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FAQB 
Abutments,  Question  of  Impact  on  bridge 

substructures   (let)   180 

Accident  stiitistlcs,  Decrease  of  coal-mine 

accidents  In  the  United  States.  .'lOOO 

ACCiniONTS  : 
Americiin  Kridgi'  Co. ;  Ambridgc,  I'enn. ; 

Krcnk  acclilciit (n)    487 

Aerial  nuvlgiUum  : 

Aeroplflue  nccidonts,  Verdun.  France, 

and  Tokyo,  .lapan.  Mar.  28...  (n)   608 
Halloon  accidents  : 

Erance,   Nolsy-le-Grande,   Apr.   17, 

(n)   880 
Cerman  Zeppelin  dirigible  wrecked 
by  wind-storm.  Mar.  ■J0....(n)   645 
Avalanche,     Fernle,    B.    C     Dec.    30, 

1B12    (n)      90 

Blasting  accidents  : 

Explosion     in     New     York     subway, 

.fan.   !),   1913 (n)    132 

Gljon,   Spain,   Feb.   25 (n)    486 

Montreal,   Que.,  Feb.   24 (n)    4S6 

I'anama  Canal,  Apr.    19 (n)    880 

Prevention  of ;  Non-freezing  carrier 
for     dynamite;      \V.     O.     Taylor, 

Columbus,  Ohio,  Inventor *169 

Prevention  of  missed  tires  in  blast- 
ing.    By  W.  H.  Mason ♦522 

Riverside,    Calif.,    Apr.    23 (n)    985 

Sherbrooke,  Que.,  Mar.  26 (n)   756 

Boiler  accident  on  U.  S.  cruiser  "Birm- 
ingham"     (n)    1350 

Boiler  explosions  ; 

Boiler  explosions  as  effected  by  un- 
symmetrical   riveted,  joints. .  .308, 

(ed)   317 
Locomotive  : 

Detroit  &  Toledo  Shore  Line  R.  R., 

West  Detroit,  Mich.,  Jan.  5.   (n)    458 
Missouri   I*acific  Ry.   near   Tipton, 

Mo..  May  4 (n)    1027 

Seaboard    Air    Line    Ry.,    Hamlet, 

N.  C,  Dec.   28,  1912 (n)      44 

Steam  barge   "E.  M.  Peck,"   Duluth, 

June   11 (nj    1301 

Bridge  accidents  : 

Bayonne.  N.  J.,  June  15 (n)    1350 

Brookvllle,  Ind. ;  Concrete  bridge 
wrecked   by   flood.      By   Daniel    E. 

Luten    (let)    ♦1295 

Damage  to  highway  bridges  in  In- 
diana    caused     by     March,     1913, 

flood    (n)   985 

Decatur,  III.,  I'artlal  wreck  of  the 
Sangamon  River  bridge  by  a  de- 
railed train  :  Wabash  It.  R 89 

(iroveland     bridge,     near     Haverhill, 

Mass..  June  3 (n)    1301 

Huntington.  W.  Va.,  Bridge  failure 
and  train  wreck  ;  Chesapeake  & 
Ohio  R,  R.,  Jan.  1,  1913..  (ns)  90,   132 

Kansas  City,  Mo..  June  9 (u)    13.">0 

Little  Falls,  N.  .1-.,  June  l."i....(n)    135(J 

Media.   Mrt.,   Apr.  20 (n)    932 

Miami  River,  Two  heav,v  railway 
bridges    wrecked     by    the    Miami 

River   flood 'OBS 

MIddletown,  N.  J..  June  9 (n)   1350 

Newark,  N.  J. :  Failure  in  machinery 
of  swing  span  of  Delaware,  Lacka- 
wanna &  Western  R.  R.  over  Pas- 
sale  River,  Dec.  3,  1912 ^88 

Troy.  N.  Y. ;  Pier  failure,  June  7.  (n)  1350 
Brooklyn,    N.    Y. ;    Collapse   of   unused 

coal  hoist.  May  29 (n)    1202 

Building  accidents  : 
Detroit.    Mich.,    Failure    of    a    rein- 
forced-concrete    building  ;    Cowhey 
Building.  Nov.  15,  1912..  (ed)  79.     ♦80 
Long  Beach.   Calif,.   Fatal  failure  of 
overloaded  wooden  floor.   May  24. 

1145,   ♦1288 
McKinney,    Tex.,    Building    Collapse 

on  Jan.  23 (n)    236 

New  Y"ork  City,  Failure  of  a  theater 
building  under  construction  at  3rd 

.Ave.  &  87th  St..  on  Jan.  22 ^234 

Newark,  N.  J.,  Relnforced-concrete 
roof  over  moving   picture   theater 

collapse  Feb.  15 (n)    439 

Philadelphia.  Penn. ;  Fifty  tons  of 
white    lead    crash    through    four 

floors.  May  24 (n)    1202 

Rome,  Italy,  Collapse  of  two  build- 

„  ings    (n)    132 

Vancouver,  B.  C,  Concrete  collapse, 

June  13 (ni   1350 

Cairo.  III. :  Recent  standpipe  failure, 
Cairo  Water  Co.  By  G.  C,  Haber- 
meyer    •825 

(n)   =  note,  (ed) 
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ACCIDENTS  :    (Continued) 
Cave-Ins  : 

.New   York  City;  Dec.  21.   l!)12..(ni      44 

New  York  City  ;  Tunnel  accident  at 
56th   St.  and   Lexington   Ave,, 

1300,    (n)    1350 

Tamaqua,       Penn. ;       East      Lehigh 

mines;  Dec.  31,   1912 (n)     90 

Des  I'lalnes,  111. ;  Brick  chimney  blown 

over.   Mar.  24 (n)   098 

Detroit,    Mich. ;    Placing   a    large   gate 
valve    for    a    42-ln.    water    main, 

Feb.    4 (n)    329 

Dust   explosions ;   Effect  of  Inert   dust 

on  explosions  of  gas (n)    j:(27 

lOarthquakes  : 

Ottawa.  Ont.,  Apr.  28 (n)    985 

Data  on  earthquakes  collected  by 
the       Seisraological       Society      of 

America    (n)   1130 

Electric  railway  accidents ; 

Baltimore,  Md.,  Apr.  8 (n)   880 

Brooklyn,  N.  Y.,  June  22 (n)   1350 

Prevention,  six-months'  safety  cam- 
paign   in    public    schools    of    Bor- 

of    Brooklyn (n)    595 

Electrical  accidents  : 

Contact  of  steel  tape  with  high  ten- 
sion wire ;  New  York,  New  Haven 
&  Hartford  R.  R. :  New  Rochelle, 
N.  Y.,  Apr.  2 (n)    756 

Danger  from  electric  shock  in  direct- 
ing a  stream  of  water  against 
high-tension    wires (n)    1197 

Fatal  electric  shocks  from  lighting 
fixtures    (ed)    857 

Electrical  injuries.   Eng.   Lit.   Sup...    813 

Grounding  of  low-potential  alternat- 
ing-current circuits,  made  man- 
datory by  the  National  Fire  Pro- 
tection  Association    (n)    1126 

Grounding  of  transformer  secondary 
circuits,  ordered  by  Public  Utility 
Commission  of  Quebec (n)    1145 

Rules  for  the  protection  of  electric 
service  employees ;  an  order  of 
the  New  York  Public  Service  Com- 
mission  (First  District) 1131 

Elevated  railway  accidents  : 

Boston,  Mass.,  Collision  on  Boston 
Elevated  Ry.,  Feb.  4 (n)    329 

Chicago,  111.,  Derailments  on  ele- 
vated Ioop...(ns)    1.32,  188,  381,   1151 

New  Y'ork  City,  Rear-end  collision  on 

3rd  Ave.  Jan.  23 (n)    236 

E.xplosions  : 

Ammonia  tank,  Pensacola,  Fla.,  Apr. 
10    (n)    880 

Chicago.  111.,  Two  tunnel  explosions, 
Jan.    14-15 (n)    187 

Compressed  air  tank.  Quincy,  Mass.. 
Jan.   1,   1913 (n)      90 

Destroyer  "Stewart,"  off  San  Diego, 
Calif..    May    23 (n)    1202 

Digester ;  Laurentide  Paper  Co., 
Grand  Mere,  Que..  Dec.  22,  1012  (n)     00 

Fulminate  of  mercury  at  United 
States  Arsenal,  Philadelphia, 
Penn.,  Apr.  18 (n)    985 

German  torpedo  boat  "S.  148" ; 
Helgeland,  Germany,  May  14.  (n)    1097 

Oil-fuel  tank,  Hamburg-American 
steamship  "Imperator."  Aiir.  22, (n)  985 

Sawdust  explosion ;  Philadelphia, 
Pa.,  Feb.  5 (n)    329 

(See   Boiler   explosions,   Dust   explo- 
sions.   Mine    explosions.    Gas    ex- 
plosions.    Powder    and    dynamite 
explosions.) 
Fires  : 

Bayonne,  N.  Y.,  railway  trestle,  June 
15    (n))    1350 

Experiments  in  extinguishing  fires 
with  sawdust.     By  Edwin  A.  Bar- 
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ACCIDENTS:  Fires:    (Continued) 

Toklo.  Japan,  Feb.  19 (n)   439 

Washington,  D,  C. : 

United    States    Geological    Survey 


•ler 


217 


Grain  elevator  of  Erie  R.  R.,  at  Buf- 
falo, N.  Y..  destroyed  May  15  (n)   1097 

Groveland  bridge,  near  Haverhill. 
Mass.,   June   3 (n)    1301 

Kansas  City,  Mo.,  bridge (n)    1350 

Little  Falls,  N.  J.,  railway  bridge, 
.Tune   15 (n)    1350 

Middletown,  N.  J.,  railway  bridge, 
June  9 (n)    1350 

Pennsylvania  R.  R.  system  for  1912 ; 
Fire  loss    (n)    349 

Prevention  of ;  Lightning  protection 
of  buildings ;  Electric  character- 
istics of  lightning ;  Satisfactor.v 
and  unsatisfactory  arrangement 
of  lightning  rods.  By  Ernst  J. 
Berg    •240 


United  States  Geological  Survey; 
Geologic    folio    and    atlases    at 

low  cost (n)    1202 

Yokohama,   Japan,  Mar,  6 (n)   534 

Floods : 

Establishing        ex-post-facto        gage 

heights  ;  Method  employed  In  an  al- 

li^ged  flood  d.image  case  to  deduce 

river   heights  on  a   tilbutary  of  a 

lake  at  a  point  15  miles  above  the 

lake;    St.    Joe    River,    St.    Maries. 

Idaho.     By  C.  F.  Brown ^1120 

Flood  control ;  Sources  of  floods ;  Re- 
forestation :     Reservoirs ;     Levees. 

By  C.  McD.  Townsend. .  (ed)   701, 

800,    (ed)    915 
Indiana  : 

Damage  to  highway  bridges  In 
Indiana  caused  by  March,  1013, 
flood    (n)    985 

Damage  to  structures  in  the  In- 
dianapolis  flood ^870 

Effect  of  the  March  Hoods  on 
waterworks  at  Terre  Haute. 
By  Dow  R.  Gwinn ^742 

Flood  at  Indianapolis  By  Dewitt 
V.    Moore    •SOS 

Flood  disasters  In  Ohio  and  In- 
diana     (ed)    081,  'eOS 

Flood  effects  at  the  works  of  the 
Indianapolis  Water  Co.  By 
Charles  II.   Ilurd 741 

Heavy  rainfall  during  the  recent 
flood  period  at  Ricnmond.  By 
Chas.  B.  Burdick (let)    861 

Hypochlorite  water  disinfection  In 
flooded  districts  recommended 
by  United  States  Public  Health 
Service    OfBcers (n)    951 

Tornado  and  flood  damage  at 
Terre  Haute.  By  Malverd  A. 
Howe    (let)    *738 

Wabash  River  flood.  Mar.  21-Apr. 

2.     By  R.  L  Sackett *S36 

Is  man  responsible  tor  floods'/. .  (ed)   015 
Johnson  City,  Tenn. : 

Partial  failure  of  a  portion  of  the 
concrete  lining  of  a  new  reser- 
voir just  put  in  service  for 
water-supply,    Jan.    10.      By    D. 

R.   Beeson    •234 

Lessons  and  opportunities  of  the  re- 
cent  floods (let)   862 

Mississippi    River: 

Amateur  engineering  in  the  news- 
papers; A  flood  prevention  pro- 
posal  (ed)    937,    (let)    1077 

Floods  in  the  Ohio  and  Mississippi 
Rivers    755 

Notes  on  the  flood  in  the  lower 
Mississippi.     By  A.  L.  Dabney.   965 

River  stages  compared  with  those 

of  1912 (n)   881 

Need   for   scientific  river  regulation  ; 

the  opportunity  of  the  engineering 

profession.  ..  (ed)    734,    (lets)   736,863 
New  Y'ork  State : 

Albany : 

Flooding  of  the  filtration  plant 
and  previous  high  floods.    By 

Wallace    Greenalch ♦754 

Typhoid  outbreak  due  to  flooded 
filters.    By  Theodore  norton.^1021 

Barge  Canal;  Damage  to  movable 
dam,  Yosts,  N.  Y •841 

Batavla;  Flooding  of  sewage 
pumps    591 

Flood  damage  along  New  York 
State   Barge   Canal. 697 

Flood  flows  during  March,  1913.  (n)  880 

Floods,  and  the  work  of  the  State 
Department    of    Health 743 

Hudson  River  Valley  floods ♦OOS 

Rochester ;  Flood  of  March,  1913. 

By  B.  A.  Fisher ^741 

Ohio: 

Assistance  for  electric  suppl.v  com- 
panies in  flooded  districts  ex- 
tended by  the  National  Electric 
Light   Association tn)    985 

Beaver  Light  &  Power  Building 
No.  1.  of  reinforced-concrete,  sur- 
vived Dayton.  Ohio,  flood...  (n)   985 


=  editorial,  (let)   =  letter,  •   =  Illustrated  article,  t  =  Inset  iheet. 


PAOB 

ACCIDENTS:  Floods:  Ohio:  (Continued  1 
Blrdseve  view  of  conditions  in  the 

Ohio  flood   districts "93 

Bridge  damage  on  the  Scioto  Riv- 
er     (nl    924 

Canses  of  Dayton  flood  and  pro- 
posed prevention  schemes.    By  H. 

C.    Wright (let>   971 

Cuvahoga  River  In  the  flood  of 
jrar.  25-26.  1913.     By  Kdgar  B. 

Thomas    '922 

Damage  to  Ohio  Canal  at  Cleve- 
land caused  by  Mar.,  1913.  flood. 

(n)   995 

Dayton  after  flood '865 

Famous      concrete      Y-brldge      at 

Zanesville  not  destroyed. . . .  (n(   755 
Flood     cleaning    work    at     Torts- 

mooth.    Ohio (n)   985 

Flood  damage  at  Columbus,  extent. 

etc.      Ht  .Tulian   Orlggs '744 

Flood  d.Ttnace  at  Dayton 743 

Flood  damage  at  Sidney.     By  W. 

R.    Blake 742 

Flood  disasters  in  Ohio  and  Indi- 
ana     (edt   fiSl.  •693 

Flood  from  nndergroand  waters  at 
Bellevue.  Ohio.  By  W.  J.  Sher- 
man    (let)   92ft 

Flood  of  Mar.  25.  at  Akron •749 

Flood  of  Mar.- Apr..   1913.   on   the 
Ohio   River   and    Its   tributaries. 
Bv  John  C.  Hoyt. •751. (erratum)  864 
Henfy  ralhvav  bridges  wrecked  by 

the  Miami  River  flood ^965 

nich  flo'xl.s  In  Ohio  and  Indiana. 

Mar.  25 (n)    645 

Interest  being  dlsnlaved  In  river 
regulation    problems    by    State 

legislators    (edi   679 

Notes  from   the  Miami  Valley '924 

Notes  on  the  floods  of  Ohio  and 
the  related  work  of  the  Ohio 
State  Board  of  Health.     By  W. 

n.  Ditto* 696 

Oivacetvlene  welding  and  cutting 

operations  of  flood  wreckage.  .^1062 
Railway   damage    and    rnilway    re- 
constnvilon    In    the    Ohio    flood 

district    •867 

Relnfonedconcrete  dam  of  North- 
em  Ohio  rower  ro...\kron.Ohlo. 
under  normal  and  recent  flood 
conditions.  Bv  .T.  C.  I.athropdet )^919 
Report  on  Ohio  Valley  floods  to 
be    made    by    V.    S.     Knglneer 

officers    (n)    806 

Tabulated   flood   damage  to   Penn- 

svlvanla  R.  R.  lines (n)    1028 

Ohio  River:  Floods  In  the  Ohio  and 

Mississippi    Rivers 755 

Paris.  France  :  Flood  protection 
work    since    the   destructive    floods 

of   1910 (n)    606 

Pennsvlvanla  :  Recent  high  water  in 

Pennsylvania    streams 741 

Phlllpiilne    Islands :    Flood    tests    of 

con.Tcte    bridges (n)    897 

Pittsburgh.  Penn. ;  Fourth  greatest 
fl.>od  In  48  rears.  .Tan.  9.  By  Ken- 
neth  C.    Or'ant (n)    132.    (edI    •2.30 

Tile    drainage    and     If"    relation    to 

floods.     Bv  r.  O    Elliott 877 

Fremont.    Ohio ;    Collapse    of    a    large 
steel     pipe.     Ballevllle     Flydroelec- 

trie  Co •909,  ^1127 

Oas  and  gasoline  explosions: 

Baker    Castor    OH    Co..    Jersey    City. 

N.  J..  Mav  7 <n1    1097 

Explosion  of  oil  fuel  tank.  Ilam- 
burg-Amerlcnn  steamship  "Impera- 

tnr,"  Anr.  22 (n)    985 

Hot     Springs.     Ark.;     Explosion     of 

natural    gas,   March  9 (n)    594 

Ijipeer.   Mich..   Mav  7 'n)    1097 

Medicine  Hat  Attn  :  Western  Cana- 
da    f'old     Storage     and     Packing 

Plant    (n)   645 

Grade     erossing     ai'cldent :      Absecon. 
N    J  .    Express  train   strikes  auto- 

mobile,  Feb.  0 (n)   329 

Gun        explosions:        Fort        Moultrie. 

Charleston,   S.  C,,  May  22,,,  (n  I    1151 
Johnson    CItv,    Tenn. :    Partial    failure 
of  a  portion  of  the  concrete  lining 
of    n    new    reservoir    Just    nut    In 
service  for  water  supply.   Jan,    10. 

Bv   D.    R.    Beeson •234 

landslide,  ninton,  W,  Va„  May  20.  (n)    1151 
I^ondon.     England:     Street     accidents 

In  1912 (n)   1010 

I»ng    Beach.    Calif, :    Fatal    failure   of 
overloaded  wooden   floor,   Mav   24, 

1145.  '1 288 
!/>«    Angelea.    Calif  :    Failure    of    the 
Rand    Cnnnn    Inclined    pressure    tun- 
nel. May  25 •1157.   •1108 

Mine   accldenta: 

.\.. 1.1.  lit.,  In   tTi.inl  mlMi-s  In  1011,  (n)   838 
!■  nt»    In 

'lOon 

. .(n)     00 
vWanla 

./ii   irjti-     .i.]-iTi-/   i:irj    (nl   BOI 

Tamamia.  I'enn  :  F.««t  I^htgh  mines. 
Dec.   31.    1012 (n)      W) 

(n)   --  not«.  (td) 
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ACCIDENTS:  Mine:   (Continued) 
Mine  explosions  : 

Belle  Vallev,  Ohio;  May  17 (n)   1097 

Effect  of  Inert  dust  on  explosions  of 

gas   (n)   13-'7 

Finlevvllle.  Penn. :  Cincinnati  mine. 
Monongahela    River    Consolidated 

Coal  &  Coke  Company ■  •  <°'   ^•'- 

Prcvention  of :  Explosion-proof  elec- 
tric   equipment    for    mining    serv- 

|(.g •oOD 

Motor  vehicle   accidents   in   New   York 

State  for  1911  and  1912 (n)   881 

New  York  Citv  ;  Panic  in  moving  pic- 

ture   theater (n)   ->>* 

Panama  Canal :  Miraflores  locks.     Apr.  _ 

3.   .  all  of  scalTold. .    (n;    lOb 

Panic  in  moving-picture  theater,  Vervi- 

ns.  France.  Mar.  9 1°)   o94 

Powder  and   uvnami.e  explosions: 
Arder.  Scotland,   Mar.  10,  D.vnamite 

explosion    (°)    5J4 

Baltimore.  Md. :  Three  hundred  tons 
of  dvnamlte  exploded  in  hold  of 
British     tramp     steamer      "Alum 

Ch'ne."  Mar.  7 (n)    oo4 

Belleville,  Ont.,  Premature  explo- 
sion    (n)   1202 

Deerfleld.  Mass. :  June  11 (n)   1301 

Giant.  Calif..  May  .30 'PK^tIS 

Montreal,  Que..  Feb.  24 (n)   486 

Napance   River,   near   I'arham.   Ont.. 

(n)   932 
Nitroglycerine    explosion.    New    Cas- 

tie.  Penn..  Mar.  17 (n)   C4.^ 

Sherbrooke.  Quebec,  Mar.  26....  (n)    756 
Sunshine   Coal   and   Coke   Co.,    Mine 

1,   Masontown,    Penn.,   May   10,      

(n)   1027 

Truckee.  Calif..  Jlay  22 (ni  1202 

Powder  mill  explosion  ;  Larding,  N.  J.. 

Apr.   21 (n)   932 

Prevention  :  Instruction  In  methods  for 

the  prevention  of  accidents. .  (n I   1.^83 

Railway   accidents : 

Accidents    to    railway    employees    In 

Ceorgia  In  1912 (n)   7o6 

Austrian      State      Rys. :     Karlstadt, 

Apr.   6 (n)    806 

Baltimore  A  Ohio  K.   R. ;   Iloytville, 

Ohio,  Apr.  5 (n)    756 

Bonea.  Belgian  Congo,  South  Africa, 

Apr.   5..    (n)    806 

Calrnes,  Australia,  Cattle-train  de- 
railment     (n)    284 

Central  of  Georgia  Ry.,  trestle  fail- 
ure. Athens.  C.a..  Mar.  5 (n)   534 

Central   Vermont   Ry. ;   St.   Lambert, 

Que,,  Apr.  13 (n)    932 

Chesapeake   A   Ohio   R.    R.  : 

Bridge    failure    and    train    wreck, 
Huntington,  W.  Va..  January  1, 

1913   .    (n)  90.  132 

Hlnton.  W.   Va.,   May  20 (n)    1151 

Trestle    failure.    Richmond,     Ind., 

Mar.  4 (n)   534 

Chicago.  Burlington  &  Quincy  R.  R., 

Sheridan.   Wvm..  Apr.  3 (n)    758 

Chicago,  St.  I'nul.  Minneapolis  & 
Omaha    Uv.  ;    Baldwin,    Wis.,    Apr. 

27    (n)    985 

Cincinnati.  Hamilton  &  Dayton 
R.  R. :  Indianapolis.  Ind. :  Indict- 
ment of  railway  ofllcera  for  wreck. 
November  13.  1912..  (n)  89,  (ed)  125 
Cleveland.  Cincinnati,  Chicago  &  St. 
I.ouls    R.    R.  : 

Norwood.   Ind..  June  6 (n)    1301 

Stockwell.  Ind..  June  1 fn)   1301 

England  :  Midland  Ry.,  Birmingham, 

Jan.   13 (n)   187 

Grand    Trunk    Ry. :    Oxford,    Mich., 

May   1 (n)    1027 

Houston  &  Texas  Central  R.  R,  : 
Passenger    train   derailed:    College 

Station,  Texas,  Feb,   1 (n)    329 

Indicting    high    railway    officers    for 

mnnslnughter    (ed)    858 

Lake  Shore  A  Michigan  Southern 
R    R.  :  Kalnmaioo,  Mich.,  June  IS, 

(nl   1350 
I/ondon.  England:  Failure  of  a  mil- 
way  automatic  stop  on  one  of  the 
tnlie  rallwnvs  of  London,  England, 

Hv    H.    Ra,vhnr   Wilson (let)    479 

Louisville  A  Nashville  R.  R,  ;  Freak 
accident.  Train  collides  with 
steamboat    (n)    487 

806 
Missouri    Paclflc    By. :    Brant    Mo., 

May  27    (n)   1246 

New  York  Central  A  Hudson  River 
R.  R  : 

Broken    croHshend    guide   on    20th 
Century    Limited :     MIddletown. 

Ohio    (n)    328 

New     York    City,     Derailed     milk 

train.  Mar.  14 (n)   014 

New  York  City.  June  20 (n)   13,50 

New    York,    New    Haven    &    Hartford 
R    R.  : 
Blame   flied   for   Cedar   Hill   accl. 

dent.  Feb.  16 (n)    534 

Fatal      rear     collision.      Stamford. 
Conn.  June  12 (rda)   1292,   1337 
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ACCIDENTS  :  Railway  :   (Continued)  ; 

Westport,    Conn. ;    Indictment    of  j 

railway  officers  for  wreck,   Oct.  1 

3.   1912 (n)    S9.    (eds)    125.  858  i 

Norfolk    &    Western    R.    R. :    Clinch-  i 

field     Division,     near     Cleveland,  j 

Ohio.   June  S (n)    1301  | 

Old  object  lesson  on  track  jacks  re-  , 

called     (ed)    524  ; 

Oregon-Washington  R.  B.  &  Naviga-  ! 

tion   Co. ;    Lakevlew,   Wash.,    May 

12    (n)    1097 

Pennsylvania  R.  R. ;  Baltimore,  Md., 

May  26   (n)   1202 

Philadelphia    &    Reading    Ry. :     St. 

Clair,  Penn,,  Mar,  2 (n)    534 

Railway  advertising  literature ; 
Trains    practically    indestructible, 

(ed)   581 
Safetv  on  railroads.    By  J.  W.  Coon.  458 

St.  Louis,  Mo.,  June  15 (n)  1350 

Southern  Ry. :  Hickory,  N.  C,  Mar. 

31    (n)   756 

Union  Pacific  R.  B. : 

Cheyenne    Wells,    Colo.,    Apr.    10, 

(n)   880 
Gothenberg.  Neb.,  Mar.  14....  (n)   645 

Hearndon.  Neb.,  Mar.  14 (u)   645 

Wabash  R.  U. :  Partial  wreck  of  the 
Sangamon    River   bridge,   Decatur, 

111.,  by  a  derailed  train 89 

Western      Maryland      Ry..      Bidwell, 

I'enn.,   Apr.   3 (n)    756 

Rossville,    Tenn. ;    Bursting   of   a    cen- 

tritugal  drier,  Feb.  20 (n)   439 

San  Francisco.  Calif. :  Collapse  of  tem- 
porary sidewalk.  May  2 (n)   1028 

Shipwrecks  : 

"Alum  Chine,"  Baltimore,  Maryland, 
Mar.  7  ;  300  tons  of  dynamite  ex- 
ploded     (n)    534 

British  steamship  "Lugana"  grounded, 

Mar.    9 (n)    698 

Collision  between  the  "Prlnz  Oskar" 
and    "City    of    Georgetown,"    Feb. 

2    ....'. (n)   284 

Ferryboat  on  river  Teheptsa,  Russia, 

June  5   (n)   1301 

Ferryboat  swept  over  a   dam,   Tro.v, 

N.  Y..  Apr.  24 (nV  932 

Furness  liner  "Florence"  wrecked  oft 
coast   of    Newfoundland,   Dec.    20, 

1912    (n)      44 

German  torpedo  boat  "S-178" 
rammed   by    the   cruiser    "Yorck," 

Mar.   4 (n)   634 

Hudson    Bav    Route.    Canada,   Perils 

of  navigation  on led)    ^222 

Louisville  &  Nashville  R.  R.  :  Freak 
accident ;      train      collides      with 

steaniiioat    (n)   487 

Mississippi  River  flood-rescue  steam- 
er "Concordia,"  Clayton,  La.,  May 

2 (n)  1027 

Nehalem  Bay,  Ore.,  April  6 (n)   806 

Severe    storms    on    Atlantic    during 

,Tanuary    (n)   189 

Tank  steamer  "Kosecrans"  on   rocks 

in  Columbia  River.  Jan.  7 (n)    132 

Transatlantic  liners  aground  In  New 

York   Harbor.  Jnn.  4.  7.  9 (n)    132 

"Turriiilba"    aground    at    Brigantlne 

Shoals.  Dec.  4.  1912 (n)     44 

I'nited   States   torpedo-boat   "Vesuvi- 
us." Newport.  R.  I..  May  19.  (n)    1151 
"Cranium"      aground     at      Halifax. 

,Ian.   12 (n)   132 

Welland  Canal  lock-gate,  June  8..(n)   1.301 
Windstorms  : 

Nebraska :    Seward,    Tomaro    and 

McCool  Jc.  May  14 (n)   1097 

New  York  City,  Jan,  3,  1913..  (n)      90 
Omaha,   Nehr. : 

EtTcct  of  Ihe  Omaha  tornado  on 
structures.        By     Albert     C. 

Arend    > *898 

Reinforced   concrete  building  In 
a  tornado.     By  John  R.  Rlp- 

pev   (let)    •740 

Tornado  of  Mar.  23 •600 

Severe    windstorms  In    the    Middle 

West,  Mar.  20  and  22 (n)   645 

Shipwrecks  In  Atlantic  during 
January  due  to  severe  wind- 
storms    (n)   188 

Tornado     and     flood     damage     at 

Terre  Haute,  Ind (let)   •738 

Tornado  In  Lower  Mississippi  and 

Gulf  States.  Mnr,  12 (n)   004 

Tornado    In    Nebraska    and    Iowa, 

Mar.  24 (n)   648 

ACCOPNTINO: 

American  mine  accounting.     Rng.  Lit 

Sup.,  Apr.  17 814 

Stock    Bvatem    of    a    structural    shop; 
Stock  card  record  ;  Office  and  shop 
procedure.     By   P.   Tlssliigtim.  . .  .•les 
Acids  ;  Action  of  acids,  oils  and  fats  on 

concrete 004 

ADVERTISING  : 

Advertising    franchises    In    New    York 

CItv    (ed)    1335 

Concerning  advertising   by   engineering 
schools.      Bv    Ernest    McCullough, 

del)   1310 
Railway  advertising  literature;  Trains 

practically  Indeslructlble (ed)   581 


edltorlll,  (lot) 


lette 


=:  Illustrated  article,  f  =:  Inset  sheet. 
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ADVKUTISINf!  :    {('ijiiIItiiiciI) 

SpMIhc  stock  In  n  nillway  nutomatlc 
Blnp  c(>iii|>:ni.v  ;  I'liiUrovcrsy  wltli 
IK'Inwari',  Liickiiwiniria  &  Wi'StiM'ii 

n.  K ■••  ...(let)    sr, 

Wnter-works     comnniiy     wlilcli    uilvci- 

tlses  ;  'I'Qvre  llnulo,  Iiiil i^oo 

AEIUAI-    NAVIGATION: 
Acrodvnnmlpiil-lnliorntoi-v      commission 

ni^pol^tl'(l  by  I'resldent  Tatt..(n)     00 
Altltndo  record  ostabllalied  near  I'arls, 

Mar.    11 .••v,'°>   ['9i 

Curtlss  aviation  book.     Eng.  Mt.  feup.    MO 

nictaRrapli  in  aviation (n)   845 

MochnnU-s  of  the  aeroplane.     Kng.  Lit. 


Sup. 


:!4o 


I'arls  to  lioiulon  bv  aeroplane (u)    4.S0 

Slahllltv   in   aviation.      Kng.   Lit.   Sup.    340 
IIuKoil  ■  SiMlcs    Army    aviators    to    re- 

cclvc  -0%  Increase  In  pay....(n)    401 
WriL'lit     r.rolbers'     patents    on     flying 

niaclilnes  sustained (ns)   534,  594 

AliUICULTUKK: 
Annual  convention  of  American  Society 
of     AKiiiMillnral     Knglnccrs,     Clil- 

cngo.  111..  Iiec.  L'fi,  1912 (n)      44 

Conferences    on    tlie    maintenance    and 

operMlion   of  Irrigation  work 80 

Orogcui  Stale  Irrigation  Congress 313 

Returns   Ir.mi    farm  animals  on   irrlga- 

gated   lands (n)    1207 

(See   also  Irrigation.) 

Air,  Measurement  by  pitot  tubes •204 

AlU  IlltAKKS: 

Hlock  signaling  and  train  control;  An- 
nual  progress   report 387 

Failure  of;  Falal  rear  collision  on  the 
Now  York,  New  Haven  &  Hartford 
11.    R.    at    Stamford,    Conn.,    June 

12   (eds)    121)2.  1337 

Report    of    committee    of    Master    Car 

Ituilders  Association 1 341 

Air  filters,  Kolllnger  air  filter;  140,000 
cu.     ft.     capacity.       By     Otto    E. 

Trautmann .  'l.jS 

Akron,  Ohio,  Flood  of  Mar.  25  (See  also 

Accidents.   Floods) *'49 

Alaska  Railroad  Commission  report,  .(n) 

.390,   *oo4 
Algae    In    the    water-works    reservoir    at 
Quincy,  III.  and  elsewhere. .  (lets) 
^         '  835,   1136 

ALLOYS : 

Magnallum  alloy  of  aluminum  and 
magnesium    for    light-weight    gas 

and  oil  engine  parts (n)    1040 

Practically  non-corrosive  iron  alloy  un- 
der the  tradename  of  "duriron".  .   503 
AMERICAN   ELECTRIC   RAILWAY  AS- 
SOCIATION : 

Mid-year  conference  of 281 

Questions   of  policy (n)    4S0 

AMERICAN     INSTITUTE     OF    ARCHI- 
TECTS : 
Abstract    of    report   of    Committee    on 

Town    Planning 400 

New   "Journal"   of   the   Institute. .  (n) 

547,    (erratum)    823 
American     Institute     of     Chemical     En- 
gineers,   Code    of    ethics    for    en- 
gineers        159 

AMERICAN  INSTITUTE  OF  CONSULT- 
ING  ENGINEERS: 
Engineer   members   for   the   New   York 
Public  Service  Commissions ;  Reso- 
lutions of  the  Society (ed)   271 

Status    of   the   engineering   profession. 

Papers  read 155,   (let)   323,  878 

AMERICAN      INSTITUTE      OF      ELEC- 
TRICAL ENGINEERS: 
Mershon,   Ralph   Davenport ;   President 

of.     Hy  Geo.  A.  Wardlaw •200 

Midwinter  meeting.  New  York  City...    480 
Model  for  engineering  conventions,  (ed)  524 
American  Institute  of  Mining  Engineers ; 
Ivemp.   James   Furman ;   President 

of.     liy  Frank  D.  Adams 'lOg 

AMERICAN   MUSEUM  OF  SAFETY: 

Award  of  medals.  Jan.   22 (n)    23G 

Three  safelv  medals  in  memory  of  the 

late  E.  H.   Ilarriman (n)    4S6 

AMERICAN  RAILWAT  ENGINEERING 
ASSOCIATION  : 

Annual  convention,   Chicago,  111 040 

Joint  Committee  on  concrete  and  rein- 
forced concrete  ;  Abstract  of  second 
report...  .258,  (ed)  273,  (erratum)    43G 

Wendt.  Edwin  F.,  President  of 'SOI 

American  Railway  Master  Mechanics  As- 
sociation ;  Annual  convention,  At- 
lantic City.  June  11-13 1295 

American  Society  for  Municiiial  Improve- 
ment :  Paving  specifications  re- 
cently adopted.  Eng.  Lit.  Sup.  (n)  54G 
American  Society  for  Testing  Materials  ; 
Joint  Committee  on  concrete  and 
reinforced  concrete ;  Abstract  of 
second  report. 

25.S.   (ed)   273.   (erratum)   430 
American    Society    of    Agricultural    En- 
gineers : 

Annual    meeting,   Chicago,   111 44 

Promotion  of  traction-engine  compe- 
tition    (n)   1234 


AMERICAN  SOCIETY  OF  CIVIL  EN- 
GIN  lOEltS; 

Annual  meeting.  New  York  City IS2 

Annual  convention  at  Ottawa,  Ont....l344 

Comments  on  proposed  enlargement  of 

Society's  house (ed)    310 

Joint  Committee  on  concrete  and  rein- 
forced concrete ;  Abstract  of  sec- 
ond   report, 

258,   (ed)   273,   (erratum)   430 

Regular  semi  monthly  meeting,  outside 

of  New  York (edi    1185 

Some  lendeneies  and  problems  of  Ihe 
present  day  and  the  relation  of  the 
engineer  thereto.  Hy  Geo.  F. 
Swain   (ed)   1337,  1340 

Swain,    George    F..    President    of.      Hy 

C.  Frank  Allen 'lOO 

American  Society  of  Heating  and  Venti- 
lating Engineers  ;  Annual  meeting, 
New  York  City 251 

AMERICAN    SOCIETY    OF    MECHANI- 
CAL  ENGINEERS: 
Ctoss.  W.  F.  M. ;  President  of.     By  Geo. 

M.   Basford 'IDS 

Proposed  code  of  ethics  for  engineers, 

29,    (let)    179 
Spring    meeting,    Baltimore,    Md.      By 

W.  R.  Metz 1148.   (let)   1294 

American  Telephone  &  Telegraph  Co., 
I'resent  status  of  the  telephone  in- 
dustry        784 

American    Wood    Preservers'    Association, 

Annual  convention,  Chicago 22(! 

Ammonia,    Explosion    of    ammonia    tank, 

Pensacola,  Fla.,  Apr.  10 (n)   880 

ANCHOR    ICE: 

Compressed-air  apparatus  for  dislodg- 
ing anchor  ice  at  water-works  In- 
takes    (n)   852 

Intakes  at  cities  taking  their  supply 
from  the  Great  Lakes;  Present  in- 
take cribs,  and  dilBculties  encoun- 
tered in  maintaining  a  uniform 
supply  of  good  water  from  them  ; 
New  water  intakes  for  the  city  of 

Chicago.     By  W.  D.  Barber '1278 

Stream  (low  gagings  under  anchor  Ice 
conditions.  By  Chester  Wason 
Smith   •1276 

Anemometers,     Method     for     calibrating 

anemometers.    By  E.  F.  Learned.  .•843 

AQUEDUCTS  ; 

Ithaca,  N.  Y. ;  Filling  a  tunnel  cave-in 
by  the  hydraulic  method  ;  Potters 
Falls    pipe    line.      By    Donald    F. 

McLeod   •1280 

Los  Angeles,   Calif. : 

Bonds  totaling  $12,500,000  for  water 
and     power     distribution     to     be 

voted  on  Feb.  15 (n )   534 

Completion  of  the  Los  Angeles 
aqueduct ;  Brief  description  of  the 
works  with  some  reference  to  his- 
torical details  and  a  concrete  ex- 
planation of  the  plans  of  opera- 
tion and  the  future  economic  im- 
portance.      By     Burt     A.     Ileinly, 

•1257    (ed),  1289 
Failure  of  the   Sand   Canon   inclined 
pressure  tunnel.  Los  Angeles,  Calif. 

By  Burt  A.  Heinly ^1147,   ^1198 

Forestry   in- the   Owens  Valley.,  (n)   202 
Meaning    of    the    Los    Angeles    bond 
election.      By    Burt  A.    Heinly, 

(ed)    917,   931 

Rival  plans  for  selling  surplus  water 

reviewed  ;    The    Mulholland    plan  ; 

The    Graham    plan.      By    Burt   A. 

Heinly.  •506    (erratum),  864,    (ed)    917 

Arbitration    between    the    railways    and 

the  locomotive  firemen (ed)   425 

Arch  centering ;  Yardley  bridge  across 
the  Delaware  Kiver,  Philadelnhia 
&     Reading     Ry.  ;     Reinforced-con- 

crete  arch  viaduct •1101 

ARCHES : 
Concrete  : 

Brookviiie.  Ind. ;   Bridge  wrecked  by 

flood.   By  Daniel  B.  Luten..  (let)   '1295 
Fitchburg,    Mass.,    Details    of    rein- 
forced-concrete  viaduct  across  the 

valley  of  the  Nashua  River ^443 

Latah  Creek  Bridge ;  Concrete 
ijridge  of  pleasing  design  and  mon- 
umental size,  Spokane.  Wash.     By 

J.   F.   Greene •614.    (ed)   631 

Light  reinforced-concrete  arch.  La 
Mescia,      Rivers      Vars,      France ; 

197-f t.  span •307 

Pittsburgh,  Penn.,  Atherton  Avenue 
concrete    arch    bridge    opened    for 

traffic  Feb.  19 (n)    487 

Reinforced-concrete  arch  bridge  de- 
signed   for    the    Chur-Arosa    Ry., 

Switzerland    (n)   188 

Reinforced-concrete  viaduct  across 
valley  of  Little  Lehigh  River,  Al- 

ientown,  Penn •759 

Test  load  for  a  concrete  arch. .  (n)   1150 
Tunkhannock  Creek  viaduct ;   recom- 
mended excursion  to (ed)    1336 

Waterman  Avenue  Culvert  over  Riv- 
er des  Peres.  St.  Louis,  Mo.  By 
Charles   W.    Martin ^1218 
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ARCHES:  Concrete:    (Continued) 

Yardley   bridge  across   the   Delaware 
River,     Philadelphia     &     Reading 
Ry. ;  Viaduct  with  14  arch  spans.  *I101 
Masonry  : 

Grouting  the  arches  of  an  old  stone 

viaduct,  near  LIhourne,  France.  ..  1 184 
Large   masonry  arch  bridge   recently 
completed  a<T08H   the   River  Tliur, 

(n)    473 
Steel,   Crooked   River   bridge  ;   Oregon  ; 
Spandrel-braced    twolilngcd    arch. 

By  Clement  E.  Chase •549 

Wooden ;  Baker  River  &  Shuksan 
R.  R.  ;  Baker  River,  Wash.  ; 
Trestle    bridge   carried    on    timber 

beams '1205 

Architects,  Concrete  failures,  the  latest 
concrete     failures ;     Uesponslblllty 

for (ed)  79,   "86 

ARCHITECTURAL   COMPETITIONS  : 
Architectural  design  for  a  county  court 

house    ( n )    806 

Needed  reform  In  the  conduct  of  en- 
gineering competitions.  Hy  John 
It.  Baylls. 

(edi    1134,    (let)    1240,    (n)    1350 
Residence  district  made  the  subject  of 
a  competition  by  the  City  Club  of 

Chicago    (n)     C5 

Architeeture.  Repeal  of  the  Tarsney 
law:  aulhorlzlng  the  designing  of 
U.  S.  Government  buildings  by  in- 
dependent architects (n)     50 

Armament.  Progress  In  military  ex- 
plosives ;  Hlrdseye  view  of  the 
progress  which  has  been  made  dur- 
ing the  past  20  years  In  powders, 
projectiles,  fuses  and  primers.     By 

Wllford  J.   Hawkins 'le 

ASI'lIALT: 

Municipal  asphalt  plant  advocated  for 

District  of  Columbia (n)     90 

Western  asphallic  oils  not  effective 
waterprooling  agents  for  con- 
crete    908 

(See  also  Pavements) 
ASSESSMENTS: 

Land-tax  system  or  benefit  assessments 
for  public  improvements  in  Kansas 
City,  Mo.  By  George  Kessler. . .  .1026 
Property  owners  on  public  highway  not 
compelled  to  pay  for  unsatisfac- 
tory pavement (n)   913 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Joint  Com- 
mittee on  Concrete  and  Rein- 
forced Concrete ;  Abstract  of  sec- 
ond  report, 

258,    (ed)    273,    (erratum)    436 
Association     for     Standardizing     Paving 
Specifications ;   Value   of   a   binder 
course    in    bituminous    pavements. 

By   F.   N.   Bingham (let)    1079 

Astronomy  ;  Azimuth  by  direct  solor  ob- 
servation ;  Methods  and  diagrams, 

•454,   (let)   801,   (erratum)    1197 
Australia,    New    capital    city ;    Name   of, 

(n)   594 
Automobiles.      (See    Motor   vehicles.) 
Avalanches.     (See  Accidents.) 


Babylonia.  Reclamation  of  ancient  Baby- 
lonia by  Irrigation.  By  Edgar  J. 
Banks    •468 

BACTERIA  : 

Practical  question  in  the  technlc  of 
water  bacteriology ;  which  of  two 
methods  of  bacterial  Incubation  to 


63 


Relation  of  a  pure  water-supply  to 
chronic  Intestinal  tract  infection. 
By  N.  S.  Hill  and  L.  R.  Whit- 
comb    219 

Sewage  treatment  and  disposal  stand- 
ards ;  Royal  Commission  on  Sew- 
age   Disposal,    London,    England, 

76,    (ed)      79 

Standards  for  the  hygienic  purity  of 
public  water  supplies.  By  J.  W. 
Ellms   521 

Vaccine  for  immunization  against 
tvphold  fever  to  be  supplied  free 
of  charge  to  local   health  officials 

throughout   Ohio (n)   159 

BALLAST   AND   BALLASTING: 

Annual    convention    of    the    American 

Railway   Engineering  Association.    640 

Burned-clay  ballast  for  electric  rail- 
ways suggested  for  Aiberta.Can.  (n)  294 

Cost  and  maintenance  of  stone  ballast.  663 
Balls.  Crushing  tests  of  steel  balls.,  (n)   856 
Banking,    Control    of    banking    over    in- 
dustry ;    Proceedings    of    the    so- 
called   Money   Trust   Investigating 
Committee  of  Congress. .  (ed)   176, 

BARGES  : 

Reinforced-concrete  scow,  designed  to 
carry  a  load  of  500  tons.  By  C. 
E.  Sudler   *466 

Steel  vs.  wood  for  river  barges ;  Com- 
parative costs.  By  A.  E.  Hage- 
boeck    (let)   321 


(n)  =  note,  (ed)   =  editorial,  (let) 


letter,  •  =  Illustrated  utlcU,  t  =  Intel  iheat. 


Bead!  reclamation,  Problem  In  beach  re- 
clamation and  a  prize  for  its  solu- 
tion    ' 

BEAMS  : 

American   Bridge    Co.'s   new    specifica- 
tions for  I-beam  connections.  .^64, 


Buckling  i 


(let)   585 

._  webs  of  beams;  Derivation 

of  formula  for (d)    'oiS 

Concrete:  ,     _.,  , 

Flange  width  In  T-beams  in  tile  and 

concrete  floors (lets)    10.8.  1240 

Shear  resistance  and  bond  stress  in 
reintorced-concrete    beams.       Lng. 

Lit.  Sup.     By  R.  Saliger lOJU 

(See  also  Concrete,   Reinforced  con- 
crete.  Beams.)  .    ,     , 
Cracked  I-beam  illustraung  brittleness      _ 

and    Internal   stress IJ-J 

Design  :  ,    _■  j 

Economical    design    of    steel    girders 
embedded  In  concrete.     By  George^ 

raaswell    ■_, •  •    "■' 

Short-cuts       in       reinforced-concrete 
beam  design.     By  M.  J.  Lorente.  .'SiO 
Economical     depth     of     reinforced-con- 
crete T-beams.    By  H.  \V.  Stewart. •844 
Relative    strength    In    shear   of    hollow 
tile  reinforced-concrete  beams.    By 

W.  K.  Hatt (let)    1240 

Tests ;    Bending    tests    of    I-beams    re- 
cently   by    the    Iron    City    Testing 
Laborat'iry,  I'lttsburgh,  IVnn.(n) '1  JoJ 
(See  also   Plate  girders.) 
Bearings,     Heat    Indicator    for    bearings 
consisting  of  a  paint  for  applica- 

tion    to    bearings (n)   4Ji 

Belt  conveyors.      (See  Conveyors.) 
Bibliographies.    Engineering    and    mctal- 
lufgleal    books.    lOOT^lOll:   A   full 
title  catalog.     Eng.  Lit.  bup.....    13G 
Bids   and   bidders.      (See   Contracts    and 

contractors.) 
Bins.     (See  Walls  and  bins.) 
Bitumen.      (See  also  I'avements.) 
BLAST    FURNACES: 

Bethlehem    Steel    Co. ;    Five    blast-fur- 
nace    blowing     engines     of     large 

capacity    (n)    ll-JJ 

Grouting      a      bank      revetment      wltd 
morten    slag   on    the    Ohio    River; 

Wheeling  4  Lake  Erie  R.  R '203 

Blasting  accidents.     (See  Accidents.) 
BLASTING  : 

Blast  of  40,5.-)0  lb.  of  powder  exploded 
in    quarry    at    BeUefontalne,    Mo., 

May  3    '°<    ^""^ 

Prevention  of  missed  fires  In  blasting. 

By  W.   II.  Mason '"^^ 

Blocks,  quadruple  weight  block,  arranged 

for  quick  replacing  of  sheaves,  (n)  'm 
BLOWERS  : 

Bolhlehem    Steel    Co.,    Five    blastfur- 
nace blowing  engines,  .(ns)   11.;.5,  l.iJ4 
I'itot  lube  in  the  testing  of  centrifugal 
blower  fans  ;  Air  measurement  by 
nitot  tubes.     By  C.  11.  Treat. ...  ••204 

Rlaeprlnts,  Blueprint  rack (n)    'n^ 

BOATS : 

Reinforced-concrete    scow,    designed    to 
carry  a  load  of  .100  tons.     By  C. 

E.  i^udler •  •  •; -ii'^OO 

Some    curious    eiblblts    nt     the     1913 
Motor    Boat    Show    In    New    iork 

aty    ••••   *^* 

Steel  vs.  wood  for  river  barges  ;  Com- 
parative   cosU.      By    A.    E.    Hage- 

boeck    •  •  •  <'et)   321 

Bolleri-mclencv  Indicator:  Introduced  by 
W.  A.  ftlonck  &  Co.,  Chicago,  111.: 
r«ed   by    United   States   Navy    DC" 

partment     'IZlY 

Boiler  explonlons.      (See  Accidents.) 
Boiler    Inspection,    Inspection    stanaaroa 
and     ri-Kulatlon»     to    be     uniform 
throughout  the  Canadian  proTlncea 

after   July    1 (D)    «87 

BOILER  TESTS: 

Exploalons   oh    affected    by    unsymmet- 

rlral  riveted  )olnu 3iPh.   (ed)   .117 

J»cob»-Shupcrt  boiler.     Eng.  Lit.  Sup. 

(ed)    .117,   oo.i 
ivrformnnce  of  a   4.'in-hp.   boiler  with 
•  ill    fuel.    II.    H.    Navy    Yard.    Mare 
Ulnnd,  Calif.     By  A.  L.  Menzln.»1124 
BOK  'l^'-i 

1  Indicator:      Used     by 

••••  Navy  riep«rtment.«1217 
(  ; "r    wliVh    rfturnfi    Its 

•im:i 


li    317 
I  ,  1^'^ 

iHllier    .  .".".".'.".".'.' . .'.''.'.".".  .  .".". .  .".''.  .1201) 
French    iKKjk     on    steam     bollem    and 
«'rnm     f-ncln.-'         (French     tout.) 

:-  -    ■■•    "  ■■         1034 

I  1 ( n )    853 

nnd    regulnlbinfl 
throughout     thi- 

.  ,,„,. , unfterJuIr  l.(n)  007 

Jnnili.  Hliiii..rt  .    Hafety    type    of   loco- 
motive   bollnr (ed)    817 

(o)   -  note.   (.••Ii 
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BOILERS:  (Continued) 

Jacobs-Shupert:  Tests  of.    Eng.  Lit.  Sup.  333 

Mechanical  oil  burners;  Descriptions 
and  principles  of  recent  tyP^s, 
By  E.  H.  Peabody :-.-,---H;h 

Performance  of  a  450-hp.  boiler  nith 
oil  fuel,  U.  S.  Navy  \ard.  Mare 
Island.  Calif.     By  A.  L.  Menzin.'1124 

Steam  boilers:  Text  for  university  ex- 
tension work.     Eng.  Lit.  Sup.  ...  .  .1038 

Steam  boilers  :  Their  theory  and  design. 

Eng.  Lit.  Sup ,■•.• ilO*>' 

Underfeed  stoker  for  steam  boilers,  of 

new  design (° '    '^- 

Unit  to  supplant  horse  power,  recom- 
mended before  the  recent  conven- 
tion of  the  American  Institute  of 

Electrical  Engineers 213,    (ed)    _ii 

BOLTS;  ,        ^  .^ 

Bolted  field  connections  for  bridges 
as  compared  with  riveted  connec- 
tions  r---i°ir^^^^ 

New  expansion   bolt:    Invention  of  M. 

H.  Paine •*16 

^  Bonds'  totaling  $12,500,000  for  water 
and  power  distribution  from  Los 
Angeles  aqueduct   to   be  voted  on 

feb     15 ( °  *   •'■^* 

Bourne  scheme  for  federal  aid  to  road 

construction ■  •  ■  (ed)    mi* 

Eight  proposed  Los  Angeles  bond 
issues   subjected    to   popular   vote 

Apr.    15 ("'    °°^ 

Meaning    of    the    Los    Angeles,    Calif., 
bond  election.     By  Burt  A.  Hclnly. 
(ed)   Oil, 
Bones,     Vanadium-steel    plates    as    rein- 
forcements in  setting  fractures  of 

the  long  bones /:••,■•  -, '™i 

Bonzano.    AdoTphus,    Biographical   sketch 


931 


of 


•102: 


Boston,  Mass. :  Years  experience  with 
the  Boston  Public  Works  Depart- 
ment organization •    104» 

Brass ;  Cracks  in  a  brass  switch-rod  ; 
Investigation  of  cracks  which  a 
114 -In.   brass  swltchrod  developed 

during  service (n)    1273 

BRICK:  „     „    . 

Tests  of  large  brick  piers;  48x48  in. 
by  12  ft. ;  test  for  compressibility 

In  SOUO-ton  testing  machine 'GAS 

Vltrltled    paving    block    tests,    Albany, 

j^,    Y (h)    853 

BRIDGE  DESIGN  : 

American  Bridge  Co.'s  new  specifica- 
tions for  I-beam  connections :  Pro- 
portioning   plate-girders:    Column 

formulas 364.    (let)    8.1b 

Bolted    lield    connections    as    compared 

with  riveted  connections (n)   1330 

Broken-line      column-formula ;      Three- 
segment  formula  of  E.  B.  LaSallc,     _ 
(n)    5i7 
Charts  for  designing  plate-girders.     By 

Gilbert  D.  Fish ■  •  '800 

Common     faults     in     detailing     wind- 

bracing.      Ity   11.   Arthur '572 

Direct  lift    briducs    without    cables. ..  •11C8 
General   luciboil   for  drawing  inducnce 
lines  for  stress   in  simple   trusses. 

By  Malverd  A.  Ilowe •1227 

General      speclllcntlons      for      bridges. 

Eng.   Lit.   Sup ;v,-.-    ''^■- 

Neceasliy  for  slate  supervision  of  high- 

way    bridges    Illustrated (n)    422 

Point  of  winkncss  In  low-truss  high- 
way bridges (ed)    523 

Sewlckley  cnuillever  bridge  across  the 
Ohio    River   at    Sewlckley,    Pcnn. ; 

Constructive      features      of      the 

bridge    ••393 

Shop  and  mill  inspection  of  structural 

steel.     By  A.   W.  Buell (let)    1017 

Theory  of  slruclurcs.     Eng.   Lit.  Sun  .12.p0 
Vertical-lift     drawbridge     without     <a- 
bles ;    Strobel     Steel    Construction 
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BRIDGE  FLOORS:    (Continued) 

Railway  bridges  on  track  elevation  ■ 
Water-prooflng  bridge  floors ;  loco- 
motives under   oridges  :   Thickness 

of  floor.     By  Geo.  H.  Tinker .    3oa 

Wellsville  Bridge  failure :  Collapse  of 
low-truss  WarriMigirder  bridge, 
due  to  heavy  concrete  floor,  (lets)   73i 

BRIDGE    LOADING: 

Charts  for  designing  plate-girder.     By 

Gilbert    D.    Fish -'SSo 

Wellsville  Bridge  failure :  Collapse  of 
low-truss      Warren-girder      bridge 

(lets)    737 
Bridge  removal.  Novel  method  of  remov- 
ing   an    old    bridge    on    a    French 

railway '846,    (erratum)    1069 

BRIDGE  RENE\VALS  : 

Grouting  the  arches  of  an  old  stone 
viaduct :  I'aris-Bordeaux  line  of 
the  Paris  &  Orleans  Ry.,  valley 
of    the    Dordogne    River    near    Li- 

bournc.  France ■.  •  .1184 

Rapid     railway    bridge     reconstruction 

in    India;    Kiul    r.ridge.    East    In- 

dian  Ry.     By  A.  11.  Aslett.  .  .  (let)    584 

Reintoixing    an    old    railway    viaduct, 

ClTcago  &  West  Michigan  Ry.     By 

W.  T-  Curtis :-A-  •,;.t-'^"° 

Repairs  to  the  South  Halsted  St.  lift 
bridge  over  the  Chicago  River, 
Chicago,    111.      By    F.    C.    Gamble,  ^^^ 

Zanesville,  Ohio  ;  Rebuilding  the  Zanes- 
vilie    bridge.     Baltimore    &     Ohio 

R.  R. ;  Temporary  trestle •1146 

Bridge  shops.  Stock  system  of  a  struc- 
tural shop ;  Stock  card-record ; 
Oflice    and    shop    procedure.      By 

F.   Tissington '160 

Bridge     tests.     Tank     cars     for     testing 

bridges  (°)   lO™ 

BRIDGES: 

Abutments       (See  Abutments.) 
Allentown,    Penn..    Uolnforced-concrete 

viaduct  across  Little  Lehigh  River.  •759 
Bolted    field    connections    as    compared 

with    riveted   connections.  ...  (n)    1330 
Bristol,      England,      Famous      English 

chain  suspension   brldge,^^^     ^^^^^   ^^^ 

Brookvilie.  Ind. ;  Concrete  bridge 
wrecked   by    flood.      By   Daniel   B_. 


Co. 


•1170 


M..I1 
Hewlikl' 

Dill. 
Vlndint 


Penn. 


the 


and 
I  Hi-  St.  Louis 
Hi  bridge.     By 


BRIDGE  FLOORS; 

PniliM'ilve  coatings  for  rnllwey  bridge 
noon.     By  A.  W.  Carpenter 


Luten  Cet) 

Chlcag 


•1295 


BRIDGE  ERECTION: 

Cantilever  bridge  crossing  the  Yellow 
River  near  Tslnanfu  on  the  line 
of  the  TIentsln-Pukow  River, 
China   •  •■•    '01 

Costs  for  a  double-track  railway  bridge. 

By  M.  A.  O.   Stilson •3fl2,  075 

Crooked  HIver  bridge,  Oregon: 
Spandrel  lirnced  two-hinged  steel 
arch.      By  Clement    E.  Chose •540 

Providing  for  navlgollon  during  the 
erection  of  drawbridges;  .Mis- 
souri   Pacific  Ry 'lOa 

Relnforci'd  concrete  vindurt.  Fifth  St. 
ncrnMB  the  Nashua  River.  Fitch- 
tiurg.    Mmhh .......443 

Ri'iilii.  log  n  high  limber  trestle  with 
M    ,t..I    iliiVlii.t;    IVirf    Dodge,   Ues 

•830 


•.303 


Longest  single-leaf  bascule  bridge 
ever  built ;  Baltimore  &  Ohio  R.  R- 
ovcr   the   Calumet   River  at   South 

Chicago,   111 (1)    |f9 

Milwaukee  Ave.  viaduct 813 

Temporarv  rolling  drawbridge  of  the 
relractile     type;     Chicago     River, 

Madison  St (n)   1283 

Chicago  &  West  Michigan  Ry. :,  Rein- 
forcing   an    old    railway    viaduct. 

By  W.  T.  Curtis •1326 

China.  Cantilever  bridge  crossing  the 
Yellow  River  near  Tslnantu  on  the 
line  of  the  Tientsin-Pukow  River.  •Gl 
City's  side  of  grade-crossing  elimina- 
tion ;  Properly  damage  and  im- 
provement;  Appearance  of  bridges. 

Bv   Robert   Ilofftnan 359 

Crooked  River  bridge.  Oregon  ; 
Spandrel-braced     two-hinged     steel 

arch.     Bv  Clement    K.  Chase ^549 

Cumberland  River,  Constnicliou  of  the 
substructure  of;  Louisville  & 
Nashville    R.    R.      By    Howard    M. 

Jones ■  •  • ;    1050 

Decatur,  ill..  Partial  wreck  of  the 
Sangamon    River   bridge ;    Wabash 

R.    R 89 

Drawbridges :  .,,.,,         , 

Bascule,     Longest     single-leaf     bascule 
bridge;    Baltimore    &    Ohio    R.    R. 
over  the  Calumet   River  at   South 

Chicago,    III ■.;.•■  •■■.•■i?'    **^ 

(Ala.)  ;     Missouri     Pa- 
Provldlng    for    naviga- 
tion   during    ereilion.  .........  ..•153 

Chicago,  III..  Repairs  to  the  South 
Ilafsted  St.  lift  bridge  over  the 
Chicago  River.     By  F.  C.  Gamble, 

concerning      railway^ ^^drawbrl'dp^e,:  ^^^ 

Direct-lift  drawbridges  without 
cnbleg ...•1108 

Ornnd  Trunk  Paclllc  Ry. ;  Eraser 
River,  B.  ('.,  Direct  lift  span  com- 
bined railway  and  highway  bridge^ 

Milwaukee,    Wis,    Temporary    draw- 
bridge   of    the    horizontal     rolling 
type,  over  the  Milwaukee  River. •210 
Missouri   Pacific   Ry. : 

Drawbridges     over     rivers     having 
limited    nnvlgallon.      By    ('.    K. 

Smith    151.   'edi    175 

Providing    for    navigation    during 

erection    ^153 

Newark.    N.    .1..    Drawbridge    stalled 

by  an  unuNunI  accident *86 

Northern  Pacific  Ry. ;  Stellacoom 
Creek  direct  lirt  bridge,  near  Ta- 
comn.    Wash •1108 


Black 


edltorlil,   (let)    =:   letter. 


llluitratsd  article,  t  =  tnaet  sheet. 
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I'AOB 

l!Itll"il>:    linittlii-iilBi's;    (Conllmicdi 
IMne    Bluff.    Ark. ;    lUrect-lll't    draw- 

biidgo,   Strauss   system 'IIOS 

IJi-nsnus    for    vvutcr    IralUc    rlglitof- 

«av.     Hy   M.   Meigs (let)   liij 

Terauorarv  rulllng  drawbridge  or  the 
r.-traccUi'  l.vpe :  C'lilcago  Ulver, 
Madison  St..  Chicago,  Ill....(n)  1283 
Tensas  Klv.rd-a.):  Missouri  raclllc 
Kv. ;  I'rovldiiig  for  navigation  dur- 
ing   .TLCtluU 'ISS 

Vertical-lift  drawbridge  wltfiout 
cables;   Strobel  Steel  Construction 

(^•o  'IITO 

Vertical'  lift    type.    City    Waterway 

bridge.  Tacoma.  Wash •1010 

Wbitf  Itiver  (Ark.)  ;  Missouri  I'a- 
cilic  Ky. :  I'rovldlng  for  naviga- 
tion during  erection '153 

Kffect  of  a  high  windy  What  a 
photographer  can   do  to  a   bridge. 

Itr   E.   E.   Howard '52' 

i:i    I'aso.    Tex.,    Bridging    a    river    in 

Quicksand,    Rio   Grande •10()4 

lOrectlon  cosis  of  a  double-track  rail- 
way bridge.     By  M.  A.  U.  Stilson, 

•362,  5i5 
I''itcbburg.  Mass.,  Details  of  relnforced- 
concreie     viaduct     on      I'ifth     St. 

across  the  Nashua  Uiver '443 

Fort  I'udge,  Des  Moines  &  Southern 
Rv  .      Replacing     a      high      timber 

trVstle  with  a  steel  viaduct *S30 

France.   Novel  method  of  removing  an 

old  bridge •846,    (erratum)    1069 

General  siiecilications  for  bridges.     Eng. 

Lit.    Sup 542 

Grouting  the  arches  of  an  old  stone 
viaduct :  Paris-Bordeaux  line  of 
the  I'aris  &  Orleans  Ry.,  valley 
of  tile  Dordogne  River  near  Li- 
bourne.  France   1184 

Highway  : 

Necessity    for    state    supervision    of 

highway    bridges    illustrated.  .  (n)    422 
Point  of  weakness  in  low-truss  high- 
way   bridges    (ed)    523 

I'ole-truss  highway  bridges  on 
mountain     roads     in     Washington. 

Bv  ('.   K.   Ege '842 

Roads,  paths  and  bridges.     Eng.  Lit. 

Sup 139 

Wreck  of  partly  built  low-truss 
bridge  over  Arkansas  River  by 
buckling  of  unstayed  upper 
chords  ;   Belleville,  Colo.  .  (ed)  523, 

•532   (lets)    737 
Impact,    Question    of,    on    bridge    sub- 
structures     (let)   180 

India.     Rapid     railway    bridge     recon- 
struction ;    Kiul    Bridge,    East   In- 
dian Uy.     By  A.  H.  Aslett.  .  (let)   584 
Indiana.    Damage    to    highway    bridges 

caused  by  March,   1913.  flood,  (n)   985 
Interstate    bridge    purchase    by    Penn- 

svlvania  and  New   York (n)    1157 

.Toliet.  111..  Track  elevation  for  the 
elimination  of  street  crossings   at 

grade    ♦952 

La   Mescla.    France,    Light   reinforced- 

eoncrete  arch,  over  River  Vars...*307 
Lessons    and    opportunities    of    the    re- 
cent   floods (let)    862 

Liverpool,  England,  Mersey  River; 
271 II If t.    span,    suspension    bridge 

proposed    (n)    188 

Loetscblierg  Ry.  in  Switzerland  ;  Masonry 

viaducts    '935 

London,  England,  Hungerford  suspen- 
sion bridge  over  the  Thames.    By 

H.   G.   Tyrrell (let)    379 

Louisiana,   Funds   for   road   and  bridge 

construction    and    repair in)    1018 

Maintenance  engineering  in  railroad 
work :    Inspection   of   bridges   and 

structures    109 

Marshalltown.  Iowa,  Reinforced-con- 
crete  girder  bridge.      By  Harry  J. 

Rodgers   'Seo 

Memphis.  Tenn. ;  New  Mississippi  River 

bridge    (ni    1350 

Miami  River,  Two  heavy  railway 
bridges     wrecked     bv     the     Miami 

River  flood    *S65 

Milwaukep.  Wis.,  Temporary  rolling 
drawbridge  (for  foot  passengers) 
over  the  Milwaukee  River,  Mil- 
waukee,   Wis ^210 

Nashville.  Tenn.  : 

Construction  features  of  the  sub- 
structure of  the  Cumberland 
liiver  Bridge.  Louisville  &  Nash- 
ville R.  R.  By  Howard  M.  .Tones.  •1050 
Tests  of  grouting  gravel  in  river 
bedg :  Experiments  made  for  as- 
certaining the  possibility  of  form- 
ing foundations  of  bridge  piers, 
etc..  in  river  beds  composed  of 
sand  and  gravel  deposits. .  (ed) 
969.  ♦979.  (erratum)  1140,  (let)  1190 
New  York  City,  North  River  : 

Activities  of  the  interstate  bridge 
and    tunnel    commissions    of    New 

York  and  New  Jersey (n)    382 

Proposed  highway  bridge  and  high- 
way tunnels  across  tlie  Hudson  at 
New  Y'ork  :   Comparative  merits..  ^839 

(n)   —  note,   (ed) 


ItltilxIDS  :   Now   Vork  (Jity,  North  Kiv..r  ; 

Sliuulil    a    pier   be   permitted    in    ilie 

North    River   for   a    Hudson    River 

bridge? (lets)   ;;7.    12(1 

(Jregon     Trunk      Ry.,     Crooked     Itivir 
bridge  ;  Spandrel-braced  two-hluged 
Bteefarch.     uy  Clement  K.  Chase.  •j4i) 
i'iiiiippine   Islands,  Flood  tests  of  con- 
crete bridges (n)    HU7 

I'lttsburgb,  I'enn.,  Atherton  Ave.  con- 
crete arch  bridge  opened  for  traf- 

Uc   Feb.    11) (n)    487 

role-truss  highway  bridges  on  mountain 
roads    in    Washington.      By    C.    R. 

iCge    -842 

I'ortiand,  (Jre.  ;  Willamette  River  bridge 
weight ;  Oregon-Washington  Rail- 
way &  Navigation  Co (n)      44 

Protective  coatings  for   railway   bridge 

floors.     By  A.  W.  Carpenter 60 

Railway,  Annual  convention  of  the 
Aniiricau      Railway      Engineering 

Association     640 

itailway  bridges  on  track  elevation; 
Wateiprouling  bridge  flours  ;  Loco- 
motives  under   bridges;    Thickness 

ot   Moor.     By  Geo.  11.  Tinker 355 

Ivit-bmond.    \*a.,    James    River ;    Needed 
reform  in  the  conduct  of  engineer- 
ing    competitions.       By     John    R. 
Baylls.(i-d)  1134,  (let)    1240,  (nj    135i> 
St.  Louis,   .Mo.  : 

Municipal,  Viaduct  approach  for 
railway  and  street  connections  at 
tile  St.  Louis  end  of  bridge ; 
Methods    of    construction.      By    S. 

VV.    Bowen ^94 

Waterman  Avenue  culvert  over 
liiver  des  Peres.     By   Charles   W. 

Martin    ^1218 

Scioto    River,    Bridge   damage    on    the 

Scioto  River,  by  March  floods,  (n)    924 
Sewickley   cantilever  bridge  across   the 
Ohio   River   at   Sewickley,    Penn. ; 

Constructive  features '393 

Spokane,  Wash.,  Latah  Creek  Bridge ; 
Concrete,  of  pleasing  design  and 
monumental   size.     By  J.  F.  Greens, 

•614,   (ed)    631 
Suspension  : 

Bristol,  England,  Famous  English 
chain    bridge.      By    U.    G.    Tyrrell, 

•192,    (let)    379 
Hudson   River.   N.  V.     Should  a  pier 
be  permitted  for  a  bridge;. .  (lets) 

37,   126 
Hungerford   bridge  over  the  Thames 

at   London,   England (let)    379 

Mersey    River,    Liverpool,    England ; 
270o-ft.  span  bridge  proposed,  (n)    ISS 
Switzerland  ; 

Large  masonry  arch  bridge  recently 
completed  across   the   Kiver  Thur, 

(u)    473 
Reinforced-concrete   arch   bridge,  de- 
signed for   Chur-Arosa   Ry....(n)    1S8 
Tacoma,   Wash.,   City  waterway  bridge  ; 

Vertical   lift  drawbridge "loin 

Timber  ;  Baker  River  &  Shuksan  R.  R. ; 
Baker  River,  Wash.  ;  Trestle  bridge 

carried  on  timber  beams •12U5 

Tunkhannock  Creek  viaduct ;  Recom- 
mended excursion  to (ed)    1336 

Wabash  R.  R.,  Partial  wreck  of  the 
Sangamon   River  bridge ;   Decatur, 
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Wellsviile,  Colo.,  Wreck  of  partly  built 
low-truss  highway  bridge  over  Ar- 
kansas River  by  buckling  of  un- 
stayed upper  chords.  ...  led)    523, 

•532,    (lets)    737 
Yardley    bridge    across    the    Delaware 
River.     Philadelphia     &     Reading 
Ry. ;  Reinforced-concrete  arch  via- 
duct     •1101 

Zanesviiie,  Ohio ; 

Famous  concrete  Y-bridge  not  de- 
stroyed     in)    7."i.^ 

Rebuilding  the  Zanesviiie  bridge, 
Baltimore  &  Ohio  R.  R. ;  Tempo- 
rary  trestle  construction *1146 

Bridgeport,    Conn. ;    City    of   Bridgeport, 

Conn.;   Study  of.     Eng.  Lit.  Sup.  1250 
Bronze,   Strength   and   ductility   of   iron, 
steel    and    bronzes    at    high    tem- 
perature     ♦372 

Brooklyn  l-:ngineers'  Club;  Prolilem  in 
beach  reclamation  and  a  prize  for 

its  solution    ••''•"'4 

Buckets,  Quick-acting  steam-operated 
trip   for   dredge   dippers ;   Panama 

Canal    '569 

Budget,  Need  for  a  national  budget,  and 
Budget  for  the  fiscal  year  1914. 
Eng.  Lit.   Sup (n)    1035 

BUILDING  CONSTRUCTION  ; 

Building  construction.    Eng.  Lit.  Sup.  .1036 

Concrete    house    and    its   construction. 

Eng.  Lit.   Sup 1252 

Construction  work  in  Madison  Square 
Garden,  New  York  City,  for  an 
automobile  exhibition ^1164 

Cotton  storage  shed  of  economical  de- 
sign ;  Mobile  &  Ohio  R.  R.,  Mo- 
bile.  Ala.     By   E.   S.   Pennebaker, 


Design     and     construction     of     roofs : 
Text-book  on.     Eng.  Lit.  Sup.... 


BUILDING    CONSTRi;CTION:    (Continued) 
Design  of  Hieel   mill   buildings  and  the 
calculation    of   str.ssi's    In    framed 

utructures.      i;ng.    Lil.    Sup .146 

Downward  ventilation  la  a  school- 
hoUHe.    Kockford,    111.      By   Clinton 

E.   Beery '496 

Effect  of  the  Omaha  tornado  on  struc- 
tures.    By  Alljert  C.  Arend 'SOS 

l':mbedded  radiation  for  heating  build- 
ings ;  Low  temperature  radial  Ion 
heating   MyHIeni    devised    by   A.    II. 

Barker.    Llveroool.    England 473 

Enginepring    of    shops    and     factories. 

Eng.   Lit.   Sup 335,   (let)   538 

Hollow  steel  slab  lloor  :  Cellular  metal 
with  and  without  dovetail  grooves  ; 
Flooring   in   auditorium   of   Ilarrla 

Theater,   Pittsburgh,    Penn •1144 

Maximum  load  assumptions  for  ordin- 
ary floors (ed)    1291 

Metal  lath  with  integral  furring  strips  ; 

"Kno-Fur" •167.    (eriatumi    324 

Preservatives  for  stone  under  test  for 

four  or  Ave  years  In  Germany,  (n^   578 
Rapid  construction   ot  power  plant  of 
the    Utah    Light   &   Ky.   Co.,    Salt 

Lake  City •210 

Reinforced-concrete  ; 

Beaver  Light  &  Power  Building  No. 

1  survived  Dayton,  Ohio,  flood. (n)   985 
Building  in  a  tornado,  Omaha,  New. 

By  John  R.  RInpey (let)    •740 

Reports  of  Committee  on  Fireproof 
Construction ;  Annual  meeting. 
National  I'Tre  Protection  Associa- 
tion     1091 

Results  of  the  cannon  firing  on  build- 
ings in  Mexico (let)    '970 

Shops    of    the    Canadian    Pacific    Ky., 

near  Calgary,  Alta '1314 

Specifications  and  design  standards  for 
reinforced-concrete  structures.    By 

Ernest  McCullough 282 

Standard  sizes  of  conduits  for  electric 

conductors    174 

Steel  frame  and  traveling  crane  for 
building  erection ;  H.  M.  Station- 
ery oflice,  London,  Eng •265 

What  is  a  proper  safe   unit  stress  for 

timber   (ed  i   1335 

Windbraclng  without  diagonals  for 
steel-frame  oflice-buildings.     Bv  R. 

Fleming •492,    ilct)   862 

Wind  stres.ses  in  buildings ( lets) 

862,   1077 
Buikllng  laws.   New  York  City.  Study  of 
concrete      pile      regulations.      by 
Bureau  of  Buildings (n)   486 

BUILDINGS  : 
Calgary,  Alta.,  Shops  of  Canadian  Pa- 
cific   Ry ^1314 

Chicago.  III.,  Underwriters'  Labora- 
tory, Inc.,  secures  additional  land 

for  extensions    (n)    628 

Dayton,  Ohio,   Beaver   Light  &  Power 
Buildings,  No.  1,  of  reinforced-con- 
crete, survived  Dayton  flood.,  (n)   985 
Germany.   Foundation   constructed   un- 
der the  freezing  process ^214 

Lightning  protection  of  buildings.     By 

Ernst  J.  Berg ^240 

London,   England  : 

H.  M.  Stationery  office ;  Steel  frame 
and    traveling   crane    for    building 

erection   •265 

St.    I'aul's    Cathedral    in    danger   of 

undermining    (n)    132 

Los  Angeles.  (Jalif.,  Warehouse  Tel- 
pherage  system '40 

Mexico  Cit.v.  Some  results  of  the  can- 
non firing  on  buildings  in  Mexico, 

(let)    ^970 
Mobile.    Ala..    Cotton    storage    shed    of 
economical  design.     By  E.  S.  Pen- 
nebaker.   Jr ^26 

New  York  City : 

Architectural  design  submitted  for  a 

county   court  house (n)    806 

Engineering  Societies  Building  now 
headquarters  of  41  engineering  so- 
cieties      (n)    486 

Madison  Square  Garden ;  Construc- 
tion work  for  an  automobile  ex- 
hibit     •1164 

Omaha.   Neb. : 

Effect    of    the    Omaha    tornado    on 

structures.     By  Albert  C.  Arend..  •SgS 
Reinforced-concrete     building     in     a 
tornado.    By  John  R.  Rippey.  (let)  ^740 
Panama-Pacific    Exposition.    Machinery 
building ;    Largest    frame    building 

in  the  world (ns)   277.  1285 

Pittsburgh.   Penn. : 

Harris  Theater;  Cellular  metal  with 
and  without   dvoetail  grooves  for 

flooring  in  auditorium  of ^1144 

Station  for  the  United  States  Bureau 

of  Mines (n)    595 

Reinforced-concrete.    Suit    for    electro- 

l.vtic  damage (n)   187 

Salt  Lake  (?ity.  Rapid  construction  of 
power  plant  of  the  Utah  Light  & 

Ry.    Co ^216 

Tests    of    reinforced-concrete    buildings 

under  load.      Eng.  Lit.   Sup 1253 
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BUILDINGS:    (Continued) 

Washington,  D.  C. :  United  States  Geo- 
logical Surrey  fire. (ed)  1073.  (nt  1098 
Wasliington,    D.    C.,    New    building   for 
United   States    Geological    Survey. 

(n)  594 
Wind  stresses  in  buildings.  (lets)  862.  1077 
(See  also  Railway  stations,  etc.) 

BULKHEADS: 

Oakland.  Calif.,  Municipal  concrete 
quay    wall.      By    Thomas    E.    Kls- 

ley     *304 

San  Diego.  Calif..  Details  of  bulkhead 
construction :  Steel  caissons  for 
pier    construction '498 

BuoTs.  Marine  lighting  equipment  of  the 

Panama  Canal •105r 

Burners.  Fuel-oil  burner  atomizing  oil 
at  high  pressure  with  air  under 
low  pressure ;  Designed  by  H.  B. 
Stllz  '109 

Burt.   Horace  G.,  Biographical  sketch,  .'l^az 


r.\GE 
Cables.    Electric.       (See    Electric    power, 

Transmission  lines.) 
<^able  railways :  Cable  street  railways  in 

Kdinburgh,  Scotland (nl  1200 

Cablewavs :    Switzerland.    Mt.    Blanc,    to 

be  built  for  pa.ssenger  service.  (n»   1313 
Caissons  :  Bulkhead  and  pier  for  the  new 

port  of  .San   Diego.  California. ... '498 
Calculus :     A     B    C     of     the    differential 

calculus.      Eng.    Lit.    Sup 337 

Caliper  for  drill  holes  In  rock (n)    'lO'O 

(anal      linings:      Reservoir     and     canal 

losses    in    irrigation;    Evaporation 

and  seepage  losses.     Canal  linings 

and  use  of  pi[)e  to  prevent  loss  of 

irrigation     water '618 

Caiiai    locks :    Welland    Canal    lock-gate, 

.lune   8 (n)    1301 

CA>ALS : 

Calumet-Sag  Canal.      (See  Sewage  dis- 
posal. Chicago,  III.) 
Cape  Cod  : 

Builders   apply   for  an   extension    of 

time   (n)   756 

History :  Character  of  country  :  De- 
tails of  construction  and  opera- 
tion and  progress  of  work  on. 

•47.    (let)    224 
Time    for    completion     extended     to 

June  3,    1915 (n)    1200 

Chicago  Drainage  Canal.     (See  Sewage 

disposal.) 
Illinois  and  Michigan  Canal :  Improve- 

ment  of (n)   359 

Irrigation.     (See  Irrigation.) 

New  Jersey  ship  canal ;  Belief  map  of. 

Eng.    Lit.    Sup (n)   545 

New   York   State : 

Bank  strengthening:  Special  spccl- 

flcatlons    for •1284 

Flood    damage    along    New    York 

State  Barite  Canal 097 

Hydraulic  dredging ;  Record  of 
the     performances     of    dredges. 

By   Emlle  Low ^710 

Present  status  of:  From  the 
annual  report  of  John  A.  Ben- 
»el.  State  Engineer  and  Sur- 
veyor        181 

State  water-power  development  In 
.New  York  ;  Active  controversy 
In    progress    In    the    New     York 

Legislature    (ed)   679 

Ohio   canal    at    Cleveland   damaged    by 

March.    1U13.    Hood (n)   985 

Panama  : 

Concrete  laying  on  locks  near  com- 
pletion    (n)   486 

Culebra  cut : 

Break  on  eaat  aide  of  canal.  Mnr. 

1  l;   ( n )   008 

r     preventing 

S    Ulce *118I 

.,n 1047 

r  the  alldiii. 

(let)      37 

i:> (n)    328 

n   of 437 

l.s •487 

I  .  ri  for  opera  - 

(ni  son 

|.r  .lla;  Timber 

I  u  a  preaerva 

tiv.     (n)    108 

Freedom  of  laborers  from  ■unatrokc, 

(0)   805 
(;iiiiiri  (Inm  ; 

line  the  lake  aide  of  Gatun 

(n)    1097 

lien  for  aplllway  placed  in 

...Ti   (n)   i;ii 

'..I'ljii  KH  ks  :  Center  approach  wall 
for    Ihn    lower    end    of    the   Gatun 

i.K.k»  'mo 

iMTf-mt    working    force*.    1007-lftrj. 

(n)        7 

Xjark  gate  erection  progreufi (n)    511 

iMck    galea:     Painting    of    the    lock 

galea   (n)   833 

I,o<-ka :    Mgbtlna  the   np<'ratlng   tua- 

nela  ana  macfilne  r»nma *D7T 

In)   =  note,  (ed) 
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CANALS:    Panama:    (Continued) 

Marine  lighting  equipment *1057 

Panama-Pacific  international  Expo- 
sition.    Bv  J.  H.  G.  Wolf •312 

Panama,  past  and  present.  Eng. 
Lit.   Sup 818 

Progress  notes:  „„,     ,.„„ 

(n)    132.   390.    675,    1061,    1098 

Quick-acting  steam-operated  trip  for 
dredge    dippers -  .'oOO 

Terminal  coaling  stations  to  be  lo- 
cated   at    Cristobal    and    Balboa. 

(n)    459 

Traffic :  Value  of  foresight  in  en- 
gineering ;  the  I'anama  canal  and 
the  estimates  of  its  traffic.  . .  (let)    322 

Union  Oil  Co..  California,  secures 
contract  for  supply  of  crude  pe- 
troleum to  Isthmian  Canal  Com- 
mission     (n)    104. 

Workman's     compensation     act^    for 

fovernment    employees     in    Canal 
one  (U)    534 

Sault  Ste.  Marie ;  Traffic  through  the 
American  ancJ  Canadian  canals  at 
Sault  Ste.  Marie  for  1912  season, 

(n)   121i 
Welland:  ,    ,    ,,, 

Depth  of  decided  on (n)   471 

Lock  gate  broken,  June  8 (n)   1301 

CAR   COUPLERS : 

Block     Signaling    and     Train     Control 

Board;    Annual    progress    report..    38i 
Report    of    committee    ot    Master    Car 

Builders  Association 1341 

CAR  DUMPING  MACHINES  : 

Portable  and  stationary  car-dumping 
machines     for    dumping    end-door 

coal  cars ( n  I    1009 

Report    of    committee    of    Master    Car 

Builders  Association 1341 

CAR    INTERCHANGE: 

Increasing  the  service  of  freight  ears; 

Illinois  Central  R.  R 317,  (ed)    319 

Rules  of  Master  Car  -Builders  Associa- 
tion     1344 

Car  seal ;  Self -locking  car  seal (n)    171 

CAR    STEPS: 

High      street-car     platforms     with     a 

double  folding  step *471 

Lower  street-car  steps  in  New  York 
City  ordered  by  the  Public  Service 

Commission    (n)    533 

Car  trucks ;  Device  for  locking  passenger 
car  bodies  to  trucks ;  Grand 
Trunk    Ry ^187 

CAR  WHEELS: 

Diagram  for  wheel  and  truck  clear- 
ances of  cars.     By  Willis  Boothe.^578 

Report    of    committee    of    Master    Car 

Builders    Association 1341 

SIxwheel  truck  with  articulated 
frames  for  100-ton  coal  car,  Nor- 
folk &  Western  Ry 'lie 

CARS  : 

Cars  for  disinfecting  clothing  and  bag- 
gage of  passengers  ;  Italian  State 
Railways   (n)    106 

Derrick  cars  and   wrecking  cranes  for 

electric  railways *1060 

Diagram  for  wheel  and  truck  clear- 
ance of  cars.     By   Willis  Boothe.'578 

Hump;  Air-operated  dump  car;  Built 
bv  Kllbourne  &  Jacobs  Mfg.  Co.. 
Columbus,    Ohio •IIO^ 

Electric  : 

Articulated   street  car •OlO 

High    streetcar    platforms    with    a 

double  folding  step '471 

Lower  street-car  steps  In  New  York 
City,  ordered  by  the  I'ubllc  Serv- 
ice Commission (n  i    533 

Sk-eplng  ears  on  an  electric  railway 

system    (n)   809 

Storagebattery  car  designed  by  R. 
H.  Beach ;  Trial  trip  over  New 
York   Onlral    Lines (n)    534 

Freight :  Report  of  cotninlttee  of  Mas- 
ter Car   Hullders  Asswiatlou 1341 

Increasing  lln'  servici'  of  freight  cars; 

Illinois  Central  U.  K Sl.-i.   (edi    .■JUI 

Motor  cars  ;  Motor-operated  section- 
cars  on  the  Toledo  ft  Ohio  Cen- 
tral   Ky 1004 

Paper  and  reports  on  car  construction 
at  annual  meeting  of  American 
Railway  Master  Mecbaules  Asso- 
ciation     1295 

Paasenger :   Device   for  locking  pnssen- 

fer   car    bodies    to    trucks,    Grand 
'runk    Ry •187 

Portable  and  stationary  car-dumping 
marblncH     for    dumping    end  dour 

coal  cara (n)    1009 

Rolling  stock  for   Spanlab  railways  in 

demand  (n)   211 

Self  locking  car  seal (n)    171 

Htoel : 

Baking  paint  on  steel  passenger 
cara    tried    by    the    Pennsylvania 

R.    K (n)    911 

New  York,  Weatrhealer  &  Boston 
Ry. ;  Hteel  car  conslructloD •IZIZ 
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CARS:  Steel:    (Continued) 

Norfolk  &  Western  Ry.,  luu-tou  coal 

car    'lie 

Painting  steel  passenger  coaches 
with  baking  enamels.  Hudson  & 
Manhattan  R.  R.,  New  York  City, 

(n)    316 
Railway        advertising        literature ; 
Trains    practically    indestructible, 

(ed)    581 
Report  of  committee  ot  Master  Car 

Builders    Association 1341 

Street  cars  ;  Rules  against  smoking  on 

street  cars (ed)    582 

Tank  cars  for  testing  bridges (n)  1070 

Test-weight  car  equipment  ordered  by 
the  Bureau  of  Standards,  Wash- 
ington, D.  C (ni    1301 

Castings:    (See  Copper:   Iron  and  steel; 

Steel:   Bronze;   Foundry  work.) 
Cave-ins.      (See   Acciilents. ) 

CEMENT : 

Blended  or  sand-cement ;  Results  of 
the  study  and  experience  ot  the 
T'nited  States  Reclamation  Serv- 
ice,    By  Rapier  R.  Coghlan.  .1270, 

(ed)    1290 

Cement  grout  vs.  bitumen  filler  for 
brick  pavements.     C.  R.  Mandigo, 

(let)    224 

International  cement  questions  from  a 

French   viewpoint 314 

Portland    cement   production    in    1912, 

(n)   236 

Portland  cement  specification  of  the 
Delaware,  Lackawanna  &  Western 
R.  R 185 

Protective  coatings  for  railway  bridge 
floors ;  Cement  mortar  coating. 
By  A.  W.  Carpenter 60 

Recommended      changes     in     Portland 

cement  specifications 298 

Renaissance  ot  sand-cement (ed)    1290 

Sand-cement  as  used  by  the  U.  S.  Re- 
clamation Service  ;  Arrow  Rock 
dam,    Idaho 562 

CEMENT    MANUFACTURE  : 

Modern  methods  in  the  manufacture  oi 
Portland  cement.  By  H.  K.  C. 
fiamber    1318 

United    States     cement     statistics     for 

1012    1200 

CEMENT  TESTING  : 

Engineer  In  the  play  "Fine  Feathers." 

Eng.  Lit.   Sup (ed)    135 

International  cement  questions  from  a 

French    viewpoint 314 

Long-time  tests  of  cement  briquettes 
by  Prof.  Isaml  Hirol  of  the  Tokyo 
Imperial   University,  Japan...  (n)    171 

Manual   of   cement   testing.     Eng.    Lit. 

Sup 820 

Methods  of  tests  for  concrete  mate- 
rials ;  Portions  of  report  of  Com- 
mittee on  Specifications  and  Meth- 
ods of  Tests  for  Concrete  Mate- 
rials, National  Association  of 
Cement  Users    42 

Portland  cement  specifications  of  the 
Delaware,  Lackawanna  &  Western 
R.   R 185 

Recommended  changes  in  portland 
cement  specifications :  Bureau  of 
Science  of  the  Philippine  Islands.    298 

Sieves  and  sieve  cloth  tested  by  U.  S. 
Bureau  of  Standards.  Washington, 

D.  C.  ;   Fees  for  work (n)    213 

Cemeteries,      Modern      park      cemeteries. 

Eng.  Lit.  Sup 341 

CENSUS : 

.Vbstract  of  the  census.     Eng.  Lit.  Sup.  823 

Census  costs  and  methods (n)   784 

Financial  statistics  of  cities  having  a 
population  of  over  30,000.  Eng. 
Lit.    Sup (n)    1030 

United    States :    Thirteenth    census    of. 

Eng.   Lit.   Sun 546 

Centrifugal  driers.  Bursting  ot  a  ccntrl- 
fugnl      dryer ;      Rossvllle,      Tenu., 

Fel).   20 (n)   430 

Channeling  machines.  Duplex  rock  chan- 

nelcr  with  turn  table 409, 

(erratum)    479 
CIIKMISTRY: 

Freezing-point,  bolllng-point  and  con- 
ductivity hiethods.     Eng.  Lit.  Sup.  336 

Growth  of  a  comineiclnl  research  la- 
boratory;    General     Electric     Co., 

705,    (erratum)   709 

Introduction     to     the    study     of    fuel. 

Eng.   Lit.   Sup.  800 

Studies    In    radioactivity.      Eog.    Lit. 

Sup 339 

Unlqi xplanatlon    of    the    chemistry 

of  combustion (ed)    734 

CHICAGO,  III.: 

Classified  salary  and  wage  budget  catl- 

niMles  for  1913 401 

ICHllniatlng  cost  of  garbage  and  refuse 

collection  and   (iiiKlauf.  .  I()(t.    (ed)    12;t 

Operulliin  of  elevatiil  rnllwnys  as  one 
coinpli'le  systeiii.  rl.llipilliled  by  (he 
cllv  »M  (I  (nenUN  i.r  lii.nMsliig  the 
trafilc  capacity  in)    1167 
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CIIK'AGO,    11,1-.:    (Conllnupd) 

Street  rlciuiliij,'  rlliil(.ncy  stnndnrds  ;  De- 

tiill.H     aiuilvllcnl     study     l).v     tile 

Elllcliricv    lilvlslon    of    the    local 

Civil   SiMvlc'i'  Commission.     By  F. 

H.  C'l'iilleld  and  A.  B.  Segur.  .  (ed) 

T2:i,   '402 
Tests  of   l)rnrln),'    powoi-  of   soil    under 

foundations  In  ChlcaRO 463 

Tests   of   Imrdpan   and   other    soil,   by 

various    architects    and    engineers 

of  Chicago •400 

CHIMNEYS: 

rtrick  chimney  blown  over,  I)es  Plalnes. 

111.,   Mar.   24 (n)    098 

Reiiiilrs  to  n  relnforced-concrete  chlra- 

ne.v.     By  C.  E.  Smith •962 

CINCINNATI,  OHIO: 

Almtcment      of      smoke      studied       by 

United  Smoke  Committee (n)   O.'il 

Topographic     survey      of      a      thickly 

settled       city.         By       Hugh       C. 

Mitchell '652,    (lets)    1015 

CITIKS: 

Assets  of  Iowa  cities  In   1912 (n)    110 

Financial  statistics  of  cities  having  a 
population  of  over  30,000.  Eng. 
Lit.    Sup (n)    1039 

Suggestion    for   small    cities ;    data   on 

geographical   position (n)    1005 

Capital  citv  of  Australia;  Name  of.  (n)   .594 

Where  will  city  growth  stop?.  .  .  .  (ed)    426 
CITY  PLANNING: 

Abstract  of  report  of  Committee  on 
Town  rianning  of  the  American 
Institute  of   Architects 400 

Citv  planning  classlflcation.     Eng,  Lit. 

Sup. (n)    1031 

Citv    planning    program.      Eng.      Lit. 

Sup (n)    125.5 

National  Conference  on  City  Planning, 

Chicago.     Ill 1024 

Organization  and  functions  of  a  city 
planning  commission.  By  William 
A.  Magee   976 

Placing   of  monuments   In    relation    to 

city  planning (n)    729 

Residence  district  made  the  sub.iect  of 
a  competition  by  the  City  Club  of 
Chicago    (n)     65 

Social  center.     Eng.   Lit.   Sup 124.5 

Summer  school  of  town  planning  under 
the  auspices  of  the  University  of 
London.    England (n)    209 

Transportation  facilities  and  city  plan- 
ning.    By  Milo  R.  Maltbie 1025 

CIVIL  SERVICE  : 

Classified  salary  and  wage  budget  esti- 
mates of  Chicago   for   1913 401 

Proposed  new  Cleveland  charter  and 
the  engineering  organization  of 
cities   .: (ed)   583 

Street     cleaning     costs     at      Spokane. 

Wash.,  in  1912.    By  S.  A.  Levington  404 

Street  cleaning  efflciency  standard  for 
Chicago.  By  E.  H.  Cenfleld  and 
A.  B.  Segur (ed)    123.  •402 

Suggested  salary  schedule  for  Now 
York    City    engineering   employees. 

110.    (n)      932 
CIVIL  SERVICE  EXAMINATION.S: 

Engineers  wanted  for  the  work  of 
railway  valuation  under  the  Kail- 
way  Valuation  bill  passed  by  Con- 
gress     (ed)    1289 

Questions  in  electrical  engineering,  tor 
the  position  of  teacher  of  elec- 
trical engineering  in  the  Evening 
High  Schools.  New  York  City....  170 
clay.  Burned-clay  ballast  for  electric 
railways     suggested     for     Alberta. 

Can (n)   294 

<'leveland  Engineering  Society ;  Publicity 
work   of.     By   C.    E.  Drayer. 

(ed)    1134,    (let)   1137 
l-i-EVELAND,  OHIO: 

Elrdseye   view    of    flood    conditions    in 

the  Ohio  districts •793 

Cuyahoga  River  in  the  flood  of  Mar. 
25-26,  1913.  By  Edgar  B. 
Thomas    *922 

Improvement  of  the  Cuyahoga   Uiver..^593 

Proposed  new  Cleveland  charter  and 
the    engineering     organization     of 

cities   (ed)   583 

Clothing;   Engineers'  field  coat •1330 

COAL: 

Burning  low-grade  fuels  on  locomo- 
tives. By  Samuel  B.  Flagg •1234 

Gas  and  oil  wells  In  coal  fields  ;  Prob- 
lem of  gas  or  oil  wells  extending 
through  or  near  coal  mines,  and 
through  the  future  coal  reserves. 
By  George  S.  Rice 451 

Interference  between  oil  and  gas  wells 
and  coal  mines ;  Suggestions  for 
laws  and  regulations,  to  make  the 
business  of  mining  morn  safe  and 
to  prevent  mineral  waste 452 

interference  between  oil  and  gas  walls 
and  coal  mines :  Troubles  result- 
ing from  proximity  to  gas  and  oil 
wells.     By  L.  M.  .Tones 4.50 

(n)   —  note,   (ed) 
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COAL:    (Continued) 

Producllcin   in   United   Slates  for  1912, 

(n)  00 
Production  of  Canada  for  1011...  .(n)  313 
Unique    explanation    of    the    chemistry 

of  combustion   (ed)    734 

COAL  AND  ORE  HANDLING  : 

Bin   door   for   ore   pockets.      By   R.    B. 

l-carsoM    '12 

Great    Lakes: 

Keinforccdconcrete  ore  docks,  Mar- 
ijueUe.  Mich.;  Lake  Superior  & 
Ishpenilng     Ky.  ;     .Superior,     Wis., 

Great  Northern  Ry •S 

Sicel  ore  dock  ;  Two  Harbors,  Minn. ; 
Kuluth   &   Iron   Range   U.   R., 

•13.  (erratum)  220 
Locomotive  terminal  facilities. ...  (n)  1311 
iModcrn    steel-tlpplo    design.      By    John 

A.    (Jarcla •1316 

I'orlable  and  slatlonary  car-dumping 
machines     tor     dumping    end-door 

i-oal  cars (n)   1009 

Rapid  coal  handling  at  Curtis  Bay  pier, 
Baltimore  &  Ohio  R.  K.,  Baltimore, 

Md (n)      90 

Terminal  coaling  stations  on  the  Pana- 
ma Canal  to  be  located  at  Cristo- 
bal and  Balboa (n)   459 

Coaling     stations.       (See     also     Railway 

structures.) 
COAST   EROSION  : 

Foreshore     protection      l)y     reinforccd- 

concrete   groins,    England •OOS 

Problem    In    beach    reclamation   and   a 

prize  for  its  solution •354 

Cocoanut  oil ;  Effect  of  cocoanut  oil 
and  of  sugar   on  concrete. 

(lets)    126,   274,  478.   1077 
Codes  of  ethics.     (See  Engineering  ethics.) 
COFFERDAMS  : 

Accident    to    the    foundations    of    the 

Pearl  Harbor  dry  docis •485 

Cofferdam  on  sand  bottom  :  Ohio  River 
dam  No.  48  ;  Method  of  construct- 
ing  skeleton  of  cofferdam.     liy  J. 

C.   Oakes ^702 

COLUMBUS,  OHIO: 

Birdseye    view     of    conditions    in     the 

Ohio  flood  districts 793 

Recent  flood ;   Hydrology  of ;   Damage, 

extent,  etc.     By  Julian  Griggs,  , .  .•744 
COLUMNS  : 

Broken-line  column-formula ;  Three- 
segment  formula  of  E.  B.  LaSallc. 

(n).  577 
Design ;    Direct    method    of    designing 

columns.     By  George  Paaswell .  .  •1332 
Proportioning    of    foundations    for    col- 
umns     and      walls.        By      Ernest 

McCuUough   465,   (lets)   687 

Tests : 

Concrete  pile  test  before  a  delega- 
tion from  the  National  Association 

of   Cement   Users (n)   188 

Tests  of  large  brick  piers,  48x48  in. 
by  12  ft.  in  5000-ton  testing  ma- 
chine     •638 

Three-segment   formula   of   the    Ameri- 
can Bridge  Company ...  364,    (let)   585 
COMBUSTION  : 

Steam  jets  for  smokeless  combus- 
tion  locomol  Ives 1 300 

Unique    explanation    of (ed)    734 

Commerce,  Great  Lakes.  Commerce  pass- 
ing   through    the    Duluth-Superior 

harbor  during  1912 (n)    595 

Compasses,  Recent  developments  in  sur- 
veying instruments ;  Compass- 
testing   device (n)   371 

COMPRESSED  AIR: 

Bursting  of  a  compressed-air  pipe  at 
Brooklyn       end       of       Manhattan 

Bridge.    New    York    City (n)    132 

Compressed-air  apparatus  for  dislodg- 
ing anchor  ice  at  water-works  in- 
takes,  Chicago,   III (n)    852 

Explosion      of     compressed-air     tank ; 

Quincy,  Mass.,  Jan,  1,  1913...  (n)      90 
COMPUTATION  : 

Computation   of   simple   turnouts.      By 

Anders    Bull *850 

Fieldwork  and  computations  for  laying 
out  subdivisions  on  curved  street 
lines.     By  J.  H.  Anderson, 

•846,   (lets)   1328 
Solving  quadratics  by  slide-rule.  ..  (n)   371 
COMPUTING  DEVICES: 

Diagram    tor    wheel    and    truck    clear- 
ances of  cars.      By  Willis  Boothe.'578 
Exponenfal      computing      chart.         By 

Louis  Ross ^367 

(See  also  Slide  rules.) 
CONCRETE : 

.\ction  of  acids,  oils  and  fats  on  con- 
crete        504 

Adhesion   of  old  to  new  concrete.  .  (n)    371 
Aggregates  ;   Methods  of  tests  for  con- 
crete   materials 42 

American   Society   of  Civil   Engineers ; 

Report  on 1 84 

Cocoanut    oil ;    Effect    of    on    concrete, 

(lets),  126.  274.  478.  1077 
Concrete    In     mine    construction.       By 

A.    F.   Allard 1167 

:  editorial,  (let)   =  letter,  •  =  Illustrated  article,  t  =  Inset  sheet. 
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CONCRETE:    (Continued) 

Dustless  floor  comfiound  ;  Investiga- 
tion of.      By  A.  C.   Arend 85 

Effect  of   moisture  on    the  strength  of. 

By  Erneat  McCulIough (let)   224 

Effect  of  moisture  on  thi;  Htrength  of 
concrete :  An  explanation  of  con- 
crete drain   tile  failures, 

(lets),    127,    224 
Effect   of    too    much    water   In    mixing 

concrete •1062,   (n)   1330 

Electrolysis  : 

Joint  Committee  on  Concrete  and  Re- 
inforced Concrete ;  Abstract  of 
second  report, 

2,'J8,    (ed)    273,    (erratum)   430 
Some  points  In  the  design  and  con- 
struction   of    reinforced    concrete. 

By  E.  P.  Wells 2 

Suit  tor  electrolytic  damage  to  re- 
lnforced-concrete  building (n)    187 

Excess  water  In  spouted  concrete,  (ed)   831 

Face   finish  : 

Investigation    of    a    compound     for 

Brodudng  dustless  concrete  floors, 
y   A.   C.  Arend 85 

Retempered  mortar  as  a  finishing 
coat  for  concrete  surfaces.  By 
John  B.  Hawley (let)   08() 

Grouting  In  gravel ;  Experience  of  en- 
gineers on  grouting  bed  of  arti- 
ficial pond (n)    1341 

Grouting  process  for  preventing  slides 
on  the  Panama  Canal.  By  George 
S.   Rice •1181 

(irouting   the   arches   of   an    old   stone 

viaduct    1184 

Joint  Committee  on  Concrete  and  Re- 
inforced    C-'oncrete ;     Abstract     of 

Second  report 258,   (ed)   273, 

(erratum)    436 

Method  of  proportioning  concrete,  with 
diagrams  for  determination  of  a 
suitable  concrete  mixture.  By 
William  B.  Hunter •950 

Oil  mixed;  Western  (aspbaltlc)  oils  not 
effective  water-proofing  agents  for 
concrete    908 

Oils ;  Action  of  acids,  oils  and  fats  on 

concrete    504 

Reinforced  concrete : 
Beams  : 

Economical  depth  of  T-beams,  By 
R.  W.  Stewart •844 

Flange  width  in  T-beams  in  tile 
and  concrete  floors..  (lets)  1078,  1240 

Slicar  resistance  and  bond  stress 
in  reinforced  concrete  beams, 
Eng,   Lit.  Sup 1039 

Short-cuts    in     relnforced-concrete 
beam  design.    By  M,  J.  Lorente.  ^570 
Chimneys.        (See     Chimneys,     con- 
crete.) 
Construction  : 

American  Society  of  Civil  En- 
gineers.    Report  on 184 

Cassell's  reinforced  concrete.  Eng. 
Lit.    Sup 1255 

Center  approach  wall  for  the 
lower  end  of  the  Gatun  locks, 
Panama  Canal •lllO 

Comparative  test  of  two  full  sized 
relnforced-concrete  fiat-slab  pan- 
els  624,   (ed)    031,    (lets)    1139 

Cycling  track:  saucer-shaped,  (n)  ^173 

Decision  of  United  States  District 
Court  in  the  case  of  the  Am- 
bnrsen  Hydraulic  Construction 
Co.,  complainant  against  the 
Hydraulic  Properties  Co,,  de- 
fendant     1201 

Details  of  relnforced-concrete 
swimming  pool :  Rensselaer 
Polytechnic       Institute,       Troy, 


N.    Y. 
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Details  of  reinforcement  for  arch 
ribs  and  floor  beams  :  I-lfth  St. 
viaduct,    Fitcbburg,    Mass ^443 

Dikes  and  bank  protection  of  con- 
crete,  Missouri    River 380 

Elevated  sidewalks.  East  St.  Louis, 
Illinois.     By  E.  R.  Rodenberg.  .    '62 

Failure  of  Cowhey  Building,  De- 
troit,  Mich (ed)    79,   ^86 

Foreshore  protection  by  relnforced- 
concrete   groins.    England ♦668 

Improvised  bending  machine  for 
steel  rods  up  to  %-in.  diam- 
eter     (n)    •576 

Joint  Committee  on  Concrete  and 
Reinforced    Concrete ;    Abstract 

of  second  report 258,    (ed^ 

273,    (erratum)   436 

Mattress  bank  protection  for  deep 
rivers :  Ishakari  River.  Japan, 
By  B.  Okazaki ^512 

Ore  docks :  Marquette,  Mich. ; 
Lake  Superior,  Wis..  Great 
Northern    Ry •$ 

Relnforced-concrete  beacon  tower, 
Alexandria.  Egypt ;  Caisson 
foundation    built   ashore *730 

Relnforced-concrete  building  in  a 
tornado,  Omaha,  Neb.  By  John 
R.  Rippey (let)    •740 

Relnforced-concrete  construction. 
Eng.  Lit.   Sup 339 
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COXCRETE  :  Reinforced  :    i  Continued  i 

Reinforced-concrete  girder  bridge. 
Marshalltown,  Iowa.  By  Harry 
J.  Rodgers   j^®" 

Reintorced-toncrete  scow,  designed 
to  carry  a  load  of  oOO  tons.  By 
C.   E.   Sudler '-JCe 

Reinforced-concrete  slab  support- 
ing an  electric  railroad  on  the 
edge  of  a  side  hill :  Oil  City. 
I'enn.     By  Walter  Loring  W^bb. 

•242.    1J94 

Reinforced-concrete  tank  for  water 
works    at    Berlin.    Ont.      By    L..„„„ 
J.  Mensch ..•300 

Roinforced-concrete  trolley  poles 
in  Cleveland.  By  L.  P.  Cre- 
celius     .•  -'olO 

Reinforced-concrete  trolley  PO'^s 
in  Syracuse  and  Ctica •1046 

Repairs  to  a  reinforced-concrete 
chimnev.     By  C.  E.  Smith '902 

Some  points  In  the  design  and 
construction  of  reinforced  con- 
crete ;  Portions  of  Presidential 
address  before  the  Concrete  In- 
stitute. London,  Eng.  By  E.  P. 
Wells    •• 

Specllicatlons  and  design  stand- 
ards for  reinforced-concrete 
structures.  By  Ernest  McCul- 
lough     28- 

Viaduct     across     valley    of    Little  _ 
Lehleb    River,    .Mlentown.    Pa..*i59 

Viaduct.  Fifth  St..  Fitchburg. 
Mass •■•■»•» 

Wellsville  Bridge  failure ;  Failure 
of  low-trtiss  warren-girder 
bridge    from     too    heavy     floor. 

<  lets )    I  ->7 

Yardley  bridge  across  the  Dela- 
ware River,  Philadelphia  and 
Reading  By. :  Relnforced-con- 
Crete   viaduct •1101 

Design  : 

American  Society  of  Civil  En- 
gineers.  Report  on 184 

Cassell's  reinforced  concrete.  Eng. 
Lit.    Sup ^-^-^^ 

Economical  depth  of  Tbeams.  By 
R.    W.    Stewart '844 

Failure  of  Cowhev  Building.  De- 
troit.   Mich led)    70.   •sc, 

Flange   width    In  T-beams   in   tile 

and   concrete   floors (lets) 

1078,   1240 

Flat  "lab  floor:  Recent  test  of; 
I'nsatisfactory    and    incomplete 

data  given   to  public (ed) 

123,     (lets)    429 

Joint  Committee  on  Concrete  and 
Reinforced-concrete.        Abstract 

of    second    report. ..  .2.')8,    (ed) 

273.    (erratum)    43n 

Reinforced-concrete  construction. 
Eng.    Lit.    Sup 3:ili 

Reinforced  concrete  girder  bridge. 
Marshallton-n,  Iowa.  By  Harry 
J.    Rodgers '■"'" 

Reinforced-concrete  tank  lor  water 
works  at  Berlin,  Ont.     By  L.  J.     _ 
Mensch    'SOO 

Short  cuts  In  reinforced-concrete 
t>enm  design.    By  M.  J.  Lorente.«.'>70 

R4)me  polnu  in  the  design  and  con- 
struction of  reinforcid  concrete  ; 
Portions  of  presidential  address 
before  the  Concrete  Institute. 
London.     England.       By     E.     P. 

Wells 2 

Speclflcatlons  and  design  siand- 
nril«  for  reinforced-concrete 
structures.  By  Finest  McCul- 
lough     ■.•■•••    ^^' 

Tests  and  performance  of  flat 
slabs 421).     (lets)   587 

Tests  vs.  theory  in  reinforced  con- 
crete    flat     slalm.       By     W.     A. 

Sinter     'let)    420 

Ele.ir.,ly«ls  :    (Ser  Cfincreie.  Electro- 

Falliin^       (See  Building  accidents.) 

Poles         (.«<ee    Poles.  I 

Relnforren)»'nl  : 

Ih-tBlU  of  reinforcement   for  arch 

rllx  and  floor  beams  :   Fifth  St. 

vlsduct.    Klichbnrg.    Mn«« '443 

Eifert  of  m'»lsture  on  the  strength 

of  concrete.      Ily  Ernest    Mci  ul 

toagb     (let)    224 

Improvised    bending    mnililni'    for 

steel  rods  up  to  »,  In.  diameter. 

(n)    •,-.70 
Metnl    Inlh    with    IniegrnI    furring 

strips:    ••KnoFur" *I07. 

(erratum)    324 
Hhorl    cuts    In    reinforced  concrete 

l.e«m  design      Ily  M.  J.  I,<irenie.«.-,7o 

niahs 

f'omt>B'Stl».   1  — »  of  two  full  slied 

relr.'..r I  .,,1,.  r.  :..    11,,!    .l„l.  i.nn 

,1-  1130 

Fist 
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CO^"CRETE  :  Slabs:    (Continuedi 

Supporting  an  electric  railroad  on 

the  edge  of  a  side  hill  by  a  le- 

inforced-concrete  slab  :  Oil  Cit.j . 

Penn.     By  Walter  I'0"'>S,^|S''jo5>4 

Tests     and     performance     of    flat 

qjabs  4'29.     (lets)    o»i 

Tests  vs.'  theory  in  reinforced-con- 
crete   flat    slabs.       By    «■     -\- 

Slater    <'«)   -J-S" 

Sugar;   Effect  of.  on  concrete.  ...120. 

**  2i4.    (lets)    lt»i  t 

Tests: 

Action    of    acids,    oils    and    fats    on 

concrete   1  ■•;.■•  iV.' :,>  "* 

Blended  or  sand-cement :  Results  of 
the  studv  and  experience  ot^  the 
United  States  Reclamation  ^erv- 
ice.      By   Rapier  R.  Cogla^    ^^^^    ^.,^^, 

Comparative  test  of  two  full-sized 
reinforced  concrete  flat  slab 
panels.... '624.   (edi   (i:n.   '^tsi    11..!) 

Fffect  of  moisture  on  the  strength  of 
concrete.      Uy   Ernest   .McLullough. 

(let  I    J_4 

Flat  slab  floor :  Recent  test  of :  X'n- 
satisfactorv  and  incomplete  data 
given  to  public. ..  (edi    12:^.    il.ni    4_.i 

Investigation  of  a  compound  for  pro-        _ 
ducing  dustless  concrete  floors.  ...      s.> 

Long-time  comparison  of  sand  ce- 
ment and  Portland  cement  ;  r-aiid 
cement  tests  on  material  from  M- 
row  Rock  Dam  site,  Idaho a6_ 

Long-time  tests  of  cement  briquettes 
bv  Prof.  Isami  Hiroi  of  the  Tokyo 
Imperial   University.   .1apan...ini    1,1 

Methods  of  tests  for  concrete  ma- 
terials: Portions  of  report  of  (  oni- 
mittee  on  Specifications  and  Mi'tli- 
ods  of  Tests  for  Concrete  Ma- 
terials. National  .Association  of  Ce- 
ment User.s ■•- 

Pile  test  before  a  delegation  from  the 
National  .Association  of  Cement 
Users    .ini    188 

Proper  degree  of  concrete  mixing 
proposed  in  a  paper  befoii'  the 
Concrete   Institute  of  London,  .in)  ^7S 

Relative  strength  in  shear  of  hollow 
tile  reinfoned-concrele  beams  ■ 
W.  K.  Hatt (let)    1240 

Tests  and  iierformance  of  flat  siat>«. 

(lets)    429.  587 

Tests  of  grouting  gravel  in  river  beds  : 
Kxperlni'nts  inaiie  for  asrertnin- 
Inp  the  possibility  of  forming 
foundations  of  bridge  piers,  etc.. 
in    river    beds    composed    of    sa"d 

and  grnvil  deposits (ed)   r>i!!). 

•979,  (erratum)  1140,  (let)   1100 

Tests  of  reinforced  concrete  buildings 
under  load.     I'.ng.  Lit.  S.in 1253 

Tests  vs.  theorv  in  reinforced-con- 
crete flat  slabs.     By  W.  A.  Slater, 

(let)    429 

Wnterprooflng: 

Great  hvdraullc  principle  :  or  how 
to  make  engineering  structures 
hold  water.  By  George  L.  Dill- 
man    122." 

Western  (asphaltlc)  -oils  not  ef- 
fective waterproofing  agents  for 
concrete    908 

CONCRETE  BLOCKS: 

Concrete  bank  protection  for  deep  riv- 
ers In  .lapan.  By  B.  Oka/.akI ..  •.->12 
Elimination  of  timbering  In  rock  tun 
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.lohn    F.    O'Rourkc '324 

I'UNCRETE  CONSTRUCTION  : 

Concrete     baffle     wall     In     Oeorgetowu 

reservoir.   District  of  Columbia  .  •7(ir> 

Concrete    house    and    Its    construction. 

Eng.   Lit.   Slip 12.'>2 

Concrete  In  mine  construction.     By  A. 

F.    Allard 1107 

DeclKion  of  United  States  District 
Criiirl  In  the  cane  of  the  .\mbur- 
sen  Hvdraullc  Construction  Co.. 
eomplalnani.  ngnlnst  the  Hydrau- 
lic   Properties    Co..    defendant ...  .1201 

Dikes  and  bank  protection  of  rein- 
forced concrete  on  the  Missouri 
River     38" 

Elephant  Itiitle  dam.  Construction  fea- 
tures of;  U.  S.  Reclamntlon  Serv- 
ice. Rio  Cranile  project.  New 
Mexico  Texas    •UJO 

Elevated  sld'wnlks  of  reinforced  con- 
ireie.  i:n«t  SI.  Louis,  III.  Hy  E. 
II.    Rodenberg •02 

Fire  "lorv     frrlKbt     liipuse :     St.     Lo\il« 

SontliweKtern    Ity  .   St.   Louis.    Mo.'OiU 

Uoreshnre  iiroliitlon  bv  reinforced  con- 

cri'te    itroliis.    IjiKlaiid •Oils 

liroiiiiiiu  Krnv.l    In   river  beds.    ..(edi 

(m;;i    'ii;:!    iiTrntnm)    1140.  ileti   lliiii 

liroutWiK  pr"re««  f.ir  iireventliig  «llde« 
on  ibe  Pnnninn  Ciinnl.     Ily  Ceorgi' 

S      Rice     •UNI 

<;routlnK    the    srches    of    nn    old    stone 

vinduci,    France 1184 
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CONCRETE  CONSTKDCTION  :    (Cont.) 
Hydro-electric     power     plant :     Braden 
Copper      Co..      Rancagua,      Chile : 
Cachapoal    River,   in  the   Province 
of  Colchagua.     By  C.  G.  Newton. •1041 

Investigation  of   concrete  pavement  in 

Chicago (letsi    430,   (ni    585 

Kachess  dam.  Wash. :  Earth  dam  built 
bv  the  United  States  Reclamation 
.Service :  Reinforced-concrete  con- 
duit :  Intake  tower.  By  E.  H. 
Baldwin   *989 

Kansas  State  Fish   Hatchery  at  Pratt. 

Kan.     Bv  L.  M.  Bush •472 

I,atah  Creek  bridge :  Concrete  bridge  of 
pleasing  design  and  monumental 
size.  Spokane,  Wash.  Hy  J.  F. 
Greene    •614.    (ed)    631 

Making  a  cutoff  wall  by  grouting 
fissured  rock.  Lahontan  dam : 
Truckee-Carson  Project.  Carson 
River,  In  Nevada :  United  States 
Reclamation   Service. 

•647.    (ed)    969.    (let)    1190 

Novel  construction  of  concrete  founda- 
tions :  -V  method  of  constructing 
reservoir  walls  and  foundations 
for  small  dams,  bridges,  etc..  on 
water-bearing  sands  and  gravel, 
quicksand  or  other  materials.  By 
W.    (i.    Kirchhorrer •364 

Novel  tunnel  work  on  the  Cleveland 
Short  Line  Ry. :  Heavy  rein- 
forced-concrete lining 556 

Ore  docks.  Marquette.  Mich.  :  Lake 
Superior  &  Ishpeming  Ry. :  Superi- 
or,  Wis..  Great  Northern  Ry '8 

Partial  failure  of  a  portion  of  the  con- 
crete lining  of  a  new  reservior 
just  put  in  service  for  water- 
supplv  of  .Tohnson  City,  Tenn., 
.Ian.  "10.     Bv  D.  R.  Beeson ^234 

Quav  wall,  Oakland.  Calif.     By  Thom- 

"as   E.    Risley '304 

Steel  and  concrete  fence  posts 856 

Tennis  courts (n)    172 

Track  construction  with  concrete 
foundations  at  street  crossings : 
El    Paso   &    Southwestern    Ry.,    El 

Paso.    Tex •1226 

Conirete  forms,  Reinforced-concrete  arch 

viaduct,   Fitchburg.   Mass ^443 

CONCRETE  MIXING  AND  HANDLING  : 

Effect    of    too    much    water    in    mixing 

concrete   •1063.    (ni    1330 

Kachess  dam.  Wash.,  built  by  the 
United  Stall's  Reclamation  Serv- 
ice.    By  E.  H.  Baldwin •Ogg 

Method  of  proportioning  concrete, 
with  diagrams  for  determining  of 
a  suitabfe  concrete  mixture.  By 
William    B,    Hunter *f>5S 

Portable  plant  for  mixing  and  dis- 
tributing concrete  mounted  on  a 
flat  car '162 

Proper  degree  of  concrete  mixing  pro- 
posed in  a  paper  before  the  Con- 
crete Institute  of  London (n)   578 

CONDUITS  : 

Prepared  charts  and  tables  giving 
necessary  data  in  detail  for  elec- 
tric wire  conduits.  Eng.  Lit. 
Sup 139 

Standard  sizes  of  conduits  for  elec- 
tric   conductors 174 

Connecticut  Society  of  Civil  Engineers. 
Annual  meeting.  New  Haven, 
Conn 386 


CONSERVATION  OF  NATURAL  RE- 
SOURCES : 
California  oil  industry  :  Oil  fields  and 
oil  production:  Estimate  of  re- 
sources and  production :  Con- 
servation   of    the    oil    resources. 

254,   (erratum),  529 
San     Francisco     water-supply     contro- 
versy : 
.\rmv  engineers  and   Secretary  Fish- 
er' on  Iletch   Hetchy  and  the  San 

Francisco  water-supply 530 

Hearing  before  the   Secretary  of  the 

Interior    <letl    270 

(See  also  Water  supply:  San   Francis- 
co,  Calif.) 
CONTRACTS   AND  CONTRACTORS: 
Cnm|is  : 

Food       supplies       for      construction 

camps     (n)    172 

Night  soil  Incinerating  furnace  at  a 
iiiiitractor's  camp.     By  Arthur  W. 

TIdd     •I'H 

Contract  for  electrical  energy  for  use 
In  constructing  the  Snn  River  Ir- 
rigation    Project :     United     States 

n,oclamntion    Service (n)    .lO.i 

Contracts  antedating  the  estnhiish. 
inent    of    public  ullllty    regulation 


Electrlcilyaunply 
York  Edison 
with  C.lmbel 
store    

l"lectrlc    power     i 
plants  and 


(n)    1166 
contracts  of  the  New 
r.i..    New   York   Clly, 
Bros,      department 

(n)        0 

or     quarries,     gravel 
ntrnct  work. 


Engineer  In  the  play  "Fine  Feathers." 
Eng.  Lit.  Sup led) 
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I'MUiiK  and  indcxlnK  system  for  linsKiii 
Haiboi-  dcvi'lopiupnl  work.  Uj 
Krauk   H.    Jones 1333 

Invltntlou  for  AmiM-lcnn  bids  for  re- 
frigerating plant  for  Moscow 
wholesale  meat  market (u)    -186 

Motor  trucks  for  contractors (ni   1330 

Order  for  larcest  direct-current  gener- 
ators, designed  by  General  Electric 
Co..  canceled (n)   098 

I'lan  to  limit  unbalanced  bidding  on 
city  contract  work :  Department 
of 'Water  Supply.  Gas  and  Elec- 
tricity,  New   York  City 777, 

(lets)   1013 

"Rainy  day"  theory  of  office  work....   368 

Sanltiirv  "preeautlons  to  protect  the 
wa'iershed  of  a  city  water-supply 
during  the  construction  of  an  elec- 
tric   railway    1275 

Should  an  engineer  make  himself  finan- 
clallv  responsible  for  his  esti- 
mates?    (ed)    ns.T 

Stock  system  of  a  structural  shop : 
.Stock  card-record ;  Office  and  shop 
procedure.     By   F.  Tlssington. . . .  •16."> 

Subways  under  construction  and  pre- 
lected In  New  York  City  on  a  co- 
operative contract  between  the 
city  and  street  railway  corpora- 
tions, assured  or  postponed. ..  (n)    236 

CONVEYORS  : 

Chain-grate    stoker    which    returns    Its 

asLes    •1143 

Compact    sand     and     gravel     washing 

plant.  Peekskili.  N.  Y •314 

System  of   sand  (tiling  for  deep  mines. .  •13i;4 

Twin  Falls — Oakley  Irrigation  I'roject. 
Idaho ;  For  building  14S-ft.  earth 
dam   on   Goose   creek.      By  A.    M. 

Korsmo    •.jlO 

Cooling  towers.  New  form  of  cooling 
towers  for  use  in  connection  with 
low-pressure  steam  turbine  instal- 
lations where  the  available  sup- 
f>lv  of  condensing  water  is  lim- 
ted     in)    651 

Copper.  Novel  plan  of  collecting  fine 
dust  from  a  copper  reduction 
plant :     Copper    Queen    mines    in 

Arizona    763 

Corporate  personality.  The  Town  Hall. 
S.vdney.  N.  S.  Wales,  as  a  member 

of   a   Society (ed)   423 

COST  DATA  : 

Bridge.  St.  Louis,  Mo. ;  Municipal 
bridge  approach  for  railway  and 
street  connections  at  the  St. 
I,ouls  end  of  bridge.  By  S.  W. 
Bowen    *94 

Census  costs  and  methods (n)   7S4 

Classification  of  water  cunsumption   in 

Milwaukee.   Wis ISlf) 

Clearing  up  steel  wreckage  at  low- 
cost  ;  Oxyacetylene  cutting,  steel 
frame  warehouse,   Baltimore.   Md.'.568 

Comparison  of  recent  bids  for  various 
types  of  paving.  By  Walter  H. 
Allen   629 

Concrete  arch  culvert:  Waterman 
.\venue.  St.  Louis.  Mo.  Bv 
Charles  W.   Martin •1218 

Concrete  dikes  and  bank  protection  on 

the  Missouri   River 380 

Concrete  slab  under  a  railway  track  on 
a  side-hill  embankment.  By  Wal- 
ter  Loring   Webb (let)    1204 

Cost  and  maintenance  of  stone  bal- 
last        663 

Cost  of  horse-drawn  vehicles  versus 
electric  vehicles.     Bv  W.  R.  Metz. 

(let)    1294 

Cost  of  maintaining  horses (n)    S53 

Cost  of  sewers  constructed  by  contract 
in  Chicago.  Ill (n)    853 

Cotton  storage  shed  of  economical  de- 
sign ;  Mobile  &  Ohio  R.  R.,  Mo- 
bile. Ala.  Bv  R.  S.  Pennebaker. 
Jr •26 

Dam  foundation :  Making  a  cutoff 
wall  by  grouting  Assured  rock.  La- 
hontan  dam.  Truckee-Carson  Pro- 
.lect.  Carson  River,  in  Nevada : 
United  States  Reclamation  Service. 
By  D.  W.  Cole •647 

Direct-current  power  transmission  pro- 
ject in  Sweden  and  Denmark : 
200-mile  line  of  the  proposed 
Trollh.nt  ten-Copenhagen  nO.oiiO- 
volt  direct-current  transmission 
line    617 

Economical     depth     of     reinforced-con- 

crete  T-beams.    By  R.  W.  Stewart.*844 

Electric  traction  on  steam  roads  enter- 
tering  city  of  Melbourne.  Aus- 
tralia, estimated  upon  b.v  various 
manufacturers    about    the    world. 

(n)    145 

Erection  costs  for  a  double-track  rail- 
way bridge.     By  M.  A.  O.  Stilson. 

•362.   575 

Fractional   wage  diagram *574 

Garbage     and     refuse     collection     and 

haulage  in  Chicago 106.   (ed)   123 

Grouted   foundations  at  the  Lahontan 

dam    (let)    1190 

fn)   —  note,  (ed) 
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COST  l>.\T.\  :    iContlnuedl 

Guide   for   close   estimating   on   cost    of 

power  plants    856 

Hydroelectric  power  plant  of  the 
rtraden  Copper  Co..  Rancnguu. 
Chile.      By   0.  G.   Newton 1040 

Industrial  insurance.  Washington  State 
Workmen's  Compensation  Act  and 
the  results  of  Its  first  year  of  ad- 
ministration.     By    L.    R.   W.   AIll- 


Irrigation,  Cost  of  Irrigation  works 
|ier  acre  supplied  with  water ; 
"inlted        States        Reclamation 


.  1005 


K 


.1008 
Los   -Xngoles  aqueduct :   Completion   of 

I  he     Los     Angeles    aqueduct.       By 

r.urt  A.  Ilelnly •1237,    fed)    1289 

Mnlnlenance  and  repairs  to  the  Sonlh 

Ilalsted    St.    lift    bridge    over   the 

Chicago  River.  Chicago,   111.,  (let)    920 
Morena  rock-fill  dam,  Calif. :  Details  of 

design    and    method    of    construc- 
tion with  cost  data •I 220 

Motor-operated      section-cars      on      the 

Toledo  &  Ohio  Central  Ry 1064 

New  York   State  Barge  Canal.   Present 

status    of:    From    the    annual    re- 
port of  .Tohn  A.  Bensel.   State  En- 

gineei'     and     Surveyor,     for    fiscal 

veai-  I'ndiiig   Sept.   30.   1912 181 

nil      production      In      California:      Oil 

fields    and    oil    production ;    Cost 

of  production 254,    (erratum)    329 

uiHTating   (lata   of   20  street   railways. 

By  Henry  G.  Bradlee 214 

Painting  steel   passenger  coaches  with 

baking    enamel :    Iludson    &    Man- 
hattan U.  R. :  New  York  City.(n)   316 
Pavements  ; 

Creosoted  wood  block  pavement  laid 

bv  citv  dav   labor  in   Minneapolis. 

By  F,.  R.  Dutton 27 

Municipal    asphalt    plant    advocated 

for  District  of  Columbia (n)      90 

Railway    construction    in    .\laska :    Re- 
port of  the  Alaska  Railroad  Com- 
mission :   Resources  of  Alaska.  .  .  .•364 
Keinforced-concrete  elevated  sidewalks. 

Fast    St.    Louis.     111.       By    E.    R. 

Rodenherg    '62 

Repairs    to    woodstave    pipe    used    for 

irriuation  purposes  on   the  Sunny- 
side   ITnit.   Yakima   Project,   U.   S. 

Reclamation    .Service.      By    R.    K. 

Tiffany    '244 

Results  of  electric  traction  on  the  New 

York     Central     Railroad     at    New 

York   City 931 

Sand-cement  as  used  by  the  U.  S.  Re- 
clamation   Service    562 

Sheet-pile  cut-off  for  the  protection  of 

levee  foundations.     By  C.  O.  Sher- 

rili    ^247 

Steel   vs.   wood   for   river  barges.     By 

A.  E.  Hageboeek (let)    321 

Stream     gaging     stations.       By     Chas. 

Kirby  Fox (let)    1080 

Street  cleaning.  Chicago  ;  Detailed  an- 
alytical   study    by    the    Efficiency 

Division  of  the  local  Civil  Service 

Commission    (ed)   123.   '402 

Street     cleaning     costs     at     Spokane. 

Wash.,   in   1912  :   Unit-cost  system 

installed    in     the    Department    of 

Public   Works.     Bv   S.   A.   Leving- 

ton    404 

Temporary  rolling  drawbridge  ffor  foot 

passengers)     over    the    Milwaukee 

River.  Jfilwaukee.  Wis •210 

TTnit   costs    of   removal   of   city   refuse. 

Washington.  P.  C (n)    370 

Water    purification.    Operating    results 

of  a  temporary  plant  which  treated 

with     h.vpochlorite    of    lime    more 

than  100  billion  gallons  of  Croton 

water  for  New  York  Citv  in  1912. 

By  T.  D.  L.  Coffin '419 

Yakima     Indian     reservation     drainage 

project.     By  James  Wm.  Martin. '343 

COST  KEEPING  : 

Cost  renorts  for  executives.     Eng.  Lit. 

Sun 1031 

Estimate  of  cost  form  for  railway  con- 
struction.    By  C.  O.  Diflfenderfer  1323 

Filinsr  and  indexing  system  for  Boston 
Harbor     development     work.       Bv 

Frank  H.  .Tones 1333 

COST  OF  LIVING  : 

Coiiperative  buyinsr  of  foofi  sunplies  to 
be  undertaken  bv  the  New  York 
Railwavs  Co.  and  Interborough 
Rapid  Transit  Co..(n)   309.   (ed)    1073 

Where  will   city  growth  stop?.  .  .  .  (ed)    426 
Couplers.      (See   Car   couplers.) 
CRANES: 

Derrick    cars   and   wrecking  cranes   for 

electric    railways 1060 

Installation  of  freight-handling  nia- 
ehinerv  for  increasing  dock  capac- 
ity :  New  York  Dock  Co..  Brook- 
lyn. N.  Y *914 

Slings  and  hitches  for  handling  ma- 
chinery.    Bv  .John   Riddell ^768 

Steel    franie    and    traveling    crane    for 

building   erection ^263 

=  editorial,   (let)   —  letter.  •   =  illustrated  article,  t  =  inset  sheet. 


CRANES:    (Continued) 

United  Stales  .Navy  Department  for  the 
Brooklyn   Yard  :  50-ton   luconiotlve 

crane •675 

Creosote.      (Sec  Timber  preservation. i 
Cribs;        Water-works      Intakes.        (Sec 

Water-works   Intakes.) 
CULVERTS : 

Diagram    for   area   of    railway   culvert 

openings.     By  T.  J.  Wright,  Jr... •173 

I,es8on8  and  opportunities  of  tin'  re- 
cent noods (let)    862 

Rational  culvert  formula,  used  In  sew- 
er design  In  St.  Louis.  Mo.  By 
W.    W.    Horner 91 2 

St.  Louis.  Mo.,  Waterman  Avenue 
culvert  over  River  des  l'*res.     By 

Charles   W.  Martin •1218 

CURRENT  METERS: 

Automatic  device  for  rating  current 
meters.  Bureau  of  Public  Works, 
Philippine  Islands.  By  George  L. 
Stroel)e    •1067 

Selling  water  for  Irrigation  bv  current 
meter  measurement :  irrigation 
system  of  the  California  Develop- 
ment Co.,  the  Imperial  Valley.     By 

J.   C.   Allison •ee.    (cd)      79 

CURVES : 

Computation    of  simple   turnouts.      By 

Anders  Bull •SSO 

Fieldwork  and  compulations  for  laying 
out  subdivisions  on  curved  street 
lines.      By   J.    II.    Anderson. 

•846.   (lets)   1328 

Railway.      (See  Railway  location.) 

Special    problems    In     reverse    curves. 

By  Wm.  C.  Crosby ^1322 
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DAMS  : 

Assuan.  Completion  of  the  rebuilt 
Assuan     dam     across     the     River 

Nile,   in  Egypt (n)   7.  •143 

Braden   Copper   Co..   Rancagua.   Chile : 
Cachapoal   River,   in   the   Province 
of  Colchagua.      By  C.  C.  Newton  .  .^1041 
Concrete  : 
.\rrowrock  : 

Design     and      specifications     for ; 
U.      S.      Reclamation      Service, 

Boise,  Idaho,  project •IIS 

Sand-cement  as  used  by  the  U.  S. 
Reclamation    Service :    Tests    of  362 
Decision    of    United    States    District 
Court   in   the   case   of  the   Ambur- 
sen     Hydraulic    Construction     Co.. 
complainant,      against      the      Hy- 
draulic Properties  Co..  defendant .  1201 
Elephant     Butte.     Construction    fea- 
tures of;  U.  S.  Reclamation  Serv- 
ice.    Rio     Grande     Project.     New 

Mexico,  Texas ^120 

Hollow  concrete  dam  of  new  type ; 
Reversed     dam :      Upward     water 

pressure  on (let)   127 

Hollow  concrete  dams ;  Proposed 
method    of     protection :     Internal 

water   pressure    in (lets)   223 

Lessons  from  the  failure  of  a  weir 
and  sluices  on  porous  foundations. 

By  W.  G.   Bligh '266 

Port    Angeles    dam :     Lessons    from 

Failure.     By  W.  G.  Bligh ^266 

Reinforeed-concrete  dam  of  North- 
ern Ohio  Power  Co.,  Akron.  Ohio, 
under  normal  and  recent  flood  con- 
ditions. By  J.  C.  Lathrop.  .  (let!  •OlS 
Troy  dam  across  the  Hudson  River 
about  to  be  put  under  construc- 
tion bv  the  Engineer  Corps  of  the 

United  States  Army (n)   968 

Earth  : 

Kachess  dam.  Wash. :  built  by  the 
United  States  Reclamation  Serv- 
ice ;  Reinforeed-concrete  conduit  ; 
Intake  tower.  By  E.  H.  Bald- 
win    ^989 

Lahontan  dam  :  Truckee-Carson  Proj- 
ect. Carson  River,  in  Nevada : 
United  States  Reclamation  Service. 

•647.    (edi    969.    (let)    1190 
Twin   Falls — Oakley  Irrigation  Proj- 
ect. Idaho ;  Goose  creek.    By  A.  M. 

Korsmo    ^516 

Gatun.  Panama  Canal.  Sluice  gates  for 

spillway  placed (n)    131 

Gatun  dam.  Panama  Canal.     (See  also 

Canals.  Panama.) 

Great    hydraulic    principle,   or   how   to 

make    engineering    structures   hold 

water.      By  George  L.  Dillman.  .  .  1225 

Hollow.      (See  above  under  Concrete.) 

Kansas  State  Fish  Hatchery  at  Pratt. 

Kan.     Bv  L.  M.  Bush '472 

Lessons  from  the  failure  of  a  weir 
and  sluices  on  porous  foundations. 

Bv   W.   G.   Bligh '266 

Little  River.  Ala..  Diamond  drilling  to 
investigate    rock   conditions   for   a 

dam  and  outlet  tunnel (n)    852 

Masonry.  Bober  River  dam  at  Mauer. 
Germany :  Notable  reservoir  for 
flood  control.  By  Kenneth  C. 
Grant   ^672 
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DAMS  :    (Continued) 

Morable.  Damage  to  moTable  dam. 
I'osts.     N.     Y..     New     York     State 

Barge  Canal 'S-ll 

Xashvillc  Tenu..  Hon-  to  repair  the 
Naslivillv  masonry   reservoir  wall, 

which  slid  out  on  Nov.  4 '278 

Ohio  River.  Cofferdam  on  sand  bottom  : 
Ohio  Kiver  dam  No.  4S :  Method 
of  fonstrurting  skeleton  of  coffer- 
dam.    H.v  J.  C.  Oakes •702 

Ottawa  river:  Keservoir  regulation  of; 
Origin  o(  the  storage  scheme ; 
Reservoir  capacity  :  Cost  of  stor- 
age   reservoir    dams.       By     Emile 

Low   25 

Pennsylvania.  Bill  to  provide  for  state 
water  conservation  and  state  con- 
trol of  dams 670.   (ed)   679 

Tort  Angeles  : 

Lessons    from    failure.      By    W.    G. 

Bligh •  •••.*266 

Steel  sheet-pile  cut-off  on.     By  Joel 

D.  Justin (let)     83 

Eock-flll : 

Great  hvdrauUc  principle :  Or  how  to 
make  engineering  structures  hold 
water.  Bv  George  L.  Dlllman  . .  .  1225 
Morena  rock-fill  dam.  Calif. ;  Details 
of  design  and  method  of  construc- 
tion with  cost  data '1220 

State  control  of.  I'ennsylvania.  Bill  to 
provide  for  state  water  con.serva- 
tion    and    state    control    of    dams. 

676.   (ed)    879 
Troy.  N.  Y. : 

Present  status  of ;  From  the  annual 
report  of  John  A.  Bensel.  State 
Knglneer  and   Surveyor,    for  fiscal 

year  cndinK  Sept.  HO.  19r.' 182 

To  be  put  under  construction  by  the 
Knglnicr     t.'orps     of     the     tnited 

States  Army (n)   966 

DAVTOX,   OHIO  : 

Canses  of  flood  and  proposed  preven- 
tion   schemes.      By    H.    C.    Wight, 

(let)    971 

Flood  damage 743.   'HiS'i 

Xotea  on  the  Miami  Valley  flood •024 

Delhi.     India.     Government     and     public 
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tions     (n)    180 

ENGINEERING   ORGANIZATIONS  : 

Boston  Public  Works  Department  or- 
ganization. Year's  experience 
with    '1048 

County  and  township  organization  of 
highway  work.  By  A.  N.  .lohn- 
son    50 

.Toint  railway  organization  for  the  in- 
spection of  structural  steel  and 
steel    rails.       By    P.    E.     Stevens, 

(let)    1190 

New  York  State  :  Faulty  specifications 

for  New  York  highway  work.(ed)      SO 

Opportunity  and  a  purpose  for  a  local 
organization  of  a  national  en- 
gineering society.  By  Chas.  B. 
Wing    999 

I'roposed  new  Cleveland  charter  and 
the  engineering  organization  of 
cities    (ed)   583 


|;NGINI:ERING    I'UOFESSION  : 

Foreign  associations  for  consulting  en- 
gineers        449 

Legislation  to  restrict  the  practice  of 
engineering.  By  Ernest  McCul- 
lough     (let)    0:i7 

Problem  of  protecting  the  younger 
members  of  the  engineering  pro- 
fession.       Hy      Uobl.      Trulllnger. 

Ilet)    1189 

I'roposed   union    of    Internalional    a.sso- 

datlons.     By   IC.  L.  Corlbell 306 

Status   of    the   engineering    pinlesslon  ; 

Papers  read  at  tbe  n ling  nl  the 

American    Institute    of   Cmsiiltlng 

Engineers I.-.5.  878.    i  lets) 

;!2:'..    IIJSI 

(See  also   Engineering.) 

ENGINEERING   SCHOOLS  : 

Carnegie      Institute     of      Technology : 

Note   (n)   1301 

City  planning;  Summer  school  of  town 
planning  under  the  auspices  of  the 
liniverslty    of    London,     England, 

(nl    209 

Colorado  Agricultural  College:  New 
hydraulic  laboratory  being  con- 
structed    (n)    132 

Columbia  University  : 

Department  of  electro-mechanics  re- 
ceives     .'f20,0()0      from      unknown 

donor    (n)    1201 

Development  of  courses  of  chemical 
engineering  of  the  School  of 
Chemistry   (n )   984 

Concerning  advertising  by  engineering 
schools.      By    Ernest    McCullough, 

(let)    1340 

Cooperation   between   engineering 

schools    (ed)    733 

Cornell  University  ;  Do  Civil  engineer- 
ing graduates  practice  engineer- 
ing?    Statistics (ed)   915 

Electrical-engineering  students  in  the 
technical  schools  of  America  in 
1912    (n)    158 

Graduate  industrial  courses  for  elec- 
trical engineers ;  Testing  Depart- 
ment, General  Electric  Co 630 

Harvard  University  ; 

Cooperation      between      engineering 

schools   (ed)   733 

Donation  of  ,f50,000  received  from 
Harriet  Otis  Cruft (ni    480 

Japanese  engineering  college  ;  Imperial 

University   of   'Tokyo 070 

Johns  Hopkins  University :  Establish- 
ment of  a  Department  of  En- 
gineering    (n)    1242 

Kansas  School  of  Mines  and  Metal- 
lurgy ;  Smallest  college  in  the 
country (n)    486 

Land-grant  universities  and  colleges  of 
the  United  States  form  an  asso- 
ciation    (n)   438 

Lehigh  University  :  Gift  from  Charles 
L.  Taylor  for  a  large  gymnasium 
and  stadium ( n )    790 

Massachusetts      Institute      of      Tech- 
nology : 
Cooperation       between      engineering 


132 


Gift    from    American    Telephone 
Telegraph    Co.    for   catalog    main- 
tenance and  replenishing  electrical 

engineering  library (ni    790 

New  four-year  course  in  industrial 
physics   ml    1132 

Michigan  College  of  Mines  ;   Extension 

lectures    ( n )    1301 

New  York  State  College  of  Forestry : 
Cooperative  forest  demonstration 
and   experiment   farm (n)   977 

Ohio      State      University ;      Two-weeks  ' 
winter  course  in  highway  engineer- 
ing.  Feb.  24  to  Mar.  8 (n)    439 

Oregon  Agricultural  College ;  An 
annual  engineering  show  given  by 
students    ( n  1    439 

Questions  in  electrical  engineering  for 
the  position  of  teacher  of  elec- 
trical engineering  in  the  Evening 
High  Schools.  New  York  City 170 

Rensselaer    Polytechnic    Institute  ; 
Degrees    offered     to    college    gradu- 
ates    (n)   1201 

Details  of  construction  of  reinforced- 
concrete   sw-imming  pool ♦250 

Stevens  Institute  of  Technology  ;  Din- 
ner of  Alumni  Association.  New 
York   City.    Feb.   14 (n)    439 

Study  of  modern  languages  in  tech- 
nical schools 412,    (ed)    425, 

(lets)   683,  684,  799,  919,   1014 

Syracuse    University  : 

Course  in  photo-surveying.  By  Louis 

Mitchell    <  let  I    738 

Forest  experiment  station  of  loO 
acres  in  Catskills  given  to  N.  Y'. 
State  College  of  Forestry.  Syra- 
cuse University (n  )      44 

Total  income  of  American  state  uni- 
versities and  colleges  during  1912. 

'       (ni    907 

T'niversitv  of  California  ;   Scholarships 

for  1913  and  1914 (ni    1132 


E.MilNEERING  SCHOOLS;  {CodiUukmI) 

InWcrslty   of   Georgia : 

NotCB    on     the    good    roads    whiter 

school    (ni    iiHl 

Special   road  Hcbool  held  Feb.  lo  i;'>. 

(II)    486 

University  of  Illinois  : 

Dedication   of  new  buildings 1024 

Land  grant   by   Federal  Government 
in  1802 (ni    113',; 

Universltv  of  Michigan  ;  First  annual 
exhibit  of  Engineering  Depart 
raent fn)   •1242 

University  of  Pittsburgh  ;  Institute  of 
Industrial  Research  and  School  of 
Specific  Industries  founded  and 
endowed (n)  790,   (erratum)   1197 

University  of  Wisconsin ;  Test  of  a 
10-ft.  steel  overshot  water  wheel. 
By   C.   R.   Weldner 'SN 

Worcester    Polytechnic    Institute;    Ira 

N.  Hollls.  New   President '721 

I'.NGINEERING    SOCIETIES  : 

American  Institute  of  Electrical  En- 
gineers ;  .Model  for  engineering 
conventions    (ed  i    524 

Comments  on  proposed  enlargement  of 
American  Society  of  Civil  En- 
gineers'   house (ed)   .119 

Corporate  personality.  The  Town  Hall, 
Sydney,  N.  S.  Wales,  as  a  mem- 
ber of  a  society (edi   42.> 

Efllclencv  Society  to  be  classed  as  an 
engineering  organization? 

(ed)    272,   (let)    4.'{4 

Engineer's  relations  to  the  engineering 
fraternity ;  Proposed  code  of 
ethics,  American  Society  of  Me- 
chanlcal   Engineers 30,    (let)    179 

Foreign  associations  of  consulting  en- 

gineers  •.•,■•   ■*  " 

New  York  Clfv  ;  Engineering  Societies 
Building  now  headquarters  of  41 
engineering    societies (ni    480 

Opportunity  and  a  purpose  for  a  local 
organization  of  a  national  en- 
gineering society.  By  Chas.  B. 
Wing   ,••••• .•  •   9»!> 

Publicity    work    by    engineering    soc  e- 

ties (ed»    1134,    (let;    11.H7 

Responsibilities  of  engineering  societies 

to  their  members (ed)  1011 

(See  also  under  name  of   society.) 

ENGINEERS : 

Amateur     engineering     in     the     news- 

papers   (.""/    *'"' 

American  civil  engineers'  pocket  book: 

Second  edition.    Eng.  Lit.  Sup. . . .    140 

Anti-typhoid  vaccination  among  U.  ft. 
Reclamation      Service      engineers. 

(let)    379,  503,   (erratum)    590 

Army  Engineers  and  Secretary  Fisher 
"on  Hetch  Hetchy  and  the  San 
Francisco  water-supply. •  ■  •   •«" 

Boston,  Mass.  :  Year's  experience  with 
the  Boston  Public  Works  Depai  t- 
ment  organization... ;  :  •  ■  ■.   '"''° 

Can  engineers  be  trusted  to  arbitrate 
fai?ly  and  intelligently  between 
the  public  interests  and  the  Prop- 
erty interests.  ........  ■  •  •  •    •;''',',  '1**' 

Cases^where  engineering  ,,ud,ni.n,  dit^-  ^^ 

City  engineers :  .         „t 

fiorough    surveyor    and     mastei     of 
works  for  ¥380  a  year.  .    .  ...  •  ■.     11"9 

Engineering    work    in    Philadelphia. 
Penn..  municipal  affairs.  .....  (n)  1313 

English    civic   engineer's   who  s   who. 

Eng.  Lit.   Sup ■ ■;■    »-" 

City  manager  plan  may  become  the 
next  popular  innovation  in  munici- 
pal government :  Review  of  its 
general  progress (ed)   "-^ 

"•'ThTcfga'Tll-.  Classified  salary  and 
wale  budget  estimates  of  Chicago 

for  1913 ■.••■ ■ *"^ 

Engineering  work  which  pays.^^^^^    ^^^^ 

Engineers  wanted  for  the  work  of 
i^ilwav  valuations  under  the  rail- 
way valuation  bill  passed  by  Con- 
gress        (^d)  12S» 

New  York  City;  Suggested  salary 
schedule  for  engineering  em- 
ployees :  Committee  report  of  The 
JIunicipal  Engineers  of  the  (.it.y 
of  New  York .•  ■  ^0.   (ni    932 

One   way    to   buy   professional  .[|"'jo4i 

Problem  '  of  "  protecting  the  younger 
members  of  the  engineering  pro- 
fession.     By    Robt.    Trullingej^^    ^^^^ 

Trade     unions     of    civil     engineers: 
More   discussion   of   the   status  of 
the   engineering  profession.  ..  (ed)    — 1 
Concerning  advertising  by  engineering 

schoofs.      By    Ernest   McCullough,^^^^ 

Concrete  failures:  The  latest  concrete 
failure:   Responsibility  for, 

(ed)    79,   "80 

Death  of  one  of  the  most  eminent  en- 
gineers of  Great  Britain,  Sir  W  il- 
liam   White (^d)    4io 
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note,   (ed)    =  editorial.   Ilet)    =  letter.  •    ::   illustrated  article,   t  =  inset  sheet. 
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ENGINEERS:    (Continued) 

Dismissal  of  two  engineers  of  the  V.  S. 
Bureau  of  Drainage  Investiga- 
tions :  Reinstatement  of  Messrs. 
C.  G.  Elliott  and  A.  D.  More- 
bouse     (ed)    523 

Do  cItU  engineering  graduates  prac- 
tice engineering :  Cornell  Uni- 
versity   statistics (ed)   915 

Engineer  as  a  guardian  of  public 
credit :  Speech  of  George  Clinton, 
of    Buffalo,    at    the    recent    Rivers 

and    Harbors    Congress (edi     80 

Engineer  in  the  play  "Fine  Feathers." 

Eng.   Lit.   Sup (ed»   135 

Engineer  members  for  the  New  York 
Public  Service  Commissions  :  Reso- 
lutions of  the  .\merican  Institute 

of  Consulting  Engineers (ed)   271 

Engineering  of  management ;  Extract 
of  presidential  address  before  Jun- 
ior Institution  of  Engineers,  Eng- 
land     (n)    418 

Engineers'  handbook  on  patents.     Eng. 

Lit.  Sup 544 

Engineers  need  research  and  prac- 
tice.    By  John  Austen (let)  1077 

Engineer's  stage  Journey  through  Ari- 
zona and  Mexico  in  1S80.     By  C. 

L.  Annan •1128 

England  ;  Civic  engineer's  who's  who. 

Eng.   Lit.  Sup 329 

Ethical  relation  between  the  drafts- 
man and  the  mechanical  engineer. 

By  F.  R.  Hutton 71 

Ethics.      I  See   Engineering  ethics.) 

Field  coat  for  engineers (n)   •1330 

Foreign  as.soclatlons  of  consulting  en- 

pneers    449 

Greatest  piece  of  engineering  work  In 
the  world :  New  York  City  sub- 
way construction  work (ed)   632 

Handbook    of    English    for    engineers. 

Ene.  Lit.   Sup 539 

Improving  the  engineer's  status.,  (n)    1067 
Licensing  of : 

Iowa:  Bill  to  license  engineers,  (let)   634 
Legislation    to    restrict    the    practice 
of    engineering.      By    Ernest    Mc- 

CullouEb   (let)   637 

License    laws    for    engineers :    -Argu- 
ments   for ( let )    799 

Licensing  surveyors  In  Canada.     By 

F.   K.   Biach." (let)    1293 

National  As>'ocl.itlon  of  I'avlne  Brick 
Manufacturers  adopt  resolutions 
favoring  laws  that  will  require 
examinations  for  civil  engineers 
and  engineers  engaged  In  con- 
struction work  of  all  kinds.,  (let)  585 
New  York  Slate  ; 

Examinations     and      licenses     for 

inclnwrs    (ed)    680.    (lets)   972 

Ilenrlng  on  engineers*   license  bill 

at  Albany.,  in)   6i»7.  7.S9.   (lets)    072 
Movement    to  requlie  engineers  to 
pass    examinations    and    receive 
lti'i'n»<'H   ngnln    being    pushed    In 
til.-  Nnw  York  Legislature.  .639, 

(lets)   972 
Problem    of   protecting   the    younger 
members   of   the   engineering    pro- 
fession.       By      Robt.     Trulllnger, 

(let)    1189 
Why  not  apply  engln<'erlng  methods 
of  sclcntlnc  analysis  to  engineers' 

llcenxc  legislation (ed)    792 

Manual  signals  for  Held  engineers. .  .•1072 
More    offers    of    commissions     to    en- 
gineers     (ed)   915 

Needed    rpform    in    the   conduct    of    en- 

flne.-tln!r   rompetltlons.      By   John 
t.  Hiiviri..(ed)    li:{4,  letsi    1240,1350 
Keed    fur    siL^ntlllc    river    regulation : 
the   oppiirtunlty   of    the   engineer- 
ing   proCeHSlon.  .  (ed)    7.'I4.     (lets) 

730,  868 
Need    of    experts :    Railway    Valuation 
Act    enacted    by    t.'ongress ;    Huge 
piece    of    engineering    work..(e(l) 

470.   482    (lets)    r,Hr,.  088 
New    tir'il>l'-rn«    f.,r    rn'-rlutnlcal    devices 

i!  t|,,n (ed)   8.'i7 

••RalT  •  ■••  work 368 
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ENGINEERS:    iContinued) 

Status  of  the  engineer ;  the  profes- 
sion's present  condition  and  pros- 
pects  (ed)    34,    (lets)    35.   li 9, 

221,     (lets)     321.    433.    52,>i.     (ed) 

581,  (lets)  587.  636.  740,  798 
Status  of  the  engineering  profession; 
Papers  read  at  the  meeting  of  the 
American  Institute  of  Consulting 
Engineers,  New  York  City,  Uec. 
18.  1911'..  1.15.  (lets)  ,323.  87S.  in)  lOSl 
Trade  unions  of :  More  discussion  of 
the  status  of  the  engineering  pro- 

fe.ssion    •.'•"'S*    ^-^ 

Value  of  foresight  in  engineering;  the 
Panama   canal    and   the   estimates 

of    Its   traffic (  et)    322 

Value  of  knowledge  of  modern  lan- 
guages  (let)    412.    (ed)    4'-"5. 

(lets)  );S3,  684,  799,  919,   1014 
Wanted  for  the  work  of  railway  valua- 
tion under  the  Railway  Valuation 

bill  passed  by  Congress (ed)    1289 

Wyoming  state  engineer,  legal  quali- 
fications; Status  of  the  engineer- 
ing    profession.        By      W.      New- 

brough (let)    587,    (n>    <40 

ENTROPY : 

Calculations    on    the    entropy-tempera- 

ture   chart.      Eng.   Lit.   Su;) ^-136 

New  entropy  analog.     By  V.  Karatoff .  •40h  • 
ESTIMATES : 

Estimate    of    cost    form    for    railroad 

construction.   Bv  C.  O.  Dlfl'enderfer.l32o 
Guide  for  close  estimating  on  cost  of 

power    plants •   8o6 

Should  an  engineer  make  himself 
nnanclally  responsible  for  his  csti- 

mates?    (ed)    118o 

Value  of  foresight  In  engineering;  the 
Panama    canal   and   the  estimates 

of  Its   trafflc (let)    322 

Ethics    of    engineering    profession.       (See 

Engineering  ethics.) 
EVAPORATION  : 

Allowance  for  evaporation  from  reser- 
voir surfaces  ;   Formulas  for.     By 

H.   M.  Chittenden 108 

Reservoir  and  canal  losses  In  Irriga- 
tion :  Evaporation  and  seepage 
losses :  Total  losses  from  reser- 
voirs, main  ditches  and  laterals, 
northwestern  part  of  the  United 
States ;  Canal  linings  and  use  of 
pipe  to  prevent  loss  of  Irrigation 

water   •OlS 

EXAMINATIONS: 

Examinations  and  licenses  for  engin- 
eers    (ed)   680,    (lets)   972 

National  Assoclntion  of  Paving  Brick 
Manufacturers  adopt  resolutions 
favoring  laws  that  will  require 
examinations  for  civil  engineers 
and  engineers  engaged  In  construc- 
tion work  of  all  kinds (let)    585 

(See  also  Civil  service  examinations.) 
EXCAVATION  : 

Construction  of  the  Calumet-Sag 
Canal  ;      Dragline      scraper-bucket 

excavators.     By  E.  J.  Kelly ^146 

Dragline     excavator     for     side     track 

construction    (n)    853 

Electrically  operated  excavating  ma- 
chinery to  be  used  In  construction 
of   Little   River   Drainage   Project. 

Missouri     (n)    623 

Electric     power     for     quarries,     gravel 

plants  and  contract  work 1274 

Excavating  machinery  for  land  drain- 
age Introduced  In  Southeastern 
Drainage    District  of  the   State  of 

South    Australia (n)    473 

Expensive    11  mile    cutoff    to    he    built 

bv    the   Baltimore  &   Ohio   R.    R..1232 
Hydraulic  method: 

Filling  a  tunnel  cave-In  by  the  hy- 
draulic method:  Potters  Falls  pine 
line.    Ithaca,    N.    Y.      By    Donald 

F.   Mcl.eod    •1280 

Ilvdraiillc     excavation     on     Panama 

Cnnal   slldcB 1047 

Moving  a  dragline  ■xcnvator.  .  .  .  (n)    371 
Perforiniince     and     power     consump- 
tion    of     a     21-j  CD.     yd.     electric 
shovel;   Truckle  Ciirsoii    Irrigation 
Project,    r,    S.    Ueclamntlon    Scr- 

vire.     Bv  C,  E.  Ilogl.' •168 

Pltl«hurKh.    Penn.  :    Example   of   street 

grade  lmi.r..v.'iiient •491 

Exhlblllons :  MadlHon  Square  Garden, 
Sew  York  lily:  Construction 
work  for  an  automobile  exhibi- 
tion      •1104 

Expanded  metnl :  Metal  lath  with  Integ 
ral     furring     strips;     "Kno.Fur,  ' 

•107,   (erratum)   324 
I  •■'■.    New    expansion    bolt; 

■  .  of  M.   II.  I'liliM' ^310 

I  -■••   Accidents.) 
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EXPLOSIVES:    (Continued) 

Translation  of  a  German  work  on  ex- 
plosives.    Eng.  Lit.  Sup 137 

EXPOSITIONS  : 
I'anama-Pacific : 

International  Engineering  Congi'ess 
to  be  held  in  San  Francisco,  Sep- 
tember,   1915 (n)    595 

International   Exposition.     By  J.   II. 

G.  Wolf '312 

Lighting  of   buildings   and   grounds. 

Machinery   building;    Largest   frame 
building  in   the  world.,  (n)    277,    1285 
Express  rates  :  Reduction  of  express  rates 

in    Wisconsin    (n)    1201 

P 

Fans.      (See  Blowers.) 

Fats ;   Action   of  acids,   oils  and  fats  on 

concrete   504 

Fences;  Steel  and  concrete  fence  posts..   806 
Fenders    for    approach     walls :     Panama 
canal :    Timber   for    to    be    treated 

with  a  preservative (n)    198 

Ferries :     Ferryboat     swept     over     dam. 

Troy,    N.   Y.,   Apr.    24 (n)    932 

FILING    DEVICES: 

Blueprint  racks (n)    •172 

Dewey  decimal  system  of  classification 
extended  to  engineering.   Eng.  Lit. 

Sup (ed)   537 

Filing  and  indexing  system  for  Bos- 
ton     Harbor     developmeut     work. 

By  Frank  H.  Jones 1333 

Roller  case  for  large  map (n)    1070 

Stock    system    of    a    structural    shop; 
Stock  card-record  ;  Office  and  shop 
procedure.     By   F.   Tissington. . .  .'lOS 
FILTERS: 

Bollinger    air    filter;    140,000    cu.    ft. 

capacity.     By  Otto  E.  Ti'autmann.^253 
Sewage.      (See   Sewage  treatment.) 
Water.     (See  Water  purification.) 
Filter-sand    agitator,    electrically    pro- 

gelled,    for    use    in    washing    filter 
eds.  South  Bethlehem,  Penn. . .  .^1268 
FINANCE: 

.\ssets  of  Iowa  cities  in  1912 (n)   116 

Lending    city    credit    to    aid     railway 

projects  (ed)   967 

Need  for  a  national  budget,  and  Budget 
for    the    fiscal    year    1914.       Eng. 

Lit.  Sup (n)   1035 

New    York,    New    Haven    &    Hartford 

R.   R.  financiering (ed)   968 

Revival  of  old-time  railway  promotion 

methods   (ed)   857 

Fire     engines ;     Water     ram     in     water- 
works distribution  systems  ;  effect 

of  steam  fire  engines 504 

Fireplaces :    British  defense   of  the   open 

fireplace   (ed)   631 

FIRE  PREVENTION  : 

Experiments  on  extinguishing  fires 
with  sawdust,  at  the  Stanley 
Works,    New    Britain,    Conn.      By 

Edwin  A.  Barrier 217 

National  Fire  Protection  Association, 
Annual    meeting.    New    York   City, 

May    13-15 1091 

Underwriters'  Laboratory,  Inc.,  Chi- 
cago,   secures   additional    land    for 

extensions   (n)   628 

Flreprooflng :    Early   fireproof   shutter  of 

two  or  three  centuries  ago.,.(n)    171 
FIRE  PROTECTION  : 

Danger     from     electric     shock     In     di- 
recting a  stream  of  water  against 
a  high-tenslon  power  \vlre....(n)   1197 
Early  fireproof  shutter  of  two  or  three 

centuries  ago (n)    171 

Fire    protection    In    turbine    geneialor 

cooling  system (n)    •ISSl 

National  Fire  Protection  Association : 
Annual    meeting.    New    Y'ork   City, 

Jlav  1 3-1 4 1091 

Fires.      I  See  Accidents,  Fires.) 
Fish :     i;ffect    of    sewage.     ( lade    wastes 
and     the     ellluents     from     sewage 
inters    upon    fish    lir...      By    IL    W. 

Clark  and  Geo.  Adiims 800 

Fish     hatcheries ;      Kansiis     Slate     Fish 
llai'herv   at    Pratt.    Kan.      By    L. 

M.   Bush MTS 

FLOOD    PREVENTION  : 

Auxiliary     fiood    channels    for    rivers, 

(let)    798 
Concrete  bank  proleclinn   for  deep  riv- 
ers In  Japan.     By   II.  okn/.aki •512 

Flood  control  :  Sources  nf  ll.iuds ;  Re- 
forestation ;  Heservolis ;  Levees, 
By   C,    McD.  Townsend. 

(ed)    701,  800   (ert)   016 
Flood     prevent  Ion    and     a    gnvfrnnient 
depnrlnient   of   public  works, 

h7.'<.  (ed)  (171,  (let)  1137,  (n)  1188 
Oermnnv :  .N'otnble  reservoir  for  flood 
control  ;  Ilobcr  lllver  dam  at 
Mailer.  Bv  Kenneth  C.  Grant.  ,  .  .'072 
Interest  being  displayed  In  river  regu- 
lation problems  by  stole  legisla- 
tors  (ed)   079 

Is  man  responsible  for  the  floods?,  (ed)   OlS 
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FLOOD  ritlCVIONTION  :    (Cuiilliuic'd) 
Lessons   and    opnorlunltlps   of    the   re- 
cent    llnods (let)   862 

Mississippi   Itlvei- : 

Ainatouf  engineering  In  the  news- 
papers     ( '"d  t    0G7 

Another  scheme  to  rob  Mississippi 
floods  uf  their  terrors,     liy  II.   K. 

I'helps    (let )    1077 

Cnreful  tumplns  an  important  factor 
In  levee  building.     Hy  A.  M.  Shaw, 

(let)    1339 
Control  of  I  ho  Mississippi  Uiver  and 
nrevi'Mlliin  cii'  Hoods:   Taper  before 

National    liraina^e    Con^jress 875 

Levee  work   held  up  by  high   water, 

(n,    486 
Mississippi    Uiver   Levee   Association 

organized    (n)   645 

Wanted  :   Machinery  for  levee  bnlld- 

Ing (ed)   1185,   (lets)    13.")0 

Missouri     Klver :     Conerete    dlites    and 

banlc    protection (erratum)    380 

Need    tor    scientific    river    regulation ; 
the  opportunity  of  the  engineering 
profession.  .,  (cd)   734,   (lets)    7:«),  8G3 
New   Castle.    I'cnn.      Reports   on    flood 

damage  of  Mar.  25 (n)    756 

Ottawa  river  ;  Reservoir  regulation  of  ; 
Origin  of  the  storage  scheme ; 
Reservoir  capacity  ;  Cost  of  stor- 
age   reservoir    dams.      By     Emlle 

Low    25 

Paris.  France ;  Since  the  destructive 
Paris  floods  of  1910,  flood  pro- 
tection has  only  consisted  in  re- 
pairing damage  caused  by  those 
floods   at   a   cost   of   about   $400,- 

000 (n)    696 

Protection  measures  being  considered 
by  several  large  cities  which  suf- 
fered     from      the      unprecedented 

floods (n)  1300 

Sane  advice  on  flood  control, 

(cd)   791,   (let)   1138 
Tile     drainage     and     Its     relation     to 

floods.     By  C.  G.  Elliott 877 

FLOORS : 
Concrete  : 

Flange  width  in  T-beams  in  tile  and 

concrete  floors (lets)   1078,  1240 

Investigation  of  a  compound  for  pro- 
ducing dustless  concrete  floors, 

(errata)     85 

Hollow  steel  slab  floor  :  Cellular  metal 

with        and        without        dovetail 

grooves ;    Flooring    in    auditorium 

of     Harris     Theater.     I'ittsburgh, 

Penn •1144 

Maximum  load  assumptions  for  ordi- 
nary floors (ed)   1291 

Tests  : 

Comparative  test  of  two  full-sized 
reintorced-conerete  flat-slab  panels, 

•624,    (ed)   631,    (lets)   1139 
Test   of   flat   slab   floor ;    Unsatisfac- 
tory and  incomplete  data  given  to 

public (ed)    123,   (lets)    429 

Tests  and  performance  of  flat  slabs, 

(letsi   429.  587 
Tests  of  reinforced-concrete  buildings 

under  load.     Eng.  Lit.  Sup 1253 

Tests  vs.  theory  in  reintorced-con- 
erete flat  slabs.     By  W.  A.  .Slater, 

(let)    429 
Timber :    Fatal    failure    of    overloaded 
wooden  floor  at  Long  Beach.  Calif., 

114.J.  •1288 
FLORIDA  EVF.RGLADES  : 

Dismissal  of  two  engineers  of  the  U.  S. 
Bureau  of  L>rainage  Investiga- 
tions ;  Reinstatement  of  Messrs. 
C.  G.  Elliott  and  A.  D.  More- 
house   (ed)   523 

More  concerning  the  Everglades  drain- 
age work  ;  Pumps  to  be  installed, 

(edi      33 
FORESTS  A-ND  FORESTRY: 

Competition  for  a  machine  for  cutting 

forest  undergrowth (n)    415 

CoSperative   forest   demonstration   and 

experiment    farm (n)    977 

Effect  of  forests  on  climate  and  floods  : 
Artificial  controls  for  stream  gaging 
stations  ;  Barriers  of  concrete  or 
rubble  leveled  off  with  cement- 
mortar  :  Types  of  artiflcial  bar- 
riers  and    rating   curves    for   each 

type.      By   C.   Robert   Adams 'ISOS 

Flood  control ;  Sources  of  Hoods ; 
Reforestation  :  Reservoirs  ;  Levees. 
By   C.   McD.   Townsend, 

(edsi    791,   800,  915 
Is  man  responsible  for  floods?.,  (ed)    915 
Forestry  in   New   England.      Eng.   Lit. 

Sup 539 

Forest    trees    around    the    water-works 

reservoir (n)   12t)l 

Logging  with  a  motor  truck *1065 

Owens  valley.  Calif.,  on  land  acquired 
in  connection  with  the  Los  An- 
geles aqueduct  and  the  new  water- 
supply  of  Los  Angeles (n)    202 

Range-flnder  stations  for  forest  fires..    573 
Syracuse     University :     Forest     experi- 
ment station.   100  acres   in   (?ats- 
kills  given  to  N.  T.  State  College 
of    Forestry (n)      44 

(n)    =  note,   (ed) 
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FOIINKATIONS  ; 

Accident    to    the    foundations    of    tlie 

I'earl   Harbor  dry  dock •485 

Bridge  foundations  ; 

Brlilglng  a  river  in  quicksand,  Uio 
(Jrande,   El   Paso,  Tux •1064 

ConKI  ruction  features  of  the  sub- 
structure of  the  Cumberland  River 
Bridge,  Louisville  &  Nashville 
R.  U.     By  Howard  M.  Jones. ..  .'lOSO 

Impact  on  oridge  substructures.  By 
C.    M.    Luther (let)    180 

Municipal  Bridge,  St.  Louis.  Mo.: 
Viaduct  ap[)roach  for  railway  and 
street  connections  at  the  St.  IjOUIs 
end  of  bridge ;  Methods  of  con- 
struction.     By   S.   W.   Bowon •94 

Nashville,  Tenn.  ;  Tests  of  grouting 
gravel  in  river  beds  ;  Experiments 
made  for  ascertaining  the  possi- 
bility of  forming  foundations  of 
bridge  piers,  etc.,  in  river  beds 
coniposed  of  sand  and  gravel  de- 
posits., (ed)   909,  •079,   (erratum) 

1140,   (let)    1190 

Yardlev  bridge  across  the  Delaware 
River,  I'hiladelphia  &  Reading 
Ky. ;  Relnforced-concretc  arch  via- 
duct     •1101 

Building  foundations  : 

Buildmg  foundation  constructed  by 
tile  freezing  process ;  Substruc- 
ture of  a  department  store  for  II. 
llerzog,    Berlin,    Germany •214 

Chicago,  111. :  Some  experience  with 
concrete  piles.  By  J.  Norman 
Jensen    •416 

St.  Paul's  Cathedral.  London,  England, 
in   danger   of  undermining.  ...  (n)    132 
Dam   foundations : 

Cofferdam  on  sand  bottom ;  Ohio 
River  dam  No.  48  ;  Method  of  con- 
structing skeleton  of  cofferdam. 
By  J.  C.  Oakes ^702 

Lessons  from  the  failure  of  a  weir 
and  sluices  on  porous  foundations. 
By  W.  G.  Bligh •266 

Making  a  cutoff  wall  by  grouting 
fissured  rock.  Lahontan  dam ; 
Truckee-Carson  Project,  Carson 
River,  in  Nevada :  United  States 
Reclamation  Service.  By  D.  W. 
Cole •647,    (ed)    969,    (let)    1190 

Steel  sheet-pile  cut-off.  Port  An- 
geles, Wash.     By   Joel   D.   Justin, 

(let)     83 
Economical  design  of  steel  girders  em- 
bedded   in    concrete.      Mr.    George 

Paaswell    •845 

Grouting  gravel  in  river  beds....(ed) 

967,  •979,   (erratum)    1140,    (let)    1190 
Maintenance     engineering    in     railroad 
work :    Inspection    of    bridges    and 

structures    109 

Novel  construction  of  concrete  founda- 
tions ;  A  method  of  constructing 
reservoir  wails  and  foundations 
for  small  dams,  bridges,  etc.,  on 
water-bearing  sands  and  gravel, 
quicksand  or  other  materials.     By 

W.  G.  Kirchoffer •364 

Proportioning  of  foundations  for  col- 
umns  and  walls.      By   Ernest  Mc- 

Cu'.lough 465,    (lets)    687 

Reiuforced-concrete  ore  docks ;  Mar- 
quette, Mich. :  Lake  Superior  & 
Ishpeming    Ry. :     Superior,     Wis., 

Great  Northern  Ry •S 

Sheet-pile  cut-off  for  the  protection  of 
levee  foundations.     By  C.  A.  ,Sher- 

rill    •247 

Stud.v   of  concrete  pile    regulations   b.v 
Bureau    of   Buildings.    Borough    of 
Manhattan,  New  York  Clty...(n)    486 
Tests  : 

Bearing  power  of  soil  under  founda- 
tions in  Chicago :  Test  of  the  bear- 
ing power  of  hardpan  :  Test  of  the 
bearing  power  of  moist  blue  clay.  463 

Hardpan  and  other  soil  tests,  by 
various  architects  and  engineers 
of  Chicago,  in  cooperation  witli 
the  Building  Department.  By  J. 
Norman    Jensen ^460 

Tests  on  cast-in-place  concrete  piles. 
By  Francis  L.  Pruyn ^592 

Tests  of  grouting  gravel  in  river 
beds :  Experiments  made  for  as- 
certaining the  possibilit.v  of  form- 
ing foundations  of  bridge  piers, 
etc..  in  river  beds  composed  of 
sand  and  gravel  deposits.  ...  (ed) 
969.  ^979,  (erratum)  1140,  (let)  1190 
Foundrv  work  :  Largest  manganese  steel 

castings    (n)    1327 

FRA-NCHISES  : 

Advertising  franchises  in  New  York 
City    (ed)    1335 

Capitalization  of  franchises  per- 
mitted by  Maryland  Public  Ser- 
vice Commission    (n)    977 

Francis.      George      Blinn,      Biographical 

sketch    of ^1320 

Franklin  Institute  ;  Elliott  Cresson  medal 

awards    ( n )    483 

Frauds :   Conviction  of  well   known   men 
for    fraudulent    mine    promotion, 

(ed)   581 


Freezing  process  of  constructing  founda- 
tions.     (Bee   Foundations.) 
FREIGHT   HANDLING: 

Heavy  motor-drawn  truck  used  In 
hauling  ashes  from  varUius  indus- 
trial planls;   Brooklyn,  N.  Y •03 

Installation  of  freight-handling  ma- 
chinery for  increasing  dock  capac- 
ity ;  New  York  Dock  Co.,  Brook- 
lyn,  N.   Y •914 

New  York  City  : 

Freight  subway  to  be  built  on   west 

side     (n)    808 

Municipal    freight    terminal    railway 
underway   <  n )   1098 

Slings  and  hitches  for  handling  ma- 
chinery.    By  John  RIddell •708 

Warehouse  telpherage  aysteni ;  Los  An- 
geles, Calif '40 

l'"rpight  rates.      (See  Railway  rales.) 
Fritz.     John,     Biography     and     autobio- 
graphical sketch   '382 

FI-ELS  : 

Annual    meeting   of   the    International 

Railway   Fuel   Association 1148 

Burning  low-grade  fuels  on  locomo- 
tives.     By   Samuel   B.  Flagg •1234 

Fuel-oil  burner  atomizing  oil  at  high 
pressure  with  air  under  low  pres- 
sure. Designed  by  II.  B.  Stllz.  .  .  .  •lOO 

Introduction     to    the    study    of    fuel. 

Eng.  Lit.   Sup 809 

Mechanical  oil  burners ;  Descriptions 
and  principles  of  recent  ts'pes.  By 
E.  H.  Peabody 'lOOO 

Offer  of  a  prize  of  $100,000  for  a  sub- 
stitute  for  gasoline (ed)    523 

Performance  of  a  450-HP.  boiler  with 
oil    fuel.    U.   S.    Navy   Yard,   Mare 
Island,  Calif.     By  A.  L.  Menzin.«1124 
FURNACES : 

Chain-grate  stoker  which  returns  its 
ashes  ;  Under  Stoker  Co.,  London, 
E.   C.   England •1143 

Fuel-oil  burner  atomizing  oil  at  high 
pressure  with  air  under  low  pres- 
sure :  Designed  by  H.  B.  Stllz '109 

Mechanical  oil  burners :  Descriptions 
and  principles  of  recent  types.  By 
E.  H.  Peabody '1000 

Steam   jets    for   smokeless   combustion 

on  locomotives   1300 

(See  also  Blast  furnaces.) 


G 

Gages :     Recording    differential    pressure 
gage  :  Design  of.     By  Prof.  W.  H. 

Bristol    •833 

GARBAGE    COLLECTION: 

Chicago.  111. :  Estimating  cost  of  gar- 
bage and  refuse  collection  and 
haulage    1II6.   (ed)    123 

Efliciency  studies  of  the  Chicago  Civil 
Service  Commission  of  street 
cleaning  and  garbage  collection. 

(ed).  123 
GARBAGE  AND  REFUSE  DISPOSAL: 

Chicago,  111. :  Estimating  cost  of 
garbage  and  refuse  collection  and 
haulage   106.   (ed)    123 

Delhi,    India:    Government   and   public 

works.     By  Tom   Salkield 1095 

Night  soil  incinerating  furnace  at  a 
contractor's  camp.  By  Arthur  W. 
Tidd    •164 

Washington.  D.  C. :  Unit  costs  of  re- 
moval of  city  refuse (n)   370 

GAS: 

Air  measurement  by  pitot  tubes  ;  Gaso- 
line manometer '204 

Gas  and  oil  wells  in  coal  fields :  Prob- 
lem of  gas  or  oil  wells  extending 
through  or  near  coal  mines,  and 
through  the  future  coal  reserves. 
By  George  S.  Rice 451 

Gas-pressure  regulations  fixed  for  the 
Boroughs  of  Brooklyn  and  Queens. 
New  York  City,  by  the  Public 
Service  Commission  for  the  first 
District (n)    257 

Interference  between  oil  and  gas  wells 
and  coal  mines :  Suggestions  for- 
laws  and  regulations,  to  make  the 
business  of  mining  more  safe  and 
to  prevent  mineral  waste.  By  O. 
P.  Hood  and  A.  S.  Heggem 452 

Interference  between  oil  and  gas  wells 
and  coal  mines  :  Troubles  resulting 
from  proximity  to  gas  and  oil 
wells.      By   L.   M.   Jones 450 

Massachusetts  laws  pertaining  to  the 
manufacture,  distribution  and  sale 
of  gas  and  electricity  to  be  re- 
vised    (n)   355 

Rates : 

Attleboro,  Mass. ;  "Fair  rate  of  re- 
turn" for  public  utilities  as 
affected  bv  "unearned  increment." 

(ed)   858 
Baltimore,     Md. :     Capitalization    of 
franchises  permitted  by  Maryland 
Public  Service  Commission... .  (n)   977 
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Haverhill,  Mass.;  -Fair  rnte  of  re- 
turn" for  public  utilities  as 
affected  by  "unearned  increment," 

(ed!  S5S 
Palo  Alto,  Calif. :  Contracts  ante- 
dating the  establishment  of  public- 
utilit.v  regulation  cannot  stand  in 
the  face  of  the  present  powers  of 
a  commission  under  the  constitu- 
tion  and   the  public    utilities   act, 

California    (n)    1166 

Reduced    throughout    Northern    New 

Jersey   (n)    185 

Gas  holders :   Tank   design  :    Behavior  of 

large  gas-holder  tank •."70 

Gas  and  gasoline  explosions,     iSee  Acci- 
dents,) 
GAS  AND   OIL   KNGINES  : 

liethlehem  Stwl  Co, :  Five  blast-furnac' 

blowine  engines (ns)   1123.  1324 

Diesel    engin,-^  : 

Large  L»i.-..|  oil  engines  for  an  elec- 
tric power  plant  at  Arl2ona  mines, 

.    ^  (ni   595 

Sammary    of    European    progress    in 

gas    and    oil    engines :    Extent    to 

which   gas    and    oil    engines    hare 

supplanted  the  steam  engine.     By 

H,  J,  Frev 22.S 

Tests  of  -nglne  built  bv  Buscb 
Sulzer    Hros.    Diesel    Co,    made   by 

A,  T,  .«<..! t  of  Dallas,  Tex (n)    841 

Twin-screw  muior-shin  'Ilagen" — a 
new  Krupp  two-stroKe  type  Diesel- 
engine   lank   vessel  of  240"   B.h,p. 

By  J.   Kendell    WUson •906 

Elements    of    heat-power    engineering. 

tZog.    Lit.    Sup 817 

Evolution    of    the    internal   combustion 

engine.      Eng.   Lit,  Sup 544 

Gasoline    engine    trouble    chart,      Eng, 

Lit,  Sup (ui   547 

Gasoline  engines :  Their  o|>eration.  use 

and  care.     Eng.  Lit.  Sup 136 

Gas.  petrol  and  oil  engines.     Eng.  Lit. 

Sup 811 

Gas  power :  Elementary  book  on.     Eng. 

^       L"-   Sup 815 

German   treatise  on  oil   engines.     Eng. 

.    ..   '-".   ^V 339 

Industrial  locomotive  driven  bv  a  crude 
oil  engine  :  Design  of  C,  'W.  Hunt 
and  C,  C,  King ^64 

LIght-welgbt  reciprocating  parts  in 
hlgh-snied  gasoline  engines  for  au- 
tomobiles, aeroplanes,  etc 1046 

Magneto    and    electric    ignition.      Eng. 

Lit.  Sup 547 

Modern  gasoline  automobile:  Its  con- 
struction, operation,  maintenance 
and  repair,     Eng,  Lit,  Sup 336 

Ile<-.-nt    development    of    gas    power    In 

Europe,     By   H,  J.   Preyn 22.1 

Stolt   gasoline    rock    drill •776 

rnli  to  Hupplnnt  horse  power,  recom- 
mend'-d  iNfore  ili.-  recent  conven- 
tion of  ri,.    Am.ri.an   Institute  of 

,„     •■:i«>"^  ,.,213.    (ed)    271 

(8e<-  also  < 
Ga»  and  i.r  i  acting  explo- 
"lon  1  :  .  :  .■;'jO.O<M*  gal,  per 
day:  lluuiplirty  pumpi  at  Chlng- 
ford  station.  Metropolitan  Water 
Works,    London,    England •704 

<;asoline: 

tiasollne  manometer :  Air  measurement 
by  pltot  tube*  :  Abstract  of  a  papi-r 
by  C,  H.  Treat  before  the  Ameri- 
can    Society    of     ,Mechanlcal     En- 

Kln<-er«   •aoi 

OlTiT  >.f  a  prlie  of  tloO.OOO  for  a  «>ub- 

•  tltute  for  gasoline (ed)    523 

Gaavllne     torches:     Gasoline     torch     for 
iliiiwing    pipes   and    melting   snow 

nt    •witches •](J2 

GAH   Vnw  11: 

Kl' i;  at  power    eDginnerlng. 

" 817 

G«-  iitary  book  on.     Eng. 
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B'"  nt   of   gai    power    lo 

II.  J.  Freyn 228 
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Geodesy.      (See   Surveys  and   surveyiuir.  i 
German  ;  Why  American  engineers  should 

know  the  German  langu-nge, ,  (edi   425 
GIRDERS: 

Reinforced-concrete  girder  bridge,  Mar- 
shalltown,  Iowa.  By  Harry  J. 
Rodgers *560 

(See   Beams:    Plate  girders.) 
Goss,  W.   F.  M.,   Biographical  sketch  of. 

By  Geo.   M.   Basford '108 

GOVERNMENT : 

Concerning  government  bv  investiga- 
tion     (edi    31S 

Early  agitation  for  a  national  depart- 
ment of  public  works.  By  !•;,  L, 
Corthell   (leti    113T 

Need  for  a  national  budget  and  Budget 
for  the  fiscal  vear  1914.  Eug, 
Lit,  Sup (ni    1035 

New  York  State;  State  Department  of 
Efficiency  and  Economy  and  State 
Board    of    Estimate    bills    signed. 

(n)    880 

Studies   of    county   government,      Eng, 

Lit.  Sup (n)   1254 

GOVERNMENT  OWNERSHIP: 

Admirable  opportunity  to  experiment 
in  state  railway  ownership  :  Grand 
Trunk  Ry.  offer  of  New  England 
extension    (ed)    701 

Government  ownership  of  telegraph 
lines  recommended  by  Postmaster- 
General     (n)   503 

Public  ownership  of  telephones  in  Can- 
ada     (n)    023 

Railways.  Alaska  :  Report  of  the 
Alaska  Railroad  Commission  : 
Resources  of  .\laska ;  Present 
transportation    routes:    Summary.  •564 

State  water-power  development  in  New 
Y'ork  ;  .\ctive  controversy  in  prog- 
ress in  the  New  Y'ork  Legislature 
over  tlie  project  to  have  the  State 
itself  develop  water  power  from 
some  of  the  surplus  waters  of  thr 
Barge  Canal    (ed)    079 

Supreme  Court  ruling  on  government 
ownership  of  the  water  power  of 
navigable  streams    (ed)    1336 

(See  also  Municipal  ownership,) 
(Jrade  crossing  accidents,  (See  Accidents,) 
GRADE  CROSSINGS: 

Elimination  of: 

Cincinnati,   Ohio :    Progress   In   track 

elevation  expected  In  191,'!.  , , ,  (  n)    l.">9 
City's    side    of    grade-crossing    ellni- 
Inallon:  Property  damage  and  im- 
provement :  Appearance  of  bridges. 

By   Robert   Hoffman 359 

Jollet,    III,:   Track   elevation  for  the 
elimination   of  street   crossings  at 

grade,  at  a   cost  of  about  ?2.0i)0.. 
0(1 ;     Detailed    design    of    bridges 
and  subways  at  street  crossings , .  •932 
New   .lersey  ;  Grade-crossing  abolition 
in   New  .lersey  at  sole  expense  of 
railways in)    1010 

Oiling      grade      crossings,       Delaware, 

Lackawanna  &  Western  R.  R.(n)   1197 

Railway     grade     crossing     with     sti-el 

foundation:   Muncle.   Ind •IIS 

Track  construction  with  concrete 
foundation  at  street  crossings  ;  l-^l 
Paso.     Tex..     El     Paso    &    Soulh- 

western    Uy 1226 

GRADING: 

Pittsburgh.    Pinn.  ;    Example   of   street 

grnd.-   Improvement •lOl 

San    KranilsiM.   Calif.  :    Project   for   re 

grading  RIncon   Hill •loo 

Seattle.  Wash,:  (Jrade  reduction  on 
street  railways  to  meet  radical 
new  street  grades.  By  Carl  II, 
Reeves    •y.) 

(See  also  Itallwav  construction.) 
firain  elevators:   Erie  R,   R,.  at   Buffalo 
N,    Y,.   destroyed    by   lire    May    l,"i. 

Gravel  ;  Teats  of  grouting  gravel  In  river 
beds;  Eipirlnn'nts  niiiili'  for  as 
cerlalnlng  tbi>  possllillliv  „f  form 
Ing  fnunilatlons  of  l.rlilge  piers 
etc..  In  river  beds  composed  of 
Hand  and  gravel  deposits,  ...  (ed) 
!"ll>.    •Ii71t,    (errntuni)    114",    (let)   1190 

GKAVEI.  SriiEEMNG   PLANTS: 

Economlcnl     sand     and     gravel     niant  • 

Waterl.ury  Sand  &  Gravel  Co,  .  .•1066 
Electric     power     for     quarries,     gravel 

plants  and  contract  work 1274 

Gravel  waablng  plants :  Compact  saml 
and  gravel  washing  plant.  Peeks 
kill,  N,  Y •,-,)4 

GREAT  LAKES: 
Appeal  froniciiiingo  Drainage)  nnnl  di> 
cl.),.n    .|..i,,)Mif    ni.pll-ul.m    to    llic 

>""'■"">     I.I-..I.  .     r...     : mNsbm 

'■r    dl 
,,, ,  .    .  (ni    -JSJ 

'  hi'  ,.,..d    t.. 

', '. ■•       •  •      being 

.ll\    ri.il    from    Lake    Michigan    by 
r)ralnaii.'   ('anal |„,    098 

editorial    (1, 1 1  |..|i..r    •         lUimtinl.d  article. 


GREAT   LAKES:    (Continued  i 

Commerce  passing  through  the  Duluth- 

Superior  hai-bor  during  1912.  .  (n)    595 
Diversion    of    water    from    Lake    .Mich- 
igan     (n)    595 

Far  reaching  decision  respecting  the 
use  of  the  Chicago  Drainage 
Canal (ed)    125,   129 

Grinding  machinery  :  Specifications  for 
the  design,  construction  and  oper- 
ation of  exhaust  systems  for  grind- 
ing, polishing  and  buffing  wheels, 
Eng,   Lit,   Sup 1036 

Groins.      (See  Jetties.) 

Grouting     (See  Concrete  construction,) 

Gun  explosions,      (See  Accidents,) 

Guns;  Progress  in  military  explosives; 
Birdseye  view  of  the  progress 
which  has  been  made  during  the 
past  20  years  in  powders,  pro- 
jectiles,   fuses    and    primers.      By 


Wilford  J.  Hawkins 


H 


"16 


Hacksaws ;     High-speed     hacksaw     driven 

by  electric  motor •los 

Hamilton.    Ohio ;    Notes    on    the    .Miami 

Valley    flood '924 

HARBORS  ; 

.\lexandria,  Egypt :  Reinforced-con- 
crete beacon  tower ;  Caisson  built 

on  shore  •"SO 

Boston.  Mass, : 

Filing     and      indexing     system      for 
Boston   Harbor  development  work. 

By  Frank  H,  Jones 1333 

Great    dry-dock    to    be    constructed. 

(n)      44 
Cleveland,   Ohio :    Improvement   of   the 

Cuyahoga    River •593 

Dulurh,  Minn, ;  Commerce  passing 
through   the   Duluth-Superior  har- 

lii>r  during  1912 (n)    505 

llouohilu,  H.  I.;  Pearl  Harbor  dry- 
dock    to   be    ready   early    in    1914, 

(n)      57 
Inspection    of    European    ports,      Eng. 

Lit.    Sup 1255 

New  York  : 

Municipally   built  pier  to  be  erected 
on    Hudson    River,    foot    of    West 

40th  St,,  1000  ft.  long (n)    986 

New  dock  construction,  decided  upon 

Mar,    17 (n)   645 

Pollution,     (See  Sewage  disposal,) 
Transatlantic    liners    aground,    Jan. 

4-7-9    (n)    132 

Para,    Brazil ;    Description    of    harbor 

works    (n)     30 

I'hiladelpliln,   Penn, :    Hughes    terminal 
nn)|)osed   on    the  Delaware   River; 
Plans  for.     By  H,  McL,   Harding,  •296 
Rivers   and   estuaries,    or  streams   and 

tides.      Eng,   Lit.   Sup 1033 

River  harbors  of  lOurope,  subject  of  a 
report  just  submitted  lo  the  City 
Planning     Commission     of     Iltts- 

burgh    (n)  909 

San  DIcgo.  Calif, ;  Bulkhead  and  pier 
for    the   new    port    of :    Details    of 

bulkhead    construction •498 

San    Francisco,   Calif,  : 

Project   for  regradlng  RIncon   Hill,,  •400 
Proposed   port   of   Richmond    in   San 

Francisco  Bay 145,    (let)    379 

.Solution    of    the    silt-removal    problem 

In    harbor   maintenance (ed)   967 

Toronto,  Ont.  :  Extensive  harbor  devel- 
onments  about  to  be  undertaken  : 
Plans  for  development  of  harbor 
to   extend   over   a   period   of   eight 

years     •in« 

Wilmington.  Del.  :  Dredging  pioblems 
III    Wllniliiglon  harbor.      Bv   R.    R. 

Raynuind •9.'i8.    (ed)   907 

HEAT: 

Laws  of  heat  transmission.     Bv  Irving 

I.angmulr    ' 1158 

-New    entropy    nnnlog.      By    V,    Kara- 

petoff    •406 

HEATING  AND   VENTILATION: 

Annual  meeting  of  the  American  So- 
ciety  of    Heating  and   Vontllatins 

Engineers     2B1 

Bidllnger    air     lllter;     140,000    cu,    ft. 

capacity.    By  Otto  E,  Traiitmann,  •252 
British    defense   of   the   open    fireplace, 
„     ..  led)   o:ii 

Cooling   n    building    bv    roofwatiMlng ; 

a  Swiss  splnulng-mlll (n)     *!i 

Design  of  hot  water  supply  svstems 
to  minimize  corrosion,      Bv   F,   N, 

„       Speller •2!i4,    (ed)    317 

Downward  ventilation  In  a  school- 
house:   Kockford.   Ill,     Bv  Clinton 

E.   Beenr    " •490 

i:ienientn   of  heating    and    ventilation. 

Eng,  Lit.  Snip sin 

I'mbeddid  radliiilou  for  healing  build- 
liigH  :  Low  tcTniieralure-radlatlon 
healing    sysl.'iii    devised    bv    A.    IL 

Barker.   Liverpool.    England 473 

ll.r«rhe|,  Clemens:  An  appreciation  of 
two  great  workers  In  h.vdraullcs. 
Eug.   I.IL   Sup 337 

t  =^  Innet  slii'ei. 
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UKillWAV   COMMISSIONS  : 

houlsliina  :     Highway     work     doni'     by 
llit;hwiiy    Department.     Hoard    of 
Stiilc  lOntj'liieoi-s  during  l!)lL'..(n)    202 
Maryland;  State  Uoads  Comnilssloii  re- 
ports   lor    IflOS,    1909,    19111    and 

191 1.     Kng.  I.lt.  Sup i:!8 

New    York   Slate: 

Advisory  Good  Uoads  Commission  ap- 
pointed by  Governor  iSiilKor.  .  .  I  in    4St> 
Coneernlug    government    by    Investi- 
gation     (edi    318 

Faulty    specifications   for   New    York 

highway   work (ed  i      80 

One-man    eontrol    tor    the   New    York 

highway  work (ed)   581 

Reports    on    the    organization    nt    a 
highway  department  for  the  Slate 

of  New  York 779 

West  Virginia;  State  highway  law  en- 
acted combines  the  otiiccs  of  state 
highway  engineer  and  professor 
of     higliwav     engineering    in     the 

State    University (n)   671 

Highway       Engineers'       Association      of 
Missouri ;     Annual     meeting.     St. 

Louis,   Mo..    Mar.   5 .")90 

Highways.      (See  Roads.) 

Hitches;  Slings  and  hitches  for  handling 

machinery.     By  .Tohn   RIddell. . .  .'768 
HOISTING   AITARATUS  ; 

Large  mine  hoisting  engine  for  In- 
verness Railway  &  Coal  Co.,  Cape 

Hreton.   Canada (n)    187 

Quadruple   weight   block,   arranged   for 

quli-k  replacing  of  sheaves.  ..  (n)    *172 
Hoisting  machinery;  Widing  engines  and 

winding  appliances.  Kng.  Lit.  Sup. .   818 
Hnllls,      Ira      N.,      New      President      of 

Worcester   Polytechnic   Institute.  .  '721 
Horse    power;    Unit    to    supplant    horse 
power,  recommended  before  the  re- 
cent  convention    of   the   American 
Institute   of    Klectrical   Engineers, 

213,    (ed)    271 
Horses;     Cost     of     maintaining     horses, 

(n)   853 
HOSPITALS  : 

Plans  completed  for  Infirmary  group  of 
buildings    for    Chicago.    Municipal 

Tuberculosis  Sanitarium (n)   806 

Sewage  treatment  plant  for  the  Juli- 
etta  Insane  Hospital.  Indiana.    By 

Charles  Brossmann •902 

Hurricanes.         (See       Accidents;       Wind 

storms.) 
II.vdraulic  speed-change  gear  or  variable 
speed    power    transmission ;    Made 

by  Waterbury  Tool  Co •1141 

HYDRAULICS: 

.\n  appreciation  of  two  great  workers 

in  hydraulics.  Eng.  Lit.  Sup....  337 
Convenient  rule  for  pipe  sizes....  (n)  853 
Diagram   for   area   ot   railway   culvert 

openings.  By  T.  .T.  Wright.  Jr.. •173 
Diagrams  for  the  solution  of  the  Kut- 
ter  and  Bazin  formula  for  the 
flow  of  water.  Eng.  Lit.  Sup....  1037 
Establishing  ex-post-facto  gage  heights  ; 
Method  employed  in  an  alleged 
flood  damage  case  to  deduce  river 
heights  on  a  tributary  of  a  lake 
at  a  point  15  miles  above  the 
lake ;    St.    Joe    River.    St.    Maries. 

Idaho.     By  C.  F.  Brown ^1120 

Flow  of  liquids  through  narrow  rec- 
tangular     channels.        By      Ernst 

Jonson (let)    6S6 

Friction  in  corrugated  iron  pipe  ;  Out- 
fall sewer  of  corrugated  iron  pipe 
and  measurements  of  its  internal 
friction ;  24-in.  ingot-iron  corru- 
gated pipe '774 

Great   hydraulic   principle ;   or   how   to 
make   engineering   structures    hold 
water.     By  George  L.  Dillman.  .  .  .1225 
Internal       water-pressure      in      hollow 

dams   (let)   225 

.Modern  pumping  and  hydraulic  ma- 
chinery.    Eng.  Lit.  Sup 1255 

Module  for  constant-discharge  device 
for  irrigation  works,  devised  by 
A.  Shlrra  Gibb.  Irrigation  Depart- 
ment of  Punjab  (Lahore.  India).. *502 
Need  for  scientitic  river  regulation  ; 
the  opportunity  ot  the  engineering 
profession.  .  .(ed)  734,  (lets)  736.  863 
Notes    on    the    Pitot    tube.      By    John 

Airey •782.  (let)   1081 

01!  pipe  lines  in  California  ;  Pumping 
oil     long     distances.       By     B.     K. 

Stroud   ♦500 

Origin    and    theory    of   the    IMtot    tube. 

By  A.   E.  Guy *]172 

Rational  culvert  formula,  used  in  sew- 
er design  in  St.  Louis,  Mo.     By  W. 

W.   Horner 912 

Reservoir  and  canal  losses  in  irriga- 
tion ;  Evaporation  and  seepage 
losses ;  Total  losses  from  reser- 
voirs, main  ditches  and  laterals. 
Northwestern  part  of  the  United 
States :  Canal  linings  and  use  of 
pipe    to  prevent  loss  of  irrigation 

water    *G1S 

Revei'sed    dam    of    new    type ;    Upward 

water   pressure   on (let  i    127 

ini   =  note,  (ed) 


IIVIlKAn.lCS  :    K'oiillnu.'dl 

Selling  watei*  for  li-rlgallon  by  cur- 
rent meter  measur<;ment  ;  Irriga- 
tion system  of  the  California  De- 
velopment Co.,  Imperial  Valley. 
By  J.  C.  Allison 'Ot!.    (ed)      79 

Stream  gaging  stations  as  component 
parts  of  water-power  and  ulhi'r 
liydraulic  works.  liy  John  C. 
Iloyt 'X.'iJ.  (lei  I   1080 

Studies  of  coefllclent  of  friction  In  re- 
Inforced-concrele  pipe,  Umatilla 
project,  Oregon.  By  Ilerbei  t  I). 
Newell •904 

Test  ot  a  10-ft.  steel  overshot  water 
wheel.  University  ot  Wisconsin. 
By  C.   R.   Weldner 'SS 

Theory    of    stream     flow.       Eng.     Lit. 

Sup 540 

V-notch     weir     method     of     measuring 

water.     By   D.   Robert  Yarnall. .  .•248 

Water  ram  in  water-works  distribution 
s.vstems ;  Lawsuit  over  an  hy- 
draulic elevator  at  Northeast  Har- 
bor, Me.,  and  tests  ot  effect  of 
locomotive  standpipe  operation  at 
Ellsworth,  Me.;  Experiments  with 
locomotive  standpipe  and  with 
fire  engines  at  Hartford.  Conn.; 
Effect  of  steam  fire  engines 504 

Water  supply  and  drainage  systema- 
lized    and    simplified.      Eng.    Lit. 

Sup 331 

Hydrology  :    Flood  disasters   in   Ohio  and 

Indiana (cdi  681.  •693 

Hygiene.      (See    under   Sanitation.) 


PAOB 

INSIUANCK:    iConihuied) 

Washington  State  Workmen's  Comiic-n- 
salTon  Act  and  the  results  oi  ltd 
first   year   of   administration.      By 

L.  R.  W.  Allison 1005 

Workman's  compensation  act  tor  gov- 
ernment employees  In  Canal  Zone, 

(n)   S34 
Intakes.     (Si'C  Water-works  Intakes.) 


International  cement  questions  from  a 

French   viewpoint 314 

Work    ot :    Discussion    of    Engineering 
News     editorial     on.       By     Ernst 

Reltler    ( let  i     84 

International  associations;  I'ropo.sed 
union  ot  international  associa- 
tions.    By  E.  L.  Corthell 308 

International    Congress   of   Refrigeration 

I 


ICE: 

Compressed-air  apparatus  for  dislodg- 
ing anchor  ice  at  water-works  in- 
takes    (n)    852 

Methods  of  estimating  stream  flow 
when   streams  are  frozen.     By  W. 

n.  Iloyt ^725 

Mildness  of  present  winter  in  eastern 
part  of  United  States :  Hudson 
River  still  open  for  navigation  to 

Albany   (nl    188 

Stream  flow  gagings  under  anchor  ice 
conditions.       By     Chester     Wason 

Smith ^1276 

Illinois  Society  of  Engineers  and  Survey- 
ors :    Annual    convention 250 

Illinois      Water       Supply      Association ; 

Annual  meeting 660 

ILLUMINATION  : 

Light,     photometry    and     illumination. 

Eng.   Lit.   Sup 1251 

Panama-Pacific     Exposition :     Lighting 

of  buildings  and  grounds.  .  . .  (n)    1268 
Incinerators ;      Night      soil      incinerating 
furnace    at    a    contractor's    camp. 

By   Arthur   W,    Tidd ^164 

INDEXES  : 

Engineering    News    Index (ed)    271 

Stock    system    of    a    structural    shop ; 
Stock  card-record  ;  Office  and  shop 
procedure.     By   F.   Tissington.  . . .  *16o 
INDEXING  : 

Dewey  decimal  system  of  classiflcation 
extended     to     engineering.       Eng. 

Lit.   Sup (edi    537 

Filing  and  indexing  system  for  Boston 
Harbor      developing      work.        By 

Frank   H.   Jones 1333 

India  ;   Government  and  puolic  works  of 

Delhi.     By  Tom   Saikield 1095 

Indiana :    Abstract   of   new   public-utility 

laws    706 

Indiana     Engineering     Society ;     Annual 

meeting 280 

INDIANAPOLIS,   IND.  : 

Damage  to  structures  in  the  India- 
napolis    flood.       By     DeWitt     V. 

Moore    ^870 

Flood  effects  at  the  works  of  the  In- 
dianapolis Water  Co.     By  Charles 

II.  Hurd 741 

Flood    of    Mar.     23.       By    DeWitt    V. 

Moore    803 

Industrial     conditions;     Study     of    Iowa 
population  as  related  to  industrial 

conditions.      Eng.    Lit.    Sup 813 

INDUSTRIAL   ORGANIZATIONS  : 

Cooperative    buying    for    public-service 

employees     (ed)    1073 

Investigation     of     the     efficiency     of 

trusts    (n)   781 

The  new  competition.     Eng.  Lit.  Sup..    817 
Insects  ;   Worm  which  eats  steel  :   Cousin 
to.   in   the  form   of  an  insect   that 

destroys   cast-iron  pipe i  ed )      79 

INSPECTION  : 

Joint  railway  organization  for  the  in- 
spection of  structural  steel  and 
steel    rails.       By    P.     E.    Stevens. 

(let)    1190 
Shop  and  mill  inspection  of  structural 

steel.  By  Albert  W.  Buel...(let)   1017 
INSURANCE ; 

State  insurance  fund  for  state  build- 
ings in  New  Jersey (n)   1207 

=  editorial,  (let)   =  letter,  *  =  illustrated  article. 


to  be  held  at  Chicago,  111 (n)   595 

nternatlonal  congresses;  Work  of;  Dis- 
cussion ot  Engineering  News  edi- 
torial on.     By  Ernst  Reltler.  (let)      84 

International  Engineering  Congress  to  he 
held  at  San  Francisco,  .September, 
1915    (n)    593 

International   Railway  Fuel  Association; 

Annual    meeting (n)    1148 

Internati<>nal  Waterways  Commission ; 
Limiting  the  use  ot  the  Chicago 
iJrainage  Canal (ed)    125,   129 

COMMERCE     COMMIS- 

Block  signaling  and  train  control;  An- 
nual progress  report 387 

Engineers  wanted  for  the  work  of  raii- 


y  valuation  under  the  Railway 
Valuation  bill  passed  by  Congress, 

(ed)    1289 
Glaring   example  of  tendency   to  over- 
load  public   otBclals (ed)    223 

Hydro-electric  companies  transmitting 
current  across  state  boundaries  to 
be  made  subject  to  the   Interstate 

Commerce  law (ns)  595,  698 

Railway  Valuation  Act  enacted  by 
Congress ;  Huge  piece  of  engineer- 
ing work.  .  .  .  (ed)   476,  482,   (lets) 

585,  688 

Railway-Valuation  Board ♦1019, 

(erratum)    1140 

INVENTORS  AND  INVENTIONS: 

Cameron    septic   tank   patent    dead   or 

alive?    (let  I    27.") 

Engineers'  handbook  on  patents.     Eng. 

Lit.   Sup 542 

Ethical  relation  between  the  drafts- 
man and  the  mechanical  engineer. 
By   F.   K.   Hutton 71 

Forum  for  electrical  inventions  pro- 
posed     (n)    459 

Proposed    amendments    of    the    patent 

laws    (ed)   175 

Some   radical    reforms    in    the    conduct 

of   patent   litigation.  ,  .9.-)S.    (let)    1241 

United  States  patents  expire  with  for- 
eign patents ;  Decision  ot  U.  S. 
Supreme    Court (n)    188 

(See  also  Patent  law.) 
Investigations ;    Concerning    government 

by   investigation (ed)   318 

Investments  ;  Street  railways  ;  Profitable 
limit  of  a  five-cent  street-railway 
fare ;  Report  of  Committee  on 
Rates  and  Fares,  American  Elec- 
tric     Railway      Association.        By 

Henry  G.  Bradlee 214 

Iowa ;  Study  of  Io\va  population  as  re- 
lated     to      industrial      conditions. 

Eng.  Lit.   Sup 813 

Iowa  Engineering  Society ;  Bill  to  license 

engineers   in    Iowa   urged.  ...  (let)    635 
Iowa  State  Drainage  Association  ;  Stand- 
ard specification  for  drain  tile...   484 

IRON  AND  STEEL: 

Coatings.     (See  Paints  and  painting.) 
Corrosion  : 

Air  as  a  stimulator  of  corrosion  in 
refrigerating  systems.  By  M.  B. 
Smith    •1002 

Corrosion  of  a  long  steel  pipe  line. 
Port  Elizabeth.   South   Africa,  (n)   651 

Corrosion  of  spikes  in  ties  treated 
with    zinc-chloride 270 

Design  of  hot  water  supply  systems 
to  minimize  corrosion.  Bv  F.  N. 
Speller    •294.    (edt    317 

Effect  of  artesian  water  upon  gal- 
vanized pipe.     By  D.  H.  Stacks.  .  .    662 

Influence  of  dissolved  oxygen  on  the 
corrosion  of  metals  immersed  In 
water    (ed)   317 

Practically  non-corrosive  iron  alloy 
under  the  trade  name  "duriron"..   563 

Protective  coatings  for  railway 
bridge  floors.     By  A.  W.  Carpenter     60 

Test  of  red-lead  priming  paints.     By 

Cloyd  M.  Chapman •948 

Hadfieid  top-heating  method  of  elim- 
inating pipe  in  ingots ^70 

Outline  nl  the  metallurgv  of  iron  and 

steel.     Eng.  Lit.  Sup 334 

Strength    and    ductility    of    iron,   steel 

and  bronzes  at  high  temperatures. ^372 

inset  sheet. 
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IRON  AND  STEEL:    (Continued) 

Welding :  ^  ^  ■ 

Oivacetylene  catting  torches  used  in 
cutting  up  old  locomotive  boilers. 

inl    1331 
Oxyacetylene    welding    and    cutting 

operations   .•106- 

Worm  which  eats  steel ;  Cousin  to.  In 
the    form    o(    an    insect    that    de-     _ 

strovs  cast-iron  pipe (ed)      <9 

(See   also   Steel. J 
lEEIGATIOX  : 

Acres  irrigated  or  drained  b.v  centri- 
fugal pumps  ;  Tables  of  theoretical     _ 

capacities    . . .  1  o  1 1 

Boise  Project,  Idaho :  Arrowruck  dam. 
U.  S.  Keclamation  Service;  Design 

and  specilicalions  for •118 

California  :  Surplus  waters  .if  the  Los 
Angeles  aqueduct :  Kival  plans  for 
selling  surplus  reviewed:  xue  Mul- 
bolland   plan ;    The   Graham    plan. 

By  Burt  A.  Helnly '506.       _ 

(erratum)    .'5<i4.    (edp    ".Ui 
Conferences    on    the    maintenance   and 

operation  of  irrigation   work >>a 

CoSperatlon  in  Irrigation  development; 
I'nited     States    Reclamation    Ser- 

Tko  and  state  authorities (n)    i48 

Cost  of  irrigation  works  per  acre  sup- 
plied   with    water;    Lnited    States 

Reclamation  Service •  •  •  •  lOOB 

Elements  of  western  water  law.     Eng. 

Lit.    Sup , •    olZ 

Experhnce  with  wood-stave  pipe  used 
for  Irrigation  purposes  on  the 
Sunnyslde  Unit.  Yakima  lYoJcct, 
r.    S.   Keclamation   Service.  .•i44. 

(let)    •d.50 
Federal    report    on    Carey    Act    Irriga- 
tion Projects   li-1 

Imperial  Valley.  Calif.:  Selling  water 
for  Irrigation  b.v  current  uiet.-r 
measun-ment  :  Irrigation  system 
of  the  California  Development  Co.     _ 

By  J.  C.  Allison 'i><':   i '-d  i      i9 

Module  for  constant  discharge  il.vloe 
for  Irrigation  works,  devised  by 
A.  Shirra  (Jlbb.  Irrigation  De- 
partment  of    Punjab    i  Lahore.    lu-^_ 

Oregon    State    irrigation   Congress 313 

Reclamation    of    ancient    Babylonia    by 

Irrigation.      By    Kdgar  .1     Bunks.  .  MCS 

Reservoir  and  canal  losses  In  Irrlga 
Hon  :  Kvaporatlon  and  sevpug.- 
loss<-8 ;  Total  losses  from  reser- 
voirs, main  ditches  and  laterals 
northwestern  part  of  the  Tnlted 
States :  Canal  linings  and  use  of 
pipe  to  prevent  loss  of  Irrigation 
water     •  •  ■    "1° 

Returns    from    farm    animals    on    Irrl-         • 
gated  lands    'nl    J2'n 

Rio  "Jrande    project:    Elephant    Butte 

dam;      Construction      features     '•',,.,. 
T'.  S.   Reclamation  Service •1-0 

Sun  Ulver  Project.  Mont.;  Contract 
for  electrical  energy  for  use  in 
constructing  the  Sun  River  Irri- 
gation Project ;  Pnlted  SMtes  Re- 
clamation   S.Tvlce .(ni    j9o 

Tmckee Carson  Project :  United  States 
Reclamation  Service :  Make  a  cut- 
off Willi  by  grouting  llssured  rock. 
Lahonun  dam.     By  D.  W.  Cole..«0-17 

Twin  FallsOakley  Irrigation  Project. 
Idaho;  Cnusually  high  earth  dam. 
J4.'i  ft.  high:  .Rotable  constHK- 
tlon  feature,  motor  driven  l>elt 
conveyors  to  transport  the  larger 
part  of  the  earth  (ill :  Outlet  lower 
and  gates.     By  A.  M.  K..r«mo.  .  .  . 'oie 

I'matllla  Project;  Studies  of  coeffl- 
clent  of  friction  In  rclnforced- 
ronrrete    pipe.       By     Herbert     D. 

Newell  •,.;•;••■••;■•  „°^ 

What    la    the    matter    with    Irrigation, 

( ed (    1 237 

Yakima     Indian  Irntnage 

firolert  •   <>'  ■     'or   Ir- 

rTgin-.n       !■  Martin.  •343 

Yakima  I'l-".  "  ;•'""" 
K„,  I  Kiirth  dnm 
(}.',  1400  ft.  long. 
l,„l;  .  d  States  Re- 
rinr  across  the 
Kai  h  •!•<  |:i'..r;  Relnforced-c«n- 
rrete  conduit ;  Intake  lower.  By 
K.  II.  Baldwin '880 


Jirks;  old   ohjert    lesMin  on   track   Jacks 

recalled    <'".•'»    "24 

Jettlw;     Korenhore    protection    by    rvla 

force<l  concrete    Kroln>.    Knitland.  .  •OOH 

Jooen,   II.  M.:  Biographical  »k.|ch  of. •1019 


Kaniia*   *'l'-      *'         ' '  "" 

iMIl     ■ 

pr- 
Kemp.      J' 

•kel.  ,.    ...  1 -     • 

Konla.      (H4f-  HUuti' ■   llU'b"' 


l'i;« 
I 
.  •  1  (to 


ENGINEERING  NEWS-INDEX 


L  PAGE 

LABOR : 

Arbitration  between   the   railways  and 

the  locomotive  firemen leu)    *-'' 

City  dav   labor ;  ^  ,    a 

Creosoted  wood  block  pavement  laid 
in  Minneapolis.  Minn.     Cost  data.      ^_ 

By  Ellis  K.  Dutton -  •■  •  •  •  •      - ' 

Street  cleaning  costs  at  Spokane. 
Wash.,  m  I'.il::;  Lnil-cost  systenj 
installed  in  the  Department  o£ 
Public   Works.     By   S.   A.   Leving-  ^^^ 

Street    cleaning  '  efficiency    standards 
for    Chicago;    detailed    analytical 
stuilv  by  the  Elhciency  Division  ot 
the  ■local    Civil    »""<-«  „';"H'?r.402 
sion •  •  •  •  (^d)  ,li\    *"'' 

Company  stores  contemplated  by  inter- 

borough  Rapid  Transit  Co ml    oS)4 

Control  of  railway  operation  by  organ- 
ized labor   -f-ed)    1012 

Cooperative  buying  of  foou  supplies  to 
be  undertaken  by  the  New  York 
Railways  Co.  and  the  luterbor- 
ough  Rapid  Transit  Co.  .  (n)    ;J09-^p.., 

Efflciencv  studies  of  the  Chicago  Civil 
Service  Commission  of  street  clean- 
Ing  and  garbage  collection.  .  .led)    liS 
Handling    men :    Reminiscences    of    an 

electric   railway    engineer.      By    s>.     __ 

W.   Huff    ■ :•.;■■•.     ■" 

Legislation  to  avoid  railway  strikes , 
Itailway  Business  Association  urg- 
ing the  Congress  to  undertake  the 
enactment  ot  a  law  for  the  better  _ 
avoidance  of  railway  strikes,  (ed)  i.i.i 
Minimum  wage  of  women  employees 
established   by   New   Jersey   Public 

Service    Corporation (n)      44 

New  York  State  Eactoiy  Investigating 
Commission :    Preliminary    report. 

Eng.   Lit.  Sup ■ ,■■••,•    ** ' 

Pension    system    of    the    Pennsylvania 

R     R      (n)    118,5 

Proflt-'sharlng  plan  of  Balllnger  &  Per- 

rot.  New  York  aty (n)   439 

Psychology     and     Industrial     eCBciency. 

Eng.  "Lit.   Sup ■  •    »'■- 

SclentllTc    management:    How    thej;    do 

It  In  England v,  • '"'    ^°'-' 

Strike  of  employees  on  the  Panama 
Railroad  Steamship  Line  met  b.v 
ordering  ships  manned  by  enlisted 
men  from  I  nltod  States  war  ves- 

sels    •■(f<l>    221 

Syndicalism,     Industrialism,     unionism 

and  socialism.      Kng.  Lit.  -Sup lL"o4 

Trade  unlim  of  civil  engineers ;  More 
discussion  of  the  status  ot  the  en- 

gineerlng    profession (ed)    Z2J 

Washington  State  Workmen's  Compen- 
sation Act  and  the  results  of  its 
first    vear    ot   administration.      By 

L.  R."  W.   Allison 1005 

Women   and    girl   roa<l    laborers   in  the 

Philippine  Islan.ls (n)  1070 

Workman  s  compensation  act  tor  gov- 
ernment employees  in  Canal  Zone, 

(n)   534 
LABORATORIES: 

Elementary  handbook  for  use  In  me- 
chanical laboratories  and  by  test- 
ing    engineers.      (German     text). 

Eng.  Lit.  Sup •    81-» 

Growth     of     a     commercial      research 

laboratory ;    General    Electric    Co., 

70.5,  (erratum)    799 
List  of  testing  laboratories  to  be  com- 
piled by  the  new  Austrian  govern- 

ment   ^^^   ^•^~ 

Locomotive  testing  plant,  University 
of      Illinois.        By      Edward      C. 

Schmidt     '060 

Mechanical       I'nglneering       laboratory 

nmiiiinl.     Eng.   Lit.  Sup 139 

Photometric      inlwirntory      on      wheels, 

Philiiileli.hla.    Penn (n)    1197 

Station  for   the   United   States   Bureau 

of   Minis.   Pittsburgh.   Pi-nn...(n»    593 
Underwriters'     Laboratory     Inc.,     Chi- 
cago,  secures   additional    land   for 

extensions     (n)    628 

Lafayette.  Ind.  ;  Wahash  River  Hood. 
March  21-Aprll  2,  1913.     By  U.  L. 

Snckett     '830 

Lake      Chaugoggomauchaugchaubunagun- 

gamaiig   (lets)  37,  321 

Lake  Erie;  Sewage  pollution  of  Lake 
Erie  with  relation  to  city  water- 
supplies    (n)    896 

LAKE   MICHIGAN: 

Chicago  Sanitary  District  ordered  to 
reduce  animlnt  of  water  being  .di- 
verted from  Lake  Michigan  by 
Drainage  Canal    (n)    098 

Diversion  of  water  from  Lake  Mich- 
igan     'n)    59.5 

Preventing  pollution  of;  Snnltnry  dis- 
trict  for   Northern    Indlann.tn)    11 57 

Sewage    pollution    from    the    Cnlumet 

District    474 

LAMP  PiiSTS 

Oxyacetylene  welding  and  cutting  oper- 
ations: Darton,  Ohio,  U I ood  wreck- 
age     •10(12 

(Hee   alxo    Street    lighting.  I 
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LAND    RECLAMATION: 

Feasibility  of  constructing  a  reservoir 
in    Pvmatuning    swamp.    Cranford 

County.  Penn.     Eng.  Lit.  Sup 823 

Land   reclamation   by  drainage ;    Paper 

before  National  Drainage  Congress  875 
Reclamation  of  swamp  lands  in  North 

Carolina.     By  Joseph  Hyde  Pratt.  1108 
(See  also  Drainage;  Irrigation.) 
Landscape     architecture;     Modern     park 

.   cemeteries.     Eng.  Lit.  Sup 341 

LANDSLIDES : 

Grouting  process  for  preventing  slides 
on  the  Panama  Canal.     By  George 

S.  Kice    .■•■  •  ■• *1181 

(See  also  Accidents.    Landslides.) 
Lath;   Metal  lath   with   integral   furring 

strips;    "Kno-Fur" •161, 

(erratum)    324 

LAW: 
Abstract    ot    new    siuio    public-utility  _ 

laws  in  Indiana  and  Missouri....    (06 
Act  to  abate  smoke  at  Albany.   N.   Y., 
passed     by     Legislature     of     1913, 

tn)    1306 
Bill  giving  the  Minnesota  State  Board 
of    Health    supervision    of    water 
supplies      and      sewage      disposal 

withdrawn    (n)    880 

Bill    to   provide    for   state   water    con- 
servation    and     state    control     of 
dams  in  Pennsylvania..  .676,    (ed)   6i9 
Boiler     inspection     standards    and     regula- 
tions   to    be    uniform    throughout 
the  Canadian  provinces  after  July 

1    (n)    667 

Elements  of  western  water  law.     Eng. 

Lit.   Sup 813 

Enlarged   powers    granted    to    the   mu- 
nicipalities of  New  Jersey...  (n)    1201 
Federal    report   on    Carey    Act    Irriga- 
tion   Projects lo21 

Fire  prevention ;  Reports  of  Committee 
on  Fire-Protection  Equipment ; 
Annual     meeting.     National     Fire 

Protection    Association 1091 

Grade-crossing  abolition  in  New  Jersey 
solely     at     expense     ot     railways, 

(n)    1010 
Hydro-electric    companies   transmitting 
current    across    state     boundaries 
are  made  subject  to  the  Interstate 

Commerce  iaw (n)    595 

Idaho  public-utilities  law (n)    1184 

Interference  between  oil  and  gas  wells 
and  coal  mines ;  Suggestions  for 
laws  and  regulations  ;  to  make  the 
business  of  mining  more  sate  and 
to  prevent  mineral  waste.     By  O. 

P.   Hood  and  A.  S.  lleggem 452 

Legislation    on    automobiles   and    other 

motor  vehicles  In  New  Jersey. ..  .1143 
Legislation  to  avoid  railway  strikes; 
Railway  Business  Association  urg- 
ing Congress  to  undertake  the 
enactment  ot  a  law  for  the  better 
avoidance  ot  railway  strikes,  (ed)  733 
Legislation  to  restrict  the  practice  of 
engineering.       By     Ernest    McCul- 

lough (let)   636 

Licensing  engineers.    (See  Engineers.) 
Los  Angeles,  Calif.,  street  traffic  regu- 

latlon.      Bv  Charles  K.  Mohler.  .  .    89.) 

Maine  public  utility  law (n)   912 

Massachusetts  laws  jiertalnlng  to  the 
manufacture,  distribution  and  sale 
of   gas   and    electricity    to    be    re- 

vised    (n)   355 

Proposed  water-supply  and  sewage  dis- 
posal    legislation     In     Minnesota. 

(ed)   633 
Public  utilities  commission  for  the  Dis- 
trict of  Columbia  provided  by  an 

act  of  Congress (n)    533 

Railway  Valuation  Act  enacted  by 
Congress ;  Huge  piece  of  engineer- 
ing work (ed)   476,  482.   (lets) 

Repeal  of  the  Tarsney  Law,  authoriz- 
ing the  designing  ot  U.  S.  Govern- 
ment buildings  by  Independent 
architects (n)      50 

Road    funds    from    motor    vehicles    In 

Massachusetts    (n)    111 

Rules  against  smoking  on  street  cars. 

(ed)   582 

Sanitary     legislation     In     Indiana     In 

191'a    (n)    112.1 

Slate  Department  of  Efficiency  and 
Economy  and  State  Board  of  Esti- 
mate bills  signed.  New  York 
State    (n)    880 

State  highway  law  enacted  In  West 
Virginia  cniiiblnes  the  offices  of 
state  hlghwnv  engineer  and  pro- 
fessor of  lilgluvav  engineering  In 
the  Stale   University (n)    671 

Washington  State  Workmen's  Compen- 
sation Act  and  the  results  of  Its 
llrst  year  of  administration.  By 
L.  R.   W.  Allison 1005 

West  Virginia  publli- utility  law..(n)    1171 

Workman's  coinpensiitlon  net  for  gov- 
ernment employees  In  Canal  Zone, 

(n)    5.'»4 
Lawrence.   Mass.,  clly   survey.      Eng.   Lit. 

Sup 816 
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I.UGAI,   HKl'ISUiNS: 

Canii'n.ii  Soptii-  'I'liiik  Co.  vs.  City  ot 
Kiinxvillc.  'I'l'iiu.  I'ateut  exulicd 
Novniili.T.    i'.ll)!),  decision  of   u.   S. 

Siipniiio   Court (n)    188 

Cami'ioii    septic    tank    patent   dead    or 

alive?     (let)    275 

Capllall/.iilioii  of  fninolilses  penultli'il 
hv    .Maryluud   I'ubllc    Service  Coin- 

ml».slon    in)    077 

ChleiiKo.    111.:  „        , 

.\piical  from  Chicago  Drainage  Caniil 
(k'llslon  denying  application  to 
the  Sanitary  District  for  perniia 
sloii  to  Increase  araoiuil  oi  wiili'r 
diverted  from  Lake  MIelilKan  .  i  o  )  JHl 
Far  rcaeliiUK  decision  respeellrii;  the 
use     of     the     Chicago     DralnaKe 

Canal U'd)   1^5.  rj9 

Concrete  dam  construction ;  Decision 
of  United  States  District  Court, 
Southern  District  of  New  York. 
In  I  hi'  case  ot  the  Amlnirsen  Uy- 
ilniulle  Construction  Co..  com- 
plainant,   against    the     Hydraulic 

Properties  Co..  defendant 1201 

Contracts  antedating  Ihe  eslabllsh- 
ment  of  public-utility  regulation 
cannot  stand  in  the  face  of  the 
present  powers  of  a  commission 
under  the  constitution  and  the 
public  utilities  act.  California,  (n)  1166 
Conviction     of     well-known     men     for 

fraudulent   mine   promotion.  .  (ed)   581 
"Fair  rate  of   return"   for  public  util- 
ities as  affected  by  "unearned  In- 
crement"     (ed)    858 

Lawsuit  over  the  effect  of  an  hy- 
draulic elevator  at  Northeast 
Harbor.  Me.,  on  water  ram  in  dis- 
tribution   mains 504 

Ordinance  for  the  removal  of  poles  and 
wires  from  residence  streets  of 
Madison.  Wis.   held  void   by   State 

Railroad   I'ommlssion (n)   613 

Property  owners  on  public  highway 
not  compelled  to  pay  for  unsatis- 
factory   pavement (n)    913 

Uelatlve  age  of  line  on  drawings. .  (n)   577 
Some   radical    reforms   in   the   conduct 

of    patent    litigation.  .9."iS.     ilet)    1241 
Supreme   Court    ruling    on    government 
ownership   of  the  water  power  of 

navigable  streams (ed)   1336 

United  States  Supreme  Court  on  prin- 

eiples  of  railway  valuation. .  (ed)   1338 
Technfcallv    trained    judges    to    decide 
patent      cases.        By      C.      A.      P- 

Turner    (let)    1241 

Wright  Brothers'  patents  on  flying  ma- 
chines sustained    (n)      534 

Wright    aeroplane    patents    upheld    by 

Vrench  Court  of  Appaels (n)    394 

LEVEE    CONSTRUCTION; 

Careful  tamping  an  important  factor 
in     levee     building.       By     A.     M. 

Shaw   (let)    1339 

Flood  control ;  Sources  of  floods ;  Re- 
forestation ;  Reservoirs ;  Levees. 
By  C.  McD.  Townsend. .  (ed)   791, 

800,    (ed)   915 
Mississippi  River : 

Levee  work  held  up  by  high  water,  (n)  4Sb 
Mississippi    River   Levee   Association 

organized    (n)   645 

Sheet-pile  cut-off  for  the  protection  of 
levee     foundations.       By     C.     O. 

Sherrlll    '247 

Steel  sheet  piling  for  use  in  emergency 
protection     of     Mississippi     River 

levees    ( n )   880 

Wanted  :  Machinery  for  levee  building. 

(ed)    1185,    (lets)    1339 
(See   also   under   Rivers.) 
LEVELS   AND   LEVELING: 

Accurate    method    of    leveling    with    a 

wye  level   (n)    1331 

Precise  level  net  of  the  United  States. 

By  William  Bowie 775 

Libraries :  Chicago  Municipal  Reference 
Library  to  be  a  branch  of  the  Pub- 
lic Library (n)    1038 

Licensing  engineers.      (See  Engineers.) 
LIGHTHOUSES  : 

Marine  lighting  equipment  of  the  Pan- 
ama Canal   *1057 

Portland.      Ore. ;      Very      high      ocean     _ 

waves    ( n )      1 0 

Reinforced-eoncrete  beacon  tower, 
Alexandria,  Egypt ;  Caisson  found- 
ation built  ashore •730 

Lightning  arresters :  Report  of  Com- 
mittee on  Electrical  Apparatus, 
National  Electric  Light  Associa- 
tion ;  Annual  convention 1243 

Lightning;  Protection  of  buildings  :  Elec- 
tric characteristics  of  lightning ; 
Satisfactory  and  unsatisfactory 
arrangement     of     lightning     rods. 

Bv  Ernst  .T.  Berg *240 

Locomobiles  :  First  .\merican  locomobile  : 
Compound    engine    mounted    upon 

its   own    boiler 1269 

Locomotive  boilers.      (See  Boilers.) 
LOCOMOTIVE   HEADLIGHTS  : 

Block  signaling  and  train  control ;  An- 
nual progress  report 387 

(n)   =  note,  (ed) 


LOCOMOTIVE  1II:AI)LK;II  IS  :  iC.iiiiinued) 
Reimrt  of  Committee  on  Minimum  Re- 
i|ulriMuiMilM  for  IleadllcbtH;  An- 
nual mii'llng  of  American  Rail- 
way Master  Mechanics  Associa- 
tion      129.') 

Report  on  loconiolivc  headlights  by  the 
Wisconsin  Railroad  llommlsslon  ; 
Results  of  the  studies  made  of  the 
various   lights    7 

LOCOMOTIVES: 

Air-brake  failure;  Fatal  rear  collision 
on  New  York,  New  Haven  & 
Hartford  R.  R.  at  Stamford,  C.inii., 
,Iune   12 (eds)    12:i2.    1337 

liurnlng    low-grade    fuels    on     locoino- 

tivcs.      By   Samuel    li.    Flagg.  .  .  .  •1234 

Cab  signals ;  Bi-ltlsh  opinion  on  rail- 
way automatic  stops.  By  H.  Ray- 
nar  Wilson    ^103 

Diagram  for  wheel  and  truck  clear- 
ances of  cars.     By  Willis  Uoothe.^578 

Electric ; 

Direct-current  2400-volt  locomotive  ; 

Butte,  Anaconda  &  Pacllic  Ry...«1305 
Electric   tractor   for   hauling   freight 
cars     In     city     streets,     Pennsyl- 
vania R.  R •348 

Mine  locomotive  with  cast-steel  open 
bar  frame ;  Baldwin  Locomotive 
Works  and   Westinghouse   Electric 

&  Mfg.  Co •029 

New  design  of  electric  locomotive  for 
the  New  York  tei-minal  zone  of  the 
New  York  Central  &  Hudson  River 
R.  U •OOO 

Four-cylinder  compound  locomotives 
used  by  the  Northern  Ry.  of 
France (n)  1052 

Industrial  locomotive  driven  by  a  crude 
oil  engine:  Design  of  C.  W.  Hunt 
and  C.  C.  Kiug ;  Three-cylinder 
crude-oil  engine  mounted  on  trucks   •64 

Locomotive  terminal  facilities ;  Coal- 
ing and  coal  storage (n)    1311 

Mallet  shifting  locomotive  with  four 
sandboxes  mounted  at  the  sides 
of  the  boiler ;  Lake  Terminal 
R.  R '239 

Paper  on  three-cylinder  locomotives  at 
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son     '193 

Electric    traction    to    replace    steam 

on  suburban  roads (n)    467 

Europe :  Steel  ties  on  foreign  rail- 
ways     •1307 

Financial    aspect    of   railway    terminal 

electrification    (ed)    475 

Gilmore  &  Pittsburgh  R.  R. :  Estimate 
of  cost  form  for  railroad  con- 
struction.    By  C.  O.  Diffenderfer.1325 


RAILWAYS:    (Continued) 
(irand   Trunk    Uy. : 

Admirable  opportunity  to  experi- 
ment In  state  railway  owneiMljIp  : 
Offer  to  give  away   New   England 

extension led)    791 

Device     for     locking     piiHHenger     car 

bodies  to  trucks •  1 S7 

New  England  HchiMne  for  stale  super- 
vision  of  railway  operation.  .  I  ed)    370 
Proposed  extension  of  In  New   Eng- 
land ;    Di^Hcrlptlon   of   grades    and 

alignment    •212 

Reason  why  construction  work  was 
suspended :  Lake  Cbaugoggomau- 
chaugchaubunagungamaug. . .  (lets) 

37,  321 
Great  Northern  Ry. : 

Relnforced-concrete  ore  dock ;  Su- 
perior,  Wis •!! 

Reminiscences  of  a  pioneer  engineer.  •074 
Hudson  &  Manhattan   R.  R.  ;   I'ainting 
steel       passenger      coaches       witn 

baking   enamels (n)   310 

Hudson    Bay   Ry.  : 

Perils  of  navigation  on  the  Hudson 

Bay   Route (ed)    ^222 

Southern   terminal   at  Lc  Pas...(n)    561 
Illinois  Central   R.   R. ;   Increasing  the 

service  of  freight  cars.  .317,   (ed)   310 
Industrial : 

Locomotive    driven    by    a    crude    oil 

engine    ^64 

Mine  locomotive  with  cast-steel  open 

bar  frame •629 

Interstate  Commerce  Commission ; 
Glaring    example    of    tendency    to 

overload  public  officials (ed)   223 

Italian  State  Rys. ;  Cars  for  disinfect- 
ing clothing  and  baggage  of  pas- 
sengers     (n)    106 

.Toint  railway  organization  for  the  in- 
spection of  structural  steel  and 
steel    rails.      By    P.    E.    Stevens, 

(let)   1190 
Lake  Superior  &   Ishpeming  Ry. : 
Building    a    large    railway    embank- 
ment,  Marquette,   Mich •299 

Relnforced-concrete  ore  docks ;  Mar- 
quette. Mich '8 

Missouri  Pacific  Ry. ;  Drawbridges  over 
rivers    having    limited   navigation. 

By  C.  E.  Smith 151,   (ed)    175 

Mono-rail ;  Tunis  Mono-Rail  Ry.  to  be 

built  as  trolley  line (n)    1246 

New  England  : 

New  ICngland  scheme  for  state  super- 
vision of  railway  operation. .  (ed)   376 
Proposed    Grand    Trunk    Ry.    exten- 
sions  in    New   England ^212 

New     York     City;     Municipal     freight 

terminal   railway  underway.  .  (ui    109.S 
New  York  Central  &  Hudson  R.  R.  : 
Cooperative      forest      demonstration 

and  experiment  farm (n)   977 

New    design    of    electric    locomotive 

for  the  New  Y'ork  terminal  zone.. '900 
New    Grand    Central    terminal    sta- 
tion :  An  underground  double-deck 

terminal.  New  York  City" ^883 

Results   of  electric  traction   at   New 

York   City 951 

New  York,  New  Haven  &  Hartford 
R.   R: 

Financiering  operations (ed)   96S 

Harlem    River    freight    terminal    in 

the    northern    part    of    New    Y'ork 

City ;   First  large  freight  yard   to 

he  operated  by  electricity. ..  (ed)    1235 

Indictment     of     officers ;     Westport 

wreck.  Oct.  3,  1912..  (n)  89,    (ed)    125 
New  England  scheme  for  state  super- 
vision of  railway  operation.  .  (^ed)   376 
Proposed    Grand    Trunk    Ry.    exten- 

Trunk  Ry.  in  New  England *212 

Railway  advertising  literature ; 
Trains    practically    indestructible. 

(ed)   581 
Through   train   service  between   New 

Y'ork  City  and  the  east (n)    1283 

Two  new  trains  to  run  as  the  Mer- 
chants' Limited  between  New  York 

and    Boston (n)    485 

Two  railwav   automatic  stops   to   be 

tried  out (n)   698 

New  York,  Westchester  &  Boston  Ry. : 
Historical  notes ;  Collection  of 
station  designs:  Electrical  feat- 
ures, catenary  structures,  power 
supplv.     rolling     stock,     signaling 

Bvsteiii •1153,    '1208 

Norfolk  &  Western  Ry. : 

Electric  traction   to  supplant  steam 

on  mountain  section (n)   986 

Electric-traction   plans 1243 

Railway  valuation  committee  organ- 
ized    (n)   ns.-i 

Panama  R.  R. :  Strike  of  employees  on 
the  Panama  Railroad  Steamship 
I^ine  met  by  ordering  ships  manned 
bv     enlisted      men     from      United 

States  war  vessels (ed)   221 

Pennsvlvania    R.    R.  : 

Electric  traction  to  replace  steam 
between    Philadelphia    and    Paoli. 

Penn ( n )     656 

Electric  tractor  for  hauling  freight 
cars  in  city  streets.  Pennsyl- 
vania R.  R *348 
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RAILWAYS  :  Pennsylvania  K.  R. :    (Con- 
tin  aed> 
Information     to    passengers     as     to 
cause  of  deiavs  to  be  ireely  givt>ii. 

tn)   533 
Pension    sj-stem    after    13    years    of 

operation    (n)   1163 

Plans  for  a  freight  terminal  at  Bal- 
timore     (n)    1201 

Tabulati><l  flood  damage  to  Pennsyl- 
vania   Lines (n)    1028 

Railroads  :  Itates  and  regulation.    Eng. 

Lit.  Sup 332 

Railway  terminals  in  large  cities  and 
tlie  latest  Chicago  Terminal  pro- 
ject     (ed»   427 

Railn-ay  Valuation  Act  enacted  by 
Congress  ;  Huge  piece  of  engineer- 
ing work (ed)   476, 

(lets)   482.  585,  658 
Railway  Valuation   Bill  passed   L'nited 

Slates    Senate (n)    4.39 

Railway  Valuation  lioard  of  the  Inter- 
state   Commerce     Commission.... 

•1019.   (erratum)    1140 
Safety  on  railroads.     By  J.  W.  Coon.  .   45S 
St.     f.mil'!     Sfiti'hKr^rcrn     Ry.  :     I'ive- 
I.   ..     /     ,  .1  .    I    ,.      .     Economical 
priced     land; 
V    trucks. .  .  . •004 
Sou-  'n  resistance 

'••  TicTeas- 
ijition 
lUons 
.lins.    410 

Spn.  .-, ,,11  rail- 

1 211 

Stat'  Acimirabl><  opportun- 

ut  In  slate  railway 

.     ..and  Trunk  Ry.  offer 

of  Nlvv   i:ii^land  extension.  ..  (ed)    791 
Switzerland  : 

Lo.^tschberg   Ry.   completed  Feb.   28, 

(n)   0:i4 
Lo<"t»chberg         Railway ;         Notable 

masonry  viaducts •935 

Toledo  &  (Al.i  Central   Ry. : 

Motor-operated    section  cars 1064 

Railway  damage  and  railway  recon- 
struction in  the  Ohio  flood  dis- 
tricts     •867 

Tonls  Mono-Rail  Ry. :  Rebuilt  as  regular 

standard  gage  trolley  line.  ...  in  i   1240 
Cltimnte    power    to    regulate    railway 

rates    ., ("d)    1290 

United  Stat>^  Supreme  Court  on  prin- 
ciples of  railway  valuation. .  (ed)    1.338 
RAINFALL : 

Allowance  for  evaporation  from  reser- 
voir .lurfaci'S  :    Formulas   for.      By 

II    M.  Chltt.nden 108 

Flood  from  underground  waters  at 
Bellevue.    Ohio.      By    \V.    J.    Sher 

man    (let)    920 

Heavy  rainfall  at  Rlohmond,  Ind..  dur- 
ing   thp    recent    flood    period.      By 

Clm-.     M    Bilrdick (let)    861 

Incr' '    "   ■■       '   «prlngs  Just   Iwfore 

r  Itiver (lets)    8:!.  321 

L*««  Minltles    of    the    re- 

(let)    862 

Ohio    I.....     ...,,■>:    Flood    of    March- 

.\l.rll.  liil.;.  on  the  Ohio  Ulver 
and    Its    tributaries.      By    John    C. 

Iloyt •7.')1.    (erratum)    864 

rittshurgb.  I'enn.  :  Fourth  greatest 
drxMl    In    48    years.    .Tan.    9.       By 

Kinneth  C    Grant •2.10 

Rate  of  rainfall  for  Htorm-sf>w*'r  cnl- 
rulnllons:      Experience     of     Paw 

tuikPt.    R.    I (edi    861 

Rate*  of  rainfall  for  storm  sewer  cal- 
r„lntl'.n.,     Iloldfn,    Mass.      By    J. 

,\    '  ...i.,n,.„      704 

Rati'  formula,      used     In 

St.  Ia>uIs,  Mo.    By 

^  012 

Sno«        :     predicting    stream 

n.,v>i.  Wdk  of  the  r.  8. 
Wf-ather  Bureau  In  Vtah  ;  Initru- 
in>'ni«   nnil   mxthiMls.      By   J.   Cecil 

Mir  •1110 

I!  I  III.'  '        ■    tinder  stations  for 

B73 

I:   :  1  I  ICieTated   railways, 

I:  'lines     for     paving 

MIcb.,  experience. 

(let)    B80 

li ISDICATINO     IN- 

Ar'-  .'id   of  calibrating- 

I '848 

Ai)t'  r    of 

Miini- 

.  .  .  '.WS 

Ant'  rent 

..rks. 

I  .•■•  L. 

.    •lOOT 
'■     by 
lit. •1217 


Boll. 

I 

Klff-r 

. . . •una 

r>re.lt.-  ..•880 

Impr'iv,  III.  ,1*  i-.i  ,ii,'  iiii'-riiinrter- 
mlrrmriFiHi,  .Ni-w  Bcslr  for.  By 
Wllmor   Honrtrr •Sflfl 

rni         n«.te,  (td) 
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RECORDING  AND  INDICATING  IN- 
STRLXIENTS:    (Continued) 

Martens  mirror  extensometer  used  in 
measuring  outer  fiber  stresses  in 
boilerplates 'SOS,    (ed)   31 1 

Module  or  constant-discbarge  device 
for  irrigation  works,  devised  by  A. 
Shiria  Gibb.  irrigation  Department 
of  I'unjab   (Lahore.  India! •oi.i2 

Pttot  tube  for  air  and  gas  (low 
measurements  ;  (jasoline  manom- 
eter:  IMtot  tube  in  tlie  testing  of 
centrifugal  blower  fans ;  Abstract 
of  paper  by  C.  II.  Treat '204 

Pressure-operated     switch     for     pump 

motors  and  low-waier  alarms. ...  •623 

Selling  water  for  irrigation  by  current 
meter  measurement:  Irrigation 
svstem  of  the  California  Develop- 
nieut  Co.,  the  Imperial  Valley. 
By  J.  C.  Allison '(iO   (edi      79 

V"-notch  weir  meter  with  Lea  recording 
mechanism.  By  D.  Robert  Yar- 
nail    '248 

REFRIGERATION  ; 

Air  ns  a  stimulator  of  corrosion  in 
refrigerating   systems.      By    M.    B. 

Smltt '1002 

International     Congress    of    Refrigera- 
tion to  be  held  at  Chicago.  Ill.(n)   595 
Invitation    for   American    bids   for    re- 
frigerating     plant      for      Moscow 

wholesale  meat  market (n)   486 

Westlnghouse-Leblanc  water  vapor  re- 
frigerating   machine.      By    H.    J. 

Maclntire    'Oil 

Refuse     disposal.        (See     Garbage     and 

refuse  disposal.) 
RESEIiVOIRS: 

District    of    Columbia :    Sedimentation 

basin    In   Georgetown   reservoir. .  .♦706 
Evaporation  : 

Allowance  for  evaporation  from  res- 
ervoir    surfaces :      Formulas     for. 

By  Mr.  H.  M.  Chittenden 108 

Reservoir  and  canal  losses  in  irriga- 
tion ;  Evaporation  and  seepage 
losses ;  Total  losses  from  reser- 
voirs, main  ditches  and  laterals, 
northwestern   part  of   the    United 

States    'OlS 

Experience    of    engineers    on    grouting 

the  bed  of  an  artificial  pond,  in)  1341 
Flood   control :   Sources  of  floods ;   Re- 
forestation ;     Reservoirs ;     Levees. 
By  C.  McD.  Townsend.  .  (ed)    791. 

800.    led)    915 
Germany  :    Notable   reservoir   for   flood 
control  ;      Bober     River     dam     at 
Maiii'r.      By   Kenneth  C.  Grant...  •B'a 
Iletch    Iletchy.   Calif. : 

Army  engineers  and  Secretary  Fisher 
on     Ili'Ich     Iletchy    and    the    San 

Francisco  waler-supply 5;i0 

Future    water-supply    of    San    Fran-    ' 
Cisco    from    the    conservation    and 
use  of  Its  present  resources.     Eng. 

Lit.    Sup 140 

Report  on  the  wnter-suppiv  system 
of    the    Spring    Valley    W'ater    Co. 

Eng.    Lit.   Sup 140 

San  Francisco  water-supply  hearing 
before  the  Secretary  of  the  In- 
terior  (let)    27(i 

Tuolumne  River  water  rights  of  the 
City    of    Sun    Francisco,    protected 
by   .Secretary  of  the   Interior,  (ni  1103 
Ilornell.    N.    V. :    I'ori'st    trees    around 

the  waterworks   reservoir ....  In)  1201 
Johnson    city.    T.-nn. ;    Partial    fnllnre 
of  a  portion  of  the  concrete  lining 
of    a    new    ri'servolr    just    put    In 
service    for    water-supply.      By    D. 

K.  Beeson '234 

London.  England:  I'aiiaclty  of  Chlng- 
ford  storage  reservoir :  Metropol- 
itan Water  Board (ni    099 

I.MS  Angeles.  Cnllf  ,  Completion  of  the 
iiijuediict  nnil  general  description 
c.r     wnier     su|pply.       By     Burt     A. 

lliliily •J257.    (ed)    1289 

Niisbville.  Tenn. :  IIow  to  repair  the 
Nnxiwllle    masonry    reservoir   wall 

whl'-h  slid  nut  on   Nov.  4 •278 

"Itav-i     I' i;--ervolr     regulation 

'■'  low 25 

Penii  .  provide  for  slate 

^'  I'ln  ond  Hlnte  eon- 

I  '(^O.    (cd)   670 

l*yni!>'  I'ronford   County, 

I  ■!      reservoir      for 

'I  Lit.  Sup 823 

Onliii  .  ..,,..    ,11    the  waterworks 

r'-'iv.li »3.'.,    (let)    1180 

l(.«iiN,ltnilon  apparatus;  Piilmotori; 
lM.i...ri!iiiee  „r  for  gn*  and  elec- 
'■' ''     Minles (n)    213 

itKT.xn 

Abiiii  i  utnients.) 

'iroiii  :  •    preventing  slides 

(III  I'l,    I'futritiiii  f'annl.     By  George 

.      «    RIc- •1181 

Naahvllle.   Tenn.:    IIow   to   reiuilr   mn- 

•i.nrv    reservoir    wall     which    slid 

out  on  Nov.  4 ^278 

(inklnnrt.     Cnllf.,      Municipal     concrete 

ijiinv  wall.     By  Thomaa  E.  Itlsley.^304 

:  »dllorlKl,  (let)    =   letter.  •         llliislraled  article, 


rAou; 
RETAINING  WALLS:    (Contimied) 
St.    Louis.    Mo. :    Municipal    bridge    aji 
proach  for  railway  and  street  con- 
nections at   the   St.   Louis  end   of 
bridge :    Methods    of   constructiou. 

By  S.  W.  Bowen •9* 

(See  also  Walls  and  bins.) 

REVETMENT: 

Concrete  dikes  and  bank  protection  on 

the    Missouri    River.  ...  (erratum)    380' 

Concrete  mattress  bank  protection  for 
deep  rivers  :  Isakari  River,  Japan. 
By  B.  Okazaki '512 

Grouting  a  bank  revetment  with  molten 
slag,  on  the  Ohio  River ;  Wheel- 
ing &  Lake  Erie  R.  R '203^ 

Rheostats ;  Liquid  rheostats  for  large  al- 
ternating-current motors (n)  121!> 

RIVER  DISCHARGE  AND  VELOCITY  : 

Allowance  for  evaporation  from  reser- 
voir surfaces  :  Formulas  for.  By 
H.   M.   Chittenden 108- 

Artiflcial  controls  for  stream  gaging 
stations :  Types  of  artiticlai  bar- 
riers and  rating  curves  tor  each 
type.     By  C.  Robert  Adams 'ISOS 

Current    observations    with     a    stadia 

float.     By  B.  L.  G,  Rees 'SO* 

Establishing  ex-post-facto  gage  heights  : 
Method  employed  in  an  alleged 
flood  damage  case  to  deduce  river 
heights  on  a  tributary  of  a  lake 
at  a  point  15  miles  above  the 
lake :  St.  Joe  River.  St.  Maries. 
Idaho.     By  C.  F.  Brown •112fr 

Flood  from  underground  waters  at 
Bellevue,  Ohio.  By  W.  J.  Sher- 
man     (let)    920- 

Interest  being  displayed  in  river  regu- 
lation problems  by  state  legis- 
lators  (ed)    679- 

Is  man   responsible  for  floods?, ..  (ed)   915- 

Methods  of  estimating  stream  flow 
when  streams  are  frozen.  By  W. 
G.    Hoyt •725 

Need  for  scientific  river  regulation ; 
the  opportunity  of  the  engineer- 
ing profession (ed)    734, 

I  lots)    736.  863 

Notes   on   stream   gaging   station.      By 

Chas.  Kirby  Fox (let)   1080- 

Ohio  River :  Flood  of  March-April, 
1913,  on  the  Ohio  River  and  its 
tributaries.       By    .John    C.    Hoyt. 

*7."il,    (erratum)   864 

Ottawa     river ;     Reservoir     regulation 

of.     By  Emlle  Low 25- 

rhlladclphla.  Penn.,  hydrographic  sur- 
veys :  Valuable  set  of  stream  gag- 
ing  records (let)   739' 

Rivers   and   estuaries,   or  streams   and 

tides.     Eng.  Lit.  Sup 103S 

Snow  surveys  for  predicting  stream 
flows ;  Work  of  U.  S.  Weather 
Bureau  in  Utah  :  Instruments  and 
methods.     By  J.  Cecil   Alter 'lllO 

Stream  flow  gaglngs  under  anchor  ice 
conditions.  By  Chester  Wason 
Smith    '1278 

Stream  gaging  stations  as  component 
parts  of  water-power  and  other 
hydraulic  works ^834.    I  let )    1080- 

Stream    gaging    work    of    (he    United 

States  Geological  Survey,  (ns)  :!03,  ,380 

Theory  of  stream  flow.     Eng.  Lit.  Sup.  546- 
River  and  stream  pollution.      (See  Water 

pollution.) 
Ulver     Regulation     Commission     provided 
for  in  the  River  and  Harbor  Bill. 

(n)   48T 
RIVERS: 

Allegheny :  Fourth  greatest  flood  In  48 
viars.  Jan.  9.  By  Kenneth  C. 
fJrant    •230 

Cleveland,   Ohio :    Improvement   of    the 

Cuyahoga    River "SOS 

Cuyalioga  : 

Flood  of  Mar.  25  iit  Akron.  Ohio.  .  .•74^ 
Flood  of  Mar.  25-20.   1913.      By   Ed- 
gar II.  Thomas •022" 

Improvement  of  the  Cuvahogn  Rlvor 
at  Cleveland.  Ohio 'SOS 

Delaware:  Supplying  iinlrented  water 
to  consumers  a  vloliitlon  of  New 
Jersey    state    law (n)    76T 

Drawbridges  over  rivers  having  limited 
nnvlgulinn:  Missouri  Piielfic  Ry. 
By  C.   E.  Smith ir.l.    (ed)    178- 

Germany:  Boher  River  dnm  al  Mauer  ; 
Notable  reservoir  for  flood  con- 
trol.    By  Kenneth  C.  nriiiil •072- 

Hudson  : 

Closed    to    navigation    Feb.    0,    after 

317  days  of  open  water (n)   328- 

Rnlnfnll  and  flood  In  upper  river  dls- 

Irlct   'ooa 

Still     open     for    niivlgallon     to     Al- 
bany; Mildness  of  present  winter. 

(n)    18» 
Indiana  :    Flood  disasters  In   Ohio  mid 

Inillnim (ed)    ORI,    'flOS 

Japan  ;    Concrete    hniik    protection    for 

deep  rivers.     By  B.  Ol<a7.»kl 'BIZ 

Miami:    Nntcn    on    the    MInnil    Valley 

flood •024 

t  =  Inset  sheet. 
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RIVKKS;    (I'oiillnui-il) 
Mississippi  : 

Ainnteiu'  diKlnopi-liig  In  tlio  npws- 
pnju'ra ;  A  Hood  pi'eveiition  pro- 
|)osii  1    ( cd )    007 

AnollU'i-  srheme  to  rob  Mississippi 
llimds  of  tliflr  lorrors.  By  II.  10. 
riiolps    (let)    1077 

<'iucl'ul  tumping  an  Important  luctor 
In  Icvoc  biilldlng.  Ky  A.  M. 
Shaw (let)   1331) 

Control  of  the  Mississippi  Itiver  and 
the  prevention  of  floods ;  Paper 
before  the  National  Drainage  Con- 
gress       87,'i 

I'iood  control :  Sources  of  floods ; 
Ueforestatlon  :    Reservoirs  ;  Levees. 

By  C.  McU.  Townsend (ed) 

7!n,  S(i(l.    (ed)    91.-) 

Floods  in  the  Ohio  and  Mississippi 
Rivers    755 

Oovernment  aid  In  land  drainage. 
By  Arthur  K.  Morgan 978 

Levee  work  held  up  by   high  water, 

(n)   4S(i 

Mississippi  River  Levee  Associa- 
tion   organized (n)    6-13 

Notes  on  the  flood  In  the  Lower  Mis- 
sissippi.    By  A.  L.  Dabney 9Go 

Kiver  stages  in  flood  compared  with 
those  of  ■\>M2 (n)    881 


Sherrll!    '247 

Wanted  :  Maihinerv  for  levee  build- 
ing  (ed)    llS.'i.    (lets)    1339 

Missouri :     Concrete    dikes    and    bank 

protection ( erratum )    380 

Mohawk :    Damage    to    movable    dam, 

Yosts.  N.   Y •841 

Monongahela  ;  Fourth  greatest  flood  in 
48  years,  Jan.  9.     By  Kenneth  C. 

firant    •230 

Need    for    sclnntlfle    river    regulation  ; 
the  opportiiultv  of  the  engineering 
proiV..;si,.u.  .  .  led)    734.    (lets)   730,  8(53 
Nlagiini  :    Mcnc    water    for   power   pur- 
poses may  be  taken 534 

Ohio: 

.\uxiiiary    flood    channels   for   rivers, 

(let)    798 
Coffer-dam    on    sand    bottom ;    Ohio 
River    dam    No.    48 :    Method    of 
constructing     skeleton     of     coffer- 
dam.    By  .T.  C.  Oakes •702 

I>rainage  area  and  population  of  the 
Ohio  River  valley  and  pollution 
of    the    Ohio    River.       Bv    A.     II. 

Horton    ' 186 

Flood  control :  Sources  of  floods ; 
Reforestation  :  Reservoirs  ;  Levees. 
By  C.  McD.  Townsend .  .  ( ed )    791 , 

800,    (ed)    915 
Flood  disasters  in  Ohio  and  Indiana, 

(ed)   081.   '693 
Flood   of  March-April,    1913,   on    the 
Ohio    River    and     Its     tributaries. 
By  .Tohu  C.  Hoyt.«7.-)l,   (erratum)    8G4 
Floods   in  the   Ohio  and  Mississippi 

Rivers    (n)    755 

Fourth  greatest  flood  in  48  years, 
.Tan.  9.  at   Pittsburgh,   Penn".     By 

Kenneth  C.  Grant *230 

'^routing  a  bank  revetment  with 
molten    slag;     Wheeling    &     Lake 

Erie  R.   R •203 

Interest  being  displayed  in  river 
regulation  problems  bv  state  legis- 
lators    (ed)   679 

Pittsburgh  flood  of  Jan.  12 (n)    132 

Olentangy ;  Recent  flood  at  Columbus, 
Ohio ;      Hydrology,     damage,     etc. 

By  Julian   Origgs ^744 

Ottawa:  Reservoir  regulation  of:  Ori- 
gin of  the  storage  sclieme  ;  Reser- 
voir capacity :  Cost  of  storage 
reservoir  dams.  Bv  Emile  Low.  .  25 
Rainy  River,  Minn. :  Methods  of  esti- 
mating stream  flow  wlien  streams 

are  frozen.     Bv  W.  G.  Hoyt •725 

Rivers   and   estuaries,    or   streams   and 

tides.     Eng.  Lit.   Sup 1033 

St,  Joe :  Establishing  ex-post-facto 
gage    heights :    St.    Maries,    Idaho. 

By  C.  F.  Brown •1120 

Scioto : 

Bridge  damage  on  the  Scioto  River, 

(erratum)   924 
Increased  flow  of  springs  just  before 

rains    (lets)    83,  321 

lieeent  flood  at  Columbus,  Ohio ; 
Hydrology,       damage,      etc.         By 

Julian    C.riggs *744 

Shonango ;    Reports    on    flood    damage 

at  New  Castle,  Penn (n)    756 

Stream  flow  gagings  under  anchor  ice 
conditions.       Bv     Chester     Wason 

Smith    •1276 

Supreme  Court  ruling  on  government 
ownership  of  the  water  power   of 

navigable   streams (ed)  1336 

Tests  of  grt^uting  gravel  in  river  beds  : 
Experiments  made  for  ascertain- 
ing the  possibilitv  of  forming 
foundations  of  bridge  piers,  etc.. 
In  river  beds  composed  of  sand 
and   gravel   deposits. ...  (ed)    909, 

•979.    (erratum)    1140,    (let)  1190 


UIVKRS:   Scioto:    (Continued) 

Tuolumne  River  water  rights  of  the 
City  of  San  Francisco,  Calif.,  to 
be    protected    by    Secretary    of    the 

Interior    (n)  1103 

Urban  population  on  American  rivers 
tiseil  for  public  water-Hupijiiea 
alter       nitration,       tabulated       by 

Allen    Iliizen (n)    150 

Wabash  ;    I'iood,   Mar.  21-Apr.   2,   1013. 

By  R.  L.  Sackett •830 

RIVETS  AND  RIVETING: 

Boiler  explosions  as  affected  l)y  tin- 
symmetrical    riveted   joints. .  .308, 

(ed)   317 

Bolted  fleld  connections  for  bridges  as 
compared  with  riveted  connec- 
tions     (n)   1330 

Large   riveted  steel   special   water-pipe 

joints   ^1328 

I'ropi>rtioulng     the     shell     plating     of 

tanks    •170,    •370 

Rciad  machinery  ;  Modern  road-making 
mailiiuery  and  Its  use  ;  I'lant  for 
earth  roads,  macadam  roads, 
bituminous-macadam  and  concrete 
roads.    By  T.  R.  Agg 310 

ROADS : 

Asphalt     construction     for     pavements 

and  highways.  Kng.  Lit.  Sup 1249 

Best   road  surfaces  for  different  kinds 

of  traffic 1206 

Itltuminous  material  for  road  construc- 
tion :  American  Society  of  Civil 
Engineers'  discussion  of 184 

County  and  township  organization  of 
highway  work.  By  A.  N.  John- 
son          50 

Delaware ;  Macadamized  roads  In  New 
Castle  Co.  aggregate  14%  of  en- 
tire mileage  of  county (n)    555 

Dust  prevention ;  Oiling  grade  cross- 
ings, Delaware,  Lackawanna  & 
Western  R.  R (n)    1197 

Experimental  roadway  built  in  sub- 
urbs of  Philadelphia  with  26  dif- 
ferent kinds  of  pavement.  .  .  .  (n)    1231 

Federal  aid :  Bourne  scheme  for  fed- 
eral    aid     to     road     construction, 

(ed)  1074 

Good-Roads     Y'ear     Book     issued     by 

American  Highway  Association,  (n)    829 

Handbook  for  highway  engineers.    Eng, 

Lit.   Sup 139 

Improving  desert  roads  for  motor- 
truck haulage ;  Plank,  brush  and 
straw  roads   ^1120 

Louisiana  : 

Funds  for  road  and  bridge  con- 
struction  and   repair (n)    1018 

Highway  work  done  by  Highway  De- 
partment of  Board  of  State  En- 
gineers during  1912 (n)    202 

Macadam.      (See  Pavements.) 

Maintenance    problems ;    Limiting    the 

size  of  motor   trucks (ed)    124 

Maryland  State  Roads  Commission 
reports  for  1908,  1909,  1910  and 
1911.     Eng.  Lit.  Sup 138 

Massachusetts  :  Road  funds  from  motor 

vehicles   in   Massachusetts. ...  (n)    111 

Missouri  :  Annual  meeting  of  the  High- 
way Engineers'  Association  of 
Missouri,  St.  Louis.  Mo.,  Mar.  5..    590 

Modern    road    construction.      Eng.    Lit. 

Sup 139 

Modern  road-making  machinery  and  its 
use :  Plant  for  earth  roads, 
macadam  roads,  bituminous  ma- 
cadam and  concrete  roads.  By 
T.    R.    Agg 310 

Newark.    N.    J. :    Street    traflic   counts. 

By    Harland   Bartholomew.  ..  (let)    379 

New  Y^ork  State  : 

Advisory     Good     Roads    Commission 

appointed  iiy  Governor  Sulzer.  (n)    486 
Faulty   specifications   for   New   Y'ork 

highway  work (ed)      80 

One  man   control  for  the  New   Y'ork 

State  Highway  work (ed)    581 

Reports  of  the  organization  of  a 
highway  department  for  the  State 
of  New  York 779 

Olympia.  Wash. :  Exhibition  roadwa.y 
being   built   by  paving   companies, 

(n)    483 

Papers  and  discussions  at  the  annual 
convention  of  the  Illinois  So- 
ciety of  Engineers  and  Surveyors.    250 

Philippine    Islands  : 

Benguet  Road  on  the  Island  of 
Luzon,    P.    I. :    Maintenance   prob- 


.•701 


Women  and  girl  road  laborers.  .  (n)  1070 

Property  owners  on  public  highway 
not  compelled  to  pay  for  unsatis- 
factory   pavement (nl    913 

Proposed  hlghwa.v  bridge  and  highwa.v 
tunnels  across  the  Hudson  at  New 
York    *839 

Proposed   Lincoln   Memorial   road  from 

Washington  to  Gett.vsburg.  .  .  .  (n)    284 

Roads,    paths   and    bridges.      Eng.    Lit. 

Sup 139 

Specifications  for  street  roadway  pave- 
ments.    Eng.  Lit.  Sup 1249 


ROADS:  New  York  State:  (Continued) 

Standard  record  of  street  triilllc,  Pro- 
posed In  a  report  of  the  Com- 
mittee on  Tralllc  on  St'ci-is  and 
Roads,  Society  for  Municipal  Im- 
provements          ^4 

Street    pavements    and    paving    mate- 

rialK.     Eng,  Lit.  Sun 138 

Survey  of  the  proposed  Delaware  Itiver 

drive     (n)  1201 

Text-book    on    roads    and    pavements, 

Eng.   Lit.   Sup 138 

Tralllc  record  on  dlderent  streets  and 
roads  In  Paris.  Berlin,  London, 
New  York,  Washington,  Chicago, 
Philadelphia,  St.  Louis,  Buffalo, 
Boston,  Newark,  N,  J.,  and  other 
places    4 

West  Virginia  :  State  highway  law  just 
enacted  combines  the  offices  of 
state  highway  engineer  and  pro- 
fessor of  highway  engineering  In 
the  State   University (n)    671 

Where    should    the    money     for    good 

roads  construction  tie  s|)ent'r  (ed)   1012 
Rochester,   N.  Y.  :   Flood  of  March,   1913, 

Bv  E.  A.   Fisher •741 

Rock  ;  Weight  of  crushed  trap  rock.  .  (n)  1331 
Rock  crushers  :  Stone  crusliing  and  screen- 
ing, quarry  of  the  <!asparls  Stone 
Co.,     Fall-mount,     III.       By    K.     K. 

Casparls   ^112 

ROCKWORK  : 

Capller  for  drill  holes  In  rock...(n)  'lO?© 

Duplex  rock  channcler  with  turntable; 
Made   by   Sullivan   Machinery   Co., 

409,    (erratum)    479 

Electric     power     for     quarries,     gravel 

plants  and  contract  work 1274 

Tunnel  accident  at  SOth  St.  &  Lexing- 
ton   Ave.,    New    York    City..  1300, 

(n)   1350 

(See  also  Drills  and  drilling.) 
Rod  bending  machines  ;  Improvised  bend- 
ing machine   for  steel  rods   up  to 

%  -in.  diameter ( n )  •576 

ROOFS  : 

Cooling    a    building    by    roof -watering ; 

a   Swiss  spiuning-mill (n)      45 

Design     and     construction     of     roofs ; 

Text-book  on.     Eng.   Lit.  Sup....    135 

Hip  and  valley  design.  Details,  for- 
mula; and  graphics :  Roofs,  hop- 
pers and  pipe  lines.  Eng.  Lit. 
Sup 1039 

Reinforced-concrete  roof  over  moving 
picture  theater  collapsed  at  New- 
ark, N.  J (n)    439 

Stresses  in  a  model  roof-truss.  Uni- 
versity   of    Manchester,     England. 

(n)    107O 

Structural    details   of    hip    and    valley 

rafters.     Eng.  Lit.  Sup 1039 

Rope ;    Slinks   and   hitches   for    handling 

machinery.     By  John   Riddell.  . .  .•768 
Roundhouses.     (See  Railway  structures. ) 
Runoff.        (See    Drainage    areas :     Rain- 
fnll.) 


SAFETY   DEVICES: 

American    Museum    of    Safety  :    Award 

of  medals  by,  Jan.  22 (n)    236 

American  Museum  of  Safety ;  Three 
safety  medals  in  memory  of  the 
late  E.  H.  Harriman .........  (n)   486 

Explosion-Proof  electric  equipment  for 

raining  service ^356 

Fatal  electric  shocks  from  lighting  fix- 
tures  (ed)    857 

'     Life  saving  rules  for  British  ships. (n)  1097 

Safety  on  railroads.     By  J.  W.  Coon..    458 

Safety  on  the  oil-burning  vessels  in  the 
navy  to  be  increased  by  the  provi- 
sion on  such  ships  of  an  oxygen 
breathing  apparatus (n)    601 

Six-months'    safety    campaign    in    the 
public   schools  of  the    Borough   of 
.  Brooklyn (n)    595 

Slings  and  hitches  for  handling  ma- 
chinery.    By  John  Riddell 'TeS 

Society   for  electrical   development   in- 
corporated in  New  York  City. .  (n)   284 
?AXD: 

Blended  or  sand-cements :  Results  of 
the  study  .and  experience  of  the 
United  States  Reclamation  .Serv- 
ice.       Bv      Rapier      R.      Coghlan, 

1270,    (ed)    1290 

Sand  available  for  filling  mine  work- 
ings in  the  northern  anthracite 
basin  of  Pennsylvania.  Eng.  Lit. 
Sup (n)    819 

System    of    sand-filling    for    deep    mine 

shafts    •1324 

Tests  of  grouting  gravel  in  river  beds 
composed  of  sand  and  gravel  de- 
posits. .  (ed)    969.   ^979.  (erratum) 

1140,    (let)  1190 
SAND  SCREENING  PLANTS  : 


Economical     sand    and     gravel    plant, 

Waterbury  Sand  &  Gravel  Co... •1066 

Electric     power     of     quarries,     gravel 

plants  and  contract  work 1274 


(n) 


note,  (ed)   =  editorial,   (let)   =  letter. 


illustrated  article,  t  =  inset  sheet. 
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Sand  washing :  Filter-sand  agitator,  elec- 
trically propelled,  for  use  in  wash- 
ing    slow     sand     filtration     beds. 

South    Bethlehem.    Penn •1269 

Sand  washing  plants  ;  Compact  sand  and 
gravel    washing    plant,    Peeksldll, 

N.   V '51^ 

SAX  FKANX'ISCO.  CALIF.: 

I'rogress  in  San  Francisco  transporta- 
tion  improvements ^V* 

Project  for  regradiug  Rincon   Hill...-*4W 
I'ropos.d    iM.rt    of    Richmond,    in    San 

Francisco  Ita.v 14o.   (let)    3. a 

Water  supply  coniroversy.     iSee  Reser- 
voirs ;  Hetih  Hetch.v.i 
SAXITATIOX : 

Aids  to  tropical  hygiene.     By  Eng.  Lit. 

Sup •'^* 

Ban  placed  on   common   drinking  cups 
and  common  towels  :    V.   S.  Public 

Health    Sirvice .  in>    1:4 J 

Cars  for  disinfecting  clothing  and  bag- 
gage of  passengers;   Italian   State 

Railways    . . . (■»)    10« 

Flood    cleansing    work    at    Porumouth, 

Ohio m)    98i> 

Floods  in  New  York  State  and  the  work  _ 

of  the  Statf  Department  of  Health.    i4cs 
Lawrence,    ilass..    City    survey.      Kng. 

Lit.   Sup ■  •  ••    ol*' 

Military  hvglene  and  sanitation,     bng. 

Lit.  Sup 338 

Xlght  soil  incinerating  furnai  e  at  a  con 

traitor's  camp.   By  Arthur  W  .  'I  idd.*104 


Rule 


against  smoking  on  street  cars. 


led J   582 

Rulw  of  the  Ohio  State  Board  of 
llnalth  for  re-estabiishlnK  sanitary 
conditions  within  flooded  districts. 

By  W.  U.  Lllttoe •  ■    696 

Saniiarv     district     for     Northern     In-  ,._ 

diana    ."',*..''" 

Sanitary  legislation  in  Indiana  in  1U13, 

m)    1123 
Sanitary    precautions    to    protect    the 
watershed  of  a  city  water-supply 
during  the  construction  of  an  elec- 
tric   railway }-/•; 

Turkey  buzzards  as  scavengers.  ..  (ii)    li." 
Sawdust :    Eiperlinenta   on   extinguishing 
llres  with  sawdust.     By   Edwin  A. 

Barrier    , •  •  ■    217 

Sawdust    explosion :     Philadelphia.     I'a., 

F.b.   i «"»>    329 

Sawmills :      Improvised     sawmill     motor- 

motorcycle tn>    'aji 

SCALES: 

Special  graduation  on  "Allen  Improved 
Scale,"     giving    04thln.    readings     _ 

with    1/liitbln.  spacing mi    'oiT 

Test-welglit  car  equipment  ordered  by 
I  he    Bureau    of    Stamlurds,    Wash- 

liifc-ton.   U.  C (n)  1301 

School   buildings;    liownward    ventilation 
In    a    schoolhouse:    Ilockford.    III. 

By  Clinton  E.  Beery .•490 

Schuyler,      James       L»lx ;       Biographical 


sketch    of. 
Scientific     management. 
i'ngln*'"rlne  ) 


( See    KBlclency 


•785 


Scows  ;   R<lnforc«l  concrete  scow  designed 
to  larry  a   load  of  500  tons.     By 

C.  E.  Sudler •400 

Scrapers :     power  operated     scraper     for 

barknillng    trenches '300 

Sea  coast  Hroslon.      iH«-c  Coast   erosion.) 
Heawalls,  Uakland,  Calif. :  Municipal  con- 
crete ouay    wall.      By  Thomas    L. 

Kl«ley    '304 

SCWAiii:   DISPOSAL: 

llrliiKh  mandords  for  sewage  effluents. 

l;\    \V    L.   Butcher 423 

111.: 

I  from  Chicago  Dralnag'- 1  iinnl 

..Ion     denying     application     of 

.Sanitary    District    for  permls- 

■  iMii   to  Increase  amount  of  water 

diverteil  from  Lake  .Michigan.  .In)  284 

Construction      of     the     Calumet  Sag 

Canal.     By  E.  J.  Kelly .'HO 

Dlveniloo  of  water  from  Ijake  Mich' 

Igan    ""   •'•'"' 

For  reaching  decision  resp.Tiinic  th<- 
use     of      the     Chicago      Drainage 

Canal    <ed )    125,  120 

Snnliury    District   ordeod   to   n-duc 


fro 


of    water    being    diverted 
Lake    Mlchlk-.n,    I.-.     Iiiui.uit;.- 


lint 


snal 

H<.-ri'enln(  •.wnge 

diachargwl  Into 

Hewnil'     {■■■iriiftt 


lhr..|.    l-i 


f  sewsice,  tradr  wastni  and  tb« 
ffluenis  from  sewage  nllrra  U|>OD 


ENGINEERING  NEWS-INDEX 
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SEWAGE   DISPOSAL:    England: 

Textbook  on  sewage  disposal  'n  the      ,. 
Iniied  Kingdom.  Lng.  Lit.  bup.-    •>*> 

Great   Lakes   Cities ;    Sanitary   distuct 

for  Northern  Indiana.. •  ■  •/"'/^''' 

Lake  Erie:  Sewage  pollution  oi  Lake 
Erie  with  relation  to  city  watei- 
supplies        ^'''f 

London,   England;  Large-scale  tests  of 
plain     sedimentation     ol     s^asf.; 
Condensed       statement       by       »ir      ^^ 
Maurice    Fitzmaurice.  ...••■■.•■•  •    .'-t 

Main  drainage  of  towns.    Eng.  Lit.  sup.,    ooi 

Minnesota :  ..  ,        o»n*-n 

Bill     giving     the     Minnesota     State 

Boafd    oi     Health    supervision    of 

water    supplies    and    sewage    dis- 

posal  withdrawn • ^n>   *>>>" 

Proposed    water-supply    and    sewage 
disposal    legislation   in   Minnesota^,  ^^^ 

Night    soil    incinerating   furnace    at    a 

^  contractors  camp.     By  Arthur  « . 

Tidd   -i 

Ohio  River  Valley  ;  Diauiage  area  and 
population  of  the  Ohio  K'vcr  yal- 
ley  and  pollution  of  the  Ohio 
River.     Bv  A.  11.  Horton ■    lab 

I'apers  and  discussions  at  the  annual 
convention  of  the  Illinois  Society 
of  Engineers  and  Surveyors......    -W 

Sanitary    precautions    to    protect    the 


January — June,   1913 


1G4 


watershed  of  a  city  water-supply 
during  the  construction  of  an  elec- 
tric   railway • ' 

Sewage  disposal.  (See  also  Sewage 
purlUcation.)  ^  , 

Sewage  pollution  of  Interstate  and 
international  waters.  Eng.  Lit. 
Sup 


S12 


disposal 
■    Eighth 


SEWAGE  TREATMENT  : 

British  standards  for  sewage  effluents 
receutiv  announced  by  the  Royal 
Commission    on    Sewage    Disposal. 

By  W.  L.  Butcher 4_d 

Chicago.    III.  :  ,  ,,        , 

Appeal  from  Chicago  Drainage  Canal 
decision  denying  application  to  the 
Sanitary  District  for  permission 
to  Increase  amount  of  water 
diverted  from  Lake  Michigan.  .  i  u)  -S4 
Far  reaching  decision  respecting  the 
use     of      the     Chicago     Drainage 

Canal (ed)    12o,  129 

Screening    and    sewage    and    factory 
wastes     discharged     Into     Bubbly 

Creek     ;.• ;  •  *"'    ^^° 

Sewage  pollution  of  Lake   Michigan 

from  tne  Calumet  District 4i4 

Cleveland.  (Jhlo;  Investigations  pie- 
pariitory  to  the  design  of  sewage- 
treatment     works.       By     R.     Win- 

throp   Pratt •  ■  ■■■*'-°' 

Effect  of  sewage,  trade  wastes  and  the 
effluents  from  sewage  (liters  upon 

llsh  life 300 

England  : 

iSewage      treatment      and 
standards ;     Suimnary 
Report    of    Royal    Commission    on 
Sewage     Disposal,     London.     Eng- 
land,    By  W.  L.  Butcher TO. 

(edi  79,  •423 
Textbook  on  sewage  disposal  In  the 
United  Kingdom.  Eng.  Lit.  Sup.  oil 
FItchburg.  Mass. :  Sewage-treatment 
works,  consisting  of  ImholT  tanks, 
sludge  beds,  sprinkling  alters  and 
Bccondarv  and  (innl  settling  tanks. 

Bv  Frank  A.  Marston 'IITG 

ImhofI  tanks  ; 

Si'rles    of    tests    of    various    methods 
of  treating  tlie  sewage;  Cleveland, 

f llilo,  R.  W.  Pratt '290 

Sewage     trealment     plant     for     the 
Jiillettn   Insane  Hospital,  Indiana. 

By  Charles   Brossniann '902 

Knoivllle.  Tenn.  ;  Is  the  Cameron 
Septic  tank  patent  dead  or  alive? 

(let)    275 
Main    drainage    of    towns.      Eng.      Lit. 

Sup 331 

Minnesota;  Proposed  walc-r  supply  and 

sewage  disposal    legislation. ..  (ed)    033 
Mt.    Washington,    Md. ;    New    type    of 
sewage    sedimentation    tanlc.      By 

Howard  T.  (Jllver •722 

.NorrlHiown.  Penn. ;  Temporary  hypo- 
chlorite plant  to  protect  Phila- 
delphia    water     supply.       By     S. 

(,'aniertm  Corson •,'i.'i8 

I'.ipers  and  dlscusslona  at  the  an- 
nual convention  of  the  Illinois 
Society  of   Engineers  and  Survey- 

Sedlmentnilon 


y.n>rt 

nib  iiii . '. .... '. '. . . .".  .............  3(10 

Kngland  : 

Sewag-  tr<'ntmrnt  and  dUp'nal 
atandarda :  Huiniiinry  of  Eighth 
Uepnrl  of  Royal  Cnmnilaalon  on 
Hrwiige  lilapfiani  l^indon,  Eng- 
land.    Br  W.  L.  Ilnlrher 7B, 

(ed)   70,  M2S 


Lond'i 


Sepllr 


fi,i;lnnfl: 


Large  scale  tests ; 
•ment       by       Sir 


122 


1  ninernn    Septic   tank 


pnlenl  (bad  or  nllve (n)   188,  27 

HEWERA(iE 

Ames,     Iowa ;    Orerdow     from 


pfled  ai'Wer  slphnn 1 2211 
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SEWERAGE:    (Continued) 

Batavia.    N.    Y.       Flooding    of    sewage 

pumps  at  Batavia,  N.  Y '91 

Cleveland.  Ohio;  Investigations  pre- 
paratory to  the  design  of  sewage- 
treatment  works.     By  R.  Winthrop 

Pratt    ■ 'tSS 

Daily  fluctuations  in  sewage  flows,  (nj  11. 
Delhi.    India ;    Government   and    public 

works.     By  Tom  Salkleld 109o 

German   pocket  book  for  sewerage  en- 
gineers.    Eng.  Lit.  Sup.  .........  ■    o41 

Holden,  Mass. :  Rates  of  rainfall  for 
storm-sewer    calculations.       By    J. 

A.   Cushman '  M4 

London,    England ;    Main    drainage    ol 

Loudon.     Eng.  Lit.  Sup ^44 

Main  drainage  of  towns.  Eng.  Lit.  bup. .   Hal 
Papers  and  discussions  at  the  annual 

convention  of  the   Illinois   Society      _ 

of  Engineers  and  Surveyors -M 

Pasadena,  Calif. ;  Joint  outlet  sewer  to 

the  Pacific  Ocean .  .  (n)    161 

PawtucUet,  R.  I. ;  Rate  of  rainfall  for 
storm-sewer  calculations ;  Expe- 
rience   of    Pawtucket,    K.    1.      By 

Geo.  A.  Carpenter (let)    801 

Water  supply  and  drainage  system- 
atized   and    simplified.      Eng.    Lit. 

Sup •531 

SEWERS  : 

Biooklvn,  N.  Y. ;  Hole  iu  12-ft.  brick 
sewer   caused   street  cave-in,   May 

6    (h)  102. 

Butter-tub    cover    lodged    iu    a    sewer 

pipe  joint  at  Hutchinson,  Kan.  (n)  109 
Chicago.     111. ;     Cost     of    sewers    con-     _ 

structed  by  contract (ni    hoJ 

Cleveland,  Ohio  ;  Sewers  carried  across 
tunnel  by  a  steel  structure  en- 
cased in  concrete  :  Cleveland  Short 

Line   Ry ■ •  ■  •  • '•'oO 

Concrete     sewer    cut     through     by     a 

steam  shovel v;'  '°* 

Concrete    sewer-pipe    tests    in    Kansas 

Citv.     By  E.  S.  Wallace 'oGS 

Corrugated  iron  pipe  for  storm  sewers. 

F.l    Paso,   Tex. ;    Outfall   sewer  of  cor- 

ruga  ted   iron  pipe ,-;••*"  ■* 

New   York   City ;   Trench   cave-in,   Dec. 

21,    1912 (Ill      ^-^ 

I'asadena,  Calif. ;  Joint  outlet  sewer  to 

the   Pacific  Ocean (ni    101 

Pipe-laying  derrick  and  power  back 
filler  for  trench  work :  Power- 
operated  scraper  for  backfilling 
trenches    •    360 

Power     tamping    machine    for    trench 

and  surface  work •    oOl 

Trench  bottom  raised  by  the  load  of 
i>xcavated  material  on  the  banks  : 
Brick    sewer    under    construction, 

Morell   St.,  Detroit,  Mich '34 1 

Shipbuilding;   Increased  activity   in.(n)l.i01 

SHIPS : 

European   shipyards;    A   year's   output 

of    (n)   *io 

Gas  engine:  Twin-screw  motor-ship 
"Hagen" — a  new  Krupp  twostroke 
type  Dlesel-englne  tank  vessel  of 
•/400    B.hp.      By    J.    Rendell    Wll- 

son    •OOO 

Life  saving  rules  for  British  ships,  (n)  1097 

Panama   R.    R.   Steamship   Co. ;    Strike 

of     employees     met     by     ordering 

ships     manned     by     enlisted     men 

from    Inlted    States    war    vessels, 

(eill    221 
Steamships  : 

Hnmburg-Ainerican    liner    "Kuropa 

to  be  Tauncli.'d  Apr.  3 '»'  .'o*'?? 

Maiden  vovage  of  "Imperator".  .  (n)  13,i0 
•Rochainhi'iiu  "  :  Transatlantic  steam- 
ship    with    reciprocating    engines 

and  exhaust   turbines '303 

"Vaterland"        formerly        "Europa 

launched   Apr.  3 (n)    881 

I'nlted    States    as    a    shipbuilding    na- 

tlon    (ed)   375 

Shipwrecks.      (See    Accidents.) 
SHOPS   AND   FACTORIES: 

Canadian   Paclfii'    Ry.   shops  near   Cal- 

garv.  Alta..  (^an •1.(14 

Engineering    of    shorm    and    factories. 

Eng.  Lit.  Sun 33.\   (let)    538 

Investigation      of      the      efflclency      of 

trusts    '  h  >    781 

New  York  State  Factory  Investigating 
Commission  ;     Preliminary     report. 

Eng.   Lit.  Sup ■    547 

Profit  slinrlDK     plan     of     Balllngcr     & 

Perrot,  New  York  CItv (n)   430 

Stock    svstem    of    n    struclurnl    shop; 
Stock  cai'drecord  ;  flfflce  and  shop 
prncodurp.      By    K.   TIsslnglon.  .  .  .  •165 
(See  also  Labor.) 
Shore  protection.     (See  Coast  erosion.) 
SIDEWALKS: 

Collanse    of    temporary    sidewalk,    San 

l-ranclsco,  Calif..  May  2 (n)    1028 

Relnforcedconcrele  eleviit.'d  sidewalks. 
East    St.     Louis.     III.       By     E.     R. 

Rodenberg   '"'- 

Sl.lnev.  Ohio;   Flood  damage.     By  W.   R. 

'  Blake    '42 


not*,  (ed)    =r  rdltorlal.  ib-d 
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PAUB 
Sieves ;    Tested   by    the    IJ.    S.    Bureau    of 
Stnndai'Ua,     Washington,     D.     C. ; 

Fees  for  work (n)   213 

Sli;NALS  AND  SHJNALINfJ  : 

Automntio  block  slcnnls  for  single 
track  :  Two-positlou  semaphore 
t.vp<':  Chicago,  Indianapolis  & 
r.oiilsviUc  Ky.   (the  Monon  route). 

By   II.   M.  Sperry •58,    (let)   274 

Automatic   stops  : 

Hlock    signaling   and    train   control; 

Annual   progress   report 3S7 

British  opinion  on  railway  auto- 
matic stops;  British  locomotive 
cab  signals.  By  II.  Kaynar  Wil- 
son     •lOS 

Failure  of  a  railway  automatic  stop 
on  one  of  the  lubo  raihvn.vs  of 
London,   ICngland.     By  H.  Raynar 

Wilson    (let)    470 

Selling  stock  in  a  railway  automatic 
stop  company ;  Delaware,  Lacka- 
wanna &  Western  K.  R.  contro- 
versy     (let)      S.-> 

Two  railway  automatic  stops  to  be 
tried     out    on     New     York,     New 

Haven  &  Hartford  K.  R (n)   698 

Block    slgniiling    and     train    control  ; 

Annual  progress  report 387 

Block  signals  iind  interlocking  plants 
on     the     I'hicago     Great     Western 

R.  R.     By  II.  M.  Sperry •104, 

(let)    274 
Tab  signals;   British   locomotive;  Brit- 
ish opinion  on   railway  automatic 
stops.     Ity  II.  Ravnar  Wilson.  ..  .'lOS 
New  York.  Westchester  &  Boston  Ry. ; 

Signaling  equipment •1208 

Safetv  on  railroads.     By  J.  W.  Coon..    458 
Swedish      State      Railway      authorities 
adopt  Qash-Ilghts  on  their  signal- 
ing system (n)     43 

Train    order    signal,    semaphore    type, 
controlled  by  the  train  dispatcher  : 
Piedmont  &  Northern  Electric  Ry.      •! 
SiniON'S: 

l.os  Angeles.  Calif.  : 

Completion  of  the  Los  Angeles  aque- 
duct ;    Deseriplion    of    tlie    works. 
Ity  Burt  A.   Helnly .  . . '1257,  (ed)  1289 
Failure  of  the  Sand  Canon  inclined 
pressure  tunnel.  Mav  25.    By  Burt 

A.    Heinly *1147,    'ligS 

Overflow      from      an      inverted      sewer 

siphon  at  Ames,  Iowa (n)   1226 

Slag ;   Grouting   a    bank   revetment   with 
molten    slag    on    the    Ohio    River ; 

Wheeling  &  Lake  Erie  R.   R •203 

Slide-rules  ;    Solving  quadratics  by   slide- 
rule    (n)    371 

Slings    and    hitches    for    handling    ma- 
chinery.    By  John  Riddell ^768 

Smelters :    Novel    plan   of   collecting   fine 

dust      from      a      copper      reduction 
plant :     Copper    Queen    mines    in 

Arizona    763 

SMOKE  PREVENTION: 

Abatement  of  smoke  in  (Cincinnati, 
Ohio,    studied    by    United    Smoke 

Committee    (n)   951 

.\lbany.    N.    Y. ;    Act    to    abate    smoke 

passed  by  Legislature  of  1913.  (n)   1306 
Novel   plan   of  collecting   dust   from   a 
copper    reduction    plant ;     Copper 

Queen  mines  in  Arizona 763 

Report  of  Committee  on  Smoke  Pre- 
vention ;  Annual  convention  of 
Railway  Master  Mechanics'  Asso- 
ciation     1298 

Rules  against  smoking  on  street  cars, 

(ed)   582 
Smoke-washers  for  roundhouses  ;   Lake 
Shore   &   Michigan    Southern   Ry.. 

Chicago.   Ill *1004 

Steam    jets   for    smokeless   combustion 

on  locomotives 1 300 

SNOW: 

Gasoline  torch  for  thawing  pipes  and 

melting  snow  at  switches *lt',2 

Snow  surveys  for  predicting  stream 
flows ;  Work  of  U.  S.  Weather 
Bureau  in  Utah  ;  Instruments  and 

methods.      By  J.  Cecil   Alter •1110 

Snowslides  ;  Fernie,  B.  C.  Dec.  30,  1912. 

(n)      90 

Social    problems ;    Some    tendencies    and 

problems   of   the   present    day   and 

the      relation      or      the      engineer 

thereto.        By      George      Fillmore 

Swain (ed)    1337.   1340 

Socialism ;      Syndicalism,      industrialism, 
unionism  and  socialism.    Eng.  Lit. 

Sup    1254 

SOILS : 

Bearing  power  of  soil  under  founda- 
tions in  Chicago ;  Test  of  the  bear- 
ing power  of  hard-pan ;  Test  of 
the    bearing    power    of   moist    blue 

clay    463 

Hardpan  and  other  soil  tests,  by  vari- 
ous architects  and  engineers  of 
Chicago,  in  co-operation  with  the 
Building  Department.  By  .7.  Nor- 
man .Tensen   '460 

Proportioning  of  foundations  for  col- 
umns and  walls 465,   (lets)   687 

(nj    =  note,   (ed) 


SoulO.    Frank,    Biographical   ski'tch   of.  ..♦788 
Sounding.     (See  Surveys  and  surveying.) 
SPECIFICATIONS: 

Arrowrock  dam  ;  Design  and  s|>ecl(ica- 
tlons  for;  U.  S.  Reclainiil  Ion  ,Serv- 
Ice.  Boise.   Idaho.   prt.Jc't •US 

Design  standards  for  rclnforced-con- 
crcte  structures;  Examples  of 
faulty  metliods  in  design ;  Rela- 
tions of  steel  and  concrete ;  Im- 
proved methods  in  design.  By 
Krni'st   McCnllough 2.S2 

i:ii'pliant  Ilutte  dam  ;  Construction 
I'l-iilnrcs  of;  tl.  S.  Reclamation 
Service.  Illo  Grande  project.  New 
Mexico-Texas     *  1 ITO 

General  speclllcatlons  for  bridges.     Eng. 

Lit.   Sup ot2 

Getting  good  speciflcatlons ;  New  Car- 
lisle.   Ind (n)  1071 

International  ;  Work  of  International 
Association  for  Testing  ,Materials  ; 
Discussion  of  Engineering  News 
editorial.      By    Ernst   Reltler.  (let)      Si 

Paving  speciticatluns  rccenlly  adopted 
by  the  Amerlc'an  Society  tor  Mu- 
nicipal Improvements.  Eng.  lilt. 
Sup (n)    516 

I^avements  ;  Value  of  a  binder  course  in 
bituminous  pavements.  By  F.  N. 
Bingham (let)   1079 

Pi>rtland  cement  speciflcatlons  of  the 
Delaware.  Lackawanna  &  Western 
R.    R 185 

Radical  innovations  in  a  new  steel- 
work specification  issued  by  the 
American  Bridge  Co.  By  N.  R. 
McClure 364,  (let)    583 

Revelations      concerning      New      York 

State   highway   work (ed)      80 

Specifications  for  street  roadway  pave- 
ments.     Eng.  Lit.   Sup 1249 

Standard   specification   for  drain   tile : 

Iowa  State  Drainage  Association.  .    484 
Spikes  :  Corrosion  of  spikes  in  ties  treated 

with   zinc-chloride 270 

Spillways;     Gatun     dam;     Sluice     gates 
were    placed    in    position    Dec.    12, 

1912   (n)    131 

Spirals     (See  Railway  location;  Curves.) 
Springs ;    Increased   flow    of,   just   before 

rains .(lets)  83,  321 

Standpipes.     (See  Tanks  and  standpipes.) 
Statistics.     (See  also  Accident  statistics; 
Population    statistics ;    Vital    sta- 
tistics, etc.) 
Statues ;   Placing  of  monuments  in   rela- 
tion to  city  planning (n)   729 

Stautfer,  D.  McN.,  Biographical  sketch.  .  .•326 
Steam ;    New    entropy    analog.       By    V. 

Karapetoff •406 

Steamboats  and  steamships.    (See  Ships.) 
STEAM    ENGINES: 

Elements    of    heat-power    engineering. 

Eng.   Lit.   Sup 817 

Engineering  progress  in  the  U.  S. 
Navy ;  Reciprocating  vs.  turbine 
engines ;  Improvements  in  engine 
design  ;  Oil  fuel  for  destroyers 
and  battleships 101 

First  American  locomobile  ;  Compound 
engine  mounted  upon  its  own  boil- 
ers     1269 

French  book  on  steam  boilers  and 
steam  engines.  (French  text.) 
Eng.  Lit.  Sup 1034 

Large  mine  hoisting  engine  for  In- 
verness Railway  &  Coal  Co.,  Cape 
Breton,  Canada (n)    187 

New  simple  engine  for  paper-mill  use 
developed  by  the  American  Engine 
Co.   . (n)   1023 

Philosophy  of  the  uniflow  steam  en- 
gine   (edi   1133 

Recent  development  of  gas  power  in 
Europe  ;  Extent  to  which  gas  and 
oil  engines  have  supplanted  the 
steam  engine.     By  H.  J.  Freyn.  .  .    228 

"Rochambeau."  Transatlantic  steam- 
ship with  reciprocating  engines 
and  exhaust  turbines ♦303 

Steam     engineering ;     Elementary    text 

book.     Eng.  Lit.  Sup 814 

Stumpf  direct-flow  system  of  steam 
distribution  ;  Locomotive  cylinder, 
piston  and  valve  for  direct-flow 
steam  distribution  ;  Northeastern 
Rv..  England •1131,   (ed)   1133 

Una-flow  steam  engine.     Eng  Lit.  Sup.  .   332 

Unit  to  supplant  horse  power,  recom- 
mended before  the  recent  conven- 
tion  of  the  American  Institute   of 

Electrical  Engineers 213,   (ed)    271 

STEAM  SHOVELS  : 

Concrete  sewer  cut  through  by  a  steam 

shovel (n)   ^371 

Quick-acting    steam-operated     trip    for 

dredge    dippers  :    Panama    Canal .  .  *569 

Steam  shovels.  (See  also  Electric 
shovels.) 

STEEL ; 

Clearing  up  steel  wreckage  at  low  cost : 
Oxyacetylene  cutting.  Steel  frame 
warehouse,   Baltimore,   Md •SBS 

Cracked  I-beam,  illustrating  brittleness 

and  internal  stress •1323 

=  editorial,   (let)    =  letter.  •    -   illustrated  artici 


STEEL:    (Continued) 

Crcosoted  wood  versus  steel  for  river 
barges;     Comparative    costs.       Bv 

A.    E.    Hagi-boccU (let  I    ;!21 

IlnilHcld    tofi  heating   method   of   ellml 

ualliig  pipe  In  Ingots •70 

Hollow  steel  slab  lioors  ;  Cellular  metal 
with  and  without  dovetail  groves  : 
Flooring   in   auditorium   of    Harris 

Theater.    Pittsburgh,    I'enn •1141 

.loint  railway  organization  for  the  In 
specllon  of  strui'tural  steel  and 
steel    rails.      By    P.    E.    Stevens. 

(let)    11911 
Largest   manganese   steel   castings,   for 

Bethlehem  Steel  Co (n)   1327 

Outline  of  the  metallurgy  of  iron  and 

steel.     Eng.  Lit.  Sup 334 

Remarkable  upsetting  Job  on  a  length 

of  steel  well  casing •1320 

.Steel  ;  Its  selection,  annealing,  harden- 
ing    and     tempering.       Eng.     Lit. 

Sup 1 254 

Steel  rails:  Their  history,  properlles. 
strength   and   manufacture.      Eng. 

Lit.  Sup 1251 

Strength  and  ductility  of  Iron,  steel 
and     bronzes     at     high     tempera 

tuip     '372 

Structural  steel  : 

.Toint  railway  organization  for  the 
inspection  of  structural  steel  and 
steel   rails.      By    P.   E.   Stevens, 

(let)   1190 
Shop   and   mill    inspection    of  struc- 
tural  steel.     By   Albert   W.    Buel, 

(let)    1017 
Shop    painting    of    steelwork  ;    Criti- 
cism   and    suggestions    for    better 

methods  of  procedure 160 

Steel  in  mine  construction.     By  Carl 

Scholz    11  <i(i 

Steel  substructure  for  the  grade 
crossing  of  the  Illinois  Traction 
Co.  and  the  Cleveland,  Cincin 
nati,    Chicago    &    St.    Louis    Ily.. 

Muncie.  Ind ^448 

Stock  system  of  a  structural  shoj) ; 
Stock  card-record  ;  Oflice  and  simp 

procedure.     By  F.  TIssington •16.") 

Test  of  red-lead  priming  paints: 
Paint  used  on  steel  in  construction 
work     of     Westinghouse,     Church, 

Kerr  Co ^948 

Vanadium  steel  plates  as  reinforce- 
ments in  setting  fractures  of  the 

long  bones (edl      33 

Worm  which  eats  steel :  Cousin  to.  in 
the  form  of  an  insect  that  destroys 

cast-iron  pipe (edl      79 

(See  also  Iron  and  steel.) 
Stereophotography ;       Stereophotographic 
surveying ;    development   of   photo- 
graphic     surveying      in      Europe ; 
Theory    of    photogrammetry ;    De- 
scription  of  the  Instruments  used 
In      stereophotogrammetry.      •602. 
(ed)    632,    (lets)    738.   920.    (erra- 
tum)  921.   (let)    1010 
Stock  exchange  :  The  stock  exchange  from 

within.     Eng.  Lit.  Sup .S17 

Stone  ;  Preservatives  for  stone  under  test 
for  four  or  five  years  in  Germany. 

(ni    r>7S 
Stone  crushers.      (See  Rock   crushers,  i 
Stream  gaging.     (See  River  discharge  and 
velocity.) 

STREET  CLEANING : 

Efficiency  studies  of  the  Chicago  Civil 
Service  Commission  of  street 
cleaning  and  garbage  collection. 

(edl    123 
Spokane.  Wash.  ;   Street  cleaning  costs 
at  Spokane.  Wash.,  in  1912  ;  Unit- 
cost    system    Installed    In   the   De- 
partment   of    Public    Works.      By 

S.   A.   Levington 404 

Street  cleaning  efficiency  standards  tor 
Chicago  :  Detailed  analytical  study 
by  the  Efficiency  Division  of  the 
local  Civil   Service  Commission. 

(ed)   123.  ^402 
Street  railway  accidents.     (See  Accidents. 
Electric  railway.) 

STREET   RAILWAYS : 

Boston,  Mass.;  Articulated  street  car.^910 

Cable    street    railways    in    Edinburgh, 

Scotland (n)   1200 

Chicago.  111. ;  Chicago's  share  of  street- 
railway  profits  for  1912 (n)    880 

Cleveland.     (Jhio ;     Reinforced-concrete 

trolley  poles.     By  L.  P.  Crecelius. 'SIO 

Detroit,  ilicli. ;  Municipal  ownership 
and  operation  of  street  railways 
approved  at  a   municipal   election. 

(n)   1273 

Kansas  Citv.  Mo. :  Bion  .T.  Arnold's 
recent  valuation  of  the  street-rail- 
way lines 11152.   (ed)   1073 

New  Y''ork  City  ; 

Company  stores  contemplated  by  In- 
terborough  Rapid  Transit  Co.  .(ni    594 

Cooperative  buying  of  food  supplies 
to  be  undertaken  by  the  New  Y'ork 
Railways  Co.  and  the  Interborough 
Rapid  Transit  Co..(ni   :i09.   (edi    1073 

+  —  inset  sheet. 
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STREET  RAILWAYS:  X.  Y.  City:   cCont.) 
Traffic  on  :  Abstract  of  Sixth  Annaal 
Report  of  I'ublic  Service  Commis- 
SiOD (D)    193 

Profitable  limit  of  a  five-cent  street- 
railwav  fare.  By  llenry  G.  Brad- 
lee 214 

Reminiscences  of  an  electric-railway 
engineer  ;  ?:arly  incidents  of  street 
railway  development.  By  S.  W. 
Huff 52 

Rales  against  smoking  on  street  cars, 

(ed»    5S2 

.San   Francisco.    Calif. : 

Municipal  railway  to  ran  cars  from 

ferry  to  btach (n)   1028 

Progress   in    iransporiation   Improve- 
ments      008 

Seattle,  Wasb. :  Grade  reduction  on 
street  railways  to  meet  radical 
new  street  grades.  By  Carl  li. 
Reeves '"2 

Transportation  facilities  and  city  plan- 
ning.    By  Milo  R.  Maltble 1025 

(See  also  Electric  railways.) 

STREETS: 

Crown  of.      (See  Pavements.) 
London.   England :   Street   accidents  in 

1912 (ni  1010 

Newark.    X.    J. :    Street    traffic    counts. 

By  llarland  Bartholomew (leti    3T9 

rhlladelphia.   I'enn.  :  Knglneertng  work 

in  muDk-ipal  affairs 1313 

Plttsburgb,    I'lon.  ;    Example   of   street 

§raac    Improvement ••191 
ard   retord  of  street   traffic.    Pro- 
post-d  by  Society  for  Municipal  Im- 
provements        •4 

Street  traffic  regulation  at  Los  Angeles. 

Calif.     By  Charles  K.   .Mobler.  .  .  .    895 

Traffic  record  on  different  streets  and 
roads  in  Paris,  Berlin,  London, 
New  York.  Wasblnp-on,  Chicago. 
Philadelphia,  St.  Louis.  Buffalo. 
Boston,  Newark,  N.  J.,  and  other 
places  4 

STRESSES : 

American  Bridge  Co.'s  new  specifica- 
tions for  I-beam  connections  :  Pro- 
portioning plate-girders ;  Column 
formulas.       By     N.     U.     McC'lure, 

31(4,    (let)    585 

Analytical   m>-chanlcs.      Eng.  Lit.  Sup.  1034 

Bending  tests  of  I-beams  made  re- 
cently by  the  Iron  City  Testing 
Laboratory,      Pittsburgh,      Penn.. 

in)    •1283 

Beams :    Buckling   In    webs   of   beams : 

Derivation  of  formula  for. ...  (n>  •5T8 

Boiler  explosions  as  affected  by  un- 
symmetrical  riveted  Joints.  ...308. 

(ed)   317 

Charts  for  designing  plate-girders.     By 

•  Jllhert  D.    Fish '835 

Columns ;  Three-segment  column-for- 
mula :  Increasing  column  stresses. 
By  N.  R.  McClure (let)    .■..^6 

Common  faults  in  detailing  wind- 
bracing.    By  II.  Arthur •372 

Coropariili\'-  i'~t  <it  two  full-sized 
r-i'  ' '-fe  fiat-slab  panelH. 

■■     .id)   631.   (l.-tsi    1130 

Coorr.  I    of   a    very    lari;- 

r.  •■     .nUimn (m    188 

Crack  '4  brittlcness 

,1  •1323 

Deslj:'  of     roofs. 

I '  it.   Sup.  . .  .    135 

DeslKi  .k's  and  Ihn 
<  ■'  in  framed 
-'  >n\< .'.46 

Dire>  '  na    columns. 

l:  ^1332 

EcoH":  .  Ktevi  Klrders  em- 
I  r.-te.  By  George 
r  ^845 

Gener  '- 'iK  Influence 

I  '  ;ile   trusses. 

l:  •rj27 

fJerti;  1,11.  Sup.  .    .'.43 

! subatruc- 

r (let)    IKO 

( n  I    ».'>3 

ii«     for    or- 
led)   1291 

I'oibi  .11   luw-lruas   hlgb- 

«  ledi    .-.23 
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F>"'  of   Tbeams.      By 
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STRESSES:   Reinforced  Concrete:    (Cont.) 
Slings    and    hitches    for    handling   ma- 
chinery.    Bv  .Tohn  Riddell .'les 

Strength    and    ductilil.T    of    iron,    steel 

and  bronzes  at  high  temperatures. '3 1 2 
Stresses    in    a    model    roof-tiuss.    tm- 
versity    of    Manchester,     hngland, 

(n)    10(0 

Tanks : 

Behavior  of  a  large  gas-holder  tank.*3(0 
Proportioning    the    steel    P'a"?,?.  °',,-n 

tanks *1'."'    ^'" 

Recent    standpipe    failure    at    Cairo, 
111.    Bv  «.  C.  Habermeyer •S.io 

Tests  of  large  brick  piers  :  Brick  piers 
laid  in  cement  and  lime  mortar, 
48x48  In.  by  12  ft.  test  for  c()m- 
pressiblllty  In  5000-ton  testing 
machine v;  ■■•,•■■■  b" " '    S .? 

Text-book  of  mechanics.    Eng    Lit.  Sup.  341 

Theory     and     practice     of     mechanics. 

Eng.  Lit.  Sup •...■• 1034 

Theorv  of  structures.     Eng.  Lit.  Sup..  12o0 

Timber:    What    is  a   proper   safe   unit 

stress  tor  timber? (ed)    133o 

Transmi.-ision  line  formulas  for  elec- 
trical engineers  and  engineering 
students.     Eng.  Lit.  Sup 822 

Windbraciug  without  diagonals  for 
stcel-fiame  olHce-bulldings.  . .  .49:i. 

(let)    862 

Wind  stresses  In  buildings (lets) 

S62,   1077 

Wreck  of  partly  built  low-truss  high- 
way bridge  over  Arkansas  Kivcr 
by    buckling    of    unstayed    upper 

chords:    Wellsvlllc,   Colo (ed) 

523,  ^532,  (lets)   737 

STRIKES: 

Arbitration    between    the   railways  and 

the   locomotive   firemen (ed)   425 

Control  of  railway  operation  by  organ- 
ized   labor (ed)    1012 

Legislation  to  avoid  railway  strikes ; 
Railway  Business  Association  urg- 
ing Congress  to  undertake  the 
enactment  of  a  law  for  the  better 
a\oidance  of  railway  strikes.  .  nd)  733 

Panama  Railroad  Steamship  Line  met 
by  ordering  ships  mauned  by  en- 
listed men  from  United  States 
war    vessels (cd)    221 

(See  also  Labor.) 

STRUCTURAL  DESIGN  : 

American    Bridge    Co.'s    new    specifica- 
tions for  iHieaiu  connections  :  pro- 
?ortioning    plate-girders;    Column 
ormulas.       By     N.     U.     McClure, 

364.    (let)    085 

Buckling  in  webs  of  beams ;  Deriva- 
tion of  formula  for (n)    '578 

Charts      for     designing     plate  girders. 

By  Gilbert  D.  Fish 'SSS 

Column-formula :  Three-segment  for- 
mula of  E.  B.  LaSalle. . .  (n)   577, 

(let)   586 

Columns :    Direct  method  of  designing 

columns.      By  George   Paaswell.  . '1332 

Common     faults'  in      detailing     wlnd- 

braclng.     By  11.  Arthur •573 

Cotton  storage  shed  of  ecoii<»inical 
design:  Mobile  &  Ohio  It.  U..  .Mo- 
bile, Ala.     1;.  S.   Pennebaker,  .Ir..    ^26 

Design  and  construction  of  roots;  Text- 
book on.     Eng.  Lit.  Sup 135 

Design  of  steel  ..lill  buildings  and  the 
calculation  of  stresses  In  framed 
structures,      ling.  Lit.  Sup 540 

Economical  design  of  steel  girders  em- 
iM-dded  in  concrete.  By  George 
Paaswell    ^845 

Gent-ral  method  for  drawing  iDfluence 
lines  t(.r  stress  In  siiii[>le  trusses. 
By  Malverd  A.   Howe •1227 

German    bandbook   of.      Eug.   LU.    Sup.  543 

Hip  and  vallev  .leslgn.  Details,  for- 
mulas and  griiplib^ ;  Roofs,  hop- 
l.ers  and  pipe  Hue.     Kng.  Lit.  Sup. 1039 

Improving  the  engineer's  status.,  (u)    1067 

Proportioning     the     shell     plating     of 

tanks    •170,   ^370 

Shop  and  mill  Inspection  of  structural 

st.el.     By  Albert   W.  Buel.det)    1017 

Stresses  In  a  model  roof-truss,  Uni- 
versity   of    .Manchester,    England, 

(n)    1070 

Structural    details    of    hip    and    valley 

riift.Tf.       Ur.i;     Lit     Sup 1030 

I (nl    171 

.  Kng.   Lit.   Sup.l',:50 

1                                       ixi  formula :       In- 
ti    Htreuca,      By    N. 
H      M'   I'll.-       (let  I    ,'.86 

Wlndbraclng  witlioiii  diagonals  for 
«le..|  frame    iplllc..  bulidlngs. . .  •411'.', 

(let)    862 

Wind  stn-sa.'s  in  biiildlnKs (letn) 

HO--',    1077 
HTRICTI  UAL   DETAILS: 

Crook-I  li-..  -t..i  rirch  bridge,  Gre- 
If-  ''■-  .  Oregon-  By 
<  '549 

FIre-i  .,u«e-     St.     Louis 

.•^i l.>..  St.  I.oiiU,  .M<...«6I14 

Mnderii    1.1..  I  tlpplt-    design.      By    .lolin 

A.  Garcia 'IBIO 

:    editi.rlnl      (let)     =    left,. 


STRUCTURAL  DETAILS;    (Continued) 
New  York,  Westchester  &  Boston  Ry. ; 
Overhead  construction ;  Scheme  of 

power   distribution *1208 

Reconstructed  bent  of  Chicago  &  Oak 
I'ark  Elevated  Ry.  with  one  col- 
umn shifted  to  remove  it  from  the 

roadway    ^561  , 

Reintorced-concrete  elevated  sidewalks. 
East    St.    Louis,    111.       By     E.    R. 

Rodenberg    '62 

Reintorced-concrete  ore  docks :  Mar- 
quette, Mich 'S 

Reintorced-concrete  viaduct,  at  Fitch- 
burg,  Mass ^443 

Sewage  testing  plant ;  Cleveland,  ubio. 

By   R.   Winthrop   Pratt '292 

Sewickley  cantilever  bridge  across  th.- 

Ohio  River 'SOS 

Steel  ore  dock ;  Two  Harbors,  Minn. : 
Duluth   &   Iron  Range  R.    R.. 

•13.    (erratum)    226 
Steel  substructure  for  the  grade  ci-oss- 
ing    of    the    Illinois    Traction    Co. 
and  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.   Louis   Ry.   at  Muncie, 

Ind ^448 

Temporary  rolling  drawbridge  (tor  toot 
passengers)     over    the    Milwaukee 

River,   Milwaukee,   Wis ^210 

Viaduct     approach     for     railway     and 
street  connections  ;   St.  Louis  Mu- 
nicipal Bridge.      By  S.  W.  Bowen.    ^94 
Subsidence :    Building    a    paved    roadway 

across  a  swamp.     By  James  Owen  600 
SUBWAYS  : 

Ixindou.   England  : 

Failure  of  a  railway  automatic  stop 
on  one  of  the  tube  railways  of 
London,   England.     By  U.  Raynar 

Wilson   (let)    479 

St.    Paul's    Cathedral    in    danger    of 

undermining   (us)   132,534 

Semi-centenary         of        underground 

rapid  transit,  Jan.  10 (n)   270 

New  York  City  : 

Activities  of  interstate  bridge  and 
tunnel   commissions  of   New   York 

and  New  Jersey (ni    382 

Block  in  subway,   Feb.   18 ( u  i    439 

Center  St.  loop  subway  nearly  com- 
pleted     ( n I    756 

Company  stores  contemplated  by  In- 

terborough  Rapid  Transit  Co.  .(n)   594 
Footway    tuuucl    under   Fort   (jeorge 

Hill    484,    (erratumi   590 

Freight  subway  to  be  built   on  west 

side    (ni    806 

Greatest  piece  of  engineering  work  in 

the  world (ed)    632 

Proposed  highway  bridge  and  high- 
way tunnels  across  the  Hudson  at 

New   York ^830 

Subways     under     constructiou     and 

Erojected  on  a  cooperative  contract 
etween  the  city  and  street  rail- 
way corporations,  assured  or  post- 
poned'^    (nl    236 

Trallic  in  ;  Abstract  of  Sixth  .\nnunl 
Report  of  the  Public  Service  Com- 
mission     ( n )    195 

Tunnel     accident    at     5eth     St.     and 

Lexington  Ave 1300,   (ui   IS-'iO 

Philadel;)hia.  Penn. :  (Comprehensive 
rapid-transit      subway      s  y  s  t  e  m 

planned   for   Philadelphia (n)    980 

Transportation      facilities      and      city 

iiianning.      By   Milo  R.   Maltble.  ..  I02r> 

Venlllation  of  subway  tunnels 64ii 

Sugar ;   l':(rect  of  cocoanut  oil  and  sugar 

on  concrete,  (lets).  120.  274.  4i.S,  1077 
Sunny  hour  chart  ;  Simple  device  tor  de- 
termining  lu    which    window   of  a 
building  the  sun  will  shine  at  any 

season  of  the  year (ni   852 

Sunstroke:    Freedom    of    Panama    Canal 

laborers  from  sunstroke (u)    803 

Surgery ;    Vanadlum-sleel    plates  as   rein- 
forcements in  setting  fractures  of 

the  long  hones (let  I      3:i 

SURVEYING    INSTRUMENTS  : 

Meaning  of  "theodolite" (n)    677 

Mechanical  surveyor  for  making  pro- 
Hies  and  setting  slakes  auto- 
matically   (nl  •171 

Recent  developments  in  surveying  in- 
struments:    Compass  testing     nud 

plane-table  devices (n)    371 

Recent  thefts  of  surveying  Instruments 

In   New   York  City (lei  I      83 

Stereophotographic  surveying;  De- 
scription of  the  Instruments  used 
in  stereophotoKrammetry.'. .  .•602. 
(ed)    632.    (lets)    738,   9-20,    (eritt- 

ratum)  9L'I,   (le.)   1010 
SURVEYS  AND  SURVEVINO: 

Alaska  :  Panoramic  camera  and  plane- 
table  VM  slereopbotography  for 
inappliiK  Alaskan  topography.     By 

J.  W.  Ilaiiley (let  I   1010 

Azimuth  by  direct  solar  observation  ; 
Methoas  and  diagrams, 

•43-1.  (let)   Ntll,  (erratum)   1107 
Itoroiigh  Ruryi'vor  and  master  of  works 

tor  »38»  II  year  : 1100 

liounilarles  ami   landmarks;   Retracing 

old  survey  IliirH.     Kng.  Lit.  Hup...   822 
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SUHVKYS  AND  SUKVliVING  :    (ConUnued) 

Camps  :  Food  supplies  tor  construction 

camps (n)    172 

CliHlnnati.  iihlo;  Topographic  survey 
of  a  ilil.kiy  settled  city.  By  Hugh 
C,    Milrhcll •OS-.',    (lets)    1015 

IMements  cil'  llie  precision  of  measure- 
ments and  graphical  methods. 
Kng.  Lit.  Sup 1037 

I'.ulogy  oC  the  laud  surveyor (n)    852 

I'Meldwork  and  computations  for  laying 
out  subdivisions  on  curved  street 
lines.     Ky  J.  II.  Anderson, 

•846,    (lets)    1328 

■Geodetic ;  I'reclse  level  net  of  the 
United  States.  By  William 
Bowie   775 

llydrographic : 

Current  observations  with   a   stadia 

tloat.     By  B.  L.  (J.  Roes 'SeS 

River  survey  made  on  the  iee...(n)    851 
Valuable    set    of   stream    gaging    rec- 
ords,  liiilndelphla.   Penn (let)    739 

Leveling:  Accurate  method  of  leveling 

with  a  wye  level (n)   1331 

•Licensing    surveyors    In    Canada.      By 

!<'.  K.  Beach (let)  1293 

Lots  between  non-parallel  lines.  Form- 
ulas for (ns)    17-_'.  'SSI 

Manual   signals  for  field  engineers.  ..  *1072 

Alining  engineers'  examination  and  re- 
port hook.     Kng.  Lit.  Sup 822 

I'apers  and  discussions  at  the  annual 
convention  of  the  Illinois  Society 
of  Engineers  and  Surveyors 250 

Snow  surveys  for  predicting  stream 
flows ;  V.  S.  Weather  Bureau 
Work  in  I'tah :  Instruments  and 
methods.     By  J.  Cecil  Alter 'lllO 

Stadia  : 

Current   observations   with   a   stadia 

float  'ses 

Topographical  surveys  for  drainage 
districts.  iJy  Walter  A.  Birket. ..  352 
Stereophotographic  surveying :  Devel- 
opment of  photographic  surveying 
in  Europe  :  Theory  of  photogram- 
metry  ;  Description  of  the  instru- 
ments used  in  stereophotogram- 
metry.  By  Otto  Lemberger.  .•r.iii. 
(ed>.  632.  (let)  738,   (erratum  921, 

(lets I    920.  1016 
Surveying  lots  with  curved  boundaries, 

(lets.   1328 
Survey  of  the  proposed  Delaware  River 

drive in)  1201 

Topographical  : 

Cincinnati.     Ohio;     Thickly     settled 
city.     Bv  Hugh  C.  Mitchell. 

•652.    (lets  I    1015 
City   topographic  surveys :    Selection 

of  scale,  etc (letsi  1015 

Surveys   for   drainage   districts.     Bv 

Walter  A.   Birket ".   352 

Transit  a  rival  of  the  hat  pin....(n)   313 
Swain,  George  P..  Biographical  sketch  of. 

By    C.    Frank   Allen «196 

Swimming    pools ;     Rensselaer    Polytech- 
nic Institute.  Troy.  X.  Y.  ;  Details 

of  construction '256 

SWITCHES  : 

Block   signals   and    interlocking   plants 
on     the    Chicago     Great    Western 
R.  R.     By  H.  M.  Sperry.  .•104,  (let)  274 
Douhle-gage   track  on   an   electric   rail- 
way.  Wheeling.   W.  Va 'Sgo 

Gasoline   torch  for   thawing  pipes  and 

molting  snow  at  switches *162 

Measuring   the  gage  of  track  at  frogs. 

(n)  1070 
New  York,  Westchester  &  Boston  Ry. : 

Switch  and  signal  equipment.  .  .  .^1215 
Syndicalism,  industrialism,  unionism  and 

socialism.      Eng.  Lit.  Sup 1254 

T 

Tables :    Acres    irrigated    or    drained    by 

centrifugal    pumps (n)    1072 

Tamping   machines :    Power  tamping   ma- 
cnine     for     trench     and     surface 

work    ^361 

TANKS  AND  STANDPIPES  ; 

Concrete :  Reinforced-concrete  tank  for 
water-works  at  Berlin,  Ont.  By 
L.  ,T.  Mensch •309 

Effect  of  on  water  ram  in  mains  :  Ex- 
periments with  locomotive  stand- 
pipe  and  with  fire  engines  at  Hart- 
ford.   Conn (n)    504 

Failures :  Recent  standpipe  failure  at 
Cairo,   111.     By  G.  C.  Habermever, 

(n)    390.   ^825 

Masonry  :  How  to  repair  the  Nashville 
reservoir  wall,  which  slid  out  on 
Nov.  4 •278 

Paints  for  tank  interiors (n)   1071 

Proportioning     the     shell     plating     of 

tanks •170,    ^370 

Tank  design  questions.     By  H.  W.  Al- 

rich (n)    171,    (let)    370 

(See  also  Gas-holders.) 
Tar;   Pavements,      (See  Pavements.) 
TAXES  : 

Federal  income  tax  made  possible  by 
the  sixteenth  amendment  to  the 
United  States  Constitution. ...  (n)    353 

(n)   =  note,   (ed) 


rAoB 
TANKS:    (Continued) 

Land-tax  system  or  benefit  assessments 
for   public    Improvements    In    Kon- 
sas  City,  Mo.     By  George  KesBlcr.l02G 
Road    funds    from    motor    vehicles    in 

Massachusetts    (n)    111 

Technical     societies.       (See     Engineering 

societies.) 
Telegraphy ;     (iovernment    ownership    of 
telegraph     lines    recommended    by 
Postmaster  General (n)    563 

TELEPHONY : 

Inductive  Interference  with  telephone 
lines  studied  by  Joint  committee, 
Railroad  Commission  of  California, 

(n)    328 
Present    status    of    the    telephone    in- 
dustry in  the  United  States 784 

Public     ownership     of     telephones     in 

Canada    (n)    623 

Telpherage ;    Warehouse    telpherage    sys- 
tem ;  Los  Angeles,  Calif '40 

Tennis   courts :   Construction   of  concrete 

tennis   courts (n)    172 

Teredo.     (See  Piles.) 

TERRE    HAUTE,    IND. ; 

Kffect  of  the  March  floods  on  water- 
works.    By  Dow  R.  Gwlnn ^742 

Tornado    and    flood    damage    at.      By 

Malverd   A.    Howe ,  ..(let)    •"SS 

TESTING  MACHINES: 

Detroit    machine    for    testing    paving. 

By  ,1.   C.  McCabe (let)    585 

Locomotive  testing  plant.  University  of 

Illinois.    By  Edward  C.  Schmidt.  .'OOO 

Sewer-pipe  testing  apparatus  with  tilt- 


TESTS  AND  TESTING  : 

Adhesion  of  old  to  new  concrete.  .  (n)    371 

Anemometers ;    Method    for   calibrating 

anemometers.     By  E.  F.  Learned.  *843 

Arches  ;  Test  load  for  a  concrete  arch, 

(n)    1150 

Automobile  testing  laboratory,  main- 
tained in  New  York  City  by  the 
Automobile  Club  of  America  to  be 
discontinued (n)    502 

Bearing  power  of  soil : 

Bearing  power  of  soil  under  founda- 
tions in  Chicago  ;  Test  of  the  bear- 
ing power  of  hardpan  ;  Test  of  the 
bearing  power  of  moist  blue  clay.  463 
Hardpan  and  other  soil  tests,  by 
various  architects  and  engineers 
of  Chicago,  in  co-operation  with 
the  Building  Department.  By  J. 
Norman    .Jensen *460 

Bending  tests  of  I-beams  made  recently 
by  the  Iron  City  Testing  Labora- 
tory,   Pittsburgh,    Penn (n)    •1283 

Blended  or  sand-cements :  Results  of 
the  study  and  experience  of  the 
United  States  Reclamation  Serv- 
ice.       By      Rapier     R.      Coghlan. 

1270,    (cd)    1290 

Boilers.     (See  Boiler  tests.) 

Brass  ;  Cracks  in  a  brass  switch-rod  : 
Investigation  of  cracks  which  a 
IH-in.  brass  switch  rod  developed 
during   service (n)    1273 

Brick  piers  laid  in  cement  and  lime 
mortar  48x48  in.  by  12  ft.  test  for 
compressibility  in  5000-ton  testing 
machine    •638 

Bridges :       Tank       cars       for       testing 

bridges    (n)    1070 

Cement.     (See  Cement  testing.) 

Comparative  test  of  two  full-sized  rein- 
forced-concrete      flat-slab     panels. 

(let)    624,    (ed)    631,    (let)    1139 

Concrete    sewer-pipe    tests    in    Kansas 

City.     By  E.  S.  Wallace ^568 

Corrosion  tests  of  single  and  two- 
metal  test  pieces  in  ordinary  and 
air-saturated  brine.  By  M.  B. 
Smith    *ia0-2 

Crushing  tests  of  steel  balls (nl    850 

Diesel  engines ;  Tests  of  engine  built 
bv  Busch-Sulzer  Bros.  Diesel  Co. 
made  by  A.  A.  Scott  of  Dallas, 
Tex (n)    841 

Electric  lamps  ;  Photometric  laboratory 

on  wheels,  Philadelphia,  Penn.  (nl  1197 

Elementary  handbook  for  use  in  me- 
chanical laboratories  and  by  test- 
ing engineers.  (German  text.) 
Eng.   Lit.   Sup 814 

Experiments  on  extinguishing  fires 
with  sawdust.  Bv  Edwin  A.  Bar- 
rier        217 

Fans  and  blowers ;  Air  measurement 
bv  Pitot  tubes,  tests  of  centri- 
fugal blowers.     By  C.  H.  Treat.  .  .^204 

Firebox :  Tests  of  a  Jacobs-Shupert 
locomotive  boiler  and  firebox, 
Eng.  Lit.  Sup (ed)   317,   333 

Flood  tests  of  concrete  bridges,  Philip- 
pine Islands (n)    897 

Flow  of  liquids  through  narrow  rect- 
angular channels.  By  Ernest 
Jonson    (let)    686 

Growth  of  commercial  research  labora- 
tory; General  Electric  Co.... 705, 

(erratum)   799 


TESTS  AND  TESTINGS:    (Continued) 

List  of  testing  laboratories  to  be  com- 
piled by  the  new  Austrian  govern- 
ment     (n)   .352 

Locomotive  headlightH  ;  Report  on  loco- 
motive headlights  by  the  Wiscon- 
sin Railroad  ComnilBslon  ;  Results 
of  the  stu<lles  made  of  the  various 
lights    7 

Locomotives  ;  Testing  plant  University 

of  Illinois.    By  Edward  C.  Schmidt.  •960 

Mechanical       engineering       laboratory 

manual.      Eng.   Lit.   Sup 139 

Methods  of  tests  for  concrete  mate- 
rials ;  Portions  of  report  of  1,'oin- 
mittee  on  Speciflcatlons  and  Meth- 
ods of  Tests  for  Concrete  Mate- 
rials, National  Association  of 
Cement    Users 42 

Paints :     Test     of     red-lead     priming 

paints.      By  Cloyd  M.  Chapman.  . '948 

Pavements ;  Detroit  machine  for  test- 
ing paving.    By  J.  C.  McCabe.  (let)  585 

Performance  and  power  consumption 
of  a  2'/4  cu.  yd.  electric  shovel; 
Truckee-Carson  Irrigation  Project, 
U.  S.  Reclamation  Service.  By  C. 
E.   Hogle •168 

Performance  of  large  alternating-cur- 
rent machines 481 

Piles :   Tests   on   cast-ln-place   concrete 

piles.    By  Francis  L.  Pruyn '592 

Preservatives  for  stone  under  test  for 

four  or  five  years  In  Germany,  (n)   578 

Proper  degree  of  concrete  mixing.,  (n)   578 

Roofs  ;  Stresses  in  a  model  roof-truss ; 
University  of  Manchester,  Eng- 
land     (n)   1070 

Sewage  disposal  by  sedimentation, 
London,  England ;  Large-scale 
tests ;  Condensed  statement  by  Sir 
Maurice    Fitzmaurlce 122 

Sewage  disposal  investigations  at 
Cleveland,  Ohio,  preparatory  to 
the  design  of  sewage-treatment 
works.     By  R.  Wintbrop  Pratt...  •287 

Sieves  and  sieve  cloth  tested  by  U.  S. 
Bureau  of  Standards,  Washington, 
D.  C.  ;  Fees  for  work (n)    213 

Station   for  the  United   States   Bureau 

of  Mines.  Pittsburgh,  Penn...(n)   595 

Strength    and    ductility   of    iron,    steel 

and  bronzes  at  high  temperature.  •372 

Test  of  a  very  large  reinforced-con- 
crete column  before  a  delegation 
from  the  National  Association  of 
Cement  Users  in  Laboratory  of 
U.  S.  Bureau  of  Standards,  Pitts- 
burgh    (n)   188 

Tests  of  grouting  gravel  in  river  beds; 
Experiments  made  for  ascertaining 
the  possibility  of  forming  founda- 
tions of  bridge  piers,  etc.,  in  river 
beds  composed  of  sand  and  gravel 

deposits (ed)   969,  *979, 

(erratum)    1140,    (let)    1190 

Tests   of   reinforced-concrete    buildings 

under  load.     Eng.  Lit.   Sup 1253 

Test-weight  car  equipment  ordered  by 
the  Bureau  of  Standards,  Wash- 
ington. D.  C (n)    1301 

Timber:      Mechanical      properties      of 

wood (n)    1226 

Turbines ;  Record  witerwheel  effi- 
ciency    (n)   773 

Underwriters'  Laboratory.  Inc..  Chi- 
cago, secures  additional  land  for 
extensions (n)    628 

Vitrified    paving    brick    tests,    Albany, 

N.   Y (n)    833 

Waterproofing  concrete :  Western  (as- 
phaltic)  oils  not  effective  water- 
proofing agents  tor  concrete 908 

Water   wheels;    Test   of   a    10-ft.    steel 
overshot   water   wheel.    University 
of  Wisconsin.     By  C.  R.  Weidner.    •SS 
THEATERS:. 

Barraques,  Belgium ;  Panic  in  a  mov- 
ing picture  theater.  Dec.  22,  1912, 

(n)     44 

New  York  City  : 

Failure  of  a  theater  building  under 
construction    at    3d    Ave.    &    87th 

St.,  on  Jan.  22 •234 

Panic    in    moving    picture    theater. 
Feb.   2 (n)    284 

Synchronizing  the  talking  and  mo- 
tion picture  machines 'n)    439 

Vervius.     France.     Panic     in     moving 

picture  theater.  Mar.  0 (n)    594 

Theodolite:  Meaning  of  "theodolite",  (n)   577 

THERMODYNAMICS  : 

Calculations    on    the    entronv-tempera- 

ture  chart.     Eng.  Lit.  Sup 136 

Elements    of    heat-power    engineering. 

Eng.  Lit.  Sup 817 

Laws  of  heat  transmission.     By  Irving 

Langmuir    11.58 

New    entropy    analog.      By    V.    Kara- 

petoff •406 

Steam  engineering :  Elementary  text- 
book.    Fng.  Lit.  Sup 814 

Thompson.   R.   A'.,   Biographical   sketch 
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TIES: 

Annual    convention    of    the    American 

Railway   Engineering  Association.    640 
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TIES;   (Continued) 

Block     signaling    and     train     tontrol ; 

Annual  progress  report 3S7 

Corrosion    or    spikes    In     tics    treated 

with  zinc  chloride 270 

Preservation.   (See  Timber  preservation.) 

Rallwa.v     grade     crossing     with     steel 

foundation    •44S 

Steel  ties  on  foreign  railways •1307 

TILE: 

Drain  tile.     (See  Pipe.  Clay.) 

Effect  of  moisture  on  the  strength  of 
concrete :   An   explanation  of   con- 
crete drain  tile  failures.  (leUi  127,  224 
TIMBER  : 

Decay    of    wooden    piles    In    tidewater. 

(ni   576 

.Mechanical  properties  of  wood....(n)   1226 

Merits    of    different    woods    for    street 

paving.      By  n.  G.  Davis 302 

Stresses :  What  Is  a  proper  safe  stress 

for  timber (ed  i   1335 

Use  of  wood  poles  In  the  United  States 

In  1911 (ni  12»5 

TIMBER  PRESERVATION": 

Comparison  of  zinc-chloride  and  creo- 
sote      226 

Creosote  method :  Merits  of  different 
woods  for  street  paving.  By  H. 
G.  Davis 302 

Decay    of    wooden    plies    In    tidewater, 

(ni   576 

Fenders  of  the  Panama  canal  will   be 

treated  with  a  preservative.  ..  (ni    198 

Plant  of  the  Baltimore  &  Ohio  R.  R.. 
at  Green  Springs.  W.  Va..  One  of 
the  mnst  complete  and  modern 
timber  treating  plants  in  Ameri- 
ca     •11S2 

Steel  vs.  wood  for  river  barges ;  Com- 
parative costs.  By  A.  E.  Hage- 
boeck     (let)   321 

"Hood  Preserving  World":  new  month- 
ly Journal.     Eng.  I,lt.  Sup (n)  1038 

Zlncchlorlde  proce.ss  :  Corrosion  of 
spikes    In    ties    treated    with    zinc- 

chloride :;7i) 

Tipples  :   Modern  steel. tipple  design  :   Ab- 
stract of  a  paper  read  at  the  Min- 
ing Conference  at   the    Unlversltv 
of  Illinois.     By  John  A.  Garcia,  .'mfi 
TIRES: 

Xew    type   of   rubber   cushion    tire   for 

automobiles (n)   9<i6 

<See  also   Wheels.  I 
TORCHES; 

Gasoline   torch   for  thawing  pipes   and 

melting  snow  at  switches •162 

Oxjacetyli-ne  cutting,  steel. frame  ware- 
house. I'.nlilmore.  Md.  :  Clearing 
up  steel  wrei  kage  at  low  cost.  . .  .'568 

f'xybydrogendame  working  under  wa- 
ter  (n)   807 

Toronto.  Out.  :  Extensive  harbor  develop- 
ments about  to  be  undertaken : 
Plans  for  development  of  harbor 
to   extend   over  a    period   of  eight 

Tears   ^1116 

TOWERS  FOR  ELECTRIC  POWER 
TRANSMISSlO.N"  : 

llrnden    Copper    Co..    Rancagua.    Chile. 

By  C.   C.   Newton 1046 

TransmlHiilon  line  const  ruction,  meth- 
ods and  costs.     Eng.  Lit.  Sup.. 

r.46.   (leti    809 
Towers     for     range  Hnder     stations     for 

forest  (Ires .',7.T 

Town   planning.      (See  City  planning.) 
TRACK; 

Annual    convention    of    the    American 

Railway  Englne.Tlng  Association.  .    040 

HliM-k     signaling     ami     train     control  ; 

Annual  progress  report 387 

C<.rr'.s|on  of  spikes  In  lies  treated  with 

zinc  .  hlorldn 270 

Cost  iKirl  nmlnt">nnnce  of  stone  hallnst .    683 

DIntrnn.     f' r    wheel    and    truck    clear- 

'         -.     By  Willis  Boothe.  .'S'S 

1  I  Hast    for  electric  rail 

•..ir..r  All,.ria.  Cnn.(n)  204 
■     iric  rail- 

•890 
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'iTer    between    curved 
iicks.          By       R.       W 

•'"■■  'lOHS 

M'-a-.iiliig  the  Ksge  of  track  by  frogs, 

(n)   1070 
Old    '.S|~-»    lr,,fin    on    fmrk    jnrks    r-- 

■■■'  '   '11    524 
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TRACK:    (Continued) 

Special  problem  In  reverse  curves.     By 

Wm.  C.  Crosbv '1322 

Spring-damp  rail-brace  gripping  the 
rail  base  by  means  of  screw- 
spikes  '415 

Steel  substructures  for  the  grade  cross- 
ing of  the  Illinois  Traction  Co. 
and  the  Cleveland.  Cincinnati.  Chi- 
cago &  St.  Louis  Ry.  at  Muncie. 
Ind. :   International  Steel  Tie  Co.. 

Cleveland.  Ohio '448 

Steel   ties  on   foreign  railways *1307 

Street   railway  : 

Compound    rails    on    Chicago    street 

railwa.vs (lets)  'I'O,  527 

Seattle :    (Jrade    reduction    on    street 
railwavs.     to     meet     radical     new 
.street  grades.      By  Carl  H.  Reeves.      ^72 
TRACK  EI.EVATIO.N  : 

Clntinnati.     Ohio :     Progress     expected 

during  1913 (n)    159 

City's  side  of  grade-crossing  elimina- 
tion :  Property  damage  and  im- 
provement:  Appearance  of  bridges. 

By  Robert  HofTman 3.59 

Jollet,   III.:  Detailed  design  of  bridges 

and  subways  at  street  crossings.  .'952 
Railway    bridges    on    track    elevation. 

By  Geo.  H.  Tinker 355 

(.See  also  grade  crossings.) 
Traction  engines;  Promotion  of  traction- 
engine  competition (n)  1234 

Tractors ;  Electric  tractor  for  hauling 
freight  cars  In  city  streets,  Penn- 
sylvania R.  R •348 

Trade      wastes.         (See      Manufacturing 

wastes.  I 
Traffic  records.    (See  Pavements:  Roads.) 
Tratfic  regulation  on  streets  :  New  street 
traBic   regulation   at   Los   Angeles, 

Calif.     By  Chas.  K.  Mohler 895 

TRAI.XS: 

New  York.  New  Haven  &  Hartford  R.R. : 
The     Merchants'      Limited     between 

New  York  and  Boston (n)    485 

Through   train   service   between   New 

York  City  and  the  East 1283 

Railway  advertising  literattire;  Trains 

practically     Indestructible.  ...  (ed)    581 
Railway    construction    and    train    ton- 
nage.    By   R.   N.   Beglen 727 

Train  resistance  tests ;  Effect  of 
curves  In  increasing  train  resist- 
ance        410 

TRANSITS; 

Meaning  of  "theodolite" (n)    577 

Transit  a  rival  of  the  hat  pln....(n)   313 
When  the  frost  Is  on  the  transit.,  (n)   •.')77 
TRANSPORTATION  : 

Bourne  scheme  for  federal  aid  to  road 

construction    (ed  i    1074 

Chicago,    HI.;    Municipal    participation 

In  railway-terminal  projects,  (ed  I    1230 
Concerning    raihvav    drawbridges.      Itv 

M.  Meigs (ed)   173.    (let'l    273 

Cost  of  horse-drawn  vehicles  versus 
electric  vehicles.     By  W.  R.  Metz, 

(let  I    1294 
Drawbridges  over  rivers  having  limited 
navigation:    Missouri    Pacific    Rv. 

By  C.   E.  Smith 151,    (ed)    173 

Efficiency  of  railway  freight-car  eciulp- 

mcnt (ed)    319 

Engineer's  stage  Journey  through  Ari- 
zona and   .Mexico  In   1880.      By  C. 

L.   Annan •!  128 

Hudson   Bay   I(y.  ;   Perils  of  navigation 

on  the  Hudson  Bay  Route.  .  .(ed)   ^222 
Inirensing  the  service  of  freight  cars: 

Illinois  Central  R.  R :n5,     ed)    319 

Interstate  Commerci-  Commission  ; 
Glaring    example    of    tendency    to 

overload  inibllc  offlclals (ed)    223 

Limiting   the  size  of  motor  trucks  for 

use  on  streets  and  roads (ed)    124 

London.  England ;  Seml-centcnarv  of 
underground    rapid    transit,  '.Ian. 

„      10 (n)    270 

Motor  truck  rellnblllty  run  under  the 
nusplces       of       the       Washington 

.,      "Post" (n)   655 

Motor  trucks  for  contractors (n)    1330 

New  England :  Proposed  extension  of 
the  Grand  Trunk  Ry.  system  In: 
Description  of  grades  and  align- 
ment     •212 

New  York  I'lty:  Grenlest  piece  of  en- 
gineering work  In  the  world  :  Sub- 
way conHlructlon (ed)   032 

Operation  of  elevated  railways  as  one 
complete  s.vslem,  deinanded  by  the 
city  as  a   iiienna  of  Increasing  the 

trnffic  capacity (n)    1107 

Itnllroiids:  Rates  and  regulation.     Eng. 

Lit     Sup 3S2 

llnllwny  e.instriiillon  anil  train  ton- 
nage.     By  B    N.   Beglen 727 

llnllway  terminal"  In  Inigc  cities  and 
the    Infest    Chicago   Terminal    pro- 

„       J".';!       •. fed)   427 

San     Iranclwo.     Calif.:      IVogress     In 

irnnaiMirinllon   Imnrovemenis 008 

Stenmhoats  and  drnwhrtdges ;  Why  It 
l«  that  the  water  traffic  has  the 
right  nf  way  Instead  of  the  rail- 
road.    By   M.   Meigs (let)    275 


•diforlal.   (let)    =   leller. 
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TRANSPORTATION:    (Continued i 

Train  resistance  tests  :  Effect  of  curves 

in  increasing  train  resistance....   410 
Transportation  facilities  and  citv  plan- 
ning.    By  Milo  R.  Maltbie.". 1025 

ritimate    power    to    regulate    railway 

rates    ( ed)    1290 

Very  heavy  motor  load  hauled  through 

New  York  City  streets (n)   959 

TRAVELERS  : 

Cantilever  traveler  used  for  Crooked 
River  arch  erection.  Oregon  Trunk 

Ry.     By  Clement  E.  Chase •549 

Erection  costs  for  a  double-track  rail- 
way bridge.     Ey  M.  A.  O.  Stilson, 

•■■W2.  575 
(See  also  Bridge  erection.) 

TRESTLES ; 

Failure  : 

Central     of     Georgia     Ry.,     Athens, 

Ga..    Mar.   5 (n)    534 

Chesapeake  &  Ohio  I!.  R.,  Richmond,  

Ind..   Mar.   5 (n)   534  .^H 

Foit    Dodge,    Des    Moines    &    Southern  ^Bi 

Ry. :     Replacing     a     high     timber  ^^P 

trestle  with  a  steel  viaduct '830  ^H^ 

Reconstructed  bent  of  Chicago  &  Oak 
Park  Elevated  Ity.  with  one  col- 
umn shifted  to  remove  it  from  the 
roadway     •561 

Temporary ;    Rebuilding  the  Zanosville 

bridge,  Baltimore  &  Ohio  R.   R.    •IHO 

Timber :  Baker  River  &  Shuksan  I!.  R. : 
Baker  River,  Wash.  ;  Trestle 
bridge  carried  on  timber  lieams.  .•1205 

Wabash  R.  R. :  Partial  wreck  of  the 
Sangamon    River    bridge.    Decatur, 

111.,  by  a  derailed  train 89 

TRIANGLES ; 

Combination    drafting    Instrument 'S5a 

Prog-angle  triangle  for  plotting  turn- 
outs.    By  W.  W.  Gruber ^575    .^m 

Triangle     with     bevels    and     holes     for  ^H 

gtiide  lines  for  lettering.  ...  (n)   •1089 ^H| 

Triangulation.    (See  Surveys  and  survey-  '        ^H; 

ing.)  ^Hl 

Tro.v,   Ohio;   Notes  on   the  Miami    Vallev  ^H 

flood    ".  •924   ^1 

TRUSSES :  Vl 

General  method  for  drawing  influence 
lines  for  stress  in  simple  trusses. 
By  Malverd  A.  Howe ^1227 

Stresses    in    a    model    roof-truss :    I'nl-  ^ 

verslty  of  Manchester. England. (n)  1070    ^L 

Wreck  of  partly   built   low-truss   high-  ^M\ 

way    bridge    over    Arkansas    River  ^B 

by    buckling    of     unstayed     upper  ■ 

chords;   Wellsvllle,   Colo (edi 

.3'2.3,   •332.    (lets I    737 

(See  also  Bridges:  Roofs;  Stresses.) 
TRUSTS : 

Control  of  banking  over  Industry : 
Proceedings  of  the  so-called  Money 
Trust  Investigating  Committee  of 
Congress led)    170.    (let)   323 

Investigation  of  the  efficiency  of  trusts, 

(n)   781 

The  new  competition.     Eng.   Lit.   Sup.    817 
Tuberculosis :     Plans    completed     for    In- 
firmary group  of  buildings  for  Chi- 
cago Municipal  Tuberculosis  Sani- 
tarium     in)   806  I 

Tuldng;  Steel:  Remarkable  upsetting  job 

on  a  length  of  steel  well  casing.  •1,320  j 
TUNNEL   LINING  : 

Elimination  of  timbering  In  rock  tun- 
neling; Proposed  method  of  tun- 
neling In  heavy  ground  without 
timbering,  using  iiiterlncklug  con- 
crete blocks :)24.   (lets!    0S,"> 

fierman      textbook     nn      proportioning 

tunnel    lining.      Eng.    Lit.   Sup .  .  .  .    54,S 

rieavv  relnforced-concrete  lining  on  the 
Cleveland  Short  Line  Ry.  tunnel, 
Cleveland,    Ohio •.- 

Repair  of  an  old  brick  tunnel  lining: 
Reinforcing  and  waterproofing  the 
double-track       llonebach       tunnel. 

Germany    •1312 

Tuiinillng  machine;  Knrns  tunneling  ma- 
chine   with    drill     head    6     ft.     In 
diameter.  .•470,    (ed)    475,    (lets)    1(i79 
TUNNELS  AND  TUNNELING' 

Alps  Mountains  ; 

Cote    d'Or   Mountains:    Underground 

river  pierced,    Dec.   23.    lOIJ.inl      110 
Loetschberg  Ry. completed  Feb.  2s.(ni  .'i34 

Canadian  Pacific  Ry. ;  Rogers  Pass ; 
Longest  railway  tunnel  In  North 
America  to  be  built (n)   584 

Chicago.    III. :    Two    tunnel    explosions, 

.Tan.   1M5 (n)    187 

Cleveland  Short  Line  Ry.  ;  Novel  tun- 
nel work,  with  heavy  relnforced- 
concrete  lining •.I.'iil 

Klliuluallon  of  timbering  In  rock  tun- 
neling: Proposed  method  of  tun- 
neling In  heavy  ground  without 
timbering,  using  Interlocking  con- 
crete blocks.     Bv  .lohn  F.  O'Rmirke. 

•324    (lets)    085 

Fast  work  In  driving  a  mine  drift; 
Vinegar  Hill  Zinc  Co..  near  Liv- 
ingston. Wis.    Ily  E.  T.  Lednuiu  .  .  •OOI 

',  t  -  Inset   sheet. 
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•ri'.NNi:i>   ANIf  •ITNMOI.ING:    ( ('Diillniiccl  i 

[•'lIMiii;  a  tiiTinc'l  cave-lu  by  H'"  li.v 
dnuillc  iilcllloil  :  I'otttTM  Kails  ],\\if 
llni'.  I(lmi-a.  N.  V.  lly  Duuiilil 
K.   MrL.Mid •lUSO 

Gofmiiii      ii'xl  liook     ou     propoi-tloiilng 

lunni'l  linlii),'.  .  Kng.  Ml.  .Sup 04:! 

Kniiis  tiimii'lliiK  umcnlne  wltli  drill 
iK-nd  H   ft.  Ill  dlnmeter.  .  (cd)   47.'i, 

•470   (lets)    1(17!) 

I.os  Anp'li's  nqui'duot  : 

CmuiilflicMi  (if  HMi-k  ;  fJiMlcnil  dc'- 
siriiilicTi  of  mi-lhnds  and  ciist  dala, 
l;v  r.nit  A  ll.'ialy,  .•i:;57,  (cd)  I'-'Sa 
I'ailiiii'  III  111!'  Saiul  e'lifioii  Incliiu'd 
Di-.j-suif  luuni'l.  Uy  Hurl  A. 
llilnly •1147.    'IISS 

Xecaxa    puwer   plant,   Mex.,    lOxtenslon 

work  on (n)    75G 

New  York  City  : 

AcUvilii's  ol'  interstate  bridge  and 
tuuui'l    idiuniisslous   of   New    York 

and  New  .lerscy (n)    382 

Footway    tnuiu?!    under    Fort    (icnrge 

Hill r.lMI,    (crral.irii)    590 

Proposed   highway   brldgi'   ami    lilgli 
way  tunnels  across  the  lludsnii  ;it 
New   York;   Comparative   inerils  .  . 'SiW 
Tunnel  aceident  at  .'JtitU  St.  and  Lex- 
ington Ave V2I»K    (n)    i:i50 

Novel  tunnel  work  on  the  Cleveland 
Short  Line  Ky.  :  Heavy  relnl'orced- 
conerete    lining *^5C> 

Kallwav  construction  and  train  ton- 
nage: KITect  of  track  conditions, 
tunnels,  length  of  grade,  liy  K. 
N.    Hegien 7'-'7 

Itepair  of  an  old  brick  tunnel  lining; 
Reinforcing  and  waterprooling  the 
double-track  Honel)ach  tunnel, 
(rermany    •1312 

Ventilation  of  subway  tunnels  ;  An- 
nual convention  of  the  American 
Uailwav  Engineering  Association. 
Chieagc,  Tll„  Mar.  18-20 040 

TURBIXKS  : 

Gas  :  Gas  turbine.    Eng.  Lit.  Sup 1032 

Hydraulic ;  Record  waterwheel  effi- 
ciency  (n)   773 

Steam  : 

Canal  Road  plant  of  the  Cleveland 
Electric   Illuminating  Co •500 

Elements  of  heat-power  engineering. 
Eng.   Lit.   Sup S17 

Engineering  progress  in  the  V.  S, 
Navy :  Reciprocating  vs.  turbine 
engines 101 

Geared  steam  turbines  for  ship  pro- 
pulsion described  by  Sir  Charles 
Parsons (n)   783 

New  form  of  cooling  towers  for  use 
in  connection  with  low-pressure 
steam  turbine  installations  where 
the  available  supply  of  condensing 
water  is  limited (n)    651 

Projected  northwest  generating  sta- 
tion of  240,000  kw.  capacity  and 
its  initial  installation  :  Common- 
wealth Edison  Co.,  Chicago.  By 
W.  L.  Abbott '657 

"Rochambeau"  :  Transatlantic  steam- 
ship with  reciprocating  engines 
and  exhaust  turbines *303 

Steam  turbines :  Their  theory  and 
construction    •821 

Use  of  steam  turbine  driven  centri- 
fugal   pump     units ;     Youngstown, 

Ohio (n)    131 

I'liit  to  supplant  horse  power,  recom- 
mended before  the  recent  conven- 
tion of  the  American  Institute  of 

Electrical   Engineers 213,    (ed)    271 

Turkey  buzzards  as  scavengers (n)   1225 

Turnouts.      (See  Track.) 
Turntables.    (See  Railway  structures.) 
Turpentine  :  Turpentine  made  from  west- 
ern  yellow   pine   as   well   as   from 
long-leaf    southern    pine (ni    000 

TYPHOID    FEVER : 

Albany.  N.  Y".  ;  Typhoid  outbreak  due 
to  flooded  filters.  By  Theodore 
Honon    '1021 

Anti-tvphoid  vaccination  in  the  Rec- 
lamation  Service.  ..(let)    379,  503, 

(erratum)   590 

Goshen,  N.  Y. ;  Sewage-polluted  oys- 
ters,  cause   of (n)      45 

Kenosha.   Wis..   Outbreak (n)    1097 

Laurel.  Mont.  ;  Typhoid  epidemic 
caused  by  uncalked  joints  in  an 
intake  pipe.     By  W.  M.   Cobleigh.    720 

Papers     at     annual     meeting     of     the 

lUiBois  Water  Supply  Association  GCO 

Philadelphia,    Penn.  : 

Emergency  use  of  hypochloride  water 
disinfection  for  part  of  supply 
taken   from   Schuvlklll   River.      By 

Francis    D.    West 204 

Temporary  hypochloride  plant  for 
treating  sewage  of  Norristown, 
Penn.      By   S.   Cameron   Corson.  .. 'oSS 

Relation  of  a  pure  water-supply  to 
chronic  intestinal  tract  infection  ; 
From  a  paper  read  before  the 
American  Public  Health  Associa- 
tion        219 

(n)    =  note,  (ed) 


I'VI'IIOII)  FEVER;    (Contlnii.'d) 

Kockford,    ill.;    Water  supply   and    p..l 

lutloii.     By  G.  G.  Crane iiii2 

Rules  nl'  the  Ohio  State  Hoard  of 
Health  for  the  control  of  com 
iiLiirilcable  dlsi'a.se8  in  Hooded  dls- 
IrlclH.      lly   W.   H.  Dittoc O'.Mi 

Sewagi'  polMillon  of  Interstate  and  in- 
lernatlonal  waters.  Eng.  Lit. 
Sup 812 

Standards   for   the   hygienic   purity    of 

public    water   supplies 521 

Vaccine      for      Immunization      against 

lyphoid   fever   to   be   supplied    fi 

of  charge   to    local   health   olllclals 
throughout    Ohio (ui    15!) 

Zanesvllle.  Ohio;  Unusual  amount  of 
typhoid  fever  since  the  recent 
Hoods   (ni   880 

V 

United  States  Army;  Progress  in  Mili- 
tary I'xplosives  ;  Birdseye  view  of 
the  progress  which  has  been  niiide 
during  the  past  twenty  vcurs  in 
powders,  |iro.|ectilcs,  fuses  and 
primers.  By  Wllford  .T.  Hawkins.  •](•, 
UNITED  STATES  BUREAU  OF  DRAIN- 
AGE  INVESTIGATIONS: 

More  concerning  the  Everglades  drain- 
age work  ;   I'umps  to  be  installed. 

(edi      33 

Keinstatement  of  Messrs.  C.  C.  Elliott 

and    A.    D.    Morehouse (ed)    523 

UNITED  STATES  BUREAU  OF  MINES : 

lOxplosion-proof  electric  cciuipment  for 
mining  service ;  U.  S.  Bureau  of 
Mines  investigations  :  Work  of  the 
Allgemeine  Elektricitffits  Geseli- 
schaft :  British  study  of  explosion 
prevention    35G 

Interference  between  oil  and  gas  wells 
and  coal  mines  ;  Troubles  resulting 
from  proximity  to  gas  and  oil 
wells    450 

Station  for  in  Pittsburgh,  Penn,..(ni   595 
UNITED  STATES  BUREAU  OF  STA'ND- 
ARDS: 

Improvement  for  the  micrometer- 
microscope  ;  New  scale  for.  By 
William   Souder '366 

Sieves  and  sieve  cloth  tested  by  :  Fees 

for  work (ni    213 

Tests  of  large  brick  piers  :  Brick  piers 
laid  in  cement  and  lime  mortar, 
48x48  in.  by  12  ft.  test  for  com- 
pressibility in  5000-ton  testing  ma- 
chine   •ess 

Test-weight  car  equipment  ordered  by 
the  Bureau  of  Standards,  Wash- 
ington,  D.   C (n)    1301 

United    States    Coast    and    Geodetic    Sur- 
vey ;     Precise     level     net    of     the 
United  States,     By  William  Bowie  775 
UNITED    STATES     DEPARTMENT    OF 
PUBLIC  WORKS  : 

Early  agitation  for  a  national  depart- 
ment  of  public   works.,  (ed)    791. 

878,    (let)   1137,   (ni    1137 

Resolution  advocating,  adopted  by  Na- 
tional Drainage  Congress.  ...  (ni    1202 
UNITED    STATES    GEOLOGICAL    SUR- 
VEY : 

.■krtiflciai  controls  for  stream  gaging 
stations ;  Barriers  of  concrete  or 
rubble  leveled  off  with  cement- 
mortar  :  Types  of  artificial  barri- 
ers and  rating  curves  for  each 
type.     By  C.  Robert  Adams 'ISOS 

Increase   in   price  of  maps.     Eng.   Lit. 

SuiJ.,    Mar.    13,    1913 (ni    545 

New  building  for ( n  i   594 

Potash     deposits     of     Death     Valley, 
Calif. ;  Report  on (n)    829 

Sixth  fire  since  1884.  .  (ed)   1073.   (n)    1098 

Stream  gaging  work  of (ns)   303,  380 

United  States  Indian  Service,  Y'akima  In- 
dian reservation,  Washington ; 
Outlet    into    Y'akima    River.       By 

.Tames  Wm.   Martin ^343 

United  States  Navy.  Engineering  progress 
in  the  U.  S.  Navy  ;  Reciprocating 
vs.  turbine  engines ;  Combination 
systems ;  Improvements  in  engine 
design  ;     Oil     fuel     for    destroyers 

and  battleships 101 

TTNITED  STATES  PUBLIC  HEALTH 
SERVICE  : 

Ban   placed   on  common  drinking  cups 

and  common  towels (n)   243 

Study  of  malaria  in  Alabama (ni    2.3(J 

UNITED  STATES  RECLAMATION 
SERVICE : 

Anti-typhoid  vaccination  in  the  Recla- 
mation  Service (let)    379,  503,   590 

Blended  or  sand-cements :  Results  of 
the  study  and  experience  of  the 
United  States  Reclamation  Serv- 
ice.    By  Rapier  R.  Coghlan, 

1270,   (edi    1200 

Boise,  Idaho,  project.  Design  and 
specifications  for  the  Arrowrock 
dam    •lis 


UMTEli         STATES         RECLAMATION 
SERVICE  ;     (Contliiuid) 

Const  met  Ion  of  the  KacheHs  darn. 
Wash.  ;  Enrlli  dam  05  ft,  high  and 
Mini  II.  lung,  built  by  the  llnlled 
Slates  lieilMijjnlliin  Service  across 
the  Kaehess  River:  Relntorced- 
eoneiel<'  eiinilult  ;  Intake  tower. 
By    i:.   II.    Baldwin •889 

Contract  for  electrical  energy  for  use 
In  constructing  the  Sun  River  Irri- 
gation   Project (n)    595 

Coiiperatlon  In  Irrigation  development 
between  state  and  federal  authori- 
ties     in)    748 

Cost  of  Irrigation  works  per  acre  sup- 
plied   with    water 1008 

Perfornianee  and  power  consumption 
of  a  2  '/4  cu.  yd.  electric  shovel ; 
Tru<;kee-Car8on  Irrigation  Proj- 
ect,    By  C.  E.  Ilogle 'IBS 

Rio    (irande    project.    Elephant    Butte 

dam;   Construction   features   of...  •120 

Sand-cement    as    used    on    the    Arrow 

Rock   dam,    Idaho .502 

Studies  of  coefficient  of  friction  in  re- 
Inforced-concrelc  pipe,  Umatilla 
project,  ()ri!gon.  By  HerbiTt  D. 
Newall    •004 

Truckee-Carson  Project,  Making  a  cut- 
olf  wall  by  grouting  fissured  rock, 
Lahontan  dam,  across  Carson  Riv- 
er, in   Nevada •G47,    (ed)    909, 

(let)    1190 

Vanadium-steel  plates  as  reinforce- 
ments in  setting  fractures  of  the 
long    bones ( ed  i      33 

What    is    the    matter    with    irrigation. 

(edi   1237 

Yakima  Project,  Experience  with  wood- 
stave  pipe  used  for  irrigation  pur- 
poses    ou     the     Sunnyside     Unit. 

Yakima  Project ^244,   (let)   '035 

United  States  River  Regulation  Com- 
mission, Provided  for  the  in  River 

and    Harbor    Bill (ni    487 

United  States  Weather  Bureau,  Snow  sur- 
veys tor  predicting  stream  flow  in 
Utah  ;  Methods,  etc.  By  ,1.  Cecil 
Alter    •lllO 


Vaccination.  Antityphoid  vaccination  in 
the  Reclamation  Service, 

(let)    379,  503,  590 

Valuation  of  public  utilities.  (See  Pub- 
lic .service  corporations  :  Railway 
valuation  ;  Water-works  valua- 
tion.) 

VALVES : 

Double  plunger  angle  blowoflf  valve,  not 
depending    for    its    tightness    on    a 

metal  to  metal  joint *709 

Hydraulic-valve  operator :  Adopted 
by     Water-Works     Department     of 

the   District  of  Columbia ^252 

Pressure-operated      switch      for     pump 

motors  and  low-water  alarms.  ..  .^623 
Ventilation.       (See    Heating   and   ventila- 
tion ;   Blowers.) 
Venturl.   Giovanni   Batlssa.   An   apprecia- 
tion of  two  great  workers  in  hv- 
draulics.      Eng.    Lit.    Sup 337 

VIADUCTS  : 

Allentown.  Penn.,  Relnforced-concrete 
viaduct  across  valley  of  Little 
Lehigh    River ^750 

Center  approach  wall  for  the  lower  end 
of  the  Gatun  locks,  Panama 
Canal   •I  119 

Chicago  &  West  Michigan  Ry..  Rein- 
forcing an  old  railway  viaduct. 
By    W.    T.   Curtis •1326 

Chicago,    III.,   Milwaukee   Ave.   viaduct 

Fitchburg,  Mass.,  Details  of  relnforced- 
concrete  viaduct  on  the  line  of 
Fifth  St.  across  the  Nashua  River 
and  Boston  &  Maine  and  New- 
York.  New  Haven  &  Hartford 
Railroads    ^443 

Fort  Dodge,  Des  Moines  &  Southern 
Ry.,  Replacing  a  high  timber 
trestle  with  a  steel  viaduct •SSO 

Grouting   the   arches   of    an   old   stone 

viaduct,    Libourne,    France 1184 

Loetschberg    Railway    in     .Switzerland. 

Masonry    •935 

Richmond,  Va.,  James  River,  Needed 
reform  in  the  conduct  of  engineer- 
ing    competitions.       By     John     R. 

Baylis (ed)   1134,   (let)   1240, 

(n)    1350 

St.  Louis,  Mo.,  Municipal  Bridge,  Via- 
duct approach  for  railway  and 
street  connections  at  the  St.  Louis 
end  of  bridge ;  Methods  of  con- 
struction.    By  S.  W.  Bowen ^94 

Spokane.  Wash,,  Latah  Creek  Bridge : 
Concrete  bridge  of  pleasing  design 
and  monumental  size.  By  J.  F. 
Greene •614.    (ed)    631 

Tunkhannock  Creek.  Recommended  ex- 
cursion, on  the  Summit  cutoff  of 
the  Delaware,  Lackawanna  & 
Western  R.  R..  west  of  Scranton, 
Penn (ed)    1336 


=  editorial,  (let)    =  letter.  •   =  illustrated  article,  t  =  inset  sheet. 
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VIADUCTS;    (Continued) 

Yardley  bridge  across  tlie  Delaware 
River.  I'liiladelptiia  &  Reading 
Ry. ;  Reinforced-concrete  arch  via- 
duct     'IIOI 

VITAL  STATISTICS  : 

Birth  registration.     Eng.  Lit.  Sup....  1037 

Low  record  death  rate  for  New    York 

City    (ed)    175 

Mortality    statistics    for    1911.      Eng. 

Lit.    Sup 1255 

Mortality    statistics    of    Pennsylvania 

coal  miuos  during  1911' m)   501 

W 

WAGES: 

Cooperative    buying    for    public-service 

employees (ed)    1073 

Fractional  wage  diagram '574 

WALLS   AND  BINS: 

Bin  door  for  ore  pockets ;  new  type 
invented  by  author ;  Duluth  & 
Iron     Range     R.     H.       Hy     R.     B. 

I'earson    '12 

I'roportionlng  of  foundations  for  col- 
umns and   walls.      By    Ernest   Mc- 

Cullougb •!«.■..    ilets)    6S7 

Reinforced-conorft*'  ore  docks :  Mar- 
quette. Mich. :  Lake  Superior  & 
Ishpemln);     Ry.  :     Superior,     Wis., 

<;reat  Northern  Ry *8 

WARSHIPS: 

Boiler  accident  on  cruiser  •■Birming- 
ham"   to)    1350 

Brazil.  "Rio  de  .lanelro."  biggest 
battleship     adont.     launched    Jan. 

'-"-' (n)    236 

Explosion  on  destroyer  "Stewart,"  off 

San  Diego.  Calif (n)    1202 

German  torpedo  boat   "S.   14K  '  :  Uurst- 
Ine    of    high  pressure    engine    cyl- 
inder;  Ilelgeland.  Ciermany. .  (n)    1097 
Ciernian  torpedo   boat    "S-178"   rammed 

by  the   cruiser  -Yorik.'  .Mar.   4.  in)  334 
Safety  on  the  oll-buroing  vessels  In  the 
navy   to   be   Increased  by   the  pro- 
vision on  such  ships  of  an  oxygen 

breathing  apparatus (n)    601 

United  States  Navy.  Engineering  prog- 
ress In;  Reciprocating  vs.  tur- 
bine engines:  Improvements  In  en- 
gine design:  1)11  fuel  for  destroy- 
ers and  battleships 101 

United  States  torpedo-boat  "Vesuvius  " 

wrecked.  Newport.  It.  I (n)    ll.'l 

WATER : 

Elimination   of   taste   in    water  treated 

with    calcium     bypoeblorlte 030 

Relation    of    a     pure    wat'-r-siipply     to 

chronic  Intestinal   tract   Infection.    210 
Water  :   Its  purincatlon  and  use  In  the 

Industries.     Eng.  Lit.  Sup 545 

WATICR  ANALYSIS: 

Practical  ciuestlon  In  the  technic  of 
water  bacteriology  :  wblch  of  two 
methods  of  bacterial  Incubdtlon  to 

use  V    r,:t 

Sewage  treatment  and  disposal  stand- 
ards; Summary  of  Eighth  Report 
of  Royal  Commission  on  Sewage 
Disposal.    London.     England.       Ily 

W.  L.  Butcher 7ii.   (edi   70,  •4:;3 

Standards    for    the    hyglenli-    purity   of 

public  water  supplies 521 

Water  consumption,  Slllwaukee.  Wis., 
Classification  of  water  consump- 
tion     1310 

WATER    MAINS: 

Rllle's    pipe    joint;    Made    with    lead 

»■.!-.   rlimi    (n)    'KS 

Con  <l/.es,  bas>'<l  on 

ft.  per  Hec.(n)  nr,:; 
C;  .1    pipe    line. 

;  rh  Africa,  .(n)    051 

Cnttlrif  n  JO  In.  wnlir  main  connection 
Into  a  20ln.  tee;  lU-thb-liem  City 
Water      Co..       South       lletbleliem. 

Penn •! 287 

Effect  of  artealan  water  upon  galvan- 
ised pipe.     l!y  D.  H.  Stacks 062 

Frojten  : 

Congratulations   In    Bradford.    Penn.. 

ln)ll>71 
'iasollne  torch  for  thawing  pipes  and 

melting  snow  at  swllchi-s •102 

Ilydnnilli   villi,    operator:    Adopted  by 
'•'■rks    Department    of 

f  Columbia •252 

Po*-'  '  bine  for  trench  and 

•aoi 

Sli-'  i,e   carried   under  or 

Ily  E   A.  Morlti.dot)  .'.2K 
Wn' 

I"  lire  engines 604 

I  b   locomotive  sland- 

!ih      lire    engine*    at 

nn 504 

r  ,    I;>.1iii-ill.-    .levator 

I         and 

land- 

Me  .',01 

Wnt^  V»len)- 
atiiirt  nn.l  "iTiii.iin.u  i;ng.  Lit. 
Hup Jl.H 

(a)   rr  notr.  (c4)   = 
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WATER  MAINS:    iContinued) 

Wood  pipe :  I'.xperience  with  wood- 
stave  pipe  used  for  irrigation  piav- 
poses  on  the  Sunnyside  Unit.  Ya- 
kima   Project,    v.    S.    Reclamation 

Service •244,    (let)    '635 

WATER  METERS: 

Automatic   continuous    liquid    meter  of 

the    measuring    tank    t.vpe:    Ham- 

mond    meter •5o5 

Module  or  constant-discharge  device 
for  irrigation  works,  devised  by 
A.  Shirra  Gibb.  Irrigation  Depart- 
ment of   Punjab    (Lahore.    India).  •502 

Notes  on  Pilot  tube •TS2,    (let)    1081 

Selling  water  for  Irrigation  by  current 
meter  measurement  :  irrigation 
system  of  the  California  Develop- 
ment Co.,  Imperial  Valley.     JJy  J. 

C.  Allison •60,  (ed)      79 

V-notch  weir  meter  with  Lea  Record- 
ing mechanism  ;  Theory  of.     By  D. 

Robert   Yarnall '248 

I  See   also   Water   waste.) 
WATER   POLLUTION : 

British  standards  for  sewage  cflluents  ; 
Proposed  standards  for  sewage 
effluents  recently  announced  by 
the  Royal  Commission  on  Sewage 
DLsposal.  By  W.  1..  Butcher....  rs.i 
Effect  of  sewage,  trade  wastes  aud  the 
effluents  from  sewage  tilters  upon 

fish  life :!00 

Great  Lakes ;  Appeal  from  Chicago 
Drainage  Canal  decision  denying 
application  to  the  Sanitary  Dis- 
trict for  permission  to  Increase 
amount    of    water    diverted    from 

Lake    .Michigan (n)   284 

Hypochlorite  water  disinfection  in 
flooded  districts  recommended  by 
United       States       Public       liealtb 

Service   officers (n)    9.11 

Lake  Michigan  : 

Sanitary    district    for    Northern    In- 
diana    (n)    1157 

Sewage  pollution  of  Lake   Michigan 

from  tne  Calumet  District 474 

Minnesota  :  Proposed  water-supply  and 

sewage    disposal    legislation.  .  (ed)    ti'M 
.Vow    York    City ;    Possible    danger    to 
water   supply;    Denial    of   applioa 
lion  to  build  tuberculosis  hospital 

on  ('roton  drainage  area (n)    l.'i2 

Ohio:  Notes  on  the  floods  In  <Jhio  and 
the  related  woi-k  of  the  Ohio  State 
Board     of     Health.       By     W.     H. 

Dlttoe    one 

Dhlo  River  ;  Drainage  area  and  popula- 
tion of  the  Ohio  River  valley  and 
pollution  of  the  Ohio  River.     By 

A.  II.  Ilorton 18G 

lielatlon  of  a  pure  water-supply  to 
chronic  Intestinal  tract  Infection. 
By  N.  S.  Hill  and  L.  R.  Whit- 
comb    219 

Ulvers :  Urban  Population  on  Amer- 
ican rivers  used  for  public  water- 
supplies  after  Hltratlon,  tab- 
ulated by  .Mien   Hazen (n)    l.'id 

Rockford.  HI.:  Water  supply  and  pol- 
lution.    By  G.  G.  Crane 002 

Sanitary  precautions  to  iiroi.'ct  the 
water  shed  of  a  city  water  supply 
during  the  construction  of  an  elec- 
tric  railway    1275 

Sewage  pollution  of  Interstate  and  In- 
ternational     waters.        Eng.     Lit. 

Sup 812 

Sewage  pollution  of  Lake  Erie  with  re- 
lation to  city  wati'r-supplles..  .  (n)  595 
.Sewage  treatment  and  disposal  stand- 
ards: Summary  of  Eighth  Re- 
port of  Royal  Commission  on  Sew- 
age Dlsiiosal.  London.  England. 
By  W.  L.  Butcher.. 70.  <edl  79.  •42:! 
Typhoid  outbreak  at  Albany.  N.  Y., 
due  to  flooded  filters.  By  Theo- 
dore  Ilorton •1021 

ZaneHvllle.  Ohio;  Unusual  amount  of 
typhoid     fever     since     the     recent 

floods (n)   8SIP 

WATER    POWER  : 

Braden  Copper  Co.,  Rancagua,  Chile: 
to     furnish     electric     power     for 

mining.     Ity  C.  (!.  Newton •1041 

luvesllgntlon     of     prospective     hydro- 
eloilrlc    po^y•■r    service    for    rella- 
l.lliii       llv   11. .ward  S.  Knowlton.  .  1093 
Los     ■  lo.t.    Calif.: 

I;  IL.'. Mill, 11(11)  for  water 

irll.iitlon    from    Los 

\  'I'lct    to  be  voted  on, 

(n)    534 
(See  also  AquednclK.) 
Necaxn     power     plant     extension,     In 

Mexico (oa)    4811,  750 

New    York  : 

Slate  hydro-elertrlc  ■yatem  proposed, 

(n)  1301 
State  water  power  development  In 
New  York  :  Active  contrnversv  In 
pn.tr.sH  In  lhi.  New  York  Leglsla 
iiir.-  ..y.r  the  projerl  to  have  the 
"ini.  Itm.lf  develop  water  pow.r 
from  some  of  the  Kiirplus  wntirs 
of  the   Barge  CannI (eili   (170 

wlltori*!,  (let)   =  letter,  •  =  llluitrited  •rllcle, 
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WATER  POWER:    (Continued) 

Niagara   River  : 

Criticisms  of  the  Ontario  Hydro- 
Electric  Power  Commission.     Eng. 

Lit.    Sup 1033 

More  water  (or  power  may  be  taken, 

(n)    534 

Old  overshot  waterwheel.  New  London. 

Conu.      By  George  A.  Orrok.  (let)  •IIS* 

Old     overshot     waterwheel     at     South 

Windham.    Conn •559 

Pennsylvania  :  Bill  to  provide  for  state 
water  conservation  and  state  con- 
trol of  dams 67(i.   (ed)    679 

Reports  of  Ontario  llydro-Electric 
Power  Commission.  Eng.  Lit. 
Sup 1037 

Stream  gaging  stations  as  component 
parts  of  water-power  and  other 
h.vdraulic  works •834,  (leti   1080 

Supreme  Court  ruling  on  government 
owueishlp  of  the  water  power  of 
navigable  streams ledi    133(> 

Switzerland  :  Water-power  plant  under 
a  5412-ft.  head  under  construc- 
tion  near  Martigny (n)    OSS 

Test  of  a  lott.  steel  overshot  water- 
wheel. University  of  Wisconsin. 
By   C.   R.    Weidmr •3S 

Water  powers,  their  development  and 
utilization.      (German  text.)     Eng. 

Lit.  Sup 1252 

Waterproofing.       (See    Concrete;    Floors, 
etc.) 

WATER   PURIFICATION  : 

Albany.  N.  Y. :   Flooding  of  the  filtra- 
tion     plant     and     previous     high 
floods.     By  Wallace  Greenalch.  .  .  .^754 
Chemical   disinfection  : 

Conditions  of  small  water  purifica- 
tion plants  in  Illinois;  Chemical 
feed  :  Sedimentation  ;  Filtration  ; 
Operation    of    works.       Bv     Ralph 

llllscher    70T 

Ilypochloride   of   llnio  : 

Carbon  dechlorination  of  chlori- 
nated water  supplies  In  Eng- 
land.    By  Alec.  C.  .Tarvls 772 

Elimination  of  tasfe  in  water  treated 
with  calcium  hypochlorite.  By 
.\rthur  Ledever  and   Frank   Bach- 

manii     038 

H.vpoihloriie  water  disinfection  In 
ifoodcd  districts  recommended  by 
Iiiited  States  Public  Health  Serv- 
ice  oflicers (n)    951 

Li(iuefied     chlorine     gas     for     water 

disinfection    (n)    1132 

Operating  results  of  a  temporary 
plant,  Croton  water  for  New  York 
City  in  1912 :  Description  of 
chlorlnatlon  plants  in  Croton 
drainage     area.       By     T.     D.     L. 

Coflln    •411> 

Philadelphia.  Penn.,  Emergency  use 
for  portion  of  supply  taken  from 
Schuylkill    River.      Bv   Francis  D. 

West    264 

Temporary  plant  at  Norrlstown, 
Penn..  for  protecting  water  sup- 
ply of  Philadelphia.  By  S.  Cam- 
eron   Corson •55S 

Use  of  chlorine  or  hypochlorites  for 
disinfecting  potable  water  re- 
viewed editorially,  London  "En- 
gineering."  Feb.    7 (n)   724 

Cleveland.   Ohio: 

New    move   for  water  filtration.      By 

U.    W.   Pratt (let)    1078 

Water  filtration  question  ni  Cleve- 
land.    By  R.  W.   Pratt, 

(ed)   1011,   (let)   1078 
nistrlct    of    Columbia:    Sedlmcutatlon 

basin  in  (Jeorgetown  reservoir.  ...  •766 
Elimination   o.    taste   in   water  treated 

with     calcium     hypochlorite 0.30 

ICngland :  Carbon  dechlorination  of 
chlorinated    water    supplies.       By 

Alec.   C.  .Tarvls 772 

Illinois;  (Conditions  of  small  water 
purification  plants;  Chemical  dis- 
infection ;  Sedimentation  ;  KlUra- 
llon;     Oiieratlon    of    plants.       By 

Ralph   llllscher 707 

Mechanical    filtration  : 

Bids  for  a  mechanical  flilration 
plant.  New  Y'ork  City  water  sup- 
ply, received  .Tan.  23 (n)    236 

Mt.    Vernon,    111.      By    S.    B.    Sever- 

son    06.1 

New    York    City  : 

Delay  In  awarding  mechanical  fli- 
lration     contract      for      Crolon 

water-supply    ( n )    283 

Filler  killing   In    New   York. 

(edl    1133.    (ni    1151,    (lets)    1101 
Pronosed       mechnnlcnl       fiUi-atlon 
plant    nt    the    ,Ierome    Reservoir 

approved    (n)    03,t 

Itepnrls  on  llll  ration  plans  and 
the  need  for  filtration  :  Account 
of  the  action  of  the  Bureau  of 
Municipal  K.siarch  and  Citi- 
zens' Union  to  prevent  the 
award  of  a  niirallon  contract 
lo  the  lowest  bidder  of  ,Tan.  23, 

1013 (ed)    1075,    1082,    (ed) 

1133,    (n)    1151.    (letal    1101 

t  =  Inset  abeot. 
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WATKR     I'lTIlII''U'ATION:     Moclinir.iiU 
I.'lltratlon  ;  New  York  City:   (Coiil.) 

Wntor  nitration  holdup (cd)    1075 

Hock  l8l«iid.  111.     Ity  H.  W.  Sharp..   OOJ 
Now    York    City  : 

lilds  for  mochanlcal   nitration  plant 

rpcclvi'd  Jan.  T.i (n)    23G 

(Si'o  above  under  Mechanical  Flltra- 

I'npcrs     at     annual     meeting     of     the 

llllnola  Water  Supply  Association, 

llrhniia,    111..    Mar.    11-12 660 

I'hlladelnhla.  I'enn.  ;  KmerKoney  use 
,.r  livpochlorlte  water  disinfection, 
for  part  of  supply  taken  from 
S.lnivlklll  Ulver.  liy  Francis  D. 
Wesi" 264 

I'lHsburKh,  I'enn.  ;  Savins  of  $40,000  a 

vcnr  In  waler  nitration  cost..(n)    i0r> 

rractleal  quesllon  in  the  technlc  of 
waler  bacteriology  ;  which  of 
two  methods  uf  bacterial  Incuba- 
tion to  useV;  Cnnvcnlence :  As  a 
guide  In  the  operation  of  niter 
plants    •  ■  ■      63 

I'urillcation    of    public    water-supplies. 

lOng.    I.lt.   Sup 1253 

Oulncv.   111.  :  Algae  in  the  water-works 

reservoir.      Ily   W.    It.   C.elston....    835 

Rock     Island.     III'.  ;     Mechanical     niter 

plant,     liy  U.  W.  Sharp 663 

Sedimentation  : 

Conditions   of   small   water   punnca- 

tlon   plants    In    Illinois:    Chemical 

feed  :    Sedimentation  ;    nitration  ; 

Operation    of    works.      By    Ralph 

Hllscher    707 

District  ot  Columbia:  Sedimentation 
basin  in  Georgetown  Keservoir. .  .'706 

Slow  sand  nitration  : 

rittsburgh,  I'enn. ;  Saving  ot  $40,- 
000  a  year  in  water  filtration  cost, 

(n)   705 
Traveling     HIter-sand      agitator     at 

South    Bethlehem,    Penn •1268 

Typhoid  outbreak  at  Albany,  N.  Y., 
due  to  Hooded  filters.  By  Theo- 
dore    Horton *1021 

Urban  population  on  American  rivers 
used  for  public  water-supplies 
after  filtration,  tabulated  by  Allen 
Hazen     (ni    150 

Water:  Its  purification  and  use  in  the 

industries.      Eng.   Lit.   Sup 545 

Wilmington,     Del. ;     Bids     tor     water- 

flltration   plant  rejected (n)    1028 

WATER  RAM  : 

Effect  of  steam   fire  engines   on   water 

ram  in  distribution  systems 504 

Experiments  with  locomotive  standpipe 
and  with  fire  engines  at  Hartford, 
Conn 504 

lAwsuit  over  an  hydraulic  elevator 
at  Northeast  Harbor,  Me.,  and 
tests  of  effect  of  locomotive  stand- 
pipe  operation  at    ICllsworth,   Me..  504 

WATER    RIGHTS  : 
Elements  of  western  water  law.     Eng. 

Lit.   Sup 812 

Federal  report  on  Carey  Act  Irriga- 
tion Projects 1321 

San  Francisco.  Calif. :  Tuolumne  River 

water   rights (n)    1163 

Supreme  Court  ruling  on  government 
ownership  of  the  water  power  of 

navigable  streams (ed)   1336 

Water  softening ;  Water  :  Its  purification 
and   use   in    the   industries.      Eng. 

Lit.   Sup 545 

WATER  SUPPLY: 
Albany,  N.  Y. : 

Flooding  of  the  filtration  plant  and 
previous  high  Hoods.     By  Wallace 

Grcenalch    *754 

Typhoid  outbreak  due  to  Hooded  fil- 
ters.     By   Theodore  Horton •1021 

Allowance  for  evaporation  from  reser- 
voir  surfaces :    Formulas   for.    By 

H.  M.  Chittenden 108 

Burlington,  N.  J. ;  Supplying  untreated 
Delaware  River  water  to  consum- 
ers.     A    violation    ot    New    Jersey 

State  Law (n)   767 

Chicago,    III.'    new    water   intakes   for. 

By  W.  D.  Barber ^1278 

Cleveland.   Ohio  : 

New  move  for  water  filtration.     By 

R.  W.  Pratt Met)    1078 

Water-filtration  question  at  Cleve- 
land.    By   R.  W.  Pratt (ed) 

1011,    (let)    1078 
District    of    Columbia  :     Sedimentation 

basin  at  Georgetown  reservoir ....  •766 
Formation  of  union  water  districts  In 

New  York  State (n)    594 

Great  Lakes:  Intakes  at  cities  taking 
their  supply  from  the  Great  Lakes  : 
Present  intake  cribs,  and  diffi- 
culties encountered  in  maintaining 
a  uniform  supply  of  good  water 
from  them.  By  W.  D.  Barber.  . '1278 
Hornell,    N.    Y. ;    Forest    trees    around 

the  water-works   reservoir.  ..  (n)    1201 
Increased  flow   of   springs   just   before 

rains;   Scioto   River (lets)    83,  321 

(n)   =  note,  (ed) 
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WATER   SCI'I'l-Y  :    ( ( ■..ot  liiilci ) 

Ithaca,  N.  Y.;  Filling  a  tunnel  cave-In 
by  the  hydraulic  method  ;  Potters 
Falls    pipe    line.      liy    Donald    F. 

McLeod     'VMd 

Johnson  City,  Tenn. ;  Partial  failure 
of  a  portion  of  the  concrete  lining 
of    a    new    reservoir    Just    put    in 

service.     By   I>.   U.   Bccson •234 

...nosha.    Wis.;    Typhoid    outbreak    at, 

in)  1007 
Kingsburg,  Calif.;  Small  water-works 
plant;  Centrifugal  puini)8  driven 
by  an  electric  moli>r  with  an  auto- 
matic control.  By  C.  F.  Braun..*612 
ake  Erie ;  Sewage  pollution  of  Lake 
Erie   with    relation    to  city   water- 

supplies (n)    505 

aurel.  Mont. ;  Typhoid  epidemic 
ciuisi'd  bv  uncalked  Joints  In  an 
intake     pipe.       By     W.     M.     Cob- 

Icigh    '20 

ondou,  England :  Capacity  of  Ching- 
ford  storage  reservoir ;  Metro- 
politan Water  Board (n)   09!) 

OS  Angeles.  Calif. : 
Couipletlon  of  the  Los  Angeles 
aqueduct ;  Brief  description  of  the 
works  with  some  reference  to  his- 
torical details  and  a  concrete  ex- 
planation of  the  plans  of  opera- 
tion and  the  future  economic  im- 
portance.     By    Burt    A.^   Helnly.   ^ 

Forestry  in  the  Owens  valli\v  on 
laml  acquired  in  connection  with 
the  Los  Angeles  aqueduct  and  the 
now  water-supply  for  Los  An- 
geles  ("I    202 

Meaning  ot  the  Los  Angeles  bond 
election.     By  Burt  A.  Ueinly .  ( ed) 

Surplus  waters  ot  the  Los  Angeles 
aqueduct ;  Rival  plans  for  selling 
surplus  reviewed ;  The  Mulluu- 
land  plan  :  The  Graham  plan.  By 
Burt  A.   Heinly.  .*506,    (erratum) 

864,    (ed)    917 
Milwaukee,      Wis.:      ClassiHcation      of 

water   consumption 1310 

Minnesota: 

Bill  giving  the  Minnesota  State 
Board  ot  Health  supervision  ot 
water  supplies  and  sewage  dis- 
posal withdrawn m)   880 

Proposed  water-supply  and  sewage 
disposal    legislation (ed)    633 

New  York  City  : 

Catskill ;  Night  soil  incinerating 
furnace  at  a  contractor's  camp. 
Bv  Arthur  W.  Tidd ^164 

Operating  results  ot  a  temporary 
plant ;  Croton  water  for  New 
York  City  in  1912 :  Descriptions 
of  chlorination  plants  in  the 
Croton  drainage  area.  By  1.  D.^.,„ 
L.    CoflSn ...•419 

Possible  danger  to  water  supply : 
Denial  of  application  to  build 
tuberculosis  hospital  on  Croton 
drainage   area (n)   13- 

Proper  method  of  valuing  private 
water-works  to  be  reported  by 
committee  appointed  by  Mayor 
Gaynor   (°)   o_8 

Report  on  work  done  for  preven- 
tion of  water  waste,  cost  of  same 
and  results  accomplished  thereby. 
Eng.  Lit.  Sup ■  •  1036 

Reports  on  nitration  plans  and  the 
need  for  filtration :  Account  ot 
the  action  ot  the  Bureau  of  Mu- 
nicipal Research  and  Citizens 
Union  to  prevent  the  award  of  a 
filrratlou    contract    to    the    lowest 

bidder  of  Jan.  23,  1913 (ed) 

1075,  1082,    (ed)    1133,    (n)     1151, 

(lets)    1191 

Water-supply  problems  in  West- 
chester Co.,  N.  Y. :  a  continuous- 
performance  water  shortage.  .  (ed)      33 

(See  also  Aqueducts.) 
Ohio :  Notes  on  the  Hoods  in  Ohio  and 
the  related  work  of  the  Ohio  State 
Board  of  Health.     By  W.   H.  Dit- 

toe    1   oOC 

Ohio  River  Valley;  Drainage  area  and 
population  of  the  Ohio  River 


Pape 


and    pollution    of    the    Ohio 

■er.     By  A.  H.  Horton 18b 

and   discussions   at   the   annual 
convention   ot  the   Illinois   Society 

of  Engineers  and  Surveyors 2o0 

Papers  at  annual  meeting  ot  the   Illi- 

nois  Water  Supply  Association...    6(.ii 
Pennsylvania  :  Bill  to  provide  for  state 
water  conservation  and  state  con- 
trol  of  dams 676,-   (ed)    6iO 

Philadelphia,   Penn. : 

Hypochlorite  water  disinfection; 
"  Emergency  use  for  portion  of 
supply      taken      from      Schuylkill 

River'     By   Francis  D.   West 264 

Temporary     hypochlorite     plant     for 
treating     sewage     of     Norristown. 
Penn.     By  S.  Cameron  Corson. ...  •ooO 
Quincy,  111.:  Algae  in  the  water-works 

reservoir   835,    (let)    1130 


reservoir   835 

=:  editorial,  (let)   =  letter,  •  =  Illustrated  article, 


r.ioB 
\VAII:R  SIU'I'LY:    (Continued) 

Riiilways:  Annual  convention  ot  the 
American      Railway      Engineering 

AHsoclatlon    640 

Relation  ot  a  pure  wntersupply  to 
chronic  intestinal  tract  Infection. 
By    N.    8.    mil    and    L.    R.    Wlilt- 

comb    210 

Keservoir  and  canal  losses  In  Irriga- 
tion; Evaporation  and  seepage 
loa.ses,    northwestern    part    of    the 

United    States 'O'S 

Ulvers ;  Urban  population  on  American 
Rivers  used  for  public  water-sup- 
plies after  filtration,  tabulnti'd  by 

Allen    Ilazen (ni    l.'.o 

Rockford,  III.  :  Water  supply  and  pol- 
lution.    By  <;.  G.  Crane 062 

San    I'ranclsco,   Calif.  : 

.\rmy  Engineers  and  Secretary  Fisher 
on'    Iletch     Iletchv    and    the    San 

Francisco    Water-Supply 530 

Future  water-supply  of  San  Fran- 
cisco from  the  conservation  and 
use  of  Its  present  resources.    Eng. 

I.lt.   Sup I'lO 

Rnport  on  the  water-supply  system 
of    the    Spring    Valley    \Va|.-r    Co. 

Eng.    Lit.  Sup 140 

Tuolumne  river  water  rights  of  the 
city  ot  San  Francisco,  to  he  pro- 
tected by  Secretary  ot  the  In- 
terior    (nl    1103 

W.Tter    supply    hearing    before    the 

Secretary  of  the  Interior.  .  .  .  (let)    2i(; 

Sanitary     precautions    to    protect    the 

wa'tershed   of   a   city   water-supply 

during  the  construction  of  an  elec- 

iWc  railway ^'-i'! 

Small  water  supplies.  Kng.  Lit.  Sup..    «14 
Sliindards   for   the   hygienic  purity   of 
public   water-supplies.      By   J.    W. 

Ellms   ,■  ■•,   oJl 

Stream    gaging    work    ot    the    United 

States  Geological   Survey (n)   303 

Trains;  Ban  placed  on  common  drink- 
ing cups  and  common  towels  ;   U. 

S.   Public  Health  Service (n)   243 

Vancouver,  B.  C. :  New  IntaTse  for  the 

Capilano  water-works.     By  II.   M. 

Burweli    'TOS 

Water    supply    and    drainage   .systema- 

tized  and  simplified.    Eng.  Lit.  Sup.    331 
Wells.      (See  Wells.) 
Westchester    County.    N.    \.:    Sale    of 
water  to  Westchester  Co.  by  New 
York     City ;     a     continuous     per- 
formance water  shortage (ed)     3.. 

Willamette  Valley,  Ore. :  Joint  water- 
supply     for     several     cities     and 

towns    (D)   18 1 

Winuipeg.  Man. ;  Shoal  Lake,  the  west- 
ern part  of  the  Lake  of  the 
Woods,  to  be  reported  on  by 
Rudolph  Hering,  James  S.  Fuertes 

and  r\  P.  Stearns (n)   1301 

Zanesville.  Ohio ;  Unusual  amount  ot 
typhoid    fever    since     the    recent 

floods     '  n '    880 

Wafer  tanks.    (See  Tanks  and  standpipes.  i 

W.VTER  TRANSPORTATION  : 

roncerning    railway    drawbridges.     By 

M.Meigs (ed)   17o,  (let)   2<o 

Drawbridges  over  rivers  having  lim- 
ited navigation;  Missouri  Pacific 
Ry.     By  t'.  E.  Smith 151.   led)    lio 

(Jreat  Lakes :  Commerce  passing 
through  the  Duluth-Superior  bar- 
bor  during  1912 (n)    o95 

Traffic  through  the  American  and 
Canadian    Canals    at     Sault     ste. 

Marie  for  1912  season (ni    <m 

WATER    WASTE: 

New  York  Citv  :  Report  on  work  done 
for  prevention  ot  water  waste, 
cost  of  same  and  results  accom- 
plished thereby.     Eng.  Lit.  hup..lo.JO 

(See  also  Water  meters.) 
WATERW.\YS  : 

Chicago  Drainage  Canal :  Appeal  from 
Chicago  Drainage  Canal  decision 
denying  application  ot  the  Sani- 
tary District  for  permission  to  in- 
crease amount  of  water  diverted 
from    Lake    Michigan (ni    2S4 

Engineer  as  a  guardian  of  public 
credit  :  Speech  ot  George  Clinton, 
of  Buffalo,  at  the  recent  Rivers 
and   Harbors   Congress (ed)      80 

Great  Lakes  :  Far  reaching  decision  re- 
specting the  use  of  the  Chicago 
Drainage  Canal (edi    12o,  120 

Illinois    &    Michigan    Canal  :    Improve- 

ment    of ^z.  • '°.'    ^^^ 

Steamboats  and  drawbridges;  Why  it 
is  that  the  water  traffic  has  the 
right-of-wav  instead  of  the  rail- 
road.     By  ^I  Meigs (let!    2io 

(See  Canals.   Rivers.   Harbors   for  con- 
structional  details.      Water   trans- 
portation  tor  economics  ot.) 
WATER   WHEELS: 

Old    overshot    water    wheel    at    South 

Windham.    Conn *i)59 

Reallv  old   overshot  water  wheel.     By 

George  A.  Orrok i  let  i    '1139 


=  inset  sheet. 
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WATER  WHEELS:    I  Continued.! 

Record  water  wheel  efficiency (n)    773 

Test   of  a   10-ft.   steel   overshot   water 

wheel,     UniversitT     of    Wisconsin. 

By  C.  B.  Weidner '38 

WATER-WORK.S  : 

Albany.  N.  T. :  Flooding  of  the  filtra- 
tion     plant     and     previous      high 

floods.     By  Wallace  Greenalch. . .  .•754 
Appraisal    of    water-works    properties. 

By  Douglas  A.  Graham 67 1 

Bradford.     Penn.  :     Congratulations     in 

Bradford   (ni    1071 

Cairo.    111. ;    Recent    standpipe    failure. 

Cairo.  111.     Bv  G.  C.  uabermeyer.  'S-j 
Chicago.    111. :    New   water   intakes   for. 

Bt  W.  D.  Barber •127S 

Delhi.    India :    Government    and    public 

works.     By  Tom  Salkield 1093 

District    of    Columbia :    Sedimentation 

Basin  at  Georgetown  reservoir '766 

Formation  of  union  water  districts  In 

.New  York  State (n)    5P4 

Indianapolis.  Ind.  ;  Flood  effects  at  the 

works  of   the    Indianapolis   Water 

•  ■o.     By  Charles  II.   Ilurd 741 

Kinusburg.    Calif.  :    Small    water-works 

Klant  :    Centrifugal    pumps    driven 
V  an  electric  motor  with  an  auto- 
matic control.      By  C.  F.  Braun..»6I2 

London.  England  ;  Direct-acting  explo- 
sion pumps  of  4U.000.000  gal.  per 
day  ;  Humphrey  pumps  at  Ching- 
ford  station.  Metropolitan  Water 
Works    '764 

Montreal,    Que. :     Bids    for    enlarging 
power     canal     of     the     Montreal 
water-works    io)  986 

New  York  City :  Plan  to  limit  unbal- 
anced bidding  on  city  contract 
work  :  Department  of  Water  Sup- 
plv.   Gas   and    Electricity. 

■?77,   Oct)    1013 

Papers  at  annual  meeting  of  the 
Illinois  Water  Supply  Associa- 
tion        660 

Rockford.  111. ;  Water  supply  and  pol- 
lution.    By  G.  G.  Crane 662 

South  Bethlehem,  Penn. :  Catting  a 
I'O-in.  water-main  connection  Into 
a  20-in.  tee ;  Bethlehem  City 
Water  Co '^■2X' 

Terre  Haute.  Ind.;  Effect  of  the 
March  floods  on  water-works.  By 
Dow   R.  Gwlnn '742 

Vancouver.  B.  C.  :  New  intake  for  the 
Capllano  water-works.  By  H.  M. 
Burwell    '708 

Wa.shlngton.     D.     C. :     Hydraulic-valve 

op<;raior    •2."i2 
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p.  50 
p.  46 


Steel  pipe  conduit,  Baltimore,  Md., 

Jan.  30, 
Subway.  Boston,  Mass.,  Section  4, 

Jan.  30,  p.  48A 

T 


Telephone  system.  New  York,  N.  Y'..  Cats- 
kill  aqueduct June  26,  p. 

Tunnel.   Boston,  Mass Apr.  24,  p.  51 


Viaduct.  St.   Louis.  Me 


Wall,   Sea.   New  Bedford, 
Water  and  Light  .System, 

WATER  MAINS: 

Asltury  Park.   N.  J 

Claremont,  N.  H 

New   York.   N.   Y 

Whiirf,    Los   Ancb's.   Calif 


.  .Apr.  17,  p.  60 


Mass.. 

Jan.    30.    p. 

ninton.  Okla.. 

June  19,  1 


Mar.  27. 

Mar.  8. 

May  15.  PI 


15.  pp.  I 
Jan.  30, 


p.  64 
2,  03 

p.  48 
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A  Train-Order  vSignal  Controlled  by  the 
Train  Dispatcher 

'Tliure  an-  many  cast's  wIutc  it  is  desiralilc  tiiat,  a 
traiii-dispateher  should  be  able  to  operate  train-order 
signals  along  his  division,  and  this  applies  es|)ecially 
to  electric  railways  as  there  arc  operators  at  compara- 
tively few  points  along  these  lines.  Some  special  signal 
systems  have  been  devised  to  meet  these  conditions,  and 
we  describe  below  a  signal  ol'  this  kind  which  is  operated 
in  connection  with  a  telephone  train-dispatching  sys- 
tem. The  signal  is  of  the  sema])liore  type,  with  operat- 
ing mechanism,  selectixe  apparatus  and  telephone 
of|uipment  contained  in  a  box  on  the  post.     Fig.  1  shows 


Fii;.  1.  Elfx'Tbic  Semaphore  Sigxal  Operated  by 
Thain  DrspATciiER:  Piedmoxt  &  Xorthern  Ky. 

con- 


(The  train  has  heen  stopppd  h 
ductor  is  communicating  withi  tli 
phone). 


tele 


one  of  the  signals  on  the  I'iedmont  &  Xorthern  Electric 
Ry. ;  the  signal  has  been  set  at  the  "stop"  position  by 
the  train  dispatcher  in  order  to  .stop  the  train,  and  the 
conductor  is  at  the  telephone  receiving  instructions  from 
the  dispatcher. 

The  selector  is  one  of  the  important  features  of  this 
signal  system,  as  it  enables  the  dispatcher  to  operate  any 
one  signal  at  will.  The  selector  is  bridged  directly 
across  the  telephone  circuit  and  when  the  dispatcher 
wishes  to  throw  any  particular  semaphore  to  the  "stop" 
position,  he  operates  a  selector  key.  This  sends  out  a 
number  of  direct-current  impulses  upon  the  line  which 
operate  a  particular  selector  and  no  other.  When  this 
selector  operates,  it  closes  a  circuit  which  bridges  the 
semaphore-slot  magnet  across  the  telephone  line,  thus 
furnishing  current  to  this  piece  of  apparatus  and  ener- 


gi/inj;-  it.  This,  in  liini,  operates  the  sema])ho''e.  No 
local  battery  is  re'inircd  at  tlic  signal,  all  the  current 
necessary  being  fiirnisbrd  from  ihc  signaling  battery  at 
the  dispatcher's  ollice.  The  selector  is  of  the  Western 
Electric  type,  which  is  used  in  connection  with  semaphore 
signals  on  a  number  ol'  railways  and  which  has  a  very  low 
current  consumption. 

When  the  semaphore  blade  reaches  a  position  appro.\i- 
mately  within  5°  of  the  horizontal,  it  trips  a  special 
mechanism,  and  sends  an_^  "answer-back"  signal  to  the 
ofTiee,  giving  a  distinctive  sound  which  informs  the  dis- 
patcher that  the  jiarticular  sema])liore  has  moved  to  the 
"stop"  position.  \  train  approaching  the  signal  is 
of  course,   stopped   and    Uic   conductor  goes  to  the  tele- 


Fio.  2.  Telephone  Box 

Open   on   Sig.val 

Post 


Fu 


.  .3.  Mechaxism  Bos 
ox  SiGXAL  Post 


phone  to  communicate  with  the  dispatcher.  When  the 
conductor  has  received  his  orders,  he  sets  the  signal  at 
its  "clear"  position,  ready  for  future  use.  The  signal 
mechanism  is  a  simple  electric  slot,  manually  restored, 
and  the  dispatcher  cannot  clear  a  signal  after  having  set 
it  at  the  "stop"  position. 

The  cast-iron  box  on  the  signal  post  has  two  doors, 
the  outer  one  only  being  opened  for  ordinary  use.  Wlien 
this  is  opened,  as  shown  in  Fig.  2.  it  exposes  only  the 
telephone  receiver  and  tran.smitter,  the  generator  handle, 
and  the  handle  for  restoring  the  semaphore  arm  to  the 
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"clear"  position.  At  the  same  time  a  shelf  on  the  in- 
side of  the  outer  door  drops  into  position,  as  shown,  for 
the  use  of  the  conductor  in  writing  the  train-order  with 
one  hand  while  holding  the  telephone  in  the  other. 
When  the  inner  door  is  opened,  as  in  Fig.  3,  the  appa- 
ratus i.s  acces.sible  for  inspection  and  repair.  The  outer 
door  is  fitted  with  a  gasket  so  that  the  bo.x  is  weather- 
proof, and  it  can  be  opened  only  by  a  proper  key.  The 
telephone  apparatus  is  weather-proofed,  in  order  to  with- 
stand moisture,  and  all  interior  woodwork  is  treated 
with  oil.  The  wiring  and  the  design  of  the  apparatus 
conform  to  good  signal  practice.  All  terminals  are 
equipped  with  screws  or  lock  nut.s  and  are  arranged  con- 
veniently for  maintenance. 

This  selectively  operated  signal  has  been  installed  on 
the  Piedmont  &  Xorthern  Electric  Ry.,  the  Washing- 
ton &  Old  Dominion  Ry.,  and  the  Ogden  Rapid  Transit 
Rv.  All  of  these  are  electric  lines,  but  the  system  has 
an  additional  field  in  that  it  is  applicable  to  steam  rail- 
ways, operating  a,uxiliary  train-order  signals  in  con- 
nection with  the  telephone  train-dispatching  .system  now 
being  introduced  so  extensively  on  steam  railways.  On 
divisions  where  night  traffic  is  light  and  there  are  no 
night  operator.s,  the  system  can  be  used  to  supplement  the 
day  operators,  as  it  enables  the  dispatcher  to  operate  the 
signals  and  so  get  in  touch  with  train  crews  at  any  de- 
sired point.  This  .signal  is  manufactured  jointly  by  the 
Western  Electric  Co.  and  the  Union  Switch  &  Signal  Co., 
of  Xew  York,  and  we  are  indebted  to  the  former  company 
for  photographs  and  other  information. 

Some  Points  in  the  Design  and  Construction 

of  Reinforced  Concrete* 

By  E.  1'.  WKLLs.f 

It  is  .strange,  at  this  present  day,  how  many  engineers 
and  architects  still  adhere  to  the  old  specification  of 
coarse  grinding,  conscfjuently  requiring  aeration  of  the 
cement.  It  has  been  my  lot  only  this  week  to  come 
across  a  specification  where  it  was  stated  the  cement 
had  to  be  spread  on  a  floor  for  21  days  before  being  used. 
Those  of  us  who  are  well  aiquainted  with  the  present- 
day  eenient.  and  also  its  fine  grinding,  know  how  de- 
leterious this  is  when  great  crushing  strength  is  re- 
quired. I  think  I  have  .said,  on  more  than  one  occasion 
at  this  Institute,  that  if  cement  is  to  be  kept  up  to  its 
full  strength  it  is  absolutely  necessary  that  when  it  is 
received  on  the  site  of  the  works  it  should  be  stored  in  air- 
tight wooden  bins;  and  if  this  is  <lone  cement  may  be 
kept  for  many  years  and  be  just  as  good  after  the  lapse 
of  time  as  it  was  when  freshly  made,  whereas  if  the 
cement  be  stored  in  sacks,  and  even  a  very  small  amount 
of  moist  air  plays  u|)on  them,  then  the  cement  is  rapidly 
hydrated  and  cakes  in  t'le  sack. 

In  a  great  many  works  that  I  have  seen  where  failures 
have  taken  i)hue.  the  failures  have  been  very  largely 
attributable  to  shuttering  and  strutting.  I  have  in 
mind  cases  r)f  i)eams  deflecting  two  or  three  inches  after 
the  concrete  has  been  filled  into  the  mold,  this  being 
due    entirely    to    the    strutting    sinking    into    the    soft 
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ground  underneath.  In  several  cases  this  has  cau.sed 
what  appeared  like  shear  cracks  at  each  abutment,  though 
the  work  afterwards  stood  the  test  load  satisfactorily. 
Still,  such  cracks  made  the  beam  look  unsightly,  and 
there  could  not  have  been  the  same  adhesion  between  the 
concrete  and  steel,  owing  to  this  settlement,  as  if  the 
boxes  had  remained  perfectly  true  and  level  during  the 
whole  time  the  concrete  was  being  put  in  and  until  the 
same  were  struck. 

I  know  of  one  case  of  a  failure  taking  place  entirely 
owing  to  the  strutting  sinking  into  the  ground,  the 
sinking  taking  place  over  more  than  a  week.  Tlie  con- 
crete, therefore,  never  had  the  least  chance  of  getting 
a  fair  adhesion  to  the  steel,  but  was  constantly  being 
drawn  away  from  it  by  this  settlement  of  the  strutting, 
so  much  so  that  when  the  strutting  was  removed  the 
whole  structure  came  down  with  a  run. 

It  is  always  advisable,  if  there  is  any  doubt  at  all 
about  the  ground,  to  have  the  latter  tested  beforehand, 
and  it  is  far  better  to  increase  the  sole-plates  to  double 
the  size  required,  so  as  to  prevent  any  possible  chance 
of  settlement,  than  to  have  an  insufficient  area  with 
consequent  settlement  and  trouble  taking  place. 

Xot  only  does  the  settlement  cause  a  reverse  cambev 
of  the  beam,  but  also  gives  a  fall  in  the  floors  the 
wrong  way,  and  it  needs  extra  expense  all  around  to 
make  good  such  defective  work. 

In  this  country,  as  a  rule,  water  is  almost  invariably 
obtained  from  what  is  called  a  domestic  source,  namely, 
water  supi)lie(l  by  large  public  companies  who  are  ex- 
tremely careful  in  what  is  sold  to  tlie  public.  Sucii 
being  so,  it  is  very  rarely  in  England  that  one  has  to 
u.se  water  that  does  not  come  from  the  public  supjily, 
but  there  are  cases  where  it  is  advisable  carefully  to 
examine  the  same  before  it  is  used.  There  are  sonu^ 
places  where  the  water  is  highly  charged  with  gypsum 
compounds,  and  such  being  the  case,  it  behooves  one  to 
.see  that  there  is  no  likelihood  of  failure  taking  jilace 
owing  to  an  excess  of  this  compound. 

In  the  South  of  France,  in  Algeria,  and  in  a  great 
many  districts  waters  are  highly  charged  with  gypsum, 
and  so  bad  is  this  in  places  that  concrete  is  absolutely 
dissolved  and  disrupted  in  less  than  two  or  three  years. 
Whenever  there  is  any  doubt  as  to  the  quality  (-f  the 
water  to  be  employed  an  analysis  should  be  made  before- 
hand, and  so  prevent  what  might  lead  to  a  disaster. 

In  a  great  many  years  of  practical  experience  I  have 
come  to  the  conclusion  that  even  if  there  is  a  Uwgo  de- 
ficiency of  steel  in  the  structure  both  in  tension  and 
comi)ression.  and  the  concrele  is  of  an  excellent  quality, 
there  is  hardly  any  chance  of  I'iiiiurc  taking  plmi'.  but 
if  the  steel  is  up  to  and  even  in  excess  of  the  require- 
ments asked  for,  and  by  any  chance  the  concrete  is  poor, 
then  if  an  excessive  load  be  placed  upon  the  structure, 
there  is  nothing  to  prevent  it  failing. 

A  great  deal  has  been  done  by  the  London  County 
Council  School  of  Building  in  educating  clerks  of  the 
works  and  olliers  as  to  the  method  in  which  the  prac- 
tical part  of  rein  forced-concrete  constriution  should 
be  carried  ont.  They  ouglit  to  go  a  step  lower  and 
take  in  hand  lai)orers  who  are  connected  with  the  <nrry- 
ing  out  of  the  work,  because  until  such  time  as  they 
theniHclves    understand,    to    even    a    very    slight    extent. 
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wliiit  is  rcMjuirc'il  of  tliiMii,  so  long  will  they  be  careless 
111  doing  the  work  they  have  to  do. 

The  t'oiemen  employed  must  he  instructed  to  keep 
a  sharp  lookout  on  all  of  thcii-  mm.  and  not  to  allow 
hixity  in  any  shape  or  I'orni.  IT  llic  mm  know  that  the 
d'orenian  is  up  to  all  their  so  called  tricks  of  the  trade, 
then  they  will  take  good  care  that  the  work  is  carried 
out  in  an  elficient  manner,  but  if  by  any  chance  the 
foreman  is  careless  his  workmen  will  be  the  same;  and 
it  will,  I  think,  very  often  be  found  that  where  any- 
thing seriou.s  jtakes  place  it  is  not  only  the  men  but  the 
foremen  and  even  the  clerk  of  the  works  on  the  job  who 
are  answerable  for  this  state  of  atfairs. 

Any  foreman  who  persistently  makes  mistakes  in  the 
carrying  out  of  the  work,  after  the  same  has  been  pointed 
out  to  him,  should  be  dismissed  and  not  allowed  to 
undertake  any  work  of  the  kind  in  the  future.  It  is 
only  by  making  examples  of  men  who  do  bad  work 
that  one  can  expect  an  improvement  to  take  place  in 
the  industry  in  this  country.  Works  executed  abroad, 
as  a  rule,  are  carried  out  by  men  who  seem  to  take  a 
great  interest  in  their  work.  Even  the  ordinary  laborer 
knows  what  he  has  to  do  and  does  it,  whereas  in  this 
country  there  are  so  many  instances  of  scamping,  not 
only  in  reinforced  work  but  also  in  other  branches 
of  structural  engineering,  that  it  is  only  strict  super- 
vision in  the  past  that  practically  made  our  work 
some  of  the  best  in  the  world,  though  I  have  very  clear 
remembrances  before  me  of  seeing  wooden  rivets  and 
ether  such  things  being  done,  and  I  daresay  there  are 
many  in  this  room  who  have  seen  likewise.  We  do  not  hear 
of  wood  being  put  in  for  steel  in  reinforced  concrete, 
that  is  to  say,  by  the  designer,  but  many  accidents  have 
proved  that  wood  has  been  put  in  and  has  been  the 
cause  of  the  mischief. 

A  point  to  which  it  is  advisable,  I  think,  for  me  to  call 
attention  to  is  electrolysis.  I  have  watched  one  work 
■where  this  mischief  occurred,  and  only  about  a  couple 
of  months  ago  I  made  a  further  examination  and  found 
that  the  mischief  was  still  increasing.  It  is  a  moot 
point  with  some  as  to  whether  there  is  any  electrolytic 
action  or  not,  but  personally  I  have  very  little  doubt 
upon  the  subject,  so  that  it  behooves  all  designers  and 
contractors  to  see  that  there  is  no  possible  chance  of 
electric  currents  finding  their  way  into  the  steel  reinforc- 
ing, because,  should  they  do  so,  1  do  not  think  there 
is  any  doubt  whatever  that  it  will  mean  the  eventual 
disruption  of  the  concrete.  It  only  requires  the  exer- 
cise of  care  to  put  a  stop  to  this  and  to  be  perfectly 
certain  that  all  cables  throughout  the  reinforced-con- 
crete  work  are  properly  insulated,  and  that  there  are 
no  stray  currents  wandering  aiiout  the  work. 

I  think  a  great  many  of  my  hearers  will  agree  with 
me  in  regard  to  the  calculations  of  reinforced-<;oncrete 
work  that  a  great  deal  too  much  mathematics  has  been 
imported  into  the  subject  and  that  common  sense  has  had 
to  take  a  hack  seat. 

If  we  were  dealing  with  two  materials,  both  of  which 
were  absolutely  constant — that  is  to  say,  the  concrete 
constant  within  a  month  after  it  was  made  in  strength 
as  the  steel  is  immediately  after  it  is  rolled — then  it 
would  be  possible  to  go  in  for  mathematical  formulas  of 
a  high  order;  but  where  vou  have  a  material — i.e..  con- 


crete—the strength  of  whicii,  if  all  portions  are  goo<l, 
is  increasing  day  by  day,  and  in  some  ca.ses  attaining 
a  strength  of  three,  four,  or  more  times  that  which  it 
was  originally  calculated  for,  how  is  it  possible  in  the.-e 
ways  to  formulate  any  formulas  which  are  even  moder- 
ately correct?  It  is  far  better  to  use  more  common 
sense  and  sim])lify  or  formulate  empirical  rules  which 
you  know  are  absolutely  safe  in  their  application.  It 
is  no  good  trying  to  extract  the  square  root  of  tw(j — it 
is  useless.  1  have  seen  cases  where  the  stresses  have  been 
worked  out  to  five  places  of  decimals,  and  it  could  all 
have  been  done  by  mental  arithmetic,  and  the  result 
would  have  been  so  close  that  it  was  really  not  worth 
while  troubling  about. 

I  see  cases  constantly  where  rods  are  put  into  work 
varied  in  diameter  to  :52ds  of  an  inch.  That  is  not 
at  all  necessary.  It  wastes  time  on  the  work,  and  in  a 
great  many  cases  a  wrong  rod  goes  into  the  wrong 
place.  It  is  far  better  to  adhere  in  all  cases  to  com- 
mercial sizes,  never  advancing  beyond  16ths  of  an  inch 
and  if  possible  advancing  only  by  %ths,  as  by  that 
means  the  size  of  the  rod  is  clear  to  the  naked  eye 
and  does  not  require  a  caliper  to  be  put  upon  it  to  find  out 
whether  it  is  "Z,,,  or  ^Vaa-  •'^uch  reinforcements  as 
these  simi)ly  show  how  designers  lack  common  sense  and 
bring  the  work  into  disrepute.  Exactly  the  same  thing 
takes  place  with  calculations  submitted  for  approval. 
A  mass  of  figures  will  be  carried  out  into  millions 
where  the  whole  lot  can  be  simplified  by  reduction  into 
tens  or  hundreds,  and  the  elimination  of  anything  be- 
yond two  places  of  decimals.  The  simpler  calculations 
are  made,  the  less  liability  there  is  of  errors  creeping 
in,  and  if  an  error  does  creep  in,  then  it  is  much  easier 
to  discover;  but  where  a  whole  foolscap  page  of  figures 
is  used  to  arrive  at  a  result,  it  means  in  a  great  many 
cases  simply  disaster,  as  well  as  being  also  a  waste  of  time 
and  expense  with  a  view  to  possibly  saving  a  pennyworth 
of  steel. 

I  have  always  been  a  great  enemy  to  the  complicated 
calculations,  as  I  do  not  think  they  are  at  all  ftecessary. 
Jt  only  brings  to  mind  the  largest  building  that  has 
ever  been  constructed  in  London.  I  am  now  speaking 
of  as  long  ago  as  about  five-and-twenty  years.  In  an 
arch  rib  there  was  a  deficiency  in  the  center  of  the 
span  of,  I  think,  half  an  inch  in  a  large  sectional  area 
of  steel.  To  make  up  this  deficiency  in  compression  a 
bar  3  in.  by  V4  in.  was  riveted  on,  and  this  only  for 
a  length  of  two  or  three  feet,  thus  making  mathematics 
simply  an  absurdity,  whereas  no  common-sense  engineer 
would  for  the  sake  of  half  an  inch  in  one  hundred  square 
inches  ever  think  of  doing  anything  so  absurd. 

The  same  applies  to  reinforced  concrete.  It  is  far 
better  to  work  in  all  cases  to  commercial  sizes  of  rods, 
even  if  there  be  a  slight  deficiency  in  sectional  area, 
than  to  put  in  multiples  of  rods  of  all  diameter  so 
as  to  make  up  a  given  sectional  area.  This  entails 
an  enormous  amount  of  work,  not  only  upon  the  designer 
but  also  upon  the  foreman  who  has  to  take  charge  of 
the  work,  and  upon  everybody  connected  therewith,  and 
it  is  of  no  practical  value  whatever.  Therefore  I  should 
like  to  see  in  all  rules  made  for  reinforced  concrete 
that  common  sense  should  enter  more  largeh'  into  the 
formulas  that  are  given  to  the  world. 
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A  Proposed  Standard  Record  of  Street 

Traffic* 

The  Xeed  for  Traffic  Records 

Eecords  of  traffic  on  streets  are  of  great  importance 
and  utility,  as  is  known  to  all  engineers  connected  with 
their  construction,  maintenance  and  use.  The  quantity 
and  weight  of  traffic  on  a  street  or  road  has  generally 
been  one  of  conjecture  and  not  based  on  actual  count. 
A  traffic  regarded  in  small  cities  as  numerous  and  heavy. 
is  light  traffic  in  larger  ones;  although  in  both  places 
it  passes  over  the  same  kind  of  pavement  and  is  under 
other  similar  conditions.  Although  the  engineers  of  the 
Department  of  Bridges  and  Koads  of  France,  who  have 
charge  of  construction  and  maintenance  of  streets  and 
roads  of  that  country,  have,  this  -50  years,  recorded  traffic 
and  reduced  it  to  the  quantity  per  meter  of  width,  there 
has  been  comparatively  little  done  in  other  countries. 
London,  Berlin  and  a  few  other  European  cities  have 
taken  some  records.  In  the  United  States  it  wa.s  not 
until  1S8.5  that  records  were  taken  on  a  few  streets  of  ten 
cities  and  more  for  the  purpose  of  promoting  a  special 
class  of  pavement,  then  little  used,  than  to  determine  the 
relation  of  quantity  of  traffic  to  wear,  cost  of  maintenance 
of  pavements  and  other  important  factors.  Since  1900, 
records  of  various  kinds  have  been  made  at  a  few  ])laces 
in  several  cities,  as  the  importance  and  great  cost  of  pave- 
ment and  road  construction  and  especially  maintenance, 
have  been  recognized. 

There  is,  as  yet,  no  standard  method  for  recording  and 
comparing  the  traffic  on  different  streets  of  a  city,  nor 
traffic  on  streets  of  one  city  with  those  of  another.  The 
object  of  this  report  is  to  suggest  a  uniform  method  of 
recording,  analyzing  and  standardizing  quantitv  and 
weight  of  traffic  on  .streets  and  roads,  and  for  reducing 
it  to  unit  bases  of  quantity  and  of  tons  per  yard  of  used 
traffic  width  of  roadway  per  day,  or  per  square  yard  of 
usi'd  roadway  surface  which  is  the  same  thing. 

The  two  legitimate  causes  of  wear  and  destruction  of 
pavements  are  traffic  and  weather.  In  some  cases  where 
traffic  is  vcr}-  light  and  the  weather  severe,  the  latter  does 
the  greater  damage.  I'sually  the  traffic  is  a  greater  cause 
of  wear  than  weather,  but  in  every  case  traffic  must  be 
considered.  Whether  or  not  a  pavement  has  been  proper- 
]v  constructed  with  durable  foundation  and  a  wearing 
surface  of  any  one  of  the  many  kinds  in  use  and  the 
pavement  properly  maintained  or  not,  traffic  records  give 
ve^^•  important  data  on  which  to  liase  the  selection  of 
future  pavements,  to  estimate  the  value  of  first  construc- 
tion ami  the  cost  of  maintenance.  Traffic  records  show 
the  ap;)roximate  cost  of  nuiintairiiiig  the  kinds  of  pave- 
mcntx  which  add  to  the  comfort  and  health  of  people 
using  them  or  living  near  them.  These  records  are  also 
essential  for  handling  traffic  and  elTectivp  city  phinning 
and  administration.  They  show  how  to  relieve  traffic 
congestion  by  constructing  new  thorongbfares  and  their 
relations  to  old  ones,  what  streets  must  be  widened  :  what 
streets  enn  have  their  roadways  made  narrower  to  reduce 
cfMtt  of  pHvint'  anil  cleaning,  ami  for  beautifying  them  by 
parkways  or  otherwise. 

•Prom  a  r<-port  of  Ihi-  CummllliT  on  Truffle  on  Stroots  oncl 
noBdii.  (J-  W.  Hownrd.  rhnlrman.  1  Hromlway,  Ni-w  York 
Clly):  nnnunl  mrFtInK  of  th<-  Amrrlran  Hocloty  for  Municipal 
Improvrmenta,   Dallaa,  Tvx.,   Nov.    M,    11112. 


This  report  is  based  on  official  traffic  records  of  several 
European  and  American  cities,  made  at  various  intervals 
during  the  past  39  years,  supplemented  by  personal 
knowledge  of  many  of  the  streets  and  experience  in 
making  actual  traffic  records.  The  various  and  widely 
divergent  analytical  records,  made  in  the  past  few  years 
at  a  few  points  in  the  United  States,  have  been  con- 
suited.  Most  of  these  records  have  failed  to  state  the 
width  of  the  streets  or  roads  and  are  defective  in  other 
respects.  Jlany  cannot  be  reduced  to  any  unit  basis  for 
comparison  with  each  other.  Many  have  unnecessarily 
subdivided  the  vehicles  into  too  many  kinds,  sizes,  etc., 
by  methods  which  are  complicated  and  unnecessary  for 
])ractical,  general  use. 

Proper  Tr.vffic   Eecords. 

Traffic  records  should  be  based  on  a  simple,  accurate 
method  of  counting,  and  recording  traffic  and  reducing  it 
to  standard  units  of  quantity  and  tonnage.  The  method 
shoidd  be  such  as  to  be  quickly  understood  and  applied. 
This  re]«n-t  presents  such  a  method  with  forms  for  practi- 
cal use. 

The  ]KTiod  during  which  trnffic  should  bo  counted  is 
for  12  consecutive  hours  from  7  a.m.  to  7  p.m.  and 
during  six  consecutive  or  other  different  week-days.  If 
average  weather  and  what  is  known  to  be  average  traffic 
conditions  are  selected,  then  a  record  for  only  three  con- 
secutive week-days  gives  valuable  information.  Xo  traffic 
should  be  counted  in  abnormal  seasons  of  snow  and  ice, 
nor  during  continuous  rainy,  very  cold  or  excessively 
hot  days.  The  foregoing  applies  to  all  cities.  Xever- 
theless,  local  special  conditions  on  a  few  principal  thor- 
oughfares of  cities,  say  above  500,000  inhabitants,  some- 
times require  records  of  traffic  during  the  24  consecu- 
tive hours  of  each  day  for  several  days.  The  location 
where  the  traffic  is  counted  must  be  at  or  near  the  center 
of  a  block  and  not  at  an  intersection  of  two  streets.  The 
traffic  is  lliat  which  passes  both  ways  along  the  street 
or  road.      1 1   tan   well  be  counted  from  the  sidewalk  or 


TR.VFFIC  ON  DIFFERENT  STREETS  .\.ND  ROADS 

Totals  o 

n  whole 

Total  per  yard 

Relative 

width  of 

effective 

width 

inten- 

road 

way 

of  roadway 

sity  of 

Place 

Street 

Vehicles 

Tons 

Vehicles 

Tons  of  traffic 

Paris 

Rivoli  St. 

33.2.-»2 

49,041 

2767 

4087 

Sixth 

Pane 

Opera  Av. 
Madeline  Bl. 
Italiens  Bl. 

29,160 
17,524 
20,124 

42,216 
24,776 
27,051 

1789 
1019 
1093 

2.558 
1385 
1.500 

Sixth 

Paris 

Sixth 

Paris 

Sixth 

Paris 

St.  Honore  St. 

10,.50S 

22,9,52 

1976 

2732 

Sixth 

Rcriin 

Potadam  PI. 

14.221 

.39.6.'>6 

1016 

2832 

Sixth 

Bfriin 

l.eipiiK  St. 

O.-'iOO 

26,1,39 

720 

1961 

Sixth 

Boriin 

Friederiehs  PI. 

1.1,479 

33,529 

963 

2,395 

Sixth 

I.ondon 

Strand 

16,208 

27,878 

1430 

2460 

Sixth 

London 

Cheapsidc 

11,019 

18,9,53 

11.36 

1954 

Sixth 

T.ondon 

Oraeechurch  St. 

12,148 

20,894 

1149 

21.54 

Sixth 

Now  York .... 

5th  Av.  nr.WSt. 

8,065 

12,091 

073 

940 

Fifth 

New  York 

First    Ave. 

2.301 

3,.391 

131 

192 

Third 

New  York 

Bwnv.  nr.   Fkln. 

3,277 

.3,554 

206 

28K 

Fourth 

New  York 

Wall  St. 

2,443 

3,555 

305 

444 

Fourth 

New  York 

(Queens) 

Hillside  Ave 

1,304 

1..52n 

1.57 

|«.l 

Third 

(Bronx) 

White  Plains  Rd. 

.342 

636 

48 

7.1 

First 

Wftshinuton .  .  . 

Fifteenth  St. 

4,687 

0,4,50 

335 

461 

Fourth 

WnshinRton . . . 

Ninth  St. 

1.905 

2,478 

123 

1.55 

Third 

Chirnito 

State  St. 

0.048 

(x) 

4.30 

(x) 

Fourth 

Chieacn 

Clark  St. 

4.091 

7.728 

335 

6.52 

Fourth 

(^hirnjco 

Wahash  Ave. 

3.794 

8.643 

237 

.590 

Fourth 

Chieaico 

Sheridan  Rd. 

.'1.730 

11.925 

405 

094 

Fifth 

Philadelphia 

Broad  St.  N.  Chest. 

0,170 

H.1.54 

105 

697 

Fifth 

Philadelphia  . 

Filbert  St. 

.VIS.I 

8,102 

570 

900 

Fifth 

St.  Louis 

l.oeust  St. 

3.40fl 

.5,308 

SIX 

482 

Fourth 

St.  Louis 

Broadway 

3.1.V) 

4,970 

197 

311 

Fourth 

WuITbIo 

Main  St 

2.941 

3.830 

106 

217 

Third 

nulTalo 

I  i-mrwd  Ave. 

097 

1,.541 

00 

129 

Second 

Boston 

l>i-vonshire 

5.410 

7,.380 

070 

923 

Fifth 

Boston 

Kilbv  St, 

3,503 

4,. 556 

465 

591 

Fourth 

Newark.  N  .T 

Broad  St 

2,400 

(x) 

120 

(I) 

Third 

^Vwark 

BridceSt 

2,622 

(x) 

205 

(i) 

Fourth 

Massaehusetts 

Shrewshurv  Rd. 

484 

770 

97 

1.54 

Second 

\fnssaehusettH 

Medfor<l  Pd. 

4.34 

069 

47 

72 

First 

Massaehusetts 

Weston  Rd 

904 

1 ,200 

101 

210 

Third 

Rhode  Island.. 

E   Providence  Rd. 

103 

172 

77 

112 

Second 

!)i;? 
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iiIIkt  (•(iii\('ni('nt  location,  aii<!  brsl,  I'rdMi  a  room  willi  llic 
window  I'acMng  tho  strrft. 

Ill  onlcr  to  deteniiino  the  total  trallk-  on  a  slreot  or 
road  and  so  tabulate  it  that  the  results  can  be  reduceil 
to  standard  bases,  and  do  this  at  least  possible  o.\'])ensi' 
and  by  simplest  method,  certain  items  or  factors  must  be 
carefully  noted  as  shown  in  the  accompanying  forms. 

The  general  classifiralioii  of  vehicle  trallie  for  jiractical 
results,  is  as  follows:      (1),  horse  vehicles;  subdivided 


Slips  for  Recording  Traffic  Co'jnts 

(Form  T.  Report  of  Committe  on  Street  and  Road  Traffic, 
American  Society  for  Municipal  Improvements;  J.  W.  Howard, 
Cliairman.    New    York    City). 

into    one-horse,    two-Iiorse,    three-    or    more    horse;    (3), 
motor  vehicles. 

The  vehicles  and  horses  must  both  be  considered  in 
ccftnputing  the  weights,  etc.,  of  traffic  from  the  quantities 
counted  and  recorded.  This  is  because  they  both  occupy 
space  on  a  roadway  and  both  help  wear  and  injure  the 
surface.  Experience  has  shown  that  for  general  traffic 
counting  and  the  reduction  of  the  quantities  of  vehicles 


to  tonnage  of  traffic,  the  average  weight  of  all  vehicles 
leinpty  uikI  lou(lerl)  drawn  by  one  horse  can  be  taken  as 
one  ton  (aooo  lb.)  ;  iiy  two  horseH  as  two  tonn;  by  three 
or  more  liorses  as  four  tons.  In  like  inuunur  the  average 
of  all  motor-veliiclen  ( loadecl  and  empty)  for  trans|)orla- 
lion  of  jiersons  and  goodH  can  be  taken  as  1%  tons.  .Ml 
i)i<  yclcK  and  ridden  jiorses,  i)ecause  light  and  very  few,  are 
best  omitted  from  street  traffic  records.  If  rid<len  horses 
are  at  all  iiiimerous  on  a  jtark,  suinirbaii  or  country  road, 
they  ai'e  best  recorded  and  estimated  as  one-horse  vehicles, 
T'niisual  subdivision  of  vehicles  into  Hizes  and  kinds,  also 
street  cars  on  their  rails,  and  other  data  in  special  cases, 
can  be  recorded  on  separate  slijis.  But  this  adds  greatly 
to  the  ditliculty  of  recording  correctly  and  seldom  fur- 
nishes any  needed  or  jiractical  information  as  far  as 
titrects  themselves  are  concerned. 

The  forms  for  counting  and  recording  traffic,  hereto 
attached,  are  self-explanatory.  They  should  be  explained 
and  distributed  in  advance  to  the  traffic  observers  or 
recorders. 

Tii.\FFic  Counting  Slips  (Form  I) — This  con- 
sists, as  shown,  of  sets  of  four  cardboard  slips, 
about  2x9  in.  fastened  together  at  the  end;  Vi  sets  arc 
needed,  one  set  being  used  for  each  hour.  If  traffic  is 
very  numerous,  one  or  more  extra  sets  can  be  used  for 
one  hour.  Each  set  is  marked  for  location  where  traffic 
is  counted,  name  of  observer,  date,  the  hour  represented 
by  the  set  (as  7  a.m.,  to  8  a.m.,  etc.).  There  must  be  at 
least  two  observers  for  each  location,  to  relieve  each  other 
at  the  end  of  each  hour  or  two  hours,  because  one  recorder 
cannot  work  accurately  for  a  longer  period.  An  ordinary 
conductor's  punch  is  needed  and  a  hole  is  punched  in  a 
slip  for  each  vehicle  passing  in  either  direction  along  the 
street  in  front  of  the  recorder.  One-horse  vehicles  are 
jiunched  in  the  white  cardboard,  two-horse  in  the  yellow, 
three-  and  more  horse  vehicles  in  the  red ;  all  motor 
vehicles  are  punched  in  the  blue  slips.     The  number  of 


FORM  II.     ONE-DAY  TRAFFIC  RECORD 

12  hours  from  7  a.m.  to  7  p.m.  Date 19 

City State 

Location  of  observer,  on St.  (or  Ave.)  bet St.  (or  Ave.)  and 

Width  of  roadway  bet.  curbs  at  place  of  observation yd. 

Effective  traffic  width  ( 1  yd.  less  than  full  width) yd. 

Kind  of  pavement;  stone  block ;  sheet  asphalt ;  or ; 

.    Quality  of  surface  of  pavement;  new  and  even ;  old  and  slightly  uneven 

Condition  of  surface  of  pavement;  wet ;  dirty ;  clean ; 

Weather;  rain ;  fog ;  dry ;   approx.    temp °F. 

Street-car  rails  present;  single  track ;  double  track ; 

General  kind  of  rail;  flat  with  groove ;  L  shape ;  T  shape ; 

Average  approximate  speed  of  horse  vehicles mi.  per  hr. 

.\verage  approximate  speed  of  motor  vehicles. mi.  per  hr. 

Remarks: 


Day  of  week ..... 
St.  (or  Ave.) 


- — ■ 

Total 

Total 

Total 

Total 

Total 

Total 

tons 

tons 

motor 

no.    all 

tons 

all 

Total    vehicles 
per  yd. 

Between 
hours 

3  or  more 

per  yd. 

1   horse 

2  horse 

horse 

vehicles 

vehicles 

vehicles 

vehicles 

vehicjps 

vehicles 

effective  width 

effective  width 

7  a.m.  to  8  a.m. 

8  a.m.  to9a.m 

9  a.m.  to  10  am 

10  a.m.  toll  am 

11  a.m.  to  12  m... 

12  m.  to  1p.m. 

1  p.m.  to  2  p.m.  . 

2  p.m.  to  3  p.m.. 

3  p.m.  to  4  p.m.. 

4  p.m    to  .5  p.m., 

^  p.m.toBp.m.... 

fi  p.m.  to  7  p.m.. 

Totals  for  12  hr.. 

1 

Note: 

1  horse  vehicles  average — 1  ton 

2  horse  vehicles  average— 2  ton:? 

3  or  more  horse  vehicles  average —  4toria 
Motor  vehicles  average — \\  tons 


Signatures  of  obsi 
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FORM  III.     FINAL  CONSOLIDATED  TRAFFIC  RECORD 


Date. 


.19. 


Period  obaer\'ed days  of  12  hr.  each.     7  a.m.  to  7 

City State 

Location  of  obsener.  on St.  (or  Ave.)  bet St.  (or  Ave.)  anJ 

Width  of  roadway  bet.  curbs  at  place  of  obser\-ation yd. 

Effective  traffic  nidth  (1  yd.  less  than  full  width) yd. 

Kind  of  pavemejt:  stone  block ;  sheet  asphalt :  or 

Quality  of  surface  of  pavement:  new  and  even :  old  and  slightly  uneven 

Condition  of  surface  of  pavement ;  wet ;  dry ;  dirty 

Weather:  rain  fop  ;  dry :   approx.  temp 

Remarks ; .  .  .  -  


Days  of  week. 


Total   No. 

of    vehicles 

Total  tons 

horse 

vehicles 

Total  tons 
motor 
vehicles 

Total 
no.    all 
vehicles 

Total 
tons  all 
vehicles 

Total  veh. 

per  yd. 

effective  width 

Total  tons 

per  yd. 

effective  nidth 

Da.vs 

horse 

motor 

1st  day 

2nd  day.... 

3rd  day 

4th  day 

5th  day 

6lh  day 

Totals. . 

Aver  p.-r 
day  of  12  hr 

Compiled  by: 


lioles  in  each  are  not  countofl  until  after  a  recorder  stops 
observing  the  traffic.  He  can  count  the  holes  when  re- 
lieved by  the  other  recorder  or  at  the  close  of  the  daj'^s 
work.  On  counting  he  should  write  on  each  slip  the 
total  number  of  holes  in  it. 

One-day  Traffic  Rixohd  (Form  II) — This  consists, 
as  shown,  of  a  con.-iolidated  record  of  the  quantity  of  traffic 
I'liring  each  of  the  1"<J  hours  from  7  a.m.,  to  7  p.m.,  with 
totals  and  reductions  to  unit  bases.  It  gives  details  of 
name  of  city,  width  of  roadway,  effective  width  used  by 
traffic,  which  averages  i/o  yard  less  on  each  side  or  1  yard 
less  than  the  full  width  between  curbs  or  edges  of  the 
street.  The  kind  or  quality  of  pavements,  the  weather  and 
other  needed  facts  are  shown.  This  form  reduces  the  one 
day's  traffic  to  .standard  units  which  are  the  total  vehicles 
and  total  tons  of  traffic  on  the  whole  street;  also  per  yard 
of  effective  width  of  the  street.  This  is  the  equivalent  of 
number  of  vehicles  and  tons  per  square  yard  of  used  road- 
way surface. 

Consolidated  Trakfic  Record  (Form  III) — This 
f<jrm,  as  shown,  is  compiled  from  records  on  several 
Forms  II.  It  consists  of  a  condensed  statement  covering 
tlie  si.x  or  other  nuiiilMT  of  <lays'  traffic.  It  shows  (he  data 
day  by  day,  together  with  the  final  totals  and  the  averages 
per  day.  These  totals  are  reduced  in  quantity  and  tons  to 
the  standard  units  of  yard  of  effective  width  fs(|uare 
vard)  of  roadway  surface  subjected  to  the  traffic.  These 
are  the  tnie  hn^i-a  for  pom|)aring  the  traffic  of  one  street 
«ith  another  and  for  establishing  the  relation  of  different 
atnountii  of  traffic  to  wear  on  pnvfments,  cost  of  main- 
tenance and  many  for  other  n.«rful  [)iirposes. 

Traffic  re<'ords  are  seldom  needed  iinnually:  but  .it  long- 
er intervals  up  tfi  once  in  five  years  or  nccorrling  fo  l<K'al 
changes  of  traffic  conditions  and  other  necessities  in  cities, 
counties  or  statJ-s. 

In  connection  with  the  forejroing  description  of  how 
traffic  rnn  be  nimply  and  accurately  recorded  and  n-diiccd 
to  standards  of  quantity  and  of  Ions  per  yard  width  of 
roadway,  the  accompanying  actual  n'<'ord.>i  of  traffic  in  va- 
rious reprcM'titative  cities  and  on  u  few  surbiirban  and 


country  roads,  will  aid  in  establishing  a  basis  showing  the 
various  degrees  of  intensity  of  traffic;  first,  very  light; 
second,  light;  third,  moderate;  fourth,  heavy;  fifth,  very 
heavy  ;  si.xth,  extra  hea\7. 

These  quantities  are  comjiiled  and  coni])uted  from  old 
official  and  later  traffic  records  and  arc  excellent  illustra- 
tions of  quantities,  tonnage  and  degrees  of  intensity  of 
traffic  per  yard  of  effective  width  or  used  roadways.  In 
a  few  cases  the  records  were  made  in  such  different  w&yp 
and  without  proper  classification  of  vehicles,  that  the 
data,  in  such  cases,  are  not  complete.  The  traffic  is  the 
average  of  .several  days  of  12  hours  from  7  a.m.  to  7  p.m. 
or  in  a  very  few  cases,  a  close  approximation. 

As  .soon  as  cities,  counties  and  states  have  recorded, 
tabulated  and  reduced  the  traffic  on  their  roadways,  on 
the  .standard  bases  and  units  set  forth  in  this  report,  then 
they  will  have  accumulated  very  valuable  data  for  com- 
paring the  results  between  the  streets  and  roads  of  the 
name  and  other  places.  This  data  will  be  of  much 
assistance  thereafter  in  economically  and  efficiently 
.solving  all  problems  connected  with  the  construction  and 
use  of  all  arteries  of  jiulilic  tra.cl  and  transportation. 


KlfPtrlelD'-Supply  C'nnirnrtH  of  the  New  York  Edison  Co., 
New  York  City,  with  (jlmbel  Hio.s.  (dfp.irtment  store)  and  the 
Broadway  Realty  Co.  (oHlee  btiildlne)  have  been  hiOd  dis- 
criminatory by  the  Public  Service  Comml.islon  for  the  First 
District.  In  the  case  of  the  contract  with  fJImbel  Hros.  the 
Commission  finds  that  the  Kdlson  company  has  been  supply- 
InK  electric  current  at  a  net  cost  of  254c.  per  kw.-hr.,  when  the 
published  rale  for  such  service  was  not  less  than  3c.  This 
was  accomplished  by  two  contracts.  In  one  of  which  tho 
company  ajcreed  to  supply  electric  current.  In  excess  of  a 
certain  amount  annually,  for  .Ic.  and  In  the  other  the  Kdlson 
company  aureed  to  rent  from  the  Arm  space  In  Its  basement 
for  a  substation  and  to  pay  therefor  as  rental,  the  dlfTerence 
between  2Wc.  per  kw.-hr.  and  the  price  charffed  under  the 
other  contract    for  electricity. 

The  Kdlnon  company.  It  Is  held,  should  have  con- 
tracted to  pay  the  market  value  of  (he  space  rented, 
leaving  the  customer  In  pay  the  rate  paid  by  every 
other  consumer  of  the  same  class.  Thi'  makin);  of  (he  rental 
dependen(  upon  the  quanlKy  of  current  consumed  In  one 
hulldlnir.  reads  (he  opinion,  "could  hardly  fall  to  resnli  In 
acdial  discrlinlnjidon  durlnir  some  part.  If  not  during  tho 
whole,  of  the   time  covered   by   the  lease" 


Jamuiry  2,  1913 
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A  Report  on  Locomotive  Headlights    by    the 
Wiscuiisia  Raihuad  Commission 

The  Kailroad  Comniission  of  Wisconsin  lias  made  ex- 
tended tests  of  certuin  lieadiif^lits  in  order  to  determine 
whether  they  meet  (lie  re<|iiirenK;iits  of  the  new  state  law, 
which  specifies  that  locomotives  (on  railways  over  SO 
miles  in  leiif^th)  must  l)e  ('(|ui|i|i('(l  with  headlifjhts  of 
suflicient  illuminating  cajjacity  lo  enable  the  enginenicn 
to  distinctly  discern  an  object  the  size  of  a  man  at  a  dis- 
taiU'C  of  800  ft.  This  law  went  into  effect  on  July  1, 
19U'. 

The  rcpdii  made  l)y  tlic  ('(inmiission  (under  date  of 
Dec.  -1,  \'.)\'i)  slates  that  the  investigations  covered  IIk^ 
following  headlights:  1,  the  standard  type  of  oil  head- 
light with  l(i-in.  case,  and  the  Bunn  safety  oil  headlight 
with  IG-  and  IS-in.,  lenses;  2,  the  Commercial  acetylene 
headlight,  with  IS-  and  27-in.  reflectors;  ;i,  the  Pyle-Na- 
tional  and  American  electric  arc  headlights.  The  Com- 
mission had  in  view  the  necessity  of  guarding  the  safety 
of  operation  of  trains  and  the  investigations  were  con- 
ducted, therefore,  along  two  general  lines:  1,  to  deter- 
mine whether  the  light  given  by  the  headlight  was  sufli- 
cient to  iomi>ly  with  the  provisions  of  the  law;  2,  to  de- 
termine whether  the  headlight  might  endanger  the  safely 
of  operation  of  trains  thr<uigh  interference  with  signal 
lights  or  in  any  other  way. 

The  ethciency  of  the  \'ai-i(]us  headlights  with  respect 
to  visibility  of  objects  on  the  track  was  observed  in  a  num- 
ber of  road  tests,  at  which  a  large  proportion  of  the  ob- 
servers were  men  in  the  employ  of  the  various  railways  in 
the  state.  Later  observations  were  made  by  the  Com- 
mission's staff  from  the  cabs  of  engines  in  regular  service 
and  while  on  their  regular  runs.  The  tests  relating  to 
safety  of  operation  consisted  of  observations  made  on  sig- 
nal and  switch  lights,  a  large  proportion  of  the  observers 
being  railway  men  in  regular  service.  During  these 
tests  all  observations  were  taken  while  the  observers  were 
stationary,  and  the  results  obtained  revealed  the  neces- 
sity of  making  further  examinations  of  the  high-power 
headlights  in  regular  operation  with  the  train  moving. 
Such  examinations  were  made  by  the  Commission's  staff 
by  riding  upon  engines  equipped  with  these  headlights 
while  on  their  regular  runs. 

The  following  is  a  brief  statement  of  the  results  of 
the  studies  made  of  the  various  lights,  as  presented  in 
the  Commission's  report : 

OIL    HEADLIGHTS 

Observations    made   at    the    road    tests   togrether    with    those 
made  in  actual   operation,    indicate   that   none   of  the  oil  head- 
lights  fulfill    the    requirements   of   the  law.  ,) 
ACETYLENE    GAS    HEADLIGHTS 

Observations  on  the  headlight  havinK  a  27-in.  reflector 
were  not  conclusive,  as  the  reflector  wns  detective.  The  ob- 
servations on  the  one  having  the  18-in.  reflector  indicated 
that  the  acetylene  headlight  equipped  with  a  cluster  of  three 
burners  (each  having  a  capacity  of  %  cu.ft.  of  gas  per  hour) 
and  the  18-in.  reflector  fulfllls  the  requirements.  An  acety- 
lene light  in  regular  service,  having  a  double  burner  and 
a  reflector  that  had  been  poorly  maintained,  did  not  give 
satisfactory  results.  .A.nother  in  regular  service,  having  the 
double  burner  and  a  well  polished  reflector,  was  much  more 
satisfactory.  It  is  believed  that  it  will  be  necessary  to  main- 
tain the  reflector  in  a  high  degree  of  efficiency  and  to  use 
the  cluster  of  three  burners  in  order  to  obtain  satisfactory 
lesiiltfi    with    this    type    of   light. 

ELECTRIC  HE.VDLIGHTS 
rjbservations    both    at    the    road    tests    and    in    regular    ser- 
vice   indicate   that    the   electric   arc   headlights   mentioned    ful- 
fill  the   requirements   of   the   law.      There   are   some   features. 


iH.wivir,  contieilcil  with  Iho  opcriitlon  of  un  fi.  ii.iiit:i,i«  ,,n 
loeomotlvcH,  which  nhould  not  piiHH  unnoticed:  ill  Lliibllllv 
111  reflected  llKht  from  the  ruundeU  of  hIk'iuIh  whuHe  IlKhts 
hiivi-  beeom<^  ex tlnnulMlicd  or  huve  burned  low.  belnK  ml»- 
(aken  for  a  clear  indliMttlon.  (2)  Ullflculty  of  dlHtlnKulHhlng 
cluHBlflcution  llKhtH  and  eiiKlne  numbera  on  lucomutlvcR 
equlppeil  with  arc  headllKhtH.  (3)  UuzzlInK  erTuct  on  yard- 
men, llagmi'n  and  othern  who  are  ri^qulred  to  perform  their 
duties   In   the   rays  of  theHe  MlronK   heudllghtH. 

Ah  for  the  flrHt  Item,  obHervutiotiH  made  by  the  CummlH- 
Hlon'H  Htiiff  on  ili-etric  heiidllKhlH  In  actual  Bervlce.  with  the 
inglne  moving  contlnuouHly  at  usual  Hpi-edH,  demonatrali'  the 
fact  that  dangerH  from  thiH  Hource  are  not  nearly  so  great 
iiH  Indicated  by  the  earlier  teslH  at  which  the  observerH  were 
Invariably  stationary  while  the  readlngH  were  belnK  taken. 
While  numerouH  phantom  llghtH  were  detected  In  the  regular 
service  tests,  they  were  not  of  such  a  nature  as  to  cause 
serious  confusion  to  the  trainmen.  It  was  also  found  that 
the  position  of  the  blades  becomes  visible.  In  general,  before 
Ihi-  phantom  lights  are  seen,  and  that  Ihesi-  phantom  lights 
are  much  In  the  nature  of  mere  flashes  when  the  engine  Is 
running  at  the  usual  speeds.  As  for  the  second  Item,  It  Is 
believed  that  some  precautions  should  be  taken  to  place 
elasslflcati')n  lights  and  engine  numbers  at  such  a  distance 
from  the  headlight  that  the  latter  may  not  materially  Inter- 
fere with  correct  reading  of  them. 

As  for  the  third  item.  It  Is  believed  that  the  arc  lights 
should  be  switched  off  while  the  train  Is  passing  through 
large  yards,  as  well  as  at  other  points  when  It  may  have  a 
tendency  to  interfere  with  the  performing  of  duty  by  yard- 
men, flagmen,  etc.,  or  to  endanger  their  lives.  An  Incandes- 
cent lamp  should  then  be  switched  "on.  Its  Illuminating  ca- 
pacity being  suflicient  to  act  as  a  marker  for  the  engine  and 
to  give  warning  of  its  approach.  This  means  should  also  be 
employed  on  engines  carrying  color  signals  or  markers  when 
it  Is  necessary  that  the  fact  be  made  known  to  the  crew  of 
.another  train  or  to  other  interested  parties.  It  can  also  be 
used  in  case  there  is  any  confusion  of  signal  lights  resulting 
from  the  high  power  of  the  headlight.  It  Is  believed,  how- 
ever, that  the  electric  headlight  does  not  endanger  the  op- 
eration of  trains  either  on  single  or  double  track,  provided 
precautions    such    as    those    above    outlined    are    observed. 

The  investigations  are  not  conclusive  as  to  the  use  of  the 
electric  arc  headlight  on  roads  equipped  with  the  disk  type 
of  signal.  A  brilliant  reflection  is  cast  by  this  light  from 
a  plain  glass  surface  of  the  size  used  in  front  of  the  large 
disk  for  day  indications.  The  small  disk  for  night  Indica- 
tions is  located  a  few  inches  above  this  large  glass  surface, 
and  it  is  possible  that  the  brilliant  reflection  from  the  latter 
may  interfere  with  the  correct  reading  of  the  night  Indica- 
tions. The  lack  of  blades  to  serve  as  a  check  is  another 
feature  which  differentiates  this  signal  from  the  semaphore 
type.  Careful  tests  should  be  made  to  determine  this  point 
before  the  attempt  is  made  to  operate  electric  arc  headlights 
on   a   road    thus   equipped. 

It  should  be  borne  in  mind  that  these  investigations  have 
covered  only  the  headlights  named,  though  from  some  in- 
conclusive observations  it  would  appear  that  there  are  other 
types  of  power  headlights  now  on  the  market  that  may  be 
expected  to  give  good  results,  both  as  to  illuminating  ca- 
pacity and  freedom  from  objections  as  regards  the  safety 
of  train  operation.  There  are  also  other  makes  of  arc  head- 
lights which  probably  compare  favorably  with  the  two  in- 
vestigated, and  to  which  the  same  objections  might  be  raised 
as  those  above   enumerated. 


The  Raising  of  the  Axsnan  Damli  descrlbed^by  F.  H.  Fowler 
in  Engineering  News,  Sept,  30.  rt^9:  p.  33».  is^'now  tfoji>pleted. 
Formal  acceptance  of  the  work  by  the  Khedive  of  Egypt  took 
place  on  Dec.  23,  1912. 

Largest  Working  Force  at  Panama — Forty  thousand,  one 
hundred  and  fifty-nine  persons  were  at  work  on  the  Canal  and 
railroad  at  the  close  of  November,  the  largest  force  in  the 
Canal  history.  Of  the  total  all  excepting  a  few  hundred 
women  and  children  were  men.  and  5816  were  white  .Amer- 
icans. This  condition  is  due  mainly  to  the  employment  of 
3499  men  by  the  contractors  on  lock  gates  and  similar  work, 
and  the  development  of  the  lock  machinery  erection  under 
the  .Assistant   Chief  Engineer. 

A  comparison  with  the  greatest  force  of  past  years  follows: 
Year  Month  Force 

in07 October 31,967 

1908 April 33,170 

1909 October    35.4015 

1910 March 38.676 

1911 December    37.826 

1912 November    40.159 

— "Canal  Record,"  Dec.  11,  1912. 
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Reinforced-Concrete  Ore  Docks 


SrXOPSL-<—The  ore  traffic  on  the  Great  Lakes  has 
many  special  and  unusual  features,  among  which  are  its 
great  extent  (30,000,000  to  J,0,000,000  tons  annually) 
and  the  necessity  of  handling  the  greatest  possible  ton- 
nage between  the  opening  of  navigation  in  the  spring 
and  its  closing  by  ice  early  in  the  winter.  Three  special 
features  are  provided  to  meet  these  conditions  of  the 
traffic:  1,  Large  steamers  carrying  great  quantifies  of 
ore,  with  special  designs  of  hull  and  special  hatchway  con- 
struction I  in  the  form  of  frequent  narrow  hatchways  ex- 
tending almost  the  full  width  of  the  deck)  to  facilitate 
loading  and  unloading.  2,  Ore-loading  docks  at  the  ship- 
ping ports  on  the  upper  lakes,  where  ore  is  dumped  from 
cars  into  pockets  at  such  a  height  that  it  can  be  delivered 
by  gravity  to  the  vessels  through  a  series  of  inclined 
spouts  extending  from  the  ore  pockets  to  the  ."ihips' 
hatches.  3,  Ore-unloading  machinery  at  the  receiving 
ports  so  that  the  vessels  can  be  unloaded  rapidly  and 
started  hack  for  a  new  cargo.  The  article  given  below 
deals  with  the  ore-loading  docks,  and  jmrticularly  with 
modern  docks  of  reinforced-concrete  conxtruclion,  which 
are  an  economical  advance  beyond  the  old  timber  type  of 
dock.  Elsewhere  in  thu"  issue  is  a  description  of  an  ore- 
loading  dock  of  steel  construction. 

The  special  features  of  the  ore-shipping  ports  ou  Lake 
Superior  and  Lai<e  Michijian  are  the  docks  or  ])iers  from 
which  the  ore  is  delivered  to  steamers  and  harjres  for 
transportation  to  receiving  ports  on  the  U)\ver  lakes. 
These    piers    liave    long    and    higii    superstructures,    the 


sels  to  make  as  many  trips  as  possible  during  the  open 
season.  For  this  reason  great  length  of  dock  is  impor- 
tant, to  accommodate  several  vessels,  while  of  equal  im- 
portance are  the  facilities  for  discharging  the  ore  into  the 
vessels.  The  chutes  are  about  12  ft.  apart,  corresponding 
to  the  spacing  of  the  hatches  in  the  decks  of  the  ships. 

In  the  majority  of  these  ore  docks,  the  superstructure 
is  of  massive  timber  construction,  and  as  the  life  of  this 
averages  only  about  eight  years,  the  expense  for  main- 
tenance and  renewals  is  heavy.  In  addition,  there  is 
always  risk  of  damage  or  destruction  by  fire,  which 
might  have  serious  results  in  delaying  the  ore  traffic. 
Under  these  considerations  and  especially  in  view  of  the 
increasing  cost  due  to  the  decreasing  supply  of  suitable 
timber,  attention  has  been  given  to  the  introduction  of 
other  materials  of  construction,  which,  while  more  ex- 
pensive in  first  cost,  would  be  ultimately  economical 
owing  to  their  more  permanent  character,  longer  life, 
very  small  fire  risk  and  greatly  reduced  cost  of  main- 
tenance. The  available  substitutes  for  timber  are  steel 
and  concrete,  and  both  of  these  have  been  adopted  in  ore 
piers  of  recent  date.  In  this  article  we  deal  with  concrete 
construction,  but  a  steel  ore  dock  is  described  elsewhere 
in  this  issue. 

The  reinforced-concrete  ore  dock  of  the  Lake  Superi- 
or &  Ishpeming  R.R.,  which  is  described  in  detail  below, 
is  the  second  built  of  this  material,  the  Great  Xorthern 
Hy.  having  built  one  in  1911.  The  two  designs  are  essen- 
tially different,  however.  In  the  earlier  one,  the  rein- 
torcemcnt  consists  of  a  limited  amount  of  steel  rods;  in. 
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ui)per  part  forming  a  xeries  of  pockets  into  which  the 
ore  is  dumped  from  carK  bringing  it  down  from  the 
mines  on  the  iron  range,  an<l  from  which  it  is  delivered 
to  the  shiptt  by  gravity  through  long  inclined  chutes. 
There  are  at  present  27  of  these  ore  docks  at  si.\  .\ineri- 
can  portH  owned  hy  eight  railways  ami  having  a  ('<imliined 
cajmcity  of  about  l.MO.OOO  tons.  'I'he  docks  are  utilized 
to  store  the  ore  only  in  readiness  for  the  steamers.  An 
navigation  is  stopfn-d  for  four  or  five  months  in  the  win- 
ter, ra|>id  loading  is  tmscntial  in  order  to  enable  the  ves- 


the  later  one,  the  steel  reinforcement  forms  a  self-sup- 
porting structure  which  was  erected  in  advance  of  the  con- 
crete work.  VoT  jjurpo.xes  of  com])arison  we  give  at  the  end 
of  this  article  sonu?  ])articulars  of  the  earlier  structure. 

|{Ki.\F(iii(i:i)-rovciiKTE  OiiK  Dock;  L.vki:  Sii'i;iiioit 

&   IsiII'KMI.Vf!   H.H. 

This  new  ore  dock  was  completed  only  recently,  mikI 
is  located  at  Presque  Isle  Bay.  Marquette,  Mich.  As 
already  noted,  it  ha.s  the  special  feature  that   its  steel 
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iviiirurecnieiil  I'dniis  n  .self-siiiiportiiifj  s(ruclui-c  vvliich 
was  erected  in  adviuuc  of  the  coiuTetiiift.  The  (h'.<ii,Mi 
was  prepared  by  .1.  V.  .laekson,  N'iee-President  of  (lie 
Wiseoiisiii  ISridfic  \'  Iniii  Co.,  Milwaukee,  Wis.,  and  the 
tvpe  111'  cDiisliiictidn  is  very  similar  to  that  ])reviously 
iiseil  by  liini  lor  the  siijjports  of  large  ore  bins  at  the 
stMiiip  mills  III'  (lie  Alimeek  Miiiiiig  Co.,  ni  Ilonghtoii 
County,  i\liehigan.  We  are  indebted  to  Mr.  Jaekson  I'or 
information  coneerning  this  interesting  ore  dock. 

The  railway  company  had  at  .Mar(|uette  a  tind)er  ore 
dock  of  ordinary  construction  which  had  been  in  service 
about  l(i  yeiiis.  and  in  1910  it  became  necessary  to  con- 
sider iis  ri'iilaccmcut.  The  scarcity  and  increased  cost 
of  suitable  limbei',  and  the  expense  of  maintenance  and 
operation  of  the  tindx'r  dock,  led  to  an  investigation  of 
the  relative  costs  of  different  forms  of  construction. 
Estimates  sliowed  that  taking  the  first  cost  of  a  timber 
dock  at  100%,  that  of  a  rein  forced-concrete  dock  would 
be  about  167%  and  that  of  a  steel  dock,  1859(.  ExcUkI- 
ing  tlie  relative  cost  of  operation,  and  including  main- 
tenaee  over  a  term  of  years,  the  cost  on  a  long-term 
basis  was  found  to  l)e  very  much  less  for  the  rein- 
forced-eoncrete  dock  than  for  either  of  tlie  other  types. 
Late  in  1910,  plans  were  prepared  and  the  contracts  for 
the  structural  steel  and  machinery  were  let  on  a  percen- 
tage basis.  A  fee  for  engineering  services  was  a  separate 
consideration. 

The  new  dock  is  1300  ft.  long  (with  100  pockets  (m 
each  side),  75  ft.  liigh  from  water  level  to  base  of  rails, 
and  54  ft.  wide  ou  the  deck,  which  carries  four  lines  of 
rails.  The  200  ore  pockets  have  eacli  a  capacity  of  250 
to  300  tons.  There  is  an  approach  fill  a  mile  in  length 
about  600,000  cu.yd.,  on  a  grade  of  1.5%  ;  also  an 
approach  trestle  600  ft.  long,  and  a  tail  trestle  60  ft.  long, 
the  latter  extending  beyond  the  end  pockets  of  the  dock 
proper.  The  completed  dock  is  shown  in  Fig.  1,  and  the 
general  cross-section,  elevation  and  other  details  of  con- 
struction are  shown  in  Figs.  2  and  3.  The  dock  has  been 
in  use  for  some  months.  It  is  located  a  little  distance 
from  tlie  old  timber  ore  dock. 

Substructure 

The  entire  area  for  the  pier  is  inclosed  with  sheet- 
piling,  composed  of  12xl2-in.  Oregon  fir  timbers  with 
-l:x4-in.  liardwood  strips  nailed  on  two  sides  to  form  a 
dovetailed  tongue  and  groove,  respectively.  Inside  and 
outside  waling  timbers  are  used,  and  the  lines  of  sheet- 
ing are  connected  at  intervals  of  3  ft.  by  l^/irin.  tie-rods 
extending  through  the  wales.  Nearly  10,000  timber 
piles  (30  to  45  ft.  long)  were  then  driven,  having  a  pen- 
etration of  about  20  ft.  in  the  sandy  bed  of  the  lake. 
This  work  was  done  mainly  by  land  pile-drivers  (using 
steam  pile-hammers)  which  traveled  on  tracks  built  on 
piles.  A  water-jet  was  used  to  assist  the  driving.  The 
pile  heads  were  cut  off  approximately  at  the  water 
level  by  a  railway  pile-driver  traveling  on  a  track  laid 
upon  the  piles.  This  had  a  revolving  platform,  and  in 
the  leads  was  fitted  the  vertical  shaft  of  a  42-in.  cir- 
cular saw. 

The  space  inclosed  by  the  sheet-piling  was  then  filled 
witli  dredged  sand,  after  which  a  concrete  slab  deck 
was  built,  in  the  bottom  of  which  are  embedded  the  tie- 
rods  of  the  sheeting.  The  slip  on  each  side  of  the  dock 
is  dredged  to  a  depth  of  about  24  ft.    The  concrete  slab  is 


a  iMonoliihic  block  (;0  f(.  wide  and  3  ft.  thick,  with  a 
!l-fl.  parapet  wall  on  each  side  and  with  footingH  for  the 
suipcrslructure  cohimns.  It  iH  rc-inforced  loiigitudinMlly 
and  transversely  by  <tld  wire-ro[)e  hoisting  calilcs,  1  to 
I'/i!   in.   diameter,   in   long  lengths.     Thin  was  obtained 
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Sectional       Plan       A-B 

Fig.  2.  Ckoss-Skction  axd  Bottom  Plan  uf   1!i:ix- 
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from  mines  in  the  neighborliood  at  scrap  prices.  The 
total  length  of  the  slab  is  over  1500  ft.  and  in  the  1200 
ft.  of  the  dock  there  are  no  expansion  joints,  although 
such  joints  are  placed  at  each  end,  where  the  dock  proper 
connects  with  the  approach  trestle  and  tail  trestle.     The 
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concrete    (1:3:5)    was   deposited   in   place   by   revolving 
dump  cars  operated  b}'  cable  on  tracks  of  2-ft.  gage. 

The  whole  foundation  is  very  rigid,  and  no  cracks  of 
consequence  have  developed.  The  construction  is  so 
rigid  and  massive  that  the  substructure  is  capable  of 
withstanding  very  hea%'y  bumps  from  large  ships,  and 
in  the  superstructure  there  is  practically  no  vibration 
even  when  brakes  are  suddenly  applied  on  the  ore  trains. 
An  interesting  feature  of  the  dock-wall  is  the  use  of 
a  steel  facing-plate  extending  from  the  bottom  of  the 
concrete  (6  in.  below  the  water)  to  a  height  of  3  ft. 
above  low  water.  This  is  intended  to  prevent  the  dis- 
integration of  concrete  from  freezing  and  abrasion  by 
ice,  at  the  water  line,  and  government   breakwater-^   in 


I,  mil   iiinijiiiiiiiiMiiiii.,niii  '•g/a'        '"I'V  V'l"  I  "  V  t'' 


WireRope 


\\\ 


Cen+er*  Line 


Typicol  Col.  Base 


Fig.  4.   Part   Elkv.miov  .\ni>   (..oNtJiTiDiSAi,  Skction' 

the  neighborhood,  built  only  a   few  years  ago.  are  said 
to  show  the  need  of  protection  of  tlii.s  sort. 

SlPKIISTHl'CTlKK 

The  superstructure  is  of  reinforced  concrete  with  a 
concri'te  A-shaped  floor  for  the  jwekets  anil  concrete 
tranwverse  partition  walls  between  the  pockets.  The  front 
wall  of  the  jiockets,  however,  is  of  steel;  the  front  of 
each  pfK-ket  is  in  HCini -cylindrical  form,  which  greatly 
reduccH  the  liability  of  the  ore  to  pack  over  the  iloorway, 
which  is  a  trouble  occurring  in  pockets  having  flat  walls. 
After  the  completion  of  the  Kub.structure,  flic  rein- 
forcement of  the  cohinuiH,  strnts  and  partition  walls 
of  the  pockets  was  erected,  forming  a  self-supporting 
steel   structure,  as  already   noted.     'I'he  senii-cvlindrical 


front  walls  of  the  pockets  and  some  other  parts  of  the 
steelwork,  were  erected  later. 

There  are  four  rows  of  columns,  spaced  as  shown  on 
the  drawings,  and  connected  by  horizontal  lines  of  longi- 
tudinal and  transverse  struts.  The  main  columns  of 
each  bent  are  28x36  in.  section,  and  are  connected  in 
pairs  by  transverse  12-in.  curtain  walls.  In  certain  pan- 
els, also,  there  are  longitudinal  curtain  walls  between 
the  columns,  forming  towers  which  add  to  the  longitu- 
dinal rigidity  of  the  structure.  Each  column  is  rein- 
forced by  four  angles  21/4x21/2x214  in.,  box  laced.  The 
columns  and  wall,  which  also  carries  load,  were  really 
figured  as  plain  concrete  carrying  between  400  and  500 
lb.  per  sq.  in.  The  slight  reinforcement  shown  was  put 
in  to  prevent  cracking  and  to  form  a  positive  means 
of  tying  tile  whole  structure  together  both  laterally  and 
longitudinally.  The  general  features  of  the  work  are 
shown  by  Figs.  2  and  3.  The  concrete  bottom  of  the 
pockets  forms  a  floor  and  is  formed  integrally  with  the 
longitudinal  girders  between  the  bents. 

The  complete  self-supporting  steel-skeleton  structure 
formed  by  the  reinforcement  was  erected  complete  (in 
advaiice  of  tlie  concreting)  by  a  traveler  running  on  the 
concrete  deck  of  the  substructure  and  working  back 
from  the  shore  end.  On  this  were  two  hoisting  booms. 
The  balance  of  the  work  was  erected  by  a  derrick-car 
pn  the  overhead  tracks.  The  steel  angles  had  been 
punched  with  holes  4  ft.  apart,  to  carry  plugs  which, 
projected  2  in.  from  the  steel  and  served  as  spacing 
blocks  against  which  the  forms  were  secured.  This  pro- 
vided for  ready  and  accurate  placing  of  the  forms,  and 
insured  a  2-in.  thickness  of  concrete  outside  of  the  steel. 
All  the  form  work  was  of  wood.  The  forms  were  placed 
anil  the  concrete  poured  in  lifts  of  about  12  ft.  The 
handling  of  the  concrete  and  the  design  of  the  forms  for 
use  over  again  were  large  problems  in  themselves,  and 
we  are  informed  ihat  in  the  design  of  a  similar  struc- 
ture the  concrete  part  umild  probably  be  modified  in 
some  respects  to  simplify  the  work. 

Fig.  4.  shows  the  concreting  of  the  lower  part  and  the 
steelwork  of  the  pockets.  Fig.  5  shows  a  ]>artial  ele- 
vation with  the  concreting  completed.  For  about  100  ft. 
of  the  shore  end,  the  concrete  was  handled  in  the  cars 
mentioned  in  connection  with  the  substructure  work,  the 
cars  being  hoisted  by  an  elevator  to  the  deck  level  and 
run  to  the  desired  point  for  dumping.  After  the  con- 
crete of  this  part  of  the  dock  had  .set,  a  traveling  mixer 
plant  was  erected  upon  it.  the  front  end  of  the  traveler 
(with  only  a  light  load)  being  carried  on  a  track  su])- 
jjortcd  by  the  steel  reinforcing  .structure.  The  concrete 
(1:2:1)  was  discharged  from  tlu'  mixer  into  a  chute 
carrying  it  to  the  forms. 

DoOItS,    ClIlTKS   AVD   Ol'KIUTIXd    MaCIUNIJIV 

Each  po<ket  has  two  doors,  5  ft.  wide  and  3  ft.  .S  in. 
high,  emptying  into  the  chute,  as  shown  in  Fig.  (i.  The 
chute  is  35  ft.  long,  tapering  in  width  from  S  ft.  fi  in. 
at  the  iip|H'r  end  to  -1  ft.  6  in.  at  the  lower  end,  with  a 
curved  bottom  throughout  the  whole  length.  Many  ore 
chutes  have  been  built  with  flat  bottoms  and  straight 
sides,  or  with  bends  in  the  sides  which  caused  the  ore 
to  stick  or  to  flow  over  the  sides.  This  chute  was  de- 
Bigned  on  the  theory  that  .soft   iron  ores  (lowing  with 
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soiiu'  vfloi'ity  would  act  much  tlie  same  as  a  stivam  of 
water,  and  the  results  in  service  seem  to  confirm  this 
view.  When  hoth  doors  are  open,  tiie  ore  flows  in  the 
ehute  nhout  a  foot  in  depth,  ai)i)arently  faster  in  the 
eeiiler  and  with  increasing  velocity  toward  the  en<l  of 
the  chute,  and  the  ores  do  not  slick  or  clog,  and  do  not 
overllow  the  sides.  The  practical  ell'eet  of  this  ea.sy 
(low  through  the  chute  is  to  enable  the  operator  to  run 
ore  to  the   far  side  of  vessels  GO   ft.  or  more  in   width. 
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and  to  trim  the  load  perfectly.  At  many  of  the  old 
docks  an  army  of  men  is  required  to  assist  in  their 
operation,  because  the  ore  does  not  flow  freely  from  the 
pockets,  but  must  be  poked  and  "poled"  to  release  it. 
Owing  to  the  absence  of  sharp  angles  in  the  pockets,  and 
the  location  and  width  of  the  doors,  there  is  little  of 
this  work  to  be  done  in  the  new  dock. 

The  design  of  the  chutes  themselves  and  of  their  op- 
erating machinery  differs  materially  from  designs  prev- 
iously used.  It  is  believed  that  this  is  the  first  instance 
in  which  the  chute  winding  cable,  drums,  counterweight 
cable  and  swinging  counterweight  are  laid  out  in  such  a 
way  that  the  ehute  (which  weighs  8200  lb.)  is  perfectly 
balanced  in  every  position.  The  hoists  of  each  set  of  six 
adjacent  chutes  are  operated  through  friction  clutches 
from  a  2-in.  line  shaft  driven  by  a  lo-hp.  motor,  and  two 
or  more  hoists  on  one  line  shaft  may  be  operated  together. 
The  time  required  to  raise  or  lower  a  chute  is  only  20  sec. 
To  move  the  chute,  the  operator  must  first  relase  and  hold 
the  automatic  brake  with  the  left  hand,  then  hold  the 
lever  of  the  friction  clutch  in  operating  position  with  the 
right  hand.  The  machinery  is  simple  and  reasonably 
fool-proof,  and  all  moving  parts  are  protected  by  safety 
coverings. 

CONSTRUCTIOX    AND    OPERATIOX 

ilr.  Jackson  and  the  engineers  of  the  Wisconsin 
Bridge  &  Iron  Co.  were  chiefly  responsible  for  the  super- 
structure, and  the  steelwork  and  machinery  were  built 


and  erected  by  this  company.  The  cliutos  were  built 
under  (he  Carter  i)atent.>4,  and  a  number  of  paloni  clainm 
have  been  allowed  in  certain  features  of  the  superHlruciure. 
The  substructure  was  designed  by  I{.  C.  Young,  Chief 
Kngineer  of  the  Lake  Superior  &  Ishpeming  U.K.  The 
railway  com|)any  also  furnished  certain  materials  and  di<l 
some  parts  of  the  work,  including  the  large  approach  fill 
or  embankment.  The  pile-driving  and  concrete  work 
were  done  by  the  Raymond  Concrete  I'ile  Co.  The  dredg- 
ing was  done  by  the  Zenith  Dredge  Co.,  a  large  part  of 
the  material  being  niovwl  with  a  hydraulic  dredge  and 
deposited  to  fill  swampy  ground  and  to  form  the  base  of 
the   ai>])roach  embankment. 


(i.      I'AlfT      Hl.KVATION     OK     OlfK     l>0('K.     SlIOWIXG 

Reixkorced-Coxcrete  Rase  axd  Steel 
FuoxTs  OF  Ore  Pockets 

As  to  the  operating  cost,  detailed  records  are  not  yet 
available,  but  we  are  informed  that  Mr.  Young  reports  that 
it  is  probably  only  25%  to  3:?7f  of  the  operating  cost  for 
the  old  timber  dock.  Only  a  small  amount  of  steel- 
work is  exposed,  so  as  to  require  painting,  and  the  main- 
tenance and  depreciation  costs  should  be  very  low. 

Reixkorced-concrete    Ore    Dock;  Great    Xoutherx 
Railway 

This  dock  (mentioned  in  the  (irst  part  of  the  article) 
was  built  in  1911  at  Superior,  Wis.  It  is  about  1900  ft. 
long,  with  a  deck  62  ft.  wide  and  75  ft.  above  the  water. 
An  A-shaped  floor  extending  from  the  center  line  to  the 
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Front  Elevation  of  Door  of  Opening 

.Fig.  7.  Door  of  Ore  Pocket* 
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sides  forms  two  longitudinal  troughs  which  are  divided 
by  cross-walls  so  as  to  form  151  pockets  on  each  side,  in 
the  usual  arrangement.  The  pockets  are  12  ft.  long,  each 
with  a  capacity  of  about  300  tons  of  ore.  With  its  great 
length,  six  of  the  largest  ore  steamers  can  be  loaded  at  one 
time. 

The  substructure  consists  of  two  lines  of  timber  cribs 
(connected  by  crosstimbers),  in  each  of  which  are  driven 
seven  rows  of  piles.  Each  line  of  cribbing  is  capped  by 
a  concrete  slab  21  ft.  wide  and  3  to  8  ft.  thick,  upon 
which  are  the  pedestals  for  the  superstructure  columns. 
These  slabs  are  connected  at  intervals  by  transverse  gird- 
ers of  reinforced  concrete  which  support  a  filling  or  deck. 
E.xpansion  joints  with  2-in.  filling  are  provided  in  these 
slabs  at  intervals  of  120  ft.  The  superstructure  has  two 
rows  of  columns,  spaced  44  ft.  7  in.  between  centers  trans- 
versely and  12  ft.  longitudinally.  The  columns  extend  to 
a  height  of  40  ft.  above  the  water  and  those  of  each  row 
are  connected  by  two  lines  of  horizontal  struts,  while  in 
ever}-  tenth  panel  a  concrete  curtain  wall  is  built  between 


the  upper  end  to  4  ft.  at  the  lower  end.  To  a  bail  mi  the 
lower  end  is  attached  a  5-in.  flat-wire  rope  led  to  a  dnini 
on  tlie  upper  deck.  The  drum  is  operated  from  a  line 
shaft  by  a  friction  clutch;  this  shaft  is  divided  into  sec- 
tions, each  serving  ten  drums  and  driven  by  a  25-hp. 
motor.  The  power  is  sufficient  to  operate  several  spouts 
simultaneously.  The  spouts  are  raised  and  lowered  by 
power,  so  that  they  are  always  under  control. 

Bin  Door  for  Ore  Pockets 

By  E.  B.  Pk.vuson* 

A  new  type  of  bin  door  for  ore  docks,  etc.,  of  which 
I  am  the  inventor,  is  described  below.  This  door  was 
developed  to  sui)ply  a  demand  for  a  large  door  that  could 
he  handled  easily  and  could  be  closed  against  a  head  of 
ore  in  the  bin  when  it  was  desired  to  "split  a  pocket"  (or 
discharge  only  part  of  the  contents)    in  trimming  ship. 

The  drawings.  Figs.  1  to  4,  illustrate  the  action  of 
the  door.     Fig.  1  shows  the  door  in  its  normal  position. 
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.\kw  Dicsiox  of  BiN'-noon  for  Ohe  Docks. 

iF'e.  1.  Uoor  closed  and  locked.     Flc  2.  Door  unlocked  and 
Ing.    Fig.  4.    Door  closing;  and  about  to  cut  off  the  flow  of  ore. 
R.R..  at   Two  Harbors.  Minn.) 

the  coiiiiiins.  to  give  additional  longitudinal  rigidity. 
There  is  no  transverse  bracing  between  the  columns. 

In  cross-section,  the  columns  are  7  ft.  by  2  ft.  1)  in., 
reinforced  only  by  a  %-in.  square  rod  at  each  corner. 
Upon  these  columns  is  carried  the  steel  framing  of  the 
partitions  and  front  walls  of  the  pockets,  tiie  ])artition 
framing  being  eml)edded  in  concrete  walls.  Tlie  track 
stringers  of  the  deck  and  the  I-i)eani  purlins  supporting 
the  inclined  fl(X»rfi  of  the  bins  are  carried  by  the  partition 
framing,  so  iis  to  transmit  all  loads  to  the  columns,  there 
being  no  longitudinal  ginlcrs  between  the  columns.  The 
inclined  floor  of  the  pockets  is  of  creosoted  fir  timi)ors, 
with  a  wearing  surface  of  4-in.  maple  plank,  both  laid  up 
and  down  the  slopes,  which  has  an  angle  of  47i/>°. 

The  face  or  outer  wall  of  each  [)ocket  is  of  steel,  semi- 
circular in  plan;  this  arrangement  practically  prevents 
the  arching  of  the  ore  which  sometimes  wcurs  over  the 
door  openings  of  pockets  having  flat  walls.  The.se  open- 
inge  are  5  ft.  wide  and  .'U  in.  high,  fitted  with  sliding 
atecl  doors  which  are  raised  by  hand  winches.  The  doors 
cannot  be  closed  against  a  stream  of  ore,  so  that  each 
pocket  must  be  allowed  to  empty  itself  completely.  The 
spouts  are  34  ft.  long,  and  tajwr  in  width  from  SiA  ft.  at 
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The  door  is  guided  at  the  top  in  a  guidcway  attached 
to  the  bin,  and  the  lower  part  of  the  door  is  free  to 
swing,  e.\cept  as  restricted  by  a  simple  link  motion  on 
each  side.  Each  link  motion  consists  of  a  strut  and  link 
pivoted  together  at  one  end,  B,  while  the  opposite  end 
of  the  link  is  pivoted  to  the  bin  or  side  of  chute,  at 
('.  and  the  opposite  end  of  the  strut  is  pivoted  to  the 
i)ack  of  the  door  near  one  edge,  at  .1. 

The  position  or  movement  of  the  door  can  be  con- 
trolled by  shifting  the  pivot  li.  of  tlie  link  motion.  This 
is  (lone  by  means  of  tlie  cams  or  dogs  on  the  cam  shaft, 
which  is  supported  by  brac-kets  on  the  side  of  the  chute. 
When  the  door  is  closed  and  tiie  pivot  B  is  held  M'ell 
abdve  the  pivot  A  by  the  caiir,  the  reaction  resulting 
from  the  pressure  of  the  ore  against  one  side,  and  the 
strut  against  the  other  side  of  the  door,  will  he  downward 
and  will  hold  the  door  closed.  When  it  is  desired  to 
open  the  door,  the  cams  are  withdrawn  from  the  path 
of  the  pivot  B  by  moans  of  the  controlling  lever,  ami  this 
pivot  then  dro])s  to  the  position  shown  by  iUr  dotti'd 
line  in  Fig.  1,  so  that   it  is  well  below  pivot  .1.  oi\  the 
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dcKir.  'rill'  rciictiiiii  resulting  ri-iuii  llu'  ])rcssure  ol'  ore, 
ami  till'  strut  in  this  position,  will  lie  ui)\var(l,  tending 
to  raise  the  ihior  clear  of  the  llow  of  ore  to  tlie  position 
.shown  in  Fig.  'i. 

Vvinn  here  it  can  be  raised  liy  hand  to  the  full  licight 
of  opening,  as  shown  in  Fig.  3,  the  door  being  counter- 
balanced fur  this  purpose.  'As  soon  as  tlie  door  is  raised 
to  this  pii^itiiin,  the  cams  are  again  set  to  hold  ])ivot  B 
in  the  pi)<itinu  to  lock  the  door  sliut.  'i'hen  in  closing 
it   will   only    be    necessary   to    lower    tlu^   doin-    by    hand, 


Fig.  6.  Bix-Doon  on  Ore-Dock  Xo.  1  of  the  Duluth  & 
Iron   Bange   E.K. 

pivot  B  following  the  arc  of  a  circle  until  stopped  by 
the  cam  as  shown  by  the  dotted  line  in  Fig.  3.  This 
position  is  shown  more  clearlv  in  Fisr.  4,  and  at  about 
this  point  the  lower  edge  of  the  door  will  enter  any  flow 
of  ore  in  the  chute.  The  resultant  of  the  momentum 
of  the  ore  and  the  thrnst  of  the  strut  is  then  downward, 
forcing  the  door  down  through  the  ore  to  the  closed 
])osition.  the  pivot  .1  describing  the  arc  of  a  circle  about 
B  as  a  center  during  this  last  portion  of  the  door's  trav- 


el. Should  there  be  no  tlow  of  ore,  (he  dour,  lieing  coiiii- 
terbalanceij,  would  be  piisiied  all  the  way  down  by  hand. 

A  inodilied  form  of  this  door  has  been  placed  on  all 
pockets  of  the  new  dock  N'o.  1  of  tlie  iJulutli  &  Iron 
Hange  li.R.  at  Two  Harbors,  Minn.,  and  gives  good  satis- 
faction in  operation.  In  the  form  shown  in  the  draw- 
ings (Figs.  1  to  4)  I  believe  I  have  a  much  smooduT 
acting  door  than  that  u.sed  by  the  0.  &  I.  U.  U.M.  A 
detail  of  this  latter  door  is  covered  by  a  patent  recently 
issued  to  another  person,  which  patent,  however,  has 
conceded  priority  to  me  (in  interference)  as  to  every- 
thing coniuicin   to  both   patents. 

I'l'lir  pat.nt  granted  to  Mr.  Pearson  is  No.  1,040,237, 
dated  Ocl.  1,  11'12.  The  claim  'mentioned  covers  a 
"bin  having  an  opening  in  one  wall,  a  closure  for  said 
opening  adapte<I  for  compound  movement  in  a  vertical 
and  horizontal  direction,  a  strut  on  said  closure,  and 
means  associated  with  said  strut  adapted  to  control  the 
path  of  travel  of  the  free  end  thereof."  In  Figs.  5  and 
6  we  have  .shown  the  bin  door  of  the  ore  dock  of  the 
Duluth  &  Iron  Range  IMJ.,  from  drawings  and  jiholo- 
graphs  sent  us  by  Mr.  Pearson.  The  door  is  hung  in  the 
same  way,  but  instead  of  the  jointed  link  previously 
described  the  link  is  a  single  piece;  one  end  is  pivoted 
to  the  bottom  of  the  door,  and  the  other  end  has  a  head 
sliding  in  grooved  guides  attached  to  the  chute.  The 
guide  arrangement  is  covered  by  a  patent  granted  to 
().  II.  Dickerson,  but  it  is  claimed  that  this  infringes 
the  patent  of  Mr.  Pearson,  which  is  considered  to  cover 
the  entire  door  action.  The  latter  stat<'s  that  he  has 
issued  a  restricted  license  to  Mr.  Dickerson  for  his 
modified  form  oidy.  In  Fig.  G,  the  counierweight  cables 
A,  attached  to  the  door,  pass  over  the  pulleys  H  and  are 
attached  to  the  counterweight  C.  The  bent  bar  I)  forms 
the  link,  with  the  ends  of  its  two  arms  traveling  in  the 
inclined  guides  E  on  the  sides  of  the  chute.  Descriptions 
of  the  Duluth  &  Iron  Range  R.R.  ore-dock  No.  1  and  of 
other  ore  docks  and  ore-pocket  doors  are  given  in  two 
separate  articles  elsewhere  in  this  issue. — Editor.] 

Steel  Ore  Dock:    D.  &  I.  R.  R.R. 

A  large  steel  dock  was  built  at  Two  Harbors,  ilinn..  in 
1911,  by  the  Duluth  &  Iron  Range  R.R.,  to  replace  its 
timber  dock  No.  1  at  that  place.  It  is  the  second  steel 
ore-dock  built  by  this  railway,  the  first  one  having  been 
completed  in  190S.  The  design  for  the  new  dock  was 
made  by  W.  A.  Clark,  Chief  Engineer,  and  the  construc- 
tion is  shown  in  Figs.  1  and  2.  This  dock  is  nearly  1400 
ft.  long,  74  ft.  high  from  water  level  to  rail  level,  and 
52  ft.  wide  on  the  deck,  which  carries  four  tracks  (two 
over  each  line  of  pockets).  There  are  two  rows  of 
pockets,  112  in  each  row.  with  floors  sloping  from  the 
center  line  (at  the  top)  to  the  sides.  The  pockets  are  12 
ft.  long,  and  about  3.5  ft.  deep,  separated  by  12-in.  con- 
crete partition  walls,  and  each  pocket  has  a  nominal  ca- 
pacity of  4150  cu.ft.,  or  about  300  tons  for  67.200  tons 
in  all).  The  substructure  consists  of  two  parallel  rein- 
forced-concrete  slabs  resting  on  rows  of  piles  and  con- 
nected by  cross-girders.  The  entire  space  occupied  by  the 
dock  is  inclosed  by  an  outer  line  of  .sheet-piling  under  the 
face  of  the  concrete.  Upon  these  slabs  are  the  pedestals 
for  the  steel  columns. 
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The  superstructure  has  two  lines  of  columns,  spaced  37 
ft.  apart  transversely,  and  12  ft.  longitudinally,  with 
transverse  bracing  in  each  bent  and  longitudinal  diagonal 
bracing  between  alternate  pairs  of  bents.  Each  column  is 
composed  of  an  18-in.  I-beam  (with  web  transfers  to  the 
center  line  of  the  dock),  two  24-in.  side  plates  riveted  to 
the  flanges,  and  four  corner  angles  4x4  in.  on  the  edges  of 
the  plates.     The  columns  support  transverse  A-frames  of 


are  covered  with  a  wearing  surface  of  3-in.  maple  plank 
laid  up  and  down  the  slope.  The  outer  walls  of  the 
pockets  are  of  3xl2-in.  vertical  plank  spiked  to  timbers 
bolted  against  longitudinal  12-in.  channels  attached  to  the 
framing  of  the  partitions.  The  dock  extends  32  ft.  beyon.l 
the  pockets,  so  that  a  locomotive  can  bring  its  first  car 
over  the  end  pocket.  The  steelwork  is  painted  with  the 
Illinois  Steel  Co's.  graphite  paint. 


Lamp  F\jb  ^x'-?"jf^"  - 

]  ;     ^iljy^/^.       I  Cross  over  cH-  each  Ftrrfr^ 
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Typical   S«c»-ion    D-D    ort-  Par+t+'ion  Sec+ion    C-C  l+irough   Cen+er    of  Pocket 

Fiii.    I.  CiKi.Hs-SKcTKtx  (IK  Sti:ki.  Ohic-Dock   at  T.\<i    ifAiiitdiis.  MrN.s'.;  Duli'th  &  Iitox  Haniu;  R.R. 


30-iii.  plate  jfinhTH,  and  juKf  below  their  tops  are  lonu'i- 
tiidiiDil  72-in.  plate  girderM,  framed  betwer-n  the  webs  of 
the  eoliinui.M.  Between  each  j)air  of  A-frnmeH  are  two  21- 
in.  l-beanin  (rectimr  on  the  t'irdrrs).  aii<l  upon  these  and 
the  .\-fraiMi's  arc  lonjritudinnl  linen  of  aiiglen  1x4  in.  Be- 
fwwn  these  an(;l<-x  are  longitudinal  tiuibi-rs  (ixl2  in.  laid 
close  Xofieihi'T  and  foriniiiR  the  floor  of  the  p(K-ketH.    These 


The  .\-fnime  girders  carry  vertical  12-in.  1-beains 
which  are  connected  by  tie-rods  and  to])  angles,  the  entire 
vertical  framing  being  embedded  in  the  12-in.  concrete 
partition  walls.  On  these  walls  rest  lines  of  longitudinal 
2(i-iii,  I-licams,  u|)on  the  top  of  which  are  laid  the  track 
rails.  The  ileck  is  <'iirried  by  shelf-nngles,  on  the  webs  of 
tiiese   I-beams.     The  lioor  of  the  pockets  has  a  slope  of 
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•|S°  I'l-din  the  toj)  to  williin  S  It.  u\'  llir  doors,  wIhtc  it  is 
rediu-L'd  to  -15°.  JOafli  pocket  lias  a  door  opciiiiiff  5  ft. 
wide  and  3  ft.  liigli.  Thi.s  is  fitted  with  a  vertieailv  .slid- 
ing door  attached  to  a  eouiiterweif:;lit  cable,  whicli  raises 
it,  when  tlie  hitching  lug  is  released.  The  top  of  the  door 
moves  in  guides,  hut  the  lower  end  has  a  swinging  motion 
controlled  hy  a  link  having  one  end  jiivotod  to  the  bottom 
of  tiic  door  and  the  other  end  sliding  in  an  inclined  guide 
on  the  discharge  chute.  This  arrangement  facilitates  the 
closing  of  tiie  door  against  a  stream  of  running  ore.  The 
door  mechanism  i-;  covered  in  ])art  bv  a  patent  of  0.  H. 
Dickerson,  of  Detroit. 


Front    Eleva+ion 
Fig.    2 


Sec+ion  A-A 


Sec+ion  B-B    , 
(Through  Pocke+j 


Sectional    Elevation    of    Steel   Ork-Dock; 
DuLUTH  &  Ikon  Eaxge  K.R. 

The  spout,  hinged  at  the  end  of  the  discharge  chute,  is 
34  ft.  long,  5  ft.  4  in.  wide,  and  3  ft.  6  in.  deep.  At  its 
outer  end  is  a  bail  to  which  is  attached  a  flat  wire  rope 
whose  upper  end  is  wound  upon  a  drum  operated  from  a 
shaft  running  along  the  top  of  the  dock  by  means  of  a 
friction  clutch.  Each  length  of  shaft  carrying  ten  drums 
has  its  owTi  electric  motor,  but  only  one  spout  is  operated 
at  one  time.  There  is  no  Gounterweight  to  the  spout.  The 
substructure  work  was  done  bv  ^^^lilnoy  <Sr  Hill,  of  Su- 


perior,   Wis.,   anil    the    .\meri<^aM    Mridgc    Co.    iiuilt    and 
erected  the  superstructure. 

C0.MI'AIII80N  OF   StEKI.,  ('onCUKTE  ANt)  Tl.MIII.U  FOII  OlIK- 
IKJCKH 

As  to  the  relative  economy  of  ore  docks  of  steel 
(painted)  and  reinforced  concrete,  the  ollicers  of  the  Du- 
luth  &  Iron  ){ange  U.l{.  believe  that  the  comparison  in 
favorable  to  the  steel  structure,  the  coinparison  presu])- 
posing  two  structures  of  e(|ual  strength  and  e(|ually  well 
fitted  for  the  service.  For  the  service  refjuired  of  these 
docks,  rising  100  ft.  above  solid  ground  and  subject  to 
the  strains  due  to  moving  trains,  the  dumping  of  ore  and 
the  impact  of  boats  against  the  foundation,  it  is  considered 
doubtful  whether  reinforced  concrete  is  so  suitable  as  the 
more  elastic  steel  structure. 

The  life  of  a  tiini)er  dock  under  modern  conditions  of 
service  is  limited  to  from  10  to  15  years,  depending  on  the 
design,  the  .severity  of  the  service,  and  the  amount  which 
the  owners  are  willing  to  sihmuI  for  extraordinary  re|)airs 
before  rebuilding  the  entire  structure.  A  life  of  l5j  years 
is  all  that  can  ordinarily  !«!  figured  safely  for  conditions 
on  the  D.  &  I.  li.  H.H.  The  life  of  the  steel  dock  can,  of 
course,  only  be  estimated,  but  it  is  thought  reasonable  to 
believe  it  would  not  be  less  than  30  to  40  years.  The 
modern  steel  dock  can  be  constructed  at  a  cost  of  $3«00 
to  $4500  per  pocket,  e.xclusive  of  dri'dging,  but  including 
doors,  spouts,  hoisting  machinery  for  the  spouts,  and 
elcK'tric  lights.  The  cost  varies  considerably  according 
to  the  design  of  these  features  and  the  local  foundation 
conditions  encountered,  and  it  varies,  of  course,  almost 
directly  according  to  the  capacity  of  the  pocket.  The  cost 
of  the  timber  dock  under  the  .same  conditions  will  vary 
from  .$2400  to  $3000  per  pocket. 

It  is  very  difficult  to  compare  the  maintenance  cost  of 
the  steel  and  tiniijer  docks  because  a  large  part  of  the 
maintenance    is    in    connection    with   the   doors,   spouts. 


Fig.  3.  Shore  End  of  Steel  Ore-Dock  at  Two 
Harbors,  Minn.;  Dulcth  &  Iron  Range  R.H. 

hoists,  and  the  lining  of  the  floor  bins,  and  these  costs  are 
not  kept  separate  from  the  other  repairs.  Comparison  is 
difficult  also,  becau.se  of  the  different  conditions  of  service 
upon  different  docks,  the  tendency  always  being  to  ship  a 
greater  proportion  of  ore  over  the  more  modeni  docks, 
which  thus  carry  a  heavier  service.  However,  the  figures 
of  the  D.  it  T.  R.  R.R.  for  the  pa.«t  three  seasons,  ceem  to 
indicate  results  favorable  to  the  steel  docks. 
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Progress  in  Military  Explosives' 


By  WiLFOKD  J.  Hawkixsj 


SYNOPSIS — A  quarter  century  ago,  there  occurred  in 
United  States  a  marked  revival  of  interest  in  military 
and  naval  matters.  During  the  score  of  years  followinij 
the  Civil  War  the  Nation  had  neglected  its  army  and 
allowed  its  navy  to  become  obsolete.  There  was  sudden 
awakening  tc-  the  fact  that  the  Nation  was  wholly  without 
means  of  defending  itself  in  ca.te  of  attack  by  a  foreign 
foe.  The  work  of  building  a  new  navy  and  providing  both 
army  and  navy  with  modern  weapons  was  actively  under- 
taken; and  great  interest  was  taken  by  the  engineering 
profession  in  this  work.  In  recent  years,  however,  partly 
as  a  result  of  a  policy  of  secrecy  concerning  military  mat- 
ters which  came  into  force  about  the  time  of  the  Spanish- 
American  War.  the  engineering  profession  has  been  little 
in  touch  with  the  progress  in  military  engineering. 
The  paper  here  reprinted  gives  a  birdseye  view  of  the 
progress  which  ha.s  been  made  along  these  lines  during 
the  past  twenty  years  in  powders,  projectiles,  fuses  and 
prim  ers. 

Powders 

Jn  coiiipanii^  our  orflnance  of  30  years  ago  with  that 
of  today,  one  is  strur-k  with  the  revolutionary  character 
of  the  changes.  In  this  country,  at  lea.«t,  it  would  seem 
as  though  the  year  1892  marked  the  l)eginning  of  a  new 
order  of  development  in  war  material.  Prior  to  that 
date,  for  30  years  or  more,  the  changes  in  such  materials 
had  been  slight,  e.\cei)t  for  the  develo|)ment  of  brown  pris- 
matic powder  and  the  partial  development  of  built-up 
rifled  cannon. 

The  transition  period  in  Europe  had  its  inception  four 
or  five  years  earlier.  The  initial  impetus  seems  in  all 
countries  to  have  dated  from  the  first  experiments  with 
smokeless  powders  or  with  the  development  of  the  small- 
bore high-power  small  arm  or  both.  The  keys  to  the 
new  development  were  furni.shed  by  Schonbein  and 
Bottger  when  they  discovered  nitrocellulose,  or  gun  cot- 
ton, in  1816;  and  by  A.  Xobel  in  1888,  when  he  brought 
out  a  colloidal  powder,  "cordite." 

The  French  a[)])ear  to  have  been  the  first  to  introduce 
new  high  power  projiellants  into  their  service,  using  a 
BX  powrjer  com|)os('d  of  nitrocellulose  and  barium  nitrate 
or  possibly  of  otiier  ingredients,  inasmuch  as  their  early 
efforts  were  shrouded  in  a  good  deal  of  mystery  and  ac- 
companied by  several  changes  due  to  unexpected  ditfi- 
cnlties  experienced  with  their  early  powders  of  this  type. 
'I'hese  powders  were  first  used  in  the  Lebel  small  arm 
and  were  not  liy  any  means  smokeless  or  otherwise  ideal. 
Concurrently,  Von  Lenk  wa.«  endeavoring  to  use  gun  cot- 
ton alone  as  a  ])riipellafit  by  braiding  it  into  cords  or  ropes 
and  winding  these  tightly  on  a  wooden  core.  Some  suc- 
cess attended  tliese  cfTorts  and  (Jermany  did  some  serious 
work  in  developing  the  idea,  but  it  was  inevitable  that 
such  a  scheme  should  fail,  due  to  the  not  infreijuent  oc- 
currence of  erratic  burning  of  an  explosive  in  such  a 
finely  divided  form.     Many  other  devices  were  resorted 


to,  all  having  the  common  object  of  slowing  gun  cotton 
in  order  to  make  it  suitable  for  a  propellant.  The  theory 
of  granulation  was  well  known  and  had  long  been  ap- 
plied in  connection  with  black  powders;  the  spliero-hex- 
agonal  grains  of  black  powder,  the  varying  sized  irregular 
grains  and  the  perforated  cocoa,  or  brown  prismatic  pow- 
der all  bear  witness  to  this.  Gen.  Rodman,  as  is  well 
known,  was  the  leader  of  thought  in  this  line  by  many 
years.  To  him,  no  doubt,  we  owe  the  early  development 
of  the  multi-perforated  smokeless-powder  grain,  as  he 
proposed  such  a  granulation  for  charcoal  powders,  and 
this  idea  was  resurrected  coincident  with  the  early  de- 
velopment of  smokeless  powder  in  tliis  country. 

To  go  back  a  step  to  the  efforts  to  force  gun  cotton  to 
burn  progressively,  it  is  interesting  to  note  some  of  the 
other  expedients  tried  before  a  colloidal  powder  was  fi- 
nally evolved.  In  England,  efforts  were  made  to  press  up 
gun  cotton  into  hard  pellets  with  a  matrix  of  india 
rulihor.  The  use  of  small  compressed  cubes  surrounded 
with  paraffin  was  also  tested.  Simultaneously,  the 
Italians  were  struggling  along  the  same  line  with  their 
Fossauo  powder,  in  which  gun  cotton  was  distributed 
thrtiugh  a  less  explosive  substance  used  as  a  matrix. 
Schultz's  pyroxylin  sporting  powder  was  the  most  suc- 


•Friim  a  paper  In  the  "Journnl  of  the  V.  8.  Artillery." 
Septemb.T-OctobiT.    1912, 

tCaptuln.  Coait  Artillery  Corpi,  U.  8.  A.;  Urdniinio 
Oepnrtnient. 


Fig.  1.  E.\D  Viicw  of  Smokeless-Powdkr  Grain 
Inoicatixg  RicsuLTs  OF  Brittlk.mcss 

cessful  of  any  powders  of  liic  ndn-c-olliiida!  type  and  is 
in  use  to  tiiis  day.  He  made  up  a  vegetable  cellulose  by 
the  treatment  of  finely  divided  wood,  which  was  subse- 
f|uently  nitrated,  giving  a  vegetable  nitrocellulose.  To 
this  he  added  potassium  nitrate,  barium  nitrate,  vege- 
table gelatin,  and  water.  Brugere's  jiowder,  although 
not  nitrocellulose,  is  worthy  of  note  among  the  early  ef- 
forts to  ])ro(luce  a  stronger  jiropellant  than  charcoal  pow- 
der. His  consisted  of  a  mixture  of  anmionium  picrate 
and  potassium  nitrate.  It  gave  good  results,  but  was  not 
smokeless  or  as  satisfactory  in  other  respects  as  the  later 
colloidal    powders. 

In  ISHS,  A.  Xobel  pointed  the  way  to  the  practical 
solution  of  the  problem  by  making  a  colloidal  powder, 
"cordite."  This  [wwder  was  composed  of  nitrogylcerin, 
gun  cotton,  and  vaseline.  Soon  after,  colloidal  jjowdcrs 
of  nitrocellulose  alone  were  produced,  using  acetone  as 
the  solvent  because  of  the  high  nitration  of  the  gun  cot- 
ton used  at   that  time. 

Thus,  in  our  earliest  experiments  in  lSii2  with  smoke- 
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less  innvilors,  wo,  in  tlic  United  States,  found  ourselves 
liiindieapped  in  being  about  rour  years  or  more  beiiind  tlie 
times  as  regards  snioi<eless  powder,  an<l  even  more  lag- 
gard as  to  high  explosive  f>.r  shell  liUers. 

Tlie  smokeless-powder  problem  was  first  attacked  amid 
(!(]nsi()erable  dillieiilti  s.  In  (lie  first  phiee,  seientific  re- 
seareh  along  these  lines  had  not  been  made  in  this  coun- 
try and  no  native  was  conversant  with  the  subject.  F\ir- 
therniore,  the  great  domestic  jrowder  ])lants  liad  been 
built  for  the  manufacture  of  charcoal  ])ow(lers,  and  their 
owners  were  not  as  enthusiastic  in  developing  the  new 
propellant  as  tliey  might  otherwise  have  been.  Another 
diHieuHy  lay  in  deciding  among  a  nitroglyccrin-nitro- 
cellulose,  a  i)ure  nitrocellulose,  and  a  BN-type  powder. 
Nothing  delinite  was  known  of  any  of  them  at  that  time 
in  this  country.  No  tests  had  been  develo])ed  to  deter- 
mine the  degree  of  stability  possessed.  That  they  might 
be  responsible  for  a  high  rate  of  bore  erosion,  was  not 
known  until  a  year  later.  Furthermore,  the  shape  of  the 
pressure  curve  was  not  known,  aiul  many  of  our  owti 
eai'ly  built-up  guns  had  been  designed  for  chase  pres- 
sures  incident    to  black-i)owder  ))ropellants. 

At  this  point  it  may  be  of  interest  to  consider  the 
array  of  artillery  then  in  use  by  our  service.  It  con- 
sisted of  the  1.3-in.  smooth-bore  gun,  the  8-in.  converted 
rifle,  the  37-mm.  Hotchkiss  light  field  gun,  the  l.G5-in. 
Hotchkiss  mountain  gun,  the  3.2-in.  field  gun,  the  8-in., 
10-in.  and  IS-in.  built-up  steel  rifles  then  in  the  type- 
testing  stage.  It  included  also  the  12-in.  cast-iron  steel- 
hooped  rifled  mortar,  and  the  12-in.  steel  rifled  mortar, 
both  then  without  carriages  other  than  the  model  of 
1890  undergoing  test. 

However,  in  the  face  of  this  transition  state  of  all  our 
seacoast  guns  and  carriages,  samples  of  smokeless  pow- 
ders were  obtained  abroad  and  tested  in  1892.  One 
sample  was  of  German  manufacture  and  the  other  of 
the  French  or  BN  type.  These  were  tested  in  the  new 
12-in.  steel  breechloading  rifle  with  astonishing  results, 
so  far  as  the  experience  of  this  country  was  concerned. 
For  the  same  muzzle  velocity,  the  weight  of  German  pow- 
der to  that  of  brown  prismatic  powder  was  one  to  three. 
The  corresponding  ratio  for  the  BX  powder  was  one  to 
two.  Furthermore,  the  maximum  chamber  pressures  with 
the  smokeless  powders  were  less  than  with  the  brown 
powder.  The  difference  was  so  great  that  the  new  pow- 
ders were  suspected  of  being  capable  of  detonative  action 
and  attempts  were  accordingly  made  to  detonate  them 
with  mercuric  fulminate,  but  without  success. 

In  this  year  also,  the  0.30-caliber  Krag  rifle  was 
adopted  for  our  service,  and  that  led  to  parallel  efforts 
to  obtain  a  snuokeless  powder  for  the  small  arms  cart- 
ridge. In  fact,  the  development  of  satisfactory  powder 
for  that  arm  was  depended  upon  to  point  the  way  for  the 
selection  of  a  smokeless  powder  for  cannon. 

To  this  end  samples  of  Wetteren,  Troisdorf,  Maxim 
and  Houghton  smokeless  small-arms  powders  were  ob- 
tained and  sent  to  Frankford  Arsenal  for  test  and  exam- 
ination. An  ordnance  officer  of  experience  was  specially 
detailed  to  the  Frankford  Arsenal  to  conduct  tests  with 
smokeless  powders  and  to  develop  the  chemical  labora- 
tory work  involved.  The  early  tests  of  smokeless  pow- 
ders as  to  stability  were,  as  compared  with  present  prac- 
tice, extremely  abbreviated.  They  consisted  largely  in 
exposing   the    powders    to    varying   degrees   of   heat,    to 


nuiisture,  and  to  storage  conditions  in  the  aHHciidiled 
(iiilridge.  The  potassium-iodide  lest  was  known  and  ap- 
plied— 150"  F.  and  15  min.  being,  lespectiveiy,  tlie  min- 
imum temperatures  and  time  rc(juired. 

In  the  ensuing  yr^ar  {]H'Xi)  a  number  of  samples  of 
smokeless  small-arms  powder  were  re<'cived  at  I'Vank- 
ford  Arsenal  and  tested — the  I'eyton,  Ijeonard,  du  j'ont. 
Axtell  and  Alters  powder.M  of  domestic;  mannfaetun;,  and 
the  Wetteren,  Troisdorf,  H.\I<\  Swiss,  Hifleite,  S.  K.. 
and  S.  V.  powders  represiinting  foreign  manufacture, 
'i'he  Peyton  powder  was  the  only  one  of  domestic  manu- 
facture worthy  of  note,  and  the  standard  of  excellence 
was  the  Wetteren,  with  the  Troisdorf  also  very  highly 
esteemed. 

Of  smokeless  jjowders  for  cannon,  B.\,  German,  U.  S. 
Navy  Miiokcless,  Cordite,  Troisdorf  and  T^onard  pow- 
ders were  received  and  tested.  The  French  BN  powder 
was  then  in  considerable  favor  as  it  contained  no  nitro- 
glycerin, an  ingredient  even  then  much  distrusted  in  this 
country.  Firings  with  these  powders  were  made  in  12-in., 
8-in.,  5-in.,  4.72- in.,  and  3.2-in.  guns.  Troisdorf,  a  nitro- 
cellulose powder  of  German  manufacture  was  also  in 
ccmsiderable  favor,  as  it  gave  uniform  ballistics  and 
was  free  from  nitroglycerin.  Cordite  was  not  in  favor, 
though  it  was  known  to  have  been  adopted  by  England. 

The  subject  of  erosion  in  the  bores  of  cannon  first 
arose  in  this  country  at  this  time,  and  added  another  un- 
certainty to  the  already  perplexing  problem  of  selecting 
a  suitable  smokeless  powder.  It  was  thought  that  if 
erosion  could  not  be  avoided,  the  guns  might  be  relined. 
an  opinion  which  has  since  found  expression  in  our 
practice. 

The  situation  in  1S!)1  was  but  little  changed.  Con- 
gress was  insistent  that  a  ])owder  of  domestic  manufac- 
ture be  adopted  and  every  effort  was  made  to  stimulate 
the  efforts  of  our  own  powder  makers  to  produce  a  sat- 
isfactory powder.  To  this  end,  an  ordnance  officer  was 
specially  detailed  at  the  works  of  the  du  Pont  Company 
and  provided  with  suitable  ordnance  at  the  works  for 
testing  the  samples.  The  .samples  were  slow  of  production 
as  they  had  to  be  made  up  in  small  lots  by  hand  in  ab- 
sence of  any  specially  adapted  machinery.  Another  of- 
ficer was  detailed  on  the  Pacific  coast  to  the  Peyton  com- 
pany, and  a  proving  ground  produced  at  Benicia  Arsenal. 

In  this  year,  the  first  ballistic  specifications  for  smoke- 
less cannon  powders  were  drawn  up: 

Maximum 

Muzzle  Chamber 

Velocity  Pressure 

Gun                                                                        (ft.  per  sec.)  (lb.  per  sq.  in.) 

.5-in.  siege 1830  f.s.  31,360 

7-in.  siege 1083  f.s.  26.880 

8-in  steel  rifle 2000  ..s.  33.600 

1 0-in  steel  rifle 2023  fs.  33.600 

Various  granulations  were  used,  cord,  strip,  cube,  and 
multiperforated.  In  the  multiperforated,  19,  21  and  7 
perforations  were  u.sed. 

In  1895  Peyton  smokeless  powder  (nitroglycerin)  be- 
gan to  be  regularly  used  in  loading  0.30-caliber  small- 
arms  cartridges,  the  service  having  been  completely 
equipped  with  the  new  Krag  rifles  by  ^lay  of  that  year. 

In  the  two  succeeding  years  experiments  with  cannon 
smokeless  powders  continued ;  and  in  1897  the  first 
smokeless  powder  was  issued  to  our  sen-ice  for  use  in 
target  practice  with  the  3.6-in.  mortar.  Contracts  were 
also   placed   during   this   year   with   domestic   firms   for 
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Pe}'ton,  Eottweil,  W.  A.,  and  nitroglycerin  powders  for 
12-in.  mortars,  10-in.  and  8-in.  guns.  These  contracts 
were  divided  among  the  California  Powder  Co..  the 
American  Ordinance,  the  Lailin  &  Band  and  the  du  Pont 
companies.  Also  Pe}'ton  smokeless  powder  was  definitely 
adopted  and  used  throughout  the  year  in  loading  0.30- 
caliber  small-arms  cartridges  for  the  Krag  service  mag- 
azine small  arm.  Xo  further  orders  for  charcoal  powders 
■were  contemplated  by  the  Chief  of  Ordnance. 

As  a  sidelight  on  the  status  of  artillery  target  practice 
in  1897,  the  following  table  of  allowances  published  in 
a  general  order  may  be  of  interest. 

Gun  Projectiles  per  Powder 

Batterj- 

3.2^ch  field  gun I  'f "fh^JSP""^'  '^ 

3.6-inch  field  mor I    I  ,^'3"""'  Smokeless 

a.:...!,  \t  I  r-„„„'J  D:a.  /  '0  chilled  shot  But-     HeiaBonal 

8-iDch  MXConv  d  Rifie  (       j^,  ^^  Eureka 

8-inch  ]  B.L.  (  3  shot*  each: 

10-inch  ■  steel \  2  at  172.5  and  1  at     Brown  Prismatic 

12-inch  I  rifles  (        2025  ft.  per  sec. 

12-inch  B.  L.  mortar 3  shots  Black  Moratr 

10-inch  .S.  B 10  shots  Mammoth 

15-inch  SB Sshots  Sphero-Hexagonal 

(.\U  shots  at  stationary  targets.) 

As  germane  to  the  subject  of  propellants,  it  may  be 
stated  that  the  Haskell  multi-charge  gun  was  tested  at 
this  tim€  and  found  wanting;  also  that  pneumatic  guns 
were  under  test  on  the  Pacific  coast  and  that  the  Sims- 
Dudley  dynamite  guns  were  receiving  consideration. 

During  1898  and  1899  the  situation  as  to  smokeless 
powders  continued  about  as  before,  the  domestic  manu- 
facturers cited  above  being  busy  turning  out  their  sev- 
eral types  of  smokeless  powders  in  large  (juantitics  for  the 
first  time.  A  slight  check  to  this  work  occurred  in  1899 
when  all  work  of  maiuifacturiiig  smokele.<s  powders  was 
suspended  on  account  of  the  destruction  of  an  8-iii.  and 
of  a  10-in.  rifle  at  Sandy  Hook  when  smokeless  ])()W- 
der  manufactured  in  1897  was  being  used.  Upon  in- 
vestigation, however,  confidence  was  again  establislied  in 
the  smokeless  powders  under  manufacture  and  the  work 
resumed.  The  powder  giving  the  destructive  pressures 
was  not  of  the  type  being  manufactured  and  was  found 
to  have  become  brittle.  This  led  to  the  present  compres- 
sion test  of  smokeless  powders. 

During  the  war  of  1898,  considerable  newspaper  agi- 
tation occurred  on  the  subject  of  our  defenseless  condi- 
tion as  to  a  supply  of  smokeless  powder;  but  this  quieted 
down  when  it  became  known  that  all  of  our  powder 
plants  were  doing  their  best  to  overcome  the  shortage. 

The  general  trend  of  opinion  was  turning,  during 
these  years,  toward  the  ultimate  adoption  of  a  pure  nitro- 
cellulose powder  until,  in  ]90(i,  that  type  was  definitely 
decided  upon  for  cannon.  At  this  time,  the  rapid  ero- 
sion of  EngliHh  guns  under  their  "cordite"  powder  had 
become  generally  known,  and  that  knowledge  weighed 
heavily  in  making  the  above  decision. 

In  1900  sufficient  confidence  in  our  ability  to  make 
goofl  common  smokeless  powder  had  been  gained  to  war- 
rant the  placing  of  large  additional  orders  with  domes- 
tic manufacturers;  but  still  the  service  had  no  smoke- 
less powder  except  that  for  the  .'J.C-in.  field  mortar.  In 
the  ensuing  year  (1901),  however,  sinokeless  powder  was 
also  issued  for  the  3-in.  lo-lb.  D.  S.  gun;  anil,  incident- 
ally, it  is  interesting  to  note  that  moving  targets  were 
first  used  in  our  target  practice  that  year. 

To  increase  our  knowledge  of  smokeless  powilers  and 
of  other  ordnance  material,  two  ordnance  officers  were 


sent  to  Europe  in  1901  to  investigate  those  subjects. 
Their  visit  had  \aluable  results  in  mauy  lines  of  ordnance 
work.  Xew  stability  tests  for  smokeless  powder  were 
soon  after  put  in  use,  so  that  by  the  end  of  1901  the  fol- 
lowing tests  were  used  additional  to  the  potassium-iodide 
test:  Vieille  110"  test  (discarded  later).  Wills"  explosion 
test  (discarded  later),  Troisdorf  or  German  135°  test. 

About  this  time  also  arose  the  suspicion  that  certain 
substances  if  present  in  the  powder  might  mask  the 
standard  stability  tests  and  thus  render  them  useless. 
This  matter  was  investigated  and  the  use  of  certain  in- 
gredients forbidden. 

It  was  in  1901  that  we  first  demonstrated  in  this 
couutry  the  danger  attendant  upon  the  use  of  smokeless 
powder  for  saluting  or  blank-charge  purposes,  the 
demonstration  consisting  in  the  entirely  unexpected  de- 
struction of  a  3-in.  1.5-lb.  D.  S.  gun.  It  was  later  learned 
that  similar  experiences  had  occurred  abroad. 

The  great  length  of  time  requisite  for  the  drying  of 
smokeless  powder,  especially  of  the  larger  granulations, 
having  been  brought  forcibly  to  the  attention  of  the  Ord- 
nance Department,  various  schemes  to  expedite  the  pro- 
cess were  suggested.  The  expedient  of  drying  in  hot 
water  for  the  removal  of  solvents  and  later  drying  in 
air,  was  tested  and  discarded  as  the  stability  and  ballis- 
tics obtained  under  this  process  were  unsatisfactory. 

The  study  of  smokeless  powder  continued  during  the 
succeeding  year  and  resulted  in  the  addition  of  the  115° 
Ordnance  Department  test ;  also  in  the  discovery  of 
certain  basic  laws  relating  to  nitrocellulose  and  to  the  col- 
loid made  therefrom ;  as  for  instance  ( 1 )  that  after  a 
certain  i)oint  smokeless  powder  deteriorates  more  rapidly 
when  hermetically  sealed  than  when  in  the  open  air,  (2) 
that  (lushed  powder  is  not  as  stable  as  the  nitrocellulose 
from  which  it  is  made;  etc. 

Consideration  was  also  given  to  the  subject  of  strip  or 
tubular  powders  instead  of  the  multiperforated  grains 
in  order  to  make  the  powder  charge  more  wieldy  and  less 
apt  to  clog  the  breech  box  in  inserting.  A  serious  objec- 
tion to  long  tubular  powders  for  such  fagoting  was  found 
to  lie  in  the  intense  blow-pipe  action  of  the  combustion 
gases  emitted  from  the  bores  of  the|tul)ular  powder.  Strip 
powders  were  unsatisfactory,  due  to  lack  of  })rogressivity. 

By  1903,  the  manufacture  of  smokeless  powder  was 
fairly  well  understood  and  the  manufacture  of  it  pro- 
gressed with  greater  confidence.  That  the  resident  in- 
spectors (ordnance  officers)  were  removed  from  station 
immediately  at  the  works  was  due  to  this  increased  confi- 
dence, although  tlie  necessity  for  tiieir  relief  was  due  to 
the  scan.'ity  of  ordnance  officers  for  other  pressing  work. 

The  cau.se  of  the  development  of  critical  ])ressures  in 
the  case  of  several  powders  of  older  manufacture  was 
further  investigated  and,  as  a  result,  the  iwwder  specifi- 
cations were  changed  so  as  to  include  a  comi)ression  te.st 
and  thus  require  a  tough  ])owder  free  from  brittleness. 
'I'lie  critical  pressures  occurred  between  38,000  and  40,000 
lb.  per  sq.in.  The  action  at  this  point  was  such  that  for 
a  very  slight  increase  in  the  charge,  a  very  great  increase 
in  the  maximum  chamber  pressure  would  result.  It  was 
found  that  acetone  as  a  colloiding  agent  was  in  some 
measure  responsible  for  brittleness  in  the  finished  powder. 

.Mthoiigh  nitrocellulose  jiowder  had  now  been  tlefinitely 
decided  upon  for  cannon,  nitroglycerin  ])owder  was  still 
used  for  the  small  arm  propellaiit  inasmuch  as  its  keeping 
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(|Uiilitit's  SL'oinod  lo  bo  iiuicli  better,  and  iiiiisimn  li  as  it 
(lid  not  gi\e  excessive  erosion  wluni  used  witli  tiic  220- 
firain  l)lunt-nosed  bullet  and  the  finally  adojited  muzzle 
velocity.  'I'his  powder,  therefore,  eontinued  to  be  used 
until  the  advent  of  the  l^O-grain  sharp-pointed  bullet  in 
1906. 

This  yoar  (1903)  all  artillery  practice  was,  for  the  first 
time,  had  with  smokeless  powder.  In  the  following  year 
(1904)  the  ([uality  of  brittleness  was  further  investigated 
and  many  ballistic  tests  nuide  in  this  connection.  It  was 
found  that  good  nitrocellulose  powder  when  heated  con- 
tinuously at  150"  to  180°  F.  gave  increased  pressures  and 
velocities  up  to  a  certain  time,  and  that  thereafter  these 
qualities  decreased.  The  reason  for  this  phenomenon  was 
not  discovered,  but  it  is,  after  all,  a  saf(^  characteristic. 

Some  little  discussion  was  also  indulged  in  as  to  the 
danger  of  ether  and  air  mixtures  in  service  magazines.  In 
certain  proportions,  the  mixture  was  found  to  be  explo- 
sive, but  its  presence  was  rendered  unlikely  by  an  im- 
provement in  the  iiermctic  seal  of  the  ])owder-storago 
eases. 

In  1905,  the  specifications  for  the  manufacture  of 
nitrocellulose  cannon  powder  were  further  improved.  The 
stability  tests  were  increased  in  .severity  and  greater  care 
in  the  purification  of  the  gun  cotton  was  required.  The 
hygroscopicity  of  nitrocellulose  smokeless  powders  was  also 
investigated.  It  was  at  first  believed  that  increased  mois- 
ture in  smokeless  powder  resided  only  on  its  surface  as  a 
condensation,  but  this  was  later  disproved.  If  this  theory 
had  been  correct,  the  increase  in  moisture  for  various 
granulations  must  have  been  proportional  lo  their  surface 
areas;  whereas,  exjjeriment  showed  that  increases  in 
moisture  in  all  granulations,  large  and  small,  approached 
a  common  maximum  lying  between  2V2  aud  3%. 

The  Joint  Army  and  Xavy  Powder  Board  was  first 
convened  in  1906  for  the  purpose  of  further  improving 
smokeless-powder  specifications.  This  Board  soon  adopted 
the  same  specifications  for  both  Army  and  Navy  powders 
and  made  some  minor  improvements  in  the  specifications 
adopted. 

The  serious  accidents  which  occurred  in  the  Navy  due 
to  ilarebacks  brought  up  this  subject  for  serious  consider- 
ation in  regard  to  the  seacoast  artillery.  Tests  were  made 
but  it  was  soon  demonstrated  that,  for  guns  mounted  in 
open  air,  such  phenomena  would  not  occur.  That  com- 
bustible gases  are  present,  however,  was  clearly  shown  by 
holding  a  lighted  match  at  the  mouth  of  a  cartridge  case 
extracted  from  a  gun  immediately  after  firing. 

The  adoption  of  the  model  of  1906  small-arms  cartridge 
with  its  light  pointed  bullet  led  to  difficulties  with  erosion 
in  the  1903-model  service  rifle;  and  the  greater  part  of 
the  years  1906  and  1907  was  spent  in  trying  to  meet  this 
difficulty,  more  than  100  samples  of  powders  being  tested. 
The  adoption  of  the  present  pyro,  or  nitocellulose  powder 
finally  resulted,  thus  terminating  the  history  of  nitro- 
glycerin powders  in  our  service.  The  new  small-arms  pyro 
powder  gave  very  excellent  results  so  that  the  accuracy 
life  was  increased  from  less  than  1000  to  more  than 
10,000  shots. 

The  Joint  Army  and  Navy  Powder  Board  continued 
its  labors  and  the  Army  and  Xavy  powder  specifications 
were  made  identical.  The  influence  of  aldehyde  in  alcohol 
had  always  been  much  feared  and  the  specifications  had 
always  prohibited  its  presence  in  the  alcohol  even  in  the 


iiiiMulcst  (|inintilieH.  T'jmn  invcsiigiition,  however,  it 
transpired  that  thin  Hulmtunce,  even  if  pretient  in  the 
alcohol  lo  the  extent  of  5%,  cauHcd  no  dccrca«c  in  the 
stability  of  the  linished  powder. 

'i'he  great  lengths  of  time  required  for  the  drying 
of  smokeless  powder,  especially  of  the  larger  grariulationB, 
still  engaged  the  attention  of  the  authorities  and  (juick 
drying  powders  were  conHJdered  and  tested,  but  with 
indecisive  results. 

During  this  year,  the  coast  artillery  service  first  raeived 
authority  to  reblcnd  and  weigh  smokeless-powder  chargtH 
for  service  practice,  and  thus  arose  the  interesting  dis- 
cussions between  the  "blenders"'  and  the  "anti-bJenderH." 
Whatever  nniy  have  been  the  ballistic  result  of  blending, 
it  is  certain  that  it  was  ju.stided  by  the  awakening  of 
increased  interest  in  the  Coast  .\rtillery. 

The  Joint  Army  and  Navy  Powder  I$oard  waH  active  in 
1909  in  still  further  improving  the  smokelc'ss-powder 
specifications,  especially  as  to  the  granulations  best  suited 
to  the  several  service  guns  and  mortars  involved.  Etfort-i 
were  made  to  reduce  the  maxinium  pressures  and  thus 
to  permit  an  increase  in  the  muzzle  velocity.  The  subject 
of  bore  fouling  was  also  considered,  with  a  view  to  reduc- 
ing the  amount  and  hardness  of  the  deposit.  In  this  year, 
the  Army  Powder  Factory  at  Picatinny,  X.  J.,  was  com- 
pleted and  the  work  of  installing  a  small  experimental 
plant  for  the  manufacture  of  high  explosives  inaugurated. 

In  the  three  succeeding  years,  up  to  1912,  the  situation 
in  this  country  as  to  smokeless  f)owder  has  remained 
practically  in  statu  quo,  except  for  minor  improvements. 
These  have  consisted  in  changes  looking  toward  the 
further  stabilization  of  the  powder,  the  cheapening  of 
the  product,  and  the  acceleration  of  the  methods  of 
manufacture,  especially  as  regards  the  matter  of  drying. 
The  Army  Powder  Factory  at  Picatinny  has  proved  a 
most  useful  adjunct  in  the  im])rovement  and  cheapening 
of  smokeless  powder,  furnishing  as  it  does  a  large  labor- 
atory, so  to  speak,  in  which  the  Army  may  try  out  under 
ideal  conditions  the  various  expedients  suggested  from 
time  to  time.  To  this  factory  is  due  credit  for  having 
developed  a  powder  for  the  12-in.  mortar  applicable  to 
all  zones,  a  boon  for  which  the  Coa.st  Artillery  has  reason 
to  be  thankful.  To  it  also  is  due  credit  for  having 
demonstrated  what  the  cost  of  smokeless  powder  really  is. 

In  1911  our  smokeless  powder  was  attacked  in  the 
foreign  press  on  the  ground  that  it  could  not  be  safely 
fired  when  heated  as  high  as  150°  F.,  due  to  the  multi- 
perforated  type  of  grain  and  the  composition.  This 
gage  was  promptly  taken  up  and  firings  made  with  the 
powder  preheated  to  208°  F.,  with  no  excessive  pressures 
not  accounted  for  by  the  usual  temperature  compensation. 

The  small-arms  powder  (pyro)  has  been  further  im- 
pi'oved  so  that  the  accuracy  life  of  the  1903  model  service 
rifle  approximates  15,000  shots.  The  addition  of  a  new 
ingredient  h<is  resulted  in  decreasing  the  bore  foulins; 
and  increasing  the  accuracy.  In  the  last  annual  com- 
petition, held  under  the  auspices  of  the  National  Board 
for  the  Promotion  of  Rifle  Practice,  for  the  selection  of 
ammunition  for  the  national  match,  the  government-made 
ammunition  took  second  place,  losing  first  place  by  a 
margin  of  a  small  fraction  of  an  inch  on  the  mean  radii. 

To  sum  up,  it  appears  that  we  started  in  on  the  deveTnp- 
ment  of  a  suitable  smokeless  powder  in  1892,  four  or  five 
years  behind  our  European  competitors,  and  by  1903  had 
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produced  and  issued  a  fairly  satisfactory  powder.  From 
that  date  untill  i!'12  the  work  has  been  in  the  nature  of 
minor  improvement  until  at  this  writing  our  powder 
seems  to  have  reached  a  degree  of  perfection  scarcely 
excelled  bj'  that  of  any  other  nation.  Thi.*  is  particularly 
true  of  all  our  powder?  manufactured  subsequent  to  1007. 
Striking  evidenco  of  this  has  been  given  by  the  destruction 
of  the  "Af]uidaban"  ( cordite),  the  "Jena"  ( inferior  nitro- 
cellulose), the  "Mikasa"'  (cordite),  and  the  "Liberte" 
(inferior  nitrocellulose).  Two  other  explosions  caused 
by  the  spontaneous  decomposition  of  cordite  have  oc- 
curred, which  happily  were  localized  and  did  not  destroy 
the  ships — on  H.M.S.  "Revenge"  and  "Fo.x."  Recent  in- 
vestigation of  the  French  nitroccllolose  jwwder  indicates 
that  inexcusable  carelessness  prevailed  in  that  country  in 


ponding  temperature  for  "cordite."  Consequently,  gun 
erosion  progresses  much  less  rapidly  with  our  nitrocell- 
ulose powder.  (5)  The  chemical  decomposition  of  our 
nitrocellulose  powder  in  storage  is  at  all  times  gradual 
and  does  not  reach  a  critical  stage  beyond  which  the  rate 
of  decomi)osition  is  greatly  accelerated  and  terminated  by 
explosion.  "Cordite,"  on  the  other  hand,  is  treacherous 
in  this  respect,  giving  good  stability  tests  perhaps  for  a 
number  of  years  and  then  suddenly  decomposing  in  a  few 
months  to  a  dangerous  condition,  usually  terminating  in 
explosion. 

England  has  evidently  realized  some  of  the  dis- 
advantages of  "cordite"  in  recent  years  as  is  evidenced 
by  the  change  from  "Mark  1  Cordite,"  containing  58% 
nitroglycerin,  to  "Cordite  M.  D.,"  containing  but  30%. 


Fl(i.   -i.    KvoI.fTION   OF   U.    S.    .\liT 
(A.  20-ln.  8phi-ri<'!il:   R,  16-ln.  oKlval:  C,  12-ln.  OKlval  shi-11 

ilie  manufacture,  storage,  and  reworking  of  their  pow- 
ders. In  (iermaiiy,  it  is  understood  that  nitrocellulose  is 
uwd  in  the  army,  except  for  howitzers,  but  tiiat  a  nitro- 
glycerin powder  specially  stabilized  (other  than  by  min- 
eral jelly)  is  in  use  in  the  navy.  Ru.s'sia  uses  a  nitrocellu- 
lose powder  while  Italy  and  Spain  use  nitroglycerin 
powders,  "ballistite." 

We  believe  that  nitrocellulose  is  superior  to  cordite  or 
nitroglycerin  jMiwder  for  several  reasons.  (1)  Xitro- 
collulosc  of  a  lower  nitration  is  u.xed  and  this  permits 
of  l)etter  purification  and  gives  a  more  stable  cellulose. 
(2)  XitrfKellulosc  is  insensible  to  ordinary  shock  at  all 
temperatures,  whereas  at  moderately  high  temperatures 
"cordite"  exudes  nitroglycerin  and  becomes  sensitive 
to  shock.  (.3)  With  the  stabilizers  now  in  use,  our  nitro- 
cellulose powder  may  be  exptcted  to  withstand  a  storage 
of  20  years  as  against  onr  nxperienre  of  10  years  or  less 
for  "cordite."  (1)  The  temperature  of  explosion  of  our 
iiitr<Kellu|oHO  powder  Ik  about  50'/    less  than  the  corres- 


ILr.KRV    I'liO.IKCTILK    IN    KXTKKIOI;    FdltM 
with  early  cap;  D,  modern  12-in.  shi  II  with  IiniK-pointfd  cap) 

If  it  were  not  for  the  fact  tli.it  ;i  rliange  from  nilri)- 
glycerin  to  nitrocellulose  powdn-  entails  an  inuuciisc 
pecuniary  expenditure  in  guns,  magazines,  ammunition 
hoists  and  the  like,  it  is  nut  improbable  that  many 
countries  now  using  nitroglycerin  powder  would  change 
to  a  nitrocellulose  of  low  nitration  like  our  own. 

l'ito.iKC"iii,i:s 

Twenty  years  of  jirogrcss  in  the  manufacture  of  steel 
j)riijcctilcs  in  this  country  covers  very  nearly  the  entire 
siili.ject.  The  first  attempts  in  the  manufacture  of  forged- 
steel  shell  in  this  country  seem  to  have  been  made  by  the 
Midvale  Steel  (^o.  in  IHS,';  in  <'onn(>ction  with  early  ex- 
periments to  determine  the  best  materiMl  for  8-in.  seacoast 
fihell.  These  were  used  in  connection  with  tests  of  high- 
explosive  shell  fillers  such  as  nitrogelatin.  The  earliest 
orders  for  service  steel  projectiles  of  K-in.,  10-in.  an(l 
12-in.  calibers  were  placed  in  the  early  nineties  and  were 
Bmail.     They  were  mostly  placed  with  tiie  Midvale  Steel 
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Co.,  yot  with  I  hat  conipiiiiy  in  the  first  ycnr  under  i)\ir 
ciilisiileratioii  wv  lilid  Iml  one  sinall  ordci-  for  I'^-iii. 
iiioi-tar  sJK'lls. 

Ill  tiu'.sL'  early  linu's,  special  alloy  steels  and  the  Iroat- 
meiit  of  sueh  steels  was,  in  this  country,  an  unopened 
suhjcct.  Also  at  this  time  high-explosive  shell  fillers  in 
this  country  were  priiiiilivc  in  the  -extreme.  Various 
attempts  had  been  made  to  use  dynamite,  nitroglycerin 
and  nitroffelatin  with  hut  indifferent  success,  and  with  the 
not  iiifreiiuent  destruction  of  the  guns  used  in  the  tests. 

'I'lie  Winslow  high-explosive  shell  is  jierhaps  the  most 
ingenious  device  of  this  sort  tested.  Tn  it,  the  ingredients 
necessary  for  the  production  of  nitroglycerin  were  in- 
closed in  separate  glass  bottles,  and  there  was  provided  a 
firing  pin  ])rotruding  to  the  rear  through  the  base  of  tiie 
projectile  so  that  it  wouhl  be  forced  into  the  shell  and 
break  the  glass  bottles  upon  the  explosion  of  the  propel- 
ling charge.  It  \\as  supposed  that  nitroglycerin  would  be 
formed  during  the  fliglit  of  the  projectile.  A  time  fuse  of 
the  old  plug  type  was  used.  It  was  found  that  these 
projectiles  seldom  exploded  and  that  when  they  did  it 
was  with  a  low  order. 

Various  other  high-explosive  projectiles  were  tested. 
Garrick's  nitroglycerin  shell  appeared  in  1885  as  a  fore- 
runner of  the  Isham  shell  of  later  years.  The  Ordnance 
Department  also  tested  a  .shell  of  this  type,  but  desisted 
after  the  destruction  of  a  irun. 


being  tested  abroad  for  thifl  purpoRC  prior  to  IS!).")  iinil 
found  as  satisfiietory  as  picric  acid.  The  nitro-cresolK 
wiM'e  also  tested  abroad,  the  "ecrasite'"  use  by  the 
Austrians  being  of  this  class  and  bearing  the  winic 
chemical  relation  to  cresol  that  j)icric  acid  bears  to  pliefiol. 
In  France  prior  to  lH8(i  various  mixtures  of  picric  acid 
and  oxygen  carriers  were  used  as  shell  fillers  tindi-r  the 
name  of  ■'melinite."  But  following  Turpin's  patent 
])ierie  a<'id  alone  was  useij  under  the  old  name.  In 
England  also  prieric  acid  was  used  under  the  name  of 
•'lyddite,"  so  named  because  the  experiments  with  it 
had  taken  place  near  Lydd. 

It  was  soon  found  that  i)ieric  acid  alone  was  un- 
satisfactory, due  to  its  tendency  to  form  sensitive  metalli<: 
picrates;  so  thereafter  recourse  was  had  to  its  chemically 
less  active  salts,  such  as  jrotassium  picrate  and  ammonium 
picrate. 

Having  described  tha  general  situation  at  the  begin- 
ing  of  the  ])eriod  \H'.)2-]'.I]2,  we  may  trace  the  progrcsi 
in  that  period.  One  of  the  early  orders  for  seacoast 
steel  shell  was  placed  with  the  ^I  id  vale  Steel  Co.  in  18!t?. 
and  that  company  seems  to  have  been  remarkably  success- 
ful in  the  manufacture  of  armor-i)iercing  projectiles.  In 
the  following  year,  other  orders  for  large-caliber  steel 
shell  were  given  the  same  company  under  specifications 
re(|uiring  the  use  of  the  Holzer  process. 

In   lSi)(;,  "emmeiisite"  was  tested  as  a  shell  filler  with 
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The  controlling  idea,  at  that  time,  seemed  lo  be  to 
convey  the  largest  possible  quantity  of  the  highest  pos- 
sible explosive  to  the  target  in  the  lightest  possible  en- 
velope. The  benefits  to  be  derived  from  confinement  in  a 
strong  envelope  to  develop  the  full  force  of  the  explosive, 
or  the  possibility  of  obtaining  penetration  and  a  delayed 
detonation,  seem  not  to  have  been  considered.  Xeither 
was  attention  given  to  providing  a  sufficient  quantity  of 
metal  in  the  envelojie  to  provide  an  ample  numlter  of 
effective  fragments  delivered  at  the  highest  attainable 
velocity  by  virtue  of  strongly  confining  the  detonation. 

It  is  interesting  to  note  that  it  was  only  shortly  prior 
to  1893  that  the  Butler  obturating  sabot  gave  place  to  the 
copper  rotating  band  placed  above  the  base  of  the  shell 
as  we  know  it  today. 

In  Europe  the  matter  of  shell  fillers  seems  to  have  been 
lietter  understood.  In  1885  E.  Turpin,  an  Englishman, 
patented  the  use  of  picric  acid  as  a  shell  filler,  Sprengel 
liaving  shown  in  188.3  that  this  material  could  be  de- 
tonated. The  salts  of  picric  acid  had  also  been  proposed 
for  use  in  powders  as  early  as  1869  by  DesignoUe,  Brugere 
and  Abel.  Designolle's  powder,  consisting  of  potassium 
picrate,  potassium  nitrate,  and  charcoal,  was  for  some 
time  used  by  the  French  as  a  shell  filler.  In  the  same 
year  f]869)  Brugere  and  Abel  simultaneously  recom- 
mended a  mixture  of  amnronium  picrate  and  potassium 
nitrate.  Later  on,  all  of  the  picrates  were  investigated 
as  to  their  suitability  as  shell  fillers,  ammonium  picrate 


fairly  satisfactory  results.  This  explosive  was  of  the  picric- 
acid  ty])e  with  an  addition  of  potassium  or  ammonium 
nitrate.  Its  stability  was  not  considered  satisfactory. 
At  this  time  and  until  1897  the  subject  of  high  explosives 
was  handled  by  the  Board  of  Ordnance  and  Fortification 
under  the  well  known  authority.  Gen.  Abbot.  Experi- 
ments followed,  in  1899,  with  the  Gathmann  projectile, 
with  the  Isham  projectile  carrying  nitroglycerin,  with 
the  Sims-Dudley  dynamite  shell,  with  "joveite,"'  and 
with  Tuttle's  "thorite." 

The  Gathmann  wet-guncotton  shell  was  a  failure,  as 
was  also  the  Isham  shell,  as  it  provided  only  for  an  out- 
side explosion.  ''Thorite"  was  rather  favorably  considered 
for  a  time,  on  ac('Ount  of  its  safety  and  insensitiveness; 
but  it  was  nearly  impossible  to  completely  detonate  it 
and  it  was  decidedly  hygroscopic.  "Joveite"  was  a  com- 
plex mechanical  mixture  of  carbonaceous  matter,  pic- 
ric acid,  ammonium  nitrate,  sodium  nitrate,  and  sodium 
oxalate.  It  was  not  favorably  considered  for  obvious 
reasons.  "Thorite"  was  not  so  complex,  being  a  mixture 
of  paraffin,  a  hydrocarbon,  and  ammonium  nitrate. 

In  the  following  three  years  (1900,  1901  and  190'2) 
experiiiiients  continued  with  the  Isham  .shell  until  it  blew 
up  a  gun  at  the  Sandy  Hook  Proving  Ground. 

About  this  time  explosive  "D''  made  its  appearance,  as 
did  also  Hudson  ifaxim's  "maximite."  Explosive  "D" 
was  adopted  for  service,  and  "maximite,"  picric  acid, 
"rend  rock  No.  JOG,"  and  "thorite"  were  favorably  con- 
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sidered  for  service  use.  "Maximite"  was  a  mixture  of 
mono-nitro-naphthalene  and  picric  acid,  which  is  ap- 
parently a  recrudescence  of  Street's  nitro-picro-naphtha- 
lene  patented  abroad  in  189T.  Later  experience  with 
'■'maximite"  showed  that  it  was  not  sufficiently  insensitive 
to  uniformly  withstand  setback  in  the  field  gun,  so  it  was 
discarded.  "Thorite"  was  used  to  some  extent  in  field 
shell  during  the  Spanish  War  and  gave  fair  results.  Picric 
acid  has  also  been  used  as  a  shell  filler  to  sora«  small 
extent,  but  its  tendency  to  form  sensitive  metallic  picrates 
has  caused  its  discontinuance  for  that  purpose. 

As  explosive  "D"  possessed  nearly  all  of  the  properties 
of  an  ideal  shell  filler,  it  was  definitely  adopted  as  the 
standard  high  explosive  for  this  purpose,  and  has  given 
satisfactioH. 

During  the  past  few  years  trinitrotoluol  has  come  into 
prominence  abroad  as  a  shell  filler.  It  has  also  been  tested 
in  this  country  with  promising'  results.  Its  striking 
advantages  are  its  cheapness,  chemical  stability,  or  inertia. 
and  its  certainty  of  detonation,  combined  with  a  high 
degree  of  insensitiveness  to  shock.  It  is  very  similar 
structurally  to  picric  acid,  or  trinitrophenol,  and  to  tri- 
nitrocresol.  All  three  of  these  substances  are  more  or 
less  suitable  for  shell  fillers. 

In  1!>(I4  C.  M.  Wheaton  proposed  his  shell  filled  with 
an  an«sthctir.    It  u:i-  al-o  in  1!I(H  that  te.-ts  wcie  niado 
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with  arnior-pien  ing  projectiles  with  caps  and  without. 
The  ca|Ji>ed  projcctileH  were  found  much  superior  as  to 
penetration,  ami  tbey  i)il  as  well  on  ()bli(|ue  inipact  as 
did  unca|)ped  shell.  The  cap  was  therefore  adopted,  and 
capped  ca-t-iron  projectiles  were  issued  for  coast-artillery 
target  practice  in  1906,  the  old  projectiles  having  been 
redesigned,  and  a  cap  attached  by  means  of  a  threaded 
tenon. 

Following  the  adoption  of  the  sharp-jtointed  siiiall-ann 
bullet  in  the  19<»6  model  cartridge,  exiJcrimeiits  were 
made  with  sharjf-pointed  cannon  [irojectiles  of  similar 
form,  and  it  was  found  that  as  nuicli  as  40%  additional 
range  resulti-d  from  the  use  of  this  form  for  the  same 
muzzle  velwity.  Accordingly,  a  change  to  this  form  of 
pn)jectile  is  in  progress. 

The  Htandard  projectile  has  also  been  further  modified 
by  the  \im:  of  wide,  continuous  rotating  bands.  Bands 
uji  to  one-third  of  the  caliber  in  width  were  found  to 
nmterinlly  increase  the  ai'cunicy  life  of  cannon,  olfset- 
ting    the    results    of    'rii-ii.!,      hmI    h^vr    been    adopted. 


Tracers  for  night  firing  have  likewise  been  added  in 
late  years,  but  this  device  has  not  yet  been  fully  de- 
veloped. 

Little  has  been  said  on  the  subject  under  discussion 
from  the  steel  maker's  point  of  view  for  the  reason  that 
the  manufacturers  give  out  no  information  as  to  their 
several  methods.  It  is  believed,  however,  that  most  armor- 
piercing  shells  are  made  of  alloy  steel  carrying  nickel, 
chromium,  or  tungsten.  This  steel  is,  of  course,  heat- 
treated  with  a  view  to  obtaining  great  physical  strength 
combined  with  toughness.  Eoughly  speaking,  such  heat- 
treatment  usually  consists  in  heating  to  a  point  above 
the  absorption  point  of  the  steel  and  of  quenching  in 
oil.  Subsequently  the  steel  is  heated  again  to  a  lower 
degree  than  before,  the  exact  degree  depending  upon  the 
compromise  between  physical  strength  and  ductility  de- 
cided upon  by  the  steel  maker. 

To  sum  up.  our  progress  in  20  years  of  projectile 
manufacture  has  been  greatly  to  increase  the  ability 
to  penetrate,  to  develop  a  first-class  shell  filler,  to  add 
wide  continuous  bands,  to  add  armor-piercing  caps,  and  to 
sharpen  the  point  so  as  to  materially  Jecrea.se  the  value 
of  the  coefficient  of  form. 


FfSES 

At  tlic  beginning  of  the  period  covered  by  this  paper, 
our   fuses   were    very    nearly   in    the 
same  state  as  they  had  been  during 
and  since  the  Civil  War.     The  time 
fuse   consisted   of   a    conical    wooden 
plug  holding  compressed  meal   pow- 
der in  an  axial  bore.   The  head  of  liiis 
cohunn  was  provided  with  an  igniting 
disk  of  meal  powder  treated  with  al- 
cohol  in  order  to  increase  the  ease 
of   ignition.     Over  all   was  pasted  a 
pai)cr  disk   u])on   which   was  written 
the    rate    of    burning    of    the    meal- 
powder   column.      To    use   this  fuse, 
the  artilleryman  consulted  his  range 
tal)li',  taking  out   the  time  of  fligiit, 
and    then    computed    the    length    he 
nnist  saw  off  from  the  small  end  of 
the   plug  fuse  to  obtain   the  desired 
point  of  burst.    The  plug  was  then  driven  into  the  fuse 
seat  and  the  shell  pushed  down  the  l)ore  so  as  to  leave  the 
fu.>;e  pointing  toward  the  muzzle.     The  fuse  was  lighted 
by  the  heated  gases  which  passed  around  the  projectile 
through  the  windage  between  the  shell  and  the  bore.    The 
maximum  time  of  flight  obtainal)lc  with  such  fuses  was 
from  6  to  8  sec. 

The  Hormann  fuse  was  also  used.  Its  ignition  was 
accomplished  in  the  numnor  first  described,  but  the  meal- 
p(jwder  time  train  was  continued  in  an  annular  groove 
in  a  pewter  fuse  body  in  a  manner  similar  to  that  now 
used  in  the  dial-type  time  fu.'<es.  This  train  was  covered 
with  a  pewter  disk  graduated  in  seconds,  whiih  was 
punched  at  any  desired  point  for  the  admission  of  the 
igniting  flame  from  the  propelling  charge.  Upon  ig- 
nition, the  train  burned  in  both  directions  until  the  re- 
inforcing chargi'  wiis  ignited.  The  comi)iislion  of  the 
igniting,  or  reinforcing,  charge  ignited  the  bbuk-powdcr 
shell  filler. 

The  ioiiiii>^ion    fuse  was  also  cuniinciii.      In   Ibis  fuse. 
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the  tinio-liaiii  steni  was  made  so  brittle  that  it  would 
bo  broken  by  the  coiu'ussioii  uf  Die  shell  upon  impact 
regardless  of  the  part  of  the  shell  struck.  The  breaking 
of  the  time  train  admitted  the  flame  to  the  shell  filler 
at  once. 

The  combination  timc-pcrcussion  fuse  (15  sec.  and  28 
sec,  1891  model)  had  just  appeared  at  the  beginning  of 
the  period  under  consideration,  but  of  detonating  fuses 
we  had  none.  The  simple  base-percusison  fuse  was  also 
more  or  less  a  novelty  at  that  time  in  this  country. 

The  year  1892  found  us  enga.sicd  in  making  road  tests 
with  the  15-  and  2S-sec.  combination  fuses  to  test  the 
safety  of  the  plungers  in  this  respect.  The  use  of  an 
aluminum  body,  or  stock,  for  these  Tn.^cs  was  also  being 


next  adopted  niul  has  since  boon  used  in  our  service  in 
great  (juantities.  This  device  ent(Te<l  into  the  lH91-in(xlul 
15-sec.  and  28-8cc.  Frankford  Arsenal  combination  fuses. 
At  the  time  imdcr  consideration,  there  were  two 
general  types  of  time  elements  for  fuses:  one,  the  din! 
type  similar  to  that  now  used  with  our  l!-in.  field-gun 
material,  and  the  other,  the  spiral  lead-inclosed  time 
trains  familiar  to  our  service  in  the  Frankford  Arsenal 
15-80C.  and  2H-scc.  fuses.  The  former  was  apparently 
tho  Oornian  typo  and  the  latter  a  French  idea.  As  we  had 
purchased  considerable  material  from  the  Ilotchkiss  com- 
pany at  that  time,  it  is  perhaps  not  unnatural  that  the 
spiral  type  should  have  been  arloptcd.  However,  experi- 
ence lias  proved  it  to  be  inferior  to  IIm'  dial  Iviif. 


Fig.   5.      At    Kmiil  Fis.  «■     In  H«-ai- 

Fici.s.  .J  AND  a.  Effect  of  Sekvu'u  12-ix.  Tko.ji'CTile  ox  .VitJioit  Plate 


considered  in  order  to  convert  the  weight  so  saved  into 
shrapnel  balls.  Five-inch  and  7-m.  common  shrapnel 
were  at  this  time  being  designed  for  the  then  new  siege 
material  of  these  calibers.  Experiments  were  also  made 
during  this  year  with  the  Merriam  base-percussion  fuse. 
This  fuse  is  particularly  interesting  as  it  embodied,  at  an 
early  date,  many  features  the  importance  of  which  was 
not  apparently  appreciated  until  several  years  later.  The 
plunger  restraining  springs  and  the  adjustable  delay- 
nondelay  device,  are  among  the  features  referred  to. 

The  earliest  fuses  manufactured  at  the  Frankford 
Arsenal  had  plungers  of  the  Ilotchkiss  type,  in  which 
the  barbed  firing  pin  was  inclosed  in  a  lead-filled  plunger, 
the  idea  being  that  upon  setback  in  the  gun,  the  plunger 
would  ride  relatively  backward  over  the  barbed  pin  and 
expose  the  point  of  the  firing  pin  in  readiness  for  im- 
pact. This  type  of  plunger  was  radically  defective,  in- 
asmuch as  this  relative  movement  would  occur  gradually 
under  the  slight  shocks  incident  to  transportation,  thus 
arming  the  plunger.  This  condition  eventually  led  to  a 
serious  accident,  after  which  the  type  was  abandoned. 

The  ring-resistance  type  of  plunger  invented  by  W.  J. 
Dungan,   an   employee   at  the   Frankford   Arsenal,  was 


The  development  and  issue  of  the  time  fuses  referred  to. 
continued  for  several  years;  but  it  was  not  until  about 
1900  that  serious  efforts  were  made  to  develop  a  dial- 
type  fuse  at  Frankford  Arsenal. 

In  1899  the  matter  of  fuses  seems  to  have  been  taken 
up  in  earnest  and  the  "A,"  "17A20,"  "C,"  "il,"  and  "W" 
fuses  were  developed.  At  the  same  time  the  development 
of  detonating  fuses  received  consideration.  The  "A,"  "C,"' 
"M,"  and  "W"  fuses  are  familiar  to  most  of  the  artillery 
officers  of  our  service  as  base-percussion  fuses  of  different 
sizes  appropriate  for  the  various  fuse  seats  and  set- 
back conditions. 

The  detonating  fuses  were  difficult  to  develop,  for  the 
reason  that  violent  explosives  must  be  carried  in  them  in 
sulficient  quantity  to  excite  insensitive  shell  fillers,  while 
at  the  same  time  the  fuses  must  successfully  withstand 
a  high  rate  of  impact  retardation  as  well  as  bore  acceler- 
ation. Fulminate  of  mercury  was  much  distrusted,  so 
the  early  development  was  along  the  line  of  a  nonfulmi- 
nate  fuse.  The  work  of  developing  a  satisfactori'  deto- 
nating fuse  was  continued  through  1899  and  1900  un+il 
in  1901  the  type  had  been  established. 

The  succeeding  two  years.  1903  and  190.3,  witnessed  the 
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early  development  of  centrifugal  plungers  and  their 
adoption.  This  period  aho  covered  the  earlier  work 
with  delay-action  fuses,  and  the  first  steps  in  the  de- 
velopment of  the  1006-model  dial-type  combination  fuse. 
In  1904,  centrifugal  plungers  were  further  developed 
and  certain  old  types  of  ba.se  percussion  fuses  l)ecame 
obsolescent.     This  year  also  marks  serious  attempts  to 


'  FiS.  .7.   |^lj:g  Time  Frsfts 

[For  I^and  Usl;   (le/l^ .'l-'or  Seacoast   Use    (right)] 


Fig.  !».    H.\iii,Y  Moi)Kl.s  of  U.  S.  Fhktiox  I'iiiMi;us 

develop  a  practical  side-impact  fuse  for  use  in  certain 
mortar  shells  which  at  that  time  were  unsteady  in  fligiit. 
The  attemi)ts,  however,  did  not  lead  to  the  a<loptiou 
of  a  new  type  of  fuse,  though  the  devices  tested  were 
most  ingenious. 

In  the  following  year,  the  present  standard  types  of 
detonating  fuses  were  approved  for  manufacture;  i.e.,  the 
minor-,  medium-,  and  major-caliber  base-detonating  fuses. 
The  Ilacherelle  mechanical  time  fuse  was  al-so  tested  with 
poor  results.  Fu.ses  of  this  type  have  in  the  last  few  years 
hecn  brought  to  a  fair  stale  of  perfection  by  the  great 
ordinance  corporations  of  Europe. 

The  100(;-model  dial-ty|)e  conibinafinn  fuse  appeared 
the  following  year,  but  was  immediately  succee<led  by 
the  l!'(t7-model  combination  fuse  with  hoodr-d  venting, 
the  tyfie  since  standard  in  our  service.  I)uring  this  year, 
IDOC.  the  centrifugal  )iliingerH  ))reviously  developed  were 
abandoned,  e.vccpt  for  ordnance  giving  very  low  bore 
accelerations.  The  work  of  develojiing  a  .'n-sce.  dial- 
ty[ie  condjination  fuse  was  inaugurated  to  provide  a  fuse 
for  the  new  H.W-in.,   1.7-iri.  and  (i-in.  siege  material. 

Tlie  Semple  centrifugal  plunger  was  tested  iluring  I!I'I7 
and  \'M)H,  being  adopted  in  1!»0!I,  after  numerous  and 
prolonged  tests.  The  years  1!»0!t  to  1!MI  have  witnessed 
('ontinnous  efforts  to  develop  a  satisfactory  higli-exfilosive 
Khra|)nel  for  the  several  caliliers  of  mobile  artillery  ma- 
terial, together  with  fuses  s\iited  to  such  projectiles. 
During  this  time,  fuses  have  been  designed  and  tested  for 


balloon-gun  projectiles  and  al.so  for  hand  and  ritie  gren- 
ades. 

Our  progress  in  producing  fuses  has  not  been  so  rapid 
as  it  has  been  in  Europe,  due  partly  to  the  fact  that  we 
are  not  equipped  so  well  as  our  friends  across  the  water. 
In  one  country,  there  are  five  great  ordnance-manufactur- 
ing  establishments,   each  maintaining  a  permanent    corps 


*  Fig.   8.    The   Bormaxx    Timi;    Fuse 

of  the  best  obtainable  specialists  lor  experimental  and  re- 
search work  alone.  However,  in  spite  of  handicaps,  oui 
time,  percussion,  and  detonating  fuses  do  not  compare  ui\- 
favorably  with  those  of  similar  foreign  types. 

PhI-MKWS 

At  the  beginning  of  the  period  lS'.)-.i-l!U2,  we  find  but 
few  primers  in  service,  the  radial-vent  friction  primer 
and  the  similar  ajcial-  and  radial-vent  electric  primer, 
together  with  the  obturating  frictiou-sirew  primer  for  sea- 
coast  guns,  representing  the  equipment. 

In  189:?  the  friction  primer  for  axial  and  i-adial  vents 
received  the  safety  wire  coil  connecting  the  body  of  the 
primer  to  the  lanyard,  so  that  the  former  would  not  be 
blown  to  the  rear  from  an  axial  vent,  as  in  the  ;?.2-in.  field 
gun,  and  thus  form  a  dangerous  missile.  In  1S9G  this 
safety  wire  was  further  improved.  Some  of  these  prim- 
ers are  shown  in  Fig.  9. 

It  was  not  until  1900  that  the  subject  of  primers  was 
taken  up  seriously  with  a  view  radically  to  improving 
them.  In  this  year,  single-wire  obturating  electric 
primers  were  developed,  and  electric  primers  for  5-in. 
and  fi-in.  rapid-fire  guns  provided.  This  year  also  marked 
the  first  development  of  obturating  electric  friction 
primers  without  screw  threads  on  the  primer  body. 

The  whole  subject  of  primers  was  investigated  in  the 
succeeding  four  years  and  in  1901  the  following  primers 
were  ado])ted :  110-grain  percussion,  20-grain  percus- 
sion. 110-grain  igniting,  20-grain  igniting,  20-graiii  salut- 
ing igniting. 

It  was  (luring  this  year  that  the  llorncy  firing  mechan- 
ism for  seacoast  guns  appeared,  and  thai  the  develop- 
ment of  a  threadless  combination  electric  friction  primer 
for  u.se  with  it  was  undertaken.  In  1906  electric  firing 
circuits  were  attached  to  the  seacoast  carriages,  and  by 
1907  all  of  the  primer  seats  in  seacoast  guns  of  5-in. 
caliber  and  uj>ward  had  been  modified  to  receive  the 
combination  electric  friction  i)rinier.  During  the  years 
1909.  1910  and  1911  further  changes  in  the  firing 
mechanism  and  primers  have  been  considiTcd  inid  im- 
provements of  various  kinds  proposccl  and  te-^led. 
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Reservoir  Regulation  for    the    OLlawa    River  Works.    AhoIIkt  sum  of  $'^(i.()()()  wuh  voU-d  to  continuo 

Jiv   Kmim:  Jjow*  IIk'  studies  of  the  Ottawa  River  watendied. 

The  subjeet  of  river  rej,'ulatiun   l,v   storage  reservoirs  '^\  ^  ''''•""'^  "^  ^'""'-'  ***"'''""'   '^   '''"'  ''''''^^'''^'^  t°  '^''"- 

is  now  receiving  much  attention,  and   it  is  therefore  of  '  '■"'    '^"'■"'^"'  ''"'",'  "/  ! ,""  """'■^'  "*"  ^'"■"•-'  ''"■*^"-"  '"'''-'''  °" 

interest  at  this  time  to  record  what   Canada  is  <loin.^  in  "■,  <>tl""''i  ^'"^'-■■•■^''^■'l.   1  nn.skan.niK,  Kipawu  and   Uko« 

this    held.      The    reports   of    Ih.    Department   of    |-uh!ie  "'■'^«  »'"!    I'-M'";-^''-      1 1""  e.,mhiH.-d    water  surfaee  of 

Works   fjive   n.ueh    valuable    information   eoneerninfr  the  '":''"  ^'"•'.•;'  '"  ^'''^  '"'■"  «"  '"•-"  'f  ^"-"e  .^O  h.,.  n..ie«  and 

,>,,           i>; i„.,„,       ,„  «.,,  i-                1               1  •  1     •  ■'  I'"*  I'oxsible  (o  store  in  them  by  reLni  atmff  their  outb-ts 

Ottawa    River   storage,    eoiistruetion    work    on    which    is  .,,,,,.             ■,     ^    ,     ,.       .          7.,.           ,, 

,     II       ],.  „«„,i       Tii,„    ,„  •+        1           1   J       .    1          1  o^'"^"'  '•'"'"  ""I-  ""''^'  fcot  of  water,  which  instead  of  rush- 
now    well    auvanccd.      ihe    writer    has    abstracted    such  .       ,           .     •     ,,           .       „      ,          .,.,...., 

,,•,..          ,.                  ,              11           J,            1  '"n  to  waste  III  tlie  siiriiiL'  (loo(    won d  be  he  (1  in  these 

saheiit  iioints  from  these  reports  as  will  give  the  readers  .            ,          ,     ,,      ,  ,        ...         .      , 

,.  1-,                        T>r                    ,         I    1         J-  .,       .   ,         ,•  reservoirs  and   gradually   let  out  <  uring  the  low   water 

ot  Enoinkuuino  Nkws  some  knowledge  of  the  status  ol  •    ,                  i->             j                           h 

'^  period, 

the  work.  ,,,  ,  .       ,,      ,             •,,,.„    i        ,   ,           ^  ,  , 

taking  the    low   ])enod   at    !;)()  ilays  between   October 

OiiUiiN  ov  THE  HTOiiAOE  SCHEME  ,„„,   ^-^,,„.,|,    j,   „,j||   j,,,.,,   |^.   ,„„,i|,|e"  ultimately  to  aug- 

Diiring  the  extensive  surveys  made  several  years  ago  meiit  the  low  water  (low  at  Ottawa  for  that  period  by 
for  the  proposed  Georgian  Bay  ship  canal,  it  was  found  10,0(i()  to  l!.',{i(i(i  cu.ft.  ])er  second.  I>arge  as  these  re.s- 
that  no  satisfactory  .scheme  could  be  devised  unless  it  ervoirs  arc.  Ilicy  will  not  be  sullicient  to  exert  the  full 
included  efficient  regulation  of  the  Ottawa  River  flow  control  that  is  desired  during  years  of  extreme  floods 
by  storage  of  the  s)iring  floods,  in  order  to  reduce  the  but  further  storage  may  be  created  by  dams  at  the  oiit- 
Huctuations  in  the  dill'erent  reaches,  to  eliminate  lets  of  Lakes  Turnback,  Opasatika,  Grand  Lake  Vie- 
swift  and  dangerous  currents,  and  to  establish  practi-  torin,  liinh,  Harriere,  Kakabonga,  and  several  other 
cally  slack-water  navigation.  lakes  on   the  main  .stream  or  on   the  tributaries,  which 

Conditions   on    the   upper   Ottawa   are   very   favorable  are  now  either  under  study,  or  will   be  investigated  as 

to  a  partial  control  of  the  surplus  waters  to  increase  the  soon  as  time  and  staff  are  available. 
low  water  flow. 

The  Ottawa  drainage  basin  is  56,000  .square  miles  in 
area;  10,000  of  tliis  lies  south  of  the  river,  and  40,000  The  three  first  reservoirs  of  the  Ottawa  River  reserve 
north  of  the  same;  20,000  square  miles  of  this  latter,  System,  the  Timiskaming,  the  Kipawa  and  the  Quinze, 
above  Mattawa,  forms  the  Timiskaming  basin.  Tlie  upper  which  are  under  construction,  will  have  a  storage  capac- 
Ottawa  basin  contains  Grand  Lake  Victoria,  40  square  ity  of  168,000,000.000  cubic  feet  of  water, 
miles,  and  Quinze  Expanse,  100  square  miles.  The  While  for  a  certain  number  of  years  it  will  not  be 
outlet  of  Lake  Timiskaming  in  a  stretch  of  15  miles  possible  to  operate  these  reservoirs  at  their  full  capacity, 
descends  300  feet  over  roclcy  barriers  that  present  won-  on  account  of  timber  to  be  cut  around  the  reservoirs  for 
derful  visions  of  water  power,  all  of  which,  however,  the  high  reserve  stage  contem])lated.  time  required  to 
has  k^n  disposed  of  by  lease  for  the  remainder  of  this  settle  some  of  the  land  damages,  possible  deficiency  of 
century.  inflow  during  low  springs  and  other  causes,  it  is  con- 
To  the  west  of  Lake  Timiskaming  is  Lake  Timigami,  iideiitly  expected  that  the  winter  flow  can  be  so  regu- 
and  to  the  east  of  Timiskaming  is  Lake  Kipawa.  The  lated  as  to  make  room  for  over  100,OOO,O(i(i,00O  cubic 
latter  has  a  surface  of  100  square  miles  and  is  300  feet  f«et  of  water  at  the  end  of  the  winter  in  the  three 
higher  than  Timiskaming.  The  flow  of  the  Ottawa  at  reservoirs  mentioned.  The  great  benefit  to  be  derived 
Mattawa  was  1 10,000  cu.ft.  per  second  during  the  flood  of  from  this  conservation  of  surplus  water  in  the  way  of 
May,  1909.  The  flow  of  the  Ottawa  Eiver  is  a  maximum  mitigation  of  floods,  regulation  of  flow  for  power  pur- 
iu  April  each  vear  during  the  period  of  melting  snow,  poses,    raising    the    low    level    plain    in    the    navigable 

After  June,  "the  river  steadily   falls.   September,  gen-  stretches  of  the  river,   can  be  secured  at  an   estimated 

erally  witnesses  a  low  stage,  but  usually  there  are  au-  total  expenditure  of,  say: 

tumn  rains  that  fill  the  subsoil  of  the  basin  and  some-      Timiskaming  dam  *^2"'SS" 

„,  .  ,  Kipawa   River  dam    38.000 

times  cause  a  rise  of  consequence.     The  ground  water,      Gordon  creek  dam  (Kipawa) 40.000 

,      „..»,,  ,  ■  Quinze   dam    300.000 

coming  out  all  winter  trom  the  swamps,  serves  to  mam-      Damages,  surveys,  etc 150.000 

tain    the    flow    during    January,    February    and    March,  Total   $728,000 

when  the  frost  covering  stops  all  surface  run-oiT.  These  dams  will  all  be  concrete  permanent  structures. 

Rainfall  over  the  Ottawa  in  summer  is  even,  and  there  ^^.^j],  ^],g  gtop-log  type  of  sluiceways,  well  adapted  to  condi- 

are   no  steep   hills  to   rapidly   shed  their  load  of  water  ^^Q^g  q,j  t],^  Ottawa  River.     They  will  not  therefore  re- 

upon   alluvial  plains   which  have  not  suflScient  slope  to  q^,j,.g  frequent  renewal  as  would  be  the  case  \nth  timber 

carry  it  away.    Except  then  for  the  concentrated  run-ofl'  iiams.  and  will  require  only  small  expense  for  maintenance, 

in    May   and   June,   due  to   the   accumulation   of   snow.  Other  reserve  dams  will  also  be  built  ot  concrete,  except 

there   is  no  great   flood,   although   autumn   rains  create  jjj  ^jises  where  it  will  be  impossible  to  transport  cement 

local  rises.  to  the  dam  sites  at  a  reasonable  cost.    The  figures  show 

Reservoir  C.\pacitt  tliat  great  benefits  will  be  derived   for  a   relatively  low 

During   the  session   of   1908-9    Parliament   voted   the  expenditure  by  the  construction  of  the  first  three  reser- 

sam  of  $65,000  to  commence  the  construction  of  stor  voirs  of  the  reserve  project  under  study,  and  that  this 

age  dams  in  the  Ottawa  valley,  previously  recommended  expenditure    will   be   well    justified.      The   ultimate   ob- 

by  Mr.  G.  P.  Brophy,  superintendent  of  Ottawa  River  ject  is  to  benefit  navigation,  but  in  their  operation  due 

— resrard  has  to  be  given  to  other  legitimate  interests. 

•606   Ashland   Ave.,   Buffalo.   N.   Y.  p                                  » 
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A  Cotton  Storage  Shed  of  Economical 

Design* 

By  E.  S.  Pexxf.baker,  Jr.  f 

The  Mobile  &  Ohio  E.R.  ha*  eretted  a  large  cot- 
ton-storage shed  on  its  docks  at  Mobile,  Ala.,  to  pro- 
vide for  the  protection  of  cargoes  of  export  cotton  from 
damage  by  bad  weather.  It  is  a  timber  structure  13.5x410 
ft.,  covering  a  smooth  concrete  floor,  and  fronting  the 
Mobile  River. 

The  building  was  erected  and  thoroughly  equipped  by 
labor  contract,  the  railway  company  furnishing  all  ma- 
terials. The  work  was  done  under  the  supervision  of 
the  construction  department  and  completed  in  approxi- 
mately CO  working  days  at  a  cost  of  32.2c.  per  sq.ft.  of 
floor  area,  exclusive  of  fire  line  and  lighting,  or  at  a  total 
cost  of  27.5c.  per  s(|.ft.  of  floor  area.  This  structure 
covers  a  floor  area  of  nearly  1  1/3  acres,  and  has  a 
capacity  of  7000  bales  of  compress  cotton  piled  single 
tier.  It  is  provided  with  ample  fire  protection,  is  lighted 
with  tungsten  lamps,  and  is  served  with  track  facilities 
which  reduce  to  a  minimum  the  cost  of  shipside  delivery. 

As  «-ill  be  seen  from  Eig.  1,  the  butterfly  type  of  roof 
has  been  utilized  to  advantage.  This  i)eriaits  ilic  em- 
ployment of  low-pitch,  shallow-truss  construction,  effects 
maximum  economy  in  roof-framing,  sheathing,  and  roof- 
covering,    and    affords    ample    clearance    for    cars    on 


EOOF 

The  roof  is  carried  on  trussed  beams  of  built-up 
section  bolted  together.  These  beams  (Fig.  2)  have  a 
span  of  30  ft.,  and  are  tied  together  the  full  width  of 
the  building  in  series  of  four  trusses  each.  These  series- 
trusses  are  spaced  20  ft.  on  centers,  this  arrangement 
of  column  spacing  giving  a  7i/2-ft.  overhang  of  the  eaves 
on  the  sides  of  the  shed,  and  a  5-ft.  overhang  at  each 
end. 

In  order  to  eliminate  waste  ceiling  height  and  reduce 
the  height  of  columns  to  an  economical  minimum,  the 
4xl2-in.  purlins,  in  addition  to  performing  their  prim- 
ary function,  act  as  struts  for  the  trussed-beams.  The 
main  c-ompression  members  of  the  truss  consist  of  four 
pieces  2x6  in.,  bolted  together  through  the  columns 
and  through  fillers  over  the  purlins.  One  of  these  pieces 
is  a  rafter  moved  a  few  inches  from  the  regular  spacing 
and   bolted  to   the  beam   to  insure   additional   strength. 

The  use  of  a  beam  of  this  type  and  of  the  same  depth 
as  the  rafters,  was  primarily  necessary  as  a  detail  of  the 
type  of  construction  adopted.  It  also  accomplished  econ- 
omy in  material  and  facilitated  erection,  in  addition, 
it  aided  in  securing  the  prompt  delivery  of  material  for 
the  building,  the  timbers  being  stock  size,  readily  avail- 
able for  quick   delivery  and  at  a   reasonable  price. 

The  tension  in  the  trussed-beams  is  carried  by  ly^-in. 
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either  side  of  the  building.  In  addition,  the  high  eaves 
afford  excellent  light  along  the  outside  bays,  and  provide 
much  better  light  throughout  the  interior  bays  than  is 
ordinarily  secured  in  buildings  of  similar  width  and 
height,  with  few  skylights.  The  emijloyment  of  this 
tyjH'  of  roof  also  obviates  the  necessity  of  guttering,  the 
roof  flrainage  being  taken  care  of  thrnugh  downspouts 
in  the  valleys  and  sulxlrains  to  tlie  river.  .Vll  timber  is 
long-leaf  yellow-pine. 

A  roof  load  of  30  lb.  per  sq.ft.  was  assumed,  about 
20  lb.  less  than  the  ordinary  practice  for  structures  of 
this  type.  This  20  lb.  re[)resents  the  snow  and  sleet 
load,  which  <'aii  safely  be  eliminated  along  the  (inlf  Coast. 
The  various  iteni^  which  make  n|i  this  loailing  arc  ns  fol- 
lows : 
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round  steel  rods,  which  su))port  the  purlins  on  cast- 
iron  bearing  knees,  and  *re  connected  with  clevis-nuts 
and  cotters  at  the  ends  to  %-in.  steel  plates,  which  are 
suppoi'ted  by  the  2xl2-in.  longitudinal  girders.  Turn- 
buckles  afford  a  means  of  adjusting  the  tensicm  in  the 
rods  after  the  roof  is  swung.  The  four  spiiiis  in  tlic 
series-truss  are  securely  tied  together  and  fastened  at 
the  ends  of  the  outside  bays  by  a  combination  of  a  square 
nut  and  heavy  cast  washer,  where  the  rods  pierce  the 
outside  longitudinal  girder. 

The  truss  dcplh,  lontcr  of  hcani  fo  center  of  tension 
rod,  is  1!)  in.  Tlic  l\l"-'-iii.  |)urlins,  with  the  2xl2-in. 
girders,  are  spared  l(i  ft.  ccMtcis.  The  column  spacing 
of  20  ft.  longitudinally  was  adopted  largely  because 
(be  limiting  length  of  the  purlin  and  girder  designed 
for  a  roof  loading  of  30  lb.  per  .sq.ft.  is  ai)proximately 
20  ft.     The  rafters  were  arbitrarily  spaced  2  ft.  centers. 

COI.IMNS  AND  FoDIINliS 

The  columns  are  Hx8-iii.  limiiers.  dressed  four  sides. 
.\  much  smaller  column  would  safely  sujjport  the  load, 
hilt  owing  to  the  liability  to  injury  or  displacement  by 
heavy  trucks  or  drays  when  unloading  cotton  under  the 


.liiniiMi-.v  -2.  I!ii;i                                       E  N  (;  I  N  K  K  IM  N  (J     N  K  W  S  27 

shed,  it  was  tliouglil  best  to  adopt  this  size.     ljonf,'ilu(liiial  t-''^  steamers   to   work   ni>,'ht  nml   day   taking   on   earf;o. 

2.\.S-in.    bnuiiif,'   is   provided    at   every   eolumn,   bolt-eoii-  'J'l'e  lij^iitiiig  systoiii  includes  tMnKst<'ii  \iw\\)ii  with  Iliib- 

ne(  ted  through  the  eoluiiiiis  and  tiirougii  the  two  girders.  bell   difTusive   reflectors.      A    100-walt   tungHten    light   is 

Wind    bracing   oi'   (Ixfi-in.    timbers   is   provided   at  every  suspended  in  the  center  of  each  one  of  the  84  bays,  and 

I'ourlli  series-truss  as  sliown  in  the  eross-sectiou  in  Fig.  1.  tlie   results   obtained   are   satisfactory.      Current   is   sup- 

Kave-ties,  ^xH-in.,  have  been  ])bi(e(j  at  each  of  the  out-  pliwl    by   the  city   electric   idarit.     Arc    hunps   are   used 

side    columns    on    either    side,    the    full    length    of    the  along  the  [)icr  fronting  the  shed. 

buihling.  ,,     ,                       ,, 

,„,     "^  ,          ,    ,.                 ...  (  o.vHTiii;cTioN   Cost 
J  he  column   lootings  are  ol  sbig  concrete;  1:  2Y>:  .5. 

They   are   designed    for   a  safe   truslung   strengtli   of   8  detailed  cost  data  were  secured,  and  below  are  given 

toiKs"  per    s(i.ft.,    and    an   allowabh;    foundation    pressure  "  '^''^^  "''  ^'"''  ""'"^  '■"'*^*'  covering  material  in  place  in  the 

of  slightly   over    '/.    ton    per   s<|.ft.     The    foundation    is  '""''^'''f'';  th«^»*-'  '"'lifate  (iuif  Coast  costs.     All  common 

largely   pumped-in   river  sand   o\er  clay   and   sand,  and  !"'""'    ^^''**'    "''^ro    labor.      The    figures    do    not    include 

confined  witiiin  timber  l)ulklieads.     As  a  precaution  the  "'iK'it. 

bases    of    tiie    footings    (I    ft.    s(]uare)    were    reinforced  Hc" forced-concrete      footings      for     columns,     $:J.9:} 

with  %-in  steel   rods  arranged   in  two  layers  at  right  P^""   ^■"••^'•'•'   '"'"■'•ete    floor    (slag),    (;!i.96c.    per   sq.yd. ; 

angles  to  each  other,  the  rods  in  each  spaced  6  in.  '""'''^■''  "^  '''"''"  '"  '^"Pi'''»'tructure,  ^O.T.i  per  M.B.M.; 

steel    rods,    plates,  etc.,   jm    place    l.Olc.    per   lb. 

Fl.OOl! 

The  concrete  floor  has  proved   to   be  economical  and  „ 

serviceable.    It  consists  of  a  4-iri.  slab  of  slag  concrete  Creosoted    Wood    Block    Pavement     Laid    by 

(1:3:  6,)  with  a  1-in.  top  of  cement  mortar,  smootlily  City  Day  Labor  in  Minneapolis* 

finished.     The  slab   is  cut  into  sections  10  ft.  square  to  Hy  Kli.is  H.  IJuttonj 

prevent  cracking,  and  sufficient  asphalt  expansion  ioints  nn        ■.       ,■  m               i-     ,          .     , 

'              '              ■>  J  lie  city  ol    Minneapolis  has  at  the  present  time  over 

,-   /"  '^"^f  .  1,000,001)  s.|.v(l.  of  creosoted  wood  block  pavement,  laid 

Siy-SU I  C.I.  Washer                         ,     .  i        ,         i    i 

jj-i        ^-                  iJi§  Trussed  Beam                          Clevis-Niffs  by   (lay  labor. 

11      i^^i^^^^^~W^^^^^^^^^=^W^^  bi  1901,  the  city  ollirials  began  inve.stigating  to  find  a 

II  ''                    ^'^^i' c.i.)fnees--     iW^ze'piorfeV^  better  paving  material.     The  sheet  asphalt  was  unsatis- 

Eieva+ion  factory,  being  put  in   under  a  guarantee  which  was  not 

III  e"-^a"co!          'I     :'.'r"f  ■.-.,     II          5",s'av  1 1  ''^'''^   ^'P   ^°'   "'"^    '^'^'^'^   remained    in    the   paving   for   a 
.,' ^«^_^  tt- 'f, ^^    , ^ '  '  Jy  -  =  whole  season.     The  brick  paving  was  too  noisy  aad  the 

\\..7" i?"r- H 1 "., il '^■' fii"      "  sandstone  blocks  wore  badlv.                              .   •• 

^             ^    ^^    ^.2.IZ  0,rc^ers       ||,..^J,;,>„,,fe  ...^|       Z . ,1 6Mers.-j^  q^j^^  ^  ^^^     p^^p,^.  ^pp^^^^^j  CreOSOted  WOOd  block  paVC 

^ 7-6 ->|< lo-o"  ■■>^.                        k lo' H  ment,  remembering  the  experience  we  had  had  with  the 

Plan  "Id  cedar  blocks  which  had  been  used  so  extensively.    Not- 

Fi(i.  -2.  Tiiussicn  Bkam   i-oi;   K'oor  uv  Corrox  Shkd  witlistaiiding  the  opposition  a  .street  was  paved  in  1902. 

the   city    purchasing   4-in.    southern    j'ellow   pine   blocks 

are  incoriKirated   for  safetv.     So  far.  the  Hour  has  stood  treated  with  12  lb.  of  "Kreodone"  oil,  which  was  a  trade 

well  under  very  heavy  trucking.  °^^^  ^O""  ^  better  quality  of  creosote  oil. 

There  were  then  laid  i;i,500  sq.yd.  and  the  cost  for  the 

Roof    Dii.uxAGE  pavement,  complete,  was  .$2.79  per  .sq.yd..  the  city  of  Min- 

Galvanized     iron     downspouts,     with     roof-entrances  neapolis  doing  all  the  work  by  day  labor  and  purchasing 

capped  with  wire  screens,  are  spaced  40  ft.  apart  along  the  blocks  at  .$1.95  per  sq.yd.,  f.o.b.  Minneapolis.     These 

the  two  valleys  of  the  shed.     They  are  fastened  to  the  blocks  were   laid   upon   a   (i-in.   natural   cement  concrete 

columns  with  wrought-iron  straps,  and  convey  the  drain-  foundation,   over  which   was   spread   a    1-in.   cushion   of 

age  to  vitrified-tile  subdrains  laid  about  2  ft.  below  the  sand,  upon  which  the  blocks  were  laid  at  an  angle  with 

concrete  floor  and  carrying  the  water  through  the  bulk-  the  curb  of  about  62°. 

head  to  the  river.  There  were  no  cross  expansion  joints  used,  only  a  1-in. 

FiKE  Protection  joint  on  each  side  of  the  street  next  to  and  parallel  with 

-,„                          .       J-   .1      T-.-       TT    1         VL         P       .,  the  curb.     These  ioints  as  well  as  the  joints  between  the 

1  he   requirements   ot   the   Fire  Underwriters   for   the  ,,     ,               £,,    ,      ...          •          -,  ,          i   ,, 

,,.„.,,                     ,                                  ,,  blocks  were  filled  with  paving  pitch,  and  the  street  was 

protection    ot    cotton-storage    warehouses    are    unusually  r.   ■  ,    ■,     .,,       ,/   •          \-        t        ■,  .      ,       ,   t, 

.   .,        ,  ,,           ,     i,  n            ,     ,■               ■,          .,        .  finished  with  a  Vi-in.  coating  ot  .sand  to  ab.sorb  the  excess 
rigid,  and  the  cost  ot  hre  protection  is  quite  an  item  ma  .,  ,         ,        ^  .,     , ,     ,        t     i     ■       i.i        1 1    i 
,.    ,         1    1      i-    .,  •     X             rn,       ,    -,,■        •                   1  pitch  on  top  of  the  blocks.    In  laving  these  blocks,  we  con- 
timber   shed    ot    this    tyi)e.      ihe    building   is    equipped  .,       i  .,    .   •,          1 1  i     i    **     't     i       ii           i.               i 

.,,        .  .       „      ,.                ,•    1  ,.         ,,       ?x          .'    '^'^   ,  sidered  that  it  would  be  better  to  lav  them  at  an  angle 

with  a  4-in.  iii-e  line,  sui)|Kied  trom  the  city  mains,  and  •.,    .,           u  •     i     i     r    i    •  1 1         i       u  ii                     i 

,  ,        .       ,            T^     1     ,.         ,                   •        ,      •  ,  with  the  curb  instead  ot  at  right  angles,  both  on  account 

tapped  by  six  plugs.      F^ach  fire  plug  is  eouipped  with  ,.  x,      .        ,        i     i      j.i                 •            j  iu               x 

'^              j^   1              •      •       ,       ,            ,        T        T,.  .  of  the  travel  and  also  the  expan.<ion,  and  the  correctness 

ho.se  supported   on  swinging  Iri-aoket  reels.     In  addition.  ^^  ^^^  assumption  has  been  proven  bv  experience, 

here  are  100  galvanized-iron  fire  buckets  suspended  from  j^   ^^^  experimental    blocks   which    were  laid   bv   the 

he  columns  for  emergency  use.     One  or  two  ships  have  p^^^^^      ^^^^.-^^^     ^,,^  creosoting     company      and"    the 

been    discovered   on    fire   while   loading  cotton,   and   the  ^.^^^   ^^    Minneapolis,   observations   made    in    1912  prove 

tire  line  has  rendered  excellent  service.  '    ' 

•Paper   presented    at    the   ninth    annual   convention    of   the 

LlGHTiyO  American    Road    Builders'    Association.    Cincinnati.    Ohio.    Dec. 

,         .                                       .       .  3-6.    1912. 

During    the    bu.sy    shipping    season,    it    is    necessary    for  t Assistant    city    Engineer.    Minneapolis.    Minn. 
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that  it  is  better  to  laj-  the  blocks  at  an  angle  of  approxi- 
mately 62°  as  that  method  shows  less  wear  of  the  joints 
than  any  other.  The  pavement  laid  in  1902  has 
proved  a  complete  success,  as  there  have  been  practically 
no  repairs  on  account  of  the  blocks,  and  the  wear  has 
been  only  about  Vs-in-  ^P  to  the  present  time. 

This  pavement  looked  so  good  and  seemed  to  be  so  satis- 
factory, that  in  1903  it  was  determined  to  lay  more  of  this 
class  of  paving.  Minneapolis  is  .situated  in  a  pine  coun- 
try and  is  one  of  the  largest  centers  of  pine  lumber  manu- 
facture, so  it  was  asked  "Wliy  not  use  our  native  Norway 
pine  for  the  work  ?" 

The  matter  was  discussed  and  finally  it  was  decided 
to  use  Xorway  pine,  treated  the  same  as  the  yellow  pine. 
Accordingly,  arrangements  were  made  for  the  erection  of 
a  treating  plant  in  Minneapolis,  if  the  city  would  use 
30,000  sq.yd.  of  creosoted  Xorway  pine  blocks.  The 
price  of  this  class  of  blocks  was  $1.64  per  sq.yd.,  f.o.b. 
Minneapolis,  using  12  lb.  of  "Ivreodone"  oil  per  cu.ft. 

In  the  paving  of  Third  Ave.  South  in  1903,  there  were 
left  over  from  19D2  about  300  yards  of  the  yellow  pine 
blocks  which  were  used  in  this  street,  and  the  remainder 
was  X^orway  pine.  In  1911,  I  took  out  some  samples  of 
these  two  classes  of  wood,  which  had  received  exactly  the 
same  travel  and  wear,  and  found  that  the  yellow  pine 
blocks  showed  a  wear  of  Vs-in-  and  the  Xorway  pine 
blocks  twice  as  much — i/4-in.  This  was  an  actual  com- 
parative test  of  the  two  kinds  of  wood  on  the  same  street 
and  under  the  same  conditions. 

In  1904  the  price  for  blocks  was  $1.73  per  sq.yd.,  f.o.b. 
Minneapolis,  but  there  were  proposals  as  low  as  $1.51  per 
sq.yd.,  using  common  commercial  creosote  oil.  The  en- 
gineers and  the  paving  committee  considered  the  higher 
priced  blocks,  treated  with  the  best  grade  of  oil,  to  be  the 
l>ettcr  and  cheaper.  It  was  believed  that  the  oil  which  con- 
tained the  larger  percentage  of  residue  after  distillation  to 
315°  C.  was  the  better.  The  cheai>er  oil  showed  43% 
of  residue  and  the  be.st  showed  70%  of  residue.  The 
latter  was  used  and  there  was  much  criticism  made  and 
much  newspaper  notoriety  given  the  matter,  but  the  wis- 
dom of  the  purcha.se  has  been  shown  by  experience. 

The  specifications  of  1905  required  an  oil  of  a  gravity 
of  1.09  at  20°  C,  and  specified  the  fractional  distillation 
percentages.  These  were  the  first  specifications  of  the 
kind  and  they  have  been  followed  throughout  the  country 
ever  since.  The  idea  of  sjjecifying  what  is  required 
should  be  adopted  for  all  classes  of  paving  and  paving 
materials,  as  it  places  the  contractors  on  an  eiiual  footing, 
and  the  municipality  gets  what  it  asks  for  provided  the 
engineers  know  how  to  get  it. 

This  brings  up  the  question  of  inspection,  and  there 
is  no  class  of  paving  that  requires  more  rigid  inspec- 
tion than  the  creosoted  blocks,  and  if  it  is  possible  to  ob- 
tain a  competent  ])er8on  to  do  the  inspecting  it  is  money 
well  spent. 

We  rais«Ml  the  amount  of  oil  per  cubic  foot  to  16  lb. 
this  year,  as  it  was  consi<lered  better  to  fill  the  wood 
more  thoroughly  and  make  the  blocks  more  waterproof. 
This  amount  has  not  been  changed  since,  though  other 
cities  have  put  in  20  lb.  or  more,  which  I  think  has 
caused  other  trouble. 

We  continued  the  use  frf  Norway  pine,  tainiirnc  and  hem- 
lock until    1911,   when   we   returned   to  the  yellow   pine 


blocks  which  seemed  to  give  the  best  results,  especially  on 
heavily  traveled  streets.  We  used  a  Si^-in.  block  on  the 
lighter  traffic  streets.  We  have  had  no  trouble  with  our 
creosoted  block  pavements,  though  on  one  particularly 
heavily  traveled  street  the  Xorway  pine  blocks  have  worn 
about  2  in.,  and  will  soon  have  to  be  relaid. 

On  Jan.  1,  1912,  we  had  a  total  of  968,000  sq.yd.  of 
creosoted  wood  block  paving,  put  in  at  a  cost  of  $2,466,- 
000,  or  an  average  of  $2.52  per  sq.yd.  The  prices  have 
varied,  as  the  prices  of  material  varied,  from  $2.29  per  sq. 
jd.  in  1908  to  $2.82  per  sq.yd.  in  1907.  The  price  of  the 
crushed  limestone  used  in  the  concrete  base  averages  about 
$1.75  per  cu.yd.  delivered  on  the  street.  The  sand  costs 
about  75c.  per  cu.yd.,  and  portland  cement  has  cost 
from  S6i/>c.  to  $1.80  per  bbl.  delivered  f.o.b.  Minne- 
apolis, depending  on  the  year. 

The  cost  of  paving  as  given  above  includes  the  grading 
for  the  foundation,  the  laying  of  the  concrete  base,  the  pav- 
ing blocks,  pitch  and  all  the  labor  connected  with  mak- 
ing a  complete  pavement.  I  have  not  heard  of  a  city  that 
gets  as  much  for  the  money  as  we  do.  The  city  of  Minne- 
apolis does  all  of  its  public  work  by  day  labor  and  has 
done  so  for  the  past  12  years,  with  the  exception  of  as- 
phalt paving,  which  it  could  not  do  as  it  had  no  asphalt 
plant.  The  wages  paid  common  labor  in  paving  work 
have  increased  from  $1.75  per  day  of  10  hours  to  $2.40 
per  day  of  8  hours  in  1912.  The  costs  of  skilled  labor 
and  teams  have  increased  almost  as  much  in  proportion. 

We  ha.ve  tried  to  eliminate  the  question  of  politics  f  roin 
the  work,  and  have  been  partly  successful,  but  the  political 
question  is  the  weak  point  in  the  day-labor  system.  All 
work  is  done  under  the  direction  of  the  City  Engineer,  but 
is  ordered  by  the  City  Council  through  the  various  com- 
mittees, such  as  water-works,  sewer,  paving,  etc.  All 
materials  are  advertised  for  and  contracts  awarded  by  the 
Oity  Council.  I  think  that  as  a  general  thing  we  get 
better  work  and  better  materials  under  this  system  than 
in  much  of  the  work  done  by  the  contract  system. 

To  show  the  preference  for  the  different  kinds  of  paving, 
from  1902  to  1912.  the  following  table  is  given- 

t Square  Yards ^ 

Kind  of  Pavement.                                Jan.  1,  1902  Jan.  1,  1012  Increase 

.Sheet  asphalt 206,471  104,441  42,030* 

Brick 171.144  390,869  219,725 

Creosote  blocks 967,616  967,616 

Granite  blocks 156,994  403,915  246,921 

.Sandstone  blocks 61,661  347,9:i9  286,27S 

Macadam 129,305  335, 1 .59  WS.S.M 

*  Decrease. 

I  think  the  pcojjle's  ])i-cfercnce  for  wood  block  paving 
has  been  largely  on  account  of  the  success  we  have  had, 
as  we  have  had  no  "buckling,"  "bleeding"  or  other  diffi- 
culties which  have  been  experienced  in  other  i)laces. 

There  are  several  things  necessary  to  pro])erly  construct 
a  creosoted   wood   block  pavement : 

1 — The  proper  kind  and  quality  of  wood. 

3 — The  projier  kind   and  (juality  of  oil. 

3 — The  pn>i)er  auKuint  of  oil  and  treatment. 

4 — The  blocks  mii.-^l   be  laid  i)roj)erly. 

5 — The  joints  must  be  filled  properly. 

fi — The  pavement  nuist  be  careil  for  pro])erly  after  con- 
struction. 

I  have  toucheil  on  almost  all  of  the  points,  mid  if  they 
arc  looked  after  properly  in  a  careful  manner  by  compe- 
tent pcrstms.  you  will  get  the  best  pavement  it  is  possible 
to  obtain  at  the  present  time. 


.hiiiniirv  'i,    I  ill; 
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A  Prcjposcd  Code  of  Ethics  for  Engineers 

The  cDiiuiiiltci'  !i|)|)oiiiti'(l  by  '.lie  Council  (if  llw  Aiiicri- 
(■;ni  Society  of  Mocliaiiical  I'^iif^iiiwi-.s  to  iMcpaic  a  (  odr  of 
('lilies  for  iulo])ti()ii  l)y  that  society  rciidcnMl  ii  I'cport  on 
l>cc.  II,  willi  a  lirafl  of  a  proposi'd  code,  wliicli  it  rcconi- 
mcnilcd  shoiilil  lie  siilmiil  led  to  the  socioiy's  nu'iiihersiiip 
ill  advance  of  its  adnption,  to  <;-i\c  cipport  unity  lor  disciis- 
siiiii  and  erilicisiii. 

In  siilimittint;  its  report  lo  the  Council,  the  eoiiiliiittee 
iir,i(ed  that  eV('iitually  such  a  code  should  he  adojited  by  all 
the  national  ens'iieerinf];  sociciics  lor  the  fjuidance  of 
their  nieinbcrs,  and  t'urthei-,  that  since  the  same  ethical 
standards  and  ])rinciples  should  he  observed  in  all 
branches  of  the  |)rofessioii,  e\'entually  the  societies  sboiihl 
a^rree  u|)on  a  uniform  code. 

In  draftinj;  the  present  code,  the  committee  has  en- 
<lea\ore(l  to  make  it  ap|)licid)le  to  eiif^'iiieers  ffenerallv  and 
not  to  the  special  Held  of  the  niechanical  enf,nneer  alone. 
The  code  follows : 

A.     (Jk.\i:i;al  I'iuncu'lios 

1.  It  is  not  assumed  that  this  code  shall  detiiu^  in  detail 
tile  iluties  and  obli;;ations  of  engineers  under  all  possible 
eircumstances.  It  is  an  axiom  tiiat  engineers  in  all  their 
professional  relations  should  be  governed  by  principles  of 
honor,  honesty,  strict  fidelity  to  trusts  imposed  ujjon  them 
and  courteous  beliavior  toward  all.  The  following  sec- 
tions are  framed  to  cover  situations  arising  most  fre- 
quently in  engineers'  work. 

2.  It  is  the  duty  of  engineers  to  satisfy  themselves  to 
the  best  of  their  ability  that  the  enter])rises  with  which 
they  become  identified  are  of  legitimate  character.  If  an 
engineer  after  becoming  associated  with  an  enterprise 
finds  it  to  be  of  questionable  character,  he  should  sever  his 
connection  with  it  as  soon  as  practicable,  avoiding  in  so 
doing  reflections  on  his  previous  associates. 

B.     TiiK  Engixeek's  Relations  to  Client  ok 
Employer 

3.  The  engineer  should  consider  the  protection  of  a 
client's  or  employer's  interests  his  first  obligation,  and 
therefore  should  avoid  every  act  contrary  to  this  duty.  If 
any  other  consideration,  such  as  professional  obligations 
or  restrictions,  interfere  with  his  meeting  the  legitimate 
expectation  of  a  client  or  employer,  the  engineer  should 
so  inform  him. 

4.  An  engineer  cannot  honoralily  accept  compensation, 
financial  or  otherwise,  from  two  or  more  parties  having 
conflicting  interests  without  the  consent  of  all  parties. 
The  engineer,  in  whatever  capacity,  whether  consulting, 
designing,  installing  or  operating,  must  not  accept  com- 
missions, directly  or  indirectly,  from  parties  dealing  with 
his  client  or  employer. 

5.  An  engineer  called  upon  to  decide  on  the  use  of  in- 
ventions, apparatus  or  anything  in  which  he  has  a  finan- 
cial interest,  should  make  his  status  clearly  understood  by 
those  employing  him. 

6.  An  engineer  in  independent  practice  may  be  em- 
ployed by  more  than  one  party,  when  the  interests  of  the 
several  parties  do  not  conflict ;  and  it  should  be  under- 
stood that  he  is  not  expected  to  devote  his  entire  time  to 
the  work  of  one,  but  is  free  to  carry  out  other  engage- 
ments. A  consulting  engineer  permanently  retained  by  a 
part'',   should   notify   other   prospective   clients    of    this 


alliliation  before  entering  into  reialions  with  tlieni,  if,  in 
his  opinion,  the  interests  might  conllict. 

7.  Before  any  consulling  engineer  takes  over  the  work 
<>(  anollier  conHiiiting  engineer  he  Hhoiild  uwk  the  client 
his  reasons  for  d<-siring  lo  cininge  (fiigineers  and  unless 
the  consulting  engineer  is  entirely  satisfied  that  the  clicfrit 
has  good  and  sullicicMit  reasons  for  making  the  change  he 
should  conft'r  with  the  present  incumbent  before  aciept- 
ing  the  work. 

.s.  Consultations  should  be  encoiiragi'(!  in  cases  of 
doubt  or  unusual  resj)onsibility.  The  aim  should  be  to 
give  the  client  the  advantage  of  collective  skill.  l)iscus- 
sions  should  be  confidential.  ('oiiHulting  engineers  shoiihl 
not  say  or  do  anything  to  impair  confidence  in  the  engi- 
neer in  charge  unless  it  is  apparent  that  he  is  wholly  in- 
competent or  the  interests  of  the  [irofession  so  re(|iiire. 

!l.  lOngineers  acting  as  experts  in  h^gal  and  other  vimea, 
in  making  reports  and  testifying,  shoulil  not  depart  from 
the  true  statement  of  results  based  on  soiinil  engineering 
priiieiiiles.  To  base  reports  or  testimony  upon  theories 
not  so  founded  is  unprofessional. 

10.  An  engineer  should  make  every  efTort  to  remedy 
dangerous  defects  in  apjiaratus  or  structures  or  danger- 
ous conditions  of  ojjeration,  and  should  immediately 
bring  these  to  the  attention  of  his  client  or  employer.  As 
failure  of  any  engineering  work  reflects  upon  the  whole 
profession,  every  engineer  owes  it  to  his  professional  as- 
sociates as  well  as  to  himself  that  a  reasonable  degree  of 
safety  be  ])rovided  in  all  work  undertaken. 

C.     OwNEif.sHip  OK  EN<iiNi:i:iiiN(i  Recokds  and  Data 

11.  It  is  desirable  that  an  engineer  undertaking  for 
others  work  in  connection  with  which  he  may  make  im- 
provements, inventions,  plans,  designs  or  other  records, 
should  first  enter  into  an  agreement  regarding  their  own- 
ership. 

12  If  an  engineer  uses  information  which  is  not  com- 
mon knowledge  or  public  property,  but  which  he  obtains 
fiom  a  client  or  employer,  resulting  in  plans,  designs  or 
other  records,  these  should  be  regarded  as  the  property  of 
his  client  or  employer. 

13.  If  a  consulting  engineer  uses  only  his  own  knowl- 
edge, or  information  which  by  prior  publication,  or  other- 
wise, is  public  pro])erty  and  obtains  no  engineering  data 
from  a  client  or  employer,  except  performance  specifica- 
tions or  routine  information ;  then  in  the  absence  of  an 
agreement  to  the  contrary,  the  results  in  the  form  of  in- 
ventions, plans,  designs  or  other  records  should  be  re- 
garded as  the  property  of  the  engineer,  and  the  client  or 
employer  should  be  entitled  to  their  use  only  in  the  case 
for  which  the  engineer  was  employed. 

14.  All  work  and  results  accomplished  by  an  engineer 
in  independent  practice  in  the  form  of  inventions,  ]>lans, 
designs  or  other  records,  which  are  outside  of  the  field  of 
engineering  for  which  a  client  or  employer  has  retained 
him,  should  be  regarded  as  the  engineer's  property  unless 
there  is  an  agreement  to  the  contrary. 

15.  When  an  engineer  or  manufacturer  builds  appa- 
ratus from  designs  supplied  to  him  by  a  customer,  the  de- 
signs remain  the  property  of  the  customer  and  should  not 
be  duplicated  by  the  engineer  or  manufacturer  for  others 
without  express  permission.  When  the  engineer  or  man- 
ufacturer and  a  customer  jointly  work  out  designs  and 
plans  or  develop  inventions,  a  clear  understanding  should 
be  reached  before  the  beginning  of  the  work  regarding  the 
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respective  rights  or  ownership  in  any  inventions,  designs 
or  matters  of  similar  character   that  may  result. 

16.  Any  engineering  data  or  information  which  an  en- 
gineer obtains  from  his  client  or  employer,  or  which  he 
creates  as  a  result  of  such  information,  must  be  con- 
sidered confidential  by  the  engineer :  and  while  he  is  justi- 
fied in  using  such  data  or  information  in  his  own  practice 
as  forming  part  of  his  professional  experience,  its  publica- 
tion without  express  permision  is  improper. 

17.  Designs,  data,  records  and  notes  made  by  an  em- 
ployee and  referring  exclusively  to  his  employer's  work, 
should  be  regarded  as  his  employer's  property. 

18.  A  customer,  in  buying  apparatus,  does  not  acquire 
any  right  in  its  design,  but  only  the  use  of  the  apparatus 
purchased.  A  client  does  not  acquire  any  right  to  the 
plans  made  by  a  consulting  engineer  except  for  the  spe- 
cific case  for  which  they  were  made,  unless  there  is  an 
agreement  to  the  contrary. 

D.    The  Engineer's  Eelatioxs  to  the  Public 

19.  The  engineer  should  endeavor  to  assist  the  public 
to  a  fair  and  correct  general  understanding  of  engineer- 
ing matters,  to  extend  the  general  knowledge  of  engineer- 
ing, and  to  discourage  the  appearance  of  untrue,  unfair  or 
exaggerated  statements  on  engineering  subjects  in  the 
press  or  elsewhere,  especially  if  these  statements  may  lead 
to,  or  as  made  for  the  purpose  of,  inducing  the  public  to 
participate  in  unworthy  enterprises. 

20.  Technical  discussions  and  criticisms  of  engineering 
subjects  should  not  be  conducted  in  the  public  press,  but 
liefore  engineering  societies  or  through  technical  publica- 
tions. 

21.  It  is  desirable  that  the  fir.«t  technical  descriptions 
of  inventions  or  other  engineering  advances  should  not  be 
made  through  the  public  press,  but  i)eforc  engineering 
societies  or  through  technical  publications. 

22.  It  is  unprofessional  to  give  an  opinion  on  a  subject 
without  being  fully  informed  as  to  all  the  facts  relating 
thereto  and  as  to  the  purposes  for  which  the  information 
is  asked.  The  opinion  should  contain  a  full  statement  of 
the  conditions  under  which  it  applies. 

23.  Engineers  engaged  in  private  practice  should  limit 
their  advertising  to  professional  cards  and  modest  signs 
in  conformity  with  the  practice  of  other  professions. 

E.     The  Emunkkh's  Eelatioxs  to  the  Exgixeerixg 
Fraternity 

24.  The  i'ii;;in('iT  .should  take  an  interest  in  and  assist 
his  fellow  engineers  by  exchange  of  general  information 
and  ex[)erien<-e,  by  instruction  and  similar  aid,  through 
the  engineering  societies,  the  engineering  schools  or  other 
means.  lie  should  endeavor  to  protect  all  reputable  en- 
gineers from  misrepresentation. 

25.  The  engineer  tihoulr]  take  care  that  credit  for  engi- 
niH-ring  work  is  attributed  to  those  who,  so  far  as  his 
knowledge  of  the  matter  goes,  are  the  real  authors  of  such 
work. 

26.  Criticism  of  the  work  of  one  engineer  by  another 
should  Ik?  broad  and  generous  with  the  facts  plainly 
Htated.  The  kuccchs  or  failure  of  one  member  reflects 
credit  f»r  dincredit  on  the  whole  |)rofesHion. 

27.  The  attitude  of  superiors  toward  subordinates 
should  be  that  of  helpfulness  and  encouragement.  Th(! 
attitude  of  subordinates   to  superiors  shr)uld   be  one  of 


loyalty  and  diligent  support.     The  treatment  of  cadi  by 
the  other  should  be  open  and  frank. 

38.  The  attitude  of  an  engineer  toward  contractors 
.should  be  one  of  helpful  cooperation.  Tact  and  courtesy 
should  be  combined  with  firmness.  An  engineer  should 
hold  a  judicial  attitude  toward  both  parties  to  a  contract 
for  whose  execution  he  is  responsible. 

39.  An  engineer  in  responsible  charge  of  work  should 
not  permit  non-technical  persons  to  over-rule  his  engi- 
neering judgment  on  purely  engineering  grounds. 

F.     Ixterpketatiox 

30.  If  two  or  more  engineers,  members  of  this  society, 
disagree  as  to  the  interpretation  of  this  code,  or  as  to  the 
proper  rules  of  conduct  which  should  govern  them  in  pro- 
fessional relations  to  each  other,  they  may  agree  to  refer 
the  matter  to  a  standing  committee  of  the  society  on  the 
interpretation  of  the  code.  Each  party  shall  submit  a 
statement  of  his  position  in  writing,  and  the  committee 
shall  render  a  decision.  A  permanent  record  shall  be 
made  of  the  cases  so  submitted  and  decided. 

31.  Amendments  or  additions  to  this  code  may  be  made 
by  the  standing  committee  on  interpretation  of  the  code, 
subject  to  the  approval  of  the  Council. 

Chas.  Whitixg  Baker,  Cliainiian' 
Chas.  T.  Maix,  Committee 

E.  D.  Meier,  yon  Code 

Spexcer  Miller  of  Ethics 

C.    E.    ElCHARDS. 


The  Port  of  Para.  Brazil,  is  very  completely  and  interest- 
ingly described  in  the  October,  1912,  "Bulletin"  of  the  Pan- 
American  Union.  Para  is  on  the  Para  River,  which  belongs 
to  the  Amazon  system,  though  not  on  the  main  outlet  to  the 
largest  river  bearing  that  name.  It  was  established  as  a 
town  as  far  back  as  1700,  and  has  taken  its  place  as  the  largest 
rubber  shipping  port  of  the  district.  In  1910  the  vessels 
entering  the  Port  of  Para  numbered  1969  steamers  and  1668 
sailing  vessels  with  a  total  tonnage  of  nearly  1,500,000  tons. 
The  opening  of  the  Madeira-Mamorfe  Ry.  promises  to  add 
considerably   to   the  use  of   the   port. 

In  November,  1907,  work  was  begun  on  a  system  of  docks 
with  accessory  appliances,  which  provide  permanent  facili- 
ties tor  the  present  traffic  of  the  city  of  Para,  as  well  as  tor 
the  traffic  present  and  to  come  from  that  immense  area  known 
as  the  Amazon  Valley,  and  although  addition  must  later  on 
be  made  to  the  docks  as  they  exist  now,  yet  the  unit  of  im- 
provement has  been  established  and  further  expense  should 
be  nothing  more  than  a  duplication  of  that  unit.  The  work 
Is  being  carried  on  under  an  American  corporation  holding 
lt.s  concessions  from  the  federal  government  of  Brazil.  To 
It  is  given  a  monopoly  Of  the  port  services,  construction,  and 
operation  of  quays,  warehouses,  and  other  works  at  Para 
within  a  zone  of  18  miles  toward  the  ocean  and  12  miles  In 
the  other  direction,  for  a  period  of  65  years,  and  this  period 
is  to  extend  to  90  years  after  the  completion  of  the  second 
section    of    the    work. 

The  main  <hannel  to  the  port  has  a  depth  of  30  ft.,  and  a 
total  width  of  about  400  ft.  between  chanel-llne  buoys.  This 
leads  up  to  the  dock,  which  consists  of  about  one  mile  of  quay 
wall  for  ocean-going  steamers  where  there  is  a  depth  of  30 
ft.  at  low  water  of  ordinary  spring  tides.  In  addition,  there 
is  722  ft.  of  <|uay  wall  for  river  steamers  with  a  depth  of 
water  of  12  ft.  and  1500  ft.  of  quay  wall  for  still  smaller 
river  steamers  with  a  depth  of  water  of  9  ft.  fi  In.  The 
quay  walls  are  built  of  large  concrete  blocks.  Hack  of  the 
quay  la  a  well  paved  platform  or  roadway  on  which  are  ware- 
houses and  freight  handling  machinery.  Beyond  the  ware- 
houses on  the  city  Hidi-  of  the  port  works  proper  Is  a  newly 
llnlshed  road  about  a  mile  long  and  fiflft.  broad,  making  both 
a  boulevard  and,  with  the  trees  which  are  being  planted,  a 
future   park. 

In  addition  to  the  port  works  proper,  the  company  Is 
building  a  ship  repairing  depot  with  floating  drydocks  nnd 
neeesHary   shops. 

The  nrst  sei'tlon  of  the  port  works  was  formally  Inaug- 
urated In  f)ctolier.  1009,  and  work  Is  now  going  on  toward 
the  final  completion.  The  article  In  the  hulli'lln  Is  written 
by  Albert  Hale,  of  the   Pan-American   Union  staff. 
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A  New  Design   of   Centrifugal    Dredging 
Punijj 

liv  n.  s.  nkw* 

The  (levt'lopmcnl  of  the  centrifugal  jiiim])  for  clear 
water  during  recent  years  has  attained  a  very  promising 
status,  due  in  a  measure  to  the  fact  that  this  service 
offers  the  hest  commercial  (iclil.  Dredging  pumps  of  this 
type  are  in  a  special  class  and  offer  extremely  limited 
possihilitics  for  commercial  developnKuit,  being 
invariably  built  to  order  from  special  designs, 
or  from  ])atterns  already  on  hand  in  the  build- 
ers' shops.  For  this  reason  (he  devclojtment  of 
the  centrifugal  dredging  jjump  has  not  ad- 
vanced. Moreover,  dredging  o])erators  in  gen- 
eral have  been  content  to  ac(C])t  almost  any 
pump  of  suflicient  size  for  the  earliest  insta 
lation  in  order  to  receive  an  early  return  on 
the  money  invested. 

Tn  the  development  of  this  design,  the  writer 
has  eiuleavorcd   to  iiiti'oduce  certain   tlu'oretical 


nls  at  low  cost.  It  is  the  cnopmoUH  wear  on  this  type  of 
pump  and  not  the  cost  of  driving  that  is  the  main 
feature  of  e.xpenBe. 

The  service  conditions  met  with  in  hydraulic  dred^ng 
are  so  varied  and  the  character  of  the  materials  handled 
HO  dissimilar,  that  a  strictly  tlu^oretical  design  for  this 
service  would  be  useless,  if  not  impossible.  It  therefore 
becomes  necessary  for  the  designer  to  he  jK'rfeetly  familiar 
with  the  conditions  of  service,  and  then  to  introduce  as 
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elements  without  interfering  with  the  practical  features 
so  necessary  in  a  dredging  punip.  The  aim  was  to  pro- 
duce a  pump  as  near  the  volute  type  as  possible,  with  the 
volute  portion  renewable  and  permitting  of  such  alter- 
ations in  its  shape  and  design  as  experience  would  de- 
mand, without  requiring  a  change  in  the  exterior  of  the 
pump  and  its  outside  connections  or  fastenings.  It  is 
understood  that  the  peripheral  volute  linings  can  be 
made  of  any  metal  desired  and  with  a  minimum  of  ma- 
chine work. 

A  dredging  pump  must  not  only  be  an  eflficient  power 
consumer,  but  it  should  permit  of  easy  and  quick  renew- 
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much  of  the  theoretical  in  the  design  as  knowledge  of 
working  conditions  permits. 

The  dredging  pump  of  the  present  day  is  a  single- 
stage,  low-speed  or  high-speed  type  required  to  pass 
and  propel  material  mixed  with  water,  varying  from 
silt,  mud,  sand,  clay,  roots,  gravel,  coral,  small  boulders 
to  a  miscellaneous  assortment  of  foreign  things  often 
encountered  during  dredgiug  operations.  Some  of  the 
latter  are  a  real  menace,  oftentimes  causing  instant 
destruction  of  the  pump  and  loss  of  complete  plant. 

A  dredging  pump  is  required  to  propel  material  of 
specific  gravity  of  1.0,  and  above,  through  a  winding 
pipe  line  the  length  of  which  may  be  anwhere  from  500 
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ft.  or  less,  to  6000  ft.,  lifting  it  from  depths  of  30  to  40 
ft.  and  discharging  anywhere  from  zero  to  50  ft.  above 
the  center  of  the  pump.  These  conditions  van'  from 
hour  to  hour.  It  may  thus  be  realized  that  a  dredging 
pump  can  never  be  made  to  attain  the  efficiencies  secured 
with  the  clear-water  types,  and  simplicity  in  design  and 
construction  is  imperative.  Some  parts  will  meet  with 
considerably  more  wear  than  others,  and  even  the  same 
part  at  different  stages  of  operations  will  work  under 
entirely  different  conditions.  For  these  reasons  the 
writer  has  endeavored  to  produce  a  pump  which  will 
meet  these  peculiar  conditions,  the  several  parts  being 
easily  replaced  and  by  members  whose  design  may  be 
altered  in  accordance  with  the  lessons  to  be  learned 
from  the  practical  side.  These  alterations  in  the  pump 
should  not  interfere  with  the  operations  of  the  plant 
to  a  greater  extent  than  required  for  the  change  of  sub- 
stitution of  parts.  The  largest  pieces  of  the  ])ump  must 
be  of  weights  and  dimensions  that  permit  handling 
by  gear  readily  available  for  the  purpose;  a  differential 
block  and  trolley  beams  are  of  invaluable  assistance. 

The  design  presented  herewith  is  a  development  of  a 
design  of  pump  which  met  with  extremely  severe  con- 
ditions on  the  Xew  York  State  Barge  Canal,  and  is 
now  in  successful  operation  there.  The  pump  during 
one  month  handled  201,000  cu.yd.  of  stiff  clay  and  large 
gravel  through  a  pipe  line  1000  ft.  long,  dredging  at 
a  maximum  depth  of  12  ft.  and  discharging  25  ft.  above 
the  water  surface.  The  total  number  of  hours  during 
which  the  pump  operated  in  the  month  was  520.5,  mak- 
ing an  average  of  about  283.5  yd.  excavation  per  hour 
run.  This  pump,  however,  was  not  a  volute  type;  the 
runner  was  68  in.  in  diameter,  used  at  220  r.ji.m. 

The  new  pump  (see  accompanying  figure)  consists  of 
a  light  exterior  casing  of  cast  iron  inclosing  the  wearing 
parts  of  the  pump  proper.  It  will  be  seen  that  for  the 
same  casing  we  may  alter  the  size  of  the  pump,  so  to 
speak;  that  is,  this  particular  design  shows  what  is 
known  as  a  20-in.  puni]),  liut  we  can  insert  an  entire 
new  interior  of  smaller  or  larger  size,  making  cither  a 
24-in.  or  a  16-  or  18-in.  pump.  It  would  seem  absurd 
to  have  such  a  larger  outer  casing  for  the  smaller  size 
of  pump,  but  if  we  had  the  large  pump  on  hand,  and 
desired  to  build  a  smaller  dredge,  it  would  be  a  very 
easy  matter  to  design  an  interior  of  small  size  to  suit 
the  casing  on  hand,  and  by  this  means  .save  money. 

The  outer  casing  is  composed  of  the  peripheral  portion 
made  in  four  parts,  split  in  a  horizontal  plane  through 
the  center,  and  vertically  through  a  plane  at  right 
angles  to  the  shaft.  The  line  of  vertical  division  is  towards 
the  front,  making  these  parts  of  unecjual  size.  The  covers 
are  in  circular  pieces  suitably  ribbed  and  dished  in 
form,  carrying  the  liners  which  are  bolted  to  them  with 
taper  bolts  having  no  heads.  The  contact  surfaces  be- 
tween liners  and  covers  are  made  a  minimum  so  that 
cost  of  madiining  may  be  reduced.  The  volute  lining 
may,  or  may  not,  be  bolted  to  the  outside  shell ;  if  the 
bolts  arc  used,  taper  bolts  yvithout  heads  and  flush  with 
the  inside  surface  should  be  adopted  and  located  where 
they  will  receive  the  least  wear.  It  will  be  seen  that  the 
contact  surfaces  between  the  volute  lining  and  shell 
are  very  small,  and  have  the  merit  of  minimum  ma- 
chining.     The  cover  linings  arc  shown  in  one  piece,  cir- 


cular and  dished,  following  the  shape  of  the  covers,  the 
thickness  and  kind  of  material  to  be  determined  from  the 
service  and  type  of  impeller.  It  is  possible  also  to  use 
an  open  impeller  or  runner  if  desired.  The  volute  linings 
are  in  three  pieces,  one  being  a  little  over  90°  in 
extent,  another  a  complete  half  circle,  while  the  third 
is  of  shape  to  conform  with  the  discharge.  A  groove  is 
cast  in  the  ends  of  each  volute  lining  wheri'  they  butt 
together,  and  when  set  up  in  the  pump,  babbitt  or  other 
metal  is  run  in  the  joints  to  insure  a  complete  continu- 
ous mside  surface  to  carry  the  dredged  material. 

The  back  cover  is  strongly  formed  to  provide  sufficient 
pads  for  bolting  to  the  bedplate  of  the  driving  engine. 
The  ribs  have  lightening  holes  available  for  convenience 
in  bolting  up  during  erection.  Arrangement  is  also  pro- 
\'ided  for  attachment  of  tackle  during  the  assembling. 
On  the  bottom  section  of  the  rear  peripheral  casing  is  a 
large  pad  for  supporting  and  fastening  the  pump.  Parts 
which  have  to  be  frequently  taken  apart  are  provided 
with  slotted  holes  requiring  only  slacking  of  the  nut  on 
the  bolt  to  permit  the  bolt  to  be  quickly  removed,  also 
avoiding  the  danger  of  losing  the  nuts  where  the  plain 
holes  only  are  used.  To  the  back  cover  is  bolted  a 
s+uffhig  box  carrying  the  gland  through  which  the  runner 
shaft  passes;  this  stuffing  box  is  fitted  with  a  perforated 
bronze  ring,  and  supplied  with  water  under  pressure. 
The  front  cover  has  bolted  to  it  the  tapered  pipe  carrying 
the  suction  liner,  vanes  or  lugs  extending  on  the  inside 
and  engaging  similar  vanes  from  the  outside  of  the  suc- 
tion liner  to  keep  the  latter  from  turning.  The  front 
c«ver  has  also  an  internal  gland  for  setting  up  packing 
on  the  outside  of  the  suction  liner;  adjustment  of  this 
gland  is  made  by  bolts  passing  through  bosses  on  the  out- 
side of  the  taper  pipe.  Inside  the  taper  pipe  and  suction 
liner  is  a  sliding  pipe  fitted  with  gland  and  packing,  thus 
insuring  a  flexible  connection  to  the  dredge  hull.  Square 
packing  is  fitted  in  grooves  turned  in  the  flanges  which 
match  the  flanges  of  the  covers,  similarly  packing  of  this 
kind  is  provided  in  the  cover  liners  where  thoy  bear 
against  the  volute  linings.  This  style  of  packing  might 
also  be  used  where  the  volute  linings  bear  against  the 
sides  of  the  outer  casing  for  a  good  bolting  cushion. 

The  impeller  and  shaft  are  cast  in  one  piece.  For  the 
gland,  a  bronze  slec.e  is  shrunk  on  the  shaft,  spare  sleeves 
being  kept  on  liand  for  replacement. 

There  are  several  details  of  construction  not  shown  in 
the  accompanying  figure,  and  only  the  principal  dimen- 
sions are  given.  The  object  has  been  to  illustrate  as  near 
as  possible  a  type  of  pump  which  might  be  termed  "uni- 
versal" in  a  sense;  that  is,  the  direction  of  discharge  may 
be  to  right  or  left,  the  angle  of  discharge  with  slight 
alteration  to  patterns  may  be  varied,  also  the  size  and 
shape  of  the  lining  may  be  varied  without  affecting  the 
installation  in  the  dredging  plant.  The  cost  of  this 
pump  will  necessarily  be  slightly  in  excess  of  the  general 
run  of  di'edging  ])unips  sold  today  but  the  cost  per  pound 
will  be  no  more.  The  saving  in  a  year  will  amount  to  the 
cost  of  several  of  the  other  types. 

For  any  inclined  to  experiment  with  this  pump,  the 
volute  lining  could  be  made  up  of  reinforced  concrete  in 
one  piece  without  any  great  danger,  as  the  writer  has  in 
mind  where  a  pump  was  repaired  with  concrete  until  the 
spare  part  could  be  delivered. 
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A  new  use  I'or  stool  plalo  has  l)eoii  round  witliin  tlio 
|):ist  few  years,  l)ut  it  is  not  likely  to  nnike  any  >jreat 
ilisturhanco  in  the  metal  market.  Dr.  \V.  A.  Lane,  a 
noted  surgeon  of  London,  Knfjland,  is  given  credit  for 
introdueiug  the  ust'  ot  vanadium-steel  plates  as  reinforeo- 
nients  in  setting  I'raetures  of  the  long  hones.  The  process 
is  thus  described  in  the  New  Yoik  'rhiii's: 

Instead  of  treating  fractures  of  the  bone  by  the  usual 
spUnt  and  extension  methods,  he  cuts  down  to  the  seat  of 
the  fracture,  bores  holes  in  the  ends  of  the  bones  and  appMes 
plates  of  vanadium  steel,  known  as  Lane's  plates,  which  are 
screwed  to  the  bones.  He  then  closes  the  wound,  applies  a 
dressing,  and  then  puts  on  the  customary  plaster  cast.  Some- 
times these  plates  are  left  In  place  indefinitely,  but  some- 
times It  becomes  necessary  to  remove   them. 

A  member  of  the  editorial  staff  of  this  journal,  on 
visiting' the  well  equipped  hospital  of  the  up-to-date  con- 
-struction  eanij)  of  the  U.  S.  Keclaination  Service,  at  the 
site  of  the  Arrowrock  Dam,  near  Boise,  Idaho,  was  tohl 
by  the  surgeon  in  charge  that  he  had  recently  used  steel 
plates  after  the  general  method  described.  The  result 
was  eminently  successful,  but  the  patient  could  not  be 
easy-minded  with  a  piece  of  steel  screwed  to  his  anatomi- 
cal structure,  and  so  the  surgeon  removed  it — one  of  the 
cases  of  necessary  removal  mentioned  in  the  foregoing 
quotation,  but  a  necessity  of  the  brain  rather  than  of  the 
hone. 


More  Concerning  the  Everglades  Drainage 
Work 

Most  of  our  readers  will  recall  the  articles  publislied 
■during  the  past  year  in  this  journal  with  reference  to  the 
work  the  State  of  Florida  has  attempted  looking  to  the 
■drainage  of  the  Everglades,  and  our  comments  on  the 
land  sales  which  have  been  made  in  anticipation  of  this 
drainage  work  being  completed. 

According  to  an  advertisement  published  in  the  Ever- 
glade Magazine,  a  journal  published  in  Chicago  devoted 
to  the  iJromotion  of  the  Everglade  reclamation,  one  of 
the  large  companies  which  has  been  selling  land  in  the 
Everglades,  has  decided  to  undertake  drainage  work  on 
its  own  account.    The  advertisement  says : 

In  view  of  persistent  reports  to  the  effect  that  the  State's 
final  drainage  plan  may  be  considerably  delayed,  the  Ever- 
glades Sugar  &  Land  Co.  has  decided  to  anticipate  complete 
drainage  of  its  own  land  and  to  that  end  has  authorized  a 
bond  issue  of  $500,000.  or  approximately  $20  per  acre.  It  is 
the  plan  of  the  company  to  build  dikes  completely  around  its 
land,  construct  interior  canals  and  a  network  of  large  lat- 
erals. The  plans  also  call  for  the  installation  of  enormous 
pumps  with  sufficient  capacity  to  remove  the  excess  rainfall 
should  the  outlet  canals  and  the  dikes  of  the  State  prove  to 
be   inadequate   to   accomplish    this   result   by   gravity. 

It  is  fair  to  say,  in  justice  to  this  company,  that  it 
has  employed  engineer.^  to  investigate  and  report  upon 
the  sufficiency  of  the  general  drainage  plan  adopted  by 
the  state.  TTe  can,  of  course,  pass  no  opinion  here  upon 
the  soundness  of  the  companv-'s  plan :  but  at  least  it*-'  pro- 
posal is  an  indication  of  a  desire  to  ])rotect  those  who  have 
purchased  its  lands. 


Watcr-vSupply  Problems  in  West- 
chester Co.,  N.  Y. 

.\  ci>iitiiiMoiis-|pcironMiin'c  water  sliortage  in  purts  of 
Westchester  County,  .V.  V.,  calls  attention  to  what  is 
alleged  to  be  a  double  injustice.  The  City  of  .\ew  York, 
it  is  claimed,  first  appropriated  nearly  all  the  available 
sources  of  water-supply  in  the  county  named,  and  then, 
when  the  legislature  made  it  compul.sory  for  New  York 
City  to  .sell  water  to  inunici])alities  in  Westchester 
County,  succeeded  in  getting  the  price  for  water  thus  sold 
at  wholesale  fi.xed  at  the  ])rice  charged  private  con- 
sumers at  meter  rates  in  .Vew  Y'ork  City — which  is  $13:5 
l)er  LOO(),(K)0  gal. 

It  is  an  ill  wind  that  brings  no  one  luck.  The  lucky 
ones  in  this  ca.se,  it  is  alleged  ( Xew  York  City  not  caring 
lo  sell  water  to  outsiders)  are  .several  private  water  coni- 
IKUiios  in  Westchester  County,  which  have  recently  raised 
their  water  rates.  But  the.se  water  conij)anie8  have  iiad 
their  own  troubles  with  water  shortages. 

One  rational  solution  of  the  whole  problem  wouhl  seem 
to  be  public  ownershi])  of  all  the  water-works  in  the 
coiiiitiy,  ;iiid  the  formation  of  a  county  water-supply  .sys- 
tem, owning  and  oiwrating  supply  works  only,  leaving 
distribution  systems  to  local  ownership  and  operation. 
The  county  organization  might  then  be  able  to  .secure 
amendatory  legislation  which  would  i)ermit  it  to  buy 
water  from  Xew  York  City  at  a  fair  ])rice  (whatever  that 
might  prove  to  be)  instead  of  an  arbitrary  one.  Failing 
that,  it  could,  perhap.s,  jirovide  a  sujiply  of  its  own. 
Still  another  plan,  which  has  much  in  its  favor,  would 
be  to  put  the  whole  matter  of  water-sup])ly  and  water- 
rate  adju.stment  under  the  control  of  the  State  Conserva- 
tion Commission,  successor  to  the  Water  Supply  Com- 
mission. 

First  and  last,  there  has  been  altogether  too  murh 
])olitical  and  private  chicanery  over  water-supply  sources 
for  old  Xew  Y'ork,  Brooklyn  and  Westchester  County. 
The  use  of  needed  sources  of  supply  for  Brooklvn.  on 
eastern  Long  Island,  and  for  -Xew  Y'ork,  in  Dutchess 
County,  were  prohibited  by  the  legislature,  years  ago,  in 
the  alleged  interests  of  the  country  districts,  but  ap- 
parently with  more  desire  to  help  out  various  private 
water-supply  schemes.  Whether  the  present  legislative 
rate  for  water  su])plied  by  New  Y'ork  City  to  Westchesfer 
County  communities  was  designed  more  to  aid  private 
water  companies  in  that  section  than  to  jjrotect  New 
Y'ork  City,  we  do  not  know. 

Two  things  are  certain,  and  these  it  is  which  justify 
di.scussion  here  of  a  situation  which  otherwise  is  mostly 
local:  (1)  The  Conservation  Commission  or  the  up-.state 
Public  Service  Commission  should  control  these  local  con- 
flicts over  water-supplies  and  water  rates,  instead  of  the 
legislature:  and  (2)  .some,  if  not  all,  of  the  communities 
in  Westchester  County  have  been  woefully  deficient  and 
negligent  in  making  their  plans  for  future  water-su]i- 
plies. 
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The  Status  of  the  Engineer 

It  is  the  custom  of  business  firms  at  .some  time  duriug 
the  year  to  make  an  inventory  of  their  assets,  as  it  is 
commonly  called,  "take  account  of  stock."  They  thus 
find  where  they  stand  and  whether  they  have  gone  for- 
ward or  backward  during  the  year  past.  It  seems  appro- 
priate for  the  engineering  profession  at  the  opening  of  a 
new  year  to  undertake  a  similar  investigation.  Even 
though  some  engineers  may  object  that  it  is  unnecessary 
for  them  to  inventory  their  assets,  since  tiiey  represent 
what  matiicmaticians  call  a  vanishing  cjuantity,  it  is  at 
lea.st  wortii  while  to  consider  the  profession's  present  con- 
dition and  prospects. 

And  at  the  start  it  may  be  said  that  the  outlook  for 
engineering  activity  at  the  opening  of  the  new  year  has 
.seldom  been  more  favorable.  The  enormous  harvest  of 
15)12  with  high  prices  for  farm  products  have  laid  a 
foundation  for  pro.sperous  business  which  neither  the 
vicissitudes  of  political  change  nor  the  c'X]>loits  of  high 
financiers  seem  able  to  shake.  While  the  ominous  shadow 
of  a  dark  war  cloud  darkens  the  European  situation  ami 
affects  financial  markets  the  world  over,  peace  and  tran- 
quility ])revail  in  our  own  favored  land.  Activity  in  en- 
gineering work,  we  need  hardly  say,  is  closely  bound  up 
with  prosperous  business  conditions,  particularly  in  the 
Work  of  the  civil  engineer. 

So  far  so  good,  but  is  the  engineer  justified  in  stopping 
at  this  point?  Must  he  not  if  he  is  to  nuike  a  true  in- 
ventory, consider  not  merely  the  outlook  for  employment 
but  the  conditions  under  which  he  and  the  profession  at 
large  are  carrying  on  their  work?  There  is,  we  believe, 
substantial  unanimity  among  all  the  members  of  the 
j)rofession,  in  the  higher  ranks  as  well  as  in  the  lower, 
that  ])resent  conditions  leave  much  to  be  desired. 

For  one  thing,  to  refer  to  a  subject  ol'ten  mentioned  in 
the  pages  of  KNiiiNKKiMNCi  Xi:ws,  engineers  should  have 
a  larger  voice  in  the  .settlement  of  important  jjublic  (jues- 
lions  in  which  technical  matters  are  coiu-erned.  Money 
is  being  wasted  by  the  millions  in  the  e.\])enditures  of  the 
national  government,  of  states  and  of  cities,  to  say  noth- 
ing of  ])rivate  corporations,  for  lack  of  competent  engi- 
neering design  and  construction. 

'i'he  engineer  was  long  ago  defined  as  the  man  who 
makcH  a  dollar  earn  the  most  interest ;  but  the  engi- 
neering ijrofe.-ision  sees  millions  of  dollars  e.vpended  where 
they  can  earn  no  inconu;,  or  oidy  a  very  small  one, 
where  sound  technical  |)lanning  would  have  turned  a  lo.ss 
into  a  |)rofit.  This  condition  is,  in  fad,  a  subject  of 
frequent  discussion  among  engineers.  Some  of  the  engi- 
neering societies  have  standing  committees  on  the  |)ui)lic 
reJatiouH  of  the  engineer.  Of  many  important  public 
i|uestionH  no  correct  solution  is  possible  witiiout  the  aid 
and  advice  of  tiic  informed  and  e.\i)erienced  evjiert  en- 
gineer. 

Unfortunately,  the  jiublic  has  little  understanding  of 
thin  fact.  It  blindly  gropes  alx)ut,  j)lacing  its  trust  on 
this  iKjIitician,  or  that  biisineHH  man,  or  the  other  high 
financier.  The  public  knows  or  thinks  it  knows  men  of 
this  sort  becnuse  it  has  heard  tlicin  talked  about  in  tlie 
newspa|M?rH,  but  the  public  knows  little  or  nolhing  us  to 
the  names  of  tin.-  men  who  arc  tiu;  leaders  in  the  engineer- 
ing world  toijay. 

We  are  confident  that  ninny  fimoti  tiu'  pid)lic  would  be 
glad  to  employ  and  to  place  IIh  lonfidene^*  in  high-eluiw 


engineers;  but  it  does  not  know  how  to  go  about  the  work 
of  selecting  the  real  engineer  from  the  pseudo-engineer. 

Turning  now  to  another  sore  spot  of  the  engineering 
profession,  it  is  a  fact  that  the  compensation  of  engi- 
neers, taking  the  profession  as  a  whole,  is  inadequate  to 
the  responsibilities  that  they  carry,  and  is  far  below  that 
enjoyed  by  men  who  contribute  far  less  to  the  world's 
welfare.  Exceptions  to  this  rule  are  found  in  the  case  of 
engineers  who  have  abandoned  purely  technical  work,  and 
who  hold  high  executive  positions,  or  who  are  carrying  on 
some  line  of  business. 

Of  course,  it  must  be  recognized  that  the  rewards  to  be 
gained  by  either  salaries  or  fees  by  a  man  engaged  in 
strictly  professional  work  are  never  likely  to  compare  with 
those  enjoyed  by  a  successful  business  man.  In  the  medi- 
cal profession,  famous  surgeons  can  connnand  enormous 
fees  as  the  price  of  saving  the  lives  or  limbs  of  wealthy 
patients;  and  in  the  legal  profession,  famous  lawyers 
have  no  difficulty  in  collecting  enormous  fees  from  large 
corporations  who  find  themselves  in  legal  difficulties. 
But  the  man  who  approaches  a  consulting  engineer  is  in 
no  such  frame  of  mind  as  the  one  who  approaches  the 
great  surgeon  with  a  plea  that  an  effort  be  made  to  save 
his  life,  or  the  noted  lawyer  with  the  demand  that  an  op- 
ponent be  defeated  in  the  courts  no  matter  at  what  cost. 
In  contrast  with  the  fees  of  famous  lawyers  and  phy- 
sicians, it  may  be  said  that  the  engineer's  fee  is  always 
weighed,  measured,  and  [)arted  with  reluctantly  by  the 
client. 

Besides  this,  there  is  to  be  reckoned  with,  the  over- 
crowding of  the  profession,  a  chronic  state  which  the 
United  States  shares  in  common  with  all  other  civilized 
countries,  and  which  there  is  no  prospect  of  changing. 

There  is,  however,  another  point  of  view  from  which  to 
l()i>k  at  these  handicaps  of  the  engineering  profession- 
liabilities,  if  we  may  so  term  them  in  our  inventory. 
Even  though  we  caniuit  expect  the  client  to  approach  the 
engineer  willing  to  i)ai-I  with  any  amount  of  wealth  to 
save  his  life  or  win  his  case,  it  is  still  not  im])ossible 
that  the  ])ublic  may  yet  come  to  have  a  better  appre- 
ciation of  the  real  value  of  high-class  engineering  service. 

Again,  while  the  j)rofession  is  from  one  point  of  view 
overcrowded  aiul  there  are  a  host  of  applicants  for  every 
engineering  position  paying  a  good  salary,  it  is  also  true 
that  the  nuui  who  has  the  responsibility  of  selecting  an 
engineer  to  take  difficult  and  res])onsible  work,  either 
executive  or  technical,  is  very  apt  to  find  considerable  dif- 
ficulty in  obtaining  a  man  in  whom  he  can  ]jlace  entire. 
confideiu'C.  Perha])s  tliere  are  in  fhe  entire  ranks  of  the 
profession  plenty  of  men  able  to  give  efficient  service  in 
every  engineering  position,  but  where  shall  one  look  to 
find  them  and  how  can  their  ((ualities  be  determined?  In 
all  the  array  of  testing  nnichines  in  our  engineering 
laboratories,  there  is  no  machine  which  will  infallibly 
weigh  the  abilities  of  engineers  themselves. 

We  believe  that  three-quarters,  if  not  nine-tenths,  of 
the  engineers  in  the  profession  who  have  thought  of  these 
matters  believe  that  the  ])rofession  itself  ought  to  do 
something  to  better  its  status.  As  an  indication  of  the 
direction  in  which  men's  minds  are  running,  wv  \nh\i 
below  a  letter  recently  received  in  which  the  sitiuition  of 
the  profession  is  squarely  i)rcsentcd.  We  believe  Kxoi- 
m;i:iiin(i  \i:wh  can  render  no  greater  service  to  its  read- 
ers than  by  laying  this  letter  before  them  and  emphasiz- 
ing the  importaiwe  of  its  contents. 
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Sir — During  receiit  years  there  has  been  (■oii.<iili'iiil)h' 
discussion  about  the  status  of  the  Civil  KngiiifiT  ami  liis 
conipousatiou.  Many  remedies  for  existing  conditions 
liavc  been  proposed,  but  excepting  measures  discussed  by 
a  few  local  engineering  clubs,  no  concerted  action  to 
better  these  conditions  has  been  allcni|>tcd. 

Both  the  e.\])ert  at  the  head  of  the  j^rofessioii  a  ml  the 
man  at  the  opposite  end  of  the  line  have  suffered  from  -i 
lack  of  knowledge  and  appreciation  by  the  jiublic  of  his 
work.  In  too  large  a  percentage  of  cases  today,  the  de- 
cision of  the  larger  questions  involved  in  tlic  solution  of 
great  engineering  problems — questions  needing  the  best 
knowledge  of  our  leading  expert  engineers — is  made  by 
boards  of  laAvyers,  doctors,  merchants — in  fact  by  any- 
body except  the  engineer. 

Believing  that  some  action  should  be  taken  in  this 
matter,  and  that  this  action  should  be  by  the  body  most 
representative  of  the  engineering  profession  in  this 
country,  the  writer  introduced  the  following  resolutions 
at  the  annual  meeting  of  the  Amcriciin  Society  of  Civil 
I'ngineers  last  January. 

That  the  President  appoint  a  Committee  of  eight  members 
to  look  into  the  conditions  of  employment  of  Civil  Engineers 
throughout  the  country,  the  compensation  they  receive,  the 
duration  of  employment,  the  expenses  for  which  they  are  re- 
imbursed by  the  employer,  the  expenses  due  to  the  work  paid 
by  the  engineers  themselves,  the  net  yearly  Income,  the  prices 
charged  for  different  classes  of  private  work,  and  any  other 
facts  necessary  to  clearly  set  forth  the  problem.  The  report 
to  set  forth  recommendations  for  action  by  the  Society  look- 
ing toward  Improving  existing  conditions  and  to  include  a 
report  on  the  feasibility  of  this  Society  operating  an  employ- 
ment bureau  for  its  members  covering  all  classes  of  engi- 
neering work.  The  Committee  to  consist  of  four  employing 
engineers  and  four  engineers  holding  subordinate  positions. 
The  Committee  to  be  authorized  to  add  to  its  membership 
and  to  fill  vacancies.  A  preliminary  report  to  be  rendered 
In  8ix  months. 

This  resolution  was  referred  to  the  Board  of  Direction 
which  reported  at  the  August  Convention  as  follows: 

(1)  That  It  does  not  feel  that  it  would  be  practicable  or 
wise  for  the  Society  to  operate  an  employment  bureau  for  Us 
members. 

(2)  That  it  feels  that  it  would  be  of  valuable  interest  to 
the  Society  to  know  the  conditions  of  employment  and  the 
compensation    of    Civil    Engineers    throughout    the   country. 

(3)  That  it,  therefore,  recommends  to  the  Business  Jleet- 
ing  of  the  convention  that  the  matter  be  referred  back  to  the 
Board  with  instructions  to  appoint  a  Committee  to  investigate 
the  conditions  of  the  employment,  and  the  compensation  of 
Civil  Engineers  throughout  the  country;  to  collect  statistics 
and  data  in  regard  thereto,  and  to  report  the  results  of  such 
investigation    to    the    Society. 

The  Society  approved  the  artion  of  the  Board ;  and  the 
Committee  for  this  work  will  soon  be  announced.  As  this 
matter  affects  vitally  every  member  of  the  profession, 
both  in  and  out  of  the  Society,  it  seems  wise  to  call  atten- 
tion to  the  work  before  this  Committee  through  P]ngi- 
NEERiNG  News. 

It  is  not  expected  that  any  radical  action  will  result 
from  the  report  of  this  Committee,  but  rather  that  the 
facts  in  the  case  will  be  established,  and, that  these  facts 
will  aid  us  to  determine  what  action  should  be  taken  to 
bring  about  the  desired  results.  For  undoubtedly  there 
is  a  long  campaign  before  us  before  the  public  can  be 
brought  to  grant  the  engineer  the  authority  in  engineer- 
ing matters  which  should  be  his,  and  proper  compensa- 
tion for  his  services. 

It  seems  desirable  that  engineers  should  generally  in- 
terest themselves  in  this  matter,  should  secure  data  for 
the  Committee,  should  propose  lines  of  action  for  better- 
ing conditions,  and  subject  all  these  measures  to  thorough 


discussion,  boili  before  the  .Society  and  in  the  engineering 
clubs  and  pajiers.  'J"o  invite  Hueh  dincuHBion  iH  the  object 
of  this  Idler.  'l"o  this  end  a  few  lines  of  action  are  Hug- 
gested. 

1.  The  American  Society  should  outline  and  publish 
set.s  of  standards  on  engineering  ethics,  compensation  for 
private  work,  salaries  for  various  grailr-s  of  engiiiwriiig, 
and  clas.ses  of  allowable  expenses  for  engineers  enifiloyed 
u])on  various  work. 

These  standards  should  Ix!  drawn  up  simply  for  refer- 
ence, in  order  that  the  engineer  may  have  a  guiile  as  to 
what  the  majority  of  engineers  judge  to  be  just  and  right, 
the  saiiK!  as  he  ikjw  has  a  guide  in  the  Society's  specifica- 
tions for  cement,  etc.  While  no  one  would  be  obliged  to 
adopt  such  standards,  they  would  be  a  means  of  gradu- 
ally eliminating  some  of  the  worst  cases  of  low  compensa- 
tion, would  aid  engineers  dealing  with  small  cities  and 
(owns,  and  by  their  revision  from  time  to  time  would  fur- 
nish a  means  of  increasing  the  ccmipensation  for  the  en- 
tire profession. 

Disagreements  over  allowable  expen.ses  cause  consider- 
able friction  in  many  engineering  organizations.  It 
would  .seem  advantageous  to  have  the  Society  establish 
classes  of  ex])enses,  enumerating  in  detail  for  each  class 
what  is  allowable.  An  employer  offering  employment 
could  then  specify  so  much  salary  and  expenses  as  per 
Class  A  (or  H,  C,  etc.)  American  Society  Standard,  thus 
making  the  term  '"expenses"   perfectly  definite. 

We  need  a  Code  of  pjigineering  Ethics  published  by 
some  engineering  body  large  enough  to  represent  fairly 
the  profession  in  this  country.  Many  existing  ideas  rela- 
tive to  engineering  practice  seem  to  need  revision. 

2.  Our  present  method  of  marketing  engineering  ser- 
vices of  all  grades  is  extremely  crude,  unbusines.slike 
and  wasteful,  and  gives  strong  color  to  the  often  repeated 
statement  that  engineers  are  not  fitted  to  be  put  in  charge 
of  large  business  matters.  Some  central  body  should  be 
created  where  an  engineer's  qualifications  and  references 
may  be  kept  on  file  and  where  employers  may  .seek  such 
services  as  they  need,  whether  these  employers  be  city 
authorities  seeking  expert  advice  or  a  chief  of  party  look- 
ing for  a  good  transit  man. 

3.  Organized  influence  slnnild  be  u.sed  to  have  disputes 
over  purely  engineering  matters  taken  from  the  courts 
and  referred  to  boards  of  engineers  for  arbitration. 

•  4.  Engineers  as  a  body  should  investigate  cases  like 
that  of  the  dismissal  of  C.  G.  Elliot  from  the  Government 
service  and  then  should  actively  aid  the  side  of  justice. 
Assuming  the  American  Society  to  be  the  instrument 
used  for  this  purpose,  and  if  after  investigation  an  engi- 
neer should  be  found  guilty  of  unprofessional  conduct  or 
worse,  then  he  should  be  expelled  from  the  Society,  but  if 
not  guilty  the  Society  should  actively  support  him. 

In  fact,  we  have  arrived  at  a  stage  where  concerted  ac- 
tion on  the  human  side  of  engineering  is  necessary.  Some 
organization  of  engineers  must  soon  take  up  this  work. 
As  the  American  Society  of  Civil  Engineers  is  already  in 
the  field  with  a  large  membership  and  an  effective  organ- 
ization, it  would  logically  seem  to  be  the  proper  body  to 
undertake  this  work.  If.  however,  it  should  decide  that 
it  is  unwi.se  for  it  to  undertake  such  action,  then  a  new 
organization  is  needed,  and  will  undoubtedly  develo]). 
Perctv.vi,  M.  CHrucHii-L. 

Elmwood.  Mass..  Dec  ■>.  1  !)!•<;. 
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Two  or  three  of  tke  specific  matters  considered  by  our 
correspondent  in  the  letter  above  deserve  special  com- 
ment here.  First,  as  to  a  proposed  code  of  engineering 
ethics:  It  will  be  of  interest  to  put  on  record  here  the 
fact  that  the  American  Institute  of  Electrical  Engineers, 
after  a  long  period  of  discussion  and  consideration,  has 
formally  adopted  a  code  of  ethics  for  the  guidance  of  its 
members.  The  Boston  Society  of  Civil  Engineers,  also 
has  had  a  committee  at  work  for  several  mouths  on  the 
preparation  of  a  code  for  adoption  by  that  Society,  which 
code  is,  we  believe,  practically  completed. 

The  American  Society  of  Mechanical  Engineers  nearly 
a  year  ago  appointed  a  committee  to  investigate  and  re- 
port as  to  wiiether  it  was  advisable  for  that  Society  to 
formulate  and  adopt  a  code  of  ethics.  The  committee 
Tendered  a  report  favoring  such  action,  and  thereupon  a 
second  committee  was  appointed  to  prepare  such  a  code. 
This  committee  reported  to  the  Society's  Council  on  Dec. 
6,  the  code  which  it  had  drafted  and  which  is  based  upon 
the  code  already  adopted  by  the  Institute  of  Electrical 
Engineers  and  that  now  pending  before  the  Boston  So- 
ciety. Prior  to  the  formal  adoption  of  the  code  by  the 
Mechanical  Engineers'  Society,  it  is  to  be  printed  and 
distributed  to  the  members  in  the  January  issue  of  tlie 
Societ}-'  Journal,  and  will  be  open  for  discussion,  criti- 
cism and  amendment.  It  is  printed  on  another  page  of 
thi<  issue  of  Enginickiiing  Xews. 

It  may  be  said  here  that  this  committee  in  presenting 
its  report  especially  recommended  that  in  its  opijiion  the 
different  engineering  societies  should  unite  in  the  adop- 
tion of  a  standard  code  api)li<able  to  engineers  in  all 
branches  of  the  profession.  The  drafting  of  the  present 
code,  it  is  hoped  by  the  committee,  may  be  a  step  in  this 
direction. 

With  reference  to  the  question,  still  more  or  less  de- 
bated, as  to  whether  it  is  any  part  of  the  duty  of  an  en- 
gineering society  to  formulate  a  code  of  ethics,  the  com- 
mittee urged  that  it  is  as  much  the  function  of  an  engi- 
neering society  to  place  in  the  hands  of  its  younger  mem- 
bers at  lea.st,  information  as  to  what  constitutes  proper 
professional  practice  in  the  relation  of  engineers  with 
each  other  and  with  the  public  as  it  is  to  furnish  them 
with  standards  for  their  guidance  in  conducting  their 
technical  work. 

This  is  a  point  often  overlooked  by  older  engineers  in 
their  consideration  of  this  matter.  It  is  true  that  the 
engineer  of  long  e.\])erience  and  high  professional  stand- 
ing needs  no  written  code  to  guide  him  as  to  what  is 
])ro))er  jirofewsional  c<jn(luct.  He  has  acr|uired  this 
knowledge,  unconsciously  often,  by  his  yi'ars  of  experience 
in  contact  with  other  members  of  the  profession.  The 
engineer  young  in  years  and  e.xperience  lacks  just  this 
knowledge.  He  seldom  errs  tlirongli  intention,  but 
thn)ugh  ignorance. 

In  the  second  place  we  wish  to  direct  spei-ial  attention 
to  our  c(jrreHj»onrlent's  projMisal  above  that  the  National 
engineering  sjM'ielies  should  estaiilish  exchanges  for  the 
marketing  of  engineering  services  of  every  sort.  We  be- 
lieve if  this  Work  is  cnrricfl  out  as  it  might  be  and  as  it 
coulrj  be,  it  would  l»e  rif  greater  value  to  the  cngiiiccriiig 
profession  in  improving  the  status  of  its  nicinbers  than 
any  other  work  whifli  the  engineering  societies  could  |)0s- 
nil»ly  undertake.  We  will  go  fnrther  and  say  that  it 
would  1)C  of  greater  ini|M)rtan(^'  and  value  to  engineers 
than  any  and  all  the  work  which  tlie  societies  are  now 


doing,  beneficial  and  important  though  that  is. 

As  many  of  our  readers  will  recall,  in  our  issue  of  Aug. 
17,  1911,  (p.  810)  we  discussed  this  subject  at  much 
length  and  explained  the  general  plan  on  which  such  an 
enterprise  could  be  carried  out  with  a  certainty  of 
success. 

Let  us  make  the  situation  definite.  Within  the  past 
month  there  have  come  to  us  a  number  of  applications 
from  parties  desiring  to  engage  engineers  for  important 
and  responsible  positions.  During  the  same  time  there 
have  been  as  many  or  more  inquiries  from  engineers  de- 
sirous of  securing  positions.  In  not  a  single  case,  how- 
ever, did  it  happen  that  an  applicant  had  the  special  ex- 
perience necessary  for  any  of  the  positions  for  which 
candidates  were  desired. 

This  experience  is,  we  need  hardly  saj^,  not  exceptional 
but  typical.  Every  engineer  of  wide  reputation  is  in 
constant  receipt  of  letters  from  those  wlio  desire  to  se- 
cure professional  employment  and  also  of  letters  and  in- 
quiries from  parties  seeking  engineers.  It  would  be 
worth  a  great  deal  to  hundreds  of  busy  engineers  if  they 
were  able  to  refer  both  classes  of  applicants  to  a  high- 
class  central  bureau  to  which  a  man  desiring  a  position 
could  resort  without  the  slightest  loss  of  professional 
prestige,  and  to  which  the  client  or  the  employer  desir- 
ing engineering  services  could  go  with  confidence  that  he 
could  there  secure  the  special  type  of  man  he  stands  in 
need  of. 

Is  not  the  position  of  the  engineering  profession,  when 
one  stops  to  consider,  little  short  of  absurd  at  the  present 
time?  Engineers  complain  liccause  tlie  ])ul)lie  does  not 
appreciate  the  difference  between  tiie  high-class  engineer 
and  the  amateur:  between  the  engineer  of  education, 
experience,  and  intelligence,  and  the  man  who  conceals  a 
vast  array  of  ignorance  and  incompetence  behind  a  prom- 
ising exterior  and  a  valuable  tongue.  But  how  is  the  lay- 
man who  desires  to  employ  an  engineer,  to  know  where  to 
find  competent  men  of  professional  standing?  Has  the 
profession  ever  provided  a  place  where  those  who  de- 
sire engineering  service  could  go,  with  confidence  that 
high-class  men  could  there  be  procured  ? 

There  is  serious  complaint  in  the  engineering  profes- 
sion that  engineering  is  becoming  a  commercialized 
business,  that  the  inde])en(lent  engineer  can  no  longer 
meet  the  competition  of  tlie  big  engineering  com|)aiiies 
which  eni])]oy  dozens  or  luiiidreds  of  engineers  on  a 
salary. 

But  the  gravitation  of  engineering  work  to  these  big 
coniiiinations  is  as  natural  a  result  as  the  fall  of  tiic  apple 
to  the  ground.  The  ])ubiic  lias  little  knowledge  of  engi- 
neering matters.  All  cnjiiiircrs  look  alike  to  it,  and  it  is 
e(|ually  distrustful  of  nil.  It  places  its  confidence  in  tlie 
l)ig  engineering  combination  because  it  feels  thai  bciiind 
that  combination  there  is  cai)ital  and  resiJonsibiiity.  The 
public  knows  how  to  find  this  concern,  but  it  does  not  at 
all  know  how  to  find  tiic  independent  engineer  even 
though  be  could  by  his  ])ersonal  interest  in  the  work  give 
better  results  to  the  client  than  the  big  engineering  com- 
bination. 

There  arc  many  other  mailers  llial  niigbt  be  tuiicbed 
upon  in  discussing  tjiis  need.  Wc  will  nicnlion  at  Ibis 
time  only  one  "tber,  and  tiiat  is  the  stiniulus  wiiicii  would 
be  given  to  the  growth  and  stan<iiiig  of  the  engineering 
societies  in  the  profession  were  sucii  a  plan  siKcessfully 
curried  out. 
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With  mII  lliat  llic  national  societies  are  doiii},'  I'or  tiie 
|ir(irc'ssiiiii  and  I'oi'  tlu'ir  iiu'nil)ers,  it  cannot  yi^t  hc!  said 
Ihal  tlicy  r(ini|irisc  anything  lil<c  Ilic  proix)!'!  ion  i.f  the 
arti\('  nicinli('rslii|i  in  llic  pi-drcs^inii  ihai  ihcy  slinuld. 
llnndi'cds  and  liMiiisands  u\'  cnuinccrs  rcnniiii  iiulsidc  (if 
the  societies  (II-  di(i|i  mil  ailer  luildin^  incinl)ersiii|)  loi'  a 
time  liecause  lliey  feel  llial  what  they  receive  is  not  wortii 
viiat  it  costs.  Bill  if  llie  national  societies  were  to  under- 
take such  a  work  I'm-  the  whole  jn'ofession  as  is  outlined 
alio\c,  it  would  he  recofjnized  liy  (Mifjineers  of  all  classes 
Ihal  hei-e  was  an  achievement  the  value  of  which  none 
could  <;ainsay. 

We  helieve,  moreover,  that  such  a  |>lan  as  we  here  out- 
line w.)nld  have  greater  elTect  than  any  other  jiossihle  ac- 
tion that  the  profession  could  tak(!  to  secure  an  increase 


in  ccm|)eiisiition  for  cnpineerH.  We  i)elieve  the  piiljlic  is 
willing  to  pay  a  fair  price  for  high-clusH  enj^ineering  Her- 
vice  when  it  can  he  assured  that  it  is  actually  receiving  il. 
On  the  other  hand,  it  is  also  true  that  t<)  raino  the 
compensation  of  engineers  woulil  eiiahle  them  to  do  better 
work.  If  IIk;  engineer  is  to  deal  successfully  with  the 
large  (piestions  on  which  lie  alone  is  competent  to  |)ass 
judgment,  li(!  must  he  ahh?  to  he  a  man  among  iiumi  ;  In- 
must  have  a  position  of  reasonable  independence,  (iiian- 
cially  and  otherwise.  And  the  converse  proposition  is 
(•(pially  true.  It  is  only  hiinian  natnrc  to  set  a  low  valiu- 
on  that  which  costs  us  little.  In  order  that  the  publii- 
shall  |)roi)erly  appreciate  the  vnhie  of  engineering  service. 
it  is  nei'cssary  that  the  compensation  of  engineers  shall 
h(!  put   iijion  a  jiroper  plane. 
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The  Lake  with  a  Long  Name 
Sir — In  your  issue  of  Dec.  5  you  say  that  the  drafts- 
men plotting  the  surveys  on  the  extension  of  the  Grand 
Trunk  Ey.  system  to  Providence,  H.  I.,  were  unable  to 
spell  the  name  of  Lake  C'hauhunagungamaug.  May 
I  suggest  that  what  the  draftsmen  really  stum- 
bled over  was  not  the  abbreviated  name  of  this 
lake,  which  you  give  as  above,  but  its  full  name, 
which   is   C'haugoggomauchaugchaubunagungamaug ! ! 

I  learned  the  name  of  this  lake  from  an  old  iiduibit- 
ant  while  I  was  engaged  in  the  construction  of  a  water- 
works system  for  the  town  of  Dudley,  which  adjoins  the 
lake.  The  translation  of  this  remarkable  Indian  name, 
as  I  recall  it,  is  "the  meeting' of  the  three  waters,"  re- 
ferring to  the  three  streams  which  feci  the  lake.  While 
I  would  not  take  oath  to  the  accuracy  of  this  transla- 
tion, I  hardly  think  it  could  be  contradicted,  as  there 
are  few  now  living  who  could  translate  the  Indian  tongue 
in  which  it  occurred. 

J.  H.   Sekra. 
15  Halsey  St..  Brooklyn.   X.  Y. 

Nature  and  Conduct  of  the  vSlides  in  the 
Culebra  Cut 

Sir — After  reading  the  article  under  the  above  title 
in  the  Nov.  28  issue,  I  am  reminded  of  the  story  of  the 
traveler  who,  driving  up  to  a  country  inn,  threw  the  lines 
into  the  hands  of  a  small  boy  and  thus  addressed  him: 

"Diminutive  specimen  of  primogeniture,  expeditiously 
extricate  you  equine  quadruped  from  the  vehicle,  .stabu- 
late  him,  provide  him  with  a  sufficient  quantity  of  suita- 
ble provender,  and  when  Aurora  shall  gild  the  Oriental 
horizon,  bring  him  forth  and  T  will  remunerate  you 
munificently  for  your  generous  hospitality.' 

The  boy,  dumbfounded,  rushed  into  the  house,  ex- 
claiming, "Father,  there  is  a  Dutchman  out  there,  that 
wants  a  glass  of  beer." 

I  had  no  idea  it  took  so  many  words  to  describe  an 

"evervday  earth   slide." 

Emile  Low. 

()l)6  Ashland  Ave.,  Buffalo,  X.  Y. 


vShould  a  Pier  Be  Pcnnitted  in  the  North 
River  for  a  Hudson  River  Bridge? 

Sir — -iMr.  Lindentbal's  letter  to  the  Xew  York  Times. 
reprinted  in  this  week's  KxGiN-F.Knixo  Xicws,  and  your 
editorial  comment  thereon,  are  most  interesting  and 
timely. 

KxciiXKKiiixG  X'kws  says  that  in  the  engineering  pro- 
fession one  would  look  far  today  to  find  doubt  that  such 
a  bridge  as  Mr.  Lindenthal  projwses  is  entirely  feasi- 
ble. Most  engineers  and  especially  bridge  engineers 
would  take  the  feasibility  of  the  bridge  for  granted  on 
Mr.  Lindentbal's  indorsement. 

But  the  imblic  is  ignorant,  suspicious  and  timid.  The 
failure  of  the  (^lebee  bridge,  the  widely  published  criti- 
cisms of  the  strength  of  the  Blackwell's  Island  bridge, 
and  the  fact  that  Mr.  Lindenthal's  proposed  North  River 
bridge  will  exceed  by  more  than  1000  ft.  the  clear  span 
of  the  longest  (inisbed  bridge  will,  taken  altogether,  not 
tend  to  create  favorable  public  sentiment. 

It  may  be  taken  for  granted  that  Mr.  Lindenthal  is 
not  advocating  a  3000-ft.  span  for  the  everlasting  glory 
of  the  bridge  engineer,  but  has  worked  up  a  design  for 
this  enormous  span  because  of  the  opposition  of  the  War 
Department  to  piers  in  the  river. 

The  present  attitude  of  the  War  Department,  bac-ked 
up  by  some  river  interests  and  founded  on  an  inherited 
Anglo-Saxon  superstition  in  regard  to  the  sacredness  of 
waterways,  is  a  formidable  obstacle  for  bridge  builders  to 
overcome ;  but  not  so  bad  after  all  as  it  would  be  if  the 
water  in  the  Hudson  River  at  the  site  of  the  proposed 
bridge  were  1000  fathoms  deep. 

If  Mr.  Lindenthal  could  offer  a  cheaper  bridge  by 
putting  one  or  two  piers  in  the  river,  everybody  who 
wants  the  bridge  .should  help  him  get  the  piers. 

Any  craft  or  tow  that  is  so  unmanageable  that  it  can- 
not avoid  a  stationary,  visible  obstacle  like  a  bridge  pier 
with  a  quarter  of  a  mile  or  more  of  navigable  water  on 
each  side  of  it,  should  be  kept  out  of  a  busy  crowiled 
harbor  in  the  interest  of  other  vessels. 

Ft.  of  West  5th  St.,  Auorsxrs  Smith. 

Bavonne,  X.  J..  Dec.  23,  1912. 
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Test  of  a  Steel  Overshot  Water  Wheel 
By  C.  R.  Weidxer.  * 

A  series  of  tests  on  a  10-ft.  steel  overshot  water  wheel 
have  recently  been  completed  at  the  hydraulic  laboratory 
of  the  University  of  Wisconsin,  the  results  of  which  may 
be  of  interest  to  engineers  who  have  occasion  to  develop 
small  water  powers. 

A  large  number  .of  American  engineers  consider  the 
overshot  water  wheel  as  out  of  date — a  relic  of  the  past 
which  has  been  replaced  by  the  turbine,  and  for  modern 
hydro-electric  developments  of  large  power  there  can 
be  no  question  as  to  the  superiority  of  the  latter.  Tht 
overshot  wheel,  however,  is  still  capable  of  serving  a 
distinct  field,,  where  the  jwwer  to  be  developed  is  small 
and  the  speed  of  the  machinery  is  slow  and  requires  but 
little  regulation.     The  fact  that  wheels  of  this  type  are 


to  accord  with  the  design ;  a  larger  percentage  of  the 
total  head  is  made  available  on  account  of  the  smaller 
thickness  of  the  metal;  and  the  friction  in  the  Hearings 
is  decreased  because  a  steel  wheel  is  lighter  than  a 
wooden  wheel  well  soaked  with  water.  For  these  reasons 
the  steel  wheel  is  more  efficient.  Moreover,  it  is  more 
durable,  the  cost  of  maintenance  is  less,  and  the  parts 
are  more  readily  assembled. 

Fig.  1,  shows  an  example  of  a  steel  overshot  wheel 
of  modern  design — the  wheel  tested  at  the  University  of 
Wisconsin.  Wheels  of  this  type  have  been  installed  in 
various  parts  of  the  United  States  and  South  America. 
The  buckets  are  formed  by  curved  vanes  attached  to 
the  cylindrical  surface  or  inner  circumference  of  the 
wheel,  called  the  soling,  and  to  the  segmental  circular 
housings  on  the  sides.  The  vane  thus  forms  the  front 
or  outer  part  of  the  bucket,  the  soling  the  back  or  inner 
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still  Iwing  installed  in  Germany  and  France,  after  careful 
engineering  investigation,  for  small  factories,  pumping 
plants,  and  even  for  the  developiiieiit  of  electrical  energy, 
nuiy  be  taken  as  an  indication  ot  satisfactory  and  econom- 
ical use  of  this  tyi)e  of  motor. 

The  overshot  wheel  was  formerly  con.structed  of  wood 
and  a  number  of  |)icturesque  and  interesting  examples 
of  this  type  of  construction  still  remain  in  this  country. 
In  recent  years,  however,  the  wheel  hius  been  built  en- 
tirely of  steel  and  iron.  .Mthough  the  initial  cost  of 
a  wwxlen  wln-el  is  less  than  one  built  of  steel,  the  latter 
pf>»inesses  certain  advantages  which  makes  it  more  de- 
sirable to  install,  notwithstanding  the  increased  cost. 
Uidess  u  wcKiden  wheel  be  kept  continually  in  operation, 
the  constant  swi-lling  and  drying  of  the  wood  soon 
cnuM's  all  parts  to  get  hiosc;  the  buckets  leak  and  a  con- 
sidenible  percentage  of  the  available  energy  is  wasted. 
In  n  steel  wheel  the  buckets  can  be  shaped  more  readily 


•Innlructor   In    Hydruullc    F:nKlri<'i-rliiK.    I'niv 
conBln.    Miidlaon,    Win. 
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side,  and  the  iiousings  form  (hr  sides.  The  buckets, 
soling,  and  rims  are  made  of  Ihuigcd  steel  riveted  to- 
gether. To  the  housings  are  bolted  the  radial  arms, 
made  of  flat  bar  .steel,  which  in  turn  are  bolted  to  cast- 
iron  center  flanges  keyed  to  the  shaft.  Power  is  usually 
taken  from  the  wheel  by  means  of  gearing  and  is  trans- 
mitted by  shaft,  belt,  or  rope  drive.  In  some  designs 
the  segmental  spur  gearing  is  bolted  to  the  arms  of  the 
wheel,  as  in  Fig.  1.  in  others  a  gear  wheel  is  keyed 
directly  to  the  shaft.  The  manufacturers  furnish  either 
ball  or  roller  liearings  as  specified. 

The  advantages  of  the  overshot  wheel  are;  (1)  high 
efTicieticy.  i2)  adaptability  to  varying  di.scharge,  (3) 
simplicity  in  construction,  (4)  reliability,  (5)  no  inter- 
ference of  opiTiition  on  account  of  clogging  with  debris 
or  ice. 

Gf  these  advantages  the  first  two  are  of  the  greater 
importance.  The  results  of  the  experiments  discussed 
below  show  high  efTuicncies  under  a  wide  range  of  oper- 
ating conditions.     Heiiable  tests  of  turbines  have  been 
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i-cpdi'li'il  vicliliii,:;-  iis  \up;h  as  8!)%  onicioncy,*  Iml  il  is 
rarely  llmt  lliis  liniiri'  is  attaincMl  in  an  acliial  mstal- 
lalHiii.  Ill  llic  siiialirr  pliuits  UK])ocially,  wlirrr  an  ovcr- 
slinl  ulircl  wiiiild  111'  capable  of  eoiiipeU iiij;  with  a  tiirliine, 
il,  IS  iliiiiliiriil  wlielhev  ihe  turbines  opL-ratc!  willi  an 
a\era::e  ellicieiir)  lii.i;liei'  than  7i)'/,  .  il  is,  iiowovcr.  cx- 
Ireinely  ililliclill  In  make  any  eoiiiparisinn  as  lo  (lie 
ellieieney  olMwd  types  ol'  inotdrs.  unless  bot b  bave  been 
lestod  under  exactly  siniilai-  cdiidit  luns  of  o|)i'ratidii. 
'riie  iustallMtidii  dl'  a  turbine  rei]uires  a  ti.'ebiiieal  analysis 
of  the  problem,  and  unless  the  turbine  is  set  |iroperly  and 
scloeled  I'di-  the  particular  coiidit  imis  under  which  it  is 
to  operate,  Ihe  eUleieiiey  will  I'all  tar  below  that  ot  which 
it  is  capable  when  oporatinj;'  under  the  pi-dper  coiidit  i(uis. 
\'ery  Few  of  the  small  water  powers  developed  receive 
the  proper  engiiieerinj^  su]ier\isidii  to  promote  a  hiifli 
(leji'iee  df  ellieieney  in  their  o|  eralion.  'I'he  oversliot 
wheel,  on  the  other  hand,  sutfers  but  little  from  a  lack 
of  pr()|)er  (lesij,ni  or  selection,  although  to  obtain  the 
highest  etVieicneics  of  which  the  wheel  is  capable,  it  is 
not  advisable  to  dispense  with  a  technical  analysis. 
To  engineers  familiar  with  the  variation  in  elTiciency 


Fl(i.  3.    CONSTKUCTION   OF  StEHL  Ovfll^l  H  i  I'   WAIIMt 

Wheel  in  Uxivkiisity  of  AViscov.^is  II\ui!aulic 

IjABORATORY 

of  the  turbine  at  part  gate,  a  glance  at  the  curves  ob- 
tained from  the  Wisconsin  experiments  (Fig.  4)  will  be 
convincing  as  to  the  superiority  of  the  overshot  wheel, 
in  respect  to  its  adaptability  to  varying  discharge.  The 
experiments  show  that  the  range  in  the  discharge  may 
be  as  much  as  400'~;  with  only  a  difference  of  5%  in 
the  efTiciency  of  the  wheel.  The  other  advantages  cited 
are  of  minor  importance,  though  in  particular  cases  they 
may  influence  the  choice  of  type  of  motor  lo  be  selected. 

The  limitations  or  disadvantages  are;  (1)  an  econom- 
ical limit  in  respect  to  the  head  and  discharge  to  be 
developed,  (2)  a  limit  in  respect  to  the  speed  of  the 
machinery  to  be  operated,  (3)  a  limit  in  respect  to  the 
variation  in  the  water  levels  in  the  head  and  tail  races, 
(4)   larger  space  requirements  than  a  turbine. 

On  account  of  the  increase  in  the  weight  of  the  wheel, 
as  the  head  or  discharge  is  increased  beyond  a  certain 
limit,  the  cost  of  the  overshot  wheel  becomes  so  great 
that  it  can  then  no  longer  compete  advantageously  with 

•Trans.   Am.    Soc.   C.   E.      Vol.    I>XVI.   p.   306. 


\\u'  tiirliine.  The  ecoiidinical  liclrl  of  the  wheel,  there- 
lore,  lies  in  developiiientH  wjiicli  range  approxinialely 
between  'i  and  .io  eii.ft.  per  Hec.  liiHcliarge,  with  heado 
varying  from  10  lo  ID  ft..  corrpH|ioiidiMg  lo  u  inaxiiiintii 
deu'lopm,eiit  of  about  "T)  lip.  Within  this  Held,  the  <|iieH- 
lion  whelher  lo  install  a  water  wheel  or  turbine  niUMt  be 
dccidcl  on  Ihe  basi.s  of  ihe  particular  conditions  of  the 
I'ower  Id  be  developed,  ||ie  cla«n  of  niucliinery  to  bo 
o|.erale(l,  and  the  cost  of  installation.  Only  n  rough 
npiMdximation  can  be  made  as  to  the  cost  of  the  two 
types  of  moidrs.  from  the  figiire.i  furnirthed  by  the  niami- 
faeliireis.  In  general  it  may  be  Haid,  that  the  initial 
cosi  ot  an  overshot  wheel,  up  to  a  diameter  of  lO  ft., 
will  be  about  twice  llial  of  a  turbine  of  equal  liorHC- 
power,  and  above  that  diaineler  a  lillle  more  than  twice 
the  amount. 

The  peripiieral  velocity  of  Ihe  overshot  wheel,  when 
ojierating  ellieieiilly,  varies  appro.xiniately  between  3  and 
7  ft.  per  sec.,  depending  on  the  diameter,  dischargi,  an<l 
velocity  of  the  entering  water.  Hence,  there  would  be 
a  practical  limit  to  the  speed  of  the  machinery  to  be 
served,  beyond  which  the  loss  of  power  through  the  nec- 
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Flu.  4.   EFFiciK.vcY-DiscHAHCiE  t'fRVES  OF  A  Sti;i;l 
OvEKSHOT  Water  Wheel 

(Power  Measured   at  Jack  Shaft) 

essary  gearing  would  ])rdbal)ly  offset  any  gain  in  efTi- 
ciency. It  is,  therefore,  particularly  adapted  for  the  opera- 
tion of  slow-speed  machinery,  and  should  find  a  field 
of  usefulness  for  the  operation  of  small  factories,  the  ma- 
chinery on  farms  or  country  homes,  and  especially  for 
pumping  plants,  where  the  pumps  may  be  connected 
directly  to  the  wheel  shaft.  For  the  operation  of  high- 
speed machinery,  a  loss  of  from  3  to  10%  miiy  be  esti- 
mated to  occur  through  the  necessary  gearing  or  belting. 
The  ]irincii)al  application  or  u.se  of  water  power  at 
present  is  the  development  of  electrical  energy.  Tn 
general  the  opinion  is  held,  that  only  turbines  on  account 
of  their  high  s])eed  are  applicable  for  this  purpose.  How- 
ever, a  number  of  electrical  plants,  operated  with  water 
wheels,  have  been  built  and  are  .giving  satisfactory  ser- 
vice. The  inertia  of  the  heavy  wheel  and  gearing  pro- 
vides a  very  uniform  motion,  and  high  efficiency  at  part 
load  is  a  very  desirable  feature  in  electrical  plants.  It 
is  a  matter  for  the  designing  engineer  to  decide,  which 
type  of  motor  will  give  the  highest  total  efficiency,  for 
a  plant  of  this  kind. 
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Tlie  efficiency  of  the  overshot  wheel  drops  off  quite 
rapidly  if  the  bottom  of  the  wheel  is  submerged,  even 
though  this  is  but  a  few  inches;  therefore,  the  wheel  is 
poorl}-  adapted  to  conditions  where  there  is  a  consider- 
able variation  in  the  tail-water  level.  The  turbine  will 
operate  almost  as  efficiently  when  submerged  as  when 
not  submerged,  and  by  use  of  the  draft  tube  there  is  but 
little  occasion  to  have  it  submerged.  In  this  connection 
it  should  be  noted,  that  in  periods  of  flood,  when  the 
water  wheel  is  likely  to  be  submerged,  there  is  an  excess 
of  water  and  as  the  wheel  is  particularly  adapted  foi 
overload  capacity,  the  extra  power  developed  would  prob- 
ably make  up  for  any  decrease   in  efficiency. 

Within  these  limitations  the  overshot  wheel  is  capable 
of  serving  a  field  in  water-power  development,  and  of 
competing  successfully  with  the  turbine  both  in  effi- 
ciency and  cost  of  operation.  The  decision  as  to  water 
wheel  or  turbine  must  be  made  after  careful  investigation 
of  the  particular  conditions  to  be  met  with;  each  type 
of  motor  should  receive  equal  consideration.  The  con- 
siderations which  influence  this  choice  are;  (1)  head 
and  discharge  available,  and  probable  variation  in  these. 
(2)  co.st  of  the  motor,  including  .setting  and  foundation, 
^'^)  relation  of  motor  cost  to  available  capital  for  plant 
construction,  (4)  class  of  machinery  to  be  served,  and 
whether  continuous  or  intermittent  power  supply  is 
required. 

Laboratory  tests  of  a  machine,  when  properly  inter- 
preted, undoubtedly  have  a  great  value,  but  it  must 
be  borne  in  mind,  that  any  test  so  made  represents  results 
under  the  exact  conditions  of  the  test.  The  conditions 
under  which  the  Wisconsin  experiments  were  performed 
approached  practical  conditions  very  closely.  The  wheel 
testwl  was  of  a  standard  pattern  taken  from  the  stock  of 
the  manufacturers.  The  structural  features  arc  simple, 
and  none  of  thc.sc  features,  of  the  wheel  itself,  were 
changed  during  the  tests.  Apart  from  the  structural 
features  of  the  wheel,  the  chief  factors  which  influence 
the  efficiency  are  the  velocity  of  the  entering  water,  the 
relation  between  this  velocity  and  the  peripheral  velocity 
of  the  wheel,  and  the  discharge.  The  results  .should, 
therefore,  be  readily  duplicated  in  actual  service,  if  the 
wheel  is  set  properly,  and  they  may  be  taken  as  a  guide 
in  the  design  and  installation  of  this  type  of  water 
wheel. 

A  summarv'  of  the  conclusions  reached  in  the  experi- 
ments, the  details  of  which  will  be  published  in  a  Uni- 
versity bulletin,*  is  given  below. 

SfMMARY  OF  Conclusions  fhom  Expkkimemts 

(1)  The  maximum  efficiency  obtained  was  89% 
of  the  theoretical  input  delivered,  at  the  wheel  shaft  or 
867,  at  the  jack  shaft. 

(2)  The  trniismi.ssion  loss,  through  the  spur  gear 
and  pinion,  including  the  friction  in  the  bearings,  re- 
duced the  efficiency  of  the  wheel  3%  at  maximum  effi- 
ciency of  operation.  Within  the  limited  range  of  the 
experimentH  this  loss  increased  with  the  speed  ind  de- 
creased with  the  horsepower  transmitted. 

(3)  The  eflWiency  of  the  wheel,  other  conditions 
remaining  constant,  increased  with  the  decrease  in  the 

•••Thr^orv  nnd  T»»l  of  nn  f)v<TiilTol  \Vnl<T  Whi-i.l."  by  C.  R. 
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entrance  velocity  of  the  water.  This  statement  is  limited, 
however,  l)y  the  fact  that  for  maximum  efficiency  a 
definite  relation  exists  between  the  peripheral  velocity 
and  the  entrance  velocity,  so  that  a  limit  is  reached  when 
the  entrance  velocity  equals  or  slightly  exceeds  the  periph- 
eral velocit}'. 

(4)  The  variation  in  the  discharge  within  reasonable 
limits,  so  that  the  coefficient  of  filling  does  not  exceed 
approximately  0.50,  has  little  if  any  effect  on  the  effi- 
ciency of  the  wheel. 

(5)  For  maximum  efficiency  of  operation,  the  ratio 
of  the  peripheral  velocity  of  the  wheel  to  the  velocity 
of  the  entering  water  is  a  constant,  whose  value  is  ap- 
proximately 0.90. 

(fi)  Submergence  of  the  wheel  in  the  taihvater 
causes  a  serious  decrease  in  the  efficiency.  A  submergence 
of  3  in.  caused  a  loss  of  6%  at  maximum  efficiency  of 
operation,  which  loss  increased  rapidly  as  the  submerg- 
ence was  increased. 

(7)  For  maximum  efficiency,  the  point  of  impact 
of  the  water  should  lie  as  high  in  the  wheel  as  possible. 
The  point  is  regulated  by  the  distance  of  the  entrance 
spout  or  orifice  from  the  wheel,  and  must  be  adjusted 
for  each  installation,  otherwise  a  serious  loss  of  energy 
occurs  at  entrance. 


A  Warehouse  Telpherage  System* 

The  arrangements  for  carrying  merchandise  into  and 
out  of  the  warehou.se  of  M.  A.  Xewmark  &  Co.,  Los 
Angeles,  Calif.,  show  an  interesting  attempt  to  reduce 
the  cost  of  handling  through  the  elimination  of  labor, 
breakage,  and  confusion,  and  by  expediting  receipts  and 
deliveries.  This  firm  is  a  large  wholesale  grocer  and 
importer,  receiving  and  delivering  on  an  average  200 
tons  of  goods  daily,  the  goods  consisting  of  a  general  mis- 
cellaneous line  of  every  size  ]>ackage,  box  and  barrel. 
With  mercliandise  varying  from  a  box  of  chewing  gum 
to  a  hogshead  of  molasses,  the  handling  problems  were 
more  complicated  than  with  uniform  freight. 

This  firm  has  recently  erected  a  new  reinforced-con- 
crete  warehouse,  with  four  floors  and  basement,  besides 
a  mezzazine  above  the  first  floor.  When  designing  the 
building,  the  handling  problem  was  considered  and  a 
tel])herage  .system  was  installed,  together  with  two  spiral 
ihutes  and  four  elevators. 

The  tel])lierage  .system  c()iii|)riscs  three  motor-driven 
two-ton  carrier  cars  (Fig.  1).  traveling  on  the  lower 
flange  of  an  I-beam  track.  The  carrier  frame  is  sus- 
jiended  from  two  four-wheel  trucks  placed  TVa  ft.  apart. 
Only  the  forward  truck  is  motor-driven,  the  maximum 
speed  being  500  ft.  per  miii.  Both  trucks  are  swiveled 
so  that  the  carrier  can  round  a  curve  of  10  ft.  radius. 
On  each  side  of  each  truck  there  is  a  current-collector 
shoe  which  bears  on  an  angle-iron  conduclor  running 
along  each  side  of  the  I-beam  track.  Direct  current  at 
500  volts  is  used  and  the  contact  between  the  shoe  and 
the  angle  iron  has  proved  so  good  that  there  has 
been  no  sparking.  The  hoisting  motor  on  the  trolley  is 
gear-connected  with  the  horizontal  dnini  bars,  one  at 
each  end  of  Ihc  carriage.  Two  hoisting  ropes 
are    suspen.lcd     from     each     one    of     these     b^n-s     ami 

•F'rom  Information  supplied  by  the  Itidwn  llol.stlnjr 
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;lu'      I(i:hIc.1      Inicks      ai'c      siispcnded      oil      lJi(!s..      four  .lis.-.     The  ImhIv  m-.I  i..n,s  .•an  In-  lorkcl   iii(<.  place  on  tli.- 

r.i|i.'s.       'I'll.'      ina\iiniiin      lioistiii;^     .s])('('(I      is      50      I't.  inicks. 

jirr  mill.,  luit  lliis  spci'd  i.-<  s.'l.loiii  iithiiiicl,  (nviiif,'  I'mcMciilly  nil  •^„t),\f.  arc  received  in  carload  Hliiiirnenl" 
lo  111.'  short  disliiiii-.'  til.'  load  is  nii,s,.,l.  'rhc  I., ad  is  an. I  railroad  Irai'ks  run  aloiif?  liie  rear  of  the  Idiildini;. 
Iicid  al  an.v  il.'.-ip.Ml  liei.iilil  liy  cilli.T  of  two  In-aki's,  a  diisl,  insi.le  the  liiiildiiiK  and  |)arHllel  lo  the  railroa.l 
s.di'iioi.l  lirakc,  wlii.'li  rclcas.'s  only  uli.'ii  llic  lioisl  iiio|..i-  ira.k,  is  one  of  tli.'  Iel|)lier  IrackH.  Ail  goo.U  are  iin- 
is  ilrivcii  liy  .Minviil.  and  a  iiic.haiii.al  friction  lirak.-,  loail.'.l  Iroiii  the  .'arn  to  hand  IriiekH  Honiowhal  miialler 
winch  op.Tatcs  only  on  t  h.'  d.>wiiward  tra\.'l  .if  lli.'  tlnui  the  auloniohile-hody  Kuetionn,  ho  that  they  •■an  tie 
hi.i.L  Mithcr  one  .d'  thcs.'  Iirak.'s  is  siilliciciit  to  cany  a  easily  worke.l  lhron;,di  the  ear  doorw.  The  trolley  car- 
load id'  .loiihic  til.'  .iipacity  .if  tli.'  .■arncr.  'j'h,.  ,,|ii.|ator  i  icr_jdac(!s  an  empty  truck  eloHe  to  the  i-ar  door  ami 
riih's  .111  a,  iilatr.iriu  |da.i'il  at  Ih.'  ivar  .jf  the  tn.lh'y  wli.'re  it  can  he  pushed  into  the  ear  and  loaded  hy  four 
ami  the;  two  controllers,  .m.'  for  hoisting  aii.l  on.'  f.ir  iii.'ii.  It  i.s  then  pushed  out  and  under  the  trolley  tra.'k, 
trolley  travel,  are  phteed  just  in  fr.Jiil  of  his  seat.  Ih.'  .'arrier  picks  it  up  an. I  carries  it  to  any  jiart  of  the 
The  single-rail  track  is  siispi'iid.'d  fpnii  the  .-.'ilin;,'  in  luiildiiig.  The  two  rear  elevators  are  used  almost  e.v- 
cvery  gangway  on  the  various  tloors  (Fig.  I)  ami  is  .lusively  for  uidoading  freight,  and  this  is  usually  done 
provided  with  the  necessary  tra.k  switches,  which  ari'  in  tli.'  nioriiiiig.  Loads  are  carried  to  the  storage  de- 
ojicratcl  fr.mi  the  tlo.)r.  Thri'c  of  the  loiii-  .'leNaturs  partnu'iit  in  less  than  two-thirds  the  time  required  hy 
are  equipjieil  with  the  1-heam  ti-.-uks.  «hiih  align  uilli  th.'  old  in.'th.iils  and  with  two  less  men. 
the  track  on  each  floor.  The  operator  runs  his  trolley  In  assemhling  orders  for  outside  shi))iiicntH  and  city 
01  the  elevator  and  takes  it  t.)  the  ditlereiit  floors,  run-  delivery,   hotli   spiral   chutes  and   the  trolleyH  are  used. 


Fig.  1.  Automobile-body  Sections  in  Transit  Fig.  2.    Loaded  Bodies  'Rkady  mm;  Timcks 

Figs.  1  and  3.   WAisEHorsE  Telpherage  System  of  M.  A.  Newmai!k  &  Co..  Los  Angeles 

(Designed   by   L.   S.   Rosener,   San   Francisco.) 


ning  the  elevator  from  his  seat  on  the  trolley.  The  eleva- 
tor tracks  and  all  switches  are  provided  with  safeay 
stops  to  prevent  tlie  trolley  from  running  off  the 
track. 

The  company  uses  four-ton  automobile  trucks  for  de- 
li\cry  service.  These  have  special  bodies,  consisting  of 
two  similar  sections,  each  6  ft.  9  in.  long  by  5  ft.  8  in. 
wide.  These  body  sections  are  detachable  from  the  frame 
of  the  auto  trucks  so  that  they  can  be  picked  up  by  the 
trolley  one  at  a  time  and  carried  into  the  warehouse. 
At  the  front  of  the  building  (Fig.  3)  there  are  three 
l-l)cam  tracks  extending  out  over  tlie  street  for  s.  dis- 
tance of  27  ft. ;  the  auto  trucks  back  up  to  the  curb 
beneath  these  tracks  and  are  loaded  and  unloaded  by  the 
trolleys.  The  tracks  are  covered  with  a  canopy  to  pro- 
tect the  work  during  bad  weather.  During  the  rainy 
season,  the  auto  trucks  arc  equip))ed  with  special  auto- 
mobile tops,  which  open  lengthwise  of  the  truck,  suffi- 
cient to  allow  the  trolleys  to  pick  up  the  bodies.  These 
tops  have  a  very  simple  lock  device  and  are  arranged 
so  that  they  are  very  easily  operated. 

The  body  sections  carry  permanently  attached  two 
wheels  in  the  middle  and  a  small  roller  at  each  end,  so 
that  they  can  be  pushed  around  the  floor  in  the  ware- 
touse  to  be  loaded  direct  from  different  piles  of  raerchan- 


Wli.'ii  the  .inlers  ai.'  for  small  quantities,  the  goods  are 
sent  to  the  lirst  il.ior  through  spiral  chutes  and  the 
orders  assembled  there  on  automobile  bodies.  When 
the  order  is  large,  the  goods  are  assembled  on  one  of  the 
body  sections  right  at  the  storage  departments  and  car- 
ried to  the  delivery  entrance  on  the  fir.st  floor  by  the  trol- 
leys. Very  often  the  auto-truck  bodies  are  loaded  direct 
fr.im  a  car  shipment  and  placed  on  the  fir.st  automobile 
truck  that  comes  in,  the  goods  being  handled  only  once. 

The  loaded  body  sections  are  assembled  on  the  first 
floor  at  the  front  of  the  building,  aw^iiting  arrival  of  the 
trucks.  There  ai'e  thus  always  loaded  bodies  waiting 
with  goods  checked  ready  to  go  out.  When  the  trucks 
back  up,  the  empty  bodies,  or  loaded  ones  in  some  ca.ses, 
are  lifted  off  and  rei)laced  with  others  made  up  for  de- 
liveries. The  average  time  of  this  exchange  is  5  min.. 
but  it  is  expected  that  this  will  be  cut  to  i  min.  The 
record  time  is  :?  min.  10  sec.  It  is  reported  that  the 
same  loading  could  not  be  done  within  an  hour,  or  an 
hour  and  a  half  for  a  truck  arriving  loaded. 

The  general  system  above  described  was  designed  by 
Leland  S.  Rosener.  of  San  Francisco:  the  trolley  car- 
riers and  track  switches  wTre  designed,  built  and  in- 
stalled by  the  Brown  Hoisting  Machinery  Co.,  of  Cleve- 
land, Ohio. 
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Methods  of  Tests  for  Concrete  Materials'* 


The  present  report  emphasizes  the  necessity-  for  more 
rigid  requirements  for  the  acceptance  of  concrete  ma- 
terials and  for  routine  tests  of  the  materials  and  the  con- 
crete. 

Tests  of  the  individual  materials  are  not  sufficient  for 
determining  the  quality  of  the  concrete  made  from  them. 
A  certain  sand  may  give  satisfactory  results  with  one 
brand  of  cement  and  prove  a  failure  with  another.  A 
sand  of  a  ceitain  granulometric  composition  may  require 
an  entirely  different  proportioning  with  one  coarse  ag- 
gregate than  with  another  or  may  be  unsuited  for  use  with 
it  because  of  the  sizes  of  the  grains. 

The  Committee  recommends  that  for  all  important 
structures,  such  as  dams,  conduits,  and  buildings,  speci- 
mens of  concrete  be  made  up  in  advance  of  the  actual 
work  from  materials  which  it  is  proposed  to  use  in  the 
work.  These  specimens  should  be  made  under  laboratory 
conditions  so  as  to  oijtaiu  uniformity  in  mixing  and 
storage,  and  with  the  same  consistency  which  is  to 
be  .used  in  the  propo.sed  structure.  The  speci- 
mens should  be  stored  in  moist  atmosphere  and  compres- 
sive tests  made  at  the  age  of  28  days  and  also  at  other 
periods  if  practicable.  The  final  selection  of  the  materials 
and  the  proportions  to  be  adopted  should  be  governed  by 
the  results  of  these  tests. 

The  tests  now  in  progress  in  different  laboratories 
under  the  auspices  of  the  Committee  are  expected  to  furn- 
ish data  from  which  definite  recommendations  may  be 
made  as  to  the  size  and  shape  of  the  specimen.  The 
Joint  Committee  on  Concrete  and  Reinforced  Concrete 
recommends  cylinders  8  in.  diameter  by  16  in.  higl\ 
\\'here  it  is  impracticable  to  adopt  this  size,  a  G-in.  cube 
or  a  cylinder  (i  in.  in  diameter  and  6  in.  high  is  tenta- 
tively suggested  for  use  with  aggregates  under  li/.  in.  in 
size.  It  must  be  borne  in  mind  that  specimens  of  this 
shape  may  give  from  H)  to  207'  higher  strength  than  the 
same  materials  made  into  oblong  cylinders  or  prisms. 

Tests  of  materials  for  use  in  mortar  or  concrete  may  be 
divided  into  two  general  classes: 

(1)  Tests  for  acceptance. 

(2)  Tests  for  quality. 

These  two  divisions  frequently  merge  Into  each  other 
because  in  many  ca.«es  the  special  characteristics  of  a  sand 
may  render  it  unfit  for  certain  work,  although  it  may 
satisfactorily  [>ass  a  standard  test  for  acceptance. 

The  most  important  questions  to  be  asked  in  regard 
to  a  material  are:  (a)  Can  it  be  used?  (6)  In  what  pro- 
portions must  it  be  mixed  with  the  other  materials  to 
produce  the  required  qualities  in  mortar  or  concrete? 
(c)  Can  another  material  of  the  same  class  be  substituted 
with  greater  economy? 

For  small  structures  and,  in  fact,  frequently  for  larger 
ones  where  the  sources  of  supply  are  limited,  the  all  im- 
portant f|uestion  is  a  combination  of  the  first  two,  namelv, 
can  a  certain  material — and  this  applies  most  frequently 
to  the  fine  aggregate  or  sand — be  used,  and  in  what  pro- 
portions to  give  the  desired  quality  of  concrete  or  mortar? 
For  structures  where  the  volume  of  the  concrete  is  large 
so  that  the  economy  of  the  proportioning  is  j)aramount, 

•I'ortlon  of  Report  of  Commltti-i-  on  Hpi-clflciitlDnH  unci 
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of  Cimpnt  I'lK-m:  prfii<-nted  ul  Annual  Convention,  I'lltiiburKh, 
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or  for  small  structures  subjected  to  special  coudinons — 
such  as  the  effect  of  sea  water — the  cement  and  aggregate's 
should  be  thoroughly  studied  also  and  special  tests  made 
to  determine  the  most  economical  or  the  qualifications 
for  the  work  proposed. 

Taking  the  matter  of  the  selection  of  sand  alone, 
an  illustration  of  the  poor  quality  that  is  frequently  used 
in  practice  is  found  in  the  tests  in  the  laboratory  of  one 
of  the  members  of  the  Committee.  Out  of  37  samples 
of  sand  from  different  parts  of  the  country  made  into  1 :  3 
mortar.  12  were  equal  to  or  greater  in  strength  than  sim- 
ilar mortar  of  standard  Ottawa  sand ;  5  were  between  90 
and  100%  of  standard  sand;  6  were  between  80  and 
00%  ;  -1  were  between  70  and  80%  ;  6  were  between  60 
and  70%  ;  1  between  50  and  60%c  ;  2  between  to  and 
50%  ;  and  1  between  30  and  40%.  Such  results  as  those 
indicate  the  absolute  necessity  for  always  testing  sand 
that  is  used  in  concrete.  For  large  and  important  slriic- 
turcs,  such  as  dams,  tuniieks,  aqueducts,  buildings,  and 
otlier  reinforced-concrete  work,  not  only  preliniinaiy  tests 
should  be  made  but  frequent  tests  at  stated  intervals  to 
avoid  the  danger  of  inequalities  in  the  supply. 

Tests  of  Materials  for  Acceptance 

Cejiext — The  cement  should  meet  the  requirement 
of  the  Standard  Specifications  for  Portland  Cement  of 
the  American  Society  for  Testing  ilaterials. 

Fixe  Aggregate — Sand  or  other  fine  aggregate  should 
always  be  tested.  In  ordinary  cases  where  special  char- 
acteristics are  not  required,  the  test  for  acceptance  is  the 
determination  of  the  strength  of  mortar  made  up  with 
the  cement  and  fine  aggregate  to  be  used  on  the  work  in 
comparison  with  the  strength  of  identical  specimens  made 
with  standard  sand.  The  results  of  this  test  also  are  an 
aid  to  the  selection  of  the  proportions  which  should  be 
adopted. 

Compression  tests  of  mortar  are  the  most  reliable,  but 
tensile  tests  may  be  employed  when  a  compression  machine 
is  not  available. 

Selection  of  Sample — Take  an  average  sample  aggre- 
gating 20  lb.  Ship  in  .strong  box  or  bag  or  barrel,  so  that 
laboratory  will  receive  nniterial  in  its  natural  condition. 
Ship  in  a  separate  package  from  the  cement. 

Quartering — Unless  grains  are  of  uniform  si/.e,  ^ep- 
arate  from  the  large  sample  the  quantity  required  for  the 
test  by  (luartcring  or  other  similar  means. 

Making  Sperinient! — Mold  a  large  enough  quantity  so 
that  there  will  be  at  least  four  si)eciinens  each  to  tost 
at  72  hours,  7  days,  and  28  days,  in  pro])ortions  one  part 
cement  to  three  parts  sand  by  dry  weight.  Bank  sand 
should  not  be  dried,  since  drying  nuiy  affect  the  (luality, 
but  the  percentage  of  moisture  should  be  determined  by 
test  on  another  .sam))le,  and  corrected  for  in  making  the 
weights.  The  consistency  should  be  the  same  as  that 
re<|uired  for  standard  sand  mortar.  From  10  to  40% 
more  water  may  lie  retpiired  for  bank  sands  or  artificial 
aggregates  than  for  standard  Ottawa  sand  to  ])ro(luce 
the  same  consistency. 

Similar  specimens  of  the  same  cement  mixed  at  the 
same  time  under  the  same  conditions  should  be  nuide  with 
standard  Ottawa  sand  in  the  same  jjroportions. 

All  temperatures  of  mixing  and  storage  should  be  main- 
tained at  70°  F.     During  the  first  24  hours  the  si)eiiniciis 


ivy  -v',   l!)l.T 


K  X(;  1  X  !■;  K  It  I  \  (;    \  k  w  s 


4r? 


shiiiilil  he  sloi-cil  ill  moist  nir  :inil  llic  roiiiiiiiKlci-  of  llic 
pcridil   ill  Wilier. 

'i'lii'  7".i-li()iir  test  is  (lie  itiosi  severe  iind  siilid  railiiiL;'  (o 
iillniii  tiic  ru(|uirt'ineiit  at  tliis  iif^e  l'n'(|uently  rciielies  it 
111  T  (ir  2S  (liiys  and  can  be  accejitod.  II",  liowever,  tlie  72- 
luiur  l)ri(Hiettos  bronk  in  llic  eliijs  of  tlic-inaeiiine  or  if  tlu! 
specimens  at  tbis  ape  sbow  very  low  stn>n<;th,  say  85%, 
or  below,  of  tlie  strenirtb  of  slaiidard  sand  morlar.  Ibe 
sand  sliould  be  considered  daiiiicrous  hi  use  on  any  iin- 
portant  work  of  construction. 

Iir(jii!n'liii'lils  for  Slr/'iii/lli — 'The  aim  in  eoiierele  eoii- 
slruetion  should  be  to  olilaiu  a  sand  wbieli  produces  a  1  :  ;i 
mortar  equal  in  strcnstb  to  a  similar  mortar  of  standard 
Ottawa  sand.  Saiuls  pi'odiuin^f  mortar.s  baviiifj  a  streti'itli 
of  less  tlian  70%  of  staiidaid  sand  mortar  sliould.  be  re- 
jected. 

Between  tbese  two  limits  tlie  \ariati(ins  in  slreiii^db 
should  be  taken  into  account  in  (ixinL;-  the  projiort  ions  of 
the  mortar  or  conclude. 

O/lirr  Tetitx — Kor  work  re(piirini;  special  ebaracteris- 
fics,  the  fine  asfrregate  must  be  acce])ted  not  merely  on 
l)assini;:  the  tests  for  strength,  but  other  tests,  such  as  the 
test  for  permeability,  the  effect  of  dill'erent  brands  of 
cement,  the  effect  of  I'rost  action  ami  the  elfeet  of  lire. 
Cliaraetcristies  of  yield,  density,  cluiiiieal  composition, 
granulometric  coni])ositi(m,  am!  amount  of  orijanie  mat- 
ter, are  frequently  recpiired. 

Co.MiSH  AoGIiKUATES — It  is  [i-eeomnu'iided  that  the 
quality  of  the  coarse  aggregate  be  determined  from  the 
j)rcliininary  tests  of  concrete  made  with  the  materials  and 
in  the  proportions  designed  to  be  used  in  the  work.  Clov- 
ernmeul  tests  made  at  the  Sti'uctiiral  Materials  T-abora- 
tory  ill  St.  Louis  under  the  direction  of  TJichard  L. 
Humphrey,  clearly  show  that  the  hardness  of  the  particles 
of  coarse  aggregate  appreciably  affect  the  strength  of  the 
concrete,  so  that  greater  stresses  may  be  used  in  concrete 
when  the  stone  is  hard  than  wIumi  it  is  soft.  In  certain 
cases  the  chemical  composition  of  the  coarse  aggregate 
may  effect  the  strength  and   durability  of  the  concrete. 

Tns'rs  foi:  Qi'.mjty 

Fi.VE  Aggregate — In  addition  to  the  tests  for  accep- 
tance which  have  been  discussed  in  the  preceding  para- 
graphs, many  aggregates  require  special  tests.  Further- 
more, various  laboratories  have  adopted  different  classes 
of  tests  to  use  with  aggregates  which  come  to  them  for 
examination.  This  can  be  discussed  best  by  a  considera- 
tion of  the  practice  in  different  laboratories. 

During  the  past  year  this  committee  has  been  in  com- 
nninication  with  all  of  the  laboratories  of  which  they  were 
able  to  learn,  in  an  effort  to  gather  as  complete  data  as 
)i()ssible  relative  to  the  various  tests  for  a  sand  now  in 
use.  Each  laboratory  was  requested  to  furnish  a  com- 
plet(>  description  of  their  methods  of  testinir  sands — in 
most  cases  sucli  descriptions  were  freely  furnished.  In 
all,  2S  laboratories  were  communicated  with  and  replies 
were  received  from  24;  of  these.  15  gave  more  or  less 
complete  descriptions  of  their  tests. 

The  data  in  these  replies  were  tabulated  and  listed  and 
gave  some  very  interesting  information.  It  was  found 
that  some  26  different  steps  are  taken  m  these  labora- 
tories for  the  determination  of  the  suitability  of  a  sand 
for  use  in  concrete  or  mortar. 

These  steps  are  as  shown  in  the  following  tabulation: 


Nr.\iiii:i(  ii|.  r.AiioKATordEH  ihi.sc;  i;\fit  tkh'i. 


I.  Kxanntmlioi,  of  l)r,,„>il 

'i  IVf'piiriiOnn  of  Hiiiiiiilf 

3.  TciikIIo  Tc«t  o(  .Mortiir 

■1.  ComprPimivc  Tl'nl  o(  Mrirlar 

0.  C<.iu|)ri>»«ivi.  T..»t  of  CiiMcril.- 

«.  IVr  .■.•.,!  .,(  M.MHli.n-     .. 

7.  IVl-     ,■,.„!     „f     V.,|,ln  

8.  Vii-l.l  or  V„luni.-  ..f  .Milium 

0.   DiMifitv  lit  iMi.rtur  unci  Conrrnlo. 

10.  Hpciilii-  (iravity  of  Solid  I'artielmi 

1 1    .Spcnific  (iraviiy  of  Knml 

Vi.    VVriulit  PIT  f'ubif  Fiml 

i:),   (iru.iiilor,i..lrio  Annlymi. 

11,  rnifo,,„ilv  foi.(ni-i...,l 
I.-.     W,l  S.  i,-,i,iriK 

ii;  Sill  Siis|„.„,i,.,i  j„  wuiiT 

17,  .Sill  u„-l„.,l  Hut    , 

IK.  l,o,.,  „„  Ik,,,,,.,., 

HI.  OrKiiim-  MiiUiT  l>y  AKrii'ullural  Mctboda. 

UO.  Ch,-r„i.„l  A„nly«i» 

21  .MiiTiiii'opiiul  KxnininHtion 

22.  .\l,,H„rptio„ 

2:\.     I'lTMICIll.ilily 

21    i'llT.ci  of  DifTcrcnt  ComcntM 


Fin-. 


IThfSf  to8l8  aro  di-acrlbed  In  dctiill  In  tho  orlKlnul  r<-- 
lioil.  —  Ed.] 

No  doubt  other  tests  of  line  airgrcgate  are  in  use  wliicji 
have  not  come  to  the  notice  of  the  Coniniittee,  l)ut  the  very 
large  range  and  lack  of  uniformity  is  illustrated  by  the 
outline  given.  No  (wo  of  (he  laboratories  used  the  same 
tests,  and  scarcely  two  of  tliem  carry  out  their  test.**  in 
exactly  the  same  manner,  so  that  at  present  it  is  difficult 
or  impossible  to  compare  accurately  the  results  obtained 
in  one  laboralory  with  (hose  obtained  in  another. 

Examination  (d'  the  list  shows  that  the  popular  tests 
for  sand  at  the  present  time  arc  graiiulonietric  analysis, 
tensile  tests  of  mortar,  and  percentage  of  voids.  Of 
these  only  one,  the  tensile  test  of  mortar,  belongs  prop- 
erly in  the  classification  of  tests  for  acceptance  as  dis- 
cussed ill  preceding  paragraphs  of  the  report. 

The  problem  before  the  engineer  who  is  interested  in 
proper  methods  of  testing  materials  is  to  select  and  stan- 
dardize such  tests  as  will  give  the  necessary  data  which 
will  de(eriiiiiie  whether  or  not  the  sand  is  suitable  for 
a  particular  use  and,  if  suitable,  in  what  proportions  it 
should  be  used  to  produce  desired  qualities  in  the  re- 
sulting mortar  or  concrete. 

Ill  the  further  study  of  this  problem  the  Committee 
desires  to  enlist  the  active  cooperation  of  all  tiio-se  who 
are  interested  in  the  subject,  and  shall  appreciate  any 
information  or  the  results  of  any  tests  -which  may  lead 
toward  the  solution. 

Saxkoui)   K.   'riio:\ii'soN.  Chairman 
{'r.ovn  M.  CiiAi'MAX, 
WiLi.iAM  D.  Filler, 

Erssi  1,1.    S.    (iliKKXXIAN, 

.\i;inri!   X.  Tai.rot. 


FiiiNhliKht  Rnll«ay  Slcnnld^ — It  is  reported  that  the  Swed- 
ish .State  Railway  ant lioii tic s  have  decided  to  adopt  flash- 
lights on  their  signalinB  system.  A  trial  installation  was  put 
into  service  on  Liljeholmen  Station,  on  the  southern  main  line 
of  the  .Swedish  State  Ry..  at  the  end  of  last  year,  and  was 
fitted  on  two  distant  signals,  two  home  signals,  and  both 
starting  signals  for  main  line  trains.  The  home  signals  have 
several  arms  to  Indicate  the  different  train  routes,  as  In  the 
German  signaling  system.  Flashlights  were  fitted  to  the  top 
lamps  governing  the  main  line,  but  the  lower  lamps  were 
lighted  with  steady  lights.  It  Is  stated  that  the  Installation, 
which  has  been  subjected  to  very  varying  and  unsatisfactory 
conditions  of  weather,  has  worked  satisfactorily.  Tn  con- 
sequence, the  Swedish  .State  Ry.  authorities  have  now  decided 
to  adopt  flashlights  for  two  new  types  of  signals,  and  the  whole 
line  between  Stockholm  Central  Station  and  Saltskog  will 
very  shortly  be  equipped  with  them. — "The  Engineer,"  of 
London,  Eng. 
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Annual    Convention  of  the  American  Society 
of  Agricultural  Engineers 

The  sixth  aunual  meeting  was  held  at  the  Great  Xorth- 
erii  Hotel,  Chicago,  Dee.  26  to  28.  The  attendance  was 
fair,  and  it  was  stated  that  during  the  past  year  the 
membership  had  increased  40^.  In  the  papers  and  dis- 
cussions the  teachers  were  most  prominent,  although  the 
manufacturers  were  heard  from  also.  Tn  the  presidential 
address.  Prof.  Riley  (Cornell  University)  pointed  out 
that  while  the  Society  is  composed  maiidy  of  teachers  and 
manufacturers,  it  is  absolutely  necessary  to  interest  the 
farmers  also,  as  the  users  of  agricultural  machinery,  if 
good  results  are  to  attend  the  Society's  work.  They  are 
the  people  who  can  criticize  from  actual  experience  and 
give  specific  information  as  to  the  res\dts  of  the  nm- 
chinery  in  regard  to  durability  and  cfhciency.  During 
the  proceedings.  Prof.  Riley  referred  to  his  work  in  or- 
ganizing a  Xew  York  State  Rural  Association  for  the 
si)ecial  purpose  of  .studying  the  efficiency  of  different  ma- 
chines for  a  term  of  years. 

One  group  of  papers  related  to  te.sts  of  machinery,  in- 
cluding "Tests  of  Corn  Planters,"  by  0.  \V.  Sjorgren 
( University  of  Xebraska),  and  "The  Draft  of  the  Plow," 
by  C.  A.  Ocock  (University  of  Wisconsin).  A  jiaper  on 
"The  Testing  of  Gas  Tractors,"  by  L.  W.  Chase  (Uni- 
versity of  Xebraska),  was  in  close  relation  to  a  report  by 
a  special  committee  on  rules  for  testing  tractors  of  this 
da.ss.  A  paper  on  "The  Principles  of  Fuel-Oil  Engines" 
was  read  by  C.  F.  Ilirshfeld  (Cornell  University),  and  a 
paper  of  a  rather  different  class  was  on  "Isolated  Gas- 
Lighting  Plant.s,"  by  E.  Becher  (Atlantic  Blau  Gas  Co.). 
Another  group  of  papers  related  to  questions  of  standards 
and  included  the  following:  "The  Standardization  Work 
of  the  Society  of  Automobile  Engineers,"  by  E.  II.  Ehr- 
man  (Chicago  Screw  Co.)  ;  "Standards  in  Agricultural 
Engineering,"  by  J.  B.  David.son  (Iowa  State  College)  ; 
"Standards  in  Agricultural  Machinery,"  by  .7.  A.  King 
(Hart-Parr  Tractor  Co.)  ;  and  "Standards  in  Gas  Trac- 
tor Con.«truction,"  by  W.  J.  Brandon  {.Vvcry  Co.).  A 
third  group  rclatrd  to  education  in  agricultural  engineer- 
ing, and  this  led  to  considerable  discussion  on  the  general 
que.«tion  and  as  to  the  proportion  of  time  for  work  in  the 
laboratory,  the  shop  and  the  field.  One  speaker  pointed 
out  the  necessity  of  a  thorough  instruction  in  the  under- 
lying principles  rather  than  in  mere  details  of  mechan- 
ism. This  group  of  papers  included  the  following: 
"Laboratory  E-vercises  in  Farm  Machinery,"  by  Daniel 
ScoatcH;  "The  Designing  of  an  .\gricultiiral  iMigineering 
Building,"  by  H.  C.  Ram.Kower  (Ohio  State  University)  : 
and  "The  Relation  Between  Slioj)  Work  and  General 
Ix-ctures  in  .\gricultural  Engineering,"  by  L.  J.  Hart 
(University  of  Georgia). 

The  officers  for  l!ii;J  arc  as  follows:  President,  L.  W. 
Cha.He,  University  of  Xeliraskn,  liiiicoin,  Xcb. ;  secretary, 
I.  W.  Dickcrson,  University  of  Illinois.  Urbana,  III.  The 
next  annual  meeting  will  be  held  probably  at  Chicago. 

A    I'miioanl   ti>   Ahnnilon    thr   ('i>niinl»«l<in    I'lnn   <>f    <  Itj    l.iiv- 

rramrnl  >fi  .Kix.kim- ,  WhhIi  ,  Han  ili-ff iiti-il  on  NHv.  Id,  1!iI2. 
l.y    (I    vfilc    of    in.22r.    to    9m«. 

A  Bollrr  Kxplaalon  In  lh<-  KhopM  of  the  Kcaboard  Air  Lino 
riy.,  at  >Iiiml<t,  N.  r..  on  I).-c.  2)1.  klllc-d  nlni-  mon.  It  la  mip- 
ponpfl  thnt  ttir  wnt<T  Icv<-I  fell  In  the  t>olUT,  owlnir  to  a 
iIi>fiTilv»'   Injector 

A  nmrr  Tmrh  Ciivr-ln  ornirrnil  on  Dit  21.  In  Itic  Wln- 
flrlfl    mTtlon   of  Qui-inn    Horoii(th.   N<-w    York    City,   nnil    c-niiiir.d 


the  death  of  one  man.  The  trench  was  12  ft.  deep.  The 
contractor  for  the  work  went  into  the  trench  to  take  som'^ 
measurements,    when    the    walls    collapsed    and    buried    him. 

Panic  In  a  Movlnfj  Picture  Theater,  at  Barraques,  Bel- 
gium, on  Dec.  22.  caused  13  deaths  and  injury  to  50  other 
people.  The  cable  accounts  state  that  there  were  700  people 
in  the  space  built  to  accommodate  600.  and  that  the  fatalities 
were   only  indirectly  due   to   the   Are    which   caused    the   panic. 

The  Fiirne.sM  Mner  "Florence"  Wns  AVrecketl  oft  the  coast 
of  Newfoundland,  on  Dec.  20.  and  22  of  her  crew  of  27  were 
drowned.  The  boat  was  built  in  England  in  1SS9,  and  had  i 
displacement  of  about  1600  tons.  She  carried  no  passengers. 
.\  landing  was  attempted  after  the  vessel  went  aground,  but 
the    high    cliffs    prevented. 

The  .steamer  "Turrlaiha,"  owned  by  the  United  Fruit  Co.. 
ran  aground,  on  Dec.  4,  at  the  Brigantine  Shoals,  off  the  New 
Jersey  coast  and  was  pounded  by  heavy  seas  for  some  hours, 
losing  her  rudderpost  and  rudder,  and  having  her  propellers 
damaged.  The  "Turrialba"  is  a  steel  ship  of  5000  tons  di.s- 
placement  and   was  built  in  Belfast  in    1909. 

The  boat  was  returning  to  New  York  from  the  W.st 
Indies  when  she  got  off  her  course  during  a  storm.  Prompt 
assistance  was  rendered  by  the  adjacent  life-saving  stations, 
and  by  the  revenue  cutter  "Seneca,"  in  response  to  wireless 
distress  signals.  The  ship  stayed  water-tight  in  spite  of  the 
injuries  to  her  steering  gear  and  propellers  and  she  was 
pulled  off  the  shoal  on  Dec.  27,  by  three  wrecking  tugs. 

A  Minimum  AVaf^e  for  AVomen  KmployeeN  has  been  estab- 
lished by  the  Tublic  Service  Corporation  of  New  Jersey,  and 
its  subsidiary  companies,  which  largely  control  the  gas,  elec- 
tric lighting,  and  street  railway  business  of  the  state.  Out 
of  its  10,000  employees  some  300  are  women,  and  the  mini- 
mum sum  which  they  will  each  receive  after  Jan.  1,  is  ?* 
per  week.  Tn  making  this  announcement,  the  president  of 
the  company,  T.  N.  McCarter.  of  Newark,  N.  J.,  stated  that  a 
careful  investigation  had  been  made  to  see  what  was  re- 
quired for  the  necessities  of  life  with  a  small  margin  for  ordi- 
nary   comforts. 

I.>an(I  tn  the  CntxkUls  tor  ForeNtry  I'urpoxeM  to  the  extent 
of  100  acres  has  been  given  to  the  New  York  State  College 
of  Forestry,  at  .S.vracuse  University,  for  use  as  a  Forest  Rx- 
periinent  Station.  The  gift  w.is  made  by  John  R.  Strong,  a 
lawyer  of  New  York  City,  who  acquired  it  25  years  ago  just 
after  the  heavy  pine  and  hemlock  on  it  had  been  cut  off. 
Since  then  he  has  allowed  no  timber  to  be  cut.  The  College 
of  Forestry  will  put  a  forester  on  the  ti-act  and  will  use  It 
for  a  summer  school   for  its  Sophomore  class. 

Willamette  River  Briilee  Weljtht — Supplementing  the  de- 
scription of  the  O.  ^A^  R.  &  N.  bridge  across  the  Willamette 
Hiv.-r  at  Portland.  Ore.  in  cuir  issue  of  Deo.  12.  1912,  we  give 
the  weights  of  still  and  machinery  in  thi'  structure  as  follows: 

Tons 

Approaches    1190 

Fixed  river  spans   (2) 4178 

Lift  span   (both  decks) 1594 

Towers    799 

Miscellaneous   (trolley  poles,   hand  rails,  gas  main) .342 

Machinery    and     mothers 484 

Total    S587 

The-  old  "Steel  Bridge"  h:iM  a  metal  weight  of  1200  tons, 
ariproaches   included    (W.  P.   Hardesty). 

.\  iireat  Dry<loek  for  the  Port  of  Honton.  which  has  been 
under  con.sldciatloii  by  the  Port  Directors  for  .lome  months, 
was  assured,  by  their  approiirlatlon  of  $3,000,000  for  Its  con- 
struction and  supplementary  work,  at  a  meeting  on  Dec.  24. 
This  supplementary  work  will  include  channel  dredging  and 
other  harbor  Improvement  In  the  line  of  extending  existing 
piers  and  constrctlng  new  plera,  to  accommodate  the  largest 
vessels. 

The  drydock  Itself  Is  planned  to  be  about  1180  ft.  lorn?  and 
175  ft.  wide,  having  for  Its  foundation  a  ledge  of  solid  rock 
about  1300  ft.  long  and  varying  In  width  from  200  ft.  to  500 
ft.  Tt  1b  of  IntiM-est  to  note  that  this  ledge  has  been  In  past 
years  a  stumbling  block  In  the  work  of  harbor  Improvement. 
/H  offering  a  permanent  obstacle  In  the  way  of  desired  pier 
I  xtenMloim. 

The  action  of  the  Port  Directors  was  undoubtedly  hast- 
ened by  the  receipt  of  an  offer  from  a  comblnalioii  of  steam- 
Hhlp  Interests  to  unite  In  paying  n  sum  of  $50,000  nniiually 
for  twenty  years,  amounting  to  a  subsidy  of  $1,000,000.  One 
of  the  obHtncleH  In  Ihi'  way  of  constructing  a  big  drydock 
Ih  the  fact  that,  for  the  first  few  yi'ars.  lis  earnings  ari'  likely 
to  be  InMUinclent  to  meet  fixed  chnrgi'S.  but  the  above  offer 
niTVeit    to    reduce    the    risk    In    this    case. 
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Ac'i'oidlriK  to  thi'  note  on  this  subject,  iippeiiiliiK:  In  the 
Uoston  •■Trimseilpt"  of  Dee.  21.  there  are  37  ateiiniei.s  ren- 
iiliu-ly  enterlMK  the  port  of  New  York,  which  cannot  he  dry- 
docUed  there  at  all,  and  89  regular  steamers  that  cannot  he 
handled  by  any  commercial  drydock  at  that  place.  Several 
of  these  blK  liners  and  some  now  building  cannot  be  dry- 
docked  anywhere  In  the  United  States.  As  for  Boston,  this 
note  goes  on  to  say  that  Its  drydocking  facilities,  both  naval 
and  commercial,  are  decidedly  Inferior,  not  only  to  those  of 
New  York,  but  also  to  those  of  smallei-  ports  of  more  recent 
commercial  Importance,  such  as  Belfast,  Glasgow.  So\ithamp- 
ton,  Havre  and  even  Quebec,  whose  shipping  tonnage  Is  only 
a  small  fraction  of  the  tonnage  of  Boston.  In  all  of  these 
cities  the  shipping  trade  has  been  greatly  stimulated  by  Im- 
provements In  the  docking  and  drydocking  facilities,  during 
recent   years. 

Coolliie  n  lliilIdliiK  liy  Hoof-Wnterlng  Is  practiced  In  a 
Swiss  splnnlne-mill  ( "Zentralblatt  der  Bauverwaltung,"  Dec. 
7,  1912).  Water  is  taken  from  a  mountain  brook  and  carried 
to  a  pipe  running  along  over  the  ridge  of  the  roof.  Sprinkler 
heads  10  ft.  apart  distribute  the  water  over  the  roof.  At  first 
the  water  was  turned  on  only  well  along  in  the  day,  but  this 
damaged  the  slate  roof-covering  by  chilling  it  when  warm. 
The  present  practice  is  to  turn  on  the  water  early  In  the 
morning,  Iteeping  it  on  during  the  day.  and  no  further  damage 
has  been  noticed.  The  cooling  effect  is  said  to  be  very 
satisfactory. 

Se^TtiH^c-polluted  OyMterH  ai-e  held  responsible  for  17  cases 
of  typhoid  fever  and  83  cases  of  gastroenteritis  out  of  127 
persons  who  ate  oyster  at  a  banquet  at  Goshen.  N.  Y.,  late 
In  1911.  The  total  number  of  guests  present  at  this  banquet 
was  about  155.  The  outbreak  was  investigated  in  detail  by 
George  W.  Stiles,  chief  of  the  bacteriological  laboratory.  Bu- 
reau of  Chemistry,  U.  S.  Department  of  Agriculture,  Wash- 
itigton,  who  subsequently  issued  a  bulletin  on  the  subject. 
(See  Bulletin  126,  "Sewage  Polluted  Oysters  as  a  Cause  of 
Typhoid,"  etc.,  issued  Sept.  21,  1912;  copies  of  the  bulletin  may 
be  obtained  from  the  Superintendent  of  Documents,  Wash- 
ington. D.  C,  for  lOc).  Dr.  Stiles'  summary  of  conclusions 
follows: 

(1)  There  is  undisputed  evidence  to  show  that  Infected 
oysters,  clams,  mussels,  scallops,  and  other  shellfish  may 
cause  typhoid  fever  and  other  gastrointestinal  disturbances 
when    consumed    by    susceptible    individuals. 

(2)  The  epidemics  of  typhoid  fever,  due  to  ingestion  of 
polluted  sea  food,  have  in  most  instances  been  traced  to  shell- 
fish floated  in  polluted  water,  although  there  is  also  evidence 
that  oysters  and  other  shellfish,  grown  in  polluted  water  and 
directly  consumed  without  transplanting  for  a  time  in  pure 
waters,    may    be    the    source    of    typhoid    infection. 

(3)  The  investigations  pertaining  to  the  Minisink  ban- 
quet, held  at  Goshen.  N.  Y.,  on  Oct.  5.  1911,  show  conclusively 
that  the  "Rockaway"  oysters  served  on  this  orcasion  were 
wholly  responsible  for  the  typhoid  and  gastroenteritis  cases 
following    this    banquet. 

(4)  There  were  17  well-defined  cases  of  typhoid  fever, 
with  one  death,  and  83  cases  of  gastroenteritis  (diarrhea) 
traced  directly  to  eating  "Rockaway"  oysters  from  Jamaica 
Bay.  floated  at  Indian  Creek,  near  Canarsie.  Long  Island.  N.  Y. 

(5)  In  addition  to  the  typhoid  and  other  intestinal  .lls- 
orders  following  the  consumption  of  "Rockaway"  o>sters  at 
the  Minisink  banquet,  there  were  also  10  other  cases  of  ty- 
phoid and  16  of  diarrhea  traced  to  eating  "Rockaway"  oys- 
ters, some  of  which  came  from  the  same  lot  furnished  for 
the   Minisink    banquet. 

(6)  The  bacteriological  examination  of  water  and  sbell- 
flsh  collected  from  Jamaica  Bav  shows  that  this  body  of 
water  is  dangerously  polluted;  the  laboratory  data  are  sub- 
stantiated bv  the  sanitary  inspection,  which  shows  that  mil- 
lions of  gallons  of  raw  sewage  discharge  daily  into  this  Lay. 
and.  in  many  instances,  in  close  proximity  to  or  directly  over 
oyster  beds.  _  ,.        _ 

(7)  Tvphoid  bacilli  were  isolated  in  pure  culture  after  7 
and  21  days  from  ovsters,  which  had  been  floated  at  tn- 
wood.  Long  Island.  N.  Y.,  on  Oct.  1.  1911,  and  kept  out  of 
water  in  storage  at  39°  F.  Organisms  of  the  B.  coll  and  «. 
paratyphosus  groups  were  also  isolated  from  oysters  floated 
at  Indian  Creek,  near  Canarsie.  L.  I.  They  were  probably 
the  cause  of  the  gastroenteritis  cases  following  the  Minisink 
banquet.  ,   ^        .    ,      „f   ..n 

(8)  This  investigation  comprises  a  complete  stud>  or  an 
the  factors  which  would  materially  contribute  to  typhoid 
infection.  Each  item  of  the  menu  served  at  the  Minlsin.. 
banquet  was  carefully  considered,  and  the  ^Z'i^,^ZV'\.?\u 
ters  served  were  the  only  articles  of  '"O^.^onsumed  by  all 
of  those  who  had  typhoid  or  gastroenteritis  following  this 
banquet. 


PERSONALS 


Mr.  W.  L.  Seddon,  Chief  Engineer  of  the  Seaboard  Air 
Line  Ry.,  has  been   appointed  Assistant   to  the  President. 

Mr.  Lyman  E.  Cooley.  M.  Am.  Soc.  C.  E..  has  been  appointed 
Consulting  Engineer  for  the  Chicago  Sanitary  District,  suc- 
ceeding Mr.  Isham  Randolph,  who  has  resigned. 


Mr.  L.  S.  Allen,  Roadmoiiter  of  the  Ann  Arbor  R.I:. 
OwoHDO,  Mich.,  ha»  been  promoted  to  be  EnKlnrer  of  Muln- 
tenance-of-Wny,    Huccei-illuK    Mr.    J.    K.    Howard.    reslKned. 

Mr.  Arthur  Appleton  ban  been  appointed  fCniitern  repre»cn- 
tatlve  of  the  Toledo  Hridge  *  Crune  Co.,  Toledo.  Ohio,  with 
headquurterH  ut  52  Broadway,  New  York  City,  succecdlnK  Mr. 
H.    L.    Drullard. 

Mr.  A.  I).  MucTler,  AHHiiitant  to  the  Vlce-Prcdldcnt  of  the 
Canadian  I'licinc  By.,  at  Montreal,  Que.,  ha»  been  promoted 
to  be  General  Manager  of  the  Eastern  llnei,  In  charse  of 
operation    and    maintenance. 

Mr.  W.  D.  Fauci-tte,  Jun.  Am.  Hoc.  C,  E..  who  hag  been 
acting  as  chief  clerk  to  the  President  of  the  Seaboard  Air 
Line  Ry.,  has  been  appointed  Chief  EnKlneer,  to  Bucceed  Mr. 
W.    L.   Seddon,   promoted,   as    noted    elsewhere. 

Mr.  Ralph  Budd.  Chief  Engineer  of  the  Spokane,  Portland 
&  Seattle,  and  the  Oregon  Trunk  Rys..  Portland.  Ore.,  ban 
been  appointed  AsHlstant  to  the  President  of  the  Great  North- 
ern  Ry.,   with   headquarters   at   St.   Paul,    Minn. 

Mr.  John  M.  T.  Rice.  Assoc.  M.  Am.  Soc.  C.  E..  formerly 
Assistant  Engineer  of  the  Bureau  of  Water,  Pittsburgh.  Penn., 
has  accepted  a  position  with  the  Alabama  Interstate  Power 
Co.,    Birmingham,    Ala..    In    charge    of   development    work. 

Mr.  John  T.  Simpson,  one  of  the  organizer*  and  for  the 
past  five  years  President  of  the  American  Concrete-Steel  Co.. 
Newark,  N.  J.,  has  sold  his  interest  in  the  company  and  opened 
an  office  as  Consulting  Engineer,  at  1224   Essex  Bldg.,  Newark. 

Mr.  J.  E.  Symons.  former  Master  Mechanic  of  the  Oulf. 
Colorado  &  Santa  Ff  Ry..  at  Cleburne.  Tex.,  has  been  ap- 
pointed Superintendent  of  Motive  Power  of  the  San  Antonio 
&  Aransas  Pass  Ry.,  San  Antonio,  Tex.,  succeeding  Mr.  G.  W. 
Taylor. 

Mr.  William  Stanley.  F.  Am.  Inst.  E.  E..  has  been  awarded 
the  Edison  Gold  Medal  of  the  American  Institute  of  Electrical 
Engineers  for  1912.  "for  meritorious  achievements  In  Inven- 
tion and  development  of  alternating-current  systems  and 
apparatus." 

Mr.  James  H.  Sturdevant.  Division  Engineer  of  the  New 
York  State  Highway  Department  at  Watertown.  N.  Y..  has 
been  appointed  First  Deputy  Superintendent  of  Highways, 
subject  to  the  approval  of  the  .State  Highway  Commission. 
The  salary  of  this  position  Is  $3500  per  annum. 

Col.  W.  C.  Gorgas,  Assistant  Surgeon-General,  U.  S.  A.. 
Chief  Sanitary  Officer  of  the  Panama  Canal  Zone,  and  four  of 
his  assistants  in  the  department  of  sanitation,  at  Panama, 
are  to  Investigate  and  report  upon  the  requirements  for  the 
proper   sanitation    of    the    city   of   Guayaquil.    Ecuador. 

Mr.  George  M.  Torke.  M.  Inst.  E.  E..  Engineer  of  the 
Western  Union  Telegraph  Co.,  has  been  appointed  General 
Superintendent  of  Plant.  Mr.  York  Is  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology,  and  has  been  associated 
with  the  American   Telephone   &    Telegraph  Co.   since   1893. 

Mr.  Isham  Randolph,  M.  Am.  Soc.  C.  E.,  has  resigned  his 
position  as  Consulting  Engineer  for  the  Chicago  Sanitary 
District,  after  having  been  Chief  Engineer  and  then  Consult- 
ing Engineer  for  many  years.  He  was  Chief  Engineer  during 
the  construction  of  the  Chicago  main  drainage  canal  in 
the  '90s. 

Mr.  John  Morris  Baird,  formerly  Bridge  Engineer  of  the 
city  of  Seattle,  Wash.,  and  later  of  Kings  County,  has  opened 
an  office  in  the  White  Bldg.,  Seattle,  as  a  consulting  bridge 
and  structural  engineer.  Mr.  Baird  was  formerly  with  the 
American  Bridge  Co..  with  Purdy  &  Henderson.  New  York  and 
Chicago,  and  with  the  bridge  department  of  the  city  of  New 
York. 

Mr.  Charles  H.  Ewing.  formerly  Superintendent  of  the 
Atlantic  City  R.R.  Co..  Camden,  N.  J.,  has  been  promoted  to 
be  General  Superintendent.  Mr.  Fredrick  M.  Falck,  former 
Superintendent  of  the  Wilmington  &  Columbia  division  of  the 
Philadelphia  &  Reading  Ry..  at  Readlnpr.  Penn.,  has  been  ap- 
pointed to  succeed  Mr.  Ewing  at  Camden.  Mr.  W.  F.  Eckerl 
succeeds   Mr.   Falck   at   Reading. 

Mr.  David  E.  McComb.  M.  Am.  Soc.  C.  E..  has  been  ap- 
pointed Engineer  of  Bridges  of  the  District  of  Columbia  to 
succeed  the  late  T.  C.  J.  Bally,  Jr.,  whose  death  was  an- 
nounced in  these  columns  two  weeks  ago.  Mr.  McComb  en- 
tered the  service  of  the  District  in  1874,  and  three  years  later 
was  appointed  Superintendent  of  Sewers,  a  position  which  he 
held  until  1908.  when  he  resigned  to  take  charge  of  paving, 
sewerage  and  drainage  work  for  the  city  of  Havana.  Cuba. 
He  resigned  this  position  about  a  year  ago.  Recently  he  has 
been  engaged  on  a  special  investigation  for  the  Commission- 
ers of  the  District  of  Columbia,  looking  into  the  desirability 
of  establishing  a   municipal  asphalt   plant. 
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Mr.  Benjamin  F.  Bush.  M.  Am.  Inst.  M.  E.,  President  of  the 
Missouri  Pacific  Ry..  has  been  elected  President  of  all  the 
so-called  Gould  railways,  includinij  the  Missouri  Pacific,  the 
Denver  &  Rio  Grande,  the  Iron  Jlountain,  the  Western  Pa- 
cific, the  Texas  &  Pacific  and  the  International  &  Great 
Northern  Rys.,  a  system  embracing  13.844  miles  of  track.  Mr. 
J.  M.  Johnson,  Vice-President  of  the  Missouri  Pacific  Ry., 
will  be  Vice-President  in  charge  of  traffic  of  the  entire  sys- 
tem. Mr.  Bush  now  becomes  the  chief  executive  of  one  of 
the  largest  railway  systems  in  the  world.  Like  President 
Rea,  of  the  Pennsylvania  R.R..  he  also  began  his  railway 
career  in  the  engineering  department.  Mr.  Bush  was  born 
in  ■\\'^ellsboro,  Penn..  July  5,  1S60.  and  received  his  education 
in  the  public  schools  and  at  the  State  Normal  School,  at  Mans- 
field. Soon  after  his  graduation  he  went  to  Wisconsin,  where 
he  entered  the  service  of  the  Northern  Pacific  Ry.  as  a  rod- 
man.  Five  years  later  he  was  made  Division  Engineer  on 
the  Union  Pacific  R.R.,  in  Idaho  and  Oregon.  In  1889  he 
went  to  Seattle,  Wash.,  and  for  seven  years  was  Chief  En- 
gineer and  General  Superintendent  of  the  Oregon  Improve- 
ment Co.;  later  he  was  General  Manager  of  the  Northwestern 
Improvement  Co.,  at  Roslyn.  Wash.  His  first  service  with 
the  Gould  lines  began  ten  years  ago  as  Fuel  Agent  of  the 
Missouri  Pacific  Ry.,  at  St.  Louis.  Mo.  In  1907  he  was  made 
President  of  the  Western  Maryland  Ry..  was  later  Receiver, 
and  after  the  reorganization  of  the  company,  was  reelected 
President.  He  was  elected  President  of  the  Missouri  Pacific 
Ry.  In  1911.  and  President  of  the  Denver  &  Rio  Grande  in 
1912.  Mr.  Bush  was  a  consulting  engineer  of  the  United 
States  Geological  Survey  in  1900.  and  was  appointed  by  Presi- 
dent Roosevelt,  a  member  of  the  advisory  board  on  fuels  and 
structural    materials   In   1907. 

The  University  of  Wisconsin  announces  a  number  of  fac- 
ulty changes,  some  of  which  have  been  previously  noted  in 
our  columns.  It  has  become  the  practice  of  the  dean  of  the 
engineering  department  to  send  out  annually  a  news  letter  to 
the  alumni,  from  which  we  have  taken  the  following  ex- 
tract: Prof.  G.  J.  Davis,  Jr.,  of  the  department  of  hydraulics, 
has  resigned  to  become  Dean  of  the  engineering  department 
of  the  University  of  Alabama.  His  place  has  been  taken  by 
Prof.  C.  I.  Corps,  who  Is  a  graduate  of  the  University  of 
Kansas,  and  who  has  been  on  the  engineering  faculty  of  that 
Institution  for  several  years.  Mr.  James  Aston.  '9S,  of  the 
chemical  engineering  department.  Is  now  Professor  of  chem- 
ical engineering  at  the  University  of  Cincinnati.  Mr.  A.  H. 
Miller,  '05,  Instructor  In  mechanics,  has  recently  resigned, 
and  Is  now  associated  with  the  Globe  Foundry  Co.,  of  She- 
boygan. Wis.  Mr.  E.  E.  Parker.  '07,  Instructor  In  structural 
engineering,  has  been  chosen  City  Engineer  of  Madison,  Wis., 
and  has  resigned  from  the  faculty.  Mr.  J.  P.  Schwada,  '12, 
has  been  appointed  Instructor  in  the  department  of  structural 
engineering.  Messrs.  H.  B.  Sanford  and  C.  R.  Higson.  of  the 
department  of  electrical  englneeilng.  have  resigned,  the  former 
to  accept  a  position  as  Assistant  Professor  of  electrical  en- 
gineering at  the  Imperial  Polytechnic  institute  of  Shanghai, 
China,  and  the  latter  to  take  up  commercial  work  In  Utah. 
Their  places  have  been  taken  by  L.  E.  Kelso,  Missouri.  '07, 
and  H.  L.  Woolhlser,  '12.  Mr.  W.  J.  Copp,  '08,  Instructor 
In  machine  design,  has  taken  a  position  with  the  American 
Locomotive  Co.,  and  his  place  Is  being  filled  by  P.  H.  Hyland, 
Purdue,  '09,  who  was  formerly  with  the  mechanical  depart- 
ment of  the  Pennsylvania  R.R.,  at  Ft.  Wayne,  Ind.  Mr.  J.  A. 
Cutler,  '09.  has  resigned  as  Instructor  In  topographical  en- 
gineering, and  .S.  D.  Morris,  of  the  University  of  Illinois,  has 
been  appointed  In  his  place.  Mr.  O.  W.  Storey,  '10,  has  been 
appointed  Instructor  In  chemical  engineering.  Dean  Tur- 
neaure  and  Prof.  L.  S.  Smith  arc  abroad  for  the  present 
semester,  making  their  headquarters  at  Munich,  Germany. 
The  Dean  Is  making  a  study  of  engineering  educational  in- 
stitutions and  other  matters  relating  to  the  engineering  pro- 
fession. Prof.  Smith  Is  investlgallng  foreign  practice  in 
-cads  and  pavements  and  other  branches  of  municipal  engl- 
jiecring. 
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Eugene  Hmlth.  Clly  Engineer  of  lloboken.  N.  J.,  died  at 
hlH    home    In    that    city,    Dec.    24.      He    was   62    years   old. 

Isaac  A.  Hopper.  Huperlnlendent  of  Buildings  of  the  City 
of  New  York,  under  .Mayor  McClellan,  died  Dee.  21.  at  his  home 
In  New  York.  He  was  «1  years  old,  and  la  survlvi-d  by  a 
widow   and    two  sons. 

Harry  Mulford  Rose.  M.  Am.  floe.  M.  E..  a  consulting  me- 
chanical engineer  and  exporter,  died  iit  hU  home  In  ISIlxabeth, 


N.  J..  Dec.  24.  He  was  born  at  Albany,  N.  Y.,  Nov.  22,  lS5t). 
He  had  spent  many  years  of  his  life  in  Mexico  where  he  in- 
stalled    sugar-refining     and     coftee-milling     machinery. 

Erwin  Graves,  M.  Am.  Soc.  M.  E.,  Superintendent  of  the 
Camden  Iron  T\'orks.  Camden,  N.  J.,  died  Dec.  13,  at  the 
Hahnneman  Hospital,  Philadelphia,  Penn.,  after  an  illness  of 
seven  weeks.  Mr.  Graves  was  connected  with  R.  D.  Flood  & 
Co.,  Philadelphia,  for  more  than  30  years.  He  had  been  Su- 
perintendent of  the  Camden  Iron  Works  since  1894.  He  is 
survived   by   a   widow. 

M.  H.  Dance,  Assistant  Engineer  of  Construction  of  the 
Illinois  Central  R.R.,  was  killed  at  Centralia,  111.,  Dec.  19. 
The  motor  car  in  which  he  was  riding  was  struck  and  de- 
molished by  a  locomotive.  He  was  born  in  1S78  and  began  his 
service  with  the  Illinois  Central  R.R..  in  1901,  as  a  masonry 
inspector.  He  was  appointed  Assistant  Engineer  of  Construc- 
tion in  1907,  and  ^t  the  time  of  his  death  was  in  charge  of 
the  construction   of  the   new    terminal   buildings   at   Centralia. 

W.  M.  Greene,  a  young  civil  engineering  graduate  of  the 
University  of  Washington,  employed  by  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.,  at  Deer  Lodge,  Mont.,  was  in- 
stantly killed  on  Dec  17,  by  being  struck  by  a  train  near 
Deer  Lodge  He  was  engaged  in  surveying  a  line  over  a 
bridge  and  stepped  from  one  track  to  avoid  a  freight  train, 
to  be  run  down  by  a  passenger  train  on  the  other  track.  He 
is   survived    by   a   widow. 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


AMERICAN    ASSOCIATION    FOR    THE    ADVANCEMENT    OF 
SCIENCE. 
Dec.    30-Jan.   t>.     Annual   meeting  at  Cleveland.   Ohio.      Seny., 
L.  O.  Howard,  Smithsonian  Institution.    Washington,   D.  C. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 
Jan.   14.     Annual   meeting  at   New   York   City.     Secy.,   W.   R. 
Ingalls,    505   Pearl  St.,   New   York. 

AMERICAN   INSTITUTE  OF  CONSULTING  ENGINEERS. 

Jan.    14.      Annual    meeting   in   New   York   City.      Secy.,    E.    W. 
Stern.   103  Park  Ave..  New  York. 

AMERICAN    WOOD    PRESERVERS'    ASSOCIATION. 

Jan.  21-23.     Annual  convention  at  Chicago,  111.     Secy.,  F.  J. 
Angler.   B.  &  O.  R.R..   Baltimore.  Md. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Jan.  21-23.   .\nnual  meeting  at  New  York  City.     Secy.,  W.  W. 
Macon,    29   West  39th   St.,   New  York. 

CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Jan.   28-30.      .Annual   meeting  at  Montreal,   Que.     Secy.,  C.   H. 
McLeod,    413    Dorchester   St.,   West,    Montreal. 

KIHclrney  S«elet.v — The  following  tentative  program  has 
been  outlined  for  the  annual  meeting  of  the  Society  In  New 
York  City,  on  Jan.  27-28:  Symposiums  on  "Organization." 
"Management,"  "Efficiency  In  the  Government  Organization," 
"Industrial    Relations,"    "Industrial    Hygiene,"   and   "Safety." 

■  IlinolM  Sooiet.v  of  F.nglnerrN  and  SurveyorH — The  annual 
meeting  of  the  Society  will  be  held  In  Chicago,  111.,  on  Jan. 
22-24.  The  following  ari'  some  of  the  subjects  which  will  be 
discussed:  "Concrete  Paving  for  Country  Roads,"  "Levee  Con- 
struction by  Pumping,"  "Park  Development  In  Small  Cities," 
"(Jarbiige  DIspo.siil  In  the  Smaller  Cities,"  and  "Floods  In  the 
Lower    MLssIshIpiiI    Valley." 

.\inrriean  Inntltutr  uf  ronMUltlnic  RnKlnrrra — At  the  an- 
nual meeting  of  the  Institute,  on  Jan.  14,  In  New  York  City, 
the  following  names  will  be  voted  on  for  three  members  of 
the  Council  to  serve  until  January.  191fi:  Henry  Holgate,  of 
Montreal:  Daniel  Moran  and  Charles  Sooysmlth.  of  New  York. 
The  meeting  will  follow  an  Informal  dinner  at  the  Engi- 
neers' Club.  Secretary,  E.  W.  Stern,  103  Park  Ave.,  New 
York. 

.\rarrlpan  Railway  Knainrrrlnit  .tNaorlatlnu — The  follow- 
ing nominations  are  announced  for  officers  for  the  ensuing 
year:  President,  E.  F.  W'endt;  Vice-President.  Rob.'rt  Trim- 
ble; Treasurer,  O.  H.  Bremner;  Secretary,  E.  H.  Frltch;  Di- 
rectors (three  directors,  three-year  term),  H.  S.  Balllet,  C.  H, 
Ewing,  J.  V.  Ilanna,  J.  D.  Issacs,  C.  IC.  Lindsay.  C.  A.  Mor;)-, 
.\.  K.  Shurtleff.  Earl  Stlmson,  J.  G.  Sullivan;  Nomlniitlng  Com- 
mlllee  (flvi-  members).  R.  A.  Beglen.  A.  O.  Cunningham,  W.  M. 
Dawley.  A.  10.  Hale,  R.  I...  Huntley,  J.  B.  Jenkins,  E.  H.  Lee, 
A.   F.   Robinson,  H.  R.  Safford.  C.  A.  Wilson. 

.\in<>rlrnn  Inii<l<u«r  of  Ar€'hl*er«ii— The  result  of  thi-  elec- 
tion of  ofllrcrs  for  1013  nl  the  annual  convention  of  the  In- 
slllute.  on  Dec.  10-12.  was  as  follows:  President,  Walter  Cook; 
Vice-Presidents,  R.  C.  Sturgia  and  V.  C.  Baldwin;  Secretary 
anil  Treasurer.  Glenn  Brown;  Dlreclnrs  (for  3  years),  B.  L. 
Penner,  C.  G.   LnFnrge  and   H.  Vanli.   Magonlgle. 
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RAIliWAYS 

fnniiylvunin — Philadelphia  &  Reiullnn  Uv— Thin  ciim- 
s  plans  to  widen  its  trackway  fiom  t'alliiwhill  St  to  the 
terminal  entrance,  Philadelphia,  Penn..  is  a  wldenlUK  of  the 
■  levated  roadway  from  the  train  shed  on  Ihe  west  side  north  on 
itii  St.  to  Cherry  St.  Lenal  steps  have  lieen  instituted  to 
ilitain  possession  of  propeities  on  Ar<li  St.  and  on  llith  St., 
xeept  that  on  the  northeast  corner,  which  must  be  removed 
nial<e  way  for  the  improvement.  When  the  entire  work 
.„  done  the  company  will  have  four  tracks  instead  of  two. 
is  now.  from  Callowhill  St.  to  the  Terminal  entrance,  and  the 
latter  will  have  a  greatly  increased  trackage.  William 
Hunter,    Philadelphia,   is   Ch.   Engr. 

VIrKlula — Interstate  B.R. — This  company  Is  contemplatlnp: 
,..,■  construction  of  an  extension  from  Glamorgan,  Va.,  to  coal 
lands  owned  bv  the  Pound  River  Coal  Corporation  In  Wise 
itv,  eight  miles.  A.  H.  Reeder,  Big  Stone  Gap.  Va.,  Is 
Gen.  Mn-r. 

Went  Vlrgrlnla — Surveys  with  all  alignments,  drawings,  etc., 

VI-     been     completed     by     the     Kanawha-Ohio     Valley     R.R. 

imioting  Co.,  for  the  construction  of  the  proposed  74-mile 
railroad  froin  Charleston  to  Parkersburg,  W.  Va.  The  pro- 
moter has  the  working  maps  with  the  cost  of  all  bridges,  tun- 
nels,  tills  and  cuts.     K.  B.  Stevenson,  Parkersburg,  W.  Va.,  Is 

»s.    and   lien.    Jlgr. 

North  Carolina — Greensboro,  Northern  &  Atlantic  R.R. — 
This  company  has  had  surveys  made  and  right-of-way  has 
been  obtained  for  the  construction  of  its  proposed  76-mile 
line.     Walter  Washbaugh,   Charlottesville,   Va.,   is  Ch,   Engr, 

Alabama — Louis  Hart,  Gadsden.  Ala.,  is  interested  In  the 
construction  of  a  line  of  railway  between  Gadsden  and  Centre. 
.\la.     Surveys  will  be  started  soon. 

Alabama — Finkbine     Lumber     Co. — This     company     is    con- 

.^ring   an    extension    of    10    additional    miles   to   its  line    now 

being  constructed  from  Wiggins  to  Stillmore,  Miss.,  eight 
miles. 

The  construction  of  a  railroad  along  the  eastern  shore  of 
Mobile  Bav  from  near  Daphne  to  Bailey's  Creek,  is  planned. 
Those  interested  include:  Harry  Pillans.  E.  G.  Rickarby,  T.  W. 
NicoU.  E.  D.  Peppers,  W.  K.  P.  Wilson  and  James  K.  Glennon, 
of  Mobile,  Ala.;  Dr.  H.  S.  Greeno  and  P.  A.  Parkev,  of  Fair- 
hope,   Ala.,   and   E.   Q.   Norton,    of   Daphne,    Ala. 

Tennessee — Tennessee.  Kentucky  &  Northern  R.R. — This 
company  has  decided  to  construct  an  extension,  it  is  reported, 
from  .\lKOOd,  Tenn..  south  to  Sparta.  Tenn..  about  20  miles. 
.\nother  extension  is  planned  from  Livingston.  Tenn..  to  Rock 
k.  Kv..  about  40  miles.  H.  Adkins.  Livingston,  is  Gen. 
Supt.   and   Ch.    Engr. 

Kentucky — Tennessee  Central  R.R. — This  company  is  con- 
o.v.ering  the  construction  of  an  extension  from  HopkinsviUe, 
Kv..  to  Owensboro,  Ky.  L.  F.  Lonnbladh  is  Ch.  Engr.,  Nash- 
Mile,    Tenn.  _  „      ^ 

Ritter  Lumber  Co.- — This  company,  with  offices  at  Hunt- 
ington, W.  Va.,  will  construct  a  railroad  up  Turkey  Creek 
in  Jackson  County.  Ky.,  in  order  to  open  up  a  50,000-acre 
imber  tract,   which   it   intends   to  develop. 

Sandv  Valley  &  Elkhorn  R.R. — This  company  will  soon 
start  work  on  an  extension  from  Dunham  to  McRoberts,  Ky. 
Surveys  are  being  completed. 

Indiana — Tennessee  Central  R.R.— This  company  has 
secured  a  franchise  to  enter  Evansville,  Tnd..  with  the  con- 
struction of  an  extension  from  Providence  to  Evansville.      the 

.aany  will  build  a  bridge  across  the  Ohio  River,  nine  miles 
above   Evansville.  .,,  ,. 

;rie  R.R. — This  companv  is  surveying  from  Bolivar  to 
North    Manchester.     Tnd..    for    the    construction    of    a    spur    to 

lect  the  two  towns.  Work  will  probably  begin  soon. 
C.  J.   Rist.  Huntington.   Tnd.,   is  Div.   Engr. 

"hicago,  Indianapolis  &  Louisville  Ry. — This  company  is 
making    surveys    and    preparing    plans    and    specifications    for 

construction  of  a  branch  railroad  from  Switz  City  to 
rjnton.  Tnd.      A.  S.  Kent,  Chicago,  Til.,   is  Ch.   Engr. 

AVIseonsIn— Green  Bav  &  Western  R.R. —It  is  reported  that 
Newman  Krb  and  associates  are  considering  the  purcha.se  or 
the  line  of  this  companv.  Extensions  are  contemplated  from 
Tndependence  or  Whitehall.  Wis.,  to  St.  Paul  and  Minneapolis. 
Minn.     F.  B.  Seymour,  Green  Bay,  Wis.,  is  Gen.  Mgr. 

Ilnnesnta — See  item  under  Wisconsin:  Green  Bay  &  West- 
ern  R.R. 

MinneMota — Chicago.  Milwaukee  &  St.  Paul  Ry. — Morris. 
Shepard  it  Dougherty,  801  Globe  Bldg..  St.  Paul.  Minn,  will 
let  subcontracts  this  month  for  the  team  and  steam-shoyel 
work  on  the  contract  awarded  them  bv  this  company  lOr 
work  from  Milan,  Minn.,  to  Milbank.  S.   D. 

North  Dakota — Fairmont  &  Veblen  R.R. — This  company 
•las  been  organized  to  construct  a  50-mile  line  in  North  Da- 
kota and  South  Dakota,  at  an  estimated  cost  of  $600,000.  The 
lames  of  the  promoters  are  not  given. 

\rkanNa«— St.  Louis-Southwestern  Ry.— This  company  Is 
considering  the  construction   of  a  line  from  Pine  Bluff,  ArK., 


to  .Sherrlll,  erosHlMK  the  Arkunsiis  illvrr  oti  Ih.-  trrr  brldK" 
to  be  built  by  Ji-fTerson  County.  Thi-  new  lltn-  will  jjlv" 
a  tiiore  direct  route  to  Mule  Uo<k  from  IMne  llluff.  VT  H. 
Hrltton,  .SI.   Louis,   Mo.,   Is  I'res. 

+St.     Louis.    Arkansas    A     I'ncine    Uy  — This    company    haa 
awarded  the  contract   to  J.   H.   Kuder.   Ilarrlson,   Ala.,  for  <-on- 


+  Arkansaa — (iziirk  Land  *  Lumber  Co-  This  eompHnv  hiis 
awariled  the  <>()ntract  to  the  \V.  H.  ICLKKR  CO.VHTIIUCTKI.S 
CO..  Rogers.  Ark.,  for  the  conslruellon  of  Us  line  from  Monl'- 
Ne,  Ark.,  to  War  KaKle,  six  miles.  The  company  was  or- 
f^anlzed    In    ll!t2    to    develop    timber    lands    In    Bcnlon.    Waah- 


ganizeo    in    iiuz    to    develop    tl 
ington   and    .Madison   Counires. 

^Kansas  City  &  Memphis  K.K. — This  compuny  has  awarded 
the  contract  to  the  W.  U.  FKLKKU  CONHTUCiTIO.V  CO.. 
Rogers.  .\rk.,  for  the  (onstructlon  of  iin  extension  of  2I>  miles, 
east   to   Huntavllle, 

The  construction  of  n  railroad  from  Pleasant  Plains  to 
either  Halesvllle  or  Bald  Knob.  Is  belnn  considered.  The  Pro- 
gressive Association  of  Pleasant  I'liilns  Is  Interested. 

Texas — Reaumont  &  Great  Northern  Uy— This  company  Is 
considering  extending  Its  line  from  the  preneril  northern 
terminus  at  Weldon  to  a  connection  with  Ihe  Trinity  A 
Brazos  Vallev  Rv.,  at  some  point  between  Jewell  and  Flynn. 
William  Carlisle,   Atchison,    Kan..   In   Pres. 

Missouri.  Kansas  &  Texas  Ry. — This  compuny  la  arranK- 
Ing  to  begin  work  soon  on  the  Improvements  planned  In  the 
freight  yards  near  Houston.  Tex.  A.  M.  Atcheson  Is  Ch.  Rngr.. 
Dallas.   Tex. 

Colorado — Colorado  Midland  Ry. — It  Is  reported  that  one  of 
the  results  of  the  receivership  for  this  company  will  be  the 
expenditure  of  tt. 000.000  tor  Itnorovemenls  between  l.^-advllle 
&   Colorado   Springs.   Colo.      V.    ft.    Wagner.   Colorado   Hprlnirs. 

Colo.,   is  Ch.    I'.ngr. 

+WashlnKton — Chicago,  Milwaukee  &  Puget  Sound  Ry. — 
This  companv  has  awarded  the  contract  to  the  KRK'HSON 
CON.STRliCTiOX  CO.,  New  York  Block,  Sealtl<-,  Wash.,  for  the 
construction  of  about  40  miles  of  line  from  Port  Angeles 
south,  at  about  $2,000,000. 

California — San  Pedro,  Los  Angeles  &  Salt  I^ke  R.  R. — 
This  companv  will  construct  a  new  line  from  Daggerl  to  San 
Bernardino,  Calif.  .\rthur  McGulre.  Los  .\ngeles.  Calif..  Is 
Div.  Engr. 

Calaveras  Copper  Co. — This  company  Is  planning  to  con- 
struct a  railroad  16  miles  long,  to  cost  $200,000.  connecting 
the  mines  at  Copperopolls.  Calif.,  with  the  road  leading  Into 
Stockton.  Calif. 

Southern  Pacific  Co. — This  company.  It  Is  reported,  has 
acquired  the  last  right-of-way  for  a  low-grade  line  over 
the  Tehachapl  Mountains,  between  Mojave  and  Kern  City. 
Calif.  The  line,  which  will  be  begun  Immediately,  calls  for 
an  expenditure  of  $10,000,000.  W.  Hood.  San  Francisco,  Is 
Ch.  Engr. 

Alaska — Tanana  Valley  R.R. — This  company  la  having  sur- 
veys made  for  the  construction  of  an  extension  from  Chata- 
nika.  Alaska,  east  to  Cleary  City,  six  miles.  This  work  will 
be  done  by  the  forces  of  the  company. 

KLECTRir  RAII.WAYS 

Boston.  Mass. — Plans  are  being  prepared  by  the  West  End 
St  Ry  Co.  for  the  extension  of  Its  lines  In  Boston.  Edward 
Mahler,  Boston,   is  Pur.  Agt. 

Ansonla.  Conn. — The  Connecticut  Co.  plans  to  extend  Its 
lines  in  Ansonia.     J.  K.   Punderford.  New  Haven,  Is  Gen.   Mgr. 

fanajoharle,  >.  V. — The  Little  Falls  4  Johnstown  R.R.  Co. 
has  applied  to  the  Public  Service  Commission  for  permission 
to  construct  an  electric  rail-way  to  connect  Canajoharle.  Fort 
Plain  and  St.  Johnsville.     J.   L   Hees  Is  Pres. 

Sterling.  >'•  V. — Charles  M.  DcIUng  and  associates  are  con- 
sidering plans  for  the  construction  of  an  electric  railway 
from  Sterling  to   Fairhaven. 

SrahrlKbt.  V.  J. — Plans  are  being  prepared  by  the  Mon- 
mouth Countv  Elctric  Co.  for  the  extension  of  Ita  electric  rail- 
way from  Rumson  to  Seabrlght.  William  F.  Hogan,  Arbuckle 
Hldg..    Brooklyn.    N.   T.,    is   Pres.    and   Oen.    Mgr. 

Gallltxln.  Penn. — The  South  Fork  &  Portage  Ry.  Co.  has 
nnnlied  to  the  Council  for  a  franchise  to  construct  and  operate 
an  electric  rallwav  through  Gallltrln  for  Its  proposed  line 
fi-om  South  Fork  to  Altoona.  Charles  H.  Morgan.  Altoona. 
is  Pres. 

Mashlngton.  D.  C— The  Virginia  Terminal  Co^  has  been 
Incorporated  to  construct  an  electric  railway  In  Washington. 
The  incorporators  are  Harrv  A.  Wardman.  A.  A.  Thomas. 
Washington:  J.  G.  Dudley  and  I.  C.  Taylor 

Rlrbmond.  ▼■•— The  Richmond  ft  Henrldo  Ry  Co.  Is  mak- 
ing arrangements  for  the  extension  of  Its  line  Into  the  east 
and  we."t  sections  of  Richmond.  C.  Sims  Bailey,  Richmond,  Is 
Gen.  Mgr,  and  Ch.  Engr.^ 
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Blnmnekam.  Ala.— The  Highland  I>and  Co.  has  bsen 
sranted  a  iranchise  to  construct  and  operate  an  electric  rail- 
way from  Owenton  to  Tuxedo  Park.  Albert  P.  Bush,  Mobile. 
is  interested.     Noted  Dec.  26. 

Pairhope.  Ala.— The  Peoples  R.v.  Co.  has  be^en  incorpor- 
ated to  construct  an  electric  railway  from  Fairhope  to  KoD- 
ertsdale.  about  14  miles.     E.  B.  Gaston  is  interested. 

Gadndrn.  Ala.— Preliminary  surveys  are  being  made  for  the 
construction  of  a  proposed  electric  railway  from  (jadsden  to 
Center.     Louis  Hart.  Gadsden,  is  interested.      Noted  Nov.  i». 


Mrmphta.  Tenn. — The  West  Tenne 


Traction  Co.  is  mak- 


ing preliminary  preparations  for  the  construction  of  its  p 
poled  electric  "railway  from  Memphis  to  .Arlington,  about 
miles.      A.   N.  Bullitt.   Memphis,   is  Ch.   Engr. 

LooUvllle.  Ky^The  Louisville  Ry.  Co.  is  considering 
plans  for  the  extension  of  its  Market  St.  ''"«  <"> /^*:?,^?i'^"?s 
vllle  Road.  T.  J.  Minary.  316  \A .  Jefferson  St..  LouiSMUe.  is 
Pres.  and  Gen.  Mgr. 

Terrr  Haote.  I»d.— The  Springfield  &  Central  Illinois  Trac- 
tion Co.  contemplates  the  extension  of  its  lines  through  West 
Terre  Haute. 

D.'trolt.  Mich.— The  Detroit  Electric  Ry.Co^  n^.Toit'll 
arrangements  for  double-tracking  its  line  'rojn  Detroit  to 
Mt  Clemens.  Work  will  not  be  started  until  the  spring. 
F.  W.  Brooks.  12  Woodward  Ave..  Detroit,  is  Gen.  Mgr. 

Lincoln.  III.— The  Council  has  granted  a  franchise  to  tlie 
Lincoln  Ry.  &  Light  Co.  to  extend  its  line  on  Eighth  and  State 
Sts.  E.  D.  Bllnn,  Jr.,  Lincoln,  Is  Gen.  Mgr.  and  Pur.  Agt. 
Noted   Dec.  5. 

Qolncr.  III.— Steps  are  being  taken  for  the  construction 
of  an  industrial  belt  line  In  Quincy.  Estimated  cost,  $150,000 
J.  Henry  Bastert,  Pres.  of  the  Chamber  of  Commerce,  is 
Interested. 

Ura  MoincK.  Iowa— The  Des  Moines  City  Ry.  Co.  Is  consid- 
ering plans  for  the  general  improvement  of  its  system  in 
Des   .Moines.      William    E.    Ralston    Is  Gen.   Supt. 

Kcofcok,  Iowa— The  Keokuk,  Nauvoo  &  Fort  Madison 
Interurban  Ry.  Co.  has  completed  surveys  for  the  construc- 
tion of  an  electric  railway  to  connect  Keokuk  Nauvoo. 
Carthage.  Haullton  and  Fort  Madison.  R.  E.  Kirk.  Minne- 
apolis,  Minn.,   is  Ch.    Engr. 

Sheridan.  Mont. — The  construction  of  an  electric  railway 
In  the  vicinity  of  Sheridan  Is  contemplated  by  the  \Vaters 
Tunnel   Co. 

FaTcltcvlllc,  .*rk. — The  City  Council  has  granted  a  fran- 
chise to  J.  A.  Connelly  and  W.  Owens  to  construct  and  operate 
an  electric  railway  In  Fayettevllle. 

Little  Rock,  .\pk. — The  Arkansas  Interurban  Construction 
Co  will  receive  bids  about  Feb.  1  for  the  construction  of  its 
pioposed  electric  railway  from  Little  Rock  to  Hot  Springs, 
about  56  miles.  L  Garrett.  Little  Rock,  is  Gen.  Mgr.  Noted 
Dec.   26. 

Beaumont,  Tex. — The  Countv  Commissioners  have  granted 
a  fran<hl8e  to  the  Jefferson  County  Traction  Co.,  to  construct 
and  operate  an  electric  railway  connecting  Beaumont  and 
Port  Arthur.     C.  W.  Kellogg,  Jr.,   Dallas,   Is  interested. 

+Ualla«.  Tex. — The  Southern  Traction  Co.  has  awarded 
the  contract  for  the  construction  of  Its  proposed  Interurban 
railway  from  Dallas  to  Waco,  and  from  Dallas  to  Corslcana. 
to  the  F'HEK  A.  JONES  Co.,  Chronicle  BIdg.,  Houston.  Esti- 
mated cost,   $500,000.     Noted   Mar.    H. 

Honaton.  Tex. — The  South  Texas  Traction  Co.,  which  was 
recently  organized.  Is  making  preliminary  arrangements  for 
the  construction  of  a  25-mlle  electric  railway  through  Harris 
County,  connecting  Houston  and  Im  Porte,  H.  T.  Arnold. 
Houston,  and  Edward  P.  Allen,  St.  Louis.  Mo.,  are  Interested. 

Poeatello.  Idaho— The  City  Council  has  been  petitioned  to 
grant  a  franchise  to  J.  D.  Browning,  Pocatello,  and  L  R. 
.Martineau.  Salt  Ijike  Cltv,  Utah,  for  the  construction  of  an 
.  lertric  railway  In  Pocatello. 

Walt  Lake  rity,  I'tah — The  Utah  Ry.  &  Light  Co.  plans 
the  extension  of  Its  Warm  Springs  line  from  .Seventh  North 
to  Second  West  St.  Jo«i-ph  .S.  Wells,  .Salt  Lake  City,  Is 
Gen.   Mgr. 

Tlllaniook.  Ore. — The  construction  of  an  electric  railway 
from  Hanks  to  Tllnmook,  about  <0  miles.  Is  contemplated  bv 
the   United   Rys.  Co.      C.   A.  Coolldge,    Portland,   Is  Gen.   Mgr. 

Berkeler.  Calif. — The  .San  Francisco  &  Oakland  Terminal 
Rys.  Co  has  applied  for  permission  to  exercise  franchise 
rights  previously  granted  by  Ih-  city  to  construct  and  operate 
an  ••lectrlc  railway   in   llerki'ley. 

I'alo  .ilto,  Calif. — The  Peninsular  Ry.  Co.  Is  planning  the 
ronsiructlon  of  an  electric  railway  from  Palo  Alto  to  San 
Mateo.      P.    K.  Chapln,  San  JomC-,    Is  Gi-n.   Mgr. 

naa  Ja«#,  Calif.  The  Peninsula  Ry.  Co.  will  reconstruct  Its 
«leclrl<  line  from  .San  Jos*  to  Alum  Rock  Park.  This  will  bu 
one  of  Ihe  roslllest  pieces  of  eleiirlc  railway  In  California, 
mm  th-  construction  of  at  least  12  concn-le  bridges  will  be 
necessary.      P.  K.  Chapln.  Han  Jos*.  Is  Oen.   Mgr. 

NtantoB.  Calif.  The  Pacinc  Electric  Ry.  Co.  la  preparing 
to  double-track  Its  line  from  Stanton  to  Buaro.  J.  McMillan, 
!.«»   Ang'-Ies,   Is  'ten.   .Mgr. 

Braalford.  Oat. — The  Brnntforil  A  HiimlUnn  Eli-clrle  Ry. 
«'o  hiiK  applied  for  permission  to  construct  and  oi>eriite  an 
elerirlc  railway  fr<im  Ilnintford.  Ont.,  to  Gnit,  Out  This  lom- 
pany  Is  a  subsidiary  of  lb.-  Dominion  Power  A  Transmission 
Co.,   of  which   K.    I'.   Coleman.    Hamilton.    Is  Gen.    Mgr. 

Ilanila.  Ont. — The  Huron  Tjike  Shore  Hy.  Co.  prnpoacs 
to    ..,f,»trM.'    T^    .I.-.-tr1r   rnnwiv    frnm    Snrnt.T    fn    M-nfmif 

\ ' ,  .  .nrv 
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l':4aioatan,  .tifa.  The  Council  has  granted  n  franchise  to 
the  Kdmonlon  Radial  Ry.  Co.  to  ronslrnct  nnd  operate  a 
110-mlle  belt  line  In  Edmonton.     Robert    K.,i.-i.i    \m  Hupt. 


Prince  .VIbert,  Sask. — Plans  are  being  prepared  for  the 
construction  of  an  eight-mile  electric  railway  in  Prince 
Albert.  Estimates  are  being  made  by  J.  S.  Townsend,  of  the 
Stone  &  Webster  Engineering  Corporation,  Boston,  Mass. 

LIGHT.    HE.\T    .\>D    POWER 

Hill,  X.  H. — Frank  R.  Woodward  has  been  granted  per- 
mission by  the  Public  Service  Commission  to  construct  and 
operate  an  electric  system  in  Hill. 

Stratham,  >.  H. — The  Exeter  &  Hampton  Electric  Co.1 
has  applied  for  permission  to  construct  and  operate  an  elec-! 
trie-light    system    in    Stratham. 

Bennlnii^ton.  Vt The  Charles  H.  Tenny  Co.,  201  Devon- 
shire St..  Boston,  Mass.,  is  interested  in  the  project  for  thai 
development  of  water  power  in  the  vicinity  of  Beniiing 
ton. 


Edsartnnn,    Mass. — Bids    will    be    received    by    the    Count 
Commissioners  until  Jan.  10,  for  the  installation  of  an  el.  ■  'ri.- 
system  in  the  Dukes  County  court  house.     W.  D.  Hardin:; 
member  of  the  Comn. 

Millbary.  Mawt. — The  construction  of  a  transformer  st  i 
on  Providence  St.,  Millburv.  is  contemplated  by  the  Wor.  .  .■    • 
Consolidated  St.   Ry.   Co.     H.   C.   Page.   Worcester,   is  Gen         - 

Crescent   Beaeb,  Conn. — The   Lyme  Electric  Co..   Lyme. 
templates    the    installation    of    an    electric-lighting    syst.  n       ; 
Crescent    Beach. 

+Cranfard,     N.     J Thomas    A.     Sperry     has     awarde.i 

contract  for  the  construction  of  a  power  dam  across  i:.- 
Rahway  River,  at  Cranford,  to  the  B.\RROWS-STEW.\I;T  i  u. 
The  dam  will  be  equipped  with  floodgates,  to  supply  water 
to  drive  a  turbine  installed  below  the  dam  to  furnish  light 
and    power    for    local    use. 

Franklin,  Penn, — The  power  plant  of  the  Citizens'  Light 
&  Power  Co.  at  Franltlin  will  be  enlarged  and  improved.  F.  Dj 
Shaffer,   oil   City,    is   Gen.    Mgr.  ' 

Mt.    Pleasant,    Penn The    Mountain    Power    Co.    has    beeij 

granted  a  franchise  to  construct  and  operate  an  electric-lighl 
plant  at  Mt.  Pleasant.  Edward  H.  Wise,  Wheeling,  W.  Va.,  II 
interested.  | 

New  Castle,  I'enn. — An  election  will  soon  be  held  to  vote 
on  the  proposition  to  issue  $200,000  in  bonds  for  the  construct 
tion  of  a  municipal   electric-light  plant.  • 

Sharon.  Penn. — Plans  are  being  prepared  by  G.  NicoIlM 
Arch.,  Sharon,  for  the  construction  of  a  municipal  electric! 
light    plant    to    cost    $S5.0oO.      Noted    liar.    2S.  j 

Baltimore,  Md. — The  Consolidated  Electric  Light  &  Powei 
Co.  has  had  plans  prepared  for  the  construction  of  a  boilef 
house  at  the  foot  of  Leadenhall  St.,  Baltimore,  to  cost  approx* 
imately  $50,000.     Andrew  Banks,  Jr.,   Baltimore,   is  Pur.   .A.Kt. 

Frederick.  Md. — The  city  is  considering  plans  for  th* 
improvement  of  the  municipal  electric-light  plant. 

Mt.  .\lry,  Md, — Steps  for  the  installation  of  an  electric 
light  plant  are  being  taken  by  George  W.  Runkles  and  Emory 
Wagner. 

Rofkvllle,  Md. — Permission  has  been  granted  to  the  Poto- 
mac Electric  Power  Co.  to  extend  its  transmission  lines  from 
Rockvllle  to  Gaithersburg.  L.  E.  Sinclair,  Washington,  I).  C, 
is  Gen.  Supt. 

Lyona.    Ga. — See    Item    under    Water    Supply — Irrigation. 
AInchna,    Fla. — See     item     under     Water     Supply — Irriga- 
tion. 

New  OrleanM,  La. —  Bids  will  be  received  by  F.  S.  Shields, 
Secy.  Sewerage  ami  Water  Bd..  until  noon,  Feb.  IS.  for  lur- 
nishing  and  Installing  a  transmission  line  and  power  c.iblei 
for    the    drainage    system. 

MorrlHtown,  Tenn. — The  installation  of  an  ornam<  nlal 
street-lighting  system  Is  under  consideration. 

Nashville.  Tenn. — The  Nashville  St.  Ry.  &  Light  Co.  li 
making  preliminary  arrangements  for  the  construction  ol 
a  substation  on  the  Lebanon  Turnpike.  W.  G.  Cameron.  Nash' 
vllle.    Is    Ch.    Engr.    Pwr.    Station. 

Sevlervllle.  Tenn.— The  construction  of  an  electric- llghi 
plant,     at     Sevlervllle,     is     contemplated     by     McMahan     Bros 

Montleello,  Ky. — The  Monticello  Gas  Co.  has  been  In 
corporated  to  develop  gas  wells  in  Wayne  County,  Ky..  am 
vplans  increasing  Its  capitalization  to  $500. mill  to  finance  thi 
construction  of  a  10-ln.  pipe  line  from  .Monticello  to  Han- 
vllle,  Ky  .  by  way  of  Somerset  and  Stanford.  Ernest  Portel 
is  Ch.    Engr. 

Munfordvllle,  Ky. — The  Munfordvllle  Electric  Co,  has  heel 
organized  by  local  citizens  and  will  establish  an  electrlo 
light    plant. 

IMnevllle,  Ky. — The  Continental  Coal  Co.  Is  lntere»le< 
In  a  movement  for  the  ostabllshment  of  a  $1,000,000  powel 
liliint  lit  Plnevllle.  for  lighting  that  city.  MIddlesbor..  ml 
other    eastern    Kentucky    points. 

Shelbyvllle.  Ky. — An  exti-nslve  heating  system  will  b''  In. 
stalled  In  the  new  Shelby  County  court  house.  Josept 
&    JoHi'iih.    Louisville,    are    Archs. 

Someraet.  Ky, — The  Kentucky  Utilities  Co.  .Lexington,  htl 
authorized  the  United  Wale,  f.lght  &  Traction  Co.,  whlol 
It  recently  purchased,  to  expend  $75,000  for  the  construc- 
tion  of  a    new    power   plant   at   Somerset. 

Cleveland.  Ohlo^The  Hutzen  Power  Co.,  recently  of- 
Banlz.d.  will  need  power  equipment  for  Its  new  power  plant 
U.    W     i-iilvln    iind    K.    J.    Peek    are    Interested. 

Cleveland.  Ohio— Bids  will  be  received  by  W.  J.  Sprlnr 
born.  DIr.  of  Pub.  Serv.,  until  Jan.  2,  for  furnishing  fiber  con 
dull  anil  paper  Insulated  cablcB  for  the  municipal  electric 
light    pl.'int. 

Clyde,    Ohio— See    Item    under    Water    Supply — Irrlgnllon. 

I'aulilInK,  Ohio — The  cltv  Is  planning  extensive  Improvr 
menla  lo  I  lie  nninlclpiil  elect  rlc-llght  and  water  plant,  L.  0 
ParnHWorth  Is  Supt.  of  th<-  plant. 
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<i»Nli(>u.  IikI. —  We  arc  offlolnlly  ailvlsod  that  plans  are 
biiiiK-  inipaird  I'm-  the  reoonstiiK-Uoii  ot  the  atroet-IlKhtliiK 
system.      Suimiel    F.    Spohn    Is    Miiyop. 

I.iOK<iuN|i<>r(,  IikI. — Tniprovcmenls  are  planned  to  the  mu- 
nicipal eleeliie-llKht  plant,  IneUidlnpr  the  Installation  of  new 
equliiment.     J.   H.   Stewart  Is  Snpt.  and    Knur,   of  the   plant. 

Now  Alliiiiiy.  Iiul. — The  Chamber  of  (^immerce  of  New 
Albany  la  Interested  in  the  ei)nstriietlon  of  a  pipe  line  from 
the    natural-Kus    tlelds    hi    Harrison    County    to   New    Albany. 

Ilntnvlii,  III The  City  Council  Is  conslderInK  an  expendi- 
ture of  $7000  for  the  Installation  of  new  eiiulpment  In  the 
municipal    electric-light    plant. 

Diiniloe.  III. — It  has  been  decided  by  the  VillaRe  Board  to 
Install  an  electric-light  plant  and  system  In  West  Dundee. 

Pekin,  III. — We  are  offlelally  advised  that  the  city  has 
decided  to  Install  about  70  ornamental  lamps  for  atreet- 
UtrhtinK  purposes.  Estimated  cost.  $11,000.  E.  L.  ConUlin 
Is    I'res.    of    the    Commercial    Club.       Noted    Dec.    19. 

Kuymund.   Ill W'.    R.   Adams.   Taylorville,   111.,    has  applied 

for  a  franchise  to  construct  and  operate  an  electrlc-llght 
system   in  Raymond. 

+  \llourz.     Wis The     contract     for     constructinK     a     new 

power  plant  for  the  PittsburRh  Coal  Co.,  at  Allouez,  has 
been    awarded    to    A.    DAVl'I.AISE.    Superior,    at    $00,000. 

Fouddu  Lnc.  Wis. — Birs  are  being  received  by  the  Com- 
mittee on  Countv  BuildinKS  for  the  Installation  of  a  new 
heating  system  in  the  Fond  du  Lac  County  court-house.  M. 
Com  mo    is    Chn, 

Ktlliotirne,  Wis The  installation  of  a  considerable  amount 

of  additional  equipment  in  the  municipal  electrlc-llght  plant 
is  under  consideration.     David  G.  llowey  Is  Supt.  of  the  plant. 

+  l>ort  Wnshlngfon,  Wis. — The  contract  for  remodeling 
the  gas-producer  plant  of  the  Milwaui^ee  Northern  Electric 
Rv.  Co.,  at  Port  Washington,  has  been  awarded  to  the 
OPTENBERG    IRON    WORKS,    Sheboygan. 

Dyersvllle,  Iowa — The  Dyersville  Light  &  Water  Co.  will 
construct  a  new  electric-light  plant  if  its  franchise  Is  renewed. 
H.   F.  Kremer,  Dyersville,  Is  Mgr. 

Forest  City,  Iowa — Plans  are  being  prepared  by  the  For- 
est Citv  Electric  Light  &  Power  Co.  for  extensive  improve- 
ments "to  its  plant,  including  the  construction  of  a  new 
power  house,  and  installation  of  new  equipment.  F.  Kellogg 
Is    Pres.    and    Mgr. 

Boyd,  Minn. — The  citizens  have  voted  $7500  of  bonds  for 
the  Installation  of  an  electric-light  system  in  Boyd. 

Zumbrota,  Minn. — Preliminary  plans  are  being  made  by 
the  Zumbrota  Power  Co.  for  the  construction  ot  a  hydro- 
electric plant  on  the  Zumbrota  River.  C.  D.  Denison,  Zum- 
brota.   is    Mgr. 

(iarden  City.  Kan. — See  item  under  Water  Supply — Irri- 
gation. 

Topeka,  Kan. — The  citizens  of  North  Topeka  have  peti- 
tioned the  City  Council  to  consider  the  extension  of  the  orna- 
mental street-lighting  system  to  North  Topeka. 

Tecumseh,  Neb. — The  Town  Board  has  granted  a  fran- 
chise to  Edwin  Bartels  to  construct  and  operate  an  elec- 
tric-light   plant    at    Tecumseh.      Noted    Dec.    26. 

Pacific.  Mo. — A  franchise  has  been  granted  to  the  Paciflc 
Electric  Co.  to  construct  and  operate  a  new  street-lighting 
system    in    Pacific.      W.    M.    Thomas    is    Ch.    Engr. 

Benton,  Ark. — Bacon  &  Davis,  115  Broadway,  New  York, 
N.  Y.,  have  been  engaged  as  consulting  engineers  by  the 
Garland  Power  &  Development  Co..  in  connection  with  the 
construction  of  Its  hydro-electric  plant  on  the  Ouachita 
River.  The  estimated  cost  of  the  plant  and  transmission  sys- 
tem   is    $3,000,000.      C.    C.    Cavanaugh,    Little    Rock,    is    Pres. 

Cabot,  -\rk. — The  construction  of  an  electric-light  and 
water   plant   at    Cabot    is   contemplated    by   W.    M.    Hudson. 

McGehee,   Ark. — See   item   under   Water   Supply — Irrigation. 

Bremond,  Tex. — The  Bremond  Electric  Light  Co.  is  pre- 
paring   to    install    an    electric-light    plant    at    Bremond. 

Burnet,  Tex. — The  City  Council  has  under  consideration 
the  proposition  of  ordering  an  election  to  vote  bonds  for 
the     installation     of    an     electric-light     and     power    plant. 

Gilmer,    Tex The    Albert    Manuel    Co.,    Dayton.    Ohio,    has 

purchased  the  plant  of  the  Gilmer  Light,  lee  &  Power  Co. 
The  new  owner  is  planning  considerable  improvements  to  the 
property. 

Paris,  Tex. — The  Texas  Power  &  Light  Co.  which  re- 
cently acquired  the  electric-light  and  power  plant  of  the 
Paris  Light  &  Power  Co.  will  install  new  machinery  and 
equipment  and  make  other  improvements  to  the  present 
plant. 

San     Saba,    Tex A    franchise    has     been     granted    to    the 

San  Saba  Electric  Light  Co.  to  construct  and  operate  an 
electric-light  plant  and  system  in  San  Saba. 

Waxnhachie.     Tex The     Commercial     Club     is     promoting 

the     construction     of     an     electric-light     and     power     plant. 

Johnstown,  Colo The  citizens  have  voted  to  grant  a  fran- 
chise to  George  H.  Sethman  to  construct  and  operate  an  elec- 
tric-light plant  at  Johnstown. 

Satford,    Ariz. The    Farmers    Association,    of    Safford,    has 

taken  preliminary  steps  toward  installing  a  central  elec- 
tric power  station  here  and  the  construction  of  a  system 
of  transmission  lines  to  irrigation  pumping  plants  that 
are  to  be  installed  upon  a  large  irrigation  district  that  is 
to  be   formed   near   Safford. 

Dixon,  Calif. — The  Pacific  Gas  &  Electric  Co.  will  spend 
$60,000   for   improvements  to   its   electric  system  in  Dixon. 

+  San  Francisco,  Calif. — The  contract  for  the  construc- 
tion of  a  power  plant,  according  to  plans  prepared  by 
Charles  P.  Weeks,  Mutual  Bank  Bldg..  for  the  Union  Iron 
Wnvls-.s.  at  2nth  and  Illinois  Sts.,  has  been  awarded  to 
THiniAS  DAY'S  SONS,  Monadnock  Bldg.,  at  $35,000.  Noted 
June    C    and    Aug.    22. 


Chrslervillp,  Ont. — The  VlllaRe  Council  contem!)late/i  the 
InHtallation  of  an  electrlc-llKht  and  power  uyBlem.  T.  T. 
Shaw    Is    Village    ClU, 

Parry  Honnt,  Onl, — The;  Town  Council  Is  conalderlne  thi- 
Installation  of  an  electric-lighting  syBtem  to  co«t  $5600.  E.  K. 
Armstrong    Is    Town    Clk. 

Woodstork,  Ont. — The  Woodstock  &  Urantford  GaH  Co.  Is 
making  pnllmlnaiy  uJianKementH  for  the  extension  of  its 
natural    gas    KysLm.       W.    Sutton    is    .Mgr. 

I>rince  .\lbrrt.  Mask. —  Press  ri-iMirts  are  to  the  erTi-et  that 
the  city  Is  considering  the  proposition  to  expend  (160,000 
for  the  construction  of  an  electrlc-llght  plant  separate  from 
the   water  an<l    piimiilng   plants. 
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e  Board  of  Commissioners  of  Kssi  x  Couii- 
ilng  the  construction  of  a  new  bridge  to  replace 
int  Rocks  Bridge,  over  the  Merrlmac  Klver,  at  Ro<l<s 
Village.      The    estimated    cost    Is    $30,000. 

SprlnKllrld,  .^lass. — The  Sprlnglleld  St.  Ry.  Co.  Is  conslil- 
erlng  plans  for  the  constru<tlon  of  a  new  bridge  on  St.  James 
Ave.  Th.'  e.xtim.ited  cost  Is  $12,500.  E.  J.  Dickson  Is  .Mg:-. 
Noted    Dee.    12. 

SprlnKlirlil,  .Mass. — The  Hoard  of  Aldermen  Is  considering 
plans  for  the  extension  of  Dwlght  and  Water  Sts..  and  th" 
construction  of  a  bridge  on  Dwlght  St.  The  estimated  cost  Is 
$210,000.      C.   M.   Slocum   Is  City   Engr. 

+lVrw  York,  N.  Y. — We  are  offlelally  advised  that  the  Deot. 
of  Bridges,  21  Park  Row,  has  awarded  a  contract  to  WIL- 
LIAM P.  SEAVKR.  32  Fifth  Ave.,  at  $817,380,  for  the  con- 
struction of  Improvements  to  the  Manhattan  Plaza  of  the 
Manhattan  Bridge.  lilds  were  ri-celved  on  Dec.  19.  Arthur 
J.    D'Keefe   is   Comr.      Noted    Dec.    26. 

Wliltchall,  N.  V. — Bids  will  he  received  until  Jan.  13,  by 
the  State  Highway  Commission.  Albany,  for  the  construction 
of  a  bridge  over  South  Bay,  a  branch  of  Lake  Champlain, 
near  Whitehall.     The  estimated  cost  Is  $50,000. 

New  Brunswifk,  N.  J. — Bids  will  be  received  until  Jan.  13. 
by  the  Board  of  Chosen  F'reeholders,  for  the  construction  of 
a  steel  and  concrete  bridge  over  Noes  Creek,  on  Blazing  btar 
Road. 

Wllkes-Barre,  Penn. — The  Board  of  Commissioners  of 
Luzerne  Countv,  is  contemplating  the  construction  of  two 
relnforced-concrete  bridges.  The  estimated  cost  Is  $20,000. 
Boyle  &  Howell,  Kingston,  Penn.,  are   Engrs.-ln-charge. 

+Baltlniore,  Md. — The  Board  of  Awards  has  awarded  a 
contract  to  the  DAVID  M.  ANDREW  CO..  Equitable  Bldg., 
Baltimore,  at  $16,150,  for  the  construction  of  a  masonry  arih 
and  retaining  walls  in  connection  with  the  Wymans  Park 
Bridge. 

Charlrsion,  S.  C. — The  Charleston-Isle  of  Palm  Traction 
Co.  is  arranging  for  the  construction  of  a  bridge  over  the 
Cooper  River.  The  structure  complete  will  be  5000  ft.  long, 
and  will  have  a  bascule  draw  of  110  ft.  It  will  be  of  rein- 
forced concrete  construction  and  will  have  accommodations 
tor  car  tracks,  roadway  and  pedestrian  tramc.  W.  \\ .  Fuller 
is    Ch.    Engr. 

Birmingham.  Ala.— Bids  will  be  received  until  Jan.  6,  ly 
the  City  Council,  for  the  construction  of  a  reinforced  co- 
crlte  viaduct  at  12th  Ave.  and  27th  St  The  structure  will 
be  140  ft.  long,  and  will  be  built  over  the  tracks  of  the  Fris- 
co, Southern  and  Illinois  Central  railroads.  Walter  G.  Kirk- 
patrick  Is  City  Engr. 


Noted  Dec.  12. 


Cleveland,  Ohio— The  Dept.  of  Public  Service  is  consider- 
ing the  construction  of  two  elevator  bridges,  costing  about 
$500,000,  to  carry  the  tracks  of  the  Lake  Shore  and  Penns>l- 
vania  railroads  over  the  river,  replacing  the  old  Lake_  Shore 
swing  bridge  with  its  center  pi 
have  a  span  of  200  ft.,  and  the 
the  height  of  two  tall  to—  — 
tall    mast 


The  new  bridges  will  each 

entire   floor  will   be   raised   to 

n   elevator   fashion,   to  perm.t 

beneath.      The    Lake    Shore    bridge 


will  be  south  of  its  present  location,  while  the  new  Pennsj  1- 
vanla  bridge  will  be  on  the  present  site  of  the  Lake  Shore 
bridge  and  at  a  lower  level,  to  meet  the  grade  of  the  Penn- 
sylvania ore  docks.     W.  J.  Springborn  is  Dir.  of  Pub.  Ser. 

The  Board  of  Countv  Commissioners  has  decided  on  a  plan 
for  a  new  bridge  over  the  Big  Creek  to  replace  the  con- 
demned Brooklyn-Brighton  Bridge.  The  new  bridge  will 
start  at  west  25th  St.  and  Selz-r  Ave.,  and  will  end  at  Pearl 
Road  and  Partside  Ave.  The  estimated  cost  is  $1,00,000.  John 
F.  Goldenbogen  is  Clk. 

Cleveland.  Ohio — Fids  were  received  on  Dec.  19,  by  the  Di- 
rector of  Public  Service,  for  the  construction  of  a  bridge  over 
the  Cuvahoga  River,  from  Clark  Ave.  S.  E.  to  S.  W.  H.  Fath 
&  Son.  "Electric  Bldg..  Cleveland,  at  $223,450.  were  low  bidders 
for  the  portion  of  the  bridge  over  the  land.  The  Phee  Con- 
struction Co.,  Chicago.  III.,  at  $109,378,  were  low  bidders  for 
the  portion  over  the  river.  The  total  length,  including  ap- 
proaches, will  be  7000  ft.,  while  the  bridge  Itself  will  be  4300 
ft.      F.    Richards   is   Bridge    Engr.      Noted   Nov.    28. 

Toledo,  Ohio — .-V  resolution  has  been  passed  by  the  City 
Council,  authorizing  the  Director  of  Public  Service  to  ad- 
vertise for  bids  for  the  removal  of  the  present  bridge  over 
Swan  Creek  at  .'^t.  Clair  St.  to  a  point  at  the  old  side-out  of 
the  Miami  and  Erie  Canal.     J.  M.  Babcock  is  City  Clerk. 

Indianapolis,  Ind. — Bids  will  be  received  until  10  a.m..  Jan. 
14,  by  the  Board  of  Commissioners  of  Marlon  County,  for  the 
construction  of  a  reinforced  concrete  bridge,  over  Crooked 
Creek,   on  the  Myers  Road.     William  T.  Patten   is  Audr. 

Vincennes,  Ind. — Bids  will  soon  be  received  by  the  Board 
of  Commissioner.'!  of  Knox  County,  for  the  reconstruction  of 
a  100-ft.  span  bridge,  across  the  Duckee  River,  in  lower  Vin- 
cennes   Township.      John    C.    Scott    is    Audr. 

Springfield,    111. — The   Board    of   County   Commissioners   has 
pnpropriated    $6000    as    the    county's    share    toward    the    con- 
duction   of    a    steel    bridge    across    the    Sangamon    River,    in 
Salisbury    Township.      .\lvin    S.    Keyes    is    County    Audr 

.^^Oshkosh,  Wis. — Bids  will  be  received  until  noon.  Jan  '?9. 
by  the   Board   of   Public   Works,   City   Hall,   for  the    construe- 
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tlon  of  a  new  bridge  across  the  Fox  River,  at  "U  est  Algoma 
St.  Bids  will  be  received  for  the  substructure,  superstruc- 
ture and  approaches.  The  Scherzer  Rolling  Lift  Bridge  Co., 
Monadnock  Block.  Chicago,  111.,  are  Engrs.-in-charge.  Noted 
Dec.  26. 

Ida  Grove,  Iowa — The  State  Highway  Commission  is  tak- 
ing soundings  in  the  XIaple  River  preparatory  to  the  accept- 
ance of  plans  prepared  for  the  new  bridge,  which  will  be 
erected  across  it.  It  will  have  a  concrete  arch,  and  with 
approaches,   will    be    400    ft.   long. 

Eldorado.    Kan We    are    officially    advised    that    bids    will 

be  received  until  noon.  Jan.  7.  by  the  County  Clerk,  for  the 
construction  of  the  Weidlein  Bridge.  It  will  have  two 
reinforced-concrete   girders.      Noted  Oct.    10. 

Great  Bend.  Kan. — We  are  officially  advised  that  bids  will 
be  received  until  noon.  Jan.  10.  by  the  County  Clerk,  for  the 
construction  of  the  Great  Bend  Bridge,  across  the  Arkansas 
River.  The  structure  will  have  ten  45-ft.  reinforced-concrete 
girder  spans.  The  estimated  cost  is  $20,000.  C.  P.  Tounbein 
Is   County  Clk.      Noted   Oct.   24. 

MrCook.  Neb. — Bids  will  be  received  until  Jan.  15,  by  the 
Board  of  Commissioners  of  Red  Willow  County,  for  the  con- 
struction of  the  substructures  and  superstructures  of  all 
bridges  to  be  erected  in  the  county  during  1913.  C.  K.  Dutcher 
Is  County  Clk. 

Wayneavllle.  Mo. — The  County  Court  of  Pulaski  County 
has  ordered  the  construction  of  a  steel  bridge  across  the 
Gasconade   River,   at   Mayes   Ford. 

DenlHon.  Tex. — The  Red  River  Bridge  Co.  will  construct 
a  new  and  modern  steel  bridge  across  Red  River,  north  of 
Denlson.  The  proposed  structure  will  consist  of  three  spans, 
two  being  280  ft.  long,  and  one  100  ft.  long.  Provision  will 
be  made  for  accommodating  the  track  of  an  interurban  elec- 
tric line   upon    the   structure. 

L.Ittleton.  Colo. — Bids  will  be  received  until  Jan.  2.  by  the 
Board  of  Commissioners  of  .\rapahoe  County,  for  the  con- 
struction of  an  I-beam  bridge,  over  Little  Dry  Creek,  on 
State  Primary  Road  No.  3.     Robert  S.  Brown  is  County  Clk. 

MIddletown.  Idab.r — The  City  Council  Is  considering  the  ad- 
visability of  the  construction  of  two  bridges  across  Willow 
Creek.      The    estimated    cost   Is    $15,000. 

Salt  Lake  City.  Itah — Plans  for  the  viaduct  to  be  con- 
structed by  the  Denver  &  Rio  Grande  R.R.,  at  Fourth  South 
St.  win  be  approved  bv  the  City  Engineer  upon  authorization 
of  the  City  Commission.  The  bridge  will  be  a  steel  and  con- 
crete structure,  the  abutments  of  concrete  and  the  arch  of 
stol  construction.  C.  S.  Thompson,  Denver,  Colo.,  Is  Supt. 
of   Bridges,    of   the   railroad.      Noted    Oct.    31. 

+Taeoma,  Waiih. — We  are  officially  advised  that  the  Board 
of  Countv  Commissioners  has  awarded  a  contract  to  G.  A. 
MARSH,  "Tacoma.  at  $S442,  for  the  construction  of  three 
bridges  on  the  Stillacoom-Tacoma  .Scenic  Blvd.  Bids  were 
received  On  Dee.  21.  W.  A.  Stewart  Is  County  Audr.  Noted 
D<  c.    1 2. 

The  City  Commissioners  are  now  considering  the  con- 
struction of  a  8le.-I  viaduct  over  the  tracks  of  the  Northern 
Paclflc  Rv.  on  South  Tacoma  Ave.  The  estimated  cost  Is 
$40,000.      W.   C.    Raleigh   Is    City   Engr. 

Oakland.  Calif. — We  are  officially  advised  that  bids  will  be 
received  until  Jan.  6.  by  the  City  Council,  for  the  con- 
struction of  a  new  bridge,  at  Eighth  St.,  over  the  Lazoon, 
which  connects  Lake  Maritt  with  the  estuary.  It  will  be  of 
steel  and  concrete.  The  estimated  cost  Is  $25,800.  Noted 
Dec.   19. 

+Manta  Ilarhnra.  ('allf. — The  City  Council  has  awarded  a 
contract  to  J.  .M.  \VILLIA.M.S(JN,  at  $13,288,  for  the  construc- 
tion of  a  reinforced  concrete  bridge  on  the  East  Boulevard. 
Bids  were  received  on  Dec.  12.  Eldon  A.  Garfield  Is  City 
Engr.     -Voted   Dec.    5. 

Vaneoover,  B.  <*. — Bids  will  be  received  until  Jan.  13,  by 
thi'  City  Council,  for  the  construction  of  the  Oeorgla-Harrls 
St  brWIge.  It  will  be  of  concrete  and  steel  construction  and 
will  cost  approximately  $300,000.     Noted    Dec.   12. 

W ATKK    »llM't.V — IKHIGATION 

llootoD.  Manx. — The  following  bids  were  received,  Dec. 
27.     tiv     the    Supply    Department    for    the    pipe    for    the    hlgh- 


>larlburo.    >laaii.-   The    Advancement    Association    Is   agitat- 
nk'    It..     Inhiallallon    of    a    water    system    here. 


ninabamlnn.  X.  V. — According  to  press  reports,  tho  city 
rnntemplnles  the  Instnllntlon  of  a  second  nitration  plant,  os- 
tlmaied  lo  rn«t  $12S.O0O.  M.  Rtoppard  Is  Supt.  Water  Dcpt. 
Noted  Oct.   31. 

*Xrn  Vork.  S.  V.— We  are  officlallv  udvlsi'd  that  bids  for 
fi.fiirjKl  1(2.  r>niovlnK  rheslnut  growth  around  the  siti-  of  the 
K.n»l<.,  II. d.  rvi.lr.  In  the  towns  of  Mount  Pleasant,  North 
Cimib'  iitid  lliirrlx.n.  Wi-slihester  County,  were  received  bv 
the  Board  of  Water  Supply.  Dec.  23.  as  follows:  William 
Home  Co  71  West  I32d  Ht  .  N.w  York,  $20,900;  Theodore  L. 
Bristol  Ansonla.  Conn..  $22  COO:  Carpenter  *  Lindsay,  Paler- 
son  N  J  124.200:  H  H  Kerbaugh.  Inc.,  6  Church  St..  New 
York,    $3l.1'in       Noted   Dee.    12. 

Wrheneptadr.  !"•  V. —  According  to  press  reports,  bids  will 
be  received  bv  Fred  W  llenlley.  Hunt,  of  Water,  until  Jan.  8, 
for   furnishing   HBO   water   meters       Noted    Dec.    2*. 

Jeraer  Clly.  !(.  J. —  Press  reports  atnte  that  bids  will  be 
received  by  the  Board  of  Street  and  Water  Commissioners 
ontll  I  pm  Jan.  <!.  for  removing  the  reservoir  walls  from  the 
unused  portions  of  Reiervoir  No    3    E.   H    See  Is  Clk. 


'*+Trenton.  X.  J. — We  are  officially  advised  that  the  con- 
tract to  construct  a  water-purification  plant  here  has  been 
awarded  to  the  J.  S.  ROGERS  CO.,  Moorestown,  N.  J.,  at  $326,- 
906.  Bids  were  opened  by  the  City  Commissioners,  Oct.  i5. 
Noted  Nov.   14. 

Cantcn,  Penn. — We  are  officially  advised  that  Henry  W. 
Taylor,  Consult.  Engr.,  100  State  St.,  Albany,  N.  T.,  has  been 
retained  by  the  Citizens  Water  Co.  to  investigate  and  report 
on  water  supply  conditions. 

Troy.  Penn. — We  are  officially  advised  that  Henry  W.  Tay- 
lor Consult.  Engr.,  100  State  St.,  Albany,  N.  T.,  has  been  re- 
tained by  the  Borough  Council  to  investigate  and  report  on 
water  supply  conditions. 

Rehoboth.  Del. — An  election  will  probably  be  called  some 
time  (luiing  the  year  to  vote  on  a  bond  issue  for  the  in- 
stallation  of  a  water  system. 

+  Haltlin»re.  Jld. — A  contract  to  furnish  a  115-in,  Venturl 
met.  r  with  appurtenances,  has  been  awardei!  to  the  BUILD- 
ERS' IRON  FOUNDRY,  Providence,  R.  I.,  at  $5420.  Bids  were 
opened  Dec.   11,  by  the  Board  of  Awards.     Noted  Nov.  2S. 

\VaMhlngton,  D.  C. — See  item  Linde.  Federal  Government 
Work. 

+Falrniont,  AV.  Vn. — Wc  are  officially  advised  that  a  con- 
tract to  furnish  a  4.U00,U00-gal.  horizontal  cross-compound 
Corliss  high-dutv  pumping  engine,  for  the  water  system,  has 
been  awarded  to  the  EPPING-CARPENTER  CO.,  90  West  St.. 
New  Tork. 

Milton,  M'.  A'a. — Bids  will  be  received  by  H.  E.  Jackson, 
City  Recdr.,  until  Jan.  3,  for  furnishing  material  and  con- 
structing a  water  system  here.  Plans  were  prepared  by  the 
LKfete-Maupin    Engineering   Co.,    Huntington,    W.    Va. 

Greensboro.  N.  C. — Bids  will  be  received  by  the  Board 
of  Citv  Commissioners  until  2:30  p.m..  Jan.  9,  for  the  pur- 
chase "of  $10,000  bonds  for  improving  the  water  and  sewer 
systems,  and  $25,000  bonds  for  street  improvement.  T.  J. 
Murphy   is   Mayor.  

Lyons.  Ga. — Bonds  for  $12,000  have  been  voted  for  im- 
proving the   water  system  and   the   electric-light   plant. 

+  .\laebua,  Fla. — According  to  press  reports,  a  conract  to 
install  a  \vater  system  and  an  electric-light  plant  here,  has 
been  awarded  to  the  J.  B.  McCRARY  CO.,  Atlanta,  Ga.,  at 
appro.\lmately    $26,000. 

Baton  Rouge.  La. — The  Baton  Rouge  Water  Works  Co.  con- 
templates the  construction  of  a  reinforced  concrete  reservoir. 
Bids  will  probably  be  asked  this  month.  John  H.  Wood  is 
Mgr. 

Lellehiield,  Ky The   W.   T.   McCaskey  Light   &   Power   Co. 

will  install  a  water  system  here.  Plans  are  now  being  pre- 
pared and  contracts  for  machinery  will  be  placed  in  the  near 
future. 

Canton.  Ohio — The  Finance  Committee  of  the  City  Coun- 
cil favors  tlie  expenditure  of  $10,500  for  purchasing  addi- 
tional  pumps  and  drilling  new  wells  for  the  water  system-. 

Clyde,  Ohio — The  Moore  Engineering  Co.,  Cleveland,  Ohio, 
has  been  retained  bv  the  city  to  pi-epare  plans  and  specifica- 
tions for  reconstructing  and  extending  the  water  system  and 
elcctrU-lIght  plant.  Bonds  for  $;iO,000  were  recently  sold  for 
this  work.     Noted   Nov.  21. 

East  Liverpool,  Ohio — An  election  will  soon  be  called  by 
B.  L.  Bennett.  City  Solicitor,  to  vole  on  a  $250,000  bond  issue 
for  installing  a  mechanical  filtration  plant  and  making  other 
Improvements  to  the  water  system. 

+'roled»,  Ohio — We  are  officially  advised  that  the  contract 
to  rebuild  and  enlarge  a  part  of  the  high  service 
station,  has  been  awarded  to  thi'  A.  UIONTLKY 
Toledo,  at  $26,445.  The  other  bids  were  as  follows:  Henry 
J.  Splrker  Co.,  $27,114;  Berrs  OfTut  Co..  $27,830;  J.  C.  Le  Duke 
Co..   $30,390;   Thomas   Moylan,    $34.91)0.      Noted    Dec.    19. 

Toledo,     Ohio — De     Vore     &     McGormley,  Consult.     Engrs.. 

Nasby     Bldg.,    Toledo,     are    preparing    plans  for    a    one-story 

pumping  station.  90x104  ft.,  for  the  city.  Estimated  cost, 
$200,000,     J.  R.  Cowell  Is   DIr.   Pub.  Ser. 

Ann  Arbor,  MIrh. — We  are  officially  advised  that  bids  for 
pujnping  live  artesian  wells  were  recelvi-d  by  the  Spe- 
cial Water  Committee.  Dec.  20,  as  follows:  Hill  Tripp  Pump 
Co.,  And.-rson,  Ind.,  $8400;  W.  J.  Harper,  Wauseon,  Ohio,  $7350. 
Manlcy  Osgood   Is  City  Engr.      Noted   Dec.   12. 

Grand    Rapids,    Mlvh. — Press    reports    state    that    bonds    for 
$100,000   have   been   voted   for  extending  the  water  system.      J. 
■    Schrlv.r    Is   City    Clk. 

Kalamasuo,  MIeh. — Bids  will  be  received  by  C.  L.  Miller, 
City  Clk.,  until  Jan.  6,  for  furnishing  about  500  tons  of  4- 
to  12-In.  c.-l.  water  pipe. 

Olivet,  MIrb. — Surveys  are  being  made  for  the  Installation 
of  a  water  system  here.  An  election  will  probably  soon  be 
called   to   vote  on    this   proposition. 

Ashton,  III. — The  City  Council  has  passed  an  ordinance 
providing    for    the    Installation    of   a    water   system. 

^lirardstonn.  III See  Item  under  Miscellaneous:  Drain- 
age   Pumping    Plant.     Beardstown. 

Chlengn,  III. — The  Mayor  has  sent  a  message  to  the  City 
Council  urging  the  Immediate  development  of  high  water 
pressure  systems  for  dllTi-rent  sections  of  the  city.  The 
necessary  protection  can  be  furnished  thi-se  <llsti'Icts  only  by 
the  Installation  of  a  high-pressure  system  operating  Inde- 
pendi'ntly  from  the  present  system.  Thi'  cost  of  tho  entire 
system    was    given    as    $4, 423. (lis. 

KiKtn,  III.-  The  Water  Department  contemplates  tho  con- 
struction of  a  standpipe  estimated  to  cost,  with  other  Im- 
provemens.    $25,000.      C.    L,   Kohn    Is   Comr. 

Anllcn,  Wis. — Arthur  M.  Morgan,  Consult.  Engr.,  Ill  West 
Monroe  St.  Chliago.  has  been  retained  to  appraise  the  value 
of  the  water  svsti-m.  The  city  will  either  buy  the  plant  or 
Install   a   new  system. 
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Helle  Plolnr,  lown — We  are  ofllrlallv  adviHrd  that  Churl. h 
P.  Chase,  Cdiisult.  EnKr.,  Clinton,  Inwa.  huH  brcii  rvtulticd  hy 
the  City  (^ouiull  to  supervise  the  iiistallatloii  uf  uti  air  lift 
ur   eentrlfunal    pump,   and  extenslona    to   the   water   system. 

+NI0UX  Vlty,  Uma — We  are  olllclally  advised  that  the  coii- 
traet  to  eonstruct  a  relnforced-eonerele  reservoir  H^  ft  In 
diameter  and  3a  ft.  deip  at  the  wall,  and  for  enlarKlntf 'the 
existing  reservoir  to  the  same  dimensions,  has  been  awarded 
to  JP:.VSEN  *  KRAGE,  Sioux  City,  at  $39,812.  Bids  were 
opened    Uee.    14.      Noted    Dee. 

Vnlley  June«l»n.  lown— \Ve  are  ofnelally  advised  that 
Charles     P.    Chase,    Consult.     Rntcr.,    Clinton.     Iowa,    has    been 


L.nke  City,  Minn.— Charles  P.  Chase,  Consult.  Kngr.,  Clin- 
ton, Iowa,  has  submitted  preliminary  plans  for  reconstructing 
the    water    system    here. 


S«.  rani.  .Minn. —  Bids  will  be  received 
Park  Commissioners  until  2  p.m.,  Jan.  6,  f 
/prater  tanl<  and  tower  at  Phalen  Park.  G. 
Secy. 


the  Hoard  of 
eonstruetinB  a 
Keddlniiton    la 


BurllnKOmr,   Knn. — Bids  will   be   received   by   the   city  until 
Jan.   9,   for   constructing   a   water   system   and   filtration    plant 

prepared     by    A.    J. 
.    Prlngle    Is    Mayor. 


stimated  to  cost  $56,000.  Plans  wer 
Smith,  Consult.  Engr.,  Emporia,  Kan. 
Noted  Dec.   5. 


Dlller,  Kan. — The  city  contemplates  a  bond  issue  of  $5000 
for  completinK  the  water  system. 

(iardeu  City,  Kan. — At  an  election  held,  Dec.  17,  bonds  for 
$40,000  were  voted  for  installing  a  municipal  water  system 
and  electric-light  plant. 

Hnmholdt.  Knn. — We  are  officially  advised  that  all  bids 
received,  Dec.  20,  for  extending  the  water  intake,  were  re- 
jected. The  material  will  be  purchased  by  the  city,  and  the 
work  done  under  the  supervision  of  I.,.  C.  Willis,  Consult. 
Kngr.     .1.   E.   Wakefield   is  City  Clk.     Noted  Dec.  5. 

+  KanxnH   City.   Kan. — A    contract    to    furnisn   a    centrifugal 

pump  of  15,000,000  sal.  daily  capacity,  has  been  awarded  to 
the   BRAVO   DDYLK   I'O..    Pittsburgh.    Penn..   at    $7335. 

Billlnex.  Mont. — Bids  will  be  received  by  the  Directors  of 
the  Lookwood  Irrigation  Di.-itrict  until  .Ian.  fi,  for  constructing 
the  necessary  pipe  lines,  distributint,'  canals  and  pumping 
plants  for  the  proposed  irrigation  system.  E.  D.  Ford  Is 
Secy. 

xMaltn,  Mont. — See  Item  under  Federal  Government  Work. 

Turon,  Kan — At  a  recent  election,  bonds  for  $20,000  were 
voted  for  installing  a  municipal  water  system  and  an  electric- 
light  plant   here. 

MrlntoMh,  S.  D. — Bonds  for  $12,000  have  been  sold  for  in- 
stalling a  water  system  here.  B.  H.  Borresen,  Watauga,  S.  D., 
is  Consult.  Engr.,  and  John  J.  Flaherty,  City  jVudr.  Noted 
Sept.   26. 

Cmly,  Wyo. — The  Town  Council  has  instructed  the  Town 
Engineer  to  investigate  the  efficiency  of  the  water  system  and 
recommend  improvements.  It  is  planned  to  expend  $30,000 
for   this   work. 

Heller  ISiirlnes,  Ark.. — The  Board  of  Public  Improvements 
has  retained  Dickson  &  Watkins.  Consult.  Engrs.,  Little  Rock, 
Ark.,  to  prepare  plans  and  specifications  for  water  and  sewer 
systems    here. 

+McGehee,  .\rk. — The  contract  to  construct  a  water  system 
and  an  electric-light  plant  here_,  according  ro  plans  prepared 
by  the  Missori  Valley  Engineering  Co.,  has  been  awarded  to 
T.  C.  BROOKS  &  SONS.  Jackson,  Mich.,  $34,189.  Bids  were 
opened  Dec.   16.     Noted  Nov.   28. 

Balmorhea,  Tex. — The  Mountcastle  Irrigation  Co.  recently 
acquired  about  5000  acres  of  land  in  addition  to  its  other 
holdings  near  here  and  will  extend  its  system  of  irrigation 
to    cover    the    new    tract. 

Crystal  City,  Tex. — An  election  of  taxpayers  has  been 
called  for  Jan.  11.  to  vote  on  the  proposition  of  issuing 
$14,500  of  bonds  for  the  construction  of  a  water  system. 

tiarwood,  Tex. — The  Garwood  Irrigation  Co.,  which  has 
Its  principal  office  at  Hamilton,  Ohio,  will  construct  a  system 
of    irrigation    near   Garwood. 

MontBomery,  Tex. — The  tax-payers  have  voted  bonds  for 
$10,000  for  the  installation  of  a  water  plant  here. 

Pleasanton,  Tex. — The  Atascosa  Valley  Irrigation  Co.  has 
been  organized  with  principal  offices  here  and  a  capital  stock 
of  $120,000.  to  construct  a  system  of  irrigation  near  Pleasanton. 
It  is  also  establishing  a  new  town  called  Coughran  upon  the 
lOOO-aere   tract    of  land,   which   is  to   be   irrigated. 

Smeetivater,    Tex Thomas    Trammel!.    Pres.    of    the    local 

water  company,  announces  that  work  will  soon  be  started  on 
the  construction  of  a  reservoir  on  Sweetwater  Creek,  seven 
miles  southwest  of  here,  and  the  laying  of  a  pipe  line  to  con- 
nect the  proposed  reservoir  with  the  distributing  system  in 
the  city. 

Durant.  Okla. — The  taxpayers  have  adopted  a  resolution 
i-alling  upon  the  city  authorities  to  submit  a  proposition  for 
the  issuance  of  bonds  in  the  sum  of  $S0,000  for  a  water  sys- 
tem. 

Sapulpa,  Okla. — Bonds  for  $75,000  have  been  voted  for 
extending  the  water  and  sewer  systems.  For  particulars,  ad- 
dress  the   Mayor.     Noted   Dec.   26. 

+Farmlnf^on.  AVash. — The  contract  to  construct  a  munici- 
pal water  system  here  has  been  awarded  to  FOSTER  &  KIN- 
DLE. Spokane.  Wash.,  at  $7898.  Bids  were  opened  recently 
by  the   City    Clerk.      Noted   Oct.    31. 

Centralla,  AVaxb. — Bids  will  probably  be  asked  in  March 
for  constructing  a  gravity  water  system  here.  Stanley  Ma- 
comber,    Centralia,    is    Engr.      Noted   Nov.    7. 


+  Srnl<lr,  \Vni>h. — The  contract  to  eoniilrucl  water  maInK 
III  Thlril  St.  and  oth.-r  MtreeiH,  hUH  been  awiirdeit  to  F.  .Vle- 
CLIOLLAN,    (ili.be    Hloek,    Heallle.    at    $173,526.      Noted    Dec.    26. 

I.nrayrttr,  Ore. —  At  a  r.-cnt  election,  boiidn  or  $30.UliO 
wer.-  vole. I  for  lb.'  Installation  Of  a.  municipal  wuti-r  ityittiiii 
here.      N..I.-.1    li...   26. 

i'airllanti,  Mrc^  lIldM  will  Ix-  ri-eelved  by  the  Water  lionril 
until  4  p.m.,  Jan.  2,  for  furnliihlnK  the  followliiK:  10,125  liraMM 
I'lirporutlon  cocks  from  '/i  to  2  In.:  2170  Ions  30-ln.  c.-l.  pip.-: 
1312  tons  24-ln.:  380  tons  l«-ln.;  1X28  tons  8-ln.:  310  Ions 
6-ln.;  320,000  lb.  nig  lead;  30,000  ft.  '/4-ln.  galvanized  wrought 
pipe;  6500  ft.  %-\n.:  2500  ft  1-ln.;  300  ft.  lV4-ln.:  700  ft.  1V4- 
lii.:  500  ft.  2-ln.:  410  gate  valves  from  fl-  to  30-ln.,  and  350 
lire   hydrants.      Frank  T.    Dodge   Is  .Supl. 

llrillanilM,  Calif.— Thi-  Directors  of  the  Kontana  I^nd  & 
Water  Co.  hav.:  ord.Tid  that  bids  bi'  aski-d  for  the  conBtructlun 
of  26.00(1   ft.  of  Irrigation   lal.-rals. 


+lliii<ton,    MnMM. —  lilds    f.)r    i-onslructlng    scwerM    were    re- 

eelvud  by  thi'  li.iard  ..f  Public  Works,  Dee.  20,  as  follows: 
Hralnerd  Koa.l  .ind  li.dforil  St.,  lirlghton:  WILMA.M  I... 
DOLAN.  $7231  (award.d  .•..ntrnct):  John  J.  Ij«ne,  $7277;  An- 
tony Cefalo.  $7637:  Anthony  Baruffaldl,  $7817;  McCarthy  A 
Walsh,  $S4S0;  John  ,Mei'ourt  &  Co.,  $8943:  Andrew  M.  CuHa<k. 
$8947;  George  J.  It.gan,  $9223.  In  Northern  Ave.,  South  Hoh- 
ton:  LOIMS  HA  MHi.N'l.  $7821  (awarded  conlraei);  Antony 
Cefalo.  $,S12.S;  .\nth.iny  liaruffaldl,  $8906:  McCarthy  &  Walsh. 
$9031;  M.  D.'  Matl.o.  $9135:  .M.  Uuhho,  $9319:  William  L.  Do- 
Ian,  $10,648;  An.lrew  .M.  Cusaek,  $11,740;  George  J.  Hegun. 
$12,639:    D.    K.    Lynch.    $13,611.      Noted    Dec.    19. 

OyHter  Bay  (U  I.),  N.  Y — At  a  special  meeting  of  the 
Oyster  Bay  Citizens'  League,  a  committee  was  appointed  to 
Investigate  th.-  proposition  to  Install  a  sewer  system  here. 
E.   A.   Hegemand    Is  a  member. 

+SyracnNe.  N.Y.— According  to  press  reports,  a  contract 
has  been  awarded  by  the  Board  of  Contract  &  Sup- 
ply, to  JAMES  SWIFT,  Syracuse,  at  $19,981,  for  constructing 
the    Bellevue    Ave.    sewer    system. 

-^iXonark,  !V.  J.— Rids  will  be  received  by  the  Passaic  Valley 

Sewerage  Commissioners  until  2  p.m..  Feb.  4,  for  constructing 
Section  7  of  the  main  Interc.-pting  sewer,  in  compressed-air 
tunii.l  in  the  city  of  Newark.     John  S.  Gibson  Is  Clk. 

Jenklntown,  I>enn. — Preliminary  plans  have  been  prepar'-rl 
iSJ.' „i,„''    installation    of   a   sewer   system    here,    to   cost   about 

$  .5,000. 

North  Braildofk,  Penn. — Bids  will  be  received  by  the  bor- 
ough until  3  p.m..  Jan.  3.  for  constructing  terra  cotta  sewers 
in  Verona  St.  Plans  and  specifications  are  on  file  at  the 
office   of  George    F.   Slefers.    Boro,    Engr. 

Tonanda.  Penn — The  Borough  Council  has  approved  the 
plans  and  specifications  prepared  for  the  installation  of  a 
sewer  system  and  sewage-disposal  plant  here.  Estimated 
cost,   $96,510. 

:^+Bnltlniore,  Md. — According  to  press  reports,  th"  con- 
tract to  construit  storm  sewers.  Contract  No.  24.  hao  been 
awarded  to  B.  F.  SWEETEN  &  SON.  Caroline  and  Madison 
Sts..  Baltimore,  at  $166,194.  Bids  were  opened  by  the  Board 
of  Awards.  Dec.  IS.  Calvin  W.  Hendricks  is  Ch.  Engr.,  Sew- 
erage   Comn.      Noted    Dec.    5. 

♦+The  contract  to  lay  house  connections  across  footways 
in  Disticts  19  A  and  21.  Contract  106.  has  been  awarded  to 
WILLIAM  MCCARTHY  &  CO.,  121  Pearl  St.,  Baltimore,  at 
$37,834.  Bids  were  opened  by  the  Board  of  Awards,  Dec.  18. 
Noted    Dec.    12. 

Martinsburg,  \V.  Va. — The  city  contemplates  the  construc- 
tion of  a  sewer  system,  with  a  sewage  disposal  plant  on 
Turcararo    Creek.      Estimated    cost,    $215,000. 

Greensboro,    X.    C. — Se 

gation. 

.Vreadia.  Fla. — Bids  will  be  received  by  the  Board  of  Bond 
Trustees  until  noon,  Jan.  15,  for  constructing  a  sewer  system 
for  the  city.  Plans  and  specifications  are  on  file  at  the  offlce 
of   the   City    Engineer.      J.   L.   Jones   is   Secy.-Treas. 

Laurel,  Miss. — We  are  officially  advised  that  plans  have 
been  completed  by  Charles  P.  Chase,  Consult.  Engr.,  Clinton. 
Iowa,  for  the  construction  of  six  miles  of  sanitary  sewers  here. 

+New  Orleans,  La. — Bids  for  Contract  50  D,  constructing 
a  lined  and  covered  canal  and  siphon  under  the  Caronde- 
let  Navigation  Canal  were  received  bv  the  Sewerage  ;  nd 
Water  Board.  Nov.  19,  as  follows:  .MITCHELL  BORNE  CO., 
I.,TD..  323  Saratoga  St.,  New  Orleans.  $497,049  (awarded  con- 
tract): Jefferson  Construction  Co.,  Perrin  Bldg.,  New  Orleans, 
$594,923. 

+Bids  were  received  at  the  same  time  for  Contract  48  D, 
excavating  open  drainage  canals.  Upper  Protection,  Clai- 
bourne,  Florida  Walk,  Marignv  Ave.  and  Broad  St.,  ETTA 
(XiNTRACTING  CO..  S26  Perdido  St..  New  Orleans.  $91,959 
(awarded  contract);  Southern  Dredging  Co.,  Mobile,  .\la., 
$100,374:  Hampton  Reynolds.  7823  Birch  St.,  New  Orleans, 
$103,516:  General  Contracting  Co.  1023  Hibernia  Bank  Bldg., 
New  Orleans,  $119,598:  John  Riess,  Hibernia  Bank  Bldg., 
$119,929;  W.  J.  Comerford,  120  North  Peters  St..  New  Or- 
leans,   $131,824.      Noted    Oct.    24. 

Louls^-llle,  Ky. — Specifications  have  been  completed  for 
constructing  sewers  in  32nd,  Green,  West.  Eleventh  and 
Tenth   Sts.      Roy   W.    Burke   is   .\sst.   City    Engr. 

Columbiana,  Ohio — At  a  special  election  recently  held, 
bonds  for  $25,000  were  voted  to  install  a  sewer  system  and 
sewage   disposal   plant. 

Columbus,  Ohio — The  Commissioners  have  made  surveys 
for  the  East  Columbus  Sewerage  District  No.  1.  which  In- 
cludes parts  of  Mifflin.  Marion  and  Truro  Townships.  A 
sewage  disposal  plant  will  be  constructed  near  Alum  C  "eek. 
Estimated    cost,    $20,000. 

Shaker  Heights,  Ohio — Bids  will  be  received  bv  Carl  A. 
Palmer.  Village  Clk..  First  National  Bank  Bldg.,  until  noon, 
Jan.    20,   for  constructing   sewers. 
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+S,.abenTllle.  Ohl»-A  contract  to  const,  uct  a  se«e>;J': 
Summit  We.  has  been  awarded  to  J.  O.  BA  i  t-b.  sieuoeu 
vilU-.   at   $6012. 

Toledo.  Ohio— The  State  Board  of  Health  has  disapprove'l 
of  the  present  method  of  disposing  of  sewage  at  V  '  d^°°?; 
between  Glendale  Ave.  and  Delaware  Creek.  Plans  for  a  new 
system  have  been  submitted  by  property  owners. 

Elkhart,  Ind.— We  are  officially  advised  that  bids  will 
be  received  bv  B.  I.  Bixler,  City  Clk.,  until  10  a.m..  Jan  8.  for 
constructing  'sewers  in  the  13th  District.  Estimated  cost. 
$9350. 

JrirerHonvlilr.  Ind.— According  to  press  reports  h'ds  will 
be  received  by  the  Common  Council  until  Jan  i.  \oi  c  on- 
structing    sanitary    sewers.      E.    \V.    Uauth    is    City    Clk. 

LannlDK.  Mich.— The  City  Engineer  has  been  instructed  "oy 
the  City  Council  to  prepare  plans  for  the  construction  of 
sewers  in   Beech   and   Chrlstlancy   Sts. 

VblnKdon.  III.— Bids  will  probably  be  asked  ^y  the  Board 
of  i^Jcal  improvements  early  In  the  lV'l"%'°^^l}'''al"esbulg 
tion  of  a  sanitary  sewer  system.  A.  U  Riche>,  oaiesouii,. 
111.,    is   Consult.    Engr. 

..^ri^;"^.^!!^'s.^^  ?n  i^vj^:'c^y'^d'Vai"sfi' 

+tllntoB.    Io«a-We    are    officially    advised    that    the    con- 

$20  396.    Bids  were  opened  by  C.  J.  Reusche.  i,u>    <.ik.,  j^c.  ^    . 

.Noted    Dec.    19. 

Carf  "cr.r-H:n*'g'""fTr^\'}."/cortrucMr„  o^f-'s^Je^^s  ^iJ' vIho^s 

otSr  ST^^J-jJ^-vr^^^c^yt^fi^Tt^ehJ^pe: 

e»{?maled  "S  cost  $80,000.  Plans  were  prepared  by  ^^  orley  & 
BlacT  consult    Engl s.,   Reliance   Bldg..  kansas  City.  Mo. 

.<•    „,  r-i.v    «    D— Plans  and  specifications  have  been  placed 
Sloax  Clt>.  *>.  u-  „1  ,,''"  p,   ..    gnKlneer  for  the  construction 

R„b...d.  «.--B;a.  will   B'°l>"'i'.S."K'.  'JSriSTi  'u 

.i.-:,'^.r.s^.TSA.-t;ivs;«.-Ka 

S..wer  Ul»trlr.  J'?"-:„»P;;''„"/-fh'e  ifoard  of  pITblic  Tmprove- 
may  be  obtained  at  '"»■  ''"";^,"ii'";,r  Maxine  Reber  Is  Pres. 
,T?re  ?.d'  '.l^J.i'.^TnK  Cr,;r"^r'rT,:o';-ts.''$''3^9:i00  has  been  ap- 
proprlated    for    this    work. 

Plallriof-r;;^  pV^ed  '^l.^-^li'^r  '^r^^\.^^.<^^'^ 
Th*    nc.nt    bond    Issue   of   $70,000. 

Hebcr  spring..  Ark.-See  Item  under  Water  Supply-Irn- 
catlon. 

ii.ll..    Trx The   City   Commission   has  adopted    plans   for 

3'»rI^fTT?s.e''m"^o?rw'^rr'}ie?:::^"'   '"■   '"   ''''""'- 

MnaatuD     Tei.— Bld»    will    be    received    by    Dan    C.    Smith. 

HoniituB,  ifx.---.>"  B  constructing  storm  sewers  in  the 
K?.u  th""w';rd  Th.  •  work  "nclud'-H  approximately  12.000  ft. 
,fRB  In  to  »-ft  Sewers.  46  manholes,  and  160  «itch-ba»lns. 
H  B  Rice  Is  Mayor.  Plans  are  on  llle  at  the  office  of  F.  U 
Dormant.   City    Engr. 

JapkaoDVillr.  Tr«.— A  survey  of  the  city  Is  being  made 
with  a  ^"w  I '  InHtalllng  a  sewer  system  during  the  spring. 
KHtlmut.d    coHi.    $35,000    to    $40,000. 

l-olytrchnlr.  Tr..-Hond«  ^'r*' 5.000  have  been  voted  for 
...mpleling   the  sewer  system.     Noted   Nov.  28. 

H.DulDa  OklB.— Bonds  for  I2.';.0"0  are  being  sold  for  con- 
.tru.t'ng  "ewer"  here     I.  O.   Anderson  U  City  Clk. 

ii..<rr  «olo.— The  Board  of  I'ubllc  Works  has  adopted 
1  -  ..nil  «i.eilfl<atlonB  for  the  construction  of  sewers  In 
.I'liLTlstrlct    .n'...    13.      S.    B.    Bradley    Is   Pres. 

v,,_-i--      *rU. Bids    will    be    received    about    Jan.    15,    for 

,..n.lr""t'nK  a  sewer  system  here,  according  to  plans  pre- 
,  ,  r.".l  1  v  Krank  A.  Ijithrnp.  Consult.  Engr..  Hlggins  Bldg.. 
1  '.H  Angel.  H  Ksllmiled  cost.  $50,000.  1..  W.  Mix  Is  .Mayor. 
.Noted    .Nov.    21 

-.__,„  »rl«. The  City  Commission  will  soon  call  an  elec- 
tion t"vT;t.'-  on  a  proposition  to  InMlnll  a  sewer  sysi.m  here. 

.>.<-.^nill>     llrr. We    are    omdally    advls.-d    thai     th.'    eon- 

irattt  ??""r;.ric'  vltrltled  elay  ;>lpe  sewers  In  District  N'o.  1 
t,».l,.eA  awarded  to  KDWl.N  EI,l.l.N<!.SKN.  Coqulll.-,  at 
•"'"     .'.'.""...J'     ".i...r    bids    were:    Ja.  ..I.sen- Hade    Co.,    Portland. 

, ri     Portland.   $11,324;    II.    Venske,  Cottage 

<  i'lrdon.    Corvnllls,    $14,298:    Dennis    & 


tioniiri       The    other    bid 

•  111.?!      II      M     .1     ■ 


>'.r<l*in.     .   .irviiiiin,     «ii,&i>n,     ir.'.i.i.n     «k 

$II.K00:  W.  J.  l.onKMlon.  Cooullli-, 
opened  Dec.  I«.  P.  .M.  Ilall-(,ewls 
12. 


main  s;ewer  will  be  connected  with  the  outfall  by  mtans  of 
a  pumping  plant.     The  cost  will  be  $17,000,  exclusive  of  pump. 

«auf->  Monica,  Calif. — The  J.  D.  Keen  Co..  Dudley  Bldg.. 
Santa  Monica,  submitted  the  lowest  bid  at  $9800  for  construct- 
ino-  lateral  sewers  to  connect  with  main  No.  5.  at  Santa 
M.inica  The  other  bids  were:  B.  Teaco,  Higgins  Bldg.,  $11,960; 
John  slitalo,   476   Bell  St.,  Los  Angeles,   $12,850. 

Edmonton,  Alta. — The  City  Engineer  has  prepared  esti- 
mates for  extending  the  sewer  system  to  the  exhibition 
grounds,  with  an  outlet  into  the  Rut  Creek  sewer.  Cost, 
$■20,000. 

Kelownn.  B.  C. — A  bylaw  has  been  passed  at  Kelowna, 
providin.s   $40,000   for  completing  the  sewer  system. 

G.VRB.VGE 

IluiValo.  N.  Y. — The  city  is  considering  the  erection  of  a 
municipal  plant  for  garbage  and  refuse  disposal  after  the 
present  five-year  private  contract  expires.  F.  G.  Ward  is 
Conir.    Pub.    Wks. 

Schenectady,  N.  Y. — The  Common  Council  is  considerin.s 
issuing  $100,000  of  bonds  for  the  construction  of  a  garbage 
disposal  plant. 

AVnshlngton.  Penn. — Bids  "will  be  received  until  Jan.  20. 
by  John  Griffiths,  Boro.  Clk.,  for  the  construction  of  a  20-ton 
garbage    incinerator. 

Cleveland.  Ohio — The  city  will  improve  its  garbage  dis- 
posal  plant    at   a   cost    of    $50,000. 

F»-ittle,  AVn»h. — The  city  is  considering  the  purchase  of 
equipment  and  apparatus  for  the  collection  and  disposal  of 
garbage.      Estimated    cost,    $50,000. 

Berkeley,  Calif. — The  following  bids  were  opened  by  the 
Citv  Council,  Dec.  17,  for  the  construction  of  the  proposed 
garbage  incinerator  plant;  Destructor  Co.,  New  York,  $86,500: 
Universal  Engineering  Co.,  San  Francisco.  Calif.,  (1)  $74,431: 
$82,107:  and  $69,827:  Dixon  Engineering  &  Construction  Co., 
Toledo.  Ohio,  $65,000:  Refuse  Disposal  Co.,  San  Francisco,  $61.- 
250. 

STREETS   .\ND  RO.VDS 

Harpenvell,  Me. — Bids  "will  be  received  until  Jan.  4.  b'.- 
the  Board  of  Selertmen.  for  the  construction  of  a  road,  the 
work  to  include  about  2100  cu.yd.,  of  ledge  excavation,  and 
1400  cu.yd.  concrete  masonry.      Edward  M.   Pierce  is  Chn. 

Walerbnry,  Conn. — The  Board  of  Public  Works  has  recom- 
mended that  wood  blocks  be  used  for  the  new  pavements  on 
parts  of  East  Main,  Bank  '^outh  Main  and  Grand  Sts..  and 
Exchange  Place:  between  ^5,000  and  20,000  sq.yd.  will  be 
required.  The  Board  has  recommended  vitrified  brick  for  a 
section  of  Mendow  St..  between  Field  and  Bank  Sts.  About 
4000  sq.vd.  will  be  required.  William  H.  Sandland  is  Clk.  of 
the  Board,   and  Robert  A.   Cairns  is  City  Engr. 

IlnfTalo,  N.  Y. — Bids  will  be  received  until  11  a.m..  Jan.  2. 
bv  the  Dept.  of  Public  Works  for  repaying  portions  of  Jack- 
son. Washington,  Mortimer  and  Elk  Sts.,  and  Delavan  Ave. 
Francis  G.   Ward  is  Comr. 

!Vew  York.  X.  Y.  (Borough  of  Queens) — The  foUowinnr  are 
low  bids  received  bv  the  President  of  the  Borough  for  various 
street  improvements:  Hastings  Paving  Co.,  at  $17,446.  for 
grading  and  laving  sidewalks  on  Jackson  Ave.,  Corona:  same 
company,  at  $14,834,  for  paving  Raildle  .St..  Long  Island  City. 
with  asphalt:  at  $8926.  for  paving  the  Boulevard,  I-ong  Tslanfl 
Citv.  with  asphalt  block:  and  at  $6375,  for  paving  a  section  of 
Pro'soect  St..  T.,ong  Island  Citv.  with  asphalt:  J.  P.  Claner,  at 
$44,670,  for  paving  a  part  of  Cypress  Ave.,  Evergreen,  with 
improved  granite   blocks. 

New  York.  N.  Y Bids  will   be   received   until   11   a.m..  Jan. 

21,  bv  the  Board  of  Water  Supply,  165  Broadway,  for  surfic- 
ing  with  vitrified  brick  block,  the  highways  around  the 
Ashokan  Reservoir,  in  the  towns  of  Olive,  Marbletown,  Hur- 
ley, Woodstock  and  Kingston,  Ulster  County,  undi'r  Contract 
No.   134.     Charles  Strauss  is  Pres.   Bd. 

SyrneuHe.  N.  Y. — Bids  for  paving  North  Franklin  St..  from 
the  Erie  Canal  to  Noxon  St..  have  been  received  by  the  Board 
of  Contract  and  Supply  as  follows:  Warner-Qulnlan  Co.  bdl 
$10,705  for  vitrified  block  and  $1,147  for  asphalt.  Guy  B. 
Dickinson  bid  $10,765  for  vltrlM.'d  block  and  $10,207  for 
asphalt.  F.  J.  Bakir's  bid  was  $10,583  for  vitrified  block  and 
$10,056   for  asphalt.      J.   J.   Halloran    Is  Secy,   of   the   Bd. 

+HackenHnek,  Si.  J. — A  contract  has  been  awarded  by  the 
Board  of  Freeholders  to  ERNEST  ABRAHAMS.  Hackensaek. 
at  $59,122.  for  the  Improvement  of  the  Anderson  Ave.  Road. 
Noted   Dec.    19. 

JerHry  City.  N.  J. — Bids  will  be  received  until  2  p.m..  Jan. 
6.  bv  the  Board  of  Street  and  Water  Commissioners,  for  the 
Improvement  of  Van  Wagenen  Ave.,  from  Stuyvesant  to  Sip 
Aves.,  and  for  necessarv  repairs  to  asphalt  pavements  In  vari- 
ous streets.      Edward  B.  See   Is  Clk. 

PlttHburich,  fenn. — Bids  will  be  received  until  10  a.m.. 
Jan.  10,  bv  the  Citv  Controller,  for  stn-et  ImprnviMnents  as 
follows:  Grading,  curbing  and  paving  with  block-stone  por- 
tions of  B,  Klrkpatrick  and  Reynolds  Sts.:  for  grading,  curb- 
ing and  paving  with  asphalt  on  Antl.'tam  and  l.loyd  Sts.: 
grading,  curbing  and  paving  with  brick  on  Cowl.'y  St.. 
Decision,  J.Milan,  Anton,  llurd  and  (VN.dl  Alleys;  for  grading, 
curbing  anil  paving  Marv  St..  rrnni  South  20t)i  to  South  21st 
St..  paving  with  blockalone  and  brUk.  a  section  of  Rocklanil 
Ave.,  a  seetlon  of  Mlac  St.  with  asphalt  and  I'Hck,  and  for 
repaying  with  blockatone  South  lllh.  Soulb  12lh.  Sarah  and 
Bradlsh  Sts.    Joseph  G.   Armstrong  Is   DIr.   of   Public  Service. 


■>«r<laail      Ore. The    S.-wer    Committee    of     the     Hxecullve 

Hoard  h"  ".."horded  the  City  Auditor  to  ..dv.j.lse  for  l-lds 
fllr  ih..  .onMru.tlon  of  the  third  nectlon  of  the  East  Stark 
HI     trunk    ».  w-r       Thomiio    llurlliurt    Ik   Clly    Engr. 

Ilaaforrt.  Jallf.-  Illdx  will  probably  be  nuked  In  about  two 
week*  for  Ih.-  .  iirmirneilon  of  »  sewer  xyiilem  for  which 
flOb.UUO   In   bond«    w.r.-   reeenlly   vol.-il 

l>,aail,Ba.  ••■II*. — J.  H-  Van  Ornum.  Cllv  Knur.,  has  ecmpleted 
nliins  for  Ihe  ii.'W.T  nyiilem  lo  b.-  const  meted  In  I  he  Grand 
Ave    dlnlrlct.  and   work   In  expected   to  bi'gln   thin  month.      The 


+  linl«lniore.  Md.— A  contract  has  been  aw^ardcd  bj  the 
).Td  of  Awards  to  PATRICK  F.  HI'pri'N'^'T^^'N  *  SONS  321 
.  Paul  .St..  Baltlm..re.  at  $35,687.  for  «">""»  ""0,"'l>^-"f 
nnlle  block  paving  under  Contract  No.  42.     R.  K.lth  <  omp- 


to  $125,000.     H.  K.   McKay   Is  Ch.    Engr 
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(;rt'fiiMii<ir<>,  IV.  c. — See  Itom  utkI.i-  Wiidi'  Su|ii)l>  -iiji- 
^;i'.tlun. 

Sitnrliiiiliiirit,  S.  C. — Bids  will  In'  ii<ilvij  until*  Jim  13 
l.y  the  Suinrliitinilent  of  Stioi-ts,  for  pjivlnj,'  viiitouB  HtiV.-tii 
and  luylnt?  o'inciit  sidewalks,  at  an  estimated  cost  of  tUO.OOO. 
J.  H.  Shores  IS  Supt. 

liroukMvlllf,  Pin.— lilds  will  he  received  until  ,7an  II  by 
the  Town  Couiull  for  about  10,000  sq.yd.  vltrltled  brle'u  ni'ivi- 
iiient  on  various  streets,  for  which  the  sum  of  $1!)  950  Is  iivall- 
;.ble.     Noted   Dec.    12. 

+0<-nla,  Pill. — The  City  Cnuncll  has  awarded  a  contract  to 
the  A1,.\MAM.\  PAVING  CO.,  HlrmliiKham.  Ala.,  for  four 
blocks  of  vitrlfled  brick  paving  H.  C.  Slstrunek  Is  City  Clk. 
Noted    Nov.    7. 

lllriiiinKhniii.  AIn. —  lilds  will  be  received  about  Jan.  IG,  bv 
the  ("ity  Council,  for  approximately  25.000  sq.yd.  of  eranlte 
block    iiavliig-    In    various    alli'ys. 

The  City  Commission  is  conslderinK  the  pavlnpr  of  Maiden 
Lane,  Sycamore  and  I'.lth  Sts..  at  an  estimated  cost  of  $80,000. 
Walter  J.  Klrkpatrick   Is  City   Kng-r. 

+IVntohez,  MIuh. — We  are  otHcially  advised  that  the  Board 
of  Supervisors  of  .\dams  County  has  aw.-irded  a  contract  to 
the  GARrtlOTSON-HHRWlOH  C(  )NSTKn< 'TION  CO.,  .lacksou. 
Ml.ss..  at  .«!i!i..s:!4.  lor  the  .on.^t  niriiori  of  about  fin  miles  of 
road.  WorthinKtcin  T.ensbritler  liid  -H  riil.OOO.  P.  W.  Mulvihlll 
bid    $iei,00o.      .John   T.   .leiikins   la   Chancery   Clk. 

liOulHvlllr.  Ky. — The  City  KnKlneer  has  announced  that  bids 
for  street  impiovements  In  IjOulsville  duriuK  1913  will  bo 
asked  in  the  near  future.  The  specifications  call  for  asphalt 
pavlnpr.      David   R.   Lyman   is   City  EnKr. 

+ColuniliU8,  Ohio — The  State  HiKhway  Commissioner  has 
awarded  the  following;  contracts  for  state  highway  improve- 
ments: The  BrIdKi-town  and  Fersn.son  Uciad,  Hamilton  County. 
1.4  miles  brick  pavinp.  to  TIPPEU  .V-  SON,  Peru.  Ind..  at 
$27,680.  The  Wapakoneta  &  St.  .Tohii  lioad.  .VuKlaIze  County, 
4^  miles  waterbound  macadam,  to  I.oiiis  PirK  ERINC.,  Belle- 
fontalne.  Ohio,  at  $13,500.  The  XTpper  Sandusky  and  Findlay 
Road.  Wvandot  Countv.  2.65  miles  waterbound  macadam,  to 
the  National  Lime  &  Stone  Co..  Carey,  Ohio,  at  $12,495.  James 
R.   Marker  is  Comr.      Noted   Dec.    12. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received   as   follows: 

Jan.  6,  at  Franklin,  by  Commissioners  of  Johnson  County, 
for  construction  of  a  gravel  road  in  Minevah  Township.  H. 
L.  Knox  Is  Audr. 

Jan.  6.  at  Delphi,  by  Commissioners  of  Carroll  County,  for 
construction  and  completion  of  highways  in  Carroll  County. 
M.  G.  Haun  is  Audr. 

Jan.  6.  at  Connersville,  by  Commissioners  of  Fayette 
ounty,    for    construction    of    the    D.    W.    Moore    et    al.    Road. 

isner    O     TCenneH\-    i«    Aiirlr 


Ronlfas  Is  .\udr. 

Jan.  7.  at  Winamac.  bv  Commissioners  of  Pulaski  Countv. 
for  construction  of  the  William  Moyer  Road.  Jacob  Nice  is 
a  Comr. 

Jan.  9,  at  Martinsville,  by  Commissioners  of  Morgan  and 
Johnson  Counties,  for  construction  of  the  Elburn  Brown  et  al. 
Road.     J.   S.  Whltaker  is  .Audr. 

+Je»Ter«i>uvIile,   Ind. — A  contract   has  been  awarded   by   the 

Commissioners   of  Clark   County,   to  M.\RTIN  F.   O'NEIL.   Jef- 

fersonville.    at    $32,000.    for    the    construction  of    four    gravel 
roads.      George    W.    Stoner    is    Audr. 

+  South  Bend,  Ind. — .\  contract  has  been  awarded  bv  the 
Board  of  Commissioners  of  St.  Joseph  Countv  to  PRETTY- 
MAN  &  H.MNES.  Knox.  Ind..  at  $22,456.  for  the  construction 
of  15  miles  of  gravel  road  in  Lincoln  Township. 

Detroit,  MIoh. — Bids  will  be  received  until  10  a.m.,  Jan.  7, 
by  the  Department  of  Public  Works,  for  approximately  1.000,- 
000  paving  brick,  to  be  delivered  within  the  year  at  such 
times  and  places  as  the  department  may  direct.  J.  J.  Haarer 
is    Comr.    ' 

Peoria,  III, — The  Board  of  Local  Improvements  has  decided 
to  pave  Seventh  Ave.  with  brick:  the  work  will  be  let  in  two 
contracts:  the  first  will  be  24  ft.  wide,  from  Union  Hill  to 
Second  St.,  at  an  estimated  cost  of  $26,400.  and  the  second  will 
be  30  ft.  wide,  extending  from  Second  St.  to  Western  Ave., 
at  an  estimated  cost  of  $12,087.  College  St.,  from  Garfiel4  to 
University,  will  also  be  paved,  at  an  estimated  cost  of  $95ti6. 
L.   D.  Jeffries  is  City  Engr. 

Qulnoy,  III, — A  resolution  has  been  passed  by  the  Board  of 
Local  Improvements  authorizing  the  paving  of  South  Ottawa 
.St.  early  next  year,  al  an  estimated  cost  of  $142,400.  George 
L.    Fransworth   is  City   Engr. 

Corning.  lotva — We  are  offlcially  advised  that  bids  will 
soon  be  asked  for  22.469  sq.yd.  street  paving,  845  sq.yd.  con- 
crete alley  paving  and  16.127  lln.ft.  combined  curb  and  gutter. 
It  is  the  intention  to  begin  construction  work  as  soon  as 
Weather  conditions  permit.  W.  C.  Chubb  is  City  Clk.  Theo. 
S.   DeLay,   Creston,   Iowa,    is  Engr.-in-charge. 

OkmulKee,  Okla. — We  are  officially  advised  that  bids  will 
be  received  until  Jan.  6.  b.v  the  City  Commissioners,  for 
approximately  10.000  sq.yd.  bituminous  concrete  paving  in 
Street  Improvement  Dist.  No.  3.  L.  H.  D.  Cook  is  Comr.  of 
Finance. 

TupHon.  .\rfa!. — The  City  Engineer  has  been  instructed  by 
the  City  Council  to  prepare  plans  for  th»-  improvement  of 
Tyndall  Ave.,  from  Speedway  to  Ninth  St..  and  for  Eighth  St.. 
from  Fourth  Ave.  to  the  eastern  city  limits.  W.  H.  Thomp- 
.>ion  is  City  Engr 

Seattle,  AVbhIi. — Bids  for  paving  Fifth  Ave.  were  received 
bv  the  Board  of  Public  Works  as  follows:  P.  McLellan, 
$74,723:  McGuIre  &  Moon,  $77,943:  P.  J.  McHugh,  $82,414:  D. 
H.  Traphagen,  $81,705:  Commercial  Construction  Co..  $89,318; 
T.  Ryan  &  Co..  $78,691:  StlUwell  Bros..  $100,226:  Gilles 
De  Flong.  at  $79,916:  Krogh  &  Jessen.  $87,014;  Sloane  Bros., 
at  $81,008.     Arthur  H.  Dimock  is  City  Engr. 


\\  enntehre.  Wnnh.— The  four  low  lilddiTH  for  pavliiK 
W.iiatchee  .\ve.  with  Wood  block,  vllrined  l)rlek  or  brick 
.oeU,  were  as  followM;  .1.  J.  .McNerny.  »112.7I0  for  wm.mI 
li  oek  and  vllrllled  brick;  »112,!lfiri  for  wood  block  and  vltrld.d 
block;  AtlaB  ConHlru<'tloM  Co.,  tll«,53l,  for  wood  uriil  vltrllled 
brick;  $116. 969  for  vitrified  block;  Spokun«  AMphalt  A  Mai- 
ailnni  Co..  $117,349.  for  vitrlfled  brick,  and  $247,000  for  vllrllbd 
block;  Inland  Kniplre  IlaBHam  I'avInK  Co.,  $119,731,  for  vllrl- 
lled   brIeU    and    »l2o,445    for   vltrllled    block. 

ImiH-rlnl,  Cnllf.— The  followlntc  bIdM  were  received  bv  tlin 
Board  of  Tru.sl.  em  for  the  Improvi  mi-nt  of  varlouH  Mtr.-,.tH: 
Johnson-Shea  Co.,  UlverHlde.  were  the  low  bidderii  at  1120.- 
337.  II.  il.  Pet.rson  ,of  Imperial,  bid  $127,336.  The  llemlz.  d 
bids  were:  Johnson-Shea  Co.,  3c.  per  nqft.  for  KradlnK;  SSc. 
PIT  lln.ft.  f<ir  cement  curb;  24c.  per  H(i.ft.  for  ClaBS  A  pavlnir; 
20c.  per  sq.ft.  for  ClasH  l<  pavlnit.  II.  H.  IVterHOn.  4e.  f.ir 
grading:  3.''ic.  for  curb;  24c.  and  22c.  for  pavlnif.  The  ihiI- 
mated  quantltli-H  of  work  to  be  done  are  aw  followH:  BS.iiU" 
sq.ft.  of  gradlntc;  253,892  Mq.ft.  of  ClasH  A  pavln*c:  lX7.0.'i9 
sq.ft.  of  Class  B  pavlnR;  14,108.2  lln.ft.  of  cement  curb.  I.  H. 
Funk  1h  City   Engr. 

+r««  AniceleK,  Calif.— J.  M.  MONTCf  )M  ERV,  Alhambra.  has 
been  awariied  the  contract  for  Improving  ai>proxlmatel v  6.23 
miles  of  the  Tebgraph-Laguna  and  South  PaHadena  Road  at 
20c.  per  cu.yd  for  excavating;  Hi:  per  lin.ft.  for  Hhapiuf  road- 
bed; SOc.  per  ton  for  placing  oil  macadam:  $11  per  cu.yd.  for 
Class  A  concrete;  5c.  per  lb.  for  steel,  $2.50  per  lln.ft. 
for  concrete  pipe.  $1.40  per  lin.ft.  for  corrugated  pipe. 
50c.  per  lln.ft.  for  standard-guard  fence.  Total,  $25,537.  The 
estlmati'd  quantities  are  as  follows:  S200  cu.yd.  of  excavating: 
32,740  lin.ft.  of  shaping  roadbed:  33,100  tons  of  oiled  macadam; 
151.6  cu.yd.  of  class  .\  concrete;  7926  lb.  of  steel  rods;  3« 
lin.ft.  of  30-ln.  reinforced  concrete  pipe;  2l«  lln.ft.  of  24-ln. 
corrugated  Iron  pipe:  600  lln.ft.  of  standard  guard  fence. 
Noted    Dec.    19. 

+J.  M.  MONTGOMICRY,  Alhambra,  has  been  awarded  the 
contract  for  Improving  Avenue  64,  from  Pasadena  Ave.  to  the 
north  city  limllM.  at  $10,960.  Erroneously  noted,  Dec.  26.  a» 
$810,959. 

+  Ijom  AnKelt-N,  fnllf. — A  contract  has  been  awarded  bv  the 
Board  of  Public  Works  to  th.-  BARBER  ASPH.M.T  PAVlNf) 
CO..  at  $74,564.  foi-  improving  Sunset  Blvd..  from  Normandle 
Ave.  to  Hollywood  Blvil.:  the  FAIRCH ILD-GIL. MORE- WIL- 
TON CO.  was  awarded  a  contract  at  $55,664.  for  the  Improve- 
ment of  .Mhanibra  Ave.,  from  Mission  Road  to  the  eastern 
city  limlt.s.     Homer  Hamlin  Is  City   Engr. 

National    «lty.    Calif. — .\.    F.     Harstoman,     Oakland,     Wm. 

Harstoman  and  W.  R.  Ouick,  Los  Angeles,  are  planning  the 
subdivision  of  a  20-acre  tract  on  National  Ave.,  from  Six- 
teenth to  Eighteenth  St.  .\bout  $15,000  will  be  expended  on 
grading  and  street  work.  The  contract  will  be  awarded  to 
the  Knight   &  Hyde  Construction   Co..  San   Diego. 

Ventura,  Calif. — The  Board  of  Supervisors  of  Ventura 
County  has  ordered  surveys  made  for  a  system  of  highways 
in  the  county,  aggregating  about  200  miles.  The  roadways 
will  be  16  ft.  wide,  graded  and  surfaced  to  a  depth  of  6  in., 
with  either  gravel  or  crushed   rock. 

IXDlS'i'RIAI.   \VORKS 

Frnmingliiini.  >Iiii<n. — The  .\.  ,.»i  A.  Rubber  Co..  manufac- 
turer of  rubber  goods,  will  build  an  addition  to  Its  factory 
at    Franiingham.      The    building    will    be    60x100    ft. 

+!l!aleni,  MaMN. — The  contract  for  the  weave  shed  to  be 
built  on  East  <!ardner  St.  for  the  Naumkeag  Steam  Cotton 
Co.  has  been  awarded  to  the  NEW  ENGLA.VD  CONCRETE 
CONSTRUCTION  CO..  201  Devonshire  St..  Boston.  It  will  be 
42x120  ft.,  to  cost  $80,000.  Lockwood.  Greene  &  Co.,  60 
Federal  St..  Bo.ston.  are  the  Archs.     John  T.   Brooks  Is  Pres. 

Springfleia.  Munit. — The  Chandler  Co..  manufacturer  of 
metal  goods,  will  occupy  a  factory  on  Napier  St..  to  be  built 
by  W.  D.  Kinsman.  The  building  will  be  42x77  ft.,  two 
stories,    and    is    estimated    to   cost    $12,000. 

SprinKflrld.  Mbhm. — Oscar  Jurist  will  build  a  mattress  fac- 
tory at  53  Osgood  St..  Springfield.  The  building  will  be  of 
brick.  53x75  ft.,  three  stories  and  basement,  and  will  be 
equipped  with  a  freight  elevator. 

+M'el>Nter,    MaNx. — The    contract    for    the    factory    building 
for  the  Stevens  Linen  Works  has  been  awarded  to  the  FISKE 
CARTER  CONSTRUCTION  CO.      It  will   be  of   brick,  mill   con- 
struction.   70x290    ft.,    two    stories.      T.    Main,    201    Devonshire 
.  St.,    Boston,    is   Engr. 

Bridgeport.  Conn. — Plans  have  been  completed  and  esti- 
mates are  being  leceived  for  an  addition  at  the  plant  of  the 
La  Resista  Corset  Co.,  at  Bridgeport.  The  building  will  be 
50x140  ft.,  three  stories  high,  of  brick  and  heavy  mill  con- 
struction. The  Fletcher  Engineering  Co.,  1087  Broad  St., 
Bridgeport,    is  in    charge   of  the   work. 

Cos  <oli.  Conn. — The  plush  and  fur  fabric  plant  of  the 
Mianus  Mfg.  Co..  at  Cos  Cob.  will  be  increased  by  the  addi- 
tion  of  a  new  four-story  mill. 

New    Britain.    Conn The    Russell    &    Erwin    Mfg.    Co.    will 

build  a  seven-story  factory  as  an  addition  to  its  plant  at  New 
Britain. 

Hrouklyn.  N.  Y. — The  Greenpoint  Sash  &  Door  Co.,  206  Nor- 
man .Ave..  Brooklyn,  is  having  plans  prepared  by  Farber  & 
Muriek.  Archs..  102S  Gates  Ave.,  for  the  construction  of  a 
two-.«tory,    110x60-ft.    planing    mill.      The    estimated    cost    Is 

$12,000. 

+  RnfTalo.  X.  V. — The  J.  P.  Devlne  Co..  manufacturer  'if 
vacuum  drying  apparatus,  will  build  a  manufacturing  plant 
at  Clinton  St.  and  the  Erie  R.R..  from  plans  bv  Wood  & 
Bradney.  Archs.,  Mutual  Life  BIdg.  It  will  consist  of  a  mar 
chine  shop  and  erecting  building.  90x200  ft.:  a  boiler  house 
and  an  office  building,  brick  and  steel  construction.  Con- 
tract for  the  structural  steel  work  has  been  let  to  the  LACK- 
AWANNA BRIDGE  CO. 
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The  Buffalo  Standard  Ink  Corporation  DUftalo  I^Sfnt^'for 
Incorporated  at  $20,000.  and  will  build  and  equip  =»  P'^nt  lor 
the  manufacture  or  ink.  E.  Earle  Root,  C.  M.  Boot,  ana 
H.    H.    Betcher    are    directors.  .       t^^^ 

\  site  has  ben  purchased  at  Military  Road  and  the  New 
York  Central  and  Delaware.  Lackawanna  &„^  e,^'^/", . /^'/^ 
roads,  bv  Taylor  &  Crate,  manufacturers  and  <iealeis  in 
hardwood    lumber,    to    build   a   lumber   mill   and    woodnoiking 

'''The  Lackawanna  Steel  Co..  Buffalo,  has  had  plans  completed 
to  increase  the  present  capacity  of  its  openhearth  plant  b> 
150  000  tons.  FoGr  additional  60-ton  openhearth  furnaces  will 
'"^  'Thi'Empi'r'l  Radia?lfr"co.,  Buffalo,  has  been  incorporated 
at  $1  000.000.  and  will  merge  with  the  Electrolytic  Products 
Co.  now  located  at  Elmwood  and  Hartel  Aves.  The  Plan'  T'.'" 
be  enlarged  and  equipped  for  the  manufacture  of  automobile 
^IdUtors  to  be  made 'by  a  new  electrolytic  process  and  heat- 
ing systems  for  dwellings,  otlices  and  public  buildings.  Ed- 
wardB.  Green.  D.  .S.  Morgan  Bldg..  is  Pres. 

An  addition.  146x66  ft.,  will  be  made  to  the  plant  of  the 
Buffalo  Pitts  Co..  at  Carolina  and  Fourth  Sts..  and  the  i-rie 
Canal. 

<;irn«  F»ll».  X.  v.— The  Warren  Box  Co.  has  plans  com- 
pleted for  a  factory.  50x130  ft.,  two  stories  and  basement, 
brick  construction,  which  will  be  built  on  Warren  St.  O.  \. 
Vlitterdorf    Is    Pres. 

ItlcM.  X.  v.— The  West  End  Brewing  Co.  will  build  an 
addition  to  its  brewery.  130x90  "■•/'■o"i„P'ans  which  are 
being  drawn   by  Agne,   Rushmere   &   Jennison,  Archs..   Aicade 

Dlrkrraon  Bun.  Penn. — Plans  are  being  prepared  by  en- 
ginee?"  o7  the  PitJsburgh  &  Lake  Erie  R.R..  for  the  railroad 
shops  and  power  house  to  be  built  at  Dickerson  Run.  b.\  the 
?ompanv  The  power  house  will  be  60x70  ft  the  round- 
house 100x60  ft.,  and  the  machine  shops.  60x130  ft.  A  storage 
building  may  also  be  erected.  Details  of  fie  work  will  be 
ready  in  the  spring.  G.  H.  Sales,  Pittsburgh,  is  Supt.  of 
Bridges   and   Bldgs. 

IlunranBon.  P»nn.— It  is  reported  that  the  Lebanon  Val- 
ley Iron  &  Steel  Co.  will  erect  two  additional  rolling  mills  at 
its    plant    at    East   Lebanon,   and    two   at    Uuncannon. 

Klckmond.  \n. — The  Anglo-.\merlcan  Tobacco  Co.,  re- 
cently incorporated  in  New  York  with  »500.000  capital  stock, 
will  erect  a  large  factory  at  Richmond  for  the  manufacture 
of  cigars  exclusively.  J.  E.  M.  Walker,  Richmond,  is  Vice- 
Pres.    and    Gen.    Mgr. 

(irrrnvlllr.  S.  f. — Press  reports  state  that  the  Piedmont 
&  Northern  Rv.  Co.  will  soon  asK  bids  for  the  construction 
of  a  roundhouse  and  shops  at  Greenville  for  the  Greenville. 
Sptrtanburg  &  Anderson  division  of  the  road.  Thomas  B.  Lee, 
Charlotte.   N.   C.    Is  Ch.    Engr. 

\OKniita,  *ia. The   Riverside  Mills  will  erect  an  additional 

mill     and     warehouse,     which     with     the    new    equipment    will 
co!<t  from   JIOO.OUO  to  $150,000. 

Thandrrbolt,  Ha. — The  Baton  Aero  Co.  has  purchased  a 
site  and  will  erect  a  plant  for  the  manufacture  of  aero- 
planes.     .Matthew    A.    Baton.   Sprlngtield,    Mo.,   is  Mgr. 

<;ii<l»drn.  Via, — The  Gadsden  Pipe  &  Fittings  Co..  raanu- 
f-Ktur.r  of  Iron  soli  nipe  and  fittings,  will  rebuild  its  plant, 
which    was    recently    destroyed   by    tire   at   a    loss   of   $15,000. 

«;airport.  Mlaa.— The  Clyde  Engineering  &  Machinery 
\S-..rkK  has  been  organized  with  $15,000  capital  stock,  and  will 
.  stal.llsh  .1  plant  to  manufacture  machinery.  J.  C.  Rogers. 
ICoImti    Uallbtlllch  and   \V.   H.  TIppIn  are  Interested. 

+<'lrrHand.  Ohio — G.  A.  Wheller.  804  Breltmeyer  Bldg., 
li.irolt  .Mich.,  has  awarded  the  general  contract  for  the 
n.  «-  brewerv.  two-Htory  and  basement.  60x107  and  200x107  ft., 
for  the  IMIsIn  Brewing  Co..  Vadav  Snadlar.  Pres..  Clark  Ave. 
and  Went  56ih  St..  to  the  AN'DKRS  CO.NfsTKUCTloN  CO.,  411 
•  hampla  .i   Ave..  .\.    \V..  Cleveland.   Ohio.      Cost.    $100,000. 

I,anr-:.lrr.  Ohio — A  factory  and  warehouse  will  be  erected 
at  Ijincaster.  by  the  Star  Builders'  Supply  &  Mfg.  Co.  The 
building   will    be   80x160   ft. 

l.oBaB,  Ohlo^Flre  destroyed  the  furniture  manufacturing 
plant  fif  th>'  Snider  Mfg.  Co.,  at  Logan,  causing  a  loss  of 
$100,000.      It   will   be  rebuilt. 

Marlrlla.  Ohio — The  Phtenix  Mill  Co.  proposes  to  re- 
build Its  plant  at  Marietta,  Ohio,  which  wa»  recently  de- 
atroyed    by    fire. 

-Press  reports  state  that  the  Pitts- 
Is  considering  plans  for  the  construc- 
ItH    plant   at    Mt.    Vernon,    Ohio. 

Mhadraldr,  Ohio— Plans  are  being  prepared  by  the  Ohio 
Valley  Knainel  Co.  for  the  reeiinslructlon  of  Its  plant  at 
Hhndyslde,    ohlo.     which    was    recently    di-stroyed    by    fire. 

Toledo.  Ohio— Uingdon  *  Hohly,  1442  Nicholas  Illdg..  To- 
ledo    are    ureiiarlng    plans    for   a    three-story    factory.    100x145 

ft      for    the    T do    .Machine    &    Tool    Co.       H.    J.    Hlnde,    1736 

Ix^rr    SI  .    Toledo.    Is    .Mgr       I'.onl.    $60,000. 

Martoa.  lad. — The  llallway-Hufi'ty  Device  Co.  has  been  In- 
•  ■•rporaled  to  liulld  a  factory  t<i  manufa<-ture  railway  safety 
(1<  vio's.      It.    H.  Shively,   .Marlon.   Ind.,   Is  Pres. 

my  *  Viirni'y.  307  Palmer  Bldg.,  Pe- 
■•  following  contracts  for  the  one- 
611x30  fl..  for  r  C.  Iieii.d.  176  Jimes 
rooPKH  A  ItRO..  2515  Gratiot  Ave  ; 
N  CO.   Woodbrldge  and  ll.-anblen  .Sts.   Eh- 


Mt.     Vrraon,     Ohlo- 

burgh    Plate   GliiHs  Co. 
tlon    of   an    addition    tt 


>l>rlroll,    Mich.— Vii 

r.lt.     hiiv    awiird.d     I 
Dry    fjKtorv    addition 


■■0(1 

■  Ismfi 


[)    Co.,    265    I'llnlon    St..    li.trolt,    con- 
w     pickle     and     vinegar     factory,     one 
1,1     105x1011  ft.     Construction  will  start  early 
oat,   $25,000. 

—  Vnrney  A  Varnoy.  307  Palmer  Illdg..  De- 
troll  Mich  are  preparing  plans  for  n  one-story  factory 
•iiilldlng  60x120  ft  .  for  V.  U.  Conp-r  *  Bros.,  2616  ratlol  Ave,, 
■  (•'Irolt        Cost.     $12,00. 

Mlldner    &    Ulsen.    1018    Hammond    BIdK.,    Detroit,    Mich., 


In   the  spring      < 
nnrolt.    MIrh 


are  preparing  plans  for  a  three-story  addition  to  the  plant 
of  W  H  .\llen.  manufacturer  of  petticoats,  253  Lafayette 
Ave..  'Detroit.       Cost.     $20,000. 

Grand  Bnplds,  Mich. — .\  site  has  been  purchased  at  Grand 
Rapids.  Mich.,  by  the  Pesiek  Boat  Co..  for  the  construction  of 
a    ne^w    plant. 

Chicago.  III. — The  True-Con  Laboratories,  of  Ciiicago. 
Ill  has  under  construction  on  Caniff  Ave.  and  the  Grand 
Trunk  Ry.,  at  Detroit,  Mich.,  a  new  plant  for  the  manufac- 
ture of  "technical  paints  and  other  products  used  in  the 
treatment  of  concrete.  R.  Alfred  Plumb  will  be  in  charge. 
Walter    A.    Plumb    will    be    manufacturing    director. 

Quincy.  III. — Press  reports  are  to  the  effect  that  a  cotton 
mill  three  stories  high,  274x124  ft.,  is  to  be  built  at  Quincy, 
111.      Estimated    cost,    $425,000. 

Springfield,  III. — Edward  Korn.  aviator,  and  brother,  con- 
template   the    erection    of   a    factory    for    aeroplanes. 

\npIeton,  Wis. — The  Killen-Walsh  Mfg.  Co.,  recently  in- 
corporated with  $100,000  capital,  to  manufacture  a  heavy- 
hauling  gasoline  tractor,  will  erect  a  plant  at  .\ppleton.  the 
main  building  to  be  90x200  ft.  The  company  will  also  erect 
a   blacksmith    shop,    and   two   department    buildings. 

Fairehild,  ^Vi». — Julius  Pethe,  Fairchild.  will  erect  a  cheese 
factory.  Wohlfard  &  Thur.  Fairchild.  will  occupy  the  build- 
ing. 

+Green  Bay.  AVis. — The  contract  for  machines,  boilers, 
shafts  and  pulleys  for  the  new  canning  factory  at  Brandon, 
M  Zink.  proprietor,  has  been  awarded  to  the  H.\RTM.\NN- 
GREILIXG    BOILER    &    M.\CHINE    CO..    Green    Bay. 

Milwaukee,  W'lx. — A  light  manufacturing  plant  is  con- 
templated bv  Jacob  Wellauer  on  Chicago  St..  between  Broad- 
way and  Milwaukee  St.  It  will  be  six  stories,  60x120  ft.,  of 
mill  construction,  concrete  foundation  and  pillars  and  brick 
walls.      Cost.    $80,000. 

A  five-storv.  120x120  ft.,  structure  will  be  erected  for  the 
Standard  Pap'er  Co.,  at  Milwaukee  and  Buffalo  Sts.  It 
will    be    of    reinforced    concrete.      Cost,    $100,000. 

The  Wrought  Washer  Co.  has  acquired  a  site  on  South 
Bay  St.  and  contemplates  an  addition  to  its  present  plant. 
Cost.     $50,000. 

+SheboyKan,      Win HAUN      &      SCHU.^RDE      have      been 

awarded  the  contract  for  erecting  an  addition  to  the  J.  J. 
Vollrath  Mfg.  Co.'s  plant  on  West  Michigan  .\ve.  It  will  be 
one    story.    400x180    ft.,    of    brick. 

+EI  PaBo,  Tex, — The  contract  for  the  construction  of  a 
two-story  ice  and  cold-storage  plant,  of  brick  and  steel, 
at  Mills  "and  Ochoa  Sts.,  for  the  El  Paso  Ice  &  Refrigerator 
Co..  has  been  awarded  to  H.  P.  PONSFORD.  The  estimated 
cost    is    $60,000. 

+GnlveMtou,  Tex, — The  contract  for  the  construction  of  a 
large  cotton  compress  and  concentration  sheds,  for  the 
Galve<iton  Compress  &  Concentration  Co.,  nas  been  awarded 
to  the  rXIT  CONSTRUCTION  CO.,  St.  Louis,  Mo.  The  esti- 
mated   cost    is    $400,000. 

Malakoil.  Tex. — The  Malakoff  Pressed  Brick  Co.,  Malakoff, 
has  increased  its  capital  from  $100,000  to  $250,000.  for  the 
purpose  of  enlarging   and   improving  its  plant. 

Gnllup.  >'.  M. — The  Atchison,  Topeka  &  Santa  Ff  Ry.  will 
erect  a  roundhouse  and  shops  in  Gallup. 

Globe,  \tW, The  Inspiration  Copper  Co..  near  Miami.  Ariz.. 

will  erect  a  new  plant,  to  cover  about  eight  acres  of  land. 
It  will  have  a  daily  capacity  of  7500  tons  of  ore. 

Ilelllngham.  WuMh. — R.  E.  Runkle.  who  recently  purchased 
the  plant  of  the  Bellingham  Foundry  Co.,  lielllngham,  con- 
templates the  expenditure  of  about  $10,000  for  additions 
and    improvements. 

Kvereft.  Wnnh. — John  T.  McChesney,  Pres.  of  the  Everett 
Improvement  Co.,  Everett,  Wash.,  and  Fred  K.  Bakei".  Bell- 
ingham. are  planning  the  erection  of  a  combination  lumber 
and  shingle  mill  at  Everett.  The  shingle  mill  will  have  a 
dally    capacity    of   500.000    ft.,    and    the   sawmill    loii.oiio    ft. 

Spokane.  Wanh. — The  Continental  Computing  Cash  Regis- 
ter Co.  will  improve  and  enlarge  its  plant  to  the  extent  of 
about  $150,000.  for  the  purpose  of  manufacturing  change-mak- 
ing machines  and  computing  cash  registers  and  adding  ma- 
chines.     W.   Lanning  is  Pres. 

Vaneuuvrr.  WuMh. — The  Beaver  Auto  Co.,  Portland,  Ore., 
recentlv  incorporated  with  a  capital  of  $150,000.  will  erect 
a  plant  at  Vancouver,  for  the  manufacture  of  automobiles. 

Florrnee.  Ore. — A.  Steenson.  Florence,  has  acquired  a  Bite 
and    will    erect    a    cold-storage    plant. 

Nebalem,  Ore. — The  Wheeler  Lumber  Co.,  Nehnlem,  will 
erect    a    new    sawmill    with    a    dally    capacity    of    250.000    ft. 

Portland,  Ore. — The  plant  of  the  Oregon  Furniluri-  Mfg. 
Co..  Portland,  has  been  purchased  by  the  Carman  Mfg.  Co.. 
Tacoma.  Wash.  Additions  and  improvements  to  cost  ap- 
proximately $150,000  are  contemplated.  J.  L.  Carman  Is 
Mgr. 

Madera,  Calif, — C.  F.  Moore.  Fullerton,  Calif.,  plans  to 
erect    a    large    cement    plant   at    Madera. 

Porirrvllle.  ••nllf. — The  Federal  Chemical  Co..  Los  An- 
geles. Calif.,  is  planning  the  erectbm  of  fertilizer  plant  at 
Portervllliv      The    cHllmaled    cost    is    $50,000. 

Man  DIrKo.  C^alif— L.  G  Coop.  Mgr.  of  the  Transportation 
Refunding  Co..  is  InlereBtcd  In  a  project  to  erect  a  factory 
for  the  manufacture  of  a  raveling  machine  used  In  rug 
weaving. 

Nuaanvllle.  Call*.— The  Western  Timber  Treating  Co.,  Sac- 
rHmento.  Calif,  will  i-n^cl  a  creosotlng  plant  near  SusanvlUe. 
for  the  treatment  of  timber  to  be  iisecf  for  power  and  tele- 
phone poli-s.     W.   It,  Wheaton  Is  Vlci'-Pres.  and  Mgr. 

Upland.  <'allf,— The  Red  Mill  Brick  &  Tile  Co.,  Upland, 
recently  Incorporated,  will  erect  a  plant  in  the  Red  Hills, 
neor  irplnrul.  for  th<'  manufacturi-  of  brick  and  tllo.  J.  V. 
Monroe,   W .  ('    Cllni'  and  M.  II.  Bailey  an-  Interested. 

Wlllowa,  <'nllf The   fUenn  County  Nursery   Co.  Will  erect 

a  cuniiInK  plant  iu  WUIowd.     A.  H.   Bacharach  Is  Interested. 
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\l<-\iiiiilrlii,  Oiil.— Till-  Soholl  FiMiiuliy  &  Mmliliip  Co.  Ih 
havliiK   lUaiis   piipiui-it   Cor  an   additimi   to   Its   i)Uuit. 

(aiflph.  Out. — Tlip  Stewart  Slu-af  I^oader  So.  has  had 
plans  diawn  for  a  factory  bulldlnn;  to  bu  erected  early  next 
spring-. 

KlnKN<i>n,    Onl The    Canada    CreosotlnK   Co.    has    been    In- 

coipiiratril  with  a  capital  of  $250,000,  and  will  eatabllBh  a 
plant  for  the  maiuifaotiire  of  paving  bloeka.  E,  13.  Ryckman. 
Sterling    Bank   Chambers,    Toronto,    iJnt.,    may    be   addressed, 

ri'tcrliourBli,  Out. — Incorporation  papers  have  been  filed 
here  hv  the  I'eterborouBh  Machine  &  Ijubrleator  Co,,  Ltd. 
Capital!  $fiOO,000.  The  company  will  establish  a  plant  for  thi' 
manufacture  of  motors,  enRlni'S,  etc.  lOduerton  K.  Wilson 
and   Alexander  Gillespie  are   among   the    provisional   directors, 

Toronto.  Out The  Northern   ICleetrIc  &  MtK.  Co.,   Ltd.,  will 

erect  a  factory  and  warehouse  on  Simcoe  St.  at  a  cost  of 
$100  ono  It  will  be  of  steel,  cement,  brick  and  concrete  con- 
struction.     M.    S.    Pierce,    112    r.ay   St      is    Dlst.    Knifr. 

The  Gurney  Foundry  Co.  will  add  a  coie  room  to  Its  pres- 
ent plant  It  will  be  one-story,  brick  and  steel  construc- 
tion slate,  felt  and  gravel  roof,  concrete  floors  and  steel  roll- 
ing doors.  It  will  cost  $40,000,  Chapman  &  McGlfHn,  59 
Yonge    .^t.,    are    Ai'chs. 

■\rtlcles  of  incorporation  have  been  granted  the  McKin- 
non  Motor  Vehicles.  Ltd..  with  a  capital  stock  of  $100,000,  to 
manufacture  automobiles.  Donald  J.  McKinnon,  Thomas  S. 
Blues   and   Gordon    I'..    Mansfield   are   provisional   directors. 

WludHor,  Out. — The  Baxter  Hardware  Co.,  Ltd.,  has  been 
incorporated,  capitalized  at  $40,000,  to  manufacture  hardware 
specialties,  for  which  a  plant  will  be  built  and  equipped, 
Cnarles  S.  Baxter,  E.  Baxter,  David  M,  Roddy,  are  among  the 
directors. 

Coquitlam,  B.  C. — The  Haynes  Ornamental  Cement  &  Staff 
Works  will  erect  a  new  plant,  at  a  cost  of  $200,000,  the  main 
building   of    which    will    be    three    stories,    50x200    ft, 

FKDEK.VL.    GOVERNMENT    WOUK 

Rond.  Walks.  Etc. — Fort  Totten,  N.  Y. — Bids  will  be  re- 
ceived until  2  p.m.,  Jan.  15.  by  the  Quartermaster,  U.  S,  Army, 
for  the  construction  of  macadam  i-oads.  cement  walKs  and 
other  improvements  at  Fort  Totten.  For  further  information, 
the  Quartermaster  may  be  addressed. 

'Itnreddie — New  York.  N.  Y. — Bids  will  be  received  until 
noon  Jan.  31,  bv  Col.  \Villiam  T.  Roessell,  Corps  Engrs..  U.  S. 
A..  Army  Bldg.,"  39  Whitehall  St.,  New  YoVk,  for  dredging  in 
South   and    Hackensack    Rivers,    N.    J. 

Water  Towers — Washington,  D.  C. — Bids  will  be  received 
bv  the  District  Commissioners  until  2  p.m.,  Jan.  3,  for  fur- 
nishing, delivering  and  erecting  three  steel  water  towers  for 
the  use  of  the  Water  Department.  Specifications  and  form  of 
proposal  may  be  obtained  from  the  Purchasing  Agent.  Cuno 
H.  Rudolph  is  Chn. 

-^Removlne  AVreck — Norfolk.  Va. — Elds  will  be  received 
until  noon.  Jan.  2.S.  bv  Lieut. -Col.  E.  Eveleth  Winslow,  Corps 
Engrs.,  U.  S.  A.,  Norfolk,  for  the  removal  of  the  iron  barge 
"Florida,"    sunk    in     Hampton     Roads,    Va. 

I'nst  Offlee — Cedartown.  Ga. — Bids  will  be  received  until 
3  p  m„  Jan.  31,  bv  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
Dept  Washington.  D.  C  for  the  construction  (including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  interior  lighting  fixtures,  and  approaches),  or 
the  U.  S.  post  office  at  Cedartown. 

JettT  Work — Jacksonville.  Fla. — Bids  will  be  received  until 
noon,  Jan.  23.  bv  Capt.  J.  R.  Slattery.  Corps  Bngrs.,_  U.  S.  A., 
Jacksonville,  for  furnishing  the  material  and  raising  the 
jetty  at  the  entrance   to   St.   Johns  River,   Fla. 

Post  Office— Cullman.  Ala.— Bids  were  received  as  follows. 
Dee  23.  hv  Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept.. 
Washington  D  C.  for  the  construction  of  a  post-ofiice  build- 
ing at  Cullman-  (a)  Limestone:  (b)  sandstone:  W.  A.  Schlos- 
se?  &  Co  Cullman  fa^  $54,359:  (hi  $55  359:  .Tames  .Devault. 
Canton  Ohio  (a)  «49.0nO:  (hi  S50.500;  Algernon  Blar,  Mont- 
gomerv  Ala  al  $52  280:  (b)  $55,000:  George  W.  Stiles  Cpn- 
ftructio'n  Co  Chicago  Til  (a)  $50,800:  (bl  $55,000:  King 
Lumhe?  Co  Charlottesville,  Va.,  (a)  $48,800:  (hi  $50,000:  New- 
port Contracting  *  Engineering  Co  Newport  News  ^^a^.  (a) 
$54,436:  (b)  $56.43(i:  Mississippi  yalley  Construction  Co.,  St. 
Louis.  Mo.,  (a)  $48,749:  Rogers  &  Ka'^^'t •  S,''J,^rfri  '  v»  '  li\ 
$4(i796-  (b)  S4,<!.189:  TVise  Granite  Co..  Richmond,  Va.,  (a) 
$561450:    (hi    $57,450. 

Post  Office— Crowley.  La —Bids  were  received  as  follows, 
Dec  23  bv  Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept., 
WashinWt6n.  D.  C.  for  the  construction  of  a  POst-o*«5"j'„p"''^- 
ino.  at  rrowlev  (a1  TJmestone'  (h1  sandstone:  Daniel  1. 
M<'>..Ahv.'philadelphia'^'p;nn.°"(a1  $46  900:  ",)  $47,900:  New- 
port Contracting^  &•  Engineering  Co  N^yport  News,  Va.,  (a) 
$48,395:    (hi    J50.395:    Geortre    T\'.    Ptile 


Construction    Co..   Chi- 


?ago  Tl  a1  $48  7  6:  hi  550  710:  Wise  Granite  Co..  Richmond. 
Va  (a  $49  900:  (b1  S50.900;  Kintr  Lumber  Co.,  Charlottesville 
Va  (a1  $51500:  (h)  $54,000:  Algernon  Blair,  Montgomery, 
Ala'.,    (a)   $51,665:    (b)    $54,400.     Noted  Oct.  31. 

Ed."??'d'"H'^^Tc'St,7z  Vo7.T^:n%v;'''il  ^''VT^^tli.^o'^n. 


constructing   buildings   at    Bur 
sipni   River.   La.      The   bids   follow 
Orleans.  $33,900;  Lionel   F.   Favret 
Lugenbuhl.  New  Orleans,   $40,497. 

*nredge— Cincinnati,    Ohio— Bids    were^  received^   °fr„„\1 
bv   Li°ut.-Col.    H.    Jervev, 
for  cnnstroctins-  and  deli 

dredo-p    "Cincinnati"       The    bids    rouow:    iviarion-v'^.s-^i-u    v^^.^., 
Marion,  rihio    S97S50:  M.   A.  Sweeney  Shipyard  _&^F^oundry__Co., 
Jeffersonville.   Tnd..   S63.490:  Marion  Ste'  - 
$60,000  on  own  specifications. 

T-nmher- Detroit.  Mich.— Bids  were  received  as  follows. 
Dec.  16.  hv  Lieut. -Col.  Mason  M.  Patrick.  Corps  Engrs  U  S.  A  . 
Detroit  for  furnishing  and  delivering  about  3,100,000  ft.  B  M. 
of  fi?  timber  at  St.  Mary^s  Falls  Canal,  Mich  :  McCorniick 
Lumber  Co.,  McCormick,  Wash..  |}2  P<^rM.".:  Northwest 
Lumber   Agency,   Tacoma,   Wash,,    $10.40;   Poster  Lumber   Co., 


•    Eskald    &   Alexander.   New 
New  Orleans,  $40,286:  John 


,„,,,    Engrs..    LT.    S.    A.,    Cincinnati. 
Lfi.v^ring  the  steel  and  iron  hull  dipper 
The    bids    follow:    Marion-Osgood    Co.. 
—  •   vard  &  Foundry  Co., 
Shovel  Co.,  Marion, 


Tacoma,  $10.73;  Lumber  Munufncturr-rH'  Agincy.  Centrnlln, 
Wash.,  110.74;  Charles  M,  .Mct.-oy.  MlnMeapnhH.  .Minn.,  110  7r,; 
Connor-Wllklnson  Co..  Inc.,  .Seattle.  WhhIi  ,  110.91;  Miiirihv 
Lumber  &  ShInKle  Co.,  Itordeaux.  WuHh.,  1 10.95,  II.  V.  Iii.ri<, 
Port  Plain,  N.  Y,,  JlO.liG:  NebruHku  HrlrlKe  A  Supply  Co, 
Ornahu,  Neb,.  $11;  NewbeKin  Lumber  f-'o.,  Tucoma,  111. In, 
Larson  Lumber  Co.,  Seattle.  $11.50:  Tacoma  &  EnstiTn  Lum- 
ber Co.,  Tacoma,  $11.90:  «.  Kllas  *  liro.,  H  iffalo.  N.  V.,  Ill  9.^. 
Tucoma  Mill  Co..  Taioma,  $12;  lOdmund  A.  Poyneer,  Kvereii, 
Wash.,  $12;  DouKlaHS  Fir  .Sales  Co.,  Portland.  Ore,  $12.50. 
Herlhold  &  Jennings  Lumber  Co..  SI.  Louis.  .Mo..  $1250;  Fir 
Tree  Lumb.r  Co..  Tacoma.  $12.50;  The  .Marsh  Mc  Ulnxhiiiri  i  %> , 
Chicago,  111,,  $13;  H.  B.  Walte  Lumber  Co.,  Mlnniapolls.  $1.1.50. 
J,  K.  .lolce,  Chicago,  111.,  $13.90;  W.  C.  Uodgers,  HalllesburK, 
Miss.,    $15.75. 

+Cell  Work  —  Leavenworth.  Kan.  —  The  Superlntendi-nt, 
Dept.  of  Justice.  Washinglon,  D.  (;..  has  awarded  the  contract 
for  stiel  for  <ell  work  for  the  main  east  cell  wing.  U.  H. 
Pinlteiitlary,  Leavenworth,  to  the  McCLlNTIC- .MARSH  ALL 
CONSTRUCTION  CO.,  Potlstown,  Penn,,  at  $21,523.  Bids  were 
openid  iVov,  26  and  rejeiteil,  li  being  decided  to  nurthase  the 
material  In  the  open  market.  This  <'Oursi-  provca  unsatisfac- 
tory, and  the  contract  was  finally  awarded  to  the  above  com- 
pany.    List  of  bidders  noted  Dec.  5. 

Allydraulic  niid  Electrienl  .\p|iaratUH— Mai ta,  Mont. — Bids 
will  be  received  at  thi^  olllie  of  the  U.  S.  Reclamation  Service, 
Los  Angeles,  Calif.,  until  2  p.m.,  Jan.  22,  for  furnishing  hy- 
draulic and  electrical  apparatus  for  St.  .Marv  Storage  Unit. 
Milk  River  Project,  Montana.  For  particulars  address  U.  S. 
Reclamation  Service,  605  Federal  Bldg.,  Los  Angelea,  or 
Washington,  D.  C.  A.  P.  Davis  Is  Act.  Dlr. 
SEWERS  

Post  Office — Clarksvllle,  Tex. — Bids  were  received  as  fol- 
lows, on  Dec.  25,  by  Oscar  Wenderoth,  .Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C  for  the  construction  of  the  V.  S.  post 
office  at  Clarksvllle:  (a)  Limestone;  (b)  sandstone:  George  A. 
Shaul,  Seneca,  Neb.,  (a)  (b)  $51,388:  T,  Lovell  .Sons.  Enid, 
Okla.,  (a)  $52,929:  (hi  $54,169:  King  Lumber  Co.,  Charlottes- 
ville, Va.,  (a)  $49,500;  (b)  $51,500;  Newport  Engineering  & 
Contracting  Co.,  Newport  News,  Va.,  (a)  $49,324:  Mississippi 
Valley  Construction  Co.,  St.  Louis.  Mo.,  (a)  $49,624;  (b)  $49,924. 
Noted  Nov.  21. 

-^Channel  Work — Galveston.  Tex. — Bids  were  received.  Dec. 
11.  by  Lleut.-Col.  C.  S.  Rlche,  Corps  Engrs.,  U.S.A..  Galveston,  for 
constructing  a  pile  and  brush  fence  along  Galveston  Channel. 
The  bids  follow:  (a)  4500  lln.ft.:  (h|  totals:  Charles  Clarke 
&  Co..  Galveston.  (a1  $2.42;  (hi  $10,890:  Charles  Funk.  Gal- 
veston, (a)  $2.65:  (b1  $11,925:  Isaac  Heffron.  Galveston,  (a) 
$2.09'^:  (hi  $9427.50:  Charles  L.  Ryals.  Galveston,  (a)  $3.60: 
(b)    $16,200. 

DredglDK — Texas  Citv.  Tex. — B'ds  were  opened.  Dec.  IS, 
bv  Lleut.-Col.  C.  S.  Rlche,  Corps  Engrs.,  U.  S.  A..  Galveston, 
Tex.,  for  dredging  In  Texas  City  Channel,  about  578,000  cu.yd. 
The  lowest  bid  was  submitted  hv  the  Bowers  Southern  Dredg- 
ing Co..   Galveston,   at    13.5c.   per   cu.yd. 

Lumber — .Seattle.  Wash. — Bids  will  be  received  at  the 
offlee  of  the  Depot  Quartermaster.  U.  S.  A..  Seattle,  until 
11  a.m..  Jan.  20.  for  furnlshiner  at  Seattle  or  Tacoma,  Wash., 
or  other  Puget  Sound  ports.  Portland,  Ore.,  or  other  Pacific 
coast  ports  accessible  to  vessels  of  deep  draft  and  for  Manila. 
P.  I.,  3.317,737  ft.  B.M..  lumber  for  the  Philippine  Islands). 
For  further  information  address  the  depot  quartermaster. 
Seattle. 

Steel  Bars — Panama — Bids  will  be  received  by  MaJ.  P.  C. 
Boggs,  Corps  Fngrs.,  U.  S.  A..  Gen,  Pur.  OfBcer,  Isthmian 
Canal  Comn.,  Washington.  D.  C  for  steel  relnfc-cing  bars. 
Journal    bearings,    steel    wire.   etc..   under  Circular  753. 

Mngn^ine  RuildlngK — Hawaii — Bids  were  received.  Dec.  21. 
for  the  construction  of  five  magazine  bulldinEra  In  connection 
with  the  Naval  Magazine  at  Pearl  Harbor.  H.  T. :  Spalding 
Construction  Co..  Portland.  Ore..  JS9.140:  Penn  Bridge  Co.. 
Washington.  D.  C.  $88,740:  T\'.  N.  Concannon  Co..  San  Fran- 
cisco. Calif.  $85,980:  Lord-Young  Engineering  Co..  Honolulu. 
Hawaii.   $79,600. 

Oil  Storage  Tanks — Hawaii — Bids  will  be  received  iin'll 
Jan.  25.  by  the  Bureau  Yards  and  Docks.  Navy  Dept..  A\''ash- 
ington,  D.  C.  for  three  steel  oil  storage  tanks  at  the  naval 
station.  Pearl  Harbor,  under  Specification  No.  1920.  Estimated 
cost,  $56,000. 

•  Steel  snil  RIvots — PhillDoine  Islands — Bids  will  be  re- 
ceived bv  the  Purchasinsr  As^ent.  Bureau  of  Supplv.  Manila. 
P.  I.,  until  8  a.m..  Jan.  15.  and  at  the  offlee  of  the  Insular 
Purchasing  Agent.  Bureau  of  Insular  Affairs.  Room  1530.  17 
Battery  Place.  New  York,  N.  Y..  until  7  p.m..  Jan.  14,  for  all 
the  fabricated  steel  and  field  rivets  for  various  bridges  for 
the  Government  of  the  Philippine  Islands.  For  details  see 
advertisement  in   this  issue. 

MISCELL.WEOrs 

Drydook — Boston,  Mass. — The  Directors  of  the  Port  of 
Boston,  Dec.  24,  appropriated  $3,000,000  for  the  construction 
of  a  drvdock.  It  will  be  IISO  ft.  long,  with  a  depth  of  30  ft. 
at  the  sills,  100  ft.  wide  at  the  locks  and  175  ft.  wide  within. 

++Snbway — Boston.  Mass. — Bids  were  received  bv  the 
Boston  Transit  Commission.  Dec.  24,  for  building  Sect.  4  or 
the  Bovlston  St.  Suhwav.  extending  from  about  160  ft.  east 
of  Exeter  St.  to  about  S5  ft.  east  of  Berkelev  St..  n  distance 
of  about  1790  lin.ft.  The  bids  follow:  H.  NAWN  CONSTRT^C- 
TION  CO.,  Boston.  $743,700  (awarded  cnntractl.  Other  bids 
were:  Patrick  McGovern  d  Co.  Boston.  $750,050:  Coleman 
275:  Wm.  H.  TCeyes  &  Co,  Boston.  $927,945. 
Bros..   Chelsea,   $751,100:  Coughlan   &  Shells  Co..  Boston,   $761.- 

+Rock  Removnl — Boston.  Mass. — Bids  were  received  Dec 
26,  by  the  Massachusetts  Harbor  and  Land  Commissioners  for 
removal  of  lede-es  and  boulders  In  Harbor  Cove.  Gloucester 
The  cont'-sct  has  been  awarded  to  the  EASTERN  DREDGING 
Co..  247  .Atlantic  Ave..  Boston  at  $18.90  per  eu.vd  The  onlv 
other  bidder  was  Gilbert  H  Harris,  at  $20.65.  VTm  P  Wil"- 
llams.   State   House,  is  Ch    Engr. 

Stable — Stamford.  Conn. — Wm.  P.  Zlegler.  Stamford,  will 
erect  a  stable  of  cut  granite.  9x178  ft.,  to  cost  $75,000.  Plans 
were  prepared  by  W.  F.  Knowles,  Arch.,  1170  Broadwav  New 
York. 
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Bam — Albion.  X.  Y. — The  lowest  bid  has  been  submitted 
by  George  .  Harris,  Albion,  for  the  construction  of  a  new 
barn,  wagon  shed  and  horse  barn  for  the  Western  House  of 
Refuge   for   Women,    Albion. 

llotordrome — Garden  City  (L.  I.).  N.  Y.— The  New  York 
Motor  Speedway  Association  has  filed  incorporation  papers. 
A  lease  of  the  aviation  field  at  Garden  City  has  been  concluded. 
A  two-mile  track  will  be  built  for  automobile  races,  and  a 
grandstand,  to  seat  75.000  people,  will  be  erected.  G.  E.  Tar- 
bell,  of  Fish  &  Marvin,  real  estate  brokers,  527  Fifth  Ave., 
New  York,  is  interested. 

Dralnaee — Medina,  N.  Y. — The  time  for  receiving  bids  for 
the  Tonawanda  Oak  Orchard  Swamp  drainage  work  has  been 
extended  until  Jan.  17.  M.  A.  Bowen  is  Secy.  Comn.  in  charge 
of  the  work. 

+Stableii — New  York.  N.  Y.— The  general  contract  has  been 
awarded  to  C.  MURPHY  &  SONS,  764  llth  A.ve.  New  York, 
for  alterations  to  the  stable  of  PAUL  VIANO,  39  Beekman 
St.,   New   York,   at   $19,000. 

Dock  Sj-ntem— New  Y'ork,  N.  Y.— The  Board  of  Estimate 
and  Apportionment  voted.  Dec.  19,  to  spend  the  necessary 
amount  for  a  municipal  dock  system.  In  the  property  which 
the  citv  mav  take  over  are  the  plants  of  the  Bush  Terminal 
Co.  and"  the  New  York  Dock  Co.,  the  estimated  value  of  which 
is  $50,000,000.  Acquisition  of  other  property  by  condemnation 
or  otherwise  is  expected  to  cost  $50.^>00.000.  Another  $50,000.- 
000  would  be  expended  in  building  docks  and  an  electric 
railwav  along  the  water  front.  Negotiations  for  the  prop- 
ertv  are  expected  to  extend  over  several  years.  City  officials 
will  begin  at  once  to  appraise  and  obtain  options  on  the  land 
which  extends  from  the  Brooklyn  Bridge  to  a  point  near  Bay 
Ridge. 

Fountain — New  York.  N.  Y. — The  city  has  approved  the 
site  for  the  proposed  fountain  provided  for  in  the  will  of 
the   late   Joseph    Pulitzer.      Estimated    cost,    $o0,00u. 

Barse  Canal  Terminal— Plattsburg.  N.  Y.— The  State  Canal 
Board  has  approved  plans  and  specifications  for  the  con- 
struction of  a  barge  canal  terminal  at   Plattsburg. 

Park  Work— Newark.  N.  J.— The  Board  ot  Chosen  Free- 
holders of  Essex  Countv  is  considering  an  issue  of  $3n0.000 
of  bonds  for  the  extension  of  parks  and   their  maintenance. 

EuKlnr  Houae — Newark.  N.  J.— The  following  low  bids 
were  Feceived  bv  the  Common  Council  for  the  erection  of  a 
new  building  for  No.  9  engine  house  Summer  Ave.:  Mason  and 
carpentry  work.  William  G.  Sharwell  &  Co..  Newark  $22-96. 
plumbing  and  heating.  Samuel  F.  ^\  ilson.  Newark  J395J. 
"ron  and  steel.  Goeller  Iron  Works.  Newark,  $1690;  electrical 
work.  McGowan  &  McCabe,  Newark.  $840:  steel  lockers,  Mer- 
rltt  &  Co..  $185. 

Tower  Hoaiie — Trenton,  N.  J.— The  Pennsylvania  R.R.  Co. 
will  erect  a  new  tower  house  between  the  State  St.  and  Chest- 
nut Ave.  bridges. 

+  iMer  Work — Philadelphia,  Penn. — The  Philadelphia  & 
Reading  Ry  Co.  has  awarded  the  contract  to  L.  F.  SHOKM.VKER 
&  CO  Philadelphia,  for  the  structural  steel  work  in  connec- 
tion with   the   new   pier  at   38  South   Wharves. 

^DralnnKe — Tallahassee,  Fla. — Bids  were  received,  Dec.  16. 
by  the  Trustees  of  the  Internal  Improvement  Fund  and  the 
Board  of  Drainage  fommissloners,  Tallahassee,  for  work  In 
connection  with  the  ICvrglades  l)rain:iKe  Canal.  The  contract 
has  been  awarded  to  the  NATIONAI.  CON.STRUCTTON  CO.. 
Birmingham.  Ala.,  at  7.65c.  per  cu.yd.  without  classification. 
This  work  will  Involve  the  construction  of  Canal  A.  42 H 
miles  In  length,  75  ft.  average  bottom  width.  11  ft.  average 
depth,  excavation  7.100.000  cu.yd.  of  earth  and  65.000  cu.yd. 
rock;  or  Canal  B.  of  42 'A  miles  long,  45  ft.  average  bottom 
width,  excavation  about  4.600.000  cu.yd.  earth  and  400.000 
cu.vd  of  rock.  F.  C.  Elliott  is  Acting  Ch.  Drainage  Engr. 
On'Canal  A.  the  <>ompanv  bid  6.5c.  per  cu.yd.  for  earth  excava- 
tion: and  20c.  for  rock;  on  Canal  B.  6.5c.  and  20c.;  without 
classification.  7.65c.  for  Canal  A  and  7.81  e.  for  Canal  B.  Other 
bidders  were:  Hillsboro  Dredging  Co.,  Tampa,  Fla.,  Canal  A, 
earth,  9.9c.;  rock.  24.9c.;  without  claHsiflcatlon.  no  bid;  Canal 
B.  9.4c.;  24.2c.;  and  no  bid;  Furst-CIark  Construction  Co., 
Baltimore,  Md..  Canal  A.  7.9c.:  40c.;  and  no  bid;  Canal  B.  Sc: 
40c.;  and  no  bid:  Miami  Engineering  &  Construction  Co.. 
Miami.  Fla..  Canal  A,  9.25c.:  30c.;  and  no  bid;  Canal  B,  8.75c.; 
27.5c.;  and   no  bid. 

Wharf — New  Orleans.  La.  — Bids  will  be  received  until  Jan. 
8,  by  the  Board  of  Port  Commissioners  for  the  construction 
of  the  proposed  Frisco  Lines  wharf  from  Louisa  to  Lesseps 
StB.      Estimated   cost,   $500,000. 

Levee — Hickman.  Ky. — The  Mobile  &  Ohio  R.R.  Co.  will 
conitruct  a  levee  at  Hickman.  B.  A.  Wood.  Mobile.  Ala..  Is 
['h.    Engr. 

ir,nre — ColumbiiH,  Ohio — Bids  will  be  received  until  noon. 
Jan.  15.  by  A.  P.  .Sandles.  Secy.  State  Bd.  of  Agriculture,  State 
House.  Columbus,  for  1739  ft.  of  race-track  fence  and  4854  ft. 
of    ground    enclosure    fence. 

nralnaire  Work — Greenville,  Ohio — The  Commissioners  of 
Darke  Countv  Greenville,  have  sold  $63,000  of  bonds  for 
the    construction     of    drainage     work. 

inhwar Lorain.   Ohio — Plans  are   nearing  completion   and 

will    soon    be   submitted    to   the   city    by    the    Baltimore    &   Ohio 
R.R.  Co.   for  the  construction  of  the   East   28th  St.   Subway. 

*»phaH— Tndlnnnpolls.  Tnd  — The  Board  of  Public  WorkB 
win  receive  bidii  until  10  a.m..  Jan.  3.  for  500  lon«  of  asphalt 
for  the  city  asphalt    repair  plant. 

•  TlralnaKe  PnmpioK  Plan!  — Benrdstown.  Ill  —Bids  will  be 
received  until  2  !■  m  Jiin  7.  bv  the  C'ommiHHlon<rs  of  Coal 
Creek  Drainage  and  Levei-  District.  Schuyler  County.  111.,  for 
nnmping  plant  «n<l  nuxllliiry  work. 
For    delnlfs    see    advertln 

Dralaace — Mnlloon.  T 
ronslructlon  of  n  drnlnri 
of    the    city. 

+nre  n«ek— Ashland,  Wis,— The  Chicago  At  Northwedtern 
Tlv  Co .  II  Is  rennrled.  has  awarded  the  contract  to  M.  .T. 
PEPPARD  and  the  BARNETT  A  RECORD  CO.,  MInneapolla. 
Minn.,  for  conttrurflnic  an  ore  dock  at  Anhlnnd,  to  cost  about 
IIRO.OOO. 


L.    Shaw    In 
I'ht    In    this    Issue. 

-Plans  nre  being  prepared  for  the 
system    In    the    northwestern   part 


Drainage — Fountain  City,  Wis. — Bids  will  be  received  un- 
til Jan.  14,  by  the  Commissioners  of  the  Trempealeau  Drain- 
age District  of  Trempealeau  and  Buffalo  Counties,  for  drain- 
age  work    in    the   district.      Henry   Roettiger   is   Secy. 


Ditches — Edina.  Minn. — Bids  were  received  and  rejected 
Dec.  14,  bv  C.  B.  Yancey.  Village  Recdr..  for  constructing  the 
Wind  Ditch,  and  also  the  Wiltgen  Ditch.  Abbott  &  Budd,  425 
Kasota   Block,   Minneapolis,    Minn.,   are    Engrs. 

+Ditch — St.  Peter,  Minn. — W.  H.  Holz.  County  Audr.,  re- 
ceived bids,  Dec.  21,  for  reconstructing  ditcn  No.  3,  involving 
S9.523  cu.vd.  The  contract  was  awarded  to  CHARLES  A. 
ANDERSON,    and    MARTIN    SANDEM,    at     $14,090. 

Dump  Boat — St.  Louis.  Mo. — Bids  will  be  received  until 
noon,  Jan.  7,  by  the  Board  of  Public  Improvements,  for  the 
construction  of  a  wood  hull  scavenger  dump  boat,  William 
T.    Findly    is    Secy. 

tb-Hon.se — St.    Louis.    Mo. — Bids    will    be    received    until 

noon.   Jan    14.    by    •"■-    "         ^    -'   t,. ..,,:.    t  ._     r_..   -i.. 

erect 


Bath-Hon.se — St.  Louis.  Mo. — Bids  will  be  received  until 
in.  Jan  14.  bv  the  Board  of  Public  Improvements,  for  the 
ction   of  Public   Bath-house  No.   3.      Estimated   cost,   $37,000. 

Drainage  Pnmpine  Station — Little  Rock.  Ark. — Bids  will  be 
received  by  the  Fourche  Drainage  District  until  Jan.  9,  for 
erecting  and  furnishing  the  main  pumping  station  of  the 
Fourche  Drainage  District.  Lund  &  Hill,  201  West  2d  Sl„ 
Little  Rock,  are  Engrs. 

Subway — Fort  Worth,  Tex. — Plans  are  in  progress  for  the 
construction  of  a  subway  under  the  tracks  of  a  number  of 
railroads  here.  The  city's  part  of  the  cost  ot  the  work  will 
be  about  $200,000.  It  is  proposed  that  the  railroads  shall  pay 
for  the  construction  ot  the  subway  itself  and  the  city  for  the 
cost  of  the  approaches  and  damage  to  abutting  property. 
The  contracts  for  the  work  will  be  submitted  to  the  city  com- 
mission  by  the   railroads   interested  on  Jan.   14. 

Park  Work — Sapulpa,  Okla. — The  citizens  have  voted  $100,- 
000  of  bonds  for  park   work.      I.   G.   Anderson   is   City   Clk. 

+E:xeavntlon — Salt  Lake  Citv.  Utah — P.  J.  Moran,  Salt  Lake 
Citv,  has  submitted  the  lowest  bid  at  15c.  per  cu.yd.  for 
excavating  70.000  cu.yd.  of  earth  for  the  new  state  capitol 
building.  Other  bidders  were:  O.  B.  Brinted,  21c.  per  cu.yd.; 
Joseph  Mellen.  23c.;  Heman  Brothers,  29c;  John  Hold,  37 ^4c.; 
Enoch  Smith,   50c. 

+Wliarf — Los  Angeles,  Calif. — The  Board  of  Public  Works 
has  awarded  the  contract  to  SNARE  &  TRIEST.  143  Liberty 
St..  New  York,  for  constructing  2520  ft.  of  reinforced  concrete 
wharf  for  Huntington  Fill,  at  $444,777.  List  of  bidders  noted 
Dec.    26. 

Pier — Oakland.  Calif. — The  San  Francisco,  Oakland  &  San 
Josf  Terminal  Ry.  Co.  contemplates  the  construction  of  a 
six-track  pier  from  Oakland's  shore  line  to  the  Key  Route 
mole,  a  distance  of  3'/4  miles,  at  an  approximate  expense  of 
$2,000,000.  The  plans  call  for  the  construction  of  a  spur  and 
side  track  from  the  six-track  pier  to  the  district  bordering 
on  the  municipal  wharves,  and  an  enlargement  ot  the  present 
train  sheds  and  present  mole  facilities,  constructing  a  greater 
train  shed.  The  total  expenditure  for  the  work  will  be  over 
$7,000,000. 

Engine  HouMe,  Fire  Apparatux — Pasadena.  Calif. — The  city 
contemplates  spending  $11,500  tor  a  site  and  erection  <if  an 
engini-  house:  $11,000  for  an  automobile  aerial  truck;  $16,000 
for  a  combination  wagon  <and  pumping  engine;  $3000  for 
3000  ft.  of  hose;  $16,000  for  three  80-hp.  hose  wagons;  $9000 
for  three  40-hp.  tractors;  $3000  for  one  40-hp.  tractor;  $1500 
for    new    equipment    and    $800    for    gasoline    tanks. 

Wharf — Sacramento,  Calif, — The  Vallejo  &  Northern  Yolo 
Ry.  Co.  has  applied  for  a  franchise  to  construct  a  wharf,  to 
cost  $50,000,  along  the  Reed  orchard  property,  opposite 
Sacramento. 

Harbor — San  Francisco,  Calif. — It  Is  reported  that  a  syndi- 
cate of  Chicago  packers  will  construct  a  harbor  In  San  Fran- 
cisco Bay,  14  miles  from  San  Fandsco.  T.  E.  Wilson,  Vlce- 
Pres..    Morris    &     Co..    Chicago.     111.,    Is    Interested. 


Seawall — Phllipsburg,  Que. — A   200-ft.  seawall  will  be  con 


Secy 


ructe 


.shore    of    Mlsslsquol    Bay. 
1..  Phllipsburg. 

Wharf  ExtenHiou — Ottawa,  Ont. — Bids 
until  4  p.m..  Jan.  7.  by  R.  C.  Desrochers. 
Wks..    ott.awa.    for    the    construction    of 


A.    H.    Borden    Is 


111     be     received 
■cy.,    Dept.    Pub. 

{tension    to    the 

Manltoulln    Island,    Algoma    Dls- 

Hopper  Srona — Ottawa,  Ont. — Bids  will  be  received  until 
4  p.m.,  Jan.  7,  by  R.  C,  Desrochers,  Secy,  Dept.  Pub.  Wks., 
Ottawa,  for  the  construction  of  six  300  cu,yd.  steel  hopper 
scows. 

VexHel — Ottawa.  Ont. — Bids  will  be  received  until  noon. 
Jan.  15.  bv  O.  J.  Desbarats,  Deputy  Minister  of  the  Naval 
Service,    foV    the    construction    of   a    schooner. 

Wharf — Windsor.  Ont. — Bids  will  be  received  until  4  p.m.. 
Jan.  13,  bv  R.  C.  Desrochers,  Secy..  Dept.  Pub.  Wks.,  Ottawa, 
Ont..  for  the  construction  of  a  wharf  at  Windsor.  Plans, 
specifications  and  form  of  contract  can  he  seen  and  forms  of 
proposal  obtained  at  Ottawa  and  at  the  olllces  of  H.  J.  Lamb. 
Esq.,  DIst.  Engr..  Windsor.;  and  J.  n,  Sing.  Esq.,  Dlst.  Engr.. 
Confederation   TJfe  BIdg.,  Toronto,   Ont. 

T,ock.  Dam.  Ftc New  Glasgow.  N  S..— Bids  will  he  re- 
ceived until  4  p.m.,  ,Tan.  20.  by  R.  C.  nesrochers.  Secy.  Dept. 
Pub.  Wks.  Oiinwn.  Ont..  for  \\\>-  construction  of  a  lock,  dam, 
regulation  sluices  and  approach  piers  and  the  excnvnilon  of  a 
racewav  and  channel  In  the  East  River,  n.'nr  N.'W  Glasgow. 
Plans.  snerlfl.Mtlon  and  form  of  proposal  etc  ciin  be  seen 
lit  the  depnrliiwnt  and  at  the  ofilces  of  J.  L.  MIchiiud,  D  St. 
Engr.,  Merchnnts  Bank  Bide  Monlrenl:  A  R.  Decnry,  DIst, 
Engr.,  Post  Offlce.  Oueb.c;  P.  O.  Goodspeed,  D  st  Engr.,  St, 
John,  N.  B.;  C.  R.  W,  Dodwell,  DIst,  Engr.,  Halifax,  N,  S„ 
and  nn  nppllcitlon   to  the  PoBtmnster,  New  Glasgow,  N  S, 
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'uinltiiii-    Co.    hiiH    awardi-(l    ii 
&    CO.,    30    ("hutch    St..    Ni-w 

if  !i  n.w  bulkllriK.     It  will  be 

of    AiUneton    St.,    ;uul    will    bi-    10 


+  il»Nt»n.    MnnM.— Thr    I'liiTif 
iclitrait     to    JAMKS    STUSVAH'l 
VorU,  N.   Y.,  for  the  fDnslrucll 
Idcati-d    on    thi'    rxtc-nal 
.stories   hiKh,    3OO.\100    ft 

lloN<uii,    .MiiMH liiil.H    will    be    rci'flveil    by    thi-    Sihoolhousc- 

Commission,  until  .Ian.  14.  for  the  erpctlon  of  an  fli-nifiilary 
sihool  In  the  Kmerson  District.  Kast  Boston.  Chas.  Uogue,  120 
I'.oylston   St..    Is   Chn.    of   the    Com. 

I'lttHneid.  MuHH. — The  city  has  been  notlfled  by  the  New 
York  C.ntral  &  Hudson  River  R.U.  that  its  directors  havi' 
luithorlzed  thi'  erection  of  a  union  passenger  station.  It  will 
he  l-t4.\75  ft.,  with  an  annex  17(1  ft.  lont,'.  The  estimated  cost 
is  $400,000.  D.  H.  Carpenter.  New  York.  N.  Y.,  Is  Knsr.  of 
Structures. 

Mlildletonn.  foiin.— C.  V.  Snedetur.  Jr..  Arch.,  527  Fifth 
\ve  has  been  commissioned  by  a  Connecticut  syndicate,  to 
prepare    plans    for    a    six-stoiy    fireproof    hotel.    125x75    ft      •" 


in  Middle 
+  IVew    Haven,    Conn. — The 


ated  cost  Is  $250,000. 
t  for  alterations  to  the 
Hotel  Garde,  at  Meadow  St.  and  Columbus  Ave.,  has  bei  n 
awarded  to  the  DAVID  H.  CLARK  CO.,  166-178  Brewery  St.. 
New  Haven.  A  six-story  addition  and  a  power  house  will  be 
built  The  Improvements  are  estimated  to  cost  $250,000. 
Dudley  St.  Clair  Donnelly,  98  State  St..  New  London,  Conn.,  Is 
the   Arch. 

Brooklyn.  N.  Y We  are  ofHclally  advised  that  the  follow- 
ing bids  were  received,  on  Dec.  23.  by  the  Department  of 
Kducation  Park  Ave.  and  59th  St.,  Manhattan,  for  the  con- 
struction of  the  Flushing  High  School,  in  the  RorouKh  of 
Brooklvn:  Richard  E.  Henningham.  1  Madison  Ave.,  Uoro. 
Manhattan.  $380,485;  Durkin  &  Laas,  103  Park  .\ve..  Horo. 
Manhattan,  $403,000:  P.  .1.  Brenner  &  Son.  1524  Madison  Ave.. 
Horo.  Manhattan,  $403,330;  Charles  Wille.  1293  Second  Ave., 
Boro  Manhattan,  $429,000;  James  McArthur  &  Co..  $434,000; 
Peter  Clearv.  $407,000;  Thomas  McKeown.  Inc.,  103  Park  Ave.. 
Boro.  Manhattan.  $410,000;  T.  A.  Clarke  Co.,  $422,700.  C.  B.  J. 
Snyder  is  Supt. 

+(ieneva,  N.  Y. — We  are  offlciallv  advised  that  the  City 
Council  has  awarded  a  contract  to  R.  R.  SCHNIHEL,  Geneva, 
at  $77,500.  for  the  construction  of  a  new  city  hall  and  jail. 
Bids  were  received  on  Dec.  23.     Noted  Dec.  26. 

Ithnra.  X.  T. — The  Board  of  Trustees  of  Cornell  University 
has  announced  plans  for  the  construction  of  a  $325,000  addition 
to  Lincoln  Hall,  the  college  of  Civil  Engineering. 

IVem-  York,  X.  Y. — Plans  have  been  filed  by  F.  M.  Andrews 
&  Co..  Archs..  1  Madison  Ave.,  for  the  construction  of  a  37- 
storv  office  building  on  the  site  of  the  recently  destroyed 
Equitable  Bldg..  on  Broadway,  between  Pine  and  Cedar  Sts. 
The  Thompson-Starrett  Co.,  49  Wall  St.,  has  the  contract  for 
the    construction.      The    estimated    cost    is    $8,000,000. 

Plans  have  been  filed  bv  Gaston  Ajello.  Arch.,  1  West  34th 
St.,  for  the  construction  of  a  12-story  apartment  house,  84x60 
ft.,  to  be  erected  at  305  West  72nd  St.,  for  the  Anthony 
Campagna  Construction  Co.,  601  West  115th  St.  The  esti- 
mated   cost    is    $300,000.      Noted    Oct.    17. 

Plans  have  been  tiled  bv  George  &  Edward  Blum.  Archs.. 
505  Fifth  Ave.,  for  the  constrtiction  of  a  12-storv  anart- 
ment,  at  West  End  Ave.  and  98th  St.,  for  T.  J.  McLaughlin 
Sons,  845  Amsterdam  Ave.  The  estimated  cost  is  $500,000. 
Not*d    Dec.    12. 

Plans  have  been  filed  by  J.  Riley  Gordon,  Arch.,  507  Fifth 
Ave.,  for  the  construction  of  a  12-story  fireproof  hotel  on 
51st  St..  near  Fifth  Ave.  It  will  be  of  limestone,  granite  and 
terra-cotta,  85x42  ft.  The  33  West  51st  St.  Co.  is  the  owner. 
The   estimated   cost   is   $300,000. 

Bids  are  being  received  by  the  Adlon  Construction  Co..  501 
Fifth  Ave.,  for  the  construction  of  a  12-story  apartment  and 
store  building,  to  be  erected  at  828  Seventh  Ave.  George  & 
Edward   Blum.   505    Fifth   Ave.,   are   the  Archs. 

The  Emmav  Realty  Co.,  Pinehurst  Ave.  and  180th  St.. 
has  purchased  a  plot.  117x160  ft.,  on  the  northeast  corner  of 
Riverside  Drive  and  160th  St.,  upon  which  it  will  erect  a  12- 
storv   apartment    house. 

Schwartz  &  Gross,  Archs..  347  Fifth  Ave.,  have  completed 
plans  for  the  construction  of  a  six-story  tenement  at  181st 
St.  and  Pinehurst  Ave.,  for  the  Comfort  Realty  Co..  8  West 
39th    St.      The    estimated    cost    is    $225,000. 

Plans  have  been  filed  by  Samuel  Sass.  Arch.,  32  Union 
Square,  for  the  construction  of  a  six-story  apartment,  at 
163rd  St.  and  Fort  Washington  Ave.,  for  the  Riverside  Via- 
duct Realty  Co.,  419  West  119th  St.  The  estimated  cost  is 
$200,000. 

(Borough  of  Queens) — The  Loose- Wiles  Co..  of  Kansas 
Citv.  Mo.,  and  Boston.  Mass..  has  had  plans  prepared  for  a 
nine-story  bakery  building  on  a  plot  200x430x382  ft.,  on 
Thompson  Ave.,  Queens  PI.  and  Orton  St.  It  will  be  of  rein- 
forced concrete.  The  site  was  recently  leased  by  the  company 
from  the  Degnon  Realtv  &  Terminal  Improvement  Co.  The 
cost   is    estimated   at    $1,000,000. 

+Sohcnectady,  TT.  Y.— The  city  of  Schenectady  has  awarded 
general  contract  to  BROWN  &  LOWE,  for  additions  and  alter- 
ations to  be  made  to  public  school  building  on  Robinson  St. 
The  structure  will  be  188x66  ft.,  three  stories  high. 

liayonne,  SJ.  J. — Plans  are  being  prepared  for  the  con- 
struction of  an  armory  on  Broadway  between  33rd  and 
34th  Sts.,  for  the  Fourth  Regiment.  National  Guard,  New 
Jersey.      The    estimated    cost    is   $40,000. 

+Ellxalieth,  !V.  J. — The  general  contract  has  been  award- 
ed to  the  GORDON  LUMBER  &  WRECKING  VO..  Elizabeth, 
for  the  construction  of  the  theater,  on  Elizabeth  Ave.,  for 
the    Fifth   Ave.   Amusement   Co..    41    Canal    St..    New   York. 

Newark,  N.  J. — Hermas  Schneder  and  Waldo  Genund  will 
erect  a  12-storv.  80x200  ft.,  hotel  at  Plaza  Park.  The  esti- 
mated   cost    is    $500,000. 

Smiths  Landing,  N.  J The   Board   of  Supervisors   has  had 

plans  prepared  by  .S.  Hudson  Vaughn.  Atlantic  City.  N..  J., 
for  the  construction  of  an  almshouse  at  Smith's  Landing. 
The  estimated  cost  is  $75,000. 

Trenton.  N.  J. — The  Bell  Telephone  Co.  will  erect  a  four- 
storv  exchange  building  at  216-18  State  St..  Trenton.  J.  T. 
Windrim    is    Arch.     Commonwealth    Bldg..    Philadelphia.    Penn. 


+  l';rlv.  I'enn.— The  contract  for  the  conHlructInn  ol  liie 
four-.slorv  lelephoni-  building,  for  the  Bell  Telenhone  Co..  of 
Philadelphia,   has  been  awarded  to  HENRY  SllENK  CO..   Erie. 

"+'Thi-  contract  has  been  awarded  to  GEORGE  &  HORST. 
Pbllaililphla.  for  the  construction  of  an  additional  building 
:it    111.'    liTiiverKity    of    Pennsylvania. 

IM<«MiMirKb,  iV-nn.— The  Dollar  Savings  Fund  &  Trust  Co.. 
of  All.glienv,  will  eri-ct  a  10-story  bank  building,  at  Federal 
and  Slobo  Sts.     Thi'  estimated  cost  Is  $100,000. 

+  llnltiniore,  fid. — The  contract  has  been  awarded  to  SAN- 
FORl)  &  liltooKS  CO.,  24  Commerce  .St.,  for  the  construction 
of  a  Mve-stoiv  steel  and  brick  building,  at  AUceanna  and 
Chester  Sts.,  for  the  Canton  C'o. 

+JeMHn|iH,  Md. — The  contract  for  the  construction  of  al- 
terations and  additions  to  the  House  of  Correction  has 
been  awarded  to  the  L.  SCOTT  CONSTRUCTION  CO.,  .Mari- 
etta.   Ohio,    at    $68,300.      Noted    Ix-c.    19. 

(Greenville,     X.     f Bids     will     be     received     until     Jan.     7. 

bv  the  Building  Committee  of  the  Greenville  Banking  & 
Trust  Co..  for  the  construction  of  a  bank  building.  Benton 
&    Moore    are    Archs..    Wilson.    N.    C. 

Alkeu,  S.  V. — Plans  have  been  prepared  by  G.  Lloyd 
Preacher.  Augusta.  Ga..  for  the  construction  of  an  opera 
house  and  addition  to  the  Olwell  Hotel,  for  the  Aiken 
Theater   Co.      The    estimate  1    cost    Is    $50,000. 

.\tlanta,  <ia. — Bids  have  been  rejected  and  plans  are  be- 
ing revised  for  the  construction  of  the  Y.  M.  C.  A.  bullldng. 
Shattuck  &  Hussev.  907  La  Sallit  St..  Chicago.  111.,  and 
A.  Ten   Evck    Brown.   Atlanta,  are  Archs.     Noted  Nov.   28. 

The  Fltzhugh  Knox  Co..  Candler  Bldg..  will  erect  a  slx- 
storv  apartment  house,  at  45  West  Cain  St.  The  estimated 
cost    Is    $100,000. 

Savannah,  On. — The  Savannah  Trust  Co.  has  had  plans 
prepared  by  Wallln  &  Young,  Archs.,  Savannah,  Ga..  for  the 
construction  of  26-story  office  and  bank  building.  60x180  ft. 
Noted    Sept.    5. 

Bids  will  be  received  until  Feb.  1,  by  Mobray  &  Uftlnger, 
Archs..  56  Liberty  St..  New  York,  for  the  construction  of  a 
bank  building,  for  the  Hlbernla  Bank.  The  estimated  cost 
is    $100,000. 

+  llirnilnKhnni,    .\la. — A    contract    has    been    awarded    to   the 

BEKdi  i.\'i  i.\l!l,-RASS  CO.,  Chicago,  111.,  for  the  construc- 
tion of  :i  2.'i-storv  bank  building  at  Second  Ave.  and  21st 
St..  for  the  .lefferson  County  Savings  Bank.  Noted  Nov.  14. 
Plans  have  been  prepared  by  D.  O.  Whilden.  Birmingham. 
.Ala.,  for  the  construction  of  a  three-story  apartment  house 
at  Highland  Ave.  and  21st  St..  for  Mrs.  Rebecca  P.  Anderson. 
The    estimated    cost    Is    $100,000. 

Chattanooga,  Tenn. — The  University  of  Chattanooga  con- 
templates expending  $200,000  for  college  buildings.  John  H. 
Race    is    Pres. 

+  iloivllng  Green,  Ohio — The  general  contract  for  the  con- 
stnution  of  the  administration  building  for  the  Bowling 
Green  Statu  Xoimal  College,  has  been  awarded  to  the 
STEINLE  CONSTRUCTION  CO.,  Fremont.  Ohio,  at  about 
$135,827.      Noted    Nov.    21. 

ColumhuH.  Ohio — Frank  L.  Packard,  Columbus,  has  been 
commissioned  to  prepare  plans  for  the  construction  of  a  me- 
morial   hall    in    Columbus    ,to    cost    approximately    $250,000. 

Canton,  Ohio — Plans  are  being  prepared  for  the  construc- 
tion of  a  three-story  court  house  of  brick  and  stone.  Rich- 
ards,   Mcl'arty   &    Bulford,    Columbus,    Ohio,    are    the   Archs. 

Xornnlk,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Huron  County.  Gardiner  Block. 
oNrwalk,  until  10  a.m..  Jan.  7,  for  the  constrtiction  of  a 
Childrens'  Home  for  Huron  County.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  County  Auditor,  Nor- 
walk. 

Davton.  Ohio— John  S.  Mclntyre  is  having  plans  prepared 
for  the  construction  of  a  four-story  mercantile  building  of 
concrete  and  steel,  at  Second  and  Main  Sts.  The  estimated 
cost   is    $150,000.  ......  ■  I 

The  Allyn  Engineering  Co..  Cincinati,  is  preparing  plans 
for  the  construction  of  an  eight-story  hotel  at  Second  and 
Ludlow  Sts.,  for  the  Miami  Hotel  Co.  The  estimated  cost  of 
the    structure    is    $1,000,000.      F.    B.    Rike    is    interested. 

+The  contract  for  the  construction  of  a  five-story  ware- 
house on  Walnut  St.,  for  the  Union  Storage  Co.,  101  Bain- 
1  ridge  St  has  been  awarded  to  the  FERRO  CONCRETE 
CONSTRUCTION  CO.,  Cincinati.  Schenck  &  W  llUams,  591 
Arcade  Bldg.,   Dayton,   are   the   Archs.     Noted    Dec.    19. 

Toledo,  Ohio — J.  C.  Huber,  Jr..  is  preparing  plans  for  the 
construction  of  a  new  church  for  St.  Stephens  Parish.  The 
estimated    cost    of   the    structure    is    $50,000. 

Mills.  Rhines.  Bellman  &  Nordhoff.  1234  Ohio  Bldg..  have 
been  commissioned  to  prepare  plans  for  the  construction  of 
a  10-storv  department  store  building  for  the  Fifty  Associ- 
ates.     The   estimated   cost   is    $1,000,000. 

Bids  will  be  received  bv  E.  M.  Gee,  Board  of  Education 
Bldg  Toledo,  until  Jan.  9.  for  the  construction  of  a  three- 
story  and  basement  school  to  be  known  as  the  Walte  School. 
The'estimated  cost  is  $250,000. 

Terre  Haute,  Ind. — Plans  are  being  prepared  for  the  erec- 
tion of  a  six-storv  interurban  station  for  the  Terre  Haute. 
Indianapolis  &  Eastern  Traction  Co.  It  will  be  of  brick  and 
will  cost  approximately  $100,000.  H.  E.  Smith.  Terre  Haute, 
is  the  Ch.   Engr.         ....  »,  .        ,a     ,^  w   .   . 

David  Stott  is  planning  the  erection  of  a  10-story  hotel 
building  at  Michigan  and  Wayne  Sts.  The  estimated  cost 
is     $1,000,000. 

Detroit,  Mich. — Plans  have  been  prepared  for  the  con- 
struction of  a  club  house  for  the  Detroit  Athletic  Club.  The 
estimated    cost    is    $750,000. 

Kalamazoo.  Mich. — W.  C.  Jones.  30  North  LaSalle  St..  Chi- 
cago 111.,  has  been  commissioned  to  prepare  plans  for  the 
constrction  of  a  two-story  and  basement  edifice  for  the  First 
Church  of  Christ.  Scientist,  Kalamazoo.  The  estimated  cost 
is   $65,000. 
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+Blonminetoii,  III The  contract  for  the  construction  of  a 

passenger  station  Tor  the  Chicago  &  Alton  R.R..  has  been 
awarded  to  D.  B.  DON'ELSOX.  Milwaukee.  Wis.  The  esti- 
mated  cost   is   $80,000. 

Chicago,  III. — Christian  Londelius  has  acquired  a  site 
on  Wabash  Ave.  be:w6en  59th  and  60th  Sts..  and  will  erect 
an    apartment    bvilf'insr    to    cost    approximately    $170,000. 

Spiegel's  Hoie  Furnishing  Co.  has  leased  the  property 
at  Wabash  and  :■  .n:oe  Sts..  and  will  erect  a  business  build- 
ing   to    cost    about    $1,500,000. 

Pefcln.  III. — Bids  will  be  received  by  the  Board  of  Edu- 
cation, until  Jan.  15.  for  the  construction  of  a  school  of  brick, 
to  cost  approximately  $110,000.  Hewett  &  Emerson.  Peoria. 
111.,  are  the  Arehs.  J.  C.  Aydelott  is  Chmn.  of  the  Bldg.  Comm. 

Milivaofcee,  Win. — The  Builders'  Investment  Co.  has  pur- 
chased a  site  at  Marshall  and  Biddle  Sts.,  and  will  erect  an 
apartment    house    to    cost    about    $150,000.  . 

Plans  are  being  prepared  for  the  construction  of  rn  apart- 
ment house  at  Juneau  Place  and  Biddle  St.,  ff)r  Patrick 
Cudahy.  The  estimated  cost  is  $300,000.  Crane  &  Barkhausen, 
Milwaukee,  are   the   Archs. 

Cedar  RapldM,  Iowa — Press  reports  state  that  the  American 
Trust  Co.  is  having  plans  prepared  for  the  construction  of  a 
10-story    building    on    the    Solomon    Corner. 

Dea  MoinrH.  Iowa — The  Des  Moines  Hospital  Asn.  Is  plan- 
ning to  erect  a  Homeopathic  Hospital  In  Des  Moines  to  cost 
about    $100,000. 

Mlnnrapolla.  .Minn, — The  Board  of  Education  has  taken 
out  a  permit  to  erect  a  three-story  addition  to  the  North 
High    School,    to    cost    approximately    $225,000. 

Plans  have  been  filed  for  the  construction  of  a  five-story 
addition  tn  the  warehouse  of  Jenney.  Semple  *  Co.,  at  Hi 
First   St..    South.      The    estimatedw   cost    is    $130,000. 

Toprka.  Kan. — Press  reports  state  that  the  construction  of 
a  Masonic  Temple,  at  10th  and  Harrison  Sts..  is  under  con- 
sideration.     The   estimated   cost    is   $250,000. 

Omaha.  »b The  erection   of  a   business  building  on  11th 

St..  for  the  Hoobe  &  Runyan  Co..  is  under  consideration.  The 
estimated    cost    is    $200,000. 

Daltaa.  Tex. — The  various  rallrads  entering  Dallas  will 
erect  a  union  rleoot  to  cost  about  $5,000,000.  Jarvls  Hunt, 
Chicago.    111..    Is    the    Arch. 

*<iraUle,  Waiih. — ,V  contract  has  been  awarded  by  George 
W.  Fisher  to  T.  STRAUSZER  &  SONS,  at  $108,000.  for  the 
erection  of  a  thre.-storv  building  on  Third  Ave.  It  will  be 
60x108    ft.,    with    steel    frame.      Bebb    &    Mendel.    Denny    Bldg.. 

"' "^W '  G *  Norris.  of  the  Xorris  Safe  &  I^ock  Co.,  309  Third 
St.  has  announced  his  intention  of  building  a  lO-story  office 
and  store  building  on  a  triangular  site  bounded  by  Third 
Ave.  South.  Washington  St..  and  I'refontaln.-  Place  .  It  will 
be  of  steel  and  concrete  construction,  and  cost  approximately 
$500,000.  Mr.  Norrls  states  that  actual  construction  will  not 
begin   for  some  time. 

Portland.  Ore. — Press  reports  state  that  the  Montana  Elec- 
tric Co.,  Hutte.  Mont..  Is  considering  the  erection  of  a  jobbing 
house  In  Portland,  at  an  estimated  cost  of  $200,000.  H.  W . 
TurniT  Is   Pres. 

The  New  Homeopathic  Hospital  will  erect  a  flve-story 
T'-Mhaped  building  to  cost  $350,000.  Wm.  H.  I.add  Is  one  of 
the   directors. 

Prrr:no,  Calir. — A  ten-story  office  building  will  be  erected 
at  Mariposa  and  J.  Sts.  bv  the  Fresno  Estate  Co.  It  will  be 
'  ,./xl')0  ft.,  of  steel  frame  connlructlon.  with  brick  walls 
•■nd  cor  Crete  floors.  Three  electric  elevators  will  be  Installed. 
Tne  estimated  rost  is  $275,000.  George  W.  Kelham.  San 
Francico     Is   An  h. 

H.  H.  r.rlx  will  erect  a  flve-storv  brick  and  steel  building. 
to  c.  «;  .     "^00.  on  J  St..  adjoining  the  Flsk  Bldg. 

Th  • -.      •■         .•'ning  the  erection  of  a  seven-story  club 

house.   ,.  -•   •         :  :i.000. 

Fallerton.  Calif Plan^  have  beer.  c"mpleted  for  the  erec- 
tion of  a  one-Htory  and  basement  building  for  the  Fullerton 
Hospital  AsMoclatit.n.  The  structure  will  hi-  S4x34  ft.,  with 
a  wing  37x40  fl..  of  r.-inforced-concrete  construction,  hollow 
tile  partitions,  composition  flooring,  and  e(|uipi>ed  wilh  all 
modern  hospital  devices.  Ch.irles  E  Shattuck.  Mason  Rldg.. 
Los  Angeles,  Is  Arch.  As  soon  as  the  building  Is  completed, 
anoth.r  wing  will  be  erected  on  the  site  of  the  present 
hospital. 

I.onKbearh.  <"allf. — Barnett  &  Moore  will  erect  a  flve-story 
building,  to  cost  $150,000.  at  the  corner  of  Ocean  Front  and 
Locust   Ave. 

I.oa  .^Bselea.  Calif. — Walker  &  Vawter.  Hlb-rnlan  Bldg.. 
are   completing    the    working   drawings   for   the    new    buildings 

to    1 reeled    on     Mope    SI.,     for    the     Rible    Institute,    which 

Include  a  nine-story  and  bisement  central  auditorium.  112x165 
ft.  with  a  l3-Htor>.  basement  and  Kub-basenient  dormitory 
building.  44x165  ft.,  on  each  sldi'.  one  for  men  and  the  other 
for  women  sliidi-nts.  ')n  thi-  r<iof  will  be  a  tll<-  paved  roof 
garden.  112x130  ft.  Thi-  buildings  will  be  of  n-lnforced- 
conerete  ronslructlon.  with  cement  pbiBlered  exterior  and 
arlindnl  stone  trim,  composition  rooflng.  pine  trim,  metal 
lath  and  plaster  pnrllllonn.  cement  and  hardwood  floors, 
plate  and  art  glass  windows,  meinl  frames  and  sash,  eleva- 
tors, steam  heal,  vneiiiim  cleaning  system,  etc.  A  complete 
power   plant    will    Im-   Ins'-illed. 

The  Kllng  Co,  416  I'nion  League  Bldg,.  was  the  lowest 
bidder  at  l7S.lflI.  for  the  .-rectlon  of  n  four-slorv  and  base- 
ment relnforc.-d-conerete  npnrlmeni  house  at  Hrmnle  Brae 
and  Orange  Sib.  for  Mrs  Ida  Mansl.  The  Ixis  Angeles  lean- 
ing Mill  Co  bid  $7)1.232.  Thornton  Fltzhiigh.  482  Paeltle 
nidir  .    Is   Arch 

The  niCH.xnDH-NEI'STAPT  CONSTRt'CTtON  CO.  Wright 
A  Callender  Illdg.  has  seeur<-d  a  permit  for  the  erection  of  a 
nlne-storv  and  basement  relnforced-conrrele  loft  building  at 
733  South  Bronrtway.  for  A.  T*  Cheney.  Tho  cost  will  be 
$13  000 

Robert  M.  Taylor.  Douglass  nldg..  ha»  been  commissioned 
to  prepare  plans  for  n  foiir-storv  brick  store  nnrt  hole]  build- 
ing to  be  erected  on  West  Klxlh  HI  for  Jacob  Joseph.  Tho 
building  will  be  100x120  ft.,  with  n  rear  wing.  30x40  fi 


Smith  &  Stahlmuth.  550  South  Fair  Oaks  Ave..  Pasadena, 
were  low  bidders  at  $16,970.  for  construction  of  a  machine 
shop  on  the  grounds  of  the  County  Hospital,  and  at  $21,500 
for  construction  of  the  library  building.  The  Willard  Slater 
Co..  at  $51,500.  was  low  bidder  for  erection  of  the  psycho- 
pathic ward  at  the  County  Hospital.  Each  building  will  have 
concrete  frame,  .loors  and  walls.  Flans  were  drawn  bv 
George  Low.  County  Supt.  of  Bldgs.     Noted  Dec.  5. 

Plans  are  being  prepared  for  a  six-story  or  higher  lodge 
building,  to  be  erected  on  Hope  St..  for  the  Knights  of  Colum- 
bus, at  an  estimated  cost  of  $100,000.  A.  C.  Martin.  Higgins 
Bldg..  is  .\rch. 

The  Whitcomb  Co..  422  Consolidated  Realty  Bldg..  Lcs 
Angeles,  will  erect  a  14-story  and  basement  steel  frame  of?.  •  ■ 
building  on  Sixth  St.,  adjoining  the  Consolidated  Realty  Bid-, 
Thornton   Fitzhugh,    Pacific   Electric   Bldg..    is   the   Arch. 

+THE    DAVIDSON    CONSTRUCTION   CO..   Union    Oil    Bldj 
has    been     awarded    the    contract    for    the    construction     of 
seven-storv    reinforced    concrete    warehouse    on    Arapahoe    SI 
for  the    Fidelity  Storage  *   Moving  Co  .   It   will    be   50x100   ft 
and  will  cost  $45,000.     Mayberry  &  Parker,   P.  E.   Bldg.,  Archs. 
Noted   Dec.    12. 

Oakland,  Calif. — Plans  have  been  prepared  by  E.  W.  Hart- 
mann.  Arch.,  for  a  five-story  apartment  house,  costing  about 
$125,000.  to  be  erected  at  22d  St.  and  Broadway,  for  John  W. 
Mitchill.  of  Chicago. 

Oakland.  Calif. — The  following  bids  were  received  bv  the 
Board  of  Education  for  the  construction  of  the  Peralta 
Heights  School  and  the  shop  building  at  the  Polytechnic  High 
School:  Peralta  School.  Moore  &  Burllngame.  $47,675:  C. 
Christensen,  $39,650:  W.  G.  Thornallv.  Jr..  $40,184:  Carnahan 
&  Mulford,  $39,761:  Boyd  &  Kerr,  $41.93:  Stockholm  &  AUvn. 
$40,937:  W.  W.  Anderson.  $39,900.  Shop  Building.  Polytechnic 
High  School.  McLeran  &  Peterson.  $81,579:  Moore  &  Burlln- 
game. $S9.80i]:  W.  W.  Anderson.  $79,500;  Van  Sant  Houghton 
Co..  $83.58.>i:  Williams  Bros.  &  Henderson.  $78,912:  C.  Chris- 
tensen. $81,534;  Carnahan  &  Mulford,  $79,881:  O.  B.  Ackerman 
&    Son.    $89,583;    Lange    &    Bergstrom,     $81,500. 

Ocean  Park,  Calif. — Stineman  &  Kramer  will  erect  a  six- 
story  and  basement  hotel  building  at  Marine  and  Front  Sts. 
It  will  be  51x87  ft.,  containing  100  guest  rooms.  The  construc- 
tion will  be  of  reinforced  concrete,  plastered  exterior  with 
colored  tile  inlays.  Frank  T.  Kegley,  Consolidated  Realty 
Bldg..   Los   .\ngeles,    is   Arch. 

Plans  have  been  prepared  by  the  McGibbon-Frary  Co., 
Los  Angeles  Investment  Bldg.,  Los  .A.nKeles.  for  a  seven- 
story  store  and  hotel  building,  to  be  erected  for  G.  M.  Jones. 
It  will  be  80x180  ft.,  of  reinforced-concrete  construction,  and 
is  estimated    to   cost    $100,000. 

San  Diego,  Calif. — WELCH  &  WRIGHT,  of  San  Diego  and 
Portland.  Ore.,  were  awarded  the  general  contract  for  the 
construction  of  the  Washington  school  building,  at  $113,000. 
B.  F.  Hulse.  137  South  Rose  St.,  Los  Angeles,  will  probably 
be  awarded  the  contract  for  the  heating  syst</m.  The 
building  will  be  of  concrete  construction.  T.  C.  Kistner  pre- 
pared  plans. 

+  A.  T.  .SPENCE.  .San  Francisco,  was  awarded  the  contract 
for  the  construction  of  a  three-story  brick  exchange  and 
office  building  on  University  Ave.,  for  the  Pacific  Telegraph 
&  Telephone  Co.  It  will  have  pressed  brick  exterior,  composi- 
tion roof,  modern  equipment,  and  will  cost  $90,000. 

San  Francisco,  Calif. —  Houghton  Sawyer.  Arch..  Shreve 
Bldg..  has  plans  nearly  completed  for  the  Burllngame  Court 
Apartment  House,  a  nine-story  and  basement  building,  which 
will  be  erected  on  Sacramento  .St.  There  will  be  a  complete- 
steel  frame,  with  exterior  walls  faced  with  pressed  brick  and 
terra  cotta.      The   building  will   cost    $350,000. 

San  Francisco.  Calif. — Charles  S.  Kaiser.  Arch..  Mechanics' 
Institute  Bldg..  has  been  commissioned  to  prepare  plans  for 
an  eight-story  and  basement  commercial  building,  which  is  to 
be  erected  for  the  fruit  interests  in  Sacramento.  A  site, 
60x160  ft.,  has  been  secured  at  the  corner  of  4th  and  J  Sts. 
Construction  will  be  of  reinforced  concrete,  and  will  be  fire- 
proof  throughout. 

The  Roman  Catholic  Church  Is  planning  the  erection  of  a 
$75,000  edifice  on  Bush  St..  West  of  Chatham  Place.  H.  D. 
Brouchoud    is   Arch. 

Plans  have  been  completed  bv  Ward  &  Blohme.  .\lasU  i 
Commercial  Bldg..  for  Machinery  Hall,  the  largi-st  of  thf 
Panama-Pacific  Exposition  buildings.  Working  drawings 
have  received  the  approval  of  the  Director  of  Construction 
The  building  will  be  360x900  ft.  The  roof  will  be  support. d 
by  wooden  arches  of  75-ft.  span.  The  average  height  of  the 
building  will  be  100  ft. 

\V.  D.  Shea.  Arch..  244  Kearny  St.,  has  been  selevcted  by  the 
members  of  the  Building  Committee  of  the  Young  Sfen'a 
Inslltute  to  prep.are  plans  for  the  new  $150,000  structure, 
which  will  be  erected  on  Oak  St.  The  site  has  a  frontage 
of  89  ft.,  and  a  depth  of  120  ft.  The  new  building  will  be 
three  stories  high,  with  a  basement.  It  will  have  a  steel 
frame.      Not.-d    Dee.    12. 

Frederick  H.  Meyer,  Arch..  Bankers'  Investment  Bldg.. 
has  awarded  a  general  contract  for  the  four-story  and  base- 
ment brick  and  steel  structure,  which  Is  to  be  erecti'd  bv  the 
York  Realty  Co..  to  V.  FRANZ,  at  $75,000. 

The  following  bids  were  opened  by  the  Bonrd  of  Public 
Woiks  for  the  construction  of  a  two-slorv  and  bnsenu'iit 
reinforced  concrete  hospital  building  for  the  Infinn  Poor 
at  the  Rell.-f  Home  Tract:  Monson  Bros,  $58,600;  Karl  Eber- 
hardt.  $65,250:  F.  Rolnndl.  $52,635:  W.  W.  Anderson  &  Co.. 
J52.430;  J.  W.  Cnrr  $49,799:  Commary-Pi'terson  Co..  $51,996; 
Robert  Trost.  $50,722:  Frank  Gallagher.  $63,750;  Carnahnni  * 
Mulford.  $49,545:  W.  A.  Newsom.  $61,400;  J.  L.  McLaughlin. 
«45.2S6;  W.dd  &  Kohn.  $55,600;  M.  M.  FInlayson.  $48,975;  R.  U  . 
Mollir.   $4S,6S0. 

Venice,  Cnllf.— The  Phoenix  Building  &  Realty  Co.  Is  pre- 
paring plans  for  a  flve-storv  office  building,  which  It  will 
erect   on   Pier  Ave.,  at  an  estimated  cost   of  $75,000. 

+Viima,    Cnllf A     contract     has    b.-en    awarded     by    F.     F. 

finnglneltl  to  CHARLES  OLCRSTER.  Yuma,  at  approxima  ely 
$15,000.  for  erection  of  a  four-story  brick  business  building. 
80x160  ft.  n.  B.  Young  &  Son,  Lankershlm  Bldg..  I-os  Angeles, 
are    Arihs. 

Victoria,  n.  r. — The  Manufacturers'  Harbor  Terminals. 
Ltd..  Montreal,  will  erect  five  D-shaped  buildings  at  Victoria. 
each  to  cost  about  $500,000.     Thev  will  be  six  stories  high. 
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The   Cape  Cod  Canal 

Xo  oiigiiieering  imdertakiiig  in  the  United  States  has 
a  longer  history  than  the  Cape  Cod  Canal.  Few  indeed 
have  been  more  thoroughly  investigated,  surveyed  and  re- 
ported upon — and  so  invariably  recommended  as  feasible 
— than  this  eight-mile  waterway  through  the  sand  hills 
of  the  Massachusetts  coast.  Perhaps  no  other  artilicial 
waterway  in  America  of  equal  magnitude  eould  bring 
about  greater  saving  in  lives  and  property  which  at  pres- 
ent are  paid  in  annual  toll  by  wrecks  on  the  Cape  Cod 
coast. 

Cape  Cod  is  a  hook-shaped  peninsula  projecting  some 
30  miles  to  the  east  of  the  mainland  of  Massachusetts 
and  partly  inclosing  an  arm  of  the  ocean  variously 
known  as  Massachusetts  Bay,  Cape  Cod  Bay,  or,  in  the 
immediate  vicinity  of  the  canal  entrance,  as  Barnstable 
Bay.  This  bay  is  protected  by  the  cape  on  the  south  and 
east,  but  open  to  the  north,  and  as  most  of  the  winter 
storms  blow  from  the  northeast,  sailing  vessels  and  tows 


Oil  I  he  soiitli  side  (it  the  jicnin.sula,  at  the  ba.se  of  the 
hook,  is  IJiizzards  )5ay,  which  i.s  almost  land  locked  and 
foiviis  an  expansive  and  magnificent  harbor.  From  Buz- 
zards ]5ay  the  passage  into  Long  Island  Sound  is  easy 
and  can  be  made  in  all  kinds  of  weather  without  danger. 
A  canal  through  the  base  of  the  hooked  peninsula,  from 
Barnstable  to  Buzzards  Bay,  will  therefore  make  possible 
an  inland  waterway  from  Boston,  Mass.,  to  Xew  York 
City  and  points  south,  except  for  the  short  but  exposed 
stretch  of  open  water  between  Boston  and  the  Barnstable 
]5ay  entrance  of  the  canal. 

The  country  through  which  the  canal  prism  passes, 
from  the  low  salt  marshes  west  of  the  town  of  Sandwich 
to  the  Scussett  River,  across  a  low  dividing  ridge,  and 
down  the  valley  of  the  Monumet  River  to  deep  water  in 
Buzzards  Bay,  is  a  most  remarkable  physical  formation. 
It  has  every  appearance  that  nature  intended  a  waterway 
at  this  place,  or  that  there  had  some  time  existed  a  chan- 
nel there. 


C-^\Ji 
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Fig.  1.    1'lax  axd  Pkofile  of  the  Cape  Con  Canal.  Pijofile  Shows  Pkogkess  of  Excavatiox  to 

Xov.  1,  1913 


of  barges  caught  by  a  gale  west  and  north  of  the  point  o:' 
the  cape  are  almost  certain  to  be  driven  upon  the  loii 
sandy  shore  within  the  arm  of  the  hook.  Outside  the  cape 
are  dangerous  shoals,  which,  combined  with  rough  and 
foggy  weather,  often  make  this  part  of  the  coast  extreme- 
ly hazardous  during  the  fall  and  winter.  Barge  tows 
are  often  compelled  to  wait  several  days  before  attempt- 
ing to  round  the  cape. 

The  total  tonnage  of  vessels  rounding  Cape  Cod  an- 
nually is  estimated  to  be  25,000,000,  and  the  passengers 
carried  500,000.  The  canal  will  shorten  the  distance  be- 
tween Boston  and  New  York  by  66  miles.  The  actual 
time  saved  coasting  vessels  will  be  in  much  greater  pro- 
portion during  rough  weather  by  avoiding  the  now  nec- 
essary delays.  The  saving  in  insurance  for  vessels  using 
the  canal  will  also  be  considerable. 


The  valley  of  the  Monumet  River  is  low  and  broad  and 
is  of  an  alluvial  formation,  consisting  of  sand  and  gravel 
mixed  with  large  and  small  boulders.  The  direction  of 
the  valley  is  nearly  northeast  and  southwest.  The  tide 
flows  up  the  Monumet  River  for  three  miles  and  the 
headwaters  of  this  stream  nearly  overlap  the  headwaters 
of  the  Scussett  River,  which  flows  into  Barnstable  Bav. 

The  ridge  dividing  the  headwaters  of  the  two  rivers  is 
only  three-quarters  of  a  mile  wide  and  but  29  ft.  above 
mean  sea  level.  The  width  of  the  valley  is  about  6.30  ft. 
at  its  narrowest  point  and  expands  gradually  toward  each 
end.  The  hills  rise  on  either  side  of  the  valley  in  grad- 
ual slopes  to  heights  of  from  60  to  180  ft. 

Except  for  the  narrow  dividing  ridge,  the  canal  prism 
excavation  required  the  removal  of  but  little  material  ex-, 
cept  between  the  high-water  level  and  the  bottom  of  the 
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canal.  There  is  no  physical  obstacle  to  a  canal  as  deep 
as  may  be  desired,  and  the  width  may  be  made  at  least 
COO  ft.  The  material  excavated  is  chiefly  sand,  -vrith  un- 
derlying strata  of  hardpan  in  some  places.  Through  the 
salt  marshes  at  the  eastern  end,  the  material-  is  of  a  peaty 
nature  but  not  difficult  to  dredge.  The  boulders  are  too 
few  to  offer  any  serious  trouble. 

The  tides  in  Buzzards  Bay  have  a  mean  rise  and  fall 
of  4.11  ft.,  and  in  Barnstable  Bay  of  9.17  ft.  The  times 
of  high  and  low  water  in  the  two  bays  are  different :  the 
high  water  is  nearly  314  hours,  and  the  low  water  414 
hours,  earlier  in  Buzzards  Bay  than  in  Barnstable  Bay. 
The  durations  of  rise  and  fall  in  Barnstable  Bay  are 
nearly  equal,  but  differ  in  Buzzards  Bay  by  about  114 
hours,  the  rise  being  rapid  and  the  fall  delayed. 


will  flow  northerly  when  it  is  low  tide  in  Barnstable  Bay, 
and  southerly  when  it  is  high  tide  there.  The  maximum 
current  is  little  greater  than  that  of  the  Mississippi  River 
or  of  the  Ganges  Canal  in  India,  and  it  is  not  anticipated 
that  any  seriously  destructive  effect  on  the  canal  banks 
will  result;  at  least  no  more  erosive  action  is  expected 
than  from  the  ordinary  wash  of  steamers'  screws. 

The  length  of  the  canal  from  shore  line  to  shore  line 
is  eight  miles;  from  the  30  ft.  depth  contour  in  Barn- 
stable Bay  to  the  same  depth  in  Buzzards  Bay  is  13  miles. 
The  minimum  width  of  the  bottom  is  to  be  100  ft.;  the 
Barnstable  Bay  approach  channel  will  be  300  ft.  wide,  and 
the  Buzzards  Bay  approach  channel  250  ft.  wide.  The 
canal  will  have  a  depth  of  mean  low  water  of  25  i't.  The 
banks  through  the  sand  will  have  a  slope  of  1  on  3,  and 


Fig. 
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Fig.  4.    Lkjokim;    IOa.^t  TiiuoLiiii   Cai'i;  Cou  i'a.nal 
Clt  .\ear  S.vgamore 

Low  water  occurs  in  Buzzards  Bay  soon  after  high 
water  in  Barnstaijle  Bay,  while  high  water  in  the  former 
occurs  after  the  tide  has  risen  considerably  in  Barnstable 
Bay.  The  ma.\imum  difference  in  sea  level  in  the  two 
bays  ■may  be  about  8  ft.  Hence  all  the  early  plans  for 
the  canal  contemplated  the  use  of  locks. 

The  slope  of  the  surface  of  the  water  through  the 
raiial  for  the  maximum  difference  in  sea  level  in  the  two 
bays  corresponds  to  a  velocity  of  currrent  of  6  ft.  per  sec, 
or  4  mi.  per  hr.  Curves  in  the  canal  alignment  will  re- 
rliK-e  this  velocity  and  the  flow  will,  of  course,  be  maxi- 
mum for  very  short  periods  only.  For  the  canal  of  the 
cross-section  now  building  there  will  be  a  current  due  to 
rnenn  tide  differences  of  about  2'/'  miles  per  hour,  which 


Fig.  3.   Cape  Cod  Canal  Cut  at  Deepest  Place 

in  soft  or  exposed  places  will  be  rip-rapped  fnuu  (i  ft. 
vertically  below  low  water  to  6  ft.  above  high  water.  It 
was  the  original  intention  to  place  rip-rap  on  practically 
all  the  banks,  but  this  has  been  deemed  unnecessary. 

The  only  engineering  work  aside  from  the  excavation 
of  the  channel  has  been  the  construction  of  a  3000-ft. 
breakwater  to  protect  the  eastern  terminus  of  the  canal 
and  the  relocation  and  rebuilding  of  several  miles  of  tiic 
Old  Colony  R.  R,  (now  a  part  of  the  Xew  York,  New 
Haven  &  Hartford  R.  R,  system)  and  several  public 
highways.  The  railway  work  included  the  construction 
of  a  l()0-ft.  span  bascule  lift  drawbridge  and  the  road 
construction  of  two  highway  drawbridges  of  similar  type. 
The  foundations  of  all  the  bridges  are  constructed  on  the 
basis  that  the  canal  may  have  an  ultimate  depth  of  34  ft. 

Fig.  1  shows  a  plan  and  profile  of  the  canal.  The  pro- 
file shows  the  ])rogres8  of  excavation  to  Xov.  1,  1912.  The 
accompanying  views  show  the  state  of  the  work  at  the 
beginning  of  the  present  fall  and  winter  season.  The 
work  is  continued  throughout  the  winter  months  with  a 
somewhat  reduced  force.  Dredging  in  Barnstable  Bay 
is  continuous  throughout  the  winter  months,  but  Buz- 
zards Bay  often  freezes  over  in  very  cold  weather. 

It  is  readily  seen  that  the  construction  of  the  Cape  Cod 
Canal  involves  no  engineering  ])roblems  not  met  with  in 
the  excavation  of  any  ditch.  It  is  not  an  enterprise  of 
great   magnitude,  as  the  whole  amount  of  material   re- 
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iiinM'ii  Will  not  fXcccMl  K.iMiil.llOO  cii.yil.  :  yrl  il  ].osscssi'S 
a  i;rcMl  (it'iil  of  inU'rcsl,  due  in  no.jsniiill  nii'asuri,'  to  tiic 
visi'issitiules  of  fortiuio  the  |)i-ojec't  of  coiistructinf?  tlio 
canal  lias  passed  through  in  Hk'  ;!()()  yuars  of  its  history. 
The  ollii'iaia  of  the  i)rescnt  company  have  prepared  a 
liricf  synopsis  of  the  ])ro<Jtress  made  in  this  time  which, 
liowcvcr.  is  hy  no  means  complete,     it  is  as  follows: 


CllUDNOLOGV  or  THE  C.\1'K  COD  CA.NAI, 


1602 
1603 
1820 
1023 


IfiTfi 
lfi!)7 


1780 
1791 
1798 
1803 
1808 
1812 
1818 


w  GoHiiold. 

ound  Cape  called  i 


•Millelwri 


Boats 


Cape  Cod  diMcovered  by  Bartholoi 

De  Monta.  a  Frenchman,  cruiHod 

.\rrival  of  Pilnrinis. 

Miles  Stuiulish  inspecting  coast  south  of  Plymouth. 

Stanclish  tr:i.iiT.(;  :it  Manomel  with  Hutch  from  New  .\m8terda 

within   ihrvr   iii-.l.s  .if  each  other.      Small  canal  talked  of. 
Sanmel  S.-wll  i.\:tiiiined  canal  route  for  "a  passaKe  from  the  South  sea  to 

the  north." 
General  Court   Mrt.ssachusetts  appoints  a  committee  to  view  the  place 

for  a  passage  from  Barnstable  Bay  to  Manomet  Bay. 
Captain  Cvprian  Southack  describes  a  free  water  connection 

Ciipc 


of  Massachusett.s.      Individu 


for  shallo 


as  Machin  to  sur\'ey  the  route  which 
navigation  and  against  the  enemy." 
ever  appointed  a  committee  to  invcs- 


1882 
1883 


1907 
1909 


(iineral  Washington  ordered  Tho 

would   "give  greater  security  t 

.Mso  .lames  Bowdoin  and  Wm. 

tigate  subject. 

C!en.  Hcnrv  Knox  using  influence  to  have  government  build  canal. 
John  Hills  and  James  Winthrop  make  survey. 
James  Sullivan  and  others  petition  legislature  to  build. 
Committee  appointed  by  legislature  to  interest  people  in  project. 
Gallatin,  Secretary  of  Trea.s\iry,  advocated  it  as  "useful  in  time  of  war." 
Isthmus  used  by  small  boats  to  avoid  capture  by  enemy. 
Israel  Thorndike  and  Thomas  H.  Perkins  employed  Laommi  Baldwin  to 

survey  route.     .5.000  ships  rounding  cape. 

I",  .S.  .Senate  made  sur^-ey  for  a  canal  sufficient  to  admit  vessels  of  war. 
U.  S.  under  resolution  of  Senator  Lloyd  ordered  Major  Perault  to  make 

sur\'e,v.  Various  army  officers  reported  route  practicable. 
Further  surveys  made  under  government  orders  until  1827. 
Government  Board  reports  on  canal  36  ft.  wide.    8    ft.    deep,    to    cost 

$669,.i22. 
I.ieut.  G.  S.  Blake.  U.S.N".  Smrey. 
Renewed  interest  by  Massachusetts  and  government.     Sur\'eys  bv  Brig. 

Gen.  J.  G.  Totten,  Prof.  A.  D.  Bache,  Sunt.  Coa.st  and  Geodetic  Survey. 

Comdr.  C.  H.  Davis  U.S.X.  and  Lieut.  J.  Wilkinson,  U.S.N.  Report  on 

1,8-ft.  canal  to  cost  $10,000,000. 
Charter  to  Cape  Cod  Ship  Canal  Co.,  to  .\lpheu3  X.  Hardy  and  others. 

Maj.  Gen.  J.  G.  Foster.  l'.S..\.,  examining  route  under  orders.     Re- 
ports on  practicability  of  23-ft.  canal  without  locks. 
Senator  Chandler  introduces  Bill  in  Congress  to  pay  for  breakwater. 
Charter  granted  to  Cape  Cod  Canal  Co.     Henry  M.  Whitney  and  others 

interested.     Some  work  done  but  project  abandoned. 
Gen.  G.  K.  W'arren,  U.S.A.  Engrs.,  reports  to  government  on  canal  and 

cost  of  approaches. 
Cape  Cod  .Ship  Canal  Co.,  authorized,  William  Seward,    Samuel  Fessen- 

cien    and    others    interested.     Funds    advanced    by  Quincy  .\.  Shaw. 

Company  made  contract  with  F.  A.  Lockwood.     Excavated  over  one 

million  yards  and  failed. 
Property  assigned  to  Colonel  Thomas  L.  Livermor 
Charter  granted  to  E.  L.  Corthell  and  others  in  tl 

setts  Maritime  Canal  Co.     This  charter  lapsed. 
De  Witt  C.  Flanagan  of  Xew  York  became  interested. 
June  1,  Charter  to  the  Boston,  Cape  Cod  and  New  York  Canal  Co.  under 

which  and  its  amendments  present  company  is  acting. 

During  the  three  successive  years  Mr.  Flanagan,  Gen.  C.  C.  Dodge 

and  associates  advocated  canal.       Reports  from  the  Engineers  A.  L. 

Rives  and  E.  L.  Corthell. 
.\ugust  Belmont  and  others  became  interested. 
Voluminous  report  under  instructions  from  William  Barclay   Parsons, 

C.E.,  from  C.  S.  Sims  to  F.  D.  Underwood. 
May  8,  Approval  by  Joint  Board  of  Railroad  and  Harbor  and  Land  Com- 
missioners of  the  present  location  of  canal. 
June  22,  work  begun  officially  by  Mr.  Belmont  at  Bournedale. 


From  the  synopsis  given  it  can  he  seen  that  the  present 
company  hegan  work  after  nearly  forty  years  of  succes- 
sive failures  of  private  companies  to  build  a  canal.  After 
the  elaborate  state  and  government  surveys  of  1860, 
which  contemplated  a  canal  20  ft.  deep  with  locks  at  both 
ends,  the  scheme  seems  to  have  been  dropped  until  pri- 
vate enterprise  took  it  up,  although  a  cen.sus  of  wrecks  on 
Cape  Cod  was  made  from  1843  to  1869,  by  which  it  was 
found  1444  wrecks  had  occurred,  causing  an  average  an- 
nual loss  of  $500,000. 

Tn  1870.  the  Jfassachusetts  legislature  granted  an  ex- 
clusive charter  to  a  private  company  and  this  project  was 
kept  alive  with  varying  fortunes  until  its  charter  ex- 
pired in  1878.  Clemens  Herschel  was  chief  engineer  of 
this  company,  and  the  canal  contemplated  was  7.3  miles 
long,  18  ft.  deep  at  low  water  and  was  to  have  been  opera- 
ted without  locks.    The  estimated  cost  was  $2,500,000. 

In  1880  a  charter  was  granted  to  the  Cape  Cod  Canal 
Co.,  and  again  elaborate  surveys  were  made  and  an- 
nouncements issued  that  the  work  of  construction  was 
about  to  be  pushed  with  great  vigor.     Of  this  enterprise 


(leorgc  II.  Tilci.iiili  was  chief  engineer.  Work  \sa-  act- 
ually begun  in  Sc|>lcMiber,  IHHO,  with  coiL-iilcrable  gusto, 
hut  hy  Oct.  20.  we  read  that  the  Italian  laborers  were  un- 
paid, with  hut  two  days  provisions  on  hand,  and  were  on 
the  vergt'  of  riot. 

The  first  really  earnest  endeavor  to  dig  the  faniil  was 
in  1S,S3,  ,\t  lliis  time  liierc  was  consi<leral)le  competition 
for  charters,  one  propo.sal  being  made  by  French  capital- 
ists. In  July  of  that  year  the  Cape  Cod  Ship  Canal  Co. 
came  into  existence  and  deposited  the  sum  of  $2110,000 
with  the  State  of  Massachusetts  as  a  guarantee  of  good 
faith,  (ieoi^ge  II,  Titcomb  was  eiiief  engineer  and  tho 
contractor  was  A.  I).  Fox  &  Co.,  of  Montreal,  Que. 

Work  was  begun  aus])iciousIy  in  October,  1883.  On 
the  nth  of  the  month  a  grand  recejjtioii  was  ttuidered 
the  chief  engineer  at  Sandwich,  in  which  500  people  and 
two  brass  baiitls  partici])ated.  The  state  had  specified 
that  $25,000  must  be  expended  in  the  first  four  riionth? 
on  construction,  and  the  company  appears  to  have  en- 
deavoreil  to  fulfill  this  condition.  During  the  latter  part 
of  the  month  a  force  of  400  men  was  employed  and  work 
was  continued  at  night  by  the  use  of  electric  lights. 

In  December,  1883,  the  contractor  became  involved  in 
a  controversy  with  the  company  and  api)lied  for  a  charter 
to  construct  the  canal  on  his  own  responsibility.  How- 
ever, it  was  currently  rejiorted  that  he  was  acting  in  the 
interests  of  the  Old  Colony  K.K,  Co.  to  put  an  end  to  the 
project,  and  a  charter  was  refused.  The  contract  was 
then  turned  over  to  F.  A.  Lockwood,  and  C.  M.  Thomp- 
son became  chief  engineer.  Work  was  carried  on  con- 
tinuously for  several  years,  although  vrith  constantly  di- 
minishing industry.  Most  of  this  excavation  was  by 
dredging  and  amounted  in  all  to  about  1,000,000  cu.yd. 

A  note  in  our  columns  in  1887  stated:  "It  is  reported 
that  one  mile  of  the  Cape  Cod  Canal  is  finished.  Con- 
sidering that  this  canal  was  originally  chartered  in  1670 
— more  than  two  hundred  years  ago — progress  has  been 
very  gratifying,  Init  the  Panama  Canal  may  yet  be  the  first 
to  be  open  for  trafiic.'"' 

The  work  under  Lockwood  dragged  along  until  1890, 
when  the  construction  companv  was  assigned  by  Lock- 
wood  to  Thomas  L.  Liverniore,  manager  of  the  famous 
Calumet  &  Hecla  mines.  In  June,  1890.  all  work  was 
abandoned.  A  year  later  the  Boston.  Cape  Cod  &  Xew 
York  Canal  Co.,  was  incorporated  with  a  capital  of 
$5,000,000.  The  state  refused  a  charter  until  the  com- 
pany should  deposit  $500,000  with  the  state  treasury. 
Of  this  sum  $100,000  was  to  be  forfeited  for  non-per- 
formance of  the  work;  in.stallments  of  $100,000  each 
were  to  be  returned  to  the  company  at  certain  stages  of 
progress.  The  company  failed  to  deposit  the  necessarv 
fund  and  the  scheme  dropped  back  into  the  hand.-?  of  the 
old  company. 

During  the  ten  years  which  intervened  between  this 
attempt  to  obtain  a  charter  and  the  final  granting  of  a 
charter  to  the  Boston,  Cape  Cod  &  Xew  York  Canal 
Co.,  in  1899,  various  other  schemes  were  launched  under 
the  names  of  the  Bass  Eiver  Canal  Co..  the  Old  Colony 
&  Interior  Construction  Co.,  and  the  ilassachusetts  Mari- 
time Canal  Co.,  all  of  which  got  no  further  than  more 
surveys,  reports  and  plans.  The  olil  scheme  to  construct 
the  canal  farther  east  on  the  cape,  between  Yilrmouth 
and  Dennis  was  also  revived  by  a  proposed  ilassachu.<etts 
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Ship  Canal  Co.  A  bill  was  introduced  in  the  Massa- 
chuj^etts  legislature  in  1897  which  proposed  to  construct 
the  canal  by  convict  labor. 

The  Boston,  Cape  Cod  and  Xew  York  Canal  Co.  was 
chartered  in  1899  with  a  capital  stock  of  .$G.OOO,000.  The 
application  of  the  company  to  issue  its  .$6,000,000  of 
stock  and  a  $6,000,000  bond  issue  before  the  construc- 
tion of  the  canal  was  begun  was  denied  by  the  ^lassachu- 
setts  River  and  Harbor  Commissioners.  The  company 
did  obtain  permission  to  issue  bonds  for  $140,000  to 
cover  preliminary  expenses  of  engineering  upon  the  de- 
posit of  $200,000  with  the  state  treasury,  and  once  more 
elaborate  surveys,  plans  and  profiles  were  made.  It  is 
under  the  charter  of  this  company  and  amendments  made 
later  that  the  present  company,  headed  by  August  Bel- 
mont, of  New  York  City,  has  undertaken  the  work. 

Work  was  officially  begun  by  Mr.  Belmont  on  June 
22,  1909,  and  has  progressed  without  interruption  to 
date.  The  original  agreement  was  to  have  the  canal 
completed  in  the  fall  of  1912,  but  an  extension  of  time 
has  been  granted,  within  which  at  the  present  rate  of 
progress  the  work  will  be  done. 

On  Xov.  1,  1912,  the  breakwater  near  Sandwich,  which 
will  contain  3-50,000  tons  of  stone,  was  88%  completed. 
Of  the  16,329,000  cu.yd.  of  excavation  required,  one-half, 
or  8,179,850  cu.3'd.,  has  been  removed.  Divided  into 
divisions,  the  Buzzards  Bay  channel  was  73%  completed, 
the  canal  prism  43%  completed  and  the  Barnstable  Bay 
channel  was  33%  completed.  Of  the  200,000  tons  o:  rip- 
rap necessary  for  lining  the  slopes,  23%  was  in  place. 
There  were  at  this  time  four  steam-shovels  and  a  16-in. 
suction  dredge  at  work  inland ;  two  dipper  dredges  in 
Barnstable  Bay  and  three  dipper  dredges  in  Buzzards 
Bay,  all  in  service. 

The  con.struction  work  is  done  tlirough  the  Cape  Cod 
Construction  Co.,  of  which  William  Barclay  Parsons,  of 
New  York,  is  Chief  Engineer,  Eugene  Klapj),  of  Xew 
York,  Deputy  Chief  Engineer,  and  Charles  T.  Waring 
is  Resident  Engineer,  at  Sandwicli,  Mass.  Tlie  Resident 
Engineer  until  March,  1912,  was  H.  W.  Durham,  who 
resigned  to  become  Chief  Engineer  of  the  Bureau  of 
Highways,  Borough  of  Manhattan,  New  York  City. 


The  Repeal  of  the  TarHnry  Law,  at  the  last  session  of 
ConKrcss.  was  commented  on  by  Walter  Cook,  President  of 
the  American  Institute  of  Architects,  In  his  address  at  the 
recent   annual    convention   of    the   Institute   as   follows: 

The  Tarsney  Act.  authorizing  the  deslnnlng  of  our  govern- 
ment bulldlnKS  by  architects,  has  been  repealed:  and  for  the 
moment  these  great  monuments  of  our  country  have  been 
handed  over  to  an  ofllclal  factory,  to  be  turned  out  by  the 
yard:  for  whatever  the  talent  and  the  ability  of  the  Supervis- 
ing Architect  of  the  Treasury,  this  Is  what  must  of  necessity 
result. 

Nothing  of  this  sort  has  ever  happened  In  any  civilized 
country,  so  far  as  I  know,  unless  our  oivii  unhappy  experi- 
ment of  years  ago  may  be  considered  an  exception.  It  Is 
<iulte  unnecessary  for  me  to  speak  of  the  so-called  arguments 
which  were  employed  In  urging  this  repeal — the  plea  of  an 
eeoMomy  which  has.  we  believe,  be.^n  shown  not  to  exist,  and 
certain  others  which  displayed  an  almost  ludicrous  Ignorance 
of  the  whole  subJi'Ct.  But  If  any  of  our  specliil  guests  of  this 
ypar — sculptors,  painters  or  authors — are  unacquainted  with 
them,  we  hope  they  will,  without  deiay,  read  certain  of  the 
ofllclal  documents  which  have  been  published.  And  they  will 
certainly  appreciate  the  logical  sequence  of  this  rep<;al  —  the 
establishment  shortly  of  a  special  department  of  the  gov.-rn- 
m<nt  for  the  manufacture  of  all  sculpture  and  decorative 
paintings  followed  rapidly  by  still  another,  whose  duty 
shall  be  to  turn  out  all  odes,  sonnets  or  lyric  verse  whii-h 
may   be   needed   to  celebrate   the   achievements   of  our  enllght- 

*"'lIow'ever  we  are  hopeful  and  optimistic:  we  have  faith  In 
the  sober  second  thought  of  our  represi-ntatives  in  Congress; 
and  we  look  forward  with  cf.nlldenci-  to  .oKiHlailon  In  the 
near  future,  which  will  not  simply  r.<-.-'""'''  ""'  Tarsney  Act  — 
for  It  had  its  Imperfections— but  will  give  us  suinething  even 
belt<'r    for    our   country   and    its   art. 


County  and   Township  Organization  of 
Highway  Work* 
By  a,  X.  JoHxsoxf 
Prelimikart  Assumptions — The    mileage    of    roads 
cared  for  is  assumed  to  be  from  75  to  100,  of  which  ap- 
proximately 75%   are  earth  roads;  the  bridges  and  cul- 
verts are  in  the  care  of  the  road  organization.     It  is  also 
assumed  that  the  town  officials  do  not  have  charge  of  the 
maintenance  or  construction  of  sections  of  heavily  trav- 
eled through  roads,  but  that  these  form  a  part  of  a  system 
under  the  maintenance  of  a  State  Highway  Department. 
The    Town    Road    Commissioxer  —  The    entire    re- 
sponsibility for  the  work  in  the  town  should  be  in  the 
hands  of  one  commissioner.     He  should  be  elected  for  a 
term  of  three  years,  his  pay  should  be  a  fixed  percentage 
(about   10%)    of  the  regular   road  and  bridge   levy  of 
the  town,  but  in  no  case  less  than  $200  per  year  or  exceed- 
ing $500. 

His  duties  should  be  administrative  only  and  require 
Ijut  one  or  two  days  time  a  month  on  an  average.  There 
should  be  one  fixed  day  each  month  when  he  may  be 
found  at  a  designated  office  in  the  town,  on  which  days 
contracts  should  be  let  and  other  business  transacted. 
The  commissioner  shoidd  be  required  by  law  to  let  all 
contracts  for  road  and  bridge  work  after  public  adver- 
tisements and  at  public  lettings,  and  upon  properly  pre- 
pared plans  and  specifications.  He  should  also  be  re- 
quired to  purchase  all  supplies  amounting  to  more  than  a 
certain  maximum  in  any  month  by  advertisement  and 
public  letting  of  contract.  He  should  be  custodian  of 
the  town  road  funds.  He  should  have  full  charge  of  all 
road  work  in  the  town,  make  all  contracts  for  road  work 
and  for  Ijridges  for  the  township  and  should  be  obliged  to 
emi>l(iy  or  appoint  a  road  superintendent  who  would  be 
responsiijle  only  to  him.  The  road  superintendent  should 
be  em])loyed  by  the  year  on  a  monthly  wage  basis,  be- 
ing recjuired  to  give  his  entire  time  to  road  work.  He 
should  be  custodian  of  tiie  equipment  owned  by  the  town 
and  be  responsible  for  its  care  and  upkeep.  He  should 
have  authority  to  hire  such  men  and  teams  as  may  be  nec- 
essary, subject  only  to  ai)i)roval  of  the  town  road  com- 
missioner. 

Provisions  should  also  be  made  by  law  for  the  proper 
engineering  supervision  of  any  work  done  in  the  town 
which  requires  technical  skill  not  to  be  expected  of  the 
commissioner  or  of  the  road  superintendent. 

The  Working  Force — The  various  classes  of  work 
that  ouglit  to  be  done  in  a  township  can  be  .so  arranged 
that  a  regular  force  of  em])loyccs  can  be  kept  busy 
throughout  those  months  of  the  year  when  weather  con- 
ditions i)ermit  construction  work.  This  force  may  be 
large  or  small,  depending  upon  the  condition  of  the  roads 
in  tiie  town  and  the  amount  of  traffic,  and  consequently 
the  amount  of  maintenance  necessary;  but  wliether  it 
be  large  or  small,  it  should  be  maintained  as  nearly  as 
possible  throughout  the  construction  season  so  as  to  take 
full  advantage  of  the  expertness  and  experience  which 
the  men  will  ohtiiiii  in  ilciinsj  the  class  of  work  required  of 
them. 

Several  kinds  of  lOiid  work  necessary  in  a  town  can 
be  done  about  as  well  iil  oin'  time  of  the  year  as  another. 
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while  iillici-  kinds  ouplit  to  be  clone  al  cL-rljiin  noasons  in 
I  III'  ycai'  lis  oxplaiiit'd  later  ill  more  detail. 

lioAi)  Ma('hini;i!V — Some  kinds  of  machinery  that 
could  be  eeonomieally  used  in  a  larger  geographical  unit 
eaniiot  be  economically  used  in  a  town,  since  dci)reciation 
during  a  long  period  of  inactivity  will  more  than  make  up 
for  the  economies  in  their  aise  for  a  short  time. 

County  ,\ni)  Town  Co-opkii.\tion — To  have  aviiihihlc 
such  engineering  sui)ervi.sion  and  such  cquiimient  as  iirc 
not  practical  for  very  small  unit.s,  a  larger  organi/,ali<iii 
than  the  town  unit  seems  necessary — such  as  one  for 
the  county,  and  there  should  be  a,  county  highway  en- 
gini'cr  appointed  by  the  county  hoard  to  have  general 
charge  of  all  road  and  bridge  work  requiring  engineering 
supervision.  The  county  should  own  such  expensive  ma- 
chinery like  rollers,  spreading  machines  for  bituminous 
materials  and  concrete  mixers,  as  might  be  efficiently 
employed  on  roads  requiring  such  apparatus.  This 
equipment  should  be  under  the  immediate  supervision 
of  the  county  engineer  and  assigned  by  him  for  use  in 
the  dilfcrent  towns.  rredeterniined  fixed  per  diciu 
charges  sufficient  to  operate  and  maintain  this  e(iiiip- 
ment  should  be  ascertained  by  the  county  engineer  and 
paid  by  the  towns  using  the  machinery. 

The  county  engineer  should  draw  and  approve  all  ])laiis 
for  roads  and  bridges  in  the  county  exclusive  of  llmsi! 
upon  the  main  system  of  roads,  which  are  under  direct 
control  of  a  state  highway  department.  The  general 
specifications  for  all  bridges  should  be  furnished  hy  this 
state  department  and  followed  by  the  county  engineer  in 
his  designs  for  Individual  bridges. 

The  smaller  concrete  bridges  that  require  only  from 
100  to  150  cu.yd.  of  concrete,  could  well  be  constructed 
by  day  labor  under  the  immediate  direction  of  the  county 
engineer,  the  county  to  furnish  on  such  work,  a  con- 
crete mixer,  special  collapsible  forms,  where  such  can  be 
used,  and  an  inspector  to  Siiiperintend  the  work,  this  por- 
tion of  the  construction  to  fall  upon  the  county;  the 
cost  of  all  labor  and  materials  to  be  furnished  by  the 
town.  The  initiative  for  such  work  should  be  taken  by 
the  town  commissitnier. 

CoNSTiiUCTiox  WojiK  ON  EoADS — All  grading  and 
shaping  of  earth  roads  should  be  done  early  in  the  sea- 
son— beginning  as  soon  as  they  have  settled  sufficiently 
to  permit  the  use  of  proper  machinery.  The  road  su- 
perintendent should  act  as  foreman,  and  be  in  imme<liate 
charge  of  the  construction  work  and  give  his  time  con- 
tinuously to  it.  The  most  approved  and  efficient  meth- 
ods should  be  employed — using  a  grader  drawn  by  some 
sort  of  a  power  tractor;  the  work  should  be  planned  so 
as  to  inconvenience  the  imblic  as  little  as  possible. 

If  heavy  grading,  as  in  cuts  or  embankments,  must  be 
done,  the  work  should  be  laid  out  and  grade  established 
by  a  competent  engineer,  and  the  road  superintendent 
should  then  work  to  the  grade  so  established,  using  teams 
and  scrapers;  and  such  work  should  be  done  as  early  in 
the  season  as  practical,  so  as  to  ]:iermit  the  newly  made 
embankments  to  be  compacted  before  the  winter  season 
comes  on.  All  such  work  can  be  conveniently  done  by 
day  labor  with  the  regular  force  employed  in  road  work. 

Construction  of  Hard  Roads — Hard  roads  should  be 
built  by  contract.  Plans  and  specifications  for  the  work 
should  be  prepared  by  a  competent  engineer  and  the  con- 
struction should  be  caried  out  under  suitable  inspection 
by  the  engineer,  or  an  inspector  approved  by  him.     The 


contracts  should  be  let  in  early  spring  with  provision  for 
the  completion  of  bituminous  construction  before  the 
temi)erature  drojis  below  00°. 

CoNaTiiucTioN  Work  on  Ciilvkrts — .\fter  the  neces- 
sary earthwork  on  the  roads  has  heen  comjileted,  the  force 
should  lake  up  the  conslruction  and  repair  of  culverts. 
This  work  can  be  c(jnveniently  done  in  midsummer  and 
early  fall.  At  Ibis  time  the  streams  are  usually  low  and 
the  work   will    Ik;   least  interrupted. 

Ill  many  instances  the  town  might  well  adopt  a  gen- 
eral ty]ie  of  cDiicrete  culvert,  thereby  permitting  the  use 
of  forms  re])eatedly,  and  making  it  unnecessary  for  the 
town  force  .to  become  familiar  with  more  than  one  gen- 
eral  ty])e  of  construction. 

CoxsTiiucTioN  01'  HidnoKs — The  construction  of  all 
bridges  (ir  culverts  having  a  span  of  C  ft.  or  greater 
should  lilt  in  accordance  with  general  specifications  es- 
tablished by  the  state  highway  de]«irtmcnt.  The  plans 
and  s])ecifications  should  be  prepared  during  the  winter, 
and  the  contracts  let  in  the  early  spring.  The  construc- 
tion of  the  bridges  should  be  carried  out  under  the  su- 
])ervision  of  an  inspector  and  the  ajiproval  of  a  ccjm- 
])etent  engineer. 

Maintknanc'H  ok  Earth  Roads — After  the  earth  road 
work  has  been  completed  in  the  early  summer,  a  certain 
amount  of  grading  will  be  necessary  in  order  to  maintain 
tlu!  proper  shajie  to  the  roads  during  settlement.  Su<-h 
Work  can  usually  be  done  by  teams  and  a  light  grader, 
and  arrangements  should  be  made  by  the  town  road  su- 
perintendent to  follow  up  new  work  to  maintain  the  sur- 
face and  general  shape  of  the  roads  until  the  roadway 
has  become  thoroughly  compacted. 

In  addition  to  the  maintenance  work  which  can  be  done 
with  a  small  grader,  there  will  be  a  large  amount  of  main- 
tenance work  to  be  done  by  means  of  the  split  log  or  other 
similar  forms  of  drag.  Inasmuch  as  the  dragging  must 
usually  be  done  throughout  the  town  within  a  period  of  a 
few  hours,  if  the  work  is  to  be  done  while  the  .-oil  is  in 
proper  condition,  it  will  be  necessary  for  the  road  super- 
intendent to  have  men  who  live  in  various  parts  of  the 
township  employed  for  this  purpose  with  the  understand- 
ing that  they  will  drag  certain  sections  of  road  immedi- 
ately upon  receipt  of  notice  from  the  sujjerintendent. 

A  perfect  system  of  drainage  on  all  roads  is  important 
thr(nighout  the  j-ear.  It  is  particularly  desirable  to  have 
the  roads  enter  the  winter-and-spring  period  without  ob- 
structions to  drainage  anywhere.  Late  in  the  fall,  all 
culverts  should  be  cleaned  out,  weeds  and  grass  removed 
from  the  ends  and  the  ditches  along  the  roads  throughout 
carefully  cleared  and  opened  so  as  to  insure  a  free  flow 
of  water  to  the  culverts  and  outlets. 

Patrollinc;  Roads — The  road  superintendent  should 
patrol  the  main  traveled  roads  in  the  town  at  least  once 
a  week.  All  of  the  roads  in  the  town  except  pcssibly  a 
few  infrequently  traveled  byroads,  should  be-  patrolled 
once  a  month.  Special  inspection  trips  may  be  necessary 
to  sections  reported  as  being  in  improper  condition. 

Franchises  for  Eights  of  Way — Xo  franchise  for 
rights-of-way  within  the  public  highways  should  be  at 
the  disposal  of  so  small  a  unit  as  the  town,  but  this 
authority  could  well  be  extended  under  proper  limita- 
tions, to  the  county  boards.  Franchises  for  electric  rail- 
roads within  the  limits  of  a  highway  should  be  prohibited 
by  law  except  within  the  limits  of  incorporated  villages 
and  cities. 
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Reminiscences  of  an  Electric-Railway 
Engineer* 
By  S.  W.  HuFFf 

I  have  been  given  the  subject  of  street-railroad  develop- 
ment. This  is  a  bioad  subject  and  if  I  feel  a  disinclination 
to  follow  a  strictly  technical  discussion  of  it,  I  am  equally 
disinclined  to  follow  a  strictly  historical  discussion  of 
it  on  your  account  as  well  as  my  o\ni.  I  have  thought, 
however,  that  I  might  perchance  be  able  to  interest  you 
in  some  of  the  early  incidents  of  street-railway  develop- 
ment with  which  I  came  personally  in  contact. 

It  has  been  something  over  twenty  years  since,  as  it 
were,  I  broke  in  upon  Sibley  College.  1  had  had  a  college 
course  and  after  teaching  two  years,  one  of  which  was 
in  a  mechanical  school,  I  conceived  the  very  prevalent 
idea  at  that  time  that  "electricity  was  the  coming  thing."' 
and  having  had  the  usual  experience  in  bell  and  burglar- 
alarm  wiring,  1  decided  that  I  wanted  to  learn  electricity 
and  that  Cornell  was  the  place  to  learn  it. 

After  a  correspondence  with  Dr.  Thurston,  in  which 
I  explained  that  my  previous  college  work  would  not  fit 
in  with  the  requirements  for  the  regular  course  in 
mechanical  engineering  and  that  I  had  neither  time  nor 
money  to  spend  in  getting  up  back  work,  he  consented 
to  allow  me  to  register  as  a  special  in  Mechanic  Arts  and 
select  my  work. 

We  men  of  that  period  did  not  have  present  advan- 
tages, yet  the  personality  of  the  instruction,  which  after 
all  is  a  very  important  factor,  was  strong  and  deep  and 
progressive,  and  the  equipment  was  good  for  the  period, 
probably  surpa.ssing  any  other  similar  institution. 

With  a  Pioxker  Ro.\d 

At  the  beginning  of  the  summer  vacation  of  1890  my 
attention  was  called  to  the  fact  that  the  operators  of  the 
pioneer  electric  railroad  in  Richmond,  Va.,  had  an- 
nounced to  the  city  authorities  that  after  a  thorough 
test,  they  were  forced  to  admit  that  electricity  as  a  means 
of  propelling  cars  was  a  failure  and  they  wanted  time  in 
which  to  provide  some  other  means  for  the  operation  of 
their  cars.  I  knew  that  the  road  had  but  a  short  time 
before  been  turned  over  by  the  Sprague  company,  and 
was  of  necessity  an  interesting  point  of  operation  at  that 
time.  Accordingly  I  went  to  Richmond  and  applied  for 
work. 

The  superintendent  had  but  recently  taken  charge, 
having  previously  been  in  charge  of  a  small  steam  dummy 
line  and  was  utterly  ignorant  of  electrical  work.  Mr. 
Mason,  one  of  the  Sprague  experts,  who  afterward  upon 
the  organization  of  a  street-railway  department  by  the 
Westinghouse  company,  became  its  chief  engineer,  was 
there  trying  to  get  the  road  in  operating  condition.  He 
told  mo  that  things  were  in  wretched  condition,  but 
if  I  wanted  to  karn  that  was  the  place  above  all  others, 
a.''  anything  that  could  happen  anywhere  was  happening 
there  every  day. 

WTien  T  offered  my  services  to  the  superintendent  I  had 
to  admit  that  I  had  just  come  from  college,  in  fact  hoped 
to  go  back  there  again  in  the  fall,  and  he  could  not  see 
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how  I  could  be  of  any  service.  I  insisted,  however,  that 
he  must  need  laborers,  and  that  I  was  willing  to  tackle 
laboring  work  in  order  to  get  in.  But  while  a  negro 
would  have  been  readily  employed,  he  was  very  loath  to 
take  me.  By  insistence,  however,  1  finally  succeeded  in 
being  enrolled  as  a  laborer  at  a  dollar  a  day  and  went 
to  work  the  next  morning. 

(Much  to  my  regret  when  I  became  general  manager 
of  the  combined  railway  and  lighting  properties  in  Rich- 
mond some  twelve  years  later,  I  was  forced  to  dispense 
with  the  services  of  this  old  superintendent.  He  had 
been  unable  to  learn,  but  with  native  ability  in  other  di- 
rections had  been  able  up  to  that  time  to  first  run  and 
then  run  away  anybody  who  had  become  connected  with 
the  conipanj'  that  was  capable  of  helping  in  its  de- 
velopment. Just  here  I  will  say  that  somewhere  in  this 
broad  land  there  is  some  practical  old  fellow  laying  for 
yoTi  and  sooner  or  later  you  will  meet  him,  and  have 
either  to  unhorse  him  or  be  unhorsed  by  him.) 

But  to  return  to  my  story;  it  was  a  very  few  months 
after  the  Sprague  company  had  -completed  its  experi- 
ments in  Richmond,  and  turned  the  road  over  to  the  local 
company.  So  that  although  I  cannot  claim  to  have  been 
present  at  the  birth  of  this  electric  street  car,  I  was 
present  at  the  time  it  began  to  crawl  and  had  a  share 
in  its  nursing. 

The  period  of  experiment  had  spoiled  everybody.  It 
had  been  a  period  of  hope  and  despair.  If  a  man  made 
a  round  trip  with  a  car,  he  might  reasonably  expect  an 
overcoat  or  a  suit  of  clothes  as  a  bonus.  The  men  in  the 
slop  had  become  equally  spoiled,  and  would  do  only  that 
work  which  was  absolutely  required  of  them.  Those 
who  wanted  to  do  honest  work  had  little  encourage- 
ment. 

I  was  placed  under  one  of  the  walking  bosses  out  in 
the  car  barn.  After  completing  a  minor  piece  of  work 
that  had  been  assigned  us,  he  ordered  me  to  come  along 
with  him  and  after  walking  around  for  some  time  I 
stopj)ed  to  look  at  something,  and  he  ordered  me  to 
come  on,  ^v^th  the  remark  that  if  we  did  not  keep  walking 
and  keep  out  of  the  way  the  general  foreman  would  come 
along  and  give  us  something  to  do.  I  suggested  that 
probably  this  was  the  reason  he  was  called  a  walking  boss. 

With  40  cars  equipped  and  turned  over  by  the  Sprague 
company,  the  regular  schedule  called  for  only  13,  and  it 
was  with  the  greatest  difficulty  and  most  strenuous  work 
on  the  part  of  Mr.  Mason  that  we  could  keep  13  out  on 
the  road.  There  had  been  times  in  which  there  were 
only  one  or  two  cars  in  operation.  The  cars  had  been 
used  for  horse-railway  service.  The  motors  were  rated 
at  71/2  hp.,  two  of  them  to  a  car.  The  grades  were  as 
high  as  lO^t,  one  of  9%  being  on  a  curve. 

The  motor  then  being  operated  was  known  as  the 
Sprague  Xo.  5.  It  was  a  flat  two-pole  type  with  four 
field  coils  and  designed  to  operate  on  a  2t-in.  wheel. 
The  motors  had  been  designed  originally  for  single  re- 
duction, but  Mr.  Sprague  found  that  the  speed  was  too 
great  and  an  intermediate  pinion  and  gear  were  cast 
together  and  mounted  on  a  stud  set  into  the  frame. 
The  pinion  engaged  with  a  shell  gear,  nniking  a 
double  reduction  motor,  and  reduced  the  .speed  ap- 
proximately four  to  one  over  the  original  design.  The 
conneitions  between  the  wheels  and  body  of  the  car  were 
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what  were  kiKiwn  as  /,'('Mrs,  simply  a  |)(Ml('stal  bcariij,'. 
'I'lic  motor  was  mountod  on  tln'  axlu  as  at  tliu  prt'seiit 
time,  but  the  nose  attai'hniciit  liuii}^  from  the  car  hoily 
by  means  of  a  bolt  tlirou^ii  the  cross  sill;  that  was  before 
the  day  of  street-car  trucks. 

Tiie  armature  had  a  coiiiiuutator  on  each  end  so  con- 
nected that  there  was  but  one  brush  on  each  comni.utator, 
and  that  on  the  top  of  tiie  motor  so  it  would  be  readily 
reached.  Up  to  that  time  carbon  brusiies  were  unknown 
and  copper  brushes  were  used,  set  at  a  very  considerable 
an^le.  You  can  imagine  the  result  of  a  rough  commu- 
tator running  in  the  reverse  direction  against  these 
brushes.  A  man  was  ke])t  on  the  corner  in  front  of  the 
shop  and  every  time  a  car  made  a  round  trip,  first  one 
and  then  the  other  motor  was  cut  out  and  the  car  was 
run  backward  and  forward  while  he  filed  the  commutator 
with  a  coarse  file. 

The  four  field  cores  formed  a  part  of  the  frame  of  the 
motor,  and  were  set  in  this  frame  with  bolts  and  dowel 
pins.  The  field  coils  required  constant  rewinding,  and 
in  putting  them  together  again  it  was  usually  necessary 
for  us  to  drive  them  up  with  a  sledge  hammer.  I  never 
understood  why  we  had  so  much  trouble  in  putting  them 
together  until  years  afterward  when  Mr.  Sprague  re- 
ferred to  the  fact  that  one  of  the  troubles  of  the  early  ex- 
periments was  by  reason  of  their  not  having  used  jigs 
for  making  their  motor  parts.  These  parts  were  conse- 
quently not  interchangeable;  we  had  been  interchanging 
them  with  a  sledge  hammer. 

Each  field  was  wound  in  three  sections,  making  it  pos- 
sible to  vary  the  speed  of  the  motor  by  varying  the  com- 
binations of  these  fields.  As  I  recall  it,  the  resistance  at 
that  time  was  only  used  at  starting. 

The  armature  cores  were  of  the  smooth  solid-core  type, 
with  the  armature  windings  wound  in  by  hand  between 
fibre  wedges  at  the  corners  and  insulated  paper  in 
between.  It  took  five  armature  winders  to  keep  the  13  cars 
running — in  fact  we  considered  ourselves  fortunate  to 
keep  the  required  number  of  cars  running  regardless  of 
the  amount  of  help  or  the  expense  involved. 

After  getting  away  from  my  walking  boss  and  spend- 
ing several  weeks  in  the  pit  and  machine  shop,  I  got  in 
touch  with  a  man  in  the  armature  room  who  was  a  civil 
engineer  by  profession,  but  had  yielded  to  the  persuasive 
call  of  electricity,  and  was  tiding  over  a  period  of  hard 
luck  by  winding  armatures.  He  offered  to  teach  me 
how  to  wind  if  1  could  get  in  the  armature  room.  The 
other  man  refused  to  teach  any  one,  as  they  confidently 
expected  to  confine  the  business  to  their  immediate  group. 
The  old  superintendent,  with  an  eye  to  business  and  the 
wages  he  was  paying  me,  agreed  to  let  me  go  in,  but  was 
very  much  horrified  the  next  day  to  find  me  winding  an 
armature,  as  he  had  expected  me  to  spend  several  months 
sweeping  the  floor  and  "learning  the  business"  before  I 
began  to  wind.  But  my  friend  persuaded  him  to  let 
me  keep  on.  He  told  me,  however,  that  if  that  armature 
did  not  run.  down  would  go  my  house.  The  armature  did 
run  but  down  went  the  bearings  a  few  days  after  it  started 
and  stripped  the  armature.  So  I  do  not  know  how  long 
it  would  have  run  if  it  had  been  allowed  a  natural  life. 

During  the  summer,  the  Sprague  No.  6  motor  was 
brought  out,  and  a  few  of  them  were  installed  upon  this 
line  with  very  much  better  results.  The  old  equipment 
not  only  suffered  from  poor  general  construction  but  was 


ton  small,  \\liicli  roiilli'd  in  the  constant  burning  out  of 
armature  and  fields.  So.  (i  was  a  l-Vbp.  motor,  making 
the  equipment  of  each  ear  lio  li|i. 

OrilKI!   I'l.VHI.Y  Dkvkloi'.mknts 

At  this  time  I  lie  overhead  construction  was  somewhat 
similar  to  that  of  the  present  time,  although  I  was  told 
that  the  first  construction  consisted  of  rods  on  the  curves 
rather  than  wires  with  pull-offs  at  intervals. 

The  Daft  company  was  at  this  time  operating  a  two- 
car  line  on  the  main  street  of  Ithaca  with  two  overhead 
trolley  wires,  and  a  little  truck  running  on  top  of  these 
wires  taking  and  returning  the  current.  The  truck  was 
connected  by  a  flexible  connector  to  a  switch  under  the 
hoofl  of  the  ear.  and  when  the  motormen  met  at  the  turn- 
out in  the  middle  of  the  street  they  exchanged  trolleys,  so 
that  each  truck  ran  backward  and  forward  up  to  this 
turnout. 

The  Thomson-Houston  company,  the  other  principal 
company,  was  operating  the  Soldiers'  Home  &  Eckington 
road  out  of  Washington.  The  Westinghouse  com])any 
had  not  then  entered  the  field.  The  Sprague  and  the 
Thomson-Houston  companies  were  radically  different  in 
their  systems  of  distribution  and  car  equipment.  The 
Thomson-Houston  company  ])ut  up  no  feeders,  but  varied 
the  size  of  its  trolley  as  more  or  less  carrying  capacity 
was  required,  the  trolley  being  larger  toward  the  pmver 
house  and  smaller  at  a  distance  from  the  power  house; 
the  Sprague  .system  used  a  uniform  size  of  trolley  wire, 
and  fed  this  trolley  by  feeders  as  at  the  present  time. 

There  was  much  discussion  at  this  time  as  to  the  rela- 
tive desirability  of  the  two  systems,  from  which  you 
can  readily  understand  what  a  feeble  comprehension 
we  had  at  that  period  of  the  gigantic  part  electric  trac- 
tion was  to  play  in  the  transportation  of  the  future. 
Think  of  the  feeder  capacity  of  today  at  many  locali- 
ties in  our  cities  being  concentrated  in  one  trolley  wire 
and  what  the  size  of  that  wire  would  be. 

The  Sprague  people  used  a  system  of  commutated  fields 
and  a  controller  switch  to  vary  the  speed  of  the  motor, 
while  the  Thomson-Houston  Co.  varied  the  speed  entirely 
by  resistance.  This  resistance  consisted  of  a  series  of 
plates  insulated  from  each  other,  and  over  the  edge  of 
which  moved  a  connecting  arm  actuated  by  a  cable  oper- 
ated from  the  front  platform  by  a  crank  handle  very 
much  similar  to  the  present  brake  handle. 

Ix    M.\N'UF.iCrURIXG 

The  whole  country  was  enthusiastic  over  the  po.ssibil- 
ities  of  electric  development,  and  the  so  called  practical 
men  who  had  come  in  contact  with  electrical  work,  al- 
though verv  remotely,  were  greatly  in  demand.  Rich- 
mond mechanical  circles  had  early  gotten  the  fever.  An 
inventor  who  had  been  molding  commutator  sections  and 
trolley  wheels  for  the  Sprague  road,  conceived  the  idea 
of  subistituting  three  fields  for  each  of  the  fields  in 
Sprague's  original  Xo.  5  motor,  making  12  in  all.  and 
passing  a  countershaft  through  the  space  between  the 
three  fields,  thus  doing  away  with  the  stud  attachment 
for  reducing  the  speed  of  the  Sprague  motor.  He  built 
one  motor  of  this  description,  put  it  on  a  car  and  with 
a  party  of  small  capitalists  on  board  undertook  to  oper- 
ate around  a  curve  on  a  O^r  grade.  Naturally  the  car 
spun   the  wheels,   as  any  other  single-motor  ear  would 
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have  rlone  under  similar  conditions.  The  inventor  ex- 
claimed upon  the  wonderful  power  of  his  motor  as 
demonstrated  by  its  ability  to  spin  the  wheels,  and  forth- 
with a  company  was  organized  to  build  electric  motors 
for  street  railways  and  other  purposes. 

This  practical  mechanic  felt  some  need  of  scientific 
assistance  in  this  work,  and  about  the  middle  of  the 
summer  I  was  offered  the  position  of  electrical  engineer 
of  this  promising  company  at  a  salary  of  $13.50  per 
week,  which  I  readily  accepted.  The  company  had  ac- 
quired the  u.-;e  of  a  50-hp.  waterwheel  to  which  they  had 
attached  a  320-volt  generator  and  begun  the  sale  of  cur- 
rent in  this  city.  To  further  this  use  of  current,  it  was 
to  manufacture  motors  for  sale  to  its  patrons,  and  I 
began  upon  the  design  of  these  motors  first. 

I  had  not  up  to  that  time  reached  motor  designing  in 
my  course  in  Cornell,  and  I  had  the  toughest  job  that  I 
have  ever  tackled.  1  purchased  all  the  books  I  could 
find  on  the  subject  of  motor  and  generator  design,  which 
were  verj-  few  at  that  time,  and  waded  into  them  on  hot 
summer  nights.  I  was  not  very  well  prepared  to  un- 
derstand what  I  was  reading,  and  I  became  firmly  con- 
vinced that  the  authors  for  the  most  part  were  using 
mathematics  that  they  themselves  did  not  know  how  to 

apply- 
All  the  time  I  was  trying  to  find  out  how  to  design 
the  motors,  the  foreman  of  the  machine  shop  ( we  had 
a  very  well  ef|uipped  small  shop)  was  calling  for  draw- 
ings and  bills  of  material.  Finally  I  got  a  stationary 
motor  started  in  the  shop,  which  by  trial  windings  I 
succeeded  in  getting  to  run  fairly  well.  But  things 
were  moving  so  fast  that  the  inventor  was  unwilling  to 
stop  at  small  things,  and  insisted  upon  taking  a  con- 
tract to  build  railway  motors  and  equip  a  street  railroad, 
upon  which  there  were  .several  grades  as  high  as  18%, 
this  with  a  capitalization  of  the  company  of  $10,000, 
only  a  portion  of  which  had  been  paid  in. 

]  demurred  at  this,  but  the  inventor  assured  the  board 
that  he  had  millions  in  his  mind,  and  only  needed  an 
aggressive  policy  to  realize  it.  He  said  that  I  was  dis- 
po-sed  to  hold  back  and  intimated  that  this  was  due 
largely  to  the  fact  that  I  did  not  know  how  to  go  ahead, 
which  was  very  true.  On  the  board  were  several  good 
business  men  who  sided  with  me,  but  the  majority  felt 
that  no  matter  how  impossible  it  might  seem,  the  mag- 
ic word  electricity  was  sufficient  to  carry  the  enter-- 
prise  througii,  and  I  was  out-voted  and  invited  to  resign. 
Years  aftenvard  I  met  one  of  the  directors  who  voted 
against  me,  and  he  was  bemoaning  the  loss  of  his  money 
in  the  com})any  and  reproaching  himself  for  not  having 
followed  my  advice  in  the  matter.  I  assured  him  that 
he  need  not  reproach  himself  on  that  account,  as  he 
would  have  as  surely  lost  his  money  if  he  had  followed 
my  advice  as  l)y  acting  contrary  to  it,  as  it  was  only  a 
fpieslion  of  time  under  either  policy.  The  experience  of 
this  company  is  but  an  illustration  of  the  many  vision- 
ary electrical  companies  that  were  organized  about  that 
time,  and  the  reckless  ninnrnr  in  which  they  wore 
handled. 

The  fall  term  at  Cornell  had  already  pa.ssed  and  I 
returned  with  the  beginning  of  the  winter  term.  I  found 
that  the  class  had  been  going  over,  in  nioffir  and  gener- 
ator design,  very  much  the  anie  work  1  had  been  doing 
in  Hiciimond,  but  not  under  the  ."anie  pressure.     With  a 


little  assistance  from  instructors  who  were  interested  in 
the  practical  work  I  had  been  doing,  I  took  my  place  in 
the  class  and  enjoyed  the  work  of  the  winter  term  im- 
mensely. 

Although  the  facilities  at  Cornell  were,  we  claimed, 
much  ahead  of  similar  institutions,  they  were  limited  as 
compared  with  what  is  enjoyed  at  the  present  day.  In 
order  to  make  tests  of  motors  or  generators,  it  was 
necessary  for  us  to  find  sufficient  pairs  of  wires  on  the 
switchboard  in  the  dynamo  room  connecting  with  the 
instrument  room  of  the  physical  laboratory,  and  a  large 
portion  of  the  squad  engaged  in  the  tests  were  located  in 
this  isolated  room  reading  instruments,  and  it  was  not 
for  .several  daj-s  after  the  tests,  when  the  formulas  and 
constants  had  been  applied,  that  we  really  knew  what 
the  readings  were  or  what  we  had  been  doing.  The  day 
of  portable  instruments  and  facilities  for  rapid  testing 
had  not  yet  arrived.  To  those  of  us  who  had  had  some 
experience  in  practical  operation,  this  proceedure  was 
tantalizing. 

It  was  a  period  of  rapid  development-  and  an  intensely 
interesting  one.  Students  were  not  following  well  beaten 
paths,  but  with  discoveries  on  all  sides  were  rushing 
headlong  into  an  unknown  field,  ably  led  and  stimulated 
by  an  enthusiastic  corps  of  instructors  and  professors. 
I  remember  that  I  saw  carbon  brushes  in  use  for  the  first 
time  during  that  winter,  and  learned  that  armature  re- 
action (which  had  but  recently  been  discovered)  played 
an  important  part  in  the  motor  and  generator  designs  of 
that  period. 

The  fact  that  the  electric  cars  of  that  period  as  a  rule 
carried  all  their  weight  on  driving  wheels,  and  the 
further  fact  that  the  uniform  rotarj'  pull  of  the  motor 
was  less  liable  to  slip  wheels  than  the  irregular  pull  of 
a  locomotive,  had  impressed  every  one  with  the  won- 
derful climbing  power  of  electrically  propelled  cars. 
There  was  much  discussion  as  to  whether  the  current 
passing  down  from  the  wheels  into  the  rail  did  not  have 
much  to  do  with  this.  In  .some  cases  locomotives  were 
fitted  with  generators,  passing  current  down  into  the 
rail  to  increase  the  traction  of  the  locomotive.  I  re- 
member that  quite  an  elaborate  series  of  experiments 
were  made  at  the  university  during  that  year  to  demon- 
strate what  effect  this  flow  of  current  would  have;  it  was 
concluded  that  it  was  negligible. 

When  the  spring  vacation  arrived,  as  I  was  not  to  get 
a  degree  (being  a  special  student),  as  the  remainder  of 
the  class  were  to  apply  themselves  largely  to  experi- 
ments for  the  prcjjaration  of  a  thesis,  and  as  my  money 
and  time  were  limited,  I  decided  it  would  be  a  good  ])lan 
to  strike  out  and  try  and  gel  a  job  before  the  market 
was  flooded  with  the  electrical  engineers  who  were  to 
come  out  in  June. 

.•\ccf)rdingly  after  much  elTort  I  secured  a  position 
with  the  Baxter  Electric  Motor  Co.,  at  Baltimore,  ^Id., 
at  $50  per  month.  (I  mention  these  liberal  retainers  so 
you  nuiy  not  become  discouraged  when  you  secure  your 
first  jiositions.)  This  comj)any  had  l)cen  otu^  of  the 
pioneers  in  the  manufacture  and  installation  of  arc- 
light-circuit  motors,  and  Mr.  Baxter  wiu*  one  of  the 
best  known  electric  designers  of  that  day.  Some  time 
before  this  he  had  pui)lished  the  design  of  a  motor  to  be 
installed  in  each  wheel  of  a  car.  The  motor  was  never 
built;    he   had    discovered    that    the    commutation    of   a 


.),MiiiiMr\   I).  1013 


1-:  \  (i  I  N  !•;  K  H  I  X  (i     X  K  \vs 


nr, 


laif,'c  two-pole  machine  was  very  flifficult,  and  he  IimiI 
taken  the  somewliat  extreme  position  of  designing'  a 
street-railway  motor  with  eif;ht  poles  in  onlcr  to  <,'ct  a 
single   reduction   motor. 

We  claimed  that  this  was  the  lirst  siiifjle-rednctinii 
street-car  motor  built,  and  1  am  inclined  to  think  the 
i-laim  was  justified.  Up  to  that  time  east  iron  was  u-eil 
almost  exclusively  for  pole  pieces  and  I'l-ames.  thi'  pei-- 
nieahility  of  cast  steel  not  havinj;  then  heen  diseoxerecl; 
in  order  to  make  this  motor  lijj:ht,  the  ]iole  pieces  and 
field  cores  as  well  as  the  armature  cores  were  built  ii|i  (if 
soft   iron  sheet. 

An  experimental  motor  was  exhibited  to  a  group  of 
capitalists,  after  which  a  cham])agnc  and  terrapin  supper 
was  served,  and  the  company  launched  upon  its  career 
with  a  hirge  boaril  of  direetors  composed  almost  en- 
tirely of  millionaires.  In  tlie  early  days  it  was  thought 
that  electrical  enterprises  could  not  be  handled  on  the 
.«anie  business  basis  as  other  enterprises,  as  it  was  felt 
that  caiiitalisls  did  not  understand  anything  about  elec- 
tricity. 

I'pon  reaching  the  Baxter  factory  I  found  a  magni- 
ficent shop  building  extending  the  entire  length  of  a 
city  block,  .together  with  much  yard  space,  with  the 
unassembled  parts  of  lifty  car  equipments  scattered  over 
the  fioor,  and  not  a  man  in  the  shop  who  had  any  street- 
railway  e.xperience.  (1  had  gotten  my  employment  upon 
the  strength  of  my  Kichmond  experience  and  not  upon 
my  Cornell  training,  as  at  that  period  and  for  many 
years  afterward  those  in  authority  were  very  much  afraid 
of  college-trained  men.) 

Within  ten  days  1  was  put  in  charge  of  the  electrical 
de])artment  of  the  factory  with  some  fifty  electricians 
under  me,  but  at  the  same  pay  of  $50  per  month,  while 
nuiny  of  the  men  under  me  were  getting  much  more. 
They  found  that  I  was  a  college  man  and  felt  that  a 
college  man  ought  to  be  glad  of  a  chance  to  work  at  any 
1 1  rice. 

We  had  orders  for  car  equipments  at  something  like 
$.")(ii)i)  ])er  car  and  an  equal  amount  of  stock  in  the  roads, 
and  there  were  high  hopes  for  great  profits.  When  the 
first  equipment  was  assembled  it  ran  beautifully — until 
1  put  on  a  heavy  load,  when  the  motors  would  flash  over 
at  the  commutators.  The  inventor  and  I  thrashed  over 
the  situation,  and  decided  there  was  something  the  mat- 
ter with  the  brush  holders.  I  tried  every  thinkable  ex- 
periment in  that  direction  without  much  improvement. 
Then  I  took  the  potential  between  the  commutator  bars 
aroniul  the  commutator,  and  found  that  the  difference 
iietween  bars  was  very  high,  and  that  there  was  a  very 
narrow  space  of  low  potential.  I  then  went  to  work  to 
trim  the  i)o!e  pieces  with  a  view  of  widening  out  the 
space  of  low  potential  and  succeeded  to  some  extent  in 
this. 

The  inventor  and  myself  soon  realized  that  the  main 
troulile  was  that  in  designing  an  eifflif-pole  machine  a 
sufficiently  large  commutator  had  not  been  provided.  In 
fact,  as  I  remember,  there  were  only  about  17  bars  be- 
tween the  brushes,  which  made  an  abnormally  high 
pf)tential  Iietween  bars.  The  floor  was  full  of  arma- 
hires  and  the  superintendent  and  inventor  insisted  that 
ihe  capitalists  behind  the  enterprise  would  not  stand 
for  redesigning  of  the  armature  at  that  time,  that  they 


eonid  not  Muderstand.  and  that  wc  must  make  it  work 
as    it    was. 

After  making  every  inijirovement  we  could  think  of 
"illiout  a  redesign,  wc  laid  olf  a  large  part  of  the  men 
III  the  shop,  ami  I  went  out  on  the  road  with  some  of 
the  equipments.  Yon  can  imagine  the  joy  of  the  ex- 
pert riding  on  Ihe  platforiri  and  keeping  himself  forever 
braced  for  fear  of  being  thrown  over  the  dashboard  when 
the  motor  short-circuited  and  the  car  bucked. 

We  usually  took  three  men  to  operate  the  car,  one 
man  to  clean  the  commutator  while  the  others  ran  the 
ear.  There  wa.s  only  a  short  line  operating  in  Raltinuire 
at  that  time,  and  these  motors  were  exjierimented  with 
on  this  line  as  well  as  on  lines  in  Richmond,  Washing- 
ton and  other  places.  After  several  months  of  experi- 
ment we  prevailed  upon  the  management  to  allow  us  to 
redesign  the  nuitor,  and  we  put  on  a  commutator  a  third 
larger.  After  that  we  got  fairly  good  results  with  the 
motor,  although  there  were  mechanical  defects  that  were 
serious,  notably  the  slight  clearance  between  armature 
and  fields,  which  the  inventor  had  fixed  at  %4  in.  This 
he  insisted  could  not  be  increa.sed  or  his  calculations 
would  be  thrown  out.  Of  course  the  armature  got  down 
on  the  poles  and  cut  the  bands  off.  I  remember  once 
sitting  on  the  floor  of  a  car  in  Wa.shington,  D.  C,  pull- 
ing out  the  band  wire  as  the  car  ran  until  I  had  a  large 
pile  beside  me.  The  passengers  always  viewed  these  ex- 
periments with  remarkably  good  nature,  and  appeared 
to  be  considerably  interested  in  the  proceedings. 

Things  had  been  moving  rapidly  and  no  sooner  had 
the  single  reduction  motor  been  reached  than  several 
inventors  went  straight  at  the  designing  of  a  gearless 
motor.  The  Baxter  company  built  one  which  I  tested 
with  fairly  good  results  on  our  experimental  track  in 
the  yard,  but  it  was  never  put  out  on  the  road.  The 
Short  people,  who  were  then  prominent  in  the  manu- 
facture of  motors,  built  one  or  more  that  were  in  ser- 
vice for  a  while,  but  not   with   veiT  much  success. 

In    IJ.VILW.W   Ol'KIi.VTIOX 

The  Baxter  company  becoming  inactive,  and  being 
offered  a  title  and  better  salary  to  manage  the  little 
electric  road  in  Raleigh,  X.  C,  I  accepted  and  had  my 
first  transportation  experience.  Two  years  later,  upon 
the  reorganization  of  the  Baxter  company,  I  returned  as 
general  superintendent.  I  timed  and  priced  several 
equipments  through  the  shop,  and  got  the  shop  generally 
on  a  basis  for  aggressive  commercial  work. 

By  this  time  cast  steel  was  being  used  for  cores  and 
polepieces  with  good  results  and,  although  the  Baxter 
motor  was  a  reasonably  good  one,  it  was  necessarily  ex- 
pensive because  of  its  mode  of  con.struction.  Just  at 
this  time  due  to  the  severe  competition  between  West- 
inghouse  and  the  Oeneral  Electric  companies,  which 
which  were  then  the  principal  builders,  the  price  of 
motors  dropped  to  a  very  low  figure,  probably  lower 
than  they  are  today.  In  view  of  this  I  was  forced  to 
advise  the  capitalists,  who  were  about  to  refinance  the 
Baxter  company,  that  the  prospects  for  speedy  returns 
upon  new  money  invested  in  the  company  were  not 
very  good.  Accordingly  they  decided  to  close  up  their 
electrical  business,  organize  a  land  company  and  split 
up  the  land  upon  which  their  car  tracks  were  located 
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into  building  lots.  This  real  estate  deal  more  than  paid 
back  the  money  they  had  sunk  in  electrical  experi- 
ments. So  far  as  I  know  this  is  only  one  of  the  num- 
erous early  electrical  companies  that  went  to  the  wall 
(and  they  nearly  all  did)  by  which  the  promoters  did 
not  lose  their  money. 

Car  equipments  were  being  rapidly  whipped  into  com- 
mercial shape.  The  Westinghouse  company  had  brought 
out  its  "12-A"  and  "49"  motor.*,  and  the  General  Elec- 
tric company  had  brought  out  its  '"G.  E.  800"  and 
its  "G.  E.  ioGO,"  all  of  the  present  closed  t>-pe.  Mr. 
Potter  (of  the  General  Electric  Co.)  had  developed  the 
"K  type'  of  magnetic-blowout  series-parallel  car  con- 
troller, which  has  been  the  only  manual  type  that  has 
stood  the  test  of  continued  usage  successfully. 

The  problem  of  light-car  operation  in  cities  seemed 
practically  solved  and  engineers  were  looking  to  the 
electrification  of  steann  roads  and  of  heavier  service. 
The  Xew  York,  X'ew  Haven  &  Hartford  had  equipped 
its  X'antasket  Beach  branch  electrically  and  was  hand- 
ling heavy  service  successfully.  A  company  was  organ- 
ized to  build  a  high-speed  heavy-service  line  between 
Baltimore  and  Washington,  a  distance  of  40  miles,  to 
compete  with  the  two  existing  steam  lines.  Upon  be- 
coming electrical  and  mechanical  engineer  of  this  com- 
])any  I  had  before  me  some  of  the  most  interesting  prob- 
lems of  that  period. 

The  question  of  long-distance  transmission  was  a  ser- 
ious one.  A  line  supplied  from  higli-tension  alternating- 
current  through  rotary  converters  was  being  operated 
out  of  Lowell,  Mass.,  but  it  was  considered  highly  ex- 
perimental, and  neither  our  advisers  or  the  engineers 
of  the  electrical  companies  would  recommend  it  strong- 
ly for  our  requirements.  The  General  Electric  com- 
pany suggested  the  use  of  a  three-wire  sv.stem.  one  pair 
of  motors  of  a  four-motor  equipment  l)eing  operated  on 
a  positive  trolley  and  the  other  pair  on  a  negative  trolley, 
the  track  Ijeing  the  neutral  wire.  After  nuicli  discus- 
sion this  plan  was  adopted  by  the  board.  But  due  to 
the  claim  of  the  company  that  its  patents  gave  it  ex- 
clusive use  of  this  system,  the  question  was  again  opened 
to  give  the  Westinghouse  company  a  cliance.  After 
much  discussion,  the  booster  system  was  finally  adopted, 
although  the  financial  panic  of  1896  prevented  its  ever 
being  put  into  use. 

The  letting  of  contracts  of  importance  at  that  date 
was  surrounded  by  so  much  wire  pulling  and  influence 
of  all  kinds  that  it  was  very  difficult  for  a  young  engin- 
eer to  hold  his  own  against  the  conflicting  influences. 
I  soon  recognized  that,  aside  from  the  im|)ortant  me- 
chanical questions  involved  in  the  design  of  ])ower 
houses  for  this  road,  sooner  or  later  1  would  fin<l  the 
pressure  too  strong  for  me  to  stand  alone,  and  it  would 
be  the  better  part  of  wisdom  to  call  in  a  consulting  en- 
gineer, who  not  only  could  help  me  with  the  design  and 
letting  of  contracts,  but  whose  reputation  would  assist 
in  withstanding  the  pressure.  Accordingly  I  got  I'rof. 
Car[)enter  to  agree  to  act  as  consulting  engineer  for  the 
company. 

We  took  up  in  detail  each  item  of  macliinery  requireil 
in  the  power  houses,  and  let  the  contracts  se]iarat('ly, 
nnd  T  got  about  the  best  year  of  post-graduate  work  that 
a  fellow  could  get  at  that  time. 


I  must  relate  one  incident  to  illustrate  the  fact  that 
at  that  period  (1896)  college  professors,  as  well  as 
college-trained  men,  were  looked  upon  with  skepticism 
by  those  in  contact  with  railroad  matters. 

A  very  successful  agent  for  one  of  the  most  prominent 
street-railway  engine  builders  of  that  period  was  located 
in  Baltimore,  and  had  confidently  expected  to  get  the 
contract.  Matters  had  been  delayed;  he  was  becoming 
impatient  and  finally  rushed  into  the  office  very  much 
exercised  and  told  me  that  he  had  just  heard  that  a 
man  by  the  name  of  Carpenter,  a  college  professor,  had 
been  called  in  as  consulting  engineer,  and  intimated  that 
he  might  withdraw  his  bid  if  his  engine  was  to  be  passed 
upon  by  such  theoretical  people.  The  next  day  he  came 
in  with  quite  a  different  manner,  and  handed  me  a 
telegram,  saying,  "What  do  you  think  of  that  as  a 
throw  dowTi  for  a  man  who  has  been  selling  engines  for 
years  and  thought  he  was  at  the  head  of  his  profession  ?"' 
The  telegram  was  from  the  proprietor  and  designer 
of  his  engine  company  and  read : 

Prof.  Carpenter  is  all  right,  but  you  need  somebody  there 
who  knows  something  about  engines.  I  will  be  down  on 
the  night  train. 

The  next  work  of  special  interest  for  operating  en- 
gineers was  the  harmonizing  and  rounding  into  shape 
of  the  various  equipment  that  came  in  from  the  var- 
ious small  roads  as  they  began  to  be  consolidated  into 
the  city  systems  of  today.  I  remember,  as  electrical  and 
mechanical  engineer  of  the  United  Kailways  of  Balti- 
more, that  besides  having  under  my  charge  almost  every 
type  of  motor  and  car  that  had  been  built  in  this  country, 
there  were  nine  power  houses,  no  two  of  which  had  the 
same  type  of  engine  equipment;  about  everything  in 
the  shape  of  generators  and  boilers  that  had  been  built 
was  represented.  The  operation  of  the  turbine  plant 
of  today  is  simple  as  compared  with  the  difficulty  in 
keeping  this  heterogeneous  collection  running  and  hitched 
up  to  the  trolley  wire. 

I  could  spend  much  time  in  speaking  of  the  develop- 
ment of  cars,  tracks,  trolleys,  etc.  The  development  of 
today  has  been  reached  after  many  tedious  steps  and 
much  waste  of  time  and  money,  and  many  things  which 
today  would  seem  to  us  absurd  were  undertaken  their 
with  the  greatest  earnestness  and  enthusiasm. 

I  recall  the  anxiety  with  which  we  bonded  the  rail 
joints  with  a  piece  of  iron  telegraph  wire,  and  made 
this  fast  to  a  small  iron  mes.senger  ground  wire,  this 
wire  being  grounded  carefully  at  frequent  intervals. 
We  were  very  anxious  to  get  good  contact  with  the  earth, 
and  I  remember  my  own  surprise  when  I  discovered 
that  the  road  ran  about  as  well  with  the  ground  wire 
disconnected. 

The  builders  of  the  Sprague  road  in  Richmond 
drove  a  number  of  iron  bars  in  the  ground  and  con- 
nected the  track  with  them,  and  some  of  them  arc  there 
today;  no  wonder  the  expert  who  undertook  to  make  a 
ground-jjotential  and  current-flow  ma])  of  Kichmond 
for  electrolysis-cure  purposes  almost  lost  his  mind  in 
the  attempt. 

Those  of  you  who  lake  up  electric  tract imi  iiave  before 
you  an  intensely  interesting  prospect.  You  may  not 
have  the  inspiration  of  the  rapid  development  of  aii 
infant  industry,  yet  even  now  this  is  not  an  old  in- 
dustry and  there  is  unlimited  work  for  well-trained 
earnest   men   and   (he  day  of  your  greatest   op|i(irtiinil\ 
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is  but  beginning.  The  day  of  the  so  called  "prauticid" 
man  in  engineering  woriv  is  raiiidiy  passing,  and  the 
man  of  good  training  coupled  with  other  n'(|uin'mcnt> 
(onies  rajiidly  to  the  front. 

II.\Mii.i\(j    Mux 

There  are  some  who  look  upon  technical  work,  and 
even  engineering,  as  hut  a  stejiping  stone  to  what  seems 
to  you  a  broader  field — a  field  of  contact  with  men  and 
affairs — a  field  in  which  you  can  nuiltii)ly  the  clforts  of 
your  brains  by  the  hands  of  numy.  I  would  urge  you 
not  to  be  in  too  great  a  hurry  to  rush  into  this  field. 
If  you  have  e.xecutive  ability  it  will  develop,  and  for 
successful  work  in  this  broader  field,  you  need  a  fair 
e.xperience  with  details.  The  requirements  of  the  future 
will  be  more  and  more  exacting,  and  you  will  save  time 
by  laying  your  f'(,undations  well  and  ma.stering  fully  the 
details  which  laler  you  will  require  performed  by  otjiers. 

I  do  not  believe  any  of  you  can  handle  men  success- 
fully and  get  the  best  results  out  of  them  without  having 
a  genuine  interest  in  their  welfare.  You  may  have  to 
stand  firni  against  unjust  demands  aiul  even  pass  through 
bloody  strikes  in  order  to  maintain  reasonable  control 
over  the  operations  of  the  property  entrusted  to  your 
care.  But  if  you  are  to  get  results  with  men  and  for 
men,  you  must  not  let  these  experiences,  which  are  but 
incidents,  imbitter  you  or  cause  you  to  lose  your  in- 
terest in  the  welfare  of  those  whose  labor  you  direct. 

It  is  difficult  to  lay  down  any  fast  ancl  hard  rule  for 
handling  men.  The  ability  seems  to  be  inborn.  I  once 
heard  a  most  successful  track  nu\n  say  that  a  lazy  man 
made  the  best  kind  of  foreman,  because  a  lazy  man 
"fairly  loved  to  see  other  men  work."  I  don't  believe 
great  physical  energy  is  essential  in  directing  the  work 
of  large  bodies  of  men,  in  fact,  the  over-energetic  man 
who  takes  hold  nervously  and  wants  to  do  everything 
himself  is  seldom  a  success  in  organizing  or  handling 
men.  Yet  I  don't  believe  a  man  who  is  mentally  lazy 
will  ever  be  a  success  in  handling  others.  Freedom 
from  physical  exertion  or,  as  one  gets  higher  up  in  the 
scale,  from  details  of  administration,  should  only  create 
greater  activity  in  the  mind,  so  that  one  may  stimulate 
those  under  him  to  do  their  best. 

Study  and  develop  the  individuality  of  your  men,  and 
don't  try  to  fit  men  into  a  ready-made  organization,  but 
fit  your  organization  to  the  individiuility  of  your  men. 
It  is  easier  to  adapt  your  organization  to  your  men 
than  to  find  men  to  fit  a  set  organization. 

Don't  attempt  to  mislead  the  men  under  you  as  to 
your  own  ability.  They  are  very  much  better  judges 
of  that  than  the  men  above  you,  and  if  there  is  one 
essential  in  winning  and  holding  the  confidence  of  the 
men  under  you,  it  is  honesty  toward  them  and  justice 
wi  your  dealings  with  them. 

Relations  with  the  Public 
Those  of  you  who  select  electric-traction  work  will 
find  an  ample  opportunity  to  develop  the  best  that  is  in 
you  in  your  efforts  to  meet  the  necessities  of  operation, 
and  at  the  same  time  meet  the  requirements  of  the 
people  and  the  municipal  authorities.  Yet  no  matter 
how  unpromising  the  prospects  may  appear  at  times,  an 
abiding  faith  in  the  justice  of  your  cause,  and  a  deter- 
mination to  make  your  case  appear  as  it  really  is,  will 


win  in  the  end.  If  you  have  ab.solute  faith  in  the  justice 
of  yoiii  cause,  take  it  to  the  peo|)le  and  keep  it  there  until 
it   is  recognized. 

I  don't  mean  by  this  that  every  jiopular  clamor  of  the 
times  is  just  or  should  i)e  heeded.  There  are  times  when 
you  have  to  stem  pojjular  clamor,  but  you  can  rest 
assured  if  you  are  right  it  will  turn  with  you  in  the  end. 
I  had  a  forcible  illustral ion  of  this  .some  years  ago.  I 
lived  in  a  suburban  municipality,  and  had  just  passed 
through  a  very  bitter  street-car  .strike  in  which  the  de- 
struction of  my  house  and  family  had  been  threatened. 
The  house,  by  the  way,  that  I  lived  in  belonged  to  the 
mayor  of  the  town,  and  when  it  was  threatened  with 
destruction  by  fire  you  can  imagine  how  promptly  he 
got  busy.  The  peo])k'  of  the  community  showed  a  sym- 
pathetic and  neighliorly  spirit  which  1  much  appreciated, 
and  at  a  meeting  of  their  im])rovenient  association,  I 
thanked  them  for  their  kindness  and  promi.sed  them 
that  the  very  slow  and  inefficient  car  service  that  they 
then  had  would  be  greatly  improved. 

Some  months  afterward  we  re-ecpiipped  the  line  with 
new  four-motor  cars,  and  cut  the  running  time  in  half — 
that  is,  getting  the  people  to  the  city  in  just  half  the 
time.  Under  the  old,  slow  service  they  had  been  able  to 
sight  a  car  out  of  a  certain  window,  take  their  time  to 
go  to  the  corner,  and  after  exchanging  greetings  with 
their  neighbors,  take  the  car  and  make  a  leisurely  trip 
to  town.  Under  the  new  service,  it  was  necessary  for  the 
crew  to  waste  no  time,  with  the  result  that  probably 
half  the  people  missed  their  car  the  first  morning  and 
a  large  per  cent,  of  them  for  some  time  afterward.  The 
motornu'U  who  had  previously  been  on  that  line  were 
naturally  averse  to  doing  double  the  work,  and  I  had 
to  make  some  changes  in  crews  in  order  to  run  the  ser- 
vice, which  further  added  to  the  complication. 

The  result  was  that  within  a  few  days  I  had  a  perfect 
storm  around  my  ears.  Men  whom  I  knew  intimately 
and  in  whose  judgment  I  had  great  faith,  called  me  up 
and  protested  against  the  service  most  indignantly,  and 
there  seemed  little  abatement  of  this  dissatisfaction.  I 
was  .satisfied  th.at  the  service  was  infinitely  better,  but 
the  protest  was  so  bitter  that  I  was  almost  on  the  verge  of 
returning  to  the  old  schedule,  when  I  talked  the  matter 
over  with  a  newspaper  friend  of  mine,  and  he  suggested 
that  I  let  him  write  an  article,  referring  to  this  new  and 
rapid  service,  but  intimating  that  the  town  itself  was 
most  too  slow  to  appreciate  the  service.  This  he  did  in 
a  very  adroit  waj'.  The  criticism  stopped,  and  in  a  few 
months  the  town  had  taken  on  new  life  and  was  enthu- 
siastic over  its  service.  Bonds  were  floated  for  the  im- 
provement of  sidewalks,  the  building  of  new  houses  went 
ahead  rapidly,  and  shortly  it  was  necessary  to  double  the 
service  in  order  to  accomodate  the  travel. 


The  Pearl  Harhur  Drydoek  at  Honolulu.  H.  I.,  will  be  read.v 
early  In  iniS.  accordinsr  to  statements  of  the  Navy  Depart- 
ment. This  date  is  later  than  that  originally  fixed,  on  account 
of  changes  in  plan  to  accommodate  vessels  of  1000  ft,  the 
limit  of  the  Panama  Canal  locks,  and  on  account  also  of  the 
difflculties  experienced  in  findingr  a  suitable  foundation  In  the 
coral  rock.  An  attempt  was  made  to  utilize  this  coral  rock 
as  the  agsres?ate  for  the  concrete  of  the  walls  of  the  dock, 
but  the  concrete  so  made  did  not  prove  strong  enough  so  It 
was  finally  decided  after  experiments  to  use  parts  of  the 
coral  sand  and  rock  with  a  large  amount  of  aggregate 
obtained  from  the  Pacific  Coast  of  the  United  States. 
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Automatic  Block  Signals  for  Single  Track; 
C,  I.  &  L.  Ry. 

The  use  of  the  block  system  on  single-track  railways  is 
increasing,  and  its  use  involves  the  special  problem  of 
protection  against  opposing  movements  as  well  as  fol- 
lowing movements.  The  Chicago,  Indianapolis  &  Louis- 
ville Ry.  (the  ^Monon  Route)  has  completed  an  extensive 
installation  of  this  kind,  which  is  described  below.  The 
particulars  are  taken  in  part  from  a  paper  in  the  1913 
"Proceedings"  of  the  Indiana  Engineering  Society,  by 
E.  G.  Stradling,  Signal  Engineer  of  the  railway,  this  be- 
ing .supplemented  by  information  furnished  us  by  the 
General  Railway  Signal  Co.,  of  Rochester,  X.  Y..  which 


on  opposite  sides  of  the  track  so  as  to  govern  trains  in 
each  direction.  This  standard  arrangement  is  shown  in 
Fig.  1,  which  represents  the  signals  at  the  north  end  of 
the  passing  track  at  Sheridan,  Ind.  In  the  foreground 
is  the  switch,  with  its  switchstand  in  advance  of  the 
signal.  The  cable  running  from  the  box  on  the  post  to 
the  short  pole  at  the  left  is  the  connection  from  the  pole 
line  to  the  signal.  The  signal  at  the  right,  governing 
movements  from  this  point  to  the  stretch  of  single  track 
beyond,  is  shown  in  the  "clear"  or  "proceed"  position. 
Consequently,  the  signal  at  the  left  indicates  "stop," 
which  position  is  indicated  also  by  the  corresponding  dist- 
ant signal. 

Fit:.    ".'    shows    a   special    bracket-post    arrangement    of 


Fig.    1.    Staxdard   Arrangemext   of   Auto- 
viatic  Block  Signals  at  Each  Exd 
OF  Passixo  Sidings 


Fig.   3.    Home   Signals   on    Separate   Posts 

(With  brackets  and   stub   posts   on   account  of  a   siding 
between  the  traclt  governed  and  the  signal  post.) 


supplied  and  installed  the  equipment.  During  the  lat- 
ter part  of  1910,  the  railway  management  decided  to 
install  an  automatic  block-signal  system  between  Ham- 
mond, Ind.  (at  the  northern  or  Chicago  end  of  the  line) 
and  Indianapolis.  The  distance  is  about  163  miles,  and 
there  are  about  340  signal  blades  in  this  district.  Con- 
struction was  commenced  in  July,  1911,  and  completed  in 
March,  1912.  The  estimated  cost  was  about  $1100  per 
mile,  including  everything  in  connection  with  the  auto- 
matic block  signals  and  also  the  necessary  alterations  at 
the  interlocking  plants. 

Signals 

The  two-position  type  of  semaphore  signal  was 
ailopted,  though  the  signal  mechanisms  are  so  arrangccl 
that  they  can  be  altered  so  as  to  operate  three-position 
signals.  The  semaphore  blade  moves  from  its  horizontal 
position  through  an  arc  of  90°  in  counter-clockwise  di- 
rection in  the  up])er  right-hand  quadrant.  The  vertical 
position  means  "jiroceetl,"  in  all  cases.  The  horizontal 
jiositioB  means  "stop"  only  when  the  sema])hore  is  a  home 
signal.  For  the  distant  signal  the  horizontal  ])ositiiin 
means  "proceed  under  control."  The  home  and  distanl 
signals  are  distinguished  from  each  other  by  the  color  and 
shajK-  of  the  semaphore  blades;  the  home  signal  being 
red  with  a  square  end,  while  the  distant  Bignal  is  yellow 
with  a  tish-tail  cnrl. 

Location  of  Signals 

The  road  being  single  track,  it  was  decided  that  (be 
signals  should  be  located  near  the  switches  to  the  f>assing 
tracks.  Therefore,  at  each  end  of  each  passing  track 
there  are  placed  two  home  signals,  the  two  signals  being 


signals  at  Horton,  Ind.  This  is  made  necessary  by  close 
proximity  to  the  station,  so  that  a  signal  post  on  the  left- 
hand  side  would  interfere  with  the  receiving  and  dis- 
charging of  mail  pouches  at  the  mail  crane  shown  just 
beyond  llie  road  crossing.     At  some  points  where  a  sid- 


Fi(!.  '<!.    Both  Home  Skjnals  on  a  Bhackut  Post 

(A   post  at  the   left  side  of  the   track   would   Interfere 
with    the   UBO   of    the   mull   crane.) 
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in^'  iiili'r\cii('s  liclwccn  I  he  sii^'iial  n 
sif,Mi:il  posts  lUV  phui'il  on  oiiposilc 
carli  liius  a  bracket  uriu  wiili  siiil] 
tliciik-  Illy  siding.  'I'liis  is  shown  i 
scnls  llic  iiishillatioll  at  lionsschu'r 


il  I  lir  main  trurlx,  lln' 
hies  (jF  the  truck,  Ijiit 
p<ist  iuid  lamp  to  in- 
i''i,i;'.  i!,  wliicli  rcpru- 
I  ml.     .Vllcnlion  luav 


1)0  callril  (o  tin;  cro.ssiiig  signs  shown  in  l''igs.  •.'  ami  :i. 
These  are  of  the  design  rocpiirrd  hy  the  Indiana  IJail- 
wav  Conimis.sion,  having  the  word  " Hanger"  in  red  let- 
ters on  the  board  at  the  top  of  ihc  sign. 

In  order  to  regulate  the  ap]n-oa(h  ol'  trains  to  a  pass- 
ing track,  a  distant  signal  is  located  aiipro.xiniately  half 
a  mile  from  each  end  of  the  passing  track.  Fig.  4  shows 
the  distant  signal  south  of  Ilorton,  which  is  in  the  "clear" 
position,  indicating  that  the  home  signal  at  the  entrance 
of  the  passing  siding  (the  left-hand  blade  in  Fig.  2)  is 
al.so  at  the  "clear"  position.  A  train  rec-eiving  a  "cau- 
tion"  signal,   bv   the   arm   being   horizontal,   will    reduce 


for  folhiwing  mo\cmcnls  it  was  necessary  lo  carry 
the  conti'ol  of  caih  outgoing  homi!  signal  some  ;i()()il  fi. 
beyond  the  ne.xt  home  signal.  The  overlai)  of  (iodo  ft. 
is  necessary  as  a  margin  of  .safety. 

Si'icci.M.  Skj.val  Aiii(.\n(!ICMi:\tm 

As  in  most  |iroblenis  of  this  character,  there  are  some 
special  cases.  At  Hammond,  there  is  a  long,  narrow  yard, 
and  in  order  to  make  it  safe  for  a  yard  engine  to  enter 
the  ni.iin  track,  an  electric  lock  was  placed  on  the  switch. 
This  lock  is  controlled  by  the  block  system,  and  a  train 
on  the  main  track  having  ])assed  the  last  stop  signal  will 
set  the  switch  lock  so  that  the  switch  cannot  be  opened. 

Between  South  llannnond  and  Miinster,  the  distance 
is  so  short  that  the  distant  sigiuils  in  each  case  were 
])laced  on  the  outgoing  signal,  and  tlie  overlap  carried 
into  the  ne.\t  block.     This  eliminates  the  need  of  inter- 


FiG.  4.    Distant  Signal 

(Indicating;  position  of  home 
signal  at  the  next  passing  siding. 
The   signal   indicates   "Clear.") 


Fig.  5.    Inter.mediate  Signal  Be- 
tween Passing  Sidings 

(The  signal  governs  movements  in 
opposition  to  the  train  shown,  and 
is  at  the  "stop"  position  as  an  oppos- 
ing train  is  in   the  block  section.) 


Fii;.  (J.    Tiii;EE-.u;ii  Home  Signal 

(Governing  approach  to  an  interlocking 
plant    and    passing   siding   in    rear   of   the 

train.) 


speed  and  arrive  at  the  switch  at  the  passing  track  under 
control,  so  that  it  can  stop  at  the  home  signal  and  there 
meet  an  opposing  train  standing  on  the  main  track,  the 
standing  train  having  been  stopped  by  the  outgoing  home 
signal.  All  that  remains  is  for  the  train  arriving  last  to 
enter  the  siding  so  that  the  other  or  opposing  train  may 
proceed. 

In  order  to  prevent  two  trains  from  leaving  adjacent 
sidings  simultaneously  and  meeting  at  some  point  be- 
tween them,  a  set  of  intermediate  home  signals  is  placed 
between  sidings.  These  signals  are  staggered  on  oppo- 
site sides  of  the  track  and  about  30()()  ft.  apart,  so  that 
they  will  stop  any  tn^o  opposing  trains  by  that  distance. 
Fig.  5  shows  an  intermediate  signal  south  of  Monon  (and 
between  Monon  and  Guernsey).  The  signal  governs 
northbound  trains,  and  is  set  at  the  ''stop'"  position 
against  such  trains  as  there  is  a  southbound  train  in  the 
.section.  It  will  be  noted  that  all  signals  are  numbered, 
those  governing  northbound  trains  having  even  numbers, 
while  those  governing  southbound  trains  have  odd  num- 
bers. 


mediate  signals,  liut  places  a  handicap  on  using  Munster 
as  a  meeting  point  for  trains. 

At  the  junction  at  Monon  it  was  necessary  to  arrange 
the  signals  to  take  care  of  trains  for  the  Louisville  line. 
This  is  done  by  having  a  set  of  signals  selected  by  the 
position  of  the  switch  which  is  used  by  the  Louisville 
trains.  At  Indianapolis,  there  is  such  a  short  distance  be- 
tween the  north  end  of  the  yards  and  the  passing  track 
at  the  State-Fair  grounds  that  the  distant  signals  in  this 
case  were  carried  back  and  placed  on  the  same  poles  as 
the  intermediate  signals. 

Block  and  Interlocking  Signals 

One  of  the  chief  problems  which  arose  was  to  oper- 
ate the  block  signals  through  the  interlocking  plants. 
There  are  ten  interlocking  plants  in  this  district  and  no 
two  of  them  alike.  It  was  necessary  to  mark  the  signals 
in  some  way  so  as  to  distinguish  them  from  the  block  sig- 
nals. Therefore,  each  home  signal  at  an  interlocking 
plant  must  have  at  least  two  home  signal  blades.  The  top 
lilade  on  the  pole  is  arranged  so  that  it  is  both  an  in- 
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terlocking  signal  and  a  block  signal.  The  lower  blade  is 
known  as  a  ealling-on  signal  and  is  used  to  get  a  train 
over  the  derails  when  for  some  reason  the  block  system 
prevents  the  top  arm  from  being  used. 

At  some  of  the  interlocking  plants  a  passing  track  is 
connected  to  the  plant  and  handled  by  it.  In  such  cases, 
the  home  signal  regulating  trains  approaching  the  switch 
has  three  blades,  as  shown  in  Fig.  6,  which  represents  the 
three-arm  home  signal  at  the  Westfield  interlocking 
plant.  The  top  arm  (semi-automatic)  governs  the  main- 
track  or  high-speed  route;  the  second-arm  governs  trains 
for  the  passing  siding  or  diverging  route;  the  third  or 
bottom  arm  is  the  calling-on  signal  mentioned  above. 

By  altering  the  interlocking  plants  so  as  to  use  upper- 
quadrant  signals,  a  uniform  type  of  signals  was  secured 
at  all  points.  Xo  new  interlocking  plants  were  installed 
in  connection  with  the  block-signal  equipment,  but  the 
ten  existing  plants  were  overhauled,  the  mechanical  work 
being  performed  by  the  railway  company's  forces  and  the 
route  locking  and  electric  work  being  handled  by  the 
signal  company.  A  number  of  the  home  signals  were 
slotted  and  route-locking  installed  at  each  of  the  me- 
chanically operated  interlocking  plants. 

Traffic  Kesclts  of  Block-System  Operatiox 

The  installation  of  block  signals  has  two  important 
objects:  1,  increased  .safety  of  traffic;  2,  increased  fa- 
cilities or  traffic  capacity.  In  regard  to  the  results  of  the 
automatic  signal  installation  described  above,  we  are  in- 
formed that  although  these  signals  iiave  been  in  .service 
considerably  less  than  a  year,  the  freight  trains  are  mak- 
ing much  better  time  than  they  did  under  the  manual- 
block  system.  This  is  due  to  the  fact  that  now  the  trains 
can  be  run  clo.ser  together  with  equal  safety,  which 
increases  the  traffic  capacity  on  single  track  lines. 
There  has  not  been  any  material  increase  in  the 
number  of  trains  haided,  but  the  fact  that  the  trains 
can  make  so  much  better  time  than  previously  has 
made  a  considerable  reduction  in  the  overtime  paid  to 
the  train  crews,  which  previously  accumulated  on  ac- 
count of  time  lost  while  they  were  waiting  on  sidings.  It 
may  be  noted  al.so  that  with  the  installation  of  the  auto- 
matic signals  there  was  a  decrease  in  the  number  of 
telegraph  operators  previously  enij)loyed  to  operate  the 
manual-block  signals. 

Protective    Coatings  for   Railway  Bridge 
Floors* 

By    a.    W.    C.Md'KNTKnf 

In  the  preservation  of  steel  railway  bridges  from  cor- 
rosion, the  parts  which  offer  the  most  difficulty  are  the  tops 
of  transverse  floor  members  such  as  floor  beams  and  trans- 
verse floor  troughs,  especially  on  bridges  subject  to  the  brine 
drippings  from  refrigerator  cars.  Quick  drying  Is  a  very 
desirable  quality  for  coatings  for  these  parts,  and  consider- 
able body  Is  needed  to  resist  abrasion  and  other  mechanical 
damage. 

TBr-*>inen*    C'onlliiK 

A  coating  possessing  lh<He  (lualltles  Is  one  of  coal-t:ir  or 
coal-tar  and  iiorlland  cement,  the  preservative  qualities  of 
which  are  excellent.  The  tar.  or  tar  and  cement  mixture.  Is 
applied  hot  with  mops,  and  the  Immediate  hardening  proei-ss 
Is  due  to  cooling  and  not  to  drying,  as  the  term  Is  applied 
to    paint      Refined    coal-gas    tar   should    be    used,    not    waler- 

•Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Malntenancc-of-Way  Master  Painters  Association,  at  rhl- 
cago.   1912. 

tKnglneer  of  Structures.  New  York  Central  &  Hudson 
River   R.R..    New    York,    N.    Y. 


gas  tar.  The  surface  to  be  coated  must  be  clean  and  dry  to 
insure  adherence  and  protection.  Where  a  priming  coat  of 
paint   can  be  applied,   it  is  recommended  but   is   not  essential. 

The  mixture  of  tar  and  cement  is  preferable  for  locations 
subject  to  the  heat  of  the  sun,  as  the  cement  hardens  the 
coating,  thereby  increasing  its  resistance  to  flowing,  and  its 
alkaline  nature  should  neutralize  any  acid  in  the  tar.  We 
have  prepared  this  coating  by  first  heating  the  tar  in  a  ket- 
tle and  then  sifting  into  it  from  one-half  to  an  equal  volume 
of  Portland  cement  and  boiling  the  mixture  one  or  two  hours 
before  application.  This  coating  has  given  excellent  re- 
sults on  plane  surfaces,  but  in  many  instances  has  failed 
to  protect  the  rivet  heads,  which  have  been  found  to  be 
specially  difficult  to  protect  in  the  difficult  location  under 
consideration. 

Whether  the  use  of  a  larger  proportion  of  cement  in  the 
mixture  would  cause  the  coating  to  hold  better  on  the  rivet 
heads  is  not  known,  as  little  experimenting  with  different 
proportions  of  cement  and  tar  has  been  done.  On  the  flat 
surfaces  of  the  floor  beam  and  trough  tops  and  on  the  ver- 
tical sides  of  troughs  filled  with  ballast  this  coating  has  pro- 
tected well  for  several  years,  except  where  burned  by  hot 
coals  from  locomotives  or  removed  by  mechanical  means. 
This  coating  has  been  used  for  several  years  on  the  floor 
troughs  of  the  Park  Ave.  viaduct,  in  New  York  City,  a 
four-track  structure  1%  miles  long.  The  coating  Is  ap- 
plied as  the  troughs  are  opened  for  the  renewals,  it  being 
possible  to  clean  and  coat  a  trough  and  replace  the  ballast 
during  the  same  day.  The  life  of  lies  on  this  viaduct  is 
about  four  years,  for  which  period  the  coating  promises  to 
protect  the  steel.  No  refrigerator  cars  are  operated  over 
the  viaduct,  but  there  is  considerable  deflection  in  the  floor, 
which  is  a  probable  cause  of  the  short  life  of  plain  coatings 
previously    applied. 

The  quick  drying  or  hai'dening  of  the  coating,  and  the 
heavy  body,  combined  with  its  close  adherence  to  the  metal 
and  the  excellent  preservative  qualities,  make  it  far  superior 
to  the  paint  coatings  previously  used,  which  would  not  pro- 
tect longer  than  two  years.  A  wash  of  neat  cement  grout,  to 
be  applied  on  top  of  the  tar  and  cement  coating  has  been 
suggested,  and  should  assist  in  hardening  the  surface  of  the 
coating  and  in  increasing  its  efficiency.  The  use  of  graveled 
surface  roofing  felt  over  the  coating  on  top  surfaces  Is  be- 
ing tried,  as  it  protects  the  coating  greatly  from  mechanical 
injury. 

C'ein«nt-31ortar    I'outlug 

Our  experiments  with  the  tar  and  cement  mixture  and 
various  other  coatings  included  cement-mortar  protection. 
The  latter  has  proved  the  most  successful  for  the  tops  of 
floor  beams  and  troughs.  It  has  been  applied  b.v  mixing 
a  stiff  mortar  of  1  part  Portland  cement  to  2  parts  sand, 
and  plastering  this  on  the  tops  of  the  beams  (after  paint- 
ing) to  such  a  thickness  as  to  cover  the  rivet  heads  at  least 
Vi  In.  A  reinforcement  of  poultry  netting  in  the  mortar  layer 
has  been  specified  for  each  case,  but  generally  omitted 
in  the  application.  The  top  of  this  mortar  layer  has  in 
some  cases  been  covered  with  roofing  felt,  mopped  in  place 
with  roofing  pitch,  the  felt  bending  over  the  edges  of  the 
mortar  to  shed  water.  In  other  cases  the  felt  has  been 
omitted,  but  It  should  be  applied,  for  waterproofirjg  the 
mortar  slab,  the  better  protection  of  the  tops  of  the  rivet 
heads  (which  can  generally  have  only  a  thin  coa-tlng  of 
mortar),  and  the  general  binding  together  of  the  mortar 
surface    to    prevent  it    from   cracking. 

The  first  service  experiment  with  the  mortar  coating  was 
made  on  the  tops  of  the  troughs  of  a  double-track  floor  In 
1908.  The  tops  of  these  troughs  had  suffered  considerably 
by  corrosion  In  spite  of  frequent  painting.  The  troughs 
have  less  than  the  desired  strength,  for  which  reason  they 
are  to  be  replaced  shortly,  and  consequently  the  deflection 
of  the  floor  Is  quite  marked.  In  spite  of  this  deflection  the 
mortar  coating,  covered  with  rooflng  felt,  has  held  Intact  to 
date,  except  where  Injured  by  track  tools  and  by  rails  drop- 
ping on  It  In  distributing  new  rails.  In  another  case  the 
mortar  protection  applied  without  wire  reinforcement  and 
both  with  and  without  felt  covering,  Is  Intact  and  In  per- 
fect condition  after  one  year  In  service.  This  Is  on  the 
very    stiff    tloiir    beams    of    an    open-lloni-    bridge. 

PrntrrtInK   Other    1»bH«   of    llrlilge    Floorn 

The  tops  of  the  floor  beams  and  troughs  are  not  the 
only  parts  attacked  by  hrln.'  drippings,  although  perhaps 
the  most  susceptible  generally,  owing  to  the  more  exposed 
position.  The  bottom  flanges  ami  webs  of  the  floor  beams 
of  oiien-flnor  bridges  suffer  also,  although  111  less  degree, 
b.'Ing  lonslderably  protected  by  the  .leek  and  the  top  flanges. 
The  top  and  bottom  flanges  of  stringers  and  di'ck  girders  ani'l 
the  tops  of  lateral  members  suffer  nearly  as  badly  as  the 
tops   of    floor    beams.      The   mortar    protection    can    be    applied 
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to  the  bottom  fliiriRes,  where  such  a  thickness  can  bi-  UHid 
that  the  felt  coverint?  should  not  be  icqulred,  und  the  sur- 
face can  be  sloped  so  as  to  drain  (lulekly.  Web  surfaces  have 
generally  not  been  found  to  suffer  so  severely  as  tlanKes 
and  It  should  be  possible  to  protect  them  by  paint  without 
grreut    dlrtlculty. 

The  tops  of  stringers  and  deck  girders  carrying  timber 
decks  do  not  seem  to  offer  favorable  apiilleatlon  for  the 
mortar  protection,  which  would  have  to  be  applied  between 
the  ties.  We  have  been  experimenting  to  a  small  extent 
with  the  tar  and  cement  mixture  on  these.  The  use  of  Kal- 
vanlzed  Iron  or  steel  or  of  zinc  sheet  metal  for  a  top  flaiiKe 
covering  on  strlnsrers  and  deck  girders  between  the  painted 
metal  proper  of  the  flanges  and  the  ties  has  been  suggested. 

A  Large  Cantilever  Bridge  in  China 

A  fiUitilever  bridge  just  coiiiplcted  tTossiiig  the  Yel- 
low River  near  Tsinaiifu  on  the  line  of  the  Tientsin- 
I'likow  ]?iver  is  remarkable  in  having  not  only  an  inter- 
e.-iting  cantilever  .span  but  also  a  very  great  total  length  of 
l)riilgc.  -11  DO  ft.  It  was  built  during  the  last  three  years 
by  the  Masehinenfabrik  Augsburg-Niirnburg,  of  lier- 
nuuiy.  A  brief  general  description  given  in  The  Far 
Easlcni  Review,  of  October,  ViVl,  supjflies  the  fdllowiiig 
tlata. 

The  bridge  consists  of  nine  spans  of  ;U)0  ft.  each,  and 
a  three-span  cantilever  structure  comprising  anchor  arms 
of  4-^1)  ft.  and  a  cantilever  span  of  54il  ft.     Eight  of  the 


the  river  is  estimated  at  over  400,000  cu.ft.  per  sec,  and 
ihe  \ciocily  of  the  current  is  nearly  15  ft.  ])er  sec.  The 
region  is  eiilircly  alluvial.  The  stream  is  notable  for 
its  shifting  character.  It  lias  occupied  its  present  bed 
less  than  a  century,  this  being  the  location  of  an  old 
stream  whose  bottom  was  found  in  the  pier  excavation 
to  be  about  5-")  ft.  below  the  pre.seiit  low-water  level. 
This  bottom  is  hard,  tough  clay,  above  which  is  the 
alluvial  dcp(jsit  of  the  present  river,  a  soft  soil,  the  up])er 
jtorlion  of  which  is  constantly  shifting. 

The  piers  are  concrete  with  stone  facing,  founded  on 
roinforced-concrete  piles  (90  to  v40  per  ])ier),  driven  in 
open  cylinders  or  coffer-dams  (except  the  river  piers). 
The  general  elevation  of  bottom  of  piles  is  55  to  65  ft. 
below  low-water  level.  The  outer  rows  of  piles  were 
driven  on  a  batter.  The  river  piers  were  sunk  as  pneu- 
matic caissons.  The  south  main  pier  of  the  cantilever 
portion  of  the  bridge,  which  is  in  the  dee])e.st  part  of 
the  channel,  was  sunk  to  a  depth  of  over  SO  ft.  below  low- 
water  level,  or  about  65  ft.  below  the  river  bottom.  In 
the  cour.se  of  the  sinking  of  this  pier  flood  and  freezing 
interfered  considerably  with  the  work.  At  one  time  the 
river  was  frozen  from  bank  to  bank  solid  enough  to 
carry  wagon  tratlic  for  a  period  of  six  weeks.  Piles  were 
d]-i\cii  in  all  ]iicrs  cxccjit  this  (inc. 


Caxtilkver  Span  of  Yellow  River  Bridge  at    TsixAXFr,   Chixa.   ox   Tikxt^ix-I'ikdw    IJv. 

consisting  of   90-ft.   cantilever  arm 


approach  spans  are  on  the  north  bank  and  one  on  the 
south  bank.  The  bridge  is  intended  to  carry  ultimately 
two  railway  tracks  (standard  gage),  but  at  present  only 
one  is  laid,  being  placed  in  the  center  of  the  width  of 
the  bridge  with  footways  along  each  side.  The  trusses 
are  proportioned  for  only  one  track,  and,  when  the 
other  track  is  required  duplicate  trus.ses  are  to  be  added 
oijiMde  of  the  present  ones,  suitably  connected  to  the  old 
trusses.  The  railway  loading  for  which  the  structure  is 
designed  is  medium  hea\'y,  according  to  American  stand- 
ards. 

The  approach  spans  and  the  anchor  spans  were  built  on 
falsework,  but  the  cantilever  span  was  built  by  cantilever 
erection.  The  depth  of  the  river,  its  very  rapid  cur- 
rent, the  soft  bottom  and  the  variable  river  regimen 
combined  to  put  falsework  out  of  consideration  for  the 
channel  span.  For  the  same  reasons  the  piers  were  diffi- 
cult to  construct,  and  represent  as  notable  an  element 
of  the  structure  as  the  steelwork. 

The  low-water  width  of  the  river  is  about  1300  ft., 
but  in  flood  times  the  water  spreads  out  over  the  total 
width  between  the  high-water  dikes;  the  north  dike  is 
about  a  mile  and  a  half  from  the  river  bank,  while  the 
south  dike  is  close  to  the  river.    The  flood  discharge  of 


The  superstructure  consists  of  trusses  of  subdivided 
V.'arren  type,  with  parallel  chords,  except  that  the  top 
chord  of  the  cantilever  portion  is  iip-curved  toward  the 
main  piers  to  get  extra  depth.  The  roadway  over  the 
bridge  is  level  on  the  cantilever  span,  while  on  the  other 
spans  it  rises  0.67%  toward  the  .stream.  Rail-level  at 
mid-channel  is  44  ft.  above  low-water  level.  The  trusses 
are  spaced  31  ft.  As  already  noted,  they  are  propor- 
tioned for  the  load  of  one  track  only  and  the  second 
track  when  in.sfalled  is  to  be  provided  for  by  building 
reinforcing  trusses  .just  outside  the  existing  trus.ses.  In 
that  case  brackets  will  be  added  outside  of  the  trusses 
to  carrj'  the  footways,  which  are  now  laid  between  the 
trusses,  alongside  the  single  track. 

The  proportioning  of  the  cantilever  span  is  rather 
unusual.  Each  cantilever  arm  is  one-sixth  of  the  span 
lengih :  the  suspended  span,  therefore,  is  two-thirds  the 
cantilever  .span  length,  or  360  ft.  This  approximates  to 
the  pro]iortion  of  greatest  economy,  and  yet  does  not  give 
an  excessive  length  of  suspended  span. 

Construction  of  the  bridge  was  begun  in  August,  1909. 
The  closure  of  the  sii.«pended  span  was  made  Oct.  9, 
1912.  The  co.«t  of  the  bridge  is  stated  as  10,000,000  to 
12,000,000  marks. 
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Reinforced-Concrete  Elevated  Sidewalks, 
East  St.  Louis,  111. 
By  E.  R.  Eodexbeeg* 

Before  East  St.  Louis  had  adequate  levees  it  was  sub- 
ject to  annual  inundation  by  the  waters  of  the  Mississippi 
Eiver  and  Cahokia  Creek.  To  overcome  this  the  grades 
of  the  streets  in  the  business  section  were  raised  above 
high  water  by  filling  between  retaining  walls  of  limestone 
masonry  and  paving  with  brick  or  granite  blocks  on  this 
fill.  The  walls  were  set  imder  the  curb  and  no  filling 
placed  in  the  sidewalks  space.  This  necessitated  the  con- 
struction of  elevated  sidewalks.  Heretofore  such  side- 
walks were  constructed  of  wood  or  of  '"granitoid'"  arches 
between  steel  I-beams  with  one  end  resting  on  the  retain- 
ing wall  and  the  other  end  on  columns  or  foundation 
walls  of  buildings.  These  columns  were  18x18  in.  in 
section  and  the  ma.ximum  spacing  being  8  ft.,  c.  to  c.  they 
occupied  a  great  deal  of  u.seful  space  and  were  very  un- 


important on  work  done  by  private  contract  with  a  jirop- 
erty  owner.  As  the  work  on  Broadway  is  being  paid  for 
by  special  assessment  under  the  Local  Improvement  Act 
of  Illinois,  no  particular  attention  has  been  given  to  prop- 
erty lines  in  placing  the  columns. 

A  V^-in.  expansion  joint  and  a  sliding  joint  have  been 
placed  at  every  fourth  column.  The  joint  between  the 
slab  and  retaining  wall  is  a  sliding  joint  for  the  full 
length  of  the  walk.  The  expansion  joint  extends  entirely 
through  the  slab  and  girder  and  the  upper  1%  in.  is 
tapered,  being  %  in.  at  the  top,  and  is  calked  with  oakum 
and  then  filled  with  asphalt. 

A  2x4-in.  wood  hand-rail  supported  by  4xJ:-in.  wood 
posts  8  ft.  2  in.  c.  to  c,  is  placed  in  front  of  vacant  prop- 
erty and  also  where  the  buildings  are  set  back  from  the 
property  line.  In  the  latter  case  openings  are  provided 
in  the  railing  to  permit  entrance  to  the  property.  The 
posts  are  each  fastened  to  the  girder  by  two  %-in.  bolts 
embedded  in  the  concrete. 
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DnwiLS  OF  Elkvated  .Sidewalks  at  Fast  St.  Lons,  III. 


.sightly  in  appearance.  When  the  wooden  sidewalks  on 
both  sides  of  East  Broadway  from  Fifth  St.  to  Tenth  St. 
became  dilapidated  and  in  need  of  renewal,  City  Engi- 
neer E.  F.  Harper  recommended  that  reinforced-con- 
crete  sidewalks  be  constructed  in  place  of  the  usual  arch 
and  steel-beam  construction.  The  sidewalk  shown  in  the 
accompanying  sketch  was  designed  by  the  City  Engineer, 
assisted  by  the  writer,  approved  by  the  Board  of  Local  Im- 
provements, ordered  to  be  built  by  the  City  Council  and  is 
now  under  construction. 

In  the  design  a  live  load  of  300  lb.  per  sq.ft.  was  used 
and  all  reinforcing  bars  are  of  the  same  cross-.section  to 
simplify  placing  the  .steel  and  avoid  errors.  A  1:2:4 
concrete  was  used  with  a  top  dressing  of  equal  parts  of 
Portland  cement  and  granite  screenings. 

Although  the  space  between  the  curb  face  and  the  proj)- 
erty  line  is  16  ft.,  the  walks  are  made  only  12  ft.  wide 
leaving  a  4-ft.  space  in  which  the  property  owner  may 
either  place  sidewalks  lights  or  pave  solid  as  he  desires 
when  c-onstructing  a  building  on  his  ])ro|)erty.  ()])en- 
ings,  such  as  manholes  for  the  delivery  of  coal  to  the 
basements,  are  placed  as  desired  by  the  ])roperty  owneT.s, 
who  furnish  the  cast-iron  frames  aiul  covers. 

The  spacing  of  the  columns  is  arranged  so  that  the  de- 
sign can  be  used  as  a  standard  and  three  s|)uiis  can  be 
constructed  in  front  of  a  oO-ft.  lot  without  the  columns 
encroaching  upon  the  adjoining  property.     This  is  only 

*Aaaiatant    City    EnKlnt-er.    East    St.    I.,oul8.    III. 


The  prices  paid  are  as  follows:  Concrete  $10.99  per 
cu.yd.,  steel  in  place  $2.40  per  100  lb.,  excavation  and 
backfill  $0.62  per  cu.yd.,  timber  for  railing,  $51.02  per 
M.  ft.  B.M.    The  Murphy  Construction  Co.,  of  East  St. 

Louis,  is  the  contractor. 


A  Practical  Question  in  the  Technic  of 
Water  Bacteriology 

While  engineers  seldom  attemiit  to  nuikc  bacterial  ex- 
aminations "bf  water,  yet  they,  in  common  with  others 
having  to  do  with  public  water-sup])lies,  frequently  finil 
it  necessary  to  inter])ret  bacterial  analyses.  It  will  sur- 
pri.<e  many  such  engineers  to  know  that  two  methods  of 
bacterial  incubation  are  now  in  use  which  are  liable 
to  give  such  highly  ditrorent  rcsidts  that  the  mere  totals 
of  bacterial  counts  nuiy  mean  little,  in  .>ionu?  cases,  unless 
the  incui)ation  method  used  is  known,  and  also  unless 
the  would-be  interpreter  is  able  to  weigh  the  significance 
of  variations  resulting  from  the  u.<e  of  the  two  methods. 

Without  going  into  technical  details,  it  may  be  ox- 
[)lained  that  since  the  bacteria  in  water  are  too  minute 
to  he  counted  directly,  even  with  a  powerful  microscope, 
it  is  necessary,  if  they  be  counted  at  all,  to  raise  a  whole 
crop  of  them  on  some  favorable  culture  medium  and 
count  tlicm  by  colonics  instead  of  by  individuals.  To  this 
end  a  tiny  but  known  jiortioti  of  water  is  dciinsitcd  on  a 
snuill  plate  of  culture  media  and  the  plate  thus  "sown"  is 
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[iliiccil  in  Mil  iii(iilinti)r  iiiu]  kept  tlicrc  iiikIit  cDiishiiil 
tcmiirraliirc  lor  a  (•cilaiii  liiiir.  The  pialc  is  llicii  n- 
iiii>\(mI  anil  llu;  imnilicr  of  coldiiics  is  countod.  JOadi 
ciiluny  is  taken  to  ix-jJiTsunt  a  siiifjU'  f^-ci-in  in  the  original 
sani|)lo.  The  results  thus  ohtaiiied  are  only  aijproxiinalc, 
hut  they  serve  as  an  index  which  is  of  value  for  conipara- 
li\e  purposes — provided  the  uu'tliods  employed  eunl'uriu, 
for  each  count,  to  a  snitahlo  standard. 

Such  a  staiulard,  in  this  case,  in\(dves  uniroriuilv  of 
culture  media  and  of  temperature  and  time  of  inciilia- 
tion.  Variations  in  any  one  of  these  materially  aU'ect  the 
bacterial   counts. 

When,  some  thirty  years  ai;(),  iiohort  Koch  hud  the. 
foundations  for  modern  water  liactcriolo^y,  lu'  cmploved 
gehitin  as  a  culture  medium.  That  medium  is  still  in 
use,  notwithstanding  tlie  marvelous  advances  in  water 
bacteriology  since  that  day.  Other  media  have  also  been 
adopted,  eaoii  with  its  advantages  for  varying  kinds  of 
samples  to  be  examined,  and  particularly  for  ditt'erent 
classes  of  bacteria  to  be  counted. 

lu  1905,  a  committee  on  standard  melhods  of  water 
analysis,  appointed  some  years  before  by  the  xVmerican 
Public  Health  Association,  subnutted  a  final  report  in 
which,  among  other  things,  it  recommended  that  the 
standard  culture  medium  for  determining  total  numbers 
of  bacteria  in  water  should  be  nutrient  gelatin,  and  that 
the  standard  for  incubation  period  should  be  48  hours  at  a 
temi)erature  of  20°  C.  In  1911,  the  committee  .submitted 
a  revised  report  (published  in  book  form  in  1912),  in 
which,  for  the  standard  just  given,  it  substituted  agar  as 
a  culture  medium,  with  an  incubation  period  of  24 
hours  at  37°  C.  This  change  met  with  strong  disap- 
proval from  many  water  bacteriologists. 

At  the  recent  meeting  of  the  American  Public  Health 
Association,  the  pros  and  cons  of  the  two  standards  were 
reviewed  by  Prof.  George  C.  Whipple  (Harvard  Uni- 
versity ancl  103  Park  Ave.,  Xew  York  City).  As  a 
result  of  this  and  the  discussion  which  followed,  the 
following  resolution  was  pas.sed : 

''Resolved  that  in  the  oijinion  of  the  Laboratory  Sec- 
tion of  the  American  Public  Health  Association,  ordinary 
routine  examinations  of  water  for  sanitary  purposes,  and 
in  the  control  of  purification  plants  for  the  present 
should  include  the  determination  of  the  number  of  bac- 
teria develo])ing  at  20°  and  at  .'57°,  and  a  presumiitive 
test  for  B.  coli  in  lactose  bile." 

The  question  of  standards  at  issue  is  of  particular  in- 
terest to  managers  of  water-purification  plants.  To  learn 
the  opinions  of  the  latter,  Professor  Whipple  wrote  to 
about  "twenty  of  the  leading  filter  operators"  of  the 
country.  Of  the  18  who  replied,  eleven  preferred  the 
20°  gelatin  count,  four  the  37°  agar  count,  and  three 
wished  to  test  the  methods  side  by  side  before  expressnig 
an  opinion. 

The  evidence  from  filter  operators  reviewed  by  Mr. 
Whipplein  his  paper  is  presented  under  the  three  heads,  ( 1 ) 
convenience  and  (2)  precision  of  the  two  tests,  and  (3) 
relative  values  of  results  under  the  two  methods,  as  a 
guide  in  operating  filters. 

C'oxvENiKXCE — Under  this  head  the  37°  agar  method 
seems  to  have  the  weight  of  evidence  on  its  side,  some 
of  the  leading  reasons  being  (a)  the  greater  ease  and 
accuracy  of  maintaining  37°  as  compared  with  20°  C, 
(li)  the  reduction  of  the  incubation  period  by  half,  (c) 
and   the  fact  that  the  higher  temperature    is    required 


for  1).  Coli.  Icsis,  lliiis  making  it  feasibh-  to  use  one  in- 
ciihalor  for  Ibis  and  for  the  total  count. 

riii:ci.sio.\ — As  reflecting  the  sanitary  character  of 
the  water  the  evidence  for  and  against  the  37°  agar 
count  is  conllicting. 

Surprisingly  few  comparative  data  arc  available. 
Kniadly,  gelatin  counts  at  20°  U.  are  much  higher  than  the 
agar  counts  at  37°,  the  difference  generally  being  decided- 
ly more  marked  in  polluted  than  in  unpolluted  waters. 
Ill  aildition,  the  relative  dill'erences  are  subject  to  sea- 
sonal variations. 

(3)  As  A  (JriDK  IN  Tin:  Oi'kuation  of  Filter  Plants 
— The  principal  objections  of  filler  operators  to  the  37° 
co\int  were  that  to  change  from  20°  after  it  has  been 
used  a  number  of  years  would  introduce  unnecessary  con- 
fusion [and  evidently  of  far  more  importance — En.]  ; 
the  37°  count  would  give  such  low  results  for  many  dif- 
ferent effluents  (often  zero)  that  it  would  fail  "to  show 
slight  differences  in  the  o|)eration  of  the  plant."  The 
37°  count  might  indicate  a  perfectly  filtered  and  the  20° 
count  an  imperfectly  filtered  water.  All  this  might 
matter  little  if  the  ratios  between  the  counts  at  different 
temperatures  were  constant,  but  they  are  not. 

Quoting  now  a  brief  paragrajih  from  Mr.  Whipple's 
paper,  which  also  hears  on  the  .57°  count  as  a  guide  to 
filter  oi)erations : 

"Another  objection  raised  to  the  37°  count  is  that  at 
present  we  do  not  know  how  to  interpret  the  results. 
It  is  generally  considered  that  filter  effluents  should  con- 
tain less  than  100  bacteria  per  cc.,  as  shown  by  gelatin 
count.  Who  knows  what  would  be  the  equivalent  of 
this  with   the  37°   count?" 

GicNKRAL  Conclusions — Mr.  Wbijiple's  conclusion  is 
as    follows: 

"All  things  considered,  it  would  apjjcar  to  be  unwise 
to  change  abruptly  at  this  <time  fnmi  the  20°  to  the  37° 
count,  as  a  guide  in  the  operation  of  water-filtration 
plants.  Before  this  is  done,  extended  comparisons  of  the 
two  methods  should  he  made  at  many  places  and  the 
data  carefully  analyzed  to  determine  whether  or  not  the 
change  is  advisable.  Another  reason  against  changing 
at  this  time  is  the  possibility  of  using  synthetic  media 
in  the  future.  All  media  composed  of  variable  ingred- 
ients are  unsatisfactory  and  bacteriologists  are  looking 
forward  to  the  employment  of  media  more  definite  in 
composition.  Should  such  a  change  occur  in  the  near 
future,  it  would  be  better  to  adhere  to  present  methods 
until  that  comes  about. 

"It  is  recognized,  of  course,  that  the  bacterial  count 
has  other  uses  than  in  connection  with  filter  plants,  and 
that  for  some  of  these  uses  the  37°  count  is  undoubtedly 
superior  to  the  20°  count.  It  is  better,  for  example, 
for  studying  the  purification  of  sewage,  the  contamina- 
tion of  shell  fish,  and  for  the  analysis  of  milk.  Possibly  it 
would  be  wise  not  to  have  a  single  standard  method 
for  all  of  these  purposes.  At  any  rate  it  would  ap])ear 
to  he  advisable  for  the  present,  at  least,  to  employ  both 
the  20°  and  the  37°  counts  whenever  practicable.  This 
will  require  extra  work,  but  if  it  is  carried  on  .systematic- 
ally for  a  year,  tlie  data  should  be  sufficient  for  determin- 
ing whether  the  20°  count  or  the  37°  count  is  most  u.se- 
ful,  or  whether  both  should  be  constantly  employed.  Our 
laboratory  section,  through  its  committees,  can  confer 
no  more  useful  service  than  to  undertake  such  an  in- 
vest illation." 
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An  Industrial  Locomotive  Driven  by  a  Crude 
Oil  Engine 

Some  interesting  engineerini;  problems  were  involved 
in  an  order  placed  several  months  ago  with  the  C.  W. 
Hunt  Co.,  of  West  Xew  Brighton,  X.  Y.,  for  a  locomotive 
for  haulage  service  in  the  nitrate  mining  industry  at 
Iquique,  Chili.  The  preliniinary  design  of  this  car  was 
worked  out  by  Messrs.  Cliarles  Wallace  Hunt  and  Charles 
C.  King,  President  and  Chief  Engineer  respectively  of 
the  C.  W.  Hunt  Co.  Xeither  of  these  two  gentle- 
men lived  to  see  the  locomotive  completed  but  it  is  im- 
pressive evidence  of  their  foresight  and  engineering 
ability,  that  the  final  design  differed  in  no  great  degree 
from  that  indicated  in  their  first  skeleton  drawings. 

The  conditions  to  be  met  were  peculiar  in  several  re- 
spects. The  supply  of  bituminous  coal  in  this  region  is 
very-  limited  and  its  price  ranges  from  $10  to  $18  a  ton. 
Water  is  also  scarce  and  what  there  is  available  has  a 
large  content  of  mineral  salts.  The  track  for  which  the 
locomotive  was  desired  is  a  narrow  one  (30-in.  gage)  and 
lias  many  sliarj)  lurM's.     Tlic  grades  arc  heavy,  rec|uiring 


thought  that  this  arrangement  would  provide  for  all  the 
requirements  of  the  service  at  a  moderate  expense,  and  as 
a  matter  of  fact  the  locomotive  which  was  designed  on 
this  basis,  and  the  important  features  of  which  are  shown 
in  Fig.  1  and  described  in  the  following  paragraphs,  did 
prove  satisfactory  and  is  in  successful  operation  in  Chili 
at  this  time. 

Structural  Features  of  tjie  Eoco.motive 

Gexeral  DniEXSioxs — The  car  is  box-shaped,  as 
shown,  and  is  2.5  ft.  long,  in  ft.  it  in.  high  and  7  ft.  7  in. 
wide  over  the  running  board.  Fully  e(|uipi)ed,  its  weight 
is  about  22  tons. 

Framework — The  frame  is  of  structural  shapes 
throughout,  assembled  according  to  standard  practice 
and  using  the  ordinary  connections  and  rivet  spacings. 
Twelve-inch,  30-lb.  channels  form  the  sides  and  12-in. 
20.5-lb.  channels  form  the  ends  of  the  frame  proper  and 
between  these  the  stationary  upper  parts  of  the  two  trucks 
are  riveted.  The  bumpers  of  steel-sheathed  timber  are 
bolted  to  the  end  members.  The  engine  and  generator 
are  supported  on  pairs  of  -"-in.,  (i..5-lb.  channels  so  placed 


Flu.   1.    LocoiioTivi;  Drivkx  hy  Chudk-oil   Exuixk,    Fiii.  2.    Thrkk-cveixdeu  Cridk-oil  Hxgixi;  Mounted 
FOR  A  Chilian   Xitratk  Railway  ox  IjOcoiiotive 

(The  C.  \V.  Hunt  Co.,  Wist  X'lW  Brighton,  N.  Y..  Builders.) 


a  large  tractive  effort  in  the  locomotive.  Crude  oil  is 
plentiful  in  the  ueighborhood  and  can  be  obtained  for 
about  three  cents  a  gallon. 

The  e.xcessive  cost  of  coal  and  the  scarcity  of  water,  to- 
gether with  its  undesirahility  for  use  in  a  boiler,  pre- 
cluded the  possibility  of  using  a  steam-engine  drive  and 
the  abundance  and  cheapness  of  crude  oil  led  to  the  idea 
of  using  a  crude-oil  engine  for  the  motive  power.  The 
fact  that  a  high  tractive  effort  was  re(|uire(l  of  the  loco- 
motive made  it  neces.sary  that  each  wheel  should  he  a 
driving  wheel,  and  because  of  the  narrow  track  gage  and 
many  sharp  turns  (necessitating  the  use  of  a  very  short 
wheel  base — or  distance  between  wheel  centers  on  each 
truck)  it  was  evidently  impossible  to  ])lacc  any  motor 
equipment  directly  on  the  a.vle.n,  for  lack  of  space. 

After  consideration  of  tluw  controlling  factors,  it  was 
finally  decided  to  build  a  car  in  which  a  crude-oil  engine; 
would  bo  used  to  drive  a  generator  supplying  current  to 
two  motors,  the  same  being  in  turn  direct  connected  to 
the  four  axles  through  drive  chains  and  gears.     It  was 


lliat  the  bed  holts  pass  between  ]iairs  (jf  channels.  Gusset 
plates  at  the  corners,  and  the  cross  channels  and  truck 
housings,  included  between  the  side  channels,  provide 
against  any  possibility  of  twisting  of  tlie  franu'. 

The  floor  of  tiie  car  is  about  2  ft.  !)  in.  above  the  rails, 
and  from  the  lloor  project  ten  ui)right  angle  posts  3.x2V(; 
Xf\y  in.,  7  It.  4  ill.  Iiigh,  which  sup])ort  the  curved 
canopy  of  Xo.  18  black  sheet  iron  and  provide  a  con- 
venient means  for  supporting  air-tanks,  switcliboard  and 
other  auxiliary  eijuipment.  A  (i-in.  channel  railing  runs 
all  around  tiie  car  except  for  the  op(  iiings  at  the  front 
end,  left  for  the  operator's  convenience. 

Excii.N'l-: — The  motive  jMiwer  is  siiiiplied  by  a  Meit/  & 
Weiss  vertical  ;5-cylinder,  2-cycle  internal-comhustion  eu- 
i^ine  of  75-111).  rating,  o|)erating  on  crude  oil.  A  view  of 
the  engine  is  shown  in  Fig.  2.  The  cylinders  are  10  in. 
in  diameter  and  12  in.  stroke.  Ignition  is  etrected  by 
the  hot-ball  metliod.  Compressed  air  is  used  to  inject  the 
fuel  into  the  chamber  at  the  end  of  the  compression  stroke 
and  provision  is  made  for  feeding  the  steam,  which  is 
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rroiuTiiti'd  in  till'  uatt-r  jacket,  iiiti)  tlic  coinliiistidii  eluim- 
bor  along  with  llic  air  supply. 

The  engine  is  connected  to  the  generator  through  a 
Hexiblo  coupling  wliosc  construction  is  shown  in  Fig.  3. 
This  coupling  takes  care  of  small  (liscre|iancies  in  the 
alignment  of  the  engine  and  generator  shafts  and  allows 
each  shaft  to  run  true  in  its  own  hearings  and  also  (ler- 
mits  of  a  slight  degree  of  longitudinal  ])lay  for  each  shaft, 
whicii  is  very  desirable. 

A  special  feature  of  this  engine  is  the  automatic  com- 
])ressed-air  starting  device.  This  consists  of  a  chain- 
driven  valve  which  provides  a  passage  for  the  eonipressed 
air  into  the  three  cylinders  in  proper  sequence  in  what- 
ever position  the  engine  may  be  previous  to  starting. 
The  air  is  furnished  by  a  small  compressor  attached  to 
the  rear  cylinder  and  operated  directly  from  an  eccentric 
on  the  main  shaft  of  the  engine.  This  compressor  auto- 
matically maintains  a  constant  pressure  of  175  lb.  per 
sq.in.  on  the  air-storage  tank  back  of  the  engine. 

Eli;ctiucal  JIachixehy — The  generator  nsed  is  a 
40-kw.  Westinghouse  multipolar  direct-current  machine 
supplying  current  at  125  volts  when  operating  at  its  nor- 
mal speed  of  340  r.p.m.  The  current  is  delivered  to  two 
Westinghouse  direct-current  motors  of  25-hp.  rating,  and 
each  motor  is  connected  to  the  two  axles  of  its  truck 
through  a  chain  belt  and  speed-reducing  gears  operating 
in  an  air-tight,  oil  filled  gear  case. 
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Fig.  3.    Flexible  CorpLixo  between  Oil  Exgixe 
.■iXD  (texei;atok 

Auxiliary  Equipmext — A  switchboard  is  provided 
directly  in  front  of  the  engine  and  on  it  are  placed  the 
usual  meter  and  switch  arrangements  for  taking  readings 
of  current  and  voltage  on  the  electrical  units. 

The  controller  furnished  is  of  a  special  series-parallel 
reversing  type  in  which  series-parallel  contacts  are  made 
on  an  auxiliary  drum.  This  arrangement  allows  the 
motors  to  be  put  directly  across  the  line  in  either  series  or 
parallel  relation  without  the  nse  of  external  resistance, 
and  it  provides  for  nine  speeds  forward  and  reverse,  allow- 
ing of  starting,  stopping  and  reversing  at  will. 

The  brakes  were  especially  designed  for  this  service  and 
are  of  the  hand-operated  post  type,  in  which  contracting 
brake  blocks  are  applied  to  the  outer  periphery'  of  10-in. 
brake  wheels,  one  on  each  motor  shaft.  These  blocks  are 
lined  with  special  mineral-tanned  leather  designed  to 
resist  high  temperatures  successfully. 

Dust-proof  roller  bearings  are  used  for  the  axles  and 


these  pr(i\e(l  to  be  so  nearly  frictiordess  that  the  coni- 
])lcted  car  weighing  '42  tons  can  be  easily  i)ushed  along  a 
level  track  by  one  man,  before  the  chain-drive  belts  are 
attached. 

Three  metal  storage  taid<s  8  ft.  (!  in.  long  and  I.')  in. 
in  iliameter,  are  placed  under  the  loi-oniotive  frame. 
About  twice  as  much  of  jacket  water  as  of  fuel  oil  is  re- 
(juired  in  a  given  time  by  this  engine,  so  two  of  these  tanks 
contain  water  and  the  other  oil.  The  capacity  of  each  tank 
is  about  78  gal.,  a  supply  sullieient  for  more  than  ten 
hours  o])cratioM   at    full   power. 

Opehatixg  Ciiauacteuistics 

One  of  the  objects  in  choosing  the  system  above  de- 
scribed was  to  obtain  an  engine  which  could  run  at  a 
constant  speed  for  ma.ximum  elliciency,  the  desired  varia- 
tion of  speed  of  the  car  being  obtained  solely  tlirough 
the  controller.  This  constant  speed  operation  of  the 
engine  is  obtained  by  means  of  a  throttling  governor, 
and  tests  of  the  entire  unit  showed  a  dro])  from  125 
volts  at  no  load  to  115  volts  at  full  load,  or  8  per  cent., 
which  represents  the  speed  regulation  of  the  engine. 

The  special  advantages  obtained  by  the  use  of  the  chain 
belt  and  gear  drive  from  the  motors  to  the  axles  arc  as 
follows:  (1)  It  allows  the  use  of  a  short  truck  with  only 
34  in.  between  wheel  centers,  so  that  the  locomotive  can 
operate  on  very  sharp  curves;  (2)  it  keeps  the  motors 
above  the  locomotive  floor  where  they  are  readily  ac^-ess- 
ible  for  inspection  and  repairs  and  are  protected  to  a 
large  extent  from  moisture  and  dust;  (3)  it  permits  a 
rotating  speed  reduction  from  motor  to  axle  of  four  to 
one,  giving  the  desired  low  operating  speed  to  the  car 
(8  mi.  per  hr.  maximum)  with  use  of  a  standard  type 
of  motor;  and  (4)  it  provides  a  positive  drive  for  each 
axle  so  that  every  wheel  is  a  drive  wheel  and  so  that  the 
entire  weight  of  the  locomotive  is  rendered  available 
for  tractive  effort. 

Allowing  a  value  of  0.2  as  the  coefficient  of  friction 
between  wheels  and  rails,  since  the  whole  weight  of  the 
locomotive  is  available  for  traction,  the  maximum  tract- 
ive effort  before  the  wheels  slip  is  22  tons  X  0.2  or 
4.4  tons.  At  8  mi.  per  hr.  (the  maximum  operating 
speed)  assuming  that  50  hp.  is  applied  to  the  axles,  since 
the  engine  and  generator  have  ample  capacity  to  drive 
the  motors  up  to  their  full  rating,  the  tractive  effort  is 
about  2300  lb. 


The  Planninjc:  of  a  ReMidenee  DiMtrlct  has  been  made  the 
subject  of  a  competition  by  the  City  Club  of  Chicago,  which 
has  offered  $600  in  prizes  for  the  best  plans.  The  assumed 
site  is  a  level  quarter-section  of  land  (2640  ft.  square),  about 
eight  miles  from  the  center  of  the  city,  having  no  trees  or 
buildings,  and  not  subdivided.  It  is  surrounded  by  the 
straight  streets  of  property  subdivided  in  the  usual  rec- 
tangular or  gridiron  plan,  and  has  street-car  lines  on  three 
sides.  The  purpose  is  to  show  the  best  methods  of  sub- 
division, the  best  disposition  of  space  for  parks  and  recreation 
centers,  the  best  width  and  arrangement  of  roads,  the  most 
convenient  location  of  stores  and  public  or  seml-publlc  build- 
ings and  grounds,  the  most  desirable  provisions  for  house 
yards  and  gardens,  and  the  proper  density  of  population  to 
be  provided  for.  Each  competitor  will  submit  a  plan  and  a 
bird's-eye  perspective  view.  With  these  there  must  be  a 
statement  as  to  the  number  and  sizes  of  lots,  the  number  of 
families,  the  length  of  sewers,  the  area  of  street  and  sidewalk 
paving,  and  the  percentages  of  total  area  occupied  by  streets 
and  by  public  spaces.  The  arrangements  for  the  competition 
are  in  the  hands  of  George  E.  Hooker,  civic  secretary.  City 
Club.  Chicago. 
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Selling  Water  by  Current  Meter  Measurement 


By  J.  C.  Allison^ 


Sl'XOI'SIS — The  measuremeni  of  water  used  for  irri- 
gation purpo.ses  by  some  means  which  shall  be  accurate, 
practicable  and  economically  feasible  has  long  been  a 
problem.  The  difficulties  of  this  problem  were  increased 
in  the  Imperial  Valley,  California,  by  the  large  volume  of 
silt  carried  by  the  water,  while  at  the  same  time  the 
necessity  for  accurate  measurement  was  increased  by  the 
value  of  water  in  that  marvelous  valley,  where  irrigation 
is  practiced  every  month  in  the  year.  This  article  out- 
lines the  irrigation  system  of  the  California  Develop- 
vient  Co.,  tells  about  the  Mutual  Water  Cos.,  relates  the 
silt  and  other  difficulties  and  finally  describes  the  use  of 
current  meters  for  tvater  measurements  and  the  current- 
meter  rating  flume  of  the  company  at  Calexico. 


solutely  afcurate,  and  are  not  accurate  at  all  unless  used 
under  conditions  similar  to  those  on  which  the  e(iuations 
were  derived.  When  there  is  added  to  this  the  silt  prob- 
lem, the  successful  use  of  structures  as  measuring  de- 
vices for  the  distribution  of  large  quantities  of  water  be- 
comes impossible. 

The  Colorado  River,  from  which  Imperial  Valley  de- 
rives its  water-supply  by  means  of  the  California  De- 
velopment Co.,  carries  as  high  as  3%  by  volume  of  sus- 
pended matter.  By  the  time  the  water  reaches  the  farm- 
ers' deliveries  in  the  ^'alley,  the  water  still  carries  in  sus- 
pension in  the  neighborhood  of  1  to  11/2%  of  silt.  Not 
oidy  is  this  silt  problem  the  greatest  item  in  the  main- 
tenance of  the  system,  but  it  also  crops  out  as  the  greatest 
factor  in  the  measurement  and  distribution  of  the  water 
to  the  users. 

In  the  Imperial   Valley  the  actual  quantity  of  water 
used  on  the  land  for  irrigation  purposes  reaches  as  high 
as  !)2,000  acre-ft.  in  one  month.     It  is  necessary  to  dis- 
tribute this  amount  of  water  over  245,000  acres  of  lam 
in  holdings  averaging  approximately  160  acres  each. 

The  California  Development  Co.  does  not  deliver  the 
water  directly  to  the  farmers,  but  delivers  it  to  several 
mutual  water  companies,  ten  in  number,  composed  of  the 
farmers  themselves,  making  several  deliveries  to  each 
water  company.  (See  Fig.  1  for  map  of  irrigation  sys- 
tem.) The  mutual  water  companies,  in  turn,  deliver  the 
water  to  the  individual  farmer  at  cost.  In  the  case  of  the 
largest  mutual  company,  which  is  Imperial  Water  Co. 
No.  1,  which  supplies  100,000  acres,  the  California  De- 
velopment Co.  makes  28  individual  deliveries.  The  do- 
iveries  to  all  of  the  ten  mutual  water  companies  amount 
to  66. 

The  actunl  mileage  of  canals  used  to  bring  the  water 
to  the  6(1  deliveries  is  in  the  ni'ighliiirhood  nf   I  T.">  miles. 


IiiiiKiA  iio.v  Systk.m  ok  'I'll!-;  ('.\Lir()i!M.v  I)i:vi:loi'.mi:.\  r  Co.,  I  .\ii'i:i;i  ai,  \'a[.i,i:v,  Cai,ikui!sia 


Irrigation  managers  and  engineers  are  realizing  more 
and  more  fully  the  necessity  of  strict  accounting  for  wa- 
ter, not  oidy  to  promote  its  conservation  and  to  insure  its 
u.xc  with  the  greatest  benefit,  but  al.Mi  to  make  a  profit. 
Many  private  irrigation  projects  have  failed  simply  on  mi- 
count  of  inaccurate  and  wasteful  methixls  in  selling  ami 
delivering  water,  their  cliier  so\irce  of  revenue. 

'I'lie  accurate  measurement  of  water  in  general  is  no 
small  problem,  inasmuch  as  the  weir  and  orifice  fornni- 
Ins  now  in  general  use  in  engineering  practice  are  not  ab- 

*AHHlHtarit  fJi-niT!il  ManuKcr  jind  Chief  KnprlniMT  Callfornlii 
Development    Co.,    Calexico,    Calif. 


aiul  the  various  distributing  systems  from  these  deliveries 
ag^ri'egate  ai)pro.\imately  750  miles  of  canals.  This  latter 
figure  <loes  not  include  the  mileage  of  head  ditches  and 
drainage  ditches  which  the  rnmiers  own  and  utilize  I'm- 
the  irrigation  of  their  individual  Tarms. 

The  irrigation  season  iti  the  Imperial  V^alley  includes 
the  whole  twelve  months  of  the  year,  so  that  the  canals 
are  never  dry.  Instead  of  receiving  their  water  according 
to  schedule,  the  farmers  are  accustomed  to  receiving  it  on 
application  after  21  hours  notice.  'I'o  give  this  kind  of 
service  in  a  satisfactory  way.  and  still  cons((rve  (he  supply 
of  water  so  as  to  ])revent  its  waste,  accurate  measiiic nl 
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IV |Miiiit    111  |iiiint    IS  Mlisohilrly  lu'cossary.     Where  llir 

whiilc  (i|ici-;ilinii  (if  the  syslciii  dciiciuls  upon  the  revcMiiics 
ilci-i\fil  11(1111  llic  sale  of  tile  water,  iiccurate  accoiuitiii^' 
fdi-  llic  \v:itcv  is  also  absolutely  neeossary. 

The  weir  iiiiil  oridei'  eiienicieiit  whieh  has  been  arriveij 
at  liy  hycli-anlie  en,i,'iiieers.  and  the  resulting  I'ormuhi  in 
j;-eiiei-Ml  use  fur  the  iiieasiireineiit  ol'  waler  tiirim^h  iipeji- 
inirs  Miiil  (i\er  wi'ii-s.  reipiii'e  thai  (lie  desi^'ii  nf  ihe 
siriietiire,  anil  the  eoiiditions  under  uliirli  ihe  wa- 
ter is  measured  through  the  struelure,  he  delinitelv 
known.  Il  has  been  rnuiid  hei-e  to  he  ahsnlulely 
iin|iiissilile  lo  linld  111  any  such  rurnmla  fur  anv 
individual  structure,  even  those  built  ori;;inally  in  strirt 
(onforinity  with  the  design  neeessary  for  the  ])ro])er  ap- 
|)lication  of  the  formula.  This  eondition  is  due  to  the 
continual  change  in  the  condition  of  the  channel  di- 
rectly above  and  below  the  structure,  due  to  the  silt  de- 
posits. For  instance,  the  proper  application  of  any  of  Ihe 
weir  formulas  demands  a  lower  contraction,  or  lip,  for  the 
water  to  fall  over.  The  formulas  also  demand  that  there 
be  a  free  access  of  air  underneath  the  overjwur.  These 
two  things  in  themselves  are  impossible,  since  the  lip,  and 
the  conse(|uent  quieting  of  the  water  above  the  structure, 
affords  an  excellent  berth  for  the  de])osition  of  silt.  In 
the  smaller  structures,  especially,  we  soon  have  the  bot- 


FiG.  2.  View  Showixg  Deposit  of  Silt  Above  Sm.vll 

STIiUcTUEE    IN    THE    IMPERIAL    VaLLEY    IuRIGA- 

TioN  System 

torn  grade  of  the  channel  on  the  upstream  side  of  the 
structure  at  the  same  elevation  as  the  top  of  the  lip, 
hence,  not  only  doing  away  with  the  lower  contraction  of 
the  structure,  but  also  destroying  the  bottom  grade  and 
carrying  capacity  of  the  canal  above. 

In  building  the  irrigation  system  of  Imperial  Valley, 
the  structures  were  built  principally  of  wood,  and  very 
little  attention,  if  any,  was  paid  to  the  part  these  struct- 
ures would  have  to  play  in  the  accurate  measurement  of 
water  through  them.  In  the  ca.<e  of  the  weirs  that  were 
constructed  with  the  necessary  contraction,  it  was  found 
that  the  silt  accumulated  above  them  to  such  an  e.\tent 
that  it  did  away  with  the  lower  lip  of  the  weir  by  lodging 
against  it,  causing  the  filling  up  of  the  canal  behind  it. 
The  lower  contraction,  therefore,  became  a  menace,  and 
the  weir  was  soon  abandoned  and  an  undershot  opening 
substituted  where  possible.  From  this  on,  the  structures 
were  all  built  with  a  view  to  cheap  maintenance,  but  the 
formula  was  still  retained  for  the  measurement  of  water. 

As  is  well  known  to  the  readers  of  the  Exgixeering 
News,  the  Imjjerial  Valley  in  1905,  1906  and  1907, 
passed  through  a  series  of  unfortunate  experiences,  due  to 


the  inriini|ili'le  eiiiitrol  (,(  the  heading  at  Ihe  intake 
on  the  ( 'iiloradd  l(i\t'r,  thrdiigh  which  the  river  broke. 
This  was  sto])|>cd  by  the  Southern  I'acilic  t'o.,  after  which. 
(inie  the  all'airs  of  the  California  Development  Co.  passed 
into  the  liiinds  of  II.  T.  Cory,  as  general  manager, 
and  1''.  ( '.  Ileiiinann  as  eliier  engineer.  'J'he  revenues 
from  water  deli\ered  did  nut  meet  the  current  expenses, 
i(nise(pieiitly  these  genllenieii  soon  recognized  the  iiiefli- 
eieiil  inelhoil  of  measuring  and  distributing  water  as  one 
111'  the  many  necessary  subjects  for  improvement.  As  a 
remedy  they  started  to  calibrate  each  of  the  large  struct- 
ures with  current  meters.  From  the  calibrations  a  set 
111'  tables  was  made  for  each  opening  in  each  gate. 

On  Dec.  1.!.  1!)09,  the  California  Development  Co.  was 
placed  in  the  lianils  of  W.  II.  Holabird,  as  receiver,  and 
the  bankrupt  system  became  dependent  upon  the  revenues 
fiiim  the  sale  of  water  alone.  It  became  more  necessary 
than  ever  to  account  for  each  acre-foot  of  water  sold  and 
delivered  to  the  farmers. 

In  correcting  the  method  of  measurement  of  the  water 
to  the  farmers,  it  was  first  determined  that  the  calibration 
lables  ])reviously  ])roposed  would  not  .serve  for  the  same 
openings  for  any  length  of  time,  since  the  continual  shift- 
ing of  the  silt  deposits  above  and  below  the  opening.s 
ilianged  the  conditions  entirely  under  which  the  openings- 
had  been  calibrated.  This  is  illustrated  by  Fig.  2,  which 
is  re])roduced  from  a  photograph  taken  from  a  point 
ahove  one  of  the  small  structures  with  the  water  out  of 
the  ditch.  When  this  opening  was  calibrated  the  canal 
was  clear  above,  with  no  obstruction  in  the  flow  of  the 
water  delivered  through  the  gate. 

It  was  next  determineil  that  there  was  no  practical  so- 
lution of  the  drift  problem  as  related  to  the  large  struct- 
ures. In  spite  of  the  care  with  which  the  drift  was  re- 
moved, there  were  always  likely  to  be  sticks  half  sub- 
merged, located  in  the  bottom  or  on  the  sides  of  the  sub- 
merged opening,  which  could  not  be  detected  on  account 
of  the  muddy  condition  of  the  water.  This  accumulation 
of  drift  would  either  decrease  the  size  of  the  opening 
which  the  position  of  the  gate  indicated,  or  else  it  wouhl 
lodge  in  the  bottom  so  as  to  prevent  the  proper  setting 
of  the  gate  below,  thus  causing  the  appearance  of  a 
smaller  opening  than  actually  exi.sted. 

After  months  of  experimenting  it  was  finally  decided 
that  current  meters  would  have  to  be  resorted  to  en- 
tirely, if  sr  proper  measurement  of  water  was  to  be  had. 

In  coming  to  this  decision  due  consideration  was  given 
to  the  extraordinary  expense,  in  a  project  of  this  magni- 
tude, of  establishing  a  system  wherein  the  daily  use  of 
current  meters  on  each  delivery  became  necessary.  It 
necessitated  the  employment  of  hydrographers  with  con- 
siderable engineering  training,  in  the  place  of  the  usual 
■'zaiijero.s"  or  water  tenders,  and  this  called  for  the  pay- 
ment of  larger  salaries.  It  became  necessary  that  a  con- 
siderable amount  of  money  be  invested  in  current  me- 
ters, .since  the  main  measuring  stations  necessary  for  the 
distribution  of  the  water  numbered  66,  requiring  .some  25 
or  ."iO  separate  meters,  on  account  of  the  long  distance  be- 
tween stations.  With  the  current  meter  there  was  nec- 
essary the  extra  equipment  of  first-class  stop  watches, 
etc.  Metering  bridges  had  to  be  installed  at  stations 
where  the  canals  were  of  uniform  section,  and  metering 
flumes  where  the  canal  bottoms  were  irregular. 

A  larger  force  of  hydrographers  was  needed  than 
"zanjeros,"   who   had    previously   been    employed,    since 
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less  ground  could  be  covered  in  one  day  by  hydrographers 
than  was  originally  covered  by  the  "zanjeros,"  owing  to 
the  extra  time  needed  to  make  the  meter  measurements 
with  the  instruments.  Water-level  gages  had  to  be  es- 
tablished in  a  great  many  instances,  so  as  to  register  the 
fluctuations  in  a  rating  station,  or  the  rating  flumes, 
from  hour  to  hour. 

A  rating  station  was  established  at  tiie  California  De- 
velopment Co.  headquarters  in  Calexico,  for  rating  our- 
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rent  meters,  at  a  cost  of  $1360.  Briefly  described,  the 
rating  station  consists  of  a  reinforced-concrete  flume  ITO 
ft.  in  length  and  3  ft.  in  depth,  both  inside  measure- 
ments. The  section  of  tliis  flume  differs  from  tlie  sec- 
tion of  the  flume  tised  by  the  U.  S.  Keclamation  Service, 
or  i)y  tlie  U.  S.  Bureau  of  Standards,  or  by  the  Canadian 
Government,  as  installed  under  the  direction  of  the  Irri- 
gation Office  in  the  vicinity  of  Galgary,  Alberta.  All  of 
these  flumes  were  built  with  a  rectangular  section,  lii 
the  ca.se  of  the  Canadian  station  the  tank  was  6  ft.  wide, 
and  51/^  ft.  deep,  a  section  this  large  being  used  to  elim- 
inate any  following  movement  of  the  water  in  running 
the  meter  through  the  tank.  The  .same  result  was  at- 
tained at  the  Calexico  Station,  with  less  expense,  by  using 
a  section  in  the  form  of  a  trapezoid,  the  bottom  width 
being  24  in.,  the  top  width  7  ft.  0.08  in.,  and  the  side 
slopes  1  to  1    (see  Fig.  3). 

In  experimenting  with  a  smaller  station,  previously  in- 
stalled, it  was  found  that  one  of  the  main  causes  of  error 
in  rating  meters  was  due  to  the  fact  that  in  cases  where 
the  meter  was  pulled  through  the  water  by  hand,  the 
speed  at  which  the  instrument  was  drawn,  in  rating  for 
any  particular  velocity,  was  so  variable,  even  with  the 
greatest  of  care  by  the  operator  drawing  the  meter,  that 
the  object  of  determining  the  number  of  revolirtioiis  in  a 
specified  time  for  a  certain  velocity  was  defeated.  In 
the  final  platting  of  the  curve  from  which  to  calculate  the 
meter  equation,  the  points  for  different  velocities  were  sd 
variable  in  position  that  it  was  difhcult  to  establish  a  true 
line  through  them. 

At  the  new  station,  therefore,  a  motor  car  (Fig.  A) 
was  designcrl,  thus  eliminating  the  main  personal  equa- 
tion in  rating  meters.  As  yet  the  two  additional  jx-r- 
.«onal  equations,  namely,  that  of  recording  the  time. and 
the  revoluti(tns  of  the  meter,  an-  still  contended  with,  in- 
asmuch as  we  have  not  establishcil  the  automatic  method 
used  in  some  of  the  other  stations  for  recording  time  and 
revolutions.  These  two  faitors,  however,  <lo  not  seem  ti> 
hin/l<T  Ihc!  correct  rating,  provided  the  operator  uses  due 
diligence  in  counting  and  checking  the  n-volutions  ami  in 
counting  tin'  linn?  with  the  stop  watch,  within  the  kn(»wn 
distance  in  which  the  meter  is  drawn.  As  an  aid  in  mak- 
ing this  record,  however,  an  automatic  nnirker  is  used  at 
either  end  of  the  flume,  so  as  to  be  able  to  confine  the 


record  of  time  and  revolutions  in  a  definitely  known 
distance. 

A  Price  electric  meter  is  employed  uniformly  on  the 
system,  the  rod  being  used  at  stations  where  the  depth 
and  velocities  are  small,  the  cable  attachment  where  the 
depth  and  velocities  are  excessive. 

On  account  of  the  silt  in  the  water  the  wearing  parts 
of  the  meter  need  more  attention  than  is  the  case  where 
the  meters  are  used  in  clear  water,  and  for  the  same 
reason  the  instruments  are  al-so  rated  more  frequently. 
In  the  organization  perfected  it  is  the  duty  of  the  water- 
master,  through  his  assistants,  to  re-rate  each  meter  at 
least  once  every  month,  and  oftener  where  the  meter  is 
used  under  unfavorable  conditions.  After  the  meter  is 
rated  at  the  headquarters  station,  the  curve  is  platted,  the 
equation  calculated,  and  a  revised  table  prepared  for  the 
use  of  the  hydrographer  using  the  meter. 

In  spite  of  the  extra  expense  incurred  in  the  estab- 
lishment of  the  plant,  the  saving  in  revenues  instituted 
thereby  and  the  perfecting  of  the  distribution  of  the  wa- 
ter   more  than  warrants  the  change. 

The  results  for  eleven  months  ending  May  31,  191:i,  as 
compared  with  the  same  period  of  time  ending  May  31, 
1911,  is  best  shown  by  the  auditor's  statement.  The  total 
cost  of  distributing  the  water  during  the  eleven  months 
ending  May  31,  1911,  amounteil  to  $16,930.  This  expense 
includeil  the  watermaster,  superintendents  and  zanjeros 
salaries,  repairs  to  tele])hone  lines,  ftnd  in  fact  all  ex- 
penses which  are  chargeable  lo  the  operation  accounts 
which  come  under  the  classification  "Distribution  of 
Water." 

A.ssiiming  that  the  comlititnis  would  lia\e  remained  the 
same,  that  is,  if  we  had  continued  the  use  of  the  weir 
measurement  only,  the  expense  of  the  eleven  months  end- 
ing May  31,  1!I12,  would  have  been  j)ractically  the  same 
as  for  the  preceding  jicriod.  However,  our  records  show 
that  the  total  expense  for  distributing  water  during  the 
eleven  months  ending  May  31.  191->.  aggregated  $21,353. 
The   increase   in   cxpcnsr.   aniMiiiiting    In    approxiinatcly 
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$44<io.  was  then-fore  due  to  the  changes  in  the  measure- 
ment of  water  rioni  the  weir  method  to  the  meter  method. 
During  the  eleven  months  ending  May  31.  191'^,  the 
dilfcrcnce  between  the  current  meter  and  the  headgale 
measurenu-nts  made  ii  net  increase  in  reveniu',  due  to  the 
meter  measurement,  of  $14,700.  DediU'ting  from  this 
aniiiunt  the  increa.se  in  ex|)ense  of  $4  foo.  leaver  a  net 
revenue  in  favor  of  the  meter  measurement  of  approxi- 
matelv  $10,300. 
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Tlio  j,nviiti'sl  of  all  anions  tlie  prohlcins  (o  be  solved 
was  the  (lilliculty  in  bringing  about  the  cliange  in  meas- 
urement of  water  to  the  satisfaetion  of  tlu?  farmers,  since 
the  new  method  of  measurement  would  entirely  revolu- 
tionize the  method  which  had  been  emijloyed  for  over 
eight  years.  In  spite  of  all  this  evidence  of  extra  ex- 
pense and  extra  trouble,  meaning,  perhaps,  extended 
lawsuits  with  the  mutual  companies,  Keeeiver  Ilolabird 
backed  the  judgment  of  his  engineers  with  his  necessary 
support,  and  after  due  notice  to  all  of  the  companies 
the  meter  measurements  were  put  into  etfect  July  1,  191 1. 

At  first  the  water  companies  all  rebelled,  as  was  luitu- 
ral,  since  the  meter  exposed  the  errors  in  the  measure- 
ment through  the  structures  due  to  leaks,  faulty  use  of 
formulas,  etc.,  thereby  giving  le.^s  water  to  the  company 
and  the  individual  farmer  on  the  same  order,  than  had 
previously  been  given.     In  otlu'r  words,   in   place  of  de- 
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which  were  to  be  user!  in  measuring  water  to  Imperial 
Water  Co.  No.  1. 

After  a  careful  rating  of  the  meters  at  the  Calexico 
station,  and  cheeking  them  against  the  weir  station,  the 
results  showed  that  all  of  the  meters  would  register  with- 
in lYii'/r  of  the  amount  which  the  weir  would  measure 
in  a  stream  ruuing  about  40  (ni.ft.  per  sec.  With  this 
demonstratiijn  of  the  correctness  of  our  methods,  the  wa- 
ter companies   finally   conceded   to  our  demands. 

In  order  to  bring  the  accounting  for  the  water  in  the 
walermaster's  office  to  a  point  wherein  practically  all  of 
the  waste  could  be  eliminated,  if  nece.s.sary,  a  system  was 
devised  which  resembles,  more  than  anything  else,  the  sys- 
tem used  by  railroads  in  train  dispatching. 

The  time  required  to  divert  a  quantity  of  water  through 
a  given  canal,  from  one  point  to  another,  was  definitely 
determined.     With  this  as  a  basis  each  hydrograjjlier  was 
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livering  10  cu.ft.  per  sec.  of  water,  on  an  order  for  7  ft., 
the  meters  chocked  the  errors  involved  and  measured  to 
the  company  or  farmer  the  exact  quantity  of  water  de- 
livered. 

However,  after  several  months  of  experimenting  and 
checking,  by  the  various  engijieers  acting  as  superintend- 
ents of  the  mutual  water  companies,  our  methods  were 
finally  conceded  to  be  as  nearly  accurate  as  is  possible  to 
attain  in  the  distribution  of  large  quantities  of  water,  and 
the  justice  of  the  meter  system  was  finally  conceded.  In 
the  case  of  the  largest  water  company,  that  is.  Imperial 
Water  Co.  Xo.  1,  R.  S.  Carberry,  superintendent,  went  to 
the  trouble  and  expense  of  installing  an  adjustable  Cip- 
poletti  weir,  adjustable  to  such  an  extent  that  he  could 
remove  the  same  from  the  water  except  at  times  when 
he  needed  its  use,  thus  preventing  silting  above  the 
structure.  At  this  weir  he  required  the  checking  of  all 
the  meters  belonging  to  the  California  Development  Co. 


given  a  definite  time  in  the  day  for  the  turning  of  his 
water  and  for  measuring  the  .«ame.  In  measuring  his 
water,  he  was  not  only  required  to  measure  it  with  the 
meter  in  a  careful  manner,  but  was  called  upon  also  to 
check  liis  work,  in  a  rougii  way,  by  the  use  of  the  gate 
measurement.  Later  in  the  day  he  was  required  to  return 
to  the  station  and  remeasure  the  same,  so  as  to  have  a 
definite  record  of  any  fluctuations  which  might  occur.  A 
sample  sheet  from  the  hydrograjjlier's  daily  water  state- 
ment, for  both  the  gate  and  the  meter,  is  here  reproduced 
as  Fig.  5. 

AVith  this  definite  method  of  keeping  track  of  the  water, 
the  watermaster,  from  his  desk  at  the  Calexico  headquart- 
ers, can  dispatch  the  various  heads  of  water  needed  from 
day  to  dav',  to  fill  the  fluctuating  orders  of  the  water 
companies,  without  w-aste  of  water,  and  without  danger 
of  drought  or  flood  to  the  u.sers.  It  was  only  in  this  man- 
ner that  a  24-hour  .system  of  continuous  deliveries  could 
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be  made,  since  the  dispatching  of  water  through  175  miles 
of  main  carrying  canal  requires  a  definite  knowledge  of 
the  behavior  of  the  water  in  each  instance. 

From  the  telephone  communications  from  station  to 
station,  the  watermaster  is  able  to  receive  his  orders  froin 
the  mutual  companies,  instruct  his  hvdrographers  as  to 
the  carrj'ing  out  of  the  orders,  and  from  this  make  a 
daily  report  in  such  a  complete  manner  as  to  account  for 
practically  every  foot  of  water  delivered  into  the  head- 
gate  from  the  Colorado  Eiver,  after  the  seepage  and  evap- 
oration allowances  have  been  made. 

The  watermaster's  daily  record  is  made  up  on  a  form 
sheet  11x17  in.  in  size.  In  the  upper  right-hand  corner 
provision  is  made  for  recording  gage  heights  abo\e  and 
below  the  main  diversion  gate  and  also  the  discharge 
through  the  gate.  The  body  of  the  sheet  provides  for  en- 
tries of  the  amounts  of  water  diverted  into  the  four  main 
and  the  18  sub-main  canals;  for  deliveries  from  these 
canals  to  the  various  mutual  companies  and  to  each  of  the 


lustrated  by  the  fact  that  the  receiver  has  overcome  a 
deticit  of  some  $5U00  per  month,  and  is  now  making  a  net 
revenue  in  excess  of  $16,000  per  month. 

The  Hadfield  Top-heating  Method  of 
Eliminating  Pipe  in  Ingots 

The  method  of  producing  pipeless  ingots  worked  out 
by  .Sir  R.  A.  Hadfield,  described  in  Exgixeering  Xews, 
Xov.  21,  1912,  p.  955,  has  proved  highly  successful,  ac- 
cording to  information  received  from  the  inventor.  He 
states: 

We  have  already  made  15,000  tons  of  ingots  by  this  system, 
and  to  the  best  of  my  knowledge  I  am  correct  in  stating 
that  in  this  large  lot  we  have  not  had  a  single  waster  ingot, 
which  is  a  remarkable  record. 

As  further  illustration  of  the  thorough  elimination  of 
pipes  by  the  particular  form  of  top-heating  which  he 
employs,*  a  new  photograph  .showing  the  product  of  a 
Hadfield  ingot  of  1680  lb.  is  reproduced  herewith.     The 
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Polished  Section  from  Top 
Portion  of  Billet  at  Part 
Marked  "B-  In  Fig.  2. 


SOUND 
At  Part  MaHied  "A" 


Showing  Cast  Traces 
of  Piping  near  Head 
at    Part    Marked  "B" 
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(about  65)  canals  of  each  of  these  companies;  for 
amounts  ordered  for  each  of  the  .smaller  canals;  for 
waste;  and  finally  for  actual  and  percentage  losses.  The 
lower  part  of  the  sheet  gives  further  records  for  the  main 
diversion  from  the  river. 

A  majority  of  the  irrigation  jjrojects  in  the  South- 
west have  the  silt  j)robh"m  to  contend  with.  The  experi- 
ence of  the  California  !)evelopinent  Co.,  narrated  in  this 
article,  will,  I  trust,  be  of  some  use  to  the  engineers  ol' 
these  projects,  especially  since  the  time  is  fast  approach- 
ing when  the  accounting  for  every  foot  of  water  avail- 
able in  the  rivers  in  the  Southwest  will  become  neces.sary. 
It  has  been  principally  due  to  the  strict  measurement  and 
accounting  for  the  water  delivered  to  the  farmers  of  the 
Imperial  Valley  that  the  California  Development  Co., 
under  it«  receiver,  has  been  able  to  deliver  water  at  50c. 
per  acre-ft.,  with  a  10%  allowance  for  seepage  and  evap- 
oration, on  a  24-hours  notice  basis,  and  still  operate  the; 
once  bankrupt  coni|)aiiy  at  a  jirofit.     This  is  I'oriibly   11- 


text  explanations  on  the  i)icturc  give  the  data  as  to 
weight  and  discard.  The  complete  disappearance  of 
pipe  :50  in.  from  the  head  of  the  billet  is  shown  by  the 
two  cross-.'^ections. 


Very  HiKh  Ofenii  WnvM  are  reported  In  a  recent  press 
dispatch   from  Portland,  Ore.,  which.  In   part,  readB  as  follows: 

llniiHual  damage  done  by  waves  was  reuorted  by  Wllllum 
Dahlgren,  keener  of  Trilamook  Rock  lighthouse,  south  of 
tlte  roliimbla  River.  ,  ,     , 

A  storm  that  swept  the  coast,  Oct.  IS  and  lil.  carried  away 
a  large  portion  of  the  west  end  of  the  rock  founilallon,  and 
waves  Invaded  the  top  of  th.-  tall  lighthouse,  putting  out  the 
llghtB  and  tilling  the  trumpet  of  the  fog  signals  with  rocks. 
The    focal    plane    of    the   light,    132    ft.    above    high    water,    was 

The  siren,  which  was  filled  with  rocks.  Is  111  ft.  above  the 
high-water  mark.  None  of  -the  lighthouse  employees  was 
Injured. 

tWe  trust  the  refractive  Index  Is  still  Intact. — Ed.  Bng. 
News,] 


•Top-hen ling  for  preventing  piping  of  the  Ingot  Is  not 
new.  lladll.ld  uses  a  sand  mold  for  the  upper  part  of  the 
Ingot,  an  Insulating  layer  of  slag  on  the  metal,  a  layer  of 
chiircoiil  over  this,  and  an  air-blast  directed  down  on  the 
iharcoal   lo  burn  It, 
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Tlic  Ethical  Relation  between  the  Draftsman 
and  the  Mechanical  Engineer* 

llv   F.  R.  HiiTToN',  Sc.D.t 

TIlc  (■ll.n'ilicrl'  is  ilc|icli(li>lil  on  (lie  (I  rarisillilll,  hill  llic 
liillci-  iiiiisl  return  lo  llic  rniciiioci'  Hie  Idynltv  which  is 
his  iiiiliU'.sse  oblige  by  reason  of  tliiit.  dependenre.  lie 
must  put  his  knowledge  and  skill  at  the  serviee  of  his 
professidiiiil  chief  withont  mental  reservations  or  wilh- 
hohiini;-  ol'  his  talents. 

Mut  here  possihilities  of  serious  trouhle  may  arise  in 
the  relations  of  draftsman  and  engineer.  T  am  assum- 
ing the  normal  ease  where  the  engineer  is  the  older  and 
more  ex]H'rieneed  and  ahle  man:  and  where  by  virtue  of 
these  conditions  he  is  the  employer  and  the  drartsnnui 
is  the  eini)lo3'et'. 

It  may  easily  ha])])en,  however,  that  the  draftsman 
may  be  the  abler  man,  and  may  have  sounder  judgment 
and  wider  experience  than  the  engineer.  Suppose  in 
such  a  case  the  engineer  makes  a  blunder,  an  error  in  his 
arithmetic,  a  misreading  of  some  law  of  physical  sci- 
ence; a  wrong  decision  in  balancing  alternatives.  What 
course  should  the  subordinate  draftsman  take? 

Plainly,  he  should,  first,  in  a  tactful  way,  call  his 
chief's  attention  to  the  error.  Not  by  the  name  of 
error  or  blunder,  but  by  some  such  formula  as: 

■"Mr.  Blank,  I  cannot  get  the  same  result  that  you  do 
for  the  cross-.section  of  this  member.  Have  I  made  as- 
sumptions different  from  yours?  'Kent's  Pocket  Book' 
gives  the  formula  as  follows,"  etc. 

"If  he  will  hear  thee"  (to  use  the  biblical  phrase) 
"thou  hast  gained  thy  brother."  But  perhaps  he  will 
not  hear  thee,  and  because  of  obstinacy  or  pride  of  posi- 
tion, or  for  graft,  or  under  compulsion  from  higher 
authorities,  he  persists  in  the  error.  In  such  a  case  there 
are  four   alternative   courses  open   to  the  draftsman: 

(1)  It  may  be  a  trifling  detail,  where  the  failure  will 
not  reflect  upon  your  professional  competency.  You 
may  possibly  be  wrong  in  your  judgment,  and  it  is  not 
of  great  consequence  anyway.  Only  money  loss  will  be 
entailed  by  failure.  If  this  is  the  case,  then  shrug  your 
shoulders,  reserve  the  right  to  say,  "I  told  you  so,"  with 
its  great  mental  comfort,  and  go  ahead. 

( 2 )  The  money  loss  by  failure  will  be  considerable : 
it  will  be  so  great  as  to  involve  a  reflection  on  your 
lonipetency  and  your  future  earning  capacity  as  a  care- 
ful and  experienced  draftsman.  Here  there  are  the  usual 
two  alternatives.  The  one  is  to  resign,  stating  your 
reasons  in  your  letter  of  resignation ;  and  "shake  off  the 
\  cry  dust  from  off  your  feet !"  This  should  always  be  done 
if  the  failure  due  to  the  error  will  cause  loss  of  life  or 
injury  to  persons.  The  other  alternative  is  to  make 
your  protest  in  writing,  and  go  on  with  your  work.  A 
eopy  of  the  written  protest  may  be  filed  with  the  Society 
of  Engineers  or  Draftsmen  under  your  name,  to  be  pro- 
duced only  in  case  your  reputation  is  involved  in  the  fail- 
ure of  the  striicture  or  the  dam,  and  so  that  the  blame 
may  be  laid  on  its  responsible  designer.  To  resign,  how- 
ever, is  usually  the  better  course,  because  after  such  a 
letter  of  protest  has  passed,  the  bond  between  drafts- 
man and  engineer  is  so  shattered  that  they  cannot  work 
together  to  advantage. 


•Extract   from   an   address   before   the   American   Society   of 
Engineer  Draftsmen,  Dec.  19.  1912.  __  „ 

tConsulting   engineer,   257   West    S6th   St.,   New  York    City. 


This  brings  nie  to  a  riirllier  prohleni  in  the  relation 
of  draftsman  to  engineer.  Who  is  enlitJiMJ  to  the  credit 
for  succe.«s  in  a  si  met  lire  or  a  niailiine:  the  man  who 
had  only  a  geiiei-al  oversight,  and  eonlrol  while  the 
draftsman  riirnislieil  all  the  details  which  enable  sut;- 
eess  to  he  attained;  or  may  the  draftsman  claim  the 
credit    for   hiniseir? 

The  shortest  answer  is  that  he  who  must  take  the 
Maine  for  errors  and  failure  is  entitled  to  the  credit 
for  success.  Usually  when  the  final  drawings  are  signed 
by  th(^  highest  authority  in  matters  of  design,  such  a 
signature  entitles  the  signer  to  responsibility  in  both 
directions.  If  there  was  something  wrong,  he  made 
it  his  by  signing;  if  it  was  something  fine  and  original, 
he  made  it  his  by  that  signature.  Responsibility  nev(,'r 
ceases  till  it  reaches  the  top.  With  the  professional 
right  to  alter  or  change  or  veto  the  drawings  goes  the 
right  to  ci'edit  or  to  blame.  If  the  draftsman  signs 
drawings  without  professional  revision  from  above,  he 
is  the  engineer,  whatever  his  title. 

Finally,  what  are  the  relations  of  the  draftsman  to 
his  engineer  as  respects  a  proprietary  right  in  the  de- 
sign and  drawings  which  he  creates  as  the  craftsman 
for  the  engineer?  It  is  the  same  I  think  as  the  rela- 
tion of  the  engineer  to  the  corporation  for  which  he 
labors;  it  is  the  same  as  their  relations  respecting  pat- 
ents or  inventions  which  originate  in  their  work. 

The  matter  may  appear  in  a  wide  range  of  variants: 

(1)  May  the  draftsman  take  blueprints  from  his 
drawings  or  those  of  his  colleagues  working  with  him, 
and  carry  these  away  as  his  own  property,  when  he  leaves 
that  employing  engineer  or  corporation  ?  These  are, 
perhaps,  memoranda  of  his  own  computations;  they  will 
enhance  his  value  to  any  engineer  working  with  him,  be- 
cause they  embody  .successful  solutions  of  past  ])robleins. 
Art  such  blueprints  his? 

(8)  Suppose  he  bought  his  own  print-])aper  and  did 
the  printing  at  home  on  Sundays  or  in  over-time,  so 
that  the  employer  could  not  claim  that  because  they  were 
done  in  time  for  which  he  paid  therefore  they  could  not 
be  claimed  by  the  draftsman. 

(3)  Suppose  that  instead  of  being  embodied  in  draw- 
ings, this  same  information,  tables  of  sizes  and  propor- 
tions, design  data  and  standards  were  in  note-books; 
may  the  draftsman  copy  these  and  carry  such  priceless 
information  with  him  to  his  next  place,  perha])s  to  a 
rival  competitive  concern? 

(4)  Can  an  improvement  in  a  process,  or  a  new 
process  or  an  improved  design  or  new  mechanical  motion 
be  patented  by  the  draftsman  who  is  working  on  the 
problems  of  the  engineer  and  be  used  to  hold  up  his 
employer  until  the  parties  can  agree  as  to  terms  of  u.se 
or  sale? 

The  accepted  answer,  emphasized  by  decisions  of 
courts  and  embodied  in  standards  of  professional  ethics 
is  that  as  between  engineer  and  draftsman  such  patents, 
notes  and  drawings  belong  to  the  engineer;  and  as  be- 
tween engineer  and  an  employing  corporation  or  firm  or 
individual,  they  belong  to  the  employer,  and  are  not  to 
be  taken  away  with  the  employee. 

The  reasons  back  of  this  practice  include  the  fol- 
lowing : 

(1)  The  shop  furnished  the  plant — rent,  heat,  light 
and  tools — where  these  ideas  were  conceived. 

(2)  The  shop  presented  the  problem.     Without  these 
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the     invention     or     design     would     never     have     been 
created. 

(3)  The  .shop  furnished  antecedent  knowledge  and  ac- 
quired experience  which  molded  the  creation. 

"(4)  The  shop  furnished  experimentation,  actual  or 
precedent,  which  gave  the  creation  its  practical  or  com- 
mercial shape. 

(5)  For  many  creations  the  shop  furnished  or  will 
furnish  manufacturing  facilities  which  the  inventor 
would  have  to  struggle  to  obtain  elsewhere. 

(6)  For  many  creations,  the  shop  furnishes  the  selling 
or  marketing  facilities  of  its  commercial  organization. 

If,  however,  the  invention  is  entirely  outside  the  em- 
ployer's business,  this  principle  does  not  apply;  or  if 
it  is  one  he  cannot  use,  then  the  inventor  or  designer  is 
like  any  outside  person.  Or,  the  draftsman  or  engineer 
may  contract  to  give  shop  or  manufacturing  rights  to  the 
employing  shop  while  retaining  the  right  to  sell  or  license 
to  outside  parties  interested. 


Closely  interwoven  with  this  is  the  "trade  secret" 
question,  where  the  employer  confides  knowledge  of  im- 
mense commercial  importance  to  his  engineer  and  drafts- 
man. In  Euro]iean  practice,  which  has  also  some  vogue 
in  America,  the  engineer  and  draftsman  agree  by  signed 
instrument  not  to  enter  another  concern  in  the  same  line 
of  production  for  five  years  after  leaving  his  confidential 
relation.  Five  years  will  render  much  of  the  knowledge 
obsolete,  or  the  first  concern  will  not  suffer  much  from 
tiie  cha.se  of  another  five  years  behind  it. 

And  this  brings  me  finally  to  the  conclusion  of  the 
whole  matter.  The  relation  of  the  engineer  and  draftsman 
is  a  reciprocal  one,  and  may  be  summed  up  in  the  epigram 
which  we  call  "The  Golden  Rule":  "Do  unto  the  engineer 
as  ye  would  that  the  engineer  should  do  unto  you";  or 
"Put  vourself  in  his  place,"  and  do  as  you  would  that  your 
draftsman  should  do  to  you.  Xothing  is  more  traitorous 
than  to  receive  money  from  a  competitor  as  the  price  of 
betraying  to  him  the  brains  of  your  engineer. 


Grade  Reduction  on  Street  Railways 


By  C'akl  H.  Eekvks* 


SYXOP.'^IS — The  groivth  of  lite  business  section  of  Ihe 
city  of  Seattle,  Wash.,  was  hampered  by  ihe  existence 
of  high  and  steep  hills  which  gave  very  unfavorable 
grades  for  streets.  In  vieiv  of  the  rapid  growth  and  great 
commercial  development  of  the  city,  the  aulhorities 
adopted  the  radical  process  of  removing  the  higher  parts 
of  the  hills  and  using  the  material  to  fill  in  the  valleys, 
thus  entirely  changing  the  topography  of  certain  sections 
of  the  city..  The  excavation  was  done  in  part  by  machin- 
ery and  in  part  by  hydraulic  grading,  as  has  been  de- 
scribed in  ExGiXKEKiXG  Xews.  As  several  of  the  streets 
affected  were  occupied  by  .street-car  lines  {electric  and 
cable)  the  street  railway  company  had  to  undertake  the 
lowering  of  its  tracks  to  the  new  grades  and  at  the  same 
time  to  continue  to  handle  its  traffic.  This  difficult  and 
very  interesting  work  is  described  in  detail  in  the  accom- 
panying article,  prepared  for  us  by  the  engineer  who 
was  in  direct  charge  of  the  work.  Similar  reduction  in 
grades  and  summit  elevations  has  been  undertaken  in 
Portland,  Ore.,  and  Pittsburgh,  Penti.,  but  the  city  of 
Seattle  was  the  pioneer  in  work  of  this  kind. 

In  order  to  meet  the  needs  of  a  rapidly  growing  city, 
in  regard  to  reasocable  grades  for  street  traffic  in  the 
central  business  district,  the  engineering  department  of 
the  city  of  Seattle  has  had  some  gigantic  engineering 
problems  to  meet,  in  modifying  the  topographic  condi- 
tions. It  need  only  be  stated  here  that  these  were  met 
and  solved  unrler  the  leadership  of  H.  II.  Thomson, 
then  City  EnL'ineer,  in  a  very  creflitahle  manner  and  to 
the  satisfaction  of  the  citizens  of  this  city.  In  this 
exten.sive  grade  reduction  work.t  property  owners  were 
put  to  great  expense  in  meeting  the  ehansed  conditions 
due  to  radical  changes  in  street  grades,  but  it  is  a  fact 
of   record    that   this  great   cjjange  was   made   upon   ma- 


jority petition  of  the  property  owners  immediately  in- 
terested. 

The  Puget  Sound  Traction,  Light  &  Power  Co.  opera- 
ted a  street-railway  system  in  Seattle  by  virtue  of  fran- 
chises granted  it  by  the  City  Council,  and  these  franchi- 
ses require  the  company  to  care  for  its  portion  of  the 
streets  as  follows : 

"Whenever  and  to  whatever  extent  the  grade  of  any 
of  the  streets  over  which  the  lines  of  said  tracks  shall 


•FlcUl  EnKlncor.  PuKct  Sound  Traction.  LlKht  &  Powt-r  Co.. 
Sc-Bttlp.    WaBh. 

tEnglni-orIng  N<;ws,  Nov.  12,   I90S.  and  Mar.   31.   1910. 


S  +  a  +    1    o   M  6 

Fi(i.  ].    I'hoI'-ilk.s  of  the  Old  .\xi)  New  (Jhades  or  the 

Caiile  Railway  Lines  ox  JaiMes  St.  and 

Madisox  St.,  Seattle,  Wash. 

(These    two   lines    nrc    parallel   and   about    four    MikUh    apjirt). 

extend,  shall  lie  changed  by  said  city,  said  track  shall  be 
so  adjusted  and  changed  as  to  conform  to  said  grade  so 
established,  said  adju.stment  and  change  in  all  things  to 
be  made  nt  the  cost  and  expense  of  tlie  owner  or  owners 
of  said  track." 
The  company   has  had  some  extremely  dillicuil    prob- 
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Umiis  In  solve  in  cciiincrl ion   willi   llir   ivni'udcs  to  hr  con-  iillVclcd  |jy  llir  viii'ioiis  rc,i,M-a(lcs  was  really  tlie  most  com- 

sidcrcil   in   this  ■,\r\\r\r.     Aside  fnnn   llir  cost,  which  was  jilicutcd  jiortion  (jf  llicsc  undcrtakinf(s.     This  articdo  will 

hv   no  nwims  small,  the  ])n)l)l('in  ol'  maiiitaiiiinj,'  sorvico  thcrut'ore  deal   iiriMci|mlly   with   this  phase  of  the  work. 

tor  the  aceonuiiodation  of  the  traveling'  puhlic  requirerl  The   .'id    Ave.    re,i.M-Hde   contract,   which    was   the   first  to 

very  careful  planning  and  detailed  execution.     The  lines  affect  onr  caMe  lines,  was  let  Aug.  8,  1905,  and  reported 

iilfci-ted  hy  reuradins.'-  oi)erntions  were  the  following:     A,  completed   .hine  -.'S.    jKOT.     This  required  the  readjust- 

the  N'ir-inia  St.  line  in  the  Deiinv  Hill  regrade  district;  nieiit  of  all  caMe  lines  for  two  hlocks,  one  block  on  each 

B,   the   :'d    Ave.    line,   the    Vesler    Way,   James   St.   and  side  of  :hI    .\ve.     The  work  was  started  at  Yesler  Way 

Mailison  St.  cahle  lines  in  the  condiined  lid,   Itli  and  .')th  (oeenpied  hy  a  eahle  line)  and  proeeeiled  northecjy,  cross- 
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Ave.  districts;  C,  the  Jackson  St.,  and  South  Seattle  lines 
in  the  Jackson  St.  district;  D,  the  Main  St.  line  and 
Madison  St.  cable  line  in  the  12th  Ave.  district;  E.  the 
track  embraced  in  the  Pine  St.,  district;  and  F,  the  East- 
lake  line  in  the  Howell  St.  district. 

The  Yirgina  St.,  3d  Ave.,  and  Main  St.  lines  being 
electrically  operated,  and  having  adjacent  streets  with 
trackage  facilities  unaffected  by  the  regrading,  were 
abandoned  temporarily  and  the  traffic  was  handled  over 
other  lines.  This  arrangement,  however,  could  not  be 
made  in  the  case  of  the  Jackson  St.,  South  Seattle,  and 
E'astlake  lines  passing  through  the  Pine  St.  and  Howell 
St.  regrade  districts,  nor  on  the  cable  lines. 

When  the  work  in  the  Jackson  St.  district  progressed 
to  a  point  where  operation  on  the  existing  tracks  was  a 
hindrance  to  the  contractor  on  the  work,  the  company 
secured  temporary  permits  from  the  city  for  relocations 
dui'ing  the  further  progress  of  the  regrade.  In  addition 
to  removing  the  existing  tracks  on  Jackson  St.  between 
(ith  Ave.  South  and  12th  Ave.  South,  and  4th  Ave.  South 
and  Seattle  Boulevard  between  Jackson  and  Plummer 
Sts.,  the  company  was  obliged  to  build  4200  lin.ft.  of 
double  track  to  carry  the  traffic  around  this  work.  Sim- 
ilar conditions  existed  on  the  Eastlake  line,  where  1200 
lin.ft.  of  double  track  was  constructed  in  a  temporary 
location.  Other  tracks  in  the  Pine  St.  regrade  district, 
being  merely  transfer  storage  tracks,  were  abandoned 
during  the  filling. 

Owing  to  the  fact  that  the  12th  Ave.  regrade  project 
was  coincident  with  the  company's  electrification  of  its 
;Madison  St.  cable  line  between  Broadway  and  21st  Ave., 
it  was  possible  to  transfer  traific  from  one  street  to  an- 
other so  as  to  accommodate  the  contractor  as  well  as  the 
public.  Tn  this  district  East  Pike  St.  was  the  first  to  be 
filled.  Tracks  were  laid  on  this  fill,  and  those  on 'East 
Pine  St.,  one  block  to  the  north,  were  removed.  East  Pine 
St.  was  then  filled.  East  Madison  St.  being  the  last  street 
occupied  bv  a  street  railway  to  be  brought  to  the  new 
grade.  This  having  been  done  all  tracks  were  replaced 
and  traffic  resumed  as  before. 

The  m-oblem   of  cnrina'  for  tratTic  on  the  cable  lines 


ing  the  cable  lines  on  James  St.  and  Madison  St.  The 
cut  at  Yesler  Way  and  ;id  Ave.  approximated  5  ft.,  that  at 
James  St.,  i;i  ft.,  and  that  at  Madison  St.,  10  ft.  Fig.  1 
shows  the  old  and  new  profiles  of  the  James  St.  and  Madi- 
son St.  cable  lines,  these  streets  being  parallel  and  four 
blocks  apart.  The  Yesler  Way  cable  line  was  the  easiest 
to  handle.  The  4th  and  .'ith  .'\ve.  regrades  cau.sed  con- 
siderable work  on  this  line  but  very  little  change  in  grade 


FlO.    3.     LOWKKIXO    THE    JaME: 

Seattle,  Wa> 


St.  Cable  Line, 


(The  top  of  the  grade  in  the  foreground  is  at  the  intersec- 
tion of  Third  Ave.  The  left-hand  traclt  is  at  the  new  grade. 
The  right-hand  traclt  has  to  be  lowered  10  ft.) 

was 'required,  as  both  of  these  streets  go  under  Yesler 
Way,  which  necessitated  the  construcion  of  viaducts.  The 
profiles  in  Fig.  2  show  the  old  and  new  grades  of  the 
Virginia  St.  electric  line  which  was  abandoned  during 
the  Denny  Hill  regrade  work.  The  maximum  cut  on  this 
line  was  about  108  ft.,  at  the  intersection  of  Blanchard 
St.  and  4th  Ave.    On  the  Jackson  St.  line  the  maximum 


74 


ENGIXEEEIXG    XEWS 


Vol.  69,  Xo.  2 


cut  was  approximately  90  ft.,  with  fills  on  Seattle  Boule- 
vard of  27  ft.  and  under.*  The  3d,  4th,  5th  and  12th 
Ave.  regrades  were  steam-shovel  projects.  The  Jackson 
St.  and  others  were  done  by  hydraulic  grading  and  the 
Denny  Hill  regrade  was  a  combined  hydraulic  and  steam- 
shovel  project.  Under  the  terms  of  the  street  railway 
company's  franchises  the  following  quantities'  of  earth 
were  paid  for  by  the  company: 

Cu.yd. 

Virginia   .St 140.810 

Jackson    St 96.650 

Pine    St 30.485 

Third    St 22.285 

Twi-lfth    .St 13,501 

Fourth    St.     9.515 

Fifth   St 2.058 

Total    317.304 

C'li.vxGiXG  Grades  ox  the  James  St.  axd  IIadisox  St. 
Cable  Lixes 
The  cable  lines  were  all  carried  on  cribbing  during  the 
regrading  work,  as  shown  by  the  accompanying  views. 
The  profiles  in  Fig.  1  show  the  changes  of  grade  on  two 
parallel  stretches  of  the  James  St.  and  Madison  St.  lines, 
which  lines  are  four  blocks  apart.     Prior  to  the  regrade 


The  most  diiScult  piece  of  cable  track  to  handle  during 
this  regrade  was  on  Madison  St.,  with  a  cut  of  16  ft.  at 
3d  Ave.  (  Fig.  1 ) .  Six  nights  were  required  to  bring 
these  tracks  to  grade  at  that  point.  The  men  on  the  day 
shifts  handled  all  ditching,  secondary  cribbing,  and 
placing  of  timber  for  the  night  crews.  Prior  to  the  re- 
grade. Madison  St.  cable  line  was  operating  over  a  20.4% 
grade  between  Second  and  Third  Aves.  It  is  now  a  grade 
of  16.7%.  A  temporary  grade  of  19.9%  was  maintained 
during  this  work  between  3d  and  4th  Aves.  Fig.  5  shows 
the  regrading  work  in  progress  at  the  intersection  of  ilad- 
ison  St.  and  3d  Ave.  The  men  at  the  left  are  standing 
at  approximately  the  new  grade.  The  tracks  are  on  crib- 
bing, ready  to  be  lowered,  the  ends  of  the  cable  yokes  rest- 
ing on  the  top  timbers. 

The  regrade  on  3d  Ave.  reduced  an  8%  grade  from 
2d  Ave.  to  the  alley  east  of  3d  Ave.  to  4%,  and  increased 
it  to  a  permanent  10%  grade  east  of  that  point.  The 
3d  Ave.  regrade  was  followed  very  shortly  by  the  4th  Ave. 
regrade,  and  the  latter  by  the  atli  Ave.  regrade.  This  re- 
moved the  temporary  grades  previously  mentioned  be- 
tween 3d  and  4th  Aves.  on  James  and  iladison  Sts.    The 
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Fig.  4.   James  St.  Cable  Line  Supported  ox  Cribs 

ACROSS  3d  Ave.  durixg  the  Excavatiox 

FOR  Regradixo 


(The  car  Is  standing  Just  beyond  the  Intersection  of  Third 
Ave.  The  street  has  been  exe.Hvated,  and  the  tracl<s  are  sup- 
ported on  cribs  built  on  the  new  grade  line  and  are  ready 
to  be  lowered.) 


work  on  3d  Ave.,  the  James  St.  line  operated  over  a  grade 
of  18.5%,  a  temporary  grade  of  19%,  having  been  main- 
tained between  3d  and  4th  Aves.  during  the  progress  of 
the  work.  Fig.  3  shows  the  manner  of  handling  the 
tracks  on  James  St.,  and  gives  a  fair  idea  of  the  method 
of  cribbing  used.  It  shows  the  north  (left)  track  at  3d 
.\ve.  lowered  practically  to  the  new  grade,  with  the  south 
(right)  track  on  the  cribbing  still  to  be  lowered  about 
10  ft. 

This  lowering  was  done  in  stages  after  the  close  of 
service  ea<h  night  and  before  oi)eration  was  resumed  the 
following  morning.  A  lowering  of  5  ft.  in  a  track  during 
one  shift  of  about  four  hours  was  the  best  record  made. 
Beveled  shims  were  placed  under  the  shoulders  of  Ihe 
yokes  to  maintain  tlie  grade  in  all  positions.  Fig.  4  is 
looking  south  on  3d  .\ve.,  showing  a  view  of  the  cable 
tracks  at  .James  St.,  and  the  regrade  work  in  progress  be- 
tween JefTerson  and  James  Sts. 


•The  pronie  of  thin  line,  with  the  new  and  old  gradcii,  was 
shown  In  our  Irnjuc  of  Nov.  12,  1908. — Editor. 


Madi.son  St.  line  at  1th  Ave.  was  readily  handled,  as  the 
cut  was  but  9  ft.  This  placed  Madison  St.  on  its  per- 
manent grade  between  2d  and  5tli  Aves.,  wiifch  is  shown 
in  Fig.   1. 

The  conditions  at  James  St.  were  inucli  more  compli- 
cated. With  a  cut  of  27  ft.  it  was  impossible  to  handle 
this  track  at  the  intersection  of  4th  Ave.  as  it  had  been 
previously  handled  at  3d  Ave.  Cribbing  was  used  be- 
tween 3d  and  5th  Aves.  with  the  exceiilion  of  the  inter- 
section of  4th  .\ve..  where  frame  bents  were  sunk  to  the 
finished  grade,  allowing  tlie  Ith  Ave.  tracks  to  be  oper- 
ated beneath  those  of  James  St.,  as  shown  in  Fig.  6. 
This  view,  however,  shows  the  structure  after  the  earth 
was  ramoved  by  the  steam  shovel,  which  is  seen  working 
in  the  background.  Owing  to  the  great  distance  that  it 
was  ne<'essary  to  lower  these  cable  tracks,  it  was  not  con- 
sidered safe  to  proceed  as  in  the  former  cases,  so  a  iicniiit 
was  secured  from  the  Department  of  Public  Utilities  to 
close  this  line  during  the  pnwcss  of  lowcrinir.  This  was 
possible  on  the  .lames  St.  cable,  owing  to  the  fact  that  the 
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line  is  lull,  .'iiDd  11.  loiin;  and  coniiccls  witli  a  distrilnil- 
Iiil;-  |iiiiiil  ill  its  (uilcr  lri-mimis.  'I'lic  ilistribiitin;;  point 
was  ni(i\('(l  four  l)l(>rks  Id  llic  mn-lli,  coniiocting  witli  liu; 
Mmlison  SI.  cuiiic  line  al  that  pdinl  so  as  to  ar'cominoiiate 
Ihc  juililic. 


Mi;iiioi>.s  oi'   I'liocicDiiUK 

'I'l 1-1,^1  niza I  ion  on  the  work  was  coniposefl  of  a  flay 

rn'\i'  ami  a  ni;,Hil  crew;  cacli  consisted  of  one  bridge  fore- 
man, one  suh-foreinan  witli  ]2  men  and  one  track  fore- 
man with  15  men.  These  crews  were  duplicated  for  night 
work.  .Ml  of  the  work  was  done  hy  coin))aiiy  force,  e.xcept 
Ihc  icnuival  of  the  earth  after  it  hail  been  thrown  from 
o\ir  right-of-way  by  our  men.'  The  liaiiling  away  was 
ilonc  under  conlrarl   willi  IIk'  contraclor  at  work  on  (he 


^- 


.,„ — .- — ...n^Wid+h  paved  by  Company,  /7--4-^ 
,.-Sands+one  Blocks  wH-h  Cement  Oroui-  I'Z 


Fui.  (i.    The  Jamus  St.  Cablio  Link  Suppokted  by 

TiiESTLE  Bents  (Instead  of  Cribbing)  at  4th 

Ave.  to  Permit  of  Traffic  Operation 

ON  THE  4th  Ave.  Line 

(The  track  on  the  trestle  is  at  the  original  grade  and  is 
to  be  lowered  to  the  grade  of  the  track  beneath.  The  build- 
ing marked  A  is  shown  also  in  Fig.  8.  which  is  a  view  ol' 
another  stage  of  work  in  the  same  place.) 

A  15-day  shutdown  was  necessary  to  bring  these  tracks 
to  tlie  permanent  grade.  They  were  lowered  as  shown  in 
Fig.  8.  Here  the  right-hand  track  and  one  section  of  the 
left-hand  track  have  been  lowered,  and  the  men  on  the 
cribs  are  lowering  the  adjacent  section.  The  frame  bents 
at  4tli  Ave.  were  removed  and  replaced  with  cribbing  and 
then  the  tracks  were  cut,  and  lowered  in  sections. 

^\'hen  this  work  was  completed  a  temporary  grade  was 
maintained  at  20%  and  21%  up  to  5th  Ave.  This  has 
since  been  placed  on  a  permanent  grade  in  connection 
with  the  regrading  of  5th  Ave. 


"These  Timbers  used  only  durinof  Consirucficn 

Fig.  7.   Half  Cross-section  of  the  Cable-railway 
Construction  on  James  St.,  Seattle,  Wash. 

(This   shows   the   yokes   and   concrete   of   the    conduit,    and 


also   the    paving    in    the    width    of 
compan.v  is  required  to  pave.) 


street,    which    the    railway 


The  cable  line  cfjiistruclion  was  all  on  east-iron  or 
built-up  yokes,  spaced  in  most  cases  5  ft.  apart.  Cribbing 
was  placed  under  each  alternate  yoke,  the  intermediate 
yokes  being  dug  out  and  changed,  as  the  old  yokes  were 
rather  light;  and  as  the  permanent  work  was  to  be  in 
paved  street  with  concrete  base,  heavier  yokes  were  put  in 
throughout  the  district.  The  digging  out  and  placing 
of  cribbing  at  alternate  yokes  was  done  largely  by  the  day 
crews;  they  prepared  everything  as  near  as  possible  for 
the  night  crews  to  take  up  the  work,  new  .yokes  being 
placed  at  the  alternate  points  as  before  mentioned. 
Throughout  this  district,  where  the  rail  was  of  a  light 


T'li;.  s.  Lowering  the  jAiiEs  St.  Cahi.e  Link  across    4th  Ave..  Seattle.  Wash. 


(Owing   to  the  great  change  in  grade  at   this  point   traffic   was  suspended  and  the  tracks  were  cut,  as  shown  at   th( 
The  men  on  the  cribs  are  lowering  the  last  section  with  jacks.      The  Fourth  Ave.  tracks  may  be  seen  just  bevond  the 
in   the   middle   of   the   view.      This   crossing    is   the   same   one   shown  in  Fig.  6,  and  the  building  marked  K  appears  in 
views.) 


shown  at  the  left, 
pade 
both 
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seetiou,  new  60-lb.  rail  was  placed  before  any  raisincj  or 
lowering  was  started. 

We  usually  took  from  80  to  100  ft.  of  single  track  at  a 
stretch  for  one  setting  of  the  Jacks,  and  lowered  from  6  to 
8  in.  and  in  rare  cases,  12  in.  The  question  of  the  amount 
of  lowering  depended  somewhat  upon  the  vertical  curves 
at  the  street  intersections,  where  it  was  necessary  at  fre- 
quent intervals  to  cut  the  rail.  An  average  of  six  Jacks 
was  used  on  each  section.  We  had  no  curves  to  handle, 
other  than  the  vertical  curves  mentioned,  and  the  prin- 
cipal difficulty  in  lowering  these  was  the  possible  change 
in  shortening  or  lengthening  of  the  track.  The  rails, 
joints  and  slot  rails  were  in  good  alignment  and  surface 
after  tliis  handling,  considering  the  work,  as  we  renewed 
all  the  yokes  and  light  rail  before  attempting  any  lower- 
ing. Of  course  these  tracks  were  not  placed  to  perman- 
ent line  and  grade  until  the  very  last  thing,  when  we 
were  ready  to  lay  the  concrete  and  put  in  the  paving. 
There  was  no  settlement  of  our  cable  tracks,  for  the 
reason  that  all  of  these  were  in  excavated  portions  of  the 
street.  All  of  our  electric  tracks,  as  mentioned  already, 
were  removed  from  the  regrade  district.  When  they  were 
replaced  on  fills  they  were  not  placed  in  paving,  and  in 
fact  very  little  of  the  electric  track  in  those  filled  dis- 
tricts mentioned  has  been  paved  even  to  date. 

In  most  cases  the  contractors  on  the  street  removed 
all  the  earth  between  our  tracks  and  the  property  line 
that  it  was  safe  to  remove  before  we  did  any  work  on  the 
tracks  themselves.  The  earth  was  then  thrown  out  fas 
previously  mentioned)  at  the  alternate  yokes  and  pits 
dug  in  which  to  place  the  cribbing.  (See  Fig.  5).  The 
procedure  was  then  as  described  above.  After  all  exca- 
vating had  been  completed  and  the  tracks  lowered  to  ap- 
proximately the  permanent  grade,  grade  stakes  were  set 
for  all  four  rails  along  the  tracks  in  the  portion  to  be 
paved;  and  on  the  two  outside  stakes  line  was  also  estab- 


lished one  foot  from  the  gage  of  the  rail.  Of  course  the 
tracks  in  this  position  had  very  little  support  aside  from 
the  small  blocks  under  the  shoulders  of  the  yokes  hold- 
ing them  in  position.  The  tracks  were  then  placed  to  line 
and  grade  and  forms  set  for  concreting.  Pig.  7  shows 
the  concrete  section  on  these  cable  lines.  After  this  con- 
creting was  completed,  the  paving  (of  whatever  nature) 
was  placed. 

The  only  material  variation  from  the  methods  de- 
scribed was  the  using  of  frame  bents  at  the  intersection 
of  James  St.  and  4th  Ave.  where  the  cut  was  excessive,  as 
mentioned  already. 

Traffic  Operatiox  During  Changes 

The  average  headway  on  the  cars  of  our  cable  lines 
was  2y_>  min.  on  the  Madison  St.  cable,  and  3  min.  on 
both  James  St.  and  Yesler  Way,  with  a  shortening  of 
about  a  minute  during  the  rush  hours.  The  speed  of  our 
cables  at  the  time  of  this  regrade  work  was  11.3  m.p.h. 
for  Madison  St.,  0.4  m.p.h.  for  James  St.,  and  11.1  m.p.h. 
for  Yesler  Way. 

The  principal  precautions  taken  to  insure  safe  move- 
ment of  cars  were  in  the  nature  of  keeping  track-walkers 
or  watchmen  on  the  work.  It  was  their  special  duty  to 
keep  all  bolts  properly  tightened,  and  all  shims  and 
wedges  in  place;  and  in  case  of  any  irregularity  which 
they  could  not  care  for,  to  get  into  immediate  touch  with 
the  office  or  call  upon  other  men  working  on  the  Job  to  set 
things  right.  There  was  but  one  derailment  during  all 
this  work;  that  was  on  Madison  St..  and  did  not  result  in 
anything  serious.  The  only  other  accident  that  we  had 
was  caused  by  the  brcf^king  of  a  sewer  at  4th  Ave.  and 
Madison  St.  during  a  heavy  storm  which  washed  out 
several  of  the  crib  bents.  This  caused  a  delay  in  the 
service  of  but  a  few  hours  until  tlie  cribbing  and.  track 
were  in  shape  again  for  operating. 


New  Sewage  Treatment  and  Disposal  Standards 


In  our  issue  of  Dec.  1!>,  1!'12  (j).  115!))  we  ])ublislu'(l  a 
brief  editorial  summary  of  the  Eighth  Ue|)ort  of  the 
IJoyal  Commission  on  Sewage  Disposal.*  which  report  is 
devoted  wholly  to  standards  for  effluents  from  sewage 
treatment  works  and  to  a  standard  for  sewage  disposal 
without  treatment.  We  now  al)stract  the  report  at  some 
leiigtb,  as  follows.  Interested  readers  are  referred  to  the 
report  itself. 

First  of  all,  the  Commission  proposes  the  repeal, of  the 
British  law  which  for  3fi  years  has  virtually  demanded 
that  all  s('Wag('  discharged  into  non-tidal  waters  must  be 
purified  to  a  high  degree,  quite  regardless  of  all  local  con- 
ditions. In  place  of  this  Quixotic  retpiirenient,  which  was 
never  generally  enforced,  but  which  caused  the  waste  of 
millions  of  pounds  sterling  needed  for  other  jnirposes — 
the  Commission  recommends  standards  which  may  Ix'  ap- 
plied, modified  or  entirely  set  aside,  in  accordance  with 


•Thf  report  proncr  romprlHi'H  Ichh  than  twenty  paReii  and 
l8  publlBhfrl  In  I^ondon  at  only  .3(1.  or  !il>out  r.<-..  Iiy  Wyman 
*  SoriH  Kittir  l.ani',  ]•'..  ('..  London.  KnKland.  I'r<)l>alily  Id. 
<  xtra  would  lie  <har({ed  for  r'OHtiiKe  to  the  tlnllid  Stati-H. 
We  are  not  yet  able  to  Btate  the  priee  of  the  appendix.  Iiiit 
II  IH  likely  to  be  Heveral  HhllllMKH.  ThoDe  who  wliih  to  ordi-r 
illrect  ran  bent  make  remlltanceH  by  International  money 
cirder. 


all  the  governing  bx-al  i-oiulitioiis  all'ccting  natural  ilrain- 
age  districts  in  general  and  individual  towns  or  sewai,''' 
disposal  sy.stems  in  ])articular. 

The  one  inflexible  thing  about  the  standards  is  that 
the  discharge  of  .sewage  into  a  stream  shall  not  create  a 
nuisance  as  reganls  "smell,  over-development  of  gray 
algal  growths,  accumulation  of  ]nitrefying  sewage  solids 
and  detriment  to  fish  life."  Extended  studies  by  mem- 
bers and  officers  of  the  Commission  have  shown  tiiat 
susjjended  solids  and  oxygen  consunied  in  five  days  afford 
satisfactory  chemical  tests  uptm  which  to  predicate  the 
likelihood  of  a  nuisance.  AMiere  the  dilution  is  small,  as 
is  so  frequently  the  case  in  England,  both  these  tests  an 
advi.'se<l,  but  where  it  is  relatively  large,  the  oxygen  con 
sunied  determination  may  be  omitted  and  the  iM-rmissiblu 
amount  of  solids  may  l)e  increased  by  degrees  until  even 
the  .solids  may  be  disregarded,  unless  local  conditions  de- 
niand  such  minor  removal  as  can  be  effected  by  screening 
or  detritus  tanks. 

The  standards  set  up  arc  l)n.«e(l.  first  of  all.  upon  ex- 
periments and  observations  which  showed  that  when  wa- 
ter from  the  dry-weather  flow  of  a  stream  takes  up  no 
more  than  '».!    part  per  10(t,(KMi  i.l'  .iissoivcd   r.vv:i'n   in 
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=  0.4 


fivo  (lays  at  a  temperature  of  65°  V*  the  slrcain  "uill 
onliiiarily  be  free  from  signs  of  pollution."  In  nviln- 
to  ii|>ply  this  limiting  figure  in  ])ractice  it  is  necessary  to 
take  into  acM'onnt  the  oxygen  absorbing  powers  of  both  the 
stream  which  is  to  receive  an  effluent,  and  the  eflliicnt  it- 
self, as  well  as  the  relative  volumes  of  the  stream  ami  the 
eilluent.     Taking  0.4  as  the  limiting  figure,  we  have: 

::  +  1 

where  x  =  parts  of  dissolved  oxygen  taken  up  jicr  1(1(1,000 
parts  of  eflUieut;  y  =  the  same  for  the  river  above  the 
outfall;  and  z  =  the  dilution  (])roportion  of  river  water 
to  effluent ). 

Applying  this  to  an  eilluent  wliic-h  absorbs  0.1  pari  of 
dissolved  oxygen  in  five  days,  and  is  discharged  into  a 
stream  having  ten  times  the  volume  of  the  effluent,  we 
have : 

(0.1  X  10) 


x  + 


=  0.4 


10  +  1 

which  becomes 

.r  +  1  =  4.4 

and  .?•  =  3.4  parts  of  dissolved  oxygen. 

To  permit  a  different  effluent  standard  for  each  works 
would  result  in  difficult  central  administrative  problems, 
an  unequal  distribution  of  burden  on  each  community  in 
a  drainage  area,  and  "would  go  further  in  the  direction 
of  differentiation  than  is  necessary  to  insure  economy." 
It  was  therefore  decided  to  have  only  a  few  standards  and 
to  have  each  of  those  conform  approximately  to  the  "de- 
grees of  purification  attainable  in  practice  by  ditfereiit 
systems  of  treatment  properly  supervised."  Thrci.  "meth- 
ods of  sewage  treatment"  arranged  in  ascending  order  of 
efficiency  and  (broadly)  of  cost,  were  chosen  and  stand- 
ards worked  out  to  conform  to  these.  In  addition  a 
standard  was  provided  for  sewage  discharge  without 
treatment.  The  three  methods  were:  (1)  "Simple  set- 
tlement or  septic  tank  treatment,"  and,  (2)  "settlement 
with  the  aid  of  chemical  precipitation,"  each  of  which  is 
an  "incomplete  system,"  and  (3)  "complete  systems,  in- 
cluding biological  treatment  of  the  liquor  in  artificially 
constructed  filters  or  on  land.'" 

Before  corresponding  standards  could  be  fornuilated,  it 
was  necessary  to  decide  what  should  be  coiftidered  a 
standard  diluting  water.  From  actual  studies  of  rivers 
the  following  gradations  of  river  quality  and  of  parts  of 
per  100,000  oxygen  absorbed  in  five  days  were  found  to 
correspond:  Very  clean,  0.1;  clean,  0.2;  fairly  clean, 
0.3 ;  doubtful,  0.5 ;  bad,  1.0.  It  was  decided  to  take  a 
"clean"  river,  or  one  absorbing  0.2  parts  of  oxygen,  as  a 
normal  stream  for  standard  framing  purposes. 

Taking  up  next  a  standard  for  towns  or  works  where 
the  available  dilution  is  small,  and  therefore  a  "complete 
treatment"  is  necessary,  the  Commission  recalls  the  fact 
that  in  its  fifth  report  it  insisted  on  the  importance  of 
limiting  the  suspended  solids  in  the  effluent  from  "com- 
plete treatment"  works  and  laid  down  3  parts  of  solids  per 
100,00(1  as  that  limit — a  standard  which  had  "been  com- 
monly attained"  at  "a  number  of  places."  This  standard 
is  retained.  In  ^he  fifth  report  also  a  dissolved  oxygen 
standard  of  I..'')  jiarts  per  100.000  taken  up  in  fije  days, 


was  rcconinicndrd,  but  this  was  after  the  effluent  had  been 
passed  through  filter  paper.  Later  investigations  having 
shown  that  here  are  serious  "practical  diflicidties  in  the 
way  of  removing  sus])(!nded  solids  in  a  uniform  manner, 
either  by  liltcr  pa|)er  or  otherwise,"  the  Commission  con- 
iluilcd  thai  the  "dissolved  oxygen  absorption  test  should 
be  apiilied  to  the  ediuent  as  discharged,  i.e.,  witli  its  sus- 
pended   matters.'' 

After  taking  into  account  results  ribtained  in  practice 
at  various  works,  the  Commission  decided  upon  ami 
recommeiuled  a  dissolved  oxygen  standard  of  2.0  parts 
per  100,000  which,  after  allowing  "for  the  oxygen  taken 
up  by  the  solids,  is  slightly  more  stringent  than  that  pre- 
viously .suggested  by  u.s."    Quoting  a  bit  from  the  report: 

An  ffflufnt.  which  taltc-s  up  2.0  parts  of  dissolved  oxygen  In 
five  days,  will  nt-ed  some  dilution  If  nuisance  Is  not  to  be 
caused.  The  minimum  desree  of  dilution  required  for  safety 
can  be  ascertained  by  applyinft  the  formula  on  the  lines  al- 
ready   indicated,    thus: 

2  +  (0.2  X  z) 


2  +  1 


1.4, 


•This  was   taken  as   a  standard    rather   than    the   four-hour 
permanKanatP  test  because  the  live-day  test  corresponds  more 
rlo.sely  with   observed  conditions   in  streams,   is   mor 
and  is  essentially  a  bacteriological   test. 


delicate, 


We  think  it  may  safely  be  assumed  that  the  great  ma- 
jority of  effluents  are  diluted  by  more  than  eight  times  their 
volume    of    river    water. 

It  should  be  remembered  that  this  standard  of  3  parts 
of  suspended  matter  and  2  parts  of  dissolved  oxygen  ap- 
plies to  conditions  demanding  .sewage  works  for  "com- 
plete treatment."  It  is  recommended  as  a  "normal  stand- 
ard," to  be  of  general  and  uniform  application  except 
where  a  proper  central  authority  [still  to  be  created  de 
novo  or  designated  from  existing  government  depart- 
ments— Ed.]  grants,  an  application  for  a  lower  standard, 
on  the  one  hand,  or,  on  the  other,  sets  up  a  "specially 
stringent  standard"  to  meet  exceptional  conditions — 
chiefly  very  small  dilutions.  The  Commission  wisely 
leaves  such  stringent  standards  for  determination  to  suit 
the  needs  of  each  ])articular  case. 

Under  no  circumstances,  the  Commission  says  with  em- 
phasis, is  meeting  a  standard,  no  matter  how  stringent, 
to  be  "held  to  justify  the  use  for  drinking  purposes  of 
streams  receiving  those  effluents  irillnjut  suhsef/uent 
treatment  by  the  water-works  authoriti/."  |  Italics  ours. 
—Ed.] 

Claims  for  "Relaxation  of  Normal  Standards,"  the 
Commision  states,  may  be  entertained  : 

(a)  When  it  can  be  shown  that  the  particular  river  water 
is  of  such  quality  and  volume  that  when  mixed  with  a  sewage 
or  sewage  liquor  of  known  or  calculated  strength  and  volume 
it  does  not  or  would  not  take  up  more  than  0.4  parts  per 
100,000    of   dissolved    oxygen    in    five    days:    and 

(b)  When  there  is  reason  to  suppose  or  when  it  can  be 
shown  that  the  river  will  receive  no  further  pollution  until 
it  has  recovered  itself  so  far  as  not  to  take  up  in  five  days 
an  amount  of  dissolved  ox.vgen  much  in  excess  of  that  which 
it  took   up   before   receiving   the   first  discharge. 

Since  the  main  effect  of  "incomplete  sy.stems  of  treat- 
ment" is  to  reduce  the  suspended  solids  in  sewage,  dis- 
solved oxygen  is  omitted  from  the  "relaxed  standards," 
leaving  the  diluting  river  water  to  provide  this.  But 
though  dissolved  oyxgen  does  not  appear  in  these  stand- 
ards, it  was  used  in  the  studies  on  which  they  are  based. 

Making  use  of  the  0.4  parts  per  100,000  limiting  figure 
of  dissolved  oxygen,  and  "taking  as  a  basis  the  rate  of 
absorption  of  atmospheric  oxygen  by  water  and  the  rate 
of  de-oxygenation  of  the  admixture  of  various  sewage 
liquids,"  the  Commission  states  that  it  has  "calculated 
the  number  of  dilutions  which  would  be  required  in  order 
that  the  dissolved  oxygen  content  of  the  mixtures  should 
not  fall  below  a  certain  figure."  It  has  al.so  noted  the 
"effects  produced  at  different  seasons  and  under  different 
conditions,"  by  th"  discharge  of  "partially  purified  and 
unpurified  sewage"  into  streams.     Among  the  "different 
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conditions"  observed  were  depth  and  velocity  of  stream 
flow.  Tables  and  text  are  used  to  show  how  the  Com- 
mission deduced  its  "relaxed  standards,"  which  it  has 
based  upon  actual  tests  with  different  classes  of  effluents 
and  sewages  and  different  grades  of  diluting  water.  In 
some  of  the  tests  depths  of  river  water  in  feet  were  ob- 
served and  also  the  length  of  time  required  for  the  "sew- 
age liquors"  and  the  river  water  to  mix. 

After  working  out  to  exact  figures  the  necessary  dilu- 
tions for  different  classes  of  effluent,  the  Commission 
chose  three  general  classes  of  effluent,  corresponding  to 
the  reductions  in  suspended  solids,  which  may  be  expected 
from  two  kinds  of  tank  treatment  and  no  treatment  at  all, 
as  stated  more  specifically  in  the  summary  of  the  report 
given  further  on. 

As  to  the  administration  of  the  recommended  stand- 
ards, the  Commission  suggests  that  the  normal  standard 
should  be  fixed  by  "Statute  or  by  Order"  [departmental 
order? — Ed.].     Continuing,  the  report  states: 

Compliance  with  this  standard  should  be  obligatory  in 
regard  to  all  discharges  of  sewage  into  non-tidal  waters,  and 
should  be  enforced  by  the  Rivers  Boards  as  a  matter  of 
routine,  except  in  cases  where  it  is  shown  to  the  satisfaction 
of  the  Central  Authority  that  in  view  of  local  circumstances 
it  is  expedient  to  prescribe  either  an  easier  or  a  more 
stringent  standard.  In  such  cases  the  Central  Authority 
should  be  empowered  to  appro%'e  special  standards  to  be  en- 
forced by  the  Rivers  Boards  in  the  place  of  the  general 
standard.  ,,  .,.»»•„ 

The  Central  Authority  will  naturally  pay  special  attention 
to  waters,  which  are  to  be  used  for  potable  purposes,  and.  in 
the  case  of  such  waters,  any  application  for  the  alteration  ot 
the   general   standard   would    be   closely   scrutinized. 

The  Commission  considers  the  drinking  water  question 
60  vitally  important  that  it  repeats  the  conclusions  on 
that  subject  which  it  published  in  its  Fifth  Report. 
The.se  may  be  briefly  summarized  as  follows : 

The  Rivers  Pollution  Prevention  Act  of  1876  [rigid  as 
it  wa.s — Ed.J  was  not  designed  to  compel  the  purification 
of  sewage  to  such  a  degree  that  the  stream  receiving  it 
would  afford  a  .safe  water-supply  without  filtration.  The 
various  systems  of  sewage  treatment  in  use  do  not  pro- 
duce bacterial ly  safe  sewage  effluent.s,  as  has  been  shown 
by  exhaustive  studies  made  for  the  Commission,  and 
while  those  effluents  might  be  rendered  "fairly  pure, 
baeteriologically,"  by  further  treatment  the  cost  "would 
be  .serious."  Furthermore,  "a  false  sense  of  securitj'" 
would  result  from  such  further  treatment  "unless,  at  the 
same  time,  storm  overflows  on  sewers  were  abolished," 
since  the  discharges  from  such  overflows  "are  fretjuently 
more  impure,  baeteriologically,  than  the  normal  crude 
sewage."  The  practicability  of  the  ai)i)lition  of  storm 
overflows  is  doubtful,  and  even  if  a  separate  system  of 
sewers  were  built  it  would  l)e  necessary  to  purify  the 
storm  sewage  as  well  as  the  sanitary  sewage  to  protect 
water-supplies  if  the  sanitary  sewage  were  to  be  purified 
for  that  purpose.  The  cost  of  separating  storm  and  .sani- 
tary sewage,  and  of  treating  both  .so  as  to  render  the 
effluents  baeteriologically  .safe  "would  in  most  cases  be 
practically  i)r(ihii)itive" ;  and  "even  if  this  additional  bur- 
den were  j)lacfd  on  local  authorities,  the  water  of  rivers 
would  ."till  generally  require  to  be  treated  Itefore  it  could 
be  safely  distrii)iited  for  drinking  pur[)oses."  The  dosing 
paragraph  of  the  Commission's  ex<'erpt  from  its  fifth  re- 
port we  reprint  in  full : 

Apart  from  the  fiucHtlon  of  drInkInK  watt  rs.  we  And  no 
evidence  to  »how  thai  the  mere  pre«ence  of  orKanlHniH  of  a 
noxiouK  character  In  a  river  constltuteH  a  danger  to  public 
health  or  deHlroyH  the  amenltleB  of  the  river.  C,4'niTally 
speaktnK.  therefore,  we  do  not  consider  that  In  the  preHent 
state  iif  our  knowledKe,  we  Khould  be  JuHtllli'd  In  rei'omniend- 
ioK  that  It  Hhould  be  the  dutv  of  n  local  authority  to  treat 
Its  sewage   so   that   It   should   be   baeteriologically   pure. 


We  do  not  now  suggest  that  the  general  standard  should 
apply  automatically  to  tidal  waters  as  in  the  case  of  non- 
tidal  waters,  but  we  thinlt  that  the  principle  which  we  have 
recommended  in  regard  to  special  standards  for  streams  might 
usefully  be  applied  to  tidal  waters,  where  a  standard  is  con- 
sidered necessary. 

Perhaps  we  should  interject,  that  in  an  earlier  report 
the  Commission  advised  the  formation  of  Rivers  Boards 
for  all  the  natural  drainage  areas  of  England  (a  few 
such  boards  have  been  in  existence  for  many  years)  and 
that  it  also  advised  the  creation  of  a  Central  Authority 
(which  we  presume  might  or  might  not  be  the  present 
Local  Government  Board)  to  have  general  jurisdiction  of 
the  whole  matter  of  sewage  disposal.  The  Rivers  Boards 
would  deal  directly  with  local  authorities.  This  general 
plan  is  still  favored  by  the  Commission  in  its  present  re- 
port. As  to  how  Rivers  Boards  should  proceed  in  bring- 
ing local  authorities  to  a  compliance  with  whatever  stand- 
ards may  govern  in  a  given  drainage  area,  we  note  that 
first  of  all  it  is  assumed  that  they  will  "proceed  by  de- 
grees," beginning  with  the  larger  towns.     To  quote: 

As  a  rule  the  areas  draining  into  the  head  waters  of  a 
river  are  not  densely  populated,  and  consequently  the  pollu- 
tions derived  from  them,  though  thev  mav  be  relatively  large 
as  compared  with  the  volume  of  the  small  tributaries  into 
which  they  discharge,  occur  at  comparatively  wide  intervals, 
and  do  but  little  damage  of  a  lasting  character  to  the  main 
stream.  On  the  other  hand,  the  pollutions  arising  from  the 
larger  centers  of  population,  which  are  generally  situated  on 
the  middle  and  lower  reaches  of  a  river,  are  not  only  more 
lasting  in  their  effect,  but  owing  to  the  extent  of  the  requi- 
site   purification    works,    take    longer    to    remedy. 

We  think,  therefore,  that  the  Rivers  Board  might  be  well 
advised  to  turn  their  attention  first  to  securing  compliance 
with  the  standard  by  the  larger  towns  whose  works  were 
as  yet  inefficient.  The  smaller  communities  might  mean- 
while employ  this  period  of  grace  either  in  making  provision 
for  a  scheme  of  sewerage  and  se'wage  disposal,  which  would 
be  adequate  for  their  increasing  requirements,  or.  if  their 
population  were  stationary  or  diminishing,  in  adopting  some 
system  of  dry  conservancy  which  would  materially  lessen  the 
amount   of   pollution  which   entered   the   river. 

Coming  now  to  the  close  of  the  report,  we  reprint  the 
Commission's  own  summary  of  its  conclusions  (the  ex- 
planatory title  being  our  own),  as  follows: 

STANDARDS     FOR     SEWAGE     EFFLUENTS     TO     BE     DIS- 
CHARGED   INTO   NON-TIDAI>    WATERS,    WITH    COR- 
RESPONDING   STREAM  .DILUTIONS    WHERE 
PARTIAL,  TREATMENT  OR   NO  TREAT- 
MENT  IS    REQUIRED 
(a)    The   law   should   be  altered   so   that  a   person   discharg- 
ing   sewage    matter    into    a    stream    shall    not    be    deemed    to 
have    committed    an    offense    under    the    Rivers    Pollution    Pre- 
vention   .\ct,    lS7fi,    if    the    sewage    matter    is    discharged    in    a 
form     which    satisfies    the      requirements     of     the      prescribed 
standard. 

lb)  The  standard  should  be  either  the  general  standard 
or  a  special  standard,  which  will  be  higher  or  lower  than 
the  general  standard  as  local  circumstances  require  or  permit, 
(c)  Ai»  effluent,  in  order  to  comply  with  the  general  stand- 
ard, must  not  contain  as  discharged  more  than  3  parts  per 
100  000  of  suspended  matter,  and  with  lis  suspended  matters 
Included  must  not  take  up  at  65°  F.  (18.3°  C.)  more  than  2.0 
parts  per  100,000  of  dissolved  oxygen  In  five  days.  This  gen- 
eral standird  should  he  prescribed  either  by  statute  or  by 
order  of  the  central  authority,  and  should  be  subject  to  modi- 
fications by  that   authority  after  an   intirval   of  not  less  than 

(d)Tn  fixing  anv  special  standard  the  dilution  afforded  by 
the  stream  Is  the  6hief  factor  to  be  considered.  Tf  the  dilu- 
tion is  verv  low  It  mav  be  necessary  for  the  (  entral  Author- 
ity, eltheron  their  own  Initiative  or  on  application  by  the 
River  Board  to  prescribe  a  specially  strlng.'nt  standard, 
which  should  also  reman  In  force  for  a  period  of  not  less  than 
ten    years. 

fe)  Tf  the  dilution  Is  very  great  the  standard  may,  with 
the  approval  of  the  Central  Authority,  be  relaxed  or  sus- 
pended altogether.  Our  experience  leads  us  to  think  that 
as  a  general  rule.  If  the  dilution.  whll.>  not  falling  below  I RO 
volumes  does  not  exceed  300.  the  dissolved  oxygen  al>sorptl<m 
test  mav  be  omitted,  and  the  standard  for  susp.'ndi-d  aollds 
fixed  at' six  parts  per  100.000.  To  <omply  with  this  teat  no 
treatment  bi-vond  chemloal  precipitation  wouM  ordinarily  be 
needed  If  tlie  dilution,  while  not  falling  below  300  volumes, 
does  not  exceed  500,  the  standard  for  suspended  solids  may 
he  further  relaxed  to  16  parts  per  IflO.flOn.  For  this  purpose 
tank  treatment  without  chc-mlcals  would  generally  sulllce  If 
the    tanks    were    properly    worki'd     and      regularly     cleansed. 


These  relaxed  standards  should  be  subject  to  revision  at 
periods  to  be  fixed  by  the  Central  Authority,  ami  the  periods 
should    be    shorter    than    those    prescrlbid    for   th.>    general   or 

'°%  )  UM.h  a  dhUlon  of  over  500  volumes  all  tests  might 
be  dlsnensed  wIth  and  crude  sewage  discharged,  subject  to 
H  el,  c  ndlVloirs  as  to  the  provision  of  screens  or  detritus 
rinks  as  mlghT  appear   necessary   to  the  Central   Authority. 
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A  fousiii  111  llial  ranidus  (nr  iiiriiiiioiis )  wonn  thai  for 
Vi'ars  lias  lu'i'ii  eating-  tliu  life  out  of  steel  rails,  has  iieeii 
roiiiiil,  (ir  is  ill  iiroei'ss  of  being  found,  in  the  form  of 
an  insect  thai  destroys  east-iron  jiipe!  I-!real<s  in  water 
mains  at  Syracuse,  N.  Y.,  aecordinj;-  to  the  Journal  of 
tliat  city,  showed  the  cast  iron  sol'teiied  so  that  it  could 
be  cut  like  lead.  A  \\ati>r-|ii|ie  iiiaiiuraet  iirer.  whether  the 
one  who  made  the  pipe  dues  not  appear,  is  said  to  have 
written  to  a  Syracuse  ollicial  athancing  the  theory  that 

some  minute  Insects,  wtiich  frequented  the  water  there  (Mt 
Atlantic  City,  N.  J.)  exuded  an  acid  secretion,  which  In  con- 
junction with  the  salts  in  the  water,  set  up  an  electrolytic 
action  and  softened  the  pipe.  Perhaps  this  Is  the  case  at 
Syracuse. 

It  is  further  stated  that  some  of  the  Syracuse  pipe  has 
been  turned  over  to  the  Chemical  Dejjartment  of  Syra- 
cuse University  for  investigation.  Ought  it  not  to  liave 
gone  to  the  Department  of  Biology,  Division  of  Ento- 
mology? Or,  perchance  to  the  Division  of  Parasitology, 
since,  whatever  the  form  of  life,  this  cast-iron  pipe  eater 
is  unquestionably  a  parasite. 

The  Latest  Concrete  Failure 

The  failure  of  the  reinforced-concrete  garage  in  De- 
troit, described  elsewhere  in  this  issue,  is  another  of 
those  catastrophes  which  could  easily  have  been  ])re- 
dicted  from  the  elements  that  went  into  the  building. 
Consider  what  they  were:  an  architect  quite  ignorant 
of  structural  design,  the  designer  a  commercial  firm 
whose  responsibility  ended  with  the  sale  of  the  steel,  the 
contractor  a  mere  renting  agent  of  equipment,  a  build- 
ing department  incompetent  to  guarantee  ob.servance  of 
its  own  code,  and  finally  a  contract  between  owner  and 
builder  which  encouraged  cheap  material  and  methods. 
Is  it  any  wonder  that  the  building  had  numerous  mem- 
bers designed  with  too  low  a  factor  of  safety,  that  the 
■concrete  was  weak,  that  the  methods  of  construction  were 
improper  and  that  death  and  loss  were  the  ultimate  end 
of  the  project  ? 

Competent  engineers  can  learn  nothing  from  the  fail- 
ure that  will  aid  them  in  future  design.  The  errors 
which  marked  the  design  and  con.struction  have  long 
.since  been  set  down  as  errors:  the  fatal  consequence  of 
disregard  of  good  practice  only  emphasizes  what  was 
already  known.  The  important  lesson  from  the  failure 
IS  that  these  errors  were  the  natural  result  of  the  system 
under  which  the  garage  was  liuilt. 

As  long  as  architects  turn  over  structural  design  to 
steel  salesmen,  and  .steel  salesmen  design  structures  which 
they  do  not  follow  beyond  the  drafting  room  and  paying- 
teller's  window;  as  long  as  contractors  play  with  concrete 
framework  as  though  it  were  a  concrete  sidewalk  which 
cannot  fall  down,  so  long  will  honest  concrete  men  be 
kept  bu.sy  explaining  that  a  certain  failure  was  due  to 
ignorance  and  negligence. 

The  concrete  trade  press  has  called  this  collapse  "an- 
"ther  workmanship  failure."  That  is  an  incomplete 
■haracterization.  The  responsibility  is  just  as  heavy  on 
iie.  architect  and  the  designer,  even  if  the  structure  as 


designed  u-,iiil(l  lia\e  stood  rore\er  if  hiiilt  by  an  honest 
and  eoiii|)eleiit  contractor.  In  (he  concrete  business  more 
(li.in  in  any  other  branch  of  engineering,  the  engineer 
miisl  design  with  an  eye  toward  the  construction  and 
must  have  always  before  him  a  clau.se  which  .should  he  in 
capital  letters  in  every  coile  of  engineering  ethics— "It 
IS  unprore.ssional  for  an  engineer  to  sell  a  design  the 
e.Neculion  of  which   he  cannot  siii)ervise." 

Finally,  the  failure  shows  up  clearly  the  futility  of  half 
measures  in  revising  building  laws.  "  Detroit  apparently 
IS  ju.stly  proud  of  its  new  building  code,  which  is  admin- 
istered by  well  paid  political  appointees;  jierhaps  now  it,s 
citizens  will  under.stand  that  a  fvw  engineers  iniglit  k 
of   value  to  execute  the  law. 

vSelling  Irrigation  Water  by  Current  Meters 
A  notable  departure  in  the  measurement  anl  sale  of 
water  for  irrigation  is  described  on  pp.  66  to  "0  of  this 
issue.  It  i.s  the  daily  use  of  some  25  to  30  current 
meters  on  the  66  main-line  delivery  canals  thnnigh 
which  the  California  Development  Co.  supplies  water  "to 
a4.),()(i()  acres  of  land  in  the  Imperial  Valley,  Southern 
California.  This  use  has  necessitated  the  es":abli.shment 
of  66  meter  stations  and  a  meter-rating  station,  and  re- 
quires the  employment  of  a  considerable  force  of  hy- 
drographers  in  place  of  the  usual  zanjeros. 

Conditions  pertaining  to  the  Imperial  .Valley  and  to 
the  large  size  of  its  irrigation  system  are  irl  large  part  re- 
sponsible for  this  departure  in  irrigation-water  measure- 
ment, as  may  be  learned  from  the  aMi.le  already  men- 
tioned, but  the  use  of  current  meters  and  of  other  ac- 
curate engineering  devices  on  irrigation  works  is  sure  to 
grow,  and  with  it  will  come  a  demand  for  more  hy- 
drographers  and  engineers. 

Two  significant  facts  brought  out  by  the  article  de- 
serve attention:  (1)  the  overcoming  of  the  opposition 
to  the  use  of  current  meters  on  the  part  of  tlie  mutual 
water  companies  and  of  the  farmers  which  compose  them, 
and  (2)  the  part  which  tlie  more  accurate  measurement 
of  the  water  and  also  the  more  perfct  control  of  its  dis- 
tribution has  played  in  putting  a  once  hankriiiit  property 
on  a  paying  basis. 

The  New  British  Standards  for  vSevvage 
Treatment  and  Disposal 

To  the  brief  editorial  summarv  of  the  new  British 
standards  for  sewage  dispo.sal  into  fresh-water  streams, 
which  appeared  in  our  issue  of  Dec.  10.  1912  (p.  II.59), 
we  now  add  a  somewhat  extended  abstract  (pp  76-78)' 
of  the  report.  While  for  use  in  this  country  the  stand- 
ards may  require  modification  to  adapt  them  to  a  con- 
siderable range  of  different  governing  conditions  thev 
reserve  careful  consideration  here  because  they  are  ba«ed 
on  .sound  principles  of  sanitary  science  and  public 
economy:  they  are  closely  correlated  with  the  result*  ob- 
tainable from  widely  used  and  well  approved  methods 
of  sewage  treatment;   they   recognize   the   fact   that   no 
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one  standard  will  suffice;  they  accept  dihitiou  as  one  of 
tlie  governing  factors  of  sewage  disposal,  and  acknowledge 
that  when  the  dilution  is  sufficient  no  treatment  is  neces- 
sary; they  make  freedom  from  nuisance  or  offense  to  the 
nose  and  eyes  the  ultimate  standard  for  sewage  disposal ; 
they  place  the  burden  of  health  defense  against  sewage 
pollution  on  water  purification — in  short,  the  British 
standards  deserve  consideration  here  because  they  are 
based  on  the  sort  of  everyday  Anglo-Saxon  common-sense 
that  is  bound  to  a]>peal  to  any  and  all  persons  possessing 
that  quality  on  both  sides  the  Atlantic. 


The  Engineer  as  a  Guardian  of 
Public  Credit 

The  old  idea  that  the  engineer  is  a  purely  technical 
man  who  has  no  business  to  discuss  or  interfere  in  ques- 
tions of  economics,  finance  and  commerce,  was  brought 
lorward  again  by  George  Clinton,  of  Buffalo,  in  the  re- 
ceit  Kivers  and  Harbors  Congress  at  Washington.  Ae- 
cordaig  to  newspaper  reports  of  Mr.  Clinton's  speech, 
he  sail:  "Congress  is  a  hundred  times  better  informed 
than  tne  engineers  as  to  the  necessity  of  waterway  im- 
proveinents.  Engineers  lose  sight  of  the  great  economic 
principle  involved,  that  the  ]>rojects  are  uot  only  meant 
to  me^t  existing  needs,  but  are  also  for  the  development 
and  building  up  of  traffic." 

If  M;.  Clinton's  advice  were  sound  and  if  Congress 
were  to  pay  no  heed  to  the  advice  of  engineer-s,  but  listen 
solely  to  file  promoters  of  waterway  enterprises,  the  road 
to  national  bankruptcy  would  be  a  very  short  and  steep 
one.  The  Government  has  in  fact  expended  a  good  many 
million  dollars  on  waterways  in  the  hope  that  traffic 
would  be  developed  on  them,  but  the  waterways  remain 
unused. 

It  seems  almost  needless  to  say  in  the  columns  of 
this  journal  that  it  is  as  much  the  duty  of  the  engineer 
who  investigates  a  project  to  estimate  and  weigh  its 
future  commercial  probabilities  in  order  to  make  proper 
|)rovision  for  them  as  it  is  his  duty  to  make  measure- 
ments, drawings  and  designs,  select  necessai-y  iiiachiiicry, 
and  conduct  the  technical  part  of  the  work. 

With  all  due  respect  to  the  abilities  of  members  of  the 
House  of  Representatives  and  the  Senate,  it  may  well  be 
asked  what  proportion  of  them  ever  had  any  training  or 
i-x|)erience  in  the  scientific  investigation  and  estimation 
(if  industry,  commerce  or  traffic?  Fully  three-fourths  of 
the  members  of  Congress  are  lawyers.  If  they  were 
idaced  on  the  witness  stand  before  a  judge,  they  would 
almost  without  excejition  disclaim  any  expert  knowledge 
in  connection  with  imlustrial  matters  or  matters  of  eco- 
nomics and  traffic.  .Vn  engineer  dealing  with  large  traiis- 
jiortation  problems  must  pos.scss  some  degree  of  expert 
knowledge  in  this  field  to  be  competent  for  his  task. 

Fortunately  for  the  counlry.  the  Congressmen  them- 
selves understand  better  the  value  of  engineering  advice 
than  does  ^fr.  Clinton.  They  fully  appreciate  (hat  while 
the  delegations  of  waterway  promoters  from  this  and  that 
and  the  other  district  are  each  seeking  appro))riations  for 
their  own  pet  schemes  without  regard  to  the  larger  inter- 
ests involved,  the  government  engineers  deal  with  the 
questions  sulimitted  to  them  from  an  unbiased  standpoint, 
nml  with  an  expert  understanding  of  tcclinii-al  anrl  indus- 
Irial  conditions  which  is  an  (*seiitial  to  safe  judgiiKMil. 


Revelations  Concerning  New  York  State 
Highway  Work 

As  most  (if  our  readers  are  aware.  New  York  has  em- 
barked upon  the  largest  venture  in  state  highway  con- 
struction of  any  .state  in  the  Union.  It  has  already  ex- 
pended on  the  construction  of  improved  roads  the  money 
raised  .some  five  years  ago  by  a  $50,000,000  bond  issue, 
and  at  the  last  election  in  Xovember  an  additional  bond 
issue  of  $50,000,000  was  approved  by  popular  vote. 

ExGixEEHixG  Xicws  lias  voiced  the  sentiment,  held  we 
know,  by  most  conservative  engineers,  that  the  financing 
of  this  road  work  by  the  issue  of  long-term  bonds,  which 
will  not  become  due  until  long  after  the  roads  built  with 
it  are  worn  out,  is  an  economic  crime. 

But  the  State  of  Xew  York  is  not  only  building  roads 
with  borrowed  money  whicli  future  generations  will  have 
to  repay.  It  has  permitted  incfficiemy  niid  wa.stefulness 
and  dishonesty  to  creep  in  in  tlic  exjicnditure  of  this  bor- 
rowed money. 

We  need  not  take  space  now  to  rehearse  in  detail  the 
scandals  in  connection  with  .some  of  the  early  work  done 
on  the  Xew  \"ork  State  roads.  Part  of  the  failures  in 
that  early  road  work  were  due  to  placing  incompetent 
men  in  charge;  part  of  them  were  due  to  the  fact  that 
even  the  ablest  engineers  were  a  good  deal  at  sea  at  that 
time  as  to  what  sort  of  a  road  could  be  built  which  would 
.stand  automobile  wear,  and  part  of  the  troubles  were  due 
to  connnoii  graft. 

As  the  result  of  these  unfortunate  experiences,  an  act 
was  ]iassed  in  the  administration  of  Governor  Hughes, 
placing  the  state  highway  work  under  control  of  a  non- 
partisan commission.  It  was  hoped  that  under  this  com- 
mission there  might  be  built  u])  an  efficient,  non-])olitieal 
engineering  organization,  which  should  expend  the  state's 
money  on  good-road  construction  in  the  most  economical 
and  efficient  manner  possible.  The  prospect  appeared 
brighter  at  that  time  that  highway  construction  in  Xew 
York  might  be  ])laced  upon  a  sound  and  economic  basis 
than  under  any  previous  administration. 

UnfortiiiiMtely.  as  we  believed  and  still  believe,  Gov- 
ernor Dix,  when  he  assumed  otiice  two  years  ago,  immedi- 
ately ]irom()ted  legislation  aliolishing  the  non-]iarlisaii 
highway  commission  and  substituting  a  commission  com- 
]iosed  of  the  State  Su]ierintendent  of  Highways,  the  Stat^Hi 
Engineer  and  the  State  Superintendent  of  I'ublic  Works^^, 

To  lay  a  groundwork  for  advocating  this  propo.sed 
change,  the  Hughes  commission  and  its  engineers  were 
charged  with  inefficiency  and  incompetency.  The  fact 
(bat  many  highways  were  rapidly  going  to  pieces  under 
heavy  automobile  wear  gave  sufficient  color  to  these 
charges  to  make  (hem  pass  muster,  and  the  legislature 
made  (he  change  which  the  (Governor  recommended. 

Had  Governor  Dix  selected  for  apiiointment  as  Super- 
intendent of  State  Highways  an  engineer  of  high  stand- 
ing and  experience,  with  rugged  ideas  of  what  consti- 
(utes  professional  honesty  and  sufficient  backbone  to  bold 
his  own  against  opposition.  Xew  '^'ork  might  still  have 
had  honest  and  efficient  conduct  of  its  state  highway  work. 

Instead  of  pursuing  this  course,  however.  Governor  Dix 
appointed  to  this  important  office,  charged  with  resjionsi- 
hilily  f(n-  the  execution  of  many  million  dollars'  worti 
of  work.  Wm.  TI.  Catlin.  a  man  nearly  70  years  of  age. 
possessed  of  neither  engineering  knowledge  or  experience, 
whose  |)revious  business  life  had  been  sjicnt  as  a  farmer 
and  real  estate  dealer.     In  (be  fall  of  1011.  however,  Mr. 
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ratlin's  di-alli  dcciirrod  suitl  C  (lordoii  I{wl,  Assoc.  M. 
Am.  So<'.  ('.  K.,  who  liad  heeii  Deputy  Siiju'rinleiKloiit  of 
Highways,  was  appointed  SujK>riiiti'ii(lciit. 

At  various  times  and  from  various  sources  during  the 
past  year  or  two  there  have  aj)]>cared  reports  that  the 
.\ew  York  highway  <-onst ruction  was  heing  carried  on 
witli  little  regard  to  sound  engineering  princi])lcs.  State- 
ments tlelinite  enough  for  i)ublicatio]i,  however,  have  heen 
lacking.  The  New  York  Sun,  however,  in  its  issue  of 
Jan.  2,  published  a  letter  written  by  Superintendent  of 
Highways  IJwl  to  (ioveriior  Dix,  on  Sept.  !)  last,  in  which 
Mr.  Reel  makes  delinite  categoric-al  statements  as  to  the 
methods  whic-h  liave  lieen  pursued  in  the  conduct  of  the 
state  highway  work. 

According  to  the  Sun,  Mr.  Reel  went  to  Governor  Dix 
last  summer  and  declared  that  he  did  not  propose  to  be 
held  responsible  for  the  majiner  in  which  the  state's  road 
work  was  bcijig  conducted.  After  explaining  the  situa- 
tion in  detail,  Governor  DLs  requested  ilr.  Reel  to  put 
his  statements  in  writing,  and  the  result  was  the  letter 
which  the  Sun  prints. 

The  gist  of  Mr.  Reel's  letter  is  that  the  specifications 
for  much  of  the  Xew  Y'ork  highway  work  have  been  so 
drawn  as  to  require  the  use  of  materials  furnished  by  cer- 
tain concerns  at  a  pri<'e  much  in  excess  of  the  cost  at 
which  equally  gootl  materials  could  be  obtained  in  the 
open  market. 

It  was  proposed,  for  example,  to  use  a  patented  rein- 
forcement in  certain  concrete  roads  which  were  being 
oon.structed.  The  cost  of  this  reinforcement  was  -tV^c. 
per  sq.ft.  at  the  factory,  whereas  an  equally  good  or 
better  reinforcement  obtainable  in  the  open  market  could 
be  had  at  a  cost  of  1.3c.  per  sq.ft.  This  would  make  a 
difference  in  the  cost  of  a  Ki-ft.  road  of  over  $2800  per 
mile.  Mr.  Reel  also  states  that  3000  ft.  of  this  expensive 
construction  which  was  actually  used  on  a  roadway  in 
Saratoga  County  proved  a  failure.  Had  the  Division 
Engineers  in  the  state  service  adopted  this  expensive  re- 
inforcement in  their  designs  to  the  extent  to  which  their 
instructions  from  their  superiors  originally  required,  Mr. 
Reel  estimates  that  the  additional  cost  to  the  state  would 
have  been  over  a  quarter  of  a  million  dollars. 

Mr.  Reel  next  reviews  the  department's  experience  with 
the  so  called  ■"rocmac"  construction.  He  states  that  the 
specifications  for  16  roads,  aggregating  over  65  miles, 
were  changed  in  the  office  of  the  Chief  Engineer  to  re- 
quire "rocmac,"  this  change  being  made  after  the  speci- 
fications had  been  drafted  by  the  Superintendent,  the 
Chief  Engineer  and  six  Division  Engineers  in  conference. 
We  quote  as  follows  from  Mr.  Reel's  letter : 

Rocmac  has  been  sold  at  varying  prices.  20  cents.  22  cents 
and  2S  cents,  the  highest  price  being  30  cents  per  gallon. 
As  soon  as  the  65  miles  was  specified  the  price  became  45 
rents  per  gallon.  At  this  extra  price  of  15  cents  for  the  spec- 
ified mileage,  the  extra  cost  to  the  State  would  be  (allow- 
ing for  the  difference  between  the  Imperial  gallon  and  the 
U.    S.    gallon)    $53,310. 

The  whole  rocmac  proposition  created  a  scandal  through- 
out the  state  and  of  the  13  roads  specified,  supplementary 
agreements  were  etered  into  on  nine  roads,  substituting  7- 
and  9-in.  asphalt  bituminous  construction  for  the  rocmac  for 
45. S    miles    and    at    a    saving    of   $15,550. 

The  four  roads,  which  were  allowed  to  remain  rocmac 
have  given  endless  trouble.  The  specifications  are  not  prac- 
i'  ticable  and  one  of  these  was  recently  changed  to  another  type 
of  construction. 

ifr.  Reel  then  narrates  the  department's  experience 
with  the  so  called  "dolarway"  construction.  He  states 
that  strong  influences    were    exerted    by    men    in    high 


aullioniy  in  llic  department  to  have  this  construction 
s|ie(ificd  for  about  300  miles  of  road,  which  were  put 
under  conlract  ill  .lune  and  September  last.  This  con- 
st ruction  consists  of  covering  a  concrete  road  with  a  thin 
coating  of  bituminous  material.  Mr.  Reel  states  that  the 
jirices  charged  for  the  material  were  10c.  per  sq.yd. 
for  the  material  delivered  in  tanks  and  lie.  per  .sq.yd. 
in  barrels.  Allowing  0.4  gal.  of  the  material  per  square 
yard  of  coating,  this  woidd  be  equivalent  to  a  price  for 
the  material  of  '■i'n'.  ]ier  gal.  in  tanks  and  27i/^c.  per  gal. 
ill  barrels.  .Vnother  manufacturer  of  bituminous  ])rod- 
ucts,  however,  offered  to  su])))ly  bitumininis  materials, 
which  Mr.  Reel  states  were  identical  with  this  high  priced 
material,  at  OVij'-  iw  ?»'•  '»  tanks  and  Ki^c.  in  barrels. 
The  state  is  now  using  this  cheaper  material,  although, 
;K-cording  to  Mr.  Reel,  men  of  prominence  in  the  depart- 
ment are  still  making  strenuous  endeavors  to  have  the 
more  expensive  materials  used. 

Mr.  Reel  then  takes  up  the  so  called  "'Hassam  pave- 
ment," which  consists  substantially  of  building  a  concrete 
roadway  by  covering  the  road  with  broken  stone  and  then 
filling  the  interstices  between  the  broken  stone  with  grout. 
Mr.  Reel  states  that  the  State  Highway  Commission  de- 
cided to  use  about  10  miles  of  this  pavement  as  an  experi- 
ment, and  in  the  contract  letting  last  April  it  was  speci- 
fied for  a  road  5.6  miles  long  in  Chenango  County  and 
one  5  miles  long  in  Schoharie  County.  We  quote 
fcrbntiiii  from  Mr.  Reel's  letter  as  follows: 

The  total  royalty  at  S5  cents  per  square  yard  amounted 
to  $S5.052.  Subsequently  the  Hassam  company  reduced  its 
price  to  25  cents  per  square  yard  and  has  now  reduced  it  to 
10  cents  per  square  yard.  At  this  latter  price,  10  cents  per 
square  yard.  I  think  their  pavement  is  available  and  we  will 
use    a    considerable    amount    of   it. 

Mr.  Reel  quotes  further  examples  where  bituminous 
materials  were  sold  to  contractors  for  state  road  construc- 
tion at  9e.  per  gal.,  but  for  repair  work  done  by  the  state 
with  its  own  forces  the  same  material  was  charged  to  the 
state  at  13c.  per  gal.  He  also  states  that  he  found  upon 
inspection  that  certain  roads  where  these  bituminous  ma- 
terials were  being  used  were  failures. 

In  connection  with  Mr.  Reel's  letter,  it  is  of  interest 
to  note  that  Governor  William  Sulzer,  who  assumed  office 
on  Jan.  1,  in  reappointing  Duncan  W.  I'eck  State  Super- 
intendent of  Public  Works,  informed  him  that  notwith- 
standing the  law  which  makes  him  a  member  of  the  State 
Highway  Commission,  he  should  have  nothing  to  do  with 
the  state  highway  work.  Mr.  Sulzer  is  also  quoted  by 
the  Sun  as  saying:  "I  have  no  hesitancy  about  saying 
that  State  Engineer  Beusel  has  all  he  can  do  with  engi- 
neering and  surveying.  Xeither  will  he  have  any  more 
to  do  with  state  highways.,  either  in  building  them  or 
maintaining  them.  My  message  will  give  the  people  the 
key  to  what  I  propose  to  do  about  .state  highways." 

Reference  to  this  matter  in  Governor  Sulzer's  message 
to  the  Legislature  was  as  follows: 

In  the  near  future  I  shall  communicate  to  you  some 
further  views  by  way  of  recommendations  regarding  the 
building  and  maintenance  of  good  roads  and  the  complete 
reorganization  of  the  Department  of  Highways  into  the  De- 
partment of  Good  Roads,  having  a  single  responsible  ex- 
perienced and  competent  head  with  full  powers  to  do  the 
work  required  along  safer,  and  better  and  more  comprehen- 
sive lines,  in  order  to  promote  greater  economy  and  a  higher 
degree  of  efficiency  in  the  future  building  and  maintenance 
of  good   roads. 

In  his  annual  report  just  issued.  State  Engineer  Ben- 
sel  himself  says: 

It   is    my    opinion    the    method    of   organization    should    be 
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changed  and  the  Iligrhway  Commission  put  in  control  of  the 
work  as  a  commission,  or  that  it  be  placed  under  a  singrle 
head.  So  much  work  is  put  on  the  State  Engineer  that  it  is 
not  possible  for  him  to  attend  to  the  work  required  in  the 
Department   of   Highways. 

It  should  al.'io  be  said  that  Governor  Sulzer  has  de- 
clared his  intention  to  appoint  an  investigating  commis- 
sion with  power  to  inquire  into  the  conduct  of  state  work 
in  various  departments,  and  It  is  understood  that  the  con- 
duct of  the  state  highway  work  is  one  of  the  matters 
which  the  investigators  will  take  up. 

We  have  deemed  it  important  to  put  the  above  facts  on 
record  for  the  defense  of  the  engineering  profession. 

If  and  where  the  Xew  York  highway  work  proves  a 
disappointment  to  the  ta.xpaycrs  of  the  state,  the  blame 
need  not  be  laid  at  the  door  of  the  engineering  profes- 
sion. That  profession  will  not  .stand  for  incompetency 
or  graft.  We  believe  the  rank  and  file  of  the  engineers 
on  the  Xew  York  state  highway  work  desire  to  build  the 
best  roads  which  can  be  built  for  the  money  expended, 
and  have  no  syinoathy  with  attempts  to  divert  the  state's 
road  funds  to  furnish  exorbitant  profits  to  private  con- 
cerns. 

Xew  York,  as  we  have  said,  has  embarked  upon  the 
large.st  experiment  in  state  highway  construction  of  any 
state  in  the  Union  ;  but  it  has  allowed  politics  to  dominate 
the  work  and  the  natural  result  has  followed.  The  tax- 
payers and  voters  of  Xew  York  have  ihem.^elves  to  blame 
in  that  they  have  permitted  this  great  public  work  to 
come  under  control  of  a  political  organization  and  have 
thereby  o])ened  the  door  wide  to  inefficiency  and  worse  in 
the  connection  with  the  expenditure  of  a  hundred  million 
dollars. 

It  is  refreshing  to  turn  from  Xew  York's  work  in  .state 
highway  con.struction  to  the  work  in  Massachu.setts.  The 
amount  of  money  which  Massachusetts  has  spent  in  state 
.•oad  building  is  a  mere  trifle  compared  with  tlie  millions 
that  Xew  York. has  appropriated;  but  the  work  in  Massa- 
chusetts is  a  model  which  i.s  .studied  t)y  road  builders  from 
all  over  the  United  States,  whereas  a  large  part  of  Xew 
York's  road  work  is  chiefly  notable  as  a  monumental  illus- 
tration of  how  not  to  do  it. 

A.s  most  of  the  readers  of  E.voinekrin'c  Xkws  know, 
the  Ma.ssachusetts  highway  work  has  been  from  the  outset 
in  charge  of  a  commission  made  up  of  three  prominent 
citizens  who  have  carried  on  the  work  on  business  princi- 
ples without  regard  to  politics.  It  is  of  interest  in  this 
connection  to  quote  the  following  extracts  from  an  ad- 
dress given  by  Col.  Wm.  I).  Soiiier,  Chairman  of  the 
JIas.'iachusetts  Highway  Commission,  before  the  American 
Hoad  Congress  at  Atlantic  City  last  October: 

The  primary  need  In  any  state  hlKhway  law  Is  that  the 
taxpayers'  money  shall  be  spent  by  men  who  know  some- 
thing about  the  business  of  road  building.  In  such  a  law 
you  need  more  than  anythlnp  else  tenure  of  offlce.  and  nobody 
In  office  who  is  not  competent  and  trained  for  his  work. 

The  best  asset  In  the  Massachusetts  Road  Department  to- 
day Is  the  men  we  have  educated  and  trained.  Our  enRl- 
neers  are  men  who  have  graduated  from  some  technical 
Bchool  and  who  are  when  they  graduate  not  worth  very  much. 
We  hire  them  for  $900  to  $1200  a  year  and  In  two  or  three 
years   they    really    know    Momethlnw   about    road    building. 

It  Is  nonsense  to  talk  about  Kettlntr  expert  advice  and 
expert  knowledge  without  lielnK  willing  to  pay  what  It  Is 
worth.  Our  experience  In  Massachusetts  Is  that  various  other 
States  are  comInK  In  and  sayln»r  to  our  men  whom  we  have 
educated,  "you  are  worth  more  money  to  us  than  you  are 
to   them.      Come   out   West." 

They  took  some  of  our  enjclneers  to  New  York,  and  they 
Rtayed  there  until  there  was  a  political  chuoKe  In  adminis- 
tration  and    now   they  are   back    with   ub! 


The  man  does  %iot  live  who  can  do  what  the  New  York 
Highway  Commission  set  out  to  do  and  that  is  start  in  at 
once,  with  no  organization,  and  spend  $5,000,000  the  first  year 
on  road  construction  and  spend  it  economically.  In  Massa- 
chusetts we  have  had  an  organized  highway  force  a  good 
many  years,  yet  it  would  be  somewhat  of  an  undertaking  for 
us  to  organize  next  year  a  sufRcient  force  to  spend  a  million 
dollars  rather  than  half  a  million  dollars  and  secure  with  it 
as  good  results  on  each  mile  as  we  now  secure  when  spend- 
ing  the   half  million  dollars. 

When  the  New  York  State  Highway  Commission  [ap- 
pointed by  Gov.  Hughes]  went  into  office,  they  found  that  the 
State  of  New  Y'ork  had  already  spent  $18,000,000  in  oon- 
structing  state  roads,  and  $3,000,000  was  needed  to  put  these 
roads  back  into  good  condition,  although  none  of  them  were 
more   than   four  years   old    and    some   were   only   one    year   old. 

A  road  as  a  piece  of  property  is  at  all  times  a  liability, 
and  if  you  do  not  keep  it  up.  its  construction  has  done  the 
state,  and  the  country,  and  the  good-roads  movement  more 
harm  than  can  be  done  in  any  other  way.  If  the  men  who 
are  interested  in  highway  construction  will  get  together  and 
formulate  a  plan  by  which  road  building  shall  cease  to  be 
political  and  be  placed  in  charge  of  experts,  they  will  do  more 
real  good  than  can  be  done  in  any  other  way.  Roadbuilding 
under  the  Massachusetts  Highway  Commission  has  nothing 
to  do  with  politics.  I  don't  know  the  politics  of  more  than 
two  of  the  engineers  out  of  seventy-five. 

We  earnestly  commend  Colonel  Sohier's  remarks  above 
quoted  to  the  attention  of  Governor  Sulzer  and  the  Xew 
York  Legislature.  Massachusetts  adopted  more  than  a 
quarter  of  a  century  ago  the  commission  plan  of  con- 
ducting the  great  engineering  works  which  the  state  has 
carried  out ;  the  members  of  the  commissions  have  been 
appointed  by  the  Governor  and  have  been  almost  invaria- 
bly men  of  high  standing  and  reputation  for  business 
ability  and  integrity. 

As  a  result,  the  engineering  works  carried  out  under 
state  control  in  Massachusetts  have  been  almost  with- 
out exception  compjeted  without  scandal  and  the  state 
funds  have  been  expended  in  an  economical  and  efficient 
manner. 

Xew  York  also  has  adoiited  the  commission  ]>lan  for  the 
conduct  of  many  of  its  great  works,  and  where  the  com- 
missions have  been  made  u])  of  ca])able  and  honest  men, 
good  and  honest  work  has  invariably  been  secured. 

The  State  of  Maine  is  about  to  expend  $2,000,000  on 
highway  construction  and  the  S(at(>  Board  of  Trade  has 
secured  ad\ice  from  an  exjiert  of  the  P'ederal  Office  of 
Public  Roads  as  to  the  proper  (irganization  to  control  this 
ex|)eii<liture.  The  exi)ert  advised  that  the  highway  sys- 
tem in  Maine  be  placed  in  the  hands  of  a  highway  com- 
mission to  be  composed  of  three  niemiiers  apjiointed  by 
the  Governor  and  Council,  the  original  ai)i)ointees  to 
.•;erve  three,  two  and  one  years,  respectively,  and  there- 
after each  commissioner  to  serve  three  years ;  the  com- 
missioners so  appointed  to  receive  a  salary  of  $500  per 
iiiinum  and  actual  expenses  when  traveling  on  official 
business. 

In  dealing  with  the  Xew  York  highway  situation,  it 
is  the  future,  that  is  important  rather  than  the  past. 
Whatever  waste  or  worse  has  occurred  in  the  ex|>endi- 
tiire  of  the  first  $50,000,000  of  New  York's  road  fund  is 
now  chiefly  im])ortaiit' as  a  guide  what  to  do  (and  what 
not  to  do)  with  the  second  $50.0{M).0((0.  The  desidera- 
tum is  a  non-political  organi'/.atioii  under  which  compe- 
tent engineers  (an  i)e  secured  for  the  work  and  sound 
engineering  methods  can  be  adopted.  If  Governor  Sulzer 
will  create  such  an  organization,  there  is  good  rea.^on  to 
h(>])('  that  Kucceediiig  Governors,  even  though  of  a  dilfer- 
ent  political  party,  may  realize  that  it  would  be  good  I'oli- 
tics,  as  well  as  an  act  in  the  public  interest,  to  leave  such 
an  organization  undisturbed. 
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Recent  Thefts  of  Surveying  Instruments  in 
New  York  City 

Sir — It  may  be  of  interest  to  the  eiisincering  profes- 
sion in  general  to  jnihlish  tlie  rollowing  in  a  ])roniinent 
plaee  in  the  next  issue  ol'  your  puliliralion,  and  1,licrel)y 
put  everyone  coneei-ned  on  giuinl. 

Since  Sept.  1  of  this  year  tliere  have  been  numerous 
tiu'l'ts  of  surveying  instruments  reported  to  our  firm, 
and  we  i<eep  a  record  of  such  stolen  instruments  with  a 
view  of  locating  or  retrieving  the  same  if  offered  for  sale 
or  rc})air. 

In  the  last  two  or  three  months  there  has  been  a  regu- 
lar epidemic  of  thefts.  There  have  been  reported  as 
stolen  one  level  and  five  transits  of  various  nnikes,  from 
different  offices  in  various  parts  of  New  York  City.  In 
each  case  the  method  of  procedure  has  been  exactly  the 
same.  The  instrument  was  removed  from  the  box  and 
unscrewed  from  the  running  or  sliding  board,  the  latter 
replaced  in  the  box  and  the  empty  box  left  standing  in 
its  usual  place.  For  this  reason  it  has  been  in  most 
cases  impossible  to  establish  the  exact  date  of  the  theft, 
as  generally  there  had  been  no  occasion  to  use  the  in- 
strument for  some  weeks,  and  the  theft  was  not  dis- 
covered until  the  instrument  was  again  wanted  for  use 
on  another  job. 

From  the  foregoing  it  would  seem  that  the  same  per- 
son has  been  the  offender  in  each  case.  The  various  losses 
have  been  reported  to  the  police,  but  as  yet  no  results 
have  been  produced  by  this  method. 

We  consider  it  our  duty  to  issue  this  warning  to  engi- 
neers in  general  to  prevent  further  losses,  and  we  hope 
that  the  culprit  will  be  speedily  apprehended. 

KOLESCH  &  Co. 
138  Fulton  St.,  New  York  City, 
Dec.  a3,  1912. 

Increased  Flow  of  Springs  Just  before  Rains 

Sir — During  the  last  summer  and  fall  I  have  been 
studying  the  Scioto  Eiver  watershed  to  the  northwest  of 
Columbus,  and  while  so  engaged  I  encountered  .a  phe- 
nomenon regarding  most  of  the  springs  in  that  section. 

A  large  number  of  the  springs  on  the  west  side  of  the 
Scioto  River  fluctuate  with  the  amount  of  water  in  the 
grouiul.  That  is,  in  very  dry  weather  the  flow  is  less 
than  in  a  wet  season,  as  would  be  expected,  but  the  thing 
that  struck  me  as  most  remarkable  was  the  fact  that 
most  of  the  springs  increased  their  flow  before  a  rain. 
Some  of  the  springs  increa.sed  in  flow  as  much  as  100% 
and  this  for  a  period  of  from  1  to  48  hr.  previous  to  any 
sign  of  rain. 

This  fact  was  first  called  to  my  attention  by  one  of  the 
axmen  in  the  party  predicting  rain  when  the  sky  gave 
every  indication  of  continued  fair  weathei".  On  question- 
ing him  as  to  his  reason,  he  said  that  the  Quarry  Spring 
was  flowing  strong,  which  was  a  sure  sign  of  rain  in 
48  hr.     I  at  first  ])assed  it  without  thought,  but  it  was 


again    brought    to   my   attention    by   some   of   the   oldest 
iiihahitanls. 

Quarry  Spring  flows  from  the  si<le  of  a  rocky  ])oint.  A 
small  basin  has  been  formed  by  hand  and  a  ^-in.  ])ipe 
arranged  for  the  overflow  from  the  basin.  In  very  dry 
weather  the  pi]ie  has  a  capacity  of  about  twice  the  flow 
of  the  spring,  llenerally  tiiis  spring  will  increase  its  flow 
before  a  rain,  commencing  sometimes  48  hr.  before  any 
indication  of  rain.  I  do  not  say  that  it  will  increase  its 
flow  before  every  rain,  but  that  it  generally  does  .so.  The 
variation  of  flow  of  this  spring  is  based  on  the  time  re- 
quired to  fill  a  bucket  at  the  end  of  the  pipe. 

There  are  numerous  instances  of  a  similar  character 
fovering  a  strip  of  country  exteiuling  10  miles  along 
the  west  bank  of  the  Scioto  River.  My  conclusion  was  that 
every  time  there  was  a  decrea.se  in  the  air  pressure  the 
sjjring  increased  in  flow  and  that  this  same  decrease  in 
air  pressure  caused  the  rain— the  latter  effect  following 
the  lower  barometer  more  slowly. 

Evidently  the  source  of  the  springs  is  at  a  considerable 
distance  from  the  outlet,  so  that  the  same  atmosi)heric 
conditions  do  not  exist  at  the  source  as  at  the  outlet. 

The  driven  wells  in  this  vicinity  generally  give  cloudy 
water  before  a  rain,  but  the  reason  I  have  suggested  for 
the  increase  in  spring  flow  will  not  explain  the  cloudy 
water  from  wells. 

S.  P.  Baiud. 
SIT)  Ninth  Ave.,  Columbus,  Ohio, 
Dec.   15,    IDlv!. 

The  Sheet-Pile  Cut-ofT  on  the  Port  Angeles 
Dam 

Sir- — Tlie  writer  was  much  interested  in  the  descrip- 
tions of  the  accident  to  the  dam  at  Port  Angeles,  Wash., 
appearing  in  your  issues  of  Dec.  5  and  Dec.  26,  1!)12. 
To  the  writer  it  ai)i)ears  more  than  probable  that  the  un- 
fortunate location  of  the  steel  sheet-piling  at  a  point  8  ft. 
down  stream  from  the  downstream  toe  was  largely  re- 
sponsible for  the  failure. 

Although  it  is  not  so  stated  in  the  article,  it  is  pos- 
sible that  it  was  intended  to  unite  the  sheet-piling  to  the 
body  of  the  structure  by  a  heavy  concrete  apron.  Even 
so,  it  was  the  height  of  folly  and  ignorance  to  raise  the 
head  on  the  dam  while  the  structure  was  in  such  an  in- 
complete condition. 

Through  a  gravel  bed,  such  as  appears  to  have  under- 
lain this  dam,  a  flow  of  water  is  constantly  in  process. 
When  a  dam  is  placed  on  such  a  bed  of  gravel  the  (langer 
is  that  the  head  of  water  in  the  pond  back  of  the  dam 
will  so  increase  the  velocity  of  the  water  flowing  through 
the  gravel  that  when  it  issues  from  the  river  bed  below 
the  downstream  toe  it  will  have  sufficient  velocity  to 
carry  away  the  particles  of  gravel  and  thus  undermine 
the  foundation  of  the  structure.  Cut-off  walls,  sheet- 
piling  rear  aprons  and  fore  aprons  are  used  to  increase 
the  resistance  to  this  flow  by  forcing  the  water  to-take 
a  longer  path   through   the  gravel,  thus   increasing  the 
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friction  head  and  lowering  the  velocity  at  exit  below  the 
danger  point. 

In  the  case  of  the  Port  Angeles  Dam,  the  driving  of 
the  sheet-piliag  below  the  downstream  toe  had  the  same 
effect  as  the  partial  closing  of  a  sluice  gate;  the  velocity 
through  the  remaining  opening  or  openings  was  greatly 
increased.  Or  to  put  it  differently:  The  area  of  dis- 
charge before  sinking  the  sheet-piling  comprised  the  en- 
tire cross-section  of  the  gravel  bed  at  this  point  plus  the 
horizontal  area  from  this  point  to  the  downstream  toe 
multiplied  by  the  percentage  of  voids  in  the  gravel. 
Through  driving  the  sheet-piling  this  area  of  discharge 
was  decreased  by  about  one-half  the  area  of  the  sheet- 
piling  driven.  The  effect  of  this  was  greatly  to  increase 
the  velocity  of  the  water  issuing  from  the  horizontal 
area  of  the  gravel  bed  between  the  sheet-piling  and  the 
downstream  toe.  The  foundation  was  considered  dan- 
gerous before ;  it  was  doubly  so  after  the  addition  of  the 
sheet-piling  in  its  chosen  location. 

Had  steel  sheet-piling  been  driven  at  or  near  the  up- 
stream face  of  the  dam  to  imperviouij  strata;  or  failing 
in  this,  had  it  been  driven  to  the  greatest  practicable 
depth  and  impervious  fore  and  rear  aprons  added  of  suffi- 
cient length  to  force  the  water  from  the  pond  to  take  a 
path  through  the  gravel  equal  to,  say,  600  ft.  before 
it  could  appear  in  the  river  below  the  dam,  the  velocity 
of  the  water  would  have  been  .so  reduced  through  fric- 
tion that  it  could  not  move  the  gravel.  Even  if  there  had 
been  a  cut-off  to  an  impervious  layer,  the  dam  should 
have  had  a  fore  apron  to  protect  the  gravel  below  the  dam 
from  the  overflow. 

The  method  of  construction  seems  to  have  been  a  bit 
peculiar  in  that  the  superstructure  of  a  dam  to  be  under 
a  head  of  over  100  ft.  was  constructed  before  even  in- 
vestigating the  necessary  dei)th  of  cut-off.  It  is  possible, 
however,  that  this  may  have  been  justified  by  the  expedi- 
ency of  construction. 

Joel  I).  Justin. 

Harrisburg,  Penn., 
Dec.  31,  1912. 

The  Work  of  the  International  Association 
for  Testing  Materials 

Sir — 1  only  read  the  articles  in  Enoi.vkkuixg  Xi;w.s, 
of  Sept.  I'J  la.st,  on  the  Sixth  Congress  of  the  Interna- 
tional Association  for  Testing  Materials,  after  my  return 
from  America.  Although  very  well  satisfied  with  the 
thoroughness  and  correctness  of  your  report  of  the  pro- 
ceedings of  tiie  congress,  I  was  much  i)ained  by  the  edi- 
torial in  that  issue  on  the  results  attained  by  the  con- 
gres.s — an  editorial  which,  as  a  man  well  acquainted  with 
the  work  of  the  as-sociation,  I  may  say  does  it  much 
injustice. 

The  editorial  declares  that  the  work  accomplished  by 
the  last  congress  is  very  poor,  and  that  this  shows  the 
futility  of  the  association  and  its  congresses.  Does  the 
writer  really  believe  tiiat  the  discussions  on  the  notched- 
bar  test,  on  the  constancy  of  volume,  on  the  testing  of 
plastic  mortars  and  many  other  subjects,  as  well  as  the 
work  of  the  association  which  went  before,  on  which  the 
dlHcuBsions  were  based,  are  useless  because  they  did  not 
lead  to  any  positive  re.solutions?  Does  it  signify  nothing 
that  through  the  handling  of  these  questions  by  the  asso- 
cidtion,  the  specialists  in  various  countries  are  forced  to 


regard  these  testing  methods  of  their  own,  which  are 
sanctioned  through  use,  from  the  other  standpoints,  and 
to  examine  them?  And  does  the  international  experience 
on  certain  objects,  which  the  association  in  dealing  with 
them  systematically  gathers,  not  serve  the  best  interests 
of  each  country? 

The  object  of  the  association  is  above  all  that  of  recon- 
ciling, by  its  work,  the  contrary  views  on  methods  of 
testing,  the  differences  of  some  specifications  and  to  unify 
them. 

The  policj'  followed  by  the  association  consists  in  ac- 
tively working  for  this  unification  by  the  proposal  of 
certain  standards  in  the  committees,  by  having  the  same 
examined  by  leading  testing  laboratories  of  all  countries 
and  by  national  societies.  But  the  association  does  not 
confine  its  work,  as  the  writer  opines,  by  passively  wait- 
ing until  certain  truths  have  estaljlislied  themselves  in  the 
whole  world,  so  that  the  association  only  requires  to  put 
the  seal  of  its  consent  upon  them  without  further  trouble. 

This  preparation  is  long  and  difficult,  but  it  ])rings 
useful  work  with  it,  which  only  finds  its  last  visible  ex- 
pression in  a  final  conclusion. 

The  uniform  methods  recommended  by  the  Brussels 
congress  for  testing  metals,  alloys,  hydraidic  cements, 
wood,  and  pi])es  of  clay,  stone  and  cement,  which  are 
recognized  throughout  Europe,  but  which  are  unfortu- 
nately little  known  in  America,  were  the  first  great  re- 
sults of  much  arduous  work. 

At  the  last  congress,  resolutions  on  uniform  nomen- 
clature were  agreed  upon,  a  result  of  great  value, 
although  underestimated  by  the  writer  of  the  article,  and 
it  is  to  be  hoped  that  further  important  resolutions  on' 
unified  methods  and  on  principles  of  specifications,  as 
the  result  of  continuous  work,  will  be  arrived  at  in  the 
near  future 

Those  who  know  the  difficulties  bound  up  with  inter- 
national unifications  will  acknowledge  the  fact  that  they 
cannot  i)c  arrived  at  in  a  short  time. 

The  testing  of  materials  is  not  a  purely  theoretical 
question,  but  involves  tasks  with  which  the  industrial 
conditions  of  the  various  countries  are  closely  connected. 
The  difficulties  which  already  exist  through  this,  for  the 
unifying  of  the  methods  of  testing,  are  further  aggra- 
vated in  the  unification  of  specifications  as,  for  instance, 
for  iron  and  steel.  It  is  to  entirely  mistake  the  range  of 
the  question  and  its  connection  with  the  unequal  con- 
ditions of  production  in  different  countries,  should  the 
obstacles  which  stand  in  the  way  of  the  satisfactory  .solu- 
tion of  this  task  be  considered  of  .so  little  imjxjrtance  that 
the  association  could  have  easily  solved  them.  It  would 
he  grossly  unjust  to  condenni  the  efficacy  and  usefulness 
of  the  association  because  it  has  not  as  yet  succeeded  in 
establishing  international  specifications,  which  must, 
however,  oiler  more  weight  of  reason  for  general  recog- 
nition than  any  existing  national  standards. 

But  even  the  apparently  negative  resolution  of  the 
congress  on  this  question  is  no  deadlock,  but  is  an  induce- 
ment to  the  carrying  on  of  the  preparatory  work  of  en- 
lightenment, which,  as  has  iiccn  shown,  mu.st  precede  the 
solution  of  this  difficult  problem  and  which  must  be 
undertaken  by  an  international  body. 

Besides  this,  the  value  of  the  international  association 
lies  not  merely  in  its  attempt."*  at  unifying  the  methods 
for  testing  and  sjiecifications,  but  also  in  the  useful  iiu- 
pidse  which  is  giv('n  by  it,  as  the  central  jioint  of  resenreli 
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work  of  the  wliolo  world,  to  all  (U)uiitries,  even  In  \\\r 
most  pro^i'^'f^'^ivc  and  leading  ones.  The  most  Milualili^ 
idea  for  wliifli  Amurica,  anioiif,^  others,  has  to  tliaiik  the 
international  assoeiation  was  tiiat  of  tiie  foundation  of 
the  American  society.  The  great  imjiulse  to  the  prac- 
tical iitilizatiun  cif  metallography  given  hy  Osmond  at 
Stockholm,  or  the  impulse  to  the  testing  of  hardness 
gi\en  hy  Brinell  at  Budapest,  or  the  example  of  the  inodel 
lahoratory  at  Hrussels,  demons!  i-ating  to  the  uoi'ld  the 
apjilicMtion  of  the  newest  mrlliods  of  testing  metals — 
to  mention  only  a  (vw  [toiids  of  the  eai-lier  congresses — 
such  ini])ulses  gave  to  the  congresses  an  ini]>ortance  which 
really  cannot  be  replaced  by  the  technical  jjross,  however 
developed. 

The  last  two  congresses  were  also  rich  in  fresh  im|)ulses 
and  opened   n]>  new  vistas  of  work   I'oi'  the  near  future. 

I  believe  that  the  writer  of  the  article,  in  s])ite  of  his 
intention  to  speak  the  whole  truth  about  the  association, 
has  overlooked  many  good  points  of  its  work  and  of  its 
congresses,  though  he  has  at  the  same  time  acknowledged 
the  great  value  of  the  congress  papers  and  the  importance 
of  the  personal  intercourse  between  first-cla.ss  ex])erts  of 
the  world  brought  about  by  the  congress.  He  ])laeed, 
on  the  other  hand,  certain  deficiencies  in  too  bright  a 
light,  deficiencies,  such  as  the  organization  of  some  com- 
mittees, which  are  about  to  be  obviated. 

EkN'ST    RlCITLEIi, 

(ieneral   Secretary,  International   Association 

for  Testing  Materials. 
Nordbahnstrasse  5(), 
Vienna,  Austria. 
Nov.  15.  \'.)Vi. 

Selling  vStock  in  a  Railway  Automatic  vStop 
Company 

Sir:  The  attention  of  the  management  of  this  com- 
pany has  been  called  to  a  bnlletin.  No.  16,  issued  nnder 
date  of  Dec.  9,  1913,  bv  the  International  Signal  Co., 
of  10-t  West  42d  St.,  New  York  City.,  addressed  to  the 
stockholders  of  that  company,  the  first  paragraph  of 
which  bulletin  reads  as  follows: 

It  gives  us  great  pleasure  to  announce  that  the  officials 
of  the  Delaware,  Lackawanna  &  Western  R.R.  have  closed  an 
agreement  with  us  to  make  such  an  installation  of  our  new 
automatic  train  stop  on  that  great  sj'stem  as  will  compl>' 
with  the  requirements  of  the  Block  Signal  and  Train  Con- 
trol Board  of  the  Interstate  Commerce  Commission:  and  we 
are  now  hard  at  work  getting  new  machines  built  to  make 
this  installation. 

The  bulletin  closes  with  an  ajijieal  to  the  stockholders 
to  buy  some  of  the  treasury  stock  of  the  company,  and  at- 
tached is  a  blank  to  be  used  in  subscribing  to  the  stock. 

The  information  contained  in  the  first  paragraph  of 
said  circular,  as  also  throughout  the  entire  circular,  is 
grossly  misleading  as  to  the  arrangement  the  alxive 
named  Signal  company  has  made  with  the  D.  L.  &  W. 
R.R.  Co.     Briefly  stated,  this  iirrangemeiit  is  as  follows: 

After  an  examination  of  the  mechanism  of  -their  de- 
vice, as  shown  in  a  model  in  the  office  of  the  Signal  com- 
pany, this  company  on  Nov.  8  by  letter  authorized  the 
Signal  company  to  install  one  of  its  signals  ou  a  branch 
line  of  our  road,  the  mechanism  for  the  te.st  to  be 
put  on  a  single  engine:  this  to  he  done  solely  at  the 
expense  of  the  Signal  company,  the  railway  company's 
officials  and  employees  to  render  the  necessary  assistance 
III  making  the  installation  and  in  conducting  tests.  ITj) 
to  this  date  the  apparatus  for  the  single  signal  has  not 


been  fiirni-hcd,  W('  being  advised  that  the  Signal  company 
i>  lin>y  in  il,>  >hops  making  u])  jiarts  for  the  a])paratus 
anil  does  not  expect  to  lunc  it  complet('d  ready  for  in- 
stallation   before    .Ian.     1. 

Tbi-:  information  is  gi\en  to  the  pidilic  as,  from  in- 
i|uiries  which  our  company  has  had  from  difl'eriMit  sources, 
d  !:•  evident  the  Signal  coinjiany  is  securing  subscriptions 
to  stock  from  railway  employees,  based  on  the  misrejji'e- 
sentations  contained  in  its  bulletin  above  referred  to. 

G.   J.    R.AY. 

Chief  l<]ngineer,  Delaware,  l.<aekawanna  &  Western  R.W. 

New  York.   Dec.   18,   1912. 

\\  proof  of  the  above  letter  was  submitted  to  the 
Internatiojuil  Signal  Co.,  to  give  opportunity  to  jjresent 
its  side  of  the  case  in  the  same  issue  in  which  the  above 
letter  was  printed.     Its  rei)ly  follows. — Eu.] 

Sir — We  desire  to  thank  you  for  calling  our  attention 
to  the  letter  of  C.  .1.  Ray,  Chief  Engineer  of  the  Dela- 
ware, Fiacka wanna  &  Western  !{.]{.,  regarding  our  selling 
of  Treasury  Stock  to  our  stockholders. 

Briefly,  our  Bulletin  No.  10  was  mailed  oii]y  to  stock- 
holders of  this  company,  iuu\  not  to  "railroad  emidoyees" 
(unless  they  were  also  stockholders),  nor  at  all  to  the 
general  public.  As  will  be  noted  from  the  number  of  the 
l>ull('tin,  it  has  been  the  practice  of  the  company  to  keep 
in  touch  with  its  widely  scattered  stockholders  through 
bulletins  issued  from  time  to  time,  telling  of  the  vici.ssi- 
tudes,  good,  bad  and  indifferent,  of  our  corporation ;  and 
as  was  intended,  and  as  we  construe  it,  our  Bulletin  sets 
forth  that  the  installation  on  the  Lackawanna  is  purely 
for  testing  pur])oses,  and  its  success  or  failure  has  no 
binding  action  of  any  kind  on  that  railroad,  and  we  cer- 
tainly do  not  agree  with  any  opinion  that  it  was  mis- 
leading. 

We  would  like  to  call  attention  to  the  facts  that  only 
Treasury  Stock,  and  not  personal  stock,  was  offered  for 
subscription,  and  that  every  cent  of  the  proceeds  from 
its  sale  goes  directly  into  the  company  treasury  for  a 
working  capital,  and  not  into  the  pocket  of  any  indi- 
vidual; that  even  the  Treasury  Stock  is  offered  only  to 
present  stockholders,  practically  all  of  whom  have  been 
stockholders  for  over  six  years  and  have  been  kept  in- 
formed of  company  conditions;  and  that  this  Bulletin 
specifically  states  that  the  subscriptions  are  being  solicited 
for  the  very  purpose  of  making  this  fesiinf/  installation 
and  supervisiu;;  the  tests  thereof. 

ThK   IXTKIiXATION.M.   Sii;naI.   Co.. 

By  Jiu.N   F.   Wi-Bii.  di!.. 

Secretary. 

104  West    l-M   St.. 
New   York  City. 
Jan.  -i.  i:)i:!.' 


In  the  article  by  A.  C.  Arend,  entitled  "Investigation  of  < 
Compound  for  Producing  Dustless  Concrete  Floors"  (Engi- 
neering News.  Dec.  19,  1912),  the  following  correction  .should 
be  noted  In  Table  II  (p.  1099).  The  loads  recorded  were  total 
loads  applied  in  each  instance  on  4  sq.in.  (not  lb.  per  sq.in. 
as  printed)  and  the  total  load  on  the  iron-mixed  cubes  equals 
91<*;    of  that  on  the  neat  cubes  (not  19%  as  printed). 

In  the  article  in  the  issue  of  Jan.  2,  1913,  entitled  "Progress 
in  Military  Explosives."  the  cuts  in  Figs.  7  and  S  (p.  24)  were 
inadvertently  interchanged. 
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Failure  of  a  Reinforced-Concrete  Building, 
Detroit,  Mich. 

On  Xov.  15,  1912,  a  three-story  reinforced-concrete 
garage  in  course  of  construction  in  Detroit,  Mich.,  col- 
lapsed while  cc^-reie  was  being  laid,  and  carried  down 
a  number  of  workmen  in  the  ruins.  Three  men  were 
killed  and  a  number  of  others  were  injured  in  the  wreck. 
We  liave  refrained  from  connnenting  ou  the  disaster  until 


Fk;.  1.    I'lax  of  PoiiTioN  or  Skcond-ii.ooi;  Fisamixg 

COWHKV   BlII.DlNC 

after  the  coroner's  inquest  had  l)een  c()ni]dctcd  and,  also, 
until  a  thorough  investigation  could  Ijc  made  of  the  de- 
sign and  the  construction  of  the  building.  AVe  give 
below  the  facts  brought  out  by  the  inquest  and  by  our 
own  investigation. 

The  building  in  question  was  being  bftilt  for  S.  E. 
Cowhey.  near  the  corner  of  Earned  and  St.  Antoine  Sts., 
to  be  used  as  a  garage  and  automol)ile  repair  shop.  The 
general  design  was  made  by  Frank  L.  Malby,  a  local 
architect  with  no  ])articular  experience  in  reinforced- 
concrete  construction,  and  his  drawings  were  turned  over 
to  the  Gabriel  Ifeinforcemeiit  Co.,  a  local  concern,  for  the 
structural  design.  This  company  made  the  drawings 
from  which  the  material  was  ordered  and  according  to 
which  the  building  was  put  up.  The  contract  was  let 
to  M.  B.  Everham,  a  local  builder,  under  a  peculiar  form 
of  contract,  the  details  of  which  are  not  all  available.  It 
a])pears,  however,  to  have  been  a  form  of  force-account, 
with  the  additional  bonus  to  the  contractor  of  all  llu- 
building  material  left  after  completion.  In  effect,  the 
<ontracfor  di<l  little  le.ss  than  to  furnish  equipnu-nt,  the 
peneral  supervision  of  the  work  being  in  the  hands  of  a 
hired  suix'rintendent,  who.  it  seems,  resigned  before  thi! 
end  of  the  work,  leaving  the  suj)ervision  to  the  hoisting 
engineer  on  the  joi). 


The  plans  were  submitted  to  the  Building  Department 
of  the  City  of  Detroit,  but  this  office,  though  working 
under  an  excellent  code,  is  not  provided  with  sufficient 
technical  force  to  pa-ss  upon  reinforced-concrete  design. 
Consequently  the  approval  of  the  department  was  merely 
formal.  We  are  informed  that  there  is  no  one  in  the  de- 
partment compoteut  to  design  a  reinforced-concrete 
struct  lire. 

The  building  was  a  three-story  and  basement  structure, 
12(1  ft.  deep.  To  ft.  wide  at  the  street  front,  and  GG  ft.  G 
in.  wide  at  the  back  alley. 


^^ 

c 

"Jb-^^^H^3iI^  
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Fir,.  2.    ViKW  T>ooKiNG  Towakd  Side  of  iliii.niNti  1m- 
:\ii;niATEiA'  afteh  the  Collai'si: 

The  layout  «ms  of  the  ordinary  beam-and-column  type, 
carrying  tile-and-concrete  floors  of  varying  spans.  The 
columns  were  rectangular  in  section,  reinforced  with 
straight  '"Gabriel  ovoid"  bars,  and  rested  on  square 
pi'dc-itals  on  good  footings.  Most  of  the  beams  were  of 
T-section  (with  exceptions  as  noted  below),  reinforced 
with  "ovoid"  bars  in  the  bottom,  turned  up  to  give  tensile 
value  over  supports  and  tied  together  with  the  typical 
■(Jabriel"  loops,  as  stirrups.  The  slabs  were  of  the  tilc- 
and-concrete  type  shown  in  the  detail  on  Fig.  1.  Brick 
curtain  walls  formed  the  ma  in  showing  faces.  It  is  not 
clear  whether  Ihc  third  lioor  was  supposed  to  be  the  roof 


l''l(f.   .'i.     L<)OKl\(;   'in\\  Mill    r.i;i;Alv    m:i\Vi;i:N    ('OM-MN," 

!l    AND    Id 

(Bc.ini   1.    I   l.nik.ii  otr  iiftir  f.iilurc-  i.r  mhI   of  Htiiiiliiic.) 
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(II-  :i   wiii'kiii.i;'  IliKir.  liiil    tliiit    is  mil    iiKilcrial  at    lliis  Imir. 

'I'hr  (uncrctc  wdik  was  slarlcd  lasl  l''all,  niiil  (Ui  <)<'l. 
15  I  he  castin.u  dl'  I  he  sccniiil  lldor  was  complclcd,  'I'lic 
Wdi-k  llii'ii  innccMlcl  s(i  that  on  .\(i\.  IT),  ]<.)12,  tlic  tliini 
ll(i(ir  ill  the  real'  iil'  llii'  liiii  Id  i  iii;'  was  liciiig  (l('])()sitcd, 
wlicii,  al'irr  a  liiicf  wainiii;;'  liy  craik iii^-  siipporls  ami 
sa^',Uiii,i;' .H'irdci's,  llic  imiiil  li-cild  sccdiid  II. km-  iMiliajiscd  willi 
Ihc  ilisasi  rolls  results  iKitcil.  The  d  rawiii:;'  in  l''i,n'.  1  slinws 
IJic  rear  liavs  id'  Ilic  liiiildiii,^  ami  imlirali's  in  ihi'  liatclicil 
aiva  llii'  jiiirliuii  .d'  llic  sccdml  ll.ior  Ilia!  rcll,  Im.l;-.  •.'  is 
a  \  U'W  lakcii  iinmrdiatrly  al'trr  llic  cdllapsi",  Iciokiiij;- 
toward  Ihc  roriKT  liial    failod. 

I.ddkiiii;-  now  al  Kin'.  I,  il  will  lie  seen  tliat  1lic  mciii- 
bt'i's  wliirli  i'oll  oil  the  second  Hour  were  beams  (',  D,  E, 


Fig.  4.    \i\.\\  of  Ukeak  at  Top  of  Coli-jix  17 

F  and  L.,,  together  with  tlie  slabs  held  up  between  these 
lieams.  Xo  column  failed,  but  in  every  case  the  above- 
noted  beams  pulled  out  of  their  respective  cohunns.  For 
the  sake  of  safety  the  tottering  column  16,  with  comiect- 
ing  beams,  were  torn  down  after  the  accident,  leaving 
the  break  at  column  9,  beam  L^,  as  shown  in  Fig.  3.  In 
most  of  the  breaks  between  beams  and  columns  there  was 
no  evidence  of  any  reinforcing  connection  between  the 


I  u  d  nicinlicrs  dl  her  I  liaii  an  inch 
lii'am  rods  inid  llic  cdliiiiiii.  T 
hides  in  llic  cdliiiiiiis. 

Al  llic  liiiic  III'  llic  railiirc.  the  lliiril  I 
jiosilcil.  was  sii|i|idrlcd  hy  llic  second  Hour 
rniiii  iiiidci'  llial  Ihidi-.  'i'hc  sccomi  lldor 
liidd  c\cc]il  liy  its  own  slrcii,nlli  and  by  i 
dl'  nil  |iaii  iciilar  slrcni;lli.  In  addit  inn  t( 
df  liii'   IliHii's  llicmsidvcs  the  -I  met  lire   was 


I  wo   iiil  riisidii   of   I  liir 
iiiillcd    out,    |ca\ing 


loor,  lieiiig  de- 
III  struts  taken 

itself  was  not, 
ccasional    posts 

Ihc  dead  load 
also  siibicct  Id 


the  sliiick  and  \il)i-alidn  of  llii'  concrete  clc\aldr  uliicli 
was  Ideated  in  the  (dcNalur  haldi  at  llie  side  of  the  hllihl- 
ing.  as  shown  in  l<'ig.  ■>..  The  rranicwoik  for  this  <deva- 
lor  was  connected   to  llic  concrete  forms. 

A  cdinliinat  ion  of  had  |ti-actices  was  evidently  the  cause 
of  the  railiii-e.  The  original  architect  Jipjiarently  liad 
notliing  to  do  with  the  building,  except  to  provide  geiuM-al 
l)hiiis;  the  stniciiiral  designers  did  not  fdlldw  their  design 
beyond  their  otrice ;  the  city  did  not  pass  nii  the  design; 
the  contractor  did  luitliing  innic  than  to  furnish  eiiiiip- 
nient,  and  the  linal  sii]ierinlcndenl  was  not  competent  to 
siiper\ise  reinforccd-conci-cic  work.  So  much  for  the 
human  agencies.  The  physical  constituents  of  the  build- 
ing were  equally  bad;  the  design  is  decidedly  weak  in 
parts,  and  tlii'  concrete,  thdiigli  supposedly  the  1  : '.^  :  1 
gravel  inixtiire  riHpiii'cd  by  the  city  building  (jrdinaiiee, 
w-as  so  weak  that  it  could  be  broken  l)y  the  hand  one 
month  after  the  collapse.  It  was  testified  at  the  coroner's 
inquest  that  samples  of  the  concrete  taken  from  the 
building  broke  in  compression  at  from  400  to  .500  lb.  per 
sq.in.  This  weakness  is  partly  due  to  poor  mixing  and  in- 
sufficient cement,  though  hiw  temperatures  may  have  had 
something  to  do  with  it.  Weather-bureau  records  show 
temperatures  as  low  as  25°  ,F.  on  Xov.  l..to-3,i4wo'Week8- 
after  the  second-floor  concrete  was  placed. 

In  the  design,  attention  is  called  to  beam  D,  an  8.\12- 
in.  prismatic  section,  reinforced  with  1.84  sq.in.  of  steel. 
At  the  time  of  failure  it  is  probable  that  the  concrete  in 
this  beam  was  stressed  in  compression  up  to  1.500  lb.  per 
sq.in.  The  structural  designers  claim  that  this  beam 
was  built  with  a  T-sectiou,  but  the  drawings  do  not  call 
for  such  form.  The  concrete  in  beam  C  was  al.so  stressed 
far  above  the  design  unit  value  of  650  lb.  per  .sq.in. 
allowed  by  the  code.  At  the  same  time  the  lack  of  con- 
nection between  beam  and  column  (a  fault  of  construc- 
tion, apparently,  rather  than  design ) ,  added  to  the  weak- 
ness of  the  frame.  Tlie  slabs  proper  .seem  to  be  within 
safe  limits  of  design. 

The  coroner's  jury,  on  Dec.  18,  brought  in  a  verdict  of 
negligence  again.st  the  Gabriel  Reinforcement  Co.,  which 
was  responsible  for  the  design,  and  M.  B.  Everham,  the 
contractor  who  was  supjiosed  to  be  in  charge  of  the  work. 

.Imericnn  Electrlc-railirny  statistics  have  been  compUe-J 
and  published  in  the  "Electric  Railway  Journal"  of  Dec.  7. 
1912.  .  Of  all  the  flgures  there  shown,  we  have  reprinted  be- 
low only  the  totals  for  the  various  groups  of  states  and  the 
country  as  a  whole.  It  is  stated  that,  in  the  compilation, 
effort  was  made  to  confine  the  figures  to  operating  com- 
panies and  that  intercorporate  relationships  were  taken  into 
account  with  proper  allowances  for  duplications.  The  table 
represents  the  condition  at  the  end  of  the  calendar  year  1911. 


ber 


Com- 

Miles 

panies 

Track 

New  England  States 

121 

6.033 

79 

Eastern  States 

497 

12,395 

40 

Central  States 

315 

14,570 

30 

Southern  States 

90 

1,991 

07 

Western  States 

186 
1.209 

6,035 

93 

All  States 

41,028 

49 

Capital  Stock 

Cars  Outstanding 

15,792  $214,102,800 

34,6&4  832,926,963 

25.844  679.069,110 

4,005  172.031,620 

11.132  535.055,660 


Funded  Debt. 

Outstanding 

$152,586,543 

1,019,6.54,702 

789.332,393 

138,240,40f> 

324,520.500 


91.457    S2.4.33.186.153    $2,424,334,538 
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A  Drawbridge  Stalled  by  an  Unusual  Accident 

A  failure  iu  the  machiueiy  of  the  swing  span  of  the 
Delaware,  Lafkawanna  &  Western  E.R.  over  the  Passaic 
River  at  Newark,  X.  J.,  ou  the  moruiiig  of  Dec.  3,  in- 
terrupted traffic  for  about  three-quarters  of  au  hour.  The 
failure  occurred  about  8:30  a.m.,  uear  the  close  of  the 
morning  rush-hour  traffic,  but  delayed  a  large  number  of 
trains.  The  accident  was  caused  by  a  peculiar  breakage 
(i  parts  in  the  operating  machinery.      A  deseriptiou  of 


vertically  tra\eling  nut,  which  is  connected  to  the  wedge 
by  au  inclined  link  exerting  outward  pressure  by  toggle 
action  as  the  nut  goes  down  when  the  screw  is  turned. 

All  this  machinery  is  operated  by  a  single  electric 
motor  located  under  the  floor  of  the  bridge  near  the  cen- 
ter. The  motor  shaft,  transverse  to  the  center  line  of  the 
bridge,  carries  a  duplex  friction  clutch  of  the  ordinary 
cone  frictio  n  type,  so  arranged  that  either  one  side  of 
the  clutch  or  the  other  may  be  connected  up  to  the 
shaft.  One  side  of  this  clutch  is  coupled  to  a  pinion  (see 
Fig.  1)  meshing  with  a  differential  gear  on  a  shaft  con- 


Fig.  1.  Friction  Clutch  ox  Motor  Shaft  of  D.  L.  & 
W.  T?.R.  Pass.mc  River  BRinoK.  Xkwark,  X.  J. 

(Bolt  B  broke  Dec.  3.  and  was  thrown  between  pinion  and 
equalizer  gear  of  swintcinK  motion,  resulting  in  fracture  OI 
a  6i'«-ln.  rack-pinion  shaft.) 

the  accident  has  been  furnished  us  by  G.  J.  Ray,  Chief 
Engineer  of  the  railway  company. 

This  drawbridge  is  a  double-deck  swing,  having  two 
tracks  on  the  upper  deck  and  one  track  on  the  lower 
deck.  It  weighs  about  1000  tons.  The  structural  ar- 
rangement is  unusual  iu  that  the  bridge  is  of  the  pure 
center-ljcaring  type  and  has  wedge  bearings  on  the  cen- 
ter |iicr  iimliT  iIk;  middle  [(oinl  of  each  truss,  which  re- 


Fio.  3.    JiltoKi.N   1,1 '.-'ii    \\  I  ii.^i:-(>ri:i:\Tj\(i   Nit. 
Passaic  Rivkk  BiMDnK 

lieve  the  center  benring  when  the  bridge  is  closecl.  The 
bwinping  motion  is  actuated  by  two  pinions  on  vcrti<!il 
ehnfts  nio.thing  witli  a  circular  internal  gear  laid  on  tiie 
ma.sonry   pier.     Tiie  two  wedges  urc  each  driven  by  a 
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Section  C-D 


Fig.  2.    Paist  Plan  and  Skciiuns  of  Opioratixg  Ma- 
cHiNKi.'Y,  D.  L.  &  W.  R.R.   I'assaic  Rivhk  B;ridgk 

necting  with  the  swinging-motion  pinions,  shown  in  the 
part  plan.  Fig.  'I.  The  other  side  of  the  clutch  is  con- 
nected by  shafting  and  gearing  to  the  screws  which  oi>- 
erate  the  two  wedges,  also  shown  in  Fig.  2.  From  this 
wedge  shafting  are  also  driven  two  longitudinal  shafts 
leading  to  the  end  lifts. 

The  break  which  started  the  accident  occurred  in  the 
friction  clutch  on  the  side  which  drives  the  swinging 
motion.  This  clutch  is  shown  in  the  photograph  repro- 
duced as  Fig.  1  herewith.  The  bolt  marked  B,  one  of 
four  bolts  fastening  the  link  biacket  to  the  follower 
block,  broke  wiiile  the  bridge  was  being  closed  after  pass- 
ing a  vessel.  Apj)arentiy  the  link  and  bracket  with  part 
of  the  bolt  flew  out  and,  in  striking  some  part  of  the 
structure  or  machinery,  bent  the  bolt  and  broke  oif  the 
link.  In  tiiis  action  the  bolt  was  thrown  between  the 
pinion  and  diil'erential  gear  of  the  swinging  motion,  at 
the  right  in  Fig.  1.  While  the  jamming  of  the  bolt  be- 
tween pinion  and  gear  effectively  blocked  the  motor,  the 
whole  monientuiu  of  the  swinging  bridge  was  at  the 
other  end  of  the  drive,  acting  upon  the  two  rack-pinions, 
and  the  G/j-in.  shaft  of  one  of  these  pinions  broke  in 
the  bearing  just  over  the  pinion. 

Immediate  insi)ection  showed  the  broken  follower  bolt, 
lull  did  not  reveal  the  break  of  the  pinion  shaft,  as  this 
was  concealed  in  the  bearing.  The  bolt  and  follower  link 
ol'  the  clutch  were  ix'placed,  and  to  test  and  adjust  them 
the  bridge  was  swung  a  short  <listaiice.  In  this  operation 
the  i)inion  whose  shaft  was  broken  fell  out  and  was 
caught  between  the  upper  wedge  and  the  ma.sonry:  it 
sheared  off  the  ujjper  wedge  casting  and  broke  olV  the 
lugs  of  the  nut  operating  the  wedge  (see  Figs.  2  anil  3). 
Xotwithstanding  this  serious  bn-akage.  the  bridu'c  was 
filially  closed   with  only  three-iiuarters  of  an   hour  delay 

lo  traffic. 

It   is   proposed,   as  a  future   piv.aiition.  lo  secure  Ibc 
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Partial  Wreck  of  the  Sangamon  River  Hridj^c 
by  a  Derailed  Train:  Wabash  R.  R. 

Kiu'ly  iu  Dci't'iiiljor  ii  piirt  ol'  lliu  hridj^e  currviiiK  tliu 
\V'iil)asli  li.ll.  over  tlio  Saiigiimoii  Kivur  at  Decatur,  III., 
was  wrec'kod  by  a  derailed  train  under  unusual  conditions, 
and  particulars  of  the  accident  have  been  furnished  by 
courtesy  of  the  railway  coinjiany's  otticers. 

This  structure  consists  of  a  steel  trestle  525  ft.  long, 
built  in  18!)8;  its  height  is  from  ;J5  to  45  ft.  At  one  end 
of  the  trestle  there  are  three  steel  125-ft.  pin-connected 
deck  spans.  These  are  somewhat  light  and  are  at  present 
carried  on  falsework.  The  steel  trestle  is  of  more  recent 
construction  and  fairly  strong.  At  the  present  time,  a 
great  many  new  ties  are  being  placed  on  the  bridge,  as 
it  is  proposed  to  put  a  gantletted  track  across  it,  as 
double  track  has  been  ]irovided  on  each  side  of  the  bridge. 
On  account  of  the  volume  of  traflic,  there  is  very  little 
time  available  for  the  men  to  work  on  the  bridge,  and 
consequently  every  o])portunity  is  taken  between  trains 
in  order  that  the  work  may  be  ke])t  in  progress. 

On  the  day  when  the  accident  happened,  an  engine 
with  a  heavy  train  of  coal  .cars  crossed  the  bridge  and 
got  out  of  sight,  and  immediately  the  bridge  men  started 
to  tear  up  the  rails  in  order  to  remove  the  old  ties  aiul 
replace  them  with  new  ones.  The  freight  train  was 
stalled  after  going  .some  distance,  and  the  rear  flagman 
went  back  of  the  train  to  protect  it.  The  bridge  man 
had  a  flag  out  to  protect  the  bridge  and  warn  trains  that 
work  was  in  progress  upon  it.  The  conductor  of  the 
train  gave  the  engineman  a  signal  to  back  the  train  in 
order  to  get  a  fresh  start,  and  in  doing  this  the  train  was 
backed  onto  that  part  of  the  steel  trestle  from  which 
the  rails  and  some  of  the  ties  had  been  removed.  The 
caboose  crossed  this  opened  portion  of  the  bridge,  but  the 
heavy  steel  coal  cars  bunched  the  ties  and  fell  through  the 
trestle.  Altogether  100  ft.  of  stringers  and  floor-beams 
were  bent  and  damaged,  but  the  posts  remained  standing, 
though  they  were  badly  twisted  at  the  point  of  floor-beam 
connections. 

About  100  ft.  of  the  trestle  was  wrecked  and  nine  steel 
hopper-bottom  coal  cars  fell  to  the  ground.  Xo  other 
damage  was  done  to  the  trestle.  It  is  of  interest  to  note 
that  though  the  trestle  is  535  ft.  long,  it  was  moved  longi- 
tudinally a  distance  of  18  in.,  the  thrust  being  so  great 
that  the  cap-stones  were  moved  bodily  from  the  founda- 
tions. The  longitudinal  bracing  remained  intact,  show- 
ing it  was  amply  .strong  to  take  this  tremendous  thrust. 

The  work  required  in  resuming  traffic  was  very  simple. 
Most  of  the  work  and  time  consumed  was  in  getting  the 
wrecked  cars  out  of  the  way.  This  was  done  with  a 
wrecking  crane.  Immediately  on  receipt  of  the  informa- 
tion concerning  the  wreck,  four  large  gangs  of  bridge  men 
Were  sent  so  as  to  be  ready  to  start  work  at  daylight.  At 
one  end  of  the  gap  a  pile-driver  started  to  drive  the  neces- 
sary piling  and  other  work  necessary  for  a  trestle.  At 
the  other  end,  which  happened  to  be  on  hard  ground, 
bents  were  framed  and  a  trestle  was  constructed.  A  very 
heavy  wind  was  blowing  at  the  time,  w'hieh  made  the 
work  all  the  more  difficult  to  accomplish.  It  took  3G 
hr.  to  close  the  gap  so  that  trains  could  operate  over  the 
new  trestle.  In  all,  about  200  men  were  employed  in 
clearing  up  the  wreck,  shoveling  away  the  coal,  taking 
away  the  steel  stringers  that  were  in  the  way,  and  doing 
the  necessary  work  incidental  to  constructing  a  temporary 
trestle. 


Conferences  on  the  Maintenance  and  Operation 
of  Irrigation  Work. 

Conlcreiu'cs  of  hjcal  managers  of  irrigation  canals  and 
of  cm|)loyees  of  the  U.  S.  iteclamation  Service  were  held 
at  various  points  in  the  West  during  1!)12.  Notes  on  the 
conferences  at  Bozeman,  Mont.,  and  Hoi.se,  Idaho,  were 
printed  in  our  issues  of  Xov.  7  and  14,  1912.  Brief  men- 
tion of  thre('  later  conferences  follow. 

North  Yakima,  Wasii. — This  meeting  was  held  on 
Oct.  31.  The  need  of  .s])ecial  training  on  the  jnirt  of 
irrigation  managers  was  emphasized.  Stress  was  laid 
upon  the  desirability  of  delivering  water  on  the  rotation 
rather  than  the  continuous  flow  ])lan,  since  the  latter  is 
liable  to  give  too  small  a  volume  and  head  and  to  lead 
to  waste. 

CoiiVALLiH,  Ohe. — This  conference  was  held  on  Xov. 
6-7,  at  the  Agricultural  (,'ollege,  with  the  principal  mem- 
bers of  the  faculty  in  attendance.  Prof.  .1.  A.  Kexell  e.K- 
I)lained  a  sim])le  system  of  farm  records  and  urged  uj)on 
the  farmer  the  necessity  of  keeping  an  account  of  his 
profits  and  losses. 

Berkelky,  Calif. — The  next  of  these  conferences  was 
held  at  Berkeley,  on  Nov.  12-13,  again  with  members  of 
a  college  faculty  present.  It  was  agreed  that  water  used 
for  irrigation  should  be  .so  delivered  that  the  payment 
would  be  made  for  a  corresponding  proportionate  amount 
of  the  total  of  the  deliveries.  In  the  Imperial  Valley, 
Southern  California,  water  payments  are  on  a  measure- 
ment basis.  Irrigation  is  carried  on  under  large  heads  of 
5  cu.ft.  per  sec.  or  more,  but  the  applications  of  water  are 
light,  a  depth  of  about  21/2  in.  at  a  time  being  required 
for  alfalfa.  The  seepage  losses  are  less  than  10%.  proba- 
bly due  to  the  lining  of  the  canals  with  silt. 

The  evaporation  from  Salton  Sea  is  proving  to  be  less 
than  was  anticipated,  probably  5I/2  to  6  ft.  in  depth  per 
year. 

Drainage  of  irrigated  lands  in  California  is  a  general 
need.  Many  of  the  irrigation  companies  provide  drains 
with  their  irrigation  ditches. 

A  large  number  of  pumping  plants  are  being  built  in 
California  at  a  first  cost  of  $25  per  acre  of  land  irrigated. 
This  is  low,  but  the  maintenance,  operating  and  depre- 
ciation charges  are  from  $5  to  $10  per  acre-ft.  of  water 
raised  50  ft. 

In  leveling  land  for  irrigation  in  California  expendi- 
tures of  $35  to  $60  per  acre  are  justified  to  get  the  land 
as  level  as  possible  and  to  provide  irrigation  checks  which 
will  permit  irrigation  to  be  carried  on  at  three  acres  j)er 
hour,  under  a  head  of  10  to  15  .sec.-ft. 

Finally,  the  opinion  was  expressed  at  Berkeley,  that 
the  most  efficient  irrigation  manager  is  usually  a  man 
with  ex])erience  in  the  management  of  large  cor])orations. 


Indlctmentti  AgainHt   Kallnay  OffleerM  for  ManHlaaKhter  on 

account  of  railway  accidents  have  recently  been  found  in 
Connecticut  and  in  Indiana.  In  Connecticut  a  Vice-President, 
the  General  Manager  and  the  Superintendent  of  the  New  York. 
New  Haven  &  Hartford  R.R.,  were  indicted  on  account  of  the 
deaths  which  occurred  in  the  wreck  of  the  Springfield  Ex- 
press at  Westport.  in  October. 

In  Indiana,  on  account  of  the  wreck  on  the  Cincinnati. 
Hamilton  &  Dayton  R.R.,  on  Nov.  13,  in  which  16  persons  lost 
their  lives  when  a  passengrer  train  ran  into  an  open  switch, 
indictments  have  been  found  against  the  Directors  and  the 
President,  two  Vice-Presidents.  General  Manager.  General 
Superintendent,  Division  Superintendent,  and  also  against 
the  engineer  and  brakeman  of  the  freight  train  for  which 
the  switch  was  opened. 
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Tbe  Explosion  of  a  Compressed-air  Tank,  at  Quincy.  Mass., 
on  Jan.  1,  caused  the  death  of  two  men  who  were  making 
repairs  on  the  tank.  The  accident  occurred  in  a  granite  yard 
and  the  tank  was  part  of  the  compressed-air  storage  system 
from  which  pneumatic  drills  and  hammers  were  operated.  At 
the  time  of  the  failure  the  repairs  on  the  tank  had  been 
completed   and    the  air  was   being  let   in    to   test   its   tightness. 

.V  Fall  ol  Earth  imprisoned  nine  workers  in  the  East  T^e- 
high  mines,  at  Tamaqua,  Penn.,  on  Dec.  31,  and  they  were  not 
rescued  until  35  hr.  later.  During  this  time  one  of  the  min- 
ers died  from  the  lack  of  food  and  fresh  air.  and  two  of  the 
others  were  removed  in  a  collapsed  condition.  The  avail- 
able account  of  the  accident  is  not  clear  as  to  its  cause,  but 
the  statement  is  made  that  a  rush  of  water  from  some 
abandoned    workings  caused   the  earth   movement. 

A  DlKester  Exploded  at  the  plant  of  the  Laurentlde  Paper 
Co.,  Grand  Mere,  Que.,  on  Dec.  22,  killing  four  and  injuring 
two  of  the  employees  in  the  sulphide  mill.  The  digester  was 
a  large  brick-lined  boiler  in  which  the  chipped  wood  was  re- 
duced to  pulp  by  cooi<ing  with  steam  and  sulphurous  acid.  It 
had  been  regularly  inspected  previous  to  the  accident,  ac- 
cording to  press  accounts,  and  was  apparently  in  good  con- 
dition. 

An  Example  of  Rapid  Coal-loadlne  was  given  recently  at 
the  Curtis  Bay  (Baltimore)  pier  of  the  Baltimore  &  Ohio 
R.R.,  when  7473  tons  of  coal  were  transferred  in  3%  hr.  from 
cars  to  the  steamer  "Newton,"  owned  by  the  Federal  Coal  & 
Coke  Co.,  of  Boston.  This  is  equivalent  to  about  1993  tons 
per  hr..  a  marked  increase  over  the  previous  record  at  the 
same  place,  of  1816  tons  per  hr..  established  on  Oct.  11,  with 
a   slightly   larger   total   tonnage. 

\  Bridee  Failure  and  Train  Wreck  on  the  Chesapeake  & 
Ohio  R.U..  near  Huntington,  W.  Va.,  on  Jan.  1.  killed  seven 
and  injured  six  others  among  the  train  crew  and  ironworkers, 
who  were  on  the  bridge  at  the  time  of  its  collapse.  The 
bridge  was  being  double-tracked  and  false  work  had  been 
erected  to  give  additional  strength  during  these  alterations. 
The  wrecked  train  was  a  westbound  freight,  and  just  pre- 
vious to  the  accident  a  passenger  train  also  westbound  had 
passed  safely  over  the  bridge  but,  according  to  press  ac- 
counts. Its  passage  had  caused  the  structure  to  sway  and 
tiemble   considerably. 

.\  .Snon  Slide,  at  Fernle.  n.  C.  on  Dee.  30,  killed  six  men 
and  Injured  six  others,  employees  of  the  Crow's  Nest  Pass 
Coal  Co..  who  own  and  operate  the  Coal  Creek  Mines.  The 
dead  and  Injured  were  reported  as  working  In  a  carpenter 
shop  in  the  path  of  the  slide  and  press  accounts  state  that 
there    was    no    warning    given    of    the    approach    of    the    slide. 

It  la  worthy  of  note  that,  on  Apr.  29.  1903,  a  land-slide  of 
laige  proportions,  occurred  at  Frank,  Alta.,  only  30  miles 
from  the  scene  of  the  above  accident.  This  land-slide  In- 
volved the  displactment  of  a  large  section  of  Turtle  Moun- 
tain and  caused  the  death  of  66  people,  besides  burying  a 
number  of  houses   and   some   valuable    mining   machinery. 

A  HlKh  Wind  Struek  New  York  City  on  Jan.  3,  accom- 
pcnled  by  a  drop  In  temperature  and  a  lowering  of  the 
barometer.  The  wind  velocity,  as  measured  by  the  U.  S. 
Weather  Bureau,  at  Its  station  on  the  Whitehall  Building, 
varied  from  80  to  87  mlle.s  an  hour  from  2  to  3:30  p.m.,  and 
for  a  very  short  period  a  value  of  90  ml.  per  hr.  was  re- 
corded. This  latter  figure  ha.s  only  been  exceeded  In  recent 
years  by  the  record  established  on  Feb.  22,  191 2,  and  noted  In 
our  Issue  of  Feb.  29,  1912,  when  a  velocity  of  96  ml.  per  hr. 
was  noted.  The  barometer  fell  to  28.61  In.  during  the  storm 
of  Jan.  3,  establl.shing  a  new  record  for  New  York,  as  the 
lowest   pressure   previously   noted   was   28.81    In. 

An  VnderKround  Hlver  was  pierced,  on  Dec.  23,  by  the 
advance  heading  of  the  tunnel,  which  Is  being  driven  through 
the  Cote  d'Or  Mountains,  In  France.  The  new  tunnel  Is  be- 
ing driven  on  a  cutoff  which  will  shorten  the  line  and 
lower  the  elevation  of  the  main  railway  line  from  Paris  to 
Italy  by  way  of  Lausanne,  Switzerland,  and  the  SImplon 
Tunnel.  The  stream  of  water  pierced  by  the  advance  heacllng 
was  of  such  volume  and  pressure  that  the  workmen  In  the 
tunnel  barely  escaped  with  their  lives.  Cable  dispatches  from 
Berne,  on  Dec.  28,  stated  that  the  flow  from  the  tunnel  had 
Increased  In  volume  since  It  was  first  pierced  and  had  swi'lled 
the  rivers  In  the  vicinity  to  a  dangerous  extent.  llnlesH  the 
flow  Is  from  an  underground  reservoir  so  that  It  will  In  lime 
exhaust  Itself,  It  Is  believed  that  the  tunnel  will  have  to  be 
abandoned. 

An  AI*rod>namleal-lnlHirntor.v  CommlxMlon  of  19  members 
has  been  appfilnted  by  Pn-Bld.nt  T.ift  to  InveHtlgiile  the  need 
and  pcisHlbllltles  of  such  an  Institution  as  was  rernm- 
mended  by  Capt  W.  T.  rhamberH,  Chief  Olllcer  of  the  naval 
aviation    corps    (sec   Kng.   News,   Dec.    26,   1912,   p,   1201),      The 


Commission  comprises  the  following:  R.  S.  Woodward,  presi- 
dent of  the  Carnegie  Institute  of  Washington  (Chairman); 
C.  D.  Walcott,  secretary  of  the  Smithsonian  Institution:  S.  W. 
Stratton,  director  of  the  U.  S.  Bureau  of  Standards;  Prof. 
W.  J.  Humphreys,  consulting  physicist  of  the  U.  S.  Weather 
Bureau;  Gen.  James  Allen,  chief  signal  officer  of  the  U.  S. 
Army;  Maj.  Samuel  Reber,  signal  officer  of  the  Eastern 
District,  U.  S.  Army;  Capt.  W.  I.  Chambers,  in  charge  of 
aviation,  U.  S.  Navy;.  Naval  Constructor  D.  W.  Taylor,  In 
charge  of  model  basin,  U.  S.  Navy;  M.  B.  Sellers,  Aeronautical 
Society,  New  York  City;  H.  A.  W.  Wood,  vice-president  of 
the  Aero  Club  of  America;  B.  J.  Arnold,  Aero  Club  of  Chi- 
cago; Prof.  W.  F.  Durand,  Leland  Stanford  University;  Prof. 
Richard  MacLauren,  president  of  the  Massachusetts  Institute 
Technology;  C.  M.  Manly.  New  York  City;  Harold  M.  Sewall, 
Bath,  Me.;  Hon.  Herbert  Parsons,  New  Y'ork  City;  Col.  Fred- 
erick N.  Smith,  Peoria,  111.;  Hon.  Frank  W.  Rollins,  New 
Hampshire,  and  as  recorder  of  the  Commission;  Dr.  A.  F. 
Zahn,   secretary   of  the  Aero   Club   of  Washington,   D.   C. 

A  Municipal  Asphalt  Plant  for  the  District  of  Columbia 
is  again  advocated  in  a  report  sent  by  the  Commissioners  to 
the  House  of  Representatives.  Acting  under  a  special  ap- 
propriation of  the  last  Congress,  David  E.  McCorab,  now 
Engineer  of  Bridges  of  the  District,  has  been  making  an 
exhaustive  study  into  the  question  of  municipal  asphalt 
plants  and  has  just  presented  a  report  in  which  he  thorovghly 
endorses  the  project  and  recommends  the  appropriatio  i  of 
$90,000  to  build  the  plant.  His  figures  showing  the  saving 
of  such  a  plant  are  as  follows.  , 

I'ri.-i'with 
municipal 
Contract   a.sph;ilt  plant 
Using  lake  pitch   asphalt  price        (estimated) 

Standard    asphalt    pavement,    sq.yd .  .      ?1.7142  51.402S 

Standard   asphalt  surface,   sq.yd 0.65SO  ().4(;(I0 

Standard    asphalt    binder    on    resur- 
face   work,    cu.ft 0.2940  0.2023 

Standard    asphalt    surface    on    minor 

repair    work,    cu.ft 0.6S40  0.6003 

Standard    asphalt    binder    on     minor 

repair    work,    cu.ft 0.4440  0.3953 

Using   any    brand   of   asphalt    con- 
forming   with    specifications    foi- 
asphalt 
Standard    asphalt    surface    on    mitior 

repair    work,     cu    ft 0.5540  0,4184 

Standai'd     asphalt    binder    on     minor 

repair    work,    cu.ft XJ.ISIO.  0.3701 

The  Coal  Production  for  the  United  States  for  the  year 
1912,  has  been  estimated  by  E.  W.  Parker,  of  the  U.  S.  Geo- 
logical .Survey,  at  550.000.000  short  tons,  surpassing  the  pre- 
vious high  record  of  1910  by  about  10%.  This  estimate  is 
based  largely  on  information  received  by  correspondence 
with  coal  operators  and  on  records  of  shipments  over  some 
of  the  more  important  roads.  A  decrease  in  the  production 
of  anthracite  is  expected  on  account  of  the  seven  weeks' 
cessation  of  work  In  the  spring  of  the  year. 


PERSONALS 


Mr.  R.  Bowen,  General  Sales  Manager  of  the  lOpplng-Car- 
penter  Co.,  Pittsburgh,  Penn.,  has  been  appointed  General 
Manager. 

Mr.  V.  F.  Drugan  has  been  promoted  to  be  Assistant  Di- 
vision Engineer  of  the  Philadelphia  division  of  the  Baltimore 
Ac    Ohio    R.R. 

Mr.  Tvy  li.  Lee,  In  charge  of  the  publicity  bureau  of  tlw 
Pennsylvania  R.R.,  In  1908  and  1909,  has  been  appointed 
executive    assistant    to    President    Samuel    Rea. 

Mr.  T.  Paul  Jones,  a  civil  engineer,  of  Sun  Francisco,  Calif., 
has  joined  the  staff  of  Judd  &  Co.,  Auditors  and  Eindency 
Engineers,   140   Nassau   St.,    New    York   City. 

Mr.  Roy  S.  Lanphear  has  resigned  os  Manager  and  Chemist 
of  the  Plalnfleld,  N.  J.,  sewage-disposal  plant  to  become  Chi.  f 
Chemist    of   the    Worcester,    Mass.,    sewage-disposal    plant. 

Mr.  M.  C.  Kennedy,  Vice-President  and  General  Superin- 
tendent of  the  Cumberland  Valley  R.n..  Chamhershiirg,  Penn.. 
has  been   elected    President.   »uc< ling   Mr.   Jnmi's   McCrea. 

Mr.  Samuel  Rea.  M.  Am.  Soc.  C.  V...  President  of  th.>  Penn- 
sylvania R.R..  has  been  elected  a  director  of  the  New  York. 
New   Haven   &   Hartford   R.R.,    succeeding  Mr.   James   McCreti. 

Mr.  II.  W.  McMaster,  formerly  Receiver  and  General  Man- 
ager of  the  Wabash-Termlniil  Ry..  has  been  appointed  Gen- 
eral Manager  of  the  Wheeling  &  Lake  Erie  R.R.,  at  Cleve- 
land,   Ohio. 
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Mr.   i;.    .''.    lObi-rly,    fcJl'liuTl y    wltti    lli,.   ciiKir r-lrm    i slrii.- 

tloii  corps  at  the  Sand  I'atch  tiiiunl  tit  H\>-  HHltliriotc  ,i;-  iilil.i 
R.U..  ha-M  b«en  appointed  Asslstiuit  DIvImIdm  lOiiKliicff  of  llir 
Npwai-lt    (llvlalon. 

Mr.  T.  W.  K.iiii.il.v.  .Superlnti'iid.-nt  of  the  ChlcaKo,  Mll- 
waukcf  i^i  St.  I'liul  Uy.,  at  Eau  c;iali<',  Wis.,  has  bt-eii  pro- 
moted to  be  Assistant  to  the  General  ManaKer,  with  luiid- 
qiiaiteis  at  St.    Paul.  Minn. 

Mr.  R.  E.  Brooks,  formerly  of  the  Abbey-Brooka  Co..  New- 
ark. N.  .1.,  has  been  appointed  District  Mana^i'r  for  (In- 
Koehi-lriK  Machine  Co..  MilwauUee,  Wis.,  with  olllie  al  r.ii 
Church    St..   New    York   City. 

Mr.  R.  J.  Mlddleton.  Assistant  EnBlneer  on  the  Chicago. 
Milwaukee  &  St.  I'aul  Ry.,  has  beeTi  appointed  Ensineer  of 
Track  Elevation,  In  charge  of  the  track  eli'vatlon  work  on 
Bloomlnprdale   Road.   Chlcagro. 

Mr.  D.  E.  Douty  has  resigned  his  ixisition  with  the  U.  S. 
Bureau  of  Standards,  WashinKton.  I).  ('.,  to  become  General 
Manager  of  the  United  States  ConiliticininMr  &  Testing  Co..  SIO 
Hudson    St.,    New    York    City. 

Mr.  Beaudrlc  L.  Howell  has  entered  partnership  with  his 
father.  Mr.  David  .1.  Howell.  M.  Am.  Soc.  C.  E..  under  the 
firm  name  of  David  J.  Howell  &  Son.  with  offlces  In  the  Union 
Trust   Bldg.,   Washington,    D.    C. 

Mr.  Gilbert  S.  Walker.  M.  Am.  Soc.  M.  E..  Assistant  In- 
specting Engineer  for  the  Isthmian  Canal  Commission,  Wash- 
ington, D.  C.  will  hereafter  be  in  charge  of  a  New  York  City 
'  office  of  the  Commission,   at  24  State  St. 

Mr.  Charles  T.  Main.  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer. Boston,  Mass..  has  been  elected  a  term  member  of  the 
corporation  of  the  Massachusetts  Institute  of  Technology. 
Mr.  Main   Is  a   member  of  the   class  of  1S90. 

Mr.  G.  L.  Peck.  General  Manager  of  the  Pennsylvania  R.R. 
Lines  West  of  Pittsburgh,  has  been  elected  Vice-President.  In 
charge  of  transportation.  Mr.  Peck  entered  the  service  of 
the   Pennsylvania    R.R..   in    1S74.   as  a  telegraph   operator. 

Mr.  John  M.  Van  Gelder.  Assistant  Engineer.  Board  of 
Water  Supply  of  the  City  of  New  York,  has  resigned  to  be- 
come County  Engineer  of  Bergen  County,  N.  J.  Mr.  Van 
Gelder  was  formerly  with  Westinghouse,  Church,  Kerr  &  Co., 
New  York  City. 

Mr.  Grant  Hall.  Assistant  General  Manager  of  the  western 
lines  of  the  Canadian  Pacific  Ry..  has  been  promoted  to  be 
General  Manager,  succeeding  to  a  part  of  the  duties  of  Vice- 
President  George  Bury,  whose  title  has  been  Vice-President 
and   General   Manager. 

Mr.  J.  G.  Code,  formerly  General  Superintendent  of  the 
Wheeling  &  Lake  Erie  R.R..  has  been  appointed  General  Man- 
ager of  the  Wabash-Pittsburgh  Terminal  Ry.,  with  head- 
quarters at  Pittsburgh,  Penn.,  succeeding  Mr.  H.  W.  Mc- 
Master,   resigned,   as  noted   elsewhere. 

Mr.  A.  R.  Merrick,  formerly  Superintendent  of  the  Pere 
Marquette  R.R..  at  Saginaw,  Mich.,  has  been  appointed  Gen- 
eral Superintendent  of  the  Western  Maryland  Ry..  with  head- 
quarters at  Baltimore.  Md.,  succeeding  to  the  duties  of  Mr. 
J.    A.    Shepherd.    General    Manager,    resigned. 

Mr.  William  O'Herin.  Superintendent  •  of  Machinery  & 
Equipment,  Missouri,  Kansas  &  Texas  R.R..  Parsons,  Kan., 
has  been  promoted  to  be  Assistant  to  the  General  Manager. 
He  is  succeeded  as  Superintendent  of  Machinery  &  Equip- 
ment by  W.   L.   Kellogg,   as  noted  in  our  issue  of  Nov.   28. 

Mr.  W.  J.  Tollerton.  Mechanical  Superintendent  of  the 
Chicago.  Rock  Island  &  Pacific  Ry..  has  been  appointed  Gen- 
eral Mechanical  Superintendent  with  full  charge  of  the 
mechanical  department.  This  follows  the  resignation  of  T. 
Rumney.  Assistant  Second  Vice-President,  who  has  been  at 
the    head    of    this    department. 

Mr.  H.  W.  Sheridan,  former  .Superintendent  of  the  South- 
ern Pacific  Ry..  at  Sacramento.  Calif.,  has  been  appointed 
General  Superintendent  of  the  Louisiana  Western  R.R.  and 
Morgan's  Louisiana  &  Texas  R.R.  &  Steamship  Co..  subsid- 
iaries of  the  Southern  Pacific  Ry.,  at  New  Orleans,  La.,  suc- 
ceeding  Mr.    W.    M.    Hobbs.    resigned. 

Mr.  Cass  Gilbert.  Architect,  of  New  York  City,  has  been 
elected  a  term  member  of  the  corporation  of  the  Massachu- 
setts Institute  of  Technology.  Mr.  Gilbert  is  a  past-presi- 
dent of  the  American  Institute  of  Architects,  and  is  the  de- 
signer of  the  Woolworth  Building  and  other  famous  struc- 
tures in  New  York  City.  He  graduated  in  the  class  of  18S0. 
Messrs.  W.  G.  Ross.  Farquhar  Robertson  and  Lieut. -Col. 
E.  A.  Labelle  have  been  appointed  members  of  the  Montreal. 
Que..  Harbor  Commission.  Mr.  Ross  is  the  Managing  Di- 
rector of  the  Montreal  Street  Rys. :   Mr.  Robertson   is  the  hea.l 
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.Mr.  !••.  W,  .Mitiot.  M.  Am.  Soc.  C.  10..  has  reslgnc-d  as  (.'on- 
.sliiiitlon  Manager  of  the  Klectilc  Hond  *  Share  Co.,  and  as 
\lci-pr<'HldeMt  and  ("onslructlon  Manager  of  the  Yadkin  Rlvei- 
I'owcr  (;o..  New  York  (;ily.  to  bi'come  Construction  Manager 
of  till'  Ebro  Irrigation  &.  Power  Co..  whl<:h  Is  Incorporated  by 
the  l<\  S.  Pearson  Engineering  Corporation  to  construct  two 
hydro-electric    power    plants    on    the    Ebro    River    In    .Spain. 

Mr.  E,  ().  Reeder.  Chief  Engineer  of  the  Chicago.  Mil- 
waukee H  I'uget  Sound  Ry..  has  been  appointed  Assistant 
Chief  Engineer  of  the  Chicago.  Milwaukee  *  St.  Paul  Hy. 
Mr.  Iteedirs  title  Is  changed  to  fit  the  reorganization  of  th- 
Pacific  coast  extension  of  the  railway,  which  has  hitherto 
been  conducted  as  a  separate  organization.  Mr.  Charles  K. 
Loweth.  M.  Am.  Soc.  C.  E..  is  Chief  Engineer  of  the  entire 
Chicago.  Milwaukee  &  St.  Paul  Ry.  system,  of  which  the 
Chicago,    Milwaukee  &    Puget   Sound    Ry.   Is  now   a   part. 

Mr-.  .Joseph  D.  Evans  has  resigned  as  Chief  Engineer  of 
the  Montreal  (Que.)  Tramways  Co.  to  become  Construction 
Manager  of  the  Electric  Bond  &  Share  Co.,  New  York  City, 
succeeding  Mr.  F.  W.  Abbot,  resigned,  as  noted  elsewhere. 
Mr.  Evans  studied  civil  engineering  at  the  Massachusetts  In- 
stitute of  Technology  and  was  later  engaged  in  surveys  for- 
the  proposed  NIcaraguan  Canal  and  later  In  preliminary  work 
for  the  Panama  Canal.  For  a  number  of  years  he  was  en- 
gaged in  railway  construction  in  South  America  .  On  return 
to  this  country  he  entered  into  electric  railway  construction 
and  hydro-electric  power  development  until  1911,  when  he 
accepted  the  position  of  Chief  Engineer  of  the  Montreal  Tram- 
way.si  Co. 

Mr.  W.  F.  Wells.  M.  Am.  Inst.  E.  E..  formerly  General  Su- 
perintendent of  the  Edison  Electric  Illuminating  Co.,  Brook- 
lyn, N.  Y.,  has  been  promoted  to  be  General  Manager,  suc- 
ceeding Mr.  W.  W.  Freeman,  Assoc.  Am.  Iirst.  E.  E.,  resigned. 
After  several  years'  work  as  a  stenographer  and  secretary. 
Mr.  Wells  decided  to  study  electrical  enginering  and  took  a 
special  course  at  Rutgers  College.  New  Brunswick,  N.  J.. 
Vvhere  he  graduated  with  the  class  of  1S92.  His  service  with 
the  Edison  Electric  Illuminating  Co..  of  Brooklyn,  began  in 
August,  1S92,  as  a  draftsman.  In  1894  he  was  made  Electri- 
cal Superintendent.  In  April.  1S97,  he  resigned  this  position 
and  went  to  New  York  as  Assistant  General  Manager  of  the 
Manhattan  Electric  Light  Co.,  in  charge  of  the  technical  de- 
partments. When  this  company  was  absorbed  by  the  New 
Y'ork  Edison  Co..  Mr.  Wells  became  a  District  Superintendent 
of  the  latter  company,  and  later  had  charge  of  the  first  in- 
stallation of  rotary  converters,  transformers,  etc.,  for  6600- 
volt  transmission.  He  was  made  General  Superintendent  of 
the  Edison  Electric  Illuminating  Co..  of  Brooklyn,  in  190.'). 
Mr.  Benjamin  McKeen,  M.  Am.  Soc.  C.  E..  recently  General 
Manager  of  the  Vandalia  R.R.,  St.  Louis.  Mo.,  has  been  ap- 
pointed General  Manager  of  the  Pennsylvania  R.R.  Lines 
West  of  Pittsburgh,  succeeding  Mr.  C.  L.  Peck,  elected  Vice- 
President,  as  noted  elsewhere.  Mr.  McKeen  is  a  native  of 
Terre  Haute.  Ind..  and  graduated  from  the  Rose  Polytechnic 
Institute  in  18S5.  His  railway  service  began  as  a  draftsman 
in  the  office  of  the  Superintendent  of  Motive  Power  of  the 
Terre  Haute  &  Indianapolis  R.R..  which  afterward  became 
part  of  the  Vandalia  R.R.  .\fter  a  year  in  the  drafting  room 
he  entered  the  field  enginering  corps  as  a  rodman.  He  was 
promoted  to  be  Resident  Engineer  on  Construction  of  the 
Terre  Haute  &  Logansport  R.R..  and  was  later  engineer  of 
Maintenance-of-Way  of  this  division  of  the  Terre  Haute  & 
Indianapolis  R.R.  In  1894  he  changed  to  the  operating  de- 
par-tment  as  Superintendent  of  the  Peoria  division;  since  then 
he  has  held  important  positions  in  the  operating  depart- 
ments of  the  Vandalia  R.R..  nrrd  the  Pennsylvania  R.R.  Lines 
West  of  Pittsburgh.  Mr.  McKeen  has  been  General  Manager 
of   the   Vandalia   R.R.   since   1903. 

Messrs.  S.  G.  Pollard,  M.  Am.  Soc.  M.  E.,  and  J.  W.  Ellms 
announce  the  formation  of  the  partnership  of  Pollard  & 
Ellms.  Consulting  Engineers.  603  Miles  Greenwood  Bldg..  Cin- 
cinnati. Ohio.  Mr.  Pollard  is  a  graduate  in  mechanical  en- 
gineering of  Cornell  University,  and  for  a  number  ot  years 
was  coirnected  with  the  Holley  Manufacturing  Co.  and  the 
Snow  Steam  Pump  Works,  at  Buffalo.  N.  Y.  More  recently 
he  was  Mechanical  Engineer  for  the  state  board,  which  had 
charge  of  the  construction  of  the  Cincinnati.  Ohio,  water- 
works and  water-purification  plant.  After  the  completion  ot 
this  work  Mr.  Pollard  was  Superintendent  until  recently, 
when  he  resigned  to  devote  his  whole  time  to  consultation 
work.  Mr.  Ellms  received  his  technical  education  at  the 
Massachusetts  Institute  of  Technology  and  for  a  number  of 
years    was    Assistant    Chemist    for    the    Massachusetts    State 
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Board  of  Health;  and  Chemist  of  the  Brooklyn.  N.  T..  health 
department.  He  was  a  member  of  the  engineering  staffs  in 
the  design  and  construction  of  the  Louisville,  Ky.,  and  Cin- 
cinnati water-filtration  plants.  For  the  past  five  years  he 
has  been  Superintendent  of  the  Cincinnati  water-purification 
plant.  Mr.  EUms  will  continue  in  this  position  and  devote 
only  a  part   of  his  time  to   the  new  firm. 


OBITUARY 


Morris  Morton,  a  young  engineer  employed  by  the  Sperry 
Gyroscope  Co..  N'ew  York  City,  committed  suicide  on  Dec.  29. 
He  had   recently   suffered   from   an   attack   of   appendicitis. 

Julian  Thornley.  M.  Am.  Soc.  C.  E..  committed  suicide 
in  the  Masonic  Hall  Bldg..  Xew  York  City.  Dec.  28.  He  was 
44  years  old  and  was  formerly  an  engineer  with  the  New 
York  State  Water  Supply  Commission. 

Frank  P.  Shepard,  a  member  of  the  firm  of  Morris  & 
Shepard,  railway  contractors,  died  at  his  home  in  St.  Paul, 
Minn..  Dec.  25.  from  pneumonia.  He  was  a  son  of  Mr.  D.  C. 
Shepard,    M.    Am.   Soc.   C.    E..    of  St.   Paul. 

Oliver  M.  Weand,  of  the  firm  of  McMullen,  Weand  &  Mc- 
Dermott,  Contractors,  New  York  City,  died  at  Reading,  Penn., 
Jan.  2.  Mr.  W'eand's  firm  was  contractor  for  the  Hartford, 
Conn.,  masonry  arch  bridge,  described  in  our  issue  of  Oct. 
22,    190S. 

William  L.  Bailie,  a  retired  Chief  Engineer  of  the  United 
States  Navy,  died  at  the  Naval  Hospital,  Washington,  D.  C, 
Dec.  27.  He  entered  the  navy  during  the  Civil  War,  in 
1863.  In  1885  he  was  retired  from  active  service  because  of 
injuries  received  in  the  line  of  duty.  For  a  number  of  years 
he  was  engaged  in  scientific  work  for  the  U.  S.  Fish  Com- 
mission, and  in  1892  was  made  Director  of  the  department  of 
mechanics'  arts,  science  and  technology,  at  the  Drexel  In- 
stitute. Philadelphia,  Penn.  He  was  advanced  to  the  grade 
of  Chief  Engineer  and  retired  by   Act  of  Congress   In   1906. 

Roswell  Miller,  Chairman  of  the  Board  of  Directors  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  was  found  dead  in 
bed  at  his  home  in  New  York  City,  on  Jan.  3.  Except  for 
servants,  he  was  alone  in  the  house  at  the  time,  his  family 
being  at  his  country  home  at  Mlllbrook,  N.  Y.  The  day  be- 
fore he  had  spent  at  his  office  as  usual.  Mr.  Miller  was  born 
in  Hartford.  Penn..  Oct.  28,  1843.  When  18  years  old  he  was 
a  soldier  In  the  Union  Army,  was  promoted  to  First  Lieuten- 
ant, and  saw  service  In  many  battles  In  the  Civil  War.  Fol- 
lowing the  war  he  was  actively  engaged  In  the  building  of 
the  Cairo  &  Vlncennes  R.R.,  of  which  he  became  General 
Superintendent.  He  was  associated  with  th"  development  and 
consolidation  of  many  railways  In  the  Middle  West,  becoming 
General  Manager  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
in  1885,  and  F'resldent  In  1888.  He  retired  from  the  active 
management  of  the  company   in   1899. 

Robert  Forsyth,  for  many  years  President  and  Chief  En- 
gineer of  the  Union  Iron  Works,  San  Francisco,  Calif.,  died 
at  his  home  In  that  city  on  Dec.  18,  aged  66  years.  Mr. 
Forsyth  went  to  the  West  coast  In  1870  as  Chief  Engineer 
of  the  steamship  "Prince  Alfred."  At  that  time  he  joined  the 
staff  of  the  Pacific  Mall  Co.  After  several  more  years  of  sea 
».  rvlce  he  was  made  Assistant  Superintending  Engineer  of 
the  company.  Later  he  was  appointed  Engineer  of  the  Rlsdon 
lion  Works,  and  In  1886  he  became  Englneer-ln-Chlef  of  the 
Union  Iron  Works.  During  the  period  Mr.  Forsyth  was  Chief 
Engineer  and  President  of  the  company  no  less  than  23  gOT- 
ernment  vessels  were  built,  of  which  the  battleship  "Oregon" 
U  probably  the  most  famous.  In  1906  he  resigned  his  ofltce 
to  enter  practice  as  a  consulting  marine  engineer  and  naval 
architect.  He  was  a  member  of  the  .Society  of  Naval  Archi- 
tects and  Marine  Engineers  and  of  the  Pacific  Union  Club  of 
Ban    Francisco. 

George  Edward  Gray,  one  of  the  oldest  mcmtiers  of  the 
American  Society  of  CIvli  Knglneers.  and  whose  engineering 
experience  dated  back  to  the  days  of  the  Erie  Canal  con- 
iitructlon.  died  at  his  home  In  I^ome,  N.  Y.,  Jan.  1,  aged  94 
years.  He  was  born  at  Verona,  N.  Y.,  Sept.  12,  1818.  He 
studied  civil  engineering  under  one  of  profession's  earliest 
disciples  In  this  coiinlry,  Peletlah  RaWBon.  Ills  first  Important 
work  was  on  the  Niw  York  State  canals  and  the  New  York 
&  Harlem  R.R.  He  was  Chief  Engineer  of  the  New  York 
Central  &  Hurlson  Itlver  R.H,,  from  1853  to  1865 — a  period 
which  marked  many  changes  In  railway  construction  and  <ip- 
eratlon.      Under    his   direction    the   New    York    Central    &    Hud- 


son River  R.R.  was  the  first  to  build  all  wrought-iron  bridges, 
the  forerunners  of  the  modern  steel  structures.  Several  rail- 
way bridges  of  cast-and  wrought-iron  members  combined 
had  been  constructed  on  the  Whipple  truss  and  other  designs, 
but  these  had  begun  to  prove  unsatisfactory  owing  to  heavier 
loads  and  faster  speeds  with  the  greater  shock  and  vibra- 
tion. Under  Mr.  Gray's  supervision  a  single-track  bridge  of 
oO-ft.  span,  proportioned  to  a  load  of  1  ton  per  lin.ft.,  was 
erected  at  Schenectady,  N.  Y.,  and  tested  to  destruction.  It 
was  through  his  persistent  efforts  that  the  railway  officials 
were  led  to  adopt  the  higher-priced  "wrought-iron  structures. 
From  1S65  to  1871,  Mr.  Gray  was  consulting  engineer  of  the 
Central  Pacific  R.R.,  which  was  built  from  San  Francisco  east 
to  meet  the  Union  Pacific  R.R.,  forming  the  first  transcon- 
tinental railway.  From  1871  to  1SS5,  he  was  Chief  Engineer 
of  the  Southern  Pacific  Ry.  and  of  various  other  railways 
which  came  to  form  part  of  the  Southern  Pacific  system. 
Mr.  Gray  was  elected  a  member  of  the  American  Society  of 
Civil  Engineers  in  1873,  and  an  honorary  member  in  1894. 
He  was  also  a  member  of  the  Institution  of  Civil  Engineers 
of  Great  Britain.  For  many  years  he  made  his  home  in  Cali- 
fornia and  was  a  trustee  of  the  Leland  Stanford,  Jr.,  Uni- 
versity. 


ENGINEERING    SOCIETIES 


COMING     M  K  E  T  I  .\  Ci  S 


MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 
Jan.    14.      Annual    meeting  at    New    York   City.      Secy.,    W.    R. 
Ingalls,    505    Pearl   St..   New   York. 

AMERICAN   INSTITUTE  OF  CONSULTING  ENGINEERS. 

Jan.    14.      Annual    meeting   in   New    York   City.      Secy.,    E.    W. 
Stern,   103  Park  Ave.,  New  York. 

AMERICAN   SOCIETY   OF   ENGINEERING    CONTRACTORS. 
Jan.    14.      Annual    meeting    in    New    York    City.      Secy.,    J.    R. 
Wemlinger.    11    Broadway,   New   York. 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

Jan.  15-16.     .\nnual  meeting  in  New  York  Citv.     Secy.,  C.  W. 
Hunt,   220   West  57th  St.,   New  York. 

AMERICAN    WOOD    PRESERVERS'    ASSOCIATION. 

Jan.   21-23.      Annual   convention   at   Chicago,   111.     Secy.,   F.   J. 
Angler,    B.   &   O.   R.R.,    Baltimore,   Md. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Jan.  21-23.    Annual  meeting  at  New  York  City.     Secy.,  W.  W. 
Macon,    29   West   39th   St.,   New   York. 

CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Jan.   28-30.     Annual  meeting  at  Montreal,  Que.     Secy.,  C.  H. 
McLeod,   413   Dorchester  St.,   West,   Montreal. 

.Vmerlcau  Society  of  Civil  KnglnrerN — ^.\t  the  Dec.  3  meet- 
ing of  the  Board  of  Directors,  it  was  resolved  that  the  pro- 
viding of  a  luncheon  on  the  first  day  of  the  annual  meeting 
Is  not  advisable.  The  Board  also  appointed  as  a  committee 
to  take  charge  of  the  arrangements  for  the  next  annual  meet- 
ing,  Messrs.   G.  W.   Tlllson,   H.    S.   Tuttle  and  C.  W.  Hunt. 

.tNHoelutlon  of  .\merlcnn  Portlnii<I  Crment  Mnniifnctureri) — 

At  the  annual  meeting  of  the  Association,  In  New  York  City, 
Dec.  9-12,  the  following  officers  were  elected  for  the  ensuing 
year:  President,  J.  B.  Lober;  Vice-president,  R.  S.  Sinclair, 
Treasurer,   W.    H.   Harding:    Secretary,    P.    H.   Wilson. 

Amrrlron  Wood  Prewervern  AHNnclntlon — The  following  are 
among  the  papers  to  be  presented  at  the  9th  annual  conven- 
tion of  the  Association,  at  Chicago.  111.,  on  Jan.  21-23:  "Com- 
parison of  Zinc  ChlorlOe  with  Coal-tar  Creosote  for  Preserv- 
ing Cross-ties,"  by  H.  F.  Weiss;  "Timber  for  Creosoted  Block 
Paving,"  by  H.  G.  Davis;  "I^aylng  Wood  Block  Pavement."  by 
II.  S.  Loud;  "Natural  and  Artificial  Seasoning  of  Douglas  Fir 
for   Treatment,"    by    F.    D.    Real. 

KnglnrrrH  ^*orlety  of  WcHtern  i>pnnn.vlvnnla — "Recent 
Progress  in  Applied  Chemistry  and  In  KnglniM-rlng"  Is  the 
title  of  an  address  to  be  given  by  Jam<  .>i  o.  Handy,  at  the 
annual  meeting  of  the  Society,  at  Pittsburgh,  I'enn.,  on  Jan. 
21. 

Vmerlrnn     Society     of     ICnKlnrrrlnK     roiilriietiim — The     4th 

annual  me. ting  of  the  Soclily  will  In-  hil<l  In  ."Mew  York,  on 
Jan.  14.  at  which  time  the  following  pap.rs  will  be  given: 
"Legal  Hints  to  Contractors,"  by  W.  L.  Bowman:  and  "Fire, 
Its  Effects  and   Its  Prevention,"  by    E.   P.   Croker. 

lown  AKanelntInn  of  Cemont  I'dem — The  following  papers 
are  among  thosi'  <in  the  program  of  the  9th  annual  conven- 
tion at  Mason  City,  on  J»ti.  7-10:  "Concrete  Fence  Posts,"  by 
H.  Rettlnghouse;  "The  Keokuk  1  >:un,"  by  J.  K.  tirinith:  "Con- 
crete Pavement,"  by  F.  I'.  Wilson;  and  ".Small  Concrete 
Houses,"  by   L.   R.   Ferguson. 
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l(AII>\\   \^  S 

\eH-  JerM.-y — rinnsyl  vania  U.K.  —  This  conipanv  has  ac- 
quired till-  ii.i-.ssary  property  in  Milltiiwn,  N.  J.,  and  vicinity, 
loi-  Its  propusid  new  line  toi-  licinht  tratllc  from  Trenton, 
N.  J.,  to  Wavtrly.  N.  J.  Notices  of  vacation  iiave  been  made 
effective  Apr.  1,  wlien  tlie  company  will  commence  construc- 
tion.    -V.  C.  Shand,  I'iiUadelphia,  Penn.,  is  L'h.  Engr. 

IVnnHylvnnIn — Pennsylvania  U.K.  —  This  company  has 
awarded  the  contract  to  A.  L.  ANDERSON  &  BRO.,  Altoona, 
Penn..  for  Improvements  on  its  Cresson  Division,  at  about 
$151), 000.      Noted   Dec.   26. 

Maryland — Baltimore  &  Ohio  R.R. — This  company  is  con- 
sidering the  construction  of  a  cut-off,  about  six  miles  In 
length,  from  near  l^ansdowne.  JId..  to  Hanover.  Md.  This  will 
shorten  the  express  route  between  Haltlhiore  and  Washington. 

North  Carolina — Virginia  &  Eastern  Carolina  Ry. — This 
company  has  completed  surveys  for  its  proposed  fi4-mile 
line  from  Henderson.  N.  C.  to  Wilson,  N.  C.  Contracts  will 
probably  be  awarded  in  JIaich.  .1.  C.  Crulkshank,  Spring 
Hope,  N.  C  is  Ch.   Engr.     Noted  Dec.  19. 

South  Carolina — South  Carolina  Western  Ry. — This  com- 
pan.v  is  having  the  linal  survey  made  for  the  construction 
of  its  proposed  extension  from  Florence  to  Alleson's,  about 
30  miles.      W.    R.   Bonsai,   Hamlet,  N.  C,   is   Pres. 

.Alabama — Mobile  &  Eastern  Shore  Ry. — The  railroad  pro- 
posed bv  James  K.  Glennon  and  associates,  of  Mobile,  Ala., 
to  be  built  fiom  Montrose  Park  to  Point  Clear.  .\la.,  10  miles, 
will  be  named  as  above.  The  line  will  require  the  con- 
struction  of   two   bridges. 

Ohio — Ohio  River  &  Northern  R.R. — Permission  was  granted 
bv  the  Ohio  Public  Utilities  Commission.  Dec.  30,  to  the  Ohio 
River  &  Northern  R.R.  Co.,  to  issue  $1,000,000  in  capital  stock 
and  $2,500,000  in  bonds.  The  money  is  to  be  used  in  con- 
structing an  extension  from  Youngstown,  Ohio,  into  Pitts- 
burgh, Penn. 

Indiana — Pennsylvania  Lines  West  of  Pittsburgh — This 
compan.v  will  construct  a  branch  line  from  Muncie  to  Hagers- 
town.  Ind.  B.  V.  Sommerville,  Pittsburgh,  Penn.,  is  Principal 
.•\sst.   Engr. 

Grand  Trunk  Ry. — This  company.  H.  R.  Safford,  Ch.  Engr., 
Montreal.  Que.,  is  considering  the  construction  of  a  new 
branch  line  to  connect  Elkhart,  Ind..  with  Ad.amsville.  Ind., 
the  several  lakes  in  that  region,  and  its  main  line  at  Edwards- 
burg,  Ind.  The  proposed  new^  line  will  extend  from  Edwards- 
burg  to  Adamsville,  thence  directly  to  Elkhart,  in  all  about 
15   miles  In  length. 

IlllnolN — Burlington   Belt   Line — See   item    under  Iowa. 

Iowa — Burlington  Belt  Line — This  company  has  been 
organized  by  residents  of  Burlington.  Iowa,  to  construct  from 
Burlington,  Iowa,  southeast  to  Beardstown,  111.,  about  65 
miles. 

Nebraoka — Midland  Continental  R.R. — This  company,  al- 
ready incorporated  in  South  Dakota,  has  filed  articles  of  in- 
corporation in  Nebraska.  The  proposed  line  of  the  company 
will  cross  the  entire  state.  The  directors  of  the  company  are 
Herbert  S.  Duncombe,  Joseph  D.  Small.  W.  E.  Jenkins.  E.  J. 
Molin,  E.  G.  McGilton  and  Frank  H.  Gaines,  of  Omaha,  Neb. 
Noted  Dec.   26. 

Montana — Minneapolis.  St.  Paul  iS-  Sault  Ste.  Marie  Rv. — 
This  company  will  lay  rails  into  Montana.  Its  Ambrose  line 
will  be  extended  about  50  miles  into  Valley  County.  Mont., 
and  another  extension  from  Plaza,  N.  D..  to  a  point  near 
Goodall.  Jlont.,  has  been  approved.  G.  M.  Huss,  Minneapolis, 
Minn.,  is  Asst.  Engr. 

MlHHonri — Moberly,  Huntsville  &  Randolph  Springs  Rv. — 
This  company  has  been  incorporated  with  a  capital  of  $500,000 
to  construct  a  line  from  Randolph  Springs.  Mo.,  east  to  Mo- 
berly in  Randolph  Countv.  12  miles.  Among  the  directors  are: 
C.  H.  Dameron.  W.  T.  Dameron.  G.  P.  Dameron  and  W.  M. 
Evans,  all  of  Huntsville,   Mo. 

MlxMourl — Shelby   County   R.R. — Construction   work    on    the 
proposed     Leonard     branch     of    this     company    -will     probably 
C.    Houck,    Shelbyvillei.    Mo.,   is   Geri. 

.Irkansaii — Pine  Bluff,  Sheridan  &  Southern  R.R. — This  com- 
pany, at  present  completing  a  16-mile  extension  out  of  Sheri- 
dan, Ark.,  is  considering,  it  is  reported,  a  further  extension 
from  Sheridan  to  Little  Rock,  a  distance  of  27  miles.  E.  S. 
McCarty,  New  Madrid.  Mo.,  is  Pres. 

.\rkanHa8 — Mount  Ida,  Ouachita  Vallev  &■  Hot  Springs  Rv 
— This  company  is  considering  the  construction  of  a  40-mile 
extension  from  Mount  Ida,  Ark.,  east  to  Hot  Springs.  .-\rk. 
1  his  :s  in  addition  to  the  work  now  under  way  from  Mount 
Ida,  Ark.,  south  to  a  connection  with  the  St.  Louis,  Iron 
Mountain  &  Southern  Ry.,  at  North  Caddo  Gap,  a  distance  of 
10  miles.     G.   Cox,  Mount   Ida,  is  Pres. 

Texa»i--San  Antonio,  Fredericksburg  &  Northern  Rv. — This 
eornpany  is  preparing  to  file  its  charter  for  the  construction 
or  Its  proposed  line  from  Fredericksburg  to  the  Guadalupe 
Kiver.  about  24  miles.  R.  A.  Love,  San  Antonio,  Tex.,  is  in- 
terested. 

fi.,J'"„"''~-'^^'^ *"'"'''"  ^  ^"''  Ry.— According  to  press  reports 
tms  company  will  extend  its  line  from  Asherton  Junction 
to    Aransas    Pass,    140    miles.      The    road    now    operates    from 


Asiii  iton  .Junction  lo  A.Kherton.  Asher  Ulihardson.  Asherton. 
Tex.,    is   I 'res.   and   Ci-n.    Mgr. 

Oklahoma — Missouri,  Kansas  &  Ti-xas  Ry. — This  company 
is  considirlng,  it  is  reported,  taking  over  the  Clinton  &  Okla- 
homa Westi'in  R.R..  a  50-mile  line,  operating  from  Clinton 
to  Strong  City,  Okla.     S.   H.  Fisher.  St.  Louis.  Mo.,  is  Ch.  Engr. 

Colorado — Denver.  Colorado  Springs  &  Pueblo  R.R. — This 
company  has  been  Incorporated  to  construct  a  railroad  be- 
tween Denver,  Colorado  Springs  and  Pueblo,  Colo. 

Npvada — Southern  Pacific  Co.— This  company  has  been  sur- 
veying for  the  construction  of  a  branch  line  north  from  Basalt 
over  (ortez  Mountain,  and  down  Smokev  Vallev  to  a  connec- 
tion with  the  main  line  at  a  point  west  of  Palisade.  Nev.  W. 
Hood,   San    Francisco,   Calif.,   is   Ch.    Engr.      Noted  Oct.   31. 


WaHhlncton— Chicago.  Milwaukee  &  Puget  Sound  Ry.— 
.subcontracts  for  the  construction  of  40  miles  of  railway  from 
1  ort  Ang.ies  to  Olympla.  Wash.,  for  this  company,  will  be 
let  slioitly.  The  Erickson  Construction  Co..  New  York  Rldg.. 
nn';,  V-'  .?",*'••  secured  the  general  contract  at  about  $2,000.- 
vuu.     A cn cfi  Jan.   i. 

oTj^i'^H    f?°'''hern    Ry.— This    company    is    surveying    for    its 
oposed    line    on    the    east    bank    of    the    Columbia    River,    be- 

H    Tir.;^  il  ^^''c.''",^'    '•"',';•?•    ^\'a«h..   a  distance   of   100  miles. 

H.  Ilogeland.  St.   Paul.  Minn.,  is  Ch.   Engr. 


the°.atterrnn,^inn  f f '^^^'r''"  R'-— This  company  will  extend 
into  th,  .imh  I.  "i  ^  «he  line,  a  dl.stance  of  .six  miles  further 
p"  vidi.  e-  hit  ih  "'^'  '^'"  '•"fht-of-way  toward  Rend,  Ore., 
fs  bni  fnd  rf,I  ,a.''4'  A'u"."'  '?  *l'^'i:"  tf"":  an  adequate  mill 
IS  inult  and  operated  at, that  end  of  the  line.  The  construction 
Uui-e  'of '$'2,o"mfo  ^'^h'"""«  "f.>;ailroad  will  entail  an  ex"pend- 
iiuie  or  .?JoO,i)00.  The  sawmill  necessary  to  onerate  in  the 
r$"l';;„,o'o"o\^;r:r^'    advantage    will    cost   i^n  Vhe'^JT/i'^'l^b.^Ph^SS 

KI-KCTRIC  K.\Il,\V.\Y.S 

Dan'iru"v'To'\-','.w^mTov.i'?"''''';}'^''''''  "?."  •""«•«■'  'ailway  from 
Jones     l.anbuiy!   a ,  e    hUereste"d      '  '^''"«"»"ation.      Saunders   & 

RealiTg^TTinfit  C«""t"rrv.'"e'^ifT",-^''^    ''«'£"    granted    to   the 
iwauiiig    1  lansit  <_o.   to  extend   its  line  on  Pennsylvania   Ave 
through  W  yomissing.     H.  G.  Louser,  Lebanon    is  Pres 
•    f'f'otte.    IV.    C— The    Charlotte    Electric   Ky     Co     is    nlan. 

cl"»'','?, '^"^"i;-*'''^'^  "«  ""«"  O"  Central  Av"^Z  V  Tayfor 
Charlotte,    is    Pres.    and    Gen.    Mgr.  ia>ior, 

been*'g^anl'e"'d'T-ffanVT?"''%''^'-  ^"^""^  ^'^^^  &  P°«'<"-  Co.  has 
Rlv"era7s^,"*f  e'^  1^"  Hif '^A^rg,5°ti^n°e"-'%"h1's  ?i"ne"^Mrlren{Saif^ 
Tu7us\\.ir^s''^rn!%P"'    •"'•    ^"S-t'n-      T.    S.'"osTo"n*d^"yt^ 

chan'gTi'n'^ts'^ianl'VT.'^u*'  ^-"''  '^S'  'j^^  '"^•^'^  ^  considerable 
Tnehfrn       A  n.w  f7.|„°h"''  P.':?P"S'^<i  electric  railway  in  Birm- 

s?fu<?tion  •^rbe^iiVr'tek'!''  N;,'t'ed"rug°  I'^s!  °'*"'"<^''  '''''°'''  <=°"- 
Shreveport.  La. — A  franchise  has  been  granted  to  tho 
Louisiana-Texas  Traction  Co.  to  construct  and  operate  an 
RlevinS  '"?''^'''>-  '■■o.'"  .Shreveport,  La.,  to  Longview"  Tex.  A.  B^ 
Blevins.   Jefferson,    is    interested.  -ri.  ^j. 

IVaHhvllle.  Tenn.— The  Nashville  Traction  Co  has  been  or- 
w1,v"'Tn  \l  ^"".-''■Vft  and  operate  an  electHc  interurban  ralN 
Alger  and  HHn';v"/ed°/  ^'^''hville.  Walter  Palmer.  RuLsell 
.Alger    ana    itenry    Ledyard    .are    interested. 

Tajlorsvllle,  Ky. — The  Taylorsville.  Louisville  &  Jefferson- 
town  Traction  Co.  has  been  organized  at  Taylorsville.  by 
L  F.  Jew«n,  Rowland  Cox  and  others,  for  the  construction  ot 
a  trolley  line  from  Taylorsville  to  Jeffersontown,  Ky  Sur- 
veys   are    now    being'   made. 

ColnmhoH.  Ohio — The  Columbus  Ry.  &  Light  Co.  has  been 
granted  a  franchise  to  extend  its  Leonard  Ave.  line  in  Colum- 
bus.     L.   G.  White,  Columbus,   is  Gen.   Supt.  --oium 

Kokomo.  Ind. — The  Indiana  Rys.  &  Light  Co.  has  taken 
over  the  Kokomo.  Marion  &-  Western  Traction  Co,  the  Ko- 
komo. Frankfort  &  TVestern  Traction  Co..  and  the  Kokomo 
Public  Utilities  Co.  The  new  owner  contemplates  the  exten- 
sion of  the  different  lines  into  several  counties  in  Indiana 
George  J.  Marott.  L.  .1.  Kirkpatrick.  Lee  Hall  and  T  C  Rey- 
nolds are  interested.  '      ' 

MartlnHvllIr.  Ind. — The  Capital  Circuit  Traction  Co  con- 
templates the  construction  of  an  electric  railway  through 
Martinsville.  The  company  proposes  to  build  an  electric  line 
encircling  Indianapolis  and  towns  within  a  radius  of  30  miles. 

Terre  Hante,  Ind. — The  Southern  Tnterurban  Co  has  been 
incorporated  to  construct  and  operate  an  electric  railway  in 
Indiana.     W.  L.  T.  Rawlins  and  S.  B.  Boggs  are  interested. 

I.anoaMer.  Wl» — The  Chicago  Short  Line  Rv.  Co  nroposes 
to  construct  an  electric  belt  line  through  Grant  Countv  and 
plans  to  build  a  line  to  connect  Lancaster.  Wis.,  and  Stock- 
ton.  111.      Joseph   T.  Bennett,   Lancaster,  is   Pres. 
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Fairmont,  X.  D. — The  Fairmont  &  Veblen  Ry.  Co.  has  been 
Incorporated  to  construct  and  operate  an  interurban  railwa> 
from  Fairmont.  X.  D..  to  Veblen.  S.  D..  about  50  miles  The  in- 
coporators  are  Julius  Roshall  and  C.  A  Paulson,  of  Minne- 
apolis, Minn.,  and  George  H.  Andersen  and  P.  S.  Hanson,  of 
Veblen.  S.   D. 

St  Joseph,  Mo. — The  Council  has  granted  a  franchise  to  the 
Kansas  City,  Clay  County  &  St.  Joseph  Ry.  Co.  to  construct 
and  operate  an  electric  railway  through  St.  Joseph. 

.VuHtln,  Tex. — T.  K.  Smith,  of  Indianapolis,  Ind.,  and  as- 
sociates, are  promoting  the  construction  of  an  interurban 
electric  railway  from  Austin  to  Fredericksburg,  about  75 
miles.  The  route  of  the  proposed  road  is  via  Johnson  City, 
and  is  through  a  territory  that  is  now  without  railroad  trans- 
portation  facilities. 

Cleburne,  Tex. — Daniel  Hewett  has  acquired  a  controlling 
interest  in  the  street  railway  system  of  Cleburne  and  will 
extend  the  lines  and  make  jther  Improvements  to  the  prop- 
erty. 

Dalian,  Tex.— The  Stone  &  Webster  Engineering  Corpora- 
tion expects  to  begin  the  construction  of  its  proposed  inter- 
urban electric  line,  that  is  to  run  from  Dallas  to  Terrell, 
Tex.,  about  Mar.  1.  and  to  complete  it  within  15  months  after 
that  date.  This  line  will  be  about  30  miles  long.  M.  M.  Phin- 
ney,  representative  of  the  Stone  &  Webster  syndicate,  an- 
nounces that  practically  everything  in  connection  with  the 
right  of  wray  for  the   proposed   line   has  been   settled. 

It  is  announced  bv  J.  \V.  Crottv.  Vice-Pres.  and  Gen.  Mgr. 
of  the  Eastern  Texas  Traction  Co..  that  contracts  for  right 
of  way  and  franchises  for  the  construction  of  that  company's 
interurban  electric  line  from  Greenville  through  Wolfe  City 
to  Bonham  have  been  entered  into  and  that  financial  arrange- 
ments for  the  construction  of  the  proposed  road  have  been 
made. 

+Denliion.  Tex.— The  Texas  Traction  Co.  has  awarded  a 
contract  to  the  STANDARD  CONSTRUCTION  CO.,  Dallas,  for 
the    reconstruction    of   Its  main    line   in   Denison. 

The  Field  Engineering  Co.  will  soon  start  surveys  for  the 
proposed  electric  railway  to  be  built  from  Uenlson.  Tex.,  to 
Durant,  Okla..  by  John  R.  Culllnan,  St.  Louis.  Mo.,  and  asso- 
ciates.     Noted     Dec.    5. 

+  EI   Pane,   Tex The    Rio   Grande   Valley    Traction    Co.    has 

awarded  the  contract  to  the  STONE  &  WEBSTER  ENGINEER- 
ING CORPORATION,  of  Boston.  Mass..  for  the  construction  of 
Its  Interurban  electric  line,  which  is  to  run  from  El  Paso  down 
the  valley  of  the  Rio  Grande  to  Ysleta. 

HouMton,  Tex. — It  Is  planned  by  the  Houston  Electric  Ry. 
Co.  to  extend  its  line  on  Lyons  Ave.,  from  Odin  Ave.  to  the 
Houston  Harbor  addition,  about  2'^  miles.  David  Daly  is 
Gen.  Mgr. 

Sherman,  Tex. — The  Texas  Traction  Co.  announces  that  it 
will  extend  its  Sherman  electric  railway  system  from  Lamar 
St..    In    that   city,    to    the   St.   Vincent's   sanitarium. 

fhecotah,  Okla.— The  construction  of  an  electric  railway 
from  Checotah  to  Walnwright  is  contemplated  by  C.  N. 
Haskell,    of   Muskogee. 

TalHB,  Okla, — The  Consolidated  Electric  Ky.  Co.  is  mak- 
ing preliminary  arrangements  for  the  construction  of  an 
electric  railway  from  Tulsa  to  Sapulpa  and  Muskogee.  A.  A. 
Small    Is    Pres.      Noted    Nov.    28. 

Salt  Lake  City,  I'tah — The  Utah  Interurban  Electric  Co. 
has  applied  to  the  County  Commissioners  for  a  franchise  to 
construct  an  electric  railway  throughout  the  county.  This 
line  win  connect  Salt  Lake  City.  Pleasant  Grove,  Prove, 
Springfield  and  Spanish  Fork.  W.  C.  Orem,  Salt  Lake  City.  Is 
Pres.     Noted  D<c.   5. 

Aaotin,  Wawh.  — F.  L.  Strum.  South  Bend.  Ore.,  has  applied 
to  the  Council  for  a  franchise  to  construct  and  operate  an 
electric  railway  in  .\sotIn.  The  proposed  line  will  connect 
Lewlston  and  Clarkston. 

Seattle,  Waah. — The  Citv  Council  has  granted  permission 
to  the  Puget  Sound  Traction.  Light  &  Power  Co.  to  reconstruct 
Its  Madison  Ave.  line  from  Broadway  to  Pike  St.  Estimated 
cost,  $125,000.     L.   H.   Bean.   Tacoma.  is  Mgr.     Noted  Dec.  12. 

Vanconver.  Waah. — The  CItv  Council  has  granted  a  fran- 
chise to  the  Northwestern  Electric  Co.  to  construct  and  oper- 
ate an  electric  railway  In  Vancouver. 

ropperopollH,  Calif. — The  Calaveras  Copper  Co.  Is  plan- 
ning the  construction  of  an  electric  railway  to  connect  Its 
mines  with  another  line  to  Stockton.  The  line  will  be  about 
16  miles  long  and  will  cost  approximately  J200.000.  J.  H- 
Trerlse    Is    Supt. 

Davia,  Calif. ^The  Sacramento  Valley  Electric  Ry.  Co.  con- 
templates the  construction  of  an  electric  railway  from  Davis 
to  Winters,  about  12  miles,  and  from  Corning  to  Paskenta, 
about    24    miles    .  C     I.     Donohue.    Woodland,    Is    Pres 

Freano,  ralif. — An  Interurban  railroad  about  R  miles  In 
length  extending  from  Fresno  to  Blola  will  be  eb'nstructid. 
It  win  cost  about  »2no,OOn.  Walter  M.  Wlllctt.  P.  M.  T?iirr  and 
William  Hall,  of  San  Francisco,  and  S.  Chrlstensen.  J.  R 
Rogers  and  T,.  J.  Coffey,  of  Modesto.  Calif.,  are  Interested  In 
the   project. 

I.oa  Ansrelea,  Cnllf. — Bids  will  be  received  until  2  p.m..  Jan. 
10,  by  the  Board  of  Public  Works  for  furnishing  materials 
and  for  construction  of  an  electric  street  railway  on  San 
Pedro  St  .  between  Allso  and  Ninth  Sts.  H  K  Kerrts  Is  Secy. 
Noted  Dec.   5. 

The  ntv  Council  hns  granted  a  franchise  for  a  period  of 
21  vears  to  Emmet  H.  Wilson,  to  construct  and  operate  an 
electric  rallwav  on  Vernon  Ave,  from  Dalton  St  to  the  west- 
ern city  limits 

Mailera,  ralif.- J.  S  llarker.  of  Coarse  Gold.  Calif..  Is  In- 
terested In  n  project  to  construct  an  electric  road  from  Ma- 
dera to  Yosemlle  Valley  He  proposes  to  store  th<'  waters  of 
the  North  Fork  watersheds  and  usIIIze  th<m  for  devi'loping 
electrlcnl   power   for  such   a    railroad. 

RlTeraide,  Calif.— The  Doard  of  flupervldors  has  granted 
n  franchise  to  the  Pnclfie  Electric  Ry.  Co.  to  construct  and 
operate  an  extension  to  Its  Mngnnlln  Ave.  line.  J.  McMillan. 
T.oH  Angeles,  Is  Hen    Mgr 

Son    rrnnei.eo,    Cnllf, — Thr.    Board    of   SunervlHors    are    eoii- 


Tampleo.  Mex. — S.  Pearson  &  Son.  Ltd.,  who  have  a  conces- 
sion for  the  construction  of  an  interurban  electric  line  from 
Tampico  to  La  Barra,  six  miles,  and  the  building  of  a  system 
of  street  railways  in  this  city,  will  soon  begin  construction 
work. 

tIGHT.    HE.\T    .\ND    POWER 

Glena  Falla,  N.  Y. — The  Glens  Falls  Gas  &  Electric  Co.  has 
let    general    contract    to    the    W.    A.    BURNHAM    CO.,    for    con- 

+  GlenH  Falls,  N.  Y. — The  Glens  Falls  Gas  &  Electric  Co. 
has  let  general  contract  to  the  W.  A.  BUKJNHAM  CO..  for 
construction  of  an  addition  to  its  gas  plant  to  cost,  with 
equipment,     $20,000. 

.\8bury  Park,  N.  J. — The  Beach  Commission  is  consider- 
ing plans  for  an  expenditure  of  $10,000  for  the  installation 
of  a  new  lighting  system  on  the  boardwalk  and  beach 
front. 

Farrell,  Penn. — The  installation  of  an  ornamental  street- 
lighting  system  on  Broadway  and  Haywood  St.  is  contem- 
plated by  the  Farrell  Improvement  Co.  James  L.  Freeble 
is   Gen.    Mgr. 

Seaford,  Del. — The  South  Delaware  Gas  Co.  is  considering 
plans  foi-  the  extension  of  its  gas  mains  from  Seaford,  Del., 
to    Federalsburg.    Md. 

.Marion,  Va. — A  site  has  been  purchased  at  Marion  by  the 
Appalachian  Power  Co.,  of  Bluefleld,  W.  Va.,  for  the  construc- 
tion   of    a    substation. 

Palatha,  Fla The  Board  of  Trade  has  appointed  a  com- 
mittee to  investigate  the  feasibility  of  installing  a  munici- 
pal electric-light  plant.  A.  M.  Leach  is  a  member  of  the 
committee. 

Shreveport,  La, — The  Shreveport  Traction  Co.  will  install 
additional  equipment  in  its  electric  power  plant  here,  W,  A. 
Sullivan,    Shreveport,    is    Gen.    Mgr.    and    Pur.    .\gt. 

HardlnaburKT,  Ky, — W.  T.  Halliday.  of  Chicago,  111.,  is 
planning  the  erection  of  an  electric-light  plant  at  Hardins- 
l)urg.       Application    for    a    franchise    will    be    made    shortly. 

Hazard,  Ky, — E.  .A.  Pollard  and  James  Williams,  of  Lon- 
don, Ky..  are  considering  plans  for  the  establishment  of  an 
electric-light    plant    at    Hazard. 

Barlierton,  Ohio — Plans  are  bein.g  prepared  for  the  con- 
struction of  a  municipal  electric-light  plant.  Estimated  cost. 
$200,000.      Address   the    City   Clerk    for  details.      Noted    Aug.    8. 

Cincinnati,  Ohio — The  Columbia  Gas  &  Electric  Co.,  Cin- 
cinnati, is  considering  the  erection  of  a  large  central  sta- 
tion.     A.    B.    Leach   is    Pres. 

ChurubuHpo,     Ind Frank     T.     Schultz,     of     Columbia     City, 

has    applied    to    the    City    Council    of    Churubusco,    for    a    fran- 
chise   to    construct    and    operate    an    electric-light    plant    here. 

Linton,  Ind. — Bids  are  being  received  by  the  Linton  Gas 
Co.  for  laying  about  2S  miles  of  high-pressure  gas  mains 
and  for  the  construction    of  a  gas-manufacturing  plant. 

+  Ann  Arbor,  Mich. — We  are  oHiclally  advised  that  the 
contract  for  the  Installation  of  a  lighting  and  heating  plant 
at  the  University  of  Michigan  has  been  awarded  to  JAMES 
STEW.VHT   *   CO..   Fisher   Bldg..    Chicago.    111.      Noted    Dec.    12. 

Benton  Harlior,  Mich. — The  local  gas  company  contem- 
plates the  construction  of  a  gas  plant  In  Benton  Harbor,  to 
cost    $50,000. 

SprinK   Lake,   Mieh The   Muskegon    Interurban   Ry,   Co.   Is 

preparing     plans     for    the     construction     of    a     substation    at 
Spring  Lake. 


Light    Committee    has 
aslbility    of    Installing 


Eaat     Moline,    III The     Watir 

been    Instructed    to    investigate    t 
a   municipal    electric-light    plant. 

Kilbourne,    Wia We    are    ofiiciaUy    advLsed    that    bids    will 

be  received  about  Feb.  1  for  the  installation  of  additional 
equipment  in  the  municipal  electric-light  plant.  David  O, 
Howey    Is    Supt.    of   the    plant.      Noted    Jan.    2. 

Little    Chute,    Wia, — The    Installation    of    an    electric-llght 

plant  in  i(iiinectlon  with  Its  establishment  Is  contemplated  by 
the    Valley    Mill    &    Mercantile    Co. 

Clintonville,  Iowa — We  are  ortUially  advised  that  bids 
will  hi-  received  early  next  spring  for  the  Installation  of  new 
equipment  in  the  municipal  ehctrlc-llght  plant.  George  C. 
Stewart   Is  Supt.  of  the  plant.     Noted   Dec.   2fi. 

MarcuK,  lon-n — We  are  olUclallv  advised  that  plans  are  be- 
ing prepared  for  the  construction  of  an  electrlc-lIght  plant 
at  Marcus,  to  be  built  bv  K,  C.  Gaynor.  of  Iowa  City.  Esti- 
mated   cost.    $15,000       Noted    Dec.    2fi. 

Murray,  io«n — A  franchise  has  bi-en  granted  to  Gilbert 
Johnson  to  construct  and  operate  an  electrlc-Ilght  plant  at 
Murray. 

Sutherland,  lo«n — It  has  been  proposed  to  construct  an 
electrlc-llght  system  In  Sutherland.  The  City  Council  Is  con- 
sidering  the    proposition. 

Winflehl,  Iowa — Orn  Vaught.  of  Wapello,  has  been  granted 
a  franchise  to  construct  and  operate  nn  electrlc-llght  plant 
In    Wlnfleld 

\nnnn<lnle.  Minn. — The  Annandale  Electric  Light  &  Power 
Co,  has  been  granted  n  franchise  to  construct  and  operate 
an    electrlr-llght    plant    In    Annnndnle 

Iloyd.  Minn. — We  nrr.  ofllcliillv  iidvised  that  bids  will  be 
received  until  J.in  21  for  the  Installation  of  an  electrlc- 
rtght  svHtem  In  Povd  Estimated  cost,  $7000  A  J.  Mnnke  Is 
Village    Recdr       Noted    Jan.    2 


Shakopee 

Has    been     grant 
trnnsmls! 


■The  MInni-npolls  OenernI  Electric  Co, 
Tted  permission  to  construct  a  high-tension 
ne   between   Mlnne.Tpolls  and   Shakopee, 


(inrilen  Cily.  Kan — Bonds  lo  the  amount  of  $40,000  have 
been  voted  for  the  conslnietlon  of  n  munlclpnl  electrlc- 
llght    plant       J     F    Crtxker   Is   City   Clk. 
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item     uiKlfi-     Wnt.M-     Supply— IrilKiitliiM. 

+'l'<>i>i-kii.    Kiiii.      Thi'    AtchlHoii,    Topeka    &    Simtii    FC    I(  i: 

C.    iKis    iiyvMiilcil    the   contract    for   the   Installation    of  u   heal- 

iiiK    .sy.sUni    In    Its    round-house    at    TopcUa,    to    JOHNSON    .v 

l.liKMiln,  IMfli. — Bids  will  be  received  by  Koscoo  C.  Ozman, 
cily  ('Ik.,  until  nooh,  Jan.  23,  for  furnishing  one  500-hp.  wa- 
ll i-tuhe  boiler,  one  chain  gi'ute  stoker  for  fiUd-hp.  holler  an. I 
..lie  ihaiii   grate   stoker  for  200-hp.   hollei'. 

SeliiiyltT,  IVeh. — Considerable  improvement  to  the  muiihl- 
i.al  ele.liii-liKht  plant,  IncUidlnK  the  Installation  of  addl- 
li.iiial    eqiiipmi'nt.    are    planned. 

AlkliiN.  Ark.-^The  Installation  of  an  electrU-llKht  plant 
I.,  .supply  eli;etricity  for  a  slreet-lightlnK  system  in  Atkins, 
IS    contempUiten    by    the    Atkins    Lumber    Co. 

Kt'nNrtt.  Ark — U.  S.  Bratton,  Little  Rock,  and  associates 
an.  considering  the  construction  of  a  dam  and  hvdro-electrii- 
plant  on  the  Red  Fiiver.  to  supply  electricity  to  Kensett  and 
n.  ighborlng    towns. 

CoriiiiM  ChrlNtl.  Tex. — Charles  C.  Bruce,  Philadelphia,  I'emi.. 
h.is  been  granted  a  franchise  for  a  period  of  5U  years  to  con- 
si  met  and  operate  a  gas  plant  and  distributing  system  In 
Corpus   Cliristi. 

(iriinhiiry,  Tex. — The  citizens  are  considering  the  proposi- 
tion to  Issue  bonds  for  the  construction  of  an  electrlc-lighl 
plant.      Address    the    Mayor   for   particulars. 

(ireenvllle.  Tex. — The  Cypress  Blade  Oil  Co.  will  pipe  nat- 
ural gas  into  Greenville  and  construct  a  gas-distributing  sys- 
tem   here.      A.    M.    White,    of    Winnsboro,    is   Oen.    llgr. 

Itoekdale,  Tex. — .1.  C.  Dumont,  Kngr..  and  associates,  have 
been  investigating  the  lignite  deposits  here  with  a  view  of 
Installing  a  large  hydro-electric  plant  and  the  construction 
of  an  extensive  system  of  power-transmission  lines  through- 
out  this  territory. 

CuHhlnK,  Okla. — H.  Asitin  and  Frank  Overlees  are  con- 
sidering plans  for  the  Installation  of  an  electric-light  plant 
at   Cushing. 

Clayton,  N.  M. — I'lans  are  being  prepared  for  the  recon- 
struction of  the  municipal  electric-light  plant,  which  was  re- 
cently   destroyed    by    fire. 

Salmon.  Idaho — The  Lemhi  Power  Co.  is  preparing  for 
the  construction  of  a  power  plant  and  the  erection  of  about 
12   miles   of   transmission    lines. 

Iliiymonil,  Wnxh. — Plans  are  being  prepared  by  the  Twin 
City  Kiectric  Co.  to  leconstruct  its  entire  system  in  Raymond. 
A.     Welch,     Fenton     Bldg.,     Portland,    Ore.,     is    Vice-Pres.    and 

Mgr. 

Seattle.  VVaxh. — The  Bryant  Lumber  Co.  will  build  a  new 
boiler   house  at   its   plant.   3200   Fremont  Ave.,   Seattle. 

Wapato,  AVash. — The  capacity  of  the  power  house  of  the 
Pacific  Light  &  Power  Co.,  at  Wapato.  will  be  increased  l)y 
5000    hp.      D.    F.    McGee   is   Ch.    Engr. 

LouB  Bearb.  Calif The   Southern   California   Edison   Co.   is 

prepai'ing  to  enlarge  its  steam  au.xiliar.\-  generating  plant 
on  the  ocean  front  at  Long  Beach.  A  second  unit  is  to  be  in- 
stalled and  an  addition  to  the  present  building,  doubling  its 
present    capacitj',    will    be    constructed. 

I.ON  An^eleH,  Calif. — Bids  will  be  received  by  the  Board 
of  Public  Works,  until  Jan.  31.  for  furnishing  230  steel 
transmission     towers    for    carrying    110.000-volt    transmission 


r.o.D.  L.OS  ivngeies;  nugn  ci.  i  ueceu.  .>i.i,uuu,  i.u.o.  i-nisourgii 
Baker  Iron  Works.  $22,125,  f.o.b.  Los  Angeles:  Fulton  Engint 
Works,   $22,S50.   f.o.b.   Los   Angeles.     Noted   Aug.   s. 


ItedlandM.   Calif Bids   will    be   received    by   R.    W.    Thomas, 

City  Clk.,  until  Feb.  5,  for  the  construction  of  an  electric 
power  plant  in  connection  with  the  municipal  water  system. 
P.  E.  Trask,  Union  Oil   Bldg.,  Los  Angeles,  is  Consult.  Engr. 

+  Humboldt,  Sank. — The  contract  for  furnishing  engines 
and  boilers  for  the  new  power  plant  at  Humboldt,  has  been 
awarded   to   B.  LEONARD   &  SONS,  at   $8750.      Noted   Nov.   21. 

!Vew  WeHtmlnNter.  B.  C. — The  British  Columbia  Electric 
Ry.  Co.  will  build  a  new  power-distributing  station  at  New 
Westminster.     J.    B.   Ingersoll.   Vancouver,    is    Eiec.    Engr 


Victoria.    B.    C Se 


Wat  IT   .Supply — Irrigation. 


BRIUtiK.S 


+  nuNtun.  MasN. — We  are  officially  advised  that  the  State 
Highway  Commission  has  awarded  a  contract  to  the  UNITED 
CONSTRUCTION  CO..  Albanv,  N.  Y.,  at  $9000.  for  the  construc- 
tion of  the  substructure  of  a  bridge  across  the  Deerfield  River, 
between  Buckland  and  Charlemont.  Bids  were  received  on 
Dec.  31.     Arthur  W.   Dean   is  Ch.   Engr.     Noted  Dec.  26. 

Falmouth.    MasH The     Town     Council     will    soon     erect     a 

bridge  across  Earl  Pond  at  Woods  Hill  which  will  be  of 
stone  and  steel.  31  Va  ft.,  with  a  draw  span  of  40  ft.  Plans 
will  be  ready  by  Jan.  20.  F.  C.  Wales.  1150  Tremont  Bldg.. 
Boston,    is    Engr.-in-charge. 

+ONwego,  N.  Y. — The  New  York  Central  &  Hudson  River 
R.R.  has  awarded  a  contract  to  the  PHOENIX  BRIDGE  CO.. 
Boston.  Mass.,  at  $152.3fi6.  for  the  construction  of  the  super- 
structure of  a  bridge  across  the  Oswego  River. 

+Cranford.  N.  J Sperrv  &   Hutchinson  Co.    has  awarded  a 

contract  to  the  BARROWS'-STEW.VRT  CO..  17  Battery  Place, 
New  York.  N.  Y..  for  the  construction  of  a  reinforced-concnte 
bridge  across  the  Rahwav  River  at  Cranford.  Oakley  &  Son. 
Elizabeth.  N.  J.,   are   Engrs.-in-charge. 


\e«  llriiMNtvIek,  ^.  J.--lil<ls  will  l.i-  r.-e.|v.-d  until  2  p.m., 
Jan.  13.  by  I  In-  lii,,ird  of  Chosen  Freeholders,  for  the  conatrue- 
t  on  of  a  eonent.-  and  steel  bridge  over  Noes  Creek,  on  the 
Blii/.lng    Star    Itoad.      l-eter   H,   S.   Hendricks    is   DIr. 

(•.•eaii  <|(y.  .v.  .|._Tb.-  Ocean  (Mty  Auto  Bridge  Co.  has  ex- 
liiiiied  Ih.-  time  of  n-celvlng  bids  for  the  construction  of  a 
li.Htle  and  highway  bridge,  from  Ocean  City  to  Somers 
I'. lint,  from  Jan.  4  to  1  p.m.  Jan.  11.  The  Htructurr-  will  be 
t.ooo    It.    long.      R.    L.    Goff   is    Engr.-in-<harge.      Noted    Dec.    19. 

T»mM  Klver,  IM.  J — The  Island  Heights  &  Sea  Side  Park 
trldge  (,o.  has  commissioned  Arthur  C.  King,  Consulting 
l.,ngrs  Toms  River,  lo  prepare  plans  and  supervise  the  con- 
struction  of   a    bridge   iU    Washington  St. 

+Klieridan,  IVnn. — The  Pennsylvania  R.R.  has  awarded  a 
contract  to  the  AMERICAN  BRIDGE  CO.,  30  Church  St.,  New 
York,  N.  V  for  the  construction  of  a  new  double  track 
bridge  at  .Sheridan,  where  the  line  crosses  the  Cn.rnaugli 
River,  not  far  from  J<  hnstown.  The  bridge  will  r.-(|uir.-  r,r,iiii 
tons  of  material.  It  replaces  an  old  Blngle-track  wood.n 
structure  u.sed  by  the  road  on  th.-  north  bank  of  the  river 
ill  that  point  and  will  be  one  of  the  most  Important  bridge 
improvenients  on  the  lines  East  for  some  time.'  A.  C.  Shand, 
Philadelphia.    Pinn,.    Is    Ch.    Engr. 

,.,,n'"'"'  •"'«■»••«"«■  Ala — The  Mobile  &  Eastern  Shore  Ry. 
will  construct  two  new  bridges  in  connection  wlht  its  pro- 
posed line  Irom  Montrose  Park  to  Point  Pleasant.  James  K. 
Glennon.    Mobile,    is    a    DIr. 

HarrodMhiirK.  Ky. — The  Board  of  Commissioners  of  Mercer 
County  has  been  authorized  to  receive  bids  for  the  construc- 
tion of  a  bridge  across  the  Salt  River  on  the  Providence  Turn- 
pike. 

+('levelnnd.  Ohio — We  are  offlclally  advised  that  the  Direc- 
tor of  Publl<-  Service  has  awarded  contracts  for  the  construc- 
tion of  a  bridg.-  over  ih..  Cuyahoga  River,  from  Clark  Ave. 
S.  E  to  S.  W..  as  r.ill<,ws:  Sup.rsI  ructure.  to  the  C.  H.  FATH 
&  SON  CONSTRlTi'TION  CO..  clev.land,  at  $223,450;  the  river 
span  lo  the  P1II.;|.:  CONSTHIU'TION  &  ENGINEERING  CO. 
Chicago.  111.,  at  $109.37.s.  Bids  were  received  on  Dec.  19.  F. 
Richards  is  Bridg..  Engr.     Noted  Nov.  28  and  Jan.  2. 

('oInmlMiM,  Ohio — The  City  Council  is  considering  the  pe- 
tition of  the  Toledo  &  Ohio  Central  Rv.  to  erect  a  viaduct  over 

Parsons    Ave.      J.    A.    Stocker,    Columbus.    Is   Ch.    Engr. 

Tiiledo.  Ohio— Bids  will  be  received  until  Jan.  20,  bv  the 
Board  of  Public  Works,  for  the  construction  of  a  bridge 
across  the  Maumee  River,  from  Ash  St.  on  the  east,  to  Con- 
saul  St.  on  the  West.  The  work  includes  the  removal  of  the 
old  Cherry  St.  bridg.'  to  Ash  St..  and  thi-  construction  of  a 
nn.^  ''JEfL ^P,^"  '""^  approaches.  The  estimated  cost  is  $185,- 
Ile'.     1^'  f  oswell    is    Dir.    of    Pub.    Ser.      Noted    Nov.    28    and 

+  nuNbvllle.  III.— We  are  offlclally  advised  that  the  Board 
HTif.i'""J''  .'  "2'"r;*'-'''""J'''>'„.^='-''  awarded  a  contract  to  E.  E. 
BUCK.  Springheld.  at  $4890.  for  the  construction  of  the  Star 
Bridge  Other  bidders  were:  Miller  &  Borcherding.  $6195: 
S'"'''j?','„„'  "S,'^"'"'^"°"  f"°-  $fiS95:  Stltes  Steel  Bridge  &  Iron 
RviViif  n**'  Jnor'  '^*-.^I-o"ls  Bridge  Co.,  $5200;  Illinois  Steel 
?s  C(funU°"cik      N       d"  ^''?''''  ''•■'^*''^'^^  °"  ^^''-  28-     Isaac  Lewis 

.  „'".^"'*"""'"V  ]*y'''-;TTThe  City  Council  is  considering  the 
Wl^niUl'^T'^iF' ^^,*'  ^'^J'-l^  S'-  bridge.  The  estimated  cost  is 
$25,000.      L.  K.   Pitz   IS  City  Engr. 

nallax,  Tex — The  City  Commission  has  taken  steps  toward 
the  construction  of  a  viaduct  on  Merlin  .St.  over  the  tracks 
of     the     Atcliison.    Topeka    &    .Santa    R.R.       The     cost     of    the 

hn;m'"in'inn,"'h''';J""'^.^<^'"  •!^"\?""  """^  $100,000  and  will  be 
001  ne  jointly   by  the   city  and   the   railroad. 

Fort   Worth,  Tex Brenneke   &   Fay.   consulting  engineers, 

St.  Louis.  Mo.,  have  completed  plans  for  the  construction  of 
wm^h-"  nf  Samuels  Ave.  and  Riverside  Ave.  The  structures 
P.".L   Von'N^eX^n'fs^CilrEng?:*'^    estimated    cost    is    $150,000. 

aw.:f;:!i;;ra  c^!?t'?a7t7o^E"'G.'FTs'&F*  '^^l''sJ[nVo%loo''for  ?Se^ 
S?„S°"'*"-iJf''°%°r,.the,  l^ridge  over  the  Arkansas  River  at 
Tulsa.  Nine  additional  concrete  piers  will  be  erected  and  on 
these  a   steel  girder  bridge  will  be   built.     Noted  June  20. 

1m.  '^^'''th'  ^nS5"~"<.  '''t  '■*'P'"'p<'  that  contracts  will  soon  be 
str„  linn  nf^fit*""  f  V°P'i  ^^^"^  Transit  Co..  for  the  con- 
struction of  five  steel  bridges  on  its  Hermitage-Huntsville 
extension.     Joseph  A.  West.  Ogden.  is  Ch.   Engr.  """i*^'"e 

Ueden.    Itah — The    Salt    Lake    H    Ogden    Rv     is    consirterino- 

duct  on  Thorndyke  St.  The  estimated  cost  is  ?18';  nnn 
Arthur  H.    Dimock   is  City    Engr.     Noted   Nov    14  *185.000. 

I.oUKheaeh.  Calif.— The  City  Council  has  passed  resolutions 

Creek    "e    p"'Dewev'"?s"'cUv  ^Engr"^    "     '"''^^^    over    CerritSs 

Reddine.  Calif.— The  City  Trustees  are  considering  the 
advisability  of  combining  with  the  Board  of  Countv  Suoer- 
Rfve7at"Marke7sf.'''"'"''°"    "''   "    "'■'''^'*   '"''■'"   '''^   Sa6rar^?nto 

Montreal.  Q,ie.--The  Canadian  Northern  Rv.  has  made 
application  to  Parliament  for  the  permission  l6  construct  a 
bridge  over  the  St.  Lawrence  River  at  Montreal.  This  will 
fe:  V^^i'stlV\^.llVo\'''onTVK'''i^^r^  '"  ^°'"'  Levis. '^Ji' 

ColI!m'!,Va""fias''-ap^pr-^p''r1Ste^'T2i."o''i?'  ar'^iTr^a^e'  to°la?d"^ig^ 
$?o".0o'o"'"'"   "'  •''   '"■"'''*■   ""'    »■■""«"*•      The 'estimated   cost   is 

North    Vancouver.    B.   C.— The    City   Council    has   decided   to 
build  a  reinforced-concrete  bridge  at  Capilano,  connecting  th 
Marine  Drive  and.  Robson  Road.  The  estimated  cost  is  $50  000 
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VancanT'er,  B.  C. — An  agreement  has  been  reached  between 
the  Citv  Council  and  officials  of  the  Great  Northern  Ry..  .D> 
which  the  company  will  build  two  bridges  a  year  over  the  city 
streets  The  structures  will  be  of  steel  and  concref?,  .0  It. 
long.     J.  A.  Bohland,  St.  Paul,  Minn.,  is  Bridge  Engr. 

W.^TER  SI  PPL Y — IRRIG.VTIOX 

North  BenninKton,  Vt. — The  .own  contemplates  the  install- 
ation of  a  water  system  estimated  to  cost  $140,000. 

Brookllne.  Ma»».— -^n  appropriation  of  $250,000  has  been 
recommended  in  orde.  to  augment  the  water  supply.  ahe 
system  of  filtering  the  water  at  Charles  River  will  be  ex- 
tended.     Fayette    F.    Forbes    is   Supt.    \\  .-\\  ks. 

Tighe.    Consult.    Engr..    Holyoke. 
ition   and    tiled    his    recommenda- 


Council  is  having  plans  prepared  for  extending  the  pipe  lines 
to  the  river,  tour  miles  distant,  and  for  extending  the  dis- 
tributing system. 

Frankfort.  Ohio — We  are  officially  advised  that  at  a  meet- 
ing of  the  City  Council,  to  be  held  Jan.  13,  an  engineer  will 
probably  be  emploved  to  prepare  plans  tor  the  proposed 
municipal  water  system.  J.  G.  Bell  is  Town  Clk.  Noted 
Dec.  19. 

*Stenbenville,  Ohio — Bids  will  be  received  by  James  Gavin, 
Dir.  Pub.  Ser.,  at  the  Water  AVorks  Office,  until  noon.  Jan.  2S, 
for  the  design  and  construction  of  a  B,0OO.000-Kal.  compound, 
condensing,  vertical,  crank  and  flywheel  pumping  engine, 
according  to  plans  prepared  by  Chester  &  Fleming,  Consult. 
Engrs.,  Pittsburgh.  Penn. 

are  officially  advised  that  the  contract 
of  c.-i.  pipe  and  castings,  has  been 
awarded  to  the  U.  S.  C.\ST  IRON  PIPE  &  FOUNDRY  CO., 
Chicago,  111.,  at  $25.20  per  ton  tor  pipe,  and  $55  per  ton  for 
castings.  Bids  were  opened  by  J.  R.  Cowell,  Dir.  Pub.  Ser., 
Dec.  27.     Noted  Dec.  26. 


of    the    City 


Council,  has  recommended  the  apP'oP' 'Vu'°"  °'prv„ir's  It  is 
the  construction  of  larger  pipe  lines  »«  «he  reserv  o,  s  i^  is 
intended  to  lay  4S-in.  pipe  to  the  Holden  R^.^*^'R\''''^elder 
36-in.  pipe  to  the  Lynde  Reservoir.  Oeorge  \\ .  Batcneiaer 
is  Chn.   Water  Comrs. 

Providrnce.  R.  I— Bids  will  soon  be  asked  for,  for  in- 
stalling a  new  centrifugal  electric  P"™!'''"'*  f"'„„^0 '„^^,'P^?7^; 
ine-  >iteam  Dumo  with  a  dailv  capacity  of  30.000,000  gal.  at  tne 
plfttlcon^it'iTtatron       W.    F."  Slade   is   Comr.   of   Public    \A  orks. 

.%lblan.  X.  Y Mayor  William  B.  Dye  and  Daniel  W  Han- 
lev' Village  Trustee,  have  been  appointed  to  consult  with  the 
'4Vresentltives  of  the  Albion    Water  Co.^ with  a^  v-iew  ^to  ^pu.  - 

municipal 


be 


Water  Co.,   with 
chasing   the    water   system    of   that    company, 
are    not   successful,    the    village    will    install    a    i 
system,     and    bids     for    construction     work     will     probat>l> 
asked  early   in  the  spring.     Noted   Dec.    2fi. 

#Broekport, 

Village    Clk., 

l^'^Ti-iZ'yianli^^c^i-birrind-^igoV  Viper  30- tons  special 
castings;  135  fire  hydrants;  142  gate  valves  and  boxes;  22 
mUes  of  pipe  laid;  brick  pumping  station  and  chininey,  pump 
well  and  intake;  concrete  reservoir,  etc.  Plans  and  specifica- 
Uons  ai"  on  file  at  the  office  of  the  Village  Clerk,  and  at  the 
office  of  Witmer  &  Brown,  Consult.  Engrs..  Chapin  Block, 
Buffalo,    N.    V.      Noted    Dec.    26. 


ioort,  >.  Y. — Bids  will  be  received  by  Louis  B.  Sha>  , 
Ik  until  »  p.m.,  Jan.  21.  for  constructing  a  water 
The    contract    includes    the    following;    5000    tons    of 


received      b.v 


He 


•■>«■»■    York.    X.    Y Bids    will     -  ,  ■    •.  .-i 

Thompson,  Comr.  Water  Supply.  I5as  vid  Electricity,  until 
Jan  13.  for  furnishing  and  laying  water  mams  and  appui- 
tenances    in    portions   of    Cypress    Ave..    Brooklyn    and    Queens. 

«oduH,  N.  Y. — Bids  for  constructing  a  water  system  here, 
were  received  bv  the  Water  Commissioners,  Dec.  27.  as  fol- 
Kwl:  Martin  Stewart,  $36,000:  J.  V.  Johnson  Co  $32,000;  A. 
F  Nlms  $37,310;  Allen  Pope,  $24,268;  Alfred  Caffey  $30,,  <0; 
a',  a.  Dancy,  $31,73»:  M.  Applegate  &  Son  $28,335;  Frank 
George  $28  5fl;i-  Wavne  Construction  Co.,  Newark,  without 
nine  $19  169;  Newaik  Construction  Co.  Newark,  N.  Y..  with- 
out pipe.  $23,640:  C.  R.  Lewis,  without  pipe.  $20,110;  Flshette 
Bros.  $31,238:  .Samuel  Baum,  $34,425;  Reliance  Sewer  Con- 
struction Co  $37,090:  S.  V.  R.  Malcolm  &  Sons  Co.,  $39,223. 
The  contract  includes  six  miles  of  4-.  6-  and  S-in.  c.i.  pipe 
lines,  a  pumping  plant  and  a  storage  reservoir.  W.  A.  Lafler. 
Rochester,    is   Consult.    Engr.      Noted    Dec.    12. 

U'bKr  Plalnii.  .V.  Y. — Bids  will  be  leceived  by  the  Board  of 
Village  Trustees  until  S  p.m..  Jan.  14,  for  the  purchase  of 
$8000   of  water  bond,s. 

Farr4-ll,    Penn. It    is    proposed    to   issue    bonds    for   $125,000 

for  the  Installation  of  a  municipal  water  system.  The  matter 
will  be  brought  up  at  an  early  meeting  of  the  Borough 
Council. 

r;reenvlllr.  Penn We  are  officially  advised  that  the  Green- 
ville Water  Co.  has  retained  Chester  &  Fleming,  Hydrau. 
Engrs.,  Pittsburgh.  Penn.,  to  prepare  plans  and  specifications 
for  a  storage  dam,  and  several  miles  of  pipe  lines.  Bids  for 
construction    will    probably    be   asked   about    May    1. 

Troy.Penn. llenrv    W.    Taylor,    Consult.     Engr. 

St.,    Albany,    N.    Y.,    is    preparing    plans    for 
at    the    reservoir 


K.    Mitchell    is    Boro. 


flltr 


YounBH«o«n.    Ohio — -\n   ordinanct 
ing    for    the    purchase    of    propert> 
reservoir  in  the  Milton   Basin.     S. 

Richmond.  Ind. — According  to  press  reports,  bids  will  be 
received  until  Jan.  16,  by  the  Board  of  Public  Works  for  a 
franchise  to  furnish  water  to  the  city  tor  a  period  of  25 
years.      B.   A.  Bescher  is  City  Clk.. 

Saline.  Mich. — The  W.  J.  Sherman  Co.  has  completed  plans 
for  the  installation  of  a  water  system  here,  estimated  to 
cost  $30,000.  Bids  tor  construction  work  will  probably  soon 
be    asked.      A.    J.    Warren    is   Village    Clk.      Noted    Dec.    26. 


has  been  passed  provid- 
for  the  construction  of  a 
Davis  is  Pres.  of  Council. 


-VHhton,    III.- 

v'ote    on    a    bor 
n-ater    system. 


-An  election  will  probably  soon  be  called  to 
1  issue  of  $45,000  for  the  construction  of  a 
R.    J.    Dean    is    Town    Clk.      Noted    Jan.    2. 


■*+ChlcaBO.  111..— A  contract  to  furnish  and  erect  at  the 
Lake  View  pumping  station,  a  vertical  triple-expansion  crank 
and  flywheel  pumping  engine  of  25,000,000  gal.  daily  capacity, 
and  reerecting  an  old  pumping  engine,  has  been  awarded  to 
the  BETHLEHEM  STEEL  CO.,  South  Bethlehem,  Penn.,  at 
$118,000.  Bids  were  opened  bv  the  Department  of  Public 
Works,  Oct.   30.     Noted  Nov.   14. 

<;rafton.  III. — The  town  contemplates  the  installation  of  a 
water  system.     W.  H.  Journey  is  Mayor. 

Mllnaukee,  \YI«. — According  to  press  reports,  the  City 
Council  has  directed  the  Commissioner  of  Public  Works  to 
advertise  for  bids  for  the  new  water  intake  at  Linwood  Ave. 
Estimated   cost,   $750,000.      Noted   Dec.    5. 

OHhkoHh.  Wl». — W.   E.   Miller,   of  the   Wisconsin   R.R.    Com- 
ion.  is  appraising  the  plant  of  the  Oshkosh  Water  Works 


WaNblnKton.  D.  t'. — Bids  were  received  as  follows,  Dec. 
30.  by  the  Commls."loners  of  the  District  of  Columbia  for 
the  construction  of  a  pump-house  and  lodge  at  Eighteenth 
St.,  and  Minnesota  Ave.,  Anacostia,  D.  ('.:  Wm.  Uothwell  & 
Sons,  $11,896:  Arthur  L.  Smith  &  Co..  $11,994;  W.  H.  McCray, 
$12,837;  W.  E.  Mooney,  $11,189:  Burgess  &  ['arsons.  $11,900: 
Arthur  .M.  Poynton,  $12,100;  Sklnker  &  Garrett.  $12,245;  H. 
J.  .Montgomery,  $12,131.  .Ml  of  Washington,  D.  (;.  Noted 
Dec.    26. 

LlillDKton,  X.  C. — An  election  will  be  called  some  time  this 
month  to  vote  on  a  bond  Issue  of  $15,000  for  constructing 
water  and   sewer  systems. 

RairlKh.  N.  r.— The  Board  of  Aldermen  has  declined  the 
offer  of  Ihi-  Wake  Water  Co.  to  sell  Its  plant  to  the  city,  at 
$263,000.  It  Is  probable  that  a  mMnlclpal  system  will  be  In- 
stalled. J.  N.  Hazlehurst,  Atlanta,  Oa.,  Is  Consull.  Engr. 
Noted    Dec.    26. 

I.DfilNVllir.    \la Bonds    for   $5000    have    been    voted    for   the 

InHtallallon  of  .t  wafer  Rvstem  here.  For  particulars,  address 
the  Town  f|.  rk. 

Xanhviile,  Tenn It    Is  eHtlmaled    that    It    will    cost   $150,000 

to  repair  Ihi-  broken  wallM  of  the  reservoir.  Rudolph  Hering, 
170   Broadway,   New    York.   Is  r'onMiilt.    Engr.      Noted   Dec.   5, 

Bromley.  Kt- — The  Ludlow  Water  Ci,..  Ludlow,  Ky.,  Is 
considering  an  application  from  Bromley  for  the  exti'nslon 
of    Its    pipe    lines    to    that    ctnnmiinlly. 

U'lnehealer.     Ky. — According     to     press     reports,     the     City 


Co.,   with 


ilew   to  its   purchase   by    the   city. 

Prairie  du  Sac.  Wis. — .A  special  election  has  been  called  for 
Jan.  14,  to  vote  on  a  bond  issue  of  $30,000,  for  installing  a 
water  system,  R.  G.  Walter  and  J.  F.  Mead,  of  the  Southern 
Power  Co.,  have  been  appointed  to  assist  the  Village  Board  In 
preparing  estimates  and  plans.     Noted  Dec.  5. 


Clinton,  lon-a — .\ccordlng  to  pres! 
Chase,  Consult.  Engr.,  Clinton,  has  be 
plans    for   a    water   system    here. 


reports,    Charles     P. 
retained   to   prepare 


a    water 
time    this 
AVaverly, 

of  a  water  s 


stem. 

lonth   to   vote   on   the   project. 
lona — The    village    contemplate 
stem,  estimated  to  cost  $6000. 


the    installation 


MlnneaiioilN,  Minn We  are  officially  advised  that  bids  for 

furnishing  water  works  supplies  for  the  year  1913  were  re- 
ceived bv  the  Purchasing  .\gent.  Dec.  30.  as  follows;  water 
valves,  (a)  6-ln.;  (b)  8-in.;  (c)  12-in.;  (d)  24-in.:  Rensselaer 
Valve  Co.,  Troy,  N.  Y.,  (a)  $10.65;  (b)  $17.50:  (c)  $32:  (d) 
$183.40.  Kennedy  Valve  Co.,  New  York,  (a)  $10.45:  (b)  $16.60; 
(c)  $30.60;  (d)  $190.20.  Roe-Stephens  Mfg.  Co.,  Detroit,  Mich,, 
(a)  $10.50;  (b)  $15.50;  (c)  $32;  id)  $175.  J.  B.  Clow  &  Sons, 
Chicago,  111.,  (a)  $10.70;  (b)  $16.70;  (c)  $31.50:  (d)  $206. 
Central  Supply  Co.,  Minneapolis,  Minn.,  (a)  $12.35:  (b)  $20.40; 
(c)  $36.75:  (d)  $197.40.  R.  D.  Wood  &  Co.,  Philadelphia, 
Penn..  (a)  $11:  (b)  $16;  (c)  $28:  id)  $145.  Darling  Pump 
Mfg.  Co.,  Willlamsport,  Penn.,  la)  $12.85:  lb)  $19.20:  (c) 
$35.20:  (d)  $200.  Kellogg-Mackay  Co.,  Minneapolis,  Minn- 
la)  $10.75;  (b)  $18.50;  ic)  $33;  (d)  $180.  Pittsburgh  Valve 
&  Foundry  Co.,  Pittsburgh,  Penn.,  (a)  $9.60;  lb)  $15.50;  (c) 
$31.50;  Id)  $190.  Coffin  Valve  Co.,  Boston,  Mass.,  (a)  $10 
lb)  $15.25:  K)  $30;  (d)  $175.  Hydrants;  Darling  Pump  & 
Mfg.   Co.,    Willlamsport,    Penn,,    $45.      Kennedy   Valve   Mfg.    Co., 

New    York,     $34.25.       --------  

$36.50.      R.    D,    Wood  . 

logg-Mackav  Co.,  Minneapolis,  Minn.,  $33.75.  J.  B,  Clow  & 
Sons,  Chicago,  III.,  $33,45.  Columbia  Iron  Works  Co..  Chatta- 
nooga, Tenn.,  $32.85.  Bensselaer  Valve  Co.,  Troy,  N.  Y,, 
$43.75,  Western  Valve  Co,,  Chicago,  III.,  $38.  Coffin  Valve 
Co.,  Boston,  Mass.,  $30.25.  c.l,  water  pipe:  la)  6-  and  8-ln,; 
rb)  12-,  16-  and  24-ln.:  R.  D.  Wood  *  Co..  Philadelphia, 
Penn.,  (a)  $28.40:  <h)  $27.90.  American  Cast  Iron  Pipe  & 
Foundry  Co.,  Birmingham.  Ala.,  (a)  $28.50:  (b)  $28.50.  U,  S. 
Cast  Iron  Pipe  &  Foundry  Co.,  Chicago,  111.,  la)  $27.85:  (b) 
$27.85.  Special  castings:  Union  Iron  Works,  Miniieapoll*, 
Minn.,  $51.  Crown  Iron  Works.  Minneapolis,  Minn.,  149. 
Camdi-n  Iron  Works,  Camden,  N.  J.,  $54.50.  U.  S,  Ca«t 
!i<m  Pipe  &  Foundry  Co.,  Chicago,  III..  $67.  R.  R.  Dutton 
Is    .\»«t.    City    Engr. 

+St.  Pnnl.  Minn, — We  are  olllcially  ailvised  thiil  the  con- 
tract to  furnish  about  100  t.ins  of  cl.  walei-  i)ll)e.  hiiH  been 
awarde.l  to  the  II.  S.  C.\ST  Ilto.V  PIPE  *  FoUNDRV  CO., 
Chicago,  III.,  at  $27.85.  Total,  $27,223.  The  oth.r  bids  were: 
Clavnoiuan  Pine  &  Foundry  Co.,  $27,508.  American  Cast  Iron 
Pipe  Co,  $28,379.  R.  D.  Wood  &  Co.,  $30,096.  Masslllon  Inm 
&  Steel  I'll.,  $28,092,  Bids  were  opened  by  the  Water  lli.,ird, 
Dec.   31.      Noted    Dec,   26. 

Virvlnln.    Minn. — The    city    i-'iiilem|>lal. 
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II  t'Hj,  Kllu. — AcioldlliK  to  piesH  icpDit.M.  boiulH  I'ol 
$4(1,0011  have  bviin  voted  for  instuUInK  ii  wiitiT  system  and 
an   iliitrlf   liKht    plant    here.      .1.    F.    ('ii)ekei-    Is   Town    ("Ik. 

.Icnt-ll.  Knn. — The  town  contemplates  a  bond  Issue  of  $40,- 
000  for  Installing  a  nninklpiil  water  system.  For  partliulais 
aildiis.s  the  Mayor. 

$4r., 
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Svntt,   Knn We  are   offleially   advised   that   bonds   for   $40,- 

' ' n   voted   for   installinn    a    water   system    and   elec- 

■    ■  O.   U.   I'ard   Is   City   Clk.     Noted   Dee.   19. 
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(;unhlln,  S.  D. — Aceordlnn  to  pjcss  reports,  bids  will  be 
received  by  the  City  Commissioners  until  Jan.  2B,  for  Install- 
ing a  new  water  s>'stem.  The  plans,  as  prepared  by  J'^dmunds 
&  Morgen,  Consult.  Kngrs.,  provide  for  wooden  and  iron 
mains. 

■>e»T  Korkford,  IM.  U. — We  are  otlieially  advised  that  F.  E. 
Carson.  Fargo,  N.  U.,  has  been  granted  a  franchise  to  Install 
a  water  system  and  an  electric  light  plant  here.  George 
M.    Pike    is    Mayor.      Noted    Dec.    12. 


fhoMter,  Mont Hids  foi 
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constructing  a  water  system  here, 
vieie  leie.vt^u,  i<ei.  i.i,  ,i .-.  follows;  L,.  W.  Schruth.  Fargo, 
N.    D..    $20,400;    Oemars   Construction    Co..    Portland,   On       ■""" 


2.50;  Western  Construction  Co..  hewistown.  Idaho,  $19,108; 
IJindstroni  Co.,  Butte,  Mont.,  $19.,'->oii;  w.  n.  I.ovell,  Minnea- 
polis, Minn.,  $18,805;  C.  A.  Cochrane.  Spokane.  Wash.,  $18,460. 
Plans  were  prepared  by  C.  H.  iJieen,  City  Kngr.  Noted 
Nov.    21. 

Fnyettfvllle,  Ark. — I'ress  reports  state  that  bids  will  be 
received  by  the  Boaid  of  Water  Commissioners  until  Jan.  10, 
for  constructing  a  brick  and  concrete  reservoir  of  900,000  gal. 
capacity.     B.   F.   Campbell   is  Secy. 

Annhunc,  Tex. —  We  are  officially  advised  that  the  only  bid 
received  by  the  Trinity  River  Irrigation  District,  Dec.  27, 
for  constructing  a  lock  and  dam,  was  rejected,  and  the  con- 
tract has  been  readvertised,  John  Wootin  is  Secv.  Noted 
Dec.    12. 

Beaumont,  Tex. — W.  C.  Teter  has  applied  to  the  Commis- 
sioners of  Jefferson  County  for  a  franchise  to  install  water 
mains  in  Jefferson  County,  within  a  radius  of  10  miles  from 
the  court  house. 

Bronnwuod,  Tex. — The  city  plans  to  install  a  new  reser- 
voir with  a  capacity  of  2,000,000  gal.,  and  a  complete  new  fil- 
tration  plant.      Mark   E.   Ragsdale  is  City    Engr. 

Javksouvllle.  Tex. — Nagel  &  Petersen.  Consult.  Kngrs., 
Muskogee,  Okla..  have  been  retained  by  the  city  to  make  sur- 
veys for  extending  the  water  mains.  Estimated  cost.  $10,000. 
J.    E.   McFarland   is   Mayor. 

+  l'onea,  Okla — A  contract  to  improve  the  water  system 
here  has  been  awarded  to  CHARLES  HALSTEAD,  Brecken- 
ridge.  Mo.,  at  $5945.  Plans  were  prepared  by  Burns  &  McDon- 
nell, Consult.   Engrs.,  Scarritt  Bldg.,  Kansas  City.  Mo. 

Deming;,  N.  SI. — C.  E.  Miesee.  of  Chicago  and  associates 
have  purchased  the  holdings  of  the  Deming  Land  and  Power 
Co.  here.  Included  in  this  transaction  is  a  contract  for  the 
development  of  9500  acres  of  state  land  ten  miles  east  of 
Deming.  which  wo-k  involves  the  expenditure  of  approxi- 
mately $1,000,000.  Wells  will  be  bored  upon  the  land  and 
pumping  plants  installed.  These  pumps  will  probably  be 
opei-ated  by  electrical  energy.  The  company  contemplates 
installing  a  central  power  station  upon  the  land  and  from 
this    it    will    build    ti'ansmission    lines    over    the    propei-ty. 

Tucson,  .\rls!. — W.  H.  Thomson,  City  Engr.,  is  preparing 
plans  and  specifications  foi-  improvements  and  extensions  to 
the  water  system,  estimated  to  cost  $100,000.  A  bond  issue 
will  soon   be  called  to  vote   on   this  project      Noted  Dec.  19. 

+PurminKrtou,  WaNh. — The  contract  to  construct  about  two 
miles  of  water  mains  here  has  been  awarded  to  FOSTER 
&    TRIMBLE,    Spokane,    Wash.,    at    $10,000.      Noted    Oct.    31. 

Friday  Harbor,  AVnHh. — The  city  will  issue  bonds  for  $14,000 
for  the  construction  of  a  new  municipal  water  system. 

MiUvuukee,  Ore. — .According  to  press  reports,  bonds  for 
$20.00(1  have  been  voted  for  installing  a  water  system  here. 
This  bo?id  issue  was  defeated  at  the  election  held  in  October. 
D.  P.  Matthews  is  Village   Recdr.     Noted  Oct.  17. 

Salem,  Ore. — At  the  annual  meeting  of  the  State  Board  of 
Health  a  report  was  submitted  by  Louis  C.  Kelsey,  Consult. 
Engr..  Selling  Bldg..  of  Portland,  for  supplying  13  towns 
and  cities  of  the  Upper  Willamette  Valley  and  the  State  in- 
stitutions with  a  supply  of  water  from  Clear  Lake,  at  an 
estimated  cost  of  between  $3,900,000  and  $4,800,000.  Tlie 
13  municipalities  which  the  proposed  pipe  line  would  touch 
are:  Springfield.  Eugene.  Creswell,  Junction  City.  Halsey, 
Coburg,  Harrisburg,  Albany,  Brownsville.  Jefferson,  Inde- 
pendence,   Turner    and    Salem. 

Riverside,  Calif. — An  election  has  been  called  b.v  the  Com- 
mon Council  for  Jan.  14,  to  vote  on  a  bond  issue  of  $1,160,000. 
for  purchasing  the  water  systems  of  the  Riverside  W'ater 
Co..  the  Riverside  Artesia  Water  Co..  and  H.  P.  Kyes.  Of^the 
total    bond     issue,    $785,000    will    be    used    for    purchasing    the 


systeins,  and  $275,000  for  extension  and  ImprovementB.  Burns 
*  McDonnell,  Scarritt  ISldg.,  Kansas  City,  Mo.,  are  Consult. 
lOngrs.      Noted    Dec.    12. 

KiverMlde.  Culir. — The  Superior  Mutual  Water  Co.  has  flleil 
articles  of  Incorporation  with  $500,000  capital  stock,  to  si-rve 
watei-  users  in  the  lOlsinori-  Valley.  The  incorporators  ar.- 
ChaileH  10.  Wiilte,  P.  S.  I'astleman,  Charles  10.  Johnson  and 
I).   W.    Ilarvi'.\',  of  Rlvc'rside. 

Turlock,  Calir. —  According  to  press  reports,  bids  will  be 
iie.iv.d  by  the  Directors  of  the  Turlock  Irrigation  District, 
iirilil  .Ian.  .1,  foi-  conslruillng  18  dams  In  the  Davis  Reservoir. 
Burton  Sinllli,  Turlock,    Is  ICngr. 

Ileirlnn,  Snsk.— Bids  will  be  received  by  A.  W.  Poole,  until 
.lau.  211.  lor  supplying  and  i-i-ecting  a  5,000,000-gal.  turbiii- 
IMunp  ;ind   compound    vertical   condensing  engine, 

\letorla.  11.  C — Bids  will  be  received  by  W.  Gait.  City  Pur. 
Agent  until  Jati.  27,  for  furnishing  hydrants,  valves,  cast- 
ings, bad  pipi-.  brick,  vitrlHed  sewer  pipe,  Portland  cement, 
eluslei  light  globes,  tungsten  lamps  and  carbons  as  re- 
(|uired. 

Port  Arthur,  Ont. —  Bids  will  bi-  received  by  J,  J.  Hackney, 
Cotiir.  Utilities.  Coipoiation  olliees.  Port  Arthur,  until  Feb. 
.!,  for  lurni-shlng  lapwelded  steel  pipe,  specials  and  flexible 
Joints;  also  lor  supplying  and  delivering  valves.  Specifications 
are   on    lUe  al    llie   ollite   ,,(   the   City    Engineer. 

SKWI'IIIS 

+  rrovldeuee.  H.  I. — Contracts  for  constructing  sewers  were 
awarded  by  the  Board  of  Contract  and  Supply.  Jan.  2,  as  fol- 
lows: To  F.  E.  SHAW.  Providence,  in  Agnes,  Trov  and  Mc- 
Donough  Sts..  $15,680;  Branch  Ave.  an<l  Woodland  Road, 
$6214;  Irving  Ave.,  $1164;  Downing  and  Whitmarsh  Sts.,  $1224; 
Eaton  St.  and  .\eadeniy  .\ve..  $i;;!64:  to  ANTONIO  AIELLO 
Providence,  s.-wers  in  (irupe  and  .Marietta  St.s.  and  River  Ave. 
$1685;  to  ClLMtLIOS  CRANKSHAW,  I'rovidence,  sewers  in 
Eaton   and    Dunfoid    Sts.,   at    $11,795. 

Buffalo.  IV.  Y — The  City  Council  has  ordered  the  con- 
struction of  a  12-ln.  tile  sewer  in  Prenatt  St.,  12-  and  10-in. 
sewers  in  Vermont  St.  and  Kerns  Ave.  Francis  G.  Ward  is 
C  omr.    I'ub.    Wks. 

IVew    Vork,   N.   Y — The    lowest    bid    received    by   Maurice    E. 
Connolly    Ir.s.    Boro.  of  Queens,   Dec.   30,   for  constructing  the 
main    outlet    trunk    sewer    for    the    Corona    District,    was    sub- 
'"■    "'■• "ros..   20   Main   St.,    Flushing.   N.    y.,   at   $255,- 

16. 

Oynter  Bay  ( L.  I.).  \.  V.— We  are  offleially  advised  that 
L.  Morgan  Criffen.  E.  A.  Hegeman  and  S.  Y.  Boyles  are  the 
committee  chosen  by  the  Oyster  Bay  Citizens  League  to  in- 
vestigate the  advisability  of  installing  a  sewage  disposal 
plant  here.  Hans  R  .Jacobsen,  Consult.  Engr.,  Randall  Block, 
ii>ster    Bay,     is    technical    adviser    to    the    committee.      Noted 

Camden,  \.  .1.— The  City  Council  has  passed  an  ordinance 
?f;%\'^"m  f'»-  the  construction  of  sewers  in  24th  St..  from 
Mickle  St.  to  Mariton  Ave.,  in  Morgan  St.  from  Sixth  to  Pill- 
more  St.,   and   in    Fillmore  St..    from   Morgan   to   Fairview  St. 

(hamherHliurg,  IVnn — The  City  Council  has  adopted  an 
ordinance  providing  for  the  extension  of  the  sewer  system 
to    the    Chambersburg    silk    mills. 


ffice  of  the 
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I'lttNliurgh,  l"enn — Bids  will  be  received  at  the  ofli 
City  Controller  until  10  a.m..  Jan.  10,  for  constructin 
ill   .\lbum   St..    Bradish   St..   Graphic  St.,   and   others. 

KeadInK'.  Tenn The  City  Council   is  considering  two  plans 

for  extending  the  sewer  system  so  as  to  include  the  third 
of  tlie  city  not  now  served  by  it.  The  work  will  probably 
be   taken   up   during   the  spring. 

^Somerset,  Penn — Bids  will  be  received  bv  the  Commis- 
sioners of  Somerset  County  until  Jan.  29,  for  the  construction 
of  a  sewage  disposal  plant  on  the  County  Home  Farm  two 
miles  east  of  Somerset,  according  to  plans  and  specifica- 
tions prepared  by  Clyde  Potts,  Consult.  Engr..  30  Church  St 
New    York. 

Newark,  Del — The  Sewer  Committee  has  retained  T 
Chalkley  Hatton.  Consult.  Engr.,  Wilmington,  Del.  to  pre- 
pare plans  for  a  sewer  system  here.  Joseph  H.  Hossinger  is 
Mayor.      Noted    Aug.    22. 

'A'Baltimore.  Md. — Bids  will  be  received  until  11am  Jan 
22.  by  the  Board  of  Awards,  at  the  office  of  the  City  Register 
City  Hall,  for  constructing  sanitary  lateral  sewers  in  District 
No.  6.  Sanitary  Contract  No.  107.  Calvin  W.  Hendrick  is 
Chief  Engr.  of  the  Sewerage  Commission.  For  details,  see  ad- 
vertisement  in   this   issue. 

ManaHNaH,  Va — Harry  Stevens.  Consult.  Engr..  Union  Trust 
Bldg..  Washington.  D.  C.  is  preparing  plans  for  the  in- 
stallation of  a  sewer  system  here.  The  contract  includes  the 
construction  of  from  five  to  six  miles  of  sewers,  and  a  com- 
plete sewage  disposal  plant.  Bids  will  probably  be  asked  in 
the    spring.      Noted    Dec.    5. 

Fort  ThomaM,  Ky — The  City  Trustees  have  ordered  a  sur- 
vey made  for  the  installation  of  a  septic  tank  sewer  system 
in    the    Highlands    District. 

liexInKton.    Ky We    are    officially    advised    that    bids    will 

probably  be  asked  during  the  spring  for  extending  the  north- 
ern main  sewer,  and  installing  a  sewage  disposal  pLant 
John  J.   Vance  is  Secy,  to  Mayor.     Noted   Dec.   12. 

LoulMvllle.  Ky. — Bids  will  be  received  by  the  Board  of 
Public  Works,  until  Jan.  17.  for  constructing  sewers  in  32nd 
St..  from  Garland  to  Bismark  St..  in  Madison,  from  24th  to 
29th    St..    in    Green,    from    Seventh    to    Eleventh    St..    in    West 
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miles    long, 
Young.    City    Engr.. 


from  Green  to  Madison  St.,  in  Eleventh,  from  Green  to  Madi- 
son St.,  and  in  Tenth,  from  Green  to  Madison  St.  Roy  \V. 
Bi.   ke  is  Asst.   City  Engr.     Noted  Jan.   2.  „.      ,  ^      . 

Bids  will  be  received  bv  the  Board  of  Public  ^\  orks.  about 
Jan.  20,  for  constructing  a  trunk  sewer  from  L  St.   to  Central 

Geneva,  Ohio — The  City  Engineer  is  preparing  plans  for 
the  construction  of  the  East  Main  St.  sewer.  \V.  E.  Morgan  is 
City    Clk. 

Kent,  Ohio — The  Village  Engineer  has  been  instructed  to 
prepare  an  estimate  of  the  cost  of  constructing  a  complete 
new  sewer  svstem  and  sewage  disposal  plant  here.  Plans  and 
specifications    for    the    system    have    been    completed. 

Toledo,  Ohio— The  Citv  Council  has  passed  an  ordinance 
authorizing  a  bond  issue  of  $22,000  for  draining  the  marsh 
in    North    Toledo,    and    installing    sewers. 

ISHcanaba,  MIeh, — The  Citv  Council  has  adopted  the  plans 
prepared  by  T.  Chalkley  Hatton,  Consult.  Engr..  Wilmington, 
Del.,  for  the  construction  of  a  main  trunk  sewer  and  a  sew- 
age  disposal    plant    her.-.      Noted    Nov.    14. 

Chicago.   Ill Bids   will   be   received    by   the   Department   of 

Public  Works  until  11  a.m..  Jan.  13.  for  furnishing  and  de- 
livering sewer  pipe  to  the  Bureau  of  Sewers  during  the  term 
ending  Dec.  31,  1913.      L.  E.  McGann  is  Comr. 

De  Kalb.  Ill, — The  Board  of  Local  Improvements  has 
artoited  a  resolution  providing  foi  the  construction  of  a  sewer 
svstem  to  cost  about  $150,000.  Plans  for  a  system  to  com- 
prise about  14  miles  of  8-  to  24-in.  vitrified  pipe  sanitary 
sewers,  have  been  completed  by  A.  R.  Russel,  City  Engr. 
Noted    Dec.    12. 

Fulton.  Ill, — E.  O.  Hills,  Engr.,  is  revising  plans  and  speei- 
fiiations  for  the  proposed  sewer  system  here.  Estimated  cost, 
$30,000.      Noted    Dec.    19. 

New  London,  Win, — Bids  will  be  received  at  the  office  of 
the  Citv  Clerk  until  8  p.m.,  .Ian.  21.  for  the  construction  of 
a  sewer  in  Division  St.,  between  Quincy  and  Pine  Sts.  C  U. 
Hemmy  is  Chn.  Bd.  Pub.  Wks.  Plans  and  specifications  are 
on   file   at   the   office   of   the   City   Clerk. 

Lnverne,  Minn, — The  Citv  Council  has  adopted  a  resolu- 
tion for  the  construction  of  a  sewer  In  Freeman  Ave.,  from 
Harck  to  Adams  Ave.  Plans  are  on  file  at  the  oftice  of  C.  C. 
.\ppleby.    City    Recdr. 

Shakopee,  Jlinn, — The  Oscar  Claussen  Engineering  Co.  is 
preparing  plans  for  the  construction  of  sewers  as  petitioned 
for,   in   the   First   Ward. 

7'opeka,    Kan The    residents    of    Auburndale.    a    suburb    of 

Topeka.    have    petitioned    the    City   Commissioners   for   a   sewer 
system.      The    main    sewer    would    be    about    thre-    —i'    -    i""n- 
and    the    system,    as    estimated    by 
would  cost  about   $14,000. 

Lincoln,  IV'eb, — The  Citv  Council  has  approved  the  plans 
of  Adna  Dobson,  City  Engr..  for  constructing  sanitary  sewers 
in  Districts  124  and  127.  Bids  will  probably  soon  be  asked. 
Plans  are  also  being  prepand  by  the  City  Engineer  for  con- 
structing   sanitary    sewers    in    District    95. 

MadlHon,  Xeli. — The  City  Council  has  adopted  the  plans 
of  the  W.  K.  Palmer  Co..  919  Baltimore  Ave..  Kansas  City. 
Mo.  for  the  construction  of  trunk  sewers  and  septic  tanks 
here.  Estimated  cost,  $lfi.OOU.  Bids  for  this  work  will  prob- 
ably be  asked  in  about  two  months.  F.  J.  Danken  is  City 
Clk.     Noted   Oct.   31. 

.MlNMOnla,  Mont. — The  City  Council  has  accepted  the  plans 
prepared  bv  Swearingen  &  McCulloh,  Consult.  Engrs..  Great 
Falls.  Mont.,  for  a  sanitary  sewer  system  in  South  Missoula. 
The  svstem  comprises  about  20  miles  of  sewers.  Fred  Buck 
is    City    Engr.      Noted    June    27. 

Hannibal,  .Mo, — The  Citv  Council  has  approved  plans  and 
specifications  prepared  by  B.  F.  Smiley,  City  Engr.,  for  the 
construction    of   Sewer   District   No.    100. 

Naplenood,  Mo, — An  ordinance  has  been  passed  by  the 
City  Council,  providing  for  the  construction  of  sewers  in 
Manchester  Ave.,  between  Big  Bend  Road  and  the  city  limits 
of  St.  Louis.      Estimated   cost,  $15,000. 

HoMHton.  Tex. —  Bids  will  be  received,  by  Dan  C.  Smith. 
(,'ity  Secy.,  until  noon,  Jan.  20,  for  furnishing  material  and 
constructing  storm  sewers  In  the  First  and  Sixth  Wards.  The 
contract  Includes  IfiOO  ft.  of  4-ft.,  1173  ft.  of  .".-ft..  1S33  ft.  of 
6-ft.  sewer,  16  manholes,  50  catch  basins  and  IBOO  lin.ft.  catch 
basin  connections.  F.  L.  Dormant  is  City  Engr.  Noted  Dee. 
19. 

Lutkln.  Tex. — H.  W.  Cardwell,  who  was  granted  the  fran- 
chl.se  to  install  a  sewer  svstem  here,  plans  to  construct  a 
system    to    cost    about    $15,000.      Noted    Dec.    19. 

I'ecoH.  Tex, — An  election  has  been  called  for  Jan.  21.  to 
vote  on  a  bond  issue  of  $35,000  for  constructing  a  sanitary 
Hewer   system.      Noted    Dec.    19. 

San  Antonio,  Tex The  City  Council  has  ordered  a  sur- 
vey made  of  s<-etlons  In  the  city  that  are  without  sewers  with 
a   view   to   extending    the    present   system    to    those    portions. 

+TulHa,  Okia, — A  cuntract  to  construct  sanitary  sewers 
In  Sewer  Districts  73  and  74,  has  been  awarded  by  thi-  City 
Commissioners,  to  the  WELLS  FRANKLTN  CO.NSTRUCTION 
CO.,   Surety    Bldg..    Muskogee,   Okla.,   at    $5258. 

nolne,  Idaho — C.  C.  Stevenson,  City  Engr.,  has  submitted 
preliminary  plans  and  estlm-tti's  to  the  City  Cnuncll  for  the 
construction  of  a  storm  sewer  district  to  include  Idaho.  12th 
and  OFarrell  Sts.  and  Harrison  Blvd.  Estimated  cost,  $100,- 
000.      Noted    Aug.    15. 

+  l>oeatell»,  ldahi>^The  contract  to  construct  22.630  ft, 
lit  lateral  sewers,  51  manholes,  six  combined  manholes  and 
Hush  tanks,  and  a  iieplle  tank,  has  been  awarded  bv  the  Citv 
Council,  to  the  .lAMKS  KENNEDY  CONSTRUCTION  CO.,  Salt 
Lake  City,  Utah,  at  $68,623.  rtlds  were  opened  Dec,  19.  Noted 
Nov.    28, 

I<o«  ADiceleM,  Calif, —  Bids  will  be  received  by  the  Super- 
visors of  Los  Angeles  County  until  2  p.m.,  Jan.  20.  for  <'on- 
structlng  a  si-wer  at  the  Los  Angeles  County  until  2  p.m., 
Jan.  20.  for  constructing  a  sewer  at  the  I,o8  Angeles  County 
hospital. 

Nanta  Monica,  Calif, — The  bids  received  for  conntructlnRT  a 
sewage    disposal    plant    at    the    National    Soldiers'    Home,    have 


been  rejected,  and  plans  and  specifications  are  being  revised. 
The  lowest  bid  received  was  submhitted  by  the  J.  D.  Kneen 
Contracting  Co.,  at  $24,800.     Noted  Dec.  5. 

Edmonton,   Alta Bids   will    be   received    by    A.   J.   Latornell, 

Citv  Engr.,  until  Jan.  IS,  for  constructing  a  trunk  sewer.  The 
contract  includes  the  following:  Contract  3,  4050  lin.ft.  8- 
ft.  sewer;  2200  lin.ft.  6-ft.  6-in.  sewer;  1950  lin.ft.  4-ft.  sewer; 
and  accessories.  Contract  4,  6300  lin.ft.  4-ft.  sewer,  and  ac- 
cessories. Contract  5,  1200  lin.ft.  6-ft.  sewer;  4650  lin.ft.  5- 
ft  sewer;  1620  lin.ft.  4-ft.  6-in.  sewer;  and  accessories.  Con- 
tract 6.  1400  lin.ft.  6-ft.  sewer;  2050  lin.ft.  5-ft.  sewer;  3750 
lin.ft.  4-ft.  6-in.  sewer;  3400  lin.ft.  4-ft.  sewer;  and  accessories. 
Contract  7,  4050  lin.ft.  4ft.  sewer;  3500  lin.ft.  5-ft.  sewer; 
and  accessories.  Contract  8,  4700  lin.ft.  6-ft.  sewer;  4700 
lin.ft.  5-ft.  sewer;  2450  lin.ft.  4-ft.  sewer;  and  accessories. 
Noted   Jan.    2    and    Dec.    26. 

GARBAGE 

Boston,  Mass. — Bids  will  be  received  until  Jan.  14.  by  the 
Public  Works  Department,  for  removing  offal,  dirt,  refuse, 
etc.,  in  all  districts  of  the  city  for  the  year  1913.  L.  K. 
Rourke  is  Comr. 

Bids  will  be  r-ceivc-d  by  the  Public  Works  Department 
until  Jan.  16  for  furnishing  single  and  double  teams  in  all 
the   districts   of   the   city    for   the    year    1913. 

+Nenark,  N.  J Bids  were  received  by  the  Board  of  Street 

and  Water  Commissioners,  Dec.  IS,  for  the  collection,  removal 
and  disposal  of  ashes,  rubbish,  material,  paper  and  garbage, 
for  a  period  of  three  or  five  vears,  from  Jan.  1.  1913.  The 
contract  has  been  awarded  to  JOSEPH  MARROXE,  New  York, 
for  the  three-year  term,  under  the  present  system  of  collec- 
tion from  the  back  yards  and  areaways.  at  $584,248. 

Charleston,  S.  C, — The  contract  will  probably  be  let  In 
January  or  February  for  street  sweeping  and  sprinkling 
apparatus,  steel  dump  carts  and  wagons.  J.  H.  Dingle  is 
City  Engr. 

Detroit,  Mich. — Bids  will  be  received  by  the  Department  of 
Public  Woi-ks.  until  Feb.  4.  for  furnishing  material,  erecting 
and  putting  in  operation  an  incinerating  plant,  to  have  a 
capacitv  to  destrov  100  tons  of  garbage,  rubbish,  ashes,  etc, 
in   24    hours. 

+  SnHkatoon,     SaHk The     contract     has     been     awarded     to 

HEE.VAN  &  FROUDE  OF  CANAD.\.  LTD.,  Board  of  Trade 
Bldg..  Montreal,  Que.,  for  constructing  the  proposed  incin- 
erator, at  about  $58,100. 

STREETS  AND  HO.VDS 

BoMton,  Mass, — Bids  will  be  received  until  Jan.  14  by  the 
Department  of  Public  Works  for  repairing  asphalt  pave- 
ments in  the  city  streets  during  the  current  year.  L.  K. 
Rourke    is    Comr. 

(aibertville.  Mass, — Furnace  Road  is  to  be  macadamized 
at  an  estimated  cost  of  $9000,  of  which  $3000  has  been  appro- 
priated bv  the  State  Highway  Commission.  The  balance  will 
be   paid   by  the   town  of  Gilbertville. 

+  I,nnrence,  Mass.. — A  contract  has  been  awarded  by  the 
Commissioners  of  Essex  County  to  JOS.  WAGENBACH  &  SON, 
Lawrence,  at  $47,492,  for  constriulloii  of  the  Lawrence  and 
Methuen   Blvd.      This  was  the  lowest   of  10   bids  submitted. 

rittsfleld.  Mass. — .\  resolution  was  passed  at  a  recent  town 
meeting  authorizing  the  reconstruction  of  2 Mi  miles  of  state 
highway. 

Salem,  Mass. — Bridge  St.  is  to  be  widened  and  improved  at 
an  estimated  cost  of  $120,000.  The  work  will  be  done  under 
the  direction  of  the  State  Highway  Commission.  Wm.  D. 
Sohler  is  Chn. 

Southbrldice,  >.r.HH, — The  Board  of  Selectmen  has  decided 
to  pave  various  streets  of  the  town,  and  bids  are  being  asked 
on   vitrified   brick,   cobbli'   .^ilone  and   wood-block   paving. 

Grecnnlch,  Conn. — At  a  recent  special  meeting  of  the  tax- 
payers of  the  town,  it  was  voted  to  spend  $100,000  annually 
for  the  next  six  years  In  constructing  50  miles  of  permanent 
pavement. 

+Bnfralo,  N,  Y, — The  City  Council  has  directed  the  Depart- 
ment of  Public  Works  to  award  contracts  as  follows:  To  the 
GERMAN  ROCK  ASPHALT  &  CEMENT  CO.,  for  paving  Reser- 
vation St.  with  asphalt,  at  $8690;  and  at  $13,440,  for  paving 
Sterling  .^ve.  with  asphalt.  The  paving  of  Ulmer  Ave.  and 
the  repaving  of  Triangle  St.  have  also  been  oidefed.  Francis 
G.   Ward   is  Comr. 

4>Ilnltlmore,  Md, — A  contract  has  been  awarded  bv  the 
State  Roads  Commission  to  J.  R.  FRA.NCIS.  Mlltllntown,  ^enn.. 
for  the  construction  of  about  4 'A  miles  of  road  between 
Mcllenry  and  Accident,  Md.     O.  E.   Weller  Is  Chn. 

Warnood.  W.  Va. —  Bids  will  be  received  until  7  p.m.,  Jan. 
10,  bv  the  Town  Recorder  for  grading  and  macadamizing 
Main  St.,  from  23d  St.  to  the  north  corporation  line,  a  dis- 
tance of  approximately  3100  lin.ft.  Chas.  B.  Miller  Is  Recdr. 
C.  H.  Dowler  Is  Mayor. 

Johnson  City,  Tenn. — Bids  will  bi-  received  until  7  p.m.. 
Jan.  16.  by  the  City  Commissioners  for  the  excavation  of 
about  4000'  cu.vd.  on  Locust  St..  and  the  construction  of  ap- 
proxlmalelv  14,540  ft.  of  curb  and  guttiM-,  Including  grading. 
In  Dists.  17,  18.  19,  20.  Geo.  W.  Cooki>  Is  Comr.  W.  R.  Pouder 
Is   Recdr. 

Lookout  Mountain.  Tcnn. — We  are  ofllcially  advised  that 
bids  will  be  askid  In  thi'  early  spring  for  about  one-half  mile 
of  heavy  grading  and  general  repairs  to  various  streets.  John 
H.  Wheelock  Is  Comr.  and  Treas. 

I.oulHvIlle.  Ky. — The  Board  of  Public  Works  will  ask  for 
bids  about  Feb.  1  on  $176,000  of  street  work  planned  for 
1913.  The  Improvemi'ntH  consist  of  thi'  reconstruction  of 
Third  St.  from  Main  to  Broadway  with  asphalt;  reconstruction 
of  Main  from  Fourth  to  Fifth  with  asnhalt  or  brick;  recon- 
struction nf  Walnut  from  ISth  to  22nd;  Chi'Stnut  from  2lHt 
to  24th;  High  from  31»t  to  32nd;  Oak  from  Swiinn  to  Logan; 
Oak  from  Itrook  to  Third;  Oak  from  Fourth  to  Seventh;  Onk 
fron\  Tenth    to    llth;    Market    from    23rd    to    2Gth.      Noted    Jnn. 
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The  Board  of  I'ubllc  Works  Is  consldPrliiK  puvInK  Fourth 
Avi'.  from  Murktt  to  Ji'fffrson  Kts.  with  wood  block.  VVfSt 
Itroadway  is  to  bi-  ri-paved  with  asphalt,  forming  thi-  I'li- 
traiue   to    Wisti'rn   Park. 

(nnton,  Ohio — The  City  Council  has  adoptid  a  resolution 
declaring  It  lu-cessary  to  rcpavc  West  Tuscarawas  St.,  from 
the  Siiuarc  to  Harrison  Ave  and  provldlriK  that  bids  be  asked 
on  vitrified  blodi,  creosoted  block,  sheet  asphalt  and  Medina 
stone.  The  estimated  cost  is  $115.51;;  for  sheet  asphalt  or 
Medina  stone,  or  $S0.000  for  brick.  I'.  H.  Weber  is  City  Engr. 
Noted   Dec.   5. 

Cluflnnntl,  Ohio — Bids  will  be  received  until  noon.  Jan. 
17.  l>v  the  CoMimissioners  of  Hamilton  County,  for  improving 
the  Gum  Run  Road  from  Zion  Road  to  the  Kast  Miami  River 
Road.  Miami  Township.  Stanley  Struble  is  Pres.  Alfred 
Reinliardt  is  ClU. 

Koekvllle.  Ind. — Bids  will  be  received  until  1:30  p.m..  Jan. 
17.  I)V  Commissioners  of  Parl<  County  for  construction  of  the 
Kerr  Road.  Raccoon  Township.     James  E.  Elder  is  Audr. 

Terre  Haute,  Ind. — The  Board  of  Public  Works  will  shortly 
ask  for  bids  for  street  improvements  as  follows:  Seven  blocks 
on  North  14th  St.,  six  blocks  on  Wabash  St..  six  on  Poplar 
St..  and  two  blocks  on  South  Sixth  St.  Bids  will  be  asked  on 
various  kinds  of  paving,  the  property  owners  to  make  the 
selection.      O.    Miller    is  Clk. 

Freeport,  III. — The  City  Engineer  has  prepared  plans  for 
pavinsT  Washington  St.  with  Vjrick.  and  concrete  curb  and 
Kutter  for  a  distance  of  about  half  a  mile.  Approximately 
7000  sq.yd.  of  paving  will  be  placed  on  Ordway.  Ijemon  and 
Nursery  Sts.      C.   Hepnei-  is  City   Engr. 

Rockford,  III. —  Bids  will  be  received  about  Feb.  1.  by  the 
Board  of  Local  Improvements,  for  approximately  20,000  sq.yd. 
of  block  paving  on  State  .St.  with  concrete  curb"  and  gutter. 
Edwin   Main  is  City  Engr. 

Rook  iMland,  III. — The  Board  of  Local  Improvements  Is 
considering  paving  25th  St..  from  Ninth  to  13th  Aves.,  at  an 
estimated  cost    of  $12,275. 

WaukeKan,  111. — The  Board  of  Local  Improvements  has 
passed  resolutions  authorizing  street  improvements  at  an 
estimated  cost  of  $93.SOO.  The  proposed  improvements  in- 
clude the  paving  of  Washington  St.  from  West  St.  to  the 
city  limits  with  brick  to  cost  about  ?47.400:  Ash  St.  from 
Grand  Ave.  to  Seward,  Julian  from  North  to  Ash  St..  Hickory 
St.  from  Grand  Ave.  to  Julian.  Seward  from  Ash  to  Wil- 
liams St.  to  be  paved  with  asphaltic  concrete  at  $35,800:  St. 
James  St.  from  Glen  Rock  to  Clayton,  creosoted  wood  block 
paving    at    $10,600. 

+Des  Molnex.  lona — A  contract  has  been  awarded  by  the 
City  Council  to  the  TURNER  1MPRD\'EME.\T  CO..  at  $1.59 
per  sq.yd..  for  paving  Euclid  Ave.,  from  Sixth  to  12th  Sts., 
with  brick.     John  Budd  is  City  Engr. 

lona  City,  lona — Bids  were  received  by  the  City  Council 
for  about  seven  blocks  of  brick  paving  on  East  College  and 
Cemetery  Sts.,  from  Barry  &  Bradley,  at  $16,615.  and  from 
William  Horrabin.  at  $17,890.     L.   C.   Watkins   is  City  Engr. 

MInueapollH,  Minn. — Bids  will  be  received  until  11  a.m.. 
Jan.  13.  by  the  Commisisoners  of  Hennepin  County,  for  ap- 
proximately 60S0  lin.ft.  of  grading  under  Contract  No.  1.  Sec- 
tions 1  and  12.  town  of  Minnetrista.  A.  P.  Erickson  is  County 
Audr. 

St.  Paul.  Minn. — The  City  Council  is  considering  the  paving 
of  University  Ave.  with  creosoted  wood  blocks  from  Dale  St. 
to  the  city  limits,  at  an  estimated  cost  of  $250,000.  It  is  also 
proposed  to  pave  Snelling  Ave.,  from  Grand  to  University, 
and  Prior  from  University  to  .Selby.  Oscar  Claussen  is  City 
Engr. 

Greenville,  Tex, — Bids  will  be  received  the  latter  part  of 
January  for  approximately  125.0*0  sq.yd.  of  paving  to  cost 
about  $250,000.  Estimates  will  be  received  on  various  kinds 
of   paving. 

Houston,  Tex — .Bids  will  be  received  until  noon,  Jan  13, 
by  the  -City  Secretary  for  grading  and  paving  sections  of 
Louisiana  .St  as  follows:  From  Congress  Ave  to  Capitol  .\ve, 
with  creosoted  wood-block  pavement:  from  Capitol  Ave  to 
Pease  Ave,  with  Texaco  asphalt:  and  from  Pease  to  Berrv 
Ave.  with  bitulithic.  D.  C.  Smith,  Jr.,  is  City  Secy.  H.  B.  Rice 
is  Mayor. 

Port  Lavaca,  Tex. — The  taxpayers  of  Precincts  1  and  2  of 
Calhoun  County  have  voted  favorably  upon  the  question  of  a 
bond  issue  of  $135,000  for  road  construction.  The  proceeds 
from  the  sale  of  these  bonds  will  build  about  45  miles  of 
highway,  which  will  connect  with  the  roads  now  building  in 
Victoria   County. 

Waeo,   Tex The    City    Council    has   authorized   an    election 

of  the  tax-payer  to  vote  on  the  question  of  a  bond  issue  of 
$100,000    for    street    improvements. 

,„  Phoenix.  Arir. — Bids  will  be  received  until  5  p.m..  Jan. 
13,  by  the  City  Council  for  24,000  sq.yd.  of  bitulithic  pavement 
and  9000  lin.ft.  curb  and  gutter.  V.  A.  Thompson  is  Supt.  of 
Streets.      Frank    Thomas    is   City    Recdr. 

+1;0»  AngeleN — A  contract  has  been  awarded  to  D.  D. 
CHaF'MAN,  at  $15,772,  for  improving  Compton  Ave.,  from 
20th  to  27th  St.  The  itemized  bids  were  $1.45  per  lin.ft.  for 
grading  and  graveling  complete:  13c.  per  sq.ft.  for  macadam- 
ized; 32c.  per  lin.ft.  for  cement  curb:  14c.  per  sq.ft.  for  con- 
crete gutter;  35c.  per  sq.ft.  for  vitrified  block  gutter;  lie.  per 
sq.ft.    for    sidewalk. 

+The  Holmes  Walton  Co..  Grand  BIdg..  has  awarded  a 
contract  to  W.  W.  CRANDALL.  for  the  improvement  of  about 
eight  miles  of  streets  in  its  new  tract  near  La  Canada.  The 
work  consists  of  grading,  graveling  and  constructing  cement 
curbs  and  sidewalks.  E.  T.  Wright.  Pacific  Electric  Bldg..  is 
Engr.    in    Charge. 

n.-^t^  contract  has  been  awarded  to  the  FAIRCHILD-GIL- 
MORE-WILTON  CO..  Los  Angeles,  at  $8887.  for  improving 
approximately  416   lin.ft.  of  San  Fernando  St. 

+Siin    DIeKo,    Calif. — Contracts     for    street    improvements 


have  been  awarded  as  follows:  ToFORD  &  STOUT,  Bradbury 
HIdg..  Los  Angeles,  at  $26,755  for  Washington  St.;  at  $5442 
for  Fifth  St..  and  at  $4755  for  Improving  Hawk  St. 

('hula  VlHta,  <'alir. — The  Hoard  of  Trustees  has  ordered 
paving  on  National  and  Third  Aves.,  and  E  .St.,  at  an  estimated 
cost   of   $25,000. 

!4an  KrnneUeo.  Calif. — Tlie  Hoard  of  Public  Works  has 
granted  permiSHlon  to  Improve  the  following  streets  under 
private  contract;  Broad  St.  from  Plymouth  to  Capital  A  v.. 
thi-  crossing  of  Douglas  and  ICllzalKth  Sts..  Treat  Ave.  from 
its  southerly  termination  to  Army  St..  Anza  St.  from  14th  to 
15th  Aves..  25th  Ave.  from  Ball)oa  to  Carlllo  St..  24th  Ave. 
fr<mi  Kirkham  to  Lawton  St..  Magnolia  Ave,  from  Buchanan 
to    Webster    St, 

AHHlmlbuIa,  Man. — The  Municipality  is  planning  the  Im- 
provement of  Portage  Ave.  at  an  estimated  cost  of  $17,000. 
Frank  Ness,  KIrkfleld  P.  O.,  Man.,  is  Secy,  and  Treas. 

IIVDI'STRI.tL.   WORKS 

Camlirldge,  .MaHM, — The  plant  of  the  Mead-Morrison  Mfg. 
Co.,  was  damaged  by  lin-,  Dec.  27.  Loss  $100,000.  The 
plant    will    probably    be    rebuilt    Immediately. 

+  lpHn'k-b,  MaHM — We  are  oflicially  advised  that  the  Dust- 
bane  Mfg.  Co.  has  awarded  the  contract  for  its  new  factory 
to  WI1,L1,\.\I  W.  HA.NCROFT.  Hamilton.  Mass.  The  building 
will  be  one  story  and  basement.  56x105  ft.,  the  first  floor  to 
be  of  reinforced  concrete.  Burtls  S.  Brown,  88  Broad  St.. 
Boston,    is   Consult.    Engr, 

L.a\vr,rnre,  Mbhn — The  plant  of  the  Lawrence  Boiler  Works 
was  destroyed  by  fire  recently.  Plans  have  been  made  for 
rebuilding  the  entire  plant  at  an  estimated  cost  of  about 
$10,000. 

+  L.udlo\v,  MaHM — The  contract  for  the  construction  of  the 
factory  for  the  Ludlow  Mfg.  Co.  has  been  awarded  to  the 
J.  W.  BISHOP  CO.,  683  Atlantic  Ave,,  Boston.  The  building 
will  be  of  brick,  five  stories,  122x559  ft.  Charles  T.  Main.  201 
Devonshire    81.    Boston,    is    Engr. 

North  .\damM,  .MaNM. — According  to  press  reports,  the 
Hoosac  Cotton  Co.,  North  Adam.s,  has  announced  plans  for 
a  new  mill  which  will  be  built  as  soon  as  the  new  power 
plants  of  the  Deerlield  Valley  are  completed.  The  present 
plans    call    for    an    expenditure    of    about    $900,000. 

PlttMlield,  Mbmn — The  Triumph  Voting  .Machine  Co,  will 
erect  a  two-story  addition,  ISxBO  ft.,  to  its  plant  on  Columbus 
Ave.,    Pittsfield, 

The  General  Electric  Co.,  has  purchased  a  tract  of  land 
covering  40.000  sq.ft.  adjoining  its  plant  at  Pittsfield.  and 
will    erect    additional    factory    buildings. 

+Taunton,  MaHM. — The  Household  Stove  Mfg.  Co.  whose 
factory  was  burned  recently  has  awarded  a  contract  to  R 
E.  W.\RNER  for  the  erection  of  two  brick  buildings — one  to 
be    one    story    150x210    ft.,    the    other    200x77    ft.    three    stories. 

Worcewter,  MaHM. — Bids  are  being  received  for  the  struct- 
ural steel  of  the  superstructure  of  the  building  to  be  erected 
by  the  Worcester  Presed  Steel  Co..  at  Greendale.  The  build- 
ing will  be  two  stories.  90x100  ft.  William  D.  Thompson 
State    Mutual    Bldg..    is    Engr.      Noted    Nov.    28.. 

Central  Falls,  R.  I.— The  Pawtucket  Hosiery  Co.  has  pur- 
chased a  site  at  Central  Falls,  and  will  erect  a  two-storv 
factory.     100x100    ft.  ' 

Providence,  R.  I. — The  Blackstone  Glazed  Paper  Co  has 
purchased  a  strip  of  land  on  North  Bend  St.  and  ground 
will  be  broken  in  a  few  weeks  for  a  new  wooden  structure, 
360x80    ft. 

The  Darthmouth  JIfg.  Co..  will  erect  an  addition  to  its 
No.    1    mill,   to   be   443x30   ft.,   one  story,   of  brick  and   steel. 

+.\en  Britain,  Conn. — From  the  plans  of  F.  P.  Sheldon  & 
Sons.  Providence.  R.  I.  the  contract  has  been  awarded  to 
the  B.  H.  HIBBARD  CO..  140  Main  St..  for  the  new  factor" 
on  Corbin  Ave.  near  Black  Rock  Bridge,  for  the  Hart  & 
Hutchinson  Co.  It  will  be  75x496  ft.  one  storv  high  of  heavy 
mill  construction.  A  brick  boiler  house  28x32  ft.  will  also  be 
built.      Noted    Dec.    26. 

Xen-    Haven.    Conn — The    Semon    Ice  Cream    Co.    has    pur- 
chased   a    site    at    132     Bristol    St..     for  a    modern    ice-cream 
factory,    and    is    planning    the    erection  of    a    building    about 
three   stories    high   and    50x150   ft.      John  Semon.    218    Park   St 
New    Haven,    is    Pres.  ' 

+Brooklyn,  X.  Y — John  C.  Wiarda  &  Co..  manufacturer  of 
chemicals  and  acids,  259  Green  St..  has  awarded  a  contract 
to  CH.\TTERTAN  &  WARWICK.  108  South  Eighth  St  for 
the  rebuilding  of  the  plant  at  Front.  Pollock  and  Webster 
^i^-  'E^^,.,P''^"'nA^''-'i  yo"sist  of  ten  buildings,  including  an 
office  building.  50xoO  ft.;  three  storage  buildings  50x100  ft  • 
shop.  50x100  ft.:  boiler  house.  38x50  ft.;  foundry'  SO.xlOO  f  t' • 
stable.  30x80  ft.;  acid  works.  50x100  ft.,  and  combustible  thnn  ' 
Sepf  ll      '^^    ^^^""^^    "3    F""°"    St!,    is    th?^  arch       Noted 

Brooklyn.  V  Y — Plans  have  been  filed  by  Richard  von 
Lehn.  Jr..  2(01  Avenue  B.  for  the  erection  of  a  two-storv 
brick  factory,  on  Sixth  St..  near  Third  Ave.,  for  the  manu- 
facture  of   bathing   suits.      It    will    be    90x80    ft.,    and   will   cost 

.MaKBra  FallH,  X.  Y The  Niagara  Falls  Furnace  Co  re- 
cently incorporated  with  a  capital  stock  of  $50,000.  has  had 
plans  prepared  for  a  plant,  comprising  two  buildings  to  be 
erected  on  a  site  just  purchased  in  the  new  industrial  sec- 
tion at  the  north  end  of  the  city.  A.  V.  Davidson.  Kittanning. 
Penn..  W .  R.  Taylor  Aspinwall.  Penn..  and  E.  T.  William! 
Niagara    Falls,    are    the    incorporators. 

OiineKo.   X.   Y. — The  Oswego  Textile  Co..   Inc..   has  filed   in- 
corporation   papers    with    a    capital    stock    of    $25,000     and    will 
establish     and     equip    a    plant     for    the    manufacture    of    knit 
A.   Shufelt   and    A.   C.    Coon,    of   Oswego,    and  AV.   H. 
are    the    incorporators. 
Silver    SprineH.    X.    Y.— The    manufacturing    plant     of     the 
Brown    &    Kearney    Co.,  ^which     was    partially    destroyed    by 
fire    with    a    loss    of   $25,000.    is    to    be    rebuilt    at    once.    ' 

o,vM'""*%'*'  r*^-":;?''''' ^*''.?  being  received  by  the  Watson- 
StiUman    Co.,    50    Church   St.    New   York,    N.    T..    for    the    con- 
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struction  of  a  two-story  machine  shop,  120x100  ft.,  at  Aldine. 
The  fslimated  cost  is  $50,000.  F.  A.  Waldron.  37  Wall  St., 
Xew   York,    is    Engr.-in-charge. 

Grrnloch,  >'.  J. — The  Bateman  Mfg.  Co.,  is  having:  plans 
prepared  b.v  Henry  L.  Reinhold.  arch..  1309  Walnut  St.,  Phila- 
delphia, Penn..  for  the  construction  of  a  four-storv  brass 
foundry,    100x50  ft.     The  estimated  cost  is  $25,000. 

Jersey  City,  X.  J, — The  C.  F.  Mueller  Co.,  manufacturer 
of  macaroni,  Jersey  City,  is  having  plans  prepared  by  F.  P. 
Sheldon  &  Sons.  Archs.,  141  Broadway,  New  York.  N.  Y.,  for 
the  construction  of  a  tive-story  factory,  150x50  ft.  The  esti- 
mated   cost    is    $75,000. 

Xenrark,  X.  J The  J.  H.  Ladew  Co.,  Plank  Road,  manu- 
facturer of  leather  products,  will  erect  three  new  one-story 
additions  to  its  plant,  40x150  ft.,  37x58  ft.,  and  14x36  ft.,  re- 
spectively. The  improvement  is  estimated  to  cost  about 
$10,000. 

Pblladelphia,  Penn, — C.  H.  Masland  &  Sons,  carpet  manu- 
facturers, Frankford  and  Westmoreland  Sts..  are  having  plans 
prepared  for  a  four-story  factory.  150x100  ft.,  at  their  plant. 
The  estimated  cost  is  $50,000.  William  Steel  &  Sons  Co.. 
1600    Arch    St.,    is    the   aich. 

PlttMbareh,  Penn, — The  United  Oil  Co.,  Adams  St..  is  hav- 
ing plans  pepared  by  Irvin  &  Witheron,  Engrs.,  Keystone 
BIdg..  fpr  the  construction  of  a  two-story  brick  and  rein- 
forced-concrete  factory,  119x100  ft.  The  estimated  cost  is 
$50,000. 

BInefleld,  W.  Va. — The  Bailey  Lumber  Co.  will  erect  a  new 
plant  under  the  supervision  of  its  vice-pres.,  G.  XlcCue,  at  a 
cost  of  $25,000.  It  will  be  of  mill  construction.  53x280  ft., 
two  stories  in  front  and  three  in  rear,  and  equipped  with 
Universal  rip  saw.  band  saw  and  cutting  boxes.  E.  R.  Bailey. 
Lock   Box  336,   is  Pres. 

+  Barllnston.  >".  C. — The  Keystone  Finishing  Mills  has 
awarded  a  contract  to  T.  G.  NICHOLSON.  Burlington,  at 
about  $5000.  for  the  erection  of  a  two-storv  brick  addition. 
90x60  ft.  The  equipment  will  be  furnished  bv  the  PHILA- 
DELPHIA  DYEING  -M.iiCHlNE  CO.,  Philadelphia.   Penn. 

Shrevrpurt.  I..a. — The  Caddo  Lubricant  Co.  will  erect  a 
plant    for    the    manufacture    of    lubricating    oil. 

ChattanooKa.  Tenn, — Press  reports  state  that  the  Dayton 
Motor  Truck  Co..  Dayton.  Ohio,  will  establish  a  branch  fac- 
tory  at    Chattanooga.      A.    E.    Ausman    is   representative. 

XaHhvllle,    Tenn The     White    Star     Iron     Works,     recently 

organized  with  $25,000  capital  stock,  will  equip  a  plant  for 
the  manufacture  of  iron  goods.  E.  Y.  Chapman,  H.  A.  Starr 
and    L.    C.    Orr    are    the    incorporators. 

LontHville,  Ky, — The  Speedway  Tire  Co.  has  been  organized 
with  $250,000  capital  stock,  and  will  erect  a  plant  to  manu- 
facture automobile  tires.  H.  L.  Lewman  is  Pres.  of  the  com- 
pany. G.  W.  Greene  is  Mgr.,  and  will  purchase  equipment 
for    the    factory. 

Pineville.  Ky, — The  Cumberland  Motor  Co.  has  been  in- 
corporated by  H.  .1.  Gibson  and  H.  L.  Pitman  with  $50,000  capi- 
tal, and  will  equip  a  factory  to  manufacture  a  patented  spring 
motor.  The  machinery  required  includes  automatic  gear- 
cutting  machines,  lathes,  scrapers,  screw  machines,  drills  and 
spring  coilers. 

Canton.  Ohl<»^The  Canton  Foundry  &  Machine  Co.,  Can- 
ton, will  soon  receive  bids  for  the  erection  of  a  one-story 
foundry,    62x145   ft. 

CInelnnatI,  Ohlo^The  Corcoran  Bros.  Co..  Cincinnati,  lamp 
manufacturer,  has  taken  out  a  permit  to  erect  a  four-story 
concrete,  brick  and  steel  plant  on  Reading  Road,  at  Dandridge 
St.     B.   L    Baldwin   &  Co.  are  archs.     Cost.   $15,000. 

i'levrland.  Ohlo^The  S.  F.  K.  Steel  Barrell  Co.,  Cleveland, 
Is  re<-eiving  bids  for  the  erection  of  a  factory,  55x110  ft.  The 
building  will  be  two  stories  high.  S.  B.  Merry,  D19  West  St. 
N.    \V..    is   Mgr. 

The  Cleveland  Electric  R.R.  Co.,  Cleveland,  has  been  author- 
ized by  the  City  Council  to  erect  a  garage  at  Scovill  .Vve.. 
S.    E.    and    East    14th    St.    Cost.    $10,000. 

The  city  of  Cleveland,  Ohio.  Is  planning  to  erect  municipal 
machine  shops  for  the  repair  and  m.alntenance  of  automo- 
bile   Are    apparatus. 

The  Bourne-Fuller  Co..  range  and  stove  manufacturer. 
Cleveland,    will     build    a    new    factory    addition.     170x300    ft. 

Kant  Palentinr.Ohln— The  Auto  Owners  Auto  Tire  Co..  East 
Pali-Htlne.  has  been  incorporated  by  C.  J.  Davis.  T.  Britton 
and  others,  to  erect  a  factory  to  make  automobile  tires. 

Lima.  Oblo— The  Ohio  Steel  Foundries  Co..  lima,  has  ap- 
plied to  the  Secretary  of  State  for  authority  to  increase  Its 
capital  stock  from  $400,000  to  $600,000.  The  increase  will 
mean  an  enlargement  of  the  present  plant  which  now  em- 
ploys  350   men.      An   addition.    100x100    ft..    Is    to   be   erected. 


Roomvillr.    Inil, lohn   G.    Doelker    &    Sons    Co..    (Jwensboro. 

Ky..  is  considering  the  establishment  of  a  harness  and  sad- 
dlery   plant    at    Moonvllle. 

Clay  City,  Ind, — The  Modern  Concrete  Mfg.  Cr.,  Clay  City, 
recently  organized,  will  erect  a  factory  to  manufacture  hollow 
building    blocks,    fence    posts    of    concrete,    I'tc. 

llnntinKton,  Ind, — The  Majestic  Furnace  Co.,  Huntington, 
will   ereet   an   adilitlon   to  its  foundry,  one  story,   50x100   ft. 

nelrolt,  MIeb.  — Morgan  &  Wright.  Detroit,  will  .-rect  a 
machine  shop.  174x257  ft.  Thi-  building  will  be  three 
stories    high. 

(•rand  Rapldii,  MIrh, — The  .Inhnson  Furniture  Co.  Is  plan- 
ning the  conMtrucllon  of  u  Hve-story  factory  at  Grand  Rapids, 
for  the    manufacture  of  furniture. 

.Wrnomlnrr.  MIeh, — E.  M.  Olvlns  and  A.  M.  Thomas,  Fond 
du  I>ac,  Wis.,  are  <-onHlderlnK  establishing  n  factory  at 
Menominee,    for    the    mHniifacture   of   •iveralls. 

Cbieaico  Hplcbta.  III.— The  ITnlversnl  Wreni'h  &  Tool  Co., 
Chicago  HelghlH,  has  secured  a  site  of  ttVf  acres  at  ChlcaKO 
Heights.      A    faitory.    75x300    ft.,    will    be    erected. 


Winona,  ^linn. — The  Minnesota  Harness  Co.  will  construct 
a    three-story    addition.    25.X140    ft.,    to    its    factory. 

Pawnee  City,  \eb — The  Haarmen  Vinegar  &  Pickle  Co. 
will  erect  an  additional  factory  building.  It  will  be  a  three- 
story   structure.   6Mx90   ft. 

Hearne.  Tex. — The  Houston  &  Texas  Central  R.R.  will 
double  the  capacity  of  its  machine  shops  at  Hearne.  Its  yard 
facilities  will  also  be   enlarged. 

Lavernla,  Tex — The  Lavernia  Farmers  Gin  Co.  will  erect 
a  cotton  gin  at  Lavernia.  Frank  Koepp,  William  Englehardt 
and  C.  C.  F.  Diekow  are  interested. 


Denver,  Colo. — The  Bayley-Underhill  Manufacturing  Co. 
has  had  plans  prepared  for  the  construction  of  a  large  over- 
all factory  at  20th  and  Arapahoe  Sts.  It  will  be  a  five-storv 
structure.  50x150  ft.,  of  leinforced  concrete  and  steel.  The 
estimated  cost  is  $75,000.      Willison   &   Falls  are  the   Archs. 

Blaine.  ^raHh. — The  Blaine  Farm  Products  Co.  is  being 
organized  with  a  capital  of  $25,000.  for  the  purpose  of  build- 
ing  a  cannery. 

Leaveniyortb,  Waith, — The  KcllogK  Lumber  Co.,  Leaven- 
worth, plans  to  build  a  new  lumber  mill  and  box  factory. 
The    estimated    cost    is    $100,0"0. 

Seattle.  Wash,— C.  C.  Wolford,  of  the  firm  of  Wolford  & 
Wolford.  is  having  plans  prepared  for  the  construction  of  a 
garage  and  repair  shop  in  Seattle,  to  cost  approximately 
$100,000. 

Spokane,  WaHh, — The  .Armstrong  Machinery  Co.,  Spokane, 
has  had  plans  prepared  for  the  construction  of  a  new  foundry 
for  making  a  semisteel  castings. 

ToppenlHh.  Wasb The  Northern  Pacific  Ry.  Co.  will  build 

a  new   roundhouse  at   Toppenish. 

Bandon.  Ore. — George  Geisendorf  and  E.  E.  Johnson  will 
build  a  new  box  factory  at  Bandon,  to  cost  approximately 
.■510.000. 

Lincoln.  Ore. — The  Lincoln  Canning  Co.  has  been  incorpor- 
ated with  a  capital  of  $25,000,  for  the  purpose  of  erecting  a 
cannery. 

Wbaiem.  Ore, — The  Wheeler  Lumber  Co.,  Whalem,  is  plan- 
ning the   erection  of  a  large  dry   kiln. 

Fresno,   Calif D.    S.    Ewing  and   L.   O.   Everts,    Fresno,   are 

planning  the  erection  of  a  commercial  garage  and  machine 
shop  on  I  St.,  Fresno.  The  building  will  be  75x100  ft.,  and  will 
cost   approximately   $13,000. 

Lincoln.  Calif — The  Placer  County  Fruit  Growers,  recently 
incorporated,  will  build  a  cannery  at  Lincoln,  to  cost  about 
$50,000.     A.  Sereva  is  Pres. 

LoB  .VniceleH.  Calif. — Hoxie  &  Gooloe,  San  Francisco  Bldg.. 
Los  -Angeles,  are  preparing  plans  for  the  construction  of  a 
one-story  ice-making  plant,  of  brick,  on  Slauson  Ave.  The 
estimated  cost  is  $13,500. 

The  San  Francisco  Cornice  Co..  San  Francisco,  will  erect 
a  large  manufacturing  plant  on   Keller  St.,    Los  Angeles. 

E.  S.  Butterfield.  Los  .\ngeles.  is  having  plans  prepared 
for  the  construction  of  a  commercial  gai-age  and  machine 
shop,  100x120  ft.,  on  Boyd  Ave.  Train  &  Williams,  Exchange 
Bldg..  Los  Angeles,  are  the  Archs. 

Oakland,  Calif The  ,1.  C.  Westphal  Mill,  known  as  the  Bav 

City  Flour  Co,.  Oakland,  has  been  purchased  by  R.  D.  Holmes. 
-Vbout  $500,000  will  be  expended  in  making  improvements  and 
additions    to    the    plant.  ' 

San  Diego.  Calif, — The  plant  of  the  Standard  Iron  Works 
Co.,  23d  St.,  .San  Diego,  which  was  recently  destroyed  bv  fire 
with  a  loss  of  about  $50,000.  will   be  rebuilt  at  once. 

The  Magic  City  Mfg.  Co.  will  erect  a  canning  plant  In  San 
Diego.      E.    D.    Hhackleford    is   Interested. 

San  DirKo,  Calif, — P.  .\.  Sn^ipp.  recently  of  Denver,  Colo., 
and  N.  J.  Anderson,  of  Coffeyvllle,  Kan.,  have  leased  about  50 
acri'S  of  shale  beds  In  Rose  Cafion.  near  San  Diego,  where  they 


San  FranelMCo.  <'allf. — The  San  Francisco  Disposal  Co.,  San 
Francisco,  has  applied  for  a  permit  to  construct  a  plant  for 
rendering  tallow  and  other  substances,  at  Evans  Ave.  and 
Keith  St.  It  will  be  of  reinforced  concrete  and  steel.  Charles 
Turner  is  Pres,  and  Mgr. 

San  FraneiMCo.  Calif. — Plans  are  being  prepared  for  the 
construction  of  a  five-story  and  basement  factory  of  rein- 
forced concrete  on  Mission  St.,  for  the  (Jantner  &  Mattern  Co. 
George  William  Kelham,  Crocker  Bldg.,  Is  the  Arch. 


Mngara  Fall _ 

N.    Y,.   will   build  and  .  .,„,^ 

facture  of  wool  and  worsted  sw 


Ont. — The  Visor  Knitting  Co..  Niagara  Falls, 

■■-'  -quip  a  branch  plant  here  for  the  manu- 

r  coats. 


Sandwich.  Ont. — The  United  States  Steel  Corporation, 
Plttsbnrgh.  Pi-nn.,  has  secured  a  site  at  Sandwich,  opposite 
Di-troit,  and  Is  considering  the  erection  of  a  $20,000,000  steel 
plant. 

Thorold.  Ont. — Thi>  Window  Glass  Machinery  Co.,  Cayuga, 
Ont.,  will  erect  a  branch  factory  In  Thorold.  Pllkington  Bros., 
.St.   Helens.    Eng.,   are   the   owners  of  the  company, 

Toronto.  Ont. — The  A.  H.  Ormsby  Co.  has  purchased  a  site 
at  King  and  Dufferln  Sis.,  and  will  i-rect  a  plant  for  the  man- 
ufacture of  m.-tal  window  frames,  at  a  cost    of  $150,000. 

The  Cowan  Co..  Ltd..  manufacturers  of  chocolate,  cocon, 
eti'..  has  taken  out  a  permit  for  the  ereclinn  of  a  new  fac- 
tory  on  Sterling  Road,   near   Dundas  St.,   to  cost  $89,700. 

Kdmonton.  Alta. — Thi'  Acme  Hrlck  Co.,  whose  plant  Is 
located   six   miles  west   of   Edmonton,   will   make  additions  and 


WInniprK.  Man. — The  Stover  Gas  Machine  Co.  will  erect 
a  plant  fur  the  ma  iiiifactiire  of  soda  and  giisollni'  pressure 
liiiiks  and  allied  lities,  Ttli'  com)mny  may  be  iiddri  ssed  In 
care   of   Ihi'    Winnipeg    Industrial    Bureau. 
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l>oHt  Ollloe — Hiddfford.  Main.  Ilids  will  hi-  ti'c.-1  vi-d  uiilil 
3  p.m..  Jan.  30,  by  the  Sup.-rvlsiiiK  .\t  ihll.il.  Tnusurv  l)i  in,. 
WaMliiiiKloii.  U.  C.  for  the  uuii.sUuiUuii  of  ii  poat-olllci-  lii 
Blddtfiird.      Oscai-    Wriiddoth    Is  Supltv.    Aiih. 

UrIdKt' — rortsmouth,  N.  H. — lildb  were  ii-cidvi-d  as  foUoWH. 
Jan.  4,  by  the  Bureau  of  Yards  and  Docks.  Navy  Uept.,  Wash- 
ington, U.  C.  for  the  construetlou  of  a  lomblned  railway  and 
hljfhway  bridge  at  the  navy  yard,  rortsmouth:  Item  (1),  sub- 
structure and  superstructure  complete:  (S)  substructure  com- 
plete; (3)  superstructure  complete:  (1)  amouiil  per  cu.yd.  for 
use  of  granite  blocks  belonging  to  the  government:  I'l-nn 
Kridge  Co..  Washington.  U.  C. :  (3)  $31,400:  V.  M.  Keach.  V.  (). 
Bo.\  2285.  Boston,  Mass.,  (1)  .$123.!I83;  (2)  $84,000:  (3)  $41,000: 
(4)  $S;  Snare  *:  Trlest.  143  J^lberty  .St.,  New  Vork,  N.  V.,  (1) 
$109,700.     Noted  under  Bridges  Dec.  19. 

+  MiiKazlne — Hingham.  Mass. — The  contract  has  been 
awardid  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  a  magazine  at  the  U.  S. 
Naval  Magazine  at  Hingham.  to  J.  U.  ROWKN.  Moorestown, 
N.  J.,   at   *12.350.      Bids  were   opened   Nov.    30. 

ICIectrle  KIrvntorH — New  York.  N.  Y. — Bids  will  be  received 
by  Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept.,  Washington. 
D,  C,  until  3  p.m.  Jan.  25,  for  the  installation  of  three  electric 
passenger  elevators  in  connection  with  the  reconstruction 
of    the    U.    S,    Barge    OtHce    at    New    York. 

DmlKlnK — Philadelphia,  Penn. — Bids  were  received  as  fol- 
lows. Dec.  28.  by  the  Bureau  of  Yards  and  Docks.  Navy  Dept.. 
Washington.  D.  C.,  foi-  dredging  at  the  Philadelphia  Navy 
Yai-d;  RIckaids  Dredging  Co..  Heal  Estate  Trust  Bldg..  Phila- 
delphia. Penn.,  $9640:  .\merlcan  Dredging  Co.,  308  Chestnut 
St.,  Philadelphia,  $9750:  August  Nelson,  17S  Donaldson  Ave., 
Rutherford.   N.   J.,   $11,900. 

Dam  PnrtK — Pitsburgh,  Penn. — Bids  were  received  as  fol- 
lows, Dec.  19,  by  Lieut. -Col.  Francis  R.  Shunk.  Corps  Engrs.. 
U.  S.  A.,  Pitsburgh,  for  delivering  wicket  Irons,  horses,  props, 
SI  rvlce  bridges,  and  polree  trestles  for  Dams  Nos.  7.  9  and  19. 
Ohio  River:  (a)  705.970  lb.  of  wicket  irons:  (b)  727. 41B  lb. 
horses:  (c)  648.728  lb.  props:  (d)  570.450  lb.  service  bridges 
and  poiree  trestles:  Lawrence  D.  Weaning,  Cleveland,  Ohio, 
(b)  7c.  per  lb.;  Heppenstall  Forge  &  Knife  Co.,  Pltt3bi:r!:li, 
P.  'in.,  (b)  5.75c.:  (c)  3.95c.;  Pittsburgh  Trolley  &  Forge  Co., 
littsburgh,  (a)  2.9975c.:  Penn  Bridge  Co.,  Beaver  Palls,  Penn., 
(a)  3.6c.;  (b)  5.45c.:  (c)  4.95c.:  (d)  3.8c.;  Independent  Bridge 
Co.,   Pittsburgh,    (a)    3.46c.;    (d)    4.76c. 

+Gaii  Forelngs — Washington,  D.  C. — Contracts  have  been 
awarded  as  follows  by  the  Chief  of  Ordnance,  U.  S.  N.,  Wash- 
ington, for  15  sets  of  14-in.  nickel-steel  gun  forgings;  For 
Seven  sets  to  the  BETHLEHIOM  .STEEL  CO..  .South  Bethlehem, 
Pmn.,  for  eight  sets  to  the  MIdvale  .Steel  Co.,  Philadelphia, 
Penn.     Bids  were  opened  Dec.    IS.     Noted    Dec.  26. 

Steel  ForKliig.s — Washington.  D.  C. — Bids  will  be  received 
until  noon.  Jan.  10,  by  William  Crozler.  Ch.  Ordnance  Dept., 
Washington,  for  two  sets  of  steel  forgings  for  14-in.  guns. 
Model   1910. 

R»<1)o  Station  Equipment — Washington,  D.  C. — Bids  were 
received.  Dec.  28,  by  the  Disbursing  Officer,  U.  S.  A.,  Wash- 
ington, for  furnishing  one  5-kw.  radio  station  equipment:  F. 
Lowenstein,  115  Nassau  St..  New  York.  $5000:  120  days:  Na- 
tional Electric  Signaling  Co..  Farmers'  Bank  Bldg..  Pitts- 
burgh. $10,000:  150  days:  Marconi  Wireless  Telegraph  Co.  of 
America.  27  William  St..  New  York.  $3375:  10  davs:  Wireless 
Specialty  Apparatus  Co..  81  New  St.,  New  Y'ork,  $3595  and 
$3295  if  Sebit  wave  meter  is  omitted:  90  to  100  days;  Tele- 
funken  Wireless  Telegraph  Co.  of  the  U.  S.,  Ill  Broadway, 
New  Y'ork.  $5175:  40  davs:  C.  &  C.  Electric  &  Mfg.  Co..  90 
West  St..  New  Y'ork.   $3905:   60  days. 

Light  Vessels — Washington,  D,  C. — Bids  will  be  received 
until  2  p.m..  Feb.  1.  by  the  Bureau  of  Light  Houses.  Dept.  of 
Commerce  and  Labor,  Washington,  for  furnishing  material 
ani  labor  necessary  for  the  construction,  equipment  and 
delivery    of   two   steel    light    vessels,   Nos.    96    and   98. 

•fsubmarlnes — Washington.  D.  C. — The  Secretary  of  the 
Navy  Washington,  D.  C.  has  divided  equally  between  the 
ELECTRIC  BOAT  CO.,  New  York,  and  the  LAKE  TORPEDO 
BOAT  CO.,  Bridgeport.  Conn.,  the  contract  for  the  construc- 
tion of  eight  submarine  torpedo  boats  at  a  cost  of  approxi- 
mately $500,000  each.  Four  are  to  be  built  on  the  Atlantic 
Coast  and  four  on  the  Pacific  Coast.  Bids  were  opened  Dec. 
6.     Noted   Dec.    12. 

Wire.  Ste*l  Angles,  Etc, — Washington.  D.  C. — Bids  will 
be  received  until  Jan.  14  by  the  Bureau  of  Supplies  and  Ac- 
counts. Navy  Dept..  Washington,  for  furnishing  at  the  navy 
yards  and  naval  stations  supplies  as  follows:  Washing- 
on.  D.  C.  Schedule  5067.  1000  lb.  of  soft  copper  wire: 
Shedule  5078.  5400  lb.  structural  steel  angles.  36.700  lb. 
boiler  plates.  Brooklyn.  N.  T..  Schedule  5080.  1140  lb.  hand- 
drawn  brass  bar.  miscellaneous  medium  bronze  plates,  3560 
lb.  medium  bronze  shapes:  Schedule  5081,  50M  ft.  Idaho  soft 
pine,  6M  ft.  special  mahogany.  Norfolk,  Va.,  schedule  5084. 
six  clippings,  six  riveting  and  six  scaling  pneumatic 
hammers. 

Post  Office — Morgantown,  W.  Va. — Bids  were  received  as 
follows,  on  Jan.  2,  bv  Oscar  W^enderoth.  Superv.  Arch..  Treas- 
ury Dept..  Washington.  D.  C.  for  the  construction  of  a  post- 
office  at  Morgantown.  W.  Va.:  (a)  Limestone;  fb)  sandstone; 
George  W.  .stiles  Cons'ri.ction  Co..  Chicago,  Til.,  (a)  $97,867:  (b) 
$103,867:  Ouernsev  O  Meara  Co.,  PhiladelDhia.  fa)  $97,995; 
Moore  &  Danner,  Kokonio,  Inrt..  fa)  S9S.SflO:  Lazzell  &  Boyd. 
Morgantown.  W.  Va  .  (a)  $117,000:  King  Lumber  Co..  Char- 
lottesville. Va..  fa)  S103.000:  fb)  $110,000;  William  H.  FIssell. 
New  York,  fa)  $103,762:  fb)  $113,762:  Interurban  General  Con- 
struction Co.,  New  York,  fa)  $96,340:  (b)  $97,400:  David  T. 
Rifne,  Pittsburgh.  Penn.,  (a)  $108,317;  fb)  $110,817:  James 
Devault.  Canton.  Ohio,  (a)  $96,500;  fb)  $99,000;  John  G.  Un- 
kefer  &  Co.,  Minerva.  Ohio,  (a)  $95,393:  fb)  $98,393:  Conners 
Bros.  Co..  Lowell.  Mass..  (a)  $98,538:  fb)  $105,000:  J.  E.  & 
A.  L.  Pennock.  Philadelphia.  Penn..  (a)  $105,800:  fb)  $109,000: 
McGarvey  Blair.  Wavnesboro,  Penn.,  (a)  $99,998;  (b)  $100.- 
998.      Noted   Oct.    31. 

Alt^rntions  to  Dre.Ige — Tqrkson ville.  P'^  ''.Hs  -will  be 
received  until  noon.  Jan.  30.  bv  Capt.  J.  R.  Slattery,  Corps 
Engrs..  U,  S.  A.,  Jacksonville,  for  alterations  to  the  dredge 
"Jacksonville." 


SUore  I'roleetlon  Work — Rock  Island,  III. — Bids  were 
I. p, -lied  Dec.  IS,  by  the  U.  S.  Engineer.  Rock  Island,  for  shore 
piiitection  work  and  the  repair  of  dams  between  fa)  Clayton. 
Iowa,  and  CasHVlIIe.  ■  Wis. ;  (b)  Rock  River  and  Falrport. 
Iowa;  and  (c)  Kiiikuk.  Iowa,  and  Canton.  Mo.  The  lowest 
bidders  follow:  (a)  Klr<hner  Contracting  Co.,  Dubuque,  Iowa; 
II))  Builders'  Sand  &  (iravel  Co.,  Davenport,  Iowa;  (c)  A.  W. 
Fetter,  tiulncy.  111.  The  total  amou)it  available  for  the  work 
Is  $175,750, 

+  l'oHt  Ulllee — Fort  Madison,  Iowa  —  Oscar  Wenderoth, 
:;uperv.  Arch.,  Treasury  Dent.,  Washington,  D.  C,  has  awarded 
contract  to  MfJOHE  &  DANNER,,  Kokomo,  Ind.,  for  the  con- 
struction of  the  post-offlce  at  Fort  Madison,  Iowa,  at  $62,775. 
Noted   Dec.    26. 

+('ement — Fort  Leavenworth,  Kan. — The  contract  for  fur- 
nishing 10,000  bbl,  of  Sunllower  brand  cement  at  Fort  Leaven- 
worth has  been  awarded  to  the  KANSAS  CEMENT  &  MA- 
TERIAL CO.,  Kansas  City,  Mo.,  at  $1.56  per  bbl.  In  cloth. 
Bids  were  opened  Dec.  2  by  the  Constructing  Quartermaster, 
U.  S.  Milltaiy  Prison  at  Fort  Leavenworth,  List  of  bidders 
noted    Dec.    19. 

iliitldlnKs — San  Francisco,  Calif. — Bids  were  received  as 
follows;  Jan.  6.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  1).  C.  for  the  construction  of  the  U.  S. 
Sub-Treasury  at  .San  Francisco:  Chrlstensen  Bros.,  Oakland, 
Calif.,  $472,600.  William  H.  Maxwell,  Phoenix,  Ariz.,  $425,485. 
J.  H.  Wlese,  Omaha,  Neb.,  $411,320.  H.  A.  Klyce,  San  Fran- 
cisco. $485,000.  Grant  Fee.  San  Francisco,  $384,300.  P. 
Rolandl,  San  Francisco.  $479,073.  Lang  &  Bergstrom,  San 
Francisco,  $447,825.  Campbell  Building  Co.,  of  Utah,  Salt 
Lake  City.  Utah.  $404,698.  Louis  A.  Hicks  Co.,  San  Francisco. 
$447,500.  Eugene  Schulei-.  Wahpeton,  N.  Dak.,  $397,500. 
Sound  Construction  &  Engineering  Co.,  Seattle,  Wash..  $417,- 
488.  King  Lumber  Co..  I'hariottesville.  Va.,  $444,000.  Con- 
ni  IS  Bros.  Co.,  Lowell,  Mass.,  $404,437.  Franklin  M.  Gordon  & 
Co.,  San  Francisco,  $405,325.  LIndgren  &  Co..  San  Francisco, 
$397,400. 

MISCELLANEOUS 

Subway — Boston,  Mass. — .\  report  has  been  made  to  the 
Legislature  by  the  Transit  Commission  on  a  subway  from 
Anchor  Sq.  South  Boston,  to  Cadman  Sq.  Dorchester.  The 
route  suggested  Is  via  Boston  St.,  Columbia  Rd.  Hancock. 
Bowdoin  and  Washington  Sts.  Edmund  S.  Davis  is  Ch.  Engr. 
Comn. 

Oryilock — Boston.  Mass. — The  Directors  of  the  Port  of 
Boston  are  having  plans  prepared  for  the  construction  of  the 
proposed  1180-ft.  drydock  in  South  Boston,  near  the  n<  w 
Commonwealth  piers.  Prank  W.  Hodgdon  is  Ch.  Engr.  Noted 
Jan.    2. 

-^Hearings  on  Suhnay  Contracts — New  York.  N.  Y. — The 
Public  Service  Commission  for  the  First  District  will  hold 
public  hearings  on  the  form  of  contracts  containing  term.^ 
and  conditions  to  govern  joint  construction  by  the  citv, 
and  by  the  Interborough  Rapid  Transit  Co.  and  bv  the 
New  York  Municipal  Railway  Corporation,  of  certain  rapid 
transit  railroads  embraced  in  the  Dual  System,  and  operation 
by  those  companies,  respectively,  of  the  portions  of  said  lines 
allotted  to  each  in  conjunction  with  existing  rapid  transit 
roads  now  operated  by  each.  The  hearings  will  be  held  on 
Jan.  14,  in  Room  305,  No.  154  Nassau  St.,  New  Y'ork,  as  fol- 
lows: On  the  New  York  .Municipal  Railway  Corporation  con- 
tract at  10  a.m.;  on  the  Interborough  Rapid  Transit  Co.  con- 
tract at  2  p.m.  Copies  of  the  proposed  contracts  are  for  salt 
at  $1  each.     William   R.  Wlllcox  is  Chn. 

Fire  Houses — New  York.  N.  X. — All  bids  opened  Dec.  31  bv 
Joseph  Johnson,  Fire  Comr.,  Boro.  Manhattan,  have  been 
rejected    as    excessive. 

Hearings  on  Elevated  Extensions — New  York,  N.  Y. — Pub- 
lic hearings  will  be  held  by  the  Public  Service  Commission 
on  the  terms  and  conditions  of  the  certificates  proposed  to 
be  issued  to  the  Interborough  Rapid  Transit  Co.,  the  Man- 
hattan Ry.  Co.  and  the  New  York  Municipal  Rv.  Corpora- 
tion (Brooklyn  Rapid  Transit  Co.),  granting  the  rights  to 
construct  and  operate  certain  extensions  to  and  additional 
tracks  upon  existing  elevated  railroads  embraced  in  the  Dual 
System  of  rapid  transit,  as  follows:  Jan.  17.  at  10  a.m..  In- 
terborough Rapid  Transit  Co.:  Cedtificate  for  elevati  d  ex- 
tensions. Jan.  17.  at  10  a.m..  Manhattan  Ry.  Co.:  Certificate 
for  additional  tracks  on  elevated  railroads.  Jan.  17,  at  2  p.m., 
New  York  Municipal  Ry.  Corporation:  Certificate  for  aldl- 
tional  tracks  on  elevated  railroads.  Jan.  18.  at  10  a.m..  New 
York  Municipal  Ry.  Corporation;  Certificate  for  extension  of 
elevated  railroads.  All  the  above  hearings  will  be  held  at 
the  office  of  the  Commission  in  Room  305.  Tribune  Bldg.,  No. 
154   Nassau    St..   New    Y'ork.      Travis   H.    Whitney    is    Secy. 

Stadium — Syracuse.  N.  Y. — The  New  York  State  Fair  Com- 
mission has  passed  on  plans  for  a  stadium,  to  be  constructed 
at    Syracuse.      Estimated   cost.   $300,000. 

Pier  and  Docks — Camden.  N.  J. — The  citv  is  considering 
the  construction  of  a  recreation  pier  and  docks  at  Spruce  and 
Walnut  Sts. 

Coaling  Station — Port  Reading.  N.  J. — The  Port  Reading 
R.R.  Co.,  Reading  Terminal,  Philadelphia,  will  erect  a  coaling 
station  at   Port    Reading.   66x473x38    ft.,   of  steel   and   wood. 

Shipyard  Enlargement — Philadelphia.  Penn. — Preparations 
are  bilng  mad.-  by  the  William  Cramp  &  Sons  Ship  &  Engine 
Building  Co..  Philadelphia,  to  enlarge  its  shipyard.  Estimated 
cost.  $2,000,000. 

Play  Grounds — Philadelphia.  Penn. — The  Board  of  Recrea- 
tion has  awarded  the  contract  to  the  SA"^  &  ABBOTT  CON- 
STRUCTION CO..  Hale  Bldg.,  Philadelphia,  for  constructing 
playgrounds  at    Wayne   Ave.  and  Logan   St.   to  cost    $16,000, 

Retaining  AVall — Pittsburgh.  Penn. — Bids  will  be  received 
until  Jan,  10.  by  the  Citv  Controller  for  constructing  a  con- 
crete retaining  wall  on  Brownsville  Ave.  J,  G.  Armstrong  is 
Dir.   Dept.   Pub.   Wks. 

♦Jetty  Construction — Wilmington.  Del. — Bids  -will  be  re- 
ceived until  11  a.m..  Feb.  3,  by  Maj.  R.  R.  Raymond.  Corps 
Engrs.,  U.  S.  A..  Wilmine-ton,  for  petty  construction  at  the 
mouth    of   the    MisplUion    River,    Del. 

♦Looomotive — ^Vashington.  D.  C. — Bids  will  be  received  by 
the    Department    of   the    Interior,    Washington,    D.    C..    until    2 
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p.m.,  Jan.  27,  for  furnishing  and  delivering  one  locomotive 
and  dependencies,  carriage  free,  at  the  Government  Hospital 
for  the  Insane,  Washington,  D.  C,  in  accordance  with  specifi- 
cations, copies  of  which  may  be  obtained  upon  application  to 
the  Chief  Clerk  of  the  Department.  Lewis  C.  Laylin  is  Asst. 
Secy. 

Dock»~Pensacola,  Fla. — The  citizens  have  voted  to  issue 
$400,000  of  bonds  for  the  construction  of  municipal  docks 
and   a    belt-line    railroad. 

Drainage  Pumping;  Eqnlpntent — Toledo.  Ohio — The  City 
Board  of  Control,  Dec.  24,  awarded  to  the  POWER  EQUIP- 
MENT CO.,  a  contract  for  pumping  equipment  to  drain  North 
Toledo  Marsh,  at  $9506. 

Ouvks — Toledo.  Ohio — The  Toledo  &  Ohio  Central  Ry.  Co. 
has  had  plans  prepared  for  the  construction  of  new  docks 
at   Toledo.      J.   A.   Stocker,    Columbus,    Ohio,    is   Ch.    Engr. 

Coal  Storage  Plant — Superior,  Wis. — The  entire  soft-coal 
equipment  of  the  coal  dock  of  the  Lehigh  Valley  Coal  Co's. 
tower  slip  plant  is  being  razed.  It  is  understood  that  a  hard- 
coal   storage   plant  is  contemplated.      Emil   Emmert   is   Supt. 

Ditch  Work — Des  Moines.  Iowa — Bids  will  be  received  un- 
tin  a  p.m.,  Feb.  3,  by  the  County  Auditor,  Des  Moines,  for 
work  on  Drainage  Ditch  No.   12. 

+Tlle — Webster  City,  lowa^ — The  contract  has  been  award- 
ed to  the  LEHIGH  CLAY  PRODUCTS  CO.  for  furnishing  the 
tile  for  the  Phillips  point  ditch  No.  138.  at  13,986.  The  con- 
tract for  labor  was  awarded  to  C.  Haugsted,  Nevada,  Iowa, 
at   $12,500. 

Ditch — Minneapolis,  Minn. — Bids  will  be  received  until 
Jan.  16  by  A.  P.  Erickson,  County  Audr.,  Minneapolis,  for 
constructing  Judicial  Ditch  N- .  20.  to  be  51,4  miles  long  and 
to  traverse  parts  of  Hennepin,  Wright  and  Carver  Counties, 
reclaiming  14.000  acres.  Estimated  cost,  $10,000.  Noted 
Dec.   26. 

Vk-Earthwork — Nebraska — There  is  earthwork  to  let  in 
Nebraska  and  Kansas,  made  up  of  team,  steam  shovel,  drag 
line  and  grader  work,  wagon  and  traction  engine  hauling. 
Large  or  small  jobs  are  ready  now  or  in  the  spring.  Pay- 
ments will  be  made  monthly  in  cash.  Outfit  for  "which  work 
is  wanted  should  be  stated.     Address  P.  21,  Engineering  News. 

+Dltch — Paragould.  Ark. — The  contract,  it  is  reported,  has 
been  awarded  to  WILL.S  &  SONS  for  constructing  a  ditch 
about  eight  miles  long,  at  about  $25,000.  Bids  were  received 
by  the  Village  Creek  Drainage  District. 

Drainage  Dlntrlct — Bryan,  Tex. — The  Commissioners'  Court 
of  Brazos  County  has  been  petitioned  to  establish  a  drainage 
district  in  the  southern  part  of  the  county. 

Drainage — Angleton,  Tex. — Bonds  for  $130,000  have  been 
Issued  in  Drainage  District  No.  8  of  Brazoria  County  for  the 
purpose  of  constructing  a  system  of  drainage  canals  and 
ditches. 

Baneball  Park — Tacoma,  Wash. — A  new  baseball  park  will 
be  laid  out  by  the  Tacoma  Baseball  Association.  J.  J.  Mc- 
Ginnlty    is    Pres. 

+Pler — Hermose  Beach,  Calif. — The  contract  has  been 
awarded  to  the  MERSBREAU  BRIDGE  &  CONSTRUCTION 
CO.,  Pacific  Electric  Bldg,,  Los  Angeles,  Calif.,  for  the  con- 
struction of  the  proposed  pleasure  pier,  at  $56,390.  Bids  were 
opened  Dec.  20  by  the  city. 

Dock  Work — Longbeach,  Calif. — An  extension  to  the  mu- 
nicipal dock  has  been  authorized. 

Tunnel — Los  Angeles,  Calif. — The  Special  Tunnel  Commit- 
tee of  the  City  Council  has  recommended  the  construction  of 
two  single-bore  tunnels  In  First  and  Second  Sts. 

Levee  Work — Sacramento.  Calif. — Property  owners  In  the 
southern  part  of  the  city  are  considering  the  construction  of 
a  levee.  Estimated  cost,  $10,000.  The  work  will  be  In  charge 
of   Albert  Givan,  City  Engr. 

Bath  houar— San  Francisco,  Calif. — The  lowest  bid  re- 
ceived by  the  Playgrounds  Commissioners  for  the  construc- 
tion of  a  one-story  reinforced  concrete  bath-house  at  the 
North  Beack  Playgrounds.  Powell  and  Lombard  Sts.  has  been 
submitted  by  Carnaham  &  Mulford,  San   Francisco,  at  $13,389. 

+>Vbarf — Big  Bay  Point,  Ont. — The  contract  for  the  con- 
struction of  a  wharf  with  a  stone  approach  at  Big  Bay 
Point   has   been   awarded    to  H.    HICKKV,    Petersborough,    Ont, 

+Breakwatrr — Port  Arthur.  Ont. — The  contract  has  been 
awarded  to  thi-  THUNDER  BAY  CONTRACTING  CO.  Port 
Arthur,  for  constructing  a  breakwater  at  the  south  end  of  the 
city. 

Dredging — Vancouver,  B.  C. — Bids  will  be  received  until 
Jan.  31,  by  R.  C.  Desrochers.  Secy.  Dept.  Pub.  Wks  Ottawa 
Ont.,   for   all   dredging   required  at   False   Creek,  Vancouver.    ' 

r-  .''"f^".""?,  °<?°Vr*^"'1;:''''  Que— Bids  will  be  received  until 
Feb.  10.  by  R.  C.  Desroehers,  .Secy.  Dept.  Pub  Wks  Ottawa 
Quebec?""  <=°"""'"'^""'?  ^^'>  'O'^'"'  and  a  dam  In  Quebec  Harbor! 

RI'II,DINns 

Springneld,     Maui..— Henry     R.    Johnson     will     build     a     six. 

storv   bri.k    eommerelal    building   on   Market   .St.      It   will   be  of 

«TorleH"h'ih'''"Th,"'n'':;'    """^^f'-    ■*•""    «n    ell    25x25    ft.     tl^e 

MGreen'^ba,    Jnl  Sprrng'^';;id.'"'"''   "'■'■''"'•"    "^    "^"    «'"""-' 

tlon'"f"rHMi?"?AT7'":,-''''I^"';^""o '"'"*'  '"  planning  the  erec- 

i^i:r^tZ'o:Vr"At  iur."dr^'g%«o'-,:;;;,v,'.i:e""""  -<'  ^-  '■  h"'"^' 

as  t'he'??'a;Th,^^r^i«V„"K''''  ''""'"nfr,  MxflO  ft,  to  be  known 
MrJc't7Ji,^oVl-Tc'w^i.ra7eTfo'"coTS'p^^^;fm;^\7y'?2^!.V«^^ 


Waterto«n,  N.  Y. — J.  Dewey,  Arch,,  is  preparing  plans  for 
a  Masonic  Temple  building,  68x130  ft.,  five  stories  high,  brick 
and  terra  cotta,  to  be  erected  on  Washington  St.  The  esti- 
mated   cost    is    $150,000. 

^Vhite  Plains,  N.  Y. — The  Gednen  Farm  Co.  has  been  incor- 
porated here  with  a  capital  of  $1,500,000,  for  the  purpose  of 
constructing  a  hotel.  A  site  has  already  been  secured,  and 
the  general  contract  will  be  let  in  January.  The  incorpor- 
ators are  Robert  E.  Farley,  Dorman  T.  Connet,  William  Li. 
Rumsey,   L.   Ward  Prince  and  C.  Halsey  Mitchell. 

Bayonne.  X.  J — Gullbert  &  Bettelle,  Archs.,  665  Broad  St.. 
are  receiving  bids  for  the  construction  of  a  three-story,  77x 
140-ft.  addition  to  Public  School  No.  6.  The  estimated  cost  is 
$150,000.      Noted   Sept,    26. 

+  Bound  Brook,  N.  J. — The  contract  for  the  construction 
of  two  railroad  stations  at  Bound  Brook,  for  the  C.  R.R.  of 
New  Jersey  has  been  awarded  to  the  MERRICK  FIREPROOF- 
ING  CO.,   1    Broadway,    New  Y'ork. 

Camden.  X.  J. — Bids  will  be  received  about  Jan.  25,  by  Mof- 
fett  &  .Stewart,  Archs..  Jessup  Bldg.,  for  the  construction  of 
a  two-story  and  basement,  120xl30-ft.  school  building.  The 
estimated   cost   is   $90,000. 

+  E:ilxabeth.  >.  J. — The  contract  for  the  construction  of  the 
building  on  North  Broad  St.,  for  the  Public  Service  Corpora- 
tion, has  been  awarded  to  the  DAVID  HENRY  BUILDING 
CO.,  Newark,  N.   J. 

Bids  will  be  readvertised  for  the  construction  of  a  school 
building  at  Lyons  Farms,  for  the  Union  Township  Board 
of  Education.  Jacob  Wind,  Jr.,  is  Arch.,  Elizabeth.  N.  J.  The 
estimated  cost  is  $40,000.     Noted  Nov.   28. 

Irvlnrton.  N.  J. — Bids  will  be  received  until  S  p.m.,  Jan.  0. 
by  William  A.  Sherman,  Secy.  Bd.  of  Education,  Irvington, 
N.  J.,  for  the  construction  of  a  school  building  on  Augusta 
St.  Joseph  B.  Allen  is  .-^rch.,  11  Santord  St.,  Irvington,  N.  J. 
Noted  Oct.  31. 

.\e«ark.  N.  J. — Plans  have  been  prepared  by  Charles  L. 
Steinbrenner,  Arch.,  lis  Market  St.,  tor  the  construction  of  a 
two-story  and  basement  brick  department  store,  for  Louis 
Rothstein,      The   estimated  cost   is   $40,000. 

Nenark,  N.  J. — R.  D.  Argue,  Secy.  Board  of  Education,  will 
receive  bids  about  Jan.  15  for  the  construction  of  a  three- 
story,  70xl60-ft.  school  building,  on  Central  Ave.  The  esti- 
mated cost   is  $70,000.     E.  F.  Gilbert  is  Arch.,  City  Hall. 

+PlenNantvllle,  X.  J. — The  contract  for  the  construction  of 
the  almshouse  at  Pleasantville,  has  been  awarded  to  JOHN 
W.  EMERY,  at  $75,000. 

CarllHle.  Penn. — The  Carlisle  School  Board  has  purchased 
a  site  at  Mooreland  Ave.  and  Gr.aham  St.,  for  the  construction 
of  a   high   school.      The   estimated   cost   is   $100,000. 

+HarrlHl>urg,  Penn. — The  contract  for  the  construction  of 
the  building  on  Cedar  St.,  for  th.-  Elliott-Fisher  Co.,  has  been 
awarded  to  JOHN  W.   WICKERSHAM.   Lar^caster,   Penn. 

JohuHtonn.  Penn. — Bids  will  be  received  until  Jan.  10, 
by  Seymour  &•  Paul  A.  Davis,  Archs.,  1713  Sansom  St..  Phila- 
delphia, for  th.-  construction  of  a  Y.  M.  C.  A.  building  at  John- 
stown.     Noted   Dec.    12. 

+Phlladelphla.  Penn. — Contracts  for  the  construction  of 
two  school  buildings  have  been  awarded  to  CRAMP  &  CO.. 
Philadelphia,  one  to  be  erected  at  27th  and  Clearfield  St.,  at 
$205,873,  and  the  other  at  56th  and  Christian  Sts.,   at  $200,840. 

Plans  are  being  prepared  by  Zantzinger,  Borle  &  Medary, 
Archs..  Philadelphia,  for  the  construction  ot  a  37-story  otflce 
building,  82x116  ft.,  at  Broad  and  Locust  Sts..  for  John  H. 
McFadden.     The    estimated    cost    is    $3,000,000. 

+The  contract  for  the  construction  of  the  theater  at 
Franklin  and  Clearfield  Sts..  for  the  Philadelphia  Film  Ex- 
change, has  been  awarded  to  SAMUEL  SCHULTZ,  920  E.  Moy- 
amenslng  Ave. 

Plans  are  being  prepared  by  II.  L.  Reinhold,  1309  Walnut 
St.,  for  the  oonstruction  of  a  ten-storv,  40xl30-ft.  apartment 
house  for  Thomas  W.  Barlow,  122  South  13th  St.  The  esti- 
mated cost   Is  $100,000. 

Plans  have  been  prepared  by  Shukert  &  Sloan,  Archs.,  for 
the  construction  of  a  four-story  apartment  house,  at  Broad 
and    Thompson    Sts.,    for   Kahn    &    Greenburp. 

Plans  have  been  prepared  by  George  1.  Lnvatt,  416  Walnut 
St.,  for  the  construction  of  th.-  St.  Joseph's  Polish  Roman 
Catholic  Chur<h.  86x152  ft.,  of  ston.'  construction.  The  esti- 
mated <ost   Is  $125,000. 

Magazlner  &  Potter.  Archs..  have  prepared  plans  for  the 
construction  of  a  surgical  ward  building  at  Broad  St.  and 
Olney  Ave.     The  estimated  cost  Is  $100,000. 

PIttHlmrgh.  Penn.— .Mden  &  TT.irlow.  .Arch.i.,  Parmer's  Bank 
Bldg.,  are  receiving  bids  for  riiiiodellng  the  Allegheny  County 
court  hou.oe,  to  conform  to  the  new  gradis  of  the  hump  cut. 
The  estlmatid  cost  is  $200,000.     Noted  Oct.  24. 

The  I'nlon  R.R.  will  erect  an  office  building  In  Linden 
Ave.,  East  Pittsburgh,  J.  A.  Ralston  Is  Meeh.  Engr.,  Pitts- 
burgh. 

Scrantnn.  Penn. — The  Scrnnton  Life  Insurance  Co.  will  erect 
a   12-Htorv  otflce    building  at   Adams  Ave.   and   Spruce   St.  The 

estimated    cost    Is   $500,000. 

Yardley.  Penn. — The  Philadelphia  *  Rending  Ry.  Co.  la 
contemplating  the  erection  of  a  new  passenger  station  at 
Yardley.     Wm.  Hunter  Is  Ch.  Engr.,   Philadelphia,  Penn. 

AnnnpollM.  Md.— Bids  will  he  received  until  ,Tnn.  !»,  by  the 
City  Armory  and  Convention  Hall  Commission  for  State  of 
Marvland,  for  the  construction  of  an  armory  at  AnnapollB, 
Baldwin  d  Pennington,  are  Archs,.  330  N.  Chnrlos  St.,  Balti- 
more. Md.     The  estimated  cost  Is  $40,000, 

Bnlfimorr.  Md. — The  lowest  bidder  for  the  construction 
of  the  .nddltton  to  School  No.  99  was  the  SIngor-Penfz  Co., 
600   Equitable   Bldg.,   Baltimore,   Md..  at   $54,000. 

Tonaon,  Md J.  Rush  Mnrnhnll,  1410  11th  St.  N,  W.,  Wash- 
ington, n.  C  has  been  selected  by  the  Building  Committee 
to  prepare  plans  for  the  construction  of  the  State  Normal 
School  Bulldlns:,  estimated  to  cost  $600,000,  the  amount  ap- 
propriated hv  the  Legislature,  J.  Charles  LInthlcum.  Chn. 
of  the  State  Normal   School, 
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+WaNhlnKtoD,  D.  C. — The  National  Capitol  I'ichh  will  erect 
a  aiven-stoiy  brick  and  steel  bulldlnK  at  511  1 1th  St.  N  W., 
and  have  awarded  the  contract  to  the  HOY  l-K-KOUl!lKTSON 
CON.STKUCTIUN   CO. 

+The  contract  for  the  construction  of  the  Normal  School 
has  been  awarded  to  GEOUUlj;  E.  WYNE,  Munsey  BldK..  at 
$170,024. 

VVnHhlnKton,     D.    C.-T^The     National     GeoRraphlcal     Society 


N.     W. 


cost     Is     $150,000. 


construction     of    the    Normal 
.lames  L.   I'arsons,  610  Union  Trust  HIdt;., 

'■■vooo. 


Sts.. 
ifith     St.       The    estimated 
Chn.    of    the    Finance    Com, 

The     lowest    bidder    for 
School  bulldlnK  w: 
WashluKton,     at     ! 

Staunton,  Va.— Shattuck  &  Hussey,  Archs.,  907  La  Salle 
St.,  ChlcaKO,  111.,  are  preparing  plans  for  the  construction 
of  a  Y.  M.  C.  A.  building,  at  Staunton  The  estimated  cost 
Is    $60,000. 

+OhurlrMtan,  W.  Vn. — The  contract  has  been  awarded  to 
W.  A.  AHHITT,  for  the  construction  of  a  hotel  on  McFarland 
St..   for  th<>   Holly   Hotel  Co.,   of  Charleston. 

I'nrkrrNliurK.  \V.  Vn. — The  Board  of  Education  will  erect 
a  hiKh  school,  estimated  to  cost  $300,000.  1.  it.  Bush  is  Supt., 
Hd.   of   Education. 

SummrrMvllle,  W.  Vn. — Bids  will  be  received  until  10  .am., 
Jan.  20.  bv  W.  G.  Brown,  Secy.  Bd.  of  Directors  of  Nicholas 
County  High  School,  for  the  construction  of  a  high  school  at 
Summersville.      H.   Rus  Warne  is  Arch.,  Charleston,   W.  Va. 

+CoIumbln,  S.  C. — The  contract  for  the  construction  of  the 
jail  on  Lincoln  St.  has  been  awarded  to  W.  B.  SUMMERSETT. 
Columbia,  at  $40,000.     Noted  Dec.   12. 

+Florence,  S.  C. — The  First  Methodist  Episcop.al  Church 
South,  has  awarded  the  contract  to  T.  BAKER  HAYNES- 
WORTH,  Florence,  at  $45,167,  for  the  construction  of  a  church 
editlce. 

('ordele,  <Ja. — J.  F.  Gray,  of  the  Railroad  Commission,  is 
planning  the  improvement  of  Cordele's  passenger  station.  The 
estimated    cost    is    $50,000. 

Lakeland,  Pla. — Bids  will  be  received  until  10  a.m.,  Jan.  20, 
by  C.  M.  Clayton,  First  National  Bank,  of  Lakeland,  for  the 
construction  of  a  five-story  and  basement  hotel,  for  Kibbler 
Bros.     Mclver  &  Mackay  are  Archs.,  Ocala,  Fla.     Noted  Dec.  26. 

BirmluKbnm,  Aln.: — The  Birmingham  Paper  Co.  will  erect 
a  six-story  building  on  First  Ave.,  adjoining  the  Chamber  of 
Commerce. 

DeKnlb,  MiSM. — P.  J.  Krouse,  Arch..  Meridian,  Miss.,  has 
prepared  plans  for  the  construction  of  a  court  house,  for 
Kemper  County.     The   estimated  cost  is   $50,000. 

+Meriilian,  MInn. — The  contract  has  been  awarded  to  C.  H. 
DABBS.  Meridian,  at  .1;117.005.  for  the  construction  of  a  city 
hall   and   jail    building. 

+Ijuke  CharleM,  La. — The  contract  has  been  awarded  to 
REINHARDT  &  DONOVAN.  Lake  Charles,  at  $58,S50,  for  the 
construction  of  a  church  edifice.  Favrot  &  Livandais,  809 
Gravier  St..  are  Archs. 

New  OrlennH,  Ln. — The  B.  P.  O.  E.  Lodge  No.  30  will  erect 
a  ten-story  lodge   building.      The   estimated   cost   is  $200,000. 

+JobnHon  City,  Tenn. — Bids  .for  the  construction  of  the 
high  school  on  Science  Hill  have  been  received  as  follows: 
CURTIS  BROS..  Johnson  Citv.  Tenn.,  $47,045,  awarded  con- 
tract:   L.    A.    Galyou    &    Co..    Knoxville.    $50,900.      Noted    Dec.    5. 

+IVnMhvllle.  Tenn. — The  contract  for  the  construction  of 
a  .$150,000  building  has  been  awarded  bv  the  Baptist  Publish- 
ing House  of  Nashville.  Tenn..  to  the  SHELDON  CONSTRUC- 
TION CO.,  St.  Louis,  Mo. 

I.onlHVlIle,  Ky. — The  Standard  Sanitary  Mfg.  Co.  is  hav- 
ing plans  prepared  for  the  construction  of  an  eight-story 
warehouse  at  Seventh  and  Shipp  Sts.  The  estimated  cost 
is     $60,000. 

Akron,  Ohio — Plans  are  being  prepared  for  the  construc- 
tion of  a  seven-story  and  basement  warehouse  for  the  Union 
Fireproof  Storage  Co.  Patterson  &  Davidson.  53  West  Jack- 
son  Blvd..    Chicago.    111.,    are    the   Archs. 

Alllnnee,  Ohio — The  Alliance  Bank  Co.  contemplates  the 
erection  of  a  seven-story  and  basement  bank  and  office  build- 
ing, of  brick,  reinforced  concrete  and  steel.  The  estimated 
cost   is   $125,000. 

Plans  are  being  prepared  for  the  construction  of  an  edi- 
fice, on  North  Cleveland  Ave.,  for  the  First  Church  of  Christ, 
Scientist.      The   estimated    cost    is    $50,000. 

Bellaire,  Ohio — Plans  have  been  prepared  for  the  construc- 
tion of  a  city  hospital  building,  to  cost  about  $60,000. 

Cincinnati,  Ohio — The  Cincinnati  &  Suburban  Bell  Tele- 
phone Co.  has  filed  plans  for  a  new  building  at  Fourth  Ave. 
and    Hammond    St..    to    cost    about    $500,000. 

Plans  have  been  prepared  for  the  construction  of  a  50- 
voom  addition  to  the  Christ  Hospital.  Cincinnati.  Tietig  & 
Lee,    Cincinnati,   are    the   .\rchs. 

Cleveland,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  two-story  and  basement  school  of  reinforced 
<'oncrete  and  brick  at  East  23d  and  Chesterfield  Sts.  The 
estimated  cost  is  $80,000.  F.  S.  Barnum,  Board  of  Education 
BIdg.,  is  the  Arch. 

The  Board  of  Education  has  ordered  plans  for  the  con- 
struction of  a  tw'o-storv  and  basement  school  of  reinforced 
concrete  and  steel  at  East  79th  St.  and  Hough  Ave.  The 
estimated  cost  is  $90,000.  F.  S.  Barnum.  Board  of  Education 
BIdg.,    is   the   .\rch. 

F.  S.  Barnum.  Board  of  Education  BIdg..  has  been  com- 
missioned to  prepare  plans  for  the  construction  of  a  three- 
story  and  basement  grade  school,  of  reinforced  concrete,  steel 
and  brick,  on  East  43d  St.,  near  Woodland  Ave.  The  esti- 
mated   cost   is    $120,000. 


ColumbuH. 

struction     of 
East  Main   St. 


Ohio— Plans    have    been    prepared    for   the    con- 
an     edifice    for    the    Holy    Rosary    Church,     on 
The  estimated   cost   is   $60,000. 


Theis  &  Thels,  Bollinger  BIdg.,  are  the  Archs.  T.  A.  Ferned- 
Ing.   208   South    Luillow   St.,    Dayton,    Is  (Jen,    Mgr. 

Limn,  Ohio — The  bids  for  the  completion  of  the  Lima  State 
Hospital,  which  were  reci'lved  Dec.  20,  have  been  rejected, 
and  the  work  will  be  readvertised.  Frank  L.  Packard,  Hay- 
den  BIdg.,  (,'oluinbuH,  (Jhlo,  Is  '.he  Arch.     Noted  Dec.  5, 

+IVur\vnlk,  Ohio— The  < 'ommlHHlonerH  of  Huron  County 
have  awarded  the  general  contract  for  the  construction  of 
a  new  court  house  to  GEORGfc;  KRATT,  Lorain,  Ohio,  at 
about    $80,722.      Nov.    28. 

IMornoiMl,  «>hl«.— Plans  are  being  prepared  for  the  con- 
struction of  a  motion  picture  theater  at  Mills  and  Main  Aves., 
Nprwc.od,  for  the  Plaza  Co.  S.  S.  Godley  Is  the  Arch.  A.  C. 
plnglestedt  is  Interested.  The  estimated  cost  of  the  structure 
is    $60,00. 

S|irinKllel<i,  Ohio — Plans  have  been  prepared  and  bids  will 
bi-  re(!elved  until  Jan.  15,  for  the  construction  of  an  annex 
to  Ih.-  Sprlnglleld  High  School.  The  estimated  cost  of 
the  structure  is  $100,000.      Reed  &  Heckcnllvcly  are  the  Archs. 

Stiruhenville,  Oblii — Bids  are  bi-ing  received  for  the  con- 
•struction  of  a  one-  ;,nd  two-story  church  of  brick  for  the 
VVestmIn  ster  Presbyterian  Congregation,  Steubenvllle.  The 
istimated    cost    Is    $80,000.      Vrydaugh    &    Wolf   are    the    Arcns. 

Trinidad,  Ohio — Press  reports  state  that  bids  will  be  re- 
ceived by  the  Board  of  County  Commissioners,  until  Jan. 
15,  for  the  erection  of  a  courthouse.  1.  H,  &  W,  M,  Rapp  & 
Co.,  Masonic  BIdg.,  are  the  Archs. 

YounKHtonn.  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  four-story  addition,  75x150  ft.,  to  the  store 
building  of  John  Stambaugh,  Voungstown.  The  estimated 
<ost  IS  $50,000.  Albert  Kahn  and  E.  VVIlby,  Trussed  Con- 
crete   BIdg..    Detroit,    Mich.,    are    the    Archs. 

YouneHtonn,  Ohio — Plans  are  being  prepared  for  the  con- 
.struction  of  a  warehouse  for  the  Mauser  Warehouse  Co., 
^i"iii'^''!:"y";  '^'i''  estimated  cost  is  $450,000.  F.  E.  Devldson. 
53  West  Jackson  Blvd.,  Chicago,   III.,   is  the  Arch. 

f„„S'i!"*""'  ■"•'•— The  School  Board  Is  having  plans  preoarcd 
for  the  construction  of  a  new  high  school  on  the  Opera  House 
Block. 

,^f  t*"'.r""''v'''''jy'",^  !""••— The  contract  for  the  construction 
nARwif^  L.^'-  '  /^  building  has  been  awarded  to  W.  D. 
CARNE   &   SON,   at    $60,000.   Noted   Nov.    28. 

ElvnnNville,  Inil — The  Acme  Hotel  Co.,  Evansville,  is  hav- 
ing plans  prepared  for  the  construction  of  an  eight-story 
hotel,   of  brick,   at  Sycamour  and   Second  Sts. 

„,  O'"'™'.*-  MIeh.— Patterson  &  Davidson,  53  West  Jackson 
Blvd.  Chicago.  III.,  have  been  commissioned  to  prepare  plans 
for  the  construction  of  an  eight-story  warehouse,  100x100 
''•;.'<";  V^oiard  s  Reliable  Storage  Co..  Detroit,  Mich.  The 
estimated   cost    is    $100,000. 

ti^,?''A?";  m'"-"?^'''^  "■'''',  ^'''"'^  received  for  the  construc- 
D  >  ■.^?-  Masonic  Temple.  E.  O.  Powers  is  Secv.  of  the 
Beloit  Masonic  Temple  Assn.  The  estimated  cost  of  the 
the"  Archs '"^    $50,000.       Leenhauts    &    Guthrie,    Milwaukee,    avt 

Green  Bay,  \VI« — Press  reports  state  that  plans  are  be- 
ing prepared  for  the  construction  of  an  addition  to  St  Vin- 
cent s  Hospital.  Gforge  Helmie.  Springfield,  111.,  is  the  Arch, 
The    estimated    cost    is    $40,000. 

Milwaukee,  WiH — William  O'Connor  is  planning  the  erec- 
\'S^  w  n  *i',''''®'S,',?''y  1*°'''  aid  apartment  building  at  12th 
and   Wells   Sts.      The   estimated    cost    is   $100,000. 

Mineral  Point,  Wis.— Plans  are  being  prepared  and  bids 
will  be  asked,  about  Jan.  15.  for  the  construction  of  a  mu- 
matefy    $4*0  Oo'o"*^  auditorium     which     will     cost    approxi- 

=,,,^",'?"*""";  Wis.— Plans  have  been  prepared  for  the  con- 
«t=  V„  ,1  ^<P  ^'"'t*'  ^'"^  ^\S'''^  building  at  13th  and  Tower 
.Sts.,  for  the  .S.  Y.  Josephs  Co.  It  will  be  a  two-storv  and 
basement  structure,  50x140  ft.,  and  will  cost  about  $50  000 
John   O.    Bach   is   the   -Arch. 

DeH  MoineM,  Iowa — Plans  have  been  prepared  for  the  con- 
struction of  a  theater  to  be  known  as  the  Empress,  on  Eighth 
St.  near  Locust  Ave.,  for  Elbert  &  Getchell.  The  e.sti- 
Ti^chs  ''"  '"  *^^'''°'"'-  P'-oudffot.  Bird  &  Rawson  are  the 
f^.-'^^n'^nn'  '»"■«— The  School  Board  has  voted  to  issue  bonds 
thl  ioi  field  Distrrct'?"'"''°^''  °^  ^"•*^'=""S  a  school  building  for 
r,^£*J'''"'-  ^"nn-.— F'-ess  reports  state  that  the  plans  for  the 
comDlet'ed"'''The"e,'^ti^^,t^H'"  "T"^",",.*  FergusoS  have  "be^n 
NoTed    Nov.    21         «'stimated    cost    of   the    structure    is    $400,000. 
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Dayton,  Ohio — The  Dayton.  Xenia  &  Springfield  Traction 
*-■£•  ^'U  erect  a  one-  and  two-story  Interurban  Terminal  and 
office    building    in    Dayton.      The    estimated    cost 


f*"„.^?"'v  *'■'?•"•"'''"''■''?  reports  state  that  the  construction 
Co  Ch,v^,'yn''";i^  •"?  the  Cathedral  site,  for  Marshall  Fe°d 
?  is  WO.O??.-    "'■•    '"    """"    '■'"'^i'J^ation.      The    estimated 

tri'?A''i^,?''^f"    ^"    "-Trr'ans   are    being    prepared    for   the   con- 
."^"v^in''"Ho°r'n.""Bi.?,'^t'cTT-th";^'l?c^^    '"  '°^*    about*V45:^»'*o"o. 

courthouse  '  ""•    *^°'"    """    '"onstruction    of    the    new 

app^SpVIS^fo-n'-  f^'oVL'n%?;'s^  t]'th"^.\i%^  f^-"""  -".difonal 
Kr^'^av^^afirb^V""""-^  -"'^losro'^c.-^'-'^t  'sl^ZV  tll^oVTs 

wauker&"pu'^e?*s^fn'X^nrP'"',,'^  "■'=•'*'  ^hat  the  Chicago.  Mil- 
erection  of  a  Sation?.  Mi=J^,''''y'"'^  P'^"^  prepared  for  the 
OoT^'e"   o'    Re'ed!":4aftI^"^^?a"s'h".•  'V^^^  11"''^^^^'''''''  '""• 

sne''Tr.cg^^knTnJ^ls%T  a'J.'d  \'r^r^lt^t  l^^^^'YclU 

building.      The    estimated    cost    is    $125  000  scnooi 

Maude    G     Allen    has    acquired    a    site    at    3705    Washington 

^rVxi^"a'?ery'"$6^o';?S^."  ^'"■''°''-  ^P-*— «   "ouse   to  cost^^p" 

\^\  ?P.?  Kan.sad    City.    Mo. — Louis    Oppenstein    has    had    plans    pre- 

$50,000.        pared  for  the  erection  of  a  theater  building  at  13th  and  Wal- 
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nut  Sts.,  to  be  known  as  the  Globe  Theater.  The  estimated 
cost  is  $150,000. 

St.  l^oulH.  Mo.— The  Burnes  Estate  will  erect  a  three- 
slorv  hotel  at  High  and  Morgan  Sts..  to  cost  about  $60,000. 
^  The  Larone  Rellty  Co.  will  erect  an  apartment  house  at 
Westminster  PI.  and  Laurel  St..  to  cost  approximately  $90,000. 

St.  LoaI».  Slo^The  Landay  Real  Estate  ^V";.-' HoJ'm  fof 
plans  prepared  for  the  construction  of  a  six-stou  hole  lor 
bachelors  The  estimated  cost  is  $300,000.  Clymer  &  Drisch- 
ler   are   the  Archs. 

St  LonlB,  Mo.— Plans  are  being  prepared  for  th's^9';"'tJ,Yr 
tion  of  an  IS-story  hotel.  100x125  ft..  ?V  12th  and  Ol.ve^.Sts^, 
for  George  Hallen.  The  estimated  cost  is  $1.0U0.O0U.  A\ .  H. 
Ittner.   Ninth   and   Locust   Sts..   is   the   Arch. 

j!i.  Landay.  4500  Olive  St..  is  preparing  plans  for  'he  <=on- 
strnrtion  of  a  six-storv  apartment  building  at  Ta>  lor  ana 
OHve  Sts  Th?  estimated  cost  is  $300,000.  Clymer  &  Drischler. 
Wainwright  Bldg.,  are  the  Archs. 

Dallas'   Tex Plan.o     are     nearing     completion,     and     bids 

will°s''o"n'be  asked'^for  the  construction  of  a  munic^a  mind- 
ing at  Harwood.  Commerce  and  Main  Sts.  C.  D.  Hill  &  Lo. 
ar*   the  Archs. 

El  Pane.  Tex The  construction  of  additional   barracks,   at 

Fort   Blfss    to  cost  approximately   $450,000  is  under  considera- 

B._w„-_t__     Tex. Atlee    B.    Avers,    San    Antonio,    Tex.,    has 

been'commissio^nTd'To  pr|pare  plans  f-'he  construction  of 
the  new  courthouse  at  Falfurrias.  The  estimated  cost  is 
$80,000. 

Houston.  T.-x.— Bids  are  being  received  for  the_  construc- 
tion of  a  six-story  and  basement  building  on  Main  St.,  foi 
S.    H.    Kress    &    Co.      Noted    Oct.    31. 

4iTemDle     Tex. The    contract     for    the     construction    of    a 

cost   is    $60,000.  ,..»,■,          -11 

Colorado  SprlneH.  Tolo.— Press  reports  state  that  bids  will 
be  r"ceiv"edbv  the  Trustees  of  the  Myron  Strat.on  Home  11- 
East  Pikes  Peak  St..  until  Jan.  21.  .f?>-  'he  con.struc  ion  of  two 
dormitories,  a  superintendents  residence  and  10  cottages  ine 
est irnated  cost  is  $210,000.  William  Lloyd  is  Secy,  of  the 
Trustees.  _       ,  ,.        j 

Denver  Colo.— The  Trackage  &  Storage  Co.  has  purchased 
a  site  It  Blake  St  and  2Sth  St.,  and  will  erect  a  warehouse 
to  cost  approximately   $300,000. 

Seattle.  Wash.— Crawford  &  Conover  are  P'a"".'"S  the 
erecfio"   of  1    lO-story    building     ^xclusvely    tor    retail   trade 

°^  nans'haT''§lirp.-'i.a''red"'for  a  two-story  brick  church, 
to  be  ejected  at  Colu^nbia  St.  and  Broadway  for  the  \\  est- 
minister  Presbyterian  Church.  It  will  be  56x103  ft.,  and 
?ost   approximately    $50,000.      David    J.    Meyers,    Central    Bldg., 

'"  'Vhe*^' congregation  of  Chevra  Bekur  Cholum  has  commis- 
siomd  B  Mar?us  Pretica,  Arch.,  Empire  "IdK.  «"  PJ-'-P'^; 
plans  for  a  new  brick  synagogue,  to  be  erected  at  17th  Ave. 
and  Yesler  Way,  at  a  cost  of  $40,000. 

Snokane.  Wash.— All  bids  for  the  erection  of  the  new 
Davw?po"  t  HoteTwere  rejected,  and  new  bids  will  be  asked. 
Its  estimated  cost  is  $2,000,000.  Cutter  &  Malmgren  are  Archs. 
Noted   Oct.    3. 

Taeoma,  Wash.— Plans  are  being  prepared  for  a  $50,000 
club  house,  to  be  erect,  d  on  Day  Island,  for  the  Taeoma 
Motor  Club      C.   F.  W.   Lundberg,   Provident   Bldg.,   Is  Arch. 

F  .S.  Harmon  &  Co.  will  erect  a  warehouse,  of  concrete 
and  mill  construction,  to  cost  $45,000. 

Portland,  Ore.— Plans  are  being  drawn  for  a  14-story 
hotel  to  be  erected  at  Sixth  and  Morrison  Sts.,  at  an  estinialed 
cost  of  $1,500,000,  Day  Bros.,  Spokane,  'Wash.,  and  Bdw. 
Bovce,    Portland,   are   owners. 

'•fI,os  Aneeles,  CollC— A  contract  has  been  awarded  to 
DaTv.SON  &  DE  PLANTY.  Paciflc  Electric  Bldg.,  at  $99,735. 
for  construction  of  a  four-story  brick  warehouse,  on  Alameda 
St  for  D  Ovharzadal.  The  building  will  be  126x150  ft.,  with 
a  wing   126x150    ft.      Edward   S.    Cobb,    Central    Bldg..    is    Arch. 

The'soiithwi  8t  Museum  Assn.  has  plans  completed  for  Its 
new  building  to  be  erected  on  the  Arroyo  Seco,  "ear  Syca- 
more Grove.  The  building  will  be  two  stories,  186x30  ft., 
with  a  tower  35  ft.  square  and  100  ft.  high,  the  five  stories 
of  which  win  be  used  for  offices  and  library.  The  construc- 
tion win  be  of  reinforced  concrete,  plastered  exterior  and  tile 
roof,  concrete  retaining  walls  and  steps.  Hunt  &  Burns, 
Laughlln   Bldg..  are  Archs.     Noted   Nov.    2S. 

The  Knickerbocker  Building  Co.  has  applied  for  a  permit 
to  erect  a  12-Btorv  loft  and  club  building  on  South  Olive  St. 
It  will  be  of  reinforced  concrete  construction,  and  will  cost 
$125,000. 

The  Methodist  Hospital  of  Southern  California  has  been 
organized  for  thi-  purpose  of  raising  a  fund  to  i-n-et  a  hospi- 
tal at  2826  South  Hope  St.,  thi-  site  of  the  present  Methodist 
Hospital.  Plans  have  been  drawn  for  three  bulldlngH.  and  the 
estimated    cost    Is    $250,000. 

John  Parkinson,  of  thi-  firm  of  Parkinson  &  Bergstrom, 
Security  Building.  Is  contimplatlng  creeling  a  14-8tory  and 
basement  steel  fram<-  hotel  building,  at  the  southwest  corni-r 
of  Sixth   and   Flgiierora   Sts. 

The    California    Hospital    Co..   South    Hope    St.,    will    erect    a 

?roup   of  relnfore<d-<oncrete   bulldlngH  to  replace  the  present 
ram<-  ones.      Dr.   LIndlev  Is  Mgr. 

J.  H.  Call.  Merchants'  Trust  Bldg.,  Is  having  plans  pre- 
pared for  a  thr.-e-storv  and  basiinent  hoti-1,  to  be  erected  on 
South  Hope  St.  A.  E.  Featherstonhaugh,  Ferguson  Bldg.,  Is 
Areh. 

Mrs.  Frances  Zahn  and  A.  W.  Ttoss  are  planning  the  erec- 
tion of  a  four-storv  brick  aparlnn-nt  housi'  on  Hope  St.,  near 
Fourth.     F.  W.  Tvb-r.  Hibi-rninn  Bldg..  Is  Arch. 

The  sum  of  $75,000  has  been  voted  for  the  erection  of  two 
gvmnnnlum  buildings  for  the  Santa  Monica  Polyti'chnle  High 
School.  Thev  will  have  coneri'ti-  foiindntlons.  tapestry  brick 
ext'Tlnr    facings    and    clay    tile    roofs.      Allison    &    Allison    are 


Pasadena,  Calif. — The  Pasadena  Athletic  Club  has  been 
incorporated,  and  will  erect  a  club  house  on  its  site  on 
Worcester  Ave.,  at  an  estimated  cost  of  $100,000.  Plans  will 
be   prepared   at  once.      Leo  Owen    is   Secy. 

Portervllle.  Calif. — This  city  contemplates  erecting  a  high 
school  building,  to  cost  not  less  than  $50,000.  H.  F.  Brey  is 
Chn.  of  the  Com. 

Richmond,  Calif. — Plans  are  being  prepared  for  a  five- 
or  six-storv  reinforced-concrete  business  building,  to  be 
erected  by  the  Nichols  Estate,  on  MacDonald  Ave.  It  will 
cost  approximately   SfiO.OOO. 

Sacramento.  Calif. — The  Phoenix  Mill  Co.  will  erect  a  flve- 
storv  building  at  12th  and  B  Sts..  to  cost  about  $100,000. 

Press  reports  state  that  th,-  local  lodges  of  Odd  Fellows 
have  purchased  a  site  at  Ninth  and  E  Sts..  at  a  cost  of  $60,000, 
and  will  erect  a  handsome  lodge  building  thereon. 

Miller,  Opel  &  Torbitt,  Archs.,  Springfield.  Mo.,  have  been 
commissioned  to  prepare  plans  for  the  Missouri  State  Build- 
ing at  the  San  Diego  expo.sition. 

The   Paciflc   Building  Co.   will   erect  a  10-story  office   build- 
ing at   Fourth  and  C  Sts..   San  Diego.  ,.nnnn 
McFadden   &    Buxton    will  erect  an   arcade,   to  cost   $40,00U, 
in    the    four-story    building    running    through    from    Fourth   to 
Fifth  Sts..  between  B  and  C  Sts. 

The  C.  C.  Moore  Engineering  Co.  is  planning  to  erect  a 
four-storv  office   building  at   First   and    Jlission   Sts 

Bids  were  received  as  follows  by  the  Panama-Paciflc  Ex- 
position Co.  for  the  erection  of  Machinery  Hall:  ^^.  \J.  An- 
derson Co.,  $509,900:  Spilho-Fieeze  &  P«-t".son$»l 9.999;  Nell 
A  McLean.  $527,000:  Commary-Peterson  Co.,  $649,209.  P.  T. 
Quinn,  $569,000;  Lange  &  Bergstrom,  $516,499:  Mose  Fisher 
$542  non-  Lindgren  Co..  $569,000;  McLaren  &  Peterson,  $399,000. 
Fred  P.   &  L.   F.   Fisher,  $593,616.     Noted  Jan.   2. 

The  Panama-Pacific  Exposition  Co.  contemplates  spending 
$1,000,000  for  a  building  to  contain  exhibits  from  the  &S 
counties   of   California.      C.   C.   Moore   is   Pres. 

Santa  Rosa.  Calif.— Plans  are  being  prepared  for  a  new 
citv  "an  building.  It  will  be  of  brick  and  steel  construction 
and  the  exterior  will  be  faced  with  cement  plaster.  L.  M. 
Turton,   Napa.   Calif.,   is  Arch.  ,„„„,„ 

South  Pasadena,  Calif,- A  high  school,  to  cost  $70,000  will 
be  erected  °n  South  Pasadena.  Norman  F.  Marsh,  Broadway 
Central   Bldg.,   Los  Angeles,   is  the  Arch. 

Whittier,  Calif.- Fred  C.  Nelles.  Supt.  Whittier  State  Nor- 
mal School,  states  that  $80,000  will  be  spent  for  improvements 
to  the  institution  to  include  equipment  and  buildings. 

Montreal.  One. — Plans  have  bien  completed  for  the  new 
Drummond  building,  to  be  erected  at  St.  (  atherine  and  Pe^el 
Sts  It  will  be  ten  stories,  of  fireproof  construction,  and 
cost  about  SfiOO.OOO.  H.  S.  Stone  is  preparing  the  plans  for 
the  Isljind  Realty  Co. 

London.  Ont.— Plans  will  be  prepared  for  a  new  seminary, 
home  and  rolhge  for  the  Redemptorist  Fathers  school, 
to  cost  about  $500,000.  A  site  has  been  purchased  and 
construction  work  will  be  begun  in  the  spring.  Bishop 
Fallon.    London.   Ont.,    has   charge. 

Toronto.  <»nt.— The  Sun  Life  Assurance  Co.  of  Canada  plans 
to  erect  a  ten-storv  building  at  Dorchester  St.  and  Dominion 
Sq.,  in  which  it  will  establish  its  h.ad  offices.  The  structure 
will  be  of  grav  granite,  and  Is  estimated  to  cost  $500,000. 
Darling   &   Pearson,  Montreal  and   Toronto,  are   Archs. 

Prince  Albert,  Sask. — J.  S.  Woodward  and  the  Bradshaw 
Agencies  are  planning  to  erect  a  five-story  business  block 
on  Central  .\ve.,  costing  about  $175,000. 


+TeleBraph  Line — Ecuador — A  contract  has  been  awarded 
to  M.\NUEL  S.  REINA  by  the  government  for  the  construc- 
tion   of   a   telegraph   line   from   Quevedo    to   Palenque. 

Kallnay  Construction— Russia— The  Committee  for  New 
Rallwavs  St.  Petersburg,  is  consldt-ring  plans  for  the  con- 
struction of  a  railway  from  Vnrozhba  to  Orsha.  aii<l  from 
Moghiler   to  Lgor. 

I>I>I  STRI  M.     X<»TK 
The  New  White  Companies  li.ld   their  organizing  meetings 
Jan      6    and    announced    the    following     exceptionally     strong 
boards   of  directors  and   oflicers; 

Of  The  J  G.  White  Engineering  Corporation  the  directors 
are:  Harrv  Bronner,  of  Hallgart.n  &  Company;  James 
Brown,  of  Brown  Brothers  &  (^)mpany;  F  Q.  ."'"wn.  of 
Redmond  &  Company;  Douglas  Campbe  1.  of  (  ampbell.  Haid- 
ing  it  Pratt;  Geo.  C.  Clark.  Jr.,  of  Clark.  Dodge  &  Company; 
Bavjiid  Domlnick.  Jr.,  of  nomlnkk  *  nomlnlck;  A  G  Ho- 
deripvl  of  Hodenpyl,  Hardy  &  Company;  T.  W  Lamonlof  J.  P. 
Morgan  &  C.mipanv:  Capt.  M:irlon  MeMllUn,  of  Emerson 
McMilUn  &  Company  J.  H.'  Pardee  President  The  J.  G  White 
M-in-.i-'ement  Corporation;  E.  N.  Potter,  of  Potter,  Choate  & 
Prftith".-  Frederfc  iV.  Ried,  Vlce-Prfsld.-nt  J.  G.  White  & 
Comi  anv.  Inc.;  Chas.  H.  Sabin,  Vice-President  Guaranty  Trust 
Company  Frederic  Strauss,  of  .1  *  W.  Sellgnnan  &  Company; 
Moses  Tavlor,  of  Kean  Taylor  &  Company;  George  H.  Wal- 
brldL'e  of  Bonbrlght  &  Company:  E.  N.  Chllson.  and  C.  B. 
Ral  e-  And  the  officers  are:' J.  G.  Whit.-.  Chairman  Finance 
Comir^itt.e  Gano  Dunn.  President;  E.  G.  Williams,  A.  S.  Crane, 
H  A  Lardner,  Vice-Presidents;  H.  S.  Collett.-,  Secretary  and 
R,    B.    Marchant,    Treasurer. 

The  J.  G.  White  Manag.-ment  Corporation  announces  as 
fllr.-ctors  Cecil  Barr.t,  of  Spencer  Trask  &  Company;  F-,  Q. 
Bnwn,  of  Redmond  & fompany  P.  M.  Chandl.r.  of:  Chandler 
Brothers  &  Company.  Phlla.blphla .  Arthur  Copp.-ll,  of  Malt- 
land.  Copp.-ll  *  Company:  Gano  Dunn,  Presl.  .-nt  The  J.  O. 
White  Englne.rlng  C.rpornllon :  G.orge  E.  Hardy  of  Ho- 
d.n.vl,  H.mly  *  Company;  R.  G  Hutchlns,  Jr.,  Vice-President 
Nat  onal  Bank  of  C..mm.-rc'-:  R.  L.  Mnntgom.ry.  iif  Mont- 
g  in.rv  ('l..  hler  &  Tvler,  Phll«delnhln:_  .lohn  T.  Pratt,  of 
Can  nbVll  Harding  &  Vrntt;  Fr.derlck  Strauss,  of  J.  &  W, 
Sel"gm."  &  Cnnipanv;  H.  R.  Tob-y.  of  N.  W.  Halsey  *  Com- 
nanv  and  J  G  Whit.-,  President  J.  O.  White  >%  Company  Inc. 
^n7^the  .Vllc.'rH  are:  J.  H.  Pardee,  President;  F.  H,  Ree.i  and 
S.  l'.  S.-ldon,  Vice-Presidents,  and  T.  W.  Moffat,  Secretary  and 

""^  The'parent  organization,  .T.  O.  White  &  Company.  Inc.,  con- 
trols th.-  n.-w  companies  and  will  continue  as  an  active  finan- 
cing  end    <-v.-n!ng   company. 
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VOUAlKiai  JANUARY      16       lUl,?  MMIiEU    :) 


P^    Very    Heavy    Motor-drawn    Xruck  ''*  tlrawn  to  the  place;  whoro  the  coal  is  to  be  delivorcd,  the 

li'Mctiir  run  h;ick  to  the  viird   for  otiicr  .sorvicc,  whih'  the 

Tlic    llorou^nii    Dcvclopiiiciil    (■„ •    I{n...klyn.    X.    Y.,  ,,,.,|    ,,    |„,j„..    „i,|,,,„I.mI.  '    In    the   ra.>c   uf   ihc  a-li    Inick 

has  iTcently  put    into  scrvirc  „   n.tv   lic;n.v  motor-.lnnvn  ,|,„„i,    ,„    d,,.   Mcconipanvin^'    view,    however,   at   present 

truck,   whicii   is   used    in    haulm-  ashes   from   vaiious   in-  ,,„|v  „iic  ho.lv  is  in   use,' and  the  vehicle  acts  as  a  unit, 

dustrial   plants,    llirou-h    the  streets  ,,r    Urookl.vn    to  the  'n,,.  ii;„-tor  in  question  is  provided  with  a  .lO-h)).  motor, 

docks,  where  the  ashes  are  loaded  ,,n  l.arges.     A  view  of  a  single  ruhher-lire.l  steering  wheel  to  proviile  easv  man- 

this  truck   is  shown    in    the  ae,- |.aiiyino-  halftone.      It  euvering,  and  two  traction  wheels   Id  in.  in  diameter,  and 

consists  of  a  steel  hody  of  -'o  eii.yd.  .apaeity,  mounted  on  (itted  each  with  a  G-in.  steel  tire.     The  rear  wheels  of  the 

a  truck   provided    with    leai-  axles   an.l    wheels  oidy.   the  Imck   proper  are  .J4   in.   in   diametei',   and  are   provided 

front  portion  being  provided  with  a  king  pin.  which  tits  each  with  a  7-in.  steel  tire.     The  tractor  is  geared  down 

into  the  corresponding  socket   above   the   rear   axle  of  a  to  a  speed  of  S  nd.  per  lir.  under  the  maximum  loa<l. 

specially  designed  tractor.     This  tractor  is  known  as  ilw  .\s   noted   alioNe.   ihe   tni.k   l.o.lv   lia~  a   eapaeit\    of  -.'u 


Ax  Ash  Truck  of  20  cu.yd.  Capacity 

(Total  weight  when  loaded  with  ashes,  about  15  tons) 


Martin  Tractor,  and  is  manufactured  by  the  Knox  Auto- 
mobile Co.,  of  Springfield,  Mass. 

The  Martin  tractor  is  a  tliree-wheeled  motor  device, 
which  may  be  attached  to  any  two  or  four-wheeled  vehicle 
and  used  as  the  propelling  power  for  that  vehicle,  the  com- 
bination making  a  five-  or  seven-wheeled  truck.  With 
proper  provision,  of  course,  the  tractor  may  be  used  as 
tb.e  locomotive  to  draw  a  train  of  wagons.  In  some  of  its 
uses  the  body  to  be  drawn  is  provided  with  a  readily  de- 
tachable king-pin  device,  so  that  the  tractor  may  be  run 
under  the  wagon,  the  wagon  taken  to  the  place  desired, 
and  the  tractor  then  be  run  out  to  be  used  for  whatever 
.service  required.  In  one  city,  for  instance,  a  coal  com- 
pany has  employed  one  tractor  with  a  number  of  coal- 
truck  bodies  in  deliverina'  the  coal.    Tn  this  case  the  truck 


cu.yd.  Kecent  measurements  in  Xew  York  City  show 
that  the  average  weight  of  the  ashes  there  is  about  Hi!)0 
lb.  per  cu.yd.,  so  that  when  the  truck  is  fully  loaded 
with  average  ashes,  its  weight,  exclusive  of  its  own  weight, 
will  be  about  lOi/o  tons.  The  distrilnition  of  this  werght 
upon  the  four  wheels  under  the  wagon  is  not  given,  liut 
from  the  general  appearance  of  the  truck  it  would  .<eem 
that  the  rear  two  wheels  take  more  than  one-half  of  the 
total  load.  If  this  is  so,  the  load  upon  each  of  the  7-iii. 
tires  must  be  in  excess  of  4  tons.  The  manufacturer  of 
the  tractor  states  that  the  truck  has  carried  as  high  as 
15  tons  load,  though  the  owner  of  the  truck  states'"  that 
it  is  not  used  in  practice  for  loads  greater  than  10  tons 
So  far  it  has  been  making  daily  trips  on  the  paved  streets 
of  Brooklyn  witliout  any  damaw  to  the  pavements. 
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Municipal  Bridge  Approach,   St.  Louis 


By    S.   \V.   Bowkx' 


.S'^X0/^'^7^■ — The  Municipal  Bridge,  "or  Free  Bridge," 
now  approaching  completion,  in  the  fourth  bridge  to  he 
built  acro.ff:  the  Misniiisippi  Hirer  at  •'>t.  Louis.  It  is  spe- 
cially notable  for  the  great  length  of  its  truss  span 
(60S  ft.)  and  for  having  a  double  deck,  with  railway  on 
the  lower  deck  (at  the  bottom  chord  level)  and  highway 
and  electric  railway  on  the  upper  deck.  The  article 
given  below  describes  the  viaduct  approach  for  railway 
and  street  connections  at  the  St.  Louis  end  of  the  bridge, 
together  with  the  methods  of  construction.  Articles 
by  the  .'tame  author,  in  our  issue  of  March  16,  1911,  and 
Feb.  8,  1912,  have  described  the  substructure  and  super- 
structure of  the  river  spans. 

The  west  or  city  approacli  to  the  ilunicipal  Bridge  over 
the  Missii-sippi  River  at  St.  Louis,  is  built  to  accom- 
moflate  both  railway  aiul  highway  traffic.  The  railway  deck 
( which  connects  with  the  lower  deck  of  the  bridge)  car- 
ries two  tracks.  The  highway  portion  (which  connects 
with  the  upper  deck  of  the  bridge)  consists  of  a  30-ft. 
paved  roadway  and  two  fi-ft.  sidewalks;  in  the  roadway 
are  two  electric-railway  tracks.    The  general  plan.  Fig.  1, 


For  the  approach,  the  maximum  grade  on  the  highway 
is  3.443%,  while  that  on  the  railway  is  1.385%.  The 
total  length  of  the  approach  is  about  half  a  mile.  The 
alignment  is  .showm  in  Fig.  1.  The  portion  of  the  citj 
through  which  the  approach  passes  is  old  and  very  thickly 
settled.  A  right-of-way  100  ft.  wide  was  cut  through  the 
bloc-ks  to  accommodate  the  structure,  which  in  general 
has  a  total  width  of  about  69  ft.  At  Broadway  where  the 
tracks  are  spread  to  allow  for  the  station  platform,  the 
total  width  is  considerably  greater. 

The  approach  consists  of  a  steel  superstructure  of  the 
plate-girder  type,  with  columns  supported  on  concrete 
pedestal  piers.  The  roadway  is  to  be  paved  with  creo- 
soted-wood  blocks,  laid  on  a  reinforced-concrete  slab 
supported  on  I-beam  stringers.  The  sidewalk  slabs  will 
be  of  reinforced  concrete.  The  railings  are  of  steel.  The 
railway  deck  will  have  90-lb.  rails  on  8xl0-in.  creo.soted 
ties. 

ForXDATIOXS  ANT)  SUBSURFACE  COXDITIOXS 

The  distance  from  ground  surface  to  bedrock  varies 
considerably.     At  Pier  I   (the  west  pier  of  the  bridge)^ 


Fifi.  1.    I'LAX  OF  West  oh  City  .\pproach  to  the  Muxicipal  Bridge.  St.  Louis.  M( 


shows  that  shortly  after  leaving  the  river  s])ans,  the  high- 
way deck  swings  to  the  south  until  it  clears  the  railway 
deck.  The  two  decks  are  then  carried  side  by  side  to 
Broadway,  where  they  diverge,  the  highway  structure 
ooniing  to  the  ground  at  7th  and  Papin  Sts.,  and  the 
railway  at  8th  and  (iratiot  Sts.  From  8th  to  23d  Sts.  it 
is  proposed  to  run  the  railway  tracks  on  the  surface  of 
Gratiot  St.,  which  lies  along  the  south  side  of  the  railway 
yards  in  Mill  ("reek  Valley.  It  is  probable  that  7th  St. 
will  be  widened  to  give  a  better  entrance  to  the  highway 
ay)proach. 

Between  4th  St.  and  Broadway  there  is  a  station  build- 
ing, with  waiting  rooms,  etc.,  and  stairways  leading  to  the 
railway  and  highway  levels.  At  this  point  provision  has 
been  made  for  a  future  20-ft.  roadway,  leading  to  the 
south  and  ending  at  the  east  side  of  tth  ^St.  This  is  in- 
tended to  accommodate  wagon  Iraflic  from  the  southern 
part  of  the  city  if  it  should  be  of  sufficient  volume  to 
warrant  the  construction  of  an  independent  approarh. 
As  Mill  Preek  Valley  is  the  main  railway  artery  of  the 
city,  provision  has  been  made  for  n  future  connection 
between  the  railway  structure  and  these  tracks,  the  con- 
nection diverging  to  the  northwest  at  7th  St. 
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rock  lies  about  50  ft.  below  the  curb.  From  this  point  it 
rises  gradually  until  between  2d  and  3d  Sts.  its  depth  is 
only  about  15  ft.  It  then  dips  to  the  west,  and  at  (5th 
St.  is  at  least  60  ft.  below  the  curb.  The  rock  is  overlaid 
Ijy  a  stratum  of  sand  of  varying  thickness  and  lineiiess, 
with  streaks  of  clay.  The  greater  part  of  the  upper 
nuiterial  is  fill,  varying  in  depth  to  a  maximum  of  about 
15  ft.  This  fill  is  maile  uj)  of  earth,  bricks,  stones  and 
rubbish,  and  most  of  it  has  been  in  place  50  years  or  more. 

The  material  do^^^l  to  bedrock  was  investigated  by 
means  of  wash  borings  and  as  a  result  it  was  de<'ided  to 
carry  all  foundations  through  the  filled  ground  to  thf: 
underlying  material,  f'omiiarative  estimates  were  made 
of  the  cost  of  the  following  types  of  foundations:  concrete 
pedestals  on  reinforced-concrete  piles,  plain  coin  rele  ped- 
estals, plain  concrete  shafts  (or  piers)  extending  to  the 
rock,  and  concrete  pedestals  with  reinforced-concrete 
footings.  All  the  concrete  pedestals  were  assumed  to 
extend  through  the  filled  material  or  to  about  1  ft.  below 
the  bottom  of  the  cellars. 

Xo  tests  were  made  of  the  bearing  power  of  the  soil  or 
of  (he  sujiporting  power  of  the  reinl'orced-concrete  pili'S 
But  from  a  onreful  considcnilion  of  the  resuKs  of  the 
borings,  of  excavations  and  i)ile-driviiig  in  the  iuimcdiite 
vicinitv,  and  of  tests  of  soil   and   piles  previously   riii'de 
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iiimIit  similar  loiulitions,  it  was  dcpided  to  use  25  tons 
])(T  i)ile,  and  one  ton  per  sf|.ft.  in  bearing  on  tlic  filled  soil, 
or  Iwo  tons  pur  sq.ft.  on  the  uiidi^rlyiiii;;  material.  It  was 
also  decided  to  use  piles  2'<  11.  I(ins  and  about  1  ft.  in  eir- 
cumferencc,  ■\vbicli  \V()\ilil  make  (ln'  skin  friction  about 
500  lb.  per  sq.ft. 

Tt  was  found  tliat  the  plain  concrete  pedestals  and  the 
c(iiun>te  pedestals  witb  rcinforced-concrete  footings  were 

Tbgjjf  Concrete^U04^S_ 
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not  economical,  owing  to  the  depths  to  which  it  was  neces- 
sary to  carry  them,  and  to  the  low-bearing  value  used  on 
the  soil.  Under  the  loading  used,  the  plain  concrete  shafts 
extending  to  the  rock  were  found  to  be  more  economical 
than  the  pile  foundations,  to  a  depth  of  about  35  ft., 
assuming  that  no  unusually  soft  strata  were  found,  which 
would  cause  difficult  excavation.  The  concrete  shafts 
to  rock  are,  of  course,  more  economical  for  heavy  loads 
than  for  light  ones.  In  comparing  the  various  types  of 
foundations,  the  six  piers  of  one  tower  were  considered 


of  these  points,  owing  to  a  stratum  of  fine  water-bearing 
si'iul  overlying  tile  rock  at  these  points.  The  stratum  wa- 
cncountered  when  sinking  the  first  shaft  of  bents  15  and 
vT),  and  after  attem])ling  unsuccessfully  to  put  down  tin; 
o]ien  sliafl.  it  was  abandnncd  and  piles  were  later  <lvivcn 
to  rock.  Fig.  2  is  a  jjorliun  nf  the  profile,  showiiiij  the 
strata,  with  concrete  piles  and  fiedestals.  Fig.  '■'>  is  a 
detail  of  one  of  the  pedestals. 

COMI'AHATIVK    KsTUrATE  OK  COST  OF'  FoUXDa/ lOX.S 

The  estimated  cost  of  the.se  two  types  of  foundation 
for  tower  Xo.  IS-K!  is  given  in  'J'able  I.  In  this  case  the 
average  depth  of  rock  below  the  gi'ound  surface,  as  taken 
from  the  boring  sheet,  was  about  31  ft.  The  yardage  cost 
of  concrete  includes  cost  of  forms,  and  that  of  excavation 
includes  sheeting,  shoring  and  pumping. 

TABLE  I —COMPARATIVE  ESTI.MATE  OF  COST  OF  FOUNDATIONS 
FOR  TOWER  NO,   15-10 

Conrrf  tp  .Shafts  Cocnreto  Piles 

yd 302,3@$5. 70    .,   $172.5       127.8@».'5.70 S72S 


325.5®   1.75. 


570 


130 
705 


Total  for  0  piers $2295  S.:5r,3 

Maxufactuhinc;  and  Diuvixo  Coxcrbte  Piles 

The  specifications  called  for  piles  of  the  pre-inoliled 
type.  The  length,  superficial  area  and  percentage  of  rein- 
forcement were  specified,  but  the  cross-section  and  the 
taper  were  left  to  the  contractor.  Tt  was  also  specified 
that  the  piles  must  season  at  least  30  days  before  driving 
and  that  they  were  to  be  driven  by  means  of  a  steam 
hammer. 

Pile-malcing  was  started  late  in  the  fall  of  1011,  and 
continued  with  some  interruptions  (due  to  cold  weather) 
until  the  last  of  December,  when  it  was  stopped  for  the 
winter.  The  piles  were  of  octagonal  cross-section,  1-1  in. 
short  diameter,  35  ft.  long  over  the  point.     They  were 
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together.  It  was  not  thought  advisable  to  use  concrete 
shafts  (to  rock)  and  pile  foundations  in  the  same  tower, 
because  of  the  probability  of  unequal  settlement  and  con- 
sequent straining  of  the  superstructure. 

It  was  intended  originally  to  use  pile  foundations  for 
P>cnts  1  to  13,  inclusive,  and  for  those  west  of  bent  30 : 
and  to  use  concrete  shafts  sunk  to  rock  for  bents  14  to 
30  inclusive.  During  constructicm  it  was  found  necessary 
to  use  pile  foundations  in  place  of  concrete  shafts  at  four 


reinforced  with  six  %-in.  round  longitudinal  bars,  wound 
with  a  spiral  of  Xo.  9  wire  on  4-in.  pitch.  This  pitch 
was  reduced  to  1  in.  for  about  18  in.  at  the  head  of  the 
pile.  At  the  point  the  six  bars  were  drawn  together  and 
wired.  The  total  reinforcement  amounts  to  11,^%  of  the 
volume  of  the  pile.  A  1 :2  :4  mix  was  used,  with  gravel  % 
in.  diameter  and  under  for  the  coarse  aggregate.  The 
heads  of  the  piles  were  made  richer  by  the  addition  of 
about  a  quarter  sack  of  cement  to  the  last  barrow  of  con- 
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Crete.  This,  and  the  closer  pitch  of  the  wire  spiral  at  this 
point,  was  intended  to  make  the  head  of  the  pile  tougher 
and  better  able  to  stand  hard  driving. 

In  fabricating  the  reinforcing  units,  the  bars  were 
fastened  to  wooden  collars  mounted  on  a  4-in.  pipe  man- 
drel supported  on  two  frames  about  26  ft.  apart.  The 
wire  for  the  spiral  was  mounted  on  a  reel  and  one  end  of 
the  wire  attached  to  one  end  of  the  bars.  The  mandrel 
was  tjien  turned  slowly  by  a  handle  and  the  wire  wound 
onto  the  bars.  After  the  winding  was  completed,  the 
spiral  was  wired  to  the  bars  at  short  intervals,  the  collars 
were  removed,  and  the  mandrel  slipped  out.  The  bars 
were  then  wired  together  at  the  point,  and  the  reinforce- 
ment was  readiy  to  suspend  in  the  form.  A  rather  wet 
mi.x  was  u.sed,  care  being  taken  to  work  the  concrete  into 
all  corners,  and  to  keep  the  gravel  back  from  the  surface. 
The  forms  were  set  side  by  side,  25  forms  being  set  up 
each  time.  Concrete  was  brought  from  the  miser  in 
harrows.  Usually  25  piles  were  molded  in  a  day.  After 
setting  two  or  three  days,  depending  on  the  weather,  the 
side  forms  were  removed,  leaving  the  piles  resting  on  the 
bottom  of  the  forms,  an  extra  set  of  which  was  provided. 
As  soon  as  the  piles  could  be  safely  handlefl,  they  were 
rolled  aside  and  left  to  season.  The  50  forms  and  50 
extra  bottoms  were  used  throusliout  tlio  work. 


was  encountered,  and  most  of  the  remaining  piles  drove 
to  the  desired  elevation,  bringing  up  at  from  4  to  20  blows 
to  the  last  inch.  In  order  to  facilitate  the  handling  of 
the  driver,  the  piles  were  driven  before  excavating,  ex- 
cept when  they  were  driven  in  cellars.  The  piles  were 
driven  below  ground  surface  by  means  of  a  follower  hav- 
ing a  steel  baud  on  tiie  lower  end,  which  slipped  over  the 
pile  head  and  tended  to  prevent  it  from  spalling. 

In  spite  of  the  hard  driving,  little  injury  was  done  to 
the  piles;  as  subsequent  excavation  proved.  Aside  from 
eight  piles  which  broke  in  driving,  due  to  the  setting 
of  the  concrete  having  been  retarded  by  cold,  the  only 
injury  done  was  the  spalling  of  tlie  heads.  Most  of  the 
heads  were  uninjured  after  sustaining  upward  of  21100 
blows  of  a  Xo.  2  Vulcan  steam  hammer.  In  all,  7(u 
piles  were  driven,  incltiding  the  eight  which  were  broken. 
In  these  broken  piles  it  was  found  that  the  outer  con- 
crete (to  a  depth  of  about  2  in.)  had  set  up  hard,  inclos- 
ing a  core  of  green  concrete.  The  remaining  piles  of 
the  same  batches  were  set  aside  and  left  to  season  tmtil 
warmer  weather,  when  they  were  driven  without  diffi- 
culty. Samples  of  the  green  concrete  froiu  the  cores  of 
the  broken  piles  set  up  hard  on  liciug  left  for  two  or 
three  days  in  a  warm  room. 

The  i)iies   niailc   in   warmer   weather  did   not 
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Pile-driving  began  late  in  January.  I!il2.  and  contin- 
ued until  the  early  part  of  June,  with  occasional  layoffs 
due  to  bad  weather  and  other  causes.  At  first  some  diffi- 
culty was  experienced  in  driving,  owing  to  the  hardness  of 
the  material  near  Pier  I,  where  work  was  started.  A 
cushion  composed  of  layers  of  rubber  belting  was  placed 
on  top  of  the  pile  to  absorb  the  shock.  The  driving  head 
was  arranged  as  shown  in  Fig.  4.  It  was  found  that  as 
long  as  the  blow  could  be  concentrated  at  tiie  center  of 
tlie  ])ile  head,  there  was  but  little  injury  to  the  pile. 
\\'lien,  however,  the  driving  block  became  cupped,  the 
blow  was  delivered  on  the  circumference  of  the  ])ile  bead, 
with  the  result  that  the  head  of  the  pile  spalled,  leaving 
the  bars  ex])osed.  In  some  cases  the  reinrorcemc!!!  be- 
came bent  and  the  head  of  the  ])ile  had  to  be  cut  off,  and 
a  new  start  was  made.  During  the  hardest  driving  a  •'>;- 
III.  steel  band,  about  15  in.  wide,  was  bolted  around  the 
j)ile  bead,  to  prevent  spalling;  this  was  very  elTective. 

The  driving  for  the  first  ^00  ft.  was  exceedingly  hard. 
IMiinv  obstnutions  were  encountered.  In  one  place  piles 
bad  to  l)e  ilrivcn  through  an  old  macadam  roadway,  which 
had  been  filled  from  time  to  time  until  a  thickness  of  sev- 
eral feet  was  reached.  The  piles  east  of  Is't  St.  came  to  square,  this  being  considered  the  minimum  size  in  wliii'h 
a  practical  refusal,  sometimes  nt  several  feet  above  the  the  men  could  work  to  advantage.  The  first  few  ffct  of 
proposed  elevation.  In  many  cases  piles  stood  10  to  80  excavation  was  thrown  out  with  shovels,  then  n  lining 
blows  to  the  last  inch.      We.-t  of  1st  St.,  softer  material     of  2-in.  jjlanks  was  placed,  the  inside  dimensions  of  the 


cMsily  as  those  made  during  the  winter,  probably  ilue  tn 
belter  setting  of  the  concrete.  Toward  the  last,  the  Inmd 
and  the  rubber  cushion  were  dispensed  with  and  only  a 
piece  of  pine  plank  was  used  beween  the  top  of  the  pile 
and  the  driving  blocks  inside  of  the  cast  driving  head. 
The  total  number  of  full  working  days  of  ten  hours  was 
85,  making  an  average  of  about  nine  piles  per  day,  while 
the  inaxiniuin  number  was  18.  This  was  good  work  con- 
sidering the  amount  of  cribbing  and  moving  that  hail  to 
be  done.  \\Tien  piles  had  to  he  cut  off,  the  concrete  was 
broken  away  from  the  bars  by  means  of  a  chisel  bar  and 
sledge.  The  bars  were  then  cut  witli  a  hacksaw,  or  cold 
cliisel  and  sledge,  and  the  pile  head  knocked  off. 

The  piles  for  each  pier  were  arranged  in  concentric 
circles  and  the  courses  of  the  concrete  pedestals  were 
nuule  octagonal,  as  .shown. in  Fig.  3.  With  tliis  airani;<- 
nient  any  desired  lUMuber  of  |)iles  could  be  used,  and  an 
excess  avoided.  In  general,  piles  were  spaced  about  3  ft. 
c.  to  c. 

rnxcnKTi':  SuArrs  ov  Ri.niforK 
The  concrete  shafts  extending  to  rock  were  iiuidc  "'  ft. 
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liiiiiiir  l)oilig  tlie  size  of  the  litiislii'il  -haft.  'I'lii-  liiiiii;; 
or  o])en  caisson  was  sunk  by  e'\fa\iiliiij;-  llic  iniitiTial  uii- 
(li'iMK'ath  it  and  WL'i,i;liling  il  --n  llial  it  wonid  follow 
doun. 

'riie  excavated  material  was  takiMi  out  by  moans  of 
1-yd.  buckets  which  were  handled  iiy  a  derrick  so  ])laicd 
that  it  could  reach  the  six  pits  of  each  tower.  When 
soft  material  was  encountered,  sheet-piling  of  v'-in.  plank 
was  resorted  to.  This  served  to  hold  back  the  material,  ex- 
cept when  the  water-bearing  sand  was  enoountered.  This 
sand  was  very  much  like  qnieksand  and  after  making  an 
attemiit  to  get  through  it  and  down  to  rock  by  sheet-pil- 
ing, it  was  decided  that  it  would  be  clieaper  to  adopt 
pile  foundations  for  these  particular  bents,  as  mentioned 
above.  On  reaching  rock,  it  was  cleaned  off  and  in  one 
pit  of  each  bent  a  drill  hole  about  3  ft.  deep  was  put 
down  to  test  the  rock.  No  ledges  were  encountered,  how- 
ever, and  the  shafts  were  concreted.  The  plank  lining 
was  left  in  place,  as  it  was  found  chcaiicr  to  abandon 
the  lining  than  to  remove  it  and  till  the  additional  space 
with  concrete. 

LoiATIXCi    PiKRS    AXD    SeTTIXG    AxcilOl!    BOLTS 

All  piers  are  located  with  reference  to  the  center  lines 
of  the  structure  on  tangent,  or  to  these  tangents  pro- 
duced. Tlie  center  line  of  the  river  spans  was  first  pro- 
duced through  the  freight  yards  and  freight  sheds  lying 
between  Pier  1,  and  the  west  line  of  1st  St.,  and  was  con- 
tinued as  far  west  as  the  first  point  of  intersection.  The 
other  tangents  were  tied  in  with  the  center  line  of  the 
river  spans.  At  the  intersection  of  these  tangents  with 
each  bent  a  hub  was  set,  the  angle  between  the  bent  and 
tangent  turned  off,  and  hubs  or  marks  on  curb  or  walls 
were  placed  on  the  bent  lines. 

The  distances  between  centers  of  bents  along  the  tan- 
gents were  repeatedly  measured  by  means  of  a  100-ft. 
steel  base-line  tape,  which  had  been  compared  with  the 
tape  used  at  the  bridge  shop  for  laying  out  the  steel 
work.  A  spring  balance  was  used  to  give  a  uniform  ten- 
sion on  the  tape,  and  correction  was  made  for  tempera- 
ture. Some  difficulty  was  experienced  in  carrying  the 
measurements  through  the  freight  sheds  and  yards,  owing 
to  numerous  obstructions.  Measurements  were  repeated 
until  those  between  bent  centers  agreed  to  j\^  in.  after 
all  corrections  were  made. 

Hubs  were  then  placed  at  the  site  of  each  pier  center 
and  referenced,  so  that  they  could  be  readily  replaced. 
These  lines  were  used  for  locating  piles,  limits  of  excav- 
ations and  pier  forms.  They  were  then  checked  and 
used  to  locate  the  anchor  bolts,  which  were  set  in  the 
usual  manner  by  wooden  templates  located  by  transit 
and  chalk  lines.  Each  group  of  bolts  was  provided  with 
an  anchorage  which  served  to  properly  space  the  bolts 
at  the  bottom,  and  to  keep  them  vertical.  The  distance 
between  centers  of  adjoining  piers  was  checked  from  the 
centers  marked  on  the  anclior-bolt  templates  before  the 
bolts  were  concreted  in.  and  again  after  concreting  was 
finished. 

fjETAIXIXG-WAT.T.S 

The  highway  stmefure  from  (ith  to  7tli  Sts.  is  carried 
on  an  earth  fill  inclosed  by  retaining-walls  of  the  semi- 
gravity  type.  Fig.   5.     These  walls  are  surmounted  by 


i-i'iiil'iiiccd-coiicrcle  railing.-  of  somewhat  elaborate  de- 
>i'^[[.  The  walls  are  paneled  and  pilastcred  for  appear- 
ance sake.  The  railway  approach  from  7th  to  <Sth  St. 
is  carried  in  a  similar  manner,  but  ha.s  a  retaining-wall 
along  the  south  side  (inly,  the  enbankment  sloping  to 
(Iratiol  St.  on  the  norlli.  There  is  no  railing  on  this 
wall,  and  the  paneling  is  omitte<l  excej)t  for  the  abut- 
ment, uhieh  laees  ',\\\  St.  The  coping  and  pilasters  were 
also  omitte(l  on   the  railway  wall. 

'I'lie  ualls  ucre  eoiisiiiicted  in  alternate  sections.  The 
length  of  each  section  of  highway  walls  is  30  ft.  c.  to  c. 
of  pilasters,  and  the  length  of  each  section  of  railway 
wall  is  'ii)  ft.  Hxi)ansion  joints  occur  between  each  two 
sections  of  walls.  These  are  merely  tongue-and-groove 
joints,  with  several  thicknesses  of  tar-pajjcr  to  form  a 
compressible  joint. 

The  mix  for  the  walls  and  jiiers  was  1:21/4:5,  and  for 
the   railinLis   l:'.':l.      'irawl   was   used   for  the  coarse  ag- 
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ViKW    OF   BltinfiK   .\PPK0ACH 


[Showing  offset  of  highway  deels  (connecting  with  upper 
deck  of  bridge)  to  a  position  alongside  the  railway  deck 
(from  lower  deck  of   bridge)!. 

gregate  in  all  eases.  Owing  to  the  fact  that  the  high- 
way retaining-walls  are  contiguous  to  important  streets, 
special  pains  were  taken  to  get  a  good  finish  on  the 
walls  and  railings.  The  forms  for  the  walls  were  made 
of  S-in.  dressed  lumber  with  4xfi-in.  studs.  The  faces  for 
the  exposed  surface  of  the  concrete  were  carefully  dressed 
to  remove  all  lips  and  ridges,  the  forms  were  wet  down 
before  concreting  started,  and  all  cracks  were  carefully 
puttie<l  up  flush  with  the  hoards,  to  prevent  leakage,  and 
board  streaks.  The  concrete  was  handled  from  the  mix- 
er to  the  work  by  means  of  a  movable  stiff-leg  derrick, 
carrying  a  1-yd.  bottom-dump  bucket.  A  rather  wet 
mix  was  used,  and  the  concrete  worked  awav  from  the 
forms  with  a  spadinir  fork,  which  allowed  the  mortar  to 
flow  between  the  tines  to  the  face  of  tlie  wall,  while  the 
coarse  aggregate  was  held  back. 

As  soon  as  the  forms  were  removed,  the  exposed  sur- 
faces of  the  work  were  painted  with  a  thin  grout  of  neat 
cement,  and  rubbed  down  with  carborundum  blocks.    The 
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surplus  grout  -was  then  washed  off  with  a  hose,  and  the 
process  repeated,  if  necessarj-,  until  all  rough  places  had 
been  rubbed  down  and  all  pinholes  and  other  small  cav- 
ities filled.  By  this  means,  a  very  uniform  and  pleasing 
finish  was  obtained,  which  would  not  flake  or  skin  off, 
as  the  grout  was  rubbed  into  the  pores  of  the  wall  and 
there  was  no  excess  on  the  surface. 

Tlie  railing,  with  the  exception  of  the  posts,  was  cast 
on  the  ground,  erected  and  grouted  into  place.  Forms 
for  the  various  portions  of  the  railings  were  made  in  a 
shop,  and  were  painted  with  a  paraffin  oil.  The  forms 
Were  made  collapsible,  so  that  the  sides,  ends  and  cores 
could  be  readily  removed,  leaving  the  members  resting 
on  the  form  bottoms.  The  railing  was  given  a  trowel 
finish  on  all  faces  that  could  be  reached,  and  after  the 
forms  were  removed,  the  surfaces  were  gone  over  (where 
necessary')  with  carborundum  blocks.  In  erecting  the 
railings,  the  forms  for  the  posts  were  set  up  around  rein- 
forcing rods,  which  had  been  built  into  the  wall  and 
jjrojected  nearly  to  the  tops  of  the  posts.  The  foot  rails 
were  placed,  then  the  panels  and  hand  rail.     The  railing 


ruling  length  of  spans  is  45  ft.  for  the  towers,  and  75 
ft.  for  the  clear  spans.  Expansion  joints  are  provided 
at  each  tower.  The  structitre  is  designed  for  Cooper's 
E-60  loading  on  the  railway  tracks,  and  for  .35-ton  elec- 
tric cars  and  an  18-ton  road-roller  on  the  roadway.  The 
sidewalks  are  designed  for  a  live  load  of  100  lb.  pel 
sq.ft.  Carbon  steel  is  used  throughout.  The  unit  stresses 
used  in  designing  are  the  same  as  those  used  in  the  de- 
sign of  the  carbon-steel  portion  of  the  river  spans.* 

The  arrangement  of  the  columns  was  complicated  by 
the  surface  tracks,  and  by  the  proposed  track  elevation 
of  the  St.  L.,  I.  Mtn.  &  So.  E.E.  at  Broadway.  The  re- 
quired clearance  over  this  proposed  elevated  structure 
also  determined  the  grades  on  the  approach  and  tlie 
depth  of  the  floor  system  of  the  truss  spans  over  Broad- 
way. As  indicated  on  the  cross-section  Fig.  8,  the  north 
railway  stringer  is  riveted  to  the  floor-beam  directly  over 
the  column  on  top  of  which  the  floor-beam  rests.  The 
other  end  of  this  floor-beam  is  riveted  to  the  web  of  the 
center  cohiinn.  The  distance  from  the  north  to  the 
middle  colunui  of  tlie  bent  is  determined  by  the  spacing 
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was  lined  up  from  a  transit  line,  the  posts  were  coii- 
cn  ted,  and  the  joints  in  the  railing  were  groute<l  and 
pointed  up.  An  expansion  joint  was  provided  at  each 
railing  post,  similar  to  those  in  the  walls. 

Steel  SupKitSTKucTunE 

The  superstructure  consists  in  general  of  steel  girder 
spauH  on  bracefl  towers.  Just  west  of  Pier  1  there  is  a 
155-ft.  riveted  span  carrying  the  highway  over  the  rail- 
way turnouts  which  are  jtrovided  to  take  care  of  possible 
future  railway  connections  from  tlie  north  and  south. 
Fig.  6  shows  the  typical  construction  and  also  the  truss 
span  noted  above.  Fig.  t  is  an  end  view  of  the  offset 
of  the  highway  deck  to  its  position  beside  the  railway 
deck  on  the  approach.  .Another  riveted  truss  span  car- 
ries the  highway  and  railway  strnctures  over  Broadway. 
All  oilier  spans  a-e  of  the  deck  plate-girder  type.     The 


of  the  tracks  and  the  necessary  clearance  between  the  cars 
on  tlie  south  track,  and  the  middle  column. 

The  street-car  rails  are  supjjorted  on  15-in.  I-beam 
stringers,  with  fiber  pads  (shown  on  the  detail)  to  re- 
duce the  im])act.  These  stringers  rest  on  transver.sc  riv- 
eted floor-beams,  having  cantilever  extensions  to  carry  the 
.soutii  sidewalk.  The  floor-beams  in  turn  are  sup])orted 
on  longitudinal  riveted  girders,  which  frame  into  the 
niirldic  and  south  columns  of  the  bent,  'i'he  north  trolley 
rail  of  the  south  track  is  directly  over  the  south  column, 
and  the  entire  sidewalk  on  that  side  and  a  jiorlion  of  the 
roadway  is  carried  on  the  cantilever  end  ol'  the  iloor- 
beams. 

The  columns  arc  of  a  modified  Il-section.  having  a 
built  I-shaped  web  or  diaphragm,  and  two  built  channels, 
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wiih  tlu'  iliuifffs  tunieil  in  and  laced.  Tlic  I'oluiiiiis  arc 
coiiiposed  entii-fly  ol'  plates  an  J  angk'.s.  With  tlic  excep- 
tion of  the  horizontal  struts,  all  tower  bracing  anil  knee 
hiiue.s  consist  of  four  angles  arranged  in  the  shape  of  an 
1,  aiul  laced.  The  columns  rest  on  cast-iron  bases  from 
io  to  IS  in.  high,  set  on  a  bed  of  mortar  on  the  piers, 
in  the  same  manner  as  a  cap  stone.  The  anchor  bolts 
(four  in  each  pier)  in  general  extend  through  these  cast- 
ings and  the  base  plates  of  the  columns.  In  some  few 
cases  where  the  base  castings  are  unusually  large,  the 
anchor  bolts  extend  only  through  the  bedplates  of  the 
castings,  and  se])arate  bolts  are  used  to  secure  the  col- 
unuis  to  the  castings. 

The  heaviest  ineinher  in  the  structure  is  the  south  long- 
itudinal highway  girder  spanning  1th  St.  This  girder  is 
90  ft.  long  c.  to  c.  of  bents,  8  ft.  GV^  in.  deep  over  the 
llauge  angles,  and  weighs  42  tons.  The  web  plate  is  i/o  in. 
thick  and  each  flange  is  composed  of  two  angles  8x8x1 


met  with  in  erecting  the  approach,  it  wa.s  remodeled  by 
atliling  10  ft.  to  the  length  of  each  boom  and  lowering 
the  engine  deck,  which  (for  the  river  spans)  had  been 
high  enough  above  the  track  to  allow  material  cars  to 
be  passed  under  the  traveh-r  from  the  rear.  On  the  ap- 
proach, all  the  material  was  picked  up  from  the  ground 
in  front  of  the  travelers.  This  made  it  possible  to  place 
the  engine  decks  close  to  the  track,  thus  making  the 
traveler  more  stable.  Each  traveler  was  equijiped  with 
two  steel  masts  and  booms  and  was  operated  by  two 
steam  hoisting  engines.  The  booms  of  the  railway  trav- 
eler were  iSO  ft.  and  those  of  the  iiighway  traveler  50  ft. 
in  length,  with  10-ft.  extensions  on  the  highway  booms 
for  runner  lines. 

The  railway  traveler  worked  in  advance,  anil  placed 
most  of  the  columns  and  bracing  and  the  material  for 
the   railway    (lower)    deck.      The   highway   traveler   was 


Fig.  9.    Fori;  Ei!eitiox  Travklehs  ox  the  Muxicipal 

RlilDOE 

(Two  on  the  lower  or  r.iilway  deck,  ami  two  on  the  upper 
or  Iiighway   deck). 

in.,  three  cover  plates  20x't/g  in.,  and  tjvo  20x1/8  in-  The 
stiifeners  are  CxSi^Xi'^jj-in.  angles.  The  west  eiul  of 
this  girder  is  riveted  to  the  transverse  girders  *of  bent 
Xo.  31.  This  transverse  member  has  a  span  of  38  ft. 
1/2  in.  c.  to  c.  of'  columns,  and  is  chiefly  remarkable  for 
its  depth,  1?  ft.  21/4  in.  over  flanges.  The  web  plate  is 
1/2  in.  thick,  and  each  flange  is  composed  of  two  angles 
8x8x|J  in.  The  unusual  depth  is  due  to  the  fact  that 
the  top  flange  is  in  the  plane  of  the  bottoms  of  the  I-beam 
stringers,  thus  taking  the  place  of  the  regular  floor-heam, 
while  the  bottom  flange  is  sufficiently  below  the  bottom 
flange  of  the  00-ft.  longitudinal  girder  to  allow  the  latter 
to  be  riveted  to  the  web  of  the  former. 

EkECTIOX    of   the    SrPEKSTErCTURE 

The  steel-work  was  erected  by  means  of  two  mule 
travelers,  one  on  the  railway  and  the  other  on  the  high- 
way deck,  as  sho^^ni  in  Fig.  9.  These  were  assisted  hy 
the  locomotive  crane  working  on  the  surface  tracks  men- 
tioned above.  The  railway  traveler  was  the  one  used 
previously  for  placing  the  falsework  bents  and  railway- 
floor  system  of  the  river  spans.     To  suit  the  conditions 


Fig.  10.   Tkavelees  Eeectixg  90-ft.  42-tox  Girdehs 
Over  -Ith.  St.  ;  St.  Louis,  Mo. 

erected  on  the  upper  deck  of  the  river  spans,  and  erected 
the  155-ft.  riveted  span  extending  from  Pier  1  to  bent 
3.  The  falsework  for  this  span  was  supported  on  the 
girders  of  the  railway  deck  below\  The  top  laterals  and 
such  other  members  as  would  have  interfered  with  the 
passage  of  the  traveler  were  handled  by  an  auxiliary 
boom  rigged  on  the  rear  end  of  the  highway  traveler. 
After  completing  the  erection  of  the  riveted  span,  this 
traveler  followed  up  the  railway  traveler,  and  placed  the 
highway-deck  material,  and  such  other  members  as  had 
not  been  placed  by  the  other  traveler.  The  locomotive 
crane  was  provided  with  a  60-ft.  boom.  The  cast  column 
bases  east  of  4th  St.  and  some  of  the  columns  and  brac- 
ing were  set  by  this  crane.  West  of  4tti  St.,  the  cast- 
column  bases  had  to  be  set  by  hand,  using  a  timber  tri- 
pod equipped  with  chain  hlocks,  and  handled  by  a  crew 
of  five  or  six  men. 

When  4th  St.  was  reached,  a  timber  bent  (framed  for 
the  purpose)  was  set  upon  the  west  side  of  the  street,  and 
the  four  railway  girders  placed  in  position,  with  their 
•we-st  ends  cantilevered  some  20  ft.  beyond  the  bent.  The 
railway  traveler  then  advanced  on  the  girders  far 
enough  to  be  able  to  raise  the  transverse  girders  of 
bent  N"o.  31,  and  bolt  them  to  the  ends  of  the  railway 
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girders.  Tlie  colujiius  and  bracinsr  of  bent  31  were 
next  placed  in  position,  and  the  girders  lowered  slightly 
on  the  blocking  until  the  transverse  girders  could  be 
bolted  to  the  columns.  The  next  step  was  to  erect  the 
remainder  of  tower  31-.32,  which  was  done  to  afford  a 
secure  anchorage  for  the  railway  traveler,  while  raising 
the  forward  end  of  the  90-ft.  42-ton  highway  girder  ( de- 
scribed above).  This  girder  was  first  picked  up  by  the 
traveler  (using  both  booms),  moved  out  across  the  street 
into  a  position  about  parallel  to  its  final  position  and 
left  on  blocking. 

The  traveler  was  then  moved  ahead,  lashed  down,  and 
the  north  boom  anchored  to  the  steelwork  of  tower  31- 
32  to  give  greater  stability  to  the  traveler  while  mak- 
ing the  heavy  side  lift.  The  south  boom  of  the  trav- 
eler raised  the  west  end  of  the  girder,  and  the  east  end 
was  handled  by  the  highway  traveler,  which  had  a  direct 
forward  lift.  The  load  was  about  equally  divided  be- 
tween the  two  travelers.  The  portion  of  the  load  raised 
by  the  highway  traveler  was  divided  between  the  two 
booms  by  evening  beams  attached  by  heavy  dogs  to  the 
flanges  of  the  girder.  The  erection  of  this  girder  is 
sliown  in  Fig.  10.  The  riveted  truss  spans  over  Broad- 
way were  erected  on  timber  falsework  in  the  usual 
manner. 

The  total  amount  of  steel  and  cast  iron  in  the  ap- 
proach, exclusive  of  the  railway  structure  west  of  Broad- 
wa}',  is  about  7225  tons.  All  riveting  was  done  with 
pneumatic  hammers.  The  total  number  of  field  rivets  is 
aiwut  133,000.  or  about  IS  per  ton  of  metal.  The  esti- 
mated weight  of  the  railway  structure  west  of  Broadway 
is  about  810  tons,  making  a  total  for  the  ajiproach  of 
.s((35  ton.s. 

C'OXTIiACTOHS'    T'L.VNTS 

The  plant  of  the  foundation  contractor  consisted  of 
a  movable  stiff-leg  derrick  with  a  oO-ft.  tindjer  boom; 
this  was  used  for  handling  the  earth  from  the  excava- 
tions, placing  tiic  forms  for  the  walls,  and  ])laeing  con- 
crete. There  were  also  two  mixers  of  i-;-yd.  capacity, 
and  a  pile-driver  so  constructed  that  tiie  leads  could  he 
lowered  (by  revolving  them  about  a  horizontal  axis) 
when  the  driver  was  being  moved  under  wires,  etc.  The 
e<|uipment  of  the  superstructure  contractor  consisted  of 
the  two  viaduct  travelers  described  above,  a  derrick  car, 
and  a  locomotive  crane  for  unloading  and  handling 
material ;  also  two  air  compressors  with  the  usual  equip- 
ment of  receivers,  pneumatic  riveters,  etc.  The  Mis- 
souri Valley  Bridge  &  Iron  Co.,  o«f  Leavenworth,  Kan., 
had  the  contract  for  the  foundations,  and  the  .American 
Bridge  Co.  furnished  and  erected  the  sujx'rstnicture. 
which  was  fabricated  at  the  Oary  plant.*  The  former 
company  was  represented  on  the  ground  by  Jerome  Wil- 
lielm.  who  resigned  about  the  nii<ldlc  of  January,  1!)12, 
to  take  a  position  with  another  company,  fie  was  suc- 
cecdeil  by  S.  W.  Crocker.  The  Anu-rican  Bridge  Co.'s 
work  was  in  charge  of  Taul  Johnson,  assistant  cngiiieiT, 
and  Chas.  Wel)ster,  general  forenuui. 

Owing  to  difliculty  in  acquiring  certain  portions  of 
the  right-of-way  for  tlio  railway  approach  west  of  liroad- 
way,  this  portion  of  the  structure  was  not  contracted 
for  until  Sept.  3.  1012,  when  the  foundation  contract 
v.-as  awarded  to  Fniin  &  Colnon,  of  St.  Louis,  and  the 


metal  work  of  llie  superstructure  to  llie  A;iu'ric;ir,  Bridge 
Co.  The  foundation  work  for  this  portion  of  the  ap- 
proacii  is  now  under  way. 

ToT.M.  Cost  of  AriT.OACii 

The  cost  of  the  highway  retaining-walls  and  founda- 
tions and  railway  foundations  from  Pier  1  to  tiu'  point 
of  divergence  of  the  two  strxictures  just  west  of  Broad- 
way, is  given  in  the  first  part  of  Table  II.  This  cost  is 
based  on  the  actual  quantities,  and  the  iinit  prices  bid 
by  the  contractor. 

The  amount  of  the  American  Bridge  Co.'s  contract 
for  the  lirst  portion  of  the  structure,  as  described  above, 
is  $427,2;i7,  with  a  unit  price  of  3c.  per  lb.  for  addi- 
lions  or  deductions.  For  the  remainder  of  the  railway 
.-tructure,  its  contract  price  is  $50,227;  the  unit  price 
for  additions  or  deductions  in  this  case  being  3.1c.  per  lb. 
The  total  cost  of  the  approach,  from  actual  contract 
prices  and  from  estimates  of  certain  portions,  is  given 
at  the  end  of  the  table.  The  cost  of  the  land  for  the 
right-of-way  is  approximate,  for  the  reason  that  excep- 
tions to  the  findings  of  the  commissioners  in  condem- 
nation have  been  filed  by  several  property  holders,  which 
may  make  the  final  award  by  the  courts  in  excess  of  the 
amount  hci-c  i.'i\cii.  Tlie  siunniary  iloes  not  include  the 
cost  of  liic  railway  on  the  sui-race  ol'  (iratiol  St..  from 
Sth  to  23(1   Sis. 

TABI.K   II       mST  (IF  WEST  APPROACH;   ST. 
Section  1. 

Piling 18,975      lin.ft. 

Excavation 4,867.3  cu.yd. 

Earth  fill 3.150      cu..vd. 

Concrete  (piers) 2,924  5  cu.yd. 

Concrete  (ret.  walls) 1,775.4  cu.yd. 

HnilinK» 545.5  lin.ft. 

Anchorages 15,61 1       lb. 

Trolley  pole  casings 3,040      lb. 

R.inforcing  steel 13,060      lb. 

Total 

Section  II. 

Piling-    .  

Grading  

Excavation 

Earth  fill 

Concrete  (pier) 3S4  cu 

Concrete  (ret.  walls) 1,150  eu 

Anchorages 3.ti5('  lb 

Heinforcing  steel 7,30(1  lb 

Total 


.  4(X)  cu.yd. 
1,1.50  cu.vd. 
.5,«.")(l  cu.'vd. 


i.oris  BU 

DGE 

m 

$0.92 

tl7,457 

m 

1.55 

7,234 

(0 

O.fiO 

1.S90 

(«' 

4.7(1 

13,745 

(a. 

5    10 

9,055 

(d! 

:(.(l() 

l,(i36 

(a, 

0,04 

624 

0.04 

122 

(3> 

0.03 

392 

$.52,155 
7  4(i9 

(3» 

1.25 

W 

0,50 

iOO 

f«l 

1    (10 

1,150 

(tr. 

(1  2."> 

1,412 

Ui 

( ;.")(! 

2.496 

(ui 

7   00 

.S.O.W 

(at 

0.04 

146 

(m 

0.04 

292 

Summary 

Substructure  (let  contract,  actual  cost) 

.Substructure:  (2nd  contract,  csdnialed) 

Superstnictul^':  nictalwork  (  K'  (..iitra.li      ,    . 
iSuper^tnicture;  inetalwork  il'ml  i  ..ntci,  i 
Paviiin  for  highway  upproiirli    .    Mmiii.l 
Track  work  for  railway  ap|jru;u  (,  i .  >t  iiii,st,-il) . 

Station  buildings  (estimated^ 

Hight  of  way 


Total  .■xelu 


•of 


.52,155 

21,215 

427,297 

.')0,227 

66,000 

28,000 

26,000 

561.530 

r-ngineera'  fees. $1,232,424 

■r»,  say                           1,2.'>0,000 


•EnKlneerlng  Ncwa,  Auk-  8,   1012. 


l'>N(;iN"FFl!S 

The  approach,  with  the  exception  of  the  substructure, 
was  designed  by  Boiler.  Hodge  &  Baird,  of  New  ^'ork, 
the  consulting  engineers  of  the  work.  Ijocal  matters  are 
in  charge  of  Breuneke  &  Fay,  residinit  engineers,  of  St. 
I.ouis.  This  firm  also  designed  the  foundations  and 
retaining-walls,  subject  to  the  approval  of  the  consult- 
ing engineers.  The  WTiter,  as  principal  assistant  en- 
gineer for  Brenneke  &  Fay,  supervised  the  work  of  con- 
slruititm,  and  the  preiiaraiion  of  the  substructure  plans, 
lie  wishes  to  express  his  appreciation  of  the  careful  work 
..r  his  assi.-itants:  C.  S.  Johnson.  A.  T?.  Koss,  W.  U. 
.lolmson  and  T?.  D.  Rpradling,  who  laid  out  and  iuspeclcd 
the  work  in  the  field,  and  L.  IT.  Faidley  and  P.  F. 
Michael,  wlio  prepared  the  substructure  plans. 


Jiinuiirv   \C>.  I1I13 
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Engineering  Progress  in  the  U.  S.  Navy"' 

Hv  ('.  \V.  DvsoNt 

III  iiifpariiiK  ail  iirtlfU'  under  tills  hiiiiUiiK,  the  nioiiiiil 
til  III'  loviM-ed  is  of  such  hu'Kf  cxti'iit  tlial,  In  llic  nrriitcr  part. 
iidlhinK  '>ul  the  mcri'St  notice  of  Improvements  can  be  given, 
and  only  tlie  most  Important  points  of  proKriss  will  be  de- 
railed. The  first  and  mo.st  important  point  of  all,  as  react- 
inj;  upon  the  neneral  efliclency  of  the  Navy  as  a  nlialile  and 
economical  Hffhtlng  force.  Is  the  choice  of  propillint,'  ma- 
chinery for  heavy  vessels  of  moderate  speed. 

In  the  selection  of  the  tyiie  of  inacliiners  lo  he  used  in 
the  above  class  of  vessels,  the  IdllnwiiiK  iinlnls  must  1m- 
taken    into    consideration: 

(1)  General  character  of  the  service  which  the  vessel  will 
be  called  upon  to  perform,  whether  she  must  kei'p  the  sea 
for  Ions  periods,  cruising  at  speeds  very  much  lower  than 
her  maximum  speeds,  or  whether  she  will  be  called  upon  for 
very  little  slow  cruising,  but  must  be  held  in  readiness  Tor 
dashes  at  hish  speed  from  a  base  to  any  threatened  point. 

(2)  Greatest  economy  to  be  realized  at  the  conditions  un- 
der which  she  will  be  called  upon  to  operate.  This  factor 
is  important,  not  only  from  the  standpoint  of  llnanclal  .sav- 
ing' in  reduced  fuel  cost,  but,  in  the  Kicater  ea.se  of  fuel  sup- 
ply  due    to    the    decreased    demands. 

(3)  Fuel  capacity  required  by  tlie  deiii.nids  of  the  service' 
to  which  the  vessel  may  be  subjected. 

(4)  Ease  of  upkeep  of  the  machinery,  and  degre?  tn 
which  the  vessel,  so  far  as  machinery  repairs  ari'  concerned. 
can   be  made  self-supporting. 

(5)  Reliability  of  machinery  when  driven  .it   hi«h   powers. 

(6)  Minimum  weight  and  space  re<inired  for  the  propel- 
ling  machinery. 

(7)  Efflciency    of   propellers   for   nianeuveiinK. 

(8)  Minimum  obtainable  vibration  of  hull  duo  to  machin- 
ery   in    operation. 

(9)  Effect  of  vertical  position  of  center  of  gravity  of  the 
machinery  upon  the  time  of  roll  of  the  vessel,  in  fixing  the 
quality   of  the  vessel  as  a  gun   platform. 

The  question  of  costs  of  the  difTerent  types  of  machinery 
will  not  be  considered  in  comparing  the  relative  advantages 
of  the  types,  and  the  relative  values  of  turbine  reduction 
gear,  electric  propulsion  and  internal-combustion  engines  for 
propulsion  will  not  be  dealt  with,  because  they  are -still  more 
or  less  in  the  trial  stage  and  sufficient  data  are  not  yet 
available    to   allow   of   a   fair    comparison. 

Eliminating  these  three  latter  methods  of  propelling  naval 
vessels  restricts  the  choice  of  machinery  for  this  purpose  to 
the    fhree    following 'methods: 

(a)  By  means  of  reciprocating  engines. 

(b)  By  means  of  steam  turbines,  impulse,  reaction,  or  a 
combination   of   the   two. 

(c)  By  means  of  various  combinations  of  reciprocating 
engines    with    turbines. 
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favorite  method  of  comparing  the  relative  economies  of  pro- 
pulsion of  reciprocating  engines  and  turbines  was  by  com- 
paring the  water  per  shaft  horsepower  of  the  turbines  with 
the  water  per  indicated  horsepower  of  the  reciprocator,  in 
this  comparison  all  mention  of  the  large  dilterence  between 
the  indicated  horsepower  required  in  the  one  case  and  the 
shaft  horsepower  in  the  other  being  carefully  neglected.  The 
method  of  comparison  in  use  today  is  the  commercial  one 
of  "pounds  of  fuel   per   knot"  at  different  speeds. 

From  a  study  of  the  operating  characteristics  of  battle- 
ships driven  by  each  class  of  engine,  the  following  conclu- 
sions seem  justified,  under  present  economic  conditions  and 
engine    design    practice: 

Should  the  duties  of  a  vessel  be  such  that  she  is  re- 
ifuired  to  steam  for  long  periods  and  long  distances  at  speeds 
much  lower  than  her  designed  maximum  speed,  a  less  fuel 
expenditure  per  day  will  be  required,  and  consequently  a 
greater  cruising  radius  will  be  obtained  and  less  frequent 
recoaling  necessitated,  should  reciprocating  engines  be  fitted 
rather    than    turbines    for   propelling   purposes. 

Should  the  vessel  operate  from  a  fixed  base,  only  doing 
sutflcient  cruising  to  insure  that  the  machinery  is  kept  in 
efficient  condition  in  readiness  for  forced  runs  to  any  threat- 
ened point,  the  value  of  fuel  economy  at  low  speeds  be- 
comes minimized  and.  where  the  maximum  speed  of  the  ves- 
sel does  not  exceed  21  to  22  knots,  either  turbines  or  re- 
ciprocating engines  may  be  used,  the  choice  being  dependent 

'.-Abstract  of  a  paper  before  the  Society  of  Naval  Archi- 
tects and  Marine  Engineers  at  the  annual  meeting  in  New 
Vork  Citv.  November.   1912. 

tCaptain.   U.   S.   Navy. 


ii|ion     niher     i.-i,iniM     ihau     (-ciinomli-s,     which     are     priK-l  leally 

■  '|U:il    ; ».■    sp.  Ills. 

Ill  cilliei-  woiilH,  for  the  (-oiidlllons  (2)  and  Ci).  unde-r 
which  the  American  battleship  fiec-t  operates,  the  reciprocat- 
ing engine  Ih  preferable  lo  the  turbine  as  a  Kropi-lllng  en- 
gine. The-  Navy  Uepartment  is,  however,  thoroughly  alive 
lo  th(-  advanlag(-H  to  be  gained  by  adopting  rotary  in  place 
of  reclproi-ating  motion  In  the  main  propelling  machinery  of 
the  hi-avy  vessels  of  the  Heet,  and,  while  recognizing  the 
preHc-nt  advantages  held  by  the  reciprocating  engine  In  the 
matter  of  ec-onomy  at  low  fractions  of  designed  power,  holds 
itself  ready  to  discard  the  reciprocating  engine  as  soon  as 
the  turbine  dislgners  can  demonstrate  by  actual  performance 
that  their  i-lalms  as  lo  equality  of  economy  at  low  powers 
with  the  older  machine  have  been  realized.  It  was  with 
this  object  In  view  that  the  department  decided  to  install 
impulse  turbines  In  the  "Nevada."  and  not  because  the  en- 
glne(-rs  of  the  deiiarlmeiii  were  "wobbling,"  as  has  been 
charged 

KiiMi-  of  I  |(k.-.-p  of  lliiehiiKT} — The  claim  is  frequently 
made  by  thi-  turbine  advocates  that  while  the  reciprocating 
engine,  when  new,  is  undoubtedly  moi-e  et-onomical  than  the 
turbine  at  small  fractions  of  designed  power,  this  advantage 
is  soon  lost  in  active  service,  due  to  excessive  wear  of  pis- 
ton and  valve  rings  causing  large  losses  through  heavy  leak- 
age of  steam,  and  that  on  t'he  other  hand,  the  turbines,  not 
being  subject  to  such  frlctional  wear,  retain  their  original 
economy  indeflnitel.v.  Practical  experience  with  both  tyijes 
of  engine  in  actual  service  comes  very  far  from  justif.ving 
this  conclusion.  In  fact,  with  intelligent  supervision,  th.; 
leciprocating  engine,  particularly  since  forced  lubrication 
has    been    applied,    holds    its   superiority    continuously. 

When  reciprocating-engine  vessels  visit  the  navy  .yards 
for  thpir  regular  overhaul,  the  work  to  be  done  on  the  main 
engines  is  practically  nil,  as  the  machine  shops  and  foun- 
dries of  the  battleships  are  of  ample  capacity  to  take  car3 
of  all  repairs  that  may  be  necessar.v  except  such  as  the  fit- 
ting of  a  new  cylinder  or  the  repair  of  a  fractured  bed- 
plate. The  above  remarks  apply  only,  however,  to  ships 
fitted  with  forced  lubrication,  where  the  wear  of  bearings 
and  journals   has   been   practically   eliminated. 

When  we  turn  to  the  turbine  engines,  however,  the  case 
is  quite  the  opposite.  Fully  99%  of  the  troubles  that  oc- 
cur with  this  type  of  engine  are  internal  troubles,  and  on- 
sist  of  erosion  of  blades  and-n'»zzlgs;"'str'iWjinft'  of  blading-|  ~ 
heavy  corrosion  of  rotors,  diaphragms  and  turbine  wheel.^. 
causing  destruction  of  balance.  All  of  these  troubles  require 
a  perfectly  smooth  haven  in  which  to  make  repairs,  and 
the    majority   of   them    require   dock-.vard   facilities. 

Evidence  of  experience  leads,  then,  to  the  conclusion  that 
a  battleship  fitted  with  reciprocating  engines  for  propell'ng 
purposes  is  much  less  apt  to  be  forced  off  her  station  by  nec- 
essary repairs  to  her  engines  than  is  one  fitted  with  tur- 
bine engines. 

Rrliiibilltr  of  .Mnc-hinery  When  Driven  at  High  l'o«ern — 
From  the  nature  of  the  two  machines,  it  would  appear  lo  be 
safe  to  decide  this  condition  as  being  distinctly  in  favor  of 
the  turbines,  as  this  type  of  engine  is  completely  free  from 
all  reciprocating  parts  held  together  by  bolts  and  nuts.  Ex- 
perience with  the  "Delaware's"  engines,  however,  lead  to  the 
conclusion  that  where  proper  care  is  taken  to  lock  all  nuts 
securely,  and  to  effectively  protect  the  engines  against  the 
shocks  of  reversal  of  direction  of  motion,  the  reciprocating 
engine  can,  even  in  this  respect,  be  regarded  as  nearly  on  a 
par    with    the    turbine    in    reliability. 

The  full-power  24-hour  run  of  the  "Delaware."  made  with- 
out preparation  immediately  after  her  arrival  home  from 
Chili,  demonstrates  this  reliability  of  the  present  type  of  bat- 
tleship engines  very  thoroughly.  As  stated,  without  any  pre- 
liminary preparation  of  engines  or  machinery,  the  vessel  put 
to  sea.  and  upon  getting  well  clear  of  the  land  a  full-power 
run  of  four  hours  was  started,  during  which  time  the  ves- 
sel averaged  21.86  knots  per  hr.  Without  intermission  the 
vessel  continued  on  for  20  hr.  longer,  averaging  for  the  full 
24  hr.  a  speed  of  21.3  knots,  the  ship  automatically  slowing 
down  as  the  fires  became  dirty  and  the  personnel  fatigued. 
Upon  the  completion  of  the  trial  a  radiogram  was  received 
from  the  commanding  officer  of  the  vessel  reporting  that  not 
the  slightest  disarrangement  had  occurred  to  either  the  main 
engines  or  the  auxiliary  machinery,  and  that  she  was  ready 
for   immediate   service. 

Conilltion  for  Minimum  W'eiglit  ami  Spare  Required  for 
tlie  Propeliine  Maehinerj- — As  already  shown,  the  total  heat 
units  required  to  be  absorbed  by  the  boilers,  both  for  Parsons 
turbines  and  for  reciprocating  engines,  with  battleships  of 
the  speed  and  power  that  now  exist,  is  practically  the  same 
in  both  cases  at  full  power.  This  indicates  that,  for  existing 
conditions,    nothing   can    be   saved   in   the   boiler-room    weights 
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or  space  by  adopting  turbines,  as  the  same  boiler  powei" 
is  required   in  the   two   cases 

In  the  engine  rooms,  for  these  powers,  however,  the  re- 
ciprocating engine  has  a  decided  advantage  in  both  weight 
and  space  required,  but  this  advantage  would  disappear 
should  the  necessary  power  to  be  developed  be  increased  con- 
siderably above  what  is  now  asked  for,  and  the  advantage 
would  rest  with  the  turbine.  Should  such  an  increase  of 
power  be  called  for  in  future  designs,  or  should  the  ordinary 
cruising  speed  be  made  considerably  higher  than  now  used, 
the  Navy  Department  would  undoubtedly  abandon  the  re- 
ciprocating engine  and  adopt  one  of  its  rotary  rivals  for  the 
propulsion  of  its  capital  ships. 

Efficiency  of  Propellers  for  Maneuvering— The  relation  of 
the  bacliing  powers  of  the  vessel  as  compared  with  the 
maximum  full  power  ahead,  and  the  time  required  from  full 
speed  ahead  until  the  vessel  is  dead  in  the  water,  is  taken 
as  a  comparative  measure  of  this  condition.  When  all  boil- 
ers are  in  use,  which  in  the  case  of  the  "Delaware"  occurs 
at  25,000  indicated  horsepower  for  the  main  engine  in  the 
ahead  motion,  and  for  the  "Salem"  at  14,000  shaft  horse- 
power for  the  main  engine  in  the  ahead  motion,  the  maximum 
backing  powers  can  be  obtained.  In  the  case  of  the  "Delaware" 
this  maximum  backing  power  amounts  to  89.29'r  of  the  ahead 
power,  while  in  the  turbine  vessel  "Salem"  it  amounts  to  only 
41.9<J.  That  is.  at  these  points,  the  backing  power  of  the 
"Delaware"  is  2.13  times  as  great  as  that  of  the  "Salem."  both 
being  expressed  as  fractions  of  the  ahead  power.  At  the  maxi- 
mum powers  developed  by  the  engines  of  the  two  vessels,  the 
ratio  of  the  percentage  backing  powers  becomes:  "Delaware" 
=    2.27   "Salem." 

These  results  are  further  corroborated  by  the  backing 
tests  of  the  "Delaware"  and  the  "Utah"  upon  their  prelim- 
inary acceptance  trials,  where,  with  the  "Delaware"  going 
ahead  at  21  knots  and  the  "Utah"  at  20,  the  times  taken  to 
bring  the  vessels  dead  in  the  water  were,  for  the  "Dela- 
ware." 1  min.  52  sec:  "Utah,"  4  min.  44  sec.  Backing  power 
divided  by  ahead  power  is.  for  the  "Delaware"  87. 5<^^,  for  the 
"Utah"  Z5.T/r .  These  results  are  still  further  corroborated 
by  the  destroyers,  which  can  easily  steam  ahead  at  16  knots 
under  one  boiler,  but  when  called  upon  to  maneuver  invari- 
abl.v,  as  a  matter  of  safety,  start  a  second   boiler. 

.Minimum  Vibration  of  Hull;  .SteadlneHN  of  Hull  as  a  Gun 
Platfornt  an  .Vflfei'teil  by  Machinery — In  judging  these  points 
it  seems  only  fair  to  base  the  decision  upon  the  results  of 
target  practice  of  the  vessels  in  service.  If  this  is  done,  the 
decision  could  be  given  to  the  reciprocating  type  of  ma- 
chinery, as  the  "Delaware"  has  Just  won  the  championship 
of  the  battleship  fleet,  with  the  "Colorado."  another  recipro- 
cating-englned  vessel,  standing  second  on  the  list.  From 
these  results  it  appears  reasonable  to  state  that,  with  well 
balanced  reciprocating  engines,  no  ill  effects  on  gun  fire 
should   be   expected. 

Basing  the  choice  between  reciprocating  engines  and  tur- 
bines, for  battleship  propulsion  under  existing  conditions  of 
speed  and  power,  upon  the  above  comparison  of  relative  ad- 
vantages of  the  two  types,  the  advantage  appears  to  rest  most 
decidedly  with  the  reciprocating  engines,  and  the  Navy  De- 
partment has  ruled  accordingly. 

COMBI>rATIO!V    SYSTE.MS 

In  the  search  for  economy  of  propulsion  through  a  wide 
range  of  speeds,  various  combinations  of  reciprocating  en- 
gines and  turbines  have  been  proposed,  both  by  the  Bureau 
of  Steam  Engineering  and  by  the  shipbuilders,  but  only  one 
of  the  systems  has  as  yet  been  authorized,  and  that  one  is 
for  destroyers.  It  has  not  yet  been  tried  out  In  service,  but 
preliminary  shop  tests  show  a  good  gain  In  economy  of  the 
main  propelling  engines  at  cruising  speeds.  This  system,  as 
applied  to  the  destroyers,  depends  entlrel.v  for  ItH  gain  upon 
the  greater  efficiency  of  the  reciprocating  engine  at  the 
higher  steam  pressures  over  the  efficiency  of  high-pressure 
turbines  of  the  reaction  type  and  the  high-pressure  nozzles 
of  the  impulse  type  of  turbines,  no  advantage  being  gained 
from  Increased  efficiency  of  propellers,  as  the  reciprocating 
englnis  are   on   the  same   shafts  as   the   turbines. 

Prom  some  points  of  view  this  combination  Is  undesirable, 
and  the  gain  In  service  must  be  considerable  to  justify  Its 
retention.  With  thi'  other  combination  systems  proposed,  cal- 
culations Indicate  that  If  the  propulsive  efficiency  counted  up- 
on can  be  obtained,  these  systems  will  all  he  very  much  more 
efficient  than  either  a  straight  turbine  or  straight  reclprocat. 
Ing-englne  drive  at  maximum  power,  will  hold  a  big  advan- 
tage over  the  Htrulght  turbine  drive  through  all  ranges  of 
powers,  and  will  hold  Its  advantage  over  thi-  straight  re- 
ciprocating-engine drive  until  a  minimum  spi-ed  of  about  11 
knots  Is  reached,  when  the  eindeneles  bi-come  equal.  The 
"IT"  exists,  however,  and  Is  caused  by  the  danger  of  the 
currents  thrown   to   the   rear  by  the   big   reciprocating-engine 


screws  seriously  affecting  the  rate  of  feed  and  direction  of 
flow  of  water  to  the  turbine  propellers.  In  addition,  there 
may  possibly  be  another  source  of  loss  due  to  heavy  leakage 
of  steam  through  the  large  change  valves  which  must  be 
fitted  to  control  the  paths  of  flow  of  the  exhaust  steam  from 
the    reciprocating   engines. 

In  all  of  these  systems,  to  adapt  them  to  naval  require- 
ments, it  is  necessary  to  exhaust  from  the  low-pressure  cyl- 
inders of  the  reciprocating  engines  at  a  pressure  of  not  less 
than  25  lb.  absolute,  when  this  engine  is  operating  at  full 
power,  and  to  bypass  as  few  of  the  stages  of  the  turbine  as 
possible  in  order  to  obtain  an  increased  economy  of  propul- 
sion   through   a    large    range   of   powers. 

IMPROVEMENTS   IN   ENGINE   DESIGN 

The  Parsons  turbine  as  it  exists  in  our  vessels  today  is. 
with  very  few  exceptions,  the  same  as  the  turbines  of  this 
type  which  were  fitted  in  the  initial  turbine  vessel,  the 
"Chester."  The  only  improvements  which  have  been  made 
consist  of  changes  in  blade  angles,  particularly  in  the  low- 
pressure  stages,  an  increase  in  the  number  of  rows  of  blades 
in  these  same  stages,  and  the  fitting  of  nozzles  for  the  ad- 
mission of  auxiliary  exhaust  steam  at  several  different  loca- 
tions along  the  steam  path. 

With  the  impulse  turbine,  however,  the  advance  over  the 
original  naval  turbines  of  this  type,  those  of  the  scout 
"Salem,"  has  been  rapid.  The  number  of  stages  has  been 
very  much  increased,  both  in  battleship  and  in  destroyer  tur- 
bines, a  drum  construction  has  been  adopted  for  the  lower- 
pressure  stages,  steam  balance  for  propeller  thrusts  has  been 
provided,  cruising  nozzles  for  lo^v  fractional  powers  have 
been  fitted,  and  nozzles  for  utilization  of  auxiliary  exhaust 
are  now  supplied  as  in  the  Parsons  turbines. 

That  these  changes  in  turbines  of  the  impulse  type  liave 
been  accompanied  by  increase  in  economy  has  been  thor- 
oughly demonstrated  by  experience  with  the  machinery  of  the 
destroyers,  the  economy  of  the  Impulse  turbine  showing  up 
nearly,  if  not  fully,  as  good  as  that  of  the  reaction  type.  No 
opportunity  has  as  yet  been  offered  to  obtain  a  measure  of 
this  economy  increase  with  the  battleship  types  of  impulse 
turbine,  nor  will  such  opportunity  occur  until  the  "Nevada" 
is    ready    for    trial. 

The  steps  taken  in  recent  years  toward  increasing  the 
economy  and  reducing  the  weiglit  of  reciprocating  engines 
have  been:  increasing  of  the  steam  pressure  at  the  engine, 
improvement  in  design  of  engine  framing,  Increasing  of  pis- 
ton speed,  use  of  a  slight  degree  of  superheat,  reduction  of 
cylinder  clearances,  decreasing  of  frictional  losses  through 
the  steam  ports,  provision  of  positive  circulation  of  steam 
through  the  steam  jackets,  reduction  of  back  pressure  In  the 
low-pressure  cylinders.  Increasing  of  the  ratio  between  low- 
pressure  and  high-pressure  cylinders  with  consequent  In- 
creased ratio  of  expansion  of  steam,  and  also  the  application 
of  forced  lubrication  to  all  journals,  crosshead  guides,  ec- 
centrics  and    thrust-bearings. 

The  following  progress  has  been  made  in  both  reciprocat- 
ing- and  turbine-engine  systems:  Condensing  apparatus  has 
been  Improved,  resulting  In  higher  vacuum:  rational  designs 
of  feed-water  heaters  have  been  introduced,  based  on  the 
amount  of  water  to  be  heated  and  the  amount  of  auxiliary 
exhaust  steam  available  for  heating  purposes.  Instead  of  on 
the  old  rule-of-thumb  method  of  allowing  a  fixed  number  of 
horsepower  per  square  foot  of  heating  surface;  steam-piping 
design  has  been  based  on  the  actual  rate  of  flow  of  steam 
through  the  pipes  as  determined  by  tests  In  service;  feed- 
pipe losses  have  been  reduced  to  a  minimum;  evaporators 
and  other  auxiliaries  have  been  improved;  high-speed,  elec- 
tric-driven, forced-draft  fans  for  battleships,  and  turbine- 
driven  fans  for  destroyers  have  been  adopted  and  finally  oil 
fuel  has  been  adopted  to  a  certain  extent  for  both  battle- 
ships   and    destroyers. 

Considering  the  above  changes  In  detail,  the  steam  pres- 
sures at  the  main  engines  have  Increased  since  1895  from 
150-lb.  gage  to  265-lb.  gage  In  the  high-pressure  valve  chest, 
resulting  In  a  decrease  In  the  size  of  engine  cylinders  and  In 
the  size  of  steam   piping  for  equal    units   of  power. 

Since  the  design  of  the  "Oregon's"  engines  was  laid  down, 
there  has  been  a  gradual  Increase  In  piston  speeds  used,  from 
900  ft.  per  min.  In  that  class  of  boat  to  1000  ft.  per  min.  In 
the  "Delaware"  class.  This  Increase  of  piston  speed  has  been 
followed  by  a  decrease  In  the  weight  of  moving  parts  and  has 
aided  In  holding  down  the  weight  and  height  of  the  en- 
gine, although  the  stroke  has  been  Increased  from  42  In.  to 
48   In. 

In  the  use  of  superheated  steam  the  Bureau  of  Steam  Kn- 
glneerlng  (Navy  Depnrtmi>nt)  has  been  rather  conservative. 
There  an-  at  present  seven  vessels  In  the  naval  servlcr-  fitted 
for  superheat,  the  maximum  degree  of  superheat  obtained  at 
thi     hollers    being    UK*    F.,    which    reduces    to    about    «0°    F.    at 
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th.-  iiiKines.  Thesi-  figures  iiro  for  fuU-puwii-  cuiidlUoMH  and 
ail  iiureasf  In  t-conoiny  of  about  6%  is  ."stlmatcd  to  br  ob- 
taiiud.  At  12  knots,  the  cruising  spci'd,  the  Having  by  thi- 
u.sr  i't  superheat  hardly  exceeds  3'/,.  The  tirst  experleneeH 
with  the  vessels  fitted  with  superheat  were  far  from  aatls- 
failiiry.  due  to  the  rapid  deterioration  of  the  valves  In  the 
atiani  lines.  These  valves  had  cast-steel  bodies  and  cast- 
steel  valve  disks  with  monel  metal  seats.  The  erosion  and 
corrosion  of  the  valve  disks  were  very  extensive,  and  in  a 
shnrt  period  of  service  it  became  necessary  to  replaci>  the  cast- 
stiil  valve  disks  with  disks  of  monel  metal.  This  substitution 
has  lieen  satl-'ifactory  and  no  further  trouble  has  been  experi- 
.•niid. 

Reduction  of  clearance,  decrease  of  trlctionai  resistances 
of  sleam  tlirouKh  the  steam  ports  and  reduced  back  pres- 
suris  in  the  low-pressure  cylinders  have  all  resulted  from  a 
chancre   in   the   design   of  enffine   cylinders  and   valve   chests. 

In  the  last  ten  years,  the  ratio  of  low-pressure  to  high- 
pressure  cylinders  for  triple-expansion  engines,  has  been  In- 
creased from  about  7:  1  to  10:  1,  including  clearances.  This 
increase  in  ratio  had  been  used  previously  in  remodeling  the 
engines  of  the  "Cincinnati"  and  "Raleigh,"  with  most  excel- 
lent results.  A  serious  mistake  was  made,  however,  in  count- 
ing too  much  on  the  increased  expansion  obtained  by  fitting 
a  smaller  high-pressure  cylinder  than  that  originally  in- 
stalled, the  steam  pressure  having  been  increased.  The  new 
high-pressure  cylinder  was  made  24  in.  in  diameter  and  the 
ratio  of  low-pressure  to  high-pressure  cylinder  changed  to 
about  11V4;1.  While  the  economy  obtained  with  these  en- 
gines was  most  excellent,  the  high-pressure  cylinders  were 
entirely  too  small  and  the  engines  have  never  developed  the 
expected    power. 

liy  the  adoption  of  forced  lubrication  for  the  main  pro- 
pelling engines,  the  engine  friction  has  been  enormously  re- 
duced. All  the  journals  are  oil  borne  so  that  no  mctal-to- 
metal  contact  occurs.  The  result  has  been  that  the  amount 
of  adjustment  and  overhaul  of  the  main  engines  has  been  de- 
creased to  a  very  large  extent,  and  the  men  who  would  have 
been  used  for  this  overhaul  work  can  now  be  used  on  the 
auxiliary  machinery  to  good  advantage.  This  decrease  in 
wiar  of  the  bearings,  and  the  cushion  provided  by  the  oil, 
has  resulted  in  a  much  better  maintenance  of  alignment  of 
the  engines,  has  reduced  shocks  on  the  machinery  and  has 
reduced  vibration  due  to  these  shocks.  In  addition,  there  is 
cunsiderable  saving  in  oil  at  ordinary  speeds.  At  high  speeds 
there  still  exists  a  heavy  loss  of  oil,  due  to  splashing  on  the 
cylinder  heads  and  also  to  loss  by  evaporation  from  the  hot 
suiface  of  the  lower  heads.  When  first  fitted,  the  forced  lu- 
brication gave  trouble,  due  to  oil  being  drawn  through  the 
low-pressure  piston-rod  stuffing-boxes.  In  oi'der  to  remedy 
this  defect,  stuffing-boxes  fitted  with  steam  seals  have  been 
supplied,  and  later  reports  indicate  that  where  the  steam 
seal  is  properly  fitted   no  trouble  of  this  kind   now  exists. 

With  the  advent  of  the  turbine  for  marine  propulsion,  if 
thi-  full  benefit  of  the  new  machine  was  to  be  realized,  a  high 
\"aeuum  in  the  condensers  became  imperative.  In  order  to 
obtain  such  vacuums,  the  Parsons  company  originated  the 
vacuum  augmentor,  and  this  addition  to  the  condensing  plant 
is  used  extensively  in  the  naval  service.  In  some  vessels  in 
the  service,  in  place  of  the  ordinary  air  pump  with  augmen- 
tor. air  pumps  of  the  dual  type,  as  manufactured  by  Weir, 
have  been  fitted,  while  in  other  vessels  both  wet-  and  dry- 
air  pumps  have  been  used.  Of  these  systems,  that  with  aug- 
mentors  and  also  the  dual  type  appear  to  give  the  greatest 
satisfaction  in  service,  and  in  addition  require  less  weight 
and  space   than   the  wet  and   dry   system. 

The  improvements  in  design  of  feed  heaters,  steam  pipes 
and  feed  pipes  naturally  followed  on  the  measurements  of 
water  consumptions  of  the  machinery  taken  during  the  ac- 
ceptance trials  of  the  vessels.  These  measurements  placed 
in  the  hands  of  the  Bureau  of  Steam  Engineering  data  of 
great  value,  and  that  bureau  has  attempted  to  use  the  full 
value  of  it  in  proportioning  thes»  important  items.  For  in- 
stance, the  feed  heaters  of  the  "Delaware"  were,  for  lack  of 
data,  proportioned  on  the  basis  of  so  many  i.hp.  per  sq.ft.  of 
heating  surface,  and  the  two  heaters  combined  have  a  total 
heating  surface  of  2100  sq.ft.  In  her  sister  ship,  the  "Utah," 
the  same  degree  of  feed  heating  is  obtained  with  heaters  hav- 
ing a   total    surface    of    only    512    sq.ft. 

In  the  search  for  economy,  the  Bureau  of  Steam  Engi- 
neering has  adhered  strenuously  to  the  use  of  feed  heaters 
with  auxiliary  exhaust  steam  as  the  heating  medium,  using 
any  excess  of  exhaust  in  the  low-pressure  turbines  or  the 
second  receivers  of  triple-expansion  reciprocating  engines. 
This  utilization  of  the  auxiliary  exhaust  has  not  been  to  the 
taste  of  the  turbine  manufacturers  who  prefer  to  use  all 
of  this  steam  in  the  turbines,  depending  for  feed  heat  upon 
that  derived  from  steam  drains  discharging  into  the  feed 
tanks. 


The  ImprovementH  In  cvaporatorH  conslHt  mu.nly  in  the 
adoption  of  double  effect  connecting  and  in  throwing  open 
the  gati'H  to  other  than  the  standard  bureau  design,  al- 
though these  are  not  the  only  changes  from  former  prac- 
tice. Evaporator  feed  heati'rH  using  the  vapor  from  the  evap- 
orators as  a  heating  mrdluni  have  been  fitted,  and  vapor  pipes, 
better  designed  for  t)M>  airioiiMl  I  hi-y  have  tr)  carry,  are  in- 
stalled. 

Until  the  adoption  of  electric-driven  blowers  for  battle- 
ships and  other  large  vessels  and  of  turbine-driven  blowers 
for  destroyers  and  small  vessels,  the  successful  outcome  of 
any  heavy  forced-draft  run  was  always  endangered  by  the 
unreliability  of  the  blowers.  Since  the  adoption  of  these 
types  of  blowers  this  danger  of  breakdown  has  been  al- 
most entirely  eliminated,  and.  so  far  as  the  destroyers  are 
concerned,  the  blowers  may  be  classed  as  one  of  the  most,  If 
not    the    most,    reliable    of    the    auxiliaries    fitted. 


on.    i<'i 


F<Ht      DKS'l'KOt  l':i<S      \\l)     II  \'l"rl.lOSIIII>S 


In  deciding  to  adopt  oil  fuel  for  use  on  battleships  and 
destroyers,  the  Navy  Department  took  into  account  the  fol- 
lowing advantages  which  are  to  be  gained  by  its  adoption: 
Ijcss  fuel  Is  required  for  any  given  radius  of  action;  conse- 
quently less  percentage  of  displacement  and  less  bunker  ca- 
pacity are  required  for  the  fuel;  boiler  efficiencies  are  In- 
creased; fire-room  force  is  decreased;  deterioration  of  boilers 
is  decreased,  due  to  maintenance  of  more  even  temperatures; 
high  power  can  be  maintained  for  indefinite  periods;  there 
is  less  deterioration  of  the  ship's  structure  because  of  the 
absence  of  water  and  ashes  in  the  bilges;  greater  cleanliness 
is  obtainable;  the  fuel  supply  can  be  more  easily  replenished 
both  in  port  and  at  sea;  less  floor  space  is  required  for  the 
development  of  a  given  power;  and  the  steam  supply  can  be 
more  easily  controlled. 

In  opposition  to  these  undoubted  advantages  the  follow-  . 
ing  disadvantages  exist;  that  fuel  oil  is  less  widely  dis- 
tributed over  the  earth  than  coal,  that  its  unit  cost  is  greater 
than  that  of  coal,  and  that  its  storage  involves  greater  dan- 
ger of  fire  than  attaches  to  the  storage  of  coal.  The  reply  to 
the  first  objection  is  that  in  time  of  war  a  fleet  operating  far 
from  a  base  would  depend  upon  fuel  ships,  anyhow,  for  re- 
plenishing- her  bunkers  and  that  oil  can  be  carried  in  bulk  as 
well  as  coal.  Also,  the  bases  where  stores  of  oil  can  be 
kept  on  hand  are  as  easily  established  as  are  bases  for 
coal,  and  such  oil  bases  would  have,  in  case  of  danger  of 
capture  by  an  enemy,  the  additional  advantage  of  being  much 
more  easily  destroyed,  together  with  their  stores  of  fuel,  than 
are  coal  bases.  The  second  objection,  that  of  excess  cost  of 
oil  over  that  of  coal,  is  more  than  counterbalanced  by  the 
advantages  above  stated.  Finally,  the  third  objection,  that 
of  danger  from  ignition  of  the  ship's  store  of  oil  fuel,  is 
very  thoroughly  guarded  against  by  storing  the  oil  in  com- 
partments remote  from  the  boiler  rooms  and  situated  well 
below    the   water   line   of   the   vessel. 

Upon  deciding  on  the  adoption  of  oil  as  a  fuel  for  the 
naval  service,  the  Bureau  of  Steam  Engineering  examined 
carefully  all  the  systems  for  burning  oil  that  now  exist  and 
finally  decided  upon  that  of  mechanical  atomizatlon  of  the  oil 
as  the  one  most  suitable  for  naval  use.  In  this  system,  the 
oil  is  pumped  through  heaters  to  the  burners  within  which 
it  Is  given  a  whirling  motion.  The  small  central  core  of  oil, 
discharging  through  the  tip  orifice  with  this  whirling  mo- 
tion, the  oil  flies  oft  and  forms  a  cone  of  fine  mist.  This 
oil  mist  mixes  thoroughly  in  the  furnace  with  air  which 
passes  into  the  furnace  through  a  cone  register  surround- 
ing the  burner,  the  register  having  adjustable  openings  and 
guide  vanes  so  that  the  amount  of  air  to  each  burner  may 
be  regulated  and  the  direction  of  flow  of  this  air  be  made 
slightly  oblique  to  the  axis  of  the   cone  of  oil. 

The  success  of  the  system  depends  almost  entirely  upon 
the  proper  handling  of  the  air.  Improper  air  regulation  will 
produce  a  series  of  rapid  explosions  of  oil  in  the  furnaces 
with  consequent  destruction  of  their  brick  linings.  With 
proper  handling,  the  oil  burns  almost  noiselessly,  and  the 
amount    of   smoke    produced    can    be    held    under   control. 

In  the  first  battleships  fitted  with  oil  fuel,  the  oil  was 
only  fitted  as  an  auxiliary  fuel  and  was  intended  to  be  used 
as  an  aid  in  keeping  up  steam  when  the  coal  should  be  so 
low  as  to  be  remote  from  the  fire  rooms  and  so  require  ex- 
cessive trimming.  The  results  obtained  with  this  mixed 
system  are  not  to  be  rated  as  good  nor  were  good  results  ex- 
pected, as  the  furnace  volumes  of  coal-burning  boilers  are 
too  small  to  permit  efficient  burning  of  oil.  Furthermore, 
when  burning  the  oil  and  coal  in  combination,  it  is  impos- 
sible to  so  regulate  the  air  supply  that  each  fuel  will  ob- 
tain the  proper  amount.  This  results  in  excessive  production 
of  smoke  and   no  Increase  in  steam  production  over   coal   alone. 
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Block  Signals  and  Interlocking  Plants 
on  the  Chicago  Great  Western  R.  R. 

The  recent  extensive  inipmxement  work  ou  tlie  Chi- 
cago Great  Western  E.R.  inchules  the  installation  of  auto- 
matic block  signals  on  the  Eastern  Division  from  Chicago 
(Forest  Park)  to  Oelwein  la.  (236  miles),  and  on  the 
Northern  Division  from  St.  Paul  to  Randolph,  33  miles. 
The  installation  includes  both  double-track  and  single- 
track  signalling.  Tlie  length  of  the  block  sections  ranges 
from  one  to  five  miles,  varying  with  the  traffic  and  local 
conditions.  The  ap])aratus  was  purchased  from  different 
companies,  and  was  installed  by  the  signal  department  of 
the  railway.  For  information  regarding  the  work  we  are 
indebted  to  Jo.seph  Beaumont,  Signal  Engineer  of  the 
Chicago  Great  Western  Ky. 

Block  Signals 

The  signals  are  of  the  semaphore  type,  with  arms  4 
ft.  long  and  0  in.  wide,  mounted  on  steel  posts  about  25 
ft.  higii,  having  the  me<hanism  in  a  box  forming  the  base 
of  the  post.     The  signals  iiornially  indicate  '"clear,"  and 


the  block  is  very  short.  In  such  cases,  the  previous  signal 
is  of  the  three-position  type,  serving  as  both  home  and 
distant  signal,  as  in  the  double-track  equipment  described 
above. 

The  home  signals  are  located  at  both  ends  of  the  pass- 
ing sidings,  and  intermediate  home  signals  are  located 
along  the  block  section  where  the  distance  is  sufficient  to 
require  them.  The  home  signals  have  square-end  blades 
painted  red,  and  the  distant  signals  have  forked-end 
blades  painted  yellow.  All  blades  have  the  reverse  side 
painted  black. 

Fig.  1  shows  the  signal  equipment  on  double  track  near 
Maywood,  111.  The  signal  at  the  right  is  of  the  standard 
type,  but  the  one  at  the  left  has  a  bracket  with  stub  post 
representing  the  side-track  which  lies  between  the  main 
track  and  the  signal.  Fig.  2  shows  the  home-sigual 
equi]3ment  on  single  track,  this  being  at  the  west  end  of 
the  passing  siding  at  Durango,  la.  Fig.  3  shows  the 
single-track  distant  signal  west  of  Budd,  la.,  governing 
eastbound  trains.  Each  signal  has  a  16-cell  primary  bat- 
tery, and  current  for  each  track  circuit  is  supiilied  by 
three  gravity  batteries.     The  conci-cte  pedestal   founda- 


Fiti.  1.  Automatic  Block  Signals  for  Douhlk  Tkack, 

AT  May  WOOD,  111.;  Chicago,  Grkat  \VK.sTi;ii.\ 

R.T?..  .TosicPH  Bkaimoxt.  Signal  Engixkkk 

(The   bracket  and   stub  on   the    post   at    the   left  are   on   ac- 
count of  the  side  track  between  the  main  track  and  the  signal.) 


Fig.  2.   .Xitom.^tic  Block  Sicnai,  koh  Single 

Thack,  at  thk  W'kst  End  dk  I'a.ssi.ng 

Thack,  DuiiANGO,  Ta.  ;  Chicago 

GiiKAT  Wi:sri:Rx  R.I?. 


the  arms  move  in  the  upper  right-han<l  (piadrant,  which 
arrangement  is  now  becoming  general  ])ractice.  For 
double-track  equipment,  the  arms  have  three  positions, 
and  there  are  no  separate  home  and  distant  signals,  as 
each  signal  serves  as  the  distant  signal  for  the  one  in 
advance.  The  positions  and  indications  of  the  signals  on 
double-track  are  as  follows:  horizontal  ("stop");  in- 
clined upward  45°  ("proceed  under  control,  next  signal 
is  at  the  stop  position")  ;  vertical  ("proceed").  At  night 
the  signals  show  red,  yellow  and  green  lights,  respec- 
tively, for  the  above  indications. 

For  single-track  c(|ni])nienl,  the  home  signal  has  two 
indications  only:  "stoj)"  and  "jirocecd";  but  a  distant 
signal  is  placed  2000  to  35(tO  ft.  i)efon'  it,  .so  as  to  ad- 
vise enginemen  of  the  position  of  the  home  signal  and 
enable  them  to  get  their  trains  under  control  in  case  it 
is  nec(!ssary  to  stop  at  the  hitter.  The  home  signals  show 
a  red  or  gre(Mi  light,  and  the  distant  signals  a  yellow  or 
green  light.     .\ii  exccj)tioii  to  this  arrangement  is  where 


tions  for  the  signal  posts  arc  in  three  sections.  They  were 
manufactured  at  a  division  yard,  thus  avoiding  small 
jobs  of  concreting  along  the  track.  The  ])edestals  were 
distributed  by  cars,  with  other  sii))])lies,  and  were  handled 
by  the  derrick  car  used  for  placing  the  concrete  chambers 
for  the  batteries. 

SKiXAL  CoNlliOL  liV  Tl!A(  K  ClllCClTS 

While  the  system  by  wliiih  the  signals  are  controlle<I 
automatically  through  track  ciiciiils  is  familiar  to  many 
of  our  readers,  there  may  lie  others  to  whom  it  is  not 
clear.  For  the  benefit  of  the  latter,  we  give  the  two  dia- 
grams in  Fig.  4,  which  are  re(|rawn  from  similar  dia- 
grams in  the  iiistniction  jianiphlet  of  the  Signal  Dejiart- 
meiit  of  the  C.  G.  \V.  I?y.  'J'lie  following  description  is 
slightly  condensed  from  that  in  the  pamphlet  mentioned. 

The  operation  of  iiutomatio  block  sl^fnals  Is  reKUluted  or 
controlled  by  train  inovimentH  throuKh  Ihi'  operation  of  re- 
lays connected  to  the  track  liri-ullH.  .V  battery  Is  conn.'cti'd 
te  oni-  end.  and  u  relay  to  the  fiih<r  i-nd  of  inch  track  section 


.Iiiiiiiiirv  Ki,  l!»l:i 
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;.s  sluivvii  lii  KlK.  I.  Ill'-  p:i(h  iif  ciiii-ini  I).Imk  Indlcatc-d  hy 
:ini>vvs.  Tiic  viirhuis  siKiuil  rlirulls  iiir  npnu-d  or  cloaud  hy 
Ihr  iilay  contiicts,  vvhlih  are  ao  niTanK<'d  In  comblnallcin 
uiUi  the  signal-control  wire  us  to  apply  energy  when  eondl- 
liuns  are  safe  for  a  train  movement.  The  signal  arm  Is  ho 
c-ouiiterwelshted  that  whenever  the  sliyrnal  elreults  are  <le- 
enernized  It  will  go  to  (and  remain  in)  the  hoi  Izontal  or 
"stop"  position.  It  will  only  assume  a  vertleal  ("proceed") 
position  when  the  track  i.s  clear,  the  track  elreults  are  un- 
occupied, and  all  relay  contacts  are  closed  In  the  track  sec- 
tions   over    which    the    signal    governs    train    movemi'iita. 

Each  signal  Is  operated  from  the  "stop"  to  the  "proceed" 
position  by  a  small  electric  motor  which  is  controlled  by  a 
circuit  connected  through  the  relay  contacts.  When  the 
block  is  unobstructed,  an  electric  current  will  cause  the  motor 
to  rotate  and  put  the  signal  at  the  "proceed"  position.  When 
a   train    passes   the   signal   and    enters   the    block,    the    wheels 


Pig.  3.   Automatic  Distant  Sioxal  at  Btdd,  Ia.  ; 

Chicago   (iiii:AT    Westickx    K.I\. 

and  axles  of  the  engine  and  car  sliort-cii'cuit  the  current 
flowing  through  the  rails  of  the  track,  shunting  the  relay  out 
of  the  circuit,  as  shown  in  Pig.  4.  This  opens  the  line  circuit 
controlling  the  signal,  disengaging  the  electric  motor  from 
the  semaphore  arm.  which,  being  released  immediately  as- 
sumes the  horizontal  ("stop")  position  by  gravity  under  the 
influence  of  the  counterweight.  The  circuit  remains  open 
until  the  last  pair  of  wheels  has  passed  out  of  the  block.  Thus 
the  signal  indicates  "stop"  until  the  block  is  again  clear  and 
safe   for   an   additional   movement. 

.\11  switches  in  main  tracks  or  leading  to  the  main  track 
in  automatic  signal  territory  are  provided  with  circuit  con- 
trollers, connected  with  the  switch  point  as  •  an  operating 
medium,  with  wires  bonded  to  the  main  track  rails.  If  the 
switch  point  is  moved  from  the  main-track  rail,  the  con- 
troller will  short-circuit  the  track  battery,  thus  shunting  the 
relay  out  of  the  circuit  and  causing  the  signal  arm  to  assume 
the   horizontal   position. 

The  rails  of  side  tracks  are  so  connected  electrically  to 
the  main  track  circuit  that  a  car  or  engine  at  the  end  of  the 
side  track  close  enough  to  the  main  line  to  foul  a  main  track 
movement,  will  shunt  the  relay  out  of  the  circuit  in  the  same 
m.inner  as  if  the  cars  were  on  the  main  line.  Thus,  any 
movement  fouling'  the  main  track  will  cause  the  inbound 
signal   at   each   end   of  a  block  to  assume   the   "stop"   position. 


.\  l>ioU.ii  .-.ill  .,1  Ihe  removal  of  a  rail  from  the  track  will 
open  (he  eiiiull,  thus  cau.ilng  the  relay  contaelB  to  open,  and 
liullliig    llu-    Hignai    at    ".^lop." 

S«  rr(  II    I  .SDK  ATOitS   .\M)    l.,(ICK.S 

At  lliii  .■^witclu'.s  of  croKKovurs  on  doiiljlcj-track  and  at 
inain-lrai  k  .xwilclies  located  a  considerable  distance  from 
tlie  lilock  sif^'iials,  switch-indicators  are  installed  to  pro- 
tect movements  tiii'oiif^li  the  switches.  The  indicators  are 
installed  to  protect  movements  through  the  switches.  The 
indicator  has  a  small  box  mounted  on  a  short  iron  po.st 
clo.se  lo  the  swilchstuiid,  and  shows  a  miniature  sema- 
phore arm  moving  over  a  disk.  When  a  train  is  on  the 
main  track  in  the  block  in  which  the  switcii  is  situated. 


a-  track  obstructed 

Pig.  4.    I)i.\oi!a.m  ok  Appah 

poi;    .\ir()M,\'i'i 


B-TRACK  UNOBSTRUCTtD 

ATUs  Axi)  TiiAfK  Circuits 
Block   System 


the  arm  of  the  indicator  is  horizontal  ("danger"),  show- 
ing that  the  switch  must  not  be  opened.  If  the  arm  is 
vertical,  indicating  that  the  main  track  is  clear  within  the 
block  limits,  the  switch  may  be  opened.  The  movement 
of  the  switch  then  automatically  sets  the  block  signals  at 
the  "stop"  position,  .so  as  to  prevent  trains  from  entering 
the  section,  and  thus  making  it  safe  for  another  train 
to  enter  the  section  from  the  siding  (and  run  to  the 
end  of  the  block  section)  or  to  cross  from  one  main  track 
to  the  other. 

Some  of  the  im])ortaiit  crossovers  have  their  switches 
equipped  with  electric  locks  so  arranged  that  the  switch 
cannot  be  operated  unless  the  block  section  is  clear.  A 
train  entering  the  block  sets  the  switch-lock  automati- 
cally. However,  switching  movements  need  not  be  de- 
layed until  after  the  train  has  passed  out  of  the  block,  as 
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a  release  circuit  just  beyond  the  switch  provides  for  the 
release  of  the  lock  as  soon  as  the  train  has  passed  the 
switch. 

Traix-staff  Block  System 

At  several  points  on  this  road,  and  on  tracks  which 
it  uses  jointh-  with  other  lines,  the  traflBc  is  operated  un- 
der the  protection  of  the  train-staff  block  sjstem.  This 
provides  for  two  or  more  consecutive  following  move- 
ments, or  trains  in  the  same  direction,  before  any  train 
movement  is  made  in  the  opposite  direction  over  the  sec- 
tion thus  controlled.  But  each  following  train  must 
wait  until  the  preceding  train  has  pas.sed  out  of  the 
block  before  it  can  oljtain  the  necessary  authority  to  pro- 
ceed. 

IXTERLO(  KING    PLANTS 

Interlocking  plants  at  grade  crossings  with  other  rail- 
ways include  the  mechanical,  electrical  and  low-pressure 
pneumatic  systems.  In  the  first  case,  the  various 
switches,  signals  and  derails  are  operated  by  pipe  connec- 
tions, although  in  some  few  cases  the  signals  are  oper- 
ated by  wire.  Where  these  plants  are  located  in  dis- 
tricts equipped  with  block  signals,  additional  j)rotection 
is  provided  by  a  combination  of  electric  circuits  and  an- 
nunciators, electric  slots,  indicators  and  locks.  These 
are  so  arranged  as  to  give  three  functions:  1,  to  an- 
nounce automatically  the  approach  of  a  train;  2,  to  in- 
dicate to  the  signalman  the  condition  of  the  track  cir 
cuits  through  the  limits  of  interlocking  (showing  whether 
or  not  the  track  is  occupied),  and  3,  to  automatically 
lock-up  the  route  after  a  train  has  entered  the  limits,  so 
that  no  opposing  route  can  be  cleared.  Interlocking 
home  signals  operated  by  pipe  coiniections  are  e(|uippe<I 
with  electric  slot  devices,  so  arranged  that  the  semaphore 
arm  will  assume  the  "stop"  position  automatically  when 
a  train  has  passed  the  signal  and  entered  the  block. 
When  the  electric  lock  has  locked  uj)  a  route,  the  position 
of  tile  switches  can  be  changed  only  by  a  slow  process 
which  is  purpo.sely  arranged  with  a  view  to  requiring  the 
signalman  to  consider  his  actions  and  thus  preventing 
him  from  making  a  fal.se  move  due  to  haste  or  impulse. 

At  electric  interlocking  plants,  the  motors  for  the  sig- 
nals and  switches  are  operated  by  current  from  a  gener- 
ator driven  by  a  gasoline  engine;  a  storage  battery  of  suit- 
able ca])acity  is  in  connection  with  thi.s,  and  for  small 
plants  G(t  amp.-hr.  ca])acity  is  sutlicicnt.  A  current  of 
110  volts  is  u.sed  generally.  P^ach  switch  and  signal  mo- 
tor is  connected  with  the  source  of  power  through  the 
necessary  circuit-controllers  and  i)rotcctiv(!  apparatus. 
The  advantage  of  the  electric  system  is  that  signals  and 
switches  can  be  operated  at  distances  which  would  be  im- 
practicable with  mechanical  connections,  while  at  the 
same  time  there  i.s  great  ease  of  control.  In  the  low- 
pressure  pneumatic  interlocking  plant,  the  compressed  air 
i<  used  at  25  ll».  pressure  f<ir  transmission  aiul  (i  lb.  for 
•  i"Taiing  the  apparatus. 


rarii  fop  nidlnrmlnK  the  C'InlhInK  and  bflKKHRc  of  paniii-n- 
«••!»  whil  havf  Ijiin  •  xpnuiij  to  Inf.itloiiB  <llHi-niii>ii  havi-  bpcn 
put  Into  mTVlfc  on  thi-  Itnhan  Slnlf  KallwavH.  arcordinK  to 
the  Novi-mbtT,  1912.  Iiisuc  of  "RIvlHta  TiMiiIca  dcllii  Pcrrovlp 
dliilnfcctInK  apparatuH;  on<-  a  Htpam  kIovi-  Hyutcm.  and  the 
otluT  dcHlKncd  for  th<-  8(i-rlllzatlon  l>y  thi'  iiii<-  of  formalin. 
Ilallanc"  Already  two  carB  have  Ix-i-n  hulll,  but  It  In  c-xpcelcd 
that  four  more  will  Hoon  be  put  Into  the  Houthern  part  of 
Italy.  Kaih  car  Ih  •■ompletely  equipped  with  two  Bets  of 
Karh  car  Ib  complete  In  ItBelf,  und  iB  Intended  to  bi-  altarhc-d 
to  a  train  coming  out   of  a   Buaprcted  or  Infected   dlatrlct. 


Estimating    the   Cost   of   Garbage   and| 
Refuse  Collection  and  Haulage        j 
in   Chicago* 

On  July  15.  1912,  the  city  council  of  Chicago  passed  . 
ordinance,  directing  the  Civil  Service  Commission  to  ma  I 
an  investigation  of  the  physical  needs  of  the  various  wai. 
of  the  city  and  of  the  systems  and  methods  in  use  for  !• 
purpose  of  determining  equitable  ward  appropriations  i. 
street  and  alley  cleaning  and  refuse  collection  and  removal 
This  work  is  done  by  the  Bureau  of  Streets,  Department  of 
Public  Works. 

The  city  is  divided  into  35  wards.  At  the  beginning  of 
each  year  the  council  appropriates  the  money  to  be  used  in 
each   ward   for  all    operations   of  the   Bureau   of  Streets. 

The  municipal  refuse  problem  may  be  properly  separated 
into  four  divisions:  House  separation,  house  collection,  haul- 
ing and  final  disposition.  Each  division  of  the  problem  is 
so  important  that  they  should  all  be  studied  together  and 
each  weighed  carefully  in  determining  the  final  solution.  V\> 
:o  the  present  time  the  greatest  study  has  been  given  to  final 
disposition,  yet  this  feature  of  the  problem,  as  far  as  affect- 
ing the  finances  of  the  city,  is  of  the  least  importance.  Here- 
tofore the  whole  problem  has  usually  been  handled  as  a 
condition  to  be  met,  rather  than  a  problem  to  be  solved.  Col- 
lection and  haul  are  the  most  important  phases  of  the  prob- 
lem. 

The  city  ordinance  provides  that  rubbish  and  ashes  shall 
be  separated  from  garbage  by  the  householders,  and  each 
kept  in  separate  receptacles.  Ashes  and  rubbish  are  collected 
together  by  wagons  of  5  cu.yd.  capacity  and  are  dumped  into 
large    clay   holes   or  into    low   marsh    land. 

In  order  to  determine  the  costs  of  collection  and  the  fac- 
tors affecting  it,  study  has  been  made  a.s  to  time  of  collec- 
tion, number  of  collections  made  each  day  by  various  team- 
sters, the  service  rendered,  the  rate  of  haul  In  miles  per 
hour,  location  of  dumps  and  the  cooperation  given  the  city's 
employees    by    the    people   served. 

The  peak  quantity  of  garbage  to  be  collected  comes  in  the 
August  and  September  canning  season.  Rubbish  peak  comes 
in    the   winter   months. 

The  following  tendencies  have  been  found  to  control  the 
expenditure  necessary  to  care  for  these  activities; 

(a)  Character   of   district. 

(b)  Population. 

(c)  Distribution  of  population. 

(d)  Location   of  dumps. 

(e)  Time    required    to    collect. 

(f)  Time    required    to    haul. 
(B)    Length   of  hauls. 

A  close  study  of  Chicago  conditions  for  the  past  several 
years  show  that  a  general  law  has  been  followed  throughout 
the  entire  city  In  the  matter  of  growth,  and  that  set  cycles 
of  growth  have  obtained  in  the  majority  of  districts  In  the 
past.  While  these  cycles  are  changing,  they  are  changlna 
at  a  known  rate,  and  this  rate  may  be  determined  by  study- 
ing the  conditions  for  the  past  five  years.  The  quantity  of 
garbage  and  rubbish  collected  for  each  month  of  each  year 
expressed  In  terms  of  percentage  based  upon  .lanuary  of  that 
year,  Indicates  that  the  quantity  collected  by  months  for  any 
given  district  follows  well-established  cycles  peculiar  lo  that 
particular    district. 

These  tendencies  and  cycles  for  a  given  district  for  the 
years  1908-1912  having  been  determined.  It  was  cmin'ara- 
tlvely  easy  to  estimate  what  percentage  of  the  .lanuaiv  col- 
lection for  1913  may  be  expected  In  l-Vbruary  of  1913.  c\Mry- 
Ing  the  same  cycle  through  for  March,  the  percentage  for 
March  was  determined  and  so  on.  By  getting  the  perii  ritaife» 
between  the  Januarles  of  the  various  years  by  the  same 
method,  the  quantity  of  garbage  and  rubbish  that  would 
probably  be  collected  In  January  of  1913.  was  deleruilMert 
As  a  further  check  upon  this  i-stlmate.  the  percenla»;i'  of 
garbage  collected  In  one  year  over  the  percentage  collected 
In  another  has  been  complied  for  the  past  five  years  for  each 
ward   In    the  city. 

As  a  still  further  check  upon  these  I'StlmaleB.  the  physical 
iharacterlstlcs  of  the  wards  have  been  studied  very  car.  fully 
by  Investigators,  engineers,  and  by  others  familiar  wl'h  the 
conditions  of  each  section  of  the  city,  and  eBtlmatcM  made 
as  lo  the  Increase  or  decrease  that  may  be  expected  In  Ihr 
various    wards    In    1913. 

Hased  upon  conditions  found  to  exiBt  among  eill.'Ient 
teamsters,  the  following  units  have  been  determined  and 
used   In    formulating  estimates:   The    average  lime  re(|ulr.il   for 


•Condensed  from  n  statement  sent  to  the  technical  preas 
by  F.  H.  Cenfleld,  Rfflclency  Engineer.  Chlcngo  Civil  Service 
CommlsBlon.    Chicago,    III. 
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liumpliiK  hiis  been  tiil.i-ii  as  25  minutes;  the  avcruKc  latc'  -if 
luiiil  ciuilnjt  the  summer  montliH  at  3  ml.  per  hi-.;  anil  the 
iiveraKe  haul  diirlnB  the  winter  months  at  2V.  ml.  per  hi-. 
Ill  some  of  the  outlying  wards  where  It  la  very  ditlkult  to 
haul  a  load  duiliiR-  certain  months  of  the  year,  the  number 
of  months  durhiK  which  the  men  are  allowed  to  make  speed 
of  2^  ml.  per  hr.  has  been  Increased.  Many  writers  upon 
the  subject  assume  that  a  loaded  team  will  make  four  miles 
per  hour,  but  InvestlBatlon  of  conditions  ixIstliiK'  here  <loes 
not    bear    out    these    assumptions. 

After  studylns  the  conditions  viTy  raielnlly  In  each  ward 
of  the  city.  It  has  been  found  that  for  the  entire  city  the  av- 
erase  time  required  for  the  collection  of  one  load  of  rubbish 
averased   1.7   hours   In   summer   and   2.19   hours   In    winter. 

The  house  collection  of  Rarbage  Is  made  by  wagons 
equipped  with  steel  tanks  having-  a  capacity  of  about  2 ',4 
tons  of  garbage.  Each  ward  Is  divided  Into  garbage  dis- 
tricts and  collections  are  made  from  each  district  by  one 
driver  according  to  the  density  and  character  of  population. 
Under  ordinary  conditions  it  requires  an  average  of  approxl- 
inately  3  hr.  and  55  min.  to  collect  a  full  load.  Usually  the 
gieater  number  of  garbage  collectors  collect  one  load  per 
day  and  the  remaining  time  is  spent  either  In  going  to  and 
from  the  loading  station  or  disposal  plant,  or  In  waiting  at 
the    loading    station.  , 

All  garbage  which  is  collected  from  the  north  and  west 
parts  of  the  city  is  delivered  either  to  the  Chicago  Ave.  load- 
ing station  or  to  the  Oakley  Ave.  loading  station,  each  of 
which  is  located  on  the  north  branch  of  the  Chicago  River. 
The  garbage  is  transported  by  barge  to  the  reduction  plant 
at  39th  and  Iron  Sts.  The  garbage  delivered  to  these  two 
stations  in  1911  constituted  56%  of  the  total  garbage  col- 
lected. For  the  first  eight  months  of  1912  the  cost  of  opera- 
tion, maintenance  and  lighterage  chargeable  against  gar- 
bage delivered  at  Oakley  Avenue  Station  has  averaged  75c. 
per  ton,  and  at  Chicago  Avenue  Loading  Station,  64e.   per  ton. 

To  best  comply  with  the  ordinance  regarding  boxes  in 
which  to  collect  the  garbage  of  the  cit.v.  the  city  has  used 
sheet  steel  tanks.  These  metal  tanks  are  supplied  with  iron 
covers,  attached  by  hinges  with  a  common  rod  at  the  center 
of  the  top  of  the  box.  These  tanks  are  loaded  very  heavily 
at  times  ind  receive  considerable  rough  usage,  both  at  the 
loading  stations  and  at  the  reduction  plant.  The  use  that 
they  receive  on  the  barges  in  being  transported  from  the 
loading  stations  to  the  reduction  plant  is  especially  deterior- 
ating to  the  tank.  The  superimposed  bo.xes  rest  directly  on 
the  boxes  in  the  lower  tiers  and  this  has  considerable  to  do 
with  destroying  the  metal  covers.  Garbage  contains  con- 
siderable acid  of  various  kinds,  which  has  a  tendency  to  re- 
move the  paint  and  destroy  the  metal.  Many  of  the  covers 
are  completely  gone  and  are  being  replaced  from  time  to 
time. 

With  the  rapid  growth  of  the  motor-truck  industry,  many 
questions  have  arisen  as  to  the  adaptability  of  motor  trucks 
to  the  needs  of  various  city  departments.  The  Commission 
has  made  inquiries  of  municipalities  and  motor-truck  com- 
panies regarding  the  adaptability  of  their  product  to  the 
class  of  work  which  is  done  by  the  city.  The  "Engineering 
Magazine"  published  an  article  on  the  cost  of  operating  mo- 
tor trucks  in  the  October,  1912,  issue.  The  following  table 
appeared  in  this  article,  showing  the  increase  of  operation 
with    the    increase    in    tonnage: 

Increment  per 

Si?.e                                                                 Fixed  charges  mile 

1000   lb 5.07  0.08S6 

3    ton     5.33  0.0860 

5  ton    5.60  0.1253 

6  ton    6.00  0.1540 

7  ton    fi.lO  0.1718 

12iA-ton    train    7. -10  ii,2070 

The  cost  per  day  of  the  operation  of  a  motor  truck  is 
equal  to  the  fixed  charges  plus  the  miles  per  day  times  the 
cost  per  mile.  This  table  indicates  that  the  heavier  the 
truck  the  smaller  the  cost  of  operation  per  ton  capacity.  It 
is  very  evident  that  the  cost  of  hauling  per  ton  mile  by  this 
method  is  considerably  less  than  the  cost  per  ton  mile  of 
hauling  by  team  providing  the  truck  can  be  kept  in  continual 
operation  and  in  performing  the  work  to  which  it  is  best 
adapted.  There  is  no  doubt  that  teams  and  wagons  consti- 
tute the  cheapest  method  of  collecting  garbage,  rubbish  and 
street  dirt.  Teams,  ho-wever.  constitute  a  more  expensive 
method  of  remo\"ing  garbage  froi-n  the  center  of  collection 
to  the  disposal  plant,  especially  where  the  haul  is  any  con- 
siderable distance,  as  exists  in  most  sections  of  th  city.  In 
'Engineering  and  Contracting,"  for  Feb.  22,  1911,  an  article 
on  the  adaptability  of  motor  trucks'  to  contractor's  uses  ap- 
peared, contemplating  especially  the  haulage  of  heavy  ma- 
terials, such  as  crushed  stone,  cement  and  lumber.  These 
materials,  however,   differ  very  little  from  the  material  which 


the  Hiiriaii  uf  Streits  Is  required  to  handle  as  regardB  their 
bulkliii-MM  and  weight.  The  motor  tractor  especially  de- 
.Mci-lbe<l  In  this  paper  is  one  so  designed  that  it  may  replace 
the  front  wheels  of  an  ordinary  wagon  and  in  this  way  fur- 
nish the  motive  power,  as  well  as  the  front  running  gear. 
An  apparatus  required  to  make  this  change  consists  simply 
of  a  knee  jack  to  raise  the  front  of  the  wagon  while  the 
change  Is  being  made.  With  the  adoption  of  a  change  of 
this  kind,  ilefinlti'  time  schedules  can  be  arranged  for  gar- 
bage, rubbish  and  street  dirt  collection  or  refuse  wagons  for 
a   given   district    to   deliver   to   a   central    station    or  yard. 

There  are  a  number  of  methods  of  garbage  disposal  car- 
ried on  In  different  parts  of  the  country,  depending  mainly 
upon  the  conditions  existing.  The  following  are  the  pi-ln- 
clpal  ones:    (1)    Reduction;    (2)    Incineration;    (3)    Land    fills. 

The  advantages  and  disadvantages  of  reduction  are  a£ 
follows: 

Advantages: 

(1)    Garbage   changed    Into    a    product   of   commercial    value 
and    the    addition   of  an    Industry    to    the    community. 
Disadvantages: 

(1)  Ihieconomlcal  for  the  city  on  account  of  the  length 
of  haul  to  a  central  reduction  plant.  For  many  sections  of 
the    city    the    haul    Is    excessive    and    expensive. 

(2)  Labor  employed  must  have  considerable  experience 
and   skill. 

(3)  Large  first  cost  of  plant  and  high  maintenance  charges. 

(4)  Separate    collection    of    garbage    and    rubbish    required. 

(5)  Two  separate  systems  of  refuse  disposal. 

The  advantages  and  disadvantages  of  Incineration  of  gar- 
bage   arcis    follow: 

(1)  Complete  destruction  of  germs,  organic  matter  and 
offensive    gases  of  all   municipal   wastes. 

(2)  The  reduction  of  length  of  haul,  as  small  Incinerators 
can  be  operated  more  economically  than  small  reduction 
plants  and  can  be  established  locally  to  meet  the  needs  of 
local    sections. 

(3)  Unskilled  labor  can  be  largely  employed  in  the  opera- 
tion. 

(4)  No    separation    of    refuse    required. 
Disadvantages: 

(1)  Is  expensive,  as  there  are  no  byproducts  to  help  pay 
operating     expenses. 

(2)  Unless  experienced  firemen  are  employed,  results  are 
not    satisfactory    or    efficient. 

Owing  to  the  remoteness  of  certain  sections  of  the  city 
from  the  central  garbage-disposal  plant,  the  separation  of 
refuse,  as  defined  by  the  city  ordinance,  has  been  imprac- 
tical and  uneconomical.  In  these  districts  all  house  refuse 
has  been  collected  together  and  has  been  disposed  of  In 
either  low  swampy  lands  or  in  clay  holes.  Up  to  the  present 
time  this  method  of  disposal  has  met  with  very  little  ob- 
jection. However,  the  time  when  this  method  will  not  meet 
the  conditions  of  these  localities  is  close  at  hand.  The  geo- 
graphical locations  of  these  districts  and  the  character  of 
population  within  them  will  make  it  practically  impossible  to 
economically  obtain  the  proper  separation  of  garbage  from 
the  other  forms  of  house  refuse,  or  to  dispose  of  garbage  at 
a  central  disposal  plant.  It  will  be  necessary  within  a  short 
period  of  time  to  devise  some  method  of  disposing  of  refuse 
in   these  districts  in  local  plants. 

A  combination  plant  in  which  the  salable  portion  of  the 
refuse  collected  can  be  sorted  and  the  balance  destroyed  by 
fire  is,  no  doubt,  the  most  practical,  and  will  meet  the  needs 
of  these  districts  in  the  most  economical  manner.  It  may  be 
that  some  revenue  may  be  obtained  from  the  power  that 
might  be  generated.  However,  this  feature  has  been  given 
no  consideration  and  the  economy  of  this  method  is  based  on 
reducing  the  time  spent  in  long  hauls  and  unproductive  work 
and  the   sanitation   of  the  whole  locality. 

The  number  of  pounds  of  garbage  to  be  collected  has  beea 
estimated  in  the  same  manner  as  has  the  number  of  loads  of 
rubbish.  It  has  been  assumed  that  various  wards  having  the 
same  character  of  population  and  having  the  same  general 
conditions  should  collect  the  same  number  of  pounds  of  gar- 
bage per  load.  Keeping  these  facts  in  mind,  the  number  of 
pounds  of  garbage  per  load  to  be  expected  for  1913  has  been 
averaged  over  these  various  wards  and  over  the  various 
years.  After  having  estimated  the  number  of  pounds  per 
load  to  be  hauled,  the  number  of  loads  per  month  is  directly 
obtainable. 

Using  the  time  of  collection,  the  rate  of  haul  under  vary- 
ing conditions,  the  distance  to  be  hauled  to  the  point  of  dis- 
posal, and  scale  of  labor  and  teams,  a  standard  cost  of  collec- 
tion and  hauling  has  been  determined,  and  estimates  made 
[a  large  detailed  table  giving  many  data  by  wards  is  omitted, 
since   it   is  chiefly  of  local   value. — Ed.]. 

The  investigation  described  above  was  made  by  the  Chi- 
cago Civil  Service  Commission  under  the  direction  of  Major 
James  Miles,  examiner  in  charge,  and  J.  L.  Jacobs,  engineer 
in  charge,  F.  H.  Cenfield  and  A.  B.  Segur,  Engineers  of  the 
Efficiency    Division. 
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Allowance  for  Evaporation    from 
Reservoir    Surfaces 

By  Gex.  H.  M.  Chittexdex* 

In  a  recent  investigation  of  the  water-supply  capable  of 
being  derived,  by  the  aid  of  storage  reservoirs,  from  a 
certain  watershed,  the  writer  was  impressed  with  what 
seemed  to  him  the  rather  careless  method  adopted  by  en- 
gineers of  standing  in  making  allowance  for  the  evapora- 
tion from  reservoir  surfaces.  The  rule  almost  invarialdy 
adopted  is  to  estimate  the  gross  yield  from  the  watershed 
including  the  reservoir  area,  on  the  basis  of  the  laud  run- 
off and  then  deduct  the  assumed  evaporation  from  the 
reservoir  surface.  Since  the  run-off  from  the  reservoir 
area  is  100  per  cent,  of  the  rainfall,  and  from  other  por- 
tions of  the  watershed  only  a  small  fraction  of  this,  the 
correct  method  would  evidently  be  to  figure  the  run-off 
from  the  watershed  exclusive  of  the  reservoir  area,  add 
to  it  the  run-off  (^rainfall)  on  the  reservoir  itself  and 
then  deduct  the  surface  evaporation.  \Yith  the  reservoir 
area  very  small  compared  with  the  watershed  area,  the 
error  involved  in  the  usual  method  is  relatively  quite 
small,  and  as  it  is  invariably  on  the  side  of  safety  there  is 
ordinaril}-  no  objection  to  its  use.  Where,  however,  water 
is  scarce  and  supplies  are  figured  somewhat  to  a  nicety, 
it  seems  worth  while  to  eliminate  tliis  error  from  the 
estimates.  In  a  case  recently  considered  by  the  writer 
the  error  of  the  usual  method  amounted  to  about  2,000,- 
000  gal.  daily,  as  an  annual  average.  Of  course,  in 
actual  operation,  the  error  would  be  eliminated  anyway, 
and  the  advisability  of  correcting  it  in  the  estimates  de- 
pends upon  the  accuracy  with  wliich  it  is  desired  to  com- 
pute them. 

For  the  purpose  of  expressing  these  relations  in  alge- 
braic terms 

Let  A  represent  the  area  of  any  watershed,  including 
reservoir  area. 

Let  a  represent  the  reservoir  area  in  the  same  square 
unit. 

Let  7?  represent  the  average  depth  of  rainfall  on  the 
watershed  for  any  period  in  lineal  units. 

Let  r  represent  the  average  depth  of  run-off  assumed 
for  the  watershed  for  the  same  period. 

Let  E  represent  the  assumed  depth  of  evaporation  for 
the  same  period. 

Then  the  algebraic  expressions  for  the  yield  from  the 
watershed  bv  the  two  methods  will  be  as  follows: 

M)     Ar'—  aE 

(2)  (A  —  n)r  -f  all.'  —  E)  =  /!;•  —  aE  + 
a(R  —  r) 

As  a(R  —  r)  is  always  positive,  ( 1  )  is  always  less  than 
(2)  by  the  value  of  this  third  term. 

The  first  form  of  (2)  given  above  illustrates  one  of  the 
common  phenomena  of  nature.  It  is  nuinifest  that  the 
larger  a  is  compared  witli  A,  and  the  larger  E  is  com- 
pared with  li  the  smaller  will  be  the  value  of  (3)  and  that 
it  may  actually  be  negative.  Take,  for  example,  the 
great  natural  reservoir.  Lake  Superior,  whose  area  (a)  is 
very  nearly  04A.  In  the  dry  hot  term  of  later  summer 
when  li  is  small  and  ;•  relatively  smaller  still,  and  E  or- 
dinarily much  greater  than  /'.  the  first  term  of  the  ex- 

•Pr<-i»lclfnt  Pfirt  of  Honttlt-  CommliiMloniT»,  Ccnlial  IliiHd- 
InK.   Seattlf,   Wanh. 


pression  may  become  very  small  and  the  second  term 
negative  and  ven*  large,  so  that  the  algebraic  sum  mav 
be  a  negative  quantity.  In  fact  this  is  what  actually 
happens.  As  is  well  known,  the  surface  of  this  great 
reservoir  falls  in  mid-summer  with  a  rapidity  which  can- 
not be  accounted  for  by  the  discharge  at  its  outlet. 

It  is  scarcely  necessary  to  point  out  that,  in  localitie.'-- 
where  evaporation  and  rainfall  are  practically  equal, 
evaporation  from  the  reservoir  surface  may  be  left  out  of 
consideration,  provided  the  reservoir  area  is  excluded 
from  the  run-off  estimates;  also  that  the  reservoir  area 
will  be  a  source  of  loss  whenever  E  is  greater  than  R,  and 
a  source  of  gain  whenever  it  is  less. 

An  anticipated  criticism  in  regard  to  /•  will  be  consid- 
ered. It  may  be  said  that  r  should  represent  the  average 
run-off,  taking  into  consideration  the  100%  run-off  on 
the  reservoir  area.  If  this  were  done,  then  expression  (1) 
would  give  a  correct  result.  B\it  it  is  scarcely  ever  done, 
r  being  always  assivned  as  the  land  run-off'  unaffected  by 
tlie  reservoir  area. 

A  High-Speed  Hacksaw  Driven  by 
Electric    Motor 

The  power  hacksaw  shown  in  the  accompanying  cut  is 
so  constructed  that  the  length  of  -stroke  is  automatically 
adjusted  by  the  size  of  the  stock  being  cut,  so  that  prac- 
ticallv  the  entire  blade  is  in  service  at  each  stroke.     An 


.\n    I  \M':;(i\  i:i)  Tvi'i:  oi'   l'oui:i;   IIvckswv 

automatic  lubricating  system,  a  gage  for  limiting  the 
depth  of  cut,  a  swivel  vise  for  angle  cutting,  and  a  d(!- 
vice  for  raising  the  saw  blndc  on  the  back  stroke  are 
some  of  the  sjiecial  features  of  this  nnichine. 

A  Crocker-Wheeler  Vl*-''l'-  22()-V()lt,  direct-current 
motor,  with  variai)le  speed  control,  drives  the  saw  through 
a  chain  licit  and  gears.  The  motor  speed  is  ca|>able  of 
Miriatiun  rmm  '>M  to  110(1  r.p.m..  giving  a  specil  varia- 
tion of  from  *(()  to  100  strokes  per  min.  fitr  the  ^iiw.  Tlic 
saw  is  made  by  K.  K.  .\tkins  &  Co.,  nC  I  iHll:in,i|iiilis. 
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Maintenance  Encjinecring  in    Railroad 
Work* 

'I'lic  I'liirl'  I'licniy  III'  llic  iiiaililcnMlicc  (■ii;4-iiH'cr  is  \v;iIim- 
ill  sciiiir  Idiiii  or  olliiT.  I  liMiiiaxc  •"'lioiild  iml  !«■  rnr;:(illcii 
ill  llic  cai-lv  sla;;('s  of  an  (■ii.i;in('criiii,f  wcu-k.  \Ut  ikiI  ilip  a 
i-oiul  to  ,i;i't  miller  a  railway,  or  a  rail\va\  lo  ucl  iiihIit  a 
road,  wilhout  some  tlioiiiilit  as  lo  Ihc  possiliiliiv  of  draiii- 
iiiff  the  dt'prcssioii   |)ro|ioscd. 

Ill   (k-aliiifi:   wilh    sled    liridp'    lloors    Ijicix'    arc     lliivc 

cotir.scs  opi'ii  lo  till'  di'sii;ii('r:     (I)  'I'o  make  the  II ■  a- 

open  as  possililc.  with  no  jjlarc  I'oi'  wain-  to  lodjrc.  and 
<'Vt'ry  facility  i'oi-  its  gettinjj  away  (|uii-l<ly  ;  (2)  to  |)rotcc-i 
the  stoelwoi'k  floor  .so  tlioronf^ldy  that  walor  cannot  <;i'l 
to  it:  (;M  a  coniproini.se  coiir.sc.  Hvcn  the  worst  drained 
hriduc.  liowe\cr.  does  not  sud'er  so  nuich  as  one.  over  a 
railway,  wilh  a  Hoor  so  desiirncd  that  steam  and  frase.-i 
from   locomotives  cannot  escape   fi'cclv. 

When  a  striictiire  fails,  it  is  iniportanl  that  a  correct 
diajfiiosis  should  he  niaik'.  Otherwise  tlie  treatnieni  may 
he  all  wronu'.  and  may  lead  to  larj^e  exjKUidilnre.  wIk'h 
.sonietliinj;  (piitc  simple  and  incNpensixc  would  lia.e  met 
the  <'vil   equally   well. 

One  instance  is  recalled  where  an  intelligent  inspector, 
cliinhing  among  the  girders  of  a  viaduct  1  ii)  ft.  high, 
found  that  there  were  signs  of  movement  where  the  gird- 
ers rested  on  the  piers.  The  first  tiling  to  find  out  was 
whether  the  girders  were  moving  on  the  pier,  or  the  ])ier 
moving  under  the  girders;  and  oh.servations  extending 
over  some  time  were  necessary  to  settle  this  point.  Ther<' 
was  then  no  douht  that  it  was  the  pier  that  was  moving. 
and  getting  increasingly  out  of  pliimh.  l""oi'lunately.  the 
next  pier  was  an  unusually  massive  one,  and  it  was  pos- 
sible with  a  .system  of  tie  rods  attached  near  the  hase  of  it 
to  get  hold  of  the  faulty  pier  near  the  top,  and  entirely 
stop  the  movement.  From  tlie  date  of  tiie  first  observa- 
tions to  the  tightening  uj)  of  the  tie  rods,  there  had  been 
a  movement  of  ly^  in. 

Similarly,  if  one  is  called  upon  to  deal  with  an  abut- 
ment which  is  bulging  and  out  of  plumli,  the  first  thing 
to  find  out  is,  to  what  the  failure  is  due:  is  it,  for  in- 
stance, the  result  of  (1)  had  foundations!-'  (vM  of  col- 
liery workings  (and  old  workings  which  nobody  knows 
much  about  are  sometimes  \ery  troublesome)  ?  (o)  of  ex- 
(•essive  pressure  from  swelling  clay  or  defective  draina.^e 
behind!-' or  (4)  of  imperfect  Iniilding  and  want  of  pi-o]]ei- 
bond,  or  sufticient  sei-tion  in  llic  wall  iiself!--  'I'lie  U'cat- 
ment  will  entirely  depend  on  the  diagnosis.  For  instance, 
it  would  simply  be  waste  of  money  to  rebuild  or  reface  if 
colliery  workings  were  the  cause  of  the  trouble,  unless  in- 
deed the  settlement  due  to  them  had  quite  ceased. 

In  the  design  of  new  works  the  consideration  of  the 
likelihood  of  future  alteration  has  a  bearing  on  the  ma- 
terials to  be  used.  If  it  is  likely  to  come  soon,  one  does 
not  build  with  the  same  solidity  adopted  if  the  structure 
is  to  be  one  of  real  permanence.  In  designing  bridge 
work,  some  of  our  predeces.sors  in  days  gone  by  lunc 
added  large  margins  to  the  calculated  strengths  of  their 
structures,  remembering  the  effect  of  corrosion  and  the 
tendency  to  increase  the  weights  of  locomotives,  eti-.  We 
are  now  reaping  the  benefit  of  this  liberal  policy;  for  had 
things  been  calculated  more  closely,  our  maintenance  ex- 
]ie!iditure  would  now  be  largely  increased. 

•.\bstract  of  article  in  the  "Joui-nal"  of  the  .lunior  Insti- 
tution of  Engineers.  London,  England,  by  A.  Cliffoid  Swales, 
Secretary. 


A  Design  of  I'ucl-Oil    Burner  Atomiz- 
ing Oil  at  High  Pressure  with  Air 
Under  Low  Pressure 

The  de-ign  of  fuel-oil  burner  shown  in  the  accompany- 
ing ligiire  has  been  arranged  in  an  attempt  to  incr(ase 
IIk!  eMi(-i(  ney  of  oil  conibii.-i  ion  for  boiler  and  nietallnrgi- 
i-al  furnace-.  A  (liaracteiist  i(-  of  many  low-pressure  oil 
liiii-nei-s  has  been  their  itien'ective  atomization  of  the  oil 
and  a  (-onse(jiienl  low  (-ombtistion  efficiency.  TIutc- 
forc  recoil  i-,>e  lias  nsnally  hei'ii  made  to  liigh-])ressure  air 
or  sleaiii  foi-  aloniizin-.'.  lint  Ihc  general  dilliculty  which 
seems  lo  lia\e  I  cell  enecjiilitercd   here  lies  in   the  dini(-iillv 


■  :0  lb.  Pressure  Oil 


A  FrKL-oii,  P.rii.Ni;i(  Usi\(i  Oir.  .\r  Tlrcii  riii-:ssi-i;i;  .wn 
All!  .vr   Ijow   I'i:i:ssri;i; 

(Desisiied    by    H.    B.    Stil-/!.    Philadelphia). 

of  thorough  mJxiure  of  the  oil  iiarticles  uilb  the  profier 
amount  of  air  on  aeconiit  of  the  high  vclocit\-  of  the 
former. 

This  design  shown  (-oin])rises  an  inner  nozzle  throutrh 
which  oil  is  forced  at  oO  lb.  pressure.  At  the  end  of  the 
passageway  in  this  nozzle  is  a  small  orifice  and  within 
the  pass.ige  is  plaoecl  a  spindle  bearing  a  spiral  fin,  whieb 
is  claimed  to  cause  the  oil  on  delivery  to  rotate  and  sjjread 
out  in  a  cone-shaped  film.  Around  the  inner  nozzle  above 
mentioned  is  a  casing  through  which  air  passes,  and  with- 
in this  casing  is  a  larger  spindle  also  with  a  spiral  fin, 
which  it  is  claimed  gives  the  air  a  whirling  motion  as  it 
pas.ses  out.  By  the  velocity  of  the  air  in  a  radial  direc- 
tion from  the  burner  axis,  a  certain  amount  of  suction 
seems  to  he  produced  which  draws  the  oil  particles  into 
the  (urreiit  of  air.  This,  it  is  claimed,  results  in  the  de- 
sired intimate  mixture  and  atomization.  The  shape  of 
the  issuin.<r  flame  is  controlled  by  the  shajie  of  the  bell 
mouth  of  the  outer  orifice. 

It  is  reported  that  competitive  tests,  conducted  in  V^Vl, 
at  the  plant  of  the  Link  Belt  Co.  in  Xicetown.  Pa., 
showed  that  this  type  of  burner  required  only  some  31% 
of  the  amount  of  fuel  of  high-pressure  burners  in  u.se. 
Sizes  have  been  made  to  give  a  capacity  range  of  from 
under  1  gal,  ol  oil  per  hour  to  over  400. 

Tills  design  is  the  work  of  H.  B.  Stilz,  19.38  X..  Mar- 
\ine  St.,  I'hiladeliiliia,  reiiii.,  from  wiiom  this  informa- 
tion has  been  obtained.  The  device  is  protected  by  broad 
]iatent  (lainis. 

A  butter-tub  cover  lodg-ed  in  a  sewer  pipe  joint  at  Hutchin- 
son. Kan.,  according  to  reports,  and  cut  off  the  flow  of  sewage 
as  completely  as  if  it  had  been  a  valve  placed  there  for  the 
purpose. 


110 


E  X  G  I  X  E  E  E  1  X  G     X  E  W  S 


Vol.  69.  Xo.  ;i 


Suggested  Salary   Schedule  for  New 
York  City  Engineering  Employees 

The  Board  of  Estimate  and  Apportionment  of  Xew 
York  City,  which  has  final  decision  on  all  appropriations 
in  the  city  budget,  recently  appointed  a  committee  of  its 
members  to  standardize  the  salaries  of  positions  in  the 
municipal  civil  service.  As  the  city  has  several  thou- 
sand engineering  employees  this  committee  requested  the 
society,  known  a.s  The  Municipal  Engineers  of  the  City 
of  New  York,  composed  of  about  600  engineers  in  the 
cit}'  service,  representing  22  departments  or  bureaus,  to 
suggest  a  uniform  classification  of  grades  and  a  schedule 
of  salaries  for  each  grade. 

The  society  delegated  this  work  to  a  committee  of 
Its  prominent  members.  The  committee  has  given  the 
subject  several  months  of  deliberation  and  has  just  ren- 
dered its  final  report,  which  has  been  tabled  until  the 
February  meeting,  for  further  discussion.  From  the 
results  of  the  discussion  at  the  meeting  of  the  society 
held  Dec.  23,  there  appears  to  be  a  division  of  opinion 
which  will  test  the  fundamental  objects  of  the  society  as 
a  professional  organization. 

An  abstract  of  the  report  submitted  by  the  society's 
committee,  for  transmi.ssion  to  the  Board  of  Estimate 
and  Apportionment,  is  as  follows: 

EXISTING  SALARY  SCHEDULES 
The  positions  in  tho  N<>w  Yorl^  City  enRineering-  service  are 
at  present  graded   according   to   limits   of  salaries:    the   limits 
are  fixed  as  follows,  the  amount  siven  in  each  case  being  the 
minimum  salary  for  the  grade: 

Grade  A.   $300   per  annum 

B,  600 

C,  1200       •• 

D,  1800       " 

E,  2400       " 

Practically,  grades  A  and  B  are  useless,  for  no  engineer- 
ing positions  are  paid  so  small  a  salary  as  $600. 

For  the  Inspection  service,  the  grades  are  as  follows: 

Grade   1,   $900  per  annum 

2,  1200   " 

3,  1500   ■• 

4,  1800   '■ 

5,  2100   " 

6,  3000   " 

Here  "grade"  is  really  used  to  comprise  in  each  instance 
a  group  of  grades.  This  is  a  somewhat  perverted  use  of  the 
word,  and  has  led  to  or  permitted  the  numerous  Irregular 
salaries  found  upon  the  city  payrolls. 

Appointments  from  open  competitive  lists,  as  well  as  from 
promotion  lists,  are  made  to  positions  of  the  same  title  at 
different  rates  of  compensation  and  'in  different  grades  in  the 
various  departments,  for  work  of  the  same  market  value. 
Unnecessary  promotion  examinations  are  thus  required,  due 
to  arbitrary  and  illogical  grading. 

SUGGESTED   NEW  SALARY   SCHEDULE 

REVISED  NOMENCLATURE— The  first  recomm.  ndation  Is 
a  suitable  nomenclature,  as  a  means  for  adequately  express- 
ing the  suggestions  as  to  standardization  of  salaries  and 
grades.  In  the  following  definitions  an  endeavor  has  been 
made  to  conform  closely  to  present  practice  of  the  Municipal 
Civil   Service   Commission. 

CLASS — A  distinction  based  partly  on  method  of  appoint- 
ment and  partly  on  general  nature  of  service  rendered;  there 
are  four  classes:  Exempt,  Competitive.  Noncompetitive  and 
1^1  bor. 

TITLE — The  name  of  a  rank  or  of  a  position,  as  Rodman, 
In.ip.etor,  Engineer.  Draftsman.  Mechanical  Engineer.  Chief 
Knglneer. 


RATING — The  mark  or  the  order  of  standing  on  a  list 
resulting  from  an  examination. 

POSITION — A  place  or  office  in  an  organization  having 
certain  duties  or  functions,  determined  by  those  in  authority; 
there  may  be  one,  a  few  or  many  of  a  kind  in  an  organization! 
Position  is  solely  an  organization  unit.  A  position  may  have 
different  salaries  from  time  to  time,  that  is,  the  incumbent 
may  be  in  different  grades.  For  example,  a  young  man  may 
be  put  in  a  position  of  responsibility,  in  a  minimum  grade, 
but  with  increased  value  of  services  due  to  experience  and 
greater  efficiency  may  be  advanced  to  a  higher  grade,  while 
still  performing  the  same  set  of  duties.  Positions  should  be 
designated  by  titles,  as  brief  as  practicable,  suggesting  clearly 
the  functions  or  duties  of  the  employee,  for  example:  Rodman, 
Electrical  Engineer,  Designer.  Section  Engineer,  Deputy  Chief 
Engineer;  wherever  practicable  these  titles  should  coincide 
with  those  of  the  civil  service  ranks. 

RANK — A  term  indicating  in  a  general  way  the  relative 
importance  of  various  kinds  of  positions,  but  not  necessarily 
descriptive  of  the  special  duties  of  a  position  of  the  given 
kind  in  a  specific  organization:  for  example:  Axeman,  Rod- 
man,  Draftsman,  Assistant  Engineer,   Engineer. 

GRADE — A  distinction  governed  onl.v  by  annual  rate  of 
salary.  There  are  two  or  more  grades  in  each  rank,  but  for 
each  grade  only  one  salary,  fixed  and  uniform  for  all  depart- 
ments and  bureaus.  The  grades  are  numbered  consecutively 
from  the  lowest  to  the  highest,  in  one  series. 

GROUP — A  set  of  grades  within  which  advancement  is 
without  examination.  For  promotion  from  one  group  to  a 
higher  group  or  for  entrance  to  a  group  an  examination  is 
required.  In  some  ranks  there  is  but  one  group,  and  conse- 
quently no  group  designation  is  needed:  In  ranks  demanding 
more,  the  groups  are  designated  A,  B,  etc.,  in  ascending  order. 
DEP.ARTMENT — For  the  purposes  of  this  report  only, 
includes  "bureau."  "board,"  "commission"  and  other  similar 
divisions  of  the  city  government. 

PROPOSED  RANKS  AND  GRADES— In  standardizing  the 
engineering  and  other  branches  of  the  city  service,  sharp 
distinction  must  be  made  between  organization,  which  covers 
the  selecting  and  arranging  of  the  number,  titles  and  rates 
of  pay  for  the  various  positions  required  by  the  different 
departments,  and  grading  of  the  positions  by  ranks  and 
salaries  for  purposes  of  municipal  accounting  and  civil  ser- 
vice regulation.  No  recommendations  are  made  in  detail 
along  the  lines  of  organization.  Recommendations  are  made 
for  grading  positions  in  the  engineering  and  inspection  ser- 
vlct'S  under  titles  and  rates  of  pay;  for  general  rules  to  be 
applii'd  to  entrance,  advancement  in  salary  and  promotion 
in  said  services;  and  for  a  method  making  the  standardized 
schedule  effective.  Simplicity  in  civil  service  classification 
and  grading  is  most  desirable,  for  administrative,  economical 
and  moral  reasons.  To  this  end  ranlcs  and  grades  should  be 
few. 

A  grade  will  always  Indicate  a  definite  salary,  whatever 
the  employee's  title,   in   all   branches  of  the  service. 

This  continuous  numbering  of  grades  indicates  clearly  the 
relative  money  values  put  upon  different  kinds  of  service 
and  makes  plainer  an  employee's  steady  advancement  In  com- 
pensation  as   he   progresses   in   experience   and   fitness. 

Positions  such  as  architect,  chemist,  bacteriologist  and 
others  requiring  technical  knowledge,  of  each  of  which  there 
are  a  small  number,  shall  be  subject  to  the  same  grouping, 
grading  and  rules  governing  advancement  as  are  Rodman, 
Instrumentman,  Assistant   Engineer  and   Engineer, 

The  maximum  salaries  for  Instrumentman,  Draftsman  and 
Junior  Engineer,  are  identical,  and  employees  In  any  of  these 
ranks  are  eligible  to  the  rank  of  Assistant  Engineer,  but  only 
upon  passing  the  proper  examination,  and  after  necessary 
lingth  of  si'rvlce. 

The  minimum  rate  of  advancement  is  intended  to  he  as 
Indicated  in  the  above  table  from  Grade  1  to  and  including 
Grade  9.  It  is  intended  to  .issure  steady  progress,  certain 
conditions  having  been  satisfieil,  pursuant  to  a  general  resolu- 
tion or  similar  action  of  the  appointing  power,  covering 
routine  cases.  This  plan  should  simplify  procedure,  especially 
In  the  larger  organizations,  and  should  give  the  employee 
a  more  denlte  basis  of  expectation  as  to  his  Income.  Many 
private  concerns  have  a  similar  practice. 

This  comijletes  the  suggt^stcd  schedule  of  salaries,  but 
the  comniillee  went  further  and  rccoiiiiiicinlcd  rules  niul 
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Engineer. 

Group  B Ungraded.  «ll  000  and  upward 

SUGGESTED  STANDARD  SCHEDULE  FOR   INSPECTC3RS  ON 
ENGINEERING  WORK 

Rank  and  Group        (irade  .\nnual 
Salary 

Inspector 3  $1  050  Inerease  at  the  end  of  the  second  year 

Group  A 4  1   200  in  this  group  to  Grade  4. 

Group  B .5  $1   3M)  Increase  at  the  end  of  third  .year  in 

0  1  500  this  group  to  Grade  6. 

Group  C 7  $1  6.W  Increase  at  the  end  of  third  year  in 

8  1  800  this  group  to  Grade  8;  inerease  at 

9  1  9.W  the  end  of  sixth  year  to  Grade  9. 
Chief  Inspector.               10  $2  100 

11  2  400 

12  2   700 

13  3  000 

regulations  to  govorii  ai)poiiitiiieiit.';  and  promotion. 
These  rules  apply  to  engineering  grades  not  in  the  in- 
spection service  and  provide  that  all  appointments  below 
the  rank  of  engineer  shall  be  made  at  the  minimum 
grade  for  each  position;  advancement  in  salary  shall  be 
made  according  to  length  of  service,  subject  to  a  satis- 
factory service  record;  advancement  shall  be  made  only 
after  a  year's  .service  in  the  next  lower  grade,  but  ex- 
ception is  made  where  there  is  a  vacancy  in  the  higher 
grade;  promotion  examinations  are  to  be  held  at  stated 
intervals  and  any  employee  of  the  lower  rank  may  enter 
irrespective  of  his  length  of  service,  but  shall  not  be 
eligible  for  promotion  until  after  at  least  six  months' 
service  in  the  lower  rank;  positions  in  the  higher  ranks 
are  to  be  filled  so  far  as  possible  by  promotion;  below 
grade  11  open  competitive  examinations  are  to  be  com- 
bined with  promotion  examinations,  but  persons  on  the 
promotion  list  shall  have  preference  for  appointment 
over  those  on  the  competitive  list;  for  ranks  above  grade 
13  the  competitive  examination  for  original  appoint- 
ment shall  consist  of  two  parts,  the  first  part  to  be  of 
general  character  and  limited  to  engineering  principles, 
^^hile  the  second  part  shall  be  directed  to  the  work  of 
the  department  in  which  the  vacancy  exists,  and  only 
tho.se  passing  the  fir.st  part  shall  be  eligible  for  the  second 
part,  the  rating  of  the  second  part  to  be  the  final  rating ; 
candidates  for  promotion  shall  be  required  to  pass  only 
the  second  part  of  the  examination  and  their  rating  shall 
be  the  mean  of  that  obtained  in  the  examination  and  that 
deemed  by  the  Civil  Service  Commission  to  represent 
their  experience  and  efficiency  as  shown  by  their  civil- 
serxice  record  and  the  reports  of  their  superior  engi- 
neer officers :  ])referred  lists  for  other  departments  need 


iKii  lie  used  wlu'ii  proniotion  lists  are  available  by  tiie 
ilfpartnicnt  in  wliicli  the  vacancy  occurs  unless  requested 
by  ihc  appointing  [xiwcr;  service  in  any  grade  beyond 
llic  li'iiii  li.xed  Tor  lliat  grade  shall  be  so  construed  as  to 
give  the  ciniiloyce  the  same  privilege  for  advanccmont  as 
if  the  service  had  Ikk'Ii  rendered  in  tlu-  next  higher 
grade  or  grades.  For  iingradt^d  jiositions  no  further 
examinalion  should  he  held  or  only  special  e.xaiiiiiiatioii  to 
meet  the  special  reciuirciiients  of  the  ca.se. 

'J"he  committee  rccoiiiiiifMils  a  wider  range  of  choice 
from  the  eligible  lists  for  tlif  higher  grades;  for  grade 
1.'!  anil  higher  the  choice  should  be  extended  to  include 
any  one  of  the  five  highest  on  the  eligible  list.  The 
ccrlilieil  eligihle  lists  should  be  so  classified  as  to  indi- 
cate the  men  having  special  fitness  along  certain  branches 
of  engineering. 

DiStT'ssio.v — Those  will)  spoke  in  opjiosition  to  this 
report  at  the  meeting  on  Dcr.  2'.i,  claimed  that  the  pro- 
posed schedule  of  salaries  has  a  lower  maximum  for  the 
positions  of  instrunicntman,  draftsinan  and  junior  engi- 
neer than  tho.se  prevailing  under  the  present  schedule; 
that  the  adoption  of  the  i)ropo.«cd  .schedule  would  in  effect 
produce  a  15%  reduction  in  the  highest  salaries  of  the.se 
positions,  whereas  this  was  an  opportunity  to  recom- 
mend a  general  increase  in  salaries.  The  older,  more 
experienced  and  higher  .salaried  members  of  the  society, 
who  largely  conijiosed  the  committee,  believed  that  the 
propo.sed  schedule  is  the  fairest  to  the  profession  as  a 
whole.  They  have  endeavored  to  equalize  grades  and 
salaries  for  the  same  kind  of  .service,  with  the  least  pos- 
sible injury  to  individuals,  though  some  hardship  of  thi.s 
kind  is  inevitable;  and  at  the  same  time  keep  the  total 
expenditure  of  the  city  for  its  engineering  services  ap- 
proximately the  same. 

The  committee  believes  the  question  is  one  which  in- 
volves the  dignity  of  the  society  and  of  the  engineering 
profession,  and  are  opposed  to  making  a  direct  applica- 
tion for  a  higher  rate  of  compensation  for  the  lower  posi- 
tions than  is  already  the  average  for  tho,se  positions. 


Road    FunilN    from    Motor    V'ehielpN    In    Maxsnehusetts — For 

the  fiscal  year  ending-  the  first  of  December,  there  were 
registered  in  Massachusetts  upward  of  60.000  motor  vehicles, 
including-  cars,  trucks  and  cycles,  and  their  estimated  value 
is  over  $90,000,000.  In  the  taxation  of  these  cars  the  sum 
yielded  was  over  $1,500,000.  The  fees  paid  by  the  motor-car 
owners  amounted  to  $614,665  and  the  fines  were  $29,108.  This 
maltes  a  total  of  $2,143,773  that  motoi-vehicle  owners  have 
paid  toward  state  and  municipal  expenses.  How  much  of  the 
taxes  has  been  used  for  road  work  there  is  no  means  of  de- 
termining, bul  the  $643,773  paid  in  fees  and  fines  all  goes  to 
the  purposes  of  the  State  Highway  Commission,  and  after 
the  expenses  of  the  automobile  department  are  paid  is  used 
on   the   roads. 

The  figures  for  the  fiscal  year  just  ended  show  an  in- 
crease of  about  29%  in  the  number  of  automobiles  that  have 
been  registered  over  last  year,  the  actual  increase  is  11.225 
cars.  The  increase  in  revenue  from  fees  and  fines  is  $139.- 
580.  There  -were  registered  50,132  cars,  which  represent  as 
nearly  as  can  be  estimated  the  actual  number  of  machines 
used  in  the  state.  Included  in  the  total  car  registrations  were 
4040  commercial  vehicles,  the  increase  in  these  being  almost 
100%. 

The  preponderance  of  the  small  car  is  interesting,  fully 
40%  of  all  the  cars  registered  being  in  the  20-  to  30-hp.  di- 
vision, where  the  fee  is  $10  per  car.  Only  about  25%  of  all 
the  cars  registered  were  above  30  hp.  The  small  number 
of  very  high-powered  machines  is  striking,  only  about  1  ,"; 
of  the  total  being  cars  of  50  hp.  and  above.  About  8%  of 
the  registrations  were  commercial  motor  vehicles.  There 
are    66,546    persons   licensed    to    drive    automobiles,    or   nearly 

one   motorist   to  every   50   of   the   state's   entire   population. 

[Boston    "Evening-    Transcript"]. 
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Stone  Crushing  and  Screening,  Fairmount,  111. 


l>v  K.  E.  Casi'auis* 


SI  yorsiS — Plants  for  tlie  prod ucl ion  of  crushed,  sluiie 
have  had  a  notable  development  in  this  country,  owing  to 
the  very  great  demand  for  such  material  for  blaxf-fitrnare 
fiu.r,  concrete,  road  inak-ing,  railway  batlai<ting.  etc.  Two 
features  of  this  development  are  (1)  the  great  capacity 
of  the  crw^hers  in  regard  to  size  of  stone  handled  tthus 
reducing  the  labor  and  co.vt  of  quarry  work),  and  (2) 
the  extensive  use  of  machinery  and  mechanical  appliances 
to  reduce  the  labor  cost  and  labor  troubles  of  the  en- 
tire plant.  The  article  given  below  describes  a  plant 
which  produces  .<<tone  for  blaj<t-furnace  and  cement-mill 
use  exclusively.  The  crushers  are  of  the  roll  type,  and 
slips  (automatically  loaded)  deliver  the  crushed  stone 
to  the  .sizing  screens.     The  plant  presents  a  number  of 


111.,  mill  Gary.  Ind.;  and  also  for  mixing  with  sla.s  at  the 
mills  of  the  Universal  Portland  Cement  Co..  at  BiilRng- 
ton,  Ind.    The  material  consists  of  a  high-grade  calcite. 

Operations  started  in  1898.  At  that  time  the  crush- 
ing plant  was  equipped  witli  a  Xo.  G  Gates  breaker,  which 
was  soon  after  replaced  by  a  No.  ly^.  The  latter  con- 
tinned  in  service  until  10()4,  when  a  new  plant,  includ- 
ing a  Xo.  9  Gates  breaker,  was  installed.  This  lias  been 
operated  continuously  both  day  and  night,  until  the 
present  year.  The  Xo.  9  plant  is  erpiipped  with  hoists, 
continuous  bucket  elevator,  screens,  etc.,  such  as  are 
commonly  installed  for  .similar  purjioses.  The  present 
plant,  described  in  this  article,  is  installed  with  a  view 
to  securing  the  best  possible  operating  efficiency  not  only 
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speci/il  features  in  its  Mechanical  ci/uiiniienl.  I>is(rip- 
tiotix  of  large  stone-cr'ushing  plants  and  large  cru.'<hers 
of  the  gyratory,  roll  and  jaw  types  will  he  found  in 
EN-Gi.\i:EitiN(j  Xinv.s  of  June  4,"l!in8,  Oct.  21,  1909, 
Jan.  12,  1911,  and  Feb.  22,  191-.'. 

'I'hc  quarry  of  the  Ca.spari«  Stone  Co.,  at  Fairmount, 
111.,  lias  always  been  operated  exclusively  for  fiiriiisliing 
limestone  to  the  United  States  Steel  f'orporation,  to  be 
used  as  flu.x  in  the  furnaces  of  the  Illinois  Steel  Co.  and 
the   Indiana    Steel    Co.    at    South    Chicago,    111.,   Jolict, 


CuxpurlM    Stuiif    Co.,    Colum- 


in  the  crushing  operalions  lliciiix-lv  is,  hut  also  in  en- 
abling larger  blocks  to  be  haiidlid  in  the  c|Marry  and  the 
quarrying  costs  thereby  reduced.  This  plant  was  put  in 
operation  during  191'^. 

QuAKiiv  WoiiK  AM)  Plant 

The  deposit  of  calcite  has  an  avc-ragc  thickness  of 
only  20  ft.,  and  it  is  covered  with  about  12  ft.  of  earth. 
Stripping  is  done  with  steam  shovels.  The  unu.sual 
depth  of  the  overburden  as  compared  with  the  tliickiic!«s 
of  deposit  makes  it  especially  important  to  reduce  cost 
at  this  point,  ami  everytiiing  ])ossible  has  been  done  to 
that   end.      'I'hc   shovels   used   arc   of   the    M.irion    type, 
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nin.i^in.i,'-  in  .-izr  ridin  (iO  to  100  huis.  All  si  rippin.LT 
jirc  iliimiK'il  li:uk  iiiln  tlial  part  (if  llic  ipiarrv  rrmii 
wliii-li  llii'  >t(ini'  has  been  (akcii,  (lir  iiia(ci-ial  briii'^ 
coiivi'vcil  away  I'or  this  purpose  hy  (i  ami  8  yil.  siilc- 
duni])  cars  liaiik'il  hy  lijjht  loioinolivos. 

In  drilliii,;:  o|)i'ratimis,  tlu>  dcrp-WfU  method  has  been 
applieil.  The  blasting  is  done  in  !<inglc  trains,  with 
eleetiie  firing.  The  siiattered  stone  is  loaded  with  steam 
shoNcis  c/T  the  type  above  mentioned.  It  is  oeeasionally 
necessary  to  reduce  largo- i)ieees  of  rock  by  ''dobe^ving.'" 
During  cold  weather  it  is  fdund  difficult  by  ordinary 
means  to  ]irevent  the  dynamite  from  freezing,  and  \V. 
0.   Tavlor,    \'ice-l'resident    and    (Icneral    ;\Ianaijer   of  the 


ing  plant  by  :!5-ton  Vulcan  locomotives.  The  haul  is 
apjiroximately  on  level  track.  At  the  crushing  plant  the 
I  irra  linemen  Is  lia\e  been  so  made  that  ears  can  come  in 
from   either  direction   or  can   be.  run   through   the   plant. 

Xi;\v    ('i{isiiiN(i    I'L.wr 

The  new  ])laiit  consists  mainly  of  a  crusher  liouse 
and  a  screen  and  bin  house,  with  an  inclined  skipway 
from  the  pit  below  the  crushers  lo  the  bin  above  the 
.•screens.  At  ])resent  there  are  two  units,  as  shown  in 
Fig.  1,  but  the  foundations  have  been  placed  for  a 
third  set  of  crushers  and  t'le  necessary  extension  of  the 
Luildings.     The  units  are  sjiace.!    1  (i  ft.  :;  in.  e.  to  c,  thi.s. 


-;) 


\ 


HOIST  HOi/5£  FOR  SKIPWAY 

(2,60x40'6eared [kciric  Hoiiis)  \ 
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Fiii.  2.    Cross-section  THUOuciH  Cir'sher  House; 

Showing  Roll  Crushi:rs,  Skipway  to  Screen 

House,  and  Hoisting  Plant  for  Operating 

THE  Skii'way  ('abm;s 

f'asjiaris  Stone  Co.,  couceixed  the  idea  of  making  a 
dynamite  carrier  on  the  principle  of  the  "thermos'' 
bottle.  With  each  of  these  he  succeeded  in  keeping  the 
dynamite  24  hr.  without  freezing,  even  when  the 
weather  got  to  20°  below  zero.  The  use  of  the  new 
carrier  proved,  in  fact,  so  successful  that  a  separate 
company  has  been  formed  to  take  over  its  manufacture 
and  sale. 

The  stone  is  loaded  in  S-vd.  fl2-ton)  side-dump  cars, 
eight  of  which  are  coupled  in  a  train  and  hauled  dis- 
tances varying  from   500  to  5000  ft.  to  the  new  crush- 


In  nu"-  the  o\eiall  length  of  a  car.  This  enables  two  cars 
to  be  dumped  simultaneously  at  present,  and  three  can 
be  handled  at  the  same  time  when  the  third  unit  is  ready 
foi   ^erMce 

Fis:  2  Is  a  --ection  through  the  crusher  house.  The 
rock  dumped  fiom  the  side-dump  quarry  cars  passes 
to  each  crusher  through  a  chute  with  a  bottom  formed 
of  a  gn7zl\  or  screen  :5  and  2Vl'  in-  x  10  in.  x  8  ft.  II. 
IS  fed  to  the  hoppers  of  two  oOxGO  in.  roll-crushers  of 
the  r'airmount  tvpe  by  which  it  is  reduced  to  8  in.  and 
smaller,  falling  from  each  crusher  to  a  rectangular  bin 
which  has  a  capacity  of  16  tons.  Each  crusher  is  driven 
by  belting  from  an  electric  motor  of  iSO  hp. 

In  each  of  the  crushers  the  rock  is  reduced  by  a  con- 
tinuous feeding  and  crushing  action  from  sledgintr  blows 
delivered  by  the  projections  on  the  roll  against  the  rock, 
which  is  held  against  the  anvil  block.  These  successive 
continuous  crushing  blows  produce  a  gripping  action 
upon  the  smaller  pieces  of  rock  in  the  charge  delivered 
to  the  crusher,  crushing  them  by  pressure  vrith  a  clean 
sharp  break.  Each  piece  drops  lower  on  the  anvil  block, 
following  each  blow,  until  it  leaves  the  machine.  After 
the  smaller  pieces  in  the  charge  of  rock  delivered  to  the 
crusher  have  been  crushed  and  passed  through  the  ma- 
chine, the  large  pieces  (which  are  automatically  re- 
jected until  the  last)  are  fir.st  sledged  and  turned  over 
to  present  new  surfaces  for  crushing  until  they  are 
broken  into  sizes  small  enough  for  the  grippinsr.  crush- 
ing action  mentioned. 

The  operation  of  crushino-  has  the  effect  of  clearing  the 
crusher  from  fine  material  before  the  large  pieces  add 
their  quota   of  crushed    material   to  the   product.      This 
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avoids  choking  and  effects  a  uniform  feed  of  crushed 
material  delivered  by  the  machine.  The  action  also  has 
a  further  advantage.  Thus,  should  any  pieces  be  sent 
to  the  machine  too  large  to  be  crushed,  the  tendency  of 
the  operation  of  the  machine  is  to  clear  the  hopper  of 
the  remaining  rock  in  the  charge  delivered  to  the  crush- 
er so  as  to  make  it  a  simple  and  eas)'  matter  to  remove 
or  turn  over  the  very  large  pieces  of  rock.  In  this 
way  it  is  not  necessary  to  dig  out  the  entire  charge,  as 
may  be  the  case  with  jaw  and  gyratory  crushers. 

HA^^)LIXG  THE  Crushed  Stoxe 

The  capacity'  of  these  crushers  and  the  large  amount 
•of  stone  to  be  handled  opened  an  entirely  new  problem 
in  the  stone-crushing  industry.  The  Casparis  Co.  be- 
ing unwilling  to  adopt  in  a  plant  of  tiiis  magnitude  the 
old  methods  of  handling  stone,  suggested  the  use  of 
skips.  The  problem  of  thus  handling  stone  in  a  prac- 
tical and  economical  manner  was  solved  by  the  Allis- 
Chalmers  Co.'s  engineers  in  an  original  manner.  Each 


As  the  descending  skip  approaches  the  bottom  of  its 
travel,  the  loaded  skip  approaches  the  top  of  its  travel, 
and  both  skips  are  stopped  simultaneously.  The  stop- 
ping of  the  hoist  which  operates  the  two  skips  is  effected 
by  means  of  a  standard  traveling-limit  switch,  connected 
to  the  drum  shaft  of  the  hoist.  This  is  so  designed 
that  near  the  end  of  the  travel  the  proper  amount  of  re- 
sir^tance  is  exerted  to  slow  down  the  motor,  and,  at  a 
predetermined  position,  the  solenoid-operated  main  line 
switches  are  opened  by  breaking  the  circuit  through 
the  traveling-limit  switch. 

This  switch  has  as  its  principal  movable  element  a 
nut  traveling  in  guides,  this  nut  being  directed  in  its 
travel  by  the  rotation  of  a  screw.  The  screw  rotates  in 
opixjsite  directions  with  the  reversals  of  the  hoist,  caus- 
ing the  nut  to  travel  in  opposite  directions,  thereby 
stopping  the  skips  at  each  of  the  predetermined  limits 
of  travel.  When  the  skip  at  the  bottom  of  the  incline 
has  received  its  proper  load  of  stone  from  the  bin,  the 
latch  holding  the  bin  gate  open  is  tripped,  allowing  the 
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pit  or  bin  into  which  the  crushed  rock  is  discharged 
opens  towards  a  skipway  inclined  away  from  the  crushers 
at  an  angle  of  22V^;°  from  the  vertical.  The  stone  from 
eaci)  crusher  is  elevated  by  two  skips  operated  by  cable 
and  working  in  balance,  except  for  the  weight  of  the 
material   being  foisted. 

Each  skip  in  its  descent  to  the  loading  position  (Fig. 
2)  engages  a  latch  A  on  the  bin  gate,  causing  it  to 
open  downward.  The  gate,  however,  is  so  proportioned 
that  no  stone  is  discharged  into  the  skip  until  the  latter 
has  reached  its  proper  loading  position.  Tlie  bin  gate 
is  held  open  by  the  weight  of  the  skip  "until  there  has 
been  discharged  into  it  from  the  bin  its  normal  load  of 
eight  tons  of  crushed  atone. 

During  the  time  that  the  skip  receives  its  load  it 
rests  against  a  spring-supported  platform  at  the  bottom 
of  the  skipway.  This  platform  .serves  a  doubU>  purpose: 
1,  it  absorbs  the  shock  of  the  descending  skip,  and  2, 
when  tlie  skip  is  started  the  springs  exert  an  upward  pres- 
sure upon  it  momentarily,  thus  greatly  assisting  in  the 
starting  f)f  the  lioist  motor.  The  plant  is  so  designed 
that  the  latch  hohling  the  bin  gate  enn  be  nutomati<'ally 
tripped  by  raising  the  counterweight  attached  to  the 
spring  platform,  or  it  may  be  manually  released  by  an 
operatf)r   pulling  on  a   rope. 


gate  to  be  clo.sed  by  its  counterweight.  During  the  last 
movement  of  the  bin  gate,  just  before  closing,  a  clip  on 
the  cable  of  the  counterweiglit  engages  with  an  electric 
switch  whicli  starts  the  hoist.  After  the  skip  has  reached 
the  limit  of  its  travel,  the  hoist  is  stopped  by  the  travel- 
ing-limit switch,  and  the  above  operation  is  repeated 
for  the  alternate  ski])  as  soon  as  it  has  been  fillcil  with 
stone. 

There  is  one  hoist  and  a  pair  of  skips  for  each  crusher. 
Each  hoist  is  driven  by  a  125-hp.  three-phase,  (ifl-cycle, 
5.50-volt,  induction  motor,  wliich  is  geared  to  the  hoist 
and  fitted  witli  solenoid  Jjrakes.  The  motor  runs  at  560 
r.p.m.,  and  the  hoist  has  a  rope  speed  of  200  ft.  per 
min.,  e(]uivalent  to  about  13  r.p.m.  for  the  drum  shaft. 
Fig.  3  shows  the  arrangement  of  the  skipway  tracks,  and 
the  lower  and  upper  ends  of  tlic  skipway  are  shown  in 
Figs.  2  and  4  respectively.  Tt  will  be  seen  by  Fig.  3 
that  eaeli  skipway  has  two  sets  of  rails  forming  separate 
gantletted  tracks  with  centers  \y.,  in.  apart,  the  track 
gage  being  f)  ft.  7  in.  Tn  approacliing  the  top  of  the 
incline  the  tracks  swing  apart  by  curves  of  110  ft. 
radius  and  are  then  parallel,  with  centers  7  Ft.  upart. 
At  the  head  of  the  incline  the  track  rails  become  hor- 
izontal, and  on  these  run  the  front  wheels  of  the  .skip 
The  rear  wheels  have  doul)lc  trends,   and   nt    (his   iioint 
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the  outer  (siiialler)  tiviul^  i'iif;!i<,'e  witli  iiiclimil  diiiiiii- 
rails,  up  wliich  they  riile;  in  this  way  the  (ikip  i<  tilled 
ami  (liseharges  its  eonteiits  into  the  hin.  'I'his  is 
shown  in  Fig.  4. 

When  tiie  special  electric  switch  ahove  the  hin  gate 
is  actuated  hy  the  closing  of  tiie  gate,  a  secondary  cir- 
luit  is  closed  which  energizes  the  solenoid  of  the  main- 
line reversing  switches  to  the  hoist  when  these  switches 
dose,  current  is  admitted  to  the  motor  and  at  the  same 
time  the  solenoid  attached  to  the  brake  is  energized, 
thereby  releasing  the  brake.  The  hoist  motor  is  of  the 
wound-motor  ty]>e,  with  sli])  rings  and  variable  resi-t- 
ance.  The  closing  of  the  contactors  which  automati- 
cal ly  cut  out  resistance  is  at  first  prevented  by  the  heavy 
rush  of  current  action  on  a  series  relay.  As  the  motor 
accelerates  and  the  current  value  decreases,  each  step 
of  resistance  is  automatically  cut  out,  there  being  five 
steps  in  all.  As  the  nut  on  the  limit  switch,  referred 
to  above,  approaclies  one  end  of  its  travel   it  first  open 


the  hoisi  are  inovided  at  i-ach  end  of  the  travel  of  the 
nut  above  iiieMtir)n<'d.  'I'he  control  switches  at  both 
ends  are  closed  e.vcept  when  the  nut  is  in  its  final  jiosi- 
tion  at  one  end  or  the  other,  f'urrent,  however,  can 
only  be  a<lniitti'(l   to  one  side  of  the  tnain-line   revecsing 
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a  secondary  contact  which  causes  all  the  resistance 
switches  to  open,  thereby  throwing  full  resistance  into 
the  circuit  of  the  rotor  of  the  hoist  motor. 

In  actual  practice  this  switch  opens  when  the  switch 
is  about  10  ft.  below  its  dumping  position.  Due  to  the 
resistance  inserted  in  the  rotor  circuit,  the  hoist  slows 
down  and  is  stopped  at  a  predetermined  position  by  the 
opening  of  a  second  switch  f finger  contact).  One  switch 
for  cutting  in  resistance  and  one  switch  for  stopping 


switches    through    the    sjjecial    control    reversing    switch 
which  is  operated  by  the  closing  of  the  bin  gate. 

ScREf:xs  AXD  Stouaoe  Bixs 

At  the  top  of  the  skipway  the  crushed  stone  is  dis- 
charged to  bins  with  an  aggregate  capacity  of  120  tons,  as 
shown  in  Fig.  4.  From  these  it  is  fed  through  Gates  auto- 
matic swing  feeders  to  four  4x30-ft.  revolving  screens,  in- 
clined 11/2  ill-  per  foot.     Each  screen  with  its  charge  of 
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sloue  weighs  about  15  tons.  These  screens  separate  the 
material  into  IV2  in-  to  5  in.,  and  oversize  (which  last  is 
8  in.).  The  li/^-in.  and  finer  .stone  goes  to  the  jxirtland 
cement  mills.  The  material  from  II/2  in-  to  5  in.  is  used 
for  flux  in  the  blast  furnaces.  The  oversize  stane  is  used 
in  open-hearth  furnaee.s^  and  a  part  of  it  is  sent  to  the 
cement  plant,  where  it  is  crushed  in  Xo.  6  Gates  crush- 
ers. At  certain  seasons  of  the  year  the  dust  must  be 
screened  from  the  li4-in.  size  in  order  to  prevent  tlie 
material  from  freezing  in  the  cars. 

From  the  trommels  or  screens  tlie  stone  falls  directly 
into  bins  for  the  different  sizes.  These  bins  are  of  tlie 
box  type,  the  stone  forming  its  own  hopper.  The  bin 
gates  are  of  the  radial  opening  pattern,  made  exception- 
ally large  and  heavy  on  account  of  the  size  of  product  to 
be  di.sciiarged.  Railway  cars  are  run  underneath  the  bins 
on  four  tracks,  a  fifth  track  being  provide<l  as  a  rnii- 
arouiid   tor  bringing  in   empty   cars.     The  total   weight 


A  100-Ton  Coal  Car:  Norfolk  & 
Western  Ry. 

A  radical  ilevelopnieut  in  freight-rar  design  and  ca- 
j)acity  has  been  made  recently  by  the  Xorfolk  &  West- 
ern Ey.  in  introducing  a  coal  car  of  the  enormous  ca- 
pacity of  ilO  tons  and  equipped  with  a  special  design  of 
six-wheel  trucks  to  distribute  the  load  and  keep  the 
wheel  loads  within  limits.  While  the  nominal  capacity 
is  90  tons,  the  car  is  designed  to  carry  10%  overload, 
and  on  an  experimental  trip  it  has  actually  carried  200,- 
600  lb.  of  Pocahontas  coal.  A  view  of  the  car  is  shown 
in  Fig.  1,  while  the  general  construction  design  of  the  car 
and  its  trucks  is  shown  in  Fig.  2.  Gars  of  such  capacity 
could  be  used  economically,  of  course,  oii\j  in  some 
special  service,  and  this  ear  was  designed  with  special 
reference  to  oi)erati()n  between  the  Pocahontas  coal-fields 
and  the  Lambert's  Point  deei)-water  terminal  of  the  Xor- 


Fiu.   1.    Coal  Cau  ok   100-tox.s  CAKUYi.xci  Capaii  1  "i',   with  .Six-whi;i;i.  Tur(  ks;  Xohkolk  &  W'K.sTKiiN  Hy. 

i.Ji)hn   .\.    Pilcher,   Mechanical   Knglncir.      \V.    H.    Lewis.  Supeiiiili  iidi  nt   uf   Motive  Power.) 


of  stone  when  all  the  l)ilis  are  level  full  is  aboiil   I'^i)!)  tons, 
taking  the  weight  of  the  stone  at  !<•()  lb.  per  cii.ft. 

The  power  plant  consists  of  four  Heine  water-tube 
boilers  and  one  600-kw.  Parsons  turi)inc-alteriuitor,  with 
steam  and  mot oi'-d riven  exciters.  The  ]ilant  was  de- 
signed and  machinery  furnished  by  the  .Mlis-Chalmei's 
Co.,  of  ^filwaiikee.  Wis.;  and  the  structural  steel  work 
wa.s  designed  and  furnished  by  the  Xortli  Works  (Chi- 
cago) of  the  Illinois  Steel  Co.  TIm;  plant  was  erected 
and  slarfed  under  the  supervision  of  the  writer. 


The  \N»|.|»  of  lo««  «lllrK  earl.v  In  Htl2.  iii  eor.lInK  to  111- 
flfth  ar^iual  report  of  the  .Slate  Department  of  Finance  and 
.Municipal  .Vcc.untH.  totaled  »21.825.702.  Divided  Into  13 
KroupH  land  rearranKed  from  greatest  to  leaat]  the«e  uHHels 
were   a8   follows: 

Water-works   *I'2S.V?1J 

f'llv  p;irks    

fllv  libraries    


'iK- 


,1.7711.141 

l.'llT.nlcl 


.VIunlflpHl    hiilHInKs   and  land 

Fire  department,   land.   bulldlnKS,  apparatiiH. 

ril.v    eleetrl'.-llKht    works 

f'erneterles    

Kqulpment  of  streets  and   alleys 

Hospitals,   docks,   wharves,   etc 

Police    depnrtmi-nt    bulldlnttH.    apparatus    an- 

prop<'rty     

Fiirnltnre   and   nxliiriH    

Markets   and    public   scales... 


1!)ii.il04 

1,15.S77 

!tl..-.14 


folk   &   Western    Ky.,   near    .Xoi-folk.    \'m.,   where   the 
would  be  liandleil  by  a  cMr-(liiiii])iiig  iiiachine. 


IIIM-Ti  IX 


i.\i. 


■.\R:    .MlKl'MI.IC    .s;-     \\l':sTh;itN    ItV. 


Length  over  end  .fillM •«  ft.  10»J  in. 

Width   over  top  aiiKlea   of  sides I"  It.     4't.  in. 

Height   of   top  angles   from   rails Id  ft.     4  ",2  in. 

l.eneth  inside 45  ft.     r>%  in. 

Width    inside »  ft.     fi       in. 

Depth    inside «  ft.    fiVs  i". 

Distance    between    truck    centers :i2lt.  10       lii. 

Truck   wheelbase Oft.    0       in. 

Wheels,   diameter 2  ft.    9       in. 

Weight,    bodv 3B.4IIII  11). 

Weight,   two  trucks 2ii.siiii  lb. 

Weight,    total 65,2(10  11'. 

Caparlly.  nominal 180. Hi. 

Capacilv.  actual  (in':^  overload) 200.»i"i  II.. 

Cubic    capacity,    level    full 2,SJ:i  .  ii.fl. 

Cubic  capacity,   h.;iped   :(n° 3,3S0  cu.fl. 

The  car  is  of  the  llat-botlom  gondola  iyjie,  with  dnip 
doors.  The  sides  form  ])late-girders  ami  I  lie  iciiler  sill 
or  girder  is  comnosed  of  Iwo  liea\y  eliaiincls.  The  gen- 
eral dimensions  ami  weights  are  given  in  Ihe  ac<inn|iaiiy- 
ing  table,  but  il  is  expected  that  the  weighls  of  Imlli  the 
biidv  and  the  trucks  can  be  reduced  by  revisi<in  uf  llie 
designs  after  ex])eri('iicc  with  this  (irst  car.  The  truck 
is  of  si)ecial  design,  known  as  the  liCwis  truck,  and  is  a 
six-wheel    tniek   without   jicdestals.     The  whei'ls  are   of 
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forjri'd  steel.  The  frame  is  art  iciilatcil  over  the  iiiiihlU' 
axle-hox,  whieh  arrancfenieiit  allows  aiii])le  inovenieiit  of 
the  axles  to  take  eai-e  ol'  any  \ertieal  irregularities  in  the 
track.  This  is  elearly  shown  in  Fig.  ;?,  in  which  the  cast- 
steel  heani  which  carries  the  side-hearing  has  heeu  re- 
moved from  its  seats  on  the  holsters  (over  the  nests  of 
spi'ings).  Thi'  spi'ings  are  so  hicatcci  that  the  side 
frames  themsehes  heconie  e(iiiali/.ers  and  properly  dis- 
ti-iiiide  the  loads  hetwcen  llic  wheels.  When  cari-ying  the 
load  of  <;iiil,()ii()  III.,  nieiitioiird  ahove.  the  axle  loads  were 
4f,;i(ll)  Ih. 

-V  patent  for  this  ti'U(t\  has  lieen  granted  to  two  of 
the  officials  of  the  nn'chaiiiial  dc])artment  of  the  .Xorfolk 
&  \\'estern  liy. :  Jiiliii  A.  I'iiciii'i-.  ileclianical  Engineer, 
and  W.  II.  Lewis.  Snpci-iiiiciiilciit  of  ^fotive  Power. 
For  phologi'aplis  anil  oilier  iiifoi'matioii  wr.  aie  indelited 
to  -Mr.  Lewis. 


Dnlly  Kluc-tiiiitloiis  in  s.-«!i!ij-  FlotvM  was  the  subject  of  ;i 
brief  paper  subniitti-rl  to  the  Institution  of  Civil  Kngineers  by 
AVllllam  Fairley  (Vol.  c-lxxxlx.  Session  1911-1912.  Part  111). 
Flows  were  observed  for  districts  having  populations  rang- 
ing from  fiSO  to  65,000,  and  per  capita  water  consumptions 
varying  from  about  15  to  .'!7  U.  S.  gal.  per  day.  The  author, 
after  having  presented  a  series  of  diagrams  and  explanatory 
text,  summarized  his  conclusions  regarding  both  the  effect  of 
subsoil  water  and  the  differences  between  day  and  night  flow 
as   follows: 

From  the  foregoing  remarks  it  would  appear  that,  while 
the  quantity  of  subsoil  water  finding  access  to  a  system  of 
sewers  has  a  certain  effect,  still,  if  not  excessive,  it  does  not 
materially  alter  the  fluctuation  in  flow.  This  fluctuation  is 
directly  proportional  to  the  length  of  outfall  sewer  and  the 
ruling  gradients  of  the  sewer.s  of  the  district.  The  flatter  the 
gradients  and  the  longer  the  outfall  sewer  the  higher  will 
be  the  ])ercentage  of  night  flow,  and  the  more  equal  will  be 
the  flow  during  the  24  hours,  the  difference  between  the 
minimum   and    maximum    rates    of   flow   being    reduced. 

In  a  luial  district  where  the  points  of  contribution  are 
widely  scattered,  the  night  flow  may  not  fall  below  50%  of 
the    maximum    rate    of   flow. 

CJenerally  speaking,  in  an  urban  district  with  no  excep- 
tional length  of  outfall  sewer  and  fair  gradients  in  the  col- 
lecting sewers,  the  night  flow  will  be  about  one-third  of  the 
ma.ximum    late    of   flow. 


Fig.  3.   Six-\thi:el  Truck  with  Articulated  Frames  (axd  Xo  Pedestals),  for  100-tox  Coal  Car; 

Xorfolk  &  Western-  Ry. 

(The  cast-steel  beam   carrying  the   side   bearing  has  been   removed  to  show  the  frame  articulation.     When  in  place  this 
rests    on    the    seats    at    the    ends    of    the    bolsters,    over    the  springs.) 
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The  Design  and  Specifications  for  the 
Arrowrock  Dam,  U.  S.  Reclama- 
tion Service 

In  our  issue  of  June  6,  1912,  p.  1062,  we  published 
an  extensive  article  by  C.  H.  Paul,  Construction  Engineer, 
U.  S.  Reclamation  Service,  describing  the  Arrowrock 
Dam  project.  Since  that  article  was  published  the  Re- 
clamation Service  has  issued  the  specifications  (Specifica- 
tions Xo.  224)  under  which  the  dam  had  been  designed 
and  is  to  be  constructed.  As  this  is  to  be  the  highest 
masonry  dam  in  the  world,  a  description  of  it  is  neces- 
sarily interesting,  but  aside  from  this  distinguishing 
fi'ature  there  are  others  which  make  it  especially  notable, 
oug  these  are  the  methods  of  construction   i)v  force 


Crete.  It  will  be  about  1050  ft.  long  on  top,  and  its  max- 
imum height  will  be  about  350  ft.  above  the  deepest  part 
of  the  excavation.  The  lowest  portion  of  the  foundation 
will  be  about  80  to  90  ft.  below  the  present  bed  of  the 
river.  The  spillway  will  consist  of  a  concrete  weir  about 
400  ft.  long,  discharging  into  a  channel,  to  be  cut  into 
the  hillside.  This  channel  will  convey  the  water  around 
the  north  end  of  the  dam  and  will  discharge  into  Deer 
Creek  below.  The  diversion  works  will  consist  of  two 
crii)  coffer-dams  across  the  Boise  River  and  a  tunnel  about 
490  ft.  long,  with  a  cross-sectional  area  of  about  670  sq.ft., 
and  a  capacity  of  about  20,000  .sec.ft. 

Org.vxiz.vtiox  of  Coxstuuctio.v  FoncK 

The  work  is  to  be  done  on  force  account  by  the  Re- 
clamation Service.     It  will  be  noted  that  the  peculiarity 
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Fk;.  8.  Di;vi:lopi;[)  Front  Elkv.vtion 

account,  the  u.se  of  sand-cement,  the  use  of  vertical  con- 
traction joints  in  the  dam's  structure,  and  the  i)rccau- 
tions  taken  to  observe  any  leakage  under  the  dam  after 
construction.  We  give  l)elow  portions  of  the  s])e(ifi(ations 
and  ponie  of  the  drawings  showing  the  design  of  the  dam. 
Readers  are  referred  lo  the  previously  noteil  arliile  for 
^i('ws  and  drawings  of  tlie  dam  site  as  well  as  for  iiifor- 
ni!iti<ni  regarding  the  jireparatory  work  there. 

The  Arrowrock  Dam  will  store  water  in  the  ,\rrowr<ick 
reservoir  for  the  Boi.ic  project  of  the  U.  S.  Recliimaliori 
Service.  It  will  be  located  in  the  canon  of  the  Hoiso 
River,  about  20  miles  above  the  city  of  Boise,  Idaho. 
The  dnm  project  consists  of  one  35()-ft.  masonry  dam 
with  a  concrete  masonry  spillway.  The  dam  will  be  of 
the  gravity  type,  curved  in  plan,  and  will  be  built  of  con- 


1-3.   Dkt.uls  OF  Tin;  .\uiiOWR()CK  l»AM.  r.  S. 
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of  the  method  of  organization  is  that  the  government 
engineers  are  divided  into  two  forces — a  construction 
force,  which  corresponds  to  the  contractor,  and  an  engi- 
neering force,  which  corresponds  to  the  engineer  on  ordi- 
nary contract  work.  The  ])aragraphs  of  the  specification 
(Icscriliing  the  work  are  as  follows  : 

The  Dh-ector  of  the  ncclamntlon  StTvIco,  through  thi- 
stipcrvlsinK  and  construction  cnKlnccrs  unci  superintendent 
of  construction,  will  purchfisc  all  malerlals,  etiulpment  and 
supplies  and  will  employ  all  labor  necissary  for  the  construc- 
tion and  completion  of  the  dam  and  Its  appurtiiuint  features. 
A  scale  of  wases  shall  be  fixed  from  time  lo  time  by  the 
supervising  engineer,  after  havlnR  received  suitable  written 
recommendations  coverlns:  such  scale  of  waRes  from  the  con- 
struction engineer  and  superintendent  of  construction.  The 
supervlsluK  engineer  shall  divide  the  organization  as  would 
be  done  If  the  worU  were  to  be  pirformed  by  contract,  into 
the  engineering  division,  under  the  direcilon  of  the  construc- 
tion engineer,  and  the  construction  division,  under  the  direc- 
tion of  the  superintendent  of   construction. 

The  duties  of  the  englni'ering  division  shall  be  similar  to 
those  of  the  engineering  force  on  contract  work;  the  principal 
duties  of  Ihis  divlblon  being  to  maki-  estimates  and  designs 
for  the  works  and  to  see  that  the  works  are  btillt  In  acr'ord- 
ance  with  the  plans  and  spi'clflcntlons,  and  this  division  will 
bo  held  strictly  responsible  for  this  feature  of  thi'  work.  This 
division  shall  also  give  the  construction  division  such  help 
as    may    be    necessary    In    getting    out    designs   and    eallmatiK 
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for  the  construction  plant.  Tor  the  purpose  of  execiitlnR  hli; 
(hitlis,  Uu-  constiuitloii  inKlnei-i-  shall  oiKanize  oi;k'<'  and  (li-ld 
.  iislnci'ilnK  coi|)H  that  shall  icpoit  directly  tj  him.  All 
work,  other  than  clerical.  In  connection  with  the  construc- 
lliin.  maintenance  and  operation  of  the  ArrowrocU  R.R.  (a 
Kiivernment  road  built  for  purposes  of  construction],  the 
piiwer  house  at  the  Dolse  Illver  Diversion  Dam  and  the  trans- 
mission line  IcadluK  therefrom  to  Arrowrock  shall  be  under 
•he  charse  of  the  construction  enKlneer. 

The  duties  of  the  construction  division  shall  be  similar 
to  those  of  the  construction  force  on  contract  work:  the 
principal  duties  of  this  division  being  to  provide  methods 
and  plans  for  actually  executinu  and  buildinpr  the  works 
and  to  construct  the  work.  This  division  will  be  held 
particularly  responsible  for  the  progress  and  cost  of  the 
work.  In  any  work  on  deslpns  and  estimates  for  the  con- 
struction plant  that,  under  contract  work,  would  be  done  by 
the  contractor's  enBineerinKT  forces,  the  construction  division 
shall  be  assisted  as  much  as  may  be  necessary  by  the  engi- 
neerlnK  division.  The  superintendent  of  construction  shall 
select  his  foremen  and  principal  assistants,  who  shall  report 
to  him.  and  he  will  be  held  responsible  for  the  efllciency  of 
the  entire  construction  force.  He  shall  detail  one  man  as 
cost  keeper,  who  shall  obtain  from  the  clerical  and  engi- 
neering  forces  all  data  necessary  for  compiling  the  rcqircd 
reports  of  costs.  .\t  the  end  of  each  calendar  month  the  cost 
keeper  shall  furnish  the  construction  enginv  -r  (with  a  copy 
to  the  supervising  engineer)  a  detailed  statement,  certitied 
by  the  superintendent  of  construction  of  all  costs,  including 
estimated  apportionment  of  general  expenses,  depreciation, 
unit  costs  of  worlc  done.  etc. 

The  supervising  engineer's  office  at  Boise  shall  handle  all 
advertisements,  purchases  and  vouchers  covering  materials  and 
supplies  for  use  in  the  construction  of  the  dam,  and  the  chief 
clerk  of  the  supervising  engineer's  ofTlce  shall  be  responsible 
for  all  clerical  work.  He  shall  conduct  the  clerical  work 
in  such  a  manner  as  to  relieve  the  engineering  and  construc- 
tion divisions  from  the  necessity  of  occupying  their  time  with 
clerical  matters.  Pay  rolls  shall  be  made  up  in  the  super- 
vising engineer's  offica.  leased  on  time  books  certified  by  the 
superintendent  of  construction  and  transmitted  from  Arrow- 
rock,  and  the  fiscal  agent  at  Boise  will  pay  all  employees, 
including  those  receiving  time  checks. 

Cemicxt 
A  saiul-cement,  made  up  of  approximately  oiie-lialf 
jiortlaiid  femeiit  and  one-half  sand  ground  together,  will 
lie  used  in  the  main  section  of  the  dam.  Portland  cement 
will  he  used  in  the  minor  works  around  the  dam.  The 
specifications  in  this  regard  read  as  follows : 

Upon  the  delivery  of  Portland  cement  at  the  dam  site,  it 
shall  be  reground  with  granite  or  other  suitable  material  to 
form  sand-cement,  which  shall  be  used  throughout  the  dam. 
spillway  weir  and  lining,  in  the  same  manner  as  Portland 
cement,  unless  otherwise  specifically  ordered  by  the  engineer. 
The  term  "sand-cement"  signifies  the  product  of  regrinding 
Portland  cement  with  suitable  blending  material  in  propor- 
tions fixed  by  the  chief  engineer,  and  these  proportions  shall 
be  one  part  sand  to  one  part  cement  by  weight  unless  other- 
■Tvise  directed. 

Desigx  of  Dam  Sixtiox 

Fig..  1  herewith  shows  the  cross-section  of  the  dam; 
Fig.  2  a  plan,  and  Fig.  3,  a  developed  front  elevation.  All 
necessary  dimensions  are  noted  on  the  drawings,  so  they 
will  not  be  referred  to  in  the  text.  It  should  be  ob- 
served that  the  design  is  a  normal  gravity  type,  and  is 
extraordinary  only  in  its  height.  There  are,  however,  two 
novel  features  provided:  (1)  An  inspection  gallery  (Fig. 
.3)  running  through  the  whole  section  and  providing 
opportunity  for  inspection  of  possible  leakage,  and  (2) 
the  contraction  joints,  which  are  provided  in  the  section 
at  intervals  of  about  1.10  ft.  The  contraction  joints  are 
made  normal  to  the  dam  faces  and  are  formed  against 
\ertical  transverse  bulkheads.  Each  face  is  coated  with 
acceptable  materials  to  prevent  adhesion  to  the  masonry 
on  the  other  side  of  the  joint.  In  order  to  minimize  con- 
traction, the  concrete  in  these  joints  is  to  be  placed  in  cold 
■weather,  Februarv  or  March. 
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'i'ht!  excavation  for  the  diiiii  is  described  in  the  speci- 
iicalions  as  follows : 

The  matiMial  In  the  river  channel  conslHts  mainly  of  river 
sand,  gravel  and  boulders,  and  eonstitutea  the  greater  part 
of  the  material  to  be  excavated  for  dam  foundation.  f)n  the 
south  side  of  the  river,  the  excavation  will  consist  of  strip- 
ping the  dam  site  of  a  shallow  covering  of  loose  material  and 
cutting  suitable  foundation  in  the  lock.  T:ie  work  on  the 
north  abutment  will  (iinslst  mainly  of  removing  a  mass  of 
seamy  rock  and  large  Ijoulders  embedued  In  loose  rock  and 
loam,  and  of  cutting  a  suitable  foundation  in  the  ledge  rock. 
Rock  nhall  bo  excavated  to  a  sufliclent  depth  to  secure  a  foun- 
dation on  sound  lodge  rock  free  from  open  seams  or  other 
objectionable  defects.  It  is  the  int  ntlon  to  build  the  masonry 
against   the  sides  of   these   rock   i-xcavations. 

After  the  rock  foundation  for  the  dam  has  been  prepared 
all  further  work  on  said  foundation  shall  be  designated  as 
special  preparation.!  of  rock  foundation  of  dam.  This  special 
preparation  shall  be  measured  and  estimated  under  the  fol- 
lowing classes:  (1)  Areas  receiving  special  preparations. 
Portions  or  the  whole  of  the  foundation  of  the  dam  may  be 
designated  for  special  preparation  and  in  all  areas  thus 
designated  for  special  preparation  and  In  all  areas  thus  desig- 
nated seams  and  cavities  shall  be  traced  as  far  as  directed 
by  the  engineer  by  drilling  holes  or  by  other  improveil 
means.  All  such  seams  and  cavities  shall  then  be  filled  with 
concrete,  mortar  or  grout.  Whenever  directed  by  the  engi- 
neer, grout  shall  be  pumped  under  pressures  required  by 
him  thro  .gh  hose  or  pipe  of  at  least  2  In.  in  diameter.  (2) 
Pressure  grouting  and  drilling  drainage  holes  and  main  grout 
holes.  In  addition  to  the  drilling  and  pressure  grouting  that 
may  be  required  as  noted  in  the  previous  paragraph,  grout 
and  drainage  holes  shall  be  drilled  as  shown  on  the  drawing 
or  as  directed  by  the  engineer,  and  after  a  portion  of  the  ma- 
sonry in  the  dam  has  been  placed,  grout  under  suitable  pres- 
sure shall  be  pumped  into  the  grout  holes  as  directed  bv  the 
engineer. 

CoxciliCTI':    I'OK    !)\M 

The  specifications  read  : 

It  is  planned  to  build  the  main  body  of  the  dam  of  con- 
crete consisting  of  about  1  part  sand-cement.  2^.  parts  sand. 
5  parts  gravel  and  3  or  4  parts  cobblestones,  in  which  large 
rock  and  boulders  of  various  sizes  will  be  embedded.  These 
proportions  may   be  varied  to  suit  conditions. 

In  this  designation  cobblestones  are  considered  as  sound, 
clean  gravel  or  broken  rock  of  such  size  as  will  pass  a 
grizzly  having  bars  set  about  6  in.  apart,  and  be  retained  on 
a  grizzly  having  bars  set  3  in.  apart.  .  .  .  Embedded  rock 
is  defined  as  follows:  In  all  mass  concrete  having  a  thickness 
of  15  in.  or  more,  sound  and  clean  cobblestones  or  rock  frag- 
ments of  a  size  that  can  be  lifted  and  handled  by  one  man, 
shall  be  incorporated  in  the  concrete.  The  proportion  of  such 
rocks  shall  be  as  nearly  uniform  throughout  as  practicable. 
No  rock  shall  be  laid  in  actual  contact  with  an  adjacent  one 
or  within  2  in.  of  the  forms.  In  the  main  body  of  the  dam. 
there  shall  be  placed  hard,  sound,  clean  and  durable  rocks  of 
derrick  size,  carefully  shaken  to  position  in  fresh  beds  of 
concrete.  Whenever  possible,  smaller  rocks  shall  be  em- 
bedded in  the  concrete  between  the  large  rocks.  The  object  is 
to  obtain,  especially  in  the  main  body  of  the  dam.  a  monolithic 
mass  of  stone  and  concrete  containing  as  large  a  proportion 
of  rock  and  as  impervious  to  water  as  it  is  practicable  to 
secure. 

FoiiMs 

It  should  be  noted  that  the  specifications  say:  ''All 
exposed  faces  of  concrete  work  shall  be  molded  against 
steel  forms,  or,  if  timber  forms  are  used,  against  lao-o-ino- 
that  has  been  sized  to  uniform  thickness  and  placed  .so  as 
to  prevent  leaking  of  the  fluid  concrete." 

Other  Features  of  thk  1'ho.ject 
In  addition  to  the  dam  there  are  to  be  constructed  a 
spillway,  a  tunnel,  and  two  coffer-dams.  The  spillwav 
consists  of  a  spillway  weir  about  400  ft.  long  over  whicii 
the  waste  water  spiUs  into  a  .spillway  trench,  made  by  ex- 
cavating and  lining  a  trench  with  reinforced  concrete. 
The  coffer-dam  consists  of  timber  cribs  filled  with  loam, 
sand,  gravel  and  rock.   The  diversion  tunnel  is  located  in 


120 


E  X  (;  T  X  E  E  K  I  X  (;     X  E  W  S 


Vol.  69,  Xo.  3 


rock  for  its  entire  length,  and  is  to  be  lined  with  concrete 
on  the  bottom  and  f^ides  and  with  timber  above  tiie 
springing  line.-;  of  the  ari-li. 

I'ICKSOXNKL 

The  present  per.-^oiinel  of  the  engineering  forces  is  as 
follows:  F.  H.  Xewell,  Director,  F.  S.  Eeclamation  Ser- 
vice; A.  P.  Davis,  Chief  Engineer,  F.  S.  Reclamation 
Service;  F.  E.  W'evmonth,  Supervising  Engineer,  Arrow- 
rock  Dam,  and  C.  H.  Paul,  Construction  Engineer,  Ar- 
rowrock  Dam. 

a 

Construction  Features  of  the  Elephant 

Butte   Dam,  U.  S.  Reclamation 

Service 

The  U.  S.  Reclamation  Service  has  issued  under  date 
of  August,  1!I12,  Specification  Xo.  227  for  the  construc- 
tion of  the  Elephant  Butte  Dam  on  the  Rio  Grande  Pro- 
ject, Xew  llexico-Te.xas.  The  following  extracts  from 
that  specification  and  the  accompanying  drawings  well 
illustrate  the  design  and  proposed  construction  of  the 
dam  and  its  allied  projects: 

(ieneral  DeNfrlptlon — The  work  to  be  done  under  these 
.specifications  is  the  construction  by  Government  forces  of  a 
storage  dam,  and  its  appurtenant  features,  across  the  Rio 
Grande,  at  Elephant  Butte.  New  Mexico.  This  dam.  together 
with  a  dike  about  H4  miles  northwest  of  the  dam.  will  form 
a  reservoir  having  a  capacity  of  2.600.000  acre-ft.  The  dam 
will  be  of  gravity  type,  straight  in  plan,  built  of  concrete  in 
which  will  be  embedded  rough  stones  of  various  sizes  up  to 
about    4   cu.yd.    each. 

(a)  The  section  of  the  dam  will  be  in  accordance  with 
Fig.    1. 

(b)  The  top  of  the  dam  will  be  200  ft.  above  the  original 
river  bed.  It  will  be  about  1200  ft.  in  length,  with  a  road- 
way along  the   top. 

(c)  The  faces  of  the  dam  below  the  coping  will  be  of  con- 
crete  built   in    place   with    the    use   of   sectional    forms. 

Rack  Excavation  for  Foundation — Excavation  shall  be 
made  to  a  sufficient  depth  to  secure  a  foundation  on  sound 
ledge  rock,  free  from  open  seams  or  other  objectionable  de- 
fects. It  is  the  intention  to  build  the  masonry  against  the 
side  of  these  rock  excavations.  To  preserve  the  rock  outside 
the  lines  of  the  excavation  In  the  soundest  possible  condition 
and  to  obtain  over  the  whole  foundation  a  rock  surface  free 
from  open  seams  or  cracks,  unusual  precautions  will  be  re- 
quired in  excavating.  Blasting  may  be  done  to  the  extent 
directed,  with  explosives  of  such  moderate  power  and  In  such 
positions  as  will  neither  crack  nor  damage  the  rock  outside 
of  the  prescribed  limits  of  the  excavation,  and  whenever,  in 
the  opinion  of  the  engineer,  further  blasting  is  liable  to  In- 
jure the  rock  upon  or  against  which  the  mai<onr.v  is  to  be 
built,  the  use  of  explosives  shall  be  discontinued  and  the 
excavation  of  the  rock  continued  by  wedging  and  barring,  or 
other   approved    methods. 

A  cutoff  trench  will  be  required  at  the  heel  for  the  whole 
length  of  the  dam.  This  cutoff  trench  will  have  nearly  ver- 
tical   sides. 

I'rrparatlon  of  Koek  Foundation — The  surfaces  of  the  rock 
foundations  shall  be  left  sufllclently  rough  to  bond  well  with 
the  masonry  and  shall  be  cut  to  rough  benches  or  steps,  un- 
less naturally  so  stepped.  Care  must  be  taken  not  to  open  or 
break  the  ledge  rock  unnecessarily.  Before  laying  the  ma- 
sonry on  or  against  the  ledge  rock,  the  latter  shall  be  scru- 
pulously freed  from  all  dirt,  gravel,  scale,  loose  fragments, 
and  other  objectionable  substances.  .Streams  <if  water,  air 
or  gleam  under  sulIWIent  pressure,  HtltT  brooms,  haniniirs  and 
other  effective  means  shall  be  used  to  accomplish  this  clean- 
ing. Steam  jets  shall  be  used  to  n-miivi-  thoroughly  Ice  or 
snow,  If  any  be  found  on  the  foundation  when  It  Is  desired 
to  lay  masonry.  All  springs  shall  be  piped  and  grouted  or 
carried  outside  the  dam.  After  cleaning  and  bi-fore  concrete 
la  laid  on  or  against  the  foundation  the  water  shall  be  re- 
moved from  the  depressions  so  that  the  surface  can  be  In- 
speclf'd    to    determine    whether    seams    or    other    defects    exist. 

(a)  Small  seams  and  cavities  showing  on  the  basi-  and  the 
face   of    excavation    where    masonry    Is   to    be    placed    shall    bo 


carefully    scraped    and   cleaned    out   and   filled   with    rich   con- 
crete or  mortar  rammed   in  under  pressure. 

(b)  All  holes  that  were  drilled  in  river  bed  at  the  time 
when  soundings  were  made  to  select  a  location  for  dam,  and 
that  penetrate  the  actual  foundation  of  the  dam.  shall  be 
grouted. 

(c)  In  the  center  of  the  cutoff  trench  a  row  of  holes  shall 
be  drilled  as  shown  on  Fig.  4.  which  holes  shall  be  grotited 
after  the  concrete  above  shall  have  been  carried  up  to  a 
convenient  elevation  not  less  than  20  ft.  above  the  base  of 
the  dam. 

(d)  Under  the  longitudinal  gallery  of  the  dam  two  rows 
of  holes  shall  be  drilled  as  shown  in  Fig.  4.  that  will  event- 
ually be  made  to  extend  up  to  the  floor  of  this  gallery.  Care 
shall  be  taken  in  order  to  prevent  any  line  of  weakness  be- 
tween drainage  holes  to  place  large  rocks  in  the  concrete 
between  them.  These  holes  are  meant  to  act  as  drainage 
holes,  permitting  the  water  that  leaks  into  them  to  drain  into 
the  gallery.  A  similar  set  of  holes  shall  be  provided  above 
the    gallery,    as   shown    in   drawings. 

(e)  If  after  the  completion  of  the  dam  it  should  prove  that 
the  discharge  of  one  or  a  number  of  these  holes  (that  ter- 
minate in  floor  of  gallery)  is  excessive  and  the  discharge 
continues  to  increase,  it  may  then  be  proper  to  close  up  such 
holes  by   pumping   into  them   grout    under  pressure. 

(f)  Whenever  in  excavating  the  abutments  thick  strata  of 
shale  or  similar  material  liable  to  decompose  on  exposure 
to  air  are  encountered,  drifts  generally  parallel  to  the  axis 
of  the  dam  shall  be  driven  along  these  seams  until  a  safe 
distance  from  points  of  possible  exposure  is  reached.  These 
drifts  shall  be  at  once  thoroughly  washed  and  cleaned  and 
immediately  refilled  with  concrete.  Grout  should  be  pumped 
in  especially  around   the  top  so  as  to  entirely  fill  the  opening. 

Cement — AM  Portland  cement  shall  pass  the  U.  S.  Gov- 
ernment standard  specifications.  The  same  care  must  be  ob- 
served in  the  unloading,  storing  and  safe  keeping  of  this 
material,  and  for  the  return  of  the  full  number  of  sacks  to 
the  railroad  station  In  serviceable  condition,  as  would  apply 
on  construction  under  contract.  Cement  sacks  must  be  care- 
fully handled  so  that  they  are  not  torn  or  damaged;  they 
must  be  completely  emptied  and  shaken  out  and  returned  to 
the  storehouse  to  be  bundled  and  shipped  back  to  the  factory. 
Upon  the  delivery  of  the  Portland  cement  at  the  dam  site.  It 
shall  be  reground  with  sandstone  or  other  suitable  material 
to  form  sand-cement,  which  shall  be  used  throughout  the  dam 
in  the  same  manner  as  por^land  cement  is  ordinarily  used. 
Hereafter  in  these  specifications  the  terin  "cement"  will  sig- 
nify the  product  of  regrinding  portland  cement  with  suit- 
able blending  material  in  the  proportions  fixed  by  the  chief 
engineer.  All  sand-cement  shall  be  inspected  and  tested  be- 
fore   being   used    in    this   work. 

fonerete  in  Bodv  of  Dam — Concrete  shall  consist  of  an 
Intimate  mixture  of  river  sand  taken  from  the  excavation 
for  the  dam.  run  of  crusher  rock  and  cement,  in  proportions 
to  be  determined  by  frequent  mechanical  analysis  of  the  in- 
gredients; approximately  a  \.X:<i  mixture  when  everything  In 
the  crusher  run  below  'A -in.  size  is  considered  as  sand,  and 
Is  added  to  the  river  sand  to  make  the  three  parts.  The  rock 
furnished  the  crusher  shall  be  taken  from  the  sandstone 
quarries  along  the  railroad,  and  must  be  sound,  hard  and 
clean. 

t'oni-rrtr  ViiNtrram  from  Drainage  IIoU-m — This  concrete  is 
to  consist  of  a  mixture  so  carefully  proportioned  iis  to  have 
the  greatest  impermeability  possible.  The  proportions  are 
to  be  determined  by  mechanical  analysis  of  the  Ingredients 
available  and  by  experiments  on  samples  taken  from  large 
batches. 

SloncM  for  >lai4€inry — Slums  for  embedding  In  concrete 
shall  be  sound,  fiee  from  seams  and  cracks,  clean,  hard,  of 
li  regular  shapes,  without  long  thing  |)rojecllon8,  and  of  va- 
rious sizes  up  to  the  largest  which  can  be  economically  quar- 
ried, transported  and  handled.  They  shall  be  thoroughly 
cleaned  before  being  brought  on  the  dam,  by  washing  with 
water  under  pressure  from  a  nozzle,  by  the  use  of  brushes, 
or  otherwise,  ami  shall  be  clean  when  placed  In  the  concrete. 
Hammers  or  olhei-  tools  shall  be  used,  If  necessary,  to  re- 
move objectionable  materials  adheiing  to  any  stone.  Stones 
NiKill    lie   wet   al    the    time    of   placing   In    thi'   work. 

Maxoury.  IMaelnn— Wet  concrete  In  sufficient  quantities 
shall  be  deposited  In  low  places  In  the  work,  and  large  stones 
shall  be  lowered  Into  It  Immediately  as  <-loHe  together  as 
possible,  but  leaving  room  to  thoroughly  till  the  spaces  be- 
tween them  with  concrele.  The  concr.-te  shall  be  carried 
to  the  work  In  bottom-dumping  buckets,  or  as  otherwise  di- 
rected. The  stones  after  placing  shall  be  joggled  with  a  bar 
so  as  to  settle  well  Into  the  concrete,  and  the  concrete  shall 
be  worked  with  suitable  tools  to  force  the  ■•scnpe  of  en- 
trained air  or  surplus  water,  and  Insure  the  filling   with  con- 
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,irto  of  all  .s|)aii-s  iuuuml  the  lurKe  stones.  In  plai-liit,'  liiiKi- 
stones,  eiue  shall  be  tiiken  to  seeui<>  as  noinl  bonillnt?.  both 
liiiilzontally  ami  voi-tleally.  as  piaetleable  with  this  elass  of 
inasiinry.  Win  rev.i-  eonv -iilent.  smaller  stones  shall  be  eni- 
beililed  In  Ih.-  ciiMcirtr  between  the  lu.Be  stones.  The  objeet 
is  to  obtain  a  niiniul  1 1  hi.  mass  of  stone  and  eoiierete,  con- 
talnlnK  as  laijie  a  proportion  of  stone  as  economical.  Wher- 
ever a  concrete  surface  must  be  left  Ions  enough  to  permit 
the  concrete  to  set.  the  surface  must  be  left  as  rouRh  as  pos- 
sible by  means  of  larfje  rocks  iiartially  embedded,  No  con- 
crete shall  be  placed  in  the  dam  ixn  pi  in  the  presence  of 
an    authorized    Inspector 


ate    winter,    preferably    in 

neviM"  b*'  brought  hl>?her 
ickluK — The  top  of  the  mat 
■lit  at  all    times  appi-oximat 


the    month    of    February,    and 

than     the    adjacent    sections. 

lonry  under  construction  shall 

ely   level    between   contraction 


Joints  or  Huch  other  limits  as  re<|ulred.  except  that  thi-  dowii- 
iUreani  side  ;ihall  be  i,'i-nerally  higher  than  the  upstriam  side. 
I'Innacles  for-  landInK  platforms  and  similar  purposes  Hhall 
not  be  built.  \Vhi-ri>  rackhiK  Is  permitted  the  slopes  shall 
not  be  steeper  than  I  to  1.  and  the  face  shall  be  as  IrreKUlar 
as  possible.  Small  spall  dams  shall  be  liuilt  to  prevent  the 
concrete  from  running  down  the  fai  e  of  the  rack.  The  trowel 
work   on    the    spall    dams    is   the   only    trowel    work    which    will 


100        200        300 

C/oq'*\'ioo'>\'/oo'>j<  /oo'>\<  ioo'>^/oo'>^/oo'>^/oo'>\^  ioo'>yioo'>^^Y" 

T/gmn 


nG.4- 

CROSS-SECTION   SHOWING 
DRAINAGE   HOLES  AND  GALLERY 


FIG.  3-  PLAN  OF  DAM  AND  SPILLWAY 


The  Elephaxt  Bl'tte  Dam.  U.  S.  Reclamation^  Service 


Cantraotion  Joints — At  such  intervals  and  depths  as  shown 
in  the  drawings  or  directed,  contraction  joints,  normal  to  the 
dam  axis,  shall  be  formed  of  masonry  built  agrainst  forms. 
Each  such  face  shall  be  coated  with  acceptable  material  to 
prevent  adhesion  to  the  masonry  on  the  other  side  of  the 
joint.  The  contraction  joints  will  divide  the  dam  into  sec- 
tions, and  as  the  work  progrresses.  alternate  sections  shall  be 
tarried  ahead  of  the  intervening  ones.  Derricks  or  other 
hoisting  and  conveying  apparatus  may,  when  the  masonry  is 
of  acceptable  strength,  be  placed  on  such  higher  sections  for 
n.sie  in  placing  masonry  in  lower  sections.  One  or  more  of 
these  sections  may  be  maintained  at  a  lower  elevation  than 
the  adjacent  ones,  as  an  additional  safeguard  against  damage 
by    flood. 

Fllllne  Vertical  Slots — In  order  to  minimize  contraction, 
the  sections  marked  by  asterisks  on   Fig.   3,  shall  be  built   in 


be  required  or  expected  in  connection  with  Cyclopean  masonry. 
When  trowel  work  is  necessary  it  shall  be  done  with  mortaj 
of   such    consistency   as   to   give   a   tight  Joint. 

OeiioxiliaK  Mn.sonr.v  under  Water — Concrete  or  other 
masonry  shall  be  deposited  under  water  only  when  unavoid- 
able, and  extreme  care  must  then  be  used  in  its  deposition. 
No  water  shall  be  allowed  to  rise  against  any  masonry  until 
the  mortar  shall  have  had  at  least  24  hours  in  which  to 
set. 

Work  In  Preezlne  Weather — When  masonry  is  laid  in 
freezing  weather,  precautions  shall  be  taken  for  removing 
ice  and  frost  from  the  materials,  for  protecting  the  newly 
laid  masonry  from  freezing,  and  for  heating  the  materials 
when  necessary  to  prevent  freezing.  Covering  for  the  newly 
laid  masonry  and  such  additional  appliances  and  materials 
as  may  be  required   therefor,   including  steam  pipes  for  keep- 
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ing  the  air  warm  beneath  the  covering,  shall  be  provided  in 
advance. 

Protection  of  Jlasonry — Until  a  sufficient  time  has  elapsed 
for  the  setting  of  the  concrete,  it  will  not  be  permitted  to 
erect  derricks  or  other  machinery  upon  the  surfaces  of 
masonry,  nor  to  build  centering  or  forms,  nor  to  land  or  store 
stones  or  other  heavy  objects,  nor  to  walk  or  work  on  such 
surfaces.  Care  should  be  exercised  to  avoid  disturbing  stones 
in  any  way  after  they   have  been  set. 

Defective  Masonry — Masonry  damaged  by  freezing  or  by 
alternate  freezing  and  thawing,  or  from  any  other  cause,  or 
any  masonry  which  shall  be  found  defective  at  any  time 
before  the  completion  of  the  dam,  shall  be  removed  and  re- 
built. Whenever  a  stone  that  has  been  set  has  its  bond 
broken  it  shall   be   taken   up  and   reset. 

Protectlnc  Exposed  Faces — The  facing  of  the  dam  and  all 
other  masonry  which  is  to  be  permanently  exposed  to  view 
shall  be  effectively  protected  from  injury  or  disfigurement  by 
the  falling  of  stones,  tools,  mortar  or  other  objects  until  the 
completion    of   the    work. 

Masonry  to  be  Kept  Moist — Concrete  or  other  masonry 
shall   be   kept   moist   for  at  least   two   weeks  or   until    covered. 

Grout,  Mixing  and  I'sine — Apparatus  for  mixing  and  plac- 
ing grout  shall  be  of  a  type  that  has  been  successfully  used 
and  shall  be  equal  in  efficiency  to  a  machine  having  for  its 
essential  part  an  air-tight  chamber  in  which  the  grout  is 
mechanically  stirred,  and  from  which  it  is  forced  by  air  pres- 
sure into  the  voids.  Whenever  it  is  known  in  advance  that 
grout  is  to  be  used  in  any  place,  pipes,  through  which  the 
grout  may  be  forced,  shall  be  set  as  the  work  progresses. 
In  other  cases,  suitable  holes  shall  be  drilled.  Holes  to  test 
the  efficiency  of  the  filling  shall  be  made  if  necessary.  If 
it  is  discovered  that  any  voids  have  not  been  thoroughly 
filled  by  the  first  application  of  grout,  the  process  shall  be 
repeated    until    satisfactory    results    are    obtained. 

Special  Finish  of  Concrete  Surfaces — Except  concrete  sur- 
faces for  which  special  finish  is  required,  the  exposed  faces 
of  copings  of  wing  walls,  culverts  and  other  structures,  shall 
have  a  smooth  finish,  or  by  other  acceptable  means;  wher- 
ever such  surfaces  are  not  cast  against  forms,  they  shall  be 
screeded,  troweled  and  rubbed  to  a  smooth  finish,  by  men 
skilled  in  such  work.  Such  faces  shall  be  of  even  texture  and 
color. 

Exposed  Faces — Care  shall  be  taken  to  avoid  discolora- 
tions  or  marks  on  surfaces  to  be  exposed  to  view,  and  such 
surfaces  as  are  bounded  by  angles  or  grooves,  shall  be  formed 
by  placing  concrete  continuously  until  the  completion  of  each 
such  surface.  Indepositing  concrete,  the  coarse  aggregates  shall 
be  carefully  spaded  away  from  faces  to  be  exposed,  except 
In  places  for  which  other  directions  are  given.  If  any  voids 
or  other  Imperfections  are  found  upon  removing  the  forms, 
molds  or  centers,  such  faults  shall  be  corrected  immediately 
by  filling  with  mortar  or  otherwise,  even  to  the  extent  of 
taking  down   and    replacing  unsatisfactory  concrete. 

Special  Surfaces  of  Forms — In  order  to  secure  the  smooth- 
est practicable  finished  surfaces,  wherever  the  concrete  is 
part  of  a  waterway,  and  elsewhere  If  required,  the  centering, 
If  not  entirely  of  metal  construction  shall  be  faced  with  sheet 
steel  not  lighter  than  No.  23  gage,  weighing  1.12  lb.  per 
sq.ft.,  or  with  other  suitable  material.  The  plates  shall  be 
carefully  selected  and  shall  be  put  on  the  forms  without 
wrinkles.  The  surface  of  forms,  against  which  concrete  is 
to  be  deposited,  shall  be  cleaned  and  coated  with  soap,  min- 
eral oil  or  other  suitable  substance  to  prevent  adhesion  of 
the  concrete.  Where  the  form  Is  built  of  separable  panels, 
the  sheet  metal  shall  be  carried  over  all  straight  edges,  hav- 
ing been  bent  to  a  sharp  corner  over  a  straight  steel  edge. 
Suitable  and  efTectlve  devices  shall  be  used  to  hold  adjacent 
edges  or  ends  of  panels  or  other  forms  tight  together  and 
In  accurate  alignment.  Metal  covering  will  not  be  required 
on  any  special  forms,  which  are  to  be  used  but  once.  The 
surfaces  of  all  such  forms,  however,  shall  be  tight  and 
smooth.  In  the  waterway  they  shall  produce  concrete  sur- 
faces  equal    to    those    made   upon    metal    forms. 

Supports  for  Forms — Small  rods  to  hold  the  forms  will  be 
allowed  In  the  structures,  provided  proper  means  be  used  to 
take  out  a  portion  of  each  of  the  rods  nearest  the  surface 
at  least  2  In.  In  length.  All  holes  left  after  removal  of  the 
rods  shall  be  tilled  Immediately  and  completely  with  ce- 
ment mortar,  and  the  surface  left  smooth  and  In  good  con- 
dition. 

\%'ettlnfc  and  IMaclDK  Forms — Wooden  forms  shall  be  wet- 
ted thoroughly  just  before  placing  concrete,  so  as  to  pre- 
vent Injurious  drying  of  the  surface  of  the  concrete  by  ab- 
sorption. Where  forms  are  placed  In  successive  units  for  con- 
tinuous surfaces,  care  shall  be  exercised  to  fit  the  forms 
tightly  over  completed  surfaces  ao  as  to  prevent  IcakaKe  from 
the  concrete. 


Large-Scale  Tests  of. Plain  Sedimenta- 
tion of  Sewage,  London,  England 

Plain  sedimentation  of  sewage  instead  of  chemical  ])re- 
cipitation  has  been  tried  with  promising  results  at  one  of 
the  large  sewage-treatment  plants  of  the  London  County 
Council.  The  following  slightly  condensed  statement  is 
from  a  recently  revised  pamphlet  edition  of  the  ''Main 
Drainage  of  London,"  by  Sir  Maurice  Fitzmauriee,  chief 
engineer  of  the  London  County  Council : 

The  main  drainage  committee  conducted  experiments  at 
Barking  during  the  months  of  May,  June,  July  and  August, 
1911.  with  the  object  of  finding  out  how  the  effluent  would  be 
affected  if  lime  and  iron  were  not  added  to  the  sewage,  and 
if  some  alterations  were  made  in  the  times  and  method  of 
cleaning  out  and  removing  the  sludge  from  the  precipitation 
channels.  The  usual  interval  between  the  successive  clean- 
ing out,  or  the  "channel  hours"  of  any  one  channel.  Is  60 
hours.  A  shorter  interval,  -viz.,  30  hours,  was  adopted  dur- 
ing these  experiments  so  as  to  compare  with  the  longer  In- 
terval usually  adopted.  The  general  result  of  the  experi- 
ments was  that,  as  regards  matters  in  suspension,  almost 
the  same  purification  was  obtained  without  chemicals  by  re- 
ducing the  channel  hours  to  30,  as  is  at  present  obtained  with 
the  use  of  chemicals  and  with  60  channel  hours.  During  the 
whole  period  in  1911,  while  these  experiments  were  being 
carried  on.  no  complaint  ^\'as  received  as  regards  the  condi- 
tion of  the  Thames,  notwithstanding  that  the  summer  of  1911 
was  exceptionally  hot,  and  the  amount  of  river  water  coming 
down  was  exceptionally  small. 

The  experiments  have  been  continued  in  the  present  year 
(1912)  during  the  months  of  June.  July  and  August,  and  the 
results  obtained  corroborate  generally  those  obtained  In  1911. 
The  Port  of  I.,ondon  authority  takes  from  time  to  time  sam- 
ples of  the  effluent  discharged  into  the  river,  and  during  the 
months  the  experiments  were  being  carried  on  they  made  no 
complaint  as  regards  the  quality  of  the  effluent.  In  fact,  the 
reports  of  that  authority  on  the  effluent  during  the  experi- 
mental periods  were  of  a  more  satisfactory  character  than 
either  before  or  after,  when  the  station  was  being  run  In  the 
ordinary   way. 

The  chemicals  themselves  add  considerably  to  the  amount 
of  sludge  that  has  to  be  dealt  with,  and  It  is  posslbl^  that, 
owing  to  chemical  combination,  the  bulk  of  the  sludge  may 
be  Increased  by   more  than   the  amount  of  chemicals   used. 

If  the  use  of  chemicals  were  altogether  discarded  a  very 
large  saving  in  working  expenses  would  result.  The  saving 
would  not.  however,  amount  to  as  much  as  the  discarded 
chemicals  would  have  cost,  as  the  expense  of  Increasing  the 
flushing  staff  so  as  to  reduce  the  channel  hours  from  60  to  SO 
has  to  be  taken  into  account. 

I  cannot  say  exactly  what  the  net  saving  would  be,  as 
the  costs  of  lime  and  Iron  vary  from  year  to  year,  but  there 
Is  no  doubt  that,  considering  both  outfall  works.  It  would 
amount  to  betwen  £15,000  and  £20,000  a  year  [$73,000  to 
$97.000.— Ed.]. 

The  results  of  the  experiments  made  In  1911  were  given 
In  detail  in  a  report  presented  to  the  Main  Drainage  Com- 
mittee on  Nov.  23,  1911,  and  the  results  of  th^  experiments 
made  this  year  will  be  presented  In  a  detailed  report  later 
on.  I  am  strongly  of  opinion  that  one  of  the  outfall  works, 
at  all  events,  should  be  run  completely  without  chemicals 
for  one  year  after  the  termination  of  the  present  contracts 
for  chemicals;  and  from  the  data  thus  obtained  It  may  be 
found  advisable  ultimately  to  discard  altogether  the  use 
of  chemicals  for  precipitation. 


A  Keductlon  In  Elcctrlc-powcr  llntrs  has  been  made  hy 
the  Ontario  Hydro-electric  Commission  to  the  municipalities 
which  purchase  energy  through  this  commission  (which  sup- 
plies them  over  Its  own  transmission  lines  from  a  Niagara 
Falls  plant).  The  new  rates  mean  a  decrease  of  some  $100,000 
gross  Income  over  the  present  figures.  The  total  connected 
load  of  the  system  Is  now  about  31.000  hp.  It  Is  clalmi'd  that 
the  new  rates  are  more  than  sufficient  to  cover  the  various 
charges  together  with  proper  sinking-fund  Installments. 
There  was  a  yearly  surplus  of  $62,000  ut  the  end  of  Oct.  31, 
which  sum  Is  only  $10,000  less  than  the  whole  sinking-fund 
cliarges  for  the  first  year.  It  was  not  planned  to  burden 
the  pioneer  purchasers  of  energy  with  sinking-fund  and 
depreciation  charges  until  the  year  1914;  but  before  reducing 
the  rates  as  above  noted,  deductions  for  that  purpose  were 
made. 
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A  Recent  Test  of  a  Flat  Slab  Floor 

At  llu>  i-cTciil  aniniiil  i'(iii\i'iil  khi  (jf  the  XnU(}niil  Asso- 
ciiitioii  of  ('('iiK'iit  Usi'i-s,  a  ijapcr  (k'scril)iii;i;  some  stress 
deformation  tests  on  rein  forced-concrete  flat-slab  floors 
was  read  by  an  engineer  wlio  has  specialized  in  extensom- 
eter  measairenients  on  buildings  under  load.  We  had  hojjcd 
from  the  title  of  the  ))a])er  that  some  further  light  would 
be  thrown  on  the  subject  of  flat-slab  concrete  floors  by  (he 
tests,  and  looked  fm-ward  to  publishing  the  results  for 
tlie  benefit  of  our  readers.  On  reading  the  paper,  how- 
ever, we  note  that  while  the  author  undoubtedly  has  ac- 
quired from  the  tests  a  considerable  knowledge  of  the  be- 
havior of  such  floor  slabs,  his  published  report  deals  main- 
ly with  some  general  deductions  and  leaves  much  to  br. 
desired  concerning  the  details  of  the  construction  and  the 
test  results. 

The  pre\ailiiig  ignorance  regarding  flat-slab  design  is 
very  great  and  every  test  which  is  made  should  have  the 
fullest  description  and  tlie  widest  ]mblicity,  if  the"  pro- 
fession is  to  gain  the  knowledge  it  needs.  This  knowl- 
edge is  particularly  needed  in  the  amount  of  steel  to  be 
used  in  the  reinforcing  of  flat  slabs,  which  amount  now 
varies  apjiarently  withoiit  reason,  and  with  the  taste  and 
fancy  of  the  designer.  This  particular  paper  specifically 
avoids  detailed  description  of  the  amount  of  the  steel 
reinforcing  in  the  floors  tested,  on  the  very  reasonable 
grounds  that  the  company  which  designed  the  build- 
ing and  paid  for  the  tests  did  not  care  to  give  out 
that  information  for  the  benefit  of  its  competitors.  One 
ccmld  wish  that  the  company  had  assumed  a  broader  view 
of  its  duty  toward  the  profession,  but  certainly  there  can 
be  no  quarrel  with  the  attitude  it  did  take.  The  rights 
of  property  are  indisputable.  But  as  several  correspond- 
ents have  inquired  as  to  our  possible  reprinting  of  the 
paper,  we  take  this  opportunity  ef  explaining  why  we  do 
not  think  such  reprinting  worth  while.  We  have  the 
utmost  confidence  in  the  autlnor's  analysis  of  results, 
but  engineers  who  are  interested  in  flat-slab  design  want 
actual  figures  and  full  data.  Anything  less  is  unsatis- 
factory. 

The  Street  Cleaning  and  Garbage  Col- 
lection Efficiency  Studies   of  the 
Chicago  Civil  Service 
Commission 

To  be  timed  by  a  stop  watch  in  order  to  determine 
w  hat  percentage  of  your  working  day  you  spend  in  dodg- 
ing vehicles  must  seem  like  an  infraction  of  both  per- 
sonal and  political  liberty  to  a  street  cleaner  under  the 
])\ock  or  patrol  sys'tem.  Such  timing  is  Just  what  was 
done  in  Chicago  in  1912  by  the' engineers  of  the  Efii- 
ciency  Division  of  the  local  Civil  Service  Commission. 
Horrible  to  relate,  it  is  only  a  small  part  of  what  these 
efficiency  engineers  did  in  their  efforts  to  establish  stand- 
ards  for   street   cleaning   and   for   garbage   and   refuse 


( Dllection.  They  studied  average  sjieeils  of  garbage  and 
refuse  wagons  in  going  to  unloading  places  and  average 
time  taken  in  loading,  besides  ti'afhc  density,  street  widths 
and  kinds  of  pavements  being  cleaned. 

'J'lie  ol)ject  of  these  studies  was  almost  as  novel,  in  city 
administration,  as  llio  studies  themselves.  It  was  to 
secure  data  on  uliidi  to  base  budget  estimates  and  ap- 
portionments for  the  yearly  appro])riations  for  street 
cleaning  and  for  garbage  and  refuse  collection  and  dis- 
posal. Standards  were  set,  not  only  for  the  work  a  man 
or  a  team  ought  to  do  in  a  time  unit,  but  also  for  sucli 
things  as  frequency  of  cleaning  different  classes  of  streets. 
Knowing  these  things  and  the  area  of  streets  for  street- 
cleaning  work,  and  the  density  and  character  of  popula- 
tion for  garbage  and  refuse  collection,  goes  far  toward 
changing  the  making  of  ai)])ropriations  from  a  guessing 
game  to  a  scientific  procedure — a  change  doubly  needed 
at  Chicago,  with  its  anti(|nated  and  ])olitically  bad  system 
of  making  appropriations  and  administrating  work  by 
wards. 

Particularly  notable  is  the  fact  that  these  studies  were 
made  by  a  civil  service  commission,  and  that  the  Chicago 
Civil  Service  Commission  has  an  Efficiency  Division,  with 
a  staff  of  engineers,  for  making  just  such  studies. 

Heretofore  the  work  of  civil  service  commissions  has 
been  confined  almost  wholly  to  (1)  the  task  of  seeing  that 
men  were  selected  for  employment  or  promotion  with 
some  I'egard  to  fitness  for  the  work  they  were  supposed  to 
do,  instead  of  on  account  of  political  qualifications;  and 
(2)  to  seeing  that  once  in  office  they  stayed  there  until 
removed  by  death  or  physical  disability — except  in  rare 
cases,  when  such  commissions  have  taken  just  action 
against  employees  who  have  indulged  in  too  much  politi- 
cal activity. 

As  a  result,  the  most  that  civil  service  has  done  in  the 
majority  of  American  cities  has  been  to  insure  security 
of  tenure  and  promotion  by  orderly  procedure.  These 
achievements  are  good  .so  far  as  security  of  tenure  does 
not  result  too  largely  in  keeping  men  in  oflSce  whether 
they  render  poor  or  good  service,  nor  make  promotion  a 
matter  of  senioritj'  rather  than  merit. 

\VlvAt  has  been  needed  in  the  civil  .service  has  been 
checks  on  the  efficiency  of  the  men  protected  by  it.  While 
the  work  outlined  above  as  having  been  done  in  Chicago 
(described  in  part  more  fully  elsewhere  in  this  issue) 
appears  to  have  been  conceived  and  executed  as  a  tem- 
porary measure  for  budget-making  purposes  (an  excel- 
lent reason,  too),  those  parts  of  it  which  apply  to  human 
efficiency  might  well  be  made  a  permanent  feature  of  the 
work  of  the  Chicago  and  other  civil  service  commissions. 

Finally,  these  unique  studies  at  Chicago  deserve  to  be 
considered  in  conjunction  with  the  work-quantitv  unit- 
cost  budget  system,  which  is  to  be  tried  in  1913  for  the 
Borough  of  Richmond,  Xew  York  City,  described  and 
commented  on  at  some  length  in  our  issue  of  Dec.  26. 
1912.  The  world  moves  and  the  engineer  is  coming  into 
his  own. 
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Limiting  the  Size  of  Motor  Trucks 

The  manufacturers  of  motor  vehiclei?  are  gettin.s  con- 
siderably exercised  over  some  projjosed  state  laws  regu- 
lating the  weight  and  tires  of  motor  trucks.  In  Xew  York 
State,  for  instance,  certain  of  the  highwa_y  protective  in- 
terests have  .suggested  a  law  which  will  proportion  the 
width  of  the  tire  to  the  load  carried  and  limit  the  latter. 
One  suggestion  provides  for  an  increasing  scale  starting  at 
vehicles  having  14-in.  tires  to  carry  a  maximum  load  on 
one  axle  of  1200  lb.,  and  rising  to  those  having  10-in. 
tires,  with  a  maximum  load  on  one  axle  of  8000  lb.,  the 
latter  to  be  the  largest  loading  allowed  on  any  country 
highway,  though  no  restriction  is  placed  on  the  loading  for 
city  streets. 

This  proposition  is  strenuously  opposed  by  the  manu- 
facturers, who  maintain  that  .such  a  law  is  unconstitu- 
tional, and  that  the  state  is  bound  to  build  and  to  main- 
tain highways  for  any  traffic  its  citizens  want  to  .send  over 
it.  Of  cour.se,  these  .same  manufacturers  would  never 
pursue  this  argument  to  its  absurd  limit,  but  would  agree 
to  stop  with  loads  just  outside  the  possible  niaxiinum  for 
their  own  trucks.  ^lanifcstly.  there  must  be  a  limit  to 
the  load  for  which  road  builders  can  design.  Vrhere  is 
this  limit;-' 

The  loadings  which  railway  tracks  and  bridges  have  to 
carry  are  continually  increasing,  and  maintenance  men 
have  grumblingly  to  keep  step  and  to  design  their  per- 
manent structures  for  the  occasional  ma.ximum.  The 
economics  of  railroading  demand  a  certain  maximum 
loading.  The  owner  carefully  figures  that  the  gain  in 
revenue  from  heavier  units  will  more  than  offset  the  in- 
crea.sed  cost  not  only  of  tlmse  units,  but  of  the  roadbed  on 
which  they  run. 

In  highway  work  the  problem  is  quite  different.  Pos- 
sibly a  13-ton  truck  is  more  economical  for  some  user 
who  only  pays  the  average  tax  rate  for  the  construction 
and  maintenance  for  the  road  oil  which  that  truck  runs, 
but  is  it  fair  to  the  thousands  of  other  users  who  do  not 
benefit  by  the  economics  of  that  large  truck  to  be  luade  to 
pay  the  excess  cost  and  maintenance  of  the  roads  that  that 
truck  requires?  The  street  railway  has  to  pay  for  the 
construction  and  maintenance  of  the  roadway  between 
and  contiguous  to  its  tracks.  Why  should  the  motor- 
truck owner  get  the  same  privilege  free? 

The  matter  has  not  reached  a  dangerous  stage,  for  it 
is  probable  that  the  damage  to  roads  by  high-speed,  high- 
powered  passenger  cars  is  now  far  greater  than  any  dam- 
age which  may  result  from  heavy  loading.  The  time  is 
rapidly  coming  when  this  will  not  hold.  Witness  for  in- 
stance the  1.5-ton  truck  described  on  the  first  page  of  this 
issue.  This  truck  will  carry  20  cu.yd.,  which  may  readily 
mean  20  tons  of  certain  types  of  material,  and  there  is  no 
doubt  that  a  motor  could  be  designed  to  draw  such  a  load. 
This  ponderous  load  moving  at  a  fair  rate  of  speed  (8  m. 
per  hr.  for  the  one  noted)  along  a  country  liigliway  is 
destnictive  of  the  fabric  and  structure  of  iluit  highway 
and  its  po.ssible  crossing  of  the  usual  country  bridge  is  a 
])ositive  menace  to  life  and  property.  City  streets  are  not 
designed  for  any  such  strain.  Anyone  who  has  seen  foot- 
prints plainly  marked  on  an  asjjhalt  pavement  during  the 
heat  of  the  summer  can  readily  imagine  the  effect  of  a 
T-in.  tire  loaded  up  to  6,  7  or  possibly  10  tons.  Certainly 
the  taxpayers  of  the  city  nro  not  required  to  provide  a 
roadway  for  such  n  vehicle,  merely  to  benefit  the  few 
"hose  interest  is  served. 


Undoubtedly  roads  will  have  to  be  built  from  now  on 
with  a  view  to  automobile  traffic,  because  the  automobile 
for  pleasure  and  commerce  has  become  a  necessity.  Doubt- 
less, also,  a  certain  amount  of  the  benefit  from  the  use 
of  the  automobile  is  so  distributed  that  the  whole  body 
of  taxpayers  should  shoulder  the  added  cost  of  the  roads 
it  demands.  There  is,  however,  a  limit  where  this  equable 
distribution  stops  and  where  the  added  benefit  accrues 
only  to  certain  individuals,  and  beyond  this  point  those 
who  dance  should  pay  the  fiddler.  The  nsu.il  horsepower 
or  cylinder-bore  automobile  taxes  are  an  attempt  to  meet 
this  cost,  but  in  the  case  of  the  extraordinarily  heavy 
trucks  no  tax  could  posibly  pay  for  the  increase.  Here, 
then,  limitation  in  weight  is  the  onlv  remedv  the  state 
has. 

There  is  a  tendency  in  the  opponents  of  these  weight- 
limit  laws  to  consider  them  directed  against  all  motor 
trucks.  For  instance,  a  recent  editorial  in  the  Boston 
Transcript  voices  this  sentiment  as  well  as  the  railway 
analogy  fallacy  which  is  noted  above : 

When  traffic  increases  on  railroads  It  is  the  practice  of 
progressive  management  to  build  additional  tracliage  and 
stronger  bridges,  put  on  bigger  locomotives  and  cars.  The 
motor  truck  is  a  method  of  merchandise  transportation  the 
possibilities  of  which  have  scarcely  been  touched;  yet  suffi- 
cient experience  has  been  gained  to  show  that  it  has  a  field 
of  its  own  and  to  prove  that  in  the  immediate  future  a  vast 
amount  of  traffic  of  this  kind  will  pass  over  all  tho  main  In- 
ter-gity  thoroughfares.  And  provision  must  be  made  for  tt. 
The  limit  of  twelve  tons  for  vehicle  and  load  that  will  be 
favored  by  the  [Massachusetts  State]  Highway  Commission 
in  a  bill  would  just  about  admit  the  five-  and  si.\-ton  capacity 
trucks  now  in  common  use:  it  would  bar  out  the  heavier 
trucks  such  as  those  of  ten  tons  capacity  that  are  being  used 
elsewhere.  That  is  not  a  business-like  proposition:  it  is  as 
if  the  city  said  to  the  Boston  Elevated:  "You  cannot  carry 
any  more  passengers  because  the  subways  ai*e  not  large 
enough  and  we  don't  propose  to  build  any  more." 

As  yet  there  is  no  reason  to  believe  that  the  extraordi- 
narily heavy  trucks  will  ]>rovc  of  great  advantage  to  any 
but  a  few  users  and  for  the  present,  at  least,  it  certainly 
would  be  inadvisable  to  levy  u]>on  the  whole  peoi)le  for 
the  benefit  of  those  few.  The  ]n-oblem  before  the  framcrs 
of  any  new  law  directed  against  heavy  vehicles  is  to  find 
what  is  the  limit  that  typical  good  roads  and  bridges  of 
today  can  stand  and  to  prohibit  any  weight  that  is  in  ex- 
cess. Such  a  restriction  wo\ild  i)robably  not  affect  10% 
of  the  motor  trucks  in  use  and  would  certMinly  not  cir- 
cumscribe llicir  usefulness  as  a  mellioil  of  li'ansportMtion. 

:•:  • 

Indicting  Railway  Officials  as  a 
Remedy  for  Accidents 

Everyone  has  heanl  of  the  joke  of  I'intdi,  the  English 
comic  journal,  which  ]iroposed  many  years  ago,  in  the 
early  days  of  the  railway  era,  that  as  a  safeguard  against 
railway  collisions  a  director  of  the  railway  conipanv 
should  bo  tied  to  the  front  of  each  locomotive. 

The  joke  of  half  a  century  ago  becomes  a  serious  real- 
ity in  the  Ignited  Slates  today,  where  grand  juries  in  Con- 
necticut and  in  Indiana  have  recently  returned  indict- 
ments for  nuin.slaugliter  against  the  officers  of  railway 
oomiianies  on  account  of  deaths  in  two  recent  railway 
accidents.  Ill  Connecticut  the  Vice-rresident  and  chief 
operating  officers  of  tlie  Xcw  York,  Xew  Haven  &  Hart- 
ford Ti.Tl.  were  indicted  for  the  accident  nt  West  port. 
Tn  Indiana  all  the  directors,  the  President  and  all  the 
operating  officials  of  the  Cincinnati,   Hamilton  &  Hay- 
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toil  U.ll.  were  iiulicted  for  a  recent  wreck  on   thr  nmd 
wliere  a  freight  brakeinan  forgot  to  close  a  switili. 

It  is  true,  no  doubt,  that  tiiese  indictments  are  brougiit 
m  response  to  a  public  demand  that  somebody,  somewhere 
shall  receive  punishment  for  these  accidents,  and  it  is 
argued  in  defense  of  these  indictments  tiiat  tiiey  will 
tend  to  make  railway  officers  realize  more  keenly  their 
responsibility  for  the  safety  of  those  whose  lives  are  in 
their  care. 

We  do  not  for  a  moment  believe,  however,  that  such 
extreme  measures  arc  needed  to  impress  upon  railway 
ofKcers  the  measure  of  their  resi)()iisibility.  At  the  pres- 
ent day  particularly,  railway  officers  everywhere  are  study- 
ing with  the  greatest  care  all  (nicstions  all'ccting  safety 
in  railway  ojieration. 

Far  from  being  callous  and  indillVrcnt  to  the  risk  in- 
volved in  railway  operation,  it  is  a  fact  that  among 
railway  officers  them.^elves  the  percentage  of  casualty 
in  train  wrecks  is  far  higher  than  with  the  average 
traveler.  It  would  be  easy  to  name  half  a  dozen  railway 
accidents  within  the  last  15  years  in  which  Presidents, 
Vice-Presidents,  (Jeneral  Managers,  or  other  chief  officers 
of  railway  companies  have  lost  their  lives.  The  death 
of  Samuel  Spencer,  President  of  the  Southern  Ry.,  a 
few  years  ago  in  a  rear  collision  on  his  own  road  is,  per- 
haps, the  most  notable  illustration.  In  fact,  railway 
officers  in  attaching  their  private  cars  to  the  rear  of  pas- 
senger trains,  as  is  commonly  done,  are  voluntarily  doing 
what  Punch  proposed  so  many  years  ago,  that  is,  taking 
the  place  of  greatest  danger. 

There  can  be  no  doubt,  therefore,  that  railway  officers, 
for  the  protection  of  their  own  lives  as  well  as  the  lives 
of  millions  of  passengers  and  thousands  of  employees, 
earnestly  desire  to  do  everything  possible  to  attain  a  high 
degree  of  safety  in  railway  operation.  To  indict  for 
manslaughter,  directors,  presidents  and  officials  of  the 
operating  department  whenever  an  accident  occurs  on  the 
lines  under  their  charge  would  give  them  no  keener 
realization  of  responsibility  than  they  now  have. 
■  It  will,  of  course,  be  admitted  that  where  definite  and 
direct  responsibility  for  an  accident  can  be  traced  to  an 
individual,  whether  he  be  a  brakeman  or  a  railway  presi- 
dent, some  sound  argument  may  be  made  in  support  of  an 
indictment.  But  what  reason  or  wisdom  is  there  in  in- 
dicting President  Daniel  Williard,  of  the  Baltimore  & 
Ohio,  because  on  one  of  the  subsidiary  lines  of  that  great 
system  a  careless  freight  brakeman  forgot  to  close  a  switch 
after  letting  his  train  onto  a  side-track  and  so  cau.«ed 
the  wreck  of  a  passenger  train  shortly  afterward? 

If  it  serves  the  ends  of  justice  to  indict  President  Wil- 
lard  for  manslaughter  occurring  under  such  circum- 
stances, we  do  not  see  why  it  would  not  be  eqXially  just 
to  indict  President  Taft  for  embezzlement  because  of  a 
theft  of  government  funds  by  some  subordinate  custom- 
house official. 

As  many  of  our  readers  will  doubtless  recall,  this  is  not 
the  first  time  when  high  officials  of  a  railway  have  been 
indicted  becau.se  of  deaths  in  a  train  accident.  A  score 
of  years  ago  a  collision  occurred  in  the  Park  Ave.  tunnel 
above  Grand  Central  Station  in  Xew  York  City;  and  in 
the  fire  whicli  followed  the  collision,  a  dozen  or  so  em- 
ployees of  the  car  department  were  Imrned  to  death.  The 
directors  of  the  Xew  York',  Xew  Haven  &  Hartford  R.R. 
were  indicted  afterward  on  the  ground  that  they  had 


failed  to  provide  their  cars  with  a  safe  system  of  steam 
beating.  When  the  ca.scs  came  to  trial,  however,  it  was 
found  imjiossible  to  trace  definite  resjJonBibility  to  any  of 
the  directors  and  the  suits  were  drojjped.  Similar  •re- 
sults will  doubtless  be  the  eventual  outcome  in  the  ca.ses 
discussed  above.  Such  an  ultimate  result,  however,  does 
not  by  any  means  justify  the  bringing  of  the  indictment 
ic  the  first  place.  If  the  jirinciple  were  established  that 
railway  directors  and  railway  officers  were  liable  to  in- 
dictment for  every  accident  occurring  on  the  lines  under 
their  charge,  it  would  very  shortly  be  impossible  to  in- 
duce coin])etent  and  responsible  men  who  cared  for  their 
reputation  to  accei)t  such  positions.  It  is  of  great  public 
importance,  however,  that  just  this  class  of  men  shall 
hold  the.se  positions.  We  cannot  have  safety,  and  effi- 
ciency, and  economy  in  the  railway  service  unless  men  of 
this  sort  are  in  charge.  Let  it  not  be  thought  either  that 
it  is  an  ea.sy  matter  to  find  this  sort  of  men  for  such  posi- 
tions. Men  comjietent  to  carry  such  responsibilities  are 
at  a  premium  everywhere. 

Surely  the  safety  of  the  traveling  public  will  not  be 
increa.'ied  if  we  make  conditions  in  the  railwav  business 
such  that  the  only  class  of  men  who  will  care  to  hold  re- 
sponsil)le  positions  will  be  those  for  whom  the  stain  on 
their  personal  reputation  involved  in  an  indictment  in  a 
court  of  law  is  a  matter  of  no  consequence. 

Let  it  be  clearly  understood  that  in  what  we  have  said 
we  are  not  opposing  the  fi.ving  of  responsibility  for  ac- 
cidents of  any  sort  and  the  administering  of  proper  pun- 
ishment to  those  found  responsible,  not  as  a  matter  of 
public  revenge,  but  as  a  stimulus  to  others  to  use  greater 
care  in  future.  What  we  do  protest  against  is  the  misuse 
of  the  machinery  of  justice  to  appease  public  clamor,  led 
on  by  sensational  journalism,  that  ".some  man  higher  up" 
shall  be  sacrificed. 


Fa 


r  Reaching  Decision  Respecting  the 
Use  of  the  Chicago  Drainage  Canal 

The  denial  by  the  Secretary  of  War  of  the  application 
of  the  Sanitary  District  of  Chicago  for  authoritv  to  with- 
draw 10,000  cu.ft.  per  sec.  from  Lake  Michigan  in  place 
of  the  4167  ft.  authorized  by  a  previous  Secretary,  which 
we  print  in  full  elsewhere  in  this  issue,  seems  to  leave  Chi- 
cago only  two  alternatives.  Either  it  must  fight  the  ques- 
tion out  in  Congress,  and  if  successful  there,  which  is 
very  doubtful,  it  must  then  fight  it  out  again  in  a  prova- 
ble arbitration  proceeding  between  the  Fnited  States  and 
Canada,  with  possibilities  of  a  fight  with  navigation  and 
other  interests  in  the  courts  as  well.  Otherwi.-^e  Chicago 
mu.st,  at  an  early  date,  begin  the  construction  of  a  plant 
to  purify  its  sewage,  at  least  partially,  before  discharg- 
ing it  into  the  drainage  canal,  and  this  plant  must  eventu 
ally  become  one  of  the  largest  sewage-treatment  plants  in 
the  world. 

The  necessity  for  purifying  its  .sewage  arises  not  alone 
from  the  doubt  whether  the  citv  will  be  permitted  to 
permanently  divert  from  Lake  Jli'chigan  even  the  amount 
of  water  it  is  now  taking,  but  becau.se  the  towns  and  cities 
along  the  course  of  the  Illinois  River  will  be  apt  to  be<^in 
litigation  if  Chicago  sends  its  sewage  pa.st  their  doors 
diluted  with  a  smaller  proportion  of  water  than  that 
agreed  upon  when  the  state  legislation  authorizin?  the 
construction  of  the  sanitary  canal  was  enacted.  '^ 
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Piers  for  a  North  River  Bridge  at  New    "*^'"  '^".^'  ^">"Oo  tons  of  nickel  steel,  which,  added  to  the 

iiraount  of  steel  and  cost  of  the  cantilever  structure,  is 
more  than  enough  to  build  a  suspension  bridge  of  the 
same  capacity  with  a  3000-ft.  span.  Similarly,  with  two 
deep  piers,  no  considerable  economy  could  be  discovered 
in  the  total  cost  of  structure. 

Therefore,  one  or  two  piers  in  this  river  do  not  cheapen 
the  cost  of  a  bridge.  The  economy  leans  to  the  side  of  a 
suspension  bridge  with  a  single  span  between  pierhead 
lines.  It  is  this  fact  that  caused  the  writer  to  acquiesce 
many  years  ago  in  the  decision  of  the  War  Department 
that  the  bridge  shall,  in  the  interest  of  unobstructed 
navigation,  have  a  single  span  from  pierhead  line  to  pier- 
head line. 

There  is  need  of  warning  against  a  common  error. 
That  is,  estimating  the  cost  of  construction  too  low,  and 
with  insufficient  allowance  for  contingencies  and  delays, 
interest  during  construction,  cost  of  administration  and 
right  of  way,  and  the  connections  and  approaches  witliout 
which  a  bridge  is  not  complete.  It  produces  false  notions 
of  what  such  a  large  work  really  costs  aiul  as  to  the 
amount  of  money  which  miist  be  ])rovided.  That  has 
happened  thus  far  with  every  engineering  work  of  un- 
precedented magnitiule. 

GUSTAV    LlNUKXTlUL. 

68  William  St.,   Now  York. 
Jan.  7,   11)  1:5. 


York  City  Would  Effect  No  Saving 
in  Cost  over  a  Single  Span 

SiH — The  views  of  Mr.  Augustus  Smith,  published  in 
your  issue  of  Jan.  2,  1913,  on  the  subject  of  piers  in  the 
Hudson  River  at  Xew  York  City  (also  called  the  Xorth 
River)  for  a  bridge  across  that  stream  are  shared  by  many 
persons  not  informed  as  to  the  peculiar  geological  char- 
acter of  that  river.  The  belief  that  one  or  more  piers  in 
that  river  would  greatly  cheapen  the  construction  of  a 
bridge  is  erroneous,  and  a  word  of  explanation  would 
.seem  to  be  in  order. 

The  bed  of  the  Xorth  River  consists  of  a  submerged 
locky  irregular  trough  or  canon,  with  an  average  width 
of  a  mile,  and  along  its  middle,  from  250  to  over  300  ft. 
deep  from  the  water  surface  to  rock.  This  trough  is 
tilled  with  mud,  called  euphoniously  silt.  The  water  in 
the  middle  of  the  river  is  40  to  60  ft.  deep.  The  river 
bottom  is  so  soft  that  a  diver  cannot  stand  on  it.  At  the 
depth  of  90  ft.  from  the  water  surface,  which  is  that  of 
the  Pennsylvania  R.R.'s  tunnels,  the  silt  is  still  in  a  half 
liquid  condition.  The  silt  gradually  thickens  with  in- 
creasing depth,  and  becomes  a  blue  clay  mixed  with  gravel 
overlying  the  rock.  Bridge  piers  would  have  to  be  founded 
on  that  rock  formation,  which  is  about  100  ft.  deeper 
than  the  deepest  bridge  foundations  so  far  built. 


To  avoid  confusion  of  terms  it  should  be  explained  ♦'♦ 

that  the  so  called  pierhead  line  is  the  line   along  each      FffeCt    of    C^OCOanut    Oil    and     of    Sucrar 
shore  to  which  the  landing  piers  for  ships  are  built  out        ''  ,, 


at  right  angle  to  the  river,  with  foundations  mostly  on 
long  piles.  The  width  of  the  river  between  these  pier- 
head lines  is  from  3000  to  4000  ft.,  and  the  (Jovernment 
will  not  allow  any  bridge  ])icrs  in  that  widtli. 

Assuming  now,  for  illustration,  a  bridge  over  this 
width  with  two  s])ans  each.  say.  loOd  ft.  clear  ((jr  UIOO 
ft.  on  centers  of  piers),  then  the  chea])est  ])lan  would  be 
that  for  a  cantilever  bridge  in  which  the  two  middle 
spans  would  be  flanked  with  anchor  spans,  one  over  each 
shore,  four  spans  in  all.  Each  middle  span  would  con- 
sist of  a  cantilever  arm  800  ft.  long,  supporting  one  end 
of  an  independent  truss,  also  80(1  ft.  long,  the  other  i^ul 
of  the  truss  resting  on  a  pier  in  the  middle  of  the  river. 
This  symmetrical  arrangement  would  give  the  smallest 
middle  pier,  as  it  would  get  the  load  from  each  middle 
span  for  a  length  of  only  400  ft.,  or  800  ft.  in  all.  As- 
sume further  this  pier  to  be  on  top  only  1. '50x30  ft.,  and 
tf  rest  on  a  foundation,  say,  270  ft.  below  water.  Allow 
20  tons  per  .sq.ft.  pressure  upon  the  foundation  without 
allowing  for  the  displacomont  of  water,  which  gives  the 
.safer  dimensions.  More  could  not  safely  l)e  allowed  for 
a  foundation  which  could  not  bo  ocularly  inspected.  A 
size  of  foundation  is  thus  obtained,  which,  together  with 
the  pier  would  cost,  at  a  low  estimate,  six  million  dollars. 
I'inrs  may  be  built  for  le.ss,  but  .should  not  be  built  if 
absolute  safety  is  to  be  paramount.  A  pier  with  a  greater 
depth  would,  of  course,  cost  more.     Six  million  dollars 


on  (Concrete 

Sir — I  would  like  to  know  if  any  of  your  readers  have 
had  any  difficulty  in  getting  good  results  from  concrete 
work  in  or  around  sugar  refineries.  I  have  had  it  disinte- 
grate when  1  have  u.<ed  sj)ccial  c-are  in  mixing,  ])!a(ing- 
and  covering  with  damp  clotiis  until  set,  and  again  I  have 
obtained  good  results  with  the  .-ianu^  nuiterial  and  mixture 
but  with  coiulitions  which  seemed  less  favorable.  Lab- 
oratory ex])eriments  when  J  hnwn  added  various  ])ercent- 
ages  of  sugar  with  cement  and  with  cement  and  sand 
give  such  conflicting  results  that  1  miii  at  m  Iuss  to  know 
what  the  causes  are  which  have  all'i 
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Sir — Will  you  advise  iiic  it 
that  can  be  incorporated  witli  concrete  tbiit  will  make  it 
oil-proof  and  protect  it  against  the  dcsl  nictivc  iicliini  of 
aninuil  ami  vegetable  oils? 

I  am  building  a  reinl'orccd-cdiicrclc  warclKnisc  Inr  ihe 
storage  of  cocoanut  oil  and  liy  carcrid  tests  I  have  rmnid 
that  the  destructive  action  of  the  oil  in  converting  the 
lime  of  the  ])ortland  cenuuit  into  lime  soaj)  is  very  rapid. 
By  subjecting  a  sample  of  hardened  concrete  to  the  action 
of  oil  for  two  weeks,  the  deterioation  is  very  noticeable. 

If  either  you  or  any  of  your  readers  can  suggest  a  prac- 
ticable remedy  for  jjroteeting  the  concrete,   I  shall  be 
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obliged.  Several  protecting  paints  to  be  api)lie(I  to  tiie 
surface  bave  been  suggested  by  tlie  various  manufactur- 
ers, but  these  are  open  to  the  objection  that  the  abrasion 
of   the   surface   due   to   rough    usage   would    remove;    the 

])nint  and  expose  the  floor  to  the  dcstnu-tive  action  of  the 
oil. 

W'm.  ( '()i'i:i,  wii  l''ti:ni:i!. 
J'hihiilcliihia,   Dec.  Ki,   I'.U'-i. 

I  The  destructive  effect  of  vegetable  and  mineral  oils 
on  concrete  has  been  frequently  noted,  but  we  do  not 
know  of  any  protective  measures  that  have  been  success- 
ful. The  possible  destructive  effect  of  sugar  is  new  to 
us;  if  any  reader  can  throw  any  light  on  the  subject, 
the  information  Mould  be  welcome. — Ed.] 

Upward  Water  Pressure  on  the 
"Reversed  Dam" 

Sir — In  your  issue  of  Dec.  10,  1912,  p.  1142,  a  "re- 
versed dam"  is  described  by  Frank  C.  Osborn.  In  con- 
sidering the  pressures  exerted  on  this  dam  Mr.  Osborn 
ignores  a  force  or  set  of  forces  of  enormous  magnitude 
and  importance.  The  force  referred  to  is  the  upward 
pressure  of  water  underneath  the  horizontal  slab  of  this 
dam.  If  this  force  should  reach  anything  like  its  full 
possible  value,  the  resultant  would  be  upward,  and  the 
dam  would  float  away.  The  stability  of  this  dam  de- 
pends solely  upon  its  being  perfectly  glued  to  a  founda- 
tion of  a  solid  rock — 1-47  ft.  wide  in  the  direction  of  the 
stream  and  without  seam  in  any  direction,  in  the  ex- 
ample analyzed  in  the  article — glued  or  cemented  so  that 
no  water  whatever  can  ever  penetrate  beneath  the  hori- 
zontal slab. 

In  view  of  the  periodic  failures  of  dams  by  reason  of 
water  pressure  beneath  them  lifting  them  off  their  foun- 
dation, it  would  be  a  bold  spirit  indeed  who  would  at- 
tempt a  dam  of  any  magnitude  along  the  lines  of  this 
one.  He  should  be  compared  with  the  great  military 
geniuses  in  his  disregard  for  human  life.  Such  a  one 
ought  to  be  compelled  to  reside  just  a  little  downstream 
from  his  structure. 

It  is  to  be  fervently  hoped  that  the  always  self  abas- 
ing and  willing  profession  of  engineering  will  not  be 
compelled  to  shoulder  the  responsibility  of  a  series  of 
disasters  that  dams  of  this  sort  would  no  doubt  in- 
augurate. 

The  writer  feels  intensely  serious  about  this  matter, 
so  much  so,  in  fact,  that  he  desires  this  letter  to  be  con- 
sidered as  a  warning,  from  the  minority,  perhaps,  but 
a  constantly  growing  minority.  It  is  by  no  means  the 
universal  opinion  of  the  profession  that  under  pressure 
on  dams  does  not  exist  or  can  be  ignored.  Books  and 
specialists  have  not  yet  caught  up  with  this  advance,  but 
they  will  be  forced  to  it  in  time.  It  is  to  be  hoped  that 
there  have  been  enough  horrors  already  to  supply  the 
necessary  material  to  effect  this  conversion. 

Edwakd  Godfrey. 

Monongahela  Bank  Bldg., 

Pittsburgh,  Penn.,  Dec.  -24.  1  !•]•?. 

[The  above  letter  was  submitted  to  :Mr.  Osborn  an<l  he 
has  replied  as  follows:] 

Sir—If  :Mr.  Godfrey  had  read  the  article  a  little  more 
carefully  he  would  have  noted  that  the  spirit  of  it  was  to 
illustrate  a  novel  idea  in  dam  construction,  to  indicate 


a  simple,  direct  and  com]mct  method  of  calculation  for 
obtaining  the  foundation  ])ressures,  and  more  parti(;ularly 
to  call  attention  to  the  ])cculiar  results  obtained  in  the 
<-om])araliv(;  calctdations  for  tlu;  factor  of  safety  against 
overturning. 

lie  woulil  bave  discovered  also  I  hat  the  (juestion  of  u))- 
ward  pressure  on  the  base  was  not  ignored,  but,  on  the 
(ontrary,  that  coni|>lete  calculations  are  given  for  foun- 
ilation  pressures  and  for  overturning  under  the  hcadini; 
■' Mackwater  I'ressurc" 

ll  may  be  a  possible  theoretical  assumption  that  the 
full  hydrostatic  head  would  act  over  every  foot  of  the 
fouiulation  from  heel  to  toe,  but  this  implies  an  entirely 
unobstructed  entrance  I'm-  water,  no  ])oint  of  contact  be- 
tween the  dam  and  its  foundation,  no  drainage  system 
anil  the  ])ositive  prevention  of  any  escape  of  water  at  the 
toe.  If  it  is  possible  to  provide  such  a  preventative  at  the 
toe  then  it  must  also  be  possible  to  provide  such  a  one 
at  the  heel  and  thus  avoid  any  upward  pressure  whatever. 

'J'his  question  has,  however,  beeji  most  thoroughly  and 
ably  discussed  before  the  American  Society  of  Civil  En- 
gineers during  the  ])ast  year  and  was  not  considered 
])ertinent  to  the  article  in  question. 

Mr.  Godfrey  is  in  error  when  he  says  it  is  necessary 
that  no  water  whatever  be  permitted  under  the  base  of 
the  reversed  dam.  This  is  proved  by  the  calculations 
above  referred  to,  which  show  stability  under  a  very 
considerable  head  acting  uniformly  over  the  entire  base. 
Further  calculations  will  show,  for  a  full  static  head  at 
the  heel  and  zero  pressure  at  the  toe,  a  substantial  down- 
ward resultant,  a  moderate  pressure  at  the  toe  and  a  ten- 
sion at  the  heel  so  slight  as  to  be  easily  provided  for.  It 
In  apparent  that  if  additional  weight  is  desired  the  thick- 
]iess  of  the  ba.se  can  be  readily  increased,  or  loose  mate- 
rial superposed. 

FiiAXK  C.  Osbohn'. 

Cleveland.  Ohio,  Jan.   f!,   li)13. 

Effect  of  Moisture  on  the  Strength  of 
Concrete:  An  Explanation  of  Con- 
crete Drain  Tile  Failures 

Sir — A  .study  of  the  existing  literature  on  mortars  and 
concretes  seems  to  indicate  that  the  factors  affecting  their 
strength  are  fairly  well  understood.  Many  reports  are 
available  of  exhaustive  investigations  as  to  the  varia- 
tions in  the  strength  of  concrete  resulting  from  vary- 
ing ])roportions  of  aggregate,  age  and  quality  of  cement, 
\arying  sizes  and  quality  of  aggregate,  different  meth- 
ods of  mixing  and  curing,  different  methods  of  testing, 
and  of  various  ini])urities  in  the  mixing  water  or  aggre- 
gate. 

To  make  the  assertion  that  after  it  has  set  the  amount 
of  moisture  present  in  a  portland-cement  concrete  has 
an  effect  upon  its  strength  of  sufficient  amount  to  be  of 
l)ractical  importance  in  some  uses  of  concrete,  and  that 
this  fact  is  not  recognized  in  concrete  literature  may 
astonish,  yet  investigations  recently  made  seem  to  indi- 
late  that  such  is  the  ca.se.  When  we  consider,  however, 
that  only  within  the  past  two  years  has  it  become  an 
established  fact  that  concrete  expands  and  contracts  with 
changes  in  the  amount  of  moisture  present  just  as  wood 
does,  it  does  not  seem  altogether  impossible  that  we  have 
been  overlooking  such  a  simple  thing  as  the  fact  that  the 
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presence  of  water  materially  affects  the  strength  of  con- 
crete. 

Several  failures  of  con  rete  drain  tile  in  the  state  of 
Iowa  have  caused  coricem,  and  various  ways  of  testing 
tile  have  been  proposed.  15 at  not  infrequently  larg-  num- 
bers of  concrete  drain  til"  fpil  after  being  laid  and 
covered,  notwithstanding  the  fact  that  every  joint  is 
te.sted  before  laying  and  withstands  a  larger  load  than 
they  are  subjected  to  in  the  ditch.  Tiie  significant  fact, 
about  the  failures  is  that  they  all  seem  to  occur  within  a 
few  hours  after  laying,  but  not  immediately  after  cover- 
ing. All  joints  that  withstand  the  earth  pressure  for, 
say,  twelve  hours,  prove  to  be  permanently  safe,  even 
though  the  depth  of  covering  is  afterward  increased.  It 
was  thought  that  the  explanation  of  this  action  might  be 
that  the  tile  are  tested  in  a  fairly  dry  condition  and  that 
the  moisture  which  soon  saturates  the  walls  after  the 
tile  are  laid  in  some  way  has  a  weakening  effect.  It  was 
at  first  thought  that  the  weakening  must  be  due  to  some 
sort  of  chemical  action. 

To  learn  whether  or  not  this  is  the  explanation,  ex- 
periments were  begun  in  the  testing  laboratory  of  the 
College  of  Applied  Science,  State  University  of  Iowa, 
about  a  year  ago.  It  was  soon  proved  that  a  1 :  3  port- 
land-cement  mortar  cured  in  air  under  conditions  similar 
to  those  commonly  obtained  in  the  manufacture  oi 
cement  drain  tile,  was  weakened  from  40  to  i>0%  by 
being  soaked  in  water.  It  was  farther  proved  that  ih:s 
weakening  resulted  at  once,  that  is,  the  full  weakening 
effect  came  ai)out  just  as  .soon  as  the  specimens  were 
saturated  with  water.  This  fact  seemed  to  indicate  that 
the  cau.se  was  physical  and  not  chemical. 

Many  questions  inmiediately  aro.se.  How  does  this 
weakening  vary  with  different  mixtures,  with  different 
cements,  with  different  methods  of  curing?  Is  the  per- 
"•entage  of  weakening  proportional  to  the  moisture  con- 
tent .  Can  the  mortar  be  repeatedly  weakened  and 
strengthened  by  repeated  wetting  and  drying?  A  series 
of  experiments  is  under  way  for  the  purpose  of  answering 
some  or  all  of  these  questions  and  the  results  will  be 
pui)li.^bed  when  obtained.  The  mere  fact,  however,  that 
a  dry  mortar  may  be  weakened  5()'/(  by  the  introduc- 
tion of  i)ure  water  seems  of  sufficient  imjiortance  to  war- 
rant its  publication  at  this  time.  While  it  is  true  that  a 
greater  part  of  the  concrete  made  is  used  in  large  masses 
•.vith  a  sufficient  factor  of  safety  to  cover  such  variations, 
yet  the  fact  remains  that  if  the  factor  of  safety  is  i)ased 
upon  a  strength  obtained  experimentally  upon  a  dry  con- 
crete, it  may  be  reduced  50%  by  a  wetting  of  the  .struc- 
ture. Furthermore,  in  cases  where  concrete  is  used  in 
thin  walls  subject  to  bending  without  reinforcement,  such 
as  in  drain  tile,  this  weakening  may  actually  cause  fail- 
ure as  in  the  instances  cited. 

It  has  long  been  recognized  tiiat  the  strength  of  wood 
varies  with  tlie  moisture  content  and  tables  of  ultimate 
strcngtils  of  wood  are  always  based  ii])on  a  known  per- 
centage of  moisture  pre.«ent.  In  view  of  the  above  facts, 
is  it  not  equally  im[)ortant  that  reports  of  tests  of 
strength  of  concretes  and  mortars  contain  a  statement  of 
the  condition  of  the  specimens  with  resj)ect  to  moisture 
content  ? 

SUKIIM.VX    M.    WoOI)W,\l{D, 

EiiKUKiiicK  C.  YoLxa. 
Town  City,  Iowa, 
Jan.  a,  1913, 


Feathering  Padd':e  Wheels  for  Self- 
PropsI'mg   Dredges 

Sir — On  p.  286  of  your  issue  of  Aug.  15, 1912  appears  a 
description  of  the  teatneriug  paddle  wheel  to  be  used  on 
the  dredges  "E.  V.  Taber"  and  "Robert  McGregor,"  nov,- 
building  for  the  Arkansas  River,  and  designed  in  the  of- 
fice of  the  Chief  of  Engineers,  U.  S.  Army,  at  Washing- 
ton. 

You  were  pleased  to  quote  a  portion  of  what  the 
writer  stated  in  an  article  on  "The  Most  Economical 
Type  of  Boat  for  Operation  on  Western  Rivers,"  which 
appeared  in  your  issue  of  May  5,  1910,  p.  512.  The 
quotation  was  confined,  however,  to  the  latter  part  of 
the  paragraph  in  which  it  occurred,  and  omitted  the  items 
favoring  the  use  of  such  wheels  on  our  river  boats. 

I  have  many  times  expressed  a  hope  for  the  trial  of 
such  wheels  on  our  river  boats,  where  the  service  gave  any 
promise  of  possible  satisfactory  operating  results.  Such 
boats  as  the  Arkansas  dredges  provide  excellent  condi- 
tions for  an  experimental  installation  of  such  wheels,  but 
unfortunately  use  the  propelling  machinery  to  such  a 
limited  extent  that  they  do  not  determine  what  result 
might  be  found  under  commercial  operation. 

It  is  to  be  regretted,  moreover,  that  more  wisdom  was  ' 
loi  shown  in  the  Washington  office,  so  that  the  really 
most  desirable  concomitant  of  the  feathering  wheel  use 
might  have  been  preserved.  I  refer  to  the  increased  pis- 
ton speed  of  propelling  engine  that  can  be  obtained  by 
the  use  of  such  a  wheel.  This  is  entirely  lost  by  the  de- 
signer of  these  dredges.  Similar  boats  built  by  the  army 
engineers,  but  with  the  usual  radial  wheel,  operate  under 
probably  300  ft.  per  min.  piston  speed.  The  average  pis- 
ton speed  of  the  Western  River  boat  is  less  than  300  ft. 
per  min.  It  is  this  slow  piston  speed  which  is  most  detri- 
mental to  fuel  economy,  and  its  jiossible  increase,  by  the 
use  of  a  feathering  wheel,  that  which  makes  the  installa- 
tion of  such  a  wheel  on  one  of  our  river  boats  advi.saL".v 
Yet  this  great  advantage  is  entirely  thrown  away  Dy  the 
Arkansas-dredge  designers  when  they  adopt  a  stroke  of  4 
ft.  for  the  propelling  engines.  The  "Detroit  HI"  is  se- 
curing practically  500  ft.  of  piston  speed,  and  there  is  no 
reason  why  these  Arkansas  dreilge  boats  should  not  lune 
had  a  similar  advantage. 

The  Washington  office  also  shows  great  lack  of  com- 
plete information  in  the  design  of  the  cylinder  frames 
for  these  two  dredges.  The  use  of  such  steel  frames  on 
our  river  boats  has  developed  a  decided  tendency  to 
crystallize  at  certain  points,  and  this  might  be  empha- 
sized in  the  construction  shown.  The  elevation  of  the 
inboard  end  of  the  frames  to  .some  4  ft.  above  the  deck 
line  should  have  been  avoided  ;  the  placing  of  these  frames 
in  parallel,  the  small  angle  of  some  30°  shown  as  the  limit 
of  rudder  movement,  all  \wu\t  to  an  uncertain  knowledge 
of  proper  jiractice. 

l'crlia])s  one  of  the  most  pecidiar  things  which  ha.- 
olherwisc  come  to  my  attention  in  connection  with  the 
design  of  these  dredges,  is  that  of  the  chimney  weighing 
some  three  times  that  which  would  lie  ncccptcii  prac- 
tice or  thought  necessary,  accomi)ani('d  with  ciniiliiitir  as- 
surances of  a    piirpo.se   to   jirescrvc   iiirbtiii-.^. 

.I\().  M.  S\vi;i:ni;y. 
Mechanical  JOnginecr. 

1636  Monadriock  Block,  Chicago, 
Due.  9,  1912. 
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Limiting  the  Use  of  the  Chicago  Drainage  CanaF 


Sl'XOPSJS — The  aeirage  of  a  part  of  Chicago  and  of 
some  oulli/iiig  IcrrHunj  has  been  diverled  from  Lake 
Michigan  and  is  disposed  of  by  the  dilution  method  by 
turning  it  southward  through  a  large  canal  which,  with 
diluting  water  from  Lake  Michigan,  discharges  into  the 
Des  I'laines  Hirer,  thence  by  way  of  the  Illinois  Hirer 
into  the  Mississippi.  Federal  authority  to  divert  water 
from  the  lake  was  not  secured  until  the  canal  was  about 
ready  for  use,  LI,  years  ago,  and  was  then  obtained  from 
the  !^ecrelary  of  War,  subject  to  amendment  at  his  dis- 
cretion and  to  possible  Congre.t.^ional  action.  The  present 
Secretary  of  Mar  now  denies  an  application  to  increase 
the  amount  diverted,  on  the  grounds  that  since  he  is  con- 
vinced that  further  diversion  would  interfere  with  navi- 
gation by  lowering  the  level  of  the  Great  Lakes,  he  would 
not  be  warranted  in  sanctioning  the  increase  without 
authorization  frorr,  Congress,  however  much  the  water 
mag  be  needed;  that  the  facts  presented  show  no  impera- 
tive need;  and  that  an  e.ri<sling  treaty  between  the  United 
States  and  Canada  is  a  further  reason  why  no  admini.^- 
traiive  officer  should  grant  such  an  application  against 
Canadian  protest. 

The  Sanitary  District  of  Chicago  applies  to  the  War  De- 
partment for  permission  to  increase  the  amount  of  water 
it  is  authorized  to  withdraw  from  Lake  Michigran  from 
4167  cu.ft.  per  sec,  the  amount  now  authorized,  to  10,000 
cu.ft.   per   sec. 

The  Chicago  Drainagre  Canal  was  opened  in  January, 
1900.  It  reverses  the  flow  of  the  Chicago  River,  which 
formerly  emptied  into  Lake  Michigan,  and  as  a  result  a  portion 
of  the  waters  of  that  lake,  instead  of  following  their  former 
course  through  Lakes  Huron,  Erie  and  Ontario  into  the  St. 
Lawrence,  are  now  carried  across  the  watershed  into  the 
Illinois  River,  and  through  that  to  the  Mississippi  and  the 
Gulf  of  Mexico.  The  canal  thus  serves  as  a  system  of  drain- 
age for  the  city  of  Chicai^o,  carrying  the  sewage  of  that 
city  southward  to  the  Mississippi,  and  thus  protects  the  wa- 
ter  supply   of  that  city,    which    is   taken  from   Lake  Michigan. 

Permission  to  divert  water  from  Lak'^  Michigan  was  first 
granted  by  my  predecessor.  Secretary  .Alger,  on  May  8,  1899. 
He  permitted  a  flowage  i,f  5000  cu.ft.  per  sec,  but  his  permit 
contained    the    following   conditions: 

1.  That  it  be  distinctly  understood  that  it  is  the  intention 
of  the  Secretary  of  War  to  submit  the  questions  connected 
with  the  work  of  the  Sanitary  District  of  Chicago  to  Con- 
g-ress  for  consideration  and  final  acton,  and  that  this  permit 
shall  be  subject  to  such  action  as  may  be  taken  by  Congress. 

2.  That  if,  at  any  time,  it  becomes  apparent  that  the  cur- 
vent  created  by  such  drainage  woi  ks  in  the  south  and  main 
branches  of  Chicago  River  be  unreasonably  obstructive  to 
navigation  or  InJuriDus  to  property,  the  Secretary  of  War 
reserves  the  right  to  close  said  discharge  through  said  chan- 
nel or  to  modify  it  to  such  extent  as  may  be  demanded  by 
navigation  and  property  interests  along  said  Chicago  River 
and  its  south   bram  h. 

Subsequently,  during  the  administration  of  Secretary  Root, 
the  amount  of  the  current  permitted  to  be  taken  was  modified 
or  restricted  until  Dee.  5,  1901,  when  it  was  fixed  at  the 
amount  no'w  permitted,  and  these  permits  contained  the 
condition:  "that  the  permission  herein  given  shall  be  subject 
to  such  modifications  as  in  the  opinion  of  the  Secretary  of 
War  the   public   interests  may  from   time  to   time   require." 

On  Mar.  14,  1907.  an  application  made  for  permission  to 
divert  an  additional  4000  cu.ft.  per  sec.  for  the  purpose  of 
reversing  the  current  of  the  Calumet  River  and  flowing  that 
river  also  through  the  canal  to  drain  the  southern  portion 
of  Chicago  was  denied  by  .Secretary  Taft  in  an  opinion  in 
which  he  referred  once  more  to  the  desirability  of  submitting 
"this  question  of  capital  and  national  importance  to  the 
Congress   of  the   United   States." 

It  is  clear  that  even  under  the  conditions  heretofore  ma  li- 
tested  on  these  applications,  the  proposition  to  divert  the 
water  of  Lake  Michigan  into  another  watershed  has  not  been 
entertained  without  hesitation  and  careful  restriction  by  my 
predecessors  The  propriety  of  obtaining  congressional  sanc- 
tion for  the  project  has  been  pointed  out  from  the  beginning; 


and  tlif  f(,vin  in  which  the  pei-mlt  has  been  grante  1  even  for 
the  moderate  amount  of  diversion  permitted,  has  b^'eu  so 
phrased  as  to  Indicate  that  the  permlHHion  was  pre-l  .^ated 
upon  the  absence  of  any  substantial  Injury  to  commerce. 

The  sanitary  canal  has  never  received  the  direct  sanction 
of  Congress.  It  was  built  solely  under  the  authority  of  the 
State  of  Illinois,  as  given  In  Its  1889  general  act  for  creating 
sanitary  districts.  And  although  pursuant  to  the  suggestion 
of  my  predecessors  the  questinn  of  the  propriety  of  Its  di- 
version of  water  from  Lake  Michigan  was  presented  urgently 
in  the  reports  of  the  Chief  of  Knglneers  for  the  years  1899 
and  1900  as  transmitted  to  Congress,  no  action  upon  the 
question    has    ever    been    taken    by    that    body. 

In  the  argument  before  me  it  was  urged  that  the  present 
canal  represented  the  growth  and  development  of  a  national 
policy  expressed  in  two  acts  of  Congress,  1822  and  1827,  which 
authorized  the  construction  of  a  canal  "to  connect  the  Illinois 
River  with  Lake  Michigan,"  thus  connecting  the  two  water- 
sheds. fActs  of  Mar.  30,  1822,  and  Mar.  2,  1827).  But  these 
statutes  authorized  a  canal  for  the  purpose  of  navigation  and 
not  sanitation.  (Missouri  vs.  Illinois,  200  U.  S..  526).  The 
Illinois  and  Michigan  Canal,  actually  constructed  under  their 
authority,  derived  its  water  tor  navigation  purposes  from  the 
Calumet,  Des  Plaines  and  Chicago  Rivers,  and  not  from  the 
Lakes.  And  although  in  the  latter  part  of  its  existence  It  was 
used  to  a  very  slight  extent  to  help  purify  the  waters  of  the 
Chicago  River  and  thus  sanitate  the  city  of  Chicago,  such 
a  purpose  could  not  have  been  dreamed  of  at  the  time  Its 
construction  was  authorized  by  Confress,  90  years  ago.  I 
cannot  see  that  its  authorization  and  construction  offer  the 
slightest  congressional  sanction  for  the  great  canal  now 
under  discussion,  which  was  not  even  contemplated  until 
much   more   than   half  a   century   later. 

Even  at  the  time  when  the  pi-esent  canal  was  cOi;,Ttructed 
and  opened  it  is  very  evident  that  its  ultimate  possible  erfect 
upon  the  navigation  of  the  Great  Lakes  was  not  clearly  real- 
ized by  those  interested  in  that  navigation.  The  evidence 
before  me  indicates  that  the  withdrawal  of  water  from  Lake 
Michigan,  at  Chicago,  would  require  about  five  years  to  pro- 
duce its  full  effect  upon  the  level  of  the  Great  Lakes  (see 
report  of  International  Waterways  Commission  on  Chicago 
Drainage  Canal,  p.  7),  and  that  this  effect  would  be  still 
further  obscured  by  periodic  oscillations  in  the  lake  levels. 
These  facts  may  easily  explain  any  inaction  on  the  part  of 
the  Nation  and  their  representatives  to  this  withdrawal  of 
water  and  make  it  clear  that  any  argument  of  implied  acquies- 
cence must  be  scrutinized  with   unusual  care. 

In  this  respect  the  situation  is  now  very  different.  Thj 
present  application  was  opposed  by  representatives  of  23 
cities  and  6  states  interested  in  harbors  and  commerce  upon 
the  Great  Lakes,  notably  the  cities  of  Duluth,  Milwaukee.  To- 
ledo. Cleveland  and  Buffalo.  It  was  opposed  by  representa- 
tives of  the  navigation  interests  engaged  on  the  Chicago 
River  as  well  as  on  the  Great  Lakes,  and  by  the  ofBcial  rep- 
resentatives of  the  Canadian  government  as  well  as  private 
Canadian  interests  engaged  in  the  navigation  of  the  Lakes 
and  the  St.  Lawrence  River,  including  representatives  of  the 
cities  of  Kingston  and  Jlontreal. 

A  very  careful  consideration  c'  the  voluminous  evidence 
and  statements  submitted,  as  well  as  a  consideration  of  the 
reports  of  other  commissions  and  boards  of  engineers  who 
have  investigated  the  subject,  leaves  no  doubt  in  mv  mind 
that  the  withdrawal  of  10,000  cu.ft.  per  sec.  would  substan- 
tially interfere  with  the  navigable  capacity  of  ti>e  Great 
Lakes  and  their  connecting  rivers.  The  Chief  of  Engineers, 
whose  statutory  authoritv  in  passing  upon  this  application  is 
concurrent  with  and  independent  of  my  own.  and  whose 
opinion  upon  such  a  question  of  scientific  conclusion  must 
be  given  especial  weight.  :-.o  states  in  his  recommendation. 
His  conclusions  are  eorrohorated  by  the  authority  of  other 
boards  of  investigation,  notably  the  report  of  the  Interna- 
tional   Wat.orways    Commission    of    ,Tan.    4,    1907. 

Careful  observations  and  calculations  conducted  under  the 
offices  of  the  United  States  Lake  Survey  ard  reported  through 
the  Chief  of  Engineers,  covering  obs  rvaaons  for  the  last  46 
years.  indicat:>  that  a  w  thdrawal  of  1^,0' 0  oil  ft.  per  sec.  would, 
reduce  levels   at  varior.'    places  as   fo';-  ws 

In. 


•Decision   in   full   of  Henry  L.   Stimson,   Secretary   ot  War, 
dated    Jan.    S,    1913. 


Lakes   Huron   and   Michigan as 

Lake    St.    Clair fi.3 

Lake   Erie    5.4 

Lake    Ontario    4.5 

St.   Lawrence   River,   at  Rapide  Plaf  4.8  4- 

The    foregoing    effects    would    be    r>   iduced    at    mean  lake 

levels;    the   lowering   effects   would   be   much   greater  at  low- 
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water  periods — the  precise  time  when  any  additional  short- 
age would  be  most  keenly  felt.  This  reduction  would  create 
substantial  injury  in  all  of  the  American  harbors  of  the 
Great  Lakes  and  in  the  St.  Marys.  St.  Clair  and  Detroit 
Rivers.  It  -would  produce  equal  injury  in  Canadian  harbors 
on  the  Great  Lakes,  and  a  still  greater  injury  on  the  lower 
St.  Lawrence,  the  Canadian  officials  claiming  a  probable  low- 
ering efCect   of  12   in.  at  Montreal  at   low  water. 

The  United  States  has  improved  about  IOC  harbors  and 
rivers  on  the  Great  Lakes  affected  by  this  diversion  and  has 
spent  on  such  improvements  over  $90,000,000.  The  Canadian 
government  has  improved  over  50  harbors  on  Georgian  Bay 
and  Lakes  Huron,  St.  Clair  and  Ontario.  By  treaty,  American 
vessels  are  accorded  equal  rights  of  navigation  with  Canadian 
vessels  in  all  these  waters,  including  the  St.  Lawrence  River. 
The  reduction  of  the  water  in  these  harbors  and  channels 
would  diminish  to  just  that  extent  the  amount  of  these  im- 
provements, and  would  nullify  to  just  that  extent  the  effects 
of  the  moneys  which  have  been  appropriated  for  that  purpose 
by  the  respective  governments.  Connecting  various  portions 
of  these  waterways  are  the  two  canals  at  the  Sault  Ste. 
Marie,  the  Welland  Canal,  and  a  number  of  canals  on  the  St. 
Lawrence  River.  The  available  depth  of  water  over  one  or 
all  sills  of  each  of  these  canals  would  be  affected,  and  in 
some  cases  reconstruction   might   even   be  made  necessary. 

The  enormous  lake  traffic  which  uses  these  harbors  and 
these  rivers  is  increasing  with  great  rapidity,  both  in  gross 
volume  and  in  the  size  and  average  draft  of  the  vessels  em- 
ployed therein.  The  Chief  of  Engineers  reports  that  to  lower 
the  water  surface  6  in.  would  reduce  the  permissible  load 
of  one  of  the  large  modern  vessels  by  from  300  to  550  tons, 
with  a  consequent  loss  of  from  $3600  to  $7500  in  freights  for 
such  vessel  per  season.  The  International  Waterways  Com- 
mission reported  that  it  would  be  a  conservative  estimate 
which  would  make  the  loss  to  the  navigation  interests  re- 
sulting from  a  reduction  of  6  in.  in  the  depth  of  water  as 
$1,500,000  per  annum,  or  a  sum  which,  capitalized  at  4% 
would  amount  to  a  loss  of  $37,500,000  (see  third  progress  re- 
port of  International  Waterways  Commission  of  Dec.  1,  1907, 
p.  24).  The  lowest  careful  estimate  of  injury  to  American 
vessels  alone  is  reported  by  the  Chief  of  Engineers  as  $1,000.- 
000   per   year. 

The  argument  was  made  before  me  that,  owing  to  the 
well  known  fact  that  the  levels  of  the  lake  vary,  owing  to 
winds  and  change  of  barometric  pressure,  by  amounts  even 
greater  than  the  reduction,  which  would  be  caused  by  this 
canal,  therefore,  the  proposed  reduction  is  of  no  consequence. 
This  argument  Is  well  disposed  of  in  the  report  of  the  In- 
ternational Waterways  Commission  of  Jan.  4,  1907,  on  page  8, 
as   follows: 

It  is  evident  that  the  average  level  of  the  lake  may  be 
lowered  considerably  without  the  change  becoming  immedl- 
atelv  apparent,  and  that  fact  has  been  used  as  an  argument 
to  pVove  that  the  lowering  caused  by  the  Chicago  Drainage 
Canal  Is  of  no  consequenci-  to  those  Interested  in  navigation. 
Since  thev  cannot  see  it  they  will  not  know  it  and  will  not 
feel  it.  The  argument  is  fallacious.  It  Is  true  that  they  cannot 
see  it  Immediately,  but  they  will  soon  feel  It  and  will  know 
It  through  the  most  costly  means  of  acquiring  knowledge — 
the  Injury  to  their  material  Interests.  The  oscillations  will 
remain  the  same  as  before,  but  low  water  will  fall  lower  and 
high  water  will  rise  leas  high.  The  average  draft  of  vessels 
must  be  diminished  by  the  amount  that  the  average  level 
Is   lowered   unless   the   depth   be   restored   by   remedial    works. 

In  a  word,  every  drop  of  water  taken  out  of  Chicago 
necessarily  tends  to  nullify  costly  Improvements  made  under 
direct  authority  of  Congress  throughout  the  Great  I,akes, 
and  a  withdrawal  of  the  amount  now  applied  for  would 
nullify  such  expenditures  to  the  amount  of  many  millions  of 
dollars,  as  well  as  Inflict  an  even  greater  loss  upon  the  navi- 
gation   interests    using   such    waters. 

On  the  other  hand,  the  demand  for  the  diversion  of  this 
water  at  Chicago  is  based  solely  upon  the  needs  of  that  city 
for  sanitation.  There  Is  evolved  In  this  case  no  issue  of  con- 
flicting claims  of  navigation.  The  Chief  of  Engineers  reports 
that  so  far  as  the  Interests  of  navigation  alone  are  con- 
cerned, even  If  we  should  eventually  construct  a  deep  water- 
way from  the  Great  Lakes  to  the  Mississippi  ovir  the  route 
of  the  sanitary  canal,  the  maximum  .ir.ount  of  water  to  be 
diverted  from  Lake  Michigan  need  actually  be  not  ovi-r  1000 
ft.  per  sec,  or  less  than  a  quarter  of  the  amount  uIroa<ly  be- 
ing used  for  sanitary  purposes  In  the  c.nal.  This  estlmato 
Is  confirmed  by  the  report  of  the  special  board  of  engineers 
on  the  deep  waterway  from  Lockport,  111.,  to  the  mouth  of 
the  Illinois  River,  dated  ,Ian.  23,  1911.  It  Is  also  confirmed 
by  the  practical  experli-nce  of  the  great  Manchester  Ship 
Canal  In  England.  From  the  standpoint  of  navigation  alone 
In  such  a  waterway  too  great  a  diversion  of  wnlir  would  bi^ 
a  distinct  Injury  rather  than  n  benefit.  It  would  Increase  the 
velocity  of  the  current  and  Increase  the  danger  of  overflow 
and  damage   to  adjacent   lands. 


We  have,  therefore,  presented  in  this  case  claims  of  en- 
tirely different  characters  and  jurisdictions — the  claim  of 
sanitation  on  the  one  side  and  of  navigation  on  the  other; 
the  vital  interest  of  a  single  community  on  the  one  side  and 
the  broad  interest  of  the  commerce  of  the  nation  on  the 
other. 

The  discretion  given  to  the  Secretary  of  War  under  Sec. 
9  and  10  of  the  act  of  1S99  is  very  broad,  but  I  have  very 
grave  doubts  as  to  whether  it  was  intended  to  authorize  him 
to  grant  a  permit  which  would  inflict  a  substantial  injury 
upon  commerce  in  order  to  benefit  sanitation.  The  entire 
purpose  and  scope  of  that  legislation  was  to  make  him  the 
guardian  of  the  commercial  interests  of  the  nation  repre- 
sented in  their  waterways.  And  while  he  sometimes  under 
that  statute  must  decide  that  the  interests  of  one  class  of 
transportation  are  less  important  and  must  yield  to  the  con- 
flicting interests  of  another  class.  I  have  considerable  doubt 
whether  it  was  intended  to  give  him  authority  to  sacriflce 
substantial  interests  of  navigation  to  entirely  different  claims 
over   which    he    normally    has    no    jurisdiction    whatever. 

But  however  that  may  be,  and  witliout  resting  my  decision 
upon  the  question  of  my  legal  authority,  I  am  quite  clear  as 
a  matter  of  discretion  that  under  the  facts  presented  by  this 
case  no  further  diversion  of  water  should  be  permitted  at 
Chicago  without  the  direct  sanction  of  the  Congress  of  the 
United  States.  I  do  not  for  one  moment  minimize  the  im- 
portance of  preserving  the  health  of  the  great  city  of  Chi- 
cago; but  when  a  method  of  doing  this  is  proposed,  which 
will  materially  injure  a  most  important  class  of  the  com- 
merce of  the  nation  and  which  will  also  seriously  affect  the 
interests  of  a  foreign  power,  it  should  not  be  done  without 
the  deliberate  consideration  and  authority  of  the  representa- 
tives of  the  entire  nation.  The  growth  of  Chicago  is  phe- 
nomenal and  its  representatives  are  quite  unwilling  to  put 
any  final  limit  to  the  demand  which  may  be  made  upon  the 
waters  of  Lake  Michigan  for  its  sanitation  under  the  system 
now  in  use.  I  have  before  me  the  report  in  1911  of  the  presi- 
dent  of   the   sanitary    district,    in    which    he    says: 

I  am  of  the  opinion  that  the  presumption  that  our  water- 
supply  is  to  be  limited  to  10.000  cu.ft.  per  sec,  or  600,000 
cut. ft.  per  min..  is  gratuitous  and  misctiievous  and  should  not 
be  voiced  by  the  officials  of  this  district  I  believe  that  we 
should  have  the  volume  requisite  to  our  needs  as  they  appear 
and    are    justified. 

It  is  therefore  quite  conceivable  that  compliance  with 
their  sanitary  needs  according  to  this  method  of  sanitation 
may  eventually  materially  change  this  great  natural  water- 
course now  existing  through  the  Lakes.  The  weighing  of 
the  sanitation  and  possibly  the  health  of  one  locality  over 
against  the  commerce  of  the  rest  of  the  nation  and  the  con- 
sideration of  our  relations  and  obligations  to  Canada  in  re- 
spect to  a  great  International  waterway  are  not  matters  of 
mere  technical  or  scientific  deduction.  They  are  t)road  ques- 
tions of  national  policy.  They  are  quite  different  In  char- 
acter, for  example,  from  the  question  of  fixing  the  proper 
location  of  a  pierhead  line  or  the  height  or  width  of  a  draw- 
bridge over  a  navigable  stream — fair  samples  of  the  class  of 
questions  which  come  to  the  Secretary  of  War  for  decision 
under  the  above-mentioned  act  of  1899.  While  the  researches 
and  opinions  of  experts  In  the  respective  fields  are  necessary 
and  useful  as  an  assistance  toward  reaching  a  fair  and 
proper  policy,  the  final  determination  of  that  policy  should 
belong  not  to  an  administrative  ofiieer  but  rather  to  those 
bodies  to  whom  we  are  accustomed  to  entrust  the  making  of 
our   laws   and    treaties. 

In  my  view  of  the  proper  exercise  of  my  discretion  In  this 
matter  the  foregoing  considerations  are  sufficient  for  a  de- 
cision of  this  case.  Having  reached  the  conclusion  that  the 
proposed  diversion  of  the  waters  of  Lake  Michigan  would 
substantially  injure  the  Interests  of  navigation  on  the  Great 
Lakes,  which  It  Is  my  legal  duty  to  protect,  it  would  clearly 
follow    that    the    present    application    should    be    denied. 

I  have  carefully  examined,  however,  the  evidence  which 
both  Bides  have  Introduced  bearing  upon  the  sanitary  needs 
of  the  city  of  Chicago,  and  my  conclusion  Is  In  no  way 
shaken.  I  am  not  persuaded  that  the  amount  of  water  ap- 
plied for  Is  necessary  to  a  proper  sanitation  of  the  city  of 
Chicago.  The  evidence  Indicates  that  at  bottom  the  Issue 
comes  down  to  the  question  of  cost.  Other  adequate  systems 
of  sewage  disposal  arc  possible  and  are  In  use  throughout 
the   world. 

The  problem  that  confronts  Chicago  Is  not  different  in 
kind,  but  simply  lorger  and  more  pr.esslng  than  that  which 
confronts  all  of  the  other  cities  on  the  OriMit  Lakes.  In 
which  nearly  3,000.000  people  of  this  country  are  living.  The 
urban  population  of  those  cities,  like  that  of  Chlcngo.  Is  rap- 
idly Increasing,  and  a  method  of  disposition  of  their  sewage 
which  win  not  Injure  the  potable  character  of  tin-  water  of 
the   Lakes  must  sooner  or   later   bo   found   for  them   all.     The 
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evidence  before  me  satisfies  me  tli.it  11  would  b,.  po.sMlhlc  In 
one  of  several  ways  to  at  least  ho  purify  tliii  mi-wuko  of  I'Ml- 
caKO  as  to  lequlio  very  much  loss  water  for  Its  dilution  than 
l8   now   required   by   It   In   Its   unpurlfled   condition. 

A  recent  report  of  the  engineer  of  the  sanitary  commis- 
sion Inianlnn  Drainage  Canal? — Ed.]  (Oct.  12,  1911)  pro- 
poses '  ventually  to  use  s  >nie  such  method,  but  proposes  to 
postpone  Its  Installation  for  a  number  of  years  to  come,  re- 
lylnK  upon  the  present  more  wasteful  method  In  the  mean- 
while. It  Is  manifest  that  so  long  as  the  city  la  permitted 
to  Increase  the  amount  of  water  which  It  may  take  from  the 
Lakes,  there  will  be  a  very  strong;  temptation  placed  upon  It 
to  postpone  a  more  scientific  and  possibly  more  expensive 
method      t   disposing    of    its    sowaKC. 

This  is  particularly  true  in  view  of  the  fact  that  by  so 
doinK  It  may  still  further  diminish  Its  expenses  by  utilizing 
the  water  diverted  from  the  Lakes  for  water  power  at  Lock- 
port,  111.  But  it  must  be  remembered  that  for  every  unit  of 
horsepower  realized  by  this  water  at  Loekport  four  units  of 
similar  horsepower  would  be  produced  at  Nlaprara,  where  the 
natural  conditions  are  so  much  more  favorable.  Without, 
therefore,  going  more  into  detail  in  a  discussion  of  this  ques- 
tion, T  feel  clear  that  no  such  case  of  necessity  has  been  pre- 
sented by  the  evidence  before  me  as  would  Justify  the  pro- 
posed Injury  to  the  many  varied  Interests  In  the  great  water- 
ways of  our  lakes  and  their  appurtenant  rivers. 

Tt  remains  only  to  consider  certain  special  arguments  that 
have  been  pressed  upon  me.  It  has  been  urged  that  the  levels 
of  the  lakes,  even  if  lowered,  could  be  restored  by  compen- 
sating works.  To  a  certain  extent  that  is  true.  But  the  very 
nature  of  this  consideration  offers  another  Illustration  of  the 
importance  of  having  the  whole  question  passed  upon  by 
Congress.  Such  compensating  works  can  only  be  constructed 
by  the  authority  of  Congress  and  at  very  considerable  cost. 
It  Is  not  a  matter  which  Is  in  the  hands  of  the  Secretary  of 
War.  Permission  to  divert  water  which  will  at  one  and  the 
same  time  nullify  the  effect  of  past  appropriations  and  make 
necessary  similar  expenditures  In  the  future,  should  be 
granted  only  with  the  express  consent  of  the  body  In  whose 
hands  the  making  of  such  appropriations  and  the  authoriza- 
tion  of   such    works    rest. 

~Ti"urthermore,  In  most  cases  such  compensating  works 
could  only  be  constructed  with  the  joint  consent  of  our 
neighbor  Canada.  The  United  States  Government  alone  would 
be  unable,  even  If  It  were  willing  to  spend  its  own  funds,  to 
compensate  for  the  damage  done  through  the  lowering  of 
these  levels  unless  Canada  were  willing  to  join  in  construct- 
ing the  portion  of  such  works  which  would  necessarily  stand 
upon   Canadian   soil. 

The  question,  therefore,  becomes  not  merely  national,  but 
International,  and  this  leads  me  to  the  consideration  of  the 
arguments  which  were  urged  by  both  sides  in  reference  to 
the  treaty  with  Great  Britain  in  respect  to  Canada  of  Jan. 
11.  1909.  A  careful  consideration  of  that  treaty  fails  to  in- 
dicate to  me  that  it  Is  in  any  way  controlling  upon  the  ques- 
tions now  before  me.  It  gives  to  the  citizens  of  both  coun- 
tries certain  mutual  rights  of  navigation  In  the  waters  of 
the  Great  Lakes  and  their  connecting  rivers;  but  beyond  that 
the  question  of  the  right  to  this  diversion  at  Chicago  seems 
to  me  to  have  been  carefully  excluded.  The  applicants  for 
the  permit  have  urged  upon  me  that  Art.  8  of  the  treaty 
gives  a  preference  to  the  uses  of  water  of  the  lakes  for  do- 
mestic and  sanitary  purposes  over  the  uses  of  such  water 
for  navigation.  Art.  S,  however,  applies  only  to  future  cases 
brought  before  the  International  Joint  Commission;  and 
furthermore  I  am  clearly  of  the  opinion  that  the  domestic 
and  sanitary  purposes  referred  to  in  that  article  were  in- 
tended to  be  the  "ordinary"  uses  of  such  waters  for  domestic 
and  sanitary  purposes  referred  to  in  Art.  3.  It  would  be 
quite  contrary  to  our  own  national  policy  to  give  such  a 
preference  to  an  extraordinary  sanitary  use  of  such  a  char- 
acter as  to  create  a  substantial  injury  to  navigation. 

The  matter  has  been  before  our  own  Supreme  Court  in 
the  case  of  the  United  States  vs.  the  Rio  Grande  Dam  &  Ir- 
rigation Co.  (174  U.  S.,  690).  In  that  case  the  Supreme  Court 
held  that  a  company  which  proposed  to  take  the  water  of  the 
Rio  Grande  River  for  the  purpose,  among  others,  "of  supply- 
ing water  to  cities  and  towns  for  domestic  and  municipal 
purposes"  could  be  prevented  from  so  doing  when  the  result 
would  be  a  substantial  Injury  to  the  navigability  of  the  Rio 
Grande   River   farther  down.      In    its    opinion    the    court   said: 


=eems  to  us  not  unworthy  of  note,  as  illustrating  this 
thought.  The  Hudson  River  runs  within  the  limits  of  the 
State  of  New  York.  It  is  a  navigable  stream  and  a  part  ot 
the  navigable  waters  of  the  United  States,  so  far  at  least  as 
from    Albanv    southward.      One    of    the    streams    which    fiows 


Into  It  and  contributCH  to  the  volume  of  its  waters  U  the 
Crotoii  Hlver,  a  non-navigable  stream.  Us  waters  are  taken 
hv  the  State  of  New  York  for  domestic  uses  in  the  city  of 
N'cw  York.  UnqucHtlonably  the  State  of  New  York  has  a 
right  to  appropriate  its  water,  and  the  Unlte<l  States  may 
not  question  such  appropriation,  unless  thereby  the  navigabil- 
ity of  thi'  Hudson  be-  disturbed.  On  the  other  hand.  If  the 
State  of  New  York  should,  even  at  >i  place  above  the  limits  of 
navlgalillltv,  bv  appropriation  for  any  domestic  purposes, 
diminish  the  volume  of  waters,  which,  flowing  Into  the  Hud- 
son, make  It  a  navigable  Hlie:iiii.  to  sui  h  an  extent  as  to  de- 
stroy its  navigability,  lUHlouht.  .lly  the  Jul  iHillctlon  of  the 
National  Goviwnment  would  arls.-  and  Its  pow.r  to  j-estrain 
such  appropriation  be  urKiueslloneil :  ,uid  witliln  the  purview 
of  this  section  (act  of  Sept.  19.  isyo,  ch.  907)  it  would  be- 
come the  right  of  the  Attorney  General  to  institute  proceed- 
ings   to    restrain    such    appropriation. 

The  treaty,  however,  contains  provisions  in  its  Art.  10  by 
Which  "any  questions  or  matters  of  difference  arising  be- 
tween the  high  contracting  parties  involving  the  rights,  ob- 
ligations, or  Interests  of  the  United  States  or  of  the  Dominion 
of  Canada,  either  In  relation  to  each  other  or  to  their  respec- 
tive Inhabitants,  may  be  referred  for  decision"  to  an  Inter- 
national joint  commission  established  by  the  .said  treaty.  The 
hearing  before  me  brought  forth  the  fact  that  the  Govern- 
ment of  Canada  regards  the  proposal  contained  In  this  appli- 
cation as  one  which  affects  the  material  Interests  of  that 
country.  The  establishment  by  formal  treaty  between  the 
two  countries  of  a  tribunal  with  jurisdiction  to  decide  just 
such  questions  seems  to  me  to  afford  an  additional  reason 
against  the  assumption  of  jurisdiction  to  decide  the  question 
by   an   administrative   ofTicer    of   one   of   those   countries. 

In  short,  after  a  careful  consideration  of  all  the  facts  pre- 
sented,  T  have   reached   the   following  conclusions: 

(1)  That  the  diversion  of  10,000  cu.ft.  per  sec.  from  Lake 
Michigan,  as  applied  for  in  this  petition,  would  substantially 
interfere  with  the  navigable  capacity  of  the  navigable  waters 
In   the   Great   Lakes   and   their   connecting   rivers. 

(2)  That  that  being  so,  it  would  not  be  appropriate  for 
me,  without  express  congressional  sanction,  to  permit  such  a 
diversion,  however  clearly  demanded  by  the  local  interests  of 
the  sanitation   ot  Chicago. 

(3)  That  on  the  facts  here  presented  no  such  case  of  local 
permanent  necessity  is   made   evident. 

(4)  That  the  provisions  of  the  Canadian  treaty  for  a 
settlement  by  joint  commission  of  "questions  or  matters  of 
difference"  between  the  United  States  and  Canada  offer  a 
further  reason  why  no  administrative  officer  should  authorize 
a  further  diversion  of  water,  manifestly  so  injurious  to  Can- 
ada,   against    Canadian    protest. 

The    prayer    of   the    petition    is    therefore    denied. 


The  rse  of  Steam  Turbine  Driven  Centrifugal  Pump  rnlta 

to  carry  the  peak  of  the  load  in  water-works  pumping  stations 
is  exemplified  in  the  new  water-works  of  Youngstown.  Ohio. 
We  are  informed  that  contracts  were  let  on  Dec,  14  for  two 
7.500,000-gal.  pumping  units  for  the  new  pumping  station  at 
Y'oungstown.  One  contract  was  for  a  triple-expansion  recip- 
rocating pump,  let  to  the  William  Tod  Co.,  of  Youngstown. 
at  a  price  of  $72,110,  for  a  pump  with  a  guaranteed  duty  of 
163,000,000  ft. -lb.  A  contract  was  also  let  to  the  Kerr  Turbine, 
with  a  guaranteed  duty  for  the  unit  of  80,000,000  ft.-lb.  The 
contract  price  for  this  unit  was  $9989. 

The  Gatun  Dam  Sluice  Gates — The  first  of  the  sluice  gates 
for  the  spillway  at  Gatun  Dam  was  placed  in  position  on  Dec. 
12,  and  two  others  were  placed  on  the  following  day. 

These  gates  weigh  44  tons  each,  with  seals  and  bearings 
attached.  They  are  built  up  of  structural  steel  and  are  47 
ft.  10%  in.  in  length  and  19  ft.  high.  They  fit  into  steel-lined 
grooves  ip  concrete  piers,  and  only  H  in.  play  is  allowed  in 
each  groove.  On  account  of  this  small  margin,  the  size  of 
the  gates,  and  the  nicety  required  in  their  construction,  it 
was  thought  that  there  might  be  difficulty  in  dropping  them 
Into  place  without  removing  the  end  rollers,  rocker  bearings, 
and  the  sealing  devices.  But  no  difficulty  was  experienced, 
although  It  developed  that  the  play  in  one  of  the  grooves  was 
only   ,',!   in. 

Fourteen  gates  are  required  for  Gatun  Spillway,  and  they 
have  already  been  erected  at  a  point  a  little  north  of  the 
Division  Office,  a  distance  by  rail  of  about  one  mile  and  a 
half  from  the  spillway.  They  are  carried  from  the  erecting 
grounds  to  the  spillway  on  a  single  flat  car,  upon  which  they 
are  loaded  upright  by  two  locomotive  cranes  In  the  con- 
struction of  the  piers  between  which  the  gates  operate,  a 
high  trestle  was  built,  and  upon  this  the  cars  containing  the 
gates  were  pushed  out  over  the  weirs  which  they  close  The 
cranes  then  lifted  them  from  the  cars,  and  lowered  them 
slowly  while  men  steered  them  into  the  grooves.  The  first 
gate  was  placed  in  about  an  hour,  and  the  second  and  third 
In  a  few  minutes  each. — "Canal   Record."   Dec.    IS. 
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Massachusetts  Institute  of  Techxology — A  fund 
of  lo,OOP,  to  be  known  as  the  "Ellen  H.  Eichards  Fund 
for  Sanitary  Eesearch,"  has  been  raised  by  friends  of 
Mrs.  Richards.  It  is  hoped  to  increase  the  fund  from 
time  to  time;  the  income  is  to  be  used  for  fellowships 
to  advanced  students  who  shall  be  competent  to  pursue 
sanitary  research,  for  the  employment  of  research  as- 
sistants, or  in  such  other  ways  as  may  best  promote  the 
cause  of  the  chemistry  of  sanitation.  Mrs.  Richards  was 
a  graduate  of  this  institution,  and  instructor  in  sanitary 
chemistry  from  1884  up  to  her  death  in  1911. 

Colorado  Agricultural  College — A  new  hydraulic 
laboratory  is  being  constructed  jointly  by  the  experiment 
.station  of  this  institution  and  the  U.  S.  Office  of  Ex- 
periment  Stations?,  Department  of  Agriculture.  It  is 
believed  by  the  designers  that  the  present  methods  of 
estimating  the  flow  along  streams  or  ditches  are  based  on 
data  which  are  not  wholly  applicable  to  present-day  con- 
ditions in  irrigation  work,  and  the  function  of  this  labora- 
tory will  particularly  be  to  show  the  proper  corrections  of 
older  data. 

This  laboratory,  it  is  reported,  will  cost  $10,000. 
There  is  to  be,  first,  a  large  main  reservoir  of  concrete, 
with  a  capacity  of  y^  acre-ft.  of  water.  The  release  from 
this  reservoir  is  through  a  large  headgate  on  one  side  and 
the  flow  is  through  a  flume  to  the  testing  tanks.  There 
are  several  of  the  latter  in  order  to  facilitate  the  experi- 
ments. The  contents  of  these  tanks  have  been  measured 
carefully  so  that  the  exact  capacity  of  each  may  be  ac- 
curately known.  The  results  of  experiments  may  be  pub- 
lished by  either  state  or  federal  authorities. 


The    Tank     Steamrr     "KoMecranH"     «>iil     on     <he     Kaic-kM     of 

Peacock  Spit  at  the  mouth  of  the  rolumhia  River,  near  As- 
toria,  Ore.,   on   Jan.    7,  and   was  lost  with   33   of  her  crew. 

The  BuraflDB  of  a  ComprenHed-alr  Pipe  at  the  Brooklyn 
end  of  the  Manhattan  Bridge,  New  York  City,  on  Jan.  7, 
precipitated  two  workmen  from  a  scaffold  to  the  street,  40 
ft.  below,  causing  them  serious  Injury.  The  Injured  were 
members  of  a  gan^  of  painters,  who  were  workln(f  on  the 
pipe  line   at   the   time   of   the  accident. 

The  CollnpNe  of  Two  BulldlniCH,  at  Rnmr.  Italy,  on  Jan.  S. 
caused  the  death  of  10  people  and  the  Injury  of  as  many 
more.  It  Is  stated  In  press  dispatches  that  the  foundations 
of  the  National  Industrial  Museum  were  weakened  by  exca- 
vation work  nearby,  and  when  this  structure  collapsed  it 
carried  down  with  It  an  adjoining  apartment  house. 

An    ExplOHlon    In    the    New     York     Subway     ExtenMlon.    at 

103d  .St.  and  Lexington  Ave..  New  York  City,  on  Jan.  9, 
killed  one  and  Injured  four  of  the  tunnel  workers.  A  blast 
missed  Are  when  It  was  attempted  to  set  It  off  with  the  bat- 
tery and  then  I'xploded  shortly  afterward  when  the  men 
went    near    to   find    why    the    charge    did    not    go    off. 

The  Steamer  "Uranium"  Ran  Aground  at  the  entrance  to 
Halifax  harbor.  Nova  .Scotia,  on  Jan.  12,  during  a  thick  fog, 
!ind  three  hours  later  transferred  her  passengers,  to  the 
number  of  S39,  to  rescue  steamers  sent  to  her  aid.  The  ves- 
sel struck  on  a  sloping  i'hore  with  her  bow  on  the  rocks 
find  her  stern  in  deep  wf.ter.  She  was  making  tier  first  trip 
;iH    the    plon<ir    ship    of   ..    new    transatlantic    lino. 

A  High  Flood,  In  the  Ohio  River,  did  damage  amounting 
to  a  million  dollars  lai  t  week,  at  I'ittsburgh,  the  water  there 
reaching  a  stage  of  31.3  ft.,  the  fourth  highest  on  record. 
The  U.  S.  Weather  Bureau,  on  Jan.  12,  reported  conditions 
as    follows: 

The  crest  of  the  principal  flood  In  the  Ohio  River  Is  be- 
tween Cincinnati  and  Louisville.  As  a  result  of  continued 
rains    for    48    hours,    the  second    rainy    period    within    u    wfek. 


the  river  is  again  in  flood  in  its  upper  reaches,  but  the  sec- 
ond  flood   wave   will   not  be  so  severe  as   the   Hrst  one   was. 

A  stage  of  62  or  63  ft.  is  indicated  for  Cincinnati  on  Tues- 
day, and  on  the  same  day  it  is  expected  that  the  flood  stage 
at  Paducah,  Ky.,  43  ft.  will  be  reaclied.  The  flood  stage  at 
Cairo,    111.,    45    ft.,    is    indicated    for    Wednesday. 

Panama  Canal  Excavation  during  December  totaled  2.815,- 
S16  cu.yd.,  a  daily  average  of  122.632  cu.yd.  for  each  of  the 
25  working  days.  Rainfall  for  the  month  was  6.51  in.  The 
amount  of  concrete  laid  in  December  was  62.907  cu.yd.  and 
196,426  cu.yd.   of  fill   were  placed  in   dams. 

St.  Paul's  Cathetlral,  in  London,  is  in  danger  of  under- 
mining from  a  projected  new  subway  and  station,  according 
to  a  report  by  Sir  Francis  Fox.  the  eminent  British  engineer, 
made  to  the  Dean  and  Chapter  of  St.  Paul's,  on  Dec.  30.  1912. 
-After  describing  his  examination  of  the  edifice.  Sir  Francis 
says:  "The  Cathedral  is  overloaded;  it  is  actually  moving 
and  cracking,  and  now  a  proposal  is  brought  forward,  which 
can  in  no  way  contribute  to  its  safety,  but  may  at  no  distant 
date,  bring  about  serious  injury.  I  am  of  the  opinion  that 
this  covered  way  and  station  should  on  no  account  be  per- 
mitted   in   such   close   proximity   to    the   Cathedral." 

The  London  County  Council  must  now  decide  If  the  work 
will  be  continued  in  the  face  of  such  advice. 

The    Guyandot   River   Bridge   AVreek,    near   Huntington,   W. 

Va.,  on  Jan.  1.  1913,  is  cover.id  by  an  account  in  the  "Railway 
Age  Gazette.'  of  Jan.  10.  credited  to  an  officer  of  the  Chesa- 
peake &  Ohio  Ry.  According  to  this,  three  150-ft.  Iron  single- 
track  spans  were  being  replaced  by  double-track  steel  spans, 
and  work  was  In  progress  on  the  middle  one.  The  floor  of 
this  span  was  supported  on  pile  falsework,  the  old  trusses 
having  been  taken  down  and  the  new  trusses  not  yet  erected. 
The  river  was  S  ft.  above  low-water,  and  the  current  swifter 
than  at  any  time  since  the  piles  had  been  driven.  Rock 
is  about  20  ft.  below  low  water,  and  the  piles  went  to  rock 
through  overlying  sand.  There  had  been  no  settlement  prior 
to  the  accident.  The  train  before  the  wrecked  one,  an  hour 
earlier,  passed  over  without  Indications  that  anything  was 
wrong,  although  the  bridge  gang  watched  for  signs  of  set- 
tlement. The  next  train,  a  westbound  freight,  moving  slow- 
ly across  the  bridge,  was  "wrecked  by  settlement  of  the  up- 
stream side  of  the  falsework;  the  engine  and  one  car  turned 
over  and  fell  into  the  river,  carrying  down  the  falsework. 
The  engineman  of  the  train  and  six  bridgemen  were  killed. 
The  division  supervisor  of  bridges  and  buildings  had  ex- 
amined the  bridge  before  the  wrecked  freight  crossed,  and 
pronounced  it  safe.  Undermining  of  the  piles  is  supposed  to 
have  caused  the  accident.  Timber  is  floated  down  the  Guy- 
andot,  and  some  logs  may  have  lodged  against  the  bottoms  of 
the   piles   and    caused    scour. 

Three    TrnnHatlantle    I.lnerH    Went    .\Kround    in    New    York 

Harbor  during  the  week  Just  past,  owing  to  the  difficulty  of 
navigating  in  the  prevalent  heavy  fogs.  On  Jan.  4  the  Ham- 
burg-American liner  "Amerika"  out-bound,  ran  aground  on 
the  eastern  edge  of  the  channel  off  Bay  Ridge,  In  Brooklyn, 
On  Jan.  7,  the  White  Star  steamer  ".\driatic,"  also  out- 
bound, attempted  to  anchor  near  ISedlow's  Island  to  wait  for 
the  fog  to  disperse,  but  coull  not  find  anchorage  and  drifted 
aground  just  south  of  Governor's  Island,  off  Van  Brunt  St., 
Hrooklyn.  On  Jan.  9  the  Red  Star  steamship  "Kroonland" 
went  aground  on  the  edge  of  the  Ambrose  Channel  somewhat 
farther  out  of  the  harbor  than  the  other  two.  All  of  the  ships 
were  able  to  get  away  at  high  tide  and  proceeded  on  their 
voyages. 

lOleotrle  Traetion  on  450  miles  of  maln-Une  track  of  the 
Chicago,  Milwaukee  &  Puget  Sound  R.R.  or  between  Harlow- 
town.  Mont.,  and  Avery,  Idaho,  Is  contemplated  according  to 
reports  (unoffldal)  from  the  U.  S.  Department  of  the  Interior. 
It  appears  that  a  50-year  grant  has  been  made  to  the  Great 
Falls  Power  Co.,  of  Montana,  to  transmit  power  over  the  pub- 
lic domain.  The  company  already  has  Its  transmission  line 
built,  under  a  termless  revocable  permit,  starving  mines  at 
Butte  and  .\naconda.  and  all  classes  of  power  consumers,  but 
the  railroad  company  Is  reported  unwilling  to  have  proceeded 
with  its  work  under  the  older  permit.  The  rental  charge 
for  the  right-of-way  during  the  first  ten  years  will  be  five 
mills   per   1000   kw.-hr. 

This  power  company  also  supplies  the  Butte,  Anaconda 
&  Pacific  Ry.,  which  operates  about  30  miles  of  single- 
track  line  with  a  240ft-volt  direct-current  line.  (See  Eng. 
News,  Aug.  16,  1912).  As  16  miles  of  this  road  Is  jointly 
operated  with  the  C.  M.  &  P.  S,  R.R.,  It  Is  possible  that  the 
entire  system  of  the  latter  may  be  similar — though  that  fact 
has    not    been    announced. 

A  nernllment  on  the  Chlrago  Klevntrd  Loop,  In  the  busi- 
ness district  of  Chicago,  which  f.irms  the  l.rnilnul  for  all 
the   elevated    railway    lines,    occurred    on    Jan.    8.    and    resulted 
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In  a  car  falling:  from  the  structure.  A  three-car  train  of  Hi.- 
ChlcaBO  &  Oak  I'arlc  Elevated  R.R.,  had  Just  turned  IIh- 
rlght-ungle  curve  from  Van  Buren  St.  to  Fifth  Aw.  (Kolntf 
north  on  Fifth  Ave.)  when  the  rear  car  left  the  ralla  and 
after  bumping  over  the  ties  for  a  short  distance  It  fell  from 
the    structure    Into    the    street. 

The  accident  occurred  In  the  early  nKji.ilnt?  when  tr;illlc 
was  light.  Only  two  passengers  were  In  the  rear  ciir  and 
when  this  was  derailed  they  had  time  to  run  forward  to  the 
ne.\t  car  before  the  other  fell.  The  forward  truck  of  the 
derailed  car  remained  upon  the  structure.  It  has  been  sug- 
gested that  as  this  was  a  light  trail  car  (without  motors) 
It  might  have  been  subjected  to  exceptional  shock  and  vibra- 
tion In  rounding  the  curve  at  high  speed.  This  Is  the  more 
likely  for  the  reason  that  the  curve  Is  Intoneeted  by  another 
curve  In  the  opposite  direction,  this  being  a  Junction  of  two 
lines  at  right  angles,  so  that  the  angle  of  the  crossing  frogs 
la  very  flat.  The  guard  timbers  are  extended  as  nearly  to 
the  Intersection  as  possible,  and  the  damage  to  them  begins 
Just  beyond  the  frog.  Indicating  that  the  truck  was  derailed 
at  the  crossing-frog  and  jumped  the  guard-timber  while 
still  on  the  curve,  the  wheels  being  in  such  position  that 
the  guard  could  not  gul.le  them  Into  position.  On  the  tan- 
gent the  guard  timbers  were  torn  and  splintered,  and  the 
ends  of  some  of  the  ties  broken  off  by  the  ear  In  falling  over. 

There  has  been  some  complaint  In  the  past  at  the  speed 
at  which  trains  frequently  pass  these  sharp  curves  on  the 
four  corners  of  the  loop.  These  curves  are  of  90-  and 
95-ft.  radius.  At  two  of  the  corners  there  are  Junc- 
tions with  grade  crossings  on  the  curves,  and  as  no 
superelevation  can  be  introduced  the  motion  is  felt  very  dis- 
tinctly by  the  passengers  in  the  trains.  These  grade  cross- 
ings, also,  with  their  flat-angled  crossing  frogs,  make  very 
rough-riding  track  and  cause  considerable  noise  and  jar  in 
the  trains.  The  speed  is  supposed  to  be  limited  to  S  m.  p.  h., 
but  it  is  suggested  that  this  should  be  reduced  to  6  m.  p.  h. 
As  every  train  passes  all  these  corners  (there  being  no 
through  routes)  the  wear  on  the  track  is  very  severe,  and 
the  opportunities  for  maintenance  and  renewal  work  are 
limited.  The  city  has  ordered  an  Investigation  as  to  the 
cause  of  the  accident,  including  the  condition  of  both  the 
track   and    the    rolling   stock. 

Possible    Daneer   to   <he    AVater-.Supply    of    \'e»v    York    City 

Is  given  as  a  reason  for  the  denial  of  an  application  to  locate 
a  tuberculosis  hospital  for  Westchester  County  in  the  Croton 
drainage  area.  The  application  was  denied  by  the  State  De- 
partment of  Health  after  two  hearings,  at  which  a  number 
of  sanitary  engineers  and  others  appeared  both  for  and 
against  the  location.  The  hospital  was  to  have  been  placed 
on  a  farm  of  277  acres,  through  which  flowed  two  brooks, 
which  empty  Into  the  Croton  Reservoir.  Commenting  on  the 
denial  of  the  application,  it  is  stated  in  the  monthly  bulletin 
of  the  New  York  State  Department  of  Health  for  Nov.  12, 
that: 

While  undoubtedly  it  would  be  possible  to  dispose  of  the 
sewage  from  an  institution  of  this  kind  so  that  it  would  not 
be  a  menace  to  the  water-supply,  this  involves  expert  and 
efllcient  management.  Having  in  mind  the  effect  of  political 
control  over  the  management  of  such  institutions,  the  Com- 
missioner held  that  there  can  be  no  positive  assurance  that 
the  sewage-disposal  plant  would  always  be  operated  so  that 
no  contamination  of  the  New  York  water-supply  would  re- 
sult, and  therefore  he  was  unable  to  assume  the  responsibility 
of  approving  the  site  in  question.  Other  sites  are  available 
where  these  dangers  do  not  exist,  and  the  Commissioner  telt 
obliged    to   deny   the   application   of  the    Board   of  Supervisors. 


Mr.  Charles  H.  Baldwin,  Manager  of  the  National  Meter 
Co.,  Boston,  Mass.,  has  been  elected  President  of  the  Franklin 
Savings   Bank   of   Boston. 

Mr.  A.  D.  Furlong,  General  Superintendent  and  Electrical 
Engineer  of  the  Springfield  (111.)  Consolidated  Ry.,  has  been 
appointed   General   Manager. 

Mr.  Lloyd  B.  Jones  has  been  appointed  Assistant  Engineer 
of  Motive  Power  of  the  Pennsylvania  R.R.  Lines  West  of 
Pittsburgh,   with  headquarters  at   Toledo,   Ohio. 

Mr.  C.  W.  Akers,  Trainmaster  of  the  Seaboard  Air  Line 
Ry.,  at  Plant  City,  Fla.,  has  been  appointed  Superintendent 
of    the    Norfolk    Southern    R.R.,    at   New    Bern,    N.    C. 

Messrs.  Christopher  H.  Bierbaum  and  William  M.  Dollar, 
Ms.  Am.  Soc.  M.  E.,  announce  the  formation  of  Bierbaum- 
DoUar.  Inc..  with  offices  at  1142  Prudential  Bldg.,  Buffalo, 
N.   Y. 


Mr.    J.    Bruce   Ismay,    PreBldent   of   the  International   Mer- 

laiitlle    Marine    Co.,    which    controls    the  White     Star     Line, 

owners     of     the     Ill-fated     "Titanic,"     has  rcBlgned,     efl'ectlve 
June  30. 

Mr.  Herman  Hall,  Division  Engineer  of  the  Louisiana 
.Southern  Hy.,  has  been  promoted  to  be  General  Superintend- 
ent, at  New  Orleans,  La.,  succeeding  Mr.  W.  H.  De  France, 
resigned. 

Mr.  A.  L.  Grandy  has  been  appointed  Chief  Engineer  of 
the  Perre  Marquette  R,U.,  with  headquarters  at  Detroit, 
Mich.  Mr.  (Jrandy  was  fni  mirly  Ulvlslon  Engineer  at  Sagi- 
naw,   Mich. 

Mr.  R.  C.  Harris,  Division  Engineer  of  the  Pennsylvania 
R.R.  Lines  West  of  Pittsburgh,  at  Akron,  Ohio,  has  been 
promoted  to  be  Supervising  Engineer,  attached  to  the  staff 
of  the  General   Superintendent  at  Columbus,   Ohio. 

Mr.  O.  C.  Wllhelml  has  announced  the  dissolution  of  thr 
partnership  of  Wllhelml  &  Smith,  Cleveland,  Ohio.  Mr.  Wll- 
helml has  opened  an  office  at  810  Columbia  Bldg.,  Cleveland, 
as  a  contractor   and   builder  of  engineering  structures. 

Mr.  L.  J.  Ferrltor,  formerly  Division  Superintendent  of 
the  Chicago  &  Alton  R.R.,  at  Bloomlngton,  111.,  has  been  ap- 
pointed Superintendent  of  the  .Scranton  division  of  the  Dela- 
ware,   Lackawanna    &    Western    R.R.,    at    Scranton,    Penii. 

Mr.  J.  J.  McCullough,  recently  Inspector  of  Terminals  of 
the  Northern  Pacific  Ry.,  St.  Paul,  Minn.,  has  been  promoted 
to  be  Superintendent  of  the  Puget  Sound  division,  which  In- 
cludes the  terml'nals  at  both  Seattle  and  Tacoma,  Wash. 

Mr.  C.  S.  Sheldon,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  First 
Assistant  Engineer  of  the  Cincinnati,  Hamilton  &  Dayton 
Ry.,  Cincinnati,  Ohio,  has  been  appointed  Engineer  of  Bridges 
and  Structures  of  the  Pere  Marquette  R.R.,  with  headquarters 
at  Detroit,  Mich. 

Mr.  M.  J.  Kennelly,  recently  Division  Superintendent  of 
the  Chicago,  Rock  Island  &  Pacific  Ry.,  has  been  appointed 
General  Manager  of  the  Kansas  City,  Me.xico  &  Orient  Ry.. 
succeeding  Mr.  Edward  Dickinson.  His  headquarters  will  be 
at    Kansas    City,    Mo. 

Dr.  Henry  M.  Payne,  formerly  Professor  of  mining  engi- 
neering at  the  We-t  Virginia  University,  and  recently  Min- 
ing and  Metallurgical  Expert  with  Stephen  T.  Williams  & 
.Staff,  Inc.,  50  Church  St..  New  York  City,  has  been  appointed 
Chief   of    Staff   of   the    company. 

Mr.  Harry  A.  Hyman  has  become  associated  with  Mr. 
Marshall  W.  Brown,  Assoc.  Am.  Soc.  C.  E.,  as  Manager  of 
the  Waterproofing  &  Construction  Co.,  35  Wall  St.,  New  York 
City.  Mr.  Brown  will  continue  his  private  practice  as  a 
consulting    construction    engineer. 

Mr.  John  H.  O'Nell,  formerly  connected  with  the  Ameri- 
can Museum  of  Natural  History,  New  York  City,  and  a  grad- 
uate In  sanitary  engineering  of  the  Massachusetts  Institute  of 
Technology,  has  been  appointed  Sanitary  Engineer  of  the 
Louisiana    State    Board    of    Health. 

Mr.  H.  E.  Newcomet.  Division  Engineer  of  the  Cleveland 
&  Pittsburgh  division  of  the  Pennsylvania  R.R.  Lines  West 
of  Pittsburgh,  at  Cleveland,  Ohio,  has  been  appointed  Su- 
perintendent of  the  Louisville  division,  with  office  at  Louis- 
ville.   Ky..    succeeding    Mr.    F.    J.    Kron.    promoted. 

Mr.  F.  D.  Batchellor.  Division  Engineer  of  Maintenance- 
of-Way.  of  the  Baltimore  &  Ohio  Southwestern  Ry..  at  Sey- 
mour. Ind..  has  been  promottd  to  be  Assistant  to  the  General 
Superintendent  of  the  Baltimore  &  Ohio  Southwestern  and 
the   Cincinnati.   Hamilton   &   Dayton  Rys..   at  Cincinnati.   Ohio. 

Mr.  J.  W.  Eber.  M.  .\m.  Soc.  C.  E..  has  been  promoted  from 
the  position  of  General  Superintendent  to  that  of  General 
Manager  of  the  Toronto.  Hamilton  &  Buffalo  Ry.,  at  Hamil- 
ton. Ont.  Mr.  Eber  was  formerly  Division  Engineer  and 
Division  Superintendent  of  the  New  York  Central  &  Hudson 
River    R.R.^ 

Mr.  Franklin  K.  Lane,  of  California,  a  member  of  the 
Interstate  Commerce  Commission  since  1905,  has  been  elected 
by  the  commission.  Chairman,  for  a  term  of  one  year.  Mr. 
Lane  is  a  Canadian  by  birth  and  a  lawyer  by  profession. 
From  1S97  to  1902.  he  was  corporation  counsel  for  the  city 
of    San    Francisco.    Calif. 

Mr.  A.  Hussey.  Assoc.  Am.  Inst.  E.  E..  Supervisor  of  Trans- 
mission, in  charge  of  the  construction  and  maintenance  of 
all  the  transmission  facilities  of  the  electric  zone  of  the  New 
York  Central  &  Hudson  River  R.R..  has  resigned  to  become 
Acting  Superintendent  of  Distribution  of  the  Edison  Electric 
Illuminating  Co.,   of  Brooklyn,   N.  Y. 
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Mr.  H.  A.  Cassil.  Division  Engineer  of  the  Cincinnati. 
Hamilton  &  Dayton  Ry..  at  Indianapolis.  Ind..  has  been 
appointed  Division  Engineer  of  the  Baltimore  &  Ohio  South- 
western Ry..  at  Seymour.  Ind..  succeeding  Mr.  F.  D.  Batchel- 
lor,  promoted  as  noted  elsewhere.  Mr.  H.  F.  Passel,  Division 
Engineer  of  the  Cincinnati.  Hamilton  &  Dayton  Ry.,  at  Day- 
ton.  Ohio,   succeeds   Mr.   Cassil   at   Indianapolis. 

Mr.  C.  M.  Garland.  Assoc.  Am.  Soc.  M.  E.,  recently  Engi- 
neer in  charge  of  the  gas-producer  department  of  the  Cam- 
den Iron  Works.  Camden,  X.  J.,  has  become  associated  with 
the  firm  of  Woodmansee,  Davidson  &  Sessions.  Consulting 
Engineers.  First  National  Bank  Bldg.,  Chicago,  111.  In  ad- 
dition to  its  present  line  of  work  the  firm  will  take  up  con- 
sultation work  in  the  design  and  operation  of  gas-plant  and 
gas-power  installations. 

Mr.  E.  G.  Connetie.  Assoc.  Am.  Inst.  E.  E..  former  Trans- 
portation Engineer  of  the  Public  Service  Commission  of  the 
First  District  of  New  York,  and  recently  Vice-President  of 
the  International  Traction  Co..  Buffalo,  N.  T..  has  been  elec- 
ted President  of  the  International  Railway  Co..  of  Buffalo, 
succeeding  Mr.  Thomas  Penny,  resigned.  Mr.  Connette  was 
formerly  General  Manager  of  the  Worcester  (Mass.)  Consol- 
idated Street  Railway   Co. 

Mr.  Charles  H.  Ewing,  whose  appointment  as  General 
Superintendent  of  the  Philadelphia  &  Reading  Ry.,  was  noted 
in  our  issue  of  Jan.  2,  began  his  railway  career  in  the  en- 
gineering department  of  this  railway  as  a  rodman  in  18S3. 
He  was  Chief  Engineer  of  the  Central  New  England  R.R.,  now 
a  part  of  the  New  York,  New  Haven  &  Hartford  R.R.,  from 
1894  to  1902.  Afterward  he  was  Division  Engineer  and  En- 
gineer of  Maintenance-of-Way  of  the  Philadelphia  &  Read- 
ing  Ry. 

Mr.  Gano  Dunn.  F.  Am.  Inst.  E.  E..  who  has  been  Vice- 
President  of  J.  G.  White  &  Co..  New  York  City,  in  charge  of 
the  engineering  department,  has  been  elected  President  of 
the  J.  G.  White  Engineering  Corporation,  a  subsidiary  of 
J.  G.  White  &  Co..  Inc.,  which  will  handle  the  engineering 
and  construction  work.  The  operating  department  of  J.  G. 
White  &  Co.  will  be  known  as  the  J.  G.  White  Management 
Corporation.  Mr.  J.  G.  White,  M.  Am.  Soc.  C.  E..  remains  the 
President   of   the   parent   company. 

Mr.  Seely  Dunn  has  been  appointed  Division  Engineer  of 
the  United  Fruit  Co..  with  headquarters  at  New  Orleans,  La. 
Mr.  Dunn's  railway  experience  began  in  1884  with  the  Louis- 
ville &  Nashville  R.R.,  as  a  stenographer.  After  passing 
through  the  several  grades  in  the  operating  department  to 
that  of  Division  Superintendent,  he  became  Vice-President 
and  General  Manager  of  several  projected  railway  lines. 
His  new  position  will  consist  chiefly  of  directing  the  im- 
provements In  the  United  Fruit  Co.'s  railway  lines  in  Cen- 
tral   American    countries. 

Mr.  R.  S.  Parsons,  M.  Am.  Soc.  C.  E.,  Superintendent  of 
the  New  York  division  of  the  Erie  R.R.,  at  Jersey  City,  N.  J., 
has  been  promoted  to  be  Assistant  General  Manager  of  the 
lines  east  of  Buffalo  and  Salamanca,  with  headquarters  In 
New  York  City.  Mr.  Parsons  graduated  from  Rutgers'  College. 
In  189,5,  and  has  since  been  In  service  of  the  Erie  R.R.  He 
served  In  various  positions  In  the  engineering  department, 
and  for  four  years,  1901-1905,  he  was  Engineer  of  Main- 
tenance-of-Way. He  has  been  Superintendent  In  the  operat- 
ing department  since   1905. 

Mr.  C.  S.  Sergeant.  Vice-President  of  the  Boston  Ele- 
vated Ry.  Co.,  who  has  been  chief  of  the  bureau  of  opera- 
tion of  the  company,  has  been  made  chief  of  the  bureau  of 
elevated  and  subway  construction,  succeeding  the  late  George 
A.  Kimball,  M.  Am.  Soc.  C.  E.  The  Second  Vice-President, 
Mr.  Matthew  C.  Brush,  has  been  made  head  of  the  depart- 
ment of  transportation,  power.  Inspection  and  employment: 
and  Mr.  C.  Hlle  has  become  head  of  the  department  of  main- 
tenance, which  Includes  mechanical  and  electrical  engineer- 
ing, maintenance  of  way,  rolling  stock,  shops,  wires  and  con- 
duits,  buildings  and   stores. 

Mr.  A.  M.  Schoyer,  General  Superintendent  of  the  North- 
western system  of  the  Pennsylvania  R.R.  Lines  West  of 
Pittsburgh,  at  Pittsburgh,  Penn..  has  been  promoted  to  be 
General  Manager  of  thi-  Vandalla  R.R.,  at  St.  Louis.  Mo., 
succeeding  Mr.  Benjamin  McKeen,  M.  Am.  Soc.  C.  E.,  pro- 
moted, as  noted  In  our  Issue  of  last  week.  Mr.  Schoyer  en- 
tered the  service  of  the  Pennsylvania  R.R.,  In  1872,  at  the 
age  cf  13  years  as  a  messenger  boy.  He  rose  through  the 
grades  of  telegraph  operator,  chief  operator,  train  dispatcher, 
chief  train  dispatcher,  to  Superintendent  of  Telegraph  of  the 
Lines  West  of  Pittsburgh.  In  1892.  In  1899,  he  became  Su- 
perintendent of  the  Eastern  dlvlnlon  at  Allegh<'ny,  Penn., 
and  since  1902,  he  has  been  General  Supvrlntendont  of  the 
Northwest   system. 


OBITUARY 


Samuel  Barclay  Charters,  Jr.,  Assoc.  Am.  Inst.  E.  E.,  As- 
sistant Professor  of  electrical  engineering  at  Leland  Stan- 
ford, Jr.,  University,  in  California,  died  at  the  home  of  his 
father  in  Pittsburgh,  Penn..  Dec.  29.  A  widow  and  young 
son    survive    him. 

Eben  Smith  Wheeler,  M.  Am.  Soc.  C.  E.,  United  States  As- 
sistant Engineer  at  Detroit,  Mich.,  died  at  his  home  in  that 
city,  Jan.  3.  He  was  born  in  Wayne  County,  Penn.,  Aug. 
27,  1839.  He  graduated  in  civil  engineering  at  the  Univer- 
sity of  Michigan  in  1867.  He  at  once  entered  the  engineer- 
ing service  of  the  government  and  spent  his  entire  life- 
time as  a  civil  engineer  assistant  to  officers  of  the  Corps  of 
Engineers  of  the  United  States  Army.  His  principal  work 
was  in  connection  with  the  Sault  Ste.  Marie  Canal  construc- 
tion and  as  Chief  Engineer  of  the  Nicaragua  Canal  Com- 
mission of  1SS7.  Mr.  Wheeler  was  also  connected  for  many 
years  with  the  surveys   of  the   Great  Lakes. 


ENGINEERING    SOCIETIES 

COMING     MEETINGS 


KANSAS    ENGINEERING   SOCIETY. 

Jan.    21-22.      Annual    meeting    at    Topeka,    Kansas.      Secy., 
"r.   J.    Strickler,    Topeka,    Kansas. 
AMERICAN  WOOD   PRESERVERS'    ASSOCIATION. 

Jan.  21-23.  Annual  convention  at  Chicago,  111.  Secy,.  F.  J. 
-Angier,   B.  &  O.  R.R.,   Baltimore,  Md. 

OHIO  ENGINEERING  SOCIETY. 

Jan,    21-23.      Annual    meeting    at    Columbus,    O.      Secy.,    C.    J. 
Knisely,    New    Philadelphia,    Ohio, 

AMERICAN     SOCIETY     OF    HEATING     AND    VENTILATING 
ENGINEERS, 
Jan,  21-23.    Annual  meeting  at  New  York  City.     Secy..  W,  W, 
Macon,   29   West  39th   St.,  New  York. 

ILLINOIS   SOCIETY   OP  ENGINEERS   .\ND   SURVEYORS, 
Jan,    22-24.      Annual    meeting    at    Chicago,    111.      Secy.    K,    E, 
R.  Tratman,   1144  Monadnock  Block,  Chicago,  111. 

INDIAN.\    ENGINEERING    SOCIETY. 

Jan,  23-25.  Annual  meeting  at  Indianapolis.  Ind,  Secy,, 
Charles  Brossmann,  Union  Trust  Building,  Indianapolis, 
Ind, 

SOCIETY  OF  CONSTRUCTORS  OF   PKDER.VL   BUILDING.S. 
Jan.    23-25.      Annual    meeting   at    Washington,    1).    C.      Secy., 
T,    R,    Maul,    4213    Westminster    Ave,,    Philadelphia,    I'enn. 

CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Jan,   28-30,      Annual  meeting  at  Montreal,  Que.      Secy.,  C.   H. 
McLeod,    413    Dorchester  St.,   West,    Montreal. 
NORTH  DAKOTA  SOCIETY  OF  ENGINEERS. 

Feb.  13-14.  .\nnual  meeting  at  Bismarck,  N.  D.  Secy.,  E.  F, 
Chandler,  University,  N.  D. 

Central  Railway  Club — The  following  officers  for  1913 
were  elected  at  the  annual  meeting  of  the  club,  on  Jan.  9: 
President,  W.  F.  Jones:  Vice-Presidents,  W.  Elmer,  H.  C. 
Manchester,  E.  .1.  Devans:  Executive  Members,  E.  M.  Tewkes- 
bury. G.  A.  Bowman,  E.  P.  Mooney.  H.  D.  Vought  was  re- 
appointed   Secretary-Treasurer. 

AVeNtem  Society  of  Kii»rineeri« — The  society  held  Its  an- 
nual meeting,  at  Chicago,  Jan.  8  and  9.  .\t  the  annual  din- 
ner, held  Jan.  8,  at  the  Sherman  Hotel,  the  principal  ad- 
dresses were  by  D.  Emory  R.  Johnson  (Unlverslt.v  of  Penn- 
sylvania) on  "The  Commercial  I'hiises  of  the  Panama  Ca- 
nal," and  Charles  H.  Wacker,  on  "The  Chicago  Plan  Com- 
mission." On  Jan.  8,  there  was  an  excursion  to  the  new 
Northwest  power  station  of  the  Commonwealth  Edison  Co., 
where  two  vertical  turbo-generator  sets  of  20,000  kw.  each 
are  now  In  operation,  while  the  station  Is  planned  for  a  total 
development  of  240,000  kw.  A  special  tialn  on  the  C.  it  N.  W. 
Py.  was  run  up  to  the  Junction  with  the  company's  elevated 
third-rail  railway,  and  was  then  hauled  over  this  line  to  the 
power  station  by  an  electric  locomotive.  It  Is  said  that  this 
was  the  first  electrically  hauled  steam-railway  train  operated 
In   Chicago.     On   Jan.   9,   there   was  an   excursion   li.v   the  C.   & 

A.  R.R.  to  the  plant  of  the  Corn  Products  Reflnhig  Co..  at 
Argo,  13  miles  from  Chicago.  In  the  evening  there  was  an 
Informal  meeting  and  entertainment  iit  the  Society's  rooms. 
The  olllcers  for  1913  are  as  follows:  Presliant,  Albert  Ri'lch- 
mann    (American    Bridge    Co.):    Vice-Presidents,    A.    Boniont. 

B.  E.  Grant  and  John  P.  Hayford;  Treasurer,  C.  R.  Dart;  Sec- 
retary, J.  II.  Warder. 

For  the  meetings  on  Jan.  20  and  Jan.  27,  the  papers  an- 
nounced are  "Concrete  Roadways,"  by  10.  N.  lllnes  (Di'trolt), 
and  "Thi'  Regulation  and  Enforcement  of  Public  Utility 
Laws,"    by    Alfred    ErIcHon    (Wisconsin    Railway   t'ommlsslon). 
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C  ()  N  T  E  N  T  S 


KPITORIAT-; 

All    Kiifflncor  in    '■|''lnc    l''i-;ithers" 

UKVIKWS: 

A    Tii'Utlsi-    on    Ihi-    Dpsigii    and    Construction    of    Roofs. 

Reviewed    by   A.  W.   Caipentei- 

Calculations    on    the    Entropy-tempeiatuie    Chart.      Re- 
viewed   by   Ti.   S.    Marks 

Engineering  and   Metallurgical   Books,    1907-1911 

Oasoline  Engines:  Their  Operation.   Use  and   Care 

Diary   of  a   Round-house   Foreman 

Explosives.      Reviewed   by    Clarence    Hall 

Street    Pavements    and    Paving    Materials — A    Textbook 

on   Roads   and    Pavements 

Mechanism.      Reviewed   by  John   J.    Flather 

A   Textbook    of   Physics 

Handbook   for   Highway   Engineers — Modern    Road   Con- 
struction— Roads,    Paths    and    Bridges.      Reviewed    by 


A.    W. 


Dean 1  :in 


Mechanical    Engineering   Laboratory    Manual 

American    Civil    Engineers'    Pocket    Book 

Report  on  the  Water-Supply  System  of  the  Spring  Val- 
ley Water  Co. — The  Future  Water-Supply  of  San 
Francisco    from    the    Conservation     and     Use     of     It."! 

Present     Resources     

PUBLICATIONS    RECEIVED     


EDITORIAL 


An  Engineer  in  "Fine  Feathers" 

Mr.  Eugene  Walter,  we  believe,  has  achieved  eoiisider- 
iiiile  fame  and  no  little  luere  as  a  delineator  of  some  of 
those  phases  of  modern  life  which  permit  of  dramatic 
]ireseiitation,  and,  as  his  characters  and  his  episodes  are 
taken  from  life,  in  the  course  of  time  it  was  to  be  ex- 
]H'cted  that  he  would  draw  upon  that  field  in  which  it  is 
our  pleasure  and  privilege  to  labor.  From  the  current 
dramatic  news  we  note  that  that  time  has  arrived,  and 
tliat  the  failure  of  a  concrete  dam  with  its  attendant 
human  frailties  has  been  dramatized.  So,  altliough 
dramatic  criticism  is  not  jn'ecisely  our  metier,  we  consider 
a  ]iropor  retaliation  permissilile. 

The  play  referred  to  is  entitled  "Fine  Feathers."  It 
depicts  through  four  acts  the  vicissitudes  of  an  inspecting 
engineer  (called  a  "chemist"  in  the  play — and  working 
for  $25  per  week),  who,  ou  account  of  the  importunities 
of  a  luxury-loving  wife,  allows  himself  to  be  bribed  into 
accepting  for  a  huge  dam  an  inferior  cement,  which  will 
iu)t  pass  the  specifications.  The  tainted  numey  only 
brings  unhappiness,  and  in  the  end  the  dam  fails,  many 
I'cople  are  killed,  and  the  unfortunate  man  commits 
sui(ide. 

The  morals  of  the  jiiay  are  unimpeachable,  but  we  do 
ol)ject  to  the  crucial  incident  upon  which  the  play  is 
based.  As  realism  is  Mr.  Walter's  forte,  we  could  wisji 
that  he  had  carried  it  to  a  legitimate  limit.  Passing  over 
the  obvious  fact  that  $25  a  week  chemists  do  not  have 
the  say  as  to  what  cement  sh^U  be  used  on  a  large  work 
— and  it  was  a  large  work,  a  very  large  work,  for  the 
liribing  contractor  saved  $20n,OOo"by  the  use  of  the  in- 


ferior ceinent-^we  ])resent  for  our  engineering  readers 
I  lie  following  analysis  of  the  specious  reasoning  that  eon- 
\ince(l  the  reluctant  hero  to  his  fall.  "Ordinary  cement," 
argues  bis  lcni|)ter,  in  eU'ect  "will  easily  last  a  hundred 
years.  Such  ])ui)lic  works  as  this  dam  are  rarely  allowed 
to  stand  for  twenty-five.  Obviously,  it  i.s  a  great  waste 
of  moiKjy  and  a  mistake  of  the  su])ervising  engineer  to 
demand  this  exjiensive  material  for  a  structure  that  will 
ije  torn  down  before  it  is  worn  out.  My  cheai)er  cement 
will  certainly  last  this  quarter  century.  Jjct  it  through 
and  it  will  be  worth  $40,000  to  you."  And  this  "chemist" 
is  supposed  to  be  a  man  of  fundamental  honesty  who 
needed  some  potent  argument  to  dissuade  him  from  the 
straight  path. 

Wc  wish  Mr.  Walter  would  forward  us  at  once  for 
puljlication  the  methods  of  tests  or  observations  by  which 
one  can  tell  that  one  cement  will  form  a  concrete  that 
disappears  in  25  years,  and  that  another  will  be  good  for 
a  century. 

After  all,  it  is  of  small  consequence,  since  men  and 
their  motives  are  the  true  subject  of  the  dramatist's  art; 
he  can  juggle  facts  as  his  fancy  directs.  Stage  realism 
is  an  artificial  sort  of  thing  at  best,  only  it  is  so  rarely 
that  we  may  wander  in  this  particular  field  of  critici.sm 
that  we  cannot  let  the  opjiortunity  pass. 


R  E  V  I  E  W  vS 


Roof  Design   and  Construction 

Reviewed  by  A.  W.  C.-VRPENTER* 

A  TREATISE  ON  THE  DESIGN  AND  CONSTRUCTION  OF 
ROOFS-By  N  Clifford  Ricker.  B.  S..  M.  Arcl^;.  D.  Arch^ 
Professor  of  Architecture.  University  of  Illinois;  Presi- 
dent. Illinois  Board  of  Examiners  of  Architects.  New 
?M  >w''h"  A",/^'-  *  Sons..., London:  Chapman  &  HalT 
net    C'l        n   U  '"'  "''■  ■"'"'  +  ^1^:  ^**  t^^'  figures.     $51 

According  to  the  reviewer's  interpretation  of  the  author's 
preface,  this  book  is  intended  primarily  for  the  use  of  archi- 
tectural students  in  preparing  themselves  for  examination 
for  license  to  practice.  It  covers  the  usual  design  of  roofs 
including  definitions  of  parts,  loads,  methods  of  determining 
stresses  and  the  determination  of  stresses  in  about  all  the 
known  forms  of  roofs,  proportioning  of  sections,  calcula- 
tion    of    dimensions,    detailing    and    determination    of    weight 

Twenty-four  examples  of  stresses  in  different  forms  of 
trusses  and  arches  are  worked  out  by  graphic  statics.  These 
include  the  ordinary  triangular  forms,  mansard,  crescent  and 
cantilever  trusses,  three-hinged  arches  and  combination 
trusses  and  arches.  In  one  chapter,  70  typical  forms  of  roof 
trus.ses  with  accompanying  stress  diagrams  are  shown 
While  graphostatics  is  the  method  principally  employed  for 
the  determination  of  stresses,  the  method  of  moments  is  also 
explained. 

A  chapter  is  devoted  to  the  determination  of  the  apex 
lengths  of  truss  members,  and  another  to  the  stability  of 
walls  and  pressure  on  foundations.  Axial  stresses  and  shear 
are  explained,  but  not  the  theory  of  bending  and  of  resist- 
ances to  bending  in  beams.  Formulas  for  the  stren-th  and 
stiffness  of  beams  are  given.  The  formulas  based  on  the 
maximum  allowable  deflection  are  unusual  and  commend- 
able.    The  ton  IS   employed  as  the  unit   of  weight,   which   the 
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author  thinks  renders  the  application  of  the  formulas  briefer 
and  simpler. 

Tables  for  proportioning  members  are  provided.  These 
are  based  on  the  working  strength  of  different  forms  at 
usual  uniform  values  per  square  inch  of  section.  They  cover 
the  usual  members,  such  as  rods,  channels  and  angles  in 
pairs,  latticed  channels,  wooden  posts,  rivets  and  pins.  These 
tables  make  it  possible  to  dispense  with  much  of  the  cus- 
tomary reference  to  the  hand-books  of  steel  mills,  but  such 
reference  is  still  required  for  the  bending  properties  of  steel 
shapes.  A  wooden  roof  and  several  types  of  steel  roofs  are 
worked  out  in  detail  for  the  dimensions  of  members,  the  de- 
tails   of   joints    and    connections    and    the    weights. 

The  reviewer  would  commend  the  book  for  the  treatment 
of  graphostatics:  the  multitude  of  examples  and  of  types 
thus  treated;  the  advocating  of  less  severe  conditions  than 
the  combining  of  maximum  wind  and  snow-load  ?!tresses:  the 
consideration  of  the  stability  of  walls  against  wini  loads 
and  the  pressure  on  foundations  due  to  such  loads;  the  in- 
troduction of  stiffness  as  a  fundamental  factor  in  propor- 
tioning   beams;    the    general    clear    and    complete    treatment. 

The  reviewer  would  find  fault  with  the  following:  The 
lOrm  of  splices  for  timber  advocated  are  the  short  halved- 
and-bolted  splice  for  compression  and  the  steel  fishplate 
splice  for  tension;  these  are  unquestionably  good  splices  if 
properly  made  but  the  difficulties  of  workmanship  are  not 
stated  and  apparently  are  not  appreciated.  In  the  formulas 
for  proportioning  the  tension  splices,  no  account  of  the  bend- 
ing in  bolts  is  taken — a  very  serious  omission.  The  use  of 
single  angles  for  the  truss  members  is  pronounced  bad  prac- 
tice, and  the  use  of  such  members  is  carefully  excluded  from 
all  the  examples.  While  admitting  the  preference  of  double 
angles  for  members,  the  reviewer  believes  their  use  may  be 
extravagant  where  single  angles  provide  sufficient  or  excess 
strength.  Since  such  members  have  been  successfully  em- 
ployed in  railroad  bridges  they  should  not  be  barred  from 
roof  trusses.  The  analysis  of  stresses  in  the  example  of  an 
octagonal  hip  roof  with  lantern  seems  to  neglect  the  thrusts 
due  to  the  hip  rafters  and  the  axial  wind  stresses.  The  chap- 
ter on  lengths  of  truss  members  involves  much  repetition  of 
exceedingly  elementary  work.  In  treating  the  pressure  on 
foundation  due  to  combined  vertical  and  wind  loads  the  point 
of  application  of  the  horizontal  force  is  taken  at  the  top  of 
the  foundation,  whereas  in  treating  the  steel  columns  the 
point  of  application  is  taken  half  way  to  the  knee  brace 
connection.  The  examples  of  footings  1.5  to  2  ft.  deep  are 
impractical  for  cold  climates  where  they  should  extend  be- 
low frost  and  be  more  nearly  double  the  depth  mentioned. 
The  reviewer  never  before  heard  of  pi'oportioning  a  beam 
for  the  maximum  bending  moment  and  then  increasing  the 
section  to  compensate  for  the  portion  of  the  web  required 
to  resist  the  shear,  as  is  done  in  an  example,  and  he  cannot 
agree  to  the  statement  that  longitudinal  shear  occurs  only  In 
wooden  beams,  and  he  does  not  understand  why  logarithm 
tables  should  be  recommended  for  labor-  and  time-saving 
where  a  slide  rule  is  obviously  the  practical  tool.  The  longi- 
tudinal component  described  In  inclined  beams  with  vertical 
end  supports  does  not  exist  for  vertical  loads  within  the 
span. 

The  book  Is  essentially  academic  and  largely  elementary, 
the  detail  designs  Illustrated  being  painfully  so.  One  trou- 
ble with  the  designs  Is  the  fanatical  adherence  to  dip-angle 
additions  to  all  angle  connections  which,  together  with  the 
taboo  on  single-angle  members,  makes  the  trusses  ugly  and 
extr.avagant   of   material. 

The  tables  of  working  strength  of  two-angle  struts  give 
different  values  according  to  the  method  of  connection.  For 
unequal-leg  angles  three  sets  of  values  are  given,  these 
being,  respectively,  for  the  cases  of:  (1)  Narrow  leg  riveted, 
(2)  wide  leg  riveted,  (3)  both  legs  riveted  (clip-angle  con- 
nections). The  relative  values  assigned  are  In  the  propor- 
tions of  about  40:60:95;  that  Is,  a  double-angle  strut  with 
the  wide  legs  of  angles  connected  to  the  gusset  would  be 
allowed  to  carry  "/no  as  much  load  if  clip-angles  were  added 
to  connect  the  other  legs.  The  reviewer  believes  these  pro- 
portions entirely  erroneous  and  to  lead  to  unnecessary  ex- 
pense. On  the  other  hand  the  author  freely  employs  mem- 
bers as  thin  as  A  In.  tt  seems  too  bad  that  better  and 
more  consistent  practice  In  proportioning  and  detailing  Is 
not  presented  In  this  book,  which  will  no  doubt  form  the 
guide    for    many    young    architects    and    engineers. 

There  are  a  multitude  of  minor  errors  of  all  kinds 
throughout   the   book. 

The  new  quarters  of  the  Ohio  Slate  Board  of  Health  are 
described  and  lllUHtrnted  with  the  floor  plans  and  halftoni-s  In 
th«  Dicember  "Hulletln"  of  th<-  Hoard.  Two  floors  of  tho 
Hartmnn    nullding,    roliimbiiH,    ffhio,    are    used. 


The  Entropy  Temperature  Diagram 

Reviewed   by   L.    S.    MARKS* 

CALCULATIONS  ON  THE  ENTROPY-TEMPERATURE 
CHART — By  W.  J.  Crawford.  D.  Sc,  Lecturer  in  Mechani- 
cal Engineering,  The  Municipal  and  Technical  Institute. 
Belfast;  author  of  "Graphic  Statics."  London:  Charles 
Griffin  &  Co.,  Ltd.  Philadelphia:  J.  B.  Lippincott  Co. 
Cloth;    5x8    in.;    pp.    viii  +  74;    52    text    illustrations. 

The  general  character  and  scope  of  this  book  are  suf- 
ficiently indicated  in  the  following  extracts  frjm  its  preface: 

My  object  in  writing  this  little  book  is  to  show  students 
who  are  not  very  well  up  in  thermodynamics  how  to  make 
use  of  the  entrop> -temperature  chait.  For  this  purpose  I 
have  treated  the  matter  as  simply  as  possible,  and  have  not 
insisted  on  a  first-rate  Irnowledge  of  the  principles  underly- 
ing entropy  as  the  indisp^rsable  outfit  f'a-  the  purpose  in 
hand.  ...... 

It  is  much  better  to  teach  a  student  how  to  make  calcula- 
tions on  the  chart  than  to  be  eternally  drilling  him  in  the 
abstract  mathmetical  principles  involved.      ... 

My  hope  is  that  this  little  volume  will  be  of  use  to  those 
who  would  like  to  learn  how  to  -.ise  the  chart  but  who  have 
never  been  able  to  find  the  information  in  a  sufficiently  sim- 
v 'e  form.  Therefore.  I  have  introduced  ;-.  large  number  of  ex- 
•  imples.  and  have  worked  mat.y  of  '.hese  out  at  length. 

"he  author  lives  up  to  his  oromise,  but  proceeds  further 
in  his  use  of  the  entn.p:'  tt-mperature  diagram  than  is  likely 
to  be  i,f  any  service  to  such  students  as  those  whom  he  has 
in  mind.  It  is  not  easy  to  und.'^rstand  why  the  book  Is 
devoted  exclusively  to  the  entropy- temperature  chart  and 
fails  to  make  an.v  m'>ntion  of  the  ess'entially  similar,  but 
much  more  useful  entropy-total  heat,  or  Mollier  cliart.  Like 
so  many  English  works  of  its  class,  it  appears  to  be  suggested 
by  and  aimed  at  the  examinations  of  the  British  Board  of 
Education. 


ENGINEERING  AND  METALLURGICAL  BOOKS.  1907-1311— 
A  Full  Title  Catalog.  Arranged  under  Subject  Headings, 
of  All  British  and  American  Books  on  Engineering.  Metal- 
lurgy and  Allied  Topics.  Published  During  the  Five  Tears. 
1907-1911,  with  Their  English  and  American  Prices  and 
Publishers'  Names.  By  R.  A.  Peddle.  Author  of  "Metal- 
lurgical Bibliography,  1901-1906,"  "National  Bibliogra- 
phies." etc.,  and  Joint  Editor  of  "The  English  Catalogue 
of  Books,  1801-1836."  New  York:  D.  Van  Nostrand  Co. 
Cloth;    5x7 V4    in.;    pp.    ix  +  244.      $1.50,    net. 

A  bibliography  of  good  engineering  or  of  good  metal- 
lurgical books,  with  brief  but  pithy  descriptive  and  critical 
notes,  would  be  a  real  boon  to  the  earnest  searcher  for  tech- 
nical data  and  Information.  The  book  before  us  Is  far  from 
being  such  a  work.  As  ihe  author  states,  this  bibliography 
Is  a  "full  title  catalog"  only — based  on  publishers"  state- 
ments. He  further  states  that  he  has  broitght  together  "all 
the  discoverable  titles,"  Including  many  books  that  the  pub- 
lishers "had  failed  to  notify  the  public  they  had  published.' 
Our  readers  who  are  familiar  with  present  and  ever  In- 
creasing flood  .^f  mediocre  (and  worse)  technical  books,  on 
even  the  most  minute  subjects,  may  wish  more  of  the  list  had 
been  undiscoverable. 


GASOLINE  ENGINES:  THEIR  OPERATION,  USE  ANT; 
CARE — A  Comprehenblve,  Simple  and  Practical  Work 
'I'  eating  of  Gasoline  Engines  for  Stationary.  Marine  oi 
Vthlcle  Use.  Containing  also  a  Complete  Table  of  Motf.r 
Trfiiihles  and  Remedies  and  a  Full  Glossary  of  Technira; 
Ti-.i'is  Used  In  Connection  wl'ii  Gasoline  Engines.  By  \ 
Hvatt  VerrlU.  New  York;  The  Norman  W.  Henley  Pub- 
il'-hlng  Co.  Cloth;  5x7V4  In.:  po.  275;  1&2  text  Illustration). 
$1.50. 

The  difference  becivoen  2-'yvle  and  4-cyi'lo  gasoline  en- 
gines, as  to  structural  lentur's  inr?  operating  (  hnracterlstlcs. 
Is  brought  out  by  the  autlu.;-  In  language  wMi  ^  has  ev.dently 
been  made  as  simple  and  non-technlr<<I  as  p'i-,siblK  In  order 
to  rei.ch  that  large  num'  er  of  gasi^Ilnn  motor  operators  and 
repali-shop  men  whose  knowledge  of  tr  hnlcal  ierms  l.s  lim- 
ited. Such  technical  words  BS  It  was  Impossible  to  avoid 
using   are   explained   In   »    glor'ary   at   the   end   of   the   book. 

The  feature  of  the  bool'  .-i  x  list  of  common  gasrTne  mo- 
tor troubles,  causes  and  "medles,  but  a  good  ,1e  il  of  atten- 
tion Is  paid  to  "le  sub'ict  of  v.ilve  operation  nnd  to  o  lln«. 
cooling,  and  Irni'lon  systems  and  a  number  of  practical  su«r- 
gestlons  for   .-.•i.i.-r   repair   work    aie   given. 


DIAIIV    OP    A    RorND-HOUSE    FoRI'IMAN  — Hy    T.    S.    Ilellly, 
Late   Assoclatr    Editor   of  "Hallway    Review."      New    Vork: 
The    Norman    W     Henley    Publishing    Co.      Cloth;    5x7    In.; 
pp.    158.      $1.    net 
The   author    has    succeeded    admirably    well    In    telling   the 
storj'   of  a   ymng   me-hanlcal    engineer's   start    In    the  railway 
service  and   the  rens(ms  for  his  subsequent  bucci'bb.     Any  en- 
gineer   who    has    or    expects 'to    have    an    executive    posltlOIIr 

•Professor  of  MecfiliilU-al  Englnei'ring,  Harvard  University, 
Cambridge,    Mass, 
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wluif  In-  win  bi-  calh-(l  upon  to  direct  the  work  of  labororH. 
sUllled  or  uiiskllleii.  will  Hml  many  usofu!  hints  and  valuable 
suKtfestlons.  Aside  from  these,  the  "diary"  Is  so  entertaln- 
liiK    that    one    may    read    It    merely    for    pleasure    and    be    well 

repaid. 


Translation  of  a  German  Work 
on  Explosives 
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EXI'LOSIVES-^A  Synoptic  and  Critical  Treatment  of  the  Lit- 
erature of  the  Subject  as  Gathered  from  Various  Sources. 
By  Dr.  H.  Brunswig.  Translated  and  Annotated  by  Charles 
E.  MUnioe.  Vh.  D.,  L!D..  and  Alton  L..  Klbler,  M.  S., 
Ph.D.,  George  Washington  um;  .;  ^-Itv.  New  York:  John 
Wiley  &  Sons.  London.  Chapman  &  Hall,  Ltd.  Cloth; 
5Vix8'4    In.;   pp.   xv  +  3.'>0.     $3.   net. 

The  author  treats  of  the  literature  of  explosives  as 
gathered  from  reliable  sources  and  considers  the  application 
of  physical  chemistry  to  the  technique  of  explosives.  Many 
references  are  made  to  the  experiments  and  scientific  re- 
searches of  Berthelot  and  Abel;  also  to  the  more  recent 
hivestlsations  of  van't  Hoff,  le  Chatelier,  Biehel,  Sarran.  WilL, 
and  Nernst. 

The  presentation  of  the  detailed  results  of  many  experimen- 
tal tests  in  connection  with  the  conclusions  drawn  therefrom 
is  In  striking  contrast  to  the  procedure  followed  in  the  English 
literature  of  explosives  in  which  the  experimental  proof  is 
often  omitted.  As  a  whole  the  book  may  be  considered  a 
valuable  contribution  to  the  literature  of  -xplosives  and 
a  reliable  book  of  reference.  A  few  discrepancies  are  noted 
and  certain  statements  made  not  in  accordance  with  the  facts. 
Fortunately  tlie  translators  were  thoroughly  familiar  with 
the  subject  at  hand  and  the  annotations  made  by  them  ad(? 
materially  to  the  value  of  the  worlt. 

The  conditions  governing  explosive  reactions  are  treated; 
(1)  In  respect  to  thermo-chemical  laws;  (2)  the  characteristic 
sensitiveness  of  different  explosive  systems;  and  (3)  the 
initiation  of  the  reaction  by  means  of  flame,  impact,  deto- 
nators,  and   the   transmission   of  an   impulse    (influence). 

It  is  stated  in  the  discussion  of  Table  4  "Energy  Content 
of  an  Explosive  System  Expressed  as  Heat  of  Explosion 
(Calories)"  that  the  heats  of  explosion,  as  expressed  for  the 
technically  important  explosives,  do  not  show  the  com- 
parative worth  of  explosives  in  practice,  but  tliat  the  heats 
of  explosion  may  be  regarded  as  a  measure  of  relative 
efficiency  in  the  case  of  those  explosives  standing  near  each 
other  in  the  table  because  their  technical  use  is  similar. 

The  reviewer  takes  exception  to  this  statement  because 
it  has  been  shown  in  mining  practice  that  the  efficiency  of 
even  those  explosives  whose  technical  use  is  similar  cannot 
be  measured  by  the  heats  of  explosion.  As  an  exampie,  the 
first  two  explosives  given  in  the  table  show  that  explosive 
gelatin  has  a  v.'.iue  of  4%  more  than  nitroglycerin.  This 
relation  is  not  consistent  with  general  practice.  In  shooting 
oil  wells  or  in  other  similar  work  explosive  gelatin  lias  not 
been  found  as  efficient  or  as  economical  in  replacing  nitro- 
glycerin, but  the  many  advantages  of  explosive  gelatin  with 
respect  to  increased  safety  in  transportation  and  handling 
more  than  compensates  for  the  increased  expense  involved 
In  its  use.  In  the  table  IS'/r  nitroglycerin  dynamite  and  40<^ 
nitroglycerin  dynamite  is  given  the  same  value;  namely. 
79'y  ;  and  picric  acid  is  given  a  value  of  40r>  as  conipared  to 
41'r  for  black  blasting  powder.  It  is  evident  from  the  results 
of  tests  made  by  the  reviewerf  that  the  relation  of  efficiency 
given  in  this  table  is  not  applicable  to  the  technical  use  of 
explosives.  The  heats  of  explosion  represent  the  potential 
energy  or  the  maximum  work  that  an  explosive  can  the- 
oretically accomplish.  But  as  the  useful  work  resulting  from 
the  use  of  explosives  is  a  small  percentage  of  the  theoretical 
maximum,  and  as  it  varies  considerably  with  the  different 
types  of  explosives,  knowledge  of  the  potential  energy  of 
explosives  is  of  little  value  to  the  user  of  explosives.  Further- 
more, the  useful  work  resulting  from  explosives  depends  on 
the  material  to  be  blasted  and  the  method  of  application. 
On  account  of  the  varying  conditions  in  blasting,  certain 
characteristics  of  an  explosive  may  be  of  much  importance 
in  certain  classes  of  work,  and  of  little  or  no  importance  in 
others. 

The  initial  velocity  and  rate  of  propagation  of  explosive 
reactions  as  influenced  by  temperature,  pressure,  and  catalytic 
influences  are  given  for  inflammable  gas  mixtures  and 
explosive  compounds.     The  different  methods  and  kinds  of  ap- 

•Expert    in    charge   of   Explosives    .Section,   U.    S.    Bureau   of 
Mines.  Experiment  Station,   Pittsburgh.  Penn. 
tSee  U.  S.  Bureau  of  Mines  Bulletin  48. 


paratUH  used  In  determlnlnR  the  velocity  of  explosive  re- 
actions are  described.  The  steel  bomb  used  by  P.  Vlelle  Iti 
determining  the  velocity  of  the  combustion  of  various  pow- 
ders. Dixon's  device  for  determining  the  velocity  of  the 
explosive  wave  of  gaseous  mixtures,  and  Mettegang'8  recorder 
similar  to  that  used  by  the  U.  S.  Bureau  of  Mines  for  determin- 
ing the  rate  of  detonation   of  explosives,   are  mentioned. 

In  treating  the  subject  of  pressure  In  explosive  transforma- 
tions the  significance  of  the  rate  of  detonation,  as  determined 
for  a  few  inflammable  gas  mixtures  and  explosives  when 
compared  with  results  obtained  by  empirical  methods  for 
measuring  their  brlsance  (shattering  effect),  would  Indicate 
that  there  does  not  exist  a  close  agreement  between  the  rate 
of  detonation  of  a  given  explosive  and  the  brlsant  effect 
produced  by  Its  explosion.  However,  It  Is  the  opinion  of  the 
reviewer  that  from  the  results  of  physical  tests  made  and 
observations  In  actual  mining  operations  in  the  United  States 
a  very  close  agreement  does  exist  between  the  rate  of  detona- 
tion of  commercial  explosives  and  the  shattering  effects 
produced.  Furthermore,  it  has  been  found  that  the  rate  of 
detonation  is  the  goverlng  factor  in  selecting  explosives 
suitable  for  the  work.  Thus,  in  hard  rock  blasting  operations 
in  which  a  shattering  effect  is  desired,  the  explosive  reaction 
should  be  quick  and  explosives  having  a, high  rate  of  detona- 
tion are  selected.  The  higher  the  rate  of  detonation  of  com- 
mercial explosives  the  less  the  amount  of  heat  loss  by  the 
products  of  combustion  through  radiation  and  conduction, 
and  accordingly  the  more  violent  the  effect  it  will  exert. 

The  well  known  empirical  tests  are  described  for  deter- 
mining the  brlsance  of  e.xplosives.  such  as  small  lead  blocks 
and  Trauzl  lead  blocks  which  are  used  b>  the  U.  S.  Bureau 
of  Mines  for  determining  the  disruptive  effect  of  explosives. 
The  lead  plate  tests  for  determining  the  relative  strength 
of  detonators  could  have  been  omitted  with  advantage.  This 
test  has  been  frequently  described  In  textboolo  on  explosions. 
It  consists  of  exploding  the  detonator  on  a  lead  plate  which 
rests  on  an  iron  ring.  The  strength  of  the  detonator 
is  measured  by  the  deformation  or  the  penetration  of  the 
block  and  the  fine  radiating  marks  produced  upon  the 
surface  of  the  plates.  Tests  recently  completed  by  the  U.  S. 
Bureau  of  Mines  show  that  this  test  does  not  indicate  the 
relative  effectiveness  of  different  grades  of  detonators  in 
initiating  the  explosive  reaction  of  the  commercial  explosives 
used  in  this  country. 

A  chapter  is  devoted  to  the  temperature  of  explosion  and 
also  one  to  the  gases  evolved  on  explosive  reactions.  The 
method  used  in  France  and  Spain  is  given  for  calculating 
the  theoretical  temperature  of  e.xplosion  from  the  data 
obtained  from  the  analysis  of  the  original  explosive  and  that 
of  the  resulting  products,  also  the  method  of  direct  deter- 
mination by  firing  an  explosive  in  a  calorimetric  bomb.  How- 
ever, nothing  new  is  presented  governing  the  specific  heats 
of  the  products  of  explosion  at  high  temperatures  and,  ac- 
cordingly, the  temperature  to  which  the  heat  of  explosion 
will  raise  the  products  of  combustion  cannot  >  et  be  accurately 
determined.  The  influence  of  the  densitj  of  loading  upon 
the  composition  of  the  gases  resulting  from  the  explosion  of 
explosive  compounds  is  considered  and  typical  analyses  of 
the  gases  from  the  explosion  of  nitrocellulose  and  picric  acid 
under  varying  pressures  are  given. 

In  considering  the  subject  of  explosions  by  influence  the 
author  states  it  is  still  an  open  question  whether  the  phenom- 
enon is  due  to  the  rapidly  increasing  pressure  of  gases  devel- 
oped with  great  velocity  or  simply  a  phenomenon  accompany- 
ing the  high  temperature.  Attention  is  called  to  the  late  in- 
vestigations which  indicate  the  formation  of  a  wave  move- 
ment that  originates  in  the  sudden  disturbance  of  ei;u-'lib- 
rlum  and  communicates  to  the  surrounding  medium.  rht 
application  of  the  phenomena  as  shown  in  the  practical  use 
of    explosives    is    of   special-   interest. 

In  the  chapter  on  the  flame  of  an  explosive  it  is  shown  that 
the  degree  of  safety  of  an  explosive  toward  fire  damp  and 
coal  dust  in  blasting  work  depends  principally  on  the  char- 
acter of  the  flame  accompanying  its  explosion.  A  description 
is  given  of  the  experimental  mine  station  in  Gelsenkirchen 
and  Bichel's  apparatus  for  determining  the  length  and  dur- 
ation of  the  flame  of  an  explosive.  The  characteristics  of 
explosives,  including  igniters,  fuse  and  detonators,  are  cited, 
and  their  practical  significance  with  respect  to  the  density, 
hygroscopieity     and   stability. 

The  book  closes  with  a  chapter  on  Blasting-  Explosives. 
The  methods  of  manufacturing  the  more  important  commer- 
cial explosives,  such  as  nitroglycerin,  nitrocellulose,  nitrated 
aromatic  compounds,  dynamites,  black  blasting  powder,  and 
permitted  explosives  are  given;  also  the  foreign  regulations 
are  cited  with  reference  to  the  manufacture  of  explosives  and 
suggestions  given  concerning  the  handling,  application  and 
destruction  of  explosives. 
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New    Editions    of  Tillson's  Pavements 
and  Spalding's  Roads  and  Pavements 

STREET  PAVEMENTS  AND  PAVING  MATERIALS — A  Man- 
ual of  City  Pavemc-ius:  The  Methods  and  Materials  of 
Their  Construction.  By  George  W.  Tillson.  C.  E..  Consult- 
ing Engineer  to  the  Borough  President  o£  Brooklyn.  City 
of  New  York.  Second  edition,  revised  and  enlarged.  New 
York:  John  Wilev  &  .Sons.  London:  Chapman  &  Hall, 
Ltd.  Cloth;  6x9»4  in.:  pp.  xii*651:  97  text  figures.  $4. 
net   (IT/-  net). 

.\  TEXT-BOOK  ON  RO.\DS  AND  PAVEMENTS — By  Frederick 
P.    Spalding.    Professor    of    Civil    Engineering,    University 
of    Missouri;    M.    .\m.    Soc.    C.    E.      Fourth    edition,    revised 
and   enlarged.      New   York:   John   Wilev    &   Sons.      London: 
Chapman    &   Hall.    Ltd.      Cloth:    5x7    in.:    xii  +  408;    51    text 
figure's.      12.    net    i  S/6.    net). 
In    noticing  Mr.    Tillson's   "Pavements   in   our   issue   of  Jan. 
10.  1901   (p.  32),  we  gave  it  such  commendation  as  left  nothing 
further  of  the  kind  to  be  said  of  a  subsequent  edition,   except 
as   regards    the    thoroughness    of    revision.       As    to    the    latter, 
the  author  seems  to  have  been   uncommonly  faithful,   particu- 
larly in  major  particulars.      Frequent   references  are   made   to 
the    recent    proceedings    of   the    Association    for   Standardizing 
Specifications  and  of  the  American   Society  for  Municipal  Im- 
provements, and  statistical  and  other  data  for  1912  are  found 
at  various  points  in  the   new  edition. 

Two  new  chapters  appear:  "Concrete  Pavements"  and 
"The  Protection  of  Pavements."  Of  the  30  pages  on  concrete 
pavements  over  half  are  occupied  by  a  reprint  of  the  Ameri- 
can Society  of  Civil  Engineers'  specifications  for  Portland 
cement,  and  much  of  what  is  left  consists  of  extracts  from 
the  specifications  and  trade  circulars  of  promoters  of  pro- 
prietary concrete  pavements.  The  chapter  (28  pages)  on 
protecting  pavements,  while  also  composed  largely  of  re- 
printed matter,  is  a  valuable  addition  to  the  book.  The  new 
edition  contains  119  pages  more  than  did  the  first  one,  in- 
cluding the   space  occupied  by   37   additional    illustrations. 

For  the  benefit  of  the  younger  readers  of  these  columns  it 
may  be  stated  that  Mr.  Tillson  writes  from  a  long  experience 
as  engineer  in  charge  of  paving  work  in  Brooklyn,  and  later 
in  XIanhiittan  borough.  New  York  City.  Engineering  liter- 
ature would  gain  if  more  engineers  would  give  the  profession 
the  value  of  their  world-wide  investigations  and  their  per- 
sonal experiences  in  their  special  fields  of  work,  as  has  been 
done  so  unstintingly  by  Mr.  Tillson. 


Prof.  Spalding  produced  a  small  te.\tbook  on  both  roads 
and  pavements  as  far  back  as  1894,  and  has  performed  the 
duty  of  revision  now  for  the  fourth  time.  His  revision  of 
1908,  which  was  largely  a  rewriting,  was  so  well  done  that 
Samuel  Whinery,  reviewing  the  third  edition  in  our  issue  of 
Dec.  17,  1908,  characterized  the  volume  as  the  best  elementary 
textbook  on  roads  and  pavements  yet  produced — although 
earlier  In  the  review  he  called  attention  to  the  almost  inevit- 
able limitations  of  new  editions  of  technical  books. 

In  the  present  edition  the  author  has  added  chapters  on 
bituminous  macadam  and  concrete  pavements  and  has  "con- 
siderably modified"  the  chapters  on  brick,  asphalt  and  wood 
pavements,  effecting  a  gain  of  fi8  pages,  or  20%  in  space. 
Considering  the  breadth  of  his  field  and  his  space  limits,  the 
author  continues  to  do  well  in  his  endeavor  to  cover  roads 
and  pavements  In  a  single  volume. 

The  full  table  of  contents  goes  a  very  small  ways  in  Justi- 
fying the  omission    of  Mn    index. 

An  Elementary  Text  on   Mechanism 
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MECHANISM— By  Robert  McAr.lle  Keown.  B.S.,  .Vssistant 
Professor  of  Machine  Design,  University  of  Wisconsin. 
.Vew  York  and  Tondon:  McOruw-HllI  Book  Co,  Cbilh: 
6Vix9'/i    In,;   pp.    169;    168   text    figures.      $2.    net. 

This  work  has  been  written  as  a  college  textbook  and  Is 
lnten<led  to  cover  an  elementary  treatment  of  the  subject 
extending  throughout  one-half  year  of  study  which  embra<!es 
one  lecture,  one  recitation  and  four  hours'  drafting  work  per 
week. 

After  a  brief  discussion  of  motions  and  velocltli-s  In  gen- 
eral, the  subject  of  linkages  Is  presenteil.  This  Is  followed 
by  a  study  of  cams,  gearing,  and  Intermittent  motions.  .Vum- 
erous  problems  are  given  at  the  end  of  each  chapter;  those 
which  relate  to  the  drafting  room  work  are  presented  with 
especial  reference  to  the  needs  of  the  student  and  arc  accom- 
panied with  all  necessary  Instructions  for  laying  out  the 
mccliiinlflm.  This  feature  ought  to  save  considerable  time  on 
the   part  of  both   student  and    Instructor, 


•Professor   of   Mechanical    lOriglneerlng.    Unlvi-rslty    of    Min- 
nesota,  Minneapolis,    Minn. 


It  is  to  be  regretted  that  on  the  first  page  of  the  book. 
I  he  greatest  authority  on  the  subject  of  Kinematics  should 
have  his  name  spelled  "Realeaux,"  This  is  followed  by  a 
rather  loose  statement  relating  to  the  lesign  of  machines  in 
which  if  is  stated  that  "tlie  general  outline  is  sketched  with- 
out any  regard  to  the  detailed  proportions  of  the  individual 
part,  and  from  this  sketch  or  skeleton,  acceleration  of  each 
uf  the  moving  parts  can  usually  be  accurately  determined," 
Of  course  the  author  intends  to  say  that  the  general  outline 
may  be  sketched  and  the  displacement  and  velocities  deter- 
mined if  certain  dimensions  or  proportions  be  given;  without 
taking  into  account  all  the  various  dimensions  of  a  piece. 

The  present  reviewer  would  prefer  to  retain  the  use  of  the 
words  "instantaneous  center"  as  given  by  Reuleaux.  rather 
than  use  the  word  "centro"  which  the  author  has  adopted, 
even    though    the   latter   be   briefer. 

In  the  chapter  on  Cams  the  author  devotes  some  28  pages 
to  the  consideration  of  this  subject,  in  which  the  principal 
types  are  represented  very  concisely  and  clearly.  Under 
Gearing  there  appears  the  unusual  discussion  of  friction 
gearing,  involute  and  cycloidal,  bevel  and  worm  gears,  with 
a  description  of  the  methods  used  in  developing  and  cutting 
.■^ame.  Elliptical  gears  are  rather  briefly  treated  and  eplcy- 
I  lie  trains  are   omitted  entirely. 

A  perusal  of  the  book  indicates  that  it  has  been  prepared 
with  especial  reference  to  the  needs  of  the  author's  classes 
as  a  preparation  for  the  more  advanced  work  in  machine  de- 
sign. The  subject  matter  is  essentially  the  same  as  that 
Gearing  there  appears  the  usual  discussion  of  friction 
treatise  of  this  character  prepared  for  a  special  purpose,  it  la 
to  be  expected  that  many  of  the  topics  included  should  be 
discussed  only  briefly  and  that  some  rather  important  parts. 
of  the  subject  should  be  omitted  entirely.  However,  the 
arrangement  and  method  of  treatment  of  the  topics  presented 
ought  to  produce  excellent  results  if  accompanied  by  the 
exercises   required   to  be  worked  out   in   the  drafting  room. 


A  TEXT-BOOK  OF  PHYSICS — Contriliutors,  A.  Wilmer  Duff. 
E.  Percival  Lewis,  Charles  E,  .Mendenhall,  Albert  P,  Car- 
man, U.  K.  McClung  and  William  Hallock.  Edited  by  A. 
Wilmer  Duff,  D.  Sc,  Professor  of  Physics,  Worcester  Poly- 
technic Institute,  Worcester.  Mass.,  Third  edition,  revised, 
Philadelphia:  P.  Blackiston's  Son  &  Co.  Cloth;  5Vix8V4  In,; 
pp.  686;  59,'')  text  illustrations. 

The  third  edition  shows  many  changes  over  the  second 
and  decided  contrast  with  the  first.  The  type  is  new  and 
the  division  of  text  between  large  and  small  type  (to  show 
essential  from  only  desirable  parts  of  a  course)  is  modirted. 
There  is  some  space  saved  in  remaking  the  illustrations  to- 
gether with  an  improvement  in  appearance — though  the  old 
figures  were  not  bad.  In  the  second  edition  a  section  on 
"^Vave  Motion"  by  E.  P.  Lewis  of  the  University  of  Califor- 
nia replaced  that  by  William  Hallock  of  Columbia  University, 
Tn  this  third  edition,  a  section  on  "Heat"  by  C.  E.  Menden 
hall  of  the  University  of  Wisconsin  replaces  that  by  K,  E. 
Guthe  of  the  University  of  Iinva;  "Ebctiicity  and  Magnetism" 
by  A.  W.  Goodspeed  of  the  University  of  Pennsylvania  and 
"Electro-magnetic  Induction"  by  A  P,  Carman  of  the  Uni- 
versity of  Illinois,  are  covered  by  the  latter  author  In  a  sec- 
tion,   "Electricity  and   Magnetism." 

The  order  of  pic-.-ientatlon  has  been  changed,  from  mechan- 
ics, heat,  wave  motion,  sound,  light,  electricity  and  magne- 
tism, electro-magnetic  Induction,  gaseous  conduction  anil 
ladloaitlvlty,  to  mechanics,  wave  motion,  heat.  electiU'lty 
and  magnetism,  gaseous  conduction  and  radioactivity,  sound, 
light.  The  changes  seem  t<p  have  been  well  considered  unii 
larefuUy  made  so  that  the  book  retains  its  previous  balance 
i'Ud    usefulness   as  a   teaching   text. 


STATE    ROADS    ( '((.M  M  ISSH  i.\    oF    M.MtYl.AND — Reports    for 
190S,    1909,   1910  and    1911,      ( E,    K.   Goslln,  Secretary,  Haiti- 
more,    Md.)      Cloth;    6-y,xl0'4    In,;    pp,    183;    12    page    plate.t 
and    one    folding    map. 
The   major   part    of   this    volume    Is    o<-cuple(l    by    the    report 
of  W.  W.  Crosby,  chief  engineer  to   the  commission.    Valuable 
tables  of  cost  are  presented   by   Mr,   Crosby  and   also  a  system 
of   road    accounting  designed    for   general    use    throughout    the 
country.     The  chief  englni-er   politely,   but  emphatically,  crltl- 
I  Ises   the   Commission    for  laying  out    far  more   road   construc- 
tion   than    was    warranted    by    the    funds    at    Its    command,    for 
adopting    methods    not    approved    by    him,    and    for    p.'rmlttliig 
the  chairman  of  the  commission    to   usurp  the  functions  of  Its 
chief  engh r,  virtually  making  of  the  latter  a  consulting  en- 
gineer.     Attention    Is   also    ralli'd    to   thc>    underpay    of   the  en- 
gineering   ff.rce,    which    (peihaps    combined    with    the   attitude- 
of   Ihi'    I'ommlsslon    In    othi-r   matters)    led    no  less   than   00   i-n- 
glneers    to    resign    their    positions    within    a    fi'W    years.      Since- 
the   report  was  made   the  chief  engineer  has  also   resigned. 
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New   York  .State   Department   o 
Soe.   C.    K.,   and    Edmund   A.    Boi 
vision    No.    B.    New    York    State 
New    York   and   l^oiidon:    McGraw-lJiu    liool. 
4x7   In.;   pp.    4!»3;   74   text   HKures;   fi7   tables.      J3,   net. 
MODERN    ROAD    CONSTKUCTION— A    I'raetleal    Treatise    for 
the    Use    of    KiiKliuer-.M,    Students.    Members    of    Loral    Au- 

" '"    "     '"  liy    I'^raneis   Wood,   M.    Inst.  ( -.    1.;..    p.  (j    s.. 

■yor     of     Fulhani       |  Knttla.id  |  ;      Author      of 

etlcal    .sanitary    lOnnineerlUK."    Liuiilori:    Clia  ries  <  Irlllln 

I.,  Ltd.     IMilladelpliia,  I'c-un.:   ,1.  H.    Mpplne<itt  ("o.   (•lr>th; 

two   folding-  plates  and   25    text   llK- 

ROADS,  I'ATHS  AND  BRIDOES— By  I.oKan  Waller  Pa^e  Di- 
rector, United  States  Ottiee  of  I'ubllc  Jtoads;  President. 
American  Association  for  Highway  Improvement;  M.  Am. 
Sec.  C.  E.  New  York:  Sturt'is  &  Walton  Co.  Cloth; 
BxIMs   In.;    pp.   263;   illustrated.      75c.,  net;    postpaid,   84c. 

The  authors  of  the  new  hlRhway  handbook  state  in  their 
preface  that  the  purpose  of  the  book  is  to  collect  in  a  com- 
pact and  convenient  form  information  ordinarily  required  in 
the  field  and  oftice  practice  of  road  design  and  construction.  A 
careful  persual  of  the  book  shows  it  to  be  a  compilation  of 
data  and  tables,  interspersed  with  information  Kained  through 
the  observation  and  experience  of  the  authors  on  New  York 
state    highway    work. 

The  first  chapter  discusses  grades  and  alignments,  giving 
tables  showing  maximum  grades  and  widths  constructed  in 
states  and  countries  that  have  adopted  ma.ximum  or  ruling 
grades.  This  is  followed  by  a  chapter  devoted  to  different 
types  of  cross-sections.  The  authors  here  give  illustrations 
representing  standard  cross-sections,  principally  of  New  Y'ork 
and  Massachusetts,  with  a  discussion  of  conditions  govern- 
ing  the   selection    of    proper   width    and    section. 

Drainage  is  treated  in  the  third  chapter,  run-off,  velocity 
and  flowage  tables  and  formula  being  given,  together  with 
plates  showing  standard  reinforced  culverts  and  small 
bridges,  with  accompan.ving  tables  of  quantities  and  material 
entering  into  their  construction  as  compiled  by  the  New 
York  State  highway  department,  also  data  and  tables  con- 
cerning   steel    bars    and    other    reinforcements. 

The  average  road  engineer  would  be  somewhat  confused  in 
studying  the  chapter  on  foundations,  as  the  authors  do  not 
differentiate  between  tiie  foundation  and  the  first  course  of 
road  surface  or  crust.  A  short  chapter  is  devoted  to  top 
courses.  The  authors  state  that  "any  discussion  at  this  time 
of  the  methods  of  construction  of  the  newer  types  of  surfac- 
ing would  be  of  little  permanent  value Any  con- 
clusions   which    may   be    adopted   are   liable   to   be   modified    by 

further   observation "      Some  concise   data  and   some 

positive  statements  are  given,  however,  covering  different 
types  of  surface,  and  giving  some  costs  and  results  which 
the  authors  state  in  a  concluding  paragraph  are  only  ap- 
proximate  and   comparative. 

A  short  chapter  is  devoted  to  qualities  and  physical  char- 
acteristics of  materials  used  in  road  construction.  The  sub- 
ject is  treated  briefly  and  rather  Incompletely. 

Part  two  of  the  book  opens  with  a  chapter  on  surveying 
practice,  followed  by  a  chapter  on  office  practice.  Both 
chapters  are  very  clear  and  show  in  detail  engineering  field 
and  office  methods  of  designing  work,  calculating  curves  and 
quantities    preparatory    to    make    final    specifications. 

Cost  data  and  estimates  (many  of  which  were  contributed 
by  one  of  the  authors  in  1911.  to  the  "Engineering  News") 
are  given  in  much  detail  in  Chapter  10.  These  data  cover 
many  of  the  details  of  state  road  construction,  and,  as  the 
authors  state,  they  must,  although  valuable,  be  used  with 
discretion. 

Chapter  11  consists  of  notes  on  construction,  being  essen- 
tially a  chapter  of  directions  and  information  for  field  in- 
spectors. New  York  State  specifications  are  given  in  Chapter 
12.  covering  various  materials  and  methods  used  by  the  New 
York   state    highway   department. 

The  authors  have  also  caused  to  be  inserted  in  the  book 
various  tables,  such  as  sines,  tangents,  logarithms,  etc.,  com- 
monly   used    in    calculations. 

One  cannot  but  be  impressed  many  times  when  reading 
the  book  with  the  fact  that  the  experience  of  the  authors 
■was  somewhat  local.  Two  particular  instances  might  be 
cited.  The  authors  at  one  place  state  that  vitrified  clay  pipe 
should  never  be  placed  under  the  roadbed  proper  unless  in- 
cased in  concrete.  This  advice  is  perfectly  proper  in  the 
predominating    soils    of    New    York    State,    whereas    in    other 


siiIIh  double. strength  vitrified  clay  pipe  is  perfectly  satls- 
factory.  Thi'  authors  also  classify  broken  stone  as  No.  1,  2, 
3,  ele.  This  iH  mIsIeadliiK.  as  th(!  dasHUlcatlon  used  In  New 
York  is  diffi'rent  from   that  In   some   other  states. 

Notwithstanding  th(!  above  criticisms,  the  book  Is  one  of 
value  to  road  engineers  and  particularly  to  engineers  em- 
Iiloyi'd  on  state  highway  work  in  the  State  of  New  York  as 
a   text   and    reference    book. 


In  "Modern  Road  Construction,"  the  author,  as  he  states 
In  his  preface,  has  given  in  a  concise  and  not  too  highly 
technical  form,  the  leading  characteristics  and  details  of 
modern  roads  as  observed  by  him  In  his  experience  In  road 
construction.  After  a  general  Introduction  and  a  discus- 
sion of  the  wear  on  different  types  of  roads  due  to  natural 
causes  and  as  affected  by  traffic,  the  author  devotes  the 
greater  portion   of  the  book    to    bituminous   road   construction. 

This  discussion  is  made  up  principally  of  notes  taken  by 
the  author  on  road  construction,  repair  and  maintenance  over 
quite  a  period  of  years,  and  as  the  notes  are  largely  a  re- 
sult of  his  own  practical  experience  and  observa#on,  the 
highway  engineer  will  find  them  of  considerable  value.  The 
author  goes  Into  consideral]le  detail  in  describing  bitumen 
and  its  application  to  road  construction,  not  only  as  a 
blanket  treatment,  but  also  when  Incorporated  in  the  road 
surface.  Several  pages  are  devoted  to  tests  and  analyses 
of  bitumen  and  to  comparisons  of  the  results  obtained  by 
the  use  of  different  kinds  of  bitumens  In  road  construction. 
A  few  pages  are  devoted  to  costs,  but  the  cost  data  In 
the  book  can  hardly  be  utilized  by  American  engineers,  as  In- 
sufiicient  data  are  given  of  the  rate  paid  per  hour  for  labor 
and    of    the    cost    of   material. 

In  the  append'lces  are  given  typical  specifications  for 
constructing  streets  of  macadam  and  wood  pavement,  and 
the  specifications  of  the  road  board  of  England  for  sur- 
face tarring,  and  surfacing  with  pit,ch-grouted  macadam, 
also  extracts  from  the  road  board's  specflcations  for  tar  and 
pitch.  The  book  is  well  indexed,  and  Is  very  clearly  worded, 
making  it  interesting  and   very   convenient  for  reference. 
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The  layman  or  farmer  will  find  in  Mr.  Page's  "Roads, 
Paths  and  Bridges,"  a  large  anfount  of  valuable  information, 
set  forth  in  an  unusually  clear  manner,  and  made  doubly  In- 
teresting by  many  illustrations.  The  book  opens  with  a 
brief  history  of  road  building  and  comments  on  road  legis- 
lation. The  author  describes  methods  of  construction 
and  maintenance  of  the  various  types  of  roads  and 
paths  that  are  adapted  to  rural  communities,  with  sug- 
gestions and  advice  governing  the  selection  of  materials 
and  treatment  of  roadsides.  A  chapter  on  modern  road 
problems  treats  briefly  of  the  effect  of  automobile  traffic 
and  the  use  of  oils  and  other  dust  layers.  Culverts  and 
bridges  are  treated  by  the  author,  the  information  grven 
being  of  a   descriptive   rather   than   a    technical   nature. 

MECHANICAL  ENGINEERINO  LABORATORY  MANUAl^— 
By  Earl  B.  Smith,  M.  E. ;  Assistant  Professor  of  Experi- 
mental Mechanical  Engineering,  Drexel  Institute.  Second 
Edition.  Philadelphia:  The  Drexel  Institute  Press.  Cloth; 
6x9 H    In.;   pp.  Iv  +  92;  17  text  figures.      $2,   postpaid. 

This  book  is  one  of  that  already  large  and  ever  increas- 
ing number,  which  are  built  up  from  teachers'  mimeographed 
syllabi,  altered  to  make  them  as  general  as  possible  and  still 
be  definite  enough  to  fit  the  detailed  instruction  given  at  one 
institution  and.  in  this  case,  to  the  laboratory  equipment  of 
a  given  period.  The  author  has  recognized  the  difficulty  of 
making  such  a  manual  of  wide  service.  Presumably  the  book 
has  been  published  chiefly  to  meet  local  demands — supple- 
mented perhaps  by  a  lesser  call  from  other  teachers. 

The  text  covers  most  of  what  Is  generally  taught  to  third- 
year  students  of  mechanical  and  electrical  engineering  in  the 
mechanical-power  laboratoi  y.  It  is  designed  to  give  them  a 
ready  familiarity  with  steam  engines  and  boilers,  piping  sys- 
tems, traps,  separators,  condensers,  gages,  calorimeters.  In- 
dicators, dynamometers,  gas  engines,  governors,  carbureters, 
hydraulic  motors,  pumps,  rams,  orifices,  weirs,  meters,  etc. 
Tests  of  working  conditions,  operating  characteristics  and 
efficiency  of  performance  for  all  such  inachinery  are  planned 
with  hints   on   the   preparation   of   proper   reports. 


The  use  of  steel  conduits  for  carrying  all  sorts  of  electric 
service  wires  is  increasing  in  all  kinds  of  building  construc- 
tion and  naturally  practice  has  ranged  variously  between 
the  use  of  too  small  di.nmeters  for  easy  pulling  in  and  use 
of  extravagantly  large  sizes.  To  show  the  desirable  Inter- 
mediate sizes  for  any  case  the  National  Electrical  Con- 
tractors' Association  has  prepared  charts  and  tables  giving 
the    necessary    data    in    detail. 
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The  charts  show  cross-sections  of  all  sizes  of  conduit 
V.  ith  various  arrangements  of  conductors  in  place;  the  ex- 
ternal diameter  of  conduit  and  carrying  capacity  of  wires 
is  also  shown.  The  complete  set  of  charts  shows  proper  sizes 
of  conduit  for  one-,  two-,  three-  and  four-wire  systems; 
combination  of  duplex  wires  in  sizes  Nos.  10,  12  and  14; 
combinations  of  up  to  90  single  wires  in  No.  14;  combina- 
tions of  up  to  150  fixture  wires  in  Nos.  16  and  18.  and  com- 
binations of  up  to  50  pairs  of  telephone  wires.  Each  chart 
is  mounted  on  heavy  cardboard  with  an  eyelet  for  hanging. 
They  can  be  obtained  from  W.  H.  Morton,  Secretary  of  the 
National  Electrical  Contractors'  Association.  41  Martin  Bldg-, 
T!  ica.    N.    T.,    at    $2.25    per   set. 

A  Second  Edition   of  the  American 
Civil  Engineers'  Pocket  Book 

AMERICAN  CIVIL  ENGINEERS'  POCKET  BOOK.— Mansfield 
MeHriman.  Editor-in-Chief.  Second  edition.  enlarged. 
New  York:  John  Wilev  &  Sons.  London:  Chapman  & 
Hall,  Ltd.  Montreal:  Renouf  Publishing  Co.  Morocco: 
4x7*1  in.:  pp.  viii  -  1473;  1200  text  illustrations;  500 
tables.      $5.    net.       (21s..    net). 

That  the  first  edition  of  the  new  engineering  handbook 
prepared  two  years  ago  under  Prof.  Merriman's  supervision' 
Is  now  in  its  second  edition  and  its  15th  thousand  dem- 
onstrates that  the  work  was  received  eagerly  and  favor- 
ably. Such  a  reception,  of  course,  warrants  patient  and  care- 
ful efforts  at  revision,  to  correct  errors  and  weak  spots  and 
to  keep  abreast  of  new  developments.  The  future  growth  of 
the  handbook  will  therefore  be  watched  with  interest  by 
all  who  depend  on  such  useful  aids,  which  is  to  say  all  engi- 
neers. 

The  revision  for  the  present  second  edition  represents  a 
change  in  some  eleiflents  of  the  original  plan,  but  leaves 
the  bulk  of  the  text  unaltered.  A  chapter  on  Thermodynamics 
and  Electricity,  and  a  chapter  on  Highways  and  Streets,  have 
been  added,  the  latter  being  by  Prof.  A.  H.  Blanchard  and 
the  former  by  Prof.  G.  A.  Goodenough  and  F.  M.  Farmer. 
Through  these  additions,  two  of  the  other  chapters  were  im- 
proved by  confining  them  to  more  circumscribed  subjects; 
e.g.,  Railroads  is  now  no  longer  burdened  by  mixture  with 
Roads. 

A  certain  amount  has  also  been  done  In  the  way  of  minor 
revision.  However,  of  the  several  comments  made  in  our  re- 
view of  the  first  edition,  a  large  proportion  still  apply,  and 
(It  Is  hardly  necessary  to  add)  the  general  descri-ption  and 
characterization    hold    unchanged. 

The  two  new  chapters  were  placed  at  the  end  of  the  book, 
following  "Physics.  Meteorology.  Wdghts  and  Measures." 
Section  13,  while  headed  "Steam  and  Electric  Engineering.' 
deals  In  the  former  subject  only  with  thermodynamics,  of 
which  Prof.  Goodenough  presents  a  very  good  summary.  The 
Editor  prefaces  the  section  with  a  cautionary  statement,  that 
the  section  is  "for  civil  engineers  whose  knowledge  of  the 
subjects  is  limited."  Whether  readers  of  this  class  will  draw 
much  Instruction  from  even  this  edition's  explanation  of 
entropy  will  be  for  the  future  to  show.  They  will  welcome 
the  notes  on  engine  performance,  but  will  miss  other  matter 
on  engines.  The  restriction  of  the  section  to  thermodynamics 
means,  of  course,  that  engines  and  pumps,  etc..  are  not  de- 
scribed. Under  the  heading  "Electricity"  the  Information  Is 
excellently  practical,  and  It  will  throughout  give  sound  and 
simple  notions  of  electrical  fundamentals,  apparatus  and  fit- 
ting. A  little  further  filing  down  may  be  helpful;  to  cite  one 
of  the  most  trivial  illustrations,  the  statement  relating  to 
"Osmium,  osram  and  zirconium  lamps.  ...  in  which  the  fila- 
ments are  of  the  metals  Indicated,"  may  deserve  to  have 
'  mazda"  Included. 

Prof.  Blanchard's  chapter  on  streets  ana  roads  gives  the 
Impression  of  being  fully  uptodate  and  closely  fitted  to  the 
probable  demands  of  the  reader  of  the  pocketbook.  All 
phases  of  the  subject  are  covered,  down  to  maintenance 
methods,  construction  plant  and  street  cleaning.  By  the  ad- 
dition of  this  chapter  the  book  has  been  notably  Improved. 

The  full  evolution  of  such  a  handbook  as  this  one  la  thi 
work  of  many  years,  not  one  or  two.  and  calls  for  the  moal 
r.crupulous  accuracy.  To  un  author  It  may  seem  trlfiliig  In- 
deed that  two  different  figures  are  given  for  the  weight  of 
ashes:  to  the  user  of  the  hook,  who  looks  up  Its  figures  for 
the  purpose  of  serious  calruliitloiis.  such  a  discrepancy  may 
mean  everything.  Perhaps  In  that  case  the  fact  that  be- 
fore reaching  this  point  he  has  been  miMled  by  the  Index 
heading  "Ashes"  Into  scrutinizing  »  table  containing  some- 
thing on   ash   lumber,    will    seem    like   addInK   Insult    to   Injury. 


•The   first   edition    was   fully 


k'lewcd   In    our   Issue  of   Feb. 


With  many  thousands  of  items  making  up  the  sum-total  of 
the  book,  a  patient  fine-combing  process,  lasting  over  a  long 
time,  must  be  depended  on  for  gradual  eliraiuation  of  er- 
ror.     The   result    will   warrant   such   patience. 

Spring  Valley's  Reply  in  the  Hetch 
Hetchy  Controversy 

THE  FUTURE  V.'ATER-SUPPLY  OF  SAN  FRANCISCtJ  FROM 
,  THE  CONSERVATION  AND  USE  OF  ITS  PRESENT  RE- 
SOURCES— Report  to  the  Honorable  the  Secretary  of  the 
Interior  and  the  Advisory  Board  of  Engineers  of  the 
United  States  Army.  San  Francisco;  [Spring  Valley 
Water    Co.].      Cloth;    S^fcxllH    in.;    pp.    x  +  506;    illustrated. 

REPORT  ON  THE  W.VTER-SUPPLY  SYSTEM  OF  THE 
SPRING  V.\LLEY  WATER  CO..  San  Francisco,  Calif. — By 
H.  M.  Chittenden.  Brigadier  General.  U.  S.  A.  (Ret.), 
M.  Am.  Soc.  C.  E..  and  A.  O.  Powell,  M.  A.  Soc.  C.  E.  San 
Francisco:  [Spring  Valley  Water  Co.].  Cloth:  8^x11% 
in.;    pp.    44:    illustrated. 

The  latest  addition  to  the  already  long  list  of  reports  and 
U-gal  documents  on  the  attempts  of  San  Francisco  to  achieve 
municipal  ownership  of  water-works  and  on  its  yearly  con- 
flicts over  water  rates  takes  the  form  of  two  hand- 
some volumes  of  interesting  reports  to  the  Secretary  of  the 
Interior.  Like  the  large  report  by  John  R.  Freeman  and 
others,  noted  briefl.v  on  p.  937  of  our  issue  of  Nov.  14.  1912, 
and  abstracted  at  length  in  our  issue  of  Dec.  26,  1912,  the 
volumes  before  us  are  the  product  of  the  controversy  over 
San  Francisco's  project  to  introduce  a  gravity  water-supply 
from  the  headwaters  of  the  Tuolumne  River.  This  scheme 
in'  .-lives  the  flooding  of  the  Hetch  Hetchy  Valley,  a  cltft- 
surrounded  mountain  meadow,  lying  in  the  Y'osemite  Na- 
tional Park,  some  20  or  25  miles  from  the  Yosemlte  Valley; 
hence  the  jurisdiction  of  the  Secretary  of  the  Interior.  The 
park  defenders,  as  well  as  those  who  oppose  the  Hetch 
Hetchy  project  for  commercial  reasons,  claim  that  there  are 
plenty  of  other  available  sources  of  water-supply  for  San 
Francisco.  Strongest  among  these  claimants,  naturally 
enough,  is  the  Spring  Valley  Water  Co.,  which  supplies  water 
to   San    Francisco. 

The  company  just  named  was  asked  by  the  Secretary  of 
the  Interior,  on  May  28,  1912,  to  submit  information  on  the 
adequacy  of  the  property  of  the  company  to  supply  San 
Francisco  with  an  ample  water-supply  in  the  future.  This 
the  company  did  uijder  date  of  Oct.  31,  1912,  In  the  form  of 
a  main  report  by  F.  C.  Herrmann,  Its  chief  engineer,  and 
numerous    supplementary    reports. 

Briefly.  Mr.  Herrmann  claims  that  his  company  "has  se- 
cured water  resources  for  the  people  of  San  Francisco  that 
when  completely  developed  will  safely  produce  year  In  and 
year  out  210  M.  G.  D.,  or  over  five  and  one-half  times  the 
present  needs  of  the  city.  In  addition  to  this,  other  sources 
have  been  secured,  which  may  be  depended  upon  to  supply 
42  M.  G.  D.,  for  use  within  the  proposed  metropolitan  district, 
making   a    grand    total    of   252    M.    G.    D." 

The  two  volumes  before  us  are  devoted  to  engineering  and 
geological  data  to  support  this  thesis,  with  sections  here  and 
there  aimed  at  criticisms  of  the  company's  supply.  Among 
the  reports  included  In  the  larger  volume  are  these:  Her- 
mann Schussler,  for  many  years  chief  engineer  of  the  Spring 
Valley  Water  Co.,  on  the  present  works  and  proposed  exten- 
sions of  the  company:  Win.  B.  Mulholland  and  J.  B.  Llppln- 
cott.  of  Los  Angeles,  on  underground  waters;  Geo.  G.  Ander- 
son, of  Denver,  on  rainfall  and  runoff:  Prof.  J.  C.  Briinner,  of 
St  .:i  for  J  University,  and  Prof.  A.  C.  Lawson,  of  the  University 
of  California,  on  geological  questions,  particularly  those  per- 
taining to  underground  supplies:  L.  J.  Le  Conle,  of  Berkeley. 
Calif.,  on  testing  models  of  dams;  and  T.  W.  Espy,  an  engi- 
neer of  the  company,  on  theoretical  phases  of  stream  and 
weir  discharge  computations  and  on  evaporation.  The  re- 
ports of  Messrs.  Mulholland,  LIpplncott,  Branner  and  Law- 
son  deal  with  alleged  "erroneous  conclusions,"  drawn  by  John 
R.  Freeman  regarding  the  underground  sources  of  supply 
held     bv     the     company. 

The  smaller  of  the  two  volumes,  by  Gen,  Chittenden  and 
.Mr.  Powell,  contains  a  review  of  the  reports  In  the  larger 
volume,  with  which  are  Interspersed  various  criticisms  of  the 
F-.-.-man   npoi  t.  mentioned  at   the  beginning  of  this  notice. 

We  do  not  envv  Secretary  Fisher's  task  of  weighing  the 
evidence  presented  In  these  and  In  Mr.  Freeman's  r.port,  to- 
gether with  the  testimony  put  In  by  the  Turlock  and  Modesto 
Irrigation  districts  as  to  their  rights  in  the  Tuolumne  Hivcr, 
and  also  th.'  protestations  of  ..  group  of  men  scattered  from 
the  Pacific  to  the  Atlantic  that  to  "dam  Hetch  Hetchy"  would 
be  one  of  the  greatest  desecrations  of  natural  beauty  ever 
perpelrate.l.  Fortunately  he  has  able  engineering  aids  in  the 
Board  of  Advisory  Engln.-eiH  (of  the  V.  S.  Army)  appointed 
for    that    purpose.      He   also    has    a    reputation    for    keen    Judg- 
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AMIOHK'AN    MINIO    Ac  ■(  MUN-'J' 1  Ni ;      .\l,ili,„ls    and    Fumia    lOni- 
ploy.'ci    by    l.railinK    MhiliiK   i'<'u,f:n,\.-s.      l!y    \V.    II.    Cliai-1- 
ton.    r.   A.,   Mi>nilM-T-.   LaUc   Sciixi  ii>r   .MInlri;;-  Jnslltuto.     New 
York  iiTul   TA)nilc)n:   McGr:i\v-Hill    |;()i,k  Co.     Cloth;   e'AxU'i 
In.:    pp.    vlll+367;    250    trxt    fiKui-.s.      $5,    net. 
BIOGHArnv    OF   GEORG   VDN    RKICHKNBACH— By   Walthir 
von     DytU.       Milnchen     (Germany):      Deutsches      Museum. 
Stiff    paper;    10X14V4    in.;    pp.    140;    75    Illustrations    and    S 
plates. 
A   splendidly    Illustrated    and    printed   biography   of   Geor^? 
von    Helchenbaoh,    the    early    enKlneei'.    scientist    and     Instru- 
ment   maker.      It    Is    based    on    original    material    In    the    new 
Deutsche    Museum:     the    author    appears     to     have    spared    no 
pains    to    present    his    subject    adequately. 

THE  "BUIbDlNG   AGE"   HAN'DV   ESTIMATE    BLANKS— Com- 
piled   by     Arthur    W.    .losliii,    author    of    "Estimating    the 
Cost   of   Building."      New    York:    David    Williams    Co.      Pa- 
per;   "VixlO  in.      Single    copies.   25c.;   per  dozen,   $2.50. 
Tabular    forms    for    making    up    estimates    of    the    cost    of 
bulUiiiiKS. 

DESIGN    OF    POLYPHASE     GENERATORS    AND    MOTORS — 
By    Henry    M.    Hobart,    M.    Inst.    C.    E.,    Consulting    Engi- 
neer,  General    Electric   Co.      New   York   and    London:    Mc- 
Graw-Hill  Book  Co.     Cloth;   6Vix9V<.   in.;  pp.  viiiv265;   125 
text    figures.      $3,    net. 
ECONOMICAL    IRRIGATION    BY    PUMPING — Bulletin    127    of 
the    American    Well    Works,    Aurora,    111.      Paper;    7VixlO% 
in.;    pp.    72:    illustrated. 
Primarily   a   trade   catalog,    this   pamphlet  contains   various 
tabular   and    other    data   of   possible   use    to    engineers   and   ir- 
rigators. 

THE  ELEMENTS  OP  HEATING  AND  VENTILATION— A 
Textbook  for  Students,  Engineers  and  Architects.  By 
Arthur  M.  Greene.  Jr.,  Professor  of  Mechanical  Engineer- 
ing. Russell  Sage  Foundation,  Rensselaer  Polytechnic  In- 
stitute; Some  time  Junior  Dean,  School  of  Engineering. 
University  of  Missouri.  New  Y'ork:  John  Wiley  &  Sons. 
London:  Chapman  &  Hall.  Ltd  Cloth;  6x914  in.;  pp.  vi + 
324;    223    text    illustrations.      $2.50. 

THE  ELEMENTS  OF  MACHINE  IiESIGN — Part  II,  Chiefly 
on  Engine  Details.  B.v  W.  Cawthorne  Unwin.  P.  R.  S., 
L.  Ij.  f)..  Formerly  Professor  of  Engineering  at  the  Cen- 
tral echnical  College,  and  P'  ofessor  ol  Hydraulic  and 
Mechanical  Engineering  at  tht  Royal  Ind.an  Engineering 
College,  and  A.  L.  Metlanby,  D  Sc,  Professor  of  Engi- 
neering at  the  Ro.val  Technical  College.  Glasgow.  New 
and  revised  edition.  New  York,  Bombay  and  Calcutta: 
Longmans,  Green  &  Co.  Cloth:  5V4x!t  in.:  pp.  xxiii  +  422; 
311    illustrations   in    text.      $2.50 

ELEVATOR    SHAFT    CONSTRUCTION    or    Practical    Sugges- 
tions  for   the    Installation   of  Electric   Elevators  in   Build- 
ings— By    H.    Robert    CuUmer,    Assisted    by    Albert    Bauer. 
With     Introductory    Note    by     Reginald      Pelham      Bolton. 
New    Y'ork:    The    William   T.    Comstock    Co.      Cloth;    ev^xlO 
in.;   pp.    174;    63   plates:    $3. 
This   is    a   book    for    the   architect.      It   discusses    and   gives 
data    on    the    layout    of   elevator    shafts   as    to    dimensions    and 
clearances,   and  treats  of  shaft  doors  and  elevator  signal   sys- 
tems.      A    form     of    specification     for    elevators    and    elevator 
equipment    is    given,    and    the    New    Y'ork    regulations    for   ele- 
vators  are    reprinted. 

EXPERIMENTAL  WIRELESS  STATIONS.  Their  Theory,  De- 
sign. Construction  and  Operation — A  complete  account  of 
sharply  tuned  modern  wireless  installations  for  experi- 
mental pui'poses,  which  comply  with  the  new  wireless 
law.  By  Philip  E.  Edelman.  author  of  "Inventions  and 
Patents,"  "Simple  Experiments  in  Chemistry,"  "An  Ex- 
perimental Quenched  Arc  System."  "How  to  Comply  with 
the  New  Wireless  Law."  Minneapolis,  Minn.:  Published 
bv  the  author,  at  2432  Lvndale  Ave.  South.  Cloth;  5^x8 
in.;   pp.    220;    SO  Illustrations.      $2. 

EXPERMENTS  UPON  THE  DISINFECTION  OP  SEWAGE 
ANT)  THE  EFFLUENTS  FROM  SEWAGE  FILTERS — Bv 
H.  \A'.  Clark  and  Stephen  DeM.  Gage.  [Reprinted  from  the 
Forty-third  Annual  Report  of  the  Massachusetts  State 
Boaid  of  Health].  Boston:  The  Board.  Paper;  5y2x9  in.: 
pp.    2S. 

HEIZUNGS-,   LUFTUNGS-   UND    DAMPFKRAFTANLAGEN   in 

den    Verelnigtcn    Staaten    von     Amerika — By     Arthur      K. 

Ohmes,     Consulting    Engineer.      Milnchen    und    Berlin:    R. 

Oldenbourg.       Cloth;     6V4x9%     in.;    pp.    vii  +  182;    119    text 

illustrations  and  8  tables.  6  marks. 
Consists  of  revised  and  extended  reprints  of  articles  pub- 
lished in  "Gesundheit-Ingenieur"  during  the  past  few  years, 
describing  the  heating  and  ventilating  plants  designed  by 
the  late  Alfred  R.  Wolff  for  a  number  of  important  buildings 
in  the  United  States,  mostlv  in  New  Y'ork  City.  Included  in 
the  list  of  buildings  are  the  Hotel  St.  Regis,  the  New  Theater, 
the  Metropolitan  Art  Museum  and  the  United  Engineering 
Societies  Building.  New  Y'ork  City;  the  store  of  Ginibel 
Brothers,  Philadelphia,  and  the  State  Capitol  at  Harttord, 
Conn. 

HENDRICKS'  COMMHIRCIAL  REGISTER  OF  THE  UNITED 
ST.\TES  FOR  BUY'ERS  AND  SELLERS,  Especially  De- 
voted to  the  Interests  of  the  Architectural.  Mechanical, 
Engineering,  Contracting.  Electrical.  Railroad.  Iron, 
Steel,  Hardware.  Mining,  Mill,  Quarrying.  Exporting  and 
Kindred  Industries.  Twentv-first  Annual  Edition.  New 
York:  Samuel  E.  Hendricks  "Co.,  74  Lafayette  St.  Cloth; 
7HX10V4    in.;    pp.    1574.      $10. 


IIILFSTAHELLEN     ZUE     nRRECHNUNG     VON     WARMWAS- 
SERHEIZUNGEN— By     H.     Recknagel,     Dlplom-Ini?enleur. 
Milnchen    and    Berlin:    R.    (.ildenbourg.      Stiff    paper;    9 'Ax 
13Vi    In.;    pp.    28;    4.50    marks. 
Gives   tables  of   hi-al  radiation   per  square  foot   for   various 
water    and    room    temperatureB    and    various    kinds    of    radia- 
tion HUiface,   pl|)e  capacity   In    heat  and    water   units,  and  sim- 
ilar   tables    for   hot-water    heating    computations. 
INDEX    TO    THE    STRATIGRAPHY    OF    NORTH    AMERICA— 
By   lialluy    WIllU.      Professional    Paper  71.  U.  S.   Geological 
Survey.    Washington,    IJ.    C.      I'aper;    9x11%    In.;    pp.    894; 
19    text    Illustrations    and    one    geologic    map     of     North 
America,    In    separate    portfolio. 
IRON    AND    STEEL    CONSTRUCTIONAL    WORK— A    Concise 
Hanilbuok    with    Examples  for    I'lactlcal   Application.     Vol. 
III.  The    Hioadway  Se.lcs   of   Engliieerlng   Handbooks.    By 
Karl      Schlndler.        Translated      from      the      German      and 
adapted   to  English   Practice   by   Chas.   Salter.      New   York: 
1>.    Van    Nostrand   Co.     London:    Scott,    Greenwood    &   Son. 
Cloth;    4M!x7i/4     In.;    pp.    xll  +  140;    115    text    Illustrations. 
$1.25.    net. 
The     structural     engineer    concerned     with    framework     of 
buildings    win    be    Interested    In    this    book,    as    giving    a    Ger- 
mans   view    of   steel    structural    work    through    English    spec- 
tacles.     The    treatment   Is   descriptive    and    elementary,    not    to 
say   superficial.      It   Is   not   likely    to   supply    the   American   en- 
gineer   with    any    direct    working    material    or    data,    but    may 
tend  to  broaden   his  way  of  handling  routine  structural  prob- 
lems. 

IRRIGATION:     ITS     PRINCIl'LES      AND      PRACTICE      AS      A 
BRANCH    OP    ENGINEERING— By    Sir    Hanbury    Brown 
K.   C.   M.   G.,   M.    Inst.    C.    E.      Second   edition,    revised.    New 
York:    D.    Van    Nostrand    Co.      Cloth;    5%x9i4    In.;    pp.   xv  +    ' 
301;    68   text   figures  and   several    plites       4.   net. 
ISOSTASY,     A     REJOINDER    TO    THE    ARTICLE     BY    HAR- 
MON   LEWIS— Hy    John    F.    Hayford.      Reprinted    for    pri- 
vate circulation   from    the   ".lournal  of  Geology,"   Vol    XX 
No.  6,  September-October,   1912.     Paper;  6%x9%   In.;  pp.17. 
KARSTGEBIETE       UND       IHRE       WASSERKRAEFTE— Eine 
Studle    aus    Oeftentlichen    Vortriigen    des    Verfassers    uber 
die  Ausniitzung  und  Verwertung  der  Wasserkrjifte  in  den 
Karstlandein      der     Ost.-Ung.      Monarchic.        By      Theodor 
Schenkel,    Behordlich    Autorlsierter    ZivU-Ingenleur   U.    St. 
Beeid.    Sachverstiindiger.      Wlen    and    Leipzig:    A.    Hartle- 
ben.     Cloth;   7xl0y2    in.;   pp.    91;    125   illustrations.     Marks 
8;    American    price,    $3.20,    net. 
The    power    possibilities    of    certain    streams    in    southeast- 
ern Austria  are  discussed.     The  region   abounds   in  caves  and 
fissures,   the  course  of  the  streams  is  broken    bv   underground 
portions,    and    the    distribution    of    surface    How    through    the 
year  has  irregularities  markedly  different  from   those   of  nor- 
mal   streams. 

METHODS  FOR  THE  ANALYSIS  OP  IRON  AND  STEEL. 
K.?^°  ,Wt  ^^^^^^^'^O^I'^S  OP  THE  AMERICAN  ROLL- 
ING MILL  CO.,  MIDDLETOWN,  OHIO— Middletown 
Ohio;  The  American  Rolling  Mill  Co.,  Research  Depart- 
ment. Cloth;  6x91,^  in.;  pp.  62:  illustrated.  [We  under- 
stand that  a  limited  number  of  copies  of  this  book  are 
available,   to  those  particularly  Interested. — Ed.]. 

METHODS  OP  MEASURING  ELECTRICAL  RESI.STANCE— 
Edwin  P.  Northrup.  Ph.  D.,  M.  A.  I.  E.  E.  New  York  and 
London:  McGraw-Hill  Book  Co.  Cloth;  6x9 U  in  •  pp 
X111  +  3S9;    1505    text   Illustrations.      $4,    net. 

MODERN  S.\N1TARY  ENGINEERING.  Part  I,  House  Drain- 
age—By Gilbert  Thomson,  M.  A.,  P.  R.  S.  E.  M  Inst 
C.  E.,  Lecturer  on  Sanitary  Engineering  in  the  Rovai 
Technical  College,  Glasgow.  New  York:  D.  Van  Nos- 
trand Co.  Cloth;  51/2x8%  in.;  pp.  xv  +  266;  110  text  illus- 
trations.     $3,   net. 

MUNICIPAL  WATER  SUPPLIES  OP  COLORADO- Bv  Cle- 
ment C.  Williams,  C.  E.,  Assistant  Professor  of  Civil  En- 
gineering. Bulletin  of  the  University  of  Colorado,  Vol. 
XII.  No  5.  Boulder.  Colo.:  The  University.  Paper-  6x9 
in.;    pp.    56;    illustrated.  j.  apei  ,    oia 

The  es.sential  features  of  a  public  water-supply  are  stated 
and  the  various  elements  of  water-works  are  given  Then 
fpUow  descriptions  of  the  water-works  of  Colorado  muni- 
cipalities of  500  population  and  upward  and  a  table  of  the 
rates  charged  in  49  cities.  ---."le    ox    me 

THE  NEW  BUILDING  ESTIMATOR— A  Practical  Guide  to 
Estimating  the  Cost  of  Labor  and  Material  in  Building 
Construction,  from  Excavation  to  Finish;  with  Varioul 
Practical  Examples  of  Work  Presented  in  Detail  and 
with  Labor  Figured  Chiefly  in  Hours  and  Quantities  A 
Handbook  for  Architects,  Builders,  Contractors  Ad- 
praisers.  Engineers,  Superintendents  and  Draftsmen— Bv 
William  Arthur.  Eleventh  edition,  revised  and  enlarged 
New  York:  David  Williams  Co.  Flexible  leathli"  4Hx-7 
in.;   pp.    713;   illustrated.      $3.    postpaid. 

PRACTICAL  MATHEMATICS,  Being  the  Essentials  of  Arith- 
metic, tjreometry.  Algebra  and  Trigonometry.  Part  III 
Algebra  with  Applications— By  Claude  Irwin"  Palmer  As- 
sistant Professor  of  Mathematics,  Armour  Institute  of 
Cn"  "r'^nfUU^.^'^i  ^"''^  """^  .London:  McGraw-Hill  Book 
Co       Cloth,   4%xii4    in.;   pp.  xi  +  178;  31   text  figures.      75c., 

PROBLEMS    IN    ENGINEERING    WITH     SOLUTIONS— Being 
Questions    and    Answers    Reprinted    from    the    Assistant^ 
and  Students;  Sect  on  of  the  "Surveyor  and  Mui(i?fpal  2nd 
County    Engineer."      First    series.       Edited    by    Sydney    G 
Turner    Assoc     M    Inst.    C.    E.      London:    St.   Bride's  Press 
$2     net    (5/-;    net)^    '"•'    ^^^    ^^^'-    ""'"«=>■''"«    iUustl-ationl: 
A   collection    of    many   kinds    of  problems,    and    answers    to 
them,   apparently   from    the    "Question   and   Answers"   cofSnins 
",  i.f    t'^'^'^""^'^!    pap*-'--      Though    grouped    to    an    approxi^i"! 
subject     classification,     the     problems     will     not     be     found     to 
coyer    with    any   pretense    at    completeness    the    subjects    indi- 
cated   by    the    group    headings.      However,    manv    .eiders    mav 
find    themselves   helped   over   one   or  another   d6ubt   bv   st Jd v- 
ing  this    book  as  an  auxiliary   to  their   textbooks       But  many 
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others    will    be    disappointed    in    the   book,    as    some    chapters 
(e.g.,   that  on   building  construction)    are   entirely   bare    of  in- 
formation and  can  make   no   pretense  of  satisfying  their  title, 
PROCEEDINGS   OF    THE    THIRTY-FIFTH    COMVENTIOX    OF 
THE   NATIONAL   ELECTRIC   LIGHT  ASSOCIATION,   Hel-1 
at   Seattle,   Wash.,   June    10-13,    1912.      Four  volumes.   New 
York:     Executive     Committe     of     the    Association,     29     W. 
39th    St.      Cloth;    6x9%     in.;    pp.    1921;    illustrated. 
RAIL,  CORRUGATION — Interim   Report   of   Special    Committee 
Appointed   to  Inquire  into  the   Phenomena   of   Corrugation 
on   Tramway    Rails.      Bradford    (England):   The   Municipal 
Tramways  Association.    Inc.;   20   pages  and   folding  plates. 
REFRACTORIES    AND    FURNACES;    Properties.    Preparation 
and    Application    of    Materials    Used    in    the    Construction 
and   Operation   of  Furnaces — By   F.   T.    Havard,   E.   M..   As- 
sociate   Professor    of    Metallurgy,    University    of    Wiscon- 
sin;   Consulting    Metallurgist    to    Goldsmith    Bros.    Smelt- 
ing &  Refining  Co.      New   York  and  London:  McGraw-Hill 
Book  Co.     Cloth;  6x9i,<.   in.;  pp.  viii  +  356;  123  illustrations. 
$4,    net. 
REPORT    OF    THE    FOREST    SERVICE    OF    THE    U.    S.    DE- 
PARTMENT OF  AGRICULTURE   FOR  1912 — By  Henry  S. 
Graves,    Forester.      Washington,   D.   C. ;   Pub.   Doc.     Paper; 
6x9   in.;    pp.   95. 
REPORT    ON    THE    INVESTIGATION      OF     THE     CHICAGO 
TELEPHONE    CO..    Submitted    to    the    Committee    on    Gas, 
Oil    and    Electric   Light    of   the    City    Council,    Chicago.    111. 
(Hon.  Anton  J.  Cermak.   Chairman) — By  Prof.   Edward    W. 
Bemis.     Chicago:   The  Committee.      Paper;   6x9  in.;   pp.    127. 
REPORT    ON    KNIGHTS   LANDING   CUT    PROJECT    TO    THE 
KNIGHT'S     LANDING     RIDGE     COMMITTEE — By      Havi- 
land    &    Tibbetts,    Civil    Engineers,    San    Francisco.    Calit. 
Paper;    5Vix9    in.;    pp.    Ill;    19    diagrams    and     3     folding 
maps. 
A   study   of   flood   control    and   land    drainage   in   a   portion 
of  the  valley  of  the  Sacramento  River,   California.     The   pro- 
posed cut  through  a  ridge  built  up  by  the  overflow  of  Cache 
Creek    would    carry    flood    water    from    the    Colusa    Basin    and 
afford   quick   drainage   of   the   unleveed   portion   of   the   basin. 
<Jf  alternative  locations  for  the  cut,  one  would  involve   3,135,- 
200   cu.yd.   of  excavation  at  an   estimated   cost  of   $436,000   and 
the    other   4,556,300    cu.yd.    at   a   cost   of    $566,143.      The   district 
includes    94,500    acres,    of    which    65,500    is    leveed    and     29,000 
unleveed    land.      Hydrographic   data    are    included    in    the    re- 
port. 

RETRACEMENT  SURVEYS  AS  AFFECTED    BY   COURT   DE- 
CISIONS   WITH    FIELD    PROCEDURE— By    N.    B.    Sweit- 
zer,   Assoc.   M.   Am.   Soc.   C.   E.,  Neligh,   Neb.      Paper;   6^x9 
in.;   pp.    39.      $1. 
Evidently  based  on  a  paper  by  the  author  before  the  Amer- 
ican  Society   of  Civil   Engineers    (see   "Transactions,"   Decem- 
ber, for  original  and  discussions).     The  subject  covered  is  the 
resurveying  of   the   former  public  lands  of  the   United   States, 
which    were    supposed    to    have    been    once   divided    by    monu- 
ments   Into    township    sections    and    quarter    sections. 
SHOULD     PUBLIC    SERVICE     PROPERTIES     BE     DEPRECI- 
ATED   TO   f)BTAIN    F.MR    VALUE    IN    R.ATE    OR    REGU- 
LATION   CASES? — A    Report    to    St.    Louis    Public    Service 
Commission.       By     James     E.     Allison,     Commissioner    and 
Chief    Engineer    of    the    Commission.      Cardboard;    5i4x9 
in.;    pp.    50;    19    curve    sheets. 
The  author  answers  as  follows   the  question  asked   by  his 
title:   "The   conclusion   seems   clear   then   that   in   all   ordinary 
cases   of    heretofore    unregulated    properties    we   cannot   justly 
depreciate   to  obtain    Fair  Value   unless  we   admit   the  justice 
of  ex   post  facto  laws   or  equivalent    regulation,    or   unless  we 
Interpret    Fair    Value    to    mean    Market   Value    and    not    Just 
.Amount."     A   number  of  depreciation   diagrams  are   given. 

SMOLEY'S  TABLES — Parallel  Tables  of  Logarithms  and 
Squares,  Diagram  for  Solving  Right  Triangles.  Angles 
and  Logarithmic  Functions  Corresponding  to  Given  Bev- 
els, Common  Logarithms  of  Numbers,  and  Tables  of 
Logarithmic  and  Natural  Trigonometric  Functions  and 
Other  Tables,  for  FInglneers,  Architects  and  Students.  By 
Constantlne  Smoley.  C.  E.,  Principal.  School  of  ClvU  En- 
gineering, International  Correspondence  Schools.  Seventh 
edition,  revised  and  enlarged.  New  York  and  London: 
McGraw-Hill  Book  Co.  Leather;  i^A^T/*  In.:  pp.  174;  il- 
lustrated.     $3.50,    net. 

.SOMK:  PRINCIPLES  AND  FACTS  THAT  SHOULD  BE  CON- 
SIDERED IN  MAKING  RATES  F(JR  ELECTRICAL 
UTILITIES — By  Hon.  Halford  Erickson,  Member.  Rail- 
road Commission  of  Wisconsin.  (A  Paper  Presented  at 
the  ISth  Annual  Convention  of  the  Ohio  Electric  Light 
Association,  at  Cedar  Point,  Ohio,  July  16-19,  1912).  I'a- 
per,    6'4x9V2    In.;    pp.    36:    10c. 

SPECIFICATIONS    FOR    AND    MEASUREMENT    OP    STAND- 
ARD SIEVES — Circular  39,   Bureau   of  Standards,      (S.  W. 
Stratton,  Director).     Washington,  D.  C:   Pub.  Doc.  I*aper; 
7x10    In.;    pp.    14. 
A    brief    but     conilae    treatise    on      the      manufacture     and 

testing  of   sieves,    with    Instructions  as   to   methods   of    having 

uleve    tests   made    by    the   Bureau. 

STANDARDS    AND    TESTS    FOR    SEWAGE    AND     SEWAGE 
EFFLUENTS       DISCHARGING       1NT(J       RIVERS       AND 
.STREAM.S — Vol.    I,    Eighth    Report   of   the   Royal    Commis- 
sion  on    Sewage   Disposal       London:    Wyman   &  Sons,   Ltd., 
Fetter  Lane,   E.   C      Paper;   8x13   In.;    pp.   17.      3   pence. 
A    brh'f    editorial    summary    of    this    n-port,    with    editorial 
comment,   appeared    In    "Engineering  News"   for    Dec.    12,    1912, 
and  a  detailed  abstract  In   the  Issue  following. 

STANDARD  SI'PXMFIC.XTIONS  FOR  CAST-IHON  WATER 
PIPE  AND  SPIOCf.SL  CASTING.S,  Adopted  May  12.  1 90.S, 
by  the  American  Water  Works  Association.  |  Reprinted 
by  the  United  Stfiles  Cnst  Iron  Pipe  &  Foundry  Co..  New 
York    City].      Paper;    Gy,  x9    In.;    pp.    33;    Illustrated. 

.STATE  BOy\RD  OF  HEALTH  OF  MASSACHUSETTS — A    Brief 
History     of    Its    Organization     and     Its     Work,     l»«!i-I»12. 
(.Secretary,    Mark    W.    Richardson.    M.    D. ).       Iloston:    The 
fi'ixB    In  :    pp.    70;    lllustri'li'd. 
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STATISTICS    OF  CITIES   AND   TOWNS  OF   lOW  .A — Fifth   An- 
nual   Report    of    the    State    Department    of    Finance    and 
Municipal     Accounts,     for    Fiscal     Year     Ending    Mar.     31, 
1912.       (John    L.    Bleakly,    Auditor    of    State,    Des    Moines, 
Iowa).      Paper,    6x9    in.;    pp.    xiii  —  235. 
STEAM  BOILERS — Prepared  in  the  Extension  Division  of  the 
University   of  Wisconsin    by   E.   M.    Shealy,    Assistant   Pro- 
fessor   of    Steam    Engineering.      New    York    and    London: 
McGraw-Hill    Book    Co.       Cloth;    6x9%     in.;    pp.    xiv  +  356; 
1S5    text    illustrations.      $2.50,    net. 
STRENGTH    OF    M.\TERIAL.S — A    Text    Book    for    Secondary 
Technical    Schools.      By    Mansfield    Merriman.    Member    of 
International    Association    for    Testing    Materials.       Sixth 
edition,    revised    and    reset.       New    York:    John    \\'iley    & 
Sons.     London:    Chapman   &   Hall.   Ltd.      Cloth;   5x7%    in.; 
pp.    vi  +  169;    54    text   figures.      $1,    net. 
The   chief   feature    of   improvement    in    this   revised    edition 
is   a   new   chapter  on    combined    stresses.      This  addition   gives 
proper    recognition     to     the     extensive     practical    bearings    of 
combined-stress    calculations.      The    subject    being    very    gen- 
erally  neglected   in    the  actual   practice   of  designers,   the   new 
chapter    should    help    toward    improving    practice.       The    for- 
mulas  are   stated    simply. 

A  STUDY  OP  TROLLEY  LIGHT  FREIGHT  SERVICE  AND 
PH1LADELPHI.\  MARKETS  IN  THEIR  BEARING  ON 
THE  COST  OF  F.XRM  PRODUCE — By  Clyde  Lyndon 
King,  Ph.  D..  Wharton  School  of  Finance  and  Commerce, 
University  of  Pennsylvania.  Made  under  direction  of 
Rudolph  Blankenburg.  Mayor  of  Philadelphia.  Phila- 
delphia: Department  of  Public  Works,  Room  216.  City 
Hall.  Paper:  6x9  in.;  pp.  5S;  1  map. 
SUMJIARY  REPORT  OF  THE  MINES  BRANCH  OF  THE  DE- 
PARTMENT OF  MINES.  CANADA,  FOR  1911.  (Robert 
Rogers.  Minister  of  Mines).  Ottawa:  Pub.  Doc.  Paper; 
6I2XIO  in.:  pp.  208;  16  plate  illustrations  and  6  folding 
diagrams. 

THE  TESTING  OF  CLAY  REFRACTORIES.  WITH  SPECIAL. 
REFERENCE  TO  THEIR  LOAD-CARRYING  CAPACITY 
AT  FURNACE  TEMPERATURES— By  A.  V.  Blelninger, 
Ceramic  Chemist,  and  G.  H.  Brown.  Assistant  Ceramic 
Chemist,  Bureau  of  Standards,  Department  of  Commerce 
and  Labor,  Washington.  D.  C.  [Technologic  Papers  of 
the  Bureau  of  Standards,  No.  7].  Paper;  7x10  in.;  pp. 
78;    30    illustrations. 

A  TEXTBOOK  ON  SEWAGE  DISPOSAL  IN  THE  UNITED 
KINGDOM — By  Henry  Lemmoin-Cannon.  'P.  A.  S.  I„ 
Author  of  "The  Sanitary  Inspector's  Guide,"  "Modern 
Sewage  Disposal:  A  Popular  Handbook."  London:  St. 
Brides  Press.  Cloth;  5%x9  in.;  pp.  xx  +  320;  62  text 
figures.      7/6,    net. 

TUNNELING:    A    PRACTICAL    TREATISE — By    Charles    Pre- 
lini.    C.    E.;    Author    of    "Earth    and     Rock      Excavation," 
"Dredges  and   Dredging,"   "Earth  Slopes,   Retaining  Walls 
and    Dams";    Professor    of    Civil    Engineering.    Manhattan 
College,    New    York.      Sixth    edition,    revised   and    enlarged. 
New    York:    D.    Van    Nostrand    Co.      Cloth;    6x9^4    In.;    pp. 
xix  +  349;    167    text    illustrations.       $3,    net. 
The     re-edition     of     "Tunneling"     shows     considerable     re- 
vision   and    improvement.      The    several    short    descriptions    of 
the    actual    work    on    numerous    tunnels,    and    the     group     of 
drawings   of    tunnel    shields,    are    the    most    valuable    elements 
of  the  book.      Attention  is  due  also   to  a  chapter  on  accidents 
and    repairs    to    tunnels    during    and    after    construction,    and 
a    following    chapter    on    rellning    tunnels. 

TYPHOID  FEVER  IN  NEW  YORK  CITY.  Together  with  a 
Discussion  of  the  Methods  Found  Serviceable  In  Study- 
ing Its  Occurrence — By  Charles  F.  Bolduan.  M.  D..  As- 
sistant to  the  General  Medical  Oflicer.  Department  of 
Health  of  the  City  of  New  York.  Being  No.  3  of  the 
Monograjjh  .Series.  New  York:  The  Department.  Paper; 
6x9   in.;   pp.    62;   Illustrated. 

"WATER  SUPPLY"  AND  "DRAINAGE"  SYSTEMATIZED 
AND  SIMPLIFIED — By  C.  E.  Housden,  Late  Superintend- 
ing Engineer.  Public  Works  Department.  India,  and  San- 
itary Engineer  to  the  Governmints  of  Burma  and  East- 
irn  Bengal  and  Assam.  London,  New  York,  Bombay  and 
Calcutta:  Longmans,  Green  H  Co.  Cloth;  4%x7Vi  In.; 
pp.   28;   two  folding  plates.     60c.,   net. 

WIRELESS  TELEGRAPHY  AND  TELEPHONY  SIMPLY  EX- 
PL.MNED — A  Practical  Treatise  Embracing  Complete 
and  Detailed  Explanations  of  the  Theory  and  Practice 
of  Modern  Ratio  App.aratus  and  Its  Present  Day  .\ppll- 
catlons.  Togetiier  with  a  Chapter  on  the  Possibilities  of 
Us  Future  Development.  By  Alfred  P.  Morgan.  Editor. 
Mechanical  and  Electrical  Department  of  the  "Hoy's 
Magazine."  author  of  "Wireless  Teli'graph  Conslriutlon 
for  Amateurs."  New  York:  The  Norman  W.  Henl.v  Pub- 
lishing Co.     Cloth;  5x7%   In.;  pp.  154;   156  Illustrations.   $1. 

WATER-SUPPLY  PAPERS,  IT.  S.  GEOLOGICAL  .SURVEY— 
Department  of  the  Interior;  George  Otis  Smith.  Director. 
Washington,    D.    C:    Pub.    Doe.      Paper:    6x9    In. 

Nos.  281.  289,  290,  291  and  304:  Surface  Water  Supply  of 
the  United  Stales,  1910  and  1911.  Part  1— North  Atlantic 
Coast,  lly  C.  C.  Babb,  C.  C.  Covert  and  R.  H.  Bolster. 
Part  IV — St.  Lawrence  River  Rasln.  By  <".  <".  I'overt  and 
R.  H.  Bolster,  Part  IX — Coloiado  River  Basin,  By 
W.  B.  Freeman.  E.  C.  La  Rue  nn.l  11.  I>.  Patlgett.  Part 
X— The  Great  Basin.  Ry  E.  C.  Iji  Rue,  F.  P.  Ilenahaw 
and  E.  A.  Porter.  Part  XI — Pacific  Const  In  California, 
Bv  W.  B.  Clapp,  P.  P.  HenshHW  and  H.  I>.  McC.lashan. 
Pr. pared  under  the  direction  of  M.  O.  Leighton.  Pp. 
3o,''>.  3  plati's:  98,  3  plates:  233,  4  plates:  264,  3  plates,  and 
21.S.    4    plates,    respectively. 

No.  296:  (iazetteer  of  Surfai-e  Waters  of  California.  Part 
II — San  Joaquin  River  Basin.  Prepared  under  the  dlrec- 
llnn    of  John   C.    Hoyt.      By    R.    D.   Wood. 

No.  298:  Water  Resources  of  California.  Part  T — Stn^am 
M-'HHurements  In  River  Rasln.  By  II.  D.  MeGlashan  and 
F.  F.  Hi'nshaw.  Part  11 — Stream  Measurements  In  San 
.loaquln  River  Basin.  Rv  H.  P.  McGlashan  and  II.  J. 
ed  under  tin-  dh-.'cllon  of  John  C.  Hoyt. 
respertlvilv. 
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♦  Denotes  an  Item   regarding  work  advertla 
ce8Sful   contractors   are   set   In    CAriTALS. 


KiiKliiuerlriii?  XiwH.      +   Uenotos  contract 


rclid.      Th*   name 


l»  \ILW.\YS 

+  PeunHylviiiilii— Philailvlphia  .t  U.-adinR  Ry.— This  com- 
panv  has  awarded  the  contract  to  CHAI{L,ES  F.  KINU  &  CO.. 
rottsvUle,  Tenn.,  tor  the  grading  and  masonry  in  connection 
with  four-tracking  on  the  New  York  branch  of  the  Philadel- 
phia &   Reading  Ry.   Co. 

Went  VlrKlnia — Welsh  Colony  R.R. — This  company  has  been 
chartered  to  own,  improve  and  operate  a  railroad  from  Arvon- 
dale  Junction,  on  the  Baltimore  &  Ohio  R.R.  in  Randolph 
County,  to  Arvon  or  Penbro,  in  Webster  County,  connecting 
with  a  railroad  which  may  be  constructed.  The  incorporators 
are  Matthew  Perkins,  Samuel  Uavies,  John  P.  Williams  and 
D.  S.  Thomas,  of  Shenandoah.  Penn.,  and  Knoch  Jones,  of  Wil- 
liam Penn.,  Penn. 

Florida — Pine  Springs,  R.R. — This  company  Is  planning  to 
construct  about  10  miles  of  line  between  Welborn  and  White 
Springs,  through  level  country.  The  directors  are  Cale  Danley, 
Pres.  and  Gen.  Mgr. ;  W.  I.  Phillips,  Vice  Pres. ;  Nathan  John- 
son. Secy,  and  Treas. ;  J.  C.  West,  A.  B.  Small,  C.  M.  Marsh  and 
Paul   Marx.      This   was    formerly    the    Florida   &   Georgia   R.R. 

Alabama — Gulf,  Florida  &  Alabama  Ry. — This  company  is 
considering  extending  its  line  from  the  present  northern 
terminus  at  Local,  Ala.,  to  a  connection  with  the  Southern  Ry. 
at  Pine  Hill,  Ala.,  70  miles.  The  work  will  comprise  about  20 
miles  of  heavy  steam-shovel  worli,  the  remainder  consisting 
of  grading  that  will  be  handled  by  teams  and  station  men. 
A  steel  bridge  over  the  Alabama  River,  involving  about  600 
ft.  of  river  spans,  included  in  whicli  will  be  a  draw  span, 
with  1200  to  1500  ft.  of  approaching  trestle,  will  be  con- 
structed. 

Tennessee — Tennessee,  Kentucky  &  Northern  R.R. — Bids 
for  the  construction  of  the  proposed  extension  of  this  company 
south  to  Sparta.  Tenn.,  and  north  to  Rock  Creek,  Ky..  77 
miles  in  all.  will  be  opened  Apr.  1.  H.  Adkins,  Livingston, 
Tenn.i_  is  Ch.   Engr.     Noted  Jan.   2. 

Kentucky — Caney  R.R. — This  company,  located  at  Preston- 
burg.  Ky..  has  been  incorporated  to  build  a  12-mile  line 
from  Beaver  Creek  to  a  point  on  the  Big  Sandy  River  In 
Flovd  County.  It  is  reported  that  the  Chesapeake  &  Ohio 
Rv.'will  finance  the  road.  The  incorporators  of  the  new  com- 
pany are:  James  Salisbury,  M.  C.  Flannigan,  W.  P.  Hite  and 
others. 

+Ohio — Ashland  &  Western  Ry.— This  company  has 
awarded  the  general  contract  to  the  WEST  VIRGINIA  & 
OHIO  CONSTRUCTION  CO.,  .\shland,  tor  constructing  an  ex- 
tension from  -A^shland.  Ohio,  north  via  Wellington  to  Lorain, 
Ohio.  The  work  involves  about  300,000  cu.yd.  of  earth.  270,- 
000  cu.yd.  of  borrow  and  12,000  cu.yd.  of  concrete.  The  ex- 
tension is  being  built  under  the  name  of  the  Lorain,  Ashland 
&  Southern  Ry. 

Ohio — Lake  Erie  &  Youghiogheny  R.R. — This  company, 
with  a  capital  of  $3,000,000  has  been  incorporated  to  con- 
struct a  railroad  to  connect  Youngstown  and  Conneaut.  Ohio. 
The  incorporators  are  A.  W.  Jones,  John  H.  Ruhlman,  W.  H. 
Ruhlman,  George  J.  Chapman  and  George  M.  Brown,  all  of 
Youngsto-'n.  Ohio.  The  incorporators  have  secured  permis- 
sion from  the  State  Public  Utility  Commission  to  issue  bonds 
and  will  begin  work  at  once  on  the  preliminaries  of  roadbed 
construction,  and  actual  work  of  road  building  will  be  started 
as    soon    as    the    weather    permits. 

The  road  will  be  a  passenger  as  well  as  an  ore-carrying 
line  and  will  be  operated  by  either  gasoline  or  electric  equip- 
ment, although  the  road  has  been  incorporated  as  a  steam 
railroad. 

Ohio — Cleveland.  Cincinnati,  Chicago  &  St.  Louis  Ry. — This 
company,  according  to  press  reports,  is  considering  the  con- 
struction of  a  branch  line.  As  planned,  the  branch  will  leave 
the  main  line  at  '^'ellington.  Ohio,  run  southeast  through 
Ashland.  Ohio,  and  connect  with  the  m;iin  line  again  at  Mount 
Gilead,   Ohio. 

Indiana— Pennsvlvania  Lines  West  of  Pittsburgh--This 
company  is  planning  to  double-track  its  main  line  between 
Muncie,   Ind.,   and   Chicago,    III. 

Michigan — Detroit,    Bay    City    &   Western    R.R.j—This^  com- 
pany   is    considering    the    extension    of    its    11" 
Mich.,    north    to    Sebewarlng,    Mich.      W 
Mich.,  is  Ch.  Engr. 

Illinolx — Caseville  Rv. — This  company  has  been  incorpor- 
ated to  construct  a  line  of  railroad  from  a  point  at  or  near 
Caseville  to  East  St.  Louis,  111.  The  principal  offices  of  the 
company  will  be  at  Belleville.  111.  The  incorporators  are 
Joseph  E.  Gundlach,  A.  H.  Bear,  Louis  Opp,  W.  M.  Hopp,  all 
of  Belleville. 

IlllnolH — Illinois  Central  R.R. — This  company,  it  is  reported, 
is  considering  the  construction  of  a  branch  line  from  Free- 
port.  111.,  to  Beloit,  "Wis.  A.  S.  Baldwin,  Chicago,  111..  Is  Ch. 
Engr. 

North  Dakota — Northern  Pacific  Ry. — This  company  is  con- 
sidering the  extension  of  its  north  branch  to  the  Knife  River 
country,  and  probably  to  the  Kildeer  Mountains.  W.  L. 
Darling.  St.  Paul.  Minn.,  is  Ch.  Engr. 

South  Dakota — Chicago,  Milwaukee  &  Puget  Sound  Ry-— 
This  company,  it  is  reported,  will  extend  its  line  from  Faith. 
Meade   County,   to  Rapid    City,   S.   D. 

+Montana — Great  Northern  Rv. — This  company  has  awarded 
the  contract  to  A.  GUTHRIE  &  CO.,   St.    Paul.  Minn.,  for  con- 


from    Akron. 
Boyd,    Bay    City, 


structlng  the  Libbv  cutoff,  which  Is  to  reopen  main  line  ser- 
vice through  Kallspel.  Mont.,  and  the  ranch  and  timber  region 
west,    to   Llbby,    in   Lincoln   County. 

MiNHourl — Cape  Girardeau  &  Chester  R.R. — This  company 
las  been  bought  by  J.  H.  Byrd  and  associates.  It  has  a 
nlleage  of  about  lOti  miles.  It  Is  reported  that  the  road  will 
)e  extended   Into   the    Bonne  Terre   section,   one   of  the  largest 


Lehigh    coal     fields,     after    completing    me    extension 
Pleasant.      H.    P.    Mobberly.    Pari-s,    Tex.,    is   Ch.    Engr. 

Ashcrton  &  Gulf  R.R. — This  company,  it  Is  reported,  has 
awarded  the  contract  for  the  construction  of  an  extension 
from  Asherton.  northwest  to  Carrlzo  Springs,  a  distance  of 
10  miles.  Asher  Richardson  Is  Pres.  and  Gen.  Mgr.,  Asherton. 
Noted    Jan.    9. 

Texas — San  Antonio,  Fredericksburg  &  Northern  Ry. — 
This  company  has  been  chartered  to  construct  a  standard 
gage  railroad  between  Fredericksburg  and  Waring.  Tex., 
where  connection  will  be  made  with  the  San  Antonio  &  Aran- 
sas Pass  R.R..  and  an  entrance  obtained  to  San  Antonio,  Tex., 
over    the   latter  road.      Noted  Jan.   9. 

Colorado — Denver,  Laramie  &  Northwestern  R.R. — This 
company  will  soon  begin  work  on  the  construction  of  its  pro- 
posed extension  from  Greeley  to  Severance,  Colo.  J.  L.  Terry, 
Denver,  Colo.,  is  Supt.     Noted  Dec.  12. 

Arizona — United  Verde  &  Pacific  Ry. — This  company  has 
received  permission  to  issue  $450,000  of  bonds  for  the  con- 
struction of  a  line  from  Verde  tunnel  to  Clarkdale.  C.  V. 
Hopliins.   Jedome,    Ariz.,   is  Ch.    Engr. 

+Washlngtou — Northern  Pacific  Ry. — This  company  has 
awarded  the  contract  to  GUTHRIE,  McDOUGAL  &  CO.,  St. 
Paul.  Minn.,  for  double-tracking  25  miles  of  its  line  betwenn 
Lester  on  the  west  side  and  Easton  on  the  east  side  of  the 
Stampede  Tunnel,  at  $750,000.  The  old  track  will  be  aban- 
doned where  the  track  rounds  the  edge  of  a  cliff  by  cutting 
across  the  canon  with  a  steel  bridge  165  ft.  high  and  1200  ft. 
long,  making  a  reduction  of  2.28  miles.  W.  L.  Darling.  St. 
Paul.   Minn.,   is  Ch.   Engr.     Noted  Nov.   21. 

Toppenlsh.  Fort  Simcoe  &  Western  R.R. — This  company 
will  resume  work  in  the  spring  on  the  construction  of  its 
line  to  White  Swan,  a  distance  of  20   miles. 

California — Southern  Pacific  Co.  —  This  company  will 
broad-gage  its  line  between  Keeler  and  Owens,  Calif.  W. 
Hood,    San   Francisco,    is   Ch.    Engr. 

California — Angel's  Flight  Ry. — This  company  has  filed  an 
amended  application  with  the  State  Railroad  Commission  for 
authority  to  purchase  the  Angel's  Flight  Ry.  in  Los  Angeles. 
The  company  desires  to  issue  $100,000  of  bonds  and'  to  use  $40,- 
000  of  the  proceeds  In  payment  for  the  purchase  of  the  property 
and  the  remaining  $60,000  for  such  extensions  of  the  railway 
as  may  be  decided  upon. 

California — Ocean  Shore  R.R. — Officials  of  this  company 
have  taken  up  the  matter  of  bonding  the  road  for  $1,200,000 
to  complete  the  line  from  Tunitas  to  Santa  Cruz,  and  an- 
nounce that  it  will  probably  raise  $800,000  more  with  which 
to  put  the  entire  line  in  the  best  of  condition.  This  matter 
has  been  taken  up  informally  with  the  Railroad  Commission, 
and  the  company's  engineers  are  working  out  the  details  of 
construction. 

San  Diego,  Riverside  &  Los  Angeles  R.R. — The  State  Rail- 
road Commission  has  granted  permission  to  this  company  to 
issue  bonds  for  $2,500,000.  The  company  was  recently  or- 
ganized for  the  purpose  of  building  a  standard  steam  rail- 
road to  connect  San  Diego  and  Los  .\ngeles,  via  Escondido. 
It  is  proposed  to  begin  construction  in  San  Diego  and  to  build 
as  far  as  Escondido.  It  is  estimated  that  this  will  cost 
$3,306,000.     Noted  Dec.   5. 

Canada — Canada  &  Gulf  Terminal  R.R. — This  company  is 
planning  a  223-mile  line  from  Ste.  Flavie  on  the  Intercolonial 
R  R.  to  Gaspe  Bay  at  the  end  of  Gaspe  Peninsula,  where  a 
port  open  all  the  year  round  will  be  created.  M.  J.  O'Brien. 
Montreal.    Que.,    is   Pres. 

Ontario — Huron  Lake  Shore  R.R. — This  company  is  apply- 
ing to  the  Canadian  Government  for  incorporation  to  con- 
struct from  Sarnia,  Ont.,  northeast  through  the  counties  of 
Lambton.  Huron.  Bruce  and  Grey,  to  Meatord.  W.  B.  Con- 
verse,  Montreal,   Que.,   is  solicitor  for  the  applicants. 

Alberta — Calgary.  Edmonton  &  Fort  McMurray  R.R. — This 
company  has  made  application  to  the  Canadian  Government 
to  construct  the  following  lines:  From  Calgary.  .\lta..  north 
via  Edmonton,  passing  east  of  Lac  La  Biche  to  Fort  McMur- 
ray, and  follo"wing  the  .\thabasca  River  to  Chipe^^yan,  thence 
west  of  Slave  River,  passing  through  to  near  Fort  Smith  to 
Fort  Resolution  on  Great  Slave  Lake:  from  Fort  Smith  south- 
west to  Fort  Vermilion,  thence  .=!Outh  on  the  west  side  of 
Peace  River  to  Peace  River  Landing,  and  southwest  to  Dun- 
vegan:  from  a  point  on  the  Red  Deer  River  north  of  the  52d 
parallel  to  Red  Deer.  Christie,  Greene  &  Hill.  Ottawa.  Ont.. 
are  solicitors  for  the  applicants. 
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Hrlbrook,  Mass. — Plans  are  heing  prepared  by  the  Bristo; 
&  Norfolk  St.  Rv.  Co.,  for  the  extension  of  Its  line  In  Hoi 
brook.     Jb.  J.  Williams,  Randolph,  Mass.,  is  Supt.  ai  -1  Pur.  Agt. 

XoriTood,  Mass — The  Sharon.  Canton  &  Norwood  St.  R.R. 
Co.  his  been  purchased  by  a  new  company,  which  proposes  to 
extfid  the  line  to  Taunton.  M  A.  Cavanaugh,  of  Boston,  is 
inte;  ^sted. 

I'lmlra,  N.  Y. — The  Elmira  Water,  Light  &  R.R.  Co.  is  con- 
S'Oeing  plans  for  the  construction  of  an  extension  to  its 
lin-  from  Elmira  to  the  Morrow  plant.  H.  M.  Beardsley, 
Hir.iira,   in   Gen.   JIgr. 

New   York,   N.  V. — See   item   under   Railways:      New  York. 

PhoenixT-ille,  Penn.— The  Pottstown  &  Reading  St.  P.y.  Co. 
=■  preparing  plans  for  the  extension  of  three  of  its  lines  in 
>  hoenixville.  Harry  P.  Swinehart,  Pottstown,  is  Gen.  Mgc 
snd    Supt. 

Pittsbargh,  Penn. — Surveys  have  been  completed  by  the 
Pittsburgh.  Steubenville  &  Wheeling  St.  Ry.  Co.  for  its  pro- 
rosed  line  to  connect  Pittsburgh,  Avella,  Independence,  Beth- 
anv.  West  Liberty,  Fulton  and  Wheeling.  Construction  will 
not  be  started  until  the  spring.  W,  H.  Hildebrand,  Pitts- 
burgh,  is  Pres. 

Fairmont,  iV.  Va. — The  Monongahela  Valley  Traction  Co. 
propos!  s  to  make  two  extensions  to  its  lines,  one  from  Gypsy 
to  Lumbtrport,  and  another  from  O'Neill  to  three  miles  west. 
J.  .'J.  '.\  atson,  Fairmont,  is  Gen.  Mgr. 

>c«bern,  S.  C. — Press  reports  state  that  the  Newbern- 
Ghent  St.  Rv.  Co.  is  considering  plans  for  some  extensions  to 
its  line   in   Newbern.      C.   J.  McCarthy   is   interested. 

Wilmington.  N.  C. — The  New  Hanover  Transit  Co.  has 
authorized  Walter  G.  McRae  to  make  surveys  Tor  its  proposed 
electric  railwav  from  Wilmington  to  Carolina  Beach,  about 
13  miles.     A.  W.  Bates  is  Pres. 

Spartanburg.  >.  C. — The  South  Carolina  Light,  Power  &  Ry. 
Co.  has  acqu'ieci  the  property  of  the  local  street  railway, 
light  and  ponrer  company.  The  new  owners  contemplate  ex- 
tensions and  improvements,  funds  for  which  are  provided  for 
under  a  $5,000,000  bond  issue.  A.  B.  Leach  &  Co.,  New  York, 
Is.   Y..   are   Interested. 

AtlK-ns.  Ga A  company  of  local  capitalists  is  being  or- 
ganized I'or  the  construction  of  a  new  street  railway  in  Athens. 
Address  the   Mayor  for  particulars. 

Decatur,  Ga. — The  Georgia  Ry.  &  Power  Co.  is  making 
preliminr..,  arrangements  for  the  construction  of  an  exten- 
sion of  its  line  from  Decatur  to  Stone  Mountain,  about  16 
miles,. 

Fall  burn.  Ga. — The  Fairburn  &  Atlantic  Ry.  Co.  is  pre- 
paring to  con-ert  its  10  mile  railway  from  gasoline  to  electric 
operation.     T,.   W.   Roberts,  Atlanta,   is  Ch.   Engr. 

I'eniiacola.  F.'n. — The  citizens  have  voted  $100,000  in  bonds 
"or  the  ccnstruction  of  an  electric  belt  railway  to  connect  the 
municipal  wha.-ves.     L.  E.  Thornton  is  City  Engr. 

New    OrlenuH.    L,a The    New    Orleans    Ry.    &    Light    Co.    is 

consif'ering  plans  for  the  construction  of  a  two-mile  exten- 
sion lo  its  Claiborne  line.  J.  R.  McGivney.  New  Orleans,  is 
Pur.    Agt. 

jarkHon.  Tenn. — Thf  Jackson  Ry.  &  Light  Co.  is  consider- 
ing plans  for  the  extension  of  Its  line  to  Winter's  Grove.  John 
Wisdom,  Jackson    is  Gen.  Supt.  and  Pur.  Agt. 

Pndurnli.  Ky. —  It  has  been  announced  by  H.  C.  Rhodes, 
Pres.  of  the  Kentucky  Southwestern  Electric  Ry.,  Light.  Heat 
&  Power  Co.,  that  the  company  would  soon  be  ready  to  start 
work  on  the  construction  of  its  proposed  line  from  Paducah 
to  Murray.     Noted  Feb.  22.  1912. 

KuHHell.  Ky. — Th<-  Ohio  Valley  Electric  Ry.  Co.,  operating 
a  svstem  at  Ashland  Ky.,  is  considering  the  extension  of  its 
line    to    Russell.      W.    \V.    Magoon,    Ashland,    Is    Gen.    Mgr. 

Taylornville.    Ky The     Taylorsville,    Louisville    &    Jeffer- 

sontown  Rv.  Co.  has  about  completed  surveys  for  its  proposed 
interurban  railwav,  to  connect  Taylorsville  and  Jefferstown. 
Rowland  Cox   is  inteieited.     Noted  Jan.   9. 

YoungHtown.  Ohio — The  Lake  Erie  &  Youghiogheny  R.R. 
Co.  has  been  incorporated  to  construct  and  operate  an  elec- 
tric railway  from  Youngstown  to  Conneaut.  George  J.  Chap- 
man, A.  W.  Jones,  John  H.  Ruhlman,  and  George  M.  Brown, 
all  of  Youngstown,  are  the  incorporators. 

Colnma.  Mleh. — The  liertcn  Harbor-St.  Joe  Ry.  &  Light  Co. 
Is  making  survevs  and  expects  to  start  work  early  this 
spring  on  the  construction  of  its  electric  railway  from 
Coloma  to  Hartford.  Estimated  cost,  $150,000.  H.  C.  Mason, 
Benton   Harbor.   Is  Gen.   Mg' 

SoKlnaw.  MIeh. — The  Sacnaw- liay  Citv  Ry.  Co.  is  making 
prellminarv  arrangements  fcr  the  extension  of  several  of  Its 
lines   in   Saginaw.     John   A.  t  leveland,   Saginaw,    Is   Gen.   Mgr. 

AHhmnrr,  III The  City  CO'incll  has  granted  a  franchise  to 

the  Central  Illinois  Traction  ■  ;o.  to  construct  and  operate  an 
electric    railway   In   Ashmore. 

Belleville,  III. — The  Caseyvl.le  Ry,  Co.  has  been  organized 
for  the  construction  of  an  In'erurban  railway  from  Caaey- 
vllle  to  Kast  St.  Louis.  A.  Gi  ndlach.  J.  E.  Gundlach,  Louis 
Opp  and   William  .M.   Hoppe.  all   of  Br'llevllle,  are  interested. 

KericuH  FallN.  .Minn. — The  construction  of  an  electric  rail- 
way In  Fergus  Falls,  Is  contemplated  by  S.  O.  Bridston  and 
jissociales. 

MinnrnpolU.  Minn. — The  Electric  Short  Line  R.R.  Co.  Is 
making  pr-llmlnarv  arrangements  for  the  conHtructlon  of  Its 
propoBid  i  bctrlc  railway  from  Mlnneppolls  through  Dawson. 
Earle  I).   Luce  Ih  Pres. 

SI.  Paul,  Minn. — Press  reports  xtate  that  the  Twin  City 
Rapid  TriiiiHlt  Co.  has  ('eclded  to  construct  an  extension  In 
Bt.  Paul  from  the  Agricultural  College  to  the  Belt  Line  bridge. 
W.  J.   Ulild,  .Minneapolis,   Is  Gen.   Mgr. 

St.  Jr.xeph,  Mo. — The  Cl'.y  Council  has  granted  a  franchise 
to  the  .Ml.  Joseph  Ky..  Light,  Heat  *  Power  Co.  to  construct 
and  operate  an  electric  railway  on  Eighth  SI.  J.  H,  Van 
Brunt,   .St.   Joseph,   Is   VIce-Pies,   and   Gen.   Mgr. 


+St.  Louis,  Mo. — Press  reports  state  that  the  St.  Louis 
Kansas  City  Electric  Ry.  Co.  has  awarded  the  contract  for 
the  construction  and  equipment  of  its  line  from  St.  Louis  to 
Kansas  City,  to  the  NATIOX.^L  CONTRACTING  CORPORA- 
TION, Norfolk,  Va.  The  contract  for  grading  the  line  was 
awarded  to  GRIFFITH  &  McMURRAY,  Kansas  Citv.  Noted 
Dec.  5. 

Bryan,  Tex — Surveys  have  been  made  and  contract  will  be 
'et  some  time  in  January  by  the  Bryan-College  Interurban 
Hy.  Co.  for  the  construction  of  its  proposed  line  from  Bryan 
down  the  valley  of  the  Brazos  River,  about  35  miles.  O.  E. 
Gammill,   Bryan,   is  Gen.   aigrr. 

Fredericksburg,  Tex. — The  San  Antonio,  Fredericksburg  & 
Northern  R.v.  Co.  has  been  organized  for  the  purpose  of  con- 
structing an  electric  railway  from  Waring  to  Fredericksburg. 
H.  N.  Jones,  Foster  Crane,  R.  A.  Love  and  Frank  Richards  are 
interested. 

Gainesville,  Tex. — The  Gainesville,  Whitesboro  &  Sherman 
Ry.  Co.  has  been  purchased  by  T.  F.  MacMiller,  of  Chicago, 
111.  The  new  owner  is  planning  the  completion  of  the  elec- 
tric   line    to    Shei'man. 

Mnrlin,  Tex.— It  is  reported  that  E.  P,  Turner,  of  Dallas, 
is  interested  in  the  construction  of  an  electric  railway  from 
Marlin   to   Temple,   about   40   miles. 

Smitbville,  Tex — The  Ten  Thousand  Club  of  Smithville  is 
taking  steps  toward  the  organization  of  a  company  to  con- 
struct an  interurban  electric  railway  from  Smithville  to  Aus- 
tin and  from  Smithville  to  Rockport. 

Tulsa,  Okla. — Preliminary  plans  are  being  considered  by 
the  Tulsa  St.  Ry.  Co.  for  the  extension  of  its  line  through 
East  Tulsa  to  the  Bellview  addition.  The  estimated  cost  of 
the  improvements  contemplated  is  $100,000.  C.  H.  Boslcr, 
Dayton,  Ohio,    is  Pres.  and  Gen.   Mgr. 

Salt  Lake  City,  Utah — The  Salt  Lake  &  Utah  R.R.  Co.  is 
making  preliminary  arrangements  for  the  construction  of  its 
proposed  electric  railway  from  Salt  Lake  Citv  to  Payson, 
about  62  miles.     A.  J.  Orem  &  Co.,  Salt  Lake  City,  is  intei-ested. 

Tocoma,  AVrsb — The  Tacoma  Ry.  &  Power  Co.  is  consider- 
ing plans  for  th.^  extension  of  its  line  across  the  new  bridge 
which  will  be  completed  during  January.  L.  H.  Bean,  Ta- 
coma, is  Mgr. 

Tunltna,  Calif. — The  Ocean  Shore  R.R.  Co.  has  completed 
surveys  for  the  extension  of  its  line  from  Tunitas  to  the 
center  of  the  timber  belt,  about  10  miles.  Lee  H.  Landls.  San 
Francisco,    is  Gen.   Mgr.  and   Pur.   Agt. 

Quebec.  Que. — It  is  announced  by  the  Quebec  Rapid 
Transit  Co.  that  the  construction  of  an  electric  line  to  con- 
nect Quebec,  Beauport,  Lorette,  St.  Ambroise,  Cap  Rouge  and 
Isle  of  Orleans,  will  be    started  early  this  spring. 

MooMp  Jaw,  ScMk. — Press  reports  are  to  the  effect  that 
plans  are  being  prepared  for  the  construction  of  an  electric 
railway  from  jloose  Jaw  to  Regina.  The  Board  of  Trade  Is 
Interested. 

l,u;ht,  he.\t  and  power 

Hoekland,  Maine — Hollis  M.  Shaw  has  completed  construc- 
tion of  a  concrete  dom  at  Hills  Mills  in  Union,  Maine, 
which  will  develop  1000  hp.,  and  will  erect  a  power  hous)'  to 
transmit  power  to  Rockland.  The  improvements  will  cost 
$100,000. 

Pall  Ilivcr,  MaHH. — We  are  officially  advised  that  the  Fall 
River  Electric  Light  Co.  is  miking  preliminary  arrangements 
for  the  installation  of  new  i  quipment  in  its  power  plant  at 
Hathawav  St.  Estimated  cost,  $200,000.  Philip  Cabot  is  Vice- 
Pres.     Noted  Nov.  2S. 

New  Haven,  Conn. — The  United  Illuminating  Co.,  of  New 
Haven,  Conn.,  will  increas.'  its  capital  from  $2,000,000  to 
$2,500,000,  and  will  expend  the  $500,000  in  improving  and  In- 
creasing the  capacity  of  its  plants  here  and  in  Bridgeport  and 
extending  service  to  surrounding  towns.  G,  L.  Clock.  New 
New  Haven,   is  Ch.   Engr. 

.Albany,  >'.  Y See  item  under  Miscellaneous:  Canal  Ter- 
minal,  etc.,   Alban.v. 

+Urooklyn,  N.  Y. — We  are  offlclally  advised  that  the  con- 
tract for  the  installation  of  electrical  equipment  In  public 
school  No.  175,  Boro.  of  Brooklyn,  has  been  awarded  to  T. 
FREDERICK  JACKSO.V,  LNC,  94  Joh  i  .St.,  New  York,  at 
$10,369.  Bids  were  received  by  C  B.  J.  Snyder,  Supt.  of 
School  Bldgs..  Dec.  30. 

White  Plalnn  X.  Y. — The  constructloi  of  a  municipal  elec- 
tric-light plant  at  White  Plains  is  beln;  agitated.  E.  H,  P. 
Squier  is  a  member  of  the  Village  Hd 

North  Arllnarton,  N.  J. — The  LIghtlrg  Committee  of  the 
Borough  Council  has  been  Instructed  to  acquire  Information 
relative  to  the  Installation  of  an  ehctrli  street-lighting  sys- 
tem   through    the    Public   Service    Ehctrli     Co. 

liernvllle,  Penn.— The  Hernvllle  LIgh  .  Heat  &  Power  Co. 
has  applied  for  permission  to  construct  a  i  electrlc-llght  plant 
at  Birnvllle,  to  supplv  electricity  for  lighting  and  commer- 
cial purposes,  Allison  C.  Harrison  and  William  Kalbach  are 
Interested. 

Liverniore,  Penn. — The  City  Council  Is  considering  tho 
proposition  to  Issue  bonds  for  the  constrMctlon  of  an  electrlc- 
llght  plant. 

Kmlthii  Ferry,  Penn. — Press  reports  state  that  the  con- 
struction of  an  electrlc-power  plant  on  Beaver  Creek,  near 
Smiths  Ferrv,  Is  contemplated  by  the  East  Liverpool  Traction 
&  Light  Co.  and  the  Ohio  River  Passenger  Ry,  Co,  Estimated 
cost,   $2,000,000. 

+llflltimore,  Md. — The  Consolidated  Gas,  Electric  Light  & 
Powir  Co.  has  awarded  the  contrnrt  for  the  construction  of  a 
bolle"-  house  on  Heath  St.,  to  DIETKICH  BROS..  PU'H.sant  and 
Davis  Sts..   naltlmore.     Noti'd  Jan.   2. 

nomr,  fJn. — Plans  are  bi'Ing  prepared  by  Sol' moi-'  /k  Nor- 
crosB,  Consult.  Engrs.,  Atlanta,  for  the  conslnictli.n  of  a 
municipal  electrlc-llght  plant  at  Rome.  Estimated  cost, 
$40,01111.      Noled   Dec    12. 

.Incknonvlllr,  Fla. — See  Item  under  Watet  Supply — Irri- 
gation, 
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(iri-t-npvlllf,  T«-nii. — The  Tennessee  Eastern  Electric  Co..  of 
t;i.  iiRViUf,  la  al>uut  ready  to  Install  machlnirv  iit  Its  water- 
in. wer  plant  cm  th.'  Nolachuckey  River,  near  Ureenevllle.  The 
work  uf  bullilliiB  a  dam  across  the  stream   Is   well  under  way. 

NiiNhvlllf.  Tenn. — The  Nashville  Traction  Co.  will  expend 
$4,(1UO,UOO  for  improvements,  extensions  and  for  the  erection 
of  an  electric- light  and  power  plant.  Walter  O.  Parker  Is 
Interested. 

Hiirtfurd.  Ky. — .\n  extensive  heatliip  plant  will  bo  In- 
stalled In  the  proposed  new  school  bulldlnK  at  Hartford.  C. 
C.  Weber,  Cincinnati,  Ohio,  Is  Arch.  Address  the  School 
Board   for   details. 

Pniliirnh,  Ky. — The  Board  of  rubllc  works  of  Taducah  will 
purchase  a  new  dynamo  for  the  municipal  llghtlnK  plant,  as 
well  as  make  other  Improvements  on  the  plant.  An  appro- 
priation of  $16,500   for   this  purpose  has  been  recommended. 

Mlddlcliiiry,  In<l. — The  constni-t'on  of  an  electrlc-llKht 
plant  In  connection  with  their  Hour  mill  at  Mlddlebury,  is 
contemplated  by  Pldgeon  Bros.  Construction  will  not  be 
started    until    the    sprlny:. 

Wolkerton,  Inil. — The  city  Is  considerlnt;  plans  for  the  in- 
stallation of  new  additional  equipment  in  the  municipal 
electric-light  plant  next  spring.  A.  L.  Freyer  Is  Supt.  of  the 
plant. 

BelvliU-re,  III. — It  is  reported  that  the  Northern  Utilities 
Co.  Is  considering-  plans  for  the  construction  of  a  power 
plant  at  Belvidere.     H.  Caird  is  Supt. 

IluHhnell,  III The  City  Council  has  appointed  a  committee 

to  investiprate  the  feasibility  of  installins  a  municipal  elec- 
tric-light plant.  John  M.  Brant  and  C.  C.  Chain  are  members 
of  the  Com. 

rilnton.  111. — The  Installation  of  an  ornamental  street- 
IlKhtiny  system  on  several  streets  in  Clinton,  Is  being  con- 
sidered by  the   Board  of  Local  Improvements. 

Milnaukee,  'Wis. — The  municipal  linhtinK  plant,  which  has 
been  contemplated  by  the  city  for  some  time,  may  now  be 
constructed  as  a  result  of  a  decision  of  the  .State  .Supreme 
Court,  which  allows  the  munlclpivlity  to  go  ahead  as  planned. 
The  city  has  provided  a  bond  issue  of  $100,000  and  »300,000 
In  mortgage  certificates  for  the  work  of  construction  at  a  site 
acquired  on  Davidson  St.,  between  Mineral  and  Walker  Sts. 
The  plant  will  supply  the  city  buildings,  pumping  stations, 
and  street  lights. 

Dallas.  lo>va — Plans  are  being  prepared  bv  the  Consolidated 
Coal  Co.,  139  West  Van  Buren  St..  Chicago.  111.,  for  the  con- 
struction of  an  electric-power  plant  near  Dallas,  to  supply 
electricity   for   the   operation    of   its   mines. 

HolHtelii,  luna — The  construition  of  an  electrlc-llght  plant 
at  Holstein  is  under  consideration. 

^Vebstcr  Cl«y,  Iowa — Preliminary  arrangements  are  being 
made  for  the  installation  of  an  ornamental  street-lighting 
system  in  the  business  district.  R.  J.  Mulllns  is  Supt.  of  the 
municipal  electric-light  plant. 

Montlcello,  Minn. — Plans  are  being  prepared  by  the  M'lntl- 
cello  Electric  Light  &  Power  Co.  for  the  construction  of  an 
electric-light  plant  and  the  installation  of  an  ornamental 
street-lighting  system  in  Monticello.  E.  M.  Ruede,  Kansas 
City,  Kan.,   is   interested.     Noted  Nov.    2S. 

Canton,  Kan. — Tt  has  been  proposed  to  Install  an  electric- 
light  plant  in  Canton,  to  cost  from  $10,000  to  $12,000.  The 
city  Is  considering  the  proposition.     T.  N.  Frantz  Is  City  Clk. 

De  Soto,  Kan. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  municipal  electric-light  plant.  Estimated  cost, 
$5000.     Jerome    Runyon,   De  Soto,   is  Consult.   Engr. 

Doniphan,  Neb. — See  item  under  Water  Supply — Irrigation. 

Lonlsvllle,  Neb. — The  Platte  Electric  Light  &  Power  Co. 
has  been  organized  to  construct  and  operate  an  electric-light 
plant  at  Louisville.  Estimated  cost,  $200,000.  C'-ntract  will 
probably  be  let  about  May  1.  James  Stander.  (  oulsville,  is 
Secy. 

HIch    Hill,    Mo We    are    officially    advised    that    bids    will 

be  received  by  the  city  until  Jan.  21,  for  the  construcilon  of 
a  municipal  electric-light  plant.  Estimated  cr.st,  $15,000. 
Plans  have  been  prepared  by  Rollins  &  Westover,  Kansas  City, 
Mo.     Noted  Oct.    10. 

Helena,  .Vrk. — The  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district  is  under  consideration. 

KaKle  Pa.ss.  Te:v. — The  Texas  Light  &  Power  Co.,  which 
recently    purchased    the    local    electric-light    and    water-works 

Slants  at  Eagle  Pass,  will  enlarge  the  electric-power  station 
ere  and  construct  a  transmission  line  to  the  Indio  ranch, 
a  distance  of  45  miles,  where  power  will  be  used  to  operate 
pumps  for  irrigating  6000  acres  of  land.  The  company  is  also 
making  plans  to  build  other  power  transmission  lines  for  the 
purpose  of  operating  irrigation  pumping  plants  and  to  fur- 
nish light  and  power  for  the  towns  of  Cometa  and  Carrizo 
Springs. 

Knnis,  Tex F.    A.    Price,    of   Taylor.   Tex.,    is    arranging  to 

install  a  gas-manufacturing  plant  and  lay  a  distributing 
system  here. 

Italy,  Tex. — The  Texas  Light  &  Power  Co.  has  purchased 
the  electric  light  plant  here  from  the  Italy  Water  Co.  The 
City  Council  has  granted  the  new  company  a  50-year  fran- 
chise to  operate  the  plant.  It  will  make  improvements  and 
enlargements   upon   the    property. 

ColllnNf-llle,  Okla. — See  item  under  Water  Supply — ^Irri- 
gation. 

Soper.    Okla The    construction    of   an    electric-light    plant 

at  Sopei  is  contemplated  by  J.  W.  Whitehead,  of  Soper,  and 
L.  Stokes,  of  Forney. 

Stonenall,  Okln. — At  a  recent  election  the  citizens  voted 
to  install  a    municipal   electric-light  plant. 

Ilrnneau,  Idaho — Press  reports  are  to  the  effect  that  the 
Great  Shoshone  &  Twin  Falls  Water  Power  Co.  contemplates 
the  construction  of  a  power  plant  at  Bruneau.  Lee  W.  Glass 
Is  Supt.  ,,,.^  , 

Globe,    Aria! The    Copper    Reef   Mining    Co.    will    install    a 

new  electric-power  station  here  and  build   transmission  lines 


from  San  Carlos  to  Its  mine,  a  distance  of  about  12  mil-  s. 
The  company  will  also  Install  an  al'rlal  tramway  upon  \'.a 
property. 

Aiitorla,  Ore, — The  Pacific  Gas  &  Light  Co.  will  reconstruj* 
It^  gas  plant  In  this  city.  The  pipes  are  to  bu  changed  ovei. 
a  new  purifying  apparatus  will  be  Installed,  as  well  as  new 
boilers,  scruobers  and    wash   boxes. 

Hood  Itlvcr,  Ore.— The  Pacific  Power  &  Light  Co.  will 
erect  a  new  power  yiant  (o  develop  betwee:i  7000  and  8000 
hp.  on  the  site  of  the  present  plant  in  Iloi  -i  J'.lver.  The  cost 
of  the   new  plant  will  be  at  least  .?750,000. 

<;ii-nilora,  Calif. — The  electorH  voted  bondi.  to  the  amount 
of  $37,000,  for  the  purchase  of  the  properties  of  the  Glendora 
Light  ti.  Power  Co.  Extensions  and  Improvements  will  bo 
made  at  o'lce.  Floyd  U.  Desser.v,  Hlbernlai,  Bidg.,  Los  An- 
Keles,   Is   C.ty   Engineer.      Noted   Dec.   5. 

Halfmoon  Boy,  r;i!ir. — The  Ilalfmoon  I'.ay  Light  &  Power 
Co.  have  asked  the  County  Supervlso- .<  tc^  a  franchise  to 
extend  thtlr  lines  southward  from  Halfmoon  Bay  to  the 
southern  bjundri  of  the  county.  J.  J.  Gomes  is  I'res.  and 
Mgr. 

lloltvlllc,  Calif. — The  HoltvlUe  Power  Co.  contemplates  an 
(^xpenditu'e  of  $150,000  for  the  Improvenjutit  and  extension  of 
its  system.     C.   E.   Paris,   El  Centro,   Is  Gen.   Supt. 

4-LoN  AnicelfH.  Calif. — The  contract  for  the  construction 
of  an  .addiMon  to  the  present  power  plant  at  tne  County  Hos- 
pital has  been  awarded  bv  the  Board  of  County  Supervisors, 
to  SMITH-STAHLHUTII  CO.,  at  $16,970. 

Lou  AngreleM,  Calif. — The  City  Council  has  Instructed  the 
city  attorney  to  prepare  an  ordinance  for  the  Installation  of 
ornamental  lights  on  Seventh  St.,  between  Alameda  and 
Hcover  Sts.,  a  distance  of  47  city  blocks. 

+IteillanilH,  Calif — The  contract  for  the  Installation  of  a"- 
ornamental  street-lighting  system  at  Redlands  has  bo-;.i 
awarded   to  the   SOUTHWEST  ELECTRIC  CO.,   at  $9668. 

Sacramento.  Calif. — Bids  will  b«  received  bv  B.  F.  pfund. 
County  Clk.,  910  Slxtn  St.,  until  Jan.  21.  for  the  Installation  of 
electric-light  fixtures  in  the  County  Court  House  at  Sacra- 
mento. 

Stockton,  Calif. — A  franchise  has  been  granted  to  'he  Oro 
Electric  Corporation  to  operate  in  this  city,  and  plar-s  are 
in  preparation  for  the  installation  of  .»  system,  to  cost  .$1'>0,- 
000.      J.   W.   Goodwin   is   Pres. 

Clinton,  Ont. — A  by-law  hao  been  passed  appropriating 
$35,000  for  the  installation  o""  a  hydro-poiver  and  electric- 
lighting  system.  Bids  will  bj  received  shortly  by  ]".>,  L. 
Mcl'herson. 

Niaeata  Falln.  Ont. — The  Ontario  Power  Co.  has  been 
granted  permission  to  enlarge  Its  power  plant  and  install 
two  additional  units  of  13,r,00  hp.  each.     Noted  Nov.  28 

Sarnln.  Ont. — The  city  will  install  a  complete  hyaro-power 
and  lighting  system,  to  cost  about  $lOj,O00.  Address  the 
Mayor  for  details. 

Prince  Albert,  Snsk. — We  are  ofllcially  advised  that  the 
city  Is  preparing  plans  for  the  constructloi  of  an  electric- 
light  plant  separate  from  the  water  and  pumping  plants. 
Estimated  cost,  $150,000.  F.  A.  Creighton  is  City  Engr.  and 
C.  O.  Davidson  is  City  Clk      Noted  Jan.  2. 

RoHlhern.  Sank. — The  ciiizens  are  eonsideringr  the  oroposi  • 
tion  to  appropriate  funds  for  the  Installation  of  a  numicip^; 
electric-light  plant. 

Yello'.v  GraMH,  Sc.-.k — The  construction  of  an  electrlc-lignr. 
and  power  plant  is  being  considered  by   the  town. 

Dauphin,  Man.- — Chipman  &  Power,  Mall  Bid^.,  ToTftvtO, 
Ont..  ar-.'  preparing  plans  for  a  new  power  house  for  Daupkl?n. 
John  A.  Garby,  Town  Clk.,  of  Dauphin,  will  call  lor  bids  Ve^  V 
shortly. 

Ne«v  AVeNtminster,  B.  C. — Plan.s  are  being  preparet?  oy  W. 
J.  Duncan,  for  the  construction  of  a  new  gas  plai\t,  to  have 
a  capacity  of  20.000  cu.ft.  per  day,  and  for  21  milf-s,  of  gas 
mams.     Bids  will  bi  received  about  Mar.   1. 

BRIDGES 

Fulmouth,  Ma^s. — We  are  officially  advised  that  bids  will 
be  received  until  Feb.  S.  by  F.  C.  Wales,  Consulting  Engr 
1150  Tremont  Bldg.,  Boston,  for  the  constructio-i  of  a  stee'i 
draw  bridge,  with  y_butn:ents  and  retaining  walls,  at  Woods 
Hole,  Falmouth.  It  will  have  a  draw  span  of  SIV,  ft  clear 
and  will  be  40  ft.  wid..     Noted  Jan.   9.  72      u   c    <i. 

New  Beilford,  Mass. — Plans  are  belnR-  revised  by  the  Board 
of  County  Commissioners  for  the  proposer!  new  highway 
bridge  across  the  Acushnet  River,  between  New  Bedford  and 
Acushnet.  Bids  were  received  for  this  work  on  Dec.  17  but 
all  bids  were  above  the  appropriation  of  ¥30,000.  Noted 
Dec.   5. 

Albany,  N.  Y. — See  item  under  Miscellaneous:  Canal  Ter- 
minal,  Etc.,  Albany,  N.   Y. 

Pottsvllle,  Penn^^Bids  will  be  received  until  Jan.  20  by 
the  County  Controllers,  for  the  construction  of  a  new  trestle 
on  the  Lehigh  Valley  R.R.  at  Spring  Garden.  Henry  C.  Pel- 
ton,  8  West  38th  St.,  New  York,  N.  Y.,  Is  the  Engr.-in-charge. 

Rending,  Penuv— The  Board  of  County  Commissioners  will 
soon  ask  for  bids  for  the  building  of  a  concrete  and  steel 
bridge  at  Kempton. 

Wllkcri-Barre,  Penn.— .Bids  will  be  received  shortly  by  the 
Board  o:.  County  Commissioners,  for  the  construction  of  a 
new  bridge  on  the  Susquehanna  River  at  Nanticoke.  A 
sum  o'.  $280,000   has   been  appropriated  for  the   undertaking. 

Wnceling,   W.   \a. — The  City  Council   is  having  plans  pre- 

Sared  for  ilie  construction  of  a  new   bridge  to  be  built  acro.ss 
lalawelis  Run  at  the  foot  of  Moyston  St.,  in  South  Wheeling 
Charles  Cook  is  City  Engr.  ^ 

+Tallulah.  La — We  are  officially  advised  that  the  Parish 
.-"olice  Jury  has  awarded  a  contract  to  the  HA.\S-SKI>fNER 
ENGINEERING  CO.,  Dallas,  Tex.,  at  $5500.  for  the  construc- 
tion of  two  bridges,  one  across  Roundawav  Bavou,  eight 
miles  sc  uth  of  Tallulah.  and  one  across  Bull  Calf  Bavou, 
seven  miles  north  of  Waverly.  Bids  were  received  on  Jan.  2. 
W.  H.  Harvey  is  Secy.     Noted  Dec.  5. 
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Sparta,  Tenn. — The  Tennessee,  Kentucky  &  Northern  R.R. 
will  construct  eight  steel  bridges  on  its  new  line  from 
Sparta   to   Rock    Creek.      George   A.    Clark   is   Pres. 

Cincinnati,  Oiiio — The  Board  of  County  Commissioners  has 
approved  plans  prepared  for  the  construction  of  a  concrete 
culvert  on  Shawnee  Run,  near  Wooster  Pike.  Bids  will  be  re- 
ceived shortly.  The  estimated  cost  is  $21,162.  Albert  Rein- 
hardt  is  Clk. 

Cleveland,  Oliio-^We  are  officially  advised  that  legislation 
is  being  perfected  and  bids  will  be  received  during  the 
3pring,  by  the  Board  of  County  Commissioners,  for  the  con- 
struction of  a  new  bridge  over  Big  Creek  to  replace  the 
condemned  Erooklvn-Brighton  Bridge.  The  new  bridge  "will 
start  at  West  25th  .St.  and  Selzer  Ave.,  and  will  end  at  Pearl 
Road  and  Parkside  Ave.  The  estimated  cost  is  $700,000.  John 
F.   Goldenbogen  is  County  Clk.     Noted  Jan.   2. 

+TnHoaran-aM,  Ohio — The  Board  of  County  Commissioners 
lias  awarded  a  contract  to  GEORGE  J.  BOCK  &  SON,  Coshoc- 
ton, at  $12.1S6,  for  the  construction  of  a  concrete  substructure 
of  a  bridge  to  be  built  over  the  Tuscarawas  River,  near  the 
town  of  Tuscarawas.  Bids  were  received  on  Dec.  30.  W.  C. 
Shott  is  Audr.      Noted  Nov.  21. 

VoaneHton-n,  Ohfti — The  City  Council  Committee  has  de- 
cided to  recommend  a  viaduct  in  Oak  St..  to  extend  from  the 
intersection  of  Penn  Ave.  to  East  Raven  Ave.,  at  a  point 
about  500  ft.  east  of  Watt  St.,  with  an  approach  from  Sum- 
mit Ave.  to  Ryan  Ave.  The  plans  for  the  East  Federal  St. 
bridge,  which  will  eliminate  the  Himrod  .\ve.  crossing,  were 
also  agreed  upon.  The  approach  in  East  Federal  St.  will 
extend  due  east  over  Crab  Creek,  with  a  span  from  there  to 
the  intersection  of  Himrod  Ave.  and  Wilson  Ave.,  which  is 
about  half  way  bet\veen  the  present  bridge  approach  and 
Himrod  Ave.      Frank  Ijillie  is  City   Engr. 

+I..ltfonler,   Ind 'U'e    are    officially  advised    that    the    Board 

of  Commissioni-rs  of  Noble  Countv  has  awarded  a  contract 
to  FREDERICK  PERRY.  Logansport.  at  $13,915,  for  the  con- 
struction of  a  90-ft.  span  reinforced  concrete  arch  bridge, 
over  the  Elkhart  River,  at  Ligonier.  Other  bids  were: 
George  Quinlan.  Chicago,  111..  Countv  Plan  (a)  $16,870.  (b) 
$16,730.  (c)  $16,730:  Burke  Bros..  New  Castle,  own  plan, 
$11,449:  National  Concrete  Co..  Indianapolis,  own  plan,  $13,- 
266:  Elkhart  Bridge  Co..  Elkhart.  Countv  plan.  $13,877:  steel 
bridge.  $10,977;  Dotv  Bros..  Milford.  $14,990.  Bids  were  re- 
ceived on  Jan.  8.  A.  W.  Grosvenor,  310  Bank  Block,  Fort 
Wayne,   is  Engr.-in-charge.     Noted  Dec.   19. 

VIncennen.  Ind, — The  Boards  of  Commissioners  of  Knox 
and  Gibson  Counties  have  ordered  the  construction  of  a 
bridge   over   the  White   River,   at   Hazleton. 

Cbicago,  III The  Citv  Council  has  authorized  the  con- 
struction of  the  following  bridges  over  the  Chicago  and  Cal- 
umet Rivers:  Twelfth  St.,  estimated  cost  $480,000:  Lake  St. 
double  deck  bridge,  estimated  cost  $430,000:  Wood  .St.  bridge, 
estimated  cost  $175,000:  South  California  Ave.  bridge,  esti- 
mated cost  $200,000:  Fuller  St.  bridge,  estimated  cost  $175.- 
000:  North  Central  Park  Ave.  bridge,  $19,000:  North  40th  Ave. 
bridge,  $9000:  North  48th  Ave.  bridge,  $9000:  Irving  Park 
Blvd.  bridge,  $68,000:  Madison  St.  bridge,  estimated  cost  $330,- 
000:  Webster  Ave.  bridge,  estimated  cost  $250,000:  106th  St. 
bridge,  estimated  cost  $250,000;  Belmont  Ave.  bridge,  esti- 
mated cost  $250,000.     L.  E.  McGann   is  Commr.  of  Pub.   Wks. 

I>eorta,   III The   Chicago.    Rock   Island   &   Pacific   R.R.    has 

notified  the  City  Council  that  it  has  accepted  the  plans  pre- 
pared by  Hendrlck  &  Cochrane,  Engrs.,  Kansas  City,  Mo.,  for 
the  construction  ot  a  viaduct  at  Bridge  St.  J.  B.  Berry,  Chi- 
cago, is  Ch.  Engr. 

Den  MolneH,  Iowa — The  Board  of  County  .Supervisors  has 
decided  to  spend  $30,000  during  the  coming  year  for  the 
construction   of   permanent    bridges.      James   U.   Uhl    is   Superv. 

+Wlchlta,  Kan, — The  Board  of  County  Commissioners  has 
awarded  contracts  for  bridge  construction  as  follows:  to  the 
MISSOURI  VALLEY  BRIDGE  &  IRON  CO..  St.  Louis,  Mo., 
at  $5149,  for  a  bridge  in  Valley  Center  Township;  to  the 
WICHITA  CONSTRUCTION  CO.,  Wichita,  at  $4625.  for  a 
bridge  In  Park  Township.     Noted  Nov.  28. 

.\iliany.  Mo. — The  Board  of  Commissioners  of  Gentry 
County  has  decided  to  construct  a  steel  span  bridge,  100  ft. 
long.     John  B.  Ray  is  Engr.-ln-charge. 

Chlillcothp.  Mo. — The  City  Council  has  passed  a  resolution 
Instructing  the  Chicago,  Burlington  &  Qulncy  R.R.  and  the 
Wabash  R.R.  to  construct  a  steel  bridge  over  the  tracks  at 
the  foot  of  Locust  St. 

■\Vayneiivlile,  Mo, — We  are  officially  advised  that  bids  will 
be  received  about  May  1,  by  the  County  Court  of  Pulaski 
County,  for  thi-  construction  of  a  steel  bridge  across  the 
Gasconade  River,  at  Mayes  Ford.     Noted  Jan.  2. 

Spnknnr,  Wnnb. — The  Northern  Pacific  Ry.  has  asked  the 
approval  of  thf  department  of  public  works  of  plans  for  a 
$25,^89  detour  viaduct,  which  Is  to  handle  the  Sprague  Avi-, 
and  l)lvlHlon  St.  traffic  during  the  construction  of  the  grade 
separation  work  at  this  point  In  connection  with  thi>  general 
Kraile  separation  plan.  The  temporary  viiiduet.  to  thi-  cost 
of  which  both  the  Northern  Pudflc  Ry,  and  the  Washington 
Water  Power  Co.  are  to  contribute,  will  begin  at  the  Intir- 
Bectlon  of  Riverside  Ave.  and  Division  St.,  continue  northeast 
on  Riverside  Ave.  to  the  point  where  the  alley  between 
Itlvirslde  and  Main  Aves..  intersect,  then  turn  north,  car- 
rying the  roadway  and  streetcar  tracks  over  the  Northern 
I'acltic  freight  sheds  and  right  of  way.  The  viaduct  Is  to 
run  north  on  Hllliard  St.  at  this  point  as  far  as  Hprngue  Ave., 
turning  east  on  Hprague  and  continuing  to  Hpokun<r  .St.  J. 
D.  Koren,  Spokane,   Is  Div.   Engr. 

Han  PranriNco,  Calif. — We  are  ofllclal'ly  advised  that  the, 
preliminary  work  of  making  borings  ,-ind  tests  for  the  con- 
struction of  a  new  railway  and  higliwny  bridge  across  Hulsun 
Bay.  at  Chlpps  Island,  for  the  Oakland  Antwich  &  Eastern 
Ry.,  are  now  being  made.  Plans  will  be  ready  In  about  60 
days.  The  eKtImated  cost  Is  $1.«00.000.  Waddell  &  Harring- 
ton, 1012  Baltimore  Ave.,  Kansas  City,  Mo.,  are  the  Engrs.- 
In-charge.      Noted    Nov.    7. 


Kincardine.    Ont Bids    will    be    received    until    Jan.    27,    by 

the    County    Clerk,    for    the    construction    of   a    center   pier    for 


Toronto,  Ont The  citizens  have  voted  to  construct  a  via- 
duct at  Bloor  St.  to  provide  a  right  of  wav  for  the  Civic 
streetcar  service.  The  estimated  cost  is  $2,500,000.  R.  C 
Harris  is  City  Engr. 

AVATER    Sl'PPLV — IRRIGATION 

IVcw  Dnrham,  N.  H. — The  South  Eastern  New  Hampshire 
Water  Supply  Co.  will  ask  a  charter  from  the  State  Legisla- 
ture to  install  a  gravity  water  system  to  serve  Portsmouth, 
Dover,  Rochester,  Somersworth,  Farmington,  Salmon  Falls, 
and  possibly  Newmarket,  Newfleld  and  Exeter.  The  supply 
will  be  obtained  from  Merry  Meetin  Lal<e.  in  New  Durham. 
Dudley  &  Sawyer,  Manchester,  are  Consult.  Engrs. 

Roche.xter,  Jf.  H. — F.  B.  Preston,  Mayor,  has  recommended 
to  the  City  Council  the  installation  of  a  larger  water  main 
from  Round  Pond,  to  connect  with  the  main  below  the  reser- 
voir, and  the  construction  of  a  new  gatehouse  at  Round  Pond. 

BoMton,  Mass. — Bids  will  be  received  by  the  Supply  Depart- 
ment until  Jan.  27.  for  .supplying  55.000  lb.  of  composition 
castings,  1,125,000  lb.  of  miscellaneous  iron  castings,  and  35 
tons  of  4-in.,  150  tons  of  6-in..  600  tons  of  8-in.,  650  tons  of 
10-in.,  900  tons  of  12-in..  700  tons  of  16-in.,  and  SO  tons  of  30- 
in.  c.-i.  water  pipe,  also  50  tons  of  special  castings.  J. 
Edward  Mullen,   Tremont  Bldg.,   is  Supt. 

+Providence,  R,  I. — A  contract  to  furnish  hydrants  and 
water  gates  tor  the  water-works  was  awarded  by  the  Board 
of  Contract  and  Supply,  Jan.  2,  to  the  COUGHLIN  VALVE  CO., 
Boston.  Mass.,   at  .$12,563. 

+Frceport  (1..  I.),  N.  Y, — According  to  press  reports,  a 
contract  to  extend  the  water  and  light  plants  has  been 
awarded  to  the  WILLIAM  M.  SHKKHAN  &  CO.,  at  $17,970. 
Plans  were  prepared  by  William  R.  Smith,  Engr. 

New  York.  N.  Y. — We  are  offlciallv  advised  that  the  date 
for  receiving  bids  for  the  construction  of  the  Jerome  Park 
Filters,  Boroughs  of  Manhattan  and  Bronx,  has  been  post- 
poned until  2  p.m..  Jan.  23.  The  contract  includes  about  800,- 
000  cu.yd.  of  excavation  and  about  350.000  cu.yd.  of  concrete 
masonry,  with  piping,  valves,  strainer  system,  operating 
tables,  apparatus  for  handling  and  applying  chemicals,  etc. 
The  bids  will  be  received  by  Henry  S.  Thompson.  Comr. 
Water  Supply,  Gas  and  Electricitv.     Noted  Dec.  5. 

Bids  will  be  received  by  the  Board  of  Health  until  Jan.  17, 
for  furnishing  and  delivering,  as  required,  pipe,  fittings,  stop 
cocks,  valves  and  miscellaneous  plumbers'  and  steamfitters" 
supplies  and  hardware,  to  the  hospitals  of  the  Department 
of  Health,   during    the   year  191S. 

W'vMt  Winflpld.  N.  Y.. — The  Conservation  Commission  has 
approved  the  maps  and  plans  submitted  by  the  village  for  the 
installation  of  a  water  svstem.  The  system  is  estimated  to 
cost  $33,000.  'W.  G.  Stone,  Mann  Bldg,.  Utlca,  N.  Y.,  Is  Con- 
sult.  Engr..     Noted  Nov.   7. 

(iarfleld,  N.  J, — The  Borough  Council  contemplates  enlarg- 
ing its  plant,  and  connecting  it  with  the  system  of  the  Ac- 
quackanonk  Water  Co.      Anton  L.   Petersen  is  Engr. 

Hanthorne,  N.  J. — According  to  press  reports,  H.  J.  Harder, 
Boro.  Engr.,  has  completed  preliminary  f)lans  for  a  water 
system  here,  estimated  to  cost  $100,000.  The  plans  Include  a 
pumping  station  and  a  reservoir. 

+Nen-  nruDNwIck.  N.  J. — Bids  for  constructing  a  mechani- 
cal filtration  plant  of  6,000,000  gal.  dallv  capacity,  were  re- 
ceived bv  the  Water  Commissioners,  Dec.  30.  as  follows:  Pitts- 
burgh Filter  Mfg.  Co.,  Pittsburgh,  $124,575:  Norwood  Engi- 
neering Co.,  Florence.  Mass).,  $136,675:  Roberts  Filti-r  Mfg.  Co., 
Darbv.  Philadelphia,  $123,25.S;  Nicola  Filt<-rlug  Co.,  Pittsburgh, 
$137,260:  Ni-w  York  Continental  Jew4.ll  Filtration  Co.,  New 
York,  $119,725;  John  W.  Danforth  Co..  Buffalo,  $108,000.  Plans 
were  prepared  by  George  \V.  Fuller,  Consult.  Engr.,  170  Broad- 
way,   New   York.      Noted    Dec.    26. 

ItamNpy,  N.  .1 — We  are  ofllelally  advised  that  bids  will  be 
received  by  the  Borough  Council  until  8  p.m.,  Feb.  4,  for  con- 
structing a  complete  water  system.  The  contract  Involves 
about  11  miles  of  c.-l.  water  mains,  from  4  to  10  In.,  a  pump- 
ing plant,  pumps,  a  caisson  well  and  a  1,000,000-gaI,  reservoir. 
Henry   R.   Parvin   Is  Boro.   Clk. 

PKtNbnrirh.  Pcnn. — Bids  will  be  received  bv  the  Depart- 
ment of  Public  Wfuks  until  10  a.m.,  Jan.  20.  for  furnishing 
and  Installing  boilers  and  appurtinances  in  the  Brilliant 
Pumping  Station.  Contract  13A:  and  for  furnishing  and  In- 
stalling coal-handling  machinery  In  the  Brilliant  Pumping 
Station.  Contract  13B.  Spi-clfieatlons  may  be  obtained  In  the 
Contract  Offlci-s,  432  Oliver  Bldg.     Joseph  G.  Armstrong  Is  Dlr. 

Rnnkin.  Penn, — We  are  officially  advised  that  Chester  & 
Fleming,  Consult.  Engrs.,  Pittsburgh,  have  been  ri-talned  to 
Invisllgate  and  report  on  the  water  system,  with  a  view  to 
rebuilding. 

Wcxtomport.  Md,^Accnrdlng  to  pri-ss  reports,  bids  are 
being  received  liv  Brady  Bros.,  12  Welsh  St..  Frosthurg,  Md.. 
for  furnishing  lO'.OOO  ft.  of  1"    "  ~       "      "" 

recentlv    awarded    a    contrni 
Westernport.     Noted  Oct.  24, 

'WnahlnKton,  n,  C, — The  following  bids  wore  received  at 
the  olllee  of  the  CommlssloniMS  of  the  District  of  Columbia. 
.Ian.  3.  for  furnishing,  delivering,  and  enacting  three  steel 
water  towers  for  use  of  the  water  department:  Des  Moines 
Bridge  a  Iron  Co..  Plltslnirgh,  Penn..  $12,930;  alternate. 
$14,030  and  $12,100;  Chicago  Brass  *  Iron  Works,  105th  and 
Phoog   Sts.,   Chicago,    til.,    < A)    $14,450;    (B)    $16,200. 

rirnham,  Vn. — The  town  conlemplnfes  extensions  and  Im- 
provements to  the   water  system.     ,1.   M.  Smith   Is  Mayor. 

Whrrilnir,  W.  Vn. — Bids  will  be  received  at  the  office  of 
the  County  Auditor,  until  Jan.  20,  for  laving  about  one 
mile  of  water  main,  with  the  neceasary  hydrants,  valves  and 
boxes.    In    Warren    Township, 
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■  >iirham.  \.  C— Cilli.T-  C.  White,  CotiHult.  Knur..  CtiMilolli-, 
N.   <'..    is   in;ikln>?   In  vest  iKalloiia    I'oi-  ii   now   WiUcr  .mh|ii)I.v. 

(iiixloiilii.  %.  C— we  iiif  ollUliUIy  ii.lvla.U  that  \hi,u\h  I'di- 
$10.1111(1  .iTf  iDi-  anlr  hiTf.  the  jjiDrrcds  to  hv  used  for  i-xtrnd- 
Imk  the  watLi-  systfin.  .lainrs  H.  Hanltin  Is  Town  Clk.  Noliii 
l>i'C.    l!i. 

(iolilnhoro.  N.  C. — Ollbi-it  C.  White,  Consult.  ICnKr..  Chiii- 
lolti-.  N.  C.  Is  preparinK  plans  and  .spfcllloallona  for  an  lUr- 
Iriiiil  i)UinpinK  station  and  a  tUtiatlon  plant  for  Ihr  watiT 
a.v.st.'Mi  h.T... 

ItiilflKh.  N.  C— Aicoi-dlns-  to  pit-ss  reports,  the  Hoard  of 
Aldi'inu'n  has  asked  the  (Jeneral  Assembly  for  the  authority 
to  Issue  bonds  for  $400,000  for  acquiring  a  municipal  water 
sv.stem.  J.  N.  Hazlehurst,  Atlanta,  Ga.,  Is  (^onsult.  EnRr. 
Noleil    Dec.   26. 

Chiirli-Nton.  S.  <'. — Uids  will  be  received  bv  the  Street  De- 
partment until  7  p.m.,  Jan.  30,  for  furnlshlnk  and  dellverlnt; 
iron  castings  for  the  year  11)13.  .Specifications  will  be  fur- 
nished on  application.     J.  H.  DinBic  is  City  Kntfr. 

Jiu-kitanvillf,  Fin. — The  Lake  Worth  ]>lBht,  Water  *  lee 
Co.  is  belnK  incorporated  here  to  supply  water  and  liKhl  to 
the  surrounding  towns  and  territory. 

MiiillNon,  Flu. — Bonds  for  $5000  have  been  voted  for  laying 
water    mains.      For   particulars,    address    the    Mayor. 

+  llll».vi.  MlMH. — Contracts  have  been  awarded  by  the  City 
Council  as  fi>ll(iws:  Constructing-  new  reservoir  anil  pumi> 
house,  to  C.ILIO.S  ll.\RK.\i.;.'-;s.  i;iloxl,  at  $4597;  laylnK  pipe,  to 
the  C()0PKH-<1I;1':KI;  Ch,.  r.iloxi.  at  $2S87.  E.  L.  Castanera 
is  .Su|)t.    W.-WUs.      Not  ■d    lie,-.    IM. 

Shr»*vt'p«»r<,  I.ii.—  AiiM.tdinK  to  press  reports,  an  election 
has  hern  call. Ml  r.n-  i.'.  I..  I.  to  vote  on  a  bond  issue  of  $300,000, 
for  the  purcliase  .ii'  tlw  lands  surrounding  Cross  Lake.  It  Is 
intended  to  us.-  till-  territory  for  a  reservoir  for  the  water 
system.     J.  H.   Eastham   is  Mayor-. 

Cleveland,  Ohio — The  Water  Department  has  decided  to 
construct  the  West  Side  Tunnel  for  the  water  system,  by 
direct  labor.  It  is  estimated  that  the  work  can  be  done  in 
this  way  at  a  cost  of  $900,000;  the  lowest  bid  received  from 
a  contractor  was  $1,062,800.  The  tunnel  will  be  about  four 
miles  long,  extending  from  Wedgewater  Tark  shore  to  the  new 
intake  crib.      Noted  Dec.   12. 

Olendnle.  Ohio — John  W.  Hill  &  Sons,  Consult  Engrs.,  Cin- 
cinnati, Ohio,  are  preparing  plans  for  raising  the  standpipe 
and  laying  additional  mains.  Estimated  cost,  $7000.  Bids 
will   probably   be  asked  in  March   or  April. 

Kenniore,  Oho — The  Payne  Engineering  Co.,  Second  Na- 
tional Bank  Bldg.,  Akron,  Ohio,  Is  preparing  plans  for  a 
w.ater  sj-stem    here. 

^VIIIouKhliy,  Ohio — Bids  will  be  received  by  the  Board  of 
Public  Affairs  until  Feb.  22,  for  furnishing  material  and 
constiucting  a  1.000,000-gal.  mechanical  water  purification 
plant,  according  to  plans  prepared  by  Burgess  &  Long.  Con- 
sult.  Engrs.,   Columbus,   Ohio.      P.   P.   Saxton    Is  Clk.   of  Bd. 

Moutpeller,  Inil. — The  only  bid  received  by  the  City  Coun- 
cil, Dec.  26,  for  the  franchise  to  maintain  and  operate  a  -water 
and  light  plant  for  a  period  of  15  years,  was  submitted  by 
Charles  McCauley,  Montpelier.     Noted   Dec.   19. 

Grand  Rnplds,  Mich. — We  are  offlcially  advised  that  bonds 
for  $100,000  have  been  sold  for  extending  the  water  mains.  L. 
D.  Cutcheon  is  Mgr.   Bd.    Pub.  Wks.     Noted  Jan.   2. 

+  Kalamazoo,  Mich. — We  are  offlclally  advised  that  the  con- 
tract to  furnish  about  500  tons  of  4-  to  12-in.  c.-i.  water 
pipe  has  been  awarded  to  the  U.  S.  CAST  IRON  PIPE  & 
FOLTNDRY  CO.,  Chicago,  TU.,  at  $9122.  The  other  bids  -were: 
McWane  &  Rice,  $9138;  Massillon  Iron  &  Steel  Co.,  $9208: 
American  Cast  Iron  Pipe  Co.,  $9755:  James  B.  Clow  &  Sons, 
$9224;  R.   D.   Wood  &  Co.,    $9994.      Noted  Jan.   2. 

Cnrpentersville,  III. — According  to  press  reports,  bonds  for 
$18,000  have  been  voted  for  installing  a  -water  system  here. 
Noted    Dec.    26. 

Chicago.  III. — Bids  will  be  received  by  the  Department  of 
Public  Works,  until  11  a.m..  Jan.  17,  for  furnishing  and  de- 
livering hydrant  and  stop  valve  castings  to  the  water--works 
shops,  2304  South  Ashland  Ave.  Bids  will  be  received  by  the 
Department  of  Public  Works  until  11  a.m.,  Jan.  20,  for  fur- 
nishing and  delivering  at  the  meter  shop,  1330  Indiana  Ave., 
75  %-in.,  300  ■■J.l-in.,  200  1-in.  and  200  2-ln.,  disk  -water  meters. 
L.  E.  McGann  is  Comr.   Pub.  Wks. 

MoIIne,  III. — The  Engineering  Department  is  preparing 
plans  tor  constructing  water  mains  and  sewers  in  the  district 
bounded   by   34th   and   55th   Sts.,    Eleventh   Ave.   and    the   river. 

I.a  Crosse.  Wis. — The  lowest  bid  received  by  the  Board  of 
Public  Works,  for  laying  a  pipe  line  to  the  new  wells,  was 
submitted  by  the  J.  W.  Turner  Improvement  Co.,  Des  Moines. 
Iowa,  at  $17,899. 

Boyd.  Minn. — Bids  will  be  received  bv  A.  J.  Mattke,  "Village 
Clk.,  until  7:30  p.m.,  Jan.  21,  for  extending  the  -water  system. 
The  contract  Includes  building  a  cement  block  addition  to  the 
present  water-works  building,  laying  c.-i.  mains,  specials, 
hydrants,  etc.  Plans  and  specifications  may  be  obtained 
from  the  Village  Clerk,  or  from  Earle  D.  Jackson.  Consult. 
Engr.,  St.  Paul.  Minn. 

Mount  Iron,  Minn. — Bids  will  be  received  until  Jan.  2S  by 
the  Village  Council,  for  $50,000  water  bonds.  George  Eilert- 
sen    is  Village  Recdr. 

Shakopee,  Minn Bonds  for  $10,000  have  been  sold  for  ex- 
tending the  water  system.  Bids  will  probably  soon  be  asked 
for  construction  work.  H.  P.  Marx  is  Chn.  Water  Comn. 
Noted    Nov.    21. 

Mulberry,  Kan. — Bonds  for  $45,000  have  been  voted  for  the 
inst.allation  of  a  water  system  and  an  electric-light  plant 
here.  Bids  will  probably  soon  be  asked  for  construction 
work,  from  plans  prepared  bv  E.  T.  Archer  &  Co.,  Consult. 
Engrs..  New  England  Bldg.,  Kansas  City,  Mo,  H.  L,  Gees  is 
City  Clk.     NotedNov.  28. 

Doniphan,  Neb — We  are  offlciallv  advised  that  bids  will 
be  received  by  the  Board  of  Trustees  until  1  p.m.,  Jan.  16, 
for   constructing   a   complete   water   system   and   electric-light 


plant.  Kstlnialed  cost,  $18,000.  Plans  and  specUlcatlons  are 
on  llle  at  the  olllie  of  L.  (J.  Scudder,  Village  Clk.,  and 
at  the  olllce  of  (.'harleB  F.  Slurtevanl,  Consult.  Engr.,  Molii- 
regi-,    Neb.      Noted    Dec.    12. 

<:rand  islinid,  \el>.— The  date  of  receiving  bids  for  the 
proposed  tluei-  deep  wells  has  been  extended  to  8  p.m.,  Feb. 
5.      II.   K.  clllToTd  Is  City  Clk.     Noted  Dec.  26. 

Mueoln.  \rU. —  Hhls  will  be  received  by  RoHcoc  C.  Ozman. 
Cltv  Clk.,  irntll  noon,  ,Ian.  23,  for  furnishing  and  erecting  a 
500-hp.  water-tube  bollir-,  one  chain  grate  stoker  for  a  500- 
hp.    boiler,    and  one   for-  a   250-hp.    boiler. 

MelntoHh,  S,  D, — We  are  olflclally  advised  that  bids  will 
probably  bi-  asked  about  Mar.  1,  for  constructing  a  stei-1  tower 
and  tank,  and  three  blocks  of  water  mains.  Estimated  cost, 
$S00(].     John  .1.    Flaherty  Is  City   Audr.      Noted  Jan.   2. 

+  illlllnKs,  Mont. —  We  are  offlclally  advised  that  the  con- 
tract to  ennstiiiet  the  necessary  pipe  lines,  distributing  canals 
and  pumping  plants  for  the  proposed  Irrigation  system  of 
the  Loekwood  Irrlgatb'U  District,  has  been  awarded  to  fi.  S. 
WEI.SOIINS,  Stillwater,  Minn.,  at  $81,000.  Bids  were  opened 
Jan.   6.      E.    1>.    Ford   Is   Secy.      Noted  Jan.    2. 

Illlllnes,  Mont. — According  to  press  reports,  an  elei-ilon 
will  soon  be  called  to  vote  on  a  bond  issue  of  $600,000  foj-  the 
installation   of  a   municipal  water   system. 

Drexel,    Mo E.    T.    Archer    &    Co.,    Consult.     Engrs.,    New 

England  Bldg..  Kansas  City,  Mo.,  have  prepared  preliminary 
plans  for  the  installation  of  a  water  system  here.  An  elec- 
tion will  soon  be  called  to  vote  on  a  bond  issue  of  $40,000  for 
this  wfirk. 

Mnryvllle,  Mo. — The  city,  which  recently  purchased  the 
plant  of  the  Maryville  Water  Co.,  contemplates  an  expenditure 
of  $30,000,  for  extensions  and  Improvements  to  the  system. 
Noted    Oct.    31. 

niB  SprlngH.  Tex. — The  city  has  issued  bonds  for  $50,000 
for   the   installation   of  a   water  system.      Noted  Nov.    28. 

Uenison,  Tex. — The  city  contemplates  a  bond  issue  of 
$40,000  for  the  installation  of  a  filtration  plant  for  the  water 
system.     A.   W.  Acheson  is  Mayor. 

Urnnbury.  Te.v,- — Preliminary  plans  have  been  prepared  for 
extending  the  water  system.  Estimated  cost,  $15,000.  J.  B. 
Ross    is   Mayor-. 

+(irandfnllH,  Tex. — The  Consolidated  Reservoir  Co.  has 
awarded  a  contract  to  J.  J.  WHE.\T,  Grandfalls,  for  the  con- 
struction of  an  extension  to  Its  irrigation  canal.  The  com- 
pany will  also  construct  several  storage  reservoirs. 

Collin.sville.  okla. — Bonds  for  $40,000  have  been  voted  for 
muni<-ii)al  iiiiipr  i.vements.  It  Is  intended  to  expend  $20,000 
for  inipi  living  the  water  system  and  the  electric-light  plant, 
$5000  I'nr  a  siwage  disposal  plant,  and  the  remainder  for 
street   work,  etc.      W.   F.  Keller  is  Engr-.     Noted  Dec.  26. 

Guthrie,  Okla. — The  City  Commissioners  contemplate  drill- 
ing an  artesian  well,  2000  ft.  deep,  in  one  of  the  city  parks. 
Bids   will   probably  soon   be  asked. 

Sapnipa.  Okla. — We  are  offlciallv  advised  that  bids  will  be 
received  until  Feb.  1,  for  $75,000  water  and  sewer  bonds.  The 
bonds  were  issued  for  extending  the  water  and  sewer  sys- 
tems, changing  from  electric  to  steam  power,  and  ripraping 
Dam  3.  H.  K.  Howard  is  City  Engr.  S.  J.  Smith  is  Mayor. 
Noted  Jan.   2. 

+Phoenlx,     Ariz.. — A     contract     has     been     awarded     to     the 

GRANT  BROS.  CONSTRUCTION  CO.,  Security  Bldg.,  Los 
Angeles,  Calif.,  for  widening  the  Grand  Canal,  for  the  Salt 
River  Valley  Water  Users'  Association,  at  13V.C.  per  cu.vd.  for 
excavation.     About  25,000   cu.yd.  -ivlll   be  moved. 

Centralla,  \Va.<«h, — We  are  officially  advised  that  the  city 
will  install  a  municipal  water  system,  the  supply  to  be  ob- 
tained from  the  North  Fork  of  the  Newaukee  River,  16  miles 
from  the  city.  Estimated  cost.  $170,000.  Bids  will  probably 
be  asked  the  latter  part  of  March.  Stanley  Macomber  is  Citv 
Engr.      Noted   Nov.   7. 

+  Farniington.  \Vash, — The  contract  to  construct  a  water 
system  here  has  been  awarded  to  FOSTER  &  TRIMBLE, 
Spokane.  Wash.,  at  $7892.     Noted  Oct.  31. 

+Hood  River,  Ore. — The  contract  to  construct  Divisions 
1,  3  and  4  of  the  water  system  has  been  awarded  to  the 
RELIANCE  CONSTRUCTION  CO..  Portland.  Ore.,  at  $44,021. 
Bids  were  opened  Dec.  23,  by  H.  L.  Howe,  City  Recdr.  Plans 
were  prepared  by  Newell.  Gasset  &  Walsh,  Consult.  Engrs., 
Portland.      Noted   Oct.    10. 

Burliank,  Calif. — An  election  will  soon  be  called  to  vote 
on  a  bond  issue  of  $50,000,  for  the  installation  of  a  municipal 
water  system. 

■fFullerton,  Calif. — The  contract  to  construct  a  water 
system  here  has  been  awarded  to  E.  D.  VINCENT,  Oakland 
Calif.,  at  $45,000.  Plans  were  prepared  by  Sloan  &  Robson, 
Consult.  Engrs..  Nevada  Bank  Bldg.,  San  Francisco.  Bids 
were  opened  Dec.  9.     Noted  Dec.  5. 

+I.ongbeaoh.  Calif. — A  contract  has  been  awarded  to  the 
LAYNE  &  BOWLER  CO..  900  Santa  F«  Ave.,  Los  Angeles,  at 
$8000,  by  the  Southern  California  Edison  Co.,  for  sinking  a 
well  and  constructing  a  derrick  at  the  plant  of  the  company. 

I.OS  Angreles,  Calif. — Bids  for  constructing  a  water  tank  at 
the  Los  Angeles  County  Farm  -were  received  by  the  Board  of 
Supervisors  of  Los  Angeles  County,  Dec.  30,  as  follows: 
Llewellyn  Iron  Works.  $10,975:  Western  Boiler  &  Steel  Co.. 
$11,600;    Security   Construction   Co.,    $9533.      Noted   Dec.    26. 

Redlands,  Calif. — Bids  will  be  received  by  the  City  Trus- 
tees until  1  p.m..  Feb.  5.  for  furnishing  and  installing  a  power 
plant  capable  of  furnishing  600  hp.  for  the  municipal  water 
system.     George  S.  Hinckley  is   City  Engr. 

San  Francisco,  Calif. — According  to  press  reports,  bids 
will  be  received  by  the  Panama-Pacific  Exposition  Commit- 
tee until  Jan.  28.  for  installing  a  high-pressure  system  and 
a  water  service  system  at  the  exposition  grounds.  The  con- 
tract includes  about  9%  miles  of  6-  to  16-in.  pipe  line  and  180 
hydrants. 
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Santa  Barbara,  Calif. — The  city  contemplates  an  expendi- 
ture of  538,000  tor  constructing  a  tunnel  for  the  water  system. 

+Veiiice,  Calif. — A  contract  to  furnish  pipe  to  the  Water 
Department  has  been  awarded  to  the  U.  S.  CAST  IRON  PIPE 
&  FOUNDRY  CO..  San  Francisco,  Calif.,  at  $36.50  per  ton 
for   8-in.   c.-i.   pipe. 

Watts,  Calif. — We  are  officially  advised  that  the  town 
will  install  a  municipal  water  system,  estimated  to  cost 
$50,000.  The  supply  will  be  obtained  from  wells  250  ft.  deep. 
J.  S.  Lange.  Plumbing  Inspector,  and  the  City  Engineer  are 
preparing  plans.     Noted  Dec.  12. 

SEWERS 

Nashua,  Jf.  H William  H  Barry,  Mayor,  has  recommended 

to  the  City  Council  the  extension  of  the  Lake  St.  sewer.  G. 
P.    Winn   is    City    Engr. 

Fltchburg,  MaMH. — It  is  expected  that  bids  will  be  asked 
early  in  the  spring  for  the  remainder  of  the  improvements 
to  the  sewer  system.  David  H.  Hartwell  is  Engr.  for  Sewer 
Comrs.  Jletcalt  &  Eddy,  20  Beacon  St.,  Boston,  are  Consult. 
Engrs.  __ 

Hazardrllle,  Conn. — Surveys  will  probably  soon  De  started 
for  the  installation  of  a  sewer  system  here.  Frank  Rosen- 
berger  is  a  member  of  the  Bd.  of  Selectmen. 

Orange,  Conn. — An  election  will  probably  soon  be  held  to 
vote  on  an  appropriation  for  installing  a  sewer  system  in 
the   Davin   Rock   District. 

.\Ibany,  X.  V. — Stephen  B.  Vernon,  previously  connected 
with  the  Intercepting  Sewer  Board  of  Syracuse,  N.  Y.,  has 
been  appointed  engineer  in  charge  of  the  proposed  new  server 
system  here,  which  is  estimated  to  cost  $1,000,000.  Hering  & 
Gregory.  170  Broadway,  New  Y'ork,  are  Consult.  Engrs. 
Noted   Dec.    26. 

Freeport,  (L.  I.)  Jf.  Y, — The  State  Health  Department  has 
approved  the  plans  prepared  by  Alexander  Potter,  Consult. 
Engr.,  50  Church  St.,  New  Y^ork,  for  the  construction  of  a 
sewer  system  and  a  sewage  disposal  plant  here.  The  plans 
provide  for  a  pumping  plant  equipped  with  three  centrifugal 
pumps  having  a  total  capacity  of  5.500.000  gal.,  and  a  dis- 
posal plant  to  consist  of  a  settling  tank,  intermittent  sand 
filters  and  auxiliary  sludge  beds.     Noted  Dec.   26. 

Lanrence,    (I..    I.)    N.   \ The    Board    of    Trustees    has    had 

plans  prepared  for  the  installation  of  a  sewer  system  and  a 
sewage  disposal  plant  in  the  Bannister  Creek  Valley.  Since 
the  plans  were  completed,  it  has  been  suggested  that  the 
system  might  be  installed  at  less  cost  if  Inwood.  Cedarhurst 
and  Woodmere  be  included  in  the  system,  with  one  disposal 
plant  situated  on  the  Jamaica  Shore.  An  election  will  soon 
be  called  to  vote  on  the  proposition.  Hobart  Porter  is  Vil- 
lage  Pres. 

New  Y'orii,  >'.  \. — According  to  press  reports,  the  bids  re- 
ceived by  Maurice  E.  Connolly,  Pres.  Boro.,  of  Queens.  Dec. 
30,  for  constructing  the  main  outlet  trunk  sewer  for  the 
Corona  District,  have  been  rejected.  The  contract  will  prob- 
ably  be    readvertised.      Noted   Jan.    9. 

SyravuMe,  N.  Y. — Bids  will  be  received  by  the  Board  of 
Contract  and  Supply  until  1:30  p.m.,  Jan.  20.  for  furnishing 
material  and  laying  12-  and  15-in.  pipe  sewer  in  various 
streets.  Plans  and  specifications  are  on  file  at  the  office  of  the 
Board.     George  J.  Metz  is  City  Clk. 

Fairvlew,  !V.  J. — The  town  contemplates  the  installation 
of  a  sewage  disposal  plant. 

SreaucuH,  N.  J^— At  the  election  held  Dec.  31,  the  citizens 
voted  for  the  installation  of  a  sewer  system  for  the  Clarend*»n 
Section.  Plans  for  this  system  have  been  prepared  by  Sebas- 
tian   Maulbeck,    Boro.    Engr.      Noted    Dec.    19. 

Tenafly,  .V.  J. — We  are  officially  advised  that  bids  will  be 
probably  be  asked  in  May  or  June  for  constructing  sewer 
main,  laterals,  pumping  station  and  a  sewage  disposal  plant. 
Estimated  cost.  $215,000.  Watson  G.  Clark  is  City  Engr. 
P.   L.   Colver   Is  Mayor.      Noted   Dec.   12. 

Carbondale,    I'enn Bids    will    be    asked    some    time    during 

the  spring  for  the  construction  of  a  sanitary  sewer  systi!m 
and  a  sewage  disposal  plant  here.  The  system  comprises 
about  seven  miles  of  sewers.  R.  J.  GiUis  is  Boro.  Engr. 
Noted   Nov.   21. 

CatonHvllIe,  I'enn. — The  plans  submitted  by  Robert  6. 
Morse.  Engr.,  State  Dept.  of  Health,  for  a  sewer  system  here, 
provide    for    about    18    miles    of    sewers,    and     four    disposa' 

Blants.     one    temporary.       Estimated     cost,      $106,000.       Noted 
iec.    26. 

Jenkintown,  Penn. — Bonds  for  $75,000  have  been  voted  for 
Installing  a  sewer  system  here.  J.  K.  Leatherman  Is  Town 
Clk.      Noted  Jan.   2. 

+Narlli  Ilraddopli,  I'enn. — We  are  officially  advised  that 
the  contract  to  conHtnict  terra  ontta  sewers  In  Verona  St.. 
has  been  awarded  to  PHILLIPS  &  GEORGE.  North  Braddock. 
Bids  were  opened  Ian  3.  George  P.  .Slefers  Is  Boro.  Engr. 
Noted   Jan.    2. 

+Wr«t  Neutnn,  I'enn. — We  are  officially  advised  that  the 
contract  to  e<»nHtruct  sanitary  si-wers  In  various  streets  has 
been  awarded  to  R.  P.  RHODES  &  HON.  McKeesport,  I'enn. 
Bids  were   opened    Dec.    16.      Noted    Dec.    12. 

+WaMhlnirton.  D.  C. — A  contract  to  construct  sewers  In 
the  valley  of  Broad  Branch,  and  In  Military  Road,  between 
Rock  Creek  Church  Road  and  Plney  Branch  Road,  has  been 
awarded  to  the   W.   F.   BRENIZER  CO..  Washington,  at  $67^7. 


Noted    Dei 
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'^LonUvlile,  Ky.— Bids  will  be  received  by  the  Board  of 
Public  Works  until  2  p.m..  Jan.  17.  for  constructing  the  fol- 
lowing HeweiH:  Si-ctlon  3.  32d.  .St.  sewer.  Contract  No.  7, 
Hoctlon  2.  MiidlHon  St.  H.wer.  Contract  No.  B.  Section  2. 
Green  St.  sewer,  f'oiilnict  No.  X.  lllh  &  West  St.  sewers.  Con- 
tract No.  9.  Sih.  Hith  and  .Madison  SI.  sewers.  Ciinlract  No.  10. 
The  estimated  amount  of  work  to  be  performed  and  materials 
furnished   Is  as   follows:     D4U   lln.ft.   36'.in.   sewer,  average   cut 


15  ft.  520  lin.ft.  33-in.  sewer,  average  cut  12  ft.  1S50  lin.ft. 
30-in.  sewer,  average  cut  10  ft.  390  lin.ft.  27-in.  sewer,  aver- 
age cut  S  ft.  1440  lin.ft.  24-in.  sewer,  average  cut  9  ft.  400 
lin.ft.  20-in.  sewer,  average  cut  6  ft.  2010  lin.ft.  18-in.  sewer, 
average  cut  10  ft.  3540  lin.ft.  15-in.  sewer,  average  cut  9  ft. 
250  vertical  ft.   of  man-holes.     Noted  Jan.   7. 

+Brenien,  Ohio — We  are  officially  advised  that  the  con- 
tract to  construct  sewers  in  Storm  Water  Sewer  District  No. 
2.  will  probably  be  awarded  to  WILLIAM  STRACHAN,  Lan- 
caster, Ohio,  at  $9963.  The  other  bids  received  were:  Hen- 
derson &  Houston.  Logan.  Ohio,  $10,058;  Adams  Bros.  Cont. 
Co.,  Zanesville,  Ohio,  $13,150;  Karns  &  Vandenbach,  Franklin, 
Penn..  $11,894;  H.  E.  Miller,  Cols.  Ohio.  $10,033;  Kohbarger  & 
Hoyts.  Marion,  Ohio,  $11,136.  Bids  were  opened  by  E.  T.  Pur- 
vis.  City  Clk.,  Jan.    6.     Noted  Dec.    19. 

Celina.  Ohio — The  W.  J.  Sherman  Co.,  Toledo,  Ohio,  is  com- 
pleting plans  and  specifications  for  the  construction  of  sani- 
tary  and   storm    sewers   here. 

Cleveland,  Ohio — Bids  will  be  received  at  the  office  of  W. 
J.  Springborn,  Dir.  Pub.  Ser.,  until  noon.  Jan.  23.  for  con- 
structing sewers  in  .Arkansas  Ave.,  Belirwald  Ave.,  Cotes  Ave., 
Proctor  Court,  and  various  other  streets.  Plans  and  specifi- 
cations are  on  file  at  the  office  of  the  Chief  Engineer,  Room 
305.   City   Hall. 

Fostoria,  Ohio — The  City  Council  has  instructed  the  City 
Engineer  to  prepare  plans  for  improving  the  sewage  disposal 
plant  to  comply  with  the  recent  order  of  the  State  Board  of 
Health. 

I'tqua,  Ohio — Plans  are  being  prepared  for  constructing 
about  3UO0  ft.  of  4-ft.  concrete  storm  sewer  in  Water  St. 
Albert   Schroeder  is  City  Engr. 

Put-In-Bay,  Ohio — Bids  will  be  received  by  E.  H.  Ritter, 
Village  Clk..  until  7  p.m.,  Jan.  16.  for  constructing  sewers  in 
Sewer  District  No.   2. 

St.  Clairsvllle,  Ohio — All  bids  received,  Dec.  23,  by  E. 
Campbell,  Audr.  Belmont  County,  for  constructing  nine  sew- 
ers with  concrete  heads,  encased  in  concrete,  and  four  con- 
crete  or    rubblestone    culverts,    were    rejected.      Noted   Dec.    19. 

Troy,  Ohio — We  are  officially  advised  that  bids  will  be 
received  by  G.  B.  Hatfield,  Dir.  Pub.  Ser.,  until  noon,  Feb.  4, 
for  constructing  si.x  miles  of  sanitary  sewer.  Alva  W.  Scott 
is  City  Engr. 

+Elkhart,  Ind. — We  are  officially  advised  that  the  contract 

to  construct  the  13th  District  Sewer  has  been  awarded  to- 
the  NORTHERN  CONSTRUCTION  CO.,  Elkhart,  at  $6254. 
Bids  were  opened  by  B.  I.  Bixler,  City  Clk.,  Jan.  8.  Noted 
Jan.   2. 

Fort  Wayne,  Ind. — Frank  Randall.  City  Engr.,  has  pre- 
pared plans  and  specifications  for  the  construction  of  two 
sanitary  sewers,  about  4S  miles  long,  to  serve  northwest 
Bloomingdale. 

South  Bend,  Ind. — Bids  will  probably  soon  be  asked  by  the 
Board  of  Public  Works  for  constructing  about  %  mile  of 
24-in.  vitrified  pipe  sewer  in  Eddy  St.,  two  miles  of  15-  to  24- 
in.  concrete  and  vitrified  pipe  sewer  in  Mishawaka  Ave.,  and 
for  a  12-ft.  reinforced  concrete  storm  and  sanitary  sewer  at 
Bowman  Creek.     W.  S.  Moore  is  City  Engr. 

Champaigrn,  III. — D.  M.  Sizer,  City  Engr.,  Is  preparing 
plans  for  the  Fountain  Head  Sewer.  Estimated  cost,  $10,000. 
W.   Cuughlan   is  Mayor. 

.Molinr,  III — See  item  un^er  Water  Supply — Irrigation. 

.Wilmington,  III. — Plans  and  specifications  have  been  com- 
pleted for  a  sewer  system  here,  estimated  to  cost  $30,800. 
\V.   H.   Carter  is  Secy.   Bd.   Local   Impvls. 

Belmond,  lonn — M.  Tschirgi  &  Sons.  Consult.  Engrs..  Cedar 
Rapids.  Iowa,  have  prepared  plans  for  the  construction  of 
two  miles  of  sewers  and  a  septic  tank  here.  Bids  will  prob- 
ably  soon    be   asked. 

+.Maunlne,  Iowa — We  are  officially  advised  that  the  con- 
tract to  construct  a  sewer  system  here  has  been  awarded  to 
ARTHUR  A.  DOBSON.  Lincoln,  Neb.,  at  $18,873.  Bids  were 
opened  by  M.  Brunneir,  City  Clk..  Jan.  6.  P.  A.  Edqulst, 
Omaha,  Neb.,   is  Consult.   Engr.     Noted   Dec.   5. 

Hil>blnK,  Minn. — According  to  press  reports,  bids  will  be 
received  until  Jan.  21,  for  constructing  an  outlet  to  the  sewer 
south  of   lirookston. 

SnIInn,  Kan. — J.  H.  Dousman,  Consult.  Engr.,  Kansas  City. 
Mo.,  Is  preparing  plans  and  specifications  for  the  construction 
of  a  sewage  disposal  plant  here.     Paul  Wakenhut  Is  City  Engr. 

Rlrbmond,  Mo, — According  to  press  reports,  bids  will  be 
received  by  the  City  Council  until  Jan.  20.  for  constructing  a 
system  of  vitrified  pipe  sewer.s.  estimated  to  cost  $18,000. 
Worley  &  Black.  Kansas  City,  Mo.,  are  Consult.  Engrs.  Noted 
Nov.    7. 

Utile  Hook,  Ark. —  Bids  will  be  received  by  the  Board  of 
Public  AfTali-8  until  noon.  Jan.  20.  for  constructing  sewers. 
aeconlliig  to  plans  and  specifications  on  file  at  the  office  of 
the  Superintendent  of  the   Board.      Fred   A,    Isgrig  Is  Clk. 

+CMlvert,  Tex. —  We  are  officially  advlsid  that  contracts 
for  Installing  a  sewer  system  here  have  been  awarded  l>v  the 
cltv  as  follows:  Furnishing  pipe,  to  the  S.\N  ANTONIO- 
SEWEH  PIPE  CO..  San  Antonio,  Tex.,  at  $4450:  to  the  KOlIN- 
TAIN-SIIAW  ENi-.INICHlNG  CO.,  tr.'nchlng.  $180.S;  CALVKRT 
I^UMMICIt  CO..  furnishing  brick,  $8.26  per  M. ;  cennnt.  $1.95; 
STAUZ  &  SONS,  Cedar  Ha|)ldH.  lowii.  Iliish  tank,  siphons, 
$18.80  each;  ENTERPIilSK  IRON  WORKS,  manhole  covers 
and  frames,  $2.33:  TfCXAS  ItuLLING  RIILI.S.  reinforcing 
steel,  $2.10  per  bar:  IIARTWIOLL  lltoN  WORKS.  Houston, 
c-l.  pipe.  $2.15:  SMITH  &  WHITNEY,  Dallas,  gate  valves, 
$4.    $6.35,    $8.      Noted    Dec.    1% 

+  Eurnirn,  Okln. — The  contract  to  construct  a  sewer  sys- 
t.m  here  has  be.ii  awarded  to  the  .McPIOAY  CONSTRUCTION 
Co..   Little   Rock.  Ark.,  at  $67,250.     Noted  Aug.  8. 

Npokiine,  Wniih,— Itlds  for  constructing  the  Fifth  Ward 
Bubtrunk   sewer  were  received  by  the  Board  of  Public  Works, 
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Jan.  2.  as  follows:  O  Hurgle.  $12,200;  Halcl..  *  IIukkL-la. 
{i:',3-tS:  J.  I-  Wooil,  *11,07S;  DcCanip  &  (Jh.atham.  $11,430; 
.\l<k  Thompson,  Jll.BilS;  <>.  H.  Stiattoti,  $12,400-  .Scott  &  lllckH 
Constiiution  Co.,  $12,349;  J.  W.  liiiylor,  $13,  SOO;  J.  C.  Uiond, 
Si;!.36r.;   FilV   Uios.,  $12,844;  P.  L.   LaiiKon,  $13,447. 

Portliiuil,  Ore. — The  lowest  bid  leculved  by  the  Board  of 
I'liblle  Works,  Dec.  27.  for  constructing  the  East  GUacn  .St. 
ixtenslon  of  the  East  Stark  St.  sewer,  was  submitted  by  Gle- 
liish  &  .loplln,  Portland,  at  $lBfi.l07.  The  other  bids  were: 
Consolidated  Contract  Co.,  $159,731;  Jeffrey  &  liufton.  $158,- 
230;    James    Kennedy    Construction    Co.,    $159,850. 

We  are  oftlclally  advised.  In  connection  with  the  bids 
on  the  third  section  of  the  FJast  Stark  St.  trunk  sewer,  that 
owlnK  to  the  fact  that  a  state  law  had  been  passed  llmlt- 
InK  hours  of  labor  on  public  work.  In  the  Interim  between 
the  preparation  of  the  enKlneer's  estimate  and  the  reception 
of  the  bids,  all  the  bids  exceeded  the  city's  estimate.  Bids 
will  probably  be  readvertised  unless  some  legal  proceedlnKS 
shimid  delay  the  worlt.  This  sewer  will  consist  of  about 
12.000  ft.  of  concrete  sewer  ranKlnp  from  33  to  87  In.  in 
diameter,  besides  a  large  amount  of  pipe  sewer,  manholes 
and  other  appurtenances.  T.  M.  Hurlburt  Is  City  Engr.  Noted 
Jan.  2. 

Alhamlirn,  Calif. — We  are  offlcially  advised  that  bids  will 
be  received  until  Jan.  18.  for  constructing  storm  sewers. 
Estimated  cost,  $15,000.  Olmstead  &  Glllclen,  Wright  &  Cal- 
lender  Bldg.,  I>os  .\ngees.  Calif.,  are  Consult  Engrs.  O.  M. 
Caulk   Is  City  Clk.     .Noted  Nov.   21. 

Ocennalde,  C'nllf. — The  City  Engineer  has  prepared  esti- 
mates and  surveys  for  a  sanitary  sewer  to  serve  40  blocks. 
Estimated  cost,   $20,000. 

Ontario,  Calif. — Bids  will  be  received  by  the  Board  of 
Trustees  until  7  p.m.,  Jan.  20,  for  constructing  an  outfall 
sewer  from  Mailand  and  Plum  Aves.,  to  Dessau  and  Sultana 
Sts..  and  along  Sultana  St.     R.  C.  Brackenridge  is  City  Clk. 

Rlrhmontl,  Calif. —  W.  S.  Farley.  City  Engr..  is  preparing 
plans  for  a  main  outfall  sewer,  which  later  is  to  serve  the 
district   recently   annexed    by   the    city. 

AVInnlpee.    Kan H.    N.    Ruttan,    Engr.,    223   James   Ave.,    is 

preparing  plans  for  e.xtensions  to  the  sewer  system,  estimated 
to   cost    $50,000.      Bids    will    probably    soon    be    asked. 

Bdmonton,  Alta. — The  date  of  receiving  bids  for  the  pro- 
posed trunk  sewer  has  been  extended  to  Jan.  29.  The  contract 
includes  the  following:  Contract  3.  4050  lin.ft.  8-ft.  sewer; 
2200  lin.ft.  6-ft.  6-in.  sewer;  1950  lin.ft.  4-tt.  sewer;  and  ac- 
cessories. Contract  4,  6300  lin.ft.  4-ft.  sewer,  and  accessories. 
Contract  5,  1200  lin.ft.  6-tt.  sewer;  4fi50  lin.ft.  5-ft.  sewer; 
1620  lin.ft.  4-ft.  6-in.  sewer;  and  accessories.  Contract  6.  1400 
lin.ft.  6-ft.  sewer,  2050  lin.ft.  5-ft.  sewer;  3750  lin.ft.  4-ft.  6-in. 
sewer;  3400  lin.ft.  4-ft.  sewer;  and  accessories.  Contract  7, 
4050  lin.ft.  4-ft.  sewer;  3500  lin.ft.  5-ft.  sewer;  and  accessories. 
Contract  S.  4700  lin.ft.  6-ft.  sewer;  4700  lin.ft.  5-ft.  sewer; 
2450  lin.ft.  4-ft.  sewer;  and  accessories     Noted  Jan  9. 

-ATitrontu,  Ont. — Bids  will  be  received  by  H.  C.  Hoeken. 
Mayor  and  Chn.  Bd.  of  Control,  until  noon,  Jan.  21,  for  con- 
structing the  Earlscourt  Outlet;  Western  Section,  which  con- 
sists of  laying  2246  ft.  of  6  ft.  x  S  ft.  10  in.  culver-shaped 
sewer.  Specifications  are  on  file  at  the  office  of  Engineering 
News,   505    Pearl  St..   New  York,   N.  Y. 

STREETS  AND  RO.VDS 

+l,o«rence,  Maxs. — Bids  received  by  the  Commissioners  of 
Essex  County  foi-  construction  of  the  Ijawrence-Methuen 
Blvd.  were  as  follows:  James  M.  Gurdy,  Lawrence,  $49,984; 
T.  A.  Manahan,  South  Hamilton,  $55,228;  James  A.  Gaffey, 
Medford.  $71,892;  JOSEPH  WAGENB.^CH  &  SONS,  Lawrence, 
$47,492  (awarded  contract);  Connors  Bros.  Co.,  Lowell.  $53,850; 
Richard  F.  Hudson,  Melrose,  $57,484:  J.  J.  Evans,  Lowell, 
$49,957;  M.  O'Mahoney  Estate.  Lawrence,  $50,289;  W.  J.  Car- 
roll. Lawrence,   $51,763.     Noted  Jan.   9. 

+  Hnrtford,  Conn. — Contracts  for  state  road  work,  bids 
for  which  were  received  by  the  State  Highway  Commissioner, 
Dec.    31.    have   been   awarded   as   follows; 

Town  of  Cheshire,  1145  lin.ft.  of  macadam  construction 
on  the  Meriden  and  Waterburv  Turnpike,  to  LEONARDO 
SUZIO,  Meriden,  Conn.,  macadam,  $2.20  per  lin.ft.;  telford, 
$2.80  per  lin.ft.;  rubble  drain,  $1  per  lin.ft.;  concrete  walls, 
$7.50  cii.yd. ;  masonry  walls,  $5.25  per  cu.yd.;  dry  rubble  walls, 
$4   per  cu.yd. 

Town  of  Bolton,  791  lin.ft.  of  graded  construction  on  the 
Willimantic-Hartford  Turnpike,  to  PIERSEN  ENGINEERING 
&  CONSTRUCTION  CO.,  Bristol,  Conn..  5750  for  the  grading. 
SOc.  per  lin.ft.  extra  for  telford.  $1.50  per  lin.ft.  for  rubble 
drain.  $8  per  cu.yd.  for  concrete  walls.  $7  per  cu.vd.  for  ma- 
sonry  walls.    $5   per   cu.vd.    for  drv   rubble   walls. 

Town  of  Tolland,  3653  lin.ft.  graded  construction,  to  the 
A.  VITO  CONSTRUCTION  CO.,  Thompson,  Conn.,  $8500  for 
the  grading.  $1  per  lin.ft.  extra  for  telford.  $1.25  per  lin.ft. 
for  rubble  drain.  75c.  per  sq.yd.  for  cobble  gutters,  $10  per 
cu.yd.  for  concrete  walls,  $8  per  cu.yd.  for  masonry  walls,  $G 
per  cu.yd.  for  dry  rubble  walls. 

Town  of  Bloomfleld.  2845  lin.ft.  macadam  construction  on 
the  Simsbury  Road,  including  a  6-ft.  span  concrete  culvert, 
lo  ROBERT  O.  MILLER.  Bloomfield.  Conn..  .V2.45  per  lin.ft. 
for  the  macadam.  $3  per  lin.ft.  for  telford.  .«3.50  per  lin.ft.  for 
rubble  drain.  $5  per  cu.vd.   for  concrete  walls. 

Town  of  Beacon  Falls,  1st  Section.  1640  lin.ft.  gravel  con- 
struction on  the  River  Road,  to  E.  N.  CL.\RKE.  Milford. 
(  onn..  79c.  per  lin.ft.  for  gravel,  $1.79  for  telford.  $1  per 
lin.ft.  for  rubble  drain.  $7  per  cu.yd.  for  concrete  walls. 
*  per  cu  yd.  for  masonry  walls.  $5  per  cu.vd.  for  drv  rubble 
walls:  2d  section.  2350  lin.ft.  gravel  con'struetien  '  on  the 
River  Road,  to  FRANCONI  &  BENEDETTA.  Litchfield.  Con.., 
Jl.dO  per  lin.ft.  for  gravel,  $2.20  per  lin.ft.  for  telford,  $1.25 
Per  lin.ft.  for  rubble  drain.  $9  per  cu.yd.  for  concrete  walls, 
wans""  ^"'^  masonry  walls.   $4  per  cu.yd.   for  dry  rubble 

Town  of  Southington.  1st  Section,  9630  lin.ft.  graded  con- 
st! uction  on  the  Waterbury-Meriden  Turnpike,  including  a 
rn"v«Tw?T™t^x;'^^,^''"UT'"'-  t°  '^"'  -^^  C-  STERNBERG.  JR., 
^?h^  ^^fT^°^  £°-  ^^-st  Hartford,  Conn..  $9900  for  the 
grading,  telford,   75c.  per  lin.ft.  extra;  rubble  drain,  $1.25  per 


per   sg.yd. ;   concrete   walls,    $8    per   cu.yd.;    masonry    walls,    $6 

Pier  cu.yd.;  dry  rubble  walls,  $4  per  cu.yd.;  2d  section,  9153 
In. ft.  macadam  ciuiHtruetlon  on  the  same  turnpike,  to 
LEONARDO  SUZIO.  Meriden,  Conn.,  macadam,  $2.20  per  lin.ft.; 
telford,  $2.80  pir  lin.ft.;  rubble  drain,  $1  per  lin.ft.;  cobble 
gutters.  65c.  per  sq.yd.;  concrete  walls,  $7.50  per  cu.yd.;  ma- 
sonry walls,  $6.25  per  cu.yd.;  dry  rubble  walls,  $4  per  cu.yd. 

Town  of  Orange,  a  section  of  macadam  construction  on  the 
Derby-Mllford  Turnpike,  to  the  It.  D.  PIERCE,  JR.,  CO.. 
Bridgeport,  Conn.,  macadam,  $2.:U  per  lin.ft.;  telford.  $3.25 
per  lin.ft.;  rubble  drain.  $1  per  lin.ft.;  cobble  gutters,  75c. 
per  sq.yd.;  concrete  walls,  $10  pir  cu.yd.;  masonry  walls,  $8 
per  cu.yd.;   dry   rubble    walls,   $fi   per   cu.yd. 

Town  of  Waterbury,  a  section  of  graded  construction  on 
the  Cheshire  Road,  to  FRANCO-M  &  BENEDETTA,  LItchHeld, 
Conn.,  grading,  $11,600;  telford,  95c.  per  lin.ft.  extra;  rubble 
drain,  $1.20  per  lin.ft.;  concrete  walla.  $9  per  cu.yd.;  masonry 
walls,    $5    per    cu.yd.;    dry    rubble    walls,    $4    per    cu.yd. 

Contracts  also  have  been  awarded  for  road  work,  bids 
for   which   were   received  several  days  ago  as  follows: 

Town  of  Morris.  2750  lin.ft.  of  graded  construction  on 
Peck  Hill,  to  E.  G.  PARDEE,  Bethany.  Conn..  $4800  for  the 
grading;  telford,  75c.  per  lin.ft.  extra;  rubble  drain,  $1.25  per 
lin.ft.;  concrete  walls,  $7  i)er  cu.yd.:  masonry  walls.  $4.50  per 
cu.yd.;   dry  rubble   walls.    $3.50   per  cu.yd. 

Town  of  Cornwall,  7850  lin.ft.  graded  construction  on  the 
River  Road  to  the  GOODMAN  &  TRUMBULL  CO..  Litchfield. 
Conn.,  grading,  $11,234;  t.lford,  90c.  per  lin.ft.  extra;  rubble 
drain,  $1.25  per  "n.ft.;  concrete  wall.».  $9  per  cu.yd.;  masonry 
walls,   $5    per  cu.yd.;   dry   rubble   walls,   $4.50   per   cu.yd 

Town  of  Litchfield,  4726  lin.ft.  graded  construction  on  the 
Torrington  Road  to  FRANCONI  &  MAGGONI,  Litchfield. 
Conn..  $4950  for  the  grading.  90c.  per  lin.ft.  extra  for  telford, 
$1   per  lin.ft.   for  rubble  drain. 

Town    of    Woodbrldge,    6000    lin.ft.    gravel    construction    on 
the  .Seymour  Road,  to  R.  D.  DALEY  &  CO..  New  Haven    Conn 
gravel.  $1.80   per  lin.ft.;  telford.  $2.80   per  iin.fr;   rSbb"e  drain! 
$10   per   cu     d       '^°"*^'"''"''  masoniy  and  dry  rubble  walls,  each 

hv  '.hl."n"-  !«•,"»■— Bids  will  be  recived  until  11  a.m..  Jan.  17, 
by  the  Department  of  Public  WorU.s.  for  the  following  street 
[TMu7n'^^'%V  ^"'  P'^^'"^',  <-i"nb,.,land  Ave.,  from  CaVnovra 
^t      -Ih^  ^'^-     ""paving  C(,ttage  St..   from  College  to  Huds.m 

p'ark""A've':'-'''^;iV,?is^<'-"'?ed-'i's'  ^Z"?.   '"''°"    «°"<'    '°    «°"'^ 

II  B^y -^e  "ir-'-lS'--'"f  oi.'ik^a;;d^'"l^eT,i3","f''i'er"T.--  'f^oSi 
of  Battery  Place.  North   River,   for  repairing  the  .-isnhTlt    nav 

b"a1vi<'n"T*o'^r;,ki'n's^'-l?'?^'mr''-    ^'"■"^'    »=-'    '"r^^ 'nJil^'W^^^if;. 

Rn"^.n'  ^f  "tS'^'V  ^'J"'  asphalt  block  roadw,av  pavemenJsTn  thf 
i^  pj-es      ^'^"'''^"an.  as  dlrecTed  during  igiS."^    Chale    Stove? 

to  A,:^?nd'\^t."^^^h  l°s"ph^fll"fo  ^^'^'b'^  ^icil'lZV':ir,2Mt 
^l'  'ii^rJ%^^^^^y,Jl^-<i  fjo-  SU.^?AvT',rcVo'ss'lf{ 
the   Bd  '=J''^i*'o    as    excessive.      J.    J.    Halloran    is    Secy    of 

Ed^'ard'a'^Seri';^  c'lS"    '''''''""    "'•   »°   ''^   <=^«t-'y  ?er''mPn"u'. 

Fe ^"k'^.w  Th'^'S'  •*«■""•— Bifls  Will  be  received  until  8  pm 
Feb.  6  b>  the  Borough  Council,  for  the  imnrovemen}  of  vnri" 
ous  streets  of  the  borough.  The  work  will  include  10^  000 
IV,:^^  of  embankment:  30.000  cu.yd.  of  dre^ig  ng  32  000  so  vd 
?o  vrt  n'V  =i'.°^''  paving;  17.000  sq.'yd.  of  brick  rfpaving  1300() 
?s'nnn  ^f„^J?^  Paving;  40.000  lin.ft.  of  concrete  curb  and 'gutter- 
Lewis  B"k '■  PiuX  r  Jh  ^'t^-  "arrop,  Hopkins  and  Tayl?r,  900 
i^ewis   Bik.,    Pittsburgh,    Penn.,    are    Engrs.-in-Charge. 

Rradentonn.  Fin. — Bids  will  be  received  until  T-in  •>■?  h,r 
the  Commissioner  of  Public  Works  for  37  000  sq  /d  of"  bitu- 
minous concrete,  asphalfic  concrete  or  asphaltic  macadam 
paving  on  vsirious  street.s.  O.  A.  .Spencer  is  Comi-  -J^hJ.  H  S^ 
Jaudon  Engineering  Co.,  .Savannah.  Ga..  is  Engr.  in  Charge! 
th»*"J^,?,r.T!'"^*'''"  P.'»-— Rifls  will  he  received  until  Jan.  21  bv 
pavijg    on    varfn^.l  ^V   ■'■  t"fi?d    brick,    asphalt    and    bitulithic 

in  w"'?;""?:'"''-  Plo— Bids  will  be  received  until  3  p.m..  Feb 
TA.  =  Jl*'"'f'^''"?J"'"^''  ""  Public  Works,  of  the  Board  of  Bond 
af^^Z^ISl  **''■  '-obstruction  of  approximately  98,826  s q  vd 
2/.,.'^  \S"',S"?,,o",a  concrete  base,  on  various  streets  of  the 
city.      H.   Gaillard   is  Chn.   Com.   on  Pub.   Wks.       °"'='''^    "^    "^"^ 

St  s?enhl'n;  p  ""Tu  "-""faft  for  hauling  material  to  surface 
onH  I.?  r  r?  ^"'^^  '?•*''  '''''*"  awarded  h-  the  Board  of  Revenue 
at  *1^  6'T^  ^?iTh""^K-°;'/'"^  *°  ■''•  ^i  PERRY.  Montgomery.  Ala.! 
at   S17.615.      Other  bidders  were:  S.   R.  Chr Htv,   $18,600-  Seabrv 

tiacting  Co.^V25.625.  '  ^^  ^'^'^^°'^'  •»2-1.748; 'jltt'  Bros  Con- 
i,nn^?^j!^""„,.'*''-":r''"?''  r^K  '^  preparing  to  issue  $20,000  of 
wi"h  vitrifil^'bHck^"""^"    ^"^    ^^^    "-ePaving    of    Fairfield    Ave. 

Canton.  Ohio — Bids  will  be  received  until  Ian  ?i  he  th,» 
Director  of  Public  Service  for  paving  with  vitrified  block  and 
otherwise  .mnroving  portions  of  West  Eighth.  North  Dewlu 
East  Lake,  E.-ist  South  and  Cassillv  .Sts..  Dueber  Lfi^den 
Web^r'^is   at^^'Efn'"gr"°"   -''■^"-      '^'''"'"^   ^-    R"ff  ^s    oiV.  "^'r  "^l 

Cincinnati,  Ohlo^The  Board  of  Commissioners  of  Hamilton 
County  IS  considering  the  improvement  of  the  Mill  Ro?d  at 
an  estimated  cost  of  $21,683.  and  of  the  Springfield  pAa^ 
from  the  Bine  Rock  to  the  Colerain  Pikes  at  an  e<rfi,J;?,Jij 
i^  Clk.'    *"•'"■      ^'^"''^    ^"■"'"'^    '«    P^es.'^'A'lbe??  Rlikllardi 
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Cleveland,  Ohio — Bids  will  be  received  until  noon.  Jan.  22. 
by  the  Director  of  Public  Service,  for  grading,  draining, 
curbing  and  paving  with  brick,  portions  of  various  streets  of 
the  city.  W.  J.  Springborn  is  Dir.     W.  H.  Kirby  is  Secy. 

We  are  olficially  advised  that  all  bids  received  Dec.  2S  by 
the  Commissioners  of  Cuyahoga  Count.v  for  the  improvement 
of  Gardner  Road,  from  East  Lake  Road  to  Lake  Erie  were 
rejected,  and  the  work  will  be  readvertised.  John  F.  Golden- 
bogen  is  Clk.     Xoted  Dec.   5. 

Sidney,  Ohio — Bids  will  be  received  in  February  for  about 
60.000  sq.vd.  paving  at  an  estimated  cost  of  $150,000.  Brick, 
bitulithic,  asphalt,  asphalt  block,  bituminous  concrete  or 
other  standard  pavement  will  be  considered.  D.  H.  Warner 
is  Dir.  of  Public  Service.  The  Smith-Boulay  Co.,  Toledo,  Ohio, 
Engrs.-in-Charge. 

+l'hrlchsTlIle,  Ohio — A  contract  has  been  awarded  by  the 
Citv  Council  to  JOHN  L.  WEST,  Uhrichsville,  at  $21,463,  for 
grading,  draining,  curbing  and  paving  Trenton  Ave.  H.  O. 
Snvder  is  Citv  Clk.  Paul  R.  Murray  is  City  Engr.  Noted 
Dec.   19. 

JelTersonville.  Ind. — Bids  will  be  received  until  10  a.m., 
Feb.  3,  by  the  Commissioners  of  Clark  County,  for  the  con- 
struction of  a  crushed  rock  or  macadam  road  on  the  old 
Plank  Road.     G.  W.  Stoner  is  County  Audr. 

MadiHon,  Ind. — Bids  will  be  received  until  2  p.m.,  Feb.  4, 
bv  the  Commissioners  of  Jefferson  County,  for  paving  in 
Shelby  Township.     A.  M.  Taff  is  Audr. 

Rockford.  III. — Bids  will  be  received  until  1:30  p.m.,  Jan.  22, 
bv  the  Board  of  Local  Improvements,  for  the  construction 
of  approximately  14,000  sq.yd.  of  brick  pavement  on  State 
and  Charles  Sts.     W.  W.  Bennett  is  Pres.  of  Bd.     Noted  Jan.  9. 

Grundy  Center.  Iowa — The  City  Council  has  passed  a 
resolution  authorizing  the  paving  of  12  blocks  of  streets,  to 
include  those  around  the  Court  House  Sq..  two  business  blocks, 
and  from  Main  St.  to  the  railway  station.  Bids  will  be 
asked  on  various  kinds  of  paving,  the  Council  later  deter- 
mining the   kind   to   be   used. 

DenlHon,  Tex. — The  City  Council  has  passed  an  ordinance 
declaring  it  necessary  to  pave  .'\ustin  Ave.,  from  Chestnut  to 
Woodard  St.,  with  brick.  Bids  will  soon  be  asked.  E.  E. 
Davis  is  Supt.  of  Paving. 

+HonHton,  Tex.— Contracts  have  been  awarded  by  the  City 
Council  to  the  CREOSOTED  WOOD  BLOCK  PAVING  CO., 
New  Orleans,  La.,  at  $75,000.  for  creosoted  wood  block  paving, 
and  to  OCK.\N'DER  BROS..  Waco.  Tex.,  at  $19,000.  for  Hassam, 
on  portions  of  Leeland  .\ve..  La  Branch  and  Fannin  Sts.  D. 
C.   Smith,  Jr.,  is  City  Secy,     Noted  Dec.   5. 

San  .\ngelu.  Tex. — The  City  Council  has  instructed  the 
City  Engineer  to  advertise  for  bids  for  approximately  40,000 
sq.yd.  of  paving  on  various  residence  streets, 

ColllnHviile,  Okla. — See  item  under  Water  Supply — Irri- 
gation, 

Me.MeHter,  Okla. — The  City  Council  has  rejected  as  ex- 
cessive the  two  bids  received  for  paving  in  the  Second  Ward. 
W.   P.  Halllday  is  City  Engr.     J.  M.   Gannaway  is  Clk. 

+Seattle,  AVaMh. — A  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  LEWIS,  WILEY  &  MORRIS,  at 
$141,589,  for  grading  and  filling  Alki  Ave.  Arthur  H.  Dimock 
is  City  Engr. 

+Wenatcbee.  WaMh. — The  City  Council  has  awarded  a  con- 
tract to  J.  J.  McNERNY.  Wenatchee,  at  $112,965,  for  paving 
Wenatchee   Ave.   with   wood   block.      Noted   Jan.    2. 

The  Atlas  Construction  Co.  was  low  bidder,  at  $10,217, 
for   paving    First   St.    with   asphalt    on   a   5-in.    concrete    base. 

Bakerxfleld,  Calif. — The  City  Trustees  have  ordered  the 
improvement  of  Chesttr  Ave.,  from  16th  to  22d  Aves.  The 
work  will  consist  of  grading,  asphalt  paving  on  concrete  base, 
cement  curb  and  gutter,  and  concrete  culverts  with  boiler 
plate  covers. 

+I,OH  AnKeleH,  Calif. — The  Board  of  Public  Works  has 
awarded  a  contract  to  the  W.  F.  HEWITT  CO.,  at  $14,4999, 
for  the  Improvement  of  East  .Seventh  St. 

Santa  Monica,  Calif. — The  J.  D.  Kneen  Co.,  Dudley  Blk., 
was  low  bidder  at  $26,415,  and  will  probably  be  awarded  the 
contract  for  the  improvi^ment  of  Ocean  Front  Promenade. 
The  work  consists  of  1900  lin.ft.  of  cement  sidewalk  20  ft 
wide,  and  a  pile  bulkhead. 

I.VDUSTRIAI,  WORKS 

linrtford.  Jonn.— The  WhiKford  Printing  &  Ennraving  Co. 
will  build  a  new  plant  on  propertv  recentiv  purehiised,  be- 
tween Park  and  Hamilton  Sts.  1"he  Fletcher  lOnKlneerIng 
Co.,    1087    Broad    St.,    Bridgeport,   Conn..   Is   preparing   plans. 

New  Rrltnln.  Conn. — Several  additions  are  planned  at  the 
plant  of  P.  &  F.  Corbln.  maniifaeturiMS  of  locks  and  building 
hardware,  eof  whiehno  ,hf  f.KXTflOIN  RDLIT  FWYPPP  J  J 
hardware,  one  of  which  will  be  the  addition  of  three  stories 
to  a  present  four-story  building.  60x216  ft. 

New  Haven,  Conn Plans  have  been  completed  and  esti- 
mates are  being  received  for  a  new  building  on  James  St.. 
for  the  National  Folding  Box  *  Paner  Co.  The  structure 
will  be  four  stories  hlifh.  of  brick,  mill  construction,  100x250 
ft  .  and  win  be  connected  with  the  present  factory  by  a 
bridge.      Noted    Dec,    5. 

Snntb  MnneheMter.  Conn. — The  J.  T.  Robertson  Co..  soap 
mantifncturer,  Is  planning  an  addition  to  Its  plant  on  Hllllnrd 
SI.      It   will   be  of  brick,   two  storl.H  high  and   about   30x140  fl. 

Rronklyn,  fi.  Y. — Julius  Kayser  *  Co..  manufacturers  of 
(rloves,  Tanffe  Place,  has  had  plans  prepared  for  a  new 
neven-storv  factory  to  be  operated  In  conjunction  with  Its 
sllk-splnning  plant.  The  new  building  will  be  erected  on 
Kent  Ave.,  between  Do  Knih  and  Wllloughhv  Aves,  Tt  will 
be  26Xxl10   ft.,  of  brick.     The   estlmnted   cost   Is   $150,000. 

DnlTnlo,   N.   Y.— Oreen    &    Wlekn.    Archs ,    110    Franklin    St.. 


Nlagarn  Falls.  N.  Y. — The  Niagara  Falls  Furnace  Co.  has 
been  incorporated  at  $50,000,  and  is  having  plans  prepared 
for  the  establishment  of  a  plant  in  Niagara  Falls,  for  the 
manufacture    of    domestic    furnaces. 

North  Tonawandu,  X.  Y. — The  Niagara  Radiator  &  Boiler 
Co.  will  erect  a  building,  600x100  ft.,  to  be  used  as  a  stock 
house,  and  for  the  extension  of  its  boiler  and  equipment  de- 
partments. The  company  will  also  build  an  addition  to  its 
boiler  foundry,    100x200  ft.      E.   C.  Andrews  is   Gen.  Mgr, 

Oswego,  JT.  Y. — Plans  are  being  prepared  by  Linn  Kinne, 
Arch.,  U.  C.  N.  Bank  Bldg.,  Utiea,  for  a  two-story  brick  ad- 
dition, 62x120  ft.,  to  the  Oswego  Machine  Works.  Neal  Gray 
is    Gen.    Mgr. 

Perth  Amboy,  N.  J. — Bids  are  being  received  by  Abel 
Hanson.  State  and  Gordon  Sts.,  for  the  construction  of  a 
two-storv,  234x45-ft.  porcelain  factory.  The  estimated  cost 
is  $20,000.     Jensen   &   Brooks.   196  Smith   St..   are   the  .\rchs. 

+Trenton.  N.  J. — The  De  Lion  Tire  &  Rubber  Co.,  Trenton, 
N.  J.,  has  awarded  a  contract  to  the  LEWEN  ENGI.N'EER- 
ING  CO..  104  West  42d  St.,  New  York,  N.  Y.,  for  the  con- 
struction of  a  two-story  factorv,  245x60  ft.  Freeman  & 
Hassleman,   39  West  3Sth  St.,  New  York,  N.  Y.,  are  the  .\rchs. 

Erie.  Penn.^The  Union  Iron  Works  is  contemplating  the 
erection  of  an  addition  to  its  foundry  on  Raspberry  St.,  be- 
tween 14th  and  15th  Sts.  A  permit  for  a  structure,  100x75 
ft.,  of  brick,  steel  and  concrete,  has  been  received  by  the 
company.      The    estimated    cost    is    $12,000. 

MarouH  Hook,  Penn. — The  Union  Petroleum  Co.,  Keystone 
Bldg..  Philadelphia,  is  having  plans  prepared  for  the  recon- 
struction of  its  plant,  which  was  totally  destroyed  by  fire 
last  .\ugust.  The  improvements  include,  besides  several  fac- 
tories,   the    construction    of   a   large    pier    and    bulkhead. 

Plttxhursh,  Peun. — The  Ritchey-Wirtz  Co.,  Greenwood 
.\ve.,  Dayton.  Ohio,  is  contemplating  the  erection  of  a  flve- 
storv  factory,  of  brick  and  steel,  in  Pitsburgh.  The  esti- 
mated   cost    is    $35,000. 

Baltimore.  Md. — Dietrich  Bros.,  structural  iron  workers, 
have  had  plans  prepared  for  a  new  plant  to  be  erected  In 
Baltimore,  which  will  cost  $500,000.  According  to  plans  the 
present  plant,  which  takes  in  an  entire  city  bloclv  on  North 
St.,  between  Bath  and  Pleasant  Sts..  will  be  abandoned. 
Work  upon  the  new  buildings  is  expected  to  be  started  soon. 
Already  plans  for  three  large  shops,  to  measure  70x300  ft., 
have  been  prepared.  Machinery  and  devices  for  handling 
large  orders  of  structural  steel  will  be  installed.  When  the 
new  buildings  are  completed  the  capacity  of  the  plant  will 
be  four  times  that  of  the  present   one. 

AVeMtminNter,  Md. — The  Westminster  Metal  &  Foundry  Co. 
is  having  plans  prepared  for  an  additional  one-story  foun- 
dry,   to    be    erected    at    its    plant. 

KejNer,  W.  Va. — The  W.  B.  Woolf  Milling  Co.  has  pur- 
chased the  property  of  the  Keyser  Milling  Co..  and  will  re- 
build the  mill.  The  capital  stock  will  probably  be  increased 
later,    and    other   industries    added. 

l,exington,  N.  C. — The  Lexington  Board  of  Trade,  George 
W.  Montcastle  and  H.  B.  Varner  are  planning  to  organize  a 
company,  with  a  capital  stock  of  $1,000,000,  to  erect  a  cotton 
mill.  A  site  of  150  acres  is  under  consideration,  and  the  first 
building  to  be  erected  will  have  an  equipment  of  25,000  spin- 
dles and   700   looms. 

ItlayHvllle,  N.  C. — The  Maysville  Cotton  Mills  Co.  has  been 
organized  with  $100,000  capital  stock,  and  will  spend  $50,000 
in  erecting  buildings  and  installing  5000  spindles  with  ac- 
companying   machinery. 

AVIimlneton,  N.  C. — The  Eagle  Iron  Works,  recently  in- 
corporated with  $125,000  capital  stock,  has  taken  a  five-year 
lease  on  a  shop  at  Front  and  Hanover  Sts.,  and  will  manu- 
factuie  rotary  engines.  M.  M.  Parker.  Jr., Is  Pres.;  J.  W. 
Curtis.  Vice- Pres.  and  Gen.  Mgr.,  and  J.  M.  Hlnes  Is  Secy, 
and    Treas. 

AmerleuH,  «a. — The  Southern  Art  Metal  Co.  will  shortly 
ask  bids  on  the  materials  and  equipment  for  the  new  plant 
It  will  erect.  C.  C.  Hawkins.  J.  \V.  Hightower  and  John 
Sheffield   are   directors.      L.    W.    Rose    is    Mgr. 

M  f  g. 


manufacturer  ot 
■ontemplating  the 
ommodatlng  20.000  spindles 
■ost  of  $500,000.  The  com- 
s    12,232    ring   spindles,   and 


AthenH,     tin. — The     Southeiii 
rope    and    canton    flannel    from    w 
erection  of  an   additional    mill,   aci 
and    400    looms,    at    an    estimated 
pany's    present    equipment    Includt 
9302    woolen    spindles. 

.\kron,  Ohio — The  International  Harvester  Co..  Akron,  will 
rebuild   its  factory  at  Akron,   recently  destroyed  by  fire. 

Canton.  Ohio — The  Crossley-Miller  Engineering  Co.,  411 
Citv  National  Bank  Bldg,,  Canton,  is  preparing  plans  for  a 
two-story    factorv,    S0x200    ft.,    of    reinforced    concrete.      Cost, 

$50,000. 

Clneinnntl,  Ohio — Thi'  l,lpplncott  Co..  Cincinnati,  has  en- 
gagi-d  Sh.blessv  &  Stegner.  Cincinnati,  to  prepare  plans  for 
the  erection  of  Its  proposed  new  factory  on  Main  St.  It  will 
be  six  stories,  70x200  ft,  of  concrete.  Estimated  cost,  $150.- 
000. 

Stewart  &  .Stewart,  Archg.,  Cincinnati,  are  preparing  plans 
for  a  light  manufncturlns:  plant  on  Reading  Road,  Cincin- 
nati, for  the  Kentucky  Motor  Car  Sales  Co.  It  will  be  two 
stories  and   basement.      Cost.   $28,000. 

Hamilton,  Ohio— Articles  of  IneoipiMallon  have  been  for- 
warded for  the  George  Automatic  Koll.r  ll.arlng  Co..  Hamil- 
ton, for  $550,000.  to  erect  a  rnnnufacl  uring  plant  at  that  place. 
The  Incorporators  an-  C.  K.  Hilster.  Giorge  T.  Relss,  .S.  M. 
Goodman,  and  C,  R.  Greer,  of  Hamilton,  and  Walter  H 
Miller  and  Edwards  Ritchie,  of  Cincinnati,  Ohio.  The  factory 
will    be   erected    In    the   spring. 

Howell.    Ind The    LotilHvllIe    ft    Nashville    R.R.    Co..    with 

geniTal  olllces  In  Louisville.  Ky..  has  plans  for  thi-  construc- 
tion of  large  shops  at  Howell,  Ind.  The  estimated  cont  of 
the   work    Ih   $200,000. 
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ll.-t«.-n.l«rf      l..„,i— The     BctUnrlorf    Axlo    Co.,     Ut-ttendorf. 

coiiti'tiiplati's  Ihf  (itctlon  of  aildltioiis  to  lla  plunl 

+t;iiiirle»  Clly.  lo,vn— -Tlu.  eoiiliiict  for  the  erection  of  a 
new  plant  for  the  Chares  City  Gas  Knglne  Co.,  haa  been 
avvarcled  to   K.   ii.   C.    WHIGIIT. 

MnrNhalHunn.  lo»ii— The  Marshall  Vinegar  Co.,  Marshall- 
town,  plans  to  construel  extensive  additions  to  Its  plant. 

MInut,  N.  U.— The  Northern  Briquettlng  Co..  Mlnot,  will 
!^".ln,ated"To»r'fs"'$100;oo'J:''    ""^""'-^'"■•'-'    »?   briquettes.      The 

IIIB  TlmlKT.  Mont.— Harr.v  Ralff  and  IC.  A.  Lewis,  both  of 
"-.'■  !'."  ml!!'  *I"n'.  ,iave  organized  a  eompany  with  a  eapltal 
ol  $jr,.lii)0  and  will  eonyert  the  old  flour  mill  at  Big  Timber. 
Into  a  modern  llour  milling-  plant.  About  if  10,000  will  be  ex- 
pended. 

i'uynlluii,  WuMh. — The  column  and  box  factory  of  the  Hol- 
land-Cook Mfg.  Co..  which  wa.s  recently  destroyed  by  Are. 
with  a  loss  ol   about  .$30,000,  will  be  rebuilt.     T.  S.  Holland  Is 

Vici'-Pres. 

rortlnnd.  Ore — The  Oregon  Door  Co.,  Portland,  l.s  having 
plans  prepared  for  the  eonstiuctlon  of  an  addition  to  its 
plant,  to  cost  approximately  .$30,000. 

Sacramento,  Cullf. — The  Phoenix  Milling  Co..  Sacramento, 
is  having  plans  prepared  for  the  construction  of  a  large 
milling  plant,  to  be  erected  at  12th  and  B  .Sts.,  Sacramento. 
The  estimati'd  cost  is  $100,000. 

Torrance,  C'allfk. — The  .\cme  Brass  Foundry  will  erect  a 
new  plant   in  Torrance,   near  Los  Angeles. 

Montreal,  Que. — E.  L.  Baugh  &  Co.,  23  Royal  Insurance 
BIdg.,  will  erect  an  ice  plant,  costing  $32,000,  at  Cote  St.  and 
F'aul  Road.  It  will  be  150x125  ft.,  one  story,  of  brick  and 
stone  construction. 

Dunnvllle,  Ont. — The  Canadian  Engines  Co.,  manufacturer 
of  gas  and  gasuline  engines,  is  having  plans  prepared  for 
an   exten.slvi-    addition    to    its    plant. 

Hamilton,  Ont, — The  Canada  Steel  Goods  Co.  will  erect  an 
addition  to  its  present  plant,  at  a  cost  of  $40,000.  The  erec- 
tion of  the  building  will  be  begun  at  once,  and  equipment 
will  be  purchased  later.     Arthur  Hatch  is  mgr. 

London,  Ont. — The  Dennis  Wire  &  Iron  Works  Co.,  Ltd., 
2BC  Dundas  St.,  is  planning  the  erection  of  a  new  structural- 
steil  plant,  to   cost  $25,000.      E.  R.  Dennis  is  mgr. 

The  Guelph  Tool  Co.  has  secured  a  site,  and  will  erect  a 
factory  costing  $50,000.  for  the  manufacture  of  various  kinds 
of  hardware   tools.      T.    S.   Hobbs   is   mgr. 

Owen  Sound,  Ont. — F.  V.  Samwell.  Guelph.  Ont.,  has  com- 
pleted negotiations  for  the  establishment  of  a  $150,000  roll- 
ing mill  in  Owen  Sound.  Construction  work  will  begin  in 
about  six  weeks,    and  complete   equipment   will   be   required. 

FEDER.VL  GOVERNMENT  WORK 

Electric  Elevator — Portland,  Maine — Bids  were  received 
by  Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept..  Washing- 
ton, D.  C.,  Jan.  6,  for  the  installation  of  an  electric  passenger 
elevator  in  the  U.  S.  post-offlce  at  Portland,  as  follows: 
Otis  Elevator  Co.,  Washington.  D.  C.  $6464:  Faunt  Le  Rov 
Elevator  Co.,  Baltimore,  Md..  $7678:  Portland  Co..  Portland, 
Maine,  $6336;  and  .\lbro-Clem  Elevator  Co.,  Seventh  St.  and 
Glenwood  Ave.,  Philadelphia,  Penn.,  $5336.  Noted  Dec.  26 
under  Light,   Heat  and   Power. 

Pier  HeadbouNe — Boston.  Mas.s. — The  Directors  of  the  Port 
of  Boston,  Jan.  9,  approved  plans  of  Henry  P.  Keyes,  Arch., 
for  a  pier  headhouse.  to  be  erected  at  the  end  of  Common- 
wealth Pier  No.  5.  It  will  cost  $300,000.  and  will  be  360x100 
ft.  and  80  ft.  high,  of  artificial  stone  or  limestone,  with  a 
concrete  base. 

Seawall^New  York,  N.  Y. — Bids  will  be  received  at  the 
Office  of  the  Commissioner  of  Immigration.  Ellis  Island.  New 
York  Harbor,  until  2:30  p.m..  Feb.  3.  for  the  construction  of 
a  section  of  concrete  and  stone  seawall  along  southwesterly 
face  of  Ellis  Island  (main  island)  under  "Seawall  Contract 
No.  1."  For  plans  and  specifications  apply  to  William  Wil- 
liams.   Comr.   of   Immigration,    New   York. 

+Dredglni; — Philadelphia,  Penn. — The  contract  for  dredg- 
ing at  the  Philadelphia  Navv  Yard  has  been  awarded  by  the 
Bureau  of  Yards  and  Doclts,  Navv  Dept..  Washington,  D.  C, 
to  tht  AMERICAN  DREDGING"  CO.,  308  Chestnut  St.,  Phila- 
delphia, at  about  $9750.  Bids  were  opened  Dec.  28.  List  of 
bidders   noted   Jan.    9. 

Harbor  AVork — Baltimore,  Md. — ^The  improvement  of  Bal- 
timore Harbor  to  provide  an  available  width  of  1000  ft.  in  the 
channel  of  the  approach  at  Yoikspit.  Chesapeake  Bav,  at  an 
estimated  cost  of  $305,250  for  first  construction  and  $20,000 
annually  for  maintenance,  has  been  recommended  to  the 
House  by  the   War  Department. 

Grading — Washington.  D.  C. — Bids  will  be  received  until 
11  a.m..  Feb.  S.  by  the  Bureau  of  Yards  and  Docks,  Navv 
Department,  for  about  26.000  cu.vd.  grading  at  the  Navy  Yard, 
Puget  Sound.  Wash.,  for  which  the  sum  of  $10,000  is  available. 
H.    R.    Stanford    is    Ch.    of    Bureau. 

CraneM — Washington.  D.  C. — Bids  were  received  as  follows. 
Jan.  S,  by  the  Commissioners  of  the  District  of  Columbia,  for 
two  three-motor  electrically  driven  five-ton.  70-ft.  span  cranes 
with  runways:  Niles-Bement-Pond  Co.,  Ill  Broadway,  New 
York.  N.  T..  $16,500:  Manning,  Maxwell  &  Moore,  New  York. 
N.  Y.,  $15,849. 

Ordnance — Washington,  D.  C. — Bids  were  received  as  fol- 
lows Jan.  10.  by  the  Chief  of  Ordnance,  U.  S.  A..  Washing- 
ton, for  furnishing  two  sets  of  forgings  for  14-in.  guns, 
Model  1910.  Bethlehem  Steel  Co..  South  Bethlehem.  Penn., 
gunsteel  2414c.  per  lb.,  forged  steel  "C",  34i^c.:  Midvale  Steel 
Co..  Philadelphia,   Penn.,   same   prices. 

+Gnn  Forgings — Washington.  D.  C.^The  contract  for  fur- 
nishing forgings  for  14-in.  guns,  bids  opened  bv  the  Ordnance 
S?,"^/,'.""""*'  ^^-  '^^  ^-  Washington,  has  been  awarded  to  the 
BETHLEHEM  STEEL  CO..  South  Bethlehem.  Penn.,  at  21c., 
lor   gun  forgings  and   36c.   for    nickel   forgings. 

.    +Fenee    Wire— Washington.    D.    C— The    contract    for    fur- 
nishing the  District  of  Columbia  with  certain  fence  wire  has 


been  awarded  to  the  PITTSBURGH  STEEL  CO.,  Pittsburgh, 
Penn.,  at  75c.   and  52.5c.   per  rod. 

Removal  of  Wreck — Norfolk,  Va. — Bids  will  be  r.-celved 
until  noon,  Feb.  10,  by  Lleut.-Col.  E.  Eveleth  Wlnslow,  Corps 
Bngrs..  U.  S.  A..  Norfolk,  for  the  removal  of  the  steel  Italian 
bark    "Hosalla   D'All."   sunk    In   Hampton    Roads.   Va. 

Manila  Rope — Wilmington,  N,  C. — Bids  will  be  received  bv 
MaJ.  1  \V.  Stickle,  Corps  Engrs.,  U.  S.  A.,  Wilmington,  until 
noon,  Feb.   1,  for  furnishing   nianlla  rope. 

I'oMi  ollle< — Howling  Green.  Ohio— Bids  will  be  received  bv 
Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept.,  Washington. 
D.  C.  until  Feb.  17,  for  the  construction,  including  plumbing, 
gas  iJlplng,  heating  apparatus,  electrl.-  conduits  and  wiring, 
interior  I  ghting  fixtures  and  approaches,  of  the  U.  S.  post 
olllce    at    Bowling   Green. 

ExruvatInK  i'lt.— Sault  Ste.  Marie.  Mich.— Bids  were  opened 
iJe(\  Jl,  by  Lleut.-Col.  Mason  M.  Patrick,  Corps  Engrs., 
1  >  •  '};■  '''•t'';lt.  Mich,,  for  excavating  a  pit  for  the  fourth 
lock,  St.  Mary  s  Falls  Canal,  Sault  Ste.  Marie.  The  lowest 
bid  was  Bubmitti-d  by  the  MacArthur  Bros.  Co.,  Fisher  IJldg.. 
Chicago,    III.,    at    $288,140. 

Dralnaee— Storm  Lake.  Iowa— The  County  Commisisoners. 
btorm  Lake,  have  established  Drainage  District  No.  45 
George   McCulloch   is   Engr. 

oc  "'•'•'•--Albert  Lea,  Minn. — The  construction  of  Ditch  No. 
^  has  been  recommended  by  the  viewers.  Address  the 
County   Commissioners   at    Albert   Lea. 

I'oxt  Office — Topeka.  Kan. — Bids  will  be  received  by  Oscar 
Wendi-roth,  Superv.  Arch..  Treas.  Dept..  \\'ashfngton,  D.  C, 
until  1Mb.  19,  for  the  construction,  including  plumbing  gas 
piping,  heating  apparatus,  electric  coiiduii«.  and  wiring  In- 
terior lighting  fixtures,  main  lift  and  ap;. roaches,  of  tht 
U.  S.    post  ofiice  and  court  house  at  Topeka. 

Eleeirlo  Elevator— Sioux  Falls.  S.  D.— Bids  will  be  received 
by  Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept.,  Washington, 
D.  C,  until  3  p.m.  Feb.  3.  for  the  installation  of  an  electric 
passenger  elevator  and  hydraulic  lift  In  the  U.  S.  post-ofilce 
and  court-house  at  Sioux   Falls. 

-fRallroad  Spur,  Etc — Fort  D.  A.  Russell,  Wvo. — The  con- 
tract has  bien  awarded  to  HASTINGS,  YOU.VG  &  DUMIN, 
Cheyenne,  Wyo.,  for  constructing  a  railroad  spur  and  sidings, 
track  scale  and  scale  house,  at  Fort  1).  A.  Russell,  at  $46,600. 
Bids  were  opened  Dec.  IS,  on  modified  plans  and  specifications. 
The  original  bids  were  opened  by  the  Constructing  Quarter- 
master,  U.  S.  A.,  Nov.  25,  and  rejected.     Noted  Dec.   12. 

t^+Cannl — Malta,  Mont. — The  Secretary  of  the  Interior  has 
authorized  the  Reclamation  Service  to  award  the  following 
contracts  for  the  construction  of  about  46  miles  of  the  Van- 
dalia  south  canal.  Milk  River  Irrigation  Project:  To  J.  "E. 
HILTfiN,  Billings,  Mont.,  Schedules  1  and  3,  involving  the  ex- 
cavation of  approximately  583,550  cu.yd.  of  material,  contract 
price,  $118,150:  to  CHARLES  WILHITE.  Boise,  Idaho,  Sched- 
ule 2  involving  the  excavation  of  about  302,050  cu.vd.  of  ma- 
terial, contract  price,  $51,700.  The  work  is  situated  on  the 
south  side  of  Milk  River  adjacent  to  the  main  line  of  the 
Great  Northern  Railway  and  in  the  vicinity  of  Vandalia, 
Tampico,    Glasgow    and    Nashua,    Mont. 

Sand — Dallas.  Tex. — Bids  will  be  received  until  noon.  Feb. 
6.  by  Maj.  T.  H.  Jackson,  Corps  Engrs.,  U.  S.  A.,  Dallas,  for 
furnishing  sand  for  guard   lock,  Sabine-Neches  Canal,  Tex. 

+  Dike — Galveston,  Tex. — The  U.  S.  Government  has 
awarded  the  contract  to  ISAAC  HEFFRON,  Galveston,  for 
constructing  a  brush  and  pile  dike  from  the  Federal  Quaran- 
tine Station  in  Galveston  Harbor  to  the  junction  of  the 
Texas  City  and  Galveston  Channels,  at  $9427. 

PoNt  Office — Paris.  Tex. — Bids  were  received  as  follows, 
on  Jan.  8.  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept.. 
Washington.  D.  C.  for  the  construction  of  a  post  office  build- 
ing at  Paris:  (a)  Limestone;  (b)  sandstone:  Bailev-Marsh 
Co..  Minneapolis,  Minn.,  ra)  $94,277:  William  H.  Maxwell. 
Phoenix,  Ariz.,  (a)  $96,770:  Newport  Contracting  &  Engineer- 
ing Co.,  Newport  News,  Va.,  (a)  $94,645:  (b)  $99,645;  Wise 
Granite  Co.,  Richmond.  Va..  $101,800:  (b)  $106,000;  Mississippi 
Valley  Construction  Co,  St.  Louis,  Mo.,  (a)  $95,832;  King  Lum- 
ber Co.,  Charlottesville,  Va..  (a)  $109,000;  (b)  $115,000.  Noted 
Dec.  5. 

+Offlcers'    QuarterH — Bremerton,    Wash. — The    contract    for 
the  construction   of  two  sets  of   officers'  quarters  at  the   navy 
yard,   Puget  Sound.  Wash.,  has  been  awarded  to  CARLSON  &  ' 
SON.    Seattle,   Wash.,   at   $13,485. 

nulkbead — Tacoma.  Wash. — The  citv  will  construct  a 
bulkhead  to  protect  the  piers  of  the  Puyallup  Bridge. 

+Ferrylioat  Hull — San  Francisco.  Calif. — The  contract  has 
been  awarded  to  the  NEW  YORK  SHIPBUILDING  CO.,  Cam- 
den. N.  J.,  for  the  construction  of  the  hull  of  one  of  the  largest 
ferryboats  in  the  country.  The  boat  will  be  built  for  the 
Southern  Pacific  Co..  and  will  ply  between  San  Francisco  and 
Oakland.  Calif.  The  vessel  will  be  292  ft.  16ng;  breadth  of 
beam,  75  ft.  4  in.;  depth  of  hold.  17  ft.  The  hull  will  be  built 
and  "Icnocked  down"  and  will  be  shipped  to  San  Francisco  by 
rail. 

Magazine — Vallejo,  Calif. — Bids  were  received  as  follows, 
Jan.  11.  by  the  Bureau  of  Yards  and  Docks,  Navv  Dept., 
Washington,  D.  C,  for  the  construction  of  one  steel-frame 
corrugated  steel  covered  magazine  building  at  the  U  S 
naval  magazine.  Mare  Island.  Calif.:  Gutleben  Bros..  San 
Francisco.  Calif.,  $8450;  Penn  Bridge  Co..  Washington  D  C 
$9740:  Judson  Mfg.  Co..  San  Francisco.  $8990:  W.  N.  Concan- 
non.    San   Francisco.  Calif.,   $9366. 

Hopper   Soon-H — Ottawa.    Ont. — Bids    will    be    received    until 
4   p.m.,    Jan.    27.    by   R.    C.    Desrochers.    Secv.    Dept     Pub    Wks 
9„'.J''''\^-    '°'"    'h*"    construction   of   two    steel    hopper   scows    of 
500    yd.    capacity   each. 

+  StrneturaI     St^-el — Hawaii — The     contract    for    furnishinir 

P  ,.^i"u"''k'"'''  ^''^-  t'S'  ^'"'  ^  '3."5?P  ■^'""  at  the  naval  station. 
Pearl  Harbor.  H.  T..  bids  opened  Dec.  2S.  has  been  awarded  tn 
the  RITER-CONLEY  MFG.  CO..  Pittsburgh.  Penn."  at  $9075 

la^'V^^H^'I^T'^^V^^S^^''  "^jj'  ''*'  received  until  10:30  a.m.. 
Jail.  27.  by  Maj.  F.  C.  Boggs.  Corps  Engrs.  USA  Gen  Pur 
pffirer.  Isthmian  Canal  Comn..  Washington.  D.  d.'for  furnish- 
ing lumber  under  Circular  754.  iunusii 
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Tunnel— Fall  River,  Mass.— Plans  have  been  completed  by 
eneineers  of  the  New  York,  New  Haven  &  Hartford  R.R.  for 
the  underground  tunnel  to  be  built  here.  It  will  be  one  raile 
long.  Work  will  be  started  in  the  early  spring.  Edw. 
Gagel  is  Ch.   Engr.,  New  Haven,   Conn. 

Greenhouse— Woods  Hole,  Mass.— The  contract  has  been 
awarded  to  R.  L.  WILSON,  Concord,  Mass.,  for  constructing 
a  greenhouse,  to  cost  $12,000. 

I-  Haven.  Conn. — Plans  have  been  cora- 
nsend,  55  Church  St.,  New  Haven,  for  a 
fire' stationon  Water  St.  Bids  will  be  received  at  once.  The 
structure  will  be  of  brick,  two  stories  and  basement.  40x80 
ft  wi^h  an  ell  42x30  ft.,  for  the  paint,  machine  and  black- 
smith shops,  The  main  building  will  contain  the  apparatus 
?oom  on  the  first  floor  and  sleeping  rooms,  etc.,  on  the  second 
floor. 

Cacal    Terminal 


pi 


Statlon- 


W.    Peck, 


Albany,    N.    Y.— Duncan 

Stare"~s"upt.  "of  Pub.  Wks..  has  awarded  the  contract  for  the 
Uttcl  terminal  to  ALBERT  M.  BANKER,  of  G  oversville.  N  Y.. 
at    $557,104,,     The    W9'k  _of_  cons^trucUng  Jocks^  and^  da^ms    a^ 


New    York,    where    bids 


On  Feb.  4.  D.  W.  Peck,  State  Supt.  Pub.  Wks  will  receive 
bids  on  additional  work  amounting  to  approximately  ?2.7i5,000 
This  work  includes  Contracts  92  and  94,  for  the  erection  of 
power  plants  and  installation  of  electrical  equipment  and  ma- 
chinery for  operating  Barge  Canal  locks  at  many  points  along 
the  line  of  the  new  canal;  Contract  42-A  for  completing  the 
construction  of  the  canal  in  the  vicinity  of  Utica  and  Lon- 
tracts  S7  and  102,  for  bridges  over  the  Canal  at  Rocky  Rift 
Dam  in  Montgomery  County  and  at  Rowland's  Ave.  in  Cayuga 
County. 

Drainage  Channel  Excavation— Batavia.  N.  Y.— Bids  will 
be  received  until  Jan.  17  at  the  Hotel  Richmond,  Batavia.  by 
the  Commissioners  for  approximately  1.000,000  cu.yd.  ot 
drainage  channel  excavation  in  Tonawanda-Oak  Orchard 
swamps,  counties  of  Genessee  and  Orleans.  This  is  an  ex- 
tension   of   date   from   .Tan.    3.      Noted    Dec.    19. 

Stable Brooklyn.  N.  Y. — W.  A.  Shaw,  543  La  Payette  Ave., 

Brooklvr^will  erect  a  stable,  to  cost  $25,000.  Benjamin 
Driesler,    153   Remsen   St..   Brooklyn,   is   Arch. 

Bulkhead  anil  DredBlng — Lawrence  (L.  T.),  N.  Y. — Bids  will 
be  received  by  the  Culluloo  Park  Co..  Lawrence,  for  the  con- 
struction of  approximately  2000  lin.ft.  bulkhead  and  29.000 
cu  yd  dredging  for  canal.  Plans  and  specifications  can  be 
secured  on  the  payment  of  $10  at  the  office  of  C 
Marshall,  Engr.,  Marbridge  Bldg. 
will   be   received  until   noon,   Jan.   21. 

Dredelne New    York.    N.    Y. — Bids    will    be    received    until 

Jan  17  by  Calvin  Tompkins,  Comr.  of  Docks,  for  furnishing 
material  and  dredging  per  Contract  No.  13fi0  as  follows: 
300  000  cu.yd.  in  the  North  River,  Boro.  Manhattan,  SO.OOO 
cu  vd  East  and  Harlem  Rivers.  Boros.  Manhattan.  Brooklyn 
and  Queens:  15.000  cu.yd.  East  and  Harlem  Rivers,  Boros. 
Manhattan  and  Bronx:  20.000  cu.yd.  East  River.  Boro.  Brook- 
lyn, and   in   South  Brooklyn  and  Boro.   Richmond. 

Bath-houHe — Yonkers.  N.  Y.— The  city  is  considering  the 
construction   of  a   bath-house    to    post    $15,000. 

Stadium Princeton,  N.  J. — Princeton  University  is  plan- 
ning to  construct  a  football  stadium,  to  cost  $300,000. 

Subway— Pittsburgh,  Penn.— The  Pittsburgh  Subway  Co 
secured  a  franchi.se  from  the  city,  Jan.  6.  As  planned,  the 
subway  proposed  will  cost  $50,000,000. 

DredKluB— Wilmington,  Del.— Bids  will  be  received  by 
Maj  R.  R  Ravmond,  Corps  Engrs.,  U.  S  A.,  Wilmington, 
until  Feb.  8,  for  dredging  Raccoon  Creek.  N.  J. 

4.Pirri< — Norfolk.  Va— The  contract  has  been  awarded  to 
the  SANFORD  &  BROOKS  CO..  Commerce  and  Water  Sts., 
Baltimore,  bv  the  Norfolk  &  Washington  Steamship  Co..  Dan- 
i.-l  J.  Calkhin,  G.n.  Mgr.,  foot  of  Seventh  St.  S.  W.,  \\ash- 
Ington,  D.  C,  to  erect  two  piers  and  a  war<house,  located 
at  foot  of  Ront  St..  one  pier  to  be  111  ft.  long,  and  one  to  be 
100  ft.  Plans  are  prepared  and  supervision  will  be  under 
Gwathmet  Engineering  Co. 

DreileinK — Jacksonville,  Fla. — Rids  were  received  Dec.  30 
bv  rapt.  J.  R.  Slattery,  Corps  Engrs.,  U.  S.  A.,  Jack.sonvllle. 
for  dredging  In  channel,  flcarwjiter  Harbor  to  Tampa  Bay. 
The  lowest  bid  was  the  Hillsboro  Dre-lging  Co.,  Tampa,  as 
follows-  5239  cu.vd.  rock,  $1.(15;  17,Sfi5  cu.yd.  soft  ma- 
terial, ISV^c.  total,  $11.41:3.  other  bidders  were:  Home 
Dredplng  Co.,  Mobile,  Ala.,  $24,539,  and  Southern  Dredging 
Co.,  Mobile,   $30,709. 

Pier  or  Iloailway — St.  Petersburg,  Fla. — Bids  will  be  re- 
ceived by  the  CItv  Council  until  Jan.  23  for  the  construc- 
tion of  a  pier  or  roadway  from  the  sand  fill  and  breakwater 
on    Second    Ave.    N.    eastward    Into    Tampa    Bay. 

L.evee  Enlnricement — Clarksdale.  Miss.— Bids  will  be  re- 
ceived until  Jan.  17  bv  the  Board  of  Lev.e  Commissioners  at 
Clarksdale,  for  about  1,225,000  cu.vd.  of  levee  enlargernent 
work,  suitable  for  Bte,->m  shovel  and  dump  cars.  T.  O.  Dabney 
Is  Ch!   Engr.,  Clarksdale. 

I.>evee  Work — New  Orleans,  La. — Flftei'n  Bids  were  opened, 
Dec.  27  by  the  Orleans  l.,evee  Board.  New  Orleans,  for  con- 
structing a  revetment  on  the  Stanton  to  Beka  Levee.  The 
lowest  bid  was  submitted  by  the  General  Contracting  Co..  at 
84c.   per  lin.ft. 

Wharf — New  Orleans,  Tya. — Bids  will  be  received  until  7:80 
n  m  Jan.  22,  bv  the  Board  of  CommlHsloners  of  the  Port 
ft  Nev/  f)rleanH.  for  the  construction  of  the  Pauline  St.  wharf. 
\V.    A.   Kernaghan   Is   Pres. 

DrnlnnKe — Selmer,  Tenn. — Surveys  will  be  made  soon  by 
E.  G.  Itiiek  and  L.  B.  Withers,  Engrs..  Jackson.  Tenn..  for  the 
conHlrucllon  of  a  drainage  system  In  White  Oak  District  In 
McN.-ilry   and   Hardin   Counties. 

DItrh — Morganfleld,     Ky. — Tho     Fiscal     Court     of     Union 


Countv,  Morganfield,  is  preparing  to  construct  a  ditch,  which 
will  di-ain  SOOO  acres.  A  cut  to  the  Ohio  River  will  be  made. 
Ditch — Reed,  Ky. — Ohio  County.  Ky.,  will  build  a  ditch, 
to  cost  $20,000,  from  a  point  near  Reed,  to  the  Green  River, 
a  distance  of  four  miles.  Address  the  Fiscal  Court  at  Hart- 
ford. Ky. 

Ditch — Boonville.  Ind. — Special  Judge  Wm.  Curtis  has  de- 
cided that  the  large  Honna  Totten  ditch  through  Warrick  and 
Spencer  Counties  should  be  built.  This  will  be  the  largest 
drain  to  be  constructed  in  the  state. 

+Ditche» — Linton,  Ind. — Contracts  have  been  awarded  to 
C.  HYATT  and  WILLIAM  ENGLAND,  Washington,  Ind.,  for 
constructing  45  miles  of  ditches. 

Mausoleum — South  Bend,  Ind. — The  St.  Joseph  County 
Mausoleum  Co.,  414  Jefferson  Bldg.,  South  Bend.,  will  con- 
struct a   one-story   mausoleum,    60x125   ft. 

Cement — Detroit,  Mich. — The  County  Road  Commissioners 
of  Wayne  County  have  opened  bids  for  1,000.000  bbl.  of 
cement.  The  Wyandotte  Portland  Cement  Co.  was  the  low 
bidder. 

Dam — Ludington,  Mich. — The  Citizens'  Committee  of  Lud- 
ington  will  incorporate  a  company  to  have  a  capital  of 
$25,000,  for  the  purpose  of  rebuilding  the  dam  at  Hamlin 
Lake.  Plans  for  the  dam.  estimated  to  cost  $17,000.  have  been 
submitted  by  Prof.  A.  E.  Phillips,  Armour  Institute,  Chicago. 
111.  George  W.  Clarke.  City  Engr..  Ludington,  has  sub- 
mitted a  plan  for  a  dam  estirnated  to  cost  $14,000.  The  com- 
pany will  be  known  as  the  Lake  Hamlin  Resort  Association. 

Harbor  AVork — Chicago,  111. — The  City  Council  has  appro- 
priated $1,000,000  for  the  construction  of  an  inner-harbor, 
contingent  on  a  bond  issue  for  the  amount.  L.  E.  McGann  is 
Comr.    Pub.    Wks. 

Field  HouBt — Chicago.  111. — The  West  Chicago  Park  Com- 
missioners will  erect  a  two-storv  field  house,  200x126  ft.  G. 
A.    .Muyler   is   Stey. 

Cleaning  Canal — Lockport,  111. — The  Commissioners  of  the 
Illinois  and  Michigan  Canal.  Lockport.  have  estimated  the  cost 
of  cleaning  out  the  canal  from  Lockport  to  the  mouth  of  the 
Hennepin  Canal,   with  other  improvements,  at   $500,000. 

Drainacre — Pittsfield.  111. — Bids  were  received  Dec.  27  by 
Sny  Island  Levee  District,  of  Pike,  Adams  and  Calhoun  Coun- 
ties, at  Pittsfield,  for  removing  an  old  spoil  bank,  deposited 
by  a  dipper  dredge,  requiring  the  removal  of  approximately 
100.000  cu.yd.  The  contract  has  been  awarded  to  R.  J, 
PHELPS,    Carbon    Cliff,    111.,    at    12c.    per    cu.yd. 

+Dlteh — Tuscola.  III. — Bids  were  received  Dec.  19,  by  the 
Commissioners  ot  Hayes  Branch  Drainage  District,  Douglas 
County,  at  Modern  Woodmen  Hall.  Tuscola,  for  the  excava- 
tion of  an  open  ditch.  The  contract  has  been  awarded  to 
CHARLES  R.  LEWIS,  Champaign,  HI.,  at  11.45c.  The  work 
will  involve  157,900  cu.yd. 

Retaining  Wall — Portage,  Wis. — The  Portage  Hosiery  Co., 
Portage,    will    construct    a    retaining   wall. 

Drain — Sioux  City.  Iowa — The  County  Board  of  Supervisors 
is  considering  the  construction  of  a  tile  drain,  to  cost  $60,000. 
E.  E.  Tosmer.  Sioux  City,   is  County  Audr. 

Dlteh — Bemidji.  Minn. — Surveys  are  being  made  for  the 
construction  of  Ditch  No.  14. 

Ditch — Blue  Earth.  Minn. — Bids  will  be  received  until  11 
a.m..  Jan.  14.  by  the  County  Auditor.  Blue  Earth,  for  con- 
structing Judicial  Ditch  No.  5.  J.  L.  Herring  is  County  Audr. 
+  DitrheM — International  Falls.  Minn. — The  contract  has 
been  awarded  to  the  NORTH  KRN  MINNESOTA  DRAINAGE 
CO..  Crookston.  Minn.,  for  digging  Judicial  Ditches  Nos.  1, 
3  and  6. 

+Ketnlnlne  AVail — Two  Harbors.  Minn. — The  contract  has 
been  awarded  to  WHITNEY  BROS..  Superior.  Wis.,  by  the 
Duluth  &  Iron  Range  R.R.  Co..  for  constructing  a  concrete  re- 
tainlr.^  wall  along  the  shore  bank  of  No.  1  Dock,  at  Two 
Harbors. 

Oil   Tank — Bonesteel,    .S. 
Ry.    will    erect    a    50.000-gaI 

(iymnnMium — Webster  Groves,  Mo. — The  Congregational 
Church,  Webster  Groves.  Is  considering  the  construction  of  a 
two-story  gymnasium  to  cost  $20,000.  W.  H.  Goodloe  Is  a 
member    of    the    Building    Committee. 

Dralnaee — Newport.  Ark.^The  Morgan  Engineering  Co., 
Goodwvn  Institute  Bldg..  Memphis.  Tenn.,  has  filed  the  re- 
port for  Grubbs  Drainage  District  of  Jackson  and  Pomsett 
Counties.      The    cost    Is   estimated    at    $500,000. 

Dlteh  anil  I..evee  Work— Plggott.  Ark. — Bids  will  be  re- 
ceived until  Jan.  22  bv  the  Biiani  of  Directors.  Central  Clay 
Drainage  District,  for  constructing  ditches  and  bvees.  ap- 
pVo.-slmately  (i.KiO.OOO  cu.vd.  ditch  I'Xciivation  and  4S0.000 
cu.yd.  levee  (  mliankment.     J.   R.    Hhyne,  Corning.   Is    ICngr. 

I^evoe  Work — Texarkana.  Ark. — The  Morgan  Engineering 
Co..  Goodwvn  Institute.  MemphLs.  Ti-mi..  has  estimated  the 
cost  of  proposed  work  In  Lence  District  No.  3  of  Miller 
County,  at  $200,000.  Contract  will  probably  be  awarded  In 
the    spring. 

DredKm— Matagorda.  Tex. — The  Matagorda  Mud  &  Shell 
Co.  will  Install  dredges  upon  large  ovster  shell  hunks,  which 
It  has  piirchiia.d  mar  Matagorda.  The  shell  will  be  used  by 
rallroadH  for  ballasting  and  alsci  for  construction  of  highways. 
The  liicorporators  of  t  h.-  i-omnimy  are  George  T.  Sargent.  W. 
E.  McNabb.  of  Matagorda,  and  J.  C.  Lewis,  of  Markham.  Tex. 
nock — Tacoma.  Wash. — The  Chicago,  Milwaukee  &  Puget 
Sound  Rv.  Co.  will  extend  Its  dock  at  Tacoma.  The  work  will 
bo  done   by  day  labor.      Estimated  cost.  $100,000. 

TunnelM — Los  Angi'les.  Calif. — Thi'  City  Council  has  author- 
ized the  commcncemi'nt  of  proi dings  for  the  construction  of 

the  proposed  tunnels.  Hom<'r  Hamlin.  City  Rngr..  was  In- 
structed to  prepare  and  present  to  the  Council  plans  and 
speolflcatlons  for  the  tunnels,  also  the  necesHnry  ordinances 
for  thi'  construction  of  tunnels.  The  proposed  plans  and 
speclflcntlons  will  he  for  a  slngb-bore  liinnil  at  First  St.  and 
a  single-bore  tunnel  at  Second  SI,  The  First  SI.  tunnel  will 
extend  from  a  point  between  Broadway  and  Hill  St.  to  Fre- 
mont Ave.:  the  Si'cond  St.  tunnel  will  extend  from  lllll  St.  to 
Plgueros  St.     Noted  Jan.  9. 
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8p,n<l  a  'Y*^^',     ,   „f   is  h   lit     ''                                       lioio     The    Uronx)— IvOuIh    E.    Jallad.-.    Arcn..    6i    »>'"e   t, 

fi-oiit   lit   the    toot  of   ^8th   St.  Miinhiittun     has    b.-en    Sflectc-d    as    the    architect    for    the 

B-rrry   Annex— Sa.i    Francisco.   Calif.— Plans  nr..   belnK  pre-  SJ-w  Y    M    C    A    bulTdlnK.  to  be  erected  at  Ifilst  St.  and  Wash- 

nared  bl-  L    U.   Uutton,  Arch..   Chronicle  Bids.,  Han  Francrsco.  f^*   }•  M.  C-  ');  ''%'^'"/^u'°g    Men's    ChrlBtlan    Association    of 

For  the  construction  of  the  proposed  ferry  annex.  Ihe    Bronx.      The    estimated    cost    is    $400,000. 


..hurr .San   Dietji),   Calif — Tho   Buchanan   Lumber  Co.   will 

«.„.ml  a  hunt-  sum  for  building  a  wharf  on  the  600-ft.  water 
f?oiit   at   th?  foot  of   28th   St. 

E-^rrv   Annex — San    FrancLsco.   Calif. — Plans  arr   belnK  pre- 

lierrj      {,»"..       ,^.... \,...h         r-iVoxml^.l.^     nlrlir        Wo«     H'l.nnrjfsco 

r      me      IjV  140  1.1    «^v.^..      --       . r  ..         -  - 

e.nniill— San  Francisco,  Calif.— The  foUowlnK  bids  were 
,  PrVu-r  i(  bv  the  State  Board  of  Harbor  Commissioners, 
J^S'^'.he  construction  of  Sections  ii.\  a.ui  DIJ  of  the  seawall; 
c^^.lon  0?\  F  Hoiandl,  $485,000;  Pacific  Construction  Co., 
f^MV?"'II.-alv-Tihbitts  Construction  Co..  $297,073;  San  Fran- 
'ii.!;  HHd  .  Co  $32X.onO;  Daniel  Contractlne  Co.,  »275,700; 
«Imu.?  '  1?'  raeim-  CoMstructlon  Co..  $321, lOO:  F.  Rolandl, 
$402  000;  Hea.-Tn.bltts  Construction  Co.  $280  000:  Mercer- 
Fra-ier  Co.,  $305,600;  San  Francisco  Bridge  Co..  $277,522. 
Thompson  Bridge  Co.,  $308,000:  Uanlel  Contracting  Co.,  $220,- 
000. 

IHTIl,DI\<iS 

xnnnton  MnH».— The  J.  W.  BISHOP  CO.,  of  Worcester,  has 
beet  awarded  the-  contract  fo.  the  erection  of  a  ne  w  storaRe 
Sforlihonse  In  Charlestown  for  the  Terminal  Wharl  &  ^^are- 
house   Co.      It    will    be    three    stories    hip>-.    13fix3..    ft.,    with    a 

""Vhoi^as' F."  pJdrick    is   Chm.   of  r    c    r,  n.ittee  which    is   con- 

'''"■niHV'?.it^v'ls'"conBldering''the  construction  of  a  new  munici- 
pal buUdi'iTK  in  RoxAir"  at  Dudley  and  Vine  Sts.  Edward 
gheehan.  Tr.mont    Bldg,,   is  the   Arch.  ,..,„,„ 

WonnMiK-ket.  R.  I.— The  City  Council  has  appropriated  the 
sum  of  $115  000.  to  be  used  for  the  erection  of  a  new  high 
school.     Noted  Sept.   5.  ,  ,  I 

„  1  ♦„■     r-nnn— A    sitc    fOF    a    ncw    theater    has    been    pur-    • 
„.=rJl  l?v'  Sherman  EP?ke,  of  Hartford.  Conn.,  at  the  corner 
chased  by   sniirna      in.  ^.rvc,  rjinnned   to  erect  a  building 

n.Uo'ft  two  sYorles  high,  iVbri'^cu"anl  steel,  fireproof  con- 
*  J.  r-   «„       Thn    Rnard    of   Education    will    receive 

Exchange  Bldg.,   are   the    Archs.  ^        ,-  t^o,,  «t 

n     „i,i«„    ^    V The  New  York  Telephone  Co.,   15  Dey  St.. 

Broadway.   Manhattan,    are    the    .Arcns.  

G.„ver«v...e    N    V      Tbe  YO         /J   n.s  ChHsti^ 

S'.ll}drg"e'tr,^a^e=^  !o''"oIt"'f5'o.SSo   *C.   J.   Holden.   18    Carpen- 

inp-  to  be  erected  on  (Jtsego  »i.   u.v    luc  ^-^y.^   •     .    -„  *7r  aaa 
is  Chm    of  the  Bldg.  Com      The  estimated  cost  as  $75,000. 

eoSln'i^cs*^^  "M-e^^r'^a'Jfota-rBi^nJJ-  iL^eSi^lt^Jd  ^c^o^t^ls 
*'""Brare  being  received  by  Carrere  &Hasti^ngs  Archs  225 
Z'g^U^nn.^'^wil^^erl^f'or^'ifth'^rf  ."beT^ee^n  7^th  and  71st 
s"!*"  the  estimated  cost  is  H.Ono.OOO- 

Plans  have  been  completed  by  Charles  B.Mjers.  Arcn  i 
Union  Square,  for  the  construction  of  ^  six-storj  apaM;m,m 
&nrcl^V.^O  Pl.osp"e%YA^r  fhy£t4rte/^^^ 

Fifrh'^\^e'!^frr  ^e1^^^^  IFS^^k^fl^^:"^ 

?;VSf,l'Vtfr'A'-n's^rS?tfo*n  ^'o^^^-S^O^^^  FTf?h\^T°  tJJI   Estimated 

cost    is   $110,000.  T.    1       ,    -NT     nifve^rflnn     Arch..    4 

Plans    have    been    filed    by    Robert    N     Cieverdon.    Arcn 
East    42d   St..    tor   the    constriict.on    of   alt|rat,ons   to^^the^^^.^^ 

Chu?;h'"'cf   p'"Bliss°'22*oY  A^'ndrVwl'  AV?,    is   Chn.      The    esti- 

■"^'llo^^a^ll^.  ¥o^u?S:  A?c,^:  m7Bl^adway   is^^p^^  Pjans 

l%J^i  afroVt-^a^^ki^i'gtLTvt'^/n^d  f^fsVSt.^kr'rhe  Melvin 

Arch..    2017    Fifth    Ave.,    for    the    ^o^^V^   ?       foi    H    V     Singhi, 
brick,   store   and   office    building,   126x-S2   it'i^  *7r;  noo 
121  Kinesbridee  Road.     The  estimated  cost  is  $75,000. 

*We  Ire   offlciallv  advised    that  bids  were  received   as  fol- 

r''^^?Uo^'^W^e%n^fr^"B^art^ell"c^."'^r/ |or?:clfy,  JlO  .,sf 
Carston  Co.  New  York  City.  $100  400:  A.  Pasanini  1123  B  oad 
wav.  $89,040:  Nial  Bros..  Troy.  N.  Y.  JlOl.^flO-  P-  ^J, '^;"'J,7 
Co.:  New  Yo.'k  City.  $89,fiOO:  W.  H.Egan,  423  East  115th  St., 
SM.178:  Thomas  J.  Buckley  Co..  103  Park  . A. ve.  $83  847  P. 
Keeler'Building  Co..  Albany,  |fl3.333:  R.  T.  Ford  Co.,^oches^ 
ter.  $92  000-  .7.  Ti  hitewav,  Woodhaven.  $102.7<!b.  wins  oc 
Marvin.   1170   Broa  .way.    $98,499.      Noted  Dec.    19.  .         „i„„„ 

Thomas  W.  I.ai.ib.  Arch..  501  Fifth  .4ve  is  PrfParing  p  ans 
for  the  construct!  >n  of  a  four-story  theater  and  office  build- 
InJr  to  be  erected  at  Broadwav  and  47th  St..  for  the  Sutphen 
Estate.     John  S.   Sutphen,    311  West   72d  St. 

Plans  have  bfen  completed  by  George  P.  Pelham.  Arch.. 
507  Fifth  Ave  for  the  construction  of  a  six-story  apartment 
house  at  IfiOth  St.  and  Fort  Washington  Ave.,  for  the  Saranac 
Construction  Co..  3785  Broadway.  The  estimated  cost  is 
$175,000.     Noted  Nov.    28.  ,       „  ^  .      „     ^  ,,„.,= 

Plans  have  been  completed  bv  Schwartz  &  Gross.  Archs.. 
347  Fifth  Ave.  for  the  construction  of  a  six-story  apartment 
house.  112x92  ft.,   on   181st  St.,   near  Broadway,   for  the  Alex- 


ander  Grant   Co.,    701   Weat   178th   St.      The    eBtlmated   cost    Is 
E.    Jallade,    Arch.,    37    Liberty 


Bronx.      Tht 
Yorktowi 


estimated  cost  Is  $400,000. 
v.— Plans  are  being  prepared  by  the  State 
ArchltecV,  (Japitol,  Albany,  for  the  SV'-'^^"''!  ."o^^/'of  Jhe  oTant 
State  Hospital  at  Yorktown.  The  eHtlniated  cost  of  the  plant 
Is  $335,000.  Bids  will  be  received  about  March  1  by  the  .-jiaie 
Hospital    Commission. 

Atlantic  City.  N.  J— Plans  are  being  prepared  by  Bertram 
Ireland  Arch  ,  Bartlett  Bldg.,  for  the  construction  of  a  six- 
Story  and  basement  apartment  house.  The  estimated  cost  is 
$150,000.  „     ., 

Cnmilen.  iV.  J Bids  are  being  received  by  Clyde  S.  Adams, 

Arch  1233  Arch.  St.,  Philadelphia,  Penn.,  for  the  construction 
of    a    three-story    school     bufldlng.       The     estimated     cost    Is 

$100,000. 

NetTurk.  N.  J— Plans  are  b<-lng  prepared  by  A.  W.  John- 
son 105  West  40th  St.,  New  York,  for  the  construction  of  a 
seven-story  brick  olflce  building  and  theater,  on  Market  St.. 
between    Halsey    and    Washington    Sts.,    for    F.    F.    Proctor.    88 

^'"'Blds'tre  being  received  by  William  E.  I^'^';">,'-P',"it^J°^^ 
St  Arch.,  for  the  construction  of  a  .two-story  theater  at 
Br'anford  Place  and  Hal.sey  St  for  Weinparten  Bros.  Realty 
Co     405  High  St.     The  estimated  cost  Is  $175,000. 

PaterHon.  N.  J.— Bids  will  be  received  until  Feb  28.  by 
W.  T  Fanning,  Clot  Bldg..  for  an  addition  to  the  Little  Sis- 
ters of  the  Poor  Home  for  the  Aged,  on  Dey  St.  The  esti- 
mated cost  is   $00,000. 

Hed  Ilnnk.  IS.  J.— Plans  have  been  prepared  by  Warrington 
G.  Lawrence,  Arch.,  225  Fifth  Ave..  New  York,  for  the  <,-on- 
struction  of  a  one-story  brick  and  stone  bank  building. 
51x90  ft  at  Wallace  and  Broad  Sts.,  for  the  First  National 
Bank,   of   Redbank.     The   estimated   cost   is   $00,000. 

Allentunn.    Penn The     City    has    decided    to    erect    three 

market    houses,    estimated    to    cost    $50,000.      Charles   W.    RInn 

'"  ThrCounu"'c^mmrs'sio"ner»  of  Lehigh  County  have  com- 
nleted  plans  tor  a  three-story  slom-  and  brick  court  house. 
FsxlOoTt,  at  Fifth  and  Hamilton  Sts.  The  estimated  cost 
is  $500,000.  Robert  .S.  Rathbun  is  Arch..  Commonwealth  Bldg., 
Allentown,   Penn. 

Plans  have  been  prepared  by  J.  M.  Grimley  &  Co..  for  the 
construction  of  a  four-story  building  at  730  Hamilton  St.. 
Allentown.     The   estimated  cost  is  $100,000. 

\nollo,  Penn. — Bids  will  be  received  until  3  p.m..  Feb.  3. 
bv  C  H  Truly,  Secv.  Bd.  of  Education,  for  the  construction  of 
a"  high 'school  at  Apollo.  John  T.  Simpson  is  Arch.,  Essex 
Bldg..   Newark,   N.   J. 

Reaver  Falls.  Penn. — John  J.  Paft,  Beaver  Falls,  will  erect 
a  three-storv  brick  theater.  The  estimated  cost  is  $40,000. 
Carlisle    S:  Sharrer  are   Archs.,    Pittsburgh,   Penn. 

Crafion,  Penn. — Chartiers  Council,  Knights  of  Columbus, 
will  remodel  the  Episcopal  Church  of  the  Nativity.  Into  a 
club   house.      The    estimated    cost   is    $60,000. 

Olyphant.  Penn. — F.  H.  Davis,  Arch.,  Scranton.  Penn.,  la 
preparing  plans  for  the  construction  of  an  addition  to  the 
high  school.     The  estimated  cost  is   $50,000. 

Phllailelphla.  Penn. — Samuel  Sternberger  has  purchased  a 
site  at  13th  and  Vine  Sts.,  on  which  he  will  erect  a  ten-story 
commercial    building.      The    estimated    cost    is    $250,000. 

PIttHburKh.    Penn Rutan     &    Russell.     Archs.,     812    Magee 

Bldg.,  are  preparing  plans  for  the  construction  of  an  eight- 
story  brick  and  steel  building  on  Thackeray  Ave.,  for  the 
Republic  Bank   Note  Co.      The   estimated  cost  is   $200,000. 

Pottsvllle,  Penn. — Plans  have  been  prepared  by  K.  W. 
Johnson,  Arch..  New  York,  for  the  construction  of  a  theater 
at  Market  and  Logan  Sts.,  for  a  local  corporation  headed 
by  Charles  Haussmann. 

AVIIklnshnre.  Penn. — Plans  are  being  prepared  by  A.  C. 
Shand  Engr.,  Broad  St.  Station,  Philadelphia,  for  the  construc- 
tion of  a  passenger  station,  at  South  Ave.,  Wllkinsburg. 
The  estimated  cost  is  $93,000. 

Raltlmore,     .Mil. — Plans     have     been     prepared     by     Oliver 
Wight.    1008    Munsey     Bldg..    Baltimore, 
of  a  warehouse  at  401   North  Calvert  St. 

'WaHhlnKton,  D.  C — Woodward  &  Lothrop.  Inc.,  will  erect 
an  eight-story  building,  50x103  ft.,  at  1007  F  St.  The  esti- 
mated cost  is   $450,000.  ^      ,        ^,    .,j. 

+The  contract  for  the  construction  of  the  building  at 
Pennsylvania  Ave.  and  19th  St..  for  the  Department  of  Com- 
merce" and  Labor,  has  been  awarded  to  GEORGE  A.  FULLER 
CO.,  Munsey  Bldg.,  Washington.     Noted  Nov.   7. 

Che.sterfield.  Va. — The  Fonticello  Mineral  Springs  Corpor- 
ation Inc.,  will  erect  a  sanatorium.  The  estimated  cost  is 
$200,000.     John  Garland  Pollard  is  Pres..  Richmond,  Va. 

Norfolk,  Va. — The  Norfolk  &  Washington  Steamboat  Co. 
has  awarded  a  contract  to  the  SANFORD  &  BROOKS  CO., 
Baltimore.  Md.,  for  the  construction  of  a  warehouse,  at  the 
foot  of  Front  St. 

RIohmonil,  Va. — Carneal  &  Johnston.  Archs..  Richmond,  have 
prepared  plans  for  the  construction  of  three  buildings,  for 
Richmond   College.      The  estimated  cost  is  $225  000. 

+The  contract  has  been  awarded  to  R.  F.  RICHARDSON  & 
SON  Norfolk,  Va.,  for  the  construction  of  a  ten-story  build- 
ing to  be  used  for  the  Chamber  of  Commerce  and  Manufac- 
turers'   exhibit.      The   estimated   cost    is   $190,000. 

K-„-„nee.  Va. — The  University  of  the  South  will  erect  a 
building  in  memorv  of  the  late  Maj.  Archibald  Butt.  The 
estimated   cost   is  $250,000. 

Huntington,  W.  Va. — The  Board  of  Education  will  erect  a 
school  building  at  12th  Ave.  and  Seventh  St. 

r-hnrlofte  N.  r. — The  Masonic  orders  will  erect  a  temple  on 
South    Tyroii    St.      The    estimated    cost    is    $100,000.      John    M. 

^"■"Thi'Y  ^W  "c*  A  *^"ill-  erect  a  building  at  Charlotte.  The 
estimated  cost  is  $60,000. 
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rireenn-ood,  S.  C. — Bids  will  be  received  until  Jan.  20,  by 
Archs.  A.  Ten  Eyck  Brown,  Atlanta.  Ga.,  and  L.  D.  Proffitt, 
Spartansburg-,  S.  C,  for  the  construction  of  a  six-story  brick 
office  building,   107x40  ft.,  at  Greenwood. 

Athens,    Ga Bids    will    be    received    until    Feb.    4.    by    T. 

Wright.  Clk.  Bd.  of  Commissioners  of  Roads  and  Revenues, 
Clark  County,  for  the  construction  of  a  three-story  and  base- 
ment court  house.  A.  Ten  Bvck  Brown  is  Arch.,  607  Forsyth 
Bldg-.,   Atlanta.   Ga.      Noted   Dec.    5. 

Memphis,  Tenn. — Bids  will  be  received  until  Feb.  15,  for 
Ihe  construction  of  a  four-storv  building  at  Main  St.  and 
Butler  Ave.,  for  the  Atkins  Saw  Co.  The  estimated  cost  is 
$65,000. 

Nashville,  Tenn. — The  Knapp  Memorial  Committee  will 
erect  a  school  building  at  Peabody  College.  The  estimated 
cost  is  $150,000. 

Lexin^on,  Ky. — The  lowest  bidder  for  the  construction  of 
the  15-story  bank  and  office  building  for  the  Fayette  National 
Bank   was    George    A.    Fuller   Co.,    Munsey   Bldg.,    Washington, 

D.  C.     Noted  Nov.   14. 

Akron,  Ohio — Frank  Selzer,  Akron,  is  interested  in  a  com- 
pany which  will  erect  a  four-story  garage,  120x163  ft.,  in 
Akron.  The  estimated  cost  is  $45,000.  F.  W.  Haglochm  is  the 
Arch. 

ColumhuH,  Ohio — The  Board  of  Education  has  rejected  all 
bids  received  for  the  construction  of  the  Crestview  School, 
and  the  work  will  be  readvertised. 

Dayton,  Ohio — Plans  have  been  prepared  for  the  con- 
struction of  a  one-story  edifice  on  Monument  Ave.,  for  the 
First  Baptist  Cong-regation.  The  estimated  cost  is  $125,000. 
Schenck  &  Williams,  Ludlow  Arcade  Bldg.,  Dayton,  are  the 
Archs. 

Dayton,  Obli>^ — The  Board  of  Education  will  receive  bids 
until  Jan.  23,  for  the  construction  of  a  three-story  addition, 
167x156  ft.,   to  a  high   school.     The   estimated   cost  is   $200,000. 

E.  J.  Mountstephen,   27   Mclntire  Bldg.,    is  the  Arch. 

+Nenark,  Ohio — The  contract  for  the  construction  of  lodge 
and  office  building  for  the  Miisonlc  Temple  Co.,  Newark,  has 
been  awarded  to  HANDSBY  &  .SOX,  Zanesville,  Ohio,  at  $65,000. 
Noted   Dec.    12. 

JamestoM'n,  Inil. — Bids  w^ill  soon  be  asked  for  the  construc- 
tion of  a  high  school  in  Jamestown.  An  appropriation  of 
$40,000  has  been  made  for  the  purpose. 

Milroy,  Ind.- — The  School  Trustees  are  preparing  plans  and 
specifications  for  the  construction  of  a  ne  whigh  school  to 
replace  the  one  recently  destroyed  by  fire.  The  estimated 
cost  Is   $40,000. 

Mnncie,  Ind. — The  School  Board  has  ordered  plans  pre- 
pared for  the  construction  of  a  new  high  school.  The  esti- 
mated cost  of  the  structure  is  $200,000.  Dr.  H.  M.  Winans 
Is    Pres.    of    the    Bd. 

Shelbyville,  Ind. — The  New  York  Central  Lines  has  pur- 
chased a  site  covering  about  six  acres,  near  Shelbyville.  and 
will  erect  a  new  freight  depot.  Plans  are  being  prepared 
and   bids  will   soon  be  asked. 

Detroit.  Slieh. — The  B.  F.  Goodrich  Co.,  Akron,  Ohio,  has 
purchased  a  site  at  964  Woodward  Ave.,  and  will  erect  a 
six-story  mercantile   building,   to  cost   approximately    $100,000. 

Detroit,  Mich, — Arthur  Schlessinger  will  erect  a  two- 
story  store  and  apartment  building  at  Woodward  Ave.  and 
Glynn  Court,  to  cost  about  $40,000.  Baxter,  O'Dell  &  Halpin 
are    the    Archs. 

The  directors  of  the  Chicago  Golf  Club  have  voted  a 
bond  issue  for  $100,000.  for  the  purpose  of  building  a  club 
house  to  replace  the  one  which  was  destroyed  by  fire  last 
fall. 

Gra.id  Kaplds,  MIoh. — The  T.  M.  C.  A.  contemplates  the 
erection  of  a  new  building,  to  cost  approximately  $200,000. 

LanMine,  Ml<-b. — Bids  will  be  received  by  the  Board  of 
Education  until  Feb.  15,  for  the  construction  of  a  grade 
school    bi'ldlng. 

Milw.-iuker.  'Win. — Martin  TuUgren  &  Sons  have  purchased 
a  site  a  Biddle  and  Marshall  Sts..  .and  will  erect  an  apartment 
building    to  cost  approximately    $125,000. 

Davrnport,  lotva — Plans  have  been  prepared  for  the  con- 
struction of  a  theater  at  Third  and  Ripley  Sts.,  for  a  com- 
pany in  which  Thomas  J.  Walsh  and  D.  H.  Larie  are  Interested. 
The  estimated  cost  Is  $120,000. 

Crooknton,  Minn. — Plans  are  being  prepared  for  the  con- 
struction of  a  new  high  school,  which  will  cost  approximately 
$115,000. 

.CoflTeyville,  Kan. — The  contract  for  the  construction  of  a 
bank  building  for  the  First  National  Bank,  of  Coffeyvllle.  has 
been  awarded  to  H.  E.  McC.\RT.  C.  A.  Henderson,  Kellogg 
Bldg..   Ih   the  Arch.     Noted   Dec.   26. 

(jrrrlry,  Meb. — Press  reports  state  that  bids  will  be  re- 
ceived by  the  County  Commissioners,  until  Feb.  4,  for  the 
construction  of  a  four-storv  court  house.  The  estimated  cost 
Is  $65. Olio.  Berllnghof  &  Davis.  Security  Mutual  Bldg..  Lin- 
coln, Neb.,  are  the  Archs. 

DallaH.  Trx. — Press  reports  state  that  bids  will  be  received 
by  J.  n.  WInslett,  City  Secy.,  until  Jan.  31,  for  the  con- 
struction of  a  municipal  building  at  Harwood,  Commerce  and 
Main  Sts.  C.  D.  HIII  &  Co.,  723  Wilson  Bldg.,  are  the  Archs. 
Noted  Jan.  9. 

Denver,  C'olo. — The  Colorado  National  Bunk  has  had  plans 
prepared  for  Ihe  construction  of  a  bank  and  odlce  building 
at    Champa   and    17th    St. 

Halt  take  City,  1'tnh — The  Deserct  National  Bank  has 
purchased  a  site  at  First  South  and  Main  Sts..  and  will  erect  a 
14-Htory  bank  and  office  building,  to  cost  approximately 
$1,000,000. 

♦Malt  I,akp  City,  Utah — The  contract  for  the  construction 
of  the  Ptnh  State  CMpltol  at  Salt  Lake  Pity,  has  been  awarded 
lo  JAMES  STEWART  &  CO.,  St.  Louis.  Mo.,  at  $1,040,000. 
Noted    Dec.    12. 


Eugene,  Ore. — C.  K.  Cole.  Chihuahua.  Mex.,  is  having  plans 
prepared  tor  a  new  hotel  to  be  erected  on  Olive  St.  The 
building  will  probably  be  eight  stories. 

Portland,  Ore. — The  University  Club  has  purchased  a  site 
at  Sixth  and  Jefferson  Sts.,  and  will  erect  a  tour-story  club 
house,  at  an  estimated  cost  of  $125,000.  including  the  fur- 
nishings.    Whitehouse  &  Fouilhoux  are  Archs. 

Portland.  Ore — The  Pacific  Telephone  &  Telegraph  Co. 
has  had  plans  completed  for  the  new  central  office  building 
to  be  erected  at  Park  and  Oak  Sts.  The  ultimate  height  of 
the  building  will  be  14  stories.  11  of  which  will  be  erected 
now.  It  will  be  fireproof  throughout,  with  complete  steel 
frame,  reinforced  concrete  floors  and  exterior  brick  walls. 
The  cost  of  the  present  structure  will  be  about  $400,000.  the 
equipment  will  cost  about  $300,000.  and  to  bring  the  conduits 
and  cables  into  the  new  building  will  require  .$20,000  more. 

Los  .\ngeles.  Calif. — A  site  has  been  secured  at  Eighth 
and  Spring  Sts.  upon  which  the  Home  Builders'  Co.  will 
erect  a  14-story  building,  costing  from  $700,000  to  $800,000. 
J.    Martyn   Haenke   is  Arch. 

liakersfield.  Calif. — T.  B.  Rice,  owner  of  the  Hotel  Man- 
chester,  will   add   three   stories   to    the   building   at  a   cost   of 

about    $45,000. 

Los  .Inseles,  Calif. — Bids  will  be  received  until  2  p.m.,  Jan. 
27.  by  the  Board  of  County  Supervisors  for  the  erection  Of 
two  ward  buildings,  a  dining  room  and  kitchen,  commissary 
building  and  a  stable,  at  the  County  Farm.  The  wards  will 
be  51x146  ft.  each,  two  stories,  and  the  stable  will  be  in  two 
parts,  one  36x100  ft.  and  the  other  73x36  ft.,  all  to  be  of  brick, 
two  stories  high. 

Plans  are  being  prepared  for  a  new  business  block  to  be 
erected  for  Mrs.  R.  B.  Y^oung.  on  Seventh,  tjetween  Flower  and 
Figueroa  Sts.  It  will  be  of  steel  and  brick,  108x90  ft.,  and 
from  eight  to  14  stories  high.  R.  B.  Young  &  Son,  Lanker- 
shim    Bldg.,    are    .A.rchs. 

The  Hopper-McFarland-Duncan  Co..  502  Story  Bldg..  will 
erect  a  hotel  and  store  building  on  Figueroa  St.,  near  Sev- 
enth.    J.   Martyn    Haenke,   417  Central   Bldg.,   is  Arch. 

Oakland,  Calif. — Plans  are  being  completed  for  another 
new  school  to  be  located  on  13th  Ave.,  to  cost  $70,000.  J.  J. 
Donovan  is  City  Arch. 

San  Diego,  Calif, — J.  W.  Sefton,  Jr.,  is  having  plans  pre- 
pared for  a  four-story  hotel  and  business  building  to  be 
erected  on  F  St..  between  Sixth  and  Seventh  Sts.  It  will  be 
100x200  ft,  and  is  estimated  to  cost  $200,000.  W.  S.  Hebbard 
is  Arch. 

+San  Francisco,  Calif. — A  contract  has  been  awarded  to 
KNOWLES  &  REICHLEY,  ISO  Jessie  St.,  at  $52,250,  for  the 
construction  of  a  five-story  rooming  house  on  O'Farrell  St.. 
for  Dr.  C.  F.  Buckley.  The  M.  J.  Lyon  Co..  127  Montgomery 
St..   is   .\rch. 

+The  American  Can  Co..  Mills  Bldg.,  has  awarded  a  con- 
tract for  the  construction  of  a  three-story  reinforced  concrete 
warehouse  to  be  erected  at  19th  and  Treat  .\ves.,  to  the 
CLINTON  FIREPROOFING  CO..  at  $SO,000.  A  contract  for  the 
piling  was  awarded  to  the  RAYMOND  PILING  CO.,  at  $15,000. 

San  Francisco,  Calif. — A  permit  has  been  granted  to  Jos. 
N.  Kowalsky  for  the  erection  of  an  eight-story  hotel  on 
Mission   St.,   to    cost   $55,000. 

A.  W.  Maltby  will  erect  a  seven-story  hotel  and  store 
building  on  Ellis,  west  of  Mason  Sts.  It  will  be  52x100  ft, 
of  modern  construction,  with  exterior  facings  of  cement  plas- 
ter. The  estimated  cost  is  $75,000.  .\lbert  Farr,  Foxcroft 
Bldg.,  is  Arch. 

+A  contract  has  been  awarded  by  the  Panama-Pacific  Ex- 
position Co..  for  the  erection  of  Machinery  Hall  to  the 
W.  W.  ANDERSON  CO.,  at  $509,900.  Bids  erroneously  noted 
under  Sacramento  Jan.   9.     C.   C.   Moore   Is  Pres. 

Stockton.  Calif. — The  Home  Builders'  Investment  &  Secur- 
ity Co.  will  erect  an  apartment  house  at  Flora  and  El  Dorado 
Sts.,   costing   about    $75,000. 

Montreal.  <tue, — .\  permit  has  been  granted  to  George 
Marcll  &  Co  for  the  erection  of  a  10-story  office  building  on 
Vlcto-'a  Sq..  adjoining  the  Imperial  Bank  Bldg.  It  will  cost 
,i.jout  $750,000. 

namiltun.  Ont. — Press  reports  state  the  Canadian-North- 
ern Rv.  Co.  has  two  sites  In  Hamilton  under  consideration, 
upon  one  of  which  it  will  shortly  begin  the  erection  of  a  new 
hotel. 

Toronto.  Ont, — Michael  Shea.  HulTalo,  N.  Y.,  and  Toronto, 
has  secured  a  site,  and  will  erect  a  popular-price  theater  In 
Toronto.  The  structure  will  have  ,a  siatlng  capacity  of  about 
3000,  and   Is  estimated   to  cost   $750,000. 

I'ort  .\rthur.  Ont. — Bids  will  be  received  until  Jan.  22, 
bv  the  Department  of  Public  Works,  Ottawa,  for  the  erec- 
tion of  an  armory  at  Port  Arthur,  to  cost  $100,000.  Specifica- 
tions are  at  the  office  of  City  CIk„  Port  Arthur;  H.  E. 
Matthews,  Superv.  Arch..  Winnipeg.  Man.,  or  at  Dept,  Ottawa. 
H.   r.   Dc-srochers  Is  Secy.   Dept.    of  I'ub.   Wks. 

St.  Thomas,  Ont. — A  site  has  been  leased,  and  plans  will 
be  prepari-d  at  once  for  the  erection  of  a  Y.  M.  C.  A.  building, 
costing  $50,000. 

■■rinoe  Alltert.  Sank. — Plana  are  being  prepared  for  a  new 
$300,000  holi-1  to  be  erected  by  the  Mnrquls  Hotel  Co.,  on  Cen- 
tral Avf.  It  will  be  of  structural  steel,  reinforced  concrete 
nnd  terra  cotta  construction.  Crelghton  &  Crowther  are 
Archs.  , 

+('nlKnry,    Alta. —  A    contract    hiis   1 n   awnrdi'd   to   BITRCH 

&  HUFFMAN.  ISO  Ellis  St.,  San  Francisco,  Calif.,  on  a  piT-. 
cent.ige  basis  for  the  constructbm  i>f  a  12-story  office  build- 
ing for  Ibifrnlo.  New  York  nnd  Toronto  capitalists.  The  struc- 
ture will  be  lOOxlfiB  ft,  and  131  ft.  high.  It  will  be  of  tln-- 
proof  constrtictlon  throughout  steel  frami',  relnforced-concrete 
walls,  faced  with  AlbiTta  stoni'  and  nielnl  Interior  trim.  Th<- 
foundation,     frame    and     walls    are     dislgm-d     tr  ,■    a     IB-story 

building,    but    only     12    will    1 reeled    now.      The    estlmati-d 

cost  IM  $32B,O00.  Peter  McUullle.  Toronto.  Is  Arch  and  Engr. 
In    .hurgi-. 
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Completion  of  the  Rebuilt  Assuan  Dam 

We  havo  already  briefly  noted  the  formal  aeeeptaiuc, 
■on  Dee.  'i'i,  VIVi,  of  tlie  rel)uilt  Assuan  Dam  aeross  tlu' 
Kiver  Nile,  in  Egypt.*  It  will  lie  recalled  that  the  old 
dam  was  constructed  to  make  more  effective  the  irrif^a- 
tiou  of  the  land  in  districts  contiguous  to  tiie  Nile.  This 
was  work  on  which  the  prosperity  of  the  whole  country 
depended,  since  the  land  had  fallen  desolate  through  the 
decay  of  the  great  ancient  irrigation  works — a  decline 
which  was  only  slightly  improved  Ijy  aitempts  of  the 
ruler,  Mehemet  Ali,  to  concert  part  of  the  country  from 
basin  to  perennial  irrigation  on  a  large  scale  and  to  intro- 
duce cotton  growing.    The  iiro]>(jsal  to  create  this  dam,  ot 


IMirliaiid-cciiiciit  iiiorliir.  One  pai'l  of  llic  length  is  of 
solid  gravity  section  and  llic  oIIht  oT  "i>ierced"  section, 
to  permit  the  rapid  disch;ir.uc  of  llir  silt-hearing  flood 
waters  before  the  Inirdcn  iMjnid  be  deposited  in  tlu;  reser- 
voir. 

It  was  found,  shortly  after  the  lirst  dam  was  jnit  into 
use,  that  the  development  of  the  irrigated  land  could 
not  go  forward  as  desired  with  original  height.  After 
much  study  it  was  finally  decided  to  raise  the  water  level 
23  ft.  more,  which  was  done  by  raising  the  masonry  crest 
16.4  ft.  and  thickening  the  dam  l(i.4  ft.  In  this  way 
the  capacity  was  incri'ased  to  Sl.lilO  million  cubic  feet. 
at  an  estimated   cost  ol'  ^(i.OiMl.ddO.f 


DowNSTEEAjr  Side  of  the  Rebuilt  Assuak  Dam,   Nearing  CorviPi.ETioN 

(From   London   "Engineering,"   Dec.    20,    1912.) 


course,  aroused  a  ])oiiular  clamor  stimulated  by  the 
archffiologists.  As  a  concession  to  this  sentiment,  the 
Egyptian  government  decided  that  the  water  level  of  the 
projected  reservoir  should  not  be  raised  more  than  350 
ft.  above  the  sea.  This  limited  the  reservoir  capacity  to 
3.5,300  million  cubic  feet,  but  the  designer.  Sir  Wm.  Will- 
cocks,  devi.sed  a  dam  which  he  believed  would  allow  the 
crest  to  be  raised  safely  f"  ft.  91/^  in.  at  a  future  date,  jf 
such  a  step  should  finally  be  permitted.  The  work  was 
commenced  in  1898  and  completed  in  1902,  a  year  ahead 
of  time,  with  Messrs.  John  Aird  &  Co.  as  coutractflrs. 
The  dam  was  built  of  the  red  Assuan  granite,  laid  in 

•See  Eng-.  News,  Sept.  30.  1909.  for  a  description  of  work 
tiien  in  progress.  For  articles  on  the  old  Assuan  Dam.  see 
Ens:.  News.  Dec.  2S,  1899,  p.  418;  Sept.  26,  1901,  p.  221;  Aug. 
l.";,    1902.    p.    Ififi. 


As  shown  in  our  previous  article,  the  work  of  recon- 
structing the  dam  comprised  three  main  operations:  (1) 
thickening  the  present  dam  by  the  addition  of  a  masonry 
reinforcement  on  the  downstream  face,  (2)  bonding  this 
new  work  homogeneously  with  the  original  dam,  (3) 
building  the  whole  structure  up  to  a  desired  height  and 
making  necessary  changes  in  the  locks  and  navigation 
channel  of  the  Nile.  The  new  masonry,  which  was  built 
up  in  front  of  the  old,  was  supported  from  2  to  6  in,  away 
from  the  latter  by  ly^-in.  steel  rods  a  meter  apart.  This 
space  was  divided  up  into  bays  or  compartments  in  which 


tSee  an  article  entitled  "Egyptian  Irrigation  and  the 
Assuan  Dam."  in  London  "Engineering."  Dec.  20.  1912.  for  a 
history  of  the  project  connected  with  this  deyelopment.  From 
that  article  the  progress  of  the  woric  between  1909  and  date 
has  here  been  summarized. 
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perforated  pipes  were  left  for  the  introduction  of  cement 
grout  when  the  temperature  of  the  old  and  new  masses  of 
masonry  should  become  equalized  so  that  they  could  be 
bonded  without  danger  of  temperature  stresses. 

The  grouting  was  begun  in  Xovember,  1909,  on  parts 
finished  two  years  before,  and  the  work  was  completed 
in  the  season  of  1911-12.  The  mixers  were  driven  by 
portable  engines  and  the  grout  put  into  the  spaces  by 
flexible  piping.  Xo  trouble  was  experienced  in  the  work, 
e.xeept  that  the  men  had  to  be  trained  to  it,  and  it  took 
longer  than  was  expected. 

The  sluice  openings  in  the  new  section  are  slightly 
higher  than  in  the  old  one.  The  sides  and  floor,  how- 
ever,  in  both   sections   arc   flush.     Thirty   of   the   lower 


moved  from  its  recess,  divided  in  two  parts  and  taken  to 
the  upstream  end  of  the  locks,  where  it  was  floated  to  tlie 
entrance  and  here  used  to  dam  back  the  autumn  floods 
(Fig.  3),  its  height  being  increased  by  balks.  After  this 
gate  was  .secured  in  place,  those  which  had  to  be  removed 
to  new  positions  were  run  out  on  their  bascules,  jacked  up 
and  disconnected  from  the  carriage  and  after  being  fitted 
with  their  new  appurtenances  were  lowered  upon  two 
special  trucks  carrying  cup  centers.  One  track  was  laid 
on  an  arc  so  that  the  gate  could  be  swung  around  90° 
and  pointed  down  the  lock.  When  this  position  had  been 
reached  the  tracks  were  relaid  as  a  single  tangent  down 
the  lock  and  each  gate  was  jnished  along  175  yd.  When 
a  lock  sill  was  reached  the  track  was  run  ahead  into  the 


Fn;.  ";;.    Ui'sTUKAJr  Fxti;axck  to  thk  Assl'ax  Da.m 

LoCK.S 
(From    l.tindon    "EnKineerln^."    Dec-.    2U.    191ii) 

sluices  in  the  old  dam  had  been  lincil  with  cast  iron  to  ex- 
,pedite  the  work^  but  in  the  new  section  no  such  lining  was 
employed.  In'tlj^  original  dam  no  spillway  was  ])rovided, 
but  this  has  been  done  in  the  ,recon.struction.  In  that 
length  of  the  dam  where  there  are  no  .sluices,  the 
arched  spillways  are  carried  through  the  crest  wall,  as 
shown  in  Figs.  1  and  2. 

The  heightening  of  the  dam  entailed  raising  the  walls 
of  Lock  No.  1  by  16.4  ft.;  Xo.  2,  1.3.1  ft.;  No;  3,  13.1 
ft.;  No.  4,  19.7  ft.,  and  .adding  a  new  lock  (Xo.  5)  at 
the  lower  end  of  the  flight.-*.  New  gates  had  to  be  pro- 
vided for  Lock  Xo.  1,  and  the  old  gates  were  .shifted. 

The  gates  used  here  are  an  unusual  single-leaf  sliding 
type.  Each  is  suspended  from  a  carriage  running  on  a 
roller  track  at  90°  to  the  lock,  partly  carried  on  the  lock 
wall  and  partly  on  a  bascule  bridge.  In  the  land  side 
of  the  lock  wall  is  a  recess  into  which  the  gate  is  run  when 
lifted  out  of  its  pockets.  The  u])per  locks  are  now  very 
deep  and  the  highest  gates  have  to  be  78  ft.  9  in.  from 
top  to  bottom,  for  a  width  of  opening  only  32  ft.  2  in. 
The  other  gates  of  the  channel,  however,  are  59  ft.,  52 
ft.  fi  in.,  45  ft.  11   in.  and  36  ft.  1   in.,  refipectively. 

The  old  No.  1  gate  was  moved  into  No.  3  recess  (Ix)ck 
No.  2)  and  the  old  No.  2  gate  was  cut  down  for  recess 
No.  4  (Ij<jck  Xo.  3).  Old  Xo.  3  gate  was  removed  to 
No.  5  rece«H  without  alteration,  and  Xo.  4  gate  was  jilaced 
in  No.  6  recess.  The  old  Xo.  5  gate,  which  was  20  ft. 
.3  in.  in  heiglit,  was  dismantled  and  u.scd  in  the  rccon- 
trtriiction  work. 

To  transfer  all  of  these  gates  it  was  necessary  to  stop 
traffic  in  the  locks  from  Ueceinber,  1909,  to  Dcceridier, 
1910.     The  Xo.  5  gate,  which  weighed   12  tons,  was  re- 


Fic  :!.    lii;M()vi\fi  'I'liic  Ti:.Mroi;.\i;v  (Iatk  at  thi':  Lock 
K.\ii!A.\(  I-:  or  Tin-;  .V.ssr.w    1).\m   X.vvioation' 

('I!AN\!:I. 
(rhotoKTiipli    from    rndiiwouil    ,»t    rriil.-iwoiMl.   iNi'W   York  Clt>-> 

next  lock  on  ))ilcd  timbers,  which  were  gradually  re- 
moved when  the  gate  was  clear  of  the  sill  and  the  track 
and  gate  lowergd  to  the  new  level.  When  the  proper 
recess  was  reached  for  each  gate  this  process  was  reversed 
and  the  gate  was  fitted  to  its  carriage  on  the  bascule.  The 
tallest  gale  thus  transported  weighed  92  tons  and  was 
steadied  at   llic  to|>  by  guy  ropes. 


lliMv  t<>  .Miik<-  'I'lirff  IIIMIiiii  DoHiirH  Look  Mkr  TUIrty 
nollnrn  wiiH  Blioivn  by  tlu'  Tri'HHury  DepartiiU'iit  the  other 
(lay  whiTi  11  sent  out  word  thnl  Undi-  Sam  had  $3. .150.727, 580 
In  circulHtlon  on  Jun.  2,  1913,  but  addi-d  that  I'HtlmatInK  the 
population  of  Continental  United  .Stuti'S  at  9(1. 49(1.000.  thl» 
was  11  per  cnplla  uveriiKe  of  $34.72.  Those  who  had  Iea» 
than  thai  amount  In  their  pocket  at  that  lime  ohould  remem- 
ber that  the  Ktatement  covered  money  In  bank  reserves  and 
In  the  treaHurleH  of  corporations  as  well  as  the  contents  of 
private    pockethooks    and    purses. 


.Tnininry  3^3,  1913 
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The  Proposed  Port  of  Richmond, 
Calif.,  in  San  Francisco  Bay 

A  iK'w  iK)i-|  ill  Sail  Francisco  Jiay  is  |ii(i|i(iscil  in  a  iv- 
ccn'.iv  priuted  report  made  to  the  I'ouiicil  of  the  City  of 
Kiciimoiul,  Calif.,  by  the  firm  of  ITaviiaiul  &  Tihhetts, 
eiif,'iiieei\s,  of  Sau  Francisco.  This  report  is  printed  in  a 
2;30-pp.  book,  with  numerous  drawiiif^s  and  illustrations. 
The  City  of  Richmond  is  a  comparatively  new  settlement, 
having  beeu  founded  in  1900,  and  is  located  northeast  of 
San  Francisco  across  the  bay.  It  is  the  terminus  of  two 
large  railroads,  aaid  tlic  seat  of  a  number  of  e.xtensive 
manufacturing  interests.  Apparently  its  future  growth 
promises  to  be  very  rapid.  With  a  view  toward  the  in- 
creased commerce  e.xpected  after  the  opening  of  the 
I'anama  (^anal,  the  city  has  started  this  investigation 
toward  the  establishment  of  a  large  port,  which  can  com- 
pete with  the  numerous  other  enormous  port  projects  now 
incubating  on  the  Pacific  Coast. 

The  report  takes  up  in  general  harbor  and  terminal 
developments  now  existing  and  proposed  in  San  Fran- 
cisco Bay,  and  then  given  a  general  description  of  llicli- 
mond,  of  the  topographical  features  first,  and  the  com- 
mercial development  next,  and  finally  outlines  the  pro- 
posed harbor  improvements.  The  reconinicndatioiis  of 
the  engineers  in  brief  are  as  follows : 

An  ultimate  development  to  be  reached  in  a  number 
of  years  is  first  propo.sed.  In  this  it  is  recommended 
that  a  comprehensive  plan  be  at  once  adopted  for  the 
orderly  development  of  the  harbor,  as  generally  provided 
by  the  government  plan,  in  order  that  all  work  performed 
may  be  a  useful  and  integral  part  of  the  final  scheme. 
This  plan  provides  for  the  construction  of  a  bulkhead 
wharf  and  eleven  deep-water  piers,  160xT50  ft.,  sepa- 
rated by  300-ft.  slips,  all  in  the-outer  division  of  the  har- 
bor. Twenty-one  piers,  each  160x600  ft.  and  separated 
by  300-ft.  slijjs,  are  provided  along  the  interior  basin. 
All  the'  harbor  is  to  be  designed  for  30  ft.  of  water  at 
low  tide.  A  belt-line  railway  and  a  50-ft.  highway  are 
jirovided  around  the  harbor  passing  along  the  rear  edge 
of  all  wharves.  It  is  further  proposed  that  the  city 
acquire  all  the  submerged  lands  which  were  reclaimed 
l.'V  the  dredging  of  the  harbor,  and  reclaim  and  develop 
such  land  for  manufacturing  and  industrial  purposes. 
This  project  as  outlined  will  provide  the  city  with  about 
600  acres  of  reclaimed  land  for  industrial  and  manufac- 
turing purposes,  and  with  a  total  of  about  9.8  miles  of 
waterfront,  which  it  is  estimated  is  sufficient  to  provide 
for  an  annual  commerce  nearly  equal  to  that  of  San 
Francisco  at  present.  The  ultimate  cost  of  this  entire 
project  is  estimated  to  be  over  $18,000,000. 

A  development  which  can  be  immediately  started  is 
next  proposed.  This  recommends  that  wharf  construction 
be  commenced  simultaneously  at  both  outer  and  inner 
ends  of  the  propo.sed  government  harbor.  The  outer 
wharf  when  complete  is  to  consist  of  a  bulkhead  wharf 
about  800  ft.  long  and  90  ft.  wide.  The  outer  5.50  ft.  of 
this  is  to  be  constructed  at  the  present  time.  It  is  to 
be  designed  for  the  accommodation  of  deep-water  ships, 
and  as  a  convenient  port  of  call  for  river  traffic.  An 
inner  wharf  535  ft.  long  is  also  proposed.  It  is  note- 
worthy that  both  wharves  are  designed  to  be  of  per- 
manent and  substantial  construction,  fireproof  through- 
out, and  of  pleasing  architectural  appearance.  Mechani- 
cal freight-handling  devices  have  also  been  designed. 


The  engineers  recommend  that  the  city  should  imme- 
diately acquire  suilicieiit  submerged  land  around  the 
c<!ges  of  the  government  project  to  receive  the  material 
dredged  from  the  channel.  It  should  also  acquire  sub- 
merged land  for  rights-of-way  for  the  government  dike 
and  training  wall,  and  should  cede  this  land  to  the  gov- 
ernment prior  to  the  ijcginning  of  construction.  The 
total  amount  of  land  required  for  both  these  purposes  is 
about  802  acres.  An  estimate  of  this  immediate  project 
is  about  .$729,000. 

The  reywrt  is  now  in  the  hands  of  the  (Uty  ('ouncil  of 
Richmond,  but  no  action  u|)oii  it  has  been  taken  as  yet. 


Klectrlc  Traction  on  Steam  Road*  entering  the  city  of  Mel- 
bourne, Australia,  has  Ijeen  estimated  upon  by  various  manu- 
facturers about  the  world  in  response  to  invitations  sent  out 
six  months  apo,  and  the  compiled  figures  have  recently  been 
printed  In  English  technical  Journals.  Tn  1908  the  question 
of  this  substitution  of  electricity  for  steam  was  reported  on 
by  Charles  Merz,  but  the  local  railway  commissioners  did 
not  feel  convinced  that  electrification  would  pay  or  that 
estimates  of  traffic  increase  would  b<'  realized.  However,  the 
estimates  have  now  been  exceeded.  In  1908  there  were  70,000,000 
suburban  passengers,  and  in  this  year  there  will  be  90,000,000. 
In  1917,  after  electrification,  it  is  estimated  that  there  will 
be    150.000,000. 

In  the  earlier  report  the  direct-current  system  was  recom- 
mended in  preference  to  single-phase,  and  the  commissioners 
have  felt  that  today  the  direct-current  system  at  higher 
voltage,  employing  an  overhead  wire,  compares  still  more 
favorably  with  the  single-phase.  But  as  between  $10,000,000 
and  $15,000,000  is  involved  in  the  conversion  of  some  300  miles 
of  track,  the  government  decided  to  secure  complete  alterna- 
tive proposals  on  both  systems,  the  specifications  being  drawn 
up  by  their  engineers,  Messrs.  Merz  &  McLellan.  Pains  were 
taken,  it  is  claimed,  to  see  that  the  rival  schemes  were  really 
comparable. 

The  cost  of  converting  the  suburban  lines  amounts  to 
$11,750,000  and  $15,300,000,  respectively,  for  direct  and  single 
phase  systems  on  the  basis  of  the  best  tenders  for  each 
scheme.  This  includes  items  of  capital  expenditure  affected 
by  the  different  systems,  such  as  steam  raising  plants, 
buildings  of  power  house,  repair  shops,  etc.,  are  not  included. 
The  details  are  as  in  the  following  table: 

Direct-current  Single-phase 

system  system 

Power  plant $1,345,535  $1,440,220 

High   tension   transmission 839,315  656,915 

Substations    1,893,025  209.525 

Electrical  way  equipment 2,811,400  2,059,580 

Alterations  to  works  and  way ...  .  121,750  1.032.160 

Rolling  stock 4,736,160  9.886,720 

Total    $11,747,185  $15,285,120 

In  comparing  annual  cost  of  operation  under  the  two  systems, 
only  items  were  included  in  the  report,  which  vary  according 
to  the  system  employed.     These  are  shown  in  the  following: 

Direct-current  Single-phase 
system  system 

"Variable  power  house  charges...  $248,500  $292,000 
Inspection     and     maintenance     of 

lines,  substations  and  tracks...  168.485  110.800 

Maintenance    rolling    stock 334.000  609. 5C0 

Interest  on  capital 469,885  611.405 

Total    $1,270,870  $1,623,705 

It  was  recognized  that  the  single-phase  system  has  pi  "»ved 
more  desirable  for  longer  country  lines  in  sparce  territc  ry. 
Therefore,  the  comparisons  which  were  compiled  of  cost  for 
the  Melbourne-Bendigo  line,  which  has  a  route  length  of  10& 
miles.  The  figures  were  $4,291,000  for  the  direct-current  and 
$4,355,000    for    the    single-phase    system,    respectively. 

These  figures  have  been  variously  attacked  as  not  beinp* 
directly  comparable.  For  instance,  experience  on  the  Brigh- 
ton Ry.  (single-phase)  has  led  to  the  claims  that  (1)  the 
figure  for  altering  telephone  and  telegraph  wires  is  $500,000 
too  heavy,  and  that  the  cost  of  the  500  single-phase  motor-car 
equipments  is  much  too  high:  in  regard  to  operating  costs, 
it  is  contended  that  (1)  the  Brighton  experience  indicates  that 
the  direct  current  losses  due  to  converter  substations  would 
more  than  offset  the  increased  energy  consumption  of  the 
single-phase  motors  and  (2)  the  maintenance  of  the  direct- 
current  overhead  lines  would  be  far  greater  than  the  single- 
phase  on  account  of  the  heavier  currents  drawn. 
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Construction  of  the  Calumet-Sag  Canal 


Bv  E.  J.  Kelly* 


SYNOPSIS — The  Chicago  main  drainage  canal,  opened 
on  Jan.  2,  1900,  was  built  for  the  disposal  of  the  city's 
sewage  by  dilution  and  for  the  elimination  of  sewage-' 
pollution  of  the  city's  water  supply,  and  incidentally  with 
a  view  to  its  possibilities  as  an  inland  waterway.  With 
the  development  of  population  in  the  outlying  districts  it 
has  been  necessary  to  provide  for  bringing  the  sewage  of 
these  districts  to  the  main  canal  by  means  of  branches' 
having  connections  with  Lake  Michigan  to  give  the  nec- 
es.'<ary  water  for  dilution.  The  Xorth-Shore  Channel  is 
completed  and  in  -service.  The  Calumet  Channel  was 
put  under  con.'<truction  during  1912,  and  this  work  ?.s 
described  in  the  article  below.  The  main  drainage  canal 
wa.i  of  importance  not  only  as  an  engineering  work  but 
also  on  account  of  the  numerous  types  and  elaborate 
equipment  of  the  plants  for  excavating  and  removing 
the  material.  The  Calumet  Channel  being  smaller,  re- 
quires less  e.rtensive  jilant.  but  it  is  worth  noting  that 
much  of  the  excavation  is  being  done  with  drag-lins 
scraper-bucket  excavators,  a  type  of  machine  practically 


The  construction  of  the  east  and  west  ends  of  the  canal 
is  facilitated  by  tlie  fact  that  the  ground  is  fairly  high 
and  dry,  but  the  middle  portion  lies  in  a  swamp  some  31/^ 
miles  long  and  varying  in  width  from  14  to  1/0  mile.  This 
renders  the  excavation  of  this  portion  somewhat  more 
diflficult,  presenting  the  problem  of  handling  a  large 
amount  of  surface  water  at  practically  all  times  while  the 
work  is  under  way. 

ilATERIALS    TO    BK    ExCAVATED 

The  material  to  be  removed  has  been  classified  under 
the  two  general  heads  of  "glacial  drift"  and  "solid  rock," 
and  unit  prices  are  paid  on  this  basis.  Glacial  drift  is 
is  described  as  comprising  "all  material  that  overlies  the 
solid,  stratified  limestone  rock  in  its  original  bed."  Solid 
rock  comprises  ''all  stratified  limestone  found  in  its 
original  bed."  The  general  character  of  the  material  en- 
countered at  the  east  and  west  ends  of  the  canal  differs 
widely  fron:  that  found  in  the  portion  through  the 
swamps.     In  the  former,  black  soil  is  found,  2  to  4  ft. 
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■unknown  when  the  main  canal  was  buill.  It  is  of  in- 
terest to  note  also  that  some  of  these  exrnvalors  are  op- 
erated by  electricity  instead  of  by  steam. 

The  Calumet-Sag  Canal  or  drainage  channel  is  now 
being  constructed  by  the  Sanitary  District  of  Chicago 
to  connoc-t  the  Little  Calumet  Hiver  (and  Lake  Jlichigan) 
with  the  Chicago  Main  Drainage  Canal.  The  purpose  of 
this  new  canal  is  to  intercept  the  sewage  of  that  part  of 
the  Sanitary  District  lying  south  of  HTth  St.,  which  now 
enters  T>ake  Midiigan  through  the  Calumet  River,  and  to 
divert  it  westward  into  the  ilain  Drainage  Canal.  The 
canal  bears  westerly  from  tlu'  mouth  of  Stony  Creek 
through  a  natural  valley  for  a  distance  of  about  16  miles, 
passing  through  the  city  of  Bine  Island,  TIL.  and  enter- 
ing the  main  canal  at  Sag  Bridge,  as  shown  in  Fig.  I.f 
The  total  estimated  cost  of  the  entire  project,  including 
some  work  of  improving  the  T/ittlc  Cahimct  River,  con- 
structing controlling  works,  ))umf)in!X  station,  intercept- 
ing .sewers,  etc..  is  $11,(i(lO,nn(). 

niBtrl 
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dee]),  followed  by  sandy  clay  varying  in  depth  from  2  to 
(i  ft.,  below  this  is  encountered  hard,  white  clay,  gravel, 
boulders,  some  sea  shells  and  other  caUareous  deposits, 
to  a  depth  of  3  to  5  ft.  and  usually  just  overlying  the 
solid  rock.  In  some  cases,  however,  a  thin  layer  of  shell 
limestone,  or  ledge  rock  is  found  overlying  the  solid  rock. 
The  average  rock  cut  at  the  west  end  varies  from  15  to 
2-5  ft.  while  at  the  east  end  the  borings  indicate  a  rock 
cut  somewhat  less  than  this.  The  average  total  depth  of 
the  excavation  is  about  40  ft.  Through  the  swampy  por- 
tion, extensive  peat  beds  and  decayed  vegetable  matter 
are  encountered,  extending  from  the  surface  to  a  depth 
of  :?  to  1')  ft.  below  this  a  layer  of  silty  clay  of  very  un- 
stable character  (known  locally  as  '•bull  liver"),  varying 
in  depth  from  3  to  8  ft.,  is  usually  found;  and  under- 
neath this  a  stratum  of  very  hard  clay,  cemented  gravel, 
and  boulilers.  generally  overlies  the  .solid  iwk.  '  Through 
the  swamp  the  rock  cutting  varies  from  about  IT)  ft.  lo 
nothing,  and  the  average  total  depth  of  excavation  is 
about  li.j  ft. 

Cross-Skcttok 

On  account  of  the  marked  dilTeience  in  the  character  of 
material  encountered,  two  different  types  of  channel  .xcc- 
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fiou  are  to  be  constructed,  the  "rock  section"  and  the 
"eartli  section."  These  are  shown  in  Fi^r.  2.  iOach  is 
ciipiible  of  carrying  2,000  cu.ft.  of  water  per  second,  with 
a  depth  of  20  ft.  and  an  avaihihle  fall  of  about  :5  ft.  from 
Lake    Michigan    to    the    main    ilrainagc    canal    at    Sag. 


&  Michigan  Canal,  while  that  of  the  east  half  is  carried 
cast  into  the  Little  Calumet  Kivcr.  These  ditches  are 
connected  with  the  channel  at  fre(|ucnt  intervals  by  cross- 
ditches,  concrcic  outfalls  being  provided  at  their  outlets. 
At  the  ]ire.scnt  limi'   tour  contract  sections  are  under 
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t»«  h"4  typical    rock   section 

Fig.  2.   Typicvl  Cross-sections  of  the  Calumet-Sag  Canal 

(In  earth  sections,  where   rock  is  above  El. 15,  it  will  be  excavated    2    ft.    (measured    horizontally)    outside    the 
prism,  and  this  2-ft.  space  will  be  filled  with  rip-rap.) 


Where  the  rock  cutting  exceeds  15  ft.  the  "rock  section" 
becomes  the  more  economical.  This  section  is  60  ft.  wide 
on  the  bottom,  with  vertical  channeled  rock  sides,  and 
concrete  walls  on  both  sides  of  the  channel  extend- 
ing 5  ft.  above  the  proposed  water  surface.  The  wall, 
which  is  shown  in  section  in  Fig.  3,  may  be  made 
with '  the  rear  face  battered  or  stepped,  at  the  op- 
tion of  the  contractor.  In  either  case,  payment  will  be 
made  for  the  actual  amount  of  concrete  measured  in 
place.  The  expansion  joints  are  50  ft.  apart,  with  a  4-iu. 
weeper  or  drain  through  the  bottom  of  the  wall  midway 
between  the  joints.  The  earth  is  sloped  back  from  the 
wall  to  the  ground  surface  and  the  space  behind  the  wall 
is  backfilled  with  rock,  ^^^lere  the  rock  cutting  is  less 
than  15  ft.  the  "earth  section"  is  used.  This  section  is 
36  ft.  wide  on  the  bottom  and  about  190  ft.  wide  at  the 
ground  surface,  with  the  side  slojies  in  both  rock  and 
earth  excavated  to  an  inclination  of  1  on  2. 

Rip-rap,  composed  of  broken  stone  excavated  from  the 
channel,  is  hand-placed  on  both  slopes  frorh  the  rock 
surface  up  to  an  elevation  3  ft.  above  the  proposed  water 
surface.  On  the  "rock  section,"  berms  are  provided  from 
30  to  50  ft.  wide,  while  on  the  "earth  section"  the  north 
berm  is  50  ft.  wide  and  the  south  berni  from  90  to  100  ft. 
wide.  The  larger  south  berm  is  to  permit  a  future  en- 
largement of  the  channel  without  rehandling  spoil.  The 
material  excavated  is  deposited  on  both  sides  of  the 
channel.  The  spoil  area  extends  from  the  berm  to  the 
right-of-way  line,  with  the  exception  of  a  narrow  strip 
about  40  ft.  wide  along  both  the  north  and  south  sides 
of  the  right  of  way,  which  is  reserved  for  a  collateral 
drainage  ditch.  The  spoil  areas  on  each  side  of  the  chan- 
nel vary  in  width  from  200  to  1200  ft.,  the  wider  areas 
being  required  tlirough  the  swampy  portion. 

The  drainage  ditches  along  the  edges  of  the  right  of 
way  are  designed  primarily  to  intercept  and  carry  off  sur- 
face drainage  during  con.struetion.  The  drainage  from 
the  west  half  of  the  work  is  carried  west  into  the  Illinois 


construction :     Sections  Nos.  2,  3,  -4  and  5,  whose  loca- 
tion is  shown  in  Fig.  1. 

Construction  Work  on  Section  No.  2. 

Section  2  is  a  "rock  section"  6754  ft.  long,  and  com- 
prises the  excavation  of  221,000  cu.yd.  of  glacial  drift 
and  351,000  cu.yd.  of  solid  rock ;  the  channeling  of 
313,000  sq.ft.  of  rock  face,  and  the  construction  of  6400 
cu.yd.  of  concrete  retaining  wall.  The  contractor  is  the 
Winston  Bros.  Co.,  of  Minneapolis,  Minn.,  and  is  doing 
this  work  at  the  following  prices :  glacial  drift  excava- 
tion, 22c.  per  cu.yd. ;  rock  excavation,  65c.  per  cu.yd. ; 
channeling,  20c.  per  sq.ft. ;  concrete  retaining  wall,  $7 
per  cu.yd. 

Work  on  this  section  was  commenced  April  2,  1912, 
the  drainage  ditch  along  the  north  edge  of  the  right  of 
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Fig.  3.   Cross-section  of  Retaining  Walls  on  the 
Rock  Section  of  the  Calumet-Sag  Canal 


way  being  the  first  work  done.  This  ditch  is  shown  in 
Fig.  4.  Teams,  scrapers,  and  a  drag-line  excavator 
were  employed.  The  drainage  ditch  along  the  south  edge 
of  the  right  of  way  had  already  been  excavated  by  the 
Sanitary  District  to  atford  an  outlet  for  drainage  from 
work  already  in  progress  farther  east. 


148 


E  X  G  I  X  E  E  R  I  N"  G     NEWS 


Vol.  69.  Xo.  4 


Fig.  4.  Ditch  foe  Deaixixg  thk  Site  of  the  Calujiet- 
Sag  Caxal:  Sectiox  Xo.  2 

(Tht    spoil    bank    at    the    right    is    that    of    the    eanal.) 


The  excavation -ol'  ijliK-ial  drift  iii' the  ciianiiel  jiroper 
is  being  done  with  a  Biicyrus  drag-line  excavator,  moving 
along  the  berins.  The  machine  is  equipped  with  an 
85-ft.  steel  boom  and  with  both  Buoyrus  and  Page 
2y2-yd.  buckets  (Fig.  5).  The  cut 
averages  about  8  ft.  The  black  dirt 
is  stored  separately  on  the  south 
berm,  the  intention  being  to  later  re- 
move it  for  use  in  the  Chicago  parks, 
while  the  remainder  of  the  glacial 
drift  is  being  deposited  on  both  sides 
of  the  channel  in  the  spoil  areas  pro- 
vided. This  machine  has  averaged 
about  50,000  cu.yd.  per  month,  work- 
ing one  daily  shift  of  10  hr.  Tlie 
average  force  employed  was  about  10 
men. 

After  the  rock  surface  was  cleared, 
the  M'ork  of  cutting  the  vertical  rock 
faces  of  th?  prism  was  commenced, 
two  Ingersoll-Rand  steam  ciiannelers 
being  employed  on  each  side  of  the 
channel.  The  average  total  height  of 
the  rock  faces  will  be  about  36  ft.  and  is  divided  into  throe 
lifts,  the  top  lift  being  about  6  ft.  and  tlie  oI'ht  two 
lifts  about  10  ft.  each.  The  channeling  of  the  top  lift 
cost  about  35c.  per  sq.ft.,  as  against  a  contract  ])rice  of 
20c.  This  high  cost  was  due  to  the  nonunifonnity  and 
poor  quality  of  the  rock  encountered,  and  tlie  shallow 
depth  of  the  cut,  which  required  frequent  moving  of 
the  channelers.  The  remainder  of 
the  faces  being  channeled  in  two  lifts 
of  10  ft.  each  and  through,  sounder 
rock,  the  machines  are  expected  to 
work  much  more  economically.  Two 
additional  channelers  were  later  em- 
ployed, as  it  was  found  that  the  four 
originally  installed  were  of  insuffi- 
cient capacity  to  keep  the  channeling 
in  advance  of  the  drilling  and  blast- 
ing. Fig.  6  shows  the  channelers  at 
work  on  each  side,  and  also  the  pump- 
ing plant,  beyond  which  is  the  dump 
track  on  the  spoil  bank. 

Drilling  is  being  accomplished   by 
means  of  two  Ingersoll-Rand  steam 


drills,  each  having  its  own  boiler  and 
mounted  on  trucks  as  shown  in  Fig. 
7.  The  blasted  rock  is  loaded  on  4-yd. 
dump  cars  by  means  of  a  70-ton  Bu- 
cyrus  steam-shovel  and  hauled  to  tiic 
spoil  area  by  small  locomotives  in 
11-car  trains.  Present  progress  aver- 
ages 800  cu.yd.  of  rock  per  day.  Fig. 
8  shows  the  rock  after  being  blasted 
to  a  depth  of  10  ft.  The  channelers, 
drills  and  pump  may  be  seen  in  ad- 
vance, and  the  dump  track  is  in  posi- 
tion on  the  rock  surface.  The  total 
estimated  value  of  this  contract  is 
$365,070,  and  the  work  is  required  to 
to  be  completed  by  Oct.  1,  1!U3. 

CoxsTiircTioN  WoiiK  ox  Section 
Xo.  3 

Section  3  lies  immediately  cast  of  Section  2.  and  is 
5307  ft.  long.  It  is  a  "rock  section,"  except  at  the  ex- 
treme cast  end,  where  the  change  in  character  of  the 
material  necessitates  a  cliantic  to  the  '"enrtli  section"  be- 
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fore  mentioned.  Tbi.s  .section  comprises  the  excavation 
of  335,000  cu.yd.  of  glacial  drift  and  220,0(M»  cu.yd.  of 
solid  rock;  the  channeling  of  182,000  sq.ft.  of  rock  face, 
the  construction  of  3-100  cu.yd  of  concrete  retaining  wall, 
and  the  ]>lacing  of  5000  sq.yd.  of  rip-rap  slopes.  The 
contractor,  S.  1{.  II.  Robinson  &  Son  Contracting  Co.,  of 
St.  Louis,  Mo.,  is  doing  tliis  work  I'or  the  following  prices: 
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glacial  drift  excavation,  21U'.  per  cu.yd.;  rock  excavation, 
()!)(•.  per  cu.yd.;  chaiinolinij,  2m-.  per  sq.ft.;  concrete  re- 
taining wall,  $4.95  per  cu.yd. ;  ri])-rap  slope,  $1  per  s(i.yd. 
Work  under  this  contract  was  commenced  ^larcli  22, 
1912.  After  erecting  a  labor  camp  and  performing  other 
preliminary  work,  excavation  was  started  on  the  north 
drainage  ditch,  this  work  being  performed  by  hand.  The 
south  drainage  ditch  had  already  been  constructed  by  the 
Sanitary  District,  a  -IrO-ft.  ditch  5  ft.  deep,  having  been 
excavated  by  means  of  a  floating  dredge  following  the 
course  of  an  old  feeder  channel  of  the  Illinois  &  Michigan 
Canal.  A  Lidgerwood  steam  drag-line  excavator  with  a 
100-ft.  boom  and  2y2-yd.  Page  bucket  is  being  em- 
ployed to  excavate  the  glacial  drift  from  the  channel 
proper,  the  machine  moving  along  one  berm  to  the  end  of 
the  section  and  then  back  along  the  other  berm.  Thus 
the  material  is  deposited  on  the  spoil  banks  on  both  sides 
of  the  channel. 

The  excavation  of  the  glacial  drift  immediately  over- 
lying the  rock  to  a  depth  of  5  or  6  ft.  is  attended  with 
the  greatest  difficulty.  The  material  is  composed  of  a 
cemented  rock  and  gravel.  It  has  been  found  necessary 
to  form  powder  holes  by  driving  bull  points  into  this 
layer  and  then  blasting,  after  which  the  material  is  re- 
moved by  the  drag-line  excavator.  No  work  on  rock  has 
been  done  as  yet  on  this  section 
value  of  this  contract  is  $:'i(;.").s."): 
quired  to  be  completed  by  Oct, 
1915. 


The  total  estimated 
and  the  work  is  re- 
1, 


ri|)-rap  slope,  50c.  per  sq.yd.  Work 
uiiilir  ihis  contract  was  commenced 
III  Si'iitcmber,  l!iil,  when  hand  ex- 
{•iniiliun  of  Ihe  norlli  drainage  ditch 
WHS  >laili>il.  The  .south  drainage 
(litili  (  10  fl.  widi;)  was  excavat<'d  by 
mciins  of  a  lloaling  dredge.  TIjc  total 
estimated  value  of  this  section  is 
.$:i  1  l,")0(j,  and  the  work  is  required  to 
Ijc  roiii[)letcd  by  Aug.    1,   !!•!."). 

Tile  excavation  of  llu'  ehaniiel 
pi'opcr  WHS  ciiinmenced  early  last, 
year,  a  .Marion  self-propelling  steam 
drag-line  excavator  with  100-fl.  steel 
boom  being  employed.  This  machine 
is  equipped  witii  a  ^iy2-y(^-  and  a  G-yd. 
Marion  bucket,  the  larger  bucket 
bring  u^fil  for  the  excavation  of  the 
peal  and  oilier  light  nuiterial  found 
near  Ihe  sui-face.  An  interesting 
featiii-e  of  this  machine  is  the  plac- 
ing of  byilraulie  jacks  under  each  ('orner.  These  jacks 
auloinatieally  keep  the  swinging  parts  of  the  machine 
level  ilirough  all  positions,  and  have  been  found  to  operate 
very  successfully.  Their  value  lies  in  the  saving  of  time 
necessary  to  keep  track  level  and  the  reduction  in  the 
Wear  and  tear  of  tlie  machine.  The  output  of  the  exca- 
vator for  the  last  li\c^  months  has  averaged  C0,000  cu.yd. 
per  month,  working  two  lO-hr.  shifts  per  day  and  em- 
ploying an  average  force  of  about  12  men  per  shift.  Tip 
to  the  present  time  no  work  on  rock  exc-a\ation  or  rip-rap 
slopes  has  been  done  on   Section  4. 

t'o.v.s'ntrcrioN'  Work  on  Skctiox  Xo.  5 

Section  5  lies  immediately  east  of  Section  4.  It  is  an 
'■'earth  section"  8127  ft.  long,  and  comprises  the  excava- 
tion of  1,070,000  cu.yd.  of  glacial  drift  and  141,000  cu.yd. 
of  rock;  the  construction  of  69,000  sq.yd.  of  rip-rap  slope, 
4800  lin.ft.  of  roadway,  1000  cu.yd.  of  miscellaneous  con- 
crete work,  900  cu.ft.  of  concrete  cylinders,  and  the  erec- 
tion of  two  fixed  highway  bridges.  The  contractor.  Green 
&  Sons  Co.,  of  Chicago,  are  doing  this  work  at  the  follow- 
ing prices :  glacial  drift  excavation,  24c.  per  cu.yd. ;  rock 
excavation,  70c.;  rip-rap  slopes,  $1  per  sq.yd.;  roadway 
construction,  $1  per  lin.ft.;  Xo.  1  concrete,  $10,  and  X^'o. 
2  concrete,  $7  per  cu.yd.;  concrete  cylinders,  60c.  per 
cu.ft. ;  and  $3000  each  for  the  two  highway  bridges. 

Work  under  this  contract  was  commenced  about  July 


Construction  Wouk  ox  Section 
Xo.  4. 

Section  4  lies  immediately  east  of 
Section  3.  It  is  an  "earth  section" 
5377  ft.  long,  and  comprises  the  ex- 
cavation of  VSO.OOO  cu.yd.  of  glacial 
drift  and  121,000  cu.yd.  of  rock,  and 
the  construction  of  37,000  sq.yd. 
of  rip-rap  .slope.  The  contractor, 
Thomas  J.  Forsehner,  Lemont.  111., 
is  doing  this  work  at  the  following 
prices:  glacial  drift  excavation,  25e. 
per    cu.yd. ;    rock    excavation,    77c. ; 


Fig.  8.   Rock  aftek  Bl.\stixg  (10-ft.  Drill  Holes) 
Calumet-Sag  Canal 
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1,  but  up  to  Xovember  oi)erations  had  been  confined  to 
preliminary  work  such  as  drainage  ditches,  stripping  and 
storing  of  black  dirt,  camp  construction,  etc.  Two 
Lidgerwood  drag-line  excavators  with  100-ft.  steel  booms 
and  2i/2-.vd.  Page  buckets  are  now  being  erected.  These 
machines  will  be  electrically  operated,  a  transmission  line 
15  miles  long  having  been  built  to  furnish  power  to  vari- 
ous points  along  the  channel.  A  feature  of  this  section 
is  the  use  of  C'ippoletti  or  notch  weirs  for  the  concrete 
outfall  and  spillway  at  Milk  Creek,  a  stream  entering 
from  the  south,  ■nith  a  maximum  flow  of  about  350  cu.ft. 
per  sec.  By  this  design  it  is  the  intention  to  obviate 
difficulties  to  navigation  cau.=ed  by  cross-currents  in  the 
channel,  and  also  to  prevent  excessive  velocities  and 
scouring  in  the  creek.  The  total  estimated  value  of  this 
contract  is  $444,990  and  work  is  required  to  be  completed 
by  Oct.  1,  1915. 

Railway   Crossixg  of  C'axal 

The  Wabash  R.  R.  is  engaged  in  straightening  its  line 
across  the  swamps  between  the  towns  of  Worth  and  Palos. 
This  work  involves  the  relocating  of  the  Wabash  R.  R. 
crossing  of  the  Cahunet-Sag  Channel  to  a  point  about 
1600  ft.  west  of  the  present  crossing.  The  bridge  and  ap- 
proach embankments  are  to  be  built  by  the  railway  com- 
pany, but  the  Sanitary  District  has  agreed  to  repay  it  the 
expense  incurred  in  building  the  bridge.  Work  on  the 
fill  is  now  in  progress,  and  the  bridge  will  probably  be 
built  before  that  section  of  the  canal  is  let,  thus  requiring 
the  construction  of  the  channel  under  the  completed 
bridge.  This,  and  all  bridges  over  the  channel,  will  have 
a  clearance  of  16.5  ft.  and  a  clear  middle  span  of  60  ft. 
The  contractor  doing  this  work  for  the  Wabash  R.R.  is 
John  Marsch,  of  Chicago. 

Future  Wokk 

Section  1,  the  most  westerly  section  which  will  connect 
the  Calumet-Sag  Channel  with  the  Main  Drainage  Canal, 
will  be  a  ''rock  section,"  and  this  will  probably  l)e  the  last 
work  let.  The  sections  through  the  city  of  Blue  Island 
will  al.so  be  "rock  sections"  having  a  concrete  wall  on  both 
sides,  'i'his  portion  of  the  canal  presents  many  ditficulties 
in  the  way  of  crossing  railways,  streets  and  sewers,  and 
the  care  which  must  be  observed  in  blasting.  All  exca- 
vated material  will  have  to  be  transported  and  leveled  otf 
in  the  spoil  areas  provided.  The  channel  lies  practically 
through  the  business  section  of  the  town. 

In  addition  to  the  work  now  under  contract,  the  Sani- 
tarj'  District  is  engaged  in  excavating  a  drainage  ditch, 
known  as  the  North  Diversion  Ditch.  This  work  is  pre- 
liminar}'  to  letting  contracts  for  the  construction  of  the 
channel  through  the  middle  portittn,  the  purpose  of  this 
ditch  being  to  provide  an  outlet  for  drainage  from  the 
swamps.  This  work  is  being  performed  with  a  floating 
Jfarion  dredge  equipped  with  a  lO-ft.  boom  and  a  IVi-yd. 
dipper.  Cemented-gravel,  which  requires  shooting,  is 
being   encountered,   making   progress   slow. 

The  work  of  preparing  plans  and  specifications  for  the 
construction  of  additional  sections  is  well  under  way,  and 
contracts  will  be  let  as  rapidly  as  conditions  will  permit. 
The  great  difficnlty  lies  in  acquiring  the  right  of  way.  the 
Sanitary  District  policy  being  to  purchase  this  by  mutual 
agreement    wherever    possible.      This    method    has   been 


found  to  be  more  satisfactory  eventually  than  that  of  con- 
demnation. 

Camps  axd  Labor 

An  item  of  interest  to  contractors  is  the  difficulty  that 
has  been  encountered  in  engaging  and  holding  common 
labor.  This  scarcity  has  necessitated  the  payment  of 
higher  wages  and  the  maintenance  and  operation  of 
camps  and  commissaries  at  a  loss.  The  labor  is  mostly 
Austrian  and  Italian.  Camps  are  equipped  with  shower 
baths  and  all  possilile  conveniences.  Water  for  camps 
and  for  the*work  is  supplied  by  reservoirs  constructed  on 
the  south  bluffs,  these  reservoirs  being  filled  by  pumping 
from  Wells  and  by  rain  water.  By  this  means  a  gravity  flow 
under  a  head  of  from  50  to  60  ft.  is  available  at  all  times. 
Coal  and  other  material  is  hauled  by  wagon  from  Worth, 
111.,  on  the  Wabash  R.R..  or  T^ambert,  111.,  on  the  Chicago 
&  Alton  R.R.,  over  roads  which  are  fair  in  good  weather 
and  bad  in  wet  weather.  The  longest  haul  is  about  three 
miles.  The  canal  and  right  of  way  are  ])atrolled  by  Sani- 
tary District  ])olice.  and  rules  requiring  order  and  a  sani- 
tary condition  of  the  cam]»s,  etc.,  are  rigidly  enforced. 


The  Irban  Population  on  American  RiverH  used  for  pub- 
Uc  water-supplies  after  filtration,  was  tabulated  by  Allen 
Hazen,  and  a  few  comparative  figures  for  European  cities 
given  in  a  report  on  water  purification  submitted  to  the  city 
of  Ottawa,  Ont.,   in  November,   1912,   as  follows: 


Place  River 

Albany Hudson 

Atlanta Chattahochee . 

Binghamton Susquehanna. . 

Chattanooga Tennessee 

Chester Delaware 

Cincinnati Ohio 

Elmira. Chemung 

Grand  Rapids Grand 

Harrisburg Susquehanna, , 

Indianapolis White 

Knoxville Tennessee 

Lawrence Merrimac 

Louisville Ohio 

Minneapolis Mississippi 

Paterson Passaic 

Philadelphia Delaware 

Philadelphia Schu.vlkill 

Pittsburgh Alleghany 

Pittsburgh Monongahela, . 

Poughkeepsie. ...  Hudson 

Toledo Maumee 

Washington Potomac 

Youngstown Mahoning 


Drainage 

Urban  population 

rea  above 

1910  Cens 

us. 

citv 

Total           per  square 

sq.miles 

mtle 

S.24n 

468,117 

57 

1,560 

5,925 

4 

2,279 

18,926 

8 

21,418 

113,351 

5 

10,450 

2,210,018 

211 

72,400 

2,116,912 

29 

2.107 

31,231 

15 

4,800 

67,692 

14 

24,030 

626,497 

26 

1,820 

67,678 

37 

9,530 

77,005 

8 

4,634 

364,8.58 

79 

91,0<X) 

2,989,458 

33 

19..5S5 

25,204 

1 

773 

24,905 

32 

8,186 

325.147 

40 

1.915 

229,176 

120 

11,4(X) 

259,966 

23 

i.tuio 

235,072 

31 

11,1)00 

637,01  > 

55 

6,723 

148,380 

22 

11,476 

1(X),950 

9 

967 

34..525 

.36 

34,li23 


20,839 


0  6 


Ottawa Ottawa 

In  Europe,  where  the  population  Is  much  more  dense  than 
In  the  United  .States  and  Canada,  water  has  been  taken  from 
the  rivers  for  purification,  and  the  amount  of  sewage  which 
rivers  receive,  has  often  been  very  much  greater  than  It  has 
been   In    most   of   the   American   rivers.      For  example: 

Drainnge        Pnpuliilinn  in  large  cities* 
area  per 

City  River  sq.miles  Total  sq.mile 

Bremen Weser I5,1(X)  679,196  45 

Rotterdam Rhine 75,000         5,892,705  79 

Altona KIbe .-.2,(KK)  n„5.'ifi,.5a0  128 

*  These  figures  are  not  comn.irnble  with  the  American  ones  because  they  only 
include  cities  of  over  100,000  mhabilnnts  each.  The  data  are  not  rradily  uviiil- 
able  for  smaller  cities.  If  these  could  be  added  the  totals  would  l>e  greatly 
increased. 

In  England,  London  takes  most  of  Its  water  from  two 
rivers,  the  Thames  and  the  I,ea.  The  Thames  above  the  In- 
takes has  a  catchment  area  of  SR'IS  s<|.mllc'S,  with  a  popula- 
tion In  1891  of  rOSR.IlS  or  nearly  SflO  per  Hq.mlle.  There 
were  seven  cities  with  more  than  10,000  Inhabitants  each  and 
a  combined  population  of  183.328  or  52  per  si). mile.  The 
Lea.  with  a  catchment  nvi-n  of  4«0  sq.miles,  had  a  popula- 
tion at  the  same  date  of  lS9,2.<i7  or  412  per  sq.mlle,  with  one 
city    with    30,005    Inhabitants    or    (!5    per    sq.    mllo. 

These  flRures  are  Important  In  shnwini;  the  BUCcoHHfuI 
purification  and  usi-  of  water  from  rivers  with  very  much 
Krenti-r  urban  population  and  pollution.  In  some  cases  morp 
than  a  hundred  times  as  (?reat  as  on  the  Ottawa  Tllver.  IThe 
total  population  on  the  Ottawa  dralnnfrc  area  Is  only  three 
per    square    mile — Ed.). 
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Drawbridges   over  Rivers  Having 
Limited  Navigation* 

By    C.    K.    SMITII1 

The  Missouri  Pacific  Ry.  crosses  a  number  of  n.ivlKablc 
rivers  ami  maintains  30  movable  brUlKOS.  The  spans  vary  ir. 
lenKth  from  a  3fi-ft.  deck-plate  Kirder  bascule  brld^i'  to  a 
swiHB  span  440  ft.  In  lensth.  Tbe  amount  of  naviputlon 
varies  with  the  locality  and  with  the  si'ason  of  the  year. 
Some  of  the  brldses  have  never  been  opened  for  boats  since 
their  construction;  some  are  opened  only  a  few  times  each 
year,  while  others  are  opened  once  (and  sometimes  oftener) 
each  day  during  favorable  stages  of  water  and  not  at  all 
for   months   during   low-water   periods. 

On  most  of  these  rivers  the  navigation  is  notable  by  Its  ab- 
sence, and  in  no  case  Is  there  suttUlent  to  afford  any  com- 
parison between  the  tonnage  passing  under  a  bridge  by  boat 
and  that  passing  over  the  bridge  by  rail.  The  latter  is  al- 
ways many  times,  and  frequently  thousands  of  times,  as 
great  as  the  former.  Notwithstanding  the  preponderance  of 
rail  traffic,  however,  the  boat  trafHc  gets  the  preference,  and 
where  there  is  necessity  of  delaying  either  a  train  or  a  boat 
the  federal  government  has  ruled  that  the  boat  must  be 
given  the  preference,  even  though  that  might  mean  the  stop- 
ping of  the    train. 

A  few  months  ago  a  boat  approached  one  of  the  bridges 
a  few  minutes  before  the  schedule  time  of  a  fast  mail-train, 
which  had  been  reported  to  the  drawtender  as  being  on 
time.  The  drawtender  realized  that  he  might  not  be  able  to 
open  the  bridge,  pass  the  boat  and  close  the  bridge  without 
delaying  the  mail  train,  so  he  waited  until  after  the  train 
had  passed  before  opening  the  draw.  The  boat  suffered  a 
total  delay  of  about  10  min.  Complaint  was  lodged  with 
the  federal  attorney,  who  took  the  matter  up  with  the  legal 
department  of  the  railway  company.  It  was  ruled  that  the 
only  condition  under  which  it  would  be  permissible  to  hold  a 
boat  to  permit  a  train  to  cross  would  arise  when  the  train 
was  so  close  to  the  bridge  that  it  could  not  be  stopped  be- 
fore crossing. 

The  most  important  of  the  federal  laws  with  reference  to 
movable  bridges  is  the  Act  of  March  23,  1906,  sometimes  re- 
ferred to  as  the  General  Bridge  Act.  In  addition  to  the  gen- 
eral laws  governing  movable  bridges  over  navigable  rivers, 
the  War  Department  issues  rules  and  regulations  to  govern 
the  openings  of  bridges,  these  varying  as  may  be  necessary 
to  meet  local  conditions. 

What    Is    a    Navixable    Rtverf 

The  question  naturally  suggests  itself:  "What  is  a  navig- 
able river"?  The  federal  laws  do  not  afford  an  answer  and 
there  is  no  competent  general  ruling  in  existence,  nor  does 
it  seem  possible  that  there  can  be  given  a  satisfactory  defini- 
tion. Particular  streams  or  parts  of  streams  have  been  and 
may  be  declared  navigable  by  Acts  of  Congress,  by  rulings  of 
the  War  Department  or  by  courts  of  competent  jurisdiction. 
A  definition  given  by  a  U.  S.  Engineer  officer  is  as  follows: 

"A  navigable  stream  is  one  which  in  a  state  of  nature  car- 
ries or  is  capable  of  carrying  commerce  in  the  manner  in 
which   commerce    is    usually   carried." 

The  writer  has  concluded  that  the  following  general  defini- 
tion Is  as  good  as  any;  but  in  applying  it  to  any  particular 
case  the   rule    of   reason   must   be    observed: 

"A  navigable  river  is  one  that  has  been  declared  navigable 
by  competent  authority,  or  that  is  in  fact  navigable  at  any 
time   by   any   boat    or   raft." 

All  rivers  that  are  designated  as  navigable  are  not  navig- 
able in  fact,  nor  does  the  War  Department  require  the  con- 
struction of  movable  bridges  over  all  so  called  navigable 
rivers.  A  notable  example  of  this  is  the  Kaw  River,  which 
joins  the  Missouri  River  at  Kansas  City,  Kan.  The  Kaw 
has  been  declared  a  navigable  river,  the  Government  has  es- 
tablished harbor  lines  for  quite  a  distance  above  its  mouth 
and  has  ordered  the  reconstruction  of  a  large  number  of 
bridges  to  provide  increased  height,  width  and  depth  of 
foundations,  the  latter  to  do  away  with  the  necessity  for  pro- 
tecting former  piers  with  riprap. 

In  a  distance  of  five  miles  above  its  mouth  the  Kaw  is 
crossed  by  15  bridges  none  of  which  have  movable  spans. 
With  a  few  exceptions,  the  clearance  of  the  steelwork  will 
be   only   a   few   feet   above   high-water   level,   effectually   pre- 

•Abstract  of  a  paper  on  "Bridges  over  Navigable  Rivers," 
in  Bulletin  No.  150  (October,  1912)  of  the  American  Railway 
Engineering  Association  (Chicago).  Decriptions  of  some 
methods  of  providing  temporarily  for  navigation  at  draw- 
bridges under  construction,  which  are  given  in  this  paper, 
appear  on   pp.    153-5,    of  this   issue. 

tBridge  Engineer,  Missouri    Pacific  Ry.,  St.  Louis,  Mo. 


venting  n.ivlgntlon  at  high  water,  which  would  otherwise  be 
privinted  by  the  swift  current.  At  extreme  low  water  the 
clearunce  under  the  bridges  Is  about  30  ft.  and  the  depth  of 
water  hardly  HuHlclent  to  Moat  a  small  barge.  An  occasional 
sand  barge  uses  the  river  at  occasional  favorable  stages  and 
that  i^onstltutes  the  navigation.  Thi-  jurisdiction  of  the  War 
Department  over  the  river  Is  absolute,  however,  and  the  re- 
construction of  bridges  now  under  way  to  comply  with 
(iovernment  requirements  will  cost  several  millions  of  dol- 
lars. 

The  example  Is  cileil  here  simply  to  call  attention  to  the 
reasonableness  of  the  V.  S.  Engineers  in  not  demanding  mov- 
able bridges  to  iiccommodate  a  small  amount  of  navigation. 
In  fact  the  result  of  the  writer's  negotiations  Indicates  the 
uniform  reasonableness  of  these  engineers  in  their  Inter- 
pretation   of   the    laws  and    rules   relating   to    navlgtible    rivers. 

-IrrunKemt'DtM    for    OiienInK    DrawbrldftreN 

Although  theoretically  It  is  the  duty  of  the  railway  to 
maintain  watchmen  and  turning  machinery  at  each  of  its 
movable  bridges  and  to  be  always  ready  to  open  a  bridge  at 
a  moment's  notice,  It  Is  pi'actlcally  unnecessary  to  bear  such 
expense  continuously  at  bridges  that  are  seldom  or  never 
opened.  At  such  points  it  is  customary  to  lay  the  rails  con- 
tinuous over  the  bridge,  to  set"  the  end  wedges  (in  a  swing 
bridge)  so  that  the  draw  will  not  tip  under  traffic,  .and  to  dis- 
pense with  watchmen.  When  such  bridges  must  be  opened 
it  is  customary  for  the  boat  owner  or  master  to  notify  the 
section  gang  or  nearest  local  agent,  who  arrange  to  open 
the  bridge  or  to  secure  the  necessary  help.  The  relations  be- 
tween the  railway  company  and  the  boatmen  at  such  places 
have  invariably  been  harmonious,  as  such  relations  usually 
promote  the   interests  of  both  parties. 

Occasionally,  however,  a  boat  owner  approaches  a  draw- 
bridge over  such  a  steam  with  the  apparent  expectation  of 
immediate  attention,  though  his  may  be  the  first  boat  at 
that  point  in  years  and  his  arrival  unexpected.  His  pres- 
ence is  usually  discovered  by  the  section  gang  or  by  a  crew 
on  a  passing  train,  in  which  latter  case  the  sectionmen  are 
sent  to  investigate.  The  opening  of  the  bridge  soon  follows. 
In  such  cases  there  is  usually  a  claim  foi-  damages  for  the 
delay  to  the  boat,  and  the  railway  company  settles  outside 
of  court  if  the  boat  owner  can  be  prevailed  upon  to  see  his 
loss  (if  any)  in  a  reasonable  light.  An  unreasonably  large 
claim  for  one  day  s  delay  at  a  bridge  that  had  not  been 
opened    previously   for   six    years    is    now    being   adjusted. 

Another  fruitful  source  of  complaint  is  the  presence  of 
stubs  of  old  falsework  piling  in  the  channel.  These  arc 
sometimes  left  in  by  the  contractor  cutting  the  piles  off  at 
extreme  low  water,  assuming  that  boats  cannot  use  the  river 
until  the  water  is  deep  enough  over  the  pile  stubs  to  float 
the  boats,  or  by  breaking  the  piles  off,  presumably  at  the 
bottom  of  the  river  but  frequently  higher;  or  they  are  the 
remaining  stubs  of  piles  that  may  have  been  swept  away  by 
fiood  and  driftwood,  or  portions  of  some  former  bridge.  It 
is  practically  certain  that  sooner  or  later  a  boat  will  hit 
them  and  they  will  result  in  delay  or  damage  or  both,  with 
resulting  claims.  It  is  the  practice  of  the  writer  in  all  cases 
to  insist  on  the  pulling  of  all  false-work  piles  and  former 
pile  piers  that  stand  in  navigable  channels,  and  this  re- 
quirement is  cleaily  set  forth  in  the  specifications  and  care- 
fully  watched. 

It  occasionally  happens  that  navigation  develops  in  a 
sti-eam  over  which  a  bridge  with  fixed  spans  has  been 
maintained  for  many  years.  In  many  cases  such  bridges  must 
be  reconstructed  as  movable  bridges,  but  in  others  the  neces- 
sity for  permitting  boats  to  pass  occurs  so  seldom  that  when 
the  design  of  the  bridge  permits,  the  most  economical  so- 
lution is  the  occasional  temporary  raising  or  removal  of  a 
span  by  means  of  a  derrick  car.  There  are  many  bridges  that 
have   been   opened   in   this   manner   for  years. 

At  bridges  that  are  seldom  opened,  but  where  watchmen 
are  maintained,  it  is  difficult  to  maintain  discipline  on  ac- 
count of  the  monotony.  The  watchmen  frequently  leave  the 
bridge  betiveen  trains  for  shooting  or  fishing  trips,  with  con- 
sequent   delays    to   boats    and    subsequent    complaints. 

DranrbridgeM   over   Shiftlnij;    Channels 

It  is.  under  the  law,  clearly  the  duty  of  the  railway  com- 
pany to  maintain  channels  under  movable  spans  or  to  main- 
tain movable  spans  over  channels.  It  frequently  happens, 
after  a  movable  bridge  has  been  constructed  over  the  then 
channel,  especially  in  a  stream  subject  to  quick  rise,  swift 
flow  and  shifting  of  sandy  bottom,  that  the  former  channel 
under  the  movable  span  will  fill  up  and  a  new  channel  be 
formed  under  one  of  the  fixed  approach  spans.  When  this 
takes  place  it  becomes  a  very  nice  problem  to  determine  what 
course    to    pursue.  0 

In  the  construction  of  the  Illinois  Central  R.R.  bridge  over 
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the  Missouri  River  near  Omaha,  Neb.,  the  channel  moved  out 
from  under  the  original  draw  span  while  it  was  under  con- 
struction. The  company  immediately  arranged  for  the  con- 
struction of  a  second  draw  span,  duplicate  of  the  first,  to 
span  the  remainder  of  the  river,  so  there  are  now  four  draw 
openings.  For  a  somewhat  similar  reason  the  bridge  of  the 
St.  Louis  Southwestern  Ry.  over  the  Arkansas  River,  near 
Pine  Bluff,   Ark.,   has   two   draw  spans.* 

The  problem  of  maintaining  a  movable  span  over  the 
channel  has  been  simplified  by  the  recent  development  of  the 
vertical-lift  bridge.  With  this  type  of  bridge  it  is  practic- 
able to  cross  a  river  with  a  number  of  simple  spans  of  equal 
length  on  ordinary  piers.  The  towers,  counterweights  and 
lifting  mechanism  are  first  applied  to  the  span  over  the  chan- 
nel. At  any  later  date,  the  lifting  apparatus  may  be  moved  to 
lift  any  other  span  under  which  the  channel  may  be.  and  the 
cost  of  the  change  will  be  only  nominal  as  compared  to  the 
cost  of  changing  any  other  type  of  movable  bridge  for  a 
similar  purpose.  A  bridge  designed  with  this  idea  has  re- 
cently been  completed  across  the  Arkansas  River  between 
Fort  Smith  and  Van  Buren,  Ark.  There  are  nine  spans  106 
ft.  in  length. 

Location    of    Draivltridfjres 

When  a  proposed  bridge  is  to  replace  a  former  bridge 
which  has  been  easily  passed  by  boats  and  in  regard  to  which 
there  have  been  no  complaints  from  the  river  interests,  the 
approval  of  the  U.  S.  Engineer  Officer  is  usually  merely  a 
matter  of  form.  Where  boats  have  had  difficulty  in  passing 
through  the  opening,  or  where  there  have  been  complaints 
for  other  reasons,  or  in  the  case  of  a  bridge  in  a  new  loca- 
tion, the  Engineer  Officer  either  corresponds  with  the  intei- 
ested  parties  or  holds  a  public  hearing  to  determine  what 
provision  must  be  made  for  navigation.  The  width  of  open- 
ing and  location  of  channel  are  matters,  the  determination  of 
which  frequently  takes  many  conferences  and  much  time. 

From  the  standpoint  both  of  the  railway  company  and 
of  the  War  Department  it  is  most  desirable  that  a  movable 
bridge  be  located  in  the  longest  possible  straight  reach  of 
the  river,  but  conditions  frequently  impel  the  railway  to 
choose  a  less  desirable  location.  Where  a  bridge  is  located  near 
or  at  a  bend  in  the  river,  the  boat  owners  and  the  War  De- 
partment usually  demand  a  larger  opening  than  would  be  de- 
manded in  a  straight  reach.  Two  drawbridges  were  con- 
structed over  the  Black  River  in  Arkansas  in  1911.  The 
bridge  near  the  mouth  has  a  267-ft.  draw-span,  providing 
openings  118  ft.  wide  in  the  clear,  which  is  ample  on  account 
of  the  straight  river:  the  other  bridge,  about  100  miles  from 
the  mouth,  has  a  440-€t.  draw-span  providing  openings  about 
200  ft.  wide  in  the  clear,  which  is  necessary  on  account  of 
being  located   in  a  sharp  bend. 

MalntalnlnK   >°avleatlon    durliiK    CouMtruotlun 

The  rights  of  navigation  must  be  respected  during  the 
construction  or  reconstruction  of  a  bridge  and  it  is  the  duty 
of  the  railway  to  maintain  navigation  or  to  pay  damages 
that  are  incurred  by  private  parties  If  the  channel  be  ob- 
structed. Each  case  must  be  handled  on  its  merits,  con- 
trolled by  local  conditions  such  as  actual  and  relative 
amounts  of  rail  and  boat  traffic.  In  the  case  of  very  heavy 
traffic  lines  it  is  preferable  (where  practicable)  to  change 
alignment  when  such  bridges  are  reconstructed,  in  order  to 
avoid  interference  with  either  class  of  traffic.  In  congested 
districts  this  is  frequently  Impossible  and  it  becomes  neces- 
sary to  reconstruct  in  the  former  location  under  traffic.  On 
light  traffic  lines  Interference  with  trains  can  be  avoided 
tvithout  much  Increase  in  cost,  so  that  the  extra  cost  of 
changing  the  location  Is  seldom  warranted  and  it  Is  most 
economical  to  reconstruct  In  the  former  location  under  traffic. 

The  writer  has  heard  of  Instances  of  navigable  rlver.n  b<  Ing 
declared  closed  for  specified  periods  by  the  Chief  of  Rngi- 
neers  or  Secretary  of  War  or  by  Congress,  but  It  Is  the  In- 
variable practice  at  the  present  time  to  refuse  permission  to 
close  the  channel  even  for  a  short  period.  It  might  be  pos- 
sible to  secure  the  paBHage"  of  an  Act  of  Congress  closing  a 
river  to  navigation  during  a  specified  period  for  the  recon- 
struction of  a  bridge,  but  It  would  probably  be  against  the 
recommendation  of  thi-  War  Department  and  consetiuenlly 
would  require  more  powerful  political  Influence  than  most 
railways  can  command  or  would  care  to  use  for  such  a  pur- 
pose if  available. 

It  becomes  practically  necessary  to  work  out  a  method  of 
reconstruction  that  will  not  obstruct  navigation  or  to  pay  the 
damages  that  are  Incurred  by  private  Interests.  The  U.  S. 
EnKlnrer  Officer  will   usually  make  ucrangements.   If  possible, 


to  keep  government  boats  aTvay  from  the  bridge,  if  request 
be  made,  for  a  reasonable  period,  but  this  is  not  always  pos- 
sible. It  has  been  the  uniform  experience  of  the  writer  that 
the  Engineer  Officers  are  ready  to  make  reasonable  sacrifices 
where  practicable,  to  avoid  interference  with  the  bridge  con- 
struction. 

Contractor's    Responsibility   in    Keeping;    XavlK:atlon    Open 

It  was  the  practice  of  many  railways  in  the  past  (and  the 
practice  still  obtains  on  some  roads)  to  compel  the  contractor 
to  work  out  a  method  of  taking  care  of  navigation  and  to 
make  him  responsible  for  any  damages  arising  out  of  delays 
or  injuries  to  boats  during  construction.  This  practice  was 
objectionable  for  several  reasons.  Bidders  would  not  fa- 
miliarize themselves  sufficiently  with  local  conditions  to  be 
able  to  make  a  close  estimate  of  the  probable  cost  to  which 
they  would  be  put  in  caring  for  navigation;  consequently  a 
sum  based  on  a  guess  would  be  added  to  the  bid.  In  case 
the  sum  was  too  large,  the  railway  would  pay  for  more  than 
it  was  getting:  if  too  sniall,  the  contractor  would  soon  find  it 
out  and  would  make  every  effort  to  keep  within  his  estimate, 
with  consequent  delays  to  boats  and  dissatisfaction  among 
their   owners. 

It  is  well  to  realize  that  the  railway  company  must  pay  for 
the  delays  to  navigation  or  for  the  means  to  avoid  delays, 
and  that  it  is  better  to  pay  the  actual  amount  in  either  case 
than  to  gamble  on  it  by  getting  an  estimate.  It  Is  not  diffi- 
cult to  write  the  specifications  covering  any  specific  case  in 
such  a  manner  that  the  contractor  will  not  be  subjected  to  a 
hardship  or  forced  to  take   an  unreasonable   profit. 

In  the  Southwest  it  is  practically  impossible  to  predict 
the  amount  of  navigation  that  will  be  carried  on  during  the 
reconstruction  of  a  bridge.  Of  course  every  effort  is  made 
to  carry  out  th6  work  during  expected  periods  of  low  water, 
but  after  five  years'  experience  with  rivers  in  the  Southwest 
it  appears  to  the  writer  that  there  is  no  certain  period  of 
low  water.  The  rivers  are  almost  certain  to  be  high  from 
November  to  July  and  are  frequently  high  from  July  to  No- 
vember: in  fact,  during  some  years  there  are  no  well-defined 
low-water  periods.  If  the  river  reaches  a  sufficiently  low 
stage,  however,  navigation  will  cease  entirely.  On  the  other 
hand,  the  uncertainty  of  the  low-water  period  and  the  fact 
that  frequently  the  stage  of  a  river  throughout  an  entire 
year  is  sufficient  for  navigation,  make  it  necessary  to  provide 
for  navigation  during  construction. 

It  is  sometimes  possible,  where  a  portion  of  a  river  is  used 
by  only  a  few  boats,  to  make  amicable  arrangements  with 
the  owners,  possibly  by  the  payment  of  relatively  small  sums, 
so  that  the  company  will  be  safe  in  closing  the  channel. 
Such  a  course,  however,  is  invariably  followed  by  an  Im- 
mediate increase  in  the  number  and  Importance  of  the  boats 
using  the  river.  The  writer  has  been  forced  to  the  con- 
clusion that  there  Is  no  method  of  stimulating  navigation 
over  any  portion  of  a  river  so  effective  as  the  construction 
or   reconstruction    of   a   bridge. 


i'raotloe   on   the   MImmoiifI 


elllc    ity. 


•The  ArkunHuM  River  bridge  near  Pine  Bluff,  Ark.,  has  two 
swing  spans,  providing  four  channels  222  ft.  c.  to  c.  of  piers; 
these  swing  spans  an-  separated  by  two  flxed  spans  253  ft. 
7V4    In.    c.    I<>    c.    of    |)|erB. 


There  are  many  ways  of  taking  care  of  navigation  during 
construction,  each  case  presenting  an  entirely  different  prob- 
lem, the  solution  of  which  depends  on  local  conditions.  On 
the  Missouri  Pacific  Ry.  It  Is  the  practice  to  let  separate 
contracts  for  substructure,  fabrication  and  erection  of  each 
bridge. 

It  Is  the  Invariable  pi-actlce  of  the  writer  to  design  the 
substructure  of  the  new  bridge  in  such  a  manner  that, 
whether  it  be  a  new  location  or  renewal,  the  foundation 
can  be  put  in  and  completed  without  stopping  navigation. 
Provision  Is  then  made  In  the  spei'lficatlons  that  the  con- 
tractor's work  must  be  carried  on  in  such  a  way  as  not  to 
interfere  with  boats  and  he  is  held  to  strict  compliance  with 
that  provision.  Considerable  contraction  of  the  channel  Is 
usually  possible  during  construction  for  the  reason  that  the 
boats  are  much  narrower  than  the  channel,  the  gri'ater  per- 
manent width  being  required  to  provide  for  free  passage 
under   all    condltiims. 

The  method  of  erection  that  will  be  followed  Is  worked 
out  and  described  In  detail  In  the  specifications.  Ri'ectlon  Is 
usually  b-t  <m  a  tonnage  IiuhIh.  the  price  Including  putting  In 
an<I  taking  out  the  falsework.  If  any  specljil  arrangi'mi^nt  of 
falsework  Is  necessary,  such  as  the  IiistHllallon  of  a  girder 
span  on  pile  piers,  the  bidders  are  requested  to  name  a  price 
for  making  the  special  arrangement.  Bidders  an-  also  re- 
quested to  name  a  unit  price  for  eaih  lime  the  brblge  must 
bi'  openeil  during  erection  to  permit  thi-  pasHHge  of  a  boai. 
The  specifications  also  provide  that  during  ere<-tliin  the  con- 
tractor's work  must  be  carried  on  In  such  a  ninniu'r  as  not 
to  Interfere  with  boats.  Since  the  abovi-  methoil  of  hrindllnR 
has  been  adopleil  very  little  trouble  has  been  experienced  In 
taking  cure  of   navigation. 
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Providing    for   Navigation  During  the 
Erection  of  Drawbridges 

111  a  paper  on  ""liridnt's  ()\cr  Xavifrablo  Kivcns,"*  by 
('.  E.  Smith,  Uridine  Eii>,niicci-  of  tlie  Miss^ouri  I'acific 
l{y-,  attention  is  called  to  the  necessity  of  pi-ovi<liiii^  a 
temporary  opening  during  the  construction  of  a  draw- 
bridge, even  when  the  navigation  is  extremely  limited. 
In  describing  the  construction  of  a  number  oi'  river 
bridges  on  the  Missouri  I'aeilie  Ity.,  particulars  are 
given  of  the  means  provided  I'or  taking  care  of  occasional 
vessels  and  this  information  we  have  abstracted  below. 
Ti:ns.\,s   RrvHii   BiirixiK 

The  old  bridge  o\er  the  Tensas  l?i\or,  neai-  Clayton, 
La.,  consisted  of  a  150-ft.  Howe  truss  draw-span  with 
pile  trestle  approaches.  The  new  bridge  (Minsisls  cd'  a  1511- 
ft.    deck    plate-girder    disk-bearing    draw-span    and    four 


i5r,AcK   i.'ivi:!;   I'>imim;io 

The  old  bridge  over  the  Black  River,  near  Paroquet, 
Ala.,  consistcil  oT  a  condtination  fi.ved  sjjan  lO.'i  ft.  G  in. 
long  and  a  l'li(eni.\  draw-si)an  206  ft.  6  in.  long,  on  pile 
l)iers  with  trestle  api)roaclies.  This  was  replaced  (on 
the  same  center  line)  i)y  a  2fi7-ft.  draw-span  with  con- 
crete piers,  and  a  G(»-ft.  deck  plate-girder  span  with 
trestle  approaches.  Fig.  ''i  shows  the  meth(Kl  of  erec- 
tion and  the  temporary  lift  sjjan. 

The  specifications  for  erection  provided  that  the  ex- 
pense of  caring  for  navigation  would  be  borne  by  the 
railway.  It  was  calculated  that  the  falsework  could  be 
placed,  the  old  si)an  taken  down  and  the  new  span  erected 
and  adjusted  reaily  for  turning  in  about  six  weeks.  A 
canva.ss  among  the  owners  of  boats  that  passed  through 
the  bridge  indicated  that  their  claims  for  damages  for 
that  length  of  time  would  certainlv  amount  to  from  $15,- 


0/d  Tresfk 
Bents 


Old  draw-span  and  falsework  for  erection 
Fig.  1.  TfECOXSTRrcTiox  ok  DuAwnmiKiic  ovivu  the  Tensas  Kiveu  (Loi-isiaxa)  ;  MissorRi  PACiFir  Ht. 

(Ttio  new  piers,   glider  fixed  spans  and   girder  draw-span  are   shown   In   liatched   lines.     The   trusses  of  the   old   draw-span 
are    in    place,    but   with    the    floor   removed    to   admit    the    new   span.) 


TS-i't.  deck  girder  approach  sjians,  on  concrete  i)iers  and 
abutments. 

The  four  approach  spans  were  placed  by  gallows 
frames  resting  on  the  ends  of  the  piers.  The  girders  (on 
cars)  were  run  out  under  the  frames,  raised  off  the  ears 
and  the  cars  pulled  away.  The  rails,  ties  and  trestle  in 
the  way  of  the  girders  were  then  removed,  the  girders 
lowered  to  place  and  track  connected  up. 

The  draw-span  girders  were  each  shipped  in  three 
pieces,  to  be  spliced  in  the  field.  Each  section  was  placed 
in  a  manner  similar  to  that  used  for  the  approach 
spans,  the  old  pivot  pier  being  used  for  falsework  under 
the  north  splice,  and  falsework  being  placed  under  the 
south  splice.  During  the  placing  of  the  sections  of  the 
draw-span  girders  the  floor  system  of  the  truss-span  was 
cut  away  and  the  trusses  left  in  place.  After  the  girders 
were  in  place  the  trusses  were  thrown  into  the  river, 
floated  out  to  the  bank  and  dismantled  there.  The  ar- 
rangement is  shown  in  Fig.  1. 

For  the  greater  part  of  the  time  during  the  erection  of 
the  new  draw  span  the  water  in  the  river  was  so  low  that 
no  large  boats  could  navigate  and  such  small  boats  as 
could  navigate  could  pass  under  the  bridge.  For  that 
reason  no  special  effort  was  made  to  effect  a  quick  change 
from  the  old  to  the  new  span.  The  first  turning  of  the 
now  span  was  accomplished  in  about  two  weeks  after  the 
last  turning  of  the  old  span.  Near  the  completion  of 
the  erection  the  water  rose  to  a  point  that  permitted  a 
boat  to  reach  the  bridge  before  the  new  draw  span  was 
ready  to  turn.  The  slight  delay  to  the  boat  resulted  in  a 
claim  for  damages  of  $7-5,  which  was  easily  settled. 

•This  is  published  in  Bulletin  No.  150  (October.  1912)  of 
the  American  Railway  Eng^ineering  Association  (Chicago), 
and  an   abstract   of   it   is   griven    on    pp.    151-2   of  this   issue. 


01)0  to  $V!0,Oi)(),  and  would  probably  greatly  exceed  that 
sum,  as  other  bdiits  would  be  drawn  by  the  opportunity. 

The  large  claims  that  could  be  foreseen  caused  the 
decision  to  install  between  tne  old  and  new  east  piers  a 
second-hand  deck  plate-girder  lift-span  with  timber  tow- 
ers and  old  rail  counterweights.  This  was  installed 
ready  for  operation  before  the  old  draw  was  placed  out 
of  service.  The  comj^letion  of  the  falsework,  taking 
down  the  old  span,  and  erecting  the  new  draw  span, 
including  riveting  and  adjustment  of  machinery,  out  to 
the  temporary  lift  bridge  were  carried  out  at  leisure 
without  any  interference  with  boats. 

At  an  opportune  time,  the  lift-span  was  taken  down 
and  the  new  draw-span  extended  to  the  shore  pier.  Dur- 
ing the  latter  ojjeration  the  river  was  blocked  a  few  days, 
which  constituted  the  only  time  the  river  was  blocked 
during  the  reconstruction  of  the  bridge.  In  spite  of  all 
these  precautions,  however,  claim  for  damage  due  to 
delay  was  filed  by  the  owner  of  a  boat  which  arrived  at 
the  bridge  during  the  final  extension  of  the  draw-span. 

White  TJivi:k  BiiiDoi-: 

The  old  bridge  over  the  White  River,  near  Augusta, 
Ark.,  consisted  of  a  162-ft.  pin-connected  through-truss 
span,  a  267-ft.  rim-bearing  draw-span  of  the  same  tjqje, 
and  two  6.5-ft.  deck -girder  approach  spans.  The  new 
bridge  has  riveted  truss  spans  of  the  same  lengths  as 
above,  and  two  60-ft.  girder  spans,  the  shortening  of  the 
girder  spans  being  due  to  the  enlargement  of  the  piers. 
Fig.  3  shows  the  old  draw-span  with  three  panels  re- 
moved to  admit  a  temporary  girder  span,  which  could 
be  removed  when  necessary  b_v  a  derrick-car  on  the  track 
laid  on  the  new  fixed  span. 

The  experience  in   attempting  to  adjust  claims  from 
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OLD  COHBIHATIOH  FIXCD  SPAN 
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ARRANGEMENT      DURING    CONSTRUCTION 

Y'—-60' >^      - ?70'- 


COMPLETEO     BRlD6t 

Fig.  2.  Reconstruction-  of  Drawbridge  ovek  the  Black  River  (Arkansas)  ;  Missouri  Pacific  Ry. 

(The    old    draw-span    was    shortened    at    one    end    to    admit    a    vertical-lift  girder   span  for  a   temporary  opening.) 


boat  o^Tiers  for  the  closing  of  the  Bhir-k  River  (as  de- 
scribed above)  indicated  that  it  would  he  best  to  make 
provi.sion  for  navigation  continuously  duriiif;;  erection. 
The  contractor  was  awarded  a  unit  jirice  per  ton  for  the 
erection  of  the  steel,  a  luni])  sum  for  installing  a  tem- 
porary deck-girder  lift-span,  and  a  fixed  price  for  each 
time  he  had  to  ojjen  the  bridge. 

Towers  and  counterweights  were  not  installed,  hut 
arrangements  were  made  to  lift  the  entire  span  out  by 
the  erector's  derrick-car,  which  would  move  back  with 
the  span.  Although  no  trouble  had  been  experienced  at 
Black  River,  it  was  .seen  that  on  account  of  the  limited 
amount  of  lift  that  could  i)ractically  be  pi-ovided  at  rea- 
sonable expense  on  temporary  supports,  the  arrival  of  a 
large  boat  at  extreme  high-water  might  find  the  lift  span 
in  its  highest  position  too  low,  and  it  was  to  avoid  such 
a  contingency  that  the  span  was  handled  with  a  derrick- 
car  at  White  River. 


All  opening  50  ft.  wide  was  left  in  the  east  draw  chan- 
nel, just  west  of  the  rest  pier,  and  a  heavy  pile  bent  was 
driven  for  the  support  of  the  temporary  girders  to  be 
used  for  spanning  that  opening.  Heavy  pile  bents  were 
also  constructed  on  each  side  of  the  pivot  pier  for  the 
support  of  a  deck-girder  sjjaii  over  that  i>ier  to  facilitate 
the  I'ecoiistniction  of  the  cojiiiig  course. 

When  everything  was  in  i-cadincss,  a  quick  <-hangc  was 
made  by  removing  two  panels  of  the  old  di-aw  span  at 
the  east  end,  and  installing  the  temporary  girder  span 
over  the  channel.  This  change  consumed  about  two  days 
and  no  boats  were  delayed.  The  disinantling  of  the  old 
span,  reconstruction  of  the  pivot  ju'cr  and  eivction  of  the 
new  span  out  to  the  tenijjorary  chiuincl  was  carried  out 
cai-efully  with  the  realization  that  iinnsual  sjieed  was 
not  nece.ssai'V. 

The  di'aw  was  erected  and  rivclc(!  willi  the  exceiition 
f  the  two  cast   panels,  after  which  another  (piick  move 


PlO.  3.    RKCONSTRtTCTION  OF  DnAWniUDOE  OVER  THE  WlIITE  RiVEH    (AltKANRAS)  ;  MlRROrRI   PacTFIc    Uv. 


(The  old  draw-apun 


ta.B  shortened  at  one  end  for  a  temporary    openlnK   with   a   Rlrder   Hpan,    which   could   be   lifted   out   h; 
derrick   car  and   run   hack    Into  the  adjacent  fixed   truHH   Hpan.) 


_ 


Jiinuiirv  a;3,  1913 
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WHS  iiiiule  in  tlic  rcinoviil  of  thu  toiiiponii-y  |ihil('-f^inlcr 
.spiiii  iuhI  coiiiplutioii  of  tlio  erection  of  llu'  di'Mw  .s|)an, 
vvhicli  was  ready  for  turning  a  few  days  al'lcr  the  drrk- 
^rji'dcr  s])aii  was  removed. 

Tile    installation   of   the   temporary   deck    plate-girder 
span  cost  about  $400.     Each  opening  of  this  span  dur- 


ing crccti(jn  cost  the  railway  cornpaiiy  $10.  \'\>v  a  jicriod 
of  about  ilv(!  years  this  bridge  bad  been  opened  from  live 
to  ten  times  per  month.  During  the  erec-tion  of  Ibc 
new  draw  it  was  necessary  to  open  the  bridge  nearly 
every  day,  a  remarkable,  but  easily  explained,  increase  in 
trattic. 


The  Status  of  the  Engineering  Profession 


SyXOPSIS — The  folio  win;/  papc.rK  were  rcail  at  the 
meeting  of  the  Amprican  Institute  of  Consultiii;/  KiKji- 
neers,  New  York  City.  Dec.  IS,  1912. 


By  L.  B.  S'rii.i.wi:i.i,* 

The  history  of  those  practical  arts  with  which  the 
engineer  is  concerned  generally  embraces,  first,  discovery, 
then  invention,  then  commercial  application.  As  an  engi- 
neering art  grows  older,  three  tendencies  which  affect  the 
work  and  relations  of  the  engineer  become  manifest : 

First — In  certain  large  undertakings,  such,  for  ex- 
ample, as  railroad  building  and  operation,  great  corpora- 
dons   are   formed,   and   tlie.se    soon    employ   engineering 


Second — The  art  tends  toward  standardization.  What 
at  first  was  known  only  to  a  few  becomes  more  or  less 
common  knowledge,  and  the  need  of  specialists  of  the 
highest  class  is  less  obvious  and  less  acutely  felt,  although 
perhaps  not   less   real. 

Third — The  variety  of  engineering  specialities  associ- 
ated in  the  construction  problems  presented  by  large  and 
complex  undertakings  compels  the  cooperation  of  groups 
of  specialists,  and  this  situation  leads  to  the  formation  of 
engineering  corporations  and  partnerships,  which,  in 
turn,  is  frequently  the  first  step  toward  a  combination  of 
the  functions  of  the  engineer,  the  contractor  and  the 
financier. 

Obviously  each  of  these  three  tendencies  operates  to 
limit  the  activities  of  the  consulting  engineer  and  to 
diminish  his  numbers,  by  substituting,  as  in  railroad 
work,  permanently  retained  engineering  staffs ;  by  dimin- 
ishing his  apparent  usefulness  becau.se  of  the  standardiza- 
tion of  engineering  practice,  and  by  tempting  him,  first, 
to  association  in  order  to  deal  most  effectively  with  com- 
plex problems,  and  then  into  the  fields  of  contracting  and 
financing  in  order  to  insure  continuous  occupation  and 
increased  remuneration  for  himself  and  his  associates. 

The  characteristic  American  disregard  for  precedent ; 
the  equally  characteristic  American  lack  of  respect  for 
authority  and  special  knowledge,  and,  I  think  it  w'ould 
not  be  unjust  to  say,  the  narrow  and  short-sighted  view 
of  directors  and  executive  officers  of  some  of  our  great 
corporations,  have  largely  prevented  the  general  adop- 
tion ill  this  country  of  the  practice  of  retaining  consult- 
ing engineers  after  the  period  of  active  construction  has 
passed.  Time  does  not  permit  me  to  discuss  the  ques- 
tion whether  the  British  practice  of  retaining  consulting 
engineers  to  advi.se  the  management  of  a  going  concern, 
such  as  a  railroad  in  full  operation,  is  or  is  not,  on  the 
whole,  wiser  than  the  general  practice  in  this  country  of 


gelling  rid  of  consulting  adxisers  at  the  earliest  possible 
date  as  construction  ap|)roHches  completion  and  thereafter 
placing  full  and  undivided  responsibility  upon  the  operat- 
ing staff.  In  this  connection  I  may  point  out  that,  while 
the  standardization  of  an  art  tends  to  make  less  obvious 
the  value  of  the  advisory  service  of  the  specialist,  the  in- 
creasing difficulty  of  effecting  further  improvement  and 
economy  as  perfection  is  approached,  argues  on  the  other 
liaiul  with  increasing  weight  in  favor  of  supplementing 
the  efforts  of  the  operating  staff  by  the  frequent  criticism 
and  suggestion  of  the  most  competent  specialists. 

To  the  three  tendencies  affecting  the  work  and  rela- 
tions of  the  consulting  engineer  as  a  given  art  develops 
through  discovery  and  invention  to  the  stage  of  commer- 
cial application,  frankness  demands  that  we  add  a  fourth, 
namely,  the  cumulative  effect  upon  the  opinions  and  the 
practice  of  executive  officers  and  directors  of  tho.se  mis- 
takes and  misunderstandings  which  are  practically  in- 
evitable in  the  progress  of  complex  constructive  undertak- 
ings carried  through  to  completion,  in  many  cases,  by 
groups  of  men  who  perhaps  are  brought  together  in  close 
working  relations  for  the  first  time. 

Too  many  real  and  serious  mistakes  are  made  by  the 
incompetent  or  reckless  engineer.  In  a  much  greater 
number  of  instances,  mistakes  between  the  banker,  the 
executive  and  the  engineer  are  responsible  for  disappoint- 
ment and  sometimes  failure.  In  my  opinion,  there  are 
perhaps  no  more  important  objects  to  be  sought  by  this 
Institute  than  the  elimination  of  the  incompetent  or 
reckless  engineer  and  the  prevention  of  tho.se  misunder- 
standings for  which  the  engineer  is  .sometimes  in  whole 
or  in  part  responsible,  but  which  more  frequently  is  due 
to  a  lack  of  coordination  of  the  activities  of  the  banker, 
promoter  and  engineer,  for  which  the  engineer  is  not 
primarily  responsible. 

There  are  two  specific  phases  of  this  very  important 
subject,  which  I  especially  hope  to  hear  discussed : 

(1)  What  should  be  the  attitude  of  this  Institute  as 
regards  the  competition  from  manufacturers  and  con- 
tractors which  the  consulting  engineer  encounters  in  the 
practice  of  his  profession?  Is  the  consulting  engineer  in 
what  I  may  call  an  adult  art  a  middleman  who  should  be 
eliminated  ? 

I  ask  this  question  in  all  seriousness.  I  have  (riven 
the  matter  much  thought  and  .study  and  am  not  so'' sure 
but  that,  as  in  many  cases  of  important  projects  in  the 
past  and  today,  the  answer  should  be  in  the  affirma- 
tive. 

(2)  The  problem  of  eliminating,  or  at  lea.st  restricting, 
the  incompetent  or  careless  engineer  who  brings  dis- 
credit upon  the  profession.  In  this  connection  I  think 
we  should  consider  the  question  whether  anv  practicable 
plan  can  be  devi.sed  which,  in  apparently  flagrant  cases 
would  enable  the  Institute  to  protect  the  profession  bv 
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disinterested  and  authoritive  investigation,  which  sliould 
result  either  iu  plating  responsibility  for  a  financial 
wreck,  in  the  case  of  a  great  engineering  undertaking, 
directly  upon  the  engineer,  or  absolving  him  from  such 
apparent  responsibility  and  placing  it  where  it  belongs. 

In  my  oAvn  line  of  work,  and  more  particularly  in 
power  transmision,  it  is  a  fact  that  the  very  best  of 
projects  must  sometimes  go  begging  because  the  bankers 
in  this  community  and  those  in  Boston  and  elsewhere 
have  been  deejjly  impressed  by  a  number  of  bad  failures. 
Someone  is  to  blame  for  this  condition. 

Some  of  the  engineers  connected  with  these  cases  have 
said  to  me  that  they  wish  the  facts  could  be  known,  as 
they  were  being  blamed  for  something  for  which  they 
were  not  responsible.  I  wish  that  a  court  might  be 
brought  about  by  tliis  Institute  with  adequate  powers  and 
resources.  Suppose  an  engineer  has  been  connected  with 
a  large  enterprise  which  has  proved  a  financial  failure. 
Suppose  he  is  not  to  blame  and  could  establish  that  fact. 
Might  it  not  be  possible  that  we  could  afford  him  or 
his  client  an  opportunity  to  have  this  question  investi- 
gated  and  the  responsibility  determined? 

On  the  other  hand,  I  believe  that  some  engineers  have 
been  inexcusably  careless  in  their  estimates.  There  are 
some  men  relatival)'  prominent  in  this  field,  who,  I  think, 
have  been  directly  responsible  for  failures  due  to  hasty 
and  inaccurate  estimates,  and  I  feel  that  they  should 
feel  the  responsibility  and  suffer  the  punishment  which 
follows  it.  I  do  not  know  how  this  can  be  worked  out; 
I  have  jotted  it  down  without  much  thought,  but  I  feel 
that  there  should  be  some  way  of  fixing  responsibility  in 
these  cases.  We  are  all  more  or  less  blamed  for  some  of 
these  failures,  for  which  somebody  else  may  be  solely 
responsible,  and  I  think  this  responsibility  should  be 
definitely  fixed  in  every  case  of  failure. 

In  this  connection  another  thought :  T  think  in  enlarg- 
ing its  membership,  this  Institute  wonld  do  well  to  go 
farther  than  most  societies  in  investigating  the  standing 
of  applicants  for  membership.  For  instance,  llic  ap- 
plicant for  the  grade  of  Fellow  in  the  American  Insti- 
tute of  Electrical  Engineers  must  have  been  in  the  active 
practice  of  his  profession  for  at  least  ten  years,  but  it 
is  not  taken  into  consideration  whether,  during  that  time, 
his  record  shows  that  he  has  acted  wisely  or  not.  In  our 
Society  a  man  should  be  obliged  to  produce  evidence  in 
the  form  of  letters  from  his  clients,  or  otherwise,  not 
only  to  show  that  he  has  practiced  his  profpssion  for  a 
specified  number  of  years,  but  to  show  that  his  work  has 
been  well  done. 

As  regards  competition  from  manufacturers,  the  con- 
sulting engineer  whose  work  lies  in  the  electrical  field  has 
encountered,  in  recent  years,  increasing  and  very  serious 
competition  from  manufacturers  of  mechanical  and  elec- 
trical equipment,  who  undertake  frequently  to  perform 
for  prospective  purchasers  of  their  apparatus,  important 
engineering  service,  for  which  no  charge  whatever  is 
made. 

At  the  meeting  of  this  Society  on  .Tan.  16,  1012.  C.  C. 
Schneider  gave  us  a  most  interesting  account  of  a  some- 
what similar  situation  which  some  years  ago  confronted 
the  consulting  engineer  whose  specialty  is  the  design  of 
bridges,  and  he  told  us  how  practice  in  this  department 
of  engineering  effort  had  been  improved.  Fpon  the  same 
occasion  T  called  attention  to  the  competition  to  which 
the  electrical  and  mechanical  engineers  are  subjected  by 


the  existing  unfair  and,  I  think,  improper  practice  of 
companies  manufacturing  electrical  and  mechanical 
equipment,  and  that  statement  I  shall  not  repeat  this 
evening,  except  to  repeat  the  suggestion  which  I  then 
made  regarding  the  possible  remedy,  namely : 

(1)  The  American  Institute  of  Consulting  Engineers, 
the  American  Institute  of  Electrical  Engineers,  and  our 
other  national  engineering  societies  whose  members  im- 
dertake  work  of  this  character,  should  adopt  a  schedule 
of  minimum  charges  so  far  as  the  service  rendered  can  be 
classified. 

(3)  The  companies  manufacturing  electrical  apparatus, 
in  furnishing  estimates,  plans  and  specifications  relating 
to  aggregations  of  apparatus  constituting  plant  or  equip- 
ment, should  regard  themselves  as  consulting  engineers, 
and  invariably  should  exact  for  the  service  rendered  at 
least  the  minimum  charge  recommended  for  its  member- 
ship by  the  engineering  societies. 

(3)  Consulting  engineers  who  secure  from  manufac- 
turing companies  such  estimates,  plans  and  specifications 
as  I  have  referred  to,  should  pay  the  manufacturing  com- 
panies for  them  just  as  any  unprofessional  inquirer  would 
pay  under  the  plan  suggested. 

Bv  Samuki.  Whineky* 

The  practical  questions  we  are  considering  tonight 
have  a  deeper  significance,  and  a  more  important  bearing 
upon  engineering  than  might  at  first  appear.  When  I 
speak  of  engineering,  I  refer  to  the  broader  definition 
of  the  word,  which  includes  civil,  mechanical,  mining 
and  electrical  engineering  and  architecture. 

Engineering  is  commonly  spoken  of  as  a  jirofession. 
Possibly  the  strongest  claim  that  can  be  truthfully  made 
is  that  it  is  a  quasi-profession,  since  it  has  no  legal  exist- 
ence. But  we  like  to  speak  of  it  as  a  profession  and  to 
believe  that  it  is  so,  and  we  assume,  for  present  pur- 
poses, that  it  is  entitled  by  sufferance  to  be  so  called. 

But  whatever  opinion  we  may  hold  on  this  ])oiiit,  the 
careful  observer  of  present  tendencies  in  engineering, 
industrial  and  commercial  matters  cannot  fail  to  be  im- 
pres.sed  with  the  feeling  that  engineering,  as  a  profes- 
sion, is  passing  through  a  critical  and  dangerous  period. 

I  speak  now  of  engineering  as  a  profession. ,  The  prin- 
ciples aiul  practice  of  engineering  will,  of  course,  con- 
tinue to  grow  in  power  and  influence  in  the  world.  They 
must,  neccsarily,  be  always  in  the  van  of  material  human 
])rogress.  The  engineer,  whatever  may  be  his  status 
before  the  public,  or  whatever  may  be  his  relations  to  his 
fellow  engineers,  and  to  other  potent  human  agencies,  will 
continue  to  exert  a  controlling  influciu'C  in  the  material 
world.  But  the  status  of  the  engineer  in  the  future  will 
de])end  largely  upon  whether  engineering  shall  develop 
into  a  well-defined  profession  or  into  a  mere  trade  or 
vocation. 

This  question  of  the  future  status  of  the  engineer  is 
a  fundamental  one  that  must  be  answered  before  we  can 
intelligently  discuss  such  secoiulary  topics  as  our  rela- 
tions to  one  another  and  t(/  the  public.  If  engiiu-ering 
is  merely  a  trade  or  craft,  it  nnist  take  Wn  chances  in  the 
liustle  and  competition  of  business  like  other  crafts  or 
trades. 

Tile  meaning  of  tbc  plinisc  "a  jirofcssion"  is  not  as 
clearly  and  sharjily  defined  as  we  could  wish.     The  world 
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hiis.  ill  a  iiifiisiiri'.  iiiilj;r(i\vii  its  iirii;i  iial  siLiiiillial  imi. 
Xiir  is  it  c'lisy  to  I'laiiu'  a  ik'linit  icm  llial  sal  i.-.Tarturily 
Ills  tlie  modern  idea  ol'  a  itroiVssioii.  Sotiie  of  its  cliar- 
actcristics  are,  however,  well  uiiderslood.  One  ol'  these 
is  tluit  a  profession  is  a  voeation  Iniiiided  upon  s|)e<'ialized 
educational  training,  the  |iiir|i(isc  of  T^liiiOi  is  to  supply 
disinterested  counsel  and  service  to  ollicrs  I'nr  a  di- 
rei't  and  definite  eompensat  ion,  wholly  apail  troni  c\- 
peclation  of  other  hiisiness  j;aiiis. 

'riiiis.  the  ciifjineer  who  ads  in  a  sirictly  pi-dfessional 
capacity  is  bound  to  give  his  best  service  to  his  client,  in- 
Ihieiiecd  by  disinterested  motives  oidy,  for  a  stated  com- 
pensation, and  wholly  free  from  any  exjjectation  of 
ulterior  or  incidental  gain  that  may  result  through  the 
adoption  of  his  advice  or  plans.  To  put  it  more  hrietly 
still,  the  professional  function  necessarily  assumes  the 
alisolute  divorcement  of  engineering  from  commereial- 
isni  in  all  matters  involving  the  cngineci-'s  relation  to  his 
clients  and  to  the  public. 

This  principle  is  recognized  in  other  professions.  Thc^ 
doctor  nuiy  not  engage  in  the  manufacture  aiul  com- 
iiiereial  sale  of  pills  and  at  the  same  time  practice  medi- 
cine and  prescribe  his  product  for  his  patients.  The 
lawyer  may  not,  theoretically  at  least,  accept  a  ease  on  a 
c  ontingent  fee.  In  like  manner  the  jirofessional  engineer 
may  not  prescribe  or  recommend  devices,  construction  or 
enterprise  in  the  commercial  success  of  which  he  has  a 
personal  interest. 

It  is  the  violation  of  this  principle  which  now  threat- 
ens the  destruction  of  the  profession.  There  is  today 
a  strong  tendency  to  combine  the  professional  and  the 
commercial  aspects  of  engineering.  So  combined,  they 
become  simi^ly  a  learned  trade,  having  no  more  claim  to 
professional  standing  than  the  business  of  the  .skillful  and 
scientific  ]dund)er,  who  commonly  designs  as  well  as  sells 
his  product. 

The  large  number  and  the  notalile  successes  of  so  called 
"e'ngineering  firms"  and  "corporations"  that  undertake 
important  public  enterprises  from  their  inception  to  their 
operation,  through  all  the  stages  of  exploitation,  design, 
financing,  construction  and  operation,  offer  the  most 
convincing  evidence  of  the  drift  of  the  times  toward  the 
commercialism  of  engineering.  The  large  number  of 
able  engineers  whose  main  vocation  is  contracting,  biit 
who,  at  the  same  time,  assume  to  maintain  a  professional 
practice  and  standing,  is  anotlier  very  significant  sign  of 
the  times. 

We  need  not  here  discuss  the  intrinsic  merits  or  de- 
merits of  the.se  combinations,  and  we  certainly  have  no 
desire  or  disposition  to  criticize  those  engaged  in  them. 
We  need  not  even  express  an  opinion  as  to  whether  tliese 
developments  are  or  are  not  in  the  interests  of  the  pub- 
lic or  make  for  true  progress  in  the  world's  development. 
We  are  simply  considering  their  relation  to  engineering 
as  a  profession. 

If,  upon  the  whole,  it  shall  develoj)  that  by  such  a 
combination  of  engineering  and  commercialism,  public  or 
private  projects  can  be  carried  through  more  cheaply, 
conveniently  and  satisfactorily,  and  with  equally  good 
ultimate  results,  than  by  the  separate  employment  of  in- 
dependent engineers,  there  can  be  no  doubt  of  the  final 
outcome.  Engineering  (Z.«  a  profession  will  cease  to  exist, 
and  engineering  knowledge,  skill  and  ability  will  be- 
come simply  one  of  the  valuable  commercial  assets  of 
business  organizations. 
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the  best  ^e^-lllt^  in  |iiiblie  or  industrial  enterprises,  tlu' 
services  of  the  iiidependent.  disinterested,  professional 
engineer  are  essential,  there  is  a  ])ossibility  that  engi- 
neering as  a  profcssiiiii  may  not  only  be  maintained,  but, 
ill  time,  placed  upon  a  clearly  defined  and  permanent 
basis.  I'>ul  such  a  professional  status  can  never  be  at- 
tained unless  engineers  themselves  desire  it,  and  make 
a  nniti'd  elforl  to  bring  it  about. 

Among  tho.se  iiere  tonight,  it  is  safe  to  assume  that 
all  believe  in  the  possibility,  as  well  as  the  necessity, 
of  a  profession  of  engineering,  thougii  we  msfy  differ  as 
to  its  present  status  and  the  measures  that  are  neces.sary 
to  insure  its  permanence  and  usefulness. 

W'liiU:  it  is  iiseriil  to  (ILscuss  special  incidents  or  phases 
of  the  present  situation,  the  writer  is  impressed  with  the 
belief  that  sometliing  more  elemental  and  radical  is  essen- 
tial. In  the  first  place,  it  is  necessary  that  the  boundaries 
and  limits  of  the  profession  shall  be  distinctly  marked 
out.  There  must  be  some  way  of  distinguishing  be- 
tween those  who  belong  to  it  and  those  who  do  not. 

In  this  respect  the  profession  of  engineering  is  now 
anomalous.  In  naw,  medicine  and  the  ministry  it  is  re- 
quired that  'there  shall  be  some  public,  forhial  recog- 
nition anil  record  of  a  man's  right  to  admission  as  a 
mendjer  of  the  profession,  involving  also  the  power  to 
terminate  that  right.  This  is  wholly  absent  in  the  engi- 
neering profession.  Any  man,  regardless  of  his  com- 
petence or  incompetence,  or  of  his  moral  character,  may 
hang  out  his  sign  as  an  engineer,  put  a  profesional  card 
in  the  engineering  papers  and  pose  before  the  public  as 
a  member  in  good  standing.  So  long  as  he  does  not  vio- 
late the  civil  or  criminal  laws  or  trespass  upon  the  ac- 
cepted rules  of  morality  that  apply  to  all  men  in  com- 
mon, neither  the  state  nor  the  profession  can  exercise  any 
control  over  him.  The  public  can  only  judge  of  his 
character  and  professional  ability  by  his  general  repu- 
tation, just  as  it  would  in  the  case  of  an  ordinary  me- 
chanic. There  exists  at  present  no  power  or  authority^ 
either  in  the  state  or  the  profession,  to  dispute  his  pre- 
tension or  to  publicly  brand  him  as  an  imposter,  and  any- 
one bold  or  rash  enough  to  properly  characterize  him 
may  be  prosecuted  for  slander.  There  is,  in  short,  no 
such  legal  offence  as  engineering  malpractice. 

It  may  be  said  that  membership  in  reputable  engineer- 
ing societies  is  a  sufficient  passport  to  good  standing  in 
the  profession,  and  the  reserved  right  to  expel  an  un- 
worthy member  is  a  sufficient  safeguard  for  the  protec- 
tion of  the  public.  But  admission  to  such  a  society  is 
not  a  public  notice  in  the  official  sense;  and  it  is  a  rather 
singular  and  impressive  fact  that  no  man  has  ever,  so 
far  as  T  am  aware,  been  expelled  from  any  one  of  the 
leading  engineering  societies  for  incompetence  or  unpro- 
fessional conduct.  Among  so  large  a  membership  as  these 
societies  possess,  it  would  be  surprising  if  no  one  had 
ever  merited  such  expulsion.  The  absence  of  such  casesj 
is  doubtless  due,  not  to  any  lack  of  a  disposition  to 
act.  but  to  the  fact  that  no  positive,  authoritative  and 
comprehensive  code  of  practice  and  ethics  has  been  for- 
mulated upon  wliich  a  conviction  could  be  based. 

The  simple,  cold  fact  is  that,  beyond  vague  impres- 
sions in  the  mind  of  the  public  and  a  fond  fiction  in  our 
o«ni  minds,  there  is  no  adequate  public  or  legal  recog- 
nition of  the  profession  of  engineering.     It  is  true  that 
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our  engineering  schools  confer  various  engineering  titles 
upon  their  graduates,  which  certify  to  their  scholastic 
attainments,  but  can  do  nothing  more,  particularly  since 
a  degree  in  a  profession  that  has  no  legal  standing  can- 
not be  regarded  as  carrying  much  weight. 

If  the  situation  here  outlined  be  even  measurably  cor- 
rect, the  conclusion  seems  inevitable  that  the  first  and 
most  important  thing  necessary  to  establish  and  maintain 
a  profession  of  engineering  is  the  public,  legal  recognition 
of  the  existence  of  such  a  profession  and  some  measure 
of  official  control  of  its  membership  by  the  state. 

Following  or  in  connection  with  this,  there  must  be  a 
sufficient  clegree  of  organization  or  solidarity  within  the 
profession  itself  to  secure  coherence  and  general  unity  of 
action.  In  other  words,  there  must  be  adequate  internal 
control  of  the  profession.  One  of  the  most  important 
functions  of  this  internal  control  will  be  to  establish 
comprehensive  standards  of  professional  conduct,  includ- 
ing the  relation  of  its  members  to  each  other,  to  clients 
and  to  the  public.  Such  a  "Code  of  Ethics"  may  almost 
be  said  to  be  absolutely  e-ssential  to  the  successful  exist- 
ence and  usefulness  of  any  profession.  Whether  formally 
reduced  to  writing,  or  exi.sting  by  common  consent,  or  the 
outgrowth  of  traditional  accretion,  every  one  of  the  pro- 
fessions has  its  code  of  ethics  developed  to  a  greater  or 
less  extent.  It  will,  I  think,  be  conceded,  however,  that 
among  engineers  such  ethical  rules  of  conduct  are  more 
unformulated,  less  clearly  defined  and  more  loosely  ap- 
plied in  any  other  profession. 

It  is  largely  because  of  this  condition  that  we  are  now 
discu.ssing  questions  of  detail,  the  answers  to  which 
should  proceed,  as  a  matter  of  course,  from  fundamental 
"Thou  shalt.s"  and  "Thou  shall  nots"  having  the  force 
and  authority  of  a  professional  Decalogue. 

If,  for  instance,  it  were  accepted  as  a  fundamental  dic- 
tum that  the  engineer  cannot  both  design  a  structure 
and  become  the  contractor  for  its  construction,  nor  have 
any  indirect  or  contingent  material  intere.st  in  the  enter- 
prise beyond  the  i)erforman(e  of  his  professional  duty 
and  the  collection  of  his  professional  compensation,  a 
whole  brood  of  troublesome  questions  of  detail  would 
almost  settle  themselves.  Among  other  ca.«es,  engineers 
who  undertake  to  carry  out  public  works  from  their  A  to 
their  Z,  would  be  prom])tly  disqualified  as  members  of  the 
profession,  and  their  employees,  in  whatever  capacity, 
would  necessarily  share  their  fate. 

If  it  were  definitely  accepted  and  ordained  that  a  man 
cannot  pursue  the  business  of  contracting  and,  at  the 
same  time,  practice  as  a  professional  engineer,  another 
class  of  troublesome  questions  would  be  easily  and  defi- 
nitely disposed  of. 

These  illustrations  are  used  without  expressing  any 
opinion  as  to  the  wisdom  of  adopting  such  edicts,  an<l 
with  no  intention  of  casting  disrespect  upon  those  who 
would  be  afTccted  by  their  adoption.  We  are  not  now  dis- 
ou8.sing  the  wisdom,  e(|uity  or  propriety  of  these  or  other 
possible  provisions  of  a  proper  code  of  ethics  for  engi- 
neers. These  are  matters  for  the  profession  at  large  to 
carefully  consider  and  determine.  I  am  here  arguing 
only  the  proposition  that  a  code  of  ethics  is  necessary  to 
establish  certain  standards  for  professional  conduct.  It 
must  be  obvious,  however,  that,  if  engineering  is  to  be 
established  and  nuiintained  on  a  professional  basis,  there 
must  be  a  well-defined  demarcation  between  professional 
diitv  atid  incidental  f>r  contingent  business  interest. 


It  must  also  be  obvious  that  whatever  rules  of  con- 
duct and  practice  a  profession  may  consider  necessary 
for  the  benefit  and  protection  of  the  public,  and  for  its 
own  control  and  preservation,  they  must  be  adopted,  pro- 
mulgated and  enforced  in  such  a  manner  as  to  attract  the 
attention  and  command  the  respect  and  obedience  of  its 
members. 

It  may  doubtless  be  truly  said  that  engineers,  as  a  rule, 
do  not  wilfully  violate  well  established  rules  of  profes- 
sional conduct.  But  how  few  such  rules  are  well  estab- 
lished and  known  to  all?  How  few  of  them  have  been 
fornnilated  at  all  ?  It  is  trite  to  say  that,  where  there  is 
no  law,  there  can  be  no  violation  of  law,  and  a  law  not 
backed  up  by  enforcible  penalties  is  a  dead  letter.  Until 
engineers  shall  have  enacted  positive  and  clearly  defined 
rules  and  standards  of  conduct,  the  present  state  of  un- 
certainty, confusion  and  unsatisfactory  conditions  will 
continue. 

In  line  with  those  thoughts,  it  is  the  writer's  feeling 
that  the  only  way  to  deal  satisfactorily  with  these  indi- 
vidual questions  that  come  up  under  the  head  of  Profes- 
sional Relations,  is  to  begin  at  the  foundation  and  build 
up  systematically  a  real  profession  of  engineering.  He 
conceives  that  the  two  most  important  steps  to  be  taken 
would  be : 

Fir.st:  To  secure  the  legal  recognition  of  engineering 
as  a  profe.^sion  and  the  enactment  of  such  statutory 
provisions  as  may  be  necessary  for  its  maintenance. 

Second :  The  authoritative  adoption  and  enforcement, 
within  the  profession,  of  a  comprehensive  code  of  ethical 
rules  and  standards  of  professional  conduct. 

Ujitil  something  like  this  is  done,  our  discussion  of 
professional  relations  may  be  able  and  interesting,  and 
our  conclusions  wi.xe  and  just,  but,  in  the  absence  of  any 
adequate  authority  and  power,  within  or  without  the  pro- 
fession, to  enforce  these  conclusions,  they  are  likely  to  be 
futile. 

I  do  no*  desire  to  appear  in  the  role  of  a  pessimist  or 
alarmist  in  this  matter.  I  am  aware  that  many  of  my 
fellow  engineers  will  consider  the  views  here  expressed 
as  radical  and  unwarranted  by  the  present  situation.  I 
may  even  be  wrong  in  assujning  that  the  great  body  of 
American  engineers  desire  or  think  necessary  any  radi- 
cal change  in  the  present  and  prospective  conditions  of 
engineering.  I  know  that  there  are  not  a  few  who  be- 
lieve that  whatever  changes  are  es.«ential  or  good  for 
the  profession  will  come  about  through  some  process  of 
crystallization  or  natural  evolution.  I  do  not  find  any- 
thing in  the  past  history  of  the  profession,  in  this  coun- 
trv,  at  least,  to  warrant  such  a  belief  or  to  encourage 
such  a  hope.  History  and  experience  teaches  us  that 
real  advancement  in  ethics,  sociology  or  civil  government 
can  only  be  achieved  by  united  and  determined  effort. 

In  view  of  all  this,  it  seems  to  me  that  the  time  has 
come  when  engineers  must  give  these  matters  carcfid  and 
weighty  thought,  decide  what  it  is  desirable  and  proper 
to  do,  and  take  whntever  action  is  called  I'cir  \\itlio\it  delay. 


Klrrtrlral-rnKlnrrrlnK  Kdiilrntii  In  the  tcrhnlriil  flchooln 
of  Ihl.s  iiiiintrv  In  \'^\^l  nunilx-ri'd  8921.  aoroicnnic  to  a  com- 
pilation of  HlatlRtlcM  In  th.'  "Klc-otrlcal  World."  Nov.  23.  1912. 
In  that  year  1496  Kinduatcd.  brInKinK  the  total  number  of 
Kraduates  durlnjf  the  paHt  nix  yi-arH  up  to  18.318.  The  »tii- 
tlBtlcB  for  the  bIx   yoara  past   arc  Hhown   below. 

1907      19ns      1909      1910      1911      1912 

Number    of    Htudentu 8929      9Blil      8fi70      9041      9G1B      8921 

Number    of    RraduateB 1368      1501      1473      1B4B      1(114      1496 
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Codes  of  Ethics  for  Engineers 

ApHipos  (if  ihc  iiniiKiscd  cddc  tA'  clliics  iTconimcii(lcil 
for  ailoplioii  \>y  the  Aineriraii  Socicly  ol'  McclianicMl 
EugiiU'crs  ami  |iriiiti'il  in  oui-  issue  ol'  .lnii.  'i,  ii  cdi-rt'- 
.spoiidciit  calls  (iiir  altciilioii  to  the  fact  that  codes  of 
ethics  have  previously  been  adopted  hy  the  American  In- 
stitute of  Consiiltiu;;-  Eii<;incers  and  hy  the  Pacific  Asso- 
ciation of  Consultinj;'  Enfjineers.  The  former  was  printed 
in  full  in  Engini;;ki!IX(!  Xkws  of  .lune  39,  1!)11,  p.  7'.>'<, 
and  the  latter  in  Exginkkhinc)  Nhws  of  iMar.  1  I,  r.)12, 
p.  489. 

The  American  Institute  of  Chemical  En<,'ineers  has 
now  hefore  it  for  consideration  a  rode  of  ethics  drafted 
by  a  committee  of  the  Institute.  We  reprint  this  code  as 
follows : 

Purpose   of   the   Code: 

To  define  the  rules  of  professional  cimduct  ;iMd  ethles  for 
the    members    of    the    Institute. 

The    Institute    expects    of    its    members; 

1.  That  in  all  their  ielation.s.  they  shall  be  guided  by  the 
highest    principles    of    honoi-. 

2.  The  upholding'  before  the  public  at  all  times  of  the 
dignity  of  the  chemical  profession  generally  and  the  reputa- 
tion of  the  Institute,  protecting  its  members  from  misrepre- 
sentation. 

3.  Personal  helpfulness  and  fraternity  between  its  mem- 
bers  and   toward    the  profession   generally. 

4.  The  avoidance  and  discouragement  of  sensationalism, 
exaggeration  and  unwarranted  statements.  In  making  the 
first  publication  concerning  inventions  or  other  chemical  ad- 
vances, they  should  not  be  made  through  the  public  press,  but 
through    chemical    societies    and    technical    publications. 

5.  The  refusal  to  undertake  for  compensation,  work  which 
he  believes  will  be  unprofitable  to  a  client  without  first  ad- 
vising said  client  as  to  the  improbability  of  successful  re- 
sults. 

6.  The  upholding  of  the  principle  that  unreasonably  low 
charges  for  professional  work  tends  toward  inferior  and  un- 
reliable work,  especially  if  such  charges  are  set  at  a  low 
figure   for  advertising   purposes. 

7.  The  refusal  to  lend  their  names  to  any  questionable 
enterprise. 

8.  Conservatism  in  all  estimates,  reports,  testimony,  etc., 
especially  in  connection  with  the  promotion  of  business  en- 
terprises. 

9.  That  they  shall  not  engage  in  any  occupation  which 
is    obviously    contrary    to    law    or    public    welfare. 

10.  When  a  chemical  engineer  undertakes  foi"  others  "work 
In  connection  with  which  he  may  mal^e  improvements,  inven- 
tions, plans,  designs  or  other  records,  he  should  enter  into 
a  written  agreement  with  regard  to  their  ownership;  and 
when  it  is  subsequently  found  that  such  an  agreement  does 
not  cover  a  point  at  issue,  the  following  rules  shall  apply; 

a.  If  a  chemical  engineer  uses  information  which  is  not 
common  knowledge  or  public  property,  but  which  he  obtains 
from  a  client  or  employer,  the  results  in  the  form  of  plans, 
designs  or  other  records  shall  not  be  regarded  as  his  prop- 
erty,   but    the  property   of   his  client    or   employer. 

b.  If  a  chemical  engineer  uses  only  his  own  knowledge 
or  information  or  data,  which  by  prior  publication  or  other- 
wise are  public  property,  and  obtains  no  chemical  engineer- 
ing data  from  a  client  or  employer  except  performance  speci- 
fications or  routine  information,  then  the  results  in  the  form 
in  inventions,  plans,  designs  or  other  records  should  be  re- 
garded as  the  property  of  the  engineer  and  the  client  or  em- 
ployer should  be  entitled  to  their  use  only  in  the  case  for 
which  the  engineer  was  retained. 

c.  All  work  and  results  accomplished  by  the  chemical  en- 
gineer in  the  form  of  inventions,  plans,  designs  or  other  rec- 
ords, or  outside  of  the  field  for  which  a  client  or  employer 
has  retained  him.  should  be  regarded  as  the  chemical  engi- 
neer's  property. 

d.  When  a  chemical  engineer  participates  in  the  building 
of  apparatus  from  designs  supplied  him  by  a  client,  the  de- 
signs remain  the  property  of  the  client  and  should  not  be 
duplicated  by  the  engineer  or  anyone  representing  him  for 
others   without    express   permission. 

e.  Chemical  engineering  data  or  information  which  a 
chemical  engineer  obtains  from  his  client  or  employer  or 
which  he  creates  as  a  result  of  such  information  must  be  con- 


sidered conriili-ntiiil  by  the  engineer;  and  while  ho  is  JuHtified 
In  UHing  Huch  data  or  Information  In  his  own  practice  u» 
forming  part  of  his  profesHlonal  experience,  its  publication 
without    express    permission     Is    improper. 

f.  DeslgnH,  data,  records  and  notes  made  by  an  employee 
iinil  ii'ferrInK  to  his  employer's  work,  should  be  regarded  as 
his    employer's    property. 

g.  A  client  does  not  acquire  any  exclusive  right  to  plans 
or  apparatus  made  or  constructed  by  a  consulting  chemical 
engineer  except  for  the  specific  case  for  which  they  were 
made. 

11.  A  chemical  engineer  cannot  honorably  accept  com- 
pensation, financial  or  otherwise,  from  more  than  one  Inter- 
ested party,  without  the  consent  of  all  parties;  and  whether 
consulting,  designing,  installing  or  operating,  must  not  ac- 
<-ept  compensation  directly  or  Indirectly  from  parties  dealing 
with    his   client   or  employer. 

When  called  upon  to  decide  on  the  use  of  Inventions,  ap- 
Ijaratus.  processes,  etc.,  In  which  he  has  a  financial  Interest, 
he  should  make  his  status  In  the  matter  clearly  understood 
before   engagement. 

12.  The  chemical  engineer  should  endeavor  at  all  times 
to  give  credit  for  work  to  those  who,  so  far  as  his  knowl- 
edge   goes,    are    the    real    authors    of    such    work. 

13.  Undignified,  sensational  or  misleading  advertising 
should    be    discouraged. 

14.  Contracts  made  by  chemical  engineers  should  be  sub- 
ject   to    the    Code    of    Rthlcs. 

For  the  administration  of  this  Code  of  Ethics,  a  Committee 
on  Ethics  shall  be  appointed  by  the  president  holding  office 
at  the  time  of  the  adoption  of  this  Code,  to  consist  of  five 
members;  one  appointed  for  five  years,  another  for  four  years, 
another  for  three  years,  another  for  two  years,  another  for 
one  year,  and  thereafter,  the  president  then  holding  office 
shall  appoint  one  member  annually  to  serve  for  five  years 
and  also  fill  such  vacancies  as  may  occur  for  the  unexpired 
term.  Three  of  these  members  shall  be  over  forty-five  years 
of  age.  The  Committee  shall  elect  its  own  chairman.  The 
Committee  on  Ethics  shall  investigate  all  complaints  sub- 
mitted to  them  bearing  upon  the  professional  conduct  of  any 
member,  and  after  a  fair  opportunity  to  be  heard  has  been 
given  to  the  member  involved,  shall  report  its  findings  to 
the   Council,   whose  action  shall   be  final. 


Vaccine  for  Immunisation   .VgainNt  Typhoid  Fever  is   to  be 

supplied  free  of  charge  to  local  health  otTicials  throughout 
Ohio,  by  the  Hygienic  Laboratories  of  the  State  Department 
of  Health,  on  application  to  Dr.  T.  R.  Brown,  bacteriologist 
in  charge  of  the  laboratory.  Further  information  on  the  sub- 
ject is  quoted  from  a  recent  bulletin  of  the  Ohio  State  Board 
of   Health  as  follows; 

It  must  be  definitely  understood  that  the  vaccine  is  not 
to  be  used  as  a  therapeutic  or  curative  agent,  but  solely  as 
a  preventive  measure.  The  treatment  consists  of  three  in- 
jections lu  days  apart  given  subcutaneously  with  a  sterile 
hypodermic  syringe.  The  first  two  injections  consist  of  0.5 
cc.  each  containing  approximately  500.000,000  dead  micro- 
organisms. The  last  injection  of  1  cc.  of  approximately 
l.OOO.OOO.OOO  micro-organisms.  Subsequent  to  the  first  injec- 
tion quite  frequently  a  little  discomfort  such  as  headache, 
loss  of  appetite,  etc..  is  felt  for  a  short  period  of  time.  The 
subsequent  injections  usually  produce  little  effect.  If  the 
injection  is  given  properly  there  should  be  very  little  local 
reaction   around   the   point   where    the   needle    is  introduced. 

The  vaccine  has  been  used  in  certain  sections  of  the  state 
rather  extensively  during  the  last  few  months,  but  its  cost 
has  in  a  measure  prohibited  it  being  used  in  large  numbers 
of  indigent  cases,  and  it  is  particularl.v  for  the  purpose  of 
supplying  this  class  of  people  that  the  State  Board  of  Health 
has   undertaken    this   very    important    work. 

Track  Klevatlon  at  Cincinnati,  Oliio.  is  expected  to  make 
considerable  progress  during  1913.  In  November.  1910,  a 
bond  issue  of  $800,000  was  approved  by  popular  vote  to  pay 
the  city's  proportion  of  cost  for  the  elimination  of  grade 
ciossings.  It  is  proposed  to  eliminate  four  crossings  with 
these  funds;  Ludlow  Ave.  and  the  B.  &  O.  R.R.;  Hopple  St. 
and  the  B.  &  O.  R.R.;  Rockwood  and  Delta  crossings  both  of 
Eastern  Ave.  and  the  P.,  C.  C.  &  St.  L.  R.R.  Of  these.  Lud- 
low Ave.  and  Hopple  St.  are  to  have  reinforced-concrete  via- 
ducts: the  two  crossings  of  Eastern  Ave.  and  the  P.,  C,  C.  & 
St.  L.  R.R.  are  subways,  the  railway  being  elevated.  The 
Ludlow  Ave.  viaduct  is  now  under  construction  and  is  about 
40<^  completed.  Plans  have  been  made  for  the  Hopple  St. 
viaduct,  but  are  being  revised  and  work  will  probably  com- 
mence on  the  structure  early  next  summer.  Work  on  the 
Rockwood  crossing  wil  commence  in  the  spring,  and  it  is 
hoped  to  commence  work  on  the  Delta  crossing  also  some 
time  this  year.  Plans  are  also  being  made  for  the  elimina- 
tion of  the  crossing  of  Erie  Ave.  and  the  Indiana  Division 
of  the  P.,  C.  C.  &  St.  L.  R.R.  in  Madisonville.  In  this  case 
the   street   will   be   carried   over   the   railway   tracks. 
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Operation  of  an  English  Producer 
Gas  Supply  Works 

A  paper  eutitlerl  "The  (ieneration  and  Distribution  of 
Producer  Gas  in  Soutli  Staffordshire"  was  presented 
before  the  British  Institution  of  t'ivil  Engineers.  Dec.  10, 
1912,  by  H.  A.  Humphrey.  The  following  extracts  have 
been  taken  from  abstracts  of  the  paper  in  the  London 
Times'  Engineering  Supplement,  Dee.  11,  and  Engineer- 
ing, Dec.  13,  1912: 

The  South  Staffordshire  Jlond  Gas  (Power  and  Heating) 
Co.  was  the  first  example  of  a  company  which  gave,  under 
Parliamentary  powers,  a  supply  of  producer  gas  for  public 
purposes.  As  finally  passed  by  Parliament  the  Mond  Gas 
Bill  contained  clauses  prohibiting  the  sale  of  gas  for  do- 
mestic   purposes    or    for    illumination. 

\rea — The  area  covered  was  123  sq.mi.  in  extent,  and 
it  included  six  corporations,  16  urban  district  councils,  and 
three  rural  district  councils,  while  there  were  100  miles  of 
railway.  106  miles  of  canals,  and  more  than  2000  works 
which    used   heat   or    power. 

In  some  respects  the  area  of  supply  was  not  an  ideal  one. 
The  works  which  required  a  supply  of  gas  were  sometimes 
clustered  together,  but  there  were  barren  spaces  interven- 
ing, and  frequently  considerable  lengths  of  main  had  to  be 
laid  in  order  to  serve  individual  consumers.  Competition 
from  more  favorably  situated  districts  had  considerably 
diminished  what  were  once  the  principal  trades,  and  the 
district  was  less  a  coal  and  iron  producing  center  than 
formerly,  although  about  three  million  tons  of  coal  were 
still  raised  yearly,  and  some  first-class  steel  and  iron  works 
had    an    important    output. 

Ueneratine  Stntion — It  was  decided  ultimately  that  one 
.  centrally  situated  generating  station  would  be  best,  and 
that  the  supply  should  be  carried  first  to  the  northern  por- 
tion of  the  area.  Accordingly,  a  suitable  site  of  about  40 
acres,  adjacent  to  railway  and  canal,  was  secured  at  Dud- 
ley  Port,   Tipton. 

The  unit  of  plant  adopted  was  based  on  a  capacity  for 
gasifying  140  tons  of  coal  daily,  and  consisted  of  eight 
Mond  producers  (one  being  a  spare),  together  with  the 
necessary  plant  for  cooling,  cleaning  and  compressing  the 
gas:  plant  for  the  recovery  of  sulphate  of  ammonia  and  tar; 
and  the  machinery,  comprising  steam  boilers,  circulating 
pumps,  electric-generating  plant,  motors  and  fans.  The  first 
unit  of  plant  was  started  in  February.  1905.  and  additions 
to  the  plant,  now  being  made,  would  increase  the  present 
output  by  about   &0'/,.. 

From  the  time  that  the  public  supply  was  first  begun,  in 
May.  1905,  until  the  present  date,  there  had  not  been  a 
single  stoppage  of  the  gas  supply  from  the  station,  and 
pressure  had  been  maintained  in  the  trunk  mains  through- 
out the  whole  period.  Only  twice  had  the  gas  supply  been 
cut  off  from  individual  districts;  the  first  occasion  was  to 
put  In  an  enlarged  main,  and  the  second  to  couple  up  to  an- 
other trunk  main.  In  each  case  the  stoppage  was  only  for 
two    hours. 

nollerH  and  Proilucern — For  each  ton  of  coal  gasified 
more  than  two  tons  of  steam  had  to  be  supplied  with  the 
blast  entering  the  fire-grate  of  the  producer,  and,  although 
more  than  half  the  steam  required  was  obtained  from  the 
system  of  recuperation  by  circulating  water  which  was  em- 
ployed In  the  Mond  producer  plant,  yet  a  considerable  bal- 
ance of  steam  had  to  be  made  up.  It  was  usual,  there- 
fore, to  drive  the  greater  part  of  the  machinery  by  steam, 
and  in  the  pri'sent  Instance  steam  was  raised  for  this 
purpose  at  120  lb.  pressure,  and  after  passing  through  the 
various  engines  and  pumps,  where  It  did  work,  the  exhaust 
steam  was  collected  and  mixed  with  the  air  supply  to  the 
producers.  It  was  di-slrable  that  the  boilers  used  .should 
be  capable  of  burning  fine  dust  and  small  coal,  which  it 
was  proposed  to  sci n  from  the  bulk  supplied  to  the  pro- 
ducers, and  for  this  purpose  the  boilers  had  to  be  capable 
<  f  working  with  forced  draft.  In  order  to  equalize  the  sta- 
tliiii  load  as  much  as  possible,  the  boilers  were  to  be  gas- 
flred  during  those  portions  of  each  24  hours  when  the  gas 
supplied  to  customers  was  comparatively  small  In  quan- 
tity; and  for  part  of  each  day  coal  firing  and  gas  firing  were 
to  be  carried   on   simultaneously. 

A  test  lasting  40  hours  with  gag  firing  alone  had  shown 
a  heat  etfleleney,  as  between  calorific  value  of  gas  and  heat 
In  Hti-am   generated,   of  79.1  Of. 

The  steam  from  the  bollem  was  led  to  the  various  parts 
of  the  plant  by  ring  mains,  bo  that  each  steam-driven  ma- 
chine could  be  supplied  through  at  least  two  separate  lines 
of   mains. 


Since  there  is  no  gas  storage  as  in  ordinary  illuminating 
works,  the  output  of  gas  depends  at  all  times  upon  the  quan- 
tity of  air  forced  through  the  producers.  There  are  three 
blowers  of  the  Roots  type  (two  working  and  one  spare),  each 
being  capable  of  delivering  6000  cu.ft.  of  free  air  per  min- 
ute at  a  pressure  of  2S  in.  of  water  gage  when  running  at  a 
speed  of  100  r.p.m.  These  positive-pressure  blowers  can  run 
under  a  wide  Viiii.ition  of  speed,  but  there  is  a  limit  below 
which  it  is  not  safe  to  attempt  to  run,  for  fear  of  stopping. 
If,  therefore,  the  demand  for  air  is  reduced  below  a  certain 
quantity,  further  regulation  is  obtained  by  allowing-  some  of 
the   air    to    escape   into   the   atmosphere. 

The  eight  Mond  producers  installed  at  Dudley  Port  had 
a  diameter  of  10  ft.  measured  inside  the  brick  lining.  Bach 
producer  was  rated  at  20  tons  of  coal  per  24  hours,  but  the 
actual  capacity  depended  partly  on  the  quality  of  the  fuel. 
With  the  slack  used  at  present  a  producer  could  readily  be 
worked  at  50%  above  the  rated  output,  and  for  consider, 
able   periods. 

Recovery  Works — The  gas  on  leaving  the  producer  passes 
through  the  superheaters,  which  are  used  as  heat  interchangers 
to  raise  the  temperature  of  the  incoming  blast,  and  then 
enters  the  gas-collecting  mains,  each  of  "which  receives 
a  supply  from  four  producers.  Each  of  the  two  mechan- 
ical washers  is  fitted  with  three  electrically  driven  dash- 
ers for  throwing  up  large  quantities  of  spray,  with  the 
double  object  of  cooling  the  gas  by  evaporating  some  of 
the  water  for  raising  steam  and  washing  out  the  solid 
particles    of    dust    carried    over    from    the    producers. 

After  the  first  cleaning  and  cooling  the  gas  passes  up- 
ward through  one  of  the  lead  acid-towers  where  it  meets 
the  downcoming  current  of  acid  liquors.  The  ammonia  In 
the  gas  is  combined  with  the  free  sulphuric  acid,  forming; 
soluble  sulphate  of  ammonia.  From  the  acid  tower  the  gas 
passes  through  two,  and  sometimes  thi'ee,  gas-cooling  towers 
in  series  to  reduce  the  water  vapor  to  a  minimum.  There  are 
three  steam-driven  gas  compressors,  two  being  normally  in 
operation.  Each  has  a  capacity  of  9400  cu.ft.  of  free  gas  per 
minute,  and,  when  supplied  with  steam  at  120  lb.  and  run- 
ning at  80  r.p.m.,  will  compress  this  amount  to  a  gage  pres- 
sure of  10  lb. 

No  water  escapes  from  any  part  of  the  plant  until  it  has 
passed  through  a  settling  tank,  70x50  ft..  In  area,  so  that  the 
flow  is  slow  enough  to  enable  all  sediment  to  be  deposited, 
while  surface  tar  is  prevented  from  leaving  by  partitions. 
The  tar.  collected  from  various  parts  of  the  plant  and  espe- 
cially from  the  settling  tanks,  is  run  into  tar  eggs,  from 
which  it  is  blown  to  a  tar-collecting  plant.  It  contains  30% 
to  40%  of  water,  to  get  rid  of  which  it  is  run  into  large  ver- 
tical vessels  with  steam  coils  and  raised  to  a  temperature 
of   S0°    C.    while    stirred. 

Plant  I'IpeH  and  Valveft — A  number  of  cross-connecting 
pipes  and  valves  are  required  for  the  plant.  Some  of  these 
valves  are  fitted  in  mains  5  ft.  6  in.  in  diameter,  and  it  Is 
a  matter  of  great  Importance  that  the  design  of  these  valves 
should  be  such  that  they  can  be  readily  operated.  In  spite  of 
deposits  of  tar  and  hard  carbon,  which  may  have  formed 
during  a  long  period  of  Idleness.  A  hinged  quadrant  plate, 
carrying  a  toothed  rack,  can  be  operated  by  a  chain  and 
wheel,  which  rotates  a  pinion  geared  tn  the  rack.  This  plate 
is  pierced  by  a  hole  of  the  required  diameter,  which  can  be 
brought  to  coincide  with  the  bore  of  the  pipe,  while,  by  ro- 
tating the  quadrant  plate,  the  solid  portion  can  be  used  to 
blank  off  the  pipe.  The  flanges  between  which  the  quadrant 
plate  is  movable  can  be  forced  apart  by  strong  setscrews, 
and  poke  holes  are  provided  so  that  carbon  deposits  may  be 
cleared  ofl"  the  quadrant  plate.  By  this  means  the  plate  can 
be  freed  so  that  It  Is  moved  easily  from  one  posllloi  to  an- 
other,  and   can   then    be   gripped  again    In   Its  new   position. 

Mains — For  safety  against  subsidence,  and  In  order  to  re- 
duce to  the  minimum  the  number  of  Joints  at  which  leakage 
might  occur,  steel  pipes  appeared  desirable  for  the  distribut- 
ing mains,  but  their  probable  life  required  consideration. 
Stated  briefly,  the  conclusion  arrived  at  was  that  In  all  cases 
where  steel  pipes  had  had  a  comparatively  short  life  there 
had  been  some  special  and  preventable  cause.  The  mere 
coating  of  pipes  with  such  material  as  Dr.  Angus  Smith's 
si.Uillon  Is  quite  InsuIHclent  to  protect  them,  and  a  thick  coat- 
ing of  bituminous  material,  strengthened  by  layers  of  Hes- 
sian cloth,  was  recommended  and  adopted.  Eight  years  Is 
perhaps  not  a  very  long  term  of  experience,  but  as  steel  pipes 
which  hav<-  been  laid  for  this  period  have  been  examined 
and  show  absolutely  no  signs  of  any  attack,  then.  Is  every 
reason  to  believe  that  the  system  adopti-d  will  prove  en- 
tirely  satisfactory. 

For  the  larger  trunk  mains  the  cheapest  pipes  obtainable 
were  the  M.phan-Ferguson  lockliig-bnr  pipes.  On<-  of  these 
pipes,    28    ft.    long,    can    he    made    In    about    20    minutes.      The 
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ihliUnoMH  of  ioi'kliiK-tJur  pipes  i.s  %  In.  for  aii-h,.  innliiH,  ;•„ 
ill.  for  3-lti.  iiuilns,  and  14  In.  for  mains  ot  30  In,  to  Is  In. 
In  (llametcr,  .MI  pipoa  .supplied  to  tlu^  oonipiuiy  were  ti'stoil 
hydraiillrully  to  30n  lb.  per  sq.ln.,  und  only  a  very  small  pei-- 
lentatre  of  pipes  showed  any  leakage.  About  13  miles  of 
Uicklns-liar  pipes  bave  been  laid  In  South  Staffordshire  and 
have  Riven  satlsf.ietlon.  For  mains  ha\lnn-  diameters  between 
16  in.  and  4  In..  Ineluslve,  lap-welded  steel  pipes,  havlnt?  thel. 
.•nds  screwed  with  a  vanishing  thread  and  Joined  by  a  collar 
Hth  a  similar  screw  thread,  have  been  used  with  succef.s. 
When  the  Joints  are  screwed  up  with  a  graphite  compound 
they  become  absolutely  tiKht.  Up  to  the  mlddlu  of  September. 
1912.   the   lenKth   of  mains   laid    was    29.45   miles. 

Originally  the  steel  mains  w<  .  e  coated  or  ce  with  asphalt, 
then  wrapped  round  with  Hesslai:  Moth,  and  afterwar.l  aKaln 
,oated  with  asphalt,  the  result  bel.iK  to  produce  a  coating  14 
in.  thick.  Pure  Trini.lad  asphalt  was  first  used,  but  owing 
to  Its  expense  a  cheapei-  substitute  was  subsequently  em- 
ployed, made  of  pitch,  bitumen,  sand,  and  creosote  oil,  these 
lonstltuents  being  mixed  in  the  pi'oportlons  necessary  to  give 
the  necessary  elasticity  and  freedom  from  brittlenes.  The 
mixture  Is  applied  hot.  first  over  the  pipe,  and  then  over  the 
Hessian   wrapping. 

The  provision  for  draining  the  mains  has  to  be  more  ex- 
tensive than  in  the  case  of  an  illuminating-gas  supply,  and 
inst-lron  drainage  boxes  are  Inserted  at  numerous  points, 
determined  by  the  lowest  levels  and  Inclines.  The  tarry  wa- 
ter which  collects  In  these  boxes  Is  emptied  periodically, 
either  by  the  pressure  of  the  gas  or  by  pumping.  This  work 
entails   the  use   of  a   horse-drawn    cart   fitted   with   a   pump. 

The  pressure  chosen  for  the  South  Staffordshire  mains 
was  7  lb.  per  sci.in.  at  the  compressors,  and  this  was  fixed 
partly  because  ail  the  steam  used  to  drive  the  compressors 
could  be  utilized,  along  with  the  exhaust  steam  from  the 
pumps,  etc.,  for  heating  the  blast  for  the  producers;  but  the 
author  is  convinced  that  in  the  future  higher  pressures,  up 
to  60   lb.    per    sq.in.,    will    be    used. 

For  most  purposes  it  is  necessary  to  reduce  the  pressure 
of  the  gas  used  in  a  consumer's  works  to  a  few  inches  of 
water  gage,  and  for  this  purpose  a  pressure  reducer  and  reg- 
ulator is  fitted  at  the  entry  to  each  consumer's  premises,  so 
as  to  insure  a  supply  at  a  lower  and  constant  pressure. 
Wherever  the  quantity  of  gas  supplied  is  sufficient  to  war- 
rant the  expense  a  small  gas  holder  is  provided,  the  rise  and 
fall  of  which  is  operated  by  the  high-pressure  supply,  so  as 
to  maintain   the   gas  in   the   holder  at  a  constant  pressure. 

Oiieration — A  large  number  of  fuels  have  been  used  suc- 
cessfully in  the  producers  in  the  course  of  seven  years,  but 
the  fuel  which  is  employed  almost  exclusively  at  the  present 
time  has  an  average  calorific  value  of  11,600  B.t.u.  per  pound 
of  coal.  About  3300  tons  of  coal  were  being  gasified  per 
month  in  the  first  half  of  1912,  and  the  monthly  outut  of 
byproducts  was  approximately  120  tons  of  sulphate  and  280 
tons   of   tar.      These    figiires    have    since   increased. 

The  maximum  output  of  gas  in  a  typical  week  reached 
168,700  cu.ft.  per  hr..  all  this  being  supplied  to  outside  con- 
sumers, while  the  minimum  taken  by  consumers  was  195.000 
cu.ft  per  hr.  The  peak  of  the  load  has  since  reached  1,000.- 
000  cu.ft.  per  hr. ;  in  fact,  the  plant  has  gasified  at  the  rate  ot 
200    tons   per   day.   although   only   designed   for    140. 

A  very  constant  calorific  value  is  maintained,  due  to  the 
large  size  of  the  producers,  with  their  big  store  of  internal 
heat,  and  to  the  fact  that  the  producer  blast  is  always  main- 
calned  saturated   to   the  same   degree. 

The  commencement  of  the  gas  supply  occurred  about  the 
time  when  suction  producer  plants  were  beginning  to  be  em- 
ployed largely.  Tt  is,  however,  a  fact  worthy  of  record  that 
practically  every  gas  producer  situated  near  the  company's 
mains  has  been  shut  down,  the  owners  finding  it  more  ad- 
vantageous to  take  supplies  from  the  gas  mains.  From  this 
eause  45  producer-gas  plants  have  been  thrown  idle.  20  of 
these   being  suction   plants  and   25   pressure   plants. 

$he  blowers,  cleaning  fans  and  gas  compressors  are  run 
for  six  weeks  continuously  day  and  night,  and  are  then 
chans^ed  over  for  examination  or  overhauling.  The  gas  en-' 
glnes  are  run  continuously  for  a  similar  period,  except  that 
once  each  week  there  is  a  short  stoppage  of  about  one  hour. 
while  the  ignition  plugs  are  cleaned.  The  circulating  pumps 
■  run  tor  three  weeks  continuously,  when  they  are  stopped 
for  removing  any  tar  from  the  valves.  Most  of  the  electric 
iiotors  run  continuously  for  much  longer  periods,  and  are 
only  stopped  when  examination  lihows  that  there  is  some 
defect.  The  gas  produce.-s  run  coitinuously  for  two  years, 
and  then  in  rotation  each  produce;  is  put  out  for  examina- 
tion; only  slight  repairs  have  ever  been  found  necessary. 
Also  every  two  years  the  superheaters  are  cleaned  out,  the 
dust  and  carbon  deposit  being  removed;  and  in  starting 
ain    care    is    taken    to   make    hotter    ?;...:   than    usual,    so    that 


I  tie  HuperheiiterH  Hhull  be  heated  before  any  sticky  carbon 
depoHllH  can  be  formed  upon  their  surface.  The  mechanical 
waHhers  run  thrive  years  before  cloHlng  down  for  repairs,  and 
one  ot  the-  two  gas-iollectlng  mains  is  cleaned  each  Hank 
Holiday,  ho  that  each  main  Is  cleaned  about  every  six  months. 
The  add  towers  run  two  years  in  succession,  and  are  then 
<  hanged  over  ho  that  any  repalrH  to  the  lead  work  can  be 
made.  During  the  seven  years  of  operation  It  has  not  been 
found  neccMBary  to  change  over  the  gas-cooling  and  alr- 
heatlng  towers.  Steam  boilers  run  for  three  months  at  a 
time,  and  arc  then  cleaned,  and  the  Hulphate  evaporators 
work  for  one  year  before  the  lead  Hteam  colls  need  repair. 
These  evaporators  require  to  be  rellned  with  lead  every  three 
.\*ears. 

IleNuliN— The  paid-up  capital  of  the  company  at  the 
end  of  the  year  1911  was  $2,120,015,  which  Included  $462,- 
255  of  debenture  stock  carrying  interest  at  57t.  The  ex- 
penditure might  be  divided,  roughly,  as  $1,474,365,  spent  on 
I'arllamentary  expenses  and  central-station  plant,  and  $645,- 
650  on  the  distribution  mains,  etc.  The  capital  spent  on 
the  gas  m.alns  was  a  large  portion  of  the  total,  and  this  was 
accounted  for  by  the  fact  that  the  mains  were  far  in  ex- 
cess of  the  requirements  of  the  first  unit  of  plant  erected. 
The  additional  plant  now  to  be  added,  to  Increase  the  out- 
put by  807,,  was  estimated  to  cost  only  $175,000,  and  larger 
additions  could  be  made  before  the  gas  mains  would  be 
working  at   their  maximum    capacity. 

The  cost  per  1000  eu.tt.  of  gas  manufactured,  including 
general  charges  and  debenture  interest,  less  the  amount 
realized  by  byproducts,  was  2.574c.  per  1000  cu.ft.  The  esti- 
mated cost  was  1.6174c.  with  debenture  intei'est.  For  the 
year    1911    there    was   a    gross    trading    profit    of    $44,280. 

The  promoters  of  the  company  expected  to  obtain  bet- 
ter prices  for  the  gas  than  those  realized,  but  partly  be- 
cause of  the  advent  of  the  suction  producer  plant,  and  .Iso 
owing  to  the  ditflculties  of  introducing  an  entirely  new  thing 
requiring  new  methods  and  new  experience  for  its  proper 
use,  the  schedule  of  prices  has  had  to  be  lowered  in  order 
to     render     the     supply    more     attra<  'ive     to     consumers.  It 

soon  became  apparent  that  the  only  way  to  make  real  pro- 
gress was  to  train  an  efficient  staff  who  could  undertake 
investigations  in  each  individual  case,  and,  where  neces- 
sary, design  the  furnaces  or  other  plant  required,  prepare 
working  drawings  and  estimates,  undertake  the  supervision 
of  the  building  work,  and,  finally,  start  the  plant  and  train 
men    to    work    it. 

The  present  scheme  provided  a  supply  for  manufactur- 
ing works  only,  but  if  in  future  undertakings  of  this 
nature  Parliament  could  remove  the  prohibition  against 
supplying  for  domestic  purposes,  a  powerful  inducement 
would  be  offered  to  private  companies  or  municipal  bodies 
to  embark  on  a  supply  of  cheap  fuel  gas.  Granted  that 
there  were  difficulties  in  supplying  areas  where  the  streets 
were  already  congested  with  pipes,  as  in  large  cities,  yet  a 
beginning  might  be  made  in  every  "garden  city"  and  in 
many  of  the  smaller  towns.  As  the  average  price  at  which 
Mond  producer  gas  was  now  sold  was  only  3.50c.  per  1000 
cu.ft.,  and  as  the  heating  value  of  the  gas  was  one-quarter 
of  that  of  town  gas.  the  supply  was  equivalent  to  lighting 
gas  at  about   14c.  per  lOOO  cu.ft. 


.\  Joint  Outlet  Sewer  from   Pasatlenn,   Cnllf.,  to  the  Pacific 

Ocean,  with  liranch  lines  as  needed  to  connect  the  17  cities 
and  towns  in  the  San  Gabriel  Valley,  is  under  consideration 
by  a  voluntary  body  named  the  Trunk  Line  Outfall  Sewer 
Commission.  W.  J.  Carr.  City  Attorney  of  Pasadena,  assisted 
by  William  Hazlet,  of  South  Pasadena,  is  drafting  a  legis- 
lative bill  to  authoi'ize  the  project.  It  is  stated  that  engineers 
Olmsted  &  Gillelen.  of  Los  Angeles,  have  made  a  report  on 
the  project.  The  utilization  of  treated  sewage  for  irrigation 
purposes  Is  tallied  of  as  a  possible  large  source  of  revenue. 
The  project,  it  may  be  inferred,  is  at  yet  in  an  early  tenta- 
tive stage. 

The  Economic  Prizes  for  1912,  offered  by  Messrs.  Hart. 
Schaffner  &  Marx,  of  Chicago,  have  been  awarded  as  follows: 

Class  A.  The  first  prize  of  $1000  to  Albert  H.  Leake,  170 
Glengrove  .■\ve..  Eglinton,  Ont,,  Canada,  Inspector  of  Tech- 
nical Education  for  Ontario,  for  a  paper  entitled  "Industrial 
Kducatior.,    .Is    Problems.    ;.;.i  thods    and    Dangers." 

The  second  prize  of  $500  to  Harry  Edwin  Smith.  A.  B.. 
A.  M,.  Depauw  University.  1906.  Ph.D.,  Cornell  University, 
1912.  Instructor  In  Economics,  Cornell  University.  Ithaca. 
N.  Y..  for  a  paper  entitled  "The  United  States  Federal  In- 
ternal   Tax    History    from    1861    to    1871." 

Honorable  Mention  to  Glover  D,  Hancock,  A.  B..  William 
Jewell  College.  1S9S,  .A.  M..  1899.  Ph.D.,  University  of  Wis- 
consin. 190S.  Professor  of  Economics  and  Political  Science, 
Washington  and  Lee  University,  Lexington,  Virginia,  for  a 
paepr  entitled  "History  of  the  National  Banking  System  in 
the   United    States." 

Class    B.     No    papers    were    deemed    worthy    of   award. 


162 

aminiiiniiiiiiiiiiiiiiiiiiiiin 


EX  GIN  BERING     NEWS  Vol.  (59,  No.  4 

iiiiiiniiiiiniiiMininiiniiiiniiimiininiiiiuininiiiiiiiiiiiiiiiiiiuniiniDioiiiiuiii^ 


FIELD    AND     OFFICE 


fniiiiniiiiiiiiiiiiiniiiiiililiiiilililillilllllilllllllllllliiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu^ 


A  Portable  Plant   for  Mixing  and 
Distributing  Concrete 

The  distribution  of  concrett  to  the  forms  by  means  of 
inciiued  chutes  or  spouts  from  stationary  elevating  tow- 
ers is  now  a  very  general  practice,  but  we  illustrate  here- 
with a  recent  modification  in  which  the  tower  and  the 
concrete  mixer  are  portable  so  that  one  plant  can  serve 
work  covering  a  considerable  length  or  area. 

The  plant  is  shown  in  the  accompanying  cut.  It  con- 
sisted of  a  standard-gage  fiat  car  equipped  with  a  1-yd. 
concrete  mixer  A,  an  elevator  tower  B,  and  a  hoist  house 
C,  with  electric  motor  for  operating  the  mixer  and  eleva- 
tor hoist.  The  tower  was  about  50  ft.  high,  and  was 
placed  at  one  end  of  the  car,  with  guides  so  arranged  that 
the  skip  D  could  travel  past  the  end  of  the  car  and  be  in 
a  position  low  enough  for  charging  by  gravity  from  the 
mixer.  The  skip  was  of  30  cu.ft.  capacity,  and  delivered 
its  contents  autoraaticaUy  into  a  two-way  di-schar^e  hop- 
per E,  placed  in  the  tower.    From  this  the  concrete  was 


delivered  to  the  distributing  chutes.  Below  one  side  of 
the  car  was  a  charging  skip  F.  which  was  long  enough  to 
receive  the  contents  of  a  Koppel  lV2-.vd.  steel  dump  car, 
of  the  type  shown  at  G.  This  skip  was  raised  to  deliver 
the  material  to  the  fixed  charging  hopper  //.  from  which 
it  was  charged  into  the  mixer.  The  dump  cars  ran  ou 
a  double-track  narrow-gage  industrial  track  extending 
from  the  portable  mixer  plant  to  a  double-track  .standard- 
gage  siding;  this  siding  had  three  cars  of  bank  slag  on 
one  track,  while  on  the  other  track  were  two  cars  of  sand 
and  one  car  of  cement.  The  doulde-track  narrow-gage 
line,  with  a  switch  at  each  eiul,  extended  between  these 
two  lines  of  railway  cars,  and  on  it  were  operated  six  of 
the  dump  cars.  The  bank  slag  and  sand  were  loaded  first 
into  Lightbody  unloaders,  the  correct  amount  for  one 
batch  being  put  in  each.  The  narrow-gage  car  was  then 
moved  to  receive  the  bank  slag  first,  then  the  cement,  and 
finally  the  sand.  It  was  then  pushed  up  to  the  loading  or 
charging  skip  F,  and  dumped,  as  described  above. 

When  it  was  desired  to  move  the  ])lant,  the  chutes 
were  disconnected  and  a  locomotive  shifted  it  to  the  de- 
sired position.  The  chutes  to  the  forms  were  again  con- 
nected, and  concreting  was  resumed.  This  saved  the 
trouble  of  disinantling  and  recrecting  the  tower  as  .soon 
as  all  work  witliin  its  radius  of  action  had  been  com- 
pleted. The  trestle  which  carried  the  chutes  had  to  be 
moved  with  each  move  nl'  the  mixer  plant.  The  work  ex- 
tended over  a  lengtii  of  nearly  HUO  ft.,  and  tiu»  plant  was 
located  at  six  ditt'erent  )>()ints  iluiing  tiic  jjrogress  of  the 
work. 

This  plant  was  used  in  tlie  construelion  of  fonndations 
and  retaining  walls  for  a  new  rnrnaee  for  the  Brier  Hill 
Steel  Co.,  of  Yoiingstown.  Ohio,  and  was  designed  in  ac- 
cordaiue  with  tlie  i<]eas  of  B.  R.  Shover,  Su))erinteiident. 
The  |ilant  was  jmrchased  from  the  E.  .).  JIcTTarg  Co..  of 
Binghaniton,  N.  Y..  whieii  sublet  the  contract  for  tlu' 
tower  and  skips  to  the  Acme  Eqniiuuent  &  Engineerin.L' 
Co.,  of  Cleveland,  Ohio.  Mr.  Shover  states  that  the  totiil 
(iinoiinl  of  concrete  was  about  2."), 000  cu.yd.  .\s  much  as 
'is  cu.yd.  Ill'  concrete  per  hour  was  placed  with  this  plant, 
while  for  .several  days  the  work  averaged  over  .'500  cu.yd. 
))er  day.  .\  ])lant  of  this  ty))e  is  considered  to  he  es]ieci- 
ally  ada])ted  to  concrete  work  on  railway  construction  or 
improvement. 


A  Gasoline  Torch  for  Thawing  Pipes 
and  Melting  Snow  at  Switches 

In  clearing  snow  and  ice  from  switches,  frogs  and  in- 
terlocking i)lants,  the  Chicago  (ireat  Western  l?y.  has 
had  .satisfactory  results  with  n  hot-blast  gasoline  torch, 
particulars  of  which  Ihim'  been  furnished  iis  by  C.  (i. 
])clo,  Engineer  of  Maiiiteiniiice  of  \Va\.  This  device 
consists  of  a  2-in.  tube  of  heavy  brass,  alxuil  "i  ft.  long, 
fitted  with  a  burner  at  one  end  an<l  with  a  gasoline 
.V  Pi)iiT\i:i,i.  C(i\i  i;i.TiN(i  I'l.wT.  WITH  Mi\i;i!  A\i)  valve  and  pressure  pump  at  the  ot her  end.  .A  controlling 
ElkvvtoI!  T((W|;|(   .Mointki)  O.N   A    Fl..\T  Cak  valve  on  the  inside  regulates  the  flow  of  fuel,  so  that  the 
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torcli  cMii   lie   used    in   nny  jiositioii. 
siiri'  lUiil  llie  special   hunicr  (here   is 
and   volume  of  fliuiie    than     in     any 
torch:  the  flame  has  a  Icnyjlh  alidul 


Willi  the  air  pres- 
iiiiich  ;i;i'cal('r  heal 
ordinary  ffasoline 
I'-J   m.,  Iiiil    its  size 


I  he  ros'ulated  hy  means  of  the  valve.  It  will  hum 
equally  well  whether  tlie  torch  is  pointed  upward  or 
downward.  The  tube  holds  about  3  qt.  of  {gasoline,  or 
■;ulUeient  for  three  hours'  use.  The  weight  is  about 
I  Ih. 

The  device  is  shown   in   1 1 
applicable  to   various  other 


accompanying  cut.     It  is 
ur|K)ses,   such   as  thawing 


Gasoline  Torch  for  Thawixg  I'ipes, 
Melting  Snow.  etc. 

frozen  water  jiijies  and  hydrants,  taking  the  frost  out  of 
the  ground  for  excavations,  burning  weeds,  burning  off 
paint,  heating  metal  surfaces,  etc.  For  foundry  work, 
it  is  said  to  be  superior  to  the  ordinary  blow  torch  for 
skin  drying  and  baking  sand  molds.  This  hot-blast 
tubular  torch  is  made  by  the  Turner  Brass  Works,  Syca- 
more. 111.,  and  is  handled  also  by  the  Specialty  Sales  Co., 
13(17  N"orwood  St.,  Chicago. 

A  Rail-handling  Machine  for  Rail 
Renewal 

In  rail-renewal  work  a  large  nundier  of  men  are  re- 
ipiired,  as  a  rule,  to  handle  and  place  the  vails,  but 
several  railways  are  now  using  a  machine  for  handling 
the  rails,  thus  effecting  a  considerable  reduction  in  labor 
force  and  cost.  This  machine,  which  is  shown  in  the 
accompanying  cut,  is  built  by  the  Q.  &  C.  Co.,  of  Chicago 
and  New  York.  It  consists  essentially  of  three  superim- 
I'oscd  trucks.  The  bottom  truck  has  a  pair  of  longi- 
tudinal sills  consisting  of  steel  rails,  upon  which  travel 
the  double-flanged  wheels  of  the  second  truck.  This 
latter  has  a  pair  of  rails  at  right  angles  to  the  track  and 
extending  some  distance  beyond  it  upon  one  side.  Upon 
this  transverse  track    rides    a    small    truck    with    four 

>uble-flauged  wheels,  bearing  the  pivoted  fulcrum  sup- 
port of  a  long  lever  whose  short  end  carries  a  chain  with 
I'ail  tongs.  As  the  fulcrum  is  pivoted  ou  the  truck  the 
li'Vcr  can  be  swung  around  in  a  iiorizontal  plane  to  any 
lesired  position. 

The  machine  is  mounted  upon  four  wheels;  two  of 
iliese  are  double-flanged  wheels  which  ride  on  the  line 
>f  rails  which  have  not  been  changed  or  which  have  been 
lelaid ;  the  other  two  are  flat-tired  wheels  which  run  on 
planks  laid  inside  the  line  of  the  rails  which  are  being  re- 


newed. 'I'he  (lid  rail  may  be  pushed  out  of  plaee,  <jr  the 
rail  tongs  nuiy  he  atlaehed  lo  the  lad,  wlmli  is  then 
raised  hy  the  lever,  and  the  lop  truck  is  run  out  on  the 
jirojecting  track  to  deposit  the  rail  on  the  roadbed.  The 
tongs  are  then  atlaehed  to  a  new  rail,  and  the  lever  truck 
is  run  back  to  bring  the  rail  in  position  over  the  ties. 
The  rail  is  then  low.-red,  being  shifted  longitu.linally 
or  "heeled"  against  the  adjacent  rail  as  refpiired  by 
moving  the  middle  truck  upon  its  rails.  A  rail-elamp, 
operated  by  a  band  lever,  is  jirovided  to  hidd  the  machine 
in  jwsition.  This  is  shown  between  the  double-flanged 
wheels.  The  machine  is  easily  pushed  along  the  track 
by  three  men,  and  it  can  be  removed  from  the  track 
quickly  when  necessary  to  let   a   train   pass. 

On  the  i\lobile  &  Oliio  l.M!.,  it  is  stated  by  Sam  Cheat- 
ham, roadmaster,  only  si.\  men  are  required  to  liandL' 
iSfj-lb.  rails  with  this  uiacliine,  while  otherwise  I'i  nu'ii 
would  be  required  to  carry  the  rails  with  rail-tongs.  In 
rail  renewals,  a  gang  of  ^4  to  2.5  men  with  tlie  machine 
is  used,  while  to  lay  the  same  nund)er  of  rails  per  day 
without  the  machine  a  gang  of  32  to  3.5  men  i.s  used. 
For  the  Queen  &  Crescent  Route,  W.  J.  Edwards,  ro.'d- 
mnster,  has  reported  that  seven  men  with  the  machine 
can  lay  as  much  rail  as  12  men  with  the  ordinary  rail- 
tongs,  provided  that  care  is  taken  in  distributing  the  in, A' 
rails  along  the  roadbed.  With  the  machine  the  worl  is 
done  more  easily  and  causes  much  le.ss  strain  upon  the 
men.  On  high  banks,  where  the  rail  is  at  some  distance 
from  the  ends  of  the  ties,  these  rails  may  have  to  be 
rolled  up  the  slope  to  a  position  where  the  machine  can 
reach  them,  but  ordinarily  this  is  not  necessary.  Ou 
the  Kingston  &  Pembroke  Ry.  (Canada),*  we  are  in- 
formed by  J.  A.  Irvine,  engiiu-er,  formerly  14  men  were 
used  to  pick  up  the  ui'w  rail  from  the  side  \>i  the  track, 
carr)-  it  into  place  and  heel  it  against  tiie  rail  previ- 
ously placed.  With  the  nutchine,  onlj'  eight  men  are 
now  used,  thus  saving  six  men.  The  eight  men  at  the 
machine  are  distributed  as  follows:  3  men  on  the  lever  to 


Rail-hanolixg  Car  for  Use  in  Rail  Renewals 

lift  the  rail;  2  men  (one  each  end  of  the  rail)  to  hold 
it  from  swinging  when  lifted  up  by  the  machine  and  to 
place  it  against  the  rail  previously  laid ;  1  man  to  clamp 
the  rail  tongs  to  the  middle  of  "the  rail,  and  2  men  to 
bring  forward  and  place  the  boards  ou  which  the  two  flat- 
tired  wheels  of  the  machine  run.  The  progress  of  the 
machine  is  dependent  on  how  fast  the  spiking  and 
fastening  of  the  joints  is  ke])t  up  as  the  machine  moves 
ahead.  The  saving  on  this  road  is  from  five  to  six  men 
per  day  at  $2  each. 
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Night  Soil  Incinerating  Furnace    at 
a  Contractor's  Camp 

Bv  Arthur  W.  Tidd* 

The  new  500-million-gallous-daily  C'atskill  water-sys- 
tem for  2vew  York  City,  now  being  built  by  the  Board 
of  Water  Supply,  necessitates  that  construction  work 
bhall  be  carrier!  on  from  the  Ashokan  Eeservoir  in  the 
Catskill  Mountains  to  Xew  York  City,  a  distance  of 
approximately  100  miles.  Throughout  the  whole  length 
of  the  line  a  sanitary  control  is  exercised,  under  the 
supervision  of  sanitary  experts  employed  by  the  Board  of 
Water  Supply,  over  the  housing  and  living  of  the  labor- 
ers employed  on  the  work  and  the  disposal  of  all  wastes. 


Fig.  1.    CoMiiiNKD  XiOHT-soir,  Tn(  imckating  Plant 

AND  ('loskt,s.  Hill  Vikw  Cox.sTiirrTioN  Camp, 

New  York  City  Board  of  Water  Supply 

Clauses  are  inserted  in  the  specifications  of  each  con- 
tract placing  upon  tiie  contractor  the  duty  of  carrying 
out  the  provisions  required  for  proper  sanitation  and 
gpecifying  in  many  ca.«es  Just  wliat  tiicse  provisions  .shall 
be.  One  of  these  is  the  provision  that  buildings  for  the 
sanitary  necessities  of  ail  persons  employed  on  the  work 
shall  be  provided,  and  that  all  excreta  shall  be  inciner- 
ated daily. 

The  incinerating  furnace  and  accompanying  equip- 
ment used  on  Contract  30,  the  Hill  \'iew  Reservoir,  are 
described  in  this  article.  Camp  Hill  View  is  located  on 
nine  acres  of  leased  land  adjoining  the  site  purchased  by 
the  city  for  Hill  View  Reservoir.  The  camp  is  in  llie 
city  of  Yonkers  and  just  north  of  the  northern  limit  <il' 
New  York  City.  The  contractor  is  the  Keystone  Slate 
Construction  Co.  Fig.  1  shows  a  view  of  the  incinerator 
house,  and  Fig.  2  shows  a  plan  and  section  of  the  lumse 
and  details  of  the  incinerator. 

For  the  use  of  the  laborers  on  llie  work,  ])an  closets, 
with  doors,  well  built,  but  light  enough  to  be  readily 
moved  about  as  needed,  are  provided.  The  ])ans  are 
made  of  heavy  galvanized  iron  about  1.")x)S  in.  by  ^  in. 
deep,  one  to  (tacli  closet. 

For  flic  camp  the  four  corners  of  the  incinerator  house 
are  partitioned  off  into  independent  closets,  entered  only 
from  the  (tutside.  two  ff)r  the  men  having  six  seats  each, 
two  for  the  women  having  two  seats  each.     The  galvan- 


•AHHlHtiint   KnKlniT.  New  York  City  Board  of  Water  Suppl> 
216  KlmbaU   Ave-..  Yonkera.  N.  Y. 


ized  pans  are  used  here  also,  being  removed  from  the 
back  of  the  closets  on  the  intside  of  the  building  as  indi- 
cated in  cross-section  of  the  building  shown  in  Fig.  2. 

The  incinerator  house  is  16x37  ft.  4  in.  in  plan,  of 
wood,  with  a  concrete  floor,  Amatite  roofing,  well  lighted, 
ventilated  and  screened.  The  furnace  is  of  the  grate- 
bar  type,  although  old  60-lb.  steel  rails  from  the  work  are 
cut  up  to  make  the  grates  instead  of  using  the  commer- 
cial grate-bar.  It  is  5  ft.  4  in.  by  i>  ft.  in  plan,  4  ft.  high, 
built  of  brick,  and  has  two  ovens  with  hinged  flat  sheet- 
iron  covers  opening  into  a  tight  stack  through  which  all 
gases  and  smoke  pass  oS.  Below  each  oven  is  an  ordinary 
firebox  in  which  a  soft-coal  fire  is  maintained  until  in- 
cineration is  complete. 

The  pans  are  collected  l)y  wagon  daily  from  the  closets 
arouuil  the  work  by  one  man,  who  takes  out  the  used 
jsan,  leaves  an  empty  one  in  its  place  and  cleans  out 
whatexer  mud  and  rubbish  has  collected  on  the  floor  of 
the  closet.  Sawdust  from  a  sawmill  operated  on  the 
work  is  sprinkled  about  i/'g  in.  deep  over  the  bottom  of 
the  pan.  The  pans  in  the  incinerator  house  are  emptied 
daily,  cleaned  and  replaced.  The  pans  are  emptied  into 
the  ovens  just  as  they  come  from  the  closets,  no  ma- 
terials of  any  kind  being  added  to  aid  destruction.  The 
small  amount  of  asii  remaining  from  the  preceding  da/s 
run  is  sufficient  to  prevent  the  semi-liquid  mass  from 
working  dowai  through  between  the  rails.  After  the 
ovens  have  been  charged,  the  fires  are  started  and  main 
tained  until  incineration  is  complete,  from  6  to  12  hi. 
being  required  for  a  full  charge,  depending  upon  the  per- 
centage of  liquid  matter.  The  pans,  after  having  been 
emptied,  are  washed  with  a  stream  of  water  and  turned 
upside  down  to  dry.    They  may  be  seen  at  the  left  of  the 
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Longitudinal  Section 


Cross-Section 


INCINERATING    FURNACE  ."i-'i 

Fi(i.  2.    Plan  anh  Diotails  ok  CoMiuxiiD  NiGHT-soii. 

Incinlraiing  I'lant  axi)  Closkts  I'oi!  Hill 

Vikw  Construction  Camp 

building  in  Fig.  I,  wiisbcd  Mud  ready  to  be  distributed. 
.'\  garden  hose  and  no//.lc  with  city  |H'essiire  is  used  for 
washing  jnirposes.  The  two  6-seat  toilets,  the  furnaci 
and  the  IliKir  of  the  building  arc  also  thoroughly  WHKhe<l 
down  with  the  hose  each  day.  One  man  who.  except 
in  the  busiest  season  of  the  year  also  makes  the  collec- 
tions around  the  work,  cliarges  the  furnace,  cleans  the 
pans  and  building  and  starts  the  fires. 


.Iiiiiiiinv 
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Al)()iit  Iwo  tons  of  soft  coal  ikm-  montJi  nvv,  hunicd,  iui<l 
it  is  noticed  tluit  tlie  best  ecoiioiny  is  obtaiiuul  by  usiiij; 
as  bir^i'  !i  pi-opoi-tioii  as  possil)lu  of  tlio  \;\r>;v.  ])'hhvs  of 
coaL  Tbe  rails  will  last  about  six  iiiontlis  iiiulcr  avera^'c 
siiiniiitM-  foiiditions.  All  tbo  oxcreniojital  mattci-  is  iuciii- 
iM-alcd  in  lln'  funiace.  Tbe  waste  water  from  kitclu-iis, 
wash  Iiousos,  I'lc,  is  disciiar<?cd  into  a  newer,  ami  tbe 
garbage,  ciiiiUy  cans  and  general  camp  rubbish,  which  are 
also  collected  daily,  are  burned   in  a  large  W'oodi'ulV  ])il. 

The  contractor's  force  ranges  from  abou(  '.'(H)  in  ihc 
winter  to  700  in  the  summer,  practically  all  living  in  the 
camp  in  the  winter  and  from  400  to  500  in  the  summer. 
There  are  some  Jti  closets  on  the  work  and  in  tbe  sum- 
mer about  30  pans  are  incinerated  daily.  Thirty  ]ians 
taxes  the  capacity  of  tlu'  oxens  U>  Ihe  limit,  bul  the  lire- 
box  is  of  ample  size. 

The  first  furnace  of  this  general  type  to  be  used  on 
tbe  Board  of  Water  Supply  work  was  in  i!J(J!),  when 
several  small  ones  were  put  into  service  on  Contracts  17 
and  18  (American  Pipe  &  Con.struction  Co.,  contractors), 
in  accordance  with  the  ideas  of  David  Whitmer.  in,-in- 
aging  engineer  for  the  contractors,  and  David  S.  Flynii. 
M.  D.,  of  tbe  sanitary  bureau  of  tbe  Board  of  Water  Su|i- 
ply.  Ordinary  grate-bars  were  used  at  first,  but  they 
were  short-lived,  and  after  experimenting  with  many  dif- 
ferent commercial  bars  old  steel  rails  were  given  a  trial. 
They  have  proved  to  be  eminently  satisfactory.  Tbe  de- 
sign of  the  building  originated  with  L.  ('.  lirink,  of  the 
Pittsbnrg  Contracting  Co. 

Tbe  large  double  furnace  described  in  this  paper,  oper- 
ated without  a  watertight  oven,  was  a  development  re- 
sulting from  the  ideas  of  Henry  Delaplaiue,  chief  engi- 
neer of  the  Keystone  State  Construction  Co.,  contractors 
on  Contract  30;  Chas.  E.  Wells,  division  engineer  for  tbe 
Board  of  Water  Supply,  and  David  S.  Flyun,  M.  1).  It 
was  built  in  May,  1910.  Wood  was  u.sed  at  first  for  fuel, 
and  the  firebox  was  practically  equal  in  area  to  the  oven, 
but  the  results  were  not  altogether  satisfactory,  and  the 
firebox  was  then  rebuilt  for  burning  coal,  as  shown  in  the 
drawings,  with  the  reduced  grate  area  for  concentrating 
the  bed  of  coals,  and  tbe  sides  widening  out  above  to  tbe 
full  area  of  the  oven. 

The  Stock  System  of  a  Structural  Shop 

By  F.  Tissixgtox* 

One  of  the  most  important  features  in  any  bridge  or 
structural  works  is  tbe  handling,  manufacturing  and  dis- 
patching of  contracts  expeditiously.  Many  contracts  are 
let  on  a  time  basis,  and  frequently  the  price  is  a  secon- 
dary consideration  to  time  of  delivery.  It  is,  therefore, 
imperative  for  the  works  to  adopt  any  schemes  that  will 
enable  them  to  carry  out  work  in  the  shortest  time 
lH)ssible. 

The  passage  of  any  contract  through  the  shops  can 
lie  subdivided  into  several  stages;  as  a  rule  tbe  stage 
occupying  tbe  largest  portion  of  the  time  available  is 
that  caused  by  waiting  for  the  material.  Therefore  it  is 
a  great  advantage  to  be  able  to  say  at  a  minute's  notice 
what  stock  material  is  availalile  for  a  particular  job.  so 
that  a  fairly  close  estimate  may  he  made  of  the  time  re- 
quired to  carry  out  the  ])arti(\ilar  work  asked  for. 

•Cliief  Draftsman,  MacKinnon.  Holmes  &  Co.,  Ltd..  Sher- 
brooke.   Que. 


Most  of  the  larger  works  can  afford  to  run  an  elaborate 
stock  system,  costing  quite  a  large  amount  of  money  in 
the  aggregate,  but  jic'rhaps  only  amounting  to  a  small 
percentage  on  tlu;  annual  turnover.  liiit  it  is  im))os- 
sible  for  tbe  snudlcr  works  to  attem])t  a  similar  scbeine. 
as  liie  startding  cbarges  for  running  the  ,syst(?m  would  be 
excessive.  In  this  article  the  writer  projjo.ses  to  describe 
a  stock-keeping  system  which  is  neither  elaborate  nor 
cxjiensive,  yet  has  answered  the  piirpo.se  exceedingly 
well,  and  as  far  as  can  be  judged  has  bnnight  about  vari- 
ous economies  besides  doing  away  with  a  good  deal  of 
worry  and  trouble. 

.\t  Ihe  works  in  question  the  stock  yard  is  not  covered 
in,  and  with  heavy  fails  of  snow  in  the  winter  months 
it  was  found  quite  impo.ssible  (before  tbe  stock  system 
\\-as  started)  to  say  wliat  stock  was  available.  During 
the  suiiiiiMM'  months  the  practice  had  Ijcen  for  one  of  the 
staff  to  take  a  rough  stock  list  for  a  particular  job.  Work 
going  through  in  the  ordinary  way  would  possibly  be 
held  up  for  an  odd  bar  or  two  in  order  to  com])lete  the 
job,  and  this  i:ieant  buying  from  somebody  else  at  an  en- 
hance(l  price  oi-  waiting  i'or  the  ordinary  delivery  from 
(be  mill. 

^lost  .systems  either  liave  too  much  or  too  little  red 
tape,  aiul  it  is  usually  difficult  to  strike  tbe  happy 
medium.  It  was  therefore  decided  not  to  make  any 
hard-and-fast  rules  until  the  scheme  had  been  tried  out, 
but  no  alterations  were  to  be  nAde  in  the  original 
scheme  except  after  consultation  with  the  other  people 
concerned. 

ThI':  Stock   CAUD-iiiccoiu) 

The  material  handled  consisted  principally  of  I-beams, 
channels,  angles,  plates;  there  were  also  small  quanti- 
ties of  rounds,  tees,  and  small  flats.  The  I-beams  and 
channels  running  into  rather  a  lot  of  weight  per  foot 
in  most  cases,  and  being  of  comparatively  small  value 
in  short  lengths  owing  to  the  few  chances  of  using  them 
up  again,  it  was  decided  to  treat  them  more  carefully 
than  the  plates,  angles,  etc.,  as  the  short  ends  of  the 
latter  easily  work  up  into  cleats,  gussets,  and  packings, 
almost  down  to  the  last  inch. 

The  following  limits  were  therefore  made  in  keeping 
the  stock  : 

I-beams  and   channels all  lengths; 

angles l.j   ft.    long   and   over; 

tees 15   ft.   long  and   over  ; 

universal   mill  jilates  and  small  flats... 

...10  ft.  long  and  over; 

sheared  plates stock  sizes  only. 

The  whole  scheme  depended  on  starting  with  an  ac- 
curate stock  list  of  what  was  in  the  yard  within  the 
range  of  the  limits  fixed.  This  was  obtained  at  the 
annual  stock-taking  without  incurring  additional  ex- 
])ense.  The  entries  were  made  on  cards  (printed  on  both 
sides)  set  out  as  shown  in  Fig.  1. 

It  will  be  noticed  that,  at  the  head  of  the  card,  space 
is  left  for  the  insertion  of  any  .stock  material  that  may 
be  on  order  but  not  yet  delivered.  As  soon  as  such  ma- 
terial arrives,  the  entry  is  crossed  out  on  the  top  por- 
tion of  the  card  and  carried  below  the  heavy  line  into  the 
columns  indicating  that  this  material  is  actually  in  the 
yanl, 

.\  second  card  may  be  used  for  the  balances  left  over 
after  the  stock  bars  are  once  cut.     This  keeps  the  first 
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Fig.  1.    Stock  Card 

(Back  has  same   ruling,  but  no  head) 

card  clear  of  anything  except  ordered  lengths,  and  it  is 
therefore  possible  to  tell  more  rapidly  what  stock  there 
is  of  a  certain  section.  Ou  this  second  card  there  is  no 
need  for  the  insertion  of  the  lines  for  ordered  material, 
and  therefore  the  whole  space  can  be  taken  up  with  the 
columns  required  for  material  in  stock. 

It  was  found  with  beams  and  channels  that  a  sub- 
division after  the  following  manner  was  useful : 

First  card:  Ordered  lengths  35  ft.  and  upwards. 
Second  card:  Lengths  from  20  ft.  to  34  ft.  11  in. 
Third  card:  Lengths  from  5  ft.  to  19  ft.  11   in. 
Fourth  card :  All  lengths  under  5  ft. 
By  means  of  these  subdivisions  it  was  possible  to  pick 
out  a  length  very  quickly  to  cut  from. 

After  the  scheme  had  been  in  operation  a  short  time 
it  was  found  that  quite  a  large  stock  of  short  lengths  of 
beams  and  channels  which  had  been  looked  upon  princi- 
pally as  scrap  was  being  used  up.  and  thus  quite  a  con- 
siderable saving  was  effected. 

Thk  Ccttixg-list  Card 
Beams  and  Channels — The  drafting  room  was  made 
responsible  for  the  cutting  up  of  the  beams  and  chan- 
nels.    A  cutting-list  form  as  shown  in  Fig.  2  was  used. 
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This  was  entered  up  from  the  liill  of  material.  Tlie  cut- 
ting lists  were  numbered  in  .><e(iuen(e,  the  number  being 
quoted  on  the  material  bill. 

No  changes  from  the  cutting  list  wc;rc  allowed  to  l)e 
made  in  the  shop  unless  the  foreman  obtained  permis- 
sion from  the  drafting  room,  as  otherwise  a  bar  might 
be  substituted  which  had  been  jiut  aside  for  aiu)ther  order. 

As  far  as  possible  current  contracts  were  worked  in 
together,  '^2  cut  U7>  stock  bars  to  best  advantage. 

The  cutting  i!.^ts  are  issued  in  triplicate  by  the  office  to 
the  fonriiim  :  oiu'  copy  for  his  own  use  and  reference,  the 
second  lor  tln'  yard  man  looking  up  the  .stock,  and  the 
tliini  Id  Ihc  man  working  the  saw. 

On  Ihc  cutting  ii.sts  were  noted  any  s|)ccial  l)evcl  cuts, 
coping,  etc.,  so  that  the  saw  operator  asked  for  niiirkings 
for  a  bar  calling  for  special  cuts  other  lliiin  si|iinic.     This 


relieved  the  foreman  of  a  considerable  amount  of  worry 
and  trouble,  and  enabled  him  to  get  his  stock  bars  in  and 
cut  up  ready  for  the  markers  by  the  time  the  templates 
were  made. 

Angles  and  Plates — The  foreman  made  out  the  other 
lists  (for  angles,  plates,  tees,  etc.)  for  the  man  handling 
the  stock ;  the  men  operating  the  shears  and  angle  cutter 
made  up  the  cutting  lists  as  they  went  on  by  simply 
stating  how  many  stock  bars  or  plates  were  used  for  a 
particular  contract  and  giving  the  balances  left  over. 

The  Office  and  Shop  Procedure 

Briefly  the  operation  of  the  scheme  is  as  follows: 

On  receipt  of  an  order  the  drawings  and  bills  of  ma- 
terial are  prepared  in  the  ixsual  way,  aud  if  any  I-beams 
or  channels  are  included  in  the  job  a  cutting  list  is  made 
for  them.  This  list  states  the  lengths  required,  what 
stock  bars  they  are  to  be  cut  from,  and  what  special  cuts 
are  to  be  made.  The  man  in  the  drafting  office  who  pre- 
pares this  list  makes  an  entry  in  pencil  on  the  stock  card 
against  the  particular  lengths  proposed  to  be  used;  this 
is  done  in  pencil  to  avoid  making  alterations  in  case  the 
l)ars  cannot  be  turned  up  and  changes  have  to  be  made, 
and  at  the  same  time  to  obviate  any  risk  of  using  the 
same  bar  for  two  different  contracts. 

The  whole  of  the  lists  and  drawings  are  then  sent  to 
the  foreman,  and  he  issues  the  stock-man's  list  in  plenty 
of  time  to  allow  him  to  keep  the  men  at  the  machines 
supplied  with  material.  When  all  the  material  has  been 
sent  in,  the  list  is  returned  to  the  foreman.  The  ma- 
chine men  then  proceed  to  do  their  part,  note  any  altera- 
tions made,  and  on  completion  of  the  work  covered  by 
each  list  they  hand  this  list  back  to  the  foreman. 

Returning  these  lists  to  the  foreman  keeps  him  ac- 
quainted with  the  progress  of  this  part  of  the  work.  As 
soon  as  he  has  looked  it  over,  one  of  the  copies  is  sent 
back  to  the  office  marked  completed,  aud  then  the  pencil 
entries  on  the  stock  cards  are  put  in  permanently  with 
ink,  any  alterations  necessary  being  made  as  noted  on  the 
lists. 

Cutting  lists  for  angles  aud  plates  are  also  sent  daily 
to  the  office  of  work  completed,  and  these  are  entered  up 
as  soon  as  received.  Thus  it  is  possible  to  tell  at  any 
time  exactly  what  stock  is  available  to  make  a  new  job. 

This  scheme  has  been  in  operatioAi  now  for  about  six 
months.  Although  some  little  trouble  was  experienced 
,  at  first,  owing  to  the  men  in  the  shoji  not  recognizing  the 
need  for  accuracy,  very  little  troulile  is  being  found  at 
the  present  time.  Only  occasionally  is  there  any  need  for 
changing  cutting  lists. 

It  is,  of  course,  possible  that  this  idea  would  not  suit 
all  works,  but  with  slight  niodification.s  to  .suit  existing 
circumstances  the  author  has  no  doubt  about  the  efficiency 
ami  economy  to  be  obtained  by  the  use  pf  such  a  system. 

Shop  Painting  of  Steelwork 

Defective  shop  painting  of  bridge  and  structural  steel 
was  criticized  recently  by  a  cominitlee  of  the  .\tnerican 
Railway  Bridge  and  Building  .\.xsociation  (s^'o  P^NOI- 
NEEKiNG  Ni;ws.  Nov.  21,  l!n2.  \>.  IHJS).  Similar  criti- 
cism and  suggestions  for  belter  melhods  of  procedure 
were  given  before  the  Maintcnancc-of-Way  Master  I'aint- 
ers'   Association   by   0.   F.    Dalstrom    (Bridge    I)ei)t.,  C. 


Januarv  23,  1!tl3 


K  N  (;  I  \  !•:  K  IM  N  (i      N  K  W  S 


167 


&    \.   W.    l{y.,   Chiciif^o,    111.).      I'lxti-iicts   froiii   his   papci- 
r„ll<,\v: 

It  is  piacticablf  to  dispense  with  «liiip  puiiitiiiK  wlieii  llii.' 
rollliiB,  fabriiation  and  election  aii-  all  cmniileted  within 
a  short  period,  and  provided  the  painters  follow  close  be- 
hind the  erectors.  This  would  apply  to  small  bridges,  via- 
ducts, signal  towers,  and  the  structural  steel  that  enters  in- 
to the  construction  of  freight  sheds,  shop  buildings  and  yard 
equipment.  Hut  in  all  large  structures  the  fabrication  and 
erection  cover  such  an  extended  period  that  the  shop  coat  Is 
Imperative. 

The  objections  to  shop  painting  can  be  grouped  as  fol- 
lows: painting  on  improperly  prepared  surfaces;  painting  un- 
der improper  atmospheric  conditions;  painting  done  by  un- 
skilled workmen,  frequently  without  competent  supervision; 
dltliculty  of  maintaining  thorough  inspection  of  other  shop 
work,  concealed  by  the  paint;  difficulty  of  handling  freshly 
painted   material. 

When  the  steel  comes  from  the  mills  it  is  covered  with 
mill  scale,  much  of  which  clings  to  it  through  the  entire 
process  of  fabrication.  By  the  time  it  has  reached  the  paint 
shop  there  will  be  found  in  addition,  rust,  oil,  grease,  dirt 
and  usually  moisture.  It  is  not  practicable  to  maintain  a 
dry  surface  in  damp  weather,  and  paint  applied  under  such 
conditions  can  have  no  strong  adhesion  to  the  metal.  The 
film  of  moisture  would  be  Inclosed  under  the  paint,  the  re- 
sulting corrosion  further  loosening  and  breaking  the  con- 
tinuity of  the  protective  coating.  Very  cold  weather  is  not 
favorable  for  obtaining  a  uniform  and  unbroken  coat.  E.\- 
posure  to  the  hot  sun  tends  to  produce  blisters,  and  (in  the 
presence    of    moisture)    to    cause    peeling. 

The  surfaces  to  be  painted  should  be  dry  and  warm,  and 
the  painted  material  should  be  protected  from  the  weather, 
from  extreme  cold,  and  from  the  direct  action  of  the  sun 
until  the  paint  is  well  dried.  The  plant  which  has  no  well 
equipped  paint  shop  protected  from  the  weather,  is  not  pre- 
pared to  do  good  shop  painting'.  The  quality  of  the  work 
will  vary  with  the  weather  conditions  and  there  can  be  no 
uniformity  in  the  results.  It  may  be  urged  that  the  same 
objection  applies  to  painting  in  the  field.  But  the  field  paint- 
ing is  done  during  the  most  favorable  seasons,  and  it  is 
under   the   supervision   of   the   company's   own   foreman. 

It  is  the  usual  thing  to  find  the  paint  applied  in  the  shops 
by  men  who  are  unskilled  in  the  work,  and  the  foreman,  very 
probably,  is  a  man  without  the  training  necessary  to  handlu 
the  work  properly.  The  shop  manager  seldom  criticizes  the 
quality  of  the  work.  The  inspector  will  not  bother  the 
painters  if  they  keep  away  from  the  steel  until  he  has  com- 
pleted the  inspection  of  the  shop  work.  Accordingly,  scant 
consideration  is  given  to  the  condition  of  the  surfaces  to 
be  painted,  atmospheric  conditions  are  disregarJea,  and  the 
paint  is  manipulated  with  thinners  and  driers  m  order  to 
cover  the  most  surface  in  the  least  time. 

A  loading  gang  approaches  freshly  painted  steel  very 
gingerly,  as  such  material  has  a  habit  of  slipping  off  the 
hooks,  racing  along  the  skids,  and  skewing  out  of  adjust- 
ment in  loading.  The  simplest  way  to  dispose  of  this  diffi- 
culty would  be  to  wait  till  the  paint  is  dry,  but  this  is  not 
always  possible.  The  shop  is  usually  under  instructions  to 
ship  as  fast  as  the  material  is  ready;  or  the  paint  shop  may 
be  congested  with  accumulating  material.  If  the  painting 
is  done  in  a  roomy  yard,  the  material  can  be  left  where  it  is 
painted  until  it  is  to  be  loaded;  but  this  brings  us  back  to 
the  objection    to    painting   outdoors. 

To  correct  the  questionable  practices  at  the  shop,  prac- 
tical methods  will  be  worked  out  when  the  railways  and  the 
inspection  companies  cooperate  with  the  shop  managers  to 
liring  this  neglected  part  of  the  maintenance  schedule  up  to 
the  standard  of  the  construction  work.  But  the  initiative 
must  be  taken  by  the  railways,  and  when  proper  shop  paint- 
ing is  one  of  the  requifements  the  shops  will  meet  it  in  a 
practical   way. 

The  railways  should  supply  the  paint  direct  to  the  shop, 
ready  to  apply.  This  would  do  away  with  the  incentive  to 
.'ilight  the  quality  or  the  quantity;  and  it  would  leave  no 
"Pportunity  for  the  painters  to  manipulate  the  paint  with 
thinners  and  driers,  in  order  to  make  better  time.  The 
liainting  should  be  under  the  direction  of  a  master  painter, 
who  should  report  directly  to  the  proper  official  of  the  en- 
gineering department  and  be  responsible  for  results  in  all 
the  work  coming  under  his  direction.  He  would  make  it  his 
husiness  to  know  what  was  being  done  at  the  shops;  and 
I  working  directly  with  the  engineer)  would  be  able  to 
bring  the  necessary  pressure  to  bear  on  shop  managers  to 
lorrect  abuses  he  might  find.  This  would  be  done  through 
the  agency  of  the  shop  inspectors. 

The  procedure  would  be  simple.  Give  the  shop  inspector 
explicit  and  thorough  instructions  as  to  how  this  part  of  the 


work  IH  to  be  executed.  Hiivu  It  plainly  understood  that 
thlH  work  will  be  passed  upon  in  the  field  by  men  ,  orii- 
pi'tent  to  decide  and  report  whether  the  work  at  the  shop 
waH  up  to  the  requirements.  Hold  the  inspectors  reHponsibii- 
fur  any  defective  work  that  gets  through.  We  should  then 
find  inspectors  giving  the  same  attention  to  the  painting  that 
they  now  give  to  the  machine  work.  They  would  require 
surfaces  to  be  clean  and  dry.  They  would  not  permit  paint- 
ing under  unfavorable  weather  conditions.  They  would  in- 
sist on  competent  and  trustworthy  foremen  on  the  paint- 
ing, as  on   the  machine  work. 

The  shop  manager,  finding  that  this  work  must  be  up  to 
a  certain  standard  before  It  will  be  accepted,  would  place 
the  right  kind  of  a  foreman  In  charge  of  the  work  and  give 
him  competent  workmen.  With  the  right  kind  of  men  in 
the  paint  shop  there  would  be  less  annoyance  from  ob- 
literated shipping  marks,  and  other  troubles  originating  with 
incompetent   workmen    would    disappi-ar. 

Metal  Lath  with  Integral  Furring 
Strips 

The  use  of  metal  lath  in  build iug  con.struc'tiou  lia.s  in- 
creased very  rapidly  in  recent  years,  but  in  connectiou 
with  this  it  has  been  neces.sary  to  use  a  metal  furring 
strip  over  tiie  wood  supports  in  order  to  secure  a  per- 
fect ivey  or  bond  of  the  plaster  at  these  points.  This  led 
to  the  development  of  metal  lath  having  the  furring 
strips  as  an  integral  part  of  the  lath,  and  in  the  first  de- 
signs these  were  V-shaped  ribs  of  solid  metal  left  in  the 
e-xpanded  metal  sheet.  This  construction  had  the  disad- 
vantage tluit  the  ribs  would  be  jilastcred  on  one  .-^ide  onlV; 


Metal  Lath,  with  Ribs  Formixg  Ixtegkal 
FuRiiiNG  Strip.s 

exce]it  where  back  jjlastcring  could  he  done.  In  a  recent 
develo]jment  the  ribs  have  the  same  mesh  as  the  rest  of 
the  sheet,  so  that  they  become  filled  with  the  plaster.  The 
ribs  are  V^  in.  thick  and  12  in.  apart,  running  diagon- 
ally across  the  sheet  at  the  same  angle  as  that  of  the 
mesh.  The  size  of  the  sheet  is  22x96  in.,  and  the  ribs 
are  so  formed  that  those  of  adjacent  sheets  vn\l  mesh  and 
automatically  regulate  the  amount  of  lap.  The  ribs  form 
stiii'eners,  and  it  is  stated  that  in  building  solid  partitions 
it  was  found  that  this  particular  kiud  of  lath  could  be 
used  successfully  with  su])])orting  channels  spaced  32  in. 
c.  to  e.  The  plasterer  could  apply  the  mortar  as  easilv  as 
with  the  ordinary  spacing  of  12  or   16   in.  for  the  sup- 
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ports,  while  in  back  plastering  the  decreased  number  of 
supports  was  a  great  advantage.  For  ceiling  work  with 
supports  spaced  I'i  in.  ai^art  there  was  no  trouble  from 
sagging  when  applying  the  plaster.  This  new  form  of 
expanded-metal  lath  i.s  being  introduced  by  the  Xorth- 
western  Expanded  Metal  Co.,  of  Chicago,  and  has  been 
given  the  trade  name  of  "Kno-Fur." 

While  metal  lath  is  a  distinctly  modern  article  in  build- 
ing construction,  it  actually  dates  back  to  1839,  when  a 
patent  was  granted  for  such  lath  consisting  of  punched 
or  perforated  metal  sheets.  This  style  of  lath,  and  also 
metal  strips  in  place  of  wood  strips,  was  u.sed  to  a  limited 
extent,  but  the  development  of  metal  lath  as  a  commer- 
cial product  followed  the  invention  of  expanded-metal 
in  1885. 

Performance  and  Power  Consumption 
of  a  2i-cu.yd.  Electric  Shovel 

By  C.  E.  Hogle.* 

The  TJ.  S.  Reclamation  Service  is  now  engaged  upon 
the  construction  of  a  dam  across  the  Carson  River  at 
Lahontan,  Nev.  for  the  purpose  of  impounding  water 
for  use  on  the  Truckee-Carson  Irrigation  Project. 

On  account  of  the  magnitude  of  this  work  and  the 
high  price  of  fuel,  an  hydro-electric  plant  of  I'.ioO-kv.-a. 


primary  side  of  the  transformers  on  the  shovel  was  con- 
nected to  the  2300-volt  distributing  system  by  about 
700  ft.  of  triple  conductor  2300-volt  flexible  cable, 
armored  with  D-shape  steel  tape.  This  cable  was  laid 
on  the  ground  and  dragged  along  as  the  shovel  moved 
up,  thus  allowing  the  shovel  to  move  some  700  ft,  with- 
out changing  the  taps  on  the  2300-volt  line.  This  triple 
conductor  armored  cable  is  used  largely  by  the  Reclama- 
tion Service,  for  both  2300-volt  and  440-volt  work,  and 
has  given  most  excellent  service.  It  is  dragged  around 
over  rocks,  through  mud  and  water,  and  requires  little 
protection.  It  is  absolutely  safe  and  is  perfectly  weather- 
proof. 

When  power  is  available  at  15,000,  20,000  or  30,000 
volts,  this  scheme  could  be  used  very  nicely,  by  mount- 
ing high-tension  outdoor-type  step-down  transformers 
and  switching  equipment  on  a  sled  or  truck,  and  connect- 
ing the  secondary  side  of  these  portable  transformers 
to  the  shovel  transformers  by  means  of  this  2300-volt 
armored  cable. 

The  hoisting  machinery  is  geared  to  a  115-hp.  (inter- 
mittent rating)  440-volt,  three-phase,  GO-cycle,  variable- 
speed  induction  motor,  having  a  full-load  speed  of  680 
r.p.m.,  the  gear  ratio  from  motor  to  drum  being  ap- 
proximately 15  to  1.  The  propelling  of  the  car  is  also 
accomplished  with  the  hoist  motor. 
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capacity  has  been  installed  just  below  the  dam  site.  This 
plant  is  supplied  with  water  from  the  existing  canal  which 
diverts  water  from  the  Truckee  River  and  discharges  it 
into  the  Carson  River.  It  supplies  practically  all  power 
for  the  construction  of  the  dam  as  well  as  for  all  of  the 
excavating  machinery. 

As  the  larger  |)ortion  of  the  dam  is  gravel  fill,  an 
electric  shovel  (Bucyrus)  with  a  2l/^-cu.y(l.  (lii)])er  was 
purchased  for  excavating  the  gravel  and  an  electric 
dragline  excavator  for  stripping  the  gravel  pil  of  the 
upper  layer  of  sand   and   silt. 

The  construction  of  the  electric  shovel  is  practically 
the  same  as  a  steam  shovel,  except  that  the  power  is  sup- 
plied by  electric  motors.  The  car  body  and  house  are 
mounted  on  M.C'.Ii.  standard  trucks,  the  driving  axles 
of  which  are  supplied  with  split  propelling  sprockets.  In 
the  rear  end  of  the  house  and  directly  behind  the  switch- 
board are  located  the  three  90-kv.a.,  single-phase  trans- 
formers which  step  down  the  line  voltage  from  2300  to 
410,   for    which    voltage    the   motors   arc   wound.      The 

•KnKlne.T,  U.  S.  Reclamation  Si-rvlcc-.  605  Fcdiial  Bldg., 
L.OH  AnKele«,  Calif. 


The  swinging  machinery  is  gearctl  to  a  5()-hp.  (inter- 
mittent rating)  440-\olt.  lliree-i)lia.-;c,  (JD-cycle,  varial)le- 
speed  induction  motor,  having  a  full-load  speed  of  680 
r.p.m.,  the  gear  ratio  t'riiiii  iiKitdi'  tn  ilniiii  lieiiig  apjiroxi- 
mately  lo  to  I. 

Tlie  thrust  motor,  which  is  attached  to  the  boom,  is 
a  .jO-hp.  (intermittent  rating)  4-10-volt,  three-phase. 
60-cycle,  enclosed-type,  variable-speed  induction  motor, 
having  a  full-load  speed  of  ()Xl)_  r.]).ni.  'i'his  motor  i- 
geared  to  the  shipper  shaft  through  an  intermediate  shaft, 
the  total  gear  ratio  being  ajiproxiniately  10  to  1.  On 
this  intermediate  shaft  there  is  mounted  an  air-operated 
friction  clutch.  In  addition,  the  inte.rinediate  shaft 
is  also  provided  with  a  brake,  operated  by  an  air  cyliiwler. 
The  controlling  air  valve  for  this  cylinder  is  connected 
to  the  motor-controller  drum  in  such  a  manner  that 
when  the  controller  handle  is  on  the  off  position  the 
brake  is  set,  and  ricr  rrr>'n.  This  arrangenirnt  makes  it 
possible  to  linld  I  lie  (li|i|ici'  liaiidle  in  any  posilion  with 
the  eiirrenl  oil'  the  motor. 

'{"here  is  also  a  2-hp.,  410-volt,  three-phase,  fiO-cyde, 
1700-r.p.m.  constant-speed   induction    mitor,    direci-coii 
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la.lOCTlllf  SHOVEL  TEST  U.  G.  RECLAMATION  SEHVICE-  Tl 
CAUSON  I'liO.lECT 


Luhontan,  Noviid;i,  (trt.  M.  IiH2. 


Titi.0  in 

minutea 

Cubic    roquirod  to 

yards      to  load 

trains 


71 


I4L' 


4.08 

4 .  n? 

4.75 
4.(X) 
4.(X) 


<l() 


Cyoli.s 


2.04 
2.62 
2.52 
3.00 
2 . 7-, 
2  07 

2   75 


kilo- 
watts 
220 
251) 
2:i« 


IliRheet 

avcniRO 


cycle 
112 
132 
120 


Power 
COliHiiincd 
loudiriK 
trains 
kw.lir. 

0.22 

7.  (IS 

0.75 

0  40 


raws 


■d  fr, 


start  of  train  No 


end  of  train  No.  14. 


..45.5  I 
..25.01 
..19.0  1 


1500  cu.yd. 
r.  per  train. 


Total  lime  elapsi 

Total  time  of  loading  tr 

Total  time  of  delays,  moving  up,  waiting  for  cars.  etc.  ..!.!..' 

Digging  and  loading  period  is  57%  of  total  time. 

DelayH,  moving  up,  etc.  is  43%  of  total  time. 

On  the  above  basis  the  amount  of  gravel  excavated  per  K-hr.  day 

of  loose  gravel. 
Total  power  consumed  by  six  trains  is  42.90  kw.-hr.  or,  7   10  kw 
Total  number  of  trains  per  8-hr.  day  =63.3. 
Power  consumed  by  shovel  per  S  hour  day  =453  kw.-hr. 
Power  consumed  per  cu.yd.  of  loose  gravel  =0.302  kw.-hr. 

iiffted  to  an  air  compre.ssor  which  furnishes  air  to  the 
friction  brake  on  tiie  hoisting  drum,  the  emergency 
brake  on  the  swing  motor  and  the  air-operated  friction 
chitch  and  brake  on  the  intermediate  shaft. 

'i'he  control  of  the  hoist  and  swing  motors  is  accom- 
pHshed  by  means  of  master  controllers,  circuit  breakers, 
solenoid-operated  switches,  jamming  relays,  current  re- 
lays, and  acceleration  switches,  so  connected  and  inter- 
connected that  the  operation  of  the  motors  is  within  the 
control  of  the  operator  so  long  as  he  does  not  try  to  operate 
the  master  controllers  too  quickly.  Should  this  latter 
occurs  or  should  the  motors  become  stalled,  the  operation 
then  becomes  automatic  and  the  switches  are  operated 
in  the  proper  sequence  by  the  curreut-liinit  devices.  The 
thrust  motor  is  operated  by  a  reversible  drum  controller 
similar  to  the  street-railway  type,  which  is  mounted  on  a 
platform  attached  to  the  boom-.  In  addition  to  the 
acceleration  resistance  in  the  rotor  winding  of  this  motor, 
there  is  also  a  fi.xed  resistance  in  this  circuit  which  gives 
the  motor  drooping-curve  characteristics  and  protects  it 
from  injury  in  case  it  becomes  stalled. 

The  levers  for  operating  the  master  controllers  on  the 
hoisting  and  swinging  motors  are  very  similar  to,  and 
are  located  in  practically  the  same  position  as  the  operat- 
ing levers  on  steam  shovels.  It  has  been  observed  that 
steam-shovel  men,  with  a  very  little  instruction,  become 
excellent  operators  of  these  electric  shovels. 

In  order  to  get  some  definite  data  regarding  the  per- 
formance and  power  consumption  of  this  shovel,  a  test 
was  made  at  Lahontan,  Nev.,  on  the  morning  of  Oct. 
14,  1913.  A  polyphase  recording  watthour  meter,  a 
polyphase  curve-tracing  wattmeter,  a  curve-tracing 
ammeter  and  a  voltmeter  were  installed  in  the  2300-volt 
circuit  supplying  the  shovel.  The  speed  of  the  paper  in 
the  curve-tracing  ammeter  was  10%  in.  per  minute,  while 
the  speed  of  the  paper  in  the  curve-tracing  wattmeter  was 
n  in.  per  minute.  The  different  operations  of  th  eshovel 
are  noted  by  a  separate  observer,  who  signaled  to  the  in- 
strument observers  and  also  timed  the  difFercnt  operations 
with  n  stop-watch. 

The  shovel  was  working  in  a  gravel  bank  10  to  12  ft. 
deep,  and  the  clear  lift  of  the  dipper  was  If!  ft.  The 
conditions  of  the  work  were  not  favorable  to  making 
a  test  for  determining  the  maximum  excavating  capacity 
of  the  shovel.  Only  two  six-car  trains  could  be  spared 
for  the  test,  and  no  attempt  was  made  to  adjust  the 
train  length  to  the  material  to  be  excavated.     The  shovel 


has,  liowever,  been  operated  at  very  nearly  four  cycles  per 
minute. 

The  tesis  lasted  throughout  six  trains  of  six  cars  each 
and  current  and  wattmeter  curves  were  taken  throughout 
the  whole  time  covered  by  these  six  trains,  thus  giving 
a  coni])lete  record  of  every  operation.  Only  the  curves 
for  train  NO.  t".'  arc  shown  in  the  accompanying 
figures.  During  the  test  of  train  No.  12  the  voltage 
varied  between  2'MW  and  19(10. 

The  data  derived  from  these  tests  are  grouped  in  llie 
accompanying  tabic. 

A  Nonfreezing  Carrier  for  Dynamite 

Dynamite  in  cold  weather  is  troulilesoiiie  and  danger- 
ous, as  it  freezes  at  about  40°  F.,  and  will  not  exj)lode 
when  frozen.  It  is,  therefore,  necessary  to  keep  the 
dynamite  magazines  warm  and  to  thaw  any  cartridges 
which  become  chilled.  Tlieie  are  numerous  designs  of 
safely  heated  storage  houses  for  explosives,  and  various 
devices  for  thawing  dynamite ;  but  in  severe  weather 
dynamite  may  be  frozen  between  the  time  it  is  taken 
from  the  magazine  and  the  time  when  it  is  used. 

The  use  of  frozen  or  partly  frozen  dynamite  is  exceed- 
ingly dangerous  because  a  frozen  cartridge  or  portion 
of  a  cartridge  may  remain  unexploded  when  the  rest  of 
the  charge  is  .set  off  and  may  afterward  explode  when 
struck  by  a  workman's  ])ick  or  a  drill  or  steam  shovel. 

A  nonfreezing  carrier  for  dynamite  cartridges  between 
the  magazine  and  the  place  of  use,  made  on  the  principle 
of  the  well  known  "Thermos"  bottle,  is  now  being  intro- 
duced.    The  carrier  is  shown  in  the  accompanying  cut. 


XoXFIUiKZlXG  CAIilUEU  KOIi 

Dynamite 

(W.  O.  Taylor.  Columbus.  Ohio,  inventoi.) 

When  dynamite  is  plaeetl  insiile  i,r  the  bottles  or  '"tubes," 
and  the  corks  are  firmly  inserted  in  the  ends,  the  dyna- 
mite will  remain  unfrozen  within  the  carrier  for  at  least 
12  hour.s,  even  when  the  carriers  is  exposed  during  the 
entire  period  to  a  temperature  of  12°  to  25°  below  zero. 
The  carrier  is  safe  because  no  spark  or  flame  can  come  in 
contact  with  the  explosive  while  contained  in  the  carrier. 
In  a  test  at  a  quarry  at  Fairmount,  111.,  the  carrier  was 
exposed  for  18  hours  to  a  temperature  of  15°  to  20°  be- 
low zero,  and  the  dynamite  contained  in  it  was  then  found 
to  be  unfrozen  and  ready  for  use. 

Preliminary  to  charging,  the  carrier  is  placed  in  a 
room  where  the  temperature  is  65°  F.  or  higher,  and  the 
corks  are  withdrawn  from  the  tubes  for  at  least  five  min- 


170 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.    GO,   Xo.   i 


utes.  The  djTiaiiiite  is  then  placed  in  the  tubes  before  the 
carrier  is  exposed  to  any  lower  temperature.  After  the 
corks  are  inserted  in  the  tubes,  the  carrier  may  be  taken 
on  the  work  and  the  explosive  will  remain  unfrozen  for 
at  least  12  hours,  as  noted.  After  the  carrier  is  charged, 
the  corks  must  remain  in  the  tubes  until  the  dynamite  is 
required  for  use. 

If  it  is  desired  at  any  time  to  use  only  a  part  of  the 
dynamite  contained  in  one  tube,  the  cork  is  removed  and 
the  amount  desired  is  taken  out ;  the  cork  is  immediately 
replaced,  and  the  dynamite  remaining  in  the  tube  will 
be  ready  for  use  later.  If  the  dynamite  remains  in  the 
tubes  long  enough  to  become  frozen  during  very  cold 
weather,  it  is  only  necessary  to  empty  the  tubes  and  allow 
the  carrier  to  remain  in  a  temperature  of  not  less  than 
65°,  with  corks  drawn,  for  five  minute.*,  when  it  will  be 
ready  to  recharge.  But  the  dynamite  must  be  thoroughly 
thawed  before  replacing  in  the  carrier. 

The  largest  size  manufactured  at  ])reseiit  contains  six 
tubes,  three  in  each  end  of  the  carrier,  as  shown  in  the 
cut.  Each  tube  will  hold  seven  dynamite  cartridges  IVi 
in.  diameter  and  8  in.  long.  This  carrier  is  26iA  in. 
long,  19  in.  high  and  7  in.  wide,  weighing  3i>  lb.,  exclusive 
of  the  dynamite. 

This  device  was  invented  by  W.  ().  Taylor,  Vice-Presi- 
dent of  the  Casparis  Stone  Co..  of  Columbus,  Ohio,  as  a 
result  of  experience  in  the  operation  of  this  company's 
quarries.  It  is  being  introduced  by  the  Dynamite  Tem- 
perature Carrier  Co.,  200  Fifth  Ave.,  Xew  York,  X.  Y., 
and  for  information  we  are  indebted  to  Geo.  E.  Hunter, 
A^ice-President  of  this  latter  company. 

Examination  Questions  in  Electrical 
Engineering 

The  following  questions  were  given  in  an  examination 
for  the  position  of  teacher  of  electrical  engineering  in 
the  Evening  High  Schools  of  Xew  York  C'ity,  held  on 
Jan.  2,  1913,  at  the  headquarters  of  the  Department  of 
Education,  500  Park  Ave.,  X'ew  York  City.  These  ques- 
tions were  written  from  memory  inunediately  after  leav- 
ing the  examination  and,  while  not  identical  in  woidiug 
with  the  original  questions,  they  are  so  in  meaning.  The 
time  allowed  for  the  examination  was  four  hours.  Tiie 
value  of  each  (piestioii  is  indicatcil  ii,  parentheses  follow- 
ing the  question  : 

1.  Describe  the  coMstnictinn  iif  the  riark  ceU  ami  teU 
how  It  would  be  used  In  tallbratiiiK  a  voltmeter  with  a  loD- 
volt   scale       (10) 

2.  Describe  the  method  of  determining  In.sulatlon  resist- 
ance by  direct  deflection.  What  Is  a  Rood  value  for  the  in- 
sulation    resistance    of    an     underRround    cable?       (10) 

3.  The  terminal  voltage  of  a  shunt  generator  Is  lowei'  at 
full  load  than  at  no  load.  Explain  all  the  factors  which 
combine    to    produce    this    effect.       (S) 

4.  Explain  the  principle  of  the  Edison  three-wire  dis- 
tributing system  and  tell  what  advantages  It  has  over  the 
two-wire  system.  Show  how  to  operate  a  three-wire  system 
from  a   regular   two- wire   generator.      (10) 

5.  (a)  What  Is  the  action  of  the  equalizer  In  connection 
with  the  operation  of  compound-wound  generators  In  paral- 
lel?     (6) 

(b)  Explain  why  the  speed  of  a  shunt  motor  Is  lower 
at   full   load    than    at   no   load.      (4) 

6.  Explain  the  structural  features  of  two  different  types 
of  three-phase  motors  and  tell  to  what  uses  each  type  Is  best 
adapted.      (10) 

7.  Show  why  closing  the  primary  circuit  of  a  transformer 
does    not    short-circuit    the    generator.       (10) 

8.  Show  how  to  operate  a  two-phase  motor  from  a  three- 
phase  line.  Find  the  amperes  per  phase  In  a  three-phase 
commercial   motor  of  20  hp..   500   volts.  S0%    power   factor.   (12) 

9.  p:xplaln  how  to  proceed  to  connect  two  three-phase 
generators  In  parallel.  What  action  would  tend  to  throw 
them  out  of  synchronism  and  how  would  this  be  prevented? 
(10) 

10.  Explain  the  method  of  phase  splitting  devised  by 
Tesla  for  making  single-phase   motors   aelf-startlng.      (10) 


Proportioning  the  Shell  Plating 
of  Tanks 

Under  the  heading,  "A  Xew  Point  in  Tank  Design," 
J.  T.  Maguire,  in  Engineering  Xews  of  Dec.  19,  1912, 
made  a  suggestion  for  saving  metal  in  the  design  of  tanks, 
standpipes,  etc.  He  argued  that  the  vertical  Joint  in  one 
ring  is  strengthened  by  the  adjoining  unspliced  metal  of 
the  rings  immediately  above  and  below,  and  that  for  this 
reason  a  ring  whose  joint  has  70%  efficiency  should  be 
proportioned  as  though  it  had  an  85%  joint  (the  mean 
of  100%  and  70%).  Some  comment  on  this  subject 
follo\\-s. 

H.  "W.  Alrich,  4  Irving  Place,  Xew  York,  says: 

Permit  me  to  commend  your  comment,  and  to  add  a  little 
of  my  own.  If  the  point  that  Mr.  Maguire  undertakes  to  dis- 
cuss is  new  to  him.  one  must  believe  that  he  is  delving  for 
the  first  time  into  the  principles  of  steel-tank  construction. 
As  a  matter  of  fact,  the  relation  of  the  rivets  in  the  hori- 
zontal seams  to  adjacent  vertical  joints  in  the  several  courses 
of  plating  was  understood  in  the  days  of  70  years  ago,  when 
large  tanks  were  built  of  segmental  cast-iron  plates  bolted 
together.  It  is  also  a  fact  that  in  the  design  of  very  large 
steel  tanks,  such  as  are  required  for  gas  holders,  the  rivets 
in  the  horizontal  seams  are  considered  in  their  proper  rela- 
tion   to    the    splices    of    the    vertical    joints. 

It  is  difficult  to  believe  that  anyone  having  such  visions 
of  the  economy  to  be  effected  by  designing  a  tank  as  Mr. 
ilaguire  suggests  was  ever  connected  with  the  construction 
of  steel  tanks  of  any  considerable  size,  or  ever  had  the  op- 
portunity to  observe  the  elastic  behavior  of  such  a  tank 
under  hydrostatic  pressure.  In  a  paper  read  before  the  Amer- 
ican Gas  Institute  in  1910,  on  tank  construction,  the  writer 
analyzed  (pp.  33  to  35)  the  elastic  deformation  which  occurs 
in  large  tanks.  Fig.  9,  on  p.  34  of  that  paper,  was  developed 
from  theory,  and  also  demonstrated  by  observations  to  cor- 
rectly represent  the  behavior  of  a  very  large  steel  tank  under 
hydrostatic   pressure. 

The  illustration  in  question  shows  the  shell  expansion 
to  be  restrained  at  the  top  by  the  circular  stitt'ening 
girder  and  at  the  bottom  by  the  attachment  to  tlie  tank 
floor,  and  to  have  nuiximum  value  at  some  point  in  the 
lower  half  of  the  tank. 

P.  L.  Reed,  Washington,  D.  ('.,  supports  Mr.  Maguire's 
argument,  and  remarks: 

The  analysis  does  not  undertake  to  show  where  Initial 
failure  takes  place,  but  does  imply  that  the  tank  will  not 
fail  by  the  failure  of  one  ring  alone,  which  seems  justified 
by  experience.  It  simply  attempts  to  prove  that  continuous 
rings  on  either  side  of  a  spliced  ring  can  take  such  a  por- 
tion of  the  normal  stress  in  the  latter,  by  means  of  shear 
through  the  horizontal  riveted  joints,  as  to  give  a  uniform 
factor  of  safety  for  the  combined  section  composed  of  alter- 
nate   continuous    and    spliced    plates. 

There  is  nothing  intrinsically  absurd  in  this  theory,  even 
when  carried  to  the  extreme  of  omitting  all  vertical  rivets 
In  alternate  rings  and  (after  substituting  solder  for  water- 
tightness)  assuming  that  the  tank  will  resist  half  the  full 
load  of  water  as  is  suggested  in  your  comment;  nor  for  that 
matter  In  substituting  solder  for  all  vertical  riveting,  though 
Mr.    Maguire    makes    no    such    claim. 

ilr.  Maguire  also  writes  to  further  supi)ort  his  theory. 
Ih'ferring  to  our  coiiiinent  (.see  issue  of  Dec.  19,  p.  1153, 
3(1  column),  he  considers  the  last  ])aragra]>h  of  that  com- 
iiieiit  to  be  a  strong  argument  in  favor  of  his  tlieory,  i.e., 
if  llie  circumferential  elongation  <>(  tlie  two  adjoining 
rings  is  the  same  for  tlic  suliil  inrhij  nf  one  anil  the 
rivetcfl  seam  of  the  oilier,  tlie  I'oiniiM-  iniist  lie  (■.■irryiii? 
some  iif  the  oilier  ring's  stress  nl  that  point  : 

If  w<-  assume  a  jolnt-efllcl.'ncy  of  70';,  (s.-e  Flu.  1).  anil 
base  the  design  of  each  individual  strake  on  this  assumption, 
we  realize  that  the  metal  between  rivet  holes  in  vertical 
joints  Is  stressed  to  100%  of  the  allowable  stress,  and  the 
•■longatlon  of  this  metal  corresponds  wlUi  the  stress.  In 
other    words    the    distance    x    on    the    plate    A    Is    considerably 
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sri-atcr  t  ?]  than  the  same  distance  x  on  the  plat.H  Immediately 
above  and  below  plate  A.  But  If  any  tendeney  toward  undue 
elonsatlon  In  plate  A  Is  ovenome  by  the  tranHfeience  of 
stress  to  the  adjoining:  plates,  through  the  rivets  In  the  lonK- 
Itudlnal  seams,  then  the  strength  of  the  combination  Is  the 
avwrape    of    the    altei-nate    plates. 

The  failure  of  tanks  by  individual  strakes  Instead  of  as 
a  whole  unit  miffht  be  accounted  for  by  the  Improper  spac- 
ing: of  rivets  In  lonKltudinal  seams  (developing  abnormal 
stresses),  or  a  number  of  other  reasons,  all  outside  of  the 
present   discussion. 

It  Is  not  consistent  with  reason,  in  the  opinion  of  the 
writer,  to  imagine  that  the  tank  would  be  equally  strong  with 
vertical  joints  immediately  over  one  another  as  it  would  be 
with  staKgered  Joints. 

As    regards    the    ability    of   a    tank    to    resist    a    pressure    of 
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iluid  due  to  being  halt  filled,  with  every  alternate  Joint  of 
zero  efficiency,  but  watertight,  the  writer  firmly  believes  that 
a  tank  properly  designed  as  far  as  rivet-spacing  and  similar 
details    is    concerned    would    have    this    required   strength. 

In  proof  of  his  views,  Mr.  Maguire  gives  the  following 
further  considerations,  illustrated  by  Fig.  2,  which  repre- 
sents the  tank  surface  developed  into  a  plane.  The  plates 
.4  and  B  may  have  no  connection  along  (',  yet  the  ten- 
sion P,  due  to  the  pressure  in  the  tank,  could  be  of  con- 
.siderable  amount  without  causing  failure,  the  tension 
being  transferred  from  .4  to  B  by  way  of  the  longitudinal 
riveting  to  the  adjoining  plates,  which  is  obvious.  It'  this 
is  true  for  a  joint  ('  of  zero  efficiency,  it  would  apply  still 
more  in  the  actual  case,  where  ('  has,  say,  70%  efficiency. 

This  illustration  seems  to  ignore  the  fact  that  the  water 
pressure  is  normal  to  the  plate,  and  will  bulge  out  the 
edges  at  C.  We  suggest  that  .study  of  Fig.  2  be  amplified 
by  considering  the  water  pressure  normal  to  the  plate,  as 
is  actually  is,  in  addition  to  retaining  the  tensile  forces  I' 
shown  in  the  sketch. 

The  entire  case  is  worth  having  the  reader's  careful 
study.  It  is  an  interesting  case  of  distinguishing  be- 
tween designing  to  suit  the  actual  distribution  of  stresses 
and  calculating  the  stresses  to  go  where  the  design  pro- 
vides metal  to  take  them. 


N  O  T  E  vS 


.\n  Early  Fireproof  Shutter — Outside  sliding  sash  were 
used  to  some  extent  in  buildings  of  two  or  three  centuries 
ago.  according  to  recent  correspondence  in  "Zentralblatt  der 
Bauverwaltung."  Projecting  stone  sill  and  lintel  courses,  ex- 
tending one  side  of  the  window  a  distance  equal  to  the  width 
of  the  opening,  and  grooved  in  the  facing  surfaces  to  take 
the  sash,  have  been  found  in  Scotch  buildings.  In  a  German 
castle  ruin  such  grooves  have  also  been  found,  and  still  in 
place  within  them  stone  shutter  slabs.  It  is  thought  that  one 
reason  for  using  these  stone  shutters  was  the  desire  to  pro- 
tect against  entrance  of  firebrands  thrown  by  an  attacking 
enemy. 

Another  Tank  Question — The  discussion  on  tank  design 
in    this    issue    raises    two    further    questions: 

1.  Should  the  doubling  of  metal  at  the  horizontal  seams 
be  credited  to  the  shell  strength? 

2,  Is  the  plate-thickness  of  a  given  ring  to  be  propor- 
tioned for  the  hydrostatic  head  at  the  bottom  of  that  ring 
or   at   midheight    of   the    ring? 

We  regard  the  two  questions  as  being  connected.  The 
lower  part  of  a  ring  is  strengthened  by  the  excess  metal  at 
the  lap  and  also  by  the  excess  strength  in  the  upper  part  of 
the  rir^  next  below.  The  textbooks  on  tank  design  usually 
either   dodge    the    question    of  designing   the   shell    for    middle 


or  bottom  of  rlnK.  t  they  recommend  deslKnlng  for  the  bot- 
tom. In  practice,  shell  plates  are  sometimes  designed  for 
the    pre.sHiire   at    middle    of    ring. 

»  Mechnnlfnl  Survr.vor — An  automatic  level-man  and  pro- 
file ilrafl.xMian  has  bi'en  Invented  and  patented  by  M.  J.  Dyke- 
man.  It  is  an  instrument  which  only  needs  to  be  hauled  over 
the  route  whose  profile  Is  wanted,  and  not  only  turns  out  a 
jroHle  drawn  to  scale  and  stationi'd,  but  also  deposits  at  suit- 
able Intervals  along  the  line  properly-marked  stakes.  This 
ineehanleal  surveyor  is  shown  by  the  halftone  below.  It  Is 
made    by    the    Dykeman    .Surveyor    Co.,    of    Detroit,    Mich. 

The  working  parts  of  the  Instrument  are  mounted  on  a 
light  road-vehicle  body,  fitted  with  pneumatlc-tlred  wheeLij 
for  smooth  riding.  A  drive  from  the  rear  axle  moves  a  strip 
of  profile-paper  over  two  drums,  and  also  moves  a  pencil, 
whose  direction  of  travel  is  transverse  to  the  motion  of  the 
paper.  When  the  vehicle  is  drawn  along,  the  strip  of  paper 
moves  horizon tall.v  with  a  speed  proportional  to  the  velocity 
of  the  vehicle,  and  the  pencil  moves  vertically  over  the  paper. 
The  rate  of  movement  of  the  pencil  Is  controlled  by  a 
pendulum,  which  by  means  of  a  cam  affects  the  train  of  fric- 
tion disks  driving  the  pencil;  the  result  is  that  the  pencil 
moves  vertically  at  a  speed  proportional  to  the  vertical  ascent 
or  descent  of  the  vehicle,  i.e..  propoitional  to  the  product  of 
vehicle  speed  and  roadway  gradient.     By  the  ^ame  means,  the 


A  New  SurveyinjO  Instrujiext  for  Making  Profiles 
.VXD  Settixg  Stakes  Automatically 

speed  of  travel  of  the  paper  is  so  controlled  as  to  represent 
at  all  times  the  horizontal  component  of  the  vehicle's  motion. 
A  station  mark  is  automatically  stamped  on  the  paper  at 
suitable   intervals. 

.\  stake-setting  device  is  placed  directly  behind  the  profile 
recorder  and,  like  it,  is  driven  by  a  chain  and  sprocket  con- 
nection to  the  rear  axle  By  means  of  a  60-lb.  spring  and  a 
trigger,  controlled  by  the  station  marker,  a  small  steel  stake 
is  projected  into  the  ground  simultaneously  with  the  mark- 
ing  of   the   station   on    the   profile   sheet. 

.V  Self-locking  far  Seal. — A  new  car  seal  requiring  no 
tools  to  apply  it  is  manufactured  by  the  International  Seal 
&  Lock  Co.  of  Hastings,  Mich.  It  is  being  used  to  some  ex- 
tent by  railroads  and  by  large  shippers,  and  has  also  been 
applied  by  Insurance  companies  to  the  sealing  of  sprinkler 
valves.  The  seal  consists  of  a  fiat  ribbon  of  sheet  iron  at 
one  end  of  which  there  is  fixed  a  small  hollow  button  con- 
taining a  spring-lock  mechanism.  By  slipping  the  free  end 
of  the  sealing  strip  into  a  slit  in  this  button  the  lock  is 
sprung,  engaging  a  hole  in  the  end  of  the  strip.  When  the 
seal  is  once  applied  it  cannot  be  removed  without  mutilating 
it. 

For  large  users  these  seals  are  put  up  in  5000  lots  and 
cost  $3  per  thousand,  but  they  are  also  sold  to  smaller  users 
in  1000  and  2000  lots  at  $4  per  thousand.  They  are  furnished 
embossed  with  any  combination  of  16  or  17  letters  desired, 
numbered  consecutively,  and  strung  on  wire,  100  in  a  bunch. 
LouK-time  Tests  of  cement  briquettes  are  reported  by  Prof. 
Isami  Hiroi.  of  the  Tokyo  Imperial  University,  Japan,  in  the 
"Proceedings  of  the  American  Society  of  Civil  Engineers."  De- 
cember. 1912.  page  1717  fa  paper  to  be  read  Feb.  19,  1913). 
The  briquettes  tested  were  made  about  15  years  ago.  in  suffi- 
cient quantity  so  that  a  record  of  50-year  performance  could 
be  kept.  The  results  now  reported  cover  a  period  of  14  years, 
which,  so  far  as  we  know,  is  the  longest  period  over  which 
such  tests  have  been  made. 

The  first  set  of  tests  was  made  on  1:3  sand-cement  bri- 
quettes, with  a  coarse  beach  sand  in'  one  group  and  standard 
sand  somewhat  finer  in  the  other.     One-third  of  the  briquettes 
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were  stored  for  the  entire  period  of  14  years  in  open  air  in  a 
shed;  one-third  in  fresh  water  which  was  renewed  every  weel<, 
and  one-third  in  sea  water  also  renewed  once  every  week. 
Each  briquette  was  made  in  the  standard  form  and  kept  in  a 
moist  closet  for  24  hours  before  being:  put  in  its  final  medium. 
Five  briquettes  were  tested  for  each  type,  and  the  results 
given  are  the  averages  of  the  five.  The  strengths  with  coarse 
and  standard  sand  were  found  to  be  so  nearly  alike  that  the 
mean  results  were  taken  in  plotting  the  curves,  which  are 
given  in  the  paper.  The  strength  attained  by  the  use  of  finer 
sand  came  considerably  lower.     The  paper  states; 

It  will   be  seen,   as   might  have   been   anticipated,   that   the 
mortar  attains   the   greatest  strength   in   air  and   the   least  in 
sea  water,   the   mean   comparative   ratio   of   strength   attained 
being  nearly  as  follows; 
Air    1.00 


The  curves  of  strength  thus  traced  are  approximately  hy- 
perbolic and  are  expressed  in  equations  in  the  original  paper, 
plotting  between  time  and  strength.  These  mortars  showed 
a  fairly  uniform  inciease  in  strength  and  attained  their  great- 
est strength  in  about  six  to  ten  years,  beyond  which,  although 
they  still  continue  I  through  occasional  ups  and  downs)  to 
increase  in  strength,  the  rate  of  increase  is  inconsiderable. 

A  second  sei  of  tests  was  made  on  neat-cement  briquettes, 
and  the  results  are  entirely  different.  Those  kept  in  sea  water 
attained  their  greatest  strength  in  about  two  to  ten  months, 
after  which  tliey  rapidly  declined,  in  some  cases  completely 
losing  their  strength  in  four  or  five  years.  The  neat-cement 
briquettes  in  fresh  water  and  in  air  did  not  show  so  decided  a 
deterioration,  but  reached  their  ma.ximum  at  about  four  years, 
after  which  they  commenced  to  decline  in  strength.  These 
figures  show  the  decided  superiority  in  the  long  run  of  the  use 
of  a  1;3  sand  mortar  over  neat  cement. 

A  similar  set  of  experiments  using  hydraulic  lime  instead 
of  cement  in  the  sea-water  tests  showed  a  complete  disintegra- 
tion of  the   briquettes  in   about  a   year. 

In  a  third  series  of  tests  briquettes  were  kept  immersed  in 
fresh  water  for  two  months  before  they  were  finally  placed  in 
sea  water,  in  partial  reproduction  of  the  conditions  which  ob- 
tain with  concrete  blocks  used  in  sea  water.  In  these  tests 
the  increase  of  strength  is  not  as  rapid  as  in  the  case  of  bri- 
quettes immersed  directly  in  sea  water,  but  the  rise  is  more 
steady  and  continues  much  longer.  In  these  tests  also  the 
neat-cement  briquettes  readied  their  mixinium  in  about  two 
years,  after  which  the  rate  of  decline  of  strength  commenced. 

Blueprint  Rack — Racks  for  blueprints  of  current  work,  of 
the  gent-ral  type  illustrated  by  the  view  herewith,  are  com- 
ing intu  UKi-  ill  many  drafting  rooms  and  engineering  offices. 
They  keep  the  prints  flat,  and 
make  a  large  number  of  draw- 
ings accessible  almost  in- 
stantly. .  The  one  shown  Is 
used  by  J.  L.  Sheppard,  Jr.. 
Construction  Superintendent  at 
Newark,  Ohio,  for  the  New 
England  Engineering  Co.  The 
rack  is  used  for  subdividing 
a  large  set  of  blueprints  used 
on  a  power-house  contract. 
Mr.  Sheppard  says; 

The  prints  bearing  on  the 
same  part  of  the  work  are  as- 
sembled In  one  holder,  thus 
obviating  the  nicesslty  of 
having  numerous  prints  in  the 
field  when  Information  is  de- 
sired from  only  one  or  more. 
A  complete  set  of  prints  Is  as- 
sembled In  one  holder  for  of- 
fice use.  The  holders  are 
made  preferably  from  some 
light  wood,  such  as  white  pine 
or  cedar,  with  a  cross-section 
of  l>/4x'^  In.,  the  blueprints 
being  clamped  between  the 
two  strips  with  ,l,xl-ln.  ma- 
chine  screws    with    wing  nuts. 

The     ('f>nM(rili-«lf>ii      iif     Con- 
errlf     TeniilM      Conrtii      \n      rli-- 
Hcrlh.-d      as      folluwH,       In       the 
"Universal    Bulletin,"   for  Jan- 
uary.   191.3; 
A  court   n<ar  riirllllar,  Mich..  Is  about  46x98  ft.  In  size.  Riv- 
ing  a    margin    outside    thi-    court    limits    of   5    ft.    on    all    sides. 
The    court    has    a    total    thickness    of    5    In.    and    consists    of   a 
4-ln.   base   of  J:2'i:!i   concrete,   a    l-ln.    top  of  1:2   cement    mor- 
tar, and  a  sand  foundation,  tiled  along  two  sides  for  drainage. 
In    ronslrnctlng    the    court    the    general    principles    govern- 
ing flrst-clasH   sidewalk    construction    were    followed.      A    Joint 
was    placed    at    each    court    and    service    Ilnr.,    and    across    the 
court   at   the    net    line.      This   divided    the   court    Into    a    number 
of  large  slabs,   each   of  which   was   nlnforced   with   wire  mesh. 


The  play  lines  were  formed  by  placing  lV2-in.  wooden  strips 
between  the  slabs  at  the  time  of  construction,  the  strips  be- 
ing afterward  removed  and  the  space  filled  with  white  cement 
mortar,  thus  marking  the  lines  permanently.  The  top  coat 
of  the  court  proper  was  colored  green  to  reduce  the  refiection 
of    light. 

Several  years  ago  the  Duluth  Boat  Club,  Duluth,  Minn., 
placed  concrete  over  three  of  its  tennis  courts  on  a  fiUed-in 
dock.  The  courts  were  formerly  surfaced  with  clay,  but  con- 
crete replaced  this  because  the  clay  had  to  be  renewed  each 
season.  The  courts  were  laid  on  a  fill  4  ft.  above  the  water 
level  of  the  surrounding  harbor.  The  combined  width  of  the 
three  courts  is  150  ft.  and  the  length  100  ft.  For  convenienn 
in  laying,  the  concrete  was  put  down  in  strips  about  10  f'. 
wide  and  150  ft.  long.  These  strips  were  divided  into  three 
sections,  each  equal  to  the  width  of  a  court,  or  50  ft.  Ex- 
pansion joints  extending'  the  full  lengtli  of  the  courts  were 
thus  provided  for.  The  total  thickness  of  the  slab  was  4  in., 
consisting  of  a  3  Vi -concrete  base  and  a  %-in.  top  or  wearing 
surface   of   cement  mortar. 

.V  Heavy-service  Weight  Block. — Three  interesting  features 
appear  in  the  new  type  of  weight  block  manufactured  by  the 
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the  block  Is  such  that  a  sheave  can  be  replaced  at  any  time 
without  removing  the  weight  castings.  The  bolt  heads  and 
the  sheave  pin  cotter  being  countersunk,  there  is  nothing  on 
the  block  tliat  can  foul  on  the  side  of  a  building  or  elsewiiere 
that  it  may  be  used.  Finally  the  new  becket  attachment  nro- 
vlded  allows  of  the  quick  removal  of  the  twist  or  "wind"  In 
the  becket   line. 

The  block  shown  in  the  cut  has  a  double  swivel  hook, 
forged  from  3^4  In.  round  stock  aiul  safe  for  a  working  load 
of  25  tons.      The  weight  of  the  block  complete  Is  1030  lbs. 

Pood  SuitpllcM  for  ('onMtriictlon  i'amiw.— A.  H.  liromley  In 
a  letter  to  the  "Englnerlng  and  Mining  Journal"  gives  the 
ftdlowing  data  of  Interest  to  contractors  and  engineers  who 
have   to    maintain    construction    camps   In    the    wilds: 

The  following  list  was  complied  by  a  Canadian  Pacific  liy. 
engineer  from  several  years'  store  sheets,  and  represents  the 
dally  ration  per  man.  In  constru<tlon  camps.  The  bacon  anfl 
flour  may  lie  a  little  high,  but  mu<>h  depends  upon  work  being 
done,  working  temperature  and  cook's  ability.  K  tinned 
meat  be  taken,  the  bacon  can  be  reduced.  Heslde  the  supplies 
In  the  list,  a  little  lard  was  used  In  the  cooking,  for  which 
I:o  allowance  Is  made.  The  total  of  the  above  ration  Is  4.32  lb. 
Other  supplli-s  on  a  per  dlcm  basis  were:  Hoap,  0.05  lb.;  can- 
dles.  0,01    lb. 


.himmry  23,  1913 


ENniNKKRl  N  (1     N  KWS 


173 


DAILY  RATION 

lb.  11). 

piour   1-25    Suit    0.10 

Huron    and    ham 1.40     Mustard    mid    pepper 0.01 

HP.inf      '>•*''    Currants    0.03 

Dried  fruit 0.20     Hulslns    0.01 

ou.rar      OAO    Oatmeal 0.15 

Tea    O-O't    Tt''*"      O-O" 

f;„(fee 0.08    Tomatoes    or    vegetables.  .0.04 

BaklnK  powder 0.06    Syrup    0.03 

l.otH  Between  Non-parallel  I.ineM: — It  Is  often  necessary 
to  lay  out  property  In  equal-.slzci]  lots  (or  more  Rcnerally  In 
lots  of  spiclfled  area,  between 
front  and  rear  lines  not  par- 
allel with  each  other.  B.  S. 
Dlnsmoro,  New  Kenslnston, 
Penn,,  who  has  often  had  this 
problem  to  handle,  workid  out 
the  necessary  formulas  for  It 
as  follows:  In  the  sketch  the 
lines  making  an  angle  with 
each  other  are  the  front  and 
rear  lines:  between  them  are 
to  be  run  lines  at  right  anj?les 
lo  the  front  line,   incloslnpr   lots  of  spoclfled  areas. 

Let  A  represent  the  desired  area,   M  the  angle  between   the 
lines,  X  the  base   (unknown),  C  the  known  altitude,  and  C  +  X 
tan   M   the   other   altitude    (unknown).     The   area   is 
;  (2  C  +  X  tan  M) 


^ 

.^  c 

A 

CtxfanM 

f 

.f 

t~lb  titws 

nimenKloDM  <>f  n  ryollnir  Oval— A  bicycle-racing  saucer- 
Hhap.d  tra.  k  of  r.lnfor.  .-,1  eoner.-t.-  r.eently  built  near  Zllrlch. 
Switzerland,  has  a  liiiKlh  of  one-third  kilometer  (1093.3  ft.), 
measured  12  in.  from  the  inner  edge  and  a  width  of  29V4  ft. 
on  the  slope.  The  middle  part  of  each  side  Is  straight  for  a 
length  of  119  ft.,  the  ends  are  circular  with  radius  86  ft.,  and 
the  Joining  portions  are  transition  curves  varying  in  radius 
of  Inside  edge  from  4.';5  ft.  to  80  ft,,  for  a  length  of  157  ft. 
The  track  Is  201  ft.  wide  and  440  ft.  long.  Inside  of  inner  edge. 
The  banking  was  computed  on  the  basis  of  30  ml.  per  hr. 
average  and  55  ml.  per  hr.  maximum  speed,  but  a  small  bank- 
ing Is  also  carried  along  the  stretches.  To  reduce  the  longi- 
tudinal slope  of  the  outer  part..  In  rising  up  to  the  banks  at 
the  turns,  the  inner  line  of  the  turns  Is  depressed  3  ft.  below 
the  Inner  line  of  the  stretches;  a  line  6  ft.  from  the  Inner  edge 
of  track  Is  level  throughout.  The  banking  Is  5.1  ft.  on  the 
stretches,  and  20.1  ft.  on  the  end  curves,  making  the  inclina- 
tions 187„  and  90%.  respectively.  At  the  turns  the  track  is 
widened  by  about  3  ft.  Inward  from  the  inner  edge,  and  here 
the    slope   curves   down    lo    horizontal,    as    may    be   seen    in    the 


A  = 


Solving    this    quadr 


itu 


equation   gives. 


I    2  A  C C_ 

"        \  tan  M        tan'  M        tan  M 
For    the    first    lot    at    the    corner    of    the    triangle    the   formula 
may    be    worked    out    separately    or    it    may    be    deduced    from 
the  above  by   putting  C    =    0,   in   either  case  giving  the   result 

X  =       T5 
\  tan 
When   working   toward    the   cornei-   instead    of  away    from 
it,    I.e..    when    the    unknown    altitude    is    less    than    the    known 
altitude,    certain    signs    in    the    formula    will    be    changed,    the 
result    being, 

_  C  _         ;'"     C"  _       2  A 

"  ~  tan  M        \'  tan'  M        tan  M 

A  New  Lead  Pipe-Joint — The  various  troubles  in  making 
the  standard  poured  lead  joint  in  cast-iron  pipe  lines  are  over- 
come by  a  wedged  lead  joint  brought  out  recently  by  a  French- 
man, L.  Bill*,  of  37  Grande  Rue,  Nogent-sur-Marne,  France. 
The  sketch  herewith,  showing  three  forms  of  the  joint  as 
applied  to  bell-and-spigot  pipe,  illustrates  its  nature. 

The  lead  wedge  rings  may,  of  course,  be  applied  to  sleeve 
joints  on  steel  or  east-iron  pipe  as  readily  as  to  bell  joints. 
The  sketches  explain  themselves.     Tlie  small-size  type,  having 


(ready  to  calk)  (finished) 

small-size  joint 


MEDIUM-SIZE   JOINT  LAROE'SIZE    JOINT 

RiLI.k'.s    I'll-K  .loiXT.      MaDIC    with    LhaD    \VF.IJ(ii:-RIXGS 

a  single  wedge,  is  to  be  used  for  pipe  2  to  6  in.  diameter;  the 
medium-size  type,  with  two-taper  wedge,  as  recommended  for 
bell  joints  of  7-in.  to  22-in.  pipe  and  for  sleeve  joints  on  pipe 
up  to  48  in.;  the  large  size,  using  two  short  wedges  in  series, 
is  for  bell-joint  pipe  above  22-in.  diameter  and  for  sleeve- 
Joint  pipe  above  48-in.  diameter.  These  joints  have  been  test- 
ed to  high  pressures  successfully.  The  city  of  Paris  is  soon 
to  l.Ty  a  water  main  with  Bill6  joints,  it  is  reported.  The  in- 
ventor claims  a  saving  of  8%  to  15</r  over  poured  lead  Joints. 


Section  of  Ki.;ixFOiici:D-coNCRETE  Cycling  Thack  ox 
Baxk 

section  sketch.  A  small  part  of  the  track  rests  directly  on 
the  ground;  in  this  portion  7  in.  of  broken  stone  leveled  off 
with  2-in.  concrete  serves  as  the  foundation  for  a  3^4-in. 
reintorced-concrete  slab,  edged  by  12x20-in.  reinforced-con- 
crete  beams.  The  rest  of  the  track  (except  the  turns)  is 
formed  of  a  3>4-in.  slab  on  reinforced-concrete  cross-frames 
set  into  the  flil.  The  turns  are  of  similar  construction  without 
fill,  and  carry  seat  banks  on  a  cantilever  projection  at  the 
upper  side,  as  shown  by  sectional  sketch.  A  1-in.  wearing 
surface  of  1 :  3  cement  mortar  tops  oft  the  slab.  A  full  descrip- 
tion of  the  track  is  given  in  "Schweizerische  Bauzeitung"  of 
Dec.    7.    1912. 

A   Diagram  for  Area  of  Railway 
Culvert  Openings 

By  T.  J.  Wkight,  ,Iu.* 

I  am  pleased  to  .send  you  herewith  a  blueprint  of  a 
diagram  for  the  graphical  solution  of  the  Wentworth 
formula  for  determining  area  of  culvert  opening  required 
to  tarry  run-otr  from  any  given  area  up  to  1,0()(),000 
acres.  We  have  found  that  this  saves  considerable  time 
and  it  may  possibly  be  of  interest  to  those  of  your  readers 
who  are  working  in  districts  whore  the  formula  is  ap- 
plicable. 

The  Weiitworlii  fdrmulaf  is  in  use  by  the  Xorfolk  & 
Western  T?y.  on  that  jiart  of  the  line  lying  between  the 

•Engineering  Department,  Piedmont  &  Northern  Lines, 
Charlotte.  N.    C. 

tThe  Wentworth  formula:  a  =  di,  where  a  is  the  sec- 
tional area  of  the  waterway,  in  square  feet,  and  d  is  the 
tlrainage  area,  in  acres.  This  formula  was  derived  in  con- 
nection with  work  on  the  Norfolk  &  Western  Ry.,  and  is 
especially  fitted  to  the  conditions  in  the  southeastern  states. 
In  cases  of  less  rainfall,  or  if  the  ground  be  quite  flat,  the 
autlior  states  tliat  the  two-thirds  power  of  the  drainage  area 
is  too  great  for  the  square  feet  of  area  needed  in  the  water- 
way. In  the  observations  of  Mr.  Wentworth,  60%  of  the 
resulting  area   may  be  talten  as   the   lower  limit. 
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slopes  of  the  Blue  Eidge  and  the  Ohio  Eiver,  and  owing 
to  the  fact  that  its  iise  has  been  limited  to  this  section 
(or  others  of  similar  topography)  no  rainfall  or  run-off 
factors  have  been  necessary.  It  is  discussed  by  Mr. 
Churchill,  Chief  Engineer  of  the  X.  &  W.  Ry.,  and  by 
Mr.  Wentworth,  on  pp.  35  and  143  of  Bulletin  108. 
American  Railway  Engineering  Association.  It  is  dis- 
cussed also  on  p."  492  of  Part  3,  Vol.  12.  of  the  1911 
Proceedings  of  the  Association. 

I  recently  figured  openings  required  for  five  streams  at 
points  between  Greenville  and  Spartanburg,  S.  C.  I 
used  the  Wentworth  formula  and  checked  the  results  by 
assuming  a  run-off  of  100  cu.ft.  per  sec.  per  sq.mi.,  with  a 
mean  velocity  of  the  stream  of  5  ft.  per  sec.  These  as- 
sumptions are  warranted.  I  think,  by  the  U.  S.  Geologi- 
cal Survey  report  on  the  Pacolet  River  flood  of  1903. 
(Water  Supply  and  Irrigation  Paper  Xo.  96.)  The  re- 
sults were  as  given  in  the  accompanying  table.  It  has 
been  my  experience  in  general,  that  the  formula  gives 
reliable  results  in  the  hilly  country  of  the  Virginias  and 
in  the  Piedmont  district  of  the  Carolinas.  In  every  case, 
however,  consideration  must  be  given  to  local  conditions. 

T.\BLE  OF  COMPAR.\TIVE  COMPUTATIONS  OF  CULVERT  OPENINGS 


Fair  Forest  Creek 
North  TiKer  River 
Middle  Tiger  Rive 
.South  Tiger  River 
Enoree  River 


ined 

Opening  required.,  sq.ft 

Acres 

Wentworth 

Assumed 

Formula 

Data 

7.C80 

.390 

240 

30,080 

960 

940 

34,.560 

1050 

1080 

47,360 

1300 

1480 

37.760 

1130 

1180 

Example  of  Use  of  Diagram — Find  the  area  of  cul- 
vert required  to  drain  440  acres.  Enter  the  diagram  at 
bottom  at  4.4,  and  follow  the  vertical  line  to  intersection 
with  diagonal  line  marked  lOO-KiOO  acres  (440  being 
between  these  limits).  Thence  follow  the  horizontal  line 
to  the  border,  which  will  be  found  to  reach  point  5.8. 
Since  the  result  must  lie  between  21.5  and  100  sq.ft.,  the 
required  area  of  culvert  opening  is  58  sq.ft.  For  4400 
acres,  enter  the  diagram  as  before,  but  follow  the  vertical 
line  to  the  diagonal  line  marked  1000-10,000  acres; 
thence  follow  the  horizontal  line,  and  the  result  is  2G9 
sq.ft. 


1  Z  3  A.        5       6      7    a    9  10 

ENA.Niot  Acrea,    Drained 

JJi.\<;ii.\.M  ion  Di;iEiiiiiNiNQ  the  Area  of  Railway 

CULVEIITS 
tliiinoU   on    thr    Wi-ntworth   Formula) 


Standard  Sizes  of  Conduits  for  Electric 
Conductors 

The  use  of  steel-pipe  conduits  for  the  protection  of  all 
sorts  of  electric-service  wires  in  building  construction  is 
greatly  increasing.  Practice  is  known  to  vary,  from  the 
use  of  smaller  sizes  than  desirable  for  ease  of  drawing 
in,  to  the  use  of  extravagantly  large  diameters.  To  estab- 
lish a  standard  practice  in  the  use  of  sizes  neither  over- 
economical  nor  extravagant,  the  Xational  Electrical 
Contractors'  Association  has  adopted  tables  and  charts 
of  sizes  of  conduit  which  it  recommends  for  general  use. 

The  tables  show  in  conden.sed  space  all  proper  sizes 
from  that  for  one  Xo.  14  wire  up  to  four  500,000  cire.- 
mil.  and  three  2,000,000-circ.-mil.  conductors.  There  are 
also  data  for  three-wire  convertible  systems,  single-wire 
combinations,  signal  and  telephone  circuits.  The  charts 
show  full-size  cross-sections  of  conduit  with  the  various 
conductors  in  place.  The  several  charts  are  mounted  on 
heavy  board  for  hanging,  and  are  sold  by  W.  H.  Mortoi;, 
Secretary  of  the  Xational  Electrical  Contractors'  Associa- 
tion, 41  Martin  Bldg.,  Utica.  X.  Y.  We  have  reprinted 
in  the  accompanying  table  ( coiiyrighted  and  used  by  per- 
mission) the  association's  data  on  ordinary  and  tele- 
])hone  systems. 

.STANDARD  SIZE  OF  CONDUITS  FOR  THK  lNST.\L,LATION 
OF   WIRES    AND    CABLES 

(As  adopted  and  recommended  bv  the  National  Electrical 
Contractors'  Association  of  the  United  States.  Copyrighted 
and    used    bv    permission). 

Conduit  sizes  based  on  the  use  of  not  more  than  three  90" 
elbows  in  runs  taking  up  to  and  including  No.  10  wires:  and 
two  elbows  for  wires  larger  than  No.  10.  Wire  No.  8  and 
larger  are  stranded. 

NUMBER  OF  WIRES  IN  SYSTEM 


One  w 

re  in  a 

Two  wi 

res  in  a   Three 

wiie<  in  a 

Four  w 

res  in 

duit 

a  conduit 

.Size 

Cap'v 

Size  conduit, in 

Size  conduit.in.  Size  ronduit.in 

Size  cond.,  in. 

B.  &  S. 

Amps. 

Infl. 

Exfl. 

Infl. 

Exfl.       Infl. 

Exfl. 

Infl. 

Exfl 

14 

12 

} 

0.84 

i 

0 ,  84             } 

0.84 

J 

1  ()5 

12 

17 

0.84 

1.05             i 

1.05 

J 

1.05 

10 

24 

1 

0.84 

1 

1.05             i 

1.05 

1 

1.31 

8 

33 

^ 

0.84 

1.31           1 

1.31 

1 

1.31 

6 

46 

1 

0.84 

1.31           U 

l.tiO 

u 

1.U6 

5 

54 

2 

1.05 

1.66          li 

1.66 

u 

1.66 

4 

65 

1 

1.05 

1.66          1} 

1.66 
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1.9 

3 

76 
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1.05 

1.66          U 

1.66 

li 

1.9 

2 

90 

J 

1.05 

I.(i6          li 

1.9 
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1.9 

1 

107 
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1 .  05 

1.9            11 

1.9 

2 

2.37 
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1.9            2 

2.37 

2.37 

00 

lao 

1 

1.31 

2.. 37          2 

2.37 

2 
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000 
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1 

1.31 

2.37         2 

2.37 

2 

2. 87 

0000 
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li 

1 .  66 

2 

2.37         2! 

2.87 

2 

2.87 
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2.")0,000 
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1.06 
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300.l)()f> 
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3.5 

31 

4.0 
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1) 

1.9 

3 

3.5           3) 

4.0 

70(I.(KX) 

.500 

2 

2.37 

3 

4.0           3) 

4.0 

S(X),(KX) 

550 

2 

2.. 37 

3 

4.0           4 

9<X).(XK) 

fiOO 
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6.50 
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2.37 
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1,2.->(>,(KX) 
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2.87 
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1,.W)(),(XH) 
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2.87 
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Proposed    Amendments    of  the   Patent 
Laws 

It  is  extrcmcl}'  doubtl'ul  whrthcr  nl  the  present  sliort 
session  of  Congress,  with  an  iMipeiKliiiji  cliange  in  the 
political  complexion  of  the  government,  any  legislation 
will  be  enacted  alVecting  the  United  States  jiatent  system. 
It  is  a  fact,  however,  that  numerous  bills  are  pending  be- 
fore Congress  and  have  been  pnshed  more  or  less  actively 
before  the  House  Committee  on  Patents,  which,  if  they 
were  made  law,  would  work  serious  injustice  and  harm 
to  American  inventors.  Ou  the  other  hand,  there  arc 
many  features  in  the  present  patent  system  and  in  the 
administration  of  the  patent  law  which  need  revision, 
both  in  the  interest  of  the  public  and  in  the  interest  of 
adequate  encouragement  to  the  development  of  new  in- 
ventions. 

The  use  of  patents  as  a  foundation  for  industrial  com- 
binations has  provoked  a  great  amount  of  j)ublic  opposi- 
tion. There  is  danger  that  this  opposition  may  bring 
about  sweeping  alterations  in  the  patent  system  which 
would  greatly  hamper  engineering  and  industrial  prog- 
ress. Ee.solutions  have  been  adopted  by  the  governing 
board  of  the  American  Institute  of  Electrical  Engineers 
and  are  pending  before  other  engineering  societies  which 
propose  that  the  whole  matter  of  patent-law  revision 
should  be  referred  by  Congress  to  a  commission,  "to  be 
made  up  of  unbiased,  independent,  non-partisan  men  of 
such  national  standing  as  will  command  the  respect  of 
the  whole  country.  Such  a  commission  would  hold  pub- 
lic hearings  and  make  a  thorough  and  careful  study  of 
the  American  patent  situation  and  would  nuike  a  report 
and  recommendations~to  Congress  for  such  changes,  if 
any,  as  might  appear  to  it  expedient." 

This  is  without  doubt  the  sane  and  sensible  way  of 
dealing  with  this  difficult  question.  If  Congress  enacts 
any  legislation  whatever  ou  the  patent  situation  at  this 
session,  it  is  to  be  hoped  that  it  may  take  this  form. 


A  Low  Record  Death  Rate  for 
New  York  City 

A  total  of  7;3,008  deaths  in  a  single  city  in  one  year 
seems  appalling  until  it  is  known  that  the  city  was  New 
York,  with  a  population  sufficiently  above  the  five  million 
to  bring  the  rate  per  1000  down  to  the  remarkably  low  fig- 
ure of  U.ll.  There  are  possibilities,  of  course,  that  the 
population  estimate  is  too  high  or  that  the  death  registra- 
tiori  was  incomplete,  but  there  seems  to  be  reasonable  basis 
for  confidence  in  both.  This  confidence  is  increased  when 
it  is  noted  that  the  total  number  of  deaths  in  1912  was 
2418  less  than  in  1911,  and  much  less  than  the  average 
for  the  ten  years  1903-11;  that  there  were  heavy  reduc- 
tions over  tlie  average  for  1902-11,  in  all  the  communica- 
ble diseases,  in  mortality  from  diarrheal  di.seases  under 
five  years  of  age,  and  in  infant  mortality ;  and  that  in  the 


large  iu>n-communicalilc  class  the  only  increases  in  1912, 
were  in  deaths  from  cancer,  homicide  and  organic  heart 
disease — the  latter  being  offset  by  a  decline  in  deaths  fiom 
ajioplexy  and  diseases  of  the  arteries. 

It  is  particularly  gratifying  to  note  that  the  typhoid- 
fever  death  rate  for  1912  was  ."54%  less  than  the  average 
lor  the  previou.s  decade  and  that  the  infant-mortality 
rate  for  the  year  was  only  105  per  1000  reported  births, 
the  lowest  ever  recorded. 

Record  death  rates  arc  also  re])orted  for  Pxistoii,  I'liila- 
delphia,  Washington,  Toronto  and  the  states  of  New  York 
and  Ciouneeticut.  After  allowing  for  favorable  weather 
conditions  in  1912,  a  goodly  part  of  this  decline  may  still 
be  credited  to  concerted  human  agencies. 

In  our  issue  of  Nov.  10,  1910  (p.  510),  we  discussed 
"The  Declining  Death  T?ate  and  the  Engineer."  We  were 
not  able,  of  course,  to  say  just  what  part  the  engineer  had 
played  in  bringing  the  death  rate  of  the  registration  area 
of  the  United  States  down  to  15  per  1000  for  the  year 
1909,  and  the  rates  for  England  and  Wales  to  14.5,  and 
of  London  to  14  for  the  same  year.  But  we  could  say 
with  confidence  that  the  engineer  had  played  an  important 
part  in  reducing  typhoid  fever  and  that  there  were 
further  possibilities  for  him  in  the  reduction  of  deaths 
from  accident,  and  from  various  other  causes,  as  well  as 
in  the  reduction  of  the  general  death  rate. 

Finally,  we  may  call  attention  to  the  fact  that  the  low 
death  rate  of  1912  for  New  York  city,  has  fallen  under 
the  administration  of  a  health  officer  who  is  at  least  a 
near-engineer,  Ernst  J.  Lederle,  a  sanitary  chemist,  long 
associated  with  health  work  in  New  York  City,  and 
once  before  during  this  decennial  of  falling  death 
rates  rates,  health  commissioner  of  New  York. 


Concerning  Railway  Drawbridges 

The  interesting  paper  in  this  issue  by  C.  E.  Smith, 
on  railway  drawbridges  over  rivers  having  limited  navi- 
gation, presents  some  facts  which  are  worth  further  study. 
The  principal  one  of  these  facts  to  which  we  wish  to 
direct  attention  is  that  in  the  eyes  of  the  law  traffic  by 
water  has  superior  rights  to  traffic  by  laud.  Just  why 
this  should  be  is  a  little  difficult  to  say.  The  probability 
is  that  since  the  water  highway  was  in  its  natural  state 
unhindered  by  any  bridges  crossing  it,  the  law  assumes 
that  the  users  of  the  water  highway  have  a  perpetual 
right  to  its  free  and  unhindered  navigation.  The  law 
assumes  apparently  that  this  right  is  of  the  same  nature 
as  a  property  right  aiul  hence  that  it  cannot  be  taken 
away  or  infringed  by  those  who  use  the  bridge  across  the 
stream  no  matter  how  numerous  they  may  be  or  how 
large  are  the  property  interests  involved. 

This  theory  of  the  law,  of  course,  harks  back  to  the 
time  when  the  water  highways  were  the  chief  avenues  of 
through  traffic  and  when  such  crude  bridges  as  crossed 
them  were  few  in  number  and  carried  for  the  most  part 
merely  local  traffic. 
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To  say  that  this  ancieut  theory  of  the  law  leads  to 
gross  absurdities  is  to  put  the  case  very  mildly.  It  is  for 
one  thing  a  contradiction  of  that  other  principle  of  law, 
well  recognized  to  be  a  sound  guide  in  most  matters — 
the  principle  of  the  greatest  good  to  the  greatest  number. 

If  a  man  from  Mars  were  to  visit  our  planet  he  would 
be  vastly  surprised  to  see  the  entire  traffic  on  a  busy 
trunk-line  railway  brought  to  a  standstill  at  a  certain 
point  in  order  to  allow  the  opening  of  a  drawbridge  and 
the  passage  through  it  of  some  old  scow  loaded,  perhaps, 
with  manure  or  some  similar  cheap  bulk  freight.  The 
scow  n>ay  come  along  just  at  a  time  when  the  rush  of 
suburban  traffic  is  iieavie.<t  in  the  morning  or  evening 
hours.  It  makes  no  diiTereiice:  ten  thousand  passengers 
must  suffer  delay  rather  than  the  scow  owner. 

At  another  city  the  man  from  Mars  would  find  a  bridge 
set  at  a  height  requiring  all  traffic  across  it — railway 
trains,  street  cars,  loaded  trucks,  foot  passengers — to 
climb  up  10  or  20  ft.  of  extra  height,  necessitating  steep 
g^ade-s  on  the  approaches,  rather  than  compel  the  own- 
ers of  a  few  boats  navigating  beneath  the  bridge  to  so 
construct  their  craft  as  to  be  able  to  pass  under  it  with 
less  head  room. 

Tie  would  see,  as  narrated  in  the  cases  cited  by  Mr. 
Smith,  a  railway  constructing  a  bridge  across  a  stream 
on  which  boat.s  ])ass  up  or  down  barely  once  in  a  week. 
But  la-cause  the  boat  has  a  vested  right  and  can  mulct 
the  railway  for  every  obstruction  that  may  be  ]ilaced  in 
the  way  of  its  free  pa.«sige,  the  man  from  Mars  would 
see  boats  coming  past  there  every  day  on  a' chance  that 
some  obstruction  to  their  i)assage  as  a  result  of  the  con- 
struction work  might  give  them  foundation  for  a  dam- 
age claim  again.st  the  railway  company. 

l'erha|)s  it  may  seem  like  tilting  at  a  windmill  to  pro- 
pose dicturbiug  a  vested  right  of  such  long  standing;  but 
we  believe  the  only  rea.«on  why  this  vested  right  has  en- 
durerl  so  long  is  because  the  public  has  no  appreciation 
of  the  fact  that  its  maintenance  is  contrary  to  the  public 
interest,  and,  in  fact,  results  in  an  enormous  public- 
injury. 

It  is  a  fact  that  every  drawbridge  opening  in  a  rail- 
way line  costs  the  railway  a  large  sum  to  construct  anil 
to  maintain  it.  The  draw  span  and  its  machinery  must 
l)e,  alKjve  all  things,  reliable;  it  may  be  opened  for  the 
pa.xsage  of  vessels  only  once  a  week  or  once  a  month,  but 
its  construction  must  be  such  that  so  far  as  human  in- 
genuity and  vigilance  can  contrive,  the  bridge  will  be 
absolutely  certain  to  close  and  open  when  the  necessity 
arises.  All  this  costs  money,  not  only  in  the  original 
construction,  but  in  maintenance  and  inspection  and  in 
attendancf,  for  every  drawbridge?  requires  attendants  and 
unless  traffic  on  the  stream  which  it  crosses  is  conlined  to 
the  daylight  hours,  there  iiuist  be  two  or  even  three 
shifts  of  attendants  to  lie  on  hand  whenever  necessity  for 
opening  the  bridge  may  arise. 

Again,  every  drawbridge  is  a  iK)tentiHl  caus<'  of  serious 
disaHtcr.  Home  r»f  the  worst  railway  wrecks  on  record 
have  lMK>n  due  to  trains  jilunging  into  an  open  draw 
Every  drawbridge  shoulrl  Iw  provided  with  a  thr)rough 
system  of  signaling  and  interlcnking  for  the  protection 
of  the  traveling  public.  This  must  all  be  ins|>ceted  and 
mnintnined  in  piTfect  order  at  all  times. 

'F'lie  [)ublic  is  oblivious  to  all  this  U-cause  it  fancies 
that  the  biinh-n  which  is  involved  rests  u[)on  the  rail- 
way companies.    The  public  forgets  that  the  railway  has 


in  the  long  run  to  obtain  the  money  for  each  and  every 
expense  that  it  incurs  by  collecting  it  from  travelers  and 
.shippers.  In  the  long  run  the  cost  of  building  and  oper- 
ating drawbridges,  as  well  as  the  necessary  risk  involved 
in  their  tise,  must  be  borne  by  the  public. 

The  case  is,  in  fact,  exactly  the  same  as  if  the  rail- 
ways were  owned  by  the  government.  Whenever  the  pub- 
lic awakens  to  the  idea  that  in  considering  the  relative 
rights  of  transportation  by  land  and  by  water  where  the 
two  routes  conflict,  the  principle  of  the  greatest  good  to 
the  greatest  number  should  govern  and  not  the  principle 
of  vested  rights— wlien  that  comes  to  be  realized  we  shall 
.see  a  change  in  our  present  laws  governing  drawbridge 
construction  and  operation. 

We  are  not,  of  course,  urging  by  any  means  that  all 
drawbridges  should  be  made  fixed  spans,  or  that  rail- 
ways over  rivers  or  street  bridges  across  them  should  be 
allowed  to  unreasonably  obstruct  the  waterways  beneath, 
even  though  the  land  traffic  may  be  hundreds  or  thou- 
•sands  of  times  as  great  as  the  water  traffic.  What  we 
do  urge  is  that  the  law  should  be  so  modified  that  com- 
mon sense  and  reason  may  take  the  place  of  the  present 
])rinciple  of  vested  rights. 

As  a  result  of  the  recent  agitation  to  revive  inland 
navigation,  there  have  been  ca-ses  in  the  West  where  rail- 
way bridges  across  streams  in  which  a  boat  had  not  run 
for  years  have  been  obliged  to  have  {)arts  temporarily 
removed  becau.se  of  the  whim  of  some  entliusiast  who 
wanted  to  run  a  boat  up  a  channel  long  since  abandoned. 

There  are  ca.ses  where  a  railway  could  well  afford  to 
carry  on,  free  of  charge,  the  entire  transportation  work 
done  by  a  river  steamboat  rather  than  incur  the  expense 
of  building  and  operating  a  drawspau. 

There  are  other  cases  where  a  drawbridge  opening 
originally  made  to  accommodate  a  considerable  water 
traffic,  now  accommodates  so  few  vessels  that  restrictions 
as  to  the  time  of  its  opening  would  save  delays  to  many 
thou.sands  of  pa.ssengers  every  year  and  a  large  amount 
of  money  to  the  railway  company  by  reducing  the  hind- 
rance to  traffic  movement. 


The  Control  of  Banking  over  Industry 

The  ])roceedings  of  the  so  called  Money  Trust  In- 
vestigating Committee  of  Congress  have  served  to  direct 
public  attention  recently  to  some  very  important  prob- 
lems in  connection  with  finance,  economics,  industry  and 
trade.  It  is  not  inapi)ropriatc,  we  believe,  that  some  of 
these  matters  should  be  discussed  in  the  columns  of  an 
engineering  journal  inasnnich  as  a  very  large  proportion 
of  our  industrial  and  transportation  enterjiri.ses  are  ad- 
ministered by  engineers.  In  all  construction  work  the 
financing  is  a  preliminary  stage,  which  nnist  be  passed 
through  before  the  engineer  can  undertake  his  work. 
Upon  the  way  in  which  this  financing  is  done  the  char- 
acter of  Uw  engineering  work  \cry  largely  (lci>ends. 

More  than  this,  the  problem  of  public  control  by  legis- 
lative process  or  executive  action  is  not  only  dominant  in 
connection  with  common  carriers  and  all  the  so  called 
public-utility  corporations,  but  is  being  largely  extendcfl 
in  connection  with  manufacturing  enterprise  of  various 
sorts.  And  this  public  control  has  to  be  elfectcd  to  a  large 
extent  through  engineers. 

One  drK's  not  have  to  view  I  he  money-trust  agitation 
with  a  prejudice  excited  by  flaming  headlines  in  .«ensa- 


Jnmiarv  2:].  1913 


ENO  1  N  K  K  I!  I  N  (;     \  ].;  \v  S 


177 


tuimil  newsp!i]iors  iii  order  In  rciilizi^  (lial  iIkmc  ani  sdiiic 
vorv  serious  and  iiiiportaiil  problcnis  for  Aiiicriiaii  biisi- 
iR'ss  men  and  American  citizens  to  solve,  ii"  we  are  reailv 
to  maintain  tliat  freedom  of  opportunity  and  that  scpiare 
deal  which  have  lieen  held  up  as  ideals  hy  leaders  of 
puhlic  tliouffht. 

All  well  informed  business  men  understand  that  the 
business  of  bankiiiff,  properly  conducted,  renders  a  great 
and  a  necessary  serv  ice  to  the  business  community.  It  is 
well  recogni/.cd,  also,  lliat  a  certain  amount  of  concentra- 
tion of  banking  capital  is  essential  to  handle  the  large- 
scale  financial  operations  which  are  a  necessary  accom- 
paniment of  the  large-scale  industrial  and  trans])ortation 
units  of  the  present  day.  But  when  the  man  who  is  by 
general  consent  the  most  prominent  figure  at  the  financial 
center  of  the  United  States  frankly  admits  that  consoli- 
dation of  hanking  capital  has  gone  about  far  enough  and 
that  this  consolidation  at  its  jjresent  stage,  if  administered 
by  bad  or  incompetent  men  might  wreck  the  country,  it 
is  surely  time  for  thinking  men  to  inquire  as  to  the  con- 
ditions iinder  which  we  are  living  and  working. 

[t  is  certain  that  the  jnddic  receives  with  no  satis- 
faction these  revelations  of  vast  power,  and  of  the  huge 
profits  which  are  being  made  by  these  past  masters  of 
finance.  Xotwithstan<ling  the  assurances  that  conditions 
are  all  right  becau.se  the  men  who  are  in  control  are  good 
men,  the  puhlic  is  without  doubt  exceedingly  skeptical 
as  to  whether  these  men  are  good  enough  to  wield  such 
great  powers.  It  is  e.xceedingly  skeptical  as  to  whether 
the  huge  profits  which  are  flowing  into  the  vaults  of  a 
few  Wall  Street  banking  liouses  as  a  tribute  paid  by  the 
indu.stries  in  fifty  states  of  the  Union  and  a  world-wide 
commerce  do  not  represent  a  return  out  of  all  jiroportion 
to  the  service  rendered. 

It  must  be  clearly  understood  that  the  present  concen- 
tration of  power  in  the  hands  of  a  few  Wall  St.  finan- 
ciers is  one  of  the  penalties  the  public  h,-.s  to  pay  for 
the  carnival  of  consolidation  which  went  on  in  the  early 
years  of  the  20th  century.  Whether  the  results  of  that 
consolidation  were  good  or  evil,  we  need  not  now  stop 
to  discuss.  We  need  only  direct  attention  to  the  fact  that 
when  a  banking  firm  had  financed  the  purchase  of  20, 
or  40,  or  more  mills  engaged  in  an  industry  and  estab- 
lished a  central  organization  for  carrying  on  their  opera- 
tions, the  banking  firm  was  obliged  to  undertake  more 
or  less  responsibility  for  the  conduct  of  the  organization. 
The  public  which  had  bought  tlie  stocks  and  bonds  largely 
on  the  strength  of  the  banker's  reputation  looked  to  the 
banker  to  see  that  the  promised  returns  on  these  securities 
were  obtained.  Almost  automatically,  therefore,  the 
banker  came  into  control  of  a  property  of  which  in  many 
ca.ses  he  owned  comparatively  little.  It  was  the  banking 
firm,  naturally,  which  sought  the  proxies  of  the  stock- 
holders and  could  obtain  them  far  more  readily  than 
anyone  else.  It  was  the  banking  firm,  therefore,  which 
selected  the  board  of  directors  of  the  new  trust  and  who 
not  seldom  instructed  this  board  what  officers  it  should 
choose  and  what  policies  it  should  pursue. 

If  anyone  thinks  that  this  was  on  the  whole  a  great 
benefit  to  American  industry,  it  would  be  well  for  him 
to  contemplate  the  long  list  of  bankru])tcies  and  receiver- 
shi])s  which  followed  in  the  train  of  that  financial  carni- 
val of  1900  to  1906.  If  this  be  not  suflficiently  convincing, 
he  is  invited  to  review  the  situation  in  which  American 
industry  finds  itself  today.    Is  it  any  wonder  that  wealth 


gravitates  into  the  hnndH  of  a  few  men?  What  other  re- 
sult could  he  ex])ected  when  unlimited  powern  Imvc  been 
placed  in  their  hands? 

One  is  amazed,  perhajjs,  at  the  enornuniH  volume  of  the 
deposits  held  by  u  few  great  ImnkH  at  the  fiminciul  center. 
Seven  of  them  have  combined  deposits  of  $  I, •100,000,(100. 
Whence  come  these  enormous  sums  of  money?  Doca 
anyone  imagine  that  this  huge  volume  of  deposits  is 
concentrated  in  these  banks  as  a  result  of  open  competi- 
tion with  their  business  rivals?  Is  the  service  rendered 
by  these  banks  to  their  customers  so  superior,  is  the  per- 
sonality of  their  officers  so  attractive,  or  what  is  the  rca- 
s(»n  that  so  large  a  proportion  of  the  total  banking 
capital  of  the  United  States  is  concentrated  in  the  handH 
of  a  half  dozen  great  institutions  located  at  this  financial 
center  ? 

There  is  no  great  difficulty  in  solving  the  mystery  when 
it  is  perceived  that  a  large  projjortion  of  these  deposits 
are  under  the  banker's  own  control.  The  directors  which 
he  places  in  office  fully  understand  where  their  com- 
panies' surjjlus  funds  are  to  be  concentrated. 

Why  do  those  who  seek  to  establish  new  enterprises  in 
the  smaller  cities  of  the  country  find  it  necessary  to 
come  to  Xew  York  and  go  hat  in  hand  to  the  bond  houses 
in  order  to  obtain  cajiital?  Is  it  not,  in  part  at  least, 
because  the  capital,  which  thirty  years  ago  the  local  mill, 
or  shop,  or  factory  use<l  to  deposit  in  its  own  local  bank,  is 
now  kept  at  the  financial  center,  where  the  people  who 
control  the  organization  that  owns  what  was  formerly 
the  local  mill  or  factory  can  use  it  for  their  own  pur- 
poses ? 

This,  however,  is  oidy  the  beginiung.  If  truth  mu.st  be 
told,  it  is  probable  that  the  enormous  j)rofits  .scooped  in 
so  easily  by  the  high-finance  manipulators  of  ten  years 
ago  have  permanently  spoiled  them,  so  that  they  are 
no  longer  satisfied  with  the  legitimate  profit  to  "be 
gained  by  legitimate  banking.  What  corporation  nowa- 
days attempts  to  obtain  money  by  offering  its  own  stock 
and  bonds  to  its  stockholders  and  to  the  ])ublic  when  it 
desires  to  obtain  additioiuil  capital?  Where  would  there 
be  any  opportunity  for  profits  to  the  bankers  if  this  plan 
of  financing  were  followed?  The  corporation  may  be  in 
ever  so  good  a, position  financially,  the  financial  operation 
may  be  nothing  more  than  exchanging  new  notes  for  old, 
or  new  bonds  for  old  ones;  it  must,  nevertheless,  be  done 
through  the  bankers. 

We  are  well  aware  that  there  are  arguments  in  favor 
of  such  a  course  in  many  instances,  and  it  may  even  be 
that  there  is  in  some  cases  a  certain  amount  of  compe- 
tition between  some  of  the  smaller  banking  houses  for 
such  financial  business.  But  where  a  banking  house  con- 
trols a  corporation,  names  its  directors,  and  does  its 
financing,  who  is  to  say  how  large  a  slice  out  of  the  cor- 
poration's treasury  should  be  awarded  to  the  banking 
house  as  its  commission  ?  One  does  not  require  a  Ion"- 
memory  to  recall  some  famous  (or  infamous)  instances 
of  this  sort  of  robbery  of  investors  which  filled  the  honest 
men  and  honest  bankers  of  Wall  Street  (for  there  are 
many  such  there)  with  high  indignation. 

And  we  may  say  here  parenthetically  that  if  one  wishes 
to  hear  a  scathing  arraignment  of  the  "money  trusP 
situation  it  is  not  necessary  to  go  to  the  halls  of  Con- 
gress, nor  to  Texas,  nor  to  Arkan.«as,  nor  Nebraska.  One 
can  obtain  far  more  definite  knowledge  as  to  the  real  evils 
in  connection   with  concentrated  financial  control  from 
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men  of  high  reputation  for  honesty  and  probity,  who 
have  done  business  in  Wall  St.  for  many  years,  and  who 
know  from  first-hand  knowledge  how  the  game  is  played. 

There  is  a  comparatively  recent  Wall  Street  invention 
which  has  never  been  the  subject  of  a  patent,  but  which 
as  a  profit-yielding  machine  to  the  banking  fraternity 
beats  anything  in  the  entire  range  of  mechanical  engi- 
neering.   This  invention  is  known  as  the  short  term  note. 

Its  use  on  a  large  scale  for  corporation  financing  began 
about  half  a  dozen  years  ago.  At  that  time  it  was  alleged 
that  the  public  would  no  longer  subscribe  for  additional 
stock  issues  and  would  only  purchase  bonds  at  a  rate 
of  interest  higher  than  it  seemed  advisable  for  the  com- 
panies to  pay  as  a  fixed  charge.  It  was  at  that  time  de- 
clared, very  likely  in  entire  honest}-,  that  instead  of  selling 
bonds  at  perhaps  ^i%  or  even  014%  to  run  for  a  period  of 
ten  years  or  more,  it  was  Ijetter  for  corporations  to  pro- 
vide for  their  immediate  financial  necessities  by  issuing 
rotes  for  short  terms,  and  before  these  notes  came  due  it 
was  argued  that  interest  rates  would  go  down  and  the 
bond  market  would  improve  so  that  the  financial  necessi- 
ties of  the  companies  could  be  provided  for  on  better 
terms. 

That  was  half  a  dozen  years  ago.  but  the  short-tejm 
note  is  with  us  yet.  In  fact,  some  hundreds  of  millions 
of  dollars  of  the  obligations  of  corporations  controlled  in 
Wall  St.  is  represented  by  short-term  notes.  Corpora- 
tions not  subject  to  Wall  St.  control  are  able  to  sell  bonds, 
at  a  higher  rate  of  interest,  it  is  true,  than  jjrevailed  in 
the  '90'8,  but  so  far  as  can  be  .«een,  this  higher  rate  of 
interest  is  likely  to  be  with  us  for  years  to  come  and 
perhaps  for  many  years  to  come. 

Whenever  these  short-term  notes  become  due,  the  com- 
pany raises  the  money  to  pay  them  by  issuing  another  lot 
of  short-term  notes,  selling  them  to  the  banker,  of  course, 
who  sells  them  to  the  public  and  rea])s  his  commission  011 
the  transaction. 

It  will  1)6  seen  by  this  wonderfully  simj)le  invention 
that  instead  of  securing  one  commission  on  an  issue  of 
bonds  which  may  run  for  10,  or  20,  or  oO  years  before 
maturity,  the  invention  of  the  short-term  note  enables  the 
banker  to  e.xact  a  percentage  on  the  flebt  of  the  corpora- 
tions he  controls  every  one,  or  two,  or  three  years,  when- 
ever their  issues  of  short-term  notes  fall  due. 

There  are  other  ramifications  in  connection  with  the 
concentration  of  control  of  which  it  would  be  difficult  to 
cite^jjecific  instances  in  print,  but  which  are  well  known 
to  many  who  hold  executive  positions  in  connection  with 
industrial  and  transportation  enterprises.  It  is,  of  course, 
evident  that  when  the  «une  interest  controls  a  railway 
and  also  controls  an  industrial  plant,  or  a  dozen  industrial 
plants  from  wliii'h  that  railway  makes  large  ])urchases, 
it  is  to  be  exiM-ctcd  that  tin?  railway  patronage  will  go  to 
them!  |)lants  rather  than  to  th<-ir  competitors.  It  may 
even  l)0  for  the  interest  of  the  directing  jiowcr  that  the 
manufacturing  company  shall  make  large  jtroflts  and  the 
railway  company  small  ones,  or  the  reverse  may  be  the 
caw. 

Probably  the  diHtingiiislied  fiiuinciers  who  testified  be- 
fore the  Pujo  Committ*-*'  would  i-laim  that  the  men  who 
wield  this  enormous  powr-r  are  such  g(M)d  men  that  noth- 
inif  of  this  unrighteous  sort  ever  actually  happeiiH.  Those 
who  hold  high  executive  positions  in  some  of  our  corpora- 
tions might  tell  a  difTerent  story  if  the  secrets  of  all 
hearts  were  revealed;  hut  it  is  at  least  indisinitable  that 


this  concentration  of  control  which  we  are  discussing 
makes  a  possible  a  most  .serious  limitation  in  the  field  of 
equal  opportunity  in  the  not  unthinkable  case  that  bad 
men  might  come  to  wield  this  enormous  power. 

Much  more  might  be  said  with  respect  to  this  matter ; 
but  there  is  another  equally  serious  aspect  of  banking 
consolidation  which  deserves  consideration.  Not  alone 
has  the  progress  of  consolidation  of  banking  concentrated 
banking  capital  in  Xew  York,  but  the  exploits  of  high 
finance  in  banking  circles  have  in  a  large  degree  spoiled 
the  banking  fraternity  for  the  pursuit  of  legitimate  and 
conservative  banking  and  have  led  bankers  everywhere 
to  emulate  the  methods  of  the  Wall  St.  promoter.  In 
an  address  delivered  by  John  Harsen  Rhoades,  himself 
a  Wall  St.  banker,  before  the  Xew  York  City  Finance 
Forum  last  month  the  following  incident  is  recorded: 

Let  me  teU  you  another  story:  Just  previous  to  the  panic 
of  1907  my  firm,  a  borrower  of  money  from  a  large  trust  com- 
pany, was  informed  that  the  rate  on  the  loan  had  been  raised 
to  50%.  The  collateral  consisted  of  gilt-edged  bonds,  and 
the  loan  had  been  standing  for  some  time.  Knowing  one  of 
its  officers — as  a  matter  of  fact — a  personal  friend,  I  called 
upon  him,  and  among  other  things  said:  "Is  not  my  credit 
sufHciently  good  to  warrant  a  lower  rate  than  50%?  You 
are  a  lender  of  money  with  a  service  to  perform.  Do  you 
think  it  just  to  bleed  me?" 

He  replied:  "I  agree  that  such  rates  seem  extortionate; 
but  we  are  not  facing  a  theory  but  a  condition,  and  it  Is  the 
duty  of  an  officer  of  this  company  to  its  stockholders  to  take 
advantage   of  every   opening   that   presents   itself." 

Now,  gentlemen,  from  his  standpoint  he  was  not  dishonest, 
nor  was  he  doing  wrong.  He  was  merely  taking  advantage 
of  his  opportunities.  The  fault  lies  where?  Not  with  him. 
but  with  his  conception  of  his  duty  to  his  stockholders  versus 
service  to  the  public  and  with  a  banking  system  that  invited 
him  to  do  as  he  did. 

This  incident  related  by  Mr.  Rhoades,  it  seems  to  us, 
emphasizes  the  wrong  position  in  which  the  banking 
business  stands  today.  Under  a  proper  banking  system 
the  ideal  should  not  be  the  rolling  up  of  20%,  or  40%, 
or  100%  dividends  for  the  holders  of  bank  stock  in  the 
manner  for  which  Wail  St.  has  set  a  precedent. 

It  is  argued  that  the  bank  has  a  right  to  take  any  rate 
of  interest  which  the  borrower  is  willing  to  pay,  and  that 
the  law  of  supply  and  demand  should  govern.  The  flaw 
in  this  argument  lies  in  the  fact  tiuit  to  a  large  extent  the 
supply  is  in  the  control  of  the  lender,  and  that  by  creat- 
ing a  condition  of  apparent  scarcity  he  can  make  the  rate 
of  interest  depend  upon  the  borrower's  necestiitips  and 
not  at  all  upon  the  relation  between  supply  and  demand. 

It  is  surely  a  higher  conception  of  tiie  banker  to  con- 
sider him  as  a  semipublic  official,  intrusted  by  the  com- 
munity with  a  reservoir  of  ca])ital  and  credit,  and  with 
the  judicial  responsibility  upon  him  of  treating  with 
absolute  fairness  and  impartiality  all  the  interests  in  the 
community.  Such  a  bank  and  such  a  banker  renders  a 
community  an  enormous  juibiic  service,  but  the  banks 
and  bankers  which  aim  to  be  the  masters  instead  of  the 
servants  of  the  ])ublic  can  bring  a  community  or  a  iintiou 
to  disaster. 

As  to  what  remedies  are  available  for  the  condition  of 
affairs  which  we  set  forth,  we  shall  not  at  this  time  dis- 
cuss. That  the  situation  is  one  exceedingly  diflicult  to 
better  by  any  sort  of  governmental  control  will  be  ad- 
mitted by  all  who  have  given  careful  study  to  the  matter. 

The  first  step,  however,  is  to  understand  the  situation 
whi<'h  at  |)resent  exists,  and  the  obstacles  which  stand  in 
the  way  of  that  equality  of  opportunity  which  the  pul)lic 
demands,  ami  properly  demands,  slioulil  ])revail. 


.Tainiary  23,  1013  E  \  f I  1  \  !•;  I-;  IM  NM:     N  K  W  S 

lllliliiiiilllllllllllllllilil Ill Ill nil iiiiiiiiiiiiiiiiiiiiii II II iiiiiiiiiii 11,1 iiiiiiiiiiiiiiniiiiiiiiiiii ,1111111,11,1,1 „,„„,„„„„ „,„„„„„„ , 


179 


LETTERS    TO     THE     EDITOR 


I irnii '«««' I " I" II" " I iiiiiiiiiiiiiiiiiiiiiiii I I iiiiiiiinn iiiiiiiiiiiiiiiiiiiiiiiinn niiinnin iiiiiii,iiiiiii„„„ii,i,imim„„i,, 

Compound  Rails  on  Chicago  Street 
Railways 

Sir — In  ExGiNiCKHiNG  Xinvs  of  Sept.  2K,  1911,  and 
Feb.  1,  1912,  the  writer  gave  .some  detail.^  in  relation  to 
the  first  mile  of  compound  rails  of  the  Romapac  system* 
installed  in  Chicago.  Since  the  latter  date,  three  more 
miles  have  been  laid  for  the  Chicago  City  Ry.  Co.  and 
the  Chicago  Railways  Co..  and  further  tests  have  been 
made  of  the  completed  rail. 

The  basis  of  the  system  is  the  crimping  of  the  flanges 
o(  the  channel-sha]ied  head  section  onto  the  bulb  of  the 
base  section  in  such  a  manner  as  to  convert  the  depend- 
ing flanges  of  the  former  into  springs.  This  is  effected  by 
causing  a  cold  flowing  of  the  metal  under  the  pressure  of 
the  crimping  rollers  until  the  tension  strains  developed 
in  first  bending  the  flanges  are  converted,  in  the  outer 
portion  of  the  flanges,  into  compression  strains,  which 
give  a  spring  grip  that  resists  a  shearing  stress  of  over 
36  tons  to  the  foot.  Measurements  of  the  change  effected 
in  the  cross-section  of  the  flanges  by  this  process  have 
been  taken  by  E.  W.  Hunt  &  Co.,  and  are  given  in  the  fol- 
lowing rejiort : 


SECTION  A  (0RI6INAL)  SECTION   B  (CRIMPED)  "'* 

Sections  of  Head  of  Romapac  Compound  Rail  before 

AND  AFTER  BeING  CrIMPED  TO  THE  LoWER  PORTION 

OF  THE  Rail 

The  section  termed  .4  (shown  in  the  cut)  was  an  orig- 
inal section  of  which  the  flanges  were  not  crimped.  The 
section  B  was  one  consisting  of  both  the  head  and  the 
base  section,  in  which  the  head  section  had  been  formed 
to  the  base  section,  in  the  track.  The  lengths  of  the 
flanges  were  measured  and  are  given  in  tlie  table. 

Length  inside  of  flange  before  crimping 1 .04  in. 

Length  inside  of  fiange  after  crimping 0.»5fti- 

Length  center  of  flange  before  crimping 1 .04  In. 

length  center  of  flange  after  crimpmg 1 .  12  in. 

I«ngth  outside  of  flange  before  cnmping 1.04in. 

Length  outside  of  flange  after  crimpmg 1 .  31  in. 

Permanent  contraction  inside  of  flange 0.09  in. 

Permanent  elongation  center  of  flange 0.08  in. 

Permanent  elongation  outside  of  flange 0.27  in. 

Per  cent ,  of  contraction  inside  of  flange 8. 65% 

Per  cent .  of  elongation  center  of  flange 7 .  69% 

Per  cent,  of  elongation  outside  of  flange 26.0  % 

The  writer  believes  that  the  above  are  the  first  published 
data  on  the  cold  deformation  of  rail  steel  and  the  conver- 
sion of  the  energy  of  deformation  into  a  form  of  potential 
energy  akin  to  that  of  a  spring. 

Wm.  a.  Del  Mar, 
Electrical  Engineer, 
70  E.  45th  St.,  New  York,  X.  Y. 
Jan.  3,  1913. 

•Described  also   in  our  issue  ot  May  24,  1906. 


|()iii.  iMcci  of  the  criiiiiMiig  of  the  flangew  iH  to  cauHC 
the  rail  bead  to  buckb'  or  lieiid  tranHverHciy,  as  noted  in 
our  issue  of  Xov.  2S,  191 2.— Editor.  | 

The   Code   of   Ethics    Drafted   for  the 

American  Society  of  Mechanical 

Engineers 

Sir — The  pi(>pose<l  code  of  ethics  for  engineers,  |)ub- 
lished  in  yniir  issue  of  Jan.  'I,  is  the  best  which  I  have 
ever  seen.  It  is  short  and  comprehensive.  The  com- 
mittee has  done  the  profession  an  important  service  in 
drafting  this  ctKle,  and  I  hope  it  will  receive  proper  con- 
sideration by  the  various  engineering  sot'ieties. 

Albert  J.  Himes. 

Cleveland,  Ohio.,  Jan.  10,  1913. 

The  Status  of  the  Engineer 

Sir — I  have  read  with  interest  your  valuable  editorial 
in  the  issue  of  Jan.  2,  on  the  "Status  of  the  Engineer," 
wherein  you  review  this  very  important  subject  and  "take 
stock"  of  the  standing  of  the  profession  not- only  as  to 
its  inner  shortcomings  and  merits,  but,  what  is  very  much 
more  to  the  point,  its  standing  before  the  public.  As  I 
view  it,  the  inner  troubles  are  largely  in  the  hands  of  the 
engineer  body  itself  to  cure  and  may  be  briefly  stated  as, 
(1)  lack  of  homogeneity  and  team  work,  (2)  little  regard 
for  ethics,  (3)  a  very  decided  tendency  toward  commer- 
cialism as  to  services. 

Now,  let  us  examine  the  standing  of  the  engineer  before 
the  public.  This,  as  you  say,  leaves  much  to  be  desired. 
Engineers  should  have  more  voice  in  the  settlement  of 
important  public  questions,  yet  they  are  .seldom  heard  as 
individuals,  and  then  with  but  scant  interest.  Men  who 
are  aggressive  and  active  in  this  profession,  .seem  to  lose 
these  qualities  before  the  public.  Is  it  a  constitutional 
want  of  some  element  in  the  technical  mind,  or  is  it  a 
matter  of  training?  My  personal  belief  is  that  it  is 
largely  due  to  the  conditions  under  which  young  men 
begin  and  continue  work  through  their  engineering  life; 
the  individual  is  suppressed  as  a  part  of  some  large  or- 
ganization, and  if  in  later  life  independent  practice  is 
reached,  the  suppression  has  become  a  habit.  Whatever 
the  cause,  individual  initiative  in  public  and  business 
matters  is  but  .seldom  found  among  engineers.  It  would 
seem,  then,  that  local  and,  possibly  in  some  instances, 
national  engineering  bodies  must  be  looked  to  to  make 
an  impression  on  the  public  mind,  and  to  raise  the  pro- 
fession above  its  present  status. 

In  order  that  this  may  be  done  comprehensively,  it  is 
advisable  as  a  first  step,  to  take  up  and  provide  a  cure  for 
what  I  have  designated  as  the  inner  troubles.  Never  can 
the  profession  take  its  proper  place  before  the  public 
until  it  presents  a  united  front  as  a  homogeneous  body 
with  unalterably  fixed  ideas  as  to  right  and  wrong.     It 
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must  have  full  knowledge  of  what  it  has  a  right  to  expect 
from  or  to  give  to  the  public  and  its  clients,  not  in  any 
sense  as  a  labor  organization,  but  as  a  body  of  men 
actuated  bv  high  principles  of  right  and  justice.  It  must 
protect  the  public,  in  so  far  as  it  can.  from  improper 
practice,  and  must  sustain  honest  efficiency. 

The  starting  point  is  a  uniform  code  of  ethics  for  the 
whole  profession.  Having  adopted  such  a  code,  its  en- 
forcement by  local  and  national  societies  should  be  taken 
up  under  such  wise  regulations  as  may  be  established  for 
this  purpose. 

In  order  that  such  a  code  should  be  thoroughly  under- 
stood and  looked  upon  as  an  asset  of  the  profession,  our 
engineering  schools  should  instill  its  principles  into  their 
students,  as  thoroughly  as  any  other  branch  of  the 
course,  and  during  every  year  of  the  curriculum. 

In  addition  to  the  code  of  ethics,  such  other  standards 
and  regulations  as  to  practice  as  stated  by  Percival  M. 
Churchill  in  hisexcellen  letter,  printed  with  your  editorial 
of  Jan.  2,  would  go  a  long  way  toward  solidifying  the 
engineer  body  and  prevent  some  of  its  most  unfortunate 
troubles. 

In  a  few  years,  conditions  of  work  under  such  a  system 
at  outlined  above,  would  unquestionably  bring  about  an 
improveil  status  of  the  profession,  not  only  within  itself, 
but  before  the  public.  At  the  present  time  the  profession 
is  drifting  without  clearly  defined  ideas  or  standards. 
The  overburden  of  young  men  taking  up  engineering 
work,  is  making  the  situation  increasingly  difficult,  as 
com|)etition  for  work  does  not  tend  to  professionalism 
but  to  commercialism.  Prompt  action  is  neces.<ary  and 
the  times  demand  it. 

G.  B.  llAZi.icurii.sT. 
fatonsville.  Md..  Jan.  13.  UH.J. 

The  Question  of  Impact  on  Bridge 
Substructures 

Sir — In  designing  a  railway  Ijridge,  proper  allowance 
for  "impact"  is  invariably  made  in  the  computations  of 
stresses  in  the  main  members.  The  same  care  is  taken  in 
designing  a  tower  or  a  l>ent  carrying  such  a  bridge. 

The  impact  stress  is  sometimes  figured  by  one  of 
several  formulas  known  to  and  generally  accepted  by 
bridge  engineers;  and  sometimes  it  is  determined  by  tak- 
ing certain  percentages  of  the  live-load  stresses.  Home 
te.xt-b(K)ks  attempt  to  discuss  the  subject  and  try  to  ar- 
rive at  a  matlicinalical  conr'Insion.  though  none  as  yet 
has  Ijeen  able  to  present  a  theoretical  formula  which  may 
be  siibHtitiifed  for  the  empirical  formulas  now  in  use. 
Engineers  of  wide  repute  study  the  question  from  time 
to  time  and  inform  the  engineering  [)rofession  of  their 
experiments  an<l  conclusions.  Engineering  lUisociations 
ap[Hiint  committees,  wdely  for  the  |)urpose  of  investigat- 
ing the  important  question  of  impact.  In  the  absence  of 
a  correct  theoretical  formula,  the  engineering  profession 
neems  to  Ik-  well  sati^-H.-d  with  the  data  at  luind.  taking 
refuge  in  the  statement  that  in  tlii>  matter  experience 
is  in  ndvnnc-e  of  theory. 

But  all  thes*'  formidas,  reports,  ronclusions  and  rocom- 
Tneiidations  concern  only  the  sn|M>rstrn<-tiire.  The  writer 
does  not  recollect  anv  source  of  information  which  treats 
of  the  impact  effect  upon  the  Hubstructure  and  the 
foundations.     It  is  true  that  there  are  cases  in  which  the 


dynamic  effect  of  a  moving  train  upon  the  substructure, 
especially  upon  the  foundations,  is  practically  a  negligible 
quantity.  Yet  there  are  many  cases  when  this  force  can- 
not be  very  well  overlooked. 

There  are  .several  different  ways  in  which  the  effect  of 
the  impact  stress  upon  the  substructure  or  foundations 
may  be  considered.  Take  the  case  of  a  low  pier  on  pile 
foundations,  supporting  two  adjacent  trusses  or  girders 
of  such  spans  as  to  give  a  considerable  amount  of  impact 
reaction.  In  determining  the  number  of  piles  under  this 
pier  the  end  reactions  of  the  trusses  or  girders  resting  on 
it  form  one  of  the  important  forces.  The  impact,  of 
course,  contributes  considerably  to  the  reactions;  and  it 
is  very  evident  that  in  computing  the  number  of  piles 
this  portion  of  the  reactions  cannot  be  omitted.  On  the 
other  hand,  the  direct  impact  on  top  of  the  pier  cannot  be 
taken  in  full  in  the  same  computations. 

The  case  of  a  pier  is  not  much  different  from  that  of  a 
tower  as  regards  the  relation  between  impact  and  dead- 
load;  and  if  we  agree  to  determine  the  amount  of  impact 
stress  hy  a  formula  in  which  the  dead-load  is  one  of  the 
factors,  the  problem  may  be  partly  solved,  although  not 

for  all  cases.    Taking  the  formula  /  =  -j — r^n,  in  which 

Xy  -f-  -/y 

I  is  the  impact  reaction,  L  the  live-load  reaction  and  D 
the  dead-load  reaction,  the  most  logical  procedure  would 
be    to    modify    the    expression     by    changing    it     into 

J-'  =  Y   .    rfj^y  i'l  which   /'  is  the  impact  reaction  on 

to])  of  foundation  area,  /.  and  D  live-  and  dead-load  re- 
actions, respectively,  and  M  the  weight  of  masonry. 

Tile  same  reasoning  would  be  applicable  to  abutments 
without  wings,  were  it  not  for  the  effect  of  the  impact 
directly  on  to]J  of  the  ballast  wall.  The  analysis  of  this 
inijiact  stress  is  rather  difficult,  for  the  reason  that  several 
indeterminate  elements  enter  into  the  problem,  such  as 
the  s])eed  of  the  train,  time  in  which  the  impact  stress  is 
generated,  curvature  of  the  track,  etc. 

Again,  the  effect  of  impact  upon  the  wings  of  an  abut- 
ment and  u])on  the  foundation  area  of  these  wings  may 
require  careful  consideration;  especially  so  with  T  and  V 
abutments,  as  in  the  case  of  T-aluitnieuts  the  tail-wall 
is  directly  under  the  track  and  in  the  case  of  U-abul- 
ments  the  wing-walls  as  a  whole  are  nearer  llie  track. 

When  the  ])ier  or  abutment  is  so  high  thai  the  weight 
of  masonry  is  very  large  compared  with  the  live-load  re- 
action, the  effect  of^  impact  u])on  the  foundation  area  be- 
comes an  insignificant  quantity.  This  can  easily  be  seen 
from  the  preceding  formula,  in  which  the  larger  the  value 
for  the  dead-load  reaction  D,  the  smaller  the  result  for  the 
impact  reaction  /.  It  is  rational  also  to  conclude  thni 
when  such  a  solid  mass  of  masonry  like  a  high  pier  or 
high  abutment  is  subjected  to  dynamic  lead,  the  inii)act 
effect  would  naturally  decrease  with  the  height  of  the  1)1^" 
or  ahutment  and  almost  vanish  at  its  ba.se. 

('.    M.    TilTIIKIt. 

Toronto.  Out.. 
Dec.  28.  U>12. 


Thin  lipnro  was  Inti'mliwl  for  un  IntPicstliiK  Inquiry,  but 
wi-  flnd  thnt  the  niilhnr  hIkdi'iI  It  "A  Siihsrrlber."  without 
IflvltKc  hlH  niimp.  TtlP  old  rulf  Ib  that  no  notice  may  b.-  tak;>n 
of  anonymoui!  communlc-aHonH:  the  rtilo  In  still  irootl.  but 
fiprrlally  no  In  the  oniie  of  Ifltcrs  with  the  above  sUna- 
turc. 
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The  Present  Status  of    the  New    York 
State  Barge  Canal 

The  iiivMtiT  ])iirt  of  the  Miiiiiial  rfpdrl  of  .lolin  A. 
Bi'iisel,  Stall.'  Kii^iiii.'or  and  Survevin-  of  tlic  Stale  ol' 
New  York,  for  the  (iscal  year  eiidiiif!;  Se])t.  30,  \'.)\2,  is 
de\ote(l  to  a  discussion  of  the  past  work  on  and  future 
necessities  of  tlie  Harjie  Canal,  which  has  been  in  course 
of  construction  for  the  hist  eight  years.  In  the  main  tlie 
report  is  a  statement  of  tlie  inadequacy  of  the  $ri7,- 
800,000  appropriated  hy  the  state  for  the  full  comple- 
tion of  the  canal  and  its  accessories.  The  lendinir  por- 
tions of  the  report  f<illov,  : 

There  has  been  much  speculation  as  to  when  the  RaiK'- 
Canal  will  be  completed  and  whether  or  not.  when  completed, 
the  cost  of  the  improvement  would  be  within  the  original 
appropriations  of  $101,000,000  for  the  improvement  of  the 
Erie.  Champlain  and  Oswego  canals,  and  of  $7,000,000  for  the 
Improvement  of  the  Cayuga  and  Seneca  Canal.  I  deem  It  my 
duty  as  State  Engineer  and  Surveyor  to  place  before  the 
Legislature  and  the  people  of  the  state  a  statement  setting 
forth  what  to  my  mind  is  the  exact  status  of  this  underaklng. 
such  judgment  being  based  on  the  progress  made  to  the  end 
of  the   fiscal   year   Sept.   30.    1912. 

From  an  examination  of  the  status  of  the  work  it  is 
apparent  that  the  construction  of  the  Barge  Canal  is  pro- 
gressing at  a  rapid  rate,  in  that  to  Oct.  1.  1912,  there  had 
been  placed  under  contract  work  to  the  amount  of  $77.029.11(>. 
and  there  had  been  completed  work  amounting  to  $50.6S4.3B9. 
The  construction  work  is  more  than  60';"r  completed,  and  more 
than  SOC'  of  the  work  completed  to  date  has  been  done  during 
1911    and    1912. 

Plans  for  the  work  remaining  to  be  placed  under  contract 
are  practically  connpleted,  and  such  work  as  is  included 
therein  will  be  awarded  at  an  early  date,  such  as  to  permit 
the  completion  of  the  entire  Barge  Canal  system  and  have 
this  extensive  waterw'ay  ready  for  navigation  probably  in  the 
year  1915. 

ERIE.    CH.A.MPLAIN    .\ND    OSWEGO    C.\N.\LS 

PROGRESS  OF  WOP"-' — At  the  rate  with  which  the  work 
Is  being  and  has  been  progressed,  there  was  every  reason 
to  believe  that  the  Champlain  Canal  would  have  been  entirely 
completed  and  ready  for  navigation  in  the  year  1913.  but 
owing  to  the  failure  on  the  part  of  certain  contractors  per- 
forming work  on  this  portion  of  the  canal  it  has  been  neces- 
sary for  the  Canal  Board  to  cancel  certain  contracts  and  to 
readvertise  for  the  uncompleted  portions  of  such  work. 
The  best  to  be  expected  is  that  this  portion  of  the  Barge 
Canal   system    may   be   completed    in    1914. 

There  is  every  reason  to  believe  that  the  Barge  Canal 
between  the  Hudson  River  and  the  city  of  Oswego  on  Lake 
Ontario,  the  terminus  of  the  Oswego  Canal,  will  be  completed 
and   in  readiness   for   navigation   in    1914. 

The  progress  of  the  work  on  that  portion  of  the  canal 
west  of  the  junction  of  the  Oswego  and  Erie  canals  at  Three 
River  Point  is  such  as  to  warrant  the  expectation  of  having 
this  section  of  the  system  completed  in  1915,  thereb.v  placing 
that  portion  of  the  Barge  Canal,  including  the  Erie,  Cham- 
plain and  Oswego  Canals,  in  condition  for  navigation  during 
the  season  of   1915. 

To  Oct.  1,  1912,  many  of  the  Barge  Canal  contracts  had 
been  completed  and  certain  sections  of  the  improved  canal 
used  as  a  pai-t  of  the  canal  system.  L^pon  the  resumption  of 
navigation  in  the  spring  of  1913  there  will  be  completed 
approximately    140    miles   of   the    improved    Barge   Canal. 

FINANCIAL — After  having  made  an  investigation  of  the 
possible  cost  for  constructing  a  Barge  Canal,  a  report  was 
submitted  to  the  Legislature  in  1901  by  the  then  State  En- 
gineer, setting  forth  the  estimated  cost  of  construcion  along 
the  various  routes  as  then  contemplated.  In  1903  the  then 
State  Engineer,  in  answer  to  certain  questions  contained  in 
a  resolution  adopted  by  the  Assembly  on  Feb.  10,  1903,  sub- 
mitted certain  data  in  which  the  total  estimated  cost  of  the 
Barge  Canal  project  was  fixed  at  $100,562,993,  based  upon 
the  prices  for  labor  and  material  governing  at  the  time  of 
making  such  report.  With  this  information  at  hand  the 
Legislature  of  1903  authorized  the  issuance  of  bonds  to  the 
amount  of  $101,000,000  for  carrying  out  the  work,  which,  hav- 
ing been  submitted  to  the  people,  was  approved  at  the  Fall 
election  of  that  year. 

It  should  be  borne  in  mind  that  the  prices  of  labor  and 
materials  have  increased  to  a  considerable  extent  since  the 
enactment  of  the  Barge  Canal  law:  that  the  size  of  the  locks 


huM  Uffii  increiiMi'd  by  wldcnlnK  from  2«  to  45  fl.;  thai  ihe 
urudi-  ha»  been  loweri'd  by  leirliilntlvi'  enactmi-nt  lietwi'i-n 
Tonawanda  ami  Lorkpurt  and  the  rock  out  at  Lockpurt 
widened:  that  IhU  work  wan  done  without  additional  ap- 
propriation, but  haH  added  to  the  cost  of  conntruetlon  ap- 
proximately $4,500,000;  and  further,  that  recent  leKlHlatlve 
enactm<-nt  now  requlri'H  certain  IncreaMed  fixed  churKeM  iiueh 
an  bondB  and  liability  Innurance,  which,  of  courMe,  mum 
eventually  be  paid  by  the  Mtali-,  aH  they  are  Includi'd  In  the 
hIdH  received  for  the  vnrlouH  ciintractH. 

To  offHi-t  a  portion  of  thiH  added  burden  the  appropriation 
of  1903  haH  been  relieved  to  date  of  Ihe  eoniitructlon  of  the 
lanul  from  Tonawanda  to  Kurfalo,  the  conMtructlon  of  the 
Troy  dam,  and  a  slight  decreane  In  the  expeniie  of  Ihe  work 
east  of  Lockport,  due  to  changing  the  grade  of  the  canal: 
thi'  Having  as  a  result  of  which  llemn  l»  i-Htlmated  at  $3,500,000. 

It  Is  my  opinion  that  the  cost  of  the  actual  conHlruetlon 
as  contemplated  in  1903  aijd  the  cost  of  engineering  In  the 
pieparatlon  of  plans  and  apeclflcallons  and  thi-  HupervUlon 
of  construction  appertaining  to  this  Improvement  will  he 
performed  within  the  estimated  amount  for  Huch  Items,  bul 
(hat  the  lyhole  project  as  contemplated  by  CJhapter  147  of  the 
Laws  of  1903  and  amendatory  acts  cannot  be  completed 
within  the  original  appropriation  of  $101,000,000.  The  princi- 
pal excess  In  the  cost  of  this  undertaking  Is  In  connection 
with  the  appropriation  of  lands  and  structures,  together 
with  damage  to  water  powers  and  riparian  rights,  for  which 
items  the  allotment  In  the  1903  estimate  appears  to  have  been 
greatly    deficient. 

Summarizing   the   cost  estimates  of   1903   and    1912   we   find: 

Total  estimated  cost  of  construction  $77,572,906  •$83,293.S72 

Railroad   bridges 4  Of  765  4  401  17? 

Engineering,      administration      and  '     "  '    ""■' 

contingencies.      Comptroller,      and 

Superintendent    of    F'ublic    Works. 

'■'^' 11,793.273  9.500.000 

$93,408,944  $97,195,04.". 

Increased    cost,    due    to    burden    added    without 

additional    appropriation 4.500.000 

$92,695,045 


•Includes  certain    work   covered   In   1903   contingent   item. 

This  estimate  of  $97,195,045  does  not  include  the  Item  of 
$3,445,000  for  the  estimated  cost  of  constructing  bridges  at 
points  where  there  are  existing  bridges  over  the  present 
canal,  inasmuch  as  the  question  as  to  who  shall  defrav  the 
expense  of  such  construction  has  not  as  yet  been  definitely 
determined.  Deducting  from  the  total  estimate  foV  1912,  as 
stated  above,  the  items  of  increase  in  expense  by  reason  of 
additional  burdens,  amounting  to  $4,500,000.  placed  upon  the 
Barge  Canal  appropriation  by  reason  of  legislative  enactment 
without  providing  for  additional  appropriations,  it  will  make 
the  present  estimated  cost  of  construction  within  the  1903 
estimate    covering    the    same    territory. 

From  these  figures  it  is  therefore  apparent  that  there  Is 
approximately  $3,800,000  available  with  which  to  make  pay- 
ments in  settlement  an  account  of  the  appropriation  of 
lands  and  water-power  rights.  The  total  estimated  cost  of 
the  right-of-way  in  1903  was  $4,712,114.  and  it  was  esti- 
mated that  the  state  would  realize  from  the  sale  of  aband- 
oned lands  the  sum  of  $1,966,391,  leaving  a  balance  estimated 
for  the  payment  of  land  damages  of  $2,745,723.  The  1903 
estimate  included  an  item  of  $1SS.500  for  paying  riparian 
damages  to  property  owners  along  the  Oswego  river,  it  be- 
ing held  the  estimated  cost  of  lands  would  be  sufficient 
for  the  payment  of  riparian  damages  at  other  points.  The 
total  net  estimated  cost,  therefore,  of  lands  and  water-power 
rights  in  1903  was  $2,944,223.  after  deducting  the  estimated 
return    from    the    sale   of   abandoned    canal    lands. 

In  view  of  the  uncertainty  as  to  the  position  to  be  taken 
by  the  courts  in  the  consideration  of  claims  for  damages  on 
account  of  water-power  appropriation,  no  attempt  has  been 
made  to  estimate  the  probable  amount  necessary  to  settle 
such  claims.  Inasmuch  as  a  great  many  settlements  have 
been  made  by  the  Special  Examiner  and  .Appraiser  of  awards 
made  by  the  Board  of  Claims  and  the  Court  of  Claims  on 
account  of  appropriation  of  lands  and  buildings,  such  set- 
tlements of  awards  have  been  taken  into  consideration  and 
by  a  comparison  in  connection  with  adjacent  property  which 
has  been  appropriated  for  canal  purposes  and  for  which 
settlements  have  not  been  made,  a  conservative  estimate  of 
the  cost  of  lands  necessary  for  Barge  canal  construction  is 
placed  at  least  $8,000,000,  this  figure  not  including  any  item 
on  account  of  water-power  settlements. 

The  State  Comptroller  has  already  made  disbursements 
on  account  of  Barge  Canal  construction,  approximating  $58.- 
000.000.    During  the  coming  year  a  greater  number  of  the  large 
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contracts  will  be  completed  and  it  will  be  necessary  for  the 
state  to  make  final  payment.  In  addition  to  this  the  expenses 
of  the  different  departments  for  administration,  etc..  must 
be  met  and  the  awards  made  by  the  Board  of  Claims  and 
settlement  agreements  made  by  the  Special  Examiner  and 
Appraiser  must  be  paid. 

It  would,  therefore,  seem  that  within  the  course  of  the 
next  two  rears,  unless  some  action  is  taken  by  the  Legisla- 
ture a  condition  will  exist  wherein  the  total  appropriation  of 
$101000.000  will  have  been  exhausted  and  the  state  will  De 
under  further  obligations  for  expense  for  which  there  will 
be  no  funds  available  for  payment.  I.  therefore,  recommend 
to  the  Legislature  the  careful  consideration  of  the  enactment 
of  some  legislation  to  the  end  that  funds  shall  be  available 
when  the  same  shall  become  necessary  with  which  to  meet 
this  additional  expense  above  the  $101,000,000  here  ofore 
authorized,  which  excess  in  expenses  is  due  principally  to 
the  increase  in  the  cost  of  lands 'and  waters  taken  for  Barge 
Canal  purposes  above  the  estimate  of  1903. 

CAYUGA  AND  SENECA  CANAL 

Chapter  391.  Laws  of  1909.  appropriated  the  sum  of  $7,000,- 
000  for  the  Improvement  of  the  Cayuga  and  Seneca  Canal. 
This  act  provided  for  the  improvement  of  this  canal  to  Barge 
Canal  dimensions  the  same  as  those  for  the  Erie.  Oswego  and 
Champlain  Canals.  The  work  embraced  in  the  Cayuga  and 
.Seneca  improvement  will  be  completed  at  such  time  as  to  per- 
mit of  the  navigation  of  this  part  of  the  Barge  Canal  system 
upon  the  completion  of  the  Erie  Canal  system,  namely,  in  1915. 

TROY    DAM 

The  attention  of  the  Legislature  was  called  in  my  report 
for  the  year  1911  to  certain  conditions  governing  in  connec- 
tion with  the  construction  of  a  dam  across  the  Hudson  River 
In  the  vicinity  of  Troy,  which  dam  will  be  the  key  to  the 
Barge   Canal  system  of  the   State  of  New  York. 

Your  honorable  body  is  undoubtedly  familiar  with  the 
steps  taken  by  the  former  Canal  Board  toward  canceling 
leases  for  the  use  of  surplus  waters  at  the  site  of  the  present 
dam  and  of  the  action  on  the  part  of  the  Federal  authorities 
in  assuming  Jurisdiction  over  the  upptr  waters  of  the  Hudson 
River  and  of  the  construction  of  a  dam  at  the  point  in  ques- 
tion. Accordingly  the  Federal  authorities  proceeded  with  the 
preparation  of  plans  and  specifications  for  a  dam  and  lock 
to  be  constructed  In  the  vicinity  of  Troy,  approximately  1400 
ft.  above  the  site  of  the  present  dam.  Proposals  were  invited 
for  carrying  on  this  work  In  accordance  with  the  plans  pre- 
pared, but  no  bid  was  received  which  approximated  the  esti- 
mate of  the  army  engineers  close  enough  to  warrant  the 
award  of  such  contract.  As  a  result,  the  United  States  gov- 
ernment has  determined  to  proceed  with  the  construction  of 
this  dam   with   their  own  forces. 

It  Is  Important  that  the  Troy  dam  shall  be  completed  as 
■con  as  the  Barge  Canal  Is  completed  in  order  to  permit 
boats  of  Barge  Canal  dimensions  to  be  locked  through  from 
the  upper  pool   to  the  Hudson   River  below  the  Troy  dam. 

At  the  site  of  the  Troy  dam  it  will  be  possible  to  Install 
a  power  development  plant  of  considerable  size,  and  there 
will  be  available  for  sale  a  large  amount  of  power.  This  dam 
belnK  within  the  bounds  of  New  York  State,  It  would  appear 
Just  and  proper  that  any  revenue  derived  therefrom  should 
properly  be  paid  Into  the  treasury  of  the  State  of  New  York, 
and  furthermore,  that  the  State  of  New  York  should  have 
control  over  the  structures  at  the  entrance  to  the  Barge 
Canal  system. 

I  would,  therefore,  recommend  for  your  careful  consider- 
ation the  (luestlons  arising  In  connection  with  the  Troy  dam 
situation,  to  the  end  that.  If  so  deemed  advisable,  the  neces- 
sary steps  may  be  taken  and  an  endeavor  be  made  to  return 
to  the  control  of  the  State  of  New  York  the  construction  of 
and  Jurisdiction  over  the  Troy  dam,  together  with  the  dis- 
posal  of   power   available   at    the    site   of    this    structure. 

BAROK  CANAL  TERMINALS 

Chapter  74«  of  the  iMWtt  of  lAll  authorized  the  Issuing  of 
bonds  In  the  amount  of  fl9.li00.ii00  for  the  purpose  of  con- 
■trurllnK  terminals  for  the  Barge  (.'anal  system  throughout 
the  state.  This  art  was  approved  by  the  people  In  November, 
IftU. 

To  the  end  that  the  various  InrnlKles  might  be  provided 
with  terminals  which  would  conform  to  thi-  plans  for  the 
Biirge  Canal  ronstruellon  or.d  nl  the  same  time  meet  the 
rommerrUI  demands  of  th*-  piirllriilar  localities,  public  hear- 
Inas  and  m«-i  Units,  personally  rondiirted  by  me,  have  been 
held  at  the  various  points  where  terminals  are  iij  be  located, 
to  the  fpd  that  the  desires  of  Iht-  people  with  respect  to  Iho 
location  of   trrmlnaU  miKhi   be  obtained. 


To  the  end  of  the  present  fiscal  year  location  plans  for 
Barge  Canal  terminals  for  the  following  localities  have  been 
approved  by  the  Canal  Board:  Ithaca,  Albany.  Little  Falls, 
Utica,  Gowanus  Bay  (South  Breoklyn),  Schuylerville.  Schenec- 
tady, Rome.  Lockport.  Mechanlcville,  Fonda,  Fort  Edward, 
Greenpoint  (North  Brooklyn).  Amsterdam.  Erie  Basin  (Buf- 
falo). Herkimer,  Ilion,  Troy.  Constantia,  Syracuse.  Cleveland, 
Watkins,    Port    of   Call    (New   York    City)    and    Dresden. 

Contracts  have  been  entered  into  providing  for  the  con- 
struction of  terminals  at  the  following  localities:  Ithaca, 
Albany,  Little  Falls,  Mechanlcville,  Fort  Edward,  Schenec- 
tady   and    Herkimer. 

The  construction  work  on  the  terminals  will  be  progressed 
with  all  possible  speed. 


Annual  Meeting  of  the  American 
Society  of  Civil  Engineers 

Several  live  subjects  came  up  for  discussion  before  the 
annilal  meeting  of  the  American  Society  of  Civil  En- 
gineers, held  in  the  society  house  in  Xew  York  City,  on 
Jan.  15,  1913.  By  custom,  the  annual  meeting  is  de- 
voted to  business  proceedings  and  to  the  reception  and 
discussion  of  special  committee  reports,  no  individual 
papers  being  presented.  At  last  week's  meeting  both  the 
committee  reports  and  the  society  business  di-scus-^ed  con- 
tained matter  of  considerable  importance.  The  second 
report  of  the  joint  committee  on  concrete  and  reinforced 
concrete  was  presented  (but  not  discussed).  The  other 
technical  committees,  generally  .^peaking,  reported  prog- 
ress only :  in  doing  so  several  of  them  which  have  been 
.standing  for  a  nuniljer  of  years  illustrated  anew  the  fact 
that  in  this  society  things  move  slowly. 

Under  the  head  of  society  business,  several  active  profes- 
sional questions  were  brought  up  for  discussion,  such  as 
codes  of  ethics  for  engineers,  engineering  employment 
and  rates  of  compensation,  the  formation  of  an  engineer- 
ing employment  exchange  based  on  a  broad  plan,  the  In- 
ternational Engineering  Congress  at  San  Francisco  in 
191.'5,  further  centralization  of  the  society  control  (if  such 
be  po.ssible),  and,  last  but  not  least,  ways  and  means  of 
increasing  the  interest  of  the  .semimonthly  meetings  of 
the  society. 

The  election  of  new  members  of  the  nominating  com- 
mittee and  the  officers  of  the  society  resulted  as  follows 

Noiiiiualing  ('onimitlee:  S.  \V.  Hoag  (Xew  York,  X. 
Y.),  Charles  T.  Main  (Boston.  Mass.),  Edward  A. 
Fisher  (Rochester,  X.  Y.),  Richard  Khuen  (Pittsburgh, 
Penn.),.J.  B.  Berry  (("hicago.  111.),  Frank  M.  Kerr  (Xew 
Orleans,  La.),  and  William  MulhoUand  (Los  Angeles, 
Calif.). 

New  Officrrs:  President,  i'lol'.  George  F.  Swain,  of 
Boston,  Mass.;  Vice-Presidents,  J.  Waldo  Smith,  of  Xew 
York  City,  and  C.  H.  Rust,  of  Victoria,  B.  C.;  Treasurer, 
.lohn  F.  Wallace,  of  Xew  York  City;  Members  of  the 
Hoard  of  Direction,  Henry  W.  Hodge  and  .lames  H. 
Hdwards,  of  Xew  York  City.  Leonard  Metcalf.  of  Boston, 
Mass..  Henry  R.  Leonard,  of  Philadeliihia.  Ponn., 
Kdward  IL  Conner,  of  Lcaveiiwordi.  Kan.,  and  Snmnel 
H.  Hedges,  Seattle,  Wash. 

The  society  i)ri7,es  for  tiie  year  ending  .July,  1912.  were 
awarded  as  follows:  The  Xormnn  Medal  to  W.  S.  Kiimcar 
for  n  pHjier  on  the  Detroit  River  tunnel ;  the  Rowland 
prize  to  Kugeiie  Klap))  and  W.  .1.  Douglas  for  a  paiier  on 
the  .Min.'iidHres  River  l)riilg<'.  and  tlic  Collingwood  prize 
to  W.  W,  ClilTord  for  a  jiajicr  on  reiiilorrcd-concrete 
HtandpipcH. 
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llrsiMKss  PunoKEniNos 

Passiiifi  over  the  rcjiorl  (if  tlio  Boiird  of  Dircclidu  Mini 
of  till'  si'venil  olliciids,  all  (if  wliidi  sliowcd  tlio  socioty  in 
lit'  ill  11  very  iloiirisliiiifj  ('(111(1111(111.  Ilic  first  matter  of  in- 
terest was  the  action  on  tiie  re(|U('st  of  last  year  to  ap- 
point a  fonimittee  to  investifjate  the  eonditions  of  eii- 
iriiieeriiiff  em]iloynieiit  and  comixMisation. 

I'Jnt/i  lie  ('ring  Emploiimoit  and  Compensation — The 
Board  of  Direction  has  approved  the  proposal  that  such 
n  committee  be  a]>])()inted.  The  followiii};  have  been 
named  as  members  of  this  committee:  Alfred  Noble,  S.  L. 
F.  Deyo,  D.  C.  Jackson,  W.  V.  Jiidson.  (i.  W.  Tillson,  ('. 
I<\  Loweth,  and  J.  A.  Beiisel. 

A  further  develo]imeiit  in  the  same  subject  was  aj^itated 
vhroujih  a  letter  by  P.  M.  Churchill  (Boston,  Mass.),  who 
submitted  a  motion  askinf^  that  the  Board  of  Direction 
confer  with  other  engineering  societies  with  a  view  to 
determining  whctlier  it  is  possible  to  establish  an  ex- 
change for  marketing  engineering  services,  and  that  in 
case  of  a  favorable  decision  a  committee  be  appointed  to 
consider  the  subject.  This  motion,  unfortunately,  was 
brought  up  near  the  close  of  the  session.  Whether  partly 
on  this  account  or  because  the  meeting  was  not  interested 
in  the  subject-matter  of  the  motion,  it  was  promptly 
passed  over  without  discussion,  by  reference  to  the  Board 
of  Direction. 

Code  of  Ethics — This  subject  was  also  brought  up  by  P. 
M.  Churchill.  He  advocated  (by  letter)  that,  in  view  of 
the  fact  that  a  standard  code  of  ethics  is  greatly  needed, 
the  society  should  consider  the  adoption  of  the  code  re- 
cently drawn  up  by  a  committee  of  the  American  Society 
of  Mechanical  Engineers  but  not  yet  acted  on  by  that 
organization  (the  code  was  printed  in  Eng.  News.,  Jan. 
2,  1913,  p.  29).  He  proposed  an  intricate  scheme  by 
which  action  on  this  code  and  revision  of  the  code  could 
be  secured  without  the  appointment  of  a  committee, 
(hrough  a  letter  ballot  for  opinion  and  suggestion  as  to 
revision,  and  a  second  letter  ballot  for  adoption  by 
s;ections. 

This  subject  was  also  passed  without  discussion,  being 
referred  to  the  Board  of  Direction. 

Method  of  >Society  Control — The  Board  of  Direction 
presented  a  brief  special  report  in  which  it  advocated  re- 
districting  the  society.  At  present  the  election  of  the 
nominating  committee  and  of  directors  is  carried  on  ac- 
cording to  geographical  districts,  which  theoretically  are 
laid  out  to  have  approximately  equal  shares  of  the 
membership  and  to  be  representative  of  different  terri- 
torial interests.    There  are  at  present  seven  such  districts. 

The  Board  of  Direction  proposed  that  the  redistricting 
Sihould  be  made  so  as  to  create  a  total  of  thirteen  districts 
and  that  instead  of  two  directors  for  districts  there  should 
he  only  one,  elected  as  at  present  for  two  years,  with  the 
result  that  only  half  the  total  number  of  districts  would 
(!lect  a  director  in  any  given  year.  Inasmuch  as  the  pro- 
jDosed  change  would  require  the  constitution  to  be 
.imended,  the  Board  suggested  that  the  subject  be  fully 
vliscussed  by  the  meeting. 

Besides  an  active  discussion,  this  subject  produced  a 
pretty  complex  parliamentary  tangle.  The  latter  is  well 
indicated  by  the  series  of  votes  as  follows:  First  it  was 
voted  that  the  special  report  of  the  Board  be  approved 
iind  that  an  amendment  as  proposed  be  submitted  to  the 
society  for  vote.  After  some  discussion  it  was  then  voted, 
quite  without  regard  to  the  prior  vote,  that  the  plan  to 


aiiiciid  the  coiistitiitioii  as  proposeil  l)y  the  Hoard  is  de- 
sirable, but  Ihat  consiih'ration  should  be  given  to  Mbojition. 
(if  geognijihica!  restrictioiiH  from  the  election  of  oIlicerK. 
II  was  then  scjiiiratcly  moved  to  drop  all  mcMlioii  of  geo- 
gra])bical  divisions  from  ihc  constitution,  liiil  thin  motion 
ira.s  voted  down  ultiiost  iinaniiiiijiisli/.  It  was  filially 
voted  that  the  whole  matter  be  n-ferred  back  to  the  Board 
of  ])irection,  and  that  the  Board  be  asked  to  recommend 
an  amendment  or  series  of  amendments  suited  to  the 
case.  This  conflicting  set  of  motions  evidently  leaves  the 
subject  pretty  much  where  it  was  before. 

'I'lie  discussion  of  the  entire  matter  was  quite  active. 
Its  chief  result  was  to  show  that  a  certain  number  of 
members  are  in  favor  of  droi)[)ing  the  scheme  of  division 
into  geographical  districts  and  regard  this  arrangement 
as  being  mere  red  tape,  while  a  certain  number  of  others 
strongly  believe  in  the  district  plan  as  protecting  the  in- 
terest of  the  members  living  at  a  distance  from  New 
York.  Sjieaking  for  the  former  party  were  fi.  S. 
Williams,  K.  L.  Hum])lirey,  S.  Whinery,  among  others. 
The  other  party  was  repre.sented  by  Prof.  A.  N.  Talbot, 
N.  P.  Lewis,  H.  B.  Seaman,  and  others. 

Several  auxiliary  matters  were  injected.  One  of  these 
was  the  matter  of  securing  an  adequately  attended  meet- 
ing of  the  nominating  committee,  and  it  was  proposed 
that  to  secure  a  full  attendance  the  members  of  the  nom- 
inating committee  be  paid  their  traveling  expenses  to 
either  the  annual  meeting  or  the  summer  convention  of 
the  society.  It  was  also  suggested  that  the  members  of 
the  Board  of  Direction  might  be  paid  salaries,  in  the  same 
way  as  the  officers  of  a  corporation  are  paid.  These  ex- 
penses-and-salary  suggestions  were  made  with  direct 
reference  to  the  fact,  shown  by  the  financial  report,  that 
the  society's  income  exceeds  its  expenses  by  about  $30,- 
000  per  year. 

Other  Business — A  letter  of  E.  W.  Clarke,  addressed  to 
the  Board  of  Direction,  made  the  suggestion  that  the 
practice  of  reading  papers  at  the  .semi-monthly  meetings 
of  the  society  be  discontinued,  on  the  grounds  that  this 
reading  is  a  bore  and  that  there  is  little  discussion,  the 
evening  of  the  meeting  being  valuable  chiefly  for  the 
social  coming  together  of  the  members.  As  a  means  of 
making  the  meetings  interesting  he  suggested  that  lantern 
slides  of  construction  work  in  progress  be  presented,  or 
other  entertainment  of  an  engineering  character  be 
■offered,  and  that  for  the  rest  the  gathering  being  treated 
as  a  social  meeting.  To  carry  out  his  suggestion  he  of- 
fered a  motion  that  it  be  suggested  to  the  Board  of  Di- 
rection that  the  Board  take  steps  to  find  out  whether  en- 
gineering entertainment  suitable  for  the  meeting  can  be 
obtained. 

A  number  of  speakers,  discussing  the  letter,  actively 
seconded  the  proposal  to  inject  a  little  more  activity  into 
the  meetings.  An  amendment  was  offered  to  the  effect 
that  a  committee  be  appointed  to  investigate  the  entire 
subject  of  handling  the  programs,  considering  even  such 
questions  as  paying  authors  of  papers,  securing  papers 
through  direct  invitation,  etc.  It  was  further  moved  that 
a  committee  of  five  be  appointed  to  consider  the  entire 
subject  of  improving  methods  of  presentation  of  papers. 
This  motion  was  finally  adopted. 

H.  M.  Wilson  called  attention  to  the  fact  that  this 
annual  meeting  overtaxed  the  capacity  of  the  society 
house  and  that  the  inadequate  facilities  were  alleged  as 
the   reason   why  a   lunch   is  not  provided  there  for  the 
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members  on  the  first  day  of  the  annual  meeting.  In  view 
of  the.«e  facts  he  moved  that  the  Board  of  Direction  be 
requested  to  consider  plans  for  increasing  the  capacity 
of  the  society  house  to  make  it  adequate  for  the  annual 
meeting  and  the  like.    This  motion  was  carried. 

It  was  also  voted  that  the  Board  of  Direction  be  in- 
structed to  employ  the  best  talent  available  to  determine 
how  the  ac-oustics  of  tiie  meeting  hall  might  be  improved. 

Secretary  Charles  Warren  Hunt  reported  the  prelim- 
inary arrangements  toward  organizing  the  International 
Engineering  Congress,  which  is  to  be  held  in  San  Fran- 
cisco in  1915,  at  the  time  of  the  Panama-Pacific  Exposi- 
tion. The  original  suggestion  for  such  a  congre.'ss  came 
from  the  Pacific  Coast  engineers,  who  i)roposed  that  the 
congress  be  c-onducted  by  the  several  national  engineer- 
ing societies  jointly,  each  society  conducting  that  part 
pertaining  to  its  own  work.  The  first  final  outcome  was 
a  financing  plan  which  called  for  a  local  contribution  of 
$ln,(M)()  and  .society  contributions  as  follows:  American 
Society  of  Civil  Engineers,  $!)()00;  American  Institute  of 
Electrical  Engineers,  $9000;  American  Society  of  Me- 
chanical Engineers.  $5000;  American  Institute  of  Min- 
ing Engineers,  $5000 ;  Society  of  Naval  Architects  & 
Marine  Engineers,  $2000;  a  total  of  $40,000.  However, 
the  electrical  .society  has  to  contriluite  heavily  toward 
conducting  the  International  Electrical  Congress  at  the 
time,  and  on  this  account  their  contribution  to  the  En- 
gineering Congress  is  reduced  to  $3500.  The  organiza- 
tion and  managenu-nt  is  to  be  in  the  lianils  of  a  com- 
mittee of  ;{0,  made  up  of  delegates  from  the  different 
societies  (including  in  eacli  case  the  ])resident  and  secre- 
tary, er-offirio)  and  having  the  remaining  represeiitalion 
of  Pacific  Coast  members. 

Tkcusk  w.  I*ii(){Ki:ni\fis 

The  most  important  item  of  the  technical  program  was 
the  second  report  of  the  society's  delegation  on  the  .IdinI 
Committee  on  Concrete  and  Reiniorced  Concrete.  The 
report,  presented  in  ])rinted  form,  was  introduced  briefly 
by  H.  L.  Humphrey. 

While  the  report  is  far  too  bulky  Un-  reprinting  here 
(it  covers  52  pages  of  the  regular  '"Transactions"  sizes). 
the  following  is  a  brief  summary  of  the  main  jjoints  in 
which  the  new  rep(u-t  differs  from  the  first  report 
rendered    four  years  ago  (.'an\iary,  1909). 

Sew  Fealureji  of  ('uucrctp  Ilejiorl — A  historical  intro- 
<luction  nud  bibliography  is  added.  An  express  caution  is 
adiied  liiat  the  re])ort  is  not  to  be  regarded  as  a  specifica- 
tion, but  may  Ik-  used  as  a  basis  for  a  specification.  Under 
the  heading  of  Destrui'tivc  Agencies  the  relation  of  cli>c- 
Irolylir  dixiiilegraliuii  to  the  (hirability  of  concrete  is 
slated  quiti'  fully  in  accorilancc  witli  the  most  recent  ex- 
|s'rimcntal  conclusions.  The  <|ualilies  of  jine  ag(/ic- 
yah'M  are  stated  more  fully;  something  is  added  on  liu/li- 
rarhuii  reiiiforrin;/  ulrrl.  'I'lic  .•icction  on  /'ruporliomiif/ 
Conrrrle  is  a  little  amplified.  For  ini.riiifr.  a  definite 
minimum  length  of  mixing  |»eriod  is  recommended,  al- 
though no  figure  is  g'ven  for  this  minimum.  The  de- 
jMNiition  of  concrete  innlrr  water  is  discussed.  Tinu-  of 
rrmoval  of  forms  is  a  little  amplified.  How  to  prevent 
Mhrinknije  and  Irmjiemtiire  crackx  is  nnide  the  subject  of 
n  few  paragraphs,  liamlled  a  little  (iifferently  from  thr)se 
in  the  fortner  reportn.  'I'lie  fig\jres  given  for  iiioiIiiIiim  of 
rin/ilirili/  to  Im>  nsNunied  uiuler  different  conditions  are 
somewhat   modified:  fur  e\aini>le,  a  ratio  of  H  in  recom- 


mended to  compute  deflection  where  the  former  report 
stated  8  to  12,  and  difl'erent  ratios  are  giveu  for  concrete 
of  difl'erent  normal  strengths.  A  little  more  detailed 
specification  of  T-beain  proporiiong,  and  stricter  fixing  of 
assumption  for  continuous  or  cont<trained  beams  or  slabs. 
are  provided.  Slabs  having  reinforcement  in  more  than 
one  direction  are  honored  by  two  paragraphs  of  discus- 
sion, containing  numerous  cautionary  statements.  More 
conservative  statements  are  made  on  liond  strength.  A 
considerably  revised  discussion  of  diagonal  ten.yinn  and 
shear  is  presented.  Several  new  features  are  found  in  the 
section  on  Columns,  an  important  one  being  the  omission 
of  structural-steel  reinforcement  as  one  of  the  classifica- 
tions. A  table  of  mean  compressive  strengths  of  con- 
cretes ha\ing  different  kinds  of  .stone  and  different  pro- 
portions of  mixture  is  given,  with  the  recommendation 
that  tiicsc  values  slu)uld  be  the  maximum  ultimate 
strengths  on  whicii  designing  should  hv  based.  The 
recommended  u  nil -stresses  fur  shear  and  diagonal  tension 
are  modified. 

As  already  reniarkcd.  there  was  iki  discussion  on  llic 
report. 

Engineering  Education — On  this  subject  Desmond  Fitz- 
gerald presented  an  informal  progress  report.  It  appears 
that  the  committee  is  waiting  for  the  Carnegie  Founda- 
tion to  make  the  necessary  investigation  on  which  a  re- 
port may  be  based. 

Steel  Columns — A.  L.  Bowman  reported  progress  for 
this  committee.  The  full  ])rograni  of  tests  laid  out  by 
the  committee  is  to  be  carried  through  by  the  F.  S. 
Bureau  of  Standards,  beginning  shortly.  Tlie  tests  have 
been  ;)()stponed  by  delay  in  getting  ready  the  new  test- 
ing-machine, but  the  machine  is  now  in  operation  and 
about  hair  of  the  test  material  has  been  purchased. 

Hearing  Value  of  Soils — The  Board  of  Direclit>n  lias  de- 
cided to  appoint  a  special  com.mittee  on  bearing  value  of 
dill'erent  soils  for  foundations.  The  committee  has  not 
yet  been  com])letely  niadi'  up. 

Valiialidn  of  Puhlir  riilitirs — F.  P.  Stearns,  Boston, 
Ma.><s.,  rejiorted  progress  for  the  committee  appointed  to 
formulate  principles  to  govern  the  valuation  of  public 
utilities. 

HiluiiiiiKiiis  MdlcridI  far  1,'iHid  ('onslruclion — The  com- 
mittee re|iorled  through  W.  \V.  Crosby.  Ks.sentially  its 
report  was  a  reixirl  of  ])rogress,  but  a  number  of  sugges- 
tions and  fragnu'utary  reconnneiulations  were  made.  The 
committee  defined  bitunuMi  in  the  same  definition  as 
u.sed  by  the  AnuM-ican  Society  for  Testing  Materials,  the 
criterion  being  solubility  in  rarlidii  disul|)liide.  It  also 
defines  bituminous  nuiterials  as  materials  containing  bi- 
tumen. It  may  later  li\  liniil<  lor  the  maximum  aiudunl 
of  distillate  in  tar  lip  t<i  l^n  ('.  ((lillcrenl  limits  lor  dil'- 
ferent  conditions  of  origin  and  use),  limits  for  free  car- 
bon in  tar  for  sui)erficial  treatment,  et(.  In  adilitioii  tn 
its  definition  of  bituminous  surfaces,  etc,  the  committee 
presented  a  definition  for  bituminous-concrete  pavement, 
the  definition  involving  the  mixing  nu'thod  of  pre|)ara- 
tion.  On  the  (piestion  of  .'<eal  coats  for  mixture-method 
pavements  the  committee  recomnu'iided  further  investiga- 
tion. It  renewed  its  rec-ommendation  of  a  year  ago  for 
drawing  up  a  standard  method  of  recording  costs. 

The  report  of  the  committee  was  not  di.scussed,  but  the 
report  was  received  and  the  committee  continued.  This 
same  remark  also  applies  to  (Iw  re]iorts  of  the  other  com- 
mittees  above  noted. 
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The  Portland  Cement  Specification  of 
Lackawanna  R.R. 

As  a  result  of  an  extern Icil  investigation  the  Delaware, 
Lackawanna  &  Western  Iv.R.  has  decitled  to  adopt  a 
.si)eeifieatiou  for  the  purchase  of  Portland  cement,  which 
dilTers  in  some  important  features  from  the  standard 
specifications  adopted  by  the  United  States  Goveniment 
or  by  the  American  Society  for  Testing  Materials. 
As  announced  in  Exginekhing  Xkws,  June  13,  1912. 
p.  1111,  the  main  divergence  is  in  the  matter  of 
soundness  tests,  for  which  the  Lackawanna  has  adopted 
the  "autoclave"  boiling-pressure  test,  described  in  our 
previous  article,  instead  of  the  ordinary  boiling  test  pre- 
scribed by  the  usual  standards.  The  full  text  of  the  speci- 
fication, ado])ted  Jan.  1,  1913,  is  as  follows: 

Detlnltloll 

1.  The  cement  shaU  be  the  product  obtained  by  finely 
pulverizing  ciinl^er  produced  by  calelnlns  to  Incipient  fu.slon. 
an  intimate  mixture  of  properly  proportioned  argillaceous 
and  calcareous  substances,  with  only  such  additions  subse- 
quent to  calcining:  as  may  be  necessary  to  control  certain 
properties.  Such  additions  shall  not  exceed  3%,  by  weight, 
of  the  calcined   product. 

Mliecldo    Gravity 

2.  The  specific  gravity  of  the  cement  shall  not  be  less 
than    3.10. 

FlDeneN.H 

3.  95  7c  of  the  cement,  by  weight,  shall  pass  through  the 
No.  100  sieve,  and  S0%  of  the  cement,  by  weight,  shall  pass 
through   the   No.   200   sieve. 

Time    of    Setting 

4.  The  cement  shall  not  acquire  its  initial  set  in  less  than 
1  hour  and  must  have  acquired  its  final  set  within  ten  hours. 
SoundneMH — Force    Autoclave    TeHt 

5.  Three  neat  briquettes  to  be  made  up  in  the  usual  man- 
ner and  allowed  to  remain  in  the  damp  closet  for  24  hours. 
At  the  expiration  of  that  time,  the  briquettes  are  to  be  re- 
moved from  the  molds  and  placed  in  the  autoclave,  sufBclent 
water  being  added  to  partly  or  wholly  cover  the  briquettes. 
The  autoclave  is  then  closed,  the  burners  being  of  sufficient 
size  to  raise  the  pressure  to  295  lb.  in  not  more  than  1  hour. 
The  pressure  of  295  lb.  shall  be  maintained  for  1  hour  longer, 
or  a  total  time  of  2  hours.  The  pressure  is  then  to  be  grad- 
ually released,  the  briquettes  taken  out  and  placed  in  the 
moist  closet,  where  they  shall  be  allowed  to  remain  for  1 
hour.  At  the  end  of  that  time  they  are  to  be  broken  in  the 
standard  cement-testing  machine  in  the  usual  manner.  The 
average  tensile  strength  of  the  three  briquettes  taken  from 
the  autoclave  must  show  a  tensile  strength  of  not  less  than 
500  lb.  per  sq.in.  They  must  also  show  an  increase  of  not 
less  than  25%  over  the  average  tensile  strength  of  three  bri- 
quettes broken  at  the  end  of  24  hours.  A  bar  of  neat  cement, 
6  in.  long  by  1  in.  square,  shall  be  made  up  at  the  same 
time  the  briquettes  are  made.  This  expansion  bar  to  remain 
in  the  moist  closet  for  24  hours  and  to  be  removed  along 
with  the  briquettes  and  tested  with  the  briquettes  in  the 
autoclave,  as  indicated  above.  After  one  hour  in  the  moist 
closet,  this  expansion  bar  shall  not  show  an  expansion  greater 
than    H7c. 

Tensile    Streneth 

6.  The  minimum  requirements  for  tensile  strength  for 
briquettes  1  in.  square  in  section  shall  be  within  the  fol- 
lowing: 

Aee  Neat     Cement  Strength 

24  hours  in  moist  air 200  lb- 

7  days  (1  day  in  moist  air,  6  days  in  water) . ." 500  lb- 

28  days  (1  day  in  moist  air,  27  days  in  water) 600  lb- 
One  Part  Cement.  Three  Parts  Sand 

7  days  (1  day  in  moist  air,  6  days  in  water) 250  lb. 

28  days  (1  day  in  moist  air,  27  days  in  water) 373  lb. 

The  average  of  the  tensile  strengths  developed  at  each  age 
by  the  briquettes  in  any  set  made  from  one  sample  is  to  be 
considered  the  tensile  strength  of  the  sample  at  that  age. 
Any  results  that  are  manifestly  faulty  will  not  be  included. 
The  sand  briquettes  will  be  thoroughly  tamped  in  the  molds 
by  using  an  iron  die  to  fit  inside  the  sand  briquette  mold,  this 
die  to  be  struck  a  number  of  blows  with  a  wooden  mallet. 
CompoRltion 

7.  In  the  finished  cement,  the  following  limits  shall  not 
be  exceeded:  ' 

[Limits    shown   in    table   at    top   of   next    column] 


Per  Cra* 

r.oHii  on  lanitinn  for  20  ininu(«a 4 

Ih.Holulili.  nnidu.. T 

Sulphuric  iiiiliydridi'  (SO.) 17. 

MnKnoBia  (MkO) '.'.'.'.\ '.'.'.'.'.'.'.'.'. '.'.'.'.'.     J 

».  The  InHolubU-  ritiildue  Hhall  bo  determined  on  u  1-Kram 
sample  which  Is  dlKinted  on  the  «team  bath  In  hydrochloric 
acid  of  approximately  1,03G  iip..,inc  uruvlty  until  the  c.-ment 
IH  dissolved.  The  residue  Ih  nitered,  waHh.^d  with  hot  wuter, 
and  the  fUterer  paper  conlentH  dlifCHted  on  the  Mteam  bath 
In  a  5%  solution  of  sodium  carbonate.  The  rexldue  Ih  then 
filtered,  washed  with  hot  wiiler,  then  with  hydrorhlorU-  acid, 
approximately  of  1.035  speeinc  Rravlty,  and  finally  with  hot 
water,  then  Ignited  and  weighed.  The  quantity  go  obtained 
Is  Insoluble  residue. 
Innpectlon 

9.  All  cement  which  Is  used  by  the  above  named  com- 
pany, or  any  contractors  doing  work  for  the  above  named 
company,  must  bo  sampled  at  the  mill.  The  Inspector  will 
take  a  sample  from  each  and  every  car  and  properly  seal  the 
cars  with   the  company's  seals. 

In  no  case  must  cement  be  shipped  from  any  mill  without 
the  company's  Inspector  being  present.  Should  It  be  neces- 
sary at  any  time  to  ship  cement  without  Inspection  at  the 
mill,  but  which  Inspection  will  be  made  at  point  of  destina- 
tion, the  shipper  must  so  notify  the  chemist  and  engineer  of 
tests,  and  receive  special  orders  from  him  for  the  shipping 
of  the  cement. 

The  Inspector  must  have  access  to  all  parts  of  the  mill, 
either  day  or  night,  when  any  contract  Is  being  filled  for  the 
company. 

The  shipper  must  furnish  the  office  of  the  chemist  and 
engineer  of  tests  with  analysis  and  physical  tests  showing 
results  obtained  upon  the  bin  from  which  shipments  are 
made. 

Samples  taken  from  every  car  will  be  sent  to  the  labora- 
tory for  further  test  and  Inspection.  Any  sample  which  falls 
to  meet  any  or  all  of  the  above  requirements  will  be  con- 
demned and  returned  to  the  shipper,  who  must  pay  freight 
charges   In   both   directions. 

Samples  of  cement  obtained  from  cars  which  continue  to 
show  a  lower  result  at  the  end  of  the  28-day  sand  test  than 
is  shown  in  the  7-day  sand  test  will  be  sufficient  cause  for 
the  canceling  of  any  contract  which  at  that  time  may  be  in 
force. 

The  following  tabulation  shows  the  main  divergent 
items  between  the  above  specification  and  that  adopted  by 
the  American  Society  for  Testing  Materials.  The  com- 
parison is  made  by  the  editors  of  E.VGINEERING  Nkws  and 
is  not  a  part  of  the  above  specification. 

Lackawanna     Am.    Soc. 
T.  M. 

Fineness — Through  100  mesh 95%  92% 

Through  200  meah 80%  75% 

Initial  set <  1  hr.  <30  min. 

Soundnes.s Autoclave      Air  and  Boil- 
ing 
Tensile  strength: 

Neat— 24  hr 200  lb.  per  sq.in.  175  lb.  per  sq.in. 

1:3— 7  days 250  lb.  per  sq.in.  200  lb  per  sq.in. 

1:3— 28  days 375  lb.  per  sq.in.  275  lb.  per  sq.in. 


Reduced  Gas  Rates  will  become  effective  throughout  north- 
ern New  Jersey  on  and  after  May  1,  as  the  result  of  confer- 
ences between  the  Public  Service  Gas  Co.  and  the  State 
Board  of  Public  Utility  Commissioners.  For  many  weeks 
the  Commission  has  been  studying  the  investment  and  operat- 
ing expenses  of  the  Passaic  Division  of  the  Public  Service 
Gas  Co.,  and  recently  rendered  a  decision  that  a  rate  of  90c 
per  1000  cu.ft.  for  this  district  would  be  reasonable.  The 
valuation  of  the  company's  property  and  business  was  placed 
at  $5,775,000,  compared  with  J12.000.042.  as  claimed  by  the 
company.  The  difference  is  partly  in  the  items  of  special 
franchises,  which  were  rejected.  A  contention  that  the  eval- 
uation should  not  fall  below  the  par  value  of  securities  is- 
sued, in  a  merger  of  six  companies  dating  before  the  pres- 
ent  company's    lease,    was   also   rejected. 

The  company  accepted  the  order  of  the  commission  fixing 
the  price  at  90c.,  but  reserved  the  right  to  test  at  its  con- 
venience the  legality  and  constitutionality  of  the  Board's 
principles   of  valuation. 

The  Commission  also  recommended  that  the  price  of  gas 
be  reduced  from  $1  to  90c.  throughout  the  entire  area  served 
by  the  company  in  the  state  and  this  recommendation  was 
accepted  by  the  company  pending  the  termination  of  litiga- 
tion of  principles  of  the  valuation.  The  device  of  the  com- 
pany to  adjudicate  the  difference  in  principles  of  valuation, 
was   commended   by   the   Commission. 


186 


E  N  G  I  X  E  E  E  T  N  G     X  E  W  S 


Vol.   69,   Xo.  4 


Drainage  Area   and  Population  of  the 

Ohio  River  Valley  and  Pollution 

of  the  Ohio  River 

By  a.  H.  Horton* 

The  drainage  basin  of  the  Ohio  River  comprises  parts 
of  14  states,  not  one  of  which  lies  wholly  within  the 
basin.  Table  I  gives  the  area  and  percentage  of  the  total 
area  of  each  state  within  the  basin ;  also  the  rural,  urban 
and  total  population,  and  the  percentage  each  is  of  the 
total  in  each  state.t  It  is  of  interest  to  note  that  the  per- 
centage of  each  state's  total  area  and  the  percentage  of 
each  state's  total  population  within  the  basin  agree  quite 
closely,  with  the  exception  of  the  State  of  Illinois. 

Table  II  gives  the  area,  rural,  urban  and  total  popula- 
tion and  the  percentage  each  is  of  tlie  total  in  the  basin 
for  different  points  along  the  Ohio  River. 

An  e.xamination  of  Table  Xo.  II  will  convince  any 
one  of  the  necessity  of  treating  the  Ohio  River  water  be- 
fore using  it  for  a  municipal  water-supply. 

The  International  Waterways  Commission,  under  date 
of  Jan.  4,  li»07,  .states  that  "the  latest  conclusions  of 
sanitary  engineers  as  to  the  amount  of  dilution  which  is 
required  to  make  sewage  inoffensive  are  that  a  dilution 
of  3%  eu.ft.  per  sec.  per  1000  persons  connected  with  the 
sewers  is  as  low  a  figure  as  it  is  now  possible  to  state." 
At  the  Ohio-Pennsylvania  state  line  the  minimum  flow 
of  the  Ohio  River  in  1008  was  approximately  1100  sec.-ft. 
At  the  present  time  probably  not  all  towns  of  2500  popu- 

•DlBtrkt    Engineer,   U.   S.    Geological  Survey,  Newport,   Ky. 

tUrban  population,  as  defined  by  the  1910  Census,  Is  the 
population   in   towns  of  2500  or  over. 

Population  data  in  Tables  Nos.  I  and  II  were  taken  from 
the  1910  Census.  Areas  were  taken  from  Rand  &  Mf.N'ally's 
Atlas,  1908.  Population  and  area  were  worked  up  by  coun- 
ties. The  distrioution  of  the  rural  population  was  assumed 
to  be  proportional  to  each  county's  area  where  the  outline  of 
any  drainage  area  passed  throuKh  a  county;  in  such  counties 
the  actual  location  of  the  urban  population  was  determined 
so  as  to  exclude   towns  and  cities  outside  of  the  basin. 


lation  and  over  in  the  Ohio  Valley  are  provided  with 
sewers.  The  percentage  of  urban  population  in  towns  be- 
tween 2500  and  5000  population  is  small,  for  in  Ohio  and 
Kentucky  the  urban  population  in  cities  between  these 
limits  is  but  12  and  9%,  respectively,  of  the  total  urban 
in  each  state ;  towns  of  5000  population  or  over  generally 
have  more  or  less  complete  sewer  systems.  Perhaps  not 
more  than  75%  of  the  population  in  sewered  towns  are 
provided  with  sewers,  depending  upon  how  rigidly  the 
municipal  authorities  enforce  the  laws  which  most  cities 
have  that  sewer  connections  must  be  made.  It  is  not 
thought  necessary,  however,  in  this  brief  discussion  to 
enter  into  modifying  details,  as  the  reader  may  use 
whatever  coefficients  he  thinks  advisable  to  reduce  the 
data  to  actual  conditions.  Assuming,  therefore,  that  all 
the  urban  population  is  connected  with  sewers,  since  it 
will  not  be  so  very  long  before  this  will  be  practically 
true,  the  flow  at  the  Ohio-Pennsylvania  state  line  should 
be  1626  times  31/^,  or  5420  sec.-ft.;  the  minimum  flow 
of  the  Ohio  River  in  1908  at  the  point  under  considera- 
tion was,  therefore,  only  one-fifth  of  that  required  to 
make  the  sewage  in  the  river  inoffensive. 

Above  the  mouth  of  the  Little  lliami  River  (intake  of 
Cincinnati  water-works)  the  urban  population  is  2,524,- 
000 ;  the  minimum  flow  at  this  point  in  1908  was  ap- 
pro.ximately  5000  sec.-ft.  The  amount  required  for 
proper  dilution  is  8400  sec.-ft.  At  Evansville,  Ind.,  the 
minimum  flow  in  1908  was  approximately  8000  sec.-ft.; 
the  urban  population  above  this  point  is  3,762,000,  The 
flow  required  is  12.500  sec.-ft. 

The  above  figures,  with  the  assumption  as  stated,  show 
that  at  no  point  on  the. Ohio  River  is  the  minimum  flow 
sufficient  to  render  the  sewage  that  enters  the  river  in- 
offensive. Under  the  conditions  that  prevail  at  ordinary 
low-water  stages  perhaps  little  of  the  sewage  from  the 
State  of  Penn.sylvania  arrives  as  far  down  the  river  as 
Cincinnati    or    Evansville.     Rut    if    a    long    continued 


TABLE  I.     AREA  AND  POPULATION  OF  THE  OHIO  RIVER  DRAINAGE  BASIN  BY  ST.\TES 


OmiiU. 
nUniir. 


Kentucky 

Maryland . 
MiimMippi 
New  YorV 
North  Carolinn 

Ohio 

Pennoylvania 
Tennrtar f . . 
Vinpnia 
W«it  Virginia. 

Totalj 

Note:  The  pen 


sq.ini. 

6,842 

1.510 

11,395 

29.202 

38,8.59 

422 

397 

1,880 

6,10S 

29,030 

1.5,310 

33,0,59 

7,222 

21,083 


Percentage 

of  entire 

state 

13.3 

2  6 
20  3 
81.6 
97.1 

4.3 

0.9 

4  0 
12.6 
71.2 
34  0 
80.6 
18.0 
85  7 


-Population- 


Rural 

240,742 

45,565 

451,2.34 

1,311.460 

1,676,905 

12,867 

12,241 

71,499 

209,.372 

1,502,985 

1,210,103 

1.346,005 

300,089 

907,269 


Percentage 

of  total  rural 

in  state 

14.1 

2.2 
20.9 
84.2 
96.9 

2.0 

0.8 

3.7 
11  1 
71  5 
39.9 
77.2 
19  3 


I  the  lii 


203,021  34.6  9,313,942  37.6 

•  <i(  toUlu  are  percentacea  of  the  toUln  of  all  the  14  states. 


Urban 
32,835 

i  36,484 
860,091 
544,215 


51,8.32 
21  ,.580 
1,549,379 
1,380,122 
276,.m5 
23,627 
211,177 

5,087,647 


PercentaKC 

of  total  tirbal 

in  state 

8,9 

0 


0 

0 

0.7 

6.8 
.58.1 
29.8 
62.7 

5.0 
02.6 


Total 

282,577 
45,.505 

.587.718 

2.171, .557 

2,221,120 

12,867 

12,241 

123,331 

230,952 
3,052,364 
2,.500,225 
1,622,910 

329,716 
1,118,446 

II, 401, .589 


PercentaRO 

of    total 

in  state 

13  2 

1.8 
10.4 
80.  S 
97.1 

1.0 

0.7 

1.4 
10.5 
64.0 
.33.8 
74  5 
15  9 
91   6 

30  2 


TABLE  II.     AREA  AND  POPULATION  OF  THE  OHIO  RIVER  DRAI 


Dintrict 


-Area- 
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10,1103 
23„'((IH 
24,803 
35,188 

37,667 


1.  Junciir.n     of     Allecheny     and 

,\Ifmr)tiitah«>la  Uiverv 

2.  Prnn  .<>)no  Mlali.  Une 

3    W(M-r|in« 

4.   rarkcratturc. ... 
fi     IVrluw  mouth  of  UliUi  Kana- 
wha Kiver 

«    IVI..W    fnrmlh    trf    Rlc    Handy 

317  n<),323 

463  70,322 

4»»  75,000 

4*0  N1,44U 

003  n<l,AH4 

787  |(MI,(KI<I 

MO  1,19.723 

084  21I2,0,'15 

WW  2(I.'<,IKII 

Noi#:  No    I  Inrludm  ptAulalJon  of  Plitaburah;  N 


7  .Motilh  »(  l.iiilc  Miami  River. 

N  .M.Hiih  of  (irral  Miami  River. 

11  lodiaiia-f  Ihio  Huie  Line 

10  l.<niiiiVlll<-         

11  Kv.n.vill. 

12  l*-l'r»  n.fnitb  of  WabMb  Rlmr 

13  Patlucah        

14  Mouth 


18  S 

29  7 
:t4.0 
.37  4 
40  I 
44  fl 
52  2 
68.8 
119 


NAGE  BASIN  ABOVE  DIFFEKIONT  POINTS  ON  TllK  OHIO  UIVKR 
Population  ■ 


100  0 
3,  4,  10,  II  and 


1,221,258 
1 ,5.52,489 
1,677,900 
2,207,388 

2,305,030 

3,2.52,.581 
3.71.1.114 
4,(iri7,H23 
4,21M.(r27 
4,671,. •162 
5,.MN,I86 
0,81 1, MHI 
0,26n..'>.')1 
0,313,942 


Perce  ntnao 

of  total 

rural 

13  1 
16  7 
18  0 
23  7 


34  9 
39  0 
43  0 
46.  1 
50  2 
57  4 
73  1 
09  5 
100  0 


1,258,203 
1 ,625,855 
1,688,264 
2,020,865 

2,044,707 

2,192,074 
2,524,303 
3,069,411 
3,374,4)54 
3,453,720 
3,701,047 
4,662,123 
5,064,580 
5,087,tl47 


'ercentajjo 
of  total 
urban 

24  7 

32  0 

33  2 
;)9  8 

40  2 

43  I 
49  6 
60  3 
66  4 
68  (I 
74  0 
01   7 


Padurah  rvapeeUvvly       No  6  inrludra  thr  (ir    ,Miami  River:  fjo.  13  Inrludi 


Percentage 
of  total 
Total  in  basin 

2,479.461  17.2 

3,178,344  22.1 

3,.366,164  23.4 

4,234,253  20.4 

4,350,646  30.2 

.5,4.55,255  ,37.8 

0,237,447 

7,077,234 

7,688,682 

8,125,082 

9,110,133 
11,473,932 
14„321,140 
14.4(ll„589 

Louisville,  Evansville  and 


40.1 
53 . 2 
56.4 
63  3 
79.6 
09  6 
KKI  II 


Jamiiiry  23,  1913 
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drought  l)e  followed  by  a  general  rain  which  eauses  a 
ri,se  of  5  to  10  ft.  in  the  river  and  the  dams  in  the  river 
to  be  lowered,  an  immense  amount  of  sewage  and  filtii 
of  every  description  along  the  entire  length  of  the  river 
would  be  swejit  into  and  down  the  river,  tinder  such 
conditions  it  might  be  possible  that  even  the  flow  of  the 
river  at  the  increased  stage  would  be  insulHcient  to  pro- 
duce the  prescribed  amount  of  dilution.  After  all,  the 
question  is  not  one  of  dilution  to  make  the  .sewage  in- 
offensive, but  whether  or  not  the  untreated  Ohio  River 
water  is  suitable  for  a  municipal  water-supply;  and  no 
one.  after  examining  Table  11  and  reading  the  above  dis- 
cussion, would  be  willing  to  claim  that  the  conclusions 
were  not  justified  and  to  recommend  the  raw  Ohio  River 
water  as  a  suitable  water-supply  for  any  town. 

The  need  of  legislation  to  control  and  limit  the  ])o\\\i- 
tion  of  the  Ohio  River  and  trilnitaries  is  at  once  apparent 
and  should  be  undertaken  without  delay.  Legislation 
affecting  so  many  states  can  only  be  prescribed  by  the 
federal  government,  for  it  is  easily  discernible  that  the 
problem  is  beyond  the  power  of  any  one  state,  and  that 
it  would  be  practically  impossible  for  a  combination  or 
as.-iociation  composed  of  all  or  part  of  the  states  in  the 
Ohio  River  basin  to  arrive  at  any  definite  concerted 
action. 

A  Simple  Device  for  Locking  Passenger 
Car  Bodies  to  Trucks 

One  of  the  causes  of  casualties  in  railway  wrecks  with 
ordinary  passenger  coaches  is  the  ease  with  which  the 
car  body  is  pushed  off  the  trucks  and  telescoped.  Con- 
stant increase  in  the  size  and  weight  of  car  bodies  has  in- 
creased this  tendency  where  the  car  bodies  are  held  on 
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Device  for  Locking  Car  Bodies  to  Truck.? 
Trunk  Ry. 


Grand 


the  trucks  in  the  standard  way  with  center  plate  and  plain 
king  bolt.  The  steel  underframe  of  the  modern  car  is  sufB- 
ciently  strong  to  stand  heavy  shock  or  impact  with  the 
buffing  devices  now  commonly  used,  and  if  the  car  bodies 
are  prevented  from  lifting  and  riding  the  platforms  of 
adjoining  cars,  the  danger  of  telescoping  is  greatly  di- 
minished. 


With  this  end  in  view  the  (Irand  Trunk  Ry.  has  re- 
cently adopted  a  simpU?  d(!vice  which  Ih  being  u])plied 
to  a  number  of  new  cars,  and  will  hereafter  be  Htandan! 
on  all  pas.senger  equi|)nient  on  the  (Jrand  Trunk  l{y. 
lines.  This  device,  shown  in  the  accompanying  illustra- 
tion, consists  of  a  steel  key  and  ribbed  |)iii  in  jilace  of  the 
ordinary,  plain  king  bolt.  Th(!  key  is  made  of  two  ««,•(- 
tions  of  a  hollow  steel  cyliiulcr  witli  llanges  top  an<l  bot- 
tom. The  flanges  lock  the  truck  frame  to  the  car-lxidy 
bolster,  and  the  key  is  held  in  place  by  the  ribbed  king 
bolt,  which  is  dropped  into  the  cylindrical  space  within 
the  key.  This  device  does  not  interfere  in  any  way  with 
the  free  and  flexible  movement  of  the  trucks,  a«  provision 
has  been  made  to  give  sufficient  clearance,  and  the  key 
may  be  removed  with  little  more  difficulty  than  an  ordi- 
nary king  bolt. 

The  locking  device  is  the  invention  of  .1.  Coleman, 
Superintendent  of  the  Car  Department,  (Jrand  Trunk 
Ry.,  to  whom  we  are  indebted  for  the  foregoing  descrip- 
tion. 


In  a  Rear  Rnd  CoIIIhIod  on  the  Midland  Ry.,  near  Bir- 
mingham, England,  on  Jan.  13.  two  persons  were  killed  and 
40  injured. 

Six    Million    PackagreN    Were    Handled    by   the    ParcpU    Poat 

duiinf,'  the  first  week  after  its  installation,  according  to  press 

reports. 

Two  Tunnel  ExploHlona  occurred  at  Chicago,  on  Jan,  14 
anil  15,  in  a  branch  water-supply  tunnel,  at  about  72d  St. 
and  Cottage  Grove  Ave.  Pockets  of  natural  gas  are  oon- 
sidered  as  the  cause  of  both  accidents.  The  first  occurred 
about  11:30  p.m..  and  three  men  were  badly  burned.  The 
second  occurred  about  5  a.m.,  killing  one  man  and  injuring 
eight  more.  The  tunnel  is  to  supply  Jackson  Park  and  Wash- 
ington Park.  It  extends  from  a  pumping  station  at  oSth  St. 
and  Cottage  Grove  Ave.  to  73d  St.  and  Drexel  Ave.,  where  It 
will  connect  with  the  Southwest  tunnel  of  the  city's  water- 
supply  system.     It  is  expected   to  be  completed  next  summer. 

A  Suit  for  Electrol.vtlc  Damai^e  to  a  concrete  building  has 
been  brought  in  the  court  of  Lehigh  County.  Penn..  by  the 
Arbogast  &  Bastian  Co..  owner  of  a  packing  house  In  .\llen- 
town,  Penn.,  against  the  Lehigh  Valley  Transit  Co.,  which 
owns  an  electric  power  house  within  a  few  yards  of  the  pack- 
ing house.  Suit  has  been  brought  to  recover  damages  to  the 
sum  of  $300,000  for  the  alleged  damage  to  the  building  by 
stray  electric  currents  from  the  power  house.  This  is  the 
building  which  was  described  extensively  in  "Engineerlngr 
News,"  June  8.    1911,  p.   684   and   1912,    p.   149. 

A  Joint  Water-Supply  for  the  cities  and  towns  of  the 
Willamette  Valley.  Oregon,  has  been  reported  on  for  the  State 
Board  of  Health  by  L.  C.  Kelsey.  of  Portland.  It  is  esti- 
mated that  a  supply  could  be  brought  from  Clear  Lake,  at 
the  head  of  the  Willamette  River,  for  about  $4,000,000.  The 
pipeline  would  be  116  miles  long,  from  44  to  36  In.  in  diam- 
eter and  would  have  a  capacity,  at  its  upper  end,  of  30.000,000 
gal.  Ten  or  dozen  towns  and  a  number  of  state  institutions 
would  be  supplied.  These  towns  include  Salem,  the  state 
capital,  whch  is  now  supplied  privately  with  water  from  a 
gravel  bar  in  the  Willamette  River.  State  and  municipal  co- 
operation is  proposed,  but  it  appears  that  an  issue  of  state 
bonds  for  this  purpose  might  require  a  constitutional  amend- 
ment,   which   could   not   be   voted    on    until    1914. 

A  Very  Large  Mine  HoiMtine  EnBlne  is  to  be  built  for  the 
Inverness  Railway  &  Coal  Co.,  of  Cape  Breton,  Canada,  by 
the  Nordberg  Manufacturing  Co.,  of  Milwaukee.  Wis.  The 
two  cylinders  are  34  in.  in  diameter  with  a  72-in.  stroke, 
and  the  hoist  has  two  drums,  each  equipped  ■with  clutches 
and  post  brakes  enabling  either  drum  to  be  operated  inde- 
pendently. The  hoist  Is  designed  to  be  able  to  lift  the  follow- 
ing load:  A  train  of  12  mine  cars,  each  of  which  weighs  1150 
lb.  and  contains  one  long  ton  of  coal.  This  train  of  cars  has 
to  be  hauled  up  an  incline  10.000  ft.  In  length,  which  has  a 
slope  of  16°  at  the  surface  and  35°  at  the  bottom.  The  maxi- 
mum stress  on  the  hoisting  cable  is  about  41.000  lb.  The 
order  was  secured  by  the  Nordberg  Co.  In  competition  with 
both  German  and  English  bidders. 
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A  Verj-  Larice  Relnforced-concrete  Arch  Bridge  is  being 
designed  for  the  Chur-Arosa  Ry..  in  Switzerland,  to  be  Itnown 
as  the  Langwiesen  viaduct.  It  will  have  a  main  arch  of 
32S.1  ft.  calculated  span,  which  will  give  a  clear  opening  be- 
tween skewbacks  of  315  ft.  This  will  be.  if  built  as  designed, 
somewhat  smaller  than  the  present  largest  concrete  arch,  the 
32S-ft.  span  across  the  Tiber.  The  bridge  is  being  designed 
by  E.  Ziiblln  &  Co.,  Basel.  Switzerland,  under  specifications 
approximately  equivalent  to  those  of  the  Swiss  Reinforced- 
Concrete  Committee. 

The  MIldneiM  of  the  Preuent  Winter  in  the  eastern  part  of 
the  United  States  in  Indicated  by  the  fact  that  the  Hudson 
River  Is  still  open  for  navigation  to  Albany.  With  the  ex- 
ception of  the  winter  of  1SS9-90,  when  the  river  was  not 
closed  at  all.  but  remained  open  from  Mar.  10.  1SS9.  to  Dec. 
2.  1890,  this  Is  the  latest  date  the  river  has  remained  open 
in  its  history.  Complete  records  dating  back  to  1S24,  are  on 
record  in  the  State  Engineer's  oflice,  at  Albany,  and  unofficial 
records  before  that  time  confirm  the  above  statements.  Only 
three  times  since  1824  has  the  closing  of  the  river  run  ovei- 
Into  the  new  year:  In  1825,  Jan.  5;  in  1829,  Jan.  14,  and  in 
1882.  Jan.  2.  Generally  navigation  is  stopped  by  Dec.  15. 
These  data  are  based  on  the  records  of  the  New  York  State 
Engineer  and  Surveyor,  and  do  not  entirely  agree  with  those 
of   the  U.    S.    Weather   Bureau. 

Severe  StormM  on  the  .\tlantlc  during  January,  have  done 
great  damage  to  shipping.  The  Cunard  liner  "Mauretania" 
reached  New  York  on  Jan.  19,  two  days  overdue.  Her 
promenade  deck  shield  was  destroyed  and  her  bridge  dam- 
aged   by  a   big  wave   on    Jan.    15. 

The  steamship  "El  Dorado,"  of  the  Morgan  Line,  which 
sailed  from  Baltimore,  Md..  on  Jan.  1,  with  a  cargo  of  steel 
rails,  for  Galveston.  Tex.,  has  not  been  heard  from  and  is 
thought  to  have  gone  down  with  her  crew  of  39  men  in  the 
storm   of  Jan.   3. 

The  Lamport  &  Holt  Line  Steamer  "Veronese,"  sailing 
from  Glasgow  to  Brazil,  was  wrecked  oft  the  coast  of  Port- 
ugal on  Jan.  16. 

The  British  steamer  "Snowdon  Range,"  which  sailed  from 
Philadelphia,  on  Nov.  23,  bound  for  Leith,  Scotland,  docked  at 
Queenstown  on  Jan.  14,  after  losing  her  rudder  and  drifting 
for  seven  weeks.  The  boat  was  sighted  by  the  Dominion 
Liner  "'Welshman,"  about  500  miles  out  from  Queenstown  and 
towed   Into  that  port. 

,\  Concrete  Pile  TeBt — In  our  issue  of  Dec.  19,  1912,  page 
1181,  we  noted  the  test  of  a  very  large  relnforced-concrete 
column  before  a  delegation  from  the  National  Association  of 
Cement  Users  In  the  laboratory  of  the  U.  S.  Bureau  of  Stand- 
ards at  Pittsburgh.  On  account  of  the  very  low  ultimate 
value  which  this  column  reached,  there  has  been  considerable 
Interest  In  the  test,  but  It  has  not  been  generally  understood 
that  the  test  was  In  the  nature  of  a  spectacle  for  the  visiting 
engineers  rather  than  a  complete  investigation  of  the 
strength  of  a  concrete  column.  As  noted  in  our  previous 
Issue,  the  column  was  the  largest  relnforced-concrete  column 
ever  tested,  being  30  In.  In  outside  diameter  with  a  27-ln. 
core  within  a  helix  reinforcement,  which  gave  a  total  core 
aiea  of  572.55  sq.ln.  The  falling  load  was  close  to  2,000.000 
lb.,  which  In  Itself  Indicates  the  extraordinary  size  of  the 
column  as  well  as  the  value  of  the  test  as  a  spectacle.  For 
the  benefit  of  those  who  are  In  doubt  as  to  the  strength 
of  the  column,  we  would  say  that  It  was  only  25  days  old 
when  tested,  and  that  the  concrete  had  not  been  protected 
from  the  time  It  was  cast  until  It  was  broken,  during  which 
time  the  weather  was  closely  approximately  freezing.  It  Is 
estimated  from  tests  on  other  concrete  made  at  about  the 
aame  lime  that  the  value  of  the  concrete  at  this  age  would 
hardly  have  exceeded  1400  lb.  per  sq.ln.  ultimate.  No  very 
complete  log  of  the  test  was  taken,  but,  as  we  stated  before, 
the  first  sign  of  distress,  which  was  the  beginning  of  the 
■palling  of  the  outside  concrete,  occurred  at  about  1500  lb. 
per  sq.ln.  and  the  total  load  carried  was  1,950,000,  or  about 
3400   lb.    per   sq.ln.    core   area. 

Another  DemllneDt  of  the  Chlcaico  KIrvntrd  Loop  oc- 
curred Jan.  IB,  under  very  Hlmlliir  clrcumstunces  to  that  of 
the  accident  recorded  In  our  Issue  of  Jan.  IC.  As  noted  In 
the  former  article,  two  of  the  right-angle  curves  on  tho  loop 
(with  radii  of  90  and  95  ft.)  are  Intersected  by  grade  cross- 
ings, making  a  complicated  track  arrangement  and  Involving 
croRsInK-frogM  of  flat  anglos  and  tho  absence  of  supereleva- 
tion on  the  curves.  In  tho  first  accident,  the  rear  trail  car 
of  u  train  was  derailed  at  tho  crossing  on  tho  curve  turning 
Ihn  corner  from  V  in  lluren  Ht.  Into  Fifth  Ave.  In  the  Hccond 
iicddent  the  head  car  (a  motor  car)  of  a  train  of  the  North- 
W'ul-rn  Klevuled  Ry.,  was  derailed  at  the  crossing  on  the  iiirvo 
turning  the  corner  from  Wabash  Ave.  Into  Van  Huren  Ht.    Fortu- 


nately the  train  was  running  slowly,  partly  as  the  result  of 
orders  issued  after  the  first  accident.  There  was  no  great 
damage,  but  the  tracks  were  blocked  for  some  time,  and 
South  Side  trains  were  unable  to  enter  or  leave  the  loop.  It 
is  proposed  now  to  still  further  reduce  the  speed  to  5  ra.  p.  h. 
at  the  curves,  and  the  management  has  suggested  the  use 
of  steel  girders  as  guard  rails,  extending  some  4  ft.  above 
the  ties.  These  cou'd  not  be  used  ^t  the  crossings,  however, 
and  it  is  not  clear  how  they  would  be  attached  to  the  struc- 
ture. The  main  longitudinal  girders  are  under  the  track, 
and  apparently  the  only  available  supports  are  the  tops  of 
the   columns  carrying    the   transverse    girders. 

A  Snxpension  Bridge  of  2700-ft.  span  over  the  Mersey 
River,  at  Liverpool,  England,  was  proposed  by  L.  H.  Chase, 
in  a  paper  recently  read  before  the  Liverpool  Engineering 
Society.  The  main  dimensions  of  the  proposed  structure  are 
given  as  follows,  in  the  London  "Times."  Engineering  Sup- 
plement, of  Dec.  26:  Main  span,  2700  ft.  long;  towers,  500 
ft.  high;  height  above  high- water  mark.  200  ft.;  depth  .of 
girders,  50  ft.;  weight  of  girders,  210(1  tons;  width  between 
girders,  50  ft.;  width  between  towers  300  ft.;  and  weight  of 
cables  (410  sq.in.  in  each),  6400  tons.  The  total  cost,  ex- 
clusive of  land  and  legal  expenses,  he  thought  should  not 
exceed    £825,000    (about    $4,000,000). 

The  bridge  is  proposed  only  for  automobile  and  street- 
car traffic.  Instead  of  making  long  approaches  on  each 
shore  a  spiral  incline  was  proposed,  the  spiral  having  an 
external  diameter  of  300  ft.  and  internal  diameter  of  200  ft., 
with  a  building  occupying  the   space   inside   the   helix. 

United  StatOM  Patents  Expire  with  Foreign  Patents  not- 
withstanding the  Brussels  treaty  of  1900,  according  to  a  de- 
cision of  the  U.  S.  Supreme  Court  announced  on  Jan.  20,  1913 
(see  note  beginning  "The  Cameron  Septic  Tank  Process  Pat- 
ent." immediately  below.) 

The  Cameron  Septic  Tank  ProeeMS  Patent  Expired  in  No- 
vember, 1909,  with  the  original  British  patent,  according  to  a 
decision  by  the  U.  .S.  Supreme  Court,  announced  Jan.  20,  1913, 
in  a  suit  between  the  Cameron  Septic  Tank  Co.,  of  Chicago, 
and  the  city  of  Knoxville,  Iowa.  The  company  named  main- 
tained that  the  life  of  the  patent  (U.  S.  No.  634,423,  to  Cam- 
eron, Commin  and  Martin,  Oct.  3.  1S99)  was  extended  to  the 
full  term  of  17  years  by  an  agreement  covering  all  such  cases 
reached  on  Dec.  15.  1900.  by  the  International  Conference  for 
the  I'rotectlon  of  Industrial  Property,  and  subsequently  rati- 
fied by  the  U.  S.  Senate  (see  "Eng.  News,"  Oct.  14.  1909.  p. 
414,  for  a  detailed  statement  of  the  company's  claims,  as  made 
by   H.    D.   Wyllie). 

Presumably  this  decision  will  result  in  the  termination  of 
the  suit  brought  In  1912  by  the  Cameron  Septic  Tank  Co. 
against  the  city  of  Winchester,  Ky.,  for  infringement  of  the 
Cameron  process  patent  on  account  of  the  construction  by 
that  city  of  an  Imhoft  or  Emscher  tank  after  designs  by 
Chas.    E.    Collins,    of    Philadelphia. 

There  Is  now  pending  before  the  U.  S.  Court  of  Claims  a 
suit  brought  by  the  Cameron  .Septic  Tank  Co.  for  the  pay- 
ment of  royalties  by  the  United  States  on  account  of  septic 
tanks  built  by  the  War  Department.  The  government,  we 
understand,  maintains  that  the  Cameron  patent,  at  least  as 
regards  the  tanks  built  by  it,  is  Invalid,  notwithstanding  the 
decision  of  the  U.  S.  Supreme  Court  affirming  the  process 
claims  (but  denying  the  apparatus  claims),  in  the  suit  brought 
by  the  company  against  the  village  of  Saratoga  Springs,  N.  Y. 
(See  "Eng.  News,"  Jan.  23,  1908.  pp.  88-91,  for  this  decision; 
also  Mar.  28,  1907,  pp.  347-51,  for  decision  of  the  lower  court 
which  declared  the  whole  patent  void,  "for  want  of  patent- 
able Invention").  So  far  as  we  can  learn,  no  award  for  dam- 
ages or  royalties  has  ever  been  made  In  the  Saratoga  Springs 
case,  although  the  court  appointed  a  master  to  report  on  the 
subject    as   long   ago   as    Feb.    20,    1908. 


Mr.  U.  E.  Glllen,  Superintendent  of  the  Grand  Trunk  Ry., 
at  Montreal,  Que.,  has  been  promoted  to  be  General  Superin- 
tendent   of   tho   Western    lines. 

Mr.  C.  G.  Bowker,  Superintendent  of  llii-  Grand  Trunk 
Ry..  at  St.  Thomas,  Ont.,  has  been  pronmti'd  to  be  General 
■Superintendent    of    tho    Eastern    lines. 

Mr.  D.  Crombic,  Assistant  to  tho  Vice-President  of  thi- 
Grand  Trunk  Ry.,  at  Montreal,  Que.,  has  bei'n  promoted  to 
be    General    Supirlnlendenl    of    TniiiBportHllon. 

Mr.  H.  E.  Whitlenberger,  formerly  Superintendent  <if  the 
Grand  Trunk   Ry..  at  Toronto,  Ont..  has  boon  promoted   lo  be 
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(Senei-al     Superlnteiultnt    of    thf    Ontario    lines,    tho    Toronto 
terminals    and    the    Barrle   division. 

Mr.  W.  R.  Cameron  has  reslKned  as  City  lOnnlneer  of  Culro. 
111.  According  to  newspaper  reports  Mr.  Cameron  reslKned 
because  local  political  InHuences  Interfered  with  the  proper 
performance  of  his  woik.  He  has  accepted  a  position  In  St. 
Louis.    Mo. 

Mr.  J.  W.  KiilHhtlinKcr,  recently  Trainmaster  of  the  South- 
ern Pacific  Ry.,  at  RosevlUe,  Calif.,  has  bt;en  appointed  As- 
sistant Superintendent  of  the  Louisiana  Western  R.R.  and 
Morgan's  Louisiana  &  Texas  R.R.  &  Steamship  Co.,  at  New 
Orleans,   La. 

Mr.  S.  P.  Waldron,  M.  Am.  Soc.  C.  B.,  of  New  York  City, 
has  been  appointed  Contracting  Manager  of  the  Boston,  Mass., 
otflce  of  the  American  Bridge  Co.,  of  New  York,  succeeding 
the  late  H.  J.  Kattell.  Mr.  Waldron's  headquarters  will  be 
In    the   John    Hancock    Bldg.,    120   Franklin    St.,    Boston,    Mass. 

Mr.  A.  P.  Prendergast,  Division  Superintendent  of  Motive 
Power  of  the  Baltimore  &  Ohio  Southwestern  R.R.,  at  Cin- 
cinnati, Ohio,  has  been  transferred  to  Baltimore,  Md.,  with 
the  title  of  Superintendent  of  Motive  Power  of  the  entire 
eastern  system,  reporting  directly  to  the  General  Manager 
of  the  eastern  lines. 

Mr.  E.  W.  Sylvester,  of  Albany,  N.  Y.,  has  been  appointed 
Superintendent  of  Public  Works,  of  Poughkeepsie,  N.  Y.  Mr. 
Sylvester  has  been  at  different  times  First  Assistant  Engi- 
neer, New  York  State  Highway  Department,  Assistant  Engi- 
ner.  New  York  State  Barge  Canal  and  the  Albany  city  en- 
gineering   department. 

Mr.  M.  M.  Worthington,  a  civil  engineer,  has  been  ap- 
pointed City  Manager  of  Sumter,  S.  C,  succeeding  Mr.  Wm.  F. 
Robertson,  who  was  appointed  as  noted  in  our  issue  of  Nov. 
28,  but  resigned  a  short  time  later  to  accept  a  position  in 
engineering  work.  Mr.  Worthington  has  been  with  the  At- 
lantic  Coast   Line    R.R. 

Mr.  Walter  G.  Fox,  formerly  Engineer  in  charge  of  con- 
struction of  the  extension  of  the  Mexican  Southern  Ry.,  has 
been  appointed  one  of  the  Directors  of  Engineering  and  Con- 
struction of  the  Perrocarril  al  Curai'ay,  a  new  line  being 
built  by  the  government  of  Ecuador.  Mr.  Fox  will  have  his 
headquarters  at  Ambato,   Ecuador. 

Dr.  R.  E.  Doolittle,  who  has  been  acting  Chief  of  the 
Bureau  of  Chemistry,  U.  S.  Department  of  .\griculture,  since 
the  resignation  of  Dr.  Harvey  W.  Wiley,  has  returned  to  his 
former  position  as  Chemist  for  the  appraisers.  Customs  Ser- 
vice, New  York  City.  Dr.  Carl  Alsberg  has  been  appointed 
Chief   of   the    Bureau   of   Chemistry. 

Mr.  A.  M.  Lupfer,  M.  Am.  Soc.  C.  E.,  of  Spokane,  Wash., 
has  been  appointed  Chief  Engineer  of  the  Spokane,  Portland 
&  Seattle,  the  Oregon  Trunk  and  the  Spokane  &  Inland  Em- 
pire Rys.,  with  headquarters  at  Portland,  Ore.,  succeeding  Mr. 
Ralph  Budd,  resigned,  as  noted  in  our  issue  of  Jan.  2.  Mr. 
Lupfer  was  Chief  Engineer  of  Spokane  &  Inland  Empire  Ry., 
three   years   ago. 

Mr.  M.  J.  McCarthy,  formerly  Assistant  Superintendent  of 
Motive  Power  of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  at  Beech  Grove,  Ind.,  has  been  appointed  Super- 
intendent of  Motive  Power  of  the  Baltimore  &  Ohio  South- 
western R.R.  and  the  Cincinnati,  Hamilton  &  Dayton  Ry.,  at 
Cincinnati,  Ohio,  succeeding  Mr.  A.  P.  Prendergast,  trans- 
ferred as  noted  elsewhere.  According  to  the  new  organiza- 
tion of  the  Baltimore  &  Ohio  R.R.  mechanical  department,  Mr. 
McCarthy  will  report  directly  to  the  General  Manager  of  the 
western  lines. 

Mr.  S.  Bruce  McConnell,  Assoc.  M.  Can.  Soc.  C.  E.,  formerly 
Assistant  Division  Engineer  of  the  Canadian  Pacific  Ry.,  at 
Montreal,  Que.,  has  been  promoted  to  be  Assistant  Engineer. 
His  headquarters  will  remain  at  Montreal.  Mr.  McConnell 
entered  the  railway  service  in  1898  as  a  transitman  on  loca- 
tion of  the  Midland  Ry.  of  Nova  Scotia.  Later  he  was  transit- 
man  and  Resident  Engineer  on  construction  of  the  Great 
Northern  Ry.  of  Canada,  and  Resident  Engineer  of  a  railway 
in  Cuba.  He  Joined  the  engineering  staff  of  the  Canadian 
Pacific  in  1902,  as  Assistant  Engineer  in  charge  of  yard  con- 
struction  at   North   Bay,   Ont. 

Mr.  C.  E.  Allen,  Assoc.  Am.  Inst.  E.  E.,  has  been  appointed 
Assistant  Manager  of  the  detail  and  supply  department  of 
the  Westinghouse  Electric  &  Manufacturing  Co..  East  Pitts- 
burgh, Penn.  Mr.  Allen  graduated  from  the  Virginia  Poly- 
technic Institute  in  1901.  After  graduation  he  entered  the 
employ  of  the  General  Electric  Co.,  at  Schenectady,  N.  Y., 
as  an  apprentice.     While  with  the  General  Electric  Co.,  Mr. 


Allen  was  enKuged  for  acvoral  years  In  transformer  design, 
and  he  Is  the  Inventor  of  the  distributed  core  lypi-  of  trans- 
former now  madi'  by  the  company.  Mr.  Alli-n  i-ntercd  tho 
employ  of  the  WeHtlnKhouse  Klectrlc  &  Manufacturing  Co. 
In  1909,  as  the  head  of  the  transformer  division  of  the  detail 
and    supply    department. 

Mr.  F.  \V.  Cappclen,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  and 
General  Managc-r  of  the  Uecarlo  Incinerator  Co.,  Minneapolis. 
Minn.,  has  bec-ii  made  City  lOnglneer  of  Minneapolis,  succeed- 
ing Mr.  Andrew  Ulnker.  Mr.  Cappilen  Is  a  Norwegian  by 
birth.  He  was  educated  at  tho  ti^ehnleal  school  at  Orebro. 
Sweden,  and  the  I'olytcchnlcum,  at  Dresden,  Germany,  iitudy- 
Ing  seven  years  In  all.  In  1S80  he  entered  the  service  of  the 
Northern  Pacific  Ry.  as  a  draftsman,  and  a  year  later  he  was 
made  Assistant  Engineer  In  charge  of  location  and  construc- 
tion work.  For  two  years,  1((«4  to  1886,  he  was  Bridge  En- 
gineer of  the  St.  Paul  &  Northern  Pacific  Hy.,  al  Minneapolis. 
From  1886  to  1892  he  was  Engineer  of  Bridges  and  Buildings 
of  the  city  of  Minneapolis;  during  this  period  he  designed  and 
built  three  large  Iron  bridges  over  the  Mississippi  Hlver.  Mr. 
Cappelen  was  City   Engineer  of  Minneapolis  In   1892  and  1893. 

Mr.  Charles  H.  Moore,  M.  Am.  Soc.  C.  E..  has  resigned  as 
Principal  Assistant  Engineer  of  the  Erie  R.R.,  to  accept  the 
position  of  Director  of  Engineering  and  Construction  of  the 
Ferrocarril  ai  Curaray,  a  railway  being  built  by  the  govern- 
ment of  Ecuador.  Mr.  Moore  will  remain  In  this  country,  his 
headquarters  being  at  3.'!  Broadway,  New  York  City,  except 
when  making  an  annual  Inspection  of  the  work  in  Ecuador. 
Mr.  Moore  is  a  native  of  Baltimore.  Md..  and  graduated  from 
Lafayette  College  in  1884.  He  entered  the  railway  service 
four  years  later  as  a  rodman  with  the  New  York,  Lake  Erie 
&  Western  R.R.  In  1890  he  was  made  Resident  Elnglneer  of 
the  Northern  R.R.  of  New  Jersey,  and  a  year  later  Assistant 
Engineer  of  the  New  York,  Lake  Erie  &  Western  R.R.  Ex- 
cept for  a  year.  1893-94.  when  he  was  Assistant  Engineer  of 
the  Quaker  City  &  Northeastern  Construction  Co.,  of  Phila- 
delphia, Penn.,  Mr.  Moore  has  been  continuously  In  the  ser- 
vice of  the  Erie  R.R*  He  has  been  Consulting  Engineer  for 
the   republic   of   Ecuador  for   a   number   of  years. 

The  Pennsylvania  R.R.  has  announced  the  following 
changes  in  the  engineering  department:  Mr.  W.  R.  Hillary, 
Division  Engineer  of  the  Lines  West  of  Pittsburgh,  North- 
west system,  has  been  promoted  to  be  Supervising  Engineer 
of  the  Central  system,  with  headquarters  at  Toledo.  Ohio;  Mr. 
M.  P.  Tucker,  Jr.,  has  been  appointed  Division  Engineer  of 
the  Akron  division.  Central  system,  at  Akron,  Ohio,  vice  Mr. 
R.  C.  Harris,  promoted  as  noted  In  our  issue  of  last  week; 
Mr.  A.  C.  Watson  has  been  appointed  Division  Engineer  of 
the  Zanesvllle  division.  Central  system,  at  Zanesville,  Ohio, 
succeeding  Mr.  Tucker;  Mr.  J.  A.  Rothrock  has  been  ap- 
pointed Assistant  Division  Engineer  at  Zanesvllle,  succeeding 
Mr.  E.  H.  Kersting,  transferred;  Mr.  R.  C.  Miller  has  been 
appointed  Division  Engineer  of  the  Toledo  division.  Central 
system,  with  office  at  Toledo,  Ohio,  succeeding  Mr.  G.  R. 
Barry,  transferred  to  Loganspoi't,  Ind.;  and  Mr.  R.  R.  Meth- 
eany,  Jr..  has  been  appointed  Division  Engineer  of  the  Mari- 
etta division.  Central  system,  at  Cambridge,  Ohio,  succeeding 
Mr.  S.   W.  Hodgin,   ti'ansferred   to   Richmond.   Ind. 


John  Towne,  formerly  Contracting  Manager  of  the  Amer- 
ican Bridge  Co.,  for  Maine,  died  at  his  home  in  Springfield, 
Mass.,  Jan.  12,  aged  74  years.  He  was  for  many  years  Con- 
tracting Engineer  of  the  Berlin  Iron  Bridge  Co..  of  East  Ber- 
lin,  Conn. 

John  S.  Spengler,  Assistant  Enginer  of  the  Chicago  Har- 
bor and  Subway  Commission,  and  formerly  Assistant  City 
Engineer  of  Chicago,  died  Jan.  11.  He  was  born  at  Bethle- 
hem, Penn..  in  1866,  and  began  his  engineering  experience  In 
railway  work.  He  was  at  one  time  Assistant  City  Engineer 
at  Memphis.  Tenn.,  then  an  assistant  engineer  on  the  con- 
struction of  the  Chicago  drainage  canal,  and  then  became 
connected  with  the  Department  of  Public  Works,  in  Chicago. 
He  was  a  graduate   of  Lehigh  Ur-.iversity. 

Francis  Blake,  inventor  of  the  Blake  transmitter,  which 
had  much  to  do  in  the  development  of  telephony,  died  at  his 
home  in  Weston,  Mass.,  Jan.  19.  He  was  born  at  Needham, 
Mass.,  on  Christmas  day,  1850.  His  education  was  received  in 
the  public  schools  of  Brookline,  Mass.  For  13  years  he  served 
as  a  field  officer  of  the  United  States  Coast  Survey.  His  in- 
vention  of   the   Blake    telephone   transmitter    in    1878,    and    of 
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other  electrical  devices  proved  remunerative.  At  tlie  time  of 
his  death  he  was  a  director  of  the  American  Telephone  & 
Telegraph  Co..  and  of  the  American  Bell  Telephone  Co. 

Prof.  George  A.  Koenig.  M.  Am.  Inst.  XI.  E..  oldest  mem- 
ber of  the  faculty  of  the  Michigan  College  of  Mines,  died  in 
Philadelphia.  Penn.,  Jan.  14.  at  the  home  of  his  son.  He  was 
born  in  Germany  in  1844  and  educated  in  Germany  and 
Switzerland.  He  was  a  graduate  of  Polytechnic  School  of 
Karlsruhe,  of  the  University  of  Heidelberg,  of  the  University 
of  Berlin  and  of  the  famous  Mining  Academy  of  Freiburg,  in 
Saxony.  He  came  to  the  United  States  in  1868  as  a  chemist, 
later  going  to  Mexico  to  make  examination  of  gold  mines. 
In  1872  he  was  appointed  Assistant  Professor  of  chemistry 
and  mineralogy  at  the  University  of  Pennsylvania,  where  he 
remained  until  1892:  since  then  he  had  been  Professor  of 
chemistry  at  the  Michigan  College  of  Mines.  Prof.  Koenig 
was  the  discoverer  of  a  number  of  the  rarer  metals.  He  was 
the  Inventor  of  metallurgical  processes  and  the  author  of 
several  books  and  contributions  on  chemistry,  metallurgy  and 
mineralogy.  He  was  a  member  of  many  learned  and  pro- 
fessional  societies. 

William  Green  Raoul.  former  President  of  the  Mexican 
National  R.R..  died  at  his  home  in  Atlanta,  Ga..  Jan.  17. 
He  was  born  in  Louisiana  on  July  4.  1843.  At  the  outbreak 
of  the  Civil  War  he  enlisted  in  the  Confederate  Artillery. 
Later  he  became  a  captain  In  the  Confederate  Railway  Bu- 
reau and  had  charge  of  car  construction  and  the  transporta- 
tion of  army  supplies.  His  war  experience  in  railway  work 
proved  to  be  the  opening  to  a  long  and  distinguished  career 
as  a  railway  official.  Following  the  war  he  was  a  partner 
of  the  Southern  Car  Works  In  Louisiana.  He  moved  to 
Georgia  In  1871.  and  was  a  contractor  in  railway  construc- 
tion work.  He  entered  the  operating  service  of  the  South- 
western R.R.,  in  1874.  as  Assistant  Roadmaster.  was  soon 
promoted  to  Superintendent,  and  in  1876  was  made  General 
Superintendent  of  the  Montgomery  &  Eufala  R.R.  Later  he 
was  Vice-President  and  President  of  the  Central  of  Georgia 
Ry.  He  was  President  of  the  Mexican  National  R.R.,  the 
Texas  Mexican  Ry.  and  the  National  R.R.  of  Mexico,  from 
1877  to  1904. 

William  Oliver  Webber.  M.  Am.  Soc.  M.  E.,  Consulting 
Engineer,  of  Boston.  Mass.,  died  at  his  home  in  Brookline, 
Mass.,  early  in  January.  He  was  born  in  Springfield,  Mass., 
on  Jan.  4.  1856.  the  son  of  Col.  Samuel  Webber,  who  was  also 
a  well  known  engineer.  His  grandfather,  Samuel  Webber, 
D.  D..  was  a  former  president  of  Harvard  University.  Mr. 
Webber  was  educated  in  the  public  schools  of  Manchester  and 
Portsmouth.  N.  H..  and  studied  engineering  in  his  father's 
office.  His  first  Important  engineering  work  was  with  the 
Chicago.  Burlington  &  Quincy  R.R.,  and  the  Allen-Pope  Car 
Wheel  Co..  of  Pullman.  111.  In  1882  he  went  to  Lawrence, 
Mass..  as  Superintendent  and  owner  of  the  Lawrence  Ma- 
chine Co.  For  a  short  time  he  was  connected  with  the  Erie 
City  Iron  Works,  Erie.  Penn.  Mr.  Webber  established  hlm- 
•elf  as  a  consulting  mechanical  and  hydraulic  engineer  at 
Boston,  about  25  years  ago.  He  was  early  Identified  with  the 
grade-crossing  elimination  work  undertaken  by  the  State  of 
MussachuHctts  and  was  a  member  of  the  first  state  commis- 
sion appointed  to  Investigate  the  engineering  features  of  the 
work.  He  will  be  remembered  by  the  readers  of  "Engineer- 
ing News"  as  a  contributor  on  mechanical  engineering  sub- 
jects. He  also  made  extensive  studies  of  tidal  power,  and 
established  an  experimental  plant  at  South  Thomaston,  Maine, 
which  was  described  In  our  Issue  of  Uec.  6,  1906.  Mr.  Web- 
ber was  married  In  1880  to  Miss  Ellen  Porter  Battles,  who. 
with    three   daughters,    survives    hini. 

Dr.  Thaddeus  8.  C.  Lrfiwe,  scientist  and  Inventor,  chiefly 
known  for  his  Invention  of  gas-manufacturing  apparatus,  died 
at  hl«  home  In  I'asadena,  Calif.,  Jan.  16.  He  was  born  at 
Jefferson.  N.  H..  Aug.  20.  1832.  Ills  education  was  received 
In  the  public  schools.  He  early  became  Interested  In  chem- 
istry and  natural  science  and  In  1866  construcli'd   balloons  for 

■  tudylng  atmospheric  phenomena.  He  Invented  numerous  In- 
struments to  Bid  his  studies,  among  which  was  an  alllmeti-r 
for  determining  Inlllude  and  longltuile  without  ii  horizon.  In 
18&S-60,  he  constructed  the  largest  balloon  ever  made  up  to 
that  time,  and  In  It  he  traveled  from  I'Inrlnnall  to  the  South 
Carolina  cj>a»t  In  nine  hours.  At  the  beginning  of  the  Civil 
War  he  entered  the  service  of  the  United  Slates  Government 
as  Chief  of  the  Aeronautic  <'orps,  which  was  organized  under 
hi*  direction.  After  the  close  of  the  war  he  turn.-d  his  In- 
ventive genius  to  the  more  useful  arts  of  Industry  and  de- 
vised a  compression    machine   for   making   Ice.   and    In    18B6    he 

■  urroeded  In  producing  the  first  artificial  Ice  In  America  for 
rommerclol  purposes.  I-ater  he  Invented  n  regonerallvo 
melallurglcnl  furnace  for  gas  and  petroleum  fuel,  water-gas 
manufacturing   apparatus:   and  a*  recently  as   1897,    Dr.   Ix>we 


achieved  added  distinction  by  the  invention  of  the  Lowe 
Coke  Oven  system  for  producing  simultaneously  gas  and 
metallurgical  coke  known  as  "Lowe  anthracite."  Dr.  Lowe 
also  gained  fame  as  the  builder  of  the  Mount  Lowe  Ry.  and 
the  Lowe  Observatory  in  the  Sierra  Madre  Mts..  in  Cali- 
fornia. 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


E.     E. 


ILLINOIS  SOCIETY   OF   ENGINEERS   AND    SURVEYORS 
Jan.    22-24.      Annual    meeting    at    Chicago,    111.      Secy     " 
R.  Tratman.   1144   Monadnock  Block,   Chicago,   111. 

INDIANA    ENGINEERING    SOCIETY. 

Jan.    23-25.       Annual     meeting    at    Indianapolis,    Ind.       Secy., 

Charles    Brossmann,    Union    Trust    Building,    Indianapolis, 

Ind. 

SOCIETY    OF    CONSTRUCTORS    OF    FEDERAL    BUILDINGS. 

Jan.    23-25.      Annual    meeting   at    Washington,    D.    C.      Secy., 

T.    R.    Maul.    4213    Westminster    Ave..    Philadelphia.    Penn. 

CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Jan.   28-30.      Annual   meeting  at  Montreal,   Que.     Secy.,   C.  H. 
McLeod.    413    Dorchester  St.,    West.    Montreal. 

NORTH  DAKOTA  SOCIETY  OF  ENGINEERS. 

Feb.  13-14.     Annual  meeting  at  Bismarck.  N.  D.    Secy..   E.  F. 
Chandler,  University,  N.  D. 

MINNESOTA  SURVEYORS  AND  ENGINEEKING  SOCIETY. 
Feb.    11-13.      Annual    convention    at    St.    Paul.    Minn.      Secy.. 
Charles   A.    Forbes,    91    Kent   St.,    St.    Paul.    Minn. 

IOWA   ENGINEERING   SOCIETY. 

Feb.     19-21.      Annual    meeting    at    Sioux    City.    Iowa.      Secy., 
S.    M.    Woodward.    Iowa   City.    Iowa. 

INDIANA   SANITARY    AND   WATER    SUPPLY    ASSOCIATION. 
Feb.    25-26.      Annual    meeting    at    Indianapolis,    Ind.      Secy., 
W.    F.    King,    Indianapolis,    Ind. 

ILLINOIS   WATER    SUPPLY    ASSOCI.\TION. 

March    11-12.      Annual    meeting    at    Urbana,    111.      Secy.,    Ed- 
ward   Bartow,    Urbana,    111. 

BOSTON    SOCIETY    OF   CIVIL   ENGINEERS. 

March    19.      Annual    meeting   at    Boston.    Mass.      Secy.,    S.    E. 
Tinkham,   715  Tremont  Temple,  Boston,  Mass. 

Indiana  Knglneerlng  Society — The  annual  convention  of 
the  Society  occurs,  on  Jan.  23-25.  at  Indianapolis.  Ind..  with 
headquarters  at  the  Denlson  Hotel.  The  following  are  among 
the  more  important  papers  on  the  program:  "The  Engineer 
in  Accident  Prevention,"  by  M.  W.  Mix:  "The  Value  of  an 
Apprenticeship  Course  to  the  Manufacturer  and  the  Appren- 
tice," by  H.  S.  Dickerson:  "The  Indianapolis  Experimental 
Sewage  Disposal  Plant."  by  H.  W.  Klausmann:  "State  Aid 
for  Roads,"  by  J.  T.  Voshell:  "A  Study  of  the  Artistic  Treat- 
ment of  Concrete  Bridges,"  by  John  Mueller:  and  "An  Ordi- 
nance for  Relnforced-concrete  Buildings,"  by  W.    K.   Hatt. 

EnglneerH  Society  of  AVestern  Pennsylvania — At  the  annual 
banquet  of  the  Society  at  Pittsburgh.  Penn.,  on  Jan.  27.  the 
speakers  will  be  F.  Hopklnson  Smith  and  Charles  M.  Schwab, 
and    John    A.    Brashear    will    serve    as    toastmaster. 

.\nierlenn    Institute    of    C'onHultlng    Kngineern — The    annual 

meeting  of  the  Institute  was  held  in  New  York  City,  on  Jan. 
14,  at  which  time  Henry  Holgate,  Daniel  E.  Moran  and 
Charles  Sooysmlth  were  elected  Members  of  the  Council,  for 
three  years,  and  F.  A.  Molltor.  for  one  year.  Following  the 
business  meeting  the  Institute  was  addressed  by  Prof.  George 
F.  Swain,  President-elect  of  the  American  Society  of  Civil 
Engineers,  on  the  sbject  of  "Education."  Messrs.  Rudolph 
Herlng,  T.  A.  Bingham,  Gardner  S.  Williams  and  Frank  J. 
Sprague   participated    In    the   discussion. 

Oklahoma  Rnglneerlng  Society — The  officers  elected  foi- 
the  ensuing  year,  at  the  annual  meeting  of  the  Society  In 
Oklahoma  (^ity,  on  Jan.  7,  were  as  follows:  President.  C.  M, 
Lawrence;  Vice-Presidents,  W.  L.  Benham,  S.  A.  Joyner,  and 
W.    C.    Burke;   and    Secretary-Treasurer,    H.    V.    Hinckley. 

Knglnreri*  Morlety  of  Western  New  York — The  following 
officers  for  1913  were  elected  at  the  annual  meeting  of  the 
Soclely,  Jan.  4:  President.  II.  B.  Aberson;  Vice-Presidents, 
P.  N.  Speyer  and  J.  <!.  Ullman:  Secretary.  E.  O.  Speyer:  Treas- 
urer, T.  J.  Rogers:  and  Directors,  O.  T.  Roberts,  S.  M.  B. 
Klelland   and   G.   A.   RIcker. 

rnelHe  Northwest  Society  of  Knglnrrrd — At  the  annual 
meeting  iif  the  Sixlety,  at  Seattle,  Wash.,  on  Jan.  4,  the  fol- 
lowing officers  for  1913  were  elected:  President,  R.  H.  (Jber; 
Vice-Presidents.  Marvin  Chase,  Joseph  Jacobs  and  S.  H. 
Hill;  8"cretary,  J.  H.  Jackson;  Treasurer.  W.  N.  Chasi',  and 
Directors.  J.  1).  Blackwell,  J.  C.  Jeffrey.  D.  W.  MrMorrlH. 
Mllnnr  Roberts,  J.  J.  Cryderman,  A.  II.  Fuller.  G.  A.  Kyle  and 
R.   II.   Thomson. 
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letwe.n  the  New   York.  New   Haven  *   Hart- 

■    noston    c!t    Main.'    R.R.    ami    abollshlnt;    the 

is    stated,    have    been    praetleallv    eonipleted. 

New   Havi'n   and   the    Boston   &   Maine 


Boston  must  be  eleetrltied.  The  project  involves  an  expendi- 
ture of  at  least  $50,000,000.  New  Haven  officials  are  said  to 
have  conferred  with  the  Boston  Transit  Commission  with  re- 
gard to  providing'  for  undersround  tunnels  and  entrances 
under  Dewev  Sq..  between  the  proposed  railroad  tunnel  and 
the  I'ark  St'.-South-Boston-Dorchcster  tube,  now  under  con- 
struction. 

New  Vork — Liberty  &  Callieoon  R.R. — The  Public  Service 
Commission  has  authorized  this  company  to  construct  a  rail- 
road from  Liberty.  N.  Y.,  to  Jeffersonville.  N.  Y.,  about  14 
miles.  Estimated  cost.  $500,000.  Charles  B.  Ward,  Liberty, 
N.  Y.,   is  an   incorporator. 

■*Ncw  York — The  Public  Service  Commission  hasjiuthorized 
the  advertisement  of  the  first  contract  for  rapid  transit  con- 
struction work  In  the  Boro.  of  Queens.  This  contract  is  for  the 
construction  of  Section  No.  2  of  the  Astoria,  Woodside  and 
Corona  Rapid  Transit  R.R.  Bids  will  be  opened  Jan.  28. 
Plans  for  rapid  transit  in  Queens  call  for  two  elevated  rail- 
roads to  be  built  from  the  Queensboro  Bridge  connecting 
with  the  Stelnwav  Tunnel  extension.  One  of  these  roads  will 
be  a  two-  and  three-track  elevated  line  north  through  Debe- 
voise  Ave.  to  Ditmars  Ave.,  Astoria.  The  other  will  be  a  two- 
and  three-track  elevated  line  through  Queens  Boulevard, 
Greenpoint  Ave.,  and  Roosevelt  Ave.  to  Prime  St.,  Corona. 

PennHylvnnln — Beech  Creek  R.R. — This  company  has  made 
application  to  the  State  Forestry  Commission.  Harrisburg. 
Penn..  for  a  right-of-way  through  the  Hopkins  State  Forest 
Reserve  from  Keating  to  Queen's  Run. 

+Philadelphia  &  Reading  Ry. — This  company  has  awarded 
the  contract  to  P.  E.  BRENDLINGER.  Arcade  Bldg..  Phila- 
delphia, for  the  gradins:  and  masonry  for  third-track  work 
on   the  New   York    Branch   between   Skillman   and   Hopewell. 

Montour  R.R. — Papers  were  filed  at  Harrisburg,  Penn.,  for 
the  merger  of  the  Montour,  North  Star  &  Mifflin,  and  Pitts- 
burgh &  Moon  Run  R.R.  companies  under  the  name  of  the 
Montour  R.R.  Co.  The  capital  is  $1,500,000  Erie  and  Pitts- 
burgh people   are   interested.  ^.       .      ^     *i,„ 

Pennsylvania  R.R. — This  company  has  authorized  the 
construction  of  three  double-track  tunnels  of  the  Allegheny 
Vallev  R.R.,  ranging  in  length  from  2500  to  3500  ft.,  and 
costing  approximatelv  $1,500,000.  The  tracks  of  the  Allegheny 
Vallev  R.R.  follow  the  course  of  the  Allegheny  River,  and 
between  Kisklminetas  Junction  and  Oil  City,  a  distance  of 
105  miles,  there  are  three  sharp  bends  in  the  stream.  To  ob- 
viate these  and  straighten  the  line,  which  will  shorten  the 
distance  between  Oil  City  and  Pittsburgh  14  miles,  a  realign- 
ment of  the  tracks  in  connection  with  the  tunnels  will  be 
necessarv.     Alex.  C.  Shand  is  Ch.  Engr..  Pittsburgh,  Penn. 

Eastern  Midland  R.R.— This  company  was  granted  a  char- 
ter. Jan.  10,  to  construct  a  40-mile  line  from  Matamoras  to 
Delaware  Water  Gap.  Capital.  $400,000.  Among  the  incorpor- 
ators are  H.  C.  Miller.  McKeesport.  Pres.;  R.  M.  «  >  son. 
Asplnwall;  A.  B.  Thornburg  and  H.  O  Hovis.  AspinwalP  C. 
W.  Helman,  Homestead:  Ray  Lowe,  A.  A.  Adams,  C.  G  Hanna 
and  W.  W.  Bald,  Pittsburgh;  C.  R.  Turtoii.  Aspinwall:  B>i-on 
Trimble,  Pittsburgh;  H.  B.  Rhine  and  Herbert  Hunt,  Belle vue, 
Penn. 

North  Cnrollna — Pembroke.  Red  Springs  &  Northern  R.R. 
This  company,  it  is  reported,  has  authorized  the  construc- 
tion of  an  extension  to  Raeford.     W.  J.  Johnson  is  Pres. 

GeoFBla— Americus.  Tifton  &  Atlantic  R.R.— This  com- 
pany has  made  preliminary  surveys  for  the  construction  of  its 
proposed  110-mlle  line  from  Americus  to  Milltpwn.  Ga.  L  W. 
Myers.  Tifton.  Ga..   is  Pres.     John  W.   Greer.  Tifton.  is  Sec\. 

'  Loulslnnn— New  Orleans.  Southern  &  Grande  Isle  Ry.— This 
company  is  planning  to  construct  a  bjanch  from  about  20 
miles  south  of  New  Orleans.  La.,  to  Grande  Isle,  about  30  miles. 
C.  E.  A.  Carr.  New  Orleans,  is  Gen.  Mgr. 

Kentucky— Louisville  &  Nashville  R.R.— This  company  is 
planning  to  construct  a  second  track   from   Lebanon  Junction 

to  Elizabethtown.  Ky. ^_ 

-I^WIticoiiHln — Bids  are  wanted  for  building  and  equipping 
about  eight  miles  of  single-track  railroad  complete  with  side- 
tracks, switches,  terminals,  buildings,  etc.  Details  can  be 
obtained  by  writing  P.  106.  Engineering  News,  as  to  yard- 
age, equipment,  plans  and  specifications,  and  payments.  t,sti- 
■water  cost,  $75,000.  The  work  is  in  central  Wisconsin,  easily 
accessible. 

Montana— Great  Falls  &  Teton  County  Ry.— This  company 
will  construct  an  extension  to  Bynum.  The  company  is  now 
constructing  from  Power  to  Choteau.  Mont.  Surveys  for  the 
extension  have  been  completed,  and  construction  contracts 
will  probably   be   let   at   once. 

Missouri- Cape  Girardeau  Northern  R.R.— This  company, 
capitalized  at  $2,500,000.  was  chartered  Jan.  11.  The  compan!. , 
with  offices  at  the  National  Bank  of  Cpmrnerce  Bldg^  St. 
Louis  Mo.,  proposes  to  construct  a  10-mile  line,  connecting 
Plat  River  and  Farmington.  Mo.  The  incorporators  are  J.  H 
Byrd  A  R  Bvrd.  Jr..  George  W.  Simmons,  G.  H.  Walker  ana 
Albert  T.  West,  all  of  St.  Louis,  Mo. 


Apkanxnii— Fort  Smith,  Sublaco  &  Eastern  Ry. — This  com- 
pany Is  planning  an  extension  to  Dardanelle,  Ark.,  about  25 
miles.      Ilenry   .Stroup.    Paris,    Ark.,    Is   Gen.    Mgr. 

Texas — Marshall  &  East  Texas  U.K. — Three  routes  for 
the  proposed  extension  of  the  Ueaumont  &  Great  Northern 
R.R.  from  Weldon  to  Waco  have  been  surveyed  and  u  decision 
will  soon  be  mad<-.  Thi-  Ueaumont  &  (;reat  Northern  was 
purchased  n-cently  by  the  Missouri.  Kansas  &  Texas  Ry.  Co. 
It  runs  from  Weldon  to  Livingston,  49  miles.  Construction 
on  the  extension  from  Weldon  to  Waco  will  be  started  within 
the  next  few  weks.  It  Is  staled.  This  proposed  extension  will 
be  about  125  miles  long.  The  Ueaumont  &  Great  Northern 
win  also  be  extended  from  Livingston  southeast  to  Ueaumont. 
about  SO  miles,  giving  the  Missouri,  Kansas  &  Texas  Rv. 
a  new  northwest  and  southeast  line  across  the  state  for  sev- 
eral hundred  miles.  The  Texas  Central  division  of  the  sys- 
tem runs  from   Waco  northwest  to  Rotan,  167  miles. 

Texas — Marshall  &  East  Texas  R.R. — This  companv  Is  con- 
sidering the  extension  of  its  line  from  WInnsboro  to  Mount 
Pleasant,  Tex.,  about  25  miles.  R.  J.  Lockwood,  Marshall, 
Tex..   Is  Ch.    Engr. 

Missouri.  Kansas  &  Texas  Ry. — This  companv.  It  Is  re- 
ported, will  spend  $2,000,000  In  Texas  during  this  year  for 
extensions  and  betterments.  Including  reballasting  the  entire 
main  line,  relaying  about  170  miles  of  track  with  S5-lb.  rails, 
building  passing  tracks.  Installing  new  bridges,  culverts,  etc.. 
reducing  grades  and  curves.  A.  M.  Acheson,  Dallas,  Tex.,  is 
Ch.   Engr. 

Oklahoma — Oklahoma,  New  Mexico  &  Pacific  R.R. — This 
company  has  applied  for  a  charter  for  the  construction  of  Its 
proposed  line  from  Ardmore  to  Lawton.  Okla.  Capital.  $2,500.- 
000.  G.  L.  Reeder,  (Juthrie,  Okla..  Is  In  charge  of  the  survey 
being  made. 

Oklahoma — Clinton  &  Oklahoma  Western  Ry. — This  com- 
pany is  planning  to  construct  an  extension  from  Clinton  east 
to  Chicasha.  Okla..  about  75  miles,  to  connect  with  the  Okla- 
homa Central  R.R.  T.  J.  Nance.  Clinton,  Okla..  Is  Vice-Pres. 
and   Gen.    Mgr. 

Oklahoma  Central  Ry. — This  company  Is  planning  to  con- 
struct an  extension  from  I>ehlgh.  Okla.,  to  McAlester,  Okla.. 
at  which  place  it  connects  with  the  Santa  F^,  Rock  Island 
and  the  Missouri,  Kansas  &  Texas  railroads.  W.  G.  Choate. 
Chickasha.  Okla..   is  Gen.  Mgr. 

Colorado — Montezuma  &  Western  Ry.— -This  company  con- 
templates the  construction  of  the  Argentine  Tunnel  and 
about  40  miles  of  narrow-gage  track  in  the  spring.  This  Is 
to  open  up  the  mining  camp  of  Montezuma.  The  road  will 
be  from  Silver  Plume.  Colo.,  via  Argentine  Tunnel  to  Monte- 
zuma and  Dillon.  Colo.  E.  A.  Hopkins  Is  Engr.,  Equitable 
Bldg.,  Denver.  Colo. 

+  Idaha — Oregon  Short  Line  R.R. — This  company  has 
awarded  the  contract  for  the  construction  of  the  Mountair. 
Home  cutoff  to  the  UTAH  CONSTRUCTION  CO..  Ogden.  Utah. 
The  proposed  line  shortens  the  distance  from  Salt  Lake  City 
to  Boise.   Idaho.   84   miles. 

Idaho  Northern  Ry. — This  company,  it  is  reported,  has 
been  purchased  by  the  Oregon  Short  I-ine  R.R.  Co.  The  road 
now  operates  between  Nampa.  Murphy  and  Emmet.  Idaho. 
An  extension  to  the  Payette  Lakes  will  be  completed  by  the 
new  compan.v. 

Oregon — Portland,  Eugene  &  Eastern  Ry. — This  company 
is  preparing  to  award  the  contract  for  the  construction  of 
its   line  from  Portland,  Ore..  40  miles  south. 

California — Central  California  R.R. — This  company  has 
completed  surveys  for  its  proposed  extension  from  San  Juan 
to  Hollister,  Calif.  E.  U.  Lee.  Ch.  Engr..  San  Juan  Portland 
Cement   Co.,    San  Juan.    Calif.,   is  in  charge. 


Canada — Canadian  Pacific  Ry. — The  Minister  of  Railways 
has  approved  route  maps  of  route  revision  in  the  second- 
track  work  between  Calgary.  Alta..  and  Vancouver.  B.  C, 
west  of  Calgary.  21  miles.  Ross  Peak  to  Mill  Creek.  B.  C, 
20   miles  and  Chase  to  Salmon   Arm.    B.  C,  25  miles. 

Alberta — .\thabasca  &  Grande  Prairie  Ry. — This  company 
is  completing  arrangements  to  apply  to  Parliament  for  in- 
corporation to  construct  a  line  from  some  point  at  or  near 
the  junction  of  the  Salmon  and  Athabasca  River.  .Alberta,  In 
a  northwesterly  direction  to  a  point  at  or  near  the  Junction 
of  the  Smokey  and  the  Muskeg  Rivers,  thence  in  a  northerly 
direction  to  Dunvegan.  passing  through  Grande  Prairie  at  a 
point  on  the  westerly  side  of  Bear  Lake. 

+  Rritish  Columbia — Canadian  Northern  Ry. — This  companv 
has  awarded  the  contract  to  the  NORTHERN  CONSTRUCTION 
CO.,  for  constructing  its  Lulu  Island  branch.  The  proposed 
line  will  cross  the  north  arm  of  the  Fraser  River  a  short 
distance  below  New  Westminster.  B.  C.  and  extend  almost 
the  length  of  Lulu  Island  to  Steveston,  B.  C,  adjacent  to  the 
British   Columbian   electric   line. 

Honduras — Truxillo  R.R. — This  company  is  having  sur- 
veys made  for  the  construction  of  a  line  to  extend  from  the 
Port  of  Truxillo  to  Tegueigalpa.  A  partial  survey  for  that 
portion  of  the  road  from  Truxillo  to  Juticalpa.  200  miles,  has 
been  completed.  Victor  Camora.  New  Orleans,  La.,  has  the 
concession  from  the  government  of  Honduras  for  the  railroad. 
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ELECTRIC  RAILWAYS 


FitebbDrK.  MaKK— The  Fitchburc  &  LeonV^^*'"'",  ^^  ^^Li^f' 
is  mrkingr  arrangements  for  ihe  extension  of  't^  electr.^  ra^- 
way  to  -vshbv  and  Ashburnham.  about  12  miles.  « •  »^  • 
SarVent.   Fitchburg.    is   Pres.   and  Gen.   Mgr. 

»w  York,  X.  Y.— Bids  will  be  received  bv  the  r>ut)lic  Ser- 
vice c"mtni^ion  for  the  First  District.  154  Nassau  St  until 
noon.  Jan.  28.  for  the  construction  of  a  rapid  «/a"f>t  '  P?.*°  °| 
Ps"'i'n  %%\%Tol  IrtuJJilU^ri  wl,'od'^ile"  a^i^d^  *Cor'o!.'a"%a^id 
transit  route. 

Rldeefleld  Park.  >.  J.— A  50-year  franchise  has  been 
panted  to  the  Public  Service  Corporation  for  the  construe 
tion  of  an  electric  railway.  The  company  plans  to  buiia 
through  Rldgefield  Park  to  Bogota  and  Teaneck.  R.  E.  Dan 
forth.   Newark,    is  Gen.    Mgr. 

l\o«dbridKe.  >•.  J— The  Public  Service  Corporation  will 
extend  its  electric  railway  system  fronn^  W  oodbridge  to  the 
Borough  of  Roosevelt.      R.   E.   Danforth.  Newark,   is  Gen.  Mgr. 

California.  Pcnn.— The  Pittsburgh  Rys.  Co.  'S  .P'anning  the 
extension  of  its  Charleroi  branch  from  California  to  Roscoe. 
P.   N    Jones.    Pittsburgh,    is    Gen.    Supt. 

LrlKhton.  P«n.— The  Lehigh  Valley  Transit  ^p  is  cons.a- 
ering  plans  for  the  extension  of  its  line  f'^,°"]„^>Jt'"f '""*-" 
LeigTiton.  about  13  miles.  R.  P.  Stevens.  Allentow  n.  is  Pres 
and  Gen.  Mgr 

Pho«Blx.  Penn.— The  Phoenixville.  Valley  Forge  &  Straf- 
ford St.  Ry.  Co.  is  planning  the  construction  of  an  extension 
to  Its  line  from  Phoenixville  to  Cromby.  Royersford  and  Col- 
legevllle. 

WllmlnKlon.  D*l.— The  Southern  &  Traction  Co..  a  five- 
mile  li"e  Connecting  Wilmington  and  Nf"'  Castle  has  been 
ncauired  bv  the  Wilmington.  New  Castle  &  Delaware  R.R. 
Co^  The  new  owner  it  if  reported,  will  establish  a  storage- 
battery  ear  service  and  do  away  with   the   overhead  wires. 

HaKrnitomi.  Md.— The  Hagerstown.  Greencastle  &  Mercers - 
burg  El.ctrlc  Ry.  Co.  has  been  organized  for  the  construc- 
tion of  the  Maryland  section  of  the  proposed  line  from 
Hagerstown.  Md..  to  Mercersburg.  Penn..  about  23  miles.  A. 
R.  Shaster   is   Secy. 

ivoBdalr.  W  Va. — The  Welsh  Colony  R.R.  Co.  has  been 
Incorporated  to  construct  and  operate  an  interurban  elec- 
tric railway  from  Avondale  to  Pendro.  M.  Perkins.  D.  S. 
Thomas.   John   P.    Williams  and   S.    Davies  are    interested. 

Falmoat,  W.  Va. — The  Fairmont  &  Mannington  Traction 
Co.  is  making  surveys  for  Its  proposed  line  from  Annabel  e 
to  Mannington.  about  flv-  »"ii<-o  '  n  Watson.  Fairmont,  is 
Interested. 


miles.     J,   O.   Watson,    Fairmont,   is 

MarKantona.  W.  Va.— The  South  Morgantown  Traction  Co. 
is  planning  the  extension  of  Its  South  Park  line  to  the 
Sabraton   Mills.      C.    D.   Wllley,   Clarksburg,   is  Gen.   Mgr. 

WllmlDictan.  X.  C. — Surveys  are  being  made  by  Walter  G. 
McRae  for  the  construction  of  an  electric  railway  from 
Wilmington  to  Carolina  Beach,  about  13  miles,  to  be  built  by 
the   .New   Hanover  Transit   Co.      A.    W.   Pate   is   Pres. 

Mmrcromm,  <;a  — The  Waycross  St.  &  Suburban  Ry.  Co.  is 
considering  plans  for  the  extension  of  its  line  from  "ay- 
cross  to  Hebardsvllle.  A.  B.  Coryell.  Waycross.  Is  Gen.  Supt. 
and    Pur.    Agt. 

HaatlUK".  Fl"- — The  Interurban  R.R.  Co.  has  applied  for 
franchlseti  for  the  construction  of  an  electric  railway  from 
Hastings  to  Palatka,  about  10  miles.  C.  A.  Dupont  Is  Pres. 
and   H.   A.    Iiavls  Is  VIce-Pres. 

BlrmlBsham,  .\la. — The  Tidewater  Power  Co.  Is  Interested 
In  Ihe  construction  of  an  electric  railway  from  Birmingham 
to  the  Warrior  River,  about  25  miles,  to  connect  with  a 
■teamboal   lln*-.  ...    *  « 

The  Tidewater  Development  Co.  has  applied  for  a  fran- 
chise to  construct  and  operate  two  crosstown  lines  covering 
about   125  city  blocks. 

The  Mlrmlngham  Ry..  Light  &  Power  Co.  Is  makng  ar- 
rangements for  the  extension  of  four  of  its  lines  In  Birming- 
ham. The  Owenton  line  will  be  extended  to  Tuxedo,  the 
East  Lake  line  to  Roebuck  Springs,  the  Ave.  F  line  to  the 
Elmwrind  Cemetery,  and  the  Gate  City  line  to  Irondale.  A.  H. 
Ford.    Itlrmingham.    Is   Pres.   and  Gen.   Mgr. 

BlrmlBKham.  Ala.— The  Birmingham.  Ensley  &  Bessemer 
Ry.  Co.  has  applied  to  the  City  Council  for  a  franchise  to 
extend    Its    lines    in    Birmingham. 

BatoB  RoBsr,  La. —  Preliminary  arrangements  are  being 
made  by  the  Baton  Rouge  Electric  Co.  for  Ihe  construction  of 
an  electric  street  railway  on  Florida  St.  and  the  East  Boule- 
vard to  South  Baton  Rouge.  William  A.  Buttrlck.  Baton 
Rouge.    1*    Ixiral    Mgr.       .Noted    Dec.    28. 

Lakr  fharlrB,  l.a.— The  Louisiana  Traction  &  Power  Co. 
In  making  arrangements  for  extending  Its  Interurban  elec- 
tric line  from  Ijifayette  to  Alexandria.  This  company  Is 
also  said  to  b-  neg'illatlnK  for  the  ourchiise  of  the  lines  of 
the  Alexandria  SI  Ry.  Co.  In  Alexandria.  T.  H.  .Mandel,  I.rfike 
Ch«rl<'».    In  f'h.    Engr. 

l,rmrUhurm,  Tvbb. —  Plan*  are  being  prepared  by  the  Stone 
Fort  I'ower  Co.,  Manchester  Tenn.,  for  the  construction  of 
an  ■lectrlc  railway  from  Tullahoma  to  Lynchburg.  Surveys 
will    Bonn    be    made.      W.    G.    Cummlngs    Is    Mgr. 

Marfrrrabara.  Traa — II    Is   r    i  'tie   Murfri-esboro 

Elerirle  lt>    Co    l»  making  iirelii  .  inetilH  and   will 

be     ready    to    sinrt     work     Apr  Hiriicilon    "t    Us 

nropose>(     eleelrl.       Ilfi.       I.,     .r.nri.  I.'iro.      Keail  V  vllle, 

Woodbury.    I,  >  Tnvra    iitm    .N.i"rniile       .1.    L     I'arkes. 

Murfreenf.or.  r 

RBMrll.  K)  Valley    Klertric    Ry     Co.    Is  making 

surveys  fop   II  lit  lis  line  from  Ashland  to  Russell, 

nboul  four  mil.  •  U'  W  Maannn.  Ashland.  Is  Oen.  Mgr. 
Noted   Jan     1« 

PrklB,  III. —  rUnii  are  being  ronsldered  by  W.  A.  Rbberl 
nnd  nssoeliiies  for  lh»  cnnslrucllon  of  an  electric  rall- 
wuv    In    pekln 

■  priBBNrld,  III. — Plans  are  being  prepared  by  Ihe  Hprlng- 
nelrt    c-onsnildBled    Rrn.    Co     for    double-tracklne    It*    Monroe 


St.  line.  A.  A.  Anderson.  Springfield,  is  Gen  Mgr.  and  Pur. 
Agt. 

Lincoln,  Neb. — The  Omaha.  Lincoln  &  Beatrice  Interurban 
Co  has  applied  for  permission  to  issue  $2,250,000  in  bonds  for 
the  construction  of  a  50-miIe  extension  to  its  line.  The  pro- 
posed route  connects  Lincoln.  University  Place,  Bethany. 
Waverly,  Greenwood,  Ashland  and  South  Omaha.  H.  S.  Nor- 
ton. Lincoln,  is  Secy. 

Butte,  Mont. — The  Citv  Council  has  granted  a  franchise 
to  the  Butte  Electric  Ry.  Co.  to  extend  its  lines  in  the 
southwestern  section  of  Butte.  J.  S.  Wathey.  Butte,  is  Supt. 
Noted   Dec.    12. 

Moberly,  Mo. — The  Moberly,  Huntsville  &  Randolph 
Springs  Rv.  Co.  has  been  incorporated  to  construct  an  inter- 
urban electric  railway  to  connect  Moberly,  Huntsville  and 
Randolph  Springs,  about  12  miles.  C.  H.  Dameron.  W.  T. 
Dameron  and  W.  M.  Evans,  all  of  Huntsville.  are  inter- 
ested. 

Dardanelle.  .Vrk The  Fort  Smith.  Subiaco  &  Eastern  R.R. 

Co.  is  considering  plans  for  the  extension  of  its  line  either 
from  Subiaco  to  Dardanelle,  about  32  miles,  or  from  Scran- 
ton  to  Dardanelle.  about  26  miles. 

Palestine.  Tex. — The  Dallas,  Corsicana  &  Palestine  Ry. 
Co.  has  been  granted  a  franchise  by  the  City  Council  for 
the  occupancy  of  certain  streets  with  its  proposed  line  of 
railway. 

San  Antonio,  Tex. — The  San  Antonio  &  Austin  Interurban 
Ry.  Co.  has  been  organized  for  the  purpose  of  constructing 
and  operating  an  interurban  electric  railway  between  San 
Antonio  and  .\ustin,  a  distance  of  about  85  miles.  The  di- 
rectors are  Vories  P.  Brown,  W.  B.  Tuttle,  Jesse  B.  Oppen- 
heimer.  Sam  C.  Bell,  all  of  San  Antonio:  G.  H.  Henne  of 
New  Braunfels.  C.  L.  Hopkins,  of  San  Marcos  and  A.  J.  Eilers, 
of  Austin. 

Colorado  Springs,  Colo. — The  proposition  to  construct  an 
electric  railway  from  Colorado  Springs  to  Greely.  by  way  of 
Denver,  is  being  promoted.  Preliminary  surveys  have  been 
made.  The  estimated  cost  of  the  line  is  $3,000,000.  Frank  P. 
Read.  Denver,   is  the  promoter. 

Lenlston,  Idaho — F.  M.  Strum,  of  Wahpeton,  N.  D.,  has 
been  granted  a  franchise  by  the  City  Council  to  construct  and 
operate  an  electric  railway  in  Lewiston.  The  line  will 
eventuall.v  be  extended  to  Clarkston. 

Walla  Walla,  Waah. — The  Walla  Walla  Valley  Ry.  Co.  is 
considering  plans  for  the  extension  of  its  line  from  Walla 
Walla  to  Vincent,  about  10  miles  C.  S.  Walters,  Walla  Walla, 
is  Gen.  Mgr. 

Medford,  Ore. — The  construction  of  a  10-mile  electric  rail- 
wav  in  Medford  is  planned  by  the  M.  C  Minney  Realty  Co.. 
of  Oakland.   Calif.      A.   A.   Davis.   Medford,    is   interested. 

HolllMter,  Calif. — The  Central  California  Traction  Co..  is 
making  arrangements  for  the  construction  of  an  extension 
of  its  line  from  San  Juan  to  Hollistcr  H.  A.  Mitchell,  San 
Francisco,   is  Gen.    Mgr. 

Paeinc  Grove.  Calif. — The  Monterey  &  Pacific  Grove  Ry. 
Co.  has  been  granted  a  franchise  to  construct,  maintain  and 
operate  an  electric  railroad  in  and  upon  the  streets  and  high- 
ways of   the  city   of  Pacific  Grove. 

San  FrnnplBca,  Calif. — The  Board  of  .Supervisors  are  mak- 
ing preliminary  ariangements  for  the  construction  of  a  mun- 
icipal electric  railway  on  Van  Ness  Ave.,  from  Market  to 
Bay  Sts.      Noted  Jan.   9. 

Winnipeg.  Man. — The  Winnipeg  Electric  Ry.  Co.  is  con- 
sidering plans  for  the  construction  of  an  electric  railway 
from  Winnipeg  to  Portage  la  Prairie.  Wilford  Phillips,  Win- 
nipeg,   is  Gen.   Mgr.   and   Ch.    Engr. 

LIGHT,    HEAT   AND    POWER 

Beaton.  MaHH Bids   will   be   received   by   the   School   House 

Committee  until  Jan.  28  for  the  installation  of  an  electric 
system  In  the  Public  Latin  School  .\nnex.  Charles  Logue,  120 
Boylston    St..    Is    Chn.    of    the    Cimi. 

Hartford,  Conn. — The  Hartford  Electric  Light  Co.  has 
voted  to  expend  Jf.OO.OOO  for  improvements  to  its  plant  and 
system.      B.    W.    Rollins,   Hartford,   is  Gen.   Mgr. 

.\rrade,  \.  V. —  Bonds  for  $9500  have  been  sold  for  the 
purpose  i.f  Installing  new  equipment  in  the  municipal  elec- 
trlc-llght    plant.      Noted    Dec.    19. 

^Brooklyn,  N.  Y, — We  are  ofllclall.v  advised  that  the  con- 
tract for  the  Installation  of  the  electrical  equipment  In  pub- 
lic school  No.  28,  Roro.  Brooklyn,  has  been  awarded  to  T. 
FREDERICK  JACKSON,  INC..  94  John  St.,  New  York,  at 
$B243.  Bids  were  received  Jan.  13  by  C.  B.  J.  Snyder,  Supt. 
of  School    Hldgs. 

+Grnpva,  N.  V. — The  city  has  awarded  the  contract  for 
the  construction  of  a  power  plant  In  connection  with  the 
town   hall    to   R.    R.   SCHNIREL.  at    $77,500. 

JamPBtnwn,  N.  V. — The  Installation  of  additional  egulp- 
mi'nl  In  the  municipal  electrlc-llght  plant  is  being  considered 
by    the    Board    of    Lighting   Commissioners. 

Monllrrllit,  N.  Y. — Press  repi>rta  are  to  the  effect  that  Ihe 
New  York  *  New  Jersey  Power  Co.  Is  pri-parlng  plans  for 
the  coiiHtriictlon  of  a  power  plant  and  dam  on  Ihe  Neversink 
River  near  Montlcello.  The  estimated  cost  of  the  project  Is 
$3,000.00.      Carl   C.   Giles   Is  Mgr. 

Orancr.  M.  J. — The  Common  Council  has  ordered  the 
Building  Commlllei.  to  prepare  estimates  for  the  extension 
of  Ihe  municipal  lighting  system  to  Include  service  for  all 
public   schools   and    buildings. 


-The  Pennsylvania  R.R.  Co.  has  awarded 
e  construction  of  a  new  power  plant  on 
It.    PARKER. 


+Trrnton,    >'.    , 

Ihe    contrail    for 
Stole   St.    Ill    FHE 

Mnoreflrld,  W.  Va. — An  election  will  be  held  Feb.  1  to 
vole  on  thi'  proposition  to  lM*ue  bonds  for  the  construction 
of  a  inunlilpiil  electrlc-llght  plant.  John  I.  Chlplev  Is 
Mayor. 

ParkrrabnrB,   W.   Va. — O.   L.   Cabot    has  applied   to   the  City 
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C^niiil    I'oi-   ii    fraiuliisi'    to   conatrucl    .-ind    (ipi-iatc    u    kiim    cUh- 
trili"li)iK  H.v.sti'iii    In    rarkcrslnirK. 

WlllliimMtonn.  \V.  Viu — S.  I ).  Ciiiiiiliri  and  iiHSoclutes  nri^ 
(.(iiisiikiinK  plans  for  tin-  installallon  of  an  cloctrlc-llKht 
B.VHifin    in    Williamatown. 

W'llMon,  N.  <■. — The  citizens  arc>  conaUlcrlnK  the  pronoHl- 
tion  to  issue  $1(10.000  In  bonds  a  part  of  which  la  to  be  used 
t4i  enUiiKe  the  municipal  electrlc-ll|,;ht  plant.  Benton  & 
Moore,    Wilson,   are   Consult.    EnKrs, 

JonrMlioro,  tin. — The  citizens  are  conalderinK  the  proposi- 
tion to  Issue  $10,000  of  bonds  for  the  construction  of  a  muni- 
cipal electrlc-llKht  plant. 

Wavelnnd,  MInm. —  Preliminary  arranKCmenta  are  li.inK 
made  by  the  city  for  the  Installation  of  an  electric-llnht 
system.      Address   the   Mayor   for   particulars. 

Nnpolfonvillr,  liii — The  citizens  will  hold  an  election  Feb. 
18  to  vote  on  the  proposition  to  issue  bonds  for  the  construc- 
tion of  a  municipal  electric-light  plant.  For  details  ad- 
dress the   Mayor. 

Covlnarton.  Ky. — The  Covington  Industrial  Club  has  un- 
der consideration  the  construction  of  a  tenement  power 
plant.  Joseph  Luhn  is  Chn.  of  the  Com.  which  has  the  pro- 
ject  in    charge. 

Bllxalipthtonn,  Ky. — The  construction  of  a  water-power 
plant  is  projected  by  the  Tygart  Valley  Water  Power  &  Elec- 
tric Co.,  which  has  been  organized  at  Elizabethtown.  W.  W. 
Carter,   George  Snider  and   D.   H.   Hall   are   interested. 

HopklnHVille,  Ky. — The  Kentucky  Public  Service  Co.,  of 
Hopklnsville,  has  announced  plans  for  the  construction  of  a 
new  lighting  plant  to  take  the  place  of  the  one  now  in  use. 
It  will  cost  $100,000.  New  steam  turbines,  engines,  dynamos, 
etc..  will  be  required.  The  company  lia.s  plants  at  Frankfort. 
Bowling  Green  \nd  Owensboro,  Ky.,  and  Clarksville,  Tenn., 
which  will  be  similarly  improved.  The  local  manager  In 
each   city   should   be   addressed    for   information. 

liexlnf^on,  Ky. — The  Kentucky  Natural  Gas  Co.  contem- 
plates the  construction  of  a  gas  pipe  line  from  Lexington 
to    Paris. 

liouisvllle,  Ky. — H.  M.  Byllesby  &  Co.,  of  Chicago,  111.,  who 
have  been  negotiating  for  a  natural  gas  franchise  in  Louis- 
ville, are  having  a  survey  made  for  the  construction  of  a 
pipeline    from   the    West    Virginia   fields    to   Louisville. 

Munfordvllle,  Ky. — Bids  will  be  received  by  the  Munford- 
ville  Electric  Light  Co.,  about  Feb.  1  for  the  construction  of 
an  electric-light  plant.  J.  O.  Bright,  Munfordvllle,  is  Engr.- 
in-Charge.     Noted  Jan.   2. 

Pnducab,  Ky. — The  Board  of  Public  Works  has  asked  for 
an  appropriation  to  be  used  for  the  installation  of  an  orna- 
mental street-lighting  system   in   the  down-town  district. 

W'illlainHtowii,    Ky The    installation    of    an    electric-light 

plant   and    street-lighting   system    in    WlUiamstown,    Is    being 
considered    by   J.    M.    Riley. 

Cincinnati,  Ohio — Plans  have  been  prepared  by  Tietig  & 
Lee,  Archs.,  for  the  installation  of  a  heating  and  power 
plant  in  the  new  tubercular  hospital  to  be  built  by  the  Hos- 
pital Commission  of  Cincinnati. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Spring- 
born.  Dir.  of  Pub.  Serv.  until  Feb.  3  for  furnishing  surface 
condensers  for  the  municipal  electric-light  plant.  Estimated 
cost,    $60,000. 

Kenton,  Ohio — Extensive  improvements  to  its  plant  are 
contemplated  by  the  Hardin- Wyandotte  Lighting  Co.  P.  M. 
Magley   is   Mgr. 

SteubenTllle,  Ohio — The  City  Council  has  decided  to  con- 
struct a  municipal  electric-light  plant.  Estimated  cost, 
$250,000. 

Toledo,  Ohio — Press  reports  state  that  the  construction  of 
an  electric  plant  to  be  operated  by  steam,  is  contemplated  by 
the  Crawford  interests  of  New  York.  The  plant  will  cost 
$500,000  and  will  be  located  near  Toledo.  W.  P.  Wallace  and 
Eugene    Rheinfrank   are    interested. 

Bluffton,  Ind. — The  City  Council  has  decided  to  retain  the 
municipal  electric-light  plant  and  make  extensive  Improve- 
ments.   Frank   S.    Smith   is   Mayor.      Noted   Nov.   28. 

GoHhen,  Ind. — The  contract  for  the  improvement  of  the 
municipal  electric-light  plant  will  be  awarded  by  the  city 
about  Mar.  1.  Plans  are  also  being  prepared  for  the  recon- 
struction   of   the   street-lighting   system.      Noted   Jan.    2. 

Huntlngrton,  Ind. — Milo  Freightner,  Mayor,  has  recom- 
mended the  installation  of  a  municipal  electric-light  plant. 
The  proposition  to  consolidate  the  county  lighting  plant  with 
the  proposed  new  municipal  electric-light  plant  is  being  con- 
sidered by  the  Common  Council. 

Laporte.  Ind.— John  H.  Sullivan,  of  Chicago,  111.,  has  been 
granted  a  franchise  bv  the  County  Commissioners  to  con- 
struct and  operate  transmission  lines  throughout  the  county. 
Plans  are  being  prepared  for  the  construction  of  a  power 
plant  to  supply  electricity  for  these   proposed  lines. 

Rellevllle,  Mich. — The  construction  of  a  power  plant  and 
dam  at  Belleville,  is  contemplated  by  the  Eastern  Michigan 
Edison  Co.  The  plant  when  complete  will  develop  3300-hp. 
and  will  cost  about  $450,000.  J.  W.  Brennan,  IS  Washington 
Ave.,  Detroit,   is  Pur.  .\gt. 

Bloomlnston.  Mich.— L.  E.  Hawks.  Chicago.  111.,  is  inter- 
ested in  the  project  to  construct  an  electric-light  and  power 
plant  at   Bloomington. 

Clayton,  Mich At   a   recent   election    the   citizens  voted   to 

construct   an   electric-light   plant.      Bids   will   soon   be   received 
for   the   work. 

Kalamazoo,  Mich.— Press  reports  state  that  bids  are  be- 
ing received  bv  the  city  for  the  installation  of  new  equip- 
ment in  the  municipal  electric-light  plant.  Bonds  tor  *13U,- 
000  were  voted   recently  for  the   purpose. 

.\lton.  III. — Press  reports  state  that  the  Alton  Gas  & 
Electric  Co.  will  expend  $40,000  for  the  construction  of  a  new 
power   plant.      C.    F.   Hewitt,    East   St.   Louis,    is  Gen.   bupt. 

Colfax,  III.— The  Village  Board  has  been  petitioned  by 
the  Central  Illinois  Utilities  Co.,  Watseka,  for  a  franchise  to 
operate  an  electric-light  plant  at  Coalfax. 
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plant    In    thi-    <ountv    courl- 
du    Lac,    at    $52KX.    Noted    Jan.    2. 

Wnylnnd,  Iowa — The  Council  han  Kranted  u  franchlMe  for 
a  period  of  25  years  to  l>.  I).  H<-ntzinKer  to  construct  and 
opirale  an   electrlc-lluhl   syHteni   In    Wayland. 

<"anl Kan. — Bids   will    bi-   received  about    Feb.   20  for  the 

construction  of  a  municipal  electrlc-IlKht  plant  nt  Canton. 
The  Alamo  Engine  &  Supply  Co.,  Mmaha,  Neb.,  la  Consult. 
Engr.  Estimated  cost,  $10,000.  T.  N.  Frantz  Is  City  Clk. 
Noted   Jan.    16. 

Miilherry,    Kan Bonds    for    $30,000    have    been    voted    for 

the    installation    of    a    municipal    electrlc-llght    plant. 
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$250,000    and    of    the    plant    $150,000. 
Ark.,   Is  Consult.    Engr. 

.Sulphur  SprlDKH,  Ark, — See  Item  under  Water  Supply — Ir- 
rigation. 

+CorpuM  rhrlMtl,  Tex. — We  are  offlclally  advised  that  the 
Corpus  Christi  Gas  Co.  has  awarded  the  contract  for  the 
erection  of  a  100,000-cu.ft.  two-lift  gas  holder  to  the  STACEV 
MFG.  CO..  Cincinnati,  Ohio.  The  contract  for  Jaying  about  U 
miles  of  cast-iron  mains  and  llttings  has  been  awarded  to- 
the  WALKER  MFG.  &  SUPPLY  CO.,  Detroit,  Mich.  H.  M. 
Wallace    Is    Pres.      Noted    Oct.    10. 

+  DalIaH,  Tex. — The  contract  for  the  Installation  of  an 
ornainent.al  street-lighting  system  on  Main  and  Commerce 
Sts.  has  been  awarded  to  the  DALLAS  ELECTRIC  LIGHT  & 
POWER   CO..    Dallas. 

EaHtland,  Tex. — The  local  electric-light  plant,  owned  by 
A.  A.  Abney.  which  was  recently  destroyed  by  fire,  will  be  re- 
built   immediately. 

Olddlns",  Tex. — The  local  electrlc-Ught  plant  has  been 
purchased  by  the  Giddings  Cotton  Oil  Co.  The  new  owner 
will   enlarge    and    improve    the    property. 

Denver,  Colo. — The  Denver  City  Tramway  Co.  Is  making 
prelimin.arv  arrangements  for  the  construction  of  a  power 
sub-station  at  Delaware  and  Cortland  Sts.  Estimated  cost, 
$40,000. 

BolHe,  Idaho — The  city  will  soon  receive  bids  for  the  in- 
stallation   of  an   ornamental   street-lighting  system. 

Spokane,  Wash. — The  Washington  Mill  Co.  is  planning  to 
install  a  power  plant  in  connection  with  its  establishment. 
to   cost    $35,000. 

Tacoma,  WaHh. — Plans  are  being  prepared  for  the  in- 
stallation of  a  new  heating  plant  in  the  National  Realty 
Bldg..   to   cost    $10,000.      F.   H.   Godfrey   is  Constr.   Engr. 

EuKene,  Ore. — The  Oregon  Electric  Ry.  Co.  will  build  a 
30  000-h.p.  hydro-electric  plant  at  Clear  Lake,  near  Eusene. 
C.  A.  Coolidge,   Portland,  is  Gen.  Mgr. 

+FreHno,     Calif. — The     Fresno,     Hanford     &     Summit     Lake 
R  R     Co.    has    awarded    the    contract    for    the    constructi 
a   3600-hp.    power    plant    at    Fresno,    to    the 
TRIG   CO.,  Schenectady,   N.  Y.,  at  $100,000. 

Ontario,  Calif. — Bids  will  be  received  by  R.  O.  Bracken- 
ridge,  City  Clk..  until  Feb.  3.  for  the  installation  of  a  mu- 
nicipal   fire-alarm    system. 

Riverside,  Calif Plans  and  an  efficiency  report  have  been 

prepared  for  the  installation  of  a  municipal  electric-light 
plant  at  Riverside.  Plans  call  for  an  expenditure  of  $429,112 
for  a  hvdro-electric  plant.  $100,351  for  steam  reserve  plant 
and  $200,000  for  alternate  oil  engine  plant  of  2000-kw.  ca- 
pacity. Burns  &  McDonnell.  Scarritt  Bldg.,  Kansas  City.  Mo.. 
are  Consult.   Engrs. 

Cote  St.  Paul,  Que. — The  Montreal  Light.  Heat  &  Power 
Co  is  planning  to  start  work  early  this  spring  on  the  con- 
struction of  a  new  gas  plant  at  Cote  St.  Paul,  to  add  12.- 
000  000  cu.ft.  of  gas  to  the  daily  capacity,  and  to  cost.  $200.- 
000'.     J.  S.  Norris,  Montreal,  is  Gen.  Mgr. 

Toronto,  Ont. — We  are  officially  advised  that  the  Hydro- 
Electric  Power  Commission  will  receive  bids  sometime  In 
March  for  the  construction  of  about  125  miles  of  double  cir- 
cuit transmission  line  at  110.000  volts  and  equipping  sub- 
stations for  transforming  20,000-hp.  from  the  line  to  13,200 
volts.     J.  J.  Galey  is  Ch.  Engr. 

^Vlnnlpeg.  Man Bids  will  soon  be  received  by  M.  Peter- 
son Secv  for  the  installation  of  additional  equipment  and 
the' extension  of  the  McPhillips  St.  substation.  J.  G.  Glassco. 
54    King    St..    is    Engr. 

Weyburn,  Sank. — An  expenditure  of  $35,000  has  been  au- 
thorized for  the  improvement  and  extension  of  the  munici- 
pal  electric-light    plant. 

Vancouver,  B.  C. — The  City  Council  has  passed  an  or- 
dinance providing  for  the  construction  of  a  municipal  elec- 
tric-light   plant    in    West    Vancouver. 

San  Luis  PotosI,  Mex. — The  City  Council  has  the  proposi- 
tion of  installing  a  municipal  electric-light  plant  under  con- 
sideration. 

BRIDGES 

Boston,  Mass. — The  Directors  of  the  Port  of  Boston  have 
approved  plans  prepared  for  the  construction  of  a  viaduct 
from  the  street  level  to  the  second  sto;-y  of  the  Common- 
wealth Pier  Bldg.  The  estimated  cost  is  $200,000.  F.  W. 
Hodgdon  is  Ch.  Engr. 
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Boaton.  Mbm. — The  Boston  &  Maine  R.R.  proposes  Ir.e 
rehabilitation  of  the  Central  Massachusetts  R.R.  to  allow  the 
running  of  trains  direct  from  North  Station  to  ?«ew'  i  •  '  l^. 
and  has  appropriated  J237.000  for  rebuilding  25  to  30  bndtres 
between  North  Cambridge  and  Bondsville.  Mass.  The  ma- 
jority of  the  new  bridges  will  be  of  steel  construction.  A.  Jj. 
Corttrell,    Boston,    is    Ch.    Engr. 

Leomlnatrr.  MaM. — The  City  Council  is  considering  plans 
for  the  construction  of  a  relnforced-concrete  bridge,  over 
Monoosnock  Brook,  at  Whitney  St.,  R.  I.  Whipple  &  Co., 
Worcester,  are  the  Engrs.-in-charge. 

TV'atrrtoTrn.  .V.  V. — The  City  Bridge  Commission  has  sub- 
mitted a  report  favoring  Court  St.  as  the  location  of  a  new 
bridge  over  the  Black  River.  The  plan  of  the  Commission 
Is  to  provide  for  the  elimination  of  the  Court  St.  grade  cross- 
ing and  furnish  a  new  bridge  at  the  same  time.  An  over- 
head or  double-deck  bridge  is  recommended.  The  lower 
deck  will  cost  about  »5O,0iJ(».  while  the  overhead  structure, 
with  approaches,  will  cost  $200,000,  of  which  the  New  lork 
Central  R.R.  will  pav  Jll.OOO,  the  state  $50,000  and  the  city 
150.000.      Earl  W.  Sayles  is  City  Engr. 

+m'Utehall.  >".  Y. — The  State  Highway  Commission  has 
awarded  a  contract  to  the  OWEGO  BRIDOE  CO..  Owego,  at 
$44,431,  for  the  construction  of  a  bridge  over  South  Bay.  a 
branch  of  Lake  Champlain.  near  Whitehall.  Bids  were  re- 
ceived Jan.  !3.  Other  bids  were:  Roger  Kennedy,  Middle- 
town,   »46,S91:    Richard    Hopkins,   Troy.   $49,316.      Noted  Jan.    2. 

Brlmar.  X.  J. — The  New  York  &  Long  Branch  R.R.  will 
build  a  new  steel  bridge  over  the  Shark  River.  The  Belmar 
Board  of  Trade  has  requested  the  company  to  erect  a  draw 
span.      G.    V.    Sneden.    Long   Branch,    is    Engr.    M.    W. 

Cmpr  May,  X.  J. — Col.  Edwin  A.  Stevens,  State  Road  Comr., 
Trenton,  has  advised  local  officials  that  he  will  draw  an  act, 
providing  for  th^  construction  of  a  bridge  between  Somers 
Point  and  Besley's  Point  with  state  aid.  The  proposed  struc- 
ture will  continue  the  Ocean  Boulevard  along  the  shore.  The 
estimated   cost   Is   $300,000. 

Orran  City.  X.  J. — The  only  bid  received  by  the  Ocean 
City  Auto  Bridge  Co..  on  Jan.  11,  for  the  construction  of  a 
trestle  and  highway  bridge,  from  Ocean  City  to  Somers  Point, 
was  that  of  the  Sullon  &  Corson  Co..  of  Philadelphia,  and 
the  Hill  Dredging  Co.,  combined  at  $184,663,  The  structure, 
with  appruache.s.  will  be  6000  ft.  long.  Bids  were  received 
Jan.    II.      Noted   Jan.    9. 

+Rrd  Bank,  X.  J. — The  New  York  &  Long  Branch  R.R.  has 
awarded  a  contract  for  a  1600-ft.  span,  steel  and  concrete 
bridge  over  the  North  Shrewsbury  River,  to  JESSE  L.  HOL- 
LAND, .Seabrlght,  N.  J.,  at  $250,000.  G.  V.  Sneden,  Long 
Branch,  Is   Engr.  M.  W, 

Mrdia,  Prna. — The  War  Department.  Washington.  D.  C, 
has  approved  the  plans  prepared  by  the  Board  of  County 
Commissioners  for  the  construction  of  a  new  bridge  over  the 
Chester  River  at   Fifth  St..  Chester. 

'APIttabnrKh,  Penn. — Bids  will  be  received  until  10  a.m..  Feb. 
3,  by  the  City  Controller,  Municipal  Hall,  for  the  construc- 
tion of  a  substructure,  consisting  of  concrete  abutments, 
piers  and  pedestals,  for  the  Bloomfield  Bridge.  Joseph  G. 
Armstrong  Is  DIr.   of   Pub.   Wks. 

The  Art  Commission  has  approved  plans  prepared  for  the 
construction  of  the  Halghts  Run  Bridge.  It  will  be  a  con- 
crete structure,  with  a  main  span  of  193  ft.,  and  will  cost 
$150,000.     Joseph  O.   Armstrong  Is  DIr.  of  Pub.   Wks. 

Floyd  V.  H..  Va. — We  are  officially  advised  that  bids  will 
be  received  until  noon,  Jan.  27.  by  the  Board  of  County  Com- 
missioners, for  the  construction  of  an  87-ft.  concrete  span 
bridge  over  Burks  Fork,  and  also  for  an  87-ft.  concrete  span 
bridge  over  the  South  fork  of  the  Roanoke  River. 

Gate  Clfy.  Va. —  We  arc  officially  advised  that  bids  will  be 
received  until  noon.  Jan.  28.  by  the  Board  of  County  Com- 
missioners, for  the  construction  of  a  concrete  bridge,  con- 
sisting of  two  150-fL  spans,  across  the  Clinch   River. 

Clearwater,  Fla. — The  Board  of  t'ounty  (.'ommlssloners  is 
contemiilating  the  construction  of  a  bridge  over  Whitcomb 
Bayou   at  Tarjion   Springs,     The  estimated  cost   Is   $6000. 

Bristol,  Tean. — The  County  Court  of  .Sullivan  County  has 
appropriated  funds  for  the  erection  of  three  steel  bridges  as 
follows:  One  over  the  Holston  River,  at  KIngnort.  to  cost 
t20.000:  another  over  the  same  river  on  the  VVeaver  Turn- 
pike, and  a  third  at  .Shady  Ford,  on  the  road  to  Mountain 
City.      The   estimated    cost    of    the    three    Is    $50,000. 

CkattaaooBa,  Tena. — The  question  of  uniting  with  the 
Birmingham  &  Chattanooga  R.R.,  In  building  a  bridge  across 
the  Tenm-ssee  River  at  the  neck  of  .Moccasin  Hend.  or  of  pay- 
ing the  railroad  company  un  annual  rental  of  $25,000.  for  the 
surface  use  of  the  bridge.  Is  now  undi'r  the  consideration  of 
the  County   Court.      Decision    will    be   made   early    next   month. 

i^zlastoB,  Kf. — The  city  Is  considering  the  construction 
of  a  viaduct  from  Main  SI.  to  High  St..  at  .Merino  St..  and 
also  a  viaduct  on  Wist  Main  and  Cox  Sis.  \V.  R.  MrCorkle  is 
Comr.  of  Pub.   Wks. 

Padarak.  Ky. — The  City  Council  Is  considering  an  a()pro- 
prlnllon  of  $200,000.  to  be  used  for  the  construillon  of  the 
following  Improvements:  Krectlon  of  a  concrete  bridge  on 
Hlxth  81.:  the  building  of  a  relnforced-coniTete  viaduct  at  thi- 
Tennessee  Ht.  crossing  of  the  Illinois  Central  R.R..  and  the 
construction  of  a  sewer  system.  L.  A.  Washington  Is  Cllv 
En«r. 

Clevrlaad.  Ilhl«»— The  City  Knglneerlng  Department  li»s 
applied  t.i  the  Council  for  an  appropriation  of  $30,000  to  be 
used  In  widening  the  span  of  the  Main  Ave.  bridge  Robert 
liofrmnn    Is   city    Kngr. 

Masallloa.  <lkl»-  The  Hoard  of  County  Commissioners  has 
decided  to  ronslruci  u  sleel  viaduct  on  Columbia  Heights.  The 
Btrurture    will    be   730   ft     long,    and    will    cost    $30,000 

^ladlaaapolla,  lad^-The  Pennsylvania  Lines  West  of  Pitts- 
burgh have  awarded  a  rontrart  to  the  RITEK-coNLEV  CO, 
Plttsliurgh.  penn  ,  for  the  construction  of  n  four-truck  rail- 
road   bridge    at    Indianapolis 

^ladlaaarolla.  lad.-  We  ore  omdally  advised  that  the 
Board   of   County    Commissioner*   has   awardtil    a    contract   to 


the  CLEARY-KEURT  CONSTRUCTION  CO.,  Indianapolis,  at 
$28,492,  for  the  construction  of  a  reinforced  concrete  bridge, 
over  Crooked  Creek,  on  the  Myers  Road.  Bids  were  received 
Jan.   14.      William  T.   Patten  is  Audr.     Noted  Jan.    2. 

Kokomo.  Ind. — The  Commissioners  of  Howard  County  are 
preparing  plans  for  the  construction  of  a  concrete  arch  bridge 
across  the  Wilcat  River  at  the  foot  of  Washington  St..  and 
to  remove  the  iron  bridge  at  that  point  to  the  foot  of  La- 
fountain  St. 

Richmond,  Ind. — The  Board  of  Public  Works  has  voted 
to  confer  with  the  Board  of  County  Commissioners  on  the 
project  of  removing  the  Main  St.  bridge,  erecting  it  at  a  point 
south  of  its  present  location,  and  in  its  place  erecting  a  con- 
crete arch  across  the    Whitewater  River. 

Rockvllle.  Ind. — The  Board  of  County  Commissioners  has 
decided  upon  the  location  of  a  new  bridge  at  Strong's  Ford, 
and  also   for  a   new  structure  at  Armiesburg. 

AVabash,    Ind The    Board    of    County    Commissioners    will 

soon  receive  bids  for  the  construction  of  a  concrete  and  steel 
bridge,  over  the  Mississinewa  River.  The  estimated  cost  is 
$9000. 

Hat-ana,  111. — The  Senate  Committee  on  Commerce  has  re- 
ported the  bill  giving  the  Chicago.  Peoria  &  St.  Louis  R.R. 
permission  to  construct  a  bridge  across  the  Illinois  River,  at 
or  near  Havana.     C.  R.  Westcott.   Springfield,   is  Gen.   Supt. 

Mllwaakee,  Wis. — The  War  Dept.,  Washington,  D,  C,  has 
approved  plans  prepared  by  the  City  Council,  for  the  con- 
struction of  a  bridge  over  the  Milwaukee  River,  at  Buffalo 
St.  The  plans  call  for  a  two  leaf  bascule  type,  with  a  span  of 
130  ft.     E.  A.  Pinney  is  Supt.   of  Bridges.     Noted  Dec.   5. 

+Thlef  River  FnllM,  Minn. — We  are  officially  advised  that 
the  Board  of  Countv  Commissioners  has  awarded  a  contract 
to  the  MINNEAPOLIS  BRIDGE  CO..  Minneapolis.  Minn.,  at 
$9200.  for  the  construction  of  a  steel  bridge  over  the  Thief 
River,  at  Thief  River  Falls.  Bids  were  received  Jan.  8.  A.  H. 
Fasel  is  County  Audr.      Noted  Dee.   19. 

+E:iaorada,  Kan. — The  Board  of  County  Commissioners  has 
awarded  a  contract  to  McKENZIE  ,!t  WILLIAMS,  Webb  City. 
Mo.,  at  $6889.  for  the  construction  of  the  Weidlen  Bridge  over 
the  Walnut  River.      Bids  were   received  Jan.    7.     Noted  Jan.   2. 

+Kreat  Bend.  Kan. — We  are  officially  advised  that  the 
Board  of  Counlv  Commissioners  has  awardeil  a  contract  to 
the  KANSAS  CONSTRUCTION  CO..  Wichita,  Kun.,  at  $24,800, 
for  the  construction  of  the  Great  Bend  Bridge,  across  the 
Arkansas  River.  The  structure  will  have  ten  45-ft.  rein- 
forced concrete  girder  spans.  Bids  were  received  .Tan.  10, 
C.   D.    Younkin   is   County   Clk.      Noted   Jan.    2. 

Schuyler,  Xeb. — Bids  will  be  received  until  Jan.  28,  by  the 
Countv  Clerk,  for  the  construction  of  all  county  bridges  dur- 
ing   tlie   year.      Edward    F.    Vrzak    is   County    Clk. 

+York.  Neb. — We  are  officially  advised  that  the  Board  of 
Countv  Commissioners  has  awarded  a  contrait  to  the  WEST- 
ERN BRIDGE  &  CONSTRUCTION  CO.,  Omaha,  Neb,,  for  the 
construction  of  all  bridges  in  the  county  during  the  year 
1913.     Bids  were  received  Jan.  7.     H,  F.  Chapin  is  County  Clk. 

Galvrston.  Tex. — Bids  will  be  received  until  11  a.m.,  Jan. 
27,  by  the  County  .Auditor,  for  the  construciicn  of  the  Dick- 
inson Dayou  Bridge  over  Dickinson  Bayou  on  the  road  Irom 
Dickinson  to  Alta  Loma.     John  M.   Murch  is  .Aut'r. 

+Oakland.  Calif. — We  are  officially  advised  that  the  City 
Council  has  awarded  a  contract  to  the  ROSS  CONSTRUC- 
TION CO..  Sacramento.  Calif.,  at  $25,714.  for  the  construc- 
tion of  a  new  bridge  at  Eighth  St..  over  ^he  Lagoon,  which 
connects  Lake  Meiritt  with  the  estuary.  It  will  be  ot  steel 
and  concrete.  Other  bidders  were:  Ernest  H.  Sundborg. 
$28,434;  Contra  Cosla  Construction  Co.,  $27,490;  Foste-  Vost 
Co.,  $29,897;  Healey-Tlbbitts  Construction  Co.,  $30,750;  Coast 
Improvement  Co.,  $27,500.  Kids  were  received  Jan.  6,  Per.-y 
F.    Brown   is  City    Engr.      Noted  Jan.    2. 

Pasadena.  Calif. — The  Board  of  County  Supervisors  Is  con- 
templating the  construction  of  a  concrete  bridge  across  the 
Arroyo  Seco.  above   Devils  Gate.     The  estimated   cost  Is  $7863. 

San  Diego,  Calif. — The  Panama-California  Exposition  So- 
ciety has  been  granted  permission  to  construct  a  reinforced 
concrete  bridge  on  Laurel  St..  at  the  entrance  to  the  fair 
grounds.      The   estimated    cost    Is    $146,000. 

CalnHvllle.  Ont. — The  Grand  Trunk  Ry.  has  been  authorized 
to  construct  bridge  No.  18.  at  mileage  73.21.  from  Black  Rock 
on   the   middle  division  of  its  line,   near  CalnesvlUe. 

Ramsay,  Ont. — The  Canadian  Pacific  R.R.  has  been  author- 
ized to  construct  a  bridge  over  the  Pogamasing  River,  near 
Ramsay. 

St.  Catherines.  Ont. — The  Niagara.  St.  Cathrlnes  &  Toronto 
Ry.  will  replace  the  timber  trestle  at  Ten  Mile  Creek,  with  a 
steel  swing  bridge. 

<luebee.  <lue. —  Bids  will  be  received  until  Jan.  27  by  the 
Provincial  Government  Roads  Dept..  Parliament  Bldg..  for  the 
construction  of  all  small  and  large  bridges  on  the  road  be- 
tween St.  Augustln.  County  Poreneuf  and  Charleinazne. 
County   L'AsHomptlon.      B.  MIchand  Is  Deputy  Minister. 

Vaaeouver.  11.  C. — We  ure  offlclully  advised  that  bids  will 
l>e  recelvi'd  until  2  p.m..  Jan.  30.  by  the  City  Clerk.  City 
Hall,  for  thi-  construction  of  the  Georgia- Harris  St.  viaduct. 
Plans  and  Hpeclficatlons  may  be  obtained  at  the  office  of 
C,  A.  i:  Turner.  Kngr.-ln-charge.  424  Vancouver  Block.  It 
will  be  of  concrr'le  and  steel  construction  and  will  cost 
approximately  $300,000.  William  McQueen  Is  CItv  Clk.  Noted 
Jan.  2. 

Vaniwiuver.  B.  C. — The  Dominion  Government  Dept.  of 
Public  Works,  Ottawa.  Ont,.  Is  contemplating  the  construc- 
tion of  n  bridge  over  Seymour  Narrows.  R.  C.  Desrochers. 
Ottawa.   Ih   Si'cy. 

WATKIl    MI'PI>I.Y— llini(i,\TIOX 

AKam-am.  Mass. — The  town  I'ontemplates  a  bond  Issue  of 
$100,000,    for   exti-nding   and    Improving   Its   wati-r   system, 

Boston,  Mass.  — Bids  will  be  received  by  the  Suppiv  Depnrt- 
B«nt    until    Feb.    19.    for    furnishing    six    S-ln..    401    g-ln..    108 
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12-111,,  and    I2«   Iti-lii.  viilvcs  for  tho  hlijh  ni-csHuri-   rin.  hitvIi'i. 
J.    lO.Uvai.l    .Mullen,   Tivmoiit    H1<1k..   Is  Sup!  miviii. 

J,.  K.  HuiirUe,  Commr.  I'lih.  \Vk».,  h„s  lulviTtlHi'd  for  blilH 
for  .s.v.n  mll.'S  of  watiT  i,l,„.  for  Uic  hlKh-pr-SHur,.  watt-i- 
Hy.Mlrin  Al.oiit  Fi>  ).  1  plans  will  b«  ready  for  the  under- 
B-roiuid  piiMii)  Mg  station  for  the  system  to  be  conHtructed 
between    the  Common  and  I'ublle  Gardens.      Kstlmated  cost  of 


rt   to  furnish  70110   ton 


e.-i.  pipe  for  the  hlifh- 
■  •<1  to  the  STANUAHl) 
t   $22.35  per  ton.      J.    K. 


CAST    IK<iN    IMl'lO   &    FolINDKY    t 
Mullen  is  Supt.  .Supply  Uept.     Note 

I'rovldoiie.',  II.  I — The  (Mty  Council  has  appointed  a  special 
committee  to  iiivestiKiUc.  und  report  on  method  of  Increasing' 
the  city's  water  supply,  and  has  appropriated  $10,000  for  ex- 
penses of  the  committee.      OtIs  Clapp  Is  City    Ensr. 

+  l\en-  lirltatn,  t^>un — The  contract  to  furnish  c.-l.  water 
pipe  for  the  year  1913  has  been  awarded  to  H  D  WOOD  & 
CO..  Philadelphia,  Penn..  at  the  following  prices,  f.o  b  New 
Britain:  (a)  lUOO  ft.  of  4-ln.  pipe.  $300;  (h)  10.000  ft  of  C-ln  . 
$4032;  (c)  3000  ft.  of  8-ln..  $1S!I0;  total.  $(!222.  Other  bids  were 
as  follows:  U.  S.  Cast  Iron  I'ipi'  &  Foundry  Co.  New  York 
(a)  $295;  (b)  $40S4;  (e)  $1905;  total,  $C2«4 ;"  Standard  Pipe  & 
Foundry  Co..  Bristol,  Penn.,  (a)  $315;  (b)  $4352;  (c)  $2022; 
total,  $6070. 

Vllilou,  N.  Y. — The  town  has  offered  to  pay  $88,500  to  the 
Albion  Water  Co.,  for  its  plant.  Bonds  for  $130,000  were 
reeently  voted  for  acquiring  a  municipal  water  system.  WIl- 
llani    I!.    li.\e    is   Mayor.      Noted   Jan.    9. 

llluKhnniton.  N.  Y. — We  are  omdally  advised  that  plans 
have  not  been  prepared  yet  for  the  proposed  filtration  plant. 
but  it  is  hoped  that  it  will  be  installed  during  the  coming 
spring.  It  is  estimated  that  the  plant  will  cost  about  $125,- 
000.     M.   Stoppard  is  Supt.   Water  Dept.     Noted  Jan.  2. 

+  Brooklyn,  N.  Y. — We  are  offlcially  advised  that  the  con- 
tract to  furnish,  deliver  and  lay  watiM-  mains  and  appur- 
tenances In  Cypress  Ave.,  from  Mvrth'  Ave.  to  Trontman  St.. 
has  been  awarded  to  JOHN  CORN W KM-,  Jr.,  New  York,  at 
$40,585.  Bids  were  opened  by  Henry  S.  Thompson.  Comr. 
Water  Supply,   Gas  and   Electricity,   Jan.   15. 

•  Mew  Vork,  N.  Y. — Bids  will  be  received  by  the  Board  of 
Water  Supply,  165  Broadway,  New  Y'ork,  until  11  a.m..  Feb. 
11,  for  Contract  146,  furnishing  and  delivering  valves,  hy- 
draulic cylinders,  piping  and  appurtenances  for  the  city  tun- 
nel of  the  Catskill  Aqueduct  in  the  cit.v  of  New  York.  Charles 
Strauss   is  Pres. 

.\»bury  Park,  Bf.  J. — A  mass  meeting  will  be  held  Jan.  28, 
to  discuss  the  w^ater  situation  here.  A  report  has  been  made 
by  T.  Chalkley  Hatton.  Consult.  Engr,.  Wilmington,  Del., 
recommending  an  expenditure  of  $700,000  for  a  system.  The 
proposed  improvements  include  two  reservoirs,  each  with  a 
capacity  of  13,000,000  gal. 

•♦-Vtlantle  City,  N.  J. — Contracts  have  been  awarded  by 
the  Water  Department,  as  follows:  For  furnishing  1206  tons 
of  8-  to  24-in.  pipe  and  88,000  lb.  of  special  castings,  to 
the  U.  S.  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Philadelphia, 
Penn.;  furnishing  112  6-  to  24-in.  valves  and  20  24-  and  20- 
In.  gear  cases,  to  the  RENSSELEAR  VALVE  CO..  180  Broad- 
way,  New   Y'ork.      Bids   were    opened    Dec.    19.      Noted    Dec.    12. 

Hawthorne,  N.  J. — The  borough  contemplates  the  instal- 
lation of  a  water  system.  A  Water  Advising  Committee  has 
been  appointed   to   do  the   preliminary   work. 

Ramtier,  N.  J. — Bids  will  be  received  by  the  Borough  Coun- 
cil until  Feb.  4.  for  constructing  a  complete  water  system  to 
include  about  11  miles  of  4-  to  10-in.  c.-i.  water  mains,  a 
1.000.000-gal.  reservoir,  a  pumping  plant  and  caisson  wall. 
Henry  R.   Parvin  is  Boro.    Cll<. 

Coatedvllle,  Penn. — The  Borough  Council  will  soon  call  an 
election  to  vote  on  the  installation  of  a  new  water  system. 
the  supply  to  be  obtained  from  Rock  Run.  Estimated  cost. 
$185,000. 

Halifax,  Penn, — The  Halifax  Water  Co.  has  increased  its 
debt  by    $15,000   for  improving  its  system. 

SprlUKdale,    Penn We    are    officially    advised    that    Chester 

&  Fleming.  Hydrau.  Engrs.,  Pittsburgh,  Penn.,  are  super- 
vising the  Installation  of  a  new  water-works  for  the  .-Vmeri- 
can  Glue  Co.  The  plant  will  have  a  capacity  of  3,000.000  gal., 
and  will  consist  of  a  well  system  and  new  pump  station 
equipped  with  direct-acting  steam   pumps. 

Tarentum,  Penn. — The  Borough  Council  has  instructed 
W.  A.  Gibson,  Boro.  Secv.,  to  communicate  with  Dr.  Samuel 
T.  Dixon,  State  Health  Commissioner,  urging  the  early  ap- 
proval of  plans  for  the  new  municipal  water  works,  at 
Tarentum.  The  voters  approved  a  bond  issue  of  $100,000  for 
this  work  two  years  ago,  but  the  work  has  been  delayed 
on  account  of  technicalities.  Leo  Hudson.  McKeesport, 
Penn.,   is  Consult.    Engr.      Noted  Nov.   14. 

Tunnellton.  W.  Va. — We  are  officially  advised  that  the  W. 
J.  Sherman  Co..  The  Nasby,  Toledo.  Ohio,  has  been  retained 
by  the  village  to  prepare  plans  and  specifications  for  a 
municipal  water  system. 

RaLelf^h,  !V,  C. — According  to  press  reports,  the  Board  of 
-Mdermen  has  refused  the  offer  of  the  Wake  Water  Co.  to 
sell  its  plant  to  the  city  for  $263,000.  It  is  probable  that  a 
new  municipal  svstem  will  be  installed.  J.  N.  Hazlehurst. 
Atlanta.    Ga.,    is    Consult.    Engr.      Noted    Dec.    26. 

Yazoo  rity.  Miss. — According  to  press  reports,  bids  will 
be  received  by  the  Public  Service  Commission  until  Feb.  15. 
for  furnishing  water  meters  during  the  year  1913.  James  S. 
Butler  is  Supt. 

Baton    Rougip,    L,a Bids    will    be    received    by    the    Baton 

Rouge  Water  Co.  until  noon.  Feb.  20.  for  constructing  a 
reinforced  concrete  reservoir  59x120  ft.,  and  20  ft.  deep,  to 
have  a  capacity  of  1.000.000  gal.  The  following  material  will 
be  required:  725  cu.vd.  crushed  stone  or  gravel.  363  cu.yd. 
sand.  1292  bbl.  portland  cement,  130  bbl.  hydrated  lime.  208,- 
960  lb.  reinforcing  steel.  12  ventilators,  two  manhole  covers, 
two  10-in.  pipe  collars,  four  Ifi-in.  pipe  collars,  four  10-in. 
pipe  hangers,  two  valve  stem  hangers  and  30 
rods.    3   ft.   4    in.    long.      John   H.    Wood   is  Secy. 


CO.,    Colunilila    niilg.,    Cleveland.    Ohio,    at    »2«,5U..      Illda    wi-re 
op<.n.d    by    .\.    A.    Smith,    Village    elk,,    Dec.    20.      Noted    Dec,    6. 

KoHtorIn,  Ohio— The  Clly  Council  Ih  conMid<-rin({  a  reiiolu- 
fTon  authorlzln»f  CharlcM  Lalehriw,  City  EnKr.,  to  prepare 
piaiiH  and   xpecKli  iil  lonM    for    InerenHlnK    the    water  Hiipply. 

Ilnmlllon,  Ohio -Th.'  City  Council  han  aulhorlz.d  the  Di- 
rector of  I'ublit-  Service  to  have  plunH  prepared  for  Increim- 
Ing  the  capacity  of  I  hi-  water  Mywlem  from  3,000,000  to  10.- 
000,000  gal.   per   day. 

New  ilrrlln.  Ohio — BUU  will  be  received  by  the  VIllaKo 
Council  at  the  olllce  of  E.  U  (larmon.  Mayor,  until  noon, 
Feb.  4,  for  the  conMtructlon  of  a  water  syHli-m.  Tho  contract 
Involves  the  rollowlng:  11.250  ft.  of  4-  to  8-ln.  plpi-.  22  (Ire 
hydrants,  seven  7-ln.  valves  and  valvo  boxeH,  three  tonH  iipi-- 
cial  castlngH,  oni-  elevated  »t.-el  lank  of  60,000  gal.  capacity. 
on  a  tower  104  ft.  high,  one  triplex  pump  and  motor,  of 
360.000  gal.  dally  capacity,  with  concrete  foundation,  and  one 
liiiek  pumping  station.  Plans  and  HpeclllcatlonH  are  on  lUe 
at  the  olllce  of  the   .Mayor.      W.   A.   IIchh    Ih  Clk. 

liorkpurt.  Ohio— Bids  will  be  received  by  Fred  Feuchter. 
Clk.  Hd.  of  Affairs,  until  noon,  F'eb.  3,  for  constructing  water 
mains  in  Harrington  Road,  according  to  plans  and  «peclllca- 
tions  on  tile  at  the  olllce  of  the  clerk,  and  at  the  olllce  of  the 
William  H.   Evers   Engineering  Co..  The  Arcade,  Cleveland. 

.Shaker    HelKhU,    Ohio— Bids    will    be    r.-celved    by    Carl    A.  ' 
Palmer,    Village    Clk,.     until    noon,    Feb.    10,    for    conHlructlng 
water    mains.       Plans    and    specifications    are    on    flic    at    the 
offices  of  the  Village  Clerk  and  the  Village   P^nglneer. 

WoodHfleld,  Ohio — We  are  offlcially  advised  that  the  W.  J. 
Sherman  Co.,  The  Nasby,  Toledo,  Ohio,  has  been  retained 
by  the  Woodsfleld  Water  Co.  to  prepare  plans  und  speciflca- 
tlons  for   a  mechanical   filtration   plant   here. 

Honell.  Ind — The  Louisville  &  Nashville  R.R.  contem- 
plates the  construction  of  a  new  water  station  at  Howell, 
estimateii  to  cost  $20,000.  John  W.  Logsdon,  Evansvlllc,  Is 
I>iv.   Supt. 

I'rinreton,  Ind. — The  Princeton  Water  Co.  contemplates 
extending  Its  system  to  obtain  additional  pressure  for  Are 
protection. 

^VaHhlnicton,  Ind. — The  city  contemplates  purchasing  the 
plant  of  the  Washington  Water,  Light  &  Power  Co.  H. 
F.  O'Neall   is  City   Engr. 

Adrian,  Mich. — An  election  has  been  called  for  Feb.  12, 
to  vote  on  an  expenditure  of  $2000,  for  securing  an  appraisal 
of  the  plant  of  the  Adrian  Water  Co.  John  Mawdsley  is 
City   Clk.      Noted    Dec.    5. 

+Detroit,  Mich — We  are  offlcially  advised  that  a  contract 
to  furnish  3827  tons  of  c.l.  water  pipe  has  been  awarded 
to  the  AMERICAN  CAR  &  FOUNDRY  CO.,  Detroit,  at  $2fi 
per  ton  for  6-ln.,  and  $25.75  per  ton  for  8-,  12-,  16-,  24-  and 
42-in.  Bids  were  opened  by  the  Board  of  Public  Works. 
Jan.  3.     Noted   Dec.   19. 

Bloomlngton,  III. — The  Board  of  Local  Improvements  has 
approved  the  plans  prepared  for  the  12-ln.  water  main,  to  be 
laid  in  East  Washington  St.,  from  East  to  McClun  St.  Esti- 
mated cost.   $8438. 

Chicaso  HelghtM,  III Allen  L.  Fox,  City  Engr.,  is  pre- 
paring plans  for  laying  5000  ft.  of  4-,  6-  and  14-ln.  water- 
mains. 

+Ija  CroKse,  \\tn. — The  contract  to  lav  a  pipe  line  to  the 
new  wells  has  been  awarded  to  the  J.  W.  TURNER  IMPRtjVE- 
MENT  CO.,   Des  Moines,    Iowa,  at  $17,899.     Noted  Jan.   16. 

Den  Moines.  Iowa — Preliminary  plans  are  being  prepared 
for  a  water  system  for  the  Polk  (jounty  .\lmshouse.  J.  E. 
Backman   is  Chn.   of   Building  Com. 


Imated 


.Marshalltown,   Iowa — W.    Steiner.    City    Engr.,    Is   preparing 

plans  for  extending  the  water  and  sewer  svstems.     p--'^ * 

cost,   $25,000.      D.    Lamb    is  Supt.    Pub.    Wks." 

Gibbon.  Minn — The  town  contemplates  the  installation  of 
a  water  system.     C.   W.   Carlson  is  Town   Reedr. 

Ironton,  Minn. — The  village  contemplates  the  Installation 
of  a  new  water  system. 

Morgan.  Minn. — .\ccordlng  to  press  reports,  plans  have 
been  completed  for  the  installation  of  a  water  svstem  here, 
estimated  to  cost  $12,435.  An  election  will  probably  soon  be 
called    to    vote    on    this    project. 

Taylors  Palls.  Minn — L.  P.  Wolff,  Consult.  Engr..  St.  Paul. 
Minn.,  is  preparing  plans  for  the  installation  of  a  water 
system    here. 

+Burllngnme,  Kan. — We  are  offlcially  advised  that  con- 
tricts  for  installing  a  water  system  and  filtration  plant  here 
have  been  awarded  as  follows:  Pipe  and  special  castings 
to  B.^SH  &  GRAY.  Joplin,  Mo.,  at  $21,482:  valves  and  hy- 
drants, pumps  and  motors,  to  E.  J.  MERKLE  &  CO..  Kansas 
City.  Mo.,  at  $1478  and  $1866;  Contract  3  and  4,  to  the 
TONKAWA  CONSTRUCTION  CO..  Tonkawa.  Okla..  at  $8190 
and  $9960;  filter.  to  the  NEW  YORK  CONTINENTAL 
JEWELL  FILTRATION  CO..  New  York,  at  $3250;  tank  and 
tower,  to  the  DES  MOINES  BRIDGE  &  IRON  CO..  Des 
Moines.  Iowa,  at  $3200.  Bids  were  opened  bv  N.  J.  Griffln. 
City  Clk.,  Jan.   9.      Noted  Jan.   9. 

Jewell.  Kan. — Bonds  for  $40,000  have  been  voted  for  the  In- 
stallation of  a  water  system   here.     O.  E.  White  is  City  Clk. 

Osivego.  Kan. — We  are  offlcially  advised  that  Burns  & 
McDonnell,  Consult.  Engrs..  Scarritt  BIdg..  Kansas  Citv.  Mo., 
have  completed  plans  for  a  filtration  plant  of  1.000,000  gal. 
capacity,  concrete  settling  basin,  and  a  steel  tower  and  tank 
here.  Estimated  cost.  $25,000.  .An  election  will  soon  be 
called   to  vote  on   a   bond   issue.      Noted  Nov.   21. 

Broken  Bow,  »b. — .\ccording  to  press  reports,  bids  -are 
being  received  by  the  City  Clerk  for  improvements  to  the 
water  system,  estimated  to  cost  $6000.     Noted  Dec.  19. 

Cook,  Neb. — Bids  will  probably  be  asked  about  Mar.  15.  for 
constructing  a  water  system  and  an  electric-light  plant  here. 
Plans  have  been  prepared  by  the  .Alamo  Engine  &  Supplv  Co., 
1122    Farnam    St..    Omaha.      L.    H.    Frank    is   Village   Clk. 

Homer.  Neb. — Plans  are  being  prepared  by  the  Des  Moines 
Bridge   &   Iron  Works  for  a  water  system  here,   estimated  to  ■ 
cost  $12,000. 
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..     1    •_     ^     n Thp    Countv     Commissioners    contem- 

plaL-Sirr/p'e-^-dUu^e^of  Jo*!?0«%"r  driUing  four  arte^.an  weU. 
L*^?^p"?eAJ'-Ili^DS^^BS.^:e?i^^.&i:'s.^ 
fuf  a*^  municipal  waier  system  here.     Noted  Sept    1-^ 

R.«..n..  Wyo.-We  are  officianya.dv.sed  that  b^.dsjo^^ 
\^}^'^^^^^c.  ?;"as^o^fr.^:^a;Vu"rfsViJ/and  layin.  5^.00 
K'''of  10--in.  lap-welded  steel  P'P-„.=^;;%ilp«te"ded' ste'eT  pipe 
pipe:    <b)    furnishin!;    dOOO    ft     of    1"  '5-    '^P  *  ^    erecting 

Snd  4160  ft.  of  6-in.  c.-i.  P»Pe-  '^', J"r"i!.henck-Newell  En- 
l  500.0uu-gal.  steel  reservoir.  fOT'P'ffVoO  (c)  *6950:  Peter 
gineering  Co..  Bas.n  J}  >°-  'fjoVsOO-  V  H.  Inman.  Lara- 
fvBrien   &  Son.  Omaha,  ^l^^'h'?,' ^r„;;"  Las   Xnimas.  Colo.,    (a) 

16400  Chicago  Bridge  &  Iron  ^^°r'*|-,fK'^^",°e)  $6790:  J.  N. 
A.  M.  Larry.  R?«»"s-  .^  >o--  «a)  |1 '.41^.  <c>  »  ^^^  ,is 
Jacobbucci.  Rawlins.  \Jyo  (a)  $14^M3.  •'^^I^ij,.  Hendry  & 
Steel    &    Machinery    Co..    Denver.    Colo.    (C,»di  Bridge 

Bolthoflf  Mfg.  Co..  Denver    Colo     (b)$S124Ue|Moines^^^|.^ 

*  TJVnKouIil.  .Irk.— According  to  press  J-ePO'ts  Pla"s  are 
being   "•|i:ir."<I  for  extending  the  water  system.      E.  I.  McKin 

'"^s'^ilhni-    SDrlniEM.     *rk.— Albert    C.    Moore.     Consult.    Engr 

-S^d'C?'^^!?^.??!-'^;^^^^?^"'-^-^- 

$40^00^  offlciallv    advised    that    the    con- 

flai-ille  Tex  at  $a9.S50.  The  only  other  bid  recei\ea  w<is 
lubmltledb;-  Chinas  Clark  &  Co..  Galveston,  at  $60,400. 
Noted   Jan.    9.  .,„.., 

Brrao.  Tex.— Bonds  have  been  voted  for  the  Installation  oi 
a  water  svstem  here.     W.  W.  Harris  is   Mayor. 

ni^an  T»x.— Bids  will  be  received  by  George  \\  ecker. 
Clt?7e"y:.  Tnfll  Jan  30,  for  constructing  two  water  towers  of 
lOOiOOO   and    150.000    gal.    capacity. 

DrnlKon.  Trx.— The  City  Council  contemplate.s  the  M.Mtall- 
atl.m  of  a  filtration  plant  for  the  water  system.  An  elec- 
tion wUl  probablv  soon  be  called  to  vote  on  a  bond  issue. 

r.Klr  Paiw  Trx.— The  Rio  Grande  Irrigation  Co.  will  con- 
■truct  a  «v"t"m  of  rrigation  near  here  and  Install  a  Pumplng 
plLnt  The  incorporators  are:  L.  C.  de  Bona,  B.  C.  de  Bona.  J. 
L   Matthews  and  others. 

«.__.    u'n^i.     T-i The    Citv    Commission    has    under    con- 

will  greatly  augment   the   municipal   water  supply. 

Marflannvlllp  Trx. — It  IB  proposed  to  Install  a  water  sys- 
tem hen"  r.'cosTabout  $16000.  An  election  will  soon  be 
called  to  vote  on  a  bond  Issue. 

Malonr.  Tpx.— Clavton  Rogers,  who  recently  obtained  coii- 
trol  of  "hi-  Malone  Water  Co..  will  Install  a  pumping  plant 
and   other   eriulpment. 

Darant.  Okla.— We  are  offlciallv  advised  that  an  t'lC'-t'-'" 
will  probably  soon  be  called  to  vote  on  ?  b"nd  'ssu  •  rf  $S0 - 
or..  f7.r  extending  the  water  systejn  and  'h-  sanUai  y  sew ei 
system  W.  P.  Panford  Is  City  Engr.  A.  Neely  Is  Ma\iM, 
Noted   Jan.   2. 

D,-,lnK.  N.  M.— The  Home  Plot  Co.  will  Install  100  ele- 
trlr  ,"mp ing  pla^s  on  a  tract  of  land  near  here.  Each 
plant    wll\    be   capable   of   Irrigating    20   acres. 

Thalrhrr  %rla.— The  Thatcher  Water  Co.  has  been  or- 
^nnlzeil   to  I'niitall   a   water  system   here. 

MIKo.  orr— We  are  offlclally  advised  that  the  bonil  Is- 
«ue  of  Ii'k  oo"'f«r  the  proposed  water  system  failed  to  carry 
St  the  .•l.'etlon  Another  election  will  probably  soon  b" 
Silled       i!k     "oyle    Is    Business   Mgr       Noted    Nov.    7. 

P.rtlaad.  Orr.-The  lowest  bids  J"";';:.?''  "i'„,J,';'^,^',C: 
Board.  Jan.    2.    f-r  furnishing  ^I'l;";;",  *'^'^''p"« /'   .'^'^Vi,  e    & 

s.':rd?v"V":"  .'2i'?..V9':"'  h'.'dra:,H':"',';udVo^,'  (;swe"5s..  '^$■9750: 

r«w",M.llKlir.e;   $10,4555.     Noted  Jan.   2. 

V,-a'^'''"-Wa"vi'-7n'i"'Mr„',ll  '"un^'.'l'r'rV.'b.n'.  'Jo^^^ll'slling 
4lloo'^'lon.  of  V"-l."  p|p:I  and  n.tlnKS.  P.  B.  Wood.  Is  Supt. 
Noted   Dec.   2«. 

Rr>at«ar<l  0»«.— The  Board  of  Water  Commissioners  eon- 
tem^'".'  'x<'""l"n.  In  the  water  system,  estimated  to  cost 
ttn.hcn      T,   II,  Jones   Is  Clly  Kngr. 

n.i>hinii  nn«  ^The  town  contemplates  the  Installation  of 
„    «"'„"     .,"'t"n    es.lmnled   to  cost    $6000.      T.   C   lA>ckwood    Is 

nk. 

Vavolala.  M».lc»— J,  Almada  has  heirun  the  construction 
of  whni  will  be  the  Inrgrsl  Irrlgsllon  system  In  Mexico. 
He  Will  biH  I  n  dnnV  n.  ro."  ihe  Slnnlns  Blvrr  near  here  iinrt 
?«n.Tr  ,1  n  nmlri  r,,n;>l  ..b..„i  100  mll-s  long  Prom  this 
conslrii.  I  n  "'''"'  '..\i\,,,,  ,,  number  of  iMlernls,  and  Iho 
ry''l"m''"wlll  XpIv  ""ter  for  lrH««tlnB  approximately  I.- 
000,000  acre*  of  land. 


SEW^ERS 

will     be     received    by     the 
constructing 


R«>4mi      Mass.— Bids    will     be     received    by     ttie     Board    of 

D„^??Wnrks     until     Jan.     27,     for     construcUng     sewers     m 

Sprinl.    Baker'  anS   Gardner    Sts..    West    Roxbury    District.      U 

K     Rourke    is    Comr. 

'  Brooklvn.  N.  Y.— The  Board  of  Estimate  has  voted  the  pre- 

nect    Heights.    Flatbush,    Williamsburg   and    Bushmck.      Esti- 
mated   cost.    $2,500,000, 

Newbursb.  N.  Y.— According  to  press  reports,  bids  are  be- 
ing received  by  the  City  Clerk  for  constructing  a  sewei-  in 
Fullliton  Ave,:  between  Third  St,  and  Gidney  Ave.  Esti- 
mated cost.    $15,700,  ^    ^      „  r,    M,-, 

Xew  York.  N.  Y.— Bids  will  be  received  by  Cyrtis  C.  Mil- 
ler pVesBoro.  The  Bronx,  until  Jan  27,  for  coasti-ucting 
slwers  in  portions  of  St,  Lawrence.  Beacon  and  Common- 
weal Ih    Aves,  ,^       „        ^     ^r 

Newark.  N.  J.— Bids  will,  be  received  by  the  Board  of 
Street  and  Water  Commissioners  until  Jan-  -f.  t^  ,^i^ 
nshtng  41000  lin.ft,  of  4-  and  6-in,  vitrifted  all-glaied  sewer 
ppe  and  900  specials  for  the  use  ot  he  House  Sewei  Con- 
nection Department  during  the  year  1913.  Morris  K.  bnei 
rerd   is  Ch.   Engr.   of  Bd. 

4Nen'ark.  N.  J.— The  contract  to  construct  a  sewer  in 
BroTirt  St  from  Clay  to  State  St..  has  been  awarded  to  HAR- 
RISON   CH.A.IG,    Newark,    at    $6691,  „         .      . 

♦  Princeton,  N.  J.— Bids  will  be  received  by  the  Boai-d  of 
Trustees  of  "inceton  University,  until  3  p.m.,  Feb.  5  for  eoa- 
Jtructing  an  outfall  sewer  and  sewage  puritication  plant,  cem- 
Siiting  of  settling  tanks,  sprinkling-  and  sand  filter  beds. 
Plans^and  specificltions  may  be  obtaTned  at.  the  office  of  G.  C. 
Wintringer.    Secy,    of    Business    Administration. 

<inrinir    Lake.    N.    J Bids    will    be    received    by    the    Mayor 

.,nHRn^n,i-h    Council    until    8    p.m,.    Feb.    10.    for    constructing 
Tsew^r  ouflet  at  the' foot  of  Br'Jghton  Ave.     E.  V.  Patterson  is 

.  l,i..„    V     I The  Common  Council   has  adopted   plans  pre- 

p-ued  foi-  ?he  coJstructi^irof  sewers  in   the   Filth  Ward. 

n„-hv  I'^nn— The  State  Commissioner  ot  Health  has 
orde."'"thatTewerIgI  disposal  plants  be  bml.  to  serve    he  va- 

losal    pla^ll   and    lour    trunk    line    sewers,    estimated    to   cost 
$1,500,000. 

Catonavllle.  Md.— Bids  will  be  asked  some  time  during  the 

incorrectly,    Jan.    16,    as    Catonsville.    I'enn. 

H-»"?«V':?err  unXfiT!i.'p  m  "k^^r  jr?or?he'"^oli1tru^c°t?o^ 
"ol  '["'J'ZTlSZ  "at"  ■ar'seSre";s  in'^First,  Hagan  and  Smith 
§ts.:  and  Second   Ave.     L.   A.  Pollock  is  Comr.   of  Streets. 

Charleston,  S.  C— Bids  will    be   received   by   the  Street   De- 

.  t    i,?,7ii    7   nm      Jan     30     for   furn  shing.   delivering  and 

^a^MnT  terra  cotta'^pipe  luring  the  year  1.913,.  Specifications 
may  be   had  on  application.      J.   H.   Dingle   is  City   Engr. 

rornrlla  Ga.— The  town  contemplates  the  installation  of 
a  sewe"  ""stem  estimated  to  cost  $6000.  For  particulars,  ad- 
dress the  "Mayor. 

.  ,,„„j|„     Pin. We    are    officially    advised    that    the^   con- 

ll^KTlkP'io^iTlvc'rY<^^"'  $o:  ^fee^.;uie:'''A--£*'  i? 
$7224  The' ^The?  bids  were:  J.  B,  McCrary  Co,.  $12  «0:  W. 
R  Williams  $13,750  I,  C.  Mlshler,  $14,657:  Bryan  &  Co.,  »16 - 
^iO;  Parklr  &  Caliw,  $29,890.  Bids  were  opened  Jan.  16. 
Noted  Jan,   2. 

ni^—inn-hum      Via.— The    Board    of    Commissioners    has    ap- 

?^^HH;!?--i^or'$iv:t;?^'"v^r^^^.''is-^!E^^c^r'''- 

TuHkricee.     Via.— Walter    G,    Franz.    Consult     Engr,.    Clncln- 

{^?3!''^-^^^fi?^^'TSsSe;!e^''i7;Mr''i^d;^.?r'il; 

aslted   about    Fb 


■•iHlueoh.    K>.— See    Item    under    Bridges. 


triinirton  llriicbtN,  Ohli» — Bids  will  be  received  by  A,  .T. 
Orth  \MMig"  "k  until  noon.  Feb.  17.  for  constructing  san  - 
?„rv'sewrV  in  various  streets,  according  to  plans  and  specl- 
{u.a\lon8  on  (lie  at  the  office  of  the  clerk. 

Ilellalre.  Ohio— See  Item  under  Streets  and  Roada. 

Ilnrton,  Ohio— .See   Item   under   Streets  and    Roads. 


n«l. 


-Mids 


will    be     received    by    V.    T.    Price. 
Jan.   30.   for  constructing  ma  n  and 
drains,    with    appurtenances,    acordlti|^ 


Ohl<H 

Pub,   Ser,.   until 

|i;;;ra;ji";;i;;^mca.i::r'^;t^;;^,ie'r''t^e'^fflce^ 

n/-S"'V!v'"'^^/'';:o.^"!l^n.'-3«r'forl;?;..^r([c,^^ 

S^r;!inl^rSh;eV'\?nyui;!ercii^  ri^n'"-^'"- ""  "'" 
...^ivnir^  ^^-^■^llriS'S'VhiFS'  ¥^ 

Bonds    for    $25,000    were    recei    ly    voted    foi    this   woi  k, 
Inman    Is  Town   Clk,      Noted  Jan,  2, 

^„v    Ilrrlln.    Ohio-Bids    will    be    received  ,J>y ,  <';';„ V"!^.;^" 
nt   ihe  nlllce  of  E.  L.  Onrmon.  Mayor,  until  noon.  i-'O- 
;.»,  s  n  c       g    sanitary    sewers    and    n    ""WnKe    .'I«P"«SJ 
The    .■ontr».-t    Involves   the  ••""«••■<..•  Ion  of     3..50  ft. 
15-ln.   vllrlMed   pipe  sewers.     W  .    A.   lliss  Is  t  iK. 


Council 
4,  for  . 
plant 


■  Ived  bv  C,  Caldwell,  nir.  Pub 
Mtriirtl'ng  storm   sewers. 


MIrs,  Ohio 

8ei  .   until   n..i 


-Bids  will  be 
1,  Jan.   27.   for 


Jnmi.irv  V^.  1013 
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si'WiiH.  I'liuis  iiiKl  Hprcltk-iitlons  are  on  Ilk.  at  Uii'  ofllei'B  of 
the  VilhiKo  Clerk  and  the   VUliiKe   HiiKlncer.     Noted  Jan.  2. 

SIfluf.v,  Ohio — I).  11.  Warner.  DIr.  I'nb.  Ser..  haH  been  au- 
thorized to  prepare  plans  for  eonatructlnK  from  15-  to  24-ln. 
storm    sewers    In    various    streets. 

Kokomo.  Ind. — The  Board  of  I'ubllc  Works  has  passed  a 
resolution  for  the  construction  of  sewers  In  Firman.  Wash- 
ington and  Horter  Sts.  Bids  will  soon  be  asked.  B.  Havens 
Is   City    Clk. 

.\nn  .\rlinr,  MIeh. — Bids  will  be  received  by  R  GranRer 
City  Clk..  about  Mar.  1.  for  constructing  one  mile  of  S-ln. 
vltriHeil  pipe  sanitary  seWer.  anil  two  miles  of  12-  to  20-ln. 
vitrltied    pipe   storm   sewers.      .M.    (]s;;ood    Is   City    KiiBr. 

Uftrolt.  Hleh.— The  I'ark  Conunissloners  contemplate  an 
appropriation  of  $40,000  for  the  construction  of  a  sewer  sys- 
tem   for    Belle    Isle. 

Ilprtvyn.  III. — Bids  will  be  received  by  the  Board  of  Local 
Improvements  until  8  p.m.,  Feb.  11.  for  constructing  a  brick 
sewer,  with  manholes,  catch  basins,  house  and  catch-basin 
slants,  street  connections,  and  connections  with  laterals. 
Estimated  cost.  $92,445.  Plans  and  specifications  are  on  file 
at  the  office  of  Arthur  R.  Wolfe,  New  York  Mfe  HUIk..  Chi- 
cago. 111.     Walter  V.  Aikman  Is  Secy,  of  Bd.     Noted  Nov.  28. 

Bradley,    III We    are    officially    advised    that    bids    will    be 

received  at  the  Village  Hall  until  7:30  p.m.,  Jan.  30.  for  con- 
structing: a  sewer  system  estimated  to  cost  $47,548.  C.  A. 
Voorhees  is  Pres.  Bd.  Local  Impvts.     Noted  Oct.  31 

DIxoii,  III. — Bids  will  be  asked  in  March  for  constructing 
5800  ft.  of  8-  to  15-in.  sewer.     Charles   F.  Nesbit  Is  City  Bngr. 

BIkIu.  III. — The  City  Council  has  passed  the  ordinance  ap- 
pro|)riatinK  $45:000  for  the  construction  of  a  sewer  in  State 
St.      M.    H.    Brightman   is   City    Engr.      Noted    Dec.    19. 

Roekford.  III. — The  Board  of  Local  Improvements  is  hav- 
ing plans  prepared  for  the  construction  of  a  sewer  system 
for  the  West  End.      Estimated   cost,    $30,000. 

MarHhnlltonn,  lona. — See  item  under  Water  Supply — Irri- 
gation. 

.SprinBiieUI.  Minn. — A  resolution  has  been  adopted  author- 
izing the  construction  of  sewers  in  Jackson  St..  South  Jeffer- 
son St.,  and  various  others.    H,   Langmack  is  Village  Recdr. 

St.  LouIm,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Improvements  until  noon,  Jan.  24,  for  constructing  the 
Clifton  Heights  Joint  District  Sewer,  and  for  constructing 
sewers  in  Clifton  Heights  Joint  Sewer  District  No.  2.  The 
contract  includes  the  following:  588  ft.  of  54-in.,  355  ft.  of  52- 
in..  732  ft.  of  2Sx42-in.,  340  ft.  of  26x39-in.,  and  627  ft.  of 
32x48-in.  inside  diameter  brick  and  portlahd  ceinent  mortar 
sewers:  210  ft.  of  27-in..  410  ft.  of  24-in.,  340  ft.  of  21-in.,  440 
ft.  of  18-in.,  240  ft.  of  15-in..  3790  ft.  of  12-in.  vitrified  clay 
pipe  sewers.  Plans  and  specifications  are  on  file  at  the  office 
of  the  Board  of  Public  Improvements.     Maxime  Reber  is  Pres. 

Pecos,  Tex. — Tile  city  contemplates  a  bond  issue  of  $55,000 
for  the  installation  of  a  complete  sewer  system.  Noted  Dec.  19. 

Temple,  Tex. — We  are  officially  advised  that  an  appraise- 
ment is  being  made  of  the  privately  owned  sewer  system,  and 
plans  and  specifications  are  being  prepared  for  its  extension 
and  improvement  when  acquired  by  the  city.  Burns  &  Mc- 
Donnell. Scarritt  Bldg..  Kansas  City,  Mo.,  are  Consult.  Engrs. 
Noted    Dec.   12. 

Noeales,  .\rlx. — We  are  officially  advised  that  bids  will  be 
received  until  Feb.  15,  for  the  construction  of  a  sewer  system 
here,  according  to  plans  prepared  bv  H.  Gordon  Glore.  Town 
Engr.  Estimated  cost.  $45,000.  L.  Vt'.  Mix  is  Mayor.  Noted 
Jan.   2. 

Hanford.  Cnllf. — The  Board  of  Trustees  has  instructed  the 
City  Clerk  to  advertise  for  bids  for  the  construction  of  the 
proposed  sewer  svstem  and  sewage  disposal  plant.  Esti- 
mated   cost,    $80,000. 

+  LoN    Angeles,    Calif We    are    officially    advised    that    the 

contract  to  construct  the  Arrovo  de  la  Brea  storm  sewer  has 
been  awarded  to  HOLT  &  JEFFREY.  Los  .\ngeles.  at  $538,844. 
Bids  were  opened  Jan.  6.  bv  the  Board  of  Public  Works. 
Noted    Dec.    12. 

John  Balch  was  the  lowest  bidder  at  $33,983.  for  construct- 
ing a  sewer  in  Santa  Cruz  St..  between  Pacific  and  Grand 
Aves.  Other  bids  were  B.  C.  Nicols  and  P.  S.  Toniioh,  $34,527: 
W.  N.  Hendricks.  $38,000;  Peter  Jamcich,  $38,562;  John  Radich, 
$38,960;    S.    M.    Kerns,    $39,700. 

San  DIeso,  Calif. — .\n  appropriation  of  $25,000  has  been 
made  for  the  construction  of  sewers.  Bids  will  probably  soon 
be   asked.      A.    E.    Dodson    is    Supt.    of   Sewers. 

Slmeoe,  Ont. — Bids  will  be  received  by  the  city  until  Mar. 
1.  for  constructing  a  sewer  svstem  here,  according  to  plans 
and  specifications  prepared  bv  Chipman  &  Powers,  Consult. 
Engrs..  Mail  Bldg.,  Toronto.  Estimated  cost.  $70,000.  \\ .  C. 
McCall  is  City  Clk. 

STREETS    AXD    RO.VDS 

Boston,  Mass. — Bids  will  be  received  until  Jan.  27  by  the 
Department  of  Public  Works  for  repairing  artificial  stone 
sidewalks  during   1913.     L.   K.   Rourke   is  Comr. 

+Hartford,  Conn. — The  contract  for  the  construction  of 
about  14.764  lin.ft.  of  graded  road  on  the  Westbrook-Center- 
brook  Turnpike  has  been  awarded  by  the  State  Highway 
Commission  to  F  ARRIOONl  &  BRO..  Middietown.  Conn.,  at 
the  following  prices:  Grading,  $12,999:  telford.  $1.50  per 
lin.ft..  extra;  rubble  drain,  $1.75  per  lin.ft.:  masonry  or  dry 
rubble   wall.    $6   per   cu.yd.      J.    H.   McDonald   is  Comr. 

+  Buffalo,  N.  Y. — The  Citv  Council  has  directed  the  Depart- 
of  Public  Works  to  award  a  contract  to  the  ERIE  CON- 
TRACTING CO..  at  $9500,  for  paving  a  portion  of  Pries  Ave. 
with    brick. 

The  Council  has  also  ordered  the  paving  of  Champlain  and 
Tousey  Sts..  and  the  repaying  of  Eagle  St.  from  Pine  to  Jef- 
ferson with  asphalt.     Francis  G.  Ward  is  Comr. 

The  Citv  Council  has  instructed  the  Commissioner  of  Pub- 
lic  Works   to   advertise    for    bids   for   paving   Saybrook   Place 


with  brick  or  UHphull,  and  for  repavinx  Military  Road  with 
asphalt,  from  Grant  Ht.  to  the  Delaware,  Liickuwannu  * 
Western   iX.V  .   the   roadway    to    be   40   ft.    wide-. 

Ilolley,  .'  ,  V. — The  taxpayers  of  the  vlllaKc  havi;  voli-d  to 
pave    till-    1'    bile  S(|uari',   at   n  cost  of    not   more   than   »»50«. 

+  lli»n,  i.  V. — The  VlllaKc  Hoard  has  awarded  u  contract  to 
the  W.UtRHN  BROS.  I'.WING  CO.  at  »2.IK  per  sri.yd..  for 
pavinn    Kast    River  and   Wist   Sis.  with  bitullthlc. 

lilds  will  be  re.elvi-d  until  K  p.m..  Jan.  23.  by  the  Board  for 
paving    West   Clark   and    Wist   .North   Sts. 

Syrneusr.  N.  V  —  lilds  will  he  reci-lved  until  1:30  p.m..  Jan. 
27.  by  the  Hoard  of  Contract  and  .Supply,  for  KradInK  Dudley 
St,,  from  Stolp  Ave.  to  Crossi-tt  St.     GeorRe  J.  Mi-tz  Is  (.'Ity  Clk. 

4-FleinlnKtOD.  .\.  J.— The  I 
Freeholders  has  awarded  a  coi 
EST  Sewaren.  N.  J.,  for  the  construction  of  a  macadam 
road  between  High  Bridge  and  Callfon,  u  distance  of  about 
three  miles,  at  a  cost  of  $43,085. 

•fJrrsey  fity,  N.  J.— We  are  olllelally  advised  that  the 
Board  of  Street  and  'VHter  Commissioners  has  awarded  a 
contract  to  WM.  VAN  KEUREN,  Prior  St.,  Jersev  (;ily,  al 
88  V4';;  of  the  estimated  cost  for  Improving  Van  Wagcnen  from 
Stuyvesanl  to  Sip  .\ves.  Edward  li.  See  Is  Clk.  Noted 
Jan.    2. 

WllllamsiMirt,  I'enn. — The  Hlghwav  Committee  has  re- 
quested an  appropriation  of  $15,000.  for  street  paving  during 
1913.  Ordinances  have  been  passed  for  the  paving  of  Hap- 
burn.  Bennett,  Sixth  and  West  Edwin  Sts.,  and  the  City 
Engineer  will  advertlai-  for  bids  for  paving  Hepburn  St.  as 
soon  as  the  survey  is  completed.     S.  Stabler  Is  City  Engr. 

WnshlnKlon.  I>.  <■.— Bids  will  be  received  until  2  p.m.,  Jan. 
27.  by  the  Commissioners  of  the  District  of  Columbia  for 
grading  certain  streets,  aggregating  about  47,0«(J  cu.yd.  C. 
H.  Rudolph,  John  A.  Johnston  and  William  V.  Judson  are 
Comrs. 

+  BlrnilnKham,  .\la. — We  are  officially  advised  that  the 
City  Council  has  awarded  a  contract  to  DU.N'N  &  LALLANUK 
BRO.S..  Birmingham,  for  approximately  20,000  sq.yd.  of  granite 
block  paving  In  various  alleys  at  $1.05  per  sq.yd.,  with  4-ln. 
gravel  foundation,  or  $1.15  per  sq.vd.  for  a  4-ln.  concrete 
foundation.      Walter   F.  Kirkpatrick  Is  City  Engr. 

<;adHilen.    .\ln The    City    Council    has    Instructed    the    City 

Engineer  to  prepare  plans  for  paving  Forest  Ave.,  from 
Sixth  to  12th  Sts.  with  tar  and  gravel  on  a  concrete  founda- 
tion,  at  an   estimated   cost  of  $20,000.      Chas.   L.   Marsh   Is  City 

Engr. 

Natchez,  MIsH. — The  contract  recently  awarded  to  the 
Garretson-Brewer  Construction  Co.,  .lackson.  Miss.,  for  the 
construction  of  60  miles  of  road  has  been  rescinded,  and 
new  bids  will  be  received  in  February,  by  the  Board  of  .Su- 
pervisors of  Adams  County.  The  sum  of  $150,000  Is  available 
for  the  purpose.  John  T.  Jenkins  is  Chancery  Clk.  Noted 
Jan.   2. 

Louisville,  Ky. — Bids  will  be  received  until  Feb.  11,  by 
the  Board  of  Public  Works,  for  all  of  the  street  work  planned 
for  1913.  The  estimated  cost  is  $263,000.  There  will  be  seven 
contracts,  covering  asphalt,  vitrified  block  and  wood  block. 
The  seventh  contract  is  for  sidewalks,  which  are  to  be  of 
granitoid.  The  total  yardage  Is  as  follows:  Asphalt.  46,295: 
vitrified  block,  $49,690;  wood  block,  2350:  brick  In  alleys, 
3570.  and  granitoid  sidewalks.  6740.  About  $132,000  Is  paid  by 
the  city,  the  remainder  of  the  expense  being  borne  by  the 
property  owners.      Roger  McGrath  is  .Secy,  of  the  Bd. 

Bellaire,  Ohio — Bids  will  be  received  until  noon,  Jan.  24,  by 
the  Director  of  Public  Service  for  street  improvements  as 
follows:  Grading,  paving  and  constructing  necessary  drains, 
culverts  and  retaining  walls  on  44th  St..  from  Franklin  St. 
to  Pine  Alley,  and  Pine  .Mley,  from  44th  to  45th  Sts..  paving 
Guernsey  St.,  from  19th  to  23d  Sts.,  constructing  sewers  In 
portions  of  AVashington  Ave..  Boundary  and  Hamilton  Sts. 
Marie  Gaertner  is  Clk. 

+  Bryan,  Ohio — We  are  officially  advised  that  a  contract 
has  been  awarded  by  the  Village  Council  to  E.  A.  FRESH- 
WATER &  SONS.  Cleveland,  Ohio,  at  $58,360,  for  paving  West 
High.  Mulberry  and  Centre  Sts.  with  Metropolitan  brick, 
cement  filler  and  concrete  curb  and  gutter.  The  Engineers' 
estimate  was  $59,473.  Other  bidders  using  same  materials 
were:  Lambert  Bros.  &  Wirt.  Delaware,  Ohio,  at  $57,976;  the 
T.  J.  Mulligan  Co..  Lima,  Ohio,  at  $64,340:  J.  O.  Shoup  &  Co.. 
Davton,  Ohio,  at  $59,304:  H.  S.  Enck.  Lima,  Ohio,  at  $58,325. 
The  Smith  &  Bouiav  Co..  Toledo.  Ohio,  is  Engr.  in  Charge. 
John   A.  .Neill   is  Village  Clk.     Noted   Dec.   19. 

Burton.  Ohio — Bids  will  be  received  until  noon.  Feb.  3,  by 
the  City  Clerk  for  the  following  street  Improvements:  7326 
sq.yd.  of  concrete  pavement  with  tar  top.  3500  lin.ft.  con- 
crete curb.  1800  cu.ft.  excavation,  and  1500  lin.ft.  sewer 
pipe.  A.  C.  Brown  is  Clk.  E.  A.  Fiedler,  Chardon,  Ohio,  is 
City  Engr. 

Chardon,  Ohio — Bids  will  be  received  until  noon  Jan.  31 
by  the  Board  of  Public  Service  for  the  construction  of  6950 
sq.vd.  of  brick  pavement  at  an  estimated  cost  of  $20,000. 
E.    A.    Fiedler    is    City    Engr.  • 

Cincinnati,  Ohio — The  Commissioners  of  Hamilton  County 
have  instructed  the  County  Engineer  to  prepare  plans  for 
the  improvement  of  5-%  miles  of  Batavia  Pike  at  an  estimated 
cost  of  $55,566.  and  of  Rapid  Run  Pike,  from  the  city  limits 
to  Neeb  Road,  at  an  estimated  cost  of  $12,184.  Clinton  Cowen 
is  County  Engr. 

Nlles,  Ohio — Bids  will  be  received  until  noon  Jan.  27  by 
the  Board  of  Control  for  paving  with  vitrified  brick  North 
Main  St.  from  the  Erie  R.R.  to  the  north  corporation  line. 
J.    E.    Tregaskis    is    Clk. 

Ravenna,  Ohio — Bids  will  be  received  until  noon.  Feb.  3. 
bv  the  Director  of  Service  for  the  improvement  of  Cleveland 
Ave.  and  North  Chestnut  St.  from  the  Erie  R.R.  track  to  the 
north  corporation  line  by  grading,  draining,  curbing,  paving 
and  all  other  necessary  improvements.  The  work  includes 
10.210  sq.yd.  of  pavement,  6965  lin.ft.  curbing;  4500  sq.yd. 
sidewalks  relaid.  4000  cu.yd.  excavation,  etc.  W.  H.  Linton 
is   Dir.    Pub.    Ser. 
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Shakrr  HrlghtK.  Ohio — Bids  will  be  received  until  noon 
Feb.  10  bv  the  Village  Clerk  for  paving:  with  brick,  asphalt, 
macadam 'or  concrete  and  laying  sidewalks  In  sections  of  the 
following  streets:  Southington.  Endicott,  Wicklow,  l-eign- 
ton.  Drummond.  Litchfield.  Attleboro.  Devonshire.  Fontenary, 
Coventry.  Elham.  Warrington.  Weymouth.  Huntington,  Dre.x- 
more  and   Woodbury  Koads.     C.  A.   Palmer  is  Clk. 

Wanhineton  C.  H.,  Ohio — Bids  will  be  received  until  noon, 
Feb.  1.  bv  the  Director  of  Public  Service  for  improv  ng  Pearl 
St.  from'  Rawlinge  to  Gregg  St.  by  grading,  curbing  and 
paving  with   hardburned  paving  brick.      C.   E.   Jlark  is  Uir. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as   follows;  ^      ^     ^        * 

Feb.  3.  at  Rushville.  by  Commissioners  of  Rush  Countj 
for  construction  of  a  macadam  road  in  Rushville  Township. 
.\ll.n   R.  Holden  is  .\udr.  ,     ^,      , 

F.-b.  3,  at  Jeffersonville.  by  Commissioners  of  Clark 
County,  for  construction  of  a  macadam  road  in  Jeffersonville 
Township.  George  W.  Stoner  is   .\udr. 

Feb.  4.  at  Marlon,  bv  Commissioners  of  Grant  County,  for 
the  Improvement  of  county   roads.      E.  H.  Kimball   Is  Audr. 

Feb.  4,  at  Bloomlngton,  by  Commissioners  of  Monroe 
Countv.  for  construction  of  the  Fred  Owens  et  al.  Road, 
Richland   Township.      W.    F.   Klnser   is  .-Vudr. 

Feb.  4.  at  Crawfordsville,  by  Commissioners  of  Montgom- 
ery County,  for  the  construction  of  gravel  roads  in  Broivn, 
Franklin.   Union   and   Scott   Townships.      B.    B.    Engle    is   Audr. 

Feb.  4.  at  WInamac,  by  Commissioners  of  Pulaski  County, 
for  construction  of  a  road  on  line  between  Van  Buren  and  In- 
dian  Creek  Townships.      W.   E.   Munchenburg   is  Audr. 

Feb.  4,  at  Paoll,  bv  Commissioners  of  Orange  County,  for 
construction  of  a  gravel  road  in  French  Lick.  Northwest, 
Paoll  and  Orangevllle  Townships.     Ed.  A.  Palmer  is  .A.udr. 

Feb.  13.  at  Martinsville,  bv  Commissioners  of  Morgan  and 
Johnson  Counties,  for  the  construction  of  the  Elburn  Brown 
et  al.    Road.     J.  S.   Whltaker  Is  Audr. 

Cannrlton,  Ind. — Bids  will  be  received  until  noon,  Feb.  4. 
by  Commissioners  of  Perry  County  for  the  construction  of 
approximately  18.25  miles  of  macadam  roads  In  Troy  Town- 
Bhlp.  The  estimated  cost  Is  t69.664.  Charles  D.  Patrick  is 
Audr. 

(IrrrnraMtle.  InU.— Bids  will   be  received  until   10  a.m.,   Feb. 

3.  by  the  CommlHsloners  of  Putnam  County,  for  the  construc- 
tion of  macadam  roads  as  follows:  The  Brackney  Road.  2684 
fL:  the  .McKeehan  Road,  5305  ft.;  the  Browning  Road.  3853 
ft.,  and  the  Dick  Road,  661S  ft..  In  Greencastle  and  Marion 
Townships.     James  E,  Houck  is  Audr. 

Krntland,   Ind Bids   will   be   received   until   1   p.m.,   Feb.   3, 

by  the  Commissioners  of  Newton  County  for  the  construction 
of  a  macadam  road  on  the  line  between  Jefferson  and 
Grant    Townships.      Samuel    R.    SIzelove    Is    Audr, 

Portland,    Ind. —  Bids    will    be    received    until    10    a.m..    Feb. 

4,  by  the  Commissioners  of  Jay  Country  for  the  construction 
of  a  crushed  stone  road  In  Bearcreek  Township,  petitioned 
for    by    E.    T.    Haffner    and    others.      John    Bonlfas    is    Audr. 

Vlncrnnea.  Ind. — Bids  will  be  received  until  2  p.m.,  Feb.  3, 
by  the  Commissioners  of  Knox  County,  for  the  construction 
of  ftravel  roads  as  follows:  10,647  ft,  of  the  Downey  Road, 
Washington  Township:  "381  ft.  of  the  Auleltner  Road,  Vin- 
cennes  Township,  8058  ft.  of  the  Martin  Fox  et  al.  Road, 
Washington  Township,  and  5400  ft.  of  the  Carl  Schmidt  Road, 
VIncennes  Township.     John  T.  Scott  Is  Audr. 

Mount     tirmrnii,     MIoh Plans     will     be     prepared     by     the 

City  Engineer  for  about  20.000  sq.yd.  of  paving  on  various 
■treets  at  an  estimated  cost  of  $42,000.  Bids  will  be  asked 
about  Mar.  1  on  various  kinds  of  paving,  and  6000  cu.yd.  of 
excavation.     John   Irwin   is  City   Engr. 

I*rorla,  III. — The  Board  of  I.,o('al  Improvements  has  decided 
to  pave  South  Adams  St..  from  oak  to  Cedar,  with  creosoted 
wood  block,  as  a  majority  of  the  property  owners  favored 
that  paving.  Thrush  Ave.  Is  to  be  paved  with  brick,  from 
Knoxvllle  to  Wisconsin  Sts.,  at  an  estimated  cost  of  $22,947, 
or   14. hO    per   front    ft.      L.    D.    Jeffries    Is   iMty    Engr. 

((ninrr.  III. — The  Board  of  Local  Improvements  has  passed 
a  resolution  declaring  It  necessary  to  pave  16th  St.,  from 
Maine  to  Broadway,  with  vltrlHed  brick,  at  an  estimated  cost 
of  $8322.      W.   P.   Bushnell   Is  CIO'  Engr. 

Hork  laland.  III. — The  Board  of  Local  Improvements  has 
decided  to  pave  18th  Ave.,  from  17th  to  30th  Sts..  with  brick, 
at  iin  estimated  cost  of  $18,838.  The  Improvi-ments  will  In- 
cludi-  Hton.-  curbing  and  Installing  six  drain  or  catch  basins, 
Wallace   Trelchler   Is  City    Engr. 

t'llnlon.  Iowa  — We  are  nftlclally  advised  that  bids  as  fol- 
lows were  r-celved  by  the  City  Council  for  paving  Second 
HI.  from  ElKhlh  Ave.  to  R«-inor  St.  with  vltrllled  block: 
Thi-  Ford  Paving  <'o..  Cedar  Haplds  Iowa,  $81,579:  Thos 
far.-y  *  Sons.  Clinton,  Iowa,  $loR.023:  J.  S.  McLaughlin  & 
Hoiis.  H.-d  Dak.  Iowa,  $lor..!(!(5;  o'Hourke  A  Ridge,  Sterling 
Jll.,  $10.',, 428  John  Fey,  Dnveiiport,  Iowa,  $105,416;  James  J. 
Kyiiri  .Museailne  Iowa.  $105,830;  .M.  Tschlrgl  &  Sons,  Cedar 
Rapids,  Iowa,  $10,.i)B8.  The  quantities  required  Include 
I«.kn2  (tq  vd  paveiiM-nt  and  10.878  Iin. ft.  c-ombined  curb  and 
«""•'       -I     'i     Thorn-    Is   city    Kngr.      .Voted    Sept.    26. 

*  II    be    re...lv.d    until    8    p.m.,    Feb.    11,    by    the    CItv 

'  ir.el   liiiprov'iiients,   coiiHlHlIng  of  approximately 

..f    lirlrk..or,.:r.le,    asphalt   or    Dolarway    paving, 

iv  .      ,,.','.•  "'„ ,'>"''J'"K-     J.  G.  Thorne   Is  City  JinBr.      C,  J, 

Utuai.  h-   Is   I  Ity  Clk. 

OMha.  ytrh^  We  are  oindally  advised  that  all  bida  re- 
calved  for  paving  wllh  brick,  aoproxlmately  1^  miles  of 
the  I  odg.  Ht  Hond  were  rejected  by  the  Commlsslonera  of 
li'Migln.  I  -'liity.  and  no  time  hna  been  set  for  receiving  new 
bids,      l-nink   Dewey   Is  County  Clk.      Noted    U«c.   t. 
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Muskogee,  Okla.,  at  $22,686  for  approximately  10,000  sq.yd, 
of  Bermudez  asphalt  paving.  The  same  company  bid  $21,736 
for  Gllsonlte.  L.  P.  McCormack's  bid  was  it22,687  for  Gil- 
sonite.      L.    H.    D.    Cook    is    Comr.    of    Finance.      Noted    Jan.    2. 

Tacoma,  Wash. — The  Commissioner  of  Public  Works  has 
declared  it  necessary  to  construct  40  miles  ot  new  sidewalks 
in  Tacoma  during  1913,  They  will  be  of  cement,  and  the  esti- 
mated cost  is  $100,000.     W.  C.  Raleigh  is  City  Engr, 

+Colton,  Cnllf. — We  are  officially  advised  that  the  City 
Trustees  have  awarded  a  contract  tor  paving  Eighth,  I  and 
J  Sts.  to  GEORGE  PAONESSA,  Los  Angeles,  at  $29,723.  Other 
bidders  were:  Fairchild-Gilmore- Wilton  Co.,  $31,928;  Los 
Angeles  Paving  Co..  $34,021;  Highway  Construction  Co,,  $32,- 
477.      Charles  H.   Wondries  is   City   Engr. 

Glendale,  Calif. — Bids  will  be  received  until  7:30  p.m.,  Jan. 
27,  bv  the  City  Clerk,  for  improving  portions  ot  Doran,  Dry- 
den  and  Campbell  Sts.  and  Central  Ave.  The  approximate 
quantities  are  as  follows:  7500  Iin. ft.  grading,  281.500  sq.ft. 
oiling.  7440  lin.ft.  cement  curb,  7440  lin.ft.  cement  sidewalks, 
5  ft.  wide,  and  15  corrugated  iron  culverts,  averaging  80  ft. 
long,  and  from  24  to  42-in.  in  diameter.  G.  B.  Woodbury  is 
City  Clk. 

l,o«    .Vngeles,    Calif. — The    Cudahy    Walnut    Lands    Co.    will 
spend   approximately    $300,000    in   street    work    on    its   recently 
acquired    500    acies   of   land    near    Huntington    Park. 
LIGHT.    HE.\T    &    POWER 

Orange,  Calif. — We  are  officially  advised  that  bids  will  be 
received  until  Jan.  27  by  the  City  Council  (or  paving  2040 
lin.ft.  of  North  Glassell  St.  with  asphalt  surface  on  a  con- 
crete base.  The  estimated  cost  is  $14,361.  C.  W.  Hallman  is 
City  Clk.     C.  C.   Bonebrake   is  City   Engr. 

Pasadena,    Calif The    city    will     improve     Lake    and    Oak 

Knoll  -Aves..  from  California  St.  to  the  south  city  limits.  The 
work  will  consist  of  172,450  sq.ft.  of  asphalt  paving  on  4-in. 
cement  base,  14,830  sq.ft.  vitrified  brick  paving,  440  sq.ft.  gut- 
ters, 141  lin.ft.  curbs,  and  43,615  sq.ft.  asphalt  paving  on 
concrete  base.  Proceedings  have  been  commenced  for  similar 
work  on  about  five  blocks  of  Hillcrest  Ave.,  Oak  Knoll  and 
on  Raymond  Ave.,  between  Dayton  and  Glenarm  Sts.,  a  dis- 
tance of  about   11   blocks.     S.  J.   Van   Ornum  is  City   Engr. 

San  Diego,  Calif. — The  Citv  Council  has  ordered  the  grad- 
ing of  Sixth  St.  from  B  St.  to  the  City  Park,  and  the  con- 
struction of  concrete  curbs,  sidewalks  and  vitrified  sewer 
laterals.  The  grading  of  Monroe  Ave.  from  Maryland  St. 
to  University  Heights,  and  from  .\rch  to  Connecticut  Sts., 
and  the  construction  of  cement  pipe  culverts,  also  for  grad- 
ing and  paving  Abbott  St.  from  Newport  to  Long  Beach  Ave. 
with  decomposed  granite,  and  the  construction  of  cement 
curbs   and    culverts. 

+Venlce,  Calif. — BRAUN.  BRYANT  &  .4USTIN  were 
awarded  the  contract  at  $8766  for  the  paving  of  Royal  Court 
and  Thornton  Place,  and  the  construction  of  cement  side- 
walks,  curbs   and    sewer  laterals. 

JOHN  D.  MARSH.  Wilson  Bldg.,  Los  Angeles,  was  award- 
ed the  contract  at  $11,996  for  the  grading  and  paving  and 
construction  of  cement  sidewalks  and  curbs  on  .Vista  del 
Mar,  Montgomei'y  and   Fowler  Aves. 

Vnrt  Wllllnm,  Out. — The  City  Council  is  planning  street 
Improvements  at  an  estimated  cost  of  $10,500.  A.  J.  Mc- 
NaughtoM    is    City    Clk. 

Edmonton,  Alta. — Press  reports  state  that  the  Board  of 
Commissioners  of  Edmonton  is  planning  the  construction 
of  30  miles  of  street  paving,  and  about  50  miles  of  sidewalks 
during   1913.      William   Short.   K.   C    is   Mayor. 

+South  Vancouver,  H.  C. — A  contract  has  been  awarded  by 
the  City  Council  to  V.  L.  McADAM  .St  CO.,  Vancouver,  at  $227,- 
148,  for  paving  Westminster  Road  with  creosoted  wooden 
block. 

INDUSTRI.\L.  AVORKS 

(ireut  Harrington,  Vt. — Fire  totally  destroyed  the  sawmill 
of  Thiiinas  H  Palmer,  Jan.  12,  causing  a  loss  of  $30,000  on 
buildings  and  machinery.  The  plant  will  be  rebuilt  at  once, 
and    .'quipped    with    electrically    operated    machin.'r>'. 

IloHton,  .Maaa. — The  Board  of  Port  Directors  is  having  plans 
made  for  a  500,000-bu.  grain  elevator,  to  be  erected  adjoining 
Commonwealth  Pier  No.  5,  now  under  construction.  Gen. 
Hugh  Bancroft  is  Chm.  of  Bd.     Frank  W.  Hodgson  is  Ch,  Engr. 

HudNon,  Maaa. — Thomas  F.  Mahoney  has  had  plans  drawn 
for  a  new  shoe  factory  to  be  five  stories  high  and  350  ft,  long. 


ind   steel. 
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.•<umiTvlllr,  MuHN. — Thi-  Gulf  Refining  Co..  110  State  St., 
Boston,  will  build  a  distributing  station  on  Allen  St.,  Somer- 
ville.  Th.r.-  will  be  threi'  buildings:  a  garage,  30x50  ft.;  a 
stabl.-,  30x100  ft.;  a  war.'housc.-,  30x32  ft.  Cost,  $40,000.  A. 
B.   Carll,   Am.rlcan    House,    Boston.    Is   Supt.   of  Construction. 

Auburn,  II,  I. — Thi'  Hope  Foundry.  Warr.'n.  R.  1.,  will 
build  a  plant  al  Auburn.  I{.  1..  and  ri'inove  to  that  place. 
Estlmat.'d    cost,    $30,000.      John    E.    Costello    Is    Mgr.    and   Supt. 

Central  Kalla,  K.  I. —  Plans  ari'  being  prepar.'d  for  r.'bulld- 
Ing  th.-  N.'W.-ll  Brass  Foundry,  at  C.'ntral  Falls.  The  three 
buildings  now  In  us.-  will  bi-  d.'niollshed,  and  it  Is  expected 
that  .>n.-  larger  foundry  will   bi-   built  to  replace  them. 

+  l'rovldenrr.  It.   I Thi-    Rev. -re   Rubber  Co.   of  Providence, 

R.  1.,  has  award. 'd  th.-  contract  for  the  i-r.-ctlon  of  a  two-story 
addition  to  lis  plant  to  th.-  CRUISE  &  SMILEY  CONSTRUC- 
TION CO..    I'awlu.k.-I,    R.   I. 

lirldgeport.  Conn. — The  .\nierlcan  Gra.-tzin  Light  C.>..  of 
(lermany.  Is  n.g.illallng  for  ii  factory  at  Hrldg<-port,  to  nianu- 
fnctur.'  its  lights  In  this  country, 

llrlBtol.  Conn. — The  New  Departure  Mfg.  Co.  has  d.-clded 
to  ralsi-  th.-  otllc-  and  factory  building  on  North  Main  St.  two 
iiddltlonal  hIoi-I.-s,  making  a  llvi>-story  Htriii-tur.-  Instead  <if 
thr.-.-  IIS  w-as  originally  Intended.  The  bull. ling  Is  62x216  ft., 
of  sti-.-l  and  r.-lnforced  concrete.  W.  P.  Crabtre.-,  N.-w  Britain, 
la  Ar.-h. 

Sle»v  llrltnin.  Conn. — Several  nililltloris  are  pliinni-d  at  the 
plant  of  P.  &  F.  Corbln,  one  of  which  will  be  the  addition  of 
thr.-i-  storl.-M  to  a  pres.-nt   four-Hlory  building.   60x216  fl. 
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:\«'iv    lluvfii,    <<>iiii.      Plana    have    born    rompl.t..,!    ami    .hU- 
mates   are    bcliiB    iii.  Ivcd    for    a    new    bulldlnir    on    .intncM    SI 
for  the  NatlonalKobllnK   Hox  &  Pan,.,-  <V.      Th,-  Hn-m"."-,"  wlli 
be    four   storl.s    hi^M     ol    brk-k    nillT  coM.Mtrw.-tlon.    1011x250    ft,, 
and  will  be  i-oiincelcd   with   the  prcHi'iil    faitoiy   by   a  brlilne. 

.Soiilli  MniicheMtiT,  (°unii. — The  .).  'P.  |{ol)iitMon  Co  Hoai) 
nKuuifartiirer,  is  planning  an  addition  lo  its  plant  on  li'llllarll 
St.  It  will  be  of  brick,  two  stories  hlnh  and  about  30xM0  ft! 
+lir<><>kl.yn.  N.  Y.— The  Hoyal  Laee  Paper  Co.,  SBO  I.,orlnier 
.St..  has  awarded  a  contract  to  .lUI.II'S  STRAUSS  153  Hem- 
sen  St..  for  the  eonstruetlon  of  a  tliri'c-story  factory  75x72 
ft.  The  estimated  cost  Is  $12,000.  P.  TlUwln  &  Son,  3SB  Ful- 
ton   St..   are    the    Archs. 

Uiin'niu,  y.  Y, — The  Ferguson  Steel  &  Iron  Co.  has  been 
Incorporated  with  a  capital  stock  of  $100,000,  and  will  build 
a  shop  for  the  fabrication  of  structural  steel.  The  directors 
include  .lames  E.  Ferguson,  ,lohn  W.  Robinson  and  Charles 
Kennedy. 

New  York,  N.  Y. — Plans  are  belnt?  prepared  for  a  twelve- 
story  factory,  which  the  U.  T.  Hungerford  Brass  &  Copper 
Co.,  497  Pearl  .St.,  will  erect  at  486  to  492  I'earl  .St  It  will 
be   94x137   ft.,   of  brick. 

North  Tonnniindn,  N.  \. — The  Niagara  Hadiator  &  Boiler 
Co.  will  erect  a  building,  600x100  ft.,  to  be  used  as  a  stock 
house,  and  for  the  extension  of  its  boiler  and  equipment  de- 
partments. The  company  will  also  build  an  addition  to  its 
boiler    foundry,    100x200    ft.      E.    C.    Andrews    is    Gen.    Mgr. 

KovheNter.  IV.  Y.— The  Erdle  Perforating  Co.,  279  Mill  St., 
has  had  plans  prepared  for  a  new  factory,  75x300  ft.,  of  brick, 
which    it    will    build    on   York   St. 

The  Rochester  Brass  &  Aluminum  Co.  has  purchased  prop- 
erty on  Marrietta  St.,  upon  which  it  will  erect  a  foundry  and 
a    two-story    machine    shop. 

Jersey  City,  N.  J. — The  Central  R.R.  of  New  Jersey  has 
received  permits  for  the  erection  of  a  new  boiler  and  power 
plant  to  cost  $100,000,  and  new  roundhouse  and  repair  shops 
to  cost  $150,000,  at  Jersey  City.  J.  O.  Osgood.  143  Liberty  St., 
New   York,    N.    Y..    is   Ch.    Engr. 

+  Nen'ark,  N.  .1. — The  Atha  Tool  Co.,  Chapel  St.  and  Albert 
Ave.,  has  awarded  a  contract  to  SAMMON  BROS.,  Arlington, 
for  the  construction  of  a  one-  and  two-story  factory  and  shop 
building,  169x94x168  ft.  Fred  A.  Phelps.  9  Clinton  St.,  is  the 
Arch. 

HarrishurK,  I'enn. — Bids  are  now  being  received  by  the 
Moorhead  Knitting  Co.,  for  the  construction  of  a  three-story 
factory.  150x50  ft.  Weaver  &  Stewart,  Commonwealth  Trust 
Bldg.,   are   the   Archs. 

lianoaHter,  Penn. — Bids  are  being  received  by  Stehle  &  Co., 
silk  manufacturer,  84  Green  St..  New  York,  N.  Y.,  for  the  con- 
struction of  a  one-storv  silk  mill  in  Lancaster.  The  estimated 
cost  is  $10,000.  C.  H.  Urban,  Woolworth  Bldg.,  Lancaster,  is 
the   Arch. 

+  PhlladelpliJa.  I'enn. — The  American  Engineering  Co.. 
Cumberland  and  Aramingo  Sts..  has  awarded  a  contract  to 
GEORGE  KESSLER,  Drexel  Bldg.,  for  the  construction  of  a 
two-story  machine  shop,  130x60  ft.  The  estimated  cost  is 
$35,000.     Ballinger  &  Perrott,  1211  Arch  St.,  are  the  Archs. 

Bids  are  being  received  by  George  W.  Graves,  Arch..  Row- 
land Bldg.,  Detroit,  Mich.,  for  the  construction  of  a  two- 
story  factory,  350x100  ft.,  in  Philadelphia,  for  the  Richmond 
Radiator    Co..    1480    Broadway,    New    York,    N.    Y. 

The  William  Steele  &  Sons  Co.,  1600  Arch  St..  has  been 
granted  permits  to  erect  for  the  Electro-Dental  Mfg.  Co.,  at 
33d  and  Arch  Sts.,  a  $173,000  factory  and  a  $10,000  power 
plant.  The  former  building  will  be  a  five-story  structure, 
277x65  ft.,  of  reinforced  concrete  and  brick.  The  boiler  and 
engine   house    will    be    34x66   ft.,    one   story   high,    of  brick. 

I'ittHburcta.  Penn. — The  Pittsburgh  Screw  &  Bolt  Co.  has 
obtained  a  permit  to  erect  a  steel  structural  shop,  798x332  ft., 
at  its  plant  on   Preble  Ave.      The  estimated   cost  is  $40,000. 

South  Bethlehem,  Penn. — Bids  are  being  recei.ved  by 
Charles  E.  Lehr.  Ch.  Engr..  Bethlehem  Steel  Co.,  for  the  con- 
struction   of   a    four-story   pattern    shop.    200x62    ft. 

Baltimore,  M<1. — The  Hamburger,  Wolf  &  CaroU  Co.,  under- 
wear manufacturers.  Bayard  and  Carroll  Sts.,  whose  plant 
was  recently  destroyed  by  Are,  is  having  plans  prepared  for 
its    reconstruction.      The    estimated    cost    is    $75,000. 

The  American  Tobacco  Co..  Barre  and  Charles  Sts.,  is  hav- 
ing plans  prepared  for  a  nve-story  factory.  398x265  ft.  Theo- 
dore Wells  Pietsch.  American   Bldg..   is  the  Arch. 

Plans  are  being  prepared  bv  John  Freund,  Jr.,  Arch.,  508 
Hoffman  Bldg.,  for  the  construction  of  a  factory,  120x85  ft., 
of  brick  and  concrete,  for  the  International  Bedding  Co.,  337 
Guilford    Ave. 

CharleHtonn,  W.  Va. — George  B.  Burnhard,  Syracuse,  N.  Y.. 

is  organizing  a  company  to  manufacture  a  patented  cast-iron 
heating  boiler.      The  capital   stock    will  be   $100,000. 

JarkHonvllle,  Pla.l — The  Automatic  Vacuum  Street  .Sweeper 
Co..  Valdosta.  Ga.,  is  considering  the  establishment  of  a 
plant  at  Jacksonville,  to  manufacture  a  patented  street 
sweeper  invented  bv  Fred  A.  Bishop,  Valdosta.  The  company 
is  capitalized  at  $1,000,000.     G.  E.  Montgomery  is  Sales  Mgr. 

Gadxden.  Ala The  Alabama  Automatic   Threading  Shuttle 

Mfg.  Co.  will  establish  a  plant  for  the  manufacture  of  Us 
product.      W.   H.   Portner  is  Pres. 

New  Orleanx,  t,n. — The  New  Orleans  Railway  &  Light  Co. 
is   planning   the    erection    of   car-building    and    repair   shops. 

rhnttanooea,    Tenn The     Mountain     City    Mill      Co.      will 

erect  a  grain  elevator  at  -  a  cost  of  $75,000.  It  will  have  a 
capacity  of  250.000  bu.  The  Baxter  Engineering  Co.,  Buf- 
falo.   Tenn..   is  in    charge    of  the   work. 

MemphlH.  Tenn. — The  Tennessee  Cellulose  &  Mfg.  Co.  has 
been  incorporated  with  $500,000  capital  stock,  and  will  estab- 
lish a  plant  to  manufacture  Kraft  book,  magazine  and  print- 
ing paper. 

Nashville.  Tenn. — The  Tennessee  Seaton  Wheel  Co.  has 
been  organized  with  $25,000  capital  stock  as  a  subsidiary  o.f 
the   Seaton    Wheel    Co.,    and    will    manufacture    Seaton    wheels 


I.  are  prepurlnK  to   build  a  Htuck 
and    Hpeclul    equlpmetit     will    bo 


",'  ^■"'''"""  vlii'-in  In  TenneiiHee.  J.  R.  Tubii.  H.  8.  I^rd,  K.  8. 
W  heeli.r  are   among    IhoMi'    Intereated. 

Midway,  Ky — CoKai 
fei-d  mill  for  which  | 
reiiulre.l. 

Akron,  Ohio — The  .Moliawk  Rubber  (Jo..  Akriin,  has  taken 
over  thi-  plant  of  tin-  Slein  lioulile  CuMhion  TIr.-  &  Rubber  Co. 
I  he  present  eupacliy  will  b.-  <loubled  and  a  new  bulldInK  will 
be  erecte<i.      R.  ,M.   Plllniore   Ih   Pres. 

Cleveland,  Ohio — The  Parish  *  liinKham  Co..  Cleveland, 
nninufaeturi-r  of  Hheet-nii-tal  products,  has  secured  u  site  at 
Madison  Ave.  N.  \V.  and  West  l««th  St.,  and  will  erect  a  new 
plant.     James  Scott,   Pltlsburerh,   I'enn.,   is  I'res. 

Hamilton,  Ohio — The  (ieorge  Automatic  Roller  liearlnK  Co. 
has  been  Incorporated  at  Hamilton,  with  $500,000  CHpitai,  by 
C.  E.  Ilclat.r,  George  T.  Reiss,  S.  M.  GrMwIman  and  others.  The 
company   will  erect    a  fa<-tory  at    Hamilton   in   the  spring. 

+Freneh  l.iek,  Ind. — The  contract  has  been  awarded  to  H. 
U-.  Kl.AUS.MA.N.  Indlainipolls,  Ind.,  for  eonstrucling  a  bottling 
lilani  for  the  French  Lick  Springs  Hotel  Co.,  tVench  Lick. 
The   building   will    be    75x200   ft.,   Ave   stories   high. 

Iluehnnun,  .Mieh — The  Lee  &  Porter  .Mfg.  Co.,  Buchanan, 
will  erect  a  frame  addition  to  Its  plant  for  making  automobile 
axles.  The  new  structun-  will  be  32x91)  ft.,  with  concrete 
foundation. 

ChioBKo,  III. — The  Hudlong  Pickle  Co..  B22«  Lincoln  Ave., 
I^hlcago,  will  erect  an  addition  to  Its  factory,  120x155  ft., 
of  briek  and  stonc'.      Postle  &  Fisher,  Chicago,  are  Archs. 

+  \eennh.  Wis — The  contract  for  erecting  a  large  addition 
piM-  (!o.'s  plant  here  has  been  awarded  to 
Appleton,    Wis.      Cost,    $45,000. 

Itfilwaukee.    Wis The    Milwaukee    Lithographing    Co.    has 

secured  a  permit  to  erect  a  new  plant  at  22d  and  Sycamore 
Sts.      Cost,   $30,000.     J.    A.   Davis  is  Pres.  and  Gen.  Mgr. 

St.  IjouIh,  No. —  Bids  are  being  received  for  the  construc- 
tion of  a  five-story  factory,  150x150  ft.,  at  Sarah  St.  ana 
Forest  Park  Ave.,  St.  Louis,  for  the  Ford  Motor  Car  Co.,  De- 
troit, Mich.  It  will  be  of  reinforced  concrete  and  will  cost 
approximately  $150,000.  Clvmer  &  Drischler,  105  North  Sixth 
St.,  are  the  Archs. 

Pine    BlulT.    .-Vrk The    Arkansas    Short    I-eaf    Lumber    Co.. 

Pine  Bluff,  a  branch  of  the  Long  B.'U  Lumber  Co..  Kansas 
City.  Mo.,  will  erect  a  hardwood  mill  near  its  lumber  mill 
in  Pine  Bluff.     It  will  have  a  dally  capacity  of  about  60.000  ft. 

Bishop,  Tex. — F.  Z.  Bishop  and  associates  will  establish 
an   ice   plant  and   a  cotton  gin   at   Bishop. 

Bryan,  Tex. — L.  M.  Hewett  and  associates  are  Interested 
In  a  project  to  erect  a  brick-making  plant  at  Bryan,  with  a 
daily  capacity   of   100,000   bricks. 

Bryan,  Tex. — The  St.  Joe  Creamery  Co.,  Bryan,  has  been 
incorporated  with  a  capital  of  $30,000,  for  the  purpose  of  con- 
structing a  creamery.  The  incorporators  are:  P.  H.  Hcnsarl- 
ing,  W.  J.  Coulter  and  G.   B.   Hensarling. 

Caldwell,  Tex The  Caldwell  Cotton  .Seed  Oil  Co..  Caldwell. 

has  increased  its  capital  from  $20,000  to  $40,000  and  will 
make  improvements  to  its  plant. 

OouKhran.  Tex. — John  Wiseman  and  associates  have  ac- 
quired a  site  and  will  construct  .-i  cotton-seed  oil  mill  and 
cotton  gin  at  Coughran. 

Houston,  Tex The  Gulf  Bag  &  Paper  Co.,  recently  organ- 
ized with  a  capital  of  $50,0400,  will  construct  a  bag-manufac- 
turing plant. 

NaeoKdoehes,  Tex. — The  Hoya  Lumber  Co..  recently  organ- 
ized, will  erect  a  lumber  mill  at  Hoya  Switch,  located  on  the 
Texas  &  New  Orleans  R.R..  about  four  miles  south  of  Nacog- 
doches.     It  will  have  a  dailv  capacity  of  about  25.000  ft. 

The  Armour  Packing  Co..  Chicago,  III.,  will  erect  a  c-old- 
storage   plant   at   Nacogdoches,    which   will   cost   about   $25,000. 

+  (;alve«ton,  Tex. — The  contract  for  the  construction  of  a 
bottling  works  plant  for  the  Galveston  Brewing  Co.  has  been 
awarded  to  the  LISLE-DUNNING  CONSTRUCTION  CO..  Okla- 
homa City.  Okla.     The  estimated  cost  is  $100,000. 

r<rur  d'.VIene.  Idaho — Henry  L.  Karrick  has  purchased 
the  holdings  of  the  L.ine  Lumber  Co.,  and  will  remodel  the 
plant  and  install  new  equipment. 

Nampa,  Idaho — The  Wilson  Orchard  Co..  the  Nampa  Apple 
Orchard  Co..  the  Burkland  Apple  Orchard  Co..  the  Eagle 
Heights  Orchard  Co..  and  the  Commercial  Orchard  Tracts  Co., 
all  of  which  own  acreage  on  Eagle  Heights.  Nampa,  have 
decided  to  incorporate  with  a  capital  stock  of  $25,000,  and 
to   erect   a    fi-uit-canning    and    cold-stor.ige   plant   at   Nampa. 

Belllnghnm.  \VaMh.— The  ■^'hatcom  Falls  Mill  Co..  Belling- 
ham,  will  expend  about  $20,000  in  making  alterations  and 
repairs   to  its  plant. 

Bremerton,  Wash. — -L.  Y.  Stayton,  Tacoma,  Wash..  Is  plan- 
ning the  erection  of  a  plant  at  Bremerton,  for  the  manufac- 
ture of  concrete  sewer  pipe. 

Brideeport.  Wash. — A.  X.  Thompson  and  E.  Lovett.  Bridge- 
port. Wash.,  have  purchased  a  site  and  will  construct  a  box 
factory.      A    small    sawmill    will    be    operated    in    connection. 

Centralia,  Wash. — W.  A.  Perkins,  Seattle.  Wash.,  is  inter- 
ested in  the  organization  of  a  company  with  a  capital  of 
$2,000,000.  which  will  construct  an  automobile  factory  in  Cen- 
tralia.    The  proposed  structure  will  cost  about  $250,000. 


Chamber  of  Commerce  plans  to  pro- 
capital  of  about  $15,000,  to  erect  a 
.s.   L.    Americus  is  Chn.   of  the  Cora- 


HUIyard,  Wash.— The 
mote  a  company  with  a 
box  factory  at  Hillyard. 
mi  ttee- in -Charge. 

Leavenworth.  ^Vash. — The  Lamb-Davis  Lumber  Co.,  Leav- 
enworth, will  improve  and  enlarge  its  sawmill  and  box  fac- 
tory.    About  $25,000  will  be  expended.     F.   C.  Riggs  is  Mgr. 

Uttle  Palls.  Wash. — The  Standard  Clay  Co..  Little  Palls, 
will  rebuild  its  clay  plant,  which  was  recently  destroyed  by 
fire.     The   estimated  cost   of  the  new  structure  is  $100,000. 

North  Yakima.  ^Va8b, — The  Yakima  Glazed  Cement  Pipe 
Co.,   North   Yakima,   has   been   incorporated   with   a   capital   of 
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$10,000.  bv  W.  M.  Walter  and  George  'W.  Hopp.  The  conipan. 
will  erect'  a  plant  at  North  Takima  for  the  manufacture  of  its 
specialty. 

Port  TowBjiend.  Waxh. — The  Puget  Sound  Mill  Co..  Port 
Townsend.  plans  to  make  extensive  repairs  and  alterations 
to  its  plant.     New  equipment  will   be  installed. 

Seattle.  \Vai.h.— The  Seattle  Can  Co..  First  Ave..  South 
Seattle  is  planning:  the  erection  of  a  can  factory  in  trie 
Duwamish   Valley.  Wash.     C.  M    Bogle   is,  Pres.  ™„.„t 

Press  reports  state  that  the  Kelly-Springfield  Motor  Truck 
Co..  Springfield.  Ohio,  will  buiid  an  automobile  factory  and 
distributing  plant  at  Seattle. 

Gardiner.  Ore.— W.  P.  Beed.  Gardiner,  will  erect  a  sawmill 
with  a  capacity  of  about  75.000  ft.,  at  the  outlet  of  Tsiltcoos 
Lake,  near  Gardiner. 

La  Grande,  Ore.— The  Oregon-Washington  R^.  &  Navi- 
gation Co.  will  build  new  car  repair  shops  at  La  Grande. 

E:merr>-llle.  Calif.- The  Griffln-Skelley  Co.  plans  to  enlarge 
the  capacity  of  its  canning  plant,  .\bout  $1S.000  will  be  ex- 
pended. 

LIvermore.  Calif.— The  Coast  Mfg.  &  Supply  Co.  will  con- 
struct a  large  plant  at  Livermore.  for  the  manufacture  ot 
fuse.     A.  H.  Merritt  is  Vice-Pres.  and  Gen.    Mgr. 

Lookant.  Calif.— The  Lookout  Development  Co.  has  been 
organized  to  build  a  creamery  and  cheese  factory  at  Lookout. 
J  J  Potter.  G.  R.  Brown  and  George  Revalkes  are  interested. 
■fL«*  .ineelen,  Calif.— The  contract  for  the  construction  of 
additions  to  the  baking  plant  of  the  Bradford  Baking  Co  Jul 
Ave.  JO,  has  been  awarded  to  G.  J.  RAMhEY  of  the  Pioneer 
Truck  Co..  201  .North  Main  St.  Train  &  Williams,  Exchange 
Bldg.,   are' the   .\rchs.      Noted   Dec.    12. 

San  Bernnrdlno.  Calif.— The  Atchison,  Topeka  &  Santa  F| 
Ry.  will  enlarge  its  shops  at  San  Bernardino,  to  the  extent  ot 
about  U, 500,000. 

San  DIeBo,  Calif.— Joseph  N.  J.  Abt.  San  Uiego,  has  pur- 
chased a  site  on  12th  St.  and  will  erect  a  plant  to  be  known 
as    the    Abt    Bottling    Works.  ..        .  „  .i. 

Armour  &  Co..  Chicago.  111.,  have  acquired  a  site  at  Seventh 
and  K  .Sts..  San  Diego,  and  will  erect  a  large  cold-storage 
plant. 

Taft.  Calif. — The  Traders'  Oil  Co.,  Tatt.  Is  planning  the 
construction  of  a  topping  plant  with  a  dally  capacity  ot 
about   150   bbl.     The   estimated   cost  is  110.000. 

Hamilton.  Ont.— The  Eversharp  Pencil  Co.,  St.  Paul,  Minn.. 
Is  seeking  a  site  for  the  erection  of  a  Canadian  factory.  ,H. 
C  Carson  Is  representative.  H.  L  Frost,  care  Frost  ^  ire 
Fence  Co.,  Sherman   Ave..  North,   Hamilton,   is  Interested. 

Harrtaton.   Ont The    Harrlston    Furniture   Co.    is    planning 

an  addition  to  Its  factory.  It  will  be  two  stories.  60x80  ft.. 
of  cement,  brick  and  stone  construction,  fireproof.  Freight 
elevators  and  factory  machinery  will  be  required.  H.  Leign- 
ton  Is  Mgr 

Toronto.    Ont Rolph     &     Clark.     Ltd..     lithographers,    will 

erect  a  new  factory,  costing  about  tl60,000.  It  will  be  of 
brick  construction.  2'i  stories  high. 

Medlrine  Hat.  .*ita. — The  Hunt  Engineering  Co..  Kansas 
City.  Mo..  Is  planning  the  erection  of  a  cement  plant  at 
Medicine  Hat.  It  will  have  a  dally  capacity  of  2000  bbl.,  and 
cost  about   $1,000,000. 

Vanrouver,  H.  C. — The  American  Can  Co.,  Chicago,  111.,  is 
planning  the  erection  of  a  Canadian  branch  at  Vancouver.  A 
Bite  has  lieen  leased  on  Railroad  St.,  and  It  is  expected  to  have 
the  plant  In  operation  by  May  1.  F.  D.  Kendal,  Portland, 
Ore.,    iH    Western   Mgr. 

St.  Ilonlfare.  Man.^The  Manitoba  Rolling  Mills  Co..  whose 
plant  was  recenllv  damaged  by  fire  to  the  extent  of  $200,000, 
will  rebuild  iind  purchase   new  equipment  as  soon  as  possible, 

WinnipeK.  Man.— The  Winnipeg  Steam  Heating  Co.  will 
erect  a  new  plant  at  an  estimated  cost  of  J4, 000,000.  Con- 
struction work  will  iM'gln  soon,  and  complete  new  equipment 
will   be   purchased.      G.    .M.    Blatk,   306   McArthur   Bldg..   Is  mgr. 

U'lnnipes.  Man.— The  Strong-Scott  Mfg.  Co.,  774  DulTerIn 
Avi-..  mniiufacturi-r  of  fiour-miUIng  machlnerv.  Is  consider- 
ing nn  udditlun   to    Its  plant.      E.   H.   Franke   Is  Mgr. 

Sjdnrr,  >'.  !*.• — Plans  are  being  prepared  for  a  plant  for  the 
Cross  Fertilizer  Co..  Ltd.  It  will  be  one-story,  350x100  ft.  The 
equipment  to  be  Installed  Includes  dissolving  dens,  overhead 
railway  and  conveyer,  and  disintegrating  machine.  The  plant 
will  have  an  annual  capacity  of  lo.ono  tons  of  mixed  fertilizer, 

KKilKKil.    tJOVKHXMKNT     WOKK 

Crane — I'ortsnioulh,  ,V.  H  — lilds  will  be  received  until 
II  am.,  Feb.  21.  by  th.-  liureaii  of  Yards  and  Docks,  Navy 
Di-pt.,  Wiishlngton.  D.  (\.  for  one  15-ton  locomotive  crane, 
dellverid    and   i-n-rted   at    the    navy    yard.    Portsmouth. 

DredcinK-  Wilmington,  Del.— Hlds  will  be  ri'celved  until 
II  am.  Fel,  H.  by  MaJ  R  R  Raymond.  Corps  Engrs.,  U,  S.  A., 
\\  llmlnglon.   for  ilndglng   Raccoon  r'r.ek.  N.  J. 

»redKiaK--WllmlnKton,  Del.— Bids  will  be  received  until 
■'..'.'  "?  "■''•  l"-  '";  *'."J  '*  f*  Raymond,  Corps  Kngrs.,  V.  S.  A., 
Ulltiiington.   for  dredging   .\bseeon   Creek,   N.   ,1. 

Hred«ln«— Wilmington.  Del  -  Ftlds  will  be  received  until 
'.'""'  V''  V-  ''V  *'."^  "  iJ  ""vmond.  Corps  Engrs.,  U.  H.  A,, 
Wilmington,   for  dre.lglrig   Maurice    Rlvi-r.  N.   J. 

II  """?.'",■  ,,^\""'i.""i"',"  J»-' --'"''"  *'"  •>'•  received  until 
wil'J^n^t  ,'  \'r  i  ^i"  "  ,«■  nnymond.  Corps  Kngrs..  U,  8.  A., 
UllmlnKtoii.   for  dre.lKinK  [,<,|pii|e  River,  Del. 

nred«ln«WllnilnKton.    pel— Hlds    will    be    received    tintll 
1  II  m.  Kel,    n.  by  MaJ    It    R    Raymond,  Corps  Engrs     U    B    A 
Wilmington,    for   dredging    Allowny    Creek.   \.    j"""-   "■  "    ^■ 

..  Jettr.Worli-  Wlliiiliiifion,  I>e|  _  rilds  will  be  received  until 
n   nni.   Feb   3    t,v   MuJ     IC    It     Raymond.  Corps  Engrs     IT    8    A 

i^".h"'?i,"",ilr  "i:\  ■••""':•""""  "f  J-ny  work  m  the  mouth 
of  the    Mlspllllon    River.    Del. 

Motor  Vrlilelva — Wnshlnglnn,  I»  C. — The  Poslmnater-aen- 
*ral  will   nsk  for  hid*  for  100  niidlllonal  motor  vehicles. 


lioad   Oil — ^'ashington,   T>.   C. — Bids   will    be    received    until 

2  p.m..  Jan.  24,  by  the  Commissioners  of  the  District  of 
Columbia,  lor  furnishing  and  delivering  100.000  gal.  of  emul- 
sifying road  oil  for  use  in  the  surface  division. 

+  Pump  HoDsr — Washington.  D.  C. — The  Commissioners  ot 
the  District  of  Columbia  have  awarded  the  contract  fqr  the 
construction  of  a  pump  house  and  lodge  at  Anacostia,  D.  C, 
to   W.    E.    IIOONEY,    Washington,   D.    C,   at   ?11,1S9. 

Mechanical  Equipment — Washington.  D.  C. — Bids  were  re- 
ceived. Jan.  14.  by  Oscar  Wenderoth.  Superv.  .\rch..  Treasury 
Dept.,  Washington,  D.  C,  for  mechanical  equipment,  inside 
finish,  and  elevator  plant  for  the  new  Bureau  of  Engraving 
and  Printing  Building,  Washington.  D.  C. :  Mechanical  equip- 
ment: Hanley-Casey  Co..  Chicago,  111..  $305,940;  Standard  En- 
gineering Co..  Washington,  D.  C.  .$299,500;  S.  Faith  &  Co., 
Philadelphia,  Penn..  $292,897;  Thompson-Starrett  Co..  New 
York.  $293,000;  Hoben  &  Dovle,  Philadelphia.  $358,500;  Evans- 
Almirall  Co..  New  York,  $323,541;  W.  G.  Cornell  &  Co.,  Wash- 
ington. D.  C.  $296,977;  Daniel  T.  AlcCarthy.  Philadelphia, 
$352,156;  John  W.  Danforth  &  Co..  Buffalo.  N.  Y".,  $314,829. 
Interior  finish;  J.  Henry  Miller,  Baltimore,  Md.,  $397,713;  P.  J. 
Gormlev  Co..  Washington.  D.  C.  $377,589;  John  Gill  &  Son, 
Washington,  D.  C.  $445,000.  Elevator  plant:  Portland  Elevator 
Co.,  Portland,  Maine,  $89,134;  Otis  Elevator  Co.,  Washington, 
D.    C.    $84,844. 

Building — Fort  Monroe.  Va. — Bids  will  be  received  until 
11  a.m..  Feb.  10.  by  Maj.  H.  L.  Pettus.  Q.  M.  Corps,  U.  S.  A., 
Fort  Monroe,  for  constructing  an  alteration  to  the  post  hos- 
pital   at    Fort    Monroe. 

+GaH  Buoys — Norfolk,  Va. — The  contract  has  been  award- 
ed to  the  SAFETY  C.\R  HEATING  &  LIGHTING  CO..  New 
York,  for  furnishing  seven  Pintsch  type  gas  buoys  and  ap- 
purtenances for  lighting  Norfolk  Harbor,  Fifth  Light  House 
District,    at    $12,455. 

y^Dredging — Norfolk,  Va, — Bids  will  be  received  until  noon, 
Jan.  20,  by  Lieut. -Col.  E.  Eveleth  Winslow,  Corps  Engrs., 
U.   S.    A..    Norfollt,    for  dredging  in    the   James    River,   Va. 

•  I'lling— Wilmington,  N.  C. — The  following  bid  has  been 
submitted  to  Maj.  H.  W.  Stickle.  Corps  Engrs.,  U.  S.  A.,  Wil- 
mington, for  about  1000  tons  of  steel  sheet  piling  for  Lock 
and  Dam  No.  1,  Cape  Fear  River,  King's  Bluff,  N.  C:  Lacka- 
wanna Steel  Co..   Buffalo,  N.  Y.,   $49,584. 

Dredging — Wilmington.  N.  C. — Bids  were  received  Jan.  11, 
by  Maj.  H.  W.  Stickle,  Corps  Engrs.,  U.  S.  A.,  Wilmington,  for 
dredging  in  Pamlico  and  Tar  Rivers;  (a)  392,000  cu.vd.;  (b) 
194,000  cu.yd.;  (c)  totals;  Packard  Dredging  Co.,  Philadelphia, 
(a)  1214c.,  (b)  20c..  (c)  $88,244;  Hillsboro  Dredging  Co..  Tampa, 
Fla.,  (a)  13.2c.,  (b)  22e.,  (c>  $95,024:  W.  H.  French,  Norfolk, 
Va.,  (b)  13.7c.,  (c)  $26,750;  Norfolk  Dredging  Co.,  Norfolk,  (a) 
11.9c..  (c)  $46,894;  River  &  Harbor  Improvements  Co.,  Phila- 
delphia, (a)  17,4c.,  (c)  $68,536:  SEtandard  Engineering  Co.. 
New  York,  (a)  16%c.,  (c)  $64,190;  Atlantic  Gulf  &  Pacific  Co.. 
New  York,  (a)  15.4c.,  (c)  $60,696;  Maryland  Dredging  &  Con- 
tracting Co.,    Baltimore,    (a)    12%c.,    ib)    12'V4c.,    (c)    $75,195. _ 

Llght-Huuse — Charleston,  S.  C. — The  Interstate  and  For- 
eign Commerce  Committee  of  the  House  of  Representatives, 
Washington,  D.  C.  has  recommended  that  $125,000  be  appro- 
priated for  the  purchase  of  a  site  and  the  erection  of  a  light- 
house at   Charleston. 

Post     omee — Augusta,     Ga. — Bids     will     be     received     until 

3  p.m.,  Feb.  20,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C,  for  the  construction  (including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring.  Interior  lighting  fixtures  and  approaches)  of  the 
U,   S.    post  office   and    courthouse   at   Augusta. 

Riprap — Memphis.  Tenn. — Bids  will  be  received  until  noon, 
Jan,  31,  by  MaJ.  E.  M,  Markham,  Corps  Engrs..  U.  S.  A.,  Mis- 
sissippi River  Comn,,  First  iind  Second  Districts,  Custom 
House,  Memphis,  for  furnishing  and  loading  10,000  cu.yd.  of 
riprap  stone  on  government  barges. 


Lock   and    flam — Nashville.    Teni 
opened,    De^-.    23,    by    MaJ.    H.    Burge 


-The    following   bid    was 
.  _  Corps    Engrs.,   U.   S.    A., 

Nashville,  Tenn..   for  constructing  Lock   D.  Cumberland  River: 
Mansfield    Engineering  Co..    Indianapolis,    Ind..   at   $269,270, 

Post  Oflloe — Wooster,  Ohio — Oscar  Wenderoth,  Superv, 
Arch..  Treasury  Dept.,  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post-office  at  Wooster,  ut 
$59,030.      Noted   Nov.    14. 

Post  Offlce — Frankfort,  Ind. — Bids  will  be  received  by  Os- 
car Wenderoth.  .Superv.  Arch.,  Treas.  Dept.,  Washington,  D.  C, 
until  Mar.  1,  for  the  construction.  Including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits,  and  wiring,  in- 
terior lighting  fixtures  and  approaches  of  the  U.  S.  post  office 
at    Frankfort. 

l*ost  Olllee- — Abilene,  Kan. — Bids  were  received  as  fcdiows, 
on  Jan.  7,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C„  for  the  construction  of  a  post  odiee  at 
Abilene,  Kan.:  (a)  Limestone:  (b)  sandstone:  George  A.  Shaul, 
Seneca,  Kan.,  (a)  $60,940;  (b)  same;  Joseph  B.  Belts. 
Kansas  City,  Mo.,  (a)  $65,110;  (b)  same;  Rogers  & 
Kaiser,  Chicago,  III.,  (a)  $65,439;  (b)  $67,439;  George 
W.  Stiles  Construction  Co.,  Chicago,  III.,  (a)  $65,855;  (b) 
$6S,S55;  William  O'Nell  &  Son  Co..  Faribault,  Minn.,  fa) 
$66,585;  W.  D.  Lovell.  Minneapolis,  Minn.,  fa)  $66,600;  Hiram 
Lliiyil  lliillding  *  Construction  Co..  St.  Louis.  Mo.,  (a)  $67,338; 
fb)  $B7.S3S:  King  Lumber  Co.,  Charloltesvllle,  Va.,  $67,800; 
fb)  $72,000;  Mississippi  Valley  Construction  Co..  St.  Louis, 
Mo.,  (11)  $67,949;  fb)  *69,949;  J.  H.  Wlese,  Omaha,  Neb.,  fa) 
$67,970:  General  Construction  Co..  Mllwinikee.  Wis.,  (a)  $68,- 
448;  (bi  $70,488;  .Northern  Construction  Co.,  Milwaukee,  Wis., 
(a)  $69,900;  fh)  $72,260;  Wlllam  Maxwell,  Phoenix,  Ariz., 
fa)    $71,746. 

Post  Offlee — Ottawa,  Kan. — Bids  wore  received  as  follows, 
on  Jan.  18,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
Di-pt.,  Washington,  I)  C,  for  the  construction  of  a  pnst-offlc'e 
III  Ollnwn,  Kan.:  fn)  Limestone;  fb)  sandstone:  King  Lumber 
Co.,  Chiirlotti'svllle,  Va,,  fa)  $63,000;  fb)  $68,000;  General  Con- 
struction Co.,  Milwaukee,  Wis.,  fa)  $58,740;  fb)  $6(f,Sfi0; 
Rogers  *  Kiilser,  Chicago,  III,,  fn)  $56,418;  (b)  $59,558;  MIs- 
m"„"  ITi  rY;.'"';}'  f '"""fuctlon  Co  fit.  Louis,  Mo.,  (a)  $65,796; 
'•')  »n3.B40:  Northern  Construction  Co.  Milwaukee,  Wis  fa) 
$58,350;     fb)    $61,286;    Tom    Lovell    &    Sons,     Enid,    Okla.,     (a) 
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SSri.l'.lS;  (b)  iil5S,12'J;  V.  K.  Tiiylor,  Iluntlnpton.  W  Va  (ii) 
$62,500;  (b)  $62,000;  F.  H.  I>atlm.r  ic  Son.  TCunsas  City  Mo 
(a)  $60,890;  W.  D.  I.ovlII.  Mliuu-apolls,  Minn.,  la)  $G9S4B  V 
Bau.T    &    Son,    Horton,    Kan.._  (a)    $51,980;    ( b)    $50,800;    J.'    B. 


lii-tts.  Kansas  City,  dO 
Ottawa,    Kan.,    (a)    $il.| 
bauU.    Minn.,    (a)    $i;i.li:il  : 
$iiu.;i21;    (b)    same;    Wilil: 
$61,630:    George    VV.    Stll 


.  «a)  ,     ._  ,.    ..    _. 

,      >,!■,,'."*   »»■<""•  Alexander  &  Beeler. 
i;    W  ilham    tVNelll    &    Son    Co.,    Palr- 

'   ;<■    A.    Shaul,   Seneca,   Kun,.    (a) 

Maxwell,  I'hoenix,  Ariz.,  (a) 
ti'iietlon  Co..  Chlcairo.  Ill  (a) 
$58,600;  (b)  $65,000;  Hiram  Lloyd  IfulldlnK  \-  ConMt.uotlon  Co 
St.  Louis.  Mo.,  (a)  $62,419;  (b)  $64.4111;  I).  T.  MeCailhy  Phila- 
delphia, Penn..  (a)  $61,900;  (b)  $63,000;  J.  11.  Wlis,.  Omaha 
Neb.,    (a)    $59,723.     Noted   Dec.   12.  •Jiimna. 

rout  Olllee — Salina.  Kan. — Bids  were  received  as  follows, 
on  Jan.  17.  l)y  Oscar  Wenderoth.  Superv.  Arch..  Treasury  De- 
partment, Washington,  D.  C.  for  the  construction  of  a  post 
offlce  at  Salina;  Hiram  Lloyd  HulldlnK  &  Construction 
Co.,  St.  Louis,  Mo.,  $57,043;  KlnK  Lumber  Co.,  Charlottesville, 
Va..  $59,950;  Northern  Construction  Co..  Milwaukee  Wis.. 
$59,950;  George  A.  Shaul.  S.tuca,  Kan.,  $62,816;  William  H. 
Maxwell,  I'hoenix.  Ariz.,  $63,477;  General  Construction  Co., 
$65.46S.      Noted  Dec.  12. 

Knrthwork — Malta,  Mont. — We  are  officially  advised  that 
bids  for  earthwork  on  the  Dodson  North  Canal.  Mill  River 
Project,  were  received  by  the  U.  S.  Reclamation  Service.  Jan. 
10,  as  follows:  Maney  Bros.  &  Co..  Boise.  Idaho,  $51,075; 
Carleson  Chindahl   &  Co.,    Spokane,    Wash.,    $60,700. 

♦  Mevt'tnu-nt — Mokane,  Mo. — Bids  will  be  received  until 
noon.  Feb.  17,  by  Maj.  Herbert  Dcakyne,  Corps  Engrs..  U.  S.  A., 
Kansas  City,  Mo.,  for  constructing  about  12,000  ft.  of  stand- 
ard revetment  on  the  Missouri  River.  262  miles  below  Kansas 
City  and   one   mile   out   from    Mokane. 

Krvctment — New  Haven,  Mo. — Bids  will  be  received  until 
noon,  Feb.  17,  by  Maj.  Herbert  Deakyne,  Corps  Engrs..  U.  S.  A.. 
Kansas  City,  Mo.,  for  constructing  about  12.000  ft.  of  stand- 
ard revetment  on  the  Missouri  River,  about  302  miles  below 
Kansas  City,  and  two  miles  above  New  Haven,  Mo. 

PoHt  OIHce — Clarksville,  Tex. — Bids  were  received  by  Oscar 
Wenderoth.  Superv.  Arch.,  Treas.  Dept.,  Washington.  D.  C. 
on  Dec.  26.  for  the  construction  of  the  U.  S.  post  office  at 
Clarksville.  as  follows:  (a)  limestone;  (b)  sandstone:  Geo.  A. 
Shane.  Seneca.  Kan.,  (a)  $51.3SS.  (b)  $51,388;  Tom  Lovells 
Sons.  Enid.  Okla.,  (a)  $52,929.  (b)  $54,169;  Newport  Constr. 
Eng.  Co.,  Newport  News.  Va..  (a)  $49,324;  King  Lumber  Co.. 
Charlottesville,  Va..  (a)  $49,500.  (b)  $51,500;  Mississippi  Val- 
ley Constr.  Co..  St.  Louis,  Mo.,  (a)  $49,664,  (b)  $49,624.  Noted 
Nov.    21. 

Post  Olllce — Pocatello,  Idaho — Bide  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept..  Washington, 
D.  C,  until  Feb.  28.  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduit  and  wiring, 
and  lighting  fixtures,  of  the  U.  S.  post  office  and  court  house 
at  Pocatello.     It  will  be  a  three-story  and  basement  structure. 

BuildInK;H — Bremerton.  Wash. — Bids  will  be  received  until 
11  a.m..  Feb.  21,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington.  D.  C,  for  hospital  buildings  at  the  naval 
hospital    reservation.   Puget   Sound,    Bremerton. 

+Ma!!;azlne — Hawaii — The  Bureau  of  Yards  and  Docks. 
Navy  Dept.,  \Vashington,  D.  C.  has  awarded  the  contract  for 
the  construction  of  five  magazine  buildings  at  Pearl  Harbor. 
H.  T.,  to  the  LORD-YOUNG  ENGINEERING  CO..  Honolulu. 
H.   T.,   at    $79,600. 

MISCELLAIVEOUS 

Tunnel — Fall  River.  Mass. — Plans  have  been  completed  by 
engineers  of  the  New  York,  New  Haven  &  Hartford  R.R.  for 
the  underground  tunnel  to  be  built  here.  It  will  be  one  mile 
long.  Work  will  be  started  in  the  early  spring.  Edw. 
Gagel   is  Ch.   Engr.,   Ne'w   Haven.   Conn. 

lireenbouse — Woods  Hole.  Mass. — The  contract  has  been 
awarded  to  R.  L.  WILSON.  Concord,  Mass..  for  constructing 
a  greenhouse,   to   cost   $12,000. 

Fire  Station — New  Haven,  Conn. — Plans  have  been  com- 
pleted by  C.  F.  Townsend,  55  Church  St..  New  Haven,  for  a 
fire  station  on  Water  St.  Bids  will  be  received  at  once.  The 
structure  will  be  of  brick,  two  stories  and  basement.  40x80 
ft.,  with  an  ell  42x30  ft.,  for  the  paint,  machine  and  black- 
smith shops.  The  main  building  will  contain  the  apparatus 
room  on  the  first  floor  and  sleeping  rooms,  etc.,  on  the  second 
floor. 

Canal    Terminal,    ISto Albanv.    N.    Y. — Duncan    W.     Peck, 

State  Supt.  of  Pub.  Wks..  has  awarded  the  contract  for  the 
Utica  terminal  to  ALBERT  M.  BANKER,  of  Gloversvllle.  N.  Y.. 
at  $557,104.  The  work  of  constructing  locks  and  dams  at 
Seneca  Palls  and  Waterloo  was  also  awarded.  LARKIN  & 
SANGSTER.  of  Lockport.  N.  Y..  securing  Contract  C.  provid- 
ing for  the  construction  of  locks,  dam.  etc.,  at  Seneca  Falls,  at 
$1,187,047.  and  M.  A.  CLEVELAND  SONS  CO.,  of  Brockport, 
N.  Y..  securing  Contract  E.  providing  for  the  construction  of 
a  lock   dam.   etc..   at  Waterloo.   N.   Y..   at   $347,216. 

On  Feb.  4.  D.  W.  Peck.  State  Supt.  Pub.  Wks..  will  receive 
bids  on  additional  work  amounting  to  approximately  $2,775.- 
000.  This  work  includes  Contracts  92  and  94,  for  the  erection 
of  power  plants  and  installation  of  electrical  equipment  and 
machinery  for  operating  Barge  Canal  locks  at  many  points 
along  the  line  of  the  new  canal;  Contract  42-A  for  completing 
the  construction  of  the  canal  in  the  vicinity  of  Utica  and  Con- 
tracts S7  and  102.  for  bridges  over  the  Canal  at  Rocky  Rift 
Dam  in  Montgomery  County  and  at  Howland's  Ave.  in  Cayuga 
County. 

Drainage  Channel  Excavation — Batavia.  N.  Y. — Bids  will 
be  received  until  Jan.  17  at  the  Hotel  Richmond.  Batavia.  by 
the  Commissioners  for  approximately  1.000,000  cu.yd.  of 
drainage  channel  excavation  in  Toriawanda-Oak  Orchard 
swamps,  counties  of  Genesee  and  Orleans.  This  is  an  exten- 
sion of  date  from  Jan.  3.     Noted  Dec.  19. 

Bath-houNe — Yonkers.  N.  Y. — The  citv  is  considering  the 
construction  of  a  bath-house,  to  cost  $15,000. 

Stadium — Princeton.  N.  J.^ — Princeton  University  is  plan- 
ning to  construct   a  football  stadium,  to  cost  $300,000. 


Tier— Philadelphia,  P.-nn.— The  Merchantii'  &  Mlnera' 
Transportallon  <■■...  Phllaililphlu.  will  connlrui-t  a  300-ft.  pier, 
68   ft.    wide.      EMilmatiil   coMt   $68.01)0. 

SulMvny — PlttHbuTKh,  Penn. — The  PlttHburKh  Hubway  Co. 
secured  a  franchiHe  from  the  clly.  Jan.  «.  Ab  planned,  the 
subway   proposed    will   cost   $50,000,000. 

UreilKlDK— WllmlnKton,  Del. — llldH  will  be  received  by 
Maj.  K.  U.  Raymond.  Corps  KngrM..  U.  H.  A.,  WllmlnKton,  until 
Feb.  8.  for  dredging  Uaccouii  Cre.-k.  N.  J. 

+IMeri> — Norfolk.  Va. — The  contract  has  bei'n  awarded  to 
the  SANFOUD  &  HHOOKS  CO.,  Commerce  and  Water  Hts., 
Baltimore,  by  the  Norfolk  &  Wushlnxton  Hteamshlp  Co..  Dan- 
iel J.  (Jalahan.  Gen.  Mgr..  foot  of  Seventh  St.  S.  W..  WanhlnK- 
ton.  1).  ('..  to  erect  two  piers  and  a  warehousi-.  located 
at  foot  of  Ront  St..  one  pier  to  be  111  ft.  long,  and  one  to  be 
100  ft.  Plans  are  prepared  and  supervision  will  be  under 
Gwathmet  Enginei'rlng  Co. 

UredKluK — JaekHonvlIle.  Fla, — Bids  were  received  Dec.  30 
by  Capt.  J.  I{.  Slatttry,  Corps  Engrs..  11.  H.  A..  Jacksonville, 
for  dredging  In  channel,  Clearwater  Harbor  to  Tampa  Hay. 
The  lowest  bid  was  the  Hlllsboro  Dredging  Co..  Tampa,  as 
follows:  5239  cu.ft.  rock.  $1.65;  17.865  cu.yd.  soft  material, 
15V4C.;  total.  $11,413.  Other  bidders  were:  Home  Dredging 
Co..  Mobile.  Ala..  $24,539,  and  Southi-rn  Dredging  Co.,  Mobile. 
$30,709. 

I'ler  on  Koadnny — St.  Petersburg.  Fla. — Bids  will  be  re- 
ceived by  the  City  Council  until  Jan.  23.  for  the  construction 
of  a  pier  or  roadway  from  the  sand  fill  and  breakwater  on 
Second  Ave.  N.  eastward  Into  Tampa  Bay. 

M  l.evee  Work — New  Orleans,  La. — Fifteen  bids  were  opened, 
•Dec.  27.  by  the  Orleans  Levee  Board,  New  Orleans,  for  con- 
structing a  revetment  on  the  Stanton  to  Beka  Levee.  The 
lowest  bid  was  submitted  by  the  General  Contracting  Co..  at 
84c.  per  Iln.ft. 

+  I..ev«e — Shreveport,  La. — The  Caddo  Levee  Board,  Jan.  8, 
awarded  the  contract  to  MICHAEL  HU.NT.  Shreveport,  to 
construct  85,000  cu.yd.  of  the  Brown  Levee,  at  14.2c.  per 
cu.yd.      Eleven   bids   were   submitted. 

Levee  Work — Shreveport.  La. — Bids  will  be  received  until 
noon.  Mar.  5.  by  the  Board  of  Commissioners  of  Caddo  Levee 
District.  Shreveport.  for  bank  protection  work  In  Caddo 
Parish.      W.    A.   Kerley    is    Sec.v. 

Dralnaee — Selmer,  Tenn. — Surveys  will  be  made  soon  by 
E.  G.  Buck  and  L.  B.  Withers.  Engrs..  Jackson.  Tenn.,  for  the 
construction  of  a  drainage  system  in  White  Oak  District  in 
McNairy  and  Hardin  Counties. 

Ditch — Morganfield,  Ky. — The  Fiscal  Court  of  Union 
Count.v,  Morganfield,  Is  preparing  to  construct  a  ditch,  which 
will   drain  SOOO  acres.     A  cut  to  the  Ohio  River  will  be  made. 

Ditch— Reed.  Ky. — Ohio  County.  Ky..  will  build  a  ditch! 
to  cost  $20,000.  from  a  point  near  Reed,  to  the  Green  River,  a 
distance  of  four  miles.  Address  the  Fiscal  Court  at  Hart- 
ford. Ky. 

Ditch — Canton, Ohio — Bids  will  be  received  until  10  a.m., 
Feb.  3,  by  the  Board  of  Stark  County  Commissioners.  Can- 
ton, for  the  construction  of  the  Shaub  Ditch  In  Plain  Town- 
ship.     J.    H.    McConnell    is   County    Audr. 

Mausoleum — Clyde.  Ohio — Bids  will  be  asked  soon  by  the 
American  Mausoleum  Co..  Clyde,  for  the  construction  of  a 
mausoleum   of  granite   for  the   Butler,   Penn.,   Mausoleum   Co.. 

to   cost   $45,000. 

+Channel  Work — Lowellville,  Ohio — The  Pittsburgh  & 
Lake  Erie  Ry.  Co.  has  awarded  the  contract  to  H.  A.  and 
R.  L.  CULBERTSON.  Youngstown,  Ohio,  for  making  changes 
in  the  channel  of  the  Mahoning  River  at   Lowellville. 

Ditch — Boonville.  Ind. — Special  Judge  Wm.  Curtis  has  de- 
cided that  the  large  Honna  Totten  ditch  through  Warrick  and 
Spencer  Counties  should  be  built.  This  will  be  the  largest 
drain  to  be  constructed   in   the   state. 

Park — Danville.  Ind. — The  Town  Council  of  Danville,  is 
preparing  to  ask  for  bids  for  the  improvement  of  a  pleasure 
park.  Separate  bids  will  be  asked  for  landscaping,  for 
roads,  for  shelter  house,  dam.  retaining  walls,  bathing- 
house   and   beach   and   amusement   facilities. 

+DiteheB — Linton.  Ind. — Contracts  have  been  awarded  to 
C.  HYATT  and  WILLIAM  ENGLAND.  Washington,  Ind.,  for 
constructing  45   miles  of  ditches. 

Drain — Logansport.  Ind.^ — Bids  will  be  received  until  noon. 
Jan.  25,  by  A.  B.  Ireland.  Comr.  of  Drainage.  Logansport,  for 
the   construction   of  the  John   H.    Plotner   Ditch. 

Mausoleum — South  Bend.  Ind. — The  St.  Joseph  County 
Mausoleum  Co..  414  Jefferson  Bldg..  South  Bend,  will  construct 
a  one-story  mausoleum.  60x125  ft. 

Cement — Detroit.  Mich. — The  County  Road  Commissioners 
of  Wayne  County  have  opened  bids  for  1.000.000  bbl.  of 
cement.  The  Wyandotte  Portland  Cement  Co.  was  the  low 
bidder. 

Dam — Ludington.  Mich. — The  Citizens'  Committee  of  Lud- 
ington  will  incorporate  a  company  to  have  a  capital  of 
$25,000.  for  the  purpose  of  rebuilding  the  dam  at  Hamlin  Lake. 
Plans  for  the  dam.  estimated  to  cost  $17,000.  have  been  sub- 
mitted by  Prof.  A.  E.  Phillips.  Armour  Institute.  Chicago. 
111.  George  W^.  Clarke.  City  Engr..  Ludington.  has  submitted 
a  plan  for  a  dam  estimated  to  cost  $14,000.  The  company  will 
be  known  as  the  Lake  Hamlin  Resort  Association. 

Harbor  AVork — Chicago.  111. — The  City  Council  has  appro- 
priated $1,000,000  for  the  construction  of  an  inner-harbor, 
contingent  on  a  bond  issue  for  the  amount.  L.  E.  McGann  is 
Comr.  Pub.   Wks. 


A.  Mugler  is  Secy. 

'^Drainase  Work — East  Alton.  111. — Bids  were  received 
and  rejected.  Jan.  11,  by  the  Commissioners  of  the  Wood 
River  Drainage  and  Levee  District.  East  Alton,  for  do- 
ing all  clearing,  grubbing  and  excavation  of  new  chan- 
nels,    building    of    levees    and,   other     embankments,     ditch- 
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;ng.  building  of  culverts,  laying  of  drain  tile,  bank  and  chan- 
nel protection  work  and  all  other  work  aside  from  the 
building  of  railroad  bridges,  connected  with  making  the  im- 
provement along  the  stream  known  as  Wood  River,  situated 
in  Township  5  North.  Range  9  West.  Madison  County.  III.. 
as  contemplated  and  set  forth  in  the  plans  and  specifications 
therefor,  as  now  filed  in  the  County  Court  of  Madison 
County,  at  Edwardsville.  111.:  Estimate  of  work:  55  acres 
of  clearing,  grading,  etc.:  443.000  cu.yd.  excavation,  earth- 
work and  embankments;  300  lin.ft.  12-in.  tile  for  culverts; 
450  lin.ft.  IS-in.  tile  for  culverts;  440  cu.yd.  concrete  head- 
walls.  vMjlverts.  etc.:  7000  lb.  iron  for  valves  and  valve  seats: 
3500  sq.yd.  willow  mattress,  complete:  16.000  sq.yd.  rip  rap 
for  channel  protection;  1000  lin.ft.  12-in.  drain  tile,  average 
cut,    4   ft.      XfcW   bids  will   be    received   until    2   p.m..   Jan.    2S. 

+Draiiiasr — Lewistown.  111. — The  county  has  awarded  the 
contract  to  KEI^O  &  WALLACE.  Lewistown,  for  improve- 
ments to  Otter  Creek  Drainage  District,  at  about  $27,000. 
Bids  were  opened  Jan.  6. 

Cleaalns  Con«I — Lockport,  111.— The  Commissioners  of  the 
Illinois  and  Michigan  Canal.  Lockport.  have  estimated  the 
cost  of  cleaning  out  the  canal  from  Lockport  to  the  mouth  of 
the  Hennepin  Canal,  with  other  improvements,  at   $500,000. 

LrTee  'Work — Mound  City,  111. — Bids  will  be  asked  soon 
bv  the  cltv  for  raising  and  strengthening  levees.  Estimated 
cost,  $40,000.     M.   F.   Browner  is   Mayor. 

Dr«lnaic«— Pittsfield.  111. — Bids  were  received  Dec.  27.  by 
Sny  Island  Levee  District,  of  Pike.  Adams  and  Calhoun  Coun- 
ties, at  Pittsfield.  for  removing  an  old  spoil  bank,  deposi^d 
by  a  dipper  dredge,  requiring  the  removal  of  appri>ximat#>' 
100.000  cu.vd.  The  contract  has  been  awarded  to  R.  5. 
PHELPS,  Carbon  Cliff,  111.,  at  12c.  per  cu.yd. 

+Oitrh — Tuscola.  111. — Bids  were  received  Dec.  19.  by  the 
Commissioners  of  Hayes  Branch  Drainage  District,  Douglas 
County,  at  Modern  Woodmen  Hall.  Tuscola,  for  the  excava- 
tion of  an  open  ditch.  The  contract  has  been  awarded  to 
CHARLES  R.  LEWIS,  Champaign.  111.,  at  11.45c.  The  work 
win   involve   157,900   cu.yd. 

RrtalnlDK  Wall — Portage.  Wis. — The  Portage  Hosiery  Co.. 
Portage,   will   construct   a    retaining  wall. 

DItrh — Eldora.  Iowa — The  Hardin  County  Supervisors  have 
decided  to  construct  a  ditch  for  Silver  Creek  district,  to  cost 
$26,000.      It  will  drain   13.000  acres. 

#Dllrh — Garner.  Iowa — Bids  be  received  by  W.  L.  Pitkin. 
County  Audr..  Garner,  until  noon.  Feb.  1.  for  the  labor  and 
materials  necessary  for  the  construction  of  Drainage  Ditch 
No.    26. 

Drala — Sioux  City.  Iowa — The  County  Board  of  Supervisors 
Is  considering  the  construction  of  a  tile  drain,  to  cost  $60,000. 
E.  E.  Tosmer,  Sioux  City,  is  County  Audr. 


Ditch — Blue  Earth.  Minn. — Bids  will  be  receivd  until 
Jan.  30,  by  J.  L.  Herring,  County  Audr..  Blue  Earth,  for  con- 
structing Judicial  Ditch  No.  4.  requiring  approximately  82,- 
525  ft.  of  tile,  from  6  to  20   in.      Estimated  cost.   $22,792. 

Ditch — Glencoe,  Minn. — Bids  will  be  received  until  Feb.  7. 
by  F.  D.  .Stocking.  County  .\udr..  Glencoe.  for  constructing 
Tile   Ditch  No.   25. 

^Dltchr* — International  Falls.  Minn. — The  contract  has 
been  awarded  to  the  NORTHERN  MINNESOT.X  DRAINAGE 
CO.,  Crookston,  Minn.,  for  digging  Judicial  Ditches  Nos.  1. 
3  and   6. 

+RrtalDlBK  Wall — Two  Harbors.  Minn. — The  contract  has 
been  awarded  to  WHITNEY  BROS.,  Superior,  Wis.,  by  the 
Duluth  &  Iron  Range  R.R.  Co..  for  constructing  a  concrete 
retaining  wall  along  the  shore  bank  of  No.  1  Dock,  at  Two 
Harbors 
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i'rotrrtioB.     Ktc. — Kansas     City.     Mo. — The     citizens, 
ted    to    Issue    $750,000    of    bonds    for    flood    protection 
L    R.   Ash    Is  City   Engr. 


DralaaKc — Newpor 
ntindwyn   Institute  Bl 


(•raiaaalaai — Webster  Groves.  Mo. — The  Congregational 
Church.  Webster  Groves  Is  considering  the  construction  of  a 
two-story  gymnasium,  to  cost  $20,000.  W.  H.  Goodloe  Is  a 
member  of  the  Building  Committee. 

.\rk. — The    .Morgan    Engineering    Co.. 
„    -    .  Bldg..  .Memphis.  Tenn..  has  filed  the  report 

for  Orubbs  Dralnagi-  District  of  Jackson  and  Pomsett  Coun- 
lle».     The  cost   Is  i-stlmated   at    $500,000. 

„  l*T«»  Work — Texarkanii,  Ark. — The  Morgan  Englnei-rlng 
Co..  Ooodwyn  Institute.  .Memphis.  Tenn..  has  estimated  the 
co«t  of  proposed  work  In  Lence  District  No.  3  of  Miller 
County,  at  $200,000.  Contract  will  probably  be  awarded  in 
the    spring. 

,.    ♦"••♦••'•■" Mvln.    Tex.  — HIds    were    received.    Jan.    6.    by    H. 

M  Karrell.  rhn  Hrnxarla  County  Drainage  I>lBtrlct  No.  9.  Al- 
y^A-  '"''  '•""""•u.-tlng  drnlnnge  ditches.  Involving  about  388.- 
700  ru  yd,  of  .-xenvnllnn.  The  rontract  has  been  awarded 
to  the  ARPI.V   DIIEKOINO  CO..   Houston,  Tex. 

.  ♦pilch— Galveston.  Tex —The  contract  has  been  awarded 
'?  '\'|-'  '.'..'V''^  HREDGING  CO..  Houston.  Tex,,  for  con- 
structing  ditches    for   Drainage    District    No.    3.    at    abonl    $30.- 
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Light  and  Fog  Siennl  Bnllding — Portland.  Ore. — Bids  will 
be  received  until  2  p.m..  Feb.  3,  by  the  Lighthouse  Inspector, 
Portland,  for  furnishing  material  and  labor  necessary  for 
the  construction,  erection  and  delivery  of  a  light  and  fog 
signal   building  at   Point   Wilson,    Wash. 

Tunnels — Los  Angeles.  Calif. — The  City  Council  has  author- 
ized the  commencement  of  proceedings  for  the  construction  of 
the  proposed  tunnels.  Homer  Hamlin,  City  Engr..  was  in- 
structed to  prepare  and  present  to  the  Council  plans  and 
specifications  for  the  tunnels,  also  the  necessary  ordinances 
for  the  construction  of  tunnels.  The  proposed  plans  and 
specifications  ^'ill  be  for  a  single-bore  tunnel  at  First  St.  and 
a  single-bore  tunnel  at  Second  St.  The  First  St.  tunnel  will 
extend  from  a  point  between  Broadway  and  Hill  St.  to  Fre- 
mont .\ve. :  the  Second  .St.  tunnel  will  extend  from  Hill  St.  to 
Figueros  St.      Noted  Jan.    9. 

+Boat  Landing — Oakland.  Calif. — The  Park  Directors  have 
awarded  the  contract  to  SORENSON  BROS.,  Oakland,  for  con- 
structing an  ornamental  boat  landing  at  Lake  Merritt,  at 
$17,500. 

Pier — San  Francisco.  Calif. — The  Harbor  Board  has  ap- 
proved plans  and  specifications  for  the  construction  of 
Pier  41  at  the  foot  of  Stockton  St.  The  new  pier  is  to 
be  lOSO  ft.  in  length  on  one  side  and  8S0  ft.  on  the 
other:  200  ft.  wide,  "with  a  spur  track  on  each  side;  concrete 
pillars,  supported  by  wooden  piling,  will  be  ten  feet  apart. 
The  pier  is  to  be  built  at  an  angle  with  the  seawall,  and 
will  act  as  a  breakwater  for  other  docks.  It  is  to  be  an  open 
wharf,   without    roof,    for   handling   heavy   and    bulky   articles. 

+Sean'all — San  Francisco.  Calif. — The  contract  has  been 
awarded  bv  the  Board  of  State  Harbor  Commissioners  to  the 
DANIEL  CONTR.^CTING  CO..  for  constructing  Section  9A 
and  Section  9B  of  the  seawall,  at  $275,700,  and  $220,000  re- 
.spectively.      List   of   bidders   noted  Jan.    16. 

Wliarf — Yarmouth,  N.  S. — The  Canadian  Pacific  Ry.  Co., 
will  construct  a  520-ft.  wharf.  F.  L.  Ellingwood,  Montreal, 
Que.,   is   Supt.   Bldg.      Construction. 

Dredging — Quebec,  Que. — Bids  will  be  received  until  2  p.m., 
Jan.  31,  bv  the  Quebec  Harbor  Commission,  for  the  removal 
of  from  2.500,000  to  5,000.000  cu.yd.  of  materials,  chiefly  sand, 
to  a  depth  of  from  35  to  47  ft.  below  low  water.  Raoul 
Renault    is   Secy.-Treas. 

Flood  Protection  Work — Brantford,  Ont. — The  citizens  have 
voted  to  raise  $15,000  for  flood  protection  work.  T.  Harry 
Jones  is  City  Engr. 

IJrj-dock — Midland.  Ont. — The  by-law  granting  a  bonus 
to  the  Midland  Drydock  Co.  carried  Jan.  6.  The  drydock  com- 
pany will  commence  work  at  once  on  the  construction  of  a 
floating  dock  to  cost  about  $250,000.  and  capable  of  lifting 
the  largest  steamers  on  the  great  lakes. 

Qnay  Waii,  Rock — New  Westminster,  R,  C. — Bids  will  be 
received  until  5  p.m..  Jan.  27,  by  W.  A.  Duncan,  City  Clk.,  for 
the  construction  of  1782  ft.  of  cedar  pile  quay  wall  and  for 
30,000  tons  of  quarry-run  rock.  A.  O.  Powell  is  Harbor  Engr., 
511-14  Westminster  Trust  Bldg.,  New  Westminster. 

Bl  ILDIMiS 

BoHton,  MaHM The  Boston  City  Club  has  had  plans  pre- 
pared for  the  construction  of  an  eight-story  club  house  at 
Somerset  St.  and  Ashburton  Place.  The  estimated  cost  Is 
$200,000.     Newhall   &    Blevins,   9   Park    St..   are   the  Archs. 

Bids  win  be  again  received  for  the  construction  of  the 
Emerson  School.  Prescott  St..  East  Boston,  as  the  lowest  bid 
($76,650)  was  in  excess  of  the  amount  appropriated.  Chas. 
Logue,  120  Boylston  St.,  is  Chn.  School  House  Comn. 

Holyoke.  MaHH. — Eisenwein  &  Johnson,  Archs.,  Buffalo, 
N.  Y,.  are  preparing  plans  for  a  modern  fireproof  hotel,  to  be 
built  at  Maple  and  Suffolk  Sts,.  for  the  Holyoke  Hotel  Co. 
The  building  will  cost  about  $200,000,  and  will  be  110x122  ft. 
Thomas  S.  Chllds  is  Pres.  and  Morton  Hull  Is  Secy. 

+('ambrldKr.  Ma»». — The  contract  for  the  construction  of 
the  WIdener  Memorial  Library  at  Howard  University  has  been 
awarded  to  OEORfJE  F.  PAYNE  &  Cf)..  Philadelphia.  Penn..  at 
$1,260,000.  The  structure  will  be  of  brick  and  limestone, 
270x260   ft. 

Hnvrrhlll,  >laiiH, — Mayor  Moulton  has  requested  the  Legis- 
lature for  authority  to  borrow  $300,000  for  the  erection  of 
two  new  school  buildings,  one  a  30-room  building,  the  other 
a  16-i-oom   building. 

+\Vorcc«tcr.  Maim. — The  following  awards  have  been  made 
for  the  Carnegie  Libraries:  For  Greendale  and  at  South 
Worcester,  to  the  CENTRAL  BCILDINC,  r^o.,  of  58  Front  St- 
and at  Qulnslgamond.  to  JOH.V  J.  I'oWER.  1  Granite  St.  The 
Archs.  are.  for  Greendale  library,  the  L.  W.  Briggs  Co.:  for 
South  Worcester.  Henry  D.  Whitfield,  of  New  York,  N.  Y., 
and  for  Qulnslgamond,   thi-  Fuller  &   Delano   Co. 

F.  W.  Dean.  Arch..  Boston.  Mass..  Is  preparing  plans  for 
a  seven-story  Doctors'  and  Dentists"  ofllce  building,  to  bo 
erected  on  Pi-arl  St.  Maurice  Y.  Readv.  of  Worcester.  Is  at 
the  hi-ad  of  the  project. 

4-Ktonchain,  Maaa. — The  contract  for  a  state  armory  here 
has  been  awarded  to  K.  A.  PRABODY  &  SON,  Lawrence.  Mass. 
The  building  will  be  of  brick,  with  concrete  and  stone  trim- 
mings, and  Is  estimated  to  cost  $B5.000.  Henry  L  Rourkc 
Lowell.   Mass.,   Is  the   Arch. 

Ilartrnril,  Conn. — The  Board  of  Contract  and  Runplv  has 
rece  ved  the  following  bids  for  the  construction  of  an  ex- 
''•njlon     to    the    Munldiml    Building    at     Main    and     Ar<  h    Sts 


York.  N.  Y..  (u)  $SS4,000;  fb)  »«si,OflO.  The  following  'bids 
were  also  reeel%^^d  for  furnishing  and  nlaclng  the  granite 
Tncf  work:  The  Woodbury  Granite  Co..  Hardwick  Vt  »21l>. 
noft:   the   New    Rnglnnd   Granite   Works.   Westerlv     RT'    $1^7^ 
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000.  The  bids  havc^  been  rcfcrr.-d  to  th..  MunUlpul  Hulldliii? 
Commission  and  to  the  arehlteet.s,  Davis  &  UrooltH  I'l  IvViin 
St..  Hartford.     Noted  Dec.   26.  "■  j»k«,    i.>    ..an 

The  Hartford  lilectrlc  LlKht  Co.  Is  plannUiK  the  erection 
of  a  flve-story  building  on  Pearl  St.  The  bulldUiK  will  be 
about  130  ft.  front  and  lUU  ft.  deep.  Allen  &  Collins  Hoston 
Mass.,  are  the  Archs. 

F.  C.  Walz.  Arch.,  247  Putnam  St.,  has  completed  plans 
and  bids  are  belnK  received  tor  a  four-storv  brick  apartment 
block  on  Collins  St.,  between  Myrtle  and  lOdwards  Sts  It  will 
be  104  ft.  on  Collins  St.,  82  ft.  on  Edwards  St.,  and  75  ft  on 
Myrtle    St. 

Wntervllle,  Conn. — The  SpruKUe  School  which  was  rcci'ntly 
destroyed  by  llie  will  be  rebuilt  as  soon  as  the  plana  can  be 
completed    by    Freney   &   Jackson.   Archs.,   51    Leavenworti'    St. 


ed    by    Freney   &   Jack; 
Waterbury.      The    new    bulklliiK    will    be   of   brick,    two 
high,    and    will    cost    about    »fiU,OO0.      E.    ^A^    WIpht    Is    Chili." 'of 
the  building-  committee. 

Provlilenre,  U.  1. — Bids  will  be  received  until  Jan.  31,  by 
the  Young  Mens  Christian  Association,  for  the  constructloii 
of  a  12-story  building  on  Westminster  St.  The  estimated 
cost  Is  $350,000.  Shattuck  &  Hussey,  Chicago,  111.,  are  the 
Archs.      Noted    Oct.    24. 

Buffalo,  N.  Y. — Plans  are  being  prepared  by  the  I.iacka- 
wanna  Steel  Co.  for  a  club  house  for  the  use  of  Its  7000  mi- 
ployes,  to  be  erected  at  its  plant  in  I,ackawanna  Cltv.  on  the 
shore  of  Lake  KIrie,  Just  south  of  Buffalo.  It  will  be' modeled 
after  modern  Y.  M.  C.  A.  buildings. 

^Buffalo,  IV.  Y. — The  City  Council  has  awarded  a  contract 
to  METZ  BROS.,  Builders'  Exchange,  at  $599,235,  lor  the 
construction  of  the  Masten  Park  High  School,  at  Masten 
Park.     It  will  be  a  four-story  structure,  of  brick  and  steel. 

Plans  have  been  prepared  by  Esenwein  &  Johnson.  Archs., 
Ellicott  Square  Bldg.,  and  bids  will  shortly  be  received  for 
the  construction  of  a  three-story  lodge,  of  brick  and  steel,  for 
the  Order  of  Orioles,  East  Eagle  and  Main  Sts.  The  esti- 
mated cost  is  $75,000. 

New  York,  N.  Y. — Plans  have  been  filed  by  E.  H.  Janos 
and  A.  W.  Cordes,  Archs.,  124  West  45th  St.,  for  the  construc- 
tion of  a  three-story  hospital  on  Lafayette  St.,  between  Bond  St. 
and  Shlnbone  Alley,  for  the  Women's  League  tor  Animals.  325 
Lafayette  St.  It  will  be  114x32  ft.  The  estimated  cost  is 
$50,000. 

Tracy,  Swartwout  &  Litchfield,  Archs.,  244  Fifth  Ave.,  have 
filed  plans  for  the  construction  of  alterations  to  the  Webster 
Hotel  at  38  West  45th  St.,  in  order  to  make  It  into  an  office 
building  for  George  W.  Stetson.  The  estimated  cost  is  $50,000. 
Brody,  Adler  &  Koch,  3S  West  32d  St.,  contemplate  the 
erection  of  a  6-story  office  and  loft  building  at  6-8  West  32d 
St.      The  architect   will   soon   be  selected. 

Lawlor  &  Haase.  Archs.,  69  Wall  St.,  are  preparing  plans 
for  a  working  girls'  home  on  120th  St.,  between  Amsterdam 
and  Mornlngside  Aves.,  for  Mrs.  Susan  Devin.  It  will  be  five 
stories    high,    100x75    ft.,    of    brick. 

Plans  have  been  completed  by  Cook  &  Welch,  Archs.,  3 
West  29th  St.,  and  bids  will  soon  be  received  by  them,  for 
the  construction  of  a  three-stoi-y  brick  and  stone  Carnegie 
Library,  to  be  erected  at  535  West  179th  St.,  for  the  New 
York  Public  Library,  Bryant  Park.  The  estimated  cost  is 
$85,000. 

The  Realty  Holding  Co.,  907  Broadway,  has  purchased  the 
plot  at  the  northwest  corner  of  Broadway  and  145th  St.,  upon 
which  it  is  contemplating  the  construction  of  a  12-story 
apartment   house. 

(Boro.  The  Bronx) — The  McAvoy  &  Koester  Construction 
Co.,  926  East  167th  St.,  Is  having  plans  prepared  by  the 
Kreymborg  Architectural  Record  Co.,  1330  Wilkins  Ave.,  for 
the  construction  of  a  flve-story  apartment  house  on  Mohegan 
Ave.,    near    175th    St. 

(Boro.  The  Bronx) — Plans  are  being  prepared  by  C.  B. 
Muyers.  Arch.,  1  Union  Square,  for  the  construction  of  a 
six-story,  brick  and  limestone  apartment  house,  92x60  ft.,  on 
East  167th  St.,  near  Tiffany  St.,  for  Mrs.  Sophy  Gruenstein, 
care  of  B.  Gruenstein,  230  Grand  St.  The  estimated  cost  Is 
$65,000. 

+.4tluntle  City,  N.  J. — The  contract  for  the  construction 
of  the  theater  at  Atlantic  City,  has  been  awarded  to  IRWIN 
&   LEIGHTON,    126    North    12th.    St.      Noted   Dec.    19. 

Bayonne,  N.  J. — The  City  Council  has  voted  to  purchase 
an  entire  central  block  for  the  establishment  of  a  civic 
center.  The  plans  include  the  erection  of  a  city  hall  and 
fire   headquarters. 

Bayonne,  IV.  J. — The  Y.  M.  C.  A.  will  erect  a  brick  building 
at  Broadway  and  3Sth  St.  The  estimated  cost  is  $100,000. 
John  Monroe,  S54  Ave.  A,  and  A.  Herman  Kern,  907  Broadway, 
are   interested. 

Ellxabeth,  N.  J. — F.  F.  Proctor  Jr.,  is  planning  the  erec- 
tion of  a  four-story  office  building  on  Broad  St.,  near  the 
Proctor  Broad   St.   theater.      The  estimated  cost  is   $40,000. 

Irvlngton,  N.  J. — The  lowest  bidder  for  the  construction 
of  the  school  building  on  Augusta  St..  was  the  B.  &  W. 
Concrete  Co.,  Ordway  Bldg.,   Newark,  at  $41,582.  Noted  Jan.   9. 

+l>Iadi8on,  X.  J. — The  general  contract  for  the  construction 
Of  the  dormitory,  for  the  Drew  Theological  Seminary  has 
been  awarded  to  H.  H.  VOUGHT  &  CO.,  340  Madison  Ave.,  New 
York.  N.   Y.      Noted  Sept.   26. 

Metnchen,  N.  J. — At  a  special  election,  the  citizens  voted 
favorably  on  a  proposition  to  acquire  a  site  for  the  erec- 
tion  of   a   school   at   Highland   Park. 

Newark.  IV.  J — Plans  are  feeing  prepared  by  Edward  V. 
Warren,  Arch.,  for  the  construction  of  a  four-story  apart- 
ment house  at  Second  and  Summer  Aves.,  for  Henry  Kolodin. 
The   estimated   cost    is   $65,000. 

Paterson.  IV.  J. — Plans  have  been  prepared  for  the  con- 
struction of  an  apartment  house  on  Van  Houten  St.,  for  Col- 
lier  &  stein.      The   estimated    cost    is   $125,000. 

Plans  are  being  prepared  by  William  T.  Panning.  Arch.. 
Paterson,  for  the  construction  of  an  office  building  at  Main 
and  Van  Hout«n  Sts.,  for  the  A.  J.  Van  Winkle  Hardware 
Co. 

The  City  Council  contemplates  erecting  a  municipal  build- 
ing at  North  10th  St.  and  Belle  Ave.  Lambertus  Touw  is 
Mayor. 


+.Snil«h'ii  l.nniUnit.  N.  J The  Keneral  contract  for  the  con- 
struction of  tlH-  alinMhouHe  at  Smith's  l,andln(f  hiiH  been 
awardid  to  JOII.N'  W.  K.MIORY,  1521  Sansom  St.,  Philadelphia, 
Penn.     Noted  Jan.  2. 

Trrnlon,  .\.  J. — Tho  Pennaylvania  R.H.  la  having  plan* 
prepared  for  the  construction  of  a  frelRht  Htatlon  ut  Tren- 
ton. 

WrMtwooil,  N.  J.— nidH  win  bi-  received  until  Jan.  24,  by 
J.  K.  Ackirman,  Clk.  lid.  of  lOdueutlon,  for  the  conHtruitlon 
of  the  WeHlwood  High  School,  Third  Ave.  and  Mill  Ht.  John 
T.  Rowland,  Jr.,  anil  Frank  Enrich,  Jr.,  are  Archil.,  98  Hip 
Ave.,    Ji-rsey    City. 

+('onflurner,  IVnn. — The  rontraet  has  been  awarded  to  the 
SOUTH  I'UNN  BUILDING  CO..  Unlonlown.  Penn..  for  the  con- 
struction cf  a  three-story  brick  and  concrete  HtoruKe  build- 
ing for  the-  Confluence  Cold  Storage  Co.  The  estimated  cost 
Is  $40,000. 

JohuNlown,  IVnn. — Plans  are  belnK  prepared  by  W.  O. 
Rckles.  Arch.,  Lawrence  Trust  Bldg.,  New  Castle.  Penn.,  for 
the  construction  of  four  additional  stories  to  the  Capital 
Hotel,    Johnstown.      The   estimated    cost    Is    $50,000. 

Latrobe,  Penn. — Plans  are  being  prepared  by  A.  P.  Cooper. 
Arch.,  Unlontown,  Penn.,  for  the  construction  of  the  high 
school,    at    Latrobe.      The    estimated    cost    Is    $126,000. 

I'hllaileliibla,  Penn. — The  Board  of  Education  has  appro- 
priated   $200,000,    for    the    construction    of    a    school    bullcflng. 

The  Penn.  R.R.  Co.  has  purchased  a  site  along  Filbert 
St.,  from  15th  to  20th  St.  for  the  construction  of  a  railroad 
terminal.      A.    S.    Vogt    is    Mech.    Engr..    Phlladelphlu. 

Plans  have  been  prepared  by  A.  E.  Westover,  Arch.,  607 
Keith  Bldg.,  for  the  construction  of  a  theater  at  60th.  and 
Locust  Sts.,  for  the  Garden  Realty  Co.  The  estimated  cost 
Is    $175,000. 

Plans  have  been  prepared  by  the  Reading  Ry.,  for  the 
construction  of  a  terminal  building  and  additional  trackage 
at  1127  Arch  St.  for  the  Philadelphia  &  Reading  Ry.  The 
estimated    cost    is    $750.01)0.      W.    H.    Hunter    is   Ch.    Engr. 

The  Congressional  Committee  on  Public  Buildings  and 
Grounds    is    planning   the    erection    of   a   Custom    House   along 


the 


int. 


ocratic  Association  is  planning  the  erection  of  .a 
club  house  at  Broad  and  W.alnut  Sts.  The  estimated  cost  Is 
$250,000. 

+  PlttMl»urgh,  Penn. — Contracts  for  the  construction  of  an 
addition  to  the  school  building  at  Margaretta  and  Beatty 
Sts..  have  been  awarded  as  follows:  General  contract,  GOLDEN 
&  CRICK,  3512  Fifth  Ave.:  stone  work.  P.  H.  McCANN:  elec- 
tric  work.   MORGENSTEHN   ELECTRIC    CO..    325   Second    Ave. 

PIttHburKb,  Penn. — Pittsburgh  Aerie  No.  76,  Fraternal 
Order  of  Eagles,  will  erect  a  four-story  clubhouse  of  brick 
and  stone  on  the  site  of  the  present  building.  The  esti- 
mated  cost  is  $45,000. 

I'lttsburgh,  Penn. — Plans  are  being  prepared  by  P.  K. 
Helmle,  Arch.,  Brooklyn.  N.  Y.,  for  the  construction  of  an  18- 
story  hotel  on  Smithfleld  St.,  between  Second  and  Third  Aves., 
for    the   Iron    City    Hotel   Co. 

+The  contract  for  the  construction  of  a  three-story  office 
building  at  Smithfleld  St.  and  Oliver  Ave.,  for  the  Hawkins 
Estate  has  been  awarded  to  the  JAMES  L.  STUART  CO.. 
Oliver  Bldg. 

Pittsbnrt;,  Penn. — Janssen  &  Abbott,  Archs.,  Renshaw 
Bldg..  are  preparing  plans  for  the  construction  of  a  six-story, 
30xl00-ft.  building  at  Fifth  Ave.  and  Market  St.,  for  P.  P. 
Nicola,   Farmers'   Bank  Bldg.     The  estimated  cost  Is  $85,000. 

Plans  are  being  prepared  by  Charles  Bickel,  Arch.,  May 
Bldg.,  for  the  construction  of  a  three-story  hotel  on  Grant 
St.,   for  Kaskel  Solomon.      The   estimated   cost   Is   $60,000. 

Wllllamsport.  Penn. — Plans  are  being  prepared  by  E.  E. 
Joralemon,  Arch.,  547  Franklin  St..  Buffalo.  N.  Y.,  for  the 
construction  of  a  four-story  high  school  building,  143x143  ft., 
at  West  Third  and  Susquehanna  Sts.,  for  the  Williamsport 
School   District.      The   estimated   cost   is    $200,000. 

Annapolis,  Md. — The  lowest  bidder  for  the  construction  of 
the  armory  for  the  City  Armory  and  Convention  Hall  Com- 
mission was  D.  M.  ANDREW  CO..  Mt.  Vernon  Ave.  and  26th. 
St.   Baltimore,  Md.,  at  $43,485. 

+  Baltlmore,  Mil. — The  Board  of  Awards,  City  Hall,  award- 
ed the  contract  for  the  construction  of  the  addition  to  School 
99,  to  the  SINGER-PENTZ  CONSTRUCTION  CO.,  Equitable 
Bldg.,    Baltimore   at    $53,852.      Noted   Jan.    9. 

We  are  officially  advised  that  plans  are  being  prepared 
by  Cram,  Goodhue  &  Ferguson.  Archs.,  2  West  47th  St.,  New 
Y'ork,  N.  Y..  for  the  construction  of  a  cathedral  for  the 
Trustees  of  the  Foundation  of  the  Protestant  Episcopal 
Cathedral.      The  final  cost  is  estimated  at  $10,000,000. 

+Lynchbur£r.  Va. — The  contract  has  been  awarded  to 
METZGER  &  WELLS.  Heed  Bldg..  Philadelphia,  Penn.,  for 
the  construction  of  a  ten-storv  bank  and  office  building, 
48x128  ft.  for  the  People's  National  Bank.     Noted  Sept.  12. 

Norfolk,  Va. — Bids  are  being  received  by  Ferguson,  Cal- 
row  &  Taylor,  Archs.,  1024  Royster  Bldg.,  Norfolk,  for  the 
construction  of  a  terminal  arcade  building,  for  the  Ferries 
Co. 

Clarksburg;.  \i'.  Va. — Plans  are  being  prepared  by  W.  B. 
Ittner,  Arch..  Ninth  and  Locust  Sts.,  St.  Louis.  Mo.,  for  the 
construction  of  a  three-storv  school  building  at  Clarkesburg. 
The  estimated  cost  is  $140,000. 

Charlestown.  S.  C. — Plans  are  being  prepared  by  Meyer 
J.  Sturm.  Arch..  116  S.  Michigan  Ave..  Chicago,  for  the  con- 
struction of  a  three-story  and  basement  ward  building  for 
St.   Francis  Xavier  Hospital.      The   estimated  cost  is  $40,000. 

BlrmlnRham.  Ala. — The  Knights  of  Columbus  will  erect  a 
council  building.     The  estimated  cost  is  $75,000. 

Bids  will  be  received  until  Feb.  1.  by  the  Jefferson  County 
Commissioners  for  the  construction  of  an  addition  to  the 
courthouse.  The  estimated  cost  Is  $50,000.  H.  B.  Wheelock, 
is  .\rch.,  Birmingham. 
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Plans  are  being  prepared  by  A.  Von  Herbulis.  Arch..  Kel- 
loee-  Bide..  Washington.  D.  C.  for  the  construction  of  a  hiKh 
school,  and  rectory,  for  St.  Paul's  Parish.  The  estimated  cost 
is  J200.000. 

+De  Kalb.  .MIhh. — The  contract  has  been  awarded  to  HAN- 
COCK &  McARTHUR.  for  the  construction  of  a  courthouse 
at  about   140,000.     Noted   Jan.   9. 

Bellalre,  Ohio — Press  reports  state  that  all  bids  which 
were  received  Jan.  3,  for  the  construction  of  the  city  ho.spital 
have  been  rejected.  The  plans  are  being  revised.  F.  L,. 
Packard.  New  Hayden  Bldg..  Columbus  is  the  Arch.  Noted 
Jan.  9. 

Canton,  Ohio — The  Bockins  Realty  Co..  is  having  Plans 
prepared  for  the  construction  of  a  two-story  theater  build- 
ing to  cost  approximately  $60,000.  C.  Howard  Crane.  1920 
Ford   Bldg.,   Detroit.   Mich.,   is   the  Arch. 

Cleveland,  Ohio — Jacob  Babin.  has  ecquired  a  site  at 
Prospect  Ave.  S.  E.  and  East  Fourth  St.,  and  will  erect  an 
eight-  or  10-storv  mercantile  building  to  cost  approximately 
«150.000. 

Mt.  Vernon,  Ohio — Plans  have  been  completed  for  the 
construction  of  a  new  jail  at  Mt.  Vernon.  The  estimated  cost 
Is  $50,000.     Marrlot,  Allen  &  Hall  are  the  Archs. 

Vevrark,  Ohio — Plans  are  nearing  completion  and  bids 
will  soon  be  asked  for  the  cons'/u^tion  of  the  new  city 
hospital  in  Newark.  F.  L  Packard,  New  Hayden  Bldg.,  Co- 
lumbus,  is   the  Arch. 

IndlanapollH,  Ind.— Plans  have  been  completed  and  bids 
are    being   received   for    remodeling   and   enlarging   the  Union 

^'*Pla"'8  have  been  approved  and  bids  will  be  received  until 
Jan.  28.  for  the  construction  of  a  12-story  addition  to  the 
Hotel  Claypool.  ■William  E.  Russ.  Dayton,  Ohio,  is  the  Arch. 
Henry    W.   Lawrence   Is   the   owner. 

LoKanaport,  Ind.— Herbert  I^  Bass  &  Co.,  Indianapolis, 
Ind.,  havelieen  selected  to  draw  plans  for  the  construction  of 
the  new  high  school  building  at  Uogansport.  The  estimated 
cost  Is  $175,000. 

Detroit,  Mich. — Plans  are  being  prepared  for  the  con- 
struction of  a  12-story  store  building  on  the  north  side  of 
Cadillac  Square,  for  the  Gregory,  Mayer  &  Thorn  Co.  The 
estimated   cost   of  the   structure    is   $250,000. 

brand  Raplda,  .Mich.— Edward  Lowe,  1013  Michigan  Trust 
Bids..  (Jrand  Haplds,  contemplates  the  erection  of  a  10-stor> 
and  basement  office  building  on  the  site  of  the  old  Porter 
Block.     The  estimated  cost  Is   $200,000. 

Plans  are  being  prepared  for  the  construction  of  a  four- 
Btory  and  basement  Masonic  Temple.  The  estimated  cost  Is 
1250.000.  William  E.  Elliott.  Ionia  and  Louis  fets.,  is  Chn. 
Bldg.  Com. 

MnakcKon,  Mich.— The  Elks  contemplate  the  erection  of  a 
lodge    building    In    Muskegon,    to    cost   approximately    $150,000. 

•fPontlac.  Mich. — The  Board  of  Education  has  awarded  the 
eeneral  contract  for  the  construction  of  the  new  high  school 
to  W  H  I.SGRIGr;  &  SON,  Greensburg,  Ind..  at  $155,692.  Per- 
kins. Fellows  &  Hamilton.  6  North  Clark  St.,  Chicago,  111.,  are 
the  Archs. 

Keokok,  Iowa — The  Keokuk  lodges  of  Masons  are  negotiat- 
ing for  the  purchase  of  a  site  for  a  five-story  and  basement 
temple,    to   cost   approximately   $90,000. 

Waterloo,  Iowa — C.  O.  Lamson  has  commissioned  Marshall 
&  Fox,  Chicago,  111.,  to  prepare  plans  for  the  construction  of 
an  .Ight-Btory  hotel  at  Fifth  and  Commercial  Sts.,  Waterloo, 
to  be   known  as   the   Hotel   Russell-Lamson. 

Mt,  Paul,  Minn, — G.  Summers  &  Co.  will  erect  a  warehouse 
at  Woodward  Ave.  and  Grove  St.,  to  cost  approximately 
}1 30,000. 

+I>exlnirton,  Neb, — The  contract  for  the  construction  of  the 
county  court  house  at  Lexington  has  been  awarded  to  the 
PALUS  CITY  CONSTRUCTION  CO.,  Louisville,  Ky.,  at  $90,130. 
W.   P.   Girnandt,   Falrbury,   Is   the    Arch.      Noted   Dec.   12. 

Chinook.  .Mont. — The  County  Commissioners  have  commis- 
sioned George  Shanlcy,  Great  Falls,  Mont.,  to  prepare  plans 
for  the  construction  of  the  new  court  house.  The  esti- 
mated cost  Is  $70,000. 

St.  l,onla.  Mo, — The  Scruggs.  Vandervoort  &  Barney  Dry 
Goods  Co.  plans  to  erect  a  12-Btory  building  on  Locust  St. 
The  estimated  cost  Is  $200,000. 


reports  state  that  the  Monward 
d  will  erect  a  19-8tory 
The    estimated    cost   is 


Nt.  Irfinla.  Mo. — Pres 
Realty  Co.  has  had  plan 
building    at    Broadway    t 

$2.000. oflo. 

Dnilaa,  Trx..7-The  DalluH  Dry  Goods  Co.  contemplates  the 
erection  of  a  lO-story  building  at  Lamar  and  Monroe  Sts. 
J.   R.   CnvannuKh    Is   PreM. 

Denlaon,  Tex, — Plans  for  the  new  high  school  have  been 
submitted  to  the  School  Board.  The  estimated  cost  Is  $100,000. 
A.  O.  Watson.  Austin,  Tex.,  Is  the  Arch. 

Waeo,  Te«. —  J.  W.  RlKglnM  has  purchased  a  site  at  Eighth 
and    ,\uHtln   Sts..   and   will   erect   a   10-story   hotel. 

I.lltir  Roek.  Ark. — H.  K.  Auten  Is  Interested  Id  a  project 
to  irait  II  16-Hlory  building  at  Mnrkhnm  and  Center  Sts. 
OeorKe    H     Mnnn    Is    the    Arch. 

I.lttle  Roek.  Ark. —  Press  reports  state  that  the  Southern 
Trust  ('<>.  Is  Interested  In  the  proposition  to  build  a  new  16- 
■  tory  business  building,  at  Second  and  Center  Sts.,  for  which 
plana  are   Ix-lng   pripand. 

Aatorta,  Ore.^ — The  Hcnndlnavlan-Amerlcan  Rank  will 
erect  a  Iwo-slory  bank  building  at  u  cost  of  $40,000.  It  will 
be  of  relnforct-d  concrete  construction  with  glazed  brick 
and  terra  roltn  exterior.  The  walls  will  be  constructed  to 
stand    two    addlllnnal    stories    If    future    business    demands. 

f  Portland,  Ore.  \  .f.r,ir.i,i  has  been  awarded  to  the 
niNWinniK    con  fO.    for    the    n-slorv   building. 

ZOOxdO   fl  .   lo   h.-   .  Northwesiirn    Fldt-llty   Co.   on 

Morrison     Si      b.i  i  nrt     Seventh     Aves.       Il«    esti- 

mated  <•.«<    l«   I7.'.',      -.     :>^i   J   Doc.    12. 


T.  B.  Wilcox  is  planning  the  erection  of  a  12-story  office 
building  at  West  Park  and  Washington  Sts.  for  the  exclusive 
use  of  physicians.  It  will  be  50x100  ft.,  of  steel  and  terra- 
cotta construction,  and  is  estimated  to  cost  $350,000.  Whidden 
&  Lewis  are  Archs. 

Coronado  Beach,  Calif. — Bids  were  received  as  follows  on 
the  general  contract  for  the  Coronado  high  school;  The 
Wuester  Construction  Co.,  San  Diego,  at  $64,800,  John  Camp- 
bell at  $66,250.  the  W.  M.  Simpson  Construction  Co.  at 
$74,828.  the  John  Simpson  Co.  at  $83,679.  Brenner  &  Decew 
at  $84,950,  Cline  &  O'Brien  at  $110,766.  Quayle  Bros.  & 
Creesy,   Savoy  Theater   Bldg.,   San   Diego,   are   Archs. 

Fresno,   Calif E.    F.    Lacour   and   R.    L.    Pelchin   will    erect 

a  six-story  reinforced-concrete  apartment  house  on  Tulare 
St.,   between   M   and   N    Sts.,    to   cost    approximately    $75,000. 

l,os  Angeles,  Calif. — Edgar  H.  Door  1811  South  Main  .St., 
is  preparing  plans  for  a  four-story  and  basement  brick 
apartment  building  to  be  erected  at  16th  and  Courtland  Sts. 
for  R.  H.  Raphael  and  George  Cohn.  It  will  be  130x130 
ft.,  with  concrete  foundations,  pressed  brick  facing,  art  stone 
trimmings,  tile  and  marble  entrance.  Estimated  cost,  $100,- 
000. 

+A  contract  has  been  awarded  bv  Alexander  Meyer.  214 
South  Broadway,  to  the  B.\RBER- BRADLEY  CONSTRUC- 
TION CO..  1824  East  15th  St..  at  $50,000  for  the  construc- 
tion of  an  eight-story  reinforced  concrete  store  and  loft 
building  at  South  Main  and  South  Spring  Sts.  Norman  P. 
Barber  and   J.   F.   Blee   are   Archs. 

The  Egan  School  of  Dramatic  Arts  is  having  plans  pre- 
pared for  a  three-story  fireproof  theater.  100x120  ft.  to  be 
erected  at  Figueroa  and  Pico  Sts.  It  will  have  steel  frame, 
hollow  tile  partitions,  blue  brick  exterior  with  terra  cotta 
and  stone  trimmings.  Morgan,  Walls  &  Morgan,  Story  Bldg., 
are  Archs. 

H.  V.  Bard  is  having  plans  prepared  for  a  four-story 
apartment  house  to  be  built  on  Hartford  Ave.,  between 
Fourth  and  Fifth  Sts.  It  will  have  108  rooms.  The  con- 
struction will  be  of  brick,  concrete  foundation.  Leonard  L. 
Jones,  F.  W.   Hellraan    Bldg..   is  Arch. 

A.  L.  Hill,  237S  West  22d  St.,  is  planning  to  build  a  five- 
story  hotel  at  West  Sixth  and  Lake  Sts,,  containing  183  rooms. 
It  will  be  96x148  ft.,  with  concrete  foundation  and  steel 
frame.  It  will  cost  about  $125,000.  J.  W.  Chalmers,  Mason 
Bldg..   is  Arch. 

Train  &  Williams,  Exchange  Bldg..  are  completing  plans 
for  a  five-story  and  biisement  reinforced-concrete  apartment 
building  to  be  erected  at  Ninth  and  Alvarado  Sts.,  for  P.  L. 
Aulten. 

+The  Merchants'  Fireproof  Building  Co.  has  awarded  a 
contract  to  the  RAYMOND  STONE  CO.,  781  Lyon  St.,  at  $64,- 
800,  for  the  granite  work  in  the  office  building  it  is  erecting 
at  Sixth  and  Spring  Sts.  WEYMOUTH  CROWELL.  Story 
Bldg..  was  awarded  a  contract  at  $35,700  for  construction  of 
the  concrete  foundation  and  footings  for  the  same  building. 
William    Curlett    &    Son,    Title    Insurance    Bldg..    are    Archs. 

John  C.  Austin  and  W.  C.  Pennell.  Wright  &  Callender 
Bldg..  are  preparing  plans  for  an  11-story  and  basement  hotel 
to  be  erected  on  West  Sixth  St.,  between  Flower  and  Figueroa 
Sts.,  for  Alex.  Mackiegan  and  E.  C.  Ellis,  Story  Bldg.  The 
construction    will    be    of    reinforced    concrete. 

The  Louis  Philips  Estate  has  decided  to  erect  a  modern 
store  and  hotel  building  on  its  property  at  Spring  and  Frank- 
lin Sts.,  which  is  120x218  ft.  There  will  be  stores  and  lobby 
on  the  first  floor,  and  500  rooms  with  private  and  general 
baths  In  the  upper  stories.  The  building  will  be  of  Class  B 
construction.  The  cost  Is  estimated  at  $500,000.  Plans  are 
now  under  consideration  and  the  architect  will  be  announced 
shortly. 

The  Hill  Street  Lot  Co.,  Eugene  Overton.  Secy.,  Wright  & 
Callender  Bldg.,  is  having  plans  prepared  for  a  10-story 
loft  building  on  Hill  between  Second  and  Third  Sts.  It  will 
be  58x165  ft.,  of  reinforced-concrete  construction.  Austin  .fe 
Powell    are    Archs. 

Train  &  Williams,  Exchange  Bldg.,  have  prepared  plans 
for  the  erection  of  a  two-story  and  basement  bric;<  store 
and  hall  building  at  1024-1032  South  Grand  Ave.,  for  A.  T. 
Wells,  of  Pasadena.  It  will  have  coiurete  foundation.  H'Jx. 
154    ft.,    and    the    construction    will    be    structural    steel. 

The  Whltcomb  Investment  Co.,  Consolidated  Realty  Bldg., 
has  completed  arrangements  for  the  erection  of  a  14-story 
office  building  on  West  Sixth  between  Hill  and  Olive  Sts.  for 
the  Building  Owners'  Co.  It  will  be  of  reinforced-concrete 
construction  and  contain  325  offices,  each  with  a  fireproof 
vault.     Thornton  Fitzhugh.   Pacific  Electric  Bldg..   is  Arch. 

Plans  have  been  completed  for  a  seven-story  loft  build- 
ing to  be  erected  at  946  .South  Broadway  for  J.  Kahn.  George 
Mosbacher  and  others.  It  will  be  50x85  ft.,  with  reinforced- 
concrete  frame,  walls  and  floors.  S.  Tllden  Norton,  Title  In- 
surance   Bldg.,    Is   Arch. 

+Oaklaud,  Calif. — Contracts  have  been  awarded  by  the 
Board  of  Education  to  O.  B.  ACKERMAN  &  SON.  First  Na- 
tional Bank  Bldg..  at  $67,000  and  $87,000  respectively  for  the 
construction  of  a  two-story  brick  .school  on  Park  and  Divi- 
sion .Sts.,  and  a  one-story  reinforced  concrete  school  at 
College  and  Shafter  Sts.  J.  J.  Donovan,  Security  Bank 
Bldg.,   Is  City   Arch. 

Sacramento,  Calif. — The  Wells- Fargo  Express  Co.  Is  plan- 
ning the  erection  of  a  new  depot  and  office  at  a  cost  of 
$100,000.  It  win  be  located  north  of  I  St.,  between  Second 
and   Fifth  Sis.,  and  will  be  two  stories,   200x60  ft. 

+Man  DleKo,  Cniif. — A  contract  has  been  awarded  to  the 
P.  O.  ENGSTROM  CO..  Los  Angeles,  at  approximately  $175,000, 
for  the  ereitlon  of  a  10-story  concrete  building  at  907  Fifth 
St..    for   Nathan   Watts.      Noted    Dec.    12. 

.Han  nicKo.  Calif Plans  for  the  California  State  Build- 
ing lit  the  Sun  Dligo  ExpoHJIIon  are  being  prepared  by  B.  G. 
Goodhue,  2  W.  47th  St..  New  York,  N.  Y.  The  structure  Is 
estimated    to    cost    $250,000, 

The  Southi'rn  Title  Guarantee  Co.  Is  planning  to  erect  a 
six-story  ofllre  building  on  Third  St,,  near  D  St,  It  will 
bo  of  reinforced  concrete  construction  throughout.  W.  S. 
Hebbard,   Oriint    Bldg..    Is    Arch. 

+Han  Krnnclaco.  Calif. — The  Pierce  Arrow  Motor  Car  <';o. 
has  awarded  n  contract  to  J.  D.  HANNAH  at  $100,000  for 
the  erictlon  of  ii  four-story  concrete  gurago  on  Ueary  St. 
John  Galen  Howard  Is  Arch. 
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A  Famous    English   C^hain  Suspension 
Bridge 

A  chain  siisju'iision  hnd^v.  which  is  ol'  interest.  I'l-oni 
its  eiigineeriiif;-  rcatuivs  ami  its  picturesquo  location,  is 
the  Clifton  Biidjic,  which  spans  the  River  Avon,  at 
Bristol,  England.  The  river  flows  mainly  through  a 
rolling  country,  but  at  Clil'ton  (a  suburb  of  the  city)  it 
pierces  a  high  rocky  ridge  by  a  gorge  having  vertical 
cliffs  upon  one  side  and  steep  wooded  slo|)cs  on  the  other. 
The  bridge  is  carried  by  cliaiiis  coinposcd  ol'  cyc-bars.  It 
has  a  span  of  702  ft.  '■'<  in.  c.  to  c.  ol'  lowers,  and  its 
floor  is  245  ft.  abo\-c  bigli  water:  the  bci,i:iil  at  low 
water  is  considerably  greater,  as  the  rivci-  has  a  plu'- 
nonienal   tidal    range  ol'  .'Id   tn  :IS    fi .     The  silr   is  oiilv  a 


a  SMS 
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ever, 

stone 
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was  I 
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I  construction  was  coinnKMiccd.    In  1820,  designs  for 

|>ension   bridge  were  submitted   by   I.samlmrd    King- 

iiriinel,  but  these  were  not  accepted.     lu  1813,  how- 

anolhci     design    of    bis    was    accepted.      The    first 

was  cut    with   sonic   ceremony   by   Lady   Kiton,   in 

and    the   foundation   stone   for   the    (irst  abutment 

aid  .\ug.  ar,  lM:!(i.    .\  cai)lc  was  stretched  afross  tin- 

Se|)l.  2(),  I8;i(i,  and  \cnturesome  people  were  hauled 

■;  ill  a  basket  suspended  from  the  cable,  a  small  fee 

charged  for  the  trip.     The  Clifton   (or  ea.st )  abut- 

is  (if  iiij  great  size,  but  owing  to  the  slope  on  the 

side   the    Leigh    (or  west)    abutment   is  a  bold  and 

iig  mass  of  stone  iini.sonry,  as  may  be  seen  from  the 

ipaiiying    views.      This    latter   abutment   was   com- 

I   in    l''^li),  and   ilirii   ihc  towers  were  built,  but  the 


Fig.  1.  Till 


Cl.IKTON   SiSI'llNSION    BHIDGK,  OVEli  THK   T^JTVKIi    AvON.    .\1'    BlIISIOl,.    ICncLAXD 
(Sp.iii,    7112   ft.      Heisht   above    high   water.    ^4.1   ft.) 


short  distance  below  the  cnlrajicc  to  the  docks,  and  as 
there  is  a  very  sharp  bend  in  the  river,  the  channel  has 
been  Widened,  a  roadway  being  cut  in  the  solid  rock  on 
the  west  side,  wdiile  on  the  east  side  a  heavy  retaining 
wall  has  been  built,  as  shown  beyond  the  large  steamer 
in  Fig.  L  There  is  a  railway  also  on  each  side  of  the 
river,  piercing  the  7-ocky  points  by  tunnels  as  shown.  Fig. 
1  is  a  view  of  the  bridge  from  the  river,  and  shows  how 
tile  steep  slope  at  the  right  is  terraced  by  means  of 
heavy  stone  retaining  walls.  Fig.  2  is  a  view  from  the 
higher  ground  along  the  east  end  of  the  bridge. 

The  idea  of  s]>rtnnii]g  the  river  at  this  point  was  con- 
ceived in  the  18th  century  by  an  alderman  named  Vick, 
who  by  his  will  left  -^rjOOO  toward  the  enterprise.  This 
fund  remained  invested  for  some  eighty  years,  when  it 
had  grown  to  about  $-40,000.  Private  and  other  sub- 
scriptions   brought    the    auKmnt    up    to    *ir>o.iioo.    when 


work  was  abandoned   in    IS.")-!,  owing  to  lack  of  funds  to 
undertake  the  su])erstructure. 

The  super.structure  finally  erected  (and  now  in  place) 
was  not  built  for  this  site.  By  a  curious  coincidence  it 
was  the  work  oF  the  same  engineer,  although  he  had  noth- 
ing to  d<)  with  its  removal  to  Bristol,  this  being  under- 
taken after  his  death.  Li  L842,  ifr.  Brunei  had  built 
the  H  ungerford  suspension  bridge  over  the  River  Thames, 
at  London  (Charing  Cross),  but  in  1861  (two  3-cars  after 
his  death),  it  was  decided  to  remove  this  to  make  way  for 
a  new  .structure.  It  was  then  sugge.sfed  that  it  could 
be  utilized  at  Bri-stol.  Li  that  year,  the  present  Clif- 
ton Suspension  Bridge  Co.  was  formed,  and  purchased 
the  chains  and  other  work  of  the  Hungerford  bridge. 
The  material  was  transported  to  Bristol  and  reerected 
on  the  towers  of  the  Clifton  Bridge.  Eight  wire  cables 
carried   a   ])latf(irin   upon   which   the  chains   weii'   nut    to- 
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Fig.  2.    Thk  Ci.ti-TON   Srsi'Kxsinx   Bridge 


gether,  the  bars  \^eiuf^  taken  out  %\  a  car  or  ]ilatl'i)nii 
suspended  from  another  cable.  Tiiis  bri(l<;c  \va.s  opened 
on  Dec.  8,  1864.    iu  total  cost  was  about  $500,000. 

The  towers  are  of  roufjli-faced  jfrav  granite,  pierced 
with  openings  to  reduce  the  wt-ight,  and  having  the 
eoniers  beveled  or  chamfered.  The  towers  have  a  de- 
cided curved  taj)er  to  the  up|)er  part  (which  i.«  of  dresse<l 
stone  anfi  incloses  the  saddle  chambers),  and  the  whole 
appearance  is  verj-  ma.ssive.  The  height  of  the  towers 
above  the  abutments  is  alwut  70  ft.  The  chains  are 
anchored  70  ft.  deep  in  the  solid  rock.  At  about  200  ft. 
from  the  tower  each  chain  pas.se8  over  a  fixed  sa<ldle 
bolted  to  the  wall  of  the  anchorage  tunnel  and  then  e.\- 
tends  at  an  angle  of  l.j°  to  the  anchor  jilate  and  chamber. 

The  chains  are  composed  of  eye-bars  packed  side  by 
side  on  j)ins,  there  being  4200  bars  for  the  two  chains. 
These  bars  are  1  in.  thick,  and  7  in.  deep  in  the  body. 
The  length  of  the  bars  at  the  midille  of  the  chains  (where 
they  are  nearly  horizontal)  is  2»  ft.:  as  (he  inclimitioii 
of  the  cliain  increase.*,  the  length  of  bars  is  iucrea.sed,  so 
that  the  horizontal  projected  length  is  21  ft.  throughout. 
Jn  efTect.  each  of  the  two  chains  is  composed  of  three 
separate  chains,  one  above  the  other,  anri  staggered  .so 
that  the  connecting  pins  have  a  uniform  spacing  of  8  ft., 
as  shown  by  the  ski'ldi  in  Fig.  '.i.  This  is  tlu-  spaiiug  of 
the  vertical  susjH-nsion  rods  which  arc  attached  to  the 
pins.  There  are  i:{2  of  thes<;  rod.s.  1%  in.  diameter,  anrI 
ranging  in  lenfcth  from  :{  ft.  to  (io  ft.  Kach  bar  is  in 
two  parts,  the  larger  one  licing  attached  to  the  chain 
|»in,  and  the  shorter  one  to  a  pin  (ittei!  to  pin-plates 
riveted  to  the  top  ihord  of  thi-  stiffening  girder.  The 
two  parts  have  threaded  i-iuls  and  are  connected  by  long 
threaded  sleeves.  The  wMtiomd  area  of  the  chains  is 
about  4  >0  sq.in.  at  the  c-enter  of  the  span  and  48!)  sq.in. 
at  the  pier«. 

The  slitTening  girders  are  wrought-iron  plate  girders  3 
ft.  deep,  the  up[M-r  part  H<'parating  the  roadway  from  the 
sidewalks.  The  transvers*?  floor  beams  extend  lieynnd  the 
girders  so  as  to  Miipi>ort  the  siilewalk-.     .Additional  stiff- 


ness is  ii  Horded  by  lattice  girders  .57  in.  deep,  which 
serve  as  railings  at  the  outer  edges  of  the  sidewalks.  The 
width  of  the  bridge  is  .31  ft.,  and  the  floor  has  a  camber 
of  18  iu.  at  the  middle  of  the  s\y,m.  The  total  weight  is 
between  1400  and  1500  tons.  The  heaviest  load  allowed 
for  any  vehicle  cro.ssing  the  bridge  is  7  tons.  For  in- 
spection and  painting  the  floor  .system  there  is  a  box 
extending  across  the  full  width  of  the  bridge  and  sus- 
jiended  from  frames  attached  Io  trolleys  with  grooved 
wheels  which  ride  on  top  of  tlie  hand-rails.  There  are 
no  wind  guys,  and  the  bridge  has  been  observed  to  swing 
as  much  as  18  in.  in  very  stormy  weather,  such  as  iu 
southeasterly  gales. 


Floor       L  >  ne 


Vw.  :).    .\imi.\\i)i:mi:n't  ok  Ciiaixs  .\Nn  Suspendkhs  o\ 

TIIIC   ('I.II'TOV    MlillHiK 

The  designer  and  engineer  of  the  bridge.  Isandjard 
Kingdom  Urunel,  was  famous  both  as  a  railway  engineer 
(notai)ly  for  the  construction  of  the  Great  Western  Ry. 
system  of  7-ft.  gage)  and  as  the  designer  of  the  fauujus 
early  steamers,  "Great  Western,"  "(Jreat  Rrilain"  and 
"Great  Eastern."  the  first  two  of  which  sailed  from  the 
port  of  Bristol.  He  died  in  1850.  The  present  consult- 
ing engineer  of  the  bridge  company  is  II.  Howard 
Hum|)lirey,  of  London,  and  (he  resident  inspector  or 
engineer  is  Thomas  Sti'vens. 
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British  Ooinion  on  Railway  Automatic 
Stops 

By   II.   IfA'iNAi;  Wii.sijN* 

Till'  attpiitioii  wliicli  llic  siiliji'cl  111'  auldiiiiilic  Iraiii 
control  is  again  receiving  in  America,  coupleil  witli  in- 
([uiries  from  America  as  to  British  e.\i)eriencc  in  this  di- 
I'cction,  prompts  the  writer  to  I'cview  hrielly  (he  sitini- 
liitn  as  it  appears  to  mic  \ci-sim1  in  the  (•(uiditions  in 
Kiigland  and  having  some  ariiiiiiinliinre  willi  the  alto- 
gether dill'ei-ent  sitnntiiin  to  lie  faced  in  llii'  Vnited 
Stales. 

Except  on  the  electrically  operated  railways  in  Lon- 
don, automatie  train  control  is  not  only  absent  froin 
British  railroads,  hul    it   has  ne\er  lieen  tried  in   reu'idiii- 


Icll,  ihcicliy  indicating  '•clear"  or  "danger,"  i)y  ineniiH 
id'  induced  cmrents  ])icked  iiii  as  the  locomotive  pasHC'<l 
over  certain  magnetic  fields  which  were  varied  to  unit  the 
condition  of  the  fi.ved  signals.  'I'his  sysU-m,  which  was  in 
actual  work  for  some  time  on  a  leading  English  rmiin 
line,  gave  other  indications  Ihaii  tlu's<'.  hut  it  is  to  be 
feared  that  the  <'Ost  was  too  great,  rrobably,  however. 
ihe  characteristic  objection  of  British  railway  officials 
fo  trying  any  new  i<lea  was  ])rincipally  against  its  further 
use.  .\nyway,  Mr.  Boult  told  the  writer  only  a  few 
weeks  ago  that  he  had  drop|)e(l  the  subject. 

Two  other  cab-signal  systems  have  .sinee  been  intro- 
duced and  both  are  in  actual  work  on  main  lines  of  rail- 
way. One  of  these,  known  as  the  ".\udihle,"  is  in  nse 
(111   the  (iiiiii    Western    Ky.,  and,  e.xpc^rimentally,  on   the 


Fig.  1.  "Audible"  System  Fig.  5.   "Ravex"  System 

Figs.  1  and  2.    British  Locomotive  Cab-Sigxal  Contact  Shoes 


work.  There  are  reasons  for  this,  but  before  giving 
them  it  should  be  noted  that  we  have  what  we  consider 
is  the  equivalent — locomotive  cab-signals. 

The  repetition  in  the  locomotive  cab  of  the  signals 
shown  at  the  side  of  the  track  is  a  very  old  idea.  In 
Great  Britain  cab-signals  have  always  been  advocated 
because  of  the  frequency  of  fogs  in  the  winter  months, 
the  density,  inconvenience  and  danger  of  which  can  only 
be  appreciated  by  those  who  have  experienced  them.  In- 
numerable ideas  have  been  submitted,  and  some  tested, 
but  all  the  earlier  ones  were  abandoned  for  one  cause  or 
another.  While  many  had  mechanical  defects,  they  all 
had  one  dangerous  weakness — they  failed  to  give  "clear" 
indications  as  well  as  "danger";  the  non-receipt  of  a 
"danger"  signal,  owing  to  the  failure  of  some  part  of  the 
apparatus,  might  lead  to  an  engineer  assuming  that  a 
"clear"  fixed  signal  was  turned,  if  only  it  could  be  seen. 

Fp  to  about  seven  years  ago  there  was  only  one  sys- 
tem that  in  any  way  approached  the  ideal.  This  was  the 
apparatus  designed  by  W.  S.  Boult  whereby  electrically 
actuated   pointers   were  deflected  to  the  right  or  to  the 

•96.  Hurlingham  Road,  London.  S.  ^'.  England. 


Midland.     The  other,  called  the  "Raven,"  is  to  be  found 
on  the  Xorth  Ea.stern  Ry. 

The  "Audible"  system  was  deseribeil  and  illustrated 
on  p.  36  of  the  first  re]iort  of  the  United  States  Block 
Signal  and  Train  Control  Board;  it  was  mentioned  on 
p.  22  of  the  second  report,  and  on  p.  10  of  the  third,  but 
a  brief  further  description  is  desirable.*  Fixed  on  the 
track  at  the  advance  ("distant")  signal  is  a  metallic 
ramp  and  on  the  engine  is  a  corresponding  shoe  (Fig.  1) 
which,  when  lifted,  opens  a  local  circuit  and  causes  a 
whistle  to  be  blown.  The  ramp  can  be  electrically. con- 
nected to  a  battery  in  the  signal-tower  and  is  switched 
in  by  the  lever  that  works  the  advance  signal,  or,  if  the 
latter  is  not  provided,  then  by  a  special  lever  .so  inter- 
locked that  the  stop  ("home")  signal  for  the  same  direc- 
tion must  have  been  "cleared"  before  the  ramp  i.s 
switched  in.  A  diagram  of  the  electrical  coimections  is 
civen  in  Fig.  3,  from  which  it  will  be  seen  that  if  the 
ramp  is  "dead"  the  raising  of  the  shoe  causes  a  whistle 
to  be  blown.  If,  however,  the  ramp  is  in  the  cabin-battery 
circuit,  the   shoe  picks  up  current  which,   through   the 


•The  earlier  arrangements  were  described  in   Eng.   News., 
May  2,    1907. — Ed. 
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relays,  restrains  the  whistle  and  sounds  a  bell.  A 
whistle  therefore  signifies  "cautiou"  and  a  bell  inditates 
"clear."  To  guard  against  the  ill-effects  of  frost  there 
has  been  attached  to  the  shoe  a  flexible  pipe  from  the 
steam-heat  supply.  Ou  the  (ireat  Western  there  are  35 
engines  fitted  with  the  apparatus,  seven  of  which  have 
also  an  automatic  brake  application  and  there  are  1!)!1 
signaling  ramps.  On  the  ilidland  there  are.  I  believe, 
two  engines  fitted  and  about  a  dozen  ramps. 

The  "Raven"  system  was  also  mentioned  in  the  first 
report  of  the  U.  S.  Block  Signal  and  Train  t'ontrol 
Board,  but  not  in  respect  to  its  present  form.  The  whole 
Richmond  branch  track  of  the  Xortli  Eastern  Ry.  and  all 
the  locomotives  running  thereon  are  equipped.  This  sys- 
tem al.so  has  on  the  locomotive  a  shoe  (Fig.  'i)  which  is 
raised  by  a  ramp  on  the  track  but,  different  from  the 
"Audible"  system,  there  are  at  least  three,  and  .■iometimes 
four  or  more,  ramps.  There  is  a  bell,  but  no  whistle. 
There  is  also  a  visual  indicator,  which  is  deflected  when 
a  "clear"  signal  is  given  and  which  is,  in  addition,  made 
to  show  which  way  the  switch  is  set  when  a  junction  is 
ijeing   approached.      A    rutrnially   dead    ramj)    is   placed. 


Tile  engine  driver,  then,  gets  a  warning,  by  means  of 
ihc  i)ell  ringing  at  tiie  first  ramp,  that  he  is  apjjroacliiug 
an  advance  signal  and  in  450  ft.  or  so,  by  the  bell  stop- 
ping, that  he  is  at  it.  If  the  bell  does  not  again  sound  he 
knows  that  the  line  is  "clear,"  but  if  it  resumes  ringing 
it  is  an  indication  that  the  signals  are  against  him  and 
the  man,  therefore,  gets  his  train  under  control,  pre- 
pared to  stop,  on  ramp  D,  at  the  stop  signal.  Between 
the  ramp  at  the  advance  and  that  at  the  stop  signal  is  an 
intermediate  ramp  ('  which  is  provided  to  intimate  to 
an  engine  driver,  who  may  be  feeling  his  way  in  a  dense 
fog,  whether  any  change  has  been  made  since  he  passed 
the  di.stajit.  The  needle  of  the  visual  indication  must  be 
deflected  when  the  bell  does  not  resume  ringing.  When 
the  engine  gets  to  the  final  signal,  the  driver  gets  an- 
other ramp  E  or  E'.  according  as  to  whether  he  is  ou 
Xo.  1  line  or  on  Xo.  2.  The  line  in  the  diagram.  Fig.  4, 
runs  from  right  to  left  and  the  signals  point  from  the 
track. 

These,  then,  are  the  only  two  cab-signals  in  use  in 
Great  Britain  and,  as  they  give  every  satisfaction,  it  is 
necessary  to  note  why  their  use,  or  the  use  of  some  simi- 
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ttay,  4.'>0  ft.  Iwfore  an  advame  sigtud  is  reached.  When 
the  contact  runs  over  this  ramji  (.1  in  Fig.  4)  the  bell  is 
hturted  and  it  continues  ringing  until  a  .second  ramp  is 
reached  ut  the  advance  signal  it.ielf  (  Fig.  5.  and  h  in 
Fig.  4).  This  ramj)  is  electrically  coniu'cted  to  the 
levcfK  //, //j  working  the  stop  ("home")  signals,  and 
levers  A,Aj  working  the  advance  signals,  which  latter, 
in  accordance  with  Krilish  practice,  are  jdaced  in  ad- 
\nnce  of  the  junction  and  allow  the  signalman  to  let  a 
train,  for  which  the  line  ahead  is  not  clear,  to  get  that 
riuK'h  further  on  its  roail  and  yet  be  under  the  |)ri>tectiiin 
of  the  tower.  I'ldess.  then,  both  //,  and  .1,  arc  at 
"clear"  for  a  train  to  proceed  along  line  .No.  1.  or  //.  and 
/I,  at  "clear"  for  .No.  'i  line,  the  second  ramp  is  also 
dead.  Whenever  the  nhtw  is  raisj-d  by  a  ramp  the  bell 
Mtoptt  ringing  but,  if  the  rnnip  is  not  connected  the  bell 
iitartx  ringiiig  again  imiruMliately  the  shoe  falls  ns  it  leaves 
the  ramp.  If.  however,  the  >4igtials  at  the  tower  are  at 
"clear,"  thr-  ramp  in  c«innected  and.  when  the  shoe  goes 
over,  the  main  m-inapliore  coils  are  energi/ed,  holding  the 
Ih-II  and  preventing  its  ringing  even  although  the  shoe 
has  aKaiii  fallen. 


I.     LocoMorivK  AND  TiiAcK   CiiicriTs;   "Havi-.n" 
Cab-Skjnai,  Systkm 

lar  system,  has  not  been  extended.  The  main  reason  is 
that,  owing  princijjally  to  sniokc-abateinent  legislation 
and  the  use  of  gas  stoves  and  electricity,  there  has  been 
much  less  fog  during  recent  yea  is.  Moreover,  the  present 
system  of  fog-signaling  by  means  of  the  .sectionmen  jiut- 
ting  torpedoes  on  the  rail  when  the  signal  is  against  a 
train,  although  antiquated  and  inconsistent  (inconsistent 
in  that  a  "clear"  sigiuil  is  given  by  the  withdrawal  of  the 
torjiedo)  is  well  handled  and  it  (inds  work  for  the  section- 
men  who  would  otherwise  have  to  go  home,  as  they  are 
not  allowed  to  work  on  the  line  during  fog.  Another 
factor  is  thai  it  is  alnntst  essential  that  any  cab-signal 
system  should  be  universally  adojited.  if  at  all.  The  prac- 
tice of  running  the  trains  of  one  company  over  the  tracks 
of  another  is  so  widely  in  force  that  uniformity  is  almost 
vital.  The  engines  of  some  Knglish  coin|)anies  arc 
ubiquitous.  The  .Midland  trains,  for  instance,  travel  on 
at  least  twenty  other  companies'  lines.  Consiiqiiently,  if 
one  ettiiipany  adojited  cab-signal  system  A,  and  another 
had  system  H,  and  a  thini  (',  it  is  possible  that  some  com- 
panies would  have  to  have  at  least  three  systems  fitted  to 
(heir  loeoinotives. 
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S(i.  r<ir  llic  |ircsciil,  Urilisli  railwMys  are  ■<iiii|)ly 
"iiKirkiii.^  tunc"'  ;iiiil  iiwailiiiu  cvoiits.  In  tlie  lueiintiiiio 
llirir  IS  a  j^Touiiif;-  roiu'  iiiiuiiiji-  (he  iilliciiils,  porliai)s  not 
\cl  prdiioiinciHl,  that  soiiuilliiii;;-  (iii!;lil  lo  In;  ddiic  in  tlu; 
\\:\\  i)\'  liltiiii;  (•ul)-sigiuils  to  locomotives.  IJut  tliis  is  not 
so  iniicli  I'or  use  (luring  fog,  hut  as  an  aid  lo  the  ongi- 
lU'cr  III  all  weathers.  There  ha\c  liccn  several  cases 
where  signals  ha\c  heen  iiiis-rcad  and  a  diavcr  has  tal<cn 
the  signals  governing  one  track  as  a|iplicalile  to  liini  and 
ignored  his  own.  Cah-signals  in  siicli  a  case  would  liaxc 
warned  him  of  his  eri-or.  'i'he  writei-  has  also  recently 
advocated  cah-signals  I'oi-  places  where  speed  has  to  ho 
reduced — not  only  at  cni-\cs.  dravvl)ri(lges,  etc.,  i)iit  also 
whei'c  there  is  a  junction  that  allows  I'm-  unlimited  speed 
in  one  direction  and  restricted  speed   in  the  dtlici.     When 
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the  .signals  for  the  latter  road  were  lowered,  the  cah- 
signal  caution  would  be  given;  if  the  signals  were  ad- 
verse, the  stop  warning  would  he  sounded  in  the  usual 
way. 

If,  then,  cab-signals  have  made  such  little  progress  ui 
Great  Britain,  need  it  be  wondered  that  automatic  train 
oontrol  has  made  no  progress?  While  there  are  few  ob- 
jections to  cab-signals,  there  are  numerous  weighty  ones 
against  automatic  control.  There  is,  first,  our  compara- 
tive freedom  from  accident;  secondly,  the  experience  of 
the  U.  S.  Block  Signal  and  Train  Control  Board  shows 
that  a  perfect  system  is  hard  to  attain.  Then,  if  it  should 
be  found  there  still  are  points  that  the  Board  has  not 
yet  dealt  with,  e.  g.,  shall  the  controlling  apparatus  be  at 
the  distant  or  at  the  home  signal ;  if  at  the  latter,  may 
not  that  be  too  late,  and  if  at  the  distant,  may  not  that  be 
too  soon?  A  third  opposing  factor,  peculiar  to  Great 
Britain,  is  our  light,  unbraked  freight  wagon.  Get  a 
train  of  a  hundred  of  these  going  down  a  steep  grade  and 


lei  the  eii^^inc  brakes  be  8u<ldenly  applied  and  there 
would  he  a  wreck.  Otiier  objectiouH  might  lie  named,  but 
these  are  enough.  Automatic  train  control  is,  tliereforc. 
unknown  in  (ireat  Britain  anri  likely  to  remain  so. 

Jn  conclusion,  the  writer  would  like  to  nuggest  that  in- 
stead of  searching  for  a  pi;rl'ect  control  ttpi)aratiiH. 
American  railroads  might  be  satisfied  to  try  a  lab-sig- 
nal.  The  conditions  to  be  coniplicd  with  are  simibir  and 
many  of  the  objections  to  automatic  control  are  elimi- 
nated, f  admit  that  a  cab-signal  will  not  pull  up  a  train 
if  tb(!  engine  ilriver  had  fallen  dead  but,  surely  and 
I'ortuinitely,  that  is  such  a  rare  event  that  it  need  not. 
enter  into  consideration.  A  cab-signal  will  awaken  at 
man  that  is  asleej),  and  \n\\\  togellun-  one  do/.ing  r)r  with 
wits  "wool-gathering,"  ami  umler  all  conditions  would 
he  of  great  assistance  to  the  engine  driver.  As  applied 
on  some  i)arts  of  the  Great  Western  l{y.,  distant  sigmils 
are  disjienscd  with  and  the  eiiginennin  gets  an  intimation 
as  to  how  the  stop  signal  is  by  a  ramp  fixed  the  regida- 
lion   distance  out — about   "iiott  ft.   from  the  stoj)  signal. 

The  ^liter's  experience  in  .\merica  has  shown  that  the 
climatic  condiiions  then',  while  very  trying,  can  be 
overcome  ami  that,  iiisteail  i>['  wasting  time  and  energy  in 
endeavoring  to  liml  a  perfect  automatic  control,  American 
railway  com])anies  would  he. wise  to  take  the  easier  mid- 
dle course  ami  try  a  cab-signal  to  which,  later,  if  neces- 
sary, train  c(Uitrol  coidd   probably  be  added. 

Fuller  ]iarticulars  of  the  "Audil)le"  system  may  be 
obtained  from  Messrs.  M(  Kenzie  &  Holland,  Ltd.,  'iH 
Victoria  St.,  Westminster,  T^ondrtn,  S.  W.,  and  of  the 
''l?a\en"  system  from  X'incent  L.  Raven,  chief  mechani- 
cal engineer,   .\iiilli    Ivislcrii   Ity.,   I 'ail  ington,  England. 


The  Public  Service  CnminlHMlon  of  Xew  York  (First  Dis- 
iiict).  charged  with  supervision  of  utilitit^s  in  New  York  City, 
in  its  sixth  annual  report  presented  to  the  legislature,  on  Jan. 
13,  grives  the  following'  figures,  showing  the  amazing  volume 
of  earnings  from  the  street  traffic  and  lighting  systems  of 
Xew  York   City: 

•  the  year  1911-12.  the  public  in  New  York  City  paid 
for  ocreet-railway  transportation  $8.'i,684.799.  This  is  equiva- 
lent to  about  $16  per  capita.  For  gas  and  electricity  tor  a 
vear  the  public  paid  $60.581.760 — equal  to  about  $12  per 
capita.  This  makes  a  grand  total  of  $144.266.5.^9  paid  in  the 
city  of  New  York  in  one  year  for  local  transportation,  gas 
and    electricity. 

The  total  number  of  passengers  carried  on  street  and  elec- 
tric railroads  (including  subways  and  elevated  lines)  was 
1.680.914.025.  an  increase  of  77.000.000  passengers  over  the 
preceding  year,  and  an  increase  of  365.000.000  over  the  year 
1907-08.  the  first  year  of  the  Commission.  These  railroads 
used  1666  miles  of  track  and  operated  11.688  passenger  cars. 
More  than  126  miles  of  track  have  been  added  during  the 
life    of   the   Commission. 

The  total  capitalization,  including  capital  stock  and  funded 
debts  outstanding,  of  all  companies  subject  to  the  jurisdiction 
of  the  Commission  amounts  to  $1,104,993,683.  of  which  $691.- 
373,872  applies  to  street  and  electric  railways.  $210,952,600  to 
gas  companies  and  $136,968,751  to  electric  light  and  power 
companies. 

The  number  of  gas  consumers  is  1.286.717.  an  increase  of 
about  50.000  over  the  preceding  vear.  and  of  201.231  over  the 
vear  1908.  The  gas  manufactured  amounted  to  43.297.216.000 
cu.ft.  In  the  same  period  the  electricity  generated  amounted 
to    5S9.77S.573    kilowatt-hours. 

The  Commission  also  has  in  charge  the  extension  of  the 
proposed  transit  subway  system.  The  city  of  Xew  York  up  to 
Dec.  31.  1912,  had  expended  for  rapid  transit  within  the  city 
$87,808,238.  Of  this  total,  $55,625,231  was  spent  upon  the  ex- 
isting subway  and  $32,183,006  has  so  far  been  paid  out  under 
contracts  for  the  construction  of  new  subways  for  the  dual 
system,  namely,  the  Lexington  Ave.  and  Centre  St.  loop  sub- 
ways, in  Manhattan,  and  the  Fourth  Ave.  subway,  in 
Brooklyn. 

It  is  estimated  that  the  city  will  expend  about  $160,000. 
000,  and  the  two  companies  between  them  about  as  much 
more  in  the  construction  and  equipment  of  the  dual  system, 
the  total  expenditure  being  estimated  at  about  $325,000,000. 
When  completed  the  dual  system  will  have  three  times  the 
mileage    of  the  existing  li    es. 

The  total  construction  work  under  contract  on  the  sub- 
way  system   on   Dec.   31,   1912,   was   $71,214,127. 
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Presidents  of  Four  National  Engineering  Societies 


For  the  20th  consecutive  year  we  present  to  our  readers 
portraits  of  the  Presiileuts  of  the  four  great  uatioual  eu- 
gineering  societies,  and  we  print  below  biographies  of 
each  of  them,  prepared  in  each  case  by  some  personal 
friend  who  is  himself  a  well  known  engineer. 

It  is  noteworthy  that  this  year  three  out  of  the  four 
Presidents  of  the  uatioual  engineering  societies  are  en- 
gaged in  the  work  of  engineering  education.  This  is  the 
first  time  in  its  history  that  the  American  Society  of 
Civil  Engineers  has  chosen  a  Professor  of  engineering  as 
its  President.  In  the  American  Society  of  Mechanical 
Engineers  the  only  other  engineering  professors  elected  to 
the  Presidency  have  been  its  fir.<t  President,  the  late  R. 
H.  Thurston  of  Cornell,  elected  in  1880,  F.  R.  Hutton  of 
Columbia,  in  1907  and  Ale.x.  C.  Humphreys  of  Stevens, 
elected  last  year. 

In  the  Institute  of  Mining  Engineers  and  of  Electrical 
Engineers  the  number  of  past  Presidents  chosen  from  the 
ranks  of  the  engineering  professors  is  somewhat  larger. 

While  Professors  Swain  and  Goss  and  Kemp  have  each 
won  enviable  eminence  for  their  work  in  engineering  edu- 
cation, it  is  also  true  that  the  professional  work  of  each 
outside  of  college  walls  has  been  of  even  greater  impor- 
tance in  giving  them  the  distinction  which  has  residted 
in  their  being  honored  with  the  highest  office  within  the 
gift  of  their  professional  as.sociatcs. 

Geo.   F.  Swain,  President  of  the 

American  Society  of  Civil 

Engineers 

By  C.  FinxK  Allkx* 

The  American  Society  of  Civil  Engineers  in  choosing 
its  President  this  year  has,  for  the  first  time,  elected  a 
professor  of  engineering,  for  Professor  Swain  has  at- 
tained, on  the  whole,  greater  distinction  as  an  engineer- 
ing educator  than  in  the  practice  of  his  profession.  His 
selection  as  President,  however,  would  lia\('  been  amply 
justified  either  by  his  standing  as  an  engineer  outside 
of  his  teaching  work  or  becau.se  of  his  faithful  and  effec- 
tive work  within  the  Society. 

George  Fillmore  Swain  was  born  Mar.  2,  18.57,  in  San 
Francisco.  Ilis  ancestors,  however,  came  from  New 
England,  and  of  these  the  Swains  and  Starbucks  were 
among  the  best  known  families  of  Xantuckct  in  its 
prime,  when  whale  fishery  not  only  bred  sturdiness  of 
character,  but  also  brought  prosperity  with  its  many  ad- 
vantagen.  His  father  wixf  a  prominent  citizen  of  San 
Franrisco,  and  was  one  of  its  leading  merrhants.  He 
ficrved  as  President  of  the  Chamber  of  Commerce.  an<1 
was  appointed  SuiMTintendcnt  of  the  Hriinch  Mint  there 
during'  Lincoln's  administratirm.  His  work  at  the  Mint 
called  for  and  developed  a  mathematical  ability  which 
was  uniisiinl  and  the  son's  success  in  this  direction  had 
Home  root  both  in  inheritance  and  in  examitle. 

Young  Swain  received  his  preparation  for  college  at  a 
military  school,  and  the  efTect  of  the  discipline  which 
fioon  with  stich  n  school  may  well  have  had  an  important 
influence  in   forming  habits  of   mind  and   action   which 
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were  elements  in  his  later  success.  He  became  a  student 
at  the  Massachusetts  Institute  of  Technology  at  the  early 
age  of  16,  led  his  class  iu  scholarship  and  served  as  adju- 
tant of  the  military  battalion. 

The  thorough  training  characteristic  of  that  institu- 
tion in  its  turn  could  not  do  otherwise  than  serve  to 
further  develop  the  habits  of  thoroughness  and  of  char- 
acter already  fairly  established.  Among  the  studies  pur- 
sued there,  the  non-professional  course  in  logic,  taught  at 
that  time  by  Prof.  George  IT.  Howison,  inspired  in 
young  Swain  a  taste  for  study  along  that  line,  and  the 
reading  done  in  this  direction  he  has  valued  highly  as 
an  important  part  of  his  training.  He  also  acquired  a 
fondness  for  Shakespeare  and  this  in  connection  with  his 
logic  certainly  helped  not  only  to  clear  thought,  but 
habits  of  clear  expression  which  a  training  in  mathe- 
matics and  science  sometimes  fails  to  secure. 

His  teacher  in  civil  engineering  was  Prof.  John  B. 
Henck,  a  fine  mathematician,  a  strict  and  clear  teacher 
who  demanded  and  received  good  work  from  his  pupils 
and  did  more  than  any  other  member  of  the  early  faculty 
of  "Tech"  to  fix  the  high  standards  of  this  institution. 
His  influence  on  Professor  Swain's  later  teaching  must 
have  been  very  great. 

In  1877,  Swain  received  his  degree  of  "Bachelor  of 
Science"  in  the  course  of  "Civil  and  Topographical 
Engineering."  Xot  satisfied  with  this,  he  spent  three 
years  abroad,  primarily  for  the  study  of  civil  engineering, 
in  which  he  did  fine  work,  but  with  the  added  advantage 
to  him  of  acquiring  a  breadth  of  view  and  experience  in 
life,  a  wide  acquaintance  with  men  of  various  training, 
and  an  opportunity  to  travel,  which  together  formed 
probably  the  most  valuable  feature  of  his  life  abroad,  and 
which  cannot  be  acquireil  from  travel  alone. 

He  studied  at  the  Royal  Polytechnicum  at  Berlin 
under  such  able  masters  as  Winkler,  Goering  and  Hagen. 
specializing  in  bridges  and  structures,  railroads,  and  hy- 
draulics, suijjects  valuable  quite  as  much  for  training  as 
for  knowledge  of  the  work  covered.  Advanced  degrees 
there  were  then  restricted  to  those  who  were  to  enter 
government  service,  so  that  he  received  no  degree,  but 
the  substance  he  secured. 

On  his  return  to  this  country  in  1880,  he  was  em- 
ployed as  a  special  agent  of  the  Census  in  investigating 
water  power  in  connection  with  manufacturing  interests, 
his  field  being  the  Atlantic  slojic.  He  also  spent  some 
time  in  hydraulic  work  in  the  Offices  of  Locks  and  Canals 
at  Lowell,  and  of  the  Essex  Co.  at  Lawrence. 

His  watcr-jtower  work  was  done  under  Gen.  Francis 
.\.  Walker,  Suj)erintcndent  of  the  Census,  who  shortly 
afterward  became  Pri'sidcnt  of  the  Mnssachusetts  Insti- 
tute of  Technology.  He  promptly  recognized  Swain's 
ability  by  appointing  him  instructor  in  civil  engineering. 
Early  promotion  followed  to  the  position  of  assistant 
professor  in  1883  and  a  few  years  later,  in  1887,  he  he- 
iHirie  full  professor  in  charge  of  the  l>epartnient  of  Civil 
Engineering.  Later  the  course  in  Sanitary  Engiiu'cring, 
newly  introduced,  also  came  under  his  direction. 

.Mfhough  placed  in  charge  of  the  Department  of  Civil 
Engineering  at  an  early  age  (for  conservative  BosHju). 
his  success  justified  his  appointment,  and  a  remarkable 
development    followed:   when   he  became  acting  lit'ad  of 
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ihc  (lc'|iiiiliiicnl  III  ISS~,  ho  was  tlio  only  I'lill  professor; 
lliiTc  uiTc  \h\vv  iiislnu-lors  and  urn:  assislaiil.  In  IDO'.l 
lliere  were  in  the  departincnf  Iwi'iily  all  (old;  ten  of 
lliese  were  members  of  the  facully.  In  ISSV  (here  was 
no  department  library  worthy  of  Ihc  nanir;  in  lOOIl  it 
had  become  ])rol)al)ly  the  bcsl  workin;^-  library  of  civil 
I'lifiineerinfi;  in  the  conntry,  and  it  was  dnc  1o  his  cnlhii- 
siasni  and  judf;ment  that  this  was  acconi|)lishc(l. 

While  at  Technology  he  served  for  a  time  as  secretary 
of  the  Society  of  Arts,  connected  with  it,  and  was  also  for 
two  years  secretary  of  the  Technolofjy  Alumni  Associa- 
tion. 

In  l!M)i),  I'rof.  Swain  was  olVcivd  and  acccjitcd  the 
(iordon  McKay  Professorshi))  of  Civil  Enu'ineerinjr  in  the 
(■raduate  School  of  Ap])lied  Science,  Harvard  Uni- 
xcrsity.  An  iniportant  consideration  in  his  acM'ptaneo 
was  his  I'xprcsscd  belief  (hat  this  tcradiiate  school  marked 
an  advance  in  the  status  of  engineering,  putting  it  on 
the  same  basis  as  law  and  medicine,  the  schools  of  which 
for  some  time  had  been  on  a  graduat(>  basis  at  Harvard. 

As  a  teacher,  his  standards  have  been  high.  Ho  has 
demanded  from  his  students  not  only  diligence  and  at- 
tention, but  beyond  that  has  insisted  upon  clear  think- 
ing on  their  part.  His  work  has  been  very  thorough,  of 
a  high  grade,  and  enforced  by  a  steady  drill  in  the  prin- 
ciples of  the  subject.  Here  acquirement  or  an  under- 
standing of  the  subject  in  hand  has  Ikhmi  secondary  to 
clear  thinking  along  the  line  of  work.  lie  taught  many 
sulijects  at  the  Institute  in  the  early  days,  the  important 
course  in  hydraulics  being  for  several  years  in  his  charge. 
Later  he  confined  his  attention  almost  exclusively  to 
structures,  which  he  taught  not  only  to  undergraduate 
students,  but  also  to  the  graduates,  and  he  is  best  known 
in  connection  with  this  line  of  woi'k. 

In  ISili),  men  engaged  in  teaching  engineering  in  the 
I'nited  States  and  Canada  organized  the  Society  for  the 
Promotion  of  Engineering  Education.  Prof.  Swain 
was  the  second  President  of  this  Society,  in  which  he 
took  for  many  years  an  active  part.  His  attitude  toward 
the  work  of  teaching  was  well  defined  in  his  presidential 
address  on  "The  Profession  of  Engineering  Teaching," 
in  which  he  called  attention  to  the  necessity  that  profes- 
sors of  engineering  shonld  cultivate  the  teaching  side, 
however  attractive  the  engineering  side  may  he.  His 
reputati(m  among  the  teachers  of  this  country  has  ])laced 
him  in  the  first  rank. 

He  has  been  for  a  number  of  years  one  of  the  Board  of 
Judges  to  select  names  for  the  Hall  of  Fame  of  N'ew 
York  University,  and  this  university,  in  1906,  conferred 
upon  him  the  honorary  degree  of  LL.D.  lu  1908  he 
was  appointed  by  President  Roo.sevelt  a  member  of  the 
Inland  Waterways  Commission,  and  also  of  the  Con- 
servation Commission.  This  followed  the  hearings  of  a 
Congressional  Committee  upon  the  proposed  Appala- 
chian Forest  Eeserve,  at  which  Prof.  Swain  took  an  im- 
portant ])art. 

His  ]nihlications  include  notes  on  '"Hydraulics"  and 
also  on  ''Structures"  for  the  use  of  his  classes,  which 
have  not  been  given  general  circulation.  The  Journal 
of  the  Franklin  Institute  for  1883  contains  articles  from 
him  on  "Mohr's  Graphical  Theory  of  Earth  Pressures" 
and  on  the  "Applications  of  Virtual  Velocities  to  the 
Determination  of  the  Deflection  and  Stresses  of 
Frames";  in  1887  he  contributed  a  paper  to  the  Ameri- 
can  Society  of  Civil  Engineers  on   the  "Calculation  of 


Stresses  in  Uridges  for  Concentrntcd  liomls,"  n  feat  lire 
of  which  was  the  u.se  of  ''Intlucnce  Ijjnes."  The  two  liixt 
Tuentioned  papers  have  lind  a  very  inat(!rial  elTect  njtoii 
]iresent  practice  in  structural  c(iMi|>i]tationR  and  investi- 
gations. He  has  been  active  in  contributing  to  various 
society  i)ai)ers,  and  nniny  ollicinl  reports  have  been  made 
bv  liini.  sometimes  individually,  sometimes  as  one  of  a 
bi.ard. 

.\s  an  engineer,  and  as  an  ollicial  in  connection  with 
engineering  work,  he  has  had  a  large  and  suc(*ssfui  ex- 
]ierieiiee.  His  (ir.st  o])portunity  came  in  1HS7,  at  the 
time  of  the  failure  of  the  Hus.sey  Bridge,  lu^ar  Forest 
Hills,  I'.oslon.  \t  the  investigation  which  followed,  the 
quality  of  his  training  and  his  ability  to  analyse  the 
causes  of  the  accident  so  impres.sed  the  Railroad  Com- 
mission that  he  was  a])pointed  the  first  expert  engineer 
of  the  Commission  umler  a  law  newly  passed,  an  office 
which  he  has  continuously  and  satisfactorily  fdled  and 
now  holds;  an  ofTice  for  which  he  is  well  fitted  and  which 
has  yielded  him  a  rare  experience.  The  necessary 
changes  and  reforms  in  railroad-bridge  practice  in  the 
state  were  secured  quietly  and  with  avoidance  of  ostenta- 
tious ])ublicity. 

In  1894,  the  Boston  Transit  Commission  was  organ- 
ized to  construct  the  Boston  subways;  Prof.  Swain  wa.s 
one  of  the  first  commissioners  api)ointed,  and  is  now 
the  sole  remaining  member  of  the  original  board.  The 
work  w-as  without  ])recedent  in  this  country,  was  well  car- 
ried out,  and  within  the  original  estimates.  The  tunnel 
under  Boston  Harbor  to  East  Boston  was  a  part  of  the 
work  of  this  Commission,  as  Avas  also  the  Charlestown 
Bridge.  At  the  ])resent  time  the  expenditure  under  this 
Commission  lias  been  in  exce.ss  of  $18,000,000. 

In  eonneition  with  architectural  construction,  he  wa.s 
employed  upon  the  large  extension  of  the  State  House  at 
Boston,  and  upon  many  other  works,  some  of  which 
offered  unusual  problems.  He  has  been  consulting  and 
designing  engineer  for  a  number  of  bridges,  movable  as 
well  as  fixed,  an  unusual  case  being  the  reconstruction  of 
the  old  chain  suspension  bridge  at  Xewburyport  as  a 
stiffened  cable  suspension  bridge  with  a  hinge  at  the  cen- 
ter, and  with  rein  forced -concrete  towers. 

He  has  served  u])on  a  number  of  Commissions  to  fix 
the  method  of  elimiiniting  grade  crossings  of  highways 
with  steam  railroads,  those  at  Worcester,  Taunton,  Xew- 
ton  and  Waltham  being  among  the  most  important.  He 
was  a  member  of  the  Commission  to  revise  the  building 
laws  of  Boston.  Ho  has  also  frequently  been  called  upon 
as  an  expert  in  court  cases,  not  only  in  Massaehu.setts, 
biit  elsewhere. 

Quite  recently  Prof.  Swain  served  as  expert  for  the 
Commission  on  validation  of  the  assets  and  liabilities  of 
the  Xew^  York,  Xew  Haven  &  Hartford  R.R.  This  in- 
volved appraisals  of  properties  and  securities  held  by  the 
railroads,  a  physical  valuation,  a  consideration  of  eco- 
nomic prol)lems,  and  a  critical  examination  of  books. 
This  has  been  followed  by  similar  valuations  of  other 
roads,  iioth  large  and  small.  As  late  as  1912  he  served 
the  Chicago  Elevated  Railw^ays  as  their  expert  in  a  valua- 
tion of  their  properties.  Alto.gether  these  valuations  suru 
up  to  many  hundreds  of  millions  of  dollars. 

He  has  been  a  member  of  many  engineering  societies, 
among  them  the  Boston  Society  of  Civil  Engineers,  of 
which  he  has  been  President;  the  American  Society  of 
Mechanical   Engineers,    the   Institution    of    Civil    Engi- 
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neers  of  Great  Britain,  the  Canadian  Society  of  Civil 
Engineers,  the  Society  of  Engineers  of  Hannover.  Ger- 
manv,  the  Ameriiau  Railway  Engineering  Association, 
the  American  Society  for  Testing  Materials,  the  Xew 
England  Water-Works  Association,  the  Xew  England 
Bailroad  Club,  the  American  Academy  of  Arts  and  Sci- 
ences, and  the  American  A.^sociation  for  the  Advance- 
ment of  Scienc-e.  of  which  he  has  been  a  Vice-President. 

He  has  long  lM?en  a  pronounced  i)eliever  in  the  ad- 
vantage to  engineers  of  as.<ociating  more  largely  with 
business  and  professional  men  not  engineers.  His  presi- 
dential address  to  the  Boston  Society  of  Engineers  dealt 
with  this  subject;  and  consi.stently  he  is  a  member  in 
Bo.ston  of  the  Union  Club,  a  general  social  organization  : 
the  St.  Botoiph  Club,  where  literary  or  similar  qualifica- 
tion is  nec-es.sary ;  and  the  Commercial  Club,  whose  name 
indicates  its  business  character. 

Prof.  Swain  has  a  fine  library,  is  fond  of  reading 
along  varied  lines,  and  reads  German  and  French  freely, 
not  only  for  engineering  piirpo.-^cs.  but  for  their  litera- 
ture. He  has  been  twice  married,  first  to  Katherine  K. 
Wheeler,  and  second  to  Mary  H.  liord.  of  Salem,  who  is 
pleasantly  known  to  many  members  of  the  Society. 

His  success  may  be  attributed  in  part  to  inherited 
ability  and  fine  environment,  at  home  and  at  school,  both 
here  and  abroad:  a  training  cxteiKled  beyond  that  secured 
by  most  of  his  fellows:  an  orderly  habit  in  his  work  and 
economy  of  effort,  avoiding  waste:  a  faculty  for  clear 
thought  and  dear  exjjrcssion :  a  remarkable  capacity  for 
hard,  rajiid  and  concentrated  work,  together  with  an  a])- 
preciation  of  short  cuts  and  effective  methods. 

Prof.  Swain  long  since  remarked  that  activity  in 
the  Society  should  precede  rather  than  follow  election 
to  ofTice.  By  his  own  stanilard.  he  qualifies  well.  Aside 
from  pajiers  and  discussions  in  ISft.'?.  he  translated  from 
the  German  a  paper  for  the  Society  on  "Railway  Sig- 
naling": he  was.  back  in  1HS7.  a  member  of  the  Com- 
mittee on  Compressive  Strength  of  Cements,  was  Chair- 
man for  some  time  of  the  Committee  on  Tests  of  Ce- 
moiits  dating  from  iHiil.  and  was  also  a  member  of  the 
Committee  on  Columns  a|>|)ointed  after  the  failure  of  the 
Quebec  Bridge.  Some  of  this  committee  work  com- 
bined well  with  similar  c-ommittee  work  of  the  Coin- 
mitt*-*  on  Cement  of  the  Society  for  the  Testing  of  Ma- 
terials, and  the  Committee  on  Ma.sonry  of  the  American 
Railway  Asswiation.  He  has  sened  as  a  Director  of  the 
American  Society  of  Civil  Kngineers.  ami  later  as  its 
Vici'-President.  and  has  been  an  influential  member  of 
the  lM>ard  of  government.  He  made  a  most  excellent 
presiding  oHic<'r  for  the  Boston  Society  of  Civil  Engi- 
neers, and  for  the  Society  for  the  Promotion  of  Engi- 
iiwring  Education,  and  he  is  therefipre.  bv  experience 
and  natural  qualifications,  uniismdiy  well  (pialified  1o 
a«Kume  the  ilnties  of  I'resident  of  the  .\merican  Society 
of  <  'i\  il   EiiL'inrtT-. 


Tlail.'  r  ft.r  Ih.-  K<nil.-r«  ..r  llir  rnnamn  I  nnal  a|i|il  •iiiih 
walU  li>  Ih^  lo.  kii,  wliliti  w.f  il.'HirilM-il  In  ..ur  Ikhik-  of  Nov 
».  I»I1.  haa  arrlvi-d  on  th.-  ImhtnuH.  and  wMl  !>••  (D'ati-d  with 
prvarrvallvr  tM-forc  It  l«  Inatallid.  In  uH  661.312  ft.  b.  m..  In 
■  tlrKii  I2xl«  In.,  and  l<>  ft  lonK.  will  hi-  ri'<|ulr<-d.  and  thi' 
nr»t  Rhl|im>'nl  I*  about  20n,0iMi  ft  At  th<-  timi-  the  di-iilirnii 
werf  made  II  waa  Ihf  Inli-nllon  lo  uii<-  r>ak  for  thla  piiriioai'. 
but  Ihv  roal  of  both  oak  and  y<-llow  pln»  wax  ho  irri-at  thai 
bid*  wt-r*  aakrd  Ini-ludInK  KotiKlaN  fir.  Thin  wood  haM  hi-fn 
■rlrrlpd  at  a  prln-  of  IJ4.J0  a  thuuannd  board  tfvt.  Thi- 
rllmali*  and  Inm-cta  In  Panama  orr  Vi-ry  dfatructlvc  lo  wood, 
ao  II  will   bp  irratpd  wllh  a  iirravrvatlvc. 


W.   F.  M.  Goss,  President  of  the 
American  Society  of  Mechani- 
cal Engineers 

]}y  G.  M.  Basfoed* 

III  electing  Dr.  W.  F.  M.  Goss  as  its  President,  the 
American  Society  of  Mechanical  Engineers  honors  liini. 
but  also  brings  honor  to  itself  because  of  his  accomplish- 
ments in  engineering. 

Dr.  Go.ss  was  born  in  Barnstable.  Ma.ss..  in  1859.  At 
tiie  Massachusetts  Institute  of  Technology,  in  ISTT.  he 
entered  the  then  recently  established  mechanic  arts 
cour.se,  and  two  years  later  began  the  development  of  a 
similar  course  in  mechanic  arts  at  Purdue  University, 
Lafayette,  Tud.  He  began  with  a  class  of  five  students. 
For  ten  years  he  was  occupied  in  building  up  this  course 
and  in  preparing  for  a  larger  development  at  Purdue. 
As  Professor  of  Practical  Mechanics  he  became  an  im- 
portant factor  in  influencing  the  introduction  of  new 
methods  in  technical  education  throughout  the  middle 
\\'est.  This  was  pioneer  work  iu  a  period  when  a  Pro- 
fessor of  Practical  Mechanics  could  exert  great  influence 
over  thought  in  the  educational  world.  Wlien  he  began 
there  was  no  college  west  of  the  Allegheny  Mountains 
giving  systematic  courses  in  shop  practice.  From  this 
small  beginning.  Dr.  Goss  developed  the  reputation  of 
Purdue  as  a  .school  of  engineering,  to  a  point  which  gave 
the  university  and  himself  an  international  reputation. 
He  approached  the  education  of  engineers  as  a  modern 
problem,  which  to  a  large  extent  explains  his  great 
success. 

The  les.son  of  Goss  and  Purdue  is  an  important  one  for 
engineering  educators  to  learn.  His  aciiievement  at 
Purdue  with  what  .seem  to  have  been  entirely  inadequate 
resources  is  certainly  a  most  remarkable  one.  What  he 
lacked  at  fir.<t  in  facilities  he  more  than  made  np  by  the 
definiteness  of  his  methods.  Then  he  acquired  the  de- 
sired facilities  and  used  them  effectively. 

He  has  always  had  the  confidence  of  fnany  men  in  high 
))ositions  iu  engineering,  manufacturing  an<l  transporta- 
tion fields.  This  confidence  was  based  upon  iiis  i)erson- 
ality.  his  ability  and  his  sound  judgment.  Thus  he  e.stab- 
lished  and  maintained  close  contact  with  problems  of 
engineers.  His  opinions  and  advice  are  .sought  in  many 
pha.ses  of  engineering  development,  particularly  in  rail- 
road lines.  It  is  given  to  few  educators  to  stand  as  close 
to  leading  men  in  his  field  of  endeavor  as  Dr.  Goss  does 
to  the  railroad  men.    They  claini  him  as  their  own. 

In  building  up  his  educational  methods  he  used  re- 
search work  nio.st  effectively.  While  his  efforts  were  well 
balanced,  the  most  important  results  were  obtained 
through  investigations  concerning  the  locomotive  and 
other  railroarl  problems.  The  conndcnee  and  high  esteem 
in  which  he  is  held  by  railroad  ollicials  is  iiidi<'ated  by  the 
location  at  Purdue  f)f  the  ofliicial  experimental  testing 
equiiuiieiit  of  the  Master  Car  litiilders'  .Association. 

Until  the  building  at  Purdue  of  the  first  stationary 
locomotive-testing  plant,  all  data  iijion  the  performance 
of  the  locomotive  had  been  taken  in  road  service  and 
were  of  very  limited  \alue.  really  of  no  scientific  value. 
This  was  becan.se  in  road  service  it  is  imi>ossiblc  to  obtain 
uniform  or  stable  conditions,  and  such  conditions  are 
essential    in   scientific  research.      By   use  of  this   testing 

*AiiHlHtanl  to  Pffaldcnt.  Amrrlcan  Locomotive  Co.,  So 
Churih  81..  New  York   City. 
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as  I'liiin  a  slal  idiiarv-cii.uiiic  plaiil,  willi  well  liMiiicil  iis- 
sistants  and  liis  students,  lip  l)r(iu,i;lit  (lut  Tads  wliieli  were 
of  ^M'eat  value  and  which  befian  tlie  dcveiopniont  of  scieii- 
tilic  knowlediic  oi'  tiic  locoiiiolivc,  ri'siiltini;  in  chanf^inj; 
the  pnihleni  of  locomotive  desiirn  from  oiii'  based  ii]ion 
ju(lp;nient  and  pxiteriemc.  to  one  based  u]>on  scientilic 
principles.  The  \alualile  worls  now  liein^j  done  on  the 
Altooiia  ti'stinii;  plant  of  the  I'ennsyh  ania  IM!.,  and  that 
done  by  other  progressive  students  of  the  locomotive 
would  undoubtedly  have  been  .ureatly  delayed  if  (ioss 
had  not  built  his   I'urdne  testiiit;'  plant  when  he  ilid. 

From  the  Purdue  plant  caiue  the  first  exact  data  ctm- 
cerninj;  relation  between  coiidiustion  and  grate  areas  of 
locomotives,  concerning  tlie  capacity  of  the  locomotive 
boiler  at  varying  rales  of  combustion,  the  dynamic  elfeci 
of  counter-balance  weights,  the  relative  values  of  high- 
and  low-steam  pressures,  the  eifectiveness  and  economy 
of  superheated  steam,  and  many  other  important  sub- 
jects. The  researches  in  higli-steam  pressures  and  super- 
heated steam  were  conducted  for  the  Cai-negie  Institu- 
tion of  Washington,  and  the  ri>sults  were  published  li\-  the 
Institution. 

The  ProcevdiiKjs  of  the  .Vniei'ieaii  Society  of  Mechani- 
cal Engineers,  of  which  Dr.  (ioss  has  been  a  memlier 
for  many  years;  the  records  of  the  Master  Mechanics'  and 
^faster  Car  Builders'  Associations,  and  other  railroad  or- 
ganizations, contain  reports  of  his  research  work  which 
in  them.selves  constitute  a  great  achievement.  His  best 
known  books  are  those  on  "Locomotive  Performance"  and 
"Locomotive  Sparks." 

Dr.  Goss  does  not  end  his  research  w'ith  the  experi- 
ments themselves,  but  combines  conscientious,  thorough 
investigation  with  a  remarkably  clear-minded,  j\idicial 
study  of  the  results  and  conservative  judgment  as  to  their 
exact  value  and  usefulness.  He  has  a  rare  faculty  of 
sorting  out  from  a  bewildering  maze  of  figures  those 
which  lead  to  practical  conclusions,  and  he  always  jnits 
the  results  of  his  work  in  .concise  and  )3erfectly  definite 
form  for  engineers  to  use. 

His  observations  of  European  eiiginecriiig  develojiment. 
resulting  from  several  extended  trips  aln-oad,  are  exceed- 
ingly important  from  an  engineering  standpoint,  whicli 
renders  them  all  the  more  valuable  from  an  educational 
standpoint. 

In  LS88  he  was  given  the  degree  of  ilaster  of  Arts  by 
Waliash  College,  and  in  li>04  he  was  honored  with  the  de- 
gree of  Doctor  of  Engineering  by  the  LTniversity  of 
Illinois.  He  was  further  honored  by  appointment  on  the 
Xational  Advisory  Board  on  Fuels  and  Structural  Ma- 
terials and  was  a  member  of  the  Jury  of  Awards  in  the 
Transportation  Department  of  the  AVoi'ld's  Fail-  at 
Chicago. 

In  1907  he  was  appointed  Dean  of  the  College  of  Engi- 
neering of  the  University  of  Illinois  and  made  a  member 
of  the  council  of  that  university,  charged  w-ith  the  ad- 
ministration of  university  affairs.  For  about  twenty 
years  he  had  been  engaged  in  the  development  of  ad- 
vanced engineering  work  at  Purdue,  and  he  is  now  con- 
tributing to  a  further  development  in  the  same  direction 
in  a  larger  field.  To  him  is  intrusted  the  problem  of 
bringing  the  College  of  Engineering  up  to  its  place  in 
the  high  standard  which  has  been  set  by  the  University 
of  Illinois  for  its  future  development. 

He  undertakes  this  as  in  itself  an  engineering  prob- 


lem. III!  desires  his  profesHors  to  l)o  the  iiiglicst  iinlhori- 
lies  in  their  various  fields,  believing  tlmt.  if  their  opinionH 
anil  advice  are  sought  for  by  men  of  iilfairs,  they  will  be 
the  better  teachers.  He  is  making  great  progresH  in  this 
direction.  As  a  side  light  on  his  plans  and  the  support 
he  receives,  he  has  cloid)led  the  salary  account  of  (he  Col- 
lege of  l';ngineering  in  five  years.  He  is  building  up  a 
strong  teaching  slalf.  lie  has  planH  on  a  large  hchI(!  for 
activities  of  the  engineering  ex|ieriment  station  of  the 
I'niversity  and  for  the  dissemination  of  engineering  in- 
formation. 

His  work  has  always  been  largely  a  per.sonal  one  in 
ihal  he  has  not  lu^en  unduly  bound  by  traditions  or  prece- 
dent, and  he  has  been  singularly  free  from  fear  of  criti- 
cism. Few  men  have  had  as  large  a  share  in  the  ])rogress 
of  (eehnical  education  as  he  has  had,  anil  few  have  made 
as  strong  an  imjiress  upon  it.  He  is  far  sighted,  enthusi- 
astic and  keenly  alive  to  the  demands  which  may  rea- 
sonably be  made  upon  the  college  and  to  its  opportuni- 
ties for  service  and  advancement.  Those  characteri.stics 
which  make  him  successful  as  an  educator  and  adminis- 
trator ]iromi.se  a  successful,  ])rogressivo  administration  as 
President  of  the  .Vmerican  Society  of  Mechanical  Engi- 
nei'i's. 

James  Furman  Kemp,  Piesidcnt,  Amer- 
ican Institute  of  Mining  Engineers 

By    Fit.wK    I).  .\iJ.\Ms* 

There  is  probably  no  one  who  is  more  widely  known 
among  the  mining  fraternity  of  the  Xorth  American 
continent  than  J.  F.  Kemp,  and  there  is  certainly  no 
one  who  is  more  highly  esteemed  or  whose  name  calls 
forth  more  wides])read  exjiressions  of  respect  and  admira- 
tion. 

lie  was  born  at  New  "^'ork,  in  l.S.jll.  During  his  pre- 
liminary years  at  school,  his  purely  academic  studies 
were  supplemented  by  much  outdoor  training,  received 
during  summers  spent  in  hunting,  fi.shing  and  in  other 
woodland  crafts,  wliich  has  proved  of  much  service  to  him 
in  bis  subsequent  career.  He  entered  Amherst  College 
and  was  there  drawn  to  the  study  of  geology  by  Prof.  B. 
K.  Emenson.  The  contagious  enthusiasm  of  Prof.  Emer- 
son has  exercised  a  most  important  and  widespread  influ- 
ence on  Xorth  American  geology,  for  in  addition  to  the 
many  valuable  contributions  made  to  the  science  by  Prof. 
Emerson  himself,  he  has  inspired  an  extraordinary  num- 
ber of  young  men  with  a  love  for  this  science  who,  leav- 
ing his  class-room,  have  risen  to  prominence  in  every 
branch  of  geological  studies  and  now  occupy  many  of 
the  most  important  positions  in  geology  and  in  mining  in 
the  country. 

On  graduating  from  Amherst  in  188L  Mr.  Kemp,  at- 
tracted by  the  great  reputation  of  Dr.  J.  S.  Xewbcrry, 
of  the  Columbia  School  of  Mines,  who  was  at  that  time 
almost  the  only  teacher  of  economic  geolog}'  in  the 
United  States,  entered  Columbia  as  a  student  in  the 
course  of. Mining  Engineering  and  completed  his  course 
for  the  degree  of  Engineer  of  Mines  in  1884.  AVhile  fol- 
lowing this  cour.se  he  gave  special  attention  to  the  subject 
of  practical  geology  and,  during  his  summers,  visited 
several  of  the  great  mining  camps  in  the  Lake  Superior 
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region  and  iu  Colorado.  Upon  graduation,  lie  secured  a 
p<x*itiou  with  the  Rand  Drill  Co.,  but  later  returned  to 
Columbia,  where  for  a  time  he  acted  as  assistant  to  Prof. 
Xewbern,-.  He  subsequently  went  to  the  University  of 
Munich  "for  graduate  study,  but  returned  to  America  in 
1886  to  become  instructor  in  geology  at  Cornell  Uni- 
versity. He  was  promoted  to  the  position  of  a;»sistant 
professor  at  that  university  in  1S88.  In  1891,  however. 
Prof.  Xewberr/s  health  had  failed,  and  Prof.  Kemp 
was  called  to  Columbia  as  adjunct  professor  of  geology. 
In  the  following  year  he  was  appointed  to  the  full  pro- 
fes.-;orship  in  that  .science,  and  has  been  the  head  of  the 
Department  of  Geology  at  Columbia  University  since  that 
time.  Under  his  able  leadership  and  administration. 
Columbia  has  been  one  of  the  greatest  centers  of  geologi- 
cal study  in  the  United  States,  attracting  a  large  num- 
ber of  students,  not  only  from  all  parts  of  the  United 
States  itself,  but  from  many  foreign  countries.  The 
original  staff  of  one  profes.sor  with  an  assistant  at  the 
time  of  Prof.  Kemp's  appointment,  has  grown  with  the 
increase  of  the  number  of  students  and  now  consists  of 
four  professors,  a  curator  and  three  assistants. 

Throughout  his  career  Dr.  Kemp  has  paid  especial 
attention  to  the  appIi<'ation  of  geology  to  mining,  and 
especially  the  relation  of  that  science  to  ore  deposits.  His 
book  on  the  ore  deposits  of  the  United  States  and  Canada 
is  used  as  a  te.vt  in  every  mining  school  in  Xortli  Amer- 
ica. In  pursuing  his  varied  studies.  Dr.  Kemp  has  trav- 
eled very  extensively  an<l  made  special  investigations  in 
all  the  mining  regions  of  the  United  States:  he  has  also 
made  three  visits  to  Mexico  and  many  to  the  Dominion 
of  Canada,  and  has  visited  most  of  the  more  impiirl- 
ant  mining  districts  of  Europe.  is  work  on  the 
iron  ores  of  the  Adirondack  ^fountains  may  be  esi)eci- 
ally  mentioned,  as  well  as  tlie  numerous  and  very  im- 
portant contributions  which  he  ha.s  made  to  our  knowl- 
edge of  the  development  of  ore  deposits  in  contact  zones 
and  elsewhere,  through  the  action  of  magmatic  waters. 
His  views  u|)on  the  role  played  by  magtnatic  waters  in 
volcanic  action  have  received  a  very  brilliant  and  striking 
confirmation  frtini  the  recent  researches  at  Hawaii  of  i)r. 
A.  L.  Day,  of  the  Carnegie  Institute,  the  results  of  which 
have  just  l)een  announced  at  the  last  meeting  of  the 
Geological  Society  of  America  at  Xew  Haven.  His  pa- 
fters  published  in  various  scientific  journals  and  maga- 
zines niimlKT  clo.st!  ii|>on  one  hundred  titles.  Prof.  Kemp 
ri-ceived  the  degree  of  Doctor  of  Science,  honoris  raiisa, 
from  Amherst  on  the  occasion  of  the  25th  anniversary  of 
hif)  graduation. 

Dr.  Kemp  is  n  member  of  the  National  Academy  of 
Sciences,  of  the  PhiloH<iphical  Society  of  Philadelphia, 
and  hac  twice  lieen  President  of  I  be  New  York  .'\cademy 
of  Science.  He  has  been  Vi<'e-President  of  th(!  (Jeologi- 
j-al  SfK'iety  of  America  and  was  one  of  the  nine  incorpora- 
torn  of  the  .Vnierican  Institute  of  Mining  Engineers,  of 
whieli  be  is  now  FVesident.  He  is  n  corresponding  mem- 
ber 'if  file  .Xi'iiderny  of  Sciences  of  Cbristiania,  Xorway  ; 
of  the  Gei(|iigie«i  Sfieiety  of  Stockholm,  of  (be  Canadian 
Mining  Institute,  and  of  the  Soeiednd  .\ntonio  .\l/.ate  of 
Mexicfi. 

In  nildition  to  the  dlMtinetion  which  i)r.  Kemp  has 
achieved  an  an  inveHtigator,  he  is  noted  as  an  excellent 
and  inxpiring  tear-her.  His  former  HtiidcntH  are  to  be 
found  orcupying  important  positions  in  every  mining 
'enter  in  Xortli  America.     In  the  courHO  of  an  after- 


dinner  speech  some  years  ago,  a  w^ell  known  mining  engi- 
neer, in  proposing  Dr.  Kemp's  health,  referred  to  this 
fact,  remarking  that  although  the  West  might  be  "wild 
and  woolly,"  he  had  never  seen  a  part  of  it  which 
was  ''un-Kemp-t."  All  of  these  students  without 
exception,  look  liack  to  their  association  with  him  at 
Columbia  as  one  of  the  most  fortunate  incidents  in  their 
lives. 

Dr.  Kemp's  charm  of  personality  and  manner  is  known 
to  all,  and  his  confreres  hope  that  he  may  long  be 
spared  to  illuminate  the  problems  of  American  mining 
geology  by  the  wealth  of  his  knowledge  and  experience. 

Ralph  Davenport  Mershon,  President  of 
the  American  Institute  of  Elec- 
trical Engineers 

By  (i.  A.  Warolaw* 

In  the  early  eighties,  George  Westinghouse,  with  char- 
acteristic foresight,  discerned  the  great  future  of  the 
alternating  current.  He.  having  ])inned  his  faith  tn  it. 
was  always  alert  in  finding  the  brightest  minds  to  he!]) 
rlevelo])  his  ideas.  Under  his  direction,  Stanley  and 
Shallenberger  were  hard  at  work  at  Pittsbu.gh,  perfect- 
ing the  alternating-current  .system.  About  1884  he  ac- 
quired the  Gaulard  and  Gibbs  patents  on  series  trans- 
formers, and  then  began  to  manufacture  alternating- 
current  machinery  on  a  commercial  scale. 

Electrical  engineering  was  becoming  both  fascinating 
and  fashionable.  The  scientific  schools  were  promptly 
abreast  of  the  times,  the  practical  training  of  embryo 
electrical  engineers  being  carried  on  with  such  api>ar;;tus 
as  the  .schools  were  able  to  get  at  that  time.  The  elec- 
trical tree  had  taken  deep  root  in  a  receptive  and  nourish- 
ing soil  and  was  growing  apace  in  trunk  and  branches. 
Coincident  with  the  beginning  of  the  manufacture  of 
commercial  alternating-current  machinery  in  America 
«as  the  founding  of  the  American  Institute  of  Electrical 
Engineers  in  188-1,  with  Xorvin  Green  as  its  first  presi- 
dent. The  telephone,  the  electric  railway,  the  central 
lighting  station,  the  electric  industrial  motor  and  alter- 
nating-current power  transmission  Mere  all  pushing  for- 
ward ra])idly. 

.'Vt  that  time,  too,  Tcsia  was  independently  working  out 
his  own  ideas.  si)urred  on,  no  doubt,  by  the  stories  from 
Pittsburgh  of  the  ingenuity  and  industry  of  the  small 
grouj)  of  electrical  engineers  in  the  research  laboratory 
of  the  enterprising  Westinghou.se  company.  It  wins  a 
lively  race  between  Tesia  and  Stanley  and  Shallenberger. 
both  sides  working  along  the  same  lines  and  both  eager 
to  be  the  first  to  startle  the  world  with  a  commercially 
efficient  altenniting-curreiit  inrluction  motor.  Tesla  won 
by  a  narrow  nuirgin,  describing  his  i)olyphase  induction 
motor,  0])erating  with  a  rotating  magnet i<'  field,  before 
a  meeting  of  the  Institute  on  May  Ifi.  1HS8.  The  an- 
nonnceiiu'nt  of  the  development  of  the  Shallenberger 
niternating-current  energy  meter  followed  almost  imme- 
diately. Shortly  after  that,  the  Westinghouse  company 
acquired  the  rights  of  the  T(v<la  patents,  thereby  com- 
pleting  the  final  link  in  the  alternating-current  chain. 

While   the  early  experimental    work  with   altermiting- 
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I  iinviil  iiincliiniM-y  \V:is  liciii.u  cmitii'iI  on  iii  (lir  Wrst  in;^- 
hiMisc  hilicii-iiliirics.  A  luinilici-  ol'  ydiilhriil  iispirinits  lo 
ciii^iiicci-iii.u-  riunc  were  hciiij;  tniiiicil  at  ^^('V(•^lll  of  tlic  col- 
lt'j,U'  sciiMitilii;  «rliools.  A  kiiiilly  I'ntc  had  (Iccrccii  that 
tlu'ir  paths  sliould  convcrfii'  al  I'lllshiir.^ii,  whilhci-  'lis 
pleasiii?  to  fancy  tlicy  wnv  liirril  hy  the  ciitci-iJi-isc  of 
Wcstiii^liouse  and  tlic  woi-k  oT  Staidcy  and  Sliallonl)crj;cr. 
Thitlu-r  came  E.  W.  T.  (Iiay  I'roni  nartmoutli,  Cliarlic 
Voiuifj  from  Princeton,  Billy  Hlunl  IVoni  IjchiLih.  Calvcrl 
Townley  from  Yale,  Philip  i^aiton  I'lom  Cornell.  Lewis 
}{.  Stiliwell  from  Lehifrh.  Chai-lcs  F.  SrotI  from  .lolms 
llol)kins  and  Ralph    D.   Mcrshon    rroni   Ohio  SimIc. 

All  these  young  on^'ineors  were  memhers  of  thr  Amhcr 
Cluh,  now  famous  in  song  and  story  in  that  pail  of  ucsi- 
ern  Pennsylvania.  They  lived  together  in  a  rented  house, 
one  of  them  acting  as  steward,  heing  graciously  permitted 
in  this  way  to  test  his  ahility  as  an  engineer  hy  trying 
to  "do  for  one  dollar  what  any  blunderer  could  do  for 
two."  The  professional  work  of  this  group  of  fast  de- 
veloping engineers  was  carried  on  in  the  Westinghouse 
sh()])s  under  the  ins])irati()n  of  the  talented  Stanley  and 
Shallenherger;  possessing  ability,  capacity,  endurance, 
enthusiasm,  and  youth,  there  was  no  holding  them  back. 
They  discussed  their  work  at  night,  compared  notes,  de- 
bated and  argued.  Consciously  or  unconsciously  they 
influenced  one  another  to  an  unusual  degree.  No  man 
in  that  club,  it  is  reported,  was  without  opinion  and  con- 
viction on  the  engineering.  |)olitical  and  economic  ques- 
tions of  the  day. 

Of  this  rather  reninrkablc  gi-oup  of  young  engineers 
(all  of  whom  ha\'e  since  occupieil  posilions  of  unusual 
trust  and  responsibility,  and  one  of  whom,  Charlie 
Young,  like  the  gentle  and  heroic  Shallenherger,  gave  all 
that  he  had  to  give,  his  life,  in  the  interest  of  his  profes- 
sion), three  were  graciously  gifte(l  wilh  more  than  ordi- 
nary imagination.  The.se  three  had  the  sort  of  imagina- 
tion that  loses  none  of  its  creative  qualities  when  alloyed 
with  that  other  rare  quality,  common  sense.  As  sensible, 
shrewd,  creative  engineers,  they  had  no  alternative  but  to 
(Umb  to  the  top  of  their  profession  and  to  win,  within 
^he  next  twenty  years,  the  highest  luuior  that  tlu'  jjrofes- 
sion  in  this  country  has  in  its  ])ower  to  bestow — the  presi- 
dency of  the  American  Institute. 

Here,  then,  were  three  youthful  engineers  from  differ- 
ent scientific  schools,  all  at  work  in  the  same  shops,  all 
living  in  the  same  club  at  the  same  time,  all  creating 
alternating-current  a]jparatus  of  increasing  importance  in 
the  development  of  alternating-current  power  transmis- 
sion throughout  the  world.  All  were  destined  to  sail 
widely  diverging  courses  in  later  years  and  then,  not  to 
licve  their  ways  converge  again  but,  strangely  enough, 
to  become  captains,  and,  in  one  decade,  to  guide  the 
American  electrical  ship  of  state,  tlie  American  Insti- 
tute of  Electrical  Engineers,  through  the  turbulent  seas 
and  buffeting  winds  that  always  beset  such  craft.  The 
three  clubmates  whom  the  Institute  has  thus  honored  in 
the  last  ten  years  are:  Charles  F.  Scott,  inventor  of  the 
twophase-three-phase  transformer,  president  in  inO'i- 
03;  Lewis  B.  Stiliwell,  inventor  of  the  Stiliwell  regula- 
tor, president  in  190J)-10;  and  Ralph  D.  Mershon,  in- 
ventor of  the  six-phase  rotary  converter  and  the  com- 
pensating voltmeter,  president   in    f!)T3-1.'). 

It  was  in  1801  that  Mershon  went  to  the  Westinghouse 
company  after  being  graduated  at  the  Ohio  State  Fni- 
versitv  and   servius  there  for  one  vear  as  assistant   in- 


stnieior  of  elc(iii(iil  engineering;  at  that  time  he  wuh  'i'-l 
yi-ars  of  age.  Like  some  of  (he  young  engineers  at  I'ittH- 
1  urgh,  he  ac(juired  ex|)erience  in  all  the  iniporlaiil  de- 
partments, including  patent  exijcrimental  work,  commer- 
cial work  and  selling.  To  him  was  assigned  the  design- 
ing of  the  transformers  for  which  the  W'eslinglionn^'  coni- 
I)any  received  (he  gold  medal  at  the  World's  Coliimhiiin 
E.xposition  in  iKiKl.  He  also  designed  tiie  lrannformer 
for  the  I'omona  plant  in  California,  the  first  coiiimercial 
high-tension  transmission  system  in  the  world.  The 
I  hen  high  jiotential  of  10, ()()()  volts  was  u.sed. 

Se\cral  years  later,  he  was  at  Telliiride.  Colo.,  investi- 
gating, for  the  'i'ellnride  Power  Transmission  and  the 
Westinghou.'c  companies,  the  i)henomena  that  occur  be- 
tween conductors  at  high  Miltages.  'I'his  investigation 
was  carried  out  on  a  transmission  line  about  two  ami  a 
half  miles  long.  Original  methods  were  rleviKcd  by 
Mershon  for  doing  this  work,  and  special  apparatus  wa.s 
designed  and  built  by  him  by  nu-ans  of  which  quantita- 
tive measurenu'iits  were  made  u|)  lo  T'i.tlOO  volts.  At  the 
lompletion  of  the  cpiantitative  work,  the  pressure  wa.-^ 
carried  up  to  l.i.S.onii  volts,  at  that  time  by  far  the  high- 
est voltage  thai  had  ever  been  impres.sed  on  an  outdoor 
line.  He  made  a  masterly  report  on  the  results  obtained 
and  submitted  it  to  the  West inghou.se  company,  with 
which  it  has  ever  been  a  highly  treasured  document. 

It  was  while  doing  this  work  that  Mershon  showed  the 
.sort  of  stulf  he  is  made  of.  T!u).se  w-ho  worked  with  him 
in  that  bleak  country  say  that  ailing  or  well — and  he  was 
ailing  most  of  the  time — he  stuck  to  his  hard  task.  The 
climate  did  mil  treat  him  kinilly:  llie  snow  was  deep  and 
treacliei-ous  ;  the  food  was  i-ongh  ami.  to  him,  indige.sti- 
ble :  the  work  was  protracted  and  arduous.  Day  after 
(lay  he  struggled,  half  sick,  through  the  deep  snow,  loaded 
down  with  heavy  coils  of  wire  and  no  le.ss  heavy  instru- 
ments. And  night  after  night  he  doggedly  analyzed  his 
data  and  formulated  his  conclusions.  This  detail  is  men- 
tioiu'd,  not  as  a  matter  of  sentimental  heroics,  but  to  give 
.some  idea  of  the  man's  grit.  F'luck  is  one  of  his  most 
]>ronouneed  characteristics,  as  the  following  story  bears 
witness. 

A  man  now  holding  an  important  executive  position 
with  a  large  corporation  was  a  nu-mber  of  the  Amber  Cluh 
with  Mershon.  \u  talking  about  dub  matters  onlv  a  few- 
days  ago,  this  man  saiil: 

Some  of  ttie  happie.st  clays  of  my  life  were  spent  in  that 
rickety  old  club  house  in  East  I.il)erty.  Every  member  had 
pronounced  characteristics.  There  wasn't  a  commonplace 
man  in  the  lot.  and  I  always  thought  the  most  intere.stlng 
personality  was  bound  up  in  Mershon.  of  Zanesville.  To  test 
his  metal  we  older  men  used  to  try  to  "put  things  over  on 
him."  as  the  saying  goes.  When  he  said  he  didn't  feel  well 
we  craftily  tried  to  take  advantage  of  his  physical  weakness 
and  get  him  to  change  front  on  certain  fundamental  engi- 
neering and  economic  <|ueslions.  No  matter  how  sick  he  felt 
he  never  flinched.  With  back  to  the  wall,  he  always  fought 
us  to  a  standstill.  Then  we  let  him  alone,  and  shifted  our 
attack  to  some  other  member  with  less  of  the  hickory  and 
more  of  the  willow  in  his  makeup.  Frankly,  there  were  some 
things  about  Mershon  that  1  did  not  particularly  care  for. 
But  admire  him.  I  had  to.  in  spite  of  m.vself.  To  put  It 
figuratively.  I  didn't  like  the  color  he  was  dyed.  but.  by  heck  I 
color  or  no  color,  he  was  all  wool  and  a  yard  wide.  There 
was  no  make-believe  about  him:  I  have  never  met  a  man 
with  a  more   rigid   sense  of  duty. ' 

Mershon  secured  leave  of  alwence  from  the  Westing- 
house company  in  18St7-!)S.  to  act  as  chief  en.ffineer  of  the 
Colorado  Klectrie  Power  Co.  during  the  designing  and 
installating  of .  their  electric-])ower  system,  which  gener- 
ati-^  enrrent  bv  steam  at  Caiion  Citv  and  fransniit<  nower 
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at  25,000  volts  a  distance  of  25  miles  to  Cripple  Creek. 
where  it  is  u-seil  for  mining.  From  1898  to  llHld  he  was 
engineer  of  the  New  York  office  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  but  during  the  latter  year 
he  resigned  to  enter  upon  private  practice  as  a  consult- 
ing electrical  and  mechanical  engineer  in  ^ew  York  City, 
with  a'branch  office  in  Montreal,  Canada. 

.Some  of  the  more  important  pieces  of  engineering 
work  accomplished  by  him  since  entering  practice  as  a 
consulting  engineer  are:  the  reconstruction  and  enlarge- 
ment of  the  waterwheel.  generating,  transforming  and 
transmitting  e<iuipment  of  the  Montreal  &  St.  Law- 
rence Light  &  Power  Co.  (now  a  part  of  the  ^lontreal 
Light,  licat  &  Power  Co.),  transmitting  20,000  hp.  at 
25,000  volts  to  Montreal,  a  distance  of  17  miles:  the  de- 
sign and  supervision  of  the  fir.-;t  transmission  plant  of 
the  Shawinigan  Water  &  Power  Co..  transmitting  power 
at  50,000  volts  a  distance  of  So  miles  to  the  same  city; 
the  design  an<l  installation  of  the  substation  equipments 
of  the  Montreal  Street  Ry.  Co.,  having  an  aggregate  ca- 
pacity of  about  12.000  hp..  for  utilizing  power  trans- 
mitted to  Montreal  from  various  hydraulic  plants;  the  de- 
sign and  suiwrvision  of  the  transmission  plant  of  the 
Niagara,  Lockport  &  Ontario  Power  Co.,  for  transmit- 
ting power  at  60,000  volts  from  Niagara  Falls  to  various 
I>oints  in  New  York  State. 

In  1905,  and  for  several  years  thereafter,  he  was  re- 
tained on  the  work  of  the  Victoria  Falls  Power  Co.,  in 
connection  with  the  installation  of  their  steam  stations 
near  Johannesburg,  South  Africa,  for  supplying  power 
to  the  golil  mines  of  the  Witwatersrand,  and  in  connec- 
tion with  tlie  proposeil  transmission  of  power  from  Vic- 
toria Falls  on  the  Zambei^i  liiver,  Rhodesia,  to  the  Rand. 
for  o|K'ration  in  connection  with  these  steam  stations. 
He  was  the  only  American  engineer  .-so  retained. 

When  Scott  became  president  of  the  American  Insti- 
tute, in  1902,  he  <lid  not  forget  the  old  days  in  Pitts- 
burgh and  the  later  ones  in  Colorado.  He  knew  on  whom 
to  call  for  pushing  through  one  of  his  most  important 
projecto  to  a  sui'cessful  and  practically  u.'ieful  coMchision  ; 
Mcrshon  was  induced  to  undertake  the  hard  job  of  chair- 
man of  the  newly  formed  High-Tension  Transmi.'ision 
Commiiti'c,  the  most  important  committee  from  an  engi- 
neering standj»oint  in  Scott's  active  and  progres.sive  ad- 
ministration. Now  Scott  made  no  mistake.  Mershon 
planned  a  series  of  papers  and  discussions  on  high-tension 
transmission  that  the  Institute  has  always  been  jiroud  of. 
He  went  about  it  in  his  custoimiry  way,  arranging  all  de- 
tails, even  to  the  editing  of  the  jiapers  and  discussions 
He  was  after  something  ilefinite  and  he  got  it.  The.«e  re- 
sults. emlKxlied  in  about  ROd  pages  of  the  Institute 
Tranmrlioim  were  considered  so  valtnible  that  a  |)nblisher 
of  technical  Ixioks  arranired  to  repuiilish  them  in  book 
form,  giving  the  Institute  a  small  royalty  on  sales.  The 
demand  for  this  book  has  been  s<i  large  that  not  only  has 
the  prestige  of  the  Institute  been  much  eidianced,  but 
it»  troasiiry  has  Iteen  materially  enrichi-d  by  the  royalties. 
No  memlM-r  ever  served  the  Institute  more  faithfully  or 
more  unwlfishly  than  did  Mershon  during  the  seven  years 
that  he  wnn  chairman  of  its  High-TenHJon  Transmission 
fVimmittee. 

There  was  a  little  op(H>Hition  to  the  course  of  this  com- 
mittee from  some  who  thought  the  time  and  money  spent 
in  a  futile  wnv.  Rut  the  dissenters  shortly  censed  com- 
ment, and  one  of  them  actunllv  became  the  enthusiastic 


chairman  of  the  high-tension  committee  of  another  soci- 
ety, where  he  copied  Mershon's  methods.  But  the  mem- 
bers of  the  Institute  at  large  did  not  need  to  be  thus  con- 
verted. They  realized  the  nature  of  the  work,  its  value, 
and  the  great  accomplishments.  They  gave  Mershon  the 
best  thev  had  to  give  in  return — the  office  of  president 
during  1912-13. 

He  is  a  member  of  the  American  Societies  of  JIiH-hani- 
cal  and  Civil  Engineers,  of  the  Canadian  Society  of  Civil 
Engineers,  the  American  Electrochemical  Society,  the 
Franklin  Institute,  the  American  Association  for  the  Ad- 
vancement of  Science,  and  he  is  president  of  the  Inven- 
tor.*' Guild. 

Enough  has  been  said  here  to  show  what  sort  of 
man  the  present  head  of  the  American  Institute  is.  His 
most  characteristic  traits  are  ]>erhaps  his  steadfastness 
under  adverse  conditions  and  his  persistent  individuality. 
He  is  versatile,  but  with  all  his  versatility  he  is  thorough 
— a  rare  combination.  In  him  there  is  a  touch  of  Ben 
Franklin,  of  whom  it  has  been  said  he  was  an  ex- 
cellent printer,  but  he  used  his  trade  only  as  a  means. 
The  development  of  his  mind  and  his  manhood  went  on 
above  it.  Printing  with  him  was  not  an  end  of  life;  if  it 
had  been,  someone  else  would  have  built  the  kite  that  ex- 
ciumged  the  first  kiss  with  electricity.  So  with  Mershon,  if 
lie  luul  devoted  his  life  solely  to  engineering,  someone  else 
would  have  had  to  labor  to  pro<1\u-e  his  nuuiy  notable  con- 
tributions to  our  knowledge.  Better  than  any  other  man. 
it  seems  to  the  writer,  Mershon  scpuires  with  the  definition 
which  says:  '"An  engineer  is  a  compound  of  connnon 
sense  and  mathematics.  If  he  has  not  enough  mathe- 
matics, his  lot  in  life  will  be  hard;  if  he  has  not  enough 
common  sense,  God  pity  him."  Here  is  a  man,  now  in 
his  forty-fifth  year,  who  is  so  well  fortified  with  the 
fundamentals  of  mathematics  that  he  has  not  tasted  this 
particular  form  of  hardslii)).  If,  according  to  the  latter 
|)art  of  this  definition,  absence  of  common  sense  is  a  cause 
of  pity,  no  pity  need  be  wasted  on  him  for,  to  those 
who  really  know  liim.  he  is  tiic  embodiment  of  native 
shn»wdness  and  iiiiiisiuil  coninioii  sense. 


Forentry  In  the  On'euM  Valley  on  land  acquired  in  con- 
nectiun  with  the  Los  Angeles  ,Vqiieduot  aiul  the  new  water- 
supply  for  Los  .VnReles  has  included  the  planting  of  170,000 
blacl<  locust  trees  up  to  .July,  1912.  and  In  addition  the  plant- 
ing of  1  c^  tons  of  walnuts  in  nurseries.  It  has  been  found 
that  the  eastern  black  walnut  and  the  California  walnut, 
which  Krows  in  the  north  part  of  t^alifornla,  will  both  flour- 
ish   in    the   Owens    Valley.      The    report    states: 

The  lumber  obtained  from  these  trees  Is  of  value  for 
ornamental  flnlshiuK  and  furniture.  The  northern  California 
walnut  has  the  dark  walnut  color,  but  with  a  reddish  rather 
than  a  brown  tint.  The  black  locust  also  srows  very  rapidly 
in  Owens  Valley  and  makes  a  hlRh-Krade  hardwood,  suitable 
for  fence  posts,  railroad  ties,  waKon  work,  and  many  other 
uses  whire  a  hard,  toujrh  wood  is  desired.  The  moist  bottom 
lands  in  the  vallcv  will  suppi>rt  the  growth  of  these  trees, 
and  it  Is  believed  that  the  city  should  develop  extensive  for- 
esljy    Interests    on    these    areas. 

The  lllichnny  Work  In  I.oulnlnnn,  done  by  the  Highway 
r>cparlmi-nt  of  the  Board  of  Stale  KngineiM-s  d\irinK-  1912.  ait- 
Krc. gated  127.4  miles,  of  which  100.7r.  miles  were  built  by  con- 
tract and  26.(53  miles  by  convict  labor.  The  total  cost  was 
ll»l).931.  of  which  $29,945  was  for  the  convict  camps.  $101,099 
by  the  parishes  (for  contract  work)  and  $f.S.SS7  by  thi-  state 
Cfor  contract  work).  The  contract  work  Ini-Iudi'd  8X75  miles 
of  earth  roads,  8  miles  of  shell  roads  and  4  miles  of  pelro- 
llthlr  roads,  the  avernge  cost  per  mile  being  $1380,  $2949  an* 
$4914.  respectively.  The  earth  ronds  hulll  by  convicts  aver- 
aged $1124  per  mile.  The  road  work  done  under  this  de- 
partment from  .Inn.  1.  1908.  to  .Tnn.  1.  1913.  has  aggregated 
209  3  miles,  of  which  12B.2  mlleii  were  built  by  contract  and 
174  1  miles  by  convicts.  The  above  flgiires  are  from  n  state- 
ment furnished  to  us  by  r  P.  Snndoz.  Secretary  of  the 
I.oiiiHiann    Stale   Highway    Deiiiulincnt 
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Grouting  a  Bank  Revetment  with 
Molten  Slag 

The  Wlu'cling  i.^:  I^akc  \\vir  li.i;.  is  ildiiif^  soiiu;  iiil.L'r- 
c'stiiig  work  in  the  ruvotliiif^  of  ciiibankiiit'iits  along  tlie 
Oliio  Hivor,  and  iu  grouting  the  revotniont  witli  molten 
slag  (and  ccMient  grout  in  some  places).  Fur  ])articulars 
of  this  wciik  we  are  indebted  to  W.  L.  Kohbock,  Chiel' 
KngiiH'cr  III'  ihc  I'ailway. 


Fig.  1.     E-MBANKMEXT-  Ki.v  i.i  1 .11   Willi    Moi/n:\   Slag 

TJie  embankment  wliere  this  revetment  was  l)iiilt  ex- 
tended for  a  length  of  about  3500  ft.  at  both  Brilliant  and 
Eush  Run,  which  points  are  some  five  miles  distant  from 
each  other.  The  height  of  the  embankment  at  both  these 
places  is  about  30  ft.  The  original  single  track  was  on  a 
more  or  less  side-hill  cut,  and  the  construction  of  the 
second  track  necessitated  the  widening  out  of  this  em- 
bankment on  the  side  next  the  river.     This  widening  was 


liack  seemed  to  iiave  n  serioim  cfTcft  on  tliJH  eMiIjiinknu'nl. 
particularly  in  wet  wciitlier.  ThJH  wa.s  etfl)eciHlly  iioliceii- 
ble  in  the  alignment  of  (he  old  track.  TIiIh  pren(*ure 
caused  the  revetment  work  to  bulge  and  get  very  tnucli 
out  of  line,  and  in  two  bend.s  in  the  riv(!r,  tlu!  revi-tnient 
work  was  i)uslie(l  out  at  the  bottom — (liio  to  the  Hcouring 
of  tlu!  river.  In  addition  to  these  failures  il  was  found 
that  the  slag  lumps,  although  of  about  two-man  Hize.  were 
not  suflicient  to  resist  the  force  of  the  river  current  or  of 
the  ice  floes  in  the  winter. 

To  obviate  fui'tber  difliculties  it  was  decided  to  use 
molten  slag  as  a  coating  over  this  revetment  work  and 
also  for  the  purpo.se  of  reinforcing  it  at  the  bottom.  The 
slo])e  was  increased  to  1  l/i  on  1  and  at  points  wlieri'  the 
river  was  low  and  the  bott'mi  of  the  wall  was  exposed,  an 
additional  trcnih  was  dug,  heaping  the  earth  on  the  one 
.i^ide  to  stop  the  hot  slag  from  going  into  the  river.  This 
method  provc-d  extremely  satisfactory,  as  the  slag  could 
lie  handled  in  rpnintities  varying  between  500  ami  600 
cu.yd.  ])er  day.  hauling  it  a  distance  of  about  two  miles, 
and  handling  in  the  neighi)orhood  of  GO  ladles  (the  aver- 
age contents  of  each  ladle  being  about  9  cu.yd.).  Those 
ladles  were  tipi)ed  by  steam  power  and  could  be  jwured 
slowly  so  as  to  regulate  the  flow  of  the  slag,  thus  build- 
ing up  the  wall  on  a  imiform  slope.     (Fig.  1.) 

At  other  places  along  this  embankment,  where  both 
slag  and  stone  revetment  was  used,  a  cement-gun  was 
employed  to  grout  the  voids  in  the  revetment,  using  a 
mixture  of  5  i)arts  clean,  sharp  saml  and  1  part  cement. 
This  material  was  delivered  at  the  rate  of  about  15  cu.yd. 
per  day,  which  covered  on  an  average  of  1050  sq.ft.  of 
revetment.  This  work  has  so  far  proved  .satisfactory, 
although  somewhat  more  ex]>ensive  than  using  the  molten 
slag.  The  purpose  for  which  both  these  methods  were  em- 
ployed was  princi])ally  to  ))rovide  a  comparatively  smooth 
surface  for  the  revetment,  so  as  to  otfer  less  resistance  to 
the  water,  and  to  bond  the  comparatively  small  units  to- 
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Embankment  Revetted  with  Slag  Blocks  and 
Partly  Grouted  with  Molten  Slag 


started  by  dumping  heavy  mill  refuse  together  with  clay 
and  ordinary  slag.'  As  this  filling  progressed  it  became 
necessary  to  protect  the  slopes  with  revetment.  This  was 
done  by  placing  heavy  mill  slag  along  the  face  of  the 
slope,  building  it  up  in  the  form  of  a  wall  at  an  inclina- 
tion of  about  1  on  1,  a  trench  being  dug  at  the  foot  of  this 
wall  to  provide  a  toe  hold. 

The  pressiire  from  the  hill  on  the  opposite  side  of  the 


Fig.  3.   Embankment  Revetted  with  Stone  and 
Partly  Grouted  with  Cement 

gether  in  order  to  offer  a  greater  resistance  against  the 
pressure  of  the  hill  side.  Weep  holes  were  provided  at 
intervals  of  about  20  ft.,  both  horizontally  and  vertically. 
The  economy  in  using  the  hot  slag  protection  at  the 
rate  of  600  cu.yd.  per  day  (2-1  hr.).  at  a  total  co.st  of 
$100,  can  hardly  be  questioned.  The  work  done  by  the 
cement-gun  cost  on  au  average  about  $6  ]ier  cu.yd.  of 
material  placed. 
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Air  Measurement  by  Pitot  Tubes 


:<i'XOPSIo — For  a  long  irltile,  the  mea-^urement  of  air 
currents,  by  meaiijs  of  the  pitot  tube,  hai<:  been  handi- 
capped by  great  uncertainty  a.<  to  the  proper  shape  of  the 
tube  and  the  correct  i>ize  ami  placing  of  orifices.  In  this 
article  are  given  the  shape  and  tlimensions  of  a  p'tot 
tube,  which  has  been  found  to  be  accurate  over  a  wide 
range  of  laluex,  together  with  the  methods  of  calibratin;/ 
orifices  and  of  checking  the  accuracy  of  readings.  Men- 
tion vs  also  made  of  an  inclined  ga-soline  manometer, 
which  was  found  to  give  accurate  readings  at  low  pres- 
.*ures.  and  a  number  of  practical  points  are  noted  in 
connection  with  the  use  of  the  pitot  tube  in  the  testing 
of  centrifugal  blower  fans. 

The  importance  of  mechanical  draft  from  an  enofineer- 
ing  standpoint  and  its  range  of  application  in  industry, 
have  been  growing  steadily  for  tlu-  past  twenty  years. 
During  this  time  many  tests  have  been  made  to  determine 
tlie  laws  governing  the  flow  of  air  in  pipes  and  nuuh  has 
been  accompiishfd  in  tiie  direction  of  improving  the 
design  of  centrifugal  blowers  and  of  piping  systems  for 
handling  air  currents. 

As  a  result  of  these  investigations  it  has  been  estab- 
lished that  Bernoulli's  Theorem  for  the  How  of  liquids 
holtls.  with  certain  modifications,  for  the  flow  of  air,  and 
also  it  has  been  proved  that  the  volume  of  air  delivered 
from  a  fan  varies  dire<-tly  as  the  velocity  of  the  fan,  that 
tile  difference  in  total  head  or  pressure,  between  the 
intake  and  the  outlet  sides  of  the  fan,  varies  as  the 
H<|uare  of  the  fan  velocity,  and  finally  that  the  power 
consumption  of  a  fan  varies  directly  as  the  cube  of  the 
fan  speed. 

However,  in  spite  of  the  fact  that  these  general  laws 
have  been  established,  there  is  still  very  great  need  for 
further  e.\|>erimental  wi»rk,  partirularly  in  c -niiectioii 
with  a  study  of  the  causes  and  effects  of  eddy  currents 
and  of  means  for  eliminating  these  power-wasting  phe- 
nomena. An  absolute  necessity  for  carrying  on  test'^  of 
this  kind  is  some  reliable  pressure-measuring  device 
which,  beside  giving  ac-curate  reailings.  is  conveniently 
jMirtable  awl  can  be  us«h1  for  taking  observations  at 
different  point'  in  the  air  current.  The  following  abstract 
of  Mr.  Treat's  paper  descrilx's  a  form  of  pitot  tube 
which  he  has  found  convenient  and  accurate  for  pres- 
cure  measurements  in  fan-ti-sting  work,  and  shows  also 


•Ab»tr»ct  of  a  paper  by  C.  H.  Treat,  pn-iirntrcl  bi-fore  the 
AtiHTlriin  HocN-ty  of  Mf<-hiinli'iil  KriKlnetTM  ul  ItH  annuiil  fon- 
vcntlon  In  New   York  City.   Dec-.-mbtr.  191!!. 
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a  number  of  the  difficulties  encountered  in  this  work  and 
his  methods  for  overcoming  them. 

Apparatus  Used  in  Testing  Fans 

For  the  many  occasions  where  measurements  are  re- 
quired of  the  volume  of  air  from  a  fan,  or  of  the  pres- 
sure and  volume,  better  and  more  accurate  methods  are 
often  desired,  than  have  been  commonly  used.  The 
engineer  frequently  needs  something  better  than  the 
ordinary  anemometer  to  determine  the  velocity  head,  and 
a  rubber  tube  connected  to  a  water  gage  to  get  the  static 
head.  This  is  especially  the  ease  in  fan-testing  work 
where  the  volume  varies  from  nothing  with  closed  gate 
to  a  ma.ximum  with  free  discharge,  for  the  measuring 
apparatus  must  be  accurate  through  this  wide  range. 
Although  the  pitot  tube  has  long  been  known  and  used 
there  is  still  much  doubt  of  its  accuracy  and  distrust  of 
the  results  obtained  by  it,  and  this  is  due  in  some  cases 
to  a  lack  of  information  as  to  wliat  forms  of  pitot  tube 
can  not  be  used. 


B  Holes  a^  Front  and  Back 
each  O.OZ"Dlam.  in  Oufer  Tube 
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SfraicfM-  Polished  Tubes 


Fici.  \.    Standaku  PiTor  Trui-;  fou  Aik-measuremen i 

Wolilv 

In  Fig.  1  is  shown  the  standard  form  of  pitot  tube 
which  was  adopted  for  tiiese  tests  and  which  has  been 
successfully  employed  on  similar  work  for  a  number  of 
year.s.  Used  in  connection  with  suitable  pressure-meas- 
uring gages,  this  device  has  proved  particularly  well 
adapted  for  measuring  both  i)ressure  and  volume.  It 
has  been  found  to  be  simjile,  reliable,  and  accurate,  and 
to  be  easily  arranged  for  fan-testing. 

In  this  tube,  the  static  orifices,  which  in  older  pitot 
tube  work  have  been  the  main  source  of  errors,  were 
clean  holes  0.tl2  in.  in  diameter,  in  \'\-\\\.  tubing,  i/o  in. 
thick,  and  they  gave  static  readings  accurate  to  within 
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i  lliMii  ]','<  of  llir  corn'sponiling  volocily  head.-  A  liolo 
111.  ill  (liaiiH'Irr  in  lliis  tubiiij,^  jruvL'  readings  con- 
I'nilily  (ilV.  while  ;\  '^l/a-in.  slot,  /,,  jn.  wi,|,.,  |,, 
:litly  iai-Kor  tuhiiifj  gave  stalie  veiidiiiiis  as  nitieli  as 
;  too  higli.  A  %-in.  slot;  0.01  in.  wide  in  (lie  i/|-iii. 
c  seemed  to  ,irive  good  results,  wilh  or  willKml  an 
ei-  liilie,  as  did  llie  large  sluls  if  an  inner  liilie  lllling 
outer  to  within  (1.01  in.  on  cacii  side.  Wire  elotli  over 
largo  slots  appeared  to  give  good  results.     However, 
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Fl(!.    4.      AUR.VNGEMKKT    OF    PiTOT    TUBE    FOR 

MiCASfiuxG  Pressures  ix  Various 
Par'i's  of  a  Pipe 

these  other   forms   of  orifice  were  not    eheeked   and    re- 
<'ht>cked  to  the  same  extent  as  the  0.03-in.  holes. 

Some  of  the  older  forms  of  static  orifice  are  shown  in 
Fig.  2.  That  marked  T)  was  fairly  accurate,  but  required 
to  be  set  with  the  ])late  exactly  parallel  to  the  direction 
of  flow  and  this  was  often  impossible  to  determine, 
because  of  eddy  currents  or  of  a  whirling  motion  of  the 
air  current.  The  0.02-in.  static  openings  above  described 
gave  accurate  results  when  5°  out  of  parallel  with  the 
direction  of  flow.  The  orifice  marked  E.  a  tube  1%  in. 
in  diameter,  held  perpendicular  to  tlie  line  of  tlnw,  gave 
static  readings  too  small  by  over  50'/''  of  the  correspond- 
ing velocity  reading,  while  that  marked  7-^  gave  readings 
too  small  by  65%  of  the  true  velocity  reading. 

The  apparatus  shown  in  Fig.  4  was  devised  for  the 
jiurpose  of  obtaining  readings  of  the  velocity  head  in 
different  parts  of  the  pipe,  so  that  some  idea  could  be 
obtained  as  to  the  velocities  in  dillVreiU  parts  of  the 
pi])e,  and  thereby  as  to  the  effect  of  friction  in  retarding 
the  flow  of  the  air. 

When  the  air  is  discharged  into  a  pipe  by  a  fan  both 
static  and  velocity  heads  measured  from  atmospheric  are 
positive  and  tiieir  sum  is  indicated  in  Fig.  3  by  the  read- 
ing in  impact  manometer  B' .  When  air  is  drawn  from  a 
pipe  by  a  fan  the  static  head  is  negative  with  respect  to  at- 
mospheric pressure,  while  the  velocity  head  is  positive.  The 
sum  of  the  two  is  indicated  in  Fig.  3  by  the  reading  in 
impact  manometer  B.  The  manometer  arrangement  used 
in  this  investigation  for  tests  on  suction  is  shown  in  Fig.  5 
and  that  for  tests  on  discharge  is  shown  in  Fig.  6. 

The  tests  were  made  in  the  fan-testing  room  of  the 
American  Blower  Company,  at  Detroit,  Mich.,  using  a 
small  turbine  fan  for  supplying  the  forced  draft.  Fig.  7 
shows  a  view  of  this  room  and  of  the  apparatus  used  in 


I  be  JMvestigalion.  V\\w^  of  diilVrent  diainetcrH  were  iisr'd 
to  check  the  accuracy  of  the  pitot  tiibe  readings  and  n 
gasometer  for  measuring  the  volnriie  of  air  displiieed 
provided  an  additional  check.  A  third  check  was  Keciired 
by  measuring  the  same  air  currents  simtiltancouBly  and  at 
the  same  localion   with   Iwd  nr  three  pitot  tuboH. 

C.M.niRATioN    OF    I'rroT    TuiiK    Oiiifices 
in  deriding  how  to  prove  experimentally  the  correct- 
ness of  the  [litot  tube  orilices  preference  was  given  to  tlie 


Fig.  5.  Conxioctioxs  of 

MANOMETKtiS   FOR 

Measuring  Suc- 
tion Pres- 
sures 


Fig.  6.  C'oxnmttions  of 
Manometers  for 
Measuring  Dis- 
charge Pres- 

suRi:s 


method  which  seemed  most  simple  and  accurate  and 
which  promised  to  be  the  best  check  on  work  already  done. 
Tlie  accuracy  of  the  impact  oriiice  cannot  be  proved  by 
means  of  a  jet  of  air  because  the  only  practical  means 
for  determining  the  velocity  at  any  point  in  the  jet  is 
by  the  use  of  the  pitot  tube.  It  would  .scarcely  do  to  test 
the   tube   bv   means   of   a   carrier  such    as  a   locomotive 


Fig.  7.  View  of  the  Fan-testing  Room  and 
Apparatus 

because  of  changing  air  currents.  Rut  by  attaching  the 
impact  tip  to  the  end  of  a  .slender  hollow  arm  rotating 
about  a  shaft,  uniform  motion  may  be  obtained  in  air 
having  motion  due  only  to  the  passage  of  the  slender 
arm  through  it.  This  motion  was  found  by  tests  to  cause 
a  reduction  of  from  2  to  5%  in  the  readings  of  impact 
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bead  and  to  eliminate  this  error  the  device  was  placed  on 
the  fan  shaft  near  the  intake  side  and  the  fan  allowed 
to  discharge  enough  to  draw  the  air,  which  was  disturbed 
by  one  passage  of  the  slender  arm,  away  in  time  so  that 
tlie  next  passage  of  the  arm  through  the  same  part  of 
its  path  was  made  through  air  undisturbed  by  the  first 
pa.«sage.  That  is,  the  fan  caused  the  air  to  have  a  motion 
at  right  angles  to  the  direction  of  travel  of  the  arm  and 
tip  instead  of  with  it.  The  proper  rate  of  flow  for  the 
best  results  was  determined  by  blowing  smoke  into  the 
fan  intake. 

The  device  used  for  calibrating  the  pitot  tube  orifices 
is  shown  in  Fig.  8.  The  process  as  explained  above  con- 
sisted in  rotating  the  various  tips  at  the  end  of  a  slender 
arm  and  in  noting  the  speed  of  rotation  and  the  pres- 
sures at  the  axis.  The  arm  was  of  brass  tubing  j\  in. 
and  %  in.   in  diameter,  sweated   together.      Stay  wires 


'0.02''diam.,  one  hole 
->  on  each  side 


Fr«.  ft.  Api'.\K.\Tr.s  i-oit  C.vuiiii.vTiNd 

I'lTOT-TlBK   OhIFJCKS 

were  used,  as  shown,  to  give  it  rigidity,  and  the  tubing 
WHH  fastened  to  the  fan  shaft  by  a  setscrcw  in  the  collar 
to  which  the  tube  was  attached.  The  different  tips  to 
be  tested  were  soldered  to  the  outer  end  of  tiiis  tube  and 
to  the  corner  braces.  A  small  air-tight  connection  was 
afforded  at  the  a.xis  by  a  Vk-'"-  brass  tube  projecting 
from  the  radial  arm  and  along  the  axis.  Around  this 
ftmall  tube  there  was  a  ring  of  greased  candle  wick, 
against  which  the  cone  end  of  a  larger  tube  was  pressed, 
care  being  taken  to  press  only  hard  cnoii^di  to  make  the 
joint  air-tight.  The  arm  was  counter-weighted  as  shown. 
The  fan  shaft  was  driven  by  an  automatic  engine 
having  no  other  loads,  so  the  speed  was  steady  and  uni- 
form. Pregsures  were  read  on  a  vertical  water  manometer 
of  large  cross-sectionnl  area  (0.  |r>  in.  inside  diameter) 
for  mo«t  of  the  tests  and  for  tho.se  with  a  small  head  an 
inclined  gasoline  manometer  was  employed.  Tempera- 
ture and  hiirnidity  nadings  were  taken  in  the  room  close 


to  the  calibrating  apparatus.  The  i/4-in.  tips,  used  in  all 
tests  except  the  last  four,  projected  forward  from  the 
arm  about  4  in.  and  backward  about  21/2  i'l-  The  static 
orifices  in  the  sides  were  located  about  3  in.  forward  of 
the  arm.  This  rotating-arm  method  was  the  one  used 
for  calibrating  not  only  the  impact  orifice  but  the  static 
orifice  as  well. 

An  effect  which  tends  to  vitiate  the  accuracy  of  the 
calibration  tests  unless  a  correction  is  made  to  offset  it, 
is  the  centrifugal  force  acting  on  the  air  confined  in  the 
tube.  This  lends  to  suck  air  in  at  the  axis  and  to  force 
it  outward  against  the  impact  or  static  pressure  at  the 
tip  orifices.  For  an  inelastic  fluid  the  computation  of 
this  centrifugal  force  is  fairly  simple  but  air,  being 
elastic,  that  portion  nearer  to  the  shaft  presses,  due  to 
this  centrifugal  force,  on  the.  air  further  out  in  the  tube, 
compressing  it  slightly.  Therefore,  the  outer  portion 
of  the  air  in  the  tube  is  slightly  more  dense  than  the 
inner  and  this  varying  density  makes  it  necessary  to  em- 
ploy calculus  to  determine  the  difference  in  pressure  at 
the  two  ends  of  the  calibrating  tube,  due  to  centrifugal 
force. 

In  the  calibration  work  the  first  tests  were  made  on 
the  impact  orifices  with  the  fan  drawing  away  the  dis- 
turbed air.  Of  these  the  ones  with  gate  open  full  were 
affected  only  very  slightly,  if  at  all,  by  the  air  motion 
due  to  the  rotating  arm,  this  point  being  determined  as 
above  stated  l)y  testing  with  smoke.  The  air  travel 
toward  the  inlet  was  probably  never  anywhere  more  than 
.300  ft.  per  mill.  With  the  discharge  restricted  there 
was,  however,  some  motion  of  the  air  with  the  arm  so 
the  tests  with  full  discharge  deserved  more  considera- 
tion than  those  with  partial  di.scharge. 

Another  minor  source  of  trouble  was  the  tendency  of 
the  stuffing  box  to  heat  the  air  in  the  tubes  slightly. 
This  was  largely  overcome  by  the  free  use  of  soft  grease 
on  the  wicking,  also  by  reducing  the  pressure  of  the  outer 
cone  end  tube,  shown  in  Fig.  8,  as  much  as  possible  con- 
sistent with  maintaining  the  joint  air-tight,  Between 
tests  fresii  cool  air  was  allowed  to  replace  the  warmed 
air  in  the  tube  but  the  results  m-iy  have  been  affected 
very  slightly  by  the  air  in  the  tube  being  a  little  warmer 
than  that  in  the  room.  An  increase  of  10  degrees  in  the 
temperature  in  one  test,  without  change  of  moisture 
lontent  of  the  air  in  the  arm.  changed  the  computed 
centrifugal  head  from  4.905  in.  at  room  temperature 
to  -1.825  in. 

I-ater  tests  were  made  on  the  iin]iact  orifice,  without 
the  fan  to  draw  the  disturbed  air  away.  These  served  to 
show  the  comparison  between  a  flat  im])act  tip  7^  '"- 
diameter,  with  a  hole  in  the  center  -fV  in.  in  diameter, 
and  the  standard  orifice,  also  between  a  Vi-i".  open  brass 
tidie,  witi'.  its  end  filed  square,  and  the  standard  orifice. 
Some  readings  were  taken  with  the  back  end  of  the  tip 
<i])en,  using  four  forms  of  opening.  One  test  was 
made  to  determine  about  what  air  moti(n)  the  arm  set 
up  for  these  runs,  because  nearly  everyone  interested  in 
pitot-tube  work  sooner  or  later  wants  to  know  what  value 
this  suction  has.  It  evidently  de|)ends  for  one  thing  on 
the  shape  of  the  orifice. 

In  calibrating  the  impact  orifice  we  have  only  the  |)rcs- 
sure  due  to  impact  to  deal  with,  as  the  atmo'^iiheric  pres- 
sure  in   the   room   is  on   both   the   tip   ami    the   ))ressure- 
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iiiciisiirin.i,'  iiisl  rimicnt.  Tlic  flcvico  above  (losfrik'd  ami 
shown  in  Fiji'.  ■'~'  I'H'  i-ililiral  inf,^  oriliccs  provides  a  simple 
ineiuis  f(),i-  c()nii);ii'iii^-  I  lie  pressure  computed  I'roui  (he 
relative  velocity  of  liii  to  air  hy  the  relation  V=\/2f/li, 
with  the  pressure  iU'tiiaily  resulting  from  this  velocity. 
'I'he  calibration  tests  sliow  the  impact  or  total  readin<;  to 
he  accurate  probably  to  within  1'/,   in  the  above  relation. 

For  computation  of  the  centrifugal  head  fiu'  the  static 
tests  the  j)rcssure  at  the  axis  is  below  atmospheric,  if 
tlic  pressure  at  the  tij)  is  atmosidieric,  and  the  mean  den- 
sity in  the  arm  is  slightly  less  than  for  the  impact  runs, 
since  for  them  the  pressure  at  the  axis  is  nearly  atmos- 
pheric. The  first  tests  on  the  static  orifices  were  with  a 
form  of  orifice,  believed  to  be  particularly  accurate.  The 
orifices  were  simply  holes  0.02  in.  in  diameter,  drilled 
tlirough  the  tubing,  which  was  about  0.03  in.  thick. 
These  holes  were  clean  and  had  their  outer  edges  square 
and  it  was  found  that  they  were  small  enough  so  that 
the  static-head  readings  were  independent  of  the  inner 
tube  in  every  way. 

Tests  were  then  made  witli  a  slotted  static  orifice. 
The  outer  tube  was  about  0.4  in.  in  diameter,  its  inside 
diameter  being  about  0.28  in.  With  no  inner  tube  the 
results  were  poor  even  with  this  thick  tube.  With  an 
inner  tube  central  and  fitting  the  outer  to  within  about 
0.015  in.,  tlie  result  was  fairly  good,  but  when  the  inner 
tube  was  made  0.02  in.  smaller  in  diameter,  the  result 
was  poor  again.  It  is  very  interesting  to  know  that 
when  fine-mesh  wire  cloth  was  wrapped  around  the  tube 
outside  the  slots,  the  results  were  good  and  agree  with 
those  from  the  small  drilled  holes.  By  comparison  with 
the  standard  static  orifice  in  air  flowing  in  a  pipe, 'the 
results  were  found  to  be  considerably  worse  with  a  thin 
outer  tube  than  with  a  thick  one  using  the  same  inner 
tube.  It  was  found  in  this  way  that  an  instrument  with 
21/4-iii-  slots,  -j^jf  in.  wide  in  %-in.  tubing  3*5  in  thick  and 
with  a  Ts^-in.  inner  tube  gave  static-pressure  readings 
14%  of  the  velocity  pressure  too  high  and  that  holes  ^ 
in.  in  diameter  in  the  '/4-iii-  regular  tip  ^  in.  thick  also 
gave  poor  results. 

TlIEORKTICAI.    AND    PkaCTICAL    C'ONSIDKEATIONS 

IN  Fan  Testing 

The  calibration  tests  on  different  forms  of  impact  and 
of  static  orifices  developed  the  fact  that,  in  using  the 
])itot  tube  in  air-pressure  measurement,  there  is  no  diffi- 
culty in  getting  correct  readings  of  impact  or  total  head. 
Considerable  latitude  was  found  to  be  allowable  in  choos- 
iuf  the  form  of  impact  orifice  without  affecting  the 
accuracy  of  results.  The  form  of  impact  orifice  most 
carefully  checked,  however,  was  that  shown  in  Fig.  1.  The 
naost  frequent  source  of  error  was  shown  in  the  same  way 
to  be  due  to  incorrect  readings  of  static  pressure.  It  was 
found  that  the  static  orifice  had  to  conform  closely  to 
certain  fixed  dimensions  if  at  all  accurate  readings  were 
to  be  obtained. 

The  pitot-tube  arrangements  shown  in  Fig.  5  and  G 
were  those  used  in  fan  testing.  In  Fig.  4  is  shown  the 
manonieter  arrangenienits  necessary  to  give  readings  of 
the  three  heads,  impact  or  total,  velocity  and  static. 
By  using  the  pitot  tube  shown  in  Fig.  1  where  impact 
and  static  pressures  are  measured  at  practically  the  same 
point,  the  connections  shown  in  Fig.  4  give  accurate 
readings  of  velocity  head  in  manometers  C  and   C"  be- 


cause the  j)rc'.xHUreH  other  tlinn  tlint  due  to  velocity  ciinccl 
each  other.  'I"hc  poHnibility  of  the  ])rc(JKurc'  cliangiiig 
l)etween  the  tinu'H  of  reading  static  and  impact  in(lc|ien- 
dcntly  is  avoided  and  there  is  no  subtraction  to  be  made, 
'i'he  dill'erence  in  static  jirossure  between  the  point  of 
reading  in  the  pipe  and  atmospheric  pressure  in  tlir;  room 
is  read  in  manometer  tubes  .1  and  A'  and  the  corres|)ond- 
ing  diU'erence  in  impact  or  total  pressures  is  read  in  lubes 
B  and  Ji'.  To  read  correctly  either  impact,  velocity  or 
static  ])resHures  the  pitot-tube  tij)  should  point  aH  nearly 
as  possible  straight  into  the  air  current. 

The  common  pressure-measuring  apparatus  is  satis- 
factory for  ])rcssurcs  above  1  in.  water  gage  and,  for 
pressures  from  I  in.  lo  2  or  :!  ft.  of  water,  manomelerB 
are  reliable  and  convcnienl.  Various  forms  of  apparatus 
are  used  for  measuring  piessures  of  1  in.  or  less  and 
probably  as  sini[)le  and  reliable  a  means  as  any  is  fur- 
)iish('d  by  an  inclined  maimmeter  containing  gasoline 
instead  of  water.  The  tubes  for  this  iminometer  should 
be  of  the  same  size,  perfectly  straight  and  parallel  inside. 
When  so  made  they  can  be  easily  used  when  inclined  as 
much  as  20  in.  slant  for  1  in.  vertical  reading  with  very 
accurate  results.  Water,  however,  is  not  a  satisfactory 
fluid  in  a  manometer  iiu'lincd  more  than  three  to  one  and 
gasoline  is  recommended  instead,  as  it  is  not  only  very 
active  but  conu's  accurately  to  the  same  form  of  surface. 

The  back  plate  is  set  by  leveling  by  the  bubbles  in  the 
manometer  tubes  aild  then  the  tubes  are  swung  up  to  the 
angle  required  to  give  a  gotid  reading,  20,  10  or  5  to  1. 
In  fan  testing  for  velocity  reading  at  different  restric- 
tions two  or  three  slants  may  be  used  to  cover  the  wide 
range  in  pressure  and  it  is  very  convenient  to  cover  this 
wide  range  with  the  one  gage  by  tlie  simple  device  of 
changing  the  angle.  Good  care  is  necessary  to  get  the 
angle  correct  for  20  to  1  and  great  care  for  40  to  1.  At 
40  to  1  slant  for  I/2  in.  velocity  reading  the  velocity  is 
384  ft.,  for  0.49-in.  reading  the  velocity  is  380  ft.,-  show- 
ing that  with  the  slant  gage,  velocities  as  low  as  500  or 
even  400  ft.  per  min.  may  be  measured  satisfactorily. 
With  skill  and  care  the  hook  gage  gives  good  results  if 
the  pressures  do  not  fluctuate.  In  air-measuring  work 
the  pressures  usually  fluctuate  slightly  even  when  care  is 
taken  to  get  the  fan  speed  as  constant  as  possible.  It 
is  desirable  to  be  able  to  take  the  readings  under  these 
conditions,  and  this  may  be  done  by  setting  the  zero- 
point  of  the  measuring  slide  at  the  mean  lower  level,  and 
at  the  instant  the  level  comes  opposite  this  point,  reading 
at  the  upper  level. 

The  spacing  board  for  the  pitot  tube  should  be  placed 
so  that  the  tube  crosses  the  test  pipe  centrally.  Inclining 
manometers  are  shown  for  pressure  measuring,  but  other 
in.struments  for  this  purpo.«e  may  be  used  if  preferred. 
After  connecting  try  out  the  lines  of  tubing  by  noting  if 
the  liquid  lowers  in  the  manometers  after  pressure  has 
been  applied  and  make  sure  that  the  connections  are  not 
clogged.  I^se  care  to  prevent  liquid  from  being  drawn 
from  the  gages  into  the  tubing. 

For  a  fan  test  the  area  of  the  test  pipe  should  be  made 
the  same  as  the  area  of  the  outlet  or  inlet  connections. 
Well  fitted  soldered  pipe  should  be  used  for  the  test  as 
an  ordinary  test  pipe,  unsoldered  and  carelessly  fitted  to 
the  fan,  may  leak  5%  or  more  of  the  air  handled  at  '  •. 
gate,  or  even  at  %  gate,  lowering  the  ])ressure  correspond- 
in  <r!  v. 
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It  is  very  essential  to  determine  the  relation  between 
the  volume^  the  pressures  and  the  power  required  as  the 
resistance  changes.  For  this  purpose  it  is  usual  to  gate 
down  the  outlet  for  an  outlet  test  or  the  inlet  for  the 
inlet  test,  using  round  orifices  in  thin  flat  plate.  No 
air  should  escape  except  through  the  orifices.  It  is 
usually  ample  to  test  with  gates  0,  14,  %,  V-i,  %,  %  and 
once  the  area  of  the  orifice.  Occasionally  a  Vs  gate  is 
useful.  For  some  tests  the  %  and  Yg  gates  may  be 
omitted.  The  area  of  the  gate  divided  by  the  area  of  the 
test  pipe  is  the  ratio  of  opening  or  the  equivalent  orifice. 

The  coefficient  of  efflux  is  larger  for  a  conical  outlet  than 
for  an  orifice  of  the  same  area  and  is  probably  greater 
for  a  large  gate  than  for  a  small  one  on  the  same  test  pipe. 
However,  a  gate,  say  %,  is  very  nearly  a  fixed  measure  of 
resistance.  Even  if  it  were  not  there  would  be  no  inac- 
curacy due  to  this  cause  as  the  final  curves  are  ordinarily 
used,  for  the  required  ratio  of  opening  is  found  from  the 
required  ratio  of  pressures.  The  ratio  of  gate  area  to  full 
area  is  often  very  useful,  so  that  it  is  wise  to  use  ratio  of 
opening  for  abscissa  in  final  curves. 
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FhJ.   9.    C'lIAlt.VrTKPISTIC    C'URVKS    OK    A    Fa  N    TksT 

In  making  fan  tests  the  speed  may  not  be  constant  at 
all  times.  To  correct  to  a  common  sjiecfl  we  have  rela- 
tions between  speed  and  pressure  and  power  that  have 
Ijfcn  fully  verified  by  test.  These  relations  (under  the 
nnmo  conditions  of  resistance  to  air  flow,  density  of  air, 
and  with  the  same  fan)  are  as  follows:  (1)  The  voluuie 
of  air  discharged  by  the  fan  varies  directly  as  the  r.p.m.; 
r<J)  the  pressures  produced  vary  directly  as  the  s(|uare  of 
the  r.p.m.;  and  (.3)  the  horsepower  required  to  drive  it 
varies  directly  as  the  cube  of  the  fan  r.p.m. 

In  working  up  a  fan  test,  n  correction  for  friction  in 
the  test  pijK!  muBt  Im?  made  fo  show  what  the  fan  alone 
in  really  doing.  The  friction  pre-sure  or  pressure  to 
overcome  thi-*  friction  mnv  be  10  or  15%  of  the  total  at 
wide  open  gate  and  3  to  \"f,  at  H  gale.  For  ordinary 
round  galvanized  pip<-  a  Rimple  and  quick  way  to  find 
this  friction  is  from  the  ff)rmida 
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Where  F  =  friction  in  inches  of  water,  L  =  length,  and 
D  =  diameter  of  round  pipe.  It  is  easier  to  remember 
that  the  length  of  the  pipe  in  which  friction  pressure 
equals  velocity  pressure  is  40  diameters.  This  rule  i> 
applicable  to  air  under  ordinary  conditions  of  tempera- 
ture, pressure  and  humidity  and  values  by  it  check  close- 
ly with  those  given  by  Kent.  For  smooth,  straiglit  pipe, 
instead  of  40  diameters  it  may  be  60  or  more,  and  for 
rough  bended  pipe  the  figure  will  be  less  than  40.  It 
is  interesting  to  note  that  0.0067.  the  coetticient  of  air 
friction  in  ordinary  piping  is  given  as  the  coefficient  of 
skin  friction  for  water  of  rather  rough  surface. 

It  is  important  to  have  a  standard  weight  of  air  at 
which  fan  performances  may  be  compared.  The  density, 
while  ordinarily  a  small  factor,  affects  the  results  con- 
siderably, if  extremes  are  great,  as  with  heated  air  or 
with  cold  out-door  air.  It  affects  the  velocity  pressure, 
the  total  pressure  and  the  horsepower.  As  correction  to 
a  standard  involves  some  labor  it  is  desirable  to  choose 
for  a  standard  a  mean  weight  so  that  the  original  data 
will  be  close  enough  without  correction  in  many  cases, 
or  so  that  the  conditions  may  be  kept  such  as  will  give 
standard  weight.  Another  reason  for  using  the  mean  or 
ordinary  weight  is  that  such  data  as  taken  may  be  com- 
])ared  with  jjrevious  tests,  also  that  ordinary  Tough 
uncorrected  tests  may  be  compared  with  standard 
tests. 

As  fan  tests  arc  apt  to  be  conducted  indoors  witli 
warmed  air  the  weight  on  the  average  for  the  year  in  the 
United  States  will  not  be  far  from  0.0715  lb.  ])er  cu.ft. 
This  in  fact  is  the  average  weight  for  a  large  number  of 
tests  extending  over  a  number  of  years.  To  correct  to 
standai'il   air.  iiinlti]ily  the   velocity  pressure,  total  pres- 
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sure  and  llic  lioi'scpowci-  ul  llic  actual  test  bv  — r — ; ^r-. 
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The   velocity    will    be  flic   same  as   though   found  at   the 

actual  velocity  pressure,  but  the  static  and  total  pressure 

change  as  the  density,  clianging  the  air  horsepower  and 

the  actual  horsepower  in  proportion. 

A  fan  discharging  under  constant  conditions  as  10 
speed  and  resistance,  will  maintain  a  constant  head  and 
a  constant  velocity  of  discharge  with  changing  density. 
In  a  pipe  system  supjilied  by  a  fan  running  at  a  constant 
speed,  all  the  resistance  may  be  classed  as  friction  of 
various  kinds.  The  impeller  sets  xip  heads,  due  to  cen- 
trifugal force  and  to  motion  iiu])arted  to  the  air,  which 
total  head  is  resisted  by  internal  and  lupe  fi-ictions. 
Density  of  the  fluid  does  not  affect  these  beads,  and  the 
net  head  for  one  density  will  be  the  head  for  all.  The 
velocity  will  be  the  same  for  all  from  the  law  of  falling 
bodies.  F?om  this  it  follows  that  the  volume  discharged 
from  a  fan  is  the  same  at  all  densities,  other  conditions 
being  the  same.  This  is  jirobably  true  of  all  fluids,  since 
the  coefficient  of  friction  seems  to  be  the  same. 

A  thoroughly  good  way  of  making  the  results  of  a  fan 
test  available  and  useful  is  to  plot  characteristic  curves 
as  in  Fig.  0.  The  original  readings  are  first  corrected  to 
one  common  speed,  if  the  speed  has  varied  through  the 
test,  as  it  is  likely  to  do  from  belt  slip.  These  data  at  a 
common  speed  are  then  plotted  on  a  preliminary  curve 
sheet  similar  to  the  curve  sheet  in  Fig.  10,  but  with  the 
ratio  of  opening  instead  of  r.p.m.  plotted  as  absci.ssa. 
On  this  sheet  correction  can  be  made  to  standard  weightl 
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air  ami  lor  pi|ir  Ivirl  imi.  This  |irrliiniiiarv  scl,  of  ciirvcii 
will  usually  sliow  i:p  a  mistake  in  ohstTvatioii  or  in  com- 
putation. From  this  curve  sliwt  ])raclically  any  fan 
problem  may  be  solved  for  fans  of  that  kind.  Of  coui'so 
the  other  fans  of  the  same  line  must  be  kept  in  ]ir(ii)oi'- 
tion  to  the  one  tested  to  get  the  proper  result. 

l?ernouilli's  tht'orem  states  that  the  sum  (if  aM  the 
pressures  of  a  lluid  at  one  section  of  a  system  of  sinonth 
pi]iing-  ecjuals  the  sum  of  all  the  pressures  at  any  otluT 
section,  pipe  friction  bein^  cared  for  by  the  difference  in 
friction  pressures.  If  a  fluid  motor  be  introduced 
between  the  two  sections  where  pi'cssures  are  taken  it 
will  create  a  difference  in  pressure.  This  difference  in 
pressure  times  the  fluid  passing  through  the  motor  times 
the  constants  for  lieaviness  of  fluid,  area,  etc.,  gives  the 
horsepower  produced  by  the  motor,  or  given  to  it  if 
power  is  being  taken  from  the  fluid.  But  for  the  pres- 
sure caused  by  the  motor,  the  sums  of  pressure  of  the  two 
sections  would  be  equal. 

It  is  quite  usual  in  buying  and  selling  fans  to  under- 
stand that  a  certain  effect  ou  discharge  shall  be  produced, 
that  is,  a  certain  volume  and  pressure  in  the  discharge 
pipe.  WTien  the  work  for  which  the  fan  is  sold  is  to  be 
done  on  the  discharge  side  the  inevitable  friction  loss  in 
drawing  air  through  the  inlet  is  not  to  be  included. 
It  is  not  wanted  although,  as  in  the  case  of  some  single- 
inlet  fans,  it  may  be  a  very  api)reciable  factor.  Tjarge 
inlets  reduce  it. 

A  cone  on  the  outlet  will  not  increase  the  efficiency 
of  a  fan  but  will  decrease  the  power  required,  that  is, 
the  same  volume  of  air  will  be  moved  through  the  same 
resistance  by  less  power,  the  speed  being  a  little  slower. 

The  velocity  is  least  at  the  surface  of  the  pipe  because 
of  skin  friction.  In  a  square  pipe  the  mean  of  the  veloc- 
ities and  of  the  pressures  taken  at  the  center  of  a  large 
number  of  equal  squares  into  which  the  pipe  is  divided, 
is  the  average  velocity  and  pressure  in  the  pipe.  In  the 
case  of  a  round  pipe,  divide  into  equal  annular  areas, 
and  for  each  read  at  a  point  where  the  area  inside  equals 
the  area  outside.  Since  the  velocity  changes  as  the 
square  root  of  the  velocity  water-gage  reading,  the  veloc- 
ities should  be  computed  for  each  unit  area  and  these 
values  averaged.  The  error  is  small,  however,  if  the 
velocity  be  computed  from  the  average  of  the  velocity 
pressures,  being  usually  less  than  1%  from  this  cause. 

There  are  usually  irregularities  of  flow  in  air  entering 
a  pipe  and  if  it  is  the  discharge  from  a  fan  the  irregu- 
larities may  be  considerable;  in  an  inlet  pipe  there 
will  be  less,  and  in  a  cone  inlet  there  will  be  considerable 
less  irregularity  of  flow.  The  irregularity  becomes  less 
away  from  the  pipe  inlet  and  in  8  to  12  diameters  in  the 
case  of  fan  discharge  and  in  straight  pipe  good  pitot 
tube  readings  may  be  taken.  For  accurate  measurement 
it  is  recommended  that  both  vertical  and  horizontal  read- 
ings across  the  pipe  be  taken  rather  than  either  alone, 
especially  if  there  has  been  a  bend  in  the  pipe  or  if  the 
pipe  is  the  discharge  from  a  fan. 


design  cif  both  fans  and  piping  syHtems  mid  the  only 
way  to  attack  these  pnibienis  in  a  thorough  and  Hcicn- 
lilic  manner  is  with  some  hucIi  testing  device  aa  Ih  above 
described,  which  is  both  conveiiiciit  and  accurate. 

The  desired  object,  in  most  cases  where  forced  draft  in 
used,  is  to  move  a  certain  volume  of  air  from  one  ])lace  to 
aiKitlier  at  as  small  expense  as  possible.  This  may  In-  done 
by  producing  an  air  current  of  large  cross-section,  moving 
,il  low  M'locity,  or  by  jiroducing  a  high  velocity  in  an  air 
lunent  of  snudl  cross-section.  The  former  method  re- 
(piires  the  use  of  larger  fans  ami  larger  i)i])ing,  each  of 
which  entails  more  expense  and  takes  up  more  valuable 
si)ace  than  would  high-velocity  apparatus,  and  for  these 
reasons  the  latter  method  is  in  most  cases  preferable. 

The  following  points  in  air  work  are  too  little  under- 
stood and  shoidd  be  the  subjects  of  extensive  investiga- 
tion in  order  that  they  may  as.sume  the  important  place 
to  which  they  are  entitled,  in  the  design  of  forced-draft 
systems,  (1)  the  effects  of  slant  and  curve  of  fan  blades 
at  different  speeds,  (2)  the  effect  of  the  form  of  case,  on 
fan  efTiciency,  (:?)  the  conditions  affecting  pipe  friction, 
(4)  the  effects  of  difference  of  temperature  between  tlie 
air  inside  and  that  surrounding  the  pipe,  and    (5)   the 


In  so  far  as  Mr.  Treat's  paper  furnishes  information 
as  to  a  simple  and  successful  pressure-measuring  device 
for  use  on  air  currents,  it  is  worthy  of  attention  from  all 
engineers  in  any  way  interested  in  such  work.  There 
are  at  present  far  too  many  indeterminate  factors  in  the 
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effect  of  the  temperature  and  velocity  of  the  air  current 
in  determining  the  proper  placing  of  outlets,  bends  or 
branches. 

.\11  (if  these  points  are  largely  affected  by  the  velocity 
of  the  air  current  and  it  is  to  be  hoped  that  the  develop- 
ment of  a  good  pressure-measuring  device  will  stimulate 
the  increased  study  of  these  problems,  which  their  impor- 
tance warrants,  and  which  is  essential  to  the  further  im- 
provement   of  forced-draft   apparatus. 

A  Summrr  School  of  Ton-n  PlannlnB  under  the  auspices 
of  the  University  of  London  was  held  in  August,  1912,  and 
will  be  held  asain  from  Aug.  2  to  16.  1913,  at  the  Hampsteod 
Garden  Suburb.  England.  Lectures  will  be  given  and  an  op- 
portunity will  be  afforded  to  study  a  town-planning  project 
in  the  vicinity — a  400-acre  extension  scheme  to  the  Hamp- 
stead  Garden  Suburb  has  recently  been  brought  before  the 
Local  Government  under  the  Town  Planning  Act  of  1909.  The 
summer  school  is  designed  for  municipal  engineers  and  archi- 
tects. Its  secretary  is  J.  S.  Rathbone.  the  Institute,  Hamp- 
stead  Garden  Suburb,  London,  N.  W..  England. 
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A  Temporary  Drawbridge  of  the  Hori- 
zontal Rolling  Type 

In  the  renewal  oi  drawbriikvs  on  eitv  streets  it  is  usu- 
ally necessan-  to  provide  temporary  accommodation  for 
street  traffic,  and  an  unusual  way  of  effecting  this  at  the 
Oneida  St.  crossing  of  the  Milwaukee  Kiver.  in  Mil- 
waukee, Wis.,  is  described  below. 

In  May,   1911,   the   Common   Council   authorized   the 


Fig.  1.    Tkmpok.^rt  Roi.lixg  Drawbridge   (for  Foot 

Passe.ngkrs)   over    the  Milwaukee  Eivkr,   Mil- 

WAiKEE.  Wis. 

(Used    during    the    construction 
bridge) 


Df   the   Oneida   St.    bascule 


sale  of  bonds  for  the  construction  of  a  bascule  bridge  at 
Oneida  St.,  as  the  existing  swing  bridge  was  too  narrow 
to  accommodate  the  increasing  traffic  at  this  point.  As 
this  crossing  of  the  river  is  within  the  business  district, 
it  wa.s  considereil  necessary  to  i)rovi<le  some  accommoda- 
tion for  traffic  during  the  construction  of  the  new  bridge. 
This  was  accomplished  by  the  installation  of  a  temporary 
bridge  for  pedestrians  only,  vehicles  being  directed  to 
other  bridges  a  short  distance  on  either  side. 

The  clear  width  of  channel  of  the  permanent  bridge 
is  80  ft.  The  temporary  open  channel  was  60  ft.  wide, 
and  this  was  cro.ssed  by  a  riveted  through-tru.ss  span  91 
ft.  long,  having  one  end  counterbalancetl  and  mounted  on 
wheels  running  on  a  track  laid  upon  a  pile  trestle.     For 


;  Rolling  Drawbridge 


■•>k- -106.5  — 

Elevation 
Trunnion     Bascule     Bridge 

Fig.   2.    Plan  and  Elevation.   Showixc!  Temporary 

RoLLrXG  BhIDGE  and  PeR.MANENT  RasC'I'LE   BlilDGE  AT 

Tin:  GxKiDA  St.  Crossing  of  the  Milwaukee 
River,  Milwaukee,  Wis. 

information  and  drawings  of  this  interesting  rolling 
drawbridge  we  are  indebted  to  J.  C.  Pinncy,  .Jr..  Super- 
intendent of  Bridges  and  I'ublic  Buildings,  Milwaukee, 
Wis.  The  bridge  was  designed  and  constructed  under 
the  su])ervision  of  his  predecessor,  L.  J.  Krug. 

The  general  design  is  shown  in  Fig.  1,  in  which  the 
bridge  is  roiled  back  in  position  to  open  the  channel. 
The  arrangement  of  the  structure  and  its  approaches,  and 
their  relation  to  the  permanent  bridge,  are  siiown  in  Fig. 
y.  Tile  bridge  was  located  north  of  the  permanent  site, 
and  l)eyond  the  street  line,  being  approached  by  a  short 
lateral  walk  at  each  end.  The  ])iie  trestle  (at  the  west 
end)  |)anel  of  tiic  Iruss  luul  tiic  diagoniti  nicinlicr  omitted. 
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Jill, I  III  llic  iitliiM-  side  an  S-I'l.  walk  Icvrl  willi  tlir  IIiidp  of 
111,.  I,ri,lgi'  (Kig-  1).  \Vlicn  111,'  l)ri,lgi.  was  ,,|)ciio(l  I'dp 
navigation,  accetis  to  tliu  walks  was  proveiitod  hy  gates. 
W'Ir'Ii  the  bridge  was  open  for  ]iassGiigcrs,  tiioy  walked 
lIu'Dugli  one  of  the  panels  of  the  truss  in  passing  from 
till'  walk  to  the  bridge.  To  ])crinil  this,  the  rear  (west 
(•nil)  panel  of  the  truss  has  the  diagoiuvl  member  omitted, 
the  stress  being  provided  for  by  a  liG-iii.  web  plate  in  the 
toi)  chord,  as  shown  in  Fig.  :>.  M  tlic  I'ast  en,l,  passen- 
gers stepped  on  anil  olV  the  ln'iilgc  in  tli,'  usual  way,  as 
will  be  seen  from  the  plan. 

The  liridge  was  ilesigned  for  an  assumed  live  load  of 
100  lb.  ])er  sfj.ft.  The  trusses  ,ir  the  rolling  sjian  had 
.seven  iianels  of  K!  ft.,  the  length  ,,v,.r  all  being  i)-^  ft.  :! 
in.;  wiiltb,  10  ft.  T'/i  in.  c.  to  c.  of  trusses,  and  depth 
i:'>  ft.  ,•.  to  ,-.  of  (•hor,ls.  Til,'  trusses  were  built  entirely 
of  angles  ami  plates,  as  slinwu  in  Fig.  .'!.  ami  the  eon- 
ueetions  are  made  by  gusset  plates  ,,f  large  size.  The  rea- 
s,ui  fiu-  till'  iipen  jianel  at  tb,'  I'ear  of  the  trnss  has  been 
noted  above. 

The  floor  beams  were  !l-iii.  l-beanis  ,'arrying  joists  2x10- 
iii.   with   a   ileck   of   2-in.    pine    plank   and   "ixl-in.   foot- 
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Fig.  4.    SuBSTRUcxriiL;  and  Tii.vcK  Foii  Hollixg 
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supporting  tlw  lloor  jiu~ts.     This  constriiclion   's  shown 
in   Kig.  '1. 

'I'he  rear  end  of  the  briflge  was  earried  by  six  2l)-in. 
thmged  east-steel  wheels  with  .'{-in.  cylindrical  tread,  run- 
ning on  a  track  !*  fl.  !)  in.  c.  to  c.  of  rails.  As  shown  in 
Fig.  "),  one  of  the  n.xlcs  was  driven  by  gearing  from  a  25- 
Iip.  oOO-volt  series-wound  direct-current  motor,  this  be- 
ing the  motor  which  ojtcraled  the  old  swing  bridge.  'J'he 
motor  s|)ecd  was  about  l"-iO(i  r.p.m..  which  was  reduced  by 
the  gearing  to  alxiiit  211  r.]).m.  on  the  axle,  giving  a  speeil 
of  travel  of  about  112  ft.  per  mil).  It  actually  required 
from  4")  to  GO  sec.  to  open  or  close  the  sjwn.  The  wei^lit 
of  the  tru.ss  span  was  about  2  1,000  lb.,  and  about  :{<I,(MI0 
lb.  ,if  iianiterweigbt  was  i-,'ipiin'il.  but  considerably  more 
than  this  was  uscil. 
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Fig.  5.    Machixkhy  Ai!i!AN<iK.\ii:NT  or  Hoi.i.in'g 
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guards.  On  each  side  were  two  hand  rails  of  angles  2!^x2 
in.,  attached  to  lugs.  At  the  forward  or  free  end  of  the 
bridge,  the  two  floor  beams  of  the  first  panel  were  con- 
nected by  bottom  angles,  serving  to  stiffen  the  bottom 
chords  in  this  panel.  At  the  heel  or  rolling  end  of  the 
bridge  are  9-in.  channels,  placed  directly  nnder  the  bot- 
tom chord  angles  of  the  two  end  panels.  Beneath  the.se 
and  the  floor  beams  were  two  pair  of  9-in.  longitudinal  1- 
beams  or  sill  beams,  to  which  were  attached  the  axle  boxes 
01  the  six  20-in.  cast-steel  flanged  wheels.  This  con- 
struction is  shown  in  Fig.  3.  At  the  extreme  rear  end  of 
the  bridge,  beneath  the  floor,  was  a  transverse  protective 
girder  acting  as  a  stop.  All  field  connections  were  bolted, 
to  facilitate  both  erection  and  removal.  The  members 
were  all  marked,  and  when  the  bridge  was  taken  down 
the  parts  were  all  stored,  so  that  it  will  be  available  for 
use  at  some  other  time  if  necessary. 

The  trestle  had  four-pile  bents,  the  inner  piles  2  ft.  3 
in.  between  centers  and  the  outer  ones  9  ft.  9  in.  distant 
for  the  track  side  and  8  ft.  for  the  fixed  walk  side. 
The  track  piles  had  caps  12x13  in.,  with  corbels  3  ft.  long 
supporting  the  stringers,  on  which  were  laid  the  rails. 
The  sidewalk  piles  had  stringers  laid  directly  upon  them, 
with  8x8-in.  posts  to  which  were  bolted  cross  timbers 


The  bridge  was  built  by  the  city's  department  forces, 
and  the  total  cost  of  the  work  was  as  follows: 


CONSTRICTION 


(A;  Contract  Work) 

St*cl  trusses  and  bracing. . 

Piling 

Lumber 

Machinerj'  and  structural  steel . 
Paint 

Total  contract  work 

(B.  Day  Labor:) 


Carpenters.  . 
Ironworkers. 
Painters 


1580.00 
691.20 
332.12 
358.53 
24.00 

$1983. So 


839  00 
293  22 
47.40 


Total  day  labor  work '  )^?  •  I? 

Total  coat  of  construction 3idd.o7 


REMOVAL 


Carpenters 

Ironworkers 

Laborers 

Time  of  tug  for  to 


k-ing  to  yard. 


SS.OO 
55.12 
65.25 
10.00 


Total  cost  of  removal 

Total  cost  of  b-idge  erected, 


noved  and  stored  i 


188.37 

1  yard J3353  S4 


Rnllins  Stock  for  Spanish  railways  is  so  much  In  demand 
that  the  home  factories  can  not  guarantee  deliveries  under 
12  months.  In  consequence  It  Is  reported  that  the  govern- 
ment is  intended  to  remove  all  duties  on  such  stock  for  a 
period.    In   order   to  admit   foreign   cars. 
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The  Proposed  Extension  of  thv;  Grand 

Trunk  Railway  System  in 

New  England 

Mucli  space  has  been  given  in  the  newspaper?  during 
the  i)ast  two  months  to  the  proposed  agreement  between 
the  Xew  York.  Xew  Haven  &  Hartford  R.R.  and  the 
Grand  Trunk  Ry.,  to  cease  coni]Jetition  in  Xew  England. 
The  abandonment  bv  the  Grand  Trunk  Co.  of  construc- 
tion work  on  the^  Proridence  extension  and  of  its  other 
plans  for  extension  in  Xew  England  lirst  called  general 
attention  to  this  agreement  and  started  a  campaign  of 


Vu,.  1.   Map  OK  (iiivsr)  Tim  nk  1!^.  Lim>  id  .\i:w  Eng- 
land .Skai'ohts   and   J'i!<)1'()si:d    K.xri;Nsioxs 

invexti^ation  against  the  Xew  Haven  Company  wliich 
may  have  ini|Mirtant  results. 

H  is  of  interest,  therefore,  at  this  time  to  sec  what  the 
work  was  which  the  Grand  Trunk  Co.  had  under  way 
and  projected.  The  accompanying  map,  Fig.  1,  show.* 
Ihette  extensions. 

From  Montreal  the  company  has  for  many  years  had 
its  own  lines  to  Portland,  ^le..  and  to  Xew  Ixjudon, 
Conn.;  the  latter  by  the  Central  Vermont  R.R.,  which 
In  controlled  by  the  Grand  Trunk  Ify.  From  Montreal 
to  Bofton  n  through  route  i^  obtained  by  connection 
with  ihc  Boston  &  Maine  K.R.  at  White  River  Junction. 

The  proposed  exti-nsions  included  the  following  lines: 
1.  from  While  River  Junction  to  Hciston,  ahont  ]M> 
milwt,  practically  parnlleling  the  present  Boston  &  Mninc 
R.R.  route;  2,  from  I'almer,  Mas-s.,  to  Providence,  R.I., 
which  had  Iwen  placed  under  riiiist ruction  (with  a  branch 
from  rhidley  to  Worcester)  ;  3,  from  Boston  to  a  con- 
noction  with  the  Providence  extension.  All  this  new 
work  was  in  the  handn  .if  m  separate  r)rgiini/.ation. 
the  S<»ulberii  Xew  England  Ry.  Ci...  the  president  of 
which  i»  E.  II.  Fitzhugh,  fwho  is  pre^idenl  also  of  the 
Central  Vermont  H.H.).    For  inforinutiuu  wu  arc  indebt- 


cil  to  Mr.  Filxhugh  and  to  H.  C.  Estcp,  engineer  of  con- 
struction. 

The  siii-vcys  luid  lieen  niiule  fur  the  line  from  White 
River  Junction  to  Boston  (through  Xaslma,  X.  H.),  and 
the  Massachusetts  portion  had  been  authorized  by  the  state 
legislature.  Should  the  Xew  Hampshire  legislature  fail 
to  authorize  the  northern  portion,  however,  it  was  planned 
to  relocate  the  line  entirely  within  the  state  of  Massa- 
chusetts, connecting  with  the  Central  Vermont  R.R.  at 
Xorthfield,  near  the  Vermont  boundary.  This  is  indi- 
cated by  the  line  of  crosses  on  Fig.  1  Profiles  of  the  ex- 
isting lines  from  Portland  to  Montreal  and  Boston  to 
^Montreal  were  given  in  our  issue  of  Dee.  21,  1911. 

The  Palmer  &  Providence  line  is  the  only  one  upon 
which  extensive  construction  work  has  been  done.  A  map 
and  profile  of  the  line  are  shown  in  Figs.  2  and  3.  The 
total  length  is  about  75  miles,  exclusive  of  a  10-mile 
fi'cislit  line  xo  the  water  front  at  Providence.  The  length 
in  ilassaehuset.ts  is  about  58  miles,  with  7I/2  miles  of 
sidings.  In  Rhode  Island,  however,  the  length  of  main 
line  is  27  miles,  while  the  sidings  aggregate  38  miles. 
The  line  Wiis  ])lanncd  To  serve  many  mills  and  fac- 
tories. 

From  Palmer,  Ma-ss.,  where  the  Central  Vermont  R.R. 
cros.«es  the  Boston  &  Albany  R.R.,  the  new  line  parallels 
the  latter  road  up  the  west  side  of  the  Quabaug  River, 
crossing  this  valley  near  West  Brimfield  and  then  looping 
do\ra  on  the  east  side.  Xear  Fiskdale  it  strikes  the  valley 
of  the  Quinnebaug  River  and  follows  this  nearly  to  the 
state  line,  where  the  river  runs  south  while  the  railway 
turns  eastward  through  Dudley  and  AVebstcr  and  makes 
a  wide  loop  around  the  north  and  east  sides  of  Lake 
Chauhunngungamaug.  Thence  it  continues  east  to  Black- 
stone  and  Woonsoc'ket,  where  it  turns  southeast  along  the 
Blackstone   river. 

From  Blackstone,  the  line  follows  the  east  side  of  the 
river  to  .Mbion.  and  then  the  west  .side.  It  parallels  the 
X.  v.,  X.  II.  &  H.  R.R.     The  main  passenger  line  tra- 


I'n,.     •.'.       M  \l'     (II       llll,     I'M.Mi:!!,     PllOVIDIAM      \      r.ii--|il\ 

I'i.Mii.vaio.v  Of  Tin;  (Ihani)  Think  Hv. 

verses  the  city  of  Providence,  and  coimccts  with  the  N.  Y., 
.\'.  H.  &  II.  R.R.  at  a  short  distance  from  the  Union 
Station.  A  freight  line  ti'ii  miles  long  swings  around 
the  city  to  n  terminal  on  Xarragansctt  Bay  at  Fields 
I'oint,  wberp  the  company  has  a  long  lease  of  Innds  and 
wharves,  with  !>0()  ft.  of  water  front.  It  will  he  seen  from 
the  map  that  the  new  line  jiractically  jiarallcls  different 
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liiirs  dl'  the  N.  Y.,  N.  II.  &  II.  1?.R.,  and  this  iijiplios  also 
lo  tlir  branches  to  Boston  ami  Woiccstcr. 

The  terminal  elevations  arc  :!-.'n  fi.  at  I'ahiicr  iiin!  'i't 
ft.  at  rroviilence  (Union  Station).  'I'lieri'  arc  three 
main  summits.  The  first  is  at  West  Mountain  (!»y_,  miles 
from  Palmer,  near  Hrimtield).  where  the  elevation  is  705 
ft.  above  sea  level.  The  other  two  are  in  the  neijjhbor- 
hooil  of  Webster  and  the  lake;  at  SH/o  miles  from  I'alincr 
is  a  summit  of  r-iAh  ft.,  while  at  41  miles  ( Mt.  Daniel)  is 
the  maximuini  summit  of  740  ft.  elevation.  The  maxi- 
mum grades  are  1'/,,  e(iuated  0.04%  per  degree  of  cur- 
vature, with  a  maximum  curvature  of  6°.  Transition 
I'urves  are  used,  ami  the  superelevation  is  calculated  for 
a  sjjced  of  40  m.p.h.  The  line  was  to  be  of  first-class  con- 
struction, and  was  laid  out  to  avoid  all  grade  crossings,  of 
both  railways  and  highways. 

The  longest  steel  structure  was  to  lie  a  viaduct  ]"v52  ft. 
long,  carrying  the  railway  over  the  Quahaug  Uivcr  (at  a 
height  of  115  ft.),  the  .state  highway  and  the  Boston  & 
Albany  li.li.  At  North  Webster  ( 3()  miles)  is  a  structure 
1052  ft.  long  which  crosses  the  French  River  at  a  height 
of  55  ft. 


A   Unit  to  Supplant  "Horse  Power" 

The  unit  of  ])owcr  input,  the  myriawalt,  recommended 
i)efore  the  recent  convention  of  tiie  American  Institute  of 
Klectrical  Kngineers  (see  Kncunkiciiino  Xkwk,  ,luly  4, 
1912),  by  ilr.  II.  (i.  Stolt,  an  desirable  for  expressing 
the  |)ower  output  of  boilers,  or  the  rate  of  steani-energj' 
iiil)ut  of  engines  in  .sorvice,  has  been  recommended  to 
the  .\merican  Institute  of  Klectrical  Engineers  anil  the 
.\merican  Society  of  Mechanical  Engineers  jointly  by  the 
Standards  Committee  of  the  former  and  a  special  com- 
mittee of  the  latter.  It  is  pro])o.sed  as  a  new  unit  to  be 
u.«ed  in  dealing  with  the  performance  of  steam  boilers, 
steam  engines,  gas  engines,  steam  and  water  turbines, 
etc.,  and  as  the  unit  of  thermal  or  mechanical  power.  It 
is  also  recommended  that  these  two  societies  discontinue 
the  u.sc  of  the  term  "boiler  horsepower."  According  to 
this  practice,  for  instance,  the  rating  of  the  steam  turbiiTe 
generating  unit  would  be  according  to  its  injjut  in  myria- 
watts  and  outjjut  in  kilowatts.  The  myriawatt  is  about 
29;  larger  than  the  accejjted  definition  of  boiler  horse- 
jKiwcr.  and  is  etptivalent  to  Kl  k\v. 

Mo&sachuse-H-s >i< Rhode    Island 
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Fig.  3.   Profili-:  of  the  (iitAxi)  Tiunk  Ky.  Extkxsion"  fho.m  Pai.mi;!!.  Ma.^s..  to  Phovidkxck,  R.  I. 


There  was  to  be  only  one  tunnel  011  the  line,  in  Provi- 
dence, 2400  ft.  long,  carrying  the  pa.ssenger  line  under 
the  State  House  hill  and  terminating  at  Jewett  St..  near 
the  Union  Station.  The  freight  line  around  Providence 
is  for  a  large  part  of  the  distance  depressed  below  the 
street  level. 

Charters  had  iieen  secured  for  a  3G-mile  extention  of 
this  line  from  Blackstone  to  Boston  (at  South  Boston), 
and  for  a  27-mile  branch  from  Dudley  to  Worcester. 
The  Grand  Trunk  Co.  also  proposed  to  operate  steamers 
between  Providence  and  'New  York  and  had  placed  orders 
for  two  steamers  for  this  service,  to  be  named  the  "Xar- 
ragansetf  and  the  "Manhattan",  each  having  a  capacity 
of  500  passengers  and  500  tons  of  freight. 

It  should  be  said  that  these  extensions  of  the  Grand 
Trunk  system  were  fought  by  the  New  Y'ork,  New  Haven 
&  Hartford  Co.  by  every  influence  at  its  command  and 
there  was  some  surveying  for  retaliatory  lines  by  the 
N*ew   Haven   as   well   as  much  bluffing. 

The  agreement,  or  rather  offer,  by  the  New  Haven  Co., 
which  it  is  claimed  led  to  the  suspension  of  work  on  these 
extensions  was  a  general  proposal  for  trackage  rights  with 
facilities  for  through  routing  and  through  billing,  which 
it  was  claimed  would  give  the  Grand  Trunk,  if  the  agree- 
ment were  carried  out,  as  good  facilities  for  business  in 
Boston  and  Providence  as  it  could  obtain  with  its  own 
lines. 


lieNUNoltntlon  Apparntni* — Since  the  importation  of  the 
first  resuscitation  machines  ( "pulmotors")  by  the  U.  S.  Bureau 
of  Mines,  as  noted  in  "Engineering  News."  Apr.  6.  11*11,  some 
250  have  been  purchased  for  gas-  and  electric-supply  com- 
panies and  are  in  use  in  some  100  cities  where  they  have  been 
made  free  to  the  public  for  emergency  service.  According  to 
a  bulletin  of  H.  M.  Byllesby  &  Co.,  of  Chicago.  11  machines 
were  purchased  In  1912.  and  every  gas  property  under  the 
management  of  that  concern  was  equipped  with  the  device. 
In  something  less  than  a  year  in  which  these  machines  had 
been  used.  24  lives  had  been  saved;  these  were  mostly  cases 
of  gas  poisoning,  but  two  persons  were  revived  from  the 
effects  of  morphine,  two  after  serious  surgical  operations,  and 
one  after  electric  shock.  In  one  case  first  breath  was  in- 
duced   in    an    infant. 


sleveK  nnd  Sieve  Cloth  will  be  tested  by  the  U.  S.  Bureau 
of  Standards.  Washington.  D.  C.  according  to  information 
appearing  in  Circular  No.  39  of  the  Bureau.  The  fees  for 
this    work    are    graded    as    follows: 

(a)  Test    and    certification    of   any   sieve    conforming    to 

the  specifications  of  the  Bureau  of  Standards....    $2.00 

(b)  Test  and   report  of  any   sieve  which   is   rejected   for 

mesh    outside    the    tolerances 1.00 

(c)  Test    and    report    of   any    sieve    which    passes    speci- 

fications as   to   mesh,   but  is   rejected    for  average 
diameter     of     wires 2.00 

(d)  Test    and    report    of    any    sieve    not    conforming    to 

other  parts  of  the  specifications  or  purchased  on 

any    other    specifications 2.00 

(e)  Test    and    report    of    the    mesh    of   warp   wires   of   a 

piece  of  sieve   cloth,   per  lin.ft 0.60 

If)    Test    and    report    of    the    mesh    of    shoot    wires    of   a 

piece  of  sieve   cloth,   per  lin.ft o ,  fin 

(g)  Determination  of  the  average  diameter  of  a  num- 
ber of  wires   in  each  direction   in  a  piece  of  sieve 

cloth     1    <"> 

(h)  A  discount  of  10*^  on  the  fees  above  under  (a)  to 
(d).  inclusive,  will  be  allowed  when  sieves  are 
submitted   in   lots  of  five  or  more  at  a  time. 
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A  Building  Foundation  Constructed 
by  the  Freezing  Process 

Wliat  is  claiine,!  to  be  the  first  use  of  the  freezing 
procf  ss  in  constructing  a  building  foundation  is  described 
by  Maurice  Deutsch  in  the  following.  Mr.  Deutsch  gath- 
ered the  information  during  a  rec-ent  visit  to  Europe, 
where  he  took  occasion  to  study  the  latest  methods  of  ap- 
plication of  the  freezing  process  for  various  purposes, 
particularlv  for  shaftsiuking.  The  work  on  the  biulding 
foundation  described  below  was  done  several  years  ago. 
but  has  not  previously  been  reported  in  print. 

In  designing  the  substructure  of  a  department  stove 
for  K.  Herzog,  in  Berlin,  it  was  necessary  to  provide  for 
a  deep  cellar  where  machinery  was  to  be  located.  The 
lot  is  sho\ra  in  the  accompanying  sketch :  it  is  ai)proxi- 

.:m 
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■The  {reeling  pipes  were 
placed  abou^  o^-fh.  from 
%e  sides  of -the  adjoining 
building 
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uiiil.ly  56xir>  ft.  The  huibling  is  four  stories  in  licight, 
but  proviHion  wan  made  in  construction  for  increasing  this 
heigiil  Inter.  Tho  subsoil  is  a  imd  qiiick.sand  extending  t«> 
a  conHiderable  (le|)lh.  Groundwater  level  is  about  13  ft. 
Ix'iow  curb  at  the  site,  and  the  foundations  of  the  ad- 
joining buildings  arc  about  10  ft.  below  curb.  The 
<rllnr  excavation  bad  to  be  carried  about  .'JO  ft.  !)eloH 
curb,  or  mor«-  than  W  ft.  Indow  water  and  •^'>  ft.  Itelow 
the  foundations  of  adjoining  buildings. 

Work  was  begun  by  exr-avation  inside  of  a  Hhcct-]>ile 
incloNiirc.  When  thin  got  below  WHter-Ievei.  material 
from  umler  adjoining  buildings  started  to  l)oil  up  into 
the  excavation,  and  s<'Nernl  of  iliese  Iniildings  settled  and 
crnck<'il.  Work  whs  abandoned  ;  then  a  concern  which 
«|MMinli/.es  ill  the  a[)i»licntion  of  the  freezing  process  was 
cnlled   upon  to  construct  the  foundation.     Tliis  concern 


undertook  to  complete  the  work  within  a  stipulated  time 
for  a  fixed  price. 

Freezing  pipes  5  in.  in  diameter  and  about  fV  in.  in 
wall  thickness  were  sunk  vertically  around  the  site  about 
3  ft.  on  centers,  on  a  line  about  61/2  ft.  from  the  adjoin- 
ing buildings.  The  pipes  could  not  be  located  exactly  0:1 
a  straight  line,  as  the  sheet-piling  driven  by  the  previou; 
contractor  was  not  always  either  vertical  or  in  a  straight 
line.  The  pipes  were  sunk  to  59  ft.  below  curb  level,  or 
about  23  ft.  below  the  bottom  of  the  proposed  excavation. 
The  pipes  were  closed  at  the  bottom  and  inside  of 
each  was  set  a  1-in.  brine  pipe  open  at  the  bottom. 
The  brine  pipes  were  connected  to  a  supply  header  at  the 
top,  and  the  5-in.  pipes  were  connected  to  a  drain  header. 
The  system  was  supplied  from  a  brine  pump  and  a  re- 
frigerating plant.  Tlie  brine  passed  down  through  the 
1-in.  pipes,  up  through  the  inclosing  5-in.  pipe  and  back 
into  the  drain  header,  which  returned  it  to  the  brine 
tank.  The  liquid  was  pumped  through  the  1-iu.  pipes  at 
a  velocity  of  about  11 V2  ft.  per  min.  Valves  fitted  in  the 
supply  main  and  in  the  collecting  main,  and  valves  in  the 
connections  of  the  individual  pipes  to  these  mains,  per- 
mitted making  any  necessary  tests  for  tightness  of  the 
individual  pipes. 

About  four  weeks  after  the  brine  was  started  flowing 
the  groiuid  «as  frozen  a  sufficient  distance  for  the  con- 
tractor to  begin  excavation.  Work  proceeded  by  dredg- 
ing inside  of  the  lot  to  a  depth  of  36  ft.  below  curb.  At 
no  time  did  any  inflow  of  material  under  the  frozen 
wall  take  place.  When  the  excavation  was  completed  to 
the  desired  depth  the  floor  was  covered  with  a  thick  bed 
of  concrete,  placed  under  water.  Then  the  site  was 
pumped  out  and  the  foundation  completed. 

The  work  was  done  at  a  much  lower  cost  than  it  could 
have  been  done  for  by  the  ])neumatic-caisson  process. 

The    Profitable    Limit   of   a    Five-Cent 
Street-Railway  Fare''' 

By  Hicxhy  (J.  Bif.\i)Li;i:f 

In  the  1911  report  of  our  Committee  on  Rates  and  Fares, 
we  Indicated  that  It  is  possible  to  figure  accurately  the  dis- 
tance which  overhead,  Irolley.  surface,  street  railway  cars 
may  be  operated  with  profit  for  a  5c.  fare,  provided  four 
factors  with  reference  to  a  company's  business  are  shown, 
and  we  Included  In  our  report  certain  curves  by  which  such 
calculations    can    be    readily    made. 

The  four  Items  which  we  mentioned  are  as  follows:  (1) 
The  total  cost  per  car  mile  of  operating  expenses,  taxes, 
depreciation  and  obsolescence.  (2)  The  averatfe  number  of 
5c.  fare  passenRers  carried  per  one-half  round  trip.  (3)  The 
Investment  made  in  the  company's  property  for  each  $1  of 
gross  business.  (4)  The  percentage  return  on  the  company's 
investment  which  must  be  'earned  to  attract  capital  freely 
to  the   business 

.Since  our  last  year's  report  was  completed.  I  have  en- 
deavored to  secure  Information  from  street-railway  systems 
covering  the  above  Items.  In  securing  this  information,  1 
have  modified  the  Items  somewhat  by  transferring  taxes, 
de|)riclatlt>n  and  obsolescence  from  the  first  Item  to  the 
fourth.  The  first  Item,  therefore,  covers  the  total  cost  per 
car  mile  of  operating  expenses  exclusive  of  taxes,  depre- 
elullon  and  obsolescence.  The  fourth  Item  covers  the  per- 
centage return  on  the  company's  investment  which  nuisl  be 
earned  to  provide  for  taxes,  di'preclatlon  and  obsolescence 
and  to  attract  capital  freely  to  the  business. 

In  presenting  the  Information  which  I  have  collected,  It 
perhaps,  will  be  somewhat  diMinr  If  I  consider  earh  one  of 
these   four  Items  separately. 

•From  a  letti-r  written  to  F.  It.  Ford  for  Incorporation  in 
the  report  for  1012  of  the  Commitli'e  on  Kates  and  Fares  of 
the    American    Klectric    Railway    Association. 

tHtunv    &    Webster,    147    Milk    .St.,    Boston,    Muss. 
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(1)    Till-:  Tii'r.M. 


I'OST     PER    CAR     Mll.l'; 
EXPENSES 


)E    ol'EUATINCi 


opiiatlnK  o.xpfiiscs  pir  car  mlli-  for  thus,,  companies  from 
which  the  other  data  could  also  h,-  sccurid  arc  uh  the  ac- 
companying:   i:al)lc. 

These  tlKUrcs  Indicate  that  operating  expenses  per  car 
mile  arc  not  materially  affected  by  the  mere  slxe  of  the  road. 
In  eenei-al,  the  small  companies  may  be  said  to  have  slightly 
lower  operating'  expenses  per  car  mile  than  the  larKe  com- 
panies, but  some  of  the  large  companies  opiTate  on  a  very 
low  basis  and  some  of  the  small  operate  on  a  hljrh  basis.  It 
these  companies  were  retabulated  with  reference  to  their 
geofrraphlcal  location,  It  would  appear  that  the  companies 
In  the  southeastern  section  of  the  country  In  general  operate 
at  a  lower  cost  per  car  mile  than  those  In  the  northern 
section  or  those  In  the  extreme  western   section. 

(2)  THE  AVERAGE  NUMBER  OF  FIVE-CENT- FA  I!  !•;  I'.\S- 
SENGERS  PER  HALF  ROUND  TRIP 
From  the  figures  In  the  accompanying  table  (Col.  I),  it 
appears  that  the  larger  companies  carry  a  greater  number 
of  passengers  per  half  round  trip  than  the  smaller  com- 
panies. The  reason  for  this  is  evident.  In  the  larger  cities 
it  is  possible,  to  a  certain  extent,  to  vary  the  number  of  cars 
operated  on  each  line  from  hour  to  hour  so  that  the  number 
of  cars  operating  at  any  one  time  is  approximately  propor- 
tioned to  the  amount  of  traffic.  In  smaller  cities  this  is  usu- 
ally impractical  because  a  line  which  can  handle  its  rush- 
hour  business  on  a  10-  or  15-minute  headway  cannot 
ordinarily  reduce  this  headway  during  hours  of  light  travel 
without   strong   objections   from   the    traveling   public. 

If  we  consider  the  larger  cities  only,  it  appears  that  25 
flve-cent-fare  passengers  per  half  trip  is  about  as  high  as 
any  road  can  hope  to  average.  That  we  are  not  likely  to 
exceed  this  number  of  passengers  with  the  present  type  of 
car  Is  quite  evident  when  we  consider  that  this  figure  is  the 
average  number  of  paying  passengers  per  half  trip  covering 
the  entire  day's  operation,  including  hours  of  light  travel, 
as  well  as  those  of  heavy  travel,  and  that  it  does  not  include 
ti'ansfer  passengers  who  must  also  be  accommodated  on  the 
cars.  Assuming  that  25  five-cent-fare  passengers  is  the 
'maximum  which  we  can  hope  to  carry  on  an  average  per 
half  trip,  it  is  evident  that  our  maximum  receipts  per  half 
trip  will  be  ?!1.25.  and  that  this  is  the  limiting  factor  in  de- 
termining the  distance  which  the  car  may  be  profitably 
operated. 

(3)     INVESTMENT    IN    PROPERTY    FOR    $1    OF    GROSS 

BUSINESS 

The  word  "investment"  is  intended  here  to  cover  all  costs 
incident  to  the  production  or  replacement  of  a  property  and 
Its  business. 

The  figures  obtained  showing  the  ratio  between  invest- 
ment and  gross  earnings  are  as  in  Column  2  of  the  accom- 
panying  table. 

These  figures  must,  necessarily,  be  considered  approximate 
because  they  are  in  all  cases  obtained  from  appraisals  made 
after  the  completion  of  the  property  and  at  a  time  when  the 
actual  cost  of  construction  was  not  available.  All  the  figures 
■".re,  however,  based  on  appraisals  made  by  competent  en- 
gineers  of   long   experience,    and    I    think    may    be   accepted   as 


OPERATING  DATA  OF  20  STREET  RAILWAYS 


Company. 


Dollars  invested  Cents 

per  dollar  Operating  expenses        round  trip 

of  gross.  per  car  mile.  5-ct.  fare. 

Annual  gross  receipts  ovet  $  1 ,000,000 


lax.  length 
half  trip 
per  i  for  profitable 
operation 


3  15 

3.2.5 

4.40 

4.00 

3.30 

3  90 

5.55 

3.03 

4.97 
Annual  gross  receipts  o 

3.00 
Annual  gross  receipts  ( 

3.90 

3.00 
Annual  gross  receipts  ( 

3.80 

4.40 

4.20 

4.40 


14.96 
18.33 
18.50 
19.60 
16  30 
19.00 
19.90 

14  22 

15  00 

■er  $750,000  and  le." 

18.40 
ver  $500,000  and  le 

18. .30 

12.60 
ver  $250,000  and  le 

18.60 

12  00 

13.70 

13.70 


22  40 

22.80 

25.40 

24.40 

17.00 

15.60 

22.20 

17.50 

27.00 

than  Sl.OOO.mo 

13.20 
s  than  $7.50.000 

14,40 

13  00 
s  than  S.500,000 

15  .30 

13  40 
8.70 
7.40 


Annual  gross  receipts  less  than  $2.50,000 
3.70  17.70  19  00 

4.50  15.20  17.00 

3.70  14.80  12.60 

4  20  12.70  6.60 


2.44 
2.28 
1.23 


approximately  correct.  The  appraliinU  of  enmpnnleB  (\). 
(2)  and  (S)  were  made  at  a  tlim-  when  Iheiie  priipertlen  were 
nut  properly  equipped  to  handle  their  full  Kroiiii  hualnfia 
and  give  adequate  and  llrHl-eliiHH  Hervlce.  The  valuntionii  In 
these  cases  are,  thirefore.  low,  and  had  the  phyitleiil  proper- 
ties been  adequate  for  the  buHlnenH  handled,  I  think  that  In- 
vestment per  dollar  of  gross  buslneHH  would  have  undoubt- 
edly   been  as   high   as   tt    In   eiKh   case 

Taking  the  average  of  all  of  the  cumpanleii  Klven  In  the 
above  table,  I  find  an  averaKo  lnve»tmi-nt  of  13.92  per  %1 
of  gross   earnings. 

It  would  appear  from  the  ftgurea  that  the  average  Invest- 
ment per  dollar  of  gross  business  Is  practically  the  same  In 
smaller  companies  as  In  the  larger.  It  Is.  of  course,  true 
that  the  average  Investment  per  mile  Is  much  greater  in 
large  I'ltles  than  In  small.  It  Is  also  true  that  the  gross  earn- 
ings per  mile  of  track  are  much  greater  In  large  cities  than 
111  small,  and  these  two  factors,  apparently,  ofTset  each  other 
whtn  comparisons  are  made  between  the  total  Investment 
and  the  total  gross  earnings. 

(4)  PERCENTAGE   RETURN  ON   INVESTMENT  NECESSARY 
T(J     PROVIDE     FOR     TAXES,     DEI'RECI  ATION,     OH- 

SOLESCENCB   AND    To   ATTRA(;T    CAPITAL 
FREELY    TO    THE     RUSINESS 

a  l«  harrlly  practical  to  obtain  definite  data  for  this  fourth 
item,  but  1  think  It  may  be  possible  to  arrive  at  figures 
which  we  will  all  agree  are  reasonable. 

In  the  matter  of  depreciation  and  obsolescence,  opinions 
of  engineers  and  operators  differ  as  to  detatla,  but  they 
agree  fairly  well  In  that  at  least  3%  of  the  Investment,  over 
and  above  ordinary  maintenance  charges,  should  be  set  aside 
to  provide  for  replacement  of  property  due  to  depreciation. 
obsolescence  and   other  causes. 

I  think  that  Hi  %  of  the  value  of  the  physical  property  may 
be  said  to  fairly  represent  the  average  amount  paid  In  taxes. 

The  return  on  the  company's  investment,  which  must  be 
earned  to  attract  capital  freely  to  the  business  Is  not  so  easy 
to  determine.  In  the  older  communities,  where  conditions 
are  more  stable,  an  Investment  would,  no  doubt,  be  freely 
made  for  a  lower  return  than  would  be  expected  In  the  newer 
and  more  rapidly  growing  sections.  Considering  average 
conditions  throughout  the  country,  however.  It  seems  to  me 
that  a  street-railway  company  should  be  able  to  earn  8% 
on  its  investment,  if  it  is  to  secure  freely  the  capital  neces- 
sary to  develop  its  business.  It  might  be  well  to  point  out  In 
this  connection  that  the  securing  of  new  capital  Is,  In  this 
country,  an  exceedingly  important  part  of  the  business  of  a 
street-railway  company.  The  cities  throughout  the  United 
States  are  growing  at  an  exceedingly  rapid  rate  and  new 
capital  must  be  continuously  obtained  if  a  community  Is  to 
be  properly  served.  In  a  group  of  companies  scattered  all 
over  the  country,  with  which  I  am  familiar,  the  Investment 
required  has  doubled  on  the  average  once  in  about  seven 
years. 

We  have  then  a  total  of  at  least  12%%  on  the  company's 
Investment  which  should  be  earned  to  provide  for  taxes,  de- 
preciation and  obsolescence  and  to  attract  capital  freely  to 
the   business. 

(5)  THE    MAXIMUM    LENGTH    OF    HALF    TRIP    IN    MILES 

FOR   PROFITABLE  OPERATION 

Taking  the  above  figures  and  applying  them  as  Indicated 
in  our  1911  report,  we  arrive  at  the  accompanying  figures  as 
the  maximum  length  of  half  trip  in  miles  for  profitable 
operation: 

These  figures  indicate  that  passengers  may  be  profitably 
carried  a  longer  distance  in  the  large  cities  for  a  5c  fare 
than  in  the  small  cities.  This  is  due  to  the  fact  that  in  the 
large  cities  the  number  of  passengers  carried  per  half  trip 
and.  consequently,  the  receipts  per  half  trip  are  greater  than 
in  the  small  cities.  It  would  appear,  however,  that  even  in 
the  large  cities  a  distance  of  31^  to  4  miles  in  the  maxi- 
mum length  of  half  trip  for  profitable  operation,  if  we  as- 
sume, as  above,  that  12>/4'>r  should  be  earned  to  provide  for 
taxes,  depreciation  and  obsolescence  and  a  reasonable  return 
on  the  capital  invested. 

.\s  a  matter  of  fact,  there  are.  of  course,  a  considerable 
number  of  the  larger  cities  in  which  the  length  of  half  trip 
would  average  over  314-4  miles,  and  It  Is  evident  that  In 
the  cities  where  this  condition  exists,  the  companies  are 
either  operating  under  exceptionally  favorable  conditions  as 
to  investment  or  low  operating  expenses  per  car  mile,  or. 
they  are  not  earning  8%  on  their  investment  after  setting 
aside  37c  for  depreciation  and  obsolescence.  The  truth  Is 
that  there  are  very  few  street  railways  in  the  country  which 
are  today  earning  8r'r  on  their  Investment  and  setting  aside 
3 "it  for  depreciation  and  obsolescence,  after  paying  all  oper- 
ating expenses  and  taxes. 
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Rapid  Construction''' 

An  instance  of  rapid  power-plant  construction  is  shown 
in  the  extension  of  the  existing  Jordan  steam  station  of 
the  Utah  Light  &  Ry.  Co.,  at  Salt  Lake  C'ity, 

The  original  stationf  was  designed  and  built  by  the 
same  engineers  in  1910  and  consisted  of  an  8500-kw. 
single-unit  steam-turbine  station  designed  to  act  as  an 
adjunct  to  various  hydro-electric  plants  operating  in  the 
vicinity  and  also  to  form  the  nucleus  for  such  steam 
generating  equipment  as  might  be  later  required  to  serve 
Salt  Lake  City.  The  operating  conditions  covering  tlie 
original  plant  were  as  follows:  (1)  Wyoming  coal  was 
to  be  u.*ed,  carrying  about  11,700  B.t.u.  per  lb.;  (2) 
ample  condensing  water  was  available,  but  unsuitable  for 
boiler  feed;  (3)  feed  water  was  to  be  purchased  at  com- 


bucket  conveyor  up  to  the  top  of  the  boiler  house,  wliero 
it  discharges  on  a  horizontal  belt  by  which  it  is  distributed 
through  the  length  of  the  bunker  over  the  boilers.  Ashes 
are  dumped  from  ash  pits  into  side-dump  cars,  which  run 
on  an  industrial  railroad  in  the  boiler-room  basement,  are 
lifted  to  ground  level  by  an  elevator  and  run  out  by  hand 
to  dump  on  adjacent  land  which  is  being  filled.  Good 
natural  illumination  of  the  boiler  room  is  provided  by 
skylights  placed  just  beneath  the  coal  bunkers. 

The  new  generator  equipment  consists  of  one  West- 
inghouse-Parsons  turbine,  8500-kw.,  ;3600-r.p.ni.,  three- 
phase,  -i-lOO-volt  unit.  A  Leblanc  condenser^  is  placed 
directly  beneath  it  in  the  turbine  foundation,  the  con- 
denser having  turbine-driven  air  and  circulating  pumps. 
The  main  generator  is  provided  with  the  usual  air  ducts 
for  ventilation  and  is  excited  by  a  turbine-driven  set  of 


Fig.  1. 


Tm;  Jordan  Station  of  the  Utah  Light  &  Rv.  Co.,  Salt  Lake  City 

(Ext<?nslons  for  Unit  2  In  foreground.) 


paratively  low  cost;  (-1)  rtjieration  was  not  to  be  continu- 
ou.s  at  first. 

The  new  work,  which  consists  of  an  extension  to  the  old 
utation,  comprises  in  general  a  brick  and  steel  building 
a|>proxiniately  10<».\60  ft.  The  building  walls  rest  on  a 
j)ilr'-and-<on<Tr'te  l)a.«e  conipo.sed  of  .'JfJ-ft.  piles  overlaid 
with  about  3  ft.  of  concrete.  Condenser  intake  and  over- 
flow flumes  are  formed  in  the  foundations.  The  boiler 
ro<im  coHHiHts  of  a  steel-frame  structure,  supporting  over- 
hca<l  coal  bunker,  with  brick  walls,  concrete-slab  floors 
anil  rwjf.  The  turbine  room  is  similarly  constructed, 
the  only  Hteel,  however,  being  in  the  crane  rails,  f\oi>T- 
beanis  and  roof  trusses. 

The  new  boiler  equipment  consistH  of  six  watcr-tnlx! 
(Stirling)  boilers,  with  mechanical  stokers;  natural  ilrafl 
is  furnished  by  a  radial-brick  stack  1 1  Vlj  ft.  in  diameter. 
<;•<;'»  ft.  high.  Piping  is  designed  with  welded  flanges  for 
liigh-prcHMurc  work  anil  cast-steel  fittings  and  valve 
iNNJieK. 

It  wan  not  necessary  to  store  coal  in  large  quantities. 
(Ml  tlic  coal-  and  ash-handling  equipment  is  comparatively 
Kiniple.  It  loiiMistH  of  a  track  hopper,  into  which  coni 
in  iluni|N-il  from  railroad  cars  and  carried  by  an  inclineij 

„    'From    Informntlon    mippncd      by     WrallnRhounc-.    I'hurch, 
Krrr   *    Co..    10    Hrtrlirn  HI  .    Ni-w    York    City. 
tl)r(i<rnii-*1   In    KnK    Nrvm.   July   20.    IBll. 


li)(i-kw.  capaiMly.  The  switching  a))paratus  is  contained 
in  concrete  cells  and  the  ring  type  of  bus  is  u.sed  to  secure 
the  desired  flexibility  in  switching  o]jerations. 

The  record  of  construction  is  grai)hically  shown  by  Fig. 
2,  and  may  be  thus  summarized  : 

Marcti  27.  1912.  Authorization  received  to  desl»:n  and 
build  an  extension  to  the  original  station,  Increasing^  Its  ca- 
pacity  100^. 

Apr.  1.  Five  days  after  authorization  sufflcient  profirrcss 
had  been  made  so  that  the  main  generator  unit,  the  boilers, 
condenser,  stack,  heater,  sloiters  and  plies  iiad  been  pur- 
chased. Inquiries  for  steel  had  been  sent  out  and  contracts 
were  let  for  steel   on   Apr.   3. 

Apr.  6.  Ten  days  after  authorization  the  field  organization 
arrived  in  Salt  Lake  City  and  excavation  was  at  once  started. 
Construction    offlce,    storeroom    and    ci'ment    sheds    were    built. 

Apr.  19.  Twenty-three  days  after  authorization,  the  first 
piles  w<>re  received  and  driving  was  begun,  the  stack  founda- 
tions   being    finished    on    May    20. 

May  9.  Forty-three  days  after  authorization,  slack  brick 
work  was  started  together  with  concreti-  bulldlng-founila- 
tlon  work.  On  May  19.  brick  building  walls  were  begun:  nn 
May  21,  bolIer-foundatlon  plirs  were  started  and  on  May  IS 
steel   framing   for   boiler-room    Hour   was   begun. 

May  27.  Hlxty-one  days  after  authorization,  the  boilers 
began  to  arrive  and  sheet  piling  for  condensing  water  Intake 
and    overflow    flumeB    was    started. 

.luly  8.  One  hundred  and  three  days  after  authorization, 
piping   erection    was   commenced. 

July  10.  One  hundred  and  five  days  nftor  authorization, 
steam  end  of  main  generating   unit  arrived   and   was  unloaded 

JDescribed   In   "Knglnei-rlng   N.ws."   Aug.    19,    1909. 
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imd  i>ul  ill  pusilUiii,  coniicnsor  having:  bi-cii  iinl<ia<li-(l  unci 
placi'd   iibout   a    wei'k    previously. 

Auk.  1.  One  hundred  and  twi'nty-slx  days  after  authorlza- 
Udu  all  strui-tural  work  was  finished  Inidudlni;  hrick  walls, 
lliiors  and  roof,  three  boilers  had  been  erected  and  tested  and 
live   out   of   the  six  stokers   ereeted. 

Aug.  6.  One  hundred  and  thirty-one  days  after  authoriza- 
tion, main  generator  arrived  and  was  placed  on  foundations: 
auxiliary  work,  wiring-  up  and  miscellaneous  work  went 
rapidly  forward  until  AuK.  26 — 152  days  after  authorization. 
the  station   wa.-)   put    under   commercial   load. 

It  it;  liolii'vod  liy  tlio  coiisl  i-iictiii.s  enpiiu'crs  tliiit  tliis 
record  lias  never  l)(>eii  cxcecilcil  wlicn  the  .■<izc  nf  the  sta- 
tion an<l  its  location  is  consiilreil. 

APRIL  MAY  JUNE 


siihjeel  herore  it  was  disniisseij.  Al  the  rc<|ueHt  of  the 
Doparlnient,  the  Stanley  Works  very  kindly  consented  to 
re|)eat  the  tests  in  the  |)resence  of  a  re|>reHentutive  of  the 
Department.    'I'he  writer  was  assi^'ued  to  this  work. 

Althou^rli  these  tests  at  .Vew  ISrilaiii  were  entirely  sat- 
isfactory, the  |iro|ii)silion  of  ])Ultiii;r  out  fires  with  a  coni- 
hustihle  material,  such  as  sawiliist,  seemcfd  to  be  so  unu- 
sual that  it  wa.s  felt  desirahh'  to  conduct  a  more  e.v- 
tended  series  of  tests.  Especially  was  it  desired  to  learn 
the  effect  of  varying  the  size  of  the  tank,  the  depth  of  tli<! 
lacquer  and  the  kind. 

JULY  Auwsr 


The  work  was  designed  and  constructed  Ijy  Westinj?- 
hmise.  Church,  Kerr  &  Co.,  under  the  dii'ection  of  0.  A. 
Ilonnold,  Electrical  Engineer  of  the  Utah  I^ight  &  Rail- 
way Co. 

Extinguishing  Fires  witli  Sawdust* 

By  Eiiwix  A.  BATiKiEiif 

In  the  latter  part  of  .luly  last,  word  was  received  from 
the  Stanley  Works,  Xew  Britain.  Conn.,  through  tiie 
Manufacturers'  Mutual  Fire  Insurance  Co's.  office,  that 
experiments  had  lieen  conducted  at  that  plant  on  the  ex- 
tinguishing of  fires  in  burning  lacquer  by  means  of  saw- 
dust, and  that  the  results  had  been  very  satisfactory.  A 
report  was  al.so  sent  coxcriiig  in  detail  two  icsts  which 
had  been  made. 

The  low  cost  of  tiie  material  used,  the  simplicity,  which 
makes  its  use  more  nearly  resemble  the  fire  pail  than  any- 
thing that  has  been  previously  suggested,  the  entire  ab- 
sence of  any  automatic  device  likely  to  fail  to  work  at 
time  of  fire,  and  the  fact  that  no  special  training  would  be 
necessary  to  enable  the  operatives  to  efficiently  use  the 
sawdust  seemed   to  justify  careful   consideration  of  the 

•From  a  report  made  to  the  Factory  Mutual  Laboratories 
(under  the  direction  of  the  inspection  department.  Associated 
Factory  Mutual  Fire  Insurance  Companies). 

tChemical  Engineer.  Factory  Mutual  Laboratories.  31  mik 
St..   Boston,   JIass. 


Three  tanks  were  accordingly  obtained,  built  of  sheet 
steel  reinforced  with  angle  irons.  The  largest  was  made 
CO  in.  long.  30  in.  wide  and  16  in.  deep;  the  middle  tank 
IS  in.  long,  14  in.  wide  and  16  in.  deep,  and  the  smallest 
30  in.  long,  1'^  in.  wide  and  16  in.  deep.  The  joints  were 
made  tight  with  silicate  of  .«oda  cement.  Both  soft-  and 
hard-wood  sawdust  was  obtained  from  a  local  .sawmill. 
The  soft-wood  sawdust  was  probably  a  mixture  of  pine 
and  spruce,  and  the  hard-wood  apparently  mostly  oak. 
One  barrel  of  sawdust  was  thoroughly  dried  to  note  the 
effect,  if  any,  of  moisture.  It  was  thought  po.ssible  if  so- 
dium carbonate  were  mixed  with  the  sawdust  that  the 
formation  of  carbon  dioxide  by  the  decomposition  of 
the  bicarbonate  by  heat  might  be  of  help  in  ex- 
tinguishing the  fire.  A  bushel  of  soft-wood  sawdust  was 
accordingly  mixed  with  10  lb.  of  commercial  bicarbonate 
of  soda  and  used  in  the  ca-ses  mentioned  below.  An  ample 
supply  of  sand  was  also  provided. 

Commercial  lacquer,  as  used  in  their  respective  plants, 
was  obtained  from  the  General  Electric  Co.  at  Lynn  and 
the  Stanley  Works  at  Xew  Britain.  From  their  general 
appearance  and  odor,  it  is  certain  that  they  both  were 
amyl-acetate-pyroxylin  lacquers  with  the  usual  thinners, 
such  as  wood  alcohol,  benzine,  etc. 

The  tests  were  conducted  at  Woburn,  ^lass.,  at  the 
farm  of  L.  F.  Baldwin,  on  Friday.  Xov.  15,  1012. 
The  tanks  were  placed  out  in  the  open,  well  away  from 
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any  buildings.  The  weather  conditions  were  fair,  al- 
though the  sk}-  was  overcast.  The  wind  blew  from  the 
northwest  at  a  velocity  of  from  some  li  to  19  miles  per 
hour. 

The  sawdust  was  applied  by  nieaus  of  a  snow  shovel 
ha\-ing  a  steel  blade  11  in.  wide  and  15  in.  long,  and  pro- 
vided with  a  handle  4  ft.  long.  The  fires  were  all  ex- 
tinguished by  the  writer  except  in  one  case.  [From  the 
log  of  the  16  tests  the  following  typical  cases  have  been 
taken. — Ed.] 

TEST  NO.  1. — Small  Tank  Containing  2  in.  of  Stanle.v  Lacquer. 
Time  Remarks. 

2:20:00         Fire  started. 
2:21:03  Sawdust  applied. 

2:21:28         Fire    extinguished    with    2^4    shovels    of    soft-wood 
sawdust  in  25  sec. 

TEST  NO.  3— Small  Tank  Containing  5  in.  of  Stanley  Lacquer, 
Left  From  Previous  Tests  After  Sawdust  Had  Been 

Removed    From    the    Surface. 
2:40:00  Fire  started. 

2:41:18         Sawdust   applied. 
2:41:53  Fire    extinguished    with    two    shovels    of    dry    soft 

sawdust  In  35  sec. 
In   this  test  some  of  the   lacquer  which   had   leaked 

out  on  to  the  ground  ignited  near  the  tank,  but 

was   readily   extinguished   with  a  small  amount 

of  sawdust  in  about  10  sec. 

TEST   .NO.    4 — Small    Tank    Containing    4    In.    of    Lacquer    Left 
From  the   Previous  Tests  After  Sawdust  Had 

Been  Removed  From  the  Surface. 
2:50:00  Fire    started. 

2:61:19         Saivdust  applied. 
2:51:29  Fire    extinguished    with    %    shovel    of    mixture    of 

bicarbonate  of  soda  and  sawdust  in  10  sec. 

TEST  NO.  6— Small  Tank  With  3  In.  of  Stanley  Lacquer  Left 
From  Previous  Tests,  After  Sawdust  Had  Been 
Removed    From    the   Surface. 
2:68:00  Fire  started. 

2:69:03         Sand  applied. 

3:00:68  Fire    extinguished    with    nine    shovels    of    dry    sand 

In  1  mln.  55  sec.  The  tank  was  over  half  full 
of  sand   before   the   last    flame  disappeared. 

TEST  NO.   9 — Soft   Pine   Platform   5   ft.   2   in.   Square   Provided 

With   Rim   Raised   2  in.   on   All   Four  Sides;  About 

2  gal.  of  G.  E.  Lacquer  Uniformly  Spread 

Over    the    Surface. 

3:30:00  Fire   started. 

3:30:45  Sawdust   applied. 

3:11:38  Fire  extinguished   with    three   shovels   of  soft-wood 

sawdust   In  53  sec. 

TEST  NO.  10 — Same  Platform  As  in  Test  No.  9.  With  About 
2  gal.   of  O.    E.   Lacquer  Spread  over  the  Surface. 

1:36:00  Fire   started. 

1:S6:1«  ExilnKulHher  applied. 

3:1«:32  Fire    extinguished    by    mi-ans    of    a    3-gal.    chemical 

extinguisher,  but  with  some  difflculty,  in  5G 
sec.  In  this  test  If  the  stream  from  the  extin- 
guisher had  not  been  carefully  sprayed,  or  If 
the  platform  had  not  been  provided  with  a  rim. 
It  In  probiible  that  the  force  of  the  Etream  would 
have  spread  the  lacquer  all  over  the  ground. 

TE8T  NO.  II— Middle  Tank  Containing  \%  In.  of  O.  E.  Lacquer 
From    T<-»t    No.    H,    After    Sawdust    Had    Been 
Removed    From    the   Surface. 
1:40:00  Fire   stnrled. 

1:41:33  Sawdust  applied. 

3:41:46  Fire   extinguished    with    two   shovels    of    hard-woorl 

sawdiiHt    In    13   see. 

TKHT  No.  13— Small  Tank  Containing  1  "4   In.  of  .Motor  OaHollne 

4:30.00  KIre    slnrled. 

4:20:111         Hnwdusi   applied. 

4:10:60  Fire  extinguished   with   two  shovels  of  a  soft-wood 

snwdusl  In  12  sit.  Fire  In  n  small  amount  of 
KUKolIni'  wlilih  lenkid  out  on  to  thi'  ground 
was  fiislly  •'Xllngulshed  In  a  few  seconds  with 
a  small  amount  of  sawdust. 


TEST  NO.    16 — Middle   Tank    Containing   2=1    in.    Gasoline. 

4:40:00  Fire   started. 

4:40:50  Dry  .sand  applied. 

Four  shovels  of  sand  were  used,  but  as  they  had 
absolutely  no  effect,  the  fire  was  finally  extin- 
guished with  eight  shovels  of  sawdust  in  about 
56  sec. 

CoXfLrsIONS 

In  view  of  these  tests,  the  fcillowing  eonchisioiis  apiioar 
warranted. 

(1)  Sawdust,  if  spread  over  the  surface,  will  readily 
and  successfully  extinguish  fires  of  inflammable  liquids, 
particularly  lacquer,  when  contained  in  moderate-sized 
tanks,  or  small  fires  in  these  liquids  on  the  floor.  Fires 
in  gasoline  in  up  to  the  middle-sized  tanks,  were  extin- 
guished without  difficulty,  l)ut  there  may  be  some  question 
as  to  whether  sawdust  would  have  worked  equally  well  in 
larger  tanks. 

The  efficiency  of  sawdust  is  undoubtedly  due  to  its 
blanketing  action  in  floating  for  a  time  upon  the  surface 
of  the  liquid  and  excluding  air.  Its  efficiency  would  be 
greater  on  viscous  liquids  than  on  thin  liquids,  since  it 
would  float  more  readily  on  the  former.  Sawdust  itself  is 
not  very  easily  ignited  and  it  burns  without  flame;  the 
embers  are  not  sufficient  to  re-ignite  the  lacquer. 

(2)  The  character  of  the  sawdust,  whether  from  soft 
or  hard  wood,  appears  to  be  of  little  or  no  importance. 

(3)  The  amount  of  moisture  contained  in  the  sawdust 
is  apparently  not  a  factor.  The  dry  sawdust  which  was 
used  in  some  of  the  tests  was  prepared  in  order  to  repre- 
sent the  condition  in  which  sawdust  might  be  found  after 
having  been  stored  in  a  heated  mill  for  some  time.  This 
material,  however,  was  evidently  as  efficient  as  the  un- 
treated sawdust. 

(4)  The  (leplli  111'  lac(|iiei'  in  the  small  tank  was  of 
no  importance. 

In  the  largest  lank,  on  the  other  hand,  it  is  quite  pos- 
sible that  with  greater  depths  than  those  tried,  it  might 
have  been  much  nioi'c  difficult  to  extinguish  the  lires. 
Tests  at  greater  depths  were  not  tried  on  account  of  the 
large  quantity  of  lacquer  required.  This  is  not  as  import- 
ant as  might  seem  at  first  thought,  because  the  average 
lacquer  tanks  in  mutual-iiisuraiice  mills  are  about  the 
same  size  as  the  smallest  nf  iliose  employed  in  these 
tests. 

(5)  Sand  is  not  satisfactory  for  extinguishin.ir  lires  in 
lacquer  tanks  iiecause  beiujr  heavy  it  sinks  to  the  bottom 
and  does  not  have  the  blanketing  action  of  sawdust. 

(6)  The  sawdust  can  best  be  ai)j)lied  by  means  ol'  a 
long  handled  and  light,  but  substantial,  shovel  with  a 
large  blade.  The  long  liandle  is  necessary  since  in  .some 
cases  tiie  fires  are  too  hot  to  work  at  close  range. 

(7)  The  admixture  of  sodium  bicarbonate  very  nuuii 
increases  the  efficiency  of  the  sawdust,  as  siiown  both  by 
the  siiortened  time  and  decrea.><ed  amount  of  material  nec- 
essary to  extinguish  the  fire.  The  effect  of  the  carbon 
dioxide  was  clearly  noticeable  in  the  tt»sts  in  that  tiie 
flames  occasioiuilly  made  an  elTort  to  shoot  sidewise  and 
up  from  under  the  blankel  of  gas.  The  bicarbonate  will 
decrease  possible  danger  from  the  presence  of  sawdust  in 
mills,  il  would  bo  very  difficult,  if  not  Impossible,  to 
ijrnite  the  biearbonali'-sawdust  mixture  by  a  cari'lessly 
I  brown  match,  etc. 

If  iliniculty  arose  from  (he  cakiiiff  of  the  biearboiiale 
il  i-ould  lie  easily  overcome  by  the  addition  of  10%  by 
weight  of  iron  ore. 
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The  Relation  of  a  Pure  Water-Supply 

to  Chronic  Intestinal  Tract 

.  Infection'' 

BV  NICHOLAS  S.  HILL,  JR.,t  AND  LEON  H.  WHITCOMBJ 
One  ot  the  common  If  not  the  most  common  lesult  of 
chronic  Intcstlnal-tract  Infection  Is  auto-lntoxicatlon.  It  Ih 
not  the  purpose  of  the  authors  to  present  a  history  of  auto- 
intoxication, but  rather  to  outline  Its  effect  upon  the  body 
and  to  suKKest  that  one  cause  of  auto-lntoxlcatlon  may  be 
the  constant  drinking  of  Impure  water.  If  this  hypothesis 
l8  true,  then  we  have  found  one  rational  explanation  for  the 
Increased  human  resistivity  following;  the  substitution  of  a 
pure  water  for  a  polluted  water  and,  therefore,  the  cause 
for  the  decrease  in  the  general  death  rate  following  such  a 
change. 

The  symptomology  of  auto-intoxication  which  la  pre- 
sented here  Is  drawn  largely  from  the  works  of  Metchnlkoff, 
Dr.  A.  Combe,  of  the  University  of  I,ausanne,  Switr'.erland, 
and  Dr.  C.  A.  Herter,  of  Columbia  University,  New  York  City. 

.VUTO-INTOXICATION  AND   ITS  EFFECT   ON  THE 
GENERAL   HEALTH 

Dr.  Combe  defines  intestinal  auto-intoxlcatlon  as  the 
toxaemia  caused  by  qualitative  or  quantitative  alterations  In 
a  normal  digestion.  By  normal  digestion  is  meant  the  dl- 
nestion  of  a  normal  man  produced  by  the  enzymes  or  the 
bacteria  in  the  stomach  and  intestines.  Auto-lntoxicatlon 
may  also  be  defined  as  a  toxaemia  caused  by  poisonous  sub- 
stances, which  are  formed  through  the  influence  of  the  vital 
processes  of  the  body.  Such  substances  are  termed  "toxic 
substances"   or   "toxic   compounds." 

Certain  classes  of  bacteria  perform  a  legitimate  function 
in  the  process  of  digestion,  and  while  their  presence  may 
not  be  absolutely  necessary,  yet  under  normal  conditions 
their  presence  is  at  least  not  detrimental.  Under  certain 
conditions,  however,  the  bacterial  action  is  extended  to  the 
production  of  hydrogen  sulphide,  lactic,  butyric,  propionic 
acids,  indol,  skatol,  phenol,  paracresol  and  other  substances 
derived  from  the  processes  of  fermentation  and  putrefaction. 
These  compounds  may  be  produced  by  the  inti-oductlon  of 
bacteria  not  normal  to  the  intestines,  but  which,  when 
planted  there,  gain  a  firm  lodgment  and  carry  on  the  work 
of  putrefaction.  The  toxic  compounds  may  also  be  increased 
by  an  increase  in  the  number  of  bacteria  normal  to  the  In- 
testine. In  fact,  any  bacterial  condition  in  which  the  num- 
ber, varieties  and  microbic  associations  overbalance  those 
influences  provided  by  nature  to  prevent  the  formation  of 
toxic  substances  detrimental  to  the  human  organism  may 
produce   auto-lntoxicatlon. 

The  substances  introduced  as  food  into  the  alimentary 
canal,  which  are  most  susceptible  to  putrefaction  are  the 
highly  nitrogenous  compounds.  It  is  the  aromatic  bodies 
produced  by  the  action  of  bacteria  upon  these  proteid  mat- 
ters, which  cause  auto-intoxicalion.  These  products,  some 
of  them  but  slightly  poisonous  individually  and  in  the  quan- 
tities normally  present,  when  present  in  excessive  quantities 
produce  the  most  deleterious  effects  upon  the  human  system. 
Fortunately,  the  body  is  capable  of  gradually  accustoming 
itself  to  the  presence  of  these  toxic  substances  and  even  or- 
ganizes  means   of  defense   against   them. 

The  ability  of  the  human  organism  to  adjust  Itself  to  the 
presence  of  toxic  substances  derived  from  the  Intestines  is 
limited,  and  it  may  be  overcome  by  the  formation  of  ex- 
cessive quantities  of  the  toxic  compounds.  It  Is  also  im- 
paired by  other  means,  such  as  a  severe  cold,  by  overwork, 
or  by  some  disturbance  of  the  nervous  system.  It  also  varies 
greatly  with   the  individual. 

In  order  to  reach  the  large  intentine.  bacteria  admitted 
in  food  to  the  mouth  must  pass  through  the  stomach,  and, 
under  usual  conditions,  remain  in  the  stomach  for  a  period 
of  time.  Here  they  are  subjected  to  the  action  of  the 
stomach  fluids,  which  are  acidified  with  hydrochloric  acid. 
Since  most  vegetative  forms  of  bacteria  are  destroyed  by 
hydrochloric  acid,  only  a  small  per  cent,  of  the  number  of 
bacteria  entering  the  mouth  ever  reach  the  intestines  under 
normal  conditions.  If,  by  some  derangement  of  the  digestive 
system,  the  stomach  contents  become  weakly  acid  or  alka- 
line,   increased    numbers    of    bacteria    are    permitted    to    enter 

•Condensed  from  a  paper  read  before  the  American  rub- 
lie  Health  Association,  Washington.  D.  C,  September,  1912. 
The  paper,  in  full  or  in  abstract,  will  presumably  be  pub- 
lished  in   the  Journal   of  the  Association. 

tConsulting   Engineer,    100    William    St.,   New    York    City. 

tChief  Chemist  and  Bacteriologist.  Laboratory  of  Nicholas 
S.   Hill.   Jr.    lOO   William  St.,   New  York   City. 


thi.  IntcHtlncH  illreclly.  LIquldii.  «UPh  a*  milk  or  wut.-r.  for 
I'Xample,  dilute  the  Htomai'h  Julii'H  and  iiliio  paHH  IhroUKh  tin- 
Htomaeh  rapidly.  ThUH  It  Ih  poHHihte  even  In  the  normal  con- 
dition of  the  Htomaeh  for  lar({e  numbers  of  bacteria  to  puH» 
Into    the    InleBllneH. 

When  the  bacterium  reachea  the  InleHtlne,  It  muHt  bejtln  at 
once  a  battle  royal  for  Hupremacy  over  other  vurletleH  of 
bacteria.  It  muHl  allKn  Itiielf  with  one  of  two  KroupH,  the 
putrefactive  ({roup,  or  the  lactic  acid  produelnK  Kroup.  Home 
bacteria,  however,  are  capable  of  Joining  either  group,  and 
will  align  themHelvcH  with  the  group  which  appearH  to  pre- 
dominate. For  example,  15,  coll  Is  capable  of  living  aerobl- 
cally  and  producing  add  or  of  living  anaeroblcally  and  aid- 
ing  In    the   putrefactive   ijroi-esHes. 

When  the  acld-producing  bacteria  predominate  In  the  In- 
testine, and  the  contents  of  the  InteHtine  are  therefore  acid, 
there  Is  little  opportunity  for  auto-lntoxlcatlon.  ulnce  the 
toxins  causing  the  dlsturhance  can  only  be  produced  under 
strictly  anaerobic,  putrefactive  condltlonH.  It  Is,  therefore, 
only  with  these  latter  effects  that  we  are  Interested  In  this 
discussion.  If,  for  any  reason,  the  putrefactive  organisms 
predominate  In  the  intestines,  toxic  substances,  such  as  Indol. 
skatol.  putrescln,  cadavcrln,  methyl  mercaptan.  may  be 
formed. 

If  unprevented,  these  toxines,  together  with  the  baderia 
themselves,  will  enter  the  portal  vein  and  eventually  the 
circulatory  system.  Under  normal  conditions,  however,  they 
do  not  reach  the  major  circulatory  system  fbi-lng  repelled  or 
neutralized  by  various  agencies  outlined  in  the  paper. — Ed.] 
No  one  of  these  agencies  necessarily  performs  the  entire 
work  of  destroying  the  toxines,  but  each  does  a  part.  When 
one    defense   begins   to    fall,    the   others   are   forced    for  a    time 

into    greater   activity finally    the   antitoxic   glands 

become  altered  and  fall  to  contribute  the  necessary  amount 
of  antitoxin  to  the  blood.  It  is  then  possible  for  the  poison- 
ous compounds  to  pass  unchanged  from  the  Intestinal  tract 
Into  the  major  circulatory  system  where  they  produce  va- 
rious symptoms  of  disease,  according  to  their  nature  and 
quantity.  They  may  effect:  (1)  the  heart:  (2)  the  arterial 
blood  pressure:  (3)  the  respiratory  system:  (4)  the  nervous 
system:   (5)   the  general   nutrition:   (6)   the  urinary  system. 

THE   RELATION   BETWEEN   IMPURE   WATER    AND  AUTO- 
INTOXICATION 

Thus  far,  we  have  only  hinted  at  the  relation  between 
impure  water  and  intestinal  tract  Infection,  one  of  the  most 
important  results  of  which  is  auto-lntoxlcatlon.  We  have 
stated  that  among  other  causes  of  the  breakdown  of  the 
defensive  organs  of  the  alimentary  system  rs  that  due  to  a 
large  increase  in  the  putrefactive  bacteria  entering  the  In- 
testine in  the  food. — [Finality  has  not  been  reached  but]  as 
a  general  thing,  the  authorities  consulted  concur  in  the  be- 
lief that  the  anaerobic  bacteria  are  chiefly  concerned  and 
that  the  anaerobic  bacteria  most  prominently  mentioned 
have  been  of  the  spore  forming  variety.  Included  In  which 
are  the  B.  aerogenes  capsulatus,  B.  enteriditls  sporogenes.  B. 
putrificus,   B.  anaerobicus  alcaligenes. 

In  considering  the  possible  effect  of  polluted  water  in 
intestinal  tract  infections,  it  must  be  remembered  that  the 
secretion  of  the  gastric  juices  is  most  active  at  the  time  that 
freshly  digested  food  is  in  the  stomach  and,  therefore,  while 
uncooked  food  may  be  the  most  potent  factor  in  the  introduc- 
tion of  foreign  bacteria  Into  the  digestive  tract,  the  bacteria 
thus  ingested  are  subjected  to  the  maximum  disinfection  pro- 
duced by  the  gastric  juices.  When  the  stomach  Is  idle,  the 
production  of  gastric  juices  is  very  slight  and  It  is  under 
these  conditions  that  water  is  regularly  and  frequently  taken. 
It  Is  to  be  remembered  that  liquids,  and  particularly  water. 
pass  more  rapidly  from  the  stomach  to  the  lower  intestines 
than  do  solids  and.  therefore,  the  time  element,  which  is  an 
important  factor  in  the  destruction  of  foreign  bacteria,  is 
materially  lessened,  and,  lastly,  that  the  percentage  of  water 
present  in  the  intestines  materially  influences  the  character 
of   the    bacterial    action    in    the    intestine. 

If.  therefore,  the  supply  of  putrefactive  bacteria  through 
the  agency  of  water  is  constant,  though  small  in  number,  and 
the  diet  of  the  person  inbibing  impure  water  is  favorable  to 
the  putrefactive  bacteria,  it  is  not  unreasonable  to  assume 
that  these  small  numbers  will  In  time,  or  under  accidental 
conditions,  produce  anaerobic  putrefaction  and  eventually  in- 
testinal tract  infections  and  the  resultant  auto-intoxlcatlon. 
So  long  as  bacteria  which  are  concerned  in  chronic  in- 
testinal tract  infections  are  evacuated,  so  long  will  these 
bacteria  be  present  in  greater  or  lesser  quantities  in  sew- 
age-polluted water,  and  we  have  a  repetition  of  the  same 
phenomena,  which  are  present  in  the  causation  of  typhoid 
fever  and  other  acute  gastro-intestinal  disturbances.  As  a 
matter  of  fact,  those  bacteria  which  have  been  most  prom- 
inently mentioned  in  connection  with  chronic  Intestinal-tract 
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infections,  and  whicii  are  generally  of  the  spore-forming 
variety,  liave  frequently  been  isolated  from  the  water-sup- 
plies  of  various   cities. 

Nearly  everyone  in  the  medical  world  today  is  more  or 
less  familiar  with  the  theorem  formulated  by  Hazen  and 
the  so  called  Mills-Reincke  phenomtnon.  Hiram  F.  Mills, 
member  of  the  Massachusetts  State  Board  of  Health,  and 
Chief  Engineer  of  the  Locks  and  Canals  on  Merrimac  River, 
observed  that  shortly  after  the  introduction  of  a  filtered 
and  purified  water-supply  in  Lawrence,  there  was  a 
marked  decrease,  not  merely  in  the  death  rate  from  typhoid 
fever,  but  also  from  other  diseases.  At  the  same  time  Dr. 
J.  J.  Relncke.  Health  Officer  of  Hamburir.  Germany,  observed 
a  similar  effect  on  the  death  rate  of  his  city  following  the 
Installation  of  a  purer  water-supply.  From  these  observa- 
tions, together  with  observations  made  by  him  in  the  cities 
of  Troy  and  Albany.  Allen  Hazen  evolved  a  theorem  which 
he  states  as  follows:  "Where  one  death  from  typhoid  fever 
has  been  avoided  from  the  use  of  better  water,  a  certain 
number  of  deaths,  probably  two  or  three,  from  other  causes, 
have    been   avoided." 

Prof.  W.  T.  Sedgwick  and  J.  S.  JIacNutt  have  made  further 
.studies  of  the  Mills-Reincke   phenomenon.      In   addition   to  the 

•  Itles  above  cited,  they  examined  the  death  rates  of  Lowell 
and  Binghamton.  and  found  that  following  the  introduction 
of  a  purer  water-supply  in  these  cities,  there  was  a  decrease 
in  the  number  of  deaths  due,  not  only  to  typhoid  fever,  but 
to  other  causes.  They  found  that  the  decrease  in  death  rate 
was  particularly  noticeable  in  such  diseases  as  diarrhcea. 
cholera  Infantum,  other  gastro  Intestinal  diseases,  pneumonia, 
pulmonary  tuberculosis  and  bronchitis.  Furthermore,  they 
noted  an  apparent  Improvement  in  the  general  health  of  the 
(ommunity,    not    traceable   to   the    reduction   in   these   diseases. 

of  the  diseases  just  mentioned,  it  will  probably  be  ad- 
mitted that  the  causative  factor  in  the  production  of  diar- 
rhoea, cholera  Infantum,  pneumonia  and  pulmonary  tuber- 
culosis may  be  bacterial.  We  will  venture  to  state  that  most 
gastro-lntestlnal  diseases  have  their  origin  through  the 
agency  of  bacteria.  It  will  also  be  admitted  by  most  that 
typhoid,  cholera,  diarrhcea,  cholera  Infantum,  dysentery  and 
■  ther  acute  gastro-lntestlnal  diseases  may  be  water  borne. 
There  are  some  who  claim  that  pulmonary  tuberculosis  may 
be  conveyed  through  the  medium  of  water.  So  far  as  this 
paper  Is  concerned,  however,  the  most  Interesting  fact  here 
presented  la  that  all  of  the  acute  gastro-lntestlnal  diseases 
have,  at  one  time  or  another,  been  attributed  to  water.  If 
this  be  no,  why  may  not  chronic  intestinal  tract  Infections 
t""    water    borne? 

Two  hypotheses  have  been  suggested  to  explain  the  Im- 
provement    In     the     general     health     tone,      aside     from      those 

•  lUeases  which  are  known  to  be  specifically  water  borne.  One 
<  ledlls  the  reduced  death  rate  to  the  greater  human  resistiv- 
ity following  a  reduction  of  the  organic  matter,  or  fllth,  in 
;t  waler-Bupply.  but  It  has  never  been  definitely  shown  that 
lillh  per  Be.  minus  Infection,  will  produce  disease.  Fllth  ma.v 
lie  deleterious  and  harmful  and  tend  to  reduce  the  vital  re- 
slHtance  of  the  body,  but  the  amount  of  organic  matter  or 
nith.  which  may  be  present  In  a  drinking  water,  which  Is 
Inoffenalve  to  the  taste  and  smell.  Is  so  small  that  Its  patho- 
logical   algnlflcance    is    minimized.    If    not    eradicated. 

The  other  hypothesis  Is  that  the  Improvement  Is  due  solel.v 
to  the  ellr.il.iatlon  of  bacteria  which  may  be  causative  of 
rllnease,  but  whose  etiological  significance  Is  not  now  known. 
We  know  that  the  elimination  of  specific  bacteria,  which 
.ire  now  recognized  an  the  etiological  factor  In  specific  dls- 
«'.is<-,  will  reduce  specific  diseaseH  such  as  typhoid  and  cholera. 
It  may  be  that  lh«'  removal  of  many  other  bacteria  not  now 
recognized    an    the    etiological     factor     In      the      cauHallon      of 

•  llneuae  may  be  accountable  for  the  reduction  In  the  general 
•leuth  rate  an  noted.  As  a  matter  of  fact,  the  flora  of  the 
inteNtlnal  tract  or  the  human  faces,  and  the  results  of  these 
whieh  are  not  at  this  date  associated  with  disease.  The  func- 
tion of  these  bai'lerla  Is  not  known  and  the  variety  of  species 
lirisent  In  the  Intestines  of  man  Is  not  probably  generally 
.i|ipreclated.  In  fact,  the  consensus  of  opinion  of  the  writers 
"f  the  present  day  I*  that  the  Hpecles  of  bacteria  present  In 
the     Intestines     of    man     Is    very    limited. 

fiur  studies  have  carried  us  Into  a  tnliulatlon  of  the  va- 
lii.iiN  ■pecles  of  bacteria  which  have  been  tsoliited  from  the 
;  '•  "Mrial  trad  or  the  human  feces,  and  the  results  of  these 
(iiidUiKs  are  Included  In  n  table  whirh  wu  present  with  this 
i.ip.r    fomllted    here.  — Kd  1. 

A  study  of  this  table,  conjoined  with  the  knowledge  that 
.1  year  seldom  pusses  without  establtshliiK  the  dlreit  connec- 
>lon  between  tt  specific  disease  and  a  bacterium  forniiTly  un- 
..■■oi'luled  with  disease,  will  lend  fine  to  concede  that  many 
I'f  the  liiicleria  llsti  I  In  this  liible.  but  nut  now  assoclnted 
with  disease,  muv  possess  thi-  potentliil  nblllty  In  produce 
disease. 


The  authors  believe  that  the  reduction  in  the  general 
death  rate,  following  the  introduction  of  pure  water,  which 
has  been  noted,  can  be  attributed  to  a  reduction  in  bacteria 
rather  than  to  a  reduction  of  filth.  The  correctness  of  this 
view  is  supported  by  a  consideration  of  the  relation  of  bac- 
teria to  intestinal-tract  infections,  which  may  not  of  neces- 
sity be  acute,  as  in  the  case  of  diarrhoea,  dysentery,  enteritis 
and  typhoid,  but  whicii  may  develop  a  condition  of  toxaemia, 
which  affects  the  general  health  tone  and  thereby  increases 
susceptibility  to  other  diseases,  not  alone  those  at  present 
associated  with  bacteria,  but  those  unassociated  with  them 
as    well. 

That  there  are  many  cases  of  intestinal-tract  infection  at 
the  present  time,  which  pass  unheeded  anc'  unnoticed,  is  the 
consensus  of  opinion  of  a  number  of  eminent  scientists  and 
physicians  who  have  made  a  special  study  of  these  infec- 
tions. Chief  among  the  results  of  chronic  infection  is  the 
so  called  auto-intoxication,  which  is  another  name  for  many 
forms  of  indigestion  or  derangement  of  the  processes  of  di- 
gestion. 

It  has  been  found  when  careful  studies  have  been  niiide 
that  more  people  are  suffering  from  intestinal-tract  infection 
and  auto-intoxicatlon  than  is  usually  supposed,  and  we  be- 
lieve, if  a  careful  investigation  of  the  subject  were  made, 
it  would  be  found  that  many  people  in  our  congested  com- 
munities are  suffering  from  this  disturbance.  When  a  per- 
son is  suffering  from  impaired  digestion,  affected  heart,  a 
diseased  condition  of  the  kidneys,  or  a  nervous  breakdown, 
conditions  which  are  often  the  result  of  auto-intoxication 
that  person  must  naturally  be  in  a  much  more  susceptible 
condition  toward  other  diseases.  Moreover,  the  problem  of 
the  prevention  of  disease  has  only  been  partially  solved 
when  the  infections  of  chlera  infantum,  dysentery  and  ty- 
phoid fever  are  broadly  checked  by  modern  sanitary  meas- 
ures. There  .still  remains  the  more  elusi\-e  task  of  prevent- 
ing the  recurrence  oT  the  severe  chronic  infections  in  the 
digestive  tract.  The  acute  infections  like  dysentery  and  ty- 
phoid are  so  numei'ous  and  obtrusive  in  their  manifestations 
that  it  is  impossible  to  overlook  them,  but  chronic  infections 
are  obscure  in  their  manifestations  and  seldom  are  found  in 
epidemic  form.  Hence,  they  pass  unnoticed.  The  injurious 
effects   of   the   chronic   infections   are   none    the    less    real. 

It  Is  not  the  Intention  of  the  authors  to  ride  a  hobby  or 
to  Insist  upon  a  theory  to  the  exclusion  of  other  theories.  We 
have  had  entirely  too  much  of  this  in  modern  sanitation,  but 
It  seems  wrong  to  assume  that  various  morbid  manifesta- 
tions are  Inevitable  or  inherited.  The  effects  of  chronic 
poisoning  of  gastro-enteric  origin  are  understood  by  few 
persons,  for  It  must  not  be  forgotten  that  in  addition  to  re- 
duced ph.vsical  resistlvit.v.  these  enterogenic  intoxications  of 
the  nervous  system  may  be  extremely  detrimental  to  char- 
acter and  contribute  to  complicate  and  mar  the  finer  human 
relations.  They  entail  a  severe  economic  loss  to  the  com- 
munities In  which  they  occur  through  the  partial  failure  of 
performance  resulting  from  the  reduced  efflciency  of  the  In- 
dividual suffering  therefrom. 

It  would  seem  that  a  proper  regard  for  the  Inestimable 
benefits  to  be  achieved  by  any  process  which  will  aid  In  the 
reduction  of  chronic  intestinal-tract  Infections  will  add  to 
the  significance  to  be  attached  to  the  reduction  in  the  gen- 
eral death  rate  following  the  introduction  of  such  a  process. 
and  a  proper  regard  for  these  Infections  will  tend  to  minimize 
the  tendency  to  over-value  results  achieved  by  such  a  process 
as  show'n  by  an  Individual  study  of  the  reduction  In  a  specific 
disease,  such  as  typhoid.  The  time  has  come  when  the  sani- 
tarian should  Judge  of  the  value  of  a  process,  not  by  the  re- 
duction In  the  death  rate  along  specific  lines  alone,  but  also 
by  Its  effect  on  the  general  health  tone  of  the  community. 
A  proper  appreciation  of  the  Importance  of  the  enterogenic 
Intoxications  will  certainly  tend  to  eliminate  the  preponderat- 
ing value  placed  upon  the  prevention  of  epidemics,  one  might 
say  almost  to  the  exclusion  of  a  consldiiatlnii  uf  ileleti  iIuuh 
endemic    conditions. 

MOW    WORK    FOR    TIIK    .SANITAKIAN 

The  sanitarian  has  been  so  eminently  successful  In  Iho 
prevention  of  epUlemIca  that  he  should  now  turn  his  attention 
to  the  chronic  afreetlons  which  so  seriously  imiiiilr  the  use- 
fulness and  comfort  of  a  great  portion  of  our  po|)ulatlon.  Tt 
Is  chiefly  for  the  purpose  of  focusing  attention  In  this  direc- 
tion that  this  paper  Is  presented,  though  the  theory  out- 
lined suggests  a  rational  explanation  for  the  "llaxen 
Theorem," 

[Following  the  original  paper  there  was  a  IiMigthy  table 
of  "Hacteria  of  thi'  Intestinal  Tract,"  giving  names,  whether 
olillKHle  or  raeiiltatlve  aniierobeM.  and  citing  aullinrltles:  also 
a  long  list  of  references  to  books  ami  artlileH  on  InliHtlnal 
bacteria. — Kd.) 
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Tlicro  is  !i  story  with  a  moriil  to  it  in  the  iiiiiiual  report 
of  the  ranania  Kailroad  Co.  just  issued.  It  will  be  re- 
uieinbered  that  all  the  capital  stock  of  this  compaiiv  is 
owned  by  the  United  States  (iovernincnt.  The  conii)any's 
directors  are  all  oHicers  of  the  army  or  navy  or  connected 
with  the  Panama  canal  woi'k.     The  report  states: 

A  serious  strike  among  marine  firemen,  oilers,  water  tend- 
ers, sailors  and  petty  officers  in  New  Yorii  Harbor  developed 
about  tile  close  of  file  fiscal  year,  that  threatened  to  com- 
pletely tie  up  the  Panama  Railroad  .Steamship  Line.  As  It 
was  Inadvisable  that  a  Government-owned  line  employ  strike- 
breakers, our  ships  were  all  manned  for  one  round  voyage 
by  enlisted  men  from  United  States  war  vessels  then  in  New 
York.  Our  sailing  dates  were  thereby  protected,  serious  loss 
to  the  company  averted,  and  great  Inconvenience  and  dis- 
comfort to  the  oiflcials  and  employees  of  the  Commission  and 
railroad  on  the  Isthmus,  through  lack  of  communication  and 
supplies,   prevented. 

It  will  be  recalled  that  when  the  French  nation  was 
brought  to  a  crisis  by  a  strike  of  all  the  employees  on  the 
(.iovernment  railways,  the  (xovernment  met  the  situation 
by  ordering  all  the  employees  to  nndertake  military 
service,  and  continue  the  railway  operation  as  enlisted 
men. 


More  Discussion  of  the  Status   of  the 
Engineering  Profession 

Evidence  that  the  subject  discussed  in  tlie  leading  edi- 
torial in  our  issue  of  Jan.  2,  "The  Status  of  the  Engi- 
iieering  Profession,"  is  uppermo.st  in  the  minds  of  engi- 
iieers  holding  high  positions  in  the  profession,  as  well  as 
';hose  in  the  lower  ranks,  is  furnished  by  the  remarkable 
discussion  which  took  place  at  the  December  meeting  of 
the  American  Institute  of  Consulting  Engineers.  The 
announced  subject  for  the  meeting,  we  believe,  was  the 
relations  between  the  engineer  and  the  contractor,  but 
those  who  took  part  in  the  discussion  devoted  their  chief 
attention  to  the  broader  subject,  the  status  of  the  engi- 
neer. 

The  papers  by  Lewis  B.  Stillwell  and  Samuel  Whinery, 
which  were  read  at  that  meeting,  were  printed  in  our  last 
week's  issue,  and  have  been  read  with  interest,  we  doubt 
not,  by  a  mnjority  of  our  readers.  When  an  engineer  of 
the  long  experience  and  high  standing  of  Mr.  Whinery 
e.xpresses  the  opinion  that  if  certain  present  tendencies 
are  allowed  to  continue  unchecked,  engineering  as  a  pro- 
fession will  cease  to  exist,  it  is  certainly  time  that  engi- 
neers gave  careful  .study  to  the  conditions  under  which 
they  are  carrying  on  their  work. 

Similarly,  when  so  eminent  a  consulting  engineer  as 
5Ir.  Stillwell  asks  the  question  in  all  seriousness  whether 
the  consulting  engineer  in  a  standardized  industry  is  not 
a  middleman  who  should  be  eliminated,  there  can  be  no 
doubt  that  the  status  of  the  engineering  profession  is  a 
matter  deserving  grave  consideration. 

Tt  is  distinctly  a  hopeful  .sign,  however,  that  these 
serious  questions  are  being  taken  up  in  earnest  by  men  at 
the  head  of  the  profession.     It    is    to    them    that    the 


younger  engineers  look,  and  properly  look,  for  leader- 
ship and  coun.sel.  The  e.xtent  of  the  diH.satisfactioii 
among  the  younger  membijr.s  of  the  profession,  ami  in 
fact  among  men  no  longer  young  who  are  working  un<ler 
unsatisfactory  conditions,  is  increasingly  evident.  The 
strong  movement  to  bring  about  legislation  restricting 
the  jJiactice  of  engineering  is  one  evidence  of  the  cur- 
rent dissatisfaction.  Another  hint  as  to  the  agitation 
which  is  going  is  furnished  by  a  letter  before  us,  received 
recently  from  a  prominent  engineer  in  the  West.  We 
quote  from  its  contents  as  follows: 

Engineers  have  labored  hard  for  years  to  establish  their 
standing  as  professional  men,  and  today  people  understand 
that  we  are  highly  educated,  and  that  we  should  be  ranked 
as  the  equal  in  intelligence  of  physicians,  surgeons,  lawyers, 
ministers  and  editors.  It  has  been  a  long,  hard  pull  from  the 
mechanic  class  to  the  position  In  which  we  now  stand  In  the 
public  mind,  but  recent  events  have  alarmed  me,  and  It  lookff 
as  if  we  are  soon  to  experience  a  severe  shock. 

I  have  been  informed  that  within  the  past  few  weeks 
the  American  Federation  of  Labor  has  granted  a  charter  to 
a  civil  engineers'  union  near  New  York,  and  is  considering 
an  application  from  a  body  of  young  engineering  grailuat>  8 
in  Chicago,  who  are  organizing  a  similar  union.  Two  young 
fellows  have  been  in  to  see  me  about  it  and  went  out  with 
their  ears  burning.  They  had  the  nerve  to  think  I  might 
join   them  and  wanted   me   to   be    the  first   President. 

These  boys  told  me  that  if  the  unions  are  organized  and 
a  string  can  be  formed  across  the  country,  they  will  insist 
upon  all  the  plans  and  details  bearing  the  union  stamp:  and 
if  they  do  not,  then  union  workmen  will  not  do  the  work  of 
manufacturing  or  erecting  structures  on  which  union  engi- 
neers have  not  been  employed  as  designers. 

They  say  that  no  man  objects  to  paying  a  dollar  an  hour 
to  bricklayers  who  cannot  read  and  write,  but  $75  per  month 
is  considered  good  pay  for  men  who  supervise  the  work  of 
the  bricklayers  and  are  held  responsible  for  the  work  being 
done   right. 

They  say  the  engineering  schools  still  advertise  for 
students  and  send  articles  to  daily  papers  telling  of  the  high 
pay  given  to  engineers,  etc.,  so  that  thousands  of  boys  go  to 
engineering  schools  who  would  otherwise  have  learned  a 
trade. 

If  to  some  engineers  in  active  and  successful  practice, 
the  formation  of  trade  unions  in  engineering  seems  an 
impossibility,  it  may  be  well  to  reflect  on  the  fact  that 
other  occupations  in  which  executive  ability  and  origi- 
nality are  both  requisite  have  already  been  unionized. 
The  strike  of  the  reporters  and  sub-editors  of  Xew  York 
City  newspapers  published  in  foreign  languages  during 
the  present  month  is  an  illustration  of  the  extent  to 
which  the  trade-union  niovenient  has  already  been 
carried. 

AVe  shall  not  attempt,  at  this  time,  to  discuss  the 
proposition  of  transferring  the  engineering  profession 
into  a  trade  union.  We  may  remark,  however,  that  so  far 
as  the  fixing  of  standard  rates  of  fees  for  professional 
work  is  concerned,  action  of  that  .sort  has  already  been 
taken  by  some  of  the  engineering  societies  composed  of 
men  of  the  highest  standing  in  the  profession.  It  is,  per- 
haps, no  very  long  step  from  such  measures  to  the  adop- 
tion of  standard  rates  of  compensation  for  enijiloyees 
working  for  salaries  or  wages  in  the  drawing  office,  the 
shop,  or  the  field.  It  is  perhaps  worth  serious  considera- 
tion whether  some  action  of  this  sort  might  not  be  taken 
which  would  forestall  any  movement  for  organizing  trade 
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subordinate 


uniou:^  among  those    working    in    various 
branches  of  engineering. 

There  is  a  great  public  need  at  the  present  day  in  all 
branches  of  industry  for  men  who  have  the  natural  ability 
and  technical  training  to  be  competent  as  leaders.  We  do 
not  believe  that  the  best  apprenticeship  for  such  leader- 
tihip  during  the  early  years  of  work  will  be  gamed 
through  membership  in  a  trade  union. 

The   Perils  of  Navigation  on  the 
Hudson  Bay  Route 

Many  of  our  readers  will  recall  that  immediately  after 
the  "Titanic"  disaster  last  summer,  we  called  attention 
to  its  significance  as  an  object  lesson  with  respect  to  the 
dangers  of  navigation  on  the  proposed  Hudson  Bay  route 
to  Europe.  We  then  showed  in  detail  the  perilous  ice 
conditions  which  steamers  attemi)ting  to  enter  Hudson 
Bay  during  the  short  i)eriod  of  navigation,  from  about 
the"  middle  of  July  to  the  middle  of  September,  must 
encounter.  Xot  only  is  there  danger  from  icebergs,  but 
rfrom  heavy  Arctic  field  ice  and  from  fog,  which  is  present 
over  these  far  northern  seas  during  a  large  part  of  the 
i-hort  summer. 

Dangers  of  this  sort  arc  to  be  met  nuuli  farther  south, 
on  the  Canadian  traiusatlantic  route  to  St.  Lawrence 
ports.     A  recent  issue  of  the  Toronto  Globe  says: 

n  r.  Valentyne.  a  member  of  the  Montreal  Harbor  Com- 
mission. addresslnK  the  Toronto  Canadian  Club  a  few  days 
ago  told  his  audience  that  the  insurance  charges  on  line 
steamships  navipatlng  the  St.  Lawrence  are  very  much 
higher  than  those  on  ocean  steamships  resorting  to  United 
States  ports,  and  that  the  rates  imposed  on  tramp  steam- 
ships are  higher  still,  so  much  so  that  these  vessels  have 
been  driven  entirely  off  the  route. 

The  Globe  urges  the  establishment  of  a  Canadian 
marine-insurance  company  and  a  better  .system  of  pilot- 
ing for  the  St.  Lawrence.  The  latter  is  very  likely 
i.eeded;  but  the  fact  cannot  be  denied  that  there  are  many 
dangers  in  navigating  the  ocean  route  tcriniiiating  in  the 
Gulf  of  St.  Lawrence,  and  that  the.«e  dangers  must  neces- 
sarily 1)0  represented  by  increased  rates  of  insurance.  If 
one  were  to  plot  upon  a  chart  the  marine  disasters  which 
have  occurred  during  the  past  dozen  years  along  and  near 
the  St.  liHwrcnce  route,  the  showing  would  not  l)e  en- 
couraging to  those  who  argue  for  lower  rates  of  insurance 
there.* 

But  if  mariiic-insurame  rates  arc  so  high  as  to  divert 
iramp  steamships  from  the  St.  Lawrence  route  to  Fiiited 
Slates  ports,  what  rate  would  marine  underwriters  fix  to 
lomiMfiisate  thcin  for  the  risks  to  train])  steain.shi|)s  which 
i-houlil  attempt  to  enter  Hud.son  Hay  to  take  part  in  the 
grain  traflic  during  the  few  weeks  of  the  year  when 
navigation  is  |M)ssible? 

We  have  just  re<«ivcd  the  report  of  the  Department  of 
Naval  Srrvicc  <jf  the  Canadian  (iovcrninenl  for  the  last 
fiwnl  Near,  ami  find  in  it  a  notable  account  of  the  work 
of  the  iiinrine  niirvey  on  Flinlsoii  Bay  and  Strait. 

The  report  dcMcrilK'n  the  voyage  of  the  Canadian  (lov- 
(Tiinii-iit  survey  steamer  "Minto."  with  two  srhooiiers  and 
llie  roaling  HlcaiiHT  "iScatricc,"  which  left  Sydney,  Xova 
Scotia  on  .Iiils   |K,  |!I1 1,  to  sail  up  the  coatit  of  Labrador 

•Thn  Fiirni-iis  line  uliiimer  "Florenri'"  was  wrerlted  on  the 
rnniil  of  southern  Newroundland.  on  Dfr.  20.  and  Z:  of  the  27 
mm  on  boiird   were   lost 

TIk-  Iriiniinllnnllr  mi'nmer  "tTrnnlum"  went  on  the  roclts 
In  R  foK  nine  mllix  from  llnllfAX,  Nova  Heoliii,  on  .Ian.  12.  an'l 
ha<l  to  transfer  her  HSU  passenKers  to  vessels  sent  to  her 
resrue. 


and  pass  through  Hudson  Strait  to  Port  Xelson  and  Port 
Churchill,  in  the  southern  part  of  Hudson  Bay.  The  ac- 
count of  the  voyage  reads  much  more  like  the  story  of 
PearA''s  voyage  in  the  "Eoosevelt,"'  in  search  of  the  Xorth 
Pole,  than  like  the  log  of  any  voyage  for  commercial  pur- 
poses. 

The  vessels  proceeded  tip  the  Labrador  coast,  experienc- 
ing much  fog  find  heavy  weather,  and  passing  many  scat- 
tered icebergs.  On  July  25,  about  2-")  miles  olf  Cape  Mug- 
ford,  Labrador,  in  lat.  58°,  the  vessels  encountered  field 
ice  in  such  quantities  that  the  captain  of  the  "Beatrice" 
refused  to  proceed  and  finally  turned  back,  leaving  the 
"iliiito"  with  the  two  schooners  to  go  on  alone.  We 
quote  extracts  from  the  report  as  follows: 

It  is  impossible  to  state  how  far  this  ice  extended  off 
shore,  but  from  aloft  no  clear  water  could  be  seen  ahead  or  to 

the    eastward During    the    following    night    a    field 

of  very  heavy  Arctic  ice  was  encountered  and  we  lay  to  until 
daylight,  not  caring  to  risk  entering  it.  On  July  27,  we  were 
off  Cape  Chidley.  At  4:30  a.m.,  the  tow  line  was  parted  by 
fouling  a  large  pan  of  ice,  although  the  "Minto"  was  speed- 
ing very  slowly At  4  a.m..  on  July  26,  we  en- 
tered another  flow  of  Arctic  ice,  probably  from  Gabriel  Strait. 
On  clearing  this  ice  the  speed  was  increased  about  8  knots 
until  noon.  This  also  proved  to  be  Arctic  ice,  some  very 
large  pans  closely  packed  together  in  places.     Fair  leads  could 
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be  picked  out  from  the  masthead,  but  there  was  no  clear  water 
visible.  At  about  1:30  p.m.  we  glanced  off  a  large  pan.  which 
It  was  impossible  to  avoid  and  the  starboard  itnchor  caught, 
tearing  away  the  hawsepipe  and  considerably  damaging  the 
plates  nearby.  On  examination  it  was  found  that  the  hawse- 
pipe  was  completely  shattered  and  must  be  removed.  An  old 
iron  door  was  used  for  a  patch,  the  most  was  made  of  every- 
thing available.  At  this  time  one  of  the  schooners  was  re- 
ported to  be  damaged  and  taking  water  fast.  The  fore  foot 
had  been  carried  away  by  ice.  The  schooner  was  brought 
alongside  and  cleared  of  water  by  steam  pumps.  A  spare 
foresail  was  then  stretched  under  the  bow  and  drawn  up 
us  tightly  as  possible  on  either  side  when  quantities  of  ashes 
were  thrown  into  the  sail  from  the  "Minto"  and  the  suction 
t.niduced  by  the  leak  almo!<t  stopped  it  In  a  few  hours.  This 
was  most  satisfactory,  as  the  situation  began  to  look  serious. 
Thi-  engineers  worked  all  day  .it  repairs.  The  ship  drifti-d 
about  13  miles  to  the  northwest  In  24  hours  and  we  were 
surrounded  again  by  .\retli-  Ice  in  very  large  pans,  and  in 
fact    small    icebergs. 

Monday,  July  31,  heavy  l<-e  was  drifting  past.  Thf  crew 
was  engaged  In  trimming  coal  aft  to  bring  the  ship  up  as 
much  as  pr>Kslble  In  better  shape  for  the  lei-.  Aug.  I  Ihi- 
damaged  schooner  was  beached  In  Wakeham  Hay  and  the 
damagr-  was  repaired  as  well  as  possible  with  the  tools  and 
material   at  hand. 

On  Aug.  3,  about  midnighl.  we  ran  Into  a  fleld  of  Arctic  ice, 
which  had  romi'  down  from  fox  Channel.  The  weather  WOB 
very  thick  and  the  Ice  I'losely  paeki'd  so  we  made  fast  to  a 
large  pan,  as  it  was  impossible  to  pick  out  any  lends  through 
which  we  might  maki-  a  safi-  passage.  On  Aug.  1.  the  fog 
was  v<'ry  densi'  and   we   weri'  hove  to  all  day,   not  conHiderlnK 
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II  s;ir.'  to  miikc  :i  mnvc  under  tho  contlitlonH.  At  Buridowri, 
till-  toy:  lifted,  we  weiu  lucky  cnouph  to  complcti'ly  clfiir  tin' 
ic.'  hclui'i'  tlif  fi>B  rlosiHl  In  uRiUn.  This  was  Ihf  last  In- 
nu't  with,  for  which  I  was  vc-ry  thankful.  VVc  mrlvfd  at 
Tort  Churchill  on  Aug.  7.  While  cros.sint?  Hudson  Hay  the 
weather    was    fine,    but    fo^Ky. 

This  is  the  oflicial  ivport  to  tlu^  Ciiiiailian  (iovoriiiiuMit 
ilfscribiiig  the  seas  throiijiii  whicli  ves.'^ol.s  will  have  to  i)ass 
if  the  coninKM-rial  iiavioation  ol'  the  liiul.son  l$ay  roiitt; 
is  ever  to  take  ])lafe.  The  jjerils  of  such  navij^atioii  to 
such  small  vessels  as  eiitiage  in  whaling,  llshiiig  or  (iov- 
oriimcnt  exiilorations  in  ihcse  latitudes  are  evident 
enough;  but  the  ])eril  would  he  even  greater  to  tho  far 
larger  ves.sels  which  would  he  reijuired  if  grain  were  to 
he  carried  to  Mui-ope  hy  this  roulc  in  the  (|uantities 
necessary  to  justify  the  huihling  of  (lie  Hudson  Bay  Ry. 

And  as  we  have  shown  ahove,  this  ]icril,  measured  in 
dollars  and  cents  by  the  marine  iiiidciw  rilers  in  the  form 
<.f  insurance  would  inevitahlv  he  so  heavy  as  to  more 
than  offset  the  claimed  comnicrcial  advantages  of  the 
Hudson  Bay  route,  on  the  strength  of  which  the  Canadian 
Government  is  attempting  to  build  the  Hudson  Bay  Ry. 

Overloading   the  Interstate  Commerce 
Commission 

ICverybody  knows  that  in  carrying  on  any  industry,  if 
a  workman  is  given  more  to  do  than  he  can  perform  in  a 
given  time,  he  must  slight  some  of  the  work.  The  same 
thing  is  true  of  the  man  higher  up,  all  along  the  scale 
from  foreman  to  president.  If  a  man  is  given  a  larger 
number  of  responsibilities  than  he  can  properly  dis- 
charge, he  will  have  to  slight  some  of  them.  One  of  the 
reasons  why  many  of  the  great  industrial  combinations 
are  breaking  down  and  failing  to  obtain  the  efficient  and 
economic  operation  which  was  prophesied  for  them  when 
they  were  organized,  is  that  the  task  of  looking  after  all 
the  varied  activities  of  such  a  huge  affair  proves  too 
great  for  the  capacity  of  even  extraordinary  men. 

Everybody  recognizes,  as  we  have  said,  this  situation 
in  jirivate  business;  but  when  it  comes  to  public  business 
our  lawmakers  have  the  habit  of  loading  a  public  official 
with  responsibilities  without  a  thought  as  to  whether  he 
has  any  spare  time  w'hich  he  can  give  to  these  new  tasks. 
Mayors  of  cities  and  governors  of  states  are  placed  on  all 
sorts  of  boards  and  commissions  ex-officio  until  they 
would  require  49  days  in  each  week,  instead  of  7,  were 
they  to  really  discharge  all  these  duties  in  something 
more  than  a  perfunctory  way. 

About  the  most  glaring  exam])le  at  the  iiresent  time 
of  this  tendency  to  overload  public  officials  is  found  in  the 
Interstate  Commerce  Commission.  This  body  of  seven 
men,  according  to  its  annual  repopt  just  issued,  received 
dui-ing  the  past  year  65.3(3  complaints  of  informal  nature 
wiiich  had  to  be  taken  up  with  carriers  by  correspondence 
and  an  adjustment  reached  if  possible.  It  received  6009 
a]iplications  from  carriers  for  leave  to  refund  to  patrons 
money  collected  in  accordance  with  tariffs  which  for  one 
reason  or  another  were  unlawful.  It  received  nearly  "2000 
applications  for  relief  from  provisions  of  the  fourth  sec- 
tion of  the  Act.  There  were  189  proceedings  instituted 
In'fore  the  Commission  to  suspend  the  operation  of  tariffs 
which  had  been  filed  but  had  not  taken  effect.  There 
were  755  formal  complaints  filed  with  the  Commission 
during  the  year.  The  Commission  conducted  during  the 
year  1154  hearings,  at  which  about  125.000  pages  of  testi- 


mony were  liikrn.  The  CommiHHioii  ban  of  its  own 
niolioii  undertaken  investigation  of  the  rates  of  expreMH 
companies,  and  it  has  now  in  ])rogreHH  iiivestigutioiiH  on 
sidistitiition  of  tonnagt!  in  transit,  allowances  for  terniinHJ 
railroads,  weighing  of  freight,  issuing  of  ))aHHes,  bills  of 
lading,  private  car.s,  rales  on  aiilhracite  coal,  etc.  The 
Comini.ssion  conducts  a  tariff  bureau  with  which  1((H,()0I> 
tariff  publicalioii.s  were  filed  during  the  year.  The  Com- 
mission has  charge  of  suits  brought  for  infringement  of 
the  Interstate  Conmierce  law,  under  which  '.)'.i  indictrnentn 
were  returned  iluring  the  year,  and  many  ])ages  of  itn 
annual  report  are  devoted  to  a  review  of  various  litiga- 
tion ill  which  the  Commission  is  taking  an  intercut  at* 
representing  the  luiblic. 

LIniform  systems  of  a<'couiits  for  railways,  electric  rail- 
ways, express  comi)aiiie.s,  pipe  lines,  sleei)ing-car  com- 
panies, telephone,  telegraph  and  calile  companies,  water 
carriers  and  gas  and  electric  corporations  have  been  pre- 
pared by  the  Commission.  The  Commission  carrie.s  on 
examinations  of  accounts  of  the  various  concerns  under 
its  jurisdiction,  and  undertakes  disciplinary  measures 
where  its  .system  of  uniform  accounts  is  not  followed. 
The  Commission  further  collects  the  statistics  of  the  rail- 
ways of  the  United  States,  has  charge  of  the  investiga- 
tion of  railway  accidents,  the  enforcement  of  the  laws  re- 
lating to  safety  appliances,  the  use  of  locomotive  ash 
pans,  the  hours  of  service  of  employees,  and  the  inspec- 
tion of  locomotive  boilers. 

It  will  be  admitted,  without  question,  that  these  re- 
sponsibilities are  quite  enough  to  lay  upon  the  shoulders 
of  any  seven  men,  no  matter  how  great  their  capal)ilities 
for  work.  The  end,  however,  is  not  yet.  Congress,  in  its 
anxiety  to  regulate  every  act  of  the  railways  from  least 
to  greatest,  has  acquired  the  habit  of  tacking  on  to  each 
new  proposed  law  a  section  placing  responsibility  for  its 
enforcement  upon  the  Interstate  Commerce  Commission. 
For  example,  the  Adamson  Bill,  which  passed  the  House 
of  Representatives  on  Dec.  5  and  is  now  before  the  Sen- 
ate, requires  the  Commission  to  undertake  the  valuation 
of  the  property  of  all  the  railways  of  the  United  States,  by 
means  of  an  inventory  ''to  be  made  by  such  engineers,  ex- 
perts and  other  assistants  as  may  be  necessary."  Another 
bill  now  pending  in  the  House  of  Representatives  for- 
bids the  use  on  any  railway,  after  Jan.  1,  1915,  of  any 
car  in  passenger  service  "not  made  of  steel  with  vestibule 
platforms  and  all  modern  appliances,"  whatever  the  lat- 
ter may  mean.  The  Interstate  Commerce  Commission  is 
to  be  charged  with  the  enforcement  of  this  law  and  is 
given  authority  to  suspend  its  enforcement  in  cases  where 
it  may  deem  wi.se.  Another  jjending  bill  requires  all 
common  carriers  to  equip  their  locomotives  with  head- 
lights "'of  not  less  than  1500  candlej)ower.  measured 
without  the  aid  of  a  reflector."  The  Inter.state  Com- 
merce Commission  is  likewise  given  authority  to  enforce 
and  suspend  the  operation  of  this  law  in  its  discretion. 
A  resolution,  introduced  into  the  House  on  Dec.  10.  re- 
quests the  Commission"  to  investigate  the  management  of 
repair  shops  of  railroads  throughout  the  United  States  in 
respect  to  their  efficiency  in  all  their  branches,  and  re- 
port its  finding  to  the  House."  The  same  resolution 
ahso  orders  the  Commission  "to  investigate  the  manage- 
ment of  railroads  in  the  United  States  with  respect  to  car 
shortages  and  car  storages  and  the  manner  of  manipula- 
tion of  the  same." 

These  are  but  samples  of  the  many  schemes  now  under 
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consideration  by  would-be  reformers  in  Congress  and 
elsewhere,  which  propose  to  further  increase  the  burdens 
and  responsibilities  laid  upon  the  Interstate  Commerce 
Commission.  As  we  remarked  above,  when  a  man  or  set 
of  men  is  overloaded  with  responsibilities,  some  of  his 
-work  must  suffer.  The  Interstate  Commerce  Commis- 
sion already  has  laid  upon  it  a  far  greater  amount  of  work 
than  it  can  efficiently  perform. 

It  is  not  the  personal  welfare  of  the  members  of  the 
Interstate  Commerce  Commission  that  makes  its  over- 
loading a  matter  of  greatest  importance.  We  as  a  nation 
have  embarked  on  the  largest  experiment  ever  under- 
taken in  Governmental  regulation  of  public  utilities.     It 


is  important  that  this  experiment  shall  succeed;  for  if 
it  does  not  succeed,  indications  multiply  that  we  shall  be 
driven  to  the  far  more  radical  experiment  of  Government 
ownership  and  operation. 

But  in  order  that  Governmental  regulation  shall  suc- 
ceed, it  must  be  governed  by  the  same  business  principles 
that  control  the  administration  of  any  private  business. 
It  is  just  as  necessary  that  the  Interstate  Commerce 
Commission  shall  do  efficient  work  as  it  is  that  effi- 
ciency shall  prevail  in  the  railway  repair  shops;  and 
neither  the  Commission  nor  the  repair  sliop  can  operate 
with  good  efficiency  when  congested  with  work  beyond 
their  capacity. 
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The  Cape  Cod  Canil 

Sir — In  your  issue  of  Jan.  9,   1013,  in  the  article  on 
the  Cane  Cod  Canal,  I  find  this  statement, 

passage 


Is 


From  Buzzards  Bay  the 
easy  and  can  be  made 
njter. 


It  i.-  a  well  known  fact  that  Point  .hidith,  K.  I.,  is  a 
terror  to  coastwise  shipping.  Between  ISHO  and  l'J03 
there  were  1016  marine  disa.sters  on  the  Atlantic  coast 
between  Cape  Cod  and  Long  Island  Sound,  458  of  which 
occurred  between  the  entnuice  to  Buzzards  Bay  and  the 
eastern  entrance  to  Ixing  Island  Sound. 

The  Cape  Cod  Canal  will  save  the  trip  around  Cape 
f'od,  but  "in  all  kinds  of  weather"  the  trip  around  "Pint 
Jude"  is  anything  but  pleasant  and  is  not  "without 
danger." 

Kali'h   F.  Rhodes. 

Newport,  K.  I., 
Jan.  10.  lf)13. 

fWe  are  aware  that  rough  seas  are  often  met  with 
around  Point  Judith,  which  not  infrequently  give  serious 
trouble  to  navigators  of  barges  and  schooners.  What  the 
writer  had  in  mind  was  vessels  of  a  more  seaworthy  type, 
which  can  go  around  Point  Judith  in  safety,  when 
lounding   Cape   Cod   would   be   highly   dangerous.- — Ki).] 

Effect  of  Moisture  on  the  Strength 
of   Concrete 

Sir — Ileferridg  to  the  letter  on  "Effect  of  Moisture  on 
the  Strength  of  Concrete,"  in  E\(;iN'i;Kiti.\(i  Xkws,  Jan. 
JC,  I!»12,  p.  127.  I  winh  to  state  that  I  have  received  per- 
miiwion  from  Home  clients  to  make  public  some  bare  facts 
relating  to  experiments  jH-rformcd  l)y  mc  in  lOOM.  This 
<(iriimimicatiori  ix  read  by  tliciii  and  ai)proved  before  be- 
ing wnt  to  you  anfl  I  am  grntefid  that  this  iiiuch  is  per- 
mitti-d. 

We  made  a  number  of  bbicks  of  concrete  from  one 
bat<h.  They  w<Ti-  in  the  form  of  slabs  2  in.  thick, 
with  fmlM'ddcd  Vi;-in.  barH.  In  some  blocks  the  bars  were 
round  and  nmnfilh  and  in  others  they  were  square  and 
twixtf'd.  One-third  of  the  (tlabti  wcro  placed  it)  the  nxif 
of  n  small  shod  where  the  under  side  would  never  be  wet 
and  where  the  temperature  wa«i  practically  that  of  any 


unhealed  building  with  thin  walls  of  boards,  with  cracks 
between.  One-third  of  the  slabs  were  placed  in  a  room 
where  they  were  never  wet  and  where  the  temperature 
possibly  was  never  less  than  125°  F.,  generally  somewhat 
higher.  One-third  were  suspended  in  water.  The  steel 
projected  only  from  one  end  and  the  slabs  were  sus- 
pended by  wires  attached  to  the  projecting  ends  of  the 
steel. 

Pulling  tests  were  made  mI  the  ciiil  of  ;1.  (i.  H.  12,  and 
18  months.  Further  details  I  am  not  permitted  to  give 
but  the  conclusions  reached  weie  as  follows : 

1st.  Deformed  bars  of  almost  any  type  are  preferable  to 
plain  bars  when  same  are  not  bent  at  the  ends  or  are  not 
supplied  with  plates  or  other  means  for  mechanical 
anchorage.  I  have  never  used  jilaiii  bars  since  that  time 
in  my  designs. 

2iul.  Concrete  constantly  exposed  to  a  drying  action 
shows  much  less  beiul,  or  adhesion,  than  concrete  placed 
where  it  is  alternately  wet  and  dry.  Concrete  floors 
should  be  frequently  scrubbed  and  concrete  ceilings  can 
be  sprinkled  with  advantage  from  time  to  time.  If  a 
coat  of  watertight  ])aint  is  ajijilied  to  a  ceiling,  then  the 
floor  above  should  be  wet  often  to  keep  the  concrete  from 
becoming  too  dry.  A  practice  lately  mentioned  of  putting 
steam  j)ii)es  in  concrete  floors  should  be  condemned. 

3rd.  The  adhesion  of  concrete  to  .steel  is  weakened  by 
continued  submergence  and  the  use  of  high  stresses  (es- 
pecially high  bond  stresses)  in  thin  reservoir  and  tank 
walls  is  not  good  ])racticc. 

-1th.  Concrete  u.sed  for  re  in  forced -concrete  lank  walls 
should  be  of  the  very  best  and  hardest  stone  procurable. 

I  hope  some  professor  of  engineering  will  (lu])licate  tlu! 


foregoing   described    tests 
make  the  results  ])ulilic. 

Monndnock    MIock.  (' 


in   the   college    laboratorv   and 


IOhnkst  McCrLLotaii. 
111..  Jan.  18.  1<)13. 


Bituminous  Filler  vs.  Cement  Grout 
for    Brick.  Pavements 

Sir — In  an  editorial  comment  on  my  letter  published  in 
yonr  issue  of  Dee.  26,  1!l)2,  you  state  that  the  "Associa- 
tion of  Paving  Brick  ^lanufacturers  is  emiihatic  in  its 
|irefercn<e  for  u  grout  filler  for  brick-block  pavement  and 
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requires  the  use  of  f?rout  in  its  slamlanl  sijerificalhiiis." 
A  loartet  recently  publislied  by  the  Wcslcni  Associulioii  of 
Taviiiii-  Uiick  Manufaeturers  lias  caused  some  question 
in  my  mind  as  to  whether  this  preference  is  as  emphatic 
as  your  comment  would  indicate.  The  leaflet  deseriiws  a 
new  form  of  brick-hlock  i)avement  which  will  be  placed 
on  the  market  this  comin<j  year  and  which  is  especially  ad- 
apted to  bituminous  filler.  The  block  is  to  be  wire  cut 
and  not  repressed,  3x4x81/^  in.  in  size,  laid  with  a  4x81/2" 
in.  face  up.  This  i)lock  has  square  horizontal  ed^es,  al- 
though the  vertical  edges  are  slightly  rouiuled  and  lugs 
are  formed  by  the  die  on  one  longitudinal  face.  After 
laying  and  rolling,  the  brick  are  to  receive  a  coat  of  bi- 
tuminous filler  squeezed  into  all  joints  and  enough  left  on 
the  surface  to  form  a  coating  about  %  in.  thick,  after  be- 
ing properly  sanded.  The  rough  wire-cut  surface  offers 
a  good  chance  for  bond  between  the  filler  and  the  brick. 
The  blocks  are  to  be  made  of  the  same  quality  of  shale 
and  the  same  degree  of  vitrifaction  as  the  present  brick 
block. 

The  advantasTcs  gained  are  decrease  in  cost  of  manu- 
facture, a  decrease  in  the  number  of  brick  aiul  brick  ma- 
terial per  square  yard  of  pavement,  the  elimination  of 
expansion  troubles  and  a  smooth,  noiseless,  noiisli])pery 
pavement.  It  is,  of  course,  possible  to  use  a  cement-grout 
filler  with  these  brick  but  in  that  case,  some  of  the  above 
advantages  would  not  obtain.  In  all  fairness  it  must  be 
said  that  both  the  bituminous  and  cement-grout  filler 
have  objections  but  those  to  the  cement  are  inherent  in 
the  grout  while  the  chief  objection  to  pitch  filler  may  be 
overcome,  I  believe,  by  changing  the  present  form  of 
block.  In  theory,  cement  grout  has  many  good  qualities, 
but  in  practical  application  to  the  paving  on  a  busy 
street  in  a  large  city,  where  the  weather  and  traffic  con- 
ditions, the  expansion,  cuts  for  service  pipes  and 
conduits,  street-railway  traffic,  etc.,  annul  a  great  many  of 
these  advantages. 

I  believe  the  majority  of  municipal  engineers  and  the 
brick  manufacturers  as  well  are  not  entirely  satisfied  with 
the  cement -grouted  brick  pavement  as  it  has  been  possible 
to  lay  it  and  it  seems  to  me  that  this  new  form  of  brick 
with  a  bituminous  filler  has  wonderful  possibilities. 

Clakk  K.  M.vyDioo,  Asst.  City  Engineer. 

Kansas  Citv,  Mo..  .Ian.  V).  Iltl3. 


Internal  Water-Pressure  in  Hollow 
Dams 

Sir— In  Mr.  Bilderbeck's  recent  article  on  "Protection 
for  Hollow  Reinforced  Concrete  Dams"  (Nov.  21,  1912, 
p.  948),  some  rather  strange  statements  are  made  about 
the  efEect  of  holes  in  the  upstream  deck. 

Let  us  investigate  his  section  of  a  triangle  40  ft.  wide, 
20  ft.  high,  withstanding  a  head  of  30  ft.  (Fig.  1  here- 
with). As  a  rough  approximation,  assume  the  masonry 
to  weigh  30,000  lb.  per  lin.ft.  The  horizontal  thrust  of 
the  water  is  25,000  lb.,  the  weight  of  water  above  the  dam 
is  25,000  lb.,  giving  ]]\  =  35,000  lb.  and  a  resultant  R^ 
of  60,000  lb.  at  a  slope  of  1  in  2.2. 

When  a  large  hole  is  broken  in  the  upstream  deck 
(Fig.  2),  the  horizontal  thrust  remains  at  25,000  lb.,  but 
the  weight  of  water  above  the  base  becomes  50,000  lb., 
giving  If,  =  56,000  lb.  and  resultant  /?,  =  84,000  lb.  at 
a  slope  of  1  in  3.2.    The  hole  is  a  decided  improvement. 


1 1  is  assumed,  of  course,  that  the  dam  was  designed  with 
an  eye  to  jMissible  large  holes  and  projierly  reinforced. 

Xow  let  us  examine  the  effect  of  uplift.  Despite  tin- 
ai)parent  perfection  of  the  latest  cut-off  .scheme,  water 
pressure  under  the  dam  is  not  at  all  impoHsibie.  Per- 
haps the  drains  become  plugged,  perhaps  an  inclined  por- 
ous layer  leads  underneath  the  trench  ujt  to  the  center  of 
the  base.  Assume  an  uplift  head  of  15  ft.  acting  over 
the  central  20  ft.  and  decreasing  to  zero  at  either  end,  a 
force  of  28,000  lb.  In  Fig.  1,  the  water  pressure  becomes 
1^3  =  25,000  lb.  and  the  resultant  A'.,  =  37,000  lb.  at 
a  slope  of  1  in  1.1.  In  Fig.  2,  the  water  pressure  is  W^ 
=  32,000  lb.,  with  a  resultant  /{^  —  58,000  |b.  .it  a  slope 
of  1  in  2.1. 

Thus  it  appears  that,  far  from  being  a  source  of  dan- 
ger, the  large  hole  was  really  an  act  of  Divine  Providence 
to  save  the  dam  from  sliding. 

Now  having  discovered  the  value  of  an  occasional  hole, 
the  next  step  is  to  remove  the  upstream  deck  altogether, 
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or.  in  cold  countries,  all  l)elow  the  ice  line.  Such  a  dam 
would  be  stronger  than  one  of  the  hollow  empty  type  and 
its  additional  safety  would  cost  nothing,  as  the  saving  in 
deck  would  pay  for  the  steel  required  in  the  buttresses 
and  base. 

D.  States, 
Care  of  The  Acadia   Sugar 

Refining  Co.,  Ltd. 
Halifax,  N.  S.,  Nov.  29,  1912. 

[Mr.  Bilderbeck  replies  to  these  comments  as  follows]  : 
Sir — Referring  to  the  above  letter,  there  seems  to  be  a 

disagreement  due,  I  believe,  to  a  misunderstanding. 
The  statement  made  in  the  writer's  article  of  Nov.  31, 

1912,  relative  to  the  effect  of  breaking  a  large  hole  in  the 

upstream  face  of  a  dam  is  as  follows : 

Now  suppose  the  upstream  slab  breaks,  so  as  to  fill  the 
enclosure  with  water,  an  upward  hydrostatic  pressure  will 
exist  on  the  downstream  slab  of  25.000  lb.,  and  the  sUding- 
pressure  will   be   the  same  as  in  normal   conditions. 
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Mr.  Stairs  deducts  this  25,000  lb.  upward  pressure  from 
the  total  weight  of  the  water  on  the  base  slab.  The  pres- 
sure on  the  base  slab  has  nothing  whatever  to  do  with  the 
failure  of  the  downstream  slab  due  to  the  pressure  on  it 
as  this  dam  is  ordinarily  constructed.  To  prevent  pos- 
sible failure  the  downstream  slab  would  have  to  be  de- 
signed for  the  same  loads  as  the  opposite  side,  with  ad- 
ditional means  of  clamping  the  slab  to  the  buttresses.  In 
practice  this  is  not  done,  and  if  it  were  the  cost  would  be 
in  many  cases  prohibitive. 

A  large  percent  of  the  concrete  dams  of  the  above 
type  have  weep-holes  in  the  bottom  slab  to  lessen  the  pos- 
sibility of  upward  pressure  on  the  bottom  of  the  slab.  In 
dams  of  this  type,  water  in  the  enclosure  would  reach  the 
bottom  of  the  base  slab,  equalize  its  own  weight  on  the 
top  of  tiie  shib.  and  cause  the  structure  to  overturn  or 
float  out  of  place. 

In  the  article  of  Xov.  21  mention  was  made  only  of 
the  dams  as  they  are  being  built,  and  as  is  practicable  to 
build  them.  It  is  granted  without  argument  that  a  hol- 
low structure  could  be  built  that  would  withstand  all  pos- 
sible conditions  with  a  large  factor  of  safety.  However. 
there  are  three  conditions  that  would  determine  the  effi- 
ciency of  a  design:  utility,  safety,  and  cost.  Any  one  or 
two  of  the  three  must  not  be  developed  regardless  of  the 
others. 

Referring  to  the  inliitration  chamber  mentioned,  atten- 
tion is  invited  to  the  fact  that  when  the  material  forming 
the  foundation  under  a  dam  is  .so  impervious  that  only 
small  veins  of  water  reach  the  bottom  of  the  slab  there 
will  be  no  danger  of  a  pressure  being  distributed  over  a 
distance  of  20  ft.  as  assumed.  If  it  spreads  20  ft.  between 
the  slab  and  its  foundation  under  the  ])ressure  assumed, 
why  not  5  or  6  more  and  reach  a  condition  of  no  pressure? 

The  upstream  slab  of  the  dam  could  be  omitted,  in 
part  at  least,  as  suggested,  but  it  is  thought  the  diffi- 
culties of  safe  construction  would  more  than  offset  the 
advantages.  It  would  be  as  necesarj'  to  prevent  the  up- 
warfl  pressure  on  the  bottom  of  the  base  slab  as  in  any 
ty])e  of  dam.  It  would  be  as  advisable  to  prevent  the  im- 
pact being  carried  directly  into  the  masonry  as  in  the 
general  type  of  dam.  All  the  suggested  improvements 
mentioned  in  the  article  of  Xov.  21  would  be  needed  in 
this  type  of  dam  as  much  as  in  any. 

The  writer  wishes  to  thank  Mr.  Stairs  for  his  opinion 
on  hollow  concrete  dams,  not,  however,  for  the  acrimony 
in  his  manner  of  stating  the  oi)inion,  but  in  spite  of  it. 
(I.  L.  BiLDEiiiiiXK,  Ass't  Engineer, 
Conn.  Rivers,  Harbor,  and  Bridges  Commission. 

Xew  I»nrlon,  Conn.,  Jan.  13,  1913. 


NOTES    AND     QUERIES 


Krrntum — Orr  Dorka:  In  the  deiicrlptlon  of  the  Blfi-I  nrp 
dock  of  th<-  iJuluth  «t  Iron  Raniro  R.H..  on  puKP  15.  of  our 
Usun  of  Jun.  2,  th>-  iKJ.Ir.im  of  O.  H.  Dlck.mon  wa«  nlvi-n  u» 
Detroit.  Thl«  nhoul.l  hiivi-  bc.n  Duluth,  .Minn..  Mr.  I^ilcker- 
•on  b.-lnu  I'rlnrlpnl  Amiliitant  RnKlnrcr  of  the  Duluth  & 
lion  ItnnK<-  It  It.  In  n-Kitrd  to  the  on-  dock  of  tho  Orrat 
North.rn  It)  .  .Iinrrlhi.!  on  poifr  II.  of  thf  »nm.<  Inauc,  It  la 
iiuKK>iit.d  that  thU  »h«tilr|  |„.  con>.ldiT.d  riithtr  an  a  plain 
roncrrlo  Rtrui-turi',  th«-  amount  of  rr-lnrorci-m'-nt  li.-InK  cx- 
tromi'ly  nmnll  and  lnt<-ndfd  mainly  for  thi'  protc-ctlon  of  the 
corn«T»  of  Ihr  rolumnii.  Thin  in'imit  to  !>.•  a  rorr<-ct  Idea, 
■Incp  thp  artlrl..  Rinti-it  Ihnt  In  .•u<h  of  th.'  muHRlv)-  con- 
crrlr  rolumnn,  Il4x33-tn.  Hfttlon.  then-  w.'ri-  only  four  H-ln. 
Iil»«>1    rodii.    oni-   at    ••nrh   corniT.      Tho    (loom    and    piirtlllonn    of 


the  pockets  of  this  dock  are  of  steel,  while  in  the  ore  dock 
of  the  Lake  Superior  &  Ishpeming:  R.R.  (page  9  of  the  same 
issue)  tliese  parts  are  of  reinforced  concrete,  formed  in- 
tegrally   with    the    supporting    columns. 


Annual  Convention  of  the  American 
Wood   Preservers  Association 

The  nintli  annual  convention  was  held  Jan.  21  to  23 
at  the  Sherman  Hotel,  Chicago.  The  attendance  was 
larger  than  usual,  and  the  character  of  the  proceeding« 
indicated  a  growing  recognition  of  the  importance  of  the 
association  and  its  work.  At  the  morning  meeting  on 
Jan.  21,  the  President,  E.  A.  Sterling  (Philadelphia), 
read  the  annual  presidential  address,  reviewing  some  of 
the  acti\ities  and  possibilities  of  the  association.  The 
report  of  the  Secretary,  E.  J.  Angier  (Baltimore), 
showed  a  ca.sh  balance  of  $1124  and  a  membership  of 
177,  both  figures  representing  a  marked  advance  over  the 
previous  year.  It  referred  also  to  the  present  practice 
of  the  association  in  sending  out  bulletins  containing 
notes  of  articles  published  in  the  technical  and  trade 
papers  which  relate  to  timber  and  timber  preservation. 
An  amusing  but  instructive  address  of  welcome  was  de- 
livered by  Boiling  A.  Johnson  (Editor  of  the  Lumber 
World  Review),  who  pointed  out  that  lumber  men  in  gen- 
eral are  beginning  to  recognize  the  practical  relation  of 
wood-preservation  to  the  lumber  industry.  He  thought 
that  the  trade  papers  could  help  this  by  publishing  more 
information  in  regard  to  wood  preserving.  Mr.  John- 
.son  also  voiced  a  warning  to  the  effect  that  many  lum- 
bermen regard  the  association  as  too  scientific  or  techni- 
cal to  afl^ect  the  commercial  side  of  the  question,  and 
stated  that  the  manager  of  one  preservation  plant  said 
he  did  not  intend  to  attend  the  meeting,  as  it  would  be 
compo.sed  only  of  "a  lot  of  high-brows."  The  association 
siiould  seek  to  correct  such  ideas,  and  the  more  publicity 
it  gives  to  its  work  the  lictter  it  will  be  for  the  associa- 
tion itself,  for  the  wood-preserving  industry,  for  timber 
conservation,  and  for  the  lunii)er  trade  in  general. 

The  officers  elected  for  191  ;^  are  as  follows:  President. 
A.  E.  Larkin  (Republic  Creosoting  Co.),  Minncajiolis, 
Minn.;  Vice-President,  J.  11.  Waterman  (C,  B.  &  Q. 
R.R.),  Galesburg,  111.;  E.  B.  Fulks  (American  Creo- 
soting Co.),  Louisville,  Ky.,  and  Geo.  E.  Rex  (A.,  T.  & 
S.  F.  R.R.).  Topeka,  Kan.;  Secretary  and  Treasurer. 
F.  J.  Aiigier.  B.  &  0.  R.R.,  Baltimore.  Md.  The  next 
meeting  will  be  held  at  Xew  Orlcnns.  Tjh..  in  .lanuarv. 
1914. 

WooD-liLOCK     P.VVINIi 

.V  paper  on  "Timljci'  for  Creo.soted  Block  Paving,"  \>y 
II.  a.  Davis  (Chicago),  discussed  the  suital)ility  and 
(omparative  merits  of  diflVreid  woods  available  in  the 
ccnlral  states,  and  suggestcil  (liat  liiniarack,  hemlock  and 
maple  are  quite  as  good  as  the  long-leaf  yellow  jiine, 
which  is  so  generally  a.ssumed  to  be  sujierior  to  any  other. 
\Vc  shall  juiblish  an  abstract  of  this  ])a])er  in  a  later  issue. 
A  pajier  on  "Yellow-Piric  Block  Pavement,"  by  II.  !>• 
Collier  (St.  Louis),  pre.sented  this  as  best  meeting  re- 
quirements as  to  sanitation,  efficiency,  economy  and  dura- 
bilily.  He  suggested,  iiowever.  that  special  care  should 
be  taken  in  milking  the  coiuTcte  base,  and  ])referreil  a 
mortar  bed  (1:3)  to  a  sand  bed  for  the  blocks.  Tiie 
liiorliir  slmuld  be  mixed  and  laid  dry,  struck  olf  with  a 
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tcmplnic  mill  lluii  siiriiiklnl  Just  in  y(l\iinri'  of  lln' 
l);i\iTs.  A  still  lirltiT  iihiii  IS  lo  use  a  I'tiiitiiij;  dI'  IkiI 
]iilrli  or  Msphalt  iiiixt'il  willi  li)%  (by  \VL'i};lil)  of  ]iorl- 
laiiil  ci'iiu'iit.  At  till'  iiirlis  there  should  i)e  exiJiiiisioii 
joints  1  in.  or  1''^  in.  wide  fur  :!!)-  or  SO-ft.  .^itreets.  As 
to  the  timber,  he  consiiU^rcMl  that  sap-wood  and  henrt- 
vood  when  trcate<l  have  equal  wearinf;  jiroperties,  and 
that  specifying  a  certain  ]iereentajie  of  heart-wood  only 
.serves  to  add  to  the  cost.  The  nietliods  of  constructin;.,' 
the  curbing  mul  concrete  hase  and  laying  the  ])aving 
was  described  in  a  paper  on  "Laying  Wood-Rloek  Pave- 
ment," by  n.  S.  I.oud  (Xew  York).  Ho  pointed  out 
that  a  sand  bed  gives  a  real  cushion  eil'ect,  but  advocated 
a  mortar  bed  on  grades,  especially  on  street-car  tracks. 
In  foreign  practice,  however,  the  concrete  ba.se  is  finished 
to  a  smooth  surface  and  the  blocks  arc  laid  directly  upon 
it.  A.s  to  the  timber,  he  stated  that  long-leaf  yellow  pine 
and  southern  black  gum  have  Ijeen  standard  for  streets 
of  heavy  traffic;  tamarack  and  Norway  pine  have  been 
used  in  the  West,  and  North  Carolina  jiine  is  coming  into 
favor  in  the  East  for  streets  of  moderate  traffic  and  with 
hea\'j'  grades.  This  last  w'cars  uniformly  and  permits 
crushed  stone  to  be  rolled  into  the  surface,  making  it  less 
slippery  than  long-leaf  pine. 

ZlXC-CHLOIilDK,   C'KEOSOTE   OiL   .WD   C'rude   Oil 

A  paper  on  "Comparison  of  Zinc-Chloride  and  Creo- 
sote," by  Howard  F.  Weiss,  showed  a  decrease  in  the 
number  of  ties  treated  annually  with  zinc-chloride  and 
an  increase  in  those  treated  with  creosote,  for  the  fiVc 
years  1907-1911.  His  conclusions  were  as  follows:  1, 
both  are  effective  and  there  is  little  choice  as  far  as 
annual  charges  are  concerned ;  2,  creosoted  ties  generally 
cost  more  than  burnettised  ties,  the  cost  of  treatment 
being  two  or  three  times  as  great ;  3,  creosoted  ties  aver- 
age a  longer  life,  and  therefore  require  less  frequent  re- 
newals and  disturbance  of  the  roadbed  ;  4,  if  the  price  of 
creosote  advances  it  may  result  in  stimulating  the  use  of 
the  zinc-chloride  process.  Mr.  Goltra,  in  a  lengthy  dis- 
cussion, stated  that  the  real  reason  for  the  increase  of 
creosoting  has  been  the  exploitation  of  the  empty-cell 
process  for  which  so  much  has  been  claimed,  and  which  is 
being  used  extensively.  Of  the  16,510,700  ties  creosoted 
in  1911,  he  estimated  that  14,000,000  were  treated  by 
this  empty-cell  process,  the  ultimate  value  of  which  is 
questioned.  Mr.  Waterman  stated  that  5.50  burnettised 
red-oak  ties  laid  in  1900,  gave  12  years  service,  and  on 
inspection  in  1912  only  IS  had  to  be  removed  on  account 
of  decay.  Of  burnettised  pine  ties  on  15  miles  of  rail- 
way in  Colorado,  97%  gave  12  years  service.  These  had 
tie-plates  only  on  curves,  while  all  the  oak  ties  had  tie- 
plates.  Both  lines  carry  heavy  traffic  and  very  heavy  en- 
gines. He  considered  that  50%  of  the  ties  would  give 
20  years  service.  Mr.  Buehler  thought  that  creosoting 
plants  in  this  country  do  work  as  good  as  that  of  any 
foreign  plants,  and  that  our  creosoted  ties  would  show 
as  long  a  life  if  equally  well  protected  and  watched. 
Mr.  Goltra  had  argued  in  favor  of  crude  oil  as  a  preserva- 
tive, and  referred  to  the  long  life  of  oil-soaked  timbers 
in  the  oil  fields.  It  was  pointed  out,  however,  that  to 
lay  ties  in  track  is  a  very  different  matter.  Mr.  Buehler 
mentioned  a  case  where  ties  in  a  siding  were  kept  soaked 
with  oil  dripping  from  cars.  But  as  soon  as  this  siding 
ceased  to  be  used  for  tank  cars,  the  ties  began  to  show 
signs  of  decay. 


Two  papers  related  specifically  to  coaj-tiir  crcoKotc. 
One  of  ihe.-if,  by  L.  ]{.  Shipley,  was  a  review  of  Home 
laboialory  tests  on;  1,  the  distijliitiiin  of  oils;  2,  the  com- 
parative volatility  of  oils,  and  .'i,  the  extraction  of  oIIh 
•from  treated  wood.  Other  tests  to  i)e  conducted  include: 
4,  (he  volatilization  of  oil  from  treated  wood;  5,  the 
leaching  of  oil  from  treatcrl  wood,  and  0,  the  antiHcptic 
values  of  dilferent  oils.  The  second  jiajx^r,  liy  K.  A. 
Sterling,  dealt  with  the  |»roduction  and  supply  of  creo- 
sote oil,  and  showed  that  only  a  small  ])roportion  of  the 
necessary  sui)ply  is  of  home  production,  for  the  reason 
that  creo.sote  is  not  nuide  to  meet  the  demand,  but  is  a 
resultant  from  distillation  carried  on  to  recover  by- 
])roducts.  Of  78,000.0(1(1  gal.  consumeil  in  this  country 
in  1912,  759i  was  inqiorted.  In  view  of  the  commercial 
conditions,  other  ])reservatives  should  receive  careful  con- 
sideration;  these  might  include,  crude-oil,  water-gas 
creosote,  and  refined  tar  in  combination  with  creosote. 
It  would  be  profitable  also  to  study  the  methods  of 
treatment,  ami  eliminate  a  heavy  impregnation  where 
(on  account  of  mechanical  wear  or  other  causes)  a  lighter 
treatment  would  suffice.  In  a  paper  on  "The  Preliminary 
Treatment  of  Timber  to  Insure  Satisfactory  Impregna- 
tion with  Creosote,"  David  Allerton  suggested  a  difficulty 
ill  raising  the  temperature  to  the  required  height  in  the 
interior  of  large  sticks. 

MiSCKLL.VXKOrS 

In  a  iia])er  on  "The  Requirements  of  Successful  Tim- 
ber Treatment,"  Herman  von  Schrenk  said  the  require- 
ments were:  1,  sound  timber;  2,  proper  seasoning;  3, 
good  preservative;  4,  proper  injection;  5,  proper  handling 
of  the  treated  material.  He  protested  against  the  tend- 
ency to  conduct  the  treatment  in  accordance  with  any  de- 
mands which  may  be  made  by  the  customer,  as  this  re- 
sults in  dissatisfaction  which  reacts  on  the  entire  in- 
dustry. Two  papers  dealt  with  tlie  treatment  of  Doug- 
las fir,  and  two  more  with  treatment  of  wood  for  floors 
and  freight  cars.  For  freight-car  floors,  where  the  effect 
of  mechanical  wear  is  greater  than  that  of  decay,  a  zinc- 
chloride  or  light  creosote  treatment  was  considered  more 
advisable  than  heavy  creosoting.  The  use  of  machines 
for  boring  and  adzing  ties  was  discussed  in  a  paper  by 
J.  A.  Lounsbury  (Rockford,  111.),  referring  to  machines 
of  a  class  described  in  Exgin-ekrinTt  News  of  Oct.  19, 
1911.  The  piecework  system  of  handling  tics  and  tim- 
bers at  treating  plants  was  advocated  bv  W.  W.  Eld- 
ridge  (C,  B.  &  Q.  R.R.),  and  A.  M.  Smith  (Argenta, 
Ark.)  stated  that  lie  had  found  no  machines  so  satis- 
factory as  hand  labor.  In  a  paper  on  "Sap  in  Relation 
to  the  Properties  of  Wood,"  S.  J.  Record  ex]ilaincd  that 
there  is  more  sap  in  growing  wood  in  winter  than  in  sum- 
mer, contrary  to  common  opinion.  In  the  di.scussion  on 
this  paper,  Mr.  Weiss  referred  to  a  number  of  prejudices 
against  certain  woods  which  investigation  has  proved  to 
be  unfounded:  1,  wood  cut  in  summer  does  not  contain 
more  water  than  winter-cut  wood,  but  the  reason  it  is 
more  liable  to  decay  is  that  the  wood  pores  or  cells  arc 
more  open,  and  the  conditions  for  fungus  growth  are 
more  favorable ;  2,  wood  is  not  weakened  by  sap  stains 
or  by  the  soda-dip  to  prevent  these  stains;  3,  wood  tur- 
pentine (distilled)  is  not  inferior  to  gum-turpentine;  4, 
bleeding  for  turpentine  does  not  weaken  the  timber:  5, 
red-hickory  is  not  a  u.seless  timber,  and  as  a  result  of  in- 
vestigation it  has  been  used  extensively  for  pick-handles. 


228 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  69,  No.  5 


Recent  Development  of  Gas  Power  in  Europe 


By   II.  J.   FREVxf 


STXOPSIS — A  notable  summary  of  European  progress 
in  gas  and  oil  engines  was  a  feature  of  the  recent  annual 
meeting  of  the  American  Society  of  Mechanical  Engi- 
neers. The  retiring  Chairman  of  the  Gas  Power  Section 
of  the  Society,  Mr.  H.  J.  Freyn,  Consulting  Engineer  of 
the  Allis-Chalmers  Co..  spent  several  months  abroad  last 
year  studying  European  practice  in  ga,<-  and  oil-engine 
design.  His  address  summarized  the  results  of  hi-^  studies, 
and  makes  clear  the  extent  to  which  gas  and  oil  engines 
have  supplanted  the  steam  engine  on  the  Continent  of 
Europe. 

The  development  of  the  internal-combustion  engine  in 
Europe  during  the  last  year  has  been  very  marked  and  great 
strides  were  made,  especially  by  the  Diesel  engine.  The  un- 
paralleled progress  of  this  prime  mover,  due  primarily  to 
the  expiration  of  the  basic  Diesel  patents,  created  a  wave  of 
enthusiasm,  the  crest  of  which  swept  Europe  only  a  short 
time  ago.  To  the  careful  observer,  however,  signs  of  an  ebb- 
ing of  this  wave  are  apparent  and  more  sober,  more  healthy 
views  are  gaining  ground. 

OIL  ENGINES 

LARGE  DIESEL  ENGINES — Without  desiring  to  detract 
from  the  importance  of  the  Diesel  engine,  investigation  has 
proved  to  me  that  my  warning  against  over-enthusiasm 
sounded  about  a  year  ago  on  a  similar  occasion  was  fully 
warranted. 

In  particular,  I  was  disappointed  to  find  that  the  achieve- 
ments with  large  Diesel  engines,  above  1000  hp..  do  not  alto- 
gether coincide  with  the  optimistic  reports  which  have  ap- 
peared in  the  technical  press  of  the  world  during  the  past 
year  or  two.  It  is  not  certain  that  the  large  Diesel  engine 
will  be  an  undisputed  commercial  success  aliroad.  since  the 
price  of  natural  fuel  oils  is  steadily  increasing,  thus  largely 
limiting    such    engines    to    the    use    of    tar    oil. 

The  horizontal  double-acting  four-cycle  M.  A.  N.  Diesel 
engine  In  twin  tandem  arrangement  of  1600-2000  b.hp..  which 
X  had  the  privilege  of  examining  at  Halle,  a.  S..  is  a  splendid 
piece  of  machinery  and  operates  apparently  very  satisfac- 
torily on  tar  oil  with  a  small  addition  of  Ignition  oil.  It  is 
claimed  that  such  an  engine  can  be  sold  In  Germany  for  from 
$30  to  132.50  per  horsepower,  against  J35  per  horsepower  for 
a  steam  plant.  It  would  be  expected,  however,  that  the  repair 
and  maintenance  cost  would  be  much  higher  than  for  a 
steam  plant  and  even  higher  than  for  present  gas  engines, 
on  account  of  the  high  pressures  and  temperatures  which  are 
essential  with  the  Diesel  working  principle  and  because  of 
carbonization  at  partial  loads  which  can  be  prevented  only 
by  scrupulous  cleanliness.  In  countries  where  the  price  of 
coal  Is  high,  this  engine  type  may  have  some  Importance, 
and  a  number  of  such  engines  of  even  larger  unit  capacity 
than  mentioned  have  been  sold  In  France  and  Russia,  where 
fuel  conditions  are   favorable   for  this  type. 

RMALL  AND  MEDIUM  HIZKD  IHESEL  ENGINES — The 
Diesel  engine  In  sizes  of  from  40  or  50  hp.  In  single-cylinder 
units  up  to  about  600  hp.  In  four-cylinder  units  plays  a  vastly 
more  Important  part  abroad.  It  has  unquestionably  come  to 
■  lay  and  has  reuihed  a  high  degree  of  perfertlon  which  places 
11  In  line  with  the  corresponding  steam-  or  gas-engine  plant 
as  far  as  reliability  and  cost  of  operation  are  concerned,  and 
far  ahead  of  Its  compel Itors  from  the  standpoint  of  fuel 
economy.  It  Is  amazing  to  note  how  many  manuffn  lurers  of 
Itas  and  steam  engines  abroad  have  taken  up  the  manufac- 
ture of  Diesel  engines,  because  ihey  found  that  the  sale  of 
suction  gas-produ'tr  plants  and  amalb'r  steam  engines  had 
fallen  off  nlnrmlngly  during  lh«-  last  few  years. 

The  n-ason  Is  ploln.  The  single-aetlng.  four-cycle,  single 
or  mulll-oyllndir  I)l<-sel  engine,  but  particularly  the  former, 
la  comparallvi'ly  simple  In  eonstruetinn  and  operation,  espe- 
rially  when  Its  une<iual  emrli-ncy  Is  consldi-red.  for  It  Is 
certain  that,  generally  speaking.  rompUcntlon  of  any  me- 
chanical    contrlvonce     |ner*'as>'S     with     Increasing     efficiency. 


*Presldpntlal  address  at  the  Annual  Meeting  of  the  Gas 
Power  Hectlon  of  the  American  Hocleiy  of  Mechanical  Engl- 
neeVs. 

tConsultlnar  Engineer.  Allls-f'halmers  Co.,  West   Allls,  Wis, 


This  engine  is  always  ready  to  be  put  in  service  at  a 
moment's  notice  and  has  no  standby  losses;  it  does  not 
require- upkeep  and  attendance  of  boilers  or  gas  producers  and 
its  cost  compared  with  that  of  steam  or  gas  plant  is  reason- 
able. It  can  be  installed  in  the  basements  of  buildings  below 
occupied  dwellings,  whereas  in  Europe  boilers  are  not  per- 
mitted in  such  places.  One  of  the  greatest  advantages  which 
cannot  easily  be  expressed  in  figures,  but  is  of  vast  import- 
ance to  the  consumer,  is  the  fact  that  the  actual  fuel  con- 
sumption of  Diesel  engines,  taken  over  long  periods  of  oper- 
ation, does  not  materially  exceed  the  guaranteed  figures, 
whereas  in  gas-producer  and  steam  plants  this  excess  is 
quite  considerable.  A  few  months  ago  a  German  technical 
periodical  contained  an  article  showing  that  the  actual  fuel 
consumption  during  a  period  of  one  whole  year  was  for  cer- 
tain Diesel  engine  plants  only  14  per  cent,  higher  than  the 
guaranteed  figures  given  by  the  manufacturer,  whereas  it 
averaged  120  per  cent,  more  in  high-class  steam  locomobile 
plants.  In  this  comparison  27  installations  containing  units 
of  50  to  SO  hp.  were  investigated.  12  of  which  were  locomobile 
plants,  whereas  15  contained  Diesel  engines.  In  a  Diesel 
plant  the  human  element,  the  skill  of  the  operator  must  have 
much  less  influence  upon  the  fuel  economy  than  in  a  steam 
or  producer-gas  plant  where  everything  depends  upon  the 
efficiency  and  intelligence  of  fireman  and  producer  attendant. 
While  the  Diesel  engine  is  originally  a  vertical  engine, 
the  last  two  or  three  years  have  witnessed  a  remarkable 
development  of  the  horizontal  Diesel  engine.  With  few  ex- 
ceptions the  manufacturers  of  vertical  Diesel  engines  have 
branched  out  to  l^uild  horizontal  engines  as  well  for  purely 
commercial  reasons.  Experience  shows  that  the  fuel  con- 
sumption is  only  very  little,  if  any,  higher  than  that  of 
vertical  engines,  but  the  horizontal  type  is  decidedly  preferred 
by  the  customer,  not  only  on  account  of  its  lower  cost,  but 
particularly  owing  to  its  greater  simplicity  and  l>etter  acces- 
sibility. Especially  the  horizontal  Diesel  engine  with  Lietzen- 
mayer's  open  fuel  injection  nozzle  offers  these  advantages  In 
their  full  measure.  The  open  nozzle  is  simpler,  can  be  easier 
taken  care  of  by  unskilled  attendants,  gives  better  results 
when  l)urning  heavy  oils  and  is  less  sensitive  in  its  action 
than  the  so  called  closed  injection  nozzle  of  the  original  Diesel 
engine.  The  horizontal  open-nozzle  oil  engine  has  the  addi- 
tional advantage  that  certain  essential  accessories,  such  as 
the  starting  gear  and  the  fuel  pump,  can  be  designed  much 
simpler  than  for  the  other  type.  Many  engines  of  the  former 
type  are  In  very  successful  service,  using  all  kinds  of  fuels 
and  installed  for  various  purposes,  for  Instance,  for  power 
transmission,  for  operating  flour  mills,  for  lighting  fac- 
tories, sanitariums,  office  buildings,  department  stores  and 
for  electricity   works. 

The  only  difficulty  of  which  some  users  of  small  and  medium 
Diesel  engines  sometimes  still  complain  Is  caused  by  the 
discharge  valves  of  the  air  compressors  for  fuel  injection, 
and  although  these  difficulties  have  been  greatly  reduced, 
numerous  efforts  are  being  made  to  materialize  the  dream  of 
the  "compressorless"  Diesel  engine.  I  had  the  privilege  of 
seeing  a  12-hp.  experimental  engine  of  this  type  In  operation, 
which  seemed  to  give  good  results,  since  an  oil  consumption 
of  onl.v  0.48  to  0.5  lb.  per  b.hp. -hour  is  claimed,  but  it  Is  not 
certain  that  this  principle,  which  has  been  tried  many  times 
before,    would    be    applicable    for   larger    engines. 

MARINE  ENGINE.S  OF  THE  DIESEL  TYPE— In  view  of  the 
great  Importance  of  the  Diesel  engine  for  ship  propulsion, 
there  is  little  wonder  that  great  effort  is  directed  by  many 
manufacturers  to  the  design  and  construction  of  an  engine 
which,  while  having  nearly  the  same  excellent  fuel  economy 
as  the  stationary  engine,  will  also  meet  the  severe  require* 
ments  of  simplicity,  reliability  and  reduced  first  cost.  That 
the  last  condition  Is  not  yet  fulfllled  Is  shown  by  the  fact 
that,  according  to  authentic  Information,  the  cost  of  an  800- 
hp..  four-cylinder,  two-cycle  marine  engine  recently  built 
was  50%  higher  than  anticipated  and  150%  higher  than 
for  a  corresponding  steam-engine  equipment.  1  was  nowhere 
able  to  find  the  10,000-  and  15,000-hp.  DIesel-englne  ships 
of  which  1  had  read,  and  I'ven  enthusiasts  do  not  believe 
that  our  modern  leviathans  will  be  propelled  by  Diesel 
engines. 

The  largest  single  DIesel-englne  unit  propelling  any  ship 
afloat  devi'lops  not  over  2000  hp.,  and  there  still  remain 
many  obstacles  to  be  overcome  before  thf  single-acting 
mulllcyllnder.  four-  or  two-cycle  Diesel  engine  on  board  ship 
Is   supplanted    by   the   double-acting   I'nglni-.      Vertical    engines 
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of  thp  latter  type  are  still  In  the  experimental  BtaKe,  and 
their  future  does  not  appear  very  proml»lnK  on  account  of  th- 
serious  mechanical  complications  of  scavenKlni,'  pumpH  and 
multiplicity    of    aoavenKlnjj:    valves    In    each    cylinder    head. 

The  lack  of  simplicity  In  these  deslprns  has  prompt.'d  ex- 
periments with  the  so  called  "valveleas"  two-cycle  type, 
which  presumably  will  become  the  lar^e  marine  nieael  onKlne 
of  the  future.  One  valveless  two-cycle  experimental  enftlno 
of  2(!0  hp.  Is  claimed  to  have  shown  an  economy  as  Rood  as 
that  of  a  reKuhir  two-cycle  engine  with  scavenKlni?  valves. 
The  mean  effective  pressure  obtained  reached  125  lb.  per 
sq.ln..  which  Is  truly  remarkable  in  view  of  the  extremely 
simple   seavenglntr   method   employed. 

THE  JUNKERS  OIL  ENGINE— Amonp  the  valveless.  two- 
cycle  engines,  the  .lunkers  oil  enslne  has  attracted  a  (?reat 
deal  of  attention.  It  has  reciprocal  pistons,  a  three-throw 
crankshaft,  and  differs  essentially  from  the  rcKuIar  type.  An 
advantage  Is  the  excellence  of  the  form  of  combustion  space 
which,  from  a  thermodynamic  point  of  view,  at  least,  gives 
It  the  distinction  of  being  the  best  oil  engine.  Practical  ex- 
perience alone  will  tell  whether  Its  unusual  design  and  cer- 
tain mechanical  disadvantages  will  be  offset  by  this  advan- 
tageous feature.  One  of  the  foremost  authorities  In  Europe 
very  graphically  characterized  the  Junkers  engine  as  an  oil 
engine  built  around  a  given  perfect  combustion  chamber  In 
contradistinction  to  all  other  Diesel  engines  where  it  Is  at- 
tempted to  provide  a  satisfactory  combustion  space  In  an 
existing  engine.  Only  a  few  smaller  engines,  mostly  for 
marine  propulsion  and  of  the  twin-  or  three-cylinder  vertical 
type  have  been  built  abroad.  The  tandem  arrangement  of 
cylinders  which  results  in  the  same  number  of  crank  efforts 
realized  in  ordinary  single-cylinder,  double-acting,  two-cycle 
engines  has  so  far  been  applied  only  on  two  800-hp.  three- 
cylinder  vertical  engines  to  be  fitted  in  a  vessel  of  one  of  the 
largest  steamship  companies.  Aside  of  two  experimental 
engines  in  Prof.  Junkers'  famous  laboratory,  no  horizontal 
engines  of  this  type  have  been  built  and  opinions  abroad  are 
much  divided  concerning  the  future  of  the  stationary,  hori- 
zontal, tandem  Junkers  engine. 

CONDITIONS  AFFECTING  THE  DEVELOPMENT  OF  THE 
DIESEL  ENGINE — If  conditions  in  Europe  are  not  altogether 
favorable  for  the  development  of  the  large  Diesel  engine, 
they  are  much  less  so  in  this  country.  The  misapprehension 
frequently  prevails  that  the  Diesel  engine  must  have  a 
wonderful  field  of  usefulness  in  countries  where  crude  oil  is 
produced  in  very  large  quantities,  but  such  is  not  the  case. 
The  price  of  oil  fuel  in  any  locality  must  be  considered  In 
connection  with  the  prevailing  coal  price  to  determine 
whether  a  Diesel  engine  Installation  is  economically  efficient 
or  wasteful.  Cheap  oil  fuel  will  favor  the  Diesel  engine  only 
where  coal  is  very  expensive,  as  on  the  Pacific  Coast,  whereas 
high  oil  and  low  coal  prices  will  exclude  it  from  any  part  of 
the  country  where  such  conditions  exist.  Considering  that 
the  total  cost  of  producing  power  is  made  up  of  a  number 
of  items,  as  interest  on  the  money  invested  and  depreciation 
of  the  plant,  cost  of  fuel,  cost  of  attendance,  maintenance 
and  repairs,  cost  of  supplies,  etc.,  it  is  evident  that  in  Europe 
where  fuel  prices  are  from  two  or  three  times  higher,  while 
labor  is  only  one-half  to  one-third  of  what  they  are  in  our 
country,  the  item  of  fuel  cost  constitutes  a  very  high  percent- 
age of  the  total  cost  of  power,  particularly  since  the  other 
items,  such  as  interest  and  depreciation,  attendance  and 
repairs  are  actually  much  lower  and  thus  form  a  still  smaller 
percentage   of   the   total   cost. 

With  us  conditions  are  practically  reversed:  Our  fuel  cost 
is  not  only  lower  and  our  labor  cost  much  higher  than  in 
Europe,  but,  morever,  the  quality  of  our  mechanical  labor 
is  not  as  excellent,  and  thus  the  fuel  cost  plays  a  much  less 
Important  role  in  the  total  cost  of  power  than  the  items  into 
which  labor  largely  enters,  whereas  the  lower,  standard  of 
manufacture,  and  especially  of  maintenance,  favors  the  use 
of    simple    although    less    economical    machinery. 

To  what  importance  the  use  of  coal-tar  oil  has  grown  on 
the  Continent  can  be  judged  from  the  fact  that  France  has 
to  rely  on  this  Diesel-engine  fuel  almost  exclusively  on  ac- 
count of  the  very  high  import  duty  on  natural  oils.  In  Ger- 
many a  number  of  collieries  have  combined  to  form  a  com- 
pany for  the  utilization  of  tar  which  operates  a  large  factory 
at  Meiderich.  where,  at  present,  over  300,000  tons  of  tar  a 
year  is  distilled,  producing  over  80,000  tons  of  tar  oil.  This 
is  contracted  for  in  larger  quantities  at  a  price  of  approxi- 
mately $12.50  per  ton  (5c.  per  gallon).  With  the  tremendous 
increase  in  demand,  it  is  expected  that  before  long  this  one 
factory  alone  will  have  a  capacity  for  handling  one  million 
tons  of  tar  per  year,  producing  300.000  tons  of  tar  oil. 

It  is  estimated  that  the  total  world  production  of  coal-tar 
oil  is  even  now  in  the  neighborhood  of  1.000.000  tons  per 
annum,   and    since    the   recognition    that   coal   is    too   valuable 


a  fuel  ii,  )).■  wiiHi.-rl  In  our  proinnt-day  furnaces  Is  sprcadlnK- 
more  and  nwir.-,  the  number  of  byproduct  coke-ov.-n  and  by- 
product KaH-produrer  plants  will  Mtendlly  Incnas-,  eBp.cl.ill v 
In  our  I'ountry.  ho  (hat  the  total  production  of  tar  oil  Is  cer- 
tain soon  to  double  an<l  trebl.-.  adding  to  our  supply  of  nat- 
ural liquid  fuels  an  artindal  product  which  will  by  lenltlmale 
competition   check    the   advance    In   the    price   of    the   former. 

The  heat  value  of  tar  oil  Is  over  17,000  n.t.u.  per  lb.,  and 
Its  consumption  In  the  Dlc^sel  engine  Is.  therefore,  not  V4ry 
much  higher  than  that  of  natural  oil.  varylnir  now  from  0.49 
to  0.4f!   lb.   per  b.hp.-hour.  according  to  the  size  of   the  enKln>'. 

The  operation  of  medium  size  Diesel  i-nKlnes  on  tar  oil, 
especially  of  those  above  50  hp.  per  cylinder  and  with  open 
fuel-lnjectlon  nozzle  Is  satisfactory.  For  smaller  engines  the 
addition  of  a  so  called  Ignition  oil  is  necessary,  which  some* 
what  complicates   these  i  nglnes. 

<iAS   TURBINES 

Renewed  activity  Is  noticeable  abroad  In  the  matter  of 
designing  an  adequate  gas  turbine.  The  foremost  authorities 
are  convinced  that  the  gas  turbine  will  soon  come  to  stay 
and.  In  view  of  the  universal  tendency  toward  high-speed 
rotative  machinery,  the  statement  would  seem  warranted  that 
when  the  gas  and  oil  turbine  does  come  It  will  revolutionize 
power  production  In  the  large  steel  centers  and  wherever  nat- 
ural fuel  oils  abound  In  this  country.  A  large  experimental 
gas  turbine  in  Germany  Is  operating  splendidly,  mechanically 
speaking,  although  the  problem  of  satisfactory  thermal  efll- 
clency   still    remains   to   be   solved. 

INDUSTRIAL  WASTE  GASES 

The  use  of  the  so  called  "Industrial  waste  gases"  has  pro- 
gressed considerably.  The  four  most  prominent  manufactur- 
ers In  Germany  alone  are  now  building  large  gas.  engines 
for  blast  furnace  and  steel  works  at  the  rate  of  120  per  year, 
and  a  number  of  twin  tandem  engines  of  5000  b.hp.  operating 
very  satisfactorily  on  rich  coke-oven  gas  can  now  be  seen  In 
German  coking  plants. 

The  splendid  results  obtained  with  gas  blowing  engines  In 
Germany  have  prevented  the  turbo-blower  from  getting  a. 
firm  foothold  In  that  country,  although  Its  use  In  France, 
England  and  Russia  is  steadily  Increasing.  Blast-furnace 
gas  engines  for  blowing  and  electric-power  purposes  and  even 
for  operating  rolling  mills  are  today  the  standard  equipment 
for  old  and  new  plants,  even  where  the  coal  price  Is  fully 
as  low  in  our  Pittsburgh  district.  Within  the  last  two  years 
the  use  of  coke-oven  gas  for  producing  electric  power  by  gas 
engines  has  greatly  increased,  and  after  overcoming  the 
many  earlier  difficulties  the  coke-oven  gas  engine  Is  today 
just  as  safe  and  reliable  as  the  blast-furnace  gas  engine. 
These  difficulties  arose  principally  from  overrating  the  en- 
gines, and  from  sulphur  in  the  coke-oven  gas.  Since  the 
reasons  for  the  trouble  were  recognized,  the  causes,  or  their 
consequences,  are  now  avoided,  so  that  in  a  number  of  plants 
sulphur  of  considerably  over  one  grain  per  cubic  foot  of  gas 
is  very  successfully  handled  in  coke-oven  gas  engines  it  the 
proper   very  simple  precautions  are  taken. 

DETAILS    OP    CONSTRUCTION 

In  regard  to  the  detail  construction  of  the  modern  German 
gas  engine  a  few  remarks  may  be  of  Interest.  The  most 
prominent  gas-engine  builders  are  now  governing  their  en- 
gines on  a  simple  combination  quantity-quality  regulation 
principle.  The  valve  gear  has  been  much  simplified  by  all 
manufacturers,  and  gas-engine  prices  are,  generally  speaking, 
lower  than  they  ever  were  before.  The  gas  cylinders,  after 
a  few  unsatisfactory  attempts  to  use  cast  steel,  are  invariably 
made  of  cast  iron,  and  with  the  exception  of  a  few  types  are 
cast  in  one  piece  with  integral  water  jacket.  They  are  often 
provided  with  hard  cast-iron  liners.  The  cracking  of  gas 
cylinders  is  now  much  reduced  by  proper  design,  selected 
material  and  better  pouring  methods.  Experience  has  taught 
that  the  life  of  a  gas  cylinder  cnn  be  materially  increased  If 
the  water  jackets  are  thoroughly  cleaned  from  all  scale  and 
muddy  deposit  at  regular  Intervals  of  from  four  to  eight 
weeks,  depending  upon  the  character  of  the  cooling  water 
used.  It  was  found  by  experiment  that  the  average  tempera- 
ture of  the  cylinder  wall  increases  at  an  amazing  rate  with 
even  a  very  thin  layer  of  scale  forming  In  the  water  jacket. 
and  in  certain  plants  with  hard  cooling  water,  acid  and  wire 
brushes  are  resorted  to  from  time  to  time  to  take  the  ac- 
cumulated scale  off  the   cylinder   walls. 

Gas  cylinders  on  electric  engines  crack  more  frequently 
than  on  blowing  engines  because  the  former  carry  much 
higher  loads  than  the  latter,  and  because  electric  engines  are 
usually  shut  down  ottener.  It  was  found  that  Jrequent  shut- 
ting down  and  starting  of  gas  engines  shortened  the  life   of 
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the  cylinders  materially  if  the  engines  were  allowed  to  cool 
oft   too   much   during   shutdowns. 

The  average  life  of  a  gas-engine  cylinder  in  the  large  steel 
plants  in  Germany  is  pretty  generally  reckoned  to  be  from 
five  to  six  years.  This  is  accepted  as  a  matter  of  course, 
and  the  expense  incurred  by  replacement  is  simply  distributed 
over  this  number  of  years  in  the   ccst  figures. 

The  cost  of  producing  electric  power  in  German  blast  fur- 
nace and  steel  plants  is  about  $i.70  per  thousand  kilowatt 
hours,  comprising  $1.25  value  of  the  raw  blast-furnace  gas 
and  including  cost  of  gas  cleaning,  cost  of  labor,  repairs,  and 
supplies  of  all  kinds,  but  without  interest  and  depreciation 
on  the  monev  invested.  This  figure  applies  on  an  annual  out- 
put of  about  100.000.000  kw.-hours.  and  a  use  factor  of  ap- 
proximately 60%. 

The  gas-engine  pistons  are  generally  ribless  cast-iron  cast- 
ings, although  for  large  engines  cast  steel  is  used.  One  con- 
cern has  recently  introduced  for  blast-furnace  gas  engines 
solid,   noncooled.   forged-steel    pistons   of   one   piece. 

The  piston  rods  are  now  usually  made  of  openhearth  steel 
of  about  100.000  lb.  tensile  strength,  uncambered.  and  their 
diameter  Is  approximately  26';;  of  the  diameter  of  the  gas 
cylinders.  A  variety  of  piston-rod  coupling  designs  is  used, 
but    the    threaded   connection   enjoys    the    best    reputation.      It 


The  Flood  of  January  9,  1913,  at 
Pittsburgh,  Penn. 

By  Khxxeth  C.  CIraxt* 

On  Jan.  9,  the  fourth  greatest  flood  in  48  years  visited 
Pittsburgh,  reaching  a  gage  height  of  31.3  ft.,  or  9.3  ft. 
above  the  '"danger  line"  of  2"2  ft.  The  direct  losses  duo 
to  this  flood  in  the  city  of  Pittsburgh  alone  amount  to 
considerably  over  $1,000,000.  Heavy  losses  were  also 
sustained  by  various  communities  on  the  rivers  above 
snd  below  the  city. 

Since  Mar.  18,  1865,  when  a  stage  of  31.4  ft.  was  re- 
corded, the  ri\ers  at  Pittsburgh  have  been  higher  than 
the  recent  flood  only  three  times,  namely:  Feb.  6,  1884, 
33.3  ft.;  Mar.  1,  1902,  32.4  ft.;  Mar.  15,  1907,  35.5  ft. 
On  Feb.  18,  1891,  the  same  stage,  31.3  ft.,  was  reached. 
It  is  the  first  time  that  a  January  flood  has  ever  crossed 
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Jan.  8  TO  Jan.    1  1. 


AT  I'lTTsnriicn  nriiiNd  the  Flood  of 


Id  noteworthy  that  crosaheads  are  made  of  forged  nickel  Eteel. 
No  uniformity  of  design  can  be  claimed  for  piston-rod 
p.-irklngH,  but  they  Invariably  consist  of  8:nKl ■•  or  double  sec- 
tional cast-Iron  packing  rings  preHsed  against  the  rod  by 
Kiirter  springs  and  separated  by  solid  one-piece  rings  forming 
from  12  to  H  chambers.  It  Is  universally  claimed  that  the 
clearances  of  the  ring  sections  must  be  reduced  to  the  possible 
minimjm.  So  called  fire  rings  are  Hometlmes  used,  but  sev- 
eral  builders  object  to  such  solid   rings. 

The  exhaust  valves  an-  made  of  forged  steel  or  of  "Durana" 
meinl,  and  are  now  almost  exclusively  uf  the  noncooled  mush- 
room type.  Homi-  builders,  however,  still  prefer  water- 
cooled  exhaust  valves  for  coke-oven  gas  engines. 

y. 

A  flladr  of  Malaria  In  ,\laliamn  Is  reported  on  by  R.  II. 
von  R«<)orf,  surgeon.  U.  S.  Public  Health  Service,  In  fubllc 
Health  Reports  for  Dec.  27,  1912.  At  the  end  of  the  report, 
which  rovers  a  number  of  pages,  the  following  conclusions 
■rp    given: 

All  forms  of  malarial  fevers  prevail  In  the  stote  of  Ala- 
bama. 

Morbidity  reports  Indicate  that  In  September,  1912,  about 
1  person  for  vvi-ry  KO  population  suffered  an  attack  of  ma- 
larial   fever,    and    during    •>rtober,    1    person    In    B7    had    an    at- 


The  types  of  Infection,  In  the  ord< 
-llan,  esilvo-aulumnal  and  (|uartan. 
The   rhronir   type   of   malarial    Infection    Is   proportlonatuly 


of    prevalen 

n    Is   I 

greater  In    the   colored   race    thon   In    the   white, 


the  30-ft.  stage  at  Pittsburgh,  although  in  .lanuary.  18G2 
and  1904,  the  rivers  rose  to  30  ft. 

The  recent  flood,  therefore,  ranks  with  the  great  floods 
of  Pittsburgh  and,  a.s  such,  deserves  description.  It  is 
also  of  particular  interest  because  of  the  e.xiiaustive 
studies  and  rejjort  which  have  recently  been  completed 
by  the  Flood  Commission  of  Pittsburgh,  and  the  attcn- 
lion  that  has  thereby  i)ecii  drawn  to  the  flood  |)roblein  of 
this  region. 

The  flood  Wiis  caused  iiy  ii  warni  rnin  of  no  very  great 
intensity  at  any  particular  point,  but  fairly  uniformly 
di.><trilmted  over  the  entire  drainage  area  above  I'itts- 
burgli.  the  total  precipitation  for  Jan.  6  to  9,  inclusive, 
averaging  about  2  in.,  and  nowhere  falling  below  1  in. 
The  ma.vimum  rainfall,  ro  far  as  present  records  show, 
occurred  at  Powlesburg.  W.  Va.,  on  the  Cheat  Wivcr 
Hasin,  and  amounted  to  2Ji  in.  The  |)rincipal  rainfall 
occurred  during  the  24  hours  i)receding  8  a.m.  on  Jan.  8. 

The  drainage  area   to  the   north  and   iu)rtlie!ist   above 

'Cunsultlnu    lOntclneer,    Arrotl    lUdg..    I'lltMbingli.    Teiin. 
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l'illsliiir,i;ii  li!i(l  n  dcplli  of  snow  on  the  ground  iivoriiK- 
iiif^-  I'l-DMi  alioiil  1  ill.  ill  rittsburgh  to  5  in.  in  tlio  nortli- 
crn  AileglK'ny  Basin.  With  thu  excci)tion  of  scattereil 
(liifls  in  the  mountainous  section  to  tiu'  east,  there  was 
]>raetically  no  snow  on  the  Monongahehi  Basin.  'V\u: 
liigh  temperature  tiiat  prevailed  ])receding  the  Moi)d 
melted  ail  this  snow,  and  it  ran  olV  with  the  (irst  ])arl  of 
the  rainstorm. 

The  rainfall  recorded  on  the  luorning  of  .Ian.  7  at  the, 
stations  reporting  directly  to  the  local  forecaster  of  the 
U.  S.  Weather  IJiircau  at  Pittslnirgli,  and  the  weather 
indications  of  continued  precipitation,  caused  a  predic- 
tion of  a  stage  of  over  20  ft.  hy  the  iiKirning  of  the  Sth. 
This  prediction  was  proved  correct  by  the  stage  at  Pitts- 
burgh crossing  the  2()-ft.  mark  about  4 :30  a.m.  ini  the 
8th.  The  rivers  continued  to  rise  rai)idly,  averaging 
about  6  in.  per  hour.  The  danger  line  of  22  ft.  was 
cros.sed  shortly  before  9  a.m. 

The  continuance  of  the  rain  through  the  3-t  hours 
preceding  8  a.m.  on  the  Sth  and  the  rainfall  and  river 
stages  reported  from  the  various  stations  at  that  time 
formed  the  basis  of  an  estimate  by  the  local  forecaster 
of  the  Weather  Bureau  that  there  would  be  a  stage  of 
31.5  ft.  at  Pittsburgh  on  the  morning  of  the  !)th.  As  a 
precaution,  this  estimate  was  increased  to  3'^  ft.,  and 
warnings  were  sent  out  to  the  flooded  districts  and  the 


'I'he  second  flood  wan  eniiHcd  by  u  rain  which  fell  duntig 
the  18  hours  precrding  K  a.m.  on  the  l'<;ili.  There  wan 
no  snow  on  the  ground,  but  a  high  rale  of  nin-ofl  re- 
sulted from  its  saturated  condition.  Tiie  rainfall  was 
heaviest  on  the  upper  .Monongahela  HaHiii.  The  nia.xi- 
ninin,  according  to  records  thus  far  availal)le,  occurred 
at  Fairmont,  W.  Va.,  1<;7  miles  south  of  Pittsburgh, 
where  2.17  in.  was  recorded.  The  greater  part  of  the 
Monf)ngahela  Hasin  in  West  \'irginia  received  over  2  in. 
The  rainfall  gradually  de<Tea.sed  in  amoiinl  northward, 
although  a  considera!)l(!  portion  of  the;  middle  Allegheny 
Basin  received  over  U/i;  i"-.  the  nni.xinium  recorded  on 
(his  basin  being  1.78  in.,  at  I'arker,  Hr>  miles  above  Pitts- 
burgh. The  Allegheny  iiasin  from  Warren  northward  re- 
ceived something  under  1  in. 

The  discharge  of  the  combined  Allegheny  and  Monon- 
gahela at  a  22-ft.  stage  at  Pittsburgh  is  "about  225,000 
sec.-ft.  The  dis'-harge  at  the  crest  of  the  lirst  flood 
reached  about  346,000  ,sec.-ft.  The  total  volume  of  this 
first  flood  wave  above  the  22-ft.  stage  was  about  12,917,- 
000,000  cu.ft.  The  discharge  at  the  crest  of  the  .second 
flood  was  about  278,000  ,sec.-ft.,  and  the  total  volume  of 
this  flood  wave  above  the  danger  line  was  about  l.UtO,- 
000,000  cu.ft.  The  total  volume  of  the  two  flood  wave.s 
above  the  danger  line  therefore  amounted  to  about  17,- 
107,000,000  cu.ft. 


Fig.  2.  Eight  Bank  of  Allegheny  Eiver  Looking  irp.sTRE.\M.  Jan.  9 


river  interests  to  prepare  for  a  flood  of  that  height.  Tlie 
rivers  continued  steadily  rising  until  7  a.m.  on  the  9th, 
when  the  maximum  of  31.3  ft.  was  reached.  The  flood 
continued  at  this  stage  for  about  an  hour  and  then  began 
to  fall  gradually,  at  first  only  about  0.1  ft.  per  hour. 
At  4  p.m.  on  the  9th  it  had  receded  to  30  ft.,  but  it  did 
not  fall  below  the  22-ft.  stage  until  12  noon  on  the 
10th,  having  been  above  this  stage  for  51  hours,  and  above 
the  30-ft.  stage  for  about  16  hours. 

By  8  a.m.  on  the  11th  the  stage  had  fallen  to  16.5  ft., 
from  which  point  it  gradually  receded  to  16  ft.  during 
that  day.  At  about  7:30  p.m.,  however,  the  rivers  began 
to  rise  again,  and  at  10  :30  a.m.  on  the  12th,  or  47  hours 
after  the  water  had  fallen  below  the  danger  line,  they 
had  again  risen  above  the  22-ft.  stage.  This  second  rise 
continued  until  midnight  of  the  12th,  when  the  crest 
of  26.3  ft.  was  reached,  88  hours  after  the  crest  of  the 
first  flood.  The  water  continued  at  this  level  for  about 
three  hours  and  then  gradually  receded,  the  22-ft.  stage 
not  being  reached  until  about  9  :30  p.m.  on  the  13th,  so 
that  this  second  flood  was  above  the  danger  line  for  35 
hours. 


The  first  and  higlier  crest  was  caused  by  a  fairly  high 
stage  in  all  the  tributaries,  due  to  the  uniform  distri- 
bution of  the  rainfall.  The  Allegheny  River  was  a  more 
important  contributor  to  this  crest  than  the  Mononga- 
hela, largely  on  account  of  the  high  stage  reached  by 
the  Clarion,  which  came  within  0.6  ft.  of  record  height, 
and  deliveied  its  flood  waters  at  Pittsburgh  just  about  at 
peak  time.  The  Allegheny  at  Kittanning,  46  miles  above 
Pittsburgh,  and  40  miles  below  the  mouth  of  the  Clarion, 
rose  to  25.3  ft.,  or  to  within  4  ft.  of  record  stage.  At 
Freeport,  30  miles  above  Pittsburgh,  it  was  within  4.3 
ft.  of  record  stage,  although  the  Kiskiminetas  River, 
which  enters  just  above  this  point,  was  10.6  ft.  below 
record  stage  at  Avonmore.  Compared  with  many  of  its 
past  performances,  the  Kiskiminetas  was  of  relatively 
small  importance  in  causing  this  flood,  the  main  offend- 
ers on  the  Allegheny  being  the  tributaries  entering  from 
the  east  along  its  middle  cour.se,  particularly  the  Clarion. 

On  the  Monongahela  Basin,  the  Youghiogheny  River, 
usually  a  leading  factor  in  Pittsburgh  floods,  rose  to  only 
16.7  ft.  at  West  Xewton,  or  11.5  ft.  below  record  stage. 
The  Monongahela  at  Lock  Xo.  4,  41  miles  above  Pitts- 
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burgh,  rose  to  30.4  ft.,  or  11.6  ft.  below  its  maximum,  at 
10  p.m.  on  the  8th,  but  this  crest  did  not  reach  Pittsburgh 
until  several  hours  after  the  flood  peak  had  begun  to  sub- 
side. The  West  Fork  at  Enterprise  was  17.4  ft.  below 
record  stage,  the  Tygart  Valley  River  at  Fetterman.  14 
ft.,  and  the  Cheat  River  at  Rowlesburg,  13.5  ft.  Taken  as 
a  whole,  therefore,  the  Monongahela  was  a  less  important 
factor  than  the  .\llegheny  in  causing  the  first  crest  of  this 
I'lOod. 

The  second  and  lower  crest,  however,  was  caused 
mainly  by  the  Monongahela  River,  which,  on  the  evening 
of  .laiiuarv  12.  reached  about  the  same  stage  at  Lock  Xo. 
4  as  on  the  «th.  while  the  Allegheny  at  Freeport  only 
lann'  within  alx)Ut  6  ft.  of  its  earlier  crest.  The  West 
Fork  River,  at  Enterprise,  on  the  morning  of  the  12th, 
reached  a  stage  about  2  ft.  higher  than  in  the  first  flood, 
iiud  was  the  main  factor  in  producing  this  second  high 
stage  at  Ix)ck  Xo.  4,  as  none  of  tlie  other  main  tribu- 
taries above  this  point  had  so  high  a  crest  as  in  the  pre- 
cecing  flood.  The  Youghiogheny.  at  West  Xewton,  was 
3.4  ft.  lower  than  during  the  first  rise.    All  the  gages  on 


considerably  under  1  in.,  and  this  scattered  through  the 
month  in  ineffectual  showers.  The  temperature,  more- 
over, was  unusually  high  for  that  time  of  year,  and  the 
heav^'  blanket  of  snow  melted  off  gradually  without  caus- 
ing flood  stages. 

Damage 

At  the  crest  of  the  first  flood,  nearly  700  acres  of  low 
land  within  the  city  limits  were  submerged  to  a  maximum 
depth  of  11  ft.  Over  eight  miles  of  main  railroad  tracks 
were  covered  to  a  maximum  depth  of  11  ft.,  about  four 
miles  of  street-car  tracks  to  maximum  depth  of  7  ft., 
and  about  15  miles  of  streets  and  alleys  to  a  maximum 
depth  of  9  ft.  Federal  St.,  the  principal  business  street 
on  the  Xorth  Side,  which  has  recently  been  raised,  was 
not  flooded.  If  the  street  had  been  at  its  old  grade,  there 
would  have  been  about  '2y^  ft.  of  water  on  it  at  the  crest 
of  the  flood.  On  the  Pittsburgh  side  of  the  Allegheny, 
this  street  was  covered  to  a  depth  of  nearly  2  ft.  in  the 
lower  section  between  Peun  Ave.  and  Duquesne  A\  ay. 
Street-car  traffic  was  blocked  and  passengers  had  to  be 


Fig.  .1.  A   .Voitrn   Side  Street  in  Pitt.sburgii  ok   Jan.  9 


the  Allegheny  Basin  recorded  a  lower  stage  than  in  the 
firm  riw,  particuiariy  in  the  northern  section,  where  the 
rHiiifall  was  lightest. 

The  occurrence  of  tliese  two  floods  in  .January,  and 
witli  .so  short  an  interval  between,  is  another  significant 
warning  of  the  menace  of  po.ssible  floods  in  tiie  future 
tluit  will  far  exceerl  all  past  records  as  to  height  and  dam- 
age. If  the  precipitation  causing  the  first  crest  had  been 
in  the  form  of  snow,  and  had  thus  remained  on  the 
ground  until  the  arrival  of  the  rainfall  causing  the  second 
(■rent,  these  two  floods  would  have  been  combined,  and 
much  higher  stages  would  have  resulted  at  all  points. 

.\  [)rovj(|cntial  deliverance  from  such  a  catastrophe  oc- 
curred in  1910.  The  winter  of  1909-1910  had  been  one 
of  tinuHual  severity,  with  n  number  of  extraordinary 
Bnowstorms,  a  total  of  nearly  Hi  ft.  having  been  recorded 
at  some  [dirts  of  the  basins.  An  unpreeedontedly  large 
amount  of  this  snow  ntill  lay  on  the  ground  at  the  end  of 
February.  If  one  of  the  iihual  heavy  warm  rains  of 
.Manli  hnd  then  occurred,  I'ittsburgh  wouhl  unquestiona- 
bly have  had  n  flrxtd  approaching  the  40-ft.  stage,  4.5  ft. 
above  the  record  flood  of  1907.  Fortunately,  however, 
Mnreh,  1910,  had  an  unprecedentedly  light  rainfall,  the 
average  over  the  drainage  area  above   I'ittsburgh   being 


transferred  witli  wagons  and  motor  trucks.  All  business 
was  suspended  on  the  north  side  of  this  street.  The 
higher  sidewalk  on  the  soulli  side  enabled  pedestrian 
traffic  to  continue,  although  it  was  .seriously  delayed  by 
numerous  blockades. 

Street-car  traffic  througiiout  the  city  and  outlying 
towns  was  seriously  interrupted.  In  .some  cases  re-rout- 
ing was  possible;  in  others,  all  oiierations  were  discon- 
tinued until  the  water  subsided.  All  pa.'^senger  trains  on 
the  Kessemer  &  Lake  Erie,  Pittsburgh  &  Western,  and 
Bufl'alo,  Rochester  &  Pittsburgh  railroads  were  obliged 
to  use  the  Water  St.  station  ii/  the  Baltimore  &  Ohio, 
the  tracks  and  station  in  the  .Vorlh  Side  being  flooded 
on  the  8th.  The  Pittsburgh  &  Lake  Erie  tracks  on  the 
South  Side  were  covered  in  places  to  a  depth  of  (!  ft., 
many  passenger  and  freight  cars  on  the  sidings  being 
half  submerged.  .\s  a  result  of  this  tying-uj)  of  traffic, 
thousands  were  unable  to  reach  their  work  on  time  on  the 
9th.  and  some  not  at  all.  In  a  large  i>ortion  of  the  N'ortli 
Side  the  only  nu'thod  of  travel  was  in  boats,  the  water 
being  S  ft.  deep  in  many  of  the  streets.  A  number  of 
motor-boat  ferries  were  in  operation,  one  rouli!  extend- 
ing for  about  a  mile. 

All  river  traffic  was  tied  up  liy  the  liigli  wnter.     Ship- 
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niciits  of  roiil  l)y  ri\cr  were  siispcmhMl  (Jii  llic  7lli  iiml 
uot  rosuinuil  iinlil  llic  l.'Mli.  A  spcciiil  Inp  df  th,.  new 
stoaiiior  "C!ity  of  riirkorsbur^;,"  to  inauf^iiratr  a  liclt<M' 
passi'iifjor  and  packet  frt'ij^iit  survicc  on  tlic  Oliiu,  had  In 
bo  i>o.stpon('(l  from  tlic  (itii  to  tliy  Hitli. 

Tlie  collars  of  all  huildinjis  in  the  lower  ])ortions  of 
the  city  were  flooded.  The  timely  warniu'r  sent  out  by 
tlie  Weather  Unrean  allowed  suitable  preparations  to  be 
made  and  much  damage  was  thus  avoided.  Flood  bar- 
riers were  erected  at  all  openin<;s,  pum])s  put  in  opera- 
tion, and  merchandise  stored  in  cellars  and  basements 
removed  to  the  sidewalks  or  to  up]ier  stories.  The  resi- 
dents in  these  lower  sections  were  put  to  great  suffering 
and  inconvenience.  Furniture  and  hou.sehold  goods  had 
to  be  moved  to  upper  stories,  and  the  ground  floors  and 
basements  were  uninhabitable  for  several  days.  Food 
and  fuel  supplies  were  cut  cilT.  nml  these  had  to  be  fur- 
nished by  the  i)olice  department  and  local  charity  or- 
ganizations, who  did  most  etfective  work  with  a  small 
fleet  of  boats. 

The    nuijonty    of    industrial    i)lants     along     the     river 


Fig.  4.  A  View  in  Fedeual  St..  Nohtii  of  Pexn'.  Ave., 
Jan.   11 

banks  had  to  shut  down,  and  many  thousand  men  were 
thrown  out  of  work  for  periods  of  from  several  days  to 
over  a  week.  One  plant  enii)loying  3000  men  had  to  sus- 
pend operations  and  a  number  of  tho.'se  shut  down  em- 
ploy more  than  2000.  The  loss  to  these  wage-earners 
was  very  considerable  and  will  be  severely  felt. 

The  new  Union  bridge,  under  construction  across  the 
Allegheny,  near  the  mouth,  narrowly  escaped  destruction. 
The  north  span  was  nearly  com])leted,  and  by  working 
night  and  day  under  very  adverse  weather  conditions,  the 
truss  was  connected  up  at  midnight  of  the  8th,  and  the 
huge  traveler  moved  to  a  point  of  safety  over  the  chan- 
nel pier.  The  wisdom  of  this  precaution  was  shown 
when  the  entire  falsework  under  the  span  was  carried 
away  during  the  flood.  At  the  new  bridge  of  the  Pitts- 
burgh &  Shawmut  R.R.,  under  construction  across  the 
Allegheny  at  ^Mahoning,  58  miles  above  Pittsburgh,  the 
falsework  was  carried  away  by  the  flood  on  the  morning 
of  the  8th.  The  truss  fell  into  the  river,  causing  a  loss 
of  about  $30,000  and  a  delay  of  several  months  in  the 
completion  of  the  work. 

The  damage  along  the  rivers  above  Pittsburgh  was 
considerable.  Manufacturing  ])lants  were  shut  down, 
residences  and  clubhouses  flooded,  and  street-ear  and 
railroad  traffic  interrupted.  Streets  in  some  outlying 
towns  were  under  10  ft.  of  water.  Many  residents  were 
marooned  in  the  second  stories  of  their  homes.  Business 
was  at  a  standstill,  and  there  was  much  suffering  from 


scanty  supplies  (i(  food  and  fuel.  The  aggregate  Iohs  wh.h 
very  con.siderabi(!  and.il  will  he  several  weekw  before  ail 
traces  of  the  Hood  are  removed. 

The  flood  of  Feb.  10,  1!)08,  which  reached  a  gage 
height  of  30.7  ft.,  was  abov(;  the  ilanger  mark  for  about 
52  hours,  or  ai)proximalcly  the  same  length  of  time  a.s 
the  first  crest  of  the  recent  Hood,  which,  however,  was 
0.6  ft.  higher.  \  can-ful  canvass  of  the  flooded  dis- 
tricts immediately  after  this  1908  flood  led  to  an  esti- 
mate of  about  $8-f0,000  direct  loss  within  the  city  limits. 
Newspaper  reports  place  the  damage  in  the  recent  flood 
at  over  $1,000,000,  and  this  is  con.servative,  as  the  second 
flood  of  26.3  ft.  again  placed  the  low  districts  under 
water  and  prolonged  the  time  that  some  of  the  industrial 
])lants  were  out  of  commission. 

The  Flood  Aloxo  the  Ohio  Kivek 

The  Hood  did  great  destruction  in  its  passage  down  the 
Ohio.  All  industrial  plants  along  the  lower  lands  bor- 
dering the  river  were  inundated  and  many  thousands  of 
men  temporarily  thrown  out  of  work.  Railroad  and 
trolley  lines  were  blocked  and  traffic  .seriously  iiiterruptetl. 
Many  men  were  thrown  out  of  work  at  the  mines  owing 
to  the  impossibility  of  obtaining  cars. 

The  flood  crest  arrived  at  Wheeling,  W.  Va.,  90  miles 
below  Pittsburgh,  at  midnight  on  the  0th,  when  a  stage 
of  44.6  ft.,  or  8.5  ft.  below  the  record  stage,  was  reached. 
This  crest  was  8.6  ft.  above  the  danger  line  and  drove 
over  600  families  from  their  homes  or  to  the  .second 
stories.  Thousands  of  men  are  employed  at  the  various 
plants  along  the  river  front,  and  at  the  mines  on  the 
Ohio  side.  The  majority  of  these  were  thrown  out  of 
work  for  several  days.  Street-ear  and  railroad  traffic 
was  at  a  standstill. 

At  Cincinnati,  468  miles  below  Pittsburgh,  the  danger 
line  of  50  ft.  was  crossed  on  the  night  of  Jan.  10,  and 
during  the  llth  the  rising  waters  began  to  flood  the 
houses  and  buildings  in  the  lower  sections  and  to  block 
traffic.  Over  3000  families  were  driven  from  their 
homes,  and  school  houses  and  churches  were  thrown  open 
and  filled  with  refugees.  Rowboats  and  launches  plied 
the  streets,  carrying  the  flood  victims  to  places  of  safety 
and  bringing  food  and  fuel  to  the  sufferers.  The  city 
appropriated  $20,000  as  a  relief  fund  and  the  police  and 
the  charity  organizations  cooperated  in  caring  for  the 
needy.  Commission  merchants  and  warehouse  owners 
along  the  river  front  suffered  heavy  losses.  In  some 
buildings  the  water  was  up  to  the  second  stories.  The 
Panhandle  and  the  Louisville  &  Nashville  freight  houses 
were  half  submerged.  The  Grand  Central  Station  was 
put  out  of  commission  when  the  54-ft.  stage  was  crossed 
on  the  llth,  and  all  trains  to  that  station  had  to  be  re- 
routed into  the  city. 

The  highest  stage,  62.2  ft.,  was  not  reached  until  Jan. 
15.  This  is  12.2  ft.  above  the  danger  line,  and  8.f)  ft. 
below  the  record  stage  of  1884.  The  river  fell  very 
slowly,  and  on  the  20th,  10  days  after  it  had  crossed  the 
danger  line  of  50  ft.,  it  was  still  51.6  ft.  It  is  estimated 
that  the  damage  from  this  flood  at  Cincinnati  will  be 
nearly  $2,000,000. 

Similar  conditions  obtained  in  practically  every  Ohio 
River  city  and  town.  In  the  outlying  districts,  many 
hundred  square  miles  of  bottom  lands  were  flooded  from 
3  to  20  ft.  deep  and  in  numerous  cases  livestock  was  cut 
off  and  drowned.  The  total  loss  along  the  Ohio  Valley 
v'!  foot  u"  to  many  million  dollars. 
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Failure  of  a  Theater  Building,  New 
York  City 

The  larger  part  of  the  roof  of  the  Orpheum  Theater,  a 
large  vaudeville  house  under  construction  at  3d  Ave.  and 
87th  St.,  Xew  York  Citj-,  collapsed  on  Jan.  22,  at  about 
5:20  p.m.,  just  after  some  200  workmen  had  left  the  in- 
terior of  the  building.  The  falling  roof  carried  down  with 
it  into  the  cellar  the  cantilevered  balcony  and  the  orches- 
tra floor,  completely  wrecking  the  auditorium  of  the  the- 
ater, but  fortunately  there  was  no  one  in  that  portion  of 
the  building  at  the  time,  so  no  one  was  injured  in  the 
collapse. 

The  accompanying  sketch  will  give  some  idea  of  the 
construction  of  the  building  and  the  nature  of  the  col- 
lapse. The  main  portion  of  the  theater,  87x140  ft.  in 
plan,  comprises  the  stage  and  auditorium.  There  is  a 
main  floor  carried  on  columns  from  the  cellar,  a  balcony 
mainlv  carried  on  cantilever  trusses  extending  back  into 
a  rear  truss  and  columns,  and  a  reinforced-coucrete  slab 
roof  spanning  beams  between  trusses,  which  in  turn 
frame  into  two  main  transverse  trusses.  The  stage  is 
separated  from  the  auditorium  by  a  brick  proscenium 
wall  with  the  proscenium  opening  formed  by  a  transverse 
truss  resting  on  the  brick  wall. 

It  will  be  noted  from  the  roof-framing  plan  on  thi^ 
cut  that  the  load  of  the  short-span  concrete  slabs  is  car- 


brace  omitted. 


Plans  and  Section  of  Theater 


ried  through  beams  and  trusses  to  two  main  trusses.  One 
of  these,  at  the  rear  of  the  auditorium,  about  87  ft.  long, 
spans  the  entire  width  of  the  building  and  rests  on  brick 
pilasters  built  out  from  the  side  walls.  The  other,  nearer 
the  stage,  was  70  ft.  long  and  spanned  between  two  steel 
<-<j|umn8  set  some  8  ft.  in  from  the  walls  and  extending  up 
from  the  f<K)tings  of  the  building.  That  portion  of  the 
roof  Uftween  this  latter  truss  and  the  .stage  was  carried 
on  the  truss  and  on  the  proscenium  wall. 

The  70-ft.  truss  is  8  ft.  deep  at  the  column  and  1»  ft. 
'i  in.  at  the  center,  with  a  horizontal  bottom  chord.  The 
foliimns  on  which  it  rested  are  of  T-section,  made  up  of 
Jw<>  6.x4x-,^g-in.  angles  with  a  12x%-in.  center  plate. 
They  are  64  ft.  fi  in.  in  total  length  and  were  designed  to 
lie  Jjraced,  as  shown,  at  the  stage  level,  at  the  level  of  the 
top  of  thi-  [irosccriiiim  truss  and  opposite  thi'  70-ft.  truss. 
The  lirncing  at  the  proscenium  truss  consisted  of  a  light 
beam  to  the  adjacent  brick  wall  and  a  15-in.  I-beam  ex- 
tending over  the  27-ft.  distance  to  the  proscenium  wall. 
The  coniie<-tion  of  the  balcony  fa.scin  girder  fo  the  col- 
umn WHH  very  light  and  of  no  structural  value  an  a  stif- 
fener.  The  least  rndius  of  g\'ration  of  the  column  is 
about  2'/2  in.,  so  that  assuming  n  rigid  bracing  the  great- 
cut  value  of    ^     i-  ulioiil    K;.')  ;  with  the  proscenium  truss 
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for  the  column  would  reach  256.    The 
liinins  and  walls  were  on  concrete  base 


footings  of  the 
to  solid  rock. 

At  the  time  of  the  accident  all  of  the  brickwork  had 
been  completed,  the  steelwork  was  all  in  with  the  excep- 
tion of  some  minor  framing  around  the  stage  boxes,  and 
the  concrete  roof  had  all  been  completed.  The  workmen 
were  engaged  in  the  plastering  and  other  decoration  of 
the  auditorium.  Xo  eye  witness  has  come  forward  as 
yet  with  an  account  of  the  accident,  so  what  occurred  can 
only  be  inferred  from  examination  of  the  ruins. 

The  collapsed  portion  embraces  all  of  the  area  between 
the  proscenium  wall  and  the  87-ft.  truss  and  within  that 
area  the  destruction  is  complete.  The  four  walls  are  still 
standing  apparently  undamaged,  the  87-ft.  truss  is 
slightly  twisted  and  at  the  connection  to  the  longitudinal 
trusses  its  vertical  posts  are  torn  out,  but  it  is  still  in 
phice.  The  proscenium  wall  was  bulged  to  such  an  ex- 
tent that  the  building  department  required  its  removal. 
The  two  columns  are  down,  lying  in  the  auditorittm,  but 
that  space  is  entirely  covered  as  with  a  blanket  by  the 
concrete  and  plaster  of  the  roof  ami  balcony,  so  that  the 
precise  position  and  condition  of  the  steelwork  cannot 
be  determined  until  after  the  removal  of  the  debris. 

In  view  of  the  condition  of  the  building  it  is  difficult 
to  form  an  opinion  as  to  the  cause  of  the  collapse.  The 
building  is  to  be  carefully  inspected  by  official  and  pri- 
vate engineers  during  the  uncovering  of  the  wreckage; 
after  this  inspection  has  been  made  and  the  accordance 
between  design  and  construction  noted,  a  more  complete 
study  of  the  accident  can  be  made. 

The  building  was  designed  by  Thomas  W.  Lamb,  Arclii- 
tect,  for  Loew's  Theater  Enterprises.  Tlie  steelwork  was 
designed  and  built  by  the  Xational  Bridge  Works.  The 
general  contract  was  held  by  Fleischman  Bros.  All  these 
parties  are  of  Xew  York  City.  The  theater  was  one  of  a 
number  of  similar  ones  being  built  in  Xew  York  for  the 
same  company  and  designed  by  the  same  architect.  It 
was  to  have  a  capacity  of  over  2000. 

Partial  Failure  of  Reservoir  Lining, 
Johnson  City,  Tenn. 

By   1).   R.   Hki:sox* 

A  portion  of  the  concrete  lining  of  a  new  reservoir  just 
put  in  service  for  the  water-supply  of  Johnson  (Mty, 
Tenn.,  blew  out  on  Jan.  10  and  allowed  the  contents  of 
the  reservoir  to  escape.  Xo  one  was  injured  in  the  acci- 
dent nor  was  any  property  other  tlian  the  reservoir  jjroper 
damaged  by  the  outflowing  water. 

The  new  reservoir  is  to  be  used  lor  emergency  storage, 
being  a  part  of  the  new  city  water-sup])ly  system  from  a 
set  of  springs  13  miles  away  from  town.  It  is  located 
on  a  ridge  south  of  the  city  at  an  elevation  about  145  ft. 
Iiigher  than  the  general  level  of  the  residence  section  of 
the  city.  As  shown  in  Fig.  1,  it  is  200  ft.  square  on  top 
and  20  ft.  deep,  with  sloping  sides  on  a  I'/i  to  1  slojw. 
When  full  to  the  overflow.  1  ft.  below  the  rim,  it  has  a 
capacity  of  4,000,000  gal.  The  bottom  and  sides  of  the 
reservoir  were  lined  with  concrete,  8  in.  thick,  reinforced 
with  %-in.  twisted  rods  18  in.  c.  to  c.  both  ways.  The 
engineers  say  that  the  lining  was  for  the  purjuisc  of 
•.Jnhnaon   City.  Tenn. 
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u;ilrr|ir(Miliii^'  (inly  .■mil  luit  (iiriiriMl  In  resist  imv  strain 
due  to  uatiM-  pressure,  and  that  the  reliifdreemcnt  Was  to 
pruveiit  expansion  eraeks  and  not  to  aild  strenfrtli  to  the 
I'oiuTete.  The  lining-  was  not  waterprnol'cd.  Wlii-rc  the 
side  linini;  joined  tiic  lloor  and  in  otiicr  places  where  new 
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eoncrete  was  joined  to  okl  in  the  course  of  construction, 
tliere  W'as  no  effort  made  to  secure  a  houd  between  the 
two  except  by  the  reiuforeiug.  Consequently,  in  many 
places,  these  joints  show  very  pronounced  cracks. 

The  concrete  was  mixed  1  :  3  :  4  with  a  standard  ce- 
jueiit,  good  coarse  sand  aud  brokeu  limestone.  The  lime- 
stone was  secured  from  the  excavation  for  the  reservoir. 


al  the  joints.  Forms  for  the  siopinf?  sirlcH  were  of  woo<l, 
spiked  to  Ktakes  driven  into  the  ^{roiind.  Thew;  stakeH 
were  supi)o.sed  to  he  driven  down  i)eyoiid  the  concrete 
MS  the  work  progressed,  hut  some  of  them,  at  leiist,  were 
left  in  the  concrete  and  nniy  he  seen  projecting  out  of  the 
sJal)  on  the  under  side  of  the  break. 

.fohn.son  City  is  Imalcd  in  llu!  cHstern  part  of  Ten- 
nessee on  a  fornnilion  named,  by  the  V.  S.  (ieological 
fSurvey,  the  Knox  Dolomite.  The  rock  of  this  formation 
is  a  blue  limestone  and  weathers  very  easily  on  account 
of  the  solubility  of  its  c(im|)onent  nniterials  anil  the 
whole  area  covered  by  it  has  been  considerably  bent  and 
shaken  in  prehistoric  times,  .so  that  the  rocks  are  much 
broken  and  characterized  by  many  fissures  and  caverns. 
The  soil  is  the  red  clay  of  eiustern  Tennessee  and  west- 
ern \'irginia.  which  washes  anil  slides  very  readily. 

The  lloor  of  the  reservoir  was  built  for  the  most  |)art 
on  rock  bottom,  of  the  sort  described  above.  At  the 
corner  of  the  reservoir,  where  the  break  occurred,  the  rock 
seemed  to  run  out  abru|>tly  and  the  construction  was  on 
natural  earth.  The  rim  of  the  reservoir  is  above  natural 
grade,  making  it  necessaiy  to  back  the  sides  with  an  earth 
fill  of  height  varying  from  nothing  to  about  fi  or  «  ft. 
A  rock  profile  is  very  difficult  to  determine  in  th's  forma- 
tion, as  the  strata  are  characterized  by  many  projecting 
points  and  large  boulders.  At  the  side  of  the  reservoir 
marked  B  ( Fig.  1 )  the  rock  cut  was  deep  enough  to 
place  the  floor  on  fairly  solid  rock,  hut  toward  the  broken 
corner  it  was  laid  on  earth  as  before  mentioned.  In  exca- 
vating for  this  corner  a  ])oint  of  rock  ajjpeared  that  had 
to  be  blasted  of!'.  This  was  afterward  l)roved  to  be  a 
boulder  of  about  H  cu.yil.,  and  after  the  accident  was 
found  to  have  drop])ed  aljout  8  ft.  from  its  original  posi- 
tion to  a  ledge  of  limestone  underneath.  In  Fig.  1  the 
position  of  this  boulder  before  and  after  the  break  is 
shown  at  .1  and  Al.  Two  caverns,  C  and  Cl  (Fig.  1), 
in  the  limestone  rock  were  discovered  in  the  course  of 
excavating  for  the  floor.    These  were  filled  with  concrete, 


Fig.  3.  View  of  Resekvoik,  Siiowixc 

CORNEK 


Break   i\  Far       Fig 


At  the  corner  where  the  break  occurred  the  concrete 
seems  good  and  not  aflcted  by  the  freezing  weather  in 
which  some  of  it  was  laid.  The  thickness  of  the  concrete 
at  this  point  is  about  Y  in.  The  reinforcing  had  been  lap- 
jointed  here  and  all  five  inclined  rods  showni  in  the  break 
were  lapped  opposite  each  other  horizontally.  None  of 
the  reinforcing  was  broken,  the  ends  being  pulled  apart 


Xear  View  of  Break  Takex   Eight  Days 
AFTER  Occurrence 

(Cracks   in   concrete  Uning   appeared   after   the   initial   brealc) 

22  cu.yd.  being  used  therefor.     \o  cavern  was  apparent 
under  the  corner  which  broke. 

Water  from  the  city  main  was  turned  into  the  reser- 
voir at  11:30  a.m.  on  Jan.  8,  1012,  and  the  break  oc- 
curred at  2  a.m.,  Jan.  10.  The  reservoir  had  filled  to  a 
depth  of  17  ft.  In.stead  of  discharging  at  the  surface  of 
the  ground  immediatelv  outside  the  break,  the  water  took 
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an  underground  course  and  came  to  the  surface  nearly 
200  ft.  away,  as  shown  on  Fig.  1,  on  the  slope  or  nose  of 
the  ridge.  After  the  accident  there  was  a  hole  or  cavern 
directly  under  the  break  extending  35  ft.  straight  down 
and  running  back  30  ft.  under  the  floor  of  the  reser- 
voir. The  surface  had  fallen  in  pretty  badly  for  a  space 
about  30  ft.  each  way  at  this  comer  of  the  reservoir. 
The  hole  showed  earth  bottom  so  it  is  impossible  to  state 
at  this  time  the  distance  down  to  solid  rock.  Approxi- 
mate outline  of  this  hole  or  cavern  is  shown  on  Fig.  1. 
This  hole  may  have  been  an  open  cavern  before  the  acci- 
dent or  it  may  have  been  filled  with  earth.  Ledges  of 
rock  can  be  seen  at  both  sides  of  it  about  10  or  15  ft. 
below  floor  level,  but  none  is  apparent  back  under  the 
floor  or  in  the  channel  taken  by  the  water.  The  rock 
visible  in  this  hole  does  not  show  the  lines  of  stratifica- 
tion, being  very  much  weathered,  but  a  railroad  cut 
near-by  shows  the  strata  pitching  about  50°  from  the 
horizontal. 

The  photographs  illustrating  this  article  were  taken 
eight  days  after  the  accident  and  show  the  concrete  at 
the  broken  corner  sagged  down  by  its  own  weight  and 
badly  cracked,  but  the  day  after  the  trouble  occurred  the 
concrete  was  in  place  as  built  and  showed  no  strain  or 
tension  cracks  whatever,  although  the  earth  had  all  been 
washed  from  under  it.  The  break  in  the  concrete,  8  ft. 
wide  by  6  ft.  high,  was  the  only  sign  of  failure  in  the 
lining. 

As  to  the  probable  cause  of  the  break,  it  seems  evident 
that  the  reservoir  leaked  through  the  bad  joint  in  the 
concrete,  where  the  side  joins  the  floor,  and  that  the 
leaking  water  made  for  itself  a  tunnel  in  the  clay  soil 
coming  to  the  surface.  The  pressure  of  the  water  on  the 
unsupported  concrete  lining  over  the  re.servoir  end  of  this 
tunnel  probably  broke  the  lining  and  gave  egress  to  the 
water  stored  in  the  reservoir.  The  cavern  under  the 
broken  corner  was  probably  excavated  by  the  big  stream 
of  water  after  the  concrete  broke,  though  some  part  of 
it  may  have  been  there  before.  There  are  no  proofs  as 
yet  discovered  that  there  was  a  cavern  at  this  point  in  the 
natural  formation,  and  if  there  was  it  must  have  been 
well  below  the  floor  of  the  reservoir,  or  the  boulder  men- 
tioned above  could  not  have  remained  in  place  over  it. 

No  plan  for  repairing  the  reservoir  has  as  yet  been 
adopted,  but  the  engineering  firm  that  had  the  work  in 
charge  has  recommended  that  the  hole  or  cavern  under 
the  break  be  filled  and  the  damaged  corner  rebuilt  where 
it  was  originally. 

a 

Thr  Sfrw  dnbvirayii  under  construcilon  and  projected  In 
New  York  City  on  a  cooperative  contract  between  the  city 
and  street  railway  corporations  of  New  York  and  Brooklyn. 
may  be  dennltely  nuKUred  to  the  city  by  the  time  this  issue 
of  "ICnKlneiTlnK  Nc-w»"  reaches  our  readers,  or  may  be  In- 
deflnltely  postponed.  It  Is  Impossible  at  the  time  of  Kolng  to 
press  to  predict  which   result  will   occur. 

There  are  undoubtedly  honest  differences  of  opinion  be- 
tween those  who  have  Klven  most  careful  study  to  the  sub- 
ject as  to  wheth<-r  these  contracts  for  the  dual  subway  should 
be  siKned  by  the  clly  authorities.  On  the  other  hand  the 
majority  of  business  men  Interested  In  tho  city's  welfare 
who  have  iflven  careful  study  to  tho  subject  appear  to  be  con- 
vinced that  the  pendlnK  contracts  arc  as  (food  as  the  clly 
could  hope  to  secure,  and  that  under  exIstInK  conditions  It  Is 
of  Kreat  Importance  to  the  city  that  the  contracts  should  be 
concluded. 

.»  nnlMlBB  C'ollapsp  occurred  at  McKlnney.  Tex.,  on  Jan. 
2J.  followed  t>y  a  (Ire,  and  resulted  In  llie  loss  of  elKht  lives. 
About  IS  other  p<  rsons  were  Injured.  Tho  killed  and  In- 
jured were  In  a  four-slory  bulldlnir  occupU-d  as  a  department 
■tore.     An  adJolnInK  bulldlns  used  for  atoratco  purposes  col- 


lapsed first,  according  to  press  accounts,  and  caused  the  cave- 
in    of   the   first-mentioned    structure. 

A  Kear-eud  Collision   on  the   3rd  .\ve.  "L,,"   New   1'nrk   City, 

on  Jan.  25,  involved  the  death  of  one  man  and  injury  to  17 
other  persons.  The  first  train  was  stopped  between  stations 
by  a  track  repair  gang  and  was  struck  at  almost  full  speed 
by  the  second  train,  which  was  following  it  closely.  The 
back  end  of  the  last  car  in  the  stationary  train  and  the  front 
end  of  the  first  car  in  the  moving  train  were  telescoped  and 
lifted  from  the  tracks,  projecting  several  feet  out  over  the 
street  from  the  "L"  structure.  A  short-circuit  in  the  wrecked 
motorman's  box  on  the  rear  train  started  a  fire  that  further 
damaged  the  two  cars.  The  accident  occurred  at  about  3:30 
p.m.,  and  held  up  traffic  on  the  street  cars  until  6;30  p.m., 
and   on    the   elevated   line   until    S   p.m. 

Portland  Cement  Production  In  1912  is  estimated  by  the 
V.  S.  Geological  Survey  to  be  approximately  81,941,998  bbl., 
an  estimate  which  is  believed  to  be  within  l',4%  of  the  cor- 
rect figure.  This  is  an  increase  of  4.3'7c  over  the  78,528,637 
bbl.    production    in    1911. 

Nine  Bids  tor  a  Mechanical  Filtration  Plant  to  treat  the 
Croton  water  supply,  New  York  City,  were  received  on  Jan. 
23.  The  bids  ranged  from  $5,672,145  to  $6,752,500  (see  p.  48 
of  "Construction  News"  section  for  details).  No  award  has 
yet   been  made. 

The  BicKeHt  Battleship  Afloat  was  launched  in  England,  at 
Newcastle-on-Tyne.  on  Jan.  22.  This  boat  is  the  Brazilian 
superdreadnaught  "Rio  de  Janeiro."  having  a  displacement  of 
27.500  tons  and  an  armament  of  fourteen  12-in.  and  twenty 
fi-in.  guns.     She  is  designed   for  a  speed  of  22   knots  an  hour. 

A  battleship  of  equal  displacement  is  building  for  the 
United  States  at  the  Pore  River  Yards.  Qulncy,  Mass.,  and 
will  be  known  as  the  "Nevada."  Another  battleship  of  31,500 
tons  displacement,  the  "Pennsylvania,"  is  projected,  but  no 
work   has   started   on    her. 

The  .\n'ardine  of  Medals  by  the  American  Museum  of 
Safety  took  place  on  the  evening  of  Jan.  22,  at  the  United 
Engineering  Societies  Building,  in  New  York  City.  The 
"Scientific  American  Medal"  for  the  most  eflicient  safety  de- 
vice invented  In  the  past  three  years  was  awarded  to  P.  P. 
Morris,  of  the  Draeger  Oxygen  Apparatus  Co.,  makers  of  the 
pulmotor.  The  "Travelers  Medal"  went  to  the  New  York 
Edison  Co..  for  work  in  the  line  of  safeguarding  their  power- 
plant  employees,  and  was  received  by  John  W.  Leib  for  the 
company.  Frederick  Patterson  received  for  the  National 
Cash  Register  Co.,  the  "Seaman  Medal,"  for  the  promotion  of 
industrial  hygiene  and  sanitation  and  the  mitigation  of  oc- 
cupational   diseases. 

The  feature  of  the  evening  was  the  awarding  to  Thomas 
A.  Edison  of  the  "Rathenau  Medal,"  recently  placed  at  the 
Museum's  disposal  by  the  .^llgemeine  Elcctrlcltailts  Gesell- 
schaft.  of  Berlin.  This  Is  the  first  anniial  award  of  the  medal 
and  was  for  the  Invention  of  a  safety  electric  mine  lump. 
Mrs.  Edison  received  the  medal  because  of  the  Inventors  en- 
forced  absence. 

Following  the  several  awards  announcement  was  made  of 
the  establishment  of  an  E.  H.  Harrlman  Memorial  Medal  to 
be  awarded  annually  to  the  American  steam  railway  making 
the  best  record  in  accldi-nt  prevention  and  Industrial  hygiene, 
affecting   both   the   public  and    Its    own   personnel. 


Dr.  C.  E.  Dutton  has  been  appointed  Health  Commissioner 
of   Minneapolis,    Minn.,    succeeding    Dr.    P.    M.    Hall. 

Mr.  Herman  F.  Doeleman  has  opened  offlces  at  614  Ameri- 
can Bldg.,  Baltimore,  Md.,  as  a  consultlnK  structural  engineer 
In    steel    and   concrete. 

Mr.  J.  O.  Ely.  formerly  Assistant  Engineer  of  the  Louis- 
ville &  Nashville  R.R.,  at  Knoxvllle.  Tenn.,  has  been  appointed 
Roadmaster  of  the  Lexington  &   Eastern  division. 

Mr.  E.  H.  Fltzhugh  has  resigned  as  President  of  tho  Cen- 
tral Vermont  R.R.,  at  Montreal,  Que.  He  Is  succeeded  by  Mr. 
E.  J.  Chamberlln,  President  of  the  Grand  Trunk  Ry.,  of 
which   the  Central   Vermont    R.R.    Is  a   subsidiary. 

Mr.  M.  T.  Clements,  of  Superior,  Wis.,  has  been  appointed 
Engineer  In  charge  of  grade  separation.  Northern  Pacific  Ry., 
at  Spokane,  Wash.  Tho  work  will  retiulro  an  expenditure  of 
$3. .'00,000    and    Is    to   be   compb'ted   In    three   years. 

Mr.  F.  T,,  C.  Bond,  Assoc.  M.  Can.  Soc.  C.  E.,  Resident  Eii- 
glni-er.  Eastern  division  of  the  Grand  Trunk  Ry.,  Montreal, 
Que.,  has  been  promoted  to  be  Division  Engineer  of  tho  East- 
ern   division.      Ills   hi^adquarters    will    remain    at    Montreal. 

Mr.  E.  P.  McCrem,  formerly  Division  Engineer  of  the  Penn- 
sylvania R.R.  Linea  West  of  Plttsburuh,  at  Toledo,  Ohio,  has 
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l)iM  11    InuiHf.  i-n-.l    lu    :<     similar    position    on    Ihf    CU-vrlaml    & 
I'lllHlnnKli   liivislon,    with   headiiunitcr.s   at  ('Icvrliitiil,   Ohio. 

Mr.  K.  G.  Johnston,  foinicil.v  AsHlstant  Hok'-lnci'r,  I'l-nri- 
aylvaiila  R.U.  Lines  West  of  nttaburffh,  SouthwoHt  By»ti-ni,  iil 
Indianapolis.  Ind.,  has  been  promoted  to  bo  .\sslHtant  Division 
Enninc>or  of  the  Eastern  division  of  the  Northwi'si  s.vsleni.  at 
Pittsburgh.    Tenn. 

Mr.  I'hilip  Ijacey,  City  Engineer  of  Uussiini'r,  Ala.,  has 
reslKned  to  become  a  member  of  the  staff  of  Mr.  James  N. 
Hazlehurst.  M.  Am.  Soc.  C.  E.,  ConsnltlnK  Engineer,  of  At- 
lanta, Ga.  Mr.  Laoey  will  have  charge  of  paving  and  sewer 
work  in  Tampa,   Fl.'i. 

Col.  George  AV.  Ooethals,  M.  Am.  Soc.  C.  E.,  Chairman  and 
Chief  Engineer  of  the  Isthmian  Canal  Commission,  was  the 
guest  of  honor  at  a  dinner  given  by  the  I.,ehlgh  University 
Club  of  New  York,  at  the  Hotel  Aster,  Jan.  27.  Besides  mem- 
bers of  the  club  a  number  of  prominent  engineers  were  In- 
vited  guests. 

Mr.  Ralph  Budd,  whose  appointment  as  Assistant  to  the 
President  of  the  Great  Northern  Ry.  was  noted  in  our  Issue 
of  Jan.  2,  will  have  charge  of  the  construction  of  the  new 
Minneapolis.  Minn.,  passenger  station  of  the  Great  Northern 
Ry.,  and  of  the  extensive  terminal  improvements  underway 
in   St.    Paul    and    Minneapolis. 

Mr.  Mott  Sawyer,  formerly  Superintendent  of  the  B<-lUnK- 
ham  Bay  &  British  Columbia  R.R.,  has  been  appointed  Su- 
perintendent of  the  Columbia  division  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  at  Maiden,  Wash.  The  Belllngham 
Bay  &  British  Columbia  R.R.  was  recently  purchased  by  the 
Chicago,  Milwaukee  &  St.  Paul  Ry. 

Mr.  Julian  B.  Beaty,  Secretary  to  the  Borough  President. 
Borough  of  Manhattan,  New  York  City,  has  been  apjiolnted 
Superintendent  of  Public  Buildings  of  the  Borough  of  Man- 
hattan at  a  salary  of  $5000  per  annum.  Mr.  Beaty  was  at 
one  time  secretary  to  ex-President  Cleveland,  and  for  a  short 
time,  to  Governor  Woodrow  Wilson,  of  New  Jersey,  President- 
elect. 

Mr.  Arthur  B.  Recknagle,  of  the  United  States  Forest  Ser- 
vice, in  charge  of  District  No.  3,  New  Mexico,  has  been  ap- 
pointed Professor  of  Forestry  at  Cornell  University.  Prof. 
Recknagle  is  a  native  of  Brooklyn,  N.  Y.,  and  a  graduate  of 
Y'ale  University  and  of  the  Forestry  School  at  Y'ale,  class  of 
1906.  He  has  served  continuously  in  the  U.  S.  Forest  Service 
with    the    exception    of  a   year    spent   in    European    study. 

Dr.  Alvah  H.  Doty,  former  Health  Officer  of  the  Port  of 
New  Y'ork,  has  been  appointed  Medical  Director  of  the  Em- 
ployees' Benefit  Fund  Committee  of  the  American  Telephone 
&-  Telegraph  Co.,  the  Western  Union  Telegraph  Co.,  and  the 
Western  Electric  Co.  It  will  be  among  the  Medical  Director's 
chief  duties  to  look  after  the  sanitary  conditions  in  the  offices 
and  shops  of  the  three  companies  and  to  instruct  employees 
in   hygiene   and    sanitation. 

Mr.  George  G.  Powell,  Assoc.  M.  Can.  Soc.  C.  E.,  Deputy 
City  Engineer  of  Toronto,  Ont.,  has  declined  an  offer  to  be- 
come Public  Works  Commissioner  of  Prince  Albert,  Sask..  at 
a  salary  of  $6000  per  annum.  Mr.  Powell's  salary  at  Toronto 
is  $4000  per  annum.  The  recent  City  Engineer  of  Toronto, 
Mr.  C.  H.  Rust,  M.  Can.  Soc,  C.  E.,  resigned  to  accept  a  sim- 
ilar position  at  Victoria.  B.  C,  at  a  salary  of  $6500  per  an- 
num,   as    noted    in   our   issue   of   May    2,    1912. 

Mr.  Alfred  K.  Chittenden,  Forester  of  the  United  States 
Indian  Service,  Department  of  the  Interior,  has  been  ap- 
pointed Director  of  the  Engineering  Experiment  Station  and 
Lecturer  on  timber  and  timber  resources  at  the  College  of 
Engineering  of  the  University  of  Illinois.  Mr.  Chittenden  is 
a  native  of  New  Haven,  Conn.,  and  a  graduate  of  Sheffield 
Scientific  School,  Yale  University,  class  of  1900,  and  of  the 
Yale  Forestry  School  in  1902.  After  a  year's  study  in  Europe 
he  entered  the  U.  S.  Forest  Service  in  1903.  In  1911  he  was 
appointed   Forester   in   the   Indian   Service. 

Mr.  Frank  F.  Fowle,  M.  Am.  Inst.  E.  E.,  has  resigned  as 
Associate  Editor  of  the  "Electrical  World"  to  resume  his 
practice  as  a  consulting  electrical  engineer,  with  offlces  at  68 
Maiden  Lane,  New  York  City.  Mr.  Fowle  graduateil  in  elec- 
trical engineering  at  the  Massachusetts  Institute  of  Tech- 
nology in  1S99.  For  a  number  of  years  he  was  with  the  en- 
gineering and  railway  departments  of  the  American  Tele- 
phone &  Telegraph  Co.,  in  New  York  City,  and  with  the  oper- 
ating department  of  the  same  company  in  Chicago,  111.  Prom 
1908  to  1912  he  was  a  consulting  engineer  with  offlces  in 
Chicago.    111. 

Mr.  John  B.  Dickson,  formerly  General  Agent  of  the  Erie 
R.R.,  at  Chicago,  111.,  has  been  promoted  to  be  Superintend- 
ent of  the  New  Y^ork  division,  succeeding  Mr.  R.  S.  Parsons. 
M.  Am.  Soc.  C.  E..  promoted  as  noted  in  our  i^sue  of  Jan.  16. 
Mr.    Dickson    entered    the    railway   service   in   1882,   at    the  age 


of  20  yearH.  In  the  m.iliitennnee-of- way  U.paMment  of  Hie 
Cleveland  &  llttHburnh  dIvlMlon  of  the  T'ennHylvanla  Till. 
lAiii-H  WeMt  of  PltlHburgh.  In  1SS7  he  whh  promoted  to  be 
Supervisor.  In  I,S!I3  he  wan  appointed  HoadmaHler  of  the  Ga- 
lena division  of  the  fhlcaKo  &  North weMli-rn  Hy.  After  Ij 
years'  wervlie  with  thin  railway  he  wiim  appointed  AHMlHlant 
Engineer  of  Malnlenance-of- Way  of  the  Baltimore  &  Ohio 
R.R.  Three  years  latiT  he  waH  promoted  to  Chief  EnKlnevr 
of  Malntenanee-of-Way.  which  ponlllon  he  held  until  he  en- 
tered the  operating;  department  of  the  Erie  R.R.  a  few  year* 
ago. 

Mr.  William  B.  Wood,  recently  Superintendent  of  the 
Cleveland  &  Plttsburfrh  dlvUloa  of  the  Pennsylvania  R.R..  at 
Cleveland,  Ohio,  has  been  promoted  to  be  Superintendent  of 
the  Eastern  division  of  the  Northwest  ByMtem  of  the  Penn- 
sylvania R.R.  Lines  W.  st  of  Pittsburgh,  with  headquarlcm 
at  Allegheny,  Penn.  Mr.  Wood  Is  a  graduate  of  Sheffleld 
Scientific  School.  Vale  University,  class  of  1S97,  and  began  his 
railway  work  In  the  chief  engineer's  olllee  of  the  Pittsburgh. 
Cincinnati,  ChUago  &  St.  LomIs  P..U..  In  October.  U',7.  Two 
years  later  he  was  promot.' I  lo  be  Asslsti  iit  Engineer  of  the 
Cleveland  &  Pittsburgh  division  of  the  Pennsylvania  R.R. 
Lines  West  of  Pittsburgh,  and  on  Jan.  1.  1901,  he  became  En- 
gineer of  Maintenance-of-Way  of  the  Cincinnati  &  Muskin- 
gum Valley  R.R.  A  short  time  later  he  returned  to  the  Cleve- 
land &  Pittsburgh  division  In  the  same  capacity  and  after 
two  years'  service  was  transferred  to  the  operating  depart- 
ment as  Superintendent  of  the  Cleveland.  Akron  &  Cincinnati 
Ry.  He  was  made  Superintendent  of  the  Cleveland  &  Pitts- 
burgh  Division   about  a    year  ago. 

Mr.  W.  D.  Faucette,  whose  appointment  as  Chief  Engineer 
of  the  Seaboard  Air  Line  Ry.  was  noted  In  our  Issue  of  Jan. 
2,  is  a  graduate  of  the  Agricullural  and  Mechanical  College 
of  North  Carolina.  He  entered  the  railway  service  In  1901 
as  an  engineering  Inspector  with  the  Seaboard  Air  Line  Ry.. 
at  Savannah,  Ga.,  and  in  1903  was  promoted  to  be  Assistant 
Engineer  at  Savannah.  The  following  year  he  was  placed  In 
charge  of  the  Assistant  Engineer's  olHce  at  Savannah,  having 
supervision  of  the  engineering  work  south  and  west  of  Co- 
lumbia, S.  C.  In  1906  Mr.  Faucette  was  promoted  to  be  As- 
sistant Engineer  attached  to  the  Chief  Engineer's  Office  at 
Portsmouth,  Va.  Four  years  later  he  went  to  New  Y^ork 
City  as  Chief  Clerk  to  the  President.  In  September,  1912.  he 
returned  to  Norfolk.  Va..  as  Chief  Clerk  to  the  new  Presi- 
dent, Mr.  W.  J.  Harahan.  M.  Am.  Soc.  C.  E..  who  had  been 
Vice-President  and  Chief  Engineer  of  the  Erie  R.R.  Mr. 
Faucette's  recent  appointment  as  Chief  Engineer  of  the  Sea- 
board Air  Line  Ry.  makes  him  one  of  the  youngest  chief  en- 
gineers   of    a    ^reat    railway    system. 

Mr.  A.  R.  Whaloy,  General  Superintendent  of  the  Electric 
Division  of  the  New  York  Central  &  Hudson  River  R.H..  New 
Y^ork  City,  has  been  elected  Vice-President  of  the  New  York. 
New  Haven  &  Hartford  R.R.,  in  charge  of  operation,  succeed- 
ing Mr.  H.  J.  Horn,  who  will  give  his  entire  attention  to  the 
operating  department  of  the  Boston  &  Maine  R.R..  of  which 
he  is  also  Vice-President.  Mr.  Whaley  was  born  at  Rock 
Island.  III.,  in  1861.  In  1877.  at  16  years  of  age.  he  became 
a  freight  brakeman  on  the  Providence  &  Worcester  R.R.  He 
passed  through  the  various  grades  of  baggageman,  conduc- 
tor, stationmaster,  trainmaster,  yardmaster  and  general  yard- 
master  until  1899,  when  he  was  promoted  to  be  Superintend- 
ent of  the  Worcester  division  of  the  New  York.  New  Haven 
&  Hartford  R.R.,  which  had  absorbed  the  Providence  &  Wor- 
cester R.R.  Later  he  v.aj  made  Superintendent  of  the  rail- 
way's most  important  division,  with  headquarters  in  New 
York  City.  In  1907.  M".  Whaley  became  General  Superintend- 
ent of  the  electric  zone  of  the  New  York  Central  &  Hudson 
River  R.R.  and  Manager  of  the  Grand  Central  terminal.  Under 
his  supervision  the  train  service  to  and  from  the  Grand  Cen- 
tral has  been  continued  uninterruptedly  during  the  entire  re- 
construction of  the  tracks,  terminal  and  station  building.  It 
has  been  said  that  for  the  past  six  years  he  has  supervised 
the  traffic  of  750  trains  a  day  with  an  average  delay  of  less 
than   a    minute   a    train. 


OBITUARY 


Michael  Koran.  City  Engineer  of  Peru,  Ind..  died  In  that 
city.  Jan.  18.  For  'a  number  of  years  he  also  served  as"County 
Surveyor. 

John  MacGregor.  Assoc.  Am.  Soc.  C.  E..  Engineer  of  the 
United  States  Fidelity  &  Guaranty  Co.,  Baltimore.  Md..  died  In 
that  city,  Jan.   21. 
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Walter  Chess.  President  of  the  Expanded  Metal  Engineer- 
ing Co..  New  York  City,  died  Jan.  19.  aged  73  years.  He  was 
also  Vice-President  of  the  Consolidated  Expanded  Metal  Co., 
of  Pittsburgh.  Penn. 

Erwin  Graves.  M.  Am.  Soc.  M.  E..  whose  death  was  noted 
in  our  issue  of  Jan.  2.  was  born  near  Tiffin.  Ohio.  Aug.  19. 
1850.  He  was  educated  in  the  public  schools  of  Tiffin,  never 
attending  an  engineering  school.  For  about  two  years  fol- 
lowing the  completion  of  his  high-school  course  he  was  en- 
gaged in  railway  surveys,  and  later  he  was  associated  with 
J.  D.  Cook,  a  civil  engineer  of  Sandusky.  Ohio,  who  built  the 
city's  water-works.  Mr.  Graves  was  afterward  appointed 
Superintendent  of  the  water-works  and  in  time  became  City 
Engineer  also.  From  Sandusky,  Mr.  Graves  went  to  Quincy, 
Ul..  where  he  constructed  the  city  water-works.  After  about 
two  years  in  Quincy  he  went  to  Atlantic  City.  N.  J-,  to  enter 
the  employ  of  R.  D.  Wood  &  Co..  where  his  first  work  was 
also  the  construction  of  water-works.  In  18S5  he  became  con- 
nected with  the  Camden  Iron  Works,  at  Camden.  N.  J.,  which 
is  controlled  by  R.  D.  Wood  &  Co..  of  Philadelphia.  He  was 
Assistant  Superintendent  of  the  Camden  Iron  Works  until 
December.  1890,  when  he  resigned.  In  1894  he  returne-1  to 
Camden  as  Superintendent  of  the  works  and  remained  in  this 
position  until  his  death  on  Dec.  13.  last.  He  became  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers  in  1890, 
and  was  for  many  years  a  member  of  the  Engineers'  Club 
of   Philadelphia. 

William  Gaston  Hamilton,  M.  Am.  Soc.  C.  E.,  former  Me- 
chanical Englner  and  General  Manager  of  the  Atlantic  & 
Great  'Western  Ry..  and  for  many  years  a  well  known  engi- 
neer, died  at  his  home  In  New  York  City.  Jan.  23.  He  was  one  of 
the  two  surviving  grandsons  of  Alexander  Hamilton,  Military 
Secretary  to  George  Washington  during  the  American  Revolu- 
tion and  afterward  first  Secretary  of  the  United  States  Treas- 
ury. Mr.  Hamilton  was  born  In  N'tw  York  City.  Sept.  1.5.  1832. 
He  attended  private  schools  and  prepared  to  enter  Columbia 
University.  He  early  showed  a  strong  inclination  for  me- 
chanics and  at  18  years  of  age  he  decided  to  abandon  school 
work  to  follow  mechanical  engineering;  this  was  at  a  period 
when  the  opportunities  of  mechanical  engineering  were  just 
beginning  to  be  recognized — the  early  days  of  railways. 
otiamboats  and  Industrial  machinery — but  long  before  the 
days  of  schools  of  engineering.  He  began  as  an  apprentice 
in  the  machine  shops  of  H.  R.  Dunham  &  Co..  Xcw  York  City. 
and  worked  through  various  departments.  While  with  this 
firm  he  made  the  drawings  for  the  engines  of  the  steamship 
"Henry  Clay."  which  was  exhibited  at  the  first  World's  Fair, 
In  London.  England,  In  1854.  Later  he  became  Vice-President 
and  Chief  Engineer  of  Breese,  Kneeland  &  Co..  owners  of  the 
Jersey  City  Locomotive  Works,  at  that  time  among  the  larg- 
est locomotive  works  In  the  country.  Eventually  Mr.  Ham- 
ilton became  President  of  the  company.  From  this  position 
he  succeeded  to  that  of  General  Manager  and  Mechanical  En- 
gineer of  the  Atlantic  &  Great  Western  Ry.  He  founded  the 
Ramapo  Wheel  &  Foundry  Co..  at  Ramapo.  N.  Y.,  which  for 
many  years  was  a  famous  manufactory  of  car  wheels.  He 
was  Presldei.t  of  the  Hamilton  Steeled  Wheel  Co.,  of  Phila- 
delphia. Penn.,  and  for  several  years  was  Consulting  Mechan- 
ical Engineer  of  the  Pennsylvania  R.R.  In  1886  he  retired 
from  the  active  practice  of  his  profession,  although  he  re- 
mained a  director  of  the  Mexican  Telegraph  Co.  and  of  the 
Central  &  South  American  Telegraph  Co.  He  was  a  member 
of  many  clubs  and  societies  and  took  an  active  Interest  in 
many  philanthropic  organizations.  He  was  elected  a  member 
of  the  yVmerlran  Hoclety  of  <:ivll  Engineers  In  1808  apd  was 
therefore  one  of  the  society's  oldest  members,  lie  Is  survived 
by  a  son,  W.  P,  Hamilton,  a  membiT  of  the  firm  of  J.  I".  Mor- 
KBn    &  Co.,   and    two  married   daughters. 
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f'liMING     MEETINCS 


MAINE  HoriKTY   OF  CIVIL   KNOINEEHH, 

Feb.    10-11.      Annual    inei-IInK    at    Augustii.    Maine.      Secy.,    F. 
K.   Preiisey.  487  Union  St..   Ilangor,  Maine. 

MINNEHOT-\   HURVKVORH   AND    E.V'IINEERS  SOCIETY. 

Feb     ll-U.       Annual    convention    at    Ht.    Paul.    Minn.      Secy,, 
r'hnrles    A.    Forbes,    91    Kent   St.,   Ht.    Paul,    Minn. 

NOHTH  DAKOTA  HOCIKTY  OF  ENOINKERH. 

Feb    13-14.     Annual  mevtInK  at  Hlsmarck,  N.  D,    Hecy.,  K.  F, 
Chandler,  University.  N.  D. 

If)WA   KNOI.VEKIllNO  HOCIRTY. 

Feb      19-21        Atirinal    metllnK    at    Hloux    City,    Iowa.      Hecy., 
K,    M.    Woodward,    lowu   City,   Iowa. 


ID.A.HO   SOCIETY   OP   ENGINEERS. 

Feb.   21-22.      Annual   meeting  at    Weiser.   Idaho.      Secy,.    I.   F. 
Shaffner,    Boise,    Idaho. 

ASSOCIATION    FOR    STANDARDIZING    PAVING   SPECIFICA- 
TIONS. 
Feb.   24.      Annual   meeting  at  Pittsburgh,   Penn.      Secy.,   J.   B. 
Mittell,   5917   Winthrop   Ave.,   Chicago,    111. 

INDI.\NA    SANITARY    AND    WATER    SUPPLY    ASSOCIATION. 
Feb.    25-26.       Annual    meeting    at    Indianapolis,    Ind.      Secy., 
W.    F.    King.    Indianapolis,    Ind. 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
Feb.     26-28.       Midwinter     Convention     in     New     York     City. 
Secy..    F.    L.    Hutchinson,    33    W.    39    St.   New   York,   N.    Y. 

NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Mar.    3-5.      Annual    meeting    at    Chicago,    111.      Secy.,    W.    P. 
Blair,   824   Engineers  Bldg.,   Cleveland,   Ohio. 

ILLINOIS    W.\TER    SUPPLY    ASSOCIATION. 

Mar.     11-12.       Annual    meeting    at    Urbana.     HI.       Secy.,     Ed- 
ward   Burtow.    Urbana,    111. 

BOSTON   SOCIETY    OF   CIVIL    ENGINEERS. 

Mar.    19.        Annual    meeting    at    Boston.    Mass.      Secy.,    S.    E. 
Tinkham.    715  Tremont   Temple,    Bjston.   Mass. 

Minnesota  Surveyors  and  l^ngtneers  Society — At  the  an- 
nual meeting,  to  be  held  at  tht-  Ryan  Hotel.  St.  Paul.  Minn., 
Feb.  11  to  13.  there  will  be  papers  covering  a  variety  of  sub- 
jects. The  high  dam  in  the  Mississippi  River,  at  Fort  Snell- 
ing.  will  be  described  by  Capt.  G,  W,  Freeman.  U,  S,  Engi- 
neers, and  A,  F.  Meyer,  consulting  engineer,  and  a  visit  will 
be  paid  to  the  works  of  this  dam.  Other  papers  include  the 
following;  "Bank  Erosion  and  Protection  on  Streams."  W.  F. 
Brooks;  "Ore  Docks,"  Max  Toltz;  "Concrete  Roads  and  Pave- 
ments," O.  B.  Leland  and  T.  F.  McGilvray:  "Collection  and  Dis- 
posal of  Municipal  Wastes."  Geo.  H.  Herrold;  "Drainage  on 
Northern    Minnesota,"   W.    R.    Hoag. 

Municipal    Engineers    of    tlie    City    of  >ew     Yorlt — .\t     the 

annual    meeting    of    the    society    on    Jan,  22.    Alfred    D.    Flinn, 

Department  Engineer,  Board  of  Water  Supply,  was  elected 
president  for  the  coming  year. 

Geoiogieal    Society   of   .\merlen — Following   are   the   officers 

of  the  Society  for  the  year  1913;  Presitlent,  E.  H.  Smith;  Vice- 
presidents.  J.  F.  Kemp,  R.  D,  Salisbury  and  C.  D.  Walcott; 
Secretary,    E.  O.   Hovey;   and   Treasurer.   W.   B.   Clark. 

Society  of  American  Bncteriologists— The  following  officers 
for  the  ensuing  year  were  elected  by  the  Society  at  Its  an- 
nual meeting  in  New  York  City,  on  Jan.  2;  President,  Prof. 
C.  E.  A.  Winslow;  Vice-president.  Prof.  C.  E.  Marshall,  and 
Secretary-Treasurer.    Dr.    A.    P.    Kitchens. 

New  Vorli  Railroad  Club — Following  the  election  of  W.  J. 
Harahan  to  the  presidency  of  the  Seaboard  Air  Line,  necessi- 
tating his  change  of  residence  to  Norfolk,  Va.,  and  his  resig- 
nation from  office  of  President  of  the  Club,  the  election  of 
Eugene  Chamberlain  to  fill  the  vacancy  is  announced.  The 
Vice-presidents  are  George  Wlldin,  C.  W.  Huntington  and 
F.  C.   Syze. 

Engineers  Club  of  St.  IjouIm- — The  program  of  the  Club  for 
1913  as  aiiiiounced.  contains  a  number  of  interesting  papers. 
among  them  the  following;  Jan.  8,  "Unit  Methods  of  Rein- 
forced Concrete  Construction,"  by  J.  E.  Conzelman;  Feb.  6. 
"Lubricating  Properties  and  Other  Characteristics  of  Cup 
Greases,"  by  Prof.  A.  L.  Westcott;  Feb.  19.  "Smoke  Abate- 
ment," by  W.  A.  Hoffman;  Apr.  2,  "Oscillations  and  Surges  In 
High  Potential  Transmission,"  by  A.  S.  Langsdorf;  and  Apr. 
16,    "Water   Meter    Performance    In    St.    Louis."   by    F.    L,    Bock. 

Maine  Society  of  C'lvli  lOnirlnrrrs — The  annual  meeting  of 
the  Society  will  be  held  at  Augusta,  Maine,  on  Feb.  10-11.  at 
which  time  a  paper  will  be  read  by  Edward  G.  Lee  on  "The 
Use  of  the  PItometer."  The  Secretary  of  the  Society  Is 
Frank    E.    Preasey,   487    Union    St.,    Bangor,   Maine. 

Nndonnl  AsMoelatlon  of  t'orpornllnn  Sehiiitls — The  first  an- 
nual convention  iif  the  As.soelatlcm  was  held  In  New  York 
I'lty.  on  Jan,  21.  attended  by  about  inn  delegates  from  lead- 
ing corporations  In  various  parts  of  the  country.  Interested 
Irfi  vocational  training  of  employees.  The  morning  sisslon 
was  largi'ly  taken  up  with  the  details  of  forming  an  organi- 
zation    and     this     work     pr< d.'il     !n     the     aftiTmion     sesHlon 

whi'n  a  temporary  constitution  was  ailopted  anil  the  following 
ollicers  elected  for  the  ensuing  year;  Pri-sldent,  Arthur  Wil- 
liams, and  Vice-presidents,  E.  St.  Elmo  Leu  Is  and  Dr.  C,  P. 
Stelnmetz. 

Papers  were  rend  at  the  afternoon  session  by  H.  C.  Gnrner. 
F,    C.    Henderschott    and    C.    P.    Stelnmetz.    di'scrlblng    various 

phases    of    vocational    training    work    In    ilint nt    Hues,    and 

In  the  evening  a  banquet  was  helil  at  Di'lnxmlco's.  at  which 
till-  delegati'S  were  addressed  by  Pn-sldent-elecl  WIUIamH  and 
Vlre-pri'SldeijI-elect  Lewis,  of  tho  Association,  and  by  Chiin- 
ccUor    Urown.    of  Now    York    University, 
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.  atiytrtlscd    In    lOnKlnierlnt'  Niw.s. 


It  awarded.      The   nameg   of  buc- 
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.MuMHafhuHotfH— Boston  &  Maine  R.R.— This  company  Is 
consideilMK  thi-  construction  of  a  four-track  system  between 
Boston  and  Haverill.  via  Lawrence.  A.  B.  Corthell,  Boston 
is    Ch.    Etiprr. 

IVnnNjlvnnln— Baltimore  &  Ohio  R.R.— This  company  Is 
surveying  through  Franklin  Countv  to  the  west  of  Waynes- 
boro and  through  the  east  end  of  Greencastle  for  a  nevir  line 
from  Cherry  Run  to  Chambersburg  or  Shippensburg  to  connect 
there  with  a  branch  of  the  Philadelphia  &  Reading  Rv  P  L. 
Stuart,    Baltimore,   Md.,   is    Ch.    Engr.  ^  ^ 

Maryland — Baltimore  &  Virginia  Ry. — This  company  will 
probably  award  contracts  soon  tor  constructing  a  section  of 
its  line.  The  plans  call  for  building  from  Baltimore,  sm.th 
through  Anne  Arundel  and  Calvert  Counties  to  Drum  i^oint. 
on  the  Patuxent  River.  Part  of  the  grading  has  been  I'n- 
ished  for  tracklaying,  and  some  track  has  been  laid.  The 
plans  include  putting  up  trestles,  terminal  docks  and  shop 
buildings.      H.    M.    Thompson.    Baltimore,    is    interested. 

Maryland — The  Bond  Lumber  Co.,  Bond,  Md..  It  is  reported, 
is  considering  the  construction  of  a  railroad  from  Bond.  Md., 
to  Confluence,  Penn.,  about  25  miles,  along  the  Savage  and 
Youghiogheny  Rivers. 

Virginia — Southern  Ry. — This  company  will  make  im- 
provements to  its  line  from  Richmond  to  West  Point.  Va., 
39  miles.  B.  Herman.  Washington,  D.  C.,  is  Ch.  Engr.  M.  W. 

AVest  AMrjtlnla — Red  Creelv  R.  R. — This  company  has  been 
chartered  with  a  capital  of  $40,000.  The  incorporators  are  R. 
B.  Norsburgh,  D.  G.  Wilson.  E.  M.  Bechtel,  L.  R.  Harvey  and 
A.  J.   Armstrong,    all   of  Hendricks,   W.   Va. 

AVest  A'lrRlnla — Morgantown  &  Wheeling  Ry. — This  com- 
pany, recently  organized,  has  acquired  the  Morgantown  & 
Dunkard  Valley  R.R.  Co.  and  proposes  to  e.xtend  its  line  from 
Cassville  via  Blacksville  to  Elm  Grove  and  Wheeling.  W.  Va., 
a  distance   of  about   73    miles.      .1.    Ami  Martin   is  Gen.   Mgr. 

OeoTKia — W.  E.  Aycock,  Moultrie,  Ga.,  is  interested  in  the 
construction  of  a  railroad  from  IMoultrie  to  Meigs,  Ga.,  about 
25    miles.      Surveys    have    been    completed. 

Florida — Port  St.  Joe  Dock  &  Terminal  Ry. — This  com- 
pany, it  is  reported,  will  build  a  line  12  miles  long.  L.  H. 
Dimmitt    is  Vice-Pres.   and  Gen.   Mgr. 

Alabama — Gadsden.  Bellivue  &  Looltout  Mountain  R.R. — 
Construction  work,  it  is  reported,  will  be  started  on  this  rail- 
road as  soon  as  arrangements  can  be  completed  for  an  en- 
trance to  Gadsden,  and  that  the  line  will  be  built  from  that 
city  to  Noccalula  Falls.  U.  J.  Virgin,  New  Orleans,  La.,  is 
Pres. 

Tennessee — Kentucky,  Tennessee  &  Alabama  R.R. — Surveys 
are  being  made,  it  is  reported,  by  this  companj'.  for  its  pro- 
posed line.  The  company  was  promoted  as  the  Appalachian 
R.R.  and  proposed  to  construct  from  Williamsburg.  Ky.,  to 
Chattanooga,  Tenn.,  1S3  miles,  with  branches  and  connecting 
lines  to  Knoxville.  Harriman,  Nashville  and  Birmingham. 
Estimated  cost  of  construction,  from  $5,000,000  to  $G. 000,000. 
H.  F.  Lee  is  Pres..  East  Tennessee  National  Bank  Bldg., 
Knoxville,  Tenn.  A.  C.  Olney,  of  Birmingham,  Ala.,  is  Ch. 
Engr. 

Kentucky — Caney  Ry. — This  company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State.  The  proposed 
line  will  connect  with  the  Chesapeake  &  Ohio  Ry.  at  a  point 
near  the  mouth  of  Middle  Creek  of  the  Big  Sandy  River  in 
Floyd  County,  and  extend  to  Beaver  Creek,  a  distance  of  12 
miles.  The  construction  of  the  road  will  begin  at  once.  The 
incorporators  are:  James  Salisbury,  B.  F.  Combs.  M.  Flanni- 
gan,  W.  F.  Hite,  W.  P.  McA'^av,  W.  W.  Brown,  R.  Flannigan. 
Noted  Jan.    16. 

Ohio — Erie  &  Youngstown  R.R. — ^The  Public  Service  Com- 
mission has  approved  the  application  of  the  Lake  Erie  & 
Youngstown  R.R.  Co.  to  issue  $4,500,000  in  first  mortgage 
bonds,  and  the  same  amount  In  capital  stock,  to  finance  the 
construction  of  a  new  railroad  from  Youngstown  to  Conneaut 
Harbor.  Of  the  stock  issue  $300,000  is  for  promotion  fees. 
Noted  Dec.   12. 

+  Indlana — Chicago.  Terre  Haute  &  Southeastern  Ry. — 
This  company  has  awarded  the  contract  to  the  CROWLEY- 
SALISBURY  CONSTRUCTION  CO.,  Davenport,  Iowa,  for  con- 
structing a  branch  to  the  coal  fields  in  the  southern  part  of 
Indiana. 

Miehli;;an — Grand  Rapids  &  Northwestern  Ry. — This  com- 
pany will  construct  its  line  this  year.  It  will  be  95  miles  in 
length. 

Illinois — Chicago  Great  Western  Ry. — This  company  has 
made  surveys  for  the  construction  of  a  line  from  Bolton  to 
Freeport,  111.     L.  C.  Fritch,  Chicago,  111.,  is  Ch.  Engr. 

AA-iscnnsSn — Chicago  &  Wisconsin  Valley  Ry. — This  com- 
pany expects  to  complete  the  Portage.  Madison  and  Prairie 
du  Sac  line  this  year.  The  construction  work  has  been  trans- 
ferred to  the  WISCONSIN  CONSTRUCTION  CO.  J.  E.  Jones 
is  Vice-Pres.   and  Gen.  Mgr..  Portage.  Wis. 

Chicago  &  Northwestern  Ry. — This  companv  will  lay  out 
switching  yards  midway  betvyeen  Racine  and  Kenosha,  \\  is. 
Ten  miles  of  switch  track  will  be  laid. 

North  Dakota — Minneapolis.  St.  Paul  &  SauTt  Ste.  Marie 
Ry.^Thls  company  has  awarded  the  contract  to  FOLEY 
BROS..   WELCH  &  STEWART    St.    Paul.  Minn.,   for  construct- 


75*^m'l"e8'we"t'""  ^'^'"^  Ambrose.  N.  D..  to  a  point  in  Montana, 

.MlHNourl— The  construction  of  a  rallroal  from  St.  Joseph, 
Mo.,  northeast  to  Calnesville.  Mo.,  about  75  mileg,  Is  proposed 
is  tnfere*sted"°*  '  '""''^'''     ^'   ^'    ''^"'"'^•'t,   St.  Joseph,   Mo., 

h, Jm'TTj?'*"  '^"'°"'°;  Uvalde  &  Gulf  R.R.— This  company 
has  filed  an  amen-lment  to  its  charter,  In.reasinK  its  caDllal 
stock  from  $2.50.000  to  $2X0,000.  The  stockholders  authorized 
a  branch  line  from  Campellton  to  Mathis.  about  50  miles  An 
extension  will  also  be  made  from  Fowbrton  to  s' mV  nolnt 
Engr"  "'"  "■"■''"''"•  ^-  ^*-  '^'•'•'-'k'r,  Plea.^n"on,  TeT,"  is"  Ch 
cennl^''?"  &  Soutliwestern  R.R.— This  company,  which  re- 
!:'^'?,'i*, '""'"<'''<'  ""  ""«  Into  Tucson.  Ariz.,  it  is  renorted  will 
Supt  "^   Angeles.   Calif.      F.    B.   King,    DouglSs    Ariz!^  is 

,,„^71*'h*"S~'^*''*"'''V"..  K  "^"'f  RR— This  company.  It  la  re- 
ported has  awarded  the  contract  for  the  construction  of  an 
NnVth^',""  4''°'?  '^.--'^sia  Wells  on  the  International  &  Grea" 
?rton    Tex^^is  Se?"""  Springs.  10  miles.     W.  McComb.  Ash- 

hnJj'ht"'!-'Z^^St?''^^°  T*  ^"U  R.R— This  company,  which  was 
has  been  renVia^r  h'  ^  ^''*"''"<''  °'  Oklahoma  City.  Okla.. 
Eastland   is  Prf  Improvements    will    be    made.      U    C. 

intr*J,'S',rn''e'?i'"i^~;K'''u*°"'  Topeka  &  Santa  Ff  Ry.— A  bill  was 
introduced  in  the  House  of  Representatives.  Jan.  11.  authoriz- 
ing thl.s  company  to  reconstruct  its  line  through  the  Chilocco 
Jg"^"an^Reservation.    Oklahoma.      C.    A.    Morse,    Topek£r,Kan° 

»n-  Mexieo — It  is  announced  bv  Phelps.  Dodce  &  Co 
who  recently  acquired  extensive  copper  min^s  in  the  Buf?o 
Mountain  district  of  New  Mexico,  thit  the  wlir  soon  begin 
the  construction  of  a  railroad  from  Whitewater  to  the  mines 
The  proposed  new  line  will  connect  at  Whitewater  with  the 
have'wn^rSiJn''''  '^.v,^?."'^  ^^  ^^--  =>""  ''"■^^'^  arrangement! 
the  new  11m  to  n"*"  ■"'*■  '"-^l''"'  '"°'»<'  '"  handle  the  traffic  of 
tne  new  line  to  Deming.  The  preliminary  survevs  for  the 
proposed  road  that  is  to  run  from  WhUewater  to  Tvron  hlvS 
been  made.     Walter  Douglas,  Bisbee,  Ariz..  Is  interested 

ch-,^^>.V'?iZ°i''Ji?^J}  ^^'^°JJ  ^''1?  R.R.— This  companv  has  pur- 
S„5  !^.  '"u  ''■•^ho  Northern  Ry.,  n  operation  between  Namna 
and  Murphy,  and  will  build  an  extens  on  to  the  lin^  k  dls^^ce 
dnw^°tJJ"J''^"'  ^^^  ^°"'h.  and  north  to  the  Salmon  fifver 
?dTh"o.  "jlo\e1l"-St;?:  2*3°  •'""•''^  «'^"'  ^"^  «-'  to^rew'^iJo^n^: 
sid^AnV^^^^^^^^,^  Copper  Belt  R.R.— This  company  Is  con- 
It  Ludwig       '^°"s«'^"ct'on   of  an   extension   from   its   terminal 

.Arljtona— A  railroad  will  be  constructed  from  Clarksville  to 
S^,mhnTHt'""'i'L^'"'  "ll'^'^V  Thf  line  will  ?un  to  the  east  of 
?f  Phoinik    '^"^'''■''''^    "^'^    Secretary    of    the    Commercial    Club 

it  ir^?^T^pr,'ff^i,^^?^  up^'5s^rTS'i-o?rfb%"Gi 

SIX  miles,  connecting  with  the  Northern  Pacific  R^:  1,2^; 
Lo|g7e  iJYig'r"''  "'  *^^  ""'^  ""'  ^^-^o7i  j'^O^o'.SSo.^'^Eu^e^Se^ 
California— Atchison,  Topeka  &  Santa  F6  Rv— This  corn- 
gel"^'  io  'lan'^DreSo  cinf''""l','r""^'='f  "«  Hne^fronf  Los'^a"- 
Sio    ^    K  Diego,    Calif.      All    wooden    trestles    will    be    re- 

?r%"fll-e  e^a1rl!.-ore^"o^f  £rke^?e,STi^r„i?n"g  °n^ea VTillJ  « 
east,  passing  the  southern  bavs  of  Lakes  Des  Ouinye  Vi,f' 
toria  and  Kakebonga  to  the  city  of  Quebec  and  to  bu  id  ev" 
tensions  as  follow;s:  From  the  main  line  to  Ottaw.a  and 
from  Montreal  to  Quebec:  from  Quebec  and  Montreal  ?o  ^he 
boundaries  of  the  states  of  Maine,  New  Hamoshire  and  Ve^ 
mont.  and  also  to  build  a  bridge  across,  oVl'"tunnel  un"der  th^ 
r,;th?i"''"^r?.^t''  ^'^''■''  for  railway  and  other  traffic.  Pringle  & 
Guthrie,    Ottawa,  are  solicitors.  ^iiiiBie   oc 

Canada— Canadian  Central  &  Labrador  Rv.— This  com 
pany  has  applied  to  the  Canadian  Parliament  for  inco^I 
poration  to  construct  from  Cochrane.  Ont..  northeast  to  a 
point  at  or  near  Cape  St.  Lewis  on  the  Atlantic  Coast  with 
a   branch   to  a   point   near  the   mouth   of  the  Hamilton   River 

?o"h^nstrn'o^ta';?a"-=':re*''soll'c1to'-;.^^"    °'    ^"^''^'^-    Q"-"    S-^^    & 

structed  in  western  Canada  this  year.  The  following  secured 
portions  of  the  work:_JANSE  BROS..  BOOMER  &  HUGHES 
Calgary.  Alta..  for  375  m  les:  E.  PETERSON  Omaha  Veh" 
?^FR^"fo'^'  ''TEW.^RT.  J.  D.  McARTHUR  and  GEORGE  web: 
STER.    for    the    remainder. 

+  .Uberta— Grand  Trunk  Pacific  Rv_This  companv  has 
awarded  the  contract  to  the  B.ATES  &  ROGFRS  CON'STRUC. 
TION  CO..  Spokane.  Wash.,  and  Chicago.  IlU^for  the  con- 
struction of  all  bridges  and  tunnel  lining  on  the  line  between 
Prince  Rupert,  B.  C,  and  Edmonton,  Alta.  The  co-it  is  esti- 
mated  at   $2,000,000.  '   '^  ^^" 
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ELECTRIC    RAILWAYS 

-Plans    art-    being    considered 


the    Con- 
n    Milford.      J.    K. 


Mllford,    C 

necticut    Co.    for    double-tracking    its    li 
Punderford,  New   Haven,    is   Gen.   Mgr. 

Albany,  >.  Y^The  United  Traction  Co.  is  Pr«Pai'ns  Plans 
for  the  construction  of  an  extension  of  Us  Arbor  Hill  line 
on  Livingston  Ave.  to  North  Lake  .\ve.  in  \S  est  Alban>.  Edgar 
S.   Fassett.   Albany,   ll  Gen.   Slgr. 

CanaJobaiie.  .>".  Y. — The  Little  Falls  &  Johnstown  Ry.  Co. 
Is  making  preliminary  arrangements  for  the  construction  ol 
an  electric  railwav  from  St.  JohnsviUe  to  Canajoharie.  The 
line  will  consist  of  a  main  line.  28  miles  long  and  an  eight- 
mil^  branch.  Estimated  cost.  $l,i>4a.OOO.  J.  L.  Hees.  Glo%  ers- 
ville.   is  Pres. 

LeKtrrMblrr,  X.  Y.— The  Binghamton  Ry.  Co.  is  consider- 
Ine  plans  for  the  extension  of  a  branch  line  irom  Main  s>i. 
In  Lestershire  to  Johnson  Park.  J.  P.  E.  Clark,  Binghamton. 
Is  Gen.  Mgr.  and  Pur.  Agt. 

*>>tT  York  iBoro.  of  Queens).  X.  Y. — Bids  will  be  received 
bv  the  Public  Service  Commission  for  the  First  District.  154 
Nassau  St..  until  Feb.  7,  for  the  construction  of  Section  i  or 
the  Woodside.  Astoria  &  Corona  Rapid  Transit  R.R.  The 
work  Includes  a  two-  and  three-track  elevated  railroad  to 
oueens  Boulevard,  Greenpoint  Ave.,  .skillman  Ave.  and  Roose- 
v.-lt  .\ve..  between  the  Queensboro  Bridge  Approach  and  Syca- 
more .\ve..  Corona,  including  two  express  and  eight  local 
stations. 

Kopnvl.  PrDD. — Press  reports  are  to  the  effect  that  the 
Pittsburgh.  Harmony,  Butler  &  New  Castle  St.  Ry.  Co.  is 
making  preliminary  arrangements  for  the  extension  ol  us 
line  from  Elwood  City  to  Beav,-r  Falls,  by  wa.v  of  Koppel. 
Harry    Etheridge,   Pittsburgh,   is   Supt.   and    Elec.    Engr. 

Matomoraa.  Prnn. — The  Eastern  Midland  R.R.  Co.  has  been 
Incorporat'd  to  construct  and  operate  an  interurban  railway 
from  Matoinuras.  Penn..  to  the  Delaware  ■«  ater  Gap.  The 
incorporators  are  H.  C.  Miller.  R.  M.  Wilson,  A.  B.  Thornburg, 
B.   «.'.    Davis   and   C.    R.   Turton. 

XpiiqarbuninK,  Prna. — The  extension  of  the  local  street 
railway  from  Nesquehonlng  to  Summit  Hill  Is  being  agitated. 

WmTTrn.  I'rnn. — Press  reports  state  that  the  Warren  St. 
!:v.  r„.  will  be  ready  to  start  construction  work  eaii>  ihis 
Miring,    on     Its    proposed    electric    railway    from    Warren 

ungsvllle.     P    F.  A.  Wheelock,  Warren,  is  Ch.  Engr. 


Noted 


Nov. 


Ry.  Co.  has  apnlied  to 
.'oubl'.f-tra'.'.';  and  extend 
N.^we.l,  Is  Gen.  Mgr.  and 


»«rei:.    »%•.    V«. — The    Newell    s; 
the   Clt>    Council   for  a   franchise   to 
Its  lines  In  Newell.      F.  B.  Lawrenc 
Pur.    Agt. 

\%'hreliiiK>  ■**'.  Va. — Press  reports  stat'  that  the  Wheeling 
&  Morgantown  Electric  Ry.  Co.  Is  maMnr  preliminary  ar- 
mgements   '-   ""      '—      '   -—    "' ' •' '-"~ 


for   the   construction   of  an    elecirfc   railway   fror 


ibout 


illes.      J.    M.    Martin    is 


&  Electric  Co.  is  making 
extension  of  Its  line  from 
H.    Glenn,    Electric    &    Gas 


Wheeling    to    Morgantown, 
Gen.   Mgr. 

Jacluon.    Ga. — The    Georgia    Ry. 

Preliminary   arrange.nents   for   the 
napping    .Shoals    to    Jackson.      W. 
Bldg..    Atlanta.    Is    Gen.    Mgr.    Rys. 

Jai-kaoDVlllr.  Fla. — The  Florida  Interurban  Ry.  &  Tunnel 
Co.  win  soon  be  ready  to  start  work  on  the  construction  of 
it»  proposed  line  from  St.  Augustine  to  Jacksonville.  Right- 
of-way  has  been  secured  and  franchises  obtained.  M.  W. 
Bates.    Jaoksonvllle,    Is    Pres.      Noted    Nov.    28. 

BlnblBBham.  .\la. — The  Kelly  Co.  has  been  granted  a  fran- 
chise .1  construct  and  operate  an  electric  railway  in  Blrmlng- 
han..   according    to    Its    revised    plans.      Noted   Jan.    9. 

(•adadra,  .\la. —  Preliminary  arrangements  are  being  made 
and  work  will  soon  be  started  by  the  Gadsden.  Belleville  & 
I»okout  Mountain  Ry.  Co.  for  the  construction  of  an  electric 
railway  from  Gadsden  to  Noccalula  Falls.  U.  J.  Virgin, 
New  Orleans,    Iai.,    Is    Pres. 

Mobllp,  .*la.— Th.  Mobile  &  Baldwin  County  R.R.  Co.  haa 
been  Incorporated  to  construct  and  operate  an  interurban 
railway  to  roi.nect  Mobile,  Bay  MInelte  and  Pensacola.  The 
Incorponit.rH  are  John  P.  Lowell,  W.  P.  Miller,  J.  R.  Cross 
Miller. 

made 
Light 
electric    Interurban    railway   from 
.Voted    Dec.    6. 

(»«.    Klmo.    Trnn. — The    City    Council    has  granted    a    fran- 

chlm-    to   the    Chattanooga    Ry.   &   Light   Co.  to  construct   and 

operate    an    electric    railway    In    St.    Elmo.  W.    B.    Bolleau. 
Chattanooga,    Is    fJen.    Mgr. 


T 

Laarrl.    Mlaa.— Preliminary    arrangements   are    beln 

an   be    started    by    the    LaureT  Light 


an 

d    c 

on 

Htructlon    will 

A 

Ry 

( 

o.    on    IIN    proi 

lj> 

ur« 

1    t 

o    KIllHVllle. 

Majravlllr.  Kr^ 


-Plans  arc  being  prepared  by  the  MaysvlUe 
•  ration,  for  the  .xlenslon  of  Its  line  tu 
>ina,   suburbs   of    Maysvllle. 

('•■rlaaatl,  <(bla — The  Cincinnati  Traction  Co.  Is  consider- 
ing plans  for  the  -xpendlture  of  tl. 000,000  for  the  extension 
of  lla  lines  In  I'Inrlnnatl.  K.  H.  Kerry,  Traction  BIdg.,  Cin- 
cinnati,   la    Itdy.    Kngr. 


Martlaa  Krrrr.  Ohio — The  Wh 

iTinif  iilans  for  the  exti-nsi 
to  Ht.  I'lulrsvllle.  (ieorge 
Gen     .Mgr. 


ling  Traction  Co.  is  consld- 
n  of  ItB  lln"  from  Martins  Perry 
().    Nngle,     Wheeling.    W.    Va.,    Is 


tltoa.   III.— The 
riii'il   to  conalriic 
n    County,      Th- 
ul>.   and   O.   (•    M 

llarllnrtoB.    lo>< 


*  Kastern  Ry.  Co.  has  been  Inror- 
npernle  an  electric  railway  in  .Madl- 
.rii.irs    are    U    C.    Haynes,    East    St. 

Ccunri;    haa   irranted   a   fran- 

l.lne    Ry.    "o     t.i   ci,r."'riict    and 

"••vernl   strpciM  In    Huriingfor.. 

ll  M.-    Tor  the  construction   of  a 

'ii   II,, i<   CounlleH,  111.,  as  far  »s 


la    Pi 


■Ilni<in    SI      Hy 
r    a    frnnrhlao 
on    Hickory   HI 


Co. 


and    tho    Clinton 
Iruet    I 
In    the 


lon-a  City,  Iowa — The  reorganization  of  the  Iowa  City 
Electric  R.v.  Co.  under  the  name  of  the  Mississippi  Valley 
Electric  Co.  has  been  completed.  The  new  company  plans 
the  extension  of  its  street  railway  service  in  Iowa  City.  J.  O. 
Schulz,   Iowa  City,   is  Pres. 

Tekamab,  Xeb. — Franklin  Everett,  Lyons,  Neb.,  is  promot- 
ing the  construction  of  an  electric  railway  from  Tekamah  to 
Decatur,  about   IS   miles. 

Brazil.  X.  D. — Preliminary  arrangements  are  being  made 
by  the  Brazil.  Devil's  Lake  &  Minneapolis  Ry.  Co.  for  the 
construction  of  an  interurban  railway  to  connect  Brazil. 
Devils  Lake  and  Minneapolis,  Minn.  A.  B.  Fox,  Brazil,  is 
interested.      Noted  Dec.   26. 

St.  Louis,  Mo. — The  Missouri  Public  Utilities  Co.  has  been 
organized  for  the  purpose  of  constructing  an  electric  inter- 
urban railway  in  southeast  Missouri.  Hugo  Wurdack,  Wright 
Bldg..   St.    Louis,    is   interested. 

Sberman,    Tex T.    F.    Macmiller    has    applied    to    the    City 

Council  for  a  franchise  to  construct  and  operate  an  electric 
railway  on  certain  streets  in  Sherman.  This  is  part  of  a 
proposed    line    from    Sherman    to    Gainesville.      Noted    Nov.    28. 

Temple.  Tex. — E.  P.  Turner.  Dallas.  Tex.,  is  promoting  the 
construction  of  an  electric  railway  from  Martin  to  Temple. 

Price,  Itab — The  Buckhorn  Land  Co.  is  considering  plans 
for  the  construction  of  electric  railway  from  Price  to  the 
northern  section  of  Emery  County,  where  the  company  is 
developing    waters    for    irrigation    purposes. 

Buckskin,  Xev. — Preliminary  surveys  are  being  made  by 
the  Nevada  Copper  Belt  R.R.  Co.  tor  the  construction  of  an 
extension  from  Ludwig  to  Buckskin,  about  six  miles. 

KelMii.  Wash. — The  Commissioners  of  Cowlitz  County  have 
granted  a  franchise  to  the  Washington-Oregon  Corporation 
to  construct  and  operate  an  electric  railway  from  Kelso  to 
Castle  Rock. 

Port  Toivnsend,  AVasb. — The  construction  of  an  electric 
railway  in  Port  Townsend  is  contemplated  by  W.  B.  Webb 
and  associates. 

Grants  Pass,  Ore. — The  Grants  Pass  &  Crescent  City  Ry. 
Co.  is  making  preliminary  arrangements  and  will  soon  be 
ready  to  receive  bids  for  the  construction  of  an  interurban 
railway  from  Grants  Pass.  Ore.,  to  Crescent  City.  Calif.,  about 
100  miles.     J.   F.  Reddy,  Grants   Pass,  is  interested. 

.Vlameda.  Calif. — D.  J.  Hanlon  is  contemplating  spending 
between  $70,000  and  $80,000  for  the  construction  of  a  marine 
railway  on  the  property  adjoining  the  shipbuilding  plant  of 
the    United    Engineering   Co. 

Fresno.  Calif. — Preparations  are  being  made  by  the  A'isalta 
Electric  R.R.  Co.  for  the  extension  of  its  line  from  Orosi  to 
Fresno.      J'.    W.   Webster,    Fresno,   is   Gen.    Mgr. 

Huntington  Park,  Calif. — The  Board  of  Trustees  has 
granted  a  franchise  to  Victor  G.  Kletnberger  to  construct  and 
optrates    an    electric    railway    in    Huntington    Park. 

+Lu8    .Angeles.    Cnllf We    are    otriclally    advised    that    the 

contract  for  furnishing  materia's  and  for  constructing  an 
electric  street  railway  on  San  Pe.lro  .St..  from  Aliso  to  Ninth 
St.,  has  been  awarded  bv  the  city  to  the  PACIFIC  ELECTRIC 
RY.  CO..  at  $246,575.  Bids  were  received  by  H.  B.  Ferris, 
Secy.  Bd.  of   Pub.   Wks.,    Jan.   10.     Noted  Jan.   9. 

Orange,  Calif. — The  Pacific  Electric  Ry.  Co.  has  been 
granted  a  50-year  franchise  to  construct  and  operate  an  elec- 
tric railroad  over  and  along  certain  highways  in  Orange.  J. 
McMillan,   Los  Angeles.    Is  Gen.   Mgr. 

San  LuIm  Potual,  Mex. — The  local  street  railway  systems 
in  the  cities  of  San  Luis  Potosi,  Leon.  Guanajuato,  Torreon 
and  Tampico.  have  been  acquired  by  Hoogwhinkel,  Anthony. 
Brown  &  Co..  London.  England.  The  new  owners  contemplate 
the   reconstruction   of   all   the   lines. 

nrandon,  Mnn. — The  City  Council  has  applied  to  the  Mani- 
toba Legislature  for  permissiim  to  construct  an  electric 
railway  to  connect  Brandon  with  surrounding  towns.  R.  E. 
Speakm.-in  Is  City  Engr. 

LIGHT,    HB.VT   AXD   POWER 

Rocbrstrr.  X.  H.— The  City  Council  has 
mittee  to  Investigate  and  make  a  report  m 
Installing   a    municipal    electric-light    plant. 

Xenfane.  VI. — Albert  Phillips  will  install  an  electrlc-llght 
plant    in    Newfane    if   sutflcient    patronage    Is   assured. 

nnston,  Masa. — The  installation  of  a  new  lighting  system 
on  Broadway  In  South  Boston.  Is  being  considered  bv  the 
South   Boston  Citizens'   Association.      Estimated  cost  $15,000 

+  Mlllbury,  Mass. — The  Worcester  Consolidated  St.  Ry.  Co. 
has  awarded  the  c-intract  for  the  Installation  of  a  steam 
economizer  In  the  Mlllbury  power  plant,  to  the  GENERAL 
ELECTRIC  CO..   Schenectady,   N.    V.,   at   $20,000. 

Providence,  R.  I. — Plans  are  being  prepared  by  the  Elec- 
trical and  Gas  Engineer  for  the  installation  of  4000  new 
ornamental    lamps    for   street-lighting    purposes. 

+Xrn'  lirltaln.  Conn.— The  New  Britain  Gas  Light  Co.  has 
awarded  the  contract  for  the  construction  of  a  gas  purifying 
plant  In  connection  with  Its  present  plant,  to  JOHN  W, 
ALLEN  &   SON.      Noted   Dec.    J 9. 

+Wa(erl»ury,  Conn. — The  .\inerican  Brass  Co.  has  awarded 
the  geiieiiil  contract  for  the  construetlon  of  a  power  plant 
at  Its  waterbury  branch,  to  CIIATFIELD  &  CHATFIELD, 
INC,   <H    Benedict    St,,    Waterbury.      Noted   Oct.   10. 

+Frep|>nr«,  (L.  I.)  X.  Y. — The  contract  for  tho  Improve- 
ment and  extension  of  the  municipal  electrlc-llght  plant  has 
been  awarded  by  the  Village  Board  of  Trustees,  to  WIL- 
LIAM M  SHEEJIAN  &  CO..  114  Liberty  St.,  New  York,  N.  Y,. 
at  $17,970, 

Mnrnlbnn.  X.  Y. — The  Municipal  Water  and  Light  Coni- 
mlMsliinerH  are  considering  plans  for  the  Installation  of  new 
equtpini'iil    In    the   municipal    ili'clrlc-llght   plant, 

Xrw  York,  X.  Y. — Bids  will  In-  n-celved  bv  George  Mc- 
Anenv.  Pres,  Hero,  of  .Manhattan,  until  2  p.m.  Feb.  10,  for  the 
Innlallatlon  of  the  heating  and  ventilating  syHlems,  using  the 
various  lypes  of  boilers  Biieellled.  and  all  work  Incidental 
thi-r.-lo.  In  the  chlldrens'' court  liiillding,  to  be  located  at  137 
to   li;i   East   2Zd  Ut.,  Boro.  of  .Manhattan. 
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liriMiHiionil.  Cdiiir.  of  I'lib.  CharltlcH,  until  aiHOu.in..  Pi'b.  B. 
Iipi-  piDvldliiK  iill  thi'  liibor  and  nuitirlalH  rcqulifd  for  the 
liiaptitloii  and  iiialntiiiance  of  i-lcctrk-al  apparatus  In  thij 
Horos.  of  Manhattan,  The  Bronx,  Brooklyn,  Queens  and 
JJkhniond. 

KorhrNtiT,  ]V.  Y.— The  Clark  Paper  Mtg.  Co.  will  construct 
a  new  power  plant  In  connection  with  ItH  establishment  on 
Uewey  Ave.,  Rochester.      F.   .\.    Brockett  Is  Arch. 

Sornnton,  IVnii. — The  ScrantoM  Electric  Co.  is  maklne 
preliminary  arrangements  for  the  construction  of  a  three- 
story  boiler  house.  Duncan  T.  Campbell,  Scranton,  Is 
C.en.    Mmr. 

+St.  ChnrleM,  Vn. — The  Bewley-Darst  Coal  Co.  has  awarded 
the  contract  for  the  construction  of  an  electric-power  plant 
and  alioul  nn  miles  of  transnil.s.slon  lines  to  the  RI.,ECTRIC 
TRAN.SMI.S.SION  CO.,  at  about  $3(10.000.     Noted  Sept.  26. 

HiintinKrton,  AV.  Va. — The  Tri-State  Power  &  Milling  Co., 
recently  orfjanized.  proposes  to  construct  a  hydro-electric 
plant  capalile  of  supplyinpr  electricity  in  West  VirBinla.  Ken- 
tucky and  Ohio.  R.  W.  Kline,  Salem,  Va.,  H.  M.  Fox,  Roanoke, 
Va.,  and  A.    IJ.   Buxh,  Huntington,  are   Interested. 

Kllxnlieth  City,  N.  C. — The  city  Is  making  arrangements 
for  the  construction  of  a  municipal  electric-light  and  water 
plant. 

Wnvelnnil,  MImh. — At  a  recent  meeting  of  the  Board  of 
Aldermen.  It  was  decided  to  install  an  ornamental  street- 
lighting  system   throughout  the  city. 

+DonnldHonvlIle,  La — The  l^ight  and  Water  Commission 
has  awarded  the  contract  for  the  construction  of  a  new  power 
plant  to  R.  L.  STEWART,  Donaldsonville,  at  $8000.  Noted 
Aug'.    22. 

Lafnyette,  La. — Plans  are  being  prepared  for  the  install- 
ation of  new  equipment  in  the  municipal  electric-light  plant 
and  for  changing  the  system  from  direct  to  alternating  cur- 
rent.     E.stimated    co.st,    $40,000. 

IlrlHtol,  Tenn. — A  company  is  being  organized  under  the 
name  of  the  Electric  Transmission  Co.  for  the  purpose  of 
constructing  an  electric-power  plant  near  Bristol.  Estimated 
cost,  $2,000,000.     B.  L.  Dulvaney  is  interested. 

Hunlap,  Tenn. — The  city  is  considering  the  Installation  of 
a  municipal   electric-light   plant. 

Vine  Grove,  Ky. — Bids  will  soon  be  received  by  W.  A. 
Burkhart  for  the  construction  of  an  electric-light  plant 
which  he  proposes  to  erect  at  Vine  Grove. 

Cincinnati.  Ohio. — Plans  are  being  prepared  b.v  Stewart 
&  Stewart  Archs.,  for  the  construction  of  an  electric-light 
and  power  plant  for  the  Kentucky  Motor  Sales  Co.  Esti- 
mated cost,    $30,000. 

Cincinnati,  Ohio — Press  reports  state  that  the  Union  Gas  & 
Electric  Co.  contemplates  the  construction  of  a  new  generat- 
ing plant,  to  take  the  place  of  the  Plum  St.  plant.  Estimated 
cost,   $2,500,000.     James  C.    Ernst  is  Vice-Pres. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Springborn, 
Dir.  of  Pub.  Serv.,  until  noon,  Jan,  31,  tor  furnishing  and  erect- 
ing the  structural  work  for  the  municipal  electric-light  plant. 

CoNhopton,  Ohio — The  Coshocton  Light  &  Heating  Co.  has 
decided  to  ccmstruct  an  extensive  addition  to  its  power  plant, 
to  cost  $60,000.     S.  E.  Holderman,  Coshocton,  is  Supt. 

Richmond,  Ind. — It  has  been  decided  by  the  Board  of 
Public  Works  to  expend  $65,000  for  the  improvement  of  the 
municipal  electric-light  plant.  The  work  includes  the  in- 
stallation of  ne^v  equipment. 

Frankfort,  Mieh. — We  are  officially  advised  that  bids  will 
soon  be  received  by  the  Benzie  County  Power  Co.  fo-  the  con- 
struction of  a  hvdro-electric  plant  near  Frankfort.  S.  B.  ■«  ig- 
glns,   269    Engineering  Bldg.,   Ann   Arbor,   is  Consult.    Engr. 

Bryant.  III. — A  franchise  has  been  granted  by  the  Vil- 
lage Board  to  the  Canton  Gas  &  Light  Co.  to  construct  and 
operate  an  electric-light  system  in  Bryan.  E.  H.  Negley, 
Canton,  111.,  is  Mgr. 

Galva,  III. — The  construction  of  an  electric-light  plant  in 
Galva  is  contemplated  bv  the  Hayes  Pump  &  Corn  Planter 
Co.     The  proposition  is  being  considered   by  the  City  Council. 

ThomaHhoro,  III. — The  installation  of  an  electric-light  sys- 
tem  is  contemplated  by  the  Village   Board. 

TuHcola.  III. — The  County  Council  will  hold  a  meeting  to 
discuss  the  installation  of  a  county  electric-light  plant  to 
supply  electricitv  for  county  buildings.  Fred  C.  Rahn  is 
Chn.   of   Bd.   of  County   Supervisors. 

.\mes,  Iowa — At  an  election  to  be  held  Feb.  10  the  citizens 
will  vote  on  the  proposition  to  issue  $25,000  of  bonds  for  the 
construction   of   a  municipal   electric-light   plant. 

Iowa  Falls,  Iowa — The  Iowa  River  Light  &  Power  Co. 
has  received  an  extension  of  time  on  its  franchise  for  the 
construction  of  an  electric-light  plant  at  Iowa   Falls. 

Sioux  City,  Iowa — Bids  will  soon  be  received  by  the  city 
for  the  installation  of  new  equipment  in  the  municipal  elec- 
tric-light plant. 

Argyle,  Minn. — The  installation  of  an  ornamental  street- 
lighting  system  in  Argyle  is  being  agitated  by  the  Business 
Men's   Association. 

AVextbroolc,  Minn. — L.  P.  Pederson  and  Bert  Milligan  are 
interested  in  the  installation  of  an  electric-light  plant  in 
Westbrook. 

Fort  Seott,  Kan. — The  Citv  Council  is  considering  plana 
for   the   construction   of   a   municipal   electric-light   plant. 

ParHonx,  Kan. — An  election  will  be  held  Feb.  11  to  vote 
on  the  proposition  to  issue  $75,000  in  bonds  for  the  con- 
struction  of  a  municipal   electric-light   plant. 

Devil's  Lake,  N.  D. — Bids  will  be  received  by  the  city 
until  Feb.  10  for  the  installation  of  an  ornamental  street- 
lighting  system. 

Kansas  City.  Mo. — The  proposition  to  issue  bonds  for  the 
construction  of  a  municipal  electric-light  plant  Is  under 
(■(^nsideration. 


DallMH.  Tex. — The   City   CommlHBlon    will    Kubmlt    to   ii    < 
of   the   elllzenH  at   itn   ele<'llon    to   he   held   III    April,    the  pn 

Hltlon    to    Install    a    miinlcl .     '. 

Leon  M.  Taylor,  City  Kntfr. 

(■reenvllle.  Tex. — Thi*  local  khh  plant  hiiH  been  purchaMeil 
by  J.  H.  Culllnane,  of  St.  I.imiIh,  Mo.  The  new  owm-r  plana  to 
enlarge  the  plant  and  extend  the  diHtrlbutInK  Mystem. 

CuHhlntc,  Okln. — The  (.'ushlnK  Electric  LiKht  &  Power  Go. 
1h  making  arraiigementH  for  the  construetlon  of  an  electrlc- 
llght  plant  to  furnish  electricity  to  (Pushing  and  Kartleii- 
vllle.      II.   Askin    is   In   charge   of  Ihi-    work.      .Noted   Jan.   ». 

HInlon,  Itkln.— Bonds  for  110,000  have  bi-en  voti-d  for  tho 
purpoHi'    of    liiHliiillnK   an   eleclrlc-llght   system    In    HInton. 

+Stonennll,  Okla. — The  Town  Council  has  awarded  tho 
contract  for  the  construction  of  an  electrlc-llght  plant  and 
system  to  l,>0.\  A.  TOLHERT,  Ada.  Okl.i.     .Voted  Jan.   16. 

Salt  Lake  «'ity.  Utah — The  Utah  Gas  &  Coke  Co.  contem- 
plates an  I'xpi'iidlture  of  $150,000  for  the  Improvement  of 
its  gas  manufacturing  plant  and  the  laying  of  about  12 
miles  of  new   mains.     J.  C.    D.   Clark   Is  Oen.   Mgr. 

Hooil  Klver,  Ore. — The  Pacific  Power  &  LIkht  Co.  contem- 
plates the  CO  ;structlon  of  a  hydro-electric  plant  at  Hood 
River   to  develop   between    7000-   and    8000-hp. 

Portland,  Ore. — The  Northwestern  Electric  Co.  will  erect 
an  auxiliary  steam  plant  for  the  generation  of  electricity  on 
Albina  Ave.  The  company  will  spend  more  than  a  quarter  of 
a  million  dollars  on  Improvements  in  the  shape  of  substantial 
brick  structures  on  the  property. 

Portland,  Ore. — The  Mayor  Is  agitating  the  construction  of 
a  municipal   electric-light  system. 

Fresno,  Calif. — Plans  are  being  prepared  by  J.  G.  White 
&  Co.,  New  York.  N.  V.,  for  the  construction  of  a  5000-hp. 
hvdro-electric  plant  on  the  Tule  River  for  the  San  Joaquin 
Light  &   Power  Co. 

Lindsay.  Calif. — The  Tulare  County  Power  Co.,  of  Lindsay, 
has  applied  to  the  .State  Railroad  Commission  for  permission 
to  issue  bonds  for  $500,000,  to  be  used  for  further  extensions 
and  development    work. 

LoH  AnKeles,  Calif. — The  Southern  California  Edison  Co. 
will  spend  $2,500,000  for  improvements.  It  will  spend  approx- 
imately $1,500,000  on  its  Longbeach  plant,  and  the  balance 
will  be  used  for  stations  In  Los  Angeles,  construction  of 
new  substations,  enlargement  of  the  distributing  system 
and  general  improvements  throughout  the  entire  system 
W.    A.    Brackenridge,    Los   Angeles,    Is   Gen.    Mgr. 

Newport  lleach,  Calif. — Bids  will  be  received  by  the  city 
until  Feb.  3.  for  the  construction  of  a  municipal  electrlc-llght 
system,   to  cost  about  $25,000. 

Reddingr.  Calif The  Northern  California  Power  Co.  con- 
templates an  expenditure  of  $225,000.  for  constructing  the 
Dry  Burney  Creek  storage  reservoir,  for  doubling  the  capacity 
of  its  power  plant  at  Klliirc  and  for  enlarging  its  South  I'ow 
Creek  power  plant.  The  Dry  Burney  Creek  reservoir  will 
cost  about  $130,000,  the  Kllarc  plant  project,  about  «35,000  and 
the    improvement   at    South    Cow    Creek,    about    $30,000. 

Saeramento.  Calif. — The  Great  Western  Power  Co.  has  ap- 
plied for  permission  to  Issue  $4,000,000  of  bonds  for  the  com- 
pletion of  the  Big  Bend  Power  Dam,  on  the  Feather  River  at 
Big  Meadows. 

San  Franeiseo,  Calif. — The  Pacific  Gas  &  Electric  Co.,  145 
Sutter  St.,  have  taken  out  a  permit  for  the  construction  of 
a  one-storv  steel  frame  and  brick  steam  plant  on  Meacham 
Place.  Estimated  cost.  $15,000.  John  A.  Britton,  San  Fran- 
cisco,   is   Gen.    Mgr. 

St.  Charles,  Man. —  Bids  will  soon  be  received  for  the  con- 
struction  and    equipment    of   a    new   electric-light   plant. 

Moose  Jaw,  Sask. —  Bids  will  be  received  by  A.  W.  May- 
berry.  Ch.  Comr.,  until  Feb.  10.  for  the  installation  of  a  steam 
turbine  and  generator  in   the   municipal  electric-light  plant. 

Duncans,  B.  C. — Dutcher.  DuCane  &  Co..  Rogers  Bldg., 
Vancouver,  have  prepared  plans  for  the  construction  of  a 
hydro-electric  plant   at    Duncans.      Estimated  cost,   $45,000. 

+Kaniloops,  B.  C. — The  city  has  awarded  the  contract  for 
the  construction  of  a  municipal  power  plant  to  C.  C.  MOORE, 
Mutual   Life    Bldg.,    Seattle.    Wash. 

BRIDGES 

Ropkport,  Maine — Bids  are  being  received  by  E.  H.  Pow- 
ers, Chn.  of  Selectmen,  for  furnishing  plans  and  constructing 
a  bridge,  either  girder  or  suspension,  to  have  a  42-ft.  span, 
18  ft.  wide. 

Van  Buren,  Maine — The  Van  Buren  Bridge  Co.  has  applied 
to  the  government  for  permission  to  construct  a  toll  bridge 
over  the  St.  John  River  between  Van  Buren  and  the  parish 
of  St.  Leonard.  The  company  is  capitalized  at  $250,000.  Allan 
E.  Hammond  is  interested. 

+Xew  Bedford,  Mass. — The  contract  to  construct  a  bridge 
across  the  Acushnet  River  between  New  Bedford  and  Fair- 
haven,  has  been  awarded  to  WILLIAM  H.  ELLIS.  18  Tremont 
St.,  Boston,  at  approximately  $25,000.     Noted  Jan.  16. 

South  Xorwalk,  Conn. — It  is  proposed  to  widen  the  Wall 
St.  Bridge  at  an  estimated  cost  of  from  $50,000  to  $100,000. 
Samuel   W.  Hoyt.  Jr.,  is  City  Engr. 

+Albany,  N.  V. — The  contract  to  construct  a  bridge  over 
Great  South  Bay  has  been  awarded  by  the  State  Highway 
Commission,  to  the  OWEGO  BRIDGE  CO.,  Owego,  N.  Y.,  at 
$44,431.      Noted   Sept.    12. 

Herkimer.  >'.  V. — Bids  will  be  received  by  the  Town  Super- 
intendent of  Highways.  German  Flatts,  until  1  p.m..  Feb.  8, 
for  constructing  a  bridge  over  Steele's  Creek,  at  Main  St., 
Ilion,  N.  Y.,  and  a  bridge  over  Pulmer  Creek  on  Main  St., 
Mohawk.  N.  Y.  Plans  were  prepared  by  Wilbur  J.  Watson  & 
Co.,    Consult.    Engrs. 

Oswego.  X.  Y. — Press  reports  state  that  the  Concrete  Steel 
Engineering  Co.,  17  Park  Row,  New  York,  New  York,  is  pre- 
paring plans  for  the  construction  of  a  concrete  and  steel 
bridge  over  the  Oswego  River,  between  Oswego  and  Bolney. 
Estimated   cost,   from   $50,000   to   $75,000. 

+Oeean  City,  ST,  J. — According  to  press  reports,  the  Ocean 
City  .\uto  Bridge  Co.  has  awarded  a  contract  to  the  SUTTON 
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&  CORSON  CO.,  Philadelphia,  and  the  HILL  DREDGING  CO.. 
combined,  to  construct  the  proposed  wooden  bridge  across 
Great  Egg  Harbor  Bav.  between  Ocean  City  and  Somers 
Point.      Contract   price,    $184,663.      Noted   Jan.    23. 

PasKalc,  N.  J. — Garwood  Ferguson,  County  Engr..  has  pre- 
pared a  report  for  the  Board  of  Freeholders,  recommending 
the  construction  of  a  new  bridge  at  the  foot  of  Eighth  fat. 
Estimated  cost,   $55,000. 

ToniM  Rlrrr,  >".  J. — We  are  officially  advised  that  bids  will 
be  received  about  Mar.  15,  by  the  Island  Heights  and  Sea 
Side  Park  Bridge  Co.,  for  the  construction  of  tw-o  timber 
trestles  and  one  earth  fill  across  Barnegat  Bay.  Estimated 
cost.  $S5.000.  Arthur  C.  King.  Toms  River,  is  Consult.  Engi. 
J.   P.   Everham  is  Secy.     Noted  Jan.   9. 

Etna.  Penn. — Bids  will  be  received  by  J.  C.  Armstrong, 
Boro.  Clk..  until  5  p.m..  Feb.  10.  for  furnishing  and  erecting 
a  plate  girder  bridge  with  concrete  abutments,  over  Pine 
Creek,    on    Butler   St. 

.Moranaqua.  Penn. — The  Commissioners  of  Luzerne  County, 
WIIkes-Barre,  Penn..  will  probably  soon  ask  bids  for  the  con- 
struction of  a  relnforced-concrete  bridge  between  Mocanaqua 
and  Shickshinny  Estimated  cost.  $20,000^  Flans  have  been 
prepared  by  Boyle  &  Howell.  Consult.  Engrs.,  Bank  Bldg., 
Kingston,    Penn. 

»»»  Caiitle,  Penn. — The  County  Commissioners  and  the 
city  authorities  contemplate  the  construction  of  a  viaduct  at 
Gardner  Ave.,  to  eliminate  the  grade  crossing  there.  Esti- 
mated  cost,    $200,000. 

PIttiibnrKh.  Penn. — Bids  will  be  received  at  the  office  of 
the  City  Controller  until  10  a.m..  Feb.  3,  for  constructing  the 
concrete  abutments,  piers  and  pedestals  for  the  Bloomfield 
Bridge.  Plans  may  be  obtained  at  the  office  of  the  Depart- 
ment of   Public   Works. 

RldKvray.    Penn Bids    will    be    received    by    G.    F.    Greiner, 

Secy  of  Town  Council,  until  7:30  p.m..  Feb.  10,  for  construct- 
ing a  relnforced-concrete  arch  bridge  over  Elk  Creek  at 
Depot  St.  Plans  and  specifications  are  on  file  at  the  office 
of  F.  W.   Ward,   Boro.   Engr. 

Towanda.  Penn. — Bids  will  be  received  by  the  Commis- 
sioners of  Bradford  County,  until  2  p.m.,  Feb.  20,  for  re- 
building the  bridge  across  the  Susouehanna  River,  at 
Towanda.  consisting  of  four  steel  pans,  220  ft.  each,  with  35- 
ft.  roadwav.  and  sidewalks:  also  the  bridge  across  the  Sus- 
qu<-hanna  ftlver  at  .Athens,  consisting  of  three  steel  spans, 
IHZ  ft.  each,  with  35-ft.  roadway,  and  sidewalks.  Davjd  A. 
Kecfe,  Athens,  is  Ch.  Engr. 

Went  View,  Penn. — See  item  under  Sewers. 

Dover.  Del. — Bids  will  be  received  by  the  Levy  Court  of 
Kent  fountv  until  noon.  Feb.  11.  for  removing  the  Martins 
Bridge  over  "the  Lelpslc  River.     James  T.  Truax  is  Pres. 

\nnnpallH,  Md. — The  city,  county  and  state  officials  plan  to 
construct  a  concrete  bridge  across  the  Severn  River,  to  re- 
place the  county  bridge  and  the  railroad  bridge  now  in  use. 
William    L.    Marcy    Is    Chn,    State    Roads    Com. 

Baltimore,  Md. — The  Pennsylvania  R.R.  Co.  has  asked  per- 
mission to  construct  an  ornamental  concrete  bridge  near 
Western    Cemetery,    over  Gwynn's   Falls. 

Wantalnrton.  D.  C. — The  District  Commissioners  contem- 
plat«-  an  appropriation  of  $60,000  for  installing  a  draw  in  the 
bridge  OV4T  the  Anacostla   River  at  Pennsylvania  Ave. 

Iluntlnicton.  W.  Va. — Press  reports  state  that  plans  are 
und.r  way  and  a  contract  Is  about  to  be  awarded  for  the  con- 
structlon  rif  a  steel  railway  bridge  across  the  Ohio  River, 
and  building  35  miles  of  railroad  to  bo  known  as  the  Hunt- 
ington &  Northern  Ry.,  and  connecting  the  Baltimore  &  Ohio 
R.R.  and  Hamilton  &  Dayton  Ry.  The  estimated  cost  of  the 
work  Is  $3,000,000,  and  the  contract  will  probably  be  awarded 
to  th<-  United  States  Engineering  &  Construction  Co.  Edward 
B.  OarrelMon.   Cincinnati,   Ohio.   Is  Interested. 

Xew  Orleana,  I,a. — Bids  will  be  received  until  Feb.  11, 
by  the  ParlHh  PolUe  Jury  for  the  construction  of  a  steel 
bridge  across  the  Amite  River  at  the  point  known  as  Joors 
Bridge. 

Clarlnnatl.  Ohio — The  Business  Men's  Club  Is  Interested 
with  thi-  Park  Committee  In  securing  the  erection  of  a  new 
bridge  at   the   Eden   Ave.  entrance  to   Eden    Park. 

Darton,    Ohlo^Plans    and    speclflcallons     have     been     com- 

Sleted  for  the  new  conrrete  bridge  over  Mad  River  on  Keowee 
I.,  and  bIdH  will  be  nHked  In  .March.  The  bridge  Is  to  be  a 
three-Mpiin  structure,  235  ft.  long,  and  will  cost  approximately 
180.000.      Oaylord   C.  Cummin   is   City    Engr.      Noted    Nov.    28. 

nrnnner.  Ohio — Bids  will   be  received  about  Mar.   10.  by  the 

■  ■  rH  of  I>i-nance  County  for  the  construction  of  re- 

r.-le   abiitmefils    for   the   Francis   St.    Bridge   at  a 

"1      Th>'  county  will  construct   from  10  lo   15  reln- 

f  .  Ii.    rulvirlH    In    the    spring    at   an    estimated    cost 

.,f    ii:,, I..   $20,000.      II.   T.    Blosser  Is   Chn.      It.    F.    WIsda   Is 

Kngr. 

Toledo,  nlilo— BldM  will  soon  be  asked  by  the  Director  of 
Public  Service  for  the  construction  of  a  bridge  at  Sumner  St. 
There  will  be  two  npnnH  of  100  ft.  each,  concrete  floors  with 
creonole  blocks.  T.  R.  Coswell  Is  Dlr.  O.  W.  Tnwson  Is  City 
Knirr. 

IM^nrrl.vlIle,  III,— Th..  Wiibnsh  R.R.  la  hnvlnfc  plans  pr*. 
''  construfllon  of  a  steel  and  concrete  briilge  at 
I  The   extlmaled   cost   Is   $10,000.      A     O.   Cunnlng- 

I  II   Trust   Bldg.,   HI.    Louis,   Mo.,   Is   the   Ch.    Engr. 

'fTfiprka.  Kan, — Thi-  conlrnel  for  the  construction  of 
brlffg"'  rif  roxK  imirh  Creek,  near  Island  Park,  hus  been  nwar 
ed   to  Ih.-  Tol'EKA    BRIDOK  CO..  nt  $6000, 

Oaiaka.  Hrh. —  IMilx  are  being  received  for  the  rnnstructlnn 
»r  n  sl.il  vhirhi.t  111  H<venth  and  Mimon  Hts..  for  the  ITnlon 
I'acin.-  a  It  '•<.  Tb.-  <'ntlmnted  cost  Ix  $60,000,  R,  L  Hunt- 
ley,  Omiiha,   Is   Ch     Engr, 

Maa  liaaelo,  Tes. — The  plans  nnd  specirienllnns  Hubmltted 
by  r.  M  Davis.  Fori  Worth,  Tex,  for  the  construction  of  a 
now    viaduct    over    Ihi-    North    Concho    River    nt    South    Chad- 


bourne  St.,  San  Angelo,  have  been  accepted  by  the  County 
Commissioners,  It  will  be  about  500  ft.  long  and  will  cost 
approximately    $60,000.      Bids    will    soon    be    asked. 

+  >'orman,  Okla. — The  contract  for  the  construction  of  a 
bridge  over  the  South  Canadian  River,  has  been  awarded  to 
the    KANSAS    CITY    BRIDGE    CO.,    at    $38,000.      Noted    Aug.    8. 

+Ogden,  Utah — We  are  officially  advised  that  the  Ogden  & 
Logan  Rapid  Transit  Co,  has  awarded  the  contract  for  the 
construction  of  five  steel  bridges  on  its  Hermitage-Hunts- 
ville  extension,  to  J.  J.  BURKE  &  CO.,  Salt  Lake  City,  Utah. 
Joseph  A.  West,  Ogden,  is  the  Ch.  Engr.  Joseph  A,  West.  Og- 
den  .is   the   Ch.    Engr.      Noted   Jan.    9. 

Phwnix,  .\riz. — .An  appropriation  of  $70,000  has  been  made 
for  the  construction  of  two  bridges,  one  across  the  Gila 
River  and   the   other  across    the    San   Carlos    River. 

Klamath  Falls,  Ore. — The  Klamath  County  Court  is  con- 
sidering the  construction  of  a  65-ft,  steel  span  bridge  across 
the  Lost  River,  at  a  point  about  12  miles  south  of  Klamath 
Falls.  The  structure  will  replace  the  Wikon  Bridge,  near 
the   Lost    River   division    dam. 

Princeton,  Calif. — The  County  Supervisors  plan  to  build  a 
bridge  across  the  Sacramento  River  at  Princeton.  The  esti- 
mated   cost    is   $90,000. 

Redding,  Calif, — The  City  Trustees  and  the  State  Engineer 
have  selected  the  site  and  have  made  arrangements  to  call  for 
plans  and  specifications  for  the  construction  of  a  highway 
bridge  over  the  Sacramento  River  at  Redding.     Noted  Jan.  16. 

■Willows,  Cnllf. — Plans  have  been  submitted  to  the  Super- 
visors for  the  construction  of  six  new  county  bridges,  three 
south  of  Willows  and  three  in  Newville  County.  A  bond 
issue  for  $450,000  was  voted  last  year  for  the  purpose,  L.  C. 
Stiles  is   the   County   Engr, 

W.\TER    SUPPLY — IRRIGATION 

.\uhurn,  Maine — The  Water  Department  contemplates  an 
expenditure  of  $10,000  for  improving  the  water  system.  The 
work   will   be   done   by   day   labor.      F.    G.   Bisbee    is  City    Engr. 

Blandford,  mass, — It  is  proposed  to  establish  a  reservoir  on 
Prospect  Hill,  to  be  supplied  by  water  from  the  Mountain 
View    Reservoir.      H,    K,    Herrick.    Blandford,    is    interested. 

Boston,  Mass, — Bids  will  be  received  by  J.  Edward  Mullen, 
Supt.  of  Supplies,  until  Feb.  4,  for  furnishing  about  100.000 
lb.  Type  No.  1,  and  about  1,270.000  lb.  Type  No.  2  c.-i.  special 
castings,  and  642  6-  to  16-ln.  valves,  for  the  high-pressure 
fire  service. 

Boston,  Alass. — The  Fire  Commissioner  has  recommended 
the  extension  of  the  high-pressure  water  mains  through 
Massachusetts  Ave.,  to  give  fire  protection  to  the  City  Hos- 
pital. 

rhntham,  N,  Y, — According  to  press  reports,  the  village  has 
voted  to  purchase  the  plant  of  the  Chatham  Water  Works  Co., 
for  $90,000.     Noted  Dec,  5. 

Cortland,  N.  Y. — The  Board  of  Public  Works  has  plans  un- 
der preparation  for  the  construction  of  a  pump  house  and  the 
Installation  of  the  necessary  equipment,  also  for  laying  about 
1000   ft.  of  16-in,  water  main,      E,   L.   Becker  is  Supt. 

New  York,  N,  Y. — We  are  officially  advised  that  bids  for 
constructing  the  Jerome  Park  filtirs.  Roroughs  of  Manhattan 
and  Bronx,  were  received  t>y  Henry  S,  Thompson.  Comr,  Water 
Supply.  Gas  and  Electricity.  Jan,  23,  as  follows:  Keystone 
State  Construction  Co,,  Pennsylvania  Bldg.,  Philadelphia, 
Penn.,  $5,139,015:  Oscar  Daniels  Co..  3S  Park  Row,  New  York. 
N,  Y.,  $6,160,410:  T.  A.  Glllespii-  Co,,  50  Church  St.,  New  York, 
N,  Y.,  $6,752,500:  E,  E.  Smith  Co..  71  Broadway,  New  York. 
N.  Y.,  $6,619,960:  Luke  A.  Burke  Sons  Co,,  25  XWst  42d  St., 
New  York.  N.  Y..  $5,672,145:  Carter  Construction  Co,,  42  Broad- 
way, New  York.  N.  Y..  $5,885,875:  Cogan  .<t  Co.,  280  Broadway, 
New  York.  N.  Y.,  $5,934,955:  Booth  &  Fllnn,  1942  Forbes  St., 
Pittsburgh.  Penn.,  $6,094,855:  Mc..\rthuj-  Bros.  Co.-Mason 
Hangers  Co.,  11  Pine  St.,  New  York.  N.  Y.,  $5,783,170.  Noted 
Jan.   16. 

New  York,  N.  Y. — Bids  will  be  received  bv  Henry  S. 
Thompson.  Comr.  AVater  Supply,  C.na  and  Electricity,  until  2 
p.m..  Feb,  3,  for  furnishing  and  dillvering  c.-l.  pipe,  special 
castings,  valves  and  double   nozzle   firi'   hydrants. 

Bids  win  be  received  by  the  Board  of  Water  Supply  until 
11  a.m..  Fib.  IS.  for  furnishing  and  delivering  bronze  shaft 
caps  and  appurtenances  for  the  city  tunnel  of  the  CatsklH 
Aqueduct,   In  New  York  City.      Charles  Strauss   Is   Pres. 

Bids  will  be  received  by  Henry  S,  Thompson.  Comr.  Water 
Supply,  Gas  and  Electricity,  until  2  p.m..  Feb,  C,  for  fur- 
nishing and  delivering  c-l.  special  castings  and  valve  box 
castings.    Boroughs    of   Manhattan    and    The    Bronx. 

+SodaB.  N.  Y The   contract    to   construct   a   water   system 

here  has  been  awarded  to  PISCHETTE  BROS,,  Clyde,  N.  Y.,  at 
$31,238.  Rids  were  opened  bv  the  Water  Commissioners,  Dec. 
27.     W.    A.   Lafler,   Rochester,   la  Consult.    Engr,      Noted   Jan.   9. 

*,\tlnntlr  City.  N.  J. — Bids  will  be  ri'celved  by  the  Boarfl 
of  Commissioners  until  2:30  p,m,,  Feb.  13,  for  laying  a  24-ln. 
and  20-ln.  c.-l.  water  main  In  Arctic  Ave.,  from  .Missouri  Ave. 
to  Maine  Ave.,  with  lateral  mains  on  Intersecting  streets. 
Specifications  are  on  file  nt  Ihi'  office  of  the  Water  Depart- 
ment.    Harry   Bacharach   Is  Comr. 

Hawthorne,  N.  J. — The  Borough  Council  has  applied  to  the 
Stale  Water  Supply  Commission  for  permission  to  Install  a 
water   svMlem,      Noted   Jan.    23. 


rd- 


Munhnll.    Penn. — Bids    will     he     received     1>' 
i-tary    until    8    p,m,.    Fid),    4,    for   laying 


Borough 

_.  ,-l.    water 

main  In  Whitnker  Wav,  nnd  furnishing  four  fire  hydrants,  two 
gale  valves  and  one  regulator.  In  accordance  with  plans  nnd 
Rpi'cinentlonH  on  file  with  the  Secretary. 

WIIIInmNport.  Md. — Alfr<d  M,  Quick,  Consult,  Engr,.  Ralll- 
more  Mil  ,  Is  milking  a  preliminary  survey  with  a  view  to  the 
Instnlliitlon  of  n  water  system  hero,     Wllllnm   Stake  Is  Inter- 
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at   ?7417.      Hlds   were  onpncd  Jan.   3.      T'lans   wir^ 
the   I.,<i-te-Maupin    BnnliU'erliitA   Co.,   HuiitliiKloii. 

<innt»iiln,   N.  V. — Thr   owiiiMs  of   the    I.oniv    Mills   will    liiillil 
a  100,0(IO-Bal.  water  tank  to  protect  tho  vUlasu  uiiu    thf   mills 

l.llllnicton,  N.  C\— -Bonds  for  $15,000  wero  voted,  .Ian    16    for 
liistalUnK   water   and   sower   s.vstenis.    Noted    Dec.    26. 

A+Ciiinilt-n.    S.    C According    to    press    reports,  '  the    con- 

raet  to  construct  a  water  sy.slein  and  an  auxiliary  IlKht  plant 
here  has  been  awarded  to  TUCKKK  &  LA.XTofJ,  (Jharfotte, 
N.  C.  at  $125,000.  Kids  were  op.ii.d  Dec.  19.  Gilbert  C" 
White,  Charlotte,  N.  C,  Is  Consult.   Kngr.     Noted  Novf  21. 

reer,  S.  ('. — An  election  has  been  called  for  Feb  4  to 
on  a  bond  issue  of  $35,000.  for  the  installation  of  i  water 
-       John   D.   Wood  is   Mayor. 


Greer 

vot 

system 
tliiillii 


-The 


,,,  "i^"    contemplates    a    bond    Issue    of 

installing:   water    and    sewer  .systems. 
Hill.   S.   C. — Contracts   for   Installlns   a    water  sys- 


$60,000 
*+R 

tern  here  have  been  awarded  as  follows:  Valve 
R.  D.  WO(il>  &  CO.,  Philadelphia.  Penn..  at  $634:  pine  line  to 
HOWARD  NKELY,  Franklin.  Tenn.,  at  $S700  for  IronV  $570o'for 
wood:  reservoir,  etc.,  to  C.V.SIO  «.•  COTHUAN.  Atlanta  Ga  at 
$23,365.      Bids    were    opened    Jan.    21.      Noted    Dec.    26. 

TallnhnMNee.  Fin. — An  election  will  probablv  be  called 
some  time  in  .\pril  to  vote  on  a  bond  Issue  of  $40,000,  for  ex- 
tending  the    water  system   and  pavinR-  various   streets. 

BlrmlUKham,  Ala. — The  Birmingham  Water  Works  Co.  con- 
templates the  addition  of  eiKht  filtration  tanks  on  Shades 
Mountain.     Each  tank  will  have  a  dally  capacity  of  500,000  sal. 

Lnurel,  MIsx. — We  are  offleially  advised  that  plans  are  be- 
InK  prepared  for  the  extensions  to  the  water  and  sewer  sys- 
tems estimated  to  cost  $45,000.  H.  W.  Bell  is  City  Ener. 
Noted    Dec.    12. 


Covlneton,  Ky. — .\ccordinK  to  press  r( 
$200,000  are  for  sale  here  for  constructing 
South    Covington.      H.    G.    Meiners    is    City    I 


ports,     bonds    for 

water    mains    in 

Ingr.      Noted    Dec. 

LouUvllle.    Ky — Brinlon   B.    Davis,    Consult.    Engr.,    Louis- 
ville,   is   preparing    plans    for    the    construction    of   a    reservoir  ■ 
at  the  county  poor  farm.     Bids  will  probably  soon  be  asked. 

.'Vkron,  Ohio — Bids  will  be  received  bv  the  Board  of  Con- 
trol until  noon.  Jan.  30.  for  furnishing  600  ft.  of  24-ln.  Intake 
pipe,  also  for  furnishing  corporation  and  curb  cocks  and  curb 
boxes.     R.   M.    Pillmore   is   Dir.   Pub.    Ser. 

Columbus,  Ohio — Bids  will  be  received  by  Samuel  A.  Kin- 
near,  Dir.  Pub.  .Ser.,  until  Feb.  4,  for  furnishing  300  valves, 
ranging  from  4  to  20  in.,  1500  =4 -in.  corporation  cocks,  1500 
%1-in.  curb  cocks,  1500  service  boxes,  100,000  lb.  of  pig  lead, 
120.000  lb.  of  lead  pipe,  1500  tons  of  c.-i.  pipe,  and  90  tons  of 
special    castings. 

Frankfort.  Ohio — The  W.  J.  Sherman  Co.,  The  Nasby, 
Toledo,  Ohio,  has  been  retained  to  prepare  plans  for  a  mu- 
nicipal water  system  here.  J.  G.  Bell  Is  Town  Clk.  Noted 
Jan.    9. 

Geneva.  Ohio — Cummings  &  Downer,  Consult.  Engrs., 
Painesville,  Ohio,  are  preparing  plans  for  the  proposed  rein- 
forced-concrete  dam  on  Grand  River.  Estimated  cost.  $10,000. 
J.  R.  Trunkey  is  Mayor.     Noted  Nov.  2S. 

•fShaker  Heights,  Ohio — We  are  officially  advised  that 
contracts  for  constructing  water  mains  and  sewers  were 
awarded  by  the  village,  Feb.  10.  as  follows:  Eight  water  mains 
and  four  sewers,  to  G.  C.  WILHELMI,  Cleveland,  at  $11,991 
and  $6332,  respectively:  one  sewer  and  water  main,  to  W'.  B. 
SMITH.  Cleveland,  at  $3089  and  $1689,  respectively;  four  sew- 
ers, to  O.  P.  &  M.  J.  SWERINGEN,  Cleveland,  at  $17,147. 
Noted  Jan.   23. 

Bloomlneton,  III. — The  City  Council  has  passed  an  ordi- 
nance providing  for  laying  about  two  miles  of  16-  and  20-in. 
c.-i.  water  mains  in  Division,  Seminary  and  NN'ashington  Sts. 
Estimated  cost,  $30,000.  Elmer  Folsom  is  City  Engr.  Noted 
Jan.    23. 

+Chtcago,  III. — A  contract  to  furnish  and  erect  a  15-ton 
Gantry  crane  at  the  Lake  View  Pumping  Station,  has  been 
awarded  to  the  TOLEDO  BRIDGE  &  CRANE  CO.,  Toledo, 
Ohio,  at  $6500. 

+Chloago.  III. — W^e  are  officiallv  advised  that  contracts 
have  been  awarded  to  the  AMERICAN  BRAKE  SHOE  & 
FOUNDRY  CO.,  McCormiek  Bldg..  as  follows:  on  Jan.  17,  fur- 
nishing and  delivering  hydrant  and  stop  valve  castings  to  the 
water-works  shops,  at  $39.85  per  ton:  Jan.  20,  furnishing  and 
delivering  disk  water  meters,   at   $24,910.     Noted  Jan.   16. 

Decntnr.  III. — ^Bids  will  be  received  by  the  City  Council 
until  10  a.m..  Feb.  11,  for  constructing  a  filtration  plant,  ac- 
cording to  plans  and  specifications  prepared  bv  W.  G.  Clark, 
Consult.  Engr.,  Spitzer  Bldg.,  Toledo.  Ohio.  Albert  Leach  is 
City  Clk. 

Jacksonville.  111. — Thomas  Worthington,  B.  Haskell  and  O. 
D.  Bleakley  have  been  granted  authority  by  the  Secretary 
of  State,  to  open  stock  subscriptions  for  the  Jacksonville 
Water  Supply  Co.  The  concern  is  capitalized  at  $35,000.  and 
intends  to  supply  water  to  Jacksonville  and  neighboring 
towns. 

Mnline,  III. — The  city  plans  to  lay  about  ten  miles  of  water 
mains  and  sewers  in  the  territory  east  of  34th  St.  to  the 
city  limits,  and  from  the  river  to  Eleventh  Ave.  Bids  will 
probably  soon  be  asked.  Lyle  Payton  is  City  Engr.  Noted 
Jan.   16. 

AntlKO.    Wis Arthur    M.    Morgan,    111    West    Monroe    St., 

Chicago,  111.,  has  been  retained  by  the  City  Council  to  ap- 
praise the  value  of  the  privately-owned  water  plant.  The 
city  proposes  to  either  purchase  the  present  plant  or  install 
a   new  system.      Noted  Oct.   24. 

Hnd.<ion.  AVIk. — Bids  will  be  received  by  A.  Karras,  Town 
Clk..  until  S  p.m.,  Feb.  3.  for  furnishing  and  delivering  10,000 
ft.   of  I'l-in.   black  standard   pipe,  with   couplings. 

Council  BInfFN,  lonn — Bids  will  probably  soon  be  asked  for 
rellning  three  reservoirs.  The  work  will  involve  about  1200 
cu.yd.  of  reinforced  concrete.  S.  L.  Etnyre  is  Supt.  Water 
Dept. 


Kiinitilli-.  lotvn— The  city  Council  In  plannliiK  lo  r.l.iilld 
111.  .nrli.  wai.i  syMtem.  The  pn-Hent  pliiiil,  InelinllnK  I  wo 
HimpliiK  HlalloriM.  thri'i-  mlleM  of  inuhiH  loniieetlnK  the  dU- 
trlliutlMK  .MyHi.  Ill  with  the  creek  Htiitlon  and  Ih.-  Hlundplp.., 
will  be  iil.aiidoii,<l.  torn  down  or  removed  to  other  loemloiiM. 
at  a  cost  of  approximately  I50.00U. 

PiaKnh.  lona — Hldn  will  be  received  about  Mar.  1.  for 
conHtruetlnK  a  water  uyHtem  here,  i-Hllmaled  to  coHt  IflOOO. 
1  laiiH  were  prepared  by  Ihi-  Alamo  ICuKlne  &  Supply  Co., 
t)miiha.   N.h.      .Noted   Dec.   20. 

Glhhon.  .Minn.— HldM  will  be  received  by  C.  W.  CarUon. 
Village  1  Ik.,  until  7  p.m..  Mar.  3,  for  furnlithlnK  material  ond 
laying  water  mains,  according  to  HpeclllcallonH  on  file  at  the 
olllce   of  the   clerk.      Noted   Jan.   23. 

+  >llnnenpollM,  Minn. —  We  are  ollldallv  advised  that  con- 
traest  havi.  been  iiwarderl  by  the  elly.  as  rr>llows:  3000  tons 
c.-l.  pipe,  U  S.  CA.ST  IKON  PIPE  &  FOUNDRY  CO..  at  »23.!(5 
per  ton.  delivered  f.o.b.  Addyston.  Ohio;  200  hydrants,  to  «,•<.»- 
LUMBIA  IRON  WORK.S  CO..  Chattanooga.  Tenn..  at  $32.85 
1'"  ,V,.'A';'.'.iT'',''.''  C"  ''•  Minneapolis:  200  tons  special  castings, 
to  CROWN  IRON  WORK.S,  Minneapolis,  at  »4a  per  ton.  de- 
livered fob.  Minneapolis;  to  RENSSELAER  MFG.  CO..  Troy, 
N.  Y.,  6-ln.  valves,  $10.65  each.  24-ln.  valves,  $183.40  each, 
f.o.b.  Minneapolis;  to  J.  B.  CLOW  &  SON.  Chicago.  III..  8-ln. 
valves,  $16.70  each.  12-ln.  valves.  $31.50  each,  f.o.b.  Minne- 
apolis. Bids  were  received  Dec.  30.  and  the  contracts  awarded 
Jan.    17.     Noted  Jan.    9. 

Shnkonee,  Minn. —  Bids  will  be  received  until  Feb.  7.  for 
constructing  a  water  system  here,  according  to  plans  pre- 
pared by  the  Oscar  Claussen  Engineering  Co..  St.  Paul.  Minn. 
Estimated  cost,  $6000.  H.  p.  Marx  Is  Chn.  Water  Comn. 
Noted  Jan.    16. 

Frontenar.  Kan. —  Bids  will  be  received  by  the  City  Coun- 
cil at  the  ollice  of  the  City  Clerk  until  7:30  p.m..  Feb.  2.  for 
constructing  a  water  main  on  West  McKay  St..  from  the 
present  terminus  to   the  city    limits. 

+  i>onl|ihan,  Meb. — The  contract  to  construct  a  water  sys- 
i?„"^»,'"'''*'  '"'"  '"■*■"  awarded  to  the  J.  B.  KATZ  CON.STRUC- 
TION  CO..  iimaha.  Neb.,  at  approximately  $15,000.  Bids  were 
opened  by  the  Board  of  Trustees.  Jan.  16.  Charles  F.  Sturte- 
vant,  Holdrege.  Neb.,  Is  Consult.  Engr.     Noted  Jan.  16. 

South  Sioux  tlly  (Sioux  post  office),  Neli. — Plans  are  being 
prepared  for  the  Installation  of  a  water  system  here.  Bonds 
for   $25,000    were    recently   voted. 

Canova.  S.  D. — The  Town  Council  will  probably  soon  call 
an  election  to  vote  on  the  proposition  to  Install  a  water  sys- 
tem  here. 

Drexel,  Mo. — An  election  will  probably  soon  be  called  to 
vote  on  a  bond  Issue  of  $40,000.  for  the  Installation  of  a  water 
system  heiNp.  Preliminary  plans  for  a  system  have  been  com- 
pleted by  E.  T.  Archer  &  Co.,  Consult.  Engrs..  New  England 
Bldg..  Kansas  City,  Mo. 

JeflTerson  City.  Mo — We  are  officially  advised  that  Chester 
&  Fleming,  Consult.  Engrs.,  Pittsburgh,  Penn.,  are  preparing 
plans  and  specifications  for  the  installation  of  new  pumping 
machinery  for  the  water  system  here.  Bids  will  soon  be 
asked  by  the  engineers,  to  be  received  at  their  office  In  the 
Union   Bank    Bldg.,    Pittsburgh. 

Plattshureh.  Mo. — The  town  contemplates  the  Installation 
of  water   and   sewer    systems   estimated   to   cost   $23,000. 

Springfield.  Mo. — The  Springfield  Water  Co.  contemplates 
extending  its  mains  to  Elflndale,  at  a  cost  of  $5000.  R.  L. 
Pate  is  Mgr. 

Crystal  City,  Tex. — Bonds 
the  installation  of  a  water  s 
Mayor.      Noted    Jan.    2. 


for  $14,500   have  been  voted  for 
■  stem  here.     W.  B.   Guilledean  Is 


Houston,  Tex. — The  State  Land  Co..  which  was  recently 
organized  here  with  a  capital  stock  of  $500,000.  will  construct 
a  system  of  irrigation  in  South  Texas.  The  incorporators 
are:     J.   H.   Thompson,   J.   F.   Sadler  and   Jonathan   Lane. 

Lonsvlew,  Tex. — The  city  contemplates  the  installation  of 
a  water  system  to  replace  the  private  plant  now  In  operation. 
An  election  will  probably  soon  be  called  to  vote  on  a  bond 
issue  of  $100,000.     M.   L.   Cunningham   is  City  Atty. 

Malone,  Tex. — According  to  press  reports,  bids  will  be  re- 
ceived by  Clayton  Rogers  until  Feb.  1.  for  extending  the 
water  system.  The  contract  includes  a  power  house,  an  80-ft. 
g.-i.  tower  and  an  SO-ft.  reservoir.  Plans  have  been  prepared 
by  the  McCall-Moore  Engineering  Co.     Noted  Jan.  23. 

Paint  Rock,  Tex. — The  Concho  Waterworks  Co.  will  in- 
stall a  water  plant  and   lay  a  distributing  system    here.  J.    "' 


Norman.   D.   B.   Stone  and  J.  B.   Wade  are   the  stockholde 
the    company 


in 


Pyote,  Tex. — The  Consolidated  Reservoir  Co.  has  taken 
over  the  Grand  Fals  and  Big  Valley  Irrigation  systems  near 
here  and  has  started  the  construction  of  a  water-storage 
reservoir.  The  two  systems  will  be  combined  and  extended 
so  as  to  irrigate  about   80.000  acres  of  land. 

Rockdale,  Tex. — The  City  Council  has  ordered  an  elec- 
tion of  taxpayers  to  be  held  Feb.  25  to  vote  on  the  proposi- 
tion of  issuing  $30,000  of  bonds  for  purchasing  the  privately 
owned  water  plant  and  making  extensions  and  Improve- 
ments. 

San  Angelo,  Tex.— N.  G.  Simpson  is  preparing  to  construct 
?„.,^i'?i''"'  "'  irrigation  near  here  to  water  from  50.000  to 
100.000    acres    of   land. 

San  Antonio,  Tex.— The  City  Council  will  probablv  soon 
call  an  election  to  vote  on  the  question  of  purcha-sihg  the 
plant   of  the   San  Antonio   Water  Supply  Co. 

Guthrie,  Okla. — The  engineers  of  the  Atchison,  Tjpeka  & 
Santa  Ff  R.R.  are  surveying  a  site  one  mile  east  of  Guthrie, 
where  the  company  intends  to  establish  a  reservoir  which 
will   cover    200   acres. 

Guthrie.  Okla. — Bids  will  be  received  bv  C.  S.  Petty.  Secy. 
Park  Comrs..  until  2  p.m..  Feb.  4.  for  drilling  an  artesian 
well,  maximum  depth  3000  ft.     Noted  Jan.   16. 
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^Porcell.  Okla. — A  contract  to  improve  the  water  system 
has  been  awarded  to  W.  J.  KENNEDY.  Oklahoma  City.  Okla., 
at   J23.000. 

+D«nTer,  Colo. — The  contract  to  complete  the  Antero  Irri- 
gation Svstem  has  been  awarded  to  JOSEPH  OSNER.  Denver, 
at  approximately  $100,000.  The  contract  includes  raisine  the 
Antero  dam  6  ft.,  and  repairing  75  miles  of  high-line  ditch. 
and  other  work. 

Drmine.  >".  »•• — The  Rio  Mimbres  Irrigation  Co.  is  prepar- 
ing to  construct  a  system  of  irrigation  on  its  land,  ten  miles 
northwest    of    Deming.      E.    H.    Vickford    is    Mgr. 

Ruprrt.  Idaho — W.  S.  Harer.  Boise.  Idaho,  is  preparing 
plans  for  the  installation  of  a  water  system  here,  estimated  to 
cost  $25,000. 

Fallon,  \er. — It  is  proposed  to  construct  two  additional 
reservoirs  for  the  Truckee-Carson  Project.  A.  Grtflin  is  Dis- 
trict  Mgr.      Noted   Dec.   26. 

Phoenix.  Artii. — The  Southern  Pacific  Co.  is  preparing  to 
develop  a  water  supply,  five  miles  north  of  here.  The  water 
will  be  brought  to  the  shops  of  the  company  through  a  6- 
In.    pipeline. 

Phoenix.  Arlx.— The  Salt  River  Valley  Water  Users'  Asso- 
ciation will  ask  bids  in  about  30  days  for  the  construction 
of  a  relnforced-concrete  conduit,  estimated  to  cost  $73,000. 
Charles  A.  Van  der  Veer,  Water  Users'   Bldg.,  is  interested. 

Tnmon,  Arlx. — We  are  officially  advised  that  the  proposed 
Improvements  to  the  water  system  include  a  4.000.000-gal. 
reservoir,  15.000  ft.  of  12-ln..  and  .SOOO  ft.  of  S-in.  pipe  line, 
five  hvdrants.  and  the  necessary  valves  and  fittings.  The 
work  will  probablv  not  be  started  before  the  summer.  U  .  H. 
Thomson  is  City  Engr.     Noted  Jan.  9. 

CarplntrrlB.  Calif. — .\  company  is  being  organized  by  C. 
B.  Franklin.  W.  E.  Beckstead.  John.  E.  and  B.  Balland.  and 
others,  to  construct  an  irrigation  system  to  irrigate  2000  acres 
of  land.     The  estimated  cost  of  the  system  is  $45,000. 

Daria,  Calif. — R.  T.  Stone.  Davis,  has  been  granted  per- 
mission to  divert  water  from  the  Sacramento  River  at  a 
point  12  mll.-s  below  Sacramento  to  Irrigate  128.000  acres  of 
land.  The  project  will  cost  about  $3,000,000.  It  is  the  plan 
to  convey  water  from  the  river  by  canals  already  construet-d 
to  Kobe,  and  thence  bv  canals  to  be  constructed  to  a  series 
of  lifts   to  a  point  about  two  miles  east  of  Winters.  Calif. 

Lob  .%nBrlrH.  Calif. — Bids  are  being  received  by  F.  G.  Des- 
«ery.  Engr..  for  the  Patterson  Ranch  Co..  In  Ventura  County, 
for  the  construction  of  an  Irrigation  system  on  Tapo  Ranch. 
The  work  will  require  7070  lln.ft.  of  12-ln.  cement  concrete 
pipe.  4440  lln.ft.  of  IS-ln.  c.ment  concrete  pipe,  six  relnforced- 
concrete  box'B.  four  IS-ln.  Keller-Thomason  gate  valves,  five 
12-ln.   Keller-Thomason   gate   valves,  and   7B00   lln.ft.   trench. 

Otia.    Calif Patton     &    I.onglev    Co..     South    Hill    St..    Los 

Angeles,   have   acquired   a    tract    of  land   near  Otis.   Calif.,   and 
will    Install   an    irrigation    system,    to   <  ost   about   $500,000. 

Rrd  Rlnir,  Calif.— The  Antelope  Creek  &  Red  Bluff  Water  Co. 
conteniplati'H  an  expenditure  of  $15,000  for  improving  its 
plant.  Th>-  company  furnishes  water  to  Red  Bluff  and  sur- 
rounding  country. 

Rrd  HInir,  Calif John  O.  Miller,  R.  L.  Douglas  and  Nor- 
man R.  Smith  are  Interested  in  an  irrigation  project  for 
Northern  California.  A  reservoir  will  be  formed  by  a  dam  In 
the  Cottonwood  Creek.  120  ft.  high  and  200  ft.  long,  from 
which  the  water  will  be  conveyed  In  two  flumes  each  6  ft. 
wide    and    4    ft.    deep. 

nirrraidr.  <'allf. —  We  are  officially  advised  that  bonds  for 
II.KiO.OOO  were  voted.  Jan.  14,  for  purchasing  the  three  pri- 
vately owned  water  systems.  It  Is  planned  to  expend  $342.- 
000  for  combining  the  three  present  systems  and  making  ex- 
tensions Into  t»Tritory  not  served  or  Inadequately  served  by 
the  prosent  systems.  A.  P.  Campbell  Is  City  Engr.  William 
U     Pi-ters    is    Mayor.       Noted    Jan.    ». 

Virtorla.  H.  C. —  Bids  will  be  received  bv  W.  Gait.  City  Pur. 
Ag<-nl.  until  F.-b.  10.  for  furnishing  13,000  ft.  of  6-I11.  and  8-in. 
water    pipe. 

Ilrantford,  Onl. — T.  H.  Jones,  city  Engr..  is  preparing  plans 
for    extending     the     wat<'r    system.       Estimated     cost.     $50,000. 
Bids   for  construction    will    soon    be   ask<'d.      .Voted    Jan.    23. 
RAILWAYS 

MKWKRM 

+  Wor4hanp<»n.  Maaa. — The  Sewer  Commissioners  have 
awanl<'d  th<-  lonlract  to  furnish  pipe  used  during  1913,  to 
WALKER    liUOS.   Boston.    Mass.,  at   72%. 

Rrooitlyn,  \.  V. —  Bids  will  be  received  by  Alfred  E.  Steers. 
Pres,  Boro.  Brooklyn,  until  11  a.m..  Feb.  5.  for  furnishing  all 
labor  and  material  required  for  laying  sewers  In  various 
■  treets, 

CooprratoMtD.  \.  Y.— The  Board  of  Village  Trustees  has 
authorized  Charles  8.  I>ee.  Engr.,  to  make  survi-ys  and  map 
out  a  complete  sewer  system  for  the  villagi-.  In  accordance 
with    Ihi-    ri'commendatlons    of    the    Stati-    Hi-alth    Di^parlim-nt. 

*+l.arrhman<.  :«.  V.^Thp  I'ontract  to  .onHtruct  sewers 
hole  bns  b.-in  awarded  to  .MICHAEL  DECICCC),  Ijirchinont, 
at   I2  4.55S.      Bids   were   opened    by   the   Board   of  Trustees,  Jan. 


IS       Nol.fl    I> 


'ili. 


Omwtrmo,  H.  \. — We  are  officially  advised  that  bids  will 
bo  received  at  the  office  of  David  L.  Long.  Mavor.  until  noon. 
Feb.  6.  for  $200,000  sewer  bonds.  I'lans  have  bei'n  lomplet.'d 
for  constructing  sanitary  iinil  slorm  water  si'Wers  on  both 
■Idea  of  lh<'  rlv<-r.  and  two  Hewag"  disposal  plants.  Charles  H. 
Hnyd-r  Is  •Mly   Kngr       .Noiid    l>.c    l!i. 

Wrat  Mow  Vorit.  !«.  J^RIds  will  ho  received  by  James  L 
Wolfe.  Town  cik..  until  H  p.m.,  Feb.  4,  for  constructing  a 
■ewer    In    22d    HI 

CaillaBdalo,  Prna. — Itlda  will  probablv  soon  bi-  asked  for 
Installing  a  siwer  system  here.  Hunt]*  for  $40,000  have 
bc«*ri   Hfdrl    for   this   purpone. 

HradiBK.  iVBB. —  Th<'  Helecl  Council  has  approved  the  ac- 
tion of  the  Common  Council  in  pnaslng  the  $300,000  Nowcr 
loan  bill.  From  lhl«  appropriation  It  !■  planned  to  construct 
■ewer*  In  all  portions  of  the  city  nut  aurvcd  by  the  preaent 
■y*tom.     Noted  Jan.  0. 


AVest  View,  Penn. — According  to  press  reports,  bonds  for 
$70,000  have  been  voted  for  sewer  extensions,  street  improve- 
ment and  bridge  construction.  Howard  Donaldson  is  Boro. 
Clk. 

+PeterMl>urB.  Va. — The  contract  to  furnish  all  pipe  to  be 
used  during  1913  for  extending  the  sewer  system  lias  been 
awarded  to  R.  E.  BRUNET  &  CO.,  Petersburg.  The  pipe  will 
range  in  size  from   6-  to  24-in. 

Iilllington,  N.  C. — See  item  under  Water  Supply — Irriga- 
tion. 

4>Xen'bern,  N.  C. — We  are  officially  advised  that  the  con- 
tract to  construct  about  4000  ft.  of  6-  to  24-in.  sanitary  sew- 
ers has  been  awarded  to  PRANK  HACKNEY.  Newbern.  at 
$5033.  Bids  were  opened  Jan.  7,  bv  F.  T.  Patterson,  City 
Clk.     Noted  Dec.   19. 

+Wllinlngton,  IM.  C. — The  contract  to  construct  about  36 
miles  of  vitrified,  concrete  and  c.i.  sewers,  from  S-  to  24- 
in.  in  diameter,  has  been  awarded  to  M,4RTIN  &  MILLER. 
Passaic,  N.  J.,  at  $134,494.  Bids  were  opened  Jan.  14.  Noted 
Dec.    26. 

Greer,  S.  C. — An  election  has  been  called  for  Feb.  4,  to 
vote  on  a  bond  issue  of  $17,000  for  constructing  a  sewer  sys- 
tem.    John  D.   Wood  is  Mayor. 

Mulllns,  S.  C Press  reports  state  that  the  town  contem- 
plates the  installation  of  a  sewer  and  water  system  esti- 
mated to  cost  $60,000.  An  election  will  soon  be  called  to 
vote  on  a  bond   issue. 

+Spartanburg,     S.     C The     contract     to     construct     sewers 

here  has  been  awarded  to  BERGHAUS 
burg.  S.  C  at  approximately  $20,000. 
Jan.  13.     Noted  Dec.   26. 

+Oeilla,  «;a. — The  contract  to  install  a  sewer  system  here 
has  been  awarded  to  the  J.  B.  McCRARY  CO.,  Atlanta,  Ga., 
at  approximately   $16,000.      Noted   Dec.    12. 

+Spnrtanburg,  S,  C. — We  are  officially  advised  that  the 
contract  to  construct  sewers  here  has  been  awarded  to 
BURGHOUSE  &  FAIREY.  Orangeburg.  S.  C,  at  $20,000.  Bids 
were   opened   Jan.    13.      Noted   Dec.    26. 

Sarasota,  Fla. — The  Board  of  Public  Works  has  sold  bonds 
■  for   $15,000    for   sewer   construction. 

TumpQ,  Fla. — The  Board  of  Public  Works  has  ordered 
plans  and  specifications  prepared  for  storm  sewers  to  drain  a 
section    of    Hyde    Park.      Estimated    cost,    $40,000. 

Laurel,    Miss See    item    under    Water    Supply — Irrigation. 

+»w  OrleanH.  La. — A  contract  to  furnish  and  erect  me- 
chanical draft  apparatus  has  been  awarded  by  the  Sewerage 
and  Water  Board,  to  the  AMERICAN  BLOWER  CO.,  Detroit, 
Mich.,    at    $8260. 

-A+LoulHVllle,  Ky. — The  Board  of  Public  Works  has  award- 
ed the  following  sewer  contracts;  To  L.  R.  FIGG  CO..  Louis- 
ville. Madison.  Green  and  11th  St.  sewers,  $8469,  $7208  and 
$4217,  respectively;  to  L.  W.  HANCOCK.  Louisville.  33d  St. 
sewer.  $12,176;  and  to  EDWARD  R.  L.XRSON.  Louisville.  West 
St.   sewer.    $5096.      Bids    were    opened    Jan.    17.      Noted    Jan.    16. 

Bids  will  be  asked  about  Feb.  IS.  by  the  Board  of  Public 
Works  for  constructing  sewers.  David  R.  Lyman  Is  City 
Kngr. 

.lahlaud,  Ohio — Bids  will  be  received  by  F.  Edwards.  DIr. 
Pub.  Sen,  until  Feb.  1,  for  constructing  the  South  Highland 
relief  sewer.  The  contract  calls  for  3000  ft.  Of  36-In.  brick  or 
segment    block    sewer. 

+nrpnirn,  Ohio — A  contract  to  construct  about  16.500  ft. 
of  sewers  here  has  been  awarded  to  WILLIAM  STR.VCHAN. 
Lancaster.  Ohio,  at  $9963.  Bids  were  opened  Jan.  6.  Noted 
Dec.    19. 

Cellna.  Ohio — The  Village  Council  has  accepted  plans  for 
a  complete  sanitary  and  storm  water  sewer  to  cost  approxi- 
mately $200,000.  W.  J.  Sherman  Co.,  The  Nasby,  Toledo.  Ohio, 
are    Consult.    Engr.      Noted    Jan.    16. 

Clevrland,  Ohio — Bids  will  be  received  at  the  office  of  W. 
J.  Springborn,  Dir.  Pub.  Ser..  until  noon.  Feb.  6.  for  con- 
structing sewers  in  12  streets.  Plans  and  specifications  are 
on  file  at  the  office  of  the  Chief  Engineer.  Room  305,  City 
Hall. 

Linden  Heighta,  Ohio — We  are  ofllcially  advised  that  bids 
win  be  received  by  the  Village  Council  about  Feb.  4,  for  con- 
structing about  four  miles  of  vitrified  pipe  sewers.  D.  A. 
Shade  is  Village  Clk.  R.  K.  Schlafly,  Asst.  Prof.  Civil  Engi- 
neering, Ohio  State   University,  Columbus,   is  interested. 

Lonellvillr,  Ohio — The  Improvement  Committee  of  the 
Village  Council  is  securing  preliminary  estimates  of  the  cost 
of    Installing    storm    and    sanitary    sewer    systems. 

Nevr  Philnilrlphia,  Ohio — Bids  will  be  received  by  the  Di- 
rector of  Piilillc  Service  until  noon,  Jan.  30,  for  furnishing 
material  and  {(instructing  a  storm  sewer.  T.  L.  Aughlnbaugh 
is  Clk. 

Shaker  HrlKhta,  Ohio — See  item  under  Water  Supply — Ir- 
rigation. 

Troy,    Ohio — Resolutions    have    been    adopted    by    the    Cit> 
Council  declaring   It   necessai 
nd  Er 

YounKatown,  Ohio — Bids  will  be  received  by  the  Director 
of  I'ublic  Servlci-  until  Fi-b.  G,  for  constructing  sewers  In 
portions  of  lilainc  Ave..  Morgan  and  Empire  Sts.,  and  the 
Brier    mil    District.      W.    H.    Mc.MlllIn    Is    Clk. 

AndrrNon,  ind. —  Plans  and  specifications  have  been 
ordered,  and  bids  will  probably  soon  be  asked  for  making 
the  flreen  Branch  drain  a  closed  sewer.  Estimated  cost, 
$600,000. 

HloomiDBdnlr.  Ind. — The  Board  of  Public  Works  has 
adopted  resolutions  for  the  construction  of  two  sanitary  sew- 
ers, about  25,000  ft.  long.  Plans  have  been  prepared  by  Frank 
M.    Randall,    City    Engr. 

iSvanavillp,  Ind.— The  Board  of  Public  Works  has  passed 
a  resolulion  for  constructing  a  sewer  In  Oregon  St..  and  for 
opening    Sixth    Ut,      Bstlmotud    cost,    $8000, 
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l''.N<'iiiiiilin.  MIrh. — The  proposition  to  Ishuo  tionclH  for  $117,- 
0110  for  the  Installation  of  a  compIott>  nanltary  sowor  nyHtom 
and  a  sewaKt'  disposal  plant  was  defeated  at  the  ohictlon. 
•Ian.    20.      Noted   Jan.    9. 

De  Knlb,  III. —  We  are  ofllclally  advised  that  bids  will 
probably  be  asked  In  the  early  spring  for  eonstruetlntf  about 
li;  miles  of  vltrltU'd  pipe  sewer,  from  S  to  2i  In.,  and  a  sew- 
aKe  disposal  plant.  Estimated  eost.  $1!>0.I)00.  A.  R.  Russell 
Is  City    HnKr.      Noted   Jan.    S. 

EnNt  DniiiU'e,  III. — The  Vlllane  Board  eontemplates  the  In- 
stallation  of  a  sewer  system,    estimated   to  cost   $18,000. 

Mollne.  III. — See   Item   under   Water  Supply — IrrlBatlon. 

HIpon.  WlH. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  Mar.  1,  for  constructing  3300  ft.  of  sewers.  J.  W. 
Pierce  is  City  Clk. 

Sibley,  lown — Preliminary  plans  have  been  submitted  to 
the  Town  Council  for  a  complete  sewer  system,  estimated  to 
cost  $22,000. 

MInneiipollN.  Minn. — We  are  offlcially  .Idvlsed  that  bids 
will  be  received  by  the  city  until  Feb.  4,  for  furnishing  sewer 
brick,  vitrified  clay  pipe,  vitrified  paving  brlcl?  and  special 
castings.  K.  E.  Alexander  is  Pur.  Agt.  Ellis  R.  Uutton  Is 
Asst.  City  Engr. 

Shakopee.  Minn. — We  are  offlcially  advised  that  bids  will 
be  received  at  the  office  of  C.  Theodore  Weiland.  Jr.,  Cltv 
Clk.,  until  8  p.m..  Feb.  7.  for  constructing  a  sanitary  outlet 
sewer,  extensions  to  the  sanitary  sewer  system  and  exten- 
sions to  the  water  system.  Plans  and  specifications  are  on 
file  at  the  ofTice  of  the  City  Clerk,  and  at  the  office  of  the 
Claussen  Engineering  Co.,  American  Bank  Bldg.,  St.  Paul, 
Minn.      Noted   Jan.    9. 

+VnteM  Center,  Kiin. — The  contract  to  construct  a  sewer 
system  and  a  sewage  disposal  plant  here  has  been  awarded 
to  the  INTER-MOUNTAIN  BRIDGE  &  CONSTRUCTION  CO.. 
Tecumseh.  Nib.,  at  approximately  $74,295.  Bids  were  opened 
Jan.  14.  Worley  &  Black,  Reliance  Bldg.,  Kansas  City,  Mo., 
are  Consult.   Engrs.     Noted   Jan.   2. 

+L,lvlneMton,  Mont. — A  contract  to  construct  a  sewer  from 
Main  to  Second  St..  has  been  awarded  to  LINDSTROM  & 
OREN,    Billings,    Mont.,    at   approximately    $59,600. 

MlHMonIa,  Mont. — We  are  officially  advised  that  the  propo- 
sition to  install  a  sanitary  sewer  system  in  South  Missoula, 
was   defeated  at  a   recent  election.     Noted  Jan.    9. 

riiittNliurg:,  Mo, — See  item  under  Water  Supply — Irriga- 
tion. 

Mnplewood,  Mo, — According  to  press  reports,  bids  will  be 
received  by  the  City  Council  until  Feb.  11,  for  constructing 
sewers  in  Manchester  Ave.,  between  Big  Bend  Road  and  the 
cltv  limits  of  St.  Louis.  Estimated  cost,  $15,000.  Noted 
Jan.    9. 

Rlcbmond,  Mo, — We  are  offlcially  advised  that  bids  will 
probably  be  asked  about  Feb.  15,  for  constructing  the  pro- 
posed sewers  here,  according  to  plans  and  specifications  pre- 
pared bv  Worlev  &  Black,  Consult.  Engrs..  Kansas  City,  Mo. 
R.    E.    B'rown    is    City    Clk.      Noted    incorrectly,    Jan.    16. 

St,  Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Improvements  until  noon,  Feb.  4.  for  Letting  No.  10.788, 
constructing  sewers  in  Harlem  Creek  Sewer  District  No.  9. 
and  Letting  No.  10,789,  constructing  sewers  in  Dale  Ave., 
Sewer  District  No.  2.  The  contract  calls  for  laying  about 
12,500  ft.  of  12-  to  27-in.  vitrified  clay  pipe  sewers.  Maxime 
Reber   is   Pres. 

We  are  officially  advised  that  bids  will  be  received  until 
noon,  Feb.  IS.  for  "constructing  the  Rocky  Branch  Joint  Dis- 
trict Sewer.  The  bids  received  on  this  contract,  Jan.  7. 
were  rejected.  Plans,  specifications  and  form  of  contract 
may  be  obtained  at  the  office  of  the  Board  of  Public  Im- 
provements, and  at  the  office  of  C.  E.  Moreno,  Sewer  Comr. 
Noted    Jan.    2. 

+  Hauston,  Tex. — The  City  Council  has  awarded  the  con- 
tract for  constructing  storm  sewers  in  the  Fourth  Ward  to 
HORTON  &  HORTON.  Houston,  at  $269,720.  Bids  were  re- 
ceived Jan.   13.      Noted  Jan.    2. 

Henryettn,  Okla. — The  City  Council  is  making  arrange- 
ments for  the  installation  of  a  sewer  system  to  cost  about 
$25,000.     An  election  will  soon  be  called  to  vote  on  bonds. 

Tulsa,  Okla, — The  City  Commissioners  have  accepted  vhe 
report  of  T.  C.  Hughes,  City  Engr.,  recommending  the  con- 
struction of  a  storm  sewer  to  care  for  the  water  in  the  ravine 
In  the  Hackathorn  Addition. 

liOveland,  Colo. — The  Citv  Council  has  approved  the  plans 
and  specifications  prepared  by  A.  E.  Sprague.  City  Eng.-.,  f  >r 
the   new   sewer   district   in    the   McKee   Addition. 

Kelloee,  Idabo — C.  H.  Green  &  Co.,  Consult.  Engrs..  Spo- 
kane, Wash.,  are  preparing  plans  and  specifications  lor  tho 
construction  of  a  sewer  system  here. 

IliHbee.  .Vrli!. — The  Citv  Council  contemplates  extending 
the  sewer  system  up  Tombstone  Canyon.  Estimated  cost, 
$15,000. 

.VIbamlira,  Calif. — The  Board  of  Trustees  received  on  Jan. 
IS.  the  following  bids  for  the  construction  of  storm  sewers: 
Andrew  Hallowav.  Pasadena,  $23,000;  John  Radich,  Los  An- 
geles,  $32,400.      Noted  Jan.   16. 

+  Baker><fl<'ld,  Calif. — The  contract  for  the  construction  of 
a  sewer  system  in  Bakersfield.  has  been  awarded  to  1.  J. 
SHEA,  1800  South  Oxford  St..  Los  .\ngeles.  at  $lii.369.  Bids 
were  received  Jan.  6,  by  the  Board  of  Trustees.  Noted  Dec.  12. 

Berkeley,  Calif. — Plans  have  been  prepared  by  J.  J.  Jessup, 
City  Engr.,  for  the  construction  of  a  sewer  system.  Estimated 
cost.   $475,000. 

Cirldley,  Calif, — Plans  have  been  prepared  by  the  City  En- 
gineer for  the  installation  of  a  sewer  system.     Noted  Dec.  19. 

+I.OS    Angeles,    Calif The    contract     for     constructing     a 

sewer  in  Santa  Cruz  St..  between  Pacific  and  Grand  Ayes.,  has 
been  awarded  to  JOHN  BALCH,  606  West  54th  St.,  Los  An- 
geles, at  $33,983.     Noted  Jan.  23. 


Pnandenn,  Cnllf. — The  City  Council  huH  ordered  the  con- 
Htructliiii    of   a   Hlorm   drain    on    the   euHt   »lde,      ICiitlmnled   co»t. 

$SB,0(IO.      J.   S.    Van   Driiuni    Im   City    EnKr. 

Santa  Monien,  Calif.— HldH  will  be  received  by  MaJ.  IC.  E. 
Moore,  for  the  liiNlallatlon  of  u  Hewage-dliipoaal  plant  at  tho 
National  Soldiers  Home.  KHilmated  cent,  120,000.  Noted 
Jan.    2. 

STRIOIOT.H    A.VD    nOADB 

i'rovlilenc).,  11.  I.— liIdH  will  be  n-eelved  until  2  p.m.,  Feb. 
3,  by  the  Hoard  of  Contract  and  Supply  ^or  furnishing  and 
delivering  300.000  Improved  granite  paving  bloekH,  250.000 
ordinary  granite  paving  blocks  and  10,000  lln.ft.  Rtralght 
gianite  curbing.  Joseph  II.  Oulner  is  Mayor  and  Chn.  of  the 
Com. 

New  York,  M.  Y. — Bldg  will  be  received  until  2  p.m.,  Feb. 
5,  by  the  President  of  the  Borough  of  Manhattan  for  repair- 
ing sheet  asphalt  pavements  In  Section  No.  3  of  the  Boro", 
bounded  by  42d  St..  North  River,  72d  St.  and  East  River  dur- 
ing  1913.     <5eorge   McAneny  is   Pres. 

Bids  will  be  recidved  until  10:30  a.m.,  Feb.  4,  by  the  Fire 
Commissioner,  157-159  East  67lh  St..  for  repairing  asphalt 
floors  in  (luarters  of  the  various  companies  In  the  BoroughR 
of  Manhattan,  the  Bronx,  Rlehmonil,  Brooklyn  and  Queens. 
Joseph   Johnson   is  Comr. 

(Horo.  the  Bronx)— Bids  will  be  received  until  10:30  a.m.. 
Feb.  6,  by  the  President  of  the  Boro.  Municipal  Bldg.,  177lh 
St.  and  Third  Ave.,  for  repairing  asphalt  block  paving  and 
setting  curb  where  necessary  during  1913.  Cyrus  C.  Miller 
Is    Pres. 

WeMt   View,  I'enn. — See  Item   under  Sewers. 

+Spartanl>uriir.  S,  C, — We  are  officially  advised  that  a  con- 
tract has  been  awarded  to  ROSE  &  KERLIN,  Atlanta,  Ga..  at 
about  $35,000,  for  the  construction  of  concrete  sidewalks  at 
S3c.   per  so. yd. 

Bids  will  be  received  until  4  p.m.,  Feb.  3,  by  the  Superin- 
tendent of  Streets  and  Sewers  for  paving  various  streets 
at  an  estimated  cost  of  $60,000.  J.  H.  Shores  Is  Supt  Noted 
Jan.    2. 

Tupelo,  MImh. — We  are  offlcially  advised  that  bids  will  be 
received  until  Feb.  3,  by  the  Good  Roads  Commission  of  Lee 
County,  for  the  construction  of  approximately  43,000  sq.yd. 
gravel  streets  In  the  city  of  Tupelo,  and  about  75.000  cu.yd. 
grading  on  the  county  roads  of  the  Third  District.  Landon 
G.  Smith   is  Engr. 

Kentueky — The  commercial  clubs  of  Danville,  Mlddles- 
boro  and  Mount  Vernon,  Ky.,  have  originated  a  plan  for  the 
Federal  government  to  reconstruct  the  old  "Wilderness  Road," 
from  Louisville  to  Cumberland  Gap,  Tenn.,  at  an  estimated 
cost   of  $400,000. 

Lexlneton,  Ky. — The  Bristol-to-Lexington  Highway  Asso- 
ciation has  been  organized  to  plan  the  construction  of  a 
public  highway  from  Lexington  to  Bristol,  Tenn.  Jackson 
Morris.    Lexington,    Ky.,    is    Vice-Pres. 

LoulHvllle,  Ky. —  Bids  will  be  received  until  Feb.  11  by  the 
Board  of  Puhlie  Works  for  all  street  improvements  to  be  miide 
during  1913.  There  will  be  six  lettings  for  street  paving. 
Noted  Jan.  23.  Plans  and  specifications  on  file  at  office  of 
Engineering  News. 

BelleTue,  Oblo — Bids  will  be  received  until  Feb.  11  by  the 
City  Council   for  paving  Monroe  St.  with  brick  or  bituminous 

concrete.  , 

+Canton,  Ohio — A  contract  has  been  awarded  by  the  Com- 
missioners of  Stark  County  to  URBAN  &  CLEMENTS,  at  $23,- 
870,  for  paving  the  Massillon-Millersburg  Road,  from  the  cor- 
poration line  of  Massillon  for  a  distance  of  1.14  miles. 

ColnmhuH,  Oblo — Bids  will  be  received  until  Feb.  11  by  the 
Director  of  Public  Service  for  improving  the  following  streets: 
Deming  Ave.,  from  Blake  to  Arcadia  .Aves. ;  Engler  St.,  from 
Pearl  to  Fourth  St.;  Kossuth  St..  from  High  to  Bank  St.; 
Maynard  Ave.,  from  Indianola  Ave.  to  Summit  St.;  Medary 
Ave.,  from  Deming  to  vVrcadia  .\ve.;  19th  St..  from  Brvden 
Road  to  Main  St. ;  Ninth  St..  from  Broad  to  Gay  St.;  Poplar 
Ave,,  from  Neil  to  Michigan  Ave.;  Summit  .St..  from  Hudson 
St.  to  Indianola  Blvd.;  Walters  St.,  from  Fifth  to  Leona  Aves. 
S.   A.   Kinnear  is    Dir.      Paul   B.   Kemper   is  Clk. 

Loekland,  Oblo — Bids  will  be  received  by  the  Village  Coun- 
cil until  Feb.  24,  for  the  improvement  of  Wyoming  Ave.,  from 
Wayne  Ave.  to  the  west  corporation  line  of  the  Village  of 
Reading,  by  paving  with  brick  and  constructing  concrete 
curb  and  gutter  and  sidewalks.     Frank  Reed  is  Village  Clk. 

Bvansville,  Ind. — See  Item  under  Sewers. 

+IndianapollN,  Ind. — A  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  the  M.\RION  COUNTY  CONSTRUC- 
TION CO..  for  the  construction  of  an  asphalt  pavement  on 
Division  St.,  from  Oliver  to  River  Aves.  Charles  A.  Schrader 
is  Pres.  of  the   Bd. 

WabaHh,  Ind, — Bids  will  be  received  until  11  a.m.,  Feb.  6, 
by  Commissioners  of  Wabash  County  for  construction  of  the 
Engelman  Road  on  the  line  between  Wabash  and  Miami 
Counties.      D.    Showalter   is    Audr.    of   Wabash    County. 

Grand  Kapldw,  Mich. — Plans  have  been  prepared  for  paving 
Franklin  St..  from  Division  to  Eastern  Ave.,  at  an  estimated 
cost  of  $54,000,  for  brick,  or  $47,000  for  asphalt  macadam. 
Bids   will   be   asked   in   the   early   spring. 

Mount  Clemend,  Mich. — Bids  will  be  received  until  noon. 
Feb  4  bv  the  Road  Commissioners  of  Macomb  County  for  the 
construction  of  16  miles  of  road.  W.  J.  Lehner  is  County 
Road  Engr.     Wm.  P.  Rosso  is  Chn.  of  the  Comrs. 

Jollet,  III. — The  Board  of  Local  Improvements  has  passed 
a  resolution  authorizing  the  paving  of  Eastern  Ave.,  from 
Cass  St  to  Third  Ave.  with  bituminous  concrete  at  an  esti- 
mated cost  of  $14,150.  Wm.  S.  Welch  is  Clk.  of  Bd.  H.  A. 
Stevens  is  City   Engr. 
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+Rockford.    Ill We   are    officially  advised    that    the    Board 

ot  Local  Improvements  has  awarded  a.  contract  to  -^  *-■ 
RUTLEDGE.  Rockford.  for  the  construction  of  about  14,uuu 
sq.vd.  of  brick  pavement  on  State  and  Charles  Sts.  ".  »^  • 
Bennett  Is  Mayor.     Noted  Jan.  16. 

CornlnE.  Iowa— We  are  ofliclally  advised  that  bids  -n-Ul  be 
received  until  7:30  p.m..  Feb.  11.  by  the  City  Council  for 
about  22.000  sq.vd.  paving.  16.127  sq.ft.  combined  curb  ana 
gutter  and  845  sq.yd.  concrete  alley  pavins  in  parts  of  the 
following  streets:  Adams,  Seventh.  Eighth  and  Tenth  Sts.. 
Davis.  Loomis  and  Grove  Aves.  Bids  will  be  received  on  >it- 
lifled  brick,  bituminous  concrete,  asphaltic  concrete  and  bitu- 
lithic  paving,  the  kind  to  be  selected  when  bids  are  consid- 
ered  W.  C  Chubb  is  Citv  Clk.  The.  S.  De  Lay.  Creston. 
Iowa,   is  Engr.  in  Charge.     Noted  Jan.   2. 

Mlonrapollii.  Minn. — See  Item  under  Miscellaneous:  Cresote 
Blocks.  Minneapolis. 

St.  LonlK.  Mo We  are  officially  advised  that  bids  will  be 

■eceived  until  noon.  Feb.  11.  by  the  Board  of  Public  Im- 
orovements  for  approximately  $400,000  worth  of  street  im- 
provements as  follows:  Improving  Delor  St..  from  ^  irginia 
to  Alaska  Ave.,  bv  grading,  curbing  and  paving  with  as- 
phaltic cement  on  a  concrete  base;  for  grading,  curbing  and 
paving  Labadie  Ave.,  from  Union  Blvd.  to  Abner  Place,  with 
asphaltic  cement  on  a  concrete  base:  improving  Cora  Ave., 
from  Natural  Bridge  Ave.  to  Margaretta  Ave.  by  grading, 
curbing  and  paving  with  bitulithic  on  a  concrete  base,  tor 
Improving  Bowman  Ave.,  from  Simpson  to  Elizabeth  Ave.,  by 
grading,  curbing  and  laying  a  roadway  pavement  consisting 
of  a  telford  base,  a  course  of  macadam  covered  with  residuum 
oil  and  a  surface  of  Torpedo  gravel  and  sand:  for  grading, 
curbing  and  paving  Lexington  Ave.,  from  Taylor  to  Cora 
Ave.  with  vitrified  brick  on  a  concrete  base:  for  grading, 
curbing  and  paving  Prairie  Ave.,  from  Cozens  to  Easton  Aye.. 
with  vilrlfled  brick  on  a  concrete  base:  for  grading,  curbing 
and  paving  with  vitrified  brick  on  a  concrete  base,  Virginia 
Ave.,  from  Cherokee  to  Utah  Sts.:  for  Improving  Glasgow 
Ave.,  from  a  line  133  ft.  south  of  Bailey  Ave.  to  the  intersec- 
tion of  Kossuth  Ave.  and  25th  St..  by  grading,  curbing  and 
paving  with  vitrified  brick  on  a  concrete  base:  for  improving 
22d  St..  from  Angelica  St.  to  Glasgow  Ave.,  by  grading, 
curbing  and  paving  with  vitrified  brick  on  a  concrete  base; 
reconstructing  Penrose  St..  from  20th  St.  to  Florissant  Aye. 
by  removing  old  pavement  and  curbing,  setting  new  granite 
curbing  and  paving  with  vitrified  brick  on  a  concrete  base. 
Maxime   Reber  Is  Pres.  of  the   Board.      W.  T.  Flndly  is  Secy. 

+Sprlneflrld.  Mo. — A  contract  has  been  awarded  by  the 
Road  Commissioners  of  Greene  County  to  D.  G.  HENURIX. 
Brookllne.  Mo.,  at  $17,060,  for  construction  of  the  Springfield 
and  Brookllne  Macadamized  Road.  The  road  is  eight  miles 
long. 

+.Manihall.  Tex. — A  contract  has  been  awarded  by  the 
City  Secretary  to  the  DOLARWAY  PAVING  CO.,  95  Liberty 
SL.  New  York,  for  12.000  sq.yd.  of  Dolarway  paving  on  vari- 
ous streets.      H.   S.   Rice  Is  City  Secy.     Noted  Dec.   19. 

+SnrretTC'atrr,  Tex. — The  City  Council  has  awarded  a  con- 
tract to  MOXELEY  &  CO..  Sweetwater,  at  approximately 
150.000.  for  the  construction  of  more  than  40.000  sq.yd.  of 
asphalt  paving  on   a  concrete   base. 

CleTeland.  Okla. — The  City  Council  has  decided  to  pave 
Broadway  with  vitrified  brick,  and  the  work  will  begin  as 
soon  as  possible.  The  Benham  Engineering  Co..  812-14  Amer- 
ican National  Bank  Bldg.,  Oklahoma  City,  Okla.,  is  Engr.  In 
Charge. 

Rakemneld,  Calif. — The  Board  of  Supervisors  of  Kern 
County  has  appointed  a  highwa.v  commission,  which,  with  the 
aid  of  engineir.H,  will  plan  a  svstem  of  countv  highways  at 
an  estimated  cost  of  $3,000,000.  C.  E.  Getchell.  A.  J.  Woody 
and  J.   L.   Evans  are  Comrs. 

CoroBa.  Calif. — The  Board  of  Trustees  is  asking  bids  for 
the  Improvement  of  approximately  3^4  miles  of  streets,  The 
work  Includes  oil  macadam  paving,  concrete  curbs  and  gutters. 
M     T.rpennlng  Is  City  Clk. 

El  Centro.  Calif The  City  Trustees  have  ordered  the  pav- 
ing of  Broadway.  Main.  State.  Fifth  and  Sixth  Sts.  Bitulithic 
on  a  5-in.  hydraulic  pressure  cement  base  will  be  used,  and 
18-ln.    gutters   will   be   constructed. 

+Fre«na.  fallf. — Thi-  City  Trustees  have  awarded  a  con- 
tract to  the  RA,VS(>MK-CJ{L'MMEY  CO.  at  13c.  per  sq.ft..  for 
resurfacing  and  repairing  various  streets.  The  total  cost  will 
be  about   $40,000.      Thomas   Thorn    Is  Supt.    of    Paving. 

+  l>aBadena.  Calif. — The  City  Council  has  awarded  a  con- 
tract lo  H.  K  SIiritAI.  346  Spruce  St..  at  $9!i27.  for  the  Im- 
prove ni-nt   r,f   ItIo  Grande  St. 

Narramenta,  Calif. — The  following  low  bids  were  received 
by  th.-  Slate  Highway  CommlHslon  for  conHtructlng  portions 
of  Bliit"  highway,  but  no  contracts  will  be  awarded  until 
funds  are  nvallal,!.-  lo  make  cash  payments.  Fairbanks  & 
Heel.  I  will  I.  chf  at  $29,957.  for  grading,  culverts  and 
"""  I    6  SS    miles    In    Mendocino    Countv;    the 

E"'  ling  Co..  San    Francisco,   at   $52,961,   for 

nl'  "n    concrete    base    of    6.4    miles    In    San 

••''  I".   I'.oyle,  San   Francisco,  at  $41,720,  for 

*,'  '111'    "increti-  road  between  Redwood  and  San 

JJ.'  •"•:   George   \V.   Martin  &  Sons,  Sacramento,  at 

y'",  'nl    of  bituminous  surfacing  on  concrete  base- 

In   I ' 

=^„.!!.V»  "'."?.'!■  ':■'"•— T*""  """•■  ''••(Cislnture  will  be  asked  to 
f.^,Vi„2  ,  "  ,  ,'^"1.''"'  n.Pnved  boulevard  IBO  ft.  wide,  ex- 
l.n.llnK  from  India  St  to  the  slate  highway  at  Del  Mar.  D. 
K    A.lnms.  Hupt    of  Hlre.-ts,  \n  preparing  plans. 

..ru."i1,"r'',J''J'i'-~7'":  f^^'Y,  Tr»n«-'f>  have  ordered  the  con- 
r.  .vi„\,   iiii   1  ,",'*    ?"'.'""    "'    cement    sidewalks.      Street 

IMtvIng    will    l>e   eririffldi'refl    later, 

.  ♦"anla  Harbara.  Calif. — A  ronlrnrt  has  been  nwnrded  lo 
•  he  HA.NTA  MAItHAHA  ORAniNO  *  I'A V INO  CO.."at  $22  214 
for  Improving  CnnnI  HI.  for  n  distance  of  10  blocks  Ttielm- 
provemenl.   rnrlude   grading,   paving,  curb,   gutie?  ind   sewl^V. 


Montreal.  Que. — A  macadam  roadway  estimated  to  cost 
$19,000.  is  planned  for  the  municipality  of  Greenville  Park. 
The  work  will  begin  as  soon  as  plans  can  be  completed  and 
the  contract  awarded.      F.   Hornby   is  Secy,  and  Treas. 

London,  Ont. — The  City  Council  is  having  plans  prepared 
for  the  construction  of  a  boulevard  around  the  city.  It  will 
be  several  miles  in  length.     Emery  B.  Hamilton  is  Comr. 

IlVDrSTRI.\L   WORKS 

■fPortland,  Maine — The  Portland  Shoe  Mfg.  Co.,  154  Middle 
St.,  has  awarded  the  contract  for  the  erection  of  a  new  build- 
ing to  N.  E.  RODIN  CO..  SO  Union  St.,  Portland.  The  new 
building  will  be  of  brick,  six  stories  high,  60x103  ft.  George 
Burnham,  120  Exchange  St.,  Portland,  is  Arch,  in  charge  ot 
the  work. 

Springfield,  Mass. — The  Stoddard  Motor  Co.  plans  the  con- 
struction of  an  addition  to  its  garage.  The  new  building 
will  be  60x65  ft.,  two  stories,  of  brick  and  steel. 

+Central  Falls,  R.  I. — The  contract  for  the  new  factory 
for  the  Pawtucket  Hosiery  Co.  on  Dexter  St.  has  been  awarded 
to  the  HUMES  CONSTRUCTION  CO.,  76  Dorrance  St..  Provi- 
dence, R.  I.  The  building  will  be  two  stories,  brick,  mill  con- 
struction,   100x108   ft. 


•fBrldgeport.  Conn. — From  plans  drawn  by  the  Fletcher 
Engineering  Co..  1087  Broad  St.,  contracts  have  been  awarded 
by  the  Salts  Textile  Mfg.  Co..  for  a  one-story  weave  shed 
and  a  three-story  mill  building  at  the  plant  on  Kussoth  St. 
The  contractors  are  SCHWARZ  BROS.,  mason  work;  DOWL- 
ING  &  BOTTOMLEY  CO..  carpenter  work:  and  EASTERN 
BRIDGE  &  STRUCTURAL  CO..  Worcester.  Mass..  steel  work. 
The  structures  will  be  of  brick  and  steel  with  concrete  roofs, 
and  are  estimated  to  cost   $50,000. 

Danieison,  Conn — The  Connecticut  Mills  Co.  is  negotiating 
for  a  piece  of  property  opposite  its  plant,  upon  which  it  pro- 
poses to  build  a  yarn  mill. 

Waterbury,  Conn. — Armour  &  Co.  are  planning  to  build  a 
new  three-story  packing  plant  on  Sperry  St..  Waterbury. 
Plans  are  now  being  prepared  at  the  main  office  of  the  com- 
pany  in    Chicago.    111. 

Waterbnry,  Conn. — The  Scoville  Mfg.  Co.  will  build  a  new 
casting  shop  at  the  plant  on  Hamilton  Ave.  It  will  be  125x160 
ft.,  of  brick   and  steel. 

Buffalo,  !V.  V. — The  Ferguson  Steel  &  Iron  Co..  has  been 
incorporated  with  a  capital  stock  of  $100,000,  and  will  build 
a  shop  for  the  fabrication  of  structural  steel.  The  directors 
include  James  E.  Ferguson,  John  W.  Robinson  and  Charles 
Kennedy. 

Elbrldge,  Jf.  Y. — The  Dynamo  Electric  Co.  has  increased 
its  capital  to  $200,000.  and  is  having  plans  prepared  for  the 
construction   of  a  new  plant  at   Syracuse. 

\'en-l>nrgh,  X.  Y. — Swift  &  Co..  meat  packers,  will  erect  a 
modern  plant  on  the  site  of  its  present  buildings  at  Front 
and  First  Sts.  The  structures  will  be  of  brick  and  concrete, 
and   will   cost   $200,000.      B.    C.    Burger   is   Mgr. 

I'oughkeepMle,  N.  Y. — James  H.  .\ckley  contemplates  the 
erection  of  a  new  factory  for  the  manufacture  of  cut  glass, 
at  Roosevelt  Ave.  and  Main   Road,      n  will   be  225x200  ft. 

■fRoehester,  N.  Y. — The  Kawald  Co.  has  awarded  a  con- 
tract to  the  COLUMBIAN  STEEL  B.\R  CO..  New  York.  N.  Y., 
for  the  construction  of  a  four-storv  brick  and  concrete 
factory.    125x65   ft.     The   estimated   cost    is   $50,000. 

Rochester  N.  Y. — The  Clark  Paper  Mfg.  Co..  has  awarded 
contracts  for  the  construction  of  a  manufacturing  building, 
three  stories  high,  113x63  ft.,  and  a  one-story  power  house, 
to  be  erected  at  its  plant.  Freder  ck  A.  Brockett,  Cutler 
Bldg.,   is   the   Arch. 

Atlantic  City,  X.  J. — Bids  are  being  received  by  Peuckert 
&  Wunder,  Archs.  Philadelphia.  Penn.,  for  the  construction  of 
a  two-story  bottling  plant,  of  brick  and  steel,  for  the  Moer- 
lein    Brewing   Co..   at  Massachusetts  and   Mediterranean   Aves. 

Camden,  N.  J. — Bids  are  being  received  bv  Balllnger  & 
Perrot.  Archs..  1211  Arch  St..  Philadelphia.  Penn..  for  the 
construction  of  a  plant  for  the  Camden  Dveing  &  Finishing 
Works.  River  Ave.  It  will  be  46xS6  ft.,  with  a  boiler  house, 
17x32  ft.,  of  brick  and  wood  construction,  with  a  steel  chim- 
ney 50  ft.   high. 

Kllxalieth,  N,  J. — The  DIehl  Mfg.  Co.,  manufacturers  of 
electrical  apparatus.  Elizabethport.  has  purchased  12  acres  of 
land  on  Newark  Ave..  Elizabeth,  upon  which  will  be  con- 
structed   a    new    plant    in    the    spring. 

The  Smldth  Co..  Jersey  City,  has  acquired  22  acres  of 
land  at  Elizabeth,  on  which  It  will  erect  a  factory  costing 
$40,000.  for  the  manufacture  of  machinery  for  concrete  prod- 
ucts. 

Jersey  City,  IV.  J, — The  American  .Sugar  Refining  Co.. 
Essex  .St.,  will  erect  a  flve-story  brick  addition  to  Its  sugar 
refining  and  syrup  manufacturing  plant,  to  cost  $29,000.  The 
comiiany  will  also  make  Improvements  and  additions  lo  Its 
present  structures  to  cost  about   $4000. 

IS'enark.  >'.  J. — The  Barclay  Corset  Co..  will  erect  a  seven- 
story  factory,  of  reinforced  concrete.  50x110  ft.,  and  costing 
$76,000.     John   T.   Simpson  Is  the   Ar<h. 

The  Balbach  Smelting  &  Refining  Co..  Newark,  will  ex- 
pend about  $20,000  for  the  erection  of  a  steel  factory  build- 
ing at  its  Hav  plant.  It  will  be  110x208  ft.,  from  plans  by 
George  R.  Fulton.  Arch.  Plans  for  a  one-story  steel  struct- 
ure. 64x85  ft.,  and  for  a  melting  furnace  have  also  been 
drawn. 


The  Schalk  nrewery.  Inc.,  Lewis  St.,  will  make  alterations 
and  Improvements  In  Its  plant  to  cost  $20,000.  A  permit  for 
the    work   has   been   Issued. 

New  llrunswlek,  N,  J. — The  Twentieth  Century  Steel  Co. 
has  Bi-eureil  an  option  on  property  along  the  Pennsylvania 
R.R.  in  New  llruiiswlek  on  which  It  will  erect  a  new  plant. 
The   main    building    will    be    275x125    ft. 

I'hiladelphln,  l>enn. — The  John  W.  Kershaw  Co..  manu- 
facluri'r   of    turklsh    towels,    2Bth   .St.,    has   awarded   a    contract 
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for  the  construction  of  a  new  mill,  IROxGl  ft.,  throi-  gtorlcH 
hlKh.  The  estimated  cost  of  the  building  and  equipment  Is 
1110,000. 

Trotter  (Leisenrlng  post-ofllco).  Poiin. — The  H.  C.  Fricko 
Coke  Co.  Is  receiving  bids  for  the  erection  of  a  brick  and 
steel  boiler  house  at  Its  plant  In  Trotter.  The  structure  will 
be  118x43x57  ft. 

Ilnltlmore,  Mel. — As  a  site  for  a  new  plant,  the  Patapsco 
Iron  Works.  303  South  Woodyear  St.,  has  purchased  ground 
at  Wicomico  and  Hamburg  Sts.,  and  will  erect  a  steel  frame 
structure,  with  equipment  for  structural  steel  work.  The 
estimated  cost   is   $10,000. 

Slunden.  Va. — The  Norfolk  Southern  Ry.  has  secured  a  site 
of  40  acres  at  Munden,  and  will  build  shops  and  roundhouses 
at  an  estimated  cost  of  $500,000.  F.  U  Nicholson,  Norfolk,  Va., 
Is  Ch.   Engr. 

Honnoke,  Vn. — Press  reports  state  that  the  Virginia  Bridge 
&  Iron  Co.   will   enlarge   its   plant. 

itnlciKh,  N.  C. — The  Union   Metallic  Cartridge   Co.,   Bridge- 

fiort.  Conn.,  has  purchased  a  site  two  miles  southeast  of  Ka- 
eigh.  and  will  immediately  erect  a  plant  to  manufacture  de- 
tonating   powder,    discontinuing    Its    Canadian    factory. 

Baton  Rouyre,  La. — The  Standard  Oil  Co.  will  spend  about 
$1,500,000  In  enlarging  and  Improving  Its  plant  at  Baton 
Rouge,  the  sum  of  $500,000  to  be  used  in  erecting  a  plant  to 
manufacture    lubricating    oils. 

South  PlttMlmrsr,  Tenn. — A  stock  company  Is  being  organ- 
ized to  establish  a  broom  factory  and  canning  plant  combined. 
It  is  understood  that  the  promoters  have  a  building  under 
consideration  and   plans   will    soon   be   perfected. 

Carthase,  Ohio — Bert  L.  Baldwin  &  Co.,  Arehs.,  Perin 
BIdg..  Cincinnati,  Ohio,  are  receiving. bids  for  factory  build- 
ings for  the  Tool  Steel  Gear  &  Pinion  Co.,  Carthage,  C.  E. 
Sawtelle,   Gen.   Mgr. 

CIneinnati,  Ohio — Plans  have  been  completed  for  the  new 
factory  building  for  the  Ohio  Knife  Co..  at  South  Cummins- 
vUle.      Bert   L.    Baldwin   &   Co.,   Perin   Bldg.,    Engrs. 

Cleveland,  Ohio — The  Cleveland  Galvanizing  Works.  3924 
Cooper  Ave.,  Cleveland,  will  soon  award  contracts  for  the 
erection  of  a  four-story   factory.     H.  H.   Hodell  Is   Pres. 

Hamilton,  Ohio — The  George  Automatic  Roller  Bearing 
Co.,  Hamilton,  recently  incorporated,  will  erect  a  factory  in 
the  spring.  Capital.  $550,000.  G.  T.  Reiss,  S.  M.  Goodman, 
C.  R.   Greer,   all   of  Hamilton  are    incorporators. 

Richmond,  Ohio — The  Scharf  Gearless  Motor  Co..  Rich- 
mond, which  was  recently  incorporated  with  a  capital  of 
$10,000  by  G.  \V.  Worden  and  others,  is  planning  the  erec- 
tion of  a  plant  for  the  manufacture  of  a  new  gearless  motor. 

Fort  Wayne,  Ind — The  Perfection  Biscuit  Co.,  Fort 
Wayne,  will  erect  a  four-story  and  basement  factory,  60x120 
ft.  Estimated  cost,  $50,000.  Richards.  McCarty  &  Bulford, 
New  Hartman   Bldg.,   Columbus,   Ohio,   are   Archs. 

Detroit,  MIeh. — The  Saginaw  &  Bay  City  K.R.  is  consider- 
ing the  erection  of  a  one-story  addition  to  its  car  barns.  60x 
160  ft.  Estimated  cost,  $30,000.  T.  A.  Cleveland,  134  South 
Washington  St.,   Detroit,   is  Gen.  Mgr. 

Detroit.  Mich. — Mildner  &  Eisen,  1018  Hammond  Bldg., 
Detroit,  have  awarded  the  gentral  contract  for  the  three- 
story  and  basement  factory,  40x60  ft.,  for  W.  H.  Allen,  255 
Lafayette  Ave.,  Detroit.,  to  LEONARD  SCHOLL  &  SONS,  298 
12th  Ave.     Cost,   $20,000. 

The  Wolverine  Motor  Supplies  Co.,  Detroit,  Mich.,  has 
had  plans  prepared  for  the  construction  of  a  two-story,  74x 
84-ft.  brick  addition  to  its  plant. 

The  Keeton  Motor  Car.  Co.  has  purchased  the  old  plant  of 
the  Oliver  Motor  Car  Co.,  and  contemplates  the  erection 
of  an  additional  factory  on  Lawton  Ave.  and  the  Grand 
Trunk    Ry.      Plans    will    be    ready    about    Feb.    1. 

Baxter,  O'Dell  &  Co.,  Arch..  1024  Hammond  Bldg.,  let  con- 
tracts tor  the  Haskell-Kales  Co.,  on  Latayecte  Boulevard,  as 
follows:  Mason,  W.  S.  POCOCK,  624  Hammond  Bldg.;  steel, 
WHITEHEAD  &  KALES  IRON  WORKS.  Beecher  and  M.  C. 
Ry.;  cut  stone.  DETROIT  ORNAMENTAL  STONE  CO.,  165 
Breckenridge  Ave.;  carpenter,  JAS.  J.  MOYNES:  roofing  and 
sheet   metal.    J.    D.    CANDLER    ROOFING    CO.,    177    High    St. 

The  Linde  Air  Products  Co.,  Buffalo,  N.  Y.,  has  let  the  gen- 
eral contract  for  brick  factory,  to  be  erected  on  Hart  Ave. 
and  the  Belt  Line,  Detroit,  to  the  THEO.  STARRBT  CO.,  103 
Park  Ave.,  New  York. 

Donnglac,  Mich. — The  Lee  &  Porter  Mfg.  Co.,  Dowagiac, 
is  contemplating  the  erection  of  a  33x90-ft.  frame  addition  to 
Its   plant.      The   company   is   preparing  to   manufacture   axles. 

Belnit.  AVIs. — The  plant  of  Fairbanks,  Morse  &  Co.,  Beloit, 
will    be    enlarged.      Estimated   cost,    about   $200,000. 

The  Besley  Mfg.  Co.  is  considering  improvements  and  ad- 
ditions   to   its   plant.      Charles   Munson    is   Supt. 

The  Berlin  Machine  Works  oontemplate  a  large  addition 
to  the  plant  at  Third  St.,  between  Roosevelt  Ave.  and  Bar- 
rett Court.  Plans  call  for  a  300x300-ft..  two-story  structure, 
costing  approximately  $250,000.     P.  B.  Yates  is  Pres. 

The  Stewart-Warner  Speedometer  Corporation,  recently 
formed  bv  the  absorption  of  the  local  Warner  Co..  by  the 
Stewart-Clark  people,  of  Chicago,  contemplates  additions 
and   improvements  at   the   local   plant. 

^  Mllnaukee.  Wi.s.— An  addition  to  the  plant  of  the  Wrought 
Washer  Co.,  on  South  Bav  St.,  near  Reynolds  St..  has  been 
authorized  by  the  Building  Inspection  Department.  The 
site    was    recently    acquired.      The    addition    will    cost    $65,000. 

Port  AVashlnerton,  Wis. — The  factory  of  the  Port  Wash- 
ington Brass  Works.  Port  Washington,  recently  destroyed  by 
fire,   will   be   rebuilt   at   once. 

Waukesau.    Wis John    D.    Williams.    Albert    Leeland    and 

E.  C.  True,  all  of  Milwaukee.  Wis.,  have  acquired  a  site  for 
the  proposed  plant  of  the  Waukegan  Motor  Boat  Co.,  of 
which   they  are  the  owners.     Estimated  cost,  $55,000. 


(ilnton,  lotvn — The  Chrlatio  Enjclne  Co,  In  belnR  orK'in- 
Izi-d   for    ilir   iiui'puHu  of  bulldInK  a  plant  for  tho  miinufactunt 

of    ciiKlncH. 

Northllelil,  Minn.— IIIdH  have  been  received  and  the  con- 
tract will  Hoon  bi.  Hwarilod  for  the  conHtructlon  of  n  new 
foundry  for  the  Norlhlleld  Iron  WorkH.  The  eHtlmated  cost 
Is    $10,000.      Noted    Nov.    21. 

+t'aii|irr,  Wyo. —  I'resB  reporlH  Htale  that  th''  contract  for 
the  construction  of  a  refinery  for  the  Mid  W<Ht  OH  Co.,  at 
Casper,  has  been  awarded  to  the  HAMILTO.N  iltO.N  W(JRK8 
CO.,   Warrin,    I'l^nn.     The   eatlmuted   coBt   Ib  $250,000. 

CoriMiH  ChrlMtl,  Tex. — Swift  &  Co.,  Chicago,  111.,  conti'mplutu 
tho  estalilislun'iit   of  a  coId-Htoruge   plant   at   CorpuH   Chrlatl. 

Franklin,  Tex. — J.  W.  GuyneB  will  build  an  Ice  plant  at 
Franklin,  with  a  dally  capa<lty  of  hIx   ton*. 


LienlHlon,  Idaho— The  LewlHton  Orchards  Produccrfl  Assn., 
Lcwlstim.  is  Interested  in  the  erccllon  of  a  fruit  dryer  In 
Lewlston.      Thi-    estimated    cost    Ik    $15,000. 

AnaeorlcH,  Wanh. — The  Relchert  Cedar  Co.  Is  havInK  plans 
prepared  for  the  construction  of  a  new  planing  mill  at  Ana- 
cortes.      I).  J.    Uihh.rt  and   U.   H.   Kiliii  ar.-   the  owners. 

Seattle,  Wash.— The  Callahan  .Mfg.  Co..  recently  Incorpor- 
ated with  a  capital  of  $150,000,  will  build  a  plant  for  the 
manufacture  of  soap.  J.  Callahan  Is  Pres.  and  G.  C.  Dietrich 
is   Mgr. 

The  Sun  Polishing  Co.,  Si-attle,  will  erect  a  new  six-story 
plant.  60x120  ft.,  at  .Sixth  Ave.  and  Pike  St.  E.  H.  Wells  Is  M(?r. 

Spokane,    ^Vash The    Inland    Empire    Paper    Co.,    Spokane, 

will  enlarge  and  Improve  Its  plant,  at  a  cost  of  about 
$500,000.      W.  A.   Hrazeau   Is  Mgr. 

Taeomn.  WaMh. — The  Nlckerson  &  Macfarlane  Machinery 
Co.  will  build  a  four-story  machine  shop  on  Dock  St..  Tacoma. 
About  $2(1.000  will  be  expended  for  new  equipment.  C.  C. 
Doud   is   Vice-Pres. 

Tacoma,  \VaHh. — The  Crawford  Air  &  Navigation  Co.. 
Puyallup.  Wash.,  will  erect  a  plant  for  the  manufacture  of 
airships   on   the   tide   flats  of  Tacoma. 

DInuha,  Calif. — J.  H.  Thompson,  Dlnuba,  Is  Interested  In 
a  plan  to  establish  a  plant  at  Dinuba,  for  the  manufacture  of 
denatured  alcohol. 

El  Seeundo,  Calif. — The  Standard  OH  Co.,  El  Segundo,  Is 
planning    the    erection    of    a    large    addition    to    Its     reflning 

plant. 

Fresno,  Calif. — The  American  Gasoline  Co.,  Fresno,  has 
purchased    a   site   and    will   erect   a   distributing   plant,    to   cost 

approximately    $100,000. 

Los  AnKeles,  Calif. — The  Commercial  Engine  Co.,  North 
Main  St.,  is  having  plans  prepared  for  the  construction  of  a 
new  factory,   96x160   ft.,  at  Ninth  St.  and   Santa   F6  Ave. 

The  Pan-.\merican  Marble  Co.,  Los  Angeles,  will  erect  a 
marble  finishing  plant  in  the  Dominguez  Harbor  Tract.  The 
estimated  cost  is  $25,000. 

Riverliank,  Calif. — James  E.  Long  and  associates,  Fresno, 
Calif.,    plan    to    erect    a    woodworking    plant    at    Rlverbank. 

Sacramento,  Calif. — The  Western  Pacific  Ry.  Co.  has  been 
granted  a  permit  to  construct  car  shops  on  land  adjoining 
Whiskey   Hill    Road.      The   estimated   cost   is  $86,250. 

The  Libby.  McNeil  &  Llbby  Co..  will  erect  a  cannery  at 
31st  and   R  Sts.      The  estimated  cost  is  $180,000. 

Tulare,  Calif. — The  American  Union  OH  Co.,  has  been  In- 
corporated for  the  purpose  of  erecting  a  topping  refinery 
with    a    daily    capacity    of   about    1000    bbl. 

Montreal.  Que. — The  Consolidated  Milk  Co.  will  equip  a 
modern  cold-storage  and  creamery  plant  on  St.  Vlateur  St., 
at  a  cost  of  $250,000.     Neil  Sangster.  Ormstown,  Que.,  Is  Pres. 

Niagara  Falls,  Ont. — A  site  has  been  purchased,  and  a  fur- 
nace factory  is  planned  for  the  Niagara  Falls  Furnace  Co. 
Two  buildings  will  be  erected.  A.  V.  Davidson.  Kittannlng, 
Penn.:  W.  R.  Taylor,  Asplnwall,  Penn..  and  E.  T.  Williams, 
Niagara    Falls,    Ont..   are   among   those    interested. 

Sarnia,  Ont. — The  Doherty  Mfg.  Co..  manufacturer  of 
stoves,  is  having  plans  prepared  for  a  new  three-story  addi- 
tion,   40x100  ft.      Construction   will    begin   as   soon   as   possible. 

CalKary,  Altn. — J.  M.  Bateson.  whose  woodworking  plant 
was  recently  destroyed  by  Are.  at  a  loss  of  $60,000,  will  re- 
build   and    enlarge    it. 


Revelstoke,  R.  C. — The  Consolidated  Mining  &  Smelting 
Co.  plans  to  establish  a  new  reduction  plant  for  zinc  ores  at 
Revelstoke.      It   will   cost   about    $5,000,000. 

FI-^niORAI.    GOVERXMEXT    AVORK 

Foundry — Portsmouth,  N.  H. — Bids  will  be  received  until 
11  a.m..  Feb.  21.  by  the  Burt  au  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  constructing  an  extension  to  the 
foundry  at  the  navy  yard,  Portsmouth.  H.  R.  Stanfocd  is 
Ch.  of  Bureau. 

+BuildineH — Boston.  Mass. — The  contract  for  constructing 
one  set  of  officers'  quarters  at  the  U.  S.  Navv  Yard.  Boston, 
has  been  awarded  to  the  CONNERS  BROS.  CO.,  157  Plain  St.. 
Lowell.    Mass.,   at    $11,516. 

Switchboard — Newport.  R.  I. — Bids  will  be  received  by  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C., 
until  11  a.m.,  Feb.  21,  for  furnishing  a  direct  current  switch- 
board and  station  wiring  at  the  naval  torpedo  station  at  New- 
port, R.   I. 

Wharf — Fort  Terry.  N.  T. — Bids  will  be  received  until 
2  p.m..  Jan.  31.  by  MaJ.  G.  B.  Pillsbury,  Corps  Engrs.. 
U.  S.  A.,  Fort  Terry,  for  constructing  a  wharf  In  Plum  Gut 
Harbor,   N.   T. 
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Rebatldlng;  Ligrhthonse — Lewes.  Del. — Bids  will  be  re- 
ceived until  Feb.  15.  bv  T.  J.  Rout,  inspector.  Fourth  Lignt- 
house  District.  427  Post  Office  Bldgr..  Philadelphia.  Penn..  for 
rebuilding:  the  Brandvwine  Shoal  Light  Station.  Delaware 
Bay.  located  about  12 1^  nautical  miles  from  Lewes.  Bids  were 
received  on  this  work  but  did  not  prove  satisfactory.  Plans 
and   specifications   have   not   been   changed. 

DredginE — Wilmington.  Del. — Bids  will  be  received  until 
11  a.m..  Feb.  14.  bv  Maj.  R.  R.  Raymond.  Corps  Engrs.. 
U.  S.  A..  Wilmington,  for  dredging  Appoquinimink  River. 
Del. 

Dredeine — Wilmington.  Del. — Bids  will  be  received  until 
11  a.m.  Feb.  20.  bv  Maj.  R.  R.  Raymond.  Corps  Engrs.. 
U.  S.  A.,'  for  dredging  Murderkill  River.  Del. 

«Dredglne — Wilmington.  Del. — Bids  will  be  received  until 
11  a.m..  Feb.  21.  by  Slaj.  R.  R.  Raymond.  Corps  Engrs.,  U.  S.  A., 
for  dredging  Cooper  Creek,  X.  J. 

HlKhnav  Brider — Annapolis.  JId. — Bids  were  received  as 
follows.  Jan.  25.  bv  the  Bureau  of  Yards  and  Docks.  J-avy 
Department.  Washington,  for  the  construction  of  a  highway 
bridge  over  Dorse v  Creek,  Naval  Academy.  .Annapolis;  San- 
ford  &  Broks  Co.,  Baltimore.  Md..  $64,145:  Baltimore  Stone  Co., 
1505  Decatur  St..  Washington.  D.  C.  part  only.  J3200:  McLean 
Contracting  Co..  1441  Fidelity  Bldg^  Baltimore.  Md..  «S0-6"3. 
W.  W.  Lindsay  &  Co.,  902  Harrison  Bldg..  Philadelphia,  $61,000. 
+Craiieii — Washington,  D.  C. — The  contract  for  furnishing 
two  electricallv  driven  traveling  yard-cranes  for  use  in 
the  Water  Department,  bids  opened  Jan.  8.  has  been  awarded 
by  the  Commissioners  of  the  District  of  Columbia  to  MAN- 
NING. MAXWELL  &  MOORE.  85  Liberty  St..  New  York,  at 
jl5,849.      Noted   Jan.    16. 

Waeonii — Washington  Barracks  (Washington,  D.  C.  post 
office),  D.  C. — Bids  were  received  as  follows.  Jan.  21.  by  Ma]. 
W.  J.  Harden,  Corps  Engrs.,  U.  S.  A..  Washington  Barracks, 
for  furnishing:  Item  (1).  63  chess  wagons:  i2)  11  tool  wagons: 
(3)  40  pontoon  wagons:  Kentucky  Wagon  Mfg.  Co..  Louisville. 
Ky..  (1)  $230.58  each:  (2)  $312.91;  (3)  $236.58:  total.  ?2,.43,: 
if  wood  hubs  are  used,  deduct  $7  per  wagon :  A.  Stripe  &  Bro. 
Co.,  Oshkosh,  Wis.  (1)  $204.50:  (3)  »209  .»?•  t^'fl--  |21|«?: 
Abbott  &  Downing  Co..  Concord.  N.  H..  (1)  $2^6.95.  (2)  $il^.  i  ^  . 
(3)  $236.95:  total.  $27,446:  Geo.  B.  Marx.  New  "i  ork.  (1)  $163.. o: 
(2)  $249  (3)  $169,25:  total.  $19,825:  Studebaker  Corporation. 
South  Bend.  Ind.,  (1)  $183.50:  (2)  $299.43;  (3)  $194.50;  total. 
$22,630. 

PoHt-Offlcr — Grafton.  W.  Va. — Bids  will  be  received  until 
3  pm.  Mar.  6.  bv  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
Dept..  Washington,  D.  C,  for  the  construction  complete  (in- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  interior  lighting  fixtures,  hydraulic  mail 
lift  and  approaches)  of  the  U.  S.  post  office  at  Grafton. 
W.  Va. 

DikeM — Savannah.  Ga. — Bids  were  received  Jan.  21.  by  Col. 
Dan.  c.  Kingman.  Corps  Engrs.,  U.  S.  A..  Savannah,  for  con- 
structing shore  protection  dikes  In  Savannah  River,  near 
Augusta.  A.  T.  Twigg  &  .Son,  Augusta,  at  $44,187.  have  been 
recommended   for  acceptance. 

+  DredKlnii:,  Rock  Excavation — Jacksonville,  Fla. — The 
contract  for  dredging  in  channel  from  Clearwater  Harbor  to 
Tampa  Bav,  Fla..  has  been  awarded  to  the  HILLSBORO 
DREDGI.V(i  CO.,  Tampa,  at  $11,413.  List  of  bidders  noted 
Jan.   16. 

Pout  Olllce — Red  Oak.  Iowa — Bids  were  received  as  follows. 
Jan.  21.  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury  Dept.. 
Washington.  D.  C.  for  the  construction  of  a  post  office  build- 
ing at  Red  Oak:  (a)  Limestone;  (h)  sandstone:  James 
Corse,  Racine,  Wis.,  (a)  $72,176:  (b)  $74,713:  Rogers  &  Kaiser. 
Chicago.  111.,  (a)  $77,423:  (b)  $80,658:  J.  H.  U  lese.  Omaha. 
Neb.,  (a)  $78,596;  General  Construction  Co..  Milwaukee,  \\  is., 
(a)  $80,340;  (b)  $81,990;  Bailey-Marsh  Construction  <'o., 
Minneapolis.  Minn.,  (a)  $80,973;  (b)  $82,973:  Moore  &  Danner. 
Kokomo.  Ind.,  (a)  $81,000;  Mississippi  Valley  Construction  Co.. 
St.    Ix)uis.    Mo.,    (a)    $81,495;    W.    D.    Lovell.    MInneapol 
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is,  Minn., 
(a)  $82,780;  R.  S.  Moore.  Lafayette,  Ind..  (a)  J82.825:  (b) 
$86,365:  Isaac  N.  Salyers,  Esthervllle,  la..  $83,300:  (b)  $87,500; 
George  A.  Shaul.  Seneca,  Kan.,  (a)  $84,713;  (b)  $86,713.  Noted 
Dec.    19. 

Htrrl — Fort  I.rf>avenworth.  Kan. — Bids  will  be  received 
until  10  a.m.,  Feb  6,  bv  Lieut. -Col.  T.  H.  Slavens.  Const. 
Q.  M..  U  S.  A..  U.  S.  military  prison.  Fort  Leavenworth,  for 
furnishing  steel.  Further  Information  will  be  furnished 
upon   application    to    the   Constructing   Quartermaster. 

Pout  Ofller — Billings.  Mont,— Bids  were  received  as  follows. 
Jan.  23.  by  the  Supervising  Architect.  Treasury  D.pt..  Wash- 
ington. D.  C,  for  th>-  construction  of  a  nost-offlce  at  Billings: 
(a)  Limestone:  (b)  sandstone:  J.  H.  Wlc-si-.  Omaha.  Neb.,  (a) 
$109,748:  (b)  $115,530:  King  Lumber  Co..  Charlottesville.  Va.. 
(a)  $190,800:  (b)  $118,000:  W.  H.  Maxwell.  Phoenix.  Ariz.,  (a) 
$113,741;  Hiram  Llovd  Building  &  Construction  Co..  St.  Louis. 
Mo.,  (a)  $115,557:  Vb)  $117,557:  W.  D.  Lovell.  Minneapolis. 
Minn.,  (a)  $121,000;  William  O'Nell  &  Son  Co..  Faribault, 
Minn.,  (a)  $121,407;  Gagnon  &  Co..  Billings.  Mont.,  (a)  $124.- 
000;  (b)  $128,000:  Palmberg  *  Matfson.  Astoria,  Ore.,  (a) 
$128. 82.'?;  (b)  $129,990;  Piper  Construction  Co..  Billings,  (a) 
$140,000;    (b)   $141,272.     Noted   D.c.   26. 

+('ourt  Honar — LInneus.  Mi>.  — The  contract  for  the  con- 
strnctl<in  of  the  court  house  at  Mnneus.  has  been  awarded  to 
RAY  *  SON.  I>oulKlana.  Mo.  It  will  be  a  three-story  structure, 
i.f  brick  and  stone,  and  will  cost  about  $75,000.     Noted  Nov.  28. 

Knicfnm,  K«r St.  Louis.  Mo.  —  Bids  will  be  received  un- 
til noon.  Feb.  7.  by  Maj.  Clark  S.  Smith.  Corps  Kngrs., 
IT.  S.  A..  .Secy.  Mississippi  RIv.-r  Comn..  1911  I.K'ggett  Bldg., 
Ht.  I.ouls.  for  the  construction  and  delivery  of  twin-screw  en- 
gines and  propelling  machlm-ry.  Specincatlons.  blank  form 
of    proposals,    etc..    will    be    furnished    on    application. 

T 


Post  Office — Grand  Junction,  Colo. — Bids  will  be  received 
bv  Oscar  Wenderoth.  Superv.  Arch..  Treas.  Dept.,  Washington, 
D.  C.  until  Mar.  5.  for  the  coi.struction.  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits  and  wiring, 
interior  lighting  fixtures  and  approaches,  of  the  U.  S.  post 
office  at   (irand  Junction. 

Barges — Seattle,  Wash. — Bids  will  be  received  until  noon, 
Feb.  5,  by  Maj.  T.  B.  Cavanaugh,  Corps  Engrs.,  U.  S.  A.,  602 
Burke  Bldg..  Seattle,  for  furnishing  two  flat-bottom  wooden- 
hull  barges. 

+Magazine — A'allejo,  Calif. — The  contract  for  the  construe- 
tiontion  of  a  magazine  at  the  U.  S.  Navy  Yard.  Mare  Island, 
bids  opened  Jan.  11.  has  been  awarded  to  GUTLEBEN  BROS., 
San  Francisco.  Calif.,  at  $8450.   Noted  Jan.   16. 

Steel  Oil  Storage  Tanks — Hawaii — Bids  were  received  as 
follows.  Jan.  25.  by  the  Bureau  of  Yards  and  Docks.  Navy 
Dept..  Washington.  D.  C.  for  furnishing  steel  oil-storage 
tanks  at  the  U.  S.  Naval  Station.  Pearl  Harbor.  H.  T. :  W.  N. 
Concannon  Co..  Monadnock  Bldg..  San  Francisco.  Calif., 
$61,785:  Riter-Conley  Mfg.  Co..  55  Water  St..  Pittsburgh, 
Penn.,  $60,900:  Treadwell  Construction  Co..  Midland.  Penn.. 
$60,000:  Chicago  Bridge  &  Iron  Co..  105th  and  Throop  Sts., 
Chicago.  111..  $73,000;  Petroleum  Iron  Works  Co..  Sharon.  Penn., 
$63,717;  Reeves  Bros.  Co..  Alliance.  Ohio.  $67,920. 

MISCEL,L,.\NEOliS 

Snimming  Pool — Springfield,  Mass. — Judson  Strong,  of  this 
city,  is  heading  a  stock  company  which  is  planning  building 
a  public  swimming  pool,  to  cost  $50,000. 

+  Stable — Noroton.  Conn. — J.  ■«'.  BISHOP.  345  Fifth  Ave., 
Neu-  York,  has  been  awarded  the  contract  for  a  stable  of  cut 
granite.  98x178  ft.,  for  William  F.  Zeigler.  The  cost  is  esti- 
mated at  $75,000.  W.  F.  Knowles,  1170  Broadway,  New  York, 
is  Arch.      Noted   Dec.    12f. 

Stable — Brooklyn.  N.  Y. — W.  A.  Shaw.  543  La  Fayette  Ave.. 
Brooklyn,  will  erect  a  stable,  to  cost  $25,000.  Benjamin 
Driesler.   153   Remsen   St.,    Brooklyn,   is    Arch. 

Lumber — New  York.  N.  Y. — Bids  will  be  received  until  10:30 
a.m..  Feb.  6.  by  Cyrus  C.  Miller.  Pres.  Boro.  The  Bronx,  for 
furnishing   and    delivering  lumber. 

Sand — New  York.  N.  Y. — Bids  will  be  received  until  3  p.m., 
Feb.  6.  by  the  Park  Board.  Dept.  of  Parks,  Arsenal  Bids.. 
Fifth  Ave.  and  64th  St.,  Boro.  Manhattan,  for  furnishing  and 
delivering   cow    bay   sand. 

Pier  AVork — New  York.  N.  Y. — Bids  will  be  received  until 
noon.  Jan.  31.  by  W.  H.  Edwards.  Comr.  of  Street  Cleaning, 
for  furnishing  all  the  labor  and  materials  required  for  the 
construction  of  a  covered  dumping  board  and  runway  on  pier 
at  Lincoln  Ave.  and  Harlem  River.  Boro.  The  Bronx,  City  of 
New  York. 

Fire  Hydrants — New  York.  N.  Y. — Bids  will  be  received 
until  2  p.m..  Feb.  3.  by  Henry  S.  Thompson.  Comr.  Water  Sup- 
ply, Gas  and  Electricity,  for  furnishing  and  delivering  double- 
nozzle   fire    hydrants. 

Fountain — New  York,  N.  T. — Carrcre  &  Hastings,  of  225 
Fifth  Ave.,  New  York,  have  been  comraissioned  to  prepare 
plans  for  the  erection  of  a  fountain  in  Central  Park,  at  Cen- 
tral Park  Place,  south  of  the  59th  St.  entrance.  The  Estate  of 
Joseph  Pulitzer.  80  Broadway,  is  donor.  Estimated  cost. 
$50,000. 

Dredging — New  York.  N.  Y. — Bids  will  be  received  until 
Feb.  3.  bv  Calvin  Tomkins.  Comr.  of  Docks,  for  dredging 
about  80.000  cu.yd.  on  the  East  and  Harlem  Rivers,  Boros 
Manhattan,    Bronx   and  Queens. 

Canal  Work — Plattsburgh.  N.  Y. — Bids  will  be  received 
until  Feb.  18.  bv  Duncan  W.  Peck.  State  Supt.  Pub.  Wks.. 
Albanv.  N.  Y..  for  dredging  a  channel  and  constructing  a  dock 
wall  on  Lake  Champlain.  at  Plattsburgh  Terminal,  Contract 
No.   23. 

Coal  Dock — Duquesne.  Penn. — The  Carnegie  Steel  Co.. 
Pittsburgh.  Penn..  will  construct  a  large  coal  dock  at  Du- 
quesne. to  cost  $250,000. 

Wharf — Wilmington.  Del. — The  City  Council  is  conslderlnB 
the  construction  of  a  concrete  wharf  at  Church  .St.  Estimated 
cost,  $27,000. 

Drainage — Starke.  Fla. — Bids  will  be  received  until  noon, 
Fi-b  10.  bv  the  Board  of  Bradford  '  County  Commlsslonesrs, 
Starke  for  the  excavation  of  200.000  cu.yd.  of  canals  and 
ditches  to  drain  17.280  acres  of  land,  known  as  East  Starke 
Drainage  District.  The  work  Is  divided  Into  three  parts, 
and  all  bids  must  be  submitted  per  cu.yd.  W.  T.  Weeks  Is 
Clk. 

Dralnagr — Tampa.  Fla. — The  Anna  Maria  Beach  Co.,  Is 
considering  drainage  work  In  connection  with  the  develop- 
ment of  Its  pleasure  resort  at  Anna  Maria  Beach.  G.  Bean. 
Tampa.    Fla..    Is    Pres. 


.  —  Bids  win  he  received  until  noon, 
II  Jackson.  Corps  lOngrB..  Pallas,  for 
toni-  and  iTiished  ro<k  or  gravel  for 
•hes  Canal.  Tex. 


Mtnnr — Dallas. 
Frb.     18.    by    Maj 
fiirnlxhlnK    t»n<-man 
guard  lo.k.  Sablne-^ 

(Vmrnt  —  Dallas.  Tex. —  Bids  will  be  received  until  noon 
Fell.  17.  bv  Maj.  T.  H.  Jiickson.  Corps  Engrs..  U.  H.  A..  Dallas 
for  furnishing  about  9000  bbl.  of  American  Portland  ce- 
ment. 


I.rver  Work — Greenville.  Miss. — Bids  will  be  received  until 
'eb  10  bv  \V  J,  Shackelfonl.  Ch.  Kngr.  Mississippi  Levee 
•  Islrli-l      C,i nvllle.    for    Bolivar,    Catfish    Point    and    Eutaw 
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.■nlHrg.fiient    work,  about  120,000  cu.yd 


+  DrnlnaKr  Canal — New  Albany.  Miss. — The  Commissioners 
of  Okonlllc,  HatchlB  and  Lappatubbn  Dralnag.'  Districts  have 
awarded  the  contract  to  D.  W.  ROBINS,  Tupelo,  Miss.,  for 
conHlriictIng    a    14-mlle    drainage    canal. 

+llrve«inrn« — Donaldson  villi-.    La. — The    cnnlriicl    hii 
award. -d    to    I(     I.     STKW  A  UT.    Donaldsonvlll.-.    for    a 


r-to 


to  the   head   -f    M. 


it    from    the    Hayou    Lafourche    Dam 
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SouHiill— MandfVllle,  La. — Thu  citizens  ari-  roiiHUl.'ilnu  tin- 
cotiatiiRtion   of  a  suawall.      EatlmiiU'd   fost,    $26,0UO. 

Uriiliiiim-— New  liOiids.  Lu. — Thi-  I'ail.sh  Juiv  ciT  I'olnlu 
Cmipec  I'iUlsh,  New  Hoads,  Is  consldeiliiB  estiibllshlnK  lliu 
SliiU'll   Urainage  Ulstrli't. 

UrnluiiKr — Shilver,  I^a.— The  Bayou  Blu.-  District  of  Uudit 
Tiir.bonnc  Dialnane  District  has  voted  to  construct  a  Krav- 
Ity  ilrainasi'  system   to  reclaim  4000  acres  of  land. 

+Luck — Nashville,  Ten n.— The  contract  has  been  awarded 
to  the  Kt)STI':R-CRKIClHTUN-(;uULD  CO.,  Nashville  for  con- 
striietinL;-    Lock    D,    Cumberland    Hlver. 

rreek  Work— Padiicah.  K.v.— The  Fiscal  Court  Is  consld- 
erlns  dralnins'  and  widening  Maylleld  Creek.  Kstlmated  cost, 
$200,000. 

+  Draluiiier — Wlckliffe,  Ky. — The  contract  has  be<>n  awarded 
to  .\.  HENNUTT  by  the  Board  of  Drainage  Commissioners  of 
Ballard  County  tor  the  drainage  of  Clanton   •reek. 

llrfuknnttT — Cleveland,  Ohio — The  city  is  considerinir  the 
construction  of  a  breakwater  along  the  lakefront,  to  cost 
$100,000. 

Wharf — East  Liverpool,  Ohio — The  Board  of  Public  Service 
Is  considering'  the  construction  of  a  wharf,  to  cost  about 
$20,000. 

far  FerrleM — Toledo,  Ohio — The  Ann  Arbor  R.R.  Co.  will 
add  two  new  car  ferries  to  its  Lake  MichlKan  fleet.  W  D 
Holliday,   Toledo,   Ohio,   is   Asst.    to   Pres. 

UredKlnis — Indianapolis,  Ind. — Bids  will  be  received  by  the 
Park  Commission  until  Feb.  14,  for  dredging  Fall  Creek, 
$150,000  eu.yd.,  to  be  used  in  constructing  a  boulevard  along 
the   north   bank   of   the   stream.      Approximate   cost,    $35,000. 

DItrb — Rensselaer,  Ind. — Bids  will  be  received  until  2 
p.m.,  Feb.  1.  by  M.  B.  Price,  Supt.  of  Construction,  Rensselaer, 
for  constructing-  the  J.  A.  Borntrager  Ditch. 

Kooflng'  Creek — Kalamazoo,  Mich. — Andrew  Lenderink, 
City  Engr.,  has  submitted  plans  to  the  City  Council  for  roof- 
ing  over   Portage   Creek.      Estimated   cost,    $100,000. 

Ultch — Prairie  View,  111. — Bids  will  be  received  until  2 
p.m.,  Jan.  31,  by  the  Drainage  Commissioners  of  Drainage 
District  No.  2  town  of  Vernon,  Lake  County,  111.,  at  Priest's 
Hotel.  Prairie  View,  111.,  for  the  excavation  of  about  60.000 
eu.yd.  of  earth  tor  open  drainage  ditch.  M.  C.  Decker,  North 
Chicago,   111.,    is  Atty. 

Dock — Ashland,  Wis.. — The  city  is  considering  the  con- 
struction of  a  new  dock,  to  cost  $50,000. 

Cbupei — Beloit,  Wis. — Bids  will  be  received  until  Jan.  31, 
for  constructing  a  chapel  in  Beloit  City  Cemetery.  E.  M. 
Carey  is  Chn.  Public  Grounds  Com.     F.  H.  Kemp  is  Arch. 

Motor  PIre  ApimratuN — Oshkosh,  Wis. — The  Common  Coun- 
cil has  authorized  the  purchase  of  motor  Are  apparatus.  Bids 
have  been  called  tor  on  a  six-cylinder,  SO-hp.,  and  four-cylin- 
der, 50-hp.  machine,  to  carry  2000  ft.  of  2','2-in.  hose,  four 
6-Bal.  and  two  3-gal.  chemicals,  six  men,  ladders,  etc.  John 
Mulva  is  Maj'or. 

+UraluaK'e  Ditches — Trempealeau,  Wis. — The  contract  has 
been  awarded  to  the  LA  CROSSE  DREDGING  CO.,  for  cim- 
structing  drainage  ditches  and  laterals  for  Trempealeau 
Drainage  District,  at  SVic.  per  eu.yd.  Bids  were  received 
Jan.  14. 

Drain — Guthrie  Center,  Iowa — Bids  will  be  received  until 
Feb.  4.  by  the  County  Supervisors  tor  furnishing  and  laying 
6000  ft.  24-  and  3000  ft.  22-in.  double  strength  vitrified  drain 
tile.  11,200  ft.  IS-.  16-,  20-  and  14-in.  vitrified  drain  tile,  and 
9000  ft.  12-,  10-,  a-  and  6-in.  hard-burned  drain  tile,  for  Guth- 
rie County  Drainage  District  No.  7.  W.  M.  Wells  is  County 
Audr. 

Drainage  District — Oskaloosa,  Iowa — The  Commissioners  of 
Hardin  County  are  considering  the  establishment  of  a  new 
drainage   district.      Estimated   cost,   $26,000. 

+Drnlna — Storm  Lake,  Iowa — Bids  were  received  Jan.  14 
by  W.  W.  Bennett,  County  Audr.,  tor  constructing  drains  in 
District  No.  45.  The  contract  has  been  awarded  to  the 
NEWELL  CEMENT  TILE  CO.,  Newell,  Iowa,  at  about  $10,000. 

+  Dltch — Blue  Earth,  Minn. — The  contract  has  been 
awarded  to  CHARLES  CHESNUT,  Delavan,  Minn.,  by  Jesse 
L.  Herring.  County  Audr.,  for  constructing  Judicial  Ditch  No. 
B,  at  $12,335.     H.  W.  Holly,   Winnebago,  Minn.,  is  Engr. 

Ditch  Work — Duluth,  Minn. — The  Duluth  &  Iron  Range 
R.R.  has  petitioned  the  Commissioners  of  Saint  Louis  County, 
Duluth,  to  establish  a  public  ditch  near  Wallace  and  to  en- 
large the  drainage  ditch  of  the  Duluth,  Missabe  &  Northern 
R.R.  near  White  Face  River.  The  work  will  require  30  miles 
of  ditches  for  the  improvement  of  its  road.  W.  A.  Clark, 
Duluth,    Minn.,    is  Ch.    Engr. 

+Dock — Duluth.  Minn. — The  contract  has  been  awarded  by 
the  Berwind  Fuel  Co.  to  the  J.  M.  DODGE  CO..  Chicago,  111., 
for  the  construction  of  a  coal  dock  at  Duluth.  Estimated 
cost,  $500,000. 

Ditch — International  Falls,  Minn. — Bids  will  be  received 
until  11  a.m..  Feb.  20,  by  L.  H.  Slocum,  County  Audr.,  In- 
ternational Palls,  for  constructing  Ditch  No.  4.  Koochicking 
County.  Estimated  cost,  about  $21,500;  also  until  10  a.m.. 
Feb.  20,  for  Ditch  No.  S.  to  cost  $35,000:  and  until  10:30  a.m., 
Feb.  20,  for  Ditch  No.    5,   to  cost  $29,600. 

Cement — Minneapolis.  Minn. — Bids  will  be  received  until 
Jan.  31  by  K.  E.  Alexander.  Jur.  Agt.  for  65,000  bbl.  of  port- 
land  cement  for  paving  work. 

Creosote  Blocks — Minneapolis,  Minn. — Bids  will  be  re- 
ceived until  Feb.  5  by  K.  E.  Alexander,  Pur.  Agt.,  for  175,000 
sq.yd.  of  creosote  paving  blocks. 

Cement — Minneapolis,  Minn. — Bids  will  be  received  until 
Jan.  31,  by  K.  E.  Alexander,  Pur.  Agt.,  for  25,000  bbl.  of  port- 
land  cement. 


Dltrh--Mliiiieapiil|H„  Minn. — The  county  la  eonMlJcrlMK  Ihc 
coiistriielloii  of  Public  Ultch  No.  24.  A.  V.  Erickiion,  Mlnnea- 
polls,   1h  County   Audr. 

Ditch -Wakoiida.  .S.  O.— Bids  will  be  received  until  Fib.  G, 
by   the   County    Auditor   of  Clay   County   for   the   conatructlori 

of  Cluy  Creek    DIteh. 

DItch  —  UminKH,  Mont.— The.  Oerharz  KnKlneerlnt?  Co., 
I. minus.  IH  making  surveys  for  the  enlarKcment  of  Cove  Ultch. 

+  DI«ch-  Klehmiind.  Mo.— The  contract  has  been  awarded 
to  A.  A.  MUTTI,  K(,lfe,  by  the  Crooked  Hlver  UrnlnuKe  Dis- 
trict for  ciiiiMlrweiIng  about  6.5  miles  of  main  ditch  anil  1.6 
miles  of  levee,  lilds  were  opened  Jan.  II.  Brooks  &  Jacoby. 
Khukert    liiilg.,    Kantis   City,    Mo.,   are    ICngrs. 

+ilulkheail — Anahuac,  Tex. — The  CommlHslonera  of  Trinity 
River  Irrigation  District,  Jan.  9,  awarded  the  contract  to  (;.  It. 
CUMMINGS,  Houston,  Tex.,  for  the  construction  of  a  bulk- 
head across  Trinity  Bay,  at  $59,400. 

+  DreilKlnK — Hampshire,  Tex. — The  BOWERS  SOUTHERN 
DREDGING  CO.,  Galveston,  Tex.,  has  the  contract  for  dredK- 
ing  the  larger  canals  of  the  proposed  drainage  system,  to  be 
constructed  in  KSlHtrlcl  .No.  3  of  Jefferson  County.  The  eon- 
tract  for  digging  the  smaller  ditches  has  been  let  to  the 
LAKE  ARTHUR  DREDGING  CO.  The  system  will  drain 
about  45,000  acres  of  land. 

Dike — South  Bend,  Wash. — The  Commissioners  of  Pacltlc 
County,  South  Bend,  Jan.  10,  appropriated  $20,000  for  con- 
structing the  Palix  Dike. 

+Dock— Tacoma,  Wash.— The  Alaska- Pacinc  Steamship  Co., 
Tacoma.  will  construct  a  dock,  to  cost  $75,000.  CORNELL 
BROS,    have    been    awarded    the    contract. 

+Flre  .\|>i>aratUM — Alhambra,  Calif. — The  WEBB  MOTOR 
FIRE  APPARATUS  CO.  has  been  awarded  the  contract  for 
furnishing   the   city    motor   lire   apparatus,    to   cost   $14,200. 

Wharf — Martinez,  Calif. — The  Board  of  Trustees,  Jan.  S, 
received  plans  for  the  construction  of  a  new  municipal  wharf, 
prepared    l)y   J.    C.    Arnold,    Engr.      The   wharf   will    be    1300   ft. 

long  and    SO    ft.    wide. 

Harbor     Work — Oakland,      Calif. — The      city     contemplates 

spending  $405,000  for  harbor  improvements  this  year. 

+Pcrryhoat — San  Francisco,  Calif. — The  Southern  Pacific 
Co.  has  awarded  the  contract  to  the  NEW  JERSEY  SHIP 
BUILDING    WORKS,    for    constructing    a    steel    ferryboat,    at 

$98,000. 

Pier — San  Francisco,  Calif. — The  Harbor  Board  has  ap- 
proved plans  of  Carl  Uhlig,  .\sst.  Engr.,  for  I'ler  41.  to  be 
constructed  at  the  foot  of  Stockton  St.  It  will  be  1080  ft.  long 
on  one  side,   880   ft.   on  other  side  and  200  ft.  wide. 

Harbor  Work — San  .los6.  Calif. — The  citizens  have  voted 
to  annex  a  section  of  land  extending  from  the  northern  city 
limits  to  tide  watir,  200  ft.  wide.  11  miles  in  length,  to  a  point 
about  four  miles  northwest  of  .\lviso.  A  channel  is  proposed 
up  the  mouth  of  the  Guadalupe  River.  The  War  Department 
will  be  asked  to  pass  upon  the  feasibility  of  a  harbor  and  to 
appropriate   $100,000   for   the   work. 

Fllllni; — Tunitas,  Calif. — The  Ocean  Shore  R.R.,  F.  W. 
Bradley,  Pres..  contemplates  filling  in  the  gap  between 
Tunitas    and  Smith   Creek,   at   a  cost   of  $1,200,000. 

■+llulkhead— Venice.  Calif. — MUNOZ  &  MUNOZ,  Lissner 
Bldg..  Los  Angeles,  were  awarded  the  contract  at  $24,873,  for 
constructing  the  bulkhead  on  Ocean  Front  Walk,  between 
Dorothy   and   Clark   Aves. 

+  Dani — Grandmere,  Que. — The  contract  has  been  awarded 
to  the  TALBOT  ENGINEERING  CO.,  Dayton.  Ohio,  for  the 
construction  of  a  dam  across  the  St.  Maurice  River,  Canada. 
This  contract  involves  an  expenditure  of  $2,500,000,  and  will 
require  two  years  for  completion. 

+(;raln  Elevator — Montreal.  Que. — The  contract  has  been 
awarded  to  the  JOHN  S.  MKTC.M-F  CO..  LTD.,  54  St.  Francis 
Xavier  St.,  Montreal,  by  the  Harbor  Commissioners,  for  a 
1,500.000-bu.  addition  to  Harbor  (.Commissioners'  Elevator  No.  1. 
It  will  be  of  reinforced  concrete  and  steel,  and  will  cost  ap- 
proximately $700,000.  This  will  make  the  capacity  of  the 
elevator  2.500.000  bu..  as  compared  with  2,600,000  bu.  capacity 
in  the  new  Elevator  No.  2,  recently  completed  by  the  above 
contractors. 

+Stable — Montreal,  Que. — The  contract  has  been  awarded 
to  R.  RYAN.  697  Atwater  Ave..  Montreal,  by  the  George  Hall 
Coal  Co.,  of  Canada,  Ltd.,  126  St.  Peter  St..  Montreal,  for 
constructing    a    two-story    brick    stable,    at    about    $10,000. 

t;raln  Elevator — Fort  William.  Ont. — Bids  will  be  received 
until  5  p.m.,  Jan.  30.  by  James  Murphy,  Pres.  Fort  Wil- 
liam Commercial  Chambers,  Ltd..  for  the  erection  of  a  grain 
elevator.  Wirth  Corson  &  Smithley,  Murray  Block,  Fort 
William,   are  Assoc.   Archs. 

Wharf — Sarnia,  Ont. — Plans  have  been  prepared  by  the 
engineers  of  the  Department  of  Public  Works.  Ottawa,  for  the 
construction  of  a  wharf  at  Sarnia,  about  600  ft.  long.  R.  C. 
Desrochers  is  Secy.,   Ottawa. 

Drydock  Shlpltulldlne  Plant — Sault  Ste.  Marie.  Ont. — Ac- 
cording to  press  reports,  work  on  the  proposed  drydock  and 
shipbuilding  plant  at  Sault  Ste.  Marie  will  begin  Apr.  1.  The 
contract,  it  is  stated,  will  be  awarded  to  Pethlck  Bros.,  Ltd.. 
London.    England. 

Dock — Toronto.  Ont. — The  Richelieu  &  Ontario  Navigation 
Co..  46  Yonge  St..  Toronto,  Is  considering  the  construction  of 
a  dock,   to   cost   $1,000,000. 

+  Ilarn — Brandon.  Mon. — The  contract  for  the  erection  of 
the  new  horse  barn,  required  by  the  government  experi- 
mental farm  at  Brandon  has  been  awarded  to  the  BR.-\NDON 
CONSTRUCTION  CO. 
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♦Fire  Appara»u<> — T^'innipep,  Man. — Contracts  have  been 
awarded  to  the  DARVEX  MOTOR  TRUCK  CO.,  and  to  the 
BOTCE  CARRIAGE  CO.,  325  Elgin  Ave.,  Winnipeg,  for  fur- 
nishing two   motor  hose-wagons,  at  $11,165. 

Wharf — Ka=;o.  B.  C. — The  Canadian  Government  and  the 
Canadian  Pacific  Ry.  have  decided  on  a  plan  for  wharf  facili- 
ties at  Kalso.  It  was  agreed  to  have  the  government  build 
a  wharf  SOO  ft.  in  length  from  the  present  site  of  the  Kaslo 
&  Slocan  depot  in  an  easterly  direction,  at  a  cost  of  $20,000. 
A  heavy  cut  will  be  made  in  the  bank,  and  the  ground  will 
tje  used  to  raise  the  depot  site  9  ft.  higher  than  at  present, 
clearing  high  water.  Tracks  will  be  laid  between  the  wharf 
and  the  bank  and  a  slip  for  the  transfer  of  cars  will  be  built 
at  the  end  of  the  wharf.  It  is  understood  that  the  work  will 
start  at  once  while  the  water  is  low.  The  cost  of  the  work 
will  approximate  $70,000. 

Dredeine — Vancouver.  B.  C. — The  time  for  receiving  bids 
for  dredging  False  Creek  has  been  extended  to  Feb.  17. 
Bids  will  be  received  by  R.  C.  Desrochers,  Secv.  Dept.  Pub. 
Wks.,   Ottawa,   Ont.      Bids  were   to   have  been   opened  Jan.   31. 

Ferry — North  Vancouver,  B.  C. — The  Citv  Council  is  con- 
sidering the  construction  of  a  ferry.  Estimated  cost,  $140,000. 
Austin   Brown  is  Clk. 

+  Breakn'ater — Victoria,  B.  C. — The  contract  for  the  con- 
struction of  a  breakwater  at  Victoria  has  been  awarded  by 
R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks..  to  SIR  JOHN  JACK- 
SON, Ltd.,  Montreal,  Que. 

EleTatorH — Alberta — According  to  press  reports,  in  order 
to  make  more  perfect  provision  for  handling  the  farmers' 
grain  in  the  province  of  Alberta,  the  provincial  government 
of  Alberta  will  guarantee  the  bonds  of  the  Grain  Growers' 
Grain  Co.,  Winnipeg,  Man.,  to  the  extent  of  $1,000,000.  In  return 
the  company,  it  is  stated,  has  agreed  to  erect  60  grain  ele- 
vators in  the  province  during  the  year. 

Bl'ILDIXGS 

.\ttleboro.  MaHH, — The  Attleboro  Lodge,  B.  P.  O.  E.,  is 
about  to  construct  a  three-story  building  for  its  headquarters 
The  estimated  cost  is  $175,000.     John  J.  Coady   is  Chn.  Com. 

^■.  *"/?.*"?•  ■■••"""• — Plans  for  the  new  building  for  the  Boston 
City  Club  on  Ashburton  St.,  have  been  approved  bv  the  build- 
ing committee  as  prepared  by  Newhall  &  Bevins,  Archs.  The 
structure  will  be  of  brick  and  marble,  and  will  cost  $200,000. 
James  W.  Rollins  is  Chm.  of  Bldg.  Committee. 

BoHton,  ManH. — The  Department  of  Public  Buildings  is 
planning  the  construction  of  a  new  municipal  building  in 
Charlestown.  The  estimated  cost  is  $125,000.  Manus  J  Fish 
is  Supt. 

The  City  Council  has  ordered  the  construction  of  a  new 
police  station  to  replace  Station  6,  on  Broadway,  South  Bos- 
ton.     The  estimated   cost    is  $80,000. 

Lynn.  .Maim. —  Bids  will  soon  be  received  by  the  Board  of 
Education  for  the  construction  of  a  two-storv  school  on 
.Myrtle  St.      The  estimated  cost   is  $60,000.     Noted  Nov,    28. 

Nornood,  Ma>i».— An  appropriation  of  $57,000  has  been 
made  for  a  school  house  in  the  Balch  District.  John  Gilhoolv, 
Fr-ank  G.  Allen  A.  -N.  Ambrose  and  James  W.  Conger  are  the 
building  committee  in  charge. 

PIttMfleld,  Mann.— The  plans  being  prepared  bv  the  Boston 
&  Albany  RR.  for  a  new  station  in  this  city,  are  nearing  com- 
pletion. The  building  will  be  60x144  ft.,  two  stories  high 
with  a  one-story  extension,  60x176  ft.,  for  baggage  and  ex- 
press.    The  cost  Is  estimated  at  $400,000.  KK<iee   ana 

+»iprinefleld,  .Mann.— The  following  bids  were  received  for 
the  general  contract  on  the  building  for  the  Water  Depart- 
ment   on    Colton    St.:    J.    F.    Walls    &   Son,    $52,460;    E.    T.    Davis 

tn"'ii^i.^-^^\;l''*^"""'.]\''^iA  J-'S.'fiS:  A.  E.  Stevens  Co..  $49  ? 
500  Michael  Maloney,  $49,500;  D.  J.  Donahue,  $48,570-  FRED 
Z  W'X,^  r"-  '•^'^-  Springfield,  $48,262  <  awarded  contract)  • 
T.  P  Morilssey,  $47  900;  W.  H.  Falvey  &  Son,  $47,000  The 
building  will  be  of  brick,  mill  construction,  50x140  ft.,  three 
stories  high.     H.   L.  Sprague   Is  the  Arch,     Noted  Nov.   28  and 

Sprlnefleld.  Mai....— Henry  R.  Johnson  will  erect  a  six-story 
business  block   on   Market   St.   .Samuel    M.   Green   &   Co     Archs 
i''"',Pjl^",i,   5?^i'    completed    the    plans    which    provide    for    a 
I?o"i^'c1-'."t?  c?r'l,I'nd'sVonT'l?l,^."    '^'^    '^   '''    ''''"-'■■    "'    "^'^X'    ^»h 

pre^arlTj-.TZ-i  'T^-^I^o'^  t%%%\^^{;^^iP:%"o.^ru%%'''^"^ 

SprlnKlldd.    Majii.— The   owners  of  the   Worthy   Hotel    have 

announced    plans    for    tearing    down    the    adjoining    Macintosh 

wflf,a^'"i?I.  K7mbi?l1  ifki;;!^"-'""''  '""'''"'"  '"  '^'-  •''"^•' 
SprlnicHrld.  MaHH — Hlds  will  soon  be  rec.-lved  bv  the 
Sturt.vant  M.rrlck  Co.  for  the  construction  of  a  five-story 
warehouse,  90x120  ft.,  of  brick  and  steel.  Tt  will  be  erected 
on   Cheslnut   St.      McChlstock   &   Craig  are   the   Archs.      '^'^'•"'"' 

Wrhntrr.  Man* — The  Parish  of  St.  Joseph.  H.  C,  has  de- 
cld.d  to  build  a  new  stone  church,  estimated   to  cost   $160,000. 

flel-^'Tr.'"!'/',  *•■""— f--""'  *  Chamberlain,  Archs.,  Sprlne- 
r-i.-' 1  . T  iVr  1  i.''u^'  r'''^''u '•"■  '*"■  proposed  addition  to  the 
<  l.iHHlc.11    High    School       Th-   cost    Is   estimated    at    $185,000. 

WorcMlrr.  MBi.i..--Maurlce  F.  Reldy  will  soon  erect  n 
Meven-story  buHlneSH  block  on  Pearl  St.  Tt  will  be  of  brick 
?."?h''"'A""  i-onwt'-uctlon.     Francis  W.  Dean,  63  State  St.,  Boston 

Pre«.oM7!'rT.v,.-*'A"r"T'V"""  ii"'r  *""'"«  Prepared  by  HnrrJ 
ng  to  1...  erw  ?.d  bv  ii, ''"ir'i  •  'i':!'  ",  "'"-"•"■■y  fir.proof  build- 
l."/ii  V?  ■"•_ '/"''••'  hy  th.'  H.  H.  Mlgelow  eBlatr-.  The  building 
<Tuet  hai;       "'■'*  "'"'  ""■'■'  ""''  *'"  '-"'"In  "  theater  ami  ban 

..r,.^n!!!!'l!f'  ,.*  "^""•~T*'U.  '"*"  ''"1  appropriated  $46,000  for 
erection  of  a  new  eight  room  school  building.  Francis  P 
Leary  Is  a  member  of   the   school   board.  rrancis    i 


Hartford,  Conn. — The  Hartford  Electric  Light  Co.  is  hav- 
ing plans  prepared  for  the  construction  of  a  seven-storv  office 
building    on    Pearl    St.      It    will    be    130x110    ft.,    and    wfll    cost 

$200,000. 

+New  Haven,  Conn. — From  the  plans  of  Brown  &  Von 
Beren,  Archs.,  865  Chapel  St.,  New  Haven,  the  general  con- 
tract for  a  new  16-room,  brick,  school  house,  on  Derby  Ave 
has  been  awarded  to  the  DAVID  H.  CLARK  CO.  166  Brewery 
St..  New  Haven  at  .$79,971.  Other  bids  were  as  follows: 
James  H.  Hogan,  $81,500:  The  Sperv  &  Treat  Co.,  $85,628;  The 
Torrington  Building  Co.,  Torrlngton,  $86,026;  Charles  W. 
Murdock.  $87,091;  Charles  E.  Anger.  $87,500;  Daniel  G.  Car- 
michael.    $93,761    and    John    N.    Leonard    &    Co..    $94,448. 

Waterbnry,  Conn — The  City  Hall  Commission  has  selected 
Prof.  Warren  D.  Laird,  of  the  University  of  Pennsvlvania.  as 
advisory  architect  for  the  new  municipal  buildings  to  be 
erected  at  Grand  and  Field  Sts.  A  group  of  three  structures 
consisting  of  a  City  Hall,  a  Police  Department-Building  and  a 
Central  Fire  Station  will  be  erected.  The  advisory  archi- 
tect will  prepare  sketches  and  specifications,  upon  which 
competitive  plans  will  be  received  later.  The  estimated  cost 
is   $100,000.      Noted  Aug.   1. 

Plans  are  being  prepared  by  the  architects  of  Armour  & 
Co..  meat  packers.  Union  Stock  Yards.  Chicago.  III.,  for  the 
construction  of  a  three-story  storage  warehouse  on  Sperry 
St. 

Windsor,  Conn — The  Trustees  of  the  Loomis  Institute 
have  accepted  the  plans  of  Murphy  &  Dana,  Archs.,  331 
Madison  Ave.,  New  York,  N.  Y.,  for  the  school  buildings  to 
be  erected  this  year.  The  plans  call  for  a  school  build- 
ing, a  power  house,  a  refectory,  a  headmaster's  house  and 
six   domitories. 

Buffalo.  N.  T. — The  Roman  Catholic  Church  of  the  Sacred 
Heart.  Rev.  William  H.  Bernet,  pastor,  having  sold  its  church 
and  school  property  on  Seneca  St..  has  purchased  a  site  200x 
200  ft.,  on  Emslie  St.,  between  Clinton  and  Howard  Sts.,  and 
will  erect  a  new  church  edifice,  to  cost  approximately  $100,000. 

Xew  York,  N.  Y. — Plans  have  been  filed  bv  C.  H.  Cullen. 
Arch..  25  East  26th  St..  for  the  construction  of  a  six-story 
warehouse,  71x51  ft.,  at  Ninth  Ave.  and  Little  ^Vest  12th  St.. 
for    Vincent    Astor.    28    West    26th    St.      The    estimated    cost    is 

Plans  have  been  filed  by  George  F.  Pelham,  Arch.,  507 
Fifth  .\ve.,  for  the  construction  of  a  six-story  apartment 
house,  at  Fort  Washington  Ave.  and  160th  St..  for"  the  Saranac 
Construction  Co.,  3785  Broadway.  The  estimated  cost  is  $175,- 
000.      Noted  Jan.   16. 

Plans  have  been  filed  by  Schwarz  &  Gross,  Archs.,  347 
Fifth  Ave.,  for  the  construction  of  a  six-story  apartment 
house  on  181st  St.,  near  Broadway,  for  the  Alexander  Grant 
Co.,  701  West   1781h  St.     The  estimated  cost   is  $225,000. 

Goldwin,  Starrett  &  Van  Vleck,  Archs.,  45  East  17th  St., 
have  filed  plans  for  the  construction  of  alterations  to  the 
building  now  located  at  4  to  22  West  35th  St.  James 
McCreery  &  Co.,  West  34th  St.,  will  be  the  occupant.  The 
estimated  cost  is  $60,000. 

Plans  have  been  filed  by  Valentine  &  Kissam.  Archs.,  346 
Fourth  .Vve.,  for  the  construction  of  a  seven-story  hotel  at 
121  East  29th  St.,  for  F.  L.  Morrian,  Tarrytown,  N.  Y.  The  esti- 
mated  cost   is   $100,000. 

L.  &  M.  Goldsticker.  182  Fulton  St..  are  having  plans  pre- 
pared by  Charles  Frederick  Rose.  Arch.,  1  Madison  Ave.,  for 
the  construction  of  a  12-story  loft  and  office  building  on  the 
southeast  corner  of  Fulton  and  Church  Sts.  The  estimated 
cost    is   $300,000. 

Bids  will  be  received  until  2  p.m.,  Feb.  10,  bv  the  Depart- 
ment of  Public  Works,  21  Park  Row,  for  the  construction  of 
the  Chlldrens  Court  Building,  at  139  East  22d  St.,  Manhat- 
tan. 

♦  Delano  &  Aldrlch,  Archs.,  4  East  39th  St.,  have  awarded 
a  contract  to  C.  T.  WIIJ>S,  INC.,  286  Fifth  Ave.,  for  the  con- 
struction of  a  six-story,  brick  and  stone,  medical  college 
building,   for  the  Flower  Hospital,    Ave.   A  and  63d  St. 

+  Amos  R.  E.  Pinchot.  60  Broadway,  has  awarded  a  con- 
tract to  the  HASCO  BUILDING  CO..  17  Madison  Ave.,  for 
the  construction  of  an  11-story  warehouse.  lOOxlOO  ft.,  at  18 
West    61st   St.      Walter   Haefill.    17    Madison    Ave.,    Is    the    Arch. 

The  Wesley  Realty  Co..  2245  Broadway,  is  considering  the 
erection  of  a  nine-story  apartment  house.  102x56  ft.,  at  1B8 
West   81st   St. 

William  Sommer.  910  Sixth  Ave.,  contemplates  the  erec- 
tion of  a  12-story  loft  building.  100x67  ft.,  at  242  West  54th 
St.      An    architect    will    soon    be    selected. 

(Boro.  the  Bronx)  —  Hlds  are  being  received  bv  Albro  tt 
Llndenberg.  Archs..  2  West  47th  St..  Manhattan,  for  the  erec- 
tion of  a  one-story,  brick  and  granite  bank  building,  at  378 
East   149th  St..   for  the  Corn   F^xchangi'  Bank. 

Itnehpitter.  N.  Y. — McKenzle.  Voorhees  &  Gmclln.  Archs., 
1123  Mroadway.  New  York.  N.  Y..  are  jireparlng  plans  and  will 
receive  bids  for  a  three-story  addition  to  the  telephone  ex- 
change building  of  the  New  York  Telephone  Co.  It  will  b« 
of  stone,   brick,   terra  cotta  and   steel. 

Mlonn,  N.  Y. — Bids  are  being  received  by  the  Village  Board 
for  the  construction  of  u  Ihree-slorv  and  basement,  brick. 
school.  103x62  ft.  The  estimated  cost  Is  $40,000.  W.  8. 
Itrlckell.    Elllcott  Square   Bldg..    Buffalo,   is  the   Arch. 

Syrneuar,    N.   Y. — C.    W.    Snow    &    Co..    wholesale    dru^Klatl. 
are   Slaving    plans   prepared    by    Russell    &    King.    Archs.,    for 
varehouse,    55x125    ft.,    to    be    erected    on    We»t 
"      riHt  Is  $50,000. 

titloa.  N.  Y — Stem  &  Fellhelmer.  Archs..  7  East  42d  BL, 
New  York.  N.  Y..  have  complited  plans  and  will  receive  bid! 
for  a  passenger  station,  baggage  anil  <xpreMH  building,  to  be 
erected  by  thi'  New  York  Central  H.R.  It  will  be  204x191 
ft.,  threi'  stories  high,  with  an  annex  686x36  ft.  The  estimated 
cost    Is  $600,000. 


mon.    County    Engineer.    Nelcong.    Is    preniirlng    plans    fo) 
construcllon   of  a    new  county  Jail   for   Warnn   (*oiinty 
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JcrMcy  I'Hy,  N.  J.— Plans  have  been  prepared  by  Wortman 
.li  Hraun,  Archs.,  114  East  28th  St.,  New  York  N  Y  fV/r 
the  eonstriK-tion  of  a  Hve-story  apartment  house,  'JSx'Ji  ft., 
1(1  be  ereeted  at  Hudson  Blvd.  and  GUnwood  Ave  for  the 
(ilenwood  Healty  Co.,  49  Liberty  St.,  New  York.  The  esti- 
mated   eost    is    $161,000.  ^"" 

+  IM<-n'nrk.  N.  J.— The  Third  Presbyterian  Church.  AblnK- 
tiin  and  Clifton  Aves.,  has  awarded  a  contract  to  J  B 
IJdHEUTS  &  CO.,  1  Madison  Ave.,  New  York,  N  Y  for'  the 
construction  of  a'  church  and  two-story  Sunday'  school, 
I(i7x04  ft.  The  estimated  cost  Is  $75,000.  Cady  &  GreKory 
6  West  22d  St.,  New  York,  N.  Y.,  arc  the  Archs.  Dr.  Robert 
Scott    InKlis,    30    Walnut    St.,    is    Pastor.      Noted    Dec.    6. 

Newnrk,  IV.  J. — The  Public  Service  Corporation  of  New 
Jersey  has  announced  plans  for  the  construction  of  a  new 
trolley  terminal  to  be  erected  on  Park  IMace  extendinK  bacli 
to  Pine  St.,  with  outlets  to  North  Canal  and  lOast  Pai-k  St. 
It  win  be  a  six-story  structure,  irreRular  in  shape.  lS0x2S5x 
230  ft.,  and  will  be  constructed  with  a  subway  and  the  two 
lower  floors  for  trolley  operations.  The  upper'  floors  will  be 
used  as  general  ottlces.  The  estimated  cost  of  the  entire 
undertakinK  is  $4,000,000.  Martin  Schrieber,  lingr.  M.  W., 
Public  Service  Bids,   is  in  charge. 

Netvark,  N.  J.^ — H.  \V.  Barclay  has  had  plans  prepared  by 
John  T.  Simpson,  Consult.  Engr..  27  Clinton  St.,  for  the  con- 
struction of  an  eight-story  loft  building,  110x55  ft.,  of  rein- 
forced concrete.     The  structure  will   be  erected  on  Summit  St. 

New  UriiiiNnirk.  N.  J. — Plans  are  being  prepared  bv  the 
State  Architect  for  the  construction  of  a  three-storv  building 
at    the    State    College    farm.      The    estimated    cost    is    $100,000. 

Went  Hohoken,  >'.  J. — Plans  are  being  prepared  by  Leo 
Feinen.  Arch.,  3697  Blvd.,  Jersey  City,  for  the  construction  of 
a  two-story  stone  and  brick  bank  building,  at  Summit  Ave. 
and  Plank  Road,  for  the  National  Bank  of  North  Hudson. 
The   estimated   cost  is  $50,000. 

AlleKhrny,  Penn. — The  First  National  Bank  of  Allegheny 
contemplates  the  erection  of  a  one-story  brick  and  stone 
building,  at  Federal  St.  and  Park  Way.  The  estimated  cost 
is    $75,000. 

+AIrxnniler,  Penn. — The  contract  tor  the  construction  of 
the  new  school  building  for  the  Episcopal  High  School  has 
been  awarded  to  the  PAGE  CONSTRUCTION  CO.,  Hibbs.Bldg., 
Washington,   D.   C. 

Altoona,  Penn. — The  Pennsylvania  R.  R.  Co.  contemplates 
erecting  an  offlce  building  and  station  on  the  site  of  the 
Logan    House. 

Butler.  Penn. — C.  C.  &  A.  L.  Thayer,  Archs.,  Lawrence  Sav- 
ings &  Trust  Bldg.,  New  Castle,  are  preparing  plans  for  the 
construction  of  a  four-story.  80xl40-ft.  Y.  M.  C.  A.  building. 
The   estimated    cost   is    $100,000. 

+C'harIerol.  Penn. — The  general  contract  for  the  construc- 
tion of  the  school  has  been  awarded  by  the  Board  of  Educa- 
tion to  the  GEORGE  M.  HALL  CONSTRUCTION  CO.,  Home- 
stead.   Penn. 

•|>HarrlNbur)Br.  Penn. — The  contract  has  been  awarded  to 
JOHN  MY'ERS.  Harrisburg,  for  the  construction  of  a  four- 
story  brick  lodge  building  for  the  Eagles,  at  Sixth  and  Cum- 
berland  Sts.      C.   Harry   Kain,    Arcade    Bldg.,    is    Arch. 

Jobnatonn,  Penn. — The  Johnstown  Board  of  Education 
will  receive  bids  about  Feb.  11,  for  the  construction  of  a 
three-story  school  building.  J.  E.  Lucas,  Arch.,  Fairfield 
Ave.,  Johnstown,  is  preparing  the  plans. 

Kutztown.  Penn. — Bids  will  be  received  until  5  p.m.,  Feb. 
3.  by  Ruhe  &  Lange.  Archs.,  AUentown.  Penn..  for  the  con- 
struction of  a  library  building  for  the  Keystone  State  Normal 
School,    Kutztown.      The    estimated    cost    is    $90,000. 

+  Mea€lvllle.  Penn. — The  contract  for  the  construction  of  a 
masonic  temple  here  has  been  awarded  to  J.  A.  NIXON  &  CO., 
Titusville,    at    $51,000.      Noted    Dec.    5. 

Mt.  Carmel,  Penn. — Bids  will  be  received  until  Feb.  24.  by 
JIt.  Carmel  Borough  School  District,  for  the  construction  of  a 
two-story  120x1 40-tt.  school.  The  estimated  cost  is  $75,000. 
Clyde  Adams.  1233    Arch  St..  Philadelphia,  is  Arch. 

New  KenxlnKton,  Penn. — Charles  S.  Rieger,  Arch.,  Germania 
Savings  Bank  Bldg.,  Pitsburgh,  is  receiving  bids  for  the  con- 
struction  of   the  New  Kensington  High  School. 

Oakliourne,  Penn. — Bissell  &  Sinkler,  Archs..  805  Bailey 
Bldg..  Philadelphia,  are  preparing  plans  for  a  dormitory  at 
the    Epileptic    Hospital.      The    estimated    cost    is    $50,000. 

Philadelphia.  Penn. — Plans  are  being  prepared  for  the 
construction  of  an  eight-story  warehouse  at  23d  and  Arch 
Sts.,  for  E.   M.   Harris. 

+The  contract  for  remodeling  the  building  at  Seventh  and 
Market  Sts..  for  the  Finance  Co.  of  Pennsylvania,  has  been 
awarded   to  GEORGE   HOGG. 

The  Board  of  Education  will  erect  an  administration 
building  at  Arch  St.  west  of  15th  St.  The  estimated  cost  is 
$500*000.      Edwin   Wolf  is   Chn.    of  the  Finance  Com. 

+The  Bell  Telephone  Co.  has  awarded  the  contract  to  F.  W. 
VAN  LOON.  Denckla  Bldg.,  for  the  construction  of  a  three- 
story  telephone  exchange  building  at  26  West  Chelten  Ave., 
Germantown. 

Pittsburgh,     Penn M.    Nirdlinger,     Arch.,     Diamond    Bank 

Bldg.,  has  prepared  plans  for  the  construction  of  a  five-story 
brick  mercantile  building  at  220  Fifth  Ave.,  for  the  Holmes 
Estate,    care    of   Real    Estate    Trust   Co..    Pittsburgh. 

+The  contract  for  the  brick  masonrv  work  on  the  theater 
to  be  erected  in  Center  Ave.,  for  T.  B.  Moreland,  has  been 
awarded  to  G.  A.  RIFFLE  &  CO.,  bv  W.  B.  Bennett.  742 
Negley    Ave.      Noted   Nov.    28. 

The  Dollar  Savings  Fund  &  Trust  Co.,  North  Side,  will 
erect  a  seven-story  building  .  The  estimated  cost  is  $100,000. 
Edward  Stotz.  Monongahela  Bank  Bldg.,   is  Arch. 

PittHburBrb,  Penn. — The  Bedell  Co..  of  New  York,  will  erect 
a  six-story  mercantile  building  on  Fifth  Ave.,  between  Wood 
and   Market    Sts. 

George  Bippus.  Arch.,  Main  St.,  Northside.  is  preparing 
plans  for  the  construction  of  a  three-story,  lOOxlOO-ft.  storage 
building. 


+  Sayre.  Penn.-  The  geni'ral  ccintract  for  the  rorinlructlon 
of  the  new  hospital  bulldlnif  ut  .Sayre,  for  the  Kobert  Pucker 
lloHpital,  has  been  awarded  to  PULFOIIIJ  &  DK.Ml'SKY.  El- 
mira,   N.    Y. 

Plans  are  being  prepared  by  Pierce  &  Blckford,  ArchH..  118 
Lake  St..  KImira,  N.  Y.,  for  the  conHtrucllon  of  a  Mchuol  at 
Sayre.  The  estiinated  coMt  la  $40,000.  Grunt  HutchlnHon  la 
Chn.    Hldg.    Com. 

Scranlon,  i'enn.---Scranton  Lodjfc  123.  B,  P.  O.  E..  will  erect 
a  lodge   liulldlnK.     Thomas   M.   Mllneit  la  I'rofeaalonal  Advlaor. 

The   eHtlinated   coat    la   $S5,000. 

.,  ^V!!"'","*""'  '•*■' — "'■'i''  '  K-  ""  f'""'  <!'•  Nemoura  Powder 
."■■,." ',''"''"'''""•  <<'nt'-nipluteB  erecting  a  theater.  150x130  ft., 
at    Market,   orang.-.    Tenth    and    Eleventh    Hta. 

ilaltlmiirr,  !>iil — The  Board  of  Truateea  of  the  Enoch  Pratt 
,,'■'!■  •'";>"'y  conlemplateH  eri-cting  a  central  library,  at 
Cathedral  and   Mulberry  Sta.     The  eatlmated  coat  la  $750,000. 

+  iinltlniure.  Mii. — The  contract  for  the  conatructlon  of  the 
warehouse  at  IIB  Weat  Lombard  St.,  for  John  E.  Hurat  &  Co., 
has  been  awarded  to  WEST  CONSTRUCTION  CO.,  Knicker- 
bocker  Bldg.,    Baltimore.      Noted    Dec.    26. 

Owlnita  Mill,  Md. — Elllcott  &  Emmart,  Archa..  Union  Truat 
Bldg.,  Baltimore,  an'  preparing  plana  for  the  conatructlon  of 
a  school  fur  Ihe  Maryland  Asylum  and  Training  School  for 
Feeble    Minded.      The    estimated    coat    Is    $100. 000. 

WaahlnKton,  I).  <'. — Plans  have  been  prepared  by  Arthur 
B.  Heaton,  Arch.,  1319  F  St.,  N.  W.,  for  the  conatruetion  of 
an  addition  to  the  building  adjoining  Hubbard  Mem<Mial  Hall, 
f"''  the  National  Geographic  Society.  The  estimated  (!08t  la 
$125,000. 

CharlntteHVllle,  Va. — Plans  arc  being  prepared  by  FerKU- 
son,  Calrow  &  Taylor,  Archs..  Law  Bfdg.,  Norfolk,  Va.,  for 
the  construction  of  a  building,  for  the  University  of  Virginia. 
The    estimated    cost    Is    $40,000. 

Richmond,  Va. — Plans  have  been  prepared  by  Carneal  & 
Johnston,  Archs.,  Richmond,  for  the  construction  of  an 
academic  building  for  Richmond  College.  The  estimated  coat 
is    $100,000.      .N'oted    Jan.    16. 

+The  contract  has  been  awarded  to  R.  M.  ANDERSON  &  CO., 
for  the  construction  of  a  four-story  warehouse  at  Franklin 
and  Governor  Sts.  for  the  B.  W.  Wilson  Paper  Co.  Herbert 
L.  Cain  is  Arch.,  Richmond.  Va. 

Tnzenell.  Va. — Bids  will  be  received  until  Feb.  15,  by  C  W 
Greever,  Clk.,  Tazewell  County  Commissioners,  for  remodel- 
ing the  court  house.  Andrew  J.  Bryan  Is  Arch.,  Louisville. 
Ky. 

+<ireenwaod.  S.  C. — The  contract  for  the  construction  of 
U\?  "L"^^""  Hotel,  has  been  awarded  to  the  SMITH  CON- 
TRACTING CO.,    Athens,  Ga.,  ijt  $93,000.     Noted   Dec.    19. 

.Atlanta.  CJa. — Plans  have  been  prepared  for  the  construc- 
tion of  a  24-story  building  on  Peachtree  and  James  Sts  The 
estimated   cost   is   $500,000.     George  M.   McKenzie  is  interested 

Plans  have  been  prepared  by  C.  E.  Frazler,  Candler  Bldg., 
Atlanta,  for  the  construction  of  a  three-story,  120x75-ft  lodge 
building,  for  Red  Men's  Wigwam  Association.  The  estimated 
cost   is   $90,000. 

Maeon,  Ga. — The  Board  of  Education  will  receive  bids  until 
Mar.  1,  by  T.  D.  Tlnsley,  Chn.,  Board  of  Education,  for  the 
construction  of  a  high  school,  200x160  ft.,  at  Orange  St.  and 
Cotton   Ave.      The   estimated    cost   is    $100,000. 

Maeon.  Ga. — Plans  have  been  prepared  for  the  construc- 
tion of  a  brick  and  reinforced  concrete  hotel  on  the  site  of 
the  Brown  House  by  Claude  M.  Stubbs.  Proprietor.  The  estl- 
m.ated  cost  is  $250,000. 

+  nradento\vn.  Fla. — Contracts  for  the  construction  of  'the 
court  house  at  Bradentown  have  been  awarded  as  follows' 
General  contract,  FALLS  CITY  CONSTRUCTION  CO.  Louis- 
ville. Ky.;  steel,  to  the  SOUTHERN  IRON  &  STEEL  CO  Bir- 
mingham. Ala.:  reinforcing  steel,  J.  T.  RYERSO.N  &  SON.  "2 
u  est  Adams  St.,   Chicago. 

St.  Petersburc.  Fla.— The  aty  Council  contemplates  erect- 
ing a  library.     The  estimated  cost  is  $40,000. 

Birminghnm.  Ala. — The  American  Finance  &  Bond  Co.  will 
erect  an  apartment  house  at  Highland  Ave.  and  Iroquois  St. 
The   estimated   cost   is  $100,000.      George  W.    Pratt   is   Pres. 

+Blrmingham.  .Via. — The  general  contract  for  the  con- 
struction of  the  25-story  bank  and  office  building  for  the 
Jefferson  County  Savings  Bank,  has  been  awarded  to  F  W 
MARKS  CONSTRUCTION  CO..    Birmingham.      Noted  Jan    2       ' 

+A  contract  has  been  awarded  to  F.  W.  MARKS  CON- 
STRUCTION CO..  for  the  construction  of  a  2-story  hotel  for 
the   Roden   Hotel   Co.     Noted   Sept.   26. 

+Mobile,  Aln. — The  contract  for  500  tons  of  fabricated 
structural  steel  to  be  used  in  the  construction  of  the  City 
Bank  &  Trust  Co.  building,  has  been  awarded  to  JONES  & 
LAUGHLIN  STEEL  CO..   Pittsburgh,   Penn.      Noted   Dec.   5. 

Hattieabure,  Mlaa. — Plans  are  being  prepared  for  the  con- 
struction of  an  administration  building  for  the  Mississippi 
Womans  College.  J.  L.  Johnson,  Jr.,  is  Pres.  The  estimated 
eost    is    $50,000. 

+>"ew  Iberia.  L.a. — The  contract  for  the  construction  of 
the  Hotel  Frederick  has  been  awarded  to  C.  E.  REYNOLDS 
Nolan    &    Torre.    Hennen    Bldg..    New    Orleans.    La.,    are    Archs! 

New  Orieana,  La. — Bids  will  be  received  until  Feb.  15.  by 
Andry  &  Bendernagle.  New  Orleans,  for  the  construction  of 
buildings  for  the  Catholic  Home  for  Incurables  The  esti- 
mated   cost    is    $300,000. 

PInevllIe.  L.a. — Plans  are  being  prepared  bv  Wm.  Drago, 
931  Canal  St.,  New  Orleans,  La.,  for  two  additional  buildings 
at    I-ouisiana    Hospital    for    Insane.      The    estimated     cost     is 

Knoxville.  Tenn. — The  National  Conservation  Exposition 
will   erect   an    exposition   building  on   the   exposition   grounds. 

MemphlM.  Tenn. — The  congregation  of  the  Park  Ave. 
Christian  Church  will  erect  an  edifice  at  Park  Ave.  and  Gay 
St.      The  estimated  cost   Is  $40,000.      J.   L.  Keevil  is   Pastor. 

Nashrllle.  Tenn. — Plans  have  been  prepared  bv  J.  E.  R. 
Carpenter.  Arch..  1  Madison  Ave..  New  York.  N.  Y..  for  the 
construction  of  an  addition  to  the  Hermitage  Hotel.  The 
estimated  cost   is   $200,000. 
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'*+Candiilt — Baltimore.  Md.— Bids  were  received  by  the  JliHvnukee,  WiM.— Plans  are  being  prepared  for  the  eon- 
Board  of  \wards  Dec  4  for  Contract  Xo.  3,  constructing  a  struction  of  a  three-story  addition  of  briclc  and  stone,  to  the 
steel  pipe 'conduit  in  connection  %vith  the  Gunpowder  Supply  club  house  of  the  Knights  of  Columbus,  at  Grand  Ave.  and 
Improvements.      Ezra    B.    Whitman    is   Water   Engr.      The    bids  15th    St.      The    estimated    cost    is    $60,000. 

were   as  follows-    i  \)    MASON-HII-TON   &   CO..    IT   Battery   PI..  Bids  are  being  received   by  Leiser  &  Hoist,   Archs.,  for  the 

New   Tork    (awarded    contract)'    ( B)    Singer-Pentz   Co.,    Balti-  construction  of  a  new  church  for  the  Lutheran  congregation, 

more:    (C)   James  Ferry  &  Sons,   Inc..   Baltimore;    (D)    Snare   &  The    estimated    cost    is    $55,000. 

Triest    Co.,    New    York";    (E)    .S.    M.    Xeff    Co.     New    York;     iF)    ■  R„cine,    WIx Morris    Fox    is    having    plans    prepared    for 

Ryan  &  Reilly  Co..  Baltimore;   (G)  Concrete  &  Foundation  Co..  ^j^      construction    of    a    new    hotel    building    to    cost    approxt- 

New  York;    (H)    Lane    Bros.    Co..    Baltimore;    (I)    Elkans-Tufts  mately    $50  000. 

Construction  Co..  Baltimore;   (J)  Whiting-Turner  Construction  .,.\      ,          .               r,                        .        .    .      .v,    »    .v,               •■            . 

Co.,   Baltimore;    iK)    King-Ganev   Contracting  Co..   New   York:  Waterloo,    Iowa— Press    reports    state    that    the   erection   ol 

STEEL  PIPE  CONDIIT,  B.\LTIMORE,  MD. 

.\BCDEFGHI  J                 K 

SOOOcuvd  earth  excavation                                                    $0  S.5         $0.75         $2.00  $0.90         $0.80         $1.50         $1.80         $0..50         $1..W         $1.3-;         $2  00 

«5m  culd    rMk  excavation                                                            2  40            2.23            3  00  2  60            2.75            2.40            2.60            2  00            2  50            2  90            2  00 

20000ft  BM   sheetingorbracingieft  intrench. ...          30.00         39.00         30.00  40.00         50.00         25.00         40.00         ,50  00         40.00         40.00           0.50 

3700CU  vd   backln                                                                       0.50           0.50           0.25  0.60           0.50           0  90           0.40           0  35           0.75           0.60            1.00 

loocuya  topsoU  removed  and  replaced  on  .slopes...            105           1.50            1.00  1.40            1.00           2.25            .000           0  75            1.00           100            125 

24Mi;nft   steel  Dine  in  Dlace                                                   25.00         28.70         27.00  26.50         25.00         25.20         29.00         3160         2o.OO         27.00         39.00 

46Mcuvd    1^-6  OOTcrete  in  casing  ....; 7.10           6.60           0.00  7.20           7.50           7.50           7  25           8  25           2.00           9.00           6.50 

R^nforccd  bridge,  etc., Shanghai  Creek,  lump  sum..            3000           3594           3200  6700           6000           4500           5000           4200           5000           4724           2500 

Reinforced  brid^,  etc.,  Towson  Run,  lumpsum..  4800  5000  5000  9000  8500  SOOO  6900  6648  5500  7280  5000 
160  cu  vd.    1 :2i  :5  concrete   in   cnsing  adjacent   to 

bridem  and  meter  vault                                        ..            8.00           7.23         10.00  9.20           S  00           9  00           7.55           S  .50          13  00           9.20           9.00 

ll,730lb^  steel  rcinforcingbarsini;2!:5concrete...            0.04           0.03}         0.05  0.04           0.04           0  04           0.04           0  03i         0  06           0.04           0.05 

75, 500  sq.ft.  cement  mortar  lining,  unreinforced 0.18           0.13           0.15  0.15           0.25           0.25           0.21            0.30           0.15           0.27           0.20 

76  750  s^.ft.oement  mortar  lininl,  reinforced 0.27           0.27           0  27  0  23           0.25           0.50           0.31           0.40           0  18           0  27           0.25 

Placineventuri  meter  tube   lump  sum   700           2000            1000  1200              500            1500              500           3000            1000             500           2000 

1720saft    reinforced  lining  in  meter  tube 0.40           0.33           0.50  0.46           0.35           0.70           0.50           0.33           0.25           0.27           0.30 

52  linJt.  terra  cotta  pipe,  drain 0  30            1.00            1.00  100           0  30           0.50           1.00           0,50            1.00           3  50           0.50 

Totals  with  Item  12  reinforced        $143,190    $146,755    $153,956  $156,161    $1.58.816    $164,187    $68,547    $173,716    $174,323    $165,364    $186,684 

Totals  with  Iteia  12  reinforced $150,323    $167,663    $163,354  $162,488    $139,129    $183,687    $176,483    $181,766    $176,815    $175,702    $190,772 

Danville.  Ky The  Board  of  Trustees  of  Caldwell  College,  an    edifice    at    Wellington    and    Sixth    Sts„    for    the     Brethern 

Danville  has  announced  that  new  buildings  will  be  erected.  Church,  is  under  consideration.  The  estimated  cost  is  $60,000. 
The  estimated  cost  is  $150,000.     John  C.  Acheson  is  Pres. 

+Lexlnirton.    Ky.— Contracts    for    the    construction     of    the  Palforrlas,  Tex.— Press  reports  state  that  the  citizens  have 

15-*to?ybrnk    and    office    building    for    the    Fayette    National  voted    in    favor   of    issuing    bonds    for    $80,000    for    the    purpose 

Bank     have    been      awarded      as      follows:      General      contract,  of    erecting    the    new    court    house.      Noted    Jan.    9. 

?t?u°c??r?l^^teri^To'^fh''e  S8eI^Ke''&^' R^'/cgA^D^l'l'SSk^to^-  ^6  San  Antou.o.  Tex,-Charles  B.   Ke.sey  is   having  Plans  pre- 

l?IsT'^L!jni;%t.!^ndianapolis.    Ind.  'orit^rVn'k' ^S^^^e^e^.^'^t  %ifl  %IT%VZ.^^^^^^^^^ 

LoulMVille.  Ky. — The   Seelbach    Realty  Co,   will   erect  a  ten-  $175,000 
Story  addition  to  the  Seelbach  Hotel.     J.  L.  Smyser,  is  Pres. 

A«..rr>.^     Ki- The    contract    for    the    construction    of    the  nartlesvllle,    Okla. — Press    reports    state    that    the    County 

o»ilnw»x-    cA„ntvwo..rt   hou^entVlurrlv     has    been    awarded  Commissioners    are    receiving    bids    for    the    construction    of   a 

fo^'the'^VArLs'ciTY'  COnItRUCTIoT'cO  ,     Realty     Bldg.  court,  house   at    East  Third  and   Delaware   Sts.      The   estimated 

Louisville.     Noted   Dec.    19.        .  '^o^*    '"    'll^.U""- 

PInevllle,  Ky. — R.  F.  Graf  &  Sons,  Archs.,  Knoxville,  Tenn.,  +Trlnldad,  Colo. — The  contract   for   the   construction  of  the 

have    prepared    plans    for    the    construction    of    a    high    school  court    house    has    been    awarded    to    W.    G.    RUPP,    Trinidad,    at 

at  PInevllle.      The    estimated   cost   is   $40,000.  $85,063.       I.    H.    &    W.    M.    Rapp    &    Co..    Masonic   Bldg..    are    the 

Shelbyvllle,    Ky. — Bids   will   be   received    about   Feb.    15.   by 

Joseph    &    Joseph     Archs.     Commercial    Bldg..    Louisville     Ky^  BoImv.  Idaho— Two  wings  will  be  added  to  the  state  capltol 

for  the  construction  of  a  two-story  and  basement  court  house  ^   Boise.      The    estimated    cost    is    $750,000. 

for   th9    Shelby   County   Fiscal    Court      ,The   estimated    cost    is 

$100,000,  Salt    lyake    City.    Utah — C.    N.    .Strevell,    James    H,    Paterson 
„,                      .     ,                 ,    ,„      ..        „ and  associates  plan  to  erect  a  warehouse  on  the  block  bound- 
Cleveland,    Ohio— Plans    are    being    prepared    for    the    coii-  ed    bv   South   Temple  and   First    South    Sts..    and   Second    West 

struction    of    an    edifice    on    West    65th    St..    for    bt.    Coleman  b  .^^^  Third   West  Sts.     The  estimated   cost  Is  between   $400,000 

R.  C.  Church.     The  estimated  cost  Is  $175,000.     E,  J.  Schneider,  g^id   $500  000. 
'  Cuyahoga  Bldg.,  is  the  Arch. 

„,                     .    ,                  ,    f^      ..        ^ rhoenix,  .\rlj!. — Plans  are  being  considered  for  the  erection 

Delaware.    Ohio — Plans    are    beltig    prepared    for    the    con-  „(  ^  new    edifice  for  the  Trinity   Church,      The  estimated  cost 

struction    of    an    eight-room    school    to     cost     approximately  jg  $ioo,oOO. 

$60,000.  Charles    Korrick    plans    to    build    a    business   block    at    First 

Girard.  Ohio— A  site  has  been  purchased  for  the  new  school  and    Washington    Sts.,    to    cost    approximately    $100,000, 

for    Girard.      The    estimated    cost    of    the    structure    Is    $60,000.  Wenatt-bee.   Wanb.- J.    E.    Ferguson   will   erect   a   two-story 

Kllng   &   Zenk,    Youngstown,   Ohio,   are   the    .\rchs.  theater  costing  $50,000  at   Wenatchee  and    Palouse   Sts. 

n.ii«_    T-»       Tho  n»11si«  Drv  Gnnrtq  Co    has  selected  Brick-  Reeves    Bros,    plan    to   erect   a    two-story    business    block  at 

ey  &  B"ckT"TrThl.,  to  prepare  pmns  ?o  rthe  erection   of  the  Wenatchee   and    First   Sts,      It   is   estimated    to   cost    $50,000, 

Sf«Ted";^H7'„f^"he'l"tfu?tur^''^s''$300"0«0*"yo'hn"R■Ca^v'l^^^^  Portland.    Ore.-Morgan,    Flledner    &    Boyce    Co.    will    erect 

mated    cost   of  the  structure   Is  $300,000.      Jonn   K.   i^avanautn  ^^^   s-atory    brick    building  costing  about    $500,000    on   .Seventh 

Is  Pres.      ^oted   Jan.   ii.  ^^^   Washington  Sts. 

Drnvrr,    Colo. — Bids    are    being    received    for    the    construe  h„-«i,.„h     «,» The    Fr>rd    Motor    Car    Co     will    oron*    a    1. 

tlon  of  a  two-story  addition  to  the  Kelserhof  Hotel.     The  estl-  ^^J.;^^\",^,\^r[Jc^-lJ7ara^^'%n^                                            1. 

mated   cost   Is  $40,000.  jjjl,    ^^^    Division    Sts..    to   cost    $250,000, 

+l,lma.  phi.H-The  contract  for  «he  ,^'Jv'"s-.yvi','.'i"-  ''u..nJ"",m  <••'«•"•  Calif.— B.  Cusslck  and   W.  J.  O'Connor  plan   to  erect 

and    office    building    for    the    Allen    County    havings    Hank,    on  4ir,,ii)(iii    hotel    nt    Second    St     and    Brn.irtwiv 

Market  St.,  has  been  awarded  to  the  STILRS  CONSTRUCTION  ■>■    «l-'».0«0    hotel    at    Second    St.    and    Broadw.i>. 

CO..    Chicago,    111.,    at    $95,000.  +l,onK     neaeh,    Calif. — A     contract     has     been     awarded     to 

Steuhrnvllle.    Oblo-The    People's    National    Bank    plans    to  \]:y'"'},^3,^J^-^l„f,^iZ^L.o,^^^^ 

build   an    eight-story   bank   and   office   building.      U    L.   Grimes  '^' ^i\llZT    U  will  be'^SO^xifi^lt.,  coS'cVeU^o.indallo^ 

18  Cashier.  p,pj    i,,,ipi^    facing,    and    artificial    stone    trimmings.      Kysor    & 

Hnntlnirton,   Ind. — Plans  are  being   prepared   and   bids  will  BIggar,    Los   Angeles,   are  Archs.              ... 

Boon   be  asked  for  the  construction  of  a  high  school   at  Hunt-  A,    L.    Reed,    236    AVest   Ocean    Ave.,   la   drawing  plans    for   a 

Ington.    to    cost   about   $150,000,      Z.    T,    Duncan    Is   Secy,   of   the  three-story  apartment  house  to  be  I'rected  ut  44  Atlantic  Ave,. 

School    Bd  fi"'    Mrs.    Edwin    Greble,    1131    South    Orange    Ave.,    PaSndena. 

It  will   be   94x142  ft,,  containing  62  apartments,  and   will  cost 

IndlanapoIlM,  Ind. — The  School  Board   Is  having   plans  pre-  $50,000, 

Sared    for   the  lonstrucllon  of  a  new  school   on   Park   Ave.  and  .         ,    ,     ,  „     r,     ^^     x-.  ,  ... 

orth    St  Modonto.    Calif The    local    lodge,    B.    P.    O.    E„     plans     the 

erection    of    a    throe-story    building    on    Tenth    St.      It    will    be 

Jamratown,  Ind. — The  School   Board  will  soon  ask  bids  for  50x100   ft      with    pri'ssed    brick    facing.      The   ground    lliior   will 

the  construction  of  a  high  school  at  Jamestown,   to  cost   ap-  i„.   „Hod    for   liualneas   purposes,    there    will    be  lodge   and   baii- 

proxlmately  $40,000.  quet    rooms   (ui    the   second   fioor,   and   apartments  In   the   third 

+K.lnmn>.»o,    Mleh.— The   contract   for   the    construction    of  "'"'V-     •'"•>"  Tully,  Modesto,   has  the   plans. 

the  new  .Masonic  Temple  has  been  awarded  to  H.  L.  VANDER-  Oakland     Calif. Snvder    &    Carlson    will    erect    a    1200,000 

HORST,    at    $130,000.       It    will    be    a    six-story    structure.  12-8l"rv  "tore  and   oilleV.   building  nl    Broadway  and  Tefcgrnph 

CblcaKO,   III.— Sol    Cohen    Is   having   plans    prepared    for    the  Ave.,   Oakland,      lienj.    M.Dougall.   San    Kranclsco.   Is    the    Arch, 

construction  of  a   three-story  store  and    theater  on  Milwaukee  „    ,,       .     r,   .„      ikf     t.     n....,.ir,.i  t    on,i    n,.,^,-ir..    i     Coll    will 

Ave      Tho  i>Hiltniiie/l  ennf    In   tfio  tifin  Oakland,   Calif.— W.    R.    Ilrackelt    and    Oeoige   J.    i  loii    win 

Ave,      the  estimated  cost  Is  »t.o.«oo.  ^^^^^    _^    a-story    reinforced    concrete    hotel   ut    16th    and    Wood 

Jollrt.   Ill, — flans   are   lieing   prepared    for   the   construction  Sis.    to   cost   $40,000. 

Chirch'""'"  '"  '■""'   "'"'"'   ""'"•"""•  '"■■  ""■  '^"■"'  P'-«'»''y'<-'-'""  saoramento,    Callf.-The    sum    of    $180,000    Is    available    for 

*'""'^'^''-  th.-    .-onHl  ruction    of    a    new    school    on    the    block    bounded    !»; 

+llrlait,  Wld^-The  contract  for  the  construction   of  a  Ma-  U.,    V,    11th    and    12th    Sts.      Will's    Polk    &    Co      Merchants 

sonic  Temple  has  been  awarded   to  HCHRTNBERG  BROS,    The  Exchange   Bldg,,   Sun  Francisco,   have   been  appointed   Superv. 

estimated    cost    Is    $50,000.      Noted    ,tan,    2.  Archs. 
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M— boulsvllle.     Ky. —  l?l<la    for    roust iii 

vi>d  bv  tlu>    Roard  of  Public  WorkH.  N 

(A)    James    l'"i'rry    &    Sons,    SS    Hawthorn 


biiiKh,  Penn. ;  (13)   Henry  Ulckol  Co.,  Loulsvllli-, 
Mitihell;   (D)  J.  H.  CnhlU: 


Hcwcrx 

UK    fol- 
PlttH- 


Ky.;  (C)  W.  M, 


WorkM   foi-    till'   I'oniitructlon   of   Ihii    new    Hoiipltiil    for    the    Iii- 

flrm    Poor,    to    b ti-d    on    the    Hellef    llonii-    Trmt:    r.mi- 

miiry-PeterMon  I'o.,  $4»,!IU3:  Jamea  I*  M<-I>au({hnn.  »4fl,l»«0; 
M.  M.  FlnhiyBon.  »4H.676:  Wold  &  Kohn,  |52,80U;  Itobort  Trout, 
$4J).472:    It.    W.    Alollur,    $48,680. 


SEWERS,  UHISVILIJC,  KY 
Scwor  in  :i'Al  .'^1. 


I  fu.yd.  pxravatiiin  below  masonry.  . 

)  cu.yd.  (travel  refill 

)  cu.yd.  Class  A  concrete 

)  cu.yd.  C\ii^»  1^  concrete 

I  lu  vl    I'li^  I.  Tii:i-nnry  in  bulkheads. 


I  liii.ii.  ii-in.  «"<r  conncetinK  exist. 

I  iin.ft.  li-in.  drop  inlets     

'  linfl.  2n-in.  drop  inlets 

I  ti-in.  slants. 

'  l-Vin.  slants 

2t>-in.  slants 
I  20xl5-in.  Y'.s 

I  fi-in.  bends 

'.  2fl-in.  bends 


Totab 


TyiM'  D 

Typ..  C: 

Tyrie  B 

TypcR 

Ty,»-  11 

TyjK.  n 

S2  DO 

$2  (Xl 

S2  no 

$2  (Kl 

$1   (Ml 

$2  (XI 

■J  (K) 

2  (H) 

2  (X) 

2  (Kl 

1   (M) 

2  (10 

12  no 

12  (Kl 

12.00 

12  (XI 

0  AO 

12  00 

11  no 

11. 0<) 

11   (JO 

4   .50 

5.00 

!.'>  on 

Ifl  (Kl 

1.5  (Kl 

1.5  IXI 

n  (Kl 

10  00 

1   .50 

4 ,  .50 

4  50 

4   Wl 

4  (Kl 

5  00 

:(  (K) 

3  00 

3  00 

3  (K) 

4  KO 

0  85 

10  \r. 

10  90 

11   (K) 

I2.:.0 

13   1.5 

10  75 

1    IHl 

1   (Kl 

1   (« 

1   (HI 

1  2r. 

7ft 

1    IKI 

1    (HI 

1   (XI 

1   IHl 

0.5 

I   75 

1  .-,i\ 

1    .50 

4   .5(1 

3  IXI 

4  (X) 

4  SO 

tiO 

i;o 

.to 

IMI 

1   IKI 

an 

1    .-,11 

1   .50 

1   .50 

2  IKI 

4  IKI 

1   50 

2  .■)() 

2  .50 

2  .50 

3  (XI 

7  (XI 

2  50 

3  (jn 

3  on 

3  (X) 

3  (XI 

7  .50 

7  50 

.50 

.50 

.50 

.5(1 

(XI 

35 

3  on 

3  (X) 

2  .50 

2.00 

2  7.5 

3  25 

S33,U0 

$34,431 

$34,005 

$41,051 

$.52,475 

SEWERS,  LOn.SVILLE.  KV. 


20  cu.yd.  earth  excavation  below  niosuury . 

20  cu.yd.  Rravcl  refill 

10  cu.yd.  Class  A  concrete 

10  cu.yd.  Class  B  concrete 

14.5  vert. ft.  tj^pical  manholes,  . . 

387  Iin.ft.  57-in.  sewer 

3.35  Iin.ft.  60-in.  sewer 

670  Iin.ft.  63-in.  sewer 

8,5fi  Iin.ft.  66-in.  sewer 

282  Iin.ft.  69-in.  sewer 

1500  Iin.ft.  6-in  drop  inlets 

9  Iin.ft.  IS-in.  drop  inlet.s 

24  Iin.ft.  18-in.  drop  inlets 

170  ti-in.  slants 

5  12-in.  slants 

13  15-in.  slants 

7  18-in.  slants 

2  30-in.  slants 

170  r>-in.  bends 

5  12-in.  bends 

2  15-in.  bends 

9  18-in.  bends 

Totals 


.\ 

A 

A 

B 

C 

C 

Type  D 

Typ..  H 

Type  C 

Type  n 

Ty,H.  C 

Type  B 

$2.00 

$2.(X) 

$2.00 

$1   IXI 

$2.1X1 

$2  00 

2  00 

2.(X) 

2.00 

1   (X) 

2. 50 

2  .VI 

12  (X) 

12  (X) 

12.00 

0.50 

12    10 

11   00 

11  no 

11   00 

4   .50 

5  00 

•1  .5n 

4  .50 

4  .50 

4  00 

0  00 

i)  al 

9  .50 

10  SO 

12  .50 

21    .5(1 

21    .50 

HI  .-.11 

1(1  SO 

11.50 

14  00 

21. 5(1 

21. 50 

11   :«) 

11    70 

13  00 

14  (JO 

21   50 

21   .50 

14   .SO 

1.5  00 

16  40 

18  00 

21  SO 

21   .50 

19  SO 

20  (X) 

21  00 

20  .50 

21. 50 

21   50 

1.00 

1.00 

1  00 

95 

.50 

.30 

2  00 

4  00 

4  00 

3  75 

1  75 

1.80 

4  00 

6  (XI 

0  00 

4  25 

2  00 

2  00 

0  75 

0  .ill 

0.70 

1  no 

0  .50 

0.50 

1   00 

1   (Kl 

1   00 

2  .Vl 

1   75 

1.50 

1   .50 

2  (XI 

1.50 

4  (XJ 

2  SO 

1  00 

2  00 

2. 5(1 

2  00 

5  (XI 

3  (X) 

2  30 

3  00 

10  (Kl 

10.00 

10  (XI 

15  (JO 

3  30 

0  60 

0  40 

0  liO 

0  00 

0  .50 

0  .50 

1   00 

0  70 

1.00 

1   1)0 

3  00 

3.00 

2  00 

1   00 

2  00 

2   10 

3  00 

3  00 

3  00 

2  00 

3  on 

2  75 

3  00 

3  00 

Sun  niego,  Calif.— The  Sacramento  Valley  Associ.-ition  con- 
templates the  erection  of  a  building  costing  about  $loO,OOli 
on  the  San  Diego  Exposition  grounds.  Newton  Uevelaml. 
H.   O.   Miller  and    H.    H.    Dunning    -omprise    the    building   com- 

Coristruction  work  will  shortly  begin  on  the  Electrical, 
tlie  Mining  and  the  Machinery  Buildings  ot  the  Exposition. 
They  will  form  part  of  a  group  to  be  of  permanent  construc- 
tion, and  will  be  of  .Spanish  (Jolonial  architecture.  Bertram 
G.  Goodhue,    2   W.   47th   St..   New   York,   is  Consulting   Ai  ch. 

Snn  Francisco,  Calif.— Isaac  Liebes  will  ,eiect  a  10-story 
store  and  office  building  at  Sutter  and  Market  bts.  Ha\ens 
&   Toepke    are    the    Archs. 

San  FranclMco.  Cnlif.— Frank  J.  Klimm  will  erect  a  six- 
stoiv  reinforced  concrete  apartment  house  on  E,llis  bt.  {'-sii- 
mated   cost    $55,0110.      David    Salfield.    Clunie    Hldg..    is    Atch. 

+The  Realty  &  Rebuilding  Co.  has  awarded  a  contract  to 
MACDONALD  &  KAHN,  Rialto  Bldg.,  for  the  construction  ot 
a  four-story  reinforced  concrete  apartment  house  on  k.aa\ 
St.  from  the  plans  of  Miller  and  ColmesniU.  Lick  Bldg., 
amount  $155,000.  .,,  .    „    -„„„  „,,.i 

The    California   Academy    of    Sciences   will_  erect    a    JbOU.oiHi 
museum 
Center. 


St. 


either    in    Golden    Gate    Park    or    .i"  .'"« .  "%Y    y  vi^ 
The   present   address   of   the   Association   is   34J   ban 


The  Lexington  Realty  Co.  is  having  plans  prepared  loi  a 
brick  and  steel  apartment  house  on  butter  St.  It  is  esti- 
mated   to   cost    $125  000.      C.    T.    Rylatjd.    3d7    Polk   bt       s   Arch 

The    University    of    California    will    spend    $400,000    to    buna 


for  a   seven-story   and   basement   hotel   building^  to   be^ 
on    Ellis    St.,    for    Charles    C,    Judson    &    Lo.  ■ " 


ted 

on  Kills  St.,  tor  unaries  c.  juusun  <x  ^":  ?*'"yi^''j''  .,i)?fh 
$75,000.      The    exterior    of    the    building    will    be    faced    witn 

**"The  Hop  Woe  Society  will  erect  a  four-story  and  base- 
ment reinforced-concrete  store  and  otHce  t"'',"'"^-.,"'  .i'rtnoek 
ton  St.   Estimated  cost,   $40,000.      Frye  &  Schaste>.  Monadnock 

Bldg.,    are    the    Archs.  .         ,„i„ti„,,    r.ian«    for 

Arthur  G.  Schol/..  Phelan  Bldg..  is  completing  plans  roi 
the  five-story  and  basement  apartment  house  to  he  erected 
at  Geary  and  Larkin  Sts..  for  Patrick  J.  Garland.  Tne  esti- 
mated cost  is  about  $125,000.  The  exterior  will  be  faced  with 
pressed   b>uek  Bu^.kbee   will   erect   a   six-story   apartment 

house  on  Jones  St..  at  a  cost  of  $70,000.  The  «'''«'':'P'  .^'"„^S 
faced  with  pressed  brick.  There  will  be  elevator  service  and 
a   vacuum    cleaning   system.      Miller   &   Colmesnill.   Lick    Bldg., 

^'^Vhe'^foilowing   bids   were    received   by    the   Board   of  Public 


San  Mateo.  Calif. — The  San  Mateo  Polo  Club  plans  to  erect 
a  $75,000  club  house  at  Hillsborough.  G.  H.  Howard  is  a 
director  of  the  club. 

Santa  Monica.  Calif. — Plans  are  being  completed  for  the 
erection  of  a  three-story  store  and  apartment  house  on  Pier 
Ave.,  for  Henry  Klein  and  Adolph  Schwartz.  It  will  be 
42x90  ft.,  with  concrete  foundation  and  brick  walls.  S. 
Tilden  Norton,   Title   Insurance   Bldg..   Los  Angeles,   is  Arch. 

Santa  I'aulii,  t'allf. — Davis  &  Drown  will  erect  a  one-story 
business  building,  containing  five  stores,  on  Main  St.  It  will 
be  90x75  ft.,  pressed  brick  paving.  The  estimated  cost  is 
$75,000. 

Venice,  Calif. — Dana  Burke  is  having  plans  drawn  for  a 
two-  and  three-story  hotel  and  caf4  to  be  erected  at  Vicente 
Terrace  and  Ocean  Ave.,  near  the  Ocean  Front.  The  hotel 
portion  will  contain  100  rooms,  and  the  caff  will  extend  over 
the    water   on    a    concrete    pier. 

♦  Venice.  Calif. — D.  D.  Smith  has  awarded  a  contract  to 
the  FIREPROOF  CONSTRUCTION  CO..  at  $45,000  for  the 
construction  of  a  three-story  brick  apartment  building  at 
Ocean   Front  and   Palonia   Sts. 

Wooainnd,  Calif. — James  Flannigan,  Sacramento,  Calif., 
and  H  H.  Gable  and  others,  of  Woodland,  will  erect  a  4-story 
hotel    to   cost    $300,000. 

Prince  Albert.  Sanli. — Bids  wil  be  received  between  Feb.  1 
and  28.  for  the  erection  of  the  Mechanics'  Institute.  It  will  be 
four-story,  cement  foundation,  structural  steel  and  brick  con- 
struction.' and  will  cost  about  $60.000.  Creighton  &  Crowther, 
Central  Ave.,  are  Archs. 

Edmonton,  .\Ita. — The  Bank  of  British  North  America, 
whose  main  office  is  at  Montreal,  will  have  plans  drawn  at 
once  for  a  10-story  office  building  to  be  erected  at  Edmonton 
in   the   spring. 

I-:dmonton.  .Vita. — Charles  Carey  is  having  plans  prepared 
for  an  eight-story  business  and  apartment  building,  to  be 
erected  in  the  spring.  It  will  be  oOxlSO  ft.  The  estimated 
cost   is   $145,000. 

Vancouver,  B.  C — Bids  will  soon  be  asked  for  the  con- 
struction of  a  six-storv  apartment  house  on  Chllco  St..  tor  J. 
A  Russell.  837  Hastlrigs  St.,  West.  It  will  be  ot  concrete 
cijnstruction.  and  is  estimated  to  cost  about  $200,000.  H.  B. 
Watson.  16  Hastings.  St..  East.   Is  Arch. 

Vancouver.  B.  C. — C.  C.  Muller  will  erect  a  five-story  apart- 
ment house  on  Robson  St..  near  Thurlow.  to  cost  $100,000. 

Victoria,  B.  C. — R.  T.  Elliott  will  erect  an  office  building 
in  Victoria  to  cost  about  $175,000.  Jesse  H.  Warren.  Vic- 
toria, is  Arch. 
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The  Albion  Trust  Co.  will  erect  a  14-story  office  building 
at  Government  and  Wharf  Sts.  It  is  estimated  to  cost 
Sl.OOO.OOO.     H.  S.  Griffith,  Vancouver,  B.  C,  is  Arch. 

Vletoiia,  B.  C. — Alvo  von  Alvensleben.  Ltd..  will  erect  an 
S-story  building  near  the  corner  of  Fort  St.  and  Douglas  St., 
at  an  estimated  cost  of  between  $250,000  and  5300.000.  Tel- 
land   &   ReiUy  are   the  Archs. 

Filters — New  York,  N.  T. — Bids  for  constructing  the 
Jerome  Park  Filters  were  received  by  the  Department  of 
Water  Supply.  Gas  and  Electricity,  Jan.  23,  as  follows:  (A) 
Kevstone  State  Construction  Co.,  Pennsylvania  Bldg..  Phila- 
delphia. Penn. ;  <B)  Oscar  Daniels  Co.,  38  Park  Row,  New 
York;  (C^  T.  A.  Gillespie  Co..  50  Church  St.,  New  Y*ork;  i  D) 
McArthur  Bros.  Co.,  Mason  Hanger  Co.,  11  Pine  St.,  New 
York;  lE)  Luke  A.  Burke  Sons  Co.,  25  West  42d  St..  New 
York;  iF)  Carter  Construction  Co.,  42  Broadway.  New  York; 
(G)  Cogan  &  Co..  2S0  Broadwav,  New  York:  (H)  Booth  & 
Flinn.  1942  Forbes  St..  Pittsburgh.  Penn.;  tl)  E.  E.  Smith 
Co.,   71    Broadwav.    New   York: 


INDUSTRIAL    XOTES 

The  Wheeler  Condenser  &  Engrineerlni;  Co.,  Carteret, 
N.  J.,  announces  that  it  has  acquired  the  American  license 
to  liuild  tile  turbo  air  pumps  of  the  A.  E.  G.  type,  as  man- 
ufactured in  Europe  by  the  Allgenieine  Electricitaets  Gesell- 
schaft.  This  pump  is  of  the  rotary  water  jet  type  for  motor 
or    steam    turbine    drive. 

The  Lansine  Co.,  Lansing,  Mich.,  recently  purchased  an 
eight-story  building  at  2SS  West  St.,  New  York,  and  will  re- 
move from  202  North  Moore  St.,  carrying  a  full  line  of  trucks, 
barrows,    concrete   machinery,   carts  and   scrapers. 

The  EppinB-Carpenter  Co.,  Pittsburgli,  Penn.,  manufac- 
turer of  pumping  machinery,  has  opened  a  district  sales  of- 
fice at  131  State  St..  Boston,  Mass.  James  J.  Hart  is  in 
charge.  A  branch  office  has  also  been  established  at  728 
Monadnock    Bldg.,    Chicago.    III.,    in   charge    of   R.    E.    Burke. 


JEROME  PARK  FILTERS,  NEW  YORK,  N.  Y. 


494,000  cu.yd.  eartli  eacavation,  general 

50,000  cu.yd.  earth  excavation  in  trenclies  and 
foundations 

254,000  cu.yd.  rock  excavation 

160  cu.yd.  masonrj'  excavation  of  dividing  wall.  . . . 

250  cu.yd.  masonry  excavation  of  gate  c}iami>ers. . . 

350,000  cu.yd.  rolling  of  embankments  and  founda- 
tions  ■  -  - 

50,000  cu.yd.  loam  and  seeding 

40,000  cu.yd.  puddle 

1.52.000  lin.ft.  tile  drains  over  vaulting 

9.500  cu.yd.  brolcen  stone  for  filling 

118.000  cu.yd.  concrete  in  foundation  and  floors. .  . 

122,000  cu.vd.  concrete  in  piers  and  vaulting 

74.000  cu.yd.  concrete  in  walls 

32,000  cu.yd.  reinforced  concrete  in  special  vaulting 

20  cu.yd.  reinforced  concrete  in  thin  sections 

11,000  sq.yd.  special  surfacing  of  concrete 

5000  bbl.  additional  Portland  cement 

5,000.(XX)  lb.  steel  reinforcement 

13.S00  lin.ft.  vitrified  pipe  sewers  and  drains 

Main  drain,  lump  sum 

Filter  eriuipment.  item  21a.  lump  sum* 

Filter  crjuipment.  item  2Iaa,  lump  sum. . . 

Filter  equipment,  itf  m  21b.  lutnp  sum 

Filter  etiuipment,  item  21bb.  lump  sum 

Filter  equipment,  item  21c,  lump  sum 

Filter  equipment,  item  21cc.  lump  sum 

IGOO  tons  c.i.  bell  and  spigot  straight  pipe 

2.50  tons  c.i.  special  pipe  and  castings 

Pipe  connections  at  Gate  Chamber  No.   11,  lump 

Sluice  gates,  lump  sum 

162.000  lb.  gate  valves,  lump  sum 

.300.000  lb.  setting  metal  work  furnished  by  city 

Meter,  lump  sura 

8  M.  ft.  B.M.  timber  and  lumber. .-. 

300.000  lb.  niiscellaneoas  w.i.  and  steel  work 

480,000  lb.  miscellaneous  c.i.  work 

4400  lb.  bronze 

6900  lin.ft.  pipe  railings 

.3000  lin.ft.  stair  treads 

3000  8*1. yd.  granite  block  pavement 

8000  s<:j.yd.  telford  pavement 

4000  sq.yd.  macadam  walks 

I8fX)  lin.ft.  curbs 

300  «q  yd.  gutters 

23.000  sq.yd.  sodding 

flfXX)  lin.  duct  ft.  \ntrified  clay  ducU 

Engineers'  office,  lump  sum 


0.84 
0  98 
50  00 
.50  00 


6  50 
10  GO 
40.00 

0  90 
2  20 
0.0295 

1  00 
65,000 

1,045.000 
1.043,000 


2,500 
82,000 
0.09 
0.04 

8.900 
100  00 
0  08 
0.05 
0.60 
0  85 

0  50 
4  00 

1  50 
O  73 
0.75 
0.60 
0.25 
0.15 

6,000 


15.00 

0.05 
1.63 
3.00 
0.10 
0.80 
7  00 
10.00 
9.00 
12  25 
23.00 

0  30 

1  50 
0  04 
0.90 

76,400 
1,402.400 
1,400,000 
1.369.500 
1.367,500 
1,397.000 
1,375.125 
55.00 
100.00 

2,500 
80,000 
0.09 
0.017 
9,000 
100. 00 
0.10 
0.05 
0.60 
0.70 
0.50 
3  00 

0  80 
0.40 

1  00 
O  .50 
0  20 
0  12 

2.000 


17.50 

0  20 

1  75 
3  20 
0.04 
1.23 
7  00 
9.00 
8.00 

17.50 

35  00 

0  .50 

0.70 

0.035 

0  75 

120,000 

1,226,000 

1,264,000 

1.173,000 

1.211,000 

1,165,300 

1,106,500 


2.250 
83,000 
0.10 
0  02 
8,000 
65  00 
0.07 
0.05 
0.00 
0.80 
0.50 
4. 50 
1.70 
0  90 
0  90 
0.90 
0.20 
0.12 
4,500 


1.96 

1.43 

43.30 

17.40 

0  36 

2  .32 

3  19 
0  06 
1.74 
6.16 
8.00 
6.16 

12.50 
21.75 
0.58 

2  10 
0.35 
0.94 

71,050 
1,417,000 
1.415.000 
1,352,000 
1,350,000 
1,381.000 
1,3.54,000 
30  00 

100.00 

2,175 

101,500 

0.13 

0  03 

12.4.33 

72. 50 

0.07 

0.06 

0.72 

1.09 

0  72 

3  07 
1.81 
0.72 

1  45 
0  72 
0  30 
0,19 
5.000 


0  95 

1  90 
30.00 
24  00 

0  .30 

2  00 

3  50 
0  09 
1.25 
6.00 
8.25 
7.50 

11   00 

50.00 

0.45 

1.60 

0.04 

1.00 

39.000 

1,300.000 

1.290.000 

1,200,000 

1,250.000 

1,330.000 

1,320.000 

40.00 

63.00 

2.500 
73,000 
0.12 
0  03 
10.000 
50  00 
0.06 
0.06 
1.00 
2.00 
0.30 
4.50 
5.00 
3  75 
2  75 
2  50 
0.25 
1.00 
3,500 


0.10 

2.00 

4.75 

0.03 

1.50 

6.50 

8.75 

7. 50 

12  50 

40.00 

1.50 

1.60 

0.03 

1.00 

90.000 

1,454.145 

1,451.625 

1,430.100 

1.417. .500 

1,448.475 

1,426.031 

,50  00 

90  00 

5.000 

80,000 

0  10 

0.02 

10,000 

90  (K) 

0  00 
0.05 
1.50 
0.80 
0.80 
3  .50 

1  IK) 
0.90 
0  80 
2.73 
0.35 
0.18 

10,000 


1   00 

1  73 
35.00 
12.50 

0  20 
3  00 

2  75 
0.05 
1.00 

6  25 
9  50 

7  00 
11  00 
10.00 

0  75 

1.50 

0  03 

0.80 

52.000 

1,521.330 

1.518,750 

1,485.902 

1,435.975 

1,515,525 

1,492.546 

40.00 

90.00 

2,600 
103,000 
0  10 
0  01 
7,500 
50.00 
0.06 
0.05 
0  65 
0  75 
0.75 
1..50 
0.75 
0.65 
0  73 
0  .50 

0  -to 

0  08 
7,500 


1.50 
30.00 
20.00 

0.50 

3.00 

2.75 

0.04 

2.75 

7.55 

7.40 

7.20 

16  50 

20  00 

1.00 

1.60 

0.033 

0.80 

70,000 

1.402,400 

1,400,000 

1,.369..500 

l,367,.50O 

1,. 397,000 

1,375,625 

50.00 

70.00 

1,350 
85,000 
0.08 
0.03 
8,500 
80.00 
0.06 
0.06 
0.40 

1.00 
0.30 
5.00 
1.50 
0.40 
1.00 
1.30 
0.15 
0.15 

3,500 


0.30 

3.00 

4.00 

0.03 

1.80 

8.25 

10.50 

8.00 

11.75 

27.50 

0.15 

2.25 

0.035 

2  00 

33.000 

1,402.400 

1,400,000 

1,369,500 

1,367,000 

1,397,000 

1,375,625 

45.00 

100.00 

1,750 
1.30,000 
0.11 
0.025 

7,500 
120  00 
0.2250 
0.07 
0.70 

0  65 
0.50 
4  .50 
1.75 
1.40 
1.35 
1.00 
0.30 
0  11 
22,500 


$6,1.39.015     $6,160,410     $6,752,500     $5,783,170     $.5,672,145     $5,885,875    $5,934,955     $6,094,855     $6,619,960 

•Item  21a.  With  this  type  the  filters  are  washed  with  air  and  water  forced  through  separate  systems.  The  positive  head  is 
used  In  filtration.  I.e..  the  head  due  to  the  depth  of  water  above    the   bottom   of  the  filter  tank. 

Item  21aa.  This  type  Is  the  same  as  the  previous  one,  but  provides  for  the  use  In  filtration  of  a  "nepratlve  head."  That  Is 
to  say.  the  operating  head  would  be  the  head  in  the  tank,  plus  such  suction  as  might  be  created  by  lowering  the  water  In  the 
filtered   water    reservoir. 

Item  21b.  With  this  type,  the  filters  are  washed  by  water  and  air,  but  not  through  separate  systems;  only  one  strainer 
system  will   be  provided   for  both   water  and  air.      Positive  head    used    In    filtration. 

Item  21bb.  This  type  is  the  same  as  the  preceding  one,  but   providing  for  the  use  of   "negative   head"   In   filtration. 

Item  21c.  With  this  type  the  washing  is  done  by  water  alone  at  a  comparatively  high  velocity.  Positive  head  used  in  fil- 
tration. 

Item  2Uc.  This  system  is  Identical  with  21c.,  but  the  use  of   "negative   head"   In   filtration  is   provided  for. 


♦Wharf — Los  Angeles,  Calif. — Bids  for  constructing  2520 
ft.  of  relnforced-concrete  wharf  for  Huntington  Fill,  were  re- 
ceived by  the  Board  of  Public  Works,  Dec.  16.  as  follows: 
fA)  SNARE  &  TRIEST.  143  Liberty  St.,  New  York,  (awarded 
contract);  (B)  Somers  &  Lund,  Los  Angeles:  (C)  Russell- 
Oreene-FocII  Co..    Los  Angeles.     The  Item   bids  follow: 


WHARF    I.OS    ANGEI.ES.    CALIF 


B 


1,222,000  lb.  steel  cylinders  $0  0't4  $0,055  $0(1.53 

1,600.000  lb.  steel  rrinfnrn-d  risls  0  04  0(138  0  (M 

14.280  lin  ft.  IK-in.  concret«.  piles                                           1   M5           2   12  2   10 

17.320  lin  ft.  18-in    concrete  pil<»                                           160           2  07  2  05 

.•)0..500  lin  ft.  concrete  sheet  i.ilii.  2  05           2.35  2.(X) 

80  cu  yd    Class  A  cnrrele  14  (¥)  17  00  10  00 

.'..KK)  cu  vdflass  n  concrete  l:t  (K)  13  65  9  60 

3,6.50  cu  yd.  Class  C  concH'te  6  7(1           7.20  7  (Kl 

Additional  prin.  with  crushed  stone  0  .«0            1.00  0,50 

26.000  Ions  ripriip  (new) .  .                                                       1.30            l.flO  1.40 

fi.OOO  cu  yd.  nprnn  (shifu-d) .                                                   100            Iftfl  1.10 

105  cu  yd    dry  wall 5  00           7  00  4.00 

24.000  tons  special  fill,  rpirap   . .                                            I   30           1   70  1.40 

24.000  tons  special  fill,  spalls 120            I .  S5  1.10 

24..3(IO  cu  yd.  sp<'cial  fill,  shell  metal..      0  70          0  55  0  60 

17.500  lin  ft.  piles,  in  cylinder 0.44           0  62  0.00 

60.800  lin.ft    piles.  unlrenl<.d 0  33           0  31  0  40 

100,000  iiq  ft  asphalt  pavement 0  10          0  20  0  16 

Total.        $444,700      $556,263    $447,480 


StaeKe  A  Bennett,  Watertown,  N.  Y.,  consulting  civil, 
steam  and  electrical  engineers  have  moved  their  offices  from 
the    Smith    Hldg.,    to    the    Charlebols    Bldg.,    Watertown. 

The  InlverNBl  Crunher  Co..  Cedar  Rapids.  Iowa,  maker  of 
the  original  Velton  Universal  Crusher,  has  taken  over  the 
.sale  and  control  of  the  line  of  crushers  heri'tofore  manu- 
factured and  sold  bv  the  Eureka  Stone  &  Ore  Crusher  Co,, 
of  Cedar  Rapids.  The  Unlv.-rsal  Co.  will  continue  to  manu- 
facture   both    lines    at    the    Eunka    plant. 

Thr  r'ontraetlng  Firm  of  Jnoirn  Stewart  &  Co.,  with  office! 
at  30  Church  St.,  New  York,  has  been  Incorporated  with  a 
capital  stock  of  $3,750,000,  divided  Into  $1,000,000  1%  cumula- 
tive first  preferred,  $1,500,000  T/<  cumulatlvi'  si-cond  preferred 
and  participating,  and  $1,25,000  common.  The  officers  of  the 
new  company  will  be  A.  M.  Stewart.  Pres.;  J.  C.  Stewart,  Vlce- 
Pres.  nnrl  Western  Manager;  Charles  P.  Transom,  Third  Vlce- 
Pres.  and  Ch.  Engr.;  W.  A.  Rowan,  Treas.,  and  J.  It.  A.  Fo«- 
burgh,  Secv.  The  firm  of  James  Stewart  &  Co.  was  establlshod 
In  1S4B  In  Ottawa,  Can.,  bv  James  St.-wart,  of  Alierdeenshlre, 
Scotland.  In  ISflS  Its  headntinrlers  were  movi'd  to  St.  Loula. 
The  general  office  was  changed  In  1900  (o  Ni'W  York  City  with 
district  offices  In  St.  Louis.  Chicago,  Pittsburgh.  Montreal, 
Salt  Lake  CItv,  New  Orleans,  Houston  and  San  Francisco. 
The  operations  of  the  company  Incliidi'  the  construction  of 
public  and  state  buildings,  office  buildings,  hotels,  bankt, 
mniiiifnctiirlng  plants,  dock  work  and  grain  elevators.  T"* 
preHi'nt  booked  biiHlnesH  of  the  company  amounts  to  about 
$20,000,000. 
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CONTRACT   PniCES 


HhSulxvny — Boston.  Mass. — I3kls  were  nci'lvod  Dcr  24  hv 
thr  Boston  Transit  Commission,  for  constri  c  InK  SVctlon  4 
of  the  Hoylsf.n  St.  sul.way.  as  follows:  (A)  \V  H  kVv"s  & 
Co..  !.5  Milk  .St.,  Boston:  (  B)  CouKhlan  *  Sheila  "„  43  Tr* 
mont  St..  Boston:  (C)  t'oleman  Bros..  Pearl  and  Marif'lnal  Sta 
Chelsea.  Mass.:  i  I))  I'.  MeCovern  &•  Co.,  (1  Bea.o n  St  UoVton' 
(E)  HUGH  NAVVN  CONTHACTING  CO..  82  Salvln  iSt  Rox- 
bury.  Mass.  (awarded  contract).  The  item  bids  were  as  fol- 
lows: 


SUBWAY,   SECTION    I,    BOSTON,   MASS. 


B 


C 


D 


90,000  cu.yd.   earth  exnnvu- 

-Ji?"' "''P^''' '"■''■'■'"' ■  *■'■'*"         *3  no         $3(17         83  .W         $3  r,l) 

7(X)0  cu.yd.  earth  excaviilion. 

below  invert 7  fid  .12.-.  .",  CXI  :)()(!  .i  (10 

50  cu.yd.   masonry   nniovcd 

in   walls    and  foundations  1(1  (in  l.s  nO  1(1  (1(1  .-,  (u)  m  on 

6.500  sq.yd.  masonry  removed 

concrete  base 5(1(1  (130  0  7(1  (ISO  0  70 

23,0(XI  cu.yd.  concrete  mas- 

,„™'^'--, , "'  ""  ''■''"  "   f'l  10  00  11    (Kl 

7000  cu.yd.   gravel   concrete 

masonry S  00  R  00  7  (1(1  1(1  (lo  ^  no 

20t)  cu.yd.  concrete  masonry, 

mortar    under    Banges    of 

beams 10  (10         in  (lu         1(>  on         20  00         !.■)  iin 

100  ru.yd.  brick  masonry    ,    .  20  00  IS  (10         2(1  (Id         l.s  00         20  (10 

50  lin.ft.  6  to  10-in.  vitrified 

Sipe.  laid 0  90  (15(1  1   (lO  0.50  100 
3  lin.ft.,  12  to  20-in.  vit- 
rified pipe,  laid 1    .")0            0  .50            1   (1(1            1   (10  1   00 

700  lin.ft.  22  to  30-in.  vitri- 
fied pipe,  laid 2.00  1    00  2  00  1    .50  1    .50 

3000  lin.ft.  4  to  S-in.  vitrified 

pipe,  laid  for  underdrain...  1  (10  0  .50  1  00  0  .50  0  .50 

1000    tons    reinforcing    rods, 

les-s  than  (i  in 15(10  12  00  10(1(1  12  00  7  00 

4(X)   tons   structural   steel, 

more  than  6  in 20  00         18  00         16  00         20.00  12  00 

225  tons  steel  sheet  piling.  .  .  70  00         .50  00         60.00         75.00         60  00 

20.000  sq.yd.  cement  plaster..  0  50  0  50  0.50  0  30  0  40 

40,000  sq.yd.  textile  and  as- 
phalt waterprooBng 0.50  0.50  0.50  0.40  0  55 

20.000  sq.yd.  tarred  felt  and 

pitch  waterproofing 0  40  0  30  0.30  (1.30  0  40 

125,000  lin.ft.  spruce  piles   .  .  0  25  0  30  0  30  0  27  0  25 

1000  sq.yd.  crude  parafine 
applied  to  piles,  per  sq.yd...  0  20  0  20  0  30  0.10  0  10 

Other  work  and  risks  not  in- 
cluded by  other  items 
(lump  sum) 5,000  5.000        10,000  100  4,000 

Totals S927,945    $761,275    $751,100    $750,050   $743,700 

+Brldee — Cleveland.  Ohio — Bids  for  constructing  a  steel 
bridg-e  on  concrete  piers  and  pile  foundation.  4300  ft.  long 
and  7000  ft.  with  approaches,  over  the  Cuyahoga  River,  at 
Clark  Ave.,  were  received  by  the  Director  of  Public  .Service, 
Dec.  19.  as  follows:  (A)  C.  H.  FATH  &  SON  CONSTRUCTION 
CO.,  Cleveland  (awarded  contract  on  substructure):  (B)  PHEE 
CONSTRUCTION  &  ENGINEERING  CO..  Chicago  (awarded 
contract  on  superstructure):  (C)  Great  Lakes  Dock  &  Dredge 
Co.,  Cleveland:  (D)  Carland  &  Hecker,  Cleveland;  (E)  W. 
Kupper  Construction  Co..  Cleveland;  (F)  Hezlop-Sinclair, 
Cleveland:  (G)  Masters  &  Mullen.  Cleveland:  (H)  W.  S.  Cooper 
Co..  Cleveland;  (I)  R.  P.  Burnett.  Cleveland;  (J)  Mettler- 
Gloyd  Co..  Cleveland;  (K)  Duquesne  Contracting  Co..  Pitts- 
burgh: (L)  J.  Connelly  Construction  Co..  Cleveland;  (M) 
James  Duff  Construction  Co..  Cleveland;  (O)  Charles  H.  Strong 
&  Son.  Cleveland;  (P)  American  Construction  Co.,  Cleveland. 
The  Item  bids  follow: 


IM>r>t'l'l(IAI,    N'OTKH 


Brazil  1h  also  to  have  Improved  aiiloinoblle  hlirhwavii  Thi. 
Empreza  Autovlnrlu  PaullHtn  hai  I.  V.  KranteT  |»  r.nf^^^^^ 
by  the  Kovernnient  to  eonstru.t  a  roa  I  b  -twuVn  Sa.  Paulo 
noated"l!"i:...i,"""f?V-  ,  '"f"'""  »""••  'h'"  Ihl*  e"„M.':'„rh"'» 
h,"!uJ„i  ii"  '  ,'  •.'•'''  l'"'l)o»".  netting  »«r>0.(l()i).  Several 
thousand  coffee  planters  are  Interested  In  the  vaHt  ti-rrllorv 
lying    betw.-.n    the    tw.>    p<,rt«    to    i„-    <oniVec  .  d     an.     the    con^ 

Vi^-l^ll^  ,"'  "^'^  ""V'S'l  *'"  ,'••■"'"•'■  '"■  "otomoblle  Hlmoira 
necessity    to    each    of   these    planters. 

Joneitb  T.  Ky.-raon  A  Hon.  of  ChlouKo,  announce  that 
r'^mw-'v  !■  "•■"'l'-;-  ••",«  '"V"  »I'P<'lnted  Secretary,  In  charRe  of 

for  hlmsiif     ■"''"         '  '"   '"^•"'«"'"   '"  «•"«"»«•   In   buBlnena 

!(„''"''?     •■••••••"ylvnnlii     Uallrnail     .XyMtrm.    comprising    all     the 

lines  fiom  New  York  at  one  end  and  Chicago  and  .St.  I,ouIh 
LL  h ',1^  i 'u  """  ,>■'■'•<' 1 1 1. V  requ.Mted  from  fnlght  car  bulld- 
enr«  (i„T'  "^  "  ^'''"^  '"  .'^''  ouichase  ..f  12.300  new  freight 
cars     Involving   an    expenditure    of   about    $lfi.(iO«.000. 

Of    the     foregoing    ears.     10.000     will     be    additions     to    the 
Systems    equipment,    while    2300    will    represent    replacements. 
The  replacements  and  additions   will    represent   a   net    Increaso 
'"   y\!'  '"I  V'"K  <apa<lty  of  the  company  of  518.000   tons. 
^inJ  ,"'■"   ^'V    will   utilize   5U00  of  the  steel   gondola  cars. 

1300  wooden  side  gondola  cars,  and  1000  r<-frlgerator  cars. 
7aaa  Lines  West  of  Pittsburgh  will  use  3000  st.-el  gondola. 
1000  wooden  side  gondola,  .500  refrigerator,  and  500  box 
cars.  The  ffjregoing  purchases  will  be  In  addition  to  orders 
placed  in  1912.  for  a  total  of  about  $20,(100.000  worth  of 
vnnlf  '  ,'■''""''•  '^^""iPrlsing  9875  additions  to  equipment  and 
8000  replacements.  During  the  four  years,  1909  to  1912  inclu- 
sive, the  Company  added  to  its  freight  equipment  a  net  In- 
crease in  carying  capacity  of  1.389,370  tons. 
„.ni  V  ■   '■"■"L"  V'i"^   ^'l  '''^   added,    the   Pennsylvania   System 

y-s  nnn  y  P'"yided  for  the  use  of  the  shipping  public,  about 
J  (5,000  freight  cars. 

The  purpose  of  the  new  equipment  now  to  be  ordered  Is 
that  shippers  may  have  equipment  available  without  delay 
for  the  normal  Increase  in  traffic  to  be  expected  on  the 
Pennsylvania  Railroad  System. 

.\  Freight  .Xuhwny— The  Hudson  National  Freight  Ter- 
mina  Co..  incorporated  with  a  capital  of  $300,000,000.  plans  to 
install  subways  to  facilitate  the  direct  handling  of  freight 
coming  to  and  going  out  of  the  citv.  It  Is  proposed  to  have 
direct  connections  with  the  railroad.s.  steamships,  and  the 
State  Canal.  A  charter  is  asked  to  build  and  operate  a  four- 
track  subway  in  Hudson  St..  from  Chambers  to  14th  St.. 
to  Eleventh  Ave  to  72d  St..  with  spurs,  to  the  Hudson  River, 
to  be  used  by  all  the  railroads:  also  to  lease  from  the  city 
all  that  unimproved  river  front  from  3Sth  to  42d  St..  and  to 
construct  river  piers  in  order  to  accommodate  all  vessels  en- 
gaged in  foreign  or  domestic  commerce,  to  have  direct  con- 
nections with  the  railroads  running  out  on  the  river  piers 
to  receive  and  deliver  their  freight  direct,  also  running 
frorn  their  own  car  floats  direct  to  th.-ir  own  terminals,  and 
to  all  warehouses,  factories  and  the  market  t.-rminals.  whole- 
sale and  retail,  to  be  located  at  points  in  the  subwav 
convenient  to  the  public  in  every  part  of  the  citv.  in  order 
that  all  market  supplies  may  he  shipped  direct  bv  the  farm- 
ers, in  better  conditions,  at  lower  prices  to  the'  consumers. 
The  proposed  plan  of  the  company  practically  collects  all  the 
railroad  traffic  at  one  point  and  releases  about  twenty 
Hudson-Riper  piers  below  14th  St..  and  is  intended  to  be  a 
relief  to  the  congested  and  dangerous  conditions  of  West 
St.  and  Twelfth  Ave.  The  Hudson  National  Freight  Terminal 
Co.  propose  to  build  to  order  all  warehouses,  railroad  and 
market  terminals  and  lease  for  a  long  term  of  years  at  the 
very  lowest  rates,  making  all  direct  subwav  .and  railroad 
connections,  at  the  time  of  construction.  Clarence  Garretson 
is   given   as   Pres.   of   the   company. 


SUPERSTRUCTURE,  CLARK  A\"E.  BRIDGE,  CLEVELAND,  OHIO 


Cofferdam  (lump  sum) 

14.500  cu.yd.  foundation  excavation 

5  0.50  cu.yd  concrete  1 :3:6 

2.7.50  cu.yd.  concrete  1:2^:5 

60.000  ft   foundation  piles,  plumb 

4.600  ft.  foundation  piles.  battere<l 

6.300  ft.  pier  protection  piles 

100.00(1  lb.  metal  reinforcement 

3.000  1b  anchor  bolts 

7.000  lb.  pier  protection  bolts,  washers  and  wire  cable . 

25  M  ft.  B.M.  pier  protection  lumber 

Canal  diversion  (lump  sum) 

4  test  piles 

Totals 


$24,950  00 

$11,500  00 

$43,000  00 

$8,960  00 

$22,500.00 

1  75 

0  SO 

1  00 

1  00 

7  00 

5  .SO 

7  00 

5  75 

6.80 

8  25 

7  10 

12  00 

6  17 

0.40 

0  30 

0  45 

0  35 

0  39 

0.50 

0.40 

0  60 

0  38 

0.44 

0.40 

0.48 

0  38 

0  40 

0  40 

0  02  J 

0  05 

0  02J 

0  03 

0  10 

0  03J 

0  04 

0  03 

0  10 

0  04 

0  04 

60  00 

60  00 

70  00 

80  00 

80  00 

5.000  00 

350  00 

700  00 

.500  00 

277  00 

20  00 

100  00 

200  00 

75  00 

307  00 

SUBSTRUCTURE,  CLARK  AVE.  BRIDGE,  CLEVELA.ND,  OHIO. 


A  B  C  D 

19,800  cu.yd.  foundation  excav. .  $1   25  SI  07  $1  77  $1  00 

43,400  cu.yd.  grading 0  40  O.SO  0  45  0  50 

6,180  cu.yd.  concrete  1:3:6 6  50  5  92  6  15  6.00 

7.300  cu.yd.  concrete  1:2} :5 7  00  6.18  6,55  6  25 

300  cu.yd.  concrete  1:2:4 7.50  10  23  7  00  8.00 

145.000  ft  timber  piles 0  28  0.33  0.33  0.35 

32,000  ft.  concrete  piles 120  0.93  105  2.00 

122  000  lb.  metal  reinforcement.  0  05  0  02}  0.04  0.03 

IJ'OOO  lb.  anchor  bolts 0  05  0.035  0.07  0.05 

J5  M  ft.  lumber 50  00  50  00  65  00  1.00 

» test  piles 20  00  50.00  350  00  2  50 

4-in.  drains 0  50  Q.so  0  20  0  25 

Totals $223,450  $224,069  S234.977    $245,850 


$1.00 

$1  25 

$0  97 

$1  40 

$1  00 

$2  .30 

$2  25 

$1  .50 

$•>  50 

0.60 

0  95 

0.60 

0  95 

0  90 

0  65 

lot 

6.50 

7  25 

5  35 

6  79 

7  00 

6  55 

8  00 

7.72 

7.25 

7.50 

6  50 

7.17 

7.40 

7  20 

8  .50 

9  50 

8.50 

8.00 

10  00 

9  85 

9.00 

7  80 

12  00 

10  00 

0.40 

0.35 

0  36 

0  34 

0.43 

0  3.3G 

0  40 

0  40 

0  34 

1.40 

1  25 

1.25 

1  70 

1.25 

1  10 

1  25 

1  65 

0.03 

0  05 

0.03 

0  03} 

0.02} 

0  02} 

0  04 

0  03 

0.06 

0  05 

0.09 

0  OS 

0.05 

0  06 

0  06 

0  10 

45  00 

50  00 

50  00 

45  00 

SO  00 

75  00 

140.00 

35  00 

2400  00 

200  00 

350  00 

350  00 

250  on 

250  00 

0.25 

0  10 

0  15 

0  20 

0  30 

2  00 

1  00 

0  25 

0  SO 

$251,570    $252,387    $263,257    S263.S12    $272,051    $272,150    $295,500    $315,510    $328,480 
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Vol.  (ill.  \( 


The  Hess  Flume  Co.,  2166-76  15th  St..  Denver.  Colo.,  has 
purchased  the  patents  of  the  Maginnis  flumes,  covering  both 
the  Maginnis  Standard  Flume  and  the  Smooth  Interior  Flume, 
together  with  the  business,  stock  and  good-will  of  P.  Magin- 
nis. Kimball.  Neb.  The  Hess  company  will  manufacture  both 
the  Hess  and  Maginnis  flumes  at  its  factories  in  Denver  and 
Canton,  Ohio.  The  infringement  suit  brought  by  Mr.  Ma- 
ginnis against  the  Hinman  Hydraulic  Mfg.  Co.,  of  Denver, 
will   be  continued  by   the  Hess  Flume   Co. 

Louis  Scotti,  of  Madrid.  Spain,  now  visiting  in  Boston, 
reports  that  automobile  roads  in  Spain  are  being  rapidly 
improved.  The  government  has  appropriated  about  $10,000,- 
000  for  road  improvements,  and  within  the  past  year,  some 
37.000  miles  of  highway  have  been  put  into  fine  condition  for 
motoring. 

New  Steel  Plant  In  Canada — The  Steel  Corporation  late  in 
1912  announced  its  intention  of  building  an  iron  and  steel 
manufacturing  plant  in  Canada,  the  location  of  which  will  be 
not  far  from  Detroit,  and  at  a  point  where  is  can  re- 
ceive raw  materials  and  ship  finished  products  by  water 
as  well  as  by  rail.  No  details  have  yet  been  published  with 
regard  to  this  plant,  but  it  is  reported  that  work  will  be  be- 
gun early  In  1913.     The  site   has  already   been  purchased. 

.\n  AmbttioaM  Scheme  f(»r  Railn-ay  Improvements  has  been 
broached,  but  as  yet  no  oincial  announcement  has  been  made 
of  the  project,  and  it  may  never  be  put  through.  This  con- 
cerns the  improvement  of  the  Pennsylvania  R.R.,  including 
the  four-tracking  of  the  Kw-grade  freight  line  from  Harris- 
burg  to  Trenton  .Junction  and  the  foui'-tracking  of  the  Cumber- 
land Valley  R.R..  an  allied  br  nch  of  the  Pennsylvania,  from 
Harrisburg  to  Ch.imbersburg.  and  the  establishment  of  a 
Junction  point  at  Newville,  a  few  miles  west  of  Carlisle,  from 
wnich  a  four-track  road  can  be  run  straight  west  to  Pitts- 
burgh along  the  lines  of  the  old  South  Penn  survey,  lopping 
off  nearly  70  miles  from  the  circuitous  main  line  West  be- 
tween Harrisburg  and  Pittsburgh. 

Charles  M.  Schwab  has  purchased,  in  conjunction  with 
French  bankers  and  steel  men.  iron-ore  property  containing 
lOO.uoo.OOO  tons  of  ore  in  sight  at  Coquimbo,  Chile,  near  the 
lla.v  of  Cruz  Grande,  known  as  the  Tofo  Iron  Mines.  Mr. 
Schwab  describes  the  ore  as  superior  to  the  Swedish  ore. 
which  up  to  this  time  he  has  considered  the  best.  It  assays 
€7'.;    of  iron  and  contains  very  little   phosphorus  and   sulphur. 

The  addition  of  this  Chilean  ore  to  the  Bethlehem  company 
will  increase  its  output  about  60',;,  and  to  provide  for  it  ad- 
ditional construction  to  the  plant  costing  $6,000,000  has  been 
planned.  A  fleet  of  steamers  for  transportation  of  the  ore 
to  the  Bethlehem  plant  is  to  be  built,  with  not  less  than  ten 
of  from  15.000  to  20,000  tons  capacity.  The  ships  will  use 
the   Pan.ama  Canal. 

The  property  is  under  the  jurisdiction  of  the  government 
of  Chile,  but  French  capitalists  held  concessions  on  the 
propert.v  with  the  consent  of  the  French  government.  Asso- 
ciated in  the  purchase  with  Mr.  Schwab  are  George  S.  Gand- 
Jeay,  president  of  the  Uanque  Francaise;  M,irquis  Chas- 
seloup,  Loubat,  of  the  Rothschild:  A.  Armond.  director  of  the 
Creusot  Steel  Co.;  Albert  Enriques,  of  London,  and  H.  Gros- 
dlder,   of   Paris. 

PlanH  for  a  New:  Trolley  Terminal,  which  is  designed  to 
relieve  the  present  traffic  congestion  at  Broad  and  Market  St.s., 
Newark,  N.  J.,  have  been  anounced  by  the  Public  .Si-rvice 
Corporation  of  New  Jersey.  The  terminal  will  front  on  Park 
Place,  extend  back  to  Pine  St.,  with  outlets  to  North  Canal 
and  East  Park  Sts.,  will  be  six  stories  high,  and  contain 
a  three-level  system  of  entrance  and  exit  for  trollevs  and 
passengers.  No  trolley  lines  will  enter  or  leave  the  struc- 
ture on  the  street  level,  and  it  Is  plannrd  to  bring  lines  from 
the  west  through  a  subway  into  the  building  on  a  subsurface 
level,  and  lines  from  the  east,  north  and  south  bv  wav  of  Mul- 
berry St.  on  to  the  company's  property  at  grade  and  have 
them  ascend  a  trestle,  crossing  Pine  St.  overhiad  and  into 
the  terminal  building  proper  on  what  may  be  called  the  s-cond 
floor.  The  subway  to  thi-  terminal  from  the  westward  is  re- 
garded as  one  of  Its  most  lmport.ant  features.  It  Is  also  one' 
of  the  most  costly,  and  was  decided  upon  onlv  after  careful 
-x'udy  had  demonstrated  that  no  other  plan  could  be  divlsed 
that  would  afford  real  relief  and  escape  the  criticism  of  being 
a  makeshift  proposition  such  as  would  he  the  case  If  an  at- 
t-  mpt  wire  made  to  simply  transplant  existing  congested 
conditions  to  some  other  point. 

It  Is  designed  to  have  the  westward  entrance  to  thi- 
terminal  actually  begin  on  Washington  St..  at  a  point  north 
of  the  Morris  Canal.  The  company  will  have  a  private  right 
of  way  extending  from  Washington  St.  through  to  Ilalsey  .St.. 
including  the  old  church  edlflce  adjoining  the  Young  Men's 
Christian  Association  building  and  facing  Cedar  St.  The 
plans  call  for  cars  to  turn  from  the  north  and  south  oft 
Washington  St.  Into  this  private  right  of  wav.  and  dip  Into 
the  subway  on  a  i'/t  grade,  crossing  undermath  the  surface 
of  Halsey  St.,  the  subway  following  the  line  of  Ci-dar  St., 
crossing  Broad  St.  and  continuing  beneath  the  apix  of  Mili- 
tary Park  and  Park  Place,  Into  the  terminal  building  base- 
mi  nt. 

Th"  new  arrangement  of  trackage  will  In  no  wav  affect  or 
diminish  the  present  trafllc  facilities  on  either  Broad  or  Mar- 
ket Sts.,  but  by  means  of  the  proposed  underground  routi-s 
fhi'  congiMllon  at  the  "Four  Corners."  Market  and  Uroad  St., 
will  be  materially  reduced,  as  a  large  percentage  of  the 
cars  win  pass  that  point  underground,  thi-  Broad  St.  cars 
Koing  under  at  Park  Place  and  at  Lafayette  Sts.,  and  the 
Market  St.  cars  at  Mulberry  St.  and  at  Washington  St.  The 
other  cars  will  continue  to  cross  at  grade.  The  curvi-  of  th<- 
tracks  at  the  "Four  Corners."  which  allows  cars  from  th<- 
Markit  St.  depot  to  run  north  on  Broad  St.,  will  be  discon- 
tinued, the  Pennsylvania  R.R.  depot  service  being  supplied 
through  the  underground  system  entering  at  Mufberrv  and 
J'"'",!?'\.'.f"',  ''"'''■  ^""t  "f  '•"•  '-ntlre  undertaking,  as  esllmated 
by  Public  Service  ofllclals.  In  14.000.000  The  flnanceering  has 
been  satisfactorily  accounted  for  and  nil  that  Is  needed  for  the 
beginning  of  construction  work  Is  the  necessary  legislation 
from  both  the  city  and  the  sinte.  Thomns  F.  McCarter  Is 
President  of  the  Public  Servl<e  Corporation,  and  Martin 
Schrelber  Kngr  of  Maintenance  of  Wav.  Public  Service  Bldg.. 
Newark.  N.   J..   Is  In  charge  of  the  undertaking. 


EXAMIX.\TIOXS 

Bloctrical  .V.s.sistant — Washington,  D.  C. — The  United  States 
Civil  Service  Commission  announces  an  open  jompetitive  ex- 
amination for  electrical  assistant,  for  men  only,  on  Feb.  26. 
From  the  list  of  those  passing  this  examination,  certification 
will  be  made  to  fill  vacancies  in  this  position  at  $1080  per 
annum  in  the  Signal  Service  at  Large,  War  Dept..  on  vacan- 
cies requiring  similar  qualifications  in  any  branch  of  the  ser- 
vice. Subjects  of  examination  and  their  relative  weights  are: 
Practical  questions  in  electrical  science,  20;  practical  ques- 
tions in  construction  and  installation  of  electrical  instru- 
ments, 30;  training,  experience  and  fitness,  50.  Appl  cants 
should  be  familiar  with  the  practical  side  of  electric'ty  as 
applied  to  telegraph,  telephone  and  kindred  engineeri-.  .c.  and 
have  had  experience  in  the  installation  and  equipment  of  tele- 
phones, storage  batteries,  motor  generators  and  other  elec- 
trical apparatus.  Applicants  must  be  20  years  of  age  or  over 
on  the  date  of  the  examination,  and  must  be  actual  residents 
of  the  state  or  territory  from  which  they  malve  application 
for  at  least  one  year  previous  to  the  examination  Persons 
who  meet  the  requirements  and  desire  this  exa:nination  should 
apply  at  once  to  the  U.  S.  Civil  Service  Commission,  Wash- 
ington,  D.  C,  for   Form   1312. 

Engineer  of  Water  Works  Design — The  Mu;-icipal  Civil 
Service  Commission  of  Chicago,  111.,  City  Hall,  anjuunces  an 
examination  to  be  held  Feb.  3,  4  and  5,  for  thi  josition  of 
Engineer  of  Water  Works  Design,  Class  B,  Gr^.le  4,  salary 
$3600.  Subjects  of  E.Namination :  Duties,  mathematics,  re- 
port, efficiency,  seniority.  Eligible:  Persons  in  the  engineer- 
ing service  whose  official  grade  under  the  n.-w  duties  engi- 
neering classification  is  Grade  III  or  above,  and  those  whoso 
official  grade  under  the  old  compensation  classification  is 
Grade  6  or  abov  ,  and  those  persons  in  the  classified  service 
who  have  been  performing  duties  and  drt.wing  compensa- 
tion of  such  grades  in  the  service  of  the  cicy  and  have  been 
employed  as  indicated  above  for  six  months  immediately  pre- 
ceding this  examination,  and  at  the  time  i  this  examination 
are  actually  employed  in  the  city  service  or  are  m  leave  of 
absence  or  eligible  for  reinstatement.  Rligible:  Persons  in 
the  engineering  service  whose  official  grade  under  the  new 
duties  engineering  classification  is  Grade  III  or  above,  and 
those  whose  official  grade  under  the  o'.d  compensation  class- 
ification is  Grade  6  or  above,  and  those  persOTis  in  the  class- 
ified service  who  have  been  performing  duties  and  drawing 
compensation  of  such  grades  in  the  service  of  the  city  and 
have  been  employed  as  indicated  above  for  six  months  im- 
mediately preceding  this  examinaiion,  and  at  the  time  o' 
this  examination  are  actually  employed  in  the  city  service  or 
are  on  leave  of  absence  or  eligible   for   reinstatement. 

.Sanborn  Map  Expert — The  Municipal  Civil  Service  Com- 
mission, City  Hall,  Chicago,  111.,  announces  an  examination 
to  be  held  Feb.  4,  for  the  position  of  Sanborn  Map  Expert, 
Class  B,  Grade  3,  Salary,  $1S00.  Subjects  of  Examination: 
Special  subject,  mathematics,  repent,  experience.  Duties: 
Has  charge  of  the  Sanborn  division.  Bureau  of  Maps  and 
Plats;  supervises  posting  of  Sanborn  .atlases,  makes  record  of 
building  permits;  appears  betoie  department  heads  and 
Council  committees  and  explains  information  contained  in 
Sanborn  records;  makes  building  surveys  and  notes  In  the 
field  when  necessary. 

-Alnteroepting    Sewer    System — New    Bedford,    Mass. — Bids 
for    constructing   the   substructure    of   the    screen    house    sewer 
and  sea  wall,  according  to  pKins  prepared  b,v  William  F.  Wil- 
liams, Engr.,  New  Bedford,  were  received   by  the  city,  Dec.  18, 
as  follows:    (A)    Frank  Gammlno,    233    Federal   .St.,    Providence, 
R.   I.;    (B)   J.   W.   Bishop  Co..   417    P.uller   Exchange,   Providence, 
R.  I.;    (C)    C.   E.   Trumbull    &  Co..    1121    Tnmont    Bldg.,   Boston: 
(D)   Joseph  Long  &   Co..   29   Blossom   St.,    Leominster,   Mass.: 
SUBSTRUCTURE  OF  .SCREEN  HOISK  SICWEH  AND  SEA  WALL, 
NEW  BEDFORD.  M.-\S,S. 
(Intercepting  .Sower  System) 

.\  B  C  D 

3900  eu.yd.  earth  exca'TOtion $1.50         13.41         $1.75         $2.90 

250  cu.yd.  rock  excavation 4  00  2..'30  5.00  7.00 

2100  ou.yd.  masonry  in  sewer  hou.se O.OO  B.liO         10.00         13.80 

2100  cu.vd.   concrete  masonry  in  ^<l'w■l>^, 

manholes  imd  overflow 0(1(1  fl.CiO  10.00         10.80 

120,000  lb.  KtPfl  reinforcing  in  sewer   luul 

sewer  liounc 0  02.5         0  03  0.05  0.048 

12,000  lb.  steel  beams,  Anglos,  channels, 

Z-bars 0.07  0.05  0.08  0.07 

14,000  ft.  lumber  left  in  place '20.00         20.(K1         20.00        20.00^ 

375  cu.yd.  rubble  masonry  in  SCO  wall..  11.00  10.70  9.00         10.f>0 

1300  sq.ft.  briok  lining  in  boiler  room.  0  30  0.42  0.30  0.60 

TotolB $41,411     $.54,191     $62,470     $06,536 

r.\TAliOn    NOTICES 

The  Berger  Mfg.  Co.,  Canton.  Ohio.  Catalog.  Concrete 
reinforcing  and  furring  plates.      Illustrated,   82   pages,   6x9   In. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  Til.  Bulletin  No.  34P. 
Design  and  construction  of  Class  G  "Chicago  Pneumatic" 
compressors.      Illustrated,    28    pages,    6x9    In. 

International  Praeposlt.  Safety  explosive.  Illustrated,  , 
4x9    In.  I 

The  T.  I*  Smith  Co.,  Milwaukee,  Wis.  Catalog  No.  860.  § 
Rock,  ore  and  gravel  handling  machinery.  Illustrated,  40  ^ 
pages,  6x9  In. 

Toch  Bros.,  320  Fifth  Ave.,  New  Yqrk.  Booklet.  "Toxe- 
ment,"  for  waterprooflng  cement  construction.  Illustrated,  16 
pages,  3H'X6  In. 

The  Alexander  Mllhurn  Co.,  1420-26  W.  Baltimore  St., 
Baltimore,  Md.  Catalog.  Oxy-acetylene  welding  and  cutting 
apparatus.     Ilustratcd,  32  pages,  6x9  In. 

American  Sheet  &  Tin  Plate  Co..  Pittsburgh,  Ponn.  Pam- 
phlet,    "liettir   Uulldlngs."     IlluKtrated,  62  pages,  6x9  In. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No. 
A40S0.  Klei-trlcllv  In  excavation  and  construction  work. 
Illustrated,  28  pages,  XxlOVj  In.  Bulletin  No.  IsfiOC.  E'llBon 
Mazda  lamps  for  standard  lighting  service.  Illustrated,  26 
pages,   8x10Vj    In. 

Lackawanna  Steel  Co.,  Lackawanna,  N.  Y.  Bulletin  No. 
10B.     Steel  sheet  piling,     llluslrnted.  28  paKes,  8x10%  tn. 
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A    Heavy    Switching  Locomotive  with 
Side  Sandboxes 

Oil  very  larnv  liiconiotivcs  witli  iiuiiu'rous  driving 
wheels,  and  espec'ially  on  Mallet  duplex  engines,  the  ordi- 
nary sandbox  on  top  of  the  boiler  hardly  alt'ords  siiHicieiil 
(•apacity  of  sand,  as  the  large  boilers  leave  little  height 
axailable  for  the  santlbox.  For  engines  in  yard  and  shift- 
ing service  two  sandboxes  are  eomnionly  used.  In  some 
recent  Mallet  locomotives  these  boxes  are  placed  on  each 
side  of  the  boiler,  so  that  a  much  larger  box  can  be  used. 
This  arrangement,  with  two  boxes  (for  the  rear  or  high- 
pressure  group  of  drivers  only),  has  been  applied  to  large 
locomotives  of  the  0-8-8-0  class  for  the  Penn.sylvania  R.R. 
The  accompanying  cut  shows  an  engine  of  the  0-6-6-0 
<lass  having  four  sandboxes  arranged  as  above  described, 
and  serving  both  groups  of  driving  wheels.     The  engine 


frames  and  |)laced  directly  in  front  of  the  driving  wheelH, 
have  been  tried  on  a  few  American  engines,  but  with  un- 
satisfactory results,  the  sand  becoming  cold  and  moist  bo 
that  it  would  not  How  as  freely  as  when  wanned  by  the 
beat  from  the  ijoiler. 

The  0-6-6-0  engine  shown  is  of  interest  on  a<-(<Hint  of 
the  si)ccial  character  of  its  service.  As  stated  already,  it 
is  employed  to  push  trains  of  loaded  ore  cars  from  the 
ore-receiving  docks  to  the  .steel  mills  at  Lorain,  Ohio.  The 
standard  train  consists  of  21  cars,  with  a  total  weight  of 
1638  tons.  While  the  run  is  short,  the  operating  con- 
ditions are  severe.  Directly  after  starting,  the  engine  has 
to  pass  a  curve  of  7°  48'  on  a  grade  of  1.23%,  and  on 
straight  track  there  is  a  maximum  grade  of  1.65%.  The 
boiler  is  very  large,  but  has  neither  superheater  nor  feed- 
water  heater.  The  high-pressure  steam  is  taken  from 
a  low  dome  by  outside  pipes,  and  the  steam  distribution 


Mallet  Shifting  Locomotive  with  Four  Sandboxes  Mounted  at  the  Sides  of  the  Boiler  ;  Lake 

Tkhmixal  R.R. 

(Baldwin   Locomotive   Works,    Builders) 


illustrated  is  one  used  at  Lorain,  Ohio,  by  the  Lake 
Terminal  R.R.,  its  principal  duty  being  to  push  trains  of 
loaded  ore  cars  from  the  ore  docks  on  the  lake  front  to 
the  mills  of  the  Xational  Tube  Co.  The  work  is  severe, 
and  with  the  size  of  boiler  required,  the  distance  between 
the  boiler  and  the  clearance  limits  was  too  small  for  a 
sandbox  of  adequate  capacity.  To  secure  capacity  for  the 
required  amount  of  sand,  four  boxes  were  placed  at  the 
sides  of  the  boiler,  as  shown,  thus  enabling  large  and  deep 
boxes  to  be  used.  Each  box  is  fitted  with  the  Leach  sand- 
ing device.  It  may  be  noted,  also,  that  the  size  of  the 
boiler  necessitated  placing  the  bell  at  one  side  instead  of 
upon  the  top  of  the  barrel.  In  this  country  the  sandbox 
is  placed  almost  universally  upon  the  boiler,  and  one  box 
(except  on  yard  engines)  serves  all  the  wheels.  In  Euro- 
pean practice,  sandboxes  are  placed  usually  upon  the 
frames.  Very  generally  they  form  an  extension  of  the 
splashers  or  hoods  which  cover  the  tops  of  the  driving 
wheels,  as  the  engines  have  the  cab  floor  and  running 
board  placed  below  the  tops  of  the  wheels,  in.stead  of  above 
fhciii.  as  in  this  country.     Sandboxes  supported  by  the 


of  all  the  cylinders  is  effected  by  balanced  slide-valves 
operated  by  Walchaerts  valve  gear.  The  engine  was  built 
by  the  Baldwin  Locomotive  Works,  and  its  main  dimen- 
sions are  shown  in  the  accompanying  table. 

175-TON  MALLET  SHIFTING  LOCOMOTm;:  LAKE  TERMINAL  R.R. 

Class 0-6-6-0 

Fuel Soft    coal 

Driving  wheels  (12) 4  ft.  7 

Journals 10ixl2  and  10x12 

Wheelbase,  each  group ' ^ 10  ft.  0 

Wheelbase.  total 29  ft.  8 

Wheelbase.  engine  and  tender 62  ft.  3 

Length  over  engine 50  ft.  0 

Weight,  all  on  driving  wheels 350,000  lb 

Weight  of  tender,  loaded 130.000  lb. 

Cylinders  (4) 24x32  in.  and  37x32  ' 

Boiler,  straight-top:  diameter 7  ft.  0 

Boiler,  height  to  center  line 10  ft.  0  in. 

Barrel  plates H  in. 

Firebox,  radial-stay;  size 9  ft.  10  in.xS  ft. 

Firebox,  depth,  front  and  back 6  ft.  6  in.  and  6  ft.  4  in. 

Firebox  plates:  (side,  back  and  crown) f  in 

Firebox  tube-plate \  in 

Tubes,  steel:  No.  437:  diameter 2}  in 

Tubes,  length 21  ft.  0  in 

Heating  surface,  tubes 5380  sq.ft 

Heating  surface,  firebox 230  sq.ft 

Heating  surface,  firebrick  arch  tubes 30  sq.ft 

Heating  surface,  total 5640  sq.ft 

Grate  area 78.3.«q.ft 

Height  to  top  of  smokestack 14  ft.  S)  in 

Water  in  tender 7000  gal 

Coal  in  tender 12  tona 

Tractive  effort  (working  compound) 82,500  lb. 
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Lightning  Protection  of  Buildings* 

By    ERNST    J.    BERGt 

In  looking  over  recent  articles  dealing  with  lightniner  and  . 
lightning  protection  one  is  struck  by  the  prominence  given  to 
protection  of  electric  transmission  lines  and  electric  appar- 
atus, while  practically  no  contributions  have  been  made  to 
the  subject  of  protection  of  buildings  since  the  famous  work 
by  Sir  Oliver  Lodge  years  ago.  Yet  the  protection  of  build- 
ings unquestionably  is  as  important  as  the  protection  of 
transmission  lines  and  there  are  thousands  of  people  inter- 
ested in  protecting  their  homes  to  every  one  interested  in  a 
transmission    line. 

To  people  living  in  cities  the  subject  is,  however,  of  little 
or  no  interest.  E.\perience  has  shown  that  the  extensive  net- 
works of  wires,  metal  roofs,  etc..  are  usually  ample  for  pro- 
tection. The  man  living  in  the  country,  however,  is  very 
much  concerned,  as  experience  has  shown  that  in  certain 
localities  at  least  it  is  indeed  tempting  providence  not  to 
have    some    lightning-rod    scheme. 

While  little  is  known  about  the  source  of  the  electric 
energy,  fortunately,  due  mainly  to  the  researches  of  Sir 
Oliver  Lodge,  a  fair  amount  of  knowledge  exists  about  the 
nature  of  its  discharge — of  lightning  itself.  Lodge  first  sug- 
gested that  there  are  at  least  two  distinct  kinds  of  dis- 
charges; one  which  is  relatively  quiet  and  which  results  from 
the  gradual  breaking  down  of  the  air  between  the  object 
struck  and  the  charged  cloud:  the  other  which  is  a  violent 
secondary  discharge  caused  by  a  primary  discharge  in  the 
vicinity. 

The  first  kind  follows  the  well  known  laws  familiar  to 
the  electrical  engineer — laws  that  deal  with  more  or  less 
permanent  conditions.  The  nature  of  the  discharge  is  gov- 
erned by  the  resistance,  inductance  and  capacity  of  the  path. 
The  path  itself  is  almost  certain  to  be  the  rod  on  account 
of  the   conducting  streamers  above  it. 

The  second  kind  Is  more  complex  and  the  laws  that  It 
follows  are  less  thoroughly  understood.  There  is  no  con- 
ducting path,  above  the  rods  because  there  may  have  been 
no  potential  difference  between  them  and  the  surrounding 
air  before  the  discharge.  Thus  the  rods  may  well  be  missed 
and  the  discharge  enter  any  portion  of  the  roof  and  find  its 
way  to  ground  through  the  building.  To  guard  against 
these  it  would  seem  that  the  entire  roof  should  be  of  metal, 
or  at  least   largely   covered   by  a  metal   network. 

Professor  Fleming  has  compared  the  first  with  the  slow 
combustion  of  gun  powder  placed  in  a  room  and  carefully 
lighted,    the    second    with    detonating    powder. 

Electrical    Conatants   of    Lightning;    Rod* 

It  is  generally  rescognized  that  a  lightning  discharge  la 
oscillating  and  that  the  oscillations  are  of  high  frequency, 
perhaps  from  100,000  to  several  million  cycles  per  second.  At 
these  frequencies  the  electric  constants  of  conductors  are 
very   different    from    those    normally. 

In  the  passing  of  high  frequency  currents,  energy  is  ex- 
pended as  heat  at  the  surface  of  the  conductor  and  as  elec- 
tric   radiations    in    the    surrounding    space. 

The  object  of  the  lightning  rod  Is  to  form  a  path  for  the 
discharge,  a  path  offering  much  less,  obstruction  than  any 
path  through  the  building.  If  the  ohmic  resistance  were  all 
Important  this  could  well  be  done  by  using  a  very  large 
copper  rod,  but  at  these  very  high  frequencies  the  inductive 
obstruction,  or  Impedance,  Is  measured  in  tens  or  even 
hundreds  of  ohms,  whereas  the  ohmic  resistance  may  be  but 
a  small  fraction  of  an  ohm. 

Kleclric  Charactcrlntloa  of   UichtnliiK 

The  greatest  number  of  lightning  discharges  takes  place 
Inside  of  clouds  or  between  adjacent  clouds.  These  dis- 
charges Involve  usually  rather  moderate  voltages,  as  has  been 
shown  by  Steinmetz,  but  while  vi-ry  interesting  are  hardly 
within  the  scope  of  this  piipi-r.  The  knowledge  of  the  nature 
of  lightning  discharges  from  cloud  to  earth  is.  however,  of 
the  greatest  Importance  In  studying  the  einrleiicy  of  light- 
ning  rods. 

Unquestionably  such  discharges  take  place  not  only  at 
moderate  voltages,  but  also  at  voltages  which  arc  exceed- 
ingly high;  this  latter  being  the  case  when  the  charged  cloud 
U  separated  from  earth  by  a  layer  of  more  or  less  dry,  mois- 
ture   free   air. 

Under    these    conditions    the    distribution    of    potential    may 
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be  quite  uniform,  and  the  air  as  a  limiting  case  may  be 
charged  to  its  breakdown  point  all  through  its  mass,  when 
the  potential  difference  may  be  exceedingly  great,  perhaps 
hundreds  of  millions  of  volts.  The  maximum  value  of  the 
discharge  current  may  also  be  very  great,  reaching  several 
thousand  if  not  hundreds  of  thousands  of  amperes,  as  may 
be  judged  from  the  consideration  of  the  following  simple  and 
apparently   conservative    case. 

An  area  on  the  surface  of  the  earth  100  ft.  square  is  sub- 
jected to  the  discharge  of  a  cloud  or  part  of  a  cloud,  also  100 
ft.  square,  at  a  distance  of  1000  ft.  In  this  case  the  capacity 
is  approximately  0.000027  microfarads,  a  very  small  capacity 
indeed,  something  like  that  of  the  smallest  Leyden  jar.  If 
the  electric  stress  as  assumed  were  uniformly  distributed 
throughout  the  air  space  separating  cloud  and  earth,  and  if 
the  disruptive  strength  of  air  is  30,000  volts  per  cm.,  a  po- 
tential of  912  million  volts  would  exist  between  cloud  and 
earth  just  before  the  stroke.  The  electric  charge,  that  is.  the 
amount  of  electricity  stored,  would  be  0.025  coulombs,  a  very 
small  v.alue  when  considered  by  itself  The  energy  stored  ^ 
would,  however,  be  great  on  account  of  the  high  difference 
of  potential.  It  would  be  11.200  kw.-sec,  corresponding  to 
the  energy  of  almost  a  pound  of  dynamite.  This  energy 
must  be  expended  in  heat  and  electric  radiation,  partly  in  the 
stroke  before  it  reaches  the  rod,  partly  in  the  circuit  of  the 
rod.  The  higher  the  frequency  the  greater  is  the  relative 
amount  radiated.  With  a  small  copper  rod  the  energy 
radiated  at  one  million  cycles  is  perhaps  50  times  as  great 
as  that  converted  to  heat  in  the  rod.  With  a  small  iron  rod. 
however,  the  two  quantities  are  not  much  different.  Thus 
the  iron  rod  will  convert  more  energy  to  heat  and  yet  only 
slightly  more  impede  the  discharge.  The  number  of  oscilla- 
tions of  the  current  in  the  iron  rod  is  therefore  less  than 
with    copper,    and    the    discharge    less   violent. 

While  in  every  discharge  almost  an  infinite  number  of 
frequencies  undoubtedly  are  represented.  It  is  probable  that 
one  is  preponderating.  Were  it  permissible  to  consider  that 
the  frequency  in  the  discharge  after  it  reaches  the  rod  is 
governed  only  by  the  electrical  constants  of  the  rod.  the 
wave  length  would  be  somewhat  more  than  four  times  tha 
height  of  the  rod.  This  would  mean  with  an  ordinary  dwell- 
ing, having  a  rod  of  say  50  ft.,  about  5.000,000  cycles.  If  on 
the  other  hand  the  effect  of  the  rod  is  hardly  noticeable  and 
the  frequency  is  governed  by  the  distance  between  cloud  and 
earth,  the  frequency  will  be  much  lower,  say  250,000  cycles, 
with  a  distance  of  2000  ft  between   the  cloud   and   earth. 

In  the  first  case  the  drop  in  potential  per  foot  is  about 
two  million  volts,  In  the  second  case  only  nine  thousand  volts. 
The  first  case,  I  believe,  gives  an  idea  of  the  conditions  of  a 
secondary  stroke.  It  is  of  very  high  frequency  and  may  be 
the  result  of  the  discharge  of  the  air  immediately  surround- 
ing the  rod  rather  than  the  entire  air  between  cloud  and 
earth.  The  discharge  area  is  in  this  case  dlltlcult  to  esti- 
mate; It  may  be  quite  limited  or  it  may  be  quite  great. 

Assuming  again  an  area  of  100  ft.  square  and  calculating 
the  voltage  and  capacity.  It  Is  found  that  the  capacity  Is  In- 
creased In  the  same  proportion  as  the  voltage  Is  decreased; 
therefore  the  charge  and  mr.ximum  value  of  the  current  re- 
mains unchanged.  The  maximum  value  of  the  current  would 
be,  say.  750,000  amp.,  and  the  drop  per  foot  of  rod  about 
2,000.000    volts. 

It  Is  evident  that  such  discharge  would  jump  several  feet 
In  the  air  rather  than  travel  1  ft.  In  the  conductor.  (The 
drop  In  potential  of  2,000,000  volts  per  ft.  corresponds  to  2 
ft.  striking  distance  between  parallel  planes  and  perhaps  10 
ft.   distance   between   projecting  masses   of  metal). 

The  second  case,  I  believe.  Is  approached  when  a  lightning 
discharge  takes  place  from  cloud  to  rod  after  a  conducting 
path  has  been  prepared  by  means  of  streamers.  It  Is  tho 
first,  the  quiet  type  of  lightning  mentioned  In  the  beginning 
of    the    paper. 

Thus  Is  seen  how  a  single  lightning  rod  may  be  expected 
to  take  care  of  low  frequency  discharge  from  cloud  to  earth, 
but  is  entirely  Inadequate  to  cope  with  a  violent  secondary 
discharge,  even  if  perchance  It  hit  the  rod  Instead  of  the 
building   proper. 

Were  this  Illustration  then  at  all  representative  It  would 
mean  that  one  lightning  rod,  while  offering  some  protec- 
tion, Is  entirely  Inadequate  to  cope  with  the  situation.  If 
the  building  were  grounded  by  10  rods  tho  condition  would 
be  much  Improved.  The  maximum  drop  per  foot  would  then 
correspond  to  o  moderate  air  space  and  the  lightning  dis- 
charge   would    probably    be   confined   to   the   system    of  rods. 

Uefore  dlsruHHlng  the  approximations  Involved  In  this  ele- 
mi'Mtary  dlHcuKHlon  It  may  be  well  to  see  the  efTect  of  n  larger 
clouil,  or  pirhaps  betli'r  a  larger  section  of  a  cloud  discharg- 
ing through  the  rods.  If  the  areas  were  doubled,  twice  as 
many    rods    would    bo    required    for    the    same   amount    r>f    pro- 
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teitlun.  If  tl).;  Hivas  were  tho  same,  but  thr  rloiid  were  only 
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lower,    but    the    eap.ulty    greater.    an<l    the    eoiulltlona    In    tho 
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The  prliielpal  uncertainty  of  this  theory  lies  In  tho  e»tl- 
mate  of  voltaKe  and  frequency.  Regarding  the  voltaKe.  It  la 
not  likely  that  even  In  perfectly  dry  air  the  electric  stress 
If  uniformly  distributed  throughout  the  space;  It  Is  probably 
higher  at  the  cloud  and  at  the  building  than  In  the  column 
of  air  separating  them.  The  effect  of  this  would  be  to  lower 
the  potential  and  therefore  the  charge  and  energy  involved. 
It  Is  probable  that,  as  stated  previously.  In  discharges  In 
clouds  and  between  clouds  the  potential  may  be  only  moder- 
ate because  it  Is  likely  that  the  discharge  takes  place  .'rom 
drop  to  drop  at  rather  low  values.  In  the  case  of  the  dis- 
charge to  ground,  however,  this  suggestion  does  not  seem 
reasonable,  when  the  lightning  strikes  through  clear  air. 
Furthermore,  unless  the  voltage  is  extremely  high  the  energy 
discharged  could  not  be  great  enough  to  do  what  Is  fre- 
quently done 

Regarding  the  frequency,  a  great  deal  has  already  been 
said.  It  seems  reasonable  that  discharges  take  place  at  fre- 
quencies as  low  as  100,000  cycles  and  as  high  as  several  mil- 
lions, 'tt'hlle  with  the  former  considerably  more  energy  Is 
likely  to  be  involved,  it  seems  reasonable  to  expect  that  a 
rod  Is  of  very  considerable  protection,  whereas  with  the  lat- 
ter a  very  large   number  of  rods   would   be   required. 


Conclusluii 


nd    AnswerH 


What  conclusions  can  then  be  drawn  regarding  the  best 
method  of  protection:  what  answers  can  be  given  to  the 
questions  often   asked? 


Fig.    1.    S-4.TISFACT0RY 

Arrangement 


Fig.  3.  Undesirable 
Arrangement 


Figs.  1  and  2.  Lightning  Rods  on  Small  Buildings 

"Is  there  any  real  advantage  in  the  installation  of  light- 
ning rods  or  do  they  draw  lightning  and  thereby  add  to  the 
danger?"  Experience  seems  to  have  settled  beyond  reason- 
able doubt  that  if  properly  Installed,  lightning  rods  afford 
considerable  protection.  A  large  number  of  instances  might 
be  quoted,  but  suffice  it  here  to  mention  only  one  near  at 
hand.  Before  equipping  the  University  of  Illinois  buildings 
with  rods,  three  fires  were  caused  by  lightning;  since  that 
time,  though  the  number  of  buildings  has  been  greatly  In- 
creased,  there    has    been   no   damage    from    lightning. 

Any  lightning  rod  "draws"  lightning  if  by  that  expres- 
sion is  meant  that  it  prepares  under  certain  conditions  an 
easier  path  for  the  lightning  discharge  than  would  be  the 
case  If  it  were  not  there.  The  conducting  streamers  issuing 
from  the  rod  tend  to  equalize  the  potential  between  earth  and 
cloud  and  thus  diminish  the  severity  of  a  stroke  and  possibly 
prevent  it  altogether.  Tet  it  may  also  be  argued  that  unless 
there  are  many  such  streamers  the  rod  cannot  always  cope 
with  the  situation  and  a  stroke  may  result  from  them.  This 
feature   is   dealt    with    later    under   another   heading. 

"Can  a  building  be  perfectly  protected  from  lightning?"  The 
answer  must  be  no.  except  perhaps  In  the  case  of  a  thor- 
oughly  grounded    all-metal    building. 

"How  much  protection  does  a  lightning  rod  afford?"  Un- 
questionably some  If  properly  installed,  but  It  may  make 
matters  worse  in  some  cases.  Assume  for  instance  that  a 
large  building  is  equipped  with  a  high,  but  broken,  rod  or  a 
rod  having  poor  Joints  or  a  high  resistance  to  ground,  say 
several  hundred  ohms,  which  undoubtedly  sometimes  is  the 
case.  Such  a  rod  could  serve  the  function  of  equalizing  the 
potential  between  cloud  and  earth  almost  as  effectively  as  a 
good  rod.  and  were  there  only  a  sufficient  number  of  them  It 
is  conceivable  that  the  neutralization  of  potential  would  be  so 
complete  as  to  make  a  flash  discharge  practically  Impossible. 
A  building  having  one  rod  only,  however,  is  considered  at 
present.  The  rod  Is  assumed  as  projecting  considerably  above 
the  building.     If  the  electric  tension  is  great,  unquestionably 


onnected  to  earth  by  the  several 


streamers   are    ■•niitled,    the   air  above    the   rod    In    made    fairly 
conductive    and    tlius    the    dlHcharge    In    Invited. 

The  queHtlon  Is  then:  "How  can  Huch  a  rod  lake  care  of 
a  discharge?"  It  has  bi-en  shown  how  the  dIscharKe  current 
frequently  Is  very  lar^e  and  while  the  ohmic  reslHtance  of 
the  rod  Is  practically  Immaterial  as  loni?  bh  It  Is  nt  all  reason- 
able, It  must  not  approach  or  exceed  the  normal  value  of  tho 
impedance.  In  a  rod,  say,  30  ft.  long,  tho  ohmic  rcHlstance 
of  even  the  smalleHt  practical  Iron  conductor  Is  a  fraction 
of  an  ohm  only  and  the  impedance  Is  perhaps  30  to  75  ohms, 
depending  upon  the  height  and  freriuency  of  the  discharKe. 
It  is  easily  seen  that  a  poor  Joint  may  have  many  times  thl* 
resistance;  therefore,  when  the  discharge  encouraged  hy  the 
streamers  from  the  defective  rod  strikes  the  building  it  flnd« 
the  rod  entirely  inadequate  to  cope  with  the  situation.  The 
voltage  drop  In  the  rod  Is  so  great  that  It  is  far  easier  for 
the  current  to  spilt  up  In  a  number  of  paths  and  enter 
through   the   building   than    to  confine   Itself  to  the   rod. 

An  apparent  paradox  thus  exists.  The  rod  should  have 
good  Joints,  should  have  good  ground  connection,  and  should 
be  mechanically  secure  against  breaking:  although  the  shape 
of  the  rod.  Its  metal  or  general  dimensions,  are  rather  Im- 
material. 

"How  many  rods  should  be  used?"  The  answer  is,  the  more 
the  better.  The  protection  afforded  ought  to  be,  roughly 
speaking,  proportional  to  the  number  of  earthed  rods.  Half 
a  dozen  ground  connections  to  a  house  100  ft.  by  50  ft.  seems 
nothing   out    of   the   way. 

How  should  they  be  placed?  They  should  always  be  placed 
outside  01  ihe  building  and  it  is  Indeed  a  question  whether 
the  vertical  part  of  the  system,  that  Is.  the  rod  proper,  should 
not  be  some  little  distance  from  the  wall  and  possibly  even 
insulated  therefrom.  The  rods  should  be  a  considerable  dis- 
tance from  gas  pipes,  stove  pipes,  water  pipes  and  balconies 
or  places  where  persons  might  be  during  a  storm. 

A  small  house  might  be  protected  as  shown  in  Fig.  1. 
There  are  five  or  six  ground  connections,  one  at  each  corner 
and  one  or  two  from  the  chimney.  A  horizontal  rod  follows 
the  ridge  of  the  roof  and  is 
ground  connections. 

Heated  gases  coming  from  a  chimney  are  apparently 
themselves  good  conductors,  or  more  probable  are  Instru- 
mental in  collecting  and  forming  a  path  of  charged  particles 
constituting  good  conductor  for  lightning  discharges  It 
seems  conservative,  therefore,  to  have  a  metal  conductor 
crossing  over  the  chimney  opening.  Such  a  conductor  should 
be  made  of  copper  on  account  of  the  chemical  effect  of  fuel 
gases    on   Iron. 

Two  small  spires  each  having  many  points  are  shown. 
These  are  unquestionably  of  some  advantage  In  that  through 
them  there  is  a  continuous  equalization  of  the  potential  be- 
tween cloud  and  earth.  It  seems,  however,  as  If  their  height 
should  be  conservative.  A  projection  of  a  few  feet  seems 
quite  enough.  To  be  effective  In  their  office  these  spires 
should  have  several  points;  but  the  expense  of  using  plat- 
inum or  something  similar  seems  hardly  warranted,  because 
the  amount  of  current  radiated  from  the  points  is  Insignifi- 
cant before  the  "brush  discharge"  begins,  and  when  such 
discharge  takes  place  it  matters  little  whether  the  points  are 
rough    or    sharp. 

Each  tower  or  other  projection  of  a  building  should  have 
direct  ground  connection,  though  connected  with  the  other 
lightning-rod  system. 

In  Fig.  2  is  shown  what  In  my  opinion  is  an  unsatisfac- 
tory arrangement  of  rods.  A  small  dormer  is  supposedly  pro- 
tected by  an  Independent  short  rod  connected  by  a  long  wire 
to  the  main  system.  It  seems  unlikely  that  the  discharge 
would  travel  many  feet  to  reach  the  main  rod  when  by  strik- 
ing through  the  building  It  can  reach  ground  in  most  cases 
with  greater  ease.  The  attic  room,  supposedly  protected.  Is 
In  my  opinion  endangered  by  the  rod.  Protection  would, 
however,  result  if  the  dormer  rod  were  directly  grounded. 
Metal  gutters  should  be  connected  to  the  lightning-rod 
system  and  should  be  connected  at  their  lower  extreme  to 
ground. 

A  high  factory  or  power-plant  chimney  needs  good  pro- 
tection: two  or  three  rod  do  not  seem  too  many  and  the 
opening  of  the  chimney  should  be  crowned  by  some  simple 
copper-rod  construction. 

"What  kind  of  material  should  be  used?"  In  cities,  where 
after  all  the  damage  by  lightning  is  small,  there  is  always 
more  or  less  fuel  gas  and  soot  in  the  air  and  copper  seems 
best.  But  I  can  see  no  electrical  advantage  In  having  a 
stranded  cable — a  solid  rod  is  as  efficient.  There  is  a  very 
slight  advantage  in  a  flat  ribbon,  but  the  advantage  is  very 
small  and  the  mechanical  difficulties  with  a  ribbon  are  greater 
than  with  a  rod. 

In    the    country,    galvanlzed-iron    rods   seem    best    for    two 
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reasons:  (1)  They  are  cheaper;  (2)  their  electrical  constants 
are,  if  anything,  better  than  those  of  copper.  Again  an  ap- 
parent paradox  is  met.  It  has  been  said  that  the  material, 
size  and  shape  of  the  rod  was  rather  immaterial  and  yet  now 
iron  rods  are  recommended.  The  reason  is  that  the  first  state- 
ment applied  to  the  ability  of  the  rod  to  discharge  the  cur- 
rent with  the  least  drop  of  potential,  whereas  other  factors 
also  enter — factors  which,  to  be  sure,  are  of  a  secondary  im- 
portance. 

The  old  Idea  that  the  rod  carries  the  electric  charge  to 
earth  and  that  that  is  the  end  of  it  is  fallacious.  The  earth 
is  one  plate  of  the  condenser,  the  cloud  the  other,  and  what- 
ever energy  is  stored  between  them  has  to  be  consumed  in 
some  "way.  It  is  done  by  heating  the  rod  and  by  sending 
out  electric  radiations.  The  higher  the  resistance  of  the 
rod  the  greater  is  the  energy  converted  to  heat,  and  thus  the 
smaller  the  number  of  oscillations  of  the  discharge  current 
necessary  to  dissipate  the  energy.  Iron  has  considerably 
higher  effective  resistance  than  copper,  and  thus  has  an  ad- 
vantage. 

Perhaps  the  point  will  be  clearer  by  stating  that  as  far  as 
Impeding  the  flow  of  the  current  is  concerned  the  ohmic  re- 
sistance of  the  rod  is  immaterial  as  long  as  it  is  at  all 
reasonable.  As  far  as  affecting  the  duration  of  the  discharge 
Is  concerned,  however,  the  higher  the  resistance  the  shorter 
Is  the  time  and  the  less  violent  is  the  disturbance.  [The 
resistance  should  not  be  concentrated,  as  at  joints,  for  this 
would   concentrate   the    energy    and   destroy   the   rod. — Ed.]. 

Lodge's  experiments  and  theory  show  conclusively  that 
there  is  no  advantage  in  copper  over  iron.  Copper  may  have 
mechanical  advantages  under  certain  conditions,  for  instance 
In  cities  where  the  atmosphere  is  charged  with  soot  and  a 
varety  of  fumes.  Galvanized  iron  has  the  advantage  of 
cheapness,    with    a   possible    electrical    superiority. 

"What  should  be  the  shape  and  size  of  the  rods?"  While 
flat  conductors  have  a  very  slight  advantage,  it  appears  too 
small  to  be  considered  seriously.  A  round  wire  or  a  pipe  can 
conveniently  be  handled  and  seems  therefore  preferable.  In 
the  installation  of  the  rods,  sharp  bends  should  be  avoided 
as  much  as  possible.  There  is  little  or  no  advantage  in  using 
large  expensive  copper  conductors  or  cables;  a  size  mechan- 
ically satisfactory  is  likely  to  serve  all  electrical  purposes. 
Expensive  sharp  points  offer  little  advantage  over  ordinary 
rather  blunt  points.  The  rods  may  advantageously  terminate 
In  a  number  of  points  projecting  only  a  short  distance  above 
the  part  to   be   protected. 

"How  should  ground  connections  be  made?"  They  should 
be  of  low  resistance,  and  therefore  the  rods  should  prefer- 
ably terminate  in  moist  soil.  "Salting"  the  ground  may  be 
an  advantage,  but  the  experience  with  such  grounds  is  not 
suflicient  to  warrant  its  adoption  unless  an  occasional  inspec- 
tion is  made.  In  many  cases  excellent  connection  can  be 
made  by  driving  a  galvanized  gras  pipe  a  few  feet  In  the 
ground. 

"Should  water,  steam  and  gas  pipes  in  the  building  be  con- 
nected to  the  rods  and  grounded?"  This  is  debatable.  On  the 
whole  it  would  seem  most  conservative  to  leave  them  alone, 
especially  the  gas  pipes.  The  water  pipes,  which  are  always 
grounded,  may,  however,  advantageously  be  connected  to  the 
lightning-rod   system   under  ground. 

"Is  It  dangerous  to  stand  in  a  draft  during  a  thunder- 
storm?"    A  building  having  Its  windows  and  doors  open  cer- 


tainly affords  a  chance  for  the  entrance  of  air.  perhaps  ionized 
air  made  conducting  by  a  previous  discharge.  It  is,  there- 
fore,  safer    to   keep    the    house   closed    during   a   violent    storm. 

"Is  it  safe  to  stand  near  a  lightning  rod?"  From  the  pre- 
ceding discussion  this  seems  hardly  safe.  It  is  well  to  keep 
away  not  only  from  the  rod,  but  from  chimneys,  kitchen 
ranges,    metal    pipes,    etc. 

It  is  finally  of  interest  to  draw  attention  to  the  fact  that 
the  damage  by  lightning  in  cities  is  relatively  small  and  that 
so  far  the  modern  sky  scraper  with  its  vast  amount  of  steel 
appears    to   be   lightning   proof. 

In  conclusion,  I  wish  to  emphasize  the  fact  that  after  all 
we  linow  little  about  lightning.  I  have  tried  to  incorporate 
the  experience  of  many  investigators  and  observers  and  am 
particularly  indebted  to  Sir  Oliver  Lodge's  numerous  writings 
and    experiments    on    this    subject. 


Supporting  an  Electric  Railroad  on  the 
Edge  of  a  Side  Hill 

By  Walter  Loiuxg  \\'i;bb* 

A  vexing  engineering  problem  was  recently  solved  in 
Oil  City,  Penn.,  by  a  method  which  is  probably  unique 
in  engineering  practice.  Colbert  Ave.  runs  along  a  side- 
hill  slope,  which  drop.s  down  steeply  to  the  tracks  of  the 
Pennsylvania  R.R.,  beyond  which  is  the  Allegheny  River. 
For  a  considerable  distance  the  street  is  about  50  ft.  above 
the  railroad  and  the  slope  in  many  places  is  at  or  beyond 
the  slope  of  repose.  The  street-railway  track  of  the  Citi- 
zens Traction  Co.  has  been  placed  at  the  outside  edge  of 
the  slope.  Immediately  following  every  heavy  rainstorm 
and  especially  in  the  spring,  when  the  frost  is  coming 
out,  there  is  always  a  loosening  of  the  soil  on  the  edge  of 
the  bank  and  the  railroad  has  been  compelled  to  use 
cribbing  of  poles  and  old  ties  to  support  the  outside  of 
their  track.  Even  this  cribbing  would  settle  as  the  surface 
soil  gradually  gave  way  and  it  was  a  constant  source  of 
expense  to  even  maintain  the  cribbing  and  keep  up  the 
track  to  grade.  The  outer  rail  especially  would  settle, 
causing  an  outward  lurch  to  the  cars  which  was  so 
alarming  that  it  discouraged  traffic.  Even  if  there  was 
never  any  real  danger,  the  discouragement  of  traffic  and 
the  constant  expense  required  for  maintenance  justified 
a  considerable  expenditure  to  make  the  track  firm  and 
unyielding. 

Xaturally,  I'ctaining  walls  were  considered.    The  steep- 
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lu'ss  of  the  side  slupo  would  have  made  it  a  very  ditlicidt 
pmbleni  to  support  the  exposoil  earth  surl'ace  while  a  wall 
was  being  coiistnieted,  espceially  if  trallie  were  niain- 
taiiicd  on  the  very  edge  of  the  slope.  A  ])reliminarv  ««t'- 
nialc  (111  the  cost  of  two  stretelies  of  retaining  wall,  one 
(id  It.  long  and  the  other  120  ft.  long,  was  between  $K)()() 
and  i^rmw. 

The  nietiiod  adojitcd  lias  apparrntly  solved  the  diili- 
culty,  has  made  a  stable  track  and  was  done  at  a  cost 
about  one-fourth  of  the  estimated  cost  of  the  retaining 
walls.  It  was  argued  that  if  the  edge  of  the  slope  could 
be  thoroughly  supi)ortcd  and  the  soil  underneath  pro- 
tected  from  frost   and   weather,   the   structure  would    be 


/       / 


Fig.  2.  View  of  Oxe  of  the  Slabs  during 
coxstruction 

indefinitely  solid.  A  concrete  slab  8  ft.  wide  was  built 
under  the  track  (Fig.  ]).  Xear  the  outer  edge  a  girder 
with  a  depth  of  3  ft.  and  which  acted,  in  conjunction 
with  the  slab,  as  a  T-beam,  was  designed  to  support  the 
heaviest  load  of  traffic  on  a  span  of  30  ft.  Two  slabs  were 
placed,  one  of  them  60  ft.  long  and  another  120  ft.  long, 
at  a  place  a  few  hundred  feet  further  on.  On  the  120-ft. 
stretch  there  were  five  piers  30  ft.  apart  under  the  gir- 
ders; on  the  60-ft.  stretch  there  were  three  piers.  The 
pier  pits  were  dug  to  a  depth  varying  from  11  to  14  ft. 
and  reached  a  firm  shale  several  feet  below  the  original 


surface  over  which  there  had  been  a  filling  of  nevera! 
feet.  The  original  design  called  for  piers  'ix'.i  ft.,  but 
since  the  pits  as  dug  were  not  much  larger,  it  was  con- 
sidered preferable  to  fill  them  entirely  with  concrete,  thu« 
making  a  more  perfect  bond  with  the  soil,  saving  the  uno 
of  forms  and  saving  the  necessity  of-  backfilling  and  its 
tani])ing.  All  of  the  concrete  was  thoroughly  reinforced 
with  steel,  the  reinforcement  being  well  shown  in 
the  view  in  Fig.  2. 

One  of  the  elements  of  economy  in  the  cost  waj<  the 
lack  of  necessity  for  forms.  The  concrete  for  the  girder 
was  laid  in  a  mere  trench.  Xo  forms  were  required  for 
the  bottom  of  the  slab  nor  for  its  ui)-hill  vertical  side. 
A  line  of  ])lanks  2  ft.  high  was  placed  on  the  down-hill 
side  as  shown  in  Fig.  2,  and  this  was  the  only  planking 
required,  e.xcept  where  a  rain-water  culvert  ran  under 
the  slab.  Of  course,  a  plank  was  nee<le<l  for  the  inner 
side  of  the  curb,  which  was  i>laied  after  the  slab  was 
complete  and  hard. 

Although  the  soil  sup])orted  the  concrete  during  eon- 
.struetion,  it  i.s  expected  that  the  soil  may  shrink  away 
on  the  down-hill  side  and  thus  bring  into  play  tha 
strengtli  of  the  girder.  It  is  not  expected  that  there  will 
be  any  ajipreciable  .settling  or  yielding  of  the  soil  under 
the  ujj-hill  side  of  the  slab.  Hven  if  this  should  occur  to 
some  extent  no  harm  will  be  done.  Considering  the  slab 
as  a  beam  lying  on  its  side  and  having  a  depth  of  H  ft., 
its  strength  is  enormous  and  evidently  the  entire  slab 
would  move  as  a  unit  if  any  earth  sliding  should  occur 
which  could  move  it  at  all. 

It  was  suggested  that  the  piers  might  have  been  ex- 
tended the  entire  width  of  the  slab  and  another  girder 
placed  under  the  up-hill  side  of  the  slab.  Although  this 
would  have  maile  a  trestle  of  the  entire  structure,  which 
would  harndcssly  ]jermit  the  soil  to  fall  away  from  un<ler 
it  for  the  entire  width  of  the  structure,  such  a  comjilete 
failure  of  the  hillside  is  hardly  conceivable.  It  would 
have  added  about  B0%  to  the  cost  of  the  work  and  it  was 
considered  needless. 

Although  the  two  structures  have  been  in  place  only 
since  Xovember  and  it  will  require  a  year  or  two  to 
demon.strate  the  efficiency  of  the  method,  there  is  every 
indication  that  the  problem  has  been  solved  and  that  two 
except ioiuilly  costly  retaining  walls  have  been  avoided. 

The  work  was  done  for  the  Citizens  Traction  Co.,  of 
Oil  City,  by  the  Operating  Managers,  Day  &  Zimraer- 
mann.  the  work  being  under  the  direct  charge  of  the 
writer. 


I'he  Bun  Placed  On  Common  Drinking;  Cupii  and  Common 
TowelM  by  a  number  of  state  boards  of  health  has  now  been  made 
universal  throughout  the  United  States  so  far  as  interstate 
traffic  is  concerned  by  an  order  of  Franklin  MacVeagh.  Sec- 
retary of  the  Treasury,  dated  Dec.  19.  1912.  and  addressed  to 
medical  officers  of  the  U.  S.  Public  Health  Service,  and  to 
state   and   local    health   authorities: 

Common  carrier.s  shall  not  provide  in  cars,  vehicles,  ves- 
sels or  conveyances  operated  in  interstate  traffic,  or  in  de- 
pots, waiting  rooms  or  other  places  used  by  passengers 
traveling  from  one  state  or  territory  or  the  District  of  Co- 
lumbia to  another  state  or  territory  or  the  District  of  Co- 
lumbia, anv  drinking  cups,  glass  or  vessel  for  common  use: 
Provided.  That  this  regulation  shall  not  be  held  to  preclude 
the  use  of  drinking  cups,  glasses  or  vessels  which  are  thor- 
oughly cleaned  by  washing  in  boiling  water  after  use  by 
each  "individual,  nor  shall  it  be  held  to  preclude  the  use  of 
sanitary  devices   for  individual    use   only. 

Common  carriers  shall  not  provide  in  cars,  vehicles,  ves- 
sels or  conveyances  operated  in  interstate  traffic,  or  In  de- 
pots, waiting"  rooms  or  other  places  used  by  passengers 
traveling  from  one  state  or  territory  or  the  District  of  Co- 
lumbia to  another  state  or  territory  or  the  District  of  Co- 
lumbia, any  towel  for  use  by  more  than  one  person:  Provided, 
that  towers  may  be  used  again  after  having  been  sterilized 
with   boiling   water. 
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Experience  with  Wood-Stave  Pipe  in  Irrigation 


By  R.  K.  Tiffany' 


SYNOPSIS — The  author  gives  instructive  experiences 
with  wood  pipe,  vi(mtly  composed  of  staves,  used  for  irri- 
gation purposes  on  the  Sunnyside  Unit,  Yakima  Project 
of  the  U.  S.  Reclamation  Service,  in  Washington.  Both 
wire-wound  and  landed  pipe  are  reported  on.  Emphasis 
is  laid  on  the  importance  of  using  a  protective  coating  to 
cover  pipe,  joints  and  collars  for  pipe  laid  in  dry  soil  and 
not  kept  filled  throughout  the  year.  A  considerable  por- 
tion of  the  article  is  devoted  to  leaks  in  a  oo-in.  stave- 
pipe,  under  100  ft.  head,  laid  beneath  a  river.  Several 
small  leaks  in  the  pipe  caused  the  cutting  of  the  steel 
bands  by  the  escape  of  silt-bearing  ivater.  After  the  bands 
had  been  cut,  the  water  pressure  broke  through  the  end  of 
the  unsupported  stave.    Methods  of  repair  are  described. 

Owing  to  its  low  first  cost,  the  facility  with  which  it 
may  be  handled  and  laid  by  unskilled  labor,  the  ease 
with  which  connections  and  taps  of  all  kinds  may  be 
made,  and  the  belief  that  its  life  will  equal,  or  exceed, 
that  of  comparatively  light  gage  steel  pipe,  which  is  its 
only  competitor  in  large  portions  of  the  arid  West,  wood 
pipe  has  been  very  popular  with  many  irrigation  engi- 
Jiecrs  and  large  quantities  of  it  have  been  installed  dur- 
Jiig  the  last  ten  years  of  rapid  irrigation  development. 
Unfortunately,  but  little  has  been  published  concerning 
the  various  uses  of  this  pipe  under  the  conditions  which 
prevail  in  the  irrigated  districts.  The  following  notes 
are,  therefore,  submitted  with  the  hope  that  they  may  be 
of  interest  to  irrigation  engineers  and  may  result  in 
bringing  out  some  of  the  experiences  of  others  along 
the  same  lines. 

The  pipes  mentioned  are  all  in  use  at  the  present  time 
on  the  Sunnyside  Unit,  Yakima  Project  of  the  U.  S. 
Reclamation  Service  and  were  laid  by  the  Reclamation 
Service,  or  its  predecessor  in  interest.  The  irrigation  sea- 
son on  this  unit  extends  from  Apr.  1  to  Xov.  1.  and  dur- 
ing that  time  all  tlie  pipes  mentioned  are  kejjt  continu- 
ou.sly  full  of  water.  With  the  exception  of  the  Mabton 
pressure  pipe,  no  effort  is  made  to  keep  the  ])ii)es  full  dur- 
ing the  winter  sea-son.  The  Mabton  pipe  is  kept  filled  by 
means  of  a  gasoline  engine  and  pump  installed  at  the 
river  crossing  for  that  purpose. 

The  climate  from  Xov.  1  to  Apr.  1  is  cool,  with  from 
4  to  6  in.  of  precipitation,  mostly  in  the  form  of  rain, 
and  sometimes  from  four  to  eight  weeks  of  foggy  or 
misty  weather.  As  a  consequence,  the  pipes  do  not  be- 
come entirely  dry  during  the  winter,  but,  on  the  con- 
trary, the  wo(jd  is  usually  found  to  be  moist  at  any  time 
during  the  winter,  with  the  exception  of  a  short  dis- 
tance at  either  end  of  the  pijJC  line.  While  the  degree 
of  moisture  is  perhai)s  not  as  great  as  could  be  desired 
for  the  preservation  of  the  pipe,  it  seems  to  be  suffi- 
cient to  keep  the  pipe  in  fairly  good  condition,  as  evi- 
denced by  the  fact  that  the  decay,  in  those  cases  where 
it  has  been  troublesome,  has  invariably  started  from  the 
outside.  A  few  typical  installations  will  be  described, 
with  description  of  surrounding  conditions,  the  behavior 
of  the  pipe,  and  conclusions  which  have  been  drawn  as 
the  result  of  our  experience. 
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Pipe  for  Lateral  Turnouts  from  Main  Canal — ■ 
In  1893  the  Irrigation  Co.  installed  some  40  or  50  pipe 
headings  or  turnouts  for  diverting  water  from  the  main 
canal  into  lateral  ditches.  These  turnouts  were  from 
18  to  30  ft.  long,  with  a  wooden  bulkhead  and  gate 
at  the  end  next  to  the  canal.  They  were  buried  from 
4  to  8  ft.  below  the  surface  and  covered  witli  a  puddled 
backfill  of  very  fine  volcanic  ash.  The  pipes  were  bored 
from  Washington  fir,  spirally  wound  with  flat  iron  bands, 
joined  with  steel  collars  and  coated  with  a  very  heavy 
coat  of  asphalt  and  sawdust.  These  pipes  were  removed 
in  the  winter  of  1911-12,  after  18  or  19  years  of  use, 
to  be  replaced  by  concrete  turnouts  of  larger  capacity. 
The  pipes  were  found  to  be,  almost  invariably,  in  very 
good  condition,  with  the  exception  of  the  two  ends,  which 
were  occasionally  found  to  be  partly  decayed.  The  steel 
collars  were  in  very  good  condition,  showing  very  little 
damage  from  rust,  and  the  ends  of  the  pipe  contained 
within  the  collars  were,  almost  invariabl}-,  in  good  order. 
^^'ilile  these  pipes  were  empty  at  leas.t  five  months  of 
every  year,  the  soil  surrounding  them  remained  con- 
stantly damp  and  the  interior  of  the  pipe  never  became 
really  dry.  The  pressure  on  these  pipes  in  no  case  ex- 
ceeded 2 'or  3  ft. 

Pipe  Xo.  1  was  a  4-in.  wood-stave,  wire-wound  pipe, 
2000  ft.  in  length,  laid  in  1902,  to  carry  water  from  a 
concrete  reservoir  to  the  headquarters  buildings  and 
grounds  of  the  Irrigation  Co.  at  Zilhih.  This  pipe  was 
l)uilt  with  inserted  joints,  laid  at  a  depth  of  from  2 
to  3  ft.  in  a  very  dry  volcanic  ash.  The  head  varied 
from  6  ft.  at  the  upper  end  to  about  60  ft.  at  the  lower 
end.  The  coating  was  very  thin  and  light,  having  more 
the  appearance  of  ink  than  that  of  a  good  pipe  covering. 
This  pipe  was  kept  full  of  water  from  the  time  of  in- 
stallation for  about  two  years,  at  which  time  it  began 
to  leak  and  was  thereafter  emptied  during  the  winter. 
At  the  end  of  four  years  it  was  .w  badly  decayed  that  it 
became  necessary  to  replace  the  entire  line.  It  was  re- 
placed by  a  wood-stave  pi])e,  wire-wound,  with  inserted 
joints,  very  similar  to  the  first,  but  with  a  very  good 
asphalt  coating.  The  latter  pipe  has  now  been  in  use 
six  years,  being  full  during  seven  months  of  each  year 
and  empty  during  the  remaining  five  months.  It  is  in 
very  good  order  and  there  are  no  leaks  of  any  conse- 
quence. 

Pipe  Xo.  2  is  a  13-in.  bored  pipe  of  fir,  spirally  wound 
with  flat  iron  bands  joined  with  steel  collars,  and  the 
whole  covered  with  a  very  good  asphalt  coating.  This 
jiipe,  2200  ft.  in  ieiigth,  was  laid  in  1903  in  soil  similar 
to  the  above,  with  a  covering  of  2  to  21/2  ft.  The  maxi- 
mum head  is  25  ft.,  the  minimum  t  ft.,  and  the  average 
about  12  ft.  It  has  been  running  full  for  seven  inonthB 
of  every  year  since  it  was  installed  in  1903  and  when 
recently  inspected,  the  wood  was  firm  and  solid,  the 
bands  under  the  asphalt  coating  were  bright  and  the 
collars  were  evidently  in  first-class  condition.  There 
was  no  evidence  of  leakage  or  decay  at  any  point  in  this 
pipe.  The  material  in  which  it  is  laid  is  volcanic  ash 
and  the  land  immediately  above  the  pipe  has  been  irri- 
gated every  year  since  the  pipe  was  laid,  the  crops  being 
orchard  and  alfalfa. 
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I'ipe  No.  3  is  a  14-in.  wood-stave  pipe,  wire-womid, 
witli  wooden  collars  also  wire-wound,  with  a  fairly  fjood 
coating  of  asplialtuni.  The  length  is  5200  ft.  This  ])ipe 
was  laid  in  very  dry,  sandy  soil  in  the  spring  of  1!»()8 
at  a  dei)th  of  about  21/2  ft.  Xo  water  was  carried  during 
the  lirst  year  and  during  the  three  years  following  the 
first  800  ft.  of  tills  pliH'  ran  less  than  onc-tiiird  full.  The 
nia.xinium  head  is  (JO  ft.,  the  niinituuin  I  It.,  (he  average 
ahout   15  ft. 

In  the  spring  of  1912  it  became  neces.sary  for  the 
first  time  to  carry  a  full  head  in  the  pipe  and  the  first 
800  ft.  ^vas  found  to  be  so  decayed  as  to  be  entirely 
worthless  and  was  taken  up  and  replaced  with  new  |)i])e. 
On  the  balance  of  the  pipe  many  collars  were  found  to 
he  leaking  badly.  These  were  replaced  or  repaired  with 
wedges,  the  balance  of  the  pipe  being  apparently 
in  good  condition.  In  some  cases  the  water  was  found 
to  be  issuing  in  a  jet  between  the  staves  of  the  collar 
and  the  staves  of  the  pipe  with  sufficient  velocity  that 
the  wires  had  been  cut  entirely  in  two,  making  it  neces- 
sary to  reband  the  pipe  for  a  short  distance  from  the 
joint.  The  wooden  collars,  so  far  as  experience  on  this 
project  goes,  have  been  found  to  be  a  source  of  weak- 
ness. 

Pipe  Xo.  4  is  a  22-in..  machine-banded  wood-stave 
pipe,  2300  ft.  in  length,  laid  jiot  less  than  2  ft.  under- 
ground in  soil  similar  to  the  above.  The  maximum  head 
is  80  ft.,  the  minimum  4  ft.,  the  average  about  35  ft.  It 
was  laid  in  the  fall  of  1906  and  it  has  been  giving  con- 
tinuous service  since  that  time  for  seven  months  of  each 
year.  It  has  a  very  good  coating  of  asphalt  and  has  given 
no  trouble,  except  from  occasional  leaks  at  the  wooden 
collars.  The  collars  on  this  pipe  consist  of  .staves  about  6 
in.  long,  with  two  to  four  steel  bands  at  each  collar,  pro- 
vision being  made  for  adjusting  the  collars  by  thread 
and  nut  on  one  end  of  each  band.  The  pipe  is  apparently 
in  good  condition  except  at  the  collar;;,  where  there  have 
been  several  leaks,  and  it  has  l)een  ii?cessary  to  renew 
a  number  of  collars. 

The  above  described  pipe  and  conditions  are  typical 
for  installations  of  machine-banded  wood-stave  pipe  in 
this  valley.  So  far  as  we  have  ventured  to  draw  any  con- 
clusions, they  are  substantially  as  follows : 

The  one  great  essential  of  continuous  service  from 
wood-.stave  pipe  that  is  not  kept  filled  throughout  the 
year  is  a  thorough  and  complete  coating  of  asphalt  on 
the  outside.  This  coating  must  cover,  not  only  the  body 
of  the  pipe,  but  also  all  joints,  collars  or  other  fittings. 

Wooden  collars  for  joints  have  not  given  as  good  re- 
sults as  metallic  collars.  It  has  been  difficult  to  secure  ' 
a  tight  fit  with  the  wooden  collars  and  the  additional 
thickness  of  the  shell  at  this  point  and  the  break  in 
continuity  makes  complete  saturation  of  the  joints  im- 
possible. The  result  is  that  decay  starts  at  the  joints 
and  from  there  spreads  until  a  leak  develops.  Leaks 
are  rapidly  enlarged  by  erosion,  especially  if  the  water 
carries  silt  or  sand  in  any  considerable  quantities. 

With  a  good  heavy  coating  of  asphalt,  and  the  pipe 
running  full  throughout  the  irrigation  season,  it  ap- 
]iears  that  absorption  of  water  from  the  pipe  by  the  sur- 
rounding soil  is  prevented;  and  well  laid  pipe  under 
such  conditions  will  probably  last  20  years,  possibly 
much  longer.  With  a  pipe  with  poor  coating,  or  empty 
during  a  portion  of  the  dry  season,  decay  is  very  rapid. 

Mabton  Pressvre  Pipe — This  pipe  is  two  miles  in 


length  and  55  in.  in  diameter,  carrying  ai)pro.xiinately 
100  (11. ft.  i)er  sec,  and  is  of  the  usual  lyjie  of  continuous- 
stave  wood  pipe.  The  staves  are  51/^  in.  wide,  21/2  '"• 
thick;  cut  to  true  circle  and  radial  lines,  with  butt  joints 
made  of  galvanized-iron  tongue  driven  to  a  tight  fit  in 
slots  in  the  ends  of  the  staves.  The  maximum  head  is 
190  ft.,  the  minimum  40  ft.,  the  average  about  100  ft. 
Of  the  total  length,  aliout  500  ft.  of  the  pipe  is  at  a 
depth  of  from  3  to  6  ft.  under  the  bed  of  the  Y'akinia 
!{iver.  Fifteen  hundred  feet  of  this  line,  including  the 
l)ortion  under  the  river,  has  a  diameter  of  4H  in.  About 
2000  ft.  is  uncovered,  lying  on  the  surface  of  rocky 
ground  or  in  rock-cut.  The  balance  of  the  pipe  is 
covered  with  .soil  to  a  depth  of  not  less  than  2  ft.,  the 
nuiterial  varying  from  volcanic  ash  to  coarse  gravel  or 
sand. 

There  is  very  little  vegetable  matter  in  the  soil  u.sed 
for  backfilling  and,  during  the  greater  part  of  the  year, 
l)ractically  no  moisture,  excepting  that  which  may  come 
from  leaks  in  the  pipe.  During  the  winter,  however, 
there  is  a  sufficient  rain  and  snowfall  to  dampen  the 
ground  to  a  deiith  of  2  or  3  ft.,  or  jxissibly  more,  in  loose 


Fid.  1.  Exterior  of  55-ix.  Wood-stave  Irrigatiox 
Pipe.   Forn  Years   after   Cokstruction 

(This  pipe  was  covered  to  a  depth  of  2  ft.  with  a  soil  con- 
sisting of  fine  volcanic  ash.  The  coins  shown  on  the  pipe  are 
nicl<els). 

backfill  surrouinling  the  pipe.  During  at  least  seven 
months  of  the  year  the  soil  of  the  backfill  is  perfectly 
dry  and,  of  course,  absorbs  whatever  moisture  there  may 
be  present  in  the  outer  shell  of  the  pipe. 

As  might  be  expected,  that  portion  of  the  pipe  lying 
under  the  bed  of  the  river  is  in  very  good  condition  an<l 
shows  no  evidence  of  decay.  The  exposed  portion  of  the 
pipe  was  painted  with  a  red-oxide  paint  and  is  now 
in  very  good  condition,  only  a  slight  decay  showing  at 
.some  of  the  butt  joints  where  there  is  some  slight  leak- 
age. The  covered  portion  of  the  pipe  is  in  fairly  gooil 
condition,  but  there  are  a  great  many  staves  which  have 
decayed  to  a  depth  of  %  in.  to  1  in.    (See  Fig.  1.) 

Considering  our  experience  with  this  pipe  and  the 
smaller  pipe  on  this  project,  it  would  appear  that  no 
wood  pipe  should  be  u.sed  in  drj-  soil  of  this  character 
without  a  good  protective  coating. 

Break  ix  JIabton  Pipe  Line — The  following  de- 
scription of  a  rather  unusual  accident  and  its  repair  in 
the  above  described  pipe  line  may  be  of  interest  to  those 
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who  are  operating  or  who  contemplate  the  construction 
of  a  similar  pipes. 

The  presence  of  a  serious  leak  in  the  Mabton  pipe 
was  first  discovered  during  the  winter  of  1910-11,  when 
we  undertook  to  fill  the  pipe  by  pumping.  Tlie  pumping 
plant  installed  at  the  river  for  the  purpose  of  keeping 
this  pipe  full  of  water  consists  of  a  20-hp.  gas  engine  and 
a  rotary  pump  with  a  rated  capacity  of  450  gal.  per  min. 
against  a  200-ft.  head.  Some  weeks  after  the  close  of 
the  irrigation  seasnn  (.f  HHm  tliis  pump  was  started  and 


Fig.  2.  How  %-ix.  Stekl  Bands  W?:iiE  Sevkrkd  by 
EiiosiVE  Action'  of  SiLT-nEAiiixG  Water  undhu 

190-FT.    PlMCSSUUE 

(These  bands  were  on  a  55-ln.  pipe  under  190-ft.  pres- 
sure, laid  bi'neath  a  rlvor  to  convov  water  tor  Irrigjatlon. 
Si-j-    FIet.    3    for   vlfw   on    a    larffor   .vral.  ). 


I'iG.  3.  Enlarged  View  of  One  of  the  Severed  Steel 
Bands  Shown  in  Fig.  2 

water  pumped  into  the  pipe  until  a  prc'^sure  of  al»>ut  10 
lb.  was  reached,  after  which  it  wa.s  im])o.ssil)le  to  raise 
the  water  in  tiie  pipe,  and  it  seemed  apparent  that  there 
was  a  leakage  at  that  head  equal  to  the  capacity  of  the 
])unip.  Tlie  entire  length  of  the  pipe  was  carefully 
patrolled,  but  no  leak  could  be  found  on  eitlier  side  of  the 
river,  and  tiie  conclusion  was  finally  readied  tiiat  the 
leak  must  be  under  the  river.  In  fact,  a  buzzing  sound, 
wiiich  was  apparently  cau.scd  by  escaping  water,  could 
be  heard  from  a  boat  at  various  points  over  the  pipe;  l)ut 
this  sound  couhl  not  be  located,  nor  was  there  any  evi- 
dence of  a  stream  of  water  sufficiently  large  to  make 
any  distiirliance  on  the  surface.  Nothing  further  was 
done  at  that  time. 

Tlie  leak  was  next  heard  of  on  tiie  morning  of  July 
29,  when  the  patrolman  noticed  a  drop  in  the  water  at 
the  outlet  of  the  Mabton  ])ressiirc  pijie,  and  on  investi- 
gation found  that  a  break  had  occurred  in  the  pipe  under 
the  middle  of  the  river  crossing  at  a  depth  of  8  or  10  ft. 
under  water,  from  which  it  was  found  tliat  about  7V^ 
cu.ft.  per  Bcc.  of  water  was  escaping. 

On  Aug.  2  a  similar  break  took  place  at  a  ])oi[it  about 
7"i  ft.  south  of  the  first,  the  two  together  ilisdiarging 
about  12  or  15  cu.ft.  per  sec.  of  water. 


By  sounding  with  rods  and  the  use  of  a  water  tele- 
scope, it  was  ascertained  that  each  leak  was  small  in 
area  and  purely  local,  and  not  more  than  two  or  three 
bands  were  broken  at  eacli  point,  but  by  this  time  at 
least  one  smaller  leak  had  developed  and  it  seemed 
advisable  to  take  steps  to  provide  a  temporary  supply 
of  water  for  the  lands  under  the  Mabton  Canal  in  case 
the  breaks  should  become  so  large  or  numerous  as  to 
cut  off  the  water-supply  entirely. 

Accordingly,  a  trestle  was  built  across  the  river  and 
600  ft.  of  21-in.  wood-stave  i^ipe  rushed  to  the  ground 
for  the  purpose  of  providing  a  temporary  crossing  if 
found  necessary.  Water  service,  however,  was  continued 
through  the  pipe  and  as  the  leaks  did  not  increase  appre- 
ciably, the  pipe  was  continued  in  service  tmtil  Oct.  1, 
wlien  steps  were  taken  to  effect,  if  possible,  a  permanent 
repair. 

The  service  of  a  diver  were  secured  and  it  was  found 
that  the  two  large  leaks  were  very  similar  in  character, 
being  roughly  triangular  in  shape,  with  an  area  of  16  to 
24  sq.in.  each.  Each  break  had  occurred  at  the  end  of  a 
stave  and  at  each  point  two  of  the  steel  bauds  were  found 
to  be  entirely  severed  and  a  third  almost  entirely  sev- 
ered b)'  the  erosive  action  of  the  water  and  the  silt  and 
sand  which  it  carried.  A  third  smaller  leak  which  was 
found  apparently  shows  the  beginning  stage  of  the  larger 
leaks.  At  this  third  leak  a  small  hole  was  eroded  at  the 
end  of  a  stave,  the  water  apparently  following  around 
the  metal  tongue  and  a  band  being  already  slightly 
eroded,  and  had  this  not  been  rei)aired  in  time  it  seems 
liriii)able  that  a  break  similar  to  the  other  two  would 
ha\e  occurred  in  the  near  future.  It  appears  that  the 
erosion  cut  one  or  more  bands,  and  the  end  of  the  stave 
was  then  broken  off  by  the  water  pressure.  Figs.  2  and 
3  are  views  of  the  severed  bands. 

The  breaks  were  rei)aired  by  placing  plates  of  %-in. 
steel  inside  and  outside  of  the  pipe  at  each  break,  the 
inner  i)late  having  its  smallest  dimension  equal  to  the 
largest  dimension  of  the  opening  in  the  pipe,  both  plates 
being  curved  to  fit  the  pipe,  with  rubber  gaskets  be- 
tween the  plate  and  the  staves.  These  plates  were  drawn 
together  by  a  %-in.  bolt  through  their  centers.  Xew 
bands  were  placed  where  the  old  ones  had  been  destroyed, 
passing  over  the  outer  plate  and  then  cinched  u])  as 
tight  as  possible. 

After  the  job  was  finished  and  before  the  diver  liad 
left,  a  full  head  of  water  was  turned  into  the  ])ii)e  again 
and  the  pipe  carefully  sounded  and  inspected  through- 
out its  entire  length.  Under  the  river,  at  one  of  the 
])laces  repaired,  a  very  small  leak  ajijieared,  but  this 
was  entirely  stopped  by  placing  several  sacks  of  sawdust 
and  alfalfa  meal  in  the  i)i])e  throngh  a  manhole  at  the 
north  end  of  llie  river  crossing,  and  tlu'ii  tuniing  in  a 
small  head  of  water. 

The  entire  cost  of  the  repairs  made  by  the  diver,  in- 
cluding all  labor  and  material,  was  $1260.  The  greater 
portion  of  the  time  was  spent  in  removing  the  material 
from  around  the  pipe,  so  as  to  be  able  to  get  at  the 
band  connections  and  to  get  a  sufficient  room  to  work  in 
placing  the  patches.  Several  plana  were  tried  for  re- 
moving the  material  from  around  tlic  pipe,  hut  it  finally 
became  necessary  to  install  a  6-in.  sand  pump  on  a  scow, 
wliicb  was  lirought  up  I  hi'  river  from  I'rosser.  The  gaso- 
line piimjiing  engine   frotn   the  juimp  house  was  moved 
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jiiiciMnl  llic  scdw  lo  (li-ive  the  puiiip  inid  the  ilivc'r 
lianilk'il  tlu'  suction  Ikisc,  and  by  this  nioiiiis  ihc  niiitcriiil 
was  ronioved  vtM-y  rapidly  iil'tcr  the  |)iiMi|iiiii;  |>hiiil  was 
once  in  operation. 

It  is  a  noticeable  I'act  tiiat  tiiese  three  leaks  all  oc- 
curred in  the  upi)er  third  of  the  pipe  and  I  have  also 
noticed  that  there  are  numerous  very  small  leaks  in  the 
upi)er  third  of  the  exjwsed  ])ortion  of  the  i)i])e  south  of 
tf  the  river,  and  i)raetically  iu)ne  in  the  lower  two-thirds 
of  the  i)ipe.  Tiiis  nuiy  be  due  to  the  fact  that  the  velocity 
through  the  i)ipe  uj)  to  the  present  time  has  been  only 
2  to  4  ft.  per  sec,  and  throughout  the  length  of  the 
pipe  a. certain  amount  of  fine  silt  has  been  depo.sited  on 
the  sides  and  bottom.  This  would,  of  course,  have  a 
tendency  to  fill  all  small  leaks  in  the  sides  and  bottom, 
but  probably  not  those  in  the  top.  It  is,  therefore,  pro- 
])osed  to  feed  into  the  pipe  from  time  to  time  a  few 
sacks  of  fine  sawdust,  bran,  alfalfa  meal,  or  something 
of  a  similar  character  for  the  purpose  of  plugging  any 
small  leaks  before  erosion  sets  in. 

An  18-in.  manhole  has  been  placed  near  the  river 
margin  at  each  side  of  the  crossing  and  it  is  believed 
that  similar  leaks  may  be  .stopped,  should  they  occur 
in  the  future,  by  pumping  the  water  from  the  pipe  under 
the  river  and  making  repairs  on  the  inside  of  the  pipe. 
It  appears  that  repair  may  be  made  in  this  way,  provided 
the  leaks  are  discovered  before  any  bands  have  been 
destroyed,  and  with  our  experience  of  the  past  year,  we 
should  be  able  to  anticipate  and  prevent  any  serious 
breaks. 


Sheet-Pile  Cut-off  for  the  Protection 
of  Levee  Foundations 

By  C.  0.  Sherkill* 

The  readers  of  Engineering  Xews  are,  no  doubt, 
familiar  with  the  principal  conditions  under  which  levees 
are  built,  the  most  notable  of  which  is  that  their  location 
is  governed  by  other  conditions  than  the  suitability  of 
foundation  or  materials  for  their  construction.  Unlike 
most  other  engineering  structures,  no  extensive  prepara- 
tion of  foundation  is  usually  possible  on  account  of  the 
extent  of  the  work  and  the  relatively  small  amount  of 
money  available ;  the  earth  found  in  front  of  the  levee 
mu.<t  be  used  for  construction,  even  though  known  to  be 
wholly  unsuited  for  the  purpose. 

When  a  levee  is  thus  built  of  inferior  porous  material, 
the  usual  method  of  strengthening  it  is  to  increase  the 
area  of  cross-section.  For  defects  in  the  levee  proper,  this 
increase  of  section  by  the  addition  of  earth  is  usually  best 
because  it  is  the  cheapest  means  of  adding  strength ;  but 
if  leaks  develop  deep  down  in  the  foundation  and  show  up 
as  sand  boils  as  far  inland  as  600  ft.  from  the  levee,  no 
satisfactory  remedy  has  been  found. 

A  leaky  levee  of  small  section  may  also  be  protected  by 
concrete  revetment,  especially  where  the  levee  is  subject 
to  wave  wash.  This  method  has  been  used  for  several 
years  by  the  Fourth  District,  Mississippi  River  Commis- 
sion, with  entirely  satisfactory  results.  On  the  river  face 
of  the  levee,  a  weak  concrete  without  reinforcement  is  laid 
with  its  toe  resting  on  a  vertical  curb  extended  for  3  ft. 
below  the  base  (Fig.  2).    This  revetment  has  been  found 

'Captain,  Corps  of  Eng-ineers,  U.  S.  A..  Mississippi  River 
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Id  be  an  effective  remedy  against  wave  wash  and  Hccpago. 
Sand  boils  an?  large  Hi)riiigM  often  6  or  H  in.  in  diiiine- 
ter,  out  of  which  water  and  sand  flow  under  the  presnure 
of  the  water  on  the  river  Hide  of  the  levee,  who«e  Hiirfacc 
is  from  10  to  20  ft.  above  tlu;  base.  These  sand  boiln  are 
harnde.ss  unless  they  carry  a  large  quantity  of  sand,  hut 
when  the  flow  of  saiul  becomes  excessive,  indicating  rapid 
erosion  of  the  base,  they  are  a  constant  menace  to  the 
safety  of  the  levees  aiul  require  immediate  attention  to 
prevent  disaster.  A  large  i)ercentage  of  crevasses,  except 
where  due  to  overtop[)ing,  have  been  caused  by  sand 
boils,  which  appear  to  be  the  result  of  filaments  of  water 
flowing  in  horizontal  porous  strata  until  they  unite  in  one 
stream  and  burst  through  to  the  surface  at  the  point  of 
least  resistance.  To  cut  ofl'  this  underground  flow,  muck 
ditches  have  been  used,  but  with  indifferent  success, 
becau.se  of  the  prohibitive  cost  of  digging  to  a  sufficient 
depth  and  the  impossibility  of  .securing  good  clay  filling  in 
the  vicinity.  To  overcome  the  difTiculty,  the  Fourth  Dis- 
trict, ilississippi  River  Commission,  is  now  having  .'5000 
lin.ft.  of  levee  at  White  Oak  Lake,  3.")  miles  below  Vicks- 
burg,  on  the  west  bank  of  the  Mississippi,  protected  by 
means  of  dove-tailed  sheet-piling  (Fig.  1)  driven  20  ft. 
deep  at  a  point  on  the  levee  4  ft.  above  the  river  toe. 
About  5000  ft.  of  levee  at  Grand  Bay,  10  miles  north  of 
Baton  Rouge,  La.,  will  be  protected  in  the  .same' manner. 
If  the  sheet-piling  at  these  two  localities  proves  success- 
ful during  the  next  high  water,  this  method  of  protection 


will  be  extensively  used  on  the  Jlississippi  River  Levees  in 
future. 

The  sheet-piling  used  is  of  Xo.  1  common  heart  cypress 
and  it  cost,  machined,  as  shown  in  Fig.  3,  $20.50  per  M. 
delivered  on  U.  S.  barges  at  Plaquemine,  La.  Heart 
cypress  was  selected  as  it  la.sts  indefinitely  in  damp  earth ; 
pine  would  be  easier  to  drive,  not  being  so  brittle,  but 
does  not  last  so  well.  The  dove-tailed  section  gives  a 
water-tight  joint  when  the  timber  is  expanded  to  a  close 
fit  in  the  damp  earth. 

The  contract  for  driving  the  piling  was  let  to  J.  B. 
Alexander,  Xew  Orleans,  La.,  at  $1.87  per  lin.ft.  of  levee 
protected,  or  $0.0035  per  sq.ft.  of  piling.  The  work  ad- 
vanced slowly  at  first,  on  account  of  breakdowns,  but  at 
present  an  average  of  200  piles  are  driven  per  day. 

Some  doubt  was  felt  as  to  the  possibility  of  driving 
piling  only  3  in.  thick  to  a  depth  of  20  ft.  on  account  of 
the  small  area  of  cross-section.  It  has  been  found  that  a 
single  pile  3x6  in.  cross-section  has  not  enough  strength 
to  resist  the  blows  from  an  1850-lb.  hammer,  so  the  plan 
of  threading  two  piles  together  and  driving  this  double 
pile  was  tried  successfully.  An  average  of  55  blows  is 
given  each  double  pile.  A  small  number  of  piles  have  been 
broken  or  split,  but  in  general  about  6  in.  of  brooming  of 
the  end  of  the  piles  is  the  only  injury  from  driving.  The 
driving  is  comparatively  easy  except  in  strata  of  compact 
sand. 
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The  V-Notch  Weir  Method   of  Meas- 
uring Water* 

By  D.  Robert  YARXALLf 

Attempts  to  measure  accurately  and  to  record  automati- 
lally  the  flow  of  water  through  pipes  or  channels  have  been 
made  from  time  to  time  with  varying  results  as  to  accuracy 
and  convenience.  This  paper  will  attempt  to  show  results 
obtained  by  the  simple  and  practical  V-notch  method  of 
measurement,  which  though  not  new,  seems  now  to  be  meet- 
ing with  marked  success,  both  abroad  and  in  America,  in 
power  plant  measuring  problems.  Tests  of  the  accuracy  of 
this  method  of  measurement  have  recently  been  made  in 
America  and  the  data  collected  are  here  presented  to  show 
the  degree  of  accuracy  attainable. 

The  instrument  employed  in  the  tests  is  the  Lea  V-notch 
recorder.  An  apparatus  which  depends  on  the  laws  gov- 
erning the  flow  of  water  through  weirs.  These  laws  have 
been  found  to  worl<  with  extraordinary  accuracy  but  it  is 
only    comparatively   recently    that    they    have    been    turned    to 

l.g 

V-No+ch  Weir  Inverted  Nokh      Circular  Orifice 

100,000  lb.  per  Hour  Maximum  CapacHy  trf-  6  in.  Depth  -fir  all  four  Weirs 
ein.lOO 


IOO,OQOIb.perhr| 


en6.        u      10     20     30    40     50     60     70     80     90     100 
Ntv/s     Percen+age  Quan+i+y  of  Wa+er  Flowing  per  Hour 

Fig.  1.  CrnvEs  Showing  CojiPAnATivE  Acciracy  of 

Different  Types  of  Weik.s  i-nper  Different 

Rates  of  Flow 

account    In   measuring   thi-   wldel.v   varying   rates  of   flow,    both 
hot  and  cold,  mt*t  with  In  power  plants. 

The  most  common  forms  of  weir  are  the  plain  horizontal 
sill  and  the  sharp  edged  rectangular  notch.  The  former  of 
these  has  the  full  width  of  the  stream  or  channel  and  Is 
without  end  contraction,  the  formula  used  in  connection 
with   It   being  that  of  Francis: 

cubic   feet    per  second    —    3.33    LH    \^    l( 
where 

L  =  The    width    of   the    weir    In    feet. 

H  =  The  head  of  water  passing  over  It  In  feet. 

The  latter  Is  a  sharp  edged  rectangular  notch  of  less 
width  than  the  channel  or  stream  and  therefore  has  end 
contraction.      The   formula   used    In    this   case    is 

cubic  feet  per  second         3. .13  LH   i/  H    X   C 
where 

L  and    H   are    the   same   as    befme. 

C  =  a  constant  which  depends  on  the  ratio  of  the  width 
of   the   weir   to   the    width    of   the    channel. 

Although  these  two  f  irmulas  give  a  fair  degree  of  aciu- 
racy.  there  Is  another  In  which  Chi-  accuracy  Is  very  nearly 
100  per  cent.  This  Is  I'rof.  Jam.  »  Thomson's  formula  for 
the    sharp    edged    V-notch    weir: 

cubic   feet   per   minute     -;    0.305    H=  i^TT 
where 
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chanical Engineers  at  Its  annual  me<-ling  In  New  York  City, 
December.    1912. 
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H  =  The  height  of  the  notch  in  inches,  the  angle  of  the 
notch    being    90°. 

Table  I  gives  the  flow  of  water  through  90°  V-notches 
for  each  inch  of  head,  up  to  and  Including  15  in.,  calculated 
by  Thomson's  formula. 

TABLE  I.     FLOW  THROUGH  90°  V-NOTCH  WEIRS 
Depth  in  notch.        Flow' per  hour,  lb.        Depth  in  notch,      Flow  per  hour,  lb 


1,140 
6,480 
17,830 
36,610 
63,940 
100,860 
148.290 
207,060 


15 


277,960 
361,740 
459,030 
568,720 
694,710 
836,110 
993,310 


The  section  of  the  flow  through  the  V-notch  is  at  all 
times  the  same  shape,  though  the  area  may  vary,  and  this 
constancy  of  form  tends  to  simplify  the  formula  and  make  it 
accurate.  This  form  of  notch  is  also  especially  adapted  for 
measuring  smaller  quantities  of  water  than  the  rectangular 
wiers.  as  shown  by  the  curves  in  Fig.  1  which  give  a  com- 
parison of  the  accuracy  of  the  different  types  of .  wiers  at 
different  rates  of  flow.  Another  property  of  the  notch  is  that 
its  angle  may  be  less  than  90°  without  impairing  its  effi- 
ciency, which  enables  it  to  be  used  to  measure  very  small 
quantities   of  water. 

It  was  for  these  reasons,  as  well  as  for  its  accuracy,  that' 
the  V-notch  was  adopted  for  use  In  connection  with  the  Lea 
recorder,  a  sectional  view  of  which  is  shown  in  Fig.  2.  It 
will  be  seen  that  a  float  spindle,  rigidly  attached  to  a  float 
which  rides  on  the  surface  of  the  water  flowing  over  the 
V-notch,  passes  up  through  the  bottom  of  the  instrument 
case.  A  rack  on  this  spindle  engages  a  small  pinion  upon 
the  axis  of  a  drum  revolving  between  centers.  Upon  the 
body  of  the  drum  is  a  screw  thread,  shown  in  Fig.  3,  the 
contour  of  which  is  the  "curve  of  flow"  for  the  V-notch  in 
connection  with  which  the  recorder  is  used,  and  as  the  flow 
through  the  notch  increases  rapidly  with  the  depth,  the 
pitch  of  the  screw  increases  in  the  same  proportion.  Above 
this  drum  as  shown  in  Fig.  4  is  a  horizontal  slider  bar, 
supported  on  small  pivoted  rollers  and  carrying  an  arm, 
at  the  upper  end  of  which  is  a  pen  or  pencil  point  in  con- 
tact with  a  paper  chart  upon  a  clock-driven  recording  drum, 
which  revolves  once  in  24  hours.  As  the  float  rises  or  falls 
the  drum  spiral  is  rotated,  and  its  motion  is  Imparted  to  the 
slider  bar  and  pen  arm  by  means  of  a  saddle  arm  pro- 
jecting from  the  latter  and  engaging  at  its  lower  end  with 
the  screw  thread.  On  the  body  of  the  spiral  drum  is  a 
graduated  scale  adjacent  to  the  screw  thread  and  computed 
in  pounds  per  hour.  It  is  thus  seen  that  the  drum  serves 
the  double  purpose  of  rectifying  the  motion  of  the  pen  so 
that  it  moves  equal  distances  for  equal  increments  In  the 
rate  of  flow,  and  of  providing  a  magnified  scale  for  making 
an   accurate    observation    of   the    rate   of    flow   at   any    moment. 

The    apparatus    has    the    following    advantages: 

a.     It  Is  simple  and   hence   dependable. 


Fui.  2.  Sectional  View  OF  V-notcii  Weir  I\Ii:i'i;h  with 
Le.\   Recohdino  Mik'h.vnism 
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liG.  3.  Recokdki!  DitrM.  Showing  {Jhaduaticd  Cuuvk 
OF  Flow 

b.  Tts   operation   is  continuous. 

c.  There  are  no  moving  parts  in  contail  with  the  flow 
except  the  float,  which  is  in  a  chamber  by  itself  and  not  In 
the  path  of  the  flow. 

d.  Collections  of  sediment  and  deposits  of  scale  do  not 
affect   the  accuracy. 

e.  Owing  to  change  of  density  of  the  liquid  being  meas- 
ured, due  to  changes  in  temperature,  the  float  which  actuates 
the  recorder  is  immersed  more  or  less,  depending  upon  this 
change  of  density,  and  the  recorder  and  the  float  are  so  con- 
structed that  they  compensate  automatically  for  these 
changes  in   temperature  over  a  wide   range. 

f.  By  making  the  tank  of  ample  proportions  a  consider- 
able interval  of  time  takes  place  between  changes  in  the 
head    on    the    weir,    so    that    the     recording     apparatus     has     a 


construct  alonK«ldo  of  his  recorder  an  Independent  "hook" 
gaKe  or  UHe  the  graduated  vertical  «cal«  and  pointer  on  the 
extended  float  rod  In  the  Inntrument,  and  can  obnerve  from 
time  to  time  the  number  of  IncheH  head  on  the  welr.  By 
Hubstltutlng  theHe  valuiH  In  ThomBon'H  formula,  the  rate*  of 
llow  as  shown  on  the  recorder  chart  may  bo  cheeked  quickly 
and  accurately.  ThUH  the  operator  need  not  depi-nd  upon 
the  recorded  reBult  until  he  In  iiure  that  It  agrecH  with  the 
figured  result  from  his  hook  gage  readlngn.  It  Ih  believed, 
therefore,  that  the  V-notch  with  lt»  tank  Ih  the  most  iiatlH- 
factory  testing  set  that  could  be  devlMi'd  for  meaaurlng  water 
under  varying  conditions  of  temperature,  continuity  of  flow, 
and    rate    of   flow. 

The  tests  mentioned  In  the  opening  paragraph  of  the 
paper  were  made  at  Dartmouth  College,  Philadelphia  and 
New  York  City.  At  the  first  location  there  were  two  tests, 
one  In  the  winter  and  one  In  the  summer,  conducted  by  the 
engineers  of  the  college,  Messrs.  R.  I).  Kimball  Co.  The 
graphic  charts  of  these  two  tests  are  shown  In  Fig.  5,  where 
the  top  chart  shows  the  record  of  the  winfer  test,  the  mlddle 
ehart  that  of  the  summer  test,  while  the  record  of  the  Phila- 
delphia  test  Is  given   the  lowest   chart. 

The  winter  test  at  Dartmouth  College  was  made  at  the 
normal  running  lo.ad  and  took  care  of  all  the  natural  fluc- 
tuations in  the  returns  from  the  heating  system,  which  was 
being  taxed  to  Its  utmost  by  an  outside  temperature  only 
slightly  above  zero.  These  fluctuations  were  due  In  part  to 
poor  control  of  the  return  water  from  the  heating  pipes  at 
the  new  Gymnasium,  and  in  part  to  the  small  water-stor- 
age capacity  of  the  receiver.  The  summer  test  was  later 
run   with   the   same   apparatus  as   the   first    lest,    bat   the   rate 
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chance  to  adjust  itself  to  changes  in  the  rate  of  flow,  thus 
giving   a    chart    very    easy    to    measure    with    the    planimeter. 

g.  It  is  always  placed  on  suction  side  of  pump,  hence  it 
is   available  at   all   times  for   inspection,   cleaning  and   repairs. 

Like  the  Venturi  meter  and  the  Pitot  tube,  the  V-notch 
recorder  is  a  continuous  flow  meter,  but  unlike  these  it  is 
not  dependent  for  its  accuracy  on  velocity  changes,  and 
hence  its  record  is  not  subject  to  the  fluctuations  due  to 
sudden  changes  of  velocity  head  observed  in  these  meters 
<\hile  measuring  rapidly  changing  rates  of  flow.  Perhaps 
the  greatest  advantage  of  this  method  of  measurement  is 
found,  however,  in  the  way  by  which  it  may  be  checked  in- 
dependently of  the   recording  mechanism.     The  operator  may 

TABLE  II.     RESULTS  OF  TESTS  OX  V-XOTCH  WEIR  METERS 


of  flow  and  amount  of  fluctuation  were  greatly  reduced  be- 
cause the  Gymnasium  heating  system  was  out  of  service. 
The  Philadelphia  test  was  made  with  water  of  considerably 
lower  temperature  and  much  higher  rate  of  flow.  Also  in 
this  case  the  amount  of  fluctuation  was  comparatively 
negligible.  The  tests  at  New  Tork  were  of  longer  duration 
and   employed   a   meter  of  the  larger   capacity   used. 

In  Table  II  is  shown  the  comparison  of  the  principal  data 
obtained  in  these  three  sets  of  observations  and  from  this 
table  it  is  apparent  that  the  V-notch  weir  method  of  meas- 
urement, using  the  Lea  recording  mechanism,  can  be  de- 
pended upon  to  within  about  1%,  even  in  extreme  cases  of 
fluctuating    character   of   flow    and    changing   temperature. 


Location                    Dartmouth  Col 

3-2.3  8- 

.  6.25               10 

Var.  _^ 

Temperature  of  water  (F) ^?5^~ii?° 

Corrected  weight  of  water  by  tank  (lb.) ....  i Ik'-qq 

Corrected  weight  of  water  by  meter  (lb.) ,  , i^. 

Error  of  meter  (lb.) "y,   ,a 

9;  error  of  meter -|-1 .  18 


lec-ios" 

41.625 
4,1395  7 
—229  3 

— 0.55 


Phila 


596.867 
002.270 

-(-0.9 


4-19 


291,065 
280.525 
—1440 
—0.49 


New  York  City 


266.009 
267,260 
-1-1251 
+0.46 


352,725 
351,301 
—1224 
—0  34 


352.723 
352.231 
—(94 


=low  reading. 


+  =high  reading. 
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Annual  Convention  of  the  Illinois 

Society  of  Engineers  and 

Surveyors 

The  28th  annual  meeting  was  held  Jan.  22  to  24,  at 
the  Great  Xorthern  Hotel,  Chicago,  with  the  President, 
J.  A.  Harraan,  in  the  chair.  The  attendance  was  good, 
and  there  was  such  a  long  list  of  papers  that  it  was  neces- 
sary to  read  some  of  these  b\'  title.  The  entertainments 
included  the  annual  dinner  (on  the  subscription  plan) 
and  excursions  to  four  points  of  interest:  1,  the  Chicago 
Ave.  pumping  station  of  the  water-works  system;  2,  the 
pumping  and  sewage-testing  and  experimental  plant  of 
the  Sanitary  District  of  Chicago  at  39th  St.;  3,  the  new 
Milwaukee  Ave.  viaduct,  which  has  plate  girder,  truss  and 
rein  forced-concrete  spans,  and,  4,  the  boulevard  system 
of  the  South  Park  Commission,  showing  different  kinds 
of  paving,  public  playgrounds  and  ornamental  concrete 
work.  At  one  of  the  meetings,  papers  were  presented  de- 
scribing the  several  works  to  be  visited.  A  short  address 
was  made  also  by  Wm.  C.  Eraser,  President  of  the  Min- 
nesota Surveyors  and  Engineers  Society.  At  the  dinner  an 
address  was  made  by  S.  S.  Greeley  (a  Past  President 
of  the  Society  and  one  of  the  pioneers  among  Chicago 
surveyors),  and  a  lecture  on  "City  Planning"  was  deliv- 
ered by  Geo.  C.  Hooker,  Civic  Secretary-  of  the  City  Club. 
This  was  accompanied  by  a  number  of  lantern  slides  illus- 
trative of  work  and  conditions  in  this  country  and  abroad. 

The  address  of  the  President,  J.  A.  Harman,  was  of  a 
rather  unusual  character,  taking  for  its  subject  the  weak- 
ness of  our  present  educational  system  (from  the  public 
schools  to  the  universities  and  technical  colleges)  in  ]ire- 
paring  youth  for  the  actualities  of  commercial  life.  He 
contended  that  the  word  "education"  has  come  to  be  con- 
sidered as  "book  learning"  and  that  as  now  practiced,  it 
fails  to  give  an  adequate  idea  of  or  preparation  for  future 
responsibilities.  Manual-training  systems  are  largely 
"playing  at  work,"  which  is  one  reason  why  the  interest 
in  them  is  comparatively  small.  Ho  suggested  that  the 
time  should  be  devoted  partly  to  general  education,  ])artly 
to  the  competitive  production  of  something  useful,  and 
partly  to  pleasure  and  recreation.  The  report  of  the 
Secretary,  E.  E.  R.  Tratman,  .showed  a  meniliership  of 
about  230  and  a  cash  balance  of  about  $11110. 

Water-supply  and  Sewekage — The  report  of  the 
(-'ommittee  on  AVater-works,  presented  by  D.  H.  Maury, 
reviewed  some  of  the  developments  in  the  pumping, 
storage  and  purification  of  water,  and  a  pa])or  liy  I'aiil 
Hansen  (Chief  Engineer  of  the  Illinois  State  Water  Sur- 
vey) discussed  the  advantages  of  expert  control  over  the 
operation  of  public  water  supplies  and  sewage-purifica- 
tion works.  The  pumping  stations  of  the  Chicago  water- 
supply  system  were  descriljcd  by  H.  S.  Baker.  Diagrams 
of  rainfall  records  of  Illinois  were  submitted  by  G.  C. 
Habermeyer  (T'rbana),  and  in  relation  to  these  was  a 
report  by  M.  W.  Hayes  (St.  Louis,  Mo.)  on  a  phenome- 
nal rainfall  at  Alton.  III.,  in  July,  1912;  this  record  wa.s 
9.22  in.  for  a  fall  of  very  short  duration.  The  sewage- 
testing  plant  of  the  Sanitary  District  of  Chicago  was  de- 
scribed by  Langdon  Pearse,  but  nothing  was  said  as  to 
the  relation  of  these  invest i(,'at ions  to  the  future  jxilicy  of 
the  Sanitary  District  as  jifrectcd  by  the  recent  decision  of 
the  Secretary  f)f  War,  clenying  pennissifm  for  an  in- 
creased supply  of  water  from  I^ake  Michigan  to  the  drain- 


age canal.  An  interesting  paper  by  S.  A.  Greeley  (Wiu- 
netka )  discussed  the  subject  of  garbage  collection  and  dis- 
posal for  cities  of  the  smaller  class.  Illinois  has  30  cities 
of  over  10,000  population  (exclusive  of  Chicago).  The 
three  important  matters  to  be  considered  are  the  house 
treatment,  the  collection  and  the  disposal.  The  reduc- 
tion system  of  disposal  is  not  generally  in  use  in  cities  of 
less  than  100,000,  although  one  at  Vincennes,  lud.,  serves 
a  population  of  15,000.  Other  methods  are  burial,  feed- 
ing to  pigs  and  burning.  The  last  is  the  best  for  cities 
of  -^0,000  to  30,000,  while  the  others  may  be  satisfactory 
in  the  smallest  cities.  The  cleaning  of  a  small  septic 
tank  that  had  become  clogged  and  foul  througli  neglect 
was  described  bv  L.  Z.  Jones,  Citv  Engineer  of  Galva, 
111. 

Surveying — The  meeting  was  rather  notable  for  the 
amount  of  attention  given  to  the  subject  of  surveys  and 
surveying  instruments,  and  the  exhibits  also  included  an 
extensive  display  of  such  instruments.  A  paper  by  D.  D. 
Scott  (Rochester,  X.  Y.),  dealt  with  a  new  precise  Y- 
level.  Some  recent  improvements  in  engineering  instru- 
ments were  described  by  E.  E.  R.  Tratman  (Exgixeer- 
IN'G  Xews).  The  methods  of  making  topographic  sur- 
veys for  drainage  district  were  dealt  with  in  a  paper  by 
W.  A.  Birket  (Peoria),  and  a  paper  by  A.  L.  AVebster 
(Wheaton)  described  river  surveys  made  on  the  ice  on 
account  of  the  swampy  condition  of  the  country  making 
it  almost  impossible  to  do  the  work  in  any  other  way. 
The  methods  of  surveying  for  partition  of  lands  were 
discussed  by  E.  P.  Montblane  (Chicago).  Tlie  report  of 
the  Committee  on  Surveying  touched  upon  the  vexed 
question  of  the  county  surveyor:  his  qualifications,  and 
his  duties,  as  they  are  and  as  they  should  or  might  be. 
The  land  surveyor,  as  distinct  from  tlio  engineer  or  engi- 
neering surveyor,  is  far  from  being  extinct,  and  he  seems 
to  have  greater  political  ability  and  activity  than  the 
engineer.  In  an  address,  S.  S.  Greeley  (Chicago)  a 
pioneer  surveyor  of  wide  experience  and  high  repute 
(whose  experience  dates  back  to  the  time  when  there  was 
very  much  more  work  in  surveying  than  in  engineering), 
humorously  characterized  the  surveyor  as  "an  engineer  in 
an  incomplete  state  of  development." 

Lan'D  Drainage — This  is  another  sid)ject  of  very  live 
interest  in  the  central  AA'^est,  and  one  which  always  re- 
ceives a  good  share  of  attention  at  such  meetings  as  this. 
In  addition  to  papers  noted  above  wliich  related  more 
or  less  to  the  subject,  there  was  a  paper  by  C.  A.  Shep- 
]iard  (Edwardsvilie)  on  "Drainage  Projects  in  South- 
western Illinois,"  and  reports  were  made  by  committees 
on  drainage  and  drainage  legislation.  Somewhat  related 
to  this  subject  also  was  a  paper  on  "The  Floods  in  the 
Mississippi  River,"  by  A.  C.  Dabney  (Memphis,  Tenn.), 
which  ))resented  a  review  of  information  given  by  the 
author  in  Engineering  News  a  few  months  ago. 

Roads  and  Streets — Xearly  every  kind  of  paving  re- 
ceived attention  during  the  part  of  the  meeting  devoted 
to  this  subject.  These  inchnled  brick,  concrete,  stone, 
wood-block  and  bituminous  paving,  for  city  streets,  park 
roadways  and  country  liighways.  Apart  from  pajiers  re- 
lating to  ])aving  proper,  there  was  a  paper  by  A.  N.  John- 
son- (State  Highway  Engineer)  on  the  work  of  the  Illi- 
nois State  Highway  Commission:  another  on  "Modern 
Roiid  ATadiinery  and  Its  AVork."  by  T.  R.  Agg  (Spring- 
fii'iil.  Til.),  and  a  third  f)n  "Cost  I)ata  for  I'aving  Con- 
struction," by   W.   W.   Kerch    (Granite   City).     A   topic 
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siifi^u'i'stcil  tor  (liscussioii  was,  "How  lo  make  coiKTeto 
sidewalks  tliat  will  last,"  liii!  iinliody  sccnicd  disposed  to 
oilVi  siijigt'stioiis  as  to  tins. 

JflsrKLLANKOU.S — Four  papers  dt'alt  with  stnu-tural 
desifi;ii  and  eoiistnietioii  work.  These  iiieluded  "The 
Traek  Elevation  Work  of  the  Cliieaj^o  &  Alton  R.H.  at 
Joliet,  111.."  hy  H.  A.  Cook  (C.  &  A.  R.R.);  "Specilieii- 
tions  and  Desiufn-Standards  for  l{eintoreod-t'oncrete 
Structures,"  by  E.  MeC'ulloujrIi :  "Tlie  Milwaukee  Ave. 
Viaduct,"  by  L.  K.  Sherman,  and  "Xovel  Construetiou 
of  Conerete  Foundations,"  hy  W.  (i.  Kirehoil'er.  Tlii'^ 
novel  method  (for  soft  S''oiiih1)  consisted  in  building  tlie 
work  in  sections  which  were  sunk  to  place  by  their  own 
weight,  requiring  only  a  minimum  of  form  work.  The 
]H)ssib;lities  of  "Park  Development  in  Small  ("itics"  were 
presented  by  A.  E.  Nelson,  and  Prof.  IT.  H.  Stoek 
(University  of  Illinois)  outlined  the  cooperative  work 
on  mining  in  Illinois  which  is  being  done  through  the 
joint  service  of  the  U.  S.  (ieologieal  Survey,  the  TJ.  S. 
Uureau  of  Mines,  and  the  Illinois  Geological  Survey. 

Officers — The  officers  for  1913  are  as  follows:  Presi- 
dent, L.  K.  Sherman,  Chicago ;  Vice-President,  J.  J. 
Harman,  Peoria,  111. ;  Secretary,  E.  E.  R.  Tratman,  Whea- 
ton.  111.  The  next  meeting  will  be  held  at  Peoria,  111.,  in 
January.  ll'H. 

Annual  Meeting  of  the  American 

Society    of    Heating    and 

Ventilating  Engineers 

The  19th  annual  meeting  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  was  held  at  the  Engi- 
neering Societies'  Building,  in  New  York  City,  on  Jan. 
21,  22  and  23.  There  were  five  sessions  for  the  presenta- 
tion of  papers,  reports,  etc.,  in  addition  to  a  banquet  and 
various  excursions  for  the  guests. 

The  following  officers  were  elected  by  a  count  of  letter 
ballots :  President,  J.  F.  Hale,  of  Camden,  X.  J. ;  Vice- 
Presidents,  E.  F.  Caprou,  of  Chicago,  and  A.  B.  Franklin, 
of  Boston ;  Treasurer,  J.  A.  Donnelly,  of  Xew  York. 

By  a  change  in  the  organization  no  secretary  was 
elected,  the  office  now  being  appointive.  A  "council"  also 
replaces  the  "board  of  governors." 

Various  committee  reports  were  received,  such  as  the 
committees  on  compulsory  legi.slation,  standards  of  ven- 
tilation, heating  guarantees,  tests,  and  various  confer- 
ences. Throughout  the  meetings,  there  was  an  evident 
desire  on  the  part  of  some  members  that  these  reports 
should  result  in  "standards  of  performance,"  or  "recom- 
mended practice,"  etc.  Some  members,  on  the  other 
hand,  wished  to  postpone  action  always  to  some  distant 
convention,  or  to  have  some  committee  continue  to  de- 
liberate. The  net  result  was  a  succession  of  parliamen- 
tary tangles,  which  used  up  time  that  was  needed  for 
engineering  discussion. 

Of  all  these  reports  that  which  aroused  the  most  in- 
terest probably  was  the  one  on  compulsory  legislation  for 
heating  and  ventilating.  The  chairman  of  this.  Prof.  J. 
1).  Hoffman,  of  Lincoln,  Xeb.,  made  a  brief  progress  re- 
port by  mail,  showing  how  the  committee  was  at  work  in 
its  endeavor  to  prepare  a  model  bill  which  they  might 
recommend  for  passage  in  any  states  that  were  discussing 
the  advisability  of  compulsory  ventilation  and  heating. 
The  committee  divided  the  model  law  into  two  parts,  one 


lo  provide  for  hcIiooU,  hoHpitalw  nnd  iimuHeriient  placoH, 
etc.,  iind  the  other  parliciihirly  drawn  to  meet  conditionH 
in  factories,  etc.  \  tentative  dnifl  wiis  submitted  on  the 
lirst  division  only. 

Several  speakers  deplored  the  years  of  delay  in  the 
various  eominittees  on  this  subject,  and  asked  that  the 
present  one  |)usli  its  work  more  vigorously  so  that  within 
the  next  few  months  a  iiwdel  law  would  he  in  Hha|)e  for 
recommendation  to  all  inquirers.  In  the  discussion  of 
the  merits  of  the  specific  recommendations,  there  was 
criticism  of  imposing  any  rigid  requirements  for  sick 
roonus,  humidity  figures  for  factories,  etc. 

A  committee  on  a  ventilation  standard  for  motion- 
picture  theaters  brought  in  a  model  law  which  they  de- 
.'^i red  the  society  to  adoi)t  for  recommendation  in  all  in- 
stances where  advice  was  .sought  as  to  the  requirements 
wiiich  should  lie  im])osed  on  these  amusement  enterpri.«es. 
The  ordinance  embodied  certain  minimum  requirements, 
such  as  a  floor  area  of  4.3  sq.ft.  per  occupant  exclusive 
of  aisles,  entrances,  etc. ;  80  cu.ft.  of  air  space  per  occu- 
pant for  the  hall ;  a  positive  supply  of  outside  air,  fur- 
nishing at  least  15  cu.ft.  per  min.  per  occupant;  a  tem- 
perature between  62  and  70°  F.,  except  when  no  heating 
should  be  needed;  a  maintenance  of  temperature  and 
ventilation  without  drafts;  an  exhaust  ventilation  of  60, 
90  or  120  cu.ft.  per  min.  from  the  picture-machine  booth, 
depending  on  whether  one,  two  or  three  machines  were 
installed;  and  a  fireproof  vent  pijjc  from  the  machine 
iiootli.  Gas  radiators  were  prohibited  from  installation 
in  the  theater.  The  report  was  received  and  ordered 
printed  as  information. 

By  request,  a  committee  was  appointed  to  bring  in  for 
discussion  a  recommendation  of  methods  of  using  an 
anemometer  in  front  of  an  air  register.  Finally  it  was 
agreed  that  where  an  anemometer  had  to  be  u.sed  (in 
spite  of  its  notorious  unreliability)  the  air-vent  opening 
sliould  be  divided  into  eight  equal  areas,  up  to  10  in. 
square,  and  half-minute  readings  taken  at  the  center  of 
each  area.  When  the  eight  areas  exceeded  the  10-in. 
limit,  12  equal  areas  were  to  be  u.sed.  The  average  ve- 
locity wa-s  to  be  taken  as  the  average  reading — deducting 
in  the  process  any  negative  readings  from  the  total.  For 
figuring  volume  the  net  area  of  the  register  was  to  be  used 
(xcept  where  the  anemometer  is  held  two  inches  away 
from  the  openings. 

The  presidential  address  of  John  R.  Allen  was  rearl  by 
Vice-President  J.  F.  Hale.  Prof.  Allen  being  engaged  in 
work  at  Constantiiiople.  The  address  bore  the  title  "De- 
velopments and  Present  Problems  in  Heating  and  Venti- 
latiou."  It  described  the  advance  of  present  practice  from 
a  mechanics'  art  to  an  engineering  science,  and  then  led 
on  to  mention  of  the  data  which  were  available  and  those 
which  were  desirable  but  not  in  hand. 

F.  I.  Cooper,  of  Boston,  in  the  paper  "Improved  Air 
Conditions  in  a  Residence,"  described  the  equipment 
placed  in  a  Back  Bay  attic,  which  warmed,  washed  and 
ozonized  the  air  which  was  fed  to  a  few  rooms.  The 
work  was  attempted  on  the  advice  of  physicians  and  was 
carried  out  with  available  only  electric  current  and  water 
under  pressure. 

The  paper,  "Downward  Ventilation  in  a  Schoolhouse," 
by  C.  E.  Beery,  of  Rockford,  111.,  described  a  heating  and 
ventilating  system  where  steam  coils  were  suspended  from 
the  ceiling  and  warm  fresh  air  was  discharged  from  a 
duct  head  in  the  center  of  the  room  just  below  the  plane 
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of  the  steam  coils.  The  foul-air  exits  were  in  the  cor- 
ners at  the  floor.  The  author  claimed  that  this  design 
(patented)  secured  a  temperature  range  of  1°  F. 
throughout  the  room  in  the  breathing  zone,  complete 
absence  of  drafts  and  cross-currents,  improvement  in 
work  of  teachers  and  pupils. 

F.  K.  Chew,  of  New  York,  presented  the  paper,  "An 
Analysis  of  a  Combination  Heating  System,"  which  was 
a  description  of  hot-water  and  hot-air  equipment  in  a 
converted  farm  house.  The  author  put  this  material  to- 
gether that  the  society  proceedings  might  show  a  com- 
plete record  of  all  current  methods  of  heating  and  ven- 
tilation. 

The  paper  entitled  "Design  of  Indirect  Heating  Sys- 
tems With  Eespect  to  ifaximum  Economy  and  0]iera- 
tion,"  by  F.  L.  Bucey  and  W.  H.  Carrier,  of  the  BufEalo 
Forge  Co.,  Buffalo.  N.  Y..  presented  a  study  of  the  eco- 
nomic balance  between  first  cost  and  operating  expense 
of  a  -hot-blast  heating  system.  They  found  that  current 
practice  resulted  in  much  too  high  velocities  through  the 
coils  and  ducts  causing  too  hea%7  an  expenditure  of 
power  to  result  in  a  maximum  economy  over  all.  Start- 
ing with  certain  practical  assumptions,  they  mathe- 
matically derived  a  basis  for  laying  out  a  heating  and 
ventilating  system  so  as  to  obtain  any  desired  economic 
results.  They  found  that  the  most  economical  system 
was  secured  when  the  installation  was  proportioned  so 
that  the  annual  cost  of  power  due  to  frictional  resistance 
through  the  heater  amounted  to  28.6%  of  the  annual  in- 
terest and  depreciation  on  the  first  cost  of  the  heater  re- 
gardless of  variations  in  depth  of  heater,  temperature 
rise,  or  .steam  pressure.  They  found  the  most  economi- 
cal velocity  through  ducts  when  the  annual  cost  of  power 
due  to  the  pijie  resistance  was  one-third  the  annual 
allowance  for  interest  and  depreciation,  which  was  noted 
to  be  about  25%  on  the  original  cost  of  installation.  The 
lower  velocities  brought  about  by  these  conditions  re- 
quired the  use  of  larger  fans  to  operate  at  higher  effici- 
ency. Considering  the  entire  heating  and  ventilating 
.system,  the  annual  cost  of  power  was  held  to  be  placed 
practically  at  30%  of  the  total  annual  allowance  for  in- 
terest and  depreciation.  Assuming  that  this  allowance 
was  20%,  as  an  average,  they  found  6%  on  the  first  cost 
as  the  most  economical  yearly  rate  ordinarily  to  lie  al- 
lowed for  power. 

In  the  discussion  the  point  was  raised  as  to  the  effect 
on  this  theory  when  the  exhaust  steam  from  the  fan  en- 
gine was  used  to  heat  the  air  blown  through  the  coils. 
The  authors  admitted  that  in  such  cases  the  cost  of  en- 
gine power  was  often  practically  negligible,  and  '  that 
their  conclusions  would  not  hold  then. 

Under  the  title,  "Ozone  and  Tts  Applications,"  M.  W. 
Franklin,  of  Schenectady,  N.  Y..  gave  an  informal  pre- 
sentation of  facts  in  an  interesting  and  entertaining  way. 
The  speaker  did  not  claim  that  ozone  was  to  supplant 
ventilation,  but  that  there  were  certain  instances  where 
it  was  a  very  valuable  adjunct,  as  where  there  were  cer- 
tain odors  which  ventilation  did  not  satisfactorily  remove, 
or  only  transferred  from  one  vicinity  to  another.  Use 
of  ozonated  air  was  shown  to  oxidize  the  odoriferous  par- 
ticles satisfactorily.  A  number  of  specific  cases  of  work 
of  this  character  were  cited — glue  factories,  paint  work.s, 
rendering  plants,  and  rooms  where  offensive  hunian 
emanations  were  encountered. 


A  New  Valve-Operating  Device 

The  Water-Works  Department  of  the  District  of  Co- 
lumbia has  recently  adopted  for  use  on  all  important 
valves  throughout  its  system,  a  new  hydraulic  valve 
operator,  manufactured  by  the  Self-Operating  Valve  Co., 
of  Washington,  D.  C. 

One  man  can  open  or  close  the  largest  valve  where  this 
machine  is  attached,  and  the  time  required  is  from  three 
to  five  minutes.  Under  the  old  system  of  manual  opera- 
tion, several  men  were  required  to  open  or  close  a  large 
valve  and  the  time  required,  was  from  half  an  hour  to  an 
hour.  Electric  motors  have  been  tried  in  this  .service  and 
found  an  imi^rovement  on  the  manual  operation,  but  in 
most  cases  the  conditions  of  the  service  are  such  as  to 
make  electric  motors  subject  to  short-circiTits  and  gener- 
ally unreliable. 

,  The  hydraulic  operator  shown  in  the  accompanying  cut 
is  simply  a  water  motor  driven  by  water  from  the  main 
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Sectional    Elkvatiox    of   a    New    HYDnAULic-vALVE 
Operator,  Showixq  Reversing-clutcii  Mechanism 

iSelf  Operating  Valve  Co.,  Washington,  D.  C,  manufacturers) 

and  connected,  through  gearing,  to  the  valve  stem.  The 
operating  lever  shown  enables  the  motor  to  be  stopped, 
started  or  reversed  at  will.  ]5y  means  of  a  clutch  the 
device  may  be  allowed  to  get  up  speed  before  it  is  thrown 
into  mesh  with  the  operating  screw,  if  that  is  found  de- 
sirable in  ca.ses  where  the  gate  is  rusted  or  otherwise 
clogged.  A  limit-device  is  arranged  to  stop  the  water- 
supply  to  the  motor  when  the  gate  has  reached  the  end 
of  its  travel  in  opening  or  closing. 

Among  the  advantages  clainu'd  for  this  device  by  the 
makers  are  its  simplicity  and  durability,  its  s]teed  of 
operation,  and  the  fact  that  it  takes  up  no  more  room 
than  the  valve  alone,  and  will  work  e(iiially  well  whether 
submerged  or  not. 

The  device  is  supplied  either  se])arate  from  the  valve, 
in  which  case  it  may  be  easily  and  quickly  attached  to 
any  form  of  gate  valve  already  installed,  or  it  can  be  ob- 
tained attached  to  any  desired  nnike  of  gate  valve,  sup- 
|ilyiiiu'  a  cornj)lct(!  self-operating  valve  ready  for  iiistal- 
lat  Ion. 
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A  Novel  German  Air  Filter 

Hv  Otto  K.  TijArTMANN* 

It  is  v;ell  known  tliat  with  lar^rc  ninl  liij^h-sppcd  elec- 
tric generators,  air  cooiiii','  is  oitcii  resorted  to  in  order 
to  prevent  injury  from  over-licatinj;,  aiii!  to  keep  down 
ratios  of  weight  to  output. 

Since  the  air  in  the  vicinity  of  a  power  plant  is  not 
jnirticiilarly  clean,  much  coal  and  metal  dust  is  often 
blown  into  the  machine  windings,  causing  danger  of 
short-circuits  and  making  the  cleaning  of  the  machine  a 
frequent  necessity. 

In  Europe  hardly  a  power  plant  is  now  erected  without 
being  equipped  with  air  lilters  for  the  cooling  air  of  the 
generators.  These  fdters  generally  consist  of  strong  cloth 
(specially  woven  for  the  purpose)  which  is  stretched 
over  frames  of  wood  or  iron.  These  frames  are  set  in  a 
zigzag  fashion  after  the  manner  usually  adojited  in  air- 
filter  arrangement  to  allow  sufficient  surface  for  the  pas- 


A  slot  for  a  sliding  ilaniper  in  provided  so  that  it  iH 
possible  to  shut  one  section  olT  at  a  time  for  cleaning. 
After  shutting  a  section  off  by  this  damper  the  cover  of 
the  frame  box  is  removed,  when  each  rope  frame  can  he 
withdrawn  and  cleaned. 

It  is  generally  the  practice  to  use  two  sections  &» 
shown  in  Fig.  1,  and  a  spare  set  of  mpe  frames.  Then 
one  .section  has  to  do  all  the  filtering  during  a  miniinum 
time  only — the  interval  required  in  which  to  remove  the 
clogged  frames  and  to  insert  the  clean  oiu-s  in  their  place. 
This  requires  but  a  few  minutes  and  throws  extra  load 
on  the  remaining  frames  for  such  a  short  time  as  to 
be  i)ractically  negligible.  The  air  inlet  is  covered  with  a 
wire-mesh  screen  for  protection,  while  the  air  outlet  or 
outlets  are  generally  connected  together  into  some  sort 
of  chamber  from  which  ducts  are  run  to  desired  points. 

So  far  as  the  writer  knows  this  system  has  been  limited 
to  use  in  power  plants,  and  it  is  not  positively  known 
how   successfully    it   coidd    lie   apjilied     in     heating    and 
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Fig.  1.  Elkvations  of  a  14u,()00-c'lt.ft.  Air 
Filter 

(Bollinger    cotton-rope    type) 

sage  of  the  air  but,  at  best,  are  hard  to  keep  clean  and 
necessitate  duplicate  units  or  use  of  unfiltered  air  during 
cleaning. 

The  former  power  superintendent  of  the  City  of  Char- 
lotteuburg,  Germany,  Mr.  Bollinger,  has  designed  a  new 
type  of  filter  whose  advantages  lie  in  compactness  and 
ease  of  cleaning.  This  filter  consists  of  single  sections 
which  are  now  manufactured  in  three  standard  sizes, 
each  for  100,000,  140,000  and  175,000  cu.ft.  of  air  per 
iir.  These  sections  are  built  up  to  meet  the  capacity  re- 
quired and  to  suit  the  space  available. 

Fig.  1  shows  the  dimensions  for  two  sections  each  of 
140,000  cu.ft.,  and  is  fairly  typical  of  other  capacities, 
except  as  to  size.  The  filtering  elements  are  set  in 
a  housing  of  angles  and  sheet  iron,  comprising  three 
compartments:  (1)  the  air  inlet,  "A";  {'I)  the  frame 
box,  "B",  and  (3)  the  air  outlet,  "C."  In  the  frame 
box  are  placed  20  to  25  frames,  of  small  iron  T-bars; 
each  frame  is  equipped  with  cotton  ropes  strung  very 
close  to  each  other,  giving  but  a  small  air  passage  be- 
tween. Details  of  the  method  of  attaching  these  ropes 
to  the  T-irons  is  shown  in  Fig.  2.  These  frames  are 
put  into  position  so  that  the  spaces  of  the  upper  frame 
between  the  ropes  are  always  vertically  over  the  ropes  of 
the  next  lower  one,  that  is,  staggered  as  shown  in  Fig.  3, 
forcing  the  air  to  change  its  direction  of  flow  repeatedly 
while  passing  through. 

•349  W.  57th  St.,  New  Torlc  City. 
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ventilating  work  where  air  is  filtered  for  breathing. 
However,  the  success  attending  its  operation  in  Europe 
for  power  stations  seems  to  show  that  in  positions  of 
limited  space  this  device  might  also  be  made  to  answer  the 
requirements  of  heating  and  ventilating  installations. 


The  Complexity  of  BuhIupsm  done  by  the  great  German 
electrical  manufacturing  concern,  the  Allgemeine  Elektric- 
itiits  Gesellschaft,  is  shown  in  a  summary  of  the  annual  re- 
port printed  in  the  "A.  E.  G.  Jiiurnal"  for  December.  1912. 
Out  of -the  business  profits,  a  dividend  of  147<  will  be  dis- 
tributed after  setting  aside  3.000,000  M.  as  a  contribution  to 
the  reserve  fund  which  now  is  increased  to  half  the  amount 
of   the    share   capital. 

The  machines  and  transformers  delivered  from  the  Berlin 
factory  numbered  118.205  and  showed  a  horsepower  output 
of  2,529.000.  Among  these  machines  were  large  three-phase 
generators  for  waterpower  units  up  to  15,000  hp.  and  gen- 
erators for  coupling  to  Diesel  motors  up  to  6000  hp.  In  the 
manufacture  of  steam  turbines  the  speed  limit  was  pushed 
up  to  3000  r.p.m.  for  three-phase  sets  under  full  guarantee. 
There  were  312  turbines  put  out  having  an  output  of  735.650 
hp.      The   largest   units   constructed   were   for   20,000    hp. 

The  company  also  makes  or  directly  controls  concerns 
which  make  arc  and  incandescent  lamps,  arc-lamp  carbons, 
mercury-vapor  lamps,  electric  clocks,  workmen's  time  reg- 
isters, electrical  instruments,  tachometers  for  power-driven 
vehicles,  typewriters,  heating  and  cookins  apparatus,  porce- 
lain fittings,  ozone  equipment,  railway  ticket-printing  ma- 
chines, electric  wires  and  cables,  enamel-insulated  wire, 
pneumatic  tires  and  hard-  and  soft-rubber  articles,  pleasure 
and  commercial  automobiles,  motor  boats  and  motors,  air- 
ships and  flying  machines,  rotary  air  compressors,  etc.  The 
company  also  participates  in  the  formation  of  gas  and  elec- 
tric-supply companies  about  Germany.  The  total  number  of 
employees  amounts  to  70,162. 
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The  Oil  Industry  of  California 

The  development  of  the  oil  resources  and  the  oil  in- 
dustry of  California  is  one  of  the  remarkable  features  in 
tlie  mineral  industries  of  the  United  States.  The  oil 
available  in  the  California  field  is  from  30  to  50%  of 
the  total  oil  resources  of  the  country  according  to  the 
estimate  of  the  F.  S.  Geological  Survey,  given  in  Table  I. 

TABLE  I.     OIL  RESOfRCES  OF  THE  UNITED  STATES. 

Million  Barrels 
Oil  Fields  Minimum      Maximum 

Appalactuan 2,000  o.OOO 

Luna-Indiana 1.000  3.000 

niinoU 330  1.000 

Mid-continent -400  1,000 

Gulf 230  1,000 

California 5.000  8..500 

Minor  fields 1.000  5,000 


Total. 


10,000 


24,500 


As  in  the  development  of  other  natural  resources,  there 
has  been  lack  of  system  and  enormous  waste,  and 
although  there  is  a  movement  to  introduce  improved 
methods,  this  is  really  only  the  commencement  of  work 
which  should  have  been  undertaken  and  carried  into  effect 
long  ago.  An  interesting  report  on  the  oil  situation  in 
California  wa.s  made  some  months  ago  to  the  Commercial 
Club  of  San  Francisco  by  a  committee  on  fuel  resources,* 
and  from  thi.s  report  we  have  compiled  the  accompanying 
article. 

Oil  Fields  and  Oil  Prodl-ction 

The  order  of  development  of  the  present  oil  fields  in 
California,  and  their  production  for  the  year  1911  are 
given  ill  Table  11,  but  most  of  the  fields  were  known  and 
experimented  with  for  .several  years  before  the  commer- 
cial development  commenced.  Table  HI  shows  the  esti- 
mated area  and  production,  from  a  table  by  F.  A.  Bell, 
of  the  U.  S.  Geological  Survey,  and  Table  IV  shows  the 
varying  rate  of  daily  i)rodiiction  per  well  in  some  of  the 
fields. 

In  regard  to  the  total  capacity  of  the  oil  fields,  the 
report  states  that  it  is  fashionable  to  talk  of  the  unlimited 
oil  resources  of  California,  but  that  compared  to  the  coal 
resources  of  (Jreat  Britain  they  are  pitifully  small.  With 
an  annual  coal  output  of  25,000,000  tons  and  taking  31/^ 
bbl.  of  oil  equivalent  to  a  ton  of  coal,  the  output  of  the 
latter  would  have  to  be  800  million  barrels  or  ten  times 
the  present  annual  output.  Ten  years  of  such  production 
would  e.xhaust  the  oil  resources  of  California,  while  Great 
Britain  has  coal  resources  estimated  sufficient  for  450 
years  at  the  present  rate  of  production.  Such  a  compari- 
8on  is  considered  sufficient  to  justify  the  demand  for  the 
strictest  conservation  of  California  oil.  The  annual  pro- 
duction of  California  oil  (in  thousands  of  barrels),  has 
been  approximately  as  follows: 


1878 

1880 

188fi 

....  3 
....  41 
. . . .325 

1888 

1890  . ... 
1895 

690 

.307 
.   .1208 

1900 

igo.') 

4,324 

33,427 

1910 

.73,070 

NOTKS   ON    SoMIC    OK    THE    PllINfll-AL    OiL    FlELDH 

Ventch.v — The  first  work  in  developing  the  oil  indus- 
try was  done  by  Josiali  .Stanford  and  his  as.sociates  in 
Ventura  County  in  1861,  their  attention  having  been  at- 
tracted by  the  seepage  of  oil  from  the  exposed  oil-sands 
at  the  foot  of  the  southern  slope  of  Sulphur  Mountain. 
Tunnels  00  to  3000  ft.  long  have  been  driven  into  the 
face  of  the  mountnin  to  intercept  the  oil  strata,  the  flow 
being  by  gravity  to  tanks  near  the  mouths  of  the  tunnels. 

•M  1j.  Rcqua,  Chairman:  P.  W.  Bradley,  Mlnlnit  RtiKlnot-r: 
WalttT  Stadlpr,   acolo»tl»t. 


Some  of  these  are  still  producing  oil  in  a  small  way.  The 
first  oil  well  in  this  field  was  drilled  in  1866,  but  it  was 
not  until  1883  that  the  industry  was  fairly  started.  The 
oil  is  of  superior  quality  for  refining  purposes,  and  at 
that  time  its  use  for  fuel  was  not  thought  of.  The  pro- 
duction also  was  very  limited,  especially  with  the  methods 
of  drilling  then  in  use.  The  development  of  modern 
well-drilling  is  a  matter  of  the  last  decade,  and  is  still 
progressing  in  an  effort  to  meet  problems  that  confront 
the  industry. 

In  1884,  the  necessity  for  a  more  extensive  use  of  Cali- 
fornia oil  was  pressing  upon  the  producers.  With  a  view 
of  creating  an  additional  market  the  Union  Oil  Co.  bor- 
rowed an  old  locomotive  from  the  A.,  T.  &  S.  F.  Ry.,  and 
fitted  it  with  oil-burning  equipment.  After  months  of 
experimental  work,  success  was  reached,  and  this  opened 
a  new  era  in  the  oil  industry.  It  is  said  that  this  was 
the  first  oil-burning  locomotive  in  the  world,  but  we  be- 
lieve it  had  predecessors  in  Russia.  In  1885  a  4-in. 
pipe  line  was  laid  from  the  Ventura  County  oil  fields  to 
the  coast,  and  two  steamers  (each  of  7500  bbl.  capacity) 
vicre  put  in  service  between  Ventura  and  Pacific  coast 
points,  especially  San  Francisco  Bay. 

0R-4NGE  County — The  AVhittier-Fultou  district  did 
not  become  active  until  the  value  of  fuel  oil  had  been 
demonstrated,  but  it  is  now  considered  one  of  the  best 
producing  sections.  Most  of  the  product,  however,  is 
used  locally.  The  Union  Oil  Co.  has  a  pipe  line  of  15,000 
bbl.  daily  capacity  to  tidewater  at  San  Pedro,  and  the 
Standard  Oil  Co.  has  a  6-in.  pipe  line  (20,000  bbl.  ca- 
])acity)  to  its  new  refinery  at  El  Segundo,  near  Redondo 
Beach.  As  a  whole,  the  fields  in  southern  California  are 
not  regarded  as  of  any  such  importance  as  those  of  the 
San  Joaquin  Valley. 

Los  Angeles — This  is  still  an  ini])ortant  factor  and  is 
one  of  the  prime  causes  of  the  growth  of  Los  Angeles, 
having  given  to  that  city  a  supply  of  fuel  at  its  door. 

Kern  River — The  area  is  about  13  sq.mi.,  and  the 
large  production  did  not  begin  until  1901-02.  This  field 
has  been  threatened  seriously  by  water.  The  production 
has  passed  its  maximum,  and  probably  will  diminish  from 
year  to  year.  An  8-in.  pipe  line  to  Point  Richmond  (on 
San  Francisco  Bay)  was  laid  by  the  Standard  Oil  Co.  in 
1904-05;  it  is  280  miles  long,  and  has  a  daily  capacity  of 
15,000  to  20,000  bbl.  The  Associated  Oil  Co.  now  has  a 
parallel  8-in.  line  to  Port  Costa,  on  San  Francisco  Bay. 

CoALiNOA — Shallow  wells  were  drilled  at  first,  but  in 
1906-07  the  Union  Oil  Co.  drilled  two  wells  900  ft.  and 
lioo  ft.  deep,  while  in  1!*07  another  firm  struck  10  ft. 
of  oil-sand  at  a  depth  of  300  to  400  ft.;  this  was  the  first 
strike  of  importance.  Until  the  discovery  of  the  Midway 
field,  the  Coalinga  ranked  as  the  most  imjiortant.  The 
Standard  Oil  Co.  serves  it  by  a  branch  pipe  from  Men- 
fiota,  on  its  Kern  River  pijjc  line,  and  the  Indcpondcnt 
Oil  J'roducers  Agency  has  a  ])ii)('  line  south  to  Port  Har- 
ford. The  Associated  Oil  Co.  lias  a  branch  from  the 
Kern  River  line,  and  also  a  fi-iii.  iiipc  line  fi'oin  Coalinga 
to  MoiitiTcy  Bay. 

McKiTTRirK — The  dcvclopiMcnt  <>(  tiiis  (irld  has 
progressed  rapidly  since  1900.  The  oil  was  traiisjiortcd 
by  rail  until  1908.  when  the  Standard  Oil  Co.  built  an 
8-in.  pipe  line  to  its  main  line  at  Kern.  In  1909,  the 
Producers  Transjiortation  Co.  completed  its  pipe  line  to 
Port  Harford  and,  in  1910.  the  .\.ssocintcd  Oil  Co.  opened 
a  line  to  this  field. 
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Si'NSHT — \'ai'ious  iiLtiMiipts  liMN'c  lu'i'ii  iniidc  lici-c  siiicc 
ISS!),  but  nothing  of  iinportiiiuc  was  ai<(iin])lislu'(l  Ix-- 
I'oro  1902;  the  field  liad  llicn  a  clu'ckorcil  career  mil  11 
IDOS,  when  protluction  incroascd  rapidly. 

Midway — This  was  the  sensation  of  the  years  l!M() 
and  1911,  its  prodiietiou  increasing  from  2,2:i\J)'M)  hhl. 
ill  1909  to  11,148,925  and  21,584,610  hbl.  in  the  later 
years,  respectively.  The  character  of  the  oil  is  largely  re- 
lining  oil,  hut  the  water  conditions  are  the  most  serious 
of  any  (ield,  with  the  possible  excei)tion  of  the  Kern  field. 

Sax'iW  Mai!I.\ — This  field,  on  the  coast,  was  (irst  de- 
veloi)ed  systinnatically  by  the  Western  Union  Oil  Co.  In 
1904  the  llartnell  gusher  was  opened  by  the  Union  Oil 
Co.,  and  this  was  the  largest  producer  in  tlK^  history  of 
the  oil  industry  until  the  striking  (d'  the  Lakeview  gusher 
in  the  Midway  (ield. 

ESTIMATK    OF   EesOUHCES   AND    PRODUCTION 

The  U.  S.  (ieologieal  Survey  estimates  850  sq.nii.  as 
the  total  oil-bearing  area  of  California.  Other  estimates 
are  700  and  560  sq.mi.  The  oil-producing  area  is  con- 
lined  entirely  to  the  district  south  of  Coalinga,  and  for 
much  of  the  territory  north  of  that  point  geologists  otfer 
little  hope  of  futnre  production.  Recent  developments 
on  Belridge  and  Lo.st  Hills  have  in  a  measure  closed  the 
gap  between  Coalinga  and  McKittrick,  and  it  is  possible 
that  oil  may  be  discovered  over  a  majority  of  the  inter- 
vening territory.  But  mnch  of  this  may  he  at  depths  too 
great  for  profitable  production  at  present  prices  and,  in 
fact,  there  arc  large  areas  fairly  well  known  to  be  under- 
laid with  oil  which  cannot  be  commercially  profitable 
until  the  oil  reaches  a  price  of  about  $1  per  bbl.  at  the 
well.  Indications  point  to  the  area  between  Coalinga 
and  Bakersfield  as  being  by  far  the  most  important  oil 
territory  of  the  state. 

Estimates  of  production  are  based  upon  the  hypothesis 
that  a  foot  of  oil  sand  over  one  acre  will  produce  a  given 
number  of  barrels — generally  assumed  as  approximately  500 
bbl.  per  acre-foot  of  oil  sand.  This  is  a  fairly  conservative 
assumption,  based  upon  the  voids  in  sand,  and  is  an  estimate 
of  the  extraction  of  a  small  part  of  the  contents.  It  has  been 
proved  beyond  question  that  oil  sands  vary  in  saturation  in 
the  same  well  (when  separated  in  some  instances  by  but  two 
or  three  feet  of  intervening  impervious  formation)  from  noth- 
ing to  probably  complete  saturation.  The  factor  of  extrac- 
tion assumed,  however,  is  so  small  that  it  allows  for  such 
variation,  and  while  we  may  have  100  ft.  of  oil  sand,  of  which 
but  25  ft.  may  be  productive,  the  saturation  of  that  25  ft. 
may  be  so  great  as  to  give  a  production  equivalent  to  500 
bbl.  per  acre-foot  over  the  entire  100  ft.  This  is  the  first 
great  assumption  in  calculating  the  probable  production  of 
California  oil   fields. 

To  maintain  the  present  production  of  78,000,000  bbl.  per 
annum,  it  will  probably  be  necessary  to  bring  in  annually 
new  wells  of  a  capacity  of  15,000,000  or  16,000,000  bbl.  at 
least.  This  is  based  upon  a  20%  decrease  in  the  annual  pro- 
duction, which  must  be  supplied  by  new  wells  to  take  the 
place  of  the  decreased  production  of  old  wells.  The  figure  is 
an  arbitrary  one,  probably  not  exact,  but  it  is  believed  to  be 
fairly  within  reason.  If  the  average  new  well  produced  40,- 
000  bbl.  per  annum,  or  150  bbl.  per  day,  it  will  take  approxi- 
mately 400  wells  drilled  annually  to  maintain  present  produc- 
tion. The  figure  given  of  150  bbl.  per  day  is  an  extremely 
liberal   one. 

If  we  assume  the  average  coat  per  well  at  $20,000,  it  will 
require  annually  the  investment  of  $8,000,000  to  drill  the  400 
wells  necessary  to  maintain  production;  or,  stating  it  another 
way,  a  charge  of  lie.  per  bbl.  of  oil  produced  will  be  neces- 
sary to  offset  decline  due  to  diminished  production  per  well. 
If  we  assume  $40,000  as  the  cost  per  well,  a  figure  that  will 
ultimately  be  reached,  this  charge  becomes  22c.  based  on 
present   production. 

COST  OF  PRODUCTION 

It  is  becoming  more  and  more  apparent  that  past  esti- 
mates  on    the    part   of   oil    producers   of  California   as    to    the 


ciiHt  iif  proiliiilldii  have  not  bii'ii  HUlIlclently  hlKli-  Intir..Hl 
on  cupltiil,  iiiiiortl/atloii  of  eupltiil.  coHt  per  barrel  for  drill* 
\UK  to  iiuilntulii  productlfin,  di'preclutlon  of  Hurfuci*  etiulp- 
meiit,  hiivi-  In  iniiiiy  i-riHeH  not  enliTvd  Into  the  ciileuliitlonii 
In  IlKUrliiK  coHt  of  production.  The  IlKureH  herewith  for  a 
propiM'ty  of  n  depth  of  approximately  2G00  ft.  will  Klve  a 
fair    idea    of    a<'lujil    cohI    of    o|ieratlon: 
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CuHi  of  tlnlliiiK  to  muinlain  production 

.■\iiic,riijuti..ii  luiid 


Total  cost  per  borrcl 10.3001 

Thc.se  cost  flKures  vary  and  are  leas  for  properties  with 
shallow  wells,  and  alHO  lesH  for  properlleH  Huch  an  Home  In 
the  Midway  field,  where  the  production  per  well  Is  InrKe.  Tak- 
ing the  state  as  a  whole,  however,  and  for  territory  of  thl» 
depth,  the  figures  are  believed  to  be  fairly  representative. 
In  addition  to  this,  there  arc  unquestionably  larKC  areas  In 
California  where  the  cost  of  production,  due  to  various 
causes  (principally  to  Increased  depth  or  heavy-gravity  oil) 
will  cause  production  to  be  more  expensive  than  herewith 
indicated.  There  is  undoubtedly  territory  that  will,  at  some 
future  time,  produce  oil  where  the  actual  cost  of  production 
will  approximate  50c.  to  75c.,  and  possibly  in  excess  of  $1 
a  barrel.  In  order  that  satisfactory  profit  may  be  realized, 
and  by  satisfactory  profit  is  meant  a  profit  commensurate 
with  the  hazards  of  the  business.  It  Is  quite  evident  that 
prices  for  oil  must  be  materially  In  excess  of  those  now  ob- 
taining. 

CoNsi:iiVATi()N   OF  Till-:   Oil    RKsocitcics 

The  report  nieiitioiied  states  that  the  factors  menacing 
the  California  oil  resources  may  be  summarized  as  fol- 
lows, in  the  order  of  their  importance:  1,  influ.x  of  water 
to  the  oil  formation;  2,  competitive  drilling;  3,  unsatis- 
factory control  of  production,  permitting  an  unneces- 
sarily large  production,  with  consequent  loss  througli 
evaporation  and  seepage;  4,  undeteriniiied  disposition  of 
government  lands. 

1.  Water — Within  the  past  few  years  the  entrance  of 
water  into  the  oil  fields  has  assumed  a  .somewhat  alarm- 
ing aspect  in  some  of  the  fields,  and  if  the  life  of  any 
field  is  cut  short  it  will  be  due  probably  to  this  cause 
rather  than  to  exhaustion  of  the  oil.  This  water  (upon 
which  the  oil  may  have  been  floating)  may  be  an  indica- 
tion of  the  exhaustion  of  the  oil,  or  it  may  come  from 
other  causes.  Whether  water  necessarily  accompanies  oil 
is  a  debatable  question,  but  it  occurs  in  all  the  Cali- 
fornia field.s,  and  the  cementing  of  the  well  to  exclude 
water  is  a  difficult  problem.  In  mo-st  cases  the  water  can 
be  controlled  in  this  way,  but  it  is  not  being  done  effec- 
tively. The  remedy  proposed  in  the  report  is  to  levy  a 
seecial  tax  in  each  field,  the  money  to  be  expended  in  that 
field  under  the  direction  of  the  State  Mining  Bureau  in 
properly  shutting  off  the  water.  All  estimates  of  life 
and  production  of  the  oil  fields  may  be  nullified  by  the 
inflow  of  water,  although  some  operators  consider  that 
the  oil  is  simply  driven  to  other  parts  of  the  field  and  is 
eventually  recovered  from  wells  at  its  edge. 

Top  water  overlies  the  oil  sands,  and  can  be  excluded 
by  proper  cementing  of  the  wells.  Bottom  water  under- 
lies the  oil  sands,  and  if  it  is  in  the  same  stratum  as  the 
sands  (and  has  the  oil  floating  upon  it)  it  cannot  be  pre- 
vented, as  the  exhaustion  of  the  oil  permits  the  water  to 
rise  and  gradually  drown  finst  the  deeper  wells  and  then 
the  shallower  wells,  until  the  field  is  flooded.  If  it  is  in 
strata  underlying  the  oil  sands,  it  can  be  kept  out  by  not 
drilling  into  these  strata,  or  by  promptly  and  effectively 
plugging  wells  which  do  penetrate  them.  Intermediate 
water  is  inclosed  in  the  formation  and  lies  between  an 
upper  and  lower  stratum  of  oil-bearing  sand.     Trouble 


256 


E  X  G  I  X  E  E  E  I  X  G 

TABLE  11.     OIL  FIELDS  OF  CALIFORNIA 


NEWS 


A'ol.  69,  No.  6 


Field 

Ventijra  Coiinty  (coast) 

Orange  County  (Whittier  dist  I 

Lo8  Angeles  City  (coast) 

Coalings  (valley) 

Kern  River  (valley) 

Salt  Lake  (coast) 

McKittrick  (valley) 

Santa  Maria  (coast) . .  

Sun-wt  (valley) 

Midway  (valley) 

TABLE  III.     ESTIMATED  AREA.  PRODUCTION  AND  FITURE  SUP- 
PLY OF  CALIFORNIA  OIL  FIELDS. 

Production    Remaining 

ndds  Area    to  Jan.  1.  '12     supply 

acres     million  bbl.   million  bbl. 

t  1027 


Production 

in  1911 

Development 

(1000  bbl.) 

1864 

459 

late  '"Os 

1.154 

1S92 

437 

1897 

17,830 

1899 

12.161 

1902 

1900 

5.373 

1901 

6.228 

1903 

1909 

20.967 

Coalinga 

Lost  HilU  and  Belridge. 

McKittrick 

Midway-Sunset 


Riv 

Santa  Barbara ;  ■  i  ■  ■ 

Whittier  (Orange  Co.)   mod    all  east  of  Los 

Angeles 

.Salt  Lake  and  all  west  of  Los  Angeles 
Miscellaneous  (incl.  Ventura) 


30.000 
4.000 
2.400 

40.000 
rt.OOO 
6.800 

5.000 
2.000 
3.000 


100 
1440 
446 


99.200 


462 


3793 


Total 

TABLE  rv.     VARIATIONS  IN  FLOW  OF  OIL  WELLS  IN  CALIFORNIA 
(Bbl.  per  well  per  da.v). 
1903  1905  1907 


Oil  Fields 

Kcm  River 

(Toalinga ...  - 
McKittrick. 

.Sunset 

.Midway 

SkDta  Maria 


63 
124 
79 


40 
99 
102 


1909 
32 


116 


1911 
24 
158 
84 


from  it  can  be  minimized  by  drilling  only  the  upper 
stratum  first,  and  after  its  exhaustion,  drilling  the  lower 
."itratum,  allowing  the  intermediate  water  to  flood  »the 
upper  one  and  po.<sibly  carry  the  une.xtracted  oil  to  a 
higher  level  so  that  it  may  be  recovered.  Edge  water  is 
that  on  the  edge  of  the  oil  field,  along  the  strike  of  the 
formation,  and  its  inflow  is  not  preventable. 

2.  Competitive  Duillixg — The  existing  method  of 
drilling  wells  along  the  property  linos  makes  it  hopeless  to 
.secure  any  united  curtailment  of  production,  since  ad- 
jacent companies  are  forced  to  continue  production,  for 
if  either  one  stopj)e(l,  the  wells  of  the  other  would  draw 
oil  from  the  former's  property.  The  report  states  that 
line  drilling  is  done  to  get  oil  from  adjacent  property. 
If  one  company  drills  in  a  corner  i)f  four  adjoining  prop- 
erties, each  of  the  other  three  must  drill  a  well  or  lo.se  a 
certain  quantity  of  its  oil.  The  remedy  suggested  is  to 
induce  or  compel  the  companies  to  drill  from  the  center 
of  the  property  outward.  This  would  be  economical  in 
keeping  the  wells  as  near  as  i)08sible  to  tlu;  power  plant, 
and  when  the  price  of  oil  is  low  the  i)roduction  could  be 
reduced  without  fear  of  having  the  proj)erty  draiiicil  liy 
the  wells  of  an  arljnccnt  company. 

3.  CovTHOi,  OK  Piioi)i;(Ti()N — The  miirketing  oT  uil, 
and  especially  fuel  oil,  must  usually  be  done  by  a  few 
large  companies,  according  to  the  re[)ort.  Under  th(! 
practice  of  contracting  the  oil  for  a  period  of  years  it  is 
almost  impossible  for  small  concerns  to  enter  the  mar- 
keting field,  and  consumers  will  not  jeopardize  their  busi- 
nesit  by  contracting  with  these  small  concerns.  The  busi- 
ness necessitates  a  large  expenditure  for  i)ipe  lines,  dis- 
tributing stations  anri  ships,  so  that  it  is  impossible  for 
the  small  producer  to  market  his  oil  himself.  The  law 
dfies  not  jH-rmit  of  pisiling  Hgreemeiits.  but  the  report 
suggests  that  the  large  marketing  companies  should  bo 
[xTmitted  to  make  agreements  and  price  regulations  (sub- 
ject to  government  MU|K'rvision ),  so  that  production  may 
be  controlled. 

4.  DiHi'OHiTioN  op  OovEri.NMF.VT  TiANi) — The  Fnited 
States  government  has  in  Cnlifornia  a  larnc  amount  of 


oil-beariug  land  that  is  withdrawn  from  entry,  and  this 
is  a  desirable  situation  since  there  is  no  present  market 
for  the  oil  in  this  teritory.  The  method  of  disposing  of 
the  lands  has  yet  to  be  worked  out,  but  indications  point 
to  a  leasing  system.  The  report  states  that  this  should  be 
as  free  from  goTernment  control  as  possible,  although  the 
government  might  exercise  police  powers  as  to  shutting 
off  water  from  the  wells  and  also  require  a  standard  sys- 
tem of  accounting.  It  would  be  very  unwise  to  place  all 
of  this  land  on  the  market  at  one  time. 

Swimming  Pool  in  the    New    Gymna- 
sium of  the  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y.* 

The  Class  of  '87  of  the  Rensselaer  Polytechnic  Insti- 
tute gave,  last  year,  $150,000  to  the  Trustees  of  the  Insti- 
tute for  the  construction  of  a  new  gymnasium.  This  has 
just  been  finished.  It  contains  rooms  for  general  gym- 
nastic exercise,  basketball,  indoor  baseball  practice,  wrest- 
ling and  fencing,  a  squash  court,  four  bowling  alleys, 
shower  baths,  and  a  room  with  800  lockers.  It  contains 
also  a  carefully  designed  and  constructed  swimming  pool. 
As  such  pools  quite  often  leak,  sometimes  to  such  an  ex- 
tent that  they  have  to  be  relined  and  made  smaller,  a 
description  of  this  one,  which  represents  the  best  modern 
practice,  should  be  of  interest. 

The  pool  is  placed  in  the  basement  of  the  gymnasium 
in  a  room  97  ft.  long.  40  ft.  wide,  and  18  ft.  6  in.  hJLih. 
There  is  a  gallery,  hung  from  the  ceiling,  around  the  four 
sides  of  the  room.  The  siilc  walls  are  covered  with  white 
tile,  ;5x6  in.  in  size,  rrmii  the  floor  to  the  under  side  of  the 
white  marble  slabs  which  form  the  floor  of  the  gallery. 
The  floor  around  the  pool  is  of  terrazzo.  The  room  is 
well  lighted  by  windows  opening  on  two  sides  on  the 
gallery  floor  level ;  it  is  also  lighted  by  electricity. 

The  pool  is  75  ft.  long  and  1^0  ft.  wide  with  a  depth  of 
8  ft.  at  one  end  and  4  ft.  at  the  other.  It  is  tiled  on  the 
bottom  and  sides  including  the  .scum  gutters,  with  %  in. 
square  white  ceramic  tile  laid  in  cement. 

The  pool  was  constructed  as  follows:  A  bed  of  clean 
ashes,  12  in.  thick,  was  ])laced  on  the  clay  foundation.  On 
this  was  placed  a  layer  of  concrete  4  in.  thick.  Above  this 
came  a  waterproofing  course  consisting  of  a  heavy  liquid 
asphalt  into  which,  while  hot,  a  layer  of  tarred  felt, 
weighing  15  lb.  per  100  sq.ft.,  was  imbedded.  This  was 
followed  by  alternating  layers  of  felt  and  asphalt  until 
five  layers  of  felt  and  six  mopjiings  of  asphalt  were 
applied.  All  the  felt  was  bedded  into  the  asphalt  while 
the  latter  was  hot.  nnd  rncli  layer  of  felt  was  completely 
covered  by  asphalt.  .\  !»  il  of  concrete,  12  in.  thick,  rein- 
forced with  galvanized,  wire  cloth,  was  liiid  on  Ihe  felt. 
The  wire  was  No.  3  of  3x3-in.  mesh  and  the  sheets  of  wire 
were  turned  over  and  locked  to  each  other  over  the  entire 
bed  of  the  pool.  Near  the  sides  of  this  12  in.  bed  of  con- 
crete twisted  steel  bars  10  ft.  long  of  '/j  •"•  square  cross 
section,  spaced  12  in.  c.  to  c.,  were  imbedded.  Seven  feet 
of  the  length  of  these  bars  was  imbedded  in  the  12-in. 
course  and  the  bars  were  turned  np  so  that  3  ft.  of  their 
length  was  in  concrete  side  wiills,  wliich  were  curried  up 
from  the  12-in.  bed.     This  was  done  nil  nround  the  pool 

♦Kioni    liifnrr?mtloti    fiirnlnhcd    by   th.'   nichlli-rln. 
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iiiiil  !it  the  I'mir  coniors  those  bars  wore  curved  in  basket 
f(inii.  The  bars  hohl  the  bed  and  side  walls  together  and 
iriiiterially  help  to  form  a  tight  pool.  The  top  of  this 
l)i'd  and  the  side  walls  were  tlion  povered  with  heavy 
li(liii(l  asphalt  and  five  layers  of  felt  and  moppings  of 
asphalt  were  applied  as  described  above  for  the  water- 
proofing beneath.  An  additional  layer  of  felt  and  asphalt 
was  applied  at  all  angles  of  the  ])nol. 

The  sides  of  the  pool  were  then  lined  with  a  brick  wall 
8  in.  thick  and  the  bottom  was  covered  with  a  layer  of 
concrete  4  in.  thick  which  closely  titted  against  the  wall. 
.Ml  interstices  between  the  brick  wall  and  the  waterproof- 
ing behind  it  were  filled  with  grout.  This  is  inijiortant. 
No  interstices  should  be  left  to  e.xert  pressure  behind  the 
lining  of  the  pool  when  the  water  is  drawn  off.  A  pool 
constructed  in  New  York  some  years  ago  had  the  slabs  of 
marble  lining  it  thrown  out  by  the  water  pressure  behind 
thorn  when  the  water  was  let  out  of  the  pool.  Water  in 
interstices   behind   the   lining  cannot   escape   as   quickly 


the  pool  near  the  shallow  end.  A  12-in.  cast-iron  cir- 
culating pi[)e  extends  from  the  deep  end  of  the  pool  near 
the  bottom  to  the  machinery  room.  This  acts  as  a  sump 
for  an  electric  pumj)  wliich  forces  the  water  through  the 
I'.eater  and  filters  back  to  the  pool. 

Any  water  on  the  terrazzo  floor  surrounding  the  pool 
is  drained  away  from  the  scum  gutters  to  strainers  con- 
nected with  pipes  which  carry  it  to  the  scum  gutter 
drainage  system  independently  of  the  scum  gutters.  This 
keeps  any  dirty  water  on  the  floor  from  being  8wei)t  into 
the  pool. 

Eight  shower  baths  and  a  steam  room  are  placed  at 
one  end  of  the  room  containing  the  pool. 

The  pool'has  boon  kept  full  of  water  for  about  a  month 
and  no  leakage  has  resulted. 

Messrs.  Lawlor  &  liaase,  (!i)  Wall  St.,  New  York  City, 
are  the  architects  of  the  building.  The  steam  heating 
and  filter  systems  were  designed  by  Prof.  Arthur  ^I. 
Greene,  and  the  electrical  equipment  by  Dr.  W.  L.  Hobb, 
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as  the  water  in  the  pool  and  pressure  behind  the  lining 
under  considerable  head  may  result. 

The  bottom  and  sides  of  the  pool  were  then  lined  with 
•l4-in.  square  white  ceramic  tile  laid  in  cement  mortar. 

The  scum  gutter,  shown  in  section  in  the  figure,  e.xtends 
all  the  way  around  the  pool.  It  carries  off  any  scum  and 
also  any  e.xcess  of  water  in  the  pool.  It  is  drained  by 
twelve  3-in.  pipes  at  equal  intervals  around  the  pool. 
The  ends  of  these  pipes  are  covered  with  strainers  in  the 
bottom  of  the  gutter.  There  is  also  a  4-in.  overflow  pipe 
at  one  end  of  the  pool,  with  a  strainer  placed  about  Vo  in. 
above  the  bottom  of  the  gutter.  Cleanouts  are  provided 
for  all  these  overflows. 

Provision  is  made  for  draining  any  water  which  may 
percolate  through  the  upper  layer  of  waterproofing  under 
the  bottom  of  the  pool  by  means  of  a  4-in.  pipe  which 
leads  to  a  waterproofed  manhole  outside  the  pool  in  the 
machinery  room.  A  float  is  provided  to  indicate  the 
presence  of  water  in  this  manhole.  Such  water  may  then 
be  pumped  out.  The  object  is  to  prevent  upward  water 
pressure  under  the  bottom  when  the  pool  is  empty. 

The  water  is  filtered  by  mechanical  filters  before  it 
eaters  the  pool.  It  passes  from  a  heater,  where  the  tem- 
perature is  automatically  kept  constant  to  the  filters  and 
thence  to  the  pool.  Two  inch  brass  pipes  carry  it  from 
the  heater  to  two  points  of  discharge ;  one  on  each  side  of 


both  of  the  Institute  faculty.  Dr.  D.  A.  Sargent  of  Har- 
vard University  was  consulted  during  the  preparation  of 
the  plans,  and  additions  to  the  equipment  have  been  made 
by  Mr.  P.  B.  Samson,  who  was  appointed  Professor  of 
Physical  Training  during  the  construction. 


Gas-pressure  Regulations  have  been  fixed  for  the  Boroughs 

of  Brooklyn  and  Queens,  New  Yorlt  City,  by  the  PubUc  Ser- 
vice Commission  for  the  First  District  of  the  state.  One 
ward  embracing  Coney  Island,  the  famous  amusement  resort, 
is  not  covered,  action  being  postponed  here  until  the  summer 
conditions  can  be  studied.  The  orders  adopted  here  are  sim- 
ilar in  form  and  substance  to  those  adopted  for  Boroughs  of 
Manhattan,  Bronx  and  Richmond,  after  a  study  of  the  gas- 
supply  service  there  (see  "Engineering  Xews,"  Oct.  31,  1912). 
It  is  provided  that  the  companies  shall  install  by  Aug.  1. 
1913.  recording  pressure  gages  so  located  that  no  consumer 
shall  be  more  than  3S00  ft.  distant  from  one.  and  that  there 
shall  be  at  least  one  in  each  square  mile.  After  Dec  1.  1913. 
the  companies  must  maintain  a  minimum  pressure  of  2-in. 
water  column  on  two  consecutive  days  except  in  certain 
wards,  and  except  where  the  service  comes  from  a  main  lo- 
cated previous  to  the  date  of  the  order  in  an  ungraded  street 
or  in  a  street  not  opened  by  the  city,  in  which  case  a  mini- 
mum pressure  of  1%  in.  Is  allowed  until  Dec.  1,  1915.  The 
maximum  pressure  for  this  territory  is  6  in.  on  two  con- 
secutive days.  The  maximum  daily  pressure  variations  are 
fixed  for  after  Dec.  1,  1913,  at  3-in.  water  column  on  two  con- 
secutive days,  IVz  in.  after  Dec.  1,  1914,  and  2  in.  after  Dec. 
1,  1915.  The  maximum  momentary  pressure  variation  must, 
not  exceed  0.8  in.  after  Sept.  1,  1915.  and  the  maximum  pul- 
sating pressure  variation  for  after  Nov.  1,  1913,  is  fixed  at 
the  same  value,  and  reduced  to  0.5  in.   for  after  May  1.   1914.. 
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Joint  Committee  on  Concrete  and 

Reinforced  Concrete;  Abstract 

of  Second  Report 

On  June  IT,  I'JU-l,  delegates  or  special  committees  on 
concrete  from  four  technical  societies  met  and  formed  the 
Joint  Committee  on  Concrete  and  Keinforced  Concrete, 
Tv-ith  the  object  of  studying  and  reporting  upon  the  mak- 
ing and  use  of  concrete,  especially  reinforced  concrete. 
The  societies  thus  cooperating  were:  the  American  Soci- 
ety of  Civil  Engineers,  American  Society  for  Testing 
Materials,  American  Eailway  Engineering  and  Mainte- 
nance-of-Way  Association,  and  Association  of  American 
Portland  Cement  Manufacturers.  In  1909  the  Joint 
Committee  rendered  a  report.  Critical  discussion  of  this 
report  followed.  For  the  past  two  years  the  Joint  Com- 
mittee has  been  considering  changes  in  the  report,  and 
on  Xov.  20,  1912,  the  revised  or  second  report  was 
adopted  by  the  committee.  The  first  public  presenta- 
tion of  the  new  report  was  made  to  the  American  Society 
of  Civil  Engineers  on  Jan.  15,  1913. 

The  report  comprises: 

a.  An  account  of  the  Joint  Committee's  work. 

b.  A  historical  review  of  cement  and  concrete. 

c.  Technical  discussion  of  concrete  and  its  use. 

d.  Kecommendect*  working  stresses. 

e.  The  cement  specifications  of  the  American  Society 

for  Testing  Materials. 

f.  The   steel   specifications   of   the   American    Eailway 

Engineering  Association. 

g.  Formulas  for  designing  reinforced-concrete   beams 

and  columns,  based  on  straight-line  stress-distri- 
bution, and  identical  with  what  all  modern  text- 
books on  the  suljject  give. 
Below  we  reproduce  about  one-third  of  the  full  report; 
we  omit  a,  b,  e  and  f,  and  give  extracts  only  of  c;  d  is 
given  nearly  in  full,  and  g  in  full. 

In  reporting  the  meeting  of  the  American  Society  of 
Civil  Engineers  (p.  182,  issue  of  Jan.  23,  1913)  we 
enumerated  the  chief  points  in  which  the  second  report 
of  the  Joint  Committee  differs  from  the  first  report.  The 
changes  are  numerous,  but  none  of  them  appear  to  be 
radical. 

since  the  appearance  of  the  first  Proffress  Report,  In  1909, 
many  experiments  have  been  conducted  by  some  of  the  tech- 
nical Iniitltutlons  and  by  private  and  corporate  Interests,  and 
throuKh  IheHc  and  throuRh  longer  experience  In  construction 
by  It*  memberB  and  olher».  the  Committee  Is  now  able  to 
make  some  perfecting  modifications  of  Its  former  report  and 
to  add  some  entirely  new  material. 

While  the  report  deals  with  every  kind  of  stress  to  which 
concrete  Is  subjected,  and  Includes  all  ordinary  conditions  of 
proportioning  and  handling.  It  does  not  go  Into  all  types  of 
conitrurtlon  or  all  the  applications  to  which  concrete  and 
reinforced   concrete    may   be   put. 

Thin  report  la  what  the  word  Implies,  and  nothing  more: 
It  Is  nut  a  "specincatlon,"  but  may  be  used  as  a  basis  for 
■pecincutlons. 

REHPONHIBILITY   AND   8UPERVI.SION 

The  design  of  reinforced-concrete  structurcK  should  re- 
ceive at  least  the  same  careful  consideration  as  those  of 
■teel.  and  only  engineers  with  sudlclent  experience  and  good 
judgment   should    be    Intrusted    with    such    work. 

The  computations  should  Include  all  minor  details,  which 
•re  sometimes  of  the  utmost  Importance.  The  design  should 
show  clearly  the  sixo  and  position  of  the  reinforcement,  and 
•hould  provide  for  proper  connections  between  the  com- 
ponent parts,  so  that  they  cannot  be  displaced.  As  the  con- 
nections between  relnf orced-concreto  members  are  frequent- 
ly B  source  of  weakness,  the  deslKn  should  Includo  a  detailed 


study  of  such  connections,  accompanied  by  computations  to 
prove    their    strength. 

The  construction  of  buildings  in  large  cities  is  regulated 
by  ordinances  or  building  laws,  and  the  work  is  inspected  by 
municipal  authorities.  For  reinforced-concrete  work,  how- 
ever, the  limited  supervision  which  municipal  inspectors  are 
able  to  give  is  not  sufficient.  Therefore,  means  for  more 
adequate  supervision  and  inspection  should  be  provided. 
The  engineer  who  prepares  the  design  and  specifications 
should  have  the  supervision  of  the  execution   of  the  work. 

The  Committee  recommends  the  following  rules  for 
structures  of  reinforced  concrete  for  the  purpose  of  fixing 
the  responsibility  and  providing  for  adequate  supervision 
during  construction: 

(a)  Before  work  is  commenced,  complete  plans  shall  be 
prepared,  accompanied  by  specifications,  stress  computations 
and  descriptions  showing  the  general  arrangement  and  all 
details.  The  plans  shall  show  the  size,  length,  dimensions 
for  points  oi  bending,  and  exact  position  of  all  reinforcement, 
including  stirrups,  ties,  hooping  and  splicing.  The  compu- 
tations shall  give  the  loads  assumed  separately,  such  as  dead 
and    live    loads,    wind    and    impact,    if   any,    and    the    resulting 

(b)  The  specifications  shall  state  the  qualities  of  the  ma- 
terials to  be  used  for  making  the  concrete,  and  the  manner 
in  which  they  are   to   be  proportioned. 

(c)  The  strength  which  the  concrete  is  expected  to  at- 
tain after  a  definite  period  shall  be  stated  in  the  specifica- 
tions. 

(d)  The  drawings  and  specifications  shall  be  signed  by 
the   engineer   and    the    contractor. 

(e)  Plans  and  specifications  for  all  public  structures 
should  be  approved  by  a  legally  authorized  State  or  City 
official,  and  copies  of  such  plans  and  specifications  placed  on 
file   in   his   office. 

(f)  The  approval  of  plans  and  specifications  by  other 
authorities  shall  not  relieve  the  engineer  or  the  contractor  of 
responsibility. 

(g)  Inspection  during  construction  shall  be  made  by 
competent  inspectors  employed  by  and  under  the  supervision 
of  the  engineer,  and  shall  cover  the  following:  1.  The  ma- 
terials. 2.  The  correct  construction  and  erection  of  the 
forms  and  the  supports.  3.  The  sizes,  shapes  and  arrange- 
ment of  the  reinforcement.  4.  The  proportioning,  mixing 
and  placing  of  the  concrete.  5.  The  strength  of  the  con- 
crete, by  tests  of  standard  testpieces  made  on  the  work. 
6.  Whether  the  concrete  is  sufficiently  hardened  before  the 
forms  and  supports  are  removed.  7.  Prevention  of  injury 
to  any  part  of  the  structure  by  and  after  the  removal  of  the 
forms.  S.  Comparison  of  dimensions  of  all  parts  of  the 
finished  structure  with  the  plans. 

(h)  Load  tests  on  portions  of  the  finished  structure  shall 
be  made  where  there  is  reasonable  suspicion  that  the  work 
h.as  not  been  properly  performed,  or  that,  through  influences 
of  some  kind,  the  strength  has  been  impaired.  T.,oading  shall 
be  carried  to  such  a  point  thjit  one  and  three-quarters  times 
the  calculated  working  stresses  in  critical  parts  are  reached, 
and  such  loads  shall  cause  no  injurious  permanent  deforma- 
tions. Load  tests  shall  not  be  made  until  after  60  days  of 
hardening. 

DESTRUCTIVE    .\GENCIES 

(a)  CorroHlon  of  Metal  Reinforcement — Tests  and  exper- 
ience Indicate  that  steel  sufficiently  embedded  in  good  con- 
crete Is  well  protected  against  corrosion,  no  matter  whether 
located  above  or  below  water  level.  It  is  recommended  that 
such  protection  be  not  less  than  1  in.  in  thickness.  If  the 
concrete  is  porous,  so  as  to  be  readily  permeable  by  water,  as 
when  the  concrete  is  laid  with  a  very  dry  consistency,  the 
metal  may  corrode  on  account  of  the  presence  of  moisture 
and   air. 

(b)  Electrolysis — The  most  recent  experimental  data 
available  on  this  subject  seem  to  show  that  while  reinforced- 
concrete  structures  may,  under  certain  conditions,  be  In- 
jured by  the  flow  of  electric  current  in  either  direction  be- 
tween the  reinforcing  material  and  the  concrete,  such  Injury 
Is  generally  to  be  expected  only  where  voltages  are  con- 
siderably higher  than  those  which  usually  occur  In  concrete 
structures  In  practice.  If  the  iron  be  positive,  trouble  may 
manifest  Itself  by  corrosion  of  the  Iron  accompanied  by 
cracking  of  the  concrete,  and,  if  the  iron  be  negative,  there 
may  be  a  softening  of  the  concrete  near  the  surface  of  the 
Iron,  resulting  In  a  destruction  of  the  bond.  The  former  or 
anode  effect  decreases  much  more  rapidly  than  the  voltage, 
and  almost  If  not  quite  disappears  at  voltages  that  are  most 
likely  to  be  encountered  In  practice.  The  cathode  effect,  on 
the  other  hand,  takes  place  even  on  very  low  voltages,  and 
Is  therefore  more  Important  from  a  practical  standpoint  than 
that   of  the  anode. 

Structures  containing  salt  or  calcium  chloride,  even  In 
very  small  quantltltes,  are  very  much  more  susceptible  to  the 
effects  of  electric  currents  than  normal  concrete,  both  the 
anode  and  cathode  effects  progressing  much  more  rapidly  In 
the   presence   of  chlorine. 

There  Is  great  weight  of  evidence  to  show  that  normal 
reinforced-concrete  structures  free  from  salt  are  in  very  lit- 
tle danger  under  most  practical  conditions,  while  non-rein- 
forced concrete  structures  are  practically  Immune  from  elec- 
trolysis  troubles. 

The  results  of  experiments  now  In  progress  may  yield 
more   conclusive   Information   on   this   subject 
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(i)  S.-n  \Vii<«T— The  ilata  availalilo  <nii<MiiiliiK  tli.'  i-IT.-ct 
of  si'a  wutii-  DM  foiicieti'  or  reinforced  cDiu-ri'ti-  arc-  llmlU-il 
and  Inconclusive.  To  effect  the  best  resistance  to  sea  water, 
the  concrete  must  be  proportioned,  mixed  and  placed  so  as  to 
prevent  the  penetration  of  sea  water  Into  the  mass  or 
through  the  Joints.  The  concrete  should  be  kept  from  ex- 
posure to  sea  water  until  it  is  thoroughly  hard  and  Imper- 
vious. 

(d)  AclilM — Concrete  of  first-class  quality,  thoroutchly 
hardened,  is  affected  appreciably  only  by  strong  acids  which 
seriously   Injure   other   materials. 

(e)  OIlH — When  concrete  is  properly  made  and  the  sur- 
face is  carefully  finished  and  hardened,  it  resists  the  action 
of  such  mineral  oils  as  petroleum  and  ordinary  engine  oils. 
Oils  which  contain  fatty  acids  produce  injurious  effects, 
forming  compounds  with  the  lime  which  result  in  a  dis- 
integration  of   the   concrete   in    contact   with    them. 

(f)  AlkalleH — The  action  of  alkalies  on  concrete  is  prob- 
lematical. In  the  reclamation  of  arid  land,  where  the  soil  is 
heavily  charged  with  alkaline  salts,  it  has  been  found  that 
concrete,  stone,  brick,  iron  and  other  materials  are  injured 
under  certain  conditions.  Such  destructive  action  can  be 
prevented  by  the  use  of  a  protective  coating,  and  is  mimi- 
nlized  by  securing  a   dense   concrete. 

MATERIALS 

Cement — Only  Portland  cement  is  suitable  for  reinforced 
concrete.  The  cement  should  meet  the  requirements  of  the 
Standard  Methods  of  Testing  and  the  Specifications  for  Ce- 
ment, the  result  of  the  Joint  labors  of  special  committees  of 
the  American  Society  of  Civil  Engineers,  American  Society 
for  Testing  Materials,  American  Railway  Engineering  Asso- 
ciation,  and    others. 

Age^^lsateH — Extreme  care  should  be  exercised  in  select- 
ing the  aggregates  for  mortar  and  concrete,  and  careful 
tests  made  of  the  materials  for  the  purpose  of  determining 
their  qualities  and  the  grading  necessary  to  secure  maxi- 
mum density*    or  a  minimum   percentage   of   voids. 

(a)  Fine  Aggregate — This  should  consist  of  sand,  crush- 
ed stone,  or  gravel  screenings,  graded  from  fine  to  coarse, 
and  passing'  when  dry  a  screen  having  holes  Vi  in.  in  diam- 
eter; it  is  preferable  that  it  be  of  silicious  material,  and 
should  be  clean,  coarse,  free  from  dust,  soft  particles,  vege- 
table loam  or  other  deleterious  matter;  and  not  more  than 
6%  should  pass  a  sieve  having  100  meshes  per  lin.in.  Fine 
aggregates  should   always   be   tested. 

Fine  aggregate  should  be  of  such  quality  that  mortar 
composed  of  one  part  Portland  cement  and  three  parts  fine 
aggregate  by  weight,  when  made  into  briquettes,  will  show 
a  tensile  strength  at  least  equal  to  the  strength  of  1:3 
mortar  of  the  same  consistency  made  with  the  same  cement 
and  standard  Ottawa  sand.t  If  the  aggregate  be  of  poorer 
quality,  the  proportion  of  cement  in  the  mortar  should  be 
increased    to    secure    the    desired    strength. 

If  the  strength  developed  by  the  aggregate  in  the  1:3 
mortar  is  less  than  70%  of  the  strength  of  the  Ottawa  sand 
mortar,  the  material  should  be  rejected.  To  avoid  the  re- 
moval of  any  coating  on  the  grains,  which  may  affect  the 
strength,  bank  sands  should  not  be  dried  before  being  made 
into  mortar,  but  should  contain  natural  moisture.  The  per- 
centage of  moisture  may  be  determined  on  a  separate  sample 
for  correcting  weight.  From  10  to  40%  more  water  may  be 
required  in  mixing  bank  or  artificial  sands  than  for  stand- 
ard  Ottawa   sand   to    produce   the   same   consistency. 

(b)  Coarse  Aggregate — This  should  consist  of  crushed 
stone  or  gravel  which  is  retained  on  a  screen  having  holes  Vi 
in.  in  diameter,  and  graded  from  the  smallest  to  the  largest 
particles;  it  should  be  clean,  hard,  durable  and  free  from 
all  deleterious  matter.  Aggregates  containing  dust  and  soft, 
fiat  or  elongated  particles,  should  be  excluded  from  im- 
portant structures.. 

The  maximum  size  of  the  coarse  aggregate  is  governed  by 
the  character  of  the  construction. 

For  reinforced  concrete  and  for  small  masses  of  unrein- 
forced  concrete,  the  aggregate  must  be  small  enough  to  pro- 
duce with  the  mortar  a  homogeneous  concrete  of  viscous 
consistency  which  will  pass  readily  between  and  easily  sur- 
round  the    reinforcement   and    fill    ail    parts   of    the    forms. 

For  concrete  in  large  masses,  the  size  of  the  coarse  aggre- 
gate may  be  increased,  as  a  large  aggregate  produces  a 
stronger  concrete  than  a  fine  one.  although  it  should  be  noted 

•A  convenient  coefficient  of  density  is  the  ratio  of  the 
sum   of   the   volumes  of  materials  contained   in  a  unit  volume 


-",.,t^«., ,,  iv^.  „  ,„c..i.o  t,ci  ±Kf..  i.v^.o.  cars,  wLi-awti.  ai*.,  u.iui^x 
the  direction  of  the  Special  Committee  on  Uniform  Tests  of 
Cement    of   the   American    Society   of   Civil    Engineers. 


that  the  daUKcr  of  Hepnrntlon  from  the  morliir  becomcB 
Kreater    as    the    Hize    of    the    coarHc    iiKKreKnle    InereaHcH. 

Cinder  concrete  should  not  be  UBed  for  reinforced-con- 
crete  structures.  It  may  be  iTIIowable  in  miiHii  for  very  Iltfht 
loads  or  for  fire  protection  purpoHOB.  The  cindern  used 
should  be  composed  of  hard,  clean,  vitreous  clinker,  free 
from   sulphides,    unburned   coal    or  ashes. 

Metal  Itelnforcrmriit — The  Committee  recommendB,  an  a 
suitable  material  fnr  reinforcement,  steel  nillnB  the  require- 
ments for  structural  steel  reinforcement  of  the  speclficationH 
adopted  by  the  American  Hallway  Engineering  AsHoclatlon. 
Where  little  bending  or  shaping  Is  required,  and  also  for 
reinforcement  for  shrinkage  and  temperature  stresses,  ma- 
terial niling  the  requirements  of  the  specifications  adopted 
by  the  American  Railway  FInglneerIng  Association  for  high- 
carbon  steel  may  be  used,  adopting  the  same  unit-Htress  as 
hereinafter    recommended    for   structural-grade    material. 

For  the  reinforcement  of  slabs,  small  beams  or  minor 
details,  or  for  reinforcement  for  shrinkage  and  temperature 
stresses,  wire  drawn  from  bars  of  the  grade  of  rivet  steel 
may  be  used,  with  the  unit-stresses  hereinafter  recom- 
mended. 

The  reinforcement  should  be  free  from  excessive  rust, 
scale  or  coatings  of  any  character  which  would  tend  to 
reduce  or  destroy   the   bond. 

PREPARING    AND    PLACING 

Proportion* — For  reinforced-concrete  construction,  one 
part  of  cement  to  a  total  of  six  parts  of  fine  and  coarse 
aggregates  measured  separately  should  generally  be  used. 
For  columns,  richer  mixtures  are  generally  preferable,  and 
in  massive  masonry  or  rubble  concrete,  a  mixture  of  1:9 
or  even  1:12  may  be  used.  These  proportions  should  be  de- 
termined by  the  strength  or  the  wearing  qualities  required 
in   the   construction   at    the    critical    period    of    its    use. 

Removal  of  Fi>rmM — So  many  conditions  affect  the  hard- 
ening of  concrete  that  the  proper  time  for  the  removal  of  the 
forms  should  be  decided  by  some  competent  and  responsible 
person,  especially  where  the  atmospheric  conditions  are  un- 
favorable. 

It  may  be  stated  in  a  general  way  that  forms  should  re- 
main in  place  longer  for  reinforced  concrete  than  for  plain 
or  massive  concrete,  and  that  forms  for  floors,  beams  and 
similar  horizontal  structures  should  remain  in  place  much 
longer  than   for  vertical  walls. 

When  the  concrete  gives  a  distinctive  ring  under  the  blow 
of  a  hammer,  it  is  generally  an  indication  that  it  has  hard- 
ened sufficiently  to  permit  the  removal  of  the  forms  with 
safety.  If,  however,  the  temperature  is  such  that  there  is 
any  possibility  that  the  concrete  is  frozen,  this  test  is  not  a 
safe  reliance,  as  frozen  concrete  may  appear  to  be  very  hard. 

DETAILS 

Shrinkage  and  Temperature  Changeii — Shrinkage  of  con- 
crete, due  to  hardening  and  contraction  from  temperature 
changes,  causes  cracks  the  size  of  which  depends  on  the  ex- 
tent of  the  mass.  The  resulting  stresses  are  important  in 
monolithic  construction,  and  should  be  considered  carefully 
by  the  designer;  they  cannot  be  counteracted  successfully, 
but  the   effects  can  be  minimized. 

Large  cracks,  produced  by  quick  hardening  or  wide 
ranges  of  temperature,  can  be  broken  up  to  some  extent  into 
small  cracks  by  placing  reinforcement  in  the  concrete;  in 
long  continuous  lengths  of  concrete,  it  is  better  to  provide 
shrinkage  Joints  at  points  in  the  structure  where  they  will 
do  little  or  no  harm.  Reinforcement  is  of  assistance,  and 
permits  longer  distances  between  shrinkage  Joints  than 
when  no  reinforcement  is  used. 

Small  masses  or  thin  bodies  of  concrete  should  not  be 
Joined  to  larger  or  thicker  masses  without  providing  for 
shrinkage  at  such  points.  Fillets  similar  to  those  used  in 
metal  castings,  but  of  larger  dimensions,  for  gradually  re- 
ducing from  the  thicker  to  the  thinner  body,  are  of  ad- 
vantage. 

Shrinkage  cracks  are  likely  to  occur  at  points  where 
fresh  concrete  is  Joined  to  that  which  is  set,  and  hence,  in 
placing  the  concrete,  construction  Joints  should  be  made  on 
horizontal  and  vertical  lines,  and,  if  possible,  at  points  where 
Joints   would   naturally   occur   in   dimension-stone   masonry. 

Fireproofine — Experience,  together  with  the  results  of 
tests  thus  far  made,  indicates  that  concrete,  on  account  of  its 
low  rate  of  heat  conductivity  and  the  fact  that  it  is  incom- 
bustible, may  be  used  safely  for  fireproofing  purposes.  The 
dehydration  of  concrete  probably  begins  at  about  500°  P.. 
and  is  completed  at  about  900°  F..  but  experience  indicates 
that  the  volatilization  of  the  water  absorbs  heat  from  the 
surrounding  mass,  which,  together  with  the  resistance  of  the 
air  cells,  tends  to  increase  the  heat  resistance  of  the  con- 
crete,   so    that    the    process    of   dehydration    is    very    much    re- 
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tardea.  The  concrete  that  is  actua  -  aflEectefl  by  fire  tk- 
mains  in  position  and  affords  protec  \r  io  i'ne  concrete  be- 
neath it.  For  ordinar.v  conditions,  is  recommended  that 
tne  metal  in  girders  and  columns  be  protected  by  a  mini- 
mum of  2  in.  of  concrete;  that  the  metal  in  beams  be  pro- 
tected by  a  minimum  of  1*4  in.  of  concrete;  and  that  the 
metal  in  floor  slabs  be  protected  by  a  minimi. /n  of  1  in.  of 
concrete. 

It  is  recommended  that,  in  monolithic  concrete  columns, 
the  concrete  to  a  depth  of  Hi  in.  be  considered  as  pro- 
tective covering,  and   not  included   in   the   effective   section. 

It  is  recommended  that  the  corners  of  columns,  girders 
and  beams  be  beveled  or  rounded,  as  a  sharp  corner  is  more 
seriously    affected    by    fire    than    a    round    one. 

DESIGN    OF    MASSIVE    CONCRETE 

In  the  design  of  massive  or  plain  concrete,  no  account 
-liould  be  taken  of  the  tensile  strength  of  the  material,  and 
sections  should  usually  be  proportioned  so  as  to  avoid 
tensile  stresses,  except  in  slight  amounts  to  resist  indirect 
stresses. 

Massive  concrete  is  suitable  for  dams,  retaining  walls,  and 
piers  and  short  columns  In  which  the  ratio  of  length  to 
least  width  is  relatively  small.  Under  ordinary  conditions, 
this  ratio  should  not  exceed  six.  It  Is  also  suitable  for 
ardhes  of  moderate  span,  where  the  conditions  as  to  founda- 
tions are   favorable. 

DESIGN    OF    REINFORCED    CONCRETE 

Lenetbii  of  Brama  and  Colnmiiii — The  span  length  for 
beams  and  slabs  shall  be  taken  as  the  distance  from  center 
to  center  of  supports,  but  need  not  be  taken  to  exceed  the 
clear  span  plus  the  depth  of  beam  or  slab.  Brackets  shall 
not  be  considered  as  reducing  the  clear  span  in  the  sense 
here  intended. 

The  length  of  columns  shall  be  taken  as  the  maximum 
unsupported  length. 

internal  .StremipM — As  a  basis  for  calculations  relating  to 
the  strength  of  structures,  the  following  assumptions  are 
recommended: 

1.  Calculations  will  be  made  with  reference  to  working 

stresses  and  safe  loads,  rather  than  with  reference 
to   ultimate    strength   and    ultimate    loads. 

2.  A    plane   section   before   bending  remains   plane   after 

bending. 

3.  The    modulus    of    elasticity    of    concrete    \i\,    compres- 

sion, within  the  usual  limits  of  working  stre,sses,  is 
constant.  The  distribution  of  compressive  stresses 
in    beams,    therefore,    is    nctllinear. 

4.  In    calculating    the    moment    of    resistance    of    beams, 

thf   tensile  stresses   In   the   concrete    are   neglected. 

5.  Pirfeet    adhesion    is    assumed    between    concrete    and 

reinforcement.  Under  compressive  stresses,  the  two 
materials,  therefore,  are  stressed  In  proportion  to 
th'  Ir  moduli   of  elasticity. 

6.  The    ratio    of    the    modulus    of    elasticity    of    steel    to 

the  modulus  of  elasticity  of  concrete  Is  taken  at  15, 
except    as    modified    In    Chapter    VIll,    Section    8. 

7.  Initial    stress    In    the    reinforcement,    due    to    contrac- 

tion   or   expansion    in    the   concrete,    is    neglected. 

It  Is  recognized  that  some  of  the  assumptions  given  here- 
in are  not  entirely  borne  out  by  experimental  data.  They 
are  given  In  the  Interest  of  simplicity  and  uniformity,  and 
variations  from  exact  conditions  are  taken  Into  account  In 
the    seleetliin    of    formulas   and    working    stresses. 

Drflrctlon  of  BruniK — This  Is  affected  by  the  tensile  strength 
developed  throughout  the  length  of  the  beam.  For  calculii- 
tions  of  detlectlona,  a  value  of  8  for  the  ratio  of  the  moduli 
win  give  results  corresponding  approximately  with  the 
actual    conditions. 

T-Brama — In  beam-und-slab  construction,  an  effective 
bond  should  he  provided  at  the  Junction  of  the  beam  and 
slab.  When  the  principal  slab  relnfore<-ment  Is  parallel  to 
(he  beam,  trunsversu  relnf'ircetiient  should  be  used,  extend- 
ing over   the   beam  and   well    Into   the  slab. 

Where  udeiiuate  bond  and  shearing  resistance  between 
■  lab  and  wi-b  of  beam  Is  provided,  the  slab  may  be  considered 
iia  an  IntegrHl  part  of  the  beam,  but  Its  effective  width  shall 
be  tletermlned  by  the  following  ruli-s:  la)  It  shall  not  ex- 
ceed one-ftiijrth  of  the  iipan  length  of  the  beam;  (b)  Its 
overhnnKlng  width  on  either  sidi-  of  the  web.  shall  not  exeeeil 
four    limes    the    thleknesN    of    the    slab. 

In  thi'  design  of  T-beams  acting  us  continuous  beams, 
due  iDnslderallon  should  be  given  to  the  compressive 
stresses   at    the    support. 

Denms  In  whbh  the  li-e  form  Is  used  only  for  the  pur- 
pose of  providing  udilltlonal  eompresslon  urea  of  concrete 
should  preferably  hiiv<'  a  width  of  llange  not  more  than 
lhre<-  times  the  width  of  the  sti-m  ond  u  thlekni-ss  of  llange 
not  less  than  one-third  of  the  depth  of  the  beam.  Iloth 
In  (his  form  and  In  the  beam  and  ^lah  form,  the  web  stresses 
and  the  llmKallons  In  placing  and  spnclng  the  longKudlnnl 
relnfnrcrmenl  will  probably  be  conlrolllng  factors  In  de- 
sign. 


Floor  Slabs — Floor  slabs  should  be  designed  and  rein- 
forced as  continuous  over  the  supports.  If  the  length  of  the 
slab  exceeds  one  and  five-tenth  times  its  width,  the  entire 
load  should  be  carried  by  transverse  reinforcement.  Square 
slabs   may   well   be   reinforced    in   both    directions.* 

The  continuous  flat  slab  with  multiple-way  reinforcement 
is  a  type  of  construction  used  quite  extensively,  and  has 
recognized  advantages  for  special  conditions,  as  in  the  case 
of  warehouses  with  large,  open,  floor  space.  At  present,  a 
considerable  difference  of  opinion  exists  among  engineers  as 
to  the  formulas  and  constants  which  should  be  used,  but  ex- 
perience and  tests  are  accumulating  data  which  it  is  hoped 
will  in  the  near  future  permit  the  formulation  of  the  prin- 
ciples   of    design    for    this    form    of    construction. 

The  loads  carried  to  beams  by  slabs  which  are  reinforced 
in  two  directions  will  not  be  uniformly  distributed  to  the 
supporting  beam,  and  its  distribution  will  depend  on  the  rel- 
ative stiffness  of  the  slab  and  the  supporting  beam.  The  dis- 
tribution under  ordinary  conditions  of  construction  may  be 
expected  to  be  that  in  which  the  load  on  the  beam  varies  in 
accordance  with  the  ordinates  of  a  parabola  having  its  ver- 
tex at  the  middle  of  the  span.  For  any  given  design,  the 
probable  distribution  should  be  ascertained,  and  the  moments 
in    the    beam    calculated    accordingly. 

Continuous  Beams  and  Slabs — When  the  beam  or  slab  is 
continuous  over  its  supports,  reinforcement  should  be  fully 
provided  at  points  of  negative  moment,  and  the  stresses  in 
concrete  recommended  farther  belcw  should  not  be  exceeded. 
In  computing  the  positive  and  negative  moments  in  beams 
and  slabs  continuous  over  several  supports,  due  to  uniformly 
distributed  loads,  the  following  rules  are  recommended: 

(a)  That   for   floor   slabs,   the   bending  moments  at   cen- 
ter and  at   support   be   taken  at     —     for   both  dead- 

and  "live-loads,     where     w     represents     the    load     per 
linear   foot   and   1    the   spun    length. 

(b)  That  for  beams,  the  bending  moment  at  center  and 

at   support   for   interior  spans  be   taken  at      —,  and 

for    end    spans    it    be    taken     it      -jjr      for    center    and 
adjoining  support,    for  both  dead-   and   live-loads, 
loads. 

(c)  In    the    case    of    beams    and    slabs    continuous    for 
two   spans   only,   the   bending   moment  at   the   central 

support    should    be    taken    as     —      and    near   the   mid- 


die    of    tile    span    as 


(d)  At  the  ends  of  continuous  beams,  the  amount  of 
negative  moment  which  will  be  developed  will  de- 
pend on  the  condition  of  restraint  or  fixedness,  and 
this  will  depend  on  the  form  of  construction  used. 
There  will  usually  be  some  restraint,  and  there  Is 
likely  to  be  considerable.  Provision  should  be  made 
for  the  negative  bending  moment,  but,  as  Its 
amount  will  depend  on  the  form  of  construction, 
the  coefficient  cannot  be  specified  here,  and  must 
be   left  to  the  Judgment  of  the  designer. 

For  spans  of  unusual  length,  more  exact  calculations 
should  be  made.  Special  consideration  is  also  required  In  the 
case   of   concentrated   loads. 

Even  If  the  center  of  the  span  is  designed  for  a  greater 
bending  moment  than  Is  called  for  by  a  or  b,  the  negative 
moment  at  the  support  should  mil  be  takiii  as  less  than  the 
values    there    given. 

Bond  StrruKth,  and  Spacing  uf  Itrlnforoement — Adequate 
bond  strength  should  be  provided.  The  formula  herein- 
after given  for  bond  stresses  In  beiims  Is  for  straight 
longitudinal    bars.      In    beams   In    which   a   portion   of   the    reln- 

•The  exact  distribution  of  load  on  square  and  rectangular 
slabs,  supported  on  four  sides  and  reinforced  In  both  dlrec- 
llims,  cannot  readily  be  determined.  The  following  method 
of  calculation  Is  recognized  as  faulty,  but  It  Is  offered  as  a 
tentative    method    which    will    give    res\ilts    on    the    safe    side 
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0.67 
0.76 
0.811 
0.83 


Using  the  valui-s  above  specified,  each  set  of  reinforcement 
Is  to  be  calculated  In  the  same  nuinner  as  slabs  having 
suiiports  on  two  sides  only,  but  the  total  amount  of  rein- 
foriement  thus  di-termlned  may  be  reduced  25%,  by  gradu- 
ally Increasing  the  rod  spai'Ing  from  the  third-point  to  the 
edge   of   the   slab. 
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ri.rii'iii.  Ill  Is  Im'mI  up  mar  lllc-  i-lid,  tin-  bon.l  hIt-.-sm  at  pI.-ic-.-H 
hi  iMilh  till-  sllalnMI  lialH  anil  tin-  bi-nt  halM  will  In- 
loiiaidi'i-ably  KifatiT  than  for  all  the  burs  .straight,  anil 
tho  stress  at  some  point  may  be  sevi'ral  times  as  inueh  as 
that  found  by  conslclerlnK  the  stress  to  be  uniformly  dis- 
tributed along  the  bar.  In  restrained  and  cantilever  beams, 
full  tensile  stress  exists  In  the  relnforeiiiK  bars  at  the  point 
of  support,  and  the  bars  must  be  anchored  In  the  support 
sutflclintly   to   develop    this   stress. 

In  case  of  anchorage  of  bars,  an  additional  length  of  bar 
must  be  provided  beyond  that  found  on  the  assumption  of 
uniform  bond  stress,  for  the  reason  that,  before  the  bond 
resistance  at  the  end  of  the  bar  can  be  developed,  the  bar 
may  have  begun  to  slip  at  another  point,  and  "running"  re- 
sistance   is   less   than    the    resistance   before   slip    begins. 

Where  high  bond  resistance  is  required,  the  deformed 
bar  Is  a  suitable  means  of  supplying  the  necessary  strength; 
but  It  should  be  recognized  that,  even  with  a  deformed  bar. 
Initial  slip  occurs  at  early  loads,  and  that  the  ultimate  loads 
obtained  in  the  usual  tests  for  bond  resistance  may  be  mis- 
leading. Adequate  bond  strength  throughout  the  length  of  a 
bar  is  preferable  to  end  anchorage,  but,  as  an  additional 
safeguard,  such  anchorage  may  properly  be  used  in  special 
cases.  Anchorage  furnished  by  short  bends  at  a  right  angle 
is  less  effective  than   hooks  consisting  of   turns   through   180°. 

The  lateral  spacing  of  parallel  bars  should  not  be  less 
than  three  diameters,  from  center  to  center,  nor  should  the 
distance  from  the  side  of  the  beam  to  the  center  of  the  near- 
est bar  be  less  than  two  diameters.  The  clear  spacing  be- 
tween two  layers  of  bars  should  not  be  less  than  1  in.  The 
use  of  more  than  two  layers  is  to  be  discouraged,  unless  the 
layers  are  tied  together  by  adequate  metal  connections,  par- 
ticulaily  at  and  near  points  where  bars  are  bent  up  or 
bent  down. 

Diagonal  Tensiou  and  Shear — When  a  reinforced-concrete 
beam  is  subjected  to  flexural  action,  diagonal  tensile  stresses 
are  set  up.  If,  in  a  beam  not  having  web  reinforcement, 
these  stresses  exceed  the  tensile  strength  of  the  concrete, 
failure  of  the  beam  will  ensue.  When  web  reinforcement, 
made  up  of  stirrups,  or  of  diagonal  bars  secured  to  the 
longitudinal  reinforcement,  or  of  longitudinal  reinforcing 
bars  bent  up  at  several  points,  is  used,  new  conditions  pre- 
vail; but  even  in  this  case,  at  the  beginning  of  loading,  the 
diagonal  tension  developed  is  taken  principally  by  the  con- 
crete, the  deformations  which  are  developed  in  the  concrete 
permitting  but  little  stress  to  be  taken  by  the  web  rein- 
forcement. When  the  lesistance  of  the  concrete  to  the 
diagonal  tension  is  overcome  at  any  point  in  the  depth  of 
the  beam,  greater  stress  is  at  once  set  up  in  the  web  rein- 
forcement. 

For  the  composite  structure  of  reinforced-concrete  beams, 
an  analysis  of  the  web  stresses,  and  particularly  of  the 
diagonal  tensile  stresses,  is  very  complex;  and  when  the 
variations  due  to  a  change  from  no  horizontal  tensile  stress 
in  the  concrete  at  the  remotest  fiber  to  the  presence  of  hori- 
zontal tensile  stress  at  some  point  below  the  neutral  axis 
are  considered,  the  problem  becomes  more  comple-x  and  in- 
definite. Under  these  circumstances,  in  designing,  recourse 
Is  had  to  the  use  of  the  calculated  vertical  shearing  stress 
as  a  means  of  comparing  or  measuring  the  diagonal  tensile 
stresses  developed,  it  being  understood  that  the  vertical 
shearing  stress  is  not  the  numerical  equivalent  of  the 
diagonal  tensile  stress,  and  even  that  there  is  not  a  constant 
ratio  between  them.  It  is  here  recommended  that  the  maxi- 
mum vertical  shearing  stress  in  a  section  be  used  as  the 
means  of  comparison  of  the  resistance  to  diagonal  tensile 
stress  developed  in  the  concrete  in  beams  not  having  web 
reinfoi'cement. 

Even  after  the  concrete  has  reached  its  limit  of  resist- 
ance to  diagonal  tension,  if  the  beam  has  web  reinforcement, 
conditions  of  beam  action  will  continue  to  prevail,  at  least 
through  the  compression  area,  and  the  web  reinforcement 
win  be  called  on  to  resist  only  a  part  of  the  web  stresses. 
From  experiments  with  beams,  it  is  concluded  that  it  is 
safe  practice  to  use  only  two-thirds  of  the  external  vertical 
shear  in  making  calculations  of  the  stresses  that  come  on 
stirrups,  diagonal  web  pieces  and  bent-up  bars,  and  it  is 
here  recommended  for  calculations  in  designing  that  two- 
thirds  of  the  external  vertical  shear  be  taken  as  producing 
stresses  in  web  reinforcement. 

Experiments  bearing  on  the  design  of  details  of  web 
reinforcement  are  not  yet  complete  enough  to  allow  more 
than  general  and  tentative  recommendations  to  be  made. 
It  is  well  established,  however,  that  vertical  members  at- 
tached to  or  looped  about  horizontal  members,  inclined  mem- 
bers secured  to  horizontal  members  In  such  a  way  as  to  In- 
sure against  slip,  and  the  bending  of  a  part  of  the  longi- 
tudinal reinforcement  at  an  angle,  will  increase  the  strength 
of    a    beam    against    failure    by    diagonal    tension,    and    that    a 


wi  ll-iliHlgniil  and  well-dlHtrlbuted  web  reinforcement  may, 
uMil.r  the  li.Bt  condltlonH,  IncreuHe  the  total  vertical  Mhear 
carried  to  a  value  as  much  as  three  limes  that  obtained  when 
thi>  bars  are  all  horizontal  and  no  wi'b  relnforcr-ment  Ih  used. 
Where  vertical  stirrups  are  used  without  being  securiMl  to 
the  longitudinal  reinforcement,  the  force  transmitted  bi-- 
tween  longitudinal  bar  and  stirrup  must  not  be  greater  than 
can  be  taken  through  the  concrete,  and  care  must  be  taken 
to  provide  for  the  larger  bond  stresB  developi-d  In  the 
longitudinal  bars  with  this  construction  than  exists  In  the 
absence  of  stirrups.  Sulflclent  bond  resistance  between  the 
concrete  and  the  stirrups  or  diagonals  must  be  provided. 
Where  the  longitudinal  bars  an-  bent  up,  the  points  of  bend- 
ing of  the  several  bars  should  be  distributed  along  a  portion 
of  the  length  of  the  beam  In  such  a  way  as  to  give  eindenl 
web  reinforcement  over  the  portion  of  the  length  of  thi- 
beam  In  which  It  is  needed.  The  higher  resistance  to  diago- 
nal tension  failures  given  by  unit  frames  having  the  stirrups 
and  bent-up  bars  securely  connected  together  both  longl- 
tudinall.v  and  laterally  is  worthy  of  recognition.  It  Is  nec- 
essary that  a  limit  be  placed  on  the  amount  of  shear  which 
may  be  allowed  In  a  beam:  for  when  web  reinforcement  suffl- 
clentl.v  efflclent  to  give  very  high  web  resistance  is  used,  at 
the  higher  stresses  the  concrete  In  the  beam  becomes 
checked  in  such  a  way  as  to  endanger  Its  durability  as  well 
as  its  strength. 

The  section  to  be  traken  as  the  critical  section  in  the  cal- 
culation of  shearing  stresses  will  generally  be  the  one  hav- 
ing the  maximum  vertical  shear,  though  experiments  show 
that  the  section  at  which  diagonal  tension  failures  occur 
is  not  just  at  a  support,  even  though  the  shear  at  the  latter 
point  be   much   greater. 

The  longitudinal  spacing  of  stirrups  or  diagonal  members, 
or  the  distribution  of  the  points  of  bending  of  adjacent  bent- 
up  bar.s,  should  not  exceed  three-fourths  the  depth  of  the 
beam. 

It  is  important  that  adequate  bond  strength  or  anchorage 
be  pi'ovided  to  develop  fully  the  assumed  strength  of  all 
web  reinforcement. 

It  should  be  noted  that  it  is  on  the  tension  side  of  a 
beam  that  diagonal  tension  develops  in  a  critical  way,  and 
that  the  proper  connection  must  always  be  made  between 
stirrups  or  other  web  reinforcement  and  the  longitudinal 
tension  reinforcement,  whether  the  latter  is  on  the  lower 
side  of  the  beam  or  on  its  upper  side.  Where  negative  mo- 
ment exists,  as  is  the  case  near  the  supports  in  a  continuous 
beam,  web  reinforcement,  to  be  effective,  must  be  looped 
over,  or  wrapped  around,  or  be  connected  with,  the  longi- 
tudinal tension  reinforcing  bars  at  the  top  of  the  beam.  In 
the  same  way  as  is  necessar.v  at  the  bottom  of  the  beam 
at  sections  where  the  bending  moment  is  positive  and  the 
tension   reinforcing   bars  are  at   the   bottom  of  the   beam. 

Inasmuch  as  the  smaller  the  longitudinal  deformations 
in  the  horizontal  reinforcement  are,  the  less  the  tendency  for 
the  formation  of  diagonal  cracks,  a  beam  will  be  strength- 
ened against  diagonal  tension  failure  by  arranging  and  pro- 
portioning the  horizontal  reinforcement  so  that  the  unit- 
stresses  at  points  of  large  shear  shall  be  relatively  low. 
Where  pure  shearing  stress  occurs,  or  shearing  stress 
combined  with  but  a  small  amount  of  tensile  stress  in  the 
concrete,  as  when  a  concentrated  load  rests  on  a  sliib,  or 
other  forms  of  punching  shear  are  produced,  or  in"  the  case 
of  compression  pieces,  the  element  of  tension  will  not  need 
consideration,  and  the  permissible  limit  of  the  shearing 
stress  will  be  higher  than  the  allowable  limit  when  this 
stress  is  used  as  a  means  of  comparing  diagonal  tensile 
stress. 

Columns — By  columns  are  meant  compression  members  of 
which  the  ratio  of  unsupported  length  to  least  width  ex- 
ceeds about  six,  and  which  are  provided  with  reinforcement 
of   one    of    the    forms    hereafter    described. 

It  is  recommended  that  the  ratio  of  unsupported  length 
of  column  to  its  least   width   be  limited  to  15. 

The  effective  area  of  the  column  shall  be  taken  as  the 
area  within  the  protective  covering;  or,  in  the  case  of  hooped 
columns  or  columns  reinforced  with  structural  shapes,  it 
shall  be  taken  as  the  area  within  the  hooping  or  structural 
shapes. 

Columns  may  be  reinforced  by  longitudinal  bars,  by 
bands,  hoops  or  spirals,  together  with  longitudinal  bars,  or 
by  structural  forms  which  in-  themselves  are  sufficiently  .rigid 
to  act  as  columns.  The  general  effect  of  closely,  spaced 
hooping  is  greatly  to  increase  the  "toughness"  pf  the  col- 
umn and  its  ultimate  strength,  but  hooping  has  little  effect 
on  its  behavior  within  the  limit  of  elasticity.  It  thus  renders 
the  concrete  a  safer  and  more  reliable  material,  and  should 
permit  the  use  of  a  somewhat  higher  working  stress.  The 
beneficial  effects  of  "toughening"  are  adequately  provided  by 
a    moderate    amount    of    hooping,    a    larger     amount     serving 
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mainly  to  increase  the  ultimate  strength  and  the  possible 
deformation   before  ultimate  failure. 

Composite  columns  of  structural  steel  and  concrete  in 
which  the  steel  forms  a  column  by  itself,  should  be  designed 
with  caution.  To  classify  this  type  as  a  concrete  column 
reinforced  with  structural  steel  is  hardly  permissible,  as  the 
steel  will  generally  take  the  greater  part  of  the  load.  When 
this  type  of  column  is  used,  the  concrete  should  not  be  re- 
lied on  to  tie  the  steel  units  together  or  to  transmit 
stresses  from  one  unit  to  another.  The  units  should  be  ade- 
quately tied  together  by  tie-plates  or  lattice  bars,  which, 
together  with  other  details,  such  as  splices,  etc.,  should  be 
designed  in  conformity  with  standard  practice  for  structural 
steel.  The  concrete  may  exert  a -beneficial  effect  in  re- 
straining the  steel  from  lateral  deflection,  and  also  in  in- 
creasing the  carrying  capacity  of  the  column.  The*  propor- 
tion of  load  to  be  carried  by  the  concrete  will  depend  on  the 
form  of  the  column  and  the  method  of  construction.  Gen- 
erallv.  for  high  percentages  of  steel,  the  concrete  will  de- 
velop relatively  low  unit-stresses,  and  caution  should  be 
used  in  placing  dependence  on  the  concrete. 

The  following  recommendations  are  made  for  the  relative 
working  stresses  in  the  concrete  for  the  several  types  of 
columns: 

(a)  Columns  with  longitudinal  reinforcement  only,  to 
the  extent  of  not  less  than  1  Tr  and  not  more  than 
A't:  the  unit-stress  recommended  for  axial  com- 
pression   in    "Working    Stresses."       ^        ,        . 

(b)  Columns  with  reinforcement  of  bands,  hoops  or 
spirals,  as  hereinafter  specified:  stresses  20% 
higher  than  given  for  (a),  provided  the  ratlp  of 
the  unsupported  length  of  the  column  to  the  diam- 
eter of   the   hooped   core   is  not   more   than   8.     • 

(c)  Columns  reinforced  with  not  less  than  lc>  and  not 
more  than  4'i  of  longitudinal  bars,  and  with  bands, 
hoops,  or  spirals,  as  hereinafter  specified:  stresses 
45Tf  higher  than  given  for  (a),  provided  the  ratio 
of  the  unsupported  length  of  the  column  to  the 
diameter  of  the   hooped   core   is   not   more   than   8. 

The  foregoing  recommendations  are  based  on  the  follow- 
ing conditions: 

In  all  cases,  longitudinal  reinforcement  is  assumed  to 
carry  Its  proportion  of  stress.  The  hoops  or  bands  are  not 
to  be  counted  on  directly  as  adding  to  the  strength  of  the 
column. 

Bars  composing  longitudinal  reinforcement  shall  be 
straight,  and  shall  have  sufficient  lateral  support  to  be  se- 
curely held  in  place  until   the  concrete  has  set. 

Where  hooping  Is  used,  the  total  amount  of  such  rein- 
forcement shall  be  not  less  than  1%  of  the  volume  of  the 
column  enclosed.  The  clear  spacing  of  such  hooping  shall 
be  not  greater  than  one-sixth  of  the  diameter  of  the  enclosed 
column,  and  preferably  not  greater  than  one-tenth,  and  in 
no  case  more  than  2>/4  In.  Hooping  is  to  be  circular,  and 
the  ends  of  bands  must  be  united  In  such  a  way  as  to  develop 
their  full  strength.  Adequate  means  must  be  provided  to 
hold  bands  or  hoops  In  place  so  as  to  form  a  column,  the 
core  of  which  shall  be  straight  and  well  centered.  The 
strength  of  hooped  columns  depends  very  much  on  the  ratio 
of  length  to  diameter  of  hooped  core,  and  the  strength  due 
to  hooping  decreases  rapidly  as  this  ratio  Increases  beyond 
five.  The  working  stresses  recommended  are  for  hooped  col- 
umns with  a  length  of  not  more  than  eight  diameters  of  the 
hooped  core. 

Bending  stresses  due  to  eccentric  loads  and  lateral  forces 
must  be  provldi-d  for  by  Increasing  the  section  until  the  max- 
imum stress  does  not  exceed  the  values  above  specified;  and, 
where  tension  Is  possible  In  the  longitudinal  bars,  adequate 
connection  between  the  ends  of  the  bars  must  be  provided 
to  take  this  tension. 

HriaforrlBB  for  MhrlnkaKr  and  Trmprraturr  Ktrntiirs — 
To  be  most  efrectlve.  reinforcement  (In  amount  generally  not 
less  than  oni--thlrd  of  1",)  of  a  form  which  will  develop  a 
hiKh  bond  renUtanre  should  be  placed  near  the  exposed  sur- 
face and   be   well  distributed. 

WOUKIN'I    HTHK.SSKS 

(irarral  AaauaipllaaB:— The  following  working  stresses  are 
r-r  »mm<'nd>'<l  (nr  sialic  loads.  I'roper  ulluwnnccs  for  vibra- 
tion and  ImpiKt  are  to  be  lidded  to  live  loads  where  neces- 
sary lo  produce  an  equivalent  static  load  before  applying  the 
unit  atressei  In  proportioning  purls. 

In  selectlnK   the   permissible   working  streHN   to   be   allowed 

■  ri    conrri'te.    wi-    should    be    guided    by    the    working    stresses 

•  UBlly   allowed    fur   olhiT    niiiterlals    of  •'onstrurtlon,   ho   that 

ill    sIrueturfR    lit    the    mime    class    but    composed    of    different 

1  iiitrrlnis  may  have  approximately  the  itnme  degree  of  safety. 

The    following    r'Tommsnda'.lons    na    to    allowable    stresses 

>Tr  Klv>-n  In  the  form  of  pern-nlngi'S  of  thi-  ultimate  strength 

f   th<-   particular  concrete   which   Is  to   !>••   usi-d;    this    ultlmali' 

■'rength   Is   lo   be   that   developed    In   cylinders  It    In.    In   diam- 


eter and  16  in.  long.,  made  and  stored  under  laboratory  con- 
ditions, at  an  age  of  28  days.  In  the  absence  of  definite 
knowledge,  in  advance  of  construction,  as  to  just  what 
strength  may  be  expected,  the  Committee  submits  the  follow- 
ing values  as  those  which  should  be  obtained  with  materials 
and  workmanship  in  accordance  with  the  recommendations 
of   this   report. 

Although  occasional  tests  may  show  higher  results  than 
those  here  given,  the  Committee  recommends  that  these 
values  should  be   the  maximum  used   in  design. 

T.^LE  OF  STRENGTHS  OF  DIFFERENT  MIXTURES  OF  CONCRETE 
(In  pounds  per  square  inen.) 

.Aggregate                          1:1:2        l:lj:3        1:2:4  1:2J:5  1:3:6 

Granite,  trap  rock 3300         2800         2200  1800  1400 

Gravel,   hard   limestone   and  hard 

sandstone 3000         2500         2000  1600  1300 

Soft  limestone  and  sandstone 2200          1800         1300  1200  1000 

Cinders 800           700           600  500           400 

Bearing — When  compression  is  applied  to  a  surface  of 
concrete  of  at  least  twice  the  loaded  area,  a  stress  of  32.5% 
of  the  compressive   strength    may  be   allowed. 

Axial  Compression — For  concentric  compression  on  a  plain 
concrete  column  or  pier,  the  length  of  which  does  not  exceed 
12  diameters,  22.5%  of  the  compressive  strength  may  be  al- 
lowed. 

For  other  forms  of  columns  the  stresses  obtained  from 
the   ratios  already   given   under  "Columns." 

Compression  in  Extreme  KIber — The  extreme-fiber  stress 
of  a  beam,  calculated  on  the  assumption  of  a  constant  modu- 
lus of  elasticity  for  concrete  under  working  stresses,  may 
be  allowed  to  reach  32.5 Cr  of  the  compressive  strength.  Ad- 
jacent to  the  support  of  continuous  beams  stresses  15';n 
higher   may  be   used. 

Shear  and  Diagonal  Tension — In  calculations  on  beams  in 
which  the  maximum  shearing  stress  in  a  section  is  used  as 
the  means  of  measuring  the  resistance  to  diagonal  tension 
stress,  the  following  allowable  values  for  the  maximum  ver- 
tical shearing  stress  are  recommended: 

(a)  For  beams  with  horizontal  bars  only  and  without 
web  reinforcement  calculated  by  Formula  (22):  2%  of  the 
compressive  strength. 

(b)  For  beams  thoroughly  reinforced  with  web  rein- 
forcement: the  value  of  the  shearing  stress  calculated  as  for 
a  (that  is,  using  the  total  external  vertical  shear  in  Formula 
(22)  for  shearing  unit-stress),  must  not  exceed  6%  of  the 
compressive  strength.  The  web  reinforcement,  exclusive  of 
bent-up  bars,  in  this  case,  shall  be  proportioned  to  resist 
two-thirds  of  the  external  vertical  shear  in  Formulas  (24) 
or    (25). 

(c)  For  beams  in  which  part  of  the  longitudinal  rein- 
forcement is  used  in  the  form  of  bent-up  bars  distributed 
over  a  portion  of  the  beam  in  a  way  covering  the  require- 
ments for  this  type  of  web  reinforcement:  the  limit  of  max- 
imum vertical  shearing  stress  (the  stress  calculated  as  for 
a),   3%    of   the    compressive   strength. 

(d)  Where  punching  shear  occurs,  that  Is,  shearing 
stress  uncomblned  with  compression  normal  to  the  shearing 
surface,  and  with  all  tension  normal  to  the  shearing  plane 
provided  for  by  reinforcement:  a  shearing  stress  of  6%  of 
the  compressive  strength  may  be  allowed. 

Bond — The  bond  stress  between  concrete  and  plain  rein, 
forcing  bars  may  be  assumed  at  4'/c  of  the  compressive 
strength,    or    2'',    In    the   case  of   drawn   wire. 

Reinforcement — The  tensile  or  compressive  strength  In 
steel  should    not  exceed  16,000  lb.  per  sq.ln. 

In  structural-steel  members,  the  working  stresses  adopted 
by  the  American  Railway  Engineering  Association  are  rec- 
ommended. 

ModnlUM  of  EllaHticIt}' — The  value  of  the  modulus  of  elas- 
ticity of  concrete  has  a  wide  range,  depending  on  the  ma- 
terials used,  the  age,  the  range  of  stresses  between  which  It 
Is  considered,  us  well  as  other  conditions.  It  Is  recommended 
that  In  computations  for  the  position  of  the  neutral  axis  and 
for  the  resisting  moment  of  beams  and  for  the  compression 
of  concrete  In  columns  It  be  assumed  as: 

(a)  One-flfleenth  of  that  of  steel,  when  the  strength  of 
the   concrete    Is    taken    as    220U    lb.    per   sq.ln.    or    less. 

(b)  One-twelfth  of  that  of  steel,  when  the  strength  of 
the  concrete  Is  taken  ns  greali'r  than  2200  ll>,  per 
sq.ln.,    or    less    than    SflOO    lb.    per    sq.ln.,    and 

(i)  One-tenth  of  thai  of  «t.M-l.  when  the  strength  of 
the  concrete  Is  taken  as  greati-r  than  2900  lb.  per 
sq.ln. 

Although  not  rigorously  iKcnrate.  these  nHHUmptlons  will 
give  Miifi-  results.  For  the  d<-flertlon  of  beams  which  are  free 
to  move  Umgltudlnally  »t  thi-  Hupports.  In  using  formulas 
for  deflection  which  do  not  take  Into  account  the  tensile 
strength  developed  In  the  concri'te,  a  modulus  one-eighth  of 
that   of  steel    Is   recommended. 
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SiiuK<'"<t'<l     KormulaM    for     Itrlntor«ril-('onor<-l<-     CoiiNtrut'llou 

(a)      STANDAKI)   NOTATION 
1.      Rectangular  Beams. 

Till'   l'ollowln(?   notation   Is   icioninn  luUd; 
fa  =  Tensile  unit-stress   In   steel, 
fc  :=  Compressive    unit-stress    In    concrete, 
Es  =  Modulus  of  elasticity   of  steel. 
Ec  -   Modulus    of    elastlcit.v    of    concrete, 

E8 

"  =  Ec' 
M  =  Moment    of     resistance. 

8:eneral, 
A  =  Steel  area, 
b    =  Breadth    of    beam. 
d  =  Depth  of  beam   to  cHMt( 


bcndliiK     moment     in 


r>f  steel. 
k  =  Ratio     of     depth     of     neutral     axi 

depth    d. 
z  =  Depth    of    resultant    cnmpri'ssion 
j  =;  Ratio     of     lever     arm      of 
depth   d, 
jd  —  d  —  z  =  Arm    of    resistinK    couple, 
p  =  Steel   ratio    (not   percentage). 
T-Beams. 

b  =  AVidth    of    flange, 
b'  =  Width    of  stem. 
t  =  Thickness    of    flange. 
Beams   Reinforced    for   Compression. 
A'  —  Area    of    compressive    steel, 
p'  =  Steel    ratio    for   compressive   steel, 
fg  =  Compressive"  unit-stress   In   steel. 
C  —  Total  compressive  stress  in  concrete, 
C  :==  Total    compressive    stress    in    steel. 
d'  =  Depth    to    center    of    compressive    steel 
z  =  Depth  to  resultant  of  C  and  C. 
Shear  and   Bond. 

V  —  Total    shear, 

V  —  Shearing  unit-stress. 

u  =  Bond    stress    per    unit    area    of    bar, 
o  =  Circumference    or    perimeter    of    bar, 
2     =  Sum   of  the   perimeters   of   all   bars. 
Columns. 

A  =  Total    net    area. 
.^8  =  Area   of  longitudinal    steel, 
Ac  =  Area    of    concrete, 
P  =  Total  safe  load. 

(b)      FORMULAS 
.      RECTANGULAR   BEAMS. 
Position  of  neutral  axis, 


rffectlve 


below     tup. 
ting      couple      to 


k  =  l/  2  pn  -I-  (pn)» 


pn 


Arm    of    resisting    couple. 

i  =  1  -  !k 
(For  fs  =   lo.OTO  to  16,000.  and  Ic  =  600  to  630,  k  ] 
Fiber  stresses. 

f    _    ^1   =  ^L 
^       .^jd       pjbd' 

_  iJ^  _  ?_Pj? 
"^       jkbd'  jk 

Steel  ratio,  for  balanced  reinforcement, 

1  1 


(2) 


(3) 
<4) 


'f?(^-0 


2.      T-BEAMS. 

Case  I.  When  the  neutral  axis  lies  in  the  flange:  Use 
the   formulas   for   rectangular    beams. 

Case  II.      When  the  neutral  axis  lies  in  the  stem. 

The  following  formulas  neglect  the  compression  in  the 
stem: 


h-   b  >i 


Rositioii    of    neutral    axld, 
kd 


2  ndA   +  bt* 


2  nA   +  2  bt 
Position    of    resultant    compression. 
^  3  kd  -  2  t  t_ 
'         2  kd  -  t    3 
Arm    of    resisting    couple, 

jd  =  d  -  z 
Fiber   stresses. 


bt(kd  -  i  t)  id 


ti  1 


(7) 

<8) 

(0) 
(10) 


(For  approximate  results,  the  formulas  for  rectanKular 
beams    may    be    used.) 

The  following  formulas  take  into  account  the  compres- 
sion in  the  stem;  they  are  recommended  where  the  flange  i^ 
small  compared  with   the  stem: 

Position   of  neutral   axis. 


kd 


•V 


2  ndA  +  (b  -  b')  t'    ,    I  nA  +  lb  -  V)  t\2  _  nA  -t-  lb  -  b')  t 


b' 

Position   of  resultant  compression. 


y- 


b' 


(11) 


(kdt"  -  1 1')  b  -I-  [(kd  -  t)'  (t  +  .1  (kd  -  t) )]  b' 


'^ 

t  (2  kd  -  t)  b  -1-  (kd  - 

t)'b' 

— -              (12) 

Arm   of   resisting 

couple. 

id  =  d  -  I 

(13) 

Fiber    stresses. 

-^ 

(14) 

tr  =  = 

2Mkd 

(15) 

3.      BEAMS  REINFORCED    FOR  COMPRESSION. 
Position   of   neutral  axis. 


k  =  -v/  2  n     p  +  p'  -j-      -H  n=  (p  -H  p')".  -  n  (p  +  p') 


V>i_ 


Position    of    resultant    compression. 

^       lkM+2p'nd'(k-f) 

k.  +  2p'n(k-f) 

Arm    of   resisting   couple. 

id  =  d  -  z 
Fiber    stresses. 

6M 


bd' 


[3k-k..«-f"(k-i')(i-i:)] 


pjbd' 
{J  =  nfo- 


(18) 
(19) 


(20) 
(21) 
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4.     SHEAR.    BOND,    AND    WEB    REINFORCEMENT. 

In  the  following  formula,  2,,  refers  only  to  the  bars  con- 
stituting the  tension  reinforcement  at  the  section  in  ques- 
tion, and  jd  is  the  lever  arm  of  the  resisting  couple  at  the 
section. 

For  rectangular  beams. 


bid 


id2„ 


( For  approximate  reaults,  i  may  be  taken  at  ■ .  > 
The  stress  in   web  reinforcement 
following    formulas: 

Vertical  web  reinforcement. 


P  = 


id 


(22) 
(23( 

be  estimated  by  the 
(24) 


P  =  ().; 


(25) 


Web  reinforcement   inclined  at   45°    (not  bent-up  bars), 

.-  X? 
id 

in  which  P  =  stress  in  single  reinforcing  member,  V  — 
amount  of  total  shear  assumed  as  carried  by  the  reinforce- 
ment, and  s  —  horizontal  spacing  of  the  reinforcing  mem- 
bers. 

The    same    formulas    apply    to    beams    reinforced    for    com- 
pression  as    regards   shear   and    bond    stress   for   tensile    steel. 
For  T- beams. 


b'id 
_      V 
"  ~  JdS,, 
(For  approximate  results,  i  may  be  taken  at  }.) 
COLUMNS. 
Total  safe  load, 

P  =  fc  (Ac  +   n.\a)  =  (ck  (I    +  (n  -  1)  p) 
Unit   stresses. 


.K  (1   +  (n  - 
"f8  =  nfc 


Dp) 


(26) 
(27) 


(29) 
(30) 


The  Emergency  Use   of    Hypochlorite 
Water  Disinfection  at  Philadelphia 

Bv    Fi:.\.\«  l.^    I).    W  K^^T-^ 

Ouriij^'  ilif  latter  [nirt  of  Novciuber,  1911,  at  a  time" 
when  the  .Selniylkill  Kiver  was  verv  badly  polluted,  a 
break  occurred  in  two  of  tiie  Hltered-water  mains;  as  a 
result  it  was  ne'cssary  for  a  time  to  ])uin|)  water  directly 
from  Ibe  Schuylkill  Hiver  to  supply  about  ."jO.ikmi  coii- 
suniers.  In  .spite  of  warnings  to  boil  the  water,  an  epi- 
demic of  ty]>lioid  fever  broke  out  and  over  .'{IKI  cases  re- 
.-idted. 

This  ejiidemic,  unfortunate  as  it  was,  caused  the  au- 
■iioritie«  to  take  such  precautions  that,  following  a  second 
break,  they  succeeded  in  taking  care  of  the  situation  in 
such  a  manner  that  not  a  single  ca,se  of  typhoid  fever  for 
the  live  weeks  following  has  been  directly  attributable 
to  the  water. 

The  s«-coiid  break  o<(urred  about  midnight  of  Oct, 
'i'i,  about  100  yd.  from  the  au.viliary  pumping  station 
•f  the  Upper  Ko.xborough  Filter  plant.  Tlie  \n\)^^  cracked 
at  a  joint  where  new  earth  had  been  placed  over  and 
under  it,  following  the  bad  break  of  1911.  The  break  was 
repaired  in  '^o  hr.  Meanwhile  it  was  nccessarv  lo  turn 
unaltered  walei  into  the  district.  The  precautions  taken 
were  fo  thorough  and  complete  in  every  detail  (hat  they 
riiiiy  well  l»e  copied  by  other  cities  finding  thcin«elves 
in  a  similar  predicament.     They  were  as  follows: 

(1)  A  (4iWTgency  hypochlorite  plant  using  three  parts 
per  millirtn*  of  bleach   (<hloride  of  lime)   corresponding 

PenT*"  *"'*'  '"  '^''"'■''"  "'  Torreiidnle  Ijibornlory.  Phlliirtelphla. 

.r.;j;.",';.,;'';:„'!rh.'r'::"i,frhu  a'Vil'A':.*"""'  '•'"'"'"" '"  ""■  -"• 


to  about  1.1  part  of  available  chlorine  @36%,  wa.s  set  up 
at  the  pumping  station.  The  bleach  was  api)]ied  at  the 
jump  wells  and  consequently  no  water  that  had  not  been 
treated  reached  the  consumer. 

(2)  Circulars  printed  for  the  purpose  warning  the  peo- 
ple to  hoil  the  water  were  distributed  bv  daybreak  of 
Oct.  26. 

(2)  Posters  were  fastened  to  telegraph  jjoles,  displayetl 
in  store  windows  and  similar  places. 

(4)  The  Bell  and  Keystone  Telephone  Companies  noti- 
fied all  their  subscribers — about  i:!,0(iO. 

(5)  Announcement  of  the  danger  was  made  by  all  the 
newspajiers. 

(6)  Special  delivery  letters  were  sent  to  all  ministers 
in  the  district,  requesting  that  they  make  announcement 
from  the  pulpit.  Similar  announcement  was  made  at  the 
schools. 

(7)  All  fountains  and  ])iiblic  or  semi-public  water- 
supplies  were  shut  ofl'. 

(8)  Bacterial  tests  were  made  the  day  of  the  break 
snd  were  followed  by  a  thorough  sampling  of  the  dis- 
trict. This  has  continued  since  and  a  study  of  the  results 
will  be  found  further  on. 

(9)  When  the  repairs  had  i)ceii  coiuplcled  and  filtered 
v.'ater  again  turned  into  the  mains,  bleach  was  added  at 
the  filtered-water  basin  ro  thoroughly  disinfect  the  pipes 
and  pipe  deposits. 

(10)  All  fire  plugs  or  hydrants  were  tlusbed  out  with 
the  idea  of  stirring  up  and  getting  rid  of  all  ])athogenic 
bacteria  as  soon  as  possible. 

The  area  receiving  Schuylkill  River  water  from  the 
Upper  Ro.xborough  plant  com])rises  a  part  of  Wards  21, 
22,  38  and  42.  which  c()m])ri.<e  a  part  of  the  5th  and 
Cth  districts,  consisting  of  (Jcrmantown,  Chestnut  Hill, 
Ko.xborough  and  Manayunk.  with  a  p(>])ulation  of  about 
50.000,  using  in  the  neighborhood  of  20.000,000  gal.  of 
v.-ater  a  day. 

Table  I  shows  the  cases  of  typhoid  fever  in  the  21,  22. 
38  and  42  Wards  for  a  corres])onding  period  of  1911  and 
1912,  as  well  as  the  ca.ses  in  the  entire  city  during  the 
same  time.  The  total  number  of  cases  for  the  four 
wards  was  pract-ically  the  .<amc  in  1911  and  1912,  and 
represents  what  might  i)c  called  the  normal  for  this  time 
of  the  year.  The  water  used  in  the.se  wards  comes  from 
Lower  as  well  as  from  U|>per  Ro.xborough  filter  ])lant. 

T.^BI.IC  I— TVI'IIOID    Fi:\KK    CASKS    I\    THK    FOIR    WARDS    AND 
l\  THK  W.HOI.K  flTV 

1011  1912 


Nov.  .30 o  ir.  3  23 

Total 10  131  II  122 

The  bacteriological  results  arc  interesting  and  instruc- 
tive and  are  given  somewhat  al  length  in  Tables  II,  IIJ 
and  \\ .  They  bring  out  two  things:  First,  the  effect 
of  large  doses  of  bleach  on  badly  polluted  water  and  sec- 
end,  the  length  of  time  it  took  to  flush  out  the  bacteria  in- 
troduced with  the  raw  water  (.«ee  particularly.  Table  TV., 
bacterial  counts  from  dead-end  samples). 


TARI.K  It     rONniTION  OK  HCHfYKI 


Dm.    • 

Shiiwmonl  HpiKot 
Hiirt^'rin  per  r  f 

Oct.  21 

Oct.  2.-. 

OrtlBa. 
On  27» 

22(1  (KXl 

1  rtn.nno 
n,(nn 
7..inn 

III\KR  AT  TIMK  OK  HIIKAK 

irhi<li(.v  Me|m(in(  intnl<e 

.'■(HI  140,n(X) 

iKii  i2n,nnn 

no  .'•".ono 

,Mi  af<,nnn 


a  TrralMl  with  hlparh 


•in-iiiiiv  ().  mi;! 
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Till'  untreated  water  at  ShHwmiint  hud  a  count  in  exeenn  i.l  ilml  iil  llic'  Melrncmt 
intake  duo  to  the  dilution  of  Wiitsahickon  Creek  whieli  enlcr«  the  Hehuvkill 
in-low  Shawmont. 

The  eount  was  about  7().(K)ll  on  the  20th  and  40,()00  on  the  27th.  At  thin 
the  effieiency  of  the  treatment  at  the  pump  wells  was  »1%  for  the  20th  an<l  82% 
for  the  27th. 

T.\RI.K    III— CONniTIOX   OK   WATER  ON    UK.VCHI.NX;    VAKIOU.S 
TIO.STING  POINTS. 


1  (ielatin  at  2()°  C. 


Date. 
Get.  26.. 
Oct.  27. . 
Oct.  2S.. 
Oct.  29.. 
Oct.  30.. 
Oct.  31.. 
Nov.  1.. 
Nov.  2.. 
Nov.  3.. 
Nov.  4. 
Nov.  5. 
Nov.  0. 
Nov.  7. 
Nov.  fl. 
Nov.  12. 


14(X)a 

510 

IfiOOa 

10 

ISW) 

4 

370* 

Kill 

,S1() 

.SL' 

23l)A 

140 

140 

3.SA 

l.'iO* 

35A 

No 


14. 


Nov.  16.    .  .  4  ti  5  ....  2  5 

No.  1  =  Upper  Ho.\borouKli  Filtered  Water  Baain. 

No.  2=Tap  at  Mt.  Airy  Pumping  Station. 

No.  3=Germantown  above  Chelton  .\ve. 

No.  4=5th  District  Office. 

No.  5=5214  Germantown  .\ve. 

No.  6  =  Mt.  Airy  Public  School. 

a  =B.Coli  present  in  1  c.c. 

*  =B.Coli  present  in  10  c.c 

A  -atypical  Coli  in  10  c.c. 

ALL  OTHER  TESTS  COLI  ABSENT  in  1  and  10  c.c. 

At  Mt.  Airy  Pumping  Station  (abandoned)  the  line  is  used  but  little  and  the 
water  was  turbid  for  four  days  and  the  eount  remained  high  until  Nov,  7. 

At  Germantown  and  Chelton  Aves.  where  the  mains  are  used  extensively  the 
water  was  turbid  but  one  da.v  following  which  the  count  dropped  to  rise  agaiu 
due  to  stirring  up  of  deposits  in  the  pipes.  The  water  at  that  point  had  a  count 
of  14  per  c.c.  by  Nov.  5. 

The  efficiency  of  the  bleach  at  the  Mt,  .Viry  Pumping  Station  was  98%  on  the 
26th  and  96%  on  the  27th  and  at  5th  District  Office  for  the  27th  it  was  97%. 

It  will  be  noticed,  then,  that  at  a  point  where  considerable  water  is  used, 
although  the  count  dropped  by  the  third  day  it  became  higher  and  did  not  run 
con.sistently  low  until  10  days  after. 

The  results  from  5214  Germantown  Ave.,  supplied  by  Lower  Roxborough, 
but  located  near  the  border  line  between  the  two  plants,  shows  the  effect 
of  the  water  backing  up  from  Upper  Roxborough  during  the  first  few  days. 
Ry  Oct.  30  the  count  was  6  per  c.c.  and  after  this  it  remained  low. 


TABLE  IV— CONDITION  OF  WATER  AT  VARIOr 
Bacteria  per  c.c. 
5th  District, 
Source,  Oct.  30  N" 

1  0808  Ridge  Ave   .  .  4 

2  6936  Ridge  Ave 6 

3  9156  Ridge  Ave 81 

4  302  Lamonte  St 55 

5  6247  Lawnton  St 130  1 

6  632  Leverington  St 45 

7  Sll  E.  Connaroc  St 22 

8  260  Sumac  St 250 

9  279  E.  Rochelle  St 220 

0  506  E.  Roxborough  St 58 

1  Vicarous  and  Osborne  St 42 

2  5200  Ridge  Ave 32 

3  5501  Ridge  Ave 32 


DEAD  ENDS. 


St. 


Carpenter  N.  E.  Emlen  St . . 
McCallum  N.W.  of  Carpenti 
Germantown  N.W.  Johnson  St 
Morton  N.W.  of  Johnson  St. . .  . 
Germantown  N.W.  Allen's  Lane 

Gowen  S.W.  Stenton  St 

Mermaid  S.W.  of  Stenton  St 

Mt.  Pleasant  X.W.  of  Emlen  St. 
Willow  Grove  &  Township  Line. 

Upsal  and  Jefferson  St 

Stenton  S.W.  of  New  St 

Highland  S.W.  of  30th  St 

o719  Emlen  St 

Greene  N.W.  of  Carpenter  St. . . 
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Tests  for  B.  Coli  communis  Oct.  30  all  negative  1  and  10  c.c,,  Nov,  4  all  negative 
1  e,*-,  Upsal  and  Jefferson  positive  on  10  c,c,  and  506  E,  Roxborough 
and  5200  Ridge  Ave,  atypical  on  10  c,c,     Nov,  15  all  negative  on  1  c,c.  and  10  c.c. 

The  filtered  water  basin  on  each  of  these  dates  hat!  a  bacteria  count  of  5  per  c.c. 

Samples  1,  2,  14  and  15  were  low  on  each  date,  it  is  thought  that  no  turbid 
water  reached  these  points.  Nos.  8,  9,  17,  19,  20  and  22  are  the  most  interest- 
ing. These  show  a  drop  from  an  average  of  260  on  Oct.  30  to  67  on  Nov.  4  and 
7  on  Nov,  15, 

Omitting  Nos.  1.  2,  14  and  lo  the  other  33  have  an  average  of  122  on  Oct.  30, 
of  36  on  Nov.  4  and  7  on  Nov.  15 
B.  Coli  Communis. 

Omitting  the  tests  of  the  first  two  days  when  the  water  was  turbid  and  not 
hltered.  we  have  the  following  results: 

Total  test  of  1  and  10  c.c.   =  133 

Total  positive  tests  of  1  c.c.   =  0 

Total  tests  of  10  c.c.  positive  =3=2  3% 

Total  tests  10  c.c.  atypical   =  7  =  5,3% 

It  is  very  evident  from  these  results  tliat  tlie  lileacli 
thoroughly  disinfected  the  water. 

By  Xov.  17  is  was  stated  by  the  writer  that  he  believed 
the  water  to  be  entirely  safe  to  drink.     Samples  tested 


■''iiii'i'  llial  diilc  hiiM'  had  coiiiils  as  low  as  II  per  c.r-.  and 
H.  coli  lias  been  absent  Ironi  all  tests. 

On  Nov.  2(J,  one  month  fnmi  the  time  of  the  break, 
tiic  Hiircau  of  Health  notified  the  consiimcis  tjiat  the 
Uiilcr  ciiidil  be  used  with  out  daii/,'er. 

The  liyjiochlorite  Ircalmciit  has  been  continued. 

The  strength  of  the  bleach  used  at  Upper  Ko.\boroii>rb 
was  as  follows: 

Oct.  26  and  27,  '3  parts  per  million  (powder)  ;  Oct.  2«. 
20  and  :)0,  21/0  parts.  Oct.  :)1  to  Xov.  11,  2  part.s ;  Xov. 
II  111  d.'ilc  (Dec.  2)   1/0  part. 

AM  llic  liltci-  plants  in  I'lnbidclpbia  have  been  adding 
bleach  In  water  in  the  liltcivil  water  basins  as  an  added 
precaiitidii  fur  ovci'  a  vcar. 

Steel    Frame  and  Traveling  Crane  for 
Building  Erection 

The  novel  framework  shown  in  the  accompanying  half- 
tone is  now  being  used  in  the  erection  of  H.  M.  Stationery 
office,  in  London,  Eng.,  a  new  rein  forced-concrete  struc- 
ture. It  is  an  adaptation  of  the  cominon  shipyard  crane 
for  the  first  time  applied  to  building  work  on  a  large  scale. 
The  new  building  occupies  the  major  portion  of  an  entire 
city  block,  with  outside  dimensions  of  lOG,  189.  :]77  and 
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Steel   Frame   Carrying  Traveling   Cranes   for 

EreiTIXI!    an    ExOLISH    BriLDINO 

323  ft.  on  its  four  sides,  and  will  be,  when  completed, 
eight  stories  high.  The  frame  shown  covers  this  entire  area 
and  allows  a  clearance  for  the  complete  height  of  the 
building. 

In  design  the  franie  comprises  four  transver.se  rows  of 
columns  across  the  narrow  length  of  the  lot  and  five 
rows  along  the  wide  length,  the  columns  being  connected 
longitudinally  by  box  frames  upon  which  electric  cranes 
are  run,  and  transversely  by  bracing  frames  which  are 
raised  above  the  elevation  of  the  longitudinal  frames  to 
allow  clearance  for  the  traveling  cranes.  The  whole  struc- 
ture is  of  riveted  steel  work.  The  positive  control  of  the 
whole  area  and  the  freedom  from  the  necessity  of  con- 
stantly changing  the  erection  cranes  to  avoid  the  rising 
structure  are  considered  sufficient  reasons  for  the  u.se  of 
this  erection  frame,  which  involves  a  rather  his:h  first 
cost. 

The  view  shown  herewith  is  taken  from  ('micretc  and 
Consiructional  Engineering,  of  London,  Eng. 
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Lessons  from  the  Failure  of  a  Weir  and 
Sluices  on  Porous  Foundations 

By  W.  G.  Bligh* 

The  principles  which  underlie  the  design  of  any  hy- 
draulic work  founded  on  a  porous  sub-stratum  have  been 
explained  in  eitenso  in  previous  articles  by  the  author  in 
ExGiNEERiXG  XEWst,  SO  that  further  detailed  explana- 
tion will  be  unnecessarj-  and  it  will  suffice  to  state  that 
the  stability  of  structures  built  on  a  porous  foundation  of 
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PLAN  OF  INTAXE  AND  Wtm  SLUICES 


I'iG.   1.  Plan-  and  Elevation  of  Weir  and  Intake, 
Wmcii  Failed 

sand  or  boulders  and  subjected  to  the  pressure  of  a  head 
of  water  is  dependent  entirely  on  the  ratio  the  length  of 
the  enforced  percolation  underneath  the  impervious  su- 
perstructure bears  to  the  head  of  water  acting  on  the 
work.     Symbolizing  the  former  by  the  latter  I  and  the 

latter  by  //  the  ratio  ^  or  c  is  termed  the  "percolation 
factor." 


The  undermining  influence  of  the  pressure  of  the  water 
upheld.  The  ratio  -  is  termed  either  the  "hydraulic  grad- 
ient" or  the  "virtual  slope."  The  values  of  percolation 
factors  for  the  various  materials  adopted  by  the  writer 
and  given  in  the  articles  above  alluded  to  are : 

Very  Fine  Sand  and  Silt 18 

Fine  Sand 15 

Coarse  Sand 12 

Sand  and  Gravel 9 

Boulders  and  Gravel 4to6 

The  statistics  referred  to  are  based  on  the  failures  of 
works  which  originally,  from  ignorance  of  the  principle 
involved,  were  designed  with  too  short  an  effective  base,  or 
length  of  percolation,  for  safety.  Thus,  suppose  a  case 
where  a  work  fails  by  undermining,  or  what  is  technically 
termed  'piping,"  in  which  the  ascertained  value  of  c  is  say 
10.     When  repaired  this  structure  is  provided  with  an 

increased  travel  of  percolation,  raising  the  ratio  jy  or   c 

to,  say,  18,  we  are  now  enabled  to  deduce  the  fact  that  10 
is  too  small  a  value  for  the  "percolation  factor,"  while  on 
the  other  hand  18  is  certainly  a  safe  value,  though  it  may 
be  wastefuUy  large.  Examination  of  other  works  simi- 
larly situated,  as  regards  quality  of  the  pervious  sub- 
stratum, enable  a  fairly  correct  value  to  be  deduced  and 
the  real  safe  value  for  c  may  be  found  to  be  close  to,  say, 
15.  Based  on  this  deduction  from  ascertained  facts,  any 
work  can  be  designed  Mith  confidence  as  to  its  stability 
against  undermining  if  its  horizontal  base  width  with  its 
vertical  depressions  and  sinuosities  added  in,  i.e.,  I,  equals 
cy.  H.  Under  these  circumstances  any  failure  of  a  work 
on  a  porous  foundation  is  often  extremely  valuable  as  fur- 
nishing an  additional  fact  on  which  a  reliable  value  for 
c  can  be  deduced  suitable  for  the  particular  description 
of  sub-stratum  in  question. 

Such  a  failure,  from  which  some  useful  deductions  may 
be  made,  recently  occurred  in  an  irrigation  project  which, 
for  the  present,  shall  be  nameless.  The  details  of  the 
design,  the  collapse  of  a  portion  of  the  work  and  the  les- 
sons which  maj'  be  learned  from  the  collapse  are  given 
below. 

The  diversion  works  in  question  are  located  on  a  river 
which  is  split  in  two  channels  by  an  island,  and  both 


I''ii;s.  •,'  AND  ;{.  Views  of  Intake  hkfoiik  and  aftku  Kaieiihc 


The  proi»cr  safi-  value  of  tliis  fiiclor  is  found,  not  by  ar- 
tificial cxiMTimentH  on  a  small  scale,  but  by  indisputable 
htatisticH  which  Iw-ar  on  the  capacity  of  the  various  per- 
viouH  materiaJH  which  may  comi>ose  a  river-bed  to  resist 
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channels  are  crossed  by  diversion  weirs,  connected  by  a 
rii)rappcd  embankment  across  the  island.  Each  of  the 
weirs  is  a  little  over  .500  ft.  in  length  and  the  embank- 
ment is  2000  ft.  long.  The  canal  takes  off  at  one  end  of 
one  of  the  weirs.  Fig.  1,  where  are  situated  the  weir 
scouring  sluices,  two  o])enings  5x10  ft.  each,  and  closely 
adjoining  is  the  canal  intake,  consisting  of  five  openings 
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each  SxlO  ft.    The  I'lill  supjily  of  the  raiiiil   is  S  ft.  i|r<'|), 
with  a  discharge  of  1500  sec.  ft. 

The  river  is  supposed  to  have  a  ina\iiiiuin  disciiar^^c  of 
118,000  sec.  ft.,  which  will  cause  an  alllux  of  about  !i  ft. 
above  the  crest  of  the  south  weir.  The  principal  levels 
are  as  follows : 

Cre.st  of  south   wi'lr Kl.   2!)74 

Cii'St   of   north   Wfir 2975 

Low    water    level 2960 

Flood   afflux    29S.') 

Sill  of  weir  sluice 2961 

Sill  of  Intake  sluice 296.5 

The  nia.ximuni  statical  head  actinj^  on  the  weir  occurs 
when  the  water  upstream  is  at  crest  level  and  the  chan- 


FiG.  4.  View  Looking  Upstream  at  Weir  Sluices 
AFTER  Failure 

(Position    of    view    shown    on    Fig.    1) 

nel  below  at  low- water  level,  viz.  14  ft.  (Fig.  6.)  The 
ma.ximum  head  acting  on  the  intake  occurs  when  the  river 
is  in  full  flood  and  the  canal  below  empty  and  is  then 
18.5  ft.   (Fig.  9.) 

The  materials  of  which  the  bed  of  the  river  is  com- 
posed consist  of  boulders,  gravel  and  sand.  A  safe 
value  for  the  percolation  factor  c  should,  it  is  deemed, 
be  not  less  than  6,  consequently  the  requisite  length  of 
travel  including  any  vertical  depressions  beneath  the  weir 
or  the  weir  sluices  should  be  14  X  6  =  84  ft.,  while  for 
the  intake  the  value  of  I  should  be  18.5  X  6  =  111  ft. 

On  analysis  it  will  be  found  that  the  weir  proper  falls 
short  of  this,  but  the  other  works  were  provided  with  a 
siiflficient  length  of  travel,  provided  the  fore  aprons  had 
been  made  thick  enough  to  withstand  the  uplift,  which  is 


taken  from  about  the  samt;  location,  shows  its  condition 
alter  the  settlement  of  the;  foundation.  Fig.  1  is  a 
view   of   tlie   weir  sluiceways  after   the   collapse. 

Ali(inmi;st  ok  \Vi;iit  Slukks 

With  regard  to  the  alignment  of  the  work,  the  function 
of  weir  scouring  sluices  is  to  maintain  a  clear  channel  iy 
front  of  the  canal  intake.  To  ell'ecl  this  it  is  re(|iiisite 
that  the  latter  be  situated  close  a(lj(tining  to  the  sluice 
ways  and  be  aligned  at  right  angles  to  the  a.xis  of  the  weir. 
A  further  necessary  adjunct  is  the  provision  of  a  "<li- 
vide"  wall  with  deep  foundations  between  the  weir  and 
the  approach  and  escape  channels  of  the  sluices. 

This  wall  protects  the  weir  from  the  consequence  of 
any  disaster  occurring  to  the  sluices,  which  are  always  a 
vulnerable  point,  and  further  promotes  .scour  by  confin- 
ing the  channel.  In  these  works  no  divide  wall  what- 
ever had  been  provided,  with  the  natural  consefiuence  that 
the  failure  of  the  weir  sluices  carried  with  it  a  consider- 
able length,  viz.,  40  ft.,  of  the  weir  itself. 

The  alignment  of  the  canal  head  being  at  an  angle  of 
135°,  not  90°  with  the  axis  of  the  weir,  neutralizes  the 
useful  effect  of  the  scouring  sluices.  Reference  to  Fig.  1 
will  clearly  show  that  a  triangular  spit  of  gravel  or  sand 
is  bound  to  be  deposited  in  front  of  the  gates  of  the  in- 
take, the  prevention  of  which  is  the  essential  function  of 
the  weir  sluices;  their  value  therefore,  owing  to  this 
wrong  alignment,  is  largely  discounted. 

Weir  Proper 
Figs.  5-7  are  profiles  of  the  weir  at  different  locations. 
From  these  figures  it  is  apparent  that  the  weir  body  con- 
sists of  a  solid  triangular  mass  of  concrete  which  is  pro- 
vided with  rear  and  fore  aprons  of  like  material.  The 
levels  of  these  aprons  and  that  of  the  base  of  the  structure 
itself  were  made  to  coincide  with  the  bed  of  the  river 
channel  as  it  existed  at  the  time  of  construction.  Wher- 
ever a  dam  is  founded  on  solid  bedrock,  the  carrying 
down  of  the  profile  in  this  way  is  to  be  commended  as  be- 
ing the  most  economical  method.  When,  however,  as  in 
this  case  the  bed  of  the  river  is  composed  of  loose  ma- 
terial which  can  easily  be  shifted  either  forward  or  side- 
ways by  the  action  of  water  in  a  high  state  of  commotion, 
as  would  naturally  occur  below  an  overfall  weir,  such  a 
procedure  is  open  to  strong  objection.  In  every  river  bed, 
some  part  or  parts  of  the  water  section  are  deeper  than 
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Fig.  5.  Minimum  Section       Fig.  6.  Section  Adjoining  Sluices 


Fig.   7.   Maximum   Section 


Figs.  5  to  7.  Sections  of  Main  Weir,  Showing  Hydraulic  Gradient  and  I'iezometric  Line 


very  considerable.  This  they  were  by  no  means  capable 
of  doing,  consequently  with  a  comparatively  low  head 
the)'  blew  up  and  the  fore  aprons  once  destroyed,  the 
length  of  travel  of  the  percolation  was  reduced  to  a 
figure  much  below  84  ft.,  so  that  the  works  were  imme- 
diately undermined  and  collapsed  bodily. 

Fig.  2  shows  the  intake  before  destruction  and  Fig.  3, 


the  rest,  forming  a  depressed  channel  which  carries  the 
greater  part  of  the  discharge.  When,  however,  as  is  the 
case  with  an  overfall  weir,  a  level  wall  is  built  across  the 
river,  the  volume  passing  over  is  practically  the  same  at 
the  ends  of  the  crest  as  in  the  center,  or  wherever  the 
deep  channels  exist. 

These  depressions  therefore  tend  to  become  obliterated 
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below  the  weir  as  they  undoubtedly  are  in  tlie  upper 
reach  aud  this  process  of  leveling  up  takes  place  at  the 
expense  of  the  higher  parts  which  become  gradually  de- 
nuded. This  being  the  case  it  is  distinctly  erroneous  to 
design  the  foundations  on  the  assumption  that  the  river 
bed  will  remain  unchanged  in  profile  as  if  it  were  rock, 
after  the  weir  is  built  and  the  conditions  of  flow  radically 
altered.  The  proper  procedure  in  all  such  eases  is  un- 
doubtedly to  level  up  the  bed  artificially  by  excavating  the 
liigher  parts  and  with  this  material  filling  up  the  hollows, 
the  latter  being  protected  by  deep  curtain  walls  to  retain 
the  fill.  On  the  platform  thus  formed  the  concrete  weir 
wall  with  its  complements,  the  rear  and  fore  aprons, 
which  are  placed  generally  at  low- water  level,  is  built. 

Thus  inexpensive  fill  takes  the  place  with  perfect  safety 
of  a  solid  concrete  mass.  Many  examples  of  this  con- 
struction exist  in  river  weirs  in  the  United  States  while  in 
Indian  works  light  friable  sand  is  made  to  do  duty  in 
the  same  manner,  all  that  is  essential  is  the  provision  of 
sufficiently  deep  protective  curtain  walls,  in  order  to  pre- 
vent any  possible  movement  of  the  inclosed  fill. 

The  hydrostatic  conditions  being  the  same  right 
through,  i.e.,  a  maximum  head  of  14  ft.,  the  length  of 
travel  of  the  enforced  percolation  should  also  be  the  same 
throughout.  Examination  of  the  profiles  in  Figs.  5-7 
f-hows  a  considerable  variation  in  base  width  and  con- 
sequently also  in  the  values  of  c. 


Fio.  8.  Choss-section  of   Wkik  Sluices,   Showing 
Hydraulic   Giudiknt   and    Piezometric   Line 

Thus  in  Fig.  5  the  hydraulic  gradient  works  out  to  1 
in  :i.'.),  in  Fig.  6  to  1  in  5,  and  in  Fig.  7  to  1  in  5.8.  These 
f.'radc  lines  are  marked  on  each  of  the  profiles,  together 
with  the  parallel  piezometric  lines  which  demonstrate  tli'' 
height  to  which  water  would  rise  if  piezometer  pipes  were 
inserted  through  the  imjiervious  base,  and  consequently 
the  area  contained  between  the  piezometric  line  and  the 
base  represents  the  uplift  in  terms  of  the  depth  of  water. 
If  these  graphical  lines  were  drawn  in  on  every  design  of 
a  work  subjected  to  ujilift,  mistakes  such  as  are  being 
ciiroiiicled  would  be  impossiide,  for  the  reason  that  the 
extent  of  ujjlift  and  that  of  the  virtual  slope  at  once  ap- 
(H-al  to  the  eye.  The  piezometric  line,  which  the  writer 
was  the  first  to  introduce,  when  the  base  is  only  hori- 
zontal, coincides  with  the  hydraulic  gradient,  but  when 
vortical  elei)ressioMs  occur  in  the  !)ase,  it  is  stej)ped  down 
at  thcHf  |K)ints,  and  then  the  outline  i.s  lowered  below  tiie 
hyilrnulic  grade  line.  Its  appli.'ution  is  most  sim])le,  and 
only  reijuireH  a  f)oricil,  a  imraile!  rule  and  a  few  grains  of 
common  wnsi'  to  effect.  Tak.-  a  ly  of  the  profiles,  't  wil' 
1k'  mhmi  lliat  there  is  a  point  of  ii  gress  for  the  percolatii:.' 
wnfrr  A  and  n  [ndnt  of  egress  /?.  the  distance  between 
tlicw  is  the  horizontal  cornimnen  of  the  length  of  travel 
of  the  percolating  fluid. 

To  obtain  the  hydraulic  grade  line  grapli  fally,  the  line 
AH  hno  to  be  lengthened  to  Ii'  to  the  extent  of  the  "um 
of  the  vortical  depresHionn  below  the  base  line     The  per- 


colating current  has  been  proved  by  experiment  to  cling 
to  the  sides  of  the  vertical  obstructions,  the  length  of 
travel  being  measured  down  one  side  and  up  the  other, 
except  in  such  cases  where  the  vertical  obstructions  are 
closely  adjacent.  In  Figs.  5-7  the  point  of  ingress  is  at 
A,  that  of  egress  is  at  B,  the  end  of  the  fore  apron,  at 
low-water  level.  The  line  AB  is  prolonged  to  B^,  BB^ 
being  made  equal  to  14  ft.,  which  is  the  sum  of  the 
vertical  components  of  the  travel,  viz. :  5  +  3-4-6  ft., 
the  final  one  at  the  outside  of  the  cut-off  wall  being 
omitted  from  consideration,  as  it  varies  in  value  in  the 
different  sections  and  if  scour  took  place  would  be  non- 
existent. The  effect  of  sheet  piling  below  the  fore  cur- 
tain is  also  neglected.  The  line  AC  made  equal  to  II. 
the  head  of  14  ft.,  is  drawn  vertically  and  CB^  the  hy- 
pothenuse  of  the  triangle  CB^A    is  then   the  hydraulic 

/         55  5 
gradient,  which  is  ,,,or-r-|-  =  1  in  3.0. 
°  yi         14 

The  piezometric  line  is  formed  as  follows.  In  Fig.  5 
the  vertical  depression  6,  3  and  5  ft.,  respectively,  are 
marked  out  from  B  to  B^,  in  reverse  order;  from  the 
points  thus  obtained  lines  parallel  to  C£'  are  drawn  in- 
tersecting verticals  drawn  up  from  the  reciprocal  vertical 
depressions  in  the  base  line.  The  piezometric  line  is  thus 
stepped  down  wherever  a  vertical  step  down  or  up  occurs 
in  the  base,  the  depth  of  each  step  being  obviously 
equal  to  the  actual  vertical  travel  divided  by  c.    Thus  the 

=  1.3  nearlv. 


depth  of  the  initial  stoii  at  ''  will  be 

3 


the  next  will  be  .^-^  =  (1.75,  and  so  on.     The  graphical 

procedure,  however,  avoids  any  siu-li  cukuhilioii,  tlie  same 
result  being  produced  automatically  liy  tlic  mctliod  de- 
scribed. 

In  the  maximum  profile,  Fig.  7,  there  is  clearly  grer.t 
waste  of  expensive  concrete  whose  place  could  well  have 
been  taken  by  protected  boulder  ai.d  gravel  fill,  whereas  in 
Fig.  5  the  whole  profile  lies  above  low-water  level  exposed 
to  having  its  foundai-io::?  eroded  and  deposited  in  the 
deep  central  channel,  while  its  hydraulic  grade  is  only  I 
in  3.9  instead  of  1  in  6.  Its  condition  is  therefore  con- 
sidered decidedly  unsafe  and  it  oidy  requires  a  very  low 
river  or  a  high  flood  to  bring  ai)Out  a  catastrophe.  Tiic 
only  hope  lies  in  a  thick  deposit  of  silt  taking  place  uj)- 
stream,  forming  a  natural  imi)ervious  rear  apron  which 
will  throw  the  ingress  point  of  the  line  of  percolating 
travel  further  back  and  so  fiat  ten  out  the  hydraulic 
gradient  to  a  safe  ratio.  'I'liis  imtural  action  of  silt- 
laden  water  has  saved  niiiny  iiii  ill  designed  work  from 
inevitable  destruction  iiy  undciiiiining.  It  cannot,  how- 
ever, be  depended  ujjoii  anil  in  this  case  unfortunately 
the  river  is  not  much  of  a  silt  bearer. 

The  outline  of  the  profile  of  the  weir  is  distinctly 
crude.     It  is  that  of  a  tia]icziuin  with  a  crest  width  of  2 

ft.,  increasing   iti   thickness   in   the   ratio  of       ,  whereas 

♦his  slope  should  be  more  in  tlic  relation  of    • ' .     'I'herc 

is,  therefore,  a  surplusage  of  material  which  is  wholly  use- 
less. Such  a  profile  is  only  suitable  for  a  hollow  dam, 
similar  to  the  And)ur.seii  type,  the  weight  of  the  material 
in  which  is  insufficient  to  withstaml  the  horizontal  water 
moment  without  assistance.  The  additional  weight  re- 
quired is  oldained  by  sloping  the  buck  so  as  to  cause  it 
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l(j  sLi|i|Kii1  n  mass  u(  water  as  well,  and  rurlluT  iiisiii-es 
a  wide  base.  What  is  then  suitable  under  totally  diU'ei-- 
ent  conditions  becomes  wasteful  when  ai)plieil  to  a  solid 
dam.  Where  material  would  be  of  value  is  in  the  hori- 
zontal ai)rons  which  are  alarmingly  defieient  in  Icnglh. 
The  rear  apron  requires  widening  to  bring  the  hydraulir 
grade  down  to  1  in  (i,  while  the  i'ore  apron  has  a  width 
of  oidy  \2  ft.  which  undoubtedly  requires  sup])lemenling, 
not  however  by  an  impervious  floor,  but  large  blocks  of 
concrete  laid  with  open  Joints,  as  was  done  in  the  case  of 
the  (iranite  lieef  dam  on  the  Salt  Kiver,  Ariz.* 

A  properly  designed  solid  weir  under  prevailing  condi- 
tions would  have  a  crest  width  of  fi  ft.  ami  a  ba.se  width 
of  about  13  ft.,  which  will  be  just  half  the  superficial  area 
of  this  ])rofile  at  a  depth  of  14  ft.  The  most  suitable  de- 
sign, however,  would  ])robably  he  of  the  buttressed-slab 
or  buttressed-arch  tyi>c. 

Wkii!  Sluice 

A  section  of  the  weir  sluice  is  given  in  Fig.  8.  The 
rear  apron  of  the  weir,  the  only  commendable  feature  in 
that  crude  design,  has  been  carried  at  a  reduced  thickness 
right  across  the  rear  of  the  weir  sluice  till  it  runs  into 
that  of  the  intake  (Fig.  1 ).  The  latter  is  therefore  prac- 
tically devoid  of  a  rear  apron,  two  bays  being  without  any 
such  protection.  Under  these  circumstances,  ins])ection 
of  Figs.  7,  8  and  9  will  show,  that  under  a  head  of  11 
or  of  9  ft.,  the  uplift  is  greater  beneath  the  canal  intake 
than  that  acting  on  the  weir  sluices.  The  great  advantage 
of  a  rear  apron  is  apparent  in  these  figures.  It  throws 
back  the  incidence  of  the  point  of  ingress  and  the  per- 
pendicular of  the  triangle  CAB^,  thus  flattening  the  hy- 


lar  loo  low  and  in  addition  a  vacnnni  was  formed  wliicli 
accclc-rated  the  complete  undermining  of  the  Ktructure. 
The  connection  between  the  intake  and  the  weir  in  e.\- 
I'cmely  weak  (Fig.  I),  consisting  of  only  two  shallow 
walls,  probably  at  different  base  levels  without  any  floor 
between,  and  toward  the  iiiistream  the  only  protection  i.s 
a  wall  21/2  ft.  thick  with  a  portion  of  rear  apron  and  noth- 
ing behind  it  except  a  backing  of  boulders.  This  was 
speedily  undermined  and  the  collapse  of  the  weir  sluices 
and  adjoining  weir  was  brought  about,  by  this  means,  if 
the  weir  sluice  floor  did  not  simultaneo\isly  blow  up,  as 
is   the   most  likely  case. 

If  the  intake  was  wrecked  under  a  head  of  11  ft.  or 
less  it  clearly  could  not  have  stood  a  moment  under  the 
enormous  uplift  which  would  occur  at  full-flood  level. 
Three  sets  of  grade  and  piezometric  lines  are  shown  in 
Fig.  9.  The  lowest  represents  the  state  of  affairs  after 
the  blowing  up  of  the  fore  apron,  the  middle  one  that  oc- 
curring just  before  that  event  and  the  upper  one  the  im- 
])ossible  condition,  supposing  the  floor  had  resisted  when 
the  maximum  head  was  applied.  Both  works  tilted  back- 
ward at  an  angle  of  10°  or  12°.  This  is  due  to  the  couple 
caused   by  the   uplift  and   the  weight  of  the  structure. 
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Fig.  9.  C'koss-skctiox  through  Intake,  Showing  Hvdi!.\ulic   Gradient  and   riKzo^nrriiic  Line 


draulic  grade  and  reducing  the  uplift.  A  line  of  deep 
sheet  piling  would  have  a  similar  effect,  but  in  a  boulder 
formation  an  impervious  diaphragm  is  impossible  of 
realization  since  even  with  the  introduction  of  sheet-steel 
piling  the  presence  below-  the  surface  of  large  boulders 
vill  cause  the  separation  and  bending  of  the  pile.s,  leav- 
ing gaps.  For  this  reason  the  sheet  piling  which  exists 
at  the  end  of  the  fore  apron  of  the  weir  has  been  omitted 
from  consideration,  as  having  no  statical  value.  A  fore 
apron  or  fore  sheet  piling  has  the  opposite  eiTcct  to  the 
rear  apron,  as  it  tends  to  throw  the  point  of  egress  farther 
outward,   thus   increasing   the   u]ilift. 

Intake 

With  remarkable  fatuity  a  fore  apron  1  ft.  thick  no 
less  than  100  ft.  long  had  been  added  on  to  the  intake. 
The  fatal  error  was  the  immediate  cause  of  the  catas- 
trophe, the  uplift,  even  with  a  low  head  of  11  ft.  or  9  ft., 
v/ith  water  only  at  crest  level,  was  far  too  great  for  a  thin 
floor  to  stand  and  naturally  it  blew  up  with  great  force 
not  only  beyond  the  intake  head  but  as  far  as  could  be 
seen  the  floor  situated  between  the  piers  themselves  was 
also  upset.  When  this  occurred  the  hydraulic  gradient 
suddenly  fell  back  from  1  in  12  to  1  in  2.4.  a  value  of  c 

•Engineering-  News.   Oct.    1,    1908,    p.   3fi6;   Jan.    7,   1909,   p.   1. 


which  for  the  full  flood  levels  is  grajjliically  delineated. 
If  the  fore  apron,  which  v\£as  directly  responsible  for  the 
disaster,  had  not  been  built  the  intake  would  still  have 
failed  by  undermining,  the  percolation  factor  being  in 
that  case  no  higher  a  value  than  3,  while  that  of  the  weir 
sluice  is  5.2.  At  full  flood  levels  the  hydraulic  gradi- 
ent would  be  as  steep  as  1  to  1,  in  the  case  of  the  intake. 
Had  a  sufficiently  wide  rear  apron  been  provided, 
which  could  be  composed  of  a  thick  layer  of  clay,  covered 
with  riprap  and  the  fore  apron  or  floor  rendered  pervious, 
the  work  would  have  been  perfectly  safe.  It  is  an  ex- 
tremely massive  construction,  the  piers  being  4  ft.  in 
thickness  of  solid  concrete.  In  cases  where  the  founda- 
tion is  porous,  weight  in  a  structure  except  as  regards 
overturning  moment,  is  of  little  value.  It  certainly  has 
the  property  of  retarding  disintegration  of  the  loose  sub- 
stratum, but  failure  must  occur  sooner  or  later  by  un- 
dermining, if  the  hydraulic  gradient  is  too  steep.  The 
work  is  now  a  complete  ruin  and  has  been  blown  up  to 
remove  the  gates. 

Repair.s 

A  new  intake  will  be  built  at  another  .site,  as  the  river 
is  wide  enough  at  this  part  to  allow  plenty  of  space 
for  the  ])urpose.     Weir  sluices  will  be  of  no  use  and  the 
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scouring  will  have  to  be  accomplished  through  the  intake 
itself,  utilizing  an  escape  head  which  is  built  lower  down 
as  outlet.  The  weir  will  be  shortened  by  40  ft.,  as  it  is 
proposed  to  build  a  south  abutment  at  the  point  where 
the  fracture  took  place. 

Port  Axgeles  Dam 

The  accounts  of  the  accident  to  the  dam  at  Port  Ange- 
les, V\'ash.,  contained  in  Exgixeerixg  Xews.  Dec.  5,  and 
26,  1912,  are  of  interest  as  a  demonstration  of  how  little 
the  principles  governing  the  design  of  dams  and  weirs 
built  on  a  porous  foundation  are  understood. 

The  head  of  water  upheld  in  this  case  is  100  ft.  The 
length  of  travel  is  as  follows:  horizontal,  197  ft.;  vertical, 
2  X  10  =  20  ft.  (around  the  sheet  piling),  or .217  ft. 
total.  The  head  being  100  ft.,  the  hydraulic  gradient  will 
bo  1  in  2.17. 

A  percolation  factor  of  a  little  over  2  is  absurdly  in- 
adequate for  gravel ;  it  is  considered  that  6  is  the  very 
minimum  allowable  value.  This  increased  length  of 
travel  can  be  easily  provided  by  simply  lengthening  the 
rear  apron  of  puddle  or  clay  323  ft.  and  also  providing 
sheet  piling  40  ft.  deep  underneath  the  dam.  That  in 
front  of  the  dam  is  clearly  of  no  use  whatever,  in  fact, 
if  effective  it  would  be  positively  detrimental  as  increas- 
ing the  uplift.  The  new  length  of  travel  would  then  be 
600  ft.  made  up  of  520  ft.  horizontal  and  80  ft.  vertical 
travel.  The  profile  of  the  wall  could  then  be  largely  re- 
duced in  sectional  area.  The  profile  as  it  stands  is  waste- 
ful and  primitive.  If  a  core  wall  reaching  down  to  rock 
and  forming  a  watertight  connection  with  the  same  on 
all  sifles  were  built  it  would  obviate  any  failure  by  under- 
mining.   The  uplift,  however,  would  be  very  great. 


The  Seail-crntrnar}'  of  I  nderBround  Rapid  Trannit  rail- 
ways was  celebrated  In  I^ondon.  on  Jan.  10,  of  this  year. 
Prior  to  1863  and  as  far  back  as  1844,  a  number  of  the  va- 
rious railways  entering  London  had  stations  within  the  city 
limits  between  which  they  operated  a  passenger  service,  but 
In  every  case  the  lines  were  merely  the  termini  of  the  main 
railroads  runnlni;;  out  of  the  city.  As  early  as  1846,  however, 
the  overcrowdln(r  of  the  London  streets  and  the  consequent 
dlfJlculty  and  danger  of  locomotion  began  to  be  a  matter  for 
public  discussion.  New  lines  of  streets  were  formed  and 
fresh  channels  of  communication  opened,  but  the  trafHc  con- 
tinued   to    be    greater    than    the    service. 

At  length.  In  1846,  a  parliamentary  committee  examined 
and  reported  upon  a  number  of  different  projects  to  remedy 
the  dltflculty.  About  20  schemes  were  submitted  to  this  com- 
mittee, most  of  which  were  merely  intended  to  extend  the 
existing  roads.  A  few,  however,  proposed  to  lay  new  local 
lines  either  In  what  they  termed  railway  streets,  that  Is,  new 
thoroughfares  to  be  formed  by  wholesale  demolition  of  build- 
ings, or  In  open  cuts  which  meant  the  conversion  of  streets 
Into  trenches,  or  on  viaducts.  One  proposal,  that  by  C;harles 
Pearson,  then  the  city  solicitor  of  London,  suggested  that  a 
new  line  be  built  Into  the  crowded  district  of  London  as  a 
■hallow  subway.  This  project  was  Intended  to  have  six  tracks 
In  the  subway  with  an  SO-fl.  road  above,  Mr.  Pearson's  sug- 
gestion was  not  carried  out,  but  he  was  engaged  to  work  out 
a  system  of  metropolitan  subways  somewhat  on  the  same 
plan  as  the  one  which  he  suggested.  As  a  result  of  his  study. 
In  1859  parliamentary  permission  was  obtained  to  build  what 
afterward  became  the  first  underground  rapid  transit  subway 
under  the  direction  of  the  Metropolitan  Hy.  The  first  sec- 
tion  of   this   road   was  opened    on   Jan.    10,    1863. 

This  subway  was  built  as  a  single  arch  tunnel  carrying 
four  brond-gage  tracks  with  multiple-car  trains  drawn  by  a 
■team  lo.omollve.  So  great  was  the  success  of  the  short  line 
first  built  that  Immediately  thereafter  plans  were  formulated 
for  the  construction  of  a  much  more  extensive  line,  which 
eventually  developed  Into  the  present  Metropolitan  District 
Hy.  A  view  of  one  of  the  first  trains  and  a  short  history  of 
the  railway  appears  In  the  "Engineer,"  of  London,  for  Jan.  10. 


Corrosion  of  Spikes   in  Ties  Treated 
with  Zinc-Chloride* 

In  the  past  12  or  15  years  the  use  of  the  zinc-chloride  pro- 
cess for  treating  ties  has  extended  to  numerous  railways 
covering  the  territory  west  of  Chicago,  and  with  this  largely 
extended  use  of  the  process  there  have  been  instances  iVhere 
serious  corrosion  of  spikes  (and  tie-plates  also)  has  occurred. 
Such  damage,  however,  is  by  no  means  general.  On  some 
roads,  where  such  ties  have  been  in  use  In  lar^e  numbers 
for  many  years,  there  is  no  evidence  of  corrosion  of  track 
fastenings  (either  In  hard-wood  or  soft-wood  ties).  On  other 
roads,  the  corrosion  appears  in  some  localities,  while  in  oth- 
ers  it    is    absent. 

The  cause  of  the  corrosion  is  not  well  understood.  In  the 
earlier  days  it  was  laid  to  the  presence  of  free  arid  in  the 
treating  solution,  and  this  may  be  responsible  for  ec  ses  of 
recent  occurrence.  The  treatment  of  ties  is  now  done  more 
largely  by  contracts  and,  there  may  be  more  hasty  methods 
of  handling  the  ties,  with  possibly  less  attention  tc  the  purity 
of  the  solution.  The  remedy  is  adequate  inSi-)ettion  i-t  the 
treating   plants    by    representatives    of    the    railways. 

In  the  Wellhouse  process,  a  weak  solution  of  glue  and 
tannin  or  tannic  acid  is  either  mixed  with  the  chloride  or 
is  applied  later  as  a  separate  solution,  in  order  to  plug  up  the 
cells  and  prevent  the  entrance  of  moisture  to  leach  out  the 
zinc-chloride  salt,  which  is  easily  soluble.  It  has  been  claimed 
that  no  corrosion  of  spikes  has  been  noticeable  where  glue 
and  tannin  have  been  used.  On  some  roads  it  has  been  noticed 
that  "while  steel  spikes  have  been  appreciably  corroded  in 
zinc-treated  ties,  iron  spikes  have  shown  no  evidence  of 
corrosion. 

The  most  widely  prevailing  opinion  as  to  the  cause  of 
corrosion  has  reference  to  the  seasoning  of  the  ties  after 
treatment.  It  is  thought  that  if  zinc-treated  ties  are  Im- 
mediately put  into  the  track  the  spikes  will  corrode,  but 
that  if  the  ties  are  permitted  to  dry  out.  so  that  all  the  salt 
has  solidified,  there  will  be  no  appreciable  corrosion.  It  is 
an  Interesting  fact  that  In  all  cases  of  corrosion  the  action 
on  the  spike  is  most  intense  at  the  face  of  the  tie.  Others 
claim  that  the  supposed  greater  activity  of  the  corrosion  In 
freshly  treated  ties  is  due  to  galvanic  action,  and  that  when 
once  the  solution  in  the  tie  becomes  evaporated,  the  dry  salt 
will  not  act  upon  the  spike  or  other  fastening.  Contrar.v 
to  this  view  is  the  fact  that  spikes  in  tracks  at  the  doors  of 
tie-treating  cylinders,  constantly  exposed  to  the  dripping  of 
zinc-chloride  for  periods,  as  long  as  ten  years,  show  no  evi- 
dence of  corrosion,  while  spikes  in  untreated  ties  in  main 
track  (in  the  same  neighborhood)  in  service  the  same  length 
of  time,  have  become  badly  corroded.  However  this  may  be. 
It  Is  In  line  with  good  practice  to  give  treated  ties  time  to 
season  before  putting  them  into  the  track,  as  the  zinc- 
chloride,  once  solidified,  is  less  liable  to  be  leached  out  of 
the   tie  by  the  dampness   of  the    ballast. 

On  electric  railways  the  corrosion  of  spikes  Is  more  fre- 
quently met  with  than  on  steam  railways,  and  it  Is  thought, 
that  it  Is  more  rapid  In  zinc-treated  ties.  It  seems  to  be 
agreed  that  the  corrosive  action  Is  caused  by  electrolysis 
from  the  currents  which  escape  to  the  ground  from  the  re- 
turn circuit  of  the  track.  In  the  case  of  ties  treated  with 
a  metallic  salt  the  path  to  the  ground  would  naturally  be 
easier  than  through  untreated  ties.  There  Is  the  question  of  a 
similar  action  on  the  spikes  from  the  track  circuits  of  elec- 
tric block  signals.  Inquiry,  however,  falls  to  show  that  any 
case  of  spike  corrosion  can  be  traced  to  the  signal  circuits. 
It  might  be  worth  while  to  Investigate  whether  the  corro- 
sion of  spikes  in  steam  railway  tracks  might  not  In  some 
cases  be  caused  by  stray  ground  currents  originating  In  an 
Intersecting    or    parallel     track    of    an    electric    railway. 

On  a  railway  system  where  corrosion  of  steel  spikes  In 
zln<--treated  ties  had  occurred,  experiments  were  undertaken 
to  determine  the  relative  corrosive  effect  on  spikes  driven 
In  untreated  ties.  In  ties  treated  with  zinc-chlorlde  and  In 
ties  treated  with  water.  After  seven  years  of  service  the 
spikes  were  pulled  out  and  It  was  found  that  corrosion  had 
taken  place  with  all  the  spikes  under  the  three  test  condi- 
tions, and  that  the  differences  were  so  slight  that  conclu- 
sions In  favor  of  any  one  of  the  three  seemed  unwarrantable. 
On  some  roads  where  corrosion  has  occurred  It  has  been 
found  difllcult  to  determine  whether  or  not  the  corrosion  In 
treated  ties  was  more  than  In  the  untreated  ones.  This  makes 
It  certain  that  some  other  agi'hcy  than  zinc-chlorlde  was 
responsible  for  at  least  some  of  the  corrosion.  On  other  roads. 
Inspection  has  shown  that  corrosion  of  spikes  on  zinc-treated 
ties  was  caused  by  the  brine  drippings  from  refrigerator  cars. 


•From  a  report  by  W.  M.  Camp,  published  In  the  "Bulletin" 
of  the  Roadmasters  and  Malntenance-of-Way  Association. 


F,.hnuii-v  (J,   1913  E  N  0  I  N  K  E  U  T  N  (i      N  K  W  8  a7l 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH 


EDITORIALS 


Hiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiNNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH  I I I iiiiiiiiiiiii iiiiiii iiiiiiiiiiiiiiini iiiiiiiiiiii II iiiiiiiiiiii iiiiiiiiiiiiiniiiiiiiiiiiiMiiiiinninM 


Tlio  seiiiiaiiiiual  Index  to  Enginekiuno  Nkw.s,  that 
for  Vol.  (J8,  July-Det'eiiibur,  1918,  is  mailed  with  this 
issue.  All  subscribers  who  fail  to  receive  a  copy  should 
notify  this  ollicu  as  soon  as  jjossible. 

'I'lu'  poor  old  horsepower,  like  the  hound  dog  in  the 
c'auii)ai{;n  song  of  last  fall,  is  being  kicked  around  in  a 
most  unfeeling  way  of  late.  As  noted  in  these  columns 
a  week  ago,  the  myriawatt  (10,000  watts)  is  being  bhUidly 
offered  to  the  engineering  public  as  altogether  better  than 
the  horsepower.  It's  almost  the  same  as  a  "boiler  horse- 
power" anyway,  say  its  sponsors,  so  why  not  shove  the 
horsepower  back  out  of  sight? 

And  now  comes  the  Bureau  of  Standards  with  a  pro- 
posal to  make  the  horsepower  au  even  746  watts — a  pro- 
posal which  is  about  equivalent  to  trimming  the  ears  of 
the  old  hound  to  nuike  him  look  like  an  uptodate  bull 
dog.  These  would-be  surgeons  do  not  realize  that  the 
hound  is  too  old  to  stand  such  an  operation.  The 
chances  are  after  he  had  been  trimmed  he  would  not 
know  where  he  was  at  and  his  old  friends  would  have 
no  further  use  for  him. 

Fortunately  for  the  horsepower,  like  the  hound  dog,  he 
has  some  staunch  friends  left,  who  will  protest  against 
his  being  kicked  around.  It  will  be  a  long  time,  we  be- 
lieve, before  the  term  horsepower  disappears  from  com- 
mercial usage.  The  electrical  engineers  can  think  in 
watts,  and  so  probably  can  numbers  of  other  engineers 
trained  in  the  technical  schools;  but  to  the  average  man 
the  horsepower  has  a  concrete  meaning  which  the  watt 
cannot  possibly  have.  There  is  no  objection,  of  course, 
to  the  kilowatt  or  to  the  myriawatt,  for  that  matter,  if  the 
natural  process  of  evolution  shall  establish  that  new  unit 
as  a  definite  breed ;  but  let  us  not  imagine  that  by  simply 
kicking  the  horsepower  out  of  the  back  door  he  is  going 
to  disappear.  Old  hounds  have  a  surprising  vitality,  and 
our  guess  is  that  he  will  be  able  to  follow  the  trail  for 
many  a  long  day  yet. 

Engineer  Members  for  the  New 
York  Public  Service  Com- 
missions 

The  American  Institute  of  Consulting  Engineers  de- 
serves the  approbation  of  the  profession  for  the  aggres- 
sive attitude  it  has  taken  in  urging  upon  Governor  Sul- 
zer  of  New  York  that  engineers  should  be  selected  to  fill 
the  existing  vacancies  in  the  New  York  Public  Ser- 
vice Commission.  A  delegation  of  Institute  members 
went  to  Albany,  on  Jan.  22,  and  interviewed  C4overnor 
Sulzer  and  also  left  with  him  a  letter  setting  forth  the 
reasons  why  engineers  should  be  selected  for  these  posi- 
tions. 

Of  even  greater  importance  perhaps,  because  of  its  in- 
fiuence  upon  public  opinion,  is  the  fact  that  the  Insti- 
tute took  measures  to  give  proper  publicity  to  its  action. 
The  New  York  daily  papers  of  Jan.    30    and    31    gave 


prominent  space  to  ibis  appeal  from  the  Institute  repre- 
sentatives. The  following  quotation  from  the  argument 
by  the  Institute's  representatives  before  Governor  Sul- 
zer is  well  worth  putting  on  record  in  these  columns: 

At  a  recent  tni-ctlnK  of  the  American  InBtltute  of  (Jon- 
sultlnp  EnKlncers  thi'  undtTBlKncd  Committee  wa»  appointed 
to  present  the  views  of  that  Institute,  and  what  are  probably 
the  views  also  of  a  majority  of  the  enplneerlntf  profession  on 
the  subject  of  appointments  to  the  Public  Service  Commis- 
sions of  this  State. 

We  have  no  personal  or  Individual  ambitions  to  serve  and 
no  candidates  to  present,  but  as  citizens,  however,  and  ex- 
pressing the  sentiment  of  a  body  of  professional  men  who, 
more  than  any  other  understand  the  problems  Involved  In  the 
execution  and  management  of  Kreat  public  works,  we  may  be 
permitted  an  altruistic  viewpoint,  and  speak  for  what  we  be- 
lieve  to   be   the   best   Interests   of   the   city   and    the   State. 


It  Is  unnecessary  to  here  go  into  the  history  of  the  chang- 
ing activities  of  the  New  York  Commission,  but  had  It  been 
constituted  as  above  Indicated  [with  able  engineers  among 
Its  members]  the  preparation  of  unworkable  and  costly  plans 
for  the  so  called  Triborough  System,  now  largely  abandoned, 
for  vifhlch  not  a  single  bid  for  operation  was  received,  would 
not  have  occurred.  The  plans  for  so  much  of  the  original 
routing  as  constitute  a  part  of  the  dual  system  under  con- 
sideration have,  because  of  the  activities  of  engineers,  already 
been  changed  so  as  to  effect  a  saving  of  many  millions  of 
dollars.  With  a  commission,  thoroughly  Informed  on  ques- 
tions of  construction  and  transportation,  rapid  transit  would 
already  have  been  an  accomplished  fact  on  terms  creditable 
and    fair    to   both    city   and    the    transportation    companies. 

The  new  commissioners,  whether  chosen  because  of  ex- 
perience in  executive  and  business  affairs,  or  le^al  attain- 
ments and  knowledge  of  corporation  law,  or  special  railway 
experience,  training  and  knowledge,  or  wide  engineering  ex- 
perience should  be  men  of  such  character  and  standing  as 
to    command    not    only    your    own,    but    the    public's    confidence. 

This  committee  believes  that  the  best  interests  of  the  com- 
munity will  be  conserved,  and  the  maximum  of  credit  accrue 
to  your  administration,  if  you  establish  the  practice  obtain- 
ing elsewhere  of  selecting  for  the  Public  Service  Commissions, 
men  of  broad  engineering  experience,  not  because  of  their 
profession  as  engineers,  but  because  the  problems  continually 
confronted  are  best  solved  by  men  of  character  and  executive 
capacity   v^ho    have    had    engineering    training. 

There  are  ample  precedents  for  your  guidance.  The  Na- 
tional Government  selected  engineers  for  its  Canal  Commis- 
sions and  an  army  engineer  otflcer  to  supervise  the  Panama 
project  in  its  entirety;  Chicago  employed  an  engineering  board 
to  settle  its  financial,  constructive  and  operating  transporta- 
tion problems,  and  another  board  of  three  engineers  to  deter- 
mine its  rapid  transit  system:  the  Pennsylvania  Terminals, 
costing  $125,000,000,  was  supervised  by  an  engineering  com- 
mission, and  the  road's  president  is  an  engineer;  the  New 
York  Central's  Terminal  Improvements,  of  enormous  cost, 
were  largely  determined  by  engineering  boards,  and  in  Massa- 
chusetts and  elsewhere  Public  Service  Commissions  Include 
engineers  of  standing.  But  whatever  the  character  of  the 
work.  Its  supervision  by  men  of  the  type  of  Goethals  would 
be  a  public  guarantee  that  energy,  sanity  and  economy  would 
characterize  the  work  undertaken,  and  we  wish  to  voice  In 
some  measure  the  belief  that  a  change  in  the  character  of 
Public  Service  Commissions  so  as  to  comprise  men  equipped 
with  engineering  training  is  essential   for  the  best   results. 

The  practice  has  often  obtained  for  the  Governor  of  a 
State  to  ask  the  advice  of  professional  bodies  from  which 
candidates  can  be  selected  to  fill  appointive  public  offices.  New 
York  is  the  headquarters  of  engineering  societies  comprising 
an   aggregate  membership  of  over  20.000. 

"U'e  take  the  liberty  of  urging  you.  first,  to  make  the  ap- 
pointments of  such  Commissioners  absolutely  independent  of 
political  or  other  pressure,  and  second,  to  appoint  men  of  en- 
gineering training  selected  by  you  from  a  list  of.  say.  a  dozen 
men  to  be  submitted  on  your  Invitation  by  the  Presidents 
of  the  five  National  engineering  societies  In  cooperation   with 
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the     Presidents     of     the     Chamber     of     Commerce      and      the 
Merchants'   Association. 

Such  aggressive  action  by  the  leaders  of  the  profession 
is  the  proper  procedure  if  engineers  are  to  take  the 
prominent  position  with  respect  to  public  affairs  that  the 
profession  as  a  body  believes  they  should  hold.  The  or- 
ganizations in  other  professions — architects,  lawyers, 
phvsicians,  teachers — are  active  in  defending  the  inter- 
ests of  their  members  when  issues  are  pending  in  state 
legislature.*,  in  Congress  or  before  public  officials.  There 
is  no  rea.son  in  the  world  why  organizations  of  engineers 
should  not  be  similarly  active  in  support  of  the  interests 
of  the  profession. 

Moreover,  such  work  is  actually  work  for  the  public 
benefit  and  for  good  government,  as  well  as  for  the  in- 
terest of  the  profession.  For  it  is  well  agreed  that  only 
by  putting  men  with  some  understanding  of  technical 
matters  in  responsible  charge  of  engineering  works,  can 
there  be  any  assurance  of  obtaining  good  results. 

Since  the  above  was  written,  Governor  Sulzer  has  ap- 
pointed two  judges  to  membership  on  these  Commis- 
sions. Xevertheless,  the  strong  presentation  by  the  Insti- 
tute of  Consulting  Engineers  was  well  worth  making. 
It  is  only  by  such  widely  published  statements  as  to  the 
value  of  expert  engineers  in  public  service  that  public 
opinion  will  become  educated  to  understand  the  reason 
for  some  of  the  serious  failures  of  popular  government. 


The  Efficiency  Society 

Is  the  recently  formed  Efficiency  Society,  which  held 
its  first  annual  meeting  in  New  York  last  week,  to  be 
classed  as  an  engineering  organization?  Its  principal 
officers  are  engineers  and  there  was  a  sprinkling  of  engi- 
neers among  the  80  or  100  persons  in  attendance  at  the 
sessions.  Wc  doubt,  however,  whether  the  organization 
can  properly  be  das-sed  as  an  engineering  society. 

In  fact,  so  far  as  efficiency  in  relation  to  engineering 
work  is  concerned,  it  is  difficult  to  see  any  reason  justify- 
ing the  establishment  of  a  new  society.  A  special  sec- 
tion of  the  American  Society  of  Mechanical  Engineers 
lias  been  organized  devoted  to  the  .so-called  science  of 
management,  which  seems  to  fill  all  the  necessary  re- 
quirements, for  the  mechanical  engineers  at  least.  As  for 
the  engineers  in  other  branches  of  the  profession,  the 
furor  over  the  so  called  new  science  of  management 
docs  not  appear  to  have  created  any  great  e.xcitement 
among  them.  It  is  well  recognized  that  problems  in  con- 
nection with  the  organization  and  management  of  enter- 
prise are  a  part  of  the  engineer's  joi).  but  these  problems 
have  Ikk-h  with  us  ever  since  work  of  the  civil  and  mining 
and  electrical  engineer  began  to  Ik;  carried  on  on  a  large 
scale. 

If,  then,  the  Efficiency  Society  is  to  do  a  useful  work, 
it  must  aj>pcnl  to  a  much  wider  field  than  the  manufac- 
turing industricH  with  wiii<h  engineers  arc  concerned. 
Indications  are,  in  fact,  that  the  .«ociety  is  endeavoring 
to  find  itself  by  doing  this  very  thing.  Its  president  is 
the  head  of  a  national  bank,  and  while  the  majority  of 
nanie><  on  its  list  of  directors  are  engineers,  there  are  in- 
ohnled  also  expert  accountants,  naval  officers  and  heads 
of  jMiblic-utilily  entcrpriwH. 

In  the  recent  two-dav  nweting.  the  program  may  be 
summarized  by  stating  that  the  three  M'ssions  on  the  first 
day  were  devoted,  respectively,  to  the  subjects  of  organi- 
zation, management  and  efficiency  in  government  work ; 


on  the  second  day  to  industrial  relations  and  industrial 
hygiene. 

Confining  our  attention  to  the  subjects  dealt  with  at 
the  first  two  sessions,  it  is  undoubtedly  true  that  we  need 
to  develop  a  more  definite  science  of  organization  and  of 
management.  It  is  a  question,  however,  whether  the  pro- 
ceedings at  these  sessions  shed  any  light  upon  these  im- 
portant problems.  Some  of  the  papers  appeared  more 
likely  "to  obfuscate  the  subject,"  in  the  colored  brother's 
words. 

For  example,  one  of  the  papers  had  the  high-sounding 
title,  ''Scientific  Selection  and  Assignment  of  Men  in  the 
Creation  of  an  Organization."  The  young  woman  author 
of  this  paper  laid  down  the  admirable  general  principles 
that  the  work  each  man  should  be  given  in  an  industry 
should  be  the  sort  of  work  for  which  he  is  physically  and 
mentally  adapted. 

As  many  of  our  readers  know,  the  work  usually  known 
as  vocational  guidance  consists  in  aiding  young  men  and 
young  women  on  leaving  school  to  intelligent  selection  of 
an  occupation,  and  is  being  developed  to  an  important  ex- 
tent in  connection  with  philanthropic  and  educational 
agencies  in  some  of  our  cities. 

It  was  soon  evident,  however,  that  it  was  not  at  all  this 
class  of  work  that  the  young  woman  author  of  the  paper 
had  in  mind.  Her  thesis  was  that  the  employment  de- 
partment of  an  industrial  concern  should  be  "in  charge 
of  expert  character  analysts,  who  interview,  select  and 
assign  men  applying  for  positions."  What  she  meant  by 
"expert  character  analysi.s"  was  further  explained  in  the 
latter  portion  of  the  paper  as  follows : 

He  -who  would  become  proficient  in  human  analysis  must, 
therefore,  lay  tribute  upon  biologry.  anthropology,  physiology, 
anatomy,  physiological  psychology,  history,  political  economy 
and  sociology.  He  must  also  make  for  himself  and  secure 
from  others  the  results  of  years  of  patient,  painstaking, 
widely  extended  scientific  research  into  the  workings  of  the 
law  of  cause  and  effect,  both  in  nature  and  human  nature. 

it  is  a  law  of  nature  having  universal  application  that  the 
size,  color,  form,  proportion,  texture,  consistency,  and  struc- 
ture  of  an   object   indicate  its  function    and  use. 

We  determine  the  difference  between  an  orange  and  a 
shotgun  through  comparison  of  size,  color,  form,  proportion, 
texture,   consistency  and   structure. 

The  same  law  Is  applicable  without  modification  to  human 
beings. 

It  is  obvious  that  size  of  body  fits  or  unfits  a  man  for  a 
given  kind  of  work.  If  the  work  requires  covering  great 
distances,  the  short,  stout  man  Is  sorely  handicapped  be- 
cause he  Is  not  built  for  easy  locomotion.  On  the  other  hand, 
much  stooping  or  bending  Is  difficult  for  the  tall,  rangy-built 
man. 

Blondes  and  brunettes  do  not  work  In  the  same  manner. 
They  natunally  incline  to  dlfVerent  lines  of  work.  Generally 
.speaking,  blondes  are  speculative  and  optimistic:  usually 
mild  and  good  natured;  often  Inventive;  like  to  conceive  the 
Idea  or  plan  for  someone  else  to  work  out.  They  naturally 
Incline  to  aggressive  work,  such  as  salesmanship,  advertis- 
ing and   promotion. 

Brunettes  Incline  to  conservatism  rather  than  speculation; 
often  serious  minded:  sometimes  Inclined  to  gloominess;  like 
to  work  out  and  perfect  the  plan  which  some  other  mind  has 
conceived. 

The  above  quotation  slieds  some  light  on  wlint  the 
author  of  the  paper  meant  iiy  "scientific  character 
analysis";  but  a  much  more  illuminating  explanation 
came  when,  in  response  to  a  request  from  the  audience, 
the  young  woman  consented  to  give  an  exhibition  of  her 
jiowers  of  character  analysis.  .\  volunteer  from  the  audi- 
ence was  brought  upon  the  stage  and  the  young  woman, 
first  carefully  examining  his  hand,  explained  the  sig- 
nificance of  the  distance  between  the  thumb  and  certain 
<if  the  fingers,  the  flexibility  of  the  hiiiul,  the  length  of 
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tlie  fingers,  etc'.  TIumi  taking  a  view  of  tlie  subject's 
I'oatrtros  she  proceeded,  witliuiil  (iiu'stiouinj;  tlie  subject  in 
any  way,  to  delineate  his  character  and  exphiin  wliat 
sort  of  occui)ation  lie  was  best  achipted  for.  Tlie  whole 
exhibition  was  strongly  reminiscent  of  the  acute  char- 
acter reading  wliich  was  done  by  traveling  phrenologLsts 
a  quarter  of  a  century  ago.  It  seems  well-nigh  unbe- 
lievable that  it  should  find  a  place  in  the  proceedings  of 
a  so  called  scientific  society  at  the  present  day. 

Lest  it  be  thought  that  we  are  giving  undue  jn'onii- 
nence  to  this  feature  of  the  Efficiency  Society's  program, 
it  should  be  noted  that  it  was  this  which  attracted  chief 
attention  on  the  part  of  the  public  and  was  heralded  in 
large  headlines  by  the  daily  papers  as  the  principal  event 
of  the  session. 


Second  Report  of  the  "Joint  Com- 
mittee on  Concrete  and  Rein- 
forced Concrete" 

While  the  "Joint  Committee's"  second  report,  pre- 
sented at  the  recent  annual  meeting  of  the  American 
Society  of  Civil  Engineers,  differs  only  in  secondary  de- 
tail from  its  first  report,  it  has  very  much  greater  im- 
portance. To  realize  this  it  is  only  necessary  to  recall  the 
history  of  the  Joint  Committee. 

Beginning  in  1904 — or  perhaps  in  reality  somewhat 
earlier — the  committee  has  been  at  work  for  eight  and  a 
half  years;  the  final  result  is  the  present  or  second  re- 
port. The  first  report,  the  product  of  five  years'  work, 
was  the  occasion  of  fundamental  dissension  within  the 
committee,  and  was  put  forward  concededly  as  a  tem- 
])orary  measure,  an  introductory  statement,  a  primer  of 
the  subject.  Criticism  apparently  was  expected,  and  it 
came,  much  of  it  rather  sharp ;  the  committee  replied  to 
it  by  stating  that  a  mere  progress  report  should  not  be 
expected  to  meet  all  demands.  This  explanation  was 
given,  for  example,  as  a  defense  against  the  criticism  that 
the  report  stated  only  known  matters,  but  did  not  point 
out  the  doubtful  or  unknown  matters,  much  less  investi- 
gate them  and  thereby  advance  the  art;  and  against  the 
criticism  that  a  mixture  of  textbook  and  specification 
matter  did  not  satisfy  the  injunction  "to  investigate  and 
report."  Xaturally  the  report  had  but  a  qualified  stand- 
ing. But  the  present  report,  coming  forth  as  the  mature 
])roduct  of  over  three  years'  redeliberation,  is  in  a  much 
different  position. 

We  would  point  to  the  air  of  finality  inherent  in  the 
second  report.  Xothing  is  said  of  tentative  conclusions, 
of  its  being  a  progress  report,  of  some  phases  having  been 
laid  aside  for  the  present,  of  details  still  under  study. 
Xo  suggestion  is  made  that  the  committee  plans  further 
work,  or  regards  its  duties  as  uncompleted,  or  has  studies 
under  way  which  wall  enable  it  to  present  new  informa- 
tion in  a  third  report.  Thus  the  report  stands  forth  as 
a  real  conclusion,  the  ultimate  outcome  of  the  committee's 
study  of  the  subject.  It  will  go  before  American  engi- 
neers, and  before  our  foreign  brethren,  as  the  crystallized 
professional  opinion  of  this  coimtrv'  on  reinforced  con- 
crete (nominally,  concrete  and  reinforced  concrete;  but 
see  the  contents  of  the  report  on  this  point). 

That  this  makes  the  report  a  very  important  document 
indeed,  will  be  apparent.    Because  it  is  so  important,  we 


have  concluded  (despite  the  very  wide  distribution  which 
the  report  itself  will  enjoy)  that  an  abstract  of  its  lead- 
ing features  ought  to  be  printed  in  l']N(ii.\'KKiiiN"<i  .\i;w.s 
on  the  chance  that  a  few  additional  persons  might  thus 
be  reached.  Such  an  abstract  will  be  found  on  another 
page  of  this  issue. 

For  .study  of  the  report,  attention  will  be  attracted  liy 
two  elements:  its  positive  statements,  and  the  subjects 
(iiuitted  or  ignored. 

As  to  the  first  element,  it  will  be  found  by  the  reader 
that  the  report  is  a  sane,  balanced,  well-expressed,  ex- 
position of  expert  conclusions  concerning  a  great  number 
of  questions  arising  in  the  use  or  contemplated  use  of 
reinforced  concrete.  Based  on  many  long  series  of  tests 
made  at  various  places  under  different  conditions  and  for 
different  purpo.ses,  and  based  also  on  a  decade's  practice 
in  reinforced-concretc  construction  throughout  the 
United  States,  the  positive  part  of  the  report  takes  front 
rank  beyond  all  question,  as  a  code  of  good  practice  in 
this  field  of  construction. 

That  this  second  report  contains  only  minor  changes 
from  the  1909  report,  and  that  it  agrees  substantially 
with  W'hat  has  been  established  as  good  practice  for  some 
years  past,  proves  not  only  that  the  committee  did  ex- 
cellent work  in  its  first  period  (i.e.,  prior  to  the  first  re- 
port), but  also  that  reinforced-concrete  engineers  have 
been  remarkably  wideawake  and  jirompt  in  following  the 
experimental  study  of  the  subject  and  adapting  their 
practice  to  the  results  of  such  study.  The  present  report, 
therefore,  confirms  the  conclusions  of  established  practice 
and  stamps  the  latter  with  authoritative  approval. 

The  second  element  which  is  bound  to  engage  the  stu- 
dent's attention  consists  of  the  omissions  of  the  report. 
Xo  burning  questions,  points  of  doubt,  subjects  of  criti- 
cism or  suspicion,  etc.,  appear  to  have  representation  in 
the  report.  The  societies  before  whom  the  Joint  Com- 
mittee presents  its  findings  will  be  bound  to  conclude 
that  all  is  serene  in  the  realm  of  concrete,  that  nothing 
requires  further  discussion  or  investigation.  At  the  very 
least,  as  the  committee  does  not  report  subjects  of  fur- 
ther study  and,  in  the  course  of  its  text,  makes  note  of 
practically  no  serious  open  questions,  the  societies  must 
conclude  that  the  committee  did  not  find  further  ques- 
tions worthy  of  its  attention.  Perhaps  there  will  be 
critics  of  the  report  who  will  take  issue  with  the  Joint 
Committee  on  this.  There  may  even  be  those  who  will 
say  that  the  committee  in  reporting  on  removal  of  forms 
should  not  have  omitted  to  point  out  that  it  advocates 
purely  arbitrary  opinion,  that  there  is  no  scientific  or 
other  non-arbitrary  method  available,  and  that  a  test- 
method  for  deciding  the  time  of  striking  centers  is  one 
of  the  crying  needs  of  the  art  today. 

Largely  by  the  effect  of  omissions — for  example  omis- 
sion of  all  reference  to  the  disturbed  feeling  in  some 
.  circles  over  surface  disintegration  and  "decay"  of  con- 
crete— the  report  has  a  smooth  and  even  tone,  to  the  de- 
gree of  giving  an  optimistic  impression.  This  is  inevita- 
ble in  part,  if  the  report  is  to  form  a  reassuring  "basis  for 
specifications."  The  correct  modicum  of  doubt  when  re- 
ferring to  durability,  or  to  effect  of  seawater ;  or  a  scien- 
tific disclaimer  of  certainty  when  recommending  unit- 
stresses,  etc.,  would  not  be  compatible  with  fullest  effici- 
ency in  molding  the  future  specifications  of  the  coimtry. 
Yet  there  are  plenty  of  other  omitted  points  not  under 
the  same  ban ;  as,  the  matter  of  a  field  test   already 


274 


E  X  G  I  X  E  E  K  I  X  G     X  E  W  S 


Yol.  69,  Xo.  6 


alluded  to,  a  statement  of  limitations  of  knowledge  on  the 
agreement  between  structural  concrete  and  testpieces, 
an  opinion  as  to  the  relative  homogeneity  of  concrete 
made  and  placed  by  different  methods,  and  the  like. 
Such  omissions  as  the  latter  lead  to  the  impression  that 
in  drawing  the  report  the  cold  and  plain-flavored  bread 
of  fact  was  buttered  and  spiced  with  a  little  enthusiasm, 
and  with  the  wish  to  promote. 

Now  that  the  work  of  the  Joint  Committee  is  done,  no 
further  work  having  been  reported  necessary  or  in  prog- 
ress, its  component  committees  will,  we  trust,  request 
their  discharge  by  the  respective  societies.  Xo  good  can 
come  of  letting  the  subject  of  concrete  and  reinforced 


concrete  float  between  heaven  and  earth  in  the  custody 
of  a  committee  indefinitely.  The  world  has  gravely  done 
its  share  of  the  Joint  Committee's  work,  by  waiting 
nearly  a  decade  for  a  final  report,  and  it  is  entitled  to 
end  its  waiting.  Of  course,  this  is  the  natural  thing,  and 
our  mention  of  it  here  would  be  impertinent  were  it  not 
for  the  fact  that  the  American  Society  of  Civil  Engineers' 
committee  (a  component  of  the  Joint  Committee),  which 
recently  reported,  failed  to  ask  for  its  discharge  or  for  a 
specific  continuance.  Is  the  Joint  Committee  to  be  as 
eternal  as  its  subject?  If  so,  we  would  advocate  annual 
election  on  the  same  basis  as  governs  election  of  officers 
of  the  societies. 


luumninminimiiiiiiiiiiiiiiiuiiiiiiniuiniiiiiiiiiiiiiiiiniiiiiiilliiiiiiliiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiNniiiiNNiiii^ 


LETTERS     TO     THE     EDITOR 


Purposes  of  Railway  Signaling 

Sir — T  have  read  the  articles  on  signaling  on  the  C,  I. 
&  L.  Ry.  and  the  C.  G.  W.  Ry.,  in  your  issues  of  Jan.  9 
and  16,  and  have  found  both  articles  very  interesting. 
The  former  article,  with  the  summing  up  of  the  advan- 
tages of  block  signaling,  made  the  better  impression.  In 
Fig.  1  of  the  latter  article  is  shown  a  bracket  post.  This 
is  not  a  good  example  of  signaling,  as  the  best  practice  re- 
quires the  signal  to  be  placed  ne.xt  to  the  track  it  governs. 
Placing  it  outside  of  the  track  and  using  a  stub  post  is 
at  best  a  makeshift.  The  diagrams  in  Fig.  4  of  the  same 
article  show  too  much  detail,  with  the  result  that  it  is 
difficult  to  trace  the  circuits,  and  the  batteries  and  relays 
seem  to  be  upside  do^vn.  Some  information  as  to  the 
density  of  the  traffic  handled  would  have  added  to  the 
value  of  the  article.  Signal  systems  accomplish  two  pur- 
poses: they  provide  "safety"  and  "facility,"  and  both 
points  should  be  brought  out  in  a  signal  article. 

H.  M.  Speruy, 
General  Railway  Signal  Co. 

Rochester,  X.  Y.,  Jan.  29,  1913. 

(The  use  of  the  bracket  post  in  the  case  mentioned  was 
due  to  the  existence  of  a  siding,  and  presumably  there 
was  not  room  between  the  siding  and  main  track  to  per- 
mit of  placing  the  signal  in  that  position.  As  to  the 
position  of  the  batteries  and  relays,  our  readers  undoubt- 
edly recognized  that  these  were  shown  only  diagram- 
matically.  We  quite  agree  with  Mr.  Sj)erry  that  the 
op<Tuting  results  of  signaling  are  fully  as  important  and 
interesting  as  the  design  of  signal  plant. — En.] 


Effect   of   Sugar  on  Concrete 

Sir  -In  regard  to  the  action  of  sugar  and  vegetable 
oiIh  on  concrete,  mentioned  in  your  issue  of  Jan.  16,  1913. 
the  dpcomposing  a<tion  in  both  cases  is  due  to  the 
C«(01I).,  whi<h  JH  split  off  during  the  hydrolysis  of  the 
Hilicntcs  in  the  cement.  In  the  case  of  oils,  saponifica- 
tion onsucH  with  formation  of  lime  soap,  while  in  the 
caw  «if  sugar  a  calcium  saccharate  ifi  formed,  which  ig 
liolulile.     The  aluminatcH  are  likewise  robbed  of  lime  by 
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sugar  solutions,  which  result  in  a  soft,  weak,  porous  con- 
crete. The  remedy  in  each  case  is  to  reduce  the  amount 
of  lime  capable  of  being  attacked.  Canevazzi  has  re- 
ported on  the  successful  use  of  puzzolana  in  concrete  for 
resisting  the  attack  of  olive  oil,  and  it  is  suggested  that 
the  use  of  tufa  concrete  as  employed  in  the  Los  Angeles 
Aqueduct  be  employed  in  this  case.  It  is  further  sug- 
gested that  the  concrete  surface  coming  in  contact  with 
the  oil  be  swabbed  with  hot  paraffin  and  the  surface  then 
gone  over  with  a  blow  torch  in  order  to  drive  the  paraffin 
into  the  pores.  Abrasion  and  rough  usage  will  not  com- 
pletely remove  the  film  of  paraffin  and  the  oil  will  thus 
be  kept  out  of  contact  with  the  Ca(0n)2  in  the  cement. 

A.  J.  PniLLipiT 
U.  S.  Bureau  of  Standards, 

Pittsburgh,  Penn.,  Jan.  27.  1913. 


Sir— Having  spent  several  years  as  a  mechanical  engi- 
neer in  and  around  sugar  mills,  I  nuiy  be  able  to  answer 
the  question  of  F.  E.  P.,  whose  letter  appears  in  Engi- 
neering News,  Jan.  16,  1913,  p.  126.  Your  corre- 
spondent has  failed  to  discover  the  probable  action  of 
sugar  on  concrete  by  laboratory  tests  because  he  has  as- 
sumed that  it  was  the  sugar  itself  which  causes  the  dis- 
integration. I  believe  it  is  a  fact  that  strong  solutions 
of  sugar  and  molasses  do  not  injure  concrete,  and  have 
heard  it  stated  that  the  Romans  mixed  molasses  with  the 
other  ingredients  in  making  the  concrete  for  their  ancient 
structures.  These  strong  .solutions  of  sugar  will  not  alter 
or  putrefy,  as  is  well  known  from  the  fact  that  sugar  is 
used  to  cure  perishable  articles  of  food,  but  weak  solu- 
tions of  sugar  have  a  very  prompt  manner  of  converting 
themselves  into  different  compounds,  several  of  which 
have  marked  acid  reactions. 

Around  osmose  presses  in  sugar  factories,  where  the 
sugar  is  a  weak  solution,  it  is  a  common  and  in  fact  an 
inevitable  occurrence  to  have  the  concrete  floors  disinte- 
grate to  a  marked  degree,  sometimes  in  the  short  space  of 
one  campaign  of  100  days  and  nights.  Similarly,  around 
a  battery  where  the  solution  is  thin  a  num  will  commonly 
wear  out  a  pair  of  shoes  in  a  few  weeks  on  account  of  the 
action  of  the  acid  on  the  leather.  T  am  afraid  there  is  no 
way  in  which  concrete  can  be  made  permanent  in  places 
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wliorc  weak  sugar  solutions  oome  in  contact  with  it  until 
a  good  way  has  been  discovered  to  make  concrete  acid 
jiniof. 

BeN.IAMIN    IJlJOOKS. 

1241  Holmes  St., 
Kansas  City,  Mo.,  Jan.  20,  1!M:3. 

Is  the  Cameron  Septic  Tank  Patent 
Dead  or  Alive? 

Sir — Having  noted  in  the  press  reports  that  the  U.  S. 
Supreme  Court  has  not  sustained  our  contention  made 
in  the  so  called  Knoxville  case  [see  Eno.  News,  Jan. 
23,  1913,  p.  188],  that  the  mere  Treaty  of  Brussels  made 
the  17-year  term  of  our  United  States  patent  independent 
whether  the  foreign  patents  were  foi-  the  same  or  a  dif- 
ferent invention,  we  believe  your  readers  would  be  inter- 
ested in  the  situation  as  it  now  stands.  Our  funda- 
mental position  has  been,  and  is,  that  as  a  matter  of  fact 
none  of  the  foreign  patents  cover  the  Septic  Process,  but 
merely  certain  apparatus,  and  it  is  therefore  wholly  in- 
consequent whether  the  foreign  patents  have  expired  or 
not,  and  our  United  States  patent  being  for  the  process, 
IS  still  in  force  and  will  continue  so  to  the  end  of  its 
17-year  term,  Oct.  3,  1916.  Thus  the  above  mentioned 
decision  in  the  Knoxville  case,  even  if  final,  benefits  only 
the  one  defendant  in  that  city,  the  city  of  Knoxville, 
Iowa,  and  other  infringers  being  in  no  way  benefitted 
or  relieved  from  liability  to  the  end  of  the  full  17  years' 
term.  This  fact  was  fully  stated  in  an  announcement 
made  by  ns  a  year  or  so  ago  in  a  printed  pamphlet  on 
"The  Septic  Tank." 

H.  D.  Wtllie, 
Manager,  Cameron  Septic  Tank  Co. 

Monadnock  Block,  Chicago,  111.,  Jan.  23,  1913. 


Sir — On  Jan.  20,  the  U.  S.  Supreme  Court  affirmed 
the  decision  rendered  by  the  U.  S.  Circuit  Court  for  the 
Southern  District  of  Iowa  in  the  case  of  Cameron  Septic 
Tank  Co.  v.  The  City  of  Knoxville,  and  held  that  U. 
S.  Patent  No.  634,423  expired  by  limitation  Nov.  8, 
1909,  with  the  expiration  of  a  British  patent  granted 
Nov.  8,  1895,  for  a  term  of  14  years. 

The  claim  is  being  generally  made  by  the  Cameron 
Septic  Tank  Co.  that  the  efl'ect  of  this  decision  is  con- 
fined to  the  Knoxville  case,  just  terminated  after  more 
than  three  years  of  litigation.  It  will  be  of  interest  to 
municipalities  which  have  used  sewage-treatment  work.i 
wherein  some  septic  action  has  occurred,  and  to  the  engi- 
neering world  generally,  to  ascertain  the  facts  in  con- 
nection with  this  claim. 

In  this  connection  the  following  letter  written  by  Wal- 
lace R.  Lane,  of  Chicago,  who  argued  the  Knoxville  case 
before  the  United  States  Supreme  Court  in  behalf  of  the 
city  of  Knoxville,  will  be  of  interest : 

Chicago,   lUinois. 
S.   H.    Crosby.    Esq., 

Denver,  Colorado. 
Sir — Answering  your  letter  of  recent  date,  relative  to  the 
stipulation  In  the  Knoxville  case,  I  do  not  have  before  me, 
the  statement  of  Geo.  W  Puller  in  his  recent  book  on  "Sew- 
age Disposal,"  but  call  your  attention  to  the  stipulation  made 
in  the  Knoxville   case  which   reads: 

That  the  allegation  in  the  Plea  to  the  effect  that  the  in- 
vention patented  in  the  United  States  Lette-rs  Patent,  issued 
to  Edwin   [should  be  Donald — ^Ed.]   Cameron,  et  als,  on  a  pro- 


No.  «.14,41!.1,  datnd 
iTi  pri'VlouHly  pat- 
inticl  In  u  forcli^rj  country  liy  Hiilil  piili-ii tud,  to  wit:  In  Iho 
Uiiltiil  KliiKiloin  of  (Iriat  Diltalri,  hy  l.i-ltiTH  Patient,  dtttfid 
Nov.  X,  ISii:,,  iiiKl  that  thi!  Hald  laHl  iii.nlloncd  patent  of  Oroat 
Britain,  cxplnil  on  Nov.  X,  lUOB.  belnn  thu  expiration  of  the 
term  for   which   It   was  Krantcd,    may   be   taken   an   true. 

ThI.s  stipulation  between  the  partleH.  when  taken  In  con- 
Junction  with  the  admlHHion  on  the  face  of  the  Cameron  et 
als  patent  No.  634,423,  dated  Oct.  3.  1S99,  that  It  waH  for  cer- 
tain new  and  useful  ImprovemcntH  In  the  proceuM  of  and  ap- 
paratus for  liquefying  and  purifying  Beware  (for  which  the 
patentees  had  received  Letters  Patent  In  EnKland,  No.  21,142, 
dated  Nov.  8th,  1895,  also  In  a  large  number  of  other  coun- 
tries), It  seems  to  me,  should  dispose  of  any  claim  on  the 
part  of  the  Cameron  Co.  that  the  patent  In  the  foreign  coun- 
try which  has  expired,  was  for  any  different  or  other  Inven- 
tion than  that  of  the  United  States  patent,  and  It  seems  to 
me,  such  claim  should  not  receive  serious  consideration  by 
any   other   Court    before   whom    the   matter   Is   presented. 

In  fact.  In  my  opinion,  such  admissions  as  are  made  by 
the  complainant  in  this  case,  and  on  the  face  of  the  patent, 
should  be  conclusive  against   the  complainant  company. 

As  there  are  numerous  suits  pending  against  various 
municipalities  for  the  collection  of  royalties  claiiiicd 
under  the  Cameron  patent,  it  is  quite  possible  that  tiie 
Cameron  Septic  Tank  Co.  may  urge  the  claim  referred 
to  above  in  Court.,  It  is  particularly  for  this  reason  that 
I  wish  due  publication  to  be  given  at  this  time  to  -Mr. 
Lane's  letter,  which  we  [the  Septic  Process  League — I''i).] 
believe  correctly  states  the  legal  aspects  of  the  case. 

S.  H.  Croshy. 

Foster   Building,   Denver,   Colo.,  .Ian.   27,   1913. 

[In  its  decision  of  Jan.  20,  1913,  the  U.  S.  Supreme 
Court  declared  in  unmistakable  terms  that  the  United 
States  patent  on  the  Cameron  septic  tank  expired  on 
Nov.  8,  1909,  "with  the  British  patent  for  the  same  in- 
vention." To  sustain  any  claim  to  the  contrary  it  would 
therefore  seem  to  be  necessary  to  get  the  Supreme  Court 
to  reverse  its  decision,  either  on  a  re-hearing  of  this 
case  or  by  carrying  some  other  case  to  the  U.  S.  Supreme 
Court. — En.] 

Steamboats  and    Drawbridges 

Sir — In  the  editorial  on  railway  drawbridges  in  your 
issue  of  Jan.  23,  you  discuss  why  it  is  that  the  water  traf- 
fic has  the  right-of-way  instead  of  the  railroad. 

It  is  a  common  idea  that,  because  the  railroad  traffic  is 
so  much  greater  and  more  important  in  these  days  of  de- 
clining water  commerce  on  rivers,  the  railroad  .should 
have  the  right-of-way.  I  do  not  believe  it  is  at  all  be- 
cause the  water  traffic  was  there  first,  but  because  of  a 
very  different  reason  which  is  well  known  to  all  men  who 
have  the  handling  and  responsibility  of  steamboats.  To 
arrange  it  any  other  way  would  endanger  life  and  ])rop- 
erty. 

Every  boat  has  to  be  kept  in  motion  to  be  under 
the  control  of  its  pilot.  When  he  stops  and  floats,  his 
boat  is  the  sport  of  wind  and  current.  In  a  wide  stretch 
of  the  river  he  can  wait  a  good  while  without  the  engines 
being  in  motion  before  anything  begins  to  happen ;  he 
is  comparatively  like  a  sailor  in  the  open  sea.  But  as 
eoon  as  a  boat  approaches  the  draw  of  a  bridge,  whether 
there  is  or  is  not  a  current,  the  case  is  different.  The 
pilot's  task  becomes  then  the  solution  of  delicate  problems 
of  ciirrent,  wind,  momentum,  steering  power  and  velocity 
through  the  water.  All  pilots  know  that  they  are  per- 
petually combining  forces  into  a  resultant  that  means  the 
wrecking  or  the  safety  of  the  boat. 

When  near  or  in  the  draw  opening  of  a  bridge,  especi- 
ally when  the  current  is  swift  and  perhaps  a  side  wind 
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spriii<rs  up,  you  will  see  the  kuees  of  the  older  pilots 
knocking  together  if  on  a  large  boat — for  they  have  a 
keen  appreciation  of  what  is  going  to  happen  if  the  calcu- 
lations are  out  or  if  the  bridge  fails  to  open  as  it  should 
before  they  get  too  close  to  be  able  to  save  the  boat  by 
backing  away. 

There  are  bridges  on  the  upper  Mississippi  Eiver 
where  the  current  at  high  water  is  as  much  as  eight  miles 
an  hour.  Xow  few  boats  going  ahead  at  full  speed  up- 
stream make  much  more  than  that ;  astern  they  go  much 
slower  and  are  also  much  less  under  command. 

Imagine  a  big  boat  approaching  a  draw  such  as  that 
from  upstream  and  a  railroad  man  undertaking  to  hold 
him  up  with  a  train;  and  consider  the  feelings  of  the 
pilot  and  such  of  the  passengers  as  have  any  knowledge 
of  the  dangers  of  steamboating.  The  train  can  always 
stop.  It  cannot  be  blown  from  its  course.  It  undergoes 
no  danger  by  stopping  and  there  are  no  currents  to  bear 
it  down  on  a  bridge  and  tear  its  side  out  against  pier  or 
abutment. 

The  steamboat,  then,  has  the  right-of-way  because  it 
is.  compared  with  the  train,  much  less  under  control,  and 
because  this  is  the  only  way  to  protect  the  passengers  and 
crew. 

M.  Meigs. 

r.  S.  Civil  Engineer,   Keokuk,  Iowa, 
Jan.  26,   1013. 

The    San  Francisco  Water-Supply 

Hearing    before  the  Secretary 

of  the  Interior 

Sir — In  your  issue  of  Dec.  'i(>.  I!tl2,  you  print  in  con- 
nection with  a  review  of  John  H.  Freeman's  report  on  the 
•San  Francisco  water-supply  a  "Summary  of  Hearing  be- 
fore Secretary  Fi.sher  on  the  Hetch  Hetchy  Water-Sup- 
ply,"  written  for  j'ou  by  Mr.  Freeman. 

While  having  full  regard  for  the  large  experience  and 
great  engineering  ability  of  Mr.  Freeman  as  manifested 
in  that  part  of  his  report  which  resulted  from  his  own 
investigations,  I  do  not  think  it  fair  that  his  summary 
should  be  considered  as  complete,  inasmuch  as  it  does  not 
mention  many  important  statements  brought  out  by  ques- 
tions of  the  Secretary  of  the  Interior  and  others. 

The  Secretary  secured  the  admission  from  Mr.  Free- 
man that  the  figuring  involved  in  his  report  on  the  TIetch 
Hetchy  supply  was  not  on  a  parity  with  the  figuring  in- 
volved in  his  report  on  the  alternative  sources  of  water- 
supply.  It  was  made  known,  as  the  inquiry  proceeded, 
that  in  relation  to  these  alternative  supplies  Mr.  Freeman 
had  been  content  to  use  the  figures  of  Messrs.  Manson  and 
Gruiisky,  while  he  had  discarded  the  figuring  of  these 
engineers  and  had,  indeed,  shown  a  lack  of  confidence  in 
their  Htatements  concerning  the  Iletch  Hetchy  ])roject. 
It  wii.x  also  shown  that  a  different  unit  basis  had  been 
used  in  figuring  the  costs  for  the  Hetch  Hetchy  j)roject 
and  in  connection  with  the  one  alternative  source  upon 
which  engineering  investigation  of  recognized  adequacy 
was  HM'i] — that  of  the  Sacramento  River,  reported  upoii 
by  Allen  Hazen. 

The  result  of  these  disclosures  was  to  have  the  Sec- 
retary- order  Mr.  Freeman  to  at  once  have  all  the  figures 
jiut  on  a  parity,  so  that  fair  comparisons  might  be  made. 

Vor  has  Mr.  Freeman  presented  the  fact  that  while,  ns 


he  has  said,  the  various  engineers  called  by  the  City  of 
San  Francisco,  with  one  exception,  agreed  that  the  Hetch 
Hetchy  provided  an  admirable  natural  source  for  a 
municipal  water-supply,  one  of  them,  Prof.  Whipple,  said 
very  definitely  that  "the  time  is  coming  when  all  surface 
water-supplies  will  be  filtered,"  and  another,  Mr.  Hazen, 
showed  that  the  claim  as  to  the  comparative  softness  of 
the  Hetch  Hetchy  sxipply  was  not  really  important. 

Surgeon-General  Rupert  Blue — who,  it  will  be  re- 
membered, was  opposed  and  denounced  by  the  San  Fran- 
cisco officials  when  he  was  conducting  his  memorable 
campaign  against  bubonic  plague  in  that  city — disagreed 
with  Mr.  Freeman  and  his  associates  as  to  the  propriety 
of  sanitary  reliance  iipon  the  purity  of  any  surface  source 
of  water-supply  when  he  definitely  announced  his  prefer- 
ence for  the  filtered  water  of  the  Sacramento  Eiver  rather 
than  the  unfiltered  Hetch  Hetchy  water.  He  was  not  wil- 
ling to  "skate  on  thin  ice"  with  the  lives  of  a  great  urban 
popidation,  in  respect  of  its  water-supply. 

Secretary  Fisher's  searching  questions  as  to  the  use  of 
the  power  which  might  be  developed  from  the  impounded 
Hetch  Hetchy  water  developed  an  interesting  disposi- 
tion on  the  part  of  Mr.  Freeman,  for  he  took  the  stand, 
as  shown  by  my  notes  made  at  the  moment,  that  it  would 
not  be  wise  for  the  City  of  San  Francisco  to  develop  this 
power  and  sell  it  to  its  citizens  at  cost,  or  to  use  it  in  pro- 
moting industrial  advance.  He  believed  that  there  should 
be  a  profit  charged,  which  he  said  might  be  used  in 
"municipal  embellishment,"  and  his  given  reason  was 
that  there  should  be  no  municipal  interference  with  pri- 
vate corporate  enterprises  selling  electric  power. 

I  wish  Mr.  Freeman,  for  whose  purely  engineering 
conclusions  I  have  great  respect,  had  kept  clo.ser  to  the 
facts  in  his  criticism  of  the  opponents,  whom  he  groups 
under  the  head  of  "iiature  lovers,"  and  who  he  says 
"claimed  that  none  of  this  land,  dedicated  to  the  whole  of 
the  American  people,  should  be  diverted  so  long  as  an- 
other source  was  available,  regardless  of  cost."  He  does 
me  the  credit  of  saying  that  I  did  not  go  quite  so  far  as 
to  agree  that  the  city  ought  to  be  "compelled  to  distill 
water  from  the  Pacific  Ocean,"  rather  than  have  the 
Hetch  Hetchy  supply. 

Xow  the  truth  is  that  I  said  many  times  in  Mr.  Free- 
man's hearing,  and  to  him  separately,  and  have  before 
and  since  repeatedly  ])ut  the  statement  in  writing,  that  I 
believe,  and  the  American  Civic  Association  stands  for  the 
position,  that  San  Francisco  should  have  the  Hetch  Hetchy 
Valley,  or  any  other  ])ro!)erty  of  the  Federal  Governinent, 
for  the  purposes  of  a  municipal  water-supply,  if  there  is 
available  to  her  no  other  practicable  source  of  a  water- 
supply.  And  this  is  the  position  that  has  been  stead- 
fastly maintained  by  a  large  majority  of  those  who  are 
questioning  San  Francisco's  attitude  in  this  matter. 

The  City  of  San  Francisco  has  been  at  this  proposition 
for  eleven  years.  All  its  engineering  findings  up  to  the 
time  when  Mr.  Freeman  took  charge  arc  by  him  discarded 
as  valueles.s,  save  as  they  afTect  the  alternative  su])plies, 
his  consideration  of  which  was  secniingly  for  the  ])ur])08e 
of  discovering  not  their  practicability,  but  their  impracti- 
cability. Aft(!r  all  this  la|>sc  of  time,  after  the  exi)eiidi- 
turc  of  more  than  a  million  dollars,  and  after  the  use 
by  the  (^ity  of  San  Francisco  of  Mr.  Freeman's  genius  on 
tlic  proposition  for  about  two  years,  the  fact  still  remains, 
as  bnuight  out  at  the  hearing  in  question,  thai  no 
adequate  and  impartial   invesligation  of  all  tln'  iivnilMble 
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sources  of  a  water-supply  for  the  city  of  Sail   Francisco 
has  yet  been  made. 

The  American  t'ivic  Association  desires  notiiin;;  hut 
the  f^reatest  good  to  the  greatest  number  in  this  matter. 
It  will  cheerfully  .second  San  Francisco's  desires  wlien 
and  if  those  desires  are  fairly  and  honestly  shown  to  be 
in  accord  with  this  principle.  That  the  i>coplc  of  San 
Francisco  have  a  great  doubt  as  to  the  ])racticability  of 
the  scheme  was  rather  conclusively  shown  in  the  election 
of  Dec.  10,  when  the  charter  amendments  relating  to  the 
progress  of  the  Hctch  Hetchy  ])roject  were  rejected  by 
majorities  appro.ximating  three  to  one. 

J.  Horace  M('F.\uland. 
President  American  Civic  Association. 

Harrisburg,  Penn.,  .Ian.   13.   Ifil.i. 

[In  accordance  with  our  custom  in  such  ca.ses,  we  sub- 
mitted a  proof  of  Mr.  McFarland's  letter  to  Mr.  Free- 
man.   The  reply  of  the  latter  is  printed  below. — Ed.] 

Sir— I  submit  the  following  reply  to  Mr.  McFarland's 
letter  of  Jan.  13  : 

Obviously,  all  of  the  interesting  statements  made  in  the 
five-day  hearing  could  not  be  reported  in  the  space  given 
to  this  subject  in  your  issue  of  Dec.  26.  For  example, 
early  in  the  hearing  I  felt  compelled  to  enter  a  protest 
against  Mr.  McFarland's  unjust  accusations  and  wrong 
statements  regarding  my  presentation  of  the  city's  case. 
Apparently  these  gentlemen  do  not  understand  that  an 
engineer  may  value  and  guard  his  reputation  for  truth 
and  fairmindedness  just  as  highly  as  fair  words  concern- 
ing his  professional  skill. 

In  the  foregoing  letter  from  Mr.  McFarland  the  .same 
spirit  of  unfair  criticism  is  found  in  such  phrases  as 
"the  secretary  secured  the  admission,"  "result  of  these 
disclosures,''  and  the  remarks  on  my  lack  of  confidence 
in  the  statements  of  the  two  former  city  engineers. 

The  facts  regarding  all  of  these  matters  were  set  forth 
with  the  utmost  plainness  in  the  reports  as  originally 
published.  The  one  important  difference  was  that  I  used 
the  same  price  per  day  for  common  labor  that  prevails 
today  on  most  similar  large  construction  work  in  Cali- 
fornia and  that  which  was  actually  paid  on  the  Los  An- 
geles aqueduct,  while  certain  of  the  other  engineers  used 
the  price  paid  to  city  laborers  in  San  Francisco,  in  ac- 
cordance with  an  ordinance  which  will  probably  be 
changed.  Each  engineer's  estimate  was  published  over 
his  own  signature  and  with  the  plainest  kind  of  state- 
ment relative  to  his  own  imit  costs.  In  my  own  reports 
these  matters,  as  any  fair-minded  man  familiar  with  en- 
gineering reports  on  public  works  must  admit,  were  set 
forth  with  a  minuteness  of  detail  that  is  seldom  pub- 
lished. 

Mr.  McFarland  and  his  associate  critics  who  were  not 
engineers,  and  who  were  apparently  unfamiliar  with  engi- 
neering estimates,  in  their  comparison  of  unit  costs  failed 
to  note  that  in  the  alternative  projects  contractor's  profit 
and  general  overhead  expenses  and  loading  for  adminis- 
tration were  all  lumped  into  the  cost  per  yard  or  per 
foot,  whereas  in  my  estimates  the  "field  cost"  was  first 
separately  reckoned  and  a  careful  estimate  made  in  de- 
tail for  the  "loading"  or  overhead  costs,  amounting  in 
general  to  40%  and  in  some  cases  to  much  more. 

The  supplementary  statements  filed  with  the  Secre- 
tary of  the  Interior  since  these  hearings,  in  general,  make 
the  difference  of  co.st  in  favor    of    the    Hetch    Hetchy 


project  substantially  as  great   as  was  originally  claimed. 

Mr.  McFarland  ingeniously  states  that  iiis  aKsociation 
.stands  for  the  position  that  San  Francisco  should  have 
the  Iletch  Hetchy  if  there  is  available  no  other  practica- 
ble .source  of  water-supply,  l)ut  evidently  fails  to  consider 
that  an  excess  of  from  twenty  to  thirty  million  dollars  in 
the  cost  of  alternative  i)rojects,  as  com|)ared  with  the 
cost  of  the  Iletcli  IFetchy,  makes  them  jiractically  un- 
avaihibU'. 

"\()ur  space  is  loo  valuable  to  be  taken  up  with  such 
petty  matters  as  these,  or  with  going  into  details  about 
the  biased  cbarai'ter  of  the  letter  ballot  sent  out  by  the 
Sierra  Club  regarding  the  Hetch  Hetchy  project. 

John  K.  Fkkemav. 
Providence,  b'.  I.,  Feb.   1.   I!M3. 

[In  the  Hetch  Hetchy  controversy  tlic  city  of  San 
Francisco  has  had  to  contend  with  (1)  the  Spring  Valley 
Water  Co.,  (2)  the  Turlock  and  Modesto  Irrigation  Dis- 
tricts, (3)  proponents  of  rival  sources  of  water-supplj', 
and  (4)  various  associations  and  individuals  who  for 
convenience  and  .sometimes  with  unmerited  scorn  have 
been  classed  together  as  "nature  lovers,"  becau.se  they  are 
united  in  opposing  what  they  believe  would  be  the  de- 
struction of  a  beautiful  mountain  meadow  in  one  of  our 
national  parks — but  what  San  Francisco  claims  would 
be  ihe  mere  conversion  of  a  part  of  a  mountain  meadow 
into  a  mountain  lake,  and  would  make  the  section  acces- 
sible to  the  many  instead  of  to  the  few. 

In  this  controversy,  the  city,  the  water  company,  the 
irrigation  districts  and  the  would-be  .sellers  of  rival 
sources  of  water-supply  have  all  been  represented  by  engi- 
neers, including  a  number  of  the  foremost  hydraulic  engi- 
neers of  the  United  States.  The  subject  lias  been  vast 
and  complex  and  involves  millions  of  dollars  of  rival  pri- 
vate commercial  interests,  as  well  as  the  future  health 
and  prosperity  of  San  Francisco. 

Under  such  circumstances  it  is  not  strange  that  the 
"nature  lovers,"  being  human,  have  shown  a  strong  tend- 
ency to  accept  without  question  the  engineering  and  other 
claims  made  by  those  whose  commercial  interests  ally 
them  against  San  Francisco  and  the  Hetch  Hetchy 
project,  and  an  equally  strong  tendency  to  discredit  the 
testimony  put  forward  in  behalf  of  San  Francisco. 

Mr.  Freeman  has  touched  upon  a  number  of  the  points 
raised  by  Mr.  McFarland.  He  has  not,  however,  called 
attention  to  the  fact  that  the  San  Francisco  charter 
amendments,  mentioned  in  the  last  paragraph  of  Mr. 
McFarland's  letter,  did  not  deal  directly  with  the  merits 
of  the  Hetch  Hetchy  project,  but  with  such  questions  as 
autliorizing  a  separate  water-supply  board  and  financing 
the  project  outside  of  the  15%  debt  limit.  Moreover, 
these  questions  were  tied  in  with  other  ones,  such  as 
creating  a  city  public-utility  commission.  Finally,  the 
civic  associations  of  San  Francisco  united  in  advising 
that  these  and  a  number  of  other  of  the  37  charter 
amendments  voted  upon  on  Dec.  10  be  defeated,  but  none 
of  the  arguments  which  they  advanced  contained  a  word 
against  the  Hetch  Hetchy  project. — Ed.] 


The  Machinery  Bulldlnt;  of  the  Panama-Pacific   Expoxltlon, 

at  San  Francisco.  CaUf.,  which  was  put  under  construction  on 
Jan.  1.  1913.  win  be  the  largest  frame  buildiner  in  the  world, 
according  to  its  architect.  Clarence  Ward.  It  will  reauire 
"S. 000. 000   cu.ft.  of  lumber,"  it  is  stated. 
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How  to  Repair  the  Nashville  Masonry  Reservoir 


SYNOPSIS — Rudolph  Hering  concludes  that  further 
leaks  into  the  shahj  foundation  of  the  XashviUe  reser- 
voir, 150  ft.  of  the  wall  of  which  slid  out  on  Xov.  Jt,  may 
be  prevented  and  the  East  Basin  made  safe  at  a  cost  of 
$J6Jlij.  Besides  rep^acng  the  breached  wall,  it  is 
recommended  that  the  East  Basin  be  given  a  cement-gun 
coat  of  mortar,  and  the  floor  of  both  basins  be  water- 
proofed by  asphalt  felt,  protected  by  concrete,  and  that 
0  waterproofed  wedge  be  built  at  the  junction  of  the  wall 
and  bottom,  and  a  drain  placed  beneath  this  wedge.  This 
done,  similar  reinforcement  of  the  ^Yest  Basin  is  recom- 
mended. 

The  failure  of  a  portion  of  the  wall  of  one  basin  of  a 
water-works  reservoir  at  Xashville,  Tenn.,  on  Xov.  4, 
19 J  2,  was  described  and  illustrated  in  our  issue  of  Xov. 
14,  1912,  pp.  922-4.*  A  report  reviewing  the  failure 
briefly  and  recommending  measures  for  repair  was  sub- 
mitted to  the  Board  of  Public  Works  of  Xashville,  under 
date  of  Jan.  15,  1913,  by  Eudolph  Hering,  of  Hering  & 
Gregory,  Xew  York  City. 

On  Xov.  24,  1912,  Mr.  Hering  visited  Xashville  upon 
invitation  of  George  Reyer,  superintendent  of  water- 
works. A  few  facts  and  opinions  based  on  Mr.  Hering's 
inspection  of  the  damaged  reservoir  will  be  abstracted 
from  the  report  to  supplement  the  account  of  the  failure 
published  in  our  issue  of  Xov.  14,  1912.  We  shall  then 
print  the  substance  of  that  portion  of  the  report  which 
deals  with  proposed  repairs  to  the  reservoir. 

The  general  design  of  the  reservoir  and  its  dimensions, 
the  cross-section  of  the  wall  which  failed  and  of  the  wall 
designed  to  replace  the  breach,  and  the  details  of  the  pro- 
posed lining,  wedge  and  drains,  are  all  shown  by  the  line 
drawings  reproduced  herewith.  The  capacity  of  the 
reservoir  was  50,000,000  gal.,  divided  equally  between  the 
two  basins.  The  water  line  was  about  31  ft.  above  the 
bottom  of  the  reservoir. 

The  reservoir  was  located  on  the  top  of  a  donieshaped 
hill.  The  outer  parts  of  the  walls  were  built  of  limestone, 
excavated  from  the  site  and  the  inner  part  was  composed 
of  concrete.  Ijouisville  natural  cement  was  used  through- 
out. The  walls  were  founded  upon  "much  jointed  Yimc- 
fitone  beds,  between  many  of  which  are  thin  layers  of 
shale"  (A.  H.  Purdue,  state  geologist  of  Tennessee).  At 
many  points,  Mr.  Hering  says,  the  foundation  course  of 
the  walls  starts  not  more  than  a  foot  beneath  the  natural 
surface. 

About  150  ft.  of  the  outer  wall  of  the  reservoir  was 
pushed  outward  (see  plan).  Mr.  Hering  describes  and 
i-oinments  on  the  break  as  follows: 

An  i-xamlniitlon  of  thp  r  ck  beneath  Hhowod  that  the 
orlKlnal  »hBle  had  been  altoreil  to  clay  at  a  number  of  points. 
It  wa»  further  found  that  the  failure  wa8  apparently  due  to 
a  (lip  on  a  layer  of  the  altered  shale,  which  wan  about  4  ft. 
Im-Iow  the  top  of  the  roek  upon  whieh  the  wall  had  been 
plared.  Thin  wan  evident  berauRc  about  4  ft.  of  bed  rock 
adhered  to  the  bane  and  wn»  moved  out  with  It.  That  there 
had  been  a  Nllp  wan  shown  also  by  the  fact  that  the  surface 
of  parts  of  this  rlay  layer  was  quite  smooth,  showing  that  the 
superimposed   material   had  slipped   upon  It 

The  mnlerlnl  of  the  wall  exposed  at  the  hr<'aks  was  fairly 
irood.  No  dlslnteirratlon  appeared.  The  cement  mortar  was 
ffen<>ralty  hord.  Ihoush  here  and  there  quite  porous.     In  some 

«»  !l"r'.  "'?"  """    New,,  j„n^  ,g    ,gKK    p    ^f^^    ^^^  description 
or  orlRlnal  construction,  written  by  H.  de  B.  Parson*. 


cases  it  was  stronger  than  the  limestone,  the  latter  breaking 
rather  than  the  cement  pulling  oft.  In  other  cases  it  was 
rather  soft  and  could  be  crumbled  with  the  fingers.  Some 
of  the  limestone  in  the  wall  is  of  excellent  quality;  some  is 
poor,  laminated  and  weathered.  At  some  points  it  was  evi- 
dent that  percolation  through  the  wall  had  been  going  on  for 
some  time.  It  can  be  said  that  generally  the  masonry  and 
core  wall  were  good  and  built  as  average  work  was  usually 
done  at  the  time  of  its  building,  and  were  in  a  good  condi- 
tion. 

The  foundation  courses  were  not  found  to  be  so  well  built. 
Mortar  here  and  there  was  more  scarce  and  the  masonry 
was  not  as  compact  as  in  the  upper  parts.  In  other  places, 
there  were  indications  that  mortar  had  been  used  plentifully, 
indicated  by  the  fact  that  some  of  the  foundation  stones  ad- 
hered to  the  rock  layers  better  than  the  rock  layers  adhered 
to  each  other,  and  indicated  by  the  fact  that  portions  of  the 
original  rock  moved  out  with  the  wall.  The  shale  and  clay 
layers  in  the  original  rock  under  the  wall  were  quite  fre- 
quent and  varied  from  %  In.  to  5  or  6  In.  in  thickness. 

Before  the  break  occurred,  water  at  the  location  of  the 
subsequent  break  ran  down  freely  on  the  front  of  the  wall, 
into  the  natural  ground  beneath,  and  into  and  below  the  foun- 
dation, where  it  evidently  soaked  into  the  soft  layers  of  clay 
or  shale,  which  had  been  transformed  into  clay.  This  perco- 
lation was  probablj-  the  final  cause  for  removing  the  frictional 
resistance  of  those  transformed  layers.  The  percolating  watei 
had  thoroughly  saturated  and  softened  them.  They  had  be- 
come slippery   like  a  lubricated  surface. 

The  first  rupture  no  doubt  occurred  at  the  central  break, 
where  the  wall  had  been  pushed  out  furthest,  and  the  other 
breaks,  one  on  each  side,  were  consequential. 

When  the  rupture  occurred  and  the  wall  was  pushed  out, 
together  with  several  feet  of  bed  rock  holding  to  It,  the  mass 
pushed  out  the  rock  layers  in  front  sufficiently  to  cause  a  fold 
In  the  layers,  which  was  quite  apparent  at  the  inspection.  A 
thick  clay  layer  located  about  4  ft.  below  the  bottom  of  the 
wall  is   probably  the   one  which  caused   the  initial   slip. 

There  seems  to  be  some  doubt  as  to  whether  the  entire 
floor  of  the  reservoir  was  covered  with  Louisville  cement  con- 
crete and  if  so,  what  the  depth  of  concrete  was.  At  the 
break  it  is  evident  that  such  a  floor  existed,  but  the  depth 
may  vary.     At  the  places  observed  it  was  about  12  in.  thick. 

The  walls  have  stood  23  years  without  significant,  if 
any,  settlement.  They  have  a  sufficient  cross-section  to 
store  water  to  a  depth  of  31  ft.  and  are  fairly  well  built, 
but  they  leak  at  numerous  places  and  this  leakage  flows 
down  their  outer  side  and  is  liable  to  cause  softening  of 
the  clay  beneath  the  foundations  and  thus  give  rise  to 
further  slips.  "There  is  no  evidence  of  percolation 
through  the  bottom  of  the  reservoir,"  Mr.  Hering  states, 
"but  as  such  percolation  is  not  improbable  it  should  bo 
assumed  that  it  occurs." 

After  considering  all  the  governing  conditions,  Mr. 
Hering  concludes  that  the  reservoir  can  be  made  safe  by 
preventing  further  leakage  into  the  natural  foundation. 
This  can  be  done,  after  closing  the  breach,  by  lining  the 
inner  walls  and  the  bottom,  and  placing  a  waterproofed 
concrete  wedge  and  a  drain  at  the  junction  of  the  two. 
The  nature  of  this  work  is  explained  as  follows  (see  also 
the  detailed  drawings)  : 

n)  In  order  to  secure  wntertlghtneas  of  the  present  walla 
they  ^ould  receive  a  lining  of  cement  mortar  over  the  entire 
InBlde  surface  of  the  reservoir,  appllid  by  what  Is  known  as 
the  cement  gun.  Wet  cement  mortiir  of  a  proper  mixture  Is 
shot  aKalnst  the  surface  of  the  wall,  after  this  has  been 
thoroughly  cleaned,  first  by  thorouKh  washing  and  scraplnff, 
then  by  sand  blasting,  which  will  make  the  adhesion  of  the 
cement  complite.  The  density  of  this  gun  cement  Is  very 
(treat,  and  It  penetrates  Intc  all  open  crevices  and  covers 
every  fine  crack.  An  average  thickness  of  about  an  Inch  lR( 
more  than  enough  to  make  a  wall  cntlri'Iy  watertight.  De- 
tails  of  application   are   given    In    the   appendi'd    specifications. 

f2)  In  order  to  make  (he  floor  of  the  resi'rvoir  water- 
ll(rht  It  should  receive,  after  thorough  cleaning,  a  layer  of 
fi-ply  asphalt  felt  fsee  detail].  ITpon  this  layer,  which  secures 
the  watertlghtness  of  the  floor,  there  should  be  placed,  to 
protect    It,    preserve   It   and    keep   it   In   ploce,   a   4-ln.   layer  of 
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poitlatid  cement  concrete.  This  layer  should  bo  put  down  In 
16-ft.  squares.  In  a  manner  and  Jointed  as  Indicated  In  the 
speclHcatlons    and    plans. 

UlvldlnR  the  concrete  floor  into  16-ft.  squares  has  the  pur- 
pose not  only  of  obtaining  better  Joints  between  the  separate 
applications,  but  also  of  providing  facilities  for  an  expansion 
and  contraction  of  the  concrete,  due  chiefly  to  temperature 
changes. 

(3)  Having  watertight  walls  and  flooring.  It  becomes 
necessary  to  provide  also  for  a  thorough  watertlghtness  of 
the  Joint  between  the  wall  and  the  floor.  This  Joint  Is  liable 
to  change  In  width,  because  there  is  a  possibility  of  the  walls 
settling  slightly  In  the  future,  due  to  the  altering  of  the 
shale  layers.  A  settling,  even  the  most  Insignificant,  will 
produce  a  crack,  and  this  would  allow  water  under  31  ft. 
of  head  to  penetrate  and  enter  the  clay  layers.  The  width 
of  the  Joint  Is  also  affected  by  contraction  of  the  concrete  of 


[see  detail]  on  a  sIlRht  (?rade  around  the  entire  InBlde  of  the 
reservoir,  discharKlMK  with  two  outlets  outside  of  the  wall, 
so  as  to  Kive  assurance,  either  that  the  leakage  within  the 
reservoir,  If  there  Is  any.  Is  Insignificant,  or  and  mainly,  that 
any  leakage  water  will  nelthe^r  soak  down  Into  the  clay 
strata  beneath  the  walls  and  lubricate  them,  nor  exercise 
any  upward  pressure  within  the  wall,  to  reduce  Its  weight, 
and,   therefore.  Its  stability. 

This  drain  pipe  will  be  a  safe  Indicator  of  the  watertlght- 
ness of  the  reservoir.  If  either  or  both  of  the  pipes  do  not 
discharge  any  water  outside  of  the  reservoir.  Its  watertlght- 
ness and  the  entire  safety  of  the  walls  Is  demonstrated.  If 
either  or  both  show  a  flow  of  a  constant  but  small  amount  of 
water.  It  Indicates  a  small  leakage,  which  should  be  observed 
and  gaged  to  ascertain  whether  It  Is  constant  or  Increases. 
A  constant  small  leakage  does  not  Indicate  any  danger. 
If     such     a    leakage     Increases     continuously      and      becomes 
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the  floor.  Provision  must,  therefore,  be  made  to  allow  for 
these  probable  vertical  and  horizontal  movements  In  a  man- 
ner to  obviate  the  formation  of  any  crack  with  consequent 
leakage. 

This  condition  can  be  secured  by  placing  at  the  inside  foot 
of  the  wall  a  large  wedge  of  concrete,  the  two  sides  being 
at  an  angle  of  60  degrees  from  the  horizontal,  and  both  sides 
resting  upon  layers  of  waterproof  materials,  one  upon  the 
wall  and  the  other  upon  the  floor,  so  that  any  vertical  move- 
ment of  the  wall  or  horizontal  movement  of  the  floor  will 
correspondingly  move  the  wedge  upon  the  asphalt  surfaces, 
and,  therefore,  avoid  any  tendency  to  cause  a  crack,  either  In 
the  floor  or  at  the  wall  [see  detail.]  The  water  pressure  in 
the  reservoir  would  continually  tend  to  press  the  wedge 
against  the  adjoining  surfaces,  and  not  prevent  its  rising  in 
case   there   is   an    expansion    of  the   floor. 

(4)  Below  the  wedge  it  is  proposed  to  lay  a  4-in.  drain  pipe 


large,  the  reservoir  in  which  it  occurs  should  be  emptied, 
and  the  location  and  cause  ascertained  and  remedied.  Had 
such  means  existed  in  the  present  reservoir,  an  examination 
and  repairs  could  have  been  made  in  ample  time  and  the 
break  obviated.  After  the  [East  Basin  has  been  repaired 
and  reinforced]  the  West  Basin  should  then  be  [reinforced] 
in  the  same  manner,  so  as  to  prevent  any  slippage  and  break 
occurring  in  it,  as  [its]  wall  is  also  built  upon  the  shale 
and  clay  strata,  which  underlie  the  entire  reservoir,  and 
which  might  in  the  future  also  cause  a  slippage  as  in  the 
East  Basin.  Horizontal  leakage  now  occurs  to  some  extent 
through  the  wall  of  the  West  Basin  below  the  present  water 
level. 

ESTIMATES  OF  COST 

The  following  is  an   approximate   estimate  of  the  cost  for 
making  the  repairs  of  the  East  Basin  of  the  reservoir  and  of 
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giving  it  such  additional  treatment   that  it  will  in   future   be 
watertight: 

ESTIMATED  COST  OF  REPAIRING  THE  EAST  B.\SIN"  AXD  OF  REN- 
DERING  IT  WATERTIGHT 

Item                                                         t'nit       Quantity  Price  Amount 

Eartli  excavation cu.yd.         10..500  $0.40  $4,200 

Rocic  and  masonry  excavatiou cu.yd.           4,000  2 .  00  8.000 

Concrete.  Class  A. cu.yd.           1.800  6.50  11.700 

Concrete   Cla^  B cu.yd.           2.800  7.50  21,000 

Concrete,  Class  C cu.yd.           1.600  8.00  12,800 

Bricli  parapet  waU lin.ft.               180  4.00  <20 

4-in.  «trifiS  pipe Un.ft.           1,000  0.20  200 

Broken  stone  or  gra%-el cu.yd.                40  2.00  80 

Cleanine  walls                   sq.yd.            5,100  0. 10  510 

SSdwIsTin.  of  walls ^d.           5,100  0.50  2.550 

Plastering  witli  cement  mortar cu.ft.          11.000  O.SO  a.suu 

Asphalt  waterproofing     lb             30.000  0.03  900 

Asphalt  felt  waterproofing sq.yd.         12.3o0  1.00  12,3o0 

Trnn  nine  nulinff                                  hn.ft.                 200  1.00  -JOtJ 

st^ire^S^ rods.:: ::::::.: ib.       6.500     0.04  260 

$80,970 

Engineering  and  contingencies,  15% ^^'^'^^ 

$93,115 

Concrete  Class  A  includes  the  masonry  tn  the  foundation 
of    the    reservoir    wall    below    elev.    387.0.      Its    composition    is 

Concrete  Class  B  includes  the  masonry  in  the  reservoir 
wall  above  elev.  387. 0.     Its  proportions  are  1:2:4. 

Concrete  Class  C  includes  the  masonry  in  the  floor  .ot  trie 
reservoir  the  wedge  blocks,  the  foundation  under  the  vitrihed 
drain,  and  the  replacing  of  the  existing  floor  where  removed. 
Its    composition   Is   1:3:5.  ....,.*,,  , 

Sand  and  broken  stone  are  used  in  each  of  the  three  classes. 
Larue  stones  may  be  added  to  Class  A  and  Class  B  concrete. 
If  so  desired.  In  which  case  It  shall  constitute  cyclopean 
masonry. 

The  original  cost  of  the  reservoir,  as  given  in  "The 
Manual  of  American  Water-Works"  for  1889-90,  was 
$385,000,  or  about  $7700  per  1,000,000  gal. 


The  Annual  Meeting  of  the  Indiana 
Engineering  Society 

The  33d  annual  convention  was  lield  in  Indianapolis, 
IiuL,  Jan.  23-25,  inclusive.  This  convention  was  a  nota- 
ble one  in  the  interest  shown  and  in  the  breadth  and 
scope  of  the  subjects  discussed,  which  included  not  only 
engineering  problems,  but  such  public  and  social  prob- 
lems as  the  housing  laws,  greater  safety  in  steam  and 
electric-railway  operation  and  workingmen's  compensa- 
tion laws. 

On  Thursday,  Jan.  23,  there  was  a  special  meeting  of 
county  surveyors.  A  temporary  organization  was  effected, 
the  purpose  of  which  will  be  to  obtain,  by  legislative 
action,  uniformity  in  salaries  paid  to  county  surveyors, 
and  to  provide  for  a  percentage  fee  to  be  paid  them  on 
the  contract  prices  of  roads  and  bridges  built  under  their 
supervision.  About  25  county  surveyors  were  present; 
J.  B.  Short,  of  Fountain  County,  was  elected  president  of 
the  organization. 

The  first  regular  session  of  the  society  took  place 
Thursday  afternoon.  In  his  presidential  address  DeWitt 
V.  Moore,  of  Indianapoli.s,  urged  tlie  society  to  use  its 
influence  for  the  construction  of  good  roads;  he  also 
recommended  that  the  society  give  attention  and  con- 
sideration to  such  problems  as  accident  prevention,  occu- 
j)ntional  diseases,  housing  reform,  etc.  He  stated  that 
the  as.sumption  of  these  burdens  was  a  duty  which  engi- 
neers owe  to  their  fellow  men,  who  were,  perhaps,  in 
carrying  out  their  daily  labor,  accomplishing  the  fulfill- 
ment of  engineers*  plans  and  designs. 

IIoosiKO  Rkfohm — This  subject  was  taken  up  in  a 
paper  read  by  WiW)n  B.  Parker,  an  architect,  of  Indian- 
apolis, entitled  "The  Housing  Law  in  America."  He 
emphasized  the  need  of  proper  housing  legislation  to  pro- 
tect the  health  and  morals  of  the  poor  in  our  great  cities. 
Til'    iir'fc.~ily  of  good   fire  escapes,  sewerage,  light  and 


air  shafts  and  the  limitation  of  the  space  to  be  occupied 
on  each  lot  by  buildings  were  considered  in  detail.  Mr. 
Parkei-'s  paper  was  illustrated  by  lantern  slides  showing 
disadvantageous  conditions  in  Kansas  City  and  Phila- 
delphia. 

Safety  in  Rail'u-ay  Operation — Prof.  H.  0.  Gar- 
man,  of  Purdue  Universitv',  chairman  of  the  committee 
on  steam  railways,  reported  that  but  22%  of  the  railwa}'* 
of  Indiana  had  been  equipped  with  block  signals  before 
the  state  railway  commission  began  to  require  their  adop- 
tion; when  the  work  recently  ordered  by  the  commission 
is  completed  there  will  be  61%  of  the  railway  mileage 
thus  safeguarded.  E.  G.  Stradling,  of  Lafayette,  read  a 
paper  on  the  "Jfew  Automatic  Block  Signals  of  the 
Monon  (Chicago,  Indianapolis  &  Louisville)  Ry."  The 
operation  of  electric  railways  was  treated  by  Alex  Shane, 
of  Columbus,  Ohio,  in  a  paper  entitled  "A  Movement  to 
Secure  Greater  Safety  in  the  Operation  of  Electric  Eail- 
ways." 

Mechanical  Engineering — Friday  morning's  session 
was  devoted  to  the  consideration  of  mechanical  engineer- 
ing subjects.  The  mechanical  equipment  of  the  Severin 
Hotel,  Indianapolis,  was  described  by  0.  N.  Mueller,  of 
that  city.  J.  S.  Stoudt  read  a  paper  on  "Automobile 
Starters.'  The  manufacturers'  side  of  the  problem  of 
industrial  accidents  and  workmen's  compensation  was 
discussed  in  a  paper  read  by  M.  W.  Mix,  of  the  Dodge 
Manufacturing  Co.,  Mishawaka,  Ind.  A  paper  on  work- 
men's compensation  was  also  read,  by  the  president,  Mr. 
Moore.  "The  A^alue  of  an  Apprentice.ship  Course  to  the 
Manufacturer  and  the  Apprentice,"  was  tlie  title  of  a 
paper  read  by  II.  S.  Dickerson,  of  Lafayette,  Ind.  Prof. 
L.  W.  Wallace,  of  Purdue  University,  read  a  paper  on 
the  "Relative  Resistance  of  New  and  Worn  Car-Wheel 
Treads." 

Sanitary  Engineering — H.  W.  Klausmann,  City 
Engineer  of  Indianapolis,  presided  over  the  Friday  after- 
noon session.  Papers  were  read,  "A  Sanitary  Survey  of 
the  Wabash  River,"  by  J.  A.  Craven,  of  Indianapolis; 
"The  Use  of  Hypochlorite  of  Lime  in  Water  Purification," 
by  Prof.  C.  N."  Hilliard,  of  Purdue  University;  "The  Hy- 
draulic Laboratory  at  Purdue  University,"  by  Prof.  R.  L. 
Sackett;  "The  Indianapolis  Experimental  Sewage  Dis- 
posal Plant,  and  Notes  on  Sewage  Disposal  in  Other 
Cities  of  the  United  States,"  by  H.  W.  Klausmann ;  "The 
Julietta,  Ind.,  Sewage  Disposal  Plant,"  by  Charles  Bross- 
mann,  of  Indianapolis,"  and  "Observations  and  Recom- 
mendations as  to  the  Methods  of  Conducting  Drainage 
Works,"  by  E.  E.  Watts,  of  Princeton,  Ind. 

Road  Construction — Friday  evening  the  members  of 
the  society  and  their  guests  enjoyed  what  was  termed  a 
"good-roads  smoker,"  at  which  there  were  informal  dis- 
cussions of  road  building  by  James  T.  Yoshell.  Highway 
Engineer,  U.  S.  Office  of  Public  Roads,  Capt.  C.  S.  Tar- 
leton,  U.  S.  A.  (retired),  who  spoke  on  Philippine  roads 
librarian,  of  Indianapolis. 

CoNcnETE — The  session  on  Saturday  morning  was  pre- 
sided over  by  D.  B.  Luten,  of  Indianapolis.  Papers  were 
read  entitled,  "Indiana's  Concrete  Aggregates,"  by  C.  D. 
Franks,  of  Chicago,  III. ;  "A  Study  of  the  Artistic  Treat- 
ment of  Concrete  Bridges,"  by  John  Mueller,  of  New 
Castle,  Ind.;  "The  Tennessee  Ave.  Bridge,  Ft.  Wayne, 
Ind.,"  by  A.  W.  Orosvenor,  Ind.;  "An  Ordinance  for 
Rcinforced-Concrete  Building  Construction,"  by  Prof. 
W.  K.  Hatt,  of  Purdue  University. 
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KnsoLUTZONS — The  Kocicly  adopted  rosohiUons  favor- 
iiiK  the  creation  of  a  state  lii^liway  cioiiiini.ssiou  and  state 
aid  for  liiginvay  coiistnic^tion;  a  resolution  was  also 
adopted  favoring  a  $10  per  diem  recompense  for  engi- 
neers on  ])ublic  work,  or  remuneration  based  on  a  perceni- 
age  of  the  contract  price. 

OfkIOHHS— The  officers  for  1!)1:!  arc:  Prc'sident,  If.  (). 
Oarnian,  Associate  Professor  of  Civil  Engineering, 
Purdue  University,  and  Secretary,  Charles  Hrossmann, 
4;i  ITnion  Trust  Building,  Indianapolis,  Tnd.  The  next 
meeting  is  to  be  held  at  Purdue  University,  Lafayette, 
Ind. 

:•: 

Mid-Year  Conference  of  the  American 

Electric    Railway   Association 

Since  the  development  of  the  mi<l-year  conrerence  of 
the  American  Electric  Kaihvay  Association  at  head- 
qua  iters  in  New  York  City,  these  meetings  have  de- 
veloped to  an  importance  barely  second  to  that  of  the 
annual  convention  in  the  fall.  In  fact,  so  far  as  push- 
ing the  work  of  the  Association  goes,  it  is  possible  that 
more  is  actually  accomplished  because  of  the  fewer  gen- 
eral sessions  and  greater  opportunity  seized  for  com- 
mittee work.  Some  47  committee  meetings  were  scheduled 
for  the  four  days  of  the  last  conference,  Jan.  29  to  Feb. 
1.  At  these  committee  meetings  the  work  done  since 
appointment  at  the  close  of  the  last  fall  convention  was 
reviewed,  or  in  some  cases  the  organization  was  perfected 
so  that  scheduled  work  could  be  taken  up.  The  morn- 
ing and  afternoon  of  the  third  day  of  the  conference,  Jan. 
31,  were  given  over  to  general  sessions.  At  a  banquet 
held  with  the  allied  manufacturers'  association  on  Jan. 
31,  there  were  about  900  present. 

At  the  first  of  the  general  sessions  of  this  confer- 
ence the  report  of  the  Committee  on  Proper  Basis  for 
Eates  and  Fares,  as  presented  before  the  last  convention, 
was  discussed.  In  re-presenting  the  report,  F.  R.  Ford,  of 
New  York  City,  supplemented  it  with  a  recommenda- 
tion that  the  work  of  such  a  committee  be  continiied  on 
a  permanent  basis  (1)  with  salaried  officials  or  an  organ- 
ized department  for  collecting  statistics  on  fares,  and  for 
cooperation  with  member  companies,  (3)  for  encourag- 
ing and  sustaining  desirable  public  relations  along  this 
line,  (3)  for  the  formulation  of  standard  accounts  and 
forms  of  studying  railway  costs  and  fares.  These  recom- 
mendations were  later  approved  and  referred  to  the 
executive  committee  of  the  Association. 

C.  N.  Duffy,  of  Milwaukee,  a  member  of  the  same 
committee,  presented  a  paper  on  "The  Effect  of  Load 
Factor  on  Cost  of  Electric  Railway  Passenger  Service." 
In  this  he  followed  a  method  developed  by  the  Wisconsin 
Railroad  Commission  in  studying  rates  of  fares.  "Load 
factor"  was  defined  as  the  number  of  passengers  carried 
divided  by  the  seating  capacity  of  cars  in  operation.  For 
studying  the  efl^ect  of  load  factor  on  total  cost,  the  costs 
were  divided  into  fl)  expenses  which  exist  without  traf- 
fic, (2)  expenses  proportional  to  car  traffic,  (3)  expenses 
proportional  to  number  of  passengers.  The  Wisconsin 
Commission  has  found,  he  reported,  that  the  first  of 
these  comprised  82.4%  of  the  total  cost  of  service,  and 
that  the  total  cost  per  passenger  decreased  as  the  load 
factor  increased.  For  a  flat  fare  of  5c.  per  passenger, 
the  maximum  possible  length  of  haul  under  ordinary 
conditions  increased  from  1.36  miles  at  10%  load  factor 


to  i  miles  at  \0%,  and  8.80  miles  at  100%.  The  author 
held  that  low  ratei  of  fare  during  ruHJi  hours  could  not 
be  justified,  but  that  the  cost  of  service  and  rale  of  fare 
could  he  reduced  and  length  of  haul  could  he  iiicreaKcd, 
were  it  jjracticable  to  increase  the  load  factor  by  spread- 
ing the  traffic  over  a  greater  number  of  iiours  per  day. 
Where  operating  expenses,  depreciation,  extraordinary 
contingencies,  factors,  investments,  etc.,  were  identical 
between  two  electric-railway  systems,  the  reasonable 
length  of  haul  was  dci)endcnt  upon  load-factor  con- 
ditions which  bad  to  h;  studied  in  determining  fares. 

W.  J.  Clarke,  of  the  Traction  Dei)artment.  Oeneral 
Electric  Co.,  Schenectady,  N.  Y.,  presented  a  paper  filled 
with  data  on  Britisli  tramways.  He  outlined  the  financial 
advantages  which  these  municipal  projects  enjoyed  in 
the  matter  of  low,  but  rising,  rates  of  interest,  low  wages 
($6  to  $8.75  for  motormen  and  conductors  after  five 
years'  service),  etc.  In  spite  of  these  advantages  he  found 
but  2037  miles  of  tramway  lines — only  as  much  as  in 
New  York  or  Pennsylvania.  Be  held  that  both  Ameri- 
can and  British  roads  over-estimated  their  net  earnings 
and  failed  to  provide  adequate  funds  for  obsolescence, 
made  too  long  life  allotments  of  equipment  and  too  low 
rates  of  fare. 

British  tramwa3's  were  also  discus.sed  by  A.  K.  Baylor, 
of  New  York  City,  who  described  the  rise  of  the  muni- 
cipal tramway  in  England  as  being  due  simultaneously 
to  (1)  expiration  of  the  horse-car-lino  franchises  in  Eng- 
land, (2)  the  success  of  an  electric-lighting  department 
in  Birmingham,  (3)  expansion  of  the  idea  of  municipal 
control,  and  (4)  tremendous  development  of  electric 
traction  in  the  United  States.  The  low  rates  of  fare  he 
explained  as  being  due  to  the  prevalent  small  unit  of 
money  (penny),  there  being  no  coin  in  general  circula- 
tion there  corresponding  to  the  American  nickel. 

R.  B.  Stearns,  of  Milwaukee,  presented  a  paper  on  the 
use  of  the  zone  system  of  collecting  fares.  He  had  come 
to  believe  thoroughly  in  this  arrangement  and  advocated 
collecting  five  cents  for  the  zone  originating  traffic  and  an 
additional  two  cents  for  each  zone  outside  the  first  dis- 
trict. He  believed  that  a  two-cent  coin  would  be  found 
admirably  suited  to  such  a  system  and  advocated  its 
issue  from  the  mints. 

C.  S.  Sergeant,  of  Boston,  in  describing  the  upgrowth 
of  the  electric-railway  system  of  that  metropolitan  dis- 
trict, stated  that  in  1888  five  or  six  hor.se  railways  were 
con.solidated,  the  combined  capital  being  2.7  times  the 
gross  earnings.  The  average  number  of  passengers  per 
one-half  round  trip  was  then  22^4,  with  an  average 
length  of  passenger  ride  of  3.5  miles,  and  an  average 
length  of  car  trip  of  4.8  miles.  After  electric  traction 
was  installed,  in  1892.  the  number  of  passengers  per 
half  trip  rose  to  28,  and  in  1898  it  still  further  increased 
to  291/^.  But  after  true  rapid-transit  facilities  were  pro- 
vided, the  average  number  of  passengers  (in  1903) 
dropped  to  23,  and  gradually  ro-se  to  25  for  one-half 
round  trip  in  1912.  The  drop  was  due  to  more  trips  and 
longer  extensions  of  line.  The  permanent  investment  at 
the  present  time  was  six  times  the  gross  earnings,  due  to 
the  cost  of  rapid-transit  facilities.  All  these  he  mentioned 
as  illustrating  some  of  the  points  in  the  committee's  re- 
port and  in  Mr.  DufTj-'s  discussion. 

The  second  session  on  the  same  day  was  given  up  to  a 
discussion  of  the  recent  report  of  the  U.  S.  Railway 
Securities  Commission.   The  first  speaker  was  D.  W.  War- 
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ren,  general  coimso!  of  the  Bay  State  Street  Eailway  Co., 
Boston,  Mass.  He  noted  that  while  electric  railways  were 
largely  not  interstate  organizations,  yet  the  remarks  of 
the  commission  applied  verj-  well  to  their  financial  opera- 
tions. He  described  the  effects  of  the  drastic  Massachu- 
setts anti-stock-watering  statutes,  wluch  were  annoying  to 
an  honest  concern  as  well  as  one  dishonest.  He  stated  that 
it  had  been  very  difficult  to  obtain  capital  for  transporta- 
tion companies"  since  the  law  had  prohibited  the  issuing 
of  stocks  below  market  value.  He  cited,  in  this  connec- 
tion, the  difficulties  experienced  by  the  Bell  Telephone 
Co.  and  the  Boston  &  Albany  R.R.  Lack  of  provision  for 
bond  discounts  and  working  capital  also  came  in  for  criti- 
cism. 

The  paper  "Mistaken  Popular  Notions  Concerning 
Public  Service  Corporations"  was  read  by  Frederick 
Strauss,  of  J.  &  W.  Seligman  &  Co.,  of  New  York  City, 
and  a  member  of  the  Securities  Commission.  His  con- 
tentions were  that  the  so  called  "special  privileges"  were 
not  privileges  at  all,  but  necessary  rights  without  which 
these  utilities  could  not  be  developed — such  things  as 
rights  of  eminent  domain,  perpetuity  of  life,  limited  lia- 
bility of  stockholders,  and  the  right  to  act  by  majority 
vote.  The  element  of  monopoly  he  held  was  one  of  fact 
rather  than  of  law  and  that  while  the  law  permitted  or 
invited  competition,  public  interest  and  economic  con- 
ditions usually  dictated  a  monopoly.  He  held  also  that 
the  public  was  confusing  "reasonable  return"  with  mere 
"abstention  from  confiscation,"  which  would  not  suffice  to 
bring  out  capital  needed  for  extensions,  improvements 
and  progress  in  services. 

In  discussing  "watered  stock,"  he  claimed  this  was  to 
be  found  in  one  form  or  another  in  the  older  countries. 
He  commented  on  the  ability  of  the  great  banks  in 
Europe  with  enormous  capital  and  surplus  to  carry  on 
new  projects  until  the  earnings  have  reached  the  desired 
point  where  shares  were  sold  to  investors  at  a  high 
premium.  In  this  way,  he  said,  the  promoters  reaped  a 
large  profit  by  sustaining  the  enterprises  during  infancy 
and  finally  the  capital  of  the  bank  was  freed  for  new  ven- 
tures. In  this  country,  the  banks  could  not  do  tliis  with 
their  funds  and  the  necessity  for  setting  capital  free  at 
the  earliest  possible  moment  was  the  cau.se  of  the  issue  of 
80  called  "watered  stock"  and  the  advocacy  of  shares 
without  par  value. 

0.  T.  Crosby,  of  Wilmington,  Del.,  maintained  that 
it  was  highly  desirable  that  the  academic  side  of  the  busi- 
ness should  be  studied,  including  just  such  questions  as 
were  treated  in  Mr.  Strauss'  paper.  He  believed  that 
self -education  and  educalioii  of  the  public  were  necessary 
l)efore  the  electric  railway  industry  was  put  on  a  proper 
financial  banis.  Ho  held  tlint  proper  representatives  of 
the  H8W)ciation  should  appear  before  every  legislative  body 
in  the  country,  which  was  considering  questions  involving 
then*'  utilities,  and  that  they  should  plead  general  eco- 
nomic principles.  Tie  claimed  that  ihcro  were  no  pre- 
cedentB  to  govern  the  financing  regulations  which  wore 
to  l>c  impo.Mfd  on  these  utilities;  the  industry  was  no 
bound  that  there  was  no  basis  for  stating,  for  instance, 
whether  6%,  say,  was  confiscatory  or  not. 

The  diwupsion  for  n  while  turned  on  physical  valua- 
tion. Prof.  A.  S.  l{itchy.  of  Worcester,  Mass.,  and  C.  G. 
Young,  of  New  York  City,  mnintnining  that  the  term 
itself  Hhonid  have  been  defined  when  nsid,  as  by  the  Rail- 
road  Securities   Commission,  and   that   in   making  any 


valuation  the  use  should  be  fundamentally  considered. 
Mr.  Young  held  that  valuations  were  often  of  questiona- 
ble service  anyway.  Prof.  Ritchy  deprecated  the  tend- 
ency to  allow  a  return  only  on  depreciated  value  of  a 
property  which  had  been  in  service  a  number  of  years. 


Specifications   and    Design    Standards 
for  Reinforced-Concrete  Structures* 

By    ErNE.ST   McCULLOUGHf 

Engineers  should  do  more  than  they  are  at  present  doing, 
to  post  owners  and  architects  on  proper  design  and  to  expose 
faulty  methods  in  reinforced-concrete  work.  In  the  first 
place,  the  average  architect  and  owner  rely  too  much  upon 
the  salesmen  for  steel  companies  for  plans  of  reinforced- 
concrete  buildings.  They  think  the  construction  practically 
standardized,  so  that  when  competitive  designs  are  submitted, 
all  designers  "work  on  the  same  basis.  A  common  require- 
ment in  specifications  is  that  the  building  shall  be  designed 
to  carry  certain  floor  loads  with  a  factor-of-safety  of  four. 
The  owner  may  think  that  under  this  clause  a  floor  to  carry 
safely  100  lb.  per  sq.ft.  will  be  apt  to  break  under  400  lb. 
Many  architects  say  that  this  means  four  times  the 
dead-load  plus  the  live-load  the  floor  is  expected  to  carry  con- 
stantly. The  engineer  desiprns  so  that  the  fiber  stress  will  be 
either  one-fourth  the  ultimate  strength,  or  the  yield  point 
of  the  material  used.  If  he  is  an  independent  engineer  he 
may  use  one-fourth  the  elastic  limit  of  the  steel;  but  If  he 
is  employed  by  a  company  selling  material,  and  is  furnishing 
the  plans  for  nothing,  he  may  use  one-fourth  the  ultimate 
strength. 


KxampleH    of    Fa 
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Tile  writer  recently  checked  plans  for  a  reinforced-con- 
crete building  where  the  architect  had  specified  that  the  safe 
live-load  on  each  floor  was  to  be  125  lb.  per  sq.ft..  with  a 
factor  of  safety  of  four:  no  fiber  stresses  given  in  steel  or 
concrete.  He  stated  that  when  completed  a  panel  on  each 
floor  would  be  selected  at  random  and  loaded  with  four  timea 
the  combined  dead-  and  live-loads,  under  which  test  It  should 
deflect  not  to  exceed  '/300-th.  of  the  span.  Five  plans  were 
submitted  and  in  three  the  steel  fiber  stress  was  20,000  lb. 
per  sq.in.,  in  one  It  was  18.000  lb.  and  in  the  last  It  was  22,000 
lb.;  yet  each  designer  stated  In  his  bid  that  the  steel  stress 
was  16.000  lb.  The  concrete  stress  was  stated  to  be  700  lb. 
per  sq.in..  and  it  was  actually  a  trifle  over  800  lb.  In  two 
designs.  900  lb.  in  two  designs,  and  1040  lb.  in  one  design. 
In  checking  the  plans,  a  ratio  of  deformation  of  15  was  used. 
It  was  found  that  some  designers  had  used  8  and  some  10, 
but  not  one  used  the  ratio  fixed  by  common  custom,  the  ac- 
tion of  a  number  of  national  societies  and  by  the  majority 
of  building   ordinances. 

Nearly  every  beam  in  reinforced  concrete  Is  a  T-beam, 
the  stem  being  comparatively  narrow  and  containing  only 
enough  concrete  to  protect  the  steel  and  take  care  of  shear, 
assisted  sometimes  by  stirrups.  The  flange  or  upper  part  of 
the  beam,  that  takes  all  the  bending  compression,  extends  Into 
the  floor  slab  on  either  side  of  the  beam.  Assume  such  a 
beam  24  In.  wide  In  the  flange  and  12  in.  In  the  stem,  with 
a  span  of  19  ft.  c.  to  c.  of  beams.  To  obtain  the  load  on  the 
slab  we  deduct  the  stem  thickness  from  the  span,  giving  18 
ft.,  and  multiply  this  by  the  load  per  lin.ft.  (say  100  lb.); 
obtaining  1800  lb.  total  load.  The  bending  moment  will  then 
be  1800  X  19  =  34,200  In. -lb.  The  writer  knows  from  actual 
experience  In  checking  "free"  designs  that  many  men  will 
design  as  follows:  The  flange  Is  2  ft.,  so  that  load  Is  19  —  2  = 
17  X  100  =  1700  lb.  (taking  the  clear  spa  nbetween  the  flange 
edges).  Using  the  same  span  the  moment  (1700  X  17)  Is 
28,900  In. -lb.  In  this  method,  to  save  steel  and  thus  obtain 
a  contract,  the  load  on  the  overhanging  portions  of  the 
flanges  Is  neglected  In  designing  the  floor  slab,  and  a  condi- 
tion of  perfect  restraint  is  asHumed.  with  no  attention  paid 
to  any  possible  bending  of  the  flanges.  When  such  question- 
able methods  are  used  In  competitive  designing,  it  Is  not 
.Mlrnnge  that  a  dlBlnterested  engineer  will  And  stresses  run- 
ning 10  to  20%  higher  than  the  speelflc-itlDns  mentioned,  al- 
though every  designer  claims  to  hnvi>  followed  the  spooinca- 
tlons.      It   might    be    thought    that    the    steel    Hnlesman    would 
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try  to  put  In  moic  than  enouph  steel.  This  he  will  do  If 
he  can  aii-iinKe  to  have  his  steel  specllled  to  the  exeluslon  of 
other  steel,  but  if  compelled  to  compete  with  other  companies 
It    la    necessary    to   cut    the   steel    to   the    lowest    posslhle    limit. 

Hrlntlonii   of   Stpol    nnd   C'oncrrte 

The  stresses  should  be  so  balanced  that  the  steel  and 
concrete  will  be  balanced.  Studies  made  to  determine  the 
economical  proportions  are  not  always  satisfactory,  for  prices 
vary  so  greatly  for  all  materials.  The  writer,  however,  plot- 
ted the  result  of  a  number  of  studies  and  found  the  following 
expression  useful  in  flxlns  the  amounts  of  steel  and  con- 
crete. Let  fc  be  unit  concrete  stress:  fs,  unit  steel  stress: 
n.  ratio  of  deformation.  Then  fc  =  fs  -=-  1.8  n.  By  fixing 
the  stresses  in  accordance  with  the  above  expression  the 
maximum  economy  will  be  obtained.  For  average  prices  of 
materials  the  economical  stresses  seem  to  be  practically  500 
lb.  per  sq.ln,  for  concrete  In  compression  and  15.000  lb.  for 
steel  in  tension  with  n  —  15.  In  spite  of  this  It  Is  not  un- 
common to  see  men  using  a  concrete  stress  of  800  lb.  and  a 
steel   stress   of   20,000    lb. 

A  1:2:4  concrete  Is  assumed  to  have  an  ultimate  strength 
not  far  from  2000  lb.  per  sq.ln.  In  compression  and  the  ratio 
of  deformation  Is  generally  assumed  to  be  15.  The  safe  fiber 
stress  recommended  by  the  Joint  Committee  Is  650  lb.  per 
sq.ln.  The  writer,  however,  has  examined  test  reports  on 
concrete  made  In  many  parts  of  the  United  States  and  finds 
that  such  concrete  seldom  exhibits  an  ultimate  strength  ex- 
ceeding 1800  lb.,  the  strength  being  fixed  by  the  character  of 
the  aggregate,  modified  by  the  care  used  in  proportioning  and 
mixing.  Poor  aggregate  may  often  be  used  successfully  pro- 
vided the  mixing  is  properly  done,  so  the  secret  of  making 
good  concrete  lies  In  proper  mixing  after  due  care  has  been 
taken   to    proportion    the    material. 

Hand  mixing  should  be  positively  prohibited  for  rein- 
forced concrete  and  only  batch  mixers  permitted,  except 
when  positive  proportioning  devices  are  attached  to  the  mix- 
ers. The  cement  should  be  always  added  by  weight  and  not 
by  bulk,  the  sand  and  aggregate  to  be  added  by  bulk,  loose. 
As  a  rule  a  1:2:4  concrete  made  near  Chicago  will  be  stronger 
than  that  made  near  Pittsburgh,  owing  to  the  difference  in 
the  stone  used.  The  best  way  to  prepare  a  specification  is  to 
state  that  the  fiber  stress  of  the  concrete  in  compression 
shall  not  exceed  one-third  the  ultimate  strength  shown  by  a 
test  made  on  a  cylinder  8  in.  In  diameter  and  16  in.  long, 
poured  at  the  time  the  beam  or  slab  is  poured  and  stored 
under  similar  conditions  to  those  under  which  the  construc- 
tion Is  cured;  this  strength  to  be  shown  at  the  end  of  30  days. 
The  steel  strength  Is  governed  by  the  yield  point,  which 
is  something  different  from  the  elastic  limit  and  should  not 
be  confused  with  it.  Twisting  steel  cold  does  not  raise  the 
elastic  limit,  which  may  in  fact  be  slightly  lowered  by  the 
twisting,  but  It  does  raise  the  yield  point  considerably.  When 
a  steel  is  stressed  past  the  yield  point  the  dstruction  of  a 
reinforced-concrete  structure  is  assured  and  failure  begins. 
The  unit  fiber  stress  used  in  the  steel  should  not  exceed  half 
the  yield  point  for  a  medium  openhearth  steel  having  a  yield 
point  In  the  neighborhood  of  33,000  lb.  per  sq.ln..  provided 
mechanical  bond  Is  provided.  Without  a  mechanical  bond  the 
unit  stress  should  not  exceed  12.000  lb.,  for  the  adhesion  is 
weakened  by  continued  dryness,  or  long  continued  submerg- 
ence, as  In  tanks.  For  steel  having  a  yield  point  exceeding 
40,000  lb.  the  unit  fiber  stress  may  be  one-third  the  yield 
point,  but  should  never  under  any  circumstances  exceed  18,- 
000  lb.  Without  a  mechanical  bond,  the  steel  stress  should 
never  exceed  12.000  lb.,  no  matter  how  strong  the  steel.  Re- 
rolled  steel  may  be  used  safely  If  It  complies  with  the  stand- 
ard specifications  of  the   steel  manufacturers   association. 

Cement  is  a  very  uniform  material  when  purchased  from 
the  larger  companies,  yet  it  is  the  almost  universal  practice 
to  pay  for  cement  testing,  while  steel  is  bought  on  faith.  The 
man  who  neglects  to  have  his  steel  tested  is  taking  unjustifi- 
able chances.  The  writer,  if  governed  by  small  appropria- 
tions, would  rather  use  cement  without  testing  than  steel 
without  testing,  provided  that  the  cement  is  provided  by  a 
manufacturer  of  good  reputation.  The  majority  of  men  sell- 
ing steel  are  merely  brokers  under  contract  to  dispose  of  the 
product  of  mills  rolling  (not  necessarily  manufacturing)  steel. 
In  all  specifications  there  should  be  a  clause  requiring  that 
the  steel  weigh  within  5%  of  the  standard  weights  given  in 
steel  manufacturers'  handbooks.  Unfortunately  much  light 
steel   is   marketed. 


In  reinforced-concrete  columns  It  is  good  practice  to  spe- 
cify that  the  steel  be  set  so  that  a  cover  of  not  less  than 
2  in.  of  concrete  will  be  provided.  This  is  for  fire  protection. 
and    many    engineers    will   not    consider   any    of   the    concrete 


outside  the  steel  as  carrylntf  load.  Thus  If  the  deslKn  re- 
quires a  12-in.  column,  the  Are  protection  will  cause  the  use 
of  a  column  16x16  In.  The  writer  has  never  yet  examined  a 
competitive  design  in  which  the  concrete  outside  the  steel 
was  excluded.  In  his  own  practice  he  adds  one  Inch  each 
way  to  the  dimension  of  the  column  for  fire  protection,  for  It 
is  hardly  likely  any  fire  will  injure  the  concrete  to  a  great 
depth.  The  steel,  however,  is  set  2  In.  from  the  faces.  Con- 
crete Increases  In  strength  with  age  and  on  an  average-slzcd 
column  a  reduction  In  dimension  of  one  Inch  each  way  after 
the  expiration  of  one  year  will  not  make  the  column  any 
weaker  than   It  was  the  day  It  was  first  put  in  use. 

Columns  of  the  hooped  variety  always  show  signs  of  fail- 
ure by  the  concrete  peeling  away  from  the  steel,  so  for  such 
columns  it  Is  necessary  to  consider  only  the  concrete  area 
Inclosed  within  the  Inner  face  of  the  hooping.  Competitive 
designers  may  use  the  full  area  of  the  concrete  In  computing 
the  strength.  The  concrete  stress  for  hooped  columns  being 
much  higher  than  for  columns  vertically  reinforced  without 
hooping  makes  this  sort  of  designing  highly  objectionable. 

Improved    MetbodN    in    MeHlicn 

True  economy  and  proper  service  In  reinforced-concrete 
design  can  be  obtained  only  by  having  the  design  prepared 
by  a  man  paid  for  his  work,  and  not  tied  to  any  steel  or  any 
system  of  reinforcement.  The  reputable  companies,  however, 
should  not  be  prevented  from  helping  the  architect  or  engi- 
neer by  giving  him  the  benefit  of  their  experience.  So  every 
specification  should  contain  clauses  giving  design-standards, 
and  competition  should  be  permitted,  provided  the  lowest 
bidder  with  his  own  design  will  consent  to  a  checking  of  his 
design    (he   to   pay   for   the   checking). 

These  standards  should  be  stated  plainly  In  the  specifica- 
tions, and   the   writer   recommends   the  following  clauses: 

Parties  wishing  to  submit  competitive  designs  for  this 
structure  may  do  so  provided  said  designs  conform  in  every 
detail  to  the  standard  building  specifications  for  reinforced- 
concrete  structures  adopted  by  the  National  Association  of 
Cement  Users,    the   floor  loads  being  as   follows 

In  asking  for  plans  It  is  not  sulflclent  to  require  a  factor 
of  safety  or  to  simply  mention  steel  stresses.  The  factor  of 
safety  should  not  be  mentioned.  When  steel  stresses  are 
given  It  is  necessary  also  to  fix  the  ratio  of  deformation.  It 
is  positively  necessary  to  state  the  bendlng-moment  coefll- 
cients  and  define  the  span  lengths.  When  this  Is  done  the 
amount  of  steel  to  be  placed  over  supports,  as  compared  with 
the  steel  in  the  middle,  must  be  mentioned,  and  the  amounts 
should  be  equal  If  the  middle  positive  coefficient  is  '/i2-  The 
area  of  the  concrete  to  be  considered  in  column  design  must 
be  fixed;  also  the  percentage  of  live-load  on  each  floor  going 
to   the   columns. 

These  are  a  few  of  the  things  to  be  considered  and  the 
specifications  mentioned  above  should  be  carefully  studied 
to  Insure  a  design  according  to  the  intention  of  the  architect, 
engineer  or  owner. 


Delay  In  Awarding  the  Mechanical  Filtration  Contract  for 

the  Croton  Water-Supply,  New  York  City,  has  been  secured 
by  the  Bureau  of  Municipal  Research  and  the  Citizens'  Union, 
of  New  York  City,  acting  through  Comptroller  Wm  .A.  Prcn- 
dergast.  a  member  of  the  Board  of  Estimate  and  Apportion- 
ment. By  agreement,  the  bids  were  opened  on  Jan.  23,  with 
the  understanding  that  the  award  would  be  postponed  until 
the  subject  could  be  looked  into  further.  A  pamphlet  of  129 
pages,  reviewing  both  the  hold-up  and  the  history  of  the 
preparation  of  the  filtration  plans,  and  also  reprinting  a  re- 
port (June  10,  1912)  of  a  board  of  engineering  experts  on  the 
plans,  has  been  published  for  general  circulation  by  the  De- 
partment of  Water  Supply  (Park  Row  Building.  New  Tork 
City). 

The  detailed  bids  for  this  work  were  published  on  p.  48 
of  our  Construction  News  section  of  Jan.  30.  1913.  By  a  typo- 
graphical error  the  total  bid  of  the  Keystone  State  Construc- 
tion Co.  (2  Rector  St..  New  York  City)  was  wrongly  given, 
both  in  the  table  and  In  a  brief  news  note  on  p.  236  of  the 
same  issue.  The  correct  figure  was  $5,139,015.  "which  "was  the 
lowest  bid  received.  The  lowest  bid  of  the  highest  bidder 
was  $6,752,500.  The  estimate  of  I.  M.  de  Varona.  chief  engi- 
neer of  the  Department  of  Water  Supply,  was  $5,916,700.  The 
lowest  bid  was  13%  lower  than  the  engineer's  estimate,  and 
the  highest  bid  (really  the  lowest  bid  of  the  highest  bidder) 
was  14%  higher  than  the  engineer's  estimate,  ■while  the  av- 
erage bid  was  only  1%%  higher  than  the  engineer's  estimate. 
We  expect  to  give  some  further  details  of  the  bids  in  our 
Construction  News   section   for   Feb.   13. 
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Following  a  Cattle-train  Derailment  near  Cairnes.  Queens- 
land, Australia,  a  passengrer  express  train  ran  into  the  wreck- 
age and  killed  six  and  injured  Ave  other  persons.  It  is  said 
that  this  is  the  first  serious  accident  on  the  Queensland  rail- 
ways   in   years. 

A  Colllalon  Occurred  on  Feb.  2,  between  the  Hamburg- 
American  liner  "Prinz  Oskar"  and  the  four-masted  schooner 
"City  of  Georgetown,"  in  which  the  former  vessel  was  badly 
damaged  and  the  latter  was  sunk.  The  scene  of  the  acci- 
dent was  the  Five  Fathom  Bank  Light  beyond  the  Delaware 
Breakwater.     No  lives   were  lost  as  a   result   of  the   collision. 

The  PropoHed  Lincoln  .Memorial  Road  from  Washington. 
D.  C.  to  Gettysburg.  Penn.,  was  effectually  killed  last  week 
by  the  passage  through  Congress  of  a  bill  which  authorized 
the  appropriation  of  $2,000,000  for  a  Lincoln  memorial  in  Wash- 
ington, to  take  the  form  of  a  suitable  building,  statute  and 
grounds  In  the  river  park,  which  will  fit  into  the  general  de- 
velopment of  the  city  plan  recommended  by  the  McKim  Com- 
mission. The  proposed  road,  which  was  very  pertinaciously  ad- 
vocated by  the  federal  road  aid  enthusiasts,  was  to  be  a  broad 
boulevard  between  the  national  Capital  and  the  Gettysburg 
battlefield,  and  was  to  be  built  and  maintained  by  the  federal 
government.      Pres.   Taft  signed   the   bill  on  Feb.  1. 

A  Panic  Broke  Ont  in  a  moving-picture  theater  in  New 
York  City,  on  Feb.  2,  when  one  of  the  films  took  fire.  The 
operator  extinguished  the  flame,  but  the  audience  of  over  a 
thousand  fled  In  a  wild  panic  in  which  two  persons  were 
killed  and  between  20  and  30  injured.  The  fatalities  occurred 
at  a  short  flight  of  steps  leading  from  the  theater  to  the 
side  walk.  People  fell  on  the  steps  and  others  were  crowded 
upon  them  until  exit  from  the  theater  was  entirely  blocked. 
The  dead  were  found  at  the  bottom  of  this  heap  of  persons. 
PERSONALS   N.    R. 

A  Society  for  the  Greater  Development  of  the  electrical 
industry  at  large  has  been  incorporated  in  New  York  City 
under  the  name  of  the  Society  for  Electrical  Development. 
The  aim  of  the  society  is  to  increase  use  of  electricity,  espe- 
cially for  light,  heat  and  power.  Four  branches  of  the  in- 
dustry are  represented  by  men  from  prominent  concerns 
therein:  (I)  electric  light  and  power  companies,  (2)  manufac- 
turers of  electrical  apparatus,  (3)  electric  supply  jobbers,  (4) 
electrical  contractors.  H.  L,  Doherty  has  been  elected  Presi- 
dent; J.  M.  Wakeman,  General  Manager;  and  P.  F.  Dodd,  Sec- 
retary-Treasurer. 

An    .IppenI    from    the    ChleaKO    Drainage     Canal     Declfiion 

rendered  by  Secretary  of  War  Stimson.  on  Jan.  8.  1913.  deny- 
ing the  application  of  the  Trustees  of  the  Sanitary  District 
of  Chicago  for  permission  to  Increase  the  amount  of  water 
diverted  from  Lake  Michigan  to  and  through  the  Canal,  seems 
likely.  It  has  not  been  announced  whether  the  appeal  will 
be  made  to  Congress,  as  suggested  In  the  course  of  editorial 
comment,  which  accompanied  our  reprint  of  the  decision  In 
our  Issue  of  Jan.  13,  or  to  the  new  Secretary  of  War,  after 
Mar.  4.  It  seems  likely,  however,  that  the  appeal  may  be  to 
the  latter.  However  this  may  be,  the  trustees  do  not  seem 
to  be  willing  to  accept  the  decision  of  Secretary  Stimson  as 
flnal.  Their  conclusion  seems  to  be  based  partly  on  legal 
points  and  partly  on  what  the  trustees  believe  to  be  Important 
new    evidence    bearing    upon    the    case. 

We  have  received  from  Lyman  E.  Cooley,  the  recently~ap- 
polnted  consulting  engineer  to  the  trustees  of  the  Sanitary 
DIatrlct,  a  statement  bearing  upon  this  subject  which  we 
condense  as  follows:  After  an  Interview  with  Gen.  \Vm.  H. 
Blxby,  Chief  of  Engineers,  U.  S.  Army,  Mr.  Cooley  wrote  to 
the  Secretary  of  War,  on  Dec.  30,  1912,  requesting  permission 
(o  withdraw  or  amend  the  application  In  question  and  stating 
that  within  two  weeks  the  trustees  of  the  Sanitary  District 
would  be  able  to  present  In  full  their  reasons  for  the  request. 
in  an  Interview  held  subsequently.  Secretary  .Stimson  ex- 
pressed unwllllngneHS  to  n-open  the  case  or  to  defer  his  de- 
cision, but  stated  that  he  would  hold  his  findings  for  a  few 
days  and  that  meanwhile  he  would  consider  citations  on  cer- 
tain legiil  propositions.  On  Dec.  31,  a  statement  presented 
before  the  .Senate  Committee  on  Commerce  (Apr.  16.  1912)  on 
behalf  of  the  rlty  of  Chicago  was  left  at  the  Secretary's  of- 
flce.  On  Jan.  6.  1913.  M.  B.  M.adden  Interviewed  the  President 
and  the  Secretary  of  War  with  n  view  to  having  the  decision 
deferred  until  the  additional  or  supplementary  matter  could 
b«  presented.  The  subject  was  considered  also  at  a  cabinet 
meellng  on  Jan.  7.  when  further  time  for  consideration  was 
asked  by  the  Secretory  of  the  Interior  fMr.  Fisher)  and  by 
Ihe  Secretory  of  the  Treasury  fMr.  MttcVeagh).  The  attorney 
of  the  Hnnltory  District  of  Chicago  wont  to  Washington  to 
present  statements  prepored  by  him  and  by  the  rnnsultInK 
enKlneer.  but  on  his  arrival  (Jan.  10)  he  was  refused  nn  In- 
terview   and    wos    told    that    no    further    tirlefs    or    arguments 


would  be  considered  or  would  change  the  adverse  decision 
whicli  ha.3  already  been  rendered  (Jan.  8).  In  his  letter  ac- 
companying the  unaccepted  statements,  the  consulting  engi- 
neer had  explained  that  the  officials  of  the  Sanitary  District 
■were  preparing  additional  matter  in  support  of  their  applica- 
tion, which  they  considered  important,  and  Mr.  Cooley  in- 
forms us  that  this  matter  is  now  undergoing  revision  and 
will    be    made    public   in    the    early    future. 

At  the  meeting  of  the  Trustees  of  the  Sanitary  District, 
held  on  Jan.  23,  a  report  was  submitted  by  the  Trustees"  Spe- 
cial Commission  on  sewage  disposal  and  water-power  develop- 
ment ("Eng.  News,"  Mar.  7,  1912).  The  main  statements  of 
the  report  were  as  follows: 

After  a  careful  investigation  of  the  effect  upon  lake  levels 
and  the  legal  and  legislative  phases  involved,  your  Commis- 
sion does  not  believe  that  the  government  will  ultimately 
prevent  the  utilization  of  the  main  drainage  canal  to  the  full 
purpose   for   which   it   ■was   designed. 

As  the  ultimate  capacity  of  the  main  drainage  channel  Is 
14.000  cu.ft.  per  sec,  and  at  the  necessary  legal  rate  of  flow 
of  35  cu.ft.  per  sec.  per  1000  of  tributary  people  the  capacity 
of  the  canal  will  serve  for  a  population  of  over  4.000.000,  W8 
advise  that  (pending  the  submission  of  the  final  report  of 
this  commission)  no  departure  from  the  dilution  method  of 
se^wage  disposal,  as  provided  for  by  law,  should  be  contem- 
plated by  the  Sanitary  District,  except  for  treatment  of  trade 
wastes  and  special  effluents. 

It  is  interesting  to  note  that  the  International  Waterways 
Commission,  in  its  report  of  Jan.  4.  1907,  on  the  Chicago 
Drainage  Canal,  recommend  that  the  government  of  the 
United  States  "prohibit  the  diversion  of  more  than  10,000 
cu.ft.  per  sec.  for  the  Chicago  Drainage  Canal."  Secretary 
Stimson  was  far  less  liberal  ■when  he  refused  to  allow  an 
increase    of    the    present    diversion    of    4157    ft. 


Mr.  L.  J.  Houston,  Jr.,  Assistant  Chief  Engineer  of  the 
Paving  Commission   of  Baltimore,  Md.,   has   resigned. 

Mr.  Seton  Porter,  for  the  past  eight  years  associated  with 
Sanderson  &  Porter,  Engineers  and  Contractors,  New  York 
City,   has  been  admitted    to  membership  in   the   firm. 

Mr.  .-Mien  J.  Saville,  for  the  past  three  years  Assistant  City 
Engineer  of  Richmond.  Va..  has  resigned  to  engage  in  private 
practice  in  partnership  with  Mr.  Burton  Marye,  with  ofllces 
in   Richmond. 

Mr.    Lester   W.    Tucker,    M.    Am.    Soc.    C.    K.,  formerly    with 

Westinghouse.   Church,    Kerr  &   Co.,   New   York  City,   has   been 

appointed    General    Manager    of    the    Brinson  Ry.    Co.,    with 

headquarters   at  Savannah,    Ga.  « 

Mr.  Percy  R.  Todd,  recently  Vice-President,  has  been 
elected  President  of  the  Bangor  &  Aroostook  R.R.,  In  Maine, 
Mr.  Todd  was  formerly  Vice-President  of  the  New  York,  New 
Haven   &   Hartford   R.R.,  at  New   Haven,   Conn. 

Mr.  E.  C.  Blundell,  formerly  Assistant  Superintendent  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry..  at  Eau  Claire.  Wis., 
has  been  promoted  to  be  Superintendent  of  the  Nebraska  di- 
vision at  Omaha,  Neb.,  succeeding  Mr.  J.  R.  Welch,  trans- 
ferred   to   St.   James.    Minn. 

Mr.  E.  T.  Adams,  M.  Am.  Soc.  M.  E.,  former  Manager  and 
Chief  Engineer  of  the  gas  and  mill  engine  department  of  the 
Allls-Chalmers  Co.,  Milwaukee,  Wis.,  and  recently  President 
of  the  Wisconsin  Engine  Co.,  Milwaukee,  has  been  appointed 
Chief  Engineer  of  the  Rumely  Co.,  La  Porte,  Ind. 

Mr.  W.  L.  Saunders,  M.  Am.  Soc.  M.  E.,  President  of  the 
IngersoU-Rand  Co.,  New  York  City,  has  been  elected  Presi- 
dent of  the  International  Harvester  Corporation,  recently 
organized  to  handle  the  foreign  business  of  the  International 
Harvester  Co.,  of  Philadelphia,  Penn.  Mr.  Saunders  will  con- 
tinue   as    President    of    thi-    Ingersoll-Rand    Co. 

Mr.  Robert  I.  Randolph,  Assoc.  M.  Am.  Soc.  C.  R.,  has  re- 
signed as  Secretary  of  the  Rivers  and  Lakes  Commission  of 
Illinois.  He  will  continue  to  attend  to  such  matti'rs  us  may 
come  before  his  department  until  a  Huccessor  Is  chosen.  Th« 
position  will  be  filled  by  a  clvll-servlco  examination,  the  an- 
nouncimint  of  which  will  be  mad<  later,  and  It  Is  desired 
to  obtain   a   civil    engineer.      The  salary   Is   »300   per   month. 

Mr.  Fletcher  M.  Hamilton  has  been  appointed  State  Mln» 
eraloglst  of  California,  succeeding  Mr.  W.  H.  Storms,  who  wa« 
summarily  removed  by  Governor  Johnson  without  other  cauB« 
than  that  ho  was  not  In  harmony  with  the  administration. 
Mr.  Hamilton  Is  a  grnduato  In  mining  I'nglneering  of  th* 
ITnlverslty  of  Callfornlii,  class  of  1904.     Ho  h.ns  had   practical 
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mInliiK  experience  In  California.  Nevada.  Montana  and  Mexico. 

Mr.  D.  L.  Bush,  recently  General  Manager  of  the  ChlcaRO. 
Milwaukee  &  St.  Paul  Ry..  has  been  elected  Vice-President 
with  headquarters  at  ChicaKO.  III.  Mr.  Hush  has  passed 
through  all  the  positions  In  operating  department  from  nl^ht 
telegraph  operator  In  a  backwoods  town  to  Superintendent. 
General  Superintendent,  and  In  1909  to  General  Manager.  He 
was  born  in  1855  and  has  been  in  the  railway  service  since  he 
was   17  years  old. 

Mr.  Howard  D.  Bennett,  Consulting  Engineer,  of  Balti- 
more. Md..  formerly  In  charge  of  the  designing  department 
of  the  EUicott  Machine  Co..  Is  now  associated  with  the 
Skinner  Ship  Building  &  Dry  Dock  Co..  of  Baltimore,  as  En- 
gineer in  charge  of  the  dredge  department,  which  has  re- 
cently been  added  to  the  company's  business.  Mr.  Bennett 
will  also  continue  his  private  practice  as  a  consulting  en- 
gineer. 

Mr.  Virgil  G.  Bogue.  M.  .\m.  Soc.  C.  E.,  former  Chief  En- 
gineer of  the  Western  Pacific  Ry.,  has  recently  been  engaged 
in  an  economic  study  of  line  improvement  and  double-track- 
ing of  the  Canadian  Pacific  Ry.  through  the  Selkirk  and  Rocky 
Mountains  in  British  Columbia.  Mr.  A.  W.  Buei.  M.  Am.  Soc. 
C.  E.,  who  has  been  associated  with  Mr.  Bogue  in  this  work, 
has  returned  to  his  consulting  practice,  at  15  William  St., 
New  York   City,   after  an  absence   of  three  months. 

Mr.  E.  Warren  Ritchie,  formerly  with  thi>  Purdy  Engineer- 
ing Co.,  in  charge  of  a  large  hydro-electric  development  in 
Costa  Rica,  has  opened  an  office  in  Petersburg,  Va.,  as  a  con- 
sulting engineer  in  hydro-electric  and  municipal  engineering 
work.  Mr.  Ritchie  is  a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology,  class  of  1S9S.  He  had  charge  of  the 
surveys  in  Havana.  Cuba,  upon  which  the  present  sewerage 
system  is  based.  Mr.  Ritchie  also  made  the  preliminary  sur- 
veys   for    the   Jamestown    Exposition. 

Mr.  Charles  H.  Lee.  Assoc.  M.  Am.  Soc.  C.  E.,  for  several 
years  Assistant  Engineer  on  the  Los  Angeles.  Calif.,  water- 
supr  y  aqueduct,  in  charge  of  water-supply  investigations  in 
Owens  Valley,  has  opened  an  office  at  934  Union  Oil  Bldg..  Los 
Angeles,  as  a  consulting,  civil  and  hydraulic  engineer.  Re- 
cently Mr.  Lee  has  carried  on  underground  water  investiga- 
tions in  various  parts  of  central  and  southern  California  for 
the  State  Conservation  Commission,  and  has  also  served  as 
Hydraulic  Engineer  for  the  Cuyamaca  Water  Co..  of  San 
Diego. 

Mr.  Richard  S.  Buck.  M.  Am.  Soc.  C.  E..  has  retired  from 
membership  in  the  firm  of  Sanderson  &  Porter.  Engineers  and 
Contractors.  New  York  City,  to  become  Chief  Engineer  of  the 
Dominion  Bridge  Co..  Montreal.  Que.  Mr.  Buck  graduated 
from  Rensselaer  Polytechnic  Institute  in  1SS7.  He  w^as  Resi- 
dent Engineer  during  the  construction  of  the  famous  Niagara 
River  steel  arch  bridge;  the  Williamsburg  bridge.  East  River. 
New  York,  was  built  under  his  supervision,  and  for  a  number 
of  years  he  was  Chief  Engineer  of  the  Department  of  Bridges 
of  New   York   City. 

Mr.  E.  H.  McHenry.  M.  Am.  Soc.  C.  E..  who  for  the  past 
two  years  has  been  Vice-President  in  charge  of  maintenance 
and  construction  of  both  the  New  York.  New  Haven  &  Hart- 
ford R.R.  and  the  Boston  &  Maine  R.R..  will  hereafter  have 
charge  of  these  departments  of  the  New  York.  New  Haven 
&  Hartford  R.R.  only.  Mr.  H.  J.  Horn,  whose  retirement 
from  the  New  Haven  system  was  noted  in  our  issue  of  last 
week,  will  have  charge  of  these  departments  of  the  Boston 
&  Maine   R.R..   as  well   as   the   operating  department. 

Mr.  Miles  Bronson.  Superintendent  of  the  Electric  division 
of  the  New  York  Central  &  Hudson  River  R.R..  has  been  pro- 
moted to  be  General  Manager  of  the  Grand  Central  terminal. 
New  York  City,  in  addition  to  his  other  duties,  succeeding 
Mr.  A.  R.  Whaley.  resigned  as  noted  in  our  issue  of  last 
week.  Mr.  Bronson  was  born  in  British  India  in  1S75.  His 
railway  work  began  in  1890  in  the  law  department  of  the 
Grand  Trunk  Ry.  He  has  been  private  secretary  to  the 
President.  Assistant  to  the  President  and  Division  Superin- 
tendent  with   the  New  York   Central   Lines. 

Mr.  H.  B.  Earling,  formerly  Assistant  General  Manager  of 
the  Chicago.  Milwaukee  &  St.  Paul  Ry..  has  been  elected 
Vice-President,  with  headquarters  at  Seattle,  Wash.,  succeed- 
ing Mr.  H.  R.  Williams,  transferred  to  New  Y'ork  City.  Mr. 
Earling  entered  the  service  of  the  Chicago.  Milwaukee  &  St. 
Paul  Ry.  in  1878.  as  an  agent  and  telegraph  operator.  He 
was  promoted  through  the  grades  of  assistant  train  dis- 
patcher, chief  train  dispatcher.  Trainmaster.  Superintendent 
of  Terminals.  Division  Superintendent.  Assistant  General  Su- 
perintendent and  General  Superintendent  to  that  of  Assistant 
General   Manager   about   a    year  ago. 

Mr.    E.    D.    Sewall.    formerly   Assistant    to    the    President    of 


the  Chicago.  Milwaukee  &  St.  Paul  Ry..  has  been  elected  Vice- 
President,  with  headquarters  at  Chicago.  III.  Mr.  Sewall  wan 
born  In  Wilmington.  Del.,  In  1855.  At  16  yearn  of  age  he 
entered  the  service  of  the  Wicomico  &  I'ocomoke  R.R.  as  a 
rodman.  In  1872  he  went  West  and  spent  10  years  In  the 
engineering  departments  of  the  Northern  Pacific  Ry..  the  Chi- 
cago &  Canada  Southern  Ry.,  the  St.  Paul.  Minneapolis  A 
Manitoba  Ry.  and  the  St.  Paul  &  Duluth  R.R.  From 
the  engineering  he  changed  to  the  transportation  branch 
of  the  railway  service  as  a  clerk  of  the  general 
freight  department  of  the  St.  Paul  &  Pacific  Ry..  In  1881. 
Later  he  was  Assistant  Engineer  and  clerk  to  the  Gen- 
eral Superintendent  of  the  St.  Paul  &  Duluth  R.R.  For  a 
few  months  in  1882.  he  was  joint  agent  of  the  St.  Paul  & 
Duluth  R.R.  and  the  Chicago.  Milwaukee  &  St.  Paul  Ry.,  at 
Stillwater.  Minn.;  and  then  for  five  years  he  was  agent  for 
the  latter  road  at  the  same  place.  After  nearly  two  years' 
experience  as  traveling  lumber  agent  he  was  appointed.  In 
1SS9.  commercial  agent  of  the  Chicago,  Milwaukee  &  St.  Paul 
Ry  ,  at  St.  Paul,  Minn.  In  1895  he  was  appointed  Assistant 
General  Freight  Agent  of  the  Superior  division,  at  Milwaukee. 
Wis.;  and  for  four  years.  1898  to  1902.  he  was  Northwestern 
Agent  at  Minneapolis.  Minn.  Mr.  Sewall  was  promoted  to  be 
Assistant  General  Superintendent  of  the  Chicago.  Milwaukee 
&  St.  Paul  Ry.  in  1902.  and  in  1906  was  appointed  Assistant 
to  the  President.  He  was  Vice-President  of  the  Chicago,  Mil- 
waukee, Puget  Sound  Ry..  fronv  1909  to  the  recent  consoli- 
dation  of   this   road    with   the    older   company. 

Mr.  Edward  E.  McCall.  a  Supreme  Court  .Justice  of  New 
York,  has  been  appointed  Chairman  of  the  Public  Service 
Commission.  First  District,  of  the  State  of  New  York,  succeed- 
ing Mr.  William  R.  Willcox.  who  has  been  Chairman  since 
the  establishment  of  the  commission  during  Governor  Hughe's 
administration.  The  Chairman  of  this  Public  Service  Com- 
mission is  the  executive  head  of  probably  the  largest  engi- 
neering organization  in  the  world,  which  is  about  to  super- 
vise the  construction  of  subway  and  rapid  transit  lines  in 
Greater  New  York  to  cost  many  millions  of  dollars.  Mr.  Mc- 
Call graduated  from  New  York  University  Law  School  in  1884. 
and  practiced  law  in  New  York  City  until  1902,  when  he  was 
elected  a  justice   of  the  state  supreme   court. 

Mr.  W.  W.  Colpitis.  M.  Am.  Soc.  C.  E.,  has  resigned  his 
position  of  Chief  Engineer  of  the  Kansas  City.  Mexico  & 
Orient  Ry..  to  become  associated  with  W.  H.  Coverdale  &  Co.. 
Consulting  Engineers.  New  York  City.  He  will,  however, 
continue  to  be  Chief  Engineer  of  the  company's  lines  in  Mex- 
ico. Mr.  Colpitis  is  a  graduate  in  civil  engineering  of  McGill 
University,  class  of  1899.  and  began  his  engineering  experi- 
ence as  a  draftsman  in  the  office  of  the  Chief  Engineer  of  the 
Intercolonial  Ry.  He  remained  in  the  engineering  depart- 
ments of  various  Canadian  railways  until  1S99.  when  he  was 
.appointed  Chief  Clerk  in  the  office  of  the  President  of  the 
Canadian  Pacific  Ry..  at  Montreal.  Que.  In  1900.  he  returned 
to  engineering  work  as  Assistant  Engineer  in  the  construc- 
tion department.  A  year  later  he  joined  the  enginering  staff 
of  the  Kansas  City.  Mexico  &  Orient  Ry.  as  Assistant  Engi- 
neer and  was  promoted  to  be  Division  Engineer,  and  in  1909 
to  be  Chief  Engineer. 


Thomas  . I.  O'Connor,  a  young  civil  engineering  employee  on 
the  construction  of  the  plant  of  the  Air  Turbine  Co..  Harri- 
son. N.  J.,  was  killed,  Jan.  31.  by  a  fall  from  an  erecting 
tower.  Mr.  O'Connor  was  a  native  of  New  Haven,  Conn.,  and 
a  recent  graduate  of  Sheffield  Scientific  School,  Yale  Uni- 
versity. 

John  Harlan  Freeman.  M.  Am.  Soc.  M.  E..  a  consulting 
mechanical  engineer  with  offices  at  45  Broadw'ay,  Ne%v  York 
City,  died  at  his  home  in  Brooklyn.  N.  Y..  Jan.  27.  He  was 
born  in  Michigan  45  years  ago.  and  was  a  graduate  of  the 
Michigan  Agricultural  College.  For  a  number  of  years  he 
was  in  the  U.  S.  Patent  Office,  Washington.  D.  C.  He  came 
to  New  York  City  in   1S90. 

A.  H.  Coon,  of  Kingston.  Penn..  for  many  years  a  well 
known  contractor,  died  Jan.  31.  at  the  age  of  84  years.  He 
was  still  active  in  local  contract  work  after  his  83d  year. 
Mr.  Coon  was  contractor  for  more  than  40  complete  water- 
works. He  was  first  to  lay  rails  for  street-car  service  in  the 
State  of  Pennsylvania,  which  was  on  a  line  built  in  1S56. 
between    Kingston    and   "U'ilkes-Barre. 

Mrs.  Lavinia  Marston  Swasey,  wife  of  Ambrose  Swasey.  of 
Cleveland.    Ohio.    Past-President    of    the    American    Society    of 
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Mechanical  Engineers,  died  at  her  home  in  Cleveland,  on  Jan. 
22  after  a  very  brief  illness.  Mrs.  Swasey  was  born  at 
Hampton,  N.  H..  July  2S,  1842.  She  had  been  a  resident  of 
Cleveland  for  more  than  thirty  years  and  had  taken  a  prom- 
inent part  in  charitable  and   philanthropic   work. 

James  B.  Hammond.  President  of  the  Hammond  Type- 
writer Co.,  and  inventor  of  one  of  the  first  practical  type- 
writers, died  Jan.  26,  at  St.  Augustine.  Fla.,  while  on  a  yatch- 
ing  trip.  He  was  born  in  Boston.  Mass.,  Apr.  23.  1S39.  and 
graduated  from  the  University  of  Vermont  in  1861.  He  studied 
for  the  ministry,  served  during  the  Civil  War  as  a  war  cor- 
rtspondoMt  for  the  New  York  "Tribune";  and  after  numerous 
experiments  patented  his  typewriter  in  1880.  During  the  past 
few   years   he   had   been   noted   chiefly   for  his  eccentricities. 

Gaylord  M.  Beach,  former  Assistant  General  Manager  of  the 
Pittsburgh  &  Lake  Erie  R.R..  died  at  his  home  in  Pittsburgh, 
Penn..  Jan.  28,  aged  81  years.  He  was  retired  on  a  pension, 
two  years  ago,  after  61  years  of  active  railway  service,  begun 
In  1S30  as  a  track  laborer  on  the  Sandusky,  Manstteld  &  New- 
ark R.R.  From  track  laborer  he  was  promoted  to  the  posi- 
tion of  foreman  of  construction  gangs  and  laid  many  miles 
of  railway  track  in  the  Middle  West  and  South  in  the  decade 
preceding  the  Civil  War.  He  then  became  a  conductor  of 
freight  and  passenger  trains.  Fuel  Agent  and  Assistant  Road- 
master  of  the  Cleveland.  Columbus.  Cincinnati  &  Indianapolis 
Ry.,  and  In  1869  Superintendent  of  Construction  of  the  In- 
dianapolis &  St.  Louis  Ry.  For  a  short  time  he  was  Road- 
master  of  the  Atlantic  &  Pacific  R.R.  and  the  South  Pacific 
R.R.  in  Missouri.  Following  January.  1871,  he  served  8  years 
as  Real  Estate  and  Tax  Agent  of  the  Cleveland,  Columbus. 
Cincinnati  &  Indianapolis  R.R.,  and  two  years  as  Roadmaster 
of  the  Indianapolis  division  of  the  same  railway.  From  ISSO 
to  1885  he  was  In  charge  of  the  engineering  department  of 
this  railway,  which  was  combined  with  the  Indianapolis  &  St. 
Louis  Ry.  in  1882,  From  1885  to  1889  he  was  General  Man- 
ager of  the  combined  railways.  In  1890  Mr.  Beach  went  to  the 
Pittsburgh  &  Lake  Erie  R.R.  as  General  Superlntenden-t. 
Eight  years  later  he  was  promoted  to  be  Assistant  General 
Manager.  In  1900  he  retired  to  the  less  active  position  of 
Special  Agent  at  Pittsburgh. 


ENGINEERING    SOCIETIES 


COMING     M  E  E  T  I  .\  G  a 


MAINE  SOCIETY  OP  CIVIL  ENGINEERS. 

Feb.    10-11.      Annual   meeting  at   Augusta,   Maine.     Secy.,   F. 
E.   Pressey,  487  Union  St.,   Bangor,  Maine. 

CONNECTICUT  SOCIETY   OF  CIVIL   ENGINEKRa 

Feb.    11-12.      Annual    meeting   at    New    Haven,    Conn.     Secy.. 
J.    F.    Jackson,    New    Haven,    Conn. 

MINNESOTA  SURVEYORS  AND   ENGINEERS  SOCIETY. 

Feb.    11-13.      Annual    convention    at    St.    Paul,    Minn.      Secy., 
Charles   A.    Forbes,   91    Kent  St..   St.    Paul.    Minn. 

OREGON   80CIKTY    OF   ENGINEERS. 

Feb.    13.       Annual    meeting    at    Portland,    Ore.      Sei-y.,    J.    C. 
Stevens,  605   Spalding  Bldg.,   Portland,   Ore. 

NORTH  DAKOTA  SOCIETY  OF  ENGINEERS. 

F.-b.  13-14.     Annual  meeting  at  Bismarck,  N.  T>.    Secy.,  E.  F. 
Chandler,  University,  N.  D. 

NKW    ENGLAND    ASSOCIATION    OF   GAS    ENGINEFIRS. 

Feb.    19-20,      Annual   mi-eting  at  Boston.  Mass.     Secy..  N.  W. 
GlfTord,    Boston,    Mass, 

IOWA    ENGINKKHING  SOCIETY. 

F<b.     19-21.       Annual    meeting    at    Sioux    City.    Iowa.      Secy.. 
H.    M.    Woodward,    Iowa   Clly,    Iowa. 

IDAHO   HOf;iETY   OF   ENGINEERS. 

Feb.    21-22.      Annual   nu-.-tlng  at    WelHiT,    Idaho.      Secy.,    I.    F. 
Hhaffner.    Hols.-.    Idaho. 

A.SHOCIATION    FOR   8TANDARDIZLVO    PAVING   8PBCIFICA- 
TIO.V.S. 
V-h.    24         Annual     me«-ilnB     nt     Pittsburgh.     Penn.       Secy.. 
J.    H     HIttell.    B9I7    Winthrop    Ave..    Chicago.    III. 

INDIANA    SANITARY    AND   WATER   HUPIM.V    ASSOCIATION. 
Feb.    2r>-2ll.       Annual    mi-etlnK    »t    Indianapolis,     Ind.      Secy., 
W.    K     King.    In.llHnnpollB.    Ind 

AMKRICAN   INSTITUTE   OF   KI.KCTKK'AL   KNGINKRns 
F<'b.     2«-2«.       MMwInIrr     Convention     In     New     York     City. 
S^cy.,    F.    L.    Hulrhlnson.   33    W.   39   8t.   Now   York.   N.    Y. 

OENTRAI.    BLKCTRir   RAILWAY    AHHOCIATION. 

Fob.    27-2).       Annual    mextlnK    at    Indianapolis,    Ind.      Secy.. 
A.  L.  Neerenmer.  Inrllnnapolls,  Tnd. 


NATIONAL    PAVING    BRICK    M.^NUFACTURERS    ASSOCIA- 
TION. 
Mar.    3-5.      Annual    meeting    at    Chicago,    111.      Secy.,    W.    P. 
Blair,   824  Engineers  Bldg.,  Cleveland,  Ohio. 

ILLINOIS   WATER    SUPPLY    ASSOCIATION. 

Mar.     11-12.       Annual    meeting    at    Urbana,    111.       Secy.,     Ed- 
ward   Bartow,    Urbana,    111. 

BOSTON    SOCIETY   OF   CIVIL   ENGINEERS. 

Mar.    19.       Annual    meeting    at    Boston,    Mass.      Secy.,    S.    E. 
Tinkham,   715  Tremont  Temple,   Boston,  Mass. 

UTAH    SOCIETY    OF    ENGINEERS. 

Apr.    18.      Annual    meeting   at   Salt   Lake  City,   Utah.      Secy., 
R.  B.  Ketchum,  702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

Kansas  Engineering  Society — The  feature  of  the  annual 
meeting  at  Topeka,  Kan.,  on  Jan.  21-22,  was  an  address  by 
Hugh  L.  Cooper  on  "The  Keokuk  Dam."  Among  the  other 
papers  on  the  program  were  the  following:  "Construction 
Cost  Data,"  by  F.  D.  Hughes;  and  "The  Value  of  Pure  Water." 
by   G.    R.   Jones. 

The  officers  elected  for  the  ensuing  year  were:  President, 
J.  M.  Meade;  vice-president,  H.  A.  Rice;  secretary-treasurer, 
T.  J.  Strickler;  directors,  R.  V.  Leeson.  J.  W.  Mavity,  Fred 
Hesser  and  H.   A.   Rowland. 

Maine  Society  of  Civil  Engineers — At  the  annual  meeting  at 
Augusta,  Maine,  on  Feb.  10-11,  a  paper  will  be  read  on  "The 
Use  of  the  Pitometer,"  by  Edward  G.  Lee.  Secretary,  Frank 
E.    Pressey,    Bangor,    Maine. 

Connecticut  Society  of  Civil  Engineers — Among  the  papers 
on  the  program  for  the  annual  meeting  at  New  Haven,  Feb. 
11-12,  are  the  following:  "Relation  of  the  Engineer  to  Public 
Health,"  by  F.  H.  Snow;  "The  Chemist  and  Physicist  in  Rela- 
tion to  the  Engineer,"  by  W.  R.  Whitney;  "The  Catskill  Aque- 
duct of  the  New  York  City  Water  Supply,"  by  Clarence 
Blakeslee;  and  "Electrification  on  the  New  York,  New  Haven 
it    Hartford    Railroad,"    by    W.    S.    Murray. 

.Vmerlcan  Institute  of  Electrical  Engineers — It  has  been 
decided  to  have  the  midwinter  convention  of  the  Institute,  in 
New  York  City,  Feb.  26-28,  a  working  convention,  so  no  ex- 
cursions or  other  special  entertainment  features  have  been 
planned,  except  the  reception  and  dance  at  the  Hotel  Astor 
on   the  evening   of  Feb.   28. 

.\n  extensive  technical  program  has  been  prepared,  con- 
taining papers  under  the  head  of  "Heating,  Heat  Measure- 
ments and  Rating  by  Heat,"  "Methods  of  Determining  Losses 
In  Apparatus,"  "Methods  of  Testing  .\pparatus  for  Perfor- 
mance," "Miscellaneous  Subjects  Relating  to  Rating."  Par- 
ticular interest  will  center  about  the  paper  on  "Temperature 
and  Electrical  Insulation,"  by  C.  P.  Steinmetz  and  B.  G. 
Lamnie  (Sub-committee  on  Revision  of  Rules)  and  that  on 
"Method  of  Rating  Electrical  -Xpparatus,"  by  W.  L.  Merrill. 
W.  H.  Powell  and  Charles  Robbins  (Sub-commitee  on  Rating). 
The  morning  session  on  Feb.  27  will  open  with  an  address 
by  H.  G.  Stott  on  the  use  of  the  "myriawatt"  and  "myrlawatt- 
hour"  terms  proposed  by  him  at  the  last  annual  convention 
as  substitutes  for  the  boiler  horsepower  and  boiler  horse- 
power-hour. 

.\lbnny  Society  of  Civil  Eniclneers — The  ninth  annual  meet- 
ing of  the  society  was  hold  at  Kcelcr's  Hotel,  Albany,  N.  Y., 
Jan.  28.  The  report  of  the  secretary  aroused  much  enthusi- 
asm and  gave  encouraging  evidence  of  the  growth  and  in- 
fluence of  the  society.  During  the  past  year  the  membership 
has  increased  from  110  to  216,  iind  Includes  many  engineers 
prominent  In  the  state  barge  canal  and  highway  work  and  in 
the  federal  service.  After  a  short  business  session  the  mem- 
bers proceeded  to  the  banquet  hall  to  enjoy  their  annual 
dinner.  The  toastmastcr  was  Richard  W.  .Sherman,  Chief  En- 
gineer of  the  State  Conservation  Commission.  .iWnong  the 
after-dinner  speakers  were  Robert  E.  Horton,  Consulting 
Hydraulic  Engineer,  of  Albany,  who  was  for  many  years  In 
charge  of  the  water  resources  branch  of  the  U.  S.  Geological 
Survey  in  New  York  State:  Arnold  D.  Chapman.  Deputy  State 
Engineer  of  New  York;  P.  H.  Partheslus.  Senior  Engineer 
Examiner  of  the  New  York  State  Civil  Service  Commission, 
of  Troy,  N.  Y.;  John  A.  O'Connor,  Knglnccr  of  Terminals. 
New  York  State  Barge  Canal;  C.  C.  Covert.  District  Engineer. 
U.  S.  Geological  .Survey  In  charge  of  water  resources  sur- 
veys. In  New  York  State;  F.  R  Lanlgan,  City  Engineer,  of 
Albany;  A.  C.  Harper,  AsHlstam  ICnglneer.  U.  S.  Engineer 
onici-,  Troy.  N.  Y.,  and  Mortimer  G.  Barnes.  Consulting  Engi- 
neer of  the  New  Yoi  k  State  Ilargn  Cannl.  The  offlcers  elected 
for  the  ensuing  year  are:  President,  William  R.  Hill,  Con- 
sulting Engineer,  of  Albany:  Secretary,  Rupert  Sturtevjnt, 
Arslstant  Engineer.  Now  York  State  Barge  Canal;  Treasurer. 
R.  II.  Sargent,  Assistant  Engineer,  State  Conservation  Com- 
mission. 
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Size 

4xl2xl2-ln. 

()Xl2xl2-ln. 

8xl2xl2-ln. 
10xl2xl2-ln. 
12xl2xl2-ln. 


Hollow 

Interior 

wall  tilt- 

Size 

pa 

•tltlon  block 

$0.06 

2x12x12- 

In.    . 

»0.048 

0.084 

.Sxl2xl2- 

In 

0.04.S 

0.102 

4x12x12- 

In.    . 

0.052 

0.12 

0x12x12- 

in.    . 

0.072 

0.15 

8x12x12- 

In.    . 

fl.ose 

Sewer  Pipe — There  Is  no  change  In  the  condition  ot  the 
market.  Discounts  applying  to  the  eastern  list,  delivered  In 
New  York,  are  as  follows:  3  to  24  In.,  Inclu.>!ive,  73%  for  27 
to  30  in.,  65'/,,  and  for  33  and  36  In.,  60%.  Factory  discounts 
are  quoted  at  82%  for  3  to  ?4  In.;  74%  for  27  to  30  In.,  and 
69%    for  33   and   36   in.      At  those  discounts   the    net   prices   per 


DC 

t  an 

as   follows: 

SEWER    PIPE, 
Delivered 

PER    FOOT 

1 

ellverc 

31z 

e 

N.  Y.          Factory 

Size 

N.  Y. 

3- 

in..  . 

.  ..    $0,065            $0,046 

20-in 

$0.6075 

4- 

in.  .  . 

.  .  .      0.065               0.045 

21-in 

0.81 

R- 

In    .  . 

.  ..      0.108               0.072 

22-ln 

0.81 

«- 

In.  .  . 

.  ..      0.108               0.072 

24-in 

0.8775 

8- 

In.  .  . 

.  ..      0.1485            0.099 

27-in 

1.575 

(1- 

In.  .  . 

.  ..       0.216                0.144 

30-in 

1.925 

2- 

in.  .  . 

.  ..       0.27                  O.IS 

33-in 

2.50 

5- 

in..  . 

.  .  .       0.3645             0.243 

36-in 

2.80 

8- 

In..  . 

.  .  .      0.513                0.349 

$0,405 
0.54 
0.54 
0.585 
1.17 
1.43 
1.93 
2.17 


Plue    LlnliieN — The    discount    from 
Delivered    in    New    Yorlt,    In    small    lots 
of  72%.      Mill   prices   are   as    follows: 


4%x  8% -in. 
4V4xl3  -in. 
6      xl2      -in. 


V>ight 

Price 

in  lb. 

per  ft. 

14 

$0,041/2 

12x16 

in 

20 

0.068 

13x16 

in 

22 

0.075 

13x18 

15 

0.053 

14x16 

in 

18 

0.068 

16x16 

In 

2S 

0.098 

16x20 

45 

0.135 

18x20- 

in 

list,    f.o.b.    mill,    is    85%. 
prices    are    on    a    basis 

Weight  Price 

in  lb.  per  ft. 

45  0.16 

38  0.128 

57  0.18 

60  0.166 

65  0.24 

80  0.30 

75  0.30 


8^4x  8V4-ln. 
8 ',4x13  -in. 
81,4x18      -in. 

MILL,  SUPPLIES 
Staaftlne — The  prices  of  shafting  have  been  advanced,  and 
while  the  demand  is  only  nominal,  cold-i"olled  shafting  is 
quoted  at  60%  off  list  in  carload  lots,  and  52%  in  less  than 
carload  lots.  The  following  net  prices  per  foot  are  based 
on  a  discount  of  52%  : 


Diameter 
in  inches 

Cents 
per  ft. 

Diameter 
in  inches 

Cents 
per  ft 

1 

2'* 

4.30 
7.00 
11.00 
14.20 
19.60 
25.60 

2^ 

2J4 

2% 

3 

3% 

32.50 
40.00 
52.50 
58.00 
85.00 

Belting 

—The 

de 

mand    cont 

inues    large 

and 

quota 

ions    a 

steady. 

Discounts  are  unchanged  as  follows:  Leather  belting, 
extra  heavy,  50  to  50  and  5%;  heavy,  50  and  10  and  5  to  60%; 
medium,  60  and  10  to  60  and  10  and  5%;  light,  60  and  10  and 
10  to  70%;  Standard,  70  to  70  and  10%. 

Rubber  belting,  best  grades,  40  and  10%.  Standards,  50 
and  10%  to  60%.  Competitive  grades  are  60,  10  and  10%  to 
70%. 

The  price  of  rubber  belting  is,  as  stated,  unchanged  from 
last  month.  The  net  prices  may  be  found  on  page  311  of  the 
issue   of  Nov.   7. 

LEATHER  BELTING,  NET  PRICE  PER  FOOT 


3%. 


Extra 

heavy 

Heavy 

Light 

$0,11 

$0.10 

$0.08 

0.17 

0.14 

0.11 

0.23 

0.19 

0.15 

0.28 

0.24 

0.19 

0.34 

0.29 

0.23 

0.40 

0.34 

0.27 

0.46 

0.38 

0.31 

0.57 

0.48 

0.38 

0.68 

0.58 

0.46 

0.80 

0.67 

0.54 

0.91 

0.77 

0.61 

1.03 

0.86 

0.69 

1.14 

0.96 

0.77 

1.21 

1.06 

0.84 

1.37 

1.15 

0.92 

1.60 

1.34 

1.07 

1.82 

1.54 

1.22 

2.05 

1.73 

1.38 

2.28 

1.92 

1.58 

2.61 

2.11 

1.68 

2.74 

2.30 

1.84 

2.96 

2.60 

1.99 

3.42 

2.88 

2.30 

4.10 

3.46 

2.76 

5.47 

4.61 

3.67 
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PIre  Hose — The  demand  is  large,  but  prices  continued  un- 
changed as  follows:  Underwriters'  cotton  rubber-lined  hose, 
2-in.  in  diameter,  350  lb.  pressure,  in  50-ft.  lengths  complete 
with  couplings  is  65c.  per  lin.ft.  Common  hose,  2y2-ln.  diam- 
eter, tested  to  200  lb.  pressure,  is  35c.  per  lin.ft. 

Cotton  AVaxte — Prices  are  as  follows  in  bales  of  100  to  500 
lb.;  No.  1  white  picked  cotton  waste,  9^4 c.  per  lb.;  No.  3,  Thic; 
No.  1  colored,  5c.;  No.  3  colored,   4V4c. 

Chain  Beltins — Prices'  continue  unchanged.  Quotations 
are  as  follows:  Prom  3  hp.  to  10  hp.,  30-in.  centers  complete 
the  two  sprockets,  $7@8  per  horsepower.  From  10  hp.  to  25 
hp.,  36-in.  centers  complete,  $5(5)6  per  horsepower.  For  25 
hp.  to  100  hp.,  56-in.  centers  complete,  $4®5  per  horsepower. 
From  100  hp.  to  500  hp.,  72-in.  centers  complete,  $3@4  per 
horsepower.  >    ■»    ^       i- 


.,     ''"'>r'''",*'"K     OH"— QuotatlonH     contlnuo     without  ehanKe, 
the   following  (IgurcH  being  named  for  B-bbl.  lotH: 

Neutral    oils,    (llter<-d: 

CentB 
per  Kal, 

•Cylinder,   dark    204*27 

•Cylinder,    steam    refined 14<i,22 

Neutral    oils,    filtered: 

Stainless,   white,   32   to  34   gravity 284()29 

Lemons,   33   to   34    gravity 17^/19 

Dark     32    gravity [WW.::  1.5(^18 

Crank    case    oil 15 (ft,  17 

•Prices  are  according  to  test. 

PaeklnB— Prices  vary  within  wide  limit,  according  to  th.- 
brands  of  various  dealers,  but  in  general,  packing  can  be 
purchased  at  the  following  quotations:  Asbestos,  wick  and 
!,'n?''lr"'^-  P'T,"'.;  sheet  rubber,  lliiiilSc;  pure  gum  rubber, 
404i/46c.;  red  sheet  packing,  40«(/60c.;  cotton  packing,  16i&26c.; 
Jute,  64!)6c.;  Russian  packing,  9S'10c. 

LUMUICIl 

Advancing  tendencies  have  been  the  rule  all  along  the 
line.  Two  reasons  are  ascribed  for  this:  The  Increased  de- 
mand and  the  difflculty.  If  not  impossibllty,  of  securing  men 
to  get  out  the  material.  The  absence  of  snow  in  the  North 
has  had  the  effect  of  greatly  curtailing  operations  In  that 
section. 

Sipruee — Quotations  are  firm  with  a  normal  wlntei  mar- 
ket.    Yard   prices   in   New   York  are  as   follows: 

2xlO-in.  1 

3xl0-in.       12  lu  16  ft %>A 

4xlO-ln.  J  '^^ 

2xl2-in.  1 

3xl2-in.       12  to  16  ft 

4xl2-ln.  


$30 


For  18  and  20  ft.,  $37;  for  all  lengths  over  add  50e  for 
every  additional   foot. 

Flooring — The    market    is    firm   with   a    good    demand. 

Quarter-sawed  oak  flooring,  Al,  Is  $88  per  M.  Selected 
white-oak  or  red-oak  flooring  is  $60  per  M.,  and  common 
flooring,  red   or  white,  is  $30   per  M. 

Maple  flooring,  )3x2>4-in.,  is  $50  for  clear;  $45  for  No.  1. 
and  $28  for  factory.  Long-leaf  yellow-pine  flooring,  (8x2'A- 
in.  face,  is  $60@65  for  A  heart  rift,  $50(5)55  for  sap  rift;  $36 
for  No.  1  flat;  $34  for  No.  2,  and  $30  for  No.  3. 

Hemlock — Prices  are   quoted    with   no  change. 
Price   per  M.,    f.o.b.   cars.   New   York: 


-Length- 


2x4-in 

Lone  Leaf  Yellow  Pine — All  sizes  ai 
prices    steady. 

Prices  per  Thousand   Feet   in    Y 


10  ft.     12  ft.   14  ft.     16  ft. 

$27        $25        $25        $27 

■e  in  good  demand,  with 

ard,    New    York. 


2in.    thick    and    under 

by 
8   in.    wide    and    under. 
10   in.   wide 

by 
10  in.    thick   and    under. 
12   in.   wide 

by 
12   in.   thick  and   under. 
14  in.  wide 

by 
14   in.   thick  and   under. 
16   in.    wide 

by 
16   in.   thick  and  under. 


20  ft. 
base 

L 

21  to 
25  ft 

ength 

20  to 
30  ft. 

31  to 
35  ft. 

$36 

$36 

$36 

$38 

50 
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Piling — In  New  York,  the  price  of  oak  piling  is  22(5250. 
per  lin.ft.  Oak  piles,  14  in.  in  diameter,  2  ft.  fron.  butt  "with 
a  6-in.  top,  and  40  to  45  ft.  long,  are  held  at  $10.50(5,11.60; 
50  ft.  long.  25c.  per  lin.ft.  Pine  piles,  25  ft.  long,  12' in  in 
diameter,  2  ft.  from  butt,  with  a  7-in.  top,  held  at  17'^  per 
lin.ft.,  while  those  25  ft.  long  are  16c.  In  general  pine  piles 
—  n    be  had  at   16@17c.;   oak   piles,   55   to  60  ft.,   are    quoted   at 


23 


per   lin.ft. 


Shingles — No  large  demand  Is  noted  and  prices  are  steady 
The  suply  is  limited,  but  as  poor  weather  conditions  have  now 
stopped  the  call  for  shingles,  the  market  is  able  to  keep  firm. 

The  following  prices  are  repeated  from  last  month  and 
are  normal,  because  there  is  not  enough  business  to  establish 
a  higher  quotation:  Cypress  shingles.  New  York-  7x24-in 
rived  and  shaved.  $23.60(?ii24  per  M. :  21-in..  promiscuous  widths 
rived  and  shaved,  $S,  4-in.  basis;  6x20-in..  sawed,  $12  per  M  • 
6xl8-in.,  sawed,   $8.50   per  M.;   5xl8-in..    sawed,    $7.50    per  M. 

CrosH    Tics — Prices    are    still    at     a     high     figure,  and     are 

quoted   by  G.   S.   Baxter   &   Co.,   15   Williarh   St.,   New  York    as 
follows: 

Cents  each 

7x9   in.  by  8  ft.  6  in gg 

6x9  in.  by  8  ft.  nominal 53 

6x8   in.  by  8  ft 76 

Lighterage  Limits — The  free  delivery  or  "Lighterage 
Limits"  in  New  York  City  are  as  follows:  In  Manhattan  from 
a  point  opposite  the  Fort  Lee  ferry,  south  along  the  Hudson 
River  around  the  Battery  and  north  along  the  East  and 
Harlem  Rivers  to  the  Jerome  Ave.  Bridge  at  156th  St  In 
New  Jersey,  south  from  Fort  Lee  ferry  to  Bavonne  City 
points  on  the  north  and  east  shores  at  Staten  Island  between 
Bridge  Creek  (Arlington)  and  Clifton,  both  inclusive,  and  in- 
cluding Elm  Park,  Erastina  and  Shooters  Island.  In  Brook- 
lyn, from  69th  St.,  Bay  Ridge,  north  to  Pot  Cove.  Astoria 
Long   Island   City. 
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•Denotes  an  item  regarding  work  advertised   in  Engi 
ssful  contractors  are  set   in   CAPllAi^S). 


Connectlcut- 


RAILWAYS 

-Central  New  England  Ry.— This  company  has 
'ublic   Service    Commission    to    issi"» 

,*^»«^ntc        rtf    this    amount,     tl 

J. 


made 
$2,501. 

sum    of    $355,600     .  ■  „^     „       , 

Backes.  Hartford.  Conn.,   is  Ch.   Engr. 

New  York— Bids  will  be  received  until  Feb.  7,  by  the  Pub- 
lic Se"  ice  Commission,  for  the  construction  of  the  first  sec- 
tion of  the  proposed  subway  system  "  y"J?,"f  Bo'-oVKh-  This 
section  will  be  elevated,  and  "Perated  30intl>  by  the  Inter 
borough  Co.  and  the   Brooklyn  Rapid   Transit  Co 

New  York— Bids  were  opened  as  follows.  Jan.  |8-  by  the 
Publfc  Serv'ce  Commission  for  the  construction  of  Sect^  No.  2 
of  the  Woodslde.  Astoria  and  Corona  Rapid  Transit  R^R  of 
New  York  City:  a  two-  and  three-track  elevated  rail,  oad  in 
Second  or  Debevolse  Ave.,  beginning  300  ft.  south  ottseeoe 
Ave  and  extending  to  a  point  about  330  ft.  south  of  Ditmars 
Ave'  Including  five  local  stations  and  one  express  station: 
cooper  &  Evans.  220  Broadway.  $850,000:  Snare  &  TriestCo^. 
143  Liberty  St  $893,000:  Oscar  Daniels  Co..  38  Park  Row. 
$933  000  E  E  Smith  Cont.  Co.,  71  Broadway:  $937,000:  Peace 
Bros.  20  Main  St..  Flushing.  LI.,  N.  V..  »?t?;SirY<!""FfaTbush 
Crt  IS'S  Broadway  $945,743:  Percy  Litchfield.  23  Flatbusn 
Ave..  Brooklvn  $948,270:  Post  &  McCord  and  Tidewater  Bldg. 
Co  16  East  33d  St..  $991,000:  Rogers  &  Hagcrty,  152d  St.  and 
East  River  $1,012,260:  Terry  &  Tench  Co..  Lexington  Ave.  and 
13lVt  St.  $1,030,000:  Marble  Arch  Co.  and  Conners  Bros.  Co., 
17  West  42d  St,  $1,040,000:  Thomas  J.  Buckley  Eng.  Co.,  Inc., 
103  Park  Ave.,  $1,287,000. 

Pennmrlvanla— Montour  R.R.— Contracts  will  be  awarded 
before  the  close  of  winter  by  this  company  for  40  miles  of 
extensions.  The  road  is  owned  by  the  Pittsburgh  Coal  Co. 
Estimated  cost,  about   $400,000. 

Cumberland  Valley  R.R.— This  company,  it  is  repocted.  is 
considering  four-tracking  Its  lines  betw-een  Harrisburg  and 
Chambersburg,  Penn.     J.  H.  Tonge,  Pittsburgh,  Penn.,  is  Supt. 

Maryland— Western  Maryland  Ry,— The  Board  of  Directors 
of  this  companv  has  authorized  increased  tracking  facilities 
between  Hagerktown  and  Cumberland.  Md.  Estimated  cost. 
$300,000.     H.  R.  Pratt,  Baltimore,  Md.,  Is  Ch.  Engr. 

Vlrrfnla— Southern  Ry.— This  company  will  soon  award 
contracts  for  double-tracking  north  of  Monroe,  Va  to  Am- 
herst, Va.     B.  Herman  is  Ch.  Engr.  M.  \\  ..   Washington,  D.  C. 

u>.t  vlFKlnla — Buckhannon  &  Northern  R.R.^Thls  com- 
pany will  extend  Its  line  from  RIvesvllle  to  Bcllngton  and 
connect  with  the  Western  Maryland  Ry.  at  that  point. 

Morgantown  &  Wheillng  Ry. — This  company  will  construct 
65  miles  of  line  from  Cassvllle.  via  Pentress.  and  Blackville. 
W  Va  and  Brave.  Penn..  Including  a  tunnel  1200  ft.  long. 
Sa'muei'&  (■  1^  Eakln.  Wadestown.  W.  Va..  are  the  Engrs.  J. 
Ami    Martin.    Morgantown.    Is   Gen.    Mgr.      Noted    Jan.    30. 

Huntington  &  Northi-rn  Ry. — According  to  press  reports, 
plans  an-  under  way  and  the  contract  will  bi-  awarded  soon 
for  35  miles  of  railroad  to  be  known  as  the  Huntington  & 
Northern  Ry.  The  United  States  Engineering  &  Construction 
Co.  will  probably  receive  the  contract.  Edward  B.  Garretson. 
Cincinnati.   Ohio,    Is   Interested. 

Keorsta — Ocllla  Southern  R.R. — This  company.  It  Is  re- 
ported, will  construct  an  extension  from  Nashville  to  Way- 
cross,  Ga.,   about  55  miles.      J.   A.  J.   Henderson.   Ocllla,  Ga.,   Is 

WaycrosB  &  Western  R.R. — This  company  Is  planning  to 
Increase  Its  stock  from  $350,000  to  $710,000.  for  continuing 
the  line  west  of  Waycross.  Ga..  and  for  equipment  purchases. 

(iroTKlM — Moultrlt'.  Meigs  &  Panama  K.K. — Work  will 
atari  soon  on  the  construction  of  this  company's  proposed 
line.  W.  E.  Aycock,  Moultrie,  Ga.,  Is  Interested.  Noted  Jan. 
30. 

Florida — Tampa  &  Gulf  Coast  R.R. — This  company  has 
been  Incorporated  with  a  capital  of  $250,000.  The  construc- 
tion of  a  railway  from  Tampa,  direct  to  St.  Petersburg.  Fla., 
Is  proposed.  J.  Edgar  Wall.  Tampa,  Fla.,  Is  Pres.,  and  J.  A. 
arlinn,   Tampa.    Is  Secy. 

Alabaaa — Mobile  &  Baldwin  County  R.R. — This  company 
la  planning  to  construct  75  miles  of  railroad  from  Mobile 
to  Hrfy  MInette.  Ala.,  and  Pensacola.  Fla..  via  lirewton  and 
Falrhope.  Ala.  Six  bridges  will  be  constructed.  P.  A.  Parker 
la   <'h.    Engr. 

MlBBlaalppI— Mississippi  Northwestern  R.R. — This  company 
has  ri o'lvefj  lis  charter,  and  has  been  granted  permission  to 
e     from 


gran 
ronstru«-t 
Greenville 

A.  F'oll'.ik.    PaMcagouln. 

B.  Htokes  and  W    <:    P..  ■ 
New  York,  and 

Traaraaee — 'I 
company  hnv»*  *■ 
ments.     I*    F.    I.' 

Kratarkr — l^xiiiKto 
rnnslruet    a    further  ••xl<-nslon    up    Line    Fork    Creek,   about    20 
mllei.      Contracts    will    be    awarHed    In    about    60    days.      John 
Mnralon.  Jr.   I^xlnglon.    Ky.,   Is  Ch.    Engr. 

^iBdlaaa-  Wabash    R.R. — A   contract   ha*   been   awarded    tn 
the    HANNAN-HICKEY    CO.,    for     doublc-lracklng     .ibout     48 


Pascagoula.  Miss.,  to  near 
rporators  are  W.  G.  Heaver  and  W. 
Ins.:  W.  H.  Burns.  HI.  I^iuls,  Mo.:  M. 
n  Philadelphia.  Penn,:  S.  H.  Watson, 
Vleksbiirg.  Miss, 
rilriil  Ry.  — Thi-  receivers  of  this 
•d  to  sp.nd  $16(1.000  for  Improve- 
-hvlll.-.  Ti-nn,.  Is  Ch.  Engr. 
Eastern    Ry  —This    company    will 


+  Denotes  contract  awarded.      The  names   of  suc- 


miles  of  line  for  this  company  between  Fort  Wayne  and  Peru, 
Ind.      A.    O.   Cunningham,   St.    Louis,    Mo.,   is   Ch.    Engr. 

Iowa — Chicago.  Milwaukee  &  St.  Paul  Ry. — This  company 
will  spend  $150,000  this  year  for  25  new  sidings  between 
Manila.  Iowa,  and  Mitchell,  S.  D.  Each  will  be  3000  ft.  long. 
C.   F.   Loweth.   Chicago,   111.,  is  Ch.  Engr. 

loH-a — Chicago.  Rock  Island  &  Pacific  Ry. — This  company 
will  double-track  its  line  from  West  Liberty,  Iowa,  to  Vinton, 
Iowa.     J.  B.   Berrv,  Chicago.   111.,  is  Ch.   Engr. 

Iowa  Southern  Ry. — This  company  filed  articles  of  incor- 
poration. Jan.  IT.  for  the  construction  of  a  line  from  Albia, 
Iowa,  to  the  coal  mines  at  Centerville.  Iowa,  about  25  miles. 
The  incorporators  are  William  Gardner.  Richard  Ashton.  John 
Caldwell  and  Josiah  Cleveland.  The  principal  oflice  of  the 
companv  will  be  located  at  Des  Moines,  Iowa.  Capital, 
$900,000. 

Kansas — Coffeyville.  Caney  &  Southeastern  Ry. — See  item 
under   Oklahoma. 

South  Dakota — Great  Northern  Ry. — This  company  is  con- 
sidering the  construction  of  a  line  from  Sioux  Falls.  S.  D.,  to 
Wheeler,  S.  D.     A.  H.  Hogeland,  St.  Paul,  Minn.,  is  Ch.  Engr. 

Montana — Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  Ry. — 
This  company,  it  is  reported,  will  spend  $25,000,000  for  con- 
structing 72-5  miles  of  new  lines,  necessitating  crossing  the 
state  of  Montana,  C.  N.  Kalb.  Minneapolis,  Minn.,  is  Ch,  Engr. 
Noted  Jan.    9. 

.ArkansaH — Memphis.  Dallas  &  Gulf  R.R. — Work  will  prob- 
ably start  at  once  on  the  proposed  extension  from  near 
Murfreesboro  to  Hot  .Springs.  Ark.,  about  50  miles.  W.  P. 
Hart.  Nashville.  Ark.,  is  Ch.   Engr. 

Rock  Island.  Stuttgart  &  Southern  Ry. — This  company  has 
been  chartered  to  take  over  the  Stuttgart  &  Rice  Belt  Ry. 
Improvements  will  be  made.  The  following  are  the  officers 
of  the  new  company:  Thomas  S.  Buzbee.  Pres.:  A.  B.  Copley. 
Vice-Pres.:  George  B.  Pugh,  Sec.  and  Treas.  The  capital  Is 
$300,000. 

Oklahoma — Coffeyville.  ■  Caney  &  Southeastern  R.R. — It  is 
reported  that  arrangements  have  been  concluded  for  financing 
the  construction  of  this  company's  proposed  line.  The  line, 
as  planned,  will  be  built  from  Coffeyville.  Kan.,  through  No- 
wata.  Centralia  and  Vinita.   Okla.,   to  Siloam   Springs,   Ark. 

Colorado — Plateau  Valley  R.R. — The  projected  Plateau 
Valley  R.R..  which  is  to  Ije  built  this  spring,  will  extend  from 
Teckel  Junction  to  CoUhran.  a  distance  of  125  miles,  and  will 
cost  $600,000.  Bonds  to  the  amount  of  $750,000  have  been 
sold  by  Jacob  Yeckcl.  Pres..  and  A.  J.  Halter.  Vice-Pres.  Work 
of  construction  will  begin  soon.  Yeckel  Junction  Is  on  the 
Denver  &  Rio  Grande  R.R..  near  Grand  Junction,  Colo. 

Idaho — Twin  Falls.  Oakland  &  San  Francisco  Ry. — This 
company  has  been  organized  at  Twin  Falls.  Idaho,  and  pro- 
poses to  construct  a  line  south  from  Twin  Falls  to  Wells, 
Nev..  where  a  connection  will  be  made  with  the  Western  Pa- 
cific Ry. 

Waahlngton — Northern  Pacific  Ry. — This  company  will  re- 
vise grades  and  curves  and  improve  the  roadbed  on  its  line 
between  Tacoma.  Wash.,  and  Sumas,  B.  C,  known  as  the 
Sumas  Branch.  Estimated  cost,  $1,500,000.  W.  L.  Darling,  St. 
Paul.   Minn..   Is  Ch.    Engr.      Noted   Sept.    12. 

OrrKon — Bandon  &  Oregon  Eastern  R.R. — This  company, 
recently  Incorporated  with  $14,000,000  capital,  has  completed 
surveys  for  the  construction  of  Its  proposed  line.  Work  will 
start  soon.  The  offices  of  the  company  are  at  Bandon.  Noted 
Nov.    14. 


KI.KCTIIir    RAILW.VYX 

Roeklnnd,  .Maine — Plans  are  being  considered  by  the  Rock- 
lanil.  Siiulh  Thi.masloii  *  St.  George  Ry.  Co.  for  the  extension 
of  Its  electric  railway  this  spring.  Alfred  S.  Black,  Rockland, 
Is  Pres.  and  Gen.   Mgr. 

lioaton,  Maaa. — The  Bay  State  St.  Ry.  Co.  Is  considering 
plans  for  the  extension  of  Its  County  St.  line  In  Boston,  to 
Horlon.      H.    E.    Reynolds.    Boston,    Is    Asst,    Gen.    Mgr. 

Cortland,  N.  Y, — The  Cortland  County  Traction  Co.  Is  con- 
sidering plans  for  the  extension  of  Its  line  on  Railway  Ave., 
to  Oswego  St.      Edwin    Duffey,   Cortland,   Is  Mgr. 

tlranvlllr,  N,  Y. —  A  franchise  has  been  granted  to  Thomaa 
P.  lliiliy  In  <rinstruct  and  operati'  an  electric  railway  from 
Griinvllle  through  North  Granville  to  the  Fori  Ann  line. 

Ilahwar,  N.  J  -  The  Board  of  Public  ITtllllv  Commissioners 
has  granted  the  Elizabeth  &  Trenton  Railway  Co..  permis- 
sion to  extend  Its  electric  railway  system  to  a  connect  with 
that  of  the  Public  Service  Corporation,  between  Rahwav 
and  Woodhrldge.  This  connection  will  provide  a  through 
line  for  the  company  from  Chmden  to  Jersey  City,  via. 
Ellzab<'th. 

Krle.  I*rnn. — Plans  are  being  considered  l)v  the  Erie  Trac- 
tion Co.  for  the  extension  of  (is  electric  railway  from  Brio 
to  Corry.     C.   M.  Hatch,   Erie,   Is  Gen.   Mgr. 


l-'cliniiiry  (I,   \'.)V.i 


E  NM;  I  N  KKKTNd     N  K  \V  S 


41 


Lflinuon,  I>fnn. — Preliminary  arranprcmenta  will  Htmn  hi- 
compklfd  by  the  Ephiuta  &  I^ebanon  Electric  Ry.  Cn.  fur  thr 
<M)nipl<tlon  of  its  liiu-  to  I^cbaiioii.  Chester  Shoff,  TjanciiHter, 
Is   Supt.    of   Const.      Noti'd    Si'Pt.    19. 

l>o<tHvlllr.  rcuii. — I'lis.s  reports  are  to  the  effect  that  thi- 
rottsville  Union  Traction  Co.  wlU  expend  about  $1,000,000  for 
IniprovinK  and  extending  its  line.  It  Is  proposed  to  extend 
the  line  from  Mauch  t^hunk.  W.  B.  Rockwell,  43  Exchange 
Place,    New    York,    N.    Y..    Is    MRr. 

FroKtbiirKi  Mil. — The  construction  of  an  electric  railway 
from  Fro.stburK  to  Meyersdale  and  Johnstown.  Penn.,  Is  under 
consideration   by   K.   H.    Wise,    Charlestown,    \V.   Va. 
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'ress  reports  state  that  plans  are 
xtension  of  the  traction  line  at 
I.    Carlson,    Philadelphia,    Penn..    la 


!Ve«l>ern,  N.  C. — Plans  are  being  considered  by  the  New- 
bern-Ghent  St.  Ry.  Co.  for  the  extension  of  its  line  from  New- 
bern  to  Polloeksvllle  by  way  of  Trenton.  C.  J.  McCarthy  is 
interested. 

JnrkHonvUle,  Pin. — The  .lacksonville  Traction  Co.  is  plan- 
ning the  extension  of  several  of  its  lines  in  Jacksonville. 
Hardy  Crom,  Jacksonville,   is  Local  Mgr.  and  Pur.  Agt. 

St.  .AiiKUNtlnr,  Fin. — The  St.  Augustine  Public  Service  Cor- 
poration has  applied  for  a  franchise  to  construct  and  operate 
an  electric  railway  in  St.   Augustine. 

Mobile,  AIn. —  Preliminary  arrangements  are  being  made 
by  the  Mobile  &  Baldwin  County  R.R.  Co..  for  the  construc- 
tion of  its  proposed  line  from  Mobile  to  Bay  Minette.  The 
line  will  eventually  be  extended  to  Ponsacola.  .1.  R.  Cross, 
Falrhope,   Ala.,    is   interested.      Noted  Jan.   30. 

MontKomerjr,  Ala. — Plans  are  being  prepared  by  the  Mont- 
gomery Light  &  Traction  Co.  for  the  extension  of  its  elec- 
tric railway  to  Woodley  Road  and  the  new  Country  Club. 
W.  J.  Ginnavan,   Montgomery,   is  Gen.  Mgr.  and  Ch.   Engr. 

Jackson,  Miss. — The  construction  of  an  interurban  elec- 
tric railway  from  Jackson  to  Canton  is  being  agitated.  Y. 
D.  Lott,  Jackson,   is  a  promoter   of  the  project. 

Shrpveport,  Ln. — A.  K.  Clingman.  Kelthville,  La.,  is  inter- 
ested in  a  project  to  construct  an  electric  railway  from 
Homer    to   Minden    and   Shreveport. 

Memphis,  Tenn. — The  Memphis  St.  Ry.  Co.  will  soon  be 
ready  to  start  construction  of  its  proposed  extension  of  two 
of  its  lines  in  Memphis.      E.   W.    Foi-d,   Memphis,   is  Gen.   Supt. 

East  Liverpool,  Ohio — The  Tri-State  Ry.  &  Electric  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  con- 
struct a  loop  in  East  Liverpool  and  double-track  its  Newell 
St.  line.     W.  R.  W.  Griffin,  East  Liverpool,  is  Gen.  Mgr. 

Youngstown,  Ohio — The  Poland  St.  Ry,  Co.  has  been  in- 
corporated to  construct  and  operate  an  electric  railway  from 
Poland  to  Youngstown.  The  incorporators  are  J.  W.  Black- 
burn. E.  Mason  Wick,  U.  C.  Bedford,  John  T.  Harrington  and 
G.    E.    Rose. 

Lnporte,  Ind. — The  Northern  Indiana  Ry.  Co.  is  consider- 
ing plans  for  the  construction  of  a  belt  line  in  the  west  and 
north  portions  of  Laporte.  C.  D.  Emmons,  South  Bend,  is 
Gen.    Mgr. 

Eau  Claire,  Wis. — Among  the  entensive  improvements 
planned  by  the  Chippewa  Valley  Ry.,  Light  &  Power  Co.  is 
the  construction  of  an  interurban  electric  railway  from  Eau 
Claire  to  Altoona.  George  B.  Wheeler,  Eau  Claire,  is  Gen. 
Mgr.    and    Pur.    Agt. 

AVaun-atosa,  Wis. — The  Milwaukee  Electric  Ry.  Co.  has 
been  petitioned  to  extend  its  street  car  lines  in  the  vicinity 
of  the  county  buildings  in  Wauwatosa.  Estimated  cost, 
$20,000.      R.   B.   Steam,    Milwaukee,   is   Gen.    Mgr. 
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Minneapolis  St.  Ry.  Co.  is  pre- 
sion  of  its  Cedar  Ave.,  Western 
in    Minneapolis.      Horace    Lowry, 


Minneapolis, 

paring  plans  for  the  extei 
Ave.  and  Monroe  St.  lines 
Minneapolis,    is  Gen.   Mgr. 

Moberly.  Mo. — The  Moberly,  Huntsville  &  Randolph  Springs 
Ry.  Co.  has  completed  surveys  for  the  construction  of  its 
proposed  line  to  connect  Moberly,  Huntsville  and  Randolph 
Springs,  about  12  miles.  John  J.  Mundinger,  Huntsville,  Mo., 
is   Ch.    Engr.      Noted   Jan.    23. 

.\rBenta,  Ark. — The  City  Council  has  granted  a  franchise 
to  J.  W.  Carpenter,  Corsicana.  Tex..  Pres..  of  the  Corsicana 
Transit  Co.,  to  construct  and  operate  an  electric  railway  in 
Argenta. 

Little  Rock,  Ark. — The  Little  Rock  Ry.  &  Electric  Co.  has 
been  granted  a  franchise  to  extend  its  line  to  Biddle,  a 
suburb  of  Little  Rock.  C.  J.  Griffith,  Little  Rock,  is  Gen. 
Supt.      Noted    Nov.    28. 

+EI  Paso,  Tex. — The  Stone  &  Webster  Engineering  Corpor- 
ation of  Boston,  Mass.,  has  awarded  the  contract  for  grading 
the  proposed  interurban  electric  railway  that  is  to  be  con- 
structed between  El  Paso  and  Fabens,  a  distance  of  30  miles, 
traversing  the  valley  of  the  Rio  Grande,  to  DUDLEY  &  ORR, 
of  El  Paso.     C.   W.   Kellogg  is   Gen.   Mgr. 

San  Antonio,  Tex. — The  San  Antonio  Traction  Co.  is  prepar- 
ing plans  for  double-tracking  several  of  its  lines.  W.  B. 
Tuttle,  San  Antonio,    is  Vice-Pres.   and  Gen.   Mgr. 

Waco,  Tex. — A  company  is  being  organized  at  Waco  under 
the  name  of  the  Waco.  Mooreville,  &  Temple  Interurban  Ry. 
Co.  for  the  construction  of  an  electric  railway  to  connect 
Robinson,  Bell  Falls  and  Blevins.  The  Business  Men's  Club 
at  Waco  is  interested. 

Sapnlpa,  Okla. — Preliminary  arrangements  are  being  made 
for  the  construction  of  an  electric  railway  from  Sapulpa  to 
Cushing.     C.  N.  Haskell,  Muskogee,  is  interested. 

Pocatello,  Idaho — The  City  Council  has  granted  a  fran- 
chise to  L.  R.  Martineau  and  .7.  B.  Browning,  Salt  Lake  City. 
Utah,  to  construct  and  operate  an  electric  railway  in  Po- 
catello.     Noted    Jan.    2. 

Corona,  Calif, — The  Pacific  Electric  Ry.  Co.  is  making  ar- 
rangements for  the  extension  of  its  Riverside-Arlington  line 
to  Corona,  about  nine  miles.  J.  McMillan,  Los  Angeles,  is 
Gen.   Mgr. 


Martinez,  fnllf. — Fred  E.  BrookB  has  applied  for  two  fran- 
chlscH  to  construct  and  operate  electric  railways.  (Jne  lin,- 
will  be  construeled  from  Martinez  to  Bay  Point  and  the 
other  from  Martinez  to  Walnut  Creek,  Danville,  Haywards 
and  LIvermore. 

San  JosO,  fnllf.— The  Han  Jo««  R.R.  have  made  applica- 
tions for  franchlBes  to  operate  a  line  on  West  Santa  Clara  SI., 
from  thi'  old  to  the;  new  city  limits,  on  East  Santa  Clara  St., 
between  Coyote  Creek  and  Hale  Ave.  F.  K.  Chapin,  .San  JosC-, 
Is   f!en.    Mgr. 

OHann,  <»nt — The  Dttawa  &  Morrlsburg  Electric  Uv.  fo. 
H  making  iireliminary  arrangements  for  the  construction  of 
Its  proposed  electric  railway  from  Ottawa  to  Morrlsburg. 
J.   (J.    Kilt    Is    I'res.      Noted    Dec.    12. 

Permission  has  been  granted  to  the  Ottawa  Electric  Ry. 
Co.  to  extend  its  lines  In  South  Ottawa,  for  about  three 
miles.      J.    E.   Hutcheson,  Ottawa,   Is  Supt.   and   Pur.   Agt. 

Port  rolborne,  Ont — The  Niagara  Falls,  Welland  &  Lake 
Erie  Ry.  Co.  will  soon  be  rea<ly  to  start  surveys  for  the  con- 
struction of  its  proposed  line  from  Fort  Erie  to  Port  Col- 
borne.     C.  J.    Laughlfn,   Welland,   is  Gen.   Mgr.      Noted  July   II. 

Toronto,  Ont. —  Plans  have  been  prepared  by  the  Humber 
Valley  Ry.  Co.  for  doubli--t  racking  Its  line  through  the 
Humber   Valley,   from   Lambton   to   the   Humber   River. 

L,I(;llT,   IIKAT  .4;VD   POWKH 

nurllnvrton,  Vt. — The  proposition  to  Issue  $50,000  of  bonds 
for  the  enlargement  and  improvement  of  the  municipal  elec- 
tric-light  plant  is   under  consideration. 

nrockton,  .Mass. — Plans  are  being  prepared  for  the  in- 
stallation of  an  ornamental  street-lighting  system  In  the 
business   district.      A.    H.    Andrews   is    interested. 

lirooklyn,  IV.  Y. — We  are  oinclally  advised  that  bids  were 
received  by  C.  B.  J.  Snyder.  Supt.  of  School  Uldg..  Jan.  27,  for 
the  installation  of  electric  ectulpment  in  public  school  No. 
172  as  follows:  John  T.  Williams  Co..  $7099;  T.  Frederick 
Jackson.  Inc.,  $7482;  Conner  Construction  Co.,  $7750:  J.  &  F. 
Electric    Co.,    $7200. 

New  York,  IV,  Y. — Bids  will  be  received  by  Joseph  Johnson, 
Fire  Comr.,  157  P^ast  67th  St.,  until  10:30  a.m.,  Feb.  10,  for 
the  installation  of  an  incandescent  electric-lighting  svstem 
in  the  quarters  of  Engine  Co.  No.  31,  at  Lafayette  and  White 
Sts.,    Boro.   of  Manhattan. 

Lambertville,  N.  J. — The  LambertvlUe  Heat.  Light  &  Power 
Co.  has  passed  to  the  control  of  F.  Stanley  North,  Bay  Shore, 
L.  I.,  and  associates.  The  new  owners  plan  for  extensive  im- 
provements in  the  power  plant  and  electric  svstem.  T.  F. 
Artell   is   Mgr. 

Mercervllle.    N.    J The    Public    Service    Electric    Co.    will 

install  a  distributing  system  at  Hamilton  Township,  by  way 
of  Mercervllle  and  Hamilton  Square.  Dudley  Farrand.  Newark, 
is   Gen.    Mgr. 

Salem,  IV.  J. — The  Board  of  Public  Utility  Commissioners 
has  approved  of  a  plan  for  the  consolidation  of  the  .Salem 
Electric  Co.  and  the  Gloucester  Electric  Co.,  with  a  new 
corporation  name  of  the  Electric  Co.  of  New  Jersey.  The 
company  is  permitted  to  issue  stock  for  $24,000.  and  bonds 
to  the  extent  of  $130,000.  the  proceeds  to  be  used  for  improve- 
ments and  additions   to  its  properties. 

South  River,  N.  J. — In  a  report  to  the  Board  of  Public 
Works.  Superintendent  Reid.  of  the  municipal  electric-light 
plant,  recommends  increasing  the  capacit.v  of  the*  plant  to 
provide   for  increased   demands.      Estimated   cost.    $25,000. 

Trenton,  IV.  J. — The  Board  of  Public  Utility  Commissioners 
has  granted  permission  to  the  New  Jersey  Gas  Co.  to  issue 
$48,000  in  bonds  for  the  extension  and  Improvement  of  its 
plant    and    system. 

Franklin,  Penn. — The  Franklin  Electric  Co.  is  taking  steps 
toward  the  installation  of  an  ornamental  stree-llghting  sys- 
tem   in    Franklin.      B.    F.    Ott    is   Supt. 

Philadelphia,  Penn. — Ballinger  &  Perrott.  Archs.,  have  com- 
pleted plans  and  are  receiving  bids  for  the  construction  of 
an  addition  to  the  power  plant  of  the  W.  Charles  Young  Co., 
at  26th  and  Thompson  Sts. 

Kenovn,  W.  Va. — Plans  are  being  considered  by  the  Ohio 
Valley  Electric  Co.  for  the  construction  of  a  transmission 
line  from  Kenova  to  Ashland  and  Ironton.  Estimated  cost. 
$20,000.     J.    F.   Frasher.   Wheeling,    is  Supt.   and   Gen.   Mgr. 

Wellsbnrg,  W.  Va. — Plans  for  the  construction  of  a  muni- 
cipal electric-light  plant  are  being  considered  by  the  City 
Council. 

■^Clayton,  N.  C. —  Bids  will  be  received  by  the  Board  of 
Commissioners  until  3  p.m.  Feb.  25  for  the  construction  of  a 
municipal  electric-light  plant.  D.  L.  Barbour  is  Clk.  and 
Gilbert  C.  White,  Charlotte,  is  Engr.     Noted  Oct.  31. 

Glen  Alpine,  N.  C. — The  construction  of  a  hydro-electric 
plant  across  the  Catawba  River,  near  Glen  Alpine,  is  con- 
templated   by    the    North    State    Power   Co. 

Jonesboro,  Ga. — At  a  recent  election  the  citizens  voted 
to  issue  $10,000  in  bonds  for  the  construction  of  a  municipal 
electric-light    plant.      Noted   Jan.    23. 

Rochelle,   Ga. — See    item    under   Water    Supply-Irrigation. 

Arcadia,  Pla. — Plans  are  being  prepared  by  the  Arcadia 
Electric  Light  &  Telephone  Co.  for  the  installation  of  new 
equipment  in  its  power  plant.  E.  Scott.  Arcadia,  is  Supt.  and 
Mgr. 

Tuscaloosa,  Ala, — The  construction  of  a  gas  plant  and  dis- 
tributing svstem  in  Tuscaloosa  is  under  consideration.  Esti- 
mated cost."  $75,000.      H.   B.   Foster  is  interested. 

Jackson,  Miss. — The  Jackson  Ry.  &  Light  Co.  is  planning 
to  install  an  ornamental  street-lighting  system  in  Jackson. 
J.   Abbott,   Jackson,    is   Gen.    Supt.    and    Elec.    Engr. 

Corydon,  Ky. — A  committee  has  been  appointed  to  m.ake 
arrangements  for  the  construction  of  a  municipal  electric- 
light  plant.  Bonds  for  $8000  have  been  voted  for  the  pur- 
pose.     C.   E.    Harness   is   Clk,      Noted   Nov.    14. 

Richmond.  Ky. — The  Dix  River  Power  Co.,  is  reported  to 
have  financed  the  construction  of  its  water  power  project  on 
Dix  River  hv  the  sale  of  $4,000,000  of  bonds.  L.  B.  Her- 
rington,   of  R;ichmond,   Ky.,   is  Pres.   of   the   company   and   has 
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information  regarding  construction  plans,  which  it  is  said 
will   be  executed   at   once.      Noted   July    li. 

Clyde,  OhI»— See  item  under  Water  Supply-Irrigation. 

Eaiit  Liverpool.  Ohl.v— Plans  are  being  prepared  by  Sidney 
B  ilSrlin  Con",?lt.  Engr..  Glanshaw  Bldg...  Pittsburgh  Penn., 
for  the  cinstruotion  of  a  municipal  electnc-light  plant.  l.s- 
liraated  cost.   $60,000. 

Alexandria,  Ind.— The  Indiana  General  Service  Ci.,.  recently 
Incorporated.  Will  soon  receive  bids  for  the  construction  of  an 
Hectric-llght  and  power  plant.     C.   L.  Walling   is  interested. 

Lanrencebure.  Ind Bids  will  be  received  by  the  Common 

Counc"  until  7:30  p.m.,  Feb.  17.  for  the  construction  of  a  mu- 
nicipal electric-light  plant.  Frank  Goble  is  CiO  Clk.  Paul 
H    White.  Union  Trust  Bldg.,  Indianapolis,  is  Consult.  Engr. 

IVIlllanMuort,  Ind.— The  city  contemplates  the  installation 
of  new  e°ullpment  in  the  municipal  electric-light  plant. 
Charles    E.   Brooks   is   City    Clk. 

Detroit.  Mich.— Preliminary  arrangements  are  being  made 
for  the  installation  of  a  power  plant  in  .<=op"^/"°t"hp'"iarious 
Detroit  General  Hospital  to  supply  electricity  for  the  various 
buildings. 

Montage.  Mich.— Plans  are  being  prepared  JgJ"  J^ernette  & 
Bradfleld,  Houseman  Block,  «rand  Rapids  Mich.,  /or  the 
construction  of  a  power  plant  for  the  W  hite  Lake  Light  & 
Power  Co.  at  Montague.     Estimated  cost,  $100,000. 

SaKlnaw,    Mich Plans     are    being    prepared     by     the    Van 

I  vie  Co  Union  Trust  Bldg.,  Detro  t,  for  the  construction  of 
a'poweV  ^Snt  to  be  builf  for  the  Saginaw  W'ood  Products 
Co     at  Hess  and  Sheridan  Sts.     Estimated  cost,  $20,000. 

\lton.  III.— The  Alton.  Granite  &  St.  Louis  Traction  Co.  has 
purchased  a  site  in  Alton  for  Its  Proposed  power  plant  wni.^ 
win  furnish  electricity  for  Us  system  on  the  East  Side.  C.  F. 
Hewitt.   East  St.  Louis,  is  Gen.  Supt. 

Arenzvllle,  III.— Plans  are  being  considered  by  the  Cen- 
tral Illinois  Public  Service  Co.  for  the  construction  of  an 
electrlc-llght   plant  at   Arenzvllle. 

Bardolph.  III.— A  franchise  has  been  granted  by  the  Vil- 
lage Board  to  the  Central  Illinois  Public  Service  Co.  to  con- 
struct and  operate  an  electrlc-llght  system  in  Bardolph. 

Clinton,  III. — Plans  have  been  prepared  for  the  installa- 
tion of  an  ornamental  street-lighting  system  In  CUntori.  i-s- 
tlmated  cost,  $18,000.  L.  W.  Lemon  Is  City  Lngr.  and  Chn. 
Bd.   of  Pub.  Wks. 

•tprlnrfleld.  III.— The  installation  of  an  ornamental  street- 
lighting  system  on  Adams  St.,  from  Tenth  St.  to  Forest  Park, 
Is    under  consideration.     John   S.    Schnepp    Is   Mayor. 

Marahallton-n,  Iowa— The  Iowa  Ry.  &  Light  Co.  is  pre- 
paring plans  for  the  installation  of  new  equipment  in  Its  local 
power  plant  to  provide  for  the  Increased  demand  of  elec- 
tricity. 

Rockwell,  Iowa — The  installation  of  an  electrlc-llght  sys- 
tem in  Rockwell.  Is  contemplated  by  C.  C.  Carhart,  Sheffield. 
Iowa.      A    transmission    line    will    be    extended    from    Sheffield. 

Toledo,  Iowa — Extensive  Improvements  are  planned  by  the 
Iowa  Ry.  &  Power  Co.  to  Its  local  plant.  Estimated  cost, 
$30,000. 

Warroad,  Minn. — Plans  are  being  considered  by  the  Village 
Council  for  the  Installation  of  a  municipal  electrlc-llght 
plant. 

Arcadia.  Kan. — Bids  will  be  received  some  time  In  Feb- 
ruary for  the  construction  of  an  electrlc-llght  plant.  Bonds 
for  $7500  were  recently  voted  for  the  purpose.  E.  T.  Archer 
&   Co..   Kansas   City.  Mo.,  are  Consult.    Engrs.     Noted  Nov.   21. 

KlDKman,  Kan. —  Bonds  for  $45,000  have  been  sold  for  the 
Installation  of  a  municipal  electrlc-llght  plant.     Noted  Jan.  ». 

.Mlltonvnie,  Kan. — E.  T.  Archer  &  Co..  New  England  Bldg., 
Kansas  city,  Mo.,  are  preparing  plans  for  the  construction  of 
an  electrk-llKht  plant  at  Mlltonvale.      Estimated  cost.   $32,000. 

Topeka,  Kan Bids  will  be  received  by  the  State  Board   of 

Control  until  Feb.  8,  for  furnishing  electric  lamps  to  be  In- 
Dtalled  In  the  state  Institutions.     N.  C.  Bowman  Is  Chn.  of  Bd. 

•tprlnsdale,  .irk. — The  City  Council  la  considering  the 
proposition  of  A.  C.  Moore,  of  Joplln,  Mo.,  for  the  construc- 
tion of  a  municipal   electrlc-llght  plant   and   water  system. 

Tczhoma,  Tex. — At  a  recent  election  bonds  for  $25,000 
were  voted  for  the  construction  of  a  municipal  electrlc-llght 
and   water-works  system. 

Victoria,    Tex The     Victoria     Electric     Lighting     Co.     will 

Install  new  machinery  and  make  other  Improvements  to  Its 
electric   light   and    power   plant   her 

Belen,    N.    .M. — Local    oapltallstB    mc    im.... 
■  tallatlon    of   un    electrlc-llght    plant   at    Belen. 

Caahmere,  Wash. — The  Town  Council  has  decided  to  In- 
iitall  an  ornamental  street-lighting  system.  The  system  will 
cover  about  three  miles  and  will  necessitate  the  use  of  110 
lumpK. 


ire    Interested    In    the    In- 


Hpokane,   Waah. — The   Spokane    (Jus   Co.    will    exuenc 
000  for  thf  extension  and  Improvement  of  Its  gas  plant 


A.  N. 


-,_ntrlll    Is    .Mgr. 

CorvallU,  lire. — I'lans  are  being  prepared  by  the  CorvalUs 
Sl  EusliTn  Ry.  Co.  to  Install  new  equlpmi'nt  In  Its  power  plant 
ut    CorvallU. 

Milton,  Or*. — It  Is  reported  that  local  capitalists  are  Inter- 
•■■ti'd  In  the  construction  of  a  70nO-hp.  hydro-electric  plant 
on  the   Walla  Walla  River,  near  Milton. 


Aaaaa,  Calll.-  Th.-    Paclllc   Light   &    Powi-r    Co.    will   erect   a 
large    power    houst-    to    genirate    8000    hp.,    opiionlte    Mountain 
r)n    thi-    .Main    HIver.       Water    will    he    tak<-n    out 
thrr>uKh    a    tunnel    In   apur   of    Pine    Mountains 
ough    the    tunnel    In    spur    of    Kohh 


View    _ 

of    Kl«h    Fork. 

to    Main    River,    Ihenc. 

Mounlnlna  to  Iron   Fork. 

CoTlna,  Calif. — The  City  Engineer  la  preparing  plans  f<ir 
the  Inatnllutl'in  of  an  ornamental  atreet-llghtlng  system  on 
various   streets. 

Redlaada,  Calif. — The  Edison  Electric  Co.  will  build  u  high 
power  lln"'  from  Ri'dlanda  to  Yucatpa  Valley.  R.  H.  Ballard, 
lAiK   Ang'-les.    Is   .Mgr. 

nan  Heraardlao,  f^allf, — The   Atchison.   Topeka  &  Hanta  FC 


R.R.  Co.  is  planning  to  enlarge  the  capacity  of  its  precooling 
and  ice-making  plant  at  San  Bernardino.  Estimated  cost, 
$250,000.     G.  W.  Harris,  Los  Angeles,  is  Ch.  Engr. 

San  Fronelsco,  Calif. — Frederick  H.  Meyer.  Arch.,  Bankers' 
Investment  Bldg.,  has  completed  plans  and  specifications  for 
a  one-storv  reinforced  concrete  sub-station  which  is  to  be 
erected  by"  the  Pacific  Gas  &  Electric  Co.  on  Townsend  St. 
between   First  and   Second  Sts. 

Tulare.  Calif. — The  Central  California  Gas  Co.  will  enlarge 
and  improve  its  plants  at  Tulare,  Visalia  and  Porterville. 
The  company  will  also  lay  distributing  mains  in  Exeter  and 
Lindsay. 

AmquI,  Que. — The  City  Council  is  planning  the  construction 
of  a  municipal   electric-light  plant. 

Glaoe  Boy.  N.  S. — The  installation  of  additional  equipment 
in    the    municipal    electric-light    plant    is    under    consideration. 

Sidney.  N.  S. — The  Cape  Breton  Electric  Co.,  Ltd.,  has  been 
authorized  to  issue  $100,000  of  bonds  for  the  extension  and 
improvement  of  its  plant  and  system.  W.  G.  Ross,  Sidney,  is 
Gen.    Supt.    and    Pur.    Agt. 

Sutherland,  Sasfc. — See  item  under  Water  Supply — Irriga- 
tion. 

Teplc,  Mex. — Rafael  Pardo  and  associates  have  revived  the 
project  of  installing  a  large  hydro-electric  plant  on  the 
Santiago  River  in  the  state  of  Jalisco  and  the  construction 
of  a  system  of  power  transmission  lines  to  Tepic  and  a  num- 
ber of  other  cities,  towns  and  mining  camps  within  a  radius 
of  150  miles  of  the  proposed  power  station.  The  application 
of  Mr.  Pardo  and  associates  for  a  concession  from  the  gov- 
ernment for  the  project  requests  that  they  be  given  the  right 
to  use  30,000  liters  of  water  per  second  of  the  Santiago  River 
for  the  generating  of  electrical   energy. 

BRIDGES 

Concord.  N.  H. — Plans  are  being  prepared  at  the  office  of 
Frank  A.  Merrill,  Div.  Engr.,  for  steel  bridges  to  replace  the 
wooden  structures  on  the  Suncook  Branch  of  the  Boston  & 
Maine  R.R.,  between  Concord  and  Hooksett.  Bids  will  be 
asked  as  soon  as  the  plans  are  completed. 

Hartford.  Conn. — The  New  York,  New  Haven  &  Hartford 
R  R  Co.  plans  to  rebuild  a  large  proportion  of  the  bridges 
on  the  line  of  the  Central  New  England  R.R.  in  Connecticut 
and  in  Dutchess  County,  the  Central  New  England  R.R.  in 
and  in  Dutchess  County,  New  York.  Edward  Gagel,  New 
Haven,    is  Ch.   Engr. 

Nurwalk,  Conn. — Plans  are  being  prepared  for  a  new 
bridge  over  the  Norwalk  River  at  Cross  St.,  the  present  struc- 
ture being  too  light  for  the  traffic  now  passing  over  It.  Al- 
fred Avison   is   First   Selectman. 

Edwarda,    N.    Y The    town    contemplates    the    construction 

of  a  highway  bridge  across  the  Oswegatchle  River  from  the 
Hoover   property   to   the    railroad   grounds. 

Lackawanna,  K.  Y. — It  is  proposed  to  construct  two  bridges 
on  South  Park  Ave.,  at  an  estimated  cost  of  $50,000.  Robert 
H.   Reed   is    Mayor. 

Little  Falls.  N.  Y. — Bids  will  be  received  by  Duncan  W. 
Peck,  Supt.  Pub.  Wks.,  Albany,  until  Feb.  18,  for  constructing 
a  lift  bridge  and  a  fixed  bridge  over  the  Erie  Canal  at  Little 
Falls.      Estimated   cost,    $124,471.      Noted    Dec.    19. 

Harrlaburg,  Penn. — The  city  officials  plan  to  ask  the  Com- 
missioners of  Dauphin  County  to  provide  for  the  construc- 
tion of  two  bridges,  one  at  Cumberland  and  one  at  Walnut  St. 

PIttHton,  Penn. — According  to  press  reports,  the  city  con- 
templates the  construction  of  a  concrete  and  iron  bridge  over 
the  Susquehanna  River,  at  Water  St.  Estimated  cost, 
$3,000,000. 

Ilnitlmore,  Md. — The  Baltimore  &  Ohio  R.R.  conteinplates 
the  construction  of  a  viaduct  across  the  tracks  at  Lee  St. 
F.    L.   Stuart   Is  Ch.    Engr.      H.   K.   McCay   is  City   Engr. 

+The  Pennsylvania  R.R.  Co.  has  awarded  a  contract  to 
CHARLES  McDERMOTT,  Pennsylvania  Bldg.,  Philadelphia,  to 
construct  a  four-track  reinforced-concrete  arch  viaduct  over 
Gwynn's  Falls.  The  bridge  will  be  606  ft.  long,  to  be  com- 
posed of  three  115-ft.,  one  75-ft.,  and  one  50-ft.  spans,  and 
will  require  about  25.000  cu.yd.  of  concrete,  and  800.000  lb. 
of  reinforcing  steel.     Noted  Jan.   30. 

Lawrencevllle,  Va.^ — Bids  will  be  received  until  Feb.  11  by 
the  Clerk  of  the  Circuit  Court  of  Brunswick  County. 
Lawrencevllle,  for  construction  of  a  bridge  across  Waqua 
Creek,  near  Rawlings,  Va.  It  will  be  a  standard  80-ft.  span, 
the  substructure  to  be  the  old  masonry  encased  in  concrete. 
P.  St.  John  Wilson,  Richmond,  Va.,  is  State  Highway  Comr. 
Noted   Sept.    12. 

Norfolk,  Va. — The  Bridge  Committee  of  the  City  Council 
has  authorized  the  City  Engineer  to  secure  Information  re- 
garding plans  and  estimates  for  the  proposed  Berkley 
Bridge,  and  has  appropriated  $500  for  the  purpose.  W.  I'. 
Brooke  is  City  Engr. 

Charlotte,  N.  C. — Press  reports  state  that  satisfactory 
plans  have  been  completi'd  for  the  East  Morehead  St.  Bridge, 
and  that  bids  will  soon  be  asked.  It  will  be  a  flat  slab  rein- 
forced concrete  struitun-,  and  Is  estimated  to  cost  $12,000. 
Joseph    Firth    Is    City    Engr.      Noted    Oct.    31    and    Nov.    21. 

+  lllrmlnKhani,  Ala. — A  contract  has  been  awarded  by  the 
Southern  Rv.  Co.  to  JOHN  W.  ASHE,  Cliattanooga.  Tenn.,  for 
conHtriirtloii  of  the  Norwood  Viaduct  at  27th  St.  and  10th 
Ave.  It  will  be  of  Kli'el  and  conirete  with  sidewalks  on 
each  side,  a  wagon  road  and  a  double-track  for  the  street 
railway.      Noted    Dec.    12    and    Jan.    2. 

Chatom,  Ala Bids  will  be  received   until  noon,   Feb.  25,  by 

the  Hoard  of  Commissioners  of  Washington  County,  for  the 
erection  of  two  steel  bridges,  with  concrete  floors,  W.  S.  Kel- 
ler. Montgomery,  Ala.,  Is  .Stati'  Highway  Mgr. 

Mobile,  Ala.— The  Mobile  &  Baldwin  County  R.R,  Co.  plans 
to  construi't  four  drawbridges  between  Baldwin  County  and 
Mobile,  and  two  drawbridges  betwei'n  Fiilrhope  and  I'enHH- 
<i)la.  Martin  H.  Miller,  Box  928,  Mobile,  Is  Vlce-Pres.  and 
(len.    Mgr. 

Akron,  Ohio — The  Commissioners  of  Summit  County  are 
conslderliiK  plans  for  the  North  Howaril  St.  Bridge.  It  la 
oatlmati'd    to   cost    $78,000.      C.    B.    Brower    Is   County    Clk. 
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'I'olcilo.  Ohiii — Hids  will  be  re*lvc(l  iiiitll  noun.  Feb.  17 
bv  thf  Dlrcitor  of  I'ubllc  SiTvlce  for  tho  construction  of 
the  SumnuT  St.  Bridse  over  thp  tracks  of  tho  I^akc  Shore  & 
MUhlKiin  Southern  Ry.  T.  R.  Cowell  Is  Dir.  Noted  Oct.  31 
and   Jan.    30. 

Mllnnukre,  ^VI«. — Bids  will  be  received  by  the  Commis- 
sioner of  Public  Works,  about  Feb.  28  for  the  construction  of 
a  double-leaf  bascule  bridge,  approaches,  foundations  and 
abutments.  The  estimated  cost  Is  $175,000.  J.  G.  Pinney  Is 
Supt.    of   Bridges.      Noted   Jan.    23. 

+UHhkuMli,  WlH. — We  are  ofnclally  advised  that  the  con- 
tract for  the  construction  of  the  superstructure  of  the  West 
AlKoma  St.  Bridge  over  the  Fox  River,  has  been  awarded 
to  the  .loliet  Bridge  &  Iron  Co..  .loliet.  111.,  at  $S6,440,  and 
for  the  sub. structure,  to  FITZ  SIMONS  &  CONNULL  UHEDGK 
&    DOCK    CO..    at    $93,523.      Noted    Dee.    26. 

+  l(lii  <;r<>v.e.  lonn — The  contract  for  the  construction  of  a 
coiuTi  !.■  luiilge  over  the  Maple  River,  has  been  awarded  to 
till-  M.\K.'-;n  ICNOINKIOHINO  CO.,  Des  Moines.  Iowa.  The 
eslimated    ccLst    is  -H-.""".      Noted  Jan.   2. 

>loiite7.iiniu.  l«Mn — I'.id.s  will  be  received  by  the  County 
Auditiir-  of  I'owe.shi.-  County  until  Feb.  12.  for  the  construc- 
tion of  concrete  bridges  and  culverts  during  the  year  1913. 
W.    C.    McKee    is    the    County    Audr. 

.Se«nr<l,  Neb. — Press  reports  state  that  the  County  Board 
of  Supervisors  will  receive  bids  until  Feb.  11  for  the  con- 
struction   of    all    bridges   during    the    year. 

Kldurado,  Kan. — Bids  will  be  received  by  the  County 
Commissioners  until  Feb.  12,  for  the  construction  of  seven 
steel  bridges. 

+JaHper,  Ark. — Press  reports  state  that  the  contract  for 
the  construction  of  two  bridges  of  steel,  one  at  Harrison  and 
Jasper  Road  and  the  other  at  the  mouth  of  Big  Creek  at 
Harrison  and  Mt.  Judea  Road,  has  been  awarded  to  the 
JOLIET  BRIDGE  &  IRON  CO.,  Joliet.  111.,  at  $25,970. 

San  Acacia,  IV.  M. — The  Commissioners  of  Sonorro  County 
will  receive  bids  for  the  construction  of  a  bridge  across  the 
Rio  Grande   at   San   Acacia. 

Tacoma,  \Vash. — The  Oregon-Washington  R.R.  &  Naviga- 
tion Co..  will  construct  a  steel  bridge  in  Tacoma.  The  esti- 
mated  cost   is   $350,000. 

Sauta  Ana,  Calif. — The  Board  of  Supervisors  contemplates 
replacing  the  Olive  Bridge  with  a  450-ft.  concrete  structure 
with  about  one  mile  of  pile  protection  to  guard  against  the 
encroachment  of  the  river.  The  sum  of  $35,000  is  available 
for   the    purpose. 

+Klncardlne,  Ont. — We  are  oflicially  advised  that  a  con- 
tract has  been  awarded  by  the  Commissioners  of  Bruce 
Countv  to  the  HUNTER  BRIDGE  &  BOILER  CO.,  Kincardine, 
at  $10,000.  for  the  construction  of  the  center  pier  for  the 
Southampton  Bridge  across  the  Sangreen  River.  Robert 
McDowall.  Owen  Sound.  Ont.,  is  County  Engr,  P.  A.  Malcom- 
son  is  County  Clk.     Noted  Jan.  16. 

New  Westmlnnter,  B.  C. — The  Canadian  Northern  Ry.  Co. 
plans  the  construction  of  a  bridge  over  the  right-of-way  of 
the  British  Columbia  Electric  Ry.  at  New  Westminster.  M. 
H.   McLeod,    Winnipeg,   Man.,   is  Ch.   Engr. 

Vancouver,  B.  C. — The  Burrard  Bridge  &  Tunnel  Co.  is 
considering  plans  for  constructing  a  steel  bridge  over  the 
Second  Narrows,  at  an  estimated  cost  of  $2,100,000.  John 
Wolfe   Barry   is   Consult.   Engr. 

^VATER    SIPPLY — IRRIG.VTION 

Pembroke,  N.  H. — A  committee  has  been  appointed  to 
secure  the  necessary  legislation  for  the  installation  of  a  water 
system  here.  Arthur  H.  Dudley,  Manchester,  N.  H.,  is  Con- 
sult.   Engr.      E.   T.   Morrison    is   a   member   of   the   committee. 

Boston,  Mass. — Bids  will  be  received  by  J.  E.  Mullen.  Supt. 
of  Supplies,  until  Feb.  19,  for  furnishing  642  six-  to  16-inch 
valves  for  high  pressure  fire  service. 

Chatham,    Mass Bids    will    be    received    until    Feb.    17.    for 

the  purchase  of  $60,000  water  bonds.  Robert  H.  Smith  is 
Village   Clk.     Noted   Jan.    30. 

Medford,  Mass. — Bids  will  be  received  by  the  Sewer  and 
Water  Commissioners  until  Feb.  12.  for  furnishing  225  tons  of 
c.-i.  water  pipe.      Fred  W.  Gow  is  Chn. 

Glens  Falls,  N.  Y. — The  city  contemplates  constructing  a 
duplicate  main  from  the  Upper  Junction  to  the  centre  of  the 
city,  and  a  new  dam  at  the  Wilkle  Reservoir,  repairing  the 
Keenan  Dam.  and  cleaning  the  Wilkie  and  Keenan  Reservoirs. 
Estimated   cost,    $175,000. 

-^Jamestown,  N.  V Bids  will  be  received  by  the  Board  of 

Water  Commissioners  until  noon.  Feb.  17,  for  furnishing  all 
labor  and  materials  for  constructing  a  6,000,000-gal.  pumping 
engine,  reciprocating  or  turbine,  according  to  specifications 
on  file   at  the  office  of  the  Board. 

\sbury  Park,  N.  J. — We  are  officially  advised  that  bids 
will  be  received  by  the  City  Council  about  Mar.  1.  for  con- 
structing an  addition  to  the  pumping  station,  installing  new 
equipment,  and  laving  distributing  mains.  Estimated  cost, 
$275,000.     R.  L.  Savage  is  City  Engr.     Noted  Jan.  23. 

.%tlantic  CltT,  N.  J. — Specifications  have  been  submitted  to 
the  Citv  Commission  for  laying  about  one  mile  of  c.-i.  water 
main  across  the  meadows.     Estimated   cost,   $90,000. 

-A-Belmar,  N.  J. — Bids  will  be  received  by  the  Borough 
Council  until  1  p.m.,  Feb.  15,  for  furnishing  all  labor  and  ma- 
terial for  installing  about  4V2  miles  of  4-  to  10-in.  c.i.  water 
mains,  with  the  necessary  valves,  hydrants,  specials,  etc. 
Plans  may  be  seen  and  specifications  obtained  at  the  office 
of  Charles  O.  Hudnut,  Boro.  Clk..  or  at  the  office  of  Clyde 
Potts.  Consult.  Engt..  30  Church  St.,  New  York.  Robert  G. 
Poole  is  Mayor. 

Laurel  Springs,  N.  J. — The  Clementon  Spring  Water  Co. 
plans  the  construction  of  a  new  water  tank,  of  the  standpipe 
type.      Seldon   Twitchell   is  Pres. 

Trenton,  N.  J. — Bids  will  soon  be  asked  by  the  City  Com- 
missioners for  low  lift  pumping  machinery  m  connection 
with  the  new  filtration  plant,  the  contract  for  which  was  re- 
cently awarded.  The  Engineering  Department  is  now  con- 
sidering what  type  of  machinery  to  ask  bids  on.  Noted 
Jan.    2. 


+Trent N.  J. — The  contract  to  furnish  sill  <•.-!.  water  pipe 

to  be  used  during  the  year  1913.  has  been  awarded  to  the 
U.  S.  STANDAltl)  CAST  IRON  PIPE  CO..  Hurllngton.  The 
approximate  quantities  of  pipe  required,  and  the  unit  prlcis. 
are:  180  tons  of  4-ln..  $20;  225  tons  of  6-ln..  $24.50;  50  tons  of 
10-ln.,  $24;  50  tons  of  12-ln.,  $24;  30  tonB  of  fIttlnKH,  $50  per 
net  ton. 

Farrell,  I'rnn,^ — Bonds  for  $125,000  have  been  voted  for  the 
Installation  of  a  municipal   water  system.     Noted  Jan.  9. 

+  llaltlmorr,  Md. —  Uidn  will  bi-  received  at  the  office  of  the 
City  Register  until  11  a.m..  Feb.  12,  for  furnishing  ten  sluice 
gates  and  appurtenances  at  Loch  Raven.  Contract  No.  8.  The 
contract  Involves  the  following:  Approximate  quantities: 
Four  42x72-in.  sluice  gates  with  appurtenances;  two  48-ln. 
dia.  sluice  gates  with  appurtenances;  four  24-ln.  dia.  sluice 
gates  with  appurtenances.  Additional  Items  that  may  be  re- 
quired: 260  lin.ft.  additional  3',i-ln.  gate  stems  with  coup- 
lings; 172  lin.ft.  additional  2 '4 -in.  gate  stems;  24  additional 
guides  for  314-ln.  setms;  8  additional  guides  for  2% -in. 
stems.  Plans  and  speclHcatlonH  may  be  obtained  at  the  office 
of   Ezra   B.    Whitman.    Water    Engr.,   City   Hall. 

Pence  SiiriuKs.  Va. — The  Pence  Springs  Water  Co.  has 
been  Incorporated  with  a  capital  stock  of  $75,000  to  Install 
a  water  system   here. 

Vinton,  Va. — An  election  will  probably  soon  be  called  to 
vote  on  a  bond  Issue  of  $40,000  for  installing  water  and 
sewer  systems. 

+Clayton,  N.  f. — Bids  will  be  received  by  E.  L.  HInton, 
Mayor,  and  the  Board  of  Commissioners,  until  3  p.m.,  Feb. 
25,  for  installing  a  water  system  here.  The  contract  In- 
volves; about  four  miles  of  6-,  8-.  and  10-in.  water  mains, 
with  hydrants  and  valves,  a  fireproof  building,  power  pumps, 
and  a  clear  water  basin.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Mayor,  and  at  the  office  of  Gilbert  C. 
White,   Consult.   Engr.,   Charlotte.  N.  C. 

+Ne»liern,  N,  C. — The  contract  to  construct  a  fireproof 
building  for  the  water  and  light  plants,  has  been  awarded  to 
H.  S.  HANCOCK.  Newbern,  at  $9800.  Bids  were  opened  by 
the    Board    of    Aldermen,    Jan.    7.      Noted    Dec.    26. 

Rochelle,  tin. — The  town  contemplates  installing  a  water 
system  and  an  electric  light  plant.  It  has  not  been  decided 
whether  to  install  a  municipal  system  or  to  grant  a  fran- 
chise to  a  private  company.  For  particulars,  address  the 
Town  Clerk. 

Lafayette,  La. — Bids  will  probably  soon  be  asked  for  In- 
stalling three  boilers,  a  generator  and  an  air  compressor  for 
the  water  and  light  plant.      A.  H.   Traham  is  Mayor. 

Paintsville,  Ky. — George  W.  Atkinson,  Louisa,  Ky..  has 
been  granted  a  franchise  to  install  and  operate  a  water 
system  here. 

+Alliance,  Ohio — According  to  press  reports,  a  contract  to 
construct  a  6,000,000-gal.  filtration  plant  and  an  earth  stor- 
age dam,  has  been  awarded  to  the  PITT  CONSTRUCTION  CO.. 
Pittsburgh,    Penn.,    at    approximately    $67,000.      Noted    Dec.    12. 

Cincinnati,  Ohio — Bids  will  be  received  by  V.  T.  Price,  Dir. 
Pub.  Ser.,  until  noon,  Feb.  11.  for  furnishing  75  fire  hydrants, 
of  the  compression  type,  with  6-in.  inlet,  and  one  4'/i-in. 
steamer  outlet.  Specifications  may  be  obtained  at  the  office 
of  the  Director. 

+Clyde,  Ohio — The  Board  of  Public  Affairs  has  awarded 
a  contract  to  the  JOSEPH  L.  SHELDON  ENGINEERING  CO., 
Spitzen  Bldg.,  Toledo,  at  $25,497,  for  extending,  repairing  and 
improving  the  water  system  and  electric-light  plant.  Plans 
were  prepared  by  the  Moore  Engineering  Co.,  Cleveland. 
Noted  Jan.  2. 

Frankfort,  Ohio — The  W.  J.  Sherman  Co.,  The  Nasby, 
Toledo.  Ohio,  has  been  retained  by  the  Town  Council  to  pre- 
pare plans  and  specifications  for  the  installation  of  a  munici- 
pal water  system  here.     J.  G.  Bell  is  Town  Clk.     Noted  Jan.  9. 

JelTersontown,   Ohio — See   item  under   Buildings. 

Wyoming,  Ohio — Bonds  for  $16,000  have  been  sold  for  ex- 
tending and  improving  the  water  system. 

Voungstown,  Ohio — Bids  will  probably  soon  be  asked  for 
constructing  a  dam  for  the  Milton  Reservoir.  Veeder 
Heasley   is   Dir.   Pub.   Ser.     Noted  Jan.    9. 

West  Terre  Haute,  Ind. — Plans  have  been  completed  by 
AV.  R.  Paige.  Consult.  Engr..  Rose  Dispensary  Bldg..  Terre 
Haute,  for  a  water  system  for  the  West  Terre  Haute  Water 
Co.       Estimated     cost,    $15,000.       J.    C.    Kelly    is    Pres.      Noted 

Nov.    28. 

Battle  Creek,  Mich. — The  City  Council  has  Instructed  the 
Board  of  Public  Works  to  prepare  plans  and  estimates  for 
constructing  a   pumping   station  at  Verona   Wells. 

Bay  City,  Mich. — Bonds  for  $6000  have  been  voted  for  im- 
proving the  water  system. 

Detroit,  Mich. — Plans  are  being  prepared  for  constructing 
a  purification  plant  for  the  water  system.  Estimated  cost, 
$35,000.      F.   T.    Bowles  is  Secy.   'U'ater   Bd. 

Grand  Rapids,  Mich. — Bids  will  probably  soon  be  asked  for 
laying  additional  water  mains  for  fire  protection.  Estimated 
cost  $50,000.  L.  D.  Cutcheon  is  Mgr.  Bd.  Pub.  Wks.  Noted 
Jan.    16. 

Evanston,  III. — We  are  officially  advised  that  plans  are 
being  prepared  by  George  W.  Fuller.  Consult.  Engr..  170 
Broadway.  New  York,  for  a  filtration  plant  here.  The  plant 
will  be  of  the  sand-gravel  type,  with  a  daily  capacity  of 
12.000,000  gal.  Estimated  cost,  $180,000.  J.  H.  Moore  is  Comr. 
Pub.   Wks.     Noted  Dec.   26. 

Paris,  III. — The  citizens  contemplate  a  bond  issue  of  $30,- 
000  for  the  installation  of  a  filtration  plant.  An  election  will 
probably  soon   be   called  to  vote   on   the   project. 

Muknonago,  ^Vis. — Bonds  for  $14,000  have  been  sold  for 
installing  a  water  system  h"re.  Bids  for  construction  will 
soon   be   asked. 

Oshkosh,  Wis. — A.  T.  Maltby,  Consult.  Engr..  20  West 
Jackson   Blvd.,   Chicago,   IJl.,   Is   preparing   plans   for   a   water 
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system  and  a  filtration  plant  for  the  city.  An  appraisal  of  the 
plant  of  the  Oshkosh  Water  Co.  was  recentl>  completea. 
Noted  Jan.  9. 

EstherrUle,  Iowa— An  election  has  been  called  for  Feb  17, 
to  vote  on  a  bond  issue  of  $25,000  for  installing  a  water 
system.    Noted   Dec.    26. 

Deerwood.  Minn.— An  election  will  probably  be  .called 
some  tTSe  during  the  spring  to  vote  on  the  installation  of 
water  and  sewer  systems. 

Mlltonrale.    Kan.— E.     T.    Archer     &     C<).,     Consult      Engrs 
Kansas    Citv.    Mo.,    are    preparing    plans    for    a    water    sjstem 
her":    and     electric     light     plant,     estimated     to     cost     ?32,000. 
S.   G.   Lacey   is   Town   Clk. 

Chamberlain.  S.  D.— Bonds  for  $10,000  hfve  been  voted  by 
Brule  Counlv  for  boring  four  artesian  wells  to  secure  water 
for   refilling    Red   Lake. 

Charleston.  Mo.— The  City  Council  contemplates  retaining 
an  engTrieer  to  appraise  the  plant  of  the  private  water  com- 
oantaSd  to  prepare  plans  for  extensions  to  the  water  and 
Lwersyltems'^to'^ cost  about  $85,000.  An  e  ection  will  prob- 
Iblv  soon  be  called  to  vote  on  a  bond  issue.  L.  E.  Haw  is 
City  Atty. 

.^Little  Rock.  \rk. — We  are  officially  advised  that  the  cpn- 
tract  to  construct  the  concrete  foundation  of  a  P"n>ping 
house,  and  install  four  pumps  and  motors  for  the  Fourche 
Drainage  District,  has  been  awarded  to  R.  V.  JONEb.  tinance 
BIdg..  Kansas  City.  Mo.,  at  $3S.075.  Bids  were  opened  by  the 
Directors.  Jan.  9.     Lund  &  Hill  are  Engrs.     Noted  Dec.  26. 

+DallaH,  Tex. — The  contract  for  the  construction  of  a  pump- 
ing station  at  Oak  Cliff,  has  been  awarded  to  LINDSAY  & 
SMITH.  Dallas.  Tex.,   at  $9751.     Bids  were  opened  Jan.  20. 

MadlMonvlllr.  Tex.— Bonds  for  $16,000  have  been  voted  for 
the' Installation  of  a  water  system  here.  W.  T\  .  Sharpe  is  in- 
terested.     Noted    Jan.    23. 

Xew  Bonton,  Tex. — An  election  has  been  called  for  Feb. 
25.  to  vote  on  a  bond  issue  of  $15,000  for  installing  a  water 
system. 

Sour.  Tex. — An  election  has  been  called  for  Feb.  17.  to 
vote  on  a  bond  Issue  of  $25,000.  for  the  installation  of  a 
water  system. 

Texhoma,  Okla. — Tentative  plans  are  being  prepared  for 
the  installation  of  a  water  system  and  an  electric  light  plant 
here.     Bonds  for  $25,000  have  been  voted. 

Taction.  *rl«. — The  Tucson  Farms  Co.  is  constructing  a 
system  of  irrigation  in  the  Santa  Cruz  Valley  near  here,  to 
cost  about  $750,000.  About  6000  acres  of  land  will  be  re- 
claimed, and  It  Is  proposed  to  install  30  pumps. 

Seattle.  Waah. — Bids  for  constructing  a  water  main  in  East 
60th  St.  were  received  by  the  Board  of  Public  Works,  Jan. 
17  as  follows:  Erlckson  Bros..  $19,650:  E.  J.  Rounds  Construc- 
tion Co  $19  595-  Dickens  &  Rlghtmirc.  $20,487:  McQuaid  & 
Moore  $'2<p.s56;  Washington  Construction  Co..  $18,809:  Fergu- 
son Colt  Co..  $20,221;  John  W.  Johnson.  $19,463;  Krogh  &  Jen- 
sen. $20,479;  International  Dredging  Co.,  $20,087;  Jahn  Con- 
struction Co.,  $20,072. 

LoDK  Beach,  Calif. — The  Board  of  Public  Works  has 
authorized  an  expenditure  of  from  $4000  to  $5000  for  the 
Installation  of  a  compressor  pump  at  the  Bouten  Wells. 
Bids  will  be  asked   Immediately. 

L.oa  .%nKeleM,  Calif. — Work  will  commence  Immediately,  by 
day  labor,  on  the  erection  of  a  one-story  reinforced  .con- 
crete addition  to  the  pumping  plant  of  the  city  at  Wilming- 
ton. It  will  be  one-story  high.  56x104  ft.,  with  concrete 
foundation,  reinforced  concrete  walls,  steel  truss  roof.  The 
work  will  be  carried  on  under  the  supervision  of  the  Bureau 
of  Water  Works  &  Supply.  636  South   Hill  St. 

+The  contract  to  construct  a  water  tank  at  the  Los 
Angeles  County  Farm  has  been  awarded  to  the  SECURITY 
CO.N'STRUCTIO.N"  CO.,  Union  Oil  BIdg.,  Los  .Vngeles,  at  $9533. 
Bids   were   opened   Dec.   3.      Noted  Jan.    16. 

Kan  DleKo.  •'Bllf. — Bids  will  be  received  until  11  a.m.  Feb. 
13.  by  the  Board  of  Directors  of  thi-  San  Ysidro  Irrigation 
DIslrlit.  San  lii.-g.i  County,  for  the  construction  af  a  wa- 
ter system  romprlsing  four  electric  induction  motors,  two 
centrifugal  pumps,  pump  house,  five  drive  wi-lls,  12.21U  lin.ft. 
of  6-ln  steel  pipe  3670  ft.  of  8-ln.  pipe.  2130  ft.  of  12-ln. 
2400  ft.  of  <).  D.  casing,  2500  ft.  2-ln.  standard  pipe,  spe- 
cials and  fittings,  of  two  cement-lined  reservoirs  of  186,000 
and  204,000  gal.  capacity,  Josiah  Poeton,  San  Vsldro,  Calif., 
la   Hecy. 

^Hamilton,  Ont. — Bids  will  be  received  bv  S.  H.  Kent,  City 
Clk.,  until  10  a.m.,  Feb.  18,  for  supplying  12-ln.  fianged  pipe, 
high  pressure;  12-ln.  bell  and  spigot  pipe  high  pressure:  anil 
12-,  16-  and  24-ln.  special  castings  for  high  and  low  pres- 
iiur"'  service.  I'luns  and  specifications  may  be  obtained  from 
A.   F.  .Mncullum,  City   Engr. 

Parkhlll,  Ont. — Bowman  &  Conner*,  Consult.  Engrs.,  Ber- 
lin, f>nt.,  have  completed  plans  for  a  water  system  here.  Bids 
for  construction  will  probably  soon  be  asked. 

Manila.  Oat. —  Willis  Chlpmnn.  Consult.  Engr.  Mall  BIdg.. 
Toronto.  Ont  .  Is  preparing  plans  for  a  ni'W  Intake,  and  other 
Improvements  to  the  water  system.  Estimated  cost,  $240,- 
000.      H.    A.    .M<I>-an    Is    Town    Engr.      Noted    Nov.    21, 

Halberlaad,  Naak. — Rids  will  be  received  by  the  town  until 
Feb.  24.  for  const ruellng  water  and  sewer  systems,  grading 
atreel.  and  laying  sldi-wnlks.  MrArthur.  Murphy  &  Under- 
wood.  Haskiitoon,   are  Consult.   Engrs. 

ItKmprrunmm.   Mexico — Bids  will   be   r Ived  nt   the  omoe  of 

the  (ompnnln  Const rurtorn.  Richardson.  R  A.,  at  Esperanza 
Honorn,  Mexico,  until  I  p.m  Apr  I  for  the  conslnicllon  of 
about  2'A  miles  .if  eannl.  with  slublng  channel,  from  the 
Tnriul  Itlver.  near  EspiTanzn.  Involving  the  excavation  of 
about    670,000    eu.m.    of    earth    and    216,000    cu.m.    of    rm-k    and 

filnclnK    of   about    6500    cu.m.    of   concrete    channel    lining       I>. 
I.  Taylor  la  Ch.   Engr. 


SEWERS 

Boston,  Mass. — Bids  will  be  received  by  the  Department 
of  Public  Works  until  Feb.  14,  for  constructing  an  under- 
ground sewage  pumping  plant  in  Sumner  St.,  South  Boston. 
L.  K.   Rourke  is  Comr. 

+Boston,  Mass. — We  are  oflicially  advised  that  bids  for 
constructing  sewers  in  Spring,  Baker  and  Gardner  Sts.,  West 
Roxburv,  were  received  at  the  Board  of  Public  Works,  Jan. 
27,  as  follows:  WEST  ROXBURY  TRAP  Rock  CO.,  $36,S4)i 
(awarded  contract):  William  J.  Barry.  $40,457;  Antony  Cefalo, 
$41,200;  McCarthy  &  Walsh,  $43,154;  William  L.  Dolan,  $43,449; 
M.  Russo  &  Son,  $60,252.     Noted  Jan.  23. 

Fitehburg,  Mass. — The  Sewerage  Commissioners  have  an- 
nounced that  bids  will  be  asked  about  Apr.  1,  for  construct- 
ing the  new  sedimentation  plant  and  filter  system,  and  for 
laving  another  section  of  the  trunk  sewer.  David  A,  Hart- 
well   is  Ch.   Engr.      Noted  Jan.   16. 

L.a«rence,  Mass. — The  city  contemplates  the  construcU^on 
of  a  sewer  svstem  to  serve  the  section  west  of  Tower  JniU. 
Estimated  cost,   $30,000. 

Medford,  Mass. — Bids  will  be  received  by  the  Sewer  and 
Water  Commissioners  until  Feb.  12.  for  furnishing  20.000  lin.ft. 
of  vitrified  salt  glazed  sewer  pipe.      Fred   W.   Gow   is  Chn. 

New    York,    N.    Y Bids    will    be    received    by    Maurice    E. 

Connollv.  Pres.  Boro.  of  Queens,  until  11  a.m.,  Feb.  10,  for 
the  construction  of  a  temporary  dry  weather  flow  sewer  in 
the  line  of  43d  St.,  from  the  pierhead  line  to  the  bulkhead 
line:  a  sewer  and  appurtenances  in  43d  St.,  from  the  bulkhead 
line  of  Fushing  Bav  to  Ditmars  Ave.,  a  temporary  grit  and 
screening  chamber  in  43d  St.  and  a  sewer  and  appurtenances 
in  Ditmas  Ave.  Bayshore  Terrace),  from  43d  St.  to  51st  St., 
Second    Ward   of   the    Borough   of  Queens. 

A^Bclmer,  N.  J. — Bids  will  be  received  by  the  Borough 
Council  until  8  p.m.,  Feb.  15,  for  constructing  about  4%  miles 
of  8-  to  IS-in.  vitrified  pipe  sewers  with  manholes  and  the 
necessary  appurtenances.  Plans  may  be  seen  and  specifica- 
tions obtained  at  the  office  of  Charles  O.  Hudnut,  Boro.  Clk., 
and  at  the  office  of  Clyde  Potts,  Consult.  Engr.,  30  Church  St. 

Falrvlew,  N.  J. — At  a  recent  election,  the  citizens  voted  in 
favor   of   installing   a    sewage    disposal    plant.      Noted   Jan.    16. 

Morrlsvllle,  N.  J The  Borough  Council  has  voted  to  in- 
stall new  water  mains  in  certain  streets. 

Trenton,    N.    J Bids    will    be    received    by    the     Board    of 

Commissioners  until  2:30  p.m..  Feb.  14.  for  constructing  sew- 
ers in  portions  of  various  streets.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Engineer  of  Sewers.  Frank 
Thompson    is   City   Clk. 

Trenton,  N.  J. — The  Board  of  City  Commissioners  has 
passed  an  ordinance  authorizing  the  construction  of  sewers 
in    Roosevelt    St..    Wayne    Ave..    Calhoun    St.,    and    Harris    Ave. 

♦Beaver  Falls,  Penn. — Bids  will  be  received  by  the  Bor- 
ough Council  until  8  p.m..  Feb.  19.  for  constructing  about  16 
miles  of  8-  to  24-in.  sanitary  sewers.  Plans  and  specifications 
are  on  file  at  the  office  of  Dr.  W.  F.  Rayle.  Secy,  of  Council,  at 
Beaver  Falls,  and  at  the  office  of  Leo  Hudson,  Consult.  Engr.. 
McKeesport.   Penn.     Noted  Nov.  14. 

Lansdowne,   Penn Bids   will   be    received    by    the    Borough 

Council  until  noon.  Feb  7.  for  constructing  about  5%  miles 
of  sewers.     A.  F.   Damon.  Jr.,  is  Boro.   Engr. 

Lannford,  Penn. — The  Town  Council  has  adopted  an  ordin- 
ance for  the  issue  of  $6000  in  bonds,  for  the  construction  of 
sewers. 

Plttnltnreh,  Penn. — The  City  Council  has  passed  ordi- 
nances for  the  construction  of  sewers  In  Wyman  St..  Phillips 
Ave.    and   other   streets.      William    A.    Magee   is   Mayor. 

>Vnrren,  Penn. — Samuel  Dixon.  State  Health  Comr..  has 
directed  D.  A.  Wheelock,  City  Engr.,  to  prepare  plans  for 
the  installation  of  a  sewer  system  and  a  sewage  disposal 
plant. 

-Alialtlmore,  .Md. — We  are  officially  advised  that  bids  for 
constructing  sewers  were  received  by  the  Board  of  Awards, 
Dec.  18,  a  sfollows:  Sanitary  Contract  No.  106.  William 
McCarthy  &  Co..  Baltimore,  Md.,  $37,834;  James  H.  McQuade, 
Pittsburgh,  Penn.,  $40,092;  Gallagher,  Boyle  &  Bryan,  Balti- 
more, Md.,  $40,777;  James  Ferry  &  Son.  Baltimore,  Md.,  $45,- 
371.  Storm-Water  Contract  No.  24.  E.  P,  Sweeten  &  Son, 
Baltimore, Md..  $166,194;  Ryan  &  Reilly.  Baltimore.  Md., 
$187,244;  William  McCarthy  &  Co.,  Baltimore,  Md.,  $198,735; 
James  Ferry  &  Sons,  Inc.,  Baltimore,  Md.,  $200,814.  Storm- 
Water  Contract  No.  25.  James  Ferry  &  Sons,  Baltimore,  Md., 
$279,990;  Ryan  &  Reilly,  Baltimore,  Md.,  $283,562;  Whiting 
Turner  Construction  Co.,  Baltimore,  Md..  $286,148.  Calvin  W. 
Hendrlck    Is    Ch.    Engr.,    Sewerage    Comn,      Noted    Dec.    12. 

-A+ilnltimore,  Md. — The  Board  of  Awards  has  awarded  the 
contract  for  the  construction  of  lateral  sewers  In  district 
No.  8.  Sanitary  Contract  No.  107.  to  FRANK  BRUNO  &  CO,, 
Newark,  N,  J.,  at  $117,873.     Noted  Jan.   9. 

Vinton,  Va. — .See  Item   under  Water  Supply — Irrigation. 

•ArCinyton.  !V.  C. — Bids  will  be  received  bv  E.  L.  Hlnton. 
Mayor,  and  th<>  Board  of  Commissioners,  until  3  p.m.,  Feb. 
26,  for  constructing  about  three  miles  of  8-  to  15-ln.  pipe  sew- 
ers, with  appurten.nnccH.  Plans  and  speolflcatlons  are  on  file 
at  the  om.<-  of  the  Mayor,  and  at  the  office  of  Gilbert  C.  White, 
Consult.    Engr.,    Charlotte,   N,   C, 

Hockjr  Mount,  N.  C, — The  city  contemplates  a  bond  Issue  of 
$44,000  for  extending  the  sewer  system.  For  particulars, 
address    the   Mayor. 

Wllmlnirton.  N.  C— Martin  &  Miller,  Pasnlc.  N.  J.,  have 
been  relr^ased  from  their  contract  to  construct  about  36  miles 
of  sewers  here,  owing  to  an  error  In  pn^parlng  the  bid.  The 
contract  will  probably  be  awarded  to  the  American  Light  & 
Wdltr  Co.,  Chicago,  the  next  lowest  bidder,  at  $151,000. 
Noted  Jan.  30. 

4'necntar,  Ala. — The  contract  to  construct  sewers  In  West 
Decatur  has  been  awarded  to  the  W.  M.  LEFTWICH  CO., 
Nashville.  Tenn.,  at  $5634.     Noted  Nov.   28  . 
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CiivlnKton,  Ky. — An  appropriation  ol  $13,000  hiia  been  made 
for  tinprovuiK  Ihf  sewer  system. 

l,i>ulMvllle.  Ky — Bids  will  be  received  by  the  Board  of 
Publie  Wiirka  until  Mar.  2,  for  constructlnj?  4  M:  miles  of  sew- 
ers. Kstlmated  cost,  $60,000.  The  contract  Involves  the  con- 
struction of  a  number  of  small  Lateral  connectlnR  sewers  In 
the  district  from  Broadway  to  Oak  and  Preston  to  Shelby  Sts. 
David  K.  Ijyman  is  City  Engi-. 

LoulHvllle,  Ky. — Accordinn:  to  press  reports,  bids  will  be 
received  by  the  Board  of  Public  Works  until  Feb.  7.  for 
constructing  storm  and  sanitary  sowers  in  South  Louisville. 
Estimated  cost.    $25,000.      David  R.   Lyman  Is  City   Kngr. 

Canal  Dover,  Ohio — R.'  Winthrop  Pratt.  Consult.  En(?r., 
204.S  East  82nd  St..  Cleveland,  has  been  retained  to  prepare 
plans  for  the  construction  of  Intercepting  sewers  and  a 
sewaKO   treatment  plant.      George   E.   Arnold  is  City   Engr. 

U«'ln«are,  Ohio — Bids  will  be  received  by  the  Department 
of  Public  Service  until  about  Mar.  1.  for  laving  6000  ft.  of 
8-ln.  tile  sewer  In  West  Central  Ave.  and  Lake  St.  O.  E. 
Martin    is    Clk. 

Geneva,  Ohio — Cummings  &  Downer,  Consult,  Engrs.. 
PainesviUe.  t)hio.  are  preparing  plans  for  laying  sanitary 
sewers  in  East  JI.ain.  Chestnut.  Eastwood,  and  Vine  Sts.  Ap- 
proximately 1  ',2  miles  of  sewers  will  be  laid.  Bids  will  be 
asked  about  Mar.   15.     William   E.   Morgan   is  Village  Clk. 

Lakewood,  Ohio — Bids  will  be  received  by  J.  W.  Chrisford. 
Dir.  Pub.  Ser..  until  noon,  Feb.  17,  for  furnishing  labor  and 
materials  for  laying  sewers  in  portions  of  llarlan  Ave., 
Merl    Ave.,    Emerson    Ave.,    and    Jackson    Ave. 

+Fort  Wayne,  Ind. — A  contract  to  construct  sewers  in  five 
streets  has  been  awarded  to  ANTON  RIEG,  Fort  Wayne,  at 
approximately  $7000. 

Richmond,  Ind. — We  are  officially  advised  that  bids  will 
be  received  by  the  Board  of  Public  Works  until  Feb.  13,  for 
constructing  sewers  in  various  streets.  Estimated  cost. 
$20,000.  Fred  R.  Charles  is  City  Engr.  B.  A.  Bescher  in 
City    Clk.      Noted    Dec.    19. 

South  Bend,  Ind. — According  to  press  reports,  bids  will  be 
received  by  the  Board  of  Public  Works  until  Mar.  11.  for 
constructing  the  Bowman  Creek  sewer.  Estimated  cost, 
$100,000.      W.    S.   Moore    is    City    Engr.      Noted    Jan.    16. 

Coldnater,  Mich. — Cox.  Norton  &  Co..  Consult.  Engrs..  have 
completed  plans  and  specifications  for  the  installation  of  a 
sewer  system  here.  The  plans  provide  for  about  10  miles  of 
sewers. 

Mount  Clemens,  Mich. — John  W.  Irwin.  City  Engr..  is  pre- 
paring plans  for  the  construction  of  three  trunk  sewers, 
estimated  to  cost   $50,000.      Noted  Dec.   12. 

Muskeeon,  MIrh. — The  city  contemplates  the  construction 
of  a  sanitarv  sewer  in  the  South  Side.  Estimated  cost,  $14.- 
000.      B.   H.   Tellman   is  City  Clk. 

Byron,  III. — The  village  contemplates  the  installation  of 
a  sewer  system,  estimtaed  to  cost  $20,000.  For  particulars, 
address   the  Village   Clerk. 

Pontiae,  III. — A.  T.  Maltby.  Consult.  Engr.,  20  West  Jack- 
son Blvd..  Chicago,  is  preparing  plans  for  a  sewer  system  here, 
estimated    to    cost    $46,000. 

Prairie  dn  Chien,  Wis. — We  are  officially  advised  that  bids 
will  be  received  by  the  City  Clerk,  until  7  p.m..  Mar.  1,  for 
constructing  27.520  ft.  of  vitrified  pipe  sewers,  from  6  to  12 
in.  in  diameter.  Plans  are  on  file  at  the  office  of  the  City 
Clerk,  and  at  the  office  of  W.  G.  Kirchoffer.  Consult.  Engr., 
Madison,    Wis. 

Racine,  \Vls. — An  election  has  been  called  for  Mar.  18.  to 
vote  on  a  bond  isue  of  $18,000  for  constructing  sewers  in 
various  parts  of  the  city. 

—Bids    will    be    received    by    G.    J.      Bvers. 
p.m..    Feb.    11.    for   constructing   8313    ft.    of 
s-    lo    12-in.    sewers,    and    settling   tank.      M.    Tschirgi    &    Sons. 
Cedar  Rapids,   Iowa,   are   Consult.    Engrs.     Noted   Jan.  46. 

Clinton,  lon-a — J.  G.  Thorne.  City  Engr..  is  preparing  plans 
for  sewer  system  in  the  southern  part  of  the  former  town 
of  Lyons,  including  the  territory  lying  between  Main  and 
Commercial  Sts.  The  plans  will  soon  be  submitted  to  the 
City   Council. 

Davenport,  Iowa — Bids  will  probably  soon  be  asked  by 
the  City  Council  for  the  construction  of  a  sewer  system  in 
the    13th   District.      J.    A.    Ryan   is    City   Engr.      Noted   Dec.    12. 

Mason  City,  lo^va — The  City  Council  is  considering  two 
plans  for  the  installation  of  an  intercepting  sewer  and  a 
sewage  disposal   plant. 


HibbiuK,  Minn. — The  lowest  bids  received  by  the  City 
Council.  Jan.  21.  for  constructing  a  sewer  outlet  south  of 
Brookston.     was     submitted     by     P.     McDonnell.      Duluth.      at 

$61,268.      Noted  Jan.    16. 

Luverne,  Minn. — Plans  have  been  prepared  for  construct- 
ing sewers  in  West  Park  St.  and  Cedar  St.  C.  C.  Appleby  is 
City  Recdr. 

Charleston,  Mo. — See  item  under  Water  Supply — Irrigation. 

Hannibal,  Mo. — According  to  press  reports,  bids  will  be 
received  by  the  City  Council  until  Mar.  3.  for  constructing 
sewers.  Estimated  cost,  $100,000.  B.  F.  Smiley  is  City 
Engr.     Noted  Jan.   9. 

Austin,  Tex. — Bonds  for  $100,000  were  voted  Jan.  15,  for 
purchasing  the  system  of  the  Austin  Sewerage  Co.  John  O. 
Johnson  is  City  Clk.     Noted  Dec.   26. 

+Corpus  Christi,  Tex. — A  contract  to  construct  a  storm 
sewer  in  the  business  part  of  the  citv  has  been  awarded  to 
J.  O.  SEVERNS.  Oklahoma  Citv.  Okla..  at  $13,787.  The  other 
bids  were:  Trueheart  &  Jackson.  $13,883:  Richland  Concrete 
Co..   S15.314:   Sherman  Concrete  Co.,   $16,503. 

Eleln,  Tex. — The  Ehlers  Engineering  Co..  La  Grange.  Tex., 
has  completed  plans  and  specifications  for  the  installation 
of  a  municipal  sewer  system  here.      Estimated  cost,   $15,000. 


Pero«,  Tex — The  O'Neill  Engineering  Co.,  Dallas.  T>-x..  has 
completed  Hurveyo  for  the  InHtallatlon  of  a.  Hcwi-r  Hystem  hi-re. 
Bonds  for  $35,000  were  recently  voted  for  this  Improvement. 
Noted   Jan.    23. 

INirtland,  Ore.  —  Hida  will  probably  bo  asked  some  tlm<?  In 
March  fur  fonHtriKIIng  the  Delaware  Ave.  trunk  sewer. 
Estimated    cost.    $122,000.      A.   L.    Uarbur   is  City   Audr. 

Pasadena,  <'alir — The  City  Council  will  advertise  for  bids 
early  in  February  for  the  construction  of  the  storm  drain  to 
extend  from  Woodbury  Road  to  the  county  road  at  the  Inter- 
section of  Sierra  Honlta  and  Colorado  Sts.  The  plans  have 
been  completi'd  by  J.  S.  Van  Ornum.  City  Engineer,  and  only 
the  necessary  preliminaries  remain  to  be  done.  The  cost  will 
be  $85,000. 

San  DIeKo,  Calif. — The  City  Council  Is  considering  an  ap- 
propriation of  $100,000  for  the  construction  of  the  City 
Heights  Sewi'r  System,  and  $80,000  for  the  Albatross  St. 
feewer. 

San  FranelHc-o,  <-allf. — The  following  bids  have  been  re- 
ceived by  the  Panama-Pacific  Exposition  Co.  for  the  construc- 
tion of  sanitary  and  storm  sewers  on  the  exposition  site: 
J^""*yLSc^*I'^'r"?''""  '""■•  *32,000;  Contra  Costa  Construction 
Co.,  $49,200:  Pringle-Dunn  Co.,  $31,000:  Heally-Tlbbetts  Con- 
struction Co.,  $35,000:  Hllmer  and  O'Connell,  $43,500;  Michael 
Murphy,    $28,350:    Edward   Malley,    $43,700. 

Simcoe,  Ont — Bids  will  probably  soon  be  asked  for  con- 
?,>';S^'  ,,?■'"''  I'roposed  sewer  system.  Estimated  coat.  $40,000. 
Willis  Chipman,   Mall    BIdg.,  Toronto,   is  Consult.   Engr. 

Stratford,    Ont — Plans    have    been    prepared    for    the    con- 

iMnnA""^"^'',  ^'""'P'"'',,'"'"  t'unk  sewer,  estimated  to  cost 
»2S,000.     B.  R.  Lang  Is  Clk. 

Sutherland,    Sask. — See    item    under    Water    Supply-Irrlga- 

STREKTS   .WD  ItO.\DS 

+  IloNton,  Mass — The  Department  of  Public  Works  has 
awarded  a  contract  for  repairing  aaphalt  and  bltulithlc  pave- 
ments during  1913  to  the  WARREN  BRO.S.  CONTRACTING 
CO..  at  $39,890.  other  bidders  were:  F  S  &  A  D  Gore  c.jr- 
M/\'in"'«*A°i,¥n'''  ^V^''''  Asphalt  Paving  Co..  $42,953;  Michael 
Meehan.  $42,880.  The  contract  for  the  repairing  of  artificial 
?V^?Vn?"'1^','^,"*^  during  1913  was  awarded  to  JERE  J.  SUL- 
D  Y^Vr,'"''   ^^'^-    '°    l**^-    P"-"""   sqyd.      L.    K.    Rourke    la   Comr.    of 

J^UD.      V\  KS. 

*i,  'V?'?"*i*  City,  N.  J. — Bids  will  be  received  until  Feb.  13.  by 
the  City  Commissioners  for  approximately  12.880  sq.yd.  vitri- 
fied fire  clay  block,  creosoted  wood  block  or  asphalt  block 
pavement.  J.  B.  Thompson  is  Dir.  Dept.  of  Sts.  J.  W.  Hack- 
ney is  City   Engr. 

M»^*^'' w''fJ,''''J?'  ''•■."" — ^'5^„'^'"  t""  received  until  noon. 
Mar.  3  by  the  Department  of  Public  Works.  Bureau  of  High- 
ways, for  the  completion  of  the  iNortheast  Blvd.,  from  .Second 
bt.  to  Rhawn  St.  Approximate  quantities  of  the  principal 
Items  are  as  follows:  402.729  cu.yd.  grading.  445.700  sq.vd. 
bituminous  macadam  surfacing.  69.000  sq.vd.  waterbound  mac- 
adam surfacing.  59.000  sq.yd.  vitrified  brick  gutters  on  4-in 
concrete  foundation.  68.700  lin.ft.  8-in.  steel  protected  con- 
crete curb.  49.200  sq.yd.  concrete  sidewalks.  431.800  sq.yd.  top 
soil  and  grass  seeding,  together  with  all  incidental  work. 
M.  L.  Cooke  is  Dir. 

♦  Baltimore,  Md Bids  will   be   received   until   11  a.m..   Feb. 

19,  by  the  Board  of  Awards  for  paving  various  streets  under 
Contracts  Nos.  43,  45.  46.  47,  48,  49,  50  and  51.  The  approxi- 
mate quantities  of  the  principal  items  are  as  follows:  Vitri- 
fied block.  41,860  sq.yd.;  sheet  asphalt.  30.050  sq.vd.;  bitumin- 
?"s  concrete.  7750  sq.yd.;  granite  block.  12.100  sq.yd.  R. 
Keith  Compton  is  Chn.  J.  Myers  Hedian  is  Secy.  Noted  Jan.  2. 
,•7  *Kichmond,  Aa — Bids  will  be  received  until  noon.  Feb 
17,  by  the  Administrative  Board,  for  the  construction  of  ap- 
proximately 16,000  sq.yd.  of  paving  with  asphalt  blocks  on 
Broad  St..  from  Third  to  Jefferson  Sts.  Charles  E.  Boiling  is 
City   Engr.  " 

Charleston,  S.  C. — The  City  Council  is  asking  bids  for  ap- 
proximately 30.000  sq.yd.  paving  on  various  streets,  at  an 
estimated  cost  of  $100,000.     J.  H.  Dingle  is  City  Engr. 

Bartovr,  Fla. — Bids  will  be  received  until  noon.  Apr.  7.  bv 
the  Board  of  Commissioners  of  Polk  County,  for  the  construc- 
tion of  a  macadamized  road,  from  Eagle  Lake.  Polk  Countv 
northeast  to  Osceola  Countv  bv  way  of  Winter  Haven  Flor- 
ence Villa,    etc.      J.    A.   Johnson    is  Clk.    of   the   Bd. 

+  Bradentonn,  Fla. — "We  are  officially  advised  that  the 
Commissioner  of  Public  ^'orks  has  awarded  a  contract  to  the 
WEST  CONSTRUCTION  CO..  Chattanooga.  Tenn..  at  $1.69 
per  sq.yd  for  37.000  sq.yd.  of  asphaltic  concrete  paving  on 
various  streets.  The  contract  for  combined  curb  and  gutter 
was  awarded  to  SHIRLEY.  MATTESON  &  SHIRLEY.  Braden- 
town.  at  50c.  per  ft.  S.  Falkenbach  is  Res.  Engr.  Noted 
Jan.    16. 

+Clearwater,  Fla. — A  contract  has  been  awarded  by  the 
Town  Council  to  the  GEORGI.\  ENGINEERING  CO..  Augusta. 
Ga..  for  about  32.000  sq.yd.  vitrified  brick  paving  and  concrete 
curb  and  gutter.     R.  T.  Daniels  is  Town  Clk.     Noted  Jan.  16. 

Opellka,  Ala. — Bids  will  be  received  until  Mar.  3.  by  the 
Citv  Council,  for  about  40.000  sq.yd.  of  concrete  sidewalks. 
S.   S.  Palmer  is  City  Clk. 

+  Xew  Orleans,  La. — A  contract  has  been  awarded  bv  the 
Commissioners  of  the  Port  to  the  CRASSER  CONSTRUCTION 
CO..  at  $45,866.  for  paving  the  river  front  from  Thalia  to 
Nuns  St.  with  granite  blocks  on  a  concrete  foundation. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon.  Feb.  7. 
by  the  Director  of  Public  Service,  for  the  construction  of  con- 
crete sidewalks  in  Sidewalk  Dists.  Nos.  1.  2.  3  and  4  during 
1913.     V.  T.   Price  is   Dir.     M.  J.  Keefe  is  Clk. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Feb.  12. 
by  the  Director  of  Public  Service  to  grading,  draining,  curb- 
ing and  paving  with  brick  portions  of  33  streets  and  avenues: 
for  grading,  draining,  curbing  and  repaying  Carnegie  Ave.. 
S.  E.,   from   East  55th  to   East  S9th   St.,  with  brick,   creosoted 
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wood  block  or  sheet  asphalt;  and  for  grading,  draining,  curb- 
ing and  paving  Eagle  Ave.,  S.  E..  from  East  Fourth  to  East 
Ninth  St..  with  creosoted  wood  block,  dressed  block  Medina 
stone  or  granite  block.     W.  J.  Springborn  is  Dir.     \\  .  H.  Kirb> 

BidV  for  the  paving  of  Madonna  and  Armitage  Aves.  and 
East  34th  St..  were  rejected  as  excessive  by  the  Director  or 
Public   Service. 

L.akrwood.  Ohlo^Bids  will  be  received  until  noon,  Feb.  17. 
by  the  Director  of  Public  Service  for  grading,  draining,  curb- 
ing and  paving  with  brick,  the  following  streets:  Ethel  and 
Bdward  Sts..  Wayne,  Roycroft,  Bonnie  View  and  \^  inton  Aves. 
J.  W.   Chrisford    is    Dir. 

New  Concord.  Ohio — Bids  will  be  received  until  noon,  Feb. 
14.  bv  the  Village  Council  for  improving  Main  St.  by  grad- 
ing, draining,  curbing  and  paving  with  vitriHed  brick  block 
on  a  sand   cushion.      W.   G.   McKinney   is  Village  Clk. 

+Sprineflrld,  Ohio — .V  contract  has  been  awarded  by  the 
Board  of  Control  to  McHUGH  BROS.,  at  5f>314.  for  paving 
Jefferson  St..  from  Fountain  to  Wittenberg  Ave.,  with  Athens 
block.      Edward  Seggerson   is  City  Clk. 

AWarrrn.  Ohio — .\  contract  has  been  awarded  by  the 
Trustees  of  Xewton  Township  to  KENNEDY  &  W  ARREN.  at 
{11, $$1,   for   the   construction    of  the   Duck   Creek   F;oad. 

Soath  Bend.  Ind.— The  Board  of  Public  Works  has  received 
bids  as  follows  for  paving  East  Second  St.:  Rankert  &  Eggles- 
ton.  $40,816  for  asphalt:  Grace  Construction  &  Supply  Co..  *  ort 
Wayne.  Ind..  »44.53T.  for  Trinidad  lake  sheet  asphalt;  C.  H. 
Defrees.    South    Bend.    $42,582.    for    Metropolitan    briek. 

Monnt  ClFinenii.  Mich. — We  are  officially  advised  that  bids 
will  be  received  earlv  in  March  by  the  City  Council  for  about 
11,300  sq.yd.  pavement  on  six  different  streets.  The  estimated 
cost  is  J21.000.     John  W.  Irwin  Is  City  Engr.     Noted  Jan.  23. 

Gipncoe.  111. — The  Village  Board  has  unanimously  decided 
to  pave  about  six  miles  of  streets  at  an  estimated  cost  of 
$200,000. 

Lincoln.  III. — The  Board  of  Local  Improvements  has  de- 
cided to  pave  the  Public  Sq.  with  creosoted  wood  block  at  an 
estimated   cost    of   ?24.543. 

.\pi>irton.  Win. — The  City  Council  has  decided  to  pave 
Drew.    Franklin.    North   and   Union    Sts.,   during    1913. 

Lincoln.  Xeb. — Bids  have  been  received  by  the  City  Coun- 
cil for  about  45«<i  s(|.yd.  of  paving  on  G  St..  as  follows:  Abel 
&  Roberts,  $7.S«  per  sq.yd.;  Burke-Cochrane  Construction  Co.. 
$1.88  per  sq.vd.  for  sheet  asphalt;  for  paving  14th  St.,  from 
B  to  WaBhington,  with  asphaltic  concrete,  Abel  &  Roberts 
bid  $1.C9  per  sq.yd.,  and  the  Burke-Cochrane  Co.  $1.72.  Adna 
DoDsoii    is   City    Engr. 

Lrxlnston.  Mo. — Bids  will  be  received  until  8  p.m..  Mar.  3. 
by  the  City  Council,  for  grading  and  paving  with  vitrified 
brick  approximately  5474  sq.yd.  on  20th  St..  from  Maine  St. 
to  the  Missouri  Pacific  Ry.     Cleveland  Wright  is  City  Clk. 

GalTeMon.  Tex. — Bids  will   be  received  until   noon.   Feb.   13, 
by    the    Board    of    Citv    Commissioners    for    Improving    Ave 
from   14th   to   24th  Sts.      .\pproximate   quantltle 
27.615    sq.yd.     concrete     pavement.     8532     sq.yd. 
pavement.    2228    lln.ft.    concrete    culverts,    510(1 
coping.    1229    cu.yd.    extra    concrete    and    16S2 
bulkheads.      A.   T.    Dickey    is  City    Engr.  ,        ^ 

+A  contract  has  been  awarded  by  the  City  Commissioners 
to  R.  J.  VAl'TRIN,  at  $9812,  for  paving  the  south  side  of 
Broadway,  from  25th  to  27th  Sts.,  with  concrete  and  vitrified 
brick. 

+IIoaiiton,  Tex. — Contracts  have  been  awarded  by  the 
City  Council  to  the  EUREKA  CONSTRUCTION  CO.,  at  $1.79 
per  sq.yd.,  for  paving  Harrlsburg  Road,  from  Milby  St.  to  the 
eastern  city  limits,  and  Louisiana  St..  from  Capitol  to  Pease 
Ave*.,  with  Texaco  asphalt,  and  to  the  TE.XAS  BITULITHIC 
CO..  at  $2.43  a  sq.yd..  for  paving  Louisiana  St.,  from  Pease  to 
Berry  Aves.    with  bitullthlc.      Noted  Jan.   9. 

The  Council  has  decided  to  pave  portions  of  Washington. 
La  Branch  and  Burlington  Sts.,  and  has  authorized  the  Mayor 
to  advertise  for  l)i<lM.  H.  B.  Rice  Is  .Mayor.  I).  C.  Smith,  Jr., 
Is  City   .Secy. 

Corona.  Calif.— THE  JOHNSON-SHEA  CO..  Riverside.  Calif., 
was  awardi-d  the  contract  at  $20,957,  for  Improving  a  portion 
of  Washburn  Ct.  .__  __„     . 

The  same  company  was  awarded  a  contract  at  $26,768,  for 
Improving  sections  of  Fullerton.  Clark  and  Willard  Aves.  M. 
Tcrpennlng  Is  City  Clk. 


.-  required  are: 
vitrified  brick 
lin.ft.  concrete 
lln.ft.     concrete 


City 


+  InKlewood.   Calif. 


nil     to     M.     8 
1, 
A  v. 


—A  contract  has  been  awarded  by  the 
,  CUM.MI.N'GS,  1302  West  22d  St.,  Los 
for     Improving     East     Kelso     St.,     from 


^LrfM  Aasrlea.  Calif. — The  Board  of  Public  Works  has 
awarded  confracls  for  street  improvements  as  follows:  To 
OEOROK  H.  OSWALD,  at  $146,082,  for  paving  South  Main  St., 
from  3«lh  Plnre  to  Manchester  Ave.,  a  distance  of  3H  miles; 
to  the  FAIKf'HII.D-GILMoKE-WILTO.N'  CO.,  at  $4552,  for  Im- 
proving (Juliirv  St,  from  lloovir  to  Adams  St.,  to  T.  E. 
HHAFKIl.  nl  14242.  for  improving  Ave.  41  from  Midland  to 
Carlotta    Blvd.      Homer    Hamlin    Is  City   Engr. 

Redwood  City.  Calif. —  The  Supervisors  of  San  Mateo 
County  lontemplnte  spending  $1,200,000  for  the  construction 
of  150  miles  of  nsphnltum  and   macadam   roads. 

+f)aB  DIesn.  <'allf. —  A  eontracl  has  been  awarded  bv  the 
rilyC, until  to  JOll.S  KNflKHHETHON,  at  $26,994,  for  Improv- 
InK  D  St  ,  fr<im  2«th  to  30th  .Sis.     Allen  H.   Wright  Is  City  Clk. 

+<laB  FranrUro.  <'allf. —  A  rontrnet  has  been  awarded  by 
the  We.ignle  I'nrk  Co  to  the  FEDERAL  CONSTRUCTION  CO., 
Mnnadnork  Hldg  .  lit  $36,242.  for  nlmut  27.260  sq.yd.  of  asphalt 
paving  '•'  'he  Intersection  of  Ht,  Francis  Wood  and  Hlont  Blvd. 
neorge    I!    Sturgeon  Is    Kngr.-ln-Charge. 

Hawfvile.  Calif. —  Bids  will  be  recidved  until  5  p.m..  Feb. 
17.  bv  the  city  Council,  for  Improving  14lh  Ht.,  for  a  distance 
of  about  one. half  mile,  and  Rochester  Ave.  for  about  four 
blocks.  The  work  Includes  grading,  oll-mncadam  paving, 
concrotp  nirba  and  storm  drains 


IXDUSTRIAI,  WORKS 

+Boston.  Mass. — The  contract  for  a  factory  at  Jamaica 
Plain,  to  be  erected  on  Washington  St.,  for  Patrick  Meehan, 
has  been  awarded  to  MICH.-VEL  MEEHAN,  24  Oakdale  St. 
It  will  be  55x165  ft.,  brick,  two  stories,  to  cost  $36,000.  Saml, 
J.    Rantin,    1117    Columbus   Ave.,    is   Arch. 

Haverhill,  Mass Ernest  N.  Oilman  and  John  H.  Tilton,  of 

Krankle  &  Tilton,  have  purchased  a  site  on  Locust  St.,  and 
are  having  plans  drawn  for  an  eight-story  shoe  factory.  Six 
111   ft. 

Holyoke,  Mass. — Henry  Taylor,,  formerly  president  of  the 
New  York  &  New  England  Paper  Co.,  is  negotiating  for  a  site 
for  a  paper  mill  at   Holyoke. 

+Central  Falls,  R.  I. — The  Waybossett  Mfg.  Co.  has 
awarded  a  contract  for  building  a  one-story  fireproof  build- 
ing, SOxlSO  ft.,  to  the  FRANK  G.  ROWLEY  CO.,  Paw- 
tucket,   R.    I. 

South  Manchester,  Conn. — Plans  are  being  drawn  for  the 
proposed  addition  to  the  factory  of  the  J.  P.  Robertson  Co., 
on  Hilliard  St.;  building  will  be  30x140  ft.,  two  stories,  brick, 
mill  construction.  Walter  Kidde,  140  Cedar  St,,  New  Y'ork, 
is  Arch. 

Batnvia,  N.  V. — Plans  are  being  prepared  by  R.  North, 
Arch.,  Prudential  Bldg.,  Buffalo,  for  a  coid-storage  plant  to  be 
erected  in  Batavia  for  C.  H.  Teicher.  The  estimated  cost  is 
$50,000. 

Brooklyn,  N,  Y. — Plans  are  being  prepared  by  Dodge  & 
Morrison,  Archs.,  133  Front  St.,  New  Y'ork,  tor  a  five-story 
bakery,  130x80  ft.,  to  be  erected  for  Drake  Bros.  Co.,  1006 
Wallabout  Market,   Brooklyn.     The   estimated   cost  is   $125,000. 

Bids  will  be  received  until  2:30  p.m.,  Feb.  13,  by  the  De- 
partment of  Public  Charities,  foot  of  East  26th  St.,  Manhat- 
tan, for  the  construction  of  a  one-story  boiler  house  and 
laundry,  250x58  ft,  Frank  J.  Helmle,  190  Montague  St.,  is  the 
Arch. 

+Bufl'alo,  N.  Y, — The  American  Radiator  Co.  has  awarded 
a  contract  to  F.  S.  MATHEUSON,  Law  Exchange  Bldg.,  for 
the  construction  of  an  addition  to  its  "Bond"  plant,  on  Rano 
St.      The    estimated    cost   is    $45,000. 

Bids  are  being  received  by  Green  &  Wicks.  Archs.,  110 
Franklin  St..  for  the  construction  of  a  one-story  foundry, 
300x300  ft.,  for  the  Otis  Elevator  Co.,  281  Chicago  St.  Noted 
Nov.  21. 

Dover  Plains,  N.  Y. — The  Dutchess  County  Hydrate  Co.  has 
been  incorporated  to  take  over  the  plant  and  property  of  the 
Dutchess  County  Lime  Co.,  at  Dover  Plains.  It  is  the  inten- 
tion of  the  new  company  to  enlarge  the  old  lime-miinufactur- 
ing  plant  to  three  times  its  present  capacity  and  to  build  a 
new  hydrating  plant.  Richard  K.  Meade,  202  North  Calvert 
St.,  Baltimore,  Md.,  has  been  commissioned  to  prepare  plans 
for  the  improvements  and  to  act  as  Engr.-in-charge.  The 
officers  of  the  new  company  are:  Paul  M.  Pierson,  Scar- 
borough-on-Hudson,  Pres. ;  R.  N.  Soper,  111  Broadway,  New 
York,  N.  Y.,  Vice-Pres.  and  Gen.  Mgr. ;  H.  C.  Pierson,  New 
York,  N.  Y^.,  Secretary  and  Treasurer,  and  W.  C.  Smith,  Dover 
Plains,  Supt. 

Long  Island  City  (L.  1.).  N.  Y. — The  National  Casket  Co.. 
29  Ashland  Place,  has  purchased  property  in  Long  Island  City, 
and   will   erect   a   six-story  factory,    200x100    ft. 

New  York.  N.  V. — The  Steiber  Iron  Works,  Concord  Ave, 
and  St.  Mary's  St.,  Boro.  The  Bronx,  contemplates  the  erection 
of  a  two-story,  brick  and  stone  factory,  100x50  ft.,  at  Jackson 
Ave.   and   St.   Mary's    St. 

Waycroaa,  Go, — The  Standard  Oil  Co.  has  been  granted  a 
permit  for  improvements  and  additions  to  its  Waj'cross  plant. 
An  18,000-gal.   tank  will  be  built  and  the  warehouse  enlarged. 

Tampa,  Fla. — The  Tampa  Packing  Co.,  recently  organized, 
will  erect  a  plant,  costing  $25,000,  equipment  for  which  will 
cost  about   $10,000.      H.  T.    Lykes  is   Pres. 

Birmingham.  .\la. — Press  reports  state  that  the  Southern 
Structural  Steel  Co.,  San  Antonio,  Tex.,  is  considering  the 
establishment  of  a  plant  at  Birmingham  to  manufacture 
steel  jails  and   portable  cages.      The   estimated   cost   is  $50,000. 

New  Orleans.  La. — The  Mills  Preserving  Co.  has  purchased 
a  site  at  Poeyfarre  and  Constance  Sts.,  and  will  soon  begin 
the  erection  of  a  four-story  factory.  It  will  be  of  brick,  with 
composition  roof,  with  elevators,  boilers  and  other  modern 
equipment.     Keenan  &  Weiss  are   Archs. 

Knoxvilie,  Tenn. — The  Fulton  Co.,  manufacturer  of  thermo- 
sensltlve  devices,  has  purchased  a  site  of  seven  acres,  and  will 
build  a  foundry  and  office   building. 

Memnhia,  Tenn, — The  .\merlcan  Snuff  Co.  has  had  plans 
prepared  for  an  addition  to  Its  factorv  on  Keel  Ave.,  which 
will  double  Its  present  output.  The  building  will  be  of  con- 
crete, and  cost  $35,000. 

Klizabethtown,  Ky. — B.  H.  Alvey,  who  recently  secured 
a  patent  on  a  new  type  of  motor,  plans  to  erect  a  factory 
for  Its   manufacture. 

Akron,  Ohio — The  International  Harvester  Co.  has  an- 
nounced the  purchase  of  a  site  on  Hill  and  Center  Sts.,  Akron, 
on  which  a  five-story,  183xl9»-ft.  fiietory,  to  cost  $250,000, 
will  be  erected.  Part  of  the  auto  plant  recently  destroyed  will 
also    be    r.bullt. 

Cincinnati,  Ohio — The  Herancourt  Brewing  Co.,  Cincinnati, 
is   reported    to  be   preparing  to  enlarge   Its   bottling  works. 

Dn.vton,   OUIi.— The   Dayton    Paper    Lottie  Co.,   Dayton,   will 

erei  1    a    |)liiiil        II.    C.    Long   Is  Secy. 

Nhnron,  Ohio — The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Uy.  Co  Is  preparing  to  construct  a  roundhouse  ut 
Sharon.      Estimated    cost,    $150,000. 

I.aporte,  ind, — The  Groat  Western  Mfg.  fco.  Is  preparing 
plans  an<I  will  ask  for  bids  soon  for  the  erection  of  a  large 
Iwo-Htory   brick    manufacturing  building  on    Washington   St. 

+  Uetroit,  Mich. — Mlldner  &  Risen,  1018  llnmmond  Bldg., 
Detroit,  have  awarded  the  following  contracts  for  a  three- 
story  nnd  hosemenl  factory.  40x60  ft.,  for  W.  II.  Allen,  255 
Lafayette  Ave,,  Detroit:  Strucfurnl  Iron,  to  ALBERT  Rf>IIUH 
193   Cass    Ave,;    masonry,    to    LEONARD   8CHOLL  *   SONS     "    - 
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12th  Ave.;   carpentry,   to  M.   J.  HEIDE.  42  Bcrpsford  St..  all  of 

'  +Baxter.  O'DcU  &  Halplii.  1024  Hammond  BldR..  Detroit, 
have  awarded  the  contract  for  the  two-story  factory  addi- 
tion 40x128  ft.,  for  Kales.  Haskel  Co.,  445  Lafayette  Ave.,  to 
W    k  POCOCK,   241   25th   St..    Detroit,   at   J20.000. 

+Varney  &  Winter,  604  lOiiulty  BldK.,  Detroit,  have  award- 
ed the  following  contracts  for  the  throe-story  and  basement 
factory,  51x150  ft.,  for  J.  C.  Wilson  Co.,  15th  and  Warren 
Ave.,  Detroit;  Masonry,  to  F.  N.  COOPER,  301  Penobscot 
BldK.;  carpentry,  to  HARCUS  . 
heatlnK  and  plumbing,  to  JOS. 
Cost.    $40,000. 

+GeorKe  V.  Pottle,  70S  Detroit  Gas  Co.  Bldg..  Detroit,  has 
awarded  the  following  contracts  for  the  two-story  and  base- 
ment factory,  50x115  ft.,  for  the  White  Star  ReHnlng  Co.  R.  M. 
Connor  Secv..  Pleasant  Ave.,  Detroit:  Masonry  to  UANNAN  & 
LYNN  '2  Hannon  Mills  Bldg. ;  plumbing,  to  ROBERT  ADDY, 
1900    Fort   St.    West.      Cost.    $30,000. 

♦  Mildner  &  Eisen.  lOlS  Hammond  Rldg..  Detroit,  have 
awarded  the  following  contracts  for  the  Modern  Laundry  Co. 
F  W.  Enide.  Jr..  Mgr.,  llfio  .l,.fferson  Ave.  I':ast:  General  con- 
tract to  BRYANT  I'i  DETWll.ER,  510  Hammond  Bldg.,  De- 
troit: plumbing,  to  JOHNSON  it  LARSON,  12  Griswold  St.  Cost, 
$30,000. 

Port  Huron,  Mich. — Smith,  Hlnchman  &  Grylls,  Archs., 
Washington  Arcade  Bldg.,  Detroit,  will  receive  bids  soon  for 
the  erection  of  a  brick  and  steel  factory  for  C.  E.  Mueller  & 
Co. 

+ChlcaKa>  I'l. — The  contract  has  been  awarded  to  M.  B'. 
POWERS,  30  North  La  Salle  St.,  Chicago,  for  constructing  a 
factory  for  F.  E.  Lammert.  The  structure  will  be  two  stories, 
lOOxll'2    ft. 

Cedar  Foils,  Iowa — The  Waterloo  &  Cedar  Falls  Union  Mill 
Co.  Is  having  plans  prepared  for  the  construction  of  a  new 
mill.     The  estimated  cost  of  the  structure  is  $100,000. 

Davenport.  Ijwa— The  Purity  Oats  Co.,  recently  organized, 
will   expend  about   $150,000   for   new  buildings   and  equipment. 
MInneapollM.    Minn. — The    Washburn-Crosby     Co.     will     ex- 
pend   about    $300,000    for    the    construction    of    additions    to    its 
plant. 

Brovrnnood,    Tex. — Walker    Smith    will    build    a    new    cold- 
storage   plant   to   replace   the   one   recently   destroyed   by   lire. 
Coleman.   Tex. — The    Coleman    Vitrified    Brick    Co.    plans    to 
enlarge  and  improve  its  plant.     It  will   have  a  daily  capacity 
of  about  60.000   bricks. 

KoHMe.  Tex. — The  Farmers  Cotton  Oil  Co.  will  erect  a  cot- 
ton seed  oil  mill.  W.  C.  Blaylock,  L.  F.  Gibbs  and  J.  B. 
Brothers  are  interested. 

Hatch,  N.  M. — I..  Clapp  will  build  a  new  flour  mill  to  re- 
place  the  one  recently  destroyed   by  fire. 

Pha?nlx;  Ariz. — The  Mesa  Cotton  Growers'  Assoc,  Phoenix, 
will  construct  large  additions  to  its  ginning  plant,  and  will 
add   a   cotton   seed   oil    plant. 

Everett.  AVash. — The  Light  Granite  Co.,  Everett,  has  ac- 
quired a  site  on  41st  St..  and  will  equip  plant  to  cut  granite, 
at  a  cost  if  about   $20,000.      R.   H.  McKee  is   interested. 

Taeoma.  Wash.— The  St.  Louis  Label  Works.  St.  Louis,  Mo. 
will  establish  a  factory  at  Taeoma.  for  the  manufacture  ot 
boxes,   cartons   and   labels. 

\lbanv.  Ore.— The  Corvallis  &  Eastern  Ry.  Co.  plans  to 
Improve  and  enlarge  Its  shops  at  Albany,  and  to  install  aaai- 
tlonal  equipment. 

Baker.  Ore. — The  Baker  White  Pine  Lumber  Co.  will  build 
a   large   sawmill  and    planing   mill   at  Baker. 

Kento.  Ore,— The  Pacific  Fixture  &  Cabinet  Co.  will  build 
a  plant  at  Kenton  for  the  manufacture  ot  bar  fixtures.  The 
estimated   cost   is  $75,000.     William  Okker  is   Vice-Pres. 

Medford.  Ore.— The  lola  Portland  Cement  Co.,  lola,  Kan^ 
contemplates  the  erection  of  a  large  cement  plant  in  Rogue 
River  Valley,    near   Medford,   Ore. 

Longlieaoh.   Calif.— The   American    Potash   Co..    a   consolida- 
tion   of  the   Pacific   Kelp   Co.,    -"-' 
plans    to    construct 
products. 

<ian  DIeBo,  Call*.— The  San  Diego  Ice  &  Cold  Storage  Co. 
plans  to  make  extensive  improvements  to  its  plant  on  j!.igntn 


.1.   ^^.,   and    the   Coronado  Chemical   Co.. 
plant     for     the     manufacture     of     kelp 


St- 

San  Diego,  Calif.— The  Producers'  Mutual  Dairy  Assn.,  San 
Diego,  is  having  plans  prepared  for  the  construction  of  a 
three-story  ice  plant,  50x100  ft.,  of  steel  and  concrete.  Ku- 
gee    M.    Hoffman   is   the  Arch. 

Stockton,    Calif The    Holt    Mfg.    Co.,    San    Leandro     Calif^ 

plans  to  construct  a  foundry,  at  Stockton,  which  will  increase 
Its  present  capacity. 

FBDBR.VL    GOVERNMEXT    WORK 

Post  Office — Biddeford,  Maine — Bids  were  received  as  fol- 
lows, on  Jan.  30.  by  Oscar  Wenderoth.  Superv.  Arch.,  treasur.v 
Dept..  Washington,  D.  C.  for  the  construction  of  a  post-omce 
at  Biddeford;  (a)  Limestone:  (b)  sandstone;  Conners  Bros. 
Co..  Lowell.  Mass.,  (a)  $68,567:  (b)  $71,567:  Interurban  General 
Construction  Co..  New  York.  N.  Y..  fa)  $72,000.  (o)  « '3.700 
F.  W.  Cunningham  &  Sons.  Portland.  Maine,  (a)  SJ3.3S7  (b) 
$78,647;  C.  M.  Leach.  Boston.  Mass..  (a)  $73,983.  (b)  $74,983; 
Woodbury  &  Leighton,  Boston.  Mass.,  (a)  $74,426;  Mahoney 
Construction  Co..  Portland,  Maine,  (a)  $76,784,  (b)  $78,584: 
King  Lumber  Co.,  Charlotte,  Va.,    (a)    $77,800,    (b)   $79,000. 

Rochester,  N.  H. — Bids  were  received  as  follows,  on  Jan. 
29.  bv  Oscar  Wenderoth,  Superv.  Arch..  Treasury,  Washing- 
ton, D.  C.  for  the  construction  of  a  post-office  at  Rochester, 
N.  H.:  (a)  Limestone;  (b)  Sandstone;  Interurban  General 
Construction  Co.,  New  York,  N.  Y..  fa)  $66,827.  (b)  $68  077; 
W.  H.  Fissell  &  Co.,  New  York  N.  Y..  (a)  $73,279;  (b)  $73,- 
279:  Westchester  Engineering  Co.,  New  Y'ork,  N.  Y.,  (a)  $71,- 
085,  (b)  $74,085;  C.  M.  Leach,  Boston,  Mass..  (a)  $69,983.  (b) 
$71,000:  Woodbury  &  Leighton,  Boston.  Mass.,  (a)  $69,8(0. 
Noted  Dec.  5. 


+  HenilNtonrM — Boston,  Ma*s. — The  contract  has  been 
awarded    to   the    LKE    MARBLE   CO.,    Lee.    Mass.,    by   the    U.    8. 

rovi'rnmint  for  20,000  headstoneH  for  soldiers'  graves,  at 
2.60  each. 

Elevators— New  York,  N.  Y.  —  Bids  wi-re  received  as  fol- 
lows, Jan.  25,  bv  Oscar  Wenderoth,  Huperv.  Arch.,  Tn^asury 
Dept.,  Washington,  D.  C,  for  Installing  three  electric  passen- 
ger elevators  In  the  Bargi-  Olllce,  New  York;  Otis  Kl.-vutor 
Co.,  New  York,  $12.'J32:  Kai-stiiiT  *  Ileeht,  Chicago.  111..  lU.TUO; 
A.  B.  See  Electric  Elevator  Co.,  New  York,  114,526;  Wheeler- 
McDowell  Elevator  Co.,  New  York,  $16,770;  A.  Kleckhefer 
Elevator  Co.,  Milwaukee,   Wis.,  $18,143. 

Post  Oflloe — Bristol.  Penn. — Bids  will  be  received  until  3 
p.m.,  Feb.  26,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  complete  (In- 
cluding m(!chanlcal  equipment  and  approaches)  of  the  U.  8. 
post  oHlce  at   Bristol. 

Loek  Gates — Pittsburgh.  Penn. — Bids  will  be  received  until 
noon.  Feb.  28,  by  I.,leut.-Col.  Francis  R.  Shunk,  Corps  Engrs., 
U.  S,  A.,  Pittsburgh,  for  furnishing  and  erecting  four  steel 
lock  gates  and  furnishing  and  delivering  four  gate  recess 
covers  and  four  gate  engine  pit  covers  for  Dams  Nos.  7  and  9, 
Ohio  River. 

DredglnK — Wilmington,  Del. — Bids  will  be  received  until 
11  a.m.,  Feb.  21,  by  MaJ.  R.  R.  Raymond,  Corps  Engrs.,  U.  .S.  A., 
Wilmington,   for  dredging   the   entrance   to  Salem   River,   N.   J. 

Drediclnic — Wilmington,  Del.  —  Bids  will  be  received  until 
11  a.m.,  Feb.  24.  by  Maj.  R.  R.  Raymond,  Corps  Engrs.,  U.  S.  A.. 
Wilmington,  for  dredging  Cohansey  River,  N  J. 

•  Removal  of  Wreck — Norfolk.  Va. — Bids  will  be  received 
until  noon,  Feb.  28,  bv  Lieut. -Col.  E.  Eveleth  Wilson.  Corps 
Engrs..  U.  S.  A.,  Norfolk,  for  the  removal  of  the  steel  whab;- 
back    wreck   "Bangor,"   sunk   in   Hampton   Roads. 

-^Removine  Wreck — Norfolk,  Va. — Bids  were  received  as 
follows,  Jan.  28,  by  Lieut. -Col.  E.  Eveleth  Winslow,  Corps 
Engrs.,  U.  S.  A.,  Norfolk,  for  the  removal  of  the  Iron  barge 
"Florida,"  sunk  in  Hampton  Roads,  Va. ;  (a)  for  removing 
according  to  specifications— bodily;  (b)  for  blowing  up  with 
dynamite  and  removing  pieces,  informal — not  according  to 
specifications:  F.  Stand  Ximinez.  City  Dock,  care  of  T.  W . 
Trautwein,  Annapolis,  Md.,  (a)  $18,860;  Baxter  Wrecking  Co.. 
308  West  St.,  New  York,  (a)  $37,500;  Merrltt  &  Chapman  Der- 
rick &  Wrecking  Co.;  17  Battery  Place,  New  York,  (a) 
$31,750;  Engene  Boehm,  Island  House,  Atlantic  City,  N.  J., 
(b)    $14,822;   Johnston  &  Virden,   Lewes,   Del.,    (b)    $13, 76b. 

'#+Dredslng — Norfolk,  Va. — Bids  were  received  Jan.  20.  by 
Lieut. -Col.  E.  Eveleth  Winslow,  Corps  Engrs.,  U.  S.  A.,  Nor- 
folk, for  dredging  in  the  James  River,  Va.  The  contract  has 
been  awarded  to  the  MARYLAND  DREDGING  &  CON- 
TRACTING CO.,  Fidelity  Bldg.,  Baltimore,  Md.,  at  about 
$20,000. 

Elklns,  W.  Va. — Bids  were  received  as  follows,  Jan.  28, 
bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton D.  C.  for  the  construction  of  a  post-offlce  building  at 
Elkins,  W.  Va.;  (a)  Sandstone;  (b)  limestone:  Interurban 
General  Construction  Co..  New  York,  (a)  $73,664;  (b)  $76,110; 
Wells  Construction  Co.,  Philadelphia,  Penn.,  (a)  $74,000;  (b) 
$77,000:  Volnev  E.  Taylor,  Huntington.  W.  Va.,  (a)  $74,893; 
(b)  $75,893;  James  Devault,  Canton,  Ohio,  (a)  $r6,737;  (b) 
$78,900;  Westchester  Engineering  Co..  New  York,  (a)  $77,157; 
(b)  $80,757;  Wise  Granite  Co.,  Richmond,  Va.,  (a)  $79,800; 
(b)  $84,000;  Rogers  &  Kaiser,  Chicago.  111.,  (a)  $80,788;  (b) 
$84,900;  Daniel  T.  McCarthy,  Philadelphia,  (a)  $81,560:  (b) 
$83,560;  J.  E.  &  A.  L.  Pennock,  Philadelphia,  (a)  $81,600;  (b) 
$84,700;  W.  H.  Fisell  &  Co.,  New  York,  (a)  $86,300;  (b)  $96,300; 
OUn  Gerlach,  Frostburg,  Md..   (a)   $96,860.      Noted  Dec.  26. 

Dredging — Charleston.  S.  C. — Bids  will  be  received  by 
Maj.  G.  P.  Howell,  Corps  Engrs..  U.  S.  A.,  until  Feb.  26,  for 
dredging  Sampit   bar   and   river,   Winyah   Bay. 

Post  Office — Ccdartown.  Ga. — Bids  were  received  as  fol- 
lows on  Jan.  31,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treas- 
ury Dept..  Washington,  D.  C.  for  the  construction  of  a  post 
office  at  Cedartown:  Daniel  T.  McCarthy.  Philadelphia,  $44.- 
500;  James  Devault,  Canton.  Ohio.  $45,327;  King  Lumber  Co.. 
Charlottesville,  Va..  $45,500:  Newport  Contracting  &  Engi- 
neering Co..  Newport  News.  Va..  $47,076;  Mississippi  Valley 
Construction  Co.,  $47,480;  Algernon  Blair,  Montgomery,  Ala., 
$47,525:  George  Becking,  Chattanooga,  Tenn.,  $49,100;  James 
F.   Dupree  &   Son.    Rome,   Ga.,    $63,550. 

Jetty  Work — Jacksonville,  Fla. — Bids  were  received  as 
follows.  Jan.  23.  bv  Capt.  J.  R.  Slattery.  Corps  Engrs..  U.  S.  A., 
Jacksonville,  for  furnishing  the  material  and  raising  the 
iettv  at  the  entrance  to  St.  Johns  River.  Fla.,  requiring  about 
36  000  tons  of  stone:  R.  S.  Sales,  Savannah,  Ga.,  $3.41  per 
ton:  R.  G.  Ross,  Jacksonville,  $2.87;  Johnston  &  Virden. 
Lewes,    Del..    $3.65. 

Post  Office — New  Orleans.  La. — Bids  will  be  received  un- 
til 3  p  m  Mar.  13,  by  Oscar  'Wenderoth,  Superv.  Arch.,  Treas- 
ury Dept..  Washington,  D.  C.  for  the  interior  finish  of  the 
r.'S.   post   office   and  court   house   at   New   Orleans. 

Post  Office— Bellefontaine.  Ohio— Bids  were  recelve_d  as 
follows  on  Jan.  30.  by  the  Superv.  Arch..  Treasury  Dept., 
Washington  D.  C.  for  the  construction  of  a  post-office  build- 
ing at  Bellefontaine:  (a)  Limestone;  (b)  Sandstone;  James 
Default  Can?on.  Ohio:  (a)  .$64,250.  (b)  $76,300;  George  W 
Stiles  Construction  Co..  Chicago,  (a)  »".650  <b)  $67  000, 
King  Lumber  Co..  Charlottesville  Va.,  (a)  |64,400,  (b)  $68,- 
000;    W.    H.    Fissell    &    Co.. .  New    York,    (a)    $«(jO00,    (b)    $i 


65.500:  Rogers  &" Kaiser.  Chicago.  111.,  (a)  $63,446  (b)  $65 - 
387-  Charles  McCaul  Co.,  Philadelphia,  Penn.,  (a)  $66,520, 
(b)  $69  239-  Central  Construction  Co.,  Louisville,  Ky.,  (a) 
$65,898,  '(b)    $66,500.     Noted  Dec.  26. 

Ohio — Oscar     'Wenderoth,     Superv. 


Arch 


+Post      Offl 


Note 
-Lorain. 


-ch  Treasury  Dept..  Washington.  D.  C.  has  awarded  the 
ntract  for  the  construction  of  a  post  office  at  Lorain,  to 
HENRY    Puiixsutawney,   Penn..  at   $91,000.     Noted  Dec.   26. 


E.  HENRY,   Punxsutawney, 
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Post  Office — TVaukesha.  Wis. — Bids  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch..  Treas.  Dept..  Washington, 
D.  C.  until  3  p.m..  Mar.  15.  for  the  construction,  including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduit  and 
wiring,  interior  lighting  fixtures  and  approaches  of  the  U.  S. 
post  office  at  Wauliesha. 

Pout  Office — Denlson,  Iowa — Bids  will  be  received  by  Oscar 
Wenderoth,  Superv.  Arch.,  Treas.  Dept.,  Washington,  D.  C 
until  3  p.m.,  ilar.  17,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits  and  wiring, 
interior  lighting  fixtures  and  approaches  of  the  U.  S.  post 
office    at    Denison. 

Pout  Office — Brookings,  S.  D. — Bids  will  be  received  by 
Oscar  Wenderoth,  Superv.  Arch.,  Treas.  Dept.,  Washington, 
D.  C,  until  3  p.m..  Mar.  14,  for  the  construction,  including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  interior  lighting  fixtures  and  approaches  of  the 
U.  S.  post  office   at  Brookings. 

■kStrrl  Barbell — Kansas  City.  Mo. — Bids  will  be  received 
until  noon.  Feb.  27.  by  Maj.  Herbert  Deakyne.  Corps  Engrs., 
U.  S.  A.,  Kansas  City,  for  constructing  and  delivering  16 
steel    barges. 

Pout  Office — Springfield,  Mo. — Bids  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept.,  Washington, 
D.  C.  until  3  p.m..  Mar.  13.  for  the  construction,  including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduit  and 
wiring.  Interior  lighting  fixtures  and  approaches  of  the  U.  S. 
post  office  and  court  house  at  Springfield. 

+PoM  Office — Paris.  Tex. — Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept.,  Washington.  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post  office  at  Paris,  to  the 
NEWPORT  CONTRACTING  AND  ENGINEERING  CO..  New- 
port  News,   Va.,   at    $94,645.      Noted   Dec.   5. 

+Canal — Denver.  Colo. — A  contract  has  been  awarded  by  the 
Secretary  of  the  Interior,  Washington.  D.  C  to  JOHN  PALM- 
GREN,  for  Schedule  2.  West  Canal  extension.  Uncompahgre 
Valley  Irrigation  Project,  Colo.,  at  $11,390.  The  work  in- 
volves the  excavation  of  7600  cu.yd.  of  material,  800  ft.,  of 
tunnel  and   10,000   ft.   of  timbering. 

+TraniiiiiliiHlon  Line — Phoenix,  Ariz. — A  contract  has  been 
awarded  bv  the  Secretary  of  the  Interior,  Washington.  D.  C, 
to  the  CHIC.-\GO  STEEL  PRODUCTS  CO.,  Chicago.  111.,  for 
furnishing  steel  tower  tops  and  structural  materials  for  the 
reconstruction  of  the  Roosevelt-Mesa  transmission  line.  Salt 
River  Irrigation  Project,  Ariz.,  at  a  cost  of  $22,569.  The 
change  Is  made  to  give  increased  efficiency  to  the  service, 
the  new  line  to  be  constructed  on  the  suspension  plan.  Con- 
tracts have  also  been  awarded  for  the  line  material  necessary 
to  eff'Ot  the  change.  Items  1,  2.  3  and  4,  for  insulators  and 
suspension  clamps  have  been  awarded  to  PIERSON.  REED- 
ING &  CO..  of  San  Francisco,  at  $10,160  and  to  JOHN  A. 
ROEBLING'S  SON.S  CO.,  San  Francisco,  for  items  5,  7,  10.  13, 
14  and  16,  covering  guy  clamps,  thimbles,  connectors,  tele- 
graph wires,  steel  ground  wire  and  guy  wire  at  $7206. 

+BalldlnKK — San  Francisco,  Calif.  —  Oscar  Wenderoth, 
Supperv.  Arch.,  Treasury  Dept.,  ^\'ashington,  D.  C,  has 
awarded  the  contract  for  the  construction  of  the  sub-treas- 
ury. San  Francisco,  to  GRANT  FEE,  San  Francisco,  at  $384,- 
300.      Noted    Jan.    9. 

L>ambcr — Panama — Bids  were  received,  Jan.  27.  by  Maj.  P.  C, 
Boggs,  Corps  Engrs.,  U.  S.  A.,  Gen.  Pur.  Officer.  Isthmian  Canal 
Comn.,  Washington,  D.  C,  for  2,106,000  ft.  B.M.  of  long-leaf 
yellow  pine  or  Douglas  fir:  Chicago  Lumber  &  Coal  Co.,  St. 
Louis,  Mo..  $60,325:  G.  Ellas  &  Co.,  Buffalo,  N.  Y.,  $65,923: 
Great  Southern  Lumber  Co.,  Bogaloosa,  La.,  $62,152:  Gress 
Mfg.  Co..  New  York.  $73,904:  W.  R.  Grace  &  Co.,  San  Francisco, 
Calif.,  $56,641  (Balboa  delivery,  Douglas  flr) :  Long-Bell  Lum- 
ber Co..  Kansas  City.  Mo.,  $63,935:  Rainwater  Lumber  Co., 
New  Orleans.  La.,  $60,491;  D.  L.  Gillespie  &  Co.,  Pittsburgh, 
Penn.,   $59,503. 

Stmctnral  Steel — Panama — Bids  will  soon  be  asked  by  the 
Isthmian  Canal  Commission.  Washington,  D.  C,  for  furnish- 
ing structural  steel  for  shed  Pier  No.  17.  Maj.  F.  C.  Boggs, 
Corps  Engrs.,  U.  S.  A.,  Washington,  Is  Gen.  Pur.  Officer. 

'ADalkhead — Porto  Rico — Bids  will  be  received  until  11  a.m.. 
Mar.  IS,  at  the  office  of  the  San  Juan  Harbor  Board,  San  Juan, 
P.  R.,  for  the  construction  of  2750  Iln.ft.  of  concrete  bulkhead 
with  backfilling  and  paving,  or  as  much  thereof  as  mav  be 
done  for  the  sum  of  $375,000  U.  S.  currency.  John  A.  Wilson 
la   Chn. 

MINCELL.WEOUS 

*llork  Kxravatlnn — BoHton.  Mass. — Bids  will  be  received 
until  noon.  Feb.  15.  by  Col.  Frederic  V.  Abbot.  Corps  Engrs., 
U.  a.  A.,  Boaton.  for  rock  excavation  In  Beverly  Harbor. 

Fire  Apparatna — Quincy,  Mass. — The  city  Is  considering  the 
purrhnii.-  of  II  new  automobile  chemical  and  hose  truck.  E.  R, 
Stowe   In   Mayor. 

'.:il.ivl;i.     N.     Y. — Contracts     have     been 
■  'I    Jan.    17,   at   the   Hotel    Rlch- 
;  '■Hloners,      for      approxlmati-ly 

1  •  1    exravutlon    In    Tonawanda- 

'  '.f  Oeneaee  and  Orleans:     Con- 

'  '■    •'■    '■■     "     ^    ':     S.   M<  \VII,LTAMS.   .Sieger   Hldg., 

'  ConlritrlB    A    and     I),    to    the    WESTERN    SKVf 

ts    CO      165    Broadway,    N>-w    York.      Total    costs, 
>  V.   Weir  In   Enicr  .   Elba,  N.   Y. 

Nabnar — Buffalo.  N.  Y. — The  lowest  bid  submitted  to  the 
rliy  for  ronstrurtlng  a  ■ubwiiy  under  the  trarks  of  the  Erie 
nn.  wits  that  of  the  John  R.  Johnson  Construction  Co.  at 
$60,646.  for  rclnforrcd  concrete,  and  $60,867  for  stone  Bids 
were  opened  Jan.  24,  by  Maurice  B.  Patch,  Chn.  Grade  Cross- 
ing Comn. 

♦Ore  noek— Ruffalo,  N.  Y  — Th«>  T,ehlgh  Vnll.y  R  R  Co.  has 
awarded  the  rontrart  to  the  ORKAT  LAKES  nRF.nOE  A 
f.r.fK  CO.  Flnffnlo,  for  building  ii  m-.d.rn  or.  dork  6nn  ft  In 
lentclh   on    the    Blackwell   Canal   at    the   company's   "Tift    Farm 


•f  <  bnnnel      U'l 


Terminals":  approximate  cost,  $10,000.  The  new  dock,  which 
replaces  the  old  wooden  dock,  is  to  be  completed  by  the 
opening  of  navigation.  The  same  company  has  also  received 
the  contract  for  dredging  Biackwell  Canal  approach  to  the 
proposed   new    ore   docks,   at  about   $25,000. 

Fire  Protection  AVork — New  York,  N.  T. — Bids  will  be  re- 
ceived until  4  p.m.,  Feb.  10.  by  C.  B.  J.  Snyder.  Supt.  School 
Bldgs.,  Dept.  of  Education,  Park  Ave.  and  59th  St.,  Boro.  Man- 
hattan, for  fire-protection  work,  etc.,  at  Public  Schools,  14,  67 
and   Girls'   High   School,    Boro.   Brooklyn. 

Fire  Hose — New  York,  N.  Y. — Bids  will  be  received  by 
Joseph  Johnson,  Fire  Comr..  until  10:30  a.m..  Feb.  10,  for  fur- 
nishing and  delivering  65.000  ft.  2Mi-in.  circular  solid-woven 
multiple-cotton    rubber-lined   fire   hose. 

GrandHtnnd,  Building — Syracuse,  N.  Y. — The  Syracuse  State 
Fair  Commission  is  planning  the.  erection  of  a  new  grandstand 
and  poultry  building,  estimated   to   cost   $600,000. 

Docks — Trenton.  N.  J. — The  American  Bridge  Co.,  it  is  re- 
ported, is  planning  to  construct  large  docks  and  make  water- 
front improvements  at  its  plant  here.  Brown  &  Tobish, 
Trenton,  are  Consult.  Engrs. 

Freieht  Piers — Baltimore,  Md. — The  Northern  Central  Ry., 
it  is  reported,  will  construct  two  freight  piers  of  concrete 
and  galvanized  iron.  J.  H.  Nichol,  Williamsport,  Penn.,  is 
Prin.   Asst.   Engr. 

Docks — Port  St.  Joe,  Fla. — The  Apalachicola  Northern 
R.R.  Co.  -wiU  construct  extensions  to  its  docks  at  Port  St. 
Joe.     L.   H.   Dimmitt  is  Gen.  Mgr. 

Seawall — Bay  St.  Louis.  Miss. — Bids  will  be  received  by 
Jos.  F.  Cazeneuve.  Chmn.  Bond  Comn.,  until  Feb.  25,  for  con- 
structing a  concrete  seawall,  approximately  1500  ft.  Noted 
Dec.  26. 

Levee  Enlargement — Greenville.  Miss. — Bids  will  be  re- 
ceived until  noon.  Feb.  10.  by  theBoard  of  Mississippi  Levee 
Commissioners,  Greenville,  for  about  370.000  cu.yd.  of  levee 
enlargement,  near  Bolivar,  on  Catfish  Point,  Bolivar  County. 
W.   J.    Shackelford    is    Ch.    Engr. 

Drainage — Alexandria,  La. — The  citizens  of  Horseshoe 
Drainage  District  have  voted  to  issue  $12,500  of  bonds  to 
construct  a  system  of  drainage  to  improve  the  drainage  of 
the  open  fields  in  that  section. 

Drainage — Gilliam,  La.  —  Contracts  will  probably  be 
awarded  in  the  spring  for  work  in  North  Caddo  Drainage 
District.       Estimated     cost,     $10,000. 

+Dralnage — New  Orleans.  La. — The  Realty  Realization 
Co.,  People's  Gas  Bldg.,  Chicago.  111.,  has  awarded  the  con- 
tract to  the  SOUTHERN  DREDGING  CO.,  Mobile,  Ala.,  for 
draining  45,000  acres  of  marsh  land  in  St.  Bernard  Parish. 
The  John  A.  Kruse  Engineering  Co..  New  Orleans  and  Chi- 
cago.  111.,   is   in   charge    of   the   engineering   work. 

+\Vharf — New  Orleans,  La. — Bids  were  received  Jan.  22 
by  the  Board  of  Commissioners  of  the  Port  of  New  Orleans 
for  the  construction  of  the  Pauline  St.  wharf.  The  con- 
tract has  been  awarded  to  JAMES  GEARY,  New  Orleans,  at 
$66,207. 

Kmbankment — Louisville.  Ky. — The  Board  of  Public 
Works  is  considering  raising  an  embankment  around  the 
northeastern  part  of  the  city  as  a  means  of  protecting  that 
section  from  the  overflow  of  the  Ohio  River.  D.  R.  Lyman  Is 
City  Engr. 

Creek  AVork — Morganfield,  Ky. — A  petition  has  been  filed 
at  Morganfield,  providing  for  the  improvement  of  Highland 
Creek,  whereby  it  will  be  converted  into  a  public  ditch, 
draining  a  large  section  of  land.  Drurj'  &  Drury,  Morgan- 
field,  Attys,  represent  the  property  owners  interested. 
Union,  Henderson  and  Webster  Counties  will  share  the  cost 
of  the  work.  Viewers  have  been  appointed  and  action  on 
the    project    will    be    taken    shortly. 

Dike — Newport.  Ky. — The  Newport  Dike  Commission  has 
been  organized  for  the  purpose  of  building  a  dike  to  protect 
the  river-front  from  floods  of  the  Ohio  River.  W.  N. 
Andrews,  of  the  Business  Men's  Club,  is  Chn.  City  officials 
are  Interested,  and  the  aid  of  the  state  and  Federal  gov- 
ernments will  be  sought.  The  estimated  cost  of  the  wo£k  Is 
$500,000. 

Ditch — Deshler.  Ohio — Bids  will  be  received  until  10  a.m., 
Feb.  12.  at  the  Town  Hall,  Deshler,  for  constructing  the  J. 
W.  Butler  joint  ditch.  In  Hancock.  Henry  and  Wood  Counties. 
The  John  Learn  branch,  Hancock  County,  is  50.171  ft.  long. 
Including  70.200  cu.yd.;  the  Yellow  Creek  Branch,  Putnam 
County,  Is  50.700  ft.  long.  51.054  cu.vd.;  the  Brush  Creek 
branch,  In  Henry  County.  Is  32,300  ft.  long,  42,393  cu.vd.:  the 
outlet  known  as  "Ditch  12  and  the  Jackson  Cutoff,"  Wood 
County,  Is  55.223  ft.  long  and  contains  168.565  cu.yd.  The 
three  branches  will  be  team  work  and  the  outlet,  dredge 
work,  with  12  to  20  ft.  bottom.  The  county  surveyor  will 
have  charge  of  the  work  In  his  own  county.  Elmer  Hllty  Is 
Rurv,  Hancock  County,  Flndlay,  Ohio;  F.  A.  Daum  Is  ,Surv. 
Henry  County,  Napoleon,  Ohio,  and  E.  F.  Metzger  Is  Surveyor 
Wood  County,    Bowling   Green,   Ohio. 

DItcb — Fowler,  Ind. — The  Commissioners  of  Benton  County 
have  ordered  plans  and  specification  on  which  bids  will  be 
received  about  Feb.  15.  for  the  construction  of  the  Yeager 
ditch    In   Richland    Township. 

Kmbankment — Indianapolis,  Ind. — Bids  will  be  received 
until  10  a.m..  Feb.  14,  by  thi'  Board  of  Park  Commlsslom^rs, 
for  the  construction  of  a  boulevard  embankment  along  the 
west  bank  of  Fall  Creek,  from  30th  St.  to  the  Fair  Grounds. 
Henry  Jamison   Is   Pres. 

Ditch — Seymour.  Ind. — nids  will  be  received  until  2  p.m.. 
Feb.  7,  by  the  Superintendent  of  Construction  of  Jackson 
County,  for  the  construction  of  the  Richards  and  Ball  Ditch. 
Samuil  Carr  Is  Supt.,  Mi'dorn,   Ind. 

nitch  Work — Bement,  III.— Bids  will  be  received  until 
Feb.  8  by  the  commissioners  of  Willow  Branch  Drainage  Dlst. 
No.  4  Piatt  County,  for  cleaning  out  main  ditch  of  the  dis- 
trict nhoiit  43.394  ni  yd.  excavation:  and  for  constructing  a 
main  ditch  of  about  43.348  cu.yd.  W.  J.  Day.  Bement.  Ill  .  Is 
Engr. 


Fi'hniary  G,  IdV.l 
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-y^DroilKliiK — Chlcai?o,  111. — Bids  for  dredKlnff  the  east  and 
w<'st  arms  of  the  south  fork  of  the  south  branch  of  the  C.M- 
caKo  Hlver.  In  the  city  of  Chlcapo.  are  asked  bv  the  Sani- 
tary District  of  ChicaBO.  The  work  includes  the  "dredRlng  or 
excavation  of  approximately  130,(100  cu.yd.  scow  measurement, 
of   matei-ial. 

I..rvceH — Jerseyvllle.  111. — Improvements  to  cost  $54,000 
have  been  ordered  made  in  Nutwood  Levees  and  Drainaffo 
District.  Levees  will  be  raised  and  el^ht  miles  of  ditches 
will   bi^  cleaned. 

i'nvillon — Peoria,  111. — Bids  have  been  received  as  follows 
by  the  Park  Board  for  construetine:  a  pavilion  at  South  Park: 
R.  Ihen,  $21,760;  W.  G.  Wall  &  Son,  $21,S52;  John  Voss, 
$22,400. 

PlerM  anil  Walls — Milwaukee,  Wis. — The  city  will  con- 
struct piers  to  cost  $44,000  to  protect  south  shores  from  the 
ravaees  of  the  lake.  I''.  P.  Schumaker  is  Secy.  Bd.  Park 
Comrs.   who   will   have   charge  of  the   work. 

+rnal  DoekH — .'-tuperior.  Wis. — The  contract  for  improve- 
ments to  the  Xortli western  Fuel  Co.'s  dock  No.  1,  has  been 
let  to  the  HEYL-l'ATTERSON  CONSTRUt^TION  CO.,  at  $150,- 
000.  Work  on  the  superstructure  of  the  dock  will  commence 
Apr.  1.  B.  A.  Galleher  is  Supt.  The  company  has  filed  an 
amendment  to  its  ai*ticles  of  incoi-poration  increasing:  its  cap- 
ital stock  from  $3,000,000  to  $5,000,000.  The  increase  will 
provide   for   the   improvements. 

Ditch — Sioux  Cit.v,  Iowa — Bids  will  be  received  by  the  Su- 
pervisors of  Woodbury  County  until  Feb.  25  for  the  con- 
struction of  the  Little  Sioux  ditch  and  laterals  in  Little 
Sioux  Drainage  Dist.  No.  2,  about  482.696  cu.yd.  E.  E.  Hos- 
mer  is   County  Audr. 

+  Dltch^BIue  Earth.  Minn. — Bids  were  received  Jan.  30, 
by  J.  L.  Herring,  County  Audr..  Blue  Earth,  for  construct- 
ing Judicial  Ditch  No.  4.  requiring  approximately  82.525  ft. 
of  tile,  from  6  to  20  in.  The  bids  follow:  D.  C.  ARMSTRONG 
&  CO.,  Sioux  City,  Iowa,  $19,875  (awarded  contract);  Segley  & 
Parrish,  Worthington,  Minn.,  $22,470;  L.  P.  Axelsen.  Clear 
Lake.  Iowa,  $24,776;  Moeller  Bros.,  $23,469:  Davison  &  Gjell- 
feld,    Forest    City,    Iowa,    $20,839.      Estimated    cost    $22,792. 

Ditch — Edina,  Minn. —  All  bids  opened  Jan.  11  for  con- 
structing Wind  Ditch  have  been  rejected.  New  bids  will  be 
asked  in  the  spring.  Abbot  &  Budd,  425  Kosota  Block,  Min- 
neapolis,   Minn.,    are    Engrs. 

Ditch — St.  Paul,  Minn. — Bids  will  be  received  until  10  a.m.. 
Feb.  15.  for  completing  state  ditch  No.  84.  in  Kittson  County, 
Minn.  It  is  estimated  that  the  work  will  require  80,276.3  cu. 
yd.  floating  dredge  work;  9381  cu.yd.  scraper  work;  17.3  miles 
road  leveling;  installing  11  corrugated  culverts.  Samuel  G. 
Iverson  is   State  Aud. 

Dralnafce — Dumas,  Ark. — The  Cypress  Creek  Drainage 
District  will  issue  $700,000  of  additional  bonds  for  the  com- 
pletion of  four  drainage  canals.     I.  N.  Moore  is  Pres. 

+Dlteh  and  Levee  Work — Piggott,  Ark. — Contracts  for 
ditch  and  levee  work  have  been  awarded  as  follows  by 
Central  Clay  Drainage  Dist.  CLAY  COUNTY  DREDGE  CO., 
Corning,  48,750  cu.yd.,  7%c.;  to  J.  H.  KOLBTZY',  Cape  Girar- 
deau, Mo..  298,312  cu.yd.,  614c.;  STERNBERIi  &  SON.  Kansas 
Citv.  Mo.,  53,124  cu.yd.,  7.15c.,  and  NORTHERN  CONSTRUC- 
TION   CO..    Elkhart.    Ind.,    73,920    cu.yd..    15.4c. 

+Stable — M'axahachie,  Tex.  —  The  contract  has  been 
awarded  to  H.  D.  TIMMINS,  Waxahachie,  for  constructing  a 
stable    on    College    St.,    two    stories,    82x100    ft.;    of   brick. 

Piles,  Timber — Los  Angeles,  Calif. — Bids  will  be  received 
by  the  Board  of  Public  Works  until  11  a.m.,  Feb.  10,  for  fur- 
nishing creosoted  piles  and  timbers  for  the  construction  of 
Pier  A  and   bulkheads  at   San  Pedro. 

Lumber — Oakland,  Calif. — Walter  J.  Mathews,  Architect. 
927  Broadway.  Oakland,  has  completed  plans  and  specifica- 
tions for  the  new  bleachers  at  the  Oakland  Baseball  Park. 
The  work  will  require  over  1,000,000  ft.  of  lumber  and  will 
cover  an  area  of  1920x70  ft.  The  bleachers  will  be  20  ft. 
in   height.      The   new   park  will  cost  over   $150,000. 

FrelBht  Perry  Slip — San  Francisco.  Calif. — Bids  have  been 
received  as  follows  by  the  Panama-Pacific  Exposition  Co., 
for  constructing  a  terry  slip:  Healy-Tibbitts  Construction  Co.. 
247  Market  St.,  San  Francisco,  $39,340;  Thompson  Bridge  Co., 
40,410:,  Mercer-Fraser  Co.,  $42,292:  Hyde-Harjes  Co..  $44,783. 
Bids  for  the  structural-steel  aprons  and  hydraulic  machinery 
will    be    opened    at    once. 

+PIer — San  Francisco.  Calif. — The  State  Board  of  Harbor 
Commissioners  has  awarded  the  contract  to  the  THOMPSON 
BRIDGE  CO..  for  constructing  Pier  37.  foot  of  Kearney  St., 
at  $475,200.     The  pier  will  be  1080  ft.  long  and  200    ft.  wide. 

♦W'nn — Toronto.  Ont. — Bids  will  be  received  by  the  Chair- 
man of  the  Board  of  Control,  until  noon,  Feb.  IS,  for  reln- 
forced-concrete  retaining  wall  at  Coxwell  Ave.  Subway.  Spe- 
cification and  proposal  form  may  be  obtained  upon  application 
at  the  office  of  the  Railways,  Bridges  and  Docks  Sec,  Dept. 
of   "n'orks.    City    Hall,    Toronto. 

Cement — Calgarv.Alta. — Bids  will  be  received  until  noon. 
Feb.  12,  by  J.  M.  Miller,  City  Clk..  for  furnishing  85,000  bbl. 
of    Portland    cement. 

BITILDIXGS 

.'Vthol,  Mass. — Bids  will  soon  be  received  by  Frank  Wilcox 
&  Co.,  Archs.,  15  Beacon  St.,  Boston,  Mass..  lor  the  construc- 
tion of  a  three-storv  business  block.  90x110  ft.,  on  Main  St. 
The   estimated  cost  is  $85,000. 

+Boston,  Mass. — The  contract  for  the  apartment  and 
business  block  to  be  built  on  Huntington  Ave.,  for  Harry 
Coleman,  has  been  awarded  to  COLEMAN  &  GILBERT.  319 
Huntington  Ave.,  at  $90,000.  It  will  be  of  brick,  five  stories 
high.   105x48  ft.      F.   A.  Norcross.    46   Cornhill,   is   the  Arch. 

+The  contract  for  the  Nurses  Home,  to  be  built  at  New- 
bury St.  and  Chai-lesgate  West,  has  been  awarded  to  SNIDER 
&  DRUCKER.  Kimball  Bldg.,  at  $250,000.  It  w^ill  be  of  brick 
and  stone,  six  stories  high.  123x80  ft.  F.  A.  Norcross,  40 
Cornhill,    is    the    Arch. 


♦The  School  Houae  Commlaslon,  120  BoyUton  St..  has 
awarded  a  contract  to  the  JOHN  T.  ORIPFEN  CO..  319  Wash- 
innton  St..  at  $80,000,  for  the  construction  of  a  three-story 
annex    to   tlie    Public    Latin   School. 

The  Wentworth  Institute  Is  huvInK  plans  prepared  by 
I'eabody  &  Stearns,  Archs.,  53  State  St.,  for  the  construction 
of  a  four-story  trade  liuibilnK,  150x60  ft.,  at  Huntington  Ave 
and   Uuggl.H  St..    koxliury       The  estimated   cost    is  $150.00(1. 

The  CongresH  St.  As.Mcicia lion  Is  considering  plans  for  the 
erection  of  an  oin<c  bulldInK  to  covi^r  the  entire  square, 
bounded  by  Congress,  llawes  and  Kllby  Sts.  and  I!:xchanKe 
Place.      The   estimated    cost   Is   $1,300,000. 

.SprlnKflrlil,  .Mass. — We  are  omcially  advised  that  bids  will 
be  received  until  Feb.  12,  by  McCllntock  &  Craig,  Archs.. 
Springfield,  for  the  construction  of  a  flve-story  warehouse. 
120x90  ft.,  of  concrete  and 'steel,  for  the  Sturtcvant-Merrlck 
Co.      It    will    be    erected    on    Chestnut    St.      Noted   Jan.    30. 

We  are  offlclally  advised  that  bids  will  be  received  until 
Feb.  10,  by  Samuel  M.  Green  &  Co.,  Archs..  Springfield,  for 
the  construction  of  a  six-story  business  block  on  Market  St., 
for  Henry  R.  Johnson.  The  estimated  cost  is  $75,000.  Noted 
Jan.    30. 

Hartford,  Conn. — We  are  offlclally  advised  that  plans  are 
being  prepared  by  Aliens  &  Collins,  Archs..  40  Central  St.. 
Boston,  Mass.,  for  the  construction  of  an  otilce  building  for 
the  Hartford  Electric  Light  Co.  It  will  be  seven  stories  high, 
130x110  ft.,  and  will  be  erected  on  Pearl  St.  The  estimated 
cost   is   $200,000.      Noted   Jan.    30. 

New  York,  N.  V. — The  Cotton  Exchange  has  announced 
that  owing  to  the  uncertainty  of  subway  plans,  the  construc- 
tion of  its  proposed  new  24-story  building  at  William  and 
Beaver  Sts.,  ha3  been  postponed  for  one  year.  Donn  Babrter, 
25    East   26th   St.,    is    the   Arch.      Noted   Nov.    14. 

Plans  have  been  filed  by  C.  B.  J.  Snyder,  Supt.  of  School 
Bldgs.,  Park  Ave.  and  59th  St..  for  the  construction  of  a  six- 
story  public  school,  205x99  ft.,  on  Mangln  St.,  near  East  Hous- 
ton  St.      The   estimated   cost  is   $250,000. 

Plans  have  been  filed  by  Von  Beren  &  La  Velle,  Archs., 
507  Fifth  Ave.,  for  the  construction  of  a  12-story  loft  build- 
ing, 200x112  ft.,  on  55th  St..  near  Ninth  Ave.,  for  Isaac  Hopper. 
Inc..   231   West  125th  St.     The  estimated   cost  is   $60,000. 

The  New  Y'ork  Central  &  Hudson  River  R.R.  is  having 
plans  prepared  by  Warren  &  Wetmore.  Archs..  70  East  45th 
St.,  for  the  construction  of  a  2000-room  hotel.  It  will  be 
erected  at  Lexington  Ave.  and  42d  St.,  in  conjunction  with  the 
Grand    Central    Terminal. 

The  Fullerton  Weaver  Realty  Co.,  1  Madison  Ave.,  has 
commissioned  J.  E.  R.  Carpenter,  Arch.,  1  Madison  Ave.,  to 
prepare  plans  for  a  12-story  apartment  house  to  be  erected 
at  Park   Ave.  and   66th   St. 

Plans  have  been  filed  by  Herbert  M.  Baer,  Arch.,  655  Fifth 
Ave.,  for  the  construction  of  a  10-story  apartment  house  at 
Lexington  Ave.  and  38th  St..  for  the  138  East  3Sth  St.  Co..  27 
William   St.     The  estimated   cost  is   $100,000. 

Plans  have  been  filed  by  Walter  Haefili.  Archs..  17  Madlsor 
Ave.,  for  the  construction  of  an  eight-storv  apartment  house. 
90x85  ft.,  to  be  erected  at  105  East  53d  St.,  for  the  Aeon 
Realty   Co.,    17    Madison   Ave.      The    estimated    cost   is    $300,000. 

Plans  are  now  being  prepared  for  the  construction  of  ad- 
ditional buildings  at  the  Mount  Sinai  Hospital,  Fifth  Ave.  and 
100th  St.  The  estimated  cost  is  $1,350,000.  George  Blumen- 
thal,   23  West  53d  St.,   is   Pres. 

Plans  ha/e  been  filed  by  Frank  A.  Rooke.  Arch.,  489  Fifth 
Ave.,  for  the  construction  of  a  five-story  brick  dairy  build- 
ing, 194x100  ft.,  to  be  erected  at  166th  St.  and  Webster  Ave., 
for  the  Sheffield  Farms-Slawson-Decker  Co.  The  estimated 
cost    is    $200,000. 

Plans  are  being  prepared  by  Samuel  Sars,  Arch.,  32  Union 
Square,  for  the  construction  of  two  5-story  apartment  houses, 
to  be  erected  at  the  junction  of  Nagel  and  Hillside  Aves..  for 
the  Psaty  Construction  Co.,  147  East  125th  St.  The  estimated 
cost   is    $175,000. 

Plans  have  been  completed  by  J.  C.  Cocker,  Arch..  2017 
Fifth  Ave.,  for  a  six-story  apartment  house  to  be  erected  on 
Northern  Ave.,  near  181st  St.,  for  the  Trosacks  Realty  Co.,  40 
East   22d    St.      The   estimated   cost    is    $175,000. 

(Borough  The  Bronx) — Edwin  C.  Georgi,  Arch.,  4185  Fulton 
Ave.,  Woodhaven,  L.  I.,  is  preparing  plans  for  a  six-story 
apartment,  100x60  ft.,  to  be  erected  on  Prospect  Ave.,  near 
179th  St.,  for  Felix  Amabile.  151  Tavlor  St..  West  New  Brigh- 
ton.   S.    I. 

♦  (Borough  Queens) — We  are  officially  advised  that  the 
Dept.  of  Education.  Park  Ave.  and  59th  St..  Manhattan,  has 
awarded  a  contract  to  the  JAMES  MacARTHUR  CO..  11  Pine 
St.,  Manhattan,  at  $136,500,  for  the  construction  of  Public 
School    71,    Boro.    of   Queens.      Bids    were    received    on    Jan.    27. 

Elizabeth,  N.  J. — The  Board  of  Education  has  voted  to 
erect  two  new  schools,  one  in  the  Elmora  Section,  and  the 
other  in  the  Schiller  St.  district.  The  new  structures  are  es- 
timated  to   cost   together,    $145,000. 

Jersey  City,  Sf.  J. — Following  the  destruction  bv  fire  of 
Public  School  No.  24,  on  Virginia  Ave.,  with  a  loss  of  $75,000, 
the  Board  of  Education  has  anounced  that  plans  will  be  im- 
mediately prepared  for  a  new  and  larger  school  on  the  same 
site. 

Siewark.  N.  J. — Macknet  &  Doremus.  798  Broad  St..  are 
having  plans  prepared  by  William  C.  Ely.  Arch.,  for  the  con- 
struction of  a  five-storv,  brick,  warehouse.  105x60  ft.  The 
estimated    cost   is   $50,000. 

We  are  officially  advised  that  bids  have  been  received  by 
H.  W.  Barclay,  819  South  12th  St..  for  the  construction  of  the 
eight-story  Barclay  Bldg..  110x55  ft.,  on  Summit  St.  John  T. 
Simpson,    27    Clinton    St.,    is    the   Arch.      Noted    Jan.    30. 
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Lebanon.  Penn.— Plans  are  being  prepared  by  Mowbra>  & 
Ufflnger.  Archs..  56  Liberty  St..  Xew  Torlt.  for  the  construction 
of  a  bank  building  for  the  First  National  Bank.  The  esti- 
mated  cost   is   »S0.000. 

Manafleld,  Penn. — Pierce  &  Bickford.  Archs.,  118  Lake  St., 
Elmira  N.  Y..  are  receiving  bids  for  the  construction  of  a 
two-storr  and  basement  school  for  the  Mansfield  Normal 
School.     "The  estimated  cost   is  $40,000. 

Xew  Kennlngton,  Penn. — William  E.  Snaman,  Arch.,  Em- 
pire Bldg..  Pittsburgh,  has  prepared  plans  for  a  two-story 
brick  building  at  Ninth  and  Fifth  Aves.,  for  the  First  National 
Bank. 

North  East,  Penn. — Plans  are  being  prepared  by  J.  U . 
Yard  &  Son,  Archs.,  805  State  St..  Erie.  Pen".,  for  the  construc- 
tion of  a  two-story  school  building,  7»xl40  ft.,  for  the  Boaro 
of   Education.      The   estimated   cost    is   $60,000. 

on  City.  Penn. — E.  E.  Bailey,- Arch.,  Chambers  Bldg.,  is 
receiving  bids  for  the  construction  of  a  church  edifice  for  the 
South  Side  Presbyterian  Congregation.  The  estimated  cost 
is  $80,000. 

Philadelphia.  Penn. — James  H.  Windrim,  Arch.,  Common- 
wealth Bldg..  has  prepared  plans  for  the  construction  of  a 
three-storv.    129xlS7-ft.    high    school,    at    Girard    College. 

E  F.  Liurans  &  Son.  Archs..  1200  Chestnut  St..  are  prepar- 
ing plans  for  the  construction  of  a  church,  rectory,  parochial 
school  and  convent,  on  Allegheny  Ave.  and  28th  St..  for 
Archbishop  Prendergast.     The  estimated  cost  is   $400,000. 

The  Board  of  Home  Missions  and  Church  Extension  will 
erect  a  ten-story  office  building  at  1026  Arch  St.  The  esti- 
mated cost  is  $500,000.  William  H.  Heisler,  Manufacturers 
National   Bank,   is    Pres.  ,„  .      .    ^,. 

Stewardson  &  Page.  Archs.,  316  Walnut  St.,  are  prepar- 
ing plans  for  the  construction  of  a  building  at  34th  and  \v  al- 
nut  Sts,  for  the  Graduate  School  of  the  University  of  Penn- 
sylvania.     The  estimated    cost   is   $300,000. 

Bids  will  be  received  until  Feb.  ",  oy  F.  \\  ebber.  Arch.. 
Morris  Block,  for  the  construction  of  a  store  building  and 
warehouse,  72x148  ft.,  on  Seventh  St.  oelow  Cherry,  for  S.  P. 
■WetherlU.      The    estimated    cost    Is    $200,000. 

The  Board  of  Directors  of  the  Penn  Mutual  Life  Insurance 
Co..  will  receive  bids  for  the  construction  of  a  building  at 
Sixth  and    Wain  it   ."U.  .  ^     ,^  ^      ,   .     .,j. 

+The  contract  for  the  construction  of  the  school  building 
at  22d  and  Ritner  Sts..  has  been  awarded  to  CHARLES  Mc- 
CAUL  CO.,   Tenth  an  i   Sansom   Sts. 

The  contract  for  the  construction  of  the  school  building  at 
Fifth  and  Jledro  Sts.  has  been  awarded  to  CHARLES  McCAUL 
CO.,    10th    and    Sansom    Sts. 

+The  contract  for  the  construction  of  an  addition  to  the 
University  of  Pennsylvania  Museum  has  been  awarded  to 
JACOB    MYERS'    SONS.      The    estimated    cost    is    $300,000. 

PIttabnrKh.  Penn. — The  Board  of  Education  will  erect  a 
high  school  and  elementary  school  buildings.  The  estimated 
cost  is   $3,000,000. 

Janssen  &  Abbott,  Archs.,  Renshaw  Bldg.,  are  preparing 
plans  for  the  construction  of  an  eight-story  store  and  apart- 
ment building  at  Federal  and  Moody  Sts..  Northslde,  for  the 
.Samuel  W.   Black  Co.     The  estimated  cost  is  $350,000. 

The  Rosenbaum  Co.  is  having  plans  prepared  for  the  con- 
struction of  a  12-8tory  department  store  on  Sixth  St.  The 
estimated    cost    is    $4,000,000. 

A  company  headed  by  Morris  Baer,  former  general  man- 
ager   for    Kaufman    Bros.,    will    erect    a    12-story    department 

■  tore  on  Smlthficld  St.     The  estimated  cost  Is  $5,000,000. 

l^'llken-llarre.     Penn. — The 

erect  an  office  building.     The 

Wllklnubnrtc.  Penn. — Janssen  &  Abbott,  Archs.,  Renshaw 
Bldg..  Pltsburgh,  Penn.,  are  receiving  bids  for  various  mate- 
rials to  be  used  In  the  construction  of  the  building  In  Wll- 
klnsburg,  which  they  .^re  erecting  for  Grant  McCargo,  34th 
St.   and   Allegeny   Valley    R.R. 

Halllmorr.  Md. — The  Nobles  of  the  Mystic  Shrine  of  Bal- 
timore, are  planning  to  erect  a  home  at  Monument  St.  and 
Park    Ave.      The    estimated    cost    Is    $300,000. 

+  nal<lniore.  Md. — The  National  Bank  of  Baltimore  has 
awarded  the  contract  to  EDWARD  BRADY  &  SONS,  1113 
Cathedral  St.,  Baltimore,  for  an  addition  to  the  bank  build- 
ing. 

Cumberland,   .Md. — The   Bedford  St.   German  Lutheran   con- 

fregatlon  will  erect  a  two-story  church  at  Columbia  and  Bed- 
ord   Sts.      Th<-   estimated   cost    is   $80,000. 

Krrderlok,  Md — Bids  will  be  received  until  Feb.  15,  by  D. 
J.   M:irk«-y.  Chn.   of  the   Frederick  Armory  Comn.,   for   the   con- 

■  trur  tlon  of  a  stone  and  concrete  armory.  The  estimated  cost 
la   $40,000.     John   B.   Hanne  Is  Arch.,  York.   Penn. 

Owlnca  MlllB,  Md.— Bids  will  be  received  until  2  p.m. 
Feb.  12,  by  Frank  W.  Keating,  M.  D..  Supt,  Rosewood  State 
Training  Hrhool  for  the  construction  of  a  dormitory  at  the 
Honi'wood    .Slat.-    Training    School. 

+  llat  Nprlnicn,  Va. — The  contract  for  the  construction  of 
the  lloini'Hieiid  Hotel  has  been  awarded  to  GEORGE  A.  FUL- 
LER A  CO..  Washington,  D,  C.     Bids  are  being  received   from 

■  ubeonlraetors. 

^'orfnlk,  Va. — The  Anheuaer  Brewing  Association  will 
erect  n  Ht-v<>n-story  warehouse,  at  Norfolk.  The  estimated 
com  Is  $300. 000.      WIdmann  «  Walsh  nre  Archs..  St.  Louis. 

ri..orK>'  W.  Kramer.  Ar<h.,  1  Madison  Ave.,  New  York  City, 
has  pri-piir.d  pliin«  for  the  conslrurtlon  of  an  <-dlHce  at 
Colonial  Ave  and  31»I  Ht.,  for  the  Park  Place  Baptists.  The 
estlmiiii'il   I'lai    In  tin. 000. 

Nummrrvllle.  W.  Va — Th.-  date  of  receiving  bids  for 
NIrholuii  <:ounty  lliKh  School  has  been  extended  to  10  a.m.. 
r.-b  20  l.y  \\.  G  I  rown.  M. .  y  |„i.  of  Directors.  H.  Rub 
Warne  Is  Ari-h..  Charb-Hton,   W.  Vn.     .Voted  Jan.  ». 

%./.*■?''■"•"?•.?•  «:•—"•''''  will  be  received  Until  Feb.  7,  by 
MrGoodwIn  At  Hawley.  Archs..  34  Houlh  ISth  St.,  Phlliidelphlii. 
Penn.  for  Ihe  construction  of  u  library  for  the  Charleston 
Library    Hoileiy. 

♦(Jreeawoad.  n.  Cr-T*""  Pontraei  for  the  construction  of 
th*  alx-atory  ofllce  building  for  J.  H.  rinlley  hna  been  awarded 
to  W.  W.  OklKFIN  CoNhTHITCTION  CO.,  Atlanta,  ^g""'"'^'""' 


Waycross,  Ga. — -Plans  are  being  prepared  for  the  con- 
struction of  a  seven-story  brick  and  steel  office  building  at 
Jane  and   Tebeau  Sts.,   for  J.   R.   and  T.  Bunn. 

+^Vayc^o8s,  Ga. — The  Phoenix  Hotel  Co.  has  awarded  the 
contract  to  V.  C.  PARKER  &  SON,  for  the  construction  of  an 
addition   to   the    hotel. 

Birmingham,  .\la. — The  Southern  Bell  Telephone  Co.  will 
erect  a  100xl90-ft.  warehouse  on  Sixth  Ave.,  between  17th 
and  ISth  Sts.  The  estimated  cost  is  $54,000.  D.  F.  TurnbuU 
is    Mgr. 

Montgomery,  .\la. — Frederick  Ausfield,  Arch.,  has  prepared 
plans  for  the  construction  of  an  11-story  hotel  at  Montgomery 
and  Lee  Sts.,  for  the  N.  J.  Bell  estate.  The  estimated  cost  is 
$300,000. 

Memphis.  Tenn. — Plans  have  been  prepared  for  the  con- 
struction of  an  armory  at  Memphis.  The  estimated  cost  is 
$250,000.      W.    C.    Duttlinger   is  Chn.   of  Armory   Com. 

Mllligan.  Tenn. — The  Trustees  of  Milligan  College  will 
erect  a  dormitory.      The  estimated  cost  is   $50,000. 

XaMhvllle.  T*un. — The  Jesuits  will  erect  buildings  on  a 
200-acre  tract  of  the  Belle  Meade  land,  known  as  the  Red 
House    Field.      The   estimated    cost   is    $100,000. 

Kast  Liverpool.  Ohio — The  Board  of  Education  will  erect 
a  school,  to  cost  approximately  $100,000.  Peterson  &  Clark, 
Steubenville.  Ohio,  and  C.  M.  Metch,  East  Liverpool,  are  the 
Archs. 

Newark,  Ohio — Bids  will  be  received  until  Feb.  25,  for  the 
construction  of  the  new  city  hospital.  F.  L.  Packard,  Hayden 
Bldg..  Columbus,  Ohio,  is  the  Arch.     Noted  Jan.  23. 

Detroit,  Mich. — Plans  are  being  prepared  and  bids  will  soon 
be  received  for  the  construction  of  a  department  store  build- 
ing on  Michigan  and  .Shelby  Sts.,  for  F.  G.  Clayton.  The  esti- 
mated cost  is  $500,000.  Albert  Kahn,  Union  Trust  Bldg.,  is 
the  Arch. 

The  Murphy  Estate,  Penobscot  Bldg..  plans  to  erect  a  tall 
office   building  at  Congress  and  Shelby  Sts. 

Plymouth,  Ind. — Plans  are  being  prepared  and  bids  will 
soon  be  asked  for  the  construction  of  a  Carnegie  Library  in 
Plymouth. 

Grand  RapldM,  Mich. — Plans  are  being  prepared  for  the 
construction  of  a  six-storv  and  basement  hotel.  50x100  ft., 
for  Charles  H.  Mehrtens.  The  estimated  cost  is  $60,000.  Rob- 
inson &  Campau,  449  Housman  Bldg.,  Grand  Rapids,  are  the 
Archs. 

Grand  Rapids.  MIeh. — Plans  are  nearing  completion  for  the 
new  Pantlin  Hotel,  at  Grand  Rapids,  and  bids  will  soon  be 
asked.  The  estimated  cost  is  $1,000,000.  Warren  &  Wet- 
more,  16  East  47th  St.,  New  York,  N.  Y.,  are  the  Archs.  Clay 
Hollister  Is  Pres. 

Champaign.    Ill Bids    will    be     received     by    T.     E.    Smith. 

Chn.  of  the  Bd.  of  Education,  until  10  a.m.,  Feb.  27,  for  the 
construction  of  a  new  high  school.  Spencer  &  Temple,  Cham- 
paign,  are   the   Archs. 

Chicago,  III. — A  permit  has  been  granted  for  the  con- 
struction of  an  eight-story  hospital  building  for  the  Cook 
County  Hospital.  The  estimated  cost  is  $3,000,000.  Paul 
Gehardt  is  the    Arch. 

Ex-Senator  A.  J.  Beveridge,  Indianapolis,  Ind.,  will  erect 
a  six-story  and  basement  building  at  Michigan  Ave.  and  16th 
St.,  Chicago,  to  be  leased  bv  the  Goodyear  Tire  &  Rubber  Co. 
The  estimated  cost  is  $125,000. 

.\herdeen,  Wnah. — Klaw  &  Erlanger  and  Chas.  Frohman 
will  erect  a  theater  in  Aberdeen  to  cost  about  $152,000. 
George  K.  McKenzie  is  their  representative. 

Spokane.  WaMh Patrick  Welch  will  erect  a  large  depart- 
ment  store   to  cost    $400,000   at   Main    .\ve.   and  Howard  St. 

Portland.  Ore. — The  First  M.  E.  Church  will  build  a  new 
church    to    cost    $150,000    at    12th    and    Taylor   Sts. 

Longbeach,  Calif. — The  First  Church  of  Christ,  Scientist, 
will  erect  a  new  church  on  Elm  Ave.  near  Fifth  St.  It 
win  be  one-storv  and  basement,  90x140  ft.  Elmer  Grey, 
Wright   &    Callender   Bldg.,   Los   Angeles   is   Arch. 

LoH    AngeleN.    Calif T.    J.    Douglas    &    Sons    will    erect    a 

flve-story  and  basement  reinforced  concrete  apartment  house 
on    Burlington    St.,    between    Seventh    and    Orange    Sts. 

Albert  C.  Martin,  Higglns  Bldg.,  is  preparing  plans  for  a 
new  building  to  be  erected  on  Hope  .St.,  for  the  Knights  of 
Columbus.  The  plans  provide  for  a  four-story  and  basement 
building  62x160  ft.  It  will  have  concrete  foundation,  struct- 
ural steel  frame,  brick  walls, 
and  tile  entrance  and  lobby, 
plumbing  and  electric  wiring. 
$75,000. 

Oakland.  Calif,' — The  County  Supervisors  have  appropri- 
ated  $1,000,000    for   the  erection   of  a   county   Infirmary. 

The  Y.  W.  C.  A.  will  erect  an  association  building  at  15th 
and  Webster  Sts.  to  cost  $225,000.  Miss  Julia  Jlorgan  Is 
Mgr. 

The  Supervising  Architect  of  Oakland  has  completed  the 
plans  for  two  more  of  the  new  Oakland  schools.  One  of 
these  buildings  will  be  one-story,  and  Is  to  be  erected  at  B4th 
and  Market  Sts.  at  a  cost  of  i64,000.  The  other  will  be  a 
two-Htorv  building  and  Is  to  be  erected  at  a  cost  of  $84,000 
on  Grand  Ave.,  between  Perry  and  Santa  Clara  Sts.  Bids  for 
the  first  building  will  be  received  by  the  Board  of  Education 
until  Feb.  10,  and  for  the  two-story  structure  until  Feb.  17. 
Plans  and  specifications  can  be  secured  from  the  Supervising 
Architect,    Security    Bank    Bldg.,    Oakland. 

nranice,  Calif. — Bids  will  be  received  until  3  p.m.  Feb.  21 
by  Ihe  Board  of  Trustees  for  two  buildings  to  be  erected 
for  the  Orange  Union  High  School  District  at  a  cost  of  $40,- 
000.  Thi-y  win  be  of  brick  construction,  plaster  exti-rlor. 
composition  roof  and  pine  finish,  ea<-h  two  stories.  Fri-d  H. 
Eley,    Ilurvey-Flnli-y    Bldg.,    .Santa    Ana,    Is    Archs. 

Venire,  Calif. — Albi-rt  H.  Beach  will  erect  a  four-story 
and  basement  brick  store  and  hotel  building  to  cost  $50,000 
at  Vi-nlce.  W.  H.  Garrett,  406  (!urrler  Bldg.,  Los  Angeles,  Is 
the   Arch. 

Yoaemlte,  Calif.— Frank  A.  Miller,  Riverside.  Cnllf.,  will 
erect  a  $250,000  hotel  In  Yosemlte  Valley  and  a  $75,000  llOtOl 
at    Olarler    Point 
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Sewage  Disposal  Investigations  at  Cleveland 


1>V    R.  WlXTHHOl-  PltATT' 


SYNOPSIS — Preparatory  to  the  (lefign  of  mwagc-treat- 
ment  works  for  Cleveland,  Ohio,  a  series  of  tests  is  being 
made  of  various  methods  of  treating  the  sewage.  The 
causes  leading  up  to  the  decision  to  treat  the  sewage, 
and  to  make  the  tests  before  building  the  proposed  works 
are  outlined  and  then  the  testing  station  -is  described. 
The  station  includes  grit  chambers,  screens  and  tank.': 
for  preliminary  treatment;  rapid  filters  or  scrubber.'^, 
sprinkling  filter,  au.riliary  settling  tanks,  and  a  disin- 
fection plant  for  final  treatment;  tanks  for  dilution 
studies;  sludge  digestion  tanks  and  sludge-drying  beds, 
and  an  office  and  laboratory. 

In  Engixeekixg  Xews,  of  Mar.  38,  1!)12,  J.  M.  Estep, 
assistant  chief  engineer,  Department  of  Public  Service, 
described  the  development  of  the  Cleveland  intercepting 


city.  This  conimissioii.  al)out  six  months  hiter,  sub- 
mitted a  report  in  which  was  recommended  : 

(1)  The  extension  of  the  water-works  tunnel  to  a 
point  about  four  miles  from  the  sliore. 

(3)  The  construction  of  an  intercepting  sewer  sys- 
tem to  collect  the  sewage  from  the  entire  city  and  dis- 
charge the  same  into  Lake  Erie,  at  a  point  about  10 
miles  east  of  the  Cuyalioga  River.  This  intercepting 
sewer  was  to  be  designed  to  carry  twice  the  dry-weather 
flow  from  one  million  people,  on  the  basis  of  300  gal. 
per  capita,  or  a  total  of  400  gal.  per  capita  per  day. 
This  plan  involved  several  overflows  into  the  lake  and 
river  to  lake  care  of  the  discharge  in  excess  of  the  above 
amount. 

(3)  The  construction  of  a  river  flushing  tunnel  and 
pumping  equipment  for  tiie  purpose  of  pumping  clean 


Fig.  1.  Gkxekal  View  of  the  Sewage  Testing  Statiox.  ('EEVELAxn.  Ohio,  Fi;n:Nr  the  West 

(Taken  from  the  terminal  basin  tower  at  end  of  intercepting  sewer.  Shows  proximity  of  houses  in  the  background:  labora- 
tory building-  extreme  right;  screen  house  right  center;  grit  chamber  and  tanks  in  center;  filter  house  and  niters  at  lett; 
corner  of  Disinfection   house  extreme  left.) 


sewer  system  from  the  time  when  it  was  commenced  in 
1897.  In  the  present  article,  therefore,  the  writer  will 
but  briefly  discuss  the  present  sewer  system,  taking  up 
only  those  features  which  have  special  reference  to  the 
sewage-treatment  problem. 

On  July  35,  1905,  the  city  appointed  a  commission  of 
experts,  consisting  of  Rudolph  Hering,  George  H.  Ben- 
zenberg  and  Desmond  FitzGerald  to  study  the  general 
question  of  improved  water-supply  and  sewerage  for  the 

•Sanitary  Engineer  in  Charge  Sewage  Disposal  Investiga- 
tions. Cleveland.   Ohio. 

•See  Report  of  D.  D.   Jackson  on  Cleveland  Water  Supply, 


lake  water  into  the  river  above  all  local  pollution,  was 
recommended  hy  two  members  of  the  commission. 
Pkesext  Conditions 
Since  1896,  the  recommendations  of  the  commission 
have  in  part  ijeen  carried  out  and  a  new  water-intake 
tunnel  and  crib  have  been  constructed,  the  entire  water- 
supply  now  being  taken  at  a  distance  of  four  miles  from 
the  shore.  About  one-half  of  the  intercepting  sewer  sys- 
tem has  been  completed  at  a  cost  of  >?3,538,575.  A  main 
outlet  has  been  established  at  a  point  some  eight  miles 
east  of  the  Cuyahoga  River,  it  being  found  impractica- 
ble to  go  further  east,  without  pumping,  on  account  of 
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the  flat  topography.  That  completed  portiou  of  the  iutei- 
L-eptiiig  system  which  is  tributary  to  the  maiu  outlet 
>erves  about  50%  of  the  population  and  drains  the  terri- 
tory in  the  northeastern  part  of  the  city.  In  addition 
There  is  a  detached  portion  of  the  intercepting  sewer 
which  discharges  into  the  lake  at  West  58th  St. 

The  Main  Interceptor  is  1:51/2  ft.  in  diameter  and  is 
laid  on  a  grade  of  2  ft.  to  the  mile.  On  the  shore  of  the 
lake  at  the  terminus  of  this  sewer,  there  has  been  con- 
structed a  Terminal  Basin,  which  is  in  effect  a  combined 
grit  chamber  and  storm-water  overflow.  This  basin  is 
1(10  ft.  long  and  o'i  ft.  wide.  The  usual  depth  of  sewage 
in  the  basin  is  2  ft.  at  the  inlet  and  6  ft.  at  the  outlet 
end.  The  sewage  before  entering  the  Terminal  Basin 
]»asses  through  two  .«ets  of  coarse  bar  screens,  having 
open  spac-es  of  6  in.  and  3V^  in.,  respectively. 

The  dry-weather  flow,  and  in  fact  also  the  wet-weather 
flow  up  to  about  70,000,000  gal.  ])er  day,  passes  out  over 
a  weir  6.67  ft.  long  and  into  a  63-iu.  .steel  pipe  laid 
below  the  bottom  of  the  lake  and  extending  26.50  ft.  from 
the  shore,  where  it  discharges  in  about   ^'>  It.  nt'  water. 


■Screens 


"2^y^e 


of  Building 


Fi<i.  2.  (!knkihi.  \'\.\s  ok  SKW.\(iK  TKsriNu  St.xtion  .\n'I) 
Tkk.mivai.    Ii.\siN-.   ('i,i:vi:i,.\.\i).    Ohio 

No  trouble  has  ever  been  occasioned  by  ileposits  in  the 
outfall  Jtipe. 

The  excess  sewage  during  heavy  str)rni  flows  passes 
out  of  the  basin  over  an  overflow  weir  43  ft.  long,  onto 
the  l>euch.  The  <lepj)sits  in  the  tank  consist  largely 
of  iinid  arid  .Maud  and  are  removed  at  intervals  by 
nieanH  of  an  electrically  operated  grab  bucket;  an  un- 
UHualiy  heavy  flow,  however,  Hometimcs  washes  out  these 
depoHitH  onto  the  iK-ach. 

The  Terminal  Basin  was  originally  not  covered.  On  ac- 
eount  of  coinplnintx  from  near-by  neighbors,  there  has 
been  built  over  it  n  steel-fninie  structure,  which  includcH 
a  tower  60  ft.  hij^h.  through  which  the  building  is  venti- 
lated.   The  tower  is  placed  directly  over  Ihe  screens. 

Recent  observntirinH  as  to  the  qiiuntily  of  sewage  now 
being  discharged  at  the  main  outlet,  indicate  an  average 
dry-weather  flow  i,f  about  lO.fiOO.ddd  j»nl.,  and  this  is  in- 
vTvnM'i\  three  or  four  times  during  storms. 

Since    the    diwhargc   of   sewage    into    Lake    V.th-   at 


this  point  was  begun  tliere  has  been  much  complaint  in 
regard  to  the  pollution  of  bathing  beaches  and  also  com- 
plaint from  summer  communities  located  east  of  Cleve- 
land, which  desire  to  use  the  lake  for  water-supply  pur- 
poses. The  occasional  pollution,  from  this  outlet,  of  the 
lake  water  in  the  vicinity  of  the  Cleveland  intake  is  con- 
sidered probable. 

In  connection  with  the  pollution  of  the  lake  water  at 
the  intake  crib,  the  writer  would  mention  a  condition 
which  exists  at  Cleveland,  and  doubtless  at  other  lake 
cities,  although  he  does  not  wish  to  be  considered  as 
drawing  any  conclusions  in  the  matter.  Hovering  around 
the  two  principal  sewer  outlets  at  Cleveland  may  be  seen 
at  any  lime  large  numbers  of  gulls.  These  feed  on  the 
solid  matter  in  the  sewage  and  splash  in  the  foul  water, 
and  they  al-so  fly  about  the  lake,  sometimes  circling 
around  the  water-intake  crib  and  diving  into  the  near-by 
waters.  Seeing  the.se  gulls  at  both  .sewer  outlet  and  water 
intake,  and  knowing  that  it  would  take  but  a  few  minutes 
to  fly  from  one  to  the  other,  one  is  remiiuled  of  the 
"typhoid  fly,"  which  travels  between  out-house  and 
kitchen.  In  order  to  remove  the  .source  of  attraction  for 
I  he  gulls  at  the  sewer  outlet,  it  is  simply  neces.sary  to 
clarify  or  remove  the  solid  matter  fi-oni  the  sewage  enter- 
ing the  lake. 

The  gross  nuisance  existing  in  the  Ctiyahoga  River, 
caused  by  the  discharge  into  it  of  the  sewage  from  fifty 
city  sewers  and  also  much  manufacturing  waste,  has  been 
<()mplained  of  for  many  years;  in  fact,  there  are  few  if 
any  streams  in  this  country  which  are  more  foully  eon- 
laminated  than  the  Cuyahoga.*  It  has  been  quite  defi- 
nitely proven  that  the  polluted  water  from  the  river  is 
under  certain  coiulitions  carried  out  to  the  water  in- 
take, four  miles  di.stant.  The  discliarge  of  .sewage  into 
the  lake  at  West  ."iSth  St.,  within  the  breakwater,  causes 
.M'vcre  pollution  of  the  harbor  water.  To  jirevent  con- 
ditions objectionable  to  sight,  smell  and  comfort,  as  well 
as  to  fnrnisii  an  additional  .safeguard  to  the  city's  water- 
supply,  it  is  imperative  that  the  pollution  nf  the  Cuya- 
hoga River  and  of  the  harbor,  cease. 

I'l.ws  roii  THK  Completion  ok  thk  lNTKi!(Ki-nN<! 
Skwer  Systii.m 

In  .July.  1!ni,  the  city  couiuil.  in  or<ler  to  relieve 
the  gross  pollution  of  the  river  and  harbor,  voted  ipl.OOO,- 
000  to  be  used  toward  the  coin])letioii  of  the  interceiHing- 
sewer  system,  in  accordance  with  the  original  plan  of 
discharging  all  of  the  city's  sewage,  untreated,  at  the 
main  outlet.  In  view,  however,  of  protests  against  the 
further  pollution  of  (he  lake,  it  was  decided  not  to  u.se 
any  of  this  aji))ropriation  until  further  study  had  been 
given  to  the  question  of  whether  any  more  untreated  sew- 
age should  be  discharg<'d  into  the  lake  nt  the  main  out- 
fall and  also  to  the  (juestion  of  the  feasibility  <if  treatment 
works. 

In  .Famiary,  liM2,  the  writer  submitted  a  i)reliminary 
report  relative  to  the  local  s<'wage-disi)osal  problem  (see 
K\(!.  Xkws.  Feb.  S.  I'll 2.  for  rei'ommendations  of  re- 
|>ort)  in  which  he  gave  rough  estimates  of  costs  of  vari- 
ous types  of  plants  and  suggested  Ihe  possible  advantage, 
if  treatment  works  were  to  he  installed,  of  treating  at  one 
or  two  separate  plants  tlio  sewage  from  the  portions  of  the 
city  yet  unjirovided  with  main  sewers,  instead  of  concen- 

•Hcf   Ri-port  of   D.    D.   JnrkHon   i)n   Cli'Vi'land    WntiT  Suppiv, 
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triitiiif?  ail  of  (ho  sewaffy  flow  ai  works  on  llir  hike  sIkh-c 
near  the  jjivseiit  outfall,  wliicli  location  is  ncai'  a  lii;;li- 
class  rt'siilenoe  dislricl.  Il  was  also  iiointcd  nut  that  I'mn- 
oinics  in  sower  roust  rml  ion  roiilil  lie  cIVntiNl  liv  siirli  a 
jilaii. 

As  in  any  case  the  nia.i^Miituilc  and  cost  of  the  treatment 
works  would  lie  ifreat,  it  was  reconiinended  that  there  he 
lirst  conducted  actual  tests  of  various  types  of  screens, 
tanks  and  other  di'vices  hefore  adoptinj;  a  final  plan. 
.Vccordin,!,dy.  the  city  council  voted  $-^l).()()0  for  the  con- 
struction of  a  sewafje-tesf inir  station  which  will  he  de- 
scril)e(l   further  on. 

Studies  made  snhse((iient  to  the  ahove  mentioned  pre- 
liminary i'ei)ort,  relati\('  to  the  collection  and  dis])osal  of 
the  sewage  now  enterini;-  the  Cuyahoga  Hiver,  have  shown 
that  under  the  present  conditions  it  is  more  feasihic  to 
(lejiart  from  the  original  |)lan  of  draining  the  cntii-c  city 
to  one  outfall,  and  to  collect  tlie  .sewage  from  the  soiith- 
ea.sterly  district  (which  is  not  yet  provided  with  an  in- 
terceptor) and  possihly  that  from  the  southwesterly  dis- 
trict, at  a  point  south  of  the  city  limit.s  and  in  the  valley 
of  tlie  (.'uyahoga  Kiver.  A  tract  of  land,  covering  some 
:i()0  acres,  adjacent  to  the  ])ro])erty  on  w-liich  is  already 
located  the  city  garhage  ])lant,  has  been  purchased  for 
ii.se  as  a  site  for  sewage-treatment  works.  This  can  he 
reached  without  pumping.  The  sewage  treated  at  this 
point  would  be  'lo  to  M)^/(  of  the  total  output  of  the  city, 
according  to  whether  or  not  the  .southwesterly  district  is 
included,  and  would  contain,  in  any  case,  considerable 
manufacturing  sewage.  The  sewage  from  the  .southwest- 
erly district  can  he  either  carried  across  the  river  in  an 
inverted  siphon  to  the  intercei>tor  leading  to  the  southerly 
site,  or  it  can  be  treated  at  an  inde])endent  plant  at  some 
point  oil  the  west  .side  of  the  river. 

It  has  been  decided,  in  brief,  to  treat  the  sewage 
already  discharging  through  the  main  outfall,  and  to 
establish  two  other  treatment  plants,  one  on  the  west 
side  of  the  river  and  the  other  south  of  the  city.  At 
these  last  two  ))laiits  will  be  collected  the  sewage  from 
tho.se  portions  of  the  city  not  connected  with  the  present 
main  interceptor.  In  other  words,  little  or  no  new  terri- 
tory will  be  made  tributary  to  the  pre.sent  main  outfall. 
It  is  expected  that  the  treatment  plant  at  the  main  out- 
fall, as  well  as  that  on  the  west  side,  w-ill  compri.se  means 
for  screening,  sedimentation  and  disinfection  only:  while 
at  the  .southerly  ])lant  a  more  thorough  method  of  purifi- 
cation will  be  needed,  at  least  when  the  Cuyahoga  River 
is  at  its  low  stages. 

The  pollution  of  the  Cuyalioga  River  was  investigated 
by  the  State  Board  of  Health,  in  June  of  the  pre.seiit  year, 
with  the  result  that  the  city  was  ordered.*  after  due  hear- 
ing and  with  the  approval  of  the  Governor  and  Attorney 
(reneral,  to  cease  the  pollution  of  the  Cuyahoga  River 
before  July,  1915,  and  to  install  works  or  means  for  puri- 
fying or  otherwise  disposing  of  the  sewage  now  entering 
said  river.  The  City  Council,  in  accordance  with  the 
state  order,  has  already  authorized  the  expenditure  of 
$2,000,000  for  this  purpose,  in  addition  to  the  $1,000,000 
authorized  in  July,  1911. 

•This  order  was  issued  under  the  Bense  .^ct.  so  called, 
which  empowers  the  State  Board  of  Health  to  compel  mu- 
nicipalities to  provide  for  the  purification  of  their  sewage, 
and  to  issue  bonds  for  this  purpose  in  excess  of  the  debt 
limit  permitted  bv  law  for  other  purposes.  .See  Eng.  News. 
Apr.  9.  1908  (p.  396),  for  the  Bense  Act  in  full,  and  p.  400  of 
same  issue  for  editorial  comment:  for  decision  of  the  Ohio 
State  Supreme  Court  upholdins  the  .\ct.  see  Eng.  News.  July 
11.   1912    (p.    45). 


I  III;  Si:w.\(ii;-Ti:s'nN(!  SrArios 

This  station  (  I'igs.  1  anil  '!)  is  locateil  on  the  shore 
of  the  lake  adjacent  to  the  terminal  basin  already  de- 
scribed, on  a  .seven-acre  tract  of  land  owned  by  the  I'ity. 
The  Viirioiis  structures,  which  are  arranged  with  a  view 
to  i-onvenieiice  in  operation,  cover  an  area  of  <!00.\15()  ft. 
The  tojtograpliy  is  such  that  the  screens,  tanks  and  (illerH 
could  be  i-eadily  placed  so  that  the  sewage,  after  being 
once  pumped  into  the  grit  chamhi'r.  may  flow  through 
these  various  devices  by  gravity. 

()ii.ii;(T  oi-  Ti;sT>s — One  of  the  primary  objects  of  the 
investigations  is  to  secure  a  continuous  record  of  the 
character  and  amount  of  .sewage  now  being  discharged, 
not  only  into  the  lake  through  the  main  outfall,  but  also 
into  the  river  and  harbor  through  the  numerous  sewers 
not  yet  iiiterc  c  pteii.  .\  general  study  of  the  character  of 
tile  wastes  fioni  the  |)rinci|)al  factories  in  the  city  wil) 
als(]   he  made. 

It  is  iMtended  to  install  small  e\pei-iiiienlal  tiiiiks  and 
iilters  at  the  outlets  of  .some  of  the  main  .sewers  in  the 
river  district  in  ca.se  it  is  found  that  this  .sewage  difFeri* 
materially  in  character  from  that  now  being  discharged 
at  the  main  outlet.  Data  thus  obtained  will  be  of  special 
value  in  designing  the  southerly  di.sposal  plant.  .\ll 
analytical  work,  I'egardless  of  the  .source  of  the  sewage 
being  studied,  will  he  done  at  the  testing-station  labo- 
ratory. 

The  main  ohje<t  of  the  tests  and  c.\i)criments  at  the 
main  outfall  is  to  determine  the  most  economical  method 
of  clarifying  the  sewage  so  that  it  may  be  discharged  into 
the  lake  without  ( inising'u'n'siglitly  or' olJjectionable  con- 
ditions at  any  point.  The  clarification  tests  will  com- 
])ri.se  studies  of  various  types  of  screens:  plain  shallow 
sedimentation  tanks:  plain  deep  sedimentation  tanks; 
vertical  flow  tanks:  two-story  tanks:  and  septic  tanks; 
also  roughing  or  mechanical  filters  with  provision  for 
the  settling  of  the  wash  water. 

There  are  al.so  to  be  worked  out  data  relative  to  the 
feasibility  and  e.\])en.se  involved  in  disinfecting  the  clari- 
fied sewage  so  that  all  danger  to  bathing  beaches  and 
water-supi)lies  may  he  practically  eliminated.  Data  on 
the  electrolytic  pi-oduction  of  chlorine  will  also  be  ob- 
tained, as  the  conditions  at  Cleveland,  where  .salt  is  very 
cheap  and  where  the  city  makes  and  sells  electricity  at  a 
\o\v  figure,  indicate  that  this  process  may  prove  to  be  of 
advantage. 

The  determiiiittion  of  the  method  of  sludge  disjxisal 
best  suited  to  local  conditions  is.  of  course,  one  of  the 
most  important  questions  to  be  .solved  by  the  investiga- 
tion, especially  in  view  of  the  high-class  residence  prop- 
erty along  the  lake  front  for  .several  miles  on  both  sides 
of  the  main  outfall.  The  character  of  the  sludge  pro- 
duced by  the  various  types  of  tanks  will  be  carefully 
watched  and  sludge-drying  test.s,  on  sand  beds  on  the 
shore  of  the  lake,  will  be  conducted.  Then  a  heat  dryer 
will  be  u.sed  to  study  the  feasibility  and  possible  advan- 
tages of  drying  the  sludge  and  changing  it  into  a  con- 
dition in  which  it  could  be  stored  without  offense  and  dis- 
])osed  of  as  a  fertilizer  ingredient  in  connection  with 
products  of  the  city  garbage-reduction  plant.  Data  on  the 
burning  and  the  destructive  distillation  of  sludge  will 
also  be  obtained. 

PrjiPixG  Eqcipmkxt— To  rai.se  the  .sewage  out  of  the 
main  interceptor,  for  testing  purposes,  there  have  been 
in.stalled  a  6-in.  and  a  5-in.  centrifugal  pump,  the  sue- 
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tions  of  which  are  located  in  the  flowing  current  of  sew- 
age a  short  distance  below  the  coarse  screens  at  the  en- 
tranc-e  to  the  terminal  basin. 

The  6-in.  pump  is  of  the  vertical  type,  placed  in  the 
sewage  and  driven  bv  a  15-hp.  motor,  belted  with  a 
14-turn  belt  to  the  upper  end  of  the  extended  pump  shaft. 
1-2  ft.  above  the  pump.  The  other  pump  is  of  the  hori- 
zontal type,  set  upon  the  same  base  with  and  direct-con- 
nected to  a  30-hp.  motor.  This  excessively  large  motor  is 
used  because  the  city  already  owned  it.  Each  pumping 
outfit  is  capable  of  "raising  1,000,000  gal.  or  more  per 
day  from  the  flow  level  in  the  terminal  basin  to  the  ex- 
perimental grit  chamber,  a  vertical  distance  of  15  ft. 

Aljout  800,000  gal.  of  .*ewagc  per  day  will  be  used 
for  testing  purposes,  but  the  amount  treated  will  be 
varied  from  liour  to  hour  to  correspond  to  the  variation  in 
flow  in  the  main  sewer.  In  other  words,  it  is  proposed  to 
treat  at  all  times  a  fixed  percentage  of  the  total  flow  (up 
to  'i  or  3  times  the  dry-weather  flow)  rather  than  to  treat 
continuously  a  fixed  quantity.  This  procedure  will  tend 
to  eliminate  inaccuracies  in  sludge-production  data  due 


February 
FlO.   3.   HOUULY   V.ARI.ATIONS   IX    RaTE  OF   SeWAGE    FLOW 

AT  Main  IxTERrEPTi.No  Sewer  Oitlet,  Cleveland, 
Ohio.  .Ian.  -ii)  to  Feu.  3,  Inch'sive 

to  jdimpiug  too  innch  weak  night  .><ewage  and  too  little 
strong  day  .sewage. 

The  average  dry- weather  flow  is  about  40,000,000  gal. 
IMT  day,  varying  from  a  30,000,000-gal.  rate  to  a  50,- 
i)00,000-gal.  rate  (.see  chart.  Fig.  3),  and  it  is  intended 
to  treat  11/2%  «f  this  at  all  times.  The  speed  of  the 
motor  and  pumj)  being  constant,  the  hourly  variations  in 
rate  of  pumpage  are  obtained  by  opening  or  closing  a 
relief  valve  located  in  the  fone  main  just  above  the 
pump,  which  valve  allows  the  surplus  sewage  to  fall  back 
into  the  terminal  basin.  The  atteiulant  will,  therefore, 
read,  each  hour,  a  gage  indicating  the  flow  in  the  main 
M'Wer  (measured  at  the  outfall  weir  of  the  terminal 
hacin)  and  then  turn  the  relief  valve  the  requisite  num- 
ber of  limes  to  secure  a  i)urii|mge  of  IVij'/^-  '^^f  course, 
ijuring  heavy  storm  flows  rea(  liing  a  (J00,000,000-gal. 
rate  the  name  proiHirtion  cannot  Ik-  treated. 

(iuiT  f'iiA.MitKR  — The  grit  chamber  into  which  the  sew- 
age first  ent4;rs  in  divided  longitudinally  into  two  parts, 
each  of  whirh  Ih  r>.x2r)  ft.  in  plan,  by  3  ft.  deep  at  the 
uppor  end  and  •>  ft.  at  the  hiwer  end.  The  intention  was 
to  operate,  at  first,  at  a  velocity  of  from  0  |o  12  ft.  pt!r 
min.  Sin<*  Btarting  the  testn  it  has  been  found  that  this 
veloeity  in  tw)  hIow  to  prevent  the  defmsition  of  objec- 


tionable organic  matter.  The  grit  chambers  have  there- 
fore been  remodeled  and  the  velocity  increased  to  about 
30  ft.  per  min.  The  grit  chamber  will  be  used  only  at 
times  of  storm  flow  and  will  be  by-passed  ordinarily.  A 
smaller  grrit  chamber  will  be  built  for  the  dry-weather 
flow  if  this  should  prove  desirable. 

DisTEiBUTiNG  Flume — This  adjoins  the  lower  end  of 
the  grit  chamber  and  conveys  the  sewage  to  all  of  the 
tanks.  The  main  flume,  extending  across  the  upper  ends 
of  Tanks  5,  6  and  7,  together  with  the  entrance  channels 
built  on  to  the  upper  ends  of  the  remaining  tanks,  con- 
stitute a  reservoir  from  which  the  sewage  is  drawn  off 
through  measuring  weirs  of  different  sizes,  into  the  tanks 
themselves.  The  supply  for  the  screen  house  is  taken 
from  the  flume  just  below  the  grit  chamber.  The  re- 
spective crests  of  all  the  weirs  are  set  level,  although  the 
weirs  are  of  various  lengths.  By  this  arrangement  the 
rate  of  flow  through  each  tank  always  bears  the  correct 
proportion  to  the  total  pumpage,  which  will  be  varied 
from  hour  to  hour  as  above  discussed. 

Plain  Sedimentation  Tanks — Tanks  3,  4,  7  and  8 
are  classed  as  sedimentation  tanks.  Nos.  3  and  4  are 
25  and  15  ft.  deep,  respectively,  the  former  being  7x20 
ft.  in  plan,  the  latter  7x30  ft.  (see  Fig.  4  for  details  of 
Tank  3).  They  will  receive  about  100,000  gal.  of  sew- 
age per  day,  representing  about  a  4-hour  storage  period. 
Both  tanks  have  hopper  bottoms,  7x10  ft.  in  plan,  and 
separate  sludge  drains  extending  to  the  bottom  of  each 
hopper.  The  intention  is  to  draw  off  the  sludge  regu- 
larly without  draining  the  tanks.  Tanks  3  and  4  will 
later  be  changed  to  vertical-flow  tanks,  the  sewage  to  be 
discharged  near  the  bottom  and  drawn  off  at  the  top, 
as  in  the  Dortmund  type  of  tank. 

Tanks  7  and  S  are  mIso  of  the  hopper-bottom  type,  but 
shallower.  They  also  will  he  (i|HTated  on  a  4-hour  stor- 
age period.  Tank  7  is  8x40  ft.  in  plan  and  8  ft.  deep 
to  the  bottom  of  the  hoppers.  Tank  8  is  40  ft.  long  and 
of  unusual  design  (see  lower  part  of  Fig.  5).  It  is  4  ft. 
wide  at  the  inlet  end  and  8  ft.  wide  at  the  outlet  end. 
The  bottom  is  formed  into  three  hoppers,  which  are,  re- 
spectively. 10  ft.,  9  ft.  and  8  ft.  deep  below  the  flow 
line.  The  tank  was  designed  with  the  thought  that  the 
heavier  solids  would  .settle  out  first,  and  that  the  volume 
of  sludge  so  deposited  would  be  relatively  greatest  in 
amount  at  the  influent  end,  hence  the  deeper  space  at 
the  upper  end.  The  lighter  particles,  which  will  be  de- 
posited later,  under  decreasing  velocity  of  flow,  will  drop 
into  the  shallower  portion  of  the  tank. 

Septic  Tanks — Tanks  5  and  6  are  each  40x8  ft.  in 
plan,  with  a  flat  or  single-plane  bottom,  8  ft.  deep  at  the 
upper  end  and  9  fi.  dec|)  at  the  lower  end.  These  tanks, 
while  classed  as  septic  tanks,  will  doubtless  later  be  oper- 
ated as  plain  sedinu-ntation  tanks  on  the  basis  of  a  fi-  to 
8-hour  storage  period. 

Two-STOHV  Dit  Fmsoikii  (  Imiioei')  Tanks — Tanks 
9  and  10  are  of  the  siriiiglit-flow  Imhoff  type,  each  10x2" 
ft.  in  plan,  25  ft.  and  20  ft.  deep,  respectively  (see  Fig. 
5).  The  inner  flow  channels  are  20x7  ft.,  and  are  ap- 
proximately 12  ft.  and  8  ft.  deep,  respectively,  represent- 
ing a  3t/_,-hr.  and  a  2l/o-hr.  storage  period  when  treat- 
ing the  |)roposed  average  quantity  of  100,000  gal.  per 
day. 

DiLi'TioN  Tanks.  .\i'xn.iAKY  SETTLiNd  Tanks  and 
Su'DOE  DioKsTiON  Tanks — There  are  two  dilution 
tanks,  each  8x10  ft.  by  6  ft.  deep,  for  studying  the  pro- 
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Detail  at  "X"  (Enlarged] 
■  Flow  Line  El.  6.5         ,  Flow  Line  El  6.5 
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Standard  C.  I 
flange  with  4 
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Sect-ion    A-B  Section  C-D 

TANK  3 

Fig.  4.  Plain  Sedimen-tation  Tanks  3  anb  8,  Cleveland  Sewage  Testing  Station 

(Baffles   for  Tank   3    omitted.) 
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(Tanks    9    and    10    are    of    this    general    design.      No.    9    is 
15-25    ft.    deep    and    No.    10    Is    15-20    ft.    deep.      Dimensions 
each  are  the  same,  except  A  and   B. ). 


Tank  9: 

Tank 

10: 

A  - 

11  ft.  6  in. 

A    = 

6  ft.  6  in. 

B  - 
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Fio.  .■>.  E.M.SC  iiKi!  01!  Imiioff  Taxk.><.  Gm:vi:l.\xd  :-!i:wagi-; 
Tkstixo  St.atiox.   (Baim-lks  Omitticd; 

{lortioii  of  clean  wattT  ni'<r.-;siirv  to  inoffensively  tlilute 
the  cffluent.<  from  the  several  clarification  processes. 
There  are  two  auxiliary  settling  tanks,  each  7.\10  ft.  by 
]5  ft.,  for  darifyinji  the  wash  water  from  the  mechani- 
cal filters  or  scrubbers  and  for  settling  the  effluent  from 
the  sprinkling  filter.  The  two  sludge  digestion  tanks, 
each  7.\7  ft.  by  16  ft.,  are  for  digesting  or  decomi)osing 
tiie  sludge  from  the  several  plain  sedimentation  tanks  in 
order  to  enable  a  comparison  to  be  made  between  sludge 
so  treated  and  sludge  from  the  two-story  tanks. 

(;kn-kic.\l  CoxsTiiiTTiox  OK  T.xXKs — The  tanks  being 
for  temporary  u.-^e  only  are,  with  the  exception  of  the  grit 
chamber,  constructed  of  2-in.  Norway  pine  tongued-and- 
grooved  lumlier.  fastened  to  yellow  pine  6.\6-in.  and  8x8- 
in.  framing.  Tanks  5,  6  and  7  have  wooden  bottoms, 
while  all  others  have  concrete  bottoms.  The  deep  tanks 
are  mostly  in  clay  soil,  which  tends  to  make  them  water- 
fight.  Tanks  .3.  4  and  9,  however,  being  located  quite 
near  to  the  creek  bank,  required  a  special  waterjiroofing 
of  from  4-  to  8-ply  tar  paper  and  pitch.  Some  difFiculfy 
was  a'so  found  in  making  the  woorlen-bottomed  tanks 
tight.  The  grit  chamber,  made  of  square-edge  U-in. 
lumber,  with  3-iii.  steel  rods  about  2  ft.  c.  to  i-.  running 
vertirally  through  it,  gave  no  trouble. 

The  piping  within  the  various  tanks  and  also  the  lines 
which  connect  them  to  the  filter  and  disinfection  devices 
are  cast-iron  Boil  pipe,  this  being  at  the  time  of  purchase 
niticli  cheaper  than  wrought-iroii  pijie  or  cast-iron  water 
I»i|ie.  The  valves  are  all  ligbtweigjit  gate  valves,  made 
by  Crnrie  &  f'o..  and  are  cheaper  than  urdiiiarv  water-gate 
valves. 

RalTles  were  not  placed  on  ail  the  tanks  during  con- 
struction, the  idea  being  to  add  baffles  wherever  they 
were  foun<l  to  be  di'siral)le.  Since  the  plant  was  put  in 
oiM-ration  all  tanks  have  been  provided  with  two  or  three 
)>anies  each. 

S«iiKK\H  AM»  SfiiKKX  HorHK— Tests  are  to  be  made  on 
fhe  pfflciency  of  fine  screens  of  various  meshes.  There  arc 
to  Ik>  four  screen  Wixes,  each  ZV^x-^'  ft-,  with  grooves  for 
insetting  different  screens.  About  25,000  gal.  per  day 
will  Im>  handled  in  each  screen  box.  The  screened  sewage 
flows  to  Tanks  5  and  7.  or  it  can  be  diverted  directly  to 


the  disinfection  house.  A  centrifugal  machine  iias  been 
provided  for  drying  the  screeuiugs. 

The  screening  devices  are  located  in  a  34x:?()-ft.  wooden 
building,  in  which  is  also  placed  the  boiler  which  heats 
the  laboratory. 

Filter  axu  Filter  House — There  have  been  installed 
one  sprinkling  filter  and  three  rapid  filters  on  scrubbers 
(see  Fig.  6  for  section).  The  sprinkling  filter  is  a  wooden 
box  12  ft.  square,  containing  6  ft.  of  slag.  The  sewage 
from  one  of  the  sedimentation  tanks  will  be  applied 
through  one  nozzle,  located  in  the  center.  This  filter  will 
be  dosed  intermittently  from  a  wooden  dosing  tank  oper- 
ated by  3-in.  Miller  siphon  and  located  on  the  roof  of 
the  filter  house. 

The  station  was  ])ut  in  ]>artial  operation  on  Dec.  1. 
1912,  but  the  work  was  not  established  on  a  routine  basis 

Top  of  Rapid  Filter 
■  Top  of  Sprinkling  Filfer,[US.O   IVsirSax,' 
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until  ahout  .Inn.  1.  I!)i;j.  It  was  exjK'ctcd  (.Inn.  T,  ) 
that  tile  (lisinlVrlion  work  would  !)(>  started  liy  Feb.  I. 
l!)i:f. 

Tiic  rapid  lilturs  arc  made  of  water! ij,'lit  wooden  boxes, 
eacli  10x6  ft.  in  plan  and  provided  wilb  sncli  i)ii)inK  and 
fittings  as  are  necessary  to  form  a  MK^chanical  water 
filter.  Two  of  the  rapid  iiltcrs  will  contain  ;i  ft.  of  fine 
gravel  filtering  material  and  the  third  will  contain  'i  ft. 
of  material.  The  filters  will  bo  bauk-washed  by  water 
from  the  city  main.  The  dirty  wash  water  from  the  rapid 
filters  will  pass  into  a  dee])  settling  tank  the  elllneiit  from 
which  will  be  disinfected. 

Along  one  side  of  the  lilter  has  been  l)uilt  the  liltii!; 
hou.se  in  which  are  located  the  valves  necessary  for  oper- 
ating the  filters.  Here  also  is  a  hydraulic  ram,  placed  on 
the  elfiuent  line  from  the  sedimentation  tank.  This  ram 
automatically  raises  the  requisite  amount  of  sewage  into 
the  dosing  taidv  which  supplies  the  sprinkling  liltei-.  thus 
saving  repumping  of  this  amount. 

Disinfection  Housk — This  is  a  two-story,  lCx;{2-ft., 
wooden  structure,  aiul  contains  all  the  devices  for  mixing 
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and  applying  disinfectant  to  the  various  tank  effiuents. 
On  the  lower  floor  are  three  chemical  storage  tanks ;  one 
of  galvanized  iron  (to  be  painted  with  enamel  paint),  8 
ft.  in  diameter  and  10  ft.  deep;  one  of  wood,  8  ft.  in 
diameter  and  10  ft.  deep,  and  one  of  concrete,  4  ft.  square 
in  plan  and  51/2  ft.  deep.  The  first  two  tanks  are  i;o  be 
u.sed  for  the  storage  of  calcium  hypochlorite,  while  the 
concrete  tank  will  be  filled  with  sodium  hypochlorite. 
The  three  different  materials,  galvanized  iron,  wood  and 
concrete  were  u.sed  in  order  to  note  the  relative  effect  of 
the  chlorine  on  them.  On  the  lower  fioor  is  placed  a  large 
feed  box  or  constant-level  tank,  which  can  be  fed  from 
either  of  the  circular  tanks.  This  box  has  six  outlets, 
each  with  its  adjustable  orifice. 

On  the  upper  floor  will  be  stored  the  calcium  chloride, 
which  will  be  introduced  into  the  tanks  from  here.  There 
is  also  a  brine  tank  in  which  will  be  mixed  the  salt  solu- 
tion to  feed  the  electrolytic  cell  which  is  to  make  the 
sodium  hypochlorite.  The  cell  is  known  as  the  "Dayton 
Cell,"  and  will  be  placed  immediately  over  the  concrete 
tank. 

Passing  under  the  floor  of  the  disinfection  house  and 
also  under  the  orifice  box  are  six  6-iu.  pipe  lines  leading 


from  li\e  iMiiks  ami  from  one  filter.  The  sewage  pnBsiiig 
through  each  line  will  he  treated  with  the  disinfectant 
solution  and  then  i)aKsed  into  a  reaction  tank,  of  which 
there  are  six,  located  just  outHid(!  of  the  disinfection 
house.  The  tanks  are  each  designed  to  hold  about  20 
minutes'  flow  of  sewage  and  are  highly  baffled  so  a«  to 
insure  a  rapid   (up  and  down)   flow  through  the  tank. 

SmiKiE  TitKATMENT — TluTe  arc  four  sand-sludge  beds, 
each  10x20  ft.  by  2V^  ft.  deep,  placed  at  such  elevation 
that  the  sludge  from  any  tank  can  flow  onto  them.  Kach 
bed  comjjrises  an  (>|)cn  woodcir  box  filled  with  20  in.  of 
lake  sand. 

As  mentioned  above,  it  is  |>ropo.M'd  to  study  the  drying 
of  sludge  in  a  direct  heat  dryer,  either  before  or  after 
partially  drying  it  by  .some  other  process.  The  dryer 
will  he  const nicterl  in  accordance  with  designs  made  by 
W .  .1.  S|u'iiigborn,  Director  of  Public  Service  of  (Jleve- 
hind,  \\h<j  has  had  extensive  experience  in  the  construc- 
tion and  <iperatioii  of  garbage-reduction  and  drying  ma- 
chinery. If  it  should  be  found  that  it  is  feasible  to  dry 
the  sludge  in  this  way,  the  dried  material  could  probably 
be  sold  by  the  city  for  fertilizer  base  in  connection  with 
the  products  of  the  municipal  garbage-reduction  plant. 
No  ex])ectations  arc  entertained,  of  cour.se,  of  placing 
such  a  method  on -a  money-making  basis ;  but,  as  such  a 
method  would  att'ord  a  sanitary  means  of  disposing  of 
sludge,  es]»ecially  where  little  land  is  available,  it  is  de- 
sired to  obtain  figures  on  the  net  cost  involved  in  hand- 
ling the  sludge  in  this  way.  It  is  expected  to  devote  con- 
siderable time  to  making  chemical  analyses  of  the  various 
sludges. 

Some  studies  will  be  made  of  the  burning  and  distilla- 
tion of  dried  sludge  and  data  on  its  fuel  value  will  be  ob- 
tained. The  digestion  or  .septic  decomposition,  in  .sepa- 
rate sludge  tanks,  of  sludge  drawn  from  some  of  the 
]ilain  sedimentation  tanks  will  be  investigated  by  means 
of  the  sludge-digestion  tanks  above  mentioned. 

Labohatory — The  laboratory  building  is  a  one-stor), 
30x40-ft.  structure.  It  is  divided  (Fig.  7)  into  an  engi- 
neer's oflfice,  chemical  labora'.ory,  bacteriological  labora- 
tory and  preparation  room.  A  very  complete  equipment 
has  been  provided  as  regards  analytical  apparatus,  and 
this  has  been  chosen  with  particular  reference  to  making 
sludge  analyses  and  disinfection  studies,  as  well  as  stand- 
ard analyses  of  sewage  and  effluents.  The  rooms  are  well 
supplied  with  water  taps,  gas  cocks,  sinks  and  drains. 
There  is  also  a  shower  bath  and  a  water  closet.  A  large- 
sized  hood,  accessible  from  both  laboratory  rooms,  has 
been  installed.  The  building  is  well  heated  by  steam 
generated  in  the  boiler  located  in  the  screen  house. 

Pmoposed  Schedule  of  Operation — The  accompany- 
ing chart  (Fig.  8)  indicates  in  a  brief  and  conden.sed 
manner  the  schedule  which  it  is  proposed  to  follow  at  the 
start  (full  lines)  and  also  the  systems  which  will  proba- 
bly be  followed  later  (dotted  lines).  It  is  expected  that 
various  new  problems  will  arise  during  the  course  of  the 
tests  and  the  necessary  changes  of  schedule  will  be  made 
to  enable  these  problems  to  be  taken  up  if  they  are  con- 
sidered of  sufficient  importance.  The  septic  tanks  have 
been  installed  chiefly  to  furnish  comparative  results  and 
these  will  doubtless  be  operated  as  plain  sedimentation 
tanks  or  used  for  other  purposes  later.  The  sprinkling 
filter,  also,  is  to  be  operated  in  order  to  afford  compari- 
son between  its  efficiency,  under  the  local  conditions,  and 
the  efficiency  of  some  of  the  other  devices,  rather  than 
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with  the  expectation  of  adopting  the  sprinkling  filter  in 
the  design  of  the  permanent  plant. 

Modification.*  of  the  forms  and  dimensions  of  the  vari- 
ous tanks  will  suggest  themselves  as  the  tests  proceed. 
For  example,  it  is  probable  that  a  shallower  and  less  ex- 
pensive form  of  Emscher  (Imhoff)  tank  from  which  the 
sludge  can  be  removed  bj-  compressed  air  (with  the  idea 
of  obtaining  a  porous  sludge)  would  be  worthy  of  study. 

Peksoxnel — The  testing  station  is  under  the  general 
direction  of  the  Department  of  Public  Service,  of  which 
W.  J.  Springborn  is  director,  and  Robert  Hoffmann,  chief 
engineer.  The  writer  is  engineer-in-charge  of  the  sta- 
tion; n.  B.  Ilommon  is  chief  chemist  and  bacteriologist; 
G.  B.  Gascoigne,  assistant  chemist ;  E.  G.  Dyer,  assistant 
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bacteriologist,  and  A.  ('.  Lucas,  assistant  engineer.  There 
are  al.«o  a  janitor  for  the  laboratory  and  four  attend- 
ants, whose  duties  are  to  collect  samples  and  make  flow 
observations.    One  attendant  is  on  dutv  at  all  times. 


Bara«d-clny  nallaHt  for  Klectrlo  KallwayH  Is  su^^ested  In 
connection  with  the  construction  of  such  lines  In  the  province 
of  Alberta,  Canada.  Gravel  and  sand  are  scarce  and  of  high 
price  In  the  district  to  be  served,  but  as  the  subsoil  Is  mainly 
clay  It  has  been  suKKested  that  this  mlt;ht  be  burned  for  use 
as  ballast.  Such  material  has  been  used  In  the  Western 
States  by  a  number  of  steam  railways,  and  there  seems  to  be 
no  reason  why  It  should  not  be  satisfactory  on  electric  lines, 
provided  that  the  clay  Is  of  suitable  character,  although  we 
have  no  Information  as  to  Its  previous  use  on  such  lines. 
Perhaps  some  of  our  readers  can  refer  to  electric  Intcrurban 
railways,  which  have  used  this  ballastlni?  material  and  can 
kIvc  us  some  Information  re^ardlnK  the  methods,  cost  and 
ri'sults 


I  liniiillKii  |{iillnn>  <  oiimI  rilelliili  In  ilM  I  -  lli— 1  Hirlllk-  the 
>iiir  ••ii.lliiK  June  30.  1912,  there  were  2953  additional  miles 
of  railway  put  Into  operation  In  Canada,  1738  miles  more 
were  reported  as  ready  for  operation,  and  about  10.000  miles 
were  under  construction.  The  total  railway  mlleaee  of  Can- 
ada, exclusive  sldlnKS  and  double  tracUInx,  Is  Riven  by  the 
ttttllways  and  Canals  Department  as  approximately  30.000 
miles,  representing  a  total  Investment  In  stocks  and  bonds 
(rxciusive  of  irovernment  lines)  of  $1,688, 937,526.  an  averaKo 
of  t50,K32  per  mile.  Dividends  were  paid  equuilnR  4.04  7,.  of 
the  total  stock  issue.  The  public  has  aided  the  construction 
of  thes"  railways  to  the  exti-nt  that  the  total  sum  contributed 
In  cash  by  the  various  federal.  provln>-tal  and  municipal 
Kuthorllies  amounts  to  over  1208.000,000,  whlli?  land  xrants 
of  66,000,000  acres  have  been  aeciuired  by  the  railways.  Rail- 
way bonds  have  been  KUaranteed  by  federal  and  provincial 
Kuvernmrnta  to  the  extent  of  $246,070,046.  The  number  of 
railway  nmplnyaea  was  166,901. 


The  Design  of  Hot  Water  Supply  Sys- 
tems to  Minimize  Corrosion 

By  F.  N.  Speller* 

In  a  paper  on  the  "Durability  of  Welded  Steel  Pipe,'" 
reprinted  and  commented  upon  in  Engineering  News, 
Mar.  23,  1911,  there  was  discussed  the  results  of  investi- 
gations on  the  relative  corrosion  of  iron  and  steel  in  ser- 
vice, and  the  influence  of  the  dissolved  gases  (oxygen 
and  carbonic  acid)  in  water  and  a  scheme  was  suggested 
for  rendering  the  water  practically  harmless  by  removing 
the  air  after  heating.  So  far  as  the  writer  is  aware,  how- 
ever, no  system  has  yet  been  designed  with  this  as  the 
main  object. 

In  the  paper  referred  to,  the  writer  pointed  out,  first, 
that  the  superiority  claimed  for  "genuine"  wrought-iron 
pipe  had  not  been  proven  by  comparative  tests  in  ser- 
vice ;  on  tlie  contrary,  the  numerous  cases  which  are  on 
record  (and  which  have  been  largely  added  to  since  that 
time),  show  conclusively  that  where  both  iron  and  steel 
have  been  used  together  in  water  lines,  the  wrought-iron 
pits  just  as  badly  as  the  steel  under  the  same  conditions. 
A  number  of  such  comparisons  were  compiled  by  the 
writer  for  the  International  Congress  for  Testing  Ma- 
terials last  September.- 

We  need  not  again  go  into  the  cause  of  this  pittilig, 
which  is  now  generally  recognized  to  be  due  to  galvanic 
action  between  impurities  on  the  surface  of  the  metal, 
especially  mill  scale  and  rust.  The  leading  authorities 
now  seem  agreed  that  corrosion  is  practically  independent 
of  the  composition  of  the  metal,  provided  it  is  reasonably 
uniform  (as  the  steel  used  for  welded  pipe  must  neces- 
sarily be  if  it  welds  witliout  develo]jing  injurious  de- 
fects). 

In  order  to  have  continued  corrosion,  o.xygcii  must  be 
present  in  solution ;  the  removal  of  this  oxygen  has  been 
found  to  greatly  lessen  corrosion.  In  his  recent  report  of 
researches  along  this  line.  Dr.  W.  H.  Walker,  Director 
of  the  Research  Laboratory  of  the  Massachusetts  Insti- 
tute of  Technology,  describes  one  of  his  experiments 
thus  :•■ 

Two  colls  made  up  from  pieces  taken  from  the  same 
length  of  pipe  were  each  fed  with  water  from  the  same 
source  at  the  same  temperature.  In  one  case  the  water  was 
heated  to  85°  C.  in  an  open  tank,  while  In  the  other  the  water 
was  heated  to  the  same  temperature  in  a  closed  tank.  The 
feed  water  contained  on  the  average  5.85  c.c.  of  oxygen  per 
liter,  and  passed  through  each  coll  at  the  rate  of  V4  gal.  per 
mln.  After  running  1750  hr.,  the  coll  fed  with  water  heated 
In  an  open  tank  had  lost  22  grama,  while  the  soil  fed  with 
water  heated  In  a  closed  tank  had  lost  155  grams.  In  neither 
case  was  the  oxygen  completely  removed;  If  the  water  in 
the  open  tank  had  been  gently  boiled,  corrosion  In  the  coll 
fed    with    this    water   would    have    been    completely    prevented. 

These  results  again  indicate  that  the  intensity  of  con- 
ditions have  much  more  to  do  with  corrosion  than  any- 
thing else;  so  much  so  that  the  same  material  used  as  a 
pipe  in  a  hot-water  heating  system,  where  the  water  is 
practically  free  from  oxygen  and  unchiiiigcd,  should  last 
50  years  or  more,  while  in  a  closed  hot-water  sujjply 
system  it  may  only  last  five  or  six  years. 

•Metallurgical  Engineer,  National  Tube  Co.,  Frirk  nidg.. 
I'lttBburgh.    Penn. 

'Proceedings.  American  Society  of  Heating  and  Ventilat- 
ing   Engineers,    1911. 

'"Comparative  .Service  Obtained  with  Wrought  Iron  and 
Soft  Steel  Pipes  as  Water  IJnes  In  the  Unlti'd  States."  Proc, 
International   Association  for  Testing  Materials,   1912,  XXIV,  4. 

•"Rnglneerlng  News,"  Dec.  21,  1911;  ".lournal  of  Now  Eng- 
land Water  Works  Assoclallon,"  March.  1912;  ".lournal  of  In- 
dustrial  and    Engineering   Chemistry."   July.    1912. 
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Tliis  principle  til'  iiciitiiif;'  ;iii(l  freeing  tlic  watci-  from 
dissolvecl  oxyfjiMi,  liy  wiiicli  it  seems  p()ssii)ie  to  proldii;^ 
tlie  life  of  standiird  welded  pijie  severiil  times,  is  surely 
worthy  of  carerul  coiisideriitioii  in  desifiniiiK'  i>ipiiiK  sys^- 
tems  \vhi<'li  are  subject  to  corrosiuii. 

A  rei'cnt  investigation,  undertaken  liy  llie  writer  with 
I  he  assistance  of  some  ol'  his  research  staff,  has  (levelo])ed 
interesting  points  in  regard  to  the  present  practice  of 
laying  out  hot-water  supply  systems.  The  influence  of 
the  arrangement  of  the  piping  on  corrosion  seems  to  be 
quite  marked.  de])ending  on  whether  the  gases  arc  liber- 
ated before  the  water  enters  the  distributing  sy.stem  or 
not,  although  the  sejjaration  of  the.se  gases  is  only  par- 
tially ai'comi)lishe(l  under  the  best  conditions.  Ijarge  in- 
stallations were  considered,  such  as  hotels,  large  apart- 
ments and  office  buildings  where,  on  account  of  the  gre«t 
quantity  of  hot  water  used,  serious  trouble  would  be 
mo.st  likely  to  occur. 

The  hot-water  supply  systems  found  in  these  buildings 
differ  in  many  details,  but  may  be  divided  into  two 
classes,  according  to  whether  the  main  vei-tical  dis- 
tributing lines  are  supplied   from   a   common    horizontal 


r<'turns  to  the  heater.  Since  all  the  water  used  paHse** 
up  through  one  risc'r  a  vent  must  h(!  provided,  otherwise 
trouble  due  to  tli('  trapping  of  air  in  the  up|)er  lines  woulfl 
probably  be  e.\|ierii'nc(!d.  It  would  seem  to  be  a  very  siin- 
ple  matter  to  almost  completely  free  the  water  from  dis- 
solved gases  with  such  a  system,  by  putting  a  simple 
air-sei)arating  device  at  the  upper  end  of  the  main  riser, 
as  in(licate<l  at  the  ])oint  A  in  Fig.  2.  To  obtain  the  best 
results,  the  water  should  be  heated  to  about  200°  F., 
using  an  inter-cooler,  if  desired,  to  reduce  the  tempera- 
ture after  leaving  the  air-se|)aratirig  chamber. 

Tin;  writer  has  discussed  only  general  ])rincipleB 
affecting  the  life  of  the  ])iping  system;  tlu;  details  neces- 
sary to  carry  out  these  principles  in  practice  will,  of 
course,  require  thought  and  expert  knowledge  of  design 
on  the  part  of  practical  engineers  having  to  do  with 
heating  and  plumbing. 

Witli  ])ure  water,  such  as  is  supplied  to  New  York  City 
for  example,  the  percentage  of  di.s.solved  gases  is  propor- 
tionately high,  so  that  the  benefit  to  be  expected  from 
such  treatment  when  thoroughly  carried  out  and  main- 
tained would  probably  be  very  marked. 
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Figs.  1  AND  2.  Two  Types  of  Hot-watek  Supply  Systems 


main  in  the  ba.sement,  or  from  a  similar  horizontal  dis- 
tributing main  above  the  level  of  the  highest  fixture  near 
the  roof.  These  types  of  installations  are  illustrated, 
diagrammatically  and  without  detail  of  any  kind,  in  Figs. 
1  and  2. 

The  underfed  system  is  characterized  by  a  number  of 
independent  risers  and  retiirn-ri.sers,  each  supplying  a 
separate  section  of  the  building.  These  risers  are  rarely 
vented  at  the  top  and  coiKsequently  the  hot  water  is 
always  supersaturated  with  air  when  the  system  is  in 
continuous  use.  This  is  a  good  exain]ile  of  the  closed 
type  of  heating  so  designed  that  it  would  be  very  difficult, 
if  not  entirely  impracticable,  to  vent  so  as  to  remove  the 
gases  before  the  water  is  used. 

The  system  illustrated  by  Fig.  3,  on  the  other  hand, 
is  radically  different  in  this  respect  and  to  a  considerable 
extent,  although  not  completely,  allows  the  escape  of 
dissolved  gases  to  the  atmosphere  at  the  highest  point  be- 
fore the  water  is  distributed  throughout  the  system  and 


Several  cases  investigated,  where  large  .systems  of  hot- 
water  supply  lines  have  .suffered  .serious  damage  in  six 
or  eight  years,  have  all  occurred  in  buildings  equipped 
with  closed  heating  systems.  So  far,  we  have  not  found 
serious  trouble  in  .systems  of  the  open  tyi>e  where  any 
attention  has  been  given  to  venting,  although  the  sig- 
nificance of  adequate  venting  of  such  systems  does  not 
seem  to  be  appreciated  by  architects  and  engineers,  for 
in  some  cases,  where  vents  were  provided,  the  practice 
was  to  keep  them  closed  except  when  trouble  with  air- 
hammer  was  experienced. 

Engineers  and  architects  have  ])erhaps  hesitated  to 
make  changes  in  the  closed  system  of  heating  without 
more  practical  evidence  of  a  substantial  character,  the 
scientific  study  of  corrosion  being  all  new  ground.  The 
writer  hopes  to  see  a  free  discussion,  on  the  part  of  those 
wdio  have  most  experience  in  such  work,  so  that  the  best 
system  of  design  may  be  developed  for  such  installations 
with  due  regard  to  prevention  of  corrosion. 
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The  Hughes  Terminal  on  the  Dela- 
ware River  at  Philadelphia 

Bv  H.  McL.  Hardixc;* 
Delaware  Kiveu  Tkaffic— The  Delaware  River,  on 
which  this  uew  terminal  is  to  be  located,  carries  more 
commerce  than  any  other  river  in  the  United  States.    In 

1910  the  freight  was  2.5,496,000  tons,  having  a  value  of 
$1,340,392,000.  This  commerce  pays  into  the  United 
States  treasury  appro.ximately  $20,000,000  annually.    In 

1911  the  port  of  Philadelphia  made  a  new  commercial 
record — a  greater  number  of  vessels  and  a  larger  tonnage 


Fio.  1.  Map  of  the  Fokt  of  Philadelphia,  Showing 
THE  PitoposEi)  HroHEs  Tehmixal 

than  in  any  previous  year.  The  principal  shipbuilding  in- 
terests of  the  country  are  on  the  Delaware  River. 

Ill  I'iiiladelphia  there  is  now  little  unoccupied  space 
out  of  the  ;j6,640  iin.ft.  of  water  front.  There  is  no  effec- 
tive coordination  here  between  the  rail  and  water  lines,. 
and  this  is  especially  true  of  the  transshipment  and  trans- 
fer Fheds.  the  warehouses  and  the  industrial  sections.  The 
total  volume  of  traffic  handled  at  I'hiladelphia  in  the  year 
1911  by  the  three  railways  entering  amounted  to  32,562,- 
000  tons;  all  the  railway  terminals  are  more  or  less  con- 
gested. 

Location  of  the  Piioposep  Huohes  Terminal — By 
an  inspection  of  Fig.  1,  the  position  of  the  Hughes 
Terminal  in  relation  to  the  city  of  Philadeli)liia  and  the 
Hurronnding  country  is  clearly  indicated.  It  is  contiguous 
to  the  boundary  line  of  I'hiladelphiii,  and  about  eight 
miles  from  the  City  Hall;  it  is  directly  on  the  Delaware 
River,  about  80  miles  from  the  sea,  and  has  an  advan- 
tageous situation.  The  projected  terminal  is  105  miles 
nearer  Panama  than  New  York.  It  is  nearer  the  great 
manufacturing  centers  of  Philadelphia,  Pittsburgh  and 
Chicago  than  any  other  Eastern  seaport  terminal.  There 
will  be  small  ta.xes,  and  control  of  the  township  will  rest 
with  the  terminal  authorities. 

Including  the  three  adjoining  counties  and  the  smaller 
cities,  there  is  a  contributing  population  near-by  of  not 
less  than  2.500,000;  but  the  shippers  and  consignees  in 
a  greater  population  of  many  millions  will  use  this  ter- 
minal if  the  facilities  are  favorable,  for  contributing  to 
thi8  terminal  will  then  be  the  rich  states  of  Pennsylvania, 
Ohio,  western   -Vew   York.   Indiana.   Illinois  and   others. 

The  physical  characteristics  of  the  location  show  Tini- 
rnm  Island,  a  low-lying  stretch  of  land,  and  on  a  line 
between  that  and   Hog   Island    (Fig.   1)   another   island, 

•CofmuKInK  Kniflinvr.  Iirpnrtmvtit  of  Dock*  iind  Furrles 
of  Ihi-  City  ofNiw  York.   17  finttory  PI..  Now  York  City. 


then  very  shallow  water  or  a  submerged  bar  and  the 
Mitlin  Bar  Dike  of  the  government  which  cuts  off  the 
shallow  water  between  the  island  and  the  mainland  and 
the  Delaware  River. 

The  shallow  body  of  water  to  the  rear  of  these  islands 
and  bars  averages  7  ft.  mean  low  water  and  is  called  the 
.Miflin  Basin.  It  is  mostly  owned  by  the  terminal.  From 
the  channel  now  being  dredged  by  the  government,  and 
from  the  deepening  of  the  center  of  the  basin  (Fig.  2) 
there  will  be  material  for  the  earthfilling  of  the  initial  de- 
velopment. 

Acreage  and  Frontage — This  new  terminal  will  con- 
tain, south  of  the  trolley  road,  about  2500  acres.  This 
includes  the  shore  land,  the  Miflin  Basin,  the  islands  in 
front,  the  whole  of  Tinicum  Island  and  the  submerged 
lands  which  are  part  of  the  Tinicum  Island  property. 
There  will  also  be  about  500  acres  north  of  the  trolley 
road. 

In  the  first  layout,  as  planned,  there  will  be  about  25,- 
000  ft.  of  lineal  frontage,  or  berthing  capacity  at  one 
time  for  some  40  vessels  500  ft.  long.  There  will  be  two 
piers,  each  1000  ft.  long.  There  is  space  for  eight  1000- 
ft.  piers  within  the  basin.  In  future  developments,  each 
new  basin  will  have  practically  the  same  lineal  pier  and 
quay  length,  the  three  basins  would  therefore  have  a 
lineal  frontage  of  60,000  ft. 

There  can  be  five  river  piers,  with  10,000  ft.  frontage, 
in  front  of  the  cotton  area.  Other  river  piers  can  give 
24,000  ft.  additional.  Furthermore  there  can  be  de- 
veloped  a   frontage   u]>on   Imtii   sides  of  Tinicum   Island 
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Fifi.  2.  Plan  of  Development.-  Hiciiks  Terminal. 

PlIILAnKLPIII  \ 

west  of  the  terminal  development  |)ro])er.  It  will  there- 
fore be  seen  that  there  will  be  a  surplus  of  frontage  for 
many  years  to  come. 

It  is  estimated  conservatively.  i)y  rtiaking  use  of  the 
latest  mechanical  appliances,  there  should  be  an  annual 
transferring  capacity  at  the  20,000  Iin.ft.  of  pier  and  quay 
walls  of  about  four  million  tons. 

The  Waterway — There  is  at  prescMit  a  depth  of  30 
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rt.  ill  the  cliiinnci,  ami  iippropriation  has  hnn  inmh'  hy 
llie  ^'ovoriiliK'iit  Id  increase  tliis  to  'M')  I'l.,  witli  a  width  of 
SOO  to   1(H)«  i't. 

The  river  here  is  a  mile  and  a  quarter  \vi(h'.  There  is 
water  area  for  all  terminal  re{|uirerneii1s.  ineludinf? 
anchorage  and  ship-turning  space. 

Railway  FAcrUTtKS — It  is  the  intent  mn  to  provide 
ample  room  in  this  terminal  I'oi-  tiackaj^i'  loi-  all  pur- 
poses, including  team-track  facilities,  sidings  ami  storage 
yards,  receiving  and  classification  yards,  and  perhaps  a 
transfer  station.  In  its  final  development  there  will  be 
60  miles  of  trackage.  It  is  the  purpose  to  transfer  the 
freight,  as  far  as  practicable,  directly  to  cars  upon  tracks 
behind  each  pier  or  quay.  This  may  be  from  the  ship's 
hold,  from  the  deck,  or  from  the  pier  side.  rro])er  con- 
sideration will  be  given  in  this  connection  to  customs 
regulations,  assorting  and  distributing.  In  order  to  do 
this  without  rehandling,  which  would  add  some  15  to 
20c.  per  ton  to  the  cost  of  transference  of  miscellaneous 
freight,  it  is  necessary  to  have  placement  for  at  least  300 
cars  iu  each  one  or  two  combined  sections  of  the  terminal. 
In  the  storage  yards,  to  the  north  of  the  terminal,  will 
be  trackage  for  over  !)00  additional  cars,  and  more  track- 
age in  other  locations.  Trackage  is  also  provided  for  cars 
within  and  between  the  sheds  and  warehouses  and  be- 
tween the  w^arehouses  and  the  industrial  section.  Space 
can  readily  be  reserved  still  further  to  the  north  of  ami 
within  the  terminal  grounds  for  classification  and  trans- 
fer yards. 

Between  each  of  the  four  lines  of  tracks  serving  the 
piers  and  quays  are  platforms,  about  20  ft.  wide.  This 
enables  the  cars  to  be  loaded  or  unloaded  without  "spot- 
ting." Many  sidings  will  be  so  arranged,  not  only  for 
local  freight,  but  also  for  full  carloads,  and  for  the  local 
team  freight. 

No  successful  terminal  has  ]M'oved  to  be  too  large,  and 
all  the  available  space  here  will  sooner  or  later  be  urgently 
needed.  It  therefore  seemed  advisable  for  the  tracks  to 
pass  through  the  lower  story  of  the  sheds.  Another  ad- 
vantage of  this  is  that  the  handling  and  transferring  of 
the  freight  is  done  under  cover,  avoiding  horizontal 
movements;  the  work  can  proceed  during  inclement 
Aveather,  and  the  property  be  protected  from  damage  and 
also  from  theft. 

It  is  also  propo.sed  to  extend  the  sidings  through  a 
portion  of  the  lower  story  of  the  warehouses  for  similar 
reasons,  and  for  the  direct  elevation  of  freight  to  the 
iipper  stories,  but  tracks  are  not  to  be  extended  within 
the  pier-sheds  or  upon  the  piers,  except  possibly  on  special 
piers  for  the  transference  of  bulk  freight  or  cargoes  of 
few  marks.  For  miscellaneous  or  package  freight  ser- 
vice, it  is  not  advisable  that  cars  should  pass  upon  the 
piers. 

The  railway  franchises  of  the  terminal,  extending  to 
the  rear  of  the  terminal  lands  and  connecting  with  inde- 
pendent railroads,  will  serve  all  parts  of  the  terminal  and 
may  be  supplemented  by  overhead  transfer  tracks. 

IxTER.VAL  Water  Area— The  basin  will  be  an  anchor- 
age place  for  barges  and  lighters,  and  a  temporary  moor- 
ing place  for  even  the  longer  vessels. 

One  slip  has  been  indicated  as  dredged  within  the 
eastern  portion  of  the  basin,  about  2600  ft.  long  and  300 
ft.  wide.  The  reason  for  this  is  that  it  seems  to  be  excel- 
lently well  adapted  for  special  freight  and  for  transfer- 
ence to  the  local  industries  by  railway  or  transfer  tracks. 


As  there  nin.-l  he  a  location  where  certain  claHHCS  of 
cargoes  can  be  transferred  directly  between  ships  and 
lighters,  the  basin  can  Ik-  used  for  this  jjurpose. 

Maii(ji.\ai,  Way— a  strip  of  land  200  ft.  in  width,  in 
front  of  the  transfer  sheds  and  called  the  marginal  way. 
is  reserved  for  the  common  use  of  all  the  factories  and 
the  whole  terminal,  and  r<jr  sni-faee  tracks  ami  oveihead 
runways. 

TiiA\ssHii'Mi;.\T  SiiKas — Tbe.se  sheds  in  the  basin  sec- 
tion are  upon  the  piers.  Only  two  sheds  will  be  con- 
structed at  first.  The.se  will  be  of  one  story,  about  40  ft. 
high,  138  ft.  wide  and  800  ft.  long,  fully  equipped  with 
freight  tiering  and  transferring  machinery. 

To  the  east  of  the  basin  will  be  other  transit  sheds  in 
the  future,  100  ft.  wide  and  ")()0  ft.  long,  of  the  two- 
section  ty])e.  These  are  chiefly  for  tin;  transference  and 
storage  of  cotton  and  similar  nniterial  which,  on  account 
of  fire  risk,  it  is  desirable  to  isolate. 

Locations  for  some  special  commodities  are  shown  on 
Fig.  2,  but  provisions  have  been  made  for  other  com- 
modities such  as  tobacco,  wool,  ore,  phosphates,  lumber, 
fruit  and  for  markets.  Lumber  and  structural-steel 
yards  will  later  be  located  west  of  the  basin.  There  might 
well  be  storage  warehouses  for  j)erishable  freight  and  a 
market. 

Thansi'ki!  Shkds — To  (he  rear  of  the  marginal  way 
are  transfer  sheds  for  transference  to  and  from  cars  or 
drays,  and  for  shorter-time  storage  than  in  warehouses. 
There  are  five  groups  of  these  sheds,  with  five  sheds  in 
each  group,  each  shed  being  500  ft.  long  and  100  ft. 
wide.  Only  four  sheds  will  be  erected  and  equipped 
in  the  beginning.  These  are  one  story  in  height,  with 
elevated  or  auxiliary  floors.  The  lower  section  is  14  ft. 
high  and  the  upper  section  is  26  ft. 

Warehouses — Toward  the  north  of  the  transfer  sheds, 
between  them  and  the  industrial  section,  will  be  located 
warehouses,  of  which  only  two  need  be  constructed  at 
first.  They  will  be  of  reinforced  concrete  and  will  have 
sprinklers  for  fire  protection.  Each  warehouse  is  500  ft. 
long  and  100  ft.  wide,  with  a  connecting  wing,  with  fire 
walls  and  doors  between  wings.  The  walls  will  be  de- 
signed for  sufficient  strength  to  sustain  other  stories. 
The  lower  section  of  these  will  be  reserved  for  car  tracks, 
car  platforms  and  dray  platforms.  Above  the  car  plat- 
forms will  be  openings  so  that  freight  can  be  taken  to 
the  upper  floors. 

Machinery — Later  devices  consist  in  overhead  track- 
age and  electric  transferring  and  hoisting  machinery. 
This  conveying  mechanism  consists  of  a  transfer-tractor 
which  draws  after  itself  from  one  to  four  trailers,  each 
trailer  supporting  an  electric  hoist.  This  transfer-tractor 
constitutes  the  traveling-conveying  mechanism,  having  a 
speed  up  to  nine  miles  an  hour,  with  its  complement  of 
trailers  and  six  tons  of  freight. 

Power  House — A  1000-hp.  central  station  will  be 
located  on  the  west  side  of  the  basin  for  supplying  light 
and  power.  The  lighting  generators  will  furnish  alter- 
nating current;  there  will  be  two  500-volt  direct-current 
machines  for  power. 

Use  of  the  Terminal — The  piers,  pier-sheds  and 
marginal  way  will  be  for  the  common  use  of  the  terminal. 
Certain  transfer  sheds  will  be  rented  exclusively  to  trans- 
portation companies  rather  than  the  piers  or  pier-sheds, 
and  the  terminal  company  will  transfer  freight  between 
the  vessel  or  the  pier  and  the  transfer  shed  :  it  can  do  it 
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at  a  less  cost  than  the  transportation  company  can  handle 
it  upon  a  pier  alone. 

Cost  axu  Income — The  initial  investment  expendi- 
ture would  be  about  $2,900,000.  The  estimated  gross  in- 
come will  be  about  $1,200,000,  the  expenses  $580,000,  and 
the  net  income  $660,000. 

Recommended  Changes  in  Portland 
Cement  Specifications 

The  Bureau  of  Science  of  tlic  Philippine  Islands  has 
been  investigating  for  five  years  the  physical  and  chemi- 
cal properties  of  portland  cement  and  has  published  the 
results  from  time  to  time  in  the  PhiUppine  Journal  of 
Science*  These  studies  have  recently  been  brought  to  an 
end  and  the  final  results  published  in  the  June,  1912, 
issue  of  the  Philippine  Journal  of  Science.  While  pres- 
sure of  space  forbids  any  complete  resume  of  the  entire 
publication  of  the.se  studies  or  even  of  the  summary  of 
them,  which  appears  in  the  la.st  report  noted  above,  the 
final  conclusions  as  to  possible  reform  in  cement  specifi- 
cations are  interesting  as  indicating  the  general  conclu- 
sions of  the  investigators,  and  they  are  given  below.  The 
complete  report,  of  the  work  can  be  obtained  from  the 
Bureau  of  Science,  Manila,  P.  I.  The  studies  were  under 
the  general  direction  of  W.  ('.  Reibling,  Chief,  Division  of 
General  Inorganic  and  Physical  Chemistry. 

The  conclusions  follow: 

(1)  The  qualities  in  portland  cement  which  we  need  are 
constancy  in  volume  and  setting:  properties,  and  reliability 
of  strength,  and  it  is  of  vital  importance  that  this  material 
both  harden  rapidly  and  maintain  prreat  strength.  We  be- 
lieve that  the  enforcement  of  the  tollowinp  reciimmcnda- 
tlons  will  increase  the  efficiency  of  the  present  standard  ce- 
ment specifications  of  the  American  Society  for  Testing 
Materials. 

A.  ConcernlnR    the    constancy    of    volume: 

(a)  In  order  to  secure  the  desired  efficiency  In  port- 
land  cement,  the  manufacturer  must  be  induced  to 
burn  his  materials  so  that  no  seasoning  is  required 
to  produce  a   sound  cement. 

(b)  Failure  to  meet  the  requirements  of  the  acceler- 
ated tests  shall  (in  place  of  "need  not"  as  now 
specified)    be   sufficient   cause   for   rejection. 

B.  Concerning   the   specific   gravity: 

<a)  In  order  to  secure  the  best  burning  and  proper 
storing,  the  specific  gravity  of  the  cement  as  re- 
ceived (I.e..  dried  but  not  Ignited)  shall  not  be  less 
than  3.10  unless  the  loss  by  ignition  is  less  than 
2%t. 

(b)  The  clause  "Should  the  test  of  cement  as  received 
fall  below  this  requirement  a  second  test  may  be 
made  upon  a  sample  Ignited  at  a  low  red  heat" 
should   be  omitted. 

(c)  The  clause  "A  low  specific  gravity  In  conjunction 
with    a    high    loss    by    ignition     Is    positive    proof    of 

undesirable  burning,  adulteration  or  seasoning" 
should  be  substituted  for  the  present  paragraphs 
concerning   the   significance   of    the   specific  gravity. 

C.  Concerning   the   fineness: 

la)  As  the  8|)eclflcatlons  now  stand,  there  Is  little  In- 
centive to  Induce  the  manufacturer  to  grind  to  the 
degree  of  pulverization  that  modern  improvements 
In  grinding  machinery  has  made  practicable  unless 
hi*  cement  is  so  poor  that  extreme  fineness  is  nec- 
essary to  enable  It  to  pass  the  requirements  for 
strength    and    soundness.      Therefore: 

lb)  That  th<'  cement  Hhall  leave  a  residue  of  not  mori' 
than  hVr  by  weight  on  the  No.  100.  and  not  more 
than  20%   on  the  No.  200  sieve. 

D.  Concerning    the    tensile    stn-nglh: 

*One  of  these  reports  was  abstracted  in  "Engineering 
News,"    Dec.    3.    IDOII,    p.    612. 

tThe  above  rerommindnilnn  provides  for  (he  possibility 
of  n  well-burned  cement  with  a  lower  specific  gravity  pro- 
vided the  low  grnvlly  l«  not  due  to  lulmequnnt  abaorptlon  of 
rolntlle  constituents:  but  our  experience  does  not  Include 
■uch  a  possibility. 


(a)  That  the  average  of  at  least  four  briquettes  rep- 
resenting' at  least  two  separate  mixtures  of  the 
same  sample  shall  be  taken  for  each  test,  exclud- 
ing  any    results    which    are    manifestly    faulty. 

E.  Concerning  retests: 

(a)  Manufacturers  should  be  impressed  with  the  fact 
that  these  are  minimum  requirements;  that  ample 
provision  already  has  been  made  in  the  specifica- 
tions for  lack  of  uniformity  in  testing  as  well  as 
in  real  quality;  and  that  a  quality  so  superior 
should  be  demanded  that,  regardless  of  the  variable 
factors,  the  ability  of  cement  to  pass  all  require- 
ments  shall    be    a    certainty.      Therefore; 

(b)  The  results  obtained  from  the  original  test  shall 
be  considered  as  final  unless  it  becomes  evident  that 
serious  error  in  sampling  or  testing  lias  resulted  in 
totally  misrepresenting  the  quality  of  the  cement. 
In  other  words,  that  "border-line"  cements  should 
be  avoided  as  much  as  possible. 

F.  Concerning    the    practical    significance    of     the     above 
recommendations: 

(a)  Manufacturing  conditions  are  such  that  we  can- 
not hope  to  secure  portland  cement  which  cont:iins 
no  free  lime.  Also,  it  is  realized  that  the  pi-opi'.^.  ■] 
specifications  are  not  perfect.  However,  we  bclie\  •_■ 
that  the  enforcement  of  the  above  recommendations 
will  support  and  promote  the  best  practice  in  grind- 
ing and  burning,  and,  accordingly,  secure  greater 
uniformity  and  efficiency  than  the  present  specifi- 
cations. 

(b)  Without  the  hearty,  honest  cooperation  of  both 
manufacturer  and  user  little  can  be  accomplished. 
The  degree  of  fineness  and  burning  are  important 
financial  considerations  to  the  manufacturer,  and 
the   consumer  should   buy   on   a  basis   of   quality. 

(c)  The  testing  of  a  great  number  of  commercial  port- 
land  cements  from  many  parts  of  the  world  has 
convinced  us  of  the  feasibility  of  these  recommen- 
dations from  both  economic  and  practical  stand- 
points, and  the  results  obtained  have  disproved  all 
claims  to  the  contrary.  For  Instance,  a  certain 
manufacturer  in  America  stated  that  owing  to  a 
long  sea  voyage  he  could  not  guarantee  his  ce- 
ment to  pass  the  3.10  requirement  for  specific  grav- 
ity. Our  work  showed  conclusively  that  cement 
stored  in  good  barrels  undergoes  very  little  change 
due  to  atmospheric  influences  and  many  cements 
imported  from  Europe  and  America  show  consist- 
ently a  gravity  above  3.10  and  a  low  loss  by  igni- 
tion. These  are  the  cements  which,  as  stated  in 
the  Introduction  of  our  work,  show  the  most  re- 
markable   uniformity    in    physical    properties. 

(2)  We  desire  to  emphasize  the  importance  of  the  cal- 
cium hydroxideaphenol  microscopic  test  for  free  lime,  as  in 
every  Instance  the  physical  and  chemical  properties  of  the 
different  products  examined  demonstrated  the  accuracy  and 
usefulness  of  this  test.  As  stated,  we  believe  that  in  the 
hands  of  an  expert  it  gives  more  definite  and  reliable  in- 
formation regarding  the  constancy  of  strength  and  volume 
than  the  usual  28-day  or  even  3-  or  6-month  tests.  How- 
ever, there  is  one  undesirable  feature  to  this  test;  namely, 
that  it  requires  considerable  experience  and  ability  cor- 
rectly to  Interpret  the  significance  of  the  phenolatc  crystals 
formed  on  the  microscopic  slide.  Therefore,  In  order  to 
make  this  test  generally  practicable  and  universally  depend- 
able. It  must  be  simplified  or  made  quantitative.  Certainly, 
its  possibilities  and  Importance  warrant  much  more  I'Xlended 
research  in  this  dire,  t  ion  tluiii  we  liavi-  had  oiiportunlty 
accomplish. 


Kelnroreell-eotierele  'l'rolle>  I'oIcn  are  In  UHe  at  Windsor.] 
(int.,  Canada,  by  the  Windsor.  Kssex  &  Lake  Shore  Hapid  Ry.  i 
They  are  for  the  span-wire  suspension  of  a  catenary  system  | 
consisting  of  a  i'«-in.  standard  messenger  cable  and  No.  3-0  j 
grooved  trolley  wire  with  hangers  10  ft.  apart.  •  The  poles] 
are  30  ft.  long,  set  8  ft.  In  the  ground;  those  on  tangents  are^ 
6  in.  square  at  the  base  and  are  reinforced  by  five  round  i 
steel  rods  %  In.  In  diameter,  extending  the  entire  length. 
Those  on  curves  are  8  In.  square  ut  the  top  and  12  in.  at  the! 
bottom,  with  seven  steel  rods.  The  corners  of  the  poles  are 
chamfered.  The  only  trouble  with  these  poles  Is  that  whon- 
I'ver  a  pole  is  leaning  in  the  line  of  strain  it  soon  gits  badly 
out  of  line,  owing  prolial)ly  to  Its  weight.  This  could  ho 
been  avoided  by  setting  the  poles  in  concrete,  which  was  not 
done  when  they  were  placed  originally.  A.  W.  Weatman,  t 
perlntendenl.  Is  of  opinion  that  concrete  poles,  properly  ci 
strueled  and  erected,  would  last  longer  and  cost  less  i 
year   our   pole   than   either   wood    or  steel   poles. 
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Building    a    Large    Railway 
Embankment 

III  cciiiiiccl  inn  with  tlic  ciMistiiiction  oii  ii  liir;;r  rriii- 
r(ir(f(l-(<iiiirclr  urr-diii-k  recently  built  by  the  Ijiiki^  Sii- 
|)criiir  iV  lsli|iciiiiii,u  li'y.  Co.,  at  Marquette,  Mich,  (ilc- 
.scribcil  ill  tiiir  issue  nf  .hin.  •"> ) .  there  was  coiLstructed  an 
apiirdiich  111!  nr  cinhaiikineiit  of  appro.xiiiiately  601), 001) 
<u.\cl.  'This  work  contained  severiil  special  features  of  in- 
terest. It  was  coniineneed  Api-.  :i,  li)ll,  and  finislied 
Jan.  1"),  l!)!v.  The  total  nuniher  ol'  days  worked,  which 
means  the  nuniber  of  shifts  the  (  ivw  was  under  i)ay,  was 
:Vi'.i.  The  total  (jiiantity  of  niateiial  moved  by  the  steam 
shovel  was  oo;i97i)  cu.yd..  being  an  average  of  1-128  cu.yd. 
a  day.  The  best  monthly  average  was  made  in  April, 
when  97,283  cu.yd.  were  moved  in  50  shifts,  making  an 
average  of  1944  cu.yd.  per  shift.  The  poore.st  monthly 
average  was  made  in  .'aiuiary.  1912,  when  11,627  cu.yd. 
were  moved  in  12  shifts,  an  avei-age  of  969  yd.  per  shift. 
The  work-train  crew  consisted  of  a  conductor  and  two 
hrakemen.  The  equipment  consisted  of  a  Bucyrus  .steam 
shovel,  with  a  3-yd.  dipper,  and  25  standa)-d-gage  side- 
dump  cars  of  5  and  6  cu.yd.  capacity.  The  average  haul 
was  about  1^2  niiles.  The  material  was  sand,  and  the 
average  face  in  the  pit  was  about   Hi  ft. 

The  material  was  dumped  from  a  temporary  trestle 
consisting  of  two-post  bents,  the  posts  or  legs  being  of 
round  timbers  with  8-in.  tops.  This  trestle  is  shown  in 
the  accompanying  cut.  The  ca])s  and  sills  were  made 
of  old  timbers,  from  10x10  to  12x12  in.,  the  sills  being 
spliced  to  get  the  desired  length.  Each  bent  had  sway- 
bracing  consisting  of  small  rouiul  poles.  These  bents 
were  spaced  about  20  ft.  centers  ami  braced  longitudinally 
with  round  poles  about  4-in.  size  at  the  top.  One  8x16- 
in.  stringer  was  u.sed  under  each  rail.  The  stringers  were 
held  in  place  by  means  of  cleats  .s]>iked  on  top  of  the 
cap  and  bottom  of  stringer,  so  that  the  latter  could  be 
easily  removed  after  the  embankment  was  made.  The 
remainder  of  the  trestle  was  left  in  the  embankment. 

The  trestle  was  not  intended  to  carry  any  load  except 
the  empty  dump  cars,  and  the  material  was  not  dumped 
from  the  trestle  but  from  the  end  of  the  embankment. 
The  dumping  was  done  by  four  men,  two  on  each  side, 
who  knocked  off  the  toggle  chains  of  the  cars  with 
shovels  having  reinforced  points,  the  cars  being  so  loaded 
in  the  pit  that  half  of  the  train  would  dump  in  each  di- 
rection. The  train  of  25  cars  was  dumped  in  less  than 
three  minutes.  It  was  then  taken  back  to  the  pit,  where 
the  cars  were  righted  by  the  pitman,  six  pitmen  being 
employed  at  the  shovel  to  take  care  of  the  extra  work 
of  rigliting  the  dump  cars.  The  four  dump  men  cast  the 
earth  into  the  center  and  tamped  up  the  track  while  the 
train  was  gone  to  the  pit.  so  that  the  next  train  would 
have  a  solid  embankment  to  run  on  and  would  not  strain 
the  stringers.  The  dump  men  also  took  out  the  stringers 
(after  the  dump  was  made),  in  the  intervals  during  the 
train's  absence.  This  was  done  hy  digging  down  along- 
side of  the  stringer  and  rolling  the  stringer  out  while 
the  bank  was  narrow.  This  work  of  taking  out  stringers 
was  formerly  done  on  Sundays,  when  it  was  necessary  to 
get  out  the  train  crew  and  pull  the  stringers  with  the 
iocomoti\'e. 

The  main  trouble  in  this  method  of  dumping  from  a 
trestle  is  the  danger  of  breaking  the  trestle  legs  and 
crowfl'ng  them  from  under  the  cap.     To  prevent  this, 


deals  were  iiollcd  to  the  top.M  «f  the  trestle  legH  and  ex- 
tended up  behind  the  ca|)s.  'i'he  trestle  legs  were  sup- 
poiled  anil  prevenle<i  from  bending  and  breaking  iiv 
means  of  lies  iinide  of  six  or  eight  strands  of  No.  9  bind- 
ing wire  about  every  15  ft.  in  height.  Tlu!se  ties  were 
|)laced  jjarallel  to  the  slope  of  the  end  of  the  embankment, 
ami  extended  from  bent  to  bent.  The  natural  method  at 
first  seemed  to  be  to  tie  tlii'  loj)  of  each  bent  back  to  hot 
tom  of  the  next  bent  under  the  end)ankment.  This 
method  »as  not  satisfactory,  as  the  jiressure  of  the  set- 
tling earth  would  bend  and  break  the  tie  wires. 

The  longest  trestle  legs  used  in  this  work  were  50  ft. 
long,  which  brought  the  embankment  to  a  heiight  of  55 
ft.  From  this  point  to  the  point  at  the  beginning  of  the 
steel  trestle,  whei'c  the  eniliankment  was  70  ft.  high,  th(! 
liank  was  built  across  a  swamp  where  the  water  was  about 
(!  ft.  deep.  Til,,  base  of  this  bank  to  a  height  of  23  ft. 
acio.ss  the  swamp  was  built  by  the  Zenith  Dredge  Co.,  of 
Duluth,  Minn.,  with  a  hydraulic  dredge,  the  material 
lieing  dredged  from  the  harbor  to  form  the  slips  at  the 
dock.  This  hydraulically  filled  base  is  shown  in  the  cut. 
To  span  an  interval  of  swamp  between  the  hard  ground 
and  the  base  put  in  by  the  hydraulic  dredge,  a  water-jet 
was  u.sed  to  sluice  material   into  i)lace  from  the  dump. 


BCILMNG  A   L.\nGE  EMBANKMENT  BY  PUMPING  FOR  THE 

Base  and  Dt'.MPixo  from  Cars  for  the  Upper 
Part:  L.Uvi:  Sipeiuoh  &  Isiipeming  Ry. 

Two  men,  using  ordinary  fire  ho.se,  washed  the  material 
ahead  in  troughs  as  it  was  dum])ed  from  the  cars,  so  as 
to  form  a  base  upon  which  to  build  the  temporary  tre.stle. 
The  tioughs  were  of  corrugated  iron.  By  this  method 
only  three  men  were  employed  on  the  dump  instead  of 
four,  and  the  work  went  on  nearly  as  fa.st  as  usual.  A 
]iart  of  the  time  the  work  was  carried  on  at  night,  and 
the  records  show  that  fully  as  much  work  was  accom- 
plished at  night  as  in  the  day  time,  with  no  additional 
ex]3en.se. 

In  order  to  carry  on  the  work  without  interruption 
while  the  hydraulic  dredge  work  was  in  progres,s,  sub- 
bents  were  jetted  into  the  base  fill  which  was  in  process 
of  con,«truction  and  the  temporary  trestle  built  on  these. 
The  accompanying  cut  shows  the  base  built  by  the  .suc- 
tion dredge  with  the  slope  maintained  hy  means  of  levee 
boards.  The  discharge  pipe  is  just  in  front  of  the  post 
at  the  left  of  the  cut.  It  also  shows  the  temporary 
trestle  and  the  sub-bents  jetted  into  the  ba.se  fill.  All  of 
the  work  was  done  by  the  company's  forces  under  the 
engineering  department.  E.  C.  Watson,  Roadmaster,  had 
direct  charge  of  the  work.  For  information  as  to  the 
work  we  are  indebted  to  R.  C.  Young,  Chief  Engineer, 
Lake  Superior  &  Ishpeming  Ry. 
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Studies  of  Fish  Life  and  Water 
Pollution* 

BT  H.   W.   CLAKKf   AND  UEORGE   0.   AdAMs]; 

The  effect  of  sewage,  trade  wastes  and  the  effluents  from 
sewage  filters  upon  fish  life  has  received  little  investigation 
in  this  country,  although  it  is  known,  of  course,  in  a  general 
way  that  owing  to  increasing  pollution,  fish  have  disappeared 
from  many  streams  in  which  they  were  formerly  abundant. 
The  effect  of  sewage  pollution  upon  shellfish  and  the  areas 
from  which  shellfish  are  taken  has  been  investigated  during 
the  past  10  or  15  years  chiefly  because  shellfish  arc  likely  to 
be  the  bearers  of  infectious  diseases. 

Prom  a  practical  viewpoint,  the  question  of  fish  life 
in  streams  and  lakes  in  a  settled  community  is  one  of  the 
value  of  such  life  in  a  certain  stream  or  lake  compared  with 
the  cost  of  maintaining  such  freedom  from  pollution  or  such 
restriction  in  the  use  of  streams  as  will  allow  the  continuance 
of  this  life.  It  goes  without  saying  that  looked  at  in  this 
way.  the  cost  of  preserving  a  stream  in  a  condition  that 
allowed  fish  life  might  be  exceedingly  large  as  compared  with 
the  value  of  the  fish  saved.  This  would  be  especially  true  in 
manufacturing  districts,  as  in  such  places  the  streams  are 
chiefly  valuable  for  power  and  the  carrying  away  of  the  waste 
products  of  the  district  more  or  less  purified.  Treating  these 
wastes  sufliciently  to  prevent  the  stream  from  becoming  a 
nuisance,  moreover,  may  not  keep  it  sufficiently  pure  to 
encourage  the  life  of  fish  within  it  and  many  streams  seem 
fated  to  become  sources  of  power  and  the  carriers  of  wastes. 
and  find  their  chief  value  when  so  used.  Practically  all  that 
can  be  expected  in  many  instances  is  that  the  sewage  or 
wastes  entering  such  streams  shall  at  all  times  of  the  year 
be  so  purified  before  entrance  or  so  diluted  by  the  flow  of 
water  that  the  stream  will  not  be  a  nuisance  to  the  com- 
munity through  which  It  flows  but  rather  a  source  of  enjoy- 
ment  to  such   community. 

From  a  scientific  standpoint  there  are  a  number  of  ques- 
tions to  be  considered  in  this  study  of  pollution  and  fish  life, 
the  most  Important  being  as  follows;  (1)  The  amount  of  pol- 
lution that  a  stream  may  receive  without  decreasing  the  dis- 
solved oxygi-n  of  the  water  to  such  a  degree  that  fish  can 
no  longer  live  in  the  water;  (2)  the  effect  of  the  various  con- 
stituents of  sewage  and  trade  wastes  upon  fish  and  the  effect 
of  these  various  constituents  upon  fish  even  when  a  plentiful 
supply  of  dissolved  oxygen  remains  in  the  water  after  receiv- 
ing these  wastes;  (3)  the  amount  of  oxygen  consumed  by  the 
fish  themselves;  and  (4)  the  rate  of  absorption  of  oxygen  by 
polluted   waters. 

At  the  I-awrence  Experiment  Station  of  the  Massachusetts 
State  Board  of  Health  a  series  of  Investigations  in  regard 
to  these  questions  has  been  carried  on  during  the  past  year 
and  the  following  paper  describes  a  portion  of  these  Inves- 
tigations. The  experiments  have  been  made  largely  in  5-gal. 
glass  aquaria  and  some  of  the  commonest  fish  of  the  region — 
shiners,  suckers,  chub  and  carp — have  been  used.  Most  of  the 
cary  and  shiners  have  weighed  from  1  and  2  oz.  each,  while 
the  suckers   hav>-  weighed  from    '/t    to   \i    lb, 

KFFKCT  OF  SEWAGE 

In  the  first  experiments,  the  flsh  were  immersed  In  un- 
diluted I..awrence  sewage,  well  aerated,  and  containing  at  the 
time  of  Immersion  from  ."iO  to  100%  of  saturation  of  dis- 
solved oxygen.  Nntwithstandlne  the  presenci-  of  this  dis- 
solved oxygen,  all  the  fish  In  these  experiments  apparently 
became  crazed  when  Immersed  and  died  almost  Immediately, 
that  Is,  within  a    few   minutes  after   Immersion. 

*A  paper  read  before  the  International  Congress  of  Applied 
Chemistry,   New    York    City.   .September.    1912. 
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EFFECT  OF  EFFLUENTS  FROM  SEWAGE  FILTERS 

Following  this,  experiments  were  made  with  the  effluents 
from  sand,  contact  and  trickling  filters  and  with  mixtures  of 
sewage  and  water,  contact-filter  effluents  and  water,  and 
trickling-fllter  effluents  and  water  (for  analyses,  see  Table  I). 
In  this  series  of  experiments  a  supply  of  dissolved  oxygen 
was  maintained  when  necessary  by  blowing  air  through  the 
liquid  used.     The  results  were  as  follows: 

(a)  It  was  found  that  when  water  and  sewage  of  the 
strength  used  were  mixed  in  equal  portions  and  this  mixturi: 
kept  aerated,  fish  life  could  exist  almost  indefinitely,  but  with 
a  larger  proportion  of  sewage  the  fish  died  within  a  few  min- 
utes, or  at  most,  in  an  hour  or  two  after  their  immersion. 
Even  in  the  equal  mixtures  of  sewage  and  water,  a  number  of 
fish  died  quickly  and  only  the  stronger  individuals  survived, 
but  such  as  did  survive  were  kept  in  this  mixture  alive  and 
well  for  H  days,  and  apparently  could  have  continued  to 
live  for  an  indefinite  period.  The  sewage  used  was  freed 
from  matters  in  suspension  before  being  mixed  with  the 
water. 

(b)  It  was  found  that  aerated  effluents  from  contact  and 
trickling  filters  in  successful  operation  supported  fish  life  for 
14  days  without  any  apparent  discomfort  to  the  fish  immersed 
in    these  effluents. 

EFFECT     OF     SEWAGE     AND     EFFLUENTS     WHEN 
NONAERATED 

Experiments  were  next  made  to  determine  the  volume  of 
water  (tap  water)  necessary  to  mix  with  sewage  and  the 
effluents  from  trickling  filters  in  order  that  fish  life  could 
be  sustained  under  what  might  be  called  stagnant  conditions, 
that  is,  sustained  without  the  introduction  of  dissolved  oxy- 
gen by  aeration  as  in  the  previous  experiments.  After  several 
trials  it  was  found  that  but  lO'/c  of  sewage  could  be  mixed 
with  90%  of  water  and  the  fish  survive  in  good  condition  for 
14  days.  Increasing  the  sewage  above  this  percentage  in- 
variably caused  the  exhaustion  of  the  oxygen  and  the  death 
of  the  fish  within  a  few  hours.  It  was  found  that  only  25% 
of  water  was  needed  in  75%  of  the  best  trickling  filter  efflu- 
ents in  order  that  fish  might  live  under  these  stagnant  condi- 
tions for  14  days,  this  mixture  always  containing  enough 
oxygen  to  support  life,  and  the  effluent  present  having  appar- 
ently no  harmful  effect  upon  the  fish.  With  the  contact  filter 
effluents  equal  mixtures  were  necessary,  that  Is,  50%  of  the 
effluent  to  50%   of   tap  water. 

LIMIT   OF   DISSOLVED  OXYGEN 

At  the  beginning  of  the  last  experiments  described,  that 
is,  at  the  time  of  the  Immersion  of  the  flsh,  the  dissolved 
oxygen  in  the  mixtures  was  0.5  part  per  100.000.  During  the 
experiment  It  became  reduced  in  the  water  and  effluent  mix- 
ture to  as  low  a  point  as  0.11  part  per  100.000.  and  In  the 
mixture  of  sewage  and  water,  to  0.14  part  per  100,000,  but 
without  any  apparent  discomfort  to  the  fish  in  these  mixtures. 

The  greatest  consumption  of  oxygen  by  the  organic  mat- 
ter present  In  such  mixtures  occurs  In  the  first  few  hours,  and 
it  was  found  that  if  the  Initial  supply  of  oxygen  was  great 
enough  to  last  through  this  early  period,  the  oxygen  would 
then   be   increased    by   absorption   from   the  air. 

In  a  third  experiment  of  this  nature,  where  a  mixture  of 
equal  portions  of  tap  water  and  trickling  filter  effluent  was 
made,  the  dissolved  oxygen  at  the  start  was  0.80  part  per 
100,000,  and  was  not  reduced  below  0.40  part  per  100,000  dur- 
ing  the    14   days  of   the   experiment. 

In  further  investigations  In  regard  to  the  amount  of  dis- 
solved oxygen  that  would  sustain  fish  life,  the  following  three 
experiments  were  made:  Sewage  of  the  strength  shown  in 
Table  II  was  so  mixed  with  water  that  three  dilutions  con- 
taining 5,  10  and  15%,  respectively,  of  sewage  were  obtained. 
In  these  dilutions  the  dissolved  oxygen  was  at  first  0.S8,  1,00 
and  0.S5  parts  per  100.000.  In  each  dilution  flsh  were  immersed 
and  In  each  of  the  three  dilutions  they  lived  for  one  week 
without  discomfort,    that    Is,    until    the   end   of   the   experiment. 
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TABI.K  I      ANAI.YRRfl  OF  .SF.WAOE-FII.TER  EFFLUENTS,  .MIXTl'RES  OF  WATF.R  AND  SEWAGE  AND  MIXTlJRES"OF  WATEH-  AND  SEWAGE 
FILTER  EFFLUENTS  i;,SED  IN  ,STIIDIES  OF  FISH  LIFE  AND  WATER  POLLUTION 

(Psrld  per  100,000) 
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Th<-  minimuiii  umouiil  of  dissolved  oxygen  found  during  thlH 
piiiod  In  each  of  these  dilutions  was  0.47.  0.28  and  O.IB  part 
pi  r   ino.OOO,   respectively. 

T.\B1.I':  II.     .\.\ALYSI.S  OF  SEW..VC;K  r.SKD  IN  DIIATIONS  CONTAIN- 
T.MNING    5.    10   AND    l.V/;,    OF   .SKWAOE 
(Parts   per    lOO.CKW) 
.\mnioiiia  Kjeldahl  Nitrogen 


.Albuminoid 
Total 
0  86 


lutii 


In 
Total  solutic 

I   :i.S  ()  7'.) 


KFFECT    OF    .S.\NU-F11.,TKR    KFFl-UENT.S 

In  six  experiments  In  which  fish  were  immersed  In  well- 
purifled.  highly  nitrified  eflBuents  from  sand  filters  receiving 
sewage  Isee  Table  III  for  analyses),  the  three  fish  immersed 
in  each  experiment  died  in  from  three  hours  to  three  days 
after  immersion.  All  of  these  effluents  but  one  were  clear 
but  slightly  acid,  this  acidity  being  due  to  insufflcient  base 
to  combine  with  the  nitric  acid  present.  One  effluent  was 
alkaline,  but  contained  considerable  matter  in  suspension, 
this  matter  being  largely  silica  and  alumina.  When  this  sus- 
pended matter  was  removed  the  fish  lived  in  this  effluent 
without  any  apparent  discomfort  for  14  days,  or  during  the 
length  of  the  experiment.  Other  acid  effluents  from  sand 
filters  when  neutralized  and  filtered  to  remove  precipitated 
CaCO,  and  MgCOj,  etc.,  supported  fish  life.  The  alkaline  sus- 
pended matters  at  times  separating  from  such  effluents  and 
from  sewage,  gathering  at  the  outlet  of  the  fish's  gills  and  at 
the  joints  in  their  scales,  gave  the  appearance  of  a  fungus 
growth  upon  the  fish. 

TABLE    III.      ANALYSES    OF    EFFLUENT.S    FROM    SAND 

FILTERS    RECEIVING    SEW.XGE 

il'arts    per    lOd.oOO) 
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EFFECT    OF    NITR.\TES.     IRON.     POT.ASSIUM    CARBONATE, 
ETC. 

It  would  seem  without  doubt  that  the  alkaline  suspended 
matter  and  the  acidity  of  the  effluents  in  the  experiments 
just  described  were  responsilile  for  the  death  of  the  fish 
immersed  in  these  effluents. 

Fish  immersed  in  water  containing  5  parts  of  nitrogen 
as  potassium  nitrate  lived  without  any  apparent  discomfort, 
and  in  water  in  which  organic  matter,  etc.,  had  been  coagu- 
lated by  the  use  of  1.5  grains  »f  alum,  they  lived  two  weeks 
without  discomfort. 

In  water  treated  with  ferric  sulphate  they  became  cov- 
ered with  a  fungus-like  growth  and  died  in  a  few  days.  The 
iron  in  solution  may  have  been  the  cause,  as  apparently  fish 
are  extremely  sensitive   to    iron   salts,   as  will   be  shown   later. 

Free  nitric  acid  in  tap  water  in  amounts  equal  to  0.7  part 
per  100.000  CaCOj  was  without  effect. 

Very  small  amounts  of  hydrochloric  acid,  equivalent  to 
about  0.5  part  per  100,000  alkalinity,  caused  the  death  of  fish 
in   a  few   hours. 

When  the  experiments  with  nitric  acid  were  made,  it  was 
found  that  the  small  fish  used  not  only  neutralized  the  acid 
but  made  the  water  alkaline.  The  water  was  acidified  five 
times  and  each  time  was  rendered  alkaline  by  the  fish  pres- 
ent. In  12  days  the  fish  experimented  with  had  neutralized 
acid  equal  to  2.7  parts  per  100,000  CaCOj  in  about  1500  c.c. 
of  water,   leaving  a   residual   alkalinity   of    1    part   per    100,000. 

"Free  Ammonia"  in  sewage  is  supposed  to  consist  in  part 
of  carbonate  and  it  was  found  that  from  5.5  to  7  parts  of 
ammonia  as  carbonate  in  well  aerated  tap  water  was  fatal 
to  shiners  and  carp  in  from  a  few  minutes  to  a  few  hours. 
Ammonia  in  the  form  of  chloride  up  to  IS  parts  per  100.000 
had  no  ill  effect  on  the  fish.  When  used  in  the  form  of  am- 
monium hydrate,  the  ammonia  was  much  more  deadly.  2  parts 
per  100.000  killing  shiners,  carp  and  large  suckers  in  15 
minutes.  The  fatal  amount  was  probably  slightly  over  1  part 
per  100,000  as  the  fish  experimented  with  were  unaffected 
in  water  containing  0.94  part  per  Iflfl.flOO  hut  died  in  water 
containing  1.3  parts  per  100.000. 

It  should  be  noted  in  passing  that  the  ammonium  hydrate 
was  soon  changed  in  water  to  the  less  injurious  carbonate 
by  the  free  carbonic  acid  present  and  by  carbonic  acid  given 
o*f  by  the  life  of  the  fish. 

The  effect  of  caustic  and   carbonate  alkali   was   next  tried. 


I'ollulion  of  this  nature  comes  from  a  number  of  Industrial 
pruceHHeH  and  at  llines  may  !«•  KerlouH  before  Hufllclent  dilu- 
tion by  the  water  In  a  stream  lakes  place  to  render  It  harm- 
less. It  was  found  that  from  25  to  30  parts  per  100,000  NuCfJ, 
per  100,000  killed  fish  within  a  few  hours.  Seven  partd  of 
NaOH  killed  several  fish  In  two  hours  and  9.6  parts  per  100,000 
killed  two  111  ten  mlnuti'H.  In  water  containing  B.6  parts  per 
100.000,    fish   lived    24    hours. 

It  was  noticed  In  this  work  that  fish  Immi-rsed  In  sodium 
carbonate  solutions,  rendered  these  solutions  less  polsonou* 
to  fish  subsequently  immersed  In  them,  this  being  due  prob- 
ably to  the  change  from  carbonate  to  bicarbonate.  As  a 
proof  of  this.  It  was  found  that  bicarbonate  of  soda  was  the 
least  injurious  form  of  alkali  experimented  with,  fish  living 
easily    in   water   containing    120    parts   per    100,000. 

The  effect  of  Iron  salts  was  next  Investigated,  these  salts 
being  dissolved  In  distilled  water  to  prevent  precipitation  such 
as  would  occur  in  tap  water  on  acocunt  of  the  alkalinity  of 
this  tap  water.  Copperas  equivalent  to  0.12S  part  per  100,000 
of  iron  killed  fish  in  from  4  to  24  hours,  one  fish  living  with- 
out trouble  In  water  containing  0.100  part  per  100,000.  In 
such  dilute  solutions,  however,  the  Iron  gradually  precipitates 
even   when  dissolved    in  distilled   water. 

In  solutions  of  ferric  sulphate  fish  died  In  from  'A  to  3 
hours  when  O.IOSO  part  iron  per  100.000  was  present,  and  In 
from  12  to  24  hours  when  as  little  as  0.0100  part  per  100.000 
was  present. 

CONSUMPTION  OF  OXYGEN   BY    FISH   LIKE 

Tile  large  amount  of  dissolved  oxygen  consumed  by  fish 
is  little  realized.  In  studying  this  point,  the  following  ex- 
periments were  made;  Thirteen  small  fish  weighing  alto- 
gether 200  grams,  were  placed  In  a  saltraouth  gallon  botle 
filled  with  water,  and  the  dissolved  oxygen  determined  at  the 
beginning  and  at  the   end  of  the  experiment. 

In  a  second  experiment  four  fish  weighing  340  grams  were 
used.  In  all,  nine  experiments  of  this  kind  were  made. 
Averaging  these  experiments  it  was  found,  speaking  gen- 
erally, that  all  the  oxygen  held  in  solution  in  a  gallon  of 
water  at  60°  F. — practically  one  part  per  100.000 — would  be 
consumed  or  breathed  in  one  hour  by  a  weight  of  fish  equal 
to  1  lb.  This  would  mean  that  1000  lb.  of  fish  life  would  In 
about  15  days  exhaust  the  dissolved  oxygen  in  a  layer  of 
water  1  ft.  deep  and  an  acre  in  area,  saturated  at  60'  F., 
assuming,  of  course,  that  dissolved  oxygen  was  not  added  by 
absorption  from  the  air.  The  oxygen  consumed  in  this  way 
remains  in  the  water  as  CO.,  and  hence  the  amount  of  CO, 
in  surface  waters  sustaining  fish  life  must  be  influenced  to 
a  considerable  extent  by  the  fish  present. 

SOLUTION    AND    DIFFUSION    OF   OXYGEN    IN   V,-ATER. 

There  are  few  good  data  in  regard  to  the  rate  of  solutio.i 
and  diffusion  of  oxygen  in  water.  E.  A.  Letts,  in  the  ■■Journal 
of  the  Royal  Sanitary  Institute,"  Vol.  XXXIII,  No.  1.  states  that 
Dr.  Adeny  found  that  ten  days  were  required  to  saturate  with 
oxygen  a  sheet  of  water  at  a  temperature  of  15°  C,  6  ft. 
in  depth,  and  deprived  of  all   atmospheric  gases. 

The  following  experiments  made  by  us  give  some  idea  of 
the  rate  of  aeration  of  a  quiet,  shallow  sheet  of  water.  In 
the  first,  a  small  fish,  weighing  25  grams,  was  immersed  in 
an  aquarium  holding  7  in.  in  depth  of  tap  water.  Experiments 
had  shown  that  a  fish  of  this  size  in  this  volume  of  water 
would  reduce  the  dissolved  oxygen  primarily  present  about 
0.26   part  per   100,000   per  day. 

Table  IV  presents  the  amount  of  dissolved  oxygen  found 
in  the  water  in  the  aquarium  on  different  days  during  a 
period  of  34  days,  together  with  a  column  showing  the  amount; 
of  oxygen  consumed  by  the  fish  during  that  period.  From 
this  table  it  will  be  seen  that  oxygen  was  absorbed  by  thi 
water  at  about  the  same  rate  that  it  was  consumed  by  the 
fish. 

TABLE    IV.     DLSSOLVED   OXYGE.V    IN    AQUARIV.M    WATER   AND 
USED  BY  FI.SH  WHILE  IN  AQUARIIM,  IN  PART.S  PER  100,000 
Dissolved  oxygen 
Days  In  aquarium  Used  by  fish 

1 0  37  0  26 

2..  0  40  0,52 

3 0,45  0,78 

5..,.  0,22  1.04 

14...  0.49  3.18 

22..,  0.40  5.48 

29 0.50  7.08 

34 0.31  8.58 

In  a  second  experiment  the  dissolved  oxygen  in  an 
aquarium  of  tap  water  was  reduced  to  0.11  part  per  100,000 
by  the  fish  in  this  aquarium.  The  fish  were  then  removed 
and  the  aquarium  allowed  to  stand  in  the  laboratory  open  to 
the  air,  and  determinations  of  disolved  oxygen  made  from 
time  to  time.  The  results  of  these  determinations  are  shown 
in  Table  V,  and  it  will  be  noticed  that  practically  seven  days 
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were  required  for  this  water  to  again  become   saturated  with 
oxygen. 
TABLE   V.     DISSOL\-ED   OXYGEN    IN    AQUARIUM   CONTAINING 
FISH  AFTER  2  TO  10  DAYS 

Dissolved  oxygen 

TemTCrature.          Parts  per  Per  cent. 

Days                                           deg.  F.                  100,000  saturation 

2                               68                        0.38  41.3 

3 6o                        0.72  74  7 

4 64                         0.76  79.2 

5 66                         0.80  85.0 

6 67                        0.88  94.5 

7 .70                        0.94  104.0 

lo;;;:;;;;;; 60  1.00  10s. 0 

During  the  last  part  of  this  experiment,  "green  growths" 
(Scenedesmus  and  Protococcus)  made  their  appearance  in  this 
■water. 

LIBKRATION  OF  OXYGEN  BY  "GREEN  GROWTHS" 

It  is  well  known  that  organisms  containing  chlorophyll 
give  off  free  oxygen  when  growing  in  the  light.  Water  in 
which  organisms  are  plentiful  is  frequently  found  to  be 
supersaturated  with  disolved  oxygen  as  the  organisms  take 
the  C  fro  mthe  CO;  dissolved  in  the  water,  and  liberate  part 
of  the  oxygen.  When  the  dissolved  COs  is  all  absorbed  the 
bicarbonates  are  attacked  and  CO-  abstracted,  leaving  car- 
bonates. This  happened  several  times  in  experiments  here. 
On  testing  for  CO~  with  phenolphthalein,  a  pink  color  showed 
the  presence  of  carbonates,  while  in  the  tap  water  used  in 
the  various  experiments,  the  alkalinity  was  due  to  bicarbon- 
ates. In  the  experiments  the  "green  growths"  were  largely 
Protococcus,  Scenedesmus  and  smaller  numbers  of  Monas. 
In  one  experiment  an  aquarium  was  filled  with  tap  water  and 
seeded  with  "green  growth."  The  disolved  oxygen  and  CO2 
at  the  start  were  0.18  and  1.00  part  per  100.000,  respectively. 
At  the  end  of  seven  days,  they  were  1.14  and  0  parts  per  100,- 
000,   respectively. 

In  another  experiment  a  small  fish  was  put  into  a  tightly 
stoppered  gallon  bottle  full  of  water  containing  these  "green 
growths."  If  oxygen  had  not  been  liberated  by  the  organisms 
during  this  experiment,  the  oxygen  primarily  present  would 
have  been  consumed  by  the  fish  in  38  hours.  However,  it 
lived  eight  days  and  at  Its  death  at  the  end  of  this  period, 
dissolved  oxygen  was  present  in  the  water  In  greater  volume 
than  at  the  beginning  of  the  experiment.  The  growth  of 
organisms  Increased  greatly  during  this  period,  and  either  the 
presence  of  these  organisms  or  some  body  formed  during 
their  growth  or  decay,  was  injurious  to  the  fish. 

In  a  similar  experiment  made  during  cloudy  weather  when 
the  oxygen-llberating  power  of  the  organisms  was  lowered, 
the  flsh  present  consumed  the  dissolved     ox.vgen  In  four  days. 

In  further  experiments,  not  yet  completed,  upon  the  effect 
of  such  "green  growths"  on  sewage,  bottles  of  sewage  were 
seeded  with  organisms,  then  aerated  for  24  hours,  and  after- 
wards allowed  to  stand  24  hours  with  aeration.  The  average 
of  16  dlHHolved  oxy.cren  determinations  then  made  showed  0.62 
part  per  100,000  of  dissolved  oxygen  present  In  these  sewages 
at  the  end  of  the  period  of  ai-ratlon  and  1.01  parts  per  100. OOO 
after  the  sewage  had  stood  una^rated  during  an  additional 
period  of  24  hours:  In  other  words,  the  "green  growth"  sup- 
plied not  only  all  the  dissolved  oxygen  consumed  by  the 
sewage  during  the  period  of  standing,  but,  furthermore.  In- 
creased   the   volume   present  0.39   part   per   100.000. 

It  Is  probabli-  that  the  chlorophyll-bearing  organisms  take 
a  greater  part  In  ovi-rcomlng  sewage  pollution  In  surface 
waters   than    Is  at   present   generally   realized. 


Merits  of  Different  Woods    for  Street 
Paving* 

Hv  H.  C.   DAvi.sf 

The  succeiiB  of  a  creoaoted  wood-block  pavement  depends 
^rlnrlpally  upon  four  fundamental  features:  1,  the  quality 
of  the  wood;  2,  the  rhiiriteterlHtleH  of  the  oil  used;  3,  the 
method  of  treatment:  4,  the  eonstructlon  of  the  pavement. 
While  It  Is  probably  true  that  tho  first  three  are  of  equal 
Importance  and  the  fourth  Is  of  major  Importance,  this  paper 
has  to  deal  with  tho  first,  or  the  quality  of  the  wood  selected 
for   the   pnvi'ment. 

Failures  of  street  pavements  frequently  arc  attributed  to 
cnuiies  which  hove  nothing  to  do  with  the  failures.  In  the 
case   of  a  street   In   Chicago   where   gum   wood   was   used,   the 

•Abstract  of  a   paper  rend   at   the  annual   meeting  of  the 
American  Wood  Preservnm  Asaoclallon,  at  Chicago,  Jan.  21-23. 
tManager  of   Paving   Departmont,   Chicago  Croosotlng   Co.. 
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timber  ■was  condemned  and  struck  from  the  specifications  be- 
cause of  defects  appearing  which  were  attributed  (probably 
without  the  slightest  reason)  to  the  wood  itself.  As  another 
instance,  the  ■weeping  or  bleeding  has  been  attributed  uni- 
versally to  the  nature  of  the  oil,  and  few  engineers  have 
attempted  to  charge  it  to  any  other  cause.  About  three  years 
ago,  the  writer  heard  M.  Rinker,  City  Engr.  of  Minne- 
apolis, state  that  there  had  been  no  trouble  from  bleeding  in 
some  700,000  sq.yd.  of  cresoted  blocks  laid  in  that  city.  Since 
then  a  change  has  been  made  in  the  timber  specifications, 
■while  the  oil  is  practically  the  same,  and  now  there  are  com- 
plaints of  bleeding.  As  usual  this  has  been  attributed  to  the 
oil  and  no  one  has  suggested  that  the  wood  is  in  any  ■way 
responsible    for    the    condition. 

In  selecting  a  wood  for  paving  purposes,  three  things 
should  be  taken  into  consideration:  1,  its  adaptability  to  the 
purpose:  2.  its  availability;  and  3,  the  commercial  conditions. 
By  adaptability  is  meant  both  the  probable  service  that  will 
be  given  by  the  blocks,  as  ■well  as  the  natural  characteristics 
of  the  wood  with  respect  to  the  manufacture  of  the  blocks. 
It  is,  of  course,  necessary  to  select  a  wood  which  is  suffici- 
ently strong  in  texture  to  withstand  the  effects  of  the  traffic 
and  give  a  long  life  to  the  pavement.  Engineers  in  this 
country  have  been  making  long-leaf  yellow-pine  the  standard 
of  perfection  in  a  paving  block,  and  this  wood  has  been  used 
in  probably  75%  of  the  creosoted  block  pavements  laid  prior 
to  1911.  Then  it  was  decided  that  a  short-leaf  pine  might 
be  used  if  of  close  growth.  The  change  was  a  wise  one,  as 
the  short-leaf  pine,  while  not  so  strong  a  wood  as  the  long 
leaf,  is  sufficiently  strong  for  a  paving  block.  There  is  a 
great  deal  of  difference  in  the  characteristics  of  the  two 
woods:  Long-leaf  pine  ■weighs  43.6  lb.  per  cu.ft.  ^gainst  38 
lb.  for  the  short-leaf,  and  the  specific  gravity  is  70  and  61 
respectively. 

The  foregoing  Is  cited  to  show  that  In  selecting  a  wood 
for  paving  purposes  it  is  not  necessary  to  require  one  of  the 
greatest  possible  strength  to  withstand  the  stress  to  which 
it  will  be  subjected  under  traffic.  In  the  Central  West  we 
have  at  least  four  woods  which  are  suitable  for  paving  pur- 
poses: southern  'yellow-pine,  tamarack,  hemlock  and  maple. 
The  writer  has  had  no  opportunity  to  study  the  Norway  pine. 
The  one  street  paved  in  Chicago  with  gum  is  not  considered 
a  sufficiently  conclusive  experiment  to  warrant  a  definite 
opinion.  Maple  is  the  wood  most  easily  treated,  followed 
closely  by  tamarack  and  hemlock,  all  three  greatly  outclass- 
ing   yellow-pine    in    this    respect. 

For  the  past  ten  years,  Chicago  has  confined  its  wood- 
block pavements  almost  entirely  to  yellow-pine,  and  In  fact 
all  the  streets  laid  prior  to  1912  were  yellow-pine  with  the 
exception  of  about  1500  yd.  of  gum  and  about  8000  yd.  of 
street-car  track  paved  with  tamarack.  In  the  past  year  we 
have  laid  a  test  Intersection  with  maple  and  about  two  mlle.s 
of  tamarack.  The  yellow-pine  has  given  excellent  satis- 
faction on   some  of  the   heaviest  traffic  streets  in  the  country. 

About  five  years  ago  the  Chicago  Railways  Co.  used  some 
tamarack  blocks  In  paving  its  tracks  on  Dearborn  St.,  north 
of  'Van  Buren  St.  Although  the  construction  of  this  pave- 
ment is  open  to  considerable  criticism,  especially  the  treat- 
ment around  the  tie-rods,  yet  the  pavement  is  in  excellent 
condition  and  shows  just  as  good  results  as  have  been  ob- 
tained  from   yellow-pine   blocks. 

A  little  more  than  a  year  ago,  our  company  furnished 
hard-maple  blocks  for  the  Intersection  of  Madison  St.  and 
Fifth  Ave.  This  Is  one  of  the  heaviest  traveled  spots  In  Chi- 
cago, and  It  Is  estimated  that  the  dally  vehicle  traffic  Is  8000 
and  5000  on  the  two  streets,  respectively.  These  blocks  do 
not  show  the  slightest  sign  of  wear.  In  fact,  so  satisfactory 
was  the  result  that  the  Chicago  Railways  Co.  specified  maple 
when  purchasing  its  entire  supply  for  1912.  As  to  hemlock,  1 
call  attention  to  tho  results  shown  In  the  test  pavement  laid 
In  Minneapolis  under  the  supervision  of  the  U.  S.  Govern- 
ment. In  a  seven-year  test,  hemlock  shown  only  ,'„  In.  more 
wear  than   the   long-leaf  yellow-plne. 

As  to  availability.  It  Is  necessary  to  be  assured  that  tho 
supply  Is  sufilclent  to  fill  the  demand,  and  In  considering  this 
phase  of  the  subject  It  Is  well  to  look  to  the  future.  It  Is 
most  Important  to  take  Into  consideration  the  commerclnl 
conditions  surrounding  the  timber  selected,  for  tho  pavement 
must  be  constructed  as  cheaply  as  possible,  commensurate 
with  the  quality  required.  As  an  lllustrntlnn.  In  Chicago.  In 
1912,  every  ordinance  called  for  southern  yellow-plne  or 
woods  equally  good  for  paving  purposes.  Prices  In  the  yel- 
low-plne markc't  went  high  early  In  1912,  and  as  a  result 
wood-blorU  pavements  broke  nil  records  for  high  prices  to 
the  consumer  and  small  profits  to  the  manufacture.  Tam- 
arack WttH  not  affected,  and  we  sold  all  wo  had.  But  while 
these  prices  wore  souring  wo  were  vainly  struggling  with 
the  city  to  permit  us  to  deliver  hurd-mnple,  which  could  be 
purchased  at  a  lower  price  than   yellow-plne  or  tamarack. 
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A  Transatlantic   Steamship  with  Re- 
ciprocating Engines  and  Kxhaust 
Turbines,  the  "Rochambeau" 

The  (|iKMlni|il('-srn>\v  stcairisliip  •ii'ocliaiuhcjiu'"  ol'  Ihc 
Coiiipiiffiiie  (ioiu'i-ali'  Traiisatlaiitiqiu'  lui.s  rcct'iitlv  lirm 
coiiipletod  by  llic  Societe  Anoiiyiiio  dcs  (!hantier  ct  Ald- 
iei-H  lie  St.  Nazairo.  'I'liis  boat  is  of  17,000  tons  gross  ref(is- 
tor.  and  is  propelled  by  two  reciprocating  enjfines  on  the 
inner  shafts,  p.xhausling  into  turbines  in  each  wing,  driv- 
ing outer  propellers.  There  are  five  decks,  a  central  deck- 
house over  which  is  the  boat-d(>ck,  and  above  this  the 
bridge,  captain's  cabin,  deck  officers'  quarters,  and  the 
wireless-telegraph  station.  The  hidl  throughout  is  of  open- 
hearth  steel  with  a  double  bottom  running  the  whole 
length  of  the  ship  and  forming  water-ballast  tanks.  The 
length  of  the  boat  between  perpendiculars  is  535  ft.;  the 
extreme  breadth  is  63  ft.  7  in.;  the  mean  loaded  draft  is 
26  ft.  10  in.;  the  cargo  capacity  is  given  as  332,580  cu.ft. 
and  the  boat  carries  374  oiticers  and  crew,  438  cabin  pas- 
sengers, 200  third-class,  and  1248  steerage. 

The  double  bottom  consists  of  seven  separate  compart- 
ments, each  of  which  can  be  filled  and  emptied  inde- 
])endeutly.  Those  compartments  under  the  forward  stoke- 
hold are  set  apart  for  fresh  water  for  the  boilers,  and 
have  a  capacity  of  about  7800  cu.ft.  The  compartments 
under  the  aft  stokehold  have  a  capacity  of  about  13,700 
cu.ft.  and  contain  fresh  water  fi)r  washing  decks. 


first  run,  al  a  s|m.(..|  of  1  ■/.(;.-,  knots,  13,333  \)\>.  wa.s  devel- 
oped. The  high-speed  lirojuiiier  sliowi^d  41  I  r.p.in.  and  the 
low  speed,  IU8.G.  On  a  run  at  17.78  knots  these  various 
figures  were  13,398  hp.,  413.2  and  I0H.2  r.ji.m.  respec- 
tively.  The  slip  of  the  engine-driven  [)r<ipelier8  was 
4.13^    and  of  the  turbine-driven  21'/,. 

The  turbines  are  of  standard  I'arsons  type,  with  a 
dnim  67  in.  in  diameter  carrying  48  rows  of  blades. 
There  is  an  unbalanced  thrust  of  the  turbine  rotors  which 
is  approximately  equal  to  the  propeller  thrust  in  the  op- 
posite direction.  The  turbines  are  not  used  for  irianeuv- 
ering  purposes  so  that  no  reverse  sections  are  provided. 
This  shortens  the  easing,  making  it  practicable  to  con- 
struct top  and  bottom  parts  as  single  castings. 

The  engines  are  supplied  with  steam  from  nine  boilers 
each  with  four  furnaces  working  on  a  forced-draft  .system. 
The  working  pressure  is  205  lb.  per  sq.in.  The  diameter 
of  the  boilers  is  16  ft.  9  in.,  wiih  a  length  of  11  ft.  fi  in. 
and  a  total  heating  surface  of  2(!.800  sq.ft. 

Numerous  illustrations  of  this  boat  with  accompany- 
ing text  are  found  in  London  Kiu/lnrrring,  \ov.  22 
and  39,   1913. 


The  fiovernment  Stream  iiaisinis  AV'ork — Before  Major  J.  W. 
Powell,  of  the  U.  S.  Geological  Survey,  had  the  matter  of 
stream  measurement  taken  up  by  that  bureau,  no  systematic 
studies  of  the  water  resources  of  the  United  States  were  be- 
inff  made.  The  work  Inaugurated  by  him  and  continued  under 
his  successors.  Chas.  D.  Walcott  and  Geo.  Otis  Smith,  has 
borne    good    fiuit.       Engineers     throughout      the     width      and 
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The  ship  is  steered  by  steam  sjear  of  the  usual  type. 
mounted  aft  of  the  upper  deck.  The  vessel  is  lighted 
throughout  by  110-volt  direct  current  from  three  gener- 
ators, driven  by  vertical  steam  engines. 

The  main  reciprocating  engines  are  of  a  triple-expan- 
sion, four-c}dinder  type  with  a  high-pressure  cylinder  di- 
ameter of  34.6  in. ;  the  diameter  of  the  intermediate- 
pressure  cylinder  is  50.8  in.,  and  the  low-pressure  cylin- 
der 57.5  in.  The  .stroke  is  39.4  in.  The  low-pressure  cylin- 
ders are  at  each  end  of  each  engine;  steam  distribution  to 
the  high-pressure  and  intermediate  cylinders  is  by  piston 
valves  in  chests,  side  by  side  at  the  center  of  the  engines. 
The  low-pressure  cylinder  has  slide  valves  in  cheek  at  each 
end.  All  valves  are  operated  by  eccentrics  and  link  mo- 
tion. The  crank  shaft  is  in.l  in.  in  diameter,  carried  in 
six  bearings. 

Each  of  the  two  wing-shaft  turbines  takes  exhaust  from 
the  reciprocating  engine  on  the  same  side  of  the  .ship. 
The  turbine  is  mounted  alongside  of  the  reciprocating 
engine,  an  arrangement  which  is  considered  by  the  build- 
ers to  be  preferable  to  having  two  reciprocating  engines 
exhausting  into  a  single  turbine. 

The  result  of  the  trial  trips  is  reported  satisfactory. 
The  stipulated  speed  of  the  contract  was  17  knots  with  a 
coal  consumption  of  14.800  lb.  ])er  hr.  for  the  main  units 
only.  The  average  speed  actually  attained  was  over  171/^ 
knots  with  a  coal  consumption  of  only  14,100  lb.  On  the 


breadth  of  the  land  have  constant  occasion  to  refer  to  the 
I'esults  of  these  studies.  And  yet  these  studies  are  not  as 
bioad  and  extensive  as  they  ought  to  be.  They  should,  as 
you  all  know,  be  carried  on  on  a  much  larger  scale  than  at 
present. 

The  engineer,  whose  problem  relates  to  the  utilization  "of 
run-off  waters,  or  to  the  protection  of  lands  against  inunda- 
tion, or  to  the  improvement  of  river  channels,  searches  the 
records  as  far  back  as  they  go  and  wishes  for  more.  He  is 
bound  to  do  this.  He  cannot  at  a  moment's  notice  go  afield 
and  gather  adequate  reliable  facts  by  an  examination  of  the 
stream.  Nature  does  not  put  the  stream  either  into  its  ex- 
treme low  stage  nor  yet  into  its  maximum  flood  stage  just 
to  accommodate  the  engineer  who  wants  knowledge  of  these 
extreme    conditions. 

For  such  Information  the  records  supplied  by  the  U.  S. 
Geological  Survey  are  invaluable.  A  stream  may  be  in  maxi- 
mum flood  only  once  in  a  century.  Shall  the  engineer  con- 
jecture what  this  may  be.  or  will  the  nation  make  and  main- 
tain adequate  provision  to  gather  such  data  and  have  them 
i-eady  and  easily  accessible  when  they  are  required?  Such 
questions  as  this  prompted  the  U.  S.  Geological  Survey,  under 
able  leadership,  to  take  up  and  to  continue  the  work  of  meas- 
uring streams.  And  yet  almost  annually  there  is  an  attempt 
made  in  Congress  to  curtail,  or  to  cut  out  altogether,  the  al- 
ready Inadequate  annual  allowance  of  some  $150,000  or  S200.- 
000  for  a  continuance  of  the  work  of  the  Water  Resources 
Branch  of  the  U.  S.  Geological  Survey.  And  the  question  is 
asked,  and  with  some  reason  too.  "What  has  the  Geological 
Survey    to   do   with    stream    gaging? 

This  bureau,  under  the  Secretary  of  the  Interior,  has  had 
the  wisdom  to  recognize  the  importance  of  this  work  and  has 
had  the  courage  to  take  it  up  because  there  was  no  one  else 
to  do  it,  because  there  was  no  properly  organized  depart- 
ment of  public  works  in  our  scheme  of  government.  The 
Geological  Survey  deserves  full  credit  for  its  foresight  and 
should   receive   every  needed  assistance. 
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The  Municipal  Quay  Wall,  Oakland, 
California 

Bv  Thomas  E.  Kislky* 

One  of  the  units  of  Oakland's  comprehensive  develop- 
ment of  her  water  front  is  the  quay  wall.  This  wall  (Fig. 
1)  is  located  on  the  southern  side  of  the  city,  on  what  is 
known  as  Oakland  Harhor,  and  is  2005  ft.  in  length. 

The  wall  (Fig.  2)  is  of  the  gravity  type,  with  a  width 
of  22  ft.  at  the  bottom  and  a  height  of  44  ft.  The  bottom 
is  3}.2  ft.  below  mean  low  tide.  From  borings  (Fig.  1) 
before  the  plans  were  drawn,  it  was  determined  that  the 
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hundred  feet  from  the  site  of  the  work,  in  deep  water.  A 
pipe  line,  varying  in  length  from  300  ft.  to  900  ft.  as  the 
work  progressed,  delivered  the  water  to  a  Hendy  hydraulic 
giant  fitted  with  a  1%-in.  nozzle,  at  the  rate  of  1500  gal. 
per  min.  at  a  pressure  of  175  lb.  per  sq.in. — which  was 
found  in  most  instances  to  be  a  sufficient  pressure  to 
break  down  the  bank.  When  very  hard  material  was  en- 
countered a  few  light  shots  of  powder  were  used  to  shake 
up  the  ground.  After  shooting  it  was  found  that  the 
volume  of  water  as  supplied  by  the  monitor  was  not 
sufficient  to  carry  off  the  finely  divided  material  so  an 
auxiliary  pump  was  rigged  to  supply  the  necessary  quan- 
tity.    From  the  face  of  the  cut  the  material  flowed  back 
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foundation  would  In-  line  sand  icincnlcil  with  appnixi- 
mately  109^  cbiy,  firmly  compacted.  H.xcavation  in  the 
conHtruction  of  the  wall  bore  out  tliiH  fact,  so  no  other 
foiindnlioM  vi\i»  neccssury. 

K.MAVATtoN  — Hefore  excavating,  a  row  of  standard 
Khd't-piling  wii.s  drivi-n  on  either  side  of  the  center  line 
of  till-  wall,  10  ft.  apart.  The  excavating  was  |)erformed 
by  the  ajiplication  of  the  early  f'alifornia  method  of  min- 
ing, namoly.  hydranlickirig.  The  hydraulic  plant  con- 
HJHtefl  of  H  l-stage  H-in.  discharge  Krogli  centrifugal 
pump,  with  a  H)-in.  intake,  directly  connj-cted  to  a  300- 
hp.,  General  Electric,  3-phaMe,  fiO-cycle,  220-volt  induc- 
tion motor,  placed  on  a  kfiihII  barge  and  moored  Heveral 
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to  ii  suiii]!  froiii  which  it  was  pumped  out  of  the  trench 
by  an  H-in.  \nn\\\i  driven  by  i)eit  from  a  75-11]).  Westing- 
house.  3-phase,  22()-volt  induction  motor.  The  point  of 
discharge  was  frequently  900  ft.  from  the  sump. 

After  a  dejith  of  20  ft.  had  been  reached  a  second  .-sys- 
tem of  sheet-piling  was  used.  This  was  placed  on  the 
neat  lines  of  Ihe  bottom  section  of  Ihc  wall  and  was 
driven  only  as  the  excavalion  jjrocccdcd.  Sufficient  brac- 
ing was  used  to  keep  it  in  plnii'  mid  to  prevent  ihe  oc- 
<iirrence  of  slides. 

When  the  excavation  had  reached  a  point  within  2  or 
3  ft.  of  grade  a  narrow  trench  was  excavated  along  the 
center  at  grade  in  which  was  placed  a  sluice  box  2  ft. 
wide,  with  sides  12  in.  high.    Into  this  box  laborers  shov- 
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clcd  material — tlie  monitor  was  turned  into  the  box  and 
I  he  material  washed  to  the  sum]).  Owinji;  to  the  fact  that 
the  <^vai\e  of  tlie  entire  wail  is  level,  llio  work  was  di- 
vided into  sections  !I60  ft.  in  lenfjlh.  Upon  completion 
of  the  section   the  c(iuipmoiit   was   moved   ahead    and    a 
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ne.-s.  .\lso  1  ft.  from  the  rear  of  the  wall  were  placed 
^'/j-in.  hars,  :in  in.  Ion;,',  12  in.  c.  to  c.     Before  ■concrete 

was  adilcil  d.  I  he  liiyer  the  surface  was  thorou^jhly 
(leaned  with  a  wire  Ihimjiii,  Ihen  wet  and  sprinkled  with 
neat  cement.  TIk;  result  of  Ihis  imcIIkmI  of  liondiuK  has 
jiroven   satisfactory. 

Tlie  jilans  and  spec!  Ihal  ions  called  lor  concrete  of  two 
^^iiiiies  -ruhhic!  conerele  and  facing  concrete.  The  ruh- 
hle  concrete  consisted  of  a  niixliiie  of  one  bag  of  cement 
(containing  !)  1  lb.)  and  '•»  cii.li.  nf  aggregate.  The  ag- 
gregate was  composed  of  (nie  p;iil  sanil  and  two  part« 
liroken  stone.  It  was  of  coiidvie  of  this  composition 
that  the  hulk  of  the  wall  was  n.nsl  niri.ed.  The  facing 
concrete  consisted  of  a  mi.\tiire  i.f  one  Img  of  cement 
(containing  !)4  lb.),  21/2  cu.ft.  of  sand  and  5  cu.ft.  of 
rock.  The  broken  stone  in  each  case  was  Y^  in.  to  2  in. 
in  size.  This  richer  mixture  was  used  on  the  outside  face 
to  a  thickness  of  12  in.  and  a  top  cai)ping  3  ft.  deep. 
Considerable  difliculty  was  encountered  in  i)lacing  the 
facing  concrete.  (Jreat  care  was  taken  to  insure  that  the 
full  quantity  was  placed,  with  no  intermixing  of  the 
two  grades  and  still  with  no  line  of  cleavage.  The  problem 
was  finally  solved  at  the  expense  of  the  contractor,  in 
that  he  banked  the  richer  grade  again.st  the  form  in  ex- 
cess quantity  and  allowed  the  leaner  grade  to  flow  to  it 
until  there  remained  a  12-in.  section. 

The  dili'erent  sectiojis  of  the  wall  were  keyed  together 
by  having  a  recess  3  ft.  wide  and  6  in.  deep  cast  in  the 
end  of  each  section.     This  recess  extended  from  the  hot- 
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Fig.  2.  Section  of  Oakland  Quay  Wall  and  Details 
OF  Fenders  and  Mooring  Posts 

small  embankment  of  sacks  filled  with  envtli  was  placed 
across  the  trench  separating  the  new  sump  and  the  com- 
pleted trench. 

Concrete  Work — xVfter  the  removal  of  the  excavating 
equipment  there  was  placed  over  the  trench  a  platform 
that  carried  a  double  track  on  which  concrete  was 
hrought  from  the  concrete-mixer  plant  in  trains  of  3  to 
-1  side-dump  Koppel  cars  drawn  by  a  horse.  The  con- 
crete was  dumped  into  a  hopper  to  which  was  hung  a 
(i-in.  tube.  The  concrete  was  distributed  by  moving  the 
discharge  end  to  the  position  desired.  As  the  concreting 
was  in  progress  large  rocks  to  the  amount  of  about  2.')% 
Ity  volume  were  deposited  in  the  green  concrete.  Owing 
to  the  existence  of  braces  in  the  trench  it  was  found  im- 
possible to  pour  a  single  section  of  the  wall  monolithic 
(the  limits  of  length  of  a  section  were  16  to  .50  ft).  The 
result  was  that  each  section  was  poured  its  full  length  to 
a  height  of  6  ft.  (the  braces  being  6  ft.  apart)  then 
allowed  to  set  24  br.— the  iiraces  removed  and  the  sheet- 
ing braced  against  the  wall — forms  were  then  placed  and 
the  pouring  continued. 

To  attain  a  key  and  bond  between  these  horizontal 
layers  care  was  taken  to  place  large  rocks,  from  1  to  5 
ft',  long,  on  the  top  of  the  layer  before  the  concrete  had 
spf.     These  were  imbedded   about  one-half  their  thick- 


FiG.  3.  ViKw  OF  I'drtion  of  Oakland  Quay  Wall 
after  Completion 

(The    material    at    the    right    is    yet    to    be    removed    to   a    level 
30  ft.  below  low  tide.) 

torn  to  within  S  ft.  of  the  top.  On  ])ouring  the  next  sec- 
tion the  concrete  was  poured  into  this  recess,  completing 
the  key.  Xo  effort  was  made  to  cause  the  new  section  to 
bond  to  the  old. 

Fenders  and  Other  Details — The  fender  line  (Fig. 
2)  has  been  designed  so  that  replacements  may  be  readily 
made  and  at  small  cost.     The  fender  piles,  spaced  8  ft. 
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c.  to  c,  are  placed  in  sockets  cast  in  the  outward  toe  of 
the  wall  and  fastened  at  the  top  by  means  of  a  iV^-in. 
machine  bolt  tiiat  projects  through  the  wall,  being  in- 
cased in  a  2-in.  pipe.  Between  the  pile  and  wall  and  3 
ft.  from  the  top  tliere  has  been  placed  iu  a  recess.  2 
in.  deep,  a  12x1 2-in.  continuous  stringer.  An  ordinary 
chock  has  been  placed  between  the  piles. 

On  the  top  of  the  wall  there  is  an  8.xl2-in.  "backing 
piece"  held  up  2  in.  by  means  of  blocks.  This  "backing 
piece"  is  held  iu  place  by  means  of  expansion  bolts  in 
holes  cast  in  the  concrete  every  i  ft. 

Cast-iron  mooring  bits,  spaced  T5  ft.  apart,  are  bolted 
on  the  top  of  the  wall,  as  shown  in  the  detail  in  Fig.  2. 
The  bolts  were  cast  in  the  concrete. 

A  section  of  the  completed  quay  wall  is  shown  by  the 
view,  Fig.  2. 

Back  of  the  wall  the  city  of  Oakland  has  acquired  a 
strip  of  land,  150  ft.  wide,  on  which  plans  call  for  a  sec- 
tion of  the  Belt  Line  Ry.  (which  will  eventually  circle 
tiie  water  front,  of  which  Oakland  has  20  miles),  the 
necessary  sheds,  roadway  and  freight  machinery. 

Before  the  wall  can  be  used  it  is  necessary  that  some 
dredging  he  done.  A  depth  of  30  ft.  of  the  water  at  low 
tide  will  l)c  attained,  which  is  the  depth  of  the  channel  in 
the  harbor.  This  will  open  to  the  large  manufacturing 
district  to  be  benefited  by  this  wall  a  deep-sea  traffic. 

The  quay  wall  was  designed  by  Perry  F.  Brown,  city 
engineer,  and  luiilt  under  the  direction  of  the  writer. 
The  Healy  Tibbitts  Construction  Co.,  of  San  Francisco, 
was  the  contractor. 

A  Proposed  Union  of  International 
Associations 

By  E.  L.  Coi;tiii;ll* 

Since  1843  there  have  been  held  about  two  thousand 
meetings  of  international  ,a.ssociations,  called  asseniblies, 
committees,  conferences,  congresses  or  conventions.  They 
have  embraced  almost  every  subject  in  wiiich  mankind  is 
niterested  ;  from  peace  to  tobacco,  from  religion  to  anti- 
slavery,  all  the  sciences,  all  branches  of  commerce  and 
indu.stry,  sanitation,  medicine,  law  and  economics  all 
social  and  financial  subjects,  etc.  A  li.st  of  these  interna- 
tional a.'i.'iociations  at  the  present  time  shows  the  exist- 
ence of  over  fiVL'  hundred  organizations. 

At  first,  and  still  so  to  some  small  extent,  these  con- 
gresses, reunions  and  conferences  were  ephemeral — dying 
at  each  meeting,  resuscitated  for  a  sub.scquent  one,  and 
without  a  |)ermrtnent  organization  or  domicile.  We  have 
an  illustration  of  this  at  Chicago  in  lKt)3,  where  13  in- 
ternational congre.Hses  were  held  during  the  world's  fair; 
nearly  all  of  these  expired  on  adjourimient,  although 
many  left  important  literary  product.s — notably  the 
Engine<Ting  Congress,  embracing  the  civil,  mechanical, 
mining,  military  and  naval  divisions,  which  published 
nine  \olumes  of  papers  and  proceedings. 

With  international  attention  to  the  subjects  of  these 
and  other  congresses  persistently  growing,  it  was  a  logi- 
«al  result  that  this  interest  shotdd  erystali/e  into  per- 
manent nsHOcintions,  upheld,  [iromoteil  and  subsidized  by 
governments  or  professifins,  or  by  general  sniiscrintion. 
After  some  years,  usually  the  iiiternationiil  interest  and 
expansion  became  so  exteiuletj  tlnit  the  lioldiii!'  of  a  con- 
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gress,  which  was  formerly  the  only  feature,  became  a  part 
only  of  a  continuous  activity  iu  the  subject.  The  con- 
gresses are  still  held  in  about  three  or  five  years  (the 
Navigation  Congress  is  held  generally  at  triennial 
periods,  while  the  Railway  Congress  is  held  at  quintenuial 
periods),  but  the  intermediate  years  are  fully  occupied, 
Ijy  a  permanent  committee  at  some  city,  Brussels,  Berne. 
Paris,  Vienna,  London,  etc.,  in  publishing  the  results  of 
congresses,  in  preparation  for  them,  or  in  current  publi- 
cations of  interest  and  utility  to  a  membership  scattered 
over  the  whole  world. 

It  is  also  a  logical  result  of  all  of  this  international 
activity  in  the  five  hundred  odd  associations  now  existing 
that,  iu  order  to  conduct  the  work  more  systematically 
and  properly,  there  should  have  been  formed  a  union  of 
all  these  international  associations  for  cooperation  and. 
it  may  be  said,  standardization  of  congress  work. 

Brussels  was  selected  as  the  domicile  of  this  Interna- 
tional Union,  where  the  general  government  fosters, 
fuiancially  supports,  and  lends  its  moral  and  active  assist- 
ance as  well,  to  many  international  associations. 

The  union  thus  formed  has  become  the  exponent,  guide 
and  pivot  of  a  large  number  of  permanent  international 
associations;  the  first  world  congress  of  this  union  was 
held  in  Brussels  in  May,  1910,  and  to  it  about  a  hundreil 
international  associations  sent  delegates.  In  ])repara- 
tion  for  this  important  congress  the  union  published  an 
extended  general  statement  on  the  usefulness  of  interiui- 
tional  associations  and  a  special  statement  on  the  various 
associations,  the  volume  containing  these  statements  em- 
braced nearly  1500  pages.  It  is  a  logical  result  that  this 
union  should  publish  regularly  for  its  affiliates,  the  vari- 
ous international  associations,  a  journal  entitled  La  Vir 
Internalionalc,  which  is  the  official  mouthpiece. 

There  is  to  be  held  the  coming  year  a  second  world 
congress  of  the  union,  which  no  doubt  will  have  a  much 
larger  attendance  and  more  affiliated  associations  than 
in  1910.  The  congress  of  1913  will  be  held  at  Ghent,  at 
which  place  and  time  will  be  held  an  international  ex- 
])osition,  which  is  likely  to  exceed  in  size  and  interest  that 
of  1910  at  Brussels.  It  has  been  decided  to  hold  the  third 
congress  in  the  United  States  in  191(i.  It  is  therefore 
of  interest  to  the  jK'ople  <  f  this  iduiitry  now  to  become 
acquainted  with  the  objects  iuiil  ii|i|ii-i'riate  the  import- 
ance of  the  union  and  its  world  ((ingress. 

The  questions  most  in  accord  witli  (lur  utilitai-ian  con- 
ceptions are  naturally,  "What  are  the  real  ])ractical  uses 
of  this  congress?  What  ground  does  it  cover?  How  does 
it  aid  and  supplement  existing  international  associa- 
tions?" 

These  questions  can  easily  be  answered  to  the  general 
satisfaction  of  all.  At  the  outset  it  may  be  said  that  \\ 
goes  afield  of  pure  engineering.  But  as  the  engineer  of 
the  20th  century  is,  or  ought  to  be,  a  man  interested  in 
worldwide  subjects  ami  one  versatile  in  liis  ai)tiliides. 
actions  and  interests,  the  literary  exponents  of  engineer- 
ing must  necessarily  go  afield  of  the  strict  definition  of 
engineering.  They  must  he  interested  in  whatever  con- 
cerns the  welfare  of  nuinkind,  whether  if  be  in  construc- 
tion of  nu'ans  of  transportation  and  satisfying  the  eoni- 
nu'rcial  wants  of  nnin,  or  in  the  study  of  man  himself  in 
his  muHifarioiis  relations,  or  of  the  globe  he  lives  on,  its 
geodesy  ami  geology,  its  relations  with  other  worlds  of  the 
universe.  They  must  iiU'lude  the  study  of  nnm  himself, 
his  anatomy,  physiology  and  hygiene,  the  sanitation  of  !iis 
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jil)iiili's.  Ilir  iiin>  111'  Ins  iliscMsi's.  ilio  moans  ol'  Iniildiiii;  ii|> 
Mini  ilc\c'lii|MnL;  his  liunl.  ii.'il  i(j|i;il  and  ilitcriiat  iiiiial  life 
ami    rclaliiiiis.   which   hmk   tn     |iimcc    anil     |>i'(is|icrily,    cn- 

lii.dilcnnii'iil.  .l;iicmI   uiiM'iainicnl    I   lidud   laws.     Tile  lime 

has  Clinic^  when  scientists  and  |M'actical  men  uf  alVairs 
will)  arc  inlrrcstcil  nut  only  in  their  |iriiressi(iiis  and  iiusi- 
ncsscs,  hut  alsii  in  the  human  race,  per  sr.  shunld  sup- 
port a  union  of  all  the  \arieil  interests  nl'  mankind  assn- 
ciateil  until  now  in  separated  internal  imial  associations'. 
A  union,  which  in  a  l)iisiness  and  practical  way,  .s(Hd<s  to 
establish  coordination,  eoo])oratioii,  liarmony  in  methods 
and  uniformity  oven  to  standardizing  tiie  rules  and  regu- 
lations that  govern  all  these  associations  and  their  re- 
current meetings,  should  he  of  interest  to  and  he  siip- 
])orted  hy  the  engineer.  One  practical  I'calure  of  great 
advantage  to  all  international  associations  is  the  estab- 
lishment of  a  medium  for  their  promotion,  by  which  they 
can  know  what  eacli  is  aiming  to  do  and  is  accom]ilish- 
ing  by  itself:  thus  each  can  learn  from  all  others  wliat  its 
own  defective  methods  are  and  can  give  to  all  the  excel- 
lent qualities  it  possesses  above  others. 

Among  the  features  of  the  Union  of  International  Con- 
gresses most  important  to  the  engineering  profession 
are  the  purpose  of  and  eflforts  for  common  international 
weights  and  measures,  money,  universal  technical  terms, 
common  methods  of  investigations  and  uniformity  in 
stating  results  and,  eventually  a  universal  technical  lan- 
guage, of  which  Esperanto  is  an  example,  which  in  the 
future,  when  subjected  to  modificatious  and  improve- 
ments VA'hich  its  exponents  themselves  suggest,  may  be- 
come the  world  tongue. 

Whatever  may  be  the  object  of  an  international  asso- 
ciation, and  to  be  attained  by  international  congresses  or 
meetings  from  time  to  time,  it  will  find  that  in  other  or 
perhaps  many  other  associations  and  their  congresses 
there  are  many  features  common  to  their  own  ;  questions 
also  that  formerly  were  discussed  in,  say,  an  interna- 
tional engineering  congress,  are  also  discussed  in  an 
international  association  for  tests  of  materials,  of  navi- 
gation, of  mines,  of  railways,  of  sanitation,  of  universal 
science,  of  statistics,  applied  chemistry,  bibliography  and 
documents,  scientific  and  technical  language,  technical 
dictionaries,  sociology,  international  geodesy,  commercial 
education,  international  expositions,  aeronautics,  archives, 
libraries,  stenography,  pedagogy,  international  economy, 
architecture,  even  by  the  established  bureaus  of  postal 
union,  copyright,  telegraphs,  international  peace,  etc. 

It  can  easily  be  seen  that  a  committee  might  he  formed 
from  among  the  various  associations  united  in  the  Union 
of  International  Associations  and  meeting  annually, 
might  take  up  special  but  related  imsolved  problems  and 
report  at  the  next  meeting  or  congre.s.s.  or  through  the 
monthly  periodical  of  the  union,  keeji  the  various  asso- 
ciations en  rapport  with  each  other. 

At  the  World  Congress  of  Associations  at  Brussels  in 
I-'IO,  Vl'i  international  associations  had  become  per- 
manent affiliates  of  the  union  and  met  in  general  discus- 
sions of  questions  of  common  interest.  It  was  then  de- 
cided to  be  necessary  to  establish  a  permanent  center  for 
all  associations.  The  object  ap]iealed  to  the  Carnegie 
Endowment  and  it  at  once  accorded  an  annual  subven- 
tion of  $15,000.  This  has  been  increased  by  dues  of 
members  (which  are  always  associations),  subsidies  of 
governments  and  by  subscriptions  of  private  interested 
individuals. 


As  complementary  to  the  annual  meetings  and  triennial 
congresses  the  union  has  established  for  its  work  a  per- 
imiiieiit  c\eculi\e  committee,  a  universal  international 
library  and  an  intcriiat  ional  iiiiisenm,  where  may  be 
round  map>.  c\hihits  of  countries,  publications,  cata- 
:iigs  of  all   kinds,  and   a   department   <>(  archives. 

A  Light   Reinforced-( Concrete  Arch, 
La   Mescia,   Irance 

-Vn  extremely  light  reinforced-coiicrete  arch  bridge  has 
recently  been  com])leted  across  the  Itivers  V'ars,  in 
France,  on  an  electric'  interurban  line  which  runs  from 
Nice  to  Digne.  From  articles  in  the  foreign  technical 
jiress,  we  have  prepared  the  following  brief  description. 
A  side  elevation  ;ind  section  of  the  structure  appear  in 
ihe  accompanying  cut. 

"k "''■]  ^^ 

side  Elevation 


Reinfoeced-concrete  Arch  Bridge  Xear  La  Mescla, 
France 

The  bridge  has  two  no-hinged  arch  ribs,  197  ft.  be- 
tween faces  of  abutments  and  with  a  rise  of  <58.o  ft.  The 
roadway  is  carried  part  way  up  the  arch,  as  shown  in  the 
cut.  This  roadway,  a  3-in.  reinforced-concrete  floor  slab, 
is  carried  on  two  longitudinal  fascia  stringers,  15%  iu. 
square,  reinforced  with  seven  1-in.  rods,  and  two  track 
stringers,  each  6x10  in.  in  section  and  reinforced  with 
four  %-in.  rods.  These  stringers  frame  into  9%xll%-in. 
iloor-beams,  reinforced  with  four  lV2-iii.  and  two  l^/t-in. 
rods  and  spaced  about  8  ft.  center  to  center.  In  line  with 
these  floor-beams  are  the  vertical  posts,  which  in  the  mid- 
dle act  as  hangers  and  at  the  haunches  as  columns,  carry- 
ing the  roadway.  At  the  haunches  it  will  be  noted  that 
these  columns  are  diagonally  braced.  The  posts  are 
9-%xl534  in.  in  section  and  carry  four  1-in.  rods.  The 
arch  ribs  proper  are  15%  in.  wide  and  231/2  in.  deep 
throughout,  reinforced  with  eight  1%-in.  rods.  Wind 
bracing  is  provided  at  the  crown  in  the  way  of  the  framed 
structure  shown  there  on  the  cut. 

The  abutments,  it  will  be  seen,  are  also  .structural  mem- 
bers of  reinforced  concrete,  but  we  are  unable  to  give 
any  further  details  of  them  than  are  shown  in  the  illus- 
tration.    A  1:11/3:3  concrete  was  used. 

The  bridge  is  very  similar  in  design  and  lightness  to 
the  present  world's  larsrest  reinforced-concrete  arch 
bridge  across  the  Tiber  at  Rome  (Exgixeerixg  Xews, 
Nov.  30,  1911,  p.  641),  which  was  built  by  the  same 
company,  the  well  known  European  firm  of  Hennebique. 
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Boiler    Explosions  as  Affected  by  Un- 
symmetrical  Riveted  Joints 

An  interesting  pamphlet  by  S.  H.  Barraclough.  A.  J. 
Gibson,  H.  \V.  May  and  E.  P.  Xorman,  being  a  reprint 
from  the  1911  Proceedings  of  the  Engineering  Associa- 
tion of  Xew  South  Wales,  is  at  hand,  bearing  the  title 
given  above.  In  it  they  relate  some  studies  which  were 
made  on  two  locomotive  boilers  which  had  exploded  in  ser- 
vice, and  under  (onditions  which  did  not  permit  of  the 
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usual  explanation,  "'abnormal  conditions."  In  both  cases 
the  fractures  were  along  double-riveted  lap  seams.  In  one 
(•a.«e  the  fracture  followed  the  course  of  tlie  joint  in  such 
a  manner  as  to  be  entirely  covered  by  the  protecting  lap 
of  the  unaffected  plate.  In  the  .second  case  tlie  fracture 
was  along  the  inner  line  of  rivets. 

A  theoretical  .study  of  the  stresses  involved  in  such  an 
unsymmetrical  joint  convinced  the  authors  that,  due  to 
the  bending  moment  of  a  couple  introduced  by  the  lap  of 
the  plates,  the  outside  fiber  stresses  might  rise  to  a  ten- 
Hion  of  four  times  the  direct  stress  on  the  inner  side  of 
the  plate,  anrl  a  compression  of  twice  the  direct  stress  on 
tlie  outer  side  of  the  plate.  To  these  initial  stresses  from 
pressure  in  the  boiler  would  be  adiled  tlie  stresses  set  up 
by  variations  of  pressure  in  temperature  that  accompany 
normal  working  operations  cdvercd  by  the  term 
"breathing." 

The  boiler  (date  in  tlie  first  explosion  mentioned  was  re- 
moved 8o  tliat  the  corresponding  joint  on  the  other  side 
of  the  boiler  wiiich  did  not  fail  could  be  studied.  It  was 
found  tliat  here  the  plate  was  fractured  from  end  to  end 
along  the  joint  line  and  (hat  th<'  fracture  had  gone 
thrriugli  the  plate  almost  to  the  {)uter  skin.  While  the 
plate  was  nearly  wvored  throughout  its  entire  length,  the 
edgi's  of  the  fracture  were  so  close  together  that  its  sur- 
fiicc  even  imdiT  minute  examination  looked  almost  as 
K0<m1  as  new. 

In  the  CBH*,'  <tf  the  second  boiler,  the  uniifTected  joint 
wax  examined  and  it  was  found  that  minute  cracks  had 
been  started  in  various  directions  along  the  rivet  holes — 
which  were  known  to  have  lieen  punched.  The  punching 
of  the  rivet  holes  in  the  joint»  was  taken,  therefore,  to  be 
the  cause  of  lo<'ali/ing  the  fniiture  along  the  line  of  rivets 
rather  than  fllf)ng  the  protecting  overlap  of  the  unafTected 
platcH  as  in  the  other  raw  (where  the  holes  were  drilled). 

Ijater,  nxperimeiifal  investigations  were  carried  on  with 
iaoloted  lap  jfiints,  l)oiler  drums,  and  the  dished  end  of 


boilers,  to  determine  the  extreme  fiber  stresses  in  the  vi- 
cinity of  unsymmetrical  joints.  An  ingenious  arrange- 
ment of  fixed  and  swiveled  mirrors  was  used,  after  thi- 
principles  of  the  Marten's  mirror  extensometer,  for  the 
direct  measurement  of  the  extreme  fiber  strain.  In  the 
case  of  the  isolated  joints  the  modulus  of  elasticity  of  the 
material  was  known  and  permitted  a  close  calculation  o" 
the  actual  stresses.  In  studying  the  strains  in  drum 
joints  and  dished  ends,  in  place  on  boilers  in  service  under 
changing  conditions  of  pressure  load,  the  actual  modulus 
of  elasticity  could  not  be  experimentally  obtained,  but  had 
to  be  assumed  at  a  rea.sonable  figure,  giving  probable  or 
approximate  values  for  the  stresses.  In  the  case  of  the 
made-up  joints,  tension  was  applied  in  the  usual  way  by 
machine.  In  the  case  of  the  drums  and  dished  ends,  hy- 
drostatic pressure  was  employed  to  give  the  tension 
loading. 

With  the  machine-pulled  joints  tlie  ratio  of  maximum 
extreme  fiber  stress  to  the  value  of  direct  stress  (that  with- 
out eccentric  effect  of  lapping)  was  found  to  be  3.9 
— agreeing  with  the  theoretical  deductions.  The  value 
of  compression  ratio  was  found  to  be  about  two,  also  in 
agreement. 

Tests  on  pulled  joints  with  "joggled"  plates  (plates 
formed  to  the  eccentric  shape  which  common  lap  joints 
would  assume  under  load)  showed  that  tlie  stress  in  the 
plates  of  a  joggled  lap  joint  did  not  apitroach  a  value 
more  than  twice  the  maximum  fiber  stress  with  a  direct 
load.  The  authors,  however,  do  not  recommend  "jog- 
gling," under  all  conditions,  on  account  of  the  increased 
stresses  set  up  in  the  already  indeterminately  stressed 
rivets,  and  on  account  of  the  variability  of  workmanshi]) 
in  the  bending  for  "joggling." 

The  mirror  method  of  making  explorations  of  outer- 
fiber  stress  in  the  case  of  boilers  in  service,  showed  thai 
the  value  of  the  stress  did  not  rise  to  more  than  twice  that 
of  direct  loading,  but  an  explanation  of  this  was  found. 
On  plotting  the  values  of  stresses  along  a  plate  away  from 
a  joint,  a  point  of  inflection  was  found  also  in  the  center 
of  the  plate  opposite  the   (staggered)    joints  of  the  next 


Fig.  2.  Modificatio.vs  of  Maktkn's  Miititou  Extknso- 
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longitudiiiMl  ring,  showing  llml  the  practical  construc- 
tion <if  the  boiler  tends  to  stiffen  tlie  various  parts  and  to 
modify  the  cfTect  of  lack  of  symmetry  in  the  joints. 

In  the  author's  conclusion  it  is  held  that  typical  lap- 
joint  failures  are  the  result  of  extreme  stress  conditions 
liresent  in  this  type  of  joint,  and  are  due  to  lack  of  sym- 
metry in  design.  The  warning  is  given  that  in  the  in- 
spection of  boilers  particular  attention  should  be  paiil  to 
parts  where  it  is  now  known  that  bending  actions  can 
occur,  and  that  the  examination  (with  a  hand  type  of 
stereoscopic  microscope)  should  be  most  particular  for 
pitting  and  incipient  surface  cracks.     A  further  warning 
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is  ;^-ivcii  thnl  wliorc  |Mlliii;;-  lias  hccii  iiiiU'd  its  prugivs,- 
shiiuld  lie  cMicrully  watclu'd,  and  sliould  {hvrv  Ik-  h  line  nT 
|Hl  marks  I  lie  cxaniiniiiion  should  he  even  more  particii- 
lai'.  as  hidden  cracks  often  run  troni  one  |iit  hole  to  an- 
.ithcr. 


A  Large  Reinforced-Concrete  Flevated 
Tank 

By  L.  ,1.  Mi.:\s(i[* 

A  very  larf!:e  reini'oreud-conerete  tank  was  complotcd  hy 
the  writer  a  short  time  ajio  at  Berlin,  Out.,  Canathi.  It 
forms  a  part  of  the  new  water-works  system,  the  enfjineers 
for  which  are  Bowman  iV  Conner,  of  Berlin  and  'I'oronto, 
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Canada.  This  has  a  Upadity  of  600,000  TT.  S.  gal.,  equal 
to  500,000  imp.  gal.  The  accompanying  cut  shows  the 
details  of  the  design. 

The  tank  is  50  ft.  in  diameter  inside,  with  a  height  of 
4 1  ft.,  or  39  ft.  to  the  overflow  level.  It  is  supported  by  a 
reinforced-concrete  shell  12  in.  thick,  43  ft.  outside 
diameter  and   about  80  ft.   high,   resting  on  a  circular 
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foundation  1.!  f(.  wide.  The  inner  and  outer  doiiieH  are 
proixirtioned  so  that  the  thrusts  nearly  Imlance.  At  the 
junction  of  the  oiittM-  dome  and  shell  of  the  tank,  liiere 
e.xi.sts  a  great  outward  thrust  from  tiic  weiglit  of  the  Khell 
of  the  tank  and  of  the  roof,  which  iiecesHitatcd  the  plac- 
ing of  a  large  amount  of  steel,  and  in  order  to  secure  the 
cooperation  of  the  steel  and  the  concrete  there  was  j)ro- 
vided  a  section  of  concrete  at  this  junction  of  18.\;J0  in. 

The  reinforcing  of  the  tank  consisted  of  %-iii.  and 
%-in.  square  hars  of  high-carhon  steel,  placed  in  two 
separate  layers  where  the  sjiacing  was  less  than  4  in.  At 
the  junction  of  the  two  domes,  a  great  e.vcess  of  concrete 
was  provided  to  take  care  of  the  thrust  of  the  outer  <h»me 
while  the  tank  was  empty  or  partially  full.  The  rein- 
forcing of  the  inner  dome  consisted  of  Y^-in.  rods  placed 
6  to  8  in.  c.  to  c,  which  rods  wen;  provided  to  take  care 
of  stresses  due  to  the  elastic  deformation;  otherwise  the 
dome  is  stressed  in  lioth  directions  in  compression  only, 
and  would  not  require  any  reinforcing. 

A  mixture  of  concrete  of  1:1:8  (or  slightly  richer) 
was  used  in  all  portions  of  ilie  lank  in  direct  contact  with 
the  water.  All  other  coik  rele  consisted  of  a  1:2:  4  mix- 
ture. In  order  to  prevent  a  leak  at  the  junction  of  each 
day's  work,  due  to  carelessness  in  removing  laitance  or 
insufficient  tamping  of  new  concrete,  a  dam  of  .N'o.  2S 
sheet  steel,  6  in.  wide,  was  embedded  3  in.  in  the  concrete 
at  the  end  of  each  day's  work.  These  dams  came  in 
lengths  of  S".'  ft.,  which  is  half  the  circumference  of  the 
tank. 

The  dome  and  friistum-sha))ed  bottom  shown  in  the 
accompanying  cuts  is  an  ideal  design.  Concrete  being  an 
ideal  building  nniterial  for  compression,  is  strained  to  its 
best  advantage  in  this  type.  The  inner  dome  is  under 
conijiression  in  every  direction,  and  the  frustum  or  in- 
verted dome  is  in  comjjression  in  one  directtion  and  in 
tension  from  water  pressure  in  the  other  direction.  At 
the  junction  of  the  inverted  dome  and  the  inner  dome. 
the  thrust  from  these  two  domes  may  be  balanced  by  the 
ado]itioii  of  proper  inclinations  and  sizes  of  the  domes. 
Or  there  may  exist  a  tension  in  the  ring  by  the  thrust  of 
the  inner  dome  being  greater  than  the  thrust  of  the  outer 
dome,  or  there  may  exist  a  compression  by  the  thrust  of 
the  outer  dome  being  greater  than  that  of  the  inner  dome. 
In  most  cases  there  is  at  this  point  a  massive  ring  of  con- 
crete to  take  care  of  eventual  changing  conditions,  for  the 
tank  empty,  for  the  tank  half  full,  or  for  the  tank  filled 
to  its  top. 


<'4>operntivt>  Burlntr  of  food  supplies  is  to  be  undertaken 
by  the  New  York  Railways  Co.  and  the  Tnterborousrh  Rapid 
Transit  Co.  for  its  employees.  On  .Tan.  30.  a  canvas  was 
made  of  all  the  employees  on  the  proposition  of  having  the 
companies  open  such  stores  and  the  vote  was  very  greatly 
in    favor    of   the    plan. 

It  is  now  announced  that  the  car-house  at  50th  St.  and 
8th  Ave.,  New  York  City,  will  be  fitted  up  for  the  first  store. 
If  the  demand  warrants  extension  of  the  system,  other  stores 
will  be  located  at  the  various  distant  car-houses  or  shops. 
Ic  is  planned  to  carry  in  these  stores  all  classes  of  food  stuffs 
not  e-xtremely  perishable — including  table  groceries,  canned 
goods,  meat,  potatoes,  turnips,  carrots,  etc.  Approximately 
20,000  employees  will  be  in  a  position  to  take  advantage  of 
this  cooperative  buying.  All  sales  will  be  on  a  cash  basis 
and  no  accounts  of  any  kind  will  be  carried:  this  is  done  in 
order  to  reduce  the  system  to  the  simplest  possible  basis. 
There  will  be  no  deliveries.  Only  members  of  the  family  of 
an  employee  can  buy  at  the  stores,  for  the  companies  do  not 
intend  to  enter  into  competition  with  existing  stores  in  reg- 
ular trade.  The  plan  is  promulgated  to  offset  in  part  the 
high  cost  of  living  and  to  make  the  employees  more  contented 
with  employment   under  these  companies. 
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Modern  Road-Making  Machinery 
and  Its  Use* 

By  T.  R.  AGGt 
The  law  establishing  the  labor  system  for  maintaining  the 
public  highways  in  Illinois  was  enacted  in  1879,  and  it  enu- 
merates the  various  implements  that  overseers  may  require  to 
be  furnished  as  follows:  Spade,  shovel,  ax.  tioe,  plow,  yoke  of 
oxen  or  team  of  horses  or  mules,  and  a  wagon  or  truck.  This 
indicates  about  the  equipment  that  was  deemed  necessary  in 
those  days  for  highway  work.  There  are  comparatively  few 
kinds  of  construction  work  that  are  being  done  today  in  the 
manner  in  which  they  were  done  thirty  years  ago,  nor  are 
the  same  tools  being  used,  and  this  applies  to  the  processes 
and   machinery   used    in    road    construction. 

Plant    for    Kartb    ItuodH 

There  are  certain  kinds  of  machinery  that  have  come  into 
use  In  the  construction  and  maintenance  of  earth  roads,  and 
are  used  more  or  less  in  other  forms  of  road  construction. 
One  of  the  simplest,  yet  one  of  the  most  necessary,  is  a  strong 
plow  of  suitable  design.  It  should  be  sufficiently  heavy  to 
permit  its  being  drawn  with  a  tractor,  and  at  the  same  time 
should  be  narrow  enough  to  be  drawn  with  teams  when  oc- 
casion demands.  A  plow  having  a  long  beam  with  shoes  tor 
regulating  the  depth  and  with  a  share  not  to  exceed  10  in. 
wide  will  answer  most  requirements.  Soils  of  a  gravelly 
nature  or  hard-baked  earth  can  be  most  readily  broken  with 
the  "rooter"  plow;  this  should  weigh  not  less  than  300  lb.. 
and  should  have  a  short  beam  fitted  with  a  shoe  for  regulat- 
ing the  depth  of  plowing. 

There  are  many  ways  of  moving  material  after  it  has  been 
loosened,  but  the  slip  and  wheel  scrapers  meet  all  ordinary 
conditions.  For  moving  earth  a  distance  not  exceeding  100 
ft.,  the  slip  scraper  of  5  cu.ft.  capacity  is  best,  while  the 
wheeled  scraper  should  be  used  for  distances  of  100  to  1000  ft. 
As  a  snap  team  is  necessary  for  economy  In  any  case,  it  is 
advisable  to  use  wheeled  scrapers  of  14  to  16  cu.ft.  capacity, 
and  there  should  be  one  scraper  for  each  100  ft.  of  haul  for 
each    gang. 

If  material  is  to  be  moved  for  general  reshaping,  a  road 
grader  of  some  kind  will  be  used,  and  the  tendency  is  to 
draw  this  with  some  sort  of  a  tractor.  The  grader  should  be 
sufflciently  strong  to  withstand  the  hard  service  of  tractor 
grading,  and  It  should  be  arranged  with  some  device  for  in- 
dependent steering  because  it  is  impossible  to  steer  a  heavy 
tractor  with  sufficient  accuracy  to  do  the  proper  work  with 
the  grader.  For  crowning  up  earth  roads  where  much  ma- 
terial must  be  moved,  excellent  results  are  being  obtained 
with  the  elevating  grader.  It  may  be  of  a  size  to  be  drawn 
with  a  tractor,  or  it  may  be  smaller  and  drawn  with  teams, 
but  the  tractor  outfit  Is  preferable  on  good  soil.  An  objec- 
tion often  made  to  the  elevating  grader  is  that  it  lea"es  the 
road  rough,  due  to  clods  of  earth  and  sod  being  deposited  on 
the  roadway.  The  grader  should  not  be  expected  to  construct 
a  finished  Job,  but  a  small  amount  of  subsequent  work  by  a 
dink  harrow  and  drag  will  leave  the  road  in  excellent  condi- 
tion. The  use  of  steam  and  gasoline  tractors  for  drawing 
road    machinery.    Is    rapidly   becoming   general. 

The  effect  of  traffic  on  an  earth  road  's  to  flatten  it  and 
work  the  soil  away  from  the  traveled  portion  of  the  road 
toward  the  ditches.  At  least  once  a  year,  a  little  material 
must  be  drawn  back  toward  the  center  of  the  roadway  in 
order  to  maintain  a  proper  cross-section.  Several  devices 
have  been  perfected  for  doing  this  work.  The  Monroe  leveler 
In  drawn  by  a  tractor  which  travels  In  the  middle  of  the  road, 
and  the  leveler  has  wings  which  draw  In  the  muteilal  from 
the  side  of  the  road,  spreading  it  in  the  middle  portion.  One 
bad  feature  In  that  a  ridge  of  loose  earth  Is  usually  left  in 
the  middle  of  the  road.  If  a  drag  and  a  roller  follow  the 
machine  this  fault  Is  overcome  and  the  road  will  be  so  shaped 
that  the  traffic  will  use  the  middle  of  the  road  Instead  of 
getting  to  one  side.  For  light  maintenance  work,  the  most 
■ntlsfartory  device  Is  the  road-drag,  of  which  a  number  of 
lypen  hove  been  developed. 

nvUVKHTH—A  large  Item  of  expense  In  ordinary  road 
malnlennnee,  particularly  In  MIhsIshI|>pI  Valley  stuteH.  Is  the 
eon»lruell(in  „t  cuIvitIm  These  ronge  from  12  to  3B  In.  In 
dinmeter.  but  the  diameters  of  12  to  24  In.  predominate.  Con- 
ereie  I*  coming  Into  general  use  for  their  eonHtructlon,  and 
rollapalble   meinl    formN    are   of  decided    economy.      There    are 

iiii'^''"'J''"'.'  .**'   ')  ^"f'V    ''"'"'    "'    ">'•    """U"'    meeting    of    the 
Illlnolii  Hortety  of  Knglneern   and    Surveyor*,   at   <'hl<ago,   ,Ian. 
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a  great  many  types  of  these  forms  to  be  had,  but  that  which 
will  give  a  circular  opening  is  perhaps  to  be  preferred.  The 
essential  principle  of  all  these  forms  is,  of  course,  that  when 
the  concrete  has  set,  the  forms  can  be  removed  and  used  for 
another  culvert.  Not  a  few  so  called  collapsible  forms  fail 
to  collapse  when  desired  and  must  be  left  in  the  culvert.  A 
satisfactory  homemade  form  for  circular  culverts  can  be 
made  by  building  up  2x4-in.  scantlings  of  the  desired  length 
around  a  disk,  which  has  been  cut  to  give  a  desired  diameter 
to  the  culvert.  The  sticks  are  first  strung  on  a  wire  run 
through  holes  at  each  end  and  bored  through  the  4-in.  dimen- 
sion. The  scantlings  are  then  rolled  up  around  the  disk  and 
tied  with  a  wire  hoop  and  the  wire  through  the  holes  re- 
moved. The  closure  is  held  slightly  open  by  means  of 
wedges,  which  are  removed  to  permit  the  collapse  of  the 
form.  These  forms  are  very  cheap  and  can  be  used  a  num- 
ber of  times,  and  while  they  do  not  give  as  smooth  a  finish 
to  the  inside  of  the  culvert  as  the  metal  forms,  they  may 
often  be  used  when  it  would  hardly  pay  to  purchase  more 
expensive    forms. 

A  concrete  mixer,  having  a  capacity  of  3  or  4  cu.ft.  per 
batch,  is  of  advantage  in  small  culvert  work.  While  the  con- 
tinuoiis  mixers  in  many  cases  are  excellent  machines,  yet  with 
the  unskilled  operation  usual  in  road  work  it  is  believed  that 
much  better  results  in  the  long  run  will  be  obtained  by  the 
use  of  the  batch  mixer,  and  probably  this  principle  holds  true 
on    even   larger   work. 

Plant    for   3Iacadam    KoadH 

In  the  construction  of  hard  roads,  the  material  is  usually 
shipped  in  cars  and  hauled  by  "wagon  to  the  work.  There  is 
on  the  market  a  chute  which  is  suspended  from  the  side  of 
the  car  and  is  large  enough  to  hold  a  wagon  load  of  ma- 
terial. The  wagon  is  driven  undei"  the  chute  and  the  con- 
tents are  dumped  into  it  by  tripping  the  door,  thus  securing 
a  wagon  load  in  a  very  short  time.  These  chutes  are  of  con- 
siderable economy  where  large  quantities  of  material  are  be- 
ing handled.  The  cost  of  shoveling  material  into  the  chutes 
is  less  than  for  shoveling  into  the  wagon,  because  the  open- 
ing into  wliich  the  material  is  thrown  is  visible  from  any  po- 
sition in  the  car.  The  great  economy  in  their  use,  however, 
is  due  to  the  fact  that  the  team  is  not  idle  for  any  consider- 
able length  of  time  while  the  wagon  is  being  loaded  at  the 
car. 

It  often  times  happens  that  the  material  is  shipped  and 
stored  during  the  winter,  and  with  the  difficulty  of  securing 
cars  during  the  construction  season,  this  practice  is  becom- 
ing more  general.  When  loading  such  material  onto  the 
wagons,  a  loading  Incline  is  essential.  This  consists  of  an 
inclined  trough  so  arranged  that  the  wagon  can  be  drawn  up 
under  an  apron  at  the  upper  end  and  the  crushed  stone  or 
other  material  dragged  up  by  means  of  a  team  and  slip 
scraper  and  dumped  Into  the  wagons.  While  the  cost  of  op- 
eration of  such  a  loading  device  per  cubic  yard  is  about  as 
great  as  the  cost  of  shoveling  the  material  into  the  wagon, 
yet  the  time  of  loading  Is  much  reduced,  and  there  is  a  saving 
on  the  time  of  the  teams.  In  some  Instances,  the  material  Is 
quarried  and  crushed  near  the  site  of  the  road.  The  ma- 
chinery required  Includes  a  stone  crusher  of  the  desired  ca- 
pacity, a  gasoline  or  steam  engine  for  operating  the  crusher, 
and  a  screening  plant  and  bins.  The  details  of  the  arrange- 
ment of  the  machinery  depend  upon  the  class  of  work  being 
done,  but  it  is  common  to  use  a  plant  having  a  capacity  of 
75  to  100  tons  of  material  In  10  hours,  together  with  the 
necessary  screens  and  bins.  In  two  or  three  plants  of  about 
this  capacity  in  Illinois,  the  cost  of  the  crushed  stone  on 
wagons  was  60c.  per  ton.  This  Included  all  the  cost  of  quar- 
rying and  crushing.  The  stone  being  rather  a  soft  limestone 
and  badly  fissured  In  the  ledge,  the  expense  for  blasting  was 
small. 

A  macadam  road  should  always  be  built  with  a  roller. 
The  accepted  form  for  highway  or  street  work  is  a  three- 
wheel,  self-propelled  roller  weighing  from  10  to  12  tons.  This 
Is  also  suitable  for  rolling  embankments  In  heavy  grading 
work,  although  the  weight  might  need  to  be  varleil  with 
different  classes  of  material  to  be  pompacted.  if  the  roller 
Is  to  be  used  on  bituminous  macadam  work.  It  should  be 
equipped  with  an  apparatus  for  spraying  water  on  the 
wheels.  The  weight  should  be  so  distributed  between  the 
front  and  rear  rolls,  that  the  weight  per  lln.ln.  on  the  front 
roll  Is  not  less  than  75%  nor  more  thon  SOr'c  of  the  weight 
per  inch  of  width  on  the  ri'ar  roll.  The  machine  should  be 
hand-steered  unless  the  weight  is  greater  than  12  tons,  and 
If  meehanleally  steered,  the  steering  apparatus  shoiild  b<-  In- 
dependent of  the  man  operating  the  roller.  Steam,  gasoline 
and  oil  motor  rollers  are  being  used  and  are  giving  satisfac- 
tory results,  and  there  are  elnsHeH  of  work  and  eondltloBS 
under    which    each    Is    most    economical. 


A'hniiiry  1,1,  1013 
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In  tin-  c-oiistiuctlon  of  waterbound-miic-iulam  or  liUiitnl- 
nous-macadam  roads  with  a  bondnd  lower  course,  a  Hprlnk- 
llng  waKon  Is  a  necessity.  Any  typo  of  street  sprlnkll^^c  cart 
Is  adapted  for  this  service,  but  should  have  fi-ln.  tires  and  (lie 
"race  track"  type  of  pear,  that  Is,  the  tread  of  the  fmnl 
wheels  narrower  than  the  tread  of  the  rear  wheels,  so  tlml 
In  effect,  the  wapron  when  drawn  alonK  the  road  has  a  sur- 
face bearlnR-  of  12  in.  on  each  track.  This  Is  necessary,  be- 
cause the  sprinkling  wason  is  used  on  the  macadam  at  the 
time  when  It  Is  In  condition  to  be  easily  Injured,  and  If  the 
tires  are  narrow,  serious  damage  will  result.  The  spraylnjf 
apparatus  should  be  deslKned  to  throw  the  water  directly 
down  on  the  road  surface,  because  the  object  of  the  sprinkler 
is  to  wash  in  the  screenlnKs  and  bondlnp;  material.  The  cart 
should  have  a  pump  for  takinK  water  from  wells  or  ponds 
and  should  be  equipped  to  force  water  Into  the  steam-roller 
boiler  for  washing  out. 

In  preparing  macadam  for  rolling,  excellent  results  are 
obtained  by  harrowing  the  stone  after  it  is  spread  and  Just 
before  rolling  begins.  The  harrow  should  be  heavily  built, 
with  teeth  1  or  1V4  in.  in  diameter,  and  the  entire  harrow 
should  have  a  weight  equal  to  about  10  lb.  for  each  tooth.  It 
should  be  so  designed  that  when  drawn  the  teeth  will  not  fol- 
low each  other,  but  will  be  well  distributed  across  the  width 
of  the  harrow.  If  a  macadam  outfit  Is  doing  any  maintenance 
work,  a  scarafier  is  a  necessary  addition.  This  must  have 
sufficient  weight  to  insure  that  the  picks  will  be  held  down 
into  the  surface  which  is  being  loosened,  the  picks  must  be 
susceptible  of  adjustment  so  that  the  surface  may  be  loosened 
to  any  desired  depth.  It  must  be  so  arranged  that  there  can 
by  some  variation  In  the  width  which  is  scarafled  in  one  trip, 
and  It  should  be  arranged  so  that  it  can  be  steered  independ- 
ently  of  the  movement   of  the    tractor. 

A  complete  macadam  outfit  then  should  contain  the  fol- 
followlng  tools:  Roller,  sprinkling  wagon,  plow,  hairow. 
tool  box.  rooter  plow,  and  the  necessary  small  tools.  Such  an 
outfit  will  cost  approximately  $3100.  Records  kept  in  the 
work  of  the  Illinois  Highway  Commission  for  six  years  and 
embracing  52  outfit  seasons  of  operations,  show  that  the  av- 
erage cost  per  outfit  per  season  for  maintenance  Is  $61.  This 
includes  all  repairs  and  replacement  on  all  parts  of  the  equip- 
ment mentioned   above. 

If  materials  for  road  construction  are  hauled  long  dis- 
tances, a  traction-engine  outfit  is  necessary  for  economical 
work.  The  choice  between  the  gasoline  or  oil  tractor  and  the 
steam  engine  will  depend  very  largely  on  the  condition  un- 
der which  the  machinery  is  to  be  operated.  In  general,  it 
seems  possible  that  there  are  decided  advantages  In  the  use 
of  the  gasoline  tractor  for  this  purpose.  The  cars  which  are 
used  for  hauling  the  material  should  be  reversible  so  that  It 
is  unnecessary  to  turn  the  train  around  at  the  end  of  the 
trip.  They  should  be  of  the  dump-bottom  type  and  arranged 
so  that  the  load  can  be  spread  as  dumped.  The  size  of  the 
unit  should  be  such  that  the  load  Including  the  wagon  will 
not  exceed  5  or  6  tons  If  the  hauling  Is  over  roads  similar 
to  those  in  the  state  of  Illinois.  For  the  car  of  this  weight, 
the  wheels  should  be  at  least  8  In.  broad  and  should  be 
cambered  to  fit   the  crown   of  a  finished  road. 

Experience  In  Illinois  shows  that  hauling  with  such  an 
outfit  is  cheaper  than  team  hauling  for  the  same  distances. 
and  that  the  economy  increases  with  the  length  of  the  haul 
up  to  the  maximum  for  which  data  have  been  obtained  in  the 
work  of  the  commission.  The  cost  per  cubic  yard  for  haul- 
ing crushed  stone  with  the  tractor  outfit  Is  about  60  7cj  that 
of  team  hauling  for  one  mile,  and  about  40%  for  distances 
of  three  miles.  This  Includes  the  pay  of  the  operator  for 
the  engine  (who  is  paid  straight  time  regardless  of  the  condi- 
tions of  the  weather  and  whether  the  job  Is  running  or  not), 
the  cost  of  the  fireman  (who  Is  paid  only  for  the  days  when 
the  outfit  works),  the  cost  of  fuel,  oil  and  supplies  for  the 
steam  engine,  and  the  cost  of  maintenance.  During  the  av- 
erage season  in  Illinois  from  May  1  to  Dec.  1,  a  tractor  out- 
fit can  be  used  for  hauling  ovei-  earth  roads  only  about  50% 
of  the  time.  A  hauling  outfit  costs  approximately  $4000.  and 
in  the  work  of  the  Commission,  the  cost  of  maintenance  has 
been   $100   per  season. 


Plant    for    Bltumii 


-macadam    Pavlnic: 


If  an  outfit  of  road-making  machinery  is  to  be  used  In  the 
construction  of  bituminous  macadam  roads  by  the  penetration 
method,  in  addition  to  the  machinery  already  enumerated, 
there  will  also  be  required  the  machinery  for  spreading  the 
bituminous  compound  on  the  road.  The  spreading  may  be 
done  by  hand-spreading  cans.  In  which  case  there  are  two 
general  types  available.  In  one  type,  the  slot  through  which 
the  compound  is  poured  Is  vertical;  in  the  other.  It  Is  hori- 
zontal. There  is  a  decided  difference  in  the  method  of  hand- 
ling  these   two   types   of  cans   in   pouring   the   compound,   and 


pxperlenci-  ImlicateB  that  the  former  pcrmltx  moro  even  dli4- 
tilliutlon.  Hoth  types  are  made  with  arranxemi-ntH  for  vary- 
ing the  width  of  the  slot.  This,  however.  Is  not  a  very  im- 
porl.int  feature.  Iiecausc  the  operator  will  govern  the  quun- 
llt.v    of    the    material    spread    very    largely    by    Judgment. 

If  the  bltumliiouH  compound  Is  to  be  spread  by  meanH  of 
a  distributing  wagon,  thire  are  two  general  types  available: 
The  gravity  distributing  wagon,  and  the  pressure  distributing 
wagon.  The  former  is  suitable  for  a  limited  range  of  opera- 
tion, and  It  can  be  us.-d  satisfactorily  for  spreading  light  oils 
for  dust  laying  and  similar  work  where  a  slight  variation  of 
bunching  of  the  material  as  it  leaves  the  machine  is  imma- 
terial. For  high-class  bituminous  macadam  constructed  by 
the  penetration  method,  the  gravity  wagon  does  not  give 
satisfactory    results. 

Of  the  pressure  distributing  wagons,  there  are  two  types. 
(Jne  (which  may  or  may  not  be  equipped  with  a  heating  ap- 
paratus) Is  designed  so  that  the  pressure  In  the  wagon  forces 
out  the  binder  through  a  hose  and  no7./.le  and  thus  distributes 
It  on  the  road  surface.  This  seems  to  give  very  satisfactory 
lesults  for  certain  class  of  binders,  but  not  with  viscons 
binders  or  those  requiring  high  temperature  for  applica- 
tion. If  solid  asphaltic  or  tar  binders  are  being  distributed, 
the  spray  type  of  wagon  Is  essential.  These  are  of  two  gen- 
eral classes.  One  is  arranged  with  a  series  of  nozzles  close 
to  the  road  surface  through  which  the  bituminous  material 
is  forced  by  means  of  pressure  produced  by  an  auxiliary 
pump.  A  strip  of  roadway,  the  width  of  the  spray  apparatus, 
is  covered  at  each  trip  with  this  machine.  In  the  other  type 
of  machine  (used  by  the  Illinois  Highway  Commission),  the 
binder  is  applied  by  means  of  a  nozzle,  which  Is  carried  by 
an  operator  walking  behind  the  machine.  The  air  pressure 
in  the  tank  forces  the  material  through  the  nozzle  and  a  jet 
of  steam  forced  into  the  binder  at  the  orifice  in  the  nozzle 
breaks    the   binder    into    fine   spray. 

In  addition  to  the  distributing  wagon  or  cans  for  distri- 
buting the  binder,  there  will  also  be  needed  tanks  for  heat- 
ing the  asphaltic  binder.  Some  of  the  distributing  wagons 
are  fitted  with  heaters,  but  in  general  open-top  heating  ket- 
tles into  which  large  pieces  of  solid  binder  can  be  placed  are 
also  needed.  Along  with  these  tanks,  there  will  be  required 
a  certain  amount  of  small  apparatus  such  as  asphalt  cutters 
and  various  small  tools.  The  cost  of  a  bituminous  outfit  is 
$1000.  Data  collected  upon  12  seasons  of  operation  show  that 
the  cost  of  maintenance  per  outfit  per  season   is  $106. 

Plant    for    Concrete    RoailM 

The  construction  of  concrete  roads  requires  a  complete 
outfit  of  machinery.  There  will  be  a  steam  or  gasoline  roller 
weighing  about  ten  tons,  and  certain  special  machinery  for 
the  concrete.  The  mixer  should  be  of  the  batch  type  and 
should  load  from  in  front  and  discharge  from  the  rear.  It 
should  be  self-propelled  and  for  this  class  of  work,  experi- 
ence shows  that  the  steam-driven  machine  is  more  satisfac- 
tory than  the  gasoline  machine.  In  country  road  work  It  will 
be  found  that  the  water-supply  will  require  special  attention. 
The  water  will  be  obtained  from  ponds,  reservoirs  or  wells, 
and  must  be  pumped  to  the  mixer.  This  will  necessitate  a 
pumping  outfit  and  a  system  of  piping  arranged  alongside  the 
road  so  that  the  hose  from  the  mixer  can  be  attached  at  any 
place.  The  pumping  outfit  should  be  of  ample  capacity,  cer- 
tainly capable  of  delivering  three  or  four  times  the  amount 
ordinarily  required  by  the  mixer  itself,  because  In  hot 
■weather  a  large  amount  of  "water  is  necessary  for  wetting 
down  the  subgrade  before  the  concrete  Is  placed  and  for 
sprinkling  the  concrete  behind   the  mixer. 

In  addition  to  the  concrete  apparatus,  there  will  be  re- 
quired templets  for  striking  the  road  surface.  These  usually 
consist  of  two  1-in..  or  1>4-In.  boards  cut  to  the  desired  crown 
for  the  road  and  fastened  to  blocks  parallel  to  each  other 
and  about  6  in.  apart.  They  are  drawn  along  the  top  of  the 
forms  at  the  edge  of  the  concrete.  For  floating  the  surface 
after  it  has  been  struck  off  to  the  desired  crown,  a  float  made 
of  a  thin  board  of  sufficient  length  to  reach  the  entire  width 
of  the  pavement  and  one  foot  on  each  side  is  bent  to  the 
crown  of  the  finished  pavement  and  held  by  means  of  ribs 
to  which  It  is  attached.  This  float  is  drawn  with  a  combined 
forvi-ard  and  crosswise  movement  in  such  a  way  as  to  float  the 
finished  concrete  and  at  the  same  time  strike  it  down  to  the 
desired  shape.  There  will  also  be  required  the  ordinary  tools 
used  in  concrete  work,  that  is,  wheelbarrows,  shovels,  picks* 
tampers  and  similar  tools. 

The  cost  of  a  complete  concrete  road  outfit  can  be  made 
anything  desired,  but  the  essentials  for  placing  the  concrete 
and  furnishing  the  water-supply,  including  a  mixer  having 
a  capacity  of  about  1000  sq.yd.  of  6-in.  pavement  per  day.  with 
all  auxiliary  apparatus  and  tools,  will  cost  about  $2700. 
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The  Panama  Pacific  International 
Exposition 

Bv  .1.  n.  G.  Wolf* 

The  opening  of  tlie  Panama  Canal,  announced  to  be 
ready  for  traffic  during  the  Fall  months  of  the  present 
year,  is  exacting  more  interest  and  attention  generally  than 
any  event  of  political  or  social  importance  in  years.  Tiujt  it 
will  have  a  revolutionary  effect  upon  certain  lines  of 
trade,  and  upon  the  welfare  of  certain  countries  fortun- 
ately situated  witii  respect  to  particular  trade  routes,  is 
confidently  expected.  The  l)elief  that  such  things  will  be 
realized  in  tlie  case  of  California  and  the  two  other  west- 
ern states  bordering  upon  the  Pacific  led,  .some  years  ago. 
to  projecting  a  celebration  in  the  form  of  an  exposition  to 
be  held  at  San  Francisco  in  li'l.").  tiie  construction  work 
on  which  is  now  under  way. 

The  accompanying  figure  shows  (1)  the  position  of  the 
site  beside  the  Golden  Gate  and  (2)  a  simplified  plan  of 
the  e.xposition  buildings  and  grounds. 

The  lines  of  development  of  the  project  have  followed 
in  a  way  past  expositions,  but  have  been  varied  here  to 


first    building    u])on    the    grounds,    is    about    completed. 

(3)  Ground  has  been  broken  for  Machinery  Hall, 
which  is  to  cover  .some  eight  acres  and  will  be  the  first 
exhibition  palace.  It  is  to  cost  $600,000  and  the  con- 
tract has  been  let.  The  remaining  exhibition  palaces  are 
all  to  be  placed  under  contract  during  the  present  year, 
and  all  are  to  be  finished  by  June,  1914,  or  eight  months 
before  the  opening  of  the  exposition   (February,  1915). 

(4)  The  matters  covering  the  distinctly  civil-engineer- 
ing works — the  docks  and  sewers,  the  gas,  water  and 
electric  mains,  the  roads  and  streets,  have  been  entrusted 
to  a  corps  in  the  Division  of  Works.  Plans  covering 
these  features  are  about  completed  and  construction  of  the 
sewers  is  already  under  way.  Bids  are  about  to  be  ad- 
vertised for  10  miles  of  special  high-pressure  water  mains 
for  fire  protection  (in  connection  with  the  harbor  fire 
boats)  and  20  miles  of  water  uuiins  for  ordinary  domes- 
tic service. 

(5)  Within  10  months  after  President  Taft's  invita- 
tion to  foreign  nations  to  participate,  27  governments 
signified  their  intention  to  exhibit  and,  of  these,  six  (the 
first  enumerated)  have  already  selected  sites  for  their 
buildings.    The  nations  are : 


lake  advantage  of  the  site  upon  the  CJolden  (Jate  Channel 
and  to  include  developments  of  arts  and  sciences  in  the 
past  decade  having  exhibition  possibilities.  There  are  the 
usual  exhibition  palaces,  some  H  in  number,  designed  to 
surround  and  flank  a  central  court:  there  is  a  group  of 
amusement  concessions,  in  wliir-h  it  is  aimed  to  furnish 
only  the  highest  class  of  diversions;  there  are  to  be  sepa- 
rate buildings  for  the  Federal  Government  and  the  several 
states,  and  for  foreign  governments.  There  will  also  be 
aviation  and  drill  fields  and  grounds  for  stock  ex- 
liihits.  etc. 

Prominent  nn-hitects  and  landscape  engineers,  particu- 
larly tho.se  who  have  had  experience  with  past  expositions, 
have  worked  as  an  architectural  commission  in  collabora- 
tion with  local  talent  and  a  staff  of  colorists.  sculptors  and 
artiHtH  for  two  years  or  more  developing  the  main  plans. 
The  general  status  of  the  eriterpri.se  can  be  summarized 
by  noting  the  following  pmgress,  as  of  Jan.   I.  PM.i: 

(1)  The  site.  1. 6  miles  long  and  0..';  mile  wide,  has 
Ik-«'|i  practically  cleared,  and  the  lowlands  covering  a 
part  of  the  area  have  been  filled  with  sand  drerlged  from 
the  bay;  wmie  seawalls  have  been  built  and  others  are 
under  way. 

('^)  The  Service  Muilding.  which  will  contain  the  ad- 
minixtration,    construction    and    (lolice   depiirtmentH,   the 

•10M    Mill*    HiilLllnif.    Hiin    Frnnrlnro.    Pnllf 


2.  China. 

3.  Sw..(1pi,, 

4.  Portugal, 

5.  Catiada. 

6.  Holland. 

7.  Cluatcmala, 

8.  Haiti. 

9.  Salvador,    , 


10.  .Santa  Dominco, 

11.  Hondum,s, 

12.  Mexico, 

13.  Panama, 

14.  Costa  Rica, 

15.  Peru, 

16.  Bolivia. 

17.  Kcuador, 

18.  I'ruitua.v, 


19.  Chile, 

20.  Liberia, 

21.  NicaraKua, 

22.  Cuba, 

23.  Brazil, 

24.  Franco, 

25.  (iriat  Britain. 
20.  CJernmny, 

27.  .Spain, 


The  following  35  states  and  territories  have  pre])ared 
to  participate,  of  whicii  the  first  33  are  said  to  have 
.selected  sites  for  buildings: 


1. 

New  York, 

13. 

Nevada. 

25. 

Iowa. 

2. 

Pennsylvania, 

M, 

MitMouri, 

20. 

3. 

Nebraska, 

15. 

Idaho 

27. 

Arizona, 

l(i. 

Kentucky 

2S. 

h. 

niinoiH. 

17. 

Montana, 

29. 

Oliii), 

IS. 

West  VirKinia, 

30. 

V. 

ftah. 

10. 

Indiana. 

31. 

New  Mexico, 

WanhinfEton. 

20. 

Hawaii. 

32. 

North  Dakota. 

On-Kon, 

21. 

Minnei«»ta, 

33 

111. 

New  Jersey. 

22. 

PhilipnineH, 

H4 

Oklahoma. 

II. 

Colorado, 

23. 

Calirornin. 

35. 

Houth  Dakota, 

24. 

(Jeoruia, 

(0)  Applications  for  exhibition  space  are  rejiorted  to 
amount  to  2.0(Mi.(i(Kl  sf|.ri..  and  to  have  come  from  all 
parts  of  the  world;  api)lications  for  amusement  conces- 
sions requiring  the  expenditure  of  several  millions  of  dol- 
lars are  filed,  and  it  is  probable  that  (Ikisc  accei)ted  will 
run  towards  the  reproduction  of  iialiiral  wonders,  such  as 
llie  Grand  Canon,  the  I'anania  Canal,  and  various  objects 
'if  distinct  historical  interest  and  educational  value, 

San  Francisco,  while  still  staggering  under  the  19(16 
loss  of  a  half  billion  dollars  in  jiroperty  or  business  iii- 
tercHttf,  is  fulfilling  the  trust  imposed  by  Congress,     The 
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citizens  liavo  subscribed  (and  arc  duly  piiyiiiff)  $7, ."")()(), - 
()()();  the  city  and  the  state  liiivc  each  l)ond('d  tor  $5,01)0,- 
000,  nuiking  in  all  a  base  fund  of  $17,r)()(),()()0.  To  tliis 
must  be  added  the  expenditures  of  each  of  the  58  states 
and  foreign  governments  for  their  individual  ('xliibits 
(varying  in  amounts  from  $10,000  to  $1,000,000,  11ii. 
announced  intended  expenditure  of  Japan). 

The  business  organization  of  the  fair  is  founded  upon 
an  incorporated  company,  called  the  Panama  Pacific  In- 
ternational Exposition  Co.,  capitalized  at  $5,000,000,  and 
governed  by  a  board  of  directors  of  50  prominent  locnl 
men  assisted  by  special  city  and  state  commissions.  The 
members  of  the  directors'  executive  committee  and  the 
controller  constitute  the  cabinet  of  the  president,  which 
practically  directs  all  affairs.  The  executive  staff  of  the 
president  consists  of  a  director-in-chief,  a  director  of  ex- 
ploitation, a  director  of  works  and  a  director  of  conces- 
sions and  admissions.  The  president  of  the  corporation. 
the  man  who.se  ability  has  contributed  most  to  the  i)resent 
degree  of  success,  is  a  well  known  engineer,  Charles  C. 
Moore. 


Oregon  State  Irrigation  Congress 

rCoyTTiiRt'TKn] 

The  second  annual  Oregon  State  Irrigation  Congress, 
which  was  recently  held  in  Portland,  Ore.,  was  notable 
for  the  good  attendance  of  practical  irrigators,  real 
farmers  and  experienced  engineers. 

The  opening  speech  was  by  Jos.  X.  Teal,  whose  etiorts 
in  the  line  of  conservation  have  been  recognized  througli- 
out  the  United  States.  The  report  prepared  by  the  State 
Conservation  Commission,  largely  under  his  personal  di- 
rection, is  one  of  the  most  noteworthy  documents  of  its 
kind. 

Mr.  Teal  spoke  of  the  necessity  of  cooperation  between 
the  state  and  federal  govei-nment  in  future  irrigation 
work,  particularly  on  the  larger  projects.  He  also  de- 
scribed the  great  opportunities  in  connection  with  the 
development  of  the  Deschutes  River,  and  outlined  a  tenta- 
tive agreement  that  is  being  made  with  Secretary  of  the 
Interior  Fisher  in  the  matter  of  investigations  on  the 
Deschutes  River. 

The  discussions  at  this  conference  were  participated  in 
by  men  of  moderation  and  of  sound  sense.  The  control 
of  the  meeting  was  evidently  in  their  hands,  a  con- 
dition so  unlike  that  of  many  of  the  so  called  irrigation 
congresses  elsewhere,  that  tlicrc  has  been  general  com- 
ment on  it. 

Practically  all  of  the  recent  irrigation  enterprises 
vvhose  securities  have  been  offered  to  Eastern  purcha.sers 
luive  been  financial  failures  largely  due  to  the  fact  that 
the  prime  object  of  their  organization  was  to  secure  the 
promoter's  profits  and  a  commission  frequently  as  high 
as  20%  on  the  sale  of  the  securities.  Many  of  them  which 
possessed  merit  have  failed  because  of  the  fact,  which  is 
now  being  generally  appreciated,  that  it  takes  a  long  time 
to  develop  agriculture  in  a  new  country,  and  the  interest 
charges  and  costs  of  operation  and  maintenance  during 
this  long  time  amount  to  a  sum  which  not  only  takes 
away  the  profits,  but  eats  into  the  principal. 

^^  ith  all  of  the  relatively  easy  irrigation  projects  taken 
up,  there  appears  to  be  very  little  outlook  for  future  con- 
struction, exce])ting  under  some  form  of  cooperation  be- 


tween the  state  and  nation,  or  under  the  terms  of  the 
i'edei'al    Hcclaniation    Ad. 

There  are  millions  of  acres  of  arid  land  now  redaimefl 
at  large  cost  which  are  lying  untilled.  The  owners  or 
entrymen  who  control  these  do  not  have  the  capital  or 
cmirgy  to  utilize  then)  or  are  hoping  to  sell  out  at  large 
prices  to  homeseekers  from  the  East.  The  lure  to  the 
I'la.stern  man  is  cheap  land,  and  with  the  prices  asked,  he 
cannot  see  where  his  profit  comes  in.  Thus,  there  are 
few,  if  any,  land  sales  being  made  to  newcomers. 

It  is  refreshing  to  find  that  the  substantial  men  of  the 
West  arc  appreciating  these  facts.  They  know  that  the 
inflation  of  prices  has  been  an  injury  to  them  and  that 
they  must  cut  down  to  bedrock  and  be  prejjared  to  share 
with  the  newcomer  the  benefits  of  increase  in  land  values 
which  are  due  to  cultivation  of  the  soil.  It  is  seen  to  be 
not  only  fail',  but  also  a  matter  of  sound  business  sense,  to 
admit  freely  the  risks  of  irrigation  investment,  and  the 
worthlessness  of  many  of  the  existing  irrigation  stocks 
and  bonds.  It  is  also  acknowledged  to  be  unwise  to  per- 
mit the  homeseeker  to  assume  that  irrigation  is  an  ea.sy 
way  of  acquiring  wealth.  He  should  be  clearly  informed 
of  its  difficulties  and  risks;  that  it  is  pioneering;  that  a 
large  portion  of  the  soil  is  liable  to  deteriorate  under 
careless  handling  and  that  from  15%-  to  30%  of  the  best 
lands  have  been  ruined  under  existing  systems  by  swamp- 
ing or  alkali;  that  plant  and  in.sect  pests  are  liable  to 
attack  his  crops,  and  that  markets  cannot  be  had  at  first 
for  all  of  his  produce.  In  other  words,  that  he  is  tak- 
ing a  large  risk  and  should  be  reasonably  sure  of  the  op- 
portunity of  correspondingly  large  profits. 

At  the  same  time  it  should  be  clearly  shown  that  with 
the  exercise  of  skill  and  good  judgment,  accompanied  by 
reasonably  hard  work  and  self-denial,  the  rewards  should 
be  correspondingly  great,  and  that  the  same  amount  of 
energy  which  is  applied  in  other  enterprises,  accompanied 
by  reasonably  good  fortune,  will  result  in  the  majority  of 
men  obtaining  a  competence  beyond  their  reasonable  ex- 
pectation elsewhere. 

When  other  state  and  national  conventions  in  the  West 
get  down  to  business  on  a  foundation  of  this  kind,  it  is 
believed  that  substantial  and  steady  progress  will  result. 

The  Coal  Production  of  C'nnaila  for  the  jc-ar  1911.  is  re- 
ported in  a  bulletin  Just  published  by  the  Department  of 
J/Iines.  Prom  this  it  appears  that  11,323,338  short  tons  were 
put  out,  compared  with  12,909.155  tons  in  1910,  a  falling  off 
of  about  12%  due  to  labor  troubles  in  Southern  Alberta  and 
Eastern  British  Columbia.  The  approximate  selling  value  of 
the  coal  at  the  mines  in  1911  was  $2.34  per  ton.  compared 
with  an  average  of  $2.39  per  ton  in  1910.  Nova  Scotia  in  this 
year  produced  62%  of  the  total;  British  Columbia,  22%;  Al- 
berta, 13%,  and  Saskatchewan  less  than  2%.  Of  the  total 
production,  75.6%  was  sold  for  consumption  in  Canada.  9.4% 
for  export  to  the  United  States  and  2.5%  for  export  to  other 
countries,  with  3.4%  used  by  colliery  operators  making  coke 
and   9.19%    used   for  colliery  purposes   and    by   workmen. 


The  Transit   a   Rival   of  tlie   Hat   Pin — The    following  letter 
appeared    in    the    New    York    "Times,"    .Ian.    2S.    1912: 
To    the    Editor   of   the   New    York    "Times": 

Cannot  something  be  done  to  make  surveyors  cover  the 
points  of  their  tripods  while  they  are  carrying  them  on  their 
shoulders?  They  invariably  carry  them  on  their  shoulders 
with  the  points  extending  the  full  length  of  the  legs  in  front 
of    them. 

The  other  day  in  walking  down  Broadway,  while  the  sun 
was  shining  into  the  eyes  of  persons  going  south,  on  three 
separate  and  distinct  occasions,  within  a  distance  of  two 
blocks.  I  narrowly  missed  having  my  head  punctured  by  sur- 
veyors going  north  with  the  points  of  the  tripods  exposed, 
as   stated   above. 

The  above  danger  to  pedestrians  can  be  obviated  by  the 
use  of  a  leather  cover  for  the  points,  as  used  by  traveling 
photographers. 

EDWARD    SCHWAB. 
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International   Cement    Questions   from 
a    French    Viewpoint 

The  wide  dififerences  existing  between  the  cement  ex- 
perts and  engineers  of  different  countries  were  brought 
into  sharp  view  at  the  Sixth  Congress  of  the  Interna- 
tional Association  for  Testing  Materials,  held  in  Xew 
York  last  September.  This  was  apparent  in  our  report 
on  the  congress  (see  ExGiXEEnixG  Xews,  Sept.  12  and 
19,  1912,  pp.  502  and  513)  ;  bv  reference  to  that  report  it 
will  be  seen  that  the  antagonism  is  chiefly  between  Ger- 
many and  all  other  countries. 

The  situation  is  furtiier  illuminated  in  an  account  by 
the  noted  French  cement  man,  R.  Feret,  given  last  Oc- 
tober in  an  address  before  the  Reunion  des  Menibres 
Francais  et  Beiges  de  1' Association  Internationale  pour 
I'Essai  des  Materiaux,  at  Paris,  France.  From  a  copy 
of  the  proceedings  of  the  Reunion  we  quote  some  parts  of 
this  account  in  the  following: 

Mr.  Candlot's  proposal  to  eUmlnate  the  clauses  of  certain 
specifications  which  require  an  increase  of  strength  from 
7  to  28  days  was  lenprlhily  discussed,  although  it  is  of  Interest 
only  in  a  theoretic  way  to  a  certain  number  of  foreign  mem- 
bers, there  being  few  specifications  which  require  such  in- 
crease of  resistance.  Nevertheless  the  meeting  decided  in 
favor   of  a  committee   for  studying  this   question. 

Then  was  discussed  a  communication  of  Mr.  Poulsen,  a 
Danish  engineer,  who  at  the  Copenhagen  congress  had  al- 
ready presented  an  important  paper  on  the  behavior  of  ce- 
ment In  sea  water  and  on  puzzolanic  additions.  On  the  first 
occasion  he  dealt  with  researches  on  a  special  pu/.zolana,  a 
diatomaceous  earth  known  in  Denmark  as  "moler."  The 
paper  concluded  that  it  is  useful  to  add  this  material  (pulver- 
ized and  dried)  to  cement,  particularly  in  the  case  of  work 
in   sea   water. 

The  subject  was  discussed  at  length,  and  the  question  of 
puzzolanic  additions  was  treated  broadly.  In  particular,  re- 
course was  again  had  to  the  argument,  oft-repeatd  but  long 
ago  refuted,  that  puzzolanic  additions  improve  mortar  only 
by  mechanical  action,  through  the  effect  of  greater  fineness 
of  their  particles,  which  fill  up  the  Interstices  and  render 
the  mortar  more  compact.  I  have  demonstrated  repeatedly 
that  If  a  particular  cement  has  added  to  it  in  one  case  a  fine 
puzzolanic  material,  in  another  case  an  Inert  sand  pulverized. 
to  the  same  fineness,  the  former  mixture  is  much  superior  to 
the  latter,  and  In  fact  the  latter  is  Inferior  to  the  original 
cement.  The  communication  of  Mr.  Poulsen  brought  forward 
no  proposition  for  a  resolution,  and  the  discussion  remained 
platonic  [sic]. 

In  the  second  session  the  question  of  accelerated  tests  for 
constancy  of  volume  of  cement  was  first  taken  up.  At  prior 
reunions  I  have  made  reference  to  the  existing  differences  on 
this  subject,  and  you  well  know  what  animosity  the  German 
manufacturers  have  exhibited  toward  the  Le  Chatelier  test: 
accordingly  all  of  them  came  to  New  York  with  the  fixed 
resolution  to  rescind  the  vote  of  the  Copenhagen  congress 
which  r<-commended  ofllclally  the  L.e  Chatelier  method  as  the 
normal   accelerated    lest  of  constancy   of  volume. 

On  account  of  the  well  pronounced  diversity  of  opinion 
there  were  numerous  papers  on  this  subject.  The  discussion 
could  not  be  called  lively,  for  the  method  fixed  by  the  rules 
prevented  all  animosity;  but  It  was  long,  and  many  speakers 
set  forth  their  views  on  the  subject.  Most  of  them  were 
rjermans.  and  their  arguments  In  all  cases  rested  on  the  two 
same  sets  of  ixperlmenis — that  of  ten  cements  which  had 
not  shown  up  well  In  various  accelerated  tests  und  yet  dur- 
InK  1*  years  have  behaved  quite  well  under  weather  exposure; 
nn<l  the  more  recent  expiriment  on  several  cements  which, 
subjected  to  the  l>-  Chatelier  test  in  various  laboratories, 
Kuve  discordant  results.  I  think  It  unnecessary  to  recall 
to  you  the  refutation  of  these  arguments,  and  the  test  re- 
sults  died    by   the    advocates   of   the    l,e   Chatelier   lest. 

Besides  Identical  resolutions  proposed  by  Mr.  Oary  and 
Mr.  Mnrlrns,  Mr.  Robertson  presented  one  asking  simply  for 
the  nomination  of  a  rommlltee  to  continue  ihe  siiidy  of  Ihi- 
question.  Kor  my  part.  In  view  of  the  first  portion  of  thi? 
Herman  proposal  (calling  for  the  revocation  of  Ihe  Copen- 
hagen resolution  as  a  preliminary  to  referring  the  question 
(o  A  new  committee  for  study — Brt.|,  I  considered  the  phras- 
ing of  Mr.  Robertson  Inudequale,  and  demanded  the  adoption 
of  a  resolution  which,  while  recognizing  the  necessity  of  new 


-study  to  perfect  the  test  method  adopted  by  the  Copenhagen 
congress,  should  explicitly  state  that  the  New  York  congress 
could  not  logically  (unless  it  had  new,  contradictory,  test  re- 
sults) go  back  on  a  decision  taken  by  a  former  congress  as 
the  result  of  long  study  by  an  international  commission.  This 
view  was  fully  aired  in  a  session  of  the  council,  which  agreed 
with  it  unanimously,  Mr.  Martens  included.  Thereafter,  in  the 
session  of  the  committee  on  resolutions,  Mr.  Gary  abandoned 
the  first  part  of  his  proposition,  and  I  no  longer  had  reason 
to  maintain  my  motion.  Therefore  the  committee  was  able 
to  agree  without  great  diflSculty  on  a  resolution  which  was 
subsequently  adopted  without  comment  by  the  session  and 
b.v  the  full  congress  [practically  the  Robertson  resolution. 
—Ed.]. 

After  this  long  discussion  the  session  took  up  the  no  less 
important  problem  brought  forward  by  Mr.  Miiller  in  the 
name  of  the  Association  of  German  Manufacturers  of  Portland 
Cement,  "who  I'equested  the  International  Association  to  fix 
a  maximum  sulphuric-acid  content  for  Portland  cement.  Like 
a  certain  number  of  prior  publications  on  the  same  subject, 
the  report  was  based  on  a  test  made  in  Germany  with  two 
samples  of  cement,  one  German  and  the  other  French,  used 
partly  in  natural  condition,  partly  after  adding  gypsum  in 
such  proportion  that  the  sulphuric-acid  content  was  raised  to 
2^%.  The  examination  of  mortar  immersed  in  sea  water 
was  claimed  to  be  entirely  in  favor  of  the  first  cement,  al- 
though this  in  its  natural  condition  contained  a  sulphuric- 
acid   percentage  considerably   higher  than  the  second. 

To  these  claims  it  was  objected  that  it  would  be  unsafe 
to  base  a  conclusion  on  a  single  experiment,  in  which,  more- 
over, the  two  products  under  comparison  were  profoundly 
unlike  in  other  points  (notably  in  fineness  of  grinding  and 
in  alumina  content),  which  rather  than  the  sulphuric-acid 
content  might  havs  been  the  principal  reasons  for  the  re- 
ported difference  of  behavior  in  sea  water.  For  my  part, 
while  recognizing  the  great  value  of  further  researches.  I 
considered  it  necessary  to  move  the  previous  question  by 
observing  that  the  International  Association  should  limit  its 
activities  to  the  standardization  of  test  methods,  an  object  i;i 
most  cases  involving  sufl[icient  difficulties,  and  to  leave  to 
every    user    the    selection    of   specification    figures. 

This  view,  it  appears,  raised  a  very  lively  and  extended 
discussion  in  the  council.  It  was  recognized  that  substan- 
tially this  principle  had  been  established  since  the  beginnings 
of  the  Association,  but  that  it  had  been  partly  abandoned 
later  on  in  connection  with  certain  questions  relating  to  spe- 
cifications for  metals.  To  reaffirm  the  principle  at  the  pres- 
ent time,  even  though  in  another  line  of  tests,  would  tend  to 
overthrow  what  had  been  built  up  by  great  labor.  Pacing 
this  difficulty.  1  did  not  insist  on  my  motion,  and  on  the  other 
hand  the  original  motion  also  was  dropped  by  its  promoters; 
thereupon  the  resolutions  committee  had  no  difficulty  in 
agreeing  upon  a  motion  [for  appointing  a  committee  to  study 
the   subject. — Ed.]. 

This  Is  a  very  interesting  matter  for  study,  and  its  final 
settlement  may  entiain  Important  consequences  for  practice. 
This  can  be  seen  if  it  is  remembered  that  the  present  adop- 
tion of  the  proposition  of  the  German  manufacturers  would 
have  had  the  result  of  opening  to  their  product  certain  mar- 
kets, such  as  those  of  South  America,  from  which  they  are 
excluded  at  present  by  excessive  sulphuric-acid  content.  This 
discussion  furnishes  one  of  many  counterarguments  opposing 
certain  scoffers  who  see  In  our  congresses  only  pretexts  for 
promenading    and    receptions,    but    no    practical    value. 

The  report  of  Mr.  Schiile,  chairman  of  committee  42.  on 
uniform  tests  of  hydraulic  cement  by  prisms,  and  standard 
sand,  gave  an  account  of  the  work  of  this  committee  and 
sketched  the  state  of  the  plastic-mortar  question,  without 
proposing  a  definite  test  method,  the  subject  being  not  yet 
wholly  cleared  up.  He  Indicated,  however,  some  points  on 
which  the  members  of  the  committee  were  able  to  agree.  The 
related  question  of  standard  sands  came  up,  though  this  can 
hardly  be  settled  until  after  the  test  method  Itself  shall  have 
been  fixed.  In  the  meantime  It  Is  agreed  that  different  labor- 
atories will  compare  the  standard  sand  of  each  country  with 
the  German  standard  sand,  which  up  to  now  Is  the  only  one 
produced    regularly    and    under   careful    Inspection. 

In  a  communication  on  this  subject  Mr.  Gary  attacked  the 
principle  of  plastic  mortar,  (luotlng  test  results  showing  con- 
siderable divergi-nces  arising  thiough  Its  use.  However,  Mr. 
Gary  does  not  rigidly  oppose  a  study  of  the  question.  Ho 
merely  states  that  In  Germany,  tamped  mortar  gives  com- 
plete satisfaction,  ho  that  no  Interest  Is  taken  In  other 
methods.  Mr.  Schllh'  obji'cted  that  the  German  operators  per- 
haps had  not  the  required  amount  of  skill  In  mixing  plastic 
mortar,    which    would    account    for    the    variable    results. 

There  followed  a  discussion  In  which  various  special  points 
of    the    subject    wore    treated,    for    exam|>le     the     question     of 
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wliftllur  It  is  dislrable  in  flKurlnpr  averaKes  to  lejeet  tlu-  low- 
.st  observations.  Uut  as  all  were  agreed  that  the  tests 
sliould  be  continued  the  debate  was  not  very  animated,  and 
I  lie  meotlnir  adopted  Mr.  Schille's  motion  [calling  for  con- 
tinuation of  the  work  of  the  committee  and  application  of  th<' 
imthod  to  the  comparison  of  different  standard  spans. — Ed.]. 
It  Is  to  be  remarked  only  that  a  German.  Mr.  Probst,  di^- 
clared  himself  an  advocate  of  tests  with  plastic  mortar. 
Hhlch   aroused    the   protest    of  his   countrymen. 


Progress  of  the  C^ommission  Plan  of 
City  Government  in   1912 

The  i-oninii.ssioii  |iliiii  of  city  ,ui)\('rninent  Wii.s  adopted 
by  some  sixty  nr  iiuire  citic-^  in  1!)13,  compared  witli 
nearly  a  liiuidred  the  ])i'evioiis  year.  We  give  herewith  a 
list  of  615  cities  which  adopted  the  phui  in  1912,  as  re- 
corded by  Clinton  Rogens  Woodruff,  Secretary  of  the  Na- 
tional Muiiiciiia!  League,  l'hiladcl])hia,  I'eiin.  Tlie  list  is 
followed  by  comments  upon  it  from  another  reliable  source 
and  from  a  somewhat  different  viewpoint,  after  which 
there  is  given  a  summary  of  the  progress  of  the  com- 
mission plan  from  its  adoption  by  Galveston,  Tex.,  in 
1901,  to  the  close  of  the  past  year.  It  should  be  noted 
that  all  our  figures  are  based  on  years  of  adoption  and 
iiot  the  dates  the  plan  went  into  effect. 

I.I.ST  OF  («  CITIES  REPORTED  AS  HAVING   ADOPTED    THE    COM- 
MISSION PLAN  IN  1912 

Northeastern 16 

Ottumwa,  la 22,012 

Duluth,  Minn 78,466 

St.  Paul,  Minn 214,744 

Tower,  Minn 1,111 

.\rkansas  City,  Kan 7,508 

Great  Bend,  Kan 4,622 

Holton,  Kan 2,842 

Junction  City,  Kan 5,.598 

Manliattan,  Kan 5,722 

Olatiie,  Kan 3,272 

Parsons,  Kan 12,463 

Lincoln,  Neb 43,973 

Nebraska  City,  Neb 5,488 

Madison,  S.  D 3,137 

*Watertown,  S.  D 7.010 

Poison,  Mont not  given 

Southwestern 10 

Bishop,  Tex not  given 

Franklin,  Tex not  given 

Frankston,  Tex not  given 

McKinney,  Tex 4,714 

Willis,  Tex not  given 


Ada,  Okla 
Collinsville,  Okla.... 

Okmulgee,  Okla 

Colorado  City,  Colo. 
Durango,  Colo 


4,349 
1,324 
4,176 
4,333 


New  England 1 

Salem,  Mass 43,697 

Middle  Atlantic 7 

Atlantic  City,  N.  J 46,150 

Deal  Beach,  N.  J 273 

Long  Branch,  N.J 13,298 

Longport,  N.  J 118 

Nutley.  N.  J 6,009 

Ridgefield  Park,  N.J 966 

Wildwood,  N.  J 898 

South  Atlantic 3 

Florence,  S.  C 7,057 

Sumter,  S.  C.  (City  Manager).       .S,109 
Tampa.  Fla.  (Advisory  vote) . .      37,782 

South  Central 12 

Sheffield,  Ala 4,865 

Charleston,  Miss 1,834 

Gulfport,  Miss 6,386 

Jackson,  Miss 21,262 

Meridian,  Miss 23,285 

Hammond,  La 2,942 

♦New  Iberia,  La 7.499 

Natchitoches,  La 2,532 

New  Orleans,  La 339,075 

Lebanon,  Tenn 3,659 

Covington,  Ky 53,270 

Lexington,  Ky 35,099 

North  Central 8 

•St.  Joseph,  Mich 5,936 

Harvey,  lU 7,227 

Marseilles,  111 3,291 

Portage,  Wis 5,440 

Janesville,  Wis 13.894 

Menominee,  Wis 5,036 

Rice  Lake,  Wis 3,968 

Superior,  Wis 40,384 

A  list  of  commission-governed  cities  is  kept  l)y  The 
National  Short  Ballot  Organization,  which  also  collects 
the  charters  and  organic  laws  under  which  cities  are  em- 
powered to  adopt  the  commission  plan.  The  Organiza- 
tion has  a  standard  for  judging  whether  or  not  it  shall 
include  cities  in  its  loose  leaf  "Digest  of  Short  Ballot 
Charters." 

H.  8.  Gibcrtson,  assistant  secretary  of  the  Organiza- 
tion, has  kindly  sent  us  the  following  comments  on  the 
National  Municipal  League  list : 


Pacific 6 

Everett,  Wash 24,814 

Pasadena,  Calif 30,291 

*San  Bernardino,  Calif 12,779 

San  Mateo,  Calif. .  - 4,384 

♦Phoenix,  Ariz 11,134 

Boise,  Ida 17,358 


A  list  of  2tU)  cities,  reported  as  having  ddoptcd  tji.>  coni- 
inissioii  plan  up  to  Dec.  .'il,  1911,  was  puijlisbcd  in  our  in- 
suc  of  Apr.  I,  191a,  p.  (i:5H.  The  reported  adoptions  by 
years  are  as  follows:  1901,  1 ;  1905,  1 ;  1907,  9  ;  l!)0«,  6; 
1909,  2'.);  1910,  M;  1911,  9.5;  1912,  6:i.  Doubtless  the>li«t 
is  subject  to  corrections,  but  as  it  stands  the  total  adoj)- 
tions  to  dale  are  269.  AlUunigh  the  accessions  in  1912 
xwic  fcuvr  IIkiii  ill  1911,  they  included  .\ew  Orleans  and 
St.  I'muI,  with  po])iilations  in  1910  of  .339,07")  and  211,- 
744,  res])ectively,  each  larger  than  any  city  which  had  pre- 
viously adopted  the  plan.  Altogether,  eight  cities  of  more 
than  100,000  population  in  1910,  and  several  which  had 
nearly  that  then  and  i)robably  e{|ual  or  exceed  it  now,  have 
adoi)te(l  commission  government. 

A  number  of  other  large  cities,  including  Boston, 
Pittsburgh,  Los  Angeles  and  Seattle,  have  one  of  the 
chief  features  of  the  commission  plan,  a  small  single- 
chambered  city  council,  but  these  cities  retain  their  mayor 
and  also  maintain  a  separiifi(jn  of  executive  and  h^gisla- 
tive  functions. 


Increasing  the  Service  of  Freight  Cars* 

By  .J.  M.  DALYf 

The  average  movement  for  all  freight  cars  on  the  Illinois 
Central  R.R.  in  the  busy  season  is  27  miles  per  day.  This 
is  equal  to  three  hours  moving  in  trains  and  21  hours  stand- 
ing on  sidings  or  87%  of  the  time  on  sidings  and  only  137<, 
in  movement. 

The  average  time  consumed  by  the  shipper  in  loading  cars 
is  less  than  two  days,  and  the  average  time  consumed  by 
the  consignee  in  unloading  is  less  than  three  days,  Sundays 
included.  The  average  number  of  loaded  trips  per  car  per 
month  is  2.7,  an  average  of  11  days  being  required  to  handle 
each  load.  This  includes  all  ears,  revenue  and  company 
freight  cars  loaded  on  our  rails  and  loaded  cars  receivf.1 
for  other  roads.  The  car,  in  a  busy  season,  averages  per 
month  as  follows:  13  days  loading  and  unloading:  S%  dayr 
moving  in  trains:  ISV^  days  standing  waiting  movement, 
switching  or  repairs:  total,  30  days. 

If  we  could  increase  the  daily  average  mileage  from 
27  to  35  miles  per  day,  it  would  result  in  183,960,000  in- 
creased miles  with  our  present  equipment.  This  divided  by 
27  miles  per  day  is  equal  to  one  car  6,813.333  days  at  45c.  per 
day,  or  a  saving  of  $3,065,999  in  per  diem  paid  for  use  of 
foreign  cars.  It  Is  squal  to  the  service  or  purchase  of  18,666 
additional  cars.  To  this  must  be  added  the  increased  reve- 
nue that  would  be  derived  from  the  increased  use  of  equip- 
ment. 

I  am  dealing  with  the  present  methods  employed  and 
the  lack  of  proper  supervision  obtained  over  the  location, 
movement  and  use  of  equipment.  We  have  approximately 
65,000  freight  cars  on  our  road.  Take  all  the  reports  fur- 
nished, and  total  cars  reported  are  about  45,000  leaving 
20,000  (or  30%)  unaccounted  for.  The  failure  on  the  part  of 
agents,  yardmasters  and  others  to  account  for  so  many  cars 
each  day  forces  the  conclusion  that  most  of  them  have  been 
overlooked. 

.\s  87%  of  the  freight  equipment  on  our  line  is  standing 
at  stations,  yards  and  shops  at  all  times,  it  devolves  upon  us 
to  supervise  the  stations,  yards  and  terminals  with  a  view 
of  expediting  the  movement  of  the  equipment  so  delayed. 
To  secure  the  results  in  this  direction  there  is  only  one 
businesslike  method  to  pursue,  and  that  is  to  properly  or- 
ganize the  terminals  and  yards  so  that  the  men  in  charge 
will  know  of  every  car  they  have  and  why  they  have  it. 
Instead  of  knowing  merely  that  they  have  6000  cars  on  the 
terminal,  they  should  know  in  detail  why  all  of  these  cars 
are  there,  and  what  cars  should  not  be  there  and  why  they 
are   not  moved. 

To  obtain  this  result  it  is  necessary  to  employ  sufficient 
yard  clerks  to  check  the  tracks  assigned  them  in  three  or 
four  hours  in  the  morning,  and  then  to  devote  the  balance 
of  the  day  to  analyzing  the  check  made  and  preparing  data 
for  the  man  in  charge  of  the  terminal. 


plan  of  government,  but  the  Governor  refused  to  approve  the 
charter  on  the  ground  that  it  was  unconstitutional.  They 
will  have  to  draft  an  entirely  new  document  before  they  can 
change  their  form   of  government. 


•Abstract  of  a  paper  read  at  the   annu 
ating  officers   of  the   Illinois   Central   R.R. 


eting   of  oper 


tGeneral    Superintendent    of    Transportation.    Illinois    Cen- 
tral R.R.,   Chicago. 
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A  New  Expansion  Bolt 

Au  expansion  bolt  now  being  introduced  develops  a 
positive  hold  and  a  longitudinal  strain  upon  the  material 
iu  which  it  is  set,  instead  of  depending  upon  a  friction 
grip  developed  by  expanding  a  sleeve  radially  against  the 
wall  of  the  bolt  "hole.  The  construction  is  shown  clearly 
in  the  accompanying  cut.  Upon  the  bolt  .-1  is  .slipped  a 
i-onical  die-formed  steel  cup  B,  which  is  slit  at  the  sides, 
so  that  in  expanding  it  will  spread  out  in  the  form  of 
flanges.  This  cup  rests  on  the  bolt  head,  and  following  it 
is  a  sleeve  ('  having  one  end  tapered,  while  above  this 
sleeve  is  the  ordinary  nut  D.  The  cup  and  sleeve  being  iu 
plac«,  as  shown  at  1,  the  bolt  is  dropped  into  the  hole,  and 
the  nut  turned ;  the  bolt  head  then  faces  the  tapered  end 
of  the  sleeve  into  the  cup,  thus  spreading  the  latter,  as 
shown  at  2,  so  that  its  edges  cut  into  the  side  of  the  hole. 
Where  e.xtra  resistance  is  required  two   (or  more)   cups 


A  Xi;w  FoKM  OF  Expansion  Bolt 

may  be  used,  as  shown  at  .'5.  The  sleeve  may  be  of  any 
dc'HJn'd  length,  according  to  the  pur])0Re  for  which  the 
bolt  is  used;  and  where  the  work  is  very  shallow  the  cup 
may  Ije  much  shorter  than  is  shown  in  the  cut.  When  a 
(•train  is  put  on  the  bolt,  it  is  resisted  by  a  direct  i)ull  of 
the  cup  edges  embedded  in  the  material.  This  is  shown 
by  the  Hectional  view,  4,  which  reiJrescnls  a  bolt  set  in 
concrete  an<i  having  three  cups  expanded. 

The  cut  also  slioWH  the  same  af>pliancc  fitted  to  a  screw, 
the  cup  in  this  ca.MC  being  tlireaded  to  form  a  nut.  At  5, 
the  device  is  shown  with  two  cups  expanded.  The  action 
is  indicated  by  the  sectional  view  at  6,  from  which  it  will 
Ih-  wen  that  as  the  screw  .1  is  turned,  the  expansion  cup 
on  nut  H  is  drawn  up  against  the  tajMTed  end  of  the  sleeve 
(',  tIniH  spreading  the  lup  so  that  its  edges  bite  into  the 
material.  As  there  is  no  bursting  action,  the  device  can  be 
iiHod  in  thin  material  without  fear  of  splitting  it,  the 
'•train  In-ing  mainly  |)arallel  with  the  pull  on  the  l)olt. 

The  device  is  made  in  '<!.'{  sizes  to  suit  varittus  sizes  of 
>Kdts.  (^  in.  to  %   in.)  and  is  made  in  both  brass  and 


steel.  It  is  being  used  for  such  work  as  attaching  elec- 
trical apparatus  to  switchboards,  anchoring  lamp  posts  to 
sidewalks,  and  securing  chairs  to  concrete  floors  iu  thea- 
ters and  grand-stands.  For  the  latter  work  about  70,- 
000  were  used  at  the  Polo  Grounds  in  New  York  and 
40,000  at  base-ball  grounds  in  Chicago.  As  the  hole  may 
be  somewhat  larger  than  the  bolt  without  reducing  the 
holding  power  of  the  expansion-cup,  a  certain  amount  of 
play  is  available  in  fitting  the  chairs  to  the  bolts.  They 
have  been  used  also  for  attaching  fixtures  to  ceilings, 
where  each  bolt  has  to  sustain  a  load  of  about  500  lb.  We 
are  informed  by  Phillijis,  Lang  &  Co.,  contracting  engi- 
neers, of  Chicago,  that  they  have  used  the  device  on  bolts 
for  attaching  steel  frames  (for  plaster  partitions)  to  con- 
crete bases,  for  anchoring  rails  to  concrete  (without  ties), 
for  setting  wheel  guards  and  .steel  door  frames  in  brick 
walls,  and  for  holding  small  high-speed  motors  both  on 
wood  sills  and  concrete  foundations.  They  stated  tliat 
this  was  the  only  expansion  bolt  which  would  successfully 
liold  a  motor  set  flat  against  a  concrete  wall. 

The  device  is  the  invention  of  M.  H.  Paine,  and  is 
manufactured  by  the  Paine  Co.,  1316  Corn  Exchange 
Bank  Building,  Chicago.  It  is  sold  without  bolts,  thus 
savins  the  i-ost  of  freight  on  the  lattei'. 


Painting;  Steel  Pnimenicer  Coaches  with  baking  enamels 
was  noted  in  a  paper  reprinted  in  "Engrineerlng  News,"  Oct. 
3,  1912.  .Since  then  the  Hudson  &  Manhattan  Il.R.,  operating 
a  tunnel  system  between  New  Yorl<  City  and  points  in  New 
.iersey,  has  found  success  with  baliing  enamel  in  repainting 
its  rolling  stock.  This  work  is  described  in  the  "Electric 
Railway  Journal."  .Tan.  25,  1913.  In  this  case,  since  the  cars 
are  used  almost  exclusively  in  tunnel  service,  the  exterior  ap- 
pearance of  the  coaches  was  not  considered  but  the  interior 
finish    was   desired    carefully   done. 

.•\fter  cleaning,  the  car  is  first  heated  to  200°  with  electric 
heaters  strung  between  the  stanchions  in  the  car.  The  tem- 
perature is  controlled  by  a  man  who  watches,  through  a  win- 
dow, a  thermometer  Inside  the  car.  the  current  being  turned 
off  or  on  as  needed.  Windows  and  doors  are  closed  tight  and 
ventilators  are  covered  with  newspapers  stuck  to  the  roof 
with  tar.  The  car  is  allowed  to  remain  at  200°  for  one  hour 
to  diive  off  moisture  and  equalize  surface  expansion  and  con- 
traction. The  heat  is  then  shut  off,  tile  car  Is  cooled  down 
to  about  11.5°  and  the  priming  coat  applied  while  the  metal 
is  hot.  The  temperature  is  again  raised  to  200°  and  the 
(namel  baked  for  three  hours.  Second  and  third  coats  are 
baked  at  140°  for  three  hours,  and  the  last  coat  for  three 
hours  at  130°.  All  coats  except  the  first  one  are  applied  with 
the  air  in  the  car  cooled  to  about  70°.  The  old  enamel  Is 
scraped  off  by  hand  before  painting  to  remove  the  bulk  of  the 
covering,  the  surface  is  then  gone  over  with  a  standard  var- 
nish remover  carefully  applied  so  that  all  the  old  enamel  is 
removed  from  the  pores  of  the  metal.  To  clean  off  traces  of 
the  varnish  remover,  the  suifac-  Is  lubbed  with  waste  soaked 
In  gasoline. 

The  costs  are  In  general  aboul  ecjual  to  those  of  common 
high-grade  painting.  The  best  of  materials  have  to  be  used, 
but  a  given  volume  of  baking  enamel  covers  about  twice  as 
much  surface  as  the  alr-drying  variety.  The  following  table 
."hows   the  cost   In   detail: 

Wliiic  Work 

Material  Labor 

Heat  at  O.flc  per  kw-hr »:).(«( 

ConncPtinK  hoftter« , I  .(M) 

lU-movinK  paint  from  coilinR 7 .  (K) 

Kimt  ci'ilinK  rout,  1)  qt tl  .3S                  I   25 

Handinn  »nmc •1.7.5 

Scrnnd  cpiliiiK  runt,  1 )  qt 1   .38                1 .  25 

Maiuling  wimo "BO 

Third  coilinn  coal,  2  qt I   SI                I 

Fourth  pciiing  coal,  2  qt I   H-l               1.3fl 

«ll   11  (IM  \!t  \ 

Green  Work 

RrmoviiiK  paint  from  aidcfl $15 

l-'iml  coal  gn'cn.  2J  qt »2  3n                 1 

Hnmiing  "  «0j 

Hjc.iihI  nmt  ifrccn.  2  ql  1   SI                I   801 

,Hn,„h,iK                  1   Ml 

Third  nml  urocn,  4  ql. .  3  711                1  76l 

Handinii  third  coat 0.781 

Fourth  co»t.  2t  qt. . . .  2  30          ^  00 

til)  14  12,1 
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The  Influence  of  Dissolved  Oxygen  on 

the  Corrosion  of  Metals  Immersed 

in  Water 

Enjjiiioers  intei'i'stcd  in  tlie  coiTosion  (.1'  iron  and  steel 
(aiid  this  includes  n  ])retty  large  proportion  of  the  pro- 
fession) will  do  well  to  give  careful  attention  to  the  con- 
tribution by  F.  \.  Speller,  which  appears  on  page  294 
of  this  issue.  While  Mr.  Speller's  contribution  is  pri- 
marily of  interest  to  engineers  responsible  for  the  design 
of  hot-water-supply  systems,  the  data  which  it  contains 
ought  to  be  generally  known  and  understood  by  engineers 
in  many  different  lines  of  work. 

The  facts  cited  by  Mr.  Speller  appear  to  abundantly 
demonstrate  that  the  most  active  agent  in  causing  the 
corrosion  of  iron  or  steel  immersed  in  water  is  the  air 
and  other  gases  which  are  contained  in  solution  in  the 
water.  It  is  quite  generally  understood  by  engineers 
that  water  containing  a  large  amount  of  carbonic  acid 
gas  in  solution  is  apt  to  cause  an  abnormal  amount  of 
corrosion,  but  it  has  been  frequently  supposed  that  this 
was  because  water  charged  with  this  gas  became  a  weak 
acid.  Mr.  Speller  makes  it  clear,  however,  that  ordi- 
nary air  dissolved  in  water  can  cause  active  and  serious 
corrosion,  especially  if  the  water  is  heated. 

It  may  be  that  the  heating  which  disengages  the  gas 
from  solution  in  the  water  leaves  it  in  .something  like  a 
nascent  state,  in  which  it  attacks  iron  with  especial  ac- 
tivity. This  appears  to  be  the  explanation  why  hot-water 
pipes  in  household  plumbing  corrode  so  much  more 
rapidly  than  cold-water  pipes.  It  is  quite  remarkable 
that  the  rate  of  corrosion  appears  to  be  proportional  to 
the  temperature  of  the  water  circulated  and  also  to  the 
amount  of  water  passing  through  the  pipes.  Thus  in  a 
system  for  heating  hot  water  for  the  supply  of  a  hotel 
or  apartment  house,  the  corrosion  is  found  to  be  several 
times  as  rapid  as  it  is  in  the  hot-water-supply  pipes  of 
an  ordinary  dwelling. 

The  practical  lesson  to  be  drawn  from  the.se  facts  is 
that  provision  should  be  made  wherever  possible  for  re- 
moving the  dissohed  air  and  other  gases  from  water  be- 
fore it  is  circulated  through  pipes,  boilers,  etc.,  where 
these  gases  may  do  harm.  By  heating  water  to  the  boil- 
ing temperature  in  an  open  type  of  heater,  the  dissolved 
air  and  gases  will  be  pretty  thoroughly  removed ;  and  the 
life  of  the  pipes  through  which  the  water  has  to  pass 
should  be  materially  increased  by  this  simple  precaution 
in  design. 

Lap  Joints  and    Boiler  Explosions 

While  it  has  been  known  for  a  long  time,  it  has  un- 
doubtedly not  been  fully  appreciated,  that  an  unsym- 
metrical  boiler-plate  joint  (well  typified  by  the  common 
riveted  type)  leads  to  abnormal  plate  stresses  in  the  vi- 
cinity of  the  joint,  due  to  the  bending  caused  by  the 
eccentric  load.     We  have  noted  elsewhere  in  this  issue 


some  experiments  which  have  shown  in  isolated  lap  joints, 
the  tension  stresses  rising  to  four  times  the  direct-load 
value.  In  practical  cases  of  boiler  jjlates  in  service,  the 
stresses  do  not  seem  to  rise  aijove  twic'c  the  direct-load 
value,  due  to  the  stiffness  introduced  by  details  of  con- 
struction such  as  staggered  joints  of  other  longitudinal 
rings  or  plates.  The  danger  of  abnormal  plate  stresses  at 
lap  joints  has  been  pointed  out  before  and  warnings  have 
been  made  at  various  times,  but  it  seems  evident  that,  so 
far  as  the  practical  work  of  many  designers  and  the  in- 
struction in  technical  schools  goes,  little  heed  has  been 
paid  to  these  warnings,  so  that  they  need  to  be  repeated 
again  and  again  until  they  are  observed.  On  that  ground, 
lack  of  great  novelty  in  the  paper  abstracted  elsewhere  is 
excused  by    evident  utility. 

Another  phenomenon  which  has  been  known  and 
studied  for  some  time,  but  considered  to  have  little  imme- 
diate and  practical  value,  is  that  iron  stressed  beyond  its 
elastic  limit  will  corrode  more  rapidly  than  iron  un- 
stressed or  stressed  only  within  the  elastic  limit.  Consider- 
ing this  action,  together  with  the  peculiar  stresses  in  the 
neighborhood  of  lap  joints,  we  have  an  explanation  for  the 
often  observed  phenomenon  of  concentration  of  pitting 
along  joints  and  bends  in  boiler  plates  and  fittings.  Con- 
centration of  pitting  effects  then  in  a  boiler,  along  any 
marked  lines  or  after  some  definite  fashion,  may  be  taken 
to  indicate  there  the  presence  of  excessive  stresses,  leading 
perhaps  to  rupture.  Thus  the  danger  to  be  avoided 
multiplies,  for  deterioration  is  most  rapid  in  those  parts 
subjected  to  abnormal  and  unsuspected  loads. 

In  the  case  of  the  Xew  South  Wales  studies  which  we 
have  noted  elsewhere  in  this  issue,  incipient  failures  were 
found  under  conditions  which  could  not  be  detected  by 
the  ordinary  boiler  examination,  but  were  di.sclosed  by 
the  more  searching  investigation  of  those  who  knew  that 
conditions  were  proper  for  such  development.  This  .seems 
to  point  out  an  inadequacy  in  the  method  of  inspection 
in  vogue.  The  recommendation  made  by  the  investigators 
mentioned  that  boiler  inspectors  should  u.se  a  simple  form 
of  stereoscopic  microscope  is  useful  and  worthy  of  serious 
consideration  in  this  country. 

A  Safety   Type    of   Locomotive  Boiler 

In  the  Literature  Supplement  of  this  issue  there  is 
reviewed  the  elaborate  i-eport,  just  published,  which  has 
been  made  by  Dr.  W.  F.  M.  Goss  on  the  notable  tests 
of  the  Jacobs-Shupert  locomotive  boiler,  carried  out  last 
spring  at  Coatesville,  Penn.  It  seems  to  us  that  this  re- 
port, and  the  matter  to  which  it  relates,  has  a  public 
importance  which  puts  it  quite  otitside  of  the  ordinary 
category  of  engineering  reports  upon  patented  inven- 
tions. 

The  Jacobs-Shupert  type  of  boiler,  which  has  already 
been  fully  described  in  the  pages  of  Exgineerixg  News 
and  which  is  now  in  extensive  use  on  the  Santa  Fe  E.R., 
where  it  was  originally  developed,  eliminates  stay-bolted 
surfaces  from  the  sides  and  crown-sheet  of  the  locomotive 
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boiler.  Elaborate  tests  carried  out  by  Prof.  Goss,  with 
the  practical  experience  gained  in  service,  have  fully 
demonstrated  the  large  advantage  of  this  type  of  boiler. 
so  far  as  safety  is  concerned,  over  the  ordinary  type  of 
locomotive  boiler,  in  which  the  firebox  is  surrounded  and 
roofed  over  by  stay-bolted  surfaces. 

As  our  readers  know,  the  danger  of  locomotive-boiler 
explosions  has  been  considered  such  that  Congress  has 
rec-enth-  established  a  national  system  of  inspection  for 
locomotive  boilers  under  the  direction  of  the  Interstate 
Commerce  Commission.  Probably  three-fourths,  if  not 
nine-tenths,  of  the  dangers  in  connection  with  locomotive 
boilers  are  due  to  the  stay-bolted  surfaces  around  the  fire- 
box. Under  present  labor  conditions,  there  is  difficulty 
in  maintaining  reliable  and  continuous  inspection  of 
locomotive  stay-bolts,  and  such  inspection,  even  when 
estabii.'^hcd.  is  a  constant  and  considerable  expense. 

Under  the.se  conditions  the  development  of  a  design 
of  locomotive  boiler  which  has  equal  efficiency  and  ca- 
pacity with  the  present  boilers  and  greatly  reduces  the 
dangers  inseparable  from  stay-bolted  surfaces,  is  an 
achievement  of  great  importance  to  American  railways 
and,  for  that  matter,  to  the  railways  of  the  world. 

A  very  good  way  to  form  an  impartial  judgment  of 
the  relative  merits  of  a  new  device  in  comparison  with 
an  old  one  (the  new  device  being  assumed  to  have  been 
thoroughly  tested  and  its  practicability  and  efficiency 
demonstrated)  is  to  imagine  that  the  new  device  or  new 
form  of  construction  had  been  developed  first  and  be- 
come adopted  as  standard  practice,  and  that  the  old  de- 
vice is  then  brought  forward  as  an  improvement. 

The  distinguishing  feature  of  the  Jacobs-Shupert  boiler 
is  the  use  of  rolled  plates  to  stay  the  inner  and  outer  sur- 
faces of  the  firebox  instead  of  round  bolts  with  screw 
threads  cut  for  their  whole  length.  If  flanging  and 
riveting  machinery  had  been  available  in  the  early  days 
of  the  locomotive,  so  that  the.  plate-stay  type  of  boiler 
had  been  first  developed  and  come  into  universal  use,  one 
can  imagine  the  diflicuitics  which  would  have  beset  any 
inventor  who  came  forward  with  a  proposition  to  sub.'^ti- 
tute  in  place  of  these  plate  stays,  screwed  stay-bolts.  He 
would  have  been  told  that  his  device  involved  inherent 
elements  of  danger  which  made  its  adoption  out  of  the 
question,  and  that  the  amount  of  labor  involved  in  mak- 
ing and  placing  the  screw  stays  and  inspecting  them  dur- 
ing the  ijoiler's  life  made  his  invention  impossible  from 
the  commercial  standpoint  as  well. 
» 

Concerning  Government  by 
Investigation 

It  would  require  a  very  industrious  man,  working 
overtime,  to  keep  track  of  the  investigations  which  are 
going  on  at  the  present  time.  He  would  be  liusy  if  h(!  fol- 
lowed only  those  reported  in  the  daily  ncwsjiapcrs.  It  has 
conie  to  be  the  fashion  for  every  state  legislature  to  ap- 
point one  or  more  investigating  commissions.  Congress 
hflu  the  same  hnbit  in  a  chronic  and  confirmed  stage. 
Even  the  Xew  York  Board  of  Aldermen  has  awakened 
from  its  former  condition  of  innocuous  desuetude  and 
hax  broucht  itself  into  the  limelight. 

We  have  no  piotest  to  make  against  such  investigating 
commitwionH;  in  fact,  they  are  pmbably  the  best  means 
of  remeilying  eviln  in  governmental  mntters  where  other 
rneanfi  of  cure  have  failed;  but  it  ia  instructive  to  re- 


flect, after  all,  as  to  how  little  the  average  investigating 
commission  can  accomplish.  It  can,  indeed,  if  made  up 
of  men  of  the  proper  ability,  arouse  public  opinion  and 
put  things  on  a  better  basis  for  the  future;  but  it  can  do 
very  little  concerning  the  errors  and  worse  than  errors 
of  the  past,  except  in  some  flagrant  cases  to  bring  about 
the  punishment  of  those  who  have  been  guilty  of  serious 
breaches  of  trust. 

The  old  adage  is  as  true  in  governmental  matters  as  in 
anv  others,  that  prevention  is  far  better  than  cure.  It 
is  far  more  important  that  the  governmental  business 
shall  be  so  organized  that  it  will  be  honestly  and  effi- 
ciently conducted  than  it  is  to  allow  a  government  enter- 
prise or  department  to  be  organized  on  improper  lines 
and  then  after  its  blunders  and  worse  have  become  a  pub- 
lic scandal,  to  appoint  an  investigating  commission. 

It  seems  worth  while  to  emphasize  this  matter  in  con- 
nection with  the  principle  which  has  been  repeatedly 
urged  in  these  columns  that  government  work  of  import- 
ance whether  carried  on  by  a  state,  a  city  or  the  nation, 
should  be  put  in  charge  of  a  commission  of  high-class 
men  without  regard  to  political  affiliation.  It  is  only  by 
organizing  our  public  works  on  such  a  plan  that  we  can 
make  sure  of  their  being  carried  on  by  a  permanent  and 
competent  staff  of  able  engineers. 

We  have  alluded  so  recently  to  the  unfortunate  ex- 
perience on  the  Xew  York  State  highway  work,  which  is 
now  under  investigation,  that  it  is  needless  to  comment 
further  on  the  situation  there.  It  is  worth  putting  on 
record  though  that  in  Xew  York's  sister  state,  Pennsyl- 
vania, which  is  also  spending  large  amounts  of  state 
money  on  highway  con.struction  and  has  now  pending  a 
.$50,ol)0,000  bond  issue  for  further  work,  the  state  high- 
way department  is  also  under  fire,  and  the  legislature  is 
demanding  an  inve.stigatioii. 

In  saying  this  we  especially  disclaim  any  intention  to 
reflect  upon  the  Pennsylvania  highway  department,  for 
we  have  no  information  as  to  whether  the  state  highway 
work  in  Pennsylvania  has  been  in  any  way  deserving  of 
criticism.  What  we  do  wish  to  empiiasize  is  that  the 
very  fact  that  the  work  is  in  charge  of  one  man  makes 
attack  upon  the  work  by  members  of  the  opposing  politi- 
cal party  almost  inevitable.  We  are  inclined  to  believe 
that  this  result  would  follow  almost  without  exception, 
no  matter  who  the  man  was  wlio  was  ])laccd  in  charge 
of  the  work. 

Whatever  the  merits  of  the  Penn.sylvania  controversy, 
there  can  be  no  doubt  that  an  attack  upon  the  state  high- 
way work  already  done  is  a  most  unfortunate  way  to 
start  a  campaign  for  a  $r)0,00(),()()0  bond  issue  for  good 
roads  in  I'eiinsylvania.  Wc  believe  those  interests  which 
are  so  industriously  agitating  fur  pul)iic  expenditures 
upon  roatl  construction  can  do  no  greater  public  service 
than  to  cou[)le  with  their  demand  for  state  approjiria- 
tioiis  for  good  roads  the  further  demand  that  all  such 
appropriations  shall  be  spent  under  direction  of  a  non- 
partisan commission  of  not  less  than  three  men  which 
will  carry  on  the  work  in  an  eflicicnt  manner  witJiout  re- 
gard to  political  considerations. 

If  Massadiusctts  and  other  states  can  carry  on  public 
work  with  continuous  economy  and  success  under  direc- 
tion of  an  appointive  coininission  of  high-cla.ss  men  and 
without  the  need  of  sensational  investigations  every  two 
or  three  years,  it  ouglit  to  be  possible  for  Xew  York  and 
Pennsylvania  to  adopt  an  equally  wise  policy. 
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Why  Not? 

Al  llic  ro(('nl  aiimial  nicci  iiiLj  of  the  Aniriicaii  Socicly 
of  Civil  EngiiH'iTs,  licKl  in  llir  Society's  house  in  New 
York  City,  two  matters  wliicli  inlllr(^sse(l  themselves 
foniibiy  on  ail  tlioso  present  at  the  nieetiiif^  were  in  the 
first  place  that  the  auditorium  in  the  Soeicty's  house  is 
inadequate  to  accommodate  the  members  present  and  en- 
able them  to  hear  wiiat  is  goin<!;  on.  Probably  not  more 
than  half  the  members  present  were  able  to  hear  the  vari- 
ous speakers. 

In  tlie  second  ]ilace,  it  is  well  understood  that  what 
attracts  three-quarters  of  thos(>  who  come  from  a  dis- 
tance to  attend  the  annual  meetinp;  is  not  the  formal  pro- 
ceedings of  the  business  meeting,  but  the  opportunity  to 
renew  and  extend  mutual  acquaintance  with  their  fellow 
members.  Tins  opportunity  is,  to  a  large  extent,  lost 
because  the  Society's  house  is  not  large  enough  nor  pro- 
vided with  the  necessary  conveniences  to  enable  luncheon 
to  be  served  to  the  membership  at  the  close  of  the  busi- 
ness session.  The  result  is  that  as  soon  as  the  .session 
is  over,  the  members  split  up  into  small  detachments  and 
scatter  to  various  hotels,  restaurants  and  clubs. 

It  was  the  general  appreciation  of  these  conditions  that 
led  to  the  adoption  of  a  motion  at  the  recent  annual 
meeting  instructing  the  Board  of  Direction  to  consider 
the  enlargement  of  the  Society's  house  so  that  it  would 
be  of  sufficient  size  to  accommodate  at  luncheon  the  mem- 
bers present  at  the  annual  business  meeting. 

Is  this  a  wise  and  efficient  use  of  the  funds  accumu- 
lated from  the  dues  paid  by  the  Society's  members? 
Does  it  not,  on  the  other  hand,  seem  almost  the  climax 
of  inefficiency  in  the  use  of  capital  to  expend  $50,000 
or  $100,000  additional  on  the  Society's  building  in  order 
that  mice  a  year  the  house  may  serve  to  accommodate 
those  present  at  the  annual  meeting?  Is  it  an  example 
of  good  engineering  management  in  the  economic  use  of 
capital  to  erect  this  costly  building  on  this  valuable  real 
estate  when  it  will  lie  idle  364  days  out  of  365? 

There  is,  fortunately,  a  way  by  which  the  members 
who  attend  the  annual  meeting  of  the  American  Society 
of  Civil  Engineers  can  be  accommodated  in  what  is,  we 
believe,  without  exception  the  best  auditorium  in  New 
York  City  and  can  afterward  meet  each  other  at  lunch- 
eon in  the  same  building  w^ith  ample  provision  for  ser- 
vice. They  can  have  these  accommodations,  moreover, 
at  no  other  cost  than  a  moderate  rental. 

We  refer  to  the  auditorium  in  the  Engineering  Socie- 
ties' Building,  which  is  now  rented  for  large  gatherings 
not  only  by  the  three  national  societies  which  Joined  in 
the  erection  of  the  building,  but  by  numerous  other  engi- 
neering societies  having  headquarters  in  the  building  and 
elsewhere.  As  many  of  our  readers  know,  there  are  in  the 
same  building  spacious  rooms  for  serving  luncheon,  which 
are  freciuently  used  by  these  other  societies  on  the  occasion 
of  their  annual  meetings. 

If  there  is  any  sound  and  sufficient  reason  why  the 
American  Society  of  Civil  Engineers  should  not  lease  this 
auditorium  and  luncheon  room  for  use  at  the  time  of  its 
annual  business  meeting  in  New  York,  it  has  yet  to  be 
brought  to  our  attention.  The  idea  that  the  annual  busi- 
ness meeting  must  he  held  in  the  Society's  own  house, 
purely  as  a  matter  of  sentiment,  can  surely  be  dismissed 
at  the  present  time.  So  may  also  the  idea,  which  was  more 
or  less  streiniously  xirged  a  dozen  years  ago,  that  the  So- 


ciety would  lose  s(]mctliiii;r  of  its  irulependence  by  sharing 
with  other  societies  the  use  of  an  auditorium.  I'Lxperience 
has  (lemonstrate(l  that  ilie  national  (Miginoering  societies 
whose  headquarters  arc  located  in  the  Engineering  Soci- 
ety's Building  are  exactly  as  independent  of  each  other 
in  their  organization  and  conduct  as  they  were  before 
they  cooperated  in  its  erection. 

Great  progress  has  been  made  in  the  past  dozen  year.s 
toward  the  establisiitncnt  of  cooperation  between  all  the 
different  national  societies.  Many  prominent  engineers 
hold  ineniliership  in  two  or  more  of  these  national  socie- 
ties, and  the  list  of  those  who  have  served  on  the  gov- 
erning boards  of  the  different  societies,  if  one  looks  back 
I  half  dozen  yeans,  reads  like  the  "interlocking  direc- 
torates" that  are  now  attracting  so  much  attention  in  the 
financial  world. 

Under  these  circumstances  we  believe  the  great  ma- 
jority of  members  of  the  American  Society  of  Civil 
Engineers  would  approve  the  rental  of  the  auditorium 
in  the  Engineering  Societies'  Building  for  the  Society's 
annual  meeting  rather  than  have  the  Society  incur  a  new 
burden  of  debt  for  enlargin<r  its  house. 


Improving  the  Railway  Freight  Service 

The  efficiency  of  railway  freight-car  equipment  is  de- 
termined by  the  proportion  of  time  which  it  spends  in 
actually  moving  freight  over  the  line,  and  the  very  low 
efficiency  of  such  equipment  on  American  railways  is  a 
recognized  condition  which  appears  to  be  too  generally 
accepted  as  necessary  and  inevitable.  Progressive  operat- 
ing ofTicials  realize  that  this  is  not  the  case,  but  the  in- 
dividual can  do  little  to  improve  the  conditions;  what  is 
needed  is  concerted  action  and  cooperation,  with  active 
encouragement  by  the  management  or  higher  officials. 
The  present  low  service-efficiency  of  the  equipment  is  due 
to  the  fact  that  each  car  averages  but  a  very  short  run  and 
a  very  short  time  on  the  road  daily,  and  a  small  ton- 
mileage  per  day.  At  a  recent  meeting  of  the  operating 
officers  of  the  Ilinois  Central  R.E.  this  subject  was  dealt 
with  forcibly  in  a  paper  by  J.  M.  Daly,  the  Superin- 
tendent of  Transportation,  who  discussed  the  actual  con- 
ditions, their  cau,ses  and  the  means  of  remedying  the 
conditions. 

From  the  brief  abstract  of  the  paper,  which  is  presented 
elsewhere  in  this  issue,  it  will  be  seen  that  the  remedy 
suggested  by  Mr.  Daly  consists  in  closer  checking  of  the 
movements  of  individual  cars  and  closer  supervision  of 
the  work  at  yards  and  terminals  in  order  to  reduce  the 
present  excessive  proportion  of  time  spent  by  cars  stand- 
ing idle  instead  of  moving  over  the  road.  It  was  pointed 
out  in  the  paper  that  the  day  is  past  when  a  yard-master 
could  eifectively  manage  his  yard  or  terminal  by  personal 
work  in  the  yard.  At  the  present  time  he  is  (or  rather  he 
should  be)  an  officer  in  control  of  the  situation,  and 
competent  to  realize  that  his  work  is  not  simply  that  of 
operating  a  yard,  but  rather  that  of  operating  a  part  of 
a  railway  system.  Too  many  of  these  men  aim  simply 
at  low  cost  of  yard  operation,  with  the  result  (as  noted 
by  Mr.  Daly)  that  where  they  save  in  the  pay-roll  by 
discharging  one  or  two  yard  clerks,  they  may  cause  the 
railroad  a  loss  of  a  hundred  time?  the  amount  in  per-diem 
charges  and  also  a  loss  in  business,  due  to  the  absence 
of  the  checking  done  formerly  by  the  yard  clerks.  These 
clerks  are  apt  to  be  looked  upon  as  a  sort  of  necessary 
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evil,  and  little  help  or  encouragement  is  afforded  them  by 
their  immediate  superiors,  when  in  fact  their  work  is  of 
great  importance  to  the  efficient  operation  not  only  of  the 
yard  but  of  the  railway  as  a  wliole.  The  paper  goes  in- 
to detail  as  to  the  proper  checking  by  a  large  force  of 
experienced  and  active  yard  clerks,  but  these  details  we 
need  not  consider.  To  press  home  the  point.  Mr.  Daly 
states  that  a  terminal  having  6000  cars  represents  an  in- 
vestment of  $6,000,000  in  cars,  about  tlie  same  for  tracks 
and  facilities,  and  about  tiie  same  for  the  lading  in  the 
cars,  or  say  a  total  of  $15,000,000  to  $20,000,000.  He 
asks:  "Does  not  this  justify  the  employment  of  the  best 
men  available,  both  at  the  head  and  in  the  ranks." 

Under  present  conditions  the  actual  movement  of  cars 
over  the  road  averages  but  a  few  miles  and  a  few  hours 
per  day.  The  great  proportion  of  the  time  is  spent 
standing  idle  on  yard  tracks  while  consignees  are  clamor- 
ing for  their  freight  and  shippers  are  clamoring  for 
empty  cars.  Undoubtedly  this  is  a  very  defective  feature 
in  railway  operation  ami  management,  and  it  is  one  to 
which  some  efficiency  system  might  well  be  applied  in 
order  to  imjjrove  the  service  to  the  public  and  to  enable 
the  railways  to  get  better  service  from  their  equipment. 
When  freight  cars  average  an  effective  travel  of  only  27 
miles  per  day,  and  an  actual  running  time  of  only  three 
hours  per  day,  as  on  the  Illinois  Central  R.  R.,  it  is 
small  wonder  that  there  is  endless  complaint  of  the  public 
at  inefficiency  on  the  part  of  the  railways.  The  purchase 
of  additional  equipment  is  no  adequate  remedy,  but 
serves  to  increase  the  confusion  and  delay  and  produces 
no  real  improvement  in  the  freight-handling  service,  so 
that  the  investment  is  largely  wasted. 

It  is  unfortunate  that  the  railways  seem  unable  to  re- 
alize the  effect  of  the.se  conditions,  both  upon  the  operat- 
ing economy  of  the  railways  themselves  and  upon  the  re- 
lations between  the  railways  and  the  public.  Their 
higher    officers,    and    particularly    the    men    in    power 


whose  authorization  and  backing  are  needed,  give  ap- 
parently little  heed  to  the  demands  or  necessity  for  radi- 
cal changes  which  will  effect  large  improvements,  but  are 
largely  content  to  devote  their  attention  to  matters  of 
minor  detail  rather  than  to  those  of  fundamental  im- 
portance. Under  such  conditions  there  is  little  en- 
couragement for  the  active  operating  officer  who  is 
anxious  to  improve  the  conditions,  and  little  s])ur  to  rouse 
to  activity  the  easy-going  officer  who  is  well  content  to  let 
things  remain  as  they  are  and  have  been.  ■  The  indiffer- 
ence to  this  important  matter  cannot  be  due  to  lack  of 
knowledge  of  the  conditions,  since  these  conditions  have 
been  set  forth  plainly  and  frequently  by  men  in  railway 
service  as  well  as  by  outsiders,  and  they  have  been  set 
forth  in  regard  to  individual  railways  as  well  as  to  the 
railway  system  as  a  whole  For  example,  it  may  be 
questioned  whether  Mr.  Daly's  clear  and  definite  presen- 
tation of  the  matter  has  had  any  wider  effect,  even  on 
his  own  road,  than  a  possible  "puiuhing-up"  of  yard- 
masters  and  minor  official.*,  with  only  temporary  effect. 

In  what  has  been  said  above  we  are  not  unmindful  of 
the  fact  that  there  are  active  and  progressive  officials, 
many  of  them.  But  the  fact  remains  that  probably  on 
no  railwaj'  in  the  country  is  the  freight  movement  nearly 
as  rapid  or  efficient  as  it  should  be.  This  is  not  saying 
that  new  cars  are  not  or  may  not  be  necessary.  It  is 
simply  saying  that  the  present  cars  are  not  worked  to 
anything  like  their  real  efficiency.  The  problem  of  im- 
proving the  freight  service  includes  such  factors  as  yard 
design  and  operation  (both  for  division  yards  and  termi- 
nals), industrial  service  to  factories,  etc.,  car  interchange, 
the  maintenance  of  cars  in  proper  condition  and  the  regu- 
lations relating  to  time  limits,  demurrage,  etc.,  on  cars 
while  in  the  hands  of  shippers,  consignees  and  foreign 
roads.  But  one  of  the  most  important  is  the  service  or 
)>erformance  of  the  cars,  and  it  is  this  which  requires 
much  more  attention  than  it  now  receives. 
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The  True  Story  of  the  Lake  with  a 
Long  Name 

Sir — The  letters  you  published  on  Dee.  5  and  Jan.  2. 
regarding  the  name  of  a  lake  near  Webster,  Mass.,  recall 
Kome  notes  I  maile  in  connection  with  the  resurveying 
of  the  ('oiniecti(!ut-MussacliUHett8  state  boundary.  All 
of  the  following  versions  of  the  lake  name  have  ajjpeared 
in  print,  some  in  the  Hartford  Daily  Times,  between 
Apr.  10  and  20,  1!)07,  but  the  collection  as  such  is  origi- 
nal. If  any  engineer  outsi(h'  of  the  (icrman  empire  has 
ever  run  out  a  longer  name,  I  would  like  to  hear  from 
him. 

The  name  is  never  printed  with  the  syllables  separated, 
but  it  is  impossible  to  make  sense  of  the  word  unless  this 
is  done  and  it  really  is  proper  to  attach  a  certain  mean- 
ing to  the  combination,  as  it  is  a  violent  corr\iption  of 
certain  Indian  names.  J.  Hammond  Trumbull,  in  iiis 
"Inrlian  Xnmes  in  Connecticut."  gives  the  spelling  used 
by  Elliott,  "the  Apostle  to  the  Indians"  (1008). us  Chaub- 


un-a-kong-ko-nmck,  meaning  a  boundary  [)lace  and  ap- 
]»lied  to  a  town  near  the  jxind.  The  jiond  itself  was  called 
('haul)  iia-kung-a-maiig,  i.e.,  "boundary  fishing-place"  or 
"fishing  place  at  the  boundary."  the  last  syllable  being  a 
regular  Algonkin  termination  meaning  "fishing  place." 
Chabenuck  was  a  Massachu.«etts  Indian  word  for  "that 
which  divides,"  a  "bound  mark,"  and  this  country  lay 
between  the  Mohegan  and  Xarragansett  Indians.  Man- 
chaug  was  a  village  of  Christian  Indians  in  the  Nipnnick 
country  east  of  the  lake  ami  the  name  is  still  applied  to 
a  small  pond  in  the  vicinity. 

The  trouble  started  when  a  clerk  in  our  office  received 
a  picture  postal  card  bearing  the  legend  "Greetings  from 
Char-gogg-a-gogg-nnin-chaugg-maug"  (!•  g's  out  of  26 
letters).  A  reporter  hap|)ened  to  be  pa.ssing  by  in  the 
stn^et  when  the  man  tried  to  pronounce  it,  and  he  rushed 
in  to  see  what  was  the  nuitter  and  scooped  the  poor  fel- 
low's obituary.  Next  day  a  constant  reader  assured  the 
Times  that  the  only  reason  the  word  stopped  at  "cinnigg 
maug"  was  that  the  postal-card  printer  had  no  more  g's 
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in  his  font.  Hu  quoted  a  luuiic,  wliicli  l)iit  for  the  iino- 
typo,  would  have  stuiupod  even  the  newspaper:  Chai'- 
fTogg-a-gogg-tnan-chaugg-a-gung-o-niaug  (11  g's  in  :!G 
letters). 

Another  old  resident  went  him  one  better  next  day 
with  Char-gogg-a-gogg-man-chaugg-a-gogg-chaub-un-a- 
gung-amaug  (11  g's  in  42  letters).  The  last  17  letters  of 
this  version  (what  a  Webster  man  might  call  the  last 
syllable)  is  the  name  which  appears  on  the  state  topo- 
graplucal  maps.  The  iuter-state  boundary  map  of  1822 
uses  exactly  this  spelling  and  Chandler  and  Thaxter 
used  it  in  the  survey  of  1713  with  only  a  slight  ditfer- 
ence,  "Chab-un-a-gung-a-muog."  Tt  is  sometimes  cor- 
rupted into  Chawyermothersgingerbread,  but  it  is  proba- 
bly the  generally  aciepted  Indian  name  for  the  lake. 

Now,  however,  conies  another  pro  bono  publico  who 
not  only  sticks  in  two  more  g's,  but  attempts  to  gild  the 
37-letter  pill  by  saying  that  it  means  '"Pleasant  Water." 
"Char  -  gogg-a-gogg  -  man  -  chaugg-a-gogg-a-gung-a-maug" 
might  be  pleasant  as  a  gargle,  but  it  is  ratlier  heavy  for  a 
beverage. 

The  only  thoroughly  consistent  and  really  probable 
account  of  the  whole  matter  is  suggested  by  a  letter 
writer  who  formerly  lived  at  Webster,  but  who  moved 
away  so  long  ago  that  his  brain  has  had  time  to  clear 
itself  of  the  storms  of  consonants  which  seeth  through 
the  minds  of  his  fellow  correspondents.  By  applying  the 
integral  calculus  W'e  find  his  version  (or  vision)  of  the 
name  to  have  55  letters,  20  of  them  g's.  It  means  "Dead 
Plan's  Lake,"  he  says,  and,  "some  years  ago  the  skeleton 
of  a  dead  Indian  was  dug  up  on  the  banks.  It  was  in  a 
perfect  state  of  preservation  and  is  now  in  a  museum  in 
New  York  State" — town  not  given.  "The  Indian  was 
8  ft.  4  in.  tall !" 

The  facts,  undoubtedly,  are  that  this  was  the  ancient 
king  of  the  pond;  the  identical  Indian  who  first  showed 
the  lake  to  the  white  men.  Stooping  down  to  drink  some 
of  the  pleasant  water  he  choked.  The  water  lost  its  way 
in  liis  8-ft.  windpipe  and  he  died.  The  white  men,  mis- 
taking his  dying  gurgles  for  his  untutored  attempt  to  tell 
the  name  of  the  lake,  wrote  it  down  thus.  "Char-gogg- 
a-gogg-au-gogg-o-gogg  -  man  -  chaugg  -  o  -  gogg  -  charb  -  un-a- 
gung-a-maug." 

Hexky  R.  Buck. 

Hartford,  Conn.,  Jan.  30,  1913. 

The  Status  of  the  Engineer 

Sir — Anent  the  discussion  of  the  above  subject  now 
going  on  in  Engineering  News,  it  is  to  be  regretted  that 
persons  taking  part  in  the  same  consider  it  proper  to  take 
refuge  under  such  nom  de  plumes  as  "Prominent  Engi- 
neer." In  order  that  their  views  may  be  of  force,  they 
should  at  least  have  moral  courage  enough  to  back  them 
up  with  their  real  names. 

The  country  is  brim  full  of  "Prominent  Engineers." 
a  sobriquet  which  is  often  assumed  by  engineers  not  so 
prominent,  and  if  a  person  has  the  nerve  (!!!)  to  send 
young  fellows  away  with  their  ears  burning,  the  reader 
should  at  least  know  who  this  redoubtable  person  is.  The 
trouble  with  the  great  majority  of  engineers  is  they 
are  too  modest,  at  least  for  their  own  good. 

Emile  Low. 

606  Ashland  Ave.,  Buffalo,  N.  Y, 
Jan.  30,   1913. 


Increased  Flow  of  Springs  Just 
Before  Rains 

Sir — Allow  me  to  suggest  another  explanation  than 
that  given  by  S.  P.  Baird,  for  the  increased  flow  of 
springs  preceding  rains.  Mr.  Baird  (.see  p.  83  of  your 
issue  of  Jan.  9,  1913)  has  ob.served  that  the  flow  of  some 
springs  increases  as  much  as  100%  from  1  to  48  hours 
before  a  rain.  He  explains  it  on  the  theory  of  decrease 
in  air  pressure.  Undoubtedly  a  decrease  in  air  pressure 
will  increase  volumes  of  water  on  and  near  the  surface, 
but  the  magnitude  of  this  increase  would  be  inapprecia- 
ble. The  increa.sed  flow  depends  upon  the  head,  and  thi.s 
in  turn  upon  the  supply  from  the  source  of  the  spring. 
Perhaps  an  explanation  is  afforded  in  an  analysis  of  the 
source. 

The  disposition  of  precipitation  on  the  earth's  surface 
is  accomj)lished  in  three  distinct  ways:  (1)  surface  run- 
off; (2)  evaporation,  including  transpiration;  (3)  un- 
derground flow.  For  a  certain  area  of  average  conditions 
the  surface  run-off  is  quite  limited  as  to  time,  while 
evaporation  and  underground  flow  go  on  continuously. 
If  evaporation  is  small,  underground  flow  is  large;  what 
affects  evaporation,  therefore,  affects  underground  flow  in 
an  inverse  manner.  But  evaporation  depends  on  a  good 
many  meteorological  conditions,  and  is  especially  de- 
pendent on  the  relative  humidity  of  the  air.  Other  con- 
ditions being  the  same,  evajxj ration  decreases  as  relative 
humidity  increases.  As  the  latter  increases  toward  100% 
the  former  decreases  toward  zero,  and  underground  flow 
approaches  its  maximum.  But  these  are  meteorological 
conditions  conducive  to  rain  in  a  day  or  two.  Let  us, 
therefore,  rather  try  to  explain  the  sequence  of  rain  after 
decrease  in  air  pressure  by  calling  attention  to  the  fact 
that  the  air  is  always  engaging  in  an  effort  at  maintain- 
ing equilibrium.  If  there  has  been  an  appreciable  de- 
crease in  pressure  over  a  certain  area  it  usually  means 
that  heavier  and  colder  air  "ill  sooner  or  later  be  rush- 
ing toward  this  area;  relative  humidity  will  ri.se  to  super- 
saturation  and  eventually  we  have  condensation  and  con- 
sequent precipitation. 

John  Berg. 

220  South  Michigan  Ave.,  Chicago,  111.,  Jan.  IS,  1913. 

Cost  of  Steel  vs.  Wood  for  River 
Barges 

Sir — In  your  issue  of  Sept.  26,  1912,  there  appeared  a 
criticism  by  John  L.  Taylor  of  mv  article  in  your  issue 
of  Aug.  29,"  1912,  on  "Steel  vs.  Creosoted  Wood  for  Kiver 
Barges." 

Mr.  Taylor  evidently  thinks  I  was  comparing  the  cost 
of  wooden  barges  built  in  the  early  '90's  with  the  cost  of 
present  day  steel  construction.  He  cites  a  case  where  the 
following  bids  were  received  in  1911  on  two  gravel  barges 
100x22x5  ft. 


In  my  original  article  the  following  figures  were  used 
for  barges  100x20  ft.  by  4  ft.  7  in. 

$1200  untreated   wood. 
4000  steel. 

It  will  be  noted  that  the  cost  for  steel  cited  by  Mr. 
Taylor  supports  the  cost  I  used  for  the  steel  construction 
and  also  tends  to  indicate  that  my  figure  of  $4000  was 
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conservative  in  that  it  was  a  low  price  for  a  steel  barge  It  will  be  noted  that  the  ratio  of  the  actual  govern- 

l()('x-^o  ft    by  4  ft   7  in.    On  the  other  hand  the  lowest  ment  cost  for  pressure  creosoted  wood  to  the  lowest  price 

bid  received  for  untreated  wood  was  $2950.     This  figure  received  for  steel  construction  is  1  to  2.25. 

seems  exceedingly  high,  for  in  1910  the  U.  S.  Boatyard  A.  E.  Hageboeck, 

at  Stillwater,  Minn.,  constructed  untreated-wood  barges  In  Charge  Creosotmg  Operations, 

100x20  ft.  by  4  ft.  7  in.  for  $1000  each;  in  1909  the  U.  S.  Engineer  Office. 

U.   S.   BoatA-ard  at  Fountain   City,  Wis.,   built  similar  Eock  Island,  111.,  Dec.  1,  1912. 

barges   of    untreated    wood  for   $1068  each.     From  the  .. 

above  it  will  be  noted  that  the  writers'  iigure  of  $1200  *!    ,      .                . 

was  conservative,  for  it  is  a  high  figure  for  an  untreated-  The  Value  Ot  rorCSlgnt  111  Ungineering 

wood  barge  100x20  ft.  by  4  ft.  J  in.     From  the  above  it  ^.^_^            ^.^^^  ago-doesn't  it  seem  so ?-m  Exgi- 

can  be  seen  that  a  steel  barge  100x20  ft.  by  4  ft.  7  in.  ^^^^^^^  ^^^^^  ^^  ^^^-                   ^^^^^^  ^^^^^  published  an 

would  cost  three  times  as  much  as  an  untreated  barge  ^.^^^  ^^^  ^^            ^.^^^  ^^^^^^  ^.^^^^  ^^  ^^^ 

of  the  same  size.     In  my  original  artice  attention  was  ^     ^^^^^^^^^      ,,     its  purport  was  that  it  was  the  duty 

called  to  the  fact  that  all  c^sts  of  t.mber  badges  were  ^^^^^^^  to  look  ahead  in  designing.     One  might 

based  on  government  fre.ght   rates,   and  that  for  com-  ^          |                    ^^^,^.^j^  ^^^^^  ^^  ^^_^^  ^^               ^^  ^^^ 

mere  a    comparison  $10  per  barge  should  be  added  to  i      i  ^         i     i    i     i  „    j 

men  lai   Luiupai  -"      •        1            .7  ■    • .        ■       n  j  +„ +u^  SO.     Is  it  SO  casy  ?     For  example,  let  us  look  backward 

the  year  V  cost.    However,  when  this  item  is  added  to  the  ..           ,            i  ■     •  i   xi    4.                            i            „k,„4. 

'    -        /    ,        ^    .,           '■      ,■,,  ,„^„:„,  1  +„  o  and  forward  on  a  big  job  that  our  engineers  began  about 

above  actual  costs  the  ratio  still  remains  1  to  J.  °  ■'.                        ?          t     j^     +    t-u^ 

Buu  c  «"-••""     .         ,.      ,                 ■           J!    ..      i„„„„i   u;^c  a  decade  ago  and  that  is  now  nearly  done.     1  refer  to  the 

The  following  direct  comparison  of  the  lowest   bids  »                         ,•      .        t  ■>-    *.    te: 

.     /          ^°            .       , .  '        ■,,     ,,„   „„+„„]    „„cf   ^f  Panama  (anal  and  the  estimates  ot  its  traffic. 

received  on  steel   construction   with  the  actual   cost  ot  .,      i  i.i     •       r^       in                      *  lom  ^„a 

,      ,            ,-,,<;             .1          1  •    „*  ;„t„„o=f      At,  ^^hen  the  Isthmian  Canal  Commission  of  1901  made 

simiar  barges  built  of  creosoted  wood  IS  ot  interest.    Un  i    i  i     x    tc      *  +i           „i  k„  iqi  i    „ 

Oct.  6.  1909,  the  U.  S.  Engineer  Office  at  Vicksburg,  =*«  report,  the  probable  traffic  of  the  canal  by  1914    a 

Miss.,  received  bids  on  steel  barges  120x30x6  ft.     These  .ve«r  that  has  now  nearly  rolled  around    ^^J^^^^timated 

,                       t^           1    u  -u     )■  +\,    TT    c    n^„  n^ni-  o+  !it  6,401, 33:^  tons;  a  tew  months  ago  rrot.  J^.mory  n. 

barges  were  afterwards  built  at  the  U.  b.  Dry  Dock  at  '       '                '                               f  \   •     u-       „    <- 

"  ^,    ,     ,            ,            .     ,              t  1  n^  „i„;  fl^     TV.O  Johnson  (who  made  the  first  estimate)  in  his  report  on 

Keokuk,  Iowa,  of  open-tank  creosoted  Douglas  hr.     ine  n  ^  ,,    »     xt            >       ^  ^.u       t.-      t      t  <■    m 

•     J          ^    1       1  xu        *     1        *    f +i,«  ...n^s^t^ri  the  proposed  tols  for  the  canal  put  the  estimate  ot  trainc 

bids  received  on  steel  and  the  actual  co.st  of  the  creosoted  \     }„^\     ^   .a  ^aa  aaa  x           Vri  ■      i            i      i     xi    ♦ 

,          ,       . .               ■        u  1  m  1914  at   10,500,000  tons.      This  shows  clearly  that 

wood  coiLstruction  are  given  below :  ,•.,-!.■        .    ^    u            i    4.            rm     u 

gj^y^^                                                                 Total   cost  of  4  forecasting  the  future  is  not  at  all  easy,  but  very  dmicult. 

No.         Material                             Price  each            barges  gtjll  iiiore  difficult — if  we  take  discrc])aucy  as  a  measure 

I     s^\  ;;;:;;;; ; , . ;    *i2:loo       *5o;ooo  of  difficulty — does  it  appear  if  we  take  the  estimates  not 

J     ||^{ Is'g^        isi^  of  one  man  only  but  of  several  men.     In  the  Railroad 

1  il^j  ::::::■::■:::::•■ |«f^        TzZ  lowest  .,.ee.  Gazette  of  Xov.  is,  lOOl,  S.  D.  Webster,  of  St.  Louis. 

Opeo.unWc.o«,.«.Dou«...fir                     ...«.»        .4.600  actual  ^  gave  some  estimates  of  "outsiders"  of  the  traffic  of  the 

cm.  cost,  canal  ranging  from  the  300,000  tons  by    those  who  have 

It  will  be  noted  that  the  ratio  of  the  actual  govern-  given  the  matter  careful  consideration"  to  the  8,000,000 

ment  cost  for  open-tank  creosoted   wood  to  the  lowest  tons  of  "most  ardent   promoters"  and   said   that  "Mr. 

steel  bid  received  is  1  to  2.95.  Nimmo  says,  500,000  tons."     Mr.  Webster  himself  u.^ed 

In  1911  the  U.  S.  Engineer  Office  at  Rock  Island,  111.,  4,000,000  tons  as  a  "friendly"  estimate.     What  a  differ- 

received  bids  on  40  steel  pontoons  38x14x3  ft.    All  bids  ence  between  300,000  and  10,500,000! 

were  rejected  and  the  pontoons  built  at  the  U.  S.  Dry  Does  not  all  this  diversity  of  estimates  of  traffic,  on 

Dock  at  Keokuk,    Iowa,    of   open-tank  creosoted  yellow  the  preparation  of  which  lots  of  money  was  .spent,  go  to 

pine  with  flaring  sides  and  concrete  decks  38x14  ft.  by  show  that  forecasting  the  future  is  difficult? 

4  ft.  4  in.     The  bids  for  steel  pontoons  and  the  actual  A.  P.  C. 

government  cost  were  as  follows:  Xashvillc.  Tcnii..  Jan.  27,  1913. 

Bidder                                               without  18-       Total  cost  of  40  [Of  course,  forecasting  the  future  is  difficult   (that  is 

No.         Point  of  delivery                                  in.  pipe                   pontoons  .                                           c    i      „        I  'i;*,,     ,.,1    „v-,i„,.;/>,,nn\ 

2  fx^kport.fd.        $884        $34,170  lowest  steel  to  say,  it  requires  mcn  of  large  ability  and  c.\peiience), 

•?     £'"","""•  "J, li?2         15-!^             *"<*■  but  so  is  any  important  and  intricate  problem  which  the 

I     HI  i>,ui«,  .Mo 1421         86,820  engineer  has  to  solve  difficult.     If  engineering  work  wa.s 

fi       St.  l./jui».  .Mo 1006              43,820  -                        -i      i                        £ 

CreoMted  wrjod  and  concreu deck,  Keokuk.  SO  casv  that  any  man  wbo  pursucd  3  prescribed  course  ot 

low* 313             12,520    actual    cost.  ,■,,■,,             ■.           i     j.i                 ■            ■                   ii    ,.„_,. 

study  could  perform  it  perfectly,  engineering  would  \cr> 

It  will  be  noted  that  the  ratio  of  the  actual  govern-  ^^^^^  become  a  skilled  trade,  not  a  profession. 

ment  cost  for  open-tank  creosoted  wood   with  concrete  ^;^^^^  jg  ^f  particular  interest  in  our  corrcsi.eiident's 

dc(-k  In  the  lowest  bid  received  on  steel  construction  is  1  1,.^^^   however,  is  that  it  illustrates  most  admirably  the 

to  2.7.5.         L     --,._,     .          ^_,           T,     ,    t             T„  ^"'ue  and   the   importance  of   forcca.'sting   the  future   in 

In  1910  the  IT.  S.  Engineer  Office  at  Rock  Island,  111.,  engineering  design,  and,  further,  it  shows  how  accurately 

received  prices  on  10  steel  barges  110x24x5  ft.    The  low-  j^  j^  ^^.^^^^  bv  scientific  methods  to  make  such  forecasts. 

eot  bid  received  on  barges  Iniilt  of  steel  and  the  actual  rp^e    quotations    from    the    Railroad    Gazette    abo^e 

cost  of  bargcB  built  of  pressure  creosoted  Douglas  fir  at  g,,^,,,^   „f  ^o,,,.^^  ,,p  ,^f,  „„,  „f  h.^  account.    Those  were 

the  U.  S.  Boatyard,  Fountain  City,  Wis.,  in  1912  are  as  ^^^  estimates  at  all.  but  mere  gues.scs,  and  are  no  more 

'""'*'"•  to  be  compared   with   Prof.  Johnson's   figures  than   one 

"n?*        M.t-ri.i                              Price  e«,h       ^'""w."""  should  comparc  the  guess  of  a  passer-by  as  to  the  cubic 

'      g^                                           t-y'JS.       •SiUS  '°"'"'  'i^'  yards  in  a  railway  embankment  to  be  built  acro,ss  a  val- 

*       nieei. .          n.-ffxi           o.l,iinn                  bid.  ;                                                                                                  ,              iii 

3  Hieel      .^     .    i fl.^no        fn.ooo  Icv  With  thc  cstimatcs  of  Hic  engineers  who  make  thc  Rur- 

Pmrarr  rrrawled  DoodM  4r 2,000           20,000    actual    roiit  ,         ,,        .•               n      ■  ■,                           t    ,i                    ii     i    •<    .*; 

i«i2  vey  for  the  line.     Besides,  some  of  the  so  called     esti- 


Fc'hnmrvl^,  ^^^^ 
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liuilrs"  (if  rilliirc  r:iilain;i  Caiiill  tralTir  cii-culalrd  a  do/CM 
years  a.n'ci  wcic  |ii-i)lialily  made  Id  iiijiirr  I  lie  canal  ciilcr- 
prisc. 

'I'hc  real  ((iiiiiiarisiin  to  lu-  iiiadr,  llicrcrcirc,  is  (il  llir 
lirsl  csliinalc  id'  llic  cuiial  traH'ic  in  I  !M  I  iiuulc  in  ISitH, 
wliicli  set  its  vcdiinu"  at  (i,K)(),()()()  tons  and  tlu>  second 
estimate,  made  in  \'.W2.  I}ased  on  statistics  lA'  tlie  world's 
oeean  tratlie  in  IHIO,  wliieli  set  the  trallic  of  \'J\  I  at  10.- 
50(l,()()()  tons. 

Assuminfi  that  llie  latter  H.^iire  will  he  actually  real- 
iwd,  it.  indicates  that,  the  estimate  of  !«!)!»  erred  some- 
what on  the  side  of  conservatism,  which  is  the  sort  of 
error  an  en.nincer  pi'efers  to  make.  To  assiinio  a  parallel 
(ase:  If  an  cn,i;inecr  I'oi'  a  projected  I'ailway  line  esti- 
mated its  prohahle  vidunie  (d'  ti'alli<'  at  a  period  15  years 
in  the  fidure  and  the  actnal  tralllc  proved  to  he  ahont 
.")()  pel-  cent,  in  excess  of  his  pi'cdict  ion,  he  wonld  have 
done  mar\elonsly  well. 

It  is.  of  course,  recoi;'nize(l  that  any  forecast  of  the 
future  in  the  form  of  an  estimate  must  he  subjected  to  a 
large  percentage  of  possible  error.  But  so  must  a  great 
many  of  the  calculations  which  an  engineer  makes,  even 
such  supposedly  accurat<'  calculation  as  the  stresses  in  i 
bridge  truss. 

The  fact  that  a  large  percentage  of  error  must  be 
allowed  for,  however,  is  no  argument  against  making  the 
ealeulatiou  or  against  its  usefulness  tu  the  designer, — 
Eu,l 


The  Control  of  Banking  over  Industry 

Sir — In  your  issue  of  .Ian,  .^.'i  there  are  two  articles 
which,  while  not  intended  to  be  so,  might,  I  believe,  very 
properly  be  considered  together.  One  is  the  discussion 
by  Messrs.  Stillwell  and  AVhinery  on  the  "Status  of  the 
Engineering  Profession."  The  other  is  your  editorial  on 
"The  Control  of  Banking  over  Industry,"  Since  In- 
dustry, either  directly  or  indirectly,  furnishes  employ- 
ment for  the  engineers,  then,  if  Banking  controls  In- 
dustry, it  necessarily  follows  that  the  bankers  who  con- 
trol the  banking  must  indirectly  fi.x  the  status  of  the 
engineers, 

Messrs,  Stillwell  and  Whinery  speak  for  a  large  num- 
ber of  engineers  who  regret  that  the  engineering  profes- 
sion, as  a  whole,  is  not  held  in  higher  esteem,  and  won- 
der why.  The  answers,  for  there  are  doubtless  many  of 
them,  are  not  simple,  but  it  seems  to  me  that  your  edi- 
torial gives  a  clue  to  at  least  one  of  them. 

You  say  that  it  is  "time  for  thinking  men  to  inquire 
as  to  the  conditions  under  which  we  are  living  and 
working."  By  all  means,  but,  since  the  problems  are  so 
serious  and  important,  let  us  be  quite  sure  that  we  are 
thinking  clearly  and  sanely.  Let  us  really  think ;  not 
merely  think  that  we  think.  If  we  do  think  clearly  and 
sanely,  when  we  pursue  our  inquiries  we  shall  find  out  a 
number  of  things  which  are  not  now  visible  to  that  pub- 
lic which  "receives  with  no  satisfaction  these  revelations 
of  va.st  power  and  huge  profits"  which  the  bankers  have 
acquired. 

We  shall  see,  T  believe,  first  of  all,  the  manifest  injus- 
tice of  placing  these  eminent  gentlemen  in  the  dual  ca- 
pacity of  defendant  and  witness  for  the  prosecution  be- 
fore an  investigating  committee  which  is  itself  both  prose- 
cutor and  judge,  in  order  to  establish  the  preconceived 


proposition   I  hat   cei'tain   alleged  facts  are  evil    in   tiiem- 
sehes  or  the  residl  ol  e\il  conditions. 

Referring  specilically  to  your  editorial;  Kup|)ose  the 
banking  lirm  did  'almost  automatically"  come  into  con- 
trol of  the  projierty:  was  not  the  pro])erty  i)oth  lioiieKtly 
and  ably  manage<l  ?  II'  the  common  stock  was  issued 
largely  on  hope,  was  the  jmblic  deccivefl  or  victimized 
when  it  fi.xcd  the  .selling  i)rice  around  $S  a  share?  And 
when,  through  the  able  management  of  the  company,  the 
price  of  the  stock  rose  to  above  $90  a  share,  or,  if  that  is 
considered  too  speculative,  its  present  price  of  about  $G5, 
is  the  |)nlilic,  who  is  i)aying  the  bills  for  investigations 
without   niimlier,  in  need  of  cither  pity  or  protection? 

If  we  "contemplate  the  long  li~t  of  bankruptcies  and 
receiverships"  with  an  open  mind  and  not  with  a  "proju- 
diee  excited  by  flaming  headlines"  after  due  investiga- 
tion, we  shall  sec,  I  helievc,  that  most  (jf  them  occurred 
in  companies  that  were  less  ably  and.  in  many  ca.ses,  les.s 
scruinilously  managed,  and  among  the  cimipanies  that 
did  not  enter  any  combination  and  remained  single  and 
weak  instead  of  recognizing  thi>  axiom  that  "in  union 
thei'e  is  strength." 

You  ask,  "Whence  come  these  enormous  sums  of 
money?"  Do  they  not  come  primarily  from  the  investors 
and  depositors  who  place  their  money  where  they  believe 
it  w^ill  be  both  honestly  and  intelligently  used?  The  gen- 
tlemen who  testified  before  the  Pujo  Investigating  Com- 
mittee were  entirely  ready  to  admit  that  if  this  vast  power 
got  into  the  hands  of  bad  or  incom])etent  men  the  re- 
sults might  be  disastrous;  but  the  Committee  utterly 
failed  to  show  how  such  men  could  obtain  control  or  how 
they  could  keep  it  if  they  did  get  it. 

Credit  is  the  most  sensitive  thing  in  the  business  world 
and  it  is  a  short  memory  that  does  not  recall  how  quickly 
during  1906  and  1907  a  run  on  a  bank  started  on  the 
slightest  suspicion  of  either  moral  or  financial  weakness. 
The  Carnegie  Trust  Co.  and  Mr.  Morse's  shipping  com- 
bination, to  mention  only  two  instances,  were  institutions 
of  no  small  financial  strength  which  went  to  pieces  when 
those  in  control  were  tried  in  the  balance  and  found 
wanting. 

You  say  that  "probably  the  distinguished  financiers 
who  testified  before  the  Pujo  Committee  would  claim  that 
the  men  who  wield  this  enormous  power  are  such  good 
men  that  nothing  of  this  unrighteous  sort  ever  actually 
happens,"  and  suggest  the  possibility  that  others  holding 
high  executive  positions  might  tell  a  different  .story ;  but 
I  believe  it  is  also  indisputable  that,  if  there  were  a  dif- 
ferent story  to  be  told,  the  Committee  had  as  its  counsel 
a  man  who  was  as  able  and  willing  to  find  it  out  as  any 
counsel  that  any  committee  ever  had. 

These  gentlemen  who  are  alleged  to  form  the  "Money 
Trust"  do  wield  enormous  power  and  have  made  ])rofits 
beyond  the  dreams  of  avarice;  but  that  the  power  and 
profits  are  the  result  of  anything  but  a  fortuitous  com- 
bination of  great  ability,  unquestionable  integrity  and 
favorable  opportunity  is  not  yet  an  established  fact.  I 
believe  it  to  be  easily  demonstrable  that  the  profits  bear  a 
no  greater  proportion  to  the  capital  invested  that  have 
been  repeatedly  made  during  the  same  length  of  time  in 
gold  or  oil  or  copper  or  even  in  New  York  real  estate: 
and  I  have  recently  been  told  on  the  best  of  authority  of 
a  gentleman  who  enjoys  an  income  of  $80,000  a  year  de- 
rived from  an  original  investment  of  $10,000  in  a  manu- 
factured article  in  common  use  which,  on  a  percentage 
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basis,  makes  the  profits  of  eveu  the  most  successful  banks 
look  small  bj-  comparisou. 

Xow  what  has  all  this  to  do  with  the  status  of  the  engi- 
neering profession?  Simply  this,  that  the  engineering 
profession  will  never  be  recognized  as  Messrs.  Whinery. 
Stillwell  and  others  wish  it  to  be  recognized,  will  never 
get  the  position  that  they  want  it  to  have  until  its  mem- 
bers .'ihow  their  ability  to  think  clearly  and  sanely  and 
broadly  on  other  matters  than  engineering  alone. 

At  a  dinner  in  Xew  York  a  few  nights  ago,  t'ol. 
Goethals  was  hailed,  and  I  believe  rightly  so,  as  the 
greatest  engineer  of  the  present  day.  Will  anybody  say 
that  it  was  his  engineering  skill  alone  that  won  him  his 
fame?  Was  it  not  also  his  ability  to  think  clearly  and 
broadly  and  quickly  on  all  the  admini.strative  and  e.xecu- 
tive  problems  that  were  presented  ?  We  can  not  all  be  Col. 
Goethals,  but  we  can  all  do  our  best  to  think  clearly  and 
broadly  and  .«anely  on  the  very  pressing  problems  of  the 
day  and  to  help  others  to  do  so.  When  the  engineering 
profession  takes  this  kind  of  leadership,  its  status  will 
be  recognized  witliout  the  aid  of  legal  enactment. 

Alex.  L.  Brodhead. 

Catasauqua,  Peun..  .Ian.  'M,  1913. 

I  Our  correspondent  asks  the  question,  "Suppose  the 
banking  firm  did  'almost  automatically'  come  into  control 
of  the  property,  was  not  the  property  honestly  and  ably 
managed  ?" 

Ill  reply  it  may  be  said  that  the  very  essence  of  the 
criticism  is  that  in  too  many  cases  the  properties  have 
not  been  honestly  managed,  but  iiave  been  run  for  the 
benefit  of  the  inside  intere.sts  in  control,  with  little  re- 
gard to  the  interest  of  the  real  owners,  the  holders  of  tlie 
bonds  and  stocks. 

We  need  not  take  space  to  enumerate  specific  instances. 
The  financial  history  of  the  past  dozen  years  is  full  of 
them.  As  for  "the  companies  which  did  not  enter  into 
any  combination  and  remained  single  and  weak,"  there 
are  also  conspicuous  instances  of  concerns  which  stood 
outside  the  combination  and  have  proved  their  ability  tn 
com|iete  with  it  and  jirosper  to  a  greater  degree  than  the 
combination. 

Concerning  the  source  of  the  enormous  dejiosits  in  the 
banks,  one  important  fact  developed  by  the  insurance  in- 
vestigation a  few  years  ago  was  the  huge  amount  of  cash 
carried  by  the  insurance  companies  in  the  shape  of  bank 
deposits  which  might  have  been  invested  for  the  benefit 
of  policy  holders. 

We  said  in  the  editorial  referred  to  that  the  banker 
as  the  trustee  of  the  business  communities'  reservoir  of 
capital  and  credit  performs  a  most  valuable  public  ser- 
vice, and  one  deserving  ample  compensation.  It  is  when 
he  uses  this  trust  for  his  own  iinilue  profit  or  when  he 
uses  his  great  powers  to  break  one  concern  and  build  up 
another  which  ought  to  have  equal  o))portunities  for  suc- 
(•cs«  that  he  heroines  an  element  of  as  great  danger  to  the 
public  welfare  as  those  who  attack  projierty  rights  or 
preach  the  doclrinc  of  anan  by. —  Ki).  | 


NOTES    AND    QUERIES 


Krr«lifm-  It.  th.-  iirllrl..  »ii  "Kxpiintli.d  McIhI  I.iith."  In 
mir  Imiii-  of  Jnn.  23.  It  wim  nliitiil  rp.  iflS)  ihiit  for  cclllnif 
work  there  was  no  trouble  with  aupportii  hi.....!  i  ■>  i.,  npnrf 
Thin    iihniiM    huv)-    reiifl    "24    In.    upurt." 


In  our  issue  of  Dec.  26.  in  the  course  of  an  article  on 
"Use,  Waste  and  Metering  of  Water  in  Chicago,"  the  water 
consumption  of  Providence  was  given  as  40  gal.  per  capita, 
on  the  authority  of  the  report,  which  formed  the  basis  of  the 
article  just  named.  Chas.  G.  Richardson,  of  Providence,  R.  I., 
writes  us  that  the  latest  records  of  the  Providence  water 
department  show  the  per  capita  consumption  to  be  65  gal. 
daily. 

F.  C.  W.,  Sheridan.  Wyo..  writes:  "Noncorrosive,  corrugated 
iron  pipe  is  being  used  a  great  deal  for  flumes  and  siphons, 
in  the  West.  It  has  been  suggested  to  extend  its  use  to 
storm  sewers  instead  of  using  vitrified  sewer  pipe.  If  engi- 
neers have  used  this  iron  pipe  for  storm  sewers,  it  would  be 
most    interesting    to   learn   with   what   success." 


Elimination  of  Timbering  in  Rock 
Tunneling:  A  Proposal 

Bv  John-   F.  ()"H(iri!Ki;* 

Rock  tunneling  for  railways  or  dtlier  purposes  is  diffi- 
cult and  e-xpensive  when  the  rock  does  not  possess  sutti- 
cient  solidity  to  prevent  falling  of  the  roof  when  un- 
su])ported.  In  such  cases  the  roof  must  be  timbered,  i.e., 
held  up  by  timber  supports,  varying  in  amount  from 
simple  conditions,  when  a  few  posts  here  and  there  will 
do,  to  conditions  of  "heavy"  rock,  when  it  is  necessary  to 
use  close  segmental  arching  of  heavy  timber  from  side  to 
side.  The  cost  of  the  timber,  the  e.xi>ense  of  preparing 
the  bearings  for  it  in  the  rock,  and  the  time  lost  in  plac- 
ing it  are  items  in  the  additional  expen.se  of  tunneling 
under  these  conditions.  Anything  that  can  be  done  to 
reduce  or  avoid  the  necessity  for  timbering  is  of  the  great- 
est importance  in  the  art  of  tunneling. 

The  accompanying  drawings  show  a  new  method  of 
placing  lining  in  a  loose  rock  tunnel,  which  avoids  the 
necessity  for  timbering  and  at  the  same  time  produces  a 
tunnel  .-itructure  equal,  if  not  su])erior,  to  anything  here- 
tofore built  or  ])roi)osed.  The  cost  of  the  lining  built  by 
this  method  is  no  greater  and  probaldy  less  than  that 
built  in  the  ordinary  way.  The  method  de])ends  on  the 
use  of  the  O'Rourke  interlocking  concrete  blocks  which 
were  described  in  ExfiixEERiN'O  Xews,  Xov.  28.  1!)1'^. 
p.  1022.  The  shape  of  these  blocks  is  such  that  they  can 
be  set  in  place  and  built  into  an  arch  without  centering, 
and  fiirni  a  coinjjlote  and  secure  arch  as  soon  as  keyeil 
ii|).  'riiiis  {hey  MiMkc  it  possible  to  keep  the  lining  bulH 
in  a  fully  sii))])ortiiig  cDiiditioii  close  up  behind  the  work- 
ing face,  provided  the  individual  ojjerations  are  carried 
on  in  the  order  and  nianncr  described  below. 

.Vn  important  part  of  the  economy  in  using  this  block 
method  of  lining  is  the  avoidance  of  the  additional  ex- 
cavation neces.sary  for  jilacing  the  timbering  outside  the 
lining;  in  the  case  of  full  timbering  this  amounts  to  15% 
or  more.  Moreover,  ii'  side  posts  are  not  used  to  carry 
the  timber  arch,  benches  have  to  be  prejiared  in  the  rock 
at  the  s])ring  line.  This  o|)eratioii.  which  is  both  slow 
and  costly,  is,  of  conr.s".  eliniiiiatc(l  in  llic  proposed 
method. 

As  illustrateil  in  the  drawings  licrcwitli,  the  nielhod 
(!ini>loys  two  side  bottom  headings  driven  at  the  grade  of 
the  bottom  of  the  tunnel,  and  a  ceiiti'r  top  heading  driven 
along  the  top  of  the  arch.  The  bottom  headings  are 
carri(?d  along  in  advance  of  the  top  heading,  and  (lie 
siile  walls  art!  built  up  to  the  sjiring  liiiiv  .\t  intervals 
openings  are  made  between  the  top  and  linlloni  headings 

•Pri-nldent.  O'Rourke  RnKlnecrliiK  f'unslruitlnn  Co.,  ,145 
Fifth    Ave.,    Kew   York    City, 
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|(jr  ihc  ilisposal  (iT  llu'  excavated  material  (it  llic  Inp  licail-  securely,  the  projections  and  recesses  furthermore  being 

iiij;  lliniaf;li  the  lidtloni  headinfis.     Kollowiuj,'  ilie  lieadiu.i;  of  siieii  len;;tli  and  depth  as  to  leave  an  oi)en  joint  space 

\\(]rk,   the   roci<   l)et\veeii   eeiitei'  and    side   headings  alouf^  hetween    i'-Ai-ra  of    the    liloeks.    The    outer    edges    of    all 

tlie  fool'  is  broken  down,  in   lengths  as  short  as  the  cliar-  the  joints  are  pi-i)\iiled  with   moldings  to  reduce  the  size 

aeter  of  the  rock  demands,  and  the  rings  of  lining  blocks  of  the  joints   there  and   serve  to   retain   a   waterproofing 

are  erected  immediately  behind  this  excavation.    As  soon  pre|)ara1ion  \ov  pre\enting  the  entrance  of  water  or  other 

as  each  ring  is  erected,  the  packing  between  this  rijig  and  material   IVoni  the  outside.     The  blocks  are  placed   with- 

t he  overlying  rock  is  done,  so  that  the  ring  carries  its  part  (uit  mortar  at  the  time  of  setting,  and   the  longitudinal 

of  the  roof.     Thus,  except  in  the  headings,  the  oidy  an-  joints   are    wt'dged   so  as   to   be   cajjabh!   of   transmitting 

sui)])orteil  roof  is  oM'r  the  siioi't   length  cil'  aiTJi  cMavat  inn.  anh   Ihi'iist   e\en   hel'dre  the  joints  are  Idled.     The  subse- 

which  i-an   always  \iv   kepi   so  slioi-l    that    the   riKjf  will    he  ipieni   join!    liliiiii;   may   lie  done  by  any  one  ol'  many  dif- 

stable  withoid  tnidiering.  I'erent  inethods. 

In  the  case  of  \eiy  had  I'ock,  shoi-t  Jiosts  fnun  the  bench  .\s   the   projections   and    l-ecesses   of   thes<'   blocks   tit  to- 

to  the  roof  can  he  put   in  wherever  iieii'ssary  and  the  rock  .irethei-  snugly.  an\   one  block,   when  set,  is  carried  by  the 

cleared   away    for  each    lining   block   separately.      In   this  previous    I'iiig.    and    tliei'cfoiv    centering   or   falsework    i.s 

case,  as  each  block  is  placed  it  would  be  su|)i)orte(l  with  unnecessary.     This  is  tlie  feature  utilized   in  the  method 

posts  when  necessary  until  the  ring  is  completed,  and  the  proposed  by  the  |)resent  artiile. 

roof  ])acking  over  it  would  be  done  as  the  erection  of  the  'J'be  nniinifacture  of  the   blocks   in  advamc  at   a   ])lant 

ring  goes   on.      Wlu'ii    all    the    blocks   of   the   ring   are    in  outside  of  the  tunnel   gi\es  givater  econoniv  than   is  pos- 


Section     A-B 
Headings    driven, 
Side  Walls  in  Place 


Section     C-D 

Arch  excovci+^d , 

Lining  in  Place. 

Headings   in   Background 


Section     E-F 
Completed    Tunnel 


Longitudinal        Sectit 


Skktches  Showing  Method  of  Tuxxf.lino  ix  Hic.wy 

(?I!OrXD  WITHOUT  TlMBERINO,  UsiXG  TnTEHLOCKIXG 
CoXCliKTK     Bt.OTKS 

place,  the  ring  can  take  its  load  and  the  piisfc:  may  be  re- 
moved. 

In  the  method  of  tunnel  construction  propo.sed  in  this 
article,  the  central  core  of  the  tunnel'  excavation  is  left 
in  ])lace,  as  the  sketches  show,  until  the  lining  is  com- 
pleted. Thus  it  affords  a  firm  support  during  the  diffi- 
cult part  of  the  operation;  and  the  amount  of  excavation 
during  the  real  tunneling  portion  of  the  work  is  greatly 
reduced  since  the  removal  of  the  bench  is  deferred  and 
can  be  done  later  in  the  completed  tunnel  under  the  most 
favorable  conditions. 

As  the  muck  from  the  top-heading  excavation  is  re- 
moved through  the  bottom  heading,  a  way  is  open  for 
bringing  in  material  and  for  carrying  a  traveler  to  erect 
the  lining,  free  from  interference  with  the  work  of  ex- 
cavation or  with  any  of  the  other  operatiojis  incidental 
to  the  tunneling.  The  traveler  can  be  made  as  wide  as 
the  arch,  and  if  necessary  may  be  extended  down  into  the 
side  headings  to  the  spring  line,  so  that  the  entire  arch  is 
accessible  from  the  traveler  and  the  hoisting  and  setting 
machinery  of  the  traveler  can  be  designed  to  reach  all  the 
parts  of  the  arch.  An  upward-projecting  metal  screen 
carried  at  the  front  of  the  traveler  will  protect  the  for- 
ward face  of  the  concrete-block  lining  from  any  injury 
by  the  blasts  required  in  removing  the  wedge  of  material 
between  top  and  side  headings. 

The  princi])al  feature  of  the  O'Eourke  concrete  block, 
as  already  described  in  Exgineerixg  News  (Nov.  28, 
1918,  page  1023),  is  that  each  block  has  two  or  more 
projections  on  one  side  face  with  corresponding  recesses 
in  the  opposite  face,  so  spaced  that  the  lalocks  in  succes- 
sive rings  break  joints  and  thus  lock  the  rings  together 


sible  when  concrete  is  mixed  and  placed  in  forms  in- 
side the  tunnel.  At  the  same  time  a  perfect  concrete  is 
insured  by  reason  of  the  ease  with  which  the  individual 
blocks  may  be  inspected  and  tested.  Incidentally,  all 
possible  troubles  from  shrinkage  of  the  concrete  in  dry- 
ing are  avoided,  since  the  shrinkage  of  the  individual 
blocks  has  already  taken  place  before  they  are  set  in  the 
tunnel. 

Tunnels  in  firm  clay  so  large  as  to  require  a  roof 
shield  like  those  in  Boston  Harbor  can  be  driven  by  the 
metliod  described  in  this  article  without  roof  shield  or 
timbering.  The  method  would  also  be  capable  of  use  in 
softer  material,  or  in  sand,  but  here  each  individual 
case  would  have  to  be  considered  by  itself,  and  at  present 
only  the  general  statement  can  be  made  that  a  reduction 
in  amount  of  timbering  and  an  increase  of  speed  would 
be  attainable  by  using  this  method. 

It  might  be  interesting  to  state  that,  in  the  writer's 
experience,  tunnel  timbering  has  cost  his  company  ap- 
proximately $100  per  M.  ft.  b.ni.  in  one  case.  In  pro- 
posing very  recently  to  build  some  rock  ttmnels,  the  bids 
for  the  tunnels  timbered  and  lined  in  the  usual  way  were 
higher  by  $65  per  lin.ft.  than  for  the  same  tunnels  built 
without  timbering  by  the  help  of  the  concrete-block  lin- 
ing as  described. 
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D.  McN.  Stauffer 

David  McXeely  Stautfer,  a  member  of  the  editorial 
staff  of  ExGiXEEKiXG  Xews  for  nearly  25  years,  died  at 
his  residence  in  Yonkers,  X.  Y.,  on  Wednesday,  Feb.  o, 
after  an  illness  of  many  months'  duration. 

-Mr.  Stauiler  was  born  in  the  village  of  Ricldaud  (now 
Borough  of  Mt.  Joy),  in  Lancaster  County,  Penn.,  Mar. 
24,  1845.  His  father.  Jacob  Stauffer,  was  a  solicitor  of 
patents  and  a  naturalist  of  .some  fame,  numbering  among 
his  friends  such  men  as  Asa  Gray,  Agassiz,  and  Joseph 
Henry.  The  Stauffer  family  was  of  Swiss  origin  and  has 
been  traced  Itack  to 
Thun,  Switzerland.  On 
his  mother's  side,  D. 
McX.  Stauffer  was  de- 
scended from  the  Mc- 
Necly  and  Knox 
families,  representa- 
tives of  whom  came  to 
America  from  Scot- 
land and  Xorthern 
Ireland  about  1720. 
Jacob  Stauffer  re- 
moved to  Lancaster, 
Penn.,  in  1S5S,  and 
his  son  David  entered 
the  secondary  schools 
of  that  city.  He  gradu- 
ated from  the  Jjan- 
caster  High  School  in 
1S62,  pa.-ising  through 
the  four  classes  in 
three  years  and  in 
that  period  maintain- 
ing the  head  of  his 
cla.'«s.  In  accordance 
irith  an  agreement  be- 
tween the  city  of  Lan- 
caster and  the  old 
Franklin  and  Mar- 
Khali  College,  there 
located,  the  city  was 
permitted  to  send  one 
student  a  year  to  the 
college  free  of  tuition 
fecH.  This  scholarship 
went  to  the  graduate 
of  the  High  School 
who  had  maintained 
leadership  of  his  <'lass 
for  his  four-year  term. 
In  arcordatiic  with  this, 
granted  this  M-hohirshi]). 

Kuf  ill  tli<.>sc  stirring  days  of  the  Civil  War  it  was 
difficult  for  an  active,  energetic  lad  to  H.\  his  mind  on 
studies.  Although  r.nly  17  years  old,  David  Stauffer  en- 
linted,  on  Sejit.  12,  IH62,  in  the  Second  Pennsylvania 
Emergen<y  Heginu-nt,  and  was  present  at  the  battle  of 
Antietam,  under  fJen.  Heynoids.  At  the  end  of  the  cam- 
paign he  was  discharged  with  the  regiment  and  entered 
the  Fn"'hman  rlaxs  of  Franklin  and  Marshall  College. 
On  .Mine  l.'t,  IHC.1,  he  again  cidisted  in  Independent 
Battery  I,  Pennsylvania  Light  Artillery,  under  Capt.  U. 
0.  Xavin.     ThJB  battery  was  being  organized   at  Camp 
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Curtin,  near  Harrisburg,  at  a  time  when  Lee's  invasion 
of  tile  Xorth,  which  culminated  at  the  battle  of  Gettys- 
burg a  fortnight  later,  was  arousing  all  Pennsylvania. 
The  battery  did  duty  near  Carlisle  and  was  then  sent  to 
Philadelphia  for  a  time  to  suppress  expected  riots,  and 
finally  to  West  Virginia.  Mr.  Stauffer  was  mustered  out 
of  the  battery  as  a  corporal,  at  Harrisburg,  Penn.,  on  the 
expiration  of  his  six  months'  enlistment,  Jan.  9,  1864. 
On  Feb.  5,  1864,  he  received,  through  the  recommenda- 
tion of  Admiral  David  D.  Porter,  an  appointment  as 
master's  mate  in  the  V.  S.  Xavy,  taking  the  place  of 
Vincent  Porter,  son  ol'  the  admiral,  whose  death  had  just 

occurred.  Mr.  Stauffer 
was  assigned  to  the  U. 
S.  gunboat  "Alexan- 
dria," which  was  com- 
manded by  David 
Porter  Rosenmiller.  a 
cousin  of  the  admiral. 
By  virtue  of  being  the 
only  other  line  officer 
on  board.  Mr.  Stauffer. 
although  not  yet  19 
years  old,  at  once  J)e- 
camo  executive  officer. 
The  "Alexandria" 
was  ordered  to  join 
the  First  Division  of 
the  Mississippi  River 
fleet,  with  headquar- 
ters off  Doiuildson- 
ville.  La.  She  was  en- 
gaged here  in  fighting 
guerillas,  chiefly  along 
the  coast,  and  entered 
upon  the  Red  River 
campaign,  hut  was 
sent  back  to  her  sta- 
tion owing  to  insuffi- 
cient protection  to  her 
men. 

On  Apr.  1,  1865, 
Ml-.  Stauffer  was  pro- 
moted (o  the  rank  of 
Ensign.  U.  S.  X.,  and 
from  July  1  to  Xov.  1 
bo  was  in  connnand  of 
flic  "Alexandria."  In 
dune  he  witnessed  the 
surrender  of  Gen. 
Kiriiy  Smith,  the  last 
Conf<'ilcrale  comman- 
der to  surrender.  On  .Nov.  5,  1865,  Mr.  Stauffer  was 
honorably  discbarge<l  from  the  U.  S.  Xavy  with  tlui 
"thanks  of  the  DepartnuMit  for  faithful  and  honorable 
service." 

Il  was  hardly  to  l)e  expci'tcd  ihni  the  youth  of  21,  vviio 
had  carried  resi>onsd)ilities  such  as  are  usually  borne  oidy 
by  men  c*"  mature  years,  had  occupied  positions  of  com- 
nuind  and  had  lived  for  the  better  part  of  three  years  in 
the  midst  of  war's  exdlenu'iit,  would  return  to  the  quiet 
life  of  a  student  and  finish  his  college  course. 

The  active  life  of  the  civil  engineer  had  miicli  more 
attraction  for  hitn,  and  on  the  .sanu>  day  thai  be  was  dis- 
charged from  the  Xavy  he  began  work  on  the  surveys  for 
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tlic  Colunibiii  &  I'oit  Deposit  R.R.,  in  eastern  Pennsyl- 
vania as  a  roilinan  under  John  A.  SlieafT.  He  remained 
with  the  company  until  May  ;i(),  1HG8,  when  he  was  ap- 
])ointed  assistant  engineer  on  surveys  and  construction 
for  the  Phihulelphia  &  Reading  R.R.  On  Aug.  \2,  186!), 
at  tlie  age  of  2-i,  he  was  ])romoted  to  tlie  position  of  di- 
vision engineer,  and  put  in  ciiargc  of  construction  of  the 
Alientown  R.R. 

Tiie  boom  in  railway  construction  which  took  ])lace  at 
the  end  of  the  Civil  War  had  a  collapse  in  1870,  and  the 
Reading  company  sus])ende(l  work  ou  its  extensions.  Mr. 
Stautfer  then  took  a  position,  ou  Aug.  3,  1870,  as  assist- 
ant engineer  on  the  South  St.  Bridge,  which  the  city 
of  Philadelphia  was  then  building  over  the  Schuylkill 
River,  with  Strickland  Kneass  as  chief  engineer.  At 
that  time  the  use  of  compressed-air  caissons  for  sinking 
foundations  was  luiknown  in  this  country,  but  had  been 
practiced  in  France.  Mr.  Stautfer  took  up  the  study  of 
French  in  order  to  jjost  himself  on  what  had  been  done  in 
this  field  and  be  able  to  apply  his  knowledge  to  the  con- 
struction of  this  bridge.  At  this  time  he  wrote  an  article 
on  "The  Use  of  Compressed  Air  in  Tubular  Founda- 
tions," which  was  printed  in  the  Franklin  Institute 
Journal  and  was  republished  by  the  Institution  of  Civil 
Engineers  of  London.  It  was  the  first  detailed  descrip- 
tion of  compressed-air  foundation  work  printed  in  the 
United  States,  and  was  used  as  a  textbook  for  a  time  in 
some  of  the  engineering  schools. 

The  South  St.  Bridge  cost  $800,000,  and  its  con- 
struction dragged  along  very  unsatisfactorily  owing  to  the 
(litticulties  of  the  work  and  the  bankruptcy  of  the  con- 
tractor. On  June  27,  1874,  Mr.  Stautfer  accepted  a  posi- 
tion as  assistant  chief  engineer  on  what  is  now  the  Bound 
Brook  Line  of  the  Philadelphia  &  Reading  R.R.  between 
Philadeljihia  and  New  York,  and  was  assigned  to  special 
charge  of  the  Delaware  River  Bridge  ou  that  line.  Mean- 
while, the  ail'airs  of  the  South  St.  Bridge  were  still  in 
suspense,  and  as  the  Bridge  Commission  would  not 
accept  Mr.  StaufEer's  resignation,  he  still  Tetained  charge, 
on  full  .salary,  of  the  adjustment  of  the  Commission's 
differences  with  the  contractor's  estate  until  the  final 
completion  of  the  bridge  in  December,  1875. 

On  June  1,  1876,  the  Bound  Brook  Line  being  com- 
pleted, Mr.  Stauffer  left  the  service  of  the  Reading  com- 
pany and  was  for  a  time  engaged  in  private  work,  mak- 
ing bridge  plans  for  the  Philadelphia  Survey  Depart- 
ment. In  January,  1877,  he  was  a  candidate  for  city 
engineer  of  Philadelphia,  but  was  beaten  after  a  close 
fight.  On  Apr.  15,  1877,  he  entered  the  service  of  the 
Pliiladelphia  Water  Department  as  engineer  in  charge  of 
construction.  He  built  the  Frankford  reservoir  and 
pumping  stations  and  other  important  works,  and  also 
engaged  in  a  certain  amount  of  private  engineering 
practice. 

At  the  close  of  1879,  Mr.  Stauffer  ventured  into  the 
contracting  field  in  partnership  with  E.  A.  Malone,  a 
well  known  Pennsylvania  contractor.  The  firm  was 
awarded  the  contract  for  what  proved  to  be  one  of  the 
nio.st  difficult  pieces  of  tunnel  work  that  had  at  that  time 
been  undertaken,  the  Dorchester  Bay  Tunnel  at  Boston 
for  the  discharge  of  sewage.  The  tunnel  was  an  inverted 
siphon  about  9000  ft.  long,  with  its  bottom  180  ft.  below 
sea  level.  One  shaft  was  sunk  through  soft  ground  and 
quicksand  almost  its  entire  depth.  The  leakage  through 
the  rock  roof  into  the  tunnel  was  so  great  that  the  pump- 


ing plant   was  enormou.s    and   involved    heavy    expeiiHe. 

The  venture  was  a  disastrous  one  for  the  contractorH 
and  would  have  been  even  more  disastrous  c.vcejit  for  the 
di.scovery  by  Mr.  Stauifcr  at  the  height  of  the  dilliciilties 
that  the  seamy  character  of  the  rock  through  which  the 
tunnel  was  to  be  driven  was  known  to  the  city  authorities, 
to  some  extent  at  least,  but  had  not  been  made  clear  to 
the  bidders  on  the  contract.  This  hid  to  a  settlement 
which  emibled  the  contractors  to  complete  the  work.  By 
December,  1880,  the  tunnel  was  finished  except  the  brick 
lining,  and  Mr.  Stauffer,  who  had  suffer(!d  .several  attacks 
of  fever  due  to  the  conditions  of  living  on  the  work,  sold 
his  interest  in  the  contract  to  his  partner. 

Mr.  Stauffer  returned  to  Pliiladel))hia  and  was  for  two 
years  with  the  Philadelphia  Bridge  Works,  owned  by 
Cofrode  &  Saylor.  He  resigned  his  jjosition  in  September, 
1882,  and  removed  to  New  York  City,  where  he  opened 
an  office  for  private  jiractice  as  an  engineer,  renting 
quarters  in  the  Tribune  Building  from  (Jeo.  II.  Frost, 
then  publisher  and  .sole  ]in)i)rietor  of  ENGiXKKUiXf!  News. 
The  acquaintance  thus  formed  resulted  in  the  purcha.se 
by  Mr.  Stauft'er,  in  January,  1883,  of  a  part  interest  in 
ExciiXEKiiiNG  Nkws,  of  which  he  became  the  editor.  Of 
what  Mr.  Stauffer  brought  to  the  journal  at  that  time, 
Mr.  Frost  himself  has  wi-itten  in  sonu'  unpublished 
reminiscences: 

The  debut  of  Mr.  Stauffer  gave  to  the  service  of  the  paper 
a  real  engineer  who  was  competent  to  decide  upon  the  mei-its 
of  engineering  work  of  which  we  might  be  called  upon  to 
publish  descriptions.  Mr.  Stauffer  was  well  known  and  was 
already  very  popular  where  known;  he  was  an  expert  drafts- 
man and  his  industry  in  this  line  soon  became  apparent  in 
the  paper. 

It  was  Mr.  Staulfer's  notable  ability  as  an  artist  that 
first  suggested  to  Mr.  Frost  the  value  of  his  services  as 
an  editor.  Tho.se  who  pos.sess  the  back  volumes  of  En'gi- 
NEERiNG  News  for  the  years  1883  to  1887  will  find  there 
many  sketches  made  by  Mr.  Stauffer.  His  work  wit^ 
pencil,  pen  and  brush,  in  fact,  although  as  an  artist  he 
was  wholly  self-taught,  was  all  his  life  long  a  source  of 
l)leasure  to  himself  and  to  his  friends. 

Until  the  advent  of  Arthur  M.  Wellington  to  the  edi- 
torial staft'  in  1887,  Mr.  Stauffer  was  the  editor-in-chief 
of  Engineering  News.  With  the  coming  of  Mr.  Wel- 
lington's forceful  personality,  Mr.  Stauffer,  with  charac- 
teristic modesty,  yielded  the  chief  responsibility  to  his 
associate,  though  his  con.servative  good  judgment  was  a 
most  valuable  counterbalance  to  Mi-.  Wellington's 
enthusiasm. 

His  work  as  editor  of  Engineering  News  continued 
to  some  extent  down  to  his  final  .severance  from  the  paper 
when  he  sold  his  interest  in  it  some  six  years  ago. 

During  the  later  years,  however,  numerous  other  inter- 
ests made  demands  upon  his  time.  In  fact,  while  Mr. 
Stauft'er,  as  may  be  gleaned  from  the  above  account,  did 
conspicuously  good  work  during  his  18  j-ears  of  activity 
as  a  civil  engineer,  his  temperament  was  es.sentially  that 
of  the  artist  and  literary  man.  At  a  comparatively  early 
age  he  was  even  more  widely  known  as  an  authority  on 
antiquities  and  historical  lore  than  as  an  engineer.  He 
wrote  himself  of  his  work  in  this  field : 

I  was  probably  born  a  collector  of  "curios,"  commencing 
with  coins  and  postage  stamps.  In  1876  I  fell  heir  to  the  pa- 
pers of  a  remote  relative,  who  was  a  Chief  Justice  of  the  Su- 
perior Court  of  Pennsylvania  and  prominent  in  the  Revolu- 
tion. I  found  about  two  tons  of  papers  stowed  away  and 
carefully  preserved  in  his  old  house,  and  the  "pickings"  from 
this  formed  the  nucleus  for  a  valuable  collection  of  Colonial 
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and  Revolutionary  autographic  matter,  numbering  about  30.- 
000  letters  and  documents.  X  then  began  gathering  portraits  to 
illustrate  autograph  letters:  and  about  18S0  I  commenced  the 
private  illustration  of  books,  chiefly  American  and  historical 
in  character,  bv  the  insertion  of  portraits,  views,  letters  and 
documents,  and  pen  and  ink  and  water-color  drawings.  A 
■•History  of  Philadelphia."  thus  illustrated,  now  (1898)  has 
about  18.000  prints,  etc..  inserted  in  it.  and  is  said  to  be  the 
most  elaborately  and  profusely  illustrated  local  history  in 
the  United  States.  In  all  about  40.000  prints,  etc.  are  thus 
disposed  of  in  my  collection.  Included  is  a  "History  of  En- 
graving" illustrated  by  about  7000  examples  of  the  work  of 
2800  different  engravers,  dating  back  to  1480.  and  including 
the  etchings  of  many  famous  artists.  There  is  also  a  unique 
collection  of  the  works  of  American  engravers  and  lithog- 
raphers, covering  the  work  of  nearly  700  different  men. 
Other  items  in  my  collection  are  old  arms,  rare  china,  rare 
books  on  America,  etc. 

I  have  made  manv  of  the  illustrations  for  these  books; 
and  have  designed  about  50  book  plates  for  friends;  and  am 
credited  with  being  one  of  the  first  in  America  (1872)  to 
introduce  what  is  now  called  the  "pictorial"  style  of  book- 
In  1905  I  wrote  the  first  work  ever  published  upon  Ameri- 
can engravers  on  copper  and  steel,  accompanied  by  a  de- 
scriptive list  of  about  3000  plates  engraved  by  the  earlier 
American  engravers.  This  work  was  published  by  the  GroUer 
Club,  New  York. 

Without  (ioubt  Mr.  Stauffer's  collection  of  historical 
documents  and  relics  was  one  of  the  most  valuable  and 
intelligently  gathered  in  America.  Begun  in  early  life 
as  a  hobby  and  a  relief  from  the  active  work  of  his  pro- 
fes.-ion.  it  became  in  later  years  an  occupation  which  en- 
listed all  his  energies. 

His  Alma  Mater.  Franklin  and  Marshall  College,  gave 
him  the  degree  of  A.M.  in  1881  and  the  degree  of  Doctor 
of  Literature  in  1004. 

In  March,  1801,  Mr.  StaufFer.  as  one  of  the  editors  of 
E.voiNKKRiNG  Xews,  was  iuvitcd  to  accompany  the 
Warner  Miller  party  to  the  Xicaragua  Canal  work.  The 
party  sailed  from  Xew  York  on  the  steamer  "Agiian" 
and  was  shipwrecked  on  a  coral  reef  in  the  Carribeau 
Sea,  near  Roncador  Island,  on  the  voyage  to  Greyto\vn. 
Among  the  members  of  the  excursion  party  were  the  late 
G.  Hilton  Scribner.  of  Yoiikcrs.  X.  Y.,  and  liis  oldest 
daughter.  Florence.  The  intimate  associations  in  con- 
nection with  the  shipwreck  and  final  rescue  culminated 
in  a  romance  and  the  marriage  of  Mr.  Staufifer  and  Miss 
Scribner  on  Apr.  19.  1892.  Their  lioiiic  in  Yonkcrs  has 
been  the  resort  of  a  choice  circle  of  friends  and  noted  for 
its  gracious  hospitality. 

The  list  of  societies  and  clubs  of  which  Mr.  Stauffer 
was  a  member  is  a  very  long  one,  including  not  only  the 
leading  engineering  societies,  such  as  the  American  Soci- 
ety of  Civil  Engineers  and  the  lii.-ititution  of  Civil  Engi- 
neers of  Great  Britain,  but  famous  historical  .societies 
and  such  bodies  as  the  Ixiyal  Ijegioii.  In  the  early  vol- 
umes of  the  American  Society  Transarlions,  from  1876 
to  1883  will  be  found  some  notable  engineering  papers 
from  his  pen. 

Mr.  StaufTer  was  always  interested  in  public  affairs  as 
an  engineer  and  a  citizen.  He  whs  active  in  charitable 
and  |>hilanfliro|>ic  works  in  Yonkers  during  the  later 
years  of  his  life. 

He  was  appointed  by  Gov.  Roosevelt  as  one  of  the  mem- 
bffm  of  the  PalisadeM  I'ark  Commission  at  its  establish- 
ment, which  has  had  for  many  years  the  work  of  pre- 
Mrving  the  Palisades  on  the  Hudson  River  from  destruc- 
tion. Mr.  StaufTer  was  long  the  Vice-President  and  Treas- 
urer of  this  Commi.'*sion.  the  members  of  which  gave  their 
sorvices  without  compensiition,  and  have  performed  a 
moat  important  public  work. 


Xo  review  of  ilr.  Stauffer's  life  could  be  complete 
without  reverent  and  loving  mention  of  his  fine  per- 
sonality. He  was  a  man  who  made  friends  all  his  life 
long.  The  gentle  art  of  making  enemies  was  one  ac- 
complishment of  which  he  never  learned  even  the  rudi- 
ments. His  genial,  sunny  disposition  and  his  wonderful 
fund  of  reminiscence  and  anecdote  made  him  a  center 
of  attraction  in  every  circle.  Those  who  were  attracted 
by  his  outward  manner  were  held  to  him  in  bonds  of 
friendship  when  they  came  to  know  him  intimately  and 
appreciate  his  sterling  worth  as  a  man. 

The  lIudMon  River  was  finally  closed  to  navigation  on  Feb. 
6,  after  317  days  of  open  water,  one  of  the  longest  periods 
on    record. 

A  Broken  C'roKx-head  C^ulde  on  a  locomotive  drawing 
the  Twentieth  Century  Limited  of  the  Big  Four  Ry.  was  dis- 
covered when  the  train  entered  the  station  at  Middletown, 
Ohio,  in  time  to  save  a  wreck.  B.  D.  Butler,  a  member  of 
"Engineering  News"  staff,  at  its  Chicago  office,  was  stand- 
ing on  the  station  platform  at  Mlddletow^n.  waiting  to  take 
the  train  and  caught  a  glimpse  of  the  broken  guide  as  the 
locomotive  passed  him.  He  ran  up  the  platform  and  reached 
the  locomotive  just  as  the  go-ahead  signal  was  given  and 
was  unable  to  get  the  attention  of  engineer  or  fireman.  He 
was  fortunately  able  to  reach  the  conductor  and  warn  him 
before   he   train    started. 

Inductive  Interference  nlth  Telephone  lines  by  high-ten- 
sion power  lines  is  being  studied  by  a  joint  committee  author- 
ized by  the  Railroad  Commission  of  California.  This  com- 
mittee is  made  up  of  representatives  of  the  various  transmis- 
sion-Hne.  electric-railroad  and  telephone  companies  in  Cali- 
fornia, and  of  the  Railroad  Commission  itself.  It  has  under- 
taken a  series  of   tests  as  a  part   of   its   investigation. 

The    Proper    Method  of    Valuing    Private    Water-ivorka   for 

purchase  by  Xew  York  City  is  to  be  reported  on  by  a  com- 
mittee appointed  by  Mayor  Gaynor.  as  follows:  Lawrence 
Godkin.  Eugene  H.  Outerbridge  and  Nelson  P.  Lewis.  The 
latter  is  chief  engineer  of  the  Board  of  Estimate  and  Ap- 
portionment. The  companies  involved  supply  various  outlying 
sections  of  the  city.  What  is  wished  of  the  committee  Is  thus 
stated    by    Mayor    Gaynor; 

What  we  particularly  with  your  judgment  upon  is  the 
method  of  valuing  such  companies  for  the  purpose  of  taking 
them  over  bv  the  city.  The  basis  of  such  valuation  needs 
to  be  conslde'red  and  stated.  For  Instance.  It  Is  easy  to  say 
that  these  companies  are  supplying  water  in  sections  of  the 
city  which  are  rapidly  growing  in  population,  and  that,  there- 
fore, their  net  income  will  grow  with  the  growth  of  popula- 
tion. But.  on  the  other  hand,  we  have  to  consider  that  all 
public-service  corporations  are  subject  to  the  State  Legisla- 
ture, and  that  it  will  be  presumed  that  the  Legislature  would 
see  that  the  rates  were  so  regulated  that  not  more  than  a 
proper  return  for  the  capital  invested  would  be  allowed.  A 
variety  of  suggestions  like  this  will  occur  to  you  as  readily 
as  to   me.  J   ,     ,.    ,1 

I  have  considerable  anxiety  about  this  matter  and  I  shall 
be  glad  that  you  all  servo  on  this  commission,  even  at  some 
Inconvenience    to    yourselves. 

New  SililrM  In  Culebra  Cut.  Panama  Canal — On  the  after- 
noon of  Jan.  16,  the  Cucuracha  slide,  located  on  the  east  bank 
of  the  canal  again  renewed  Us  activity  and  by  the  morning 
of  the  17th,  the  moving  mass  of  material  had  completely  cov- 
ered all  tracks  In  the  canal,  except  one  next  the  west  bank, 
making  five  tracks  In  all  covered  and  destroyed  by  the  slide. 
A  train  of  cars,  standing  at  the  two  shovels  which  were  ex- 
cavating the  toe  of  the  slide,  was  caught  by  the  rapidly  mov- 
ing material  and  two  cars  were  derailed  and  burled.  A  new 
track  was  built  around  the  toe  of  the  slide  nnd  two  steam 
Rhuvels  commenced  digging  the  slide  away  before  noon  of  the 
17th. 

This  recent  movement  of  the  slide  carried  material  to  a 
greater  distance  across  the  canal  than  In  any  other  case,  ex- 
cept the  original  movi'ment  of  the  same  slide  In  1907.  It  Is 
estimated  that  In  all  about  400.000  cu.yd.  of  material  will  have 
to  be  removed  from  this  slide  before  the  end  of  tho  preient 
fldcal    year. 

On  the  night  of  .January  19-20.  the  rock  bluff,  some  300  ft. 
In  height,  on  the  east  hank  of  the  canal.  Immediately  south 
of  Gold  Hill,  broke  away  ut  a  distance  of  several  hundred 
feet  to  the  east  of  the  canal,  and  a  large  part  of  the  broken 
material  moved  Into  the  canal,  entirely  covering  all  tracks 
to  tho  cost  of  the  center  line.  The  total  amount  of  material 
In  the  broken  rock  portion  Is  estimated  at  about  500,000 
cu.yd.:  but  this  bluff,  which  was  quite  flat  on  top,  served  to 
prevent    tho    movement    Into    the    cut    of    a    cloy    top-covering 
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sevcMiil  lei't  111  thltkiiess,  which  lay  to  the  laatward  of  It, 
some  of  which  will  now  undoubtedly  move  Into  the  cut,  ao 
timt  It  Is  estlmiited  that  the  probable  effect  of  the  break  Juat 
ilescrlberl  will  be  to  add  not  less  than  1,000,000  cu.yd.  to  the 
amount  which  will  have  to  be  removed  fioni  the  cut  by 
r.ieana  of  steam  shovels. 

Immediately  south  of  the  recent  break  Is  the  "Purple  Hill" 
by  which  the  moving  clay  of  the  Cucuracha  slide  was  di- 
vided In  two,  and  which  has  served  very  effectually,  on  ac- 
count of  Its  superior  height,  to  hold  back  a  large  amount 
cf  top-covering,  which  would  otherwise  have  come  Into  the 
canal.  There  are  Indications  that  the  "Purple  HIU"  has  been 
weakened  on  Its  north  face  by  this  break,  and  should  this 
small  hill  break  away  and  come  Into  the  cut.  It  would  prob- 
ably lelease  an  amount  of  movliiR  material,  which  would  as- 
g-regate  between  500.000  and  1,000,000  cu.yd.  additional  to  that 
previously    described. 

A  new  slide  has  recently  developed  In  the  east  bank  of 
the  canal,  about  1000  ft.  north  of  the  suspension  bridge.  The 
amount  of  material  in  motion  Is  estimated  at  125,000  cu.yd., 
the  greater  part  of  which  consists  of  rock.  ["Canal  Uecord," 
Jan.   22]. 

According  to  newspaper  dispatches,  slides  involving  3,000,- 
000  cu.yd.  were  moving  into  the  cut  on  Feb.  7.  It  was  stated, 
however,  that  these  would  not  delay  the  opening  of  the  canal. 

A  I'anMenKer  Train  Ueriiilment  on  the  Houston  &  Texas 
Central  R.R..  near  College  Station,  Texas,  on  Feb.  1,  involved 
the  death  of  the  engineer  and  fireman  and  injury  to  four 
other  persons. 

.\t  a  tirade  l'rax.slne  on  the  West  Jersey  &  Sea  Shore  R.R., 
near  Absecom,  N.  J.,  on  Feb.  6,  an  automobile  truck  was 
struck  by  an  express  train  and  demolished  and  three  men 
on  the  truck   were  killed. 

While  I'laeluK  a  Large  Gate  Valve  for  a  42-in.  water  main 
at  Detroit,  Mich.,  on  Feb.  4,  one  of  the  supporting  timbers 
failed,  allowing  the  valve  to  fall  into  the  trench.  Three 
laborers  were  killed  and  six  badly  injured  in  the  accident, 
according   to   press   reports. 

A  SanduHt  ICxpluaion  in  the  box  factory  of  the  H.  H. 
Sheip  Mfg.  Co.,  of  Philadelphia,  Penn.,  on  Feb.  5,  injured  six 
of  the  employees,  one  fatally.  A  bolt  falling  among  the  cut- 
ters on  a  sawdust  grinding  machine  is  reported  to  have  caused 
a  shower  of  sparks  that  served  to  ignite  the  particles  of  saw- 
dust in  the  air.  Explosions  of  similar  nature  are  of  common 
occurrence  in  coal  mining  and  have  occurred  also  in  flour 
mills,  candy  factories  and  other  industries  producing  inflam- 
mable dust. 

A  Colllnlon  nn  the  Bostou  Elevated  Hallnay  on  Feb.  4,  re- 
sulted in  Injuries  to  four  passengers.  The  accident  occurred 
on  a  long  curve  on  Commonwealth  Ave.,  Allston,  and  was  an 
Indirect  result  of  a  tie-up  on  the  line,  caused  by  an  earlier 
derailment.  There  was  apparently  some  misunderstanding  of 
the  temporary  emergency  orders  so  that  two  trains,  one 
carrying  passengers  and  the  other  empty,  came  together.  The 
claim  was  made  that  because  of  the  curve,  the  two  motor- 
men  were  not  aware  that  they  were  on  the  same  track  until 
too  late   to  avoid   a    collision. 

A  Loan  Collection  of  prints  and  books  on  early  railroading 
Is  on  exhibition  at  the  New  York  Public  Library,  through  the 
courtesy  of  the  owner.  William  Barclay  Parsons.  The  period 
covered  is  from  the  development  of  Trevithick's  locomotive 
In  1804  to  the  commencement  of  the  line  between  Manchester 
and  Liverpool   in   1S30. 


PERvSONALS 


Mr.  G.  A.  Mitchell,  hitherto  Master  of  Bridges  and  Build- 
ings of  the  Grand  Trunk  Ry.,  at  Toronto,  Ont.,  has  been  pro- 
moted   to    be    Superintendent    of    Bridges    and    Buildings. 

Mr.  J.  T.  Gilllck.  formerly  Superintendent  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  at  Aberdeen,  S.  D.,  has  been  pro- 
moted to  be  Asistant  to  the  General  Manager,  at  Chicago,  111. 

Mr.  W.  E.  Higgins,  Assistant  to  the  General  Manager  of 
the  Lackawanna  &  Wyoming  Valley  R.R.,  has  been  made  Act- 
ing Vice-President  and  General  Manager,  succeeding  Mr.  C.  F. 
Conn,    resigned. 

Mr.  R.  G.  England  has  become  associated  with  Mr.  William 
G.  Fargo.  M.  Am.  Soc.  C.  E.,  Civil  and  Hydraulic  Engineer, 
Jackson,  Mich.,  as  a  member  of  the  firm  to  be  known  as  the 
Fargo   Engineering    Co.,    of    Jackson. 

Mr.  W.  E.  Costello,  Superintendent  of  the  Central  Vermont 
Ry.,  at  New   London,   Conn.,   has  resigned  to  become  Superin- 


tendent of  the  Hounton  &  Texas  Central  R.R,.  at  Ennls,  Tex. 
He  Is  succeeded  at  New   London,   by  Mr.  J.   McCraw. 

Mr.  Edward  C,  Heald,  M.  Am.  Soc,  C.  E.,  formerly  Chief 
Structural  Engineer,  Oflice  of  the  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C.  has  opened  an  office 
at    1516    H   St..    N.    W.,    Washington,    as   a    consulting    engineer. 

Mr.  P.  C.  Hart,  former  General  Superintendent  of  the  Chi- 
cago, Milwaukee  &  Pugct  Sound  Ry.,  at  Seattle.  Wash..  Is  now 
General  Manager  of  the  Chicago,  Milwaukee  &  St,  Paul  Ry 
lines   east  of  the  Missouri    River,   with   offices  at  Chicago,   111. 

Mr.  A,  G.  Holt,  M.  Am.  Soc.  C.  E..  formerly  Division  En- 
gineer of  the  Chicago,  Milwaukee  &  Pugel  Sound  Ry„  at 
Spokane,  Wash.,  has  been  promoted  to  be  Assistant  Chief 
Engineer  of  the  Chicago.  Milwaukee  &  St.  Paul  Ry..  with 
headquarters  at  Chicago,   III. 

Messrs.  W.  W.  Huff,  formerly  Assistant  Bridge  Engineer 
of  the  Kansas  (.Mty  Terminal  Ry.,  and  K.  1$.  Murray,  formerly 
Chief  Engineer  of  the  Kaw  Valley  Drainage  Board,  announce 
the  formation  of  the  firm  of  Huff  &  Murray,  Missouri  Savings 
Bank    Bldg.,    Kansas    City,    Mo. 

Mr.  John  J.  Lyons  has  been  appointed  Chief  of  the  superin- 
tendent department  of  the  Ceresit  Waterproofing  Co.,  Chicago, 
111.  This  is  a  newly  established  branch  of  the  company,  which 
will  undertake  to  superintend  waterproofing  work  done  by 
contractors   for   architects   or   engineers. 

Mr.  Robert  I.  Randolph,  Assoc.  M.  Am,  Soc,  C.  E.,  whose 
resignation  as  Secretary  of  the  Rivers  and  Lakes  Commis- 
sion of  Illinois  was  announced  in  our  issue  of  last  week,  has 
withdrawn  his  lesignation,  pending  the  reorganization  of  the 
commission    under   the   new    state  administration. 

Mr.  Nathan  B.  Payne,  Jun.  Am.  Soc.  M.  E..  formerly  Man- 
ager of  the  governor  department  of  Manning,  Maxwell  & 
Moore,  New  York  City,  has  been  appointed  Manager  of  Sales 
of  the  Davis-Bournonviile  Co.,  manufacturers  of  oxy-acety- 
lene   welding  and   cutting  apparatus.   New   York   City, 

Mr.  Clifford  B.  Moore,  Assistant  Engineer,  Topographical 
Bureau  of  the  Borough  of  Queens,  New  York  City,  has  been 
promoted  to  Chief  Engineer  at  a  salary  of  $6000  per  annum. 
Mr.  Moore  entered  the  city  service  in  1900  as  a  transltman 
with  engineering-  staff  of  the  Department  of  Finance. 

Mr.  Devoe  P.  Hodson,  Municipal  Court  Judge  at  Buffalo, 
N.  Y.,  has  been  appointed  a  member  of  the  Public  Service 
Commission  of  New  York,  Second  District,  at  a  salary  of  $15.- 
000  per  annum.  Mr.  Hodson's  salary  as  Judge  has  been  $3000 
per   annum.      He   succeeds    Mr.   John    B.    Olmstead.    of   Buffalo. 

Mr.  Shirley  Baker,  M.  Am.  Soc.  C.  E..  for  a  number  of 
years  Manager  of  the  pipe  department  of  the  Redwood  Man- 
ufacturers Co..  San  Francisco,  Calif.,  has  been  appointed  Con- 
struction Engineer  of  the  Panama-Pacific  International  Ex- 
position, the  plans  for  which  are  described  on  another  page  of 
this    Issue. 

Mr.  Samuel  P.  Senior,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer 
and  Superintendent  of  the  Bridgeport  (Conn.)  Hydraulic  Co., 
has  been  promoted  to  be  Vice-President  and  Chief  Engineer. 
Mr.  Senior  graduated  from  Lehigh  University  in  civil  engi- 
neering in  1897.  He  was  famous  as  a  foot-ball  player  during 
his    college    days. 

Prof.  Thomas  M.  Roberts.  Assoc.  Am  Inst.  E.  E..  has  re- 
signed his  oflice  as  head  of  the  electrical  engineering;  depart- 
ment at  Delaware  College  to  become  Chief  Electrical  Engi- 
neer of  the  Edison  Storage  Battery  Co..  (Grange,  N.  J.  Prof. 
Roberts  was  formerly  Engineer  at  the  Boston,  Mass.,  ofBce 
of    the    General    Electric    Co. 

Mr.  G.  C.  Jones,  formerly  General  Manager  of  the  Central 
Vermont  Ry.,  has  been  made  Vice-President  in  charge  of  con- 
struction, operation  and  maintenance,  with  headquarters  at 
Montreal.  Que.  Mr.  Jones  was  at  dilTerent  times  General  Su- 
perintendent of  the  Central  Vermont  Ry.  and  Division  Su- 
perintendent  of  the  Grand   Trunk   P.y 

Mr.  Willis  Ranney,  formerly  of  Bartlett  &  Ranney,  San 
Antonio,  Tex.,  sailed  from  New  Y'ork  City.  Feb.  8,  for  Bar- 
celona, .Spain,  where  he  will  become  a  mt  mber  of  the  engi- 
neering staff  of  the  Ebro  Irrigation  &  Power  Co..  under  Mr. 
F.  W.  Abbott,  M.  Am.  Soc.  C.  E..  Construction  Manager  fir  the 
F.    S.    Pearson    Engineering   Corporation 

Mr.  Walter  E.  Holland.  Assoc.  Am.  Inst.  E.  E..  Chief  Elec- 
trical Engineer  of  the  Edison  Storage  Battery  Co..  Orange, 
N.  J.,  has  resigned  to  become  Research  Engineer  with  the 
Anderson  Electric  Car  Co..  Detroit,  Mich.  Mr.  Holland  has 
been  associated  with  the  Edison  companies  for  the  past  ten 
years.  He  is  succeeded  by  Mr.  Thomas  M.  Roberts,  as  noted 
elsewhei-e. 

Mr.  Leonard  Goodwin,  recently  associated  with  the  Boston 
office   of  Lockwood,  Green  &  Co.,   Mechanical   Engineers,   Bos- 
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ton.  Mass..  has  been  appointed  Managrer  of  the  Chicago  office 
of  the  firm,  in  the  First  National  Bank  Bldg.,  Chicago  lU. 
Mr  Harold  V.  Coes.  formerly  Manager  at  Chicago,  has  been 
transferred  to  the  Boston  office  to  assume  charge  of  special 
work. 

Mr  Arthur  M.  Shaw.  M.  Am.  Soc.  C.  E..  has  resigned  as 
Engineer  and  Resident  Manager  of  the  Phillips  Land  Co..  New 
Orleans.  La.,  to  accept  a  .similar  position  with  the  New  Or- 
leans Lake  Shore  Land  Co.  Prof.  W.  B.  Gregory  M.  Am.  Soc. 
C  E  of  Tulane  University,  is  Consulting  Mechanical  En- 
gineer for  the  company,  whose  offices  are  at  1003  Hibern.a 
Bank   Bldg..  New  Orleans.   La. 

Mr  Conrad  D.  Trubenbach.  recently  with  the  Public  Ser- 
vice Commission  of  New  York.  First  District,  and  formerly 
connected  with  the  Pennsylvania  R.R.  East  River  tunnel 
work,  has  become  associated  with  Mr.  Daniel  R.  Bacon.  Assoc. 
Am  Inst.  E.  E..  Consulting  Engineer.  30  Church  St.,  New 
York  City  Mr  Trubenbach  was  also  connected  at  different 
periods  with  the  New  York  Central  &  Hdson  River  R.R.,  on 
Its  marine  development  work  in  New  York  Harbor  and  with 
the   Rapid   Transit   Commission   of   New    York   City. 

Mr.  M.  A.  Long.  M.  Am.  Soc.  C.  E.,  Architect  of  the  Balti- 
more &  Ohio  R.R.,  Baltimore,  Md..  has  been  appointed  Assist- 
ant to  the  Chief  Engineer  of  the  entire  Baltimore  &  Ohio  R.R. 
System.  Mr.  Long  is  in  his  38th  year.  He  received  a  public 
school  education  at  Dayton.  Ohio,  and  studied  architecture 
through  correspondence  courses.  He  obtained  a  position  in 
the  architectural  and  engineering  department  of  the  Balti- 
more &  Ohio  R.R.  in  1899,  and  was  rapidly  promoted  to  the 
position  of  Architect  of  the  company  within  five  years.  Mr. 
Long  is  also  a  member  of  the  American  Institute  of  Archi- 
tects and  is  Vice-chairman  of  the  building  committee  of  the 
American    Railway  Engineering  Association. 

Mr.  F.  A.  Gaby.  Assoc.  Am.  Inst.  E.  E.,  who  has  been  Act- 
ing Chief  Engineer  of  the  Hydro-Electric  Power  Commission 
of  Ontario  since  the  resignation  of  Mr.  P.  W.  Sothraan,  M. 
Am.  Inst.  E.  E.,  last  July,  has  been  permanently  appointed 
Chief  Englner.  Mr.  Gaby  graduated  from  the  University  of 
Toronto  in  1903,  and  after  several  years  with  the  General 
Electric  Co.  of  Canada,  as  Erecting  and  Supervising  Engi- 
neer, he  went  to  Winnipeg.  Man.,  where  he  was  Assistant 
Engineer  on  the  work  of  preparing  the  designs  and  specifi- 
cations for  the  municipal  hydro-electric  plant,  described  in 
our  columns  in  the  issue  of  July  4,  1912.  Mr.  Gaby  has  been 
with  the  Ontario  Hydro-Electric  Power  Commission  since 
190",  and  was  appointed  Assistant  Chief  Engineer  in  190S. 

Mr.  W.  H.  Penfield.  M.  Am.  Soc.  C.  E.,  formerly  Assistant 
Chief  Engineer  of  the  Chicago.  Milwaukee  &  St.  Paul  Ry.. 
has  been  appointed  Assistant  to  Vice-President  David  L. 
Bush,  with  headquarters  at  Chicago,  Til.  Mr.  Penfield  began 
hiB  engineering  experience  with  the  Buffalo,  Rochester  & 
Pittsburgh  Ry..  and  was  soon  promoted  to  be  Resident  En- 
gineer. He  left  this  railway  In  1S99  to  become  Resident  En- 
gineer and  later  Locating  Engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  For  three  years.  1902-1905,  he  was 
rnKaged  In  location  surveys  for  the  Western  Pacific  Ry.  In 
California,  leaving  this  work  in  December,  1905,  to  join  the 
engineering  staff  of  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  He  was  for  several  years  Construction  Engineer  at  Butte, 
Mont.:  he  was  promoted  to  be  Assistant  Chief  Engineer  in 
1S11. 


OBITUARY 


Lloyd  B.  Fuller,  a  former  Assistant  'City  Engineer  of  Chi- 
cago, III.,  died  nt  his  homo  In  that  city,  Jan,  29,  aged  72  years. 

A.  J.  Hanson,  a  pioneer  Western  railway  contractor,  died 
at  hia  homo  In  I.<onKmont,  Colo.,  Feb.  2,  from  paralysis.  He 
was  70  years  old.  Mr.  Hanson  went  to  Denver  In  1869  and 
for  many  yam  was  engaged  on  contracts  for  building  early 
Colorndu    railways. 

James  V.  Welch,  a  well  known  Western  railway  con- 
Irarlor,  who  graded  many  miles  of  track  In  Oregon.  Wash- 
InKlon  and  British  r-idumhla,  died  Feb.  2.  nt  Port  Arthur.  Ont., 
where  he  was  at  work  on  a  contract  to  build  a  section  of  tho 
raniidlan   Norlh<Tn   Ity.      H<-   was  62  years  old. 

Fred  L  Walerous.  President  of  the  Waterous  Engine 
Works  <"o..  bulldiTS  of  slenm  and  gasullnt'  (In-  engines,  St. 
Paul.  Minn.,  died  at  his  home  In  South  HI.  Paul,  Fob.  4.  Ho 
Is  said  to  have  been  a  pioneer  In  the  development  of  self- 
propelled  Kasollne  flre-flKhtlng  apparatus.  Ue  wus  68  years 
old   and   a   native   of  HI.    I.rfiuls,   Mo. 


AMERICAN    INSTITUTE   OP   MINING    ENGINEERS. 

Feb.     17-20.       Annual     meeting    in     New     York     City.       Secy., 
Joseph   Struthers,    25    W.    Silth    St..    New   York,   N.    Y. 
NEW    ENGLAND    ASSOCIATION    OF    GAS    ENGINEERS. 

Feb.   19-20.      Annual   meeting  at  Boston,   Mass.      Secy.,   N.   W. 
Giftord,    Boston.    Mass. 
IOWA  ENGINEERING  SOCIETY. 

Feb.    19-21.      Annual    meeting    at    Sioux    City.    Iowa.      Secy., 
S.    M.    Woodward.    Iowa    City,    Iowa. 
ID.\HO   SOCIETY   OF   ENGINEERS. 

Feb.   21-22.      Annual  meeting  at    Weiser,   Idaho.      Secy.,   I.   P. 
Shaffner,    Boise,    Idaho. 
ASSOCIATION    FOR    STANDARDIZING  PAVING   SPECIFICA- 
TIONS. 
Feb.    24.        Annua!     meeting     at     Pittsburgh.     Penn.        Secy.. 
J.    B.    Hittell.    5917    Winthrop    Ave.,    Chicago,    111. 
INDIANA   SANITARY    AND  WATER    SUPPLY    ASSOCIATION. 
Feb.    25-26.       Annual    meeting    at    Indianapolis.    Ind.      Secy., 
W.    F.    King.    Indianapolis.    Ind. 
AMERICAN   INSTITUTE   OF   ELECTRICAL   ENGINEERS. 
Feb.     26-28.       Midwinter     Convention     in     New     York     City. 
Secy..    P.   L.   Hutchinson,    33    W.    39    St.   New   York,    N.    Y. 
CENTRAL    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.    27-28.      Annual    meeting    at    Indianapolis.    Ind.      Secy., 
A.  L.  Neereamer,  Indianapolis.  Ind. 
NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Mar.    3-5.      Annual    meeting    at    Chicago,    111.      Secy.,    W.    P. 
Blair,   824   Engineers  Bldg.,   Cleveland.  Ohio. 
ILLINOIS   WATER    SUPPLY    ASSOCIATION. 

Mar.    11-12.      Annual    meeting    at    Urbana,    111.      Secy.,    Ed- 
ward   Bartow,    Urbana,    111. 
BOSTON    SOCIETY    OP   CIVIL   ENGINEERS. 

Mar.    m.       Annual    meeting    at    Boston,    Mass.      Secy..    S.    E. 
Tinkham.   715  Tremont  Temple,   Boston.  Mass. 
UTAH    SOCIETY    OF    ENGINEERS. 

Apr.    IS.      Annual    meeting   at    Salt    Lake    City.    Utah.      Secy.. 
R.  B.  Ketchum.  702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

Iniliana    Sanitary   and    AVntcr    Supply    AHsaelntion — Several 

topics  of  broad  engineering  and  public  interest  are  to  be  dis- 
cussed at  the  sixth  annual  meeting  at  Indianapolis,  Ind.,  on 
Feb.  25-26.  among  them  the  following:  "The  Functions  of  a 
Technical  Staff  in  Public  Utility  Regulation."  "Industrial  Con- 
tamination of  the  Public  Water  Supply."  "Fire  Waste  and 
Fire    Protection,"    and    "Sewage    Disposal." 

The  officers  elected  for  1913  are:  President,  P.  C.  Jordan: 
Vice-Presidents.  D.  R.  Gwlnn,  H.  E.  Barnard,  C.  S.  Woods. 
J.  W.  Elms  and  J.  W.  Peck:  and  Secretary-Treasurer,  W.  F. 
King. 

Amerieiin  lUNtKllte  of  Mining  i'.iiKliieeri. — .\t  the  annual 
meeting,  to  be  held  at  29  West  3!lth  St.,  New  York  City.  Feb. 
17-27.  1913,  the  principal  item  of  the  program  will  be  a  dis- 
russion  of  iron  and  steel,  with  main  attention  to  metallurgy. 
An  attempt  will  be  made  to  bring  out  all  available  informa- 
tion on  production  of  sound  ingots.  The  Iron  and  steel  divi- 
sion begins  its  session  at  10  a.m.,  Wednesday,  Feb.  19,  and 
will  continue  at  2  p.m.,  and  pos.'ilbly  at  10  a.m.  Thursday. 
The  program  includes  the  following  papers,  which  will  be 
available   at  the  meeting  in  printed   form: 

J.  R.  FInlay,  "Valuation  of  Iron  Mines."  Albert  Sauveur, 
"Notes  on  Cast  Iron."  R.  W.  Hunt,  "Comparison  Notes  on 
Steel  Rail  Rolling."  H.  M.  Howe,  "Why  Does  Lag  Increase 
with  Temperature  from  which  Cooling  Starts?"  B.  G.  Klugh, 
"MIerostructure  of  Sintered  Material."  P.  L.  Grammer,  "Blast 
Furnace  Slag  Analyses  for  Twenty-four  Hours."  H.  P.  Miller. 
Jr.,  "Methods  of  Preparing  Basic  Openhearth  Steel  for  Cast- 
ings." B.  Talbot,  "The  Production  of  Solid  Steel  Ingots." 
P.  11.  Dudley,  "Piping  and  Segregation  of  Ingots  of  Steel  and 
Ductility  Tests  for  Openhearth  Sticl  Rails."  E.  A.  Beck, 
"The  Use  of  Anti-Piping  Thermit  in  Casting  Ingots." 

A  gwneral  discussion  of  the  subject  of  sound  steel  Ingots, 
on  behalf  of  both  producers  and  consumers  of  steel,  will  be 
had,  presented   under   the   following  topics: 

1.  Is  the  presinl  method  of  getting  rid  of  the  pipe  by 
cropping,  a  safe    and   reliable   device   for   making  sound   stei-I? 

2.  Is  it  diHlrable  to  Increase  the  amount  of  ni.'tal  arbi- 
trarily cropped  off  the  top  of  an  Ingot,  and.  If  so,  what  would 
be  a  fair  excess   price  to  pay   for  cropping  off  20';;. 

3.  Is  It  commercially  praetUalile  to  make  Ingots  without 
pipes  or  blow-holes,  and  what  aildltlonal  txpeiise  of  manu- 
facture would  be  Justified  to  accomplish  this  result? 

4.  What  process  for  making  pipeless  Ingots  seems  tho 
most  promising  of  commercial  success,  and   why? 

The  program  of  papers  for  the  first  lechnlial  session, 
2  p.m.  Tuesday,  Feb.  18,  has  not  been  madi'  public.  In  the 
sessions  on  iron  and  steel,  tho  subject  of  sound  ingots  will 
be  the  first  to  be  tnki'n  up. 
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British  Works  on  Sewerage  and 
Water-Supply 

Reviewed    by   JOHN   H.   GREGORY* 

THE  MAIN  DRAINAGE  OF  TOWNS— By  F.  Noel  Taylor,  C.  E.. 
Member  of  the  Institute  of  Municipal  Engineers;  Author 
of  "Civil  Engineeringr  Practice.'  Philadelphia,  Penn.: 
J.  B.  Lippincott  Co.  London:  Charles  Griffin  &  Co.,  Ltd. 
Cloth;  6x9  in.;  pp.  xi  +  313;  350  text  figures;  34  tables. 
$4.50.    net. 

"WATER  SUPPLY"  AXD  "DRAINAGE"  SYSTEMATIZED 
AND  SIMPLIFIED— By  C.  E.  Housden.  Late  Superintend- 
ing Engineer,  Public  WorlvS  Department.  India,  and  San- 
itary Engineer  to  the  Governments  of  Burma  and  East- 
ern Bengal  and  Asam.  London  and  New  York:  Long- 
mans, Green  &  Co.  Cloth;  5x7  in.;  pp.  28;  two  folding- 
plates.      60c.,  net. 

The  author  treats  mainly  of  the  design  and  construction 
of  sewers  and  sewage-disposal  works.  As  the  book  has  been 
written  from  the  standpoint  of  an  English  engineer,  English 
units   and    terms   are   used    throughout. 

In  the  first  chapter  the  author  considers  Maps,  Plans,  Sec- 
tions and  Preliminary  Arrangements  and  in  the  second  and 
third  chapters  the  Principles  of  Hydraulics  and  Hydrostatics 
and    Practical   Calculations. 

Following  these  are  chapters  on  Practical  Construction, 
Forms  of  Sewers  and  Ventilation  of  Sewers.  One  chapter  is 
devoted  to  Storm  Overflows,  Sea  Outfall  Manholes,  Tank  Sew- 
ers, Manholes,  Lampholes,  Flushing  Tanks  and  Gullies,  an- 
other to  Pumping  Sewage  and  still  another  to  House  Drain- 
age. 

In  Chapters  X  and  XI  the  author  considers  the  Theoretical 
Side  of  Sewage  Disposal  and  Sewage  Disposal  Works.  The 
last  chapter  is  devoted  to  Special  Construction.  The  four  ap- 
pendices contain  brief  descriptions  of  the  Dublin  and  Glasgow- 
Main  Drainage  'tt'orks,  of  Sewage  Measuring  Appliances  and 
Pneumatic  Ejectors. 

From  a  mere  casual  inspection  one  would  expect  the  book 
to  contain  a  large  amount  of  valuable  information,  but  this 
expectation  is  not  borne  out  after  a  careful  examination  and 
reading  of  the  subject  matter.  Many  subjects  of  little  im- 
portance are  treated  at  great  length  and  in  great  detail  while 
but  little   space   is  devoted   to   much    more   important   subjects. 

That  the  author  has  spent  a  large  amount  of  time  in  the 
preparation  of  the  book  is  evident,  but  it  is  greatly  to  be 
regretted  that  much  of  the  subject  matter  is  not  well  pre- 
sented.     The  book   contains  many  statements   with    which   ex- 

'Consulting  Engineer  and  Sanitary  Expert,  170  Broadway, 
New  York   City. 


perienced  enginiirs  will  not  agree,  olhiis  which  are  open 
to    question    and    still    others    which    are    Incorrect. 

The  author's  treatment  of  the  subject  of  hydraulics  and 
hydrostatics  is  laborious  and  far  from  satisfactory.  Some 
of  it  Is  extremely  difllcult  to  follow,  as  formulas  are  used 
without  stating  what  the  different  symbols  stand  for.  Again, 
some  of  the  formulas  are  Incorrect.  In  the  formula  for  weirs 
the  author  states  that  the  discharge  Is  In  cubic  feet  per  min- 
ute, whereas  the  formula  gives  the  discharge  In  cubic  feet 
per  second.  He  then  proceeds  to  simplify  the  formula  by 
algebraic  reduction  and  in  so  doing  makes  another  error, 
leaving  the  reader  with  an  absolutely  incorrect  formula. 

Further  on  the  author  presents  a  formula  for  determining 
the  mean  thickness  of  a  wall  to  resist  water  pressure  and 
works  out  a  numerical  example.  The  head  of  water  taken  Is 
10  ft.  and  the  author  reaches  the  startling  result  that  a  con- 
crete wall  having  a  thickness  of  only  18  In.  is  required. 
The  error  occurs  in  the  numerical  work,  which  Is  given  in 
detail  on  the  page.  It  seems  almost  inconceivable  that  such 
an  evident  error  should   have  been   passed  over  by  the  author. 

The  author  is  very  positive  in  his  views.  In  treating  of  the 
pressure  on  a  vertical  plane,  which  is  subject  to  water  pres- 
sure at  different  levels  on  opposite  sides  of  the  plane,  the 
formula  presented  is  incorrect.  The  correct  formula  is  easily 
derived  and  can  be  found  in  any  standard  textbook  on  hy.lro- 
statics.  The  author  then  undertakes  to  use  this  formula  for 
computing  the  resultant  pressure  on  a  submerged  hinged  gate 
set  in  the  bottom  of  a  vertical  wall  with  water  at  different 
levels  on  the  opposite  sides  of  the  wall.  Not  only  is  the 
author's  numerical  work  wrong,  but  his  theory  also  is  wrong 
as  ho  has  computed  (errors  excepted)  the  resultant  pressure 
on  the  wall  and  not  on  the  gate.  Perhaps  enough  has  been 
said  to  let  the  reader  judge  for  himself  as  to  the  value  of  the 
chapter  on    hydraulics  and   hydrostatics. 

On  the  separate  system  he  says:  "That  such  a  system  does 
not  work  well  is  clearly  evinced  by  the  small  amount  of  at- 
tention it  has  had.  The  author  can  find  absolutely  no  recom- 
mendations   for   it "     In   the   very   next   sentence   he 

somewhat  qualifies  his  views  on  the  separate  system,  admit- 
ting that  it  has  some  advantages,  but  a  little  later  he  makes 
the  statement:  "It  is  also  generally  recognized  that  the  sew- 
age from  a  separate  system  is  more  difficult  to  treat  than 
that  from  a  combined  system."     Many  engineei-s  hold  different 

The  chapters  on  the  theoretical  side  of  sewage  disposal 
and  on  sewage-disposal  works  are  also  unsatisfactorj-.  In 
the  73  pages  devoted  to  these  subjects  the  reader  will  search 
in  vain  to  find  any  reference  to  some  of  the  methods  of  sew- 
age treatment  which  have  come  to  the  front  in  the  last  few 
years.  But  little  is  said  of  the  Dortmund  tank  and  no  men- 
lion  wiiatsoever  is  made  of  the  Hampton  tank  or  of  the  Im- 
hoff  tank.  Few  data  are  presented  which  are  of  practical 
use. 

In  conclusion  it  may  be  said  tliat  the  book  should  be  read 
with  great  caution,  especially  by  a  young  and  inexperienced 
engineer.  That  there  is  something  of  value  in  the  book  can- 
not be  denied,  but  it  is  equally  true  that  there  is  much  in 
the    book    which    is    of    little    or   no    value. 


Mr.  Housden,  in  his  "  'Water  Supply'  and  'Drainage'  Sys- 
tematized and  Simplified,"  has  supplemented  his  "The  Precise 
Calculation  of  Pipe  Drain  and  Sewer  Dimensions."  noticed  in 
these  columns  for  Apr.  IS,  1912.  p.  765.  In  the  present  book 
the  author  presents  a  verj'  ingenious  diagram  from  which, 
knowing  the  discharge,  length  and  available  head,  and  after 
having  made  a  very  simple  numerical  calculation,  the  proper 
size  of  pipe  to  give  the  required  discharge  can  be  determined. 
The  digram  gives  directly  the  diameters  of  clean  pipes  by 
Unwin's  formula,  and  by  means  of  a  correcting  scale,  the  use 
of  which  is  explained,  there  are  also  given  the  diameters  of 
incrusted  pipes  and  of  pipes  corresponding  to  various  values 
of   "n"   in   Kutter's   formula. 

The  author  also  explains  how  the  sizes  of  two  types  of 
open  drains  can  be  determined  by  numerical  computations. 
The  process  by  which  he  arrives  at  the  desired  result  is.  how- 
ever, not  easily  followed.  The  author  further  explains  how 
the  diagram  and  computations  can  be  applied  to  small  water- 
supply   and   drainage   projects. 
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A  New  Type  of  Steam  Engine 

Reviewed   by   L.    S.    MARKS.* 
THE  UNA-FLOW  STEAM  ENGINE— By  Prof.  J.  Stumpf.  Tech- 

D  Van  Nostrand  Co.    London:  Constable  &  Co.,  Ltd.    Cloth. 

8x11  in.:  pp.  2?:  250  illustrations.  ?3.50,  net. 
Fifteen  years  ago  the  reciprocating  steam  engine  seemed 
to  be  crystallizing  into  its  final  shape.  So  long  a  time  had 
elapsed  since  any  fundamentally  new  features  had  been 
Introduced  that  it  seemed  probable  that  the  improvements 
In  the  steam-engine  would  be  quantitative  rather  than 
qualitative,  until  some  revolutionary  discovery  should  be 
made.  In  particular  it  seemed  that  the  only  practical  way 
of  combating  the  ancient  evil  of  cylinder  condensation  was 
by  the  use  of  jacketing,  compounding,  and  superheating. 
Since  that  time,  it  has  been  found  that  both  jacketing  and 
compounding  were  being  carried  too  far,  and  we  have  settled 
down  to  a  period  of  moderate  jacketing,  two-cylinder  com- 
pounding,   and    of   considerable    superheating. 

The  newly  developed  una-flow  engine  appears  to  be  able 
to  obtain  the  economy  of  a  first-class  modern  engine  without 
the  use  of  compounding  or  superheating,  and  with  very  mod- 
erate Jacketing.  It  is  a  prophylactic  rather  than  a  remedial 
method  of  meeting  the  cylinder  condensation  evil.  In  addi- 
tion. It  appears  to  offer  other  advantages.  That  it  has  com- 
mended Itself  to  many  European  engineers  is  indicated  by 
the  fact  that  at  the  end  of  July,  1911,  there  were  engines  of 
this  type  with  a  total  output  for  a  half-million  horse-power 
working  or  In  actual  constiuctlon.  Furthermore,  the  engines 
In  operation  Included  stationary,  locomoiive,  marine,  portable, 
rolllng-miU,  winding  and  other  kinds  of  engines.  A  book 
dealing  with  these  new  developments  cannot  fail  to  be  of 
Interest  to  all  engineers  who  have  to  consider  the  problems 
of   the   generation    of   power. 

This  new  type  of  engine  has  been  devised  and  constructed 
by  Professor  Stumpf  and  his  book  is  necessarily  an  ex  parte 
statement  of  the  case.  It  is  the  kind  of  material  that  is  more 
generally  published  In  the  proceedings  of  an  engineering 
society,  or  in  an  engineering  paper  than  In  book  form.  The 
bulk  of  the  material  and  Its  Importance  justify  the  method 
of  publication.  The  nature  of  the  material  makes  It  difficult 
for  the  reviewer  to  take  any  attitude  towards  It  other  than 
that  provoked  by  a  paper  presented   to  a  society. 

For  the  benefit  of  those  who  are  not  as  yet  familiar  with 
this  engine  It  may  be  explained  that  it  differs  from  the  usual 
type  In  having  a  ring  of  exhaust  ports  around  the  middle  of 
the  length  of  the  cylinder,  in  the  manner  which  has  become 
familiar  since  the  introduction  of  the  two-cycle  gas  or  oil 
engine.  Since  the  exhaust  ports  are  covered  after  about  one- 
tenth  of  the  return  stroke,  compression  takes  place  for  nlne- 
tenths  of  the  stroke.  This  necessitates  large  clearance  in  non- 
condensing  engines,  except  where  the  initial  pressure  Is  very 
high;  In  condensing  engines,  on  the  other  hand,  the  clearance 
may  be  quite  small-.  By  the  use  of  the  central  exhaust,  the 
cooling  action  of  the  exhaust  steam  as  It  goes  out  of  the 
cylinder  In  the  usual  counter-flow  engine  Is  avoided,  and  the 
variation  In  temperature  of  the  parts  exposed  to  steam  Is 
dlmlnlnhed.  To  assist  further  In  keeping  each  part  of  the 
cylinder  at  a  constant  temperature,  the  cylinder  heads  and 
that  portion  of  the  barrel  exposed  up  to  cut-off  are  jacketed. 

Starting  with  this  central  Idea,  an  engini-  has  been  devel- 
oped and  designed  which  shows  many  unexpected  advantages 
and  great  adaptability  to  all  kinds  of  service.  These  matters 
are  fully  expounded  In  the  book,  and  In  addition  there  Is 
given  a  large  number  of  excellent  drawings  of  actual  con- 
structions on  this  principle,  together  with  the  tests  of  some 
of    them. 

As  the  author  remarks  in  his  preface,  "Expounding  ideas 
la  one  thing — converting  one's  fellow  men  to  a  sufficient  de- 
Vree  to  Influence  them  to  earry  out  the  ideas  In  practice, 
U  an  entirely  dlffrrent  and  very  much  rr.ore  difficult  thing." 
The  author  him  been  fortunate  onougn  to  convince  many 
European  engineers  In  a  comparatively  short  time — one  can- 
not but  think  that  his  dlffi<'UltleH  would  have  been  much 
Kreater  hud  ho  tried  to  persuade  the  engineer  of  an  American 
rntlrnad  to  buy  and  test  out  a  locomotive  built  from  his  plana. 

The  title*  of  the  chapters  of  the  book  Indicate  the  diversity 
In  the  u*n  of  the  engine.  After  an  cxplutistlon  of  the  general 
i.hermal  and  construi  tlonul  features,  the  advantage  of  the 
•inKloe  In  the  rcduetlon  of  back  pressure  Is  brought  out:  the 
■lealrable  degree  of  jacketing  Is  discussed:  the  decrease  In 
leakage  and  clearance  loises  In  shown:  the  methods  of  taking 
Mteam  for  accessory  iteam-uitng  apparatus  are  Illustrated; 
and  the  Influence  of  clearance  volume  on  steam  consumption 

•Professor  of  Mechanical  EniclnoerInK,  Harvard  Unlvarslty, 
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is  worked  out  at  considerable  length.  In  addition,  eight 
separate  chapters  deal  with  as  many  different  services  for 
which  the  engine  has  been  used  and  sliow  how  it  has  been 
designed,  constructed  and  applied  to  each  kind  of  service 

This  book  suggests  one  other  book  of  its  general  class, 
namely,  that  in  which  Diesel  discussed  liis  engine.  The  two 
books  differ,  however,  in  this  important  respect:  that  whereas 
Diesel's  dealt  almost  exclusively  with  the  theorj'  of  his  ma- 
chine and  with  developments  and  applications  wliich  he  pro- 
posed to  make,  Stumpf's  touches  but  very  lightly  on  theory 
but  gives  the   results  of  practical  experience  with  the  machine. 


A  Study  of  Railway  Rates 

RAILROADS:  RATES  AND  REGULATION — By  \Vm.  Z.  Ripley, 
Ph.D..  Nathaniel  Ropes,  Professor  of  Economics  in  Har- 
vard University.  New  Yorl<,  London.  Bombay  and  Cal- 
cutta: Longmans.  Green  &  Co.  Cloth:  6x8 v'i  in.;  pp. 
xviii  +  659:    41    maps    and   diagrams.      ?3.    net. 

As  may  be  seen  from  the  statement  as  to  the  size  of  the 
book  and  its  number  of  pages  in  the  heading  above,  this  Is 
a  bulky  volume.  A  good  idea  of  its  scope  may  be  given  by 
quoting  the  titles  of  some  of  its  important  chapters  as  fol- 
lows: (I)  The  History  of  Transportation  in  the  United  States; 
(II)  The  Theory  of  Railroad  Rates:  (IV)  Rate  Making  In 
Practice:  (VI  and  VII)  Discrimination;  (VIII)  Routing:  (IX) 
Freight  Classification;  (XI)  The  Southern  Basing  Point  Sys- 
tem. Transcontinental  Rates.  Differentials,  etc.:  (XIII  to 
XVIII)  The  Interstate  Commerce  Law  of  1887,  the  History  of 
Its  Amendment  and  Execution  with  the  various  changes  of 
the  last  half-dozen  years;  (XX)  Conflict  of  Federal  and  State 
Authority. 

The  book  represents  an  enormous  amount  of  labor  on  the 
part  of  its  author  and  contains  a  great  amount  of  informa- 
tion on  the  subject  of  which  it  treats.  Prof.  Ripley  Is  emi- 
nently qualified  to  write  such  a  work  from  his  experience 
as  a  teacher  of  economics,  first  at  the  Massachusetts  Institute 
of  Technology  and  In  recent  years  at  Harvard,  together  with 
his  service  as  an  expert  for  the  U.  S.  Industrial  Commission 
of  1901,  and  his  extended  studies  of  economic  problems.  The 
chief  criticism  we  make  of  the  book  is  to  raise  the  broad 
question  as  to  the  practical  usefulness  of  all  this  great  mass 
of  information  to  those  who  have  to  do  with  the  actual  fixing 
of  railway  rates,  either  as  railway  officers  or  In  connection 
with    governmental    commissions. 

Prof.  Ripley  himself  confesses  in  his  preface  that  he  has 
used  "an  almost  exuberant  mass  of  Illustrative  material. 
Possibly,  even.  It  may  be  alleged  that  In  places  so  thick  are 
the  circumstantial  trees  of  evidence  that  one  can  scarcely 
perceive  the  wood  of  principle." 

If  governmental  control  of  rates  Is  ever  to  bring  order 
out  of  the  present  chaos,  It  would  appear  that  we  must  have 
somewhat  more  of  principle  and  method  In  the  formation  of 
railroad  rates  than  has  ever  obtained;  and  in  the  determination 
of  these  governing  principles,  we  shall  not  be  helped  much 
by  the  study  of  past  history  and  past  conditions.  Neither 
must  we  consider  alone  what  are  present  conditions,  but  we 
must  look  to  the  future.  For  example,  one  of  the  great  prob- 
lems in  connection  with  railway  rates  at  the  present  time 
Is  the  amazing  increase  In  the  cost  of  handling  freight  In 
large  city  terminals  and  the  equally  amazing  reduction  In 
the  cost  of  hauling  over  the  road,  when  the  train  has  once 
started    on    Its   journey. 

Since  rates  must  In  the  first  place  be  based  upon  the  cost 
of  service,  one  might  expect  In  a  work  of  this  sort  to  And 
some  statement  as  to  these  costs  and  some  reference  to  the 
proposals,  already  given  consideration  by  railway  officials, 
to  make  a  separate  charge  for  the  terminal  expenses  of  both 
passenger    and    freight    traffic. 

Prof.  Ripley  himself  confesses  In  his  preface  that  ho  has 
his  bulky  book,  but  he  contents  himself  with  what  he  well 
calls  a  rough  estimate  of  fifty  cents  per  ton  for  terminal 
cost  with  one-half  cent  additional  per  mile  for  movement 
expenses.  As  wos  shown  In  "Engineering  News"  some  three 
years  ago.  under  present-day  conditions  of  trunk-line  opera- 
tion terminal  costs  In  largo  cities  arc  far  In  excess  of  the 
above  amount,  while  the  cost  of  haulage  on  the  open  road  Is 
far    below    It. 

"While  the  bulk  of  the  book  and  the  largo  space  given  to 
concrete  examples  may  be  criticised  by  the  busy  engineer  or 
the  over-worked  railway  commissioner  who  desires  to  make 
use  of  the  book  as  a  guide  In  his  work.  It  Is  on  the  other 
hand  true  that  the  book  is  odmlrably  adapted  for  U80  as  a 
textbook  and  work  of  reference  for  students  of  economics. 
We  recommend  It  also  to  students  pf  engineering  who  desire 
to  post  themselves  on  the  recent  history  of  government  roll- 
woy  regulation.  In  view  of  the  amount  of  work  which  en- 
gineers are   now   called    upon    to    perform    In    connection    with 
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railway  reBUliitlon,  there  can  be  no  doubt  thut  such  (diica- 
llonal    training   Is   of   great   practical   value. 

It  Is  Interesting  in  conclusion,  as  a  significant  illustration 
of  how  far  wo  have  traveled  in  modei'n  economics  since  the 
"lalssez  faire"  theory  reigned  supreme,  ,'iO  .years  or  more 
ago,  to  have  a  professor  in  Harvard  University  express  the 
opinion  which  we  find  set  d(inii  in  Mr,  Ripley's  preface  as 
follows: 

It  is  not  UMllkely,  In  mv  judgmciil.  thai  tiic  final  solution 
of  the  so  called  Trust  I'rotilcm  in  the  United  ,States,  whether 
for  good  or  ill.  may  ultimately  coiitain  a.s  one  Important  feat- 
ure, the  determination  liv  govcTiimental  aulhorlty  of  reason- 
able prices  for  such  prime  necessities  of  life,  as  millt,  ice, 
coal,  sugar  and  oil,  when  produced  under  monopolistic  condi- 
tions. This  view  is  shared  by  my  colleague,  Professor 
Taussig,  In  his  "Principles  of  Economics."  It  is  also  dis- 
tinctly set  forth  by  President  Van  Hise,  of  the  University  of 
Wisconsin,  in  his  recent  "Concentration  and  Control."  When 
the  seed  of  such  an  industrial  policy  is  planted,  as  I  believe  It 

fiossible  in  time,  the  soil  will  have  been  richly  prepared  for 
ts  reception  b.\*  our  experience  in  the  determination  of  rvn- 
sonable  charges  for  the  services  of  railroads  and  other  pub- 
lic utilities. 


On  Drawing 

Reviewed    by    KOSSITER    R.    POTTER* 

THE  THEORY  OF  ENGINEERING  DRA\VING— By  Alphonse 
A.  Adler,  M.  Am.  Hoc.  M.  E.,  Insti-uctor  in  Mechanical 
Drawing  and  Designing,  Polytechnic  Institute,  Brooklyn, 
N.  Y.  New  York:  D.  Van  Nostrmd  Co.  Cloth;  5%x!>'/4 
In.;    pp.    XV +  312;    273    illustrations.      ?2,    net. 

ELEMENTS  OF  DRAWING— By  George  F.  Blessing,  M.  E., 
Ph.  D.,  Professor  of  Mechanical  Engineering  and  In 
charge  of  Engineering,  Swarthmore  College;  and  Lewis 
A,  Darling.  E.  in  M.  E.,  Engineering  Department,  Remy 
Electric  Co.,  formerly  Assistant  Professors  in  Machine 
Design,  Cornell  University.  New  Yorl<:  John  Wiley  *c 
Sons.  London:  Chapman  &  Hall,  Ltd.  Cloth;  6x9^4  in.; 
pp.  xviii  +  193;   151   text  figures.      $1.50.   net. 

THE  PRINCIPLES  OF  PARALLEL  PROJ  ECTING-LINE 
DRAWING — Part  I  of  "The  Theory  of  Engineering  Draw- 
ing." By  Alphonse  A.  Adler,  B.  S.,  M.  E.;  Instructor  in 
Mechanical  Drawing  and  Designing,  Polytechnic  Insti- 
tute, Brooklyn,  N.  Y.  New  York:  D.  Van  Nostrand  Co. 
Cloth;    6x9    in.;   pp.    vi  +  66;    48    text    figures.      $1.   net. 

The  difference  between  the  "Theory  of  Engineering  Draw- 
ing" and  other  books  on  descriptive  geometry  arises  chiefiy 
from  an  effort  to  present  the  subject  wrong  end  first.  At  it  is 
explained  in  the  preface,  "the  order  of  presentation  is  re- 
versed" and  the  reader  is  asked  to  consider  first  some  con- 
crete object,  in  fact  a  box,  instead  of  "that  most  abstract  of 
all  abstractions,"  the  mathematical  point.  There  is  little 
question  but  that  the  box  is  considerably  more  concrete  than 
the  point,  and  it  may  have  a  more  tangible  interest  at  the 
start  for  the  young  student.  However,  thts  advantage  !s 
more  than  offset,  in  the  reviewer's  opinion,  by  an  inseparable 
difficulty — namely,  the  greater  complication  in  the  projection 
of  the  box  as  compared  with  that  of  the  point.  This  is  espe- 
cially true  here  since  the  author  has  chosen  to  start  in  with 
oblique  projection.  To  present  the  descriptive  geometry  of 
oblique  projection  as  an  introduction  to  the  study  of  the 
more  usual  orthographic  variety  seems  certainly  a  reversed 
method  of  teaching. 

After  the  three  opening  chapters  devoted,  respectively,  to 
oblique  projection,  orthographic  projection  and  axonometric 
projection,  the  book  settles  down  as  a  more  or  less  orthodox 
textbook  on  descriptive  geometry.  A  lingering  trace  of  in- 
surgency is  manifested  in  the  presentation  of  the  projection 
of  the  line  before  that  of  the  point.  There  should  be  some 
advantage  in  the  explanation  of  the  elements  of  mechanical 
drawing  in  connection  with  the  principles  of-  descriptive 
geometry,  as  it  may  help  to  impress  upon  the  student  the 
connection   between   them. 

A  device  worthy  of  note  is  the  repetition  on  successive 
pages  of  the  figures  referred  to  in  the  text  on  both  those 
pages.  This  avoids  the  awkward  inconvenience  of  reading 
the  other  side.  A  possible  danger  to  be  avoided  in  this 
method  is  brought  out  on  p.  66  where  the  drawing  for  Fig. 
53  is  reproduced  by  mistake  and  marked  Fig.  50,  which  latter 
figure  it  was  apparently  intended  to  repeat  from  the  previous 
page. 

Part  III  presents  the  principles  of  perspective  projection, 
and  the  following  section  deals  with  "Pictorial  Effects  of  Il- 
lumination," a  somewhat  obscure  title  for  shade  lining, 
shades  and  shadows.  The  style  of  the  text  throughout  the 
book  is  occasionally  loose  and  often  involved,  and  the  word- 
ing is  less  simple   than   is  desirable   in  a  book   of  this  sort. 


outlined  is  based  on  the  drawing-room  courses  required  of 
first-year  engineering  HtudentH  of  that  Institution.  Ah  com- 
pared with  other  collcg<-  textbooks  In  cUmcntary  drawlnii, 
this  volume  has  a  large  amount  of  Hpacu  given  to  instruc- 
tion and  advice  concerning  the  choice  and  use  of  drawing 
materials  and  Instruments.  Considering  that  the  opinions 
given  on  the  best  form  and  type  of  each  particular  ItiHtru- 
ment  will  have  all  the  weight  and  authority  of  a  faculty  ut- 
terance. It  seems  plain  that  the  authors  have  been  too  posi- 
tive  In   some  of   their  statements 

Some  35  pages  are  devoted  to  the  subject  of  lettering. 
Freehand  h  tiering  Is  taught  by  the  method  of  Indicating  the 
sequence  of  the  separate  penstrokes  by  means  of  numerals 
and  the  direction  of  each  stroke  by  an  arrow.  About  the 
sanu>  amount  of  space  is  devoted  to  freehand  and  Isometric 
sketching,  including  the  use  of  cross-section  paper  and  paper 
with   isometric   ruling. 

The  models  selected  for  illustration  and  as  exercises  for 
the  student  are  the  parts  of  a  wood-turning  speed  lathe  of 
the  type  commonly  used  for  instruction  in  wood  turning  in 
engineering  schools.  The  authors  maintain  that  since  the 
student  will  be  taking  his  course  In  wood  turning  at  the 
same  time  with  his  elementary  drawing,  he  will  take  a  more 
intelligent  interest  in  these  than  In  models  of  "thi'  kinder- 
garten type"  or  machine  parts  selected  at  random. 


The  authors   of  "Elements   of  Drawing"  are   or   have  been 
members   of  the   faculty    of  Cornell   University   and   the   work 

♦Assistant    Superintendent,    Blood    Brothers    Machine    Co., 
Kalamazoo.    Mich.;    formerly    Assistant    Editor,    "Engineering 

News." 


Under  the  title  of  "Principles  of  Parallel  Projecting  Line 
Drawing"  there  is  published  in  a  separate  volume.  Part  I,  of 
the  same  author's  work  on  "The  Theory  of  Engineering 
Drawing."  It  is  intended  as  a  text  for  preparatory  schools  or 
high  schools.  Oblique  projection,  orthographic  projection  and 
isometric,  dimetric  and  trimetric  projection  are  covered  with 
the  emphasis  on  the  descriptive  geometry  involved  rather 
than  the  technic  or  detailed  method   of  making  the  drawings. 


A  Contribution  to  the  Art  of 
Locomotive  Design 

TESTS  OF  A  .TACOBK-SHUPERT  BOILER — A  Report  by 
W.  F.  M.  Goss,  Dean,  College  of  Engineering.  University 
of  Illinois,  Urbana,  111.  Coatesville,  Penn.;  ,lacobs-Shu- 
pert  United  States  Firebox  Co.  Cloth;  8x11  in.;  pp.  171; 
112  text  figures. 

Judged  from  its  title  alone,  the  book  before  us  might  be 
classed  with  so  called  trade  literature,  since  it  is  a  report 
upon  tests  of  a  patented  type  of  locomotive  boiler,  made  for 
the  purpose  of  demonstrating  its  advantages  over  boilers  of 
the  ordinary  construction.  The  tests  were  made,  however, 
under  the  direction  of  an  engineer  who  ranks  among  the 
highest  authorities  in  the  field  of  locomotive  engineering. 
Furthermore,  the  book,  as  indicated  by  the  dimensions  given 
above,  is  a  bulky  volume  and  covers  a  much  broader  field 
than    merely    the   report   of   the    tests. 

The  first  two  chapters  of  the  book  are  devoted  to  a  brief 
historical  review  of  locomotive  boiler  development.  Then 
follows  a  chapter  describing  the  Jacobs-Shupert  boiler, 
which  gives  a  very  clear  exposition  of  the  distinguishing 
features    of    its    design. 

As  many  of  our  readers  may  recall,  the  Jacobs-Shupert 
boiler  was  described  in  this  journal  in  the  spring  of  1909 
when  the  first  locomotive  equipped  with  it  was  put  into  ser- 
vice on  the  Atchison,  Topeka  &  Santa  F*  R.R.  About  150 
locomotives  equipped  with  this  boiler  are  now  in  use  on  the 
Santa    Ff.    and    its    use    is    extending    on    other    railways. 

Professor  Goss  devotes  an  interesting  chapter  to  the  re- 
sults of  a  five-day  investigation  into  the  condition  of  loco- 
motive boilers  equipped  with  this  type  of  firebox,  which  had 
seen  extended  service  on  the  Santa  F6.  Next  comes  a  descrip- 
tion of  the  program  of  tests  which  were  planned  to  enable 
a  comparison  to  be  made  of  the  relative  merits  of  the  ordi- 
nary boiler  and  the  Jacobs-Shupert  boiler.  The  tests  were 
most  elaborate  in  their  character.  In  fact,  it  is  doubtful 
whether  a  more  complete  experimental  investigation  of  the 
operation  of  locomotive  boilers  has  even  been  carried  out  in 
the    whole    history    of    railway    engineering. 

The  spectacular  part  of  these  tests  was  the  attempt  to 
explode  each  of  the  boilers  by  allowing  the  water  level  to 
fall  until  the  crown  sheet  was  dry.  These  tests  were  made 
on  June  20  last  in  the  presence  of  a  large  delegation  of  rail- 
way officers  from  the  American  Railway  Master  Mechanics 
Association  and  a  cro-wd  of  spectators  numbering  several 
thousand.  The  general  result  of  these  low-water  tests,  as 
reported  at  the  time,  in  these  columns,  was  the  the  failure 
of  the  radial  stay  boiler  when  the  water  had  dropped  about 
15  in.  below  the  crown  sheet.  About  half  the  crown  sheet 
came    down,    the    escaping    steam    lifted    the    rear    end    of    the 
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boiler  from  its  foundation,  and  scattered  the  briok  worl<  in 
which  it  was  set  in  all   directions  over  a  radius   of  150   ft. 

In  the  Jacobs-Schupert  boiler,  on  the  other  hand,  the  wa- 
ter continued  to  recede  in  the  boiler  until  it  had  fallen  nearly 
40  in.  below  the  crown  sheet.  The  tubes,  which  were 
above  water  level,  became  overheated  and  sagged,  and  sev- 
eral collapsed:  but  notwithstanding  the  high  temperature 
to  which  the  firebox  of  the  Jacobs-Schupert  boiler  was  ex- 
posed it  was  practically  uninjured  by  its  severe  treatment, 
and    neither   explosion    nor   collapse    occurred. 

Turning  again  to  the  other  features  of  locomotive  engi- 
neering treated  in  the  volume  before  us.  we  may  refer  to 
chapters  In  the  book  discussing  water  circulation  in  locomo- 
tive boilers,  the  brick  arch  as  a  factor  in  boiler  performance, 
and  the  relative  value  of  firebox  heating  surface  and  tube 
heating  surface.  The  latter  subject,  especially,  is  one  on 
which  authoritative  data  for  the  use  of  locomotive  designers 
have  long  been  much  needed. 

The  concluding  chapter  gives  a  brief  summary  of  all  that 
has  preceded,  and  enables  the  busy  reader  to  obtain  with 
the  least  expenditure  of  time  a  clear  idea  of  the  results  which 
were  obtained  from  this  elaborate  test,  upon  which  many 
thousand    dollars   were    expended. 

High  praise  must  be  awarded  to  those  in  charge  of  the 
Jacobs-Schupert  Boiler  Co.  for  their  enterprise  in  undertak- 
ing so  elaborate  and  costly  a  series  of  tests  to  demonstrate 
the  value  of  the  Important  invention  which  they  control. 
High  praise  must  be  awarded  also  to  the  distinguished  author 
of  the  report  for  the  care  and  completeness  with  which  all 
the  facts  are  stated,  so  that  the  expert  engineer  can  study 
the  data  and  form  his  own  conclusions  if  he  desires.  At  the 
same  time  Dr.  Goss  has  clearly  expressed  his  own  opinions 
and  conclusions,  and  his  high  reputation  as  a  careful  and 
impartial  Investigator  will  give  these  full  weight  of  author- 
ity  with   engineers. 

If  there  Is  any  serious  objection  that  can  be  made  to  the 
design  of  the  Jacobs-Schupert  boiler,  it  has  never  been 
brought  to  our  attention.  As  for  the  inherent  defects  of  the 
present  type  of  locomotive  boiler,  their  cataloging  would 
make  a  lengthy  list.  It  has  long  been  recognized  that  in  the 
design  of  stationary  steam  boilers  stay-bolted  surfaces  are 
highly  objectionable.  But  their  use  has  continued  with  the 
locomotive  boiler  because  no  better  method  of  construction 
has  been  developed.  Certainly,  thin,  the  design  of  a  locomo- 
tive boiler,  which  eliminates  a  large  part  of  the  stay-bolts,  is 
a    mechanical   triumph    of  the    highest   rank. 


Precise  Measurements 

THE  THKORY  OF  MEASUREMENTS— By  A.  d.-  Forest  Tal- 
miT,  f'h.  D.,  Associate  Professor  of  Physics,  Brown  Unl- 
verHlty.  New  York  and  London:  McGraw-Hill  Book  Co. 
Cloth;   6?4x9>/4    In.;    pp.    xl     +    24S:    Illustrated.      t2.50,    net. 

Centering  around  the  theory  of  least-square  adjustment, 
or.  In  other  words,  around  the  theory  of  accidental  errors, 
there  In  a  large  group  of  considerations  on  precision  of  meas- 
urement and  trunsmlHSlon  of  error,  which  require  study  joint- 
ly. Prof.  Palmer  has  done  original  thinking  In  expounding 
these  matti-rH  and  linking  them  together  In  a  unified  treat- 
ment. The  subject  Is  not  restricted  to  adjusting  aeries  of  ob- 
servations and  obtaining  an  Index  of  the  consistency  of  the 
Individual  oliHirrvullonH,  but  covers  also  the  criticism  of  meas- 
urement methods  and  Helecllon  (by  calculation)  of  the  meth- 
od* best  suited  to  the  desired  grade  of  results.  The  book 
leads  up  to  this  point,  and  shows  by  some  Interesting  prob- 
lems how  to  make  these  applications  to  selection  of  method 
of   observation. 

As  a  well  planned  and  well  written  treatise  for  the  sclen- 
tinc  laboratory  Investigator,  the  book  will  have  a  permanent 
place,  beslili'S  doing  present  credit  to  author  and  publisher. 
As  on  engineer's  liofik  Its  position  Is  not  so  assured,  since  It 
Is  written  for  the  higher  physics  student  and  (In  large  meas- 
ure) from  the  lubonilory  standpoint.  The  llluHtratlve  cases 
are  nearly  all  from  physical  laboratory  work.  The  subject, 
however,  bears  also  on  engineering  work,  not  only  In  geodetic 
mensuremenls  but  also  on  othi-r  operations  In  which  serli'S 
of  determinations  ore  Involved,  as,  testing  laboratory  work. 
In  fact,  many  matters  whl<h  appear  to  Involve  complete  cer- 
tainty, such  as  design  of  structures,  arc  really  dependent 
upon  considerations  of  probablllly  and  the  combination  of  ac- 
cidental   errors. 

Not  only  here,  but  Just  as  much  In  geodetic  work  and 
physleal-tabnralnry  mensuremenls.  the  quiNtlon  of  illscrlmln- 
ntlnK  between  systematic  and  acildi'iilal  errors  may  be  closely 
lied  up  with  the  methods  of  observation  employiil.  What  un- 
der one  method  of  measurement  are  aeeldintal  errors  may 
by  another  method  be  separated  Into  pans,  of  which  one  can 
he  eliminated   by   arrnnglnK  the  procedure  properly,   while   Iho 


other  part  remains  fortuitous.     This  is  suggested  in   the  text, 
but  is  not   emphasized. 

Physical  relations  concerning  which  measurements  are 
made  are  usually  known  from  theory.  Many  observations  In 
engineering  are  made  before  it  is  known  that  a  definite  re- 
lation exists  between  the  initial  and  final  quantities  involved, 
and  the  results  are  expected  to  show  whether  a  fixed  rela- 
tion exists.  Graphical  charting  of  results  is  most  commonly 
used  in  this  work.  The  procedure  employed  herein  affords 
opportunity  for  much  instructive  discussion.  The  subject  is 
discussed  (but  not  exhaustively,  nor  sufficiently  for  the  needs 
of  the  subject)  in  the  final  chapter  of  the  booli,  entitled  "Re- 
search."     This  is   a   particularly    interesting  chapter. 

Covering  least-square  adjustment  as  well  as  the  associated 
considerations,  the  book  is  of  such  broad  scope  as  to  merit 
a  place  in  every  scientific  library,  and  in  the  liliraries  of 
many    engineers. 


A  British  Metallurgy  of  Iron  and  Steel 

Reviewed   by  WILLIAM  CAMPBELL' 

AN  OUTLINE  OP  THE  METALLURGY  OF  IRON  AND  STEEL 
— By  A.  Humboldt  Sexton.  Emeritus  Professor  of  Metal- 
lurgy, Royal  Technical  College.  Glasgow;  Past-President, 
West  of  Scotland  Iron  and  Steel  Institute,  and  J.  S.  G. 
Primrose.  Lecturer  on  Metallurgy,  Royal  Technical  Col- 
lege, Glasgow:  Member  of  Iron  and  Steel  Institute,  Lon- 
don. Second  Edition.  Manchester:  The  Scientific  Pub- 
lishing   Co.       Cloth;    5%x8?4     in.;    pp.    xv  +  572.       12/6,    net. 

This  book  is  divided  into  44  chapters  and  the  subject  mat- 
ter is  arranged  in  the  manner  usually  found  in  textbooks  on 
the  metallurgy  of  iron  and  steel.  First  are  given  the  physical 
and  chemical  properties  of  iron  and  its  compounds,  then  the 
various  ores  and  their  occurrence  are  discussed  in  Pa»-t  I. 
Under  the  heading  of  Part  II — Iron,  tlie  properties,  etc.,  of 
pig  iron  and  its  production  in  the  blast  furnace  are  dealt 
with  in  some  detail,  ending  with  a  chapter  on  tile  foundry. 
Fart  III  is  devoted  to  malleable  iron  and  puddling,  while  Part 
IV  embraces  steel:  The  crucible,  bcssemer  and  openhearth 
processes;  the  working  and  casting  of  mild  steel;  alloy  steels; 
testing;  rusting  and  protection;  microstructure;  heat  treat- 
ment,   and   ends   with   an   appendix   of   miscellaneous   subjects. 

Taken  as  a  whole  we  are  given  a  very  clear  outline  of  the 
subject,  which  is  well  written.  As  is  to  be  expected,  the  book 
is  from  the  British  standpoint  and  necessarily  British  meth- 
ods are  those  on  which  great  stress  is  put.  Where  Ameri- 
can methods  or  figures  are  given  they  are  for  the  most  part 
old.  As  examples  of  this,  the  following  may  be  noted:  The 
diagram  of  the  iron  and  steel  industry  (p.  7)  shows  crucible 
steel  as  the  product  obtained  by  melting  blister  steel,  whereas 
today  in  this  country  most  crucible  steel  is  made  from  "melt- 
ing-bal',"  an  openhearth  product.  The  bloom  from  puddling 
Is  hammered,  not  squeezed.  For  blast-furnace  gases  a  long 
column  shows  the  purification  of  the  liquids,  but  for  the  gases 
the  use   in   gas   engines  does   not  appear  on    the  diagram. 

Under  the  heading  of  iron  ores,  the  Lalte  deposits  are 
just  mentioned  while  the  Iron  ores  of  Spain  are  given  almost 
a  page — though  under  Geographical  Distribution  analyses 
of  ores  from  the  Lake  Superior  region  are  given.  The 
analyses  are  evidently  old,  for  the  Vermilion  range  is  given 
as    65%    iron;   the   MesabI    as   63    and    the    Marquette   as   6114%. 

Some  space  Is  devoted  to  the  British  ore  supply;  Imports; 
fluctuations  In  British  ore  and  plg-lron  production;  prices  of 
British  pig  Irons,  May  26,  1911:  fiuctuatlons  In  price  of  Cleve- 
land   pig.    1875-1910,    and    so    forth. 

In  the  section  on  blast-furnace  practice  In  the  United 
States   of   America,    there   appears: 

The  Iron  production  of  the  United  States  Is  now  so  l:irge 
and  Is  spread  over  such  n  wide  area,  with  such  varying  con- 
ditions, that  the  practice  must  vary  consldi'rably.  Hematite 
pig  Is  made  In  distrlc'ts  where  ores  fri'f  from  phosphorus 
occur.  In  other  localltli-s  foundry  pig  Is  made.  Coke  Is  the 
fuel  almost  always  used,  hut  anthracite  and  charcoal  are 
used  to  a  smaller  extent.  Raw  coal,  suitable  for  direct  fur- 
nace   use,    occurs,    but    has    not    yet    been    utilized. 

"American  Bloomerles — Howe  describes  a  hearth  as  still 
In  use  In  the  United  .Stales  for  the  direct  production  of  mnl- 
leahle  Iron."  would  read  better  "Howe  described  In  1881.  etc." 
Under  the  heading  of  Carbon  Content  of  Steels,  page  223, 
hard  rails  are  given  as  corbon  0.3B  to  O.BO%.  Similar  criti- 
cisms apply  to  the  sections  describing  the  various  processes 
of   steel    making. 

Discussing  blister  steel,  mention  Is  made  of  Arnold's  work 
on  the  microscopic  study  of  the  Cementation  Process,  In  which 
Fej,f;  wiis  thought  to  play  an  Important  part.  This  seems  to 
cnmpllcatn    unnecessarily    a    fairly    simple    phenomenon. 

The    two   sections    of    the   book    most   open    to    criticism    are 
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thiiBf  dfalliiK'  with  mlciostructure  and  hiat  tri'iitmuiit.  The 
method  given  for  the  preparation  of  specimens  for  micro- 
scopic examination  Is  not  the  best.  It  Is  recommended  to 
<ut  specimens  V2-ln.  cube.  In  practice,  It  Is  generally  better 
to  have  the  thickness  about  half  the  width  In  order  that  the 
finished  surface  may  be  perfectly  fiat.  For  etching  It  Is 
stated  that  picric  acid  in  alcohol  Is  very  useful  in  some  cases, 
especially  when  phosphorus  Is  present.  It  seems  the  Kcneral 
opinion  that  picric  acid  is  the  best  etching  medium  for  Kin- 
eral  work.  Again,  it  is  recommended  to  wash  the  specimen 
with  water,  lime  water  and  again  with  water  or  alcohol  and 
Anally  dry  with  a  current  of  air;  whereas,  the  specimen  ought 
to  be  given  a  final  wash  with  alcohol  to  prevent  rust  and 
stain:  also,  mopping  with  a  very  soft  linen  handkerchief  is 
much   more    convenient    than   an   air   current. 

It  is  stated  that  when  pure  carbon  steels  with  more  than 
1%  carbon  are  very  slowly  cooled  from  1000*  C,  a  portion 
of  the  carbide  is  decomposed  and  an  eciuivalent  of  carbon 
is  set  free  in  the  form  of  annealing  carbon.  We  know  that 
high-carbon  steel  worked  at  a  low  temperature,  cold  rolled 
or  in  small  sections  often  shows  this;  but  the  fact  that 
we  can  get  dead  soft  steel  with  no  free  carbon  by  heating  to 
high  temperatures  and  very  slow  cooling  shows  that  such 
precipitation  is  the  exception  rather  than  the  rule. 

The  iron-carbon  diagram,  on  page  507,  shows  ferrite, 
graphite  and  cementite  below  Ari.  According  to  the  phase 
rule  only  two  phases  are  in  equilibrium,  hence  this  cannot 
be  the  stable  diagram.  It  would  be  much  better  to  give 
the  double-diagram  showing  the  stable  and  metastable  sys- 
tems, following  Heyn,  Benedicks  and  the  others.  Surely  Up- 
ton's diagram  is  at  least  worthy  of  mention. 

Again,  under  the  heading  of  quenching,  on  page  528,  the 
best  temperature  for  quenching  any  steel  is  given  as  just 
above  the  lower  boundary  line  of  the  area  of  region  III, 
which  is  the  liquid  +  plus  primary  graphite,  evidently  a  mis- 
print for  region  IV.  This  would  hold  good  for  steels  of 
0.9%  carbon  or  less,  but  above  that,  quenching  ought  to  be 
done  from  just  above  the  lower  critical  point,  that  is,  Aci.  We 
are  also  told  that  suitable  tempering  is  often  able  to  restore 
the  requisite  fine  grain  (in  a  brittle  and  coarse-grained 
steel).  Surely  tempering  merely  changes  hardness,  but  never 
affects    grain   size. 

In  conclusion,  while  the  book  has  many  points  to  recom- 
mend it  to  the  British  student,  as  an  elementary  textbook, 
Stoughton's  "iSIetallurgy  of  Iron  and  Steel"  covers  the  ground 
and  is  more  suitable  for  American  readers.  The  make-up  of 
the  book  is  excellent,  printing  and  binding  are  very  good  and 
the   illustrations   exceptionally   clear. 


Factory  Planning 


ENGINEERING  OF  SHOPS  AND  FACTOIIIES — By  Henry 
Grattan  Tyrrell,  C.  E.,  Bridge  and  Structural  Engineer; 
Author  of  "Concrete  Bridges  and  Culverts,"  "Mill  Build- 
ings." "History  of  Bridge  Engineering,"  "Artistic  Bridge 
Design."  New  York  and  London:  McGraw-Hill  Book  Co. 
Cloth;  6^x9^4  in.;  pp.  xvii  +  399;  174  text  illustrations. 
H,   net. 

The  author  has  been  known  more  in  connection  with 
bridge  and  structural  work  than  for  work  in  factory  plan- 
ning. It  will  not  surprise  the  reader  therefore  to  discover 
that  the  present  boolt  is  strongest  on  the  structui'al  design 
of  factory  buildings.  It  contains  also  some  chapters  on  lo- 
cation and  planning,  and  on  certain  items  of  equipment,  such 
as  heating  and  lighting,  air  washing,  sewerage,  etc.  But  in 
examining  these  chapters  it  becomes  evident  that  the  subjects 
are  not  the  author's  own,  and  that  in  compiling  he  has  missed 
completeness  and  in  many  instances  correctness.  This  no 
doubt  reduces  the  value  of  the  book.  Yet  the  work  forms  an 
ample  collection  of  suggestions,  remarks,  descriptions  and 
data  on  various  phases  of  factory  planning,  and  as  sucli  it 
can  prove  useful  and  valuable  on   many  occasions. 

The  author  begins  with  the  relation  of  the  engineer  to 
factory  design,  and  gives  standard  rates  of  charging.  He 
discusses  questions  of  location  and  general  layout,  and  gives 
in  detail  a  report  on  a  proposed  bridge  shop.  The  factors  of 
the  structural  design,  and  the  types  and  details  of  the  design 
itself,  are  then  entered  into;  here  wood,  steel  and  concrete 
as  main  materials,  and  the  components  such  as  foundations, 
floors,  partitions  and  roofs,  are  treated.  Certain  special  build- 
ing types  and  special  structures  (bins,  chimneys,  tanlis)  are 
discussed  separately.  Individual  chapters  on  heating,  light- 
ing, water-supply,  fire  protection,  air  "washing,  sewerage  and 
cranes,  follow:  but  as  already  noted  these  must  be  read  with 
constant  caution,  and  they  are  chiefly  useful  in  a  suggestive 
way.  .Some  concluding  chapters,  giving  (among  other  things) 
sample    estimates,    weight    tables    of   steel    sheds,    and    the    in- 


evitable   dlscuHHlon     of    "welfare"    foatureg,    should     also     bo 
noted. 

The  book  is  quite  fully  Illustrated.  The  selection  of  Illus- 
trations Is  alTectod  somewhat  as  is  tho  text,  the  structural- 
steel  field  being  greatly  favored  and  many  other  subjects  rep- 
resented poorly  In  quantity  or  nature  of  Illustrations.  But 
the  execution  of  the  illustrative  matter  deserves  commenda- 
tion, being  In  most  cases  remarkably  good,  which  comment 
applies  also   to   the   typography. 


An  Exposition    of    Municipal    Govern- 
ment  and  a  Survey  of  Ten  (Com- 
mission Plan  Cities 

THE   NEW  CITY  (KJVERNMENT — ,\    Discussion   of  Municipal 
Administration     Hased    on    a    Survey    of    Ten    Commission 
Governed   Cities.      I'.y   Henry   Bruire,    Director   of   the   New 
York    Hureau    of    Municipal    Research.      William    Sheperd- 
son,  of  the  Staff  of  the  Bureau  of  Municipal  Research,  Co- 
operating   in    the    Collection    and    Tabulation    of    Material 
Respecting     Commission     Government.       New     York     and 
London:    D.    Applcton   &   Co.      Cloth;   5x8   in.;   pp.   xnl  +  438; 
10   folding  plates.      $1.50,   net.      $1.62,   postpaid. 
Here   are  virtually  two  books   woven   into  one;   an  exposi- 
tion   of   what   constitutes   efficient    municipal    government   and 
a    report    on    a    "survey"    of    ten    commission    governed    cities. 
The  "survey"  was  limited  to  two  or  three  days  spent  in  each 
city,    but    was    made    to    yield    more    than    might    be    expected 
from    such    brief    visits    by    going    around    with    an    already 
prepared     schedule     of     questions,     to     which     answers     were 
sought.       The    information    thus    obtained    was    supplemented 
by    official    documents,    and    the    whole,    it    is    to    be    supposed, 
was    arranged    and    studied    at    comparative    leisure. 

The  presentation  and  discussion  of  the  data  secured  by 
the  "survey"  both  gain  and  lose  by  being  combined,  and  in 
some  cases  one  might  say  mixed,  with  an  exposition  of  the 
principles  of  municipal  government  as  conceived  by  the 
New  York  Bureau  of  Municipal  Research.  For  those  who  have 
no  ideas  of  their  own  as  to  what  efficient  municipal  govern- 
ment is,  there  may  be  a  gain  in  this  dual  presentation  of  the 
results  of  the  survey  and  of  a  theory  of  municipal  adminis- 
tration. However,  since  the  authors  chose  this  dual  plan, 
the  results  are  to  be  judged  accordingly,  though  it  is,  of 
course,  permissible  to  say  that  the  plan  has  great  -draw- 
backs for  all  except  elementary  students  of  the  subject  and, 
perhaps,  for  most  of  those. 

The  cities  chosen  for  study  were  Cedar  Rapids  and  Des 
Moines,  Iowa;  Kansas  City,  Topeka,  and  Wichita,  Kan.; 
Dallas,  Fort  Worth,  Galveston  and  Houston,  Tex.,  and  Hunt- 
ington, W.  Va.  The  population  of  these  cities  ranges  from 
about  30,000  for  Huntington  to  92,000  for  Dallas.  The  general 
plan  of  the  "survey"  was  to  use  a  score  card  for  recording 
"two  general  groups  of  facts":  (1)  Those  relating  to  streets, 
parks,  homes,  factories,  public  buildings  and  grade  crossings, 
or  "physical  condition  of  the  city,"  and  (2)  those  relating  to 
"common  services,"  which  include  hotels,  various  recreation 
facilities,  railroads,  street  cars,  water  and  other  utilities.  Sc 
far  as  the  book  is  concerned,  the  results  of  the  "survey"  are 
presented  largely  in  the  form  of  comparative  tables.  In 
addition,  some  descriptive  text  is  given  and  comments  and 
criticisms,  of  course,  are  also  in  the  form  of  text. 

After  outlining  "new  standards  of  city  government"  the 
authors  describe  the  general  purpose  and  methods  of  the 
"survey."  They  next  take  up  "the  commission  government 
movement,"  and,  after  that,  the  "efficiency  movement."  Then 
follow  chapters  on  accounting  and  reporting  methods,  budget 
making,  supply  purchasing  and  store  keeping,  the  adminis- 
tration of  public  works,  the  protection  of  persons  and  of 
property,  the  protection  of  life  and  health,  civil  service  and 
related  matters.  All  these  chapters  carry  out  to  a  greater 
or  less  degree  the  dual  plan  already  mentioned  of  trying  to 
outline  the  principles  of  municipal  administration  with  the 
report  of  the  "survey"  of  the  ten  cities.  Two  other  chapters 
following  somewhat  the  same  general  plan  deal  with  attempts 
to  make  municipal  government  efficient  by  means  of  charter 
changes  and  with  "citizen  control  and  cooperation."  An 
appendix  outlines  a  plan  for  what  is  termed  "representative 
health  organization  and  work." 

The  book  is  strongest,  as  might  be  expected  from  the 
composition  of  the  Bureau  of  Municipal  Research  and  the 
sort  of  worli  it  has  done  in  the  past,  on  its  accounting  and 
budget-making  side,  and  in  its  dealings  with  some  of  the 
general  problems  of  municipal  efficiency.  Next,  perhaps,  in 
strength  is  the  section  on  health  administration.  Weakest  of 
all  is  the  discussion  of  public  works  and  engineering.  Water- 
works are  passed  by  with  scarcely  a  mention,  and  do  not 
appear  to  be  given  any  place  whatever  in   the  index. 
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Since  so  large  a  part  of  the  work  of  our  municipalities  is 
concerned  with  public  works  and  engineering,  it  is  obvious 
that  for  a  really  thorough-going  "survey"  of  results  obtained 
under  the  commission  plan  of  government,  or  for  that  matter 
under  any  other  plan,  the  cooperation  of  an  engineer,  would 
be  advantageous.  The  book  bears  no  evidence  of  such  co- 
operation. 

As  the  book  stands,  it  contains  many  comparative  data 
on  the  municipal  organization  of  the  ten  cities  studied,  and 
apparently  fewer  data  on  actual  achievements.  These  data 
are  well  presented  in  tabular,  graphical  and  other  forms,  and 
many  useful  deductions  and  suggestions  are  based  upon  them. 
The  viewpoint  is  that  of  the  investigator  rather  than  the 
administrator  of  municipal  affairs,  and  of  the  accountant 
rather  than  the  engineer.  Strong  emphasis  is  laid  on  service 
rindered  to  the  citizens  as  a  standard  for  judging  the  suc- 
cesses or  fallu:  .>s  of  municipal  government,  and  efHciency  is 
the  keynote  throughout. 

The  net  conclusions  drawn  from  the  "survey"  is  that  com- 
mission government  in  the  cities  studied  is  an  improvement 
over  the  forms  which  preceded  it,  but  chiefly  in  organization. 
the  placing  of  responsibility  and  giving  an  enlarged  measure 
of  popular  control.  "It  is  not  a  method,"  the  authors  say, 
"except  as  to  election,  recall,  legislation,"  and  "it  does  not 
make  graft  Impossible  because  it  does  not  in  itself  provide 
means  for  detecting  graft  in  contracts,  job  loafing  or  padded 
payrolls":  and  it  "leaves  practically  unaffected  50  per  cent, 
of  ofllclal  acts." 

Si 

Electrical  Machinery   Estimating 

K.  viewed    by    %■.    KA  1{.VI'F:T()FF' 

DIE  VERANSCHLAGUNG  ELEKTRISCHER  LIGHT  UND 
KHAFTANLAGiCX  unter  Henutzung  vorgedruckter  For- 
mulare.  By  B.  Jacobl.  Munchen  and  Berlin;  R.  Olden- 
bourg.  Cloth;  6',s>xlU»i  In.;  pp.  vi  +  207.  7  marks. 
The  book  consists  of  20  printed  forms  for  estimating 
prices  on  various  kinds  of  electrical  machinery,  apparatus 
and  aggregates,  delivered  and  Installed.  The  following  es- 
timates comprise  the  book:  Direct  current  generators  with 
auxiliary  apparatus;  switchboards  for  a  direct-current  power 
house;  alternating-current  generators  with  auxiliary  ap- 
paratus; switchboard  for  an  alternating-current  power-house; 
storage-battery  with  necessary  connections  and  switchboard; 
direct-current  boosters;  protective  apparatus  against  over- 
voltage:  aSrlal  transmission  line;  cable  network;  trans- 
formers with  auxiliary  apparatus;  direct-current  motors 
with  starters,  wiring  and  auxiliary  apparatus;  induction 
motors;  distributing  switchboards:  electric  lighting  install- 
ation with  Incandescent  and  arc  lamps;  wiring  for  a  lighting 
Installation;  rotary  converters.  The  estimates  are  given  In 
great  detail,   some   forms  comprl.sing   over   60    Items. 

In  each  estimate  the  author  begins  by  specifying  the  prin- 
cipal pieces  of  machinery  or  apparatus,  leaving  blank  spaces 
for  the  rating,  the  number  of  units,  etc.  Space  is  also  left 
for  specifying  exactly  the  type  of  apparatus,  for  Instance, 
series,  shunt,  or  compound  wound,  hand-operated  or  motor- 
operated,  etc.  Then  he  enumerates  the  secondary  parts,  such 
na  foundation-bolts,  knobs,  wire,  porcelain  tubes,  then  fol- 
low Bolder,  tape  and  minor  materials;  also  packing  and 
freight,  »nd  finally  tl.e  labor  of  Installing.  All  Items  not 
■pcclflcally  Included  are  mentioned  separately  at  the  end  of 
each  estimate.  No  prices  are  given  for  the  reason  that  each 
estimate  form  Is  suitable  fur  widely  different  sizes  and  types 
of  apparatus.  The  prices  are  supposed  to  be  taken  from 
avHlIablo  quotations  and  catalogs.  In  some  cases  the  author 
gives  a  hint  for  estimating  the  cost  of  auxiliary  app:iratus. 
The  purpose  of  the  work  Is  to  make  all  estimates  originating 
in  an  ofllcc  uniform,  to  s;ive  time  and  to  make  sure  that  no 
Important  Items  have  been  omitted  when  the  estimating 
engineer    Is    rushed    with    work. 

A  valuable  part  of  the  book  Is  the  explanatory  matter 
and  the  notes  which  are  appended  to  each  form.  In  these 
explanations  factors  are  Indicated  lo  guide  the  contractor 
In  the  selection  of  a  pnrtlruljir  type  or  size  of  apparatus.  In 
■ome  places  the  author  also  briefly  explains  the  function  of 
various  types  of  machinery  and  apparatus,  so  that  even  a 
person  not  electrically  trained  con  Inlelllgcnlly  follow  thn 
eitlmnte  or  can  make  nn  estimate  himself  In  a  standard  car,.: 
Bimllnr  works  for  various  branches  of  civil  and  mechanical 
cnKlnporlng  have  been  In  use  abroad  for  many  years,  and 
the  author  has  rendered  n  valuable  service  to  the  electrical 
profession  by  compiling  these  forms  for  estimating  electrical 
contracts. 

It    la  only   natural    that   a    work    on   electrical    estlmatlnK 
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should  appear  at  a  comparatively  late  date,  first  because  the 
profession  itself  is  a  now  one,  and.  secondly,  because  it  is 
only  a  tew  years  since  safety  regulations  in  electrical  instal- 
lations ceased  to  be  changed  to  any  extent.  Now  each 
country  has  a  set  of  rules  for  electrical  installations,  similar 
to  our  Fire  Underwriters'  Rules  and  the  Standardization 
Rules  of  the  American  Institute  of  Electrical  Engineers.  The 
existence  of  such  rules  makes  it  possible  to  use  uniform 
specifications  and  estimates  in  standard  cases.  Mr.  Jacobi's 
work  will  be  useful  for  manufacturing,  consulting,  construc- 
tion engineers,  and  contractors,  and  also  to  those  who  wish 
to  become  acquainted  first-hand  with  the  modern  electrical 
practice,  by  reading  the  explanations  which  accompany  the 
forms.  For  German  readers  these  forms  are  available  printed 
separately  for  office  use.  It  is  hoped  that  the  book  will  be 
translated  into  English,  or  that  a  similar  work  will  be  pub- 
lished in  tills  country  for  the  use  of  American  electricians. 
Like  most  German  books.  Jacobi's  work  is  very  carefully 
written,  the  explanations  are  clear,  and  the  type  and  the 
general  appearance  of  the  book  are  quite  satisfactory. 

THE     FREEZING-POINT.     BOILING-POINT     AND     CONDUC- 
TIVITY    METHOI^S — By     Harry     C.     Jones.     Professor     of 
Physical  Chemistry  in  The  Johns  Hopkins  University.  Sec- 
ond    edition,     completely     revised.      Easton,     Penn.;     The 
Chemical   Publishing  Co.   Cloth;   514x8   in.;   pp.   vii-J-75;   15 
text  figures.      $1. 
The    time   is    fast   passing   when    it  is   generally  considered 
sufficient  to  study  chemistry  entirely  from  a  cliemical  stand- 
point,  physics  only  from  a  physical   standpoint  or  mathemat- 
ics from  a  purely  mathematical  standpoint.     These   three  sci- 
ences  are    perhaps   more    fundamental    than   some   of   the    oth- 
ers,   and    to   a   certain    extent    they   are   distinct,    but   they   are 
nevertheless     closely     enough     allied     so     that    any     study     of 
either   of   them,    which    does   not   embrace   an   investigation    of 
the   bearins    of    the    other    two    upon    it,    must    necessarily    be 
limited  in  scope. 

Two  of  the  most  common  and  perhaps  the  most  interest- 
ing effects  observed,  on  the  borderland  between  chemistry 
and  physics,  are  the  lowering  of  the  freezing-point  and  rais- 
ing of  the  boiling-point  temperatures  of  a  solvent,  produced 
by  a  dissolved  substance,  and  the  change  in  conductivity  of 
solutions  of  electrolytes  at  different  stages  of  dilution. 
These  effects  are  treated  in  this  book  in  their  relation  to  the 
laboratory  study  of  physical  chemistry,  an  effort  being  made 
to  avoid  the  usual  extremes  of  a  too  involved  theoretical 
discussion,  or  of  a  mere  description  of  the  apparatus  and 
directions  as  to  the  practical  points  involved  in  its  use.  The 
author  has  chosen  what  he  considers  the  salient  features  of 
the  problem,  both  theoretical  and  practical,  and  covered  them 
clearly  and  simply.  The  mathematics  used  have  been  re- 
duced   to    a    simple    form    and    explained    thoroughly. 

Those  portions  of  the  text  in  which  the  "ionization  the- 
ory" is  involved  may  be  open  to  some  difference  of  opinion 
In  the  present  state  of  knowledge  of  that  subject,  however 
they  are  probably  an  element  of  strength  rather  than  weak- 
ness In  the  book,  as  any  opposition  to  this  theory,  which 
may  be  raised,  will  tend  to  bring  us  a  step  nearer  to  the 
actual  truth  of  the  matter.  The  "ionization  theory,"  al- 
though it  contains  some  weak  spots,  does  appear  to  offer  at 
least  a  partial  explanation  of  many  phenomena  observed  In 
this   field   of   research. 

A  lamentable  feature  of  the  book  (and  by  no  means  an 
uncommon  falling  In  technical  works)  is  the  entire  absence 
of  any  graphical  representation  of  the  relations  Involved  In 
the  problems  covered  by  It.  Through  years  of  study  of  the 
subject,  the  author  no  doubt  has  these  relations  clearly  and 
Indelibly  fixed  In  his  own  mind,  and  not  necessarily  In  a 
graphical  form,  but  to  the  large  number  of  readers  who  could 
find  Interest  and  profit  In  the  book,  without  having  the  same 
Intimacy  with  the  subject,  these  relations  could  be  much 
better  and  more  quickly  explained  by  a  few  curves,  than  by 
pages   of    written    matter,   equations     or   statistics. 

In  regard  to  the  above  criticism  It  Is  only  fair  to  say 
that  the  book  gives  a  large  number  of  reference's  to  other 
literature  on  the  subject  so  that  any  one  particularly  Inter- 
i!Sted  In  the  problem  can  find  more  extended  treatment  of  the 
/arlous   points  of   Importance,   elsewhere. 

a 

TIIK    MODERN    f.ASOLINR    AITTOMOIUI-E:    IT.S    CONSTRUC- 
TION.    OI'KHATION,     MAINTE.MANCIO     AND     ItEI'AIR— A 
Prnitlinl.   C.iinpr.hcnMlvi'  TnatlHi'    Defining   .\ll    Principles 
Pertaining   lo  (JaHolhie   Automobiles  and  Tli.lr  Component 
ParlH.      Hv    Victor    \V.    Page.    M.    E.,   Late  Technical    Editor 
of  "The  Automobile  Journal."     New   York;  The  Norman  \V 
Henlev    Publishing    Co.      Cloth:    5Hx8%     In.;    pp.    OnS;    380 
text    Illustrations;    numerous    charts.      $2.G0. 
It  has  bi'en   said   that   the   boys  of  the   nineteenth   century, 
or    rather    of    the    Inst    three-quarters    of    It,    derived    most    of 
their    knowledge    of    mechanical    cnglnoerlnK    from    the    loco- 
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niotivi-.  It  Is  almost  ncodless  to  say  that  to  the  boys  of  the 
twintlith  cintury  the  automobile  has  taken  the  place  which 
the  lueomotlve  held  nfty  years  aKO.  As  a  result  of  the  enor- 
mous development  of  the  automobile,  the  gasoline  engine  Is 
better  known  to  the  present  generation  than  the  steam 
engine. 

There  has  been  a  profusion  of  semi-popular  books  pub- 
lished upon  the  automobile,  but  most  of  these  books  have 
leen  of  comparatively  limited  scope  and  quite  elemen- 
tary In  their  treatment.  The  book  before  us  bears  every 
evidence  of  having  been  compiled  and  written  with  painstak- 
ing care  and  with  a  thorough  knowledge  of  the  subject  in 
every  phase.  As  the  title  Indicates,  the  author  has  confined 
himself  to  the  gasoline  automobile  exclusively,  omitting  all 
mention  of  electric  and  steam  driven  machines,  and  no  space 
is  devoted  to  the  historical  matter  which  books  of  this  sort 
usually  contain.  Little  attention  1.=  given,  too,  to  the  variety 
of  types  of  car  and  motive  power  which  were  quite  common 
half  a  dozen  years  ago.  The  author  has  confined  himself 
to  the  design,  construction  and  operation  of  the  motor  cars 
built  for  either  pleasure  or  commercial  use  at  the  present  day, 
and   he   has   treated   this   subject   exhaustively. 

While  the  book  is  written  in  nontechnical  language.  It  goes 
into  much  detail  with  respect  to  questions  of  design  and 
aims  to  cover  the  main  variations  in  type  which  still  exist 
In  automobile  details.  The  style  of  the  author  is  clear,  and 
the  work  is  well  arranged.  The  illustrations  in  the  book  de- 
serve especial  praise.  The  publisher's  work  on  the  book  has 
also  been  extremely  well  done,  and  it  is  sold  at  a  reasonable 
price. 


Differential  Calculus 

Reviewed    by    AUTHUR    U.    UUTTKRFIELD' 

THE   A    B  C   OF  THE    DIFFERENTIAL   C.VLCULUS — By    \Vm. 
Dyson   Wansbrough.   Author   of   "The    Portable    Steam    En- 
gine:     Its    Construction    and    Management,"    "The    Propor- 
tions and  Movement  of  Slide  Valves,"  "Modern  Steam  Boil- 
ers."     Third    edition.      New    York;     D.     Van     Nostrand    Co. 
London:      The      Technical      Publishing      Co.,      Ltd.      Cloth; 
5x714   in.;  pp.  xii  +  14S;  30  text  illustrations;  $1.50,  net. 
The    fact    that    this    book    has   appeared    in    a    third    edition, 
with   but   slight   changes,    testifies   to   a   demand    for   a   simple 
presentation   of   the    fundamentals   of   the   differential    calculus 
In  a  style  as  free  from  technicalities  as   possible. 

The  attempt  of  the  author  to  present  the  fundamentals 
in  a  less  Tigorous  way  than  usual  has  resulted  in  a  large 
amount  of  unnecessary  work  in  some  cases,  with  several 
glaring  inaccuracies.  For  instance,  probably  the  most  fund- 
amental idea  of  the  differential  calculus  is  that  if  f(x)  and 
F(x)     are     functions    such    that    f(a)=0    and    F(a)=0,     then 

limit  f  (X) 
F  (a)        "        0       ■"    "—"—'='—'.     ""-        x  =  aF(x) 


is    meaningless,    but       ,,  ^_,      may    be 

usually  is  wholly  definite.  As  a  matter  of  convenience 
Is  usually   defined   to  mean  simply 


and 

0 


F  (a)  0 

limit  f  (X) 
X  =  aF  (X)- 

This     idea    the    author    has    seemingly    failed    to    grasp,     and 
leads    the    reader,    in    the    first    chapters,    through    a    maze    of 


entanglements    tryin 
thing;    for    he    says. 


0 

g    to    explain    that    -    really    means    some- 
p.    11,    "The    assertion    that  -    can,    under 

any  circumstances,  equal  any  real  number  or  quantity,  will 
require  a  good  deal  of  proving  before  we  can  accept  it. 
Xevertheless,  this  is  a  part  of  the  task  I  have  set  myself 
for   the    next   article." 

Again,  one  blunder  of  more  than  ordinary  importance  Is 
the  statement  that  a  convergent  series  is  "a  series  whose 
lerms  diminish  indefinitely"    (foot-note,  p.   52). 

Nevertheless,  the  author's  style  is  clear  and  easy,  his 
Illustrations  well  chosen  and  applied,  and  his  reasoning 
easy  to  follow. 

The  author  prefers  the  term  "differential  coefficient"  to 
the  more  compact  term  "derivative,"  and  uses  the  notation 
"differential  coefficientn"    for  the  nth  derivative  instead  of  the 

d-V 
more  usuai   form  — =. 

dx" 
The  i.rst  three  chapters  are  devoted  to  fundamental  ideas, 
the  next  s'  :  to  deducing  the  rules  for  differentiation,  the 
tenth  to  successive  differentiation,  the  eleventh  to  the  graph- 
ical meaning  of  the  derivative  in  rectangular  coordinates. 
ard  the  final  chapter  to  maxima  and  minima.  There  are  no 
problems  other  than  those  worked  out  and  used  in  illustra- 
tions— a  decided  drawback  even  to  the  reader  who  seeks 
only  the  slightest  knowledge  of  the  subject. 
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AN  APPRECIATION  OF  TWO  GREAT  WORKEK.S  IN  HV- 
DRAl'LICS — Giovanni  Battlsta  Venturl  and  (.'lemens 
Her.schel.  By  Walter  O.  Kent.  London:  Bladen,  East  & 
lilades.  [Privately  printed).  Cloth;  7x10  In.;  pp.  34;  Il- 
lustrated. 

This  book  Is  an  excellent  contrlbutlcn  to  the  hlhtury  of 
engineering.  In  the  literature  of  the  profession  there  Is,  com- 
paratively speaking,  very  little  on  record  comiTnlng  tho 
personality  of  the  men  who  have  been  responsible  for  note- 
worthy achievements  In  engineering.  One  dlfUculty  Is.  of 
course,  that  the  world  only  wakes  up  to  find  out  that  a  man 
has  done  something  deserving  of  recognition  after  the  man 
himself  has  passed  away,  as  have  those  who  knew  him  In 
his  days  of  active  life.  Another  dllflculty  Is  that  In  the  rush 
and  hurry  of  this  Twentieth-Century  life  we  are  too  busy 
making  history  to  stop  either   to   write   or   to   read   hl.-(lory. 

It  is  all  the  more  deserving  of  notice,  therefore,  when  a 
man  does  take  time  from  earning  his  bread  and  butter  to 
write  and  publish  books  dealing  with  engineering  history. 
Mr.  Kent,  the  author  of  this  book.  Is  the  manufacturer  who 
has,  under  Mr.  Herschels  patents,  furnished  Venturl  meters 
to  all  other  countries  than  North  America.  He  went  to  great 
pains  in  his  search  for  data  regarding  Venturl's  life  and  his- 
tory and  only  by  long  and  persevering  search  did  he  succeed. 
The  portraits  in  the  book  deserve  special  praise  for  their  high 
artistic  excellence.  While  the  book  is  privately  printed  and 
not  for  general  circulation,  we  hope  that  copies  will  be  ob- 
tained  and   put   on   file   in   the   principal   engineering   libraries. 


A    Teaching  Exposition  of  the  Art  of 
Electric   Lighting 

ELECTRIC  LIGHTING  AND  MISCELLANEOUS  .\PPLICA. 
TIONS  OF  ELECTRICITY — A  Textbook  for  Technical 
Schools  and  Colleges.  Bv  William  Suddards  Fr;inklin. 
New  York:  The  Macmillan  Co.  London'  Macmillan  & 
Co.,  Ltd.  Cloth;  6x9  in.;  pp.  299;  200  text  figures.  $2.50, 
net. 

The  author  has  presented  a  teachers'  exposition  of  the 
art  of  electric  lighting,  different  from  those  texts  which  are 
already  recognized  as  desirable  standards  in  the  instruction 
of  technical  students.  He  has.  to  a  negligible  extent,  in- 
fringed on  the  territory  so  well  covered  by  books  like  Prof. 
Crocker's  two  volumes  on  "Electric  Lighting."  It  will  be 
recalled  that  Prof.  Crocker  in  his  treatise  started  out  with 
the  history  of  electric  lighting,  following  that  up  with  a 
description  of  the  present  system  of  electric  units  previous 
to  giving  a  classification  of  different  systems  of  artificial 
lighting  with  electric  current.  It  will  be  recalled  also  that 
he  discussed  the  proper  location  of  generating  plants  and 
the  arrangement  of  buildings  and  machinery.  A  considera- 
ble portion  of  Prof.  Crocker's  treatise  is  given  over  to  the 
mechanical  engineering  of  power  plants,  comprising  such 
items  as  steam  engines,  steam  boilers,  power-house  piping, 
gas  producers  and  gas  engines,  waterwheels  and  turbines, 
etc.  Then  he  -went  into  the  design  of  electric-generating 
equipment,  both  electrically  and  mechanically,  as  the  best 
■way  of  leading  up  to  the  more  purely  electrical  side  of  the 
art.  The  second  volume  of  Prof.  Crocker's  treatise,  as  will 
be  remembered,  largely  concerned  itself  with  systems  of  dis- 
tribution, discussions  of  alternating-current  phenomena  and 
apparatus,  practical  details  of  underground  construction 
work,  the  construction  and  use  of  arc  lamps,  incandescent 
lamps,    meters,    etc. 

Prof.  Franklins  text  is  evidently  prepared  from  a  very 
different  viewpoint,  since  he  emphasizes,  everywhere  pos- 
sible, the  influence  of  economical  considerations  on  design, 
giving  only  ver.v  minor  space  to  descriptions  of  apparatus 
and  expositions  of  design.  At  the  start  he  outlines  the  items 
into  which  the  cost  of  generating  electric  power  may  be 
divided,  and  in  setting  forth  these  classifications  he  takes 
data  which  have  been  made  available  by  different  engineers 
to  illustrate  his  divisions.  He  has  thus  opened  up  imme- 
diately that  field  of  discussion  which  the  engineer  must  enter 
as  soon  as  he  undertakes  practical  -work  in  the  electric- 
lighting  industry,  particularly  in  this  latter  day  when  the 
reasonableness  of  rates  and  the  actual  cost  of  furnishing 
energy  becomes  so  important  in  the  relations  of  a  company 
to  its  patrons  and   to   public  regulating  commissions. 

The  theoretical  elements  of  any  schedule  of  rates  are 
considered:  items  such  as  (1)  a  fixed  charge  to  cover  cost  of 
metering,  billing,  etc.;  (2)  a  minimum  charge  to  cover  in- 
vestment behind  readiness  to  serve,  and  (3)  a  charge  for 
energy  actually  consumed.  The  author  also  emphasizes 
simplified  schedules  and  shows  the  conditions  under  which 
simplification  is  possible  even  to  the  extreme  of  doing  bus'- 
ness  under  flat  rate.  Between  the  rate  discussions  and  a 
summary    of  the    financial    and   engineering    operations    of   tha 
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municipal  electric-supply  plant  of  i\'ellington,  Conn.,  there 
are  sandwiched  in  some  very  brief  descriptions  of  electric- 
energy    meters. 

The  second  and  third  chapters  comprise  work  on  distri- 
bution and  transmission — taking  up  theoretical  discussions 
of  circuits  and  some  more  important  practical  details,  such 
as  stresses  in  catenary  sags,  pole-line  construction,  insula- 
tors, etc.  Chapters  IV  to  VII,  inclusive,  are  largely  given 
over  to  what  we  would  call  nowadays  "illuminating  engi- 
neering." This  includes  the  older  fundamental  ideas  behind 
the  art  and  science  of  photometry  and  the  newer  material  on 
planning  the  illumination  of  specific  exterior  and  interior 
locations.  The  absorption  method  of  finding  the  amount  of 
light  and  electric  energy  required  for  a  given  scheme  of 
Interior  illumination  has  been  employed  to  good  advantage, 
giving  the  student  at  one  and  the  same  time  a  clear,  easily 
grasped  idea  of  the  actions  which  go  on,  and  a  short  easy 
method  for  finding  the  average  value  of  illumination. 

In  the  latter  part  of  the  book.  Prof.  Franklin  has  departed 
somewhat  from  electric  lighting  to  include  much  matter  of  a 
general  interest  in  teaching  electrical  engineering  and  of, 
perhaps,  some  remote  connection  with  electric  lighting.  For 
Instance,  there  Is  a  chapter  on  "electrolysis  and  batteries," 
In  which  he  gives  a  very  readable  and  interesting  review  of 
the  modern  conception  of  electro-chemical  theories.  This 
leads  up  to  descriptions  of  a  few  more  important  primary 
cells  and  to  the  lead  and  nickel-iron  storage  batteries. 
Finally,  he  compares  the  cost  of  securing  current  from 
primary  batteries  and  mechanical  generators,  that  the  student 
may  see  how  chemical  generation  must  cost  from  $1.50  to  ?4 
per  kw.-hr.  It  is  well  that  the  student  should  realize  such 
facts  early  in  his  study,  and  such  specific  analyses  as  here 
given  should  give  a  transferable  impression. 

There  Is  a  chapter  on  "miscellaneous  applications,"  In 
which  are  found  some  very  elementary  descriptions  of  the 
theory  of  simple  ana  multiplex  telegraphy,  submarine  signal- 
ing, telephony  (including  the  use  of  loading  coils),  railway 
signaling,  etc.  There  are  two  appendices,  one  of  which  pre- 
sents the  subject  of  electric  stresses  much  in  the  same  way 
as  Is  done  in  the  author's  previous  books.  A  second  appendix 
gives  a  number  of  problems  which  may  be  used  with  the 
various  chapters. 


Mexican  Cyanide  Practice 

Kevlewcd    by    F.    V\ .    TR.M'HACK.N  • 

CYANIDE  PRACTICE  IN  MEXICO — By  Ferdinand  McCann. 
San  Frandscc  Mining  and  Scientific  Press.  London:  The 
Mining  Magazine.  Cloth;  6x9>;4  In.;  pp.  194;  39  text  II- 
lu8tratlG:.s.     ?2,  postpaid. 

The  literature  of  the  cy'-nlde  process  has  been  greatly  en- 
riched by  the  recent  Issue  of  several  books  dealing  with  this 
subject,  some  of  them  taking  up  in  great  detail  the  practice 
followed  In  special  localities.  The  book  under  review  comes 
In  the  latter  class,  and,  dealing  with  tiie  practice  In  Mexico, 
V  here  silver  Is  almost  always  present  In  considerable  quan- 
tity, and  where  the  adaptation  of  the  proces-j  to  the  treat- 
ment of  gold-silver  ores  In  which  the  silver  Is  combined  as 
sulphide,  sulpharsenl/le  or  sulphantlmonlde,  forms  not  readily 
amenable  to  simple  cyanldatlon,  has  been  successfully  carried 
out.  It  will  be  welcomed  by  those  Interested  In  the  treatment 
of  such   ores. 

After  a  brief  review  of  the  history  of  the  cyanide  pro- 
cess and  a  general  discussion  of  the  various  methods  of 
treatment,  the  practice  Is  described  In  detail  as  carried  out 
at  11  different  plants.  In  addition  there  are  chapters  on 
Cyanide  Practice  In  .Small  Plants,  Continuous  Cyanide  Treat- 
ment, Cyanldatlon  In  Pan-Amalgamation  Mills  without 
ChanKe  In  the  Machinery,  Precipitation  with  Met<i.illc  Zinc, 
and  Treotment  »f  CyunlUe  Precipitates. 

Deacrlptlo.is  of  the  various  plants  are  very  complete  and 
beInK  accompanied  by  details  of  capurltles  of  various  ma- 
chines and  devices,  consumption  of  chemicals  and  costs  of 
operations  cannot  fall  to  be  of  great  value  to  those  con- 
cerned with  the  treatment  of  ores  similar  to  the  Mexican 
ores    treated    by    these   different    companies. 

It  la  Interesting  to  mile  differences  In  Mi-xlcan  and  South 
African  practice.  In  .Mi'Xlrii,  as  well  as  In  other  parts  of 
America,  Chilian  and  Huntington  mills  are  In  Very  general 
use  as  Intermediate  or  llnnl  crushers,  while  In  South  Africa 
stumps  follow  breakers  and  all  line  crushing  Is  done  In  tube 
mills.  The  logical  practice  would  seem  to  be,  except  where 
lialtery  amnlKiiniiitlon  Is  ri'ipilred,  to  usi-  breakers,  rolls,  or 
bull    mills    without    screens,    followed    by    tube    mills. 

Classification,  or   rather  sanil-sllme  separation.   Is  made  In 


South  Africa  almost  exclusively  by  means  of  cone-classiflers, 
more  recently  with  the  addition  of  the  Caldecott  diaphragm. 
In  ilexico,  mechanical  classifiers  are  in  general  use,  the  drag- 
classifier,  the  Archimedean  screw  type  or  the  Dorr  scraper 
type    being    the    forms    preferred. 

Filtration  of  slime  in  Africa  is  conducted  with  filter 
presses  or  more  generally  with  vacuum  filters,  although  de- 
cantation  renders  filtration  unnecessary  in  many  plants.  In 
Mexico  vacuum  filters,  pressure  filters,  with,  occasionally, 
filters   of  the   Merrill   type  are   used. 

The  flow  sheet  of  the  Esperanza  practice  is  very  excellent 
and  the  "Data  Jielative  to  Various  Cyanidation  Plants."  com- 
piled by  W.  E.  Hindry,  contains  in  small  compass  a  great 
amount    of  valuable    in.ormation. 

The  metallurgists  who  have  worked  out  the  treatment  of 
these  Mexican  ores  have  done  a  very  valuable  service  and 
Mr.  McCann  is  to  be  congratulated  for  his  work  in  making 
available    in   compact    form   the    result    of   these    labors. 

Unfortunately,  there  are  a  number  of  errors,  mainly  typo- 
giaphical,  which  have  escaped  the  proof  reader.  Among 
many  are  the  following:  "stop-clock,"  page  130,  "drip  cork," 
page  129,  92,656  pesos  instead  of  2.656  pesos  treatment  cost  on 
page  36.     There  is  a  redundancy  in  "decanted  off,"  page  15. 

Chemists  and  metallurgists  generally  will  question  the 
accuracy  of  the  following  statement  and  reaction:  "Alkali,  in 
the  presence  of  oxygen,  may  dissolve  zinc  forming  potassium 
zincate  and  hydrogen  peroxide,  according  to  the  following 
reaction: 

Zn    +    2  KOH    +    Oo   -   KoZnOj    +    HoOa" 

It  is  generally  believed  that  the  reaction  was  rather  one 
of   reduction: 

Zn    +    L-  KOH    =    KjZnO;    +    H. 

The  reviewer  wonders  -where  McCann  finds  authority  for 
the   reaction    as   he    gives    it. 


Military  and  Tropical  Hygiene 

MILITARY  HYGIENE  AND  SANIT.XTION — By  Col.  Charles  H. 
Melville,  M.  B.  Bdin.,  D.  P.  H.;  Royal  Army  Medical  Corps; 
Late  Sanitary  Officer,  Army  Headquarters,  India.  New 
York:  Longmans,  Green  &  Co.  London:  Edward  Arnold. 
Cloth;  5V4x9  in.;  pp.  41S;  numerous  tables  and  diagrams. 
$3.50,   net. 

AIDS  TO  TROPICAL  HYGIENE — By  Major  R.  J.  Blackham, 
1).  P.  H.  (London):  Divisional  Sanitary  Officer,  First  Di- 
vision, Indian  Armv.  New  York:  William  Wood  &  Co. 
Cloth;   414x61,-;   in.;   pp.   vli  1 192.     $1.25,   net. 

If  those  portions  of  Colonel  Melville's  book  which  deal 
with  the  more  strictly  military  phases  of  his  subject  are  as 
good  as  those  which  have  to  do  with  sanitation,  and  we  have 
no  reason  to  doubt  that  they  are,  then  he  has  produced  an 
unusually  good  treatise.  The  volume  is  founded  on  lectures 
delivered  by  the  author  while  Professor  of  Hygiene  at  the 
Royal  Army  Medical  College,  and  is  marked  throughout  with 
a  rare  combination  of  scientific  knowledge  and  Judgment 
with   practical    good   sense. 

Besides  such  topics  as  the  physical  condition  and  train- 
ing of  recruits,  marching,  and  the  food,  rations,  clothing  and 
equipment  of  the  soldier,  the  book  deals  at  considerable 
length  with  sanitary  organization,  water-supply  and  purifica- 
tion, ventilation,  removal  .and  disposal  of  various  wastes,  the 
design  and  care  of  barracks  and  of  less  permanent  military 
habitations,  the  prevention  of  infectious  diseases,  disinfec- 
tion   and    the    sanitation    of    the    battlefield. 

In  ifeneral.  subjects  which  have  been  treated  over  and 
again  In  other  texts  and  which  are  not  materially  different 
ir;  private  and  military  sanitation,  like  plumbing,  sewerage 
and  sewage  treatment,  are  briefly  dismissed — a  most  praise- 
worthy   feature    of    the   book. 

From  the  military  viewpoint,  the  removal  of  sewage  and 
of  night  soil  Is  rightly  considered  as  of  greater  linportaiu  .• 
than  their  disposal.  For  night  soil  and  garbage,  burnlnj;  :''.^ 
near  as  reasonably  may  be  to  the  point  of  origin  Is  advocali' 
Feces  and  urine  from  persons  known  to  be  Infected  with  i> 
phold  lever.  In  the  author's  opinion,  should  be  disinfect.. I  \'\ 
boiling.  Experience  In  India  points  to  comparatively  Uttli 
danger  of  typhoid  from  water-supplies,  up  to  the  point  "t 
distribution  to  Individual  users,  but  the  greatest  care  In  ili> 
trlbutlon  from  tanks  or  water  taps  by  human  water  carrhis. 
particularly    by    Indian    natives.    Is   urged. 

Hypochlorite  water  disinfection  Is  not  given  thi'  fullness 
of  consideration  or  the  value  which  It  seems  to  merit,  but 
the  British  are  conservative  In  this  ri'spect.  The  author  does 
not  seem  to  hold  the  septic  tank  In  high  esteem,  and  does  not 
even  mention  the  Imhoff  tank.  The  latter  failure,  again.  Is  In 
line  with  British  consii  vatlsm.  We  hasten  to  add,  however, 
that  no  general  accusation  of  British  or  other  conservii tisni  or 
Insularity    would    hold    good    against    the    author.       He    shows 
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a    bii-Mclth    of    Inl'mnuilldii    and    Judgment    allk.',    whk-li    Ih    ii 
common    In    Urltlsh    WiUi'in. 

Colonel  Melville's  book  as  a  whole  deserves  hearty  eoi 
niendatlon.  We  should  suppose  that  It  mlnht  be  useful 
armj'  officers  responsible  for  the  health  of  soldiers,  and  t 
sanitation  of  camps  In  any  part  of  the  world,  although  It  seei 
to  be  founded  lartjely  on  Kast  Indian  conditions.  The  bo 
also  contains  many  practical  suBKestions  and  even  sped 
data  of  possible  use  to  any  one  in  charge  of  enprlneerlng  a 
construction  camps,  besides  abounding  with  ideas  that  canr 
.'ail  to  interest  the  student  of  general  hygiene  and  sanitatli 


Major  Blackham,  in  his  "Aids  to  Tropical  Hygiene,"  has 
compressed  into  small  compass  a  large  amount  of  useful  in- 
formation. Both  personal  hygiene  and  general  sanitation  are 
treated.  The  chapters  on  water  purification  and  sewage  treat- 
ment betray  a  superficial  knowledge  of  these  subjects  and 
contain  a  number  of  misleading  statements.  The  section  on 
the   disposal    of   household    refuse    is   brief  and    unsatisfactory. 

All  three  of  these  subjects  are  treated  with  a  brevity  and 
shallowness  that  is  in  striking  contrast  with  the  three 
chapters  on  Insects  and  Disease,  Animal  Parasites  and  Pre- 
vention of  Malaria.  Considering  the  small  size  of  the  book 
these  subjects  are  treated  in  great  detail.  It  is  questionable 
whether  in  a  "Students  Aids  Series"  there  is  occasion  for 
going  so  minutely  as  has  this  author  into  the  natural  history 
of  the  various  mosquitoes  and  flies  described.  If  such  detail 
Is  required  it  would  seem  to  be  better  either  to  refer  the 
students  to  larger  and  special  treatises.  If  such  exist,  or  else 
to  add  to  this  series  a  book  dealing  with  these  subjects  alone. 

Notwithstanding  the  foregoing  criticisms.  Major  Black- 
ham's  little  book  has  much  to  commend  It.  Particularly  good 
is  a  folding  sheet  at  the  end  of  the  book  containing  a  tabular 
summary  of  "Tropical  Diseases  Indicating  Preventive 
Measures." 


Radioactivity 


Reviewed   by   CHARLES  BASKERVILLE* 

STUDIES  IN  RADIOACTIVITY— By  W.  H.  Bragg.  M.  A.,  P.  R. 
S.,  Cavendish  Professor  of  Physics  In  the  University  of 
Leeds;  formerly  Elder  Professor  of  Mathematics  and  Phys- 
ics in  the  University  of  Adelaide.  New  York:  The  Mac- 
millan  Co.;  London:  Macmillan  &  Co.,  Ltd.  Cloth;  6x9  in.; 
pp.    196;   70    text   figures:    $1.60,    net. 

All  students  of  radiochemistry  are  familiar  with  the  ex- 
perimental investigations  of  Bragg  and  of  Bragg  and  R. 
Kleeman  on,  mainly,  the  phenomena  attending  the  passage 
of  the  alpha-,  beta-,  gamma-  and  X-rays  through  matter,  a." 
published  In  the  "Philosophical  Magazine"  during  the  past 
eight  years.  Bragg  and  Kleeman  first  attacked  certain 
questions  in  the  study  of  radioactive  transformations  in  1904, 
and  the  Interesting  experiments  performed  by  them  and  the 
conclusions  which  they  arrived  at  therefrom  have  thrown 
light  on  the  nature  of  the  alpha-rays  and  on  the  laws  of 
their  absorption  by  matter,  on  the  scattering  of  the  beta-ray 
and  its  loss  of  energy,  and  on  the  nature  and  properties  of 
the   X-    and    gamma-rays. 

In  this  volume  Bragg  deals  with  the  subjects  which  he 
has  investigated,  in  response  to  a  request  that  he  prepare 
an  account  of  his  experiments  and  conclusions.  He  has  not 
however,  confined  the  book  within  the  limits  of  his  own 
enquiries,  but  has  included  the  field  in  which  his  investiga- 
tions have  been  conducted.  While  this  field  may  be  regarded 
as  but  a  limited  portion  of  the  domain  of  radiochemistry.  as 
pointed  out  by  the  author  himself,  yet  the  attempt  to  give 
a  presentment  of  the  Important  features  of  a  special  subject 
and  to  collate  the  things  wliich  most  Invite  comparison  has 
been  successful,  and  the  book  will  undoubtedly  serve  a  use- 
ful purpose  in  conveniently  supplying  the  results  of  special 
studies  In  an  important  field  of  radioactivity.  It  is  divided 
Into  17   chapters  and   Includes  a  good   Index. 

It  must  be  borne  in  mind  that  the  biok  deals  exclusively 
with  certain  phases  of  the  physical  side  of  radioactivity. 
Consequently,  considering  that  the  chemical  side  Is  of  equal 
Importance,  the  general  reader — In  fact,  all  others  than  radio- 
chemists  and  physicists  who  have  specialized  in  radioactivity 
— will  lay  down  the  work  with  a  feeling  that  he  has  only  heard 
part — an  intermediate  part — of  a  serial;  but  it  may  be  cor- 
dially recommended  to  the  advanced  student  of  chemistry 
and  physics  of  the  radio-elements. 

The  work  is  well  printed  on  substantial  paper.  There 
are   very   few   misprints. 


UlOINFoUCi;!)  -  CONflRETE  CONSTRUCTION  —  Advanced 

CoiirHc,     with     NurnerouH     Fully     Worked     KxampleH.       By 
M.  T.  ranteli.   Llii  iitl.ite.   I{.   1     n.  A.,   Head  of  Arehlleclure 
and     UulldlMg     Department.     Municipal    Technical    College, 
Brighton.      London:     K.    a    K.    N.    Spon,    Ltd.      Ni-w    York: 
Spon    &    Chamberlain.      Cloth;    7x10    in.;    pp.    xl  +  240;    251 
illustrations.    Including    7    folding    plates.      15. 
English    engineers    are   just    beginning    to    realize    that    the 
design  and  construction  of  reinforced  concrete  is   not  a  secret 
process    known    only    to   a   certain    limited    guild,    to    which   all 
general    practitioners   must    turn    when    reinforced    concrete    is 
to  be  used.      While  the  various  "systems"  still    have  a  greater 
prestige    in    Great    Britain     than    in    any    other    country,     the 
growing     number    of    British     books     on     reinforced     concrete 
shows   that   there   is  a  demand   among  englneer.s   for   more   In- 
formation   as  to  design,   which   information,    it   is    to  be   hoped, 
will    be    used    in    original    designing    rather    than    In    checking. 
However,  the  comparative  novelty  of  such  books  explains  the 
elementary    form    that    most    of    them    take.      Occasionally   an 
English    book    on   concrete  is  supertechiiical :   such   a   book,    for 
Instance,    is    Faber    &    Bowie's    "Reinforced-concrete    Design" 
(reviewed   here  on  June  13,  1912,  p.   1151),  but  in   general   they 
are    devoted    only    to    the    most   simple    phases    of   concrete   de- 
sign. 

The  book  before  us  is  called  an  "Advanced  Course,"  and 
follows  a  previous  "Elementary  Course,"  and  yet  it  takes 
up  only  the  simplest  design  and  the  stock  forms  of  construc- 
tion. It  further  follows  the  elementary  types  of  text  In  nu- 
merous numerical  examples  which  are  used  to  illustrate  the 
occasional  general  principles.  An  examination  of  the  book, 
however,  shows  this  to  be  a  most  admirable  method  of  in- 
struction, and  one  that  could  be  profitably  followed  In  other 
texts.  The  beginner  can  always  more  readily  understand  a 
specific    example    than   a   general    formula. 


A  German  Treatise  on  Oil  Engines 

OELMOTOREN  IN  VIERTAKT-  UND  ZWEITAKTBAUART— 
By  H.  Haeder,  Ingenieur.  Vol.  I.  Bauarten,  Wlrkungs- 
welse,  Berechnung  und  Konstruktionseinzelhelten  der 
Motoren  und  Motorenteile.  Cloth;  4^ixS  in.;  pp.  xvi  +  25o; 
460  text  figures.  Vol.  II.  Hauptmasse,  Masstabellen, 
DIagramme,  Versuchsergebnisse,  Berechnungen,  Gewichte. 
Prelse,  Aufgaben  und  Beispiele.  Cloth;  9x8  In.;  pp.  vill  + 
lOS;  numerous  text  figures,  58  plates.  Wiesbaden:  Otto 
Haeder.  Vol.  I,  5  marks.  Vol.  II,  13.50  marks.  Com- 
plete,  18.50   marks. 

An  examination  of  these  volumes  impresses  one  at  once 
how  far  Europe  is  In  advance  of  this  country  in  the  design 
and  construction  of  internal  combustion  engines.  We  note 
with  regret,  also,  that  It  Is  likewise  far  in  advance  of  this 
country  in  the  extent  to  which  publicity  is  given  to  the  art 
of  mechanical  design.  It  would  be  easy  to  criticise  these 
volumes  by  saying  that  they  are  to  a  considerable  extent  a 
compilation  of  matter,  which  has  previously  appeared  in  tech- 
nical publications  and  In  trade  catalogs.  The  work  is  not  to 
be  compared,  of  course,  it  will  be  admitted,  to  the  monu- 
mental treatise  of  Giildner  on  internal-combustion  engines. 
On  the  other  hand.  It  is  also  true  that  these  volumes  are  filled 
with  just  the  sort  of  information  that  the  practical  designer 
of  oil  engines  desires  to  have.  There  Is  a  profusion  of  de- 
tailed drawings  of  oil  engines  of  many  sizes  and  types  and 
especially  of  their  details.  These  drawings  are  In  many 
cases  quite  fully  dimensioned,  and,  while  reduced  to  a  com- 
paratively small  scale,  they  are  still  of  great  use  to  the  de- 
signer. 

It  would  be  absolutely  Impossible  to  publish  such  a  book 
In  the  United  States,  even  If  the  oil-engine  Industry  were 
advanced  to  as  high  a  stage  of  perfection  In  this  country  as 
It  Is  In  Germany.  There  Is  a  prevalent  idea  in  this  country 
that  European  manufacturing  concerns  are  much  more 
secretive  In  their  policy  than  American  concerns.  There  is 
this  much  foundation  for  the  Idea:  It  is  generally  much  more 
diflicult  for  an  engineer  to  obtain  access  to  a  European  en- 
gineering works  than  to  a  similar  works  In  the  United  States, 
in  GeriTiany  and  France.  On  the  other  hand,  the  art  of  me- 
chanical design  Is  immensely  stimulated  and  aided  by  the 
extensive  publication  of  detailed  drawings  of  machinery  in 
technical  journals,  and  in  such  books  as  the  one  before  us. 
The  American  editor  of  a  technical  journal  or  the  American 
writer  of  a  technical  treatise  who  attempts  to  secure  from 
American  manufacturers  anything  In  the  way  of  detailed 
drawings  of  the  machines  which  they  build  invariably  finds 
that  he  has   run   square  against  a  stone   wall. 

We  believe  that  this  mistaken  attitude  of  American  man- 
ufacturers has  very  much  to  do  with  the  backward  state 
of  mechanical-engineering  design  In  this  country  as  compared 
with  Europe.  The  men  in  each  establishment  In  America  are 
working  independently  with  no  knowledge  of  what  is  being 
done  by  others  In  the  same  field  except  as  It  is  picked  up 
more   or  less  surreptitiously.     It  Is  a   fact  that  designing  en- 
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gineers  in  many  American  shops  make  extensive  use  of 
foreign  publications  sucli  as  tiiis  before  us,  and  must  do  so, 
indeed,  if  they  are  to  lieep  at  all  up  to  date. 

The  recent  development  of  the  oil  motor  in  Europe  has 
been  remarkable.  In  the  United  States  the  era  of  cheap  gaso- 
line has  lasted  so  long  that  only  a  very  few  firms  have  both- 
ered themselves  at  all  over  the  design  of  motors  burning 
kerosene  or  heavier  oils.  In  Europe,  however,  there  is  a 
great  variety  of  oil  engines  produced  by  many  different  man- 
ufacturers, in  all  sizes  from  small  machines  of  a  few  horse- 
power up  to  the  large  Diesel  engines  of  1000  to  2000  hp. 
Their  construction  has  become  as  well  established  an  in- 
dustry in  Europe  as  has  the  production  of  ordinary  steam 
engines  in  the  United  States.  With  the  rapid  increase  in  the 
consumption  of  gasoline  in  this  country  and  the  steady  in- 
crease in  Its  price,  which  is  inevitable  in  the  future,  there  is 
certain  to  be  a  great  demand  for  successful  oil  engines  in 
the  United  States.  Careful  study  of  European  designs  will 
enable  American  manufacturers  to  save  the  expenditure  of 
much  money  in  useless  experiments. 


Studies  of  Aviation 

Reviewed    by    WILLIAM    McENTEE* 

THE  MECHANICS  OF  THE  AEROPLANE— A  Study  of  the 
Principles  of  Flight.  Bv  Captain  Duchene.  Translated 
from  the  French  by  John  H.  Ledeboer.  B.  A..  Associate 
Fellow,  Aeronautical  Society:  Editor  "Aeronautics," 
Joint-Author  of  "The  Aeroplane."  and  T.  OB.  Hubbard. 
Secretary  of  the  Aeronautical  Society;  Joint-Author  of 
"The  Aeroplane."  New  York,  London,  Bombay  and  Cal- 
cutta: Longmans,  Green  &  Co.  Cloth:  5^4x9  in.;  pp.  xH 
231;   91    text   figures.      $2.25,    net. 

STABILITY  IN  AVIATION — An  Introduction  to  Dynamical 
Stability  as  Applied  to  the  Motions  of  Aeroplanes.  By 
G.  H.  Brvan.  Sc.  D.,  F.  R.  S. ;  Professor  of  Pure  and 
Applied  Slathematics  in  the  University  College  of  North 
Wales,  formerly  Fellow  of  Peterhouse,  Cambridge.  New 
York  and  London:  The  Macmlllan  Co.  Cloth;  6x9  in.;  pp. 
192;    38    text    figures.      $2.    net. 

The  author  of  "The  Mechanics  of  the  Aeroplane"  Is  Captain 
of  Engineers  In  the  French  Army.  In  1911,  according  to  the 
Translators'  Preface,  the  French  Academy  of  Sciences 
awarded  him  the  Monthyon  prize.  In  recognition  of  his  pro- 
duction   of    the    original    of    this    "Study." 

The  book  is  designed  to  supply  a  demand  for  an  explana- 
tion of  the  principles  of  mechanical  flight  in  such  form  that 
an  education  In  abstruse  mathematics  will  not  be  required  In 
order  to  read  It  Intelligently.  At  the  same  time.  It  does  not 
seek  to  convey  the  essential  element  of  the  subject  in  a  way 
which  can  be  said  to  be  popular,  or  make  an  appeal  to  a 
wider  circle  of  readers  by  sacrificing  .mathematical  accuracy 
of  statement  In  an  attempt  to  convey  In  words  facts  which 
are  best  expressed  In  formulas.  The  author  has,  on  the 
whole,  succeeded  In  avoiding  abstruse  mathematics 
one  hand  and  loose  popular  form  on  the  other.  The 
Is  presented  so  that  It  will  readily  be  understood 
reader    who    has    a    good    high-school    education. 

The  volume  Is  divided  into  four  parts.  Part  I 
of  100  pages,  dealing  with  flight,  both  horizontal  and  ob- 
lique. In  still  air.  In  I*art  II,  65  pages  are  devoted  to  the 
question  of  stability.  Parts  III  and  IV  deal  with  the  effect 
of  the  wind  and  with  the  screw  propeller,  respectively,  tak- 
ing together  some  43  pages.  At  the  end  of  the  book  are 
given  9  pages  of  tables  which  are  useful  for  those  making 
aerodynamic  computations,  and  particularly  so  If  conversions 
from   the   metric   to   the    English   system   are   Involved, 

<^ln  page  2  the  statement  Is  made,  In  discussing  the  sub- 
ject of  air  pressures  on  Inclined  planes,  that  "the  magnitude 
of  the  pressure  Is  proportional  to  the  square  of  the  velocity," 
On  the  opposite  page.  It  Is  stated  that  "the  pressure  Is  pro- 
portional to  the  velocity."  This  Is  apparently  a  slip  by  the 
author   or    translators. 

It  Ih  perhaps  unfortunate  that  the  angle  of  Incidence  Is 
expressed  In  terms  of  the  natural  sine  Instead  of  degrees. 
Though  convenient  for  computations.  It  Is  confusing  because 
of  the  more  general  use  of  the  latter  for  this  purpose.  The 
author  himself  finds  It  necessary  In  many  places  throughout 
the    book    to  state    the   angle   In    both    forms. 

On  page  8,  the  ai?rodynamlc  constant,  or  pressure  co- 
efflrlenl,  K,  Is  staled  to  be  characteristic  of  the  "lifting  ofll- 
rli  ney"  of  a  plane  or  curved  surface,  and  It  Is  therefore 
called  throughout  the  book  the  "lifting  cfTlclency."  This  Is 
n  curious  confusion  of  the  terms  "elHclency"  and  "capacity." 
The  "efllclency"  of  an  aProplanc  Is  greatest  when  the  ratio 
of    lift    to    drift    Is    greatest.      It    does    not    necessarily    follow 
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that  under   this  condition  its  weight-carrying  capacity  is  also 
greatest. 

This  confusion  of  terms  leads,  in  a  lengthy  discussion  of 
the  relations  between  weight,  speed,  angle  of  incidence  and 
value  of  K,  to  what  is  called,  on  page  19,  "at  first  sight 
.  .  the  astonishing  result  that  ....  The  aero- 
plane possessing  the  most  inefficient  planes  will  fly  the  fast- 
est." Instead  of  changing  the  error  producing  name  given  to 
the  constant  K,  the  author  remarks  that  the  advantage  is 
only  apparent  and  that  the  increase  in  speed  is  obtained  at 
an  excessive  cost  in  power.  This  part  of  the  work  could  be 
recast  to  advantage. 

With   the   exceptions  noted.   Part   I   is  well   presented. 

Passing  on  to  Part  II,  dealing  "n^ith  equilibrium  and  sta- 
bility, one  is  struck  by  the  assertion  that  it  is  erroneous  to 
liken  the  equilibrium  of  an  aeroplane  to  that  of  a  boat,  and 
still  more  so  by  the  attempted  proof  of  that  assertion,  the 
proof  being  based  on  the  assumption  that  when  equilibrium 
is  disturbed  the  center  of  effort  and  direction  of  action  of 
the  supporting  forces  is  such  that  their  line  of  action  passes 
through  the  center  of  gravity  of  the  aeroplane  in  all  cases. 
Under  such  circumstances,  there  could,  of  course,  be  no  right- 
ing moment  tending  to  right  the  machine.  The  proof,  how- 
ever, is  a  clear  case  of  arguing  in  a  circle.  In  a  foot  note,  it 
is  stated  that  this  assertion  applies  only  to  transverse  equili- 
brium. As  a  matter  of  fact,  it  is  only  true  in  the  very  ex- 
ceptional case  when  the  center  of  effort  of  the  supporting 
forces  coincides  exactly  with  the  center  of  gravity  of  the 
aeroplane.  In  the  subsequent  discussion  of  the  subject, 
formulas  are  derived  for  longitudinal  stability,  which  are  ex- 
actly analogous  to  those  used  to  express  the  stability  of  a 
ship. 

The  treatment  of  the  propeller  problem  in  the  last  part  of 
the   book   is  not   very   impressive.      The   formula 

T    =    b    V=    D=, 
giving  the  relation  between  thrust,  speed  of  advance  through 
the  air,   and  diameter  of  the  propeller   required,   is  simple  and 
can    be    used    with   excellent    results,    if   the   value   of   the    con- 
stant b   is   taken   with   due   regard   to   type   and   pitch   ratio. 

The  statement  on  page  215  that  a  pitch  ratio  of  3.14  Is 
desirable  for  efficiency  is  contrary  to  results  of  experiments 
both  with  air  and  water  propellers,  which  agree  in  showing 
a   pitch   ratio  of  about   1.5   to   be   best. 

The  rather  guarded  opinion  expressed  as  to  the  probable 
superior  efficiency  of  4-bladed  as  compared  with  2-bladed 
propellers   is  also  at   variance   with  experimental   results. 


•Naval   Constructor,   U.   H.  N..    Pore   River  Shipbuilding  Co., 
Quincy,   Muss. 


In  "Stability  in  Aviation."  Prof.  Bryan  Is  frankly  a  mathe- 
matician, working  with  the  mathematician's  tools  In  the  field 
of    aeronautics. 

In  a  novel  and  interesting  "Introduction  and  Summary," 
comprising  the  first  18  pages  of  the  book,  the  author  sets 
forth  his  reasons  for  undertaking  the  present  work,  as  fol- 
lows: 

In  this  book  attention  Is  concentrated  on  the  mathematical 
aspect  of  the  problem  for  several  reasons.  In  the  first  place, 
there  is  no  obvious  alternative  between  developing  the  mathe- 
matical theory  fairly  thoroughly  and  leaving  it  altogether 
alone;  any  attempt  at  a  via  media  would  pi'Obably  lead  to 
erroneous  conclusions.  In  the  second  place,  the  formulic 
arrived  at,  even  In  the  simplest  cases,  are  such  that  It  Is  dif- 
ficult to  see  how  they  could  be  established  without  a  mathe- 
matical theory.  In  the  third  place,  there  Is  probably  no  lack 
of  competent  workers  Interested  In  the  practical  and  experi- 
mental side  of  aviation,  and  under  these  conditions  It  is  evi- 
dent that  the  balance  between  th(?ory  and  practice  can  be  im- 
proved by  throwing  as  much  weight  as  possible  on  the 
mathematical  side  of  the  scale.  Lastly.  It  Is  hoped  to  advo- 
cate the  claims  of  aeroplane  equilibrium  and  stability  as  an 
educational  subject  suitable  for  study  In  our  universities 
alongside  with  such  branches  of  applied  mathematics  and 
mathematical  physics  as  hydrodynamics,  and  particle  and 
rigid   dynamics. 

And  as  If  the  forces  at  work  on  the  theoretical  side  were  In 
need  of  recruits,  this  Is  follow<-d  by  an  Invitation  to  other 
mathematicians  to  Join  In  the  exploration  of  the  new  field, 
where    It    Is    promised     that     many    problems    await    solution. 

There  Is  no  doubt  that  there  Is  iji-ed  of  rigid  theoretical 
Investigations  of  the  forces  Involved  In  the  8ubJ<>et.  Theorists 
should  therefore  be  encouraged  to  extend  their  Investigations 
to  the  mathematical  limit,  so  to  speak.  If  the  conclusions 
arrived  at  agree  with  observed  facts,  they  supply  a  logical 
explanation  of  them.  If  they  do  not  agree  with  the  facts,  so 
much   the   worse  for   theory,   and   no  harm   has   hei-n   done. 

The  author  first  deduces  the  six  general  equations  of  mo- 
tion, as  used  In  Rigid  Dynamics.  These  are  applied  under 
various  assumed  conditions  of  equilibrium  and  disturbed 
equilibrium,  the  result  bi-lng  a  maze  of  niiithemalles.  In  whii'h 
a  number  of  transforniallims  and  assumptions  as  to  Import- 
ance of  neglected  terms  are  necessary.  In  order  to  simplify 
the  results  sufflc'lenlly  to  make  them  capablu  of  liidlcatltig 
any   particular   conclusion. 
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The  danger  of  the  method  Is  that  In  the  process  of  slm- 
plllltiitlon  certain  assumptions  may  be  admitted  which  event- 
ually lead  to  error.  For  example,  on  paKe  G.'i,  under  what  Is 
calleJ  the  "Principle  of  Independence  of  HelBht,"  It  Is  con- 
cluded that  "If  an  aeroplane  Is  stable  when  the  planes  are 
on  a  level  with  the  center  of  gravity,  the  stability  Is  only 
very    sUprhtly    affected    by    raising    or    lowering    the    planes." 

This  appears  doubtful.  On  a  "Wright"  aSroplane  a  con- 
siderable initial  transverse  stability  Is  obtained  by  placing  the 
centir  of  gravity  of  the  machine  with  passengers  about  12 
in.  below  the  center  of  support.  If  the  center  of  gravity 
were  raised  18  In.,  the  aeroplane  would  certainly  become 
Initially    unstable    as    concerns    transverse    Inclinations. 

The  book  as  a  whole  appears  to  be  equal  to  the  best 
known  previous  work  of  the  same  class,  published  In  Eng- 
lish, that  Is  Lanchester's  "Aerodonetlcs"  (London.  1908).  The 
methods  employed  in  the  two  are  radically  different,  but  the 
conclusions  reached  in  each,  on  points  of  fundamental  Import- 
ance, are  In  substantial  agreement.  The  present  work  may 
be  said  to  have  made  some  advance  over  the  other,  In  that 
It  takes  account  of  the  secondary  and  more  rapid  longitudinal 
oscillations  of  an  aeroplane,  and  shows  them  theoretically  to 
be  of   little   importance. 


Applied  Statics 

Reviewed    by    AMASA    TROWBRIDGE' 

TEXTBOOK  OP  MECHANICS — By  Louis  A.  Martin.  Jr.,  Pro- 
fessor of  Mechanics.  Stevens  Institute  of  Technology.  Vol. 
IV,  Applied  Statics.  New  York:  John  Wiley  &  Sons.  Lon- 
don: Chapman  &  Hall,  Ltd.  Cloth;  5x7%  in.;  pp.  xii  +  19S: 
141    text   illustrations.      $1.50,    net.    (6/6,    net). 

A  small  book  for  a  very  broad  subject.  In  fact,  so  small 
that  only  an  outline  is  given.  The  author's  effort  to  make  a 
"teachable"  book  has  been  crowned  with  success  for.  with- 
out a  teacher,  the  student  would  certainly  find  the  path  of 
knowledge  quite  difficult  In  some  places.  The  plan  of  the 
book  is  the  same  as  in  Volume  III;  the  student  is  required 
to  deduce  his  formulas  with  the  least  possible  aid  from  the 
textbook.  Without  doubt,  this  is  bound  to  make  him  tliink 
and  to  give  him  a  more  thorough  understanding  of  the  sub- 
ject than  would  be  gained  by  merely  memorizing.  The  sclieme 
is   decidedly   a   good   one. 

The  subject  of  Applied  Statics  is  so  broad  that  one  could 
not  expect  to  cover  it  in  a  small  textbook.  The  author  has 
selected  what  he  considers  the  essentials  and  has  treated 
them  as  fully  as  his  space  permitted.  The  free  use  of  prob- 
lems has  enabled  him  to  introduce  many  points  not  covered 
by  the  text,  which  the  student  is  expected  to  dig  out  for 
himself.  A  set  of  review  problems  at  the  end  of  the  book 
servts  to  connect  the  subject  treated  to  the  problems  which 
an  engineer  might  meet  and  which  may  be  readily  solved  by 
the   methods   and   formulas   given   in   the   text. 

The  author  begins  with  a  very  concise  chapter  on  W'ork 
and  Energy.  He  introduces  many  machine  elements,  but  con- 
fines the  treatment  to  the  "static"  condition.  He  next  gives 
a  condensed  discussion  of  Coplanar  Forces  as  these  are  the 
basis  of  much  of  the  work  in  Chapter  III.  which  treats  of 
two-dimensional  structures.  These  are  the  forms  of  framed 
structures  most  frequently  used.  Then  follows  a  chapter  on 
Solid  Statics,  these  being  applied  to  the  solution  of  the 
stresses  In  sheer  legs  and  steam-shovel  frames.  Chapter  V 
treats  briefly  of  the  Equilibrium  of  Ropes  and  Cables.  Fric- 
tion is  introduced  in  Chapter  VI.  the  treatment  of  the  subject 
being  mostly  graphical.  This  is  amplified  by  a  consideration 
of  the  Forces  Acting  on  Machine  Members  and  Complete  Ma- 
chines. The  final  chapter  deals  with  Resistance  to  Rolling. 
Volume  I  of  this  series  on  Statics,  was  reviewed  in  these 
pages  on  .luly  12.  1906;  Volume  IT.  on  Kinematics  and  Kinet- 
ics. Dec.  12.  1907:  and  Volume  III,  on  Mechanics  of  Material. 
Kov.   16,    1911. 


MODERN    P.A.RK    CEMETERIE.S — By    Howard    Evarts    Weed. 

M.    S.,    Landscape    Architect.      Chicago.    Til.:    R.    J.    Haight. 

Cloth;  5x71^  in.;  pp.  145;  21  text  illustrations.  ?1.60.  net. 
Within  brief  compass  the  author  has  succeeded  in  giving 
a.  good,  general  idea,  as  well  as  some  practical  information. 
on  the  principles  which  should  be  followed  in  laying  out 
and  managing  any  cemetery  and  particularly  those  which 
depart  from  the  old-time  rigid  geometrical  lines  and  real- 
estute  conception  of  providing  as  many  salable  lots  as 
possible,  and  in  place  follow  the  principles  governing  good 
landscape  work.  The  book  contains,  among  other  things, 
practical   hints   on   grading,   planting,   lawn-making,   and   eon- 

♦General   Manager,   Rhodes  Mfg.  Co..  Hartford,  Conn. 


Btruction  of  roads.  The  latter  subject  Is  treated  by  Myron 
H.  West,  superintendent  of  Lincoln  Park,  Chicago.  A  few 
line  drawings  and  a  number  of  well  Helected  and  well  pro- 
duced halftone  photographs  add  to  the  interest  and  value 
of   the    book. 
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ALM.WAC  FOR  1913 — Baltimore,  Md.:  The  "Sun."      Paper;  5x7 

in.;    pt'.    256. 
ALTERNATING-CUUHENT   MACHINERY— A    Practical  Treat- 
ise on    Alternating-current    Principles   and    Systems,   Com- 
mercial  Tvi)c.s  of  Alternators,  Synchronous  Motors,  Trans- 
formers    (■cinviiter.s.    Induction    Motors.    Switchboard    and 
Station    ApplUuuMS,    etc.      By    William    Esly,    .S.    B.,    M.    A  . 
Head    of    Depmtment    of    Electrical    Engineering,    Lehigh 
University.       Chicago:     American     School     of    Correspond- 
ence.     Cloth;    6^4x9%    In.;    pp.   xil  +  467;    409   text   illustra- 
tions.     $3. 
AMERICAN    CITY    GOVERNMENT;    A    SURVEY    OP    NEWER 
TENDENCIES — Bv   (Jharles  A.    Beard,   Associate   Professor 
of  Politics  in   Columbia  University.     New  York;  The  Cen- 
tury  Co.      Cloth;   5i4x8',4    In  ;   pp.   420;    14   Illustrations.    »2, 
nt  t. 
AMERICAN  RAILWAY  MASTER  MECHANICS'  ASSOCIATION 
— Proceedings    for    1912.      (Secretary.    Jos.    W.    Taylor,    390 
Old   Colony    Building,   Chicago.]      Cloth;   6x9    in.;    pp.    432; 
illustrated. 
AMERICAN  WATER  WORKS  ASSOCIATION — Proceedings  for 
1912.     Troy.   N.   Y.:   John   M.   Diven.   Secy.     Cloth;   6x9   In.; 
pp.    465;   illustrated. 
BIBLIOGRAPHY    OF    NORTH    AMETtlCAN     GEOLOGY      FOR 
1911.   with   Subject   Index — John    M.   Nickles.      Bulletin    524, 
U     S     Geological    Survey     (George    Otis    Smith.    Director). 
Washington.  D.   C:  Pub.   Doc.      Paper;   5%x9i4    In.:   pp.   li.2. 
BOARD  OF  RAILROAD  COMMISSIONERS   OF  IOWA — Report 

for   1911.      Des   Moines.      Cloth:   6x9   in.;   pp.   790. 
THE    CANE    AS    A     WEAPON — By    A.    C.    Cunningham.    Civil 
Engineer.  U.   S.   Navy.      Washington.   D.  C;   The   Army  and 
Navy  Register.      Stiff   paper;   4%x6   in.;   pp.   55;  illustrated. 
50c." 
CARE   OF   TUBERCULOSIS   WAGE    EARNERS   IN   GERMANY 
— Washington.    D.    C:    U.    S.     Bureau    of    Labor.      Paper; 
5->4x9i4    in.;  pp.   133. 
CENSUS  OF  THE    CANAL  ZONE.    Feb.   1.    1912 — Taken    by    the 
Department    of  Civil    Administratior:.      Mount   Hope.   C.    Z.; 
Isthmian  Canal  Press.      Paper;   51/2x8%    in.:   pp.   58. 
CHEMICAL  ARITHMETIC  AND  CALCULATION  OF  FURNACE 
CH.\RGE.S — Bv    Regis    Chauventt.    M.     Am.    Inst.    Min.    E. 
Philadelphia  and   London:   J.  B.   Lippineott  Co.     Cloth;   6x9 
in.:  pp.  xi-t-302;  $4.  net. 
CLEAR  LAKE   WATER  SUPPLY  for  State  Institutions.  Cities 
and   Towns   in  Upper   Willamette  Valley — Report   of   Louis 
C      Kelsev     (Portland,     Ore.)     to    Oregon     State     Board    of 
Health.     Paper;   6x9   in.;   pp.   39;  illustrated. 
A    news    note    summarizing    this    report    may    be    found    on 
p.    1S7  of  Eng.   News  of  Jan.  23.   1913. 

COMMISSIONER  OF  HEALTH  OF  VIRGINIA— Report  of  En- 
nion  G.  Williams.  M.  D.  (Richmond,  Va.).  tor  1912.  Pap^r: 
6x9  in.;  pp.  200. 
CONCENTRATING  ORES  BY  FLOTATION— Being  a  Descrip- 
tion and  History  of  a  Recent  Metallurgical  Development. 
Together  with  a  Summary  of  Patents  and  Litigation.  By 
Theodore  J.  Hoover.  A.  B.,  Leland  Stanford.  Jr..  Univers- 
ity; M.  Inst.  M.  &  M.  London;  The  "Mining  Magazine. 
San  Francisco.:  Mining  &  Scientific  Press,  Agents.  Cloth: 
6x9  in.;  pp.  221;  55  text  illustrations.  $3.75. 
CONTROL  OF  WATER  CARRIERS  BY  RAILROADS  AND  BY 
SHIPPING  CONSOLIDATIONS.  PART  IV— Report  of  Com- 
missioner of  Corporations  Luther  Conant.  Jr.  (Washing- 
ton D  C  )  on  Transportation  by  W  ater  m  the  United 
States.  Paper:  fix9  in.;,  pp.  101;  illustrated. 
COSTS  OF  PRODUCING  POWER  IN  IOWA  WITH  IOWA 
COALS— By  H.  W.  Wagner.  Bulletin  29  Engineering 
Experiment  Station,  Ames,  Iowa.  Paper;  6x9  in.;  pp.  3b: 
illustrated. 
THE  ECONOMICS  OF  RAILROAD  CONSTRUCTION— By  Wal- 
ter Loring  Webb.  M.  Am.  Soc.  C.  E..  Assistant  Professor 
of  Civil  Engineering  (Railroad  Engineering).  University 
of  Pennsvlvania,  1893-1901.  Second  edition,  thoroughly 
revised  New  York:  John  Wiley  &  Sons.  London:  Chap- 
man &'  Hall.  Ltd.  Cloth;  5x8  In.;  pp.  viiH-347:  34  text 
figures.  $2.50  (10/6).  net. 
ELECTRICAL  MACHINE  DESIGN— The  Design  and  Specifi- 
cation of  Direct  and  Alternating  Current  Machinery  By 
Alexander  Gray.  Assistant  Professor  of  Electrical  Engi- 
neering McGill  Universitv.  Montreal.  Can.  New  \  ork  and 
London:  McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xiii-(- 
528:  317  text  illustrations.  $4.  net. 
ELEHTRICITY  IN  INDIA— Being  a  History  of  the  Tata  Hydro- 
Electric  Project,  with  Notes  on  the  Mill  Industry  in  Bom- 
bav  and  the  Progress  of  Electric  Drive  in  Indian  Fac- 
tories Edited  bv  S.  M.  Rutnagur.  Bombay.  India;  "In- 
dian textile  Journal."  Paper;  6x9  in.;  pp.  80;  illustrated. 
Bs.  1-12. 
ELECTROLYSIS  FROM  STRAY  ELECTRIC  CURRENTS- Bv 
Albert  F.  Ganz.  Professor  of  Electrical  Engineering. 
Stevens  Institute  of  Technology.  Hoboken.  N.  J.  Reprinted 
from  Proceedings  .\merican  Water  Works  Association. 
Paper;  6x9  in.;  pp.  40;  illustrated. 
ELEMENTS  OF  HEAT-POWER  ENGTNEERIN(3 — By  C.  F. 
Hirshfeld.  M.  M.  E..  Professor  of  Power  Engineering,  and 
Wm  N.  Barnard.  M.  E..  Professc"  of  Steam  Engineering. 
Siblev  College.  Cornell  University.  New  York:  John  Wiley 
&  Sons.  London:  Chapman  &  Hall.  Ltd.  Cloth:  6-"  -n.: 
pp.  xiiH-811;  480  text  figures.     $5   (21s.),  net. 
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ELEMEXTS  OF  ■O'ESTERN  WATER  LA'^' — By  A.  E.  Chandler. 
Irrigation  and  Water  Right  Specialist;  Assistant  Profts- 
sor.  Irrigation  Institutions.  University  of  California:  Sec- 
retary, American  Engineering  Corporation,  San  Francisco. 
San  Francisco:  Technical  Publishing  Co.  Cloth;  5x9  in.; 
pp.   150.      $2. 

ESSENTIALS  OF  ELECTRICITY — A  Textbook  for  Wiremen 
and  the  Electrical  Trades.  By  "«'.  H.  Timbie,  Head  of  De- 
partment of  Applied  Science,  Wentworth  Institute,  Boston. 
Mass.:  formerlv  Instructor  in  Industrial  Electricity.  Pratt 
Institute.  New  York:  John  Wilev  &  Sons.  London:  Chap- 
man &  Hall.  Ltd.  Cloth;  5x7  in.;  pp.  xiii-|-271;  224  text 
figures.      $1.25,  net   (5/6,  net). 

FOREST  FIRES:  Their  Causes.  Extent  and  Effects,  with  a 
Summary  of  Recorded  Destruction  and  Loss — By  Fred  G. 
Plummer,  Geographer.  Bulletin  117,  Forest  Ser%-ice.  U.  S. 
Department  of  Agriculture.  Washington.  D.  C. :  Pub.  Doc. 
Paper;    6x91.4    in.;   pp.    39;    1    plate  and    6   text   figures. 

THE  GASOLINE  ENGINE  ON  THE  FARM — A  Practical.  Com- 
prehensive Treatise  on  the  Construction.  Repair.  Manage- 
ment and  Use  of  this  Great  Farm  Power  as  Applied  to  All 
Farm  Machinery  and  the  Farmer's  Work  Indoors  and  Out. 
Bv  Xeno  W.  Putnam.  New  York:  The  Norman  W.  Hen- 
ley Publishing  Co.  Cloth;  5xS  in.;  pp.  527;  179  text  illus- 
trations.     $2.50. 

GEOLOGY    OF    THE    OIL    AND    GAS    FIELDS    OF    WICHITA 
AND    CLAY    COUNTIES.    TEXAS — By    J.    A.    Udden,    Geol- 
ogist of  the  Bureau  of  Economic  Geology  and  Technology, 
assisted   bv   Drurv  McN.   Phillips.      Austin:   The   University 
of  Texas.  "Paper;  5Tix9  in.;  pp.   308;  illustrated. 

THE  GOVERNMENT  OF  AMERICAN  CITIES — By  William 
Bennett  Munro.  Ph.  D..  Professor  of  Municipal  Govern- 
ment. Harvard  University.  New  York:  The  Macmillan 
Co.      Cloth;   5''-ix9   in.;   pp.    401.      $2,   net 

A  HANDBOOK  OF  ENGLISH  FOR  ENGINEERS — By  T\'ilbur 
Owen  Svpherd.  Professor  of  English  in  Delaware  College. 
Chicago"  and  New  York:  Scott.  Foresman  &  Co.  Flexible 
leather;    4x7    in.:    pp.    314.      $1.50. 

HIGHWAY  COMMISSIONER  OF  WASHINGTON — Report  of 
W.  J.  Roberts  (Olympia,  Wash.)  for  1911  and  1912.  Paper; 
6x9   in.;   pp.    43;   illustrated. 

IRON  AND  STEEL  INSTITUTE — Journal  for  1912,  No.  2.  Vol. 
LXXXVI.  London:  The  Institute  (28  Victoria  St.)  and  E. 
&  F.  N.  Spon.  New  York:  Spon  &  Chamberlain.  Cloth; 
5x9   in.:   pp.   708;  illustrated. 

IRRIGATION:  ITS  PRINCIPLES  AND  PRACTICE  AS  A 
BRANCH  OF  ENGINEERING — By  Sir  Hanbury  Brown. 
M  Inst  C.  E.  Second  edition,  revised.  New  York:  D. 
Van  Nostrand  Co.  Cloth:  5x9  in.;  pp.  xv-f301;  68  text 
figures  and  several  plates.  $5,  net. 
Apparently  the  present  edition  of  this  work  is  substantially 

the  same  as  "the   first  one    (the   number   of  pages  is  identical), 

which    was    reviewed    bv    F.    W.    Hound,    in    our    issue    of    May 

14.   1908. 

ISTHMIAN  CANAL  COMMISSION — Report  for  1912.  Washing- 
ton.  D.    C.      Paper;   6x9   in.;   pp.   640;   illustrated. 

LEAD  .\ND  ZINC  OF  OKLAHOMA — By  I-.  C.  Snider.  Assistant 
Director,  Oklahoma  Geological  Survey.  Bulletin  No.  9. 
Norman,  Okla.:  The  Survey.  Paper;  6x9  in.;  pp.  97;  illus- 
trated. 

THE  "MECHANICAL  WORLD"  ELECTRICAL  POCKET 
BOOK  FOR  1913 — Manchester  and  London:  Emmott  &  Co., 
Ltd.     Cloth;   ix^Vt    in.;  pp.  311;  98   text  figures.     Sixpence. 

THE  "MECHANICAL  WORLD"  POCKET  DIARY  AND  YEAR 
BfioK  FOR  1913 — Manchester  and  London:  Emmott  &  Co., 
Ltd.      Cloth;    4x6  >4    in.;   pp.    439;   66   text  figures.      Sixpence. 

MELTING  POINTS  OF  FIRE  BRICKS — By  C.  W.  Kanolt.  As- 
sistant Physicist.  Being  No.  10.  Technologic  Papers  of 
the  Bureau  of  Standards  (S.  W.  Stratton.  'Director). 
Washington,  D,  C:  Pub.  Doc.  Paper;  7x10  in.;  pp.  17; 
illustrated. 

THE  METRIC  SYSTEM  IN  ALL  ITS  DETAILS — Compai'ed 
with  the  American  Weights  and  Measures.  By  Henry  G. 
Bayer.  26  tables  of  Equivalents.  The  Thermometers. 
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"Mining  Magazine."  Part  T,  Flexible  leather;  5xS  in.; 
pn.  94:  Illustrated.  Part  TT.  cardboard;  8x5  In.:  pp.  57. 
fFltted  in  envelope  on  back  cover  of  Part  I.]  Complete, 
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MllNNni'huMrttH — Boston    &     IM'ovidcnc 
R.R.    (Uoston    Elevated    Ky.)       This     co 
press   repoi'ts,  plans  to  construct  a  line  from  the   Forest  Hills 
terininal    of    the    elevated    road    and    run    in    a    direct    line    to 
Providence.      It   will   be   railed   for    heavy    trains.      J.    W.    Corn- 
ing  is   Elec.    Engr.,    Boston,    Mass. 
MISCELLANEOUS 

+*Ne»v  York — The  contract  has  been  awarded,  bids  opened 
Jan.  28.  to  COOPER  &  EVANS,  220  Broadway,  New  Yorlt,  by 
the  Public  Service  Commission,  for  the  construction  of  Sect. 
No.  2  of  the  Woodside,  Astoria  and  Corona  Rapid  Transit  R.R. 
of  New  York  City;  a  two-  and  three-track  elevated  railroad 
in  Second  or  Debevoise  Ave.,  beg:inning'  300  ft.  south  of  Beebe 
Ave.  and  extending  to  a  point  about  330  ft.  south  of  Ditmars 
Ave.,  including  five  local  stations  and  one  express  station,  at 
$850,000.     List  of  bidders  noted  Feb.  6. 

New  York — Bids  were  opened  Feb.  7  as  follows  by  the 
Public  Service  Commission,  154  Nassau  St.,  New  York,  for  the 
construction  of  Section  No,  3  of  the  Woodside,  Astoria  and 
Corona  Rapid  Transit  R.R.,  of  New  York  City,  a  two-  and 
three-track  elevated  railroad  in  Queens  Boulevard,  Green- 
point  Ave.,  SkiUman  Ave.  and  Roosevelt  Ave.,  between  the 
Queensboro  Bridge  Approach  and  Sycamore  Ave.,  Corona,  in- 
cluding two  express  and  eight  'ocal  stations:  E.  E.  SMITH 
CONTRACTING  CO.,  71  Broadway  New  York,  $2,063,5SS 
(awarded  contract);  Snare  &  Triest  Co.,  143  Liberty  St.,  New 
Y'ork,  $2,204,740;  Fraser,  Brace  &  Co.,  New  York  $2,213,453; 
Frawley-Kaufman  Co.,  New  Y'ork,  $2,222,408;  Thomas  J. 
Buckley  Engineering  Co.,  Inc.,  103  Park  Ave.,  New  Y'ork,  $2,- 
295,896;  Mulcahy  &  Gibson,  $2,310,439;  Oscar  Daniels  Co.,  38 
Park  Row,  New  York,  $2,333,855;  Marble  Arch  Co.  and  Con- 
nors Bros.  Co.,  17  West  42d.  St.,  New  York,  $2,359,342;  Cole- 
man Bros.,  $2,377,969;  P.  McGovern  &  Co.,  $2,453,030;  Carter 
Construction   Co.,    $2,887,741. 

+  Pennfiylvanla — Pennsylvania  R.R. — This  company,  Jan.  25, 
awarded  contracts  for  the  construction  of  three  double- 
track  tunnels  on  the  Allegheny  Valley  Division,  between  Oil 
City  and  Kiskimineta's  Junction,  involving  an  expenditure  of 
$1,500,000.  The  railroad  at  present  follows  the  sharp  curves 
of  the  Allegheny  River,  and  by  the  building  of  these  tunnels 
and  the  realignment  of  tracks  the  distance  between  Oil  City 
and  Pittsburgh  will  be  shortened  14  miles.  The  awards  are 
as  follows:  At  East  Brady,  tunnel  2600  ft.,  and  at  Woodhill 
tunnel  2878  ft.  long,  to  ARTHUR  McMULLIN,  New  Y'ork;  ■ 
3350-ft.  tunnel  at  Kennerdell.  to  JOHN  A.  KELLY  CONSTRUC- 
TION CO..   Philadelphia,   Penn.      Noted  Jan.   23. 

♦  Virginia — Richmond,  Washington  &  Chesapeake  Ry. — 
This  company  has  awarded  the  contract  to  LANE  BROS.,  CO., 
AltaVista,  Va..  for  constructing  its  line  from  Doswell  to 
Sandy    Point,   Va.,   about   82   miles,   at   about   $1,400,000 

New  River.  Holston  &  Western  R.R. — This  company,  it  is 
reported,  has  been  taken  over  by  the  Norfolk  &  Western  Ry. 
An  extension  is  contemplated.  F.  E.  Bastian,  Narrows,  Va.,  is 
Gen.  Supt. 

Norfolk  &  Western  Ry. — This  company  is  planning  to 
double-track  its  line  from  Norfolk,  Va.,  to  the  Ohio  River,  147 
miles.      C.   S.   Churchill,    Roanoke,   Va.,   is    Ch.    Engr. 

AVest  Virginia — Surveys  have  been  made  bv  C.  P.  Lewie, 
County  Surv.,  Union,  W.  Va.,  and  Wm.  Echols,  for  the  Tri- 
State  Lumber  Co.,  J.  H.  Rush.  Uniontown.  Penn.,  Pres..  to 
build  a  railroad  incline  from  Ray's  Siding,  on  the  Norfolk 
&  Western  Ry.,  to  the  summit  of  Pitts  Mountain,  1100  ft., 
and  from  there  down  the  south  side  of  the  mountain  3400  ft., 
to  connect  with  a  narrow  gage  railroad,  about  four  miles  long 
to  be  constructed  into  the  John's  Creek  Valley  in  Craig 
County.  Va. 

North  Carolina — Piedmont  &  Northern  Lines — An  extension 
is  planned  by  the  Piedmont  &  Northern  Lines  from  Charlotte 
to  Concord,  N.  C,  about  22  miles.  Thomas  B.  Lee,  Charlotte, 
N.  C.  is  Ch.  Engr. 

Durham  &  Southern  R.R. — This  company,  it  is  reported,  is 
making  surveys  for  the  construction  of  an  extension  from 
Dunn  to  Newton  Grove,  N.  C,  IS  miles.  J.  E.  Stagg.  Durham. 
N.    C..    is   Vice-Pres. 

The  construction  of  a  railroad  from  Elizabeth  City,  N.  C, 
to  Portsmouth,  Va.,  via  South  Mills,  is  being  considered. 
Length,  about  40  miles.  W.  I.  Halstead,  Elizabeth  City,  is 
interested. 

South  Carolina — Greenville  &  Knoxville  R.R. — This  com- 
pany has  completed  the  survey  for  the  construction  of  its 
proposed  extension.  J.  R.  Cothran,  Greenville,  S.  C  is  Ch. 
Engr. 

Georgia — Brinson  Rv. — This  company,  it  is  reported,  plans 
to  construct  an  extension  beyond  St.  Clair,  Ga.  The  com- 
pany is  now  constructing  to  St.  Clair.  G.  M.  Brinson.  Spring- 
field.  Ga..   is  Pres. 

Alabama — Mobile  &  Eastern  Shore  Rv. — This  company  has 
been  organized  to  construct  a  line  from  Montrose  Park.  Ala., 
to  Point  Clear,  about  20  miles.  J.  K.  Glennon.  Mobile.  Ala.,  is 
interested. 

+LonlHlana — Orange  &  Northeastern  R.R. — This  company 
has  awarded  the  contract  to  M.  TANSEY  for  grading  six  miles 
?.  .V^J'""^  from  Vinton.  La.,  to  a  point  connecting  with  the 
Gulf,   Sabine   &    Red   River   R.R.,    north   of  Vinton. 

Tennessee — Kentucky,  Tennessee  &  Alabama  Ry. — See 
Item  under  Kentucky. 


Alabama    Ry. — This 
=  t    Williamsburg,    Ky., 


Kentneky — Kentucky,  Tennesse 
company  is  being  promoted  to  c 
and    Chattanooga,    Tenn. 

Kentucky — J.  W.  Johnson  &  Co.,  Jackson,  Ky.,  who  have 
purchased  30,000  acres  of  hardwood  timber  in  Letcher  County, 
Ky.,  will  build  a  20-mile  railroad  to  connect  with  the  LexlnK- 
ton  &  Eastern  Ry.  for  the  purpose  of  developing  the  property. 
At   bast  one   bridge  will  l)e  erected. 

+  (>hlo — Lake  Erie  &  Youngstown  R.R. — This  company  has 
awaidi'd  the  contract  to  the  CALDWELL  CONSTRUCTION  CO., 
Youngstown,  Ohio,  for  constructing  its  proposed  line  l>etween 
Youngstown  and  Conneaut,  Ohio.  The  contract  includes 
1,400,000  cu.yd.  earth  excavation,  360,000  cu.yd.  rock  excava- 
tion, five  bridges,  requiring  about  4600  tons  of  steel  and 
18,700  cu.yd.  of  concrete  masonry,  one  machine  shop  and 
equipment,  one  dock  equipped,  two  roundhouses  and  turn- 
table, telegraph  service,  water  tanks,  coal  chutes,  station 
buildings,  etc.  The  grading,  concrete  and  steel  will  probably 
be   sublet.      Noted  Jan.    16. 

Ohio — Cleveland  Short  Line  Ry. — This  company  has  been 
granted  permission  to  increase  its  capital  stock  from  $7,725,000 
to  $8,725,000,  to  provide  for  additional  sidetracks  and  other 
construction  work. 

+  MlehlBan — Detroit,  Bay  City  &  Western  R.R. — The  BAY 
COUNTY  CONSTRUCTION  CO.,  Bay  City,  Mich.,  has  been 
awarded  the  contract  for  an  extension  of  this  company's  line 
from  Akron,  Mich.,   north   to  Sebewaing,  Mich. 

KansaH — Missouri  Pacific  Ry. — This  company  will  improve 
its  roadbed  between  Wichita  and  Y'ates  Center,  Kan..  98  miles. 
About  $100,000  will  be  used  widening  the  roadbed.  J.  R. 
Stephens,  St.  Louis,  Mo.,  is  Ch.   Engr. 

AVyomIng — Chicago,  Burlington  &  Quincy  Ry. — This  com- 
pany has  called  for  bids  for  the  construction  of  its  projected 
line  between  Powder  River  and  Orin  Junction,  Wyo.  The 
contract  will  probably  be  let  soon. 

Montana — Northern  Pacific  Ry. — This  company  plans  to 
commence  construction  work  early  in  the  spring  on  its  pro- 
posed extension  to  Chance,  Mont. 

Missouri — Moberly,  Hunterville  &  Randolph  Springs  Ry. — 
This  company  will  award  contracts,  it  is  reported,  in  April, 
for  the  construction  of  its  proposed  line  from  Moberly,  Mo., 
to  Huntsville  &  Randolph  Springs,  Mo.,  12  miles.  J.  J.  Munind- 
ger,  Huntsville,  Mo.,  is  Ch.  Engr. 

Arkansas — The  Board  of  Trade  of  FayetteviUe,  Ark.,  is 
interested  in  a  plan  to  construct  a  railroad  of  15  or  20  miles, 
to  haul  lumber  from  near  FayetteviUe  to  the  St.  Louis  &  San 
Francisco  R.R. 

♦  Arkansas — J.  H.  Phillips  Lumber  Co. — This  company  has 
awarded  the  contract  to  BURKE  BROS.  &  McNERNEY,  Fort 
Smith,  Ark.,  for  grading,  bridging,  and  track  laying  on  16 
miles  of  railroad,  commencing  at  a  point  at  the  station  of 
Combs,  Ark.,  and  extending  the  first  eight  miles  up  a  creek 
valley  opening  up  an   agricultural   district. 

Texas — Acme,  Quanah  &  Pacific  Ry. — This  company,  it  is 
reported,  will  construct  an  extension  from  Roaring  Springs, 
Motley  County.  Tex.,  to  Roswell,  N.  M.  John  A.  Knox.  Savan- 
nah,   Tex.,    is   Ch.    Engr. 

Texas — Rio  Grande  &  Eagle  Pass  R.R. — This  company 
contemplates  constructing  an  extension  from  Laredo  down 
the  Rio  Grande  Valley  to  a  connection  at  Sam  Fordyce,  Tex., 
with  a  branch  line  of  the  St.  Louis.  Brownsville  &  Mexico  Ry. 
The  proposed  extension  will  be  about  125  miles  long. 

Gulf,  Colorado  &  Santa  P^  Ry. — This  company  will  spend 
$1,500,000  for  improvements  during  this  year. 

Arizona — Nacozari  R.R. — This  company  contemplates  ex- 
tending its  line  100  miles  further  south  to  reach  the  Promen- 
torio  mine  owned  by  the  Phelps-Dodge  interests.  E.  O.  Llano, 
Nacozari,  Sonora,  Mex.,  is  Supt. 

Southern  Pacific  Co. — This  company  plans  to  diverge  its 
present  main  line  to  Los  Angeles,  at  Red  Rock.  Ariz.,  through 
Box  Canon,  thence  on  to  Phoenix,  and  from  Phoenix  through 
the  Yuma  and  Imperial  Valleys  to  the  main  line  at  a  point  a 
short  distance  from  the  California  state  line.  This  will 
shorten  the  present  distance  to  Los  Angeles  by  about  100 
miles.     W.  Hood,  San  Francisco,  is  Ch.   Engr. 

California — Atchison.  Topeka  &  Santa  P4  Ry. — This  com- 
pany will  extend  its  line  into  the  San  Luis  Rey  Valley.  G. 
W.  Harris,  Los  Angeles,  Calif.,  is  Ch.  Engr. 

California — California,  Shasta  &  Eastern  Ry. — This  com- 
pany contemplates  the  construction  of  a  line  from  Bella  Vista 
to  Ingot,   a  distance  of  13  miles. 

Quebec — Canada  &  Gulf  Terminal  Ry. — This  company  has 
completed  surveys  for  its  extension  from  Matane.  Que.,  east  to 
Gaspe  Basin,   about  160  miles. 

Ontario — Canadian  Pacific  Ry. — This  company  is  consider- 
ing double-tracking  its  main  line  between  London  and  Wood- 
stock, Ont.      C.   W.   P.   Ramsey  is  Engr.   Const.,   Montreal,   Que. 

British  Columbia — Northern  Pacific  Ry. — Bids  are  being 
received  bv  this  eomp.any  for  20  miles  of  line  from  Victoria, 
B.  C.  to  Union  Bay.  The  work  includes  clearing,  grubbing, 
bridging,  etc.     W.  L.  Darling.  St.   Paul.  Minn.,  is  Ch.   Engr. 


34 


EXGIXEEEING     NEWS 


Vol.  69,  Xo. 


Nashua, 


ELECTRIC  RAILWAYS 

.«...„-,  ...  ^. — The  State  Legislature  is  considering  a  bill 
for  the  extension  of  the  charter  ot  the  Nashua  &  Hollis  Elec- 
tric Ry.  Co.  to  provide  for  the  construction  of  an  electric  rail- 
w^ay  from  Nashua  to  Hollis. 

Vewport,  V.  H. — Plans  are  under  consideration  for  the  re- 
organization ot  the  Newport  &  Sunapee  Electric  Ry.  Co.,  for 
the  construction  of  an  electric  railway  from  Newport  to  Lake 
Sunapee,  about   10  miles. 

Boston,  Mass. — See  item  under  Railways:  Massachusetts. 
Boston  &  Providence  Interurban   Electric  R.R. 

*Xew  York.  X.  \ See   item   under   Railways;     New   York. 

Patehogtie.  N.  Y. — The  Suffolk  Traction  Co.  is  considering 
the  e.\tension  of  its  line  from  Patchogue  to  Sayville.  A.  K. 
Applegarth,    Patchogue,    is    Ch.     Engr. 

Reading,    Penn The    Reading    Transit    Co.    has    completed 

survevs  for  the  extension  of  its  line  from  Meyerstown  and 
Womelsdorf,  about  eight  miles.  H.  G.  Louser,  Lebanon,  is 
Pres. 

Charleston,  AV.  Va. — Press  reports  are  to  the  effect  that 
the  Charleston  Interurban  Ry.  Co.  is  planning  the  construc- 
tion of  an  extension  to  its  line  from  Charleston  to  Mont- 
gomery, W.  Va.     W.  E.  Clinton,  Charleston,  is  Pres. 

Point  Marion,  W.  Va. — The  West  Virginia  Traction  & 
Electric  Co.  has  applied  to  the  City  Council  for  a  franchise 
to  construct  and  operate  an  electric  railway  in  Point  Marion. 

Prineeton,  AV.  Va. — The  Princeton  Power  Co.  is  preparing 
plans  for  the  construction  of  an  electric  railway  from  Prince- 
ton to  Bluefield,  about  seven  miles.  S.  J.  Evans,  Princeton, 
is  Pres. 

AVheellns,  W.  Va. — The  West  Virginia  Traction  &  Electric 
Co.  is  considering  plans  for  the  reconstruction  of  its  entire 
line  from  Wheeling  to  West  Alexander.  The  work  will  include 
laving  new  rails,  constructing  a  new  concrete  bridge  and 
building  a  new  track  on  Bow  St.  William  Morris  Imbrie  & 
Co..   45   Broadway,  New  York,  N.   Y.,   are   interested. 

The  Wheeling  Traction  Co.  is  considering  plans  for  the 
extension  of  its  line  from  Barton  to  St.  Clairsville,  about  five 
miles.      George   O.   Nagle,   Wheeling,    is  Gen.    Mgr. 

Lexlneton,  >'.  C. — A  franchise  for  a  period  of  60  years  has 
been  granted  to  the  North  Carolina  Public  Service  Co.,  to 
construct  and  operate  an  electric  railway  in  Lexington.  Bird 
S.  Coler,  43  Cedar  St.,  New  York.   N.   Y.,   is  interested. 

Ruskin,  Pla. — The  Ruskin-Morris  Park  Interurban  R.R.  Co. 
Is  considering  plans  for  the  construction  of  an  interurban 
railway  from  Ruskin  to  Morris  Park,  about  20  miles.  George 
Miller,  of  Ruskin,  is  Interested. 

Tampa,  Fla. — The  construction  of  an  electric  interurban 
railway  from  Tampa  to  St.  Petersburg,  about  45  miles,  is  con- 
templated by  Alexander  Shane,  of   Indianapolis.   Ind. 

Hully  Sprines,  Miss. — Preliminary  arrangements  are  being 
made  by  E.  G.  Hammer  for  the  construction  ot  an  electric 
railway   In    Holly   Springs.      Noted   July    IS. 

Donaldsonvllle,  La. — Plans  have  been  prepared  by  S.  Wex- 
ler,  of  New  Orleans,  for  the  construction  of  an  electric  rail- 
way from  Donaldsonville  to  White  Castle  and  Napoleonville. 
about  16  miles.  The  City  Council  is  considering  the  propo- 
sition. 

Kenner,  La. — The  Orleans-Kenner  Electric  Ry.  Co.  is  pre- 
paring plans  for  the  construction  of  an  electric  railway  from 
Kenner  to  Orleans  Parish.  A.  S.  Bowman,  Hibernia  Bank 
Bldg.,  New  Orleans,  La.,  is  Pres. 

Ilrlstol.  Tenn. — Plans  are  being  prepared  by  James  B.  Cox, 
Knoxville  and  associates  for  the  construction  of  an  electric 
railway   from    Bristol   to  Johnson  City. 

ChattannoKa,  Tenn..^The  Chattanooga  Ry.  &  Light  Co.  has 
been  granted  a  franchise  for  a  period  of  38  years  to  con- 
struct and  extend  its  lines  on  various  streets  in  Chattanooga. 
W.   E.   Boileau,  Chattanooga,   is  Gen.   Mgr. 

Lexinsrtan,  Ky, — Plans  have  been  prepared  by  the  Ken- 
tucky Utilities  Co.  for  the  construction  ot  an  electric  rail- 
way through  Bath  and  Montgomery  Counties  in  Kentucky. 
Noted   Dec.    19. 

CInrlnnatI,  Ohio. — The  Cincinnati  Traction  Co.  is  consider- 
ing plans  for  the  extension  ot  Its  line  to  Bond  Hill.  Dana 
Stevens,    Cincinnati,    is    Gen.    Mgr. 

Cleveland,  Ohio — Plans  are  being  considered  by  the  Cleve- 
land Ry.  Co.  for  the  expenditure  ot  $516,000,  tor  the  recon- 
struction ot  15  miles  of  track.  C.  H.  Clark,  Cleveland,  Is  Engr. 
of  Maintenance   of   Way. 

+  YnanKstnivn,  Ohio — The  Lake  Erie  &  YouKhlogheny  R.R. 
Co.  has  award'd  thr'  contract  for  the  construction  of  its  pro- 
posed line  from  Youngslown  to  Conneaut  to  the  CALDWKLL 
CO.N'STHUCTIO.N'  CO.,    Youngstown.      Noted  Jan.   16. 

VounKstown.  Ohio, — Thi>  City  Council  has  granted  a  fran- 
chise for  a  period  of  25  years  to  the  Lake  Erie  &  Youngs- 
town Rv.  Co.  to  ronstruct  and  operate  an  electric  railway  In 
Youngstown.       .Voted    Jan.    16. 

Indianapolis,  Ind. — The  Indianapolis,  Cincinnati  Electric 
R.R.  Co.,  recently  Incorporated,  will  soon  receive  bids  for  thi- 
construction  of  an  electric  railway  from  Connersvllle,  Ind.. 
to  llarrlHon.  fihlo.  Leonard  G.  Wild,  Fred  G.  Appel,  Fred  I). 
Roset  and    William    M.    Frazler  are  directors. 

Alliia,  Iowa— The  Iowa  Southern  Ry.  Co.  has  been  In- 
corporated til  loiiHtruct  and  operati-  an  electric  railway  from 
Albla  to  fentervllle.  The  Incorporators  are  William  Gardner. 
John    Caldwell,    Jonah    Cleveland    and    Richard    Ashton. 

Cedar  Rapids,  Iowa — The  Cedar  RapUls  &  Marlon  City  Ry. 
Co.  Is  making  preparations  for  Improving  Its  system  this 
spring.  The  Improvements  Include  the  construction  of  about 
seven  miles  ot  ih'W  track.  F.  I*  DIserens,  Cedar  Rapids,  Is 
Ocn.   Supt.   and    Pur.   Agl. 

Minnrapolis,  Minn.— The  Twin  City  Rapid  Transit  Co.  Is 
making  iirellmlnary  arangemi-nts  for  the  extension  of  Its 
line  on  .Xerxes  Ave.  tr>  the  Ijiki-  Harriet  district.  Horace 
Lowry.  MIrmeuiiolls.  Is  fi>n.  Mgr. 

Kansas  rity.  Kan, — I.  D.  Waters,  Bonner  Springs,  Kan.,  Is 
Interested  III  the  conslructlon  ot  an  electric  railway  from 
Kansas  CItv   to   Bonner  Springs,   about    16   miles. 


Little  Rock,  .Vrk. — The  T.  H.  Bunch  Coal  Co.  is  considering 
plans  for  the  construction  of  an  electric  railway  on  various 
streets  in  Little  Rock.  Horace  Chamberlain  and  T.  H.  Bunch 
are    interested. 

.\marillo,    Tex Henry    L.    Doherty    &    Co.,    of    New    York, 

N.  Y.,  who  recently  purchased  the  street  railway  system  and 
other  holdings  here  ot  the  Amarillo  St.  Ry.  Co.  will  extend 
the   lines  and    make    other   improvements   to   the   property. 

Austin,  Tex. — Joseph  A.  Davidson,  of  Indianapolis,  Ind., 
and  associates  who  are  promoting  the  construction  of  a  sys- 
tem of  interurban  electric  lines  from  -\ustin  to  Lockhart. 
Stowail.  Bastrop,  Smithville  and  San  .A.ntonio,  embracing 
about  150  miles  ot  track,  announce  that  they  are  negotiating 
with  London  bankers  to  finance  the  project.  Preliminary 
surveys  of  the  proper-proposed  lines  will  soon  be  started  and 
an    estimate    made    of   the    cost    of    construction. 

Denton,  Tex. — J.  T.  Witt  and  associates  have  been  granted 
a  franchise  by  the  City  Council  for  the  construction  of  an 
interurban  railway  between  Denton  and  the  suburb  of  Ce- 
ment City. 

San  .'\ntonio,  Tex. — Preliminary  arrangements  are  being 
made  by  the  San  Antonio  &  .A.ustin  Interurban  Ry.  Co.  for  the 
construction  of  its  proposed  electric  railway  from  San  An- 
tonio to  .\ustin.  about  85  miles.  W.  B.  Tuttle,  305  East  Hous- 
ton St.,  San  .\ntonio,   is   Engr.-in-Charge.      Noted  Jan.   23. 

Tulsa,  Okla, — Plans  have  been  prepared  by  the  Tulsa  St. 
Rv.  Co.  for  the  improvement  and  extension  ot  its  lines,  to 
cost  about  $60,000.  C.  H.  Rosier,  Davton,  Ohio,  is  Pres.  and 
Gen.    Mgr. 

Phoenix,  .Vriz. — The  Arizona  Corporation  Commission  has 
ordered  the  Phoenix  St.  Ry.  to  completely  reconstruct  and 
equip  its  lines  of  street  railway  here.  Tlie  present  cars  will 
be  replaced  by  new  and  more  modern  equipment  and  the 
track  will  be  relaid  with  heavy  rails.  The  system  will 
also   be   e-xtended. 

Port  Toivnsend,  Wash, — A  franchise  has  been  granted  to 
W.  B.  Webb  and  associates  to  construct  and  operate  an  elec- 
tric  railway   in   Port  Townsend.      Noted   Jan.   30. 

Hood  River,  Ore. — A  company  is  being  organized  in  Hood 
River  tor  the  purpose  of  constructing  an  electric  railway  In 
Hood  River  and  Hood  River  Heights. 

Dinuiia,  Calif. — The  Southern  Pacific  Co.  will  build  an  ex- 
tension of  the  Visalia  Electric  road  through  the  Woodlake 
district  north  through  the  Orosi  foothills  and  thence  through 
Dunigan  Gap  to  Fresno. 

Eureka,  Calif. — Plans  have  been  prepared  by  J.  N.  Lentell. 
of  Eureka,  tor  the  construction  of  a  53-mile  interurban 
electric  railway  through  Humboldt  County.  Estimated  cost, 
$1,259,000.      R.   R.   Wilson   is  one   of  the    promoters. 

Fresno,  Calif. — The  Fresno-Handf  ord-Summit  Lake  Ry. 
Co.  has  applied  for  permission  to  issue  $1,250,000  in  bonds,  the 
proceeds  of  which  to  be  used  for  the  construction  ot  an 
electric  railway  from  Fresno  to  Centerville  and  Kingsburg, 
about   40   miles. 

Sacramento,  Calif The  Sacramento  Valley  Electric  Ry.  to 

be  constructed  from  Red  Bluff,  Calif.,  to  Dixon  will  open  bids 
tor    the    construction    ot    the    road    next    month. 

San  Frnnoisco,  Calif Plans  for  the  extension  ot  the  Geary 

St.  Municipal  Ry.  from  its  present  terminus  along  Market 
St.,  have  Ijeen  approved  by  the  Board  of  Public  Works.  Esti- 
mated cost,  $27,000.  M.  M.  O'Shaughnessy  Is  City  Engr.  Noted 
Nov.   7. 

Santa  Ana,  Calif. —  Plans  are  being  prepared  by  the  Pacific 
Electric  Ry.  Co.  for  the  construction  of  an  electric  railway 
in  Santa  Ana.     J.   McMillan,  Los  Angeles,   Is  Gen.   Mgr. 

Cobalt,  Ont. — The  NIplssing  Central  Ry.  Co.  is  considering 
plans  for  the  extension  of  Its  line  from  New  Liskeard  to 
North  Temiskaming.  S.  B.  Clement,  North  Bay,  Ont.,  Is  Ch. 
Engr. 

Ottawa.  Ont. — The  Ottawa,  RIdeau  Lakes  &  Kingston  Ry. 
Co.  is  being  organized  tor  the  construction  of  an  electric 
railway  to  connect  Ottawa,  RIdeau  Lakes  and  Kingston. 
About  $250,000  has  been  contributed  toward  the  construction. 
J.  S.  R.  McCann,  Kingston,  Ont.,  is  Interested. 

LKiHT,    HE.VT    A\U    POWER 

Fall  River.  Mass. — The  Fall  River  Gas  Works  Co.  is  having 
plans  prepared  tor  a  new  coal-gas  phint,  to  be  erected  on 
Bay  and  Birch  Sts.,  to  have  a  capacity  ot  10,000,000  ft.  Esti- 
mated  cost,   $400,000. 

Worcester,  Mass. — The  Worcester  Gaslight  Co.  is  to  lay 
about  nine  miles  ot  gas  piping  next  month.  The  work  In- 
cludes laying  lO.Ono  ft.  of  16-ln.  pipe,  5000  ft.  12-ln.  pipe,  and 
the  balance  4-  and  6-ln.  pipe.     D.   I).  Barnum  Is  Mgr. 

New  Haven,  Conn. — The  United  Illuminating  Co.  la  consid- 
ering plans  tor  additions  and  alterations  to  Its  power  plant 
on  Grand  Ave.  Bids  will  be  received  shortly.  C.  F.  Townsend 
Is  Arch. 

Waterliury,  Conn. — The  Conne<'tlcut  Co.  Is  planning  an  ad- 
dition to  Its  power  house  on  West  Main  .St.  The  structure 
will  be  ot  brick,  two  or  three  stories  high,  and  40x100  ft.  D. 
.S.   Miller,   New  Haven,   Is    Elec.    Engr. 

('oboes,  IV.  V. — Press  reports  are  to  the  effect  that  the 
Cohoes  Co.  has  purchased  a  site  on  thi-  Mohawk  River,  near 
Coho^'S  Falls,  for  the  construction  <if  a  i»ower  plant  to  have 
a  capacity  of  26.000  hp.  Estimated  cost,  JL.IOO.OOO.  W.  F. 
Parsons    Is   Supt. 

Hope,  N.  J. — Local  citlssens  have  formed  an  electrlc-Ilght- 
Ing  company  to  ri'nder  service  to  the  town.  It  Is  planned  to 
Install  an  electric  plant,  to  be  operated  by  power  from  the 
Moravian    Mill. 

Jersey    flly,    IV.    J. — The    Board    ot    Ft holders    plans    the 

establishment  ot  a  municipal  power  plant  for  county  light- 
ing. The  Board  Is  considering  the  enlargement  of  the  pres- 
ent electric-lighting  plant  In  thi'  County  Court  House,  to 
render  servic,.  tor  roads,  parks  iiriil  Institutions.  An  electric 
storage    plant     Is    also    contemplated     for    Court     Hoiisi-     night 

Servl<'e. 
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plant  at  Morilstown  or  vicinity.  J.  L.  Dcscli.  Moirlstown,  is 
Ch.    Enwr. 

J.  W.  Mulici<,  Morrlstown.  representing  tiie  Nortliern  New 
Jersey  Power  Co..  recently  Incorporated  at  Newari<,  plans 
for  tiie  erection  of  a  li.Mlroelectiic  power  plant  on  the  Hlaelt 
River,  near  Morri.ilcjwii.  Willi  di.'itrllnitinK  s.V3tem  to  serve  the 
BorouKlus  ol'  Wadisiin,  I'lialliani  and  Summit.  Proposition.s 
have  been  submitted  to  the  Councils  at  Madison  and  Chat- 
ham,  and   are    beinfj   considered    by    the    LiKhtins:    Committees. 

Altooua,  Penn. — Plans  for  extensive  imiJi'ovements  and  ex- 
tensions to  its  plant  and  system,  are  beinir  considered  by  the 
Penn  Central  Li^ht  &  Power  Co.  E.  T.  Penrose,  Altoona.  is 
Gen.    M(,'r. 

Columlila,  IVim.- — The  Janson  Iron  &  Steel  Co.  contem- 
plates the  construction  of  an  electrlc-llgfht  plant  In  connec- 
tion with  its  establishment,  to  supply  electricity  for  lightinB 
its  various  buildinKs. 

+\en'brrn.    !V.   C The    contract    for    the    construction    of   a 

new  municipal  electric-lisht  plant  has  been  awarded  to  H.  S. 
HANCOCK.    Newbern.      Noted    Dec.    26. 

Kocky  .tliiunt.  X.  C. — The  proposition  to  issue  $12,000  in 
bonds  for  the  installation  of  additional  equipment  in  the 
municipal  electric-light  plant  is  under  consideration.  A.  S. 
Lyon  Is  MKr.   and   Ch.    Ensr.   of   the   plant. 

Slier  C'l«y,  N.  C. — A  franchise  has  been  granted  to  the 
Slier  Cltv  Light  &  Telephone  Co.  to  construct  and  operate 
an  electric-light    plant    at    Slier   City. 

Marknvllle,  La. — It  is  proposed  to  issue  $30,000  in  bonds 
for  the  enlargement  of  the   municipal  electric-light   plant  and 

■   installation   of  a  water  system. 

DreMilen.   Tenn. — See    item    under    Water    Supply-Irrigation. 

>'iiiihvllle.  Tenn. — The  Nashville  Ry.  &  Light  Co.,  Nash- 
ville, will  soon  commence  the  construction  of  a  subpower- 
house.  which  will  cost  about  $8000.  exclusive  of  the  machinery 
to  be  installed. 

Louiavlile,  Ky. — The  Seelbach  Hotel  Co.  is  making  pre- 
liminary arrangements  and  will  receive  bids  about  Mar.  1 
for  the  construction  of  a  power  and  heating  plant.  Estimated 
cost,  $75,000.  Webster  Gazlay.  Louisville,  is  Engr.-in-Charge. 
Noted  Nov.  28. 

OnlniCKvllle,  Ky The  Kentucky  Utilities  Co.,  of  Lexin.gton. 

is  arranging  the  purchase  of  the  OwingsvlUe  electric-light 
plant  and  its  enlargement  and  improvement.  Similar  action 
Is  to  be  taken  at   Eminence,  Ky. 

•fCinrlnnatl.  Ohio — The  contract  for  the  installation  of  a 
heating  plant  in  the  new  Hotel  Gibson  in  Cincinnati,  has  been 
awarded   to  GEERING   BROS..    Cincinnati. 

Clevelonil,  Ohio — Bids  will  be  received  by  W.  J.  Springborn, 
Dlr.  of  Pub.  Ser.,  until  Feb.  18,  for  furnishing  transformers 
for  the  municipal  electric-light  plant. 

ColumbnH,  Ohio — The  Finance  Committee  has  approved  the 
proposition  to  issue  $30,000  in  bonds  for  the  extension  of  the 
municipal  electric-lighting  system   to  the   newly   annexed   dis- 

cts.     S.  A.  Kinnear  is  Dir.  of  Pub.  Serv. 

Eaut  Lilverpool,  Ohio — Press  reports  are  to  the  effect  that 
the  Tri-State  Ry.  &  Electric  Co.  is  considering  an  expenditure 
of  $2,000,000  for  the  construction  of  a  power  plant  at  East 
Liverpool.     W.  R.  W.  Griffin,  East  Liverpool,   is  Gen.  Mgr. 

Findlay,  Ohio — The  construction  of  a  municipal  electric- 
light  plant,  to  cost  $70,000.  has  been  recommended  to  the  City 
Council. 

Jetrcrsonvllle,  Ind. — .^^dditional  boilers  are  to  be  installed 
in  the  power  plant  of  the  Jeffersonville  reformatory  if  an  ap- 
propriation for  tliat  purpose  is  approved  by  the  State  Legis- 
lature.    D.  C.  Peyton  is  Supt. 

Bay  City,  .Mich. — Burns  &  McDonnell.  Consult.  Engrs.,  Kan- 
sas City,  Mo.,  have  estimated  the  cost  of  the  reconstruction  of 
the  municipal  electric-light  plant  at  $36,750. 

Dynnrt,  lon-a — The  citizens  recently  voted  to  issue  $10,000 
In  bonds  for  the  construction  of  a  municipal  electric-light 
plant. 

Puliith.  Minn. — Bids  will  be  received  by  C.  S.  Palmer,  City 
Clk..  until  Mar.  3,  for  $100,000  bonds,  the  proceeds  to  be  used 
for  the  construction  of  an  electric-light  and  water  plant. 

New  I'lm,  Minn. — The  Oscar  Claussen  Engineering  Co.,  St. 
Paul,  is  preparing  plans  for  the  construction  of  a  municipal 
electric-light   plant   at   New  Ulm. 

Blue  Mound,  Kan. — The  construction  of  a  municipal  elec- 
tric-light plant  at  Blue  Mound  is  under  consideration.  Esti- 
mated cost.  $6000.  E.  T.  .\rcher  &  Co.,  Kansas  City,  Mo.,  are 
Engrs. 

Fort  Scott,  Kan. — F.  D.  Martin,  of  Fort  Scott,  is  preparing 
preliminary  plans  and  estimates  for  the  construction  of  a 
municipal  electric-light  plant.  G.  N.  Sanford  is  City  Clk. 
Noted  Jan.   30. 

NeBho  Falls,  Kan. — The  construction  of  a  municipal  elec- 
tric-light plant   is  being  agitated. 


BamieH,  Neb — See   item   under  Water  Supply — Irrigation. 

Beaver  City,  Neb — The  citizens  will  hold  an  election  soon 
to  vote  on  the  proposition  to  issue  bonds  for  the  construction 
of  a  municipal  electric-light  plant. 

Omaha.  Neb — The  Omaha  Electric  Light  &  Power  Co. 
contemplates  an  expenditure  of  $375,000  for  extensions  and 
improvements  to  its  system  and  the  installation  of  new 
'•quipment  in  its  power  plant.  H.  A.  Holdrege,  Omaha,  is 
ijen.  Mgr. 

Mllnor,  N.  D, — Die  Hansen  is  interested  in  a  project  to  in- 
stall an  electric-lighting  system  in  Milnor. 

Joplin,  Mo. — The  Board  of  Public  Works  is  discussing  plans 
tor  the  enlargement  of  the  municipal  electric-light  plant.  It 
IS  proposed   to  issue   $50,000   in  bonds  for  the  purpose. 

+Rlch  Hill,  Mo. — The  contract  for  the  construction  of  a 
...unicipal  electric-light  plant  at  Rich  Hill  has  been  awarded 
to  E.  J.  MERKLE.  Kansas  City,  Mo.,  at  $13,600.  Bids  were 
received  Jan.    21.      Noted   Oct.    10   and   Jan.    16. 


St.  l.onlK.  Mo — The  Missouri  Public  Utllltlea  Co..  St.  Louis, 
is  planning  to  erect  an  eleetrlc-llKht  and  power  plant,  to  cost 
$500,000   In   southwestern    Missouri. 

Wynuif.  Ark — Bids  will  be  received  by  the  Board  of  Com- 
missioners until  Fib.  24  for  the  Improvement  of  the  munici- 
pal electric-light  system.  It,  C.  Houston  &  Co..  Exchange 
BIdg.,    Memphis,   Tenn.,   are   Consult,    Engrs. 

Cuero,  Tex. — The  Guadalupe  Water  Power  Co.  Is  seeking 
authority  from  the  state  legislature  to  build  live  dams  on  the 
Guadalupe  River,  for  the  purpose  of  providing  a  water-BtoraRe 
supply    to   operate   hydro-electric   plants   which    It    will    Install. 

EnnlH,  Tex — The  Booster  Club  Is  promoting  the  installa- 
tion of  a  gas  plant  and  the  construction  of  a  distributing  sys- 
tem   here. 

HouNton,  Tex — The  Houston  Lighting  &  Power  Co.  will 
Install  two  600-hp.  boilers  at  its  power  plant  here.  It  will 
ri^^, '"•'"''''.'  '^  generator  to  Increase  the  capacity  of  the  plant 
SOOOkw.  Among  other  machinery  It  will  Install  Is  a  40-hp. 
electrically   driven   crane   for    handling    heavy    machinery. 

Manor,  Tex. — The  installation  of  an  electric-light  system 
at   Manor    is   contemplated    by    W.    M.    Allison. 

I'urcell,  Okln. — The  local  electric-light  plant  and  water 
system  has  been  purchased  by  the  Purcell  Bank  &  Trust  Co, 
The  new  owners  contemplate  the  installation  of  new  equlD- 
ment  and   improvemi-nt   of   the  plants. 

Wanette,  Okia — The  citizens  are  considering  the  Installa- 
tion of  a  municipal   electric-light   plant. 

Tucnmcarl,  N.  M. — The  Tucumcari  Light  &  Power  Co.  will 
enlarge   its  electric-light  and  power  plant  here. 

Centralia,  WnHh. — The  Washington-Oregon  Corporation 
has  applied  for  permission  to  extend  its  transmission  lines 
from  Centralia  to  Dryad  and  Dotv.  H.  C.  Coffman  is  in- 
terested. 

EllenMbure,  Wash — Plans  are  being  prepared  for  the  in- 
stallation of  new  equipment  and  improvement  of  the  muni- 
cipal   electric-light    plant. 

KelHO,  Waxh. — Preliminary  arrangements  are  being  made 
by  the  Washington-Oregon  Corporation  for  the  improvement 
of  its   local   plant  and  system.      Estimated  cost,   $10,000. 

Baker,  Ore. — An  election  will  be  held  to  vote  on  the  pro- 
position to  issue  $160,000  in  bonds  for  the  construction  of  a 
municipal   electric-light    plant. 

DInuba,  Calif. — Bids  are  being  received  bv  A.  Webber,  Mgr 
of  the  Dinuba  Gas  Co.,  for  the  construction  of  a  new  gas 
plant. 

Los  .Vneeles,  Calif. — We  are  officially  advised  that  bids 
were  received  Jan.  31,  by  the  Board  of  Public  Works,  for  fur- 
nishing 230  transmission  towers  for  carrying  110,000-volt 
transmission  line,  as  follows:  Pierson,  Reeding  &  Co.;  Riter- 
Conley  Mfg.    Co.   Noted  Jan.   9. 

Randsbure,  Calif. — The  Southern  Sierras  Power  Co  is 
planning  the  extension  of  its  power  lines  into  the  Randsburg 
district,  and  the  construction  of  a  new  power  plant  on  the 
Owens   River.      F.   .\.    Worthley.   Riverside,   is  Gen.   Mgr. 

Tropico,  Calif. — The  Southern  California  Gas  Co.  has  been 
granted  a  franchise  to  construct  a  system  of  gas  mains  in 
the  streets  of  Tropico. 

Cdmonton,  .Alta. — The  installation  of  an  ornamental 
street-lighting  system,  to  cost  approximately  $186,050.  has 
been   recommended  to  the  City  Council. 

BRIDGES 

Manchester,  N.  H. — It  is  proposed  to  construct  a  br'dge 
here,  over  the  Merrimack  River.  Estimated  cost.  $150  000  t-< 
$200,000.     Charles  C.  Hayes  is  Mayor. 

Portsmouth,  N.  H. — The  Boston  &  Maine  R.R.  Co.,  has  had 

plans  prepared  for  the  construction  of  either  a  steel  or  a  con- 
crete bridge  over  the  river  here.  A.  Mountfort,  Nashua,  is 
Superv.    of    Bridges.      Noted    Oct.    17. 

Boston,    Mass. — We    are    officially    advised    that    plans    will 
probably    be    out    before    long    for    constructing    a    street    via 
duct,    1200    ft.   long,    from   the   street   level   to   the   second -scorv 
of    the    Commonwealth    Bldg.       Cost,    about    $200,000.       F.     W. 
Hodgdon  is  Ch.   Engr.,   Port  of  Boston.     Noted  Jan.  23. 

■^Providence,  R.  I. — Bids  will  be  received  by  the  Com- 
missioners until  noon.  Feb.  24,  for  rebuilding  the  approaches 
of  the  Rhode  Island  Stone  Bridge.  Plans  and  specifications 
atare  on  file  at  the  office  of  the  Secretary  of  the  Commission, 
at  434  Dexter  St.,  Central  Falls,  and  at  the  office  of  J.  R. 
Worcester  &  Co..  Consult.  Engrs..  79  Milk  St.,  Boston.  Fred 
H.    Jones   is   Secy. 

The  State  Board  of  Public  Works  has  asked  an  appropria- 
tion of  $100,000  for  constructing,  repairing  and  reconstruct- 
ing bridges  on  state  highways. 

BuiTalo,  N.  Y. — Plans  have  been  completed  and  adopted  by 
the  Grade  Crossings  Commission  of  Buffalo,  and  the  New 
York  Central,  the  Lackawanna,  the  Erie  and  the  Grand 
Trunk  railroads,  for  the  construction  of  a  steel  viaduct  over 
the  tracks  of  the  railroads,  at  Amherst.  .Austin  and  Tona- 
wanda  Sts.  near  the  entrance  to  the  International  Bridge, 
The    improvements    wil    cost    $1,004,000. 

Miuetto,  N.  Y. — We  are  officially  advised  that  bids  will 
probably  be  asked  about  .\pr.  15.  for  constructing  a  rein- 
forced concrete  bridge  over  the  Oswego  River  at  Minetto. 
The  dimensions  of  the  bridge  have  not  as  yet  been  decided. 
Plans  are  being  prepared  by  the  Concrete  Steel  Enginering 
Co..  17  Park  Row.  New  York.  Cost,  from  $50,000  to  $75  000 
Noted.    Jan.    30.    under    Oswego.    N.    Y. 

tk'Niagara  Falls.  N.  Y. — Bids  will  be  received  by  Harry  K. 
Eckert.  Supt.  Commissioners  of  the  State  Reservation  at 
Niagara,  until  noon.  Mar.  1.  For  constructing  relieving  w^alls 
for  present  spandrel  walls,  new  parapet  railings,  new  side- 
T;\'alks.  etc..  on  bridges  between  the  mainland  and  Goat  Island, 
Niagara    Fals,    Niagara    County,    and   completing    the    same    on 
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or  before  June  1.  1913,  pursuant  to  the  provisions  of  Chapter 
547  Laws  of  1912.  Plans  may  be  seen  and  blank  forms  for 
proposals  and  specifications  may  be  obtained  at  the  office  ot 
the  Supt.  at  Niagara  Falls. 

Watertown.  >.  Y.— A.  T.  Hardin.  V.-Pres.  of  the  New  York 
Central  R.R.  has  forwarded  plans  to  the  city  pflicials  for  the 
new  overhead  steel  bridge  at  Court  St.,  to  be  built  jointly  by  the 
citv  state  and  the  railroad.  The  bridge  is  estimated  to  cost 
about  $200,000.  C.  E.  Buchholz  is  Chn.  Bridge  Coran.  Noted 
Jan.  23. 

Hopewell.  N.  J. — The  Philadelphia  &  Reading  Ry.  Co., 
has  made  an  offer  to  the  Common  Council  to  build  a  rein- 
forced concrete  bridge  at  Greenwood  Ave.,  and  open  streets 
in  connection  therewith,  provided  the  borough  will  share  a 
portion  of  the  expense. 

Mount  Holly,  X.  J.— The  Board  of  Freeholders  has  in- 
structed the  County  Engineer  to  prepare  plans  for  a  fixed 
bridge  at  Lovelands  Thoroughfare,  to  replace  the  present 
draw  span  at  that  site. 

ChcHter.  Penn. — The  State  Water  Commission  and  the  War 
Department  have  approved  the  plans  of  the  <_ounty  Com- 
missioners for  the  construction  Of  a  bridge  over  Chester 
River  at  Fifth  St.  The  bridge  will  be  about  175  ft.  long, 
with  a  clear  span  about  SO  ft.     Noted  Dec.  12. 

+>orth  Braddock,  Penn. — We  are  officially  advised  that 
the  contract  to  construct  a  steel  highway  bridge  over  the 
tracks  of  the  Pennsylvania  R.R.  at  Overland  St.  has  been 
awarded  to  the  C.  M.  NEELD  CONSTRUCTION  CO.,  Oliver 
Bldg.,  Pittsburgh,  at  $16,663  The  other  bids  were:  Penn 
Bridge  Co.,  $22,050;  Capitol  Construction  Co..  $19,490.  Farris 
Bridge  Co.,  $20,100.  Bids  were  opened  by  the  Borougn 
Council,  Nov.  29.  George  F.  Seifers  is  Boro.  Engr.  Noted 
Nov.  28. 

+Phlladelphia,  Penn. — The  Bureau  of  Highways  has  re- 
ceived the  following  bids  for  the  construction  of  a  bridge 
over  the  Pennsvlvania  R.R.  tracks  at  40th  St..  M.  &.  J-  B. 
McHUGH,  $12,290;  (awarded  contract)  American  Paving  & 
Construction  Co.,  $12,900;  William  A.  Mundy,  $13,000;  Steyer- 
March   &   Co.,   $14,775. 

PIttHbureh,  Penn. — Bids  will  be  received  by  R.  J.  Cunning- 
ham, County  Contr.,  until  noon  Feb.  IS,  for  filling  the  ap- 
proaches of  Bridge  !No.  4,  over  Pine  Creek,  South  Branch,  in 
Shaler    Township. 

Whitney,   Penn The   Pennsylvania  R.R.   Co.,   is   preparing 

to  build  a  bridge  450  ft.  long  over  the  tracks  at  Whitney,  on 
the  new  trolley   line  from  Hecla  to   Latrobe. 

Georcetonn,  Del.— The  Levy  Court  of  Sussex  County  con- 
templates the  construction  of  a  drawbridge  over  the  canal  to 
be  dug  by  the  Government  in  Lewes  and  Rehoboth  Hundred. 
Estimated    cost,    $30,000. 

Wllmineton.  Del.— The  Levy  Court  is  considering  various 
propositions  for  building  a  new  bridge  over  the  Christiana 
River  at  Third  St.  The  Court  favors  a  bascule  type  of 
bridge:   estimated  to  cost   $275,000.      Noted   May   23. 

WaMhlneton,  D.  C. — The  District  Commissioners  contem- 
plate an  appropriation  of  $95,000,  for  completing  the  con- 
struction of  a  bridge  across  Rock  Creek  on  the  line  of 
Q   St. 

MontKomery,  Ala.— The  Board  of  Revenue  of  Montgomery 
Countv  IS  considering  the  erection  of  a  steel  bridge  over  the 
Tallap'oosa  River  at  Ware's  Ferry,  at  an  estimated  cost  of 
$25,000. 

+ClBrkHTllle.  Tenn. — The  Louisville  &  Nashville  R.R.  has 
aw*ded  c"oi.tract  to  the  FOSTEK-CKEIGHTON-GOULD  CO.. 
Nashville,  Tenn.  for  the  erection  of  a  steel  viaduct  on  a 
concrete  foundation  across  Commerce  St.  Its  approximate 
cost  is  $50,000. 

CInelnnatI,  Ohio — The  Board  of  Trustees  of  the  Cincinnati 
Southern  Ky.  has  had  plans  prepared  for  altering  the  viaduct 
extending  from  the  Southern  Bridge  to  a  point  near  Third 
and  Front  Sts  to  conform  with  the  standard  clearance  rules 
of  the  Cincinnati,  New  Orleans  &  Texas  Pacific  Ry.,  lessee  of 
the  Clnclnatl  Southern.  The  cost  of  the  lmpr(>vements  will 
be  from  $6000  to  $S000.  Curtis  Dougherty  Is  Chief  Engr.  of 
the  C.  N.   o  &  T.  I-. 

Cleveland,  Ohio — Bids  will  be  received  by  the  Commis- 
sioners of  Cuyahoga  County  until  11  a.m  Mar.  8  for  the 
construction  of  bridge  work  per  report  No.  ^3068.  Harvard 
Koad.  Brooklyn  Township.  Frank  R.  Lander  Is  County 
Surv.      John    F.   Goldenbogne    Is   Clk. 

Newport,  Ind. — The  Vermillion  County  Council  has  appro- 
Drlated  $40,000  for  the  construction  of  a  new  bridge  across 
the    Big   Vermillion    River.      Bids   will   Boon    be   asked. 

Faribault,  .Minn— Plans  have  been  prepared  for  the  con- 
Btrurtlon  of  a  viaduct  to  span  the  Cannon  Hlver  and  the 
tracks  of  the  Chicago.  Rock  Island  &  Pacific  Hy  and  of  the 
ChlcaKO  Great  Western  Ky.  The  estimated  cost  is  $3  (,600. 
F.   W.  McKelUp   Is  the  City   Engr. 

+.Manhattau,  Kan. — The  contract  for  the  construction  of 
a  lirw  loiirieti-  bridge  acroHS  the  Arkansas  River  at  Man- 
halta^  has  been  awarded  to  the  KANSAS  CONSTRUCTION 
CO.,   Wichita,  at  $24,800. 

•frDenlaon,  Tex. — The  Red  River  Bridge  Co.,  has  awarded 
the  contract  for  the  conHtructlon  of  » ."«w»t«,-lbrdKc  across 
the  Red  River,  north  of  Denlson,  to  the  MIDLAND  BRIDGE 
CO.,  Kansas  City.  Mo.,  at  about  $60,000.     Noted  Jan.   2. 

IJUKrne,  Ore^lilds  will  be  received  until  Feb.  26.  for  the 
ronHlruction  of  the  piers  and  abutments  and  placing  the 
Su""  for  th«  largo  steel  bridge  across  the  Willamette  lllver 
at   Ferry  St. 

Fall  nrook,  Ont.— Bids  will  be  received  until  noon.  Feb. 
15  by  the  Council  of  Lanark  County  for  the  conHtructlon  of 
Ave  ronercte. piers  and  two  iibutments  for  a  steel  bridge  over 
the'  .MIhhIssIddI  Ulver  nt  Junlsvllle,  Drummond  Township. 
Plkns  ure  on  file  with  the  County  Clk..  Perth.  Ont  or  with 
Kniflneer  Charl-ton  I'liice.  Ont.  fjeorge  Kerr,  Fall  Brook. 
Onl.,  Is  Chn.  of  the  Roads  &  Bridges  Com. 


Ottawa,  Ont. — The  citizens  of  Pontiac  County  have  filed  a. 
petition  with  the  Minister  of  Public  Works  asking  for  the 
construction  of  a  bridge  across  the  Quinze  River  at  the 
head  of  Lake  Temiskaming,  forming  a  highway  between 
Ontario  and  Quebec.      The   bridge  is   estimated   to   cost  $75,000. 

St.  Boniface,  Man. — Bids  will  be  received  until  Feb.  17 
by  the  City  Council  tor  the  construction  of  the  substructure 
of  a  bridge  over  the  Red  River.  M.  B.  Blair  is  City  Engr. 
Noted  Nov.   7. 

Prederlcton,  N.  B. — Bids  will  be  received  until  noon,  Feb. 
26  by  the  Department  of  Public  Works  for  the  construction 
of  the  substructure  and  approaches  of  a  bridge  at  New- 
castle, N.  B..  over  the  Miramishi  River,  Northumberland 
County.      John   Morrissy   is  Ch.   Conir. 

AV.VTER  SUPPLY — IRRIG.VTIOX 

^Hartford,   Conn. — Bids    will    be   received    by    the   Board   of 

Water  Commissioners  until  3  p.m.,  Feb.  20,  for  furnishin*- 
about  1500  tons  of  c.-i.  pipe  and  about  lOS  tons  of  special 
castings.      Caleb   Mills   Saville    is   Ch.    Engr. 

+Brockport,  IV.  Y. — Contracts  for  installing  a  water  sys- 
tem here  have  been  awarded  as  follows:  Furnishing  Dip» 
and  special  castings,  to  the  R.  D.  WOOD  CO..  PhiladeliShia, 
Penn.,  at  $24.38  per  ton  for  pipe,  and  2V2C.  per  lb.  for  cast- 
ings; constructing  a  brick  pumping  station,  chimney,  pump^ 
well  and  intake,  to  the  J.  VICTOR  JOHNSON  CO.,  James- 
town. N.  Y.,  at  $25,400:  furnishing  hydrants  and  valves,  lay- 
ing pipe,  setting  pumping  machinery,  constructing  concrete 
reservoir  and  furnishing  and  erecting  steel  pressure  filters,  t# 
FRANK  GEORGE  &  CO.,  Batavia,  N.  Y.,  at  $94,693.  Bids  were 
opened  by  the  Board  of  Village  Trustees.  Jan.  21.  Witmer 
&  Brown,  Chapin  Block,  Buffalo,  N.  Y.,  are  Consult.  Engrs. 
Noted  Jan.    9. 

Blnghnmton,  IV,  Y. — According  to  press  reports,  plans  are 
being  prepared  by  the  Norwood  Engineering  Co..  Florence, 
Mass.,  for  the  construction  ot  a  filtration  plant  here.  Esti- 
mated cost.  $125,000.  M.  Stoppard  is  Supt.  of  Water.  Noted 
Jan.   23. 

Buffnlo,  Jf.  Y. — Bids  will  be  received  by  Francis  G.  Ward. 
Comr.  Pub.  Wks.,  until  Feb.  15,  for  constructing  and  equip- 
ping underground  valve  house  at  the  pumping  station  at  the 
foot    of   Porter   Ave. 

+New  York,  N.  Y.^ — We  are  officially  advised  that  con- 
tracts have  been  awarded  by  Henry  S.  Thompson,  Comr.  Wa- 
ter Supply,  Gas  and  Electricity,  as  follows:  Furnishing 
double  nose  fire  hydrants,  to  the  KENNEDY  VALVE  MFG. 
CO..  57  Beekman  St.,  New  York,  at  $12,720;  furnishing  c.l. 
pipe  and  special  castings,  to  the  FLORENCE  IRON  WORKS, 
at  $11,791;  furnishing  valves,  to  the  A.  P.  SMITH  MFG.  CO., 
at    $9600.      Bids    were    opened    Feb.    3.      Noted    Jan.    30. 

Bids  will  be  received  by  Henry  S.  Thompson,  Comr.  Water 
Supply,  Gas  and  Electricity,  until  2  p.m..  Feb.  20,  for  haulinff 
and  laving  water  mains  and  appurtenances  in  Arden.  Isham, 
West  151st,  West  IGOth,  West  176th.  West  lS9th,  West  119th, 
West  217th  sts..  Haven,  Northern  and  Sevenths  Aves..  Park 
Terrace  East  and  Riverside  Drive.  Boro.  of  Manhattan. 
Specifications  are  on  file  at  the  office  of  Engineering  News. 
505   Pearl  St.,  New  York. 

Schenectady,  N.  Y. — Tentative  plans  have  been  prepared 
for  the  construction  of  a  reservoir  of  two  15,000,000-gal.  units, 
at  Bevis  Hill.  Estimated  cost,  $200,000.  Fred  W.  Bentley  Is 
Supt.  of  Water. 

Atlantic  City,  N.  J. — Bids  will  be  received  by  the  Board  of 

Commissioners  until  Feb.  20,  for  furnishing  48-in.  c.-l.  water 
pipe  and  special  castings,  and  for  furnishing  gate  valves. 
Harry   Bacharach  Is  Comr. 

'^.Atlantic  City,  N.  J. — Bids  will  be  received  by  the  Board 
of  Commissioners  until  2:30  p.m.,  Feb.  14,  for  constructing  a 
24-in.  and  a  20-in.  c.l.  water  main  in  Arctic  Ave.,  from  Mis- 
souri Ave.  to  Maine  Ave.,  with  lateral  mains  on  intersectlnjr 
Sts.,  and  for  furnishing  gate  valves.  Specifications  are  on 
file  at  the  office  of  the  Water  Department.  Harry  Bacharach 
is   Comr. 

Atlantic  HlKhlandM,  N.  J. — We  are  officially  advised  that 
bids  will  be  received  by  the  Department  of  Public  Works, 
until  Feb.  25,  for  sinking  a  well.  Ralph  W.  Orebaugh  1» 
Supt. 

Dover,  N.  J. — The  Board  of  Water  Commissioners  has  re- 
ceived the  following  bids  for  the  installation  of  a  new  pump- 
ing plant,  and  power  for  operation:  Dover,  Rockaway  &  Port 
(Jram  Gas  Co.,  pumping  machinery,  $6000;  power  for  pump- 
ing water,  1.65c.  per  lOOO  gal.;  Eastern  Pennsylvania  Power 
Co..  pumping  machinery,  $4100;  power  for  pumping  water  2c. 
per    1000    gal. 

.South  OrnnKe,  N.  J. — The  Board  of  Public  Utility  Commis- 
sioners has  granted  the  Commonwealth  Water  &  LlgTit  Co. 
permission  to  Install  a  14-ln.  water  pipe  line  In  certain  sec- 
tions  of    the    town. 

Kane,  Penn. — We  are  officially  advised  that  the  Spring 
Water  Co.  has  retained  Chester  &  Fleming.  Hydraulic  Eiigrs., 
Union  liank  Hldg..  Pittsburgh,  Penn..  to  make  a  report  on 
various   methods  of    Increasing   the   water   supply. 

Mount  Joy,  I'enn. — The  Borough  Council  contemplates  the 
Installation  of  a   filtration  plant,   estimated    to   cost   $15,000. 

Anhlnntl,  Va. — The  proposition  to  Install  water  and  sewer 
systems  here,  estimated  to  cost  $60,000,  was  defeated  at  the 
bond   election.      Noted    Dec.    1. 

nrldKewnter,  Va. —  An  election  has  been  called  for  Feb.  21. 
to  villi-  cin  a  bond  Issue  of  $25,000  for  water  and  sewer  syH- 
tems.      Otis    W.    Wine   Is  Chn.    Finance   Com. 

Itoanoke,  Va. — According  to  press  reports,  the  Vinton- 
Roanoke  Water  Co.,  rontemplates  an  expenillture  of  $15,000 
for   <  iiiiMtructlng  a   dnm    acrows    Heaver   Dam    Creek. 

Korkymount,  V«. — J.  I,.  Ludlow,  Consult.  Rngr.,  Winston- 
Salem.  N.  C,  Is  preparing  plans  for  the  Installation  of  a  wa- 
ter system  hero.  Estimated  cost,  $60,000.  C.  S.  Greer  l» 
Mayor. 


Fc'bniMry  i:i,  l!)i:! 
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t'hi-rryvllli',  N.  C'. — An  election  will  probably  Hoori  be 
called  to  voUi  on  a  bond  Issue  of  $45,000  for  Installlnk'  a  wa- 
tci"  s,\'»t('in.      For  partieulars,   addri'Hs   tlu-   Mayoi-. 

Iliirliiini,  N.  C- — An  election  will  probably  soon  be  called  to 
vote  on  a  bond  issue  for  Ibe  iiislallalior.  of  a  water  system 
here.  InvestiKations  to  loeatu  a  supply  bavc  been  compbled 
by  Gilbert  C.  White,  Consult.  Enyr.,  Charlotte,  N.  C.  Noted 
Jan.   Hi. 

VnliloHtii,  <;ii. — The  City  Council  contemplates  an  expendi- 
ture of  $103,000,  tor  Improving  the  water  and  sewer  systems 
and  for  pavint;-  streets. 

Miirkdvllle,  Vu. — The  town  contemplates  a  bond  Issue  of 
$30,000  for  InstallinK  a  water  system  and  enlarging  the  elec- 
trie-liKht  plant.      T.   T.    Fields  is  Mayor. 

+('hiit4ii (sa,    'r.-iiii. — We    are    olflcially    advised    that    the 

American  Water  Woiks  *.  Guarantee  Co.,  Pittsburgh,  I'enn., 
has  awardi'd  a  eontiaet  to  the  EPPlNC-t^AUl'KNTIOR  Co.. 
rittsburKh,  for  the  ronstruction  of  a  V,000,000-Kal.  vertical 
triple-expan.sion  oondensinB  pumping  engine  to  be  Installed 
at  the  plant  in  Chattanooga. 

DrrHdcn,  Tenn. — An  election  will  probably  soon  be  called 
to  vote  on  a  bond  election  of  $25,000,  for  installing  a  water 
system  and  an  electric-light  plant. 

Cnldwell.  Ohio — We  are  officially  advised  that  the  W.  .1. 
Sherman  Co..  The  Nasby,  Toledo,  Ohio,  has  been  retained  by 
the  villapre  to  prepare  plans  and  specifications  for  the  im- 
provement   of   the   miinicipal    water   system. 

Cleveljind,  Ohio — Bids  will  be  received  by  W.  J.  Springborn, 
Dir.  Pub.  Ser.,  until  noon,  Feb.  14,  for  furnishing  lead  pipe 
for  the  use  of  the  AVater  Department.  Specifications  may  be 
obtained  at  the  office  of  the  Superintendent  of  the  Water  De- 
partment. 

+Caluml>UN,  Ohio — We  are  officially  advised  that  contracts 
have  been  awarded  bv  Samuel  A.  Kinnear.  Dir.  Pub.  Ser..  as 
follows:  Furnishing  300  valves,  from  4  to  20  In.,  to  the  BOUK- 
BON  COPPER  &  BRASS  WORKS,  at  $4000;  furnishing  1500 
tons  c.-i.  pipe,  90  tons  castings,  100,000  lb.  pig  lead,  120,000 
lb.  lead  pipe,  1500  corporation  cocks.  1500  curb  cocks.  1500 
service  boxes,  to  the  WESTWATER  SUPPLY  CO.,  at  approxi- 
mately $13,000.  P.  B.  Kemper  is  Clk.  Pub.  Ser.  Dept.  Noted 
Jan.   30. 

Eiyriu,  Ohio — The  City  Council  contemplates  an  expendi- 
ture of  $7500,    for  extending  the  water  system. 

Franl<rort,  Ohio — Bids  will  be  received  until  Feb.  20.  for 
purchasing  $12,000  bonds,  to  be  used  in  constructing  a  water 
system.  Plans  have  been  prepared  by  the  W.  J.  Sherman 
Co.,  The  Nasby,  Toledo,  Ohio.  J.  G.  Bell  is  Town  Clk.  Noted 
Feb.   6. 

ZaneNvllie,  Ohio — According  to  press  reports,  bids  will  be 
asked  about  Apr.  1,  for  the  new  well  water  system,  estimated 
to  cost  $360,000.  The  work  will  be  divided  into  three  con- 
tracts: First,  the  wells;  second,  the  buildings;  third,  the  equip- 
ment.    J.  R.  Tanner  is  City  Engr.     Noted  Nov.  28. 

Lebanon,  Ind. — The  City  Council  has  authorized  the  City 
Engineer  to  prepare  plans  for  the  installation  of  a  complete 
water  system. 

Laeanxport,  Ind. — The  American  District  Steam  Co.,  First 
National  Bank  Bldg.,  Chicago,  111.,  is  preparing  plans  for  the 
proposed  filtration  plant  here.  Estimated  cost,  $60,000. 
William  Pickett  is  City  Clk.      Noted  Nov.   14. 

Saline,  Mich. — Bids  will  be  received  bv  the  Common  Coun- 
cil until  8:30  p.m.,  Feb.  21,  for  the  construction  of  a  water 
system,  according  to  plans  and  specifications  prepared  bv  the 
W.  J.  Sherman  Co.,  The  Nasbv,  Toledo,  Ohio,  and  on  file  at 
the  office  of  A.  J.  Warren,  Village  Clk.  Estimated  cost,  $30,000. 
Noted  Jan.   9. 

Mollne,  III. — We  are  officially  advised  that  bids  will  be  re- 
ceived by  Martin  R.  Carlson.  Pres.  Bd.  Local  Imprvts..  until 
Feb.  IS.  for  constructing  the  25th  St.  water  main  district. 
Estimated  cost,  $11,585.  Lyle  Payton  is  City  Engr.  Noted 
Jan.  30. 

VIrden,  III. — The  Water-Works  Committee  has  submitted 
a  report  to  the  City  Council  recommending  the  construction 
of  a  reservoir,  a  concrete  dam  and  a  water  tower.  Estimated 
cost,  $75,000. 

AntlKORo,  \VIh, — Arthur  M.  Morgan,  Consult.  Engr.,  Ill 
West  Monroe  St.,  Chicago,  111.,  has  submitted  a  report  to  the 
Board  of  Public  Improvements  appraising  the  value  of  the 
water  system  at  $86,000,  and  estimating  the  cost  of  the  neces- 
sary impiovements  at  $40,000.     Noted  Jan.  30. 

BoMi'oliel,  Wis. — According  to  press  reports,  bonds  for 
$24,000  have  been  voted  for  the  installation  of  a  water  system 
here. 

Fond  du  Liae,  Wis. — Bids  will  be  received  by  the  City  Water 
Commission  until  Feb.  20,  for  constructing  air  lifts  for  six 
wells,  and  for  furnishing  and  installing  an  air  compressor 
capable  of  raising  4000  gal.  of  water  per  min.  Estimated  cost, 
?14,000.     J.   F.   Ahern   is  Pres. 

KenoNha,  Wis — The  city  contemplates  the  installation  of  a 
nitration  plant,   estimated   to  cost  $150,000. 

Marinette,  Wis. — City  officials  are  investigating  water 
plants  in  various  cities  with  a  view  to  purchasing  the  local 
plant  from  a  private  corporation.  The  State  Railway  Com- 
mission has  placed  a  valuation  of  $400,000  on  the  property. 
Improvements,  including  metering  the  system,  will  probably 
be  made  if  the  deal  is  consummated.    A.  L.  Hillis  is  City  Engr. 

Carroll,  lona — The  City  Council  will  probably  soon  ask 
bids  for  constructing  sanitary  sewers  and  subdrains  in  various 
streets.     J.  A.   Dougherty  is    City  Clk. 

Conneil  Blufl's,  loiva — We  are  officially  advised  that  the 
Board  of  Public  XVorks  contemplates  relining  three  reser- 
voirs, but  has  not  yet  decided  whether  to  ask  bids,  or  do  the 
work  by  day  labor.  The  work  will  involve  about  1200  cu.yd. 
reinforced  concrete,  and  is  estimated  to  cost  between  $9  and 
$10  per  cu.yd.     S.  L.  Etnyre  is  Supt.  Water  Dept.  Noted  Jan.  30. 

Epnorth.  lona — The  city  contemplates  improvements  to 
Its  water  system,  estimated  to  cost  $10,000.  J.  J.  Hamilton  is 
City  Clk. 


Wnterford,  Wis — Bids  will  be  received  by  the  Village 
Hoard  until  2  p.m..  Feb.  15,  for  furnishing  and  erecting  a  Mtei'l 
water  low.r  112  ft.  high,  of  30,000  gal.  capacity.  A.  O.  Scheelo 
is    Village    (;lk. 

l'!Nse.\,  lo«n — Preliminary  plans  are  being  prepared  for 
ixtiiidlng   and    improving    the   water   system. 

Miisentlne,  lo»vn — Bids  will  be  received  by  the  Board  of 
Trustees  until  9  a.m.,  Mar.  10,  for  furnishing  all  material, 
equipment  and  labor  for  constructing  a  distributing  reservoir 
between  Cook  St.  and  Klndler  Ave.,  and  north  of  Lucas  St.  T. 
R.    FIt/.gerald    is   Secy,    of    Bd.      Noted    Dec.    5. 

Diiliitb,  Minn — Bids  will  be  received  by  C.  S.  Palmer,  City 
Clk.,  until  Mar.  3,  for  the  purchase  of  $100,000  bonds  for  Im- 
proving the   water  system  and   the  electric  light  plant. 

Fergus  Falls,  Minn — The  City  Water  and  Light  CommlB- 
slon  has  authorized  thi'  City  Englneir  to  make  a  survey  of 
three  routes  for  the  extension  of  the  water  system  to  the 
new  power  station   to  be  built  at   Hoot  Lake. 

.Mtnuenpnils,  Minn. —  We  are  oljlclally  advised  that  bids  will 
be  II  ceived  by  K.  E.  Alexander,  Pur.  Agent,  until  Feb.  24,  for 
furnishing  15,000  ft.  of  50-in.  steel  pipe  for  the  water  system, 
according  to  specifications  on  file  with  the  Agent.  B.  R.  Dut- 
ton   is  Asst.   City   Engr. 

Pine  City,  Minn. — Plans  have  been  prepared  by  the  Claus- 
sen  Engineering  Co.,  German  American  Bank  Bldg.,  St.  Paul, 
Minn.,  for  the  construction  of  a  water  system  here,  estimated 
to  cost  $20,000.  Bids  for  construction  will  probably  soon  be 
asked. 

•fMulberry.  Kan.. — We  are  officially  advised  that  the  con- 
tract to  install  a  water  system  and  an  electrlc-Ught  plant 
here,  according  to  plans  and  specifications  prepared  by  E.  T. 
Archer  &  Co.,  Consult.  Engrs.,  New  England  Bldg.,  Kansas 
City,  Mo.,  has  been  awarded  to  W.  H.  MILLER,  Mulberry,  at 
$40,045.  Work  will  begin  about  the  first  of  March.  Noted 
Jan.  16. 

Bassett,  Neb. — We  are  officially  advised  that  bids  will  be 
received  by  W.  E.  Buckendorf,  Village  Clk.,  until  9  a.m.,  Feb. 
17,  for  installing  a  complete  water  system  and  electric-light 
plant,  according  to  plans  and  specifications  prepared  by  the 
Alamo  Engine  &  Supply  Co.,  Omaha,  Neb.  Estimated  cost, 
$15,000.     Noted  Nov.   14. 

Silver  Creek,  Neb. — The  village  contemplates  the  installa- 
tion of  a  water  system.  F.  E.  Layton  and  A.  A.  Sanders  are 
interested. 

Maryvllle,  Mo. — Bonds  for  $30,000  have  been  sold  for  ex- 
tending the  water  system  recently  purchased  from  the  Mary- 
vllle Water  Co.     C.  L.  Gann  is  City  Clk.     Noted  Jan.   16. 

Sulphur  Springs,  Ark. — We  are  officially  advised  that  bids 
will  be  asked  about  the  end  of  March  for  installing  a  muni- 
cipal water  system  and  electric-light  plant,  estimated  to  cost 
$40,000.  Plans  have  been  prepared  by  Albert  C.  Moore.  Con- 
sult.   Engr.,   Independent   Bldg.,    Joplin,   Mo.      Noted  Jan.   23. 


Paris,  Tex. — Bonds  for  $40,000  have  been  voted  for  improv- 
ing the  water  system.  E.  H.  McCuistion  is  Mayor. 

S  .n  Antonio,  Tex. — The  City  Council  has  passed  an  ordl- 
nan'  e  providing  for  an  election  some  time  in  March  to  vote 
on  '  he  proposition  of  issuing  bonds  for  $2,500,000,  of  which 
$2,000,000  is  to  be  used  for  the  construction  of  a  municipal 
water  plant  or  the  purchase  of  the  existing  privately  owned 
pl.'.nt.  The  remaining  $500,000  will  be  used  for  the  construc- 
ti  jn    of   an    extension    of    the    sewer    system. 

Denver,  Colo. — The  Dolores  Reservoir  Co.  has  filed  plans 
with  the  State  Engineer  for  a  reservoir  and  irrigation  system 
to  serve  about  75.000  acres  of  land  in  the  southern  part  of 
the  state.  The  reservoir  will  be  built  on  the  Dolores  River, 
and  will  have  a  capacity  of  11,000.000  gal.  The  dam  will  be 
230    ft.    high.      H.    F.    Morgan,    Cortez,    is    Pres. 

Greeley,  Colo. — Bids  will  be  received  by  the  City  Clerk, 
until  5  p.m.,  Feb.  21,  for  construction  of  Distributing  Reser- 
voir No.  2,  for  the  water  system.  The  reservoir  will  be  232x 
256x14  ft.  deep,  and  will  require  about  1560  cu.yd.  of  concrete 
lining.  Plans  and  specifications  may  be  obtained  at  the  office 
of  O.  F.  Shattuck,   City  Engr. 

Haxelton,  Idaho — According  to  press  reports,  T.  D.  McDon- 
ough  is  receiving  bids  for  furnishing  20,000  ft.  of  6-  and  12-in. 
water   pipe. 

Salt  Lake  City,  Utah — The  City  Council  has  instructed  the 
City  Engineer  to  prepare  plans  for  installing  the  first  unit  of 
the  proposed  plumbing  station  at  Liberty  Park.  This  unit  is 
estimated  to  cost  $14,625.     C.  F.  Barrett  is  Supt.  W.-^'ks. 

Glendale,  .Vrln. — Tho  town  contemplates  an  expenditure  of 
$30,000.  for  extending  the  water  system.  V.  E.  Messenger  is 
Town    Clk. 

Dayton,  Ore. — We  are  officially  advised  that  plans  are  be- 
ing prepared  for  the  rebuilding  of  the  water  system,  at  an 
estimated  cost  of  $14,000.  William  F.  Allison.  Portland,  Ore., 
is  Consult.    Engr.      W.   T.   H.    Tucker  is   City   Recdr. 

Newport,  Ore. — Bonds  for  $10,000  have  been  voted  for  ex- 
tending the  water  system.     Noted  Nov.  7. 

Longbeaeh,  Calif. — The  Board  of  Public  Works  will  soon 
advertise  for  bids  for  furnishing  one  carload  of  standard  pipe 
for  the  Water  Department. 

Puente.  Calif. — Bids  will  be  received  until  noon,  Feb.  15,  by 
the  Cross  Land  Co.,  H.  W.  Hellman  Bldg.,  Los  Angeles,  for  the 
construction  of  a  3,000,000-gal.  concrete  lined  reservoir  near 
Puente. 

Vnneouver,  B.  C. — Bids  will  be  received  bv  the  City  Clerk, 
about  Feb.  15,  for  furnishing  10.560  ft.  of  2-  and  4-in.,  107,000 
ft.  of  6-in.,  and  50,000  ft.  of  8-in.  steel  water  pipe. 
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Paichogne,  (L.  I.)  X.  Y. — The  village  contemplates  the  in- 
stallation of  a  sewer  system  and  a  sewage  disposal  plant. 
Dr.    Frank   Overton   is  Village   Health    Officer. 

West  New  York,  X.  J Bids  will  be   received  by  the  Town 

Council  until  8  p.m.,  Feb.  IS.  for  the  reconstruction  of  a  sewer 
in  12th  St.,  from  Jackson  to  Jefferson  St.  James  L.  Wolfe  is 
Town   Clk. 

Atlantic  City,  N.  J. — Bids  will  be  received  by  the  Board 
of  Commissioners  until  Feb.  20,  for  extending  the  storm 
water  system.  The  work  to  be  done  embraces  the  building 
of  approximately  1210  ft.  of  reinforced  concrete  drains  from 
3  ft.  6  in.  to  4  ft.  wide:  6633  ft.  of  brick  and  concrete  drains 
from  27  in.  to  36  in.  in  diameter:  7172  ft.  of  terra  cotta  and 
concrete  drains  from  12  in.  to  24  in.  in  diameter;  5200  ft.  of 
terra  cotta  and  c.l.  inlet  pipes  from  10  in.  to  12  in.  in  diam- 
eter, together  with  manholes,  catchbasins.  stormwater  inlets 
and  the  necessary  timber  and  pile  foundations.  J.  B.  Thomp- 
son   is   Dir.   of   Streets   and    Pub.    Impvts. 

Hopenell,  X.  J. — The  Common  Council  contemplates  the 
installation  of  a  sewer  system. 

*+>ewark,  X.  J We  are  officially  advised  that  the  con- 
tract to  construct  Section  7  of  the  main  intercepting  sewer, 
compressed  air  tunnel,  has  been  awarded  by  the  Passaic 
Valley  Sewerage  Commissioners,  to  BOOTH  &  FLINN.  Ltd.. 
1942  Forbes  St.,  Pittsburgh,  Penn.,  at  Jl. 413, 030.  without  me- 
tallic shields.  The  other  bids  were:  Booth  &  Plinn.  with 
metallic  shields.  $1,853,450:  Dock  Contractor  Co.,  Hoboken, 
N.  J.,  with  shields.  $3,131,777:  without,  $3,337,712:  Charles  A. 
Haskin,  Boston.  Mass.,  without  shields,  $2,117,400.  Bids 
were   opened   Feb.    4.      Noted  Jan.    2. 

Lanndon'oe,  Penn. — We  are  officially  advised  that  bids  for 
constructing  5V'"  miles  of  terra  cotta  sewers  here,  were  re- 
ceived bv  the  'Town  Council,  Feb.  7,  as  follows:  E.  M. 
Boland,  $"l8,965:  R.  Shoemaker,  $21,790;  F.  S.  Buckius,  $24,000: 
J.  A.  Shallanbarger,  $2S,;»60;  Colonial  Construction  Co.,  $32,- 
000:  E.  D.  Garrett,  $32,250:  Garden  State  Construction  Co.. 
$32,481;  Cantrell  Construction  Co.,  $35,270;  Field,  Barker  & 
Underwood,  $40,500.  Planes  were  prepared  by  the  Garden 
State  Construction  Co.,  Goff  Bldg.,  Camden,  N.  J.  Noted 
Feb.   6. 

XorrUtown,  Penn. — Plans  have  been  submitted  to  the 
State  Department  of  Health  for  approval,  for  the  installation 
of   a   sewage   disposal   plant    here.      Estimated   cost    $55,000. 

Xorth  Charlerol,  Penn. — The  State  Department  of  Health 
has  approved  the  plans  prepared  by  the  Borough  Council  for 
extending  and  Improving  the  sewer  system.  T.  P.  Sloan  is 
Chn.  Street  Com. 

Oil  City.  Penn. — The  City  Council  contemplates  the  con- 
struction of  1>«  miles  of  6-  and  10-in.  sewers.  Estimated 
cost,    $7000.      G.    F.    Roess    is   Town    Engr. 

BridBewater,  Va. — An  election  has  been  called  for  Feb. 
21.  to  vote  on  a  bond  issue  of  $25,000  for  installing  sewer 
and   water  systems.     Otis   W.    Wine   is   Chn.   Finance   Com. 

StateHboro,  tin. — Bids  will  be  received  by  W.  B.  Johnson. 
Countil  Clk.,  until  Mar.  10,  for  the  purchase  of  $54,000  of 
bonds  for  a  sewer  system.     Noted  Dec.  12. 

ValdoMta,    Ga. — See    item    under    Water    Supply — Irrigation. 

Tampa,  Fla. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  1  p.m.,  Feb.  IS,  for  constructing  reinforced  con- 
crete storm  drains  in  Hyde  Park.  Estimated  cost,  -40.000. 
D.    B.    McKay    is   Chn.   of   Bd.      Noted   Jan.    30. 

TuHkeeee.  .\la. —  Bids  will  be  received  at  the  oft  ce  of 
Walter  G.  Franz,  Consult.  Engr.,  Union  Trust  Bldg.,  Cin- 
cinnati, Ohio,  until  noon,  Feb.  15,  for  constructing  4-,  v -,  8- 
and  10-in.  vitrified  tile  sewers,  with  brick  manholes,  etc  ,  at 
the  Tuskegce  Normal  and  Industrial  Institute.     Noted  Jan.  23. 

Lebanon.  Tenn. — The  I.,ebanon  Business  Men's  Association 
is  working  for  the  installation  of  a  sewer  system  here. 
Andrew   B.   Martin   is  Chn.   Bd.   City   Comrs. 

Loulxvllle,  Ky. — The  Solomon-Norcross  Co..  Atlanta,  Ga., 
has  prepared  plans  for  the  installation  of  a  sewage  disposal 
plant  at  the  Home  of  the  Aged  and  Infirm.  Estimated  cost, 
$8750. 

AHhIand.  Ohio — We  are  officially  advised  that  all  bids  re- 
ceived bv  F.  P:dward8,  Dlr.  Pub.  Ser.,  Feb.  1,  for  constructing 
the  South  Highland  relief  sewei'.  were  rejected  as  above  the 
estimate.  The  contract,  which  consist  of  constructing  about 
3000  ft.  of  36-ln.  brick  or  segment  block  sewer,  will  prob- 
ably  be   readvertised.      Noted   Jan.    30. 

Chardon,  Ohio — See   Item   under  Streets  and   Roads. 

Cleveland.  Ohio — According  to  press  reports,  bids  will  be 
received  bv  W.  J.  Sprlngborn,  Dlr.  Pub.  Ser.,  until  Feb.  13. 
for  constructing  sewers  in  portions  of  Cypress,  Sophia  and 
Stone   Ave».,    and    other    streets. 

Columbiana,  Ohio — Pri'ss  reports  state  that  bids  will  be 
received  by  Harry  A.  Inman,  City  Clk..  until  Mar.  27.  for  the 
Installation  of  a  sewer  system  and  a  sewage  disposal  plant 
heri'.  Bonds  for  $25,000  have  been  voted  for  this  work, 
and  the  total   cost  is  estimated  at   $45,000.      Noted  Jan.   23. 

Conn'eaut,  Ohio — The  Board  of  Health  has  asked  the  City 
Council  to  arrjinge  for  the  construction  of  sanitary  sewers 
in  Lake  St.  and  In   Diane  Ave,  from  Harbor  to  Day  Sts. 

+  Xew  Philadelphia,  Ohio — We  are  officially  advised  that 
the  contract  to  conHlruct  a  storm  sewer  here  has  been 
awarded  to  WILLS  &  DICK,  New  Phllad.lphla,  at  $!)703.  The 
other  bids  were:  Springer  and  Hoger.H.  .New  Philadelphia. 
$10. 675;  AdamK  Bros,  ronstriii-tliig  Co.  ZaneBvllle.  $12,792: 
Van  Meti-r  f?on»tructlon  Co..  New  Philadelphia,  $11,881;  Adam 
Schwab,  New  Philadelphia.  $9934;  Nlckles  and  HofTman.  Can- 
ton,  $15,296.      Bids   were   opened    Jan.    30.      Noted    Jan.    30. 

+Troy,  Ohlo^ — We  are  olllclally  ndvlaed  that  bids  for  con- 
ntructlng  six  miles  of  sanltnrv  sewers  were  received  bv  O. 
H.  Ilargleld,  Dlr.  Pub.  Ser.,  Feb.  4,  as  follows:  FIDLKR  & 
BROCK,  .SprlnKlleld,  Ohio,  $32,843  (nward.d  contract):  Koh- 
bargir  &  llovles,  $43,099;  W.  J.  Irwin  &  Co..  $41,105;  Shaper 
&  Dill,  $35,746;  Sleverllng  &    Falrbiiln,  $41,422.      Noted  Jan.    16. 

VounK»(ovrn,  Ohio — The  City  Council  has  adopted  a  reso- 
lution deilarlng  II  neeesMary  to  construct  a  sanitary  sewer 
In    Madison    Ave.    between    Mlchlgun    Aw.    and    Bryaon    St. 
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city's  sewerage. 

South  Beuil,  lud. — The  Board  of  Public  Works  has  passed 
a  resolution  providing  for  the  construction  of  a  60-in.  trunk 
sewer  in  Michigan  St.,  extending  from  Monroe  St.  to  the 
bridge  at  LaSalle  Ave.,  and  emptying  into  the  St.  Joseph 
River.     W.  S.  Moore  is  City  Engr. 

Champaign,  III. — We  are  officially  advised  that  bids  will  be 
received  by  the  Board  of  Local  Improvements  until  2  p.m., 
Feb.  IS,  for  constructing  the  Fountain  Head  storm  water 
sewer.  Plans  and  specifications  were  prepared  by  L.  N. 
Sizer,   City   Engr.      W.   F.   Woods  is   City  Atty.      Noted  Jan.   16. 

Chicago,  111. — The  Sub-Committee  of  the  Council  Commit- 
tee on  Streets  and  Alleys  is  considering  a  plan  to  reconstruct 
the  sewer  system  in  the  downtown  section  of  the  city,  at  an 
estimated  cost  of  $2,000,000.  C.  D.  Hill  is  Engr.  Bd.  Local 
Impvts. 

Elgin,  III. — Bids  will  be  received  about  May  1,  for  con- 
structing sewers  in  various  streets.  Estimated  cost,  $75,000. 
M.  H.  Brightman  is  City  Engr.     Noted  Jan.   23. 

Kankakee,  III. — The  bids  received  by  the  Village  Board, 
Jan.  30.  for  constructing  the  Bradley  sanitary  sewage  will 
probably   be    rejected  as  too    high.      Estimated    cost,    $47,800. 

iMollne.  III. — We  are  officially  advised  that  bids  will  be 
received  by  Martin  R.  Carlson,  Pres.  Bd.  Local  Impvts.,  until 
Feb.  IS.  for  constructing  the  25th  St.  Sewer  District.  Esti- 
mated cost,   $6736.      Lyle  Payton  is  City  Engr.     Noted  Jan.  30. 

Madison,  Wis. — Alvord  &  Burdick,  Consult.  Engrs..  8  South 
Dearl)orn  St..  Chicago,  are  preparing  plans  for  a  sewage  dis- 
posal   plant    at    Madison.      Estimated    cost,    $40,000. 

New  London,  Wis. — Bids  will  be  received  by  C.  J.  Thomp- 
son, City  Clk..  until  Feb.  18,  for  constructing  a  sewer  in  Cook 
St.,  between   Wyman  and  Door  Sts. 

Superior,  Wis. — E.  B.  Banks,  City  Engr.,  has  prepared. 
plans  for  a  sewer  system  for  the  Ninth  Ward.  Estimated 
cost,  $31,000. 

Carroll,  Iowa — The  City  Council  contemplates  the  con- 
struction  of  three   miles  of  sewers. 

Tipton,  Iowa — We  are  officially  advised  that  bids  will  be 
received  by  the  city  until  Feb.  26,  for  constructing  ten  miles 
of  S-  to  15-in.  pipe  sewers  and  accessories.  Philip  D.  Ketel- 
sen  is  City  Clk.  Plans  and  specifications  were  prepared  by 
the    Iowa    Engineering    Co.,   Clinton,    Iowa.      Noted    Sept.    26. 

Toledo,  Iowa — According  to  press  reports,  bids  will  be  re- 
ceived about  Mar.  1.  for  constructing  a  sewerage  disposal 
plant    and   about    1000    ft.    of   outlet   sewer. 

(;reenleaf,  Kan. — Bids  will  probably  soon  be  asked  for  the 
installation  of  a  sewer  system  here.  Plans  have  been  pre- 
pared bv  Bruce  &  Standevin,  Consult.  Engrs.,  Bee  Bldg., 
Omaha.  Neb. 

Sidney,  Xeb. — We  are  officially  advised  that  bids  will  be 
received  by  Leslie  Newbaur,  Village  Clk.,  until  4  p.m..  Feb, 
28,  for  constructing  a  sewer  system  and  a  sewage  disposal 
plant,  according  lo  plans  and  specifications  prepared  by 
Grant  &  Pulton,  Consult.  Engrs.,  Lincoln,  Neb.  Estimated 
cost,   $20,720.     Noted  Sept.  12. 

St.  JoNeph,  Mo. — The  Board  of  Public  Works  has  appro- 
priated $5000  for  repairing  the  lower  end  of  the  Blacksnake 
Sewer. 

Wynne,  Ark. — Preliminary  arrangements  have  been  com- 
pleted for  installing  a  sewer  system  here,  and  bids  for  con- 
struction will  probably  soon  be  asked.     C.   M.  Crain  Is  Mayor. 

+St.  LouIn,  Mo. — Contracts  for  constructing  sewers  here 
have  been  awarded  bv  the  Board  of  Public  Improvements,  as 
follows:  Clifton  Heights  Joint  S.'Wer  District  No.  2.  Section 
2,  to  JOHN  B,  TITKNICR,  Pierce  Bldg..  at  $9569:  Clifton 
Heights  Sewer  District  No.  2,  to  P.  McINTYRE.  1385  Union 
Ave.,  at   $12,965.     Noted  Jan.  30. 

DallaM.  Tex. — The  City  Commission  Is  advertising  for  blcU 
for  the  construction  of  a  6-ln.  sanitary  sewer  in  Exposition 
Ave.,  and  in  First  Ave.  and  Second  Ave.  from  Grand  Ave.  lo 
Grady  St.  About  6253  ft.  of  sewer  pipe  will  be  required  for 
the   work. 

Canyon  City,  Colo. — The  City  Council  is  organizlngr  Sewer 
District  No.  2,  which  will  comprise  the  territory  east  of 
11th  St. 

+Seottle,  'Waiih. — The  Board  of  Public  Works  has  awarded 
a  contract  to  thr  INTERNATIONAL  DREDGING  CO.,  Centrnt 
Bldg.,  Seattle,  at  $80,031,  for  constructing  sewers  in  Rainier 
Ave. 

Alahnmbrn,  Calif. — Bids  are  being  received  by  the  Clt\ 
Clerk  for  constructing  a  storm  sewer,  consisting  of  thi'  fol- 
lowing approximate  (luantllles:  300  ft.  S-ln.  i)lpe,  350  It 
10-in.  pipe,  388  ft.  22-in.  pipe,  360  ft.  24-ln.  pipe,  640  ft.  27-lii 
pipe,  1452  ft.  30-ln.  pipe,  1690  ft.  33-ln.  pipe,  3688  ft,  42-ln. 
pipe.  Bids  will  be  taken  on  both  vltrifieil  ami  concrete  pipe. 
Plans  and  specifications  may  be  obtained  at  the  office  of  City 
Engineer.     O.  M.  Caulk  is  City  Clk. 

+  lliinford,  <nllt. — The  contract  to  lonstruct  the  sewi'i-  sys- 
li  m  here  has  betn  awarded  to  CHAMBERS  &  HEAPEY,  Oak- 
land, Calif.,  at  $75,000.  Plans  and  Hp.Hlficiitlons  were  prepan  d 
bv  Sloan  &  Robson,  Consult.  Engrs.,  San  Francisco.  Noted 
Jan.  2. 

Sanin  Monlea,  Calif. — Knapp  &  Woodard,  Consult.  RInKra., 
Consolidated  Realty  Bldg.,  T.os  Angeles,  arc  receiving  lilds 
for  conHtructing  18,700  lln.ft.  of  8-ln.  sanitary  sewer,  425 
lln.ft.  concrete  box  slorm  sewer,  1705  ft.  30-in.  corrugated 
Iron  storm  sewir.  19.700  ft.  2-ln.  gas  mains,  in  the  King  C. 
Gillette  SuhdlvlHton   In   SaMla   Monica. 

NTKICMTS  AM>  IIOADS 

NliiKiini  i-'iill«.  y.  v.— The  Board  of  Public  Works  will 
shortly  uBk  for  bids  for  i>avlng  various  strei'ts  at  an  esti- 
mated" total  cost  of  $2fi4,'?xr>.  Work  will  be  begun  In  the. 
spring. 

iluttsvliic,  N.  J. — The  Warren  County  Board  of  Freiholders. 
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will  mac;i(Iamlzi'   the  present  public  highway   lu'tween   Buttz- 
vUle  and  Townsbury,  a  dUtancf  of  about  six  miles. 

Camfleu,  X.  J. — The  City  Ci  uncll  has  passed  an  ordinance 
niovldlnK  for  thi>  coiistriullon  of  vltrlliid  Iirlck  pavhiK,  with 
4-ln.  eoiierete  foiuidalloii,  on  S<'Vriith  .St.,  from  York  to  Erie  St. 

TiovHoii.  M<l. —  Hiil.'j  will  1)1-  n-eeivc(i  until  noon,  Feb.  20,  by 
the  HlKhways  Coiumissioii  of  lialtluKjre  County,  for  the  Im- 
provement of  about  l.'JS  miles  of  the  Ulaek  Kock  Koad  from 
the  end   of   the   improved  section   to  Mount   Zion  Church. 

VnlfloMtn,  tin. — See  Item   under  Water  Supply — Irrigation. 

LoiilNvlllo.  Ivy. —  nids  will  be  received  until  Fob.  IS,  by  the 
Board  of  Public  Works  for  the  reconstruction  of  Broadway 
from  32d  .St.  to  Lincoln  Court,  a  distance  of  approximately 
2500  ft.  The  estlm.ited  cost  is  $28,000.  Granite  block  will  be 
used  between  the  car  tracks  and  the  rest  of  the  roadway  will 
be  of  asphalt  with  vitrified  brick  gutters.  Roger  McGrath 
is  Secy. 

Bnrtiin,  Ohio — We  are  officially  advised  that  bids  received 
on  Feb.  3  for  various  street  improvements  were  withdrawn, 
and  new  bids,  with  amended  estimates  will  be  received  by  the 
Village  Clerk  until  noon,  Feb.  20.  A.  C.  Brown  is  Clk.  B.  A. 
Fiedler,  Chardon,  Ohio,  is  County  Surv.     Noted  Jan.  23. 

Canton,  Ohio — Bids  will  be  received  until  Mar.  3  by  the 
Commissioners  of  Stark  County  for  paving  with  brick  ap- 
proximatelv  foul-  miles  of  the  Massillon- Wooster  Pike,  from 
VVest  Brookfield  to  the  Wayne  County  line. 

+('hnr<lan,  Ohio — We  are  officially  advised  that  the  Board 
of  Public  .Service  has  awarded  a  contract  for  various  street 
improvements  to  GEORGE  B.  HERRING  &  SON,  Cleveland, 
Ohio,  at  $16,118.  Other  bidders  were:  H.  P.  Green.  Ravena. 
Ohio,  $16,780;  Gould  &  Maybach,  Collinwood,  Ohio,  $17,107. 
The  work  includes  6950  sq.yd.  vitrified  brick  block  paving, 
sand  filler  on  a  slag  or  stone  foundation,  2500  cu.yd.  excava- 
tion, 4300  lin.ft.  stone  curb,  4300  ft.  drain  tile,  870  lin.ft. 
storm  sewers  and  9  catch  basins.  E.  A.  Fiedler  is  City  Engr. 
Noted    Jan.    23. 

+Clnolnnati,  Ohio — A  contract  has  been  awarded  by  the 
Commissioners  of  Hamilton  County  to  WM.  HARREL  &  CO., 
at  $9606.  for  improvement  of  the  Gum  Run  Road,  Miami 
Township.      Stanley   Struble    is   Pres.      Noted   Jan.    9. 

The  County  Commissioners  have  ordered  plans  prepared 
for  improving  the  Ohio  Pike  from  the  Bogart  Road  to  the 
Clermont   County  line,   at  an   estimated   cost   of   $13,415. 

NIloH,  Ohio — Bids  will  be  received  until  noon,  Feb.  IS,  by 
the  Board  of  Control  for  paving  portions  of  Church,  Mechanic, 
Chestnut.  Beaver  and  Cedar  Sts.     J.  E.  Tregaskis  is  Clk. 

Norwalk,  Ohio — Bids  as  follows  "were  received  by  the  Direc- 
tor of  Public  Service  for  paving  portions  of  East  Main  St.  and 
Woodlawn  Ave.:  (a)  Brick;  (b)  concrete  pavement:  George  E. 
Scott  &  Co.,  Norwalk,  Ohio,  (a)  $38,345,  (b)  $27,048;  the  Mod- 
ern Construction  Co.,  Fremont,  Ohio,  (a)  $32,439;  (b)  $24,977; 
the  Buckeye  Engineering  Co.,    (a)    $30,693,    (b)    $23,229. 

YounKstonn,  Ohio — Bids  will  be  received  until  noon,  Feb. 
14,  by  the  Director  of  Public  Service,  for  paving  Kyle  St.. 
from  Pine  St.   to  South  Ave.      W.   H.   McMillin  is  Clk. 

ZaneMvllle.  Ohio — The  City  Council  has  passed  an  ordinance 
authorizing  the  paving  of  parts  of  Muskingum  and  Moxahala 
Aves.,  at  an   estimated   cost   of   $45,395. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows:  Mar  3,  at  Kentland,  by  Commissioners 
of  Newton  County,  for  construction  of  a  macadam  road  in 
Jefferson  Township,  and  two  gravel  roads  in  McClelland 
Township.      S.    R.    Sizelove    is    Audr. 

Mar.  3,  at  Brookville,  by  Commissioners  of  Franklin  County, 
for  construction  of  a  gravel  road  on  line  between  Posey  and 
Salt  Creek  Townships.     Chas.   G.   Reifel   is  Audr. 

Mar.  3.  at  Mount  Vernon,  by  Commissioners  of  Posey 
County,  for  construction  of  a  gravel  road  on  line  between 
Black  and  Lynn   Townships.      Joseph   R.    Haines  is    Audr. 

+rannrlton,  Ind. — We  are  offlcially  advised  that  the  Com- 
missioners of  Perry  County  have  awarded  a  contract  to 
PRANK  R.  PAULIN  &  CO..  "at  $64,602.  for  the  construction  of 
approximately  18.25  miles  of  macadam  roads  in  Troy  Town- 
ship. Other  bidders  were:  Barnes  ..t  Barnes.  $68,500;  Beal  & 
Bell,  $68,362;  Traylor  &  Kremp,  $65,550;  Von  Fossen,  Cole- 
man &  Noble  Co.,  $63,500.  W.  H.  Cost  is  County  Engr.  Chas. 
D.  Patrick   is   Audr.      Noted   Jan.    23. 

.  +Kentland,  Ind. — We  are  officially  advised  that  the  Com- 
missioners of  Newton  County  have  awarded  a  contract  to 
EVANS  &  VAN  NATTA,  Fowler,  Ind.,  at  $14,845,  for  construc- 
tion of  a  macadam  road  on  the  line  between  Jefferson  and 
Grant  Townships.  Other  bidders  were:  J.  P.  &  A.  H.  Barnes, 
at  $15,450;  Alva  E.  Harriman,  at  $15,300.  S.  R.  Sizelove  is 
Audr.     Noted   Jan.  23. 

New  Albany,  Ind. — The  Board  of  Commissioners  of  Floyd 
County  plans  to  reconstruct  the  Charleston  and  Green  Valley 
Roads. 

+Portland,  Ind. — We  are  officially  advised  that  the  Com- 
missioners of  Jay  County  have  awarded  a  contract  to  MARK 
«.  JONES.  Pennville.  Ind..  at  $10,533,  for  construction  of  a 
crushed  stone  road  in  Bear  Creek  Township.  Other  bidders 
were:  Smith  &  Mathys,  $11,400;  Wheat.  Sisk  &  Sprinkle,  $12,075; 
Teeters  &  Teeters,  $11,494;  Prank  J.  Wright,  $14,300.  John 
Bonifas   is  Audr.     Noted  Jan.   23. 

Rlrhmond,  Ind. — We  are  officially  advised  that  bids  will  be 
received  until  10  a.m..  Feb.  27.  by  the  Board  of  Public  Works 
lor  16.200  sq.yd.  brick  paving  on  various  streets  at  an  esti- 
mated cost  of  $29,000.     Fred  R.  Charles  is  City  Engr. 

+Waba»h.  Ind. — We  are  officially  advised  that  the  Commis- 
sioners of  Wabash  County  have  awarded  a  contract  to 
SHAPER  &  BROWNING,  Roval  Center,  Ind-,  at  $16,800.  for  the 
construction  of  the  Engelman  Road.  Other  bidders  were: 
C.  J.  McGreevey  &  Sons,  at  $17,376;  Ora  J.  Simmons,  at  $18,- 
000.     D.  Showalter  is  Audr.     Noted  Jan.   30. 

Mount  Olemen.<i,  Mich. — We  are  officially  advised  that  no 
bids  were  received  by  the  Commissioners  of  Macomb  County 
for  the  construction  of  16  miles  of  road,  and  the  Commission- 
ers will  build  the  roads  by  day  labor.  George  A.  Dankers  is 
Clk.    of    the    Good    Roads    Com. 

^'"jcoe.  III. — We  are  officially  advised  that  objections  will 
probably  be  made  and  delays  must   ensue  before  bids   can  be 


+  l'forla.  III. — The  Board  of*  Local  TmprovemcntB  has 
awarded  a  contract  to  CANTERBUKY  UKO.S..  at  $9315,  for 
paving  a  portion  of  Windom  St.  Other  bldd<-rH  were;  McEIwee 
&  Bushel,  $9393;  D.  A.  Myers,  $9433;  A.  D.  Thompson.  $9433: 
John   McAllister,   $9542.      1..   I>.  Jeffries   1h  City   EnKr. 

Fr<-Nno,  Calif.— The  Ewlng-McDanlel  Co.  it)  recelvinif  bids 
for  construction  or  concrete  curbs,  gutters  and  sldi'walkH  In 
Its  new  tract  of  Ilazelwood.     The  estimated  cost  Is  $10,000. 

Manhnttun  llc-nrh,  <-alif.— This  city  will  do  $300,000  worth 
of  street  work.  Knapp  &  Woodard,  741  Consolidated  Realty 
Bldg.,   Los  Angeles,  are  the  Engra. 

+OranKe.  Callt — We  are  ofllclally  advised  that  a  contract 
U^.®,.'.'«,'^"  awaided  by  the  City  Council  to  the  JAJH  ANr;ELES 
PAVING  CO..  I.  \V.  llellman  lildg.,  Los  Angeles,  at  $15,887,  for 
asphalt  paving  on  North  Olassell  St.  other  bidders  were: 
Barber  Asphalt  Paving  Co.,  $16,856;  Palrchlld-Gilmore-WUton 
Co..  $16,391.     C.  C.  lionebrake  is  City  Engr.     Noted  Jan.  23. 

RIvtTNide.  Calif. — The  Board  of  Supervisors  of  Riverside 
County  has  ordered  the  advertising  of  bids  for  construction 
of  about  1.75  miles  of  macadam  road  west  of  Hemct. 

+Snn  Fernando,  Calif.— P.  B.  GRIDLEY,  Burbank.  Calif., 
has  been  awarded  the  contract  at  $11,162,  for  improving  Mc- 
Dougal  St. 

Venice,  Calif — Bids  will  be  received  by  the  Board  of 
Trustees  until  5  p.m.,  Feb.  17,  for  Improving  a  portion  of  West- 
minster Ave.,  Electric  Ave.,  Fourth  Ave.  and  Washington 
Blvd.  Tiie  work  <:onsists  of  grading  and  paving  with  cement 
concrete  base  with  asphalt  wearing  surface,  curbs,  5-ft.  con- 
crete sidewalks  and  2-ft.  vitrified  block  gutters  on  each  side, 
20-in.  vitrified  pipe  storm  drains.  Including  all  manholes, 
junction  boxes  and  catch  basins,  and  corrugated  iron  culverts, 
includii-.g  manholes,  catch  basins  and  Junction  boxes.  C.  S. 
Thatcher  is  City  Clk. 

SaHkatoon,  Sank. — The  City  Council  is  considering  the  con- 
struction of  approximately  45,000  sq.yd.  of  street  paving  at 
an  estimated  cost  of  $140,000.     Andrew  Leslie  is  City  Clk. 

INDUSTRIAL,  WORKS 

+  .\nguHta,  Maine — The  Schmick  Handle  &  Lumber  Co.  has 
awarded  a  contract  to  A.  CARF:y  &  CO.,  Waterville,  Maine, 
for  the  construction  of  a  handle  and  sawmill,  100x200  ft., 
two  stories,  and  a  thimble  mill,  32x160  ft.,  Augusta,  Maine. 
The  specifications  call  for  concrete  foundations  and  substruc- 
tures of  hard  pine  lumber.  The  company  also  contemplates 
the  construction  of  a  boiler  house,  warehouse  and  power 
house. 

noHton,  MasH. — The  Ford  Motor  Co.,  Detroit,  Mich.,  con- 
templates the  construction  of  an  assembling  plant  at  Cottage 
Farm  Bridge,  Boston.  Plans  for  the  new  building  are  being 
prepared  by  Philip   R.   Hovey,  Arch.,  50  State  St.,   Boston. 

Great    Barrington,    MaHH. — Representatives    of    the    Martin 

Tractor  Engine  Co.,  of  Springfield,  Mass..  are  negotiating  for 
the  purchase  of  a  site  for  a  branch  factory  at  Great  Bar- 
rington. 

Holyoke.  Mass. — Henry  Taylor,  formerly  Pres.  of  the  New 
York  &  New  England  Paper  Co.,  is  negotiating  for  a  site  for 
a  paper  mill   at  Holyoke. 

Bridgeport,  Conn. — The  Blue  Ribbon  Auto  &  Carriage  Co., 
Cannon  St.,  is  making  arrangements  to  build  a  new  factory 
at  Fairfield  and  State  Sts.  Plans  call  for  an  el-shaped  build- 
ing probably  three  stories  high,  of  brick,  heavy  mill  con- 
struction.    F.  A.  Cooper  is  Arch. 

Meriden,  Conn. — The  J.  H.  Bergen  Co.  contemplates  the 
construction  of  a  foundry  on  Brittania  St..  for  the  manufac- 
ture of  silver  deposit  ware.  Walter  H.  Bradley  is  Pres.  and 
Gen.   Mgr. 

Buffalo,  N.  Y. — The  King  Sewing  Machine  Co.  has  had 
plans  completed  for  a  one-  and  two-story  foundry  to  be 
erected  at  its  plant  at  Rano  and  Welland  Sts.  The  esti- 
mated  cost   is   $40,000.      Noted  Nov.   21. 

+L,aurel    Hill     (Flushing    post-office),    N.    Y The    Nichols 

Copper  Co.,  25  Broad  St.,  New  York,  has  awarded  the  contract 
for  the  foundation  to  JOHN  K.  TURTON.  39  West  32d  St., 
New  York,  and  for  the  steel  superstructure  to  GRANT  & 
RUHLING,  373  Fourth  Ave..  New  York,  for  the  construction 
of  a  smelting  and  furnace  plant  to  be  erected  at  Laurel  Hill. 
The   estimated  cost   is  $100,000. 

New  York,  N.  Y — Frank  B.  Hill,  care  of  Frederick  Ham- 
mond, Arch.,  391  East  19th  St.,  is  having  plans  prepared  for 
a  four-story  wagon  works,  130x51  ft.  The  estimated  cost  is 
$60,000. 

♦Jersey  City,  N.  J. — The  American  Chocolate  Almond  Co., 
901  Jefferson  St..  has  awarded  a  contract  to  DB  RISO  & 
ARENA,  322  Fifth  St.,  Union,  for  the  construction  of  a  three- 
story  brick  factory,  on  the  Paterson  Plank  Road,  near  Con- 
gress St.     The  estimated  cost  is  $50,000. 

Newark,  N.  J. — R.  H.  Nathan  is  having  plans  prepared  by 
William  B.  Lehman.  Arch.,  for  a  leather  manufacturing  plant, 
to  replace  his  plant,  recently  destroyed  by  fire.  The  struc- 
ture will  be  erected  at  132  Frankfort  St.,  and  will  be  S0.x90 
ft.  A  new  one-story  brick  boiler  and  engine  room,  5x65  ft., 
will  also  be  erected.  The  company  is  known  as  the  Leather 
&  Patent  Cloth  Novelty  Co. 

Conshohocken,  Penn. — The  Linde  Products  Co.,  Buffalo. 
N.  Y..  has  received  bids  for  the  construction  of  a  brick  and 
concrete  factory  to  be  erected  in  Conshohocken. 

Jeanette,  Penn. — The  Pennsylvania  Rubber  Co.  is  having 
plans  prepared  for  the  construction  of  a  three-story  addition 
to  cover  an  area  of  8000  sq.ft.,  and  to  cost  in  the  neighbor- 
hood  of  $100,000. 

Palmerton,  Penn. — The  New  Jersey  Zinc  Co.  has  purchased 
a  12-acre  tract  of  land  near  Allentown.  and  will  erect  a 
stone-crushing  and  hydrating  plant  on  the  property  for  use 
in  the  manufacture  of  its  products  at  the  Palmerton  plant. 

Philadelphia.  Penn. — Bids  are  being  received  bv  the  Har- 
rison Safety  Boiler  Works.  Allegheny  Ave.  and  17th  St..  for 
the  construction  of  a  one-story  brick  machine  shop,  at  its. 
plant. 
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Baltimore,  3Id. — John  Freund,  Jr.,  Arch..  Hoffman  Bldg.. 
IS  preparing  plans  for  the  construction  of  buildings  for  the 
City  Baking  Co.      The  estimated  cost   is  ?S0.0O0. 

Macon,  Ga. — The  Georgia  Realty  &  Mfg.  Co.  plans  to  erect 
three  plants,  costing  $100,000  each,  for  the  development  of 
beauxite,    raolin   and   fullers'    earth    deposits. 

Tiftou,    Ga The    Georgia    Harrow    &    Implement    Co.    has 

been  incorporated  with  $15,000  capital  stock,  and  will  estab- 
lish a  plant  to  manufacture  farm  implements.  J.  D.  Cook. 
E.   S.   Short  and  J.   H.   Brown  are  among   those   interested. 

Gadsden,  Ala — The  Gadsden  Car  Works  plans  an  addition 
to  double  its  present  capacity  of  600   cars  per  month. 

Lafayette,  La, — The  Southern  Pacific  Co.  plans  to  erect 
new  shops  and  roundhouses  at  Lafavette  and  Algiers.  La.,  at 
an  approximate  cost  of  $250,000.  Hiram  W.  Sheridan,  Xew 
Orleans,   La.,   is  Gen.   Supt. 

Knox^'ille,  Tena. — W.  P.  Biddle,  110  East  Vine  St.,  will  es- 
tablish   a    plant    to    manufacture   steel    ranges. 

LenlHbnre,  Tenn. — The  Sunbeam  Laundry  will  receive  bids 
■until  Mar.  15  for  the  erection  of  a  three-story  concrete  block 
building.    30x70   ft. 

MemphiH,  Tenn. — The  Tennessee  Hoop  Co.  has  decided  to 
increase  its  capital  stock  from  $25,000  to  $100,000  and  will 
enlarge  its  plant. 

Jlount  Gilead,  Ohio — The  Hydraulic  Press  Mfg.  Co.,  Mt. 
Gilead,  Ohio,  has  had  plans  prepared  and  will  erect  a  one- 
story,  44xlo0-tt.  factory,  for  the  manufacture  of  hydraulic 
presses. 

IndlanapoIlM,  Ind. — The  National  Motor  Vehicle  Co..  In- 
dianapolis. Ind.,  is  contemplating  the  erection  of  an  83x97-ft. 
three-story  addition  to  its  factory. 

SprinKiield,  Oliio — The  Bobbins  &  Mevers  Co.,  has  in- 
creased its  capital  stock  from  $50,000  to  $1,000,000  for  the 
purpose  of  making  extensive  additions  and  betterwients  to 
its  plant.  The  company  does  a  foundry  business  and  manu- 
factures   electric    motors    and    fans. 

^Detroit,  .Mlclj. — G.  W.  Graves.  55  Rowland  Bldg.,  Detroit, 
has  awarded  contracts  as  follows  for  a  three-story  factory. 
200x200  ft.,  for  Reuben  Miller,  Farmers'  Bank  Bldg.,  Pitts- 
burgh. P.-nn..  to  be  located  in  Detroit;  Structural  iron  work, 
to  H.  B.  LEWIS.  Ferry  Ave,  and  Roby  Sts.,  Detroit:  masonry, 
1°  S^O-  ^-  -^'L'TT,  60S  Bamlet  Bldg.:  carpentry,  to  HARCUS 
&  CO.,  ii4  Russell  St.:  plumbing,  to  A.  W.  SCHULTZ,  S15 
Gratiot  Ave.,  all  of  Detroit.     Cost,  $100,000. 

„  +Kalama>!oo,  Mich — D.  J.  Albertson.  305  East  Main  St.. 
Kalamazoo,  has  awarded  the  general  contract  for  the  two- 
story  factory  building,  132x266  ft.,  for  Wm.  Shakespear.  Jr., 
Rose  and  Water  Sts.,  Kalamazoo,  to  the  BEYER.'^  CON'STRl'C- 
TION   CO.,  care  of  the   owners.      Cost,  $40,000. 

+Clilcaeo,  ni.— The  Chicago  White  Lead  Co.,  Chicago,  has 
awarded  the  contract  to  WILLIAM  ADAMS  &  CO..  Chicago. 
JlOO  jg'J"*"'"''""^     ''s      proposed      factory.       Estimated      cost. 

The  .Schulze  Baking  Co,  will  erect  a  four-storv  and  base- 
ment bakery  to  cost  about  $175,000  at  5424-58  South  Wabash 
Ave.,   Chicago. 

La  CroMMe,  Win. —  Improvements  contemplated  bv  local 
manufacturers  this  year  include  an  addition  to  the  Rubber 
Mills  Co.  s  plant  that  will  double  its  present  capacity.  Albert 
Funk  IS  Sec.  The  National  Gauge  and  Register "  Co.,  also 
contemplates  a  large  factory  addition  for  which  plans  have 
not  yet  been   completed. 

+.MIIwaukee,  WIm. — The  contract  for  a  four-story  steel  and 
concrete  addition   90x100  ft.  to  the  Miller  Brewing  Go's  plant 

tiiirP/^.i.'i?.!-*'^^'^  ^**"  •'^^  ''^'■"  awarded  to  the  UTLEY  CON- 
SXRUCTTON    CO. 

.Milwauker,    AVIm The    Garage    Equipment    Mfg.    Co.     J'il- 

waukee.  Is  planning  to  rebuild  its  factory,  which  was  recently 
destroyed  by  fire.  Bids  are  being  received  for  a  one-story 
building,    100x93   ft. 

.u  •'^.'J''L""°*  Win.— The  Waverly  Mfg.  Co.,  manufacturer  of 
the  Jefferson  motorcycle,  Jeffernon.  is  having  plans  pre- 
pared for   the   erection    of  a   three-story   addition    to    Its   plant. 

Rrxford.  .Mont. — The  Kootenai  Lumber  Co..  Kootenai 
Mont.,  contemi^ates  the  erection  of  a  saw  mill  at  Rexford, 
Mont.      \\ .    H.   Graham    is    the   Mgr. 

St.  LouU,  Mo.— The  Schlueter  Mfg.  Co..  St.  Louis,  has  ac- 
quired a  site  and  will  erect  an  addition  to  its  plant,  to  cost 
approximately    $20,000. 

GalvrMton,  Tex. — The  Galveston  Commercial  Assoc,  is  pro- 
moting the  establishment  of  a  large  machine  shop  and  plant 
lOr  the  manufacture  of  engines. 

In'  pendence.  Ore.— The  Western  Glass  Co..  Independence, 
has  acquired  a  site  covering  about  eight  acres,  and  will 
er<ct  a  large  glass   factory.      O.   H,   McClellon    is    Pres, 

Portland,  Ore — The  Ford  Motor  Car  Co.,  Detroit,  Mich  is 
having  plans  prepared  for  the  construction  of  a  threc-stbry 
and  basement  factory  at  East  11th  and  Division  Sts..  Port- 
land, (Jri-.  The  estimated  cost  is  $200,000.  Doyle,  Patterson 
&   Beach.,    Worcester   Bldg..    Portland,   are    the    Archa. 

Lou  .ynKrlrK,  Calif.— Nathan  Blanchard.  Jmh  Angi'les.  Is 
having  plans  prepared  for  the  construe"  ion  of  a  commercial 
Rarage  and  machine  shop  on  East  Fifth  St..  Los  Angeles 
John  C.  Austin  and  W.  C.  Pennell.  Wright  &  Callender  Bldg. 
Los  Angeles,  are  the  Archs, 

Portervllle.  Calif — Fred  Meyers.  Vlgalla,  Calif..  Is  con- 
Bld-rlnt;  ii^He  al  Portervllle.  for  the  erection  of  a  large 
alfalfa    milling   plant. 

Man  I'pdro.  Calif, — The  Olymiila  Cotton  Mills  Co..  of  South- 
ern California.  Los  .Vngeles.  Calif.,  recently  Incorporated  with 
a  capital  of  $2.500.ono,  will  erect  a  large  cotton  mill  at  ,Snn 
Pedro,  mar  Los  Angeles.  .M.  W.  Durham,  C.  F.  Iluinliurg  and 
C.    W.   Durham   nr<-   interested. 

Hanta  Roaa,  Calif. — The  .Santa  Rosa  Shoe  Mfg.  Co.,  .Santa 
Rosa,  has  acquired  a  site  iit  Third  and  F.  Sis.,  and  will  erect 
a    large    sho*-    factory. 

Torranee,  Calif.— W.  P.  Cottrell,  Los  Angeles,  Calif.,  la 
having   plans   prepared    for    the    construction   of   a   factory   at 


.Montreal,  Que. — The  Smart-Woods  Co.  plans  alterations 
and  additions  to  its  bag  factory  on  Mullins  St.  It  will  be 
three  stories,  of  reinforced  concrete,  brick  and  mill  con- 
struction.    Ross  &  McDonald.   1  Belmont  St..  are  Archs. 

nicnhcim,  Ont. — The  Blenheim  Canning  Co.  will  begin  the 
erection  of  a  ne'w  factory  as  soon  as  possible.  It  will  cost 
$40,000.      John   Wall   is  Mgr. 

Burlington,  Ont. — The  Vera  Chemical  Co.  will  erect  a  size 
factory.  It  will  be  four  stories,  152x62  ft.  Boilers,  engines, 
belting  and  70-ft.  stacks  will  be  required.  Gladman  &  Glad- 
man.  Confederate  Life  Bldg..  Toronto,  Ont.,  are  Archs.  D.  C. 
Davis  is  Supt. 

Fort  W'llllam,  Ont. — The  V\'estern  Terminal  Elevator  Co. 
plans  to  erect  an  addition  to  its  elevator  increasing  its  ca- 
pacity by  1.000.000  bu.     Work  will  be  begun  at  once. 

Guelph,  Ont. — The  International  Sand.  Lime,  Brick  &  Ma- 
chinery Co..  Montreal,  Que.,  has  purchased  a  site  near  Guelph, 
and  will  erect  a  $90,000  plant  for  the  manufacture  of  sand, 
lime,  brick  and  artificial  stone. 

St.  Catherines,  Ont The  Goodrich  Rubber  Co..  Akron,  Ohio, 

plans    to    establish    a    Canadian    branch,    which    "will,    it    is    re- 
ported, give    employment   to  about   1000   men. 

Sarnia,  Ont. — The  Sarnia  Bridge  Co.  plans  to  double  the 
capacity  of  its  plant.  The  firm's  draftsmen  are  preparing  the 
plans,  and  construction  "will  begin   in   the  early  spring. 

Sault  Ste.  Marie,  Ont. — The  improvements  and  enlarge- 
ments to  be  made  to  the  plant  of  the  Lake  Superior  Corpora- 
tion include  additional  blast  furnaces,  a  new  rail  mill,  a  billet 
mill,  an  openhearth  furnace,  another  battery  of  11-0  coke 
ovens,  extensions  to  the  docks,  additional  blooming  mills  and 
another  merchant  mill.  The  estimated  cost  is  $12,000,000.  J. 
F.  Taylor  is  vice-pres.  and  gen. mgr. 

Sydney,  X.  S. — The  Sydney  Boot  &  Shoe  Co.,  Ltd..  has  been 
organized  with  a  capital  stock  of  $100,000.  and  will  erect  a 
$50,000  factory.  Electric  dynamos  and  machinery  will  be  re- 
quired.     George  W.  Murphy,   Prince  St.,   is  Secy,  and  Treas. 

PEDERAI,  GOVERNMENT  WORiv 

Air  Con;preMsors — Ne^vport,  R.  I. — Bids  "will  be  received  un- 
til 11  a.m.,  Feb.  15,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington.  D.  C.  for  furnishing  and  installing  two 
450  cu.ft.  of  free  air  per  r.iin.  air  compressors,  one  to  be  mo- 
tor-driven, and  the  other  steam-engine  driven,  supplied  com- 
plete with  accessories.  Estimated  cost,  $6000.  H.  R.  Stanford 
is    Ch.   of   Bureau. 

.\rmor — Washington.  D.  C. — Bids  will  be  received  until 
noon.  Feb.  IS.  by  the  Bureau  of  Ordnance.  Navy  Dept..  Wash- 
ington. D.  C,  for  furnishing  armor  for  naval  vessels.  N.  C. 
Twining  is   Ch.  of  Bureau. 

Forgingn — Washington.  D.  C. — Bids  were  received  as  fol- 
lows by  the  Chief  of  Ordnance.  U.  S.  A..  Washington.  Feb.  3, 
for  furnishing  four  sets  of  steel  forgings  for  12-in.  mortars. 
Model  1912,  except  trunnion  hoops:  Bethlehem  Steel  Co.,  South 
Bethlehem.  Penn.,  24.25c.  per  lb.  for  gun  steel  forgings,  34.5c. 
per  lb.  for  forged  steel  C:  first  set  120  days,  one  set  each  20 
days  thereafter:  Midvale  Steel  Co..  Philadelphia.  Penn,,  24.25c. 
for  gun  steel  forgings  and  34.5c.  for  forged  steel  C;  first  set 
180  days,   one  each    30  days   thereafter. 

Vessels — Washington,  D.  C. — Bids  were  received  as  fol- 
lows, Feb.  1,  by  thr  Commissioner  of  Lighthouses,  Dept.  of 
Commerce  and  Labor,  Washington,  D.  C,  for  the  construction 
of  two  steel  light  vessels,  Nos.  96  and  9S:  Navv  Department, 
Washington,  D.  C,  $150,000  for  both;  Raclne-Truscott  Shell 
Boat  Co.,  Muskegon,  Mich.,  .N'o.  96.  delivered  Buffalo,  N.  Y„ 
$77,000;  deliveredMuskegon,  $75,000:  No.  9S,  diliver.d  Detroit, 
$77,000:  delivered  Muskegon,  $75,000:  both,  deliv.  red  Bucalo 
and  Detroit,  $143,000:  delivered  Muskegon,  $139,700:  Manitowoc 
Shipbuilding  &  Dry  Dock  Co,,  Manitowoc,  Wis.,  No,  96.  $85,000; 
No.   98,   $85,000;   both.    $168,000,   delivered   Manitowoc. 

RuililInK  .\<ldltion — Washington,  D.  C. — Bids  weri'  received 
as  follows,  Jan.  30.  by  the  Commissioners  of  the  Dislrlct  of 
Columbia,  for  the  construction  of  an  .idditlon  to  the  ward 
building  and  dining  rooms  of  the  Home  for  the  Aged  .and  In- 
firm. Blue  Plains.  D.  C:  W.  H.  McCrav.  $22,000:  Sklnker  & 
Garrett.  S19.S17:  W.  E.  Mooney,  $23,263:  H.  J.  Montgomery, 
$22,032:  McKay  &  Morris.  $20,831  ;•  Burgess  &  Parsons.  $23.- 
000 :•  Samuel  P.  Harbin.  $23.033. •  -Ml  bidders  of  Washing- 
ton.   D.    C. 

•Not    Including  electrical    work. 

DredKlnK — Fort  Screven.  Ga. — All  bids  opened  Jan.  15  for 
dredging  near  the  government  wharf  at  Fort  Screven  have 
been    rejected. 

Rlfirai) — Memphis,  Tenn. — Bids  were  received  Jan.  31.  by 
MaJ.  E.  M.  Markham.  Corps  Engrs..  U.  .S.  A..  Mississippi  River 
Comn..  First  and  Second  Districts.  Custom  House.  Memphis, 
for  furnishing  and  loading  10.000  cu.yd.  of  ripraji  stone  on 
government  barges.  The  bids  follow:  W.  H.  Arnold.  Cape 
Girardeau.  Mo,,  $1.05  per  cu.yd.:  C.  C.  Rulhmarher,  Grand 
Tower,  111,,  »6c.:  C.  R.  Hoeller.  Cape  Girardeau,  $1.33;  J.  B, 
Wiles,  Helena,  Ark,.  $1.67Vj.  The  contract  will  probably  be 
awarded   to  C.   C.   Ruthmncher. 

.steel  RnrKeH — Louisville..  Kv. — Bids  will  be  received  until 
noon.  Mar.  7,  by  MaJ.  J.  C.  Oaks,  Corps  Engrs,,  U,  S.  A.,  Louls- 
vllli-.    for   two   steel    barges. 

Klevator^North  Platte.  Neb.— Bids  will  he  received  by 
flsciir  Wenderoth,  Superv.  Arch..  Treasury  Dept..  Waahlnglnn, 
n.  C,  until  3  p.m..  Feb.  27,  for  the  Instnlliitlon  i-ompli  te  of  an 
electric  pasaenger  idevator  In  the  V.  .S.  post  otlloi-  and  I'ourt 
house  at  North  Platte,  In  nccordanci'  with  the  drawing  and 
speeHUatlon,  coplea  of  which  may  be  had  at  the  discretion  of 
the    Supervlaing    Archlticl. 

+  DrrdKlDK — Texas  City,  Tex. — Thi^  contract  has  bei-n 
awarded  to  the  BOWERS  SOUTHER.V  MREDGINO  CO.,  Gal- 
veston. Tex.,  for  dredglr.g  In  Texas  City  Chnnm-l,  about 
S78,000  cu.yd.,  at  13.6c.  per  cu.yd.     Noted  Jan.  2. 
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(remnfory — Monterey,  Calif. — Bltla  will  lii'  r.cilvid  until 
11  a.m..  Mar.  B.  by  Maj.  F.  A.  Grant,  <,J.  M..  Corpjf,  U.  S.  A., 
I'livslillo  of  Montoriy,  for  the  construction  of  a  Barbate 
criniiilory,    cunipli'ti-. 

.sirurtunil  Sti-vl — ratiania — Rids  will  be  received  until 
10  a.m..  Feb.  25,  by  MaJ.  F.  C.  Boggs,  Corps  Enifrs..  U.  S.  A., 
0<ii.  I'ur.  ulllcir.  Isthmian  Canal  Comn.,  Washington,  D.  C, 
for    structural   steel    under   Canal   Circular   759. 

Striieliirnl  Steel — Panama — Uids  will  be  received  until  10:30 
a.m..  Mar.  (i,  by  MaJ.  F.  C.  Hoggs,  Corps  Kngrs.,  U.  .S.  A.,  Wash- 
ington, U.  C,  for  structural  steel  for  administration  building. 

C'onllUK  I'liin* — Panam.a — Maj.  P.  C.  noggs,  Corps  Engrs., 
U.  S.  A..  iJen.  I'ur.  OHicer,  isthmian  Canal  Coiiiii.,  WaKhington, 
D.  C.  will  asU  for  bids  soon  for  delivering  and  rr.ii  ing  coal- 
handling  maeliiiiery  and  accessories  ncc'essaiy  I'ui-  two  coal- 
ing plants,  oiii'  at  each  terminus  of  the  Isthmian  Cinal,  to  be 
furnished    and    erected,    complete,    read.v    for    operation. 

LoeomotU-eN — Hawaii — Bids  will  be  received  until  11  a.m.. 
Mar.  1,  by  the  lUireau  of  Yards  and  Docks.  Navy  I>ept.,  Wash- 
ington, D.  C,  for  one  narrow-gage  and  two  standard-gage 
saddle-tank  switching  locomotives,  for  delivery  at  the  nav.il 
station.  Pearl  Harbor,  H.  T. 

MISCEL,L,.\lVKOlfS 

^Ronrt  on — Bridgeport.  Conn. — Bids  will  be  received  until 
1  p.m..  Feb.  l!l,  by  the  Board  of  Contract  for  furnishing  and 
applying  approximately  3SO.O00  gal.  of  road  oil  Separate  bids 
are  asked  as  follows:  For  furnishing  oil;  applying  oil;  fur- 
nishing and   applying   oil. 

naree  Canal  Work — Albany,  N.  Y. — Duncan  W.  Peck,  Supt. 
Pub.  Wks.,  received  bids.  Feb.  4,  on  five  contracts  for  Barge 
Canal  construction  work.  These  included  Contract  No.  42-A 
for  completing  the  construction  of  the  canal  near  Utica; 
Contract  No.  S7,  for  the  construction  of  a  bridge  over  the 
Erie  Canal,  near  Rocky  Rift  Dam,  in  Montgomery  County, 
and  Contract  No.  102,  for  building  the  steel  superstructure  for 
the  Howland's  Ave.  Highway  bridge  in  Cayuga  County,  and 
Contracts  Nos.  92  and  94,  for  erecting  and  installing  power 
plants,  electrical  equipment  and  machinery  for  operating 
over  20  locks  along  the  line  of  the  Barge  Canal.  Grant 
Smith  &  Co.  and  Locher.  New  York,  submitted  the  lowest  bid 
for  the  Utica  work,  their  bid  being  $1,014,671,  as  compared 
with  the  engineer's  estimate  of  the  cost  of  the  work  of 
$1.0.13.037.  The  other  bidders  on  this  contract  were:  Buffalo 
Dredging  Co..  Buffalo.  N.  Y.,  $1,344,230:  Furst  &  Talbott.  Utica. 
N.  Y..  $1,135,632.  For  the  Rocky  Rift  bridge,  the  P.  B. 
McCaghey  Co..  of  Little  Falls,  is  low.  its  bid  being  $11,202. 
against  the  Engineer's  estimate  of  $10,900.  The  others  sub- 
mitting bids  for  this  work  were:  S.  V.  R.  Malcolm  &  Sons. 
Medina.  $12,025:  Owego  Bridge  Co.,  Owego,  $18,997.  Lupfer 
&  Remick.  Buffalo,  were  the  lowest  bidders  for  the  Rowland 
Ave.  highway  bridge,  at  $25,993.  Other  bids  were:  Penn 
Bridge  Co..  Beaver  Falls.  Penn.,  $26,366:  Owego  Bridge  Co., 
Owego.  N.  Y..  $26,580;  M.  Fitzgerald,  Hoosick  Falls,  $27,229. 
The  engineer's  estimate  was  $25,035.  McArthur  Bros.  Co.  and 
the  Lord  Electric  Co..  of  New  York,  bidding  jointly,  sub- 
mitted the  lowest  bids  for  Contracts  Nos.  92  and  94.  cover- 
ing the  electrical  equipment  of  the  Barge  Canal  locks,  their 
bid  for  Contract  No.  92  being  $1,178,976,  and  for  Contract  No. 
94.  $433,380.  The  former  bid  is  approximately  $28,000  under 
the  engineer's  estimate  of  the  cost  of  the  work  embraced  in 
Contract  No.  92,  and  the  lowest  bid  for  Contract  No.  94  is 
over  $25,000  under  the  engineer's  estimate  for  that  contract. 
Other  bids  were:  On  Contract  No.  92,  Buffalo  Dredging  Co.. 
Buffalo.  N.  Y.,  $1,429,083;  J.  Livingston  &  Co.,  Inc..  New  York. 
$1,336,914;  P.  J.  Carlin  Construction  Co.,  New  York,  $1,299,310; 
Lupfer  &  Remick.  Buffalo,  $1,306,937:  Northeastern  Construc- 
tion Co.,  New  Y'ork.  $1,333,560;  on  Contract  No.  94:  Buffalo 
Dredging  Co..  Buffalo.  $580,211;  J.  Livingston  &  Co.,  Inc..  New 
York.  $497,257;  P.  J.  Carlin  Construction  Co.,  New  York.  $494,- 
203;  Northeastern  Construction  Co.,  New  York,  $484,279;  Lup- 
fer &  Remick.  Buffalo,  $488,931.  There  were  in  all  22  bids 
received    for    the    five    contracts. 

Dreilgimt: — New  York.  N.  Y. — Bids  were  received  as  fol- 
lows Feb.  3  by  Calvin  Tompkins,  Comr.  of  Docks,  for  Con- 
tract No.  1360  Class  2.  furnishing  materials  and  dredging 
in  the  Boroughs  of  Manhattan.  Brooklyn  and  Queens:  R.  G. 
Packard  Co..  25c.  per  cu.yd.;  P.  Sanford  Ross,  Inc..  28.9c. 

Seawall — 'U'illets  Point  fL.  I.),  N.  Y. — The  Board  of  Esti- 
mate and  Apportionment  has  appropriated  $32,390.  to  rebuild 
the  seawall   along  Willcts  Point  Road. 

Fire  Station — Camden.  N.  J. — The  Fire  Committee  of  the 
Common  Council  has  awarded  a  contract  for  the  erection 
of  a  new  fire  station  in  the  North  Cramer  Hill  District,  to 
J.    W.    DRAPER,    at    $11,500. 

Jetties — Trenton,  N.  J. — Bids  will  be  received  bv  the  Board 
of  Managers  of  the  Geological  Survey  at  the  office  of  Henrv 
B.  Kummel,  State  Geologist,  until  Feb.  27,  for  reinforced  con- 
crete jetties  at  Shark  Inlet.  C.  C.  Verrauele,  203  Broadway, 
New   Y'ork.    Is   Engr. 

Piers — Baltimore.  Md. — The  Western  Maryland  R.R.  Co., 
H.  R.  Pratt,  Ch.  Engr.,  Hillen  Station.  Baltimore,  has  pur- 
chased the  remaining  portion  of  Port  Covington,  a  tract  of 
90  acres,  at  a  cost  of  $800,000.  and  plans  extensions  of  ter- 
minal facilities  and  the  construction  of  freight  piers,  etc., 
together    with    elevators,    and    new    trackage. 

+Stable — Baltimore,  Md. — The  Baugh  Chemical  Co.  has 
awarded  to  CHARLES  L.  STOCKHAUSEN  the  contract  to 
rebui.d  its  stables  on  Clinton  St.  and  12th  Ave.,  recently  dam- 
aged by  fire.  The  cost  is  estimated  at  $12,000. 
_,  +TunneI — Harpers  Ferry,  W.  Va. — The  Baltimore  &  Ohio 
R.R.  Co.  has  awarded  the  contract  to  E.  BRODY  &  SONS.  Bal- 
timore, for  constructing  a  tunnel  and  fence  between  tracks 
at   Harpers    Ferry. 

Tunnel — Wheeling.  W.  Va. — The  Morgantown  &  Wheeling 
Ry.  will  construct  a  1200-ft.  tunnel  at  the  divide  between  the 
waters  of  Dunkard  and  Wheeling  Creeks.  J.  A.  Martin  is 
Gen.    Mgr..    Morgantown.    W.    Va. 

Stahlex — Marion,  Ala. — Mrs.  B.  M.  Huey,  Marion,  will  re- 
build   the    stables    recently    burned.       Estimated    cost    $20,000. 

Drainage  Work — Crenshaw.  Miss. — Bids  will  be  received 
until  2  p.m.,  Feb.   IS,   by  the  Commissioners  of  Drainage  Dis- 


iriit  No.  2.  of  Tunica,  Qultm.ui  an.l  Panola  CountleH  tor  the 
following  work,  to  be  conHtructed  according  to  the  HpeclHca- 
tlonH  of  the  engineers:  14,458  cu.yd.  of  embankment  (leve.'B). 
61,014  cu.yd.  of  I'xcavation  (ditches).  Itlds  will  be  accepted 
for  the  work  as  a  whole  or  for  either  part  thereof.  The  dlH- 
trlct  is  located  near  Crenshaw,  MIhh.,  on  the  Vazoo  &  MIhhIh- 
slppi  Vall.y  R.H.,  about  48  miles  south  of  Memphis,  Tenn. 
The  specliic.uions,  form  of  contract  and  other  data  can  be 
seen  lithcr  at  thi'  olllce  of  the  Board  of  CommisHlonerH,  or 
of  the  Morgan  Engineering  Co.,  Memphis.  Const  ruction  work 
?.H.i^''  'r^''"  "'"»'  l"-ffl"  within  two  weeks,  and  on  the  ditches 
within  two  months  after  the  sale  of  the  bonds.  The  ground 
Is  now  suitable  for  constructing  the  levee.  The  dltchwork 
can  be  doni'  by  a  dredge,  a  drag-line  excavator  or  teams. 

DIteh— Canton,  Ohio — Bids  were  received  Feb.  3.  by  the 
Board  of  Stark  County  Commissioners,  Canton,  for  the  con- 
»!,'i"^il?",  "'  '*"'  •'^']""b  l>'tch  In  Plain  Township.  All  bids 
County   AudT''*'    '"'■•'*"''*■''    '''^    excessive.      J.    H.    McConnell    is 

u  +'"•;■'»*•"— ^''"sselaer.  Ind.— Bids  were  received  Feb.  1. 
V  ^  ■.  '^''"■<''  ^tiPt.  Const..  Rensselaer  for  constructing  the 
VA  o'  I  '"V.'.r'.','',;!KV,'',. ,'?'''■''■„.'''''<■  contract  has  been  awarded 
to  C.    II.   MIOINIU'KC!   &  SONS.   Rensselaer,  at  about  $95,000. 

to  t'!*MVi''.  V"r,'",.,.';'',';,''2,-  Til.— The  contract  has  be,-n  awarded 
^..„  '  !  'V'^'  ''■: VAULT.  Greenview,  111.,  for  constructing  a 
1^1  t  ,  Soro??  Iwp  laterals  for  Crow  Creek  Drainage  Dis- 
trict, at  $26,378.      Bids  were   opened  Jan.   25. 

Dock— Ashland.  -VVis.- J.  W.  Day.  City  Engr..  is  preparing 
plans  and  specifieations  for  the  construction  of  a  municipal 
dock  to  cost   $50,000. 

nn^nA*"''?''"  Ktc.— Milwaukee.  Wis.— The  city  has  appropriated 
fi-'A^n'  /"■"  harbor  work.  $50,000    for  docks  and  dredging,  and 

$6o,000    for    parks. 

GrnnilNtand — Milwaukee,  Wis. — The  Common  Council  has 
decided  to  erect  a  combination  grandstand  and  public  com- 
fort station  facing  the  Washington  Park  driving  track  and 
the  inclosed  athletic  field.  The  stand  will  have  a  seating 
capacity  of  from   7000   to   8000   persons.      Estimated  cost   $10,- 

+Dralns — Dakotah,  Towa — The  contract  for  constructing 
Drains  Nos.  47.  52  and  59,  has  been  awarded  to  W.  S.  .JOHN.S- 
TON,    Fort   Dodge,    Iowa,   at   about   $41,300. 

+  Draln — Fort  Dodge.  Iowa — The  contract  has  been  award- 
ed to  W.  S.  JOHN.STON.  Fort  Dodge,  for  the  construction  of 
the  joint  drain  for  Humboldt  and  Webster  Counties,  at  6c 
per   cu.yd.      Bids   were    opened   Jan.    29. 

Ditch — Sioux  City,  Iowa — The  Woodbury  County  Super- 
visors, Sioux  City,  will  receive  bids  until  Feb.  22,"  for  the 
construction  of  the  Little  Sioux  Drainage  Ditch  and  its 
laterals. 

Ditch — Blue  Earth.  Minn. — Bids  will  be  received  until  II 
a.m.,  Feb.  26,  by  J.  L.  Herring.  County  Audr..  Blue  Earth 
{'(in  <^°"^^''"cting   Judicial   Ditch   No.   6.      Estimated   cost,    $34.- 

Portland  Cement — Minneapolis,  Minn. — Bids  were  received 
Jan.  31  for  90,000  bbl  of  Portland  cement,  by  the  Purchasing 
Agent  as  follows:  tTniversal  Portland  Cement  Co..  Chicago 
111.,  $1.20  net,  per  bbl.;  Lehigh  Portland  Cement  Co..  Mason 
Sii^''  I?^'^'  Jl-22:  N.  W.  States  Portland  Cement  Co..  Mason 
City.  $1.29;  N.  \\ .  Lime  Co.:  St.  Paul.  Minn.,  $1.32;  Shevlln- 
Carpenter  Co.,  Minneapolis,  Minn.,   $1.24. 

Ditch — Y^'arren,  Minn. — The  County  Commissioners  have 
ordered  the  necessary  surveys  made  for  the  construction  of 
Judicial  Ditch  No.  28. 

Drainage — Pine  Bluff,  Ark. — Bids  will  be  received  until 
Feb.  10  by  the  Board  of  Commissioners,  of  Waterloo  Drain- 
age Dist..  Pine  Bluff,  for  digging  and  excavating  about  44 
miles   of   drainage    ditches. 

Drainage  Tunnel — Cripple  Creek.  Colo. — The  sum  of  $100.- 
000  has  been  subscribed  for  the  construction  of  a  new  deep 
drainage  tunnel  to  be  constructed  500  ft.  below  the  Roosevelt 
tunnel  in  the  Cripple  Creek  District.  A.  F.  Carlton,  Cripple 
Creek,   Colo.,   is  interested. 

+Dock — Bellingham,  Wash. — The  Inland  Navigation  Co 
Seattle,  Wash.,  has  awarded  the  contract  to  .1.  M  RISSE  Bel- 
lingham, for  constructing  a  300x100  ft.  frame  dock  and  a. 
80x90-ft.  lu -story  warehouse,  at  about  ?:J5.0II0.  Blaclxwell 
&  Baker  are  Arch.,  Northern  Bank  Bldg..  Seattle.  Noted 
Dec.   26. 

+Dlke  System — Sunias.  Wash. — The  contract  has  been 
awarded  to  L.  M.  RICE  &  CO..  445  Granville  St..  Vancouver 
B.  C.  for  a  dike  and  irrigation  system  at  Sumas  to  cost 
$75,000. 

+Dredges — Los  Angeles.  Calif. — The  contract  has  been 
awarded  to  the  CRAIG  SHIPBUILDING  CO..  Longbeach. 
Calif.,  by  the  California  Delta  Farms.  Inc..  of  Los  Angeles 
for  constructing  a  dredger  to  cost  $100,000. 

Wharf — Los  .\ngeles.  Calif.  —  The  American-Hawaiian 
Steamship  Co.,  R.  D.  Lapham.  205  South  Broadway,  Los 
Angeles,  Agt.,  will  construct  a  1000-ft.  wharf  at  Los  Angeles 
Harbor. 

Elevators — Los  Angeles.  Calif. — THE  VAN  EMON  ELE- 
VATOR CO.  has  been  awarded  a  contract  at  about  $22  000  for 
furnishing  and  installing  the  elevators  in  the  10-story  Class  A 
reinforced  concrete  office  building  being  erected  at  San 
Diego  for  Nathan_Watts.  The  F.  O.  Engstrum  Co.  is  the  gen- 
mann,  San  Diego,  Calif.,  are  the 

Dredglne — San  Diego,  Calif. — The  bar  channel  at  San 
Diego  Harbor  will  be  dredged  to  a  depth  of  35  ft  and  the 
middle    harbor   to    32    ft.      The    estimated   cost    is    $208,786. 

Wharf — San  Diego,  Calif. — The  American  Union  Fish  Co 
the  San  Diego  Fish  Co..  and  the  Sandoval  Pish  Co  will 
jointly  build  a  large  wharf  with  a  refrigerating  plant  and 
other  modern  appliances  at  the  foot  of  E  St. 

Pier — Santa  Monica.  Calif. — The  pier  recently  burned, 
owned  by  A.  R.  Fraser  will  be  rebuilt.  Estimated  cost 
$150,000. 
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Dike — Chilliwack,  B.  C. — The  ratepayers  of  Upper  Sumas 
Districts  have  endorsed  a  diking  project  which  provides  for 
the  construction  of  various  dikes,  to  cost  about   $250,000. 

Wliarf — Vancouver,  B.  C. — The  Canadian  Northern  Ry.  Co. 
has  completed  plans  for  constructing  wharf  and  terminal 
yards  at  Union  Bay  at  a  cost  of  about  J400.000.  M.  H. 
MacLeod,    is   Gen.    Mgr.    &   Ch.    Engr.,    Winnipeg,    Man. 

Eqaipment — Toronto,  Ont. — Bids  will  be  received  until 
noon.  Mar.  4,  by  the  Chairman  of  the  Board  of  Control  for 
concrete  mixers;  grading  machined  tar  kettles;  three-wheel 
road  rollers;  road  roller  Ctandem);  scarifiers;  stione-crushing 
outfit  complete,  stationary;  derricks,  buckets,  etc.  H.  C. 
Hocken    is    Mayor   and    Chn.    Bd. 

Retaintae  Wall — Toronto,  Ont. — Bids  will  be  received  until 
noon,  Feb.  18,  by  the  Chairman  of  the  Board  of  Control,  for 
constructing  a  reinforced-concrete  retaining  wall  at  Coxwell 
Ave.    Subway. 

Broken  Stone.  Etc. — Ottawa.  Ont.^ — Bids  will  be  received 
until  t  p.m..  Feb.  13,  by  the  Secretary  of  the  Board  of  Con- 
trol for  broken  stone,  brick,  sand  stone,  setts,  cement,  plank 
and  cedar,   sand,   vitrified  clay  pipe,  retined   asphalt,   etc. 

Canal — Esperanza.  Mex. — Bids  will  be  received  until  1 
p.m.,  Apr.  1,  by  Compania  Constructora  Richardson.  S.  A., 
Esperanza,  Sonora,  Mex..  for  the  construction  of  about  2ii 
miles  of  canal  with  sluicing  channel  from  the  Yaqui  River 
near  Esperanza  involving  the  excavation  of  670.000  cu.m.  of 
earth  and  215,000  cu.m.  of  rock,  and  the  placing  of  about 
6500cu.m.  of  concrete  channel  lining.  L.  H.  Taylor,  is  Ch. 
Engr. 

(•OXTR.\CT     PRICKS 

Flltem — New  York.  N.  T. — The  bids  received  for  the  Jerome 
Park  Filters,  which  were  published  in  the  issue  of  Jan.  30, 
are  republished  below,  owing  to  a  mistake  of  $1,000,000  in 
tile  total  bid  of  the  Keystone  State  Construction  Co..  the 
lowest    bidder.      With    this    table    is    incorporated    the    average 

k:.4.>    nf    oil    Fj^f^iv^f^         Th.i    hiHc    u/nr..    Q  c    frtlir>«.'e*     (  A^     TC^VStnn^* 


Co.,  50  Cnurcn  St.,  isew  lorK;  \U)  MCArtnur  tsros.  uo.  ana  me 
Mason  &  Hanger  Co.,  11  Pine  St.,  New  York;  (E)  Luke  A. 
Burke  &  Sons  Co.,  25  West  42d  St.,  New  York;  (P)  Carter 
Construction  Co.,  42  Broadway,  New  York;  (G)  J.  F.  Cogan 
Co.,  280  Broadway,  New  York;  (H)  Booth  &  Flinn,  ltd.,  1942 
Forbes  St.,  Pittsburgh,  Penn. ;  (1)  E.  E.  Smith  Contracting 
"o.,    71    Broadway,    New    York;    (J)    Average    bid; 


BUILDINGS 

Concord,  Jf.  H. — The  State  Board  of  Education  is  having 
plans  prepared  b^^  Brainerd  &  Leeds,  Archs.,  89  Franklin  St., 
Boston,  Mass.,  for  the  construction  of  a  two-story  State  Nor- 
mal  School.      The    estimated   cost   is    $75,000. 

+Br^ton.  MasH. — The  State  has  awarded  a  contract  to  H. 
P.  CONVERSE,  SS  Broad  St.,  at  $300,000,  for  the  construction 
of  a  three-story  head  house,  360x60  ft.,  to  be  erected  on  the 
Commonwealth  Pier.  Henry  F.  Keyes,  35  Congress  St.,  is  the 
Arch. 

The  United  Christian  Endeavor  Societies,  Tremont  Temple, 
has  commissioned  Birainerd  &  Leeds,  Archs.,  S9  Franklin  St., 
to  prepare  plans  for  a  three-story  society  building.  The 
estimated  cost  is  $100,000. 

Springrfleld,  Mamti. — The  United  Realty  Trust  Co.  has  ac- 
quired property  on  Howard  St..  105x144  ft.,  and  on  Worth- 
ington  St.,  92x183  ft.  The  company  is  planning  the  erection 
of  modern  business  buildings  on  both  tracts.  Edward  T. 
Davis,  Joshua  L.  Brooks  and  James  L.  Dougherty  are  mem- 
bers of  the  company. 

Bristol,  Conn. — Plans  have  been  completed  and  bids  are 
being  received  for  a  theater  building  at  Church  a»d  Laurel 
Sts.,  for  Sherman  E.  Pike,  of  Hartford.  The  buTlOTng  will 
be  of  brick  and  Steel,  65x130  ft.,  two  stories  high.  Berenson 
&  Rosen,  Hartford,  Conn.,  are   the  Archs. 

Stamford,  Conn. — Bids  are  now  being  received  by  W.  W. 
Rossi,  Arch..  '\\'ashington  Eldg.,  for  the  construction  of  a  new 
hotel,  130x85  ft.,  to  be  built  by  a  Stamford  syndicate.  The 
estimated  cost  is  $100,000. 

Wallinftford,  Conn. — R.  W.  Foote,  Arch.,  215  Malley  Bldg., 
New  Haven,  has  completed  plans  for  a  17-room  brick  school 
house  for  the  Holy  Trinity  R.  C.  parish,  of  which  the  Rev. 
John  Carroll  is  pastor. 

.VIbany,  N.  Y.- — A  committee  of  citizens,  Peter  D.  Kiernan, 
Chairman,  100  State  St.,  has  been  organized  to  erect  an  indus- 
trial building,  70x400  ft.,  four  stories  high.  The  estimated 
cost  is  $200,000. 

Buffalo,  N.  V. — Bids  will  be  received  until  11  a.m.,  Feb.  21, 
by  the  Dept.  of  Public  Works,  for  the  construction  of  a  new 
high  school  building,  to  be  known  as  the  Hutchinson  Central 
High  School.      Francis  G.  Ward  is  Commr.  of  Pub.   Wks. 

The  City  Architect.  Municipal  Bldg..  has  prepared  plans 
for  shelter  house,  comfort  station  and  subway,  to  be  built 
by  the  city  at  Shelton  Square  and  Main  St.  It  will  be  of 
stone,  brick  and  concrete,  and  will  cost  $40,000.  B'rancis  G. 
Ward  is  Commr.   of  Pub,    Wks, 


JEROME  P.\RK  FILTERS,  NEW  YORK,  N.  Y. 


404,000  cu.yd.  earth  excavation,  general 

50,000  cu.yd,  earth  excavation  in  trenches  and 
foundations 

254,000  cu,yd.  rock  excavation 

160  cu.yd.  masonry  excav.  of  dividing  wall 

2.50  cu.yd,  ma.sonry  excav.  of  gate  chambers 

350,000  cu,yd.  rolling  of  embankments  and  founda- 
tions  

50,000  cu.yd.  loam  and  seeding 

40.000  cu.yd,  puddle 

1.52.000  lin.ft.  tile  drains  over  vaulting 

9500  cu.yd,  broken  stone  for  filling 

118,000  cu,yd,  concrete  in  foundation  and  floors, , , , 

122,000  cu,yd,  concrete  in  piers  and  vaulting, , ,    , 

74,0(X)  cuyd,  concrete  in  walls 

32,000  cu, yd,  reinforced  concrete  in  special  vaulting 

20cu,yd,  reinforced  concrete  in  thin  sections 

1 1,0(X)  s<j,yd,  special  surfacing  of  concrete 

.5000  bbl.  additional  portland  cement 

5,000,000  lb,  steel  reinforcement 

13,800  linft,  vit,  pipe  sewers  and  drains 

Main  drain,  lump  sum 

Filter  equipment,  item  21a,  lump  sum 

Filter  equipment,  item  21aa,  lump  sum 

Filter  equipment,  item  2Ib,  lump  sum 

Filter  equipment,  item  21bb,  lump  sum 

Filter  equipment,  item  2Ic,  lump  sum 

Filter  equipment,  item  21cc.  lump  sum 

1600  tons  c,i,  bell  and  spigot  straight  pipe 

2.50  tons  c,i.  special  pipe  and  castings 

Pipe  connections  at  Gate  Chamber  No.  11,  lump 
sum 

Sluice  gates,  lump  sum 

102,000  Ih,  gate  valves,  lump  sum 

30f).(KK)  lb,  wtting  metal  furnished  by  city. 

Meter,  lump  sum 

80  .M.  ft.  B,M    timl>er  and  lumber  . 

3<K),<K)0  lb,  misc.  w,i,  and  steel  work 

480,000  lb    miKC<^llaneous  c,i,  work  . 

4400  lb,  hronw   . , 

HOOO  lin  ft.  plpt'  railings 

300't  lin.ft.  stair  In-ads      

.IWIO  w|.yd,  granite  block  pavement 

8000  Ml  yd.  telford  pavement 

4000  Tyd,  maraflam  walks 

1800  lin.ft,  curbs 

1300  W|  yd,  gutUrs 

23,l>00  «!  yrl    »<sldin« 

0000  lin  <luct  ft.  vitriAed  clay  duel  • 

Kngtneem'  office,  lump  sum 

Totals  2U 

Totals  2lan 

Touls2lb 

Toul>2lbb.... 

Touts  31c 

Totals  2 Ice   . 
Item  2ln,  Wilh 
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Item  21bb,     This  type  is  the  same  as  the  preceding  one,  but  providing  for  the  use  of  "negative  head"  in  filtration. 

Item  2Ie.     With  this  lyix.  Ihe  washinf(  is  done  by  water  nhine  at  a  comparntivelv  high  voloeily.      Positive  hood  used  in  flltratinn. 


Thin  syst"! 


>d"ntical  with  21c,,  but  the  use  of  "negative  heail"  in  flltratinn  Is  provided  for. 
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AKIfvntciI  Rnllwiiy — New  York.  N.  Y. — Bids  for  ponatruct- 
InK  Si'CtloM  No.  2  of  the  WoodsliU-,  Astoria  luul  Corona  Rapid 
Tianslt  K. U.  were  received  by  the  Public  .Service  Commission, 
.lull.  2S.  The  contract  consists  of  conatructlnK  a  two-  and 
Ihiee-track  elevated  railroad  in  Second  or  Uebevoise  Ave., 
beKlnninK'  300  ft.  south  of  Heebe  Ave.,  and  exlendlnj?  to  a 
point  about  330  ft.  south  of  Dltmars  Ave.,  Including  Hve  local 
stations  and  one  express  station.  The  bids  were  as  follows; 
(A)  COol'KR  &  KVANH,  230  Broadway  (awarded  con- 
tract); d'O  Sn.Tre  &  Trlest  Co.,  143  Liberty  St.;  (C)  Oscar 
Daniels  Co..  3.S  Park  Row;  (D)  E.  K.  Smith  Contractinf?  Co.. 
71  Broadway;  (K)  Fraser  Brace  &  Co..  1328  Broadway;  ( F) 
Peace  Bi(]S..'20  Main  St.,  FlushlnK,  N.  Y.;  (O)  Percy  IJlchtleld. 
23  Flatbii.-Jh  Ave..  Brooklyn.  N.  Y. ;  (H)  Terry  &  Tench  Co.. 
Inc..  LexhiKlon  Ave.  and  131st  St.;  (I)  Post  &  McCord  and  the 
Tidewater  Bnlldlns  Co.,  16  East  33d  St.;  (J)  Rodsers  &  Hag- 
erty.  Inc..  lS2d  St.  and  East  River;  (K)  Marble  Arch  Co.  and 
the  Coners  Bios.  Co..  17  West  42d  St.;  (L)  T.  J.  Buckley  En- 
glneerlngr  Co.,   Inc.,    103   Park   Ave.: 


Sts.  The  estimated  coBt  In  $450,000.  McKenzle,  Voorheeg  & 
Gmelln,    1123    Broadway,  are   the   Archs. 

♦  Charles  Kays.  113.f  Broadway,  has  awarded  the  general 
contract  for  the  construction  of  a  i!l-Btory  loft  bulldUiK,  at 
the  southwest  corner  of  Madison  Ave.  and  20lh  St.,  to 
CHARLES  A.  CtjWEN  &  CO.,  1123  Broadway.  Buchanan  & 
Fox,  11  East  ii'Jth  St.,  are  the  Archs.     Not*d    Doc.   2B       ' 

Plans  havi-  b<.en  filed  by  Uoldwln,  Starretl  &  VanVleck, 
Archs.,  45  East  17th  St.,  for  the  construction  of  the  depart- 
ment stere  to  be  erected  at  38th  St.  and  Fifth  Ave.,  for  Lord 
&  Taylor,  Fifth  Ave.  and  20th  St.  It  will  be  ten  stories  hlch, 
200x148  ft.,  and  Is  owned  by  the  J.  H.  &  F.  V.  Burton  Co., 
384   Broadway.      The   estimated   cost    Is   $2,000,000. 

Plans  have  been  died  by  W.  R.  Patterson,  Arch,,  13  Park 
Row.  for  the  construction  of  a  one-story  asphalt  plant,  142xs4 
ft.,  by  the  city,  on  Avenue  A.  between  !(Oth  and  »lst  St.  Tbu 
estimated   cost   Is   $117,000. 

I'lans  have  been  filed  by  TrowbrldKi-  H   LlviiiKSton,   Archs., 


IIAPIU  TRANSIT  SYSTIOM,  ROI:t10K  30  AND  :)7.  SECTION  2.  NEW  YORK.  N.  Y. 

A  B  C  D  E  F                C,  II  I 

11,800  ou.yd.  column  excavation .Sl.:i9  .»2.7n  $2..''>n  JlOO  $:i ,  36  $1.00  $2  40  J2.74  $2,.';.'-) 

7200  ca.vd.  railroad  duct  excavation..  1.19  1.80  2,00  O.BO  1 .  .54  1.40  2.40  2.7U  1.02 

5100  ou.yd.  concrete  masonry 7.25  O.RO  7.. TO  0.00  7.25  7.50  8.00  7.:j5  8.07 

10  ™  vd.  brick  maaonry 15.00  15,00  15.00  11.00  20,00  15,00  15.00  12.00  17.71 

20011  lin, ft.  timber  piles 0,50  0,80  0,40  0.40  0,30  0,.50  0.50  0,.5.3  0,44 

2M    fi    HM,  (iiuber  foundations....  60.00  75,00  50,00  50,00  60,00  7S  00  .50,00  45.00  75, «0 

S2.-.  liri  (1     lin    vitrified  pipe 1.00  1.00  0.70  0,20  1,00  0,75  0.30  0,21  0,39 

212.UI1I1  .iiiri  n    railroad  ducts 0.14  0,15  0,13  0,12  0,17  0.14i         0.15  0,12  0,19 

11.4iiil  l.ins  riNrt,.<l  steel 60.70  62,00  64,45  69,00  62,25  07.20  65.60  68,00  67,29 

370  tons  steel  beams  and  shapes 60,70  .58.00  S3.. 50  56,00  62,25  57,20  .54,60  68  00  .56  29 

2  ton.H  steel  rods  and  bars 60,00  70,00  60,00  42,50  65,00  .50,00  60.00  80.00  69.58 

495  tons  miscellaneous  iron  castings. .  .50  00  60.00  55,00  60,00  55,00  50,00  62  00  69,00  70,22 

20  tons  c.i,  hub  and  spigot  pipe 50.00  75,00  60,00  70,00  70,00  100.00  62  (X)  80,00  65,80 

5500  sq,yd.  street  surface  restored...  .  2.65  2,30  3. .50  2,75  7,75  2.90  3,32  3,12  4.20 

12,750  lin. ft.  electric  overhead  trolley  0.69  0,40  1,25  0,45  1,00  1.00           0.50  0,53  0,95 

Totals $860,743    $893,265    $933,252    $936,782    $945,743    $946,469    $948,270    $981,003    $991,061 
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$1,012,260  $1,045,712  $1,287,105 


RnpicI  Transit  System — New  York.  N.  Y. — Bids  for  con- 
structinK  Section  No.  3  of  the  Woodside,  Astoria  and  Corona 
Rapid  Transit  R.R.  of  New  Y'ork.  were  received  by  the  Public 
Service  Commission.  Feb.  7.  The  contract  includes  a  two  and 
three-track  elevated  railroad  in  Queens  Boulevard.  Green- 
point  Ave.,  Skillman  Ave.  and  Roosevelt  Ave.,  between  the 
Queensboro  Bridge  Approach  and  Sycamore  Ave..  Corona,  in- 
cluding two  express  and  eiprht  local  stations.  The  bids  were 
as  follows:  (A)  E.  E.  Smith  ContractinR  Co.;  (B)  The  Snare 
&  Trlest  Co.;  (C)  Fraser  Brace  &  Co.;  (D)  Frawley-Kautman 
Contracting  Co..  Inc.;  (E)  Thomas  J.  Buckley  Engineering  Co.; 
(F)  Mulcahy  &  Gibson;  (G)  Oscar  Daniels  Co.;  (H)  Marble 
Arch  Co.  and  Conners  Bros.  Co.;  (I)  Coleman  Bros.;  (J)  P. 
McGovern   &  Co.;    (K)    Carter   Construction   Co. 


527  Fifth  Ave.,  for  the  erection  of  a  flve-story  dwelling  on 
Fifth  Ave.,  near  60th  St..  for  H.  Havemeyer,  129  Front  St. 
The  estimated  cost  is  $75,000. 

Plans  have  been  filed  by  C.  B.  Mayers.  Arch.,  1  Union 
Square  West,  for  the  construction  of  an  apartment  house  at 
520  West  124th  St.,  for  the  Martha  Building  Co..  1)60  Prospect 
Ave.  It  will  be  six  stories  high,  100x87  ft.  The  estimated  cost 
is   $130,000. 

Plans  have  been  filed  by  Harold  L.  Young,  Arch,.  120 
Broadway,  for  the  erection  of  a  six-story  apartment  house, 
117x102  ft.,  at  the  northeast  corner  of  Fort  Washington  Ave. 
and  161st  St.,  for  the  Friedman  Construction  (io.,  171  Broad- 
way.     The   estimated    cost   is   $275,000. 

Syracuse,    N.    Y. — Brazer    &    Robb.    Archs.,    1133    Broadway, 


RAPID  TRANSIT  SY.STEM,  ROUTES  36  AND  37,  .SECTION  3,  NEW  YORK.  X.  Y. 

ABCDEFGHI  J  K 

40.000  cu.yd.  column  excavation $1,75  $1,40  $1,70  $1.50  $1.50  $2.50  $2.00  $1.25  $1.50  $1.60  $1.75 

14,000  cu.yd.  railroad  duct  excavation.  1.25  1.40  1,()5  1,00  1,50  2,40  1   .50  1,25  1.50  1,.50  0.02 

12.630  cu.yd,  concrete  masonry 6  00  7,00  6,95  6  00  7,25  7,00  7,75  8.50  8,00  7,50  7.00 

39.200  cu.yd.  reinforced  concrete 7,20  8  60'  8,25  9  00  10,25  13,14  10.50  13.00  13.00  11,00  11.50 

19,000  50. yd.  natural  cement  finish,...  0,17}  0,60  0  15  0  75  1,00  0,25  l,2o  1.10  0  75  0,50  0,60 

31.000  sq.yd.  mortar  face  finish 0,90  1,00  0.25  1,40  1,80  0,45  1(10  2.00  0  50  0,50  1,60 

21.000  .sq.ft.  inlaid  colored  tile 1,60  0,90  1,35  1,20  1.00  1,75  140  1.50  125  1,25  1.37 

29,000  sq.ft.  granolithic  surface  finish 

(platform) 0.14  0,05  0,07  0,16  0.16  0,09!  0.70  (110  0.15  0.15  0..30 

2.50    lin. ft.    concrete    copings    around  „  „  „ 

stairwells  0  40  2  00  0.75  1.00  0.75  2  75  1.75  2  00  :i  OO  5.00  7. .50 

10  cu  vd    brick'ma'son'ry 12  00  15  00  15.00  15.00  15,00  14.00  15.00  13  00  20  00  20.00  20.00 

2000  iin 't   timber  piles 0.35  0.70  0,30  0,60  0,60  1.50  0,40  0  .10  0  75  0  30  1,00 

2  M    ft    timber  foundations 50.00  60.00  60.00  100,00  75,00  60.00  0,60  90  00  100.00  50.00  100,00 

18.400  sq  yd.  waterproofing,  2-ply 0,50  0,.50  0,50  0,80  0.40  0,45  0.70  0.00  0.60  0.75  1,00 

1.500  ,sq  vd   waterproofing,  4-pIy 0.90  1.00  0.00  1,00  0,80  0.92  1,20  0.85  1.20  1.50  1.50 

1300  lin 'ft    vitrified  pipe  4-in 0,30  O.HO  0.50  0.75  0.70  0,26  0.60  0.50  0.75  0.35  0.80 

1840  lin  ft   c.i.  pipe  and  fittings.  3  in..  0.55  0.70  0  61  0.60  0.80  0.68  1,00  0..50  100  1,00  0,90 

4000lin,ft.  c.i,  pipe  and  fittings,  4-in...  0,70  0,80  0.93  0.60  0.90  0.75  1,25  0  75  1.00  1,25  1,00 

470  1in,ft.c,i.  pipe  and  fittings.  6-in...  1,00  1.20  1.06  1.00  .1.10  0.90  1.50  0  95  1.25  1.70  1,75 

1.300  lin.ft.  c.i.  pipe  and  fittings  8-in. . .  2,00  1.50  1.43  1.25  1.50  1,05  1,75  1.60  2.00  2,00  2,00 

40.700  duct  ft.  railroad  ducts 0,12i  0,14  0,15  0.13  0.15  0,08}  0,15  0,14  0.15  014  1,25 

21  9.30  tons  riveted  steel 60,00  62,50  66.00  63.00  62.00  59.75  60.. 50  60  00  6.3  00  69,00  66,00 

800  tons  steel  beams  and  shapes 60.00  60.00  66  00  63.00  63.00  60.00  .59,50  60  00  (iV.OO  69  OO  03  00 

10.50  tons  steel  rods  and  bars 48.00  60(10  62.50  70.00  66.00  40,00  75,00  660  0  .55.00  70.00  60.00 

.50  tons  miscellaneous  iron  castings 60,00  60.00  .55.00  70.00  60,00  65.00  55  00  120,00  60.00       7     0.00  60.00 

20  tons  new  ci  hub  and  .spigot  pipe ...  .  70,00  70.110  70.00  80.00  70.00  75.00  75.00X         (io  (10  60.00  70.00  50.0 

2200  1b.  special  wire  forms,.,,          ,,.  0  10  0  15  Oil  0  10  0  10  0,08  0  20  (11.5  0,10  0  10  0  12 

I8..500  sq.yd,  street  surface  restored,,.  175  0  (iO  0  25  010  2  00  0,50  2  00  1.00  100  125  2.25 

68.50  lin.ftw.i.  electric  conduits,  i-in...  0,30  0  16  Oil  0  15  0  10  0,15  0  15  0  20  0  10  0  20  0.52 

6.500  linft.w.i.  electric  conduits.  U-in..  0,45  0  ;i2  0  22  0  25  0  22  0,30  0  30  0  38  0  20  0  30  0,30 

!201in,ft.  w.i.  electric  conduits,  1-in....  0,35  0,25  0  16  0  25  0  15  0  25  0  20  0  28  0  20  0  35  0.30 

GG224  each  c.i.  outlet  boxes 0.75  100  0.50  2  00  1.50  1  OO                 2.5  175  100  1.50  1.50 

102  each  ci.  pull  boxes 8.00  1.50  0,50  2  00  3 OO  2.00              1,25  5,00  2.00  150  3,50 

102  lin, ft.  street  surface  railroads 

180  single  track  electric  overhead  tro,-  ^  „  «„  .   „.              , , 

lev   railroad  2  00  100  0  50  100  100  0,00  175  100  100  5  00  1,00 

.5700  li'n!ft.  steel  and  iron  stairways   ..,  2.25  2.50  1.50  1.25  2.50  2.90  4.00  2  40  2  90  3  00  1,(10 
1900  ,sq,ft,  steel  and  iron  stairways  plat- 

foJms  2  00  2  00  1  00  1  25  2,50  1,90  2  .50  1  .50  2  90  2  00  1,00 

2700  sq,ft.'i6oz.'copper  ■flashing:....,  0  40  0  40  0,40  0  40  0,60  10(1  (),50  (J  .50  0.50  0  25  0,75 

2400  .in.ft.  w.i.  pipe,  3-in 0  40  0,75  0,30  0.50  0,60  0,7.->  0  65  100  0.50  0.35  0,.5O 

Totals $2,063,588  $2,204,740  $2,213,453  $2,222408,  $2,295,896  $2,310,438  $2,333,855  $2,359,342  $2,377,969  $2,453,0.30  $2,887,74 


lllon,  N.  Y. — Bids  will  be  received  until  Feb.  20,  by  the 
Board  of  Education,  for  the  construction  of  a  three-story  high 
school,  126x62  ft.,  with  a  wing,  50x39  ft.  Puller  &  Robinson, 
Albany,   are   the  Archs.      The   estimated   cost   is   $95,000, 

liOekport.  N.  Y. — -The  County  of  Niagara  will  receive  bids 
about  Feb.  15.  for  an  adition  to  the  Court  House.  Chester  R. 
Phelps  is  the  Arch.  The  estimated  cost  is  $75,000.  A.  C. 
Dwyer  is  Chn.    Board  of  Pub.   Wks. 

♦  New  York,  N.  Y. — The  Bradstreet  Co..  346  Broadway,  has 
awarded  a  contract  to  the  CAULDWELL-WINGATE  CO..  381 
Fourth  Ave.,  for  the  construction  of  a  12-story  ofllce  and  loft 
building,   at   the   northwest   corner   of   Lafayette   and   Howard 


New  York.  N.  T.,  are  preparing  plans  and  will  receive  bids 
about  Apr.  1.  for  a  church  edifice.  50x150  ft.,  of  stone  and 
steel,  to  be  erected  by  the  Trinity  Church.  The  estimated 
cost   is   $65,000. 

Newark,  N.  J. — Bids  will  soon  be  received  bv  Arland  W. 
Johnson,  Arch.,  105  West  40th  St..  New  York.  "N.  Y..  for  a 
new  seven-story  theater  and  office  building  for  F.  F.  Proctor, 
1493  Broadway,  New  York.  N.  Y.  The  estimated  cost  is 
$300,000, 

The  West  Side  Trust  Co..  59  Springfield  Ave",  has  com- 
missioned Crow,  Lewis  &  Wickenhoefer.  Archs..  200  Fifth 
Ave.,  New  York,  N.  Y..  to  prepare  plans  for  a  bank. 
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+XorfoIk,  Va. — The  contract  for  the  construction  of  the 
warehouse  for  the  Anheuser  Brewing  Association  has  been 
awarded  to  the  GILSOXITE  CONSTRUCTION  CO.,  St.  Louis. 
Mo.     Noted   Feb.   6. 

'{■Roanake,  Va. — The  structural  steel  contract  has  been 
awarded  to  the  VIRGINIA  BRIDGE  &  IRON  CO..  Roanoke, 
for  the  People's  National  Bank  building.  The  estimated  cost 
is   $300,000. 

+><tanntan,  Va. — The  contract  for  the  construction  of  the 
dining  hall  and  dormitory  at  Staunton  Military  Academy  has 
been   awarded    to    STODDARD    &    CO. 

Charlotte,  N.  C. — Plans  have  been  prepared  by  Hook  & 
Rogers.  Archs.,  Charlotte,  for  the  construction  of  a  Y.  W. 
C.   A.   building.      Noted   Jan.    16. 

Durham,  Ji.  C. — The  First  National  Bank,  Durham,  N.  C. 
Is  contemplating  the  erection  of  a  seven-  or  10-story  build- 
ing.    Gen.  J.  L.  Carr  is  Pres. 

Wake  ForeHt,  !V.  C. — The  Trustees  of  Wake  Forest  Col- 
lege are  preparing  plans  for  the  construction  of  a  dormi- 
tory.     The    estimated    cost    is   $40,000. 

Raleieh,  X.  C. — The  State  Agricultural  Society,  of  Raleigh, 
is  planning  the  erection    of  a  building  at   the   fair  grounds. 

Charlexton,  S.  <'. — Bids  will  be  received  until  Mar.  1,  by 
W.  C.  Miller,  Chn.  Bldg.  Com.,  Charleston  Library  Society.  414 
I'eople's  Office  Bldg..  for  the  construction  of  a  library  on  King 
St.  McGoodwin  &  Hawley  are  Archs.,  34  South  16th  St.,  Phila- 
delphia.  Penn.      Noted    Feb.    6. 

+t'olnnibIa,  S.  C. — The  general  contract  for  the  construc- 
tion of  the  Logan  school  has  been  awarded  to  W.  R.  HAR- 
BECK.  St.  Charles.  S.  C.  at  $58,292.     Noted  Aug.   1. 

+The  contract  for  the  construction  of  the  warehouse  on 
Sixth  Ave.  and  17th  St..  for  the  Southern  Bell  Telephone  & 
Telegraph  Co..  has  been  awarded  to  the  FRED  A.  JONES 
BUILDING   CO.,   Birmingham.     Noted   Feb.   6. 

♦  Contracts  for  the  construction  of  the  25-story  bank  build- 
ing for  the  Jefferson  County  Savings  Bank,  have  been  award- 
ed as  follows:  Steel  frame.  VIRGINIA  BRIDGE  &  IRON  CO.. 
Roanoke,  Va.:  erection  of  steel  frame.  BERGENDAHL-BASS 
ENGINEERING  &  C(JNSTRUCTION  CO..  Chicago.  111.;  terra 
cotla.  FEDERAL  TERR.\  COTTA  CO..  Woodbridge.  N.  J.; 
fire  proofing.  NORTH  BIRMINGHAM  FIRE  BRICK  &  PROOF- 
ING CO.,   Birmingham.      Noted   Jan.    30. 

Columbia,  S.  C. — The  City  contemplates  erecting  a  market 
bouse.      The   estimated   cost    is   $40.00. 

.ttheuH,  (;a. — Bids  were  received  by  A.  Ten  Eyck  Brown, 
Arch..  Atlanta,  for  the  construction  of  the  Clarke  County 
courthouse  as  follows:  King  Lumber  Co..  $156,800;  Miles  & 
Bradt.  $161,000;  Grlffln  Cons.  Co.,  $158,000;  Wise  Granite  Co.. 
$162,800;  Melton  Cons.  Co..  $155,515;  Little-CIeckler  Construc- 
tion Co.,  $155,000,  lowest  bidder,  L.  R.  Wright  &  Co.,  $152,500; 
Meizgir  &  Wells,  $167,000;  T.  S.  Moudy  &  Co.,  $160,000; 
Donaldson  &  Pearson.  $170,000;  Jos.  Trimby,  $163,400;  H.  J. 
Carr  &  Co.,   $157,600.     Noted  Jan.   16. 

.nacon,  fia. — The  Central  of  Georgia  R.R.  will  erect  a  ter- 
minal station.  The  estimated  cost  is  $1,500,000.  F.  F.  Gaines 
is  Mech.  .Supt.,  Savannah,  Ga. 

+JaekHonville,  Fla. — The  contract  for  the  construction  of 
the  three-story  building  at  Laura  and  Uubal  Sts..  for  the 
Main  St.  Co.  has  been  awarded  to  CHAMBERLAIN  &  GIL- 
LESPIE. 

Miami,  Fla. — The  White  Palace  Hotel  Co.  is  planning  the 
erection  of  a  $100,000  apartment  hotel  at  Miami.  George  D. 
Smith  is  Mgr. 

St.  PeterMburK,  Fla. — Bonfoey  &  Elliott.  Archs..  are  pre- 
paring plans  for  the  erection  of  a  hotel  to  be  built  at  St. 
Petersburg,    Fla.      The   estimated   cost    is   $300,000. 

+Tampa,  Fla. — McGUCKEN  &  MILLER,  Tampa,  Fla.,  have 
been  awardid  the  contract  for  the  construction  of  the  Elks' 
building.      Noted   Dec.    26. 

Illrmiaebam.  Ala.^ — Thi-  American  Finance  &  Bond  Co.. 
Birmingham.  Ala.,  conti  iiiplates  the  erection  of  an  apartment 
bulliiing.     The  estimated  eo.it  is  $125,000. 

UlrmlDKham,  Ala. — The  Birmingham  Paper  Co.  will  erect 
a  three-story  addition.  150x175  ft.,  to  be  used  as  a  warehouse. 
The   estimated    cost    is    $75,000. 

.Mobile.  Ala. — The  city  has  purchased  a  site  on  Spring  Hill 
Ave..  St.  Francis  and  Wilkinson  .Sts..  and  will  erect  an  audi- 
torium   and    library.      The    estimated    cost    is    $50,000. 

+.MempblH,  Tenn. —  A  contract  has  been  awarded  to  C.  W. 
HOl^MES.  for  the  construction  of  a  warehouse  at  Jefferson 
Ave.  and    Promenade,    for   .S.   .Steinberg  &   Co. 

Naahvlllr,  Tenn.^ — C.  K.  Colley.  Arch.,  Nashville,  has  pre- 
pared planH  for  the  construction  of  an  armory  .and  auditorium 
200x300   ft.      The   estimated   cost    Is   $250,000. 

nanvlllr.  Ky. — Grant  C.  Miller.  Arch.,  Chicago,  HI..  Is  pre- 
paring plans  for  the  construction  of  buildings  at  the  Ken- 
tucky  College    for    Women.      The    estimated    cost    la    $250,000. 

Loulavllle.  Ky. — The  I,evl  Tyler  Land  Co.,  Louisville,  has 
announced  that  a  relnforced-concrete  theater  will  be  erected 
on  Jifferson  St..  between  Third  and  Fourth  Sts.  Owen  Tyler 
Is  I'riB,  .].  J,  Gaffney  Is  Arch..  Louisville.  The  estimated 
coat    Is   $200,000. 

I'Onliivllle.  Kv. — Bids  will  he  received  until  Apr.  IB,  by 
B.  H.  Farnoly.  I.oulsvllle.  for  the  construction  of  an  apart- 
ment hoiiMe.  150x124  ft.  The  eHtlmiited  cost  Is  $200,000.  Brln- 
ton    B.    Davis.    1909    Inter-Southern    Bldg..    I^oulsvllle.    Is    Arch. 

Plans  are  being  prepared  bv  Rrlnton  B.  I>nvls.  Louisville, 
for  the  mnstrurllon  of  a  school  at  2r)th  and  Pate  Sis.,  for  the 
Board   of    Rdiientlon.      The  estimated   cost   Is   $100,000. 


ClDrinnatl.  Ohio — A  permit  has  been  Issued  for  the  erec- 
tion of  the  new  13-»torv  building  for  the  Cincinnati  *  Siib\ir- 
ban  riell  Telephone  Co.     Harry  Hake  Is  the  Arch.     Noted  ,lan.  9. 


Columbus,  Ohio— A  proposition  to  remodel  the  Franklin 
County  court  house,  at  a  cost  of  $250,000,  is  under  considera- 
tion. 

Anderson,  Ind. — Plans  are  being  prepared  and  bids  will 
soon  be  asked  for  the  construction  of  a  new  high  school  to 
replace  the  one  recently  destroyed  by  fire.  The  estimated  cost 
is  S150.000. 

Indianapolis,  Ind. — Plans  have  been  prepared  for  remodel- 
ing and  constructing  an  addition  to  the  department  store  of 
L.  S.  Ayres.  Vonnegut  &  Bohn.  Indiana  Trust  Bldg..  are  the 
Archs.     The  estimated  cost  of  the  improvements  is  $120,000. 

Laporte,  Ind. — Press  reports  state  that  plans  are  being 
prepared  for  the  construction  of  a  five-story  bank  building 
at  Main  St.  and  Michigan  Ave.,  for  the  Frst  National  Bank. 
E.  C.  Niles  is  Pres. 

Jackson,  Slich. — The  Jackson  City  Club  will  erect  a  new 
club  house,   to  cost  approximately  $75,000. 

+  MarHhalltoivn,  lona — The  contract  for  the  erection  of  an 
edifice  for  the  Congregational  Church  at  Fourth  and  Main 
Sts.,  has  been  awarded  to  C.  F.  REIMER  &  CO.,  Marshalltown. 
The  estimated  cost  is  $45,000.  Patton.  Holmes  &  Finn.  8 
South    Dearborn    St.,    Chicago,    111.,    are    the    Archs. 

Aberdeen,  S.   D. — The   erection   of  an  addition   to  St.   Luke's 

Hospital  is  under  consideration.     The  estimated  cost  is  $50,000. 


Minot,  N.  D. — Press  reports  state  that  Louis  Emerson  plans 
to  erect  a  new  theater  at  West  Second  and  Main  Sts.,  to  cost 
about  $45,000. 

+Springtieia,  Mo. — The  contract  for  the  construction  of  a 
high  school  has  been  awarded  to  the  J.  B.  EVANS  CONSTRUC- 
TION CO.  The  estimated  cost  is  $100,000. 

Helena,  Ark. — The  congregation  of  the  First  Methodist 
Church  plans  to  erect  an  edifice  to  replace  the  one  recently 
destroyed  by  fire.     The  estimated  cost  is   $50,000. 

Branley,  Calif. — Norman  F.  Marsh.  Broadway  Central 
Bldg..  Los  Angeles,  has  been  commissioned  to  prepare  plans 
for  a  $50,000  high-school  building.  It  will  be  a  two-story 
brick  structure  and  will  be  known  as  the  administration 
building,  the  first  of  four  buildings  to  compose  the  high- 
school  group,  the  others  being  the  domestic  arts,  science  and 
manual  training  buildings.  It  will  be  of  brick  construction 
with    modern   school   conveniences.      Noted   Dec.    12. 

Fresno,  Calif Bids  will   be   received   until   Feb.   17.   by   the 

Bo.ai-d  of  Trustees  of  Fresno,  for  the  construction  of  a  con- 
vention hall  in  accordance  with  plans  and  specifications  pre- 
pared by  C.  K.  Kirby  Jr..  Forsyth  Bldg.  W.  H.  Ryan  is 
City   Clk.      Estimated   cost.    $40,000. 

Los  .\ngeIeH,  Calif. — The  Prudential  Fireproof  Building 
Co.  will  erect  a  steel-frame  building  at  Eighth  and  Broad- 
way. J.  C.  Austin  and  W.  C.  Fennel,  Wright  &  Callender 
Bldg.   are    the   Archs. 

Edward  D.  Silent  will  erect  a  five-story  building  at  731- 
735  South  Hill  St.  Hunt  &  Burns,  Laughlin  Bldg.,  are  the 
Archs. 

A  12-story  steel-frame  hotel  building  will  be  erected  on 
Spring  St.  between  Fourth  and  Fifth  Sts.  by  a  syndicate. 
Train    &   Williams,    226    Exchange    Building,   are   the    Archs. 

Mrs.  G.  Kornblum.  is  having  pnliniinary  plans  prepared 
for  a  four-story  and  basement  brick  apartment  building  to 
be  erected  on   Benton   Way.     The  cost   will  be  $100,000. 

E.  T.  Flaherty.  I.  W.  Hellman  Bldg..  has  prepared  plans 
for  a  six-story  reinforced  concrete  wanliouse.  74x90  ft.,  to 
be  erected  at  1335  South  Figueroa  St.  by  the  Bekins  Van  & 
Storage  Co..  250  South  Broadway. 

+J.   V.   McNeil,   citizens'   National    Bank   Bldg.,   has  been 

awarded  the  contract  at  $70,000  for  the  erection  of  the  seven- 
story  and  basement  loft  building  at  946  South  Broadway  for 
J.  Kahn.  It  will  be  50x85  ft.,  and  will  have  reinforced  con- 
crete frame,  walls  and  floors,  S.  Tilden  Norton,  Title  In- 
surance   Bldg..    Is    the    Arch. 

Pasadena,   Calif. — The   Citizens   Savings   Bank   will    erect   a 
seven-story     and     basement     building    at     Colorado      St.      and 
ngo.   Ave. 


Mil 

faMaiU-nn.  Calif. — The  Foss  Dislgnlng  &  Building  Co.,  100 
East  Colorado  .St.,  has  prepared  the  preliminary  designs  for 
the  proposed  Odd  Fellows  Temple  to  be  erected  at  Fair  Oaks 
Ave.  and  Green  St.  The  building  will  be  three  stories,  50x98 
ft. 

«an  FrnnclHco.  Calif. — The  Board  of  Public  Works  rv- 
celved  bids  as-  follows  for  removing  the  High  School  of 
Conimirce  from  its  present  site  on  Grove  St.  to  a  site  on 
Fell  St.  between  Van  Ness  Ave.  and  Franklin  St.:  Sound 
CoiiHlructlon  Co.,  $151,000;  Grant  Fee,  $165,000;  N.  H.  Pearson, 
$178,000. 

The  Franklin  Realtv  Co.  will  erect  a  4-8tory  hotel  build- 
ing to  cost  about  $90,000.  on  O'Farrell  St.,  near  Larkin  St.  A. 
Norilln,   Mills   HIdg.,    is    th.'    Arch. 

A  sevi'U-story  and  basement  hotel  to  coat  $90,000  will 
be  erieted  on  Market  St.  near  Second.  John  F.  Haner,  3579 
Nineteenth  St.  Is  the  Arch. 

The  Realtv  &  Rebuilding  Co.  will  erect  a  four-story  reln- 
for.ed  concrete  building  to  cost  $100,000  on  the  old  Chutes 
block  fronting  on  Fillmore  St.  between  Turk  and  Eddy  Sts. 
McDonald    &    Kahn    are    the    Archs. 

Permission  has  been  granted  by  the  Panama- Pacific  In- 
ternational Exposition  Co.  to  the  National  Assocl.itlon  of 
Automobile  Manufacturers  to  erect  a  motor  Transportatlo?! 
Building  on  the  1915  exposition  site.  The  building  Is  <3e- 
Hlgtied  by  O.  Albert  Lansburg  of  San  Francisco,  and  has  been 
apprtived  bv  the  Architectural  Commission.  Tt  lo  arproxl- 
malely  275   ft.    fro, it  by  800  ft.  deep,  covering  over  flv.-  acres. 

San  Frnnolnco,  Calif,— John  F.  Haner.  3579  19th  St..  la 
preparing  plans  for  a  seven-story  and  basemi'Ut  hotel  which 
will  be  i-rccted  on  Market  near  Second  St.  The  building  will 
be  50x58  ft.  Estimated  cost  $90,000.  The  ext.rlor  has  been 
designed  In  Colonial  style,  and  will  be  faced  with  pressed 
brick. 
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<«\TiiAi"r  iMticii: 


INTERCEPTING  SEWER,  NEWARK,  N.  J. 
With  Metallic  Shielda 

A  r 

4930  lin.ft.  excavation  in  tunnel,  for  I35-in.  concrete  sewer. 

including  furnishinR  and  use  of  shields,  c.i.  plates,  etc. . .  .        $211   .'JO       SI1.^).<I() 

88()0  lin.ft.  excavation  in  tunnel  for  141-in.  concrete  sewer, 

including  furnishing  and  use  of  shields,  c.i.  plates,  etc.. .  .  212.98         115.U0 

30,000  cu.yd.  concrete  masonry,  in  tunnels  and  shafts,  and 

appurtenant  work 7  (K)  9  IK) 

300  cu.yd.  brick  masonry  in  shaft-manholes,  and  appurte- 
nant work IS  00  15  (Ml 

Totals 53,131,777  $l,8d3,'l5U 

INTERCEPTING  SEWER,  NEWARK,  N.  J. 


Without  Metallic  Shields 


4930  lin.ft.  excavation  in  tunnel  for  13.S-in.  con- 
crete sewer,  including  furnishing  and  use  of  J- 
full  reinforcement  plates,  etc 

8800  lin.ft.  excavation  in  tunnel  for  141-in.  con- 
crete sewer,  including  furnishing  and  use  of  J- 
full  reinforcement  plates,  etc 

30,000  cu.yd.  concrete  masonrj',  in  tunnels  and 
shafts,  and  appurtenant  work 

30O  cu.yd.  brick  masonry  in  shaft  manholes, 
and  appurtenant  work 


$218.52       $130,1)0 


C 

$81   (10 

81  (10 
9  ()0 
15.00 


Totals 


$3,337,712  $2,117,400  $1,413,030 


g.irbaue: 


+  BoHton,  MoNN, — Contracts  have  been  awarded  by  the 
city  as  follows:  For  collecting  and  removing  olt'al  in  the  West 
Roxburv  District  for  1«13.  to  the  MUNICIPAL  SUPPLEMEN- 
TARY SERVICE  CO.,  at  $2880;  for  removing-  ashes  in  the 
Brighton  District  for  1913,  to  JOS.  McGREEVEY.  at  $10,740. 
Other  bids  were:  A.  J.  &  6.  H.  McMurtrie,  $11,688;  John  J. 
Loonie,  $15,000;  John  J.  Lane,  $19,200  J.  H.  McNamara,  $19,- 
800:  for  removing  ashes  in  the  Hvde  Park  District,  to  M.  Mc- 
GINNIS  &  CO..  at  $4788.  Other  bids  were:  Thos.  H.  Corrigan, 
$5880;  J.  P.  Doolev.  $6000;  for  collecting  and  removing  offal 
in  the  Brighton  District,  to  the  NORTHERN  CONSTRUC- 
TION CO..  at  $8400.  The  only  other  bid  was  that  of  the 
P.  J.  Reid  Corporation,  at  $10,980;  for  removing  ashes  in  the 
East  Boston  District,  to  AGOSTINE  DE  STEPANO.  at  $10,800. 
Other  bids  were:  CeruUi  Greco,  $11,988:  Coleman  Bros..  $15.- 
600;  Chas  Herman.    $17,500.     L.   K.   Rourke  is  Comr.   Pub.   Wks. 

Roselle,  N.  J. — The  Board  of  Health  of  Roselle.  and  of 
Roselle  Park,  are  jointly  considering  the  question  of  the  in- 
stallation of  a  garbage  disposal  plant  for  both  boroughs,  and 
have  voted   to  in\'estigate  (3ata  and   cost. 

Petersbure.  Vn. — The  city  is  considering  the  installation 
of   a    garbage    crematory.      Estimated    cost,    about    $28,000. 

Blrmlneham.  Ala. — The  city  has  under  consideration  the 
installation   of  an   additional  garbage   crematory  at   Ensley. 

SaniluHky,  Ohio — No  bids  wene  received  Jan.  16,  by  the 
city  for  the  collection  of  garbage.  Dr.  Henry  Graefe  is  Health 
Officer. 

Detroit,  Mieh. — Bids  have  been  received  as  follows,  by 
.T.  J.  Haarer.  Comr.  Pub.  Wl^s.,  for  the  construction  of  the 
new  garbage  incinerator:  The  Destructor  Co..  one-unit  plant, 
$83,900;  two-unit  plant.  $128,000:  Dixon  Engineering  &  Con- 
struction Co..  one-unit  plant,  $100,000;  H.  W.  Johns-Manville 
Co..  one-unit  plant,  $90,848.53;  "W.  E.  Wood  Co.,  one-unit  plant, 
$100,000. 

Chieaso.    111. — All    bids   submitted  to    the    city.    Oct.    22.    for 

garbage    disposal   have    finally   been  rejected.      Revised   plans 

and   specifications  will   be  prepared.  L.   E.   McGann   is   Comr. 
Pub.   Wks. 

Los  Aneeles,  Calif. — The  Board  of  Public  Works  i."  con- 
sidering building  a  garbage  plant,  to  cost  about  $250,000. 

Toronto,  Ont Plans  will  be  prepared  at  once,  it  is  re- 
ported, for  a  new  garbage  disposal  system  for  the  cltv,  to  cost 
$1,000,000.  R.  C.  Harris.  Comr.  of  Pub.  Wks..  and  the  Mayor 
are  in  charge.  Work  is  to  be  started  as  soon  as  plans  can 
be  prepared. 

Soutli  Vancouver.  B.  C. — The  Health  Committee  of  the  City 
Council    has    recommended    the    construction    of   two   garbage 

incinerators.      Estimated    cost.    $60,000. 

FOREIGN 

Harbor  AVorks — Bulgaria — The  Ministry  of  Railways, 
Sofia.  Bulgaria,  will  soon  award  contracts  for  harbor  works, 
to  cost  $924,635. 

Parks — Prance — The    city    of    Paris.    France,    Jan.    3,    voted 
in  tavoT  ofacquiring   from  the   government   the  fortifications 
It   is   planned   to   transform   the 
rounds. 


and   adjacent    military    zon_. 
tract  into  parks  and  recreation 


INDUSTRIAL,    NOTES- 
The    Maileira-Mamo 


The  Maileira-Mamore  By.  which  has  been  completed  in 
South  America  will  probably  open  up  a  larger  territory  to 
the  -world's  commerce  than  any  other  railway  of  equal 
length.  It  IS  only  200  miles  long,  but  is  1500  miles  from  the 
mouth  of  the  Amazon,  and  570  miles  from  the  junction  of 
the  Amazon  with  the  Madeira.  For  its  entire  length  of  200 
miles,    the    Madeira    River,    which    is    adjacent    but    seldom    in 


MiKht  from  thi-  line  In  the  right  of  way,  Ih  h  turbulent  river, 
full  of  rapids  and  treacherous  whIrlpoolH.  I'orlageH  ure 
necessary  alniosl  all  around  thiM  Btretch,  and  for  years  It 
was  the  cUHtom  to  bring  rubber  from  the  plaiitallonH  at  the 
foot  and  the  wild  rubber  growing  there,  to  the  Amazon  In 
native  boats.  By  its  construction,  the  Btate  of  Brazil,  hither- 
to aliMo.st  isolated,  furnished  an  outlet  and  a  wonderful  area 
of  perhaps  400,000  sq.m.  in  brought  Into  close  contact  with 
the  worlds  market.  Just  at  present,  most  of  the  prouuct 
from  this  section  is  rubber,  but  who  can  say,  with  the  better 
transportation  facilities,  that  some  of  It  at  least  will  not  be 
devoted  to  cattle  raising'.'  A  great  deal  oi'  this  Is  virgin 
forest  to  be  had  almost  for  the  asking.  This  lallway  has 
been  a  dream  of  long  fulfillment.  When  railroad  building 
ill  North  America  was  In  Its  Infancy,  the  pioneers  In  South 
America  projected  a  canal.  In  the  early  '70  s  an  attempt  was 
made  to  grade  the  line,  and  lay  u  road  and  about  1876  a 
contract  was  let  and  considerable  work  done,  but  the 
abandonment  of  the  work  was  not  the  fault  of  engineers. 
The  line  is  laid  out  on  a  regular  1-meter  gage,  with  a 
maximum  grade  of  2%  and  few  of  them.  The  train  service 
IS  unique;  the  southbound  train  running  Into  the  Interior 
has  the  right  of  way,  leaving  Porto  Zelho  at  S  a.m.  on  Sun- 
days, Tuesdays  and  Thursdays,  arriving  at  Abuna  at  5:  30 
p.m.  the  same  day.  The  distance  is  about  100  miles.  On  the 
following  day,  it  continues  on  Its  Journey  at  7:  30  a.m.,  ar- 
riving at  the  terminus  of  the  road  at  3:  15.  The  motive 
power  includes  nine  Mogul  engines,  of  35  tons,  and  two  con- 
solidated engines  of  50  tons.  An  old  engine.  <:alled  Col. 
Church,  which  was  brought  to  the  country  in  1878  and  lay  In 
the  swamps  tor  34  years  when  it  was  found  to  have  a  good 
sized  tree  growing  in  its  funnel,  the  cab  and  fixtures  miafling, 
and  the  boiler  jacket  disappeared.  It  was  rejuvenated,  and 
made  an   entire   trip  on  July  3,   1912. 

Constructing  such  a  road  through  the  tropics  is  always 
difficult.  Where  it  is  1500  miles  from  a  base  of  supplies  and 
a  poor  station  at  that,  the  hardships  are  magnified.  It  was 
impossible  to  secure  local  labor  and  workmen  had  to  be  re- 
cruited from  all  parts  of  the  earth.  At  first  the  mortality 
was  excessive,  averaging,  the  first  year  of  construction, 
(1909)  125  deaths  per  thousand,  with  4000  average  em- 
ployees. In  1910,  this  rate  had  been  reduced  to  90,  in  1911 
to  84,  while  last  year  the  rate  was  70  per  thousand.  Special 
pains  were  taken  in  the  sanitary  part  of  the  establishment, 
there  being  ten  resident  physicians  patrolling  the  line,  and  a 
well  equipped  hospital  at  Candelaria  with  three  resident  phy- 
sicians. 

The  H.  AV.  JohnN-ManvlUe  Co.,  Madison  Ave.  and  41st.  St., 
New  York.  N.  Y..  has  opened  a  new  branch  office  in  the  Doolv 
Block.  Salt  Lake  City,  Utah,  to  facilitate  the  handling  of 
correspondence   and    orders. 

The  ManlHtre  Iron  AVorkN,  Manistee,  Mich.,  has  opened  a 
branch  office  in  the  Hudson  Terminal  Bldg.,  30  Church  St., 
New  York,  N.    V.     J.  D.    McRae  is  in  charge. 

Richard  Iv.  Meaile,  Mechanical  and  Industrial  Engineer, 
has  opened  offices  and  laboratories  at  202  North  Calvert  St., 
Baltimore.  Md..  and  will  make  a  specialty  of  the  design  and 
construction  of  lime  and  cement  plants,  and  of  reports  on 
lime    and    cement    properties. 

The  San  Francisco  Bridge  Co.,  engineers  and  contractors, 
announces  its  removal  to  the  tenth  floor  of  the  Nevada  Bank 
Bldg.,    Market   and   Montgomery   Sts.,    San    Francisco,    Calif. 

The  National  Employment  Exehauge,  50  Church  St.,  New 
York,  N.  Y.,  recently  opened  a  new  department  to  bring  the 
technical  employer  and  employee  together.  This  department 
is  in  charge  of  C.  H.  Spalding,  an  engineer  with  several 
years'  experience,  who  not  only  knows  the  vicissitudes  of 
young  engineers  seeking  jobs,  but  the  attitude  of  employers 
toward  such  men. 

E\'A.MIN.\TIONS 

OiHciai  Notice — The  following  official  notice  has  been  sent 
out  by  the  United  States  Civil  Service  Commission: 

"The  United  States  Civil  Service  Commission  has  had 
numerous  letters  from  persons  who  have  been  misled  by  ad- 
vertisements of  correspondence  schools  to  the  effect"  that 
thousands  of  appointments  would  be  made  to  positions  in  the 
Parcel  Post  System  No  such  Increase  in  the  service  is  con- 
templated, as  the  duties  required  in  connection  with  the  ad- 
ministration of  the  law  will  be  performed  by  the  regular  em- 
ployees of  the  Postal  Service,  and  if  any  additional  employees 
are  required,  they  will  be  appointed  to  positions  in  the  regu- 
lar service  It  is  not  contemplated  that  any  examinations 
will  be  held  especially  for  the  Parcel  Post  Svstem.  By  direc- 
tion of  the  Commission.      John  C.   Black.   Pres.  " 

C.\T.\LOG   NOTICES 

C.  W.  Hunt  Co.,  West  New  Brighton.  N.  Y. — Catalog  No 
12-9.  Noiseless  gravity  bucket  conveyor.  Illustrated  4 
pages,   6x9   in. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  HI.  Bulletin  No  124 
Pneumatic  riveting,  chipping,  calking  and  stone  hammers. 
Illustrated,    24   pages,    6x9    in. 

„  .^i^.sar  Allen  American  Manganese  Steel  Co..  McCormick 
Building,  Chicago.  111.  Bulletin  No.  55.  Steam  shovel  and 
dipper  dredge  repair  parts.     Illustrated,  20   pages,  6x9  in. 

Smooth-On  Mfg.  Co..  Jersey  City,  N.  J.  Circular.  Smooth- 
On  iron  cement  for  leaks  in  concrete.      Illustrated. 

Joseph     Dixon    Crucible    Co.,    Jersey    Citv,    N.    J.      Catalog 
Dixon  s   graphite   productions.      Illustrated,    104    pages,    6x9    in. 
"The    Hess    Flume    Co.,    2166-76    Fifteenth    St.,    Denver,    Colo. 
Folder.      Hess   improved   metallic   flume.      Illustrated. 

Chapman  Engineering  Co..  Mount  "Vernon,  Ohio.  Catalog 
Rotary  gas   producers.      Illustrated,   24   pages,   S'^sxll   in. 

?>'  Elevator  Co.,  62-64  W.  45th  St.,  New  York.     Bulletiu 

Traction    Elevators.       Illustrated.    28     pages.    7x10    in 

Engineering    supplement    to    Bulletin    No.    4. 


No 

Bulletin    No. 

Illustrated.  28  pa 

The  Central  Foundry  Co..  90  West  St..  New  York.     Booklets, 
boil  pipe  and  fittings,  universal   pipe.     Illustrated. 
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CONTRACTS    TO     BE     LET 
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Completion   of  Northeast  Boulevard 


Bridge  Repair  Work 


STATE   OF  XEW   YORK 
THE  COMMISSIOXERS  OF   THE   STATE    RESERVATION   AT 
NIAGARA 
Xiasrara    Falls.    X.    Y..    January    27.    1913. 
NOTICE   TO   CONTRACTORS. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office  in  the  Administration  Building.  Niagara  Falls, 
N.  T.,  until  10  A.  M..  Saturday  March  1st,  1913.  at  which 
place  and  hour  they  will  be  publicly  opened  and   read: 

For  constructing  relieving  walls  for  present  spandrel  walls, 
new  parapet  railings,  new  sidewalks,  etc..  on  Bridges  between 
the  mainland  and  Goat  Island.  Niagara  Falls.  Niagara  County. 
N.  Y.,  and  completing  the  same  on  or  before  June  1.  1913. 
pursuant  to  the   provisions   of  Chapter   547   Laws   of  1912. 

Plans  may  be  seen  and  blank  forms  for  proposals  and 
specifications  rnay  be  obtained  at  the  office  of  the  Superin- 
tendent of  the  State  Reservation   at  Niagara   Falls,   N.   Y. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  of 
the  amount  of  work  dons  at  the  contract  price.  Every  pro- 
posal for  said  work  must  be  accompanied  by  a  money  deposit 
in  the  form  of  a  draft  or  certified  check  upon  some  good 
banking  institution  in  the  City  of  New  York  or  Albany.  N.  Y.. 
issued  by  a  national  or  State  bank  in  good  credit  within  the 
State  and  payable  at  sight  to  the  Superintendent  of  the  State 
Reservation  at  Niagara  for  ten  per  cent,  of  the  amount  of 
the  proposal,  the  deposit  of  the  successful  bidder  to  be  re- 
tained by  the  Superintendent  as  a  guarantee  of  the  execution 
of  the  contract  under  the  terms  and  conditions  of  the  pro- 
posal, and  to  be  returned  upon  the  proper  e.xecutlon  and  ap- 
proval of  the  contract.  The  amount  of  bond  for  faithful  per- 
formance of  the  contract  will  be  forty  percentum  and  the 
amount  of  labor  bond  required  on  execution  of  the  contract 
will  be  twenty  per  centum  of  proposal.  Each  proposal  must 
be  addressed  to  the  Superintendent  of  the  State  Reservation 
at  Niagara,  and  must  be  endorsed  on  the  envelope  "For  Con- 
stiuctlng    Goat    Island    Bridge." 

The   rlKht   Is   reserved   to   reject  any   or  all   bids. 

Commissioners    of    the    State    Reservation     at    Niagara. 
HARRY    K.    ECKERT. 

Superintendent. 


S€(vers 

NOTICE    TO    CONTRACTORS. 

Beaver  Falls.  Pa. 
Sealed  proposals  will  be  received  by  the  Borough  Council 
for  the  construction  of  a  System  of  Sanitary  Sewers  with  Ap- 
purtenances, addressed  to  Borough  Secretary.  Dr.  W.  F. 
Rayie,  Beaver  Falls.  Pa.,  and  Indorsed  "Proposals  for  Con- 
Htructlng  a  System  of  Sanitary  Sewers  with  Appurtenances" 
until  S:00  P.  M..  Eastern  time,  on  the  19th  day  of  February. 
1913.  In  acordance  with  the  plans  and  specifications  on  file 
In  the  office  of  the  Secretary  of  Council  In  Beaver  Falls  and 
at  the  office  of  the  Engineer  at  McKeesport,  Pa.,  and  from 
whom    copies   may   be   obtained. 

The  work  to  be  done  consists  of  laying  approximately  six- 
teen (16)  miles  of  sanitary  sewers  with  appurtenances,  sewers 
ri'nging   In   size  from   S-lnches   to   24-lnohe8  In   diameter. 

Each  proposal  shall  be  properly  signed  and  accompanied 
by  certified  check  on  a  solvent  bank,  for  an  amount  equal  to 
15.000.00  to  be  drawn  payable  to  the  order  of  the  Treasurer 
of  the  Borough  of  Beaver  Falls  and  which  shall  be  forfeited 
If  the  successful  bidder  falls  to  enter  Into  a  contract  with  the 
Ilorough   officials    of    r!>-av.r    Falls.    Pa. 

The  successful  bidder  will  be  required  to  furnish  bond 
sallsfaciory  to  the  Borough  Attorney  within  ten  days  (10) 
after  due  notice  of  the  acceptance  of  his  proposal  for  the 
full    amount    of    his    total    bid. 

The   right  Is    reserved    to   reject   any  and   all   bids. 
THOMAS   MrKEE.   President. 
\V.  W.  PIPKR.  Chairman.  Hewer  Committee, 
DR.  W.  F.  RAYLE,  Secretary. 
I..Ef»   HUDHON, 

(!on*ultlnK    Engineer, 
McKeesport,    Pu. 


DEPARTMENT    OF    PUBLIC    WORKS,     BUREAU     OF    HIGH- 
WAYS   AND    STREET    CLEANING.    OFFICE.    232 
CITY   HALL 

Philadelphia.  Jan.  23.  1913. 
Sealed  proposals,  endorsed,  "Bids  for  The  Completion  of 
the  Northeast  Boulevard,"  and  addressed  to  the  undersigned, 
at  the  office  above  mentioned,  will  be  received  until  12  o'clock 
noon,  on  Monday.  March  3rd.  1913.  for  the  Completion  of  the 
Northeast  Boulevard,  from  Second  Street  to  Rhawn  Street. 
Approximate  quantities  of  principal  items  of  work  as  follows: 
402.729   cu.    yds.   Grading 

445.700  sq.   yds.   Bituminous  Macadam  Surfacing 
69,000  s(j.   yds.  Water    Bound    Macadam    Surfacing 
59.000  sq.   yds.  Vitrified    Brick    Gutters   on    4"    Concrete   foun- 
dation. 
68.700   lin.  ft.   8  inch  Steel  Protected  Concrete  Curb 
49.200   sq.    yds.   Cement    sidewalks 
431.800   sq.    yds.   Top    Soil    and   Grass   Seeding     . 

Together  with  all  other  work  Incidental  thereto,  including 
Sewers.  Masonry,  Vitrified  Pipe,  Manholes.  Inlets,  and  Trees 
and  Shrubs.  The  amount  of  money  available  for  the  work  is 
$1,000,000.00. 

A  charge  of  $10.00  will  be  made  for  each  set  of  Specifica- 
tions and  blue  prints,  which  charge  will  be  refunded  upon 
the  return  on  or  before  March  3.  1913,  of  the  unused  Specifi- 
cations and  plans  in  good  condition,  or  upon  the  return  of  the 
Plans  in  case  a  bid   is   submitted. 

Specifications  and  blank  forms  upon  which  bids  must  be 
made,  can  be  obtained  upon  application  at  the  office  of  the 
Bureau    of  Highways,  Room   232,  City  Hall. 

No  bid  will  be  considered  unless  accompanied  by  a  certifi- 
cate from  the  City  Solicitor  that  the  provisions  of  an  ordinance 
requiring  proposal  bonds  when  the  bids  exceed  in  amount  five 
hundred  dollars,  approved  May  25,  1860  (p.  81  West),  have 
been   complied   with. 

The  Director  reserves  to  himself  the  right  to  reject  any 
or  all  bids,  as  he  may   deem  best  for  the  interests  of  the  city. 

M.    L.    COOKE, 

Director. 


Rhode  Island  Stone  Bridge 

TO  C(JNTRACT(#KS: 
SEALED  PROPOSALS  for  rebuilding  approaches  of  the 
Rhode  Island  Stone  Bridge  will  be  received  by  the  Commis- 
sioners to  reconstruct  and  repair  the  Rhode  Island  Stone 
Bridge,  at  their  office.  Room  213  In  the  State  House,  In  Provi- 
dence, R.  I.,  until  12  o'clock  noon,  on  the  24th  day  of  Febru- 
ary,   1913. 

Proposals  shall  be  endorsed  "Proposals  for  rebuilding  ap- 
proach   spans   of  the    Rhode    Island    Stone    Bridge." 

.  Plans  and  Specifications  may  be  seen  at  the  office  of  the 
Secretary  of  the  Commission.  434  Dexter  Street,  Central  Falls, 
R.  I.,  or  at  the  office  of  J.  R.  Worcester  &  Co.,  civil  engineers, 
79    MUk    St.,    Boston,    Mass. 

Proposals   shall    state   the    price   for   each   separate  Item    of 

work.      All    proposals  shall    be   made   on    the   blanks   furnlshei 

by   the    Commissioners   for   that   purpose    and    hereto   annexed. 

Parties   who  shall  bid   on    the   work   must    furnish   evidence 

of  their  ability  to  execute   the   same. 

A  certified  check  for  one  thousand  ($1,000)  dollars  pay- 
able to  the  State  of  Rhode  Island  must  accompany  the  bid  as 
liquidated  damages  In  case  the  party  to  whom  the  work  Is 
awarded  falls  to  execute  the  contract  and  furnish  the  secur- 
ity required,  as  stipulated.  Bids  are  to  be  made  according  to 
the  plans  for  the  work  and  according  to  the  specifications 
thereto  annexed. 

Security  will  be  required  to  the  amount  not  less  than  one- 
third  and  not  more  than  one-half  the  total  amount  of  the 
controct. 

The  Comrolssloners  reserve  the  right  to  reject  any  or  all 
bids. 

HENRY   C.    WILCOX. 
HENRY   C.    ANTHONY. 
IRVING    P.    HUDSON. 
CLAISENCK    H.    GREENE. 
FRED   H.  JONES,   Secretary, 

Commissioners. 
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Yakima   Indian  Reservation   Drainage  Project 


l>v  .Iami;s  W'ji.  Mautin* 


SYNOPSIS — Over-use  of  water  for  irrlgalioii  having 
turned  productive  farms  on  the  Yakima  Indian  Reserva- 
tion, Wasliingion,  into  swamps  and  barren  alkali  fiats,  a 
drainage  system  was  constructed  by  the  U.  S.  Indian 
Service.  Interesting  fads  concerning  the  earlier  and  later 
irrigation  works  and  regarding  the  design  and  construc- 
tion of  the  drainage  works  are  given,  including  cost  fig- 
ures for  the  latter. 

Tlie  Yakima  Indian  Reservation  is  located  near  the 
central  part  of  the  State  of  Washington.  Its  eastern 
boundary  is  formed  by  the  Yakima  River,  which  floAvs  in 


rich  irrigable  smaller  valleys  bordering  on  the  Atanuin, 
Simcoe,  Toppciiish  and  Satus  creeks,  with  an  extensive 
area  on  which  the  drainage  project  was  constructed,  com- 
prising about  130, 000  acres  of  very  rich  land  sloping 
about  10  ft.  to  the  mile,  in  a  southeasterly  direction,  and 
situated  at  an  average  altitud(>  of  aijout  H50  ft.  aijove  sea 
level. 

This  body  of  land,  measuring  about  15  miles  nortli  and 
south,  and  extending  west  from  the  Yakima  River  for  a 
distance  of  about  15  miles,  is  bounded  on  the  east  by  the 
Yakima  River,  and  is  readily  irrigable  by  gravity  and 
easy  pumping  from  that  source.     The  annual  precipitn- 


1.  DiiAixAGE  Cakal  of  Yaki.ma  Ixdiax  Rkseiivatiox,  Wasiiixctox,  Neau  Outlet  ixto 

Yakima  River 


a  southeasterly  direction  and  discharges  into  the  Colum- 
bia River  at  a  point  about  45  miles  east  of  the  southeast 
corner  of  the  reservation. 

The  reservation  was  set  aside  by  treaty  in  1855  in 
order  to  bring  together  the  major  part  of  the  more  or 
less  savage  Indians  of  various  tribes  who  were  at  that 
time  roving  promiscuously  over  the  central  part  of  the 
state.  The  treaty  specifically  declares  it  to  be  the  gov- 
ernment's intention  to  encourage  and  assist  the  Indian 
in  every  way  possible  along  the  lines  of  agriculture,  even 
to  the  extent  of  establishing  an  agricultural  and  indus- 
trial school,  a  wagon  and  ploughmaker's  shop,  the  ap- 
pointment of  a  superintendent  of  farming,  and  two 
farmers,  etc.,  etc.  From  the  records  it  appears  that 
from  the  date  of  the  treaty,  farming  to  a  greater  or  less 
extent  has  been  carried  on  and  developed  within  this 
reservation,  encouraged  and  assisted  liy  the  Ignited  States 
Indian  Service. 

The  reservation  comprises  something  over  a  million 
acres  and  varies  in  topography  from  high  mountainous 
timbered  and  grazing  lands  on  its  western  border  to  very 

•Wright  anrl   Callender  Bulldins,   Los   Anffoles.    Calif. 


tion  is  only  some  8  in.,  most  of  which  falls  during  the 
winter  season. 

This  large  body  of  irrigable  land  is  bounded  on  the 
south  by  Toppenish  Ridge,  a  low  spur,  at  the  north  base 
of  which  flows  Toppenish  Creek,  a  .small  reservation 
stream  which  includes  Simcoe  Creek,  and  in  all  drains 
about  240  sq.mi.,  finally  emptying  into  the  Yakima  River. 
It  is  bounded  on  the  north  by  the  Atanum  Ridge,  along 
the  northern  base  of  which  flows  Atanum  Creek,  and 
hemmed  in  to  the  west  by  the  higher  mountainous  coun- 
try forming  the  western  part  of  the  reservation.  A  por- 
tion of  the  reservation  is  shown  by  the  map.  Fig.  1.  This 
land  is  very  favorably  located  regarding  transportation 
and  market  facilities,  and  is  so  situated  as  to  be  easily 
irrigated  almost  immediately  after  the  canal  leaves  the 
river,  thus  eliminating  the  usual  very  expensive  and 
generally  undesirable  long  line  of  feed  canal  so  often 
necessary  in  connection  with  irrigation  projects  of  simi- 
lar magnitude.  A  more  or  less  extensive  stratum  of 
water-washed  gravel  underlies  the  whole  area,  being  close 
to  the  surface  at  the  upper  or  northern  part,  and  at  vary- 
ing depths  in  the  lower  slopes. 

For  about  a  mile  to  the  north  of  Toppenish  (reek  a 
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strip  exists  where  the  soil  is  quite  deep,  acting  as  a  sub- 
merged barrier  to  the  free  drainage  of  these  gravels 
general]}-  underlying  the  territory  to  the  north. 

Prior  to  the  era  of  extended  irrigation  over  the  upper 
section  of  this  body  of  laiul,  the  lower  lands,  along  the 
north  side  of  Toppenish  Creek,  were  chosen  by  the  Indian 
allottees  and  generally  considered  by  the  whites  as  the 
most  desirable  and  productive  on  the  reservation.  I  have 
been  told  by  old  residents  that  even  on  this  lower  belt 
within  two  or  three  miles  from  Toppenish  Creek,  in  some 
ca-ses  in  the  earlier  days,  it  was  neces.sary  to  sink  a  well 
from  20  to  40  ft.  in  depth  in  order  to  get  water.  This 
is  illustrative  of  the  dryness  of  this  territory  prior  to  the 
period  of  more  general  irrigation  on  the  higher  parts  of 
this  body  of  laud.  As  tlie.sc  lands  became  allotted,  they 
were  gradually  cultivated  through  irrigation  by  a  canal 
from  theYakima  River,  l)uilt  in  the  earlier  days  by  the 
Indians  without  outside  assi.«tance.  In  the  early  90's, 
the  Yakima  Indians,  through  the  disi)o.«al  of  some  tribal 
fishing  grounds  farther  north  on  the  Yakima  River,  be- 
came pos.«e.«sed  of  about  if'JO.OOO  in  cash,  which  it  was 
decided  to  use  for  the  benefit  of  those  whose  allottments 
were  .«o  located  along  the  Yakima  River  as  to  require  an 
expenditure  for  irrigation  larger  than  they  were  able  to 
afford.  Acordingly  there  was  constructed,  in  18!)3,  what 
is  known  as  the  Old  Reservation  or  Irwin  Canal,  of  10 
or  12  miles  more  or  less  in  length,  and  with  a  capacity 
of  about  loO  sec.-ft.  This  canal  was  built  under  the 
supervision  of  a  former  Indian  Agent  by  the  name  of 
Irwin.  It  tapped  the  Yakima  River  at  a  point  about  four 
miles  downstream  from  the  northeast  corner  of  the  reser- 
vation, and  has  been  developed  from  time  to  time,  so  that 
at  pre.«ent  it  is  capable  of  covering  from  12.000  to  15,000 
acres  or  more  of  very  choice  agricultural  laiuls.  A  re- 
port from  the  Indian  Agent  in  1S0T  regarding  this  canal 
shows  that  in  that  year  alone  about  20  miles  of  exten- 
sions and  laterals  were  constructed,  al-^o  its  capacity  luul 
been  increased  to  api)roximately  300  sec.-ft.,  and  the 
report  further  states  that  by  further  exten.sion  and  lateral 
construction,  it  will  be  possible  to  cover  about  .'50,000 
acres  of  rich  land. 

This  canal  was  constructed  to  serve  lands  fidiii  its 
headworks  to  the  Toppenish  Creek,  and  considering  the 
condition.s  under  which  it  was  built  and  extended,  has 
certainly  performed  a  service  most  creditable.  Prior  to 
and  subsequent  to  the  construction  of  this  canal,  many 
smaller  ditches  have  been  taken  out  at  various  i)oints 
along  the  Yakima  River  or  its  tributary  sloughs  and 
small  creeks  by  Indian  allottees  and  white  lessees  of 
Indian  lands. 

Beginning  with  about  the  year  1!H)3.  ten  years  after 
the  start  on  the  construction  of  the  Irwin  Canal,  the 
chief  engineer  of  the  Indian  Service,  \V.  II.  Code,  was 
enabled  by  small  annual  congressional  a])propriation8,  to 
construct  at  a  point  farther  up  the  river,  just  south  of 
the  northeast  boundary  of  the  reservation,  substantial 
masonry  headworks  and  a  canal  of  about  fi50  sec.-fl. 
capacity,  skirting  the  southern  base  of  the  Atanum  Ridge, 
to  cover  the  larger  irrigable  area.  This  canal  and  head- 
works  were  constructed  in  order  to  be  easily  capable  of 
covering  some  fiO.OOO  or  70.000  acres  of  land  to  the  north 
and  west  of  the  huul  alrearly  covered  by  the  Irwin  Canal. 

The  Yakima  Hiver,  rlraining  a  mrumtainous  tind)ere(l 
territory,  and  lieing  fed  through  the  generally  slow  melt- 
ing of  accumulated  snows,  usually  continuea  to  flow  at  a 


Hood  stage  of  sufficient  quantity  to  accommodate  all  the 
irrigable  lands  along  its  course  until  about  the  middle  of 
June  or  the  first  of  July  of  each  year,  after  which  time 
its  flow  quickly  diminishes  with  the  exception  of  occa- 
sional uncertain  autumn  floods  brought  about  by  heavy 
rains  in  the  upper  mountainous  regions. 

As  the  low-water  stage  of  the  Yakima  River  unfortu- 
nately occurs  at  the  height  of  the  irrigation  season,  a 
general  water  shortage  has  in  the  past  been  experienced 
througiiout  the  valley  at  the  mo.st  critical  period  of  the 
crop-maturing  season.  This  difficulty  is  now  being  over- 
come by  the  construction  of  storage  reservoirs  by  the 
Reclamation  Service,  in  the  upper  reaches  of  the  Yakima 
River  to  augment  the  regular  low-water  flow. 

This  condition  of  low  water  in  the  past  has  been  a  very 
strong  natural  factor  in  causing  the  farmer  to  over-irri- 
gate in  the  earlier  part  of  the  season  when  the  water 
was  plentiful,  in  the  hope  that  by  using  a  large  amount 
of  water  when  it  was  available  he  might  be  able  to  more 
strongly  fortify  his  growing  crops,  usually  alfalfa,  against 
the  ordinary  later  shortage  with  its  attendant  extremely 
drj'.  hot  weather.  Also,  as  the  generally  underlying  free 
gravel  exists  either  very  close  to  or  at  the  surface,  especi- 
ally on  the  up])er  ])art  of  tiiis  irrigable  area  of  the  reser- 
vation, more  water  is  necessary  for  irrigation  on  this  body 
of  land  than  at  other  points  in  the  Yakima  Valley,  where 
the  .«oil  is  deeper  and  the  underlying  gravel  does  not  exi.st. 

At  this  point  it  seems  proper  to  mention  that  the  irri- 
gation work  of  any  magnitude  on  the  Reservation  to 
date  has  been  constructed  and  developed  from  time  to 
time  through  t!ie  aid  of  uncertain  small  congressional  ap- 
propriations which  necessarily  enforced  a  policy  demand- 
ing the  best  results  for  the  time  being  at  a  mininnim 
cost.  Further,  due  to  the  gravelly  nature  of  the  territory, 
an  appreciai)]e  mileage  of  tlie  lateral  canal  system  iiad 
to  he  constructed  througii  occasional  beds  of  loose  gravel 
iiiid  as  sufficient  funds  have  never  been  available  to  nuike 
lliese  canals  water-tight,  an  appreciable  seepage  occurs. 
This,  of  course,  is  a  factor  in  requiring  more  water  than 
would  otherwise  be  necessary,  and  it  also  adds  to  tho 
amount  of  .seepage  to  the  lauds  situated  at  a  lower  alti- 
tude which  tiius  became  swamped  ami  alkalied  as  the 
upper  irrigation  was  developed.  However,  no  nuitter  what 
may  be  done  to  make  the  canals  i)roof  against  sce])age. 
the  naturally  loose  soil  with  its  favorable  slope  to  the 
south  and  closely  underlying  extensive  depth  of  a  loose 
gravelly  constant  natural  drain,  will  always  be  a  factor 
to  be  taken  into  consideration  in  measuring  the  future 
irrigation  water-siip))ly  needs  for  this  area. 

In  the  earlier  days  of  limited  irrigation,  the  underlying 
gravels  were  al)le  without  any  noticeable  detriment  to  the 
lower  lands  to  dispose  of  such  seejiage  as  fmind  its  way 
from  the  upper  jiarts  of  the  reservation,  l>iit  with  the  con- 
stant gradual  develo])nK'nt  of  tiiis  irrigated  area  (ai)()ut 
40,000  acres  at  present)  tiie  seejjage.  of  iu>ce.ssity,  rai)idly 
increasing,  became  more  than  could  be  taken  care  of  by 
the  natural  gravel  outlet.  This,  con.sequently.  caused  a 
rai)id  rise  in  the  water  i)lane  at  the  lower  elevations,  be- 
ginning lU'ar  the  Toppenish  Creek,  and  gradually  en- 
croaching 1o  the  north  from  year  to  year  as  the  irrigated 
area  increased.  This  corHlilioii  became  so  serioiis  that  iu 
the  year  1!)0!)  (he  wati-r-logged  and  alkalied  area  had  eii- 
croaciied  far  enough  to  the  north  to  have  made  worth- 
less an  area  covering  about  10.000  acres  of  what  had 
previously  been  as  |)rodiic(ive  land  as  could  lie  found  any- 
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wlii'iv  uiidur  similar  cliniatic  conditions.  Where  ])i'evi- 
ously  ])roii(ic  grain  crojis  liigher  than  a  man's  head  were 
])ossihle,  with  irrigation  an  ahsolute  necessity,  the  same 
ground  had  hccome  as  harreii  as  a  floor  tliroiigh  the  new 
condition.  On  these  now  harreii,  alkalied  and  swampy 
areas,  which  formerly  were  cultivated  ranches,  can  he  seen 
deserted  Indian  homesteads,  with  their  attendant  typical 
Western  corrals  and  sheds  vapidly  falling  to  ])ieces 
through  ahandonnient  and  lack  ol'  use. 

This  area  in  the  year  1!)0!)  covered  a  distance  of  ap- 
proximately 20  miles  along  Toppenish  Creek  and  ex- 
tended back  for  a  distance  of  from  one  to  four  miles. 
It  had  been  studied  and  surveyed  by  the  U.  S.  Reclama- 
tion Service  at  different  jieriods  prior  to  this  time. 
Through  the  urgent  ap])eals  of  some  of  the  Tuore  ad- 
vanced Indians  and  enter])rising  resident  whites,  this  con- 
dition was  quite  forcibly  brought  to  the  attention  of 
former  Secretary  of  tiie  Interior,  Ballinger,  who,  after  a 
full  realization  of  the  importance  of  quick  action  through 
a  visit  to  the  locality,  with  the  cooperation  of  Senator 
Wesley  L.  Jones,  obtained  a  reimbursible  appropriation 
from  Congress  of  $250,000,  in  the  spring  of  1010,  to  be- 
come immediately  available  for  the  relief  of  this  pre- 
carious situation.  Upon  assurance  of  the  appropriation, 
the  writer  was  immediately  detailed  in  May,  1910,  by 
Chief  P'ngineer  of  the  Indian  Service,  AV.  II.  Code,  to 
proceed  to  the  reservation  and  make  surveys  and  test  bor- 
ings and  compile  all  available  necessary  data  for  subse- 
quent consideration  in  formulating  definite  plans  for 
construction. 

To  give  an  idea  of  the  condition  of  the  affected  terri- 
tory at  that  date,  it  may  be  stated  that  in  making  the 
surveys  through  the  previously  cultivated  and  prosperous 
ranches,  it  was  often  necessary  to  wade  waist  deep  in  mud 
and  water,  and  the  horses  occasionally  became  mired  so 
that  their  backs  were  submerged  in  the  bogs. 

The  test  borings  were  carried  along  with  the  surveys  in 
order  to  locate  a  line,  if  possible,  where  the  bottom  of  a 
prospective  drainage  canal  would  tap  the  underlying 
gravel.  It  developed  that  a  blanket  of  alluvial  soil  of  ap- 
preciable depth  of  a  volcanic  ash  and  cinder  nature  ex- 
isted for  a  distance  of  one  or  two  miles  from  the  creek, 
consequently  the  canal  line  was  run  farther  to  the  north, 
favorable  for  successful  drainage.  Due  to  the  natural 
where  gravel  conditions  were  found  to  be  much  more 
slope  of  the  surface,  it  was  found  to  be  quite  feasible 
to  construct  a  main  canal  from  the  Yakima  River 
practically  due  west,  with  laterals  on  the  section  lines 
about  every  two  miles  in  a  northerly  direction.  As 
the  highways  in  this  locality  usually  follow  the  section 
lines  and  the  natural  slope  of  the  lands  is  to  the  south 
and  west,  the  canals  were  laid  out  and  constructed  on  the 
north  and  west  sides  of  the  section  lines  with  a  view  to 
local  connection  possibilities  whenever  found  necessary 
with  the  minimum  number  of  highway  crossings. 

Further,  as  the  irrigation  canals  for  proper  service  will, 
of  necessity,  be  located  on  the  south  and  east  sides  of  the 
section  lines,  the  highways  can  be  quite  conveniently  laid 
out  between  the  two  canals,  allowing  for  a  very  profita- 
ble use  of  the  spoil  banks  of -the  canals  which  happen  in 
most  cases  to  be  naturally  adaptable  for  favorable  high- 
way construction. 

On  the  completion  of  the  surveys  and  borings,  a  con- 
sulting board  of  engineers  was  convened  on  the  ground, 
comprised  as  follows:   W.  H.  Code,  chief  engineer  TJ.  S. 


Indian  Service;  I).  C.  lieniiy,  consulting  engineer  U.  S. 
Hechimation  S(M'vice;  CI.  11.  Swigart,  su[)ervising  engi- 
neer U.  S.  IJeclamation  Service;  C.  (i.  I'^lliott,  drainage 
expert  U.  S.  Agricnltural  Department,  and  the  writer, 
with  the  results  that  definite  lines  for  the  canals  wen; 
established,  size  of  main  canals  and  laterals  adopted,  and 
type  of  machines  for  prosecuting  the  work  approved. 

Ill  earlier  studies  the  widening  and  deepening  of  Top- 
pcnisii  Creek  for  use  as  a  imiin  drainage  channel  had  been 
suggested,  but  due  to  gradient  and  annual  flood  con- 
ditions, it  now  appeared  advisable  to  construct  an  inde- 
pendent drainage  canal  to  provide  for  the  new  condition, 
parallel  to  and  to  the  north  of  the  creek,  thus  leaving  the 
creek  for  the  ])rescnt  in  its  natural  condition  to  take  t'are 
of  its  240  sq.mi.  of  watershed  as  heretofore. 

It  appeared  advisable  to  use  a  floating  dipper  dredge 
for  the  more  swampy  locations,  and  a  drag-line  excavator 
for  the  lands  not  so  wet;  starting  at  the  western  end  with 
the  floating  dredge  and  working  toward  the  Yakima 
River  and  starting  at  the  Yakima  River  with  the  drag 
line  and  working  west  toward  the  dredge. 


Fig.  3.  Map  of  a  Part  of  the  Yakima  Indian  Reser- 
vation, Washington,  Showing  Irrigation  and 
Drainage  Systems 

The  main  canal  (see  Fig.  1),  10  ft.  bottom  width  and 
9  ft.  deep,  was  located  from  one  to  two  miles  and  more 
north  of  and  practically  paralleling  Toppenish  Creek, 
where  the  gravel  was  nearer  the  surface  than  it  was  at 
locations  which  were  closer  to  the  creek. 

As  the  yardage  to  be  moved  was  large,  probably  some 
2,000,000  cu.yd.,  it  was  considered  desirable  to  take  ad- 
vantage of  the  experience  gained  with  different  excavat- 
ing machines  on  the  construction  of  the  Xew  York  State 
Barge  Canal.  Consequently  the  writer  was  detailed  East 
by  direction  of  the  chief  engineer  to  investigate  and  re- 
port regarding  the  purchase  of  the  most  favorable  ma- 
chines for  prosecuting  the  work.  Due  to  urgent  need  for 
immediate  action,  it  was  considered  desirable  to  purchase 
the  necessary  machinery  and  prosecute  the  work  by  our 
own  forces  rather  than  wait  to  take  the  time  necessary  for 
preliminaries,  such  as  would  have  been  required  should  it 
have  been  decided  to  do  the  work  by  contract. 

Proposals  for  the  drag-line  excavator  were  called  for,  to 
be  opened  July  25,  1910,  for  a  structural-steel  drag-line 
excavator  with  60-ft.  boom,  li/2-.VcI-  bucket,  the  bucket 
to  be  stiff  and  strong,  machine  to  be  fitted  with  hard- 
wood skids  and  provided  with  rollers  and  equal  to  or  bet- 
ter than  the  Lidgerwood,  Crawford,  Browning  or  Marion 
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steam-shovel  companies'  standard  makes,  and  to  be  fully 
guaranteed  in  every  respect. 

Proposals  were  also  invited  for  a  standard  floating  dip- 
per dredge  of  1  yd.  capacity. 

It  was  decided  to  purchase  the  Lidgerwood  Crawford, 
Class  B,  excavator,  for  $8875,  without  engine  house,  it 
being  decided  to  u.se  a  galvanized  corrugated-iron  house  in 
place  of  the  ordinary  wood  house  furnished  by  the  com- 
pany, to  minimize  fire  dangers. 

It  was  also  decided  to  purchase  a  Marion  standard  40- 
ft.  boom,  1-yd.  dipper  dredge,  with  bank  spuds,  operating 
on  a  hull  GO  ft.  by  18  ft.  wide  by  51/2  ft.  in  depth,  at  a 
price  of  $.5iK)0  for  the  machinery  complete  f.o.b.  Marion, 
Ohio. 

As  a  local  contractor  had  just  finished  some  work  on  a 
drainage  proposition,  a  short  distance  down  the  river, 
consequently  having  available  a  drag-line  excavator  of 
40-ft.  boom,  and  1  yd.  bucket  capacity,  the  machine  was 
leased  and  put  to  work  on  the  construction  of  the  laterals, 
with  very  satisfactory  results. 

The  ilrainage  results  on  this  work  have  been  satis- 
factory lieyond   what  was  anticipated  by  the  most  opti- 


Fic;.  3.  Coxc'iiF.TK  CrLVKitT  CAnnYiXG  DitAix.vnK  C.\xal 
rxDKit  A  Sr.oroH  axd  hknkath  Two  Roadways 

mistic.  Sloughs  and  swamps  were  lowered  and  com- 
pletely dried  1 '/o  miles  from  the  ditch. 

In  laying  the  work  out  on  the  ground,  C.  (1.  Elliott, 
former  drainage  expert  of  the  Agricultural  Department, 
wild  was  called  in  consultation, emphasized  the  importance 
of  taking  advantage  of  the  intercepting  features  of  the 
firaiiuige  canals  to  the  extent  of  locating  the  canals  where 
they  might  serve  lands  below  as  well  as  those  above  the 
ditch. 

This  feature  was  very  noticeably  prominent  as  the  work 
progre.>i.«ed,  for  swamps,  sloughs  and  the  land  in  general 
for  a  mile  below  the  canal  were  affected  just  as  freely 
through  the  intercepting  qualities  of  the  canal  as  the 
hnuls  above. 

Dui'  to  appearances  of  the  alkalied  lands,  very  few  had 
ntiicb  hope  of  the  early  reclamation  of  the  badly  affected 
lands  without  persistent  and  continuous  washing  and 
treatment  of  some  kind,  but  the  reverse  turned  out  to  be 
the  fact.  Before  the  approach  of  the  drainage  canal  some 
tracts  were  imf>asHat)ly  boggy  and  covereil  with  a  bla<k 
alkali  to  the  extent  of  being  atisoliitely  devoid  of  of  any 
vegetation  whatever,  but  with  the  approach  of  the  drain- 
age ditch  in  the  winter  tlie  land  became  dust  dry,  mak- 
ing irrigation  necessary  in  the  following  spring,  and  a 
verv  creditable  crop  was  raised  the  sanu;  year  without 
any  treatment  beyond  ordinary  irrigation.  Rcpudly  suc- 
(•essfnl  results  were  obtained  with  jKitatoes  on  a  former 
berry  tract  that  had  been  coiiipletdy  destroyed  through 


the  action  of  the  alkali  salts.  The  drainage  system  was 
the  means  of  reclaiming  lands  that  could  not  find  pur- 
chasers at  any  price  under  the  swampy  alkali  conditions, 
the  reclaimed  lands  selling  at  prices  varying  from  $50  to 
$300  and  more  per  acre. 

While  it  is  hardly  fair  to  judge  what  the  permanent 
future  flow  may  be  from  the  present  discharge,  it  is  con- 
fidently expected  that  a  good  substantial  permanent  flow 
will  result.  The  present  total  discharge  is  somewhere 
in  the  neighborhood  of  800  cu.ft.  per  sec.  from  about  40 
miles  of  drainage  canal. 

Fig.  3  shows  a  reinforced-concrete  culvert  carrying  the 
main  drainage  canal  under  Wanity  Slough  and  two  road- 
ways, Wanity  Slough  being  an  old  reservation  natural 
drainage  slough  emptying  into  Toppenish  Creek  and 
carrying  too  much  w-ater  to  be  cared  for  by  the  drain- 
age canal.  This  culvert  has  a  clear  opening  39  in.  deep 
and  20  ft.  wide,  and  has  a  length  of  75  ft.  Its  total  cost 
was  $4039. 

As  the  work  was  practically  completed  and  the  ac- 
counts balanced  at  the  close  of  the  fiscal  year,  it  appears 
more  convenient  to  give  the  cost  and  construction  data 
to  dune  30,  1912. 

A  light  highway  bridge,  similar  to  the  one  shown  in 
Fig.  2,  was  used  throughout  and  constructed  at  a  total 
average  cost  of  about  $150. 

The  following  are  the  detailed  costs  and  construction 
data  of  the  three  machines: 

Marlon  Dredge — 1-yd.  dipper  dredge.  40-ft.  boom.  I,linlt 
of  dump  above  water  15  to  IS  ft.  Limit  of  dlgglnpr  below 
water.  12  ft.  Center  of  hull  to  center  of  dump,  35  to  40  ft. 
Size  of  hull.  60x18x5 Vi  ft.  About  24,000  ft.  B.  M.  lumber  re- 
quired   In    construction    of   hull. 

Cost  of  machinery  f.o.b.  Marlon,  Ohio.  $5000.  Cost  com- 
plete with  hull  in  working  order  about  8  miles  haul  from 
the  railroad  (exclusive  of  freight  charges  on  machinery  from 
Marion,    Ohio,    to   Toppenish.    Wash.),    $10,034. 

Started  to  excavate,  Nov.  17.  1910.  and  worl<ed  steadily 
till  Mar.  13.  1912.  usually  excavating  In  soft  material  with 
gravel  subsoil  and  occasional  streaks  of  hardpan.  Results: 
gravel    subsoil    and   occasional    streaks   of    hardpan.      Results; 

Total  cu.yd.  excavated 602.911 

Total  lin.ft.  of  canal 1)7,944 

Total  8-hr.  shifts  operating 823 

Cost  of  Work 
Total  IVr  cu.yii. 

Field  supervi.sion,  including  clerical $2,891)  .08         0 ,  (K).") 

Labor  operation 18.81(1.49  0.0374 

Hardware,  tools,  etc 1,138.,'iO         n  0023 

Kcpairs,  sliopwork.  etc 1,850.79         0  0037 

Camp  maintenance 900.00         0  0019 

Coal,  about  $4.85  per  ton  delivered $8224 .  00 

Cable 2368  00 

Oil.  waste,  etc 784.00 

Carbide  for  lights 5)58  00  11,9.34.00       0  0238 

$37,695.80  0  0730 
No  depreciation  charges  have  been  added,  but  It  Is  be- 
lieved that  from  1  to  l',4c.  per  cu.yd.  would  cover  this  Item. 
I.enned  Mnehlne — This  machine  was  constructed  by  the 
Washington  Iron  Works,  of  Seattle,  Wash.  It  had  a  50-ft. 
boom,  with  1  yd.  chnnnon  bucket,  operated  by  a  7xl0V4-In. 
dciuble  engine.  The  machine  was  mounted  on  skids  and 
hauled  hack  by  an  Indepi'ndent  engine  mounted  on  the  rear. 
It  was  started  In  September.  1910,  and  Onlshed  on  expliatlon 
of    lease,    Apr.    15.    1912. 

The  material  exeiivated  (■iim|)rls.d  volcanic  ash  wilb  m-- 
caslonnl  streaks  of  hardpan  that  required  blasting,  unilerlald 
with    loose    gravel. 

Total  ru. yd.  excavated.  630,235 

Toiftlliii.fl.  of  canal 08,500 

Total  K-lir.  shifts  opcrnling Ol' 

Cost  of  Work 

Total  IVr  cii  yd. 

Field  supervision,  including  clerical $3,276  70  II  IKKK) 

Labor  operation,  including  $226.(K)  rent  per  mo 32,,320  (18  (I  0(1(12 

Hardware',  tools,  etc 1.632  33  (1  (M)28 

Repairs  and  shopwork 6,846  02  (I  0108 

Camp  mainlnnnnco 1,380  06  0  0025 

Coal,  about  $4.86  per  ton  dolivorod  ] 

J!*'''"    .       ,                                           I 14.161110  0(12(12 

Oil  wasti'.  etc  ( 

Carbide  fr.r  liglita  )      ' 

tS8.SI1.4'l         0  1086 
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Due  to  layout  of  canals,  this  machine  moved  empty  about 
2V4    miles,    which    expense    la    Included    In    above    costH. 

LldKemaad  CIomm  11.  DrnK  I,lne  Excavator — This  machine 
(Plfr.  4)  complete  for  operation  on  the  Kround  about  two 
miles  haul  from  railroad,  exclusive  of  railroad  transportation 
from    Chicago,    cost    $11,555. 

The  material   excavated  compressed   volcanic  ash  soil   with 


Fig.  4.  Lidgkiswoou  Duau-line  Excavator  Working 
ON  Yakima  Drainage  Canal 

occasional  streaks  of  hardpan.  underlaid  with  loose  gravel. 
The  machine  started  to  operate  Oct.  1,  1910,  and  the  data  are 
given    to   June   20.    1912. 

Total  cu.yd.  excavated 789,968 

Total  iin.ft.  of  canal 92,305 

Total  8-hr.  shifts  operated 1,024 

Cost  of  worlc 

Total  Per  cu.yd. 

Field  supervision  and  clerical $3,617.45         0.0046 

Labor  operation 27,562.65         0.0352 

Hardware,  tools,  etc 3,026.33         0.0038 

Repairs  and  shopwork 10,007.33         0.0125 

Camp  maintenance 1,449.00         0.0018 

Coal  j 

Su^'aste,  etc.  18,097.40         0.0229 

Carbide  for  lights  J 

$():i,700.16         0.0808 

No  depreciation  has  been  charged  in  the  above,  but  it  is 
believed   that  about  IVzc.   per  cu.yd.    should   cover  this  item. 

This  machine  moved  empty,  a  total  distance  of  about  IS 
miles,    which    expense   is   included   in    the   ab"ve    costs. 

As  a  matter  of  general  interest  the  following  is  sub- 


It  may  be  of  iiitorest  to  note  that  the  total  anioiint  diw- 
bursed,  including  engineering,  structures,  clearing,  ft'iice 
moving  and  inventory,  which  covers  all  depreciation, 
aded  to  the  e.xcavation,  shows  a  cost  of  about  Vic.  per 
cu.yd.  when  applied  wholly  to  the  excavation. 

The  work  was  prosecuted  under  the  dirci'lion  uf 
Former  Chief  Engineer  of  the  U.  S.  Indian  Service,  W. 
H.  Code,  at  present  of  the  firm  of  Quinton  &  Code, 
Wright  &  Callender  Building,  Los  Angeles,  Calif.,  with 
the  writer  in  charge  in  the  field.  A.  L.  Darr  was  assist- 
ant engineer  in  charge  of  surveys,  and  Hector  Gillis  was 
superintendent  of  construction. 

A  Trench  Bottom  Raised  by  the  Load 
of  Excavated  Material  on  the  Banks* 

The  accompanying  views  show  a  four-barrel  brick  out- 
let sewer  at  the  foot  of  Morell  St.,  Detroit,  Mich.,  the 
completed  portion  of  which  was  destroyed  on  .Ian.  13 
by  a  slip  in  the  clay  subsoil  surrounding  the  nnslieathed 
open  trench.  The  four  barrels  of  the  sewer  were  of  circu- 
lar cross-section,  made  of  two  rings  of  brick,  5  ft.  in  in- 
side diameter,  and  the  invert  was  laid  14i/^  ft.  below  the 
street  grade.  When  completed  the  sewer  will  extend 
from  Jefferson  Ave.  to  the  Detroit  River. 

The  character  of  the  excavation  is  clearly  illustrated 
in  Fig.  1.  The  material  excavated,  consisting  of  about 
5  ft.  of  ash  and  cinder  fill,  2  ft.  of  clay  fill,  and  the  re- 
mainder a  soft  blue-clay  subsoil,  was  thrown  into  piles 
about  15  ft.  back  from  the  trench  opening.  The  weight 
of  this  superimposed  material  on  the  saturated  clay  sub- 
soil caused  a  slip  and  con.sequent  upheaval  of  the  bottom 
of  the  trench,  which  destroyed  the  short  section  of  sewer 
completed.  The, upheaval  varied  from  6  in.  to  5  ft. 

In   Fig.   1,  on  the  left,  may  be  clearly  seen   a  crack 


Fig.  1.   Brick  Sewer  Unper  Coxstrcctiox,  Morell 

St.,    Detroit,    Mich.,    Showing    Section 

Destroyed  by  Earth  Slide 


Fig.   ■<;.    Crack   in    ll.v  a\  a  i  i.I'    .'U.i  i  uilvl   Showing 

Settlement  of  1"^  to  15 

Inches 


mitted  as  showing  the  total  amounts  expended  from  the 
original  appropriation  of  $250,000  to  June  30,  1912: 

inventory  on  hand $22,555.90 

General  miscellaneous 1,867  07 

Bills  paid  by  Washington  office 2,745.05 

Excavation 159,867.46 

Clearing 4,786 .  74 

Miscellaneous  culverts  and  drops 4,891 .  19 

38  highway  bridges 5.695  49 

Fence  moving  and  replacing 3,343  68 

Engineering 14,462 .  97 

$220,215.55 


across  the  face  of  excavated  material  marking  line  of  set- 
tlement. This  settlement  amounted  to  12  or  15  in.,  and 
is  more  clearly  shown  in  Fig.  2.  From  Fig.  1  the  prox- 
imity to  the  work  of  the  Jefferson  Ave.  street-railway 
tracks  is  apparent,  and  it  is  not  unlikely  that  the  jar 
of  passing  cars  contributed  materially  to  cause  the  slide. 
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An  Electric    Tractor    for  Hauling 

Freight  Cars  in  City  Streets, 

Pennsylvania,  R.R. 

In  the  accompauyiug  cut  is  shown  a  view  of  the  new 
electric  tractor  recently  built  in  the  Juniata  shops  of 
the  Pennsylvania  R.R.  and  tried  out  at  Altoona,  Penn. 
The  tractor  was  built  as  a  substitute  for  long  strings  of 
horses  which  have  hitherto  been  used  for  freight-car 
hauling  in  the  city  streets,  and  its  construction  was 
uiKlcrtakeu  only  after  extensive  trials  of  commercial 
trucks  and  tractors  had  proved  them  inadequate  for  the 
f-pe<ial  service.  The  principal  dimensions  of  the  tractor 
are  as  follows: 

Length  over  couplers 23  ft.  Drawbar  pull  (normal)  8000  lb. 

Wheel  base 12  ft.  6  in.  Drawbar  pulKmax.)  21..iOO  lb. 

Width  over  all 8  ft.  4  in.  Speed  (normal)  6  m.p.h. 

Weight 28.850  lb  Battery  80  ceUs  Edison  A-12-H 

Width  of  tires 12  in.  Weight  of  batter}-.  43.50  lb. 

The  most  remarkable  feature  of  this  tractor  is  that  it 
drives,  steers  and  brakes,  on  all  four  wheels.     This  de- 


is  bolted  to  the  wheel  casting.  Througli  tliis  .<ystem  of 
gearing  a  reduction  of  about  40  to  1  is  obtained.  All 
gears  are  made  of  special  steel,  and  heat  treated.  All  ro- 
tating parts  of  the  driving  mechanism  are  carried  on  bail 
bearings. 

The  wheels,  which  are  of  the  taugeut-spoke  type,  are 
steel  castings,  weighing  appro.ximately  1200  lb.  and  are 
equipped  with  steel-base  solid-rubber-block  tires  of  such 
design  that  one  section  may  be  removed  and  rejilaced 
without  disturbing  any  other  section.  Each  wheel  is 
carried  on  a  steering  knuckle,  which  is  operated  by  a 
steering  arm  engaging  with  another  arm  on  a  longitudinal 
shaft,  carried  by  the  chassis.  This  longitudinal  shaft  is 
made  in  two  sections,  coupled  at  the  center  by  means  of 
an  interrupted  crank.  From  this  coupling  there  are  two 
connectors,  which  are  attached  to  a  system  of  planetary 
gearing  driven  by  a  large  steering  wheel  in  the  (^enter  of 
the  cab.  This  steering  wheel  is  of  the  marine  type  and 
turns  the  tractor  in  the  direction  the  top  of  the  wheel 
is  turned. 


SiDK  Asi)  Ksu  \'ii:w.s  OF  Elixtkic  Tii.vtToi!    Hlii.t  hy  thk  Pkxxsylvaxia  R.Ii.  foh  IIai  i.ixt 

i\  City  Sthkets 


Ei!i:i(iiiT  Caus 


velopment  was  made  necessary  on  a(<(iiint  nf  ilie  .■^liort 
radius  curves  around  which  the  tractor  would  be  required 
to  operate  and  the  necessity  of  driving  all  four  wheels  in 
order  to  secure  the  necessary  tractive  effort.  The  wheels 
and  driving  mechanisms  are  located  near  the  ends  of  the 
cha.ssis  and  the  battery  bo.x  hangs  in  the  center  directly 
under  the  cab.  The  cab  contains  the  air  compressor,  con- 
trolling apparatu.s,  and  steering  wheel.  Sloping  hoods 
at  each  end  of  the  cab  cover  the  driving  mechanisms. 

The  driving  mechanism  at  each  end  is  supportcil  by  the 
a.xle,  and  is  held  in  position  by  radius  rods.  The  motive 
])ower  is  furnished  by  two  (leneral  Electric  motors  of  ap- 
pro.ximately '<i<(  lip.  apiece.  Each  motor  is  connected 
(hroiigh  a  set  of  herringbone  gears  to  a  countershaft,  the 
employment  of  the  herringbone  gears  necessitating  the 
use  of  a  special  flexible  coupling  between  the  armature 
n\\n{\  and  the  herringbone  jiinion.  Integral  with  the 
countershaft  gear  is  a  dilfereiilial  gear  of  special  design, 
a  new  deimrliire  in  dilTereiitinl  construction  wherein  each 
side  of  the  dilTerential  drives  a  section  of  the  split  coiiii- 
lersliaft  and  each  section  of  the  coiinterslnift  carries  a 
universal  |)inion,  which  meshes  with  the  driving  gear  thai 


Tile  four-wheel  steering  aiTMiigeineiil  allnws  the  tractor 
to  turn  in  a  circle  of  20  I'l.  radius,  llu^  trailing  wheels 
tracking  with  the  forward  wheels.  This  tracking  feature 
allows  the  operator  to  devote  his  entire  attention  to  the 
forward  end  of  the  tractor,  since  the  trailing  end  will 
always  clear  anything  that  the  front  end  has  cleared. 

On  each  side  of  the  cab  there  is  a  lever  connected  to 
the  controller,  and  also  a  motorman's  brake  valve.  The 
controller  lever  allows  the  ippenitdr  to  drive  from  either 
side  of  the  steering  wheel.  The  lexer  is  moved  in  the 
direction  in  which  the  tractor  is  to  go,  and  a  guard  pre- 
vents the  ojierator  from  going  into  reverse  without  first 
coming  to  a  full  slop.  The  brake  valve  controls  the  o])era- 
tioii  of  the  air-brake  apparatus.  'I'liis  is  of  the  aiitDinatic 
type,  air  being  supplied  to  the  main  reservoir  by  a  motor- 
driven  air  compressor.  The  application  of  air  actuates 
a  system  of  equalizing  levers,  which  o])erates  the  iiileriial 
expanding  brakes  carried  by  the  wheels.  Stainlard  air- 
brake ho.se  couplings  allow  the  air  to  he  used  on  the  cars 
that  are  being  shifted.  This  automatic  air  brake  is  sup- 
plemented by  a  hand  brake,  which  may  be  used  at  any 
time,    se|)arately    or    in    conjmict  ion    with    the    air    brake. 
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An  iippliralioii  dI'  llic  liriikcs  is  utilized  thl'iiiiLCli  a  lever 
t(i  brinj;'  the  eontrullei-  lo  the  (ilV  imsiliou,  lluis  iiiakiii;^  it 
iiniiossiblc  to  use  power  while  the  lirakes  arc  on. 

The  normal  drawbar  pull  ol'  the  tractor  is  8000  lb. 
Durin,;;'  one  nf  tht'  trials  in  the  .luniata  shop  yard  it 
pulled  a  loeoinoti\e  aiul  two  ears  with  such  surprising 
<.>ase  that  it  was  doeided  to  have  tlie  tractor  and  the  loco- 
niotivo  push  ajjamst  ea<h  other  lo  see  what  the  tractor 
eould  do.  With  the  thrcjttle  wiile  open,  the  locomotive 
failed  to  hold  the  tract(U-  and  was  moved  several  feet. 
The  locomotive  used  was  a  Class  "1!,"  rated  at  21,500 
Jb.  drawbar  pull. 

Maintenance  Treatment  ot  Smooth 
Pavements  in  St.  Louis* 

By    W.    L.    HEMPKLiM.XNNt 

Smooth  pavements,  in  this  paper,  include  asphalt,  bituli- 
thic  and  creosoted  wood-block.  Everyone  interested  in  the 
maintenance  of  bituminous  pavements  is  familiar  with  the 
asphalt  patching  gang,  the  equipment  and  the  manner  in 
which  repairs  are  made.  "Cutting  out  and  plugging  in"  is 
the  most  common  means  of  repairing  an  asphalt  or  bitulithic 
pavement.  To  do  this  properly  and  satisfactorily  requires 
careful  attention  to  details.  The  general  procedure  is  to  trim 
the  joint  properly  paint  it,  and  then  tamp  or  roll  the  hot 
asphaltic    top    mixture    into    the    prepared    depression. 

Careful  examination  of  a  pavement  where  such  patching 
has  been  done,  will  frequently  reveal  the  fact  that  the  joint 
between  the  patch  and  the  old  pavement  has  not  been 
sealed,  due  sometimes  to  a  "dirty  joint"  but  generally  to 
carelessness  on  the  part  of  the  laborer  in  not  painting  every 
part  of  the  exposed  edge  of  the  depression.  This  condi- 
tion is  easily  observed  when,  after  a  rain,  the  sun  has  dried 
the  surface  of  the  pavement,  while  the  patches  are  defi- 
nitely outlined  by  a  wet  line.  Another  source  of  trouble 
comes  from  the  pushing  or  displacement  of  patches  because 
ot  the  material  used.  The  patching  material  should  be  as 
nearly  as  possible  of  the  same  consistency  as  the  old  pave- 
ment, so  that  when  the  summer's  sun  warms  up  the  pave- 
ment the  old  and  the  new  material  may  soften  to  the  same 
degree.  The  folly  of  using  a  new  street  mix  as  patching 
material    in    an    old    pavement    has    been    shown    frequently. 

A  temperature  variation  of  from  5  to  10°  below  zero  to 
120  or  130°  F.  in  the  summer's  sun,  on  the  surface  of  the 
pavement,  presents  a  complex  problem  concerning  the  proper 
mixture  to  be  used.  Under  slow-moving  heavy  loads  in  the 
summer,  the  material  is  apt  to  push  or  creep,  bringing  about 
a  wavy  or  undulating  condition  of  the  surface,  which  is 
very  "bumpy"  to  the  automobilist.  This  condition  can  fre- 
quently be  remedied  by  the  use  of  surface  heaters;  the 
bumps  or  high  places  are  softened  and  all  the  burned  and 
soft  material  is  scraped  off,  leaving  a  clean  surface  of  the 
old  material.  Such  burning  should  be  continued  until  the 
burned  area  will  require  at  least  1  in.  of  added  material  to 
restore  the  pavement  to  its  proper  surface  and  cross-section. 
It  is  well  to  cut  a  joint  at  the  edge  of  the  burned  area  (1  in. 
or  H4  in.  deep)  so  that  the  edge  ot  the  old  pavement  may 
serve  as  a  shoulder  for  the  new  material.  The  surface  of 
such  burned  area  should  be  made  as  rough  as  possible  with 
a  pick  or  the  point  of  a  hoe,  so  that  the  old  material  may 
mechanically  hold  the  new  material  in  place.  The  whole 
area  should  be  liberally  sprayed  or  sprinkled  with  an  ad- 
hesive asphaltic  cement,  to  bring  about  a  better  union  be- 
tween the  old  surface  and  the  new  material.  This  method 
is  economical  and  when  properly  done,  gives  entire  satis- 
faction. Our  records  show  that  this  method  of  making  re- 
^-  pairs,  including  labor,  material,  roller  and  fuel,  costs  from  50 
"-  to  .55c.  per  sq.yd..  depending  upon  the  conditions,  while 
straight  patching  in  the  ordinary  way  costs  from  75  to  95c. 
per  sq.yd. 

Here,  again,  it  is  absolutely  necessary  that  the  joint  be- 
tween the  old  and  the  new  pavement  be  waterproof  tor  the 
best  results.  The  effect  of  an  imperfect  Joint,  or  one  not 
properly  sealed,  is  best  seen  in  the  late  fall  or  early  spring 
of  each  year,  when  by  alternately  freezing  and  thawing,  the 
moisture    in    the    joint    tends    to    entirely    separate    the    patch 

•Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Illinois  Society  of  Engineers  and  Surveyors  at  Chicago,  Jan. 
22-24. 


fnitn  the  rest  of  the  pavement.  Such  a  joint,  once  opem-d 
up  during  the  winter,  will  not  heal  In  the  Hummer  under 
lialllc,  the  dust  from  the  surface  nndini;  Its  way  Into  IheHe 
siii;ill  crevices  and  preventlnK  the  amalKimatlon  of  the  two 
mixtures. 

In  the  case  ot  bituminous  mixtures  having  stone  of  the 
larger  size  this  open  surface  conililion  (which  pirmlls  moist- 
ur(!  to  freeze  and  thaw  In  the  surface)  materially  aids  In 
pitting  the  surface.  .Steel-tire  tradlc  Is  much  more  detri- 
mental on  such  a  wet  and  open  surface,  as  the  steel  grinds 
or  crushes  the  surface  rock  much  more  readily.  With  mixed 
motor  and  steel-tired  trattlc,  the  suction  created  by  the 
rapid  motion  of  the  motor  cars  tends  to  redistribute  these 
fine  particles.  This  can  be  plainly  seen  after  a  heavy  shower, 
when  the  fine  material  from  the  surface  can  be  found  at  the 
low    point    in    tile    grade. 
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HITU.MINOUS  PAVING — Recognizing  water  as  one  ot  the 
worst  enemies  to  smooth  pavements,  we  have  endeavored 
to  waterproof  our  asphalt  and  bitulithic  pavements  by  treat- 
ing the  surface.  Flush-coating  or  squeegee-coating  the  last 
named  pavements  has  generally  been  done  as  a  matter  of 
course,  to  seal  the  surface.  Hand  squeegee  carts  or  pres- 
sure wagons  to  evenly  distribute  the  bituminous  material 
with  a  coating  ot  sand  are  generally  used.  In  recent  years, 
the  economy  of  flush-coating  the  bitulithic  streets  under  con- 
tract maintenance  is  evidenced  by  the  fact  that  a  flush-coat 
gang  is  one  of  the  regularly  equipped  maintenance  gangs 
when  repairs  are  begun  after  the  winter.  This  thin  coal 
on  the  surface  performs  a  double  duty.  It  tends  to  water- 
proof the  surface,  by  filling  all  the  surface  voids,  and  with 
the  sand  it  forms  a  thin  cushion-coat  on  the  surface,  taking 
the  wear  oft  the  pavement  proper.  In  other  words,  we  tend 
to  build  up  the  pavement  by  the  judicious  application  of 
flush  coats,  instead  of  permitting  the  pavement  to  wear  down 
under  traffic.  Under  our  traffic  conditions,  such  a  flush  coat 
wears  at  least  a  year.  Using  tar  at  7^4c.  per  gal.,  and  ap- 
plying it  by  means  of  pressure-wagons,  our  total  flush-coat 
cost  on  bitulithic  pavements  last  summer  (including  tar, 
sand,    teams    and    labor)    was    about    2'/.c.    per    sq.yd. 

In  case  ot  asphalt  pavements,  we  applied  the  same  rea- 
soning. We  have  oiled  some  of  our  asphalt  pavements  and 
covered  them  with  sand  at  a  cost  of  about  Ic.  per  sq.yd.  for 
material,  covering  and  applying.  For  an  old  pavement  it 
was  thought  that  the  oil  treatment  would  help  keep  out  the 
water  and  at  the  same  time  tend  to  give  new  life  to  the 
bitumen.  This  thin  cushion-coat  on  the  surface  plays  an  im- 
portant part  in  the  wear  during  the  winter  months,  when 
the  chains  attached  to  the  driving  wheels  of  automobiles 
have  a  pounding  effect  in  passing  over  the  pavement.  The 
thin  layer  on  the  surface  largely  takes  care  of  this  added 
wear. 

WOOD-BLOCK  PAVING — It  has  been  the  practice  in  St. 
Louis  for  the  last  three  years  to  oil  and  sand  the  wood- 
block thoroughfares.  This  largely  is  a  treatment  for  slipper- 
iness,  and  was  evolved  gradually.  Sand  or  sharp  grit  was 
first  spread  over  the  surface  of  such  pavements.  Most  ot 
the  sand  was  soon  found  in  the  gutters,  blown  to  the  side 
by  the  rapidly  moving  motor  cars  and  by  the  wind.  The 
benefit  from  such  a  treatment  was  very  short  lived.  Oiled- 
sand  was  then  tried,  the  oil  and  sand  being  mixed  in  asphalt- 
mixing  pans  and  spread  over  the  surface  from  wagons. 
This  was  slow,  expensive  and  unsatisfactory,  since  the  sand 
had  to  be  heated  and  dried  to  mix  with  the  oil,  and  when 
this  warm  material  was  hauled  to  the  street  the  bottom  ot 
the  load  was  extremely  soggy  because  of  the  oil  which  per- 
colated through  the  sand  and  collected  near  the  bottom. 
Spreading  this  soggy  material  uniformly  was  impossible.  At 
the  suggestion  of  J.  C.  Travilla,  Street  Commissioner,  the 
oil  was  sprayed  on  the  wood-block  surface  and  then  covered 
with  sand.  This  method  proved  very  satisfactory  and  was 
economical,  costing  about  Ic.  per  sq.yd.  for  oil,  sand  and 
labor.  For  this  work  we  apply  about  %  gal  per  sq.yd., 
using  a  pressure  wagon  for  distribution.  Such  a  treatment 
lasts  through  the  winter  and  largely  helps  to  waterproof  the 
surface. 

The  Fire  boss  on  the  Pennsylvania  R.R.  system  for  1912. 
is  reported  as  being  the  lowest  in  the  34  years  of  the  roau's 
record,  being  $219, S92.  and  resulting  from  905  fires.  The  rate 
of  loss  is  claimed  to  be  very  small  as  the  property  endangered 
ran  into  hundreds  of  millions.  This  reduction  in  loss  is  at- 
tributed to  better  organization  and  equipment  ot  the  com- 
pany's fire-fighting  forces.  In  190S,  the  road's  employees  ex- 
tinguished 274  fires  out  of  a  total  of  1397  on  railroad  prop- 
erty. In  1909.  the  employees  put  out  321  from  929  total.  In 
1912,   the  employees  attended  to  454  out  of  905. 
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Some  Features  of  the  1913  Motor 
Truck  Show  in  New  York  City 

The  anuual  exhibitiou  of  commercial  motor  vehicles 
in  Xew  York  City,  Jan.  20-25,  brought  out  the  largest 
display  ever  shown,  requiring  both  Madison  Square  Gar- 
den and  the  Grand  Central  Palace  for  its  accommodation. 
Xo  fewer  than  26  vehicle  exhibitors  and  180  exhibitors  of 
accessory  supplies  were  accommodated  in  the  Garden, 
while  42  vehicle  and  44  accessory  exhibitors  had  displays 
at  the  Palace. 

The  number  and   size  of  the  exhibits  emphasize  the 


Fig.  1.  I'liAXTo.M  Skktch.  8iio\vi.\(;  the  \\  .tu.M-i.i..u; 
DiiivK  ox  PiKKCi:  .\nRO\v  Trccks 

rapid  development  of  this  branch  of  the  automobile  in- 
dustry. Rapid  advance  has  been  made  in  inotor-truck 
design  during  the  past  year  and  the  vehicles  impress  one 
as  having  had  their  details  much  more  carefully  worked 
out  than  was  the  case  a  few  years  ago.  Nine  out  of  ten 
of  the  trucks,  of  all  types  and  sizes,  are  equipped  with 
chain  drive,  generally  outside  the  cha.ssis  frame  and  ex- 
posed. A  few  makers,  however,  provide  a  sheet-metal 
casing  for  the  chains  and  run  them  in  an  oil  bath.  Per- 
haps even  a  greater  ])crcentage  of  the  cars  are  using 
double-tread  drive  wheels,  even  some  of  tiie  compara- 
tively light  trucks  being  .so  equipped.  Tires  are  of  all 
kinds  and  sizes,  but  the  solid  tire  seems  to  have  gener- 
ally won  over  the  pneumatic.  The  number  and  variety 
of  dumping-body  designs  indicates  a  heavy  demand  for 
this  type  of  truck.  The  four-cylinder  vertical  motor  is 
nearly  universal  on  ga.soline-motor  trucks.  There  was  a 
considerable  tiumbcr  of  cxbiliitors  of  electric  trucks,  both 
for  heavy  hauling  and  light  delivery,  and  the  increasing 
price  of  gasoline  gives  the  makers  of  such  vehicles  much 
encouragement. 

W()ii.\r  GK.\ri  VKUsi-s  Ch.mx  Dkcvk — We  have  noted 
that  the  chain  drive  is  nearly  universal  on  motor  trucks, 
but  it  is  interesting  to  observe  that  several  of  the  leading 
manufacturers  al.«<)  show  worm-gear  drive  as  a  feature' 
of  their  designs.  In  Fig.  1  is  shown  the  worm-gear  an<l 
differential  arrangement  in  u.se  on  the  I'ierce-Arrow 
truck,  and  a  similar  method  is  employed  in  driving  thi' 
Studebakcr  and  the  Blair  trucks.  The  clnims  made  for 
this  type  of  drive  are  that  it  gives  n  large  speed  reduc- 
tion in  a  small  space,  that  it  is  more  durable  and  efficient 
than  the  chain  drive,  and  is  free  from  the  wear  by  <lust, 
grit  and  sand  of  the  open  chain  drive.    The  advantage  of 


noiseless  operation,  so  much  emphasized  on  pleasure  cars 
is,  of  course,  of  minor  importance  on  commercial  vehicles. 

A  Telescopixg  Dcmpixg  Device — There  is  a  large 
variety  of  dumping  mechanisms,  running  from  the  davit- 
crane  principle  of  operation  on  the  Alco  to  the  hydraulic- 
lift  equipment  on  the  Pierce-Arrow  and  the  toggle  device 
on  the  Locomobile.  A  telescoping  threaded-column  ar- 
rangement appeared  on  several  trucks,  among  them  the 
Universal  and  Packard.  The  main  features  of  this  ap- 
paratus as  exhibited  on  the  Peerless  truck  are  shown 
in  Fig.  2.  It  consisted  of  a  threaded  rod  turning  in  an 
internally  and  externally  threaded  tube,  which  in  turn 
worked  within  a  second  tube  internally  threaded.  The 
rod  carried  a  bevel  gear  at  .4,  driven  from  the  engine 
shaft  through  a  chaiu-and-sprocket  and  bevel-gear  train. 
Pivots  at  A  and  B  insured  alignment  of  the  rod  and  tube 
at  all  times.  Raising  and  lowering  were  bc^th  positive 
drive  and  each  movement  occupied  about  SO  sec.  The 
mechanism  was  entirely  controlled  from  the  driver's  seat. 

The  Latil  Fhoxt  Drive — Attempts  have  been  made 
in  the  past  to  perfect  a  rear  drive  with  the  motor  located 
on  the  rear  axle,  but  the  Walter  Motor  Truck  Co.,  of  X'ev/ 
York  City,  presented  this  year  an  innovation  in  American 
practice  in  the  form  of  a  front  drive,  having  the  front 
wheels  driven  direct  from  the  motor  through  spur  gears. 
The  claims  made  for  this  drive  are  that  several  types  of 
body  can  be  used  with  it  because  the  entire  driving,  steer- 
ing and  control  mechanism  is  a  complete  unit,  detacha- 
ble, as  shown  in  Fig.  3 ;  that  all  macliinery  is  both  com- 
pact and  accessible;  that  a  saving  in  efficiency  is  obtained 
by  the  elimination  of  drive  shafts  and  transmission  gear- 
ing; and  that  skidding  is  obviated.  The  points  which 
seem  unfavorable  to  this  arrangement  are  that  the  steer- 
ing-gear problem,  at  no  time  a  simple  one,  is  complicated 
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liy  llu'  t'nct  tliat  the  front  wheels  are  also  drive  wheels. 
\\  hat  is  more  important  is  tiiat  the  concentrated  weight 
on  the  rear  wheels  is  not  available  for  traction.  Never- 
tiicless  the  scheme  claims  eight  years  of  commercial  suc- 
cess in  French  practice  and  it  is  not  beyond  the  range  of 
possibility  that  in  level  districts,  such  as  occur  in  many 
cities  of  the  middle  West,  the  system  might  he  oxpiditcd 
with  success. 

A  8i;('Tiox.\L-iiL0CK  Det.vch.vblk  Tike — Although  its 
princij^les  are  not  entirely  new,  inasmuch  as  botli  sec- 
tional-block tires  and  detachable  tires  have  been  exten- 
sively used  in  previous  years,  the  combination  of  these 
two  ideas  in  the  United   States  Standard   Block  and  in 


Fig.  3.  Sidk  View  of  the  Latil  Detachable  Froxt 
Drive  Used  ox  the  Waltox   Tiu'cks 

the  Goodyear  Individual  Block  tires  is  novel  and  worthy 
of  attention.  The  advantages  of  this  type  are  that  any 
single  block  may  be  quickly  and  easily  detached  and  re- 
placed without  removing  the  wheel  or  disturbing  any 
other  block,  the  only  tool  required  being  a  small  wrench ; 
that  tire  economy  is  effected  by  the  ability  to  replace  a 
section  rather  than  a  whole  tire;  and  that  tractive  effici- 
eucy  is  improved  by  the  sectional  nature  of  the  tires  and 
by  the  staggering  of  sections. 

A  Three-wheeled  Truck — Another  of  the  unusual 
types  at  the  show  was  the  three-wheeled  Knox-ilartin 
tractor,  a  view  of  which  is  given  in  Fig.  4.  An  illustra- 
tion of  this  truck  as  used  by  the  Borough  Development 
I'o.,  of  Brooklyn,  X.  Y.,  appeared  in  the  Jan.  16  issue  of 
ExGiXEERixG  News.  This  design,  like  the  one  above 
referred  to,  aims  to  make  use  of  the  present  horse-drawn 
vehicles  which  may  have  cheap  steel  tires,  instead  of 
costly  rubber  tires.  The  three-wheeled  construction  also 
adapts  it  to  uneven  roads. 

A  Motor-generator  Starter  axd  Lighter — One  of 
the  interesting  accessory  exhiiiits  was  an  electric  motor- 
generator  starting  and  lighting  arrangement  for  use  on 
gasoline  ears,  whicli  possesses  several  excellent  features. 
The  unit  is  direct-connected  to  the  drive  shaft  just  back 
of  the  engine  and  replaces  the  usual  flywheel.  It  is  in 
four  sections,  an  aluminum  case  or  frame  supporting  the 
field  coils  and  attached  to  the  engine  frame,  a  rotating 
armature  and  commutator  attached  to  the  drive  shaft  and 
revolving  in  the  case  and  around  the  field,  a  brush  holder 
fastened  to  the  case,  and  a  protecting  shield  of  aluminum 
also  attached  to  the  case.  The  weight  of  the  armature  is 
approximately  the  same  as  that  of  the  usual  flywheel  and, 
due  to  the  fact  that  it  revolves  outside  of  the  field  instead 
of  inside  as  is  usually  the  case,  it  has  been  possible  to 
make  its  diameter  and  inertia  about  the  same  as  those 
of  a  flywheel  of  the  same  weight.  For  starting,  the  de- 
vice becomes  a  motor  driven  by  the  auxiliary  storage  bat- 


tery, and  for  lighting,  it  serves  as  a  generator,  being  ar- 
ranged by  means  of  an  automatic  regulator,  to  charge  the 
battery  at  the  required  rate.  This  equipment  was  on  ex- 
hibit by  the  U.  S.  Light  &  IFcating  Co.,  of  New  York 
City. 

A  Hood  Seat — A  .saving  in  space  on  the  chassis  is 
obtained  in  the  truck  exhibited  by  the  Speedwell  Motor 
Car  Co.,  of  Dayton,  Ohio,  by  combining  the  hood  and 
seat  in  one  piece.  With  this  arrangement  it  becomes 
necessary  to  provide  a  ready  means  for  getting  at  the 
motor,  and  this  is  accomi>lished  by  tilting  the  hood  seat 
sideways  on  hinges,  as  shown  in  Fig.  '>. 

Friction  axd  Hydrailic  Drives — Two  friction-disk 
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Fig.  4.  The  Kxox-Martix  Tiirkk-wiieeled  Trick 

drives  were  on  exhibition  at  the  Palace,  the  double-disk 
arrangement  on  the  trucks  of  the  Service  Motor  Car  Co.. 
of  Wabash,  Ind.,  and  the  single  di.sk  on  the  Best  trucks, 
made  by  the  Durant-Dart  Carriage  Co.,  Flint,  Mich. 
For  the  lighter  vehicles  this  system  seems  to  have  merit. 
Another  interesting  exhibit  at  the  same  place  was  the 
Manly   hydiaulic   drive   on    the   truck   exhibited    by   the 


Fig.  5.  Cojibixed  Hood  axd  Seat  Akkangement  on 
the  Speedwell  Trucks 
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American-La  France  Fire  Engine  Co.,  Elmira,  X.  Y. 
'The  advantages  of  this  are  similar  to  tho.se  of  the  fric- 
tion drive.  Anotlier  form  of  hydraulic  drive  which  ac- 
compli.shes  the  same  results,  was  described  in  the  Oct.  31 
issue  of  ExGixKKia.vG  Xews. 

Oppo.sed  Type  Motors — Two-cylinder  motors  of  the 
opposed  type  were  shown  in  the  Autocar  and  Interna- 
tional Commercial  trucks.  This  design,  which  was  popu- 
lar a  few  years  aso,  has  now  been  very  generally  dis- 
carded in  favor  of  the  four-cylinder  vertical  type  of 
motor. 

Spkixg  Whef.l^ — An  interesting  form  of  flexible 
wheel  was  exhibited  by  the  Seaton  Wheel  Co.,  of  Xash- 
ville,  Tenu.  B}-  the  use  of  these  wheels  the  riding  quali- 
ties of  the  pneumatic  tire  are  approximated  in  connection 
A\ith  the  econoniv  ot  the  solid  tire. 


'i 

M 

Fig.  6.   A  Xon'-skidding  Ai  taciimicn'i'  fok  DtAi,  Tjiii:s 

A  XoN-sKinnixo  Attachment — For  use  on  double 
rubber  tires,  the  device,  made  by  the  Eureka  Xon-Skid 
Mfg.  Co.,  of  Brooklyn,  X.  Y.,  and  shown  in  Fig.  6,  looked 
effective.  Each  of  the  plates  presents  eight  contact 
points  to  the  road  surface  aside  from  ti\ose  olTcrcd  by  the 
connecting  links. 

Steel  Whkei.s — Steel  cast  wheels,  iu  which  rim, 
spokes  and  hub  are  in  one  piece,  were  on  exhibition  by 
the  Johnson  Steel  Wheels  Corporation,  of  Bo.stou,  Mass., 
which  claimed  for  them  greater  simplicity,  increased 
strength  and,  for  heavy  trucks,  decreased  wcighl,  over  the 
standard  woorlcn  wheel. 

A  MoTOii  "SiMCKOElt" — A  device  was  shown  by  the 
Furige  Bros.  Mfg.  Co.,  of  Marion,  Ind.,  for  improving 
the  working  of  a  motor,  particularly  in  c()l<i  weather,  by 
forcing  a  current  of  warm  air  into  the  intake  pipe,  pro- 
portional in  volume  to  the  amount  of  ga.«oline  used.  The 
air  is  wanned  by  being  drawn  Ibroiigh  a  cod  arontKJ  the 
exhaust  pipe. 

a 

A  tAut  of  Xrxtlnic  I^aborntorlrii  Is  to  be  complli-il  by  tli» 
ni>w  AUHtrlan  Kovi-innifiit  ''Tt'chrilMche  VtT»uchHamt"  (Mlrlnl- 
beuernKaime  8,  Vienna).  Private  and  public  tcntlnK  laboia- 
torleii  throughout  the  world  an-  hereby  aHked  to  m'nd  the 
"VemurhMHmt"  all  pertinent  Inrormatlon  coneernlnif  their 
field  of  work,  orRanlzatlon.  comini-relal  or  educational  aHllla- 
tlon,  e(|iilpment.  and  extent  of  operallonH.  \Vm.  Kxner,  U.  u.  k 
H'Irkllcher  fjehelmer   Rat.   Ih    prenldent  of   the   "VemuehHamt." 


Topographical  Surveys  for  Drainage 
Districts'^ 

By   WALTER    A.    BIRKETt 

Topographic  surveys  in  connection  with  the  reclamation 
of  swamp  and  overflowed  lands  along  the  Mississippi  and  Illi- 
nois rivers  are  made  for  the  following  purposes:  1,  the  lo- 
cation of  levees  and  main  and  lateral  ditches,  and  the  prepa- 
ration of  estimates  of  cost:  2,  the  assessment  of  benefits  and 
damages. 

For  the  location  of  the  levee,  detail  topography  should  be 
taken  along  the  river  extending  back  600  to  1000  ft.  In 
most  cases  a  ridge  of  higher  land  is  found  near  the  river,  and 
sometimes  the  levee  location  can  follow  this  the  entirs 
length  of  the  river  front.  More  often  it  approaches  too  near 
to  or  recedes  too  far  from  the  river  bank,  and  then  it  be- 
comes necessary  to  cross  to  another  ridge.  The  question  then 
arises  as  to  where  the  location  should  leave  the  ridge  and 
where  the  crossing  can  best  be  made.  It  there  are  other 
ridges  further  from  the  river  that  appear  to  be  higher,  it 
is  necessary  to  extend  the  topography  to  cover  them,  as  the 
question  will  likely  arise  whether  the  additional  land  taken 
in  by  the  location  nearer  the  river  will  pay  for  the  additional 
expense  of  building  the  higher  or  longer  levee  which  would 
be  necessary?  With  all  the  possible  locations  made  on  a 
topographical  map,  and  the  cost  of  each  route  estimated,  it 
becomes   a   simple   matter   to   choose   the   best    route. 

For  the  location  of  main  and  lateral  drains,  it  is  essential 
to  know  the  elevation  of  all  sloughs,  ponds  or  other  depres- 
.sions  in  order  that  a  ditch  can  be  located  and  a  grade  es- 
tablished that  will  drain  such  places.  It  is  also  necessary  to 
have  the  elevations  along  the  line  of  the  ditch  so  that  an 
estimate  of  cost  can  be  prepared,  as  it  is  seldom  possible  to 
make  the  best  location  (without  the  aid  of  a  topographi- 
cal map)  except  by  running  out  several  locations,  and 
even  then  the  best  location  is  not  always  found.  From  a 
topographic  map,  with  contours  of  1  ft.  intervals,  it  is  a 
small  matter  to  make  an  estimate  on  all  possible  locations, 
from  which  the  most  desirable  route  can  be  adopted.  For 
the  assessment  of  benefits,  it  is  essential  to  know  the  eleva- 
tion and  extent  of  all  ridges  and  depressions.  The  most 
practicable  way  to  show  these  features  is  on  a  topographic 
map,  with  1-ft.  contours.  It  is  also  important  to  know  the 
amount  ot  timber,  that  part  of  the  land  which  is  prairie  and 
that  which  is  cultivated,  and  to  be  able  to  tell  from  the  maps 
the   amount   of  land   in   each   tract    that    will    not   be   reclaimed. 


The  methods  used  in  1912  on  a  survey  ot  20,000  acres  are 
described  below.  The  levee  had  been  constructed  a  number 
of  years,  so  that  the  extra  detail  necessary  for  levee  loca- 
tion was  not  required.  The  information  necessary  was  tor 
the  assessment  ot  benefits,  the  location  of  the  interior 
drainage  ditches,  and  the  diversion  of  hill  streams.  The  ter- 
ritory covered  ranged  from  two  to  four  miles  wide,  extend- 
ing from  the  river  levee  to  the  bluffs,  and  about  12  miles 
north  and  south.  A  camp  was  established,  with  three  14x24- 
ft.  tents.  One  tent  was  used  tor  kitchen  and  dining,  one  for 
quartering  the  rodmcn,  and  the  third  tor  the  topographers, 
instrumentmen  and  draftsmen.  The  last  was  used  also  as 
the   field  office  where  the  plotting  was  done. 

There  were  two  topography  crews,  each  consisting  of  a 
topographer,  an  instrument  man  and  three  rodmen.  A  third 
crew  (instrumentman  and  two  rodmen)  was  organized  to  run 
base  line.  When  this  crew  had  finished  all  the  base  line 
that  could  be  run  from  a  given  camp.  It  was  disorganized, 
one  rodman  being  put  In  each  of  the  topography  crews,  while 
the  instrumentman  worked  In  the  office  computing  and 
assisting  the  draftsman.  The  base  line  was  run  from  north 
to  south  through  the  center  ot  the  district,  using  the  regular 
Htadia  methods,  except  that  no  topography  was  taken.  Azi- 
muth was  carried  and  checked  by  defiectlons  right  or  left 
from  thi-  last  line  produced.  The  elevation  ot  stations  was 
carried  by  differences  ot  elevation,  as  follows:  The  height  of 
Ihr-  telescope  above  the  stakes  was  determined  with  a  rod 
graduated  In  feet  and  tenths,  or  by  bringing  the  point  of 
the  plumb  bob  to  the  top  ot  the  Btak.s,  then  swinging  It 
<iv<-r  to  u  graduated  leg  ot  the  Instrument.  The  dlffi-rence 
betwi-en  the  height  ot  the  Instrument  and  the  rod  read  on  a 
station  when  the  telescope  Is  li-vel  is  the  difference  of  ele- 
vations ot  the  two  stations.  As  this  difference  la  taken  both 
forward   and    back   from   each   station    it    furnishes   a   cheek   on 

vThstract  of  a  iiaper  read  at  the  annual  meeting  of  th.. 
TlIlnolH  Society  of  Knglneers  and  .Surveyors,  held  at  (  hicagc, 
Jan.    22-24, 

fHarman   Eniflneerlng  Co.,   I'eorla,   111. 
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the  work  bffdii'  liMvliiK  the  station.  Thp  avi'ijmc  of  the 
two  dlfferenci-a  is  usi'd  for  the  difference  of  elevation  between 
thr  stations.  No  vertical  angles  were  used  between  stations, 
and  only  on  side  shots  when  the  rod  could  not  be  used  direct. 
The  elevations  of  the  base  line  stations  were  checked  by 
direct  levels  with  fore  and  back  sights  of  300  ft.,  as  nearly 
a.t  practicable.  The  distances  along  the  base  line  were  read 
by  stadia  and  checked  by  chaining.  The  chained  distances 
and  direct  levels  were  used  as  correct,  in  preference  to  the 
results  obtained  by  the  stadia  and  difference  of  elevation 
methods,  providing  they  did  not  differ  more  than  could  be  ex- 
pected from  the  different  methods  used.  Where  the  error 
was  greater  than  allow.able  a  second  check  was  run.  Thi^ 
method  gave  a  base  line  in  which  there  was  little  chance  of 
errors,   and  In  which   none   were  found. 

The  two  topography  crews  were  started  east  and  west 
from  the  base  line.  Each  ran  to  the  limits  of  the  district 
(the  levee  on  the  west  and  the  bluff  on  the  east),  then  north 
h.ilf  a  mile  and  then  back  to  the  base  line,  making  a  circuit 
of  about  iV2  miles.  These  circuits  were  closed  on  the  base 
line  for  azimuth  and  elevation.  A  tabulation  of  the  circuit 
was  made  in  which  the  error  in  azimuth  and  elevation  was 
prorated  throughout  the  circuit.  This  tabulation  also  in- 
cluded a  traverse  of  the  circuit,  which  was  prorated  to  close. 
,.\s  the  error  in  azimuth  was  prorated  before  the  traverse 
was  computed,  the  erroi-  in  traverse  was  considered  as  due 
to  errors  in  distance  and  was  prorated  on  that  basis.  The 
error  in  departure  was  i>rorated  in  the  east  and  west  lines, 
and   the  error   in    latitude   in    the   lines  north   and   south. 

The  first  lines  east  and  west  from  the  base  line  were  run 
along  a  section  line  and  the  return  lines  along  a  quarter- 
section  line,  half  a  mile  from  the  first  line.  The  next  lines 
Were  run  along  a  section  line  one  mile  north  of  the  first 
line  to  the  limits  of  the  district,  then  south  half  a  mile  to 
close  on  the  first  circuit.  Errors  in  azimuth,  elevation  and 
traverse  were  corrected  and  prorated  to  the  correct  results 
for  the  station  tied  into.  The  circuits  were  run  in  this  man- 
ner between  the  base  line  and  the  limits  of  the  district  along 
each  section  and  quarter-section  line,  and  closed  on  the  base 
line  and  on  the  preceding  circuit  at  the  limits  of  the  district 
alternately.  This  gave  a  base  line  north  and  south  about 
tile  center  of  the  district,  which  was  checked  and  free  from 
servable  errors:  also  stadia  lines  east  and  west  across  the 
district  at  half-mile  intervals,  each  one  being  closed  back  to 
the  preceding  circuit  at  the  limits  of  the  district,  thus  avoid- 
ing all  chance  of  small  errors  accumulating.  The  allowable 
errors  were  5  min.  in  azimuth  and  0.2  ft.  in  elevation.  We 
found  no  trouble   in   keeping  within  these  limits. 

Stadia    AVork 

In  open  country  the  circuits  were  run  along  the  section 
and  quarter-section  lines  and  a  distance  of  a  quarter-mile 
used  between  stadia  stations.  This  was  in  order  that  a  sta- 
tion would  be  near  each  40-acre  corner,  making  it  possible 
for  the  topographer  or  instrument-man  to  make  a  search  for 
monuments.  Rodmen  do  not  realize  the  importance  of  ty- 
ing in  monuments  and,  as  a.  rule,  make  little  if  any  search 
for  them.  Anyone  who  has  sectionized  a  topographic  may  of 
a  large  area  realizes  that  even  if  all  the  information  avail- 
able is  plotted,  such  as  monuments  and  fences,  there  is  little 
enough  from  which  to  correctly  plot  the  section  lines.  As 
the  areas  of  fractional  tracts  within  the  district  are  com- 
puted to  these  lines  as  plotted,  and  ditch  lines  are  located 
along  them,  it  is  very  important  to  obtain  all  the  in- 
foi'mation  possible  that  will  in  any  way  influence  the  plot- 
ting of  the  section  lines.  It  is  time  well  spent  to  keep  the 
work  well  squared  up  in  such  a  way  that  an  instrument  sta- 
tion  is  near   each   40-acre  corner. 

In  timber  it  is  seldom  possible  to  get  stations  one-quarter 
milt  apart.  Sometimes  half  this  distance  can  be  taken  and 
it  will  give  the  same  results.  Where  even  this  is  not  practi- 
cable, if  the  stadia  line  is  kept  near  the  section  or  quarter- 
section  line,  the  instrumentman  in  passing  from  one  station 
to  the  next  will  pass  the  corners  and  can  make  a  search  for 
monuments.  In  timber  country,  or  where  there  is  a  great 
deal  of  detail  to  be  taken,  it  is  not  possible  to  cover  the 
ground  from  lines  half  a  mile  apart.  Then  it  is  necessary  to 
set  spur  stations  from  the  main  circuit  from  which  to  get 
the  detail.  To  save  the  time  necessary  to  set  off  a  spur 
station,  if  the  instrument  is  set  up  at  a  point  from  which 
the  detail  can  be  got,  and  oriented  by  means  of  the  com- 
pass; the  azimuth,  distance  and  difference  of  elevation  back 
to  a  station  on  the  main  circuit  are  read,  and  the  detail  then 
taken  in  the  usual  way.  By  using  this  method  the  instru- 
mentman is  able  to  pick  the  position  from  which  the  detail 
can  be  taken  with  the  least  amount  of  work.  For  spur  sta- 
tions, the  location  must  be  left  to  the  rodman.  or  a  special  in- 
spection made  by  the  topographer.  Results  obtained  by  this 
method  are   as  accurate   as   ordinary   stadia   or   spur  stations. 


but  would  not  be  If  circuits  were  run  by  «uch  mithods  as 
would  permit  errors  to  accumulate.  Hy  eloHlng  the  circuits  by 
travi-rse,  using  a  chart  from  which  the  latitude  and  depart- 
ure of  each  line  was  read,  time  Is  saved  and  the  reBults  are 
much  better,  as  the  errors  can  be  prorated  more  nearly  In  their 
proper  places  than  can  be  done  by  plotting.  The  errors 
found  are  errors  In  the  circuits  themselves  and  do  not  con- 
tain errors  of  plotting.  I)y  plotting  the  circuits  by  traverse 
there    can    be    no    accumulation    of    errors. 

Ski-tehiiiK 

Instead  of  skitching  the  work  in  the  field  book,  as  Is 
common  In  topographic  work,  sketch  sheets  8V4xH  In.  were 
used  on  a  board  which  would  take  four  of  these  sheets  at 
one  time.  The  board  was  rounded  out  to  fit  a  man  at  the 
waist,  and  had  a  strap  from  the  outsldt'  corners  passing 
over  the  shoulders.  This  enabled  the  topographer  to  work 
on  the  board  while  standing,  and  also  to  compare  the 
sketches  with  the  territory  while  walking  over  It.  The  ob- 
servations taken  by  the  instrument  man  were  recorded  in  a 
field-book  and  also  plotted  with  a  half-circle  stadia  pro- 
tractor on  the  sketch  sheets  by  the  topographer.  The 
sketches  were  made  to  a  scale  of  1  in.  to  400  ft.  (the 
same  as  the  finished  drawings).  With  the  shots  plotted  on 
the  sketch  sheets  in  the  field,  it  is  possible  to  sketch  a  great 
deal  of  the  work  which  would  have  to  be  taken  by  shots  if 
less  reliable  sketches  were  used.  Enough  contours  were 
drawn  on  the  sketches  so  that  they  could  be  used  as  a  guide 
for  the   finished  maps. 

When  it  is  difficult  to  get  the  shots,  the  topographer  is 
able  to  keep  the  elevations  computed  and  plotted  as  fast 
as  they  are  taken.  When  the  work  is  done  easily  the 
topographer  will  not  be  able  to  keep  up.  In  that  case,  when 
the  station  is  worked  out.  it  is  necessary  to  stop  and  plot 
the  shots  before  the  instrument  is  moved  to  the  next  sta- 
tion. This  takes  but  little  time,  and  as  soon  as  the  work  is 
plotted  the  instrumentman  takes  the  book,  goes  to  the  next 
station  and  starts  work.  The  topographer  in  going  to  the 
next  station  covers  the  territory  between  the  circuit  being 
run  and  the  last  preceding  circuit,  sketching  the  sloughs  and 
swales  that  are  not  shown  by  actual  shots,  as  it  is  not 
practicable  to  take  shots  at  all  the  crooks  and  turns.  If  the 
topographer  works  between  the  line  that  Is  being  run  and 
the  last  preceding  line,  he  is  able  to  cover  the  territory  well 
and  keep  the  sketch  up  without  delaying  the  instrument- 
man.  The  latter  will  be  delayed  b.v  having  to  keep  his  own 
notes  while  the  topographer  is  sketching,  but  this  will  be 
more  than  offset  by  the  number  of  shots  that  will  be  saved 
by  the  sketch  method,  besides  obtaining  much  more  reliable 
work. 

The  advantages  of  this  method  ai'e  ;  1.  the  "work  is  plotted 
in  the  field,  the  sloughs  and  swales  are  followed  out  and  are 
connected  up  properly;  2,  the  work  is  plotted  from  the  bal- 
anced notes:  3,  a  draftsman  who  has  never  seen  the  territory 
can  finish  up  the  maps  from  notes  and  sketches  and  contour 
them  correctly.  The  advantage  over  the  plane-table  is  that 
the  transit  sets  higher  and  therefore  overlooks  a  great  deal 
of  vegetation  that  would  have  to  be  cut  if  a  plane-table 
were  used.  Work  can  be  done  more  rapidly  with  a  transit 
than  with  a  plane-table.  With  the  sketch  method  it  is  not 
necessary  to  take  more  than  759^  of  the  shots  that  would 
be  necessary  with  the  ordinary  stadia  method.  Sometimes 
with  the  latter  method  the  territory  Is  not  covered  and  some- 
times it  is  covered  twice,  due  to  the  instrumentman  not  be- 
ing able  always  to  tell  the  distance  between  the  line  he  is 
running  and  the  preceding  line,  when  one  or  both  lines  are 
not  straight,  on  account  of  timber  and  the  necessity  of 
running  an  irregular  line  in  order  to  get  the  detail.  With 
the  sketch  method,  the  topographer  is  able  to  tell  at  all 
times  just  how  closely  the  territory  is  covered,  and  he  can 
always  scale  from  the  nearest  known  property  corner  and 
tell  where  to  look  for  the  next  one. 

Cost 

The  cost  of  such  a  survey  as  described  will  vary  with  the 
local  conditions  and  the  time  of  year.  A  district  with  little 
timber  or  brush  surveyed  under  ordinary  weather  conditions 
should  be  finished  ready  for  tracing  for  from  12c.  to  14c.  per 
acre.  A  district  with  50%  of  the  territory  covered  with 
timber  and  brush.  If  surveyed  under  ordinary  weather  con- 
ditions, would  cost  from  14  to  17c.  per  acre,  while  for  the 
same  territory  surveyed  under  adverse  conditions  the  cost 
might  run  as  high  as  20c.   per  acre. 

A  Federal  Income  Tax  is  made  possible  by  the  sixteenth 
amendment  to  the  United  States  Constitution,  ratified  by  the 
state  of  Wyoming,  Feb.  3.  This  ratification  completed  the 
necessary   three-fourths   of   the   States. 
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A  Problem  in  Beach  Reclamation 
and  a  Prize  for  its  Solution 

The  accompanying  plan  shows  a  part  of  the  famous 
Coney  Island  shore,  in  the  Borough  of  Brooklyn,  New 
York  City.  It  is  the  only  part  of  several  miles  of  water- 
front facing  the  open  Atlantic  Ocean  and  frequented 
by  hundreds  of  thousands  of  people  every  summer,  which 
is  now  the  property  of  the  city  and  is  accessible  to  every- 
one. Ijocated  at  the  end  of  Ocean  Parkway,  one  of  the 
most  popular  automobile  roadways  in  Greater  New  York, 
it  is  one  of  the  most  frequented  parks  in  the  city,  during 
the  hot  weather,  by  all  clas.ses  of  people. 

The  plan  shows  the  line  of  the  beach  between  the  years 
1869  and  1912.  By  the  unchecked  natural  process  of 
coast  erosion,  the  city  has  allowed  about  half  of  the  beach 
to  become  washed  away  and  submerged. 

Through  the  generosity  of  Alfred  T.  Wliite,  of  Brook- 


of  the  engineers  designated  by  the  Chief  Engineer  of  the 
Board  of  Estimate  and  Apportionment  of  me  City  of 
New  York  and  one  by  the  President  of  the  Brooklyn 
Engineers'  Club.  The  committee  appointed  is:  Edward 
M.  Bassett,  chairman ;  William  T.  Donnelly,  consulting 
engineer,  of  New  York,  and  William  G.  Ford,  consulting 
engineer,  of  Brooklyn,  N.  Y. 


(1)  This  contest  is  open  to  all  eng-ineers.  whetner  they  are 
members  of  the  Brooklyn  Engineers'   Club  or  not. 

(2)  The  prizes  offered  are  as  follows:  First  prize,  |150: 
second    prize.    $50. 

(3)  Engineers  desiring  to  compete  for  these  prizes  may 
notify  this  Committee  in  writing  at  the  Brooklyn  Engineers 
Club,  in  which  case  they  will  be  furnished  with  a  printed 
copy  of  the  rules  governing  the  contest,  together  with  a  map 
showing  the  location  and  limits  of  the  property  under  con- 
sideration. 

(4)  For  the  purpose  of  this  award,  the  boundaries  of  the 
property  in  question,  as  shown  on  the  accompanying  map,  are 
to  be  considered,  irrespective  of  any  legal  question  as  to  the 
title   thereof. 

(5)  All  competitors  must  submit  a  map  of  the  property 
prepared  to  a  scale  of  100  ft.  to  the  inch  and  such  other  de- 
tailed   plans    as    are    necessary    in    connection    with    specifica- 


PlAN    Of    WaTKUKKONT    BKLO.N'OINd    TO    ClTY    OF    N  KW     YoitK     AT     ('u.\K\      l.sl.ANl) 
(Showing  shoreline  1869-1912.     Sand  beaches  extend  east  and  west   each   side    of    this   property). 

Ivn      V     V       tUa    Rrn/^.Hv..    TT'nirinoora'    Cliili    in   onnhlpd    tfi        tlons    to    clearly    Indicate    and    describe    the    method    and    coil' 
l\n,    .\.    I.,   tne    crooKljn    J'^ngineers     V.1UD   is   enaoied    lO       „tructlon  pioposed  for  the  work,  together  with  an  estimate  oi 

offer  prizes  of  $200  for  the  best  plans  for  reclaiming  thi.s      "»  ,<:,°»'-    ^     „        ,,.         ,,,  ,,      ,^,     „..,„,,„     ,^„„if.  n, 

'  .  .  '  ,  (6)       The    Committee    will    consider    the    relative    merits    01 

beach.      Willie   there   is,  of   course,    no   assurance   that   the       the  plans  according  to  the  following  general   autllne: 
.  ,  ,,    ,  ,    .          1.1  11  1      If         11     •     4  i.  fermanence    of   construction. 

heach  will  |je  reclaimed,  tlie  prohlem  ilscll   will   interest  Economy  of  cost. 

Time    reuulred    to   effect    thi-    result. 

Largest,  public    use   and    benillt. 

Completeness  of  the  i>lan8  ns  shown   by  d 
cations    or    drawings. 

Justifiability    of   the   plans  nii   shown    by   experience. 

(7)       All    sprclficatlons    and     plans    submitted    to    the    Com- 
mittee  must   be  slgni-d   with  a   nom  de  plume  and   so  as  not   to 
cllsclose    the    lileiitlly    of   the    party    Bubmllllng    same,    and    Ibis 
signature,    toni-lhcr    with    the    proper    name    of     the     engine,  i 
must    be    lnelosi'<l    In    a    sealed    opaque    envelope,    superserlb. 
with   Ih<-  same  nom  d<-   plume  on   the  outside  of  such  envi'loi 


crlptlon.  speclH- 


maiiy  engineers  and  perhaps  lead  tiicm  to  study  a  phase 
of  engineering  work  not  often  met  with  liy  tiic  ordinary 
engineer,  yet  in  many  countries,  notaidy  in  Iloiland  ami 
parts  of  England,  a  very  important  brancii  of  engim-er- 
ing  jiracticc.     All  engineers  are  eiigil)ie  to  compete. 

Tile  end  aimed  at  liy  the  competition  is  to  olitain  liic 

Ik-hI  poHsiJjle  Hiiggestions  for  the  restoration  of  tiie  Ix-acli  t"  I'e  d.iiv.r.d  at  the  same  time.  ,     ,       , 

,'..,,.  ...  ,1       ,•  ,     ■  («)      Th."   plans   and   Fnerlflratlons   will    be   received   and 

on    its   onginni    lines    within    a    rensonallle    tunc    and    in    a  laln.-d    by    the    Commltt.'e    for    the    purpose    of    award    onlv, 

.  .1  i      i    1  CI.    I       i\        .     \  \:      r  being   undi-rstood   that   they  are   to   remain  the  property  of  tin 

manner  to  secure  the  greatest  benent  to  tlic  pulilu'  tor  ,.„giri.-.r  submitting  same' 

♦  Kr.  li.iiut  oviK.FwIifiir..  I.v.   tlin   ,.itv  < I' )      '»  I"  t"  he  further  understood  that   the  Comnillti'i-  will 

the   least  expenditure  hy   the   city.  ..x.rclse    no    authority    and    win    have    no    Inllu.n.-i-    r.latlve    lo 

The  committee  to  award  the  nriWS  consists  of  two  engi-  '^e  us-  of  any  of  th.-  nlans   for  the  actual   reclamation  of  tb- 

■  ,  property    referr'^d    to.    by    the    city. 

neers  and  one  lavmari ;  tiie    iMvinnn    appointed    l>v    tlie  (lO)     ah  plans  and  specincations  submitted  for  this  con- 

,,,      .  »  ii        ij         I  1  /.       '      -.1  />■.       Ill    ■  test    must     be    In    the    hands    of    thj    Committee    on    "r    bcforo 

(  hairmiiii  of  tlie  Hrooklyn  <  oriimittcc  on  (  ity  rian,  one  Mi,y  ir,_  1913. 


Fcbntarv  50.  1913 
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(11)  Tlu'  CoMunltloi-  of  Awaid  will  ii-pori  Its  IIikUmk's  to 
thr   Hiooklvii    i;M>;liu-i.'r.s'   Club,   on   or    before   JuiU'    IB,    1913. 

(12)  Thi>  pliiMs  Mini  speclfli-atlons  whU-h  are  awarded  first 
and  seeoiul  pri/.t.s  will  be  published  In  the  "I'roceedlnKs"  of 
the  Hrooklvn  KiiKliieera'  Club,  and  honorable  mi^ntlon  will  be 
male  of  .such  others  as  are  deemed   to   have  special   merit. 


Railway  Bridges   on   Track  Elevation* 

By    Uko.    11.    TiNKKitt 

NOISE — Some  of  the  early  bridges  on  traclt-elevatioM  wiul;. 
which  carry  trains  over  the  streets,  are  objectionable  on 
account  of  being  quite  noisy.  At  the  Clifton  Boulevard 
brldKe.  the  rails  rest  directly  upon  the  floor  plate, 
held  down  by  clips,  and  trains  produce  a  roaring  sound 
which  can  be  heard  fo?  a  long  distance.  In  determin- 
ing how  this  noise  could  he  reduced,  bridges  of  various  types 
in  different  cities  have  teen  observed.  In  Pittsburgh,  two 
bridges  carry  the  Pennsylvsnia  R.R.,  across  Penn  Ave.  and 
10th  St.,  and  it  is  remarkable  how  little  noise  is  caused  by 
trains  crossing  them.  On  ooth  bridges  there  is  a  deep  bed  of 
ballast.  In  Chicago  thei  f^  are  a  number  of  bridges  which 
apparently  are  of  simila'  construction  and  yet  the  noise  is 
quite  pronounced.  Probably  there  is  not  very  much  ballast. 
There  is  also  much  noise  produced  by  street  cars  passing 
under  the  bridges.  Where  the  beams  of  the  floor  are  ex- 
posed beneath  the  bridge,  and  form  air  pockets,  the  passagi? 
of  the  car  sets  up  a  reverberation.  Where  the  floor  is  heavy 
and  there  is  considerable  concrete,  the  noise  is  much  less. 
Observations  seem  to  indicate  that  if  a  bridge  is  constructed 
with  a  considerable  depth  of  ballast  the  vibration  of  the 
rails  and  the  parts  of  the  bridge  will  be  reduced.  And 
further,  that  if  a  smooth  under-surface  of  the  bridge  is  ob- 
tained there  will  be  very  little  opportunit.v  for  reverberation 
in   the   subway. 

WATERPROOFING  BRIDGE  FLOORS— The  dripping  of  wa- 
ter through  the  bridge  floor  upon  the  street  is  objectionable 
even  when  the  amount  of  water  passing  is  quite  small,  be- 
cause the  water  collects  lime,  grease  and  rust,  which,  drip- 
ping upon  passers-by,  may  ruin  their  clothes  Therefore,  it 
has  become  necessary,  and  is  required  by  ordinance  in  some 
cases,  that  bridge  floors  should  be  waterproof.  The  accepted 
method  of  waterproofing  a  concrete  slab  in  a  bridge  floor  is 
to  place  upon  it  a  ',4 -in.  to  2-in.  layer  of  some  of  the  asphalt, 
coal-tar  or  petroleum-product  gums,  with  which  may  or  mr  y 
not  be  included  several  layers  of  burlap  or  felt  paper.  A 
small  surface  covered  with  these  substances  will  hold  wattr 
Indefinitely,  but  when  spread  over  a  large  expanse  of  bridge 
floor,  there  are  other  difficulties  to  be  met,  and  the  greatest 
of  these  is  the  expansion  and  contraction  from  temperatur-3. 
Asphalt  itself,  if  its  condition  remains  unchanged,  is  quite 
impervious  to  water,  but  if  it  contracts  through  cold,  and 
cracks,  the  water  will  pass  through  the  crack.  It  takes  a 
very  small  crack  to  produce  a  leak  which  is  objectionable  in 
a  bridge  floor,  and  therefore  it  is  necessary  to  have  a  sub- 
stance which  will  expand  and  contract  with  the  slab  and  not 
crack.      This   leads  to   the   other  extreme,    that   is,   a  substance 

soft  that  when  it  becomes  warm  it  will  run.  There  are 
bridge   floors   in    Chicago   which   leak   asphalt. 

Several  substances  are  on  the  market  for  incorporation 
with  the  sand  and  cement  to  make  impervious  concrete.  The 
theory  is  that  they  make  the  concrete  so  dense  that  water 
cannot  percolate.  Extravagant  claims  are  made  for  some 
of  these  materials.  A  well-built  slab  of  concrete  is  fully  as 
impervious  as  a  poorly-built  slab  with  any  style  of  water- 
proofing. The  asphalt,  coal-tar  or  petroleum-products  used 
require  protection  against  abrasion  and  damage  from  ex- 
ternal causes.  This  requires  a  still  greater  thickness.  Ma.iy 
bridge  floors  with  a  protection  of  brick  on  top  of  the  asphalt 
have  been  fairly  successful  from  a  waterproofing  standpoint, 
hut  the  finished  waterprofing  adds  about  6  in.  additional 
thickness  to  the  bridge  floor,  and  it  is  thought  that  this 
nuld  be  better  utilized  by  placing  6  in.  of  concrete  on  the 
door. 

In  the  bridges  recently  built  in  Cleveland  by  the  N.  S., 
C.  &  St.  L.  R.R.,  no  foreign  waterproofing  substance  has  been 
used.  An  attempt  has  been  made  to  construct  a  concrete 
slab,  which  would  be  in  itself  as  nearly  waterproof  as  prac- 
ticable. This  has  proved  satisfactory.  When  the  Cedar  Ave. 
bridge  floor  was  built,  the  ends  of  the  bridge  were  dammed 
up,  the  trough  so  formed  was  filled  with  water  and  allowed 
lo  stand  for  several  days.  No  water  whatever  came  througli 
It   any  point   of   the    slab. 

For    successful    waterproofing    of    the    fioor    it    is    necessary 

•.\bstract  of  a  paper  in  the   Journal  of  the   Cleveland   En- 
gineering   Society,    Cleveland,    Ohio,    November,    1912. 
I        tBridge  Engineer,   N.  Y..  C.    &  St.  L.   R.R.,    Cleveland  .Ohio. 


to  get  rid  of  the  water,  which  means  that  a  drainage  Hyntepi 
must  be  provided  of  ample  capacity  to  take  care  of  all  water 
that  can  collect  upon  the  floor.  This  i«  a  dlflicult  matter,  riH 
the  drainage  system  has  to  be  carried  some  distance,  to  makr 
a  number  of  angles  or  bends,  and  eventually  to  reach  the 
street  gutter  or  sewer.  The  essential  points  In  constructing' 
a  watertight  floor  slab  are:  1,  dense  concrete  (the  denser  the 
more  Impervious):  2,  Intelligent  study  and  design  in  th-i 
location  of  expansion  Joints:  3.  the  provision  of  an  ample 
drainage  system:  4,  cariful  workmanship  and  constant  su- 
pervision   during    construction. 

LOCOMOTIVES  UNDER  BRIDGES — With  brldgefl  over 
the  tracks  where  the  clearance  is  low.  the  blast  from 
the  engine  has  a  very  detrimental  effect  on  the  struc- 
ture. In  Chicago,  It  has  been  determined  that  where  the 
clearance  is  about  18  ft.,  the  steel  will  be  worn  away  by  the 
blast  at  the  rate  of  about  Vi  I"-  in  ten  years.  That  means 
that  the  flange  of  an  I-beam  would  be  so  deteriorated  in  ten 
years    that    the    beam    would    have    to    be    replaced. 

At  the  Detroit  Ave.  crossing  of  the  N.  Y.,  C,  &  St.  L.  R.R., 
the  clearance  is  16  ft.  3  in.,  which  is  the  general  rule  in 
Cleveland.  The  I-beams  are  covered  with  concrete  to  a 
thickness  of  1  Vi  to  2  in.:  it  was  found  in  the  course  of  a  few 
years  that  the  engine  blast  eroded  the  concrete,  so  that  in 
about  flve  years  there  Is  a  bare  streak  of  steel  over  the  cen- 
ter of  the  track.  At  the  Adelbert  Road  and  Cornell  Road 
bridges  it  was  decided  to  place  cast-iron  plates  immediately 
over  the  center  of  the  track.  These  plates  are  about  '/i  in. 
thick.  The  engine  blast  will  not  be  as  destructive  as  upon 
steel,  and  when  the  plates  are  destroyed  they  can  be  replaced 
with  little  trouble  and  expense.  In  Philadelphia,  the  Phila- 
delphia &  Reading  R.R.  placed  a  wooden  ceiling  under  the 
steel    bridges:    this    gave    fair    satisfaction    for    several    years. 

Our  experience  is  that  a  concrete  covering  will  be  satis- 
factory for  a  few  years,  but  where  the  head  room  is  low  (as 
Is  apt  to  be  the  case  in  cities)  it  will  not  protect  the  steel 
permanently.  It  must  then  be  replaced,  and  to  repair  an 
old,  worn  surface  of  concrete  Is  likely  to  prove  a  difficult  and 
costly   operation. 

THICKNESS  OF  FLOOR — In  some  cities,  there  has  been  a 
tendency  to  design  the  work  of  grade  elimination  at  the  least 
possible  expense.  That  means  the  lowest  height  for  retain- 
ing walls,  the  least  distance  between  the  street  and  rail  level. 
and  the  least  thickness  for  bridge  floors.  This  is  unfortunate. 
While  it  is  true  that  a  bridge  floor  may  be  built  quite  thin. 
It  is  not  satisfactory  and  leads  to  objectionable  designs. 
Wherever  the  bridge  floor  consists  of  simply  I-beams  and 
steel  plate,  which  is  about  as  thin  as  a  bridge  floor  can  be 
made,  there  will  be  noise  and  leakage.  In  order  to  reduce 
both  leakage  and  noise  to  a  minimum,  it  is  necessary  to  have 
a  reasonably  thick  bridge  floor.  In  recent  designs  in  Cleve- 
land about  4  to  4%  ft.  has  been  adopted.  With  this  thick- 
ness a  very  satisfactory  floor  can  be  made,  and  it  is  believed 
that  the  additional  expense  due  to  the  increased  height  and 
length  of  approaches  is  offset  by  the  greater  length  of  the 
life  of  the  structure,  and  by  the  greater  satisfaction  which 
it    gives    in    use. 

MasaachusettH  Laws  pertaining  to  the  manufacture,  dis- 
tribution, and  sale  of  gas  and  electricity  and  to  incorporations 
engaged  therein,  have  been  studied  for  revision,  consolida- 
tion, and  rearrangement  by  the  Gas  and  Electric  Light  Com- 
missioners in  conformance  with  an  order  of  the  Massachusetts 
Legislature  of  1912.  Their  report,  recently  made,  recommends 
the  regulation  of  transmission  companies  as  well  as  those 
distributing  and  selling  power.  The  recommended  codification 
would  cover  (1)  formation,  internal  government,  and  rela- 
tion of  corporations  to  stockholders  and  creditors;  (2)  acquisi- 
tion, financing  and  management  of  municipal  plants:  (3)  use 
of  streets  for  distribution;  (4)  public  supervision  and  regula- 
tion  of   business   of  supply. 

Among  the  special  recommendations  is  one  that,  where  a 
municipality  acquires  a  previously  existing  private  plant, 
cases  of  arbitration  be  referred  to  the  reporting  Commission 
rather  than  to  a  special  commission.  It  is  recommended  that 
the  law  provide  that  a  combined  gas  and  electric  company 
or  a  combination  of  either  with  a  transmission  company  can- 
not be  organized  without  the  approval  of  this  Board  and 
after  public  hearing.  The  present  statute  prohibiting  the 
consolidation  of  gas  and  electric-light  companies,  except  to  a 
limited  extent,  is  held  to  be  desirable.  The  report  seems  to 
recommend  the  granting  of  rights  of  eminent  domain  to  high- 
tension  transmission  concerng.  The  Commissioners  show  how 
they  have  permitted  the  entrance  of  transmission  companies 
into  areas  already  supplied  by  local  generating  and  distribut- 
ing companies;  this  action  is  reported  to  have  been  stimulat- 
ing to  the  service  of  local  companies,  and  the  terms  imposed 
have   prevented  indiscriminate   and   wasteful   competition. 
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Explosion-Proof    Electric    Equipment 
for  Mining  Service 

The  need  for  safe  electric  motors  in  mining  is  particu- 
larly felt  in  the  coal  regions  where  the  presence  of  com- 
bustible gases  and  explosive  mixtures  is  always  a  possi- 
bility. It  is  evident  that  if  such  apparatus  is  not  in 
absolutely  gas-tight  cases  and  happen  to  be  working  in 
a  combustible  atmosphere,  then  there  will  be  an  accumu- 
lation of  explosive  mixtures  in  the  cases  to  be  ignited  by 
any  chance  spark.  A  number  of  investigations  of  de- 
vices for  rendering  electric  motors  and  switches  safe  for 
use  in  gaseous  mines  have  been  brought  to  a  completion 
recently  and  the  results  are  now  available. 

U.  S.   BriiEAU  OF  MixK.s  Ixvestiuatioxs* 

This  series  of  studies  was  undertaken  as  one  line  in  a 
more  general  series  leading  to  the  ascertaining  of  meth- 
ods for  lessening  risks  in  the  use  of  electricity  in  min- 
ing. A  circular  letter  was  sent  to  manufacturers  of  elec- 
tric motors  for  mine  service,  stating  that  the  Bureau 
I'roposed  to  make  te«ts  for  motors  designed  for  operation 
in  the  presence  of  methane.  Five  motors  were  submitted 
for  test  as  a  result,  no  two  being  protected  in  exactly  the 
same  manner.  In  conducting  the  experimental  work  on 
rhese  motors  an  effort  was  made  to  produce  conditions 
that  would  introduce  the  greatest  elements  of  failure: 
(1)  in  each  case  some  way  was  developed  of  producing 
sparking  sufficient  to  ignite  gas;  (2)  the  motor  casing 
was  completely  filled  with  ex])losivc  mixture;  (3)  the 
motor    casing    was    surrounded    with    similar    mixture. 
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Fig.  1.    Safety  Devices  for  Ei.ECTRir  MoToitJs.  Tested 
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Several  fattors  were  controlled  to  suit  the  desired  con- 
ditions; (1)  ratio  of  gas  to  air  in  mixtures,  (8)  ignition 
point  within  the  motor  casing,  (3)  presence  of  coal  dust 
within  the  motor  casing.  Xo  effort  was  made  to  control 
the  temperature  of  the  mixtures  outside  the  motor. 

Four  clas.'ics  of  protective  attachments  were  shown  in 
the  sample  motors  submitted.  The  motors  were  all  of  a 
closed  type,  and  the  devices  acted  on  the  prin(i])le  of  the 
na\7  safety  lamp,  in  reducing  the  temperature  of  the 
products  of  internal  explosion  to  such  a  point  that  they 
would  not  ignite  the  mixtures  outside. 

The  first  device  ("Type  A")  consisted  of  three  layers 
of  gauze  protected  by  a  poppet  valve.  The  motor  used 
for  testing  was  equipped  with  two  such  devices,  one  for 
each  side  of  the  casing  at  the  commutator. 

The  Kcconrl  device  ("Type  B")  consisted  of  two  un- 
|)rotectcd  layers  of  gauze  having  an  exposed  area  of  ap- 
proximately 4xr)l^  ill.  The  motor  submitted  was  pro- 
vided with  two  such  devices,  one  for  each  side  of  the  cas- 
ing covering  the  commutator. 

The  third  scheme  ("Type  ('")  comprised  five  baflle- 
plates,  80  arranged  to  give  a  tortuous  |)ath  for  the  pro- 
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ducts  of  explosion.  The  area  of  cross-section  of  the  gas 
path  was  1  sq.in.  and  the  openings  into  and  out  of  this 
were  1%  sq.in. 

The  fourth  type  ("D")  consisted  of  two  sets  of  plates, 
one  of  which  was  located  at  each  end  of  the  motor  cas- 
ing. Each  contained  43  plates  of  sheet  iron,  ^/„^  in.  (1 
mm.)  in  thickness  and  spaced  ^/.,^  in.  (1  mm.)  apart  by 
small  pieces  of  the  same  material  as  the  plates.  These 
plates  were  in  the  shape  of  flat  rings  having  an  inside 
diameter  of  11.4  in.  (30  cm.)  and  an  outside  diameter 
of  15.7  in.  (40  cm.).  The  total  relief  area  of  each  set. 
at  the  inside  edges  of  the  plates,  is  24  sq.in.  and  34  sq.in. 
at  the  outside  edges. 

The  fifth  type  of  device  ("E")  consisted  of  two  sets 
of  gauze  and  baffle-plates,  one  of  which  was  placed  at 
each  side  of  the  motor  casing  at  the  commutator  end. 
Each  set  consisted  of  five  sheets  of  30-mesh  brass  gauze, 
41/4x6  in.,  separated  a  distance  of  ^4  in-  I'J  bronze  spacers, 
in  each  of  which  were  16  holes,  li/i>xl%  in.  These  plates 
were  inclosed  in  a  bronze  cover  having  a  double  baffle- 
plate  at  the  outlet,  and  the  whole  was  bolted  to  the  motor 
casing  by  capscrews. 

The  device  with  unprotected  gauze  ("Type  B")  was 
rejected  without  test.  Some  weak  point  was  shown  in 
each  device.  In  only  four  tests  out  of  1f)l  did  the  first 
type  of  device  prevent  the  passage  of  flames.  Although 
few  actual  explosions  resulted  in  the  outside  explosive 
mixtures,  the  margin  of  safety  seemed  too  narrow ;  the 
successful  operation  of  this  type  appeared  to  depend  on 
the  cooling  of  the  expelled  gases  outside  rather  than 
within  the  device.  The  margin  of  safety  was  over- 
step])ed  when  the  maximum  heat  was  discharged  at  a 
comparatively  low  pressure,  as  when  the  gaseous  mixture 
within  the  casing  was  exploded  with  the  poppet  valve 
open,  a  condition  which  might  exist  in  ]>ractice  to  help 
the  cooling  of  the  motor.  The  third  type  was  given  a 
few  tests  because  it  was  of  rugged  mechanical  design, 
although  failure  was  almost  a  certainty.  The  openings 
in  the  baffle-plates  were  so  large  that  their  cooling  effect 
was  negligible,  and  flames  could  easily  pass.  With  gas  in 
the  motor  casing,  the  space  between  the  baffle-plates  was 
also  filled  witli  the  mixture,  and  the  transmission  of 
flame  throughout  the  entire  length  of  the  passage  be- 
tween baffle-plates  was  hcl]H'd. 

The  armature  of  the  motor  protected  by  the  device 
of  the  fourth  type  carried  a  fan  .so  as  to  cause  a  con- 
siderable circulation  of  air  through  the  motor  casing 
when  the  armature  was  revolved  at  high  speed.  Flames 
were  discharged  through  the  protective  device  in  all 
tests  in  which  the  motor  was  running  with  the  fan 
in  place,  but  no  outside  flames  were  observed  in  any  other 
lest.  Flames  appeared  at  the  inside  edges  of  the  plates 
from  the  burning  of  a  fiery  mixture  not  within  the 
casing  at  the  time  of  the  explosion,  but  drawn  by  the  fan. 
The  failure  of  this  type  was  due  more  to  the  severe  con- 
ditions impo.scd  by  the  motor's  design  than  to  impcii'ii- 
tions  in  the  device  it.'iclf.  It  was  <'onsidei-ed  impiissiMe 
to  build  a  device  of  reasonable  size  that  would  absorb  tin' 
amount  of  heat  produced  by  continuous  operation  (aii<l 
after-burning)   in  a  gaseous  a(mos))hcrc. 

With  the  fifth  type  of  device  no  "i)uncture.>*"  occnircd 
with  gas  alone,  except  in  one  test  with  one  of  the  dcvii  rs 
out  of  service,  but  it  failed  in  tests  where  coal  dust  u:is 
sifted  into  the  motor  casing  and  the  gas  ca\ised  to  i\- 
plodc   inside.     Xo  flames  issued   thr(nigli   the   protcrliM' 


.lu-iinvv  30.   I9I.T 


E  N  fn  N  1-;  E  R  I  N  0     N  !•;  W  S 


357 


(li'\  U'us,  but  tlu'  ciimI  (lust  was  ilriveii  out  and  ihv  cx- 
|il()sioii  seemed  to  start  from  a  point  within  this  i^oud 
iii'tcr  its  expulsion.  It  indicates  that  probably  the  dust 
WHS  raised  to  ignition  tem]ierature  before  it  left  the  cas- 
iiiii;  and  on  reaching  the  outer  air  burst  into  flame.  The 
weak  ))oint  of  this  type  was  considered  to  be  Ihr  tcndi'tu'v 
to  ignite  coal  dust,  deposited  in  the  openings  nf  the  hallle- 
])lates  outside  the  gauzes. 

Concerning  the  design  of  true  explosion-jirduf  jiro- 
lective  devices,  Tf.  II.  Clark,  of  the  V.  S.  IJuicau  of 
Mines,  concludes  the  painjihlet  as  follows' 

Explosion-proof  protective  devices  should  be  so  desif4:ned 
that  flames  cannot  be  driven  through  them  by  an  explosion 
of  Kas  within  the  casing  of  the  motor  to  which  they  are  con- 
nected. The.v  should  also  be  so  designed  that  coal  dust  can- 
not entei-  them  or,  if  allowed  to  enter,  cannot  be  dis- 
charged while  ignited.  Such  devices  should  be  very  rugged 
In  mechanical  design  or  they  should  be  completely  pro- 
tected from  injury.  The.v  should  also  be  so  constructed  and 
applied  to  the  motor  that  they  cannot  be  detached  from  it 
without   rendering  the   motor  inoperative. 

The  casings  of  explosion-proof  motors  should  be  designed 
with  the  fewest  possible  number  of  openings.  An  ideal 
casing  for  this  purpose  would  be  one  that  had  no  openings 
whatever   except    those    to    which    the    protective    devices    were 


cloaked     with     nonconibustlble    gas    and     c^an    cause    no    l(fnl- 
tion. 

Finally,  the  simpler  and  more  rugged  the  design  of  Bucb 
devices  the  better  are  tiny  adapted  for  practical  purposes. 
The  devices  should  be  so  mounted  as  to  render  impoHHlble 
the  separation  of  plates  or  the  rupture  of  gauzes.  A  splendid 
place  for  such  devices  would  be  entirely  within  the  motor 
casing,    with    vent   luilis   for   the   escaping  gases. 

WoKK  oi'  I'lih:  .\i,i,(ii;\ii;iNK  Ki.KK'riacrr.KT.s 
(;i;si;i.i.MiiAFi' 

111  the  .1.  /•.'.  (1.  Jiiitnial.  for  Dcccnilicr,  lilTi,  is  the 
abstract  of  a  Iccluic  by  Bergassessor  Jjisse,  of  Kattowitz, 
on  the  occasion  of  the  "Allgemeiner  Bergmannstag" 
1912,  describing  work  in  lOurope.  He  states  lliat  two 
fundamental  systems  have  been  followed,  one  (  uliiiinat- 
iiig  in  the  ]irincipl('  of  installing  ibi'  clectrie  motors  and 
apparatus  ;;!  surli  |i(iiiits  in  licry  luincs  as  are  free  from 
tiredain]),  while  the  other  consists  in  developing  motors- 
and  apparatus  with  an  explosion-proof  fr<ftne.  The  first 
l^ystenl,  he  says,  has  been  adopted  chiefly  by  mine  owners 
and  particularly  in  Austria,  where  in  the  Karwin  district 
large  pumping  motors  have  been  erected.  ]>r()tecting,  not 
the  motor,  but  the  juinip  chamber  against  the  entrance  of 


Fig.  2.    Safety  Dkvicics  fou  Mixe  Motous,  Tested    by  the  U.  S.  BuitEAU  of  Mixes;  Tyte.s  E  axd  D 


attached.  The  electrical  conductors  which  enter  such  cas- 
ings should  be  efBciently  bushed  with  hard  fiber  or  some 
other  material  that  will  make  a  strong  and  tight  joint.  If 
the  amount  of  unoccupied  space  within  the  casing  is  made 
as  small  as  possible  the  duty  of  the  protective  devices  will 
be  reduced  to  a  minimum. 

The  factory  tests  to  discover  unprotected  openings  in  the 
casings  of  explosion-proof  motors  should  be  as  rigid  and 
complete  as  any  tests  made  upon  the  protective  devices 
themselves.  Several  incidents  that  occurred  during  this  in- 
vestigation emphasized  the  importance  of  making  such  tests 
for  tightness. 

The  most  satisfactory  form  of  protective  device  is  one 
that  is  capable  of  absorbing  a  large  amount  of  heat.  In 
order  to  do  this  the  device  must  be  constructed  of  a  metal 
that  is  a  good  conductor  of  heat.  A  considerable  amount  of 
metal  should  be  used  and  it  should  be  so  disposed  as  to  offer 
a  large  amount  of  heat-absorbing  surface  to  the  flames  with- 
out being  itself  raised  to  an  unsafe  temperature.  The  total 
area  of  protected  openings  through  the  wall  of  the  motor 
easing  should  be  as  large  as  is  consistent  mechanically. 
There  are  two  reasons  for  this  arrangement.  First,  it  per- 
mits the  use  of  more  heat-absorbing  material,  and,  sec- 
ond, it  decreases  the  maximum  pressure  developed.  The 
lower  the  pressure,  the  lower  the  temperature  of  the  flame 
and  the  less  heat  is  passed  through  the  cooling  devices  in  a 
given  time.  With  a  lower  pressure  the  rate  of  flame  prop- 
agation is  slower:  consequently,  heat  absorption  is  facili- 
tated. 

Use  may  be  made  of  the  fact  that  the  advancing  edge  of 
the  explosive  wave  is  the  most  likely  to  be  chilled  because 
it  passes  through  the  coolest  metal.  If,  then,  the  relatively 
cool  dead  gas  produced  by  this  means  is  passed  through  a 
comparatively  long  passage,  like  that  between  the  baffle 
plates     of    the     type     E     devices,     subsequent     flames     will     be 


fire(himp.  The  chamber  was  made  airtight  from  the 
water  hole,  while  the  connection  with  a  crosscut  is  pro- 
vided with  three  iron  doors,  the  two  outer  ones  of  which 
open  in  an  opposite  direction  to  the  inner  one.  En- 
deavors liave  been  made  wherever  possible  to  withdraw 
the  vrinch  motors  from  the  firedamp  sections  of  the  mine 
by  placing  them  in  a  current  of  fresh  air.  In  the  Courle 
mine,  near  Carmen,  the  hoisting  winches  are  placed  at 
the  lower  end  close  to  the  opening  of  shafts,  which  are 
94  ft.  (120  m.)   high  in  places. 

Fundamental  experiments  for  the  development  of  ex- 
plosions through  motors  and  apparatus  were  carried  out 
on  the  Gelsenkirchen-Bismarck  experimental  section.* 
These  tests  showed  that  three  forms  of  construction  were 
preferable  in  designing  motors,  transformers,  starting  ap- 
jiaratus  and  switch  gears;  (1)  total  inclosure,  (2)  lami- 
nated plates,  (3)  oil  protection. 

The  totally  inclosed  type  assumes  a  construction  of 
easing  that  can  withstand  the  pressure  of  explosion  in 
event  of  ignition    of    firedamp    mi.xtures    inside.     The 

•"Tests  For  Determining  Explosion-proof  Qualities  of 
Protected  Motors."  Bergassessor  Bevling,  "Gluckauf."  1906 
Nos.  1  to  13:  "Testing  and  Valuation  of  Protective  Devices 
for  Electric  .\pparatus,"  Diol.  Ing.  Goetze,  "Elektrotechnische 
Zeitschrift,"  1906.  p.  4;  "Experiments  with  Fire-Damp  and 
Protection  of  Electric  Installations."  Hoffman,  "Zeitschrift 
Des  Vereins  Deutscher  Ingenieure,"  Mar.  23,  1906,  No.  12, 
p.    43. 
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second  tj-pe  follows  the  principle  of  the  Davy  lamp.  In 
the  third  t}-pe,  a  convenient  form  of  construction  can  be 
adopted  for  controlling  switches  and  auxiliary  apparatus, 
but  with  motors  it  is  employed,  as  a  rule,  solely  for  the 
protection  of  slip  rings.  In  the  switches,  the  opening  and 
closing  of  circuits  is  done  under  oil. 

It  is  found  that  the  plate-protection  parts  must  be 
very  carefully  manufactured,  as  the  effectiveness  is  com- 
pletely destroyed  by  a  single  fault,  such  as  one  gap  which 
is  too  large,  or  a  hidden  tlefect  in  the  frame  casting.  It 
is  found  advisable  to  subject  the  finished  motor  to  very 
careful  testing  before  delivery. 

Controllers  are  made  for  starting  and  reversing  three- 
phase  motors  and  up  to  5000  volts,  particularly  for  driv- 
ing winches,  pumps  and  rope  railways  underground.  The 
contacts  lie  under  oil  contained  in  a  tank  which  may  be 
lowered  for  inspection  of  the  drums  and  the  fingers.  A 
combination  of 'high-tension  switch  and  transformer  is 
made  for  underground  lighting.  The  cast-iron  case  of 
the  upper  part  contains  a  maximum  release  in  oil,  and 
can  be  also  provided  with  plate-protected  openings. 

A  British   Study  of   Explosion   Prevextiox 

A  paper  on  "Safety  Devices  in  Connection  with  Elec- 
trical Machinery  and  Apparatus  for  Coal  Mines"  was 
read  by  D.  Bowen  and  W.  E.  French  before  the  British 
Institute  of  ilining  Engineers  in  London,  on  June  6. 
1912,  an  abstract  of  which  was  printed  in  London  Elec- 
trician. Dec.  20,  1912. 

The  first  thing  that  they  discu.ssed  is  what  is  known  a-s 
"pressure  heaping"  in  a  fully  inclosed  casing  with  com- 
municating divisions.  The  explosion  in  one  chamber 
forces  the  ga.ses  into  the  other  and  compresses  thom  to 
Tipwanl  of  11/^  to  2  atmospheres  and  the  explosion  of  the 
compressed  gases  is  .so  violent  that  a  greatly  increased 
mechanical  stress  on  the  various  parts  is  brouglit  about. 
Numerous  actual  ca.ses  were  cited. 

In  the  experiments  on  safety  devices  at  the  Mining  De- 
partment of  the  University  of  Leeds,  the  authors  of  the 
paper  started  out  to  verify  the  work  of  (ioetze  in  1906, 
some  of  whose  .statements  they  doubted.  To  overcome  the 
transnii.>ision  of  flame  from  the  interior  explosive  atmos- 
phere to  the  exterior,  the.  following  suggested  sy.stems 
were  taken  up:  (1)  flange  protection,  (2)  oil  protection, 
(3)  wire-gauze  or  perforated-plate  i)rotection,  (4)  plate 
protection,  (5)  tube  protection,  (6)  labyrinth  protec- 
tion. 

Flange  protection  is  involved  when  the  products  of 
combustion  arc  forced  to  leave  through  flange  joints 
under  high  pressure  and  velocity  in  single  thin  and 
easily-cooled  layers.  Owing  to  their  high  pressure  of 
exit  and  consequent  rapid  expansion  to  atmospheric 
pressure,  cooling  of  the  ga.ses  takes  place  due  to  this  ex- 
pansion alone  and  considerable  cooling  is  effected  by  the 
passage  of  gases  iK'tween  wide  flanges  spaced  a  very  small 
distance  apart.  (loctz  reported  that  a  ratio  of  132  sci.iri. 
cross-sect  ioiui  I  flow  per  cubic  foot  volunu»  of  the 
af)[iiirHtiis  (  t.6.')  .xq.in.  p«>r  liter)  secured  safety,  and  that 
with  cJoM'd  cn.scs  for  switches,  resistances  or  motors,  the 
small  anil  narrow  clearances  between  shafts  and  bearings 
or  at  lid."  and  doors,  etc.,  were  not  dangerous  if  not  ex- 
ceeding '/;.  in. 

The  authors  of  this  paper  conducted  tests  similar  in 
all  rcsjKicls  to  tliose  of  the  fJcrman  experimenters,  and 
they  found  that  Ooetze's  ratio  did  not  necesaarily  secure 


safety.  LTnless  unusually  wide  flanges  were  u.«ed,  failure 
occurred  with  flange  clearances  of  much  less  than  V25 
in. ;  with  a  flange  width  of  0.55  in.  and  a  gap  equal  to 
0.006  in.,  failure  occurred.  In  one  case  where  the  end 
covers  were  bolted  on  tightly  to  bring  the  flanges  into 
contact,  one  bolt  was  inadvertently  left  loose;  on  the  ex- 
plosion of  the  inside  mixture  a  flash  of  flame  3  in.  long 
shot  out  of  the  apparatus  at  the  small  gap  thus  afforded. 
In  arranging  wire-gauze  protection,  they  found  that 
several  conditions  must  obtain;  (1)  there  must  be  suffi- 
cient time  for  the  absorption  of  the  heat  by  the  wire 
gauze,  that  is.  the  velocity  of  the  gases  must  not  be  too 
great  through  the  screen,  (2)  the  metal  of  the  gauze  must 
be  well  distributed  to  possess  the  capacity  of  absorbing 
heat  in  available  time,  (3)  the  wire  must  not  lose  its  me- 
chanical properties  due  to  stresses  of  explosion  or  melt- 
ing. Steel  possesses  better  thermal  characteristics,  but 
is  easily  attacked  in  mines,  and  brass  or  copper  becomes 
preferable.  Goetze  has  claimed  that  if  a  gauze  surface 
was  provided  with  at  least  43.6  sq.in.  per  cubic  foot  of 
explosive  mixture  (1.54  .sq.in.  per  liter)  contained  in  the 
apparatus,  then  the  apparatus  was  safe,  and  that  where 


Fio.  3.    Skotiox  of  ax  IxnrcTiox  Mini:   Motor  with 
Plate  I'lioiKcrios 

(AHKPmeine   Elektricltiits   Uesellscliaft.    Uerlln). 

pressure  heaping  wan  set  up,  sufficient  cooling  and  pro- 
tective action  could  be  secured  by  building  into  the  ap- 
paratus several  series  of  gauze  partitions. 

In  the  writers'  experiments,  apparatus  fittc<l  with 
371  sq.in.  per  cubic  foot  volume  of  a])i)aratus  (13.1 
sq.in.  per  liters  showed  complete  failure,  and  also  with 
two,  three  aiul  four  layers  of  gauze  in  series.  They  en- 
countered after-burning  wherever  it  was  possible  to  pro- 
vide a  constant  flow  of  gaseous  mixture  into  and  out  of 
the  apjjaratus  ca.se. 

In  studying  ])late  protection,  the  writers  conlirin  the 
results  of  German  tests  that  it  was  not  safe  to  arrange  tlii' 
plates  more  than  '/r,„  in.  apart,  and  under  this  .spacing 
absolute  safety  was  obtained  under  every  possible  con- 
dition of  tests.  It  was  recommeniled  that  only  such  a 
number  of  plates  with  '/.,„  in.  gap  should  be  placed  in 
j)arallel  a.s  to  guarantee  the  necessary  cross-sectional  flow 
for  easy  ventilation.  The  effects  of  after-burning  were 
noted  only  to  a  very  small  degree  and  the  construction 
was  ff)und  to  lend  itself  to  a  better  and  stronger  me- 
chanical design.  I'late  protection  by  them  is  regarded  as 
the  most  reliable.  Tlicy  believe  that  forced  ventilation 
can  readily  be  arranged  for  by  adding  fan  vanes  to  the 
rotor  or  armature  of  an  electric  motor.  The  autlmrs  evi- 
dently did  not  follow  out  tests  of  motors  e(|ui|i|)c(l  with 
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jilatu  protei'tion  and  fans,  as  did  the  U.  S.  Bureau  of 
Mines,  for  Ihev  <1i(l  not  mention  the  serious  after-biirninj;; 
of  indrawn  uas. 

(ioelze  hail  held  lliiil  thf  desired  safely  enulil  mil  lio 
obtained  by  forcing'  the  jiaseotis  products  to  traNcI  alon^ 
a  loii^  cooiin,;;  ])atii  as  tiirou.sii  a  tui)e  i)('eausc  tiie  nuin- 
her  of  tuiies  coubl  not  ijc  confined  within  j)raeti('ai  limits. 
The  authors  iiohl  tiiat  all  that  is  necessary  is  to  furnisli 
tile  api>aratiis  witli  many  narrow  and  loiifj  ducts  paclced 
into  a  com]iaraii\cly  small  cimipass.  thoufjh  they  suggest 
no  specific  design. 

A  somewhat  similar  solution  which  had  been  suggested 
was  that  of  providing  a  labyrinth  by  arranging  several 
metal  sheets  with  the  .separating  spaces  connected  in 
series  by  holes  arranged  alternate^  at  the  top  and  bot- 
tom of  the  plates:  but  the  authors  hold  that  ventilation 
of  the  ajipliance  is  impaired  in  this  case  and  tliat  the 
type  is  dangerous  since  pres.sure  heaping  and  rupture  is 
liable  to  occur,  as  the  chamber  is  subdivided  into  a  num- 
ber of  small  interconnected  spaces. 

The  writers  agree  with  Goetze  that  the  indiscriminate 
use  of  oil  submersion  for  protection  is  not  advisable. 
Certain  precautions  are  recommended  for  oil  switches: 
(1)  The  current  densities  at  contact  surfaces  and  the 
contact  resistance  shoidd  be  low  to  prevent  heating. 
Without  this  precaution,  the  oil  decomposes  or  vaporizes, 
and  if  the  oil  level  is  close  to  the  switch  contact,  flames 
may  break  through  to  the  surface  and  fire  any  ex])losive 
mixture  above;  (2)  the  contact  should  be  placed  near 
the  bottom  of  the  oil  tank:  (3)  the  case  should  be  of 
sound  mechanical  construction  and  supplied  with  flange 
protection  for  pressure  release.  The  writers  believe  that 
the  submersion  of  multicontact  switches  and  drum  con- 
trollers for  use  in  starting  and  regulating  machinery  has 
proved  a  complete  failure  (in  contrast  with  the  A.  E.  G. 
apparatus  noted),  since  a  low-contact  resistance  between 
fingers  and  contact  blocks  is  impossible. 


The  City's  Side  of  Grade-Crossing 
Elimination* 

Bv   l\()iii;i;T  IToi'i-'MANf 

The  changes  made  when  abolishins'  grade  crossings  often 
make  possible  certain  betterments  in  the  railway,  such  as 
a  better  grade  or  a  wider  right-of-way,  and  the  building  of 
more  tracks.  The  city,  however,  seldom  obtains  either  a 
better  street  alignment  or  a  better  street  grade.  There  is, 
of  course,  an  indirect  benefit  on  account  of  the  safety  and 
the  ease  of  traffic  over  the  streets. 

PROPERTY  D.\JI.\GE  AND  IMPROVEMENT— On  the  other 
hand,  considerable  damage  often  results  to  property.  Abut- 
ting land  improved  in  reference  to  the  original  grade  of  the 
street  may  be  left  either  considerabl>'  above  or  below  the 
changed  grade.  This  frequently  involves  a  partial  or  total 
reconstruction  of  buildings,  and  in  some  cases  the  change  in 
grade  has  been  so  great  as  to  unfit  the  building  for  occupancy. 
The  law  provides  that  property  so  damaged  shall  be  compen- 
sated to  the  amount  of  such  damage,  but  should  the  buildings 
lose  their  tenants  and  business  go  elsewhere,  it  means  that 
temporarily,  at  least,  the  entire  section  surrounding  an  under- 
tal<ing  of  this  kind  is  to  some  extent  damaged.  Vacant  prop- 
erty may  be  left  so  far  above  the  new  grade  of  the  street 
that  no  one  cares  to  undertake  the  expense  incident  to  build- 
ing upon  it.  This  brings  about  an  unsightly  appearance,  in 
that  frequently  the  side  slopes  of  the  property  are  left  rough 
and  unfinished,  allowing  mud  and  dirt  to  wash  down  upon  the 

•.\bstract  of  a  paper  in  the  Journal  of  the  Cleveland  En- 
gineering   Society,    Cleveland.    November,    1912. 

tChlef  Engineer,   Department  of  Public  Service,   Cleveland. 


sidewalks.  This  unfavorable  condition  may  be  temporary, 
as  there  Is  always  a  possibility  that  the  land  may  be  Im- 
proved. 

It  is  to  be  regretted  that  when  the  work  of  ellmlnatlve 
Ki.ide  croH.slngs  \h  undertaken  the  improviment  of  abutting 
property  cannot  be  made  simultaneously.  The  law,  however, 
gives  the  city  no  power  to  enter  upon  private  land  In  order 
to  build  retaining  walls,  grade  side  slopes,  or  change  build- 
ings that  will  Interfere  with  the  private  rights  of  the  owner. 
The  changes  must  be  confined  to  the  limits  of  the  roadway 
unless  land  necessary  for  walls  or  slopes  Is  appropriated. 
Such  appropriations  would  often  delay  the  work,  and  are, 
therefore,  undesirable  where  they  can  be  avoided.  In  Cleve- 
land, where  It  becomes  necessary  to  build  retaining  walls  or 
grade  side  slopes  upon  abutting  property,  the  policy  Is  to 
make  the  doing  of  this  work  one  of  the  conditions  of  the 
damage  settlement.  In  the  early  cases,  the  damage  sc-ttlement 
was  made,  and  the  money  paid  to  the  property  owner, 
who  was  allowed  to  do  as  he  wished  as  regarded  his  property. 
Several  cases  arose  where  the  property  owner,  though  claim- 
ing that  he  would  be  obliged  to  build  a  retaining  wall,  or  to 
grade  his  property  and  to  plant  grass  or  trees,  failed  to  do 
this  after  having  received  his  damage  settlement.  To  prevent 
this,  payment  of  money  for  damage  settlements  should  only 
take  place  after  the  property  owner  has  properly  protected 
abutting  land,  and  done  what  is  necessary  to  prevent  an 
undesirable    condition    from    arising. 

BRIDCJES— The  city  is  interested  In  the  sightly  appear- 
ance of  the  structures  that  are  built,  so  far  as  they  may  be 
seen  from  the  streets.  Should  the  roadway  be  carried  over 
the  railway,  the  railings  of  the  bridge  should  be  neat  in  ap- 
pearance, and  it  is  desirable  that  no  part  of  the  structure 
should  extend  above  the  roadway,  with  the  exception  of  the 
railings.  Deck  structures  are.  therefore,  desirable  wherever 
they  can  be  obtained.  The  through-truss  or  through  girder 
often  fails  to  present  as  pleasing  an  appearance  as  an  unob- 
structed roadway  such  as  can  be  obtained  by  the  deck  struc- 
ture. 

Where  the  roadway  goes  underneath  the  railway,  it  was 
at  first  thought  desirable  that  the  roadway  should  be  clear 
from  all  obstructions,  and  several  of  the  earlier  bridges 
built  in  connection  with  grade-crossing  elimination  were  pro- 
vided with  clear  spans  extending  between  abutments  placed 
at  the  side  lines  of  the  streets.  This  made  necessary  the 
construction  of  deep  girders,  considerably  out  of  proportion 
to  the  clearance  provided  between  the  bottom  of  the  same  and 
the  roadway  underneath.  In  later  structures,  curb  supports 
have  been  generally  adopted,  and  as  a  consequence,  the 
girders  carrying  the  bridge  have  been  made  shallower  and 
present  a  neater  appearance. 

Though  theoretically  it  might  seem  a  good  principle  that 
the  roadway  should  be  left  free  of  permanent  supports,  there 
is  hardly  a  case  in  the  city  where  numerous  temporary  en- 
cumbrances have  not  been  constructed  at  the  curb  lines  in  the 
immediate  vicinity  of  such  grade-crossing  bridges.  Reference 
is  made  to  the  many  telegraph  and  trolley  poles,  water 
hydrants,  trees  and  like  obstructions.  As  there  is  seldom  need 
for  vehicles  to  stop  alongside  the  curb  underneath  the  bridge, 
there  is  really  less  argument  in  favor  of  a  wide  unobstructed 
roadway  in  such  a  location,  than  there  would  be  in  other  por- 
tions of  public  streets.  It  can,  therefore,  be  stated  that  for 
widths  of  over  40  ft.  column  supports  at  the  curbs  are  not 
objectionable. 


Improvement  of  the  IIIIhoIn  &  .Michigan  Canal,  from  the 
Chicago  River  to  the  Illinois  River,  is  being  advocated,  al- 
though the  canal  is  now  practically  abandoned.  Mr,  Norman 
Fraser,  President  of  the  Chicago  Portland  Cement  Co.,  has 
asserted  that  this  condition  is  due  largely  to  the  failure  of 
manufacturers  and  shippers  to  realize  the  advantages  offered 
by  this  waterway.  Last  year  some  experimenal  trips  were 
made  by  this  company  between  La  Salle  and  Chicago,  using 
an  old  barge  and  steamboat.  The  time  occupied  was  about 
four  days.  There  was  no  saving  over  the  railway  rate,  ow- 
ing to  the  small  cargoes  (186  and  200  tons)  and  the  anti- 
quated craft  employed.  It  is  estimated  that  with  the  canal 
cleaned  out  to  a  uniform  depth  of  7  ft.,  and  with  locks  in- 
creased to  170x35  ft.,  it  would  be  possible  to  operate  modern 
craft  handling  2000  tons  and  making  the  trip  in  214  days,  or 
somewhat  better  than  the  present  railway  freight  service.  A 
fleet  for  such  a  cargo  would  consist  of  a  steel  power  boat 
($18,000)  and  five  steel  barges,  140x17  ft.  ($15,000  each),  all 
of  e-ft.  draft.  It  is  thought  that  with  a  steady  volume  of 
traffic  and  good  terminal  facilities  the  saving  in  cost  of  trans- 
portation (estimated  at  5  mills  per  ton-mile)  would  warrant 
the  investment.  As  to  the  improvement  work,  it  is  stated  that 
$1,000,000  would  suffice  to  rehabilitate  the  canal,  which  Is 
owned    by    the   State   of   Illinois. 
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A  Pipe-laying  Derrick  and  Power 
Backfiller  for  Trench  Work 

The  great  aiiit>uiit  of  treiicliiiig  required  iu  the  con- 
struction of  sewers,  drains,  water  mains,  etc.,  has  led  to 
the  development  of  numerous  machines  and  devices  to 
facilitate  and  expedite  work  of  this  kind.  Several  forms 
of  trench-excavating  machines  are  in  use,*  and  there 
are  other  devices  used  in  connection  with  this  work.  ^\e 
illustrate  herewith  two  such  devices,  invented  by  F.  J. 
Monahan  for  use  in  his  contracting  work ;  he  is  also  the 
inventor  of  a  trench-excavating  machine  (Ekgixeeiuxg 
Xkws,  Mar.  16,  1911)  and  steel  forms  for  concrete  catch- 
basins  and  manholes.  These  various  devices  are  now 
being  manufactured  and  put  on  the  market  by  Wm.  Heg- 
gie,  of  Joliet,  111. 

Pipe-laying  DEnnicK — In  laying  sewer  pipe  and 
drain  tile  in  trenches  there  is  often  much  loss  of  time 
and  breakage  of  material  due  to  inefficient  handling  of 
the  pipe,  and  this  is  especially  the  case  where  large  and 
heavy  pipes  are  being  handled.  Many  contractors  rig  up 
home-made  derricks,  l)ut  Fig.  1  shows  a  simple  portable 
devic-e  manufactured  for  this  purpose,  as  noted  above.  It 
is  siiown  at  work  immediately  behind  a  trench-exca- 
vating machine.  The  cranked  axle  .4  is  carried  by  a  pair 
of  wheels  riding  on  planks  laid  at  each  side  of  the  trench ; 
upon  this  axle  are  mounted  standards  with  bearings  for 


•"Engineering  News,"   Feb.  23,  Mar.  16  and   Apr. 
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Trexches 

the  shaft  of  the  drum  B.  A  brace-frame  C  supports  the 
derrick  in  position,  and  its  legs  are  swung  up  clear  of  the 
ground  when  the  derrick  is  to  be  moved.  The  wheels  are 
;iS  in.  diameter  and  6  ft.  apart,  and  the  axle  and  brace- 
frame  are  of  2-in.  pipe.  The  rope  drum  is  25  in.  long, 
and  operated  by  a  crank  handle  D,  with  a  single  pair  of 
spur  gears.  To  the  end  of  the  ro]ie  is  attached  a  U- 
sliaped  ])ipe-hook  E.  and  the  descent  of  the  load  is  con- 
trolled by  a  rope  brake  on  the  drum.  The  di'rrick  weighs 
150  lb.,  and  has  a  capacity  of  1  ton. 

Poweu-opehated  Backfiller — In  backfilling  trenches, 
a  somewhat  common  practice  is  to  hitch  a  horse  to  a 
rope  attached  to  a  scraper  on  the  opposite  side  of  the 
work,  the  scraper  being  hauled  forward  by  the  horse  and 
moved  back  by  hand  for  the  next  haul.  A  more  rapid 
and  effective  method  is  to  use  a  light  hoisting  engine  to 
operate  a  scraper,  as  shown  in  Fig.  2.  Here  a  10-hp. 
engine  and  boiler  are  mounted  on  a  frame  carried  by 
Muall  flanged  wheels  on  a  short  ])iecc  of  jxirtable  track 
(if  .o'/^.-ft.  gage,  but  tile  machine  may  be  mounted  on 
traction  wheels  and  may  be  made  self-pro|)elling.  The 
scraper  is  a  large  fiat  board  (with  no  pan),  fitted  with 
arms  for  attaching  the  chain  ))ail,  and  having  n  wheel  at 
file  back  for  convenience  in  running  it  back  from  tli" 
trench.  It  is  operated  by  two  men  at  the  handles,  by 
which  the  scraper  is  tilted  back  to  take  its  load  and  tilled 
lorward  to  throw  the  material  into  the  trench.  A  third 
'nan  operates  the  engine.  For  filling  a  trench  in  soft 
and  caving  ground  the  rope  was  led  through  a  snatch- 
Mock  and  attached  to  a  drag  scra])er,  operating  this 
longitudinally  so  as  to  spread  the  caving  material  over  the 
Jiipe  already  laid,  and  to  trim  nuf  the  Imlloin  for  the  new 
jiipe.  It  is  stated  that  in  ordinary  backfill  work  one  ma- 
chine will  do  as  much  work  ns  five  or  six  scraper  teams, 
with  two  or  three  men  to  each  team,  and  that  in  a  work- 
ing shift  of  ten  hours  il  has  filled  200  f|.  ,,r  ;i:!  in.  trench 
12  ft.  deep. 


Fehriiiirv  31).  lOi:? 
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A   Tamping    Machine   for    Backfilling 
Trenches 

'I'hc  l)Mcklillin^'  (if  Iri'iiclu's  is  n  t  roiiblcsonic  prolil-cni 
(III  wiirk  ill  piivcil  .streets,  owing  to  tiic  (iiHicuity  of  getting 
the  fill  s(i  llioroughly  laiii])e(l  that  tiierc!  will  be  no  settle- 
iiienl  of  the  i)aving  when  relaid  over  the  trench.  This 
]Toliliin  is  enconnlered  by  contractors  and  niunieipal 
aathoi-ities  as  wcil  as  by  engineers,  but  with  the  class  of 
labor  coniiiKiiily  i'iii|il(iyed  it  is  not  ea.sy  to  get  the  work 
done   well   or   in   llic  way  specified. 

To  iiircl  Ibis  (liliiciilly,  anil  at  the  same  (inii-  to  re- 
duce llic  labor  cost,  a  liiiiiping  iiiaciiiiic  lias  been  inlro- 
duced  and  has  been  used  in  a  iiiinibcr  of  cases  with  satis- 
factory results.  Tin's  iiiacbinc  is  shown  in  the  accom- 
panying cuts.  Fig.  I  being  a  side  elc\alion  and  Fig.  2 
an  end  elevation  of    the    machine    at    work    on    a    pipe 


and  driven  from  the  engine  by  a  ])e!t.  The  front  roll  is 
|iiessed  against  the  tamper  by  coileil  springs,  and  a  por- 
tion of  the  eirciimfiMcncc  of  each  roll  is  cut  away  so 
as  to  release  the  laiiipcr  automat  ically.  Thus  the  tamper 
is  gripped,  raised  and  droppeil  once  with  each  revolution 
of  the  rolls,  the  length  of  stroke  licdng  2  ft.  The  num- 
ber of  .strokes  is  from  .")<•  1o  fiti  ]ier  minute.  When  not 
in  use,  the  tamper  is  held  in  the  raised  position  by  a 
pair  of  dogs  or  grips  jittacbed  to  the  guides  and  held 
against  the  bar  by  springs.  When  it  is  desired  to  stop  the 
tamper  (while  the  ciigine  is  running),  these  dogs  are  re- 
leased or  thrown  into  action,  and  they  then  ]n'evont  the 
tamper  froiii  drojiping  at  caili  revolution  of  the  rolls; 
the  rolls  will  Iheii  raise  it  to  the  Fiill  length  of  its  travel, 
liut  as  the  size  of  the  tamper  bar  is  reduced  near  the 
bottom,  the  rolls  lose  their  contact  with  the  bar,  whieli 
then  remains  held  in  the  raised  position  by  the  dogs. 


Fig. 


1.      POAVER    TaMPIXO    MACHINE    FOR    TrENCH    AND    SUKFACE    WoiiK 
(Jjourie    Mfg.     Co..    .Sprinsfleltl.     111..     Builder)- 


FiG.  3.    Tamping  Machine  at 
Woi.K  ON  A  Pipe  Trench 


trench.  The  machine  consists  of  a  truck  carried  by  two 
o6-in.  wheels  (and  supported  at  the  rear  by  legs),  upon 
which  is  a  long  frame  or  sweep,  which  is  pivoted  over  the 
truck  axle  and  is  composed  of  a  ])air  of  3-in.  steel  chan- 
nels stiffened  by  truss  rods.  It  is  swung  to  and  fro 
horizontally  to  cover  the  desired  width.  This  frame  car- 
ries a  small  gasoline  engine  at  one  end,  while  at  the  for- 
ward end  is  a  train  of  gearing  which  gives  a  vertical 
reciprocating  motion  to  a  long  bar  or  timber  fitted  with 
a  tamping  head.  The  wheels  and  the  shoes  on  the  rear 
legs  have  a  vertical  adjustment  of  about  8  in.,  so  that 
the  machine  can  be  .set  level  when  working  close  to  the 
curb,  with  one  whgel  and  shoe  on  the  sidewalk. 

The  vertical  beam  or  lifter  bar  is  of  hardwood,  faced 
on  ,t..vvo  sides  with  small  steel  channels  which  slide  in  the 
chiiinel  guides  supported  by  diagonal  braces  from  the 
frame.  The  lifting  mechanism  consists  of  two  rolls 
placed  on  opposite  sides  of  the  lifter  bar,  geared  together 


\\'hen  equipped  with  a  10-ft.  bar,  the  machine  can  tamp 
to  a  depth  of  6  ft.  below  the  surface,  which  is  considered 
sufficient  for  trenches  as  deep  as  9  ft.,  owing  to  the  force 
of  the  blow.  The  tamping  head  is  8x9  in.,  weighing  80 
to  90  lb.  The  bar  may  be  made  16  ft.  long,  enabling  the 
machine  to  work  to  a  depth  of  12  ft.  For  the  greater 
lengths  the  weight  of  the  tamping  head  is  reduced,  so  the 
total  weight  will  not  exceed  100  lb.,  the  head  being  made 
sometimes  of  steel  plates  and  angles  instead  of  a  cast- 
ing. On  small  trenches  and  on  surface  work  where  the 
footing  is  good  the  machine  may  be  handled  by  one  man, 
l)ut  ordinarily  two  men  are  n.sed,  one  on  each  side.  It  is 
stated  that  for  surface  work,  two  men  with  the  machine 
can  tamp  1200  to  1500  sq.ft.  per  hour,  making  one  pass. 
In  a  30-in.  trench  work,  they  can  tamp  ;ten  layers  in  -10 
to  50  lin.ft.,  making  one  pass  over  each  layer  (1000  to 
1250  sq.ft.)  1^    The  weight  of  the  machine  is  about  950  lb. 

Five  of  these  tamping  machines  have  been  used  by  the 
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McCrary  Excavat;n<;  Co..  of  Atlanta,  Ga.,  which  states 
that  their  work  is  far  superior  to  hand  tamping;  it  is 
found  that  all  the  earth  taken  out  is  put  back,  and 
even  after  verj'  heavy  rains  there  has  been  no  settle- 
ment. In  one  case  where  a  trench  was  being  filled  by 
hand  labor  there  were  23  shovelers  and  23  tamping  men ; 
a  machine  was  put  on  this  work,  witli  two  men  to  operate 
it  and  one  man  to  level  the  fill  in  the  trench.  Thus.  20 
men  were  eliminated  and  the  work  was  done  more  ettec- 
tiveiy.  In  fact,  on  this  one  stretch  the  saving  paid  for 
the  madune  in  a  few  days.  At  Wilmington,  Del.,  a  ma- 
chine has  been  used  in  filling  pipe  trenches,  and  Alexan- 
der J.  Taylor,  City  Engineer,  has  .«tated  that  it  appeared 
to  do  the  work  for  about  six  shovelers;  in  some  cases 
where  the  pipe  did  not  exceed  10  in.  diameter  all  the 
excavated  earth  was  put  back,  so  that  none  had  to  be 
hauled  away.  The  Central  Indiana  Gas  Co.  has  used 
the  machine,  and  the  Minneapolis  Gf.s  Light  Co.  reports 
that  the  machine  with  two  men  does  the  work  formerly 
requiring  ten  men.  Five  of  these  tamping  machines  have 
been  used  by  (i.  M.  Gest.  of  New  York  and  Chicago,  con- 
tractor for  underground  electric  conduit  work,  and  he 
has  reported  a  .saving  of  $8  per  day  i)er  machine,  as  com- 
pared with  hand  work. 

The  machine  is  the  invention  of  H.  H.  Staley.  and  i- 
being  manufactured  and  introduced  by  the  Lourie  Mfg. 
Co..  of  Springfield,   111. 

Erection  Costs  for  a  Double-track 
Railway  Bridge 

By  M.  .v.  O.  Stu.son* 

The  bridge  whose  erection  costs  are  given  in  this  article 
comprises  three  douide-track  tiirougli  spans,  each  154  ft. 
6  in.  long  c.  to  c.  The  trusses  are  of  lattice  type.  The 
piers  are  square  to  the  track  and  trusses. 

There  were  in  place  two  old  spans  (single-track), 
which  were  taken  out  as  the  work  jjrogressed.  For  cut- 
ting apart  they  were  blocked  uj)  on  tiie  falsework  put  in 
for  the  new  spans.  The  grade  of  the  new  track  was  that 
of  the  old,  the  pier  height  aiiovc  high-water  allowing 
for  the  extra  deptii  of  the  new  floor-beams.  The  use  of 
8  derrick  car  enabled  this  work  to  go  forward  while  the 
first  new  span  was  erected. 

An  overhead  traveler  (.<ee  Fig.  3)  was  used  for  tiic 
erection.  It  was  assembled  and  raised  from  the  old 
truss.  The  raising  of  a  traveler  becomes  a  sini])le  and 
rajtid  task  when  old  fijtans  are  in  place  to  erect  from,  as 
the  assembling  can  be  in  a  position  not  far  from  the  ver- 
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tical,  letting  the  upper  frame  of  the  traveler  rest  on  the 
top  chord  of  the  old  spans  and  finally  pulling  the  small 
distance  to  a  jjerpendicular  with  tackle  just  prior  to 
joining  the  bents  of  the  traveler.  The  traveler  could  also 
be  raised  from  the  fiat  floor  of  the  falsework,  by  means 
of  a  jack-frame  erected  al  the  foot  of  the  traveler  legs. 
This  takes  nearly  twice  the  time  of  the  other  method, 
and  costs  (a  gang  of  12  men  can  have  a  traveler  framed 
and  ready  for  use  in  three  days  with  the  help  of  a  hoist- 
ing engine)  about  $300. 

The  piers  of  the  new  three-span  bridge  were  so  located 
that  the  masonry  could  be  all  completed,  with  the  excep- 
tion of  a  few  bridge-seat  stones  to  carry  track  stringers, 
before  the  arrival  of  the  bridge  steel,  thus  allowing  the 
new  shoes  to  be  placed  at  once.  A  temporary  trestle  at 
the  upstream  side  of  the  main  line  cared  for  the  train 
movement,  allowing  t!ie  erection  to  proceed  undisturbed 
by  the  traffic.  Therefore,  the  falsework  had  to  lie  pro- 
portioned for  the  trusses  alone. 

The  height  of  the  jjiers  above  nicaii  low  water  was  about 
27  ft.  The  river  bottom  was  a  well  washed  gravel,  into 
which  a  pile  could  be  driven  to  a  |XMietratioii  of  5  ft. 
only  with  difficulty. 

The  sequence  of  operations  in  tiie  erection  of  the  l)ridge 
was  as  follows:  (1)  Ship  e(|uii)nient  and  materials  to 
bridge  site;  (2)  unload:  (3)  ])lace  bolster  and  compres- 
sor and  house  them:  (1)  ]iut  in  falsework:  ('))  erect 
traveler  and  wreck  old  s])ans;  ((>)  idacc  and  block  floor- 
.<ystem  and  bottom  chord,  camiiered  :  (7)  erect  web-mem- 
bers: (8)  place  end  posts;  (!»)  place  to])  chord:  (10) 
place  bottom  and  top  laterals,  wilii  portals  and  other 
small  members,  or  release  traveler  to  second  s])an ;  (11) 
ii\et  up;  (12)  strike  falsework  and  travehM-:  (13)  load 
material  and  equipment. 

Cost  of  Shipmkxt — The  cost  of  shipment  of  equip- 
ment and  material  to  the  bridge  site  is  an  item  varying 
in  each  case,  and  also  <lepending  on  the  terms  of  the 
contract  with  the  company  owning  the  bridge.  If  a  rail- 
way company,  the  contract  may  include  tran.sportation 
and  work-train  service  during  erection,  though  these 
items  are  i)roperly  a  part  of  the  cost,  no  matter  by  whom 
paid.  It  is  not  unusual,  however,  for  a  charge  of  $25 
per  day  to  be  incurred  for  a  locomotive,  flat-ears  and 
crew,  especially  where  the  bridge  mendiers  have  had  to  be 
unloaded  at  a  distance.  The  economy  effected  through 
file  use  of  a  derrick  car  capable  of  firopelling  itself  and 
loaded  flat-cars  thus  becomes  ajiparcnt. 

Cost  of  Uxloaoixc — The  unloading  of  the  nuilerial 
and  bridge  members  at  the  site  or  .some  adjacent  point, 
while  variable,  wd!  generally  be  covered  by  the  expense 
of  a  derrick  and  hoister.  its  erection  and  a  possiiilc  shift, 
if  the  ground  avadabic  makes  (his  necessary.  In  tiie 
present  case  the  material  for  tiie  three  spans  was  unloaded 
ill  about  three  weeks,  including  delays,  by  a  gang  of  eight 
men.  one  engineer  and  one  foreman,  about  .$200  |>(>r  week 
for  labor  cost. 
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Hoist — IMjiciiif;  the  lioistcr,  (•()in]ir<'ss(ir  and  tlunr  l)oil- 
iTs  is  conipiirativolv  a  small  ilnn  unless  eoiisiderahlc 
I'Mlsewiirk  be  iioeessary  I'dr  su|i|)()i-t.  In  lliis  case  tliruo 
iieiils  (if  six  j)iles  each,  (■a|)|ieil  and  Ijrared.  uilh  plank 
Hodi-,  weiv  |)laeed,  and  the  power  set,  by  \'i  men  and  one 
foreman  in  I'onr  days,  eostin^r  jji-^oo. 

Fai.skwoiik — The  ereetion  ol'  the  falsework,  ccinsislin^^ 
of  pile  lients,  rapped  and  braced,  floored  with  timbers 
parallel  with  the  bridge  and  some  |ilank,  can  go  forward 
during  the  same  period.  The  e(piipnient  of  scow,  pile 
hammer  and  hoister  engine  was  able  to  drive  15  bents 
of  ID  piles  each  (150  piles)  in  four  days.  The  piles 
were  delivered  into  the  water  above;  they  were  of  25  to 
27  ft.  lengths,  and  were  driven  to  a  penetration  of  5  ft. 
This  gang  consisted  of  one  foi-enian,  one  engineer  and 
four  men,  a  labor  cost  of  about  $2:}  per  day,  aeeording 
to  rate  of  wages  paid.  The  cost  was,  therefore,  $93,  or 
]irai'tirally  62c.  per  pile  in  place.  The  piles  cost  Jt)c. 
]H'v  liri.ft.   delivered  above   the   work,  or  $2.50  to  $2.70 

?./:'^/6'  ..I.l?'xl2"  ^-,,2,l2"xl6" 


Fifi.  3.    Sketch  of  Bent  of  Wooden  Travelei! 

apiece,  making  $482  the  total  cost  of  piles  in  place. 
(This  figuring  assumes  that  the  equipment  can  leave 
the  work  in  good  condition,  so  as  to  be  available  at  full 
value  for  other  work.)  Cutting  off  the  piles,  capping, 
boring  and  bracing,  was  completed  in  eight  days  by  a 
gang  consisting  of  one  foreman  and  eight  carpenters,  at 
a  cost  for  labor  of  $23.50  per  day,  or  $188  total.  This 
includes  placing  the  timbers  to  carry  the  trusses,  drifting 
them  in  place,  and  laying  floor-plank  and  traveler  track. 
The  labor  cost  of  one  span  of  falsework  in  place  is 
thus  $280.  The  cost  of  piling  is  $390,  and  of  timber  as 
follows : 


1)0  strinccrs  12x1; 
1211  br,'vri.s:!xl2  in 

,S()  l,l,„.|is  SxS  in 
^40  planli  2x12  in. 

Cost 

40  M  at  $.30.  , 
6  .\I  at    2.5.. 

Total  Cost  of  Falsi 
lumber. . 

piles 

labor 


25  ft n.OOO  I 

tSft 1,1.,2 

25  ft 15,000 


x30ft 

:8  ft... 
«  12  ft 


10,800 
3,411 
5,760 


$1350 
.3fl0 
280 


tion,  the  riveting  of  Span  Xo.  1  was  coiii|)iele(l  early 
enough  lo  iclea.se  the  falsework  for  u.se  under  Sjian  No.  '■'>, 
e.xcept  for  piling. 

Thavei.kii— '{'be  erection  of  the  traveler  has  been  slated 
to  cost  about  $15(1.  it  followed  t  hi'  placing  of  the  false- 
work, using  the  old  sjjans  to  erect  from.  The  cost  of  the 
traveler  itself  was  as  follows: 


1  torcman,  $4 

0  curpenttTs,  $.3 

4  days  at 

4  Ipks  12x12  in.  x  4K  ft  .  .  . 

4  liMtl.T-.  12x12  in.  X  40  ft..  ,       . 

2  l.-ti    .  Iir.r.i-   12x12  in.  x  3Uft 

4  I li-i'l.  IJxl2  in.  x30ft 

1  inp  ii,,,l,rr.,  I2xlti  in.  xSOft 

10  bruiv.^  :ixl2  m.  x  20  ft 

24  bruci.-.s  3x12  in.  x  12  ft 

4  dinKonnls  3x12  in.  x  30  ft 

4  sills  8x16  in.  x  30  ft 

12  doz.  }-in.  bolts,  etc.,  at  60  lb 

4  flanKi'd  wheels,  at  100  lb 

4  sets  axles,  bearings,  etc.,  at  40  lb. 

*,08t  of  traveler 

lumber,  10  M  at  $35 

3  M.  at    25 

hardware 

labor 


2304  ft.  B..M. 
1920 

862 
1440 
1920 

960 

8&4 

4.32 
1280 


This  gives  $2020  cost  of  falsework  of  one  span  in  place 
ready  for  setting  steel.    In  the  three-span  bridge  in  ques- 


$567 

REMovi\(i  Old  Spans — The  wrecking  of  the  tw.  old 
spans  oeeu|)ied  one  foreman  with  12  men  two  weeks,  the 
pieces  of  the  members  being  taken  away  by  the  derrick 
car. 

Erecting  Xew  Trx'sses — The  floor-system  of  one 
span,  including  bottom  chord.s,  was  put  in  place,  blocked 
uji,  and  bolted,  by  a  gang  consisting  of  two  foremen, 
IS  men  and  one  engineer  in  five  days,  assisted  by  a  der- 
rick car  with  one  engineer,  one  foreman  and  eight  men, 
who  brought  the  bridge  members  from  the  storage  vard  in 
proper  order. 

The  truss  members  and  hanger  jrosts  were  placed  in  two 
days,  and  the  shoes,  end  posts,  and  top  chords  in  two  days, 
the  pins  being  driven  .and  the  connections  fitted  up.  The 
portals  and  lateral  bracing,  top  and  bottom,  were  placed 
in  two  days,  fitted  up  ready  for  riveting. 

The  riveting  was  by  pneumatic  hammers  acting  under 
a  pressure  of  90  to  100  lb.  from  a  Franklin  air  compres- 
sor. A  gang  consisted  of  four  men,  eight  gangs  being 
operated  during  the  major  portion  of  the  work,  with  one 
foreman  and  one  supply  man.  The  riveting  of  the  three 
spans  was  conqdeted  in  39  days,  or  an  average  of  13  days 
to  a  span.  A  total  of  fit), 000  rivets  were  driven  in  the 
three  spans,  with  an  average  of  less  than  'i%  cut  out  and 
redriven. 

Striking  and  Loading — The  striking  of  the  false- 
work followed  the  riveting  of  its  span.  The  material 
was  then  loaded  for  shipment.  The  equipment,  including 
traveler,  pile-driver,  and  scows  with  hoister,  was  then 
loaded,  freeing  the  hoisting  engine,  air  compressor  with 
tank,  pipe  and  boiler. 

Appended  hereto  are  tabulated  the  labor  and  lumber 
items,  showing  at  a  glance  the  appro.ximate  cost  per  span 
and  per  ton.  In  a  bridge  of  three  or  more  spans  the  pro- 
gress of  one  span's  erection  so  laps  that  of  the  succeeding 
one,  under  good  management,  that  the  inference  that  the 
erection  cost  of  a  single-span  bridge  is  33%  would  lead 
to  some  error,  as  several  of  the  general  charges  would  be 
unchanged  for  one-third  the  number  of  spans. 

The  assumption  has  been  made  that  an  equipment  such 
as  has  been  described  was  in  the  hands  of  the  erection 
company.  But  since  it  would  be  proper  to  add  a  charge 
not  only  for  depreciation,  hut  for  interest  on  the  invested 
funds,  a  value  on  which  to  base  such  is  also  gi\on,  the 
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items  of  which  are  mostly  estimated,  although  some  are 
actual  costs.  A  sketch  of  the  traveler  is  also  given.  The 
traveler  consisted  of  two  bents  suitably  braced,  support- 
ing four  timbers  12x16  in.  x  30  ft.,  two  over  each  truss, 
to  carry  the  blocks  of  the  main  falls  and  smaller  tackles. 
Exclusive  of  the  time  taken  to  unload  the  bridge  mem- 
bers at  the  site  the  erection  of  the  bridge  was  completed 
in  nine  weeks  from  the  arrival  of  the  forces.  This  in- 
cludes wrecking  the  two  old  spans. 

ERECTION  COST  OF  THREE-SP.\X  DOUBLE-TRACK 
RAILWAY   BRIDGE. 

Fir^  cost  of  equipment 

Air  compressor S^tJO 

Tank  and  pipe 


Z-dnim  bolster 

8  coils  rope 

Bloclcs.  etc 

Pilednver.  scoirs  and  conductor. 

Hammer,  falls,  etc 

2-drum  lioister 

Derrick  car  (est.) 

Traveler 


10()0 
4000 
600 


Total. 


J  ye 

i  for  one  span 

Labor  cost  of  erecting  span  No.  3. 
Superintendent  30  days  at  $8. . . 

Foreman  3S  days  at  $4 

Men  S32  days  at  S3 

Engineer  43  days  at  $3 


SIO.IOO 
S202 
343 


L'nit  cost  (weif!ht  of  span  587  tons) . 
Total  erection  cost  of  span  No.  3 

Labor  for  erecting 

4  cost  erecting  hoist 

I  cost    erecting  traveler 

i  cost  unloading  material,  etc 

i  interest  and  depreciation 


$3446 

$o .  50  per  ton 


varied  from  water-bearing  sand  to  boulder  clay.  The  diam- 
eters were  35  and  50  ft.  and  the  depths  ranged  from  15  to 
25    ft. 

The  success  of  this  method  led  to  its  use  for  the  founda- 
tions of  a  concrete  dam  about  200  ft.  long  and  S  ft.  high, 
upon  the  Kickapoo  River  at  Viola,  Wis.,  for  the  Viola  Light 
&  Power  Co.  On  account  of  the  size  of  the  job  and  the  re- 
noteness  of  the  place,  it  was  necessary  to  do  the  work  by 
force  account  and  as  cheaply  as  possible.  For  these  reasons 
and  because  of  the  small  amount  of  equipment  available,  the 
writer  adopted  the  same  method  of  construction  for  the 
foundation  as  he  had  used  on  the  reservoirs,  except  that  the 
forms  were  made  to  inclose  a  series  of  hollow  rectangular 
blocks  12  ft  long,  8  ft.  wide,  6  ft.  high  and  1  ft.  thick,  as 
shown  in  the  accompanying  cut.  These  forms  were  of  2-in. 
plank,  and  built  in  a  substantial  manner  so  that  they  could 
be  used  several  times.  The  concrete  was  reinforced  with 
^4-in.  round  rods,  spaced  1  ft.  vertically  and  3  ft.  hori- 
zontally. The  water  in  the  river  was  from  1  to  3  ft.  deep. 
The  work  was  begun  on  the  flats  along  the  river  and  £.s 
excavation  progressed  the  dirt  was  used  for  a  cofterdam 
about   the   forms. 

These  rectangular  sections  were  constructed  end  to  end 
as  they  were  sunk,  and  as  soon  as  the  top  of  one  came  close 
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Total  erection  coat  for  587  tons . 
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Novel  Construction  of  Concrete 
Foundations* 

Ky    W.    (J.    KlIKHOFFEKf 

This  refers  to  a  method  of  constructing  reservoir  walls 
and  foundations  for  small  dams,  bridges,  etc..  where  the  ma- 
terials to  be  excavated  are  water-bearing  sands  and  gravel, 
quicksand  or  other  materials  which  will  not  be  self-sup- 
porting and  would  require  complicated  or  expensive  sheeting 
and    bracing. 

For  many  years,  large  round  wells  and  small  storage 
reservoirs  have  been  constructed  of  brick  or  stone  masonry 
built  upon  a  wooden  or  steel  cutting  shoe,  the  wall  being 
carried  up  as  Its  weight  causes  the  shoe  to  sink  with  the 
excavation  of  the  soft  material.  With  reinforced  concrete 
the  trouble  from  cracking  of  the  walls  due  to  unequal  set- 
tlement Is  largely  eliminated.  Simple  and  Inexpensive  forms 
may  be  used  and  the  steel  or  wooden  shoe  omitted.  I  have 
made  the  forms  of  1-ln.  matched  flooring  nailed  vertically  to 
horizontal  ribs  built  of  two  thicknesses  of  2-ln.  plank.  The 
Inside  form  braces  Itself  and  the  outside  form  may  be  held 
by   two   rods   or  cables   with    turnbuckles. 

When  the  surface  material  Is  solid  for  five  or  six  feet 
the  excavation  usually  precedes  the  starting  of  the  wall. 
Then  the  forms  and  reinforcing  materials  are  placed  In  the 
<.-xcavatlon  and  a  ring  of  concrete  Is  poured.  This  Is  usually 
allowed  to  set  for  a  day  before  removing  the  forms  or  start- 
ing the  excavation  again.  As  the  excavation  Is  carried  down, 
the  walls  will  sink  and  (he  forms  may  be  placed  again  at 
the  top  of  the  completed  portion  and  again  filled.  This  pro- 
cess can  be  carrli'd  on  until  the  desired  depth  Is  reached. 
Where  large  quantities  of  water  or  quicksand  are  encount- 
ered. It  will  be  necessary  to  use  a  power  pump  continually. 
Reservoirs  built  after  this  method  were  constructed  success- 
fully and  economically  at  MunlMlng.  Mich.,  and  at  Medford, 
Marshfleld     and     Shawano,     Wis,        The      materials      excavated 
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to  the  top  of  the  water,  another  section  was  poured  on  top 
of  it  until  a  total  depth  of  12  ft.  below  the  river  level  was 
reached.  The  material  to  be  excavated  was  sand,  gravel  and 
clay,  with  some  old  logs  and  slabs.  The  openings  between 
the  blocks  or  sections  were  closed  by  pouring  concrete  in  the 
V-shaped  openings  left  at  the  ends.  The  space  within  the 
wall  was  filled  with  gravel,  stone  and  clay.  The  whole 
foundation,  including  an  apron  In  front  of  dam,  was  then 
covered  with  a  slab  of  concrete  18  to  24  in.  thick  upon 
which    the    dam    is    to    be    constructed. 

This  method  appears  to  be  of  much  practical  value  where 
a  full  contractor's  equipment  is  not  available  and  work  must 
be  done  at  a  minimum  of  cost  and  with  inexperienced  labor. 
It  has  the  advantage  of  being  cheap.  It  saves  time.  It  elimi- 
nates many  dangers  of  open  excavation  held  by  curbing  and 
bracing,  it  Is  effective  and  the  work  Is  easily  put  In  by  men 
of  little  experience. 


Three  Radical   Innovations  in  a  New 
Steelwork  Specification 

A  .specification  issued  recently  by  the  American  Bridge 
Co.,  intended  to  apply  to  the  design  and  constriictioii  of 
steelwork  for  buildings,  towers,  etc.  (but  not  liridges), 
contains  some  clauses  likely  to  arouse  iiiuch  attention 
among  .structural  engineers.  The  coini)niiy  will  use  this 
specification  for  all  of  its  own  structural  designing,  and 
aims  to  .secure  its  use  liy  other  designers.  Coiiics  may  be 
secured  iiy  those  interested,  on  aijplication  (o  I  be  Ameri- 
can Bridge  Company  of  New  York.  3(i  Cbiircli  St.,  New 
York  City,  or  any  of  its  district  ofliccs.  We  (piote  here 
the  three  most  radically  new  items  of  the  siiecificalion. 

1.     A  New  Column  Formula — The  column  formulas 
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ill  use  todiiy,  giving  tiie  permissible  unit-stress  p  in  terms 
of  (lie  length-ratio  /  -=-  /•,  are  of  three  kinds: 
a.      I''(jrnuilas  of  the  (iordon  type;  e.g., 

15,000 

P  =  - 


Thus  Ihc   rorniiihi  p 


1  +r^ 


l-i 


13,500  /•••i 

Straight-line  formulas;  e.g.,  p  =  1(;,()()0  —  70   -. 
Hroken-liiie   forniuhis  composed   of  two  straight 


lines;  u.g.,  the  formula  p  ~    10,000 


/ 


limited   hy  the  formula  p  =■    11,000  as  upper 
limit. 
The    new    structural     specification    of    the    American 
Bridge  Co.  prescribes  a  llnrc-scijinenf  formula,  as  follows: 

For-np  to  60,* 

p  =  13,000  lb.  per  sq.in. 

For -from  CO  to  120, 


p  =  10,000 


100 


For -from  120  to  200, 


2?  =  13,000  —  50- 
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tw.Ntvis  Tia+io   of   Slendemess=-lr 

Some  Well  Kxown  Column  Fohmulas  and  the  Xew 
Three-segm ent  Formula 

The  third  segment  has  half  the  slope  of  the  middle 
segment.  If  the  main  formula  (that  of  the  middle  seg- 
ment) were  continued  lieyond  120  it  would  give  a  unit- 
stress  of  zero  for  -  =  190,  whereas  the  upper-range 
formula  as  prescribed  gives  /;  =  .'iSOO. 

This  set  of  three  formulas  when  plotted  on  the  base     - 

follows  tl;e  general  course  of  formulas  of  the  Gordon  type, 
but  in  use  it  differs  from  such  formulas  quite  materially 

in  the  region    -  =  40  to  80 
r 

The  application  of  the  formula  is  affected  by  the  fol- 
lowing elau.se  found  in  another  part  of  the  specification : 

The  effective  or  unsupported  length  of  main  compression 
members  shall  not  exceed  120  times,  and  for  secondary  mem- 
bers 200  times,  the  least  radius  of  gyration. 

sion'^me^m  wl  "i?.*  i^^^""  to  shot  t  blocks,  but  only  to  compres- 
comD^I??on  al  ow^/T^^H,  '°  "^  classed  as  columns.  The 
thar,  ^1  "  allowed  by  the  spec  flcation  for  pieces  other 
than  columns  is  16,000,  which  figure  is  also  fixed  as  the 
hendmg   unit-stress.      Pin    and   rivel   bearini  is    24?b00. 


13,000  -  50         is  to  be  u.sed 
/• 

only  for  sccundary  members. 

'i.  I'ltOI'OKTIONrNCi  I'LATK-dlKDEliS  UV  SEfmo.V  MODU- 
LUS— According  to  common  practice,  the  llange  section 
of  plate-girders  is  determined  like  that  of  tru.sses  or  lat- 
tice-girders; i.e.,  the  e.vternal  bending  moment  is  divided 
by  the  distance  between  centers  of  gravity  of  the  flanges 
or  chords  (which  operation  gives  the  total  stress  in  the 
flange),  and  then  each  flange  is  proportioned  for  its  stress 
by  making  the  j)roper  application  of  tensile  or  compres- 
sive unit-stresses  to  net  or  gross  cross-sections,  respec- 
tively. This  practice  is  sub,iect  to  slight  variations,  some 
engineers  counting  the  web-])late  as  resisting  part  of  the 
external  bending  moment,  while  others  disregard  the  web 
in  considering  bending.  The  new  American  Bridge  Co. 
specification  sub.stitutes  an  entirely  different  procedure, 
described  in  the  following  simple  clause:* 

Rolled  I-beams  and  channels  and  built-up  members  used 
as  beams  and  girders  shall  be  proportioned  by  their  moments 
of  inertia. 

We  are  informed  that  this  refers  to  gros.'i  moment  of 
inertia,  i.e.,  computed  from  gross  sections.  It  is  intended 
to  be  used  for  finding  the  section  modulus  I/c;  where 
the  distances  from  neutral  a.xis  to  the  extreme  fiber  on 
tension  and  compression  sides  differ,  the  largest  c  is  to  be 
taken,  and  thus  the  least  1/c  obtained.  This  latter  is 
then  multiplied  by  the  allowed  bending  unit-stress  (gener- 
ally 16,000),  giving  the  moment  value  of  the  girder. 

I'late-girders  being  usually  symmetrical  or  nearly  .so. 
the  results  from  the  use  of  the  method  specified  are  ex- 
pected to  be  about  the  same  as  those  of  the  common 
method.  The  specification  states  that  members  shall  jjre- 
ferably  be  of  symmetrical  section. 

The  plate-girder  clause  is  affected  by  a  provision  that 
when  the  unsupported  length  of  compression  flange  (/) 
exceeds  10  times  its  width    (&),  the  imit-stress  in  this 

flange  must  not  exceed  19,000   —   300     7:  and  /  must 

0 

never  exceed  40  h. 

3.  A  Xew  Set  of  I-Beam  CoxyECTiox.s — The  end- 
connection  angles  of  I-beams  and  channels  which  have 
long  been  listed  and  shown  in  mill  handbooks  are  re- 
placed in  the  present  specification  by  a  new  set,  with  the 
important  feature  that,  for  the  larger  beams,  only  one 
line  of  rivets  is  used  in  each  angle-leg.  All  beams  over 
10  in.  deep  have  4x4xy'B-in.  or  4x4xi4-in.  end-connection 
angles,  with  three  rivets  for  12-in.  beams,  four  rivets  for 
IS  and  18  (and  20),  five  rivets  for  20  and  21,  six  rivets 
for  24,  and  seven  rivets  for  27-in.  beams.  Beams  8.  9 
and  10  in.  deep  have  6x4x%-in.  angles,  with  two  rows  of 
two  rivets  each  in  the  beam  leg;  beams  5,  6  and  T  in. 
deep  have  ahso  6x4x%-in.  angles,  but  with  two  i-ows  of 
only  one  rivet  each  in  the  beam  leg. 

Together  with  a  set  of  drawin.ss  and  capacity  tables  of 
these  connections,  a  set  of  rivet  stresses  is  given  for  beam 
connections,  which  contains  one  item  different  from  the 
stress  allowance  given  elsewhere  in  the  specification.  The 
bearing  value  for  "inclosed"  condition  (i.e.,  on  a  well 
gripped  between  two  connection  an.srles)  is  given  as  30,000 
lb.  per  sq.in.  This  applies  to  shop  rivets  onlv.  It  is 
stated  that  this  high  value,  as  against  the  24,000  bearing 
value  for  shop  rivets  not  "inclosed,"  is  permitted  "be- 

•Based   on   unpublished  tests,    we   are   informed. 
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cause  of  the  increased  efficiency  due  to  friction  and  grip." 
These  connection  angles  are  stated  to  have  been  de- 
signed for  bearing  and  shear  without  considering  mo- 
ment; and  the  allowable  reactions  listed  for  them  are 
stated  to  agree  with  tests  made  under  ordinary  conditions 
of  use.  Such  tests  have  not  been  published,  so  far  as  we 
know. 

Other  Featckes — The  specification  has  other  items 
worth  attention,  but  not  radical  in  the  sense  of  the  three 
above  cited.  Such  are:  Loads  include  impact,  if  any; 
but  no  rule  for  impact  is  given.  Wind  during  construc- 
tion is  to  be  taken  at  30  lb.  per  .sq.ft.,  but  wind  on  the 
finished  structure  at  20  lb.  Latticing  of  struts  is  to  be 
proportioned  for  a  shear  equal  to  2%  of  the  strut  load. 

An    Improvement  for  the  Micrometer- 
Microscope 

By  Wiljieu  Soidek* 

The  precision  now  required  in  the  manufacture  and 
test  of  various  commercial  instruments  and  materials 
has  nuule  the  microscope  an  absolute  necessity  in  every 
research  and  testing  laboratory;  its  use  is  so  general  and 
constant  that  any  improvement  in  the  accuracy  of  its  re- 
sults or  reduction  in  the  time  required  for  making  ob- 
servations is  worthy  of  consideration. 

There  are  various  tj'pes  of  micrometer-microscopes; 
however,  those  most  generally  used  for  e.vtreme  accuracy 
are  equipped  with  movable  cros.s-wires,  or  spider-lines, 
beneath  the  eyepiece,  antl  these  may  be  moved  across  the 
image  by  means  of  a  graduatc<l  head 
or  nut  (usually  graduated  to  100 
parts  around  its  circumference) 
turning  on  a  screw  attached  to  the 
frame  supjiorting  the  cross-wires. 

.U'ter  calibrating  the  pitch  of  this 
s<rew,  in  terms  of  the  magnifying 
power,  distances  may  be  determined 
by  making  settings  of  the  s])ider- 
lines  on  op])osite  sides  of  the  image. 
These  .settings  are  made  by  bringing 
the  spider-lines  up  to  the  image  on, 
say,  the  left  side,  and  taking  the 
rea<ling  on  the  graihiated  head,  then  rotating  the 
graduated  head  until  the  line  appears  to  touch  on 
the  right,  taking  a  second  rcailing.  This  is  usually  re- 
pented on  the  right,  finally  returning  to  the  left,  to  in- 
sure that  the  initial  jjosition  of  the  object  has  not 
changed.  In  many  cases  four  settings  are  made  on  each 
side.  Tile  diirerence  between  the  averages  of  the  right 
and  left  readings,  plus  the  whole  number  of  turns,  multi- 
filied  by  the  pr<)i)er  factor  (called  "screw  value")  gives 
the  desired  <listan<e. 

While  engaged  in  measuring  the  dianu'ter  oi  wires  in 
100-  and  aoo-nii'HJi  ccnient-sicve  cloth  by  this  method,  tiie 
writer  conceived  the  idea  of  making  a  device  wliicii  would 
be  niiicli  more  sjieedy  than  the  above  method  and  |)os- 
sibly  just  as  accurate.  The  diameter  of  a  wire  in  un- 
mounted cloth  may  be  dctcnnincd  roughly  by  the  u.we  of 
n  niicrometer-cali|M'r ;  if  tin-  cloth  has  been  inount(Ml  on  a 
meve  fnime  it  is  necessary  to  use  the  microHco|)0.  Prac- 
tically ul!   wircH   in    lOO-mcHh   cloth   linve  diameters  be- 
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tween  U.0(t4  and  0.005  in.  The  new  scheme  consists  in 
using  a  gage  to  fit  magnified  images  of  objects  ranging 
between  these  values. 

The  gage  consists  of  two  diverging  lines  replacing  the 
single  spider-line,  and  so  set  that  they  caliper  the  image 
of  the  wire  just  as  the  original  line  touched  the  image. 
The  divergence  is  such  that  a  wire  calipered  at  the  wider 
end  has  a  diameter  of  0.005  in.,  while  one  calipered  at  the 
narrower  end  has  a  diameter  of  0.004  in.  Xow  if  the 
intervening  positions  can  be  read  with  sufficient  accuracy, 
the  diameter  may  be  determined  to  any  degree  of  ac- 
curacy. To  facilitate  in  taking  these  readings,  I  ruled 
eleven  auxiliary  lines  beside  the  two  diverging  lines. 
The  entire  scale  is  ruled  on  a  piece  of  cover-glass  19.\19 
mm.  Its  general  appearance  is  shown  (magnified)  by  the 
accompanying  figure.  This  is  mounted  upon  the  regular 
spider-line  frame  of  the  microscope.  After  calibrating  the 
lines,  it  is  then  only  necessary  to  read  the  point  along  the 
auxiliary  scale  at  which  the  image  is  exactly  calipered 
by  the  diverging  lines.  If  we  estimate  to  tenths  of  a  di- 
vision on  the  auxiliary  scale,  we  estimate  the  diameter  to 
0.00001  in. 

The  proper  divergence  and  distance  between  lines  may 
be  readily  computed  by  simple  trigonometric  formulas 
for  any  magnifying  power.  The  lines  are  best  ruled  with 
a  diamond  attached  to  the  circular  dividing  engine. 
Lines  for  limits  other  than  those  given  above  may  be 
readily  ruled. 

Such  a  device  is  now  in  use  in  the  U.  S.  Bureau  of 
Standards.  Some  of  its  demonstrated  advantages  are 
given  below: 

(1)  The  variation  in  results,  due  to  different  ob- 
servers determining  the  same  distances,  are  decrea.sed.  on 
an  average,  by  more  than  30%.  This  would  .seem  to  indi- 
cate that  it  is  even  more  accurate  than  the  old  method. 
It  must  be  remembered  also  that  observers  taking  these 
readings  were  experienced  in  the  use  of  the  old  system 
and  that  this  was  absolutely  new  to  each. 

(2)  The  proper  allowance  for  the  width  of  the  lines 
is  more  easily  made. 

(3)  One  sets  to  both  sides  of  the  object  at  once,  conse- 
quently variations  due  to  unequal   lighting  are  reduced. 

(4)  The  time  required  for  measurements  is  only 
25%  of  the  original  time  required. 

An  Exponential  Computer 

l»v   Lulls    liOSS* 

Many  problems  that  the  engineer  meets  in  practice 
require  the  solution  of  equations  with  mixed  or  fractional 
f\|)i)neiits.  Among  these  ])roiilcms  may  be  menlioM<'d  : 
How  over  weirs,  friction  of  water  tlowing  in  ])i])ps  or  in 
open  (hannels,  friction  between  solids,  wind  and  fric- 
tifinal  rcsLstancc  of  moving  bodies,  belting  problems  in 
power  transmission,  the  laws  of  moving  gases  and  gener- 
ally of  the  properties  of  steam  ami  gases,  laws  of  mag- 
netic projiertics  of  metals,  hysteresis  losses,  electrical 
transmission  of  energy.  Tiiere  is  also  the  natural  law 
of  variation  according  to  the  f  —  2.718  ])owcr.  which 
enters  into  a  large  field  of  the  ])hysicist  and  electrical 
engineer.  A  large  ])art  of  all  experimental  laws  are  most 
accurately  eX])reHsed  by  exponential  equations.  The  actu- 
ary and  accountant  have  the  compound-interest  prol>lcin 
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to  c'oiid'iiil  willi.  This  list  may  be  oxtciulcd  into  wider 
riUiflt's:  ill  l':i((,  nature  has  not  made  its  laws  fcilldw  (uir 
arl)iti'aiv  intcj^ra!  exjxjnent  system;  it  is  only  tlie  incoii- 
\eni('iuc  of  liandiinj?  nuinl)ei's  witii  fractional  exponents 
that  has  Icil  llie  cnirini'cr  to  sul>stitu1('  tor  the  exact  laws 
otluT  ai'liilrary  apprii.xiniatc  laws  cin|il(iyinu'  lerins  of 
sim])le  intc.ural  |)owers. 

The  slide-rule   handles   primarily   numbers  having  an 
exponent  of   I,  and  by  a  double  setting  exponents  of  Y^ 
g           Bcise  (Extended) 
I5-]  


;o5S  o 


-— 'c^    to   ■^  if) vOf^556So 
(3  666   6  o  oddoo-  - 


OOOOO    Lll  OiTiOlTiiO    O    OOOC 


P    =    Power  ~  ENONe»fe 

Exponential  CoMPUTixr;  Cii.vkt.  i-'oh  Solvixo  /;  =  mb^ 

(Designed    and    copyrighted    by    Ijouis    Ross.) 

and  2*.  Outside  the  defined  range  no  direct  solution  is 
possible.  To  fill  the  special  needs  of  other  exponents, 
special  tables  have  been  computed,  and  printed  in  the 
forms  of  handbooks  giving  powers  especially  used  in  a 
given  field,  as  the  '/.,  power  table,  and  the  recent  1.7 
power  tai)le  issued  to  cover  the  magnetic  field. 

An  Plxponential  Computer  has  recently  been  devised 
by  the  writer,  which  consists  of  a  straight-line  cluirt  and 
a  straight-edge,  or  better  a  line  hair-line  drawn  on  a 
strip  of  transparent  celluloid.  This  computer  multiplies 
and  divides,  like  an  ordinary  slide-rule,  but  in  addition 
it  gives  at  one  setting  any  power,  from  0  to  infinity,  or 
any  root  of  any  number;  it  will  also,  at  one  setting,  mul- 
tiply any  number  by  any  root  or  any  power  of  any  other 
number.  Trigonometric  or  any  other  special  functions 
can  be  handled  by  labeling  one  line  on  the  chart  with  a 
scale  of  those  functions. 

•Log-log  slide-ru  es  liandle  fractional  exponents.  Ses 
Eng,  News.  July  S,  1909,  p.  40. — Ed. 


Expressed  algebraically,  the  Exponential  (,'oiii|)uter 
will  siiKc  Ml  unc  setting  any  unknown  in  the  equation 
n  =  ;///;'',  and  with  two  settings  any  unknown  in  the 
ecpialioii  .'■   —   inybP. 

.\  rediiicMl  (•o[)y  of  this  chart  is  given  herewith.  Fur 
the  purpose  of  showing  more  clearly  its  construt'tioji  and 
use,  most  of  the  intermediate  coordinates  have  been  omit- 
ted; the  readings  made  in  the  worked  examples  are  cor- 
respondingly crude. 

Referring  to  the  diagram,  the  left  and  right  edges, 
labeled  m  =  iitulliplifr  and  h  =  biiac,  respectively,  carry 
Jogarithmic  scales,  and  they  are  drawn  any  convenient 
distance    (L)    apart.      The   vertical    lines   are   drawn    at 

distances   from   the  left   reiiresented   bv    1.  ,,    where 

'  ■  ])  +  \ 

p   is   the   power   or   exponent,    indicated    at    the   bottom. 

The  ba.se  scale  at  the  upper  right  corner  is  extended  by 

folding  it  over  the  top  marginal  line. 

The  use  of  the  diagram  is  based  on  the  construction 

explained  above,  which  is  such  that  a   line  across  the  b 

and  m  scales  cuts   the  vertical    //    line   at    the   diagonal 

n  =  mh^;  i.e.,  any  straight    line    across    the    diagram 

passes  through  the  three  points  b,  m  and  the  intersection 

of  /;  with  the  diagonal  n*  Hence,  pass  a  straight   line 

across  the  diagram,  and  read  whichever  one  of  the  four 

factors  is  unknown  ;  two  points  being  determined  by  the 

known  factors,  the  third  point  solves  the  unknown. 

EXAMPLE.S — Two  positions  of  the  straight-edge  are  rep- 
resented by  dotted  lines  in  the  illustration.  The  dotted  line 
near  the  middle  is  cut  by  a  dash  in  its  left  half,  this  intersec- 
tion representing  a  reading  of  the  formula  3.44  =  2.27  X 
4.76<'-".  Any  three  of  the  elements  of  this  formula  serve  for 
obtaining  the  line  and  the  point  where  the  fourth  element 
may  be  read.  Similarly,  the  dash  in  the  right  half  of  the 
dotted  line  marks  the  point  which  determines  the  relation 
500   -   2.27    X    4.76»--. 

The  dotted  line  at  the  bottom  of  the  sheet  passes 
through  m  =  1.  and  solves  equations  of  the  type  n  =  b". 
Thus,  to  find  in  how  many  years  money  will  triple  at 
18%  compound  interest,  the  equation  is  l.ls'  =  3.  The 
dotted  line  passes  through  b  —  1.18;  where  it  cuts  the  diag- 
onal n  =  3,  read  p  =  6.6  years.  Likewise,  to  find  how  many 
years  it  will  take  money  to  increase  50%  at  the  same  rate, 
read  on  the  same  dotted  line,  at  its  intersection  with  n  -  1.5, 
p    =    2.4    years. 

To  maite  up  a  table  of  numbers  raised  to  any  particular 
power  it  is  only  necessary  to  draw  a  vertical  through  that 
power;  pivot  the  straight-edge  about  m  =  1  (lower-left 
corner),  set  its  lower  end  on  any  number  in  the  right-hand 
scale,  and  at  the  intersection  of  the  straight-edge  with  the 
power  vertical  read  the  answer.  Thus  the  power  e  —  2.71S 
has  been  indicated  on  the  diagram  by  a  vertical  dash  lin.-.  By 
its  aid  one   reads  on  the  lower  dotted   line  1.18"=    =   1.6. 

The  diagram  has  a  pleasing  mathematical  finish  in 
that  it  contains  the  full  scope,  from  0  to  infinity,  of  each 
scale;  and  a  still  more  pleasing  practical  a-spect  in  that 
the  most  used  range  of  powers  and  numbers  is  by  far  the 
most  open  and  accurate.  A  scale  of,  say,  tangents  may 
be  placed  just  above  and  parallel  to  the  m  scale,  on  the 
extension  of  the  diagonals,  for  use  as  a  multiplier ;  or  be- 
low the  liase,  if  it  is  to  be  raised  to  any  ])ower. 

The  h  and  m  scales  need  be  extended  to  the  value  of 
10  onlv;  in  the  diagram  they  have  been  plotted  to  13  to 
recover  the  space  lost  by  the  convergence  of  the  lines  in 
the  lo^\er  right-hand  corner. 

The  extended  base  (at  the  top,  for  J  =  13  to  10,000) 
can  be  used  only  with  m  =  1.  For  any  other  value  of  ra, 
first  find  b^,  then  multiplying  this  by  m,  using  the  /;  ^•■■■ 
1  line  for  this  last  multiplication. 

•The  proof  can  readily  be  derived  by  the  interest. 
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The  "Rainy  Day"  Theory    of  Office- 
work 

(A  plea  for  more  office  nieu  iu  the  field  office  on 

coustructiou.) 

By  "Coxstructiox  Engineer" 

A\'hy  is  it  that  iu  the  matter  of  keeping  up  the  re- 
cords in  the  field  offices  on  construction  the  "rainy  day" 
fallacy  still  obtains  to  such  an  extent  ? 

The  theory  underlying  this  is  that  the  work  of  cleaning 
up  the  hundred  and  one  little  odds  and  ends  which  ac- 
cumulate rapidly  and  unceasingly  on  any  job  will  be 
done  by  the  field  party  on  the  days  when  outside  work  is 
impossible.  As  it  works  out  in  practice,  however,  all 
members  of  the  field  party  have  their  minds  centered  on 
the  construction  work,  which  is  the  live  part  of  the  job, 
and  they  find  that  a  strong  effort  is  needed  to  concentrate 
on  a  page  of  notes.  The  result  is  that  unless  the  head 
of  the  party  supplies  a  constant  stimulus  to  work,  the 
men  under  him  are  apt  to  carry  their  responsibilities  very 
lightly  and  to  regard  the  da/s  work  as  a  formality  begin- 
ning at  eight  and  ending  at  five.  The  head  of  the 
party  always  has  plenty  to  do,  however,  and  if  he  kept 
the  rest  steadily  and  intelligently  at  work  all  day  long 
he  could  do  none  of  his  own  pressing  work.  The  result 
is  that  the  men  chafe  at  the  confinement,  their  attention 
lag.s,  and  they  socn  become  restless  and  noisy,  simply 
because  they  are  essentially  out  of  their  element.  The 
day  passes  and  little  real  progress  is  accomplished. 

In  the  winter  season  there  is  a  little  better  opportunity 
for  organized  effort  under  this  theory,  but  even  in  that 
season  it  does  not  always  work  out.  There  is  always  some 
field  work  to  be  done,  and  vacations,  overtime  and  holi- 
days break  into  the  working  period.  Usually  the  result  is 
that  winter  slip.s  away  with  much  left  undone  in  the  way 
of  cleaning  up  defective  records  and  making  notes  and 
drawings  systematic  and  accessible. 

Why  not  provide  in  the  original  organization  an  office 
man  whose  business  it  shall  be  to  see  that  the  notes  and 
records  are  in  proper  form  and  are  kept  up  to  date? 
You  say  that  this  would  add  to  the  cost  of  construction. 
Does  it  really  do  so?  Consider  what  is  very  likely  to  hap- 
pen on  the  usual  job  which  lacks  such  an  office  man. 
Everything  runs  along  smoothly  during  con.struction,  and 
after  two  or  three  seasons  the  work  draws  to  a  close,  and 
the  final  estimate  is  taken  up.  The  notes  are  gone  over 
and  duplications  appear,  with  too  much  difference  to  be 
ignored.  Conflicting  elevations  bob  up  in  the  most  un- 
expected places  without  explanation.  Owing  to  the  rush 
of  daily  routine,  the  little  side  notes  were  not  jotted 
down,  and  tlieir  absence  is  now  fatal.  At  the  time  the 
notes  were  taken  everything,  of  course,  was  clear,  but 
Biiice  that  time  it  has  grown  cold  and  forgotten.  The 
force  has  changed  and  probably  no  one  is  left  who  was  on 
the  job  at  that  time  and  who  might  explain  away  the  con- 
fusion. Under  tin-  circumstances  the  contractor  must  be 
given  the  benefit  of  the  doubt.  Little  items  of  this  kind 
here  and  there  soon  run  uj)  to  a  surprising  amount  of 
money,  enough  to  account  for  a  good  part  of  the  offici; 
man'8  nalary  had  be  been  there  to  save  just  such  losses. 

Or,  assume  that  at  last  the  estimate  is  out  (probably 
overdue  even  then)  and  the  contractor's  extra  bills  are 
taken  up.  One  item  in  these  is  found  to  cover,  say,  $l.'jOO 
worth  of  work  whiih  you  arc  morally  certain  shoidd  not 
be  allowed.     On  looking  into  the  notes  you  find  a  couple 


of  pages  that  cover  the  point,  you  feel  sure,  but  unfortu- 
nately they  have  neither  date  nor  heading.  In  this  con- 
dition you  are  unable  to  prove  your  side  of  the  case,  and 
very  likely  the  item  will  have  to  be  allowed — an  amount 
which  would  pay  the  salary  of  an  office  man  for  a  year. 

Surely  there  are  good  reasons  for  establishing  the 
policy  right  at  the  start  of  keeping  everything  up  to  date 
iu  the  field  offices  and  providing  the  organization  neces- 
sary to  accomplish  it.  This  arrangement  will  exert  a 
wholesome  effect  on  all  who  come  within  its  influence,  for, 
while  habits  of  procrastination  may  often  grow  to  large 
proportions  unnoticed,  it  is  just  as  easy  to  form  habits 
of  the  very  opposite  character.  Having  provided  the 
proper  organization,  let  it  be  understood  that  things  are 
not  to  be  allowed  to  drift  along  and  that  all  branches  of 
the  work  must  be  kept  up  to  date.  There  is  a  snap  and 
go  in  the  resulting  atmosphere  which  all  will  feel,  and 
the  result  will  be  increased  efficiency. 

Current  Observations  With  a  Stadia 
Float 

By  B.  L.  G.  Rices* 

In  conjunction  with  some  protective  bulkhead  construc- 
tion at  the  terminals  of  the  Atlanta,  Birmingham  & 
Atlantic  E.R.,  at  Brunswick,  Ga.,  it  was  necessary  to 
make  float  observations  at  frequent  intervals  to  determine 
the  direction  of  the  tidal  currents  across  the  location  of 
the  new  entrance  to  the  basin  between  the  bulkheads  to 
be  constructed. 

These  terminals  are  located  on  the  north  shore  of  the 
East  River  about  opposite  where  it  joins  the  larger 
Turtle  River,  which  flows  into  St.  Simons  Sound.  The 
East  River  carries  an  abundance  of  fine  light  silt,  par- 
ticularly along  the  shallow  shore  water  out  of  the  main 
current.  This  silt  is  continuously  moved  about  by  the 
tides,  and  is  readily  deposited  along  the  shores  and  where 
the  current  is  retarded.    After  years  of  this  silt  deposit- 
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in;;,  the  I'litnuico  juid  tlio  basin  at  (lie  terminal  becanio  so 
lillcd  with  silt  that  extensive  (Ireili^ing  has  I'ecently  i)een 
iK'ii'ssary  to  permit  iiavif^atioii.  The  new  ])r()tective  bulk- 
head construction  complet(^ly  closes  this  basin  exce])t  for 
a  width  of  180  ft.  between  the  bulkheads  at  the  new  en- 
Ira  nee  to  the  basin  out  near  the  current  of  the  East 
liiver  (see  Fig.  1 ). 

To  be  of  greatest  eflect  in  clearing  the  basin  of  silt,  the 
bulkiieads  were  built  with  their  outer  ends  on  a  line 
parallel  to  the  average  tidal  current  which  carries  the 
silt.     Therefore  it  was  necessary  to  make  observations 
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for  determining  the  direction  of  the  currents.  As  most 
descriptions  of  float  observations  are  meager  and  lacking 
in  practical  details,  special  methods  had  to  be  devised 
for  the  work. 

The  controlling  conditions  were  as  folows:  At  the 
basin  entrance  the  tide  ordinarily  ranges  about  7.5  ft., 
producing  a  considerable  current — about  3.5  nautical 
miles  per  hour  in  the  main  channel.  The  water  surface 
is  generally  choppy  and  frequently  is  rough  with  unusual 
disturbances  from  the  wash  of  steamers  and  tugs.  The 
width  of  the  rivers  precluded  the  use  of  sighting-ranges; 
ranges  were  also  out  of  consideration  because  the  object 
of  measurement  was  direction  of  currents  rather  than 
velocity.  Only  one  instrumentman  could  be  used,  and 
therefore  intersection  methods  were  eliminated.  The 
observations  had  to  be  taken  when  other  work  permitted, 
which  meant  that  frequently  the  observations  would  have 
to  be  made  in  undesirable  weather. 

After  some  experiments  a  combination  surface-and- 
submerged  float  was  tried,  but  this  was  discarded  be- 
cause of  complicated  rigging,  unsteadiness  in  surface 
disturbances  and  being  difficult  to  handle  with  two  men 
in  a  boat,  on  choppy  water  particularly.  The  float  finally 
adoirted  and  about  to  be  described  gave  entire  satisfac- 
tion with  a  long  list  of  observations  in  all  kinds  of  water 
disturbances. 

The  float  is  shown  in  detail  in  Fiff.  2.     It  is  made  of 


a  well  seasoned  white  pine  log  from  which  the  bark  had 
been  removed,  about  G  ft.  long  and  about  12  in.  in 
diameter.  It  was  thoroughly  painted  two  coats  of  red 
lead.  About  18  in.  from  the  top  a  11/2-'"-  crossbar  was 
driven  through  at  right  angles  to  the  axis  and  made  to 
])r()ject  a  foot  on  each  side,  to  serve  as  a  liandie.  Into 
the  bottom  end  was  driven  a  T-bolt  holding  cast-iron 
washers  sufficient  to  submerge  the  float  vertically  until 
8  in.  to  10  in.  remained  above  the  water  surface.  Into 
the  center  of  the  top  was  bored  a  li/o-'"-  li"'o  to  form  the 
socket  for  the  stadia  pole.  For  towing,  a  line  was  made 
fast  under  the  handle,  and  while  floating  free  this  line 
was  slipped  over  a  spike  driven  into  the  top  of  the 
float  log. 

The  stadia  pole  was  the  main  feature  of  the  complete 
float.  It  was  made  of  a  straight  bamboo  pole  about  15 
ft.  long.  Bamboo  was  selected  for  its  strength  combined 
with  lightness  and  cylindrical  form.  The  foot  marks 
were  painted  alternately  red  and  white  enamel  around 
the  ])ole,  while  between  0.4  and  0.5  ft.  points  in  each  foot 
space  there  was  painted  a  band  of  the  other  color  to  mark 
the  half  foot  and  serve  as  a  gage  in  estimating  the  tenths. 
The  zero-mark  of  the  pole  was  made  to  be  about  2  ft. 
above  the  water  when  the  pole  was  in  position  in  the 
socket  of  the  float.  The  zero,  5-ft.  and  10-ft.  points  were 
marked  by  20-d.  nails  driven  across  the  pole.  Although 
this  stadia  rod  reads  only  to  tenths  of  a  foot,  the  results 
are  close  enough  for  the  practical  purpose  for  which  it 
was  designed,  when  plotted  on  a  scale  of  100  ft.  to  an 
inch.  Finer  graduations  for  this  work  would  only  com- 
plicate the  observations  and  would  be  useless  on  a  float 
moving  1.5  ft.  per  sec.  with  the  current  and  moving  verti- 
cally with  the  surface  disturbances. 

The  float  proved  to  be  very  steady  in  rough  water  and 
was  practically  undisturbed  by  wind  because  of  the  light 
round  pole  which  gave  so  little  resistance  compared  to 
the  submerged  float.  Serious  disturbances  were  caused 
by  counter  under-currents  around  piers  and  piles,  but  it 
was  seldom  used  in  such  areas. 

The  float  was  handled  by  one  man  from  a  motor  boat. 
When  being  towed,  the  stadia  pole  was  slipped  from  the 
socket  in  the  float  and  laid  on  the  deck.  The  line  attached 
to  the  float  under  the  crossbar  was  made  fast  to  the  for- 
ward cleat,  allowing  the  float  to  come  alongside  well 
ahead  of  the  propeller.  Arrived  at  the  point  where  a 
"run"  of  the  float  was  to  start,  after  the  boat  had  stopped 
and  the  float  had  settled  into  a  vertical  position  the  pole 
was  slipped  back  into  place  in  the  top  of  the  float,  the 
towing  line  dropped  onto  the  spike  in  the  top  and  the 
float  swung  into  the  current. 

The  observations  were  made  from  an  elevated  plat- 
form at  the  end  of  the  long  pier  {TL  in  Fig.  1),  which 
point  was  about  on  a  line  with  the  current  direction 
across  the  approximate  position  of  the  entrance  between 
the  new  bulkheads.  A  tide-gage  was  set  where  it  could  be 
read  from  the  instrument  at  any  time  during  the  observa- 
tions. 

The  observer  set  up  at  the  station  on  the  platform, 
oriented  the  instrument  from  the  water  tank  {^YT  in 
Fig.  1)  as  zero,  and  attached  a  watch  to  the  transit  for 
noting  the  time  of  each  stadia  reading.  The  upper 
motion  and  the  horizontal  axis  were  clamped  sufficiently 
to  hold  any  set  position.  Using  the  vertical  slow-motion 
screw  the  observer  followed  the  stadia  pole  imtil  simul- 
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FORM  OF  FIELD  NOTES. 
(Notes  for  obsenation  No.  43.  as  shown  on  map  Fig.  1.) 

Lefthand  Page 


Rigbthand 
page 


Date 

Stadia 

Hor..\ngle 

Time 

Gage 

Tide 

Oct.  26.  '12 

310 

34° — 40' 

10:30A 

4.9 

Spring  Ebb 

43 

310 

42°^0' 

:30J 

H.W.7;19 

Hadden 

350 

57°— 20' 

:32 

AM 

Obser>-er 

410 

60°— 50' 

•Ft 

490 

78°— 0' 

:34l 

MO 

80°— 55' 

:35 

600 

83°— O' 

:36 

710 

84°— 45' 

:37 

800 

85°— 35' 

:38 

910 

85°— 15' 

10:39 

Remarks 
Calm 
Bulkheads 
Completed 


taneous  readings  were  made  with  both  stadia  wires.  The 
stadia,  time  and  horizontal  angle  were  then  noted.  The 
tide-gage  was  read  as  often  as  necessary.  This  completed 
the  field  observation.  ^Vfter  a  little  practice  such  ob- 
servations were  made  at  a  rate  a  little  better  than  a 
"shot"  or  reading  to  the  minute.  Readings  on  the  float 
were  continued  lunil  the  distance  was  about  1000  ft.,  un- 
less stopped  for  other  reason. 

Each  run  of  the  float  or  continuous  set  of  observatioiis 
was  given  a  consecutive  nunlber,  which  served  to  identify 
it  both  in  the  field  and  on  the  plot.  The  date,  weather, 
angle  of  the  wind  and  observer's  name  then  completed 
the  field  notes.  The  form  of  complete  notes  for  one  run 
of  the  float  is  shown  in  the  table  below,  which  is  a  cojjy 
of  the  notes  taken  for  run  Xo.  43  as  shown  plotted  on 
Fig.  1.  The  angle  of  the  wind  was  taken  by  swinging 
the  telescope  of  the  transit  into  the  wind  and  noting  the 
horizontal  angle. 

In  the  office  the  times  of  high  and  low  water  were 
comjjuted  from  the  tide  tables,  and  from  this  time  the 
hours  and  minutes  of  the  quarters  of  the  tide  were  fig- 
ured, also  adding  the  nature  of  the  tide  (spring  or  neap). 
The  condition  of  the  tide  makes  distinct  differences  in 
the  current  velocities  and  direction,  for  the  same  time 
after  slack  water. 

The  observations  were  then  plotted  by  the  usual  meth- 
ods for  stadia  surveys;  then  the  number  of  the  "run" 
was  added  (as  .shown  in  the  small  circles  on  Fig.  1),  and 
the  direction  of  the  current  was  indicated  by  an  arrow. 
The  current  velocities,  while  not  preci.<e,  were  reasonably 
accurate  as  determined  by  scaling  a  distance  between 
known  time  points  after  the  float  was  well  started.  The 
only  method  for  accurate  velocities  would  be  by  the  use 
of  a  current  meter. 

The  maj).  Fig.  1,  shows  the  area  where  over  si.xty 
"run.s"  as  described  have  been  observed  during  the  past 
five  months.  The  dotted  lines  are  the  plots  of  the  typical 
currents  before  the  diaphragm  and  bulkheads  were  con- 
structed (luring  the  past  summer.  These  currents  show 
how  and  where  the  silt  has  been  carried  and  (leposite<l. 
They  demonstrate  clearly  the  need  of  protective  bulkhead 
construction  on  lines  to  deflect  these  currents. 

Construction  work  was  completed  about  .\ov.  1.  The 
full  lines,  j)lots  of  ob.servations  made  since  the  const,  uc- 
tion  work  was  completed,  show  how  successfully  the.se 
currents  have  been  ilcflectcd  to  clear  tlie  new  entrance 
to  the  basin.  About  slack  tide  there  are  edilies  formed 
across  tliis  entrance,  but  (iny  deposit  will  be  slight  and 
probably  be  cleared  by  heavy-draft  steamers,  .\round 
the  outside  of  the  entrance  the  line  of  demarkation  be- 
tween the  dear  water  of  the  Imsin  and  the  muddy  water 
of  the  river  is  very  definite. 

Marclay  Tarsons  &  Klapp.  (Id  Wnlj  St.,  New  York,  are 
engineers  for  this  work,  with  the  writer  as  resident  engi- 
neer and  (!.  Kadden.  as  assintant  engineer. 
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Tank  Design.   Behavior  of  a  Large 
Gas-holder  Tank 

In  connection  with  a  further  reference  to  the  matter 
on  tank  design  discussed  on  p.  170  of  our  Jan.  23  issue 
and  p.  1153  of  our  Dec.  19  issue,  an  interesting  state- 
ment on  the  distortion  of  a  large  tank  is  given  in  the  fol- 
lowing letter: 

.  Sir — The    further     discussion 

I         1  of    the    proper    design    of    steel 

I         1  tanks   seems    to    require    tor    its 

I         I  conclusion        a       comprehensive 

I         1  analjsis  of  the  elasic  behavior 

of   such   a    vessel    under    hydro- 
static pressure. 

Mr.  Maguire's  obvious  error 
is  that  he  conceives  of  the 
tank  as  being  circumferentially 
elastic,  but  vertically  inelastic. 
Its  reasoning  would  require  an 
assumption  which  conflicts 
with  the  established  theories 
of  the  elasticity  of  metals  and 
also  with  the  known  behavior 
of  tanks  under  fluid  pressure. 
In  order  that  our  thoughts 
may  be  better  directed  to  the 
problem,  let  there  be  assumed 
a  steel  tank  200  ft.  in  diameter 
and  45  ft.  deep,  such  as  would 
be  used  for  a  large  gasholder. 
With  the  usu.al  proportions, 
such  a  tank  would  have  nine 
courses  of  plating  in  the  height 
of  the  shell.  These  several 
courses  would  vary  in  height 
from  about  4  ft.  6  in.  at  the 
bottom  to  about  6  ft.  G  in.  at 
the  top.  The  bottom  course  of 
plates  is  attached  to  the  bot- 
tom of  the  tank  by  a  heavy 
curb  angle,  which  extends 
around  the  entire  circumfer- 
ence. The  top  edge  of  the  up- 
permost course  is  stiffened  by 
a  heavy  curb,  or  in  the  case  of 
a  gas-holder  by  a  circular  girder.  The  thickness  of  the  top 
course  of  plating  is  governed  b.v  practical  considerations  and 
is  somewhat  more  than  the  stress  conditions  would  require. 
When  the  tank  is  acted  upon  by  the  hydrostatic  pressure, 
there  results  a  circumferential  stretching  of  the  metal  which 
would  be  the  same  at  all  points  from  the  top  to  the  bottom. 
If  it  were  possible  to  so  proportion  the  tank  plates  that  the 
unit-stress  In  the  plating  would  be  exactly  the  same  at  all 
points  in  a  vertical  plane.  However,  this  Is  not  the  case.  The 
bottom  course  of  plating  Is  restrained  by  its  connection  to 
the  tank  bottom  and  by  the  adhesion  to  the  foundation,  while 
the  excess  of  metal,  assisted  by  the  top  curb,  or  circular 
girder,  reduces  the  expansion  at  the  top  to  a  very  small  In- 
crement. 

Referring  to  the  accompanying  sketch,  the  heavy  dotted 
line  Indicates  the  position  of  the  tank  wall  before  the  appli- 
cation of  pressure,  and  the  heavy  full  line  the  position  after 
distortion  resulting  from  the  pressure.  The  curve  was  de- 
duced from  observations  made  upon  a  very  large  steel  tank, 
which  contained  some  15.000.000  gallon.s  of  water.  It  may  be 
seen  by  inspection  that  the  llexiblllty  of  the  lowest  course  of 
plating  In  a  vertical  plane  results  in  a  diminution  of  the 
restraint  of  the  tank  bottom  as  the  second  course  Is  ap- 
proached, and  that  the  maximum  expansion  Is  at  or  near  the 
horizontal  seam  B.  A  computnllon  of  thi-  unil-stresses  based 
upon  the  observed  distortion  of  the  plates  Indicated  that  the 
unit-stress  at  A  wan  six  times  that  at  .\.  while  the  unit-stress 
at  the  upper  edge  B  of  the  plate  A-Il  whs  BB'Jt  greater  thon 
It  was  at   the  lower  edge  A. 

I    would    suggest    that    Mr.    Maguire    develop    his    theory    In 
1  otineitloM   with  the  above  observed   behavior  of  a  large  tank 
Yours   very    truly, 

IIKHBKItT   \V.    ,\I,RirH, 
KnglneerIng  IJeprrtment.  ('onsolldaled  Gad.  Co. 
New    York   City.    Feb.    4.    liil.1 

I  nit  tarnln  of  lli-miiiiil  of  <'ll)  ili-riifie  by  contiael  in  Wash- 
Inglon.  IJ.  f..  ilurUiK  I1II2  were.  Caiimge.  per  ton.  »I.4I: 
uHhes,  per  cu.yd..  10. 3A:  miscellaneous  ri'fuse.  per  cu.yd..  J"  11 
nlghl  soil,  per  bbl.,  $0.7K:  dead  iirlmalH.  each.  «0.in:! 
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A  »ttfnm  Shwvrl'M  Hnnl  Job  is  wi-U  lUustiatfil  in  the  au- 
companylriK  view  sent  us  by  Albert  J.  Hlmes,  Enfrineer, 
Grade  Klimination,  New  York.  Chleajvo  &  St.  Louis  R.R.  at 
Cleveland,    Ohio.      Mr.   Himes   writes: 

The  photoKraph  shows  an  S-ft.  circular  sewer  encountered 
by  a  steam-shovel  in  excavating  for  the  depression  of  the 
N.  Y.,  C.  &  St.  L.  R.R.  tracks  at  East  105th  St.,  Cleveland. 
Throuprh  some  misinformation  the  sewer  was  supposed  to  be 
about  six  feet  lower,  and  the  shovel  coming;  upon  it  un- 
expectedly in  the  middle  of  the  night,  was  obligred  to  break 
its  way   through   the   sewer   oi-   suspend   work  until   the  sewer 


An  8-ft.  Concrete  Seavek  Cut  Thhouoh  by  a  Steam 
Shovel 


could  be  removed  in  some  other  way.  The  volume  of  flow 
through  the  sewer  was  exceedingly  small  and  there  was  no 
objection  to  breaking  through.  This  the  steam  shovel  did 
successfully  although  the  sewer  was  constructed  of  a  flrst- 
class  quality  of  concrete  reinforced  by  lV4x%-ln.  flat  bars 
15  in.  c.  to  c.  placed  transversely  and  five  \^-in.  round  bars 
in  the  top  placed  parallel  with  its  length.  The  shovel  was  a 
70-ton,    Bucyrus   pattern. 

niovlnis;'  a  Drn(j;--line  Elxeavator — After  a  drag-line  exca- 
vator has  been  standing  in  one  position  for  some  time  with- 
out being  moved  there  is  a  tendency  for  the  rollers  to  settle 
into  the  planks.  This  will  make  the  moving  of  the  excavator 
quite  difhcult  and  this  condition  is  augmented  by  the  collec- 
tion of  dirt  and  small  pebbles  beneath  the  rollers.  It  is  also 
found  in  many  instances  that  the  planks  will  settle  down  at 
the  point  of  contact  with  the  rollers  and  the  outer  ends  will 
raise,  which  practically  necessitates  starting  the  machine  up 
hill  when  moving  it.  When  an  excavator  is  found  in  this  con- 
dition it  will  be  a  very  difl^cult  job  to  pull  it  ahead  with  a 
steady  pull  of  the  cable,  in  fact  the  cables  are  likely  to  be 
snapped  because  of  the  tremendous  strain  put   upon   them. 

The  proper  procedure,  after  the  chock  and  braces  have 
been  removed  and  the  bucket  has  secured  a  good  hold  ;"n  the 
material  ahead,  is  to  throw  in  the  clutch  and  then  to  slowly 
open  the  throttle  until  a  good  strain  is  obtained  upon  the 
cables,  when  the  clutch  should  be  quickly  thrown  out.  This 
will  permit  the  machine  to  return  to  its  former  bearing  and 
go  a  bit  beyond.  By  again  applying  the  strain  on  the  cable 
at  the  proper  moment  the  machine  can  be  rocked  back  and 
forth  on  the  rollers  until  the  latter  are  clear  of  the  rut 
where  they  had  settled  into  the  planks.  The  machine  will 
then  move  forward  easily.  This  method  has  been  found  very 
satisfactory  and  is  a  great  saving  both  in  time  and  in  re- 
pairs over  the  method  of  pulling  straight  away. — ["The 
Excavating    Engineer,"    January,    1913]. 

Recent  DeTelopments  In  Surveyinj:;  InMtruntents  include  a 
compass-testing  device  and  a  plane-table  orienting  device. 
These  have  been  introduced  in  the  topographic  service  of 
the  U.  S.  Geological  Survey,  ara  were  described  by  E.  E.  R. 
Tratman  (Engineering  News)  in  a  paper  dealing  with  mod- 
ern designs  of  engineering  instruments,  which  was  read  at  the 
annual  meeting  of  the  Illinois  Society  of  Engineers  and  Sur- 
veyors, at  Chicago,  Jan.  22-24.  The  compass  device  is  for 
testing  all  compass  needles  before  they  are  sent   out   for  field 


work.  It  has  been  found,  as  a  result  of  Hystematlc  tCBtB, 
that  many  compass  needles  (even  when  received  new  from 
the  maker)  are  deflclent  in  maKnetism.  Under  the  new  syH- 
tem.  every  compass  owtied  by  the  Survey  Is  numbered,  and 
before  it  goes  out  for  use  It  Is  tested  with  a  standard  compass. 
The  deflection  of  the  standard  compass  while  swlnRlng  freely, 
caused  by  the  needle  under  test  when  placed  In  a  fixed  direc- 
tion and  distance  from  It,  is  noted  and  recorded.  A  later  test 
of  the  same  needle  will  Indicate  Its  quality.  If  It  Is  made  of 
a  poor  grade  of  steel  or  is  badly  tempired.  It  will  probably 
lose  a  large  part  of  its  magnetism.  If  the  loss  Is  excesBlvo 
the  needle  will  be  replaced  by  a  new  one.  After  each  test 
the  needles  are  remagnetized  by  Inserting  them  In  a  sole- 
noid, after  which  a  second   test   is  made  and   recorded. 

A  simple  device  for  orienting  the  plane-table  without  the 
use  of  compass  needles  was  developed  during  1912  and 
adopted  for  use  In  all  areas  where  local  conditions  are  such 
that  variable  declination  may  be  expected.  This  Is  the  D.  H. 
Baldwin  solar  chart,  being  named  after  its  inventor,  who  Is 
a  topographer  of  the  Survey.  It  is  based  on  the  principle  of 
a  sun  dial  having  a  vertical  gnomon  or  stylus.  The  payer 
chart  used  has  on  it  all  the  data  needed  for  laying  off  the 
proper  angle  for  any  hour  of  the  day  and  for  any  day  of  any 
year  in  this  century.  Although  on  first  sight  the  chart  ap- 
pears quite  complicated,  in  practice  it  is  found  both  simple 
and  rapid.  While  the  sun  Is  visible  the  table  can  be  oriented 
with  it  in  less  than  the  time  required  for  a  swinging  com- 
pass needle  to  settle. 

Adhesion  of  Old  to  New  Concrete — A  Paper  by  H.  St.  G. 
Robinson  before  the  Institution  of  Civil  Engineers  In  London, 
entitled  "Experiments  on  the  Adhesion  of  Old  and  New  Con- 
crete." set  forth  the  results  of  a  short  set  of  experiments  on 
this  subject.  The  author  tested  a  number  of  prisms  of  con- 
crete as  cantilevers  and  noted  the  relative  efiiciency  of  joints 
formed  under  different  conditions.  The  standard  prism  to 
which  all  the  others  were  compared  was  molded  in  one  piece 
and  four  types  of  joints  were  tested,  six  specimens  being 
prepared  for  each  type.  Assuming  the  solid  prism  to  have  an 
efficiency  of  lOO'/r,  the  following  were  the  results  for  the  other 
series:  (a)  Face  wetted  only,  38.3';^:  (b)  face  roughened  and 
wetted,  56.2%:  (c)  face  roughened  and  grouted.  85.5',;;  (d) 
face  treated  with  acid,  829;.  The  four  types  are  described 
as  follows:  In  "a"  the  faces  of  the  seven  days'  old  concrete 
"Which  constituted  the  two  separate  parts  of  the  prism  were 
merely  washed  and  well  wetted  prior  to  the  imposition  of  new 
material.  As  these  faces  had  been  molded  against  the  some- 
what rough  softwood  board  they  were  fairly  open  and  coarse, 
and  the  somewhat  high  efficiency  obtained  with  these  joints 
is  due  to  this  roughness.  Tn  series  "b"  the  faces  were  rough- 
ened with  a  chisel,  all  the  loose  material  cleared  away  and 
the  surface  thoroughly  wetted.  In  series  "c"  the  faces  were 
prepared  first  as  in  series  "b,"  and  then  were  washed  over 
several  times  with  a  thick  wash  and  a  semiliquid  cement 
grout,  the  new  concrete  being  immediately  applied.  In  series 
"d"  the  faces  were  thoroughly  cleansed  with  water  and  treated 
with  hydrochloric  acid.  After  the  acid  had  removed  the 
cement  to  a  sufficient  depth  to  expose  the  aggregates  and 
thus  leave  a  very  rough  face,  all  traces  of  the  acid  were  re- 
moved with  stiff  brushes  and  water,  and  the  new  concrete  was 
then   applied. 

All  the  blocks  were  made  at  the  same  time:  the  artificial 
joints  were  made  seven  days  later,  and  the  whole  set  was 
tested  28  days  after  their  manufacture. 

Solving  <luadratlOH  by  Slide-rule — A  slide-rule  solution  for 
quadratic  equations  is  given  by  R.  W.  Stewart,  Engineer  of 
Bridge  Department  in  the  City  Engineer's  office,  Los  Angeles, 
Calif.  One  of  the  commonest  cases  is  that  of  computing 
tangent  offsets  to  a  circle,  as  in  getting  ordinates  to  an  arch, 
and  this  case  is  taken  as  an  example.  If  R  is  the  radius  of 
the  circle,  and  a  point  on  the  tangent  is  distant  x  from  the 
point  of  tangency,  the  ofl'set  y  at  point  x  to  the  circle  is  ob- 
tained   from    the   semicircle    rule: 

y    (2R  —  y)    =    x= 
■which   gives 


2R  — y 
This   expression   can   be   handled   by   slide-rule,   as   follows; 

Set  the  runner  to  x  on  the  lower  scale,  which  will  give 
X-  on  the  upper  scale.  Then,  reading  on  upper  scales  only, 
shift  the  slide  so  as  to  make  its  index  read  y,  the  correct 
value  of  y  being  obtained  when  2R  —  y  appears  on  the  slide 
at  the  runner.  If  greater  accuracy  is  desired,  set  x=  on  the 
lower  scale  and   find  y  here. 

While  this  is  a  trial  method,  like  the  method  used  for  ex- 
tracting cube  root  on  the  slide  rule,  its  simplicity  is  shown 
by    the    example    quoted    below. 

[Continued  on  p.   374.] 
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Strength     and     Ductility     of    Iron,    Steel      temperatures,  due  to  the  use  of  superheated  steam,  these 

dn  T  T  •     1      T'  ^  advances  making  necessary  the  use  of  better  valves  anil 

Bronzes  at  High    lemperatures      pipe-titting*. 

The  accompanvmg  cuts  show  the  results  of  two  series  In  Table  1  are  given  the  quantitative  chemical  analyses 

of  tests.  Fig.  1  in  tension  and  Fig.  2  in  torsion,  made  of  the  several  alloys  tested.  A  complete  account  of  the 
under  high-temperature  conditions  on  some  of  the  more  -  ^-^^^ 
common  alloys  by  L.  W.  Spring  and  I.  M.  Bregowsky  in 
the  laboratory  of  the  Crane  Co..  Chicago,  111.,  makers  of 
valves  and  steam  fittings.  The  usual  tests  of  such  ma- 
terials are  made  under  conditions  of  normal  tempera- 
ture, saj-  between  50°  and  1.50°  F.,  and  do  not  tell  what 
service  the  metals  will  give  when  hot.  While  the  weak- 
ening effect  of  high  temperatures  has  always  been  recog- 
nized, only  few  precise  data  have  been  available,  particu- 
larly as  regards  bronzes.  Such  tests  have  been  made 
necessar)'  by  the  modern  tendency  in  steam-engineering 
practice  to  increa.sed  boiler  pressures  and  higher  engine 
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lest  iiictliods  aiul  apparatus  was  given  in  a  ))ai)cr  liy 
IJrc'gowsky  and  Spring  read  before  tiie  Sixtii  Congress  of 
the  International  Assoeiation  for  Testing  Materials  at 
Nru-  York,  September,  \^H2  (the  pajjer  was  printt'd  in 
\'ol.  V,  No.  i;i,  of  the  J'rucecding.s  of  the  association). 
Another  aecoiint,  somewhat  fuller  in  eertain  respects,  l)ut 
lacking  the  analyses,  was  given  in  the..Ianuary,  liUS, 
issue  of  The  \'alrr  World  (Crane  Co.,  publishers,  Chi- 
cago, III.),  under  the  title  of  "The  Effect  of  High  Tem- 
peratures on  the  I'hysica!  Properties  of  Some  Alloys." 
The  essential  features  of  the  tests  were  that  the  test- 
pieces  were  healed  by  means  of  an  electric  heating  coil, 
that  temperatures  were  measured  by  a  thsrmometer  or 
pyrometer  placed  in  a  hole  b(ired  longitudinally  in  the 
lestpiece  and  extending  to  within  a  short  distance  of  the 
test  section,  and  finally  that  the  materials  tested  were 
such  as  are  in  common  commercial  u.se  rather  than 
specially  prepared  alloys. 

The  curves   are  self-explanatory.      They   are   of   value 
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mainly  as  an  indication  to  the  reader  of  the  general 
course  i)f  the  \alues  for  a  given  metal,  and  would  rarely, 
if  c\cr.  lie  u.sed  for  reading  olf  accurate-  values  of  strength 
or  duilility  at  a  particular  temperature. 
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Fig.  2.    Torsiox  Tests  of  Allots  at  High  Temperatures 

(Tests  by  L.  W.  Spring  and  I.  M.  Bregowsky  in    the  laboratory  of  the  Crane  Co..   Chica 
T — Ultimate  strength,  lb.  per  sq.in.  torsional  shear. 
V — Elastic  limit,  lb.   per  sq.in.  torsional  shear. 
N — Number  of  turns  total  twist,  at  rupture. 
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TABLE  1      QUA^•TITATI^^E  ANALYSES  OF  ALLOYS 

I.  M.  BREGOWSKY"  AT  THE  L 

Analyse?  of  rr 


USED  IN'  HIGH  TEMPERATURE  TESTS  (TESTS  BY  L.  W.  SPRIXG  AND 
ABORATORY  OF  THE  CRANE  CO.,  CHICAGO,  ILL.) 


Name 

Copper-tin  bronse,  "Hard  Metal" 

Copper-tin  bronze,  "Acid  Metal" 

Brass,  "Steam  Metal" 

U.  S.  Na\-i-  brass.  "S-C" 

U.  S.  Na%->-  bronze — "M".  "yal\-e-bronzo" 
U.  S.  Navv  gun-bronze — "G" 
Aiuminum-bronze.  10<^c ... 

Rolled  rod  brass 

Aluminum-bronze.  5'r 

Cast  manganese-bronze 

Cast  monel-metal 

Rolled  monel-metal. 


Cast  nickel* 

Cold-rolled  Bessemer  shafting. 
Cast-iron  (.Semi-steel)  "Ferrostei 

Soft  cast-iron 

Cupola  malleable-iron 

Cast-steel 

Rollfd  .3ir;  nickel-steel 


|-in.  rolled  monel-metal 

Elephant  (phosphor)  bronxc. 

Roa  brass 

Tobin  bronze 

Parson's  manganese-bronze. . 
Ehelta  mrtat 


Vanadium  tool  steel 

30%  nickel-steel 

Cumberland  c.-r.  shafting  (medium) . 
Cumberland  cold-rolled  shafting . 

3{%  nickel-vanadium-steel 

Openhearth  machinery-steel 

•Commercial  nickel. 


Cu 


S6.92 
S7  60 
SS.86 
r.2.30 
94.94 
58.10 
27.11 
27.22 

Fe 

981842 
93.077 
92.517 
95.475 
98.755 
t>5  827 
Analys 

Cu 
27.22 
95.52 
til. 08 
.59.86 
.59.58 
.56.56 

Fe 
98.115 
65.837 
98.932 
98.435 
95  279 
99 .  36 


tals  used  in  tensile  tests 

Zn                Sn  .    Ni 

0.20           12.46  

10.22  

5  03              5.69  

12.80             3.98  

3.62             7.72  

1.31            10.40  

0.15             0  48  

34.84  

0.03  

39.05             0.51  

0.08  64.79 

68.64 

Si                Mn  S 

o'osi        olso  o.ios 

1.76             1.15  0.103 

2.57             0  60  0.013 

0.92             0  51  0.152 

0.22             0.61  0.068 

0  14             2.80  0.017 
i  of  metals  used  in  torsion  tests 


Zn 


35.72 
38.94 
38.08 
39.36 

Si 
0.16 
0.14 
0.12 
0.024 
0  132 
0.024 


Sn 

i'.si 

0.18 
0.80 
0.64 
0.76 

Mn 


0.51 
0.50 
0.45 
0.49 


0.034 

0,017 

0.05 

0.11 

0.042 

0.029 


Percentages 
Fe  P 

0.30  

0.38  0.035 

0.20  

0.24  

0.23  

0.11  

0.75  

0.15  

0.14  

2.21  

5.46  

2.38  

Percentages 
P  C 

6!679  6!  14' 

0.44  

0.73  

0.183  

0.043  0.302 

0.011  0.285 

Percentages 
Fe  P 

2.38  

0.16  0.307 

0.42  

0.46  0.0015 

2^40  6^664 
Percentages 

P  C 

0.014  0.722 

0.011  0.275 

0.013  0.375 

0.101  0.83 

0.032  0.365 

0  013  0.084 


0  06 
tr 
3.02 
2.78 
1.22 
0.39 
0.17 
2.53 
0.16 
tr 
0.13 


Mn  C 

6.f)55 

2.33  0.32 

1.56  0.225 

Gr.C.  C.C. 

3'6'  6!47' 

3.31  0.17 
2.96  tr 

Mn  C 

1.56  0  225 

o'si'  '.'.'.'.'. 

Va  Cr 

0.145  0.49 

6^45 


9.67 
4^90 


Th<-  ordinary  solution  of  the  above  equation  is  in  the 
rigular    quadratic    form: 

y-  —  2Ry    =   —  x= 
or. 

y    =    R  —    \/  R-  —  X-- 
which   equation    can   be   deduced    directly    from   a   diagram    of 
the    case    In    hand.      The   use    of   this   equation    was   compared 
with  the  slide-rule  method  In  a  particular  case  from  practice. 

It  was  required  to  compute  the  distances  of  the  extrados 
of  a  circular  arch  below  the  crown,  at  a  series  of  points  4  ft. 
apart,  the  arch  having  40-ft.  radius.  These  distances  wen- 
needed  to  get  the  heights  of  the  spandrel  wall  for  comput- 
ing the  volume  of  the  wall.  Eight  solutions  of  the  problem 
had  to  be  made,  one  for  each  point  from  4  to  32  ft.  from  cen- 
ter of  bridge.  By  the  slide-rule  method  It  was  necessary  to 
write  down  only  two  columns  of  figures,  a  column  of  x,  and 
a  column  of  the  resulting  y;  If  the  values  of  x-  should  be 
wanted  for  further  work  they  could  be  written  down  with 
practically  no  extra  loss  of  time.  Using  an  omnlmeter — a 
circular  sllde-rule--the  eight  values  In  the  example  were  ob- 
tained In  3  min.  To  get  the  result  by  the  quadratic  solution,  five 
columns  of  figures  had  to  be  written:  x,  x^  R=  —  X-,  V  R"  —  x-, 
and  y:  two  columns  Involve  subtraction,  and  two  either 
squaring  or  extracting  a  square  root.  The  time  required  foi 
this  solution  Is  not  stated  except  to  say  that  it  was  consider- 
ably over  the  3  mIn.  required  by  the  recommended  method. 
In  both  cases  the  results  were  read  to  two  decimal  place.-* 
(e.g.,   y    =    11.43   ft.    for   x    =    28    ft.). 

The  method  Is  applicable  without  change  to  other  ex- 
amples Involving  quadratic  equations.  Very  likely  some  de- 
gree of  practice  must  he  had  before  the  eye  can  read  slmul- 
tari«'OU8  values  of  y  and  K  —  y  at  the  two  points  on  the  slide. 

Thr  "Splrnlirraph" — \\.  T.  Rossell,  Jr..  Asst.  Engr.  of  Road- 
ways, Cincinnati  Traction  Co.,  Cincinnati,  Ohio,  describes  a 
new  Instrument  which  proves  of  great  assistance  In  laying 
out  splraled  street-railway  curves.  It  Is  essentially  a  tem- 
plate giving  the  center  of  main  curve,  point  of  spiral,  point 
of  tangent,  etc.  By  using  two  such  templates  (for  the  two 
ends  of  a  curve),  the  layout  can  be  tried  with  various  spirals 
and  various  radii  In  the  shortest  possible  time  and  without 
making  a  mark  on  the  paper,  and  as  soon  as  the  best  splrul- 
iind-curve  combination  has  been  selected  the  centers  and 
olhnr  determinative  points  can  be  marked  through  onto  the 
drawing  and  thus  the  layout  completed.  The  actual  drawing 
of  the  transition  curve  may  be  don<-  by  a  template  cut  to  that 
particular   curve   on    the    scale    used    for    the    drawing. 

The  "splralgraph"  is  shown  dlugramatlcally  by  thi'  sketch 
herewith,  representing  the  Lorain  .Steel  (?o.'m  spiral  No.  1 
drawn  (In  the  original)  for  a  scale  of  %  In.  to  1  ft.  The 
figure  Is  supposed  to  show  a  rectangular  sheet  of  celluloid 
or  metal,   on   which   thr  lines  and  figures  indicated   have  been 


scribed  with  a  sharp  point.  The  circles  indicate  holes  drilled 
through  the  sheet.  They  mark  the  centers  of  curves  of  va- 
rious radii  combined  with  various  spirals,  and  also  for  each 
case  the  P.  S.  C;  the  P.  T.  is  in  the  middle,  at  the  intersec- 
tion of  OX  and  Y'Y',  and  to  either  side  the  position  of  toe  of 
switch  is  marked.  The  open  circles,  which  are  the  curve  cen- 
ters, are  holes  which  receive  a  bolt  with  a  very  thin  llat  head 
and    a    hole    drilled    through    its   axis.      By    means    of   this    bolt 


two  such  templates  can  be  pinned  together  and  pivoted  Inde- 
pendently about  the  same  center,  providing  for  the  two  ends 
of  a   curve. 

For  curves  not  splraled  the  holes  on  the  line  OX  are  used, 
the  holes  to  right  and  left  of  axis  OX  Indicate  the  centers 
of  curves  of  the  radii  Indicated  In  feet  and  Inches,  fpr  a 
length  of  spiral  whose  total  angle  Is  Indicated  by  the  figure 
Just   outside   (10°   30',   14°,   18°). 

In  using  the  Instrument  the  two  tangents  between  which 
the  curve  Is  to  be  laid  out  are  drawn.  Suppose  a  trial  radius 
of  40  ft.  1 V4  In.  Is  selected.  Insert  the  small  bolt  through 
hole  marked  40  ft.  1 '/4  In.  In  both  templates  (right-hand  hole 
In  one,  left-hand  hole  In  the  other),  and  set  the  axis  VY  of 
each  template  on  one  of  the  two  tangents  as  laid  out.  Then 
prick  the  center  of  curve  through  the  hole  In  the  bolt,  the 
v.  S.  C.  through  the  hole  at  the  end  of  line  marked  14°,  and 
If  for  a  switch  spiral  the  toe  of  the  switch  through  the  hole 
marked   T.  Sw. 

It  will  be  seen  that  a  pair  of  templates  (both  alike)  Is  re- 
quired for  each  spiral.  These  "spiralgraphs"  are  used  In  the 
engineer's  office  of  the  Cincinnati  Traction  Co.  It  Is  claimed 
that  accurate  reaults  can  be  obtained  at  a  great  saving  of 
time. 
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The  United  States  as  a  Shipbuilding 
Nation 

There  is  :\  \viiles|ire;i(l  |Hi|iiil;ir  iinpi'essidii  in  this  eouii- 
trv  tluit  llie  slii|iluiil(liiiu'  iiiilusliv  ill  tlie  I'nited  States 
is  triHlii,u'  ill  iiiijHirtiuice  i(iin|iari'il  with  tliat  of  Euro- 
pean nations.  Probably  few  diilsiile  nf  those  interested  in 
tlie  shii)|)ing  business  are  aware  llial  only  two  nations  in 
the  world,  Great  Britain  and  CJerniany.  surpass  the 
United  States  in  the  magnitude  of  their  shipbuilding  in- 
dustry. 

Tables  from  LIuijiVs  Register,  published  in  Tjondon 
Engineering  of  Jan.  2-i,  summarizing  the  statistics  of 
shipbuilding  in  various  countries  of  the  world  during  the 
past  fifteen  years,  show  that  in  the  year  1912  the  tonnage 
of  ves.sels  of  100  tons  gross  measurement  and  upward 
launched  in  the  United  States  was  284,233  tons.  In  the 
same  year  German  shipbuilders  launched  vessels  aggre- 
gating ;3~5,317  tons,  and  French  shipbuilders,  who  take 
the  fourth  place,  launched  only  110,000  tons.  Of  course. 
Great  Britain  is  the  chief  shipbuilding  country  of  the 
world.  The  total  tonnage  turned  out  of  her  shipyards  in 
1913  amounted  to  1,738,514  tons,  which  was  considerably 
more  than  the  output  of  all  other  nations  combined. 

All  the  above  figures,  it  should  be  said,  are  for  merchant 
ve.s.sels  alone.  With  war  vessels  included,  the  United 
States  tonnage  for  1913  was  349,.500  tons.  The  relative 
position  of  the  principal  nations  in  shipbuilding  is  not 
changed  by  the  inclusion  of  war  vessels.  With  respect  to 
the  relative  output  of  the  United  States  and  Germany, 
it  should  be  noted  that  no  longer  ago  than  1910  the  pres- 
ent position  of  the  two  nations  was  reversed,  the  United 
States  launching  in  that  year  vessels  aggregating  331,318 
tons  and  (Jermany  only  159,303  tons. 

It  may  be  well  to  point  out  that  American  shipbuilding 
under  present  economic  and  industrial  conditions  is  con- 
fined almost  exclusively  to  the  supply  of  vessels  for  coast- 
wise and  inland  navigation  and  for  the  Navy.  Under 
present  economic  and  industrial  conditions  American 
shipbuilders  appear  to  be  unable  to  compete  with  their 
European  rivals  for  vessels  to  operate  in  international 
trade.  Of  the  output  of  the  United  States  in  1912,  the 
Lake  shipyards  launched  90,000  tons. 


iiic)\eiiienl  uhalever  which  even  aims  to  produce  oflicieiicv 
ill  .:.;(nernmeiilal  all'airs.  Better  this  than  nothing.  We 
are  strongly  impres.sed,  however,  that  this  is  the  wrong 
way  to  set  about  the  production  of  genuine  e(Ticieney  and 
that  till'  error  i~  a  riiiMJaineiital  one.  «hicli  is  working 
seniuis  lianii  in  |in\ale  liii>iiii'>,-  a-  well  as  in  public 
business. 

The  right  way  to  |)roilu(e  ellieicney  is  to  select  men  for 
ros]ionsible  positions  who  are  competent  for  their  work. 
If  (iovernor  Sul/er,  or  any  other  (Joveriior  of  Xew  York 
or  any  otiier  State,  a|)poiiits  at  the  head  of  State  depart- 
ments in  charge  of  important  ])ublic  business,  men  whose 
political  activity  is  the  reason  for  their  appointment  and 
who  know  nothing  about  the  work  which  they  are  suj)- 
posed  to  supervise,  a  Commission  on  Efficiency  and 
Economy,  or  one  labeled  with  any  other  name  of  excel- 
lent sound,  can  do  very  little  to  help  the  situation. 

What  Chief  Engineer  of  a  large  construction  enter- 
prise would  be  willing  to  take  the  responsibility  for  the 
work  if  the  division  engineers,  and  .superintendents,  and 
foremen  under  him  were  distingui.shed  by  various  de- 
grees of  incompetence  and  he  had  to  rely  on  a  floating 
gang  of  accountants  and  cost-keeping  experts  and  method- 
izers  to  show  these  men  how  to  ])erform  their  work.-' 
What  army  in  a  campaign  could  win  battles  if  its  com- 
manding generals  were  incompetent,  even  though  a  staff 
of  inspecting  generals  were  sent  out  by  the  War  Depart- 
ment to  tell  the  commanders  wherein  they  fell  short? 

In  saying  this  we  are  by  no  means  denying  that  there 
is  a  certain  field  of  u.sefulness  for  the  so  called  "efficiency 
engineer"  (a  term  to  which  we  strongly  object),  provided 
he  adds  to  his  knowledge  of  methods  of  management  and 
organization  a  large  fund  of  common  sense.  We  are  far 
from  denying  that  in  some,  or  perhaps  many,  industrial 
plants,  such  an  engineer  can  make  valuable  suggestions 
for  improvement.  In  many  concerns  permeated  with 
dry  rot  he  may  indeed  work  a  real  revolution  in  metliods 
of  production. 

W  hat  we  do  protest  against  is  the  too  prevalent  idea 
that  efficiency  engineers  or  efficiency  commissions  can  in 
any  way  obviate  the  necessity  of  having  able  men  in  im- 
portant and  responsible  positions  if  efficiency  is  to  be 
secured. 


Two  Ways  of  Obtaining  Efficiency 

The  Xew  York  State  Imcstigating  Commission,  which 
at  (lOvernor  Sulzer's  direction  is  overhauling  the  methods 
of  work  followed  by  various  departments  of  the  New 
York  State  government,  has  drafted  a  bill  to  create  a  new 
State  Department  of  Efficiency  and  Ei'onomy.  It  is  cur- 
rently reported  that  the  bead  of  this  commission  is  to 
have  a  salary  of  $13,000  a  year  and  that  a  prominent 
politician  is  slated  for  this  appointment  as  a  balm  for 
his  disappointment  because  he  did  not  receive  a  high 
place  on  the  Public  Service  Commission. 

Far  be  it  from  us  to  say  one  word  in  the  way  of  any 


Cases  Where  Engineering  Judgment 
Differs 

All  young  engineers  (and  .some  old  engineers)  need 
to  realize  that  of  many  engineering  problems  two  or  more 
perfectly  correct  solutions  are  possible.  It  hapiieiis  not 
infrequently  that  the  decision  as  to  which  solution  will  lie 
accepted  may  depend  more  upon  the  temperament  and 
taste  of  the  engineer  in  responsible  charge  than  it  will 
upon  the  local  circumstances  and   conditions. 

One  of  the  best  illustrations  of  this  fact  is  the  differ- 
ences in  engineering  practice  of  different  countries. 
Take,  for  example,  the  typical  differences  in  railway  roll- 
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ing  stock  of  England  and  the  United  States.  English 
railway  shops  do  things,  and  have  tieeu  doing  them  suc- 
cessfully for  many  years,  which  many  shopmen  in  this 
country  would  declare  to  be  the  extreme  of  bad  practice. 
The  converse  is  equally  true. 

Another  example  is  the  typical  differences  in  bridge 
practice  of  the  two  countries.  English  bridge  builders 
have  a  great  fondness  for  bowstring  trusses.  Both  Eng- 
lish and  Continental  builders  have  no  hesitation  in  adopt- 
ing curved  lines  in  their  truss  designs,  while  American 
builders  .stick  closely  to  the  rectilinear  truss. 

A  remarkable  ilhistration  of  how  practice  may  diverge 
on  opposite  sides  of  the  ocean  is  furnished  by  an  article 
in  The  Engineer,  of  London,  in  its  issue  of  Dec.  20,  de- 
scribing the  new  water-sui)i)ly  for  the  city  of  Leicester, 
England.  This  water-supiily  is  collected  in  the  Derwent 
Valley  and  is  carried  a  distance  of  about  30  miles  to  the 
city  of  Ijeicester  in  two  cast-iron  mains  351/^  in.  in 
diameter.  Where  this  pipe  line  crosses  the  Trent  Eiver 
the  cro.ssing  is  made  by  means  of  a  bridge  of  320  ft.  clear 
span. 

The  puzzling  question  is  why  tiiis  line  of  conduits  was 
carried  over  the  stream  on  a  bridge  in.^tead  of  laying  the 
pipes  beneath  the  river  bed.  The  bridge  was  built  es])eci- 
ally  for  the  pipe  line,  and  carries  nothing  else  save  a  foot- 
way. Instead  of  carrying  the  cast-iron  mains  across  the 
bridge,  30-in.  .steel  mains  are  sub.-ititutcd.  They  are  sup- 
ported on  cast-iron  rollers  to  allow  free  movement  and  a 
dirticult  and  expensive  bend  had  to  be  made  at  each  end 
of  the  bridge  to  bring  the  pipe  up  out  of  the  ground  to 
the  level  of  the  bridge.  The  bridge  is  far  from  being  <ui 
inexpensive  one  to  construct,  for  it  is  supported  on  cylin- 
der piers,  which  had  to  be  carried  down  22  ft.  below 
water  level,  with  the  aid  of  compres.sed  air,  to  reach  a 
safe  foundation.  The  river  at  this  point  is  navigable  and 
the  bridge  had  to  be  placed  17  ft.  above  water  level.  This, 
of  course,  limits  the  height  of  ves.sels  pa.ssing  under  it. 

As  far  as  one  is  able  to  judge  from  the  published  de- 
scription, the  conditions  in  all  respects  are  such  that 
any  American  engineer  who  had  the  responsibility  of 
solving  this  problem  would  have,  without  question,  placed 
his  conduits  underneath  the  river  bed,  instead  of  carrying 
them  across  overhead.  Why  the  other  .solution  was 
adopted  by  the  English  engineers  is  a  question  on  which 
our  contemporary's  de.scri])tion  sheds  not  a  particle  of 
light. 

The  same  article,  however,  contains  an  even  more  diffi- 
cult puzzle  to  the  American  engineer.  It  became  neces- 
.sary  at  a  certain  point  to  carry  the  conduit  line  across  a 
single-track  railway.  Instead  of  tunneling  through  the 
embankment  beneath  the  tracks,  and  laying  the  pipes 
there,  the  engineers  construcleil  two  enormous  bends  on 
each  side  of  the  railway,  and  built  two  high  brick  piers 
to  carry  the  mains  across  over  the  track.  This  wa.s  rather 
fl  bold  piece  of  engineering  work,  for  the  pipes  arc,  ac- 
cording to  the  description  and  drawings,  unsui)ported  in 
any  way.  and  the  distance  between  the  masonry  piers  is 
33  ft.  c.  to  V.  It  is  true  the  railway  was  in  a  cutting  at 
this  point,  CO  thai  a  depression  in  the  |)ipeR  woulrl  have 
been  noreHHary  to  Inivc  |)as.«ed  under  the  railway,  hut  the 
(lepressioTi  required  would  have  been  much  less  than  the 
elevation  which  is  necessary  to  carry  the  pipes  overhead 
and  give  them  proper  clearance. 

PcrhnpH  the  English  engineers  responsible  for  Ibis  de- 
sign were  concerned  lest  the  loa<l  upon  the  i>ipes  from  the 


irains  passing  overhead,  if  the  pipes  had  been  carried 
underneatii  the  track,  might  cause  eventual  fracture.  An 
American  engineer  would  have  been  far  more  concerned 
as  to  the  stability  of  a  30-ft.  span  of  pipe  only  30-in.  in 
diameter  and  carrying  a  load  of  water  under  heavy  pres- 
sure. To  make  the  whole  matter  still  more  puzzling.  The 
Engineer  says  that  this  railway  crossing  is  typical  of  the 
various  brook  crossings  along  the  pipe  line.  We  shall 
not  attempt  to  fathom  the  mystery  why  the  engineers  who 
built  this  pipe  line  preferred  to  carry  it  overhead  instead 
or'  underneath  every  brook  and  railway  and  river  which 
it  crosses.  We  merely  present  the  fact  as  illustrating  the 
princi])le  that  of  many  engineering  problems  more  than 
one  successful  solution  is  possible. 

We  cannot  refrain,  however,  from  calling  attention  to 
the  further  fact  that  the  whole  matter  is  illustrative  of  a 
common  and  serious  fault  in  engineering  literature.  We 
believe  it  is  far  more  important  to  the  engineer  who  reads 
engineering  literature  for  its  practical  usefulness,  to  find 
out  why  a  thing  was  done  than  what  was  done.  Every 
piece  of  engineering  work  can  be  considered  as  made  up 
of  the  solution  of  a  number  of  problems.  In  order  that 
."';  engineer  shall  reap  the  greatest  benefit  from  the  study 
•  f  the  work  which  other  engineers  have  done,  he  must 
know  what  were  the  conditions  which  were  involved  in 
the  problems  that  were  solved  and  what  were  the  reasons 
which  governed  the  engineer  in  choosing  one  solution  in- 
stead of  anothei. 


A    New    England    Scheme    for    Stale 
Supervision  of  Railway  Operation 

It  is  pretty  well  known  that  Massachusetts  led  all  the 
other  states  in  the  Union  in  the  establishment  of  gov- 
ernment sujjcrvision  of  railway  operation  tiir(nigh  a  State 
Railroad  Connnission.  A  conference  of  the  Governors  of 
the  Xew  England  States,  held  in  Boston,  Jan.  25.  may 
have  ultimately  as  large  results  in  the  development  of 
government  control  over  railway  operations  as  did  the 
original  Massachusetts  Railroad  ("omniission  established 
4.5  years  ago,  or  as  did  the  establishment  six  years  ago, 
by  Governor  Hughes  of  New  York,  of  the  first  State 
Public  Service  Commission. 

Some  months  ago,  when  the  agitation  broke  loose  in 
Xew  England  over  the  iirojected  alliance  between  the 
N'ew  Haven  and  Grand  Trunk  interests,  we  referred  to 
the  affair  as  a  tempest  in  a  teapot.  We  did  this  in  view 
of  the  comparatively  uniinjxirtant  nature  of  the  transac- 
tion which  started  tlic  liuiibui).  We  did  not  believe  and 
do  not  believe  that  (he  extensions  of  the  (Irnnd  Trunk 
system  to  Providence  and  Mostoii  were  of  any  such  vast 
importance  to  Xew  lOiigland  comnu'iiial  welfare  as  was 
claimed.  In  fact,  if  an  absolutely  impartial  <'ommission. 
having  the  i>ublic  welfare  as  its  sole  object  in  view,  bad 
to  pass  upon  the  question  whether  i)ublic  convenience  and 
necessity  demanded  (he  investment  of  this  additional 
amount  of  capital  in  railway  litu's  in  Xew  Kngland.  wc 
very  much  doubt  whether  the  verdict  would  be  an 
allirmativo  one. 

It  has  become  evident,  Iiowc\<t.  fi-oni  the  continued 
agitation  of  the  past  three  or  four  imuiths,  that  the 
que>t  ion  at  issue  in  X'ew  England  is  a  larger  one  than 
tile  iiuTc  matter  of  bringing  in  to  Boston  and  to  I'luvi- 
deticc   llic   Grand   Trunk   Ky.  system   as   an    iiMli'|ieiiili;ut 
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COIlll>('tit(ir.  New  I'lli^diiliil  liMS  suddenly  :ii'(iiiscd  to  llic 
fiict  tliat  its  riilii'c  i-iiduiiy  system  is  iiiiiler  llie  iniilrnl 
of  a  single  eorporiitidii.  mim!  ;iii  (iverwlKdiniiij;  indietineiit, 
of  this  corporal  ion's  iiintrul  and  niaiiaKemont  has  l)oen 
rolled  up  from  many  ipiarters.  To  what  extent  this  in- 
dietmeiit  is  justified  by  the  facts,  we  shall  not  at  all 
attempt  to  say;  hut  it  is  certain  that  from  Maine  to  Con- 
necticut, and  from  Kliode  Island  to  Vermont  a  chorus  of 
comphiints  has  arisen.  It  is  evident  that  the  public  is 
not  by  any  means  satisfied  witli  the  measure  of  state  con- 
trol over  railway  operations  which  the  present  railway 
commissions  in  the  New  England  States  exercise.  There 
has  been  evidence,  also,  of  a  pretty  widespread  public 
demand  that  the  State  of  Massachusetts  should  purchase 
the  whole  of  or  an  interest  in  the  New  England  railway 
lines,  and  this  demand  has  been  voiced  not  merely  by  the 
large  and  growing  element  of  the  population  which  is  in- 
clined toward  socialist  views,  but  by  numy  usually  con- 
servative business  men.  It  has  been  common  enough  to 
hear  the  remark,  ''I  don't  believe  in  state  ownershi])  of 
railroads,  but  I  am  in  favor  of  state  ownership  of  the 
Now  Haven  K.K." 

Of  course,  sober  second  thought  indicates  at  once  the 
enormous  difficulties  which  would  stand  in  the  way  of 
half  a  dozen  states  sharing  in  the  ownership  and  control 
of  a  great  railway  system  supplying  the  transportation 
requirements  of  them  all. 

It  should  also  occur  to  many  of  the  advocates  of  state 
ownership  that  if  a  private  corporation,  with  every  incen- 
tive to  economy  and  unhampered  by  the  laws  and  red  tape 
inseparable  from  government  ownership,  can  barely  earn 
operating  expenses  (as  is  the  case  on  a  large  propoition 
of  New  England  railway  mileage),  then  government 
ownership  and  operation  of  these  railway  lines  would 
evidently  place  a  heavy  burden  on  the  taxpayers  to  make 
\\\)  the  deficiency. 

It  is  not  to  be  expected,  either,  that  conservative  New 
England  would  undertake  to  confiscate  the  railway  lines 
within  its  borders ;  and  to  create  an  enormous  public 
debt  in  order  to  purchase  the  whole  or  a  part  of  these 
railway  lines  would  hardly  meet  with  popular  approval. 

It  has  been  demonstrated,  however,  that  there  are  diffi- 
culties in  the  exercise  of  control  by  the  Railway  Commis- 
sion of  a  single  state  over  a  railway  corporation  operating 
lines  in  half  a  dozen  states.  There  appears  to  be  also  an 
overwhelming  sentiment  among  New  England  business 
men  that  a  larger  measure  of  public  control  should  be 
exercised  over  the  railways  which  serve  them. 

It  was  in  recognition  of  this  popular  sentiment  that  a 
conterence  of  New  England  governors  was  held  at  Bos- 
ton, on  Jan.  25.  At  this  conference  it  was  agreed  that 
the  governor  of  each  state  should  appoint  two  citizens 
of  his  state  to  be  members  of  a  New  England  Railroad 
Conference,  to  consider  and  report  on  the  best  modes  of 
developing  and  operating  the  New  England  railroad  sys- 
tem. The  New  England  Railroad  Conference  thus  con- 
stituted is  to  consider  a  dozen  or  more  subjects.  One  of 
them  is  defined  as  follows : 

The  question  of  creating  state  directors  representing  the 
various  New  England  States  in  the  management  of  the  rail- 
road system  and  the  general  question  of  the  participation  of 
the  public  in  the  ownership  or  operation  of  transportation 
facilities  and   the   form  of  such  participation. 

There  has  been  some  public  discussion  of  this  proposi- 
tion already,  and  more  is  likely  to  be  heard  in  the  future. 
The  proposal  to  represent  the  public  interest  in  the  efS- 


1  iciii  iniinagrnifnt  of  railways  by  having  some  incmbei-s 
id'  the  iw.aid  III  l)ircctoi-s  ajtpointed  by  public  autli(jrily 
is  not  entirely  novel.  Over  20  years  ago  it  was  suggested 
in  a  treatise  on  monopolies  and  their  control,  written  by 
a  member  of  the  editorial  staff  of  this  journal.  At  even 
an  earlier  date  it  was  in  actual  operation  in  tlie  Union 
racilic  R.R.  Co.  For  many  ycais  the  financial  interest 
of  the  United  Stales  in  that  railway  was  recognized 
through  the  a])pointment  by  the  I'resident  of  the  United 
States  of  a  member  of  the  Board  of  Directors  to  represent 
the  government's  interest.  It  is  our  impression  that, 
the  men  who  served  as  government  directors  of  the  Union 
Pacific  in  tho.se  days  were  men  more  distinguished  for 
political  activity  than  for  their  knowledge  of  railway 
finance  and  management.  Unless  we  are  greatly  mis- 
taken, the  government  directorship  of  the  Union  Pacific 
Co.  became  simply  an  opportunity  for  the  President  to 
provide  a  comfortable  !)erth  for  some  superannuated 
politician. 

Of  coui'se  it  is  easily  among  the  jMissibilitics  that  if  it 
were  attempted  to  effect  government  control  of  railways 
at  present  by  appointing  directors  to  represent  the  state 
or  the  federal  government,  these  directors  might  either 
be  amiable  figureheads  or  active  blackmailers. 

This,  however,  is  really  no  argument  against  the  prop- 
osition. Exactly  the  same  thing  is  true  of  the  men  who 
may  be  appointed  as  members  of  State  Railway  Commis- 
sions or  Public  Service  Commissions.  In  other  words, 
it  is  an  absolute  essential  of  successful  state  control  of 
public  utilities  that  the  men  selected  to  administer  such 
control  shall  be  in  the  first  place  hone.st,  and  in  the  second 
place  competent.  The.se  two  things  are  essential,  no  mat- 
ter how  much  or  how  little  authority  these  men  mav  be 
given  and  regardless  of  the  particular  way  in  which  the 
authority  may  be  exercised. 

It  is  universally  agreed  at  the  present  day,  even  by  the 
officers  of  public- utility  companies,  that  public  control 
over  them  has  come  to  stay.  The  practical  question  is 
how  may  this  control  be  most  effectively  exercised? 

The  present  tendency  in  the  public-service  commissions 
where  control  has  been  most  highly  developed,  as  in  the 
states  of  New  York  and  Wisconsin,  is  toward  the  estab- 
lishment of  a  .system  of  inspection  and  supervision  of  the 
detailed  operations  of  the  various  railway  and  other 
public-utility  companies. 

This  is,  in  some  respects,  commendable,  but  there  is  a 
limit  beyond  which  it  is  not  wise  to  go.  To  attempt  to 
inspect  and  supervise  every  department  of  railway  opera- 
tion by  state  officials  has  a  tendency  to  harass  staff  and 
employees  and  create  friction  and  irritation  on  both  sides. 
Moreover  the  expense  involved  in  such  detailed  super- 
vision is  so  great  as  to  make  it  of  doubtful  wisdom  even 
if  it  were  possible  to  carry  it  out  in  an  ideal  manner. 

We  have  recently  discussed  the  overloading  of  the 
Interstate  Commerce  Commission  with  a  multitude  of 
new  duties.  The  same  thing  is  being  experienced  by  the 
State  Public  Service  Commissions  and  will  grow  more 
.serious  as  year  by  year  new  details  of  operation  are  com- 
mitted to  these  commissions'  control. 

A\'hile  in  the  theory  of  the  public-service  commission 
law  the  three,  or  five,  or  seven  commis.sioners  are  sup- 
posed to  personally  exercise  their  large  powers  of  control, 
they  are  actually  merely  the  executive  heads  of  a  great 
organization  of  engineers,  accountants,  inspectors,  etc. 

There  is  danger  that  this  system  will .  tend  to  break 
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down  by  its  own  weight.  We  must  not  forget  that  there  are 
limits  to  what  ?i-:h  public  supervision  ean  accomplish. 

The  situa+ion  .s  not  wholly  unlike  that  e.xistiug  in  City 
Building  Departments,  which  has  been  more  than  once 
discussed  in  these  columns.  We  have  pointed  out  the 
error  in  supposing  that  the  force  of  municipal  building 
inspectors  in  any  city  can  so  thoroughly  supervi.se  all  the 
construction  work  going  on  as  to  nake  it  unnecessary  for 
the  owners  of  buildings  under  construction  to  employ 
their  own  supervisors.  We  have  shov.-n  that  in  no  ca.se 
mu.st  the  inspection  of  the  City  Building  Deparnnent  be 
held  to  relieve  the  owner  and  architect  of  a  building  under 
construction  from  the  primary  responsibility  that  the 
construction  is  safe  and  projjcrly  carried  out. 

In  like  manner  the  supervision  of  a  State  Public  '^•er- 
nce  Commission  over  the  o])erations  of  a  railway  or  a  gas 
com])any  ouirht  not  to  extend  to  such  details  of  inspec- 
tion and  supervision  as  to  relieve  the  corporation  itself 
and  its  officers  and  employees  from  its  responsibility  for 
furnishing  good  service  at  rea.sonable  rates  and  devoting 
energ}'  and  efficiency  to  this  work. 

Bearing  these  things  in  mind,  it  is  an  interesting  ques- 
tion whether  the  public  demand  for  the  further  extension 
of  government  control  over  public  utilities  might  not  be 
better  met  by  representation  on  the  Board  of  Directors 
of  public-utility  corporations  than  by  adding  detailed 
duties  to  the  present  Public  Service  Commissions.  There 
is  no  reason,  so  far  as  we  can  see,  why  the  two  methods 
of  control  might  not  exist  together. 

Of  course,  the  objection  to  this  method  of  control  which 
will  be  at  once  heard  will  be  that  the  directors  appointed 
to  represent  the  state  would  not  represent  the  owners  of 
the  property,  as  do  the  directors  elected  by  the  stock- 
holders. It  would  not  be  hard  to  recall  many  cases,  Iiow- 
'•vc-r.  where  the  interest  of  the  owners  of  a  corporation's 
bonds  and  stocks  would  have  been  better  protected  by 
state  ilirectors  than  by  the  directors  put  in  office  by  the 
financial  interest  in  control.  If  we  could  always  have 
such  men  a:-  GoveriiDr  Hughes  of  New  York  at  the  head 
of  our  state  governments,  wc  fancy  that  the  majority  of 
holders  of  stocks  and  bonds  would  rather  trust  their  inter- 
ests in  the  hands  of  directors  appointed  by  the  governor 
than  in  the  hands  of  the  director:,  selected  by  the  con- 
trolling financial  interest  at  wiiosr  behest  they  fill  out 
pro.xies  year  by  year. 

The  selection  r)f  the  directors  who  control  the  great  life 
insurance  companies,  with  their  billions  of  dollars  of  ac- 
cumulated capital,  the  property  of  a  million  stockholders 
scattered  all  over  the  country,  is  in  the  hands  of  a  few 
men  in  Xew  York  City.  It  has  been  demonstrated  to  be 
a  practical  impossibility  for  the  policyholders  to  e.vert 
any  real  voice  in  the  selection  of  the  men  who  control 
this  enormous  wealth.  The  same  thing  is  true  of  most  of 
the  great  railway  and  industrial  corporations,  with  their 
stocks  scattered  in  the  hands  of  many  thousand  holders. 
A  few  men  owning  a  very  small  part  of  the  property  can 
manage  tiie  whole  as  they  plea.se,  and  the  stockholders  arc 
[(tactically  powerless  to  change  the  situation. 

Stale  jontrol  of  ])ul)lie  utilities  through  Public  Ser- 
vice Commissions  has  been  established  jiriniarily  to  i>ro- 
teet  the  interests  of  the  jtublic.  We  believe  state  repre- 
sentation on  the  directorate  of  pul)lic-utility  companies 
is  erpiallv  needed  to  protect  the  stock  and  bondholders 
who  are  the  owners  of  the  pro|>erty  from  s|(olialion  at  the 
hands  of  the  interests  in  control. 


Of  course,  we  are  speaking  broadly,  with  full  knowl- 
edge that  many  corporations  are  honestly  managed,  with 
full  regard  for  the  interests  of  those  who  hold  the  cor- 
poration's securities ;  but  the  exceptions  to  this  have  been 
so  many  and  so  flagrant  in  the  past  twenty  years  that  no 
legislation  looking  to  better  administration  of  pul)lic 
utilities  can  ignore  this  aspect  of  the  question. 

It  may  be  said,  of  course,  that  one,  or  two,  or  three 
state  directors  on  the  board  of  a  corporation  would  be  in 
a  minority  and  could  therefore  always  be  out-voted  by 
the  directors  elected  in  the  ordinary  way.  It  does  not 
follow,  however,  that  the.se  directors  would  not  serve  a 
verv  useful  purpose,  provided,  of  course,  that  they  were 
men  of  the  requisite  ability,  force  of  character  and  hon- 
■r'sty.  At;  leact,  tliey  would  be  in  a  position  to  give  pub- 
licity to  nefarious  schemes  concocted  to  defraud  the 
stockholders  or  aimed  against  the  public  interest. 

It  is  worthy  of  note  that  steps  tending  in  this  direc- 
tion have  already  been  taken  in  a  number  of  different 
cities.  In  both  Chicago  and  Philadelphia,  the  systems  of 
street  transportation  are  now  under  the  joint  control  of 
representatives  of  the  city  and  representatives  of  the  own- 
ing companies.  There  have  been  a  few  instances  also  of 
joint  ownership  and  joint  control  of  such  ])ublic  utili- 
ties as  water-works  and  gas-works  by  a  private  company 
and  the  city. 

It  is  indeed  worth  consideration  whether  an  extension 
of  this  principle  may  not  eventually  be  made  a  means  of 
exercising  a  certain  amount  of  public  control  over  a  long 
list  of  industrial  and  commercial  enterprises.  In  our 
banking  system,  for  example,  the  federal  government  in- 
spectors usually  become  aware  of  the  looting  of  a  bank 
by  those  who  control  it  only  after  the  event  has  taken 
place.  This  is  a  sani])le  of  a  great  deal  of  government 
supervision  and  inspection  which  only  succeeds  in  locking 
the  stable  door  after  the  horse  has  lieeii  stolen.  There  are 
strong  arguments  to  lie  made,  therefore,  in  favor  of  a 
government  supervision,  which  can  be  exercised  from  tiie 
inside  instead  of  the  outside. 

We  fully  appreciate  tiie  very  great  diilicuities  in  carry- 
ing into  effect  the  princijile  which  we  lune  outlined 
above.  In  the  .several  states  of  New  Hngland,  for  exam- 
ple, it  may  be  argued  that  the  direi'tors  from  each  state 
should  have  a  voice  only  over  the  railway  operations 
within  the  limits  of  that  state.  In  railway  operations  it 
often  happens  al.so  that  the  interests  of  one  locality  will 
he  opposed  to  tho.se  of  another  locality.  Perhaps  it  was 
this  reason  which  caused  the  governor  of  Maine  to  reiuain 
absent  from  the  Boston  conference.  Maine  would  rattier 
see  the  United  States  terminal  of  the  Grand  Trunk  .sys- 
tem remain  at  Portland  than  to  have  new  ti'rminals  for 
Canadian  traffic  develojK'd  at  Hostoii  and   Providence. 

These  and  other  difficulties  will  in  all  piol)ability  pre- 
vent the  plan  of  controlling  public  utilities  by  state- 
appointed  directors  from  coming  into  use  for  a  long  time 
in  the  future.  We  believe,  nevertheless,  that  it  deserves 
the  consideration  of  caiulid  and  thoughtful  men.  Those 
who  best  understand  the  magnitude  of  the  great  forces 
which  are  tending  toward  social  upheaval,  realize  that  the 
only  means  by  which  this  threatening  wave  can  be  iiiaile 
to  spend  its  force  without  destruction  is  by  taking  radi- 
cal ste[)s  (or  stejis  thnl  W(uil(l  ha\e  seemed  radical  a 
generation  ago)  for  the  betterment  of  loiiditioiis  in  our 
economic,  industrial  and  |iolili(iil  lifr  wlmse  evil  results 
are  admitted  by  all. 
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Anti-typhoid  Vaccination  among  U.  S. 
Reclamation  Service  Engineers 

Sik:  SoMic  (liii'ly  cn.niiu'iM's  and  assislaiils  of  llic  li.  S. 
Reclaiiialidii  S('r\  ice,  dii  11k'  Sun  River  I'rojcrl,  Monlaiia. 
are  beiiii;'  \ac(iiiatiMl  against  typlidiil  IVxcr.  'I'hicc  doses 
were  given,  len  days  apart.  The  lirsl  and  sei'ojid  dd.ses 
were  of  0.5  e.e.  of  serum,  eontaiuiug  approximately  500,- 
000  dead  ty])lioid  y;erms.  The  third  dose  was  of  1  e.e.  and 
contained  1,000.000  orf!;anisms.  The  effects  of  the  treat- 
ment are  mihl,  a  sli<jht  fever  resultina;  for  the  next  forty- 
eight  hoiii's  al'tei'  t  i'e:;(nieid,  and  Ihe  arm  is  lame  and 
sore  for  aliinil  lliree  davs.  The  serum  is  fui'uished  free 
by  (lie  Reelaiiialion  Service  and  is  secui'eil  hy  them  at 
the  Army  Medical  Seliool  at  Washington,  1).  ('. 

This  vaccination  is  taken  simply  as  a  precautionary 
measure.  This  part  of  Montana  is  very  healtliful  and 
ty))lK)id  fever  is  rare.  Tt  is  probable  that  a  large  amount 
of  construction  will  be  in  progress  on  the  Project  durin>' 
the  coming  year  and  the  various  engineers  and  assistants 
will  be  located  near  large  camps  of  men  where  it  will  be 
difficult  to  control  sanitary  conditions.  The  summer 
.season  is  hot  and  dry  and  flies  are  very  numerous  around 
camps  (ui   the  open   prairie. 

W.Ai/ncr!  S.  .Mi:i;iiiLL. 

r.  S.  Iveelamation  Service,  Port  Sha.v,  Mont., 

Feb.  p»,  nn;;. 


Street  Traffic  Counts  in  Newark,  N.  J. 

Sir — The  City  Plan  Commission  of  Newark,  N.  J.,  has 
had  traffice  counts  taken  throughout  the  city  along  lines 
similar  to  those  suggested  in  an  article  entitled,  "A  Pro- 
l)osed  Standard  Record  of  Street  Traffic,"  which  ap- 
peared in  ExGiNicKiax(}  News  o.f  Jan.  2,  1913. 

The  results,  in  the  case  of  Broad  St.,  were  somewhat 
at  variance  with  those  given  in  the  aforesaid  article,  prob- 
ably due  to  the  fact  that  our  count  is  much  more  recent. 
Market  St.,  rather  than  Bridge  St.,  is  Xewark's  second 
busiest  thoroughfare.     Our  results  were  as  follows: 

Totals  on  whole  width  Totals  per  yard  effec- 

of  roadway  tive  width  of  roadway 

Vehicles             Tons  Vehicles            Tons 

Broad    St 4052                   7505  188                   S48 

Market    St 2277                   4570  167                   334 

Considering  the  i-a])id  growth  in  the  use  of  motor 
trucks  for  trans]X)rtation,  would  it  not  be  wise  to  specify 
weights  singly  for  runabouts,  touring  cars  and  motor 
trucks  as  well  as  for  one-horse,  two-horse  and  three-  or 
more  horse  vehicles?  The  motor  will  very  soon  replace 
the  horse  almost  entirely,  and  an  average  of  1.75  tons 
for  all  motor  vehicles,  as  is  suggested,  will  be  unfair,  es- 
pecially upon  streets  which  are  located  in  manufacturing 
districts,  as  compared  with  a  parkway  for  jilcasure 
vehicles  only. 

H.vnLAND    B.IRTHOLOMEW, 

Asst.  Eugr.  City  Plan  Commission. 
Newark,  N.  J.,  Jan.  10,  1913. 


Progress  on  the  Richmond,  Calif., 
Port  Project 

Sir — Since  y(jur  i-eeeipt  of  tile  iiifdi-uiat  ion  upon  which 
was  l)as<'d  the  article  entitled  •'The  Proposed  I'ort  of 
Iticliliioiid.  Calif.."  Ill  your  is.-iie  ol  .hill.  23,  1913,  p. 
I  l"i,  llie  follow  inn  progress  in  the  project  has  been 'made : 

(Jur  repoif  and  plans  were  adopted  by  the  city  trustees 
on  Sept.  'i'-'t.  \'-U->.  and  detailed  contract  and  specifications' 
for  tlie  highway  and  tunnel  purl  ions  of  the  l)roject  were 
ajiproved  on  Nov.  IS,  ]•.)]■!,  The  matter  was  submitted 
to  the  eleetois  on  Xov.  i:).  IHI'.'.  under  two  segregations. 
The  vote  in  fa\(ir  <jf  the  tunnel  and  highway  portion  for 
a  bond  issue  of  •$  I  10, ()()()  was  appn/Ved  by  a  vote  of  .some- 
what over  5  to  1.  Tiie  vote  on  the  second  unit  for  $730,- 
000  bonds,  bonds  for  wharf  construction,  was  ap])rove(l 
by  a  vote  approximately  8  to  1.  The  legality  of  the  boTids 
liMs  been  passed  u])on  and  they  are  now  offered  for  sale, 
the  first  unit  of  $350,000  on  Feb.  10.  We  are  now  pre- 
paring detailed  plans,  with  the  expectation  of  starting 
consti'Liction  \\()rk  immediatcdy. 

IIavii.axi)  &  TinnETTs, 
By  FiiHn  H.  Tibbetts. 

San   Francisco.  Calif.,   Feb.  4.   1913. 

The  Clifton  Suspension  Bridge 

Sir — In  regard  to  the  very  interesting  article  on  the 
Clifton  suspension  bridge  (at  Bristol,  England)  in  your 
issue  id'  dan.  30,  I  am  sending  you  some  additional  notes 
ndating  to  this  bridge.  The  $5000  bequeathed  in  1753 
by  William  V'ick  was  to  be  kept  until  it  had  increased  to 
$50,000,  and  it  was  then  to  be  used  for  building  a  stone 
bridge.  When  the  project  was  first  started  in  1829, 
Thomas  Telford  was  the  engineer,  and  his  plans  showed 
a  suspension  bridge  in  three  spans,  with  two  tall  .stone 
towers  400  ft.  a])art,  c.  to  c,  rising  from  the  valley.  His 
original  estimate  for  the  work,  which  was  confirmed  by 
Mr.  Brunei,  was  $260,000.  On  account  of  difficulty  from 
foundations  on  the  west  side,  .\rr.  Brunei  intended  at  fir.st 
to  put  that  tower  260  ft.  further  back,  making  a  .span  of 
9()0  ft.,  init  in  this  he  was  overruled  by  the  directors  of 
ihe  company,  and  an  abutment  of  enormous  size  was 
therefore  built  further  out  toward  the  valley.  The  abut- 
ments are  not  at  the  same  level,  one  being  3  ft.  higher 
than  the  other,  and  the  system  of  hangers  is  unsymmetri- 
cal  on  each  side  of  the  span  center.  During  the  first 
period  of  construction,  in  addition  to  building  the  abut- 
ments, anchorages  in  the  solid  rock  were  also  prepared 
for  the  chains.  Vertical  shafts  were  sunk  233  ft.  back 
from  the  tower  centers,  to  intersect  che  anchor  chambers 
(at  a  depth  of  53  ft.  below  the  surface),  which  are  in- 
clined at  an  angle  of  45°  with  tl  a  horizontal.  Prior  to 
1853,  when  work  was  abandoned,  no  less  than  $225,000 
had  been  expended. 

The  Hungerford  suspension  bridge  over  the  Thames  at 
London  (at  Charing  Cross),  built  during  1841-45.  under 
the  direction  of  Mr.  Brunei,  had  a  center  span  of  6761/^ 
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ft.  and  side  spans  of  333  ft.  It  ^as  14  ft.  wide  and  was 
for  pedestrian  travel  only.  The  towers,  in  Italian  style, 
were  i'i  ft.  .square,  of  brick  masonry,  rising  to  a  height 
of  58  ft.  above  the  roadway.  The  total  cost  of  the  bridge 
wa.s  $550,000.  The  chains  consisted  of  two  sets  of  links. 
one  above  the  other,  at  each  side  of  the  bridge,  the  pins 
of  one  set  being  midway  between  those  of  the  other.  The 
Qoor  suspender-s  were  attached  to  triangular  levers  or 
crosslieads,  which  in  turn  hung  by  two  rods  from  the 
ui)iK'r  and  lower  chains,  attaching  to  the  pins  in  one  case, 
anil  hanging  on  the  other  chain  from  the  middle  of  the 
bars,  producing  bending  therein. 

In  ISGl,  the  old  Hungerford  bridge  was  bought  by 
the  Charing  Gross  Ry.  in  order  that  it  might  be  replaced 
by  a  iieavier  structure  leading  to  the  new  Charing  Cross 
railway  terminal,  and  the  parts  of  the  old  bridge  were 
therefore  for  sale.  By  a  strange  coincidence,  negotiations 
were  being  conducted  simultaneously  by  two  sets  of  men 
for  the  completion  of  the  Clifton  bridge;  John  Hawkshaw 
was  purchasing  the  old  chains  from  the  railway  company 
at  Lonibm,  while  W.  H.  Barlow  was  at  the  same  time 
buying  the  piers,  land  and  approaches  from  the  trustees 
of  the  Clifton  bridge.  As  each  of  these  men  is  said  to 
have  known  nothing  of  the  other's  doings,  the  work  was 
carried  on  jointly  by  Hawkshaw  and  Barlow.  The  princi- 
])al  features  of  the  Hungerford  and  Clifton  bridges  are 
gi\en  in  the  accompanying  table: 

HUNGERFORD  AND  CLIFTON   SUSPENSION   BRIDGES 

Hungerford  Clifton 

Height  of  abutments  above  water 80  ft.  257  ft. 

Span  between  tower  ccntera 678}  ft.  702J  ft. 

Chain  deflection 50  ft.  70  ft. 

IxriKth  of  each  link 24  ft.  24.ft. 

W.-ieht  of  each  link 550  lb.  550  1b. 

Diameter  of  connection  pina 4|  in.  4i  in. 

Total  number  of  links 2600  3636 

T.ital  weiKht  of  links 715  tons  1000  tons 

N.>   of  links  in  center  span 1280  1981 

Weight  of  links  in  center  span 352  tons  544  tons 

Width  of  platform 14  ft.  31ft. 

Section  of  chains  at  cent«r 296  sq.in.  440  sq.in. 

Section  of  chain  at  lowers 312  sq.in.  481  aq.in. 

Tlic  land,  towers,  approaches  and  other  completed  work 
were  bought  for  $10,000  and  the  old  chains  for  $;50,()00. 
The  Hungerford  bridge  was  a  narrow  one  for  pedestrian 
travel  only,  while  that  at  (.'lifton  was  designed  for  both 
foot  pas.sengers  and  vehicles.  Both  of  these  bridges  were 
(piite  different  in  one  respect  from  former  bridges  of  the 
sune  cla.ss:  the  chains  of  others  always  had  a  uniform 
nuiiiber  of  links,  necessitating  short  (■ou])liiigs  with  a 
dmible  number  of  joints.  At  Hungerford  and  Clifton,  the 
number  of  links  varies  alternately,  being  11  and  12  near 
the  span  center,  and  12  and  l^i  near  the  i)icrs,  thus  avoid- 
ing much  extra  expense  for  pins  and  couplings.  The 
chains  have  the  .same  angle  of  inclination  at  each  side  of 
the  towers,  and  the  floor  is  supported  (as  described  in 
Vfur  article)  from  the  successive  connection  pins  of  the 
three  chains,  thus  avoiding  the  objectionable  feature  in 
the  Jfungerford  bridge,  of  susi)ending  them  alternately 
oil  the  middle  of  the  tension  bars,  which  caused  heavy 
bending  therein.  The  chains  hear  at  the  towers  on  50 
last-slcel  rollers,  1  in.  in  diameter  and  '4  ft.  long,  sup- 
ported on  casl-iron  roller  i)lates  7  ft.  wide  and  14'/^  ft. 
long,  thus  alli)wint:  the  saddles  to  move  18  in.  each  way. 
To  support  (lie  third  or  u]>pcr  cables  on  each  «ide,  other 
saddles  were  inoiinted  on  the  original  ones. 

The  method  of  stifTening  the  flr)or,  as  given  and  illus- 
trated in  official  rejM)rts  printed  siiortly  after  its  coin- 
|iletion,  floes  not  agree  with  thai  desfribed  in  Rnoin'ICEH- 
INO  New."*  of  Jan.  30,  for  the  reports    stated    that    the 


stiffening  members  are  lattice  trusses  5  ft.  deep,  between 
the  road  and  walks,  and  are  similar  to  those  at  the  out- 
side of  the  footwalks,  though  heavier.  Drawings  show 
iipper  and  lower  chords  composed  of  angles  and  plates 
connected  by  a  system  of  diagonals  I014  in.  apart,  and 
supporved  at  intervals  of  2i/^  ft.  by  3-in.  vertical  chan- 
nels. The  claim  was  also  made  that  lattice  trusses  were 
a  new  feature,  though  they  had  been  proposed  several 
years  before  by  P.  W.  Barlow.  [Our  description  was  cor- 
rect, see  note  below. — Editor.]  The  floor-beams  are  7t^ 
ft.  apart,  18  in.  deep  at  the  center,  with  lattice  webs,  and 
the  chords  have  an  area  of  only  41/^  in.  These  floor-beams 
directly  support  the  plank  flooring,  which  is  laid  longi- 
tudinally and  jointed  with  2x-[\-in.  hoop-iron  tongues. 

The  cost  of  the  completed  bridge  was  as  follows: 
Original  expenditure,  $235,000 ;  old  chains  from  Hunger- 
ford bridge,  $30,000;  erection  and  completion  of  super- 
structure, including  freight,  etc.,  $135,000 ;  total.  $390,- 
000.  This  does  not  include  the  $10,000  paid  to  the  bridge 
com])any  for  the  old  completed  work  and  land,  nor  any 
engineering  fees. 

H.  G.  Tyrrell. 

Evanston,  111.,   Feb.  4,  1913. 

[In  regard  to  the  additional  stiffening  trusses  referred 
to  by  our  correspondent,  these  do  not  exist,  as  may  be  seen 
from  the  view  in  Fig.  1  (p.  192,  Jan.  30),  and  as  we 
know  from  personal  acquaintance  with  the  bridge.  The 
lattice  trusses  are  at  the  outer  edges  of  the  sidewalks. 
The  suspenders  or  hangers  are  attached  to  plate  girders, 
which  separate  the  roadway  from  the  sidewalks,  but  which 
extend  only  about  2  ft.  above  the  floor.  The  pro])o.sed 
trusses  were  probably  included  in  some  of  the  ])reliminary 
designs. — Euitor.  | 


NOTEvS     AND     QUERIES 


In  the  article  entitled  "Concrete  Dikes  and  Bank  Protec- 
tion on  the  Missouri  River,"  by  Maj.  E.  H.  Schulz,  U.  S.  A. 
("Eng.  News,"  Dec.  26,  1912),  the  final  table  of  costs  on  p. 
1200  contained  some  errors  that  make  Its  reprinting  In  cor- 
rect   form    desirable. 

a.  Willow  Mattress. 

757  cords  brush  @  $0.892 $675  87 

77fi  cu.yd.  ballast  @  $0.746 579  09 

555  cu.yd.  spalls  @  $0.702 389  70 

Wire  strand,  clips 204 .  43 

Towboat  service 784.00 

Labor,  superintendence  and  miscellaneous 2669 .  50  $5,302  68 

b.  Concrete  paving. 

11.56  cu.yd.  gravel  @  $1.533 $1772  .35 

Grading  bank,  UKM  lin.ft.  @  $0.94607 946  07 

Reinforcement 749-32 

821j  bbl.  Portland  cement  (9  $1.15 945.01 

Labor,  superintendence  and  miscellaneous 1881  .,33  6.204  .08 

c.  Flexible  concrete  blocks. 

120  cu.yd.  gravel  @  $1.,M3 $183  96 

Reinforcement 221   05 

182  bbl.  Portland  cement  ®  $1.15 209  30 

Labor,  etc.  makmg  blocks 636. (K) 

Labor,  etc.  placing  blocks 085  12  1,930  03 

Summary. 

Weaving  and  Imllnating  mattress  lO.tO  lin.ft.  (<ii  $5  1IS2  5..-«l2  68 

Concn^te  paving  and  grading,  I0(K)  lin.ft.  (o)   $6,294  6.29.1  08 

Flexible  concrete  blocks  in  place 1 .930  03 

$I3,.'i:)2  79 

^! 

The  note  on  the  "aovernment  Stream  OaKlnfr  Work."  on 
pnK<'  303  of  our  Issue  of  Feb.  13.  was  taken  from  an  addreHX 
by  C.  E.  Grunsky.  before  the  .San  FranclHcn  Association  of 
Members  of  the  American  Society  of  (^Ivll  Knk'lnei-r».  Credit 
to  this  source   was  accidentally   omitted    In    prlntlnK    the   Item. 


Krliruiirv  ?0,   1!)I3 
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The    Recent    Derailments    on    the 
Chicago  Elevated  Loop 

Two  (lorailmi'iits  ou  the  loo])  line  oi'  tlic  ChiraRo  oIp- 
vatcd  railways,  in  the  business  distriit,  wrvr  (U'scrihcil  in 
our  issues  of  .Ian.  16  anil  23,  and  as  a  result  ol'  these  aeei- 
(lents  the  Connnissionev  of  Puhlie  Works  appoiiiteil  a 
hoard  oi'  in\estif>:ation,  composed  of  W'ni.  Art  iny'slall.  (I. 
B.  Kohinson  and  S.  Gold.  They  luul  the  (IcTailecl  ear  of 
the  first  accident  e.xamined  by  E.  W.  Hunt  &  Co..  hut  as 
this  ear  had  been  dismantled  the  examination  was  not  ol' 
niueh  value,  althouiih  the  wheels  were  found  to  be  of 
proper  gage,  with  full  flanges  and  very  little  wear.  The 
track  conditions  were  examined  by  A.  K.  ShurtlefF  (('., 
R.  1.  &  P.  R.R.),  whose  report  is  uoted  below.  The  con- 
clusions arrived  at  by  the  board  were  that  the  first  acci- 
dent was  due  to  excessive  speed  of  the  train  on  the  curve 
(it.")  ft.  center-line  radius),  while  the  second  was  due  to 
laully  jiosition  of  the  guard  rail.  We  give  below,  in  con- 
densed form,  the  summary  and  recommendations  of  the 
re])ort. 

Rkpout  of  Iwestioations 

Dcraihiient  at  Van  Burcn  St.  and  Fifth  Ave.  Jan.  S 
— The  rear  truck  of  the  last  car  left  the  track  at  the  mid- 
dle frog,  and  the  train  traveled  approximately  3.50  ft.  be- 
fore being  brought  to  a  stop.  The  rear  car  probably  hung 
for  an  instant  on  the  cross-girder  (projecting  beyond  the 
track  girders),  then  uncoupled  and  fell  to  the  street, 
front  end  first.  The  front  truck  was  left  standing  on  the 
track.  The  wheels  and  trucks  were  in  good  shape;  the 
flanges  were  full  and  showed  but  little  wear.  The  center 
bearings  were  dry  and  slightly  rusty,  where  they  should 
have  been  smooth  aiul  dry.  The  track  was  in  good  shape, 
having  been  relaid  lately  with  90-lb.  rails.  The  frog  was 
in  lair  shape  and  good  for  several  months'  wear;  it  has 
been  replaced  with  a  new  frog  since  the  accident.*  Ex- 
cessive speed  while  rounding  the  curve  was  responsible 
for  the  accident,  and  the  motorman  was  reckless  and  vio- 
lated the  rules.  Statements  by  three  unbiased  witnesses 
estinuited  the  speed  at  8  to  13  m.p.h.  The  conductor  did 
all  he  could  to  stop  the  train  as  soon  as  he  felt  the  first 
jar.  The  trainman  was  negligent  in  not  being  in  his 
proper  place,  and  in  not  pulling  the  emergency  cord  when 
he  felt  the  lirst  shock.  The  track  plan  at  this  point  is 
shown  in  the  accompanying  cut. 

Derailment  at  Waba.sli  Are.  and  Van  Buren  St.,  Jan. 
15 — The  wheels  of  the  rear  truck  left  the  track  at  the 
north  frog  of  a  new  crossing  that  had  been  installed  only 
two  days.f  The  speed  was  moderate,  and  the  car  was 
stopped  within  30  ft.  from  the  point  of  derailment.  Lack 
of  sufficient  clearance  from  back  to  back  of  wheel  flange 
between  the  inside  guard  rails  of  the  curve  was  the  im- 
mediate cause  of  the  accident.  This  lack  of  clearance 
was  due  to  improper  curvature  of  the  frog  guard.  This 
error  was  reported  to  the  railway  company  and  has  since 
been  corrected. 

•The  report  of  the  railway  company's  engineer  states  that 
the  crossing  frog  was  of  cast  manganese  construction  (cor- 
responding- to  80-lb.  rails)  and  very  rigid,  with  the  guard  and 
running  section  cast  in  one  piece.  But  although  this  was  re- 
newed, the  report  of  Mr.  Shurtleff  (noted  later)  states  that 
an  inspection  of  this  new  crossing  showed  conditions  of  gage 
and  guard-rail  spacing  that  would  tend  to  cause  derailment, 
particularly   at   the   west   frog   of   the   crossing. 

tThe  situation  is  identical  with  that  of  the  crossing  shown 
in  the  cut,  supposing  the  cut  turned  sideways  so  that  Van 
Buren  St.  would  correspond  with  Wabash  Ave.  (running 
north  and  south).  The  derailment  was  at  the  frog  corres- 
ponding to  that  shown  in  the  cut,  but  the  car  ran  only  a 
short   distance   into    the    triangular   space    between   the    tracks. 


I>i':i  ()M.\M,\ii.\TioNS — I.  A  ma.xiMiiuM  speed  not  to  as- 
eeed  S  ni.p.li.  at  all  curves  ami  crossings  where  it  is  not 
feasible  to  provide  superelevation;  3,  where  there  i.s 
siipeicle\ati(in.  the  maximum  speed  to  be  detenniiied  by 
the  amoiiiil  of  su|)erelevalion  and  llii-  degree  of  curve;  3, 
"pei'atioii  (if  motors  in  multiple  lu  he  forbidilen  while  the 
train  is  on  the  curve:  I,  target-  to  be  placed  on  the  tan- 
gem  to  indicate  when  the  last  ear  has  cleared  the  curve: 
.">,  >])eiial  guard  rails  at  all  curves;  G,  .struts  and  ties  to  be 
proMiled  1(1  liiild  all  running  and  guard  rails  in  proper 
relation  to  each  other, 

lii:r()i,"i-  OI'   .\.    K.    Sin'iiTi.iiFF 

The  first  part  of  this  report  discus.ses  the  action  of 
wheels  and  trucks  on  eur\es,  and  the  purpose  of  super- 
elevation of  rails,  such  superelevation  licing  of  necessity 


Car  fell  off      ^^ 
structure' 


VAN     BUREN 


Siding 


coenei!  of  the  elevated  loop  in  chicago,  w'lieue  a 
Derailment  Occukued  Jan.  S 

1.  The  dotted  lines  show  the  path  of  the  derailed  truck. 

2.  Trains  of  the  Oak  Park  and  Northwestern  lints  run 
north  on  the   outer  track  of  the  loop. 

3.  Ti'ains  of  the  Metropolitan  line  enter  the  inner  ti'ack 
of  the   loop    at   A-B  and   leave   it   by   the   curve   C-D. 

4.  Trains  of  the  South  Side  line  follow  the  inner  track  of 
the   loop   on   curve   C-B. 

5.  The  two  connecting  portions  of  the  track  at  X  and  Y 
are  not  used  by  trains. 

omitted  in  this  case  owing  to  the  track  crossing.  The 
most  significant  part  of  his  report  is  abstracted  below. 
This  should  be  considered  carefully  by  engineers  of  local 
lines  having  very  sharp  curves,  and  should  lead  them  to 
examine  the  track  conditions  on  their  own  lines. 

One  of  the  practical  measures  for  guarding  against  these 
causes  (of  derailment)  is  the  use  of  guard  rails  placed  in  such 
a  position  as  to  assist  in  guiding  the  wheels  around  the  curve 
and  draw  the  flange  away  from  bearing  hard  against  the 
outer  rail.  The  guard  rail  that  performs  this  duty  is  the  one 
placed  adjacent  to  the  inside  rail.  Its  function  is  to  engage 
the  back  of  the  inside  wheel  at  the  time  the  flange  of  the 
outside  wheel  is  against  the  running  rail.  To  perform  this 
function  it  is  absolutely  necessary  that  this  guard  rail  be 
rigidly  fixed  so  that  its  position  with  reference  to  the  outsid.? 
running  rail  is  always  maintained.  The  great  tendency  of 
track  men  is  to  maintain  a  given  width  of  throat  (or  flange- 
way)  between  the  guard  rail  and  its  adjacent  running  rail, 
overlooking  the  fact  that  the  real  function  of  these  inside 
guard  rails  is  to  protect  the  wheel  running  on  the  opposite 
rail.  A  slightly  tight  gage  of  track  in  such  cases  renders  the 
guard  rail  useless.  Where  inside  guard  rails  are  ustd  ad- 
jacent to  both  track  rails,  it  is  necessary  to  place  them  so 
that  the  distance  between  the  throatway  sides  of  the  rail 
heads  is  never  greater  than  the  minimum  standard  allowance 
back  to  back  of  wheels,  otherwise  there  would  be  strong 
tendency    to    derailment. 
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The  elevated  railway  has  the  two  inside  guard  rails 
throughout  the  length  of  the  curve  under  consideration,  evi- 
dently recognizing  Its  full  value  when  properly  used.  The 
position  of  these  truard  rails  with  reference  to  the  running 
rails  which  they  are  supposed  to  protect  is  a  proper  subject 
for  criticism,  particularly  through  the  crossing  on  which  the 
derailment  occurred.  The  following  conditions  were  found 
to   exist    (at    the   Wabash    A\e.    and    Van    Buren    St.    crossing): 

1.  Track  gage  narrow  near  the  north  end  frog  of  the 
crossing  and  the  guard  rail  adjacent  to  inside  rail  not  prop- 
erly  performing   its  service. 

2.  Midway  between  north  end  frog  and  center  frogs,  both 
gage  and  guard  rails  about   right. 

3.  At  middle  frogs,  gage  wide  and  guard  rails  probably 
too  wide  apart  for  proper  clearance  back   to  back  of  wheels. 

4.  Midway  between  center  frogs  and  south  end  frogs  both 
gage   and    guard    rails   were   practically    right. 

5.  At  south  end  frog  the  inside  guard  rail  was  too  close 
to  outside  track  rail  to  prevent  a  strong  tendency  of  wheel 
flange  to  strike  the  frog  point  and  derail. 

6.  The  two  most  dangerous  points  in  this  crossing  as  in- 
stalled are  at  the  center  frogs  and  at  the  south  end  frog. 
AVith  the  guard  rails  apparently  too  far  apart  to  properly 
clear  the  distance  back  to  back  of  wheels  and  with  the  un- 
balanced centrifugal  force  throwing  additional  weight  on  the 
outside  rail  the  tendency  would  be  for  the  inside  wheel  to 
mount  over  the  guard  rail  .thus  allowing  the  outer  wheel  to 
catch    the    middle   frog   point   and   derail    the    truck. 

In  this  connection,  the  inspection  of  the  crossing  now  in 
place  where  derailment  of  an  Oak  Park  car  occurred  at  5th 
Ave.  and  Van  Buren  St.  (see  cut)  shows  conditions  that  tend 
to  derailment,  particularly  at  the  west  end  frog  of  the 
crossing. 


HuilKiin  HIver  ilrliiurN  unil  'I'linnelH  at  New  York  City  are 
again  considerably  in  the  foregiound  through  the  activities 
of  Interstate  bridge  and  tunnel  commissions  of  New  York  and 
New  Jersey.  Henry  \V.  Hodge  and  J.  Vlpond  Davies  as  con- 
sulting -engineers.  Mr.  Hodge  working  on  bridge  schemes  and 
Mr.  Davies  on  tunnel  schemes.  .\n  earlier  commission  a  few 
years  ago  advanced  a  project  for  a  bridge  at  179th  St.  (Man- 
hattan), but  borings  showed  that  rock  could  not  be  founii 
at  any  practicable  depth:  in  fact,  several  borings  did  not 
discover  rock. 

At  the  present  time  the  bridge  proposal  under  considera- 
tion Is  for  a  location  near  57th  St..  with  a  main  span  of  2S00 
ft.  IJorings  are  now  being  made  to  determine  the  character 
of  foundation  soil  available.  On  the  Manhattan  shore  at  the 
pierhead  line  rock  has  been  found  at  but  little  over  150  ft. 
below  water.  On  the  New  Jersey  side  It  is  expected  to  lie  at 
greater  depth,  probably  2()()  ft.  or  more,  but  still  within  prac- 
ticable depth.  A  complete  project  for  a  2S(l(J-ft.  suspension 
bridge  with  612-fl.  steel  towers  and  capacity  for  eight  lines 
of  track  has  been  elaborated.  This  bridge  is  quite  closely 
similar  to  the  eyebar-chain  suspension  design  of  Gustav 
I>indenthal  for  the  Manhattan  Bridge  and  the  Quebec  Bridge, 
the  stirrening  truss  bi'ing  formed  Immediately  below  the  sus- 
pension chain.  Ground  level  on  the  New  York  side  would  be 
reached  at  Ninth  Ave.,  while  on  the  other  shore  the  bridge 
would  extend  to  the  lop  of  the  Bergen  Hill  ridge.  No  cost 
estimates  of  any  kind  have  been  advanced,  but  an  earlier 
estimate  of  $35,00(J.000  for  a  3nOO-ft.  suspension  bridge  is  re- 
ferred to.  As  this  did  not  Include  real  estate  or  damages, 
the  total  cost  Is  certain  to  be  much  larger. 

A  tunnel  project  has  been  worked  out  for  a  more  southerly 
location,  reaching  lower  ground  on  the  New  Jersey  shore. 
The  best  line  Is  recommended  as  extending  from  Canal  and 
V'arick  Hts.,  New  York,  to  I'rovost  and  13th  Sts.,  Jersey  City, 
the  latter  point  being  between  the  Krie  Ry.  and  D.,  I.,,  &  W. 
R.R.  terminals.  With  3%  and  3.7%  end  gradients,  a  tunnel 
length  of  about  one  mile  results.  Two  tunnels,  each  for  a 
single  roadway,  are  estimated  to  cost  $11,000,000,  Including 
real   estate,   et<'. 

The  wagon  tradle  between  New  York  and  New  Jersey 
over  the  present  ferries  amounts  to  about  six  million  per 
year,  or  about  20.000  per  day.  This  Includes  the  ferries 
from  Mberty  St.  (to  Communlpaw)  north  to  130th  St.  (to 
Kdgewater). 

A  series  of  public  meetings  has  been  held  recently  In 
cities  of  north<rn  New  Jersey  under  the  ausplci'S  of  the  New 
Jer»ey  commlsslonerM  to  explain  the  projei'ts  lo  the  people 
and  get  an  Indication  of  the  public  demand  for  a  crossInK 
and  the  preference  as  between  bridge  and  l(inn>l.  with  due 
regard  to  thi'  fact  that  for  the  cost  of  one  bridge  a  largo 
number  of  tunnels  at  different  locations  could  be  built. 


John  Fritz 

John  Fritz,  jjrobably  the  most  vt'idely  known  and  sig- 
iiallv  lionored  of  American  engineers  and  well-nigh  the 
!a.st  survivor  of  his  generation,  died  on  Feb.  13  at  his 
home  in  Bethlehem.  Peiiu.,  in  his  E)lst  year. 

It  usually  happens  when  a  man  thus  far  outlives  his 
eontemporaries  that  he  becomes  almost  forgotten  Ijv  the 
men  in  active  life.  But  Uncle  John  Fritz,  as  he  was 
affectionately  known  by  engineers  far  and  wide,  had  so 
kept  ill  friendly  touch  with  his  professional  brethren  that 
ihe  news  of  his  dciith  lirings  a  .sense  of  personal  loss  to  a 
wide  circle. 

Few  engineers  liave  gained  a  wider  and  more  deserved 
fame  than  this  pioneer  Pennsylvania  ironmaster  and 
engineer.  A  rugged  constitution,  a  clean,  temperate  and 
well  ordered  life,  a  cheerful  disposition  and  a  clear  con- 
science prolonged  his  years  of  active  life  as  well  as  his 
.serene  old  age  far  beyond  the  nsual  lot  of  man.  His  many 
friends  are  thankful  tiiat  he  was  so  long  spared  to  enjoy 
tbo.se  e.xpre.ssions  of  sincere  esteem  and  affection  whicii 
mankind  so  often  neglects  to  bestow  upon  the  living. 

John  Fritz  was  born  Aug.  21,  IH22,  in  Londtmderry 
Township,  Chester  County,  Penn.  He  was  the  oldest  of 
seven  children,  three  boys  and  four  girls,  (^f  his  parents 
he  .says  in  bis  autobi()grai)hy,*  they  were  of  "exemplary 
character,  my  father  being  a  man  of  high  moral  stand- 
ards, who  fully  impressed  u])on  my  mind  the  importance 
of  absolute  integrity,  energy  and  economy ;  my  mother 
was  a  true  Chrislian  woman."  His  father  was  a  native 
of  Hesse  Casscl.  (lerinany.  who  came  to  this  country  in 
1802,  with  bis  falbcr's  family.  John  Fritz's  mother  was 
a  native  of  I'cniisylvaiiia.  born  of  Scotch-Irish  Presby- 
Icrinii   imrcnts. 

•  liiliii  ['"I'iU's  bdvliood  (lays  W('r(>  spent  on  his  fatlier's 
farm,  where,  like  inosl  rarnicr's  boys,  he  began  to  be 
an  active  worker  between  si.\  and  seven  years  of  age.  His 
schooling  was,  as  he  iiim.-;elf  says,  "Vandwiched"  in  at  such 
intervals  as  be  could  be  s])ared.  and  at  such  intervals  as 
the  country  schools  of  183()-1H4()  otVered  oi)portunity.  In 
1838,  when  16  years  of  age,  be  went  to  Parkesburg, 
Chester  County,  Penn.,  as  an  apjirentice  to  learn  the 
trades  of  blacksmithing  and  country  niachine  work,  such 
as  repairing  threshing  machines  for  farmers  and  making 
renewals  required  by  the  primitive  cotton  and  woolen 
mills  of  that  day,  or  for  grist  and  saw  mills,  blast  fur- 
naces and  forge  plants.  Some  five  years  later  this  busi- 
ness became  dull,  and  as  his  father's  work  as  a  millwright 
eompelle(l  biiii  to  soniewbat  neglect  the  farm,  John  Fritz 
returned  '"to  I  be  plow  and  to  his  first  love,  Ihe  farm." 
Fiut,  he  says,  "the  little  knowledge  1  had  gained  of  me- 
chanics made  me  eager  for  more,  .so  I  made  u])  my  mind 
to  take  up  the  iron  business  as  a  calling.'' 

Husiiiess  revived  to  some  extent  in  18|.'i.  and  in  1845 
be  was  enabled  to  return  to  an  occupation  in  which  he 
iilways  took  the  greatest  pleasure.  This  early  exi)erience 
in  iron  making  is  delightfully  described  in  the  short  auto- 
biography whicli  follows,  so  we  will  here  pass  over  it,  and 
liriedy  sketch  liis  siib.'ieqiu'nt  career. 

In  18.')  I,  John  Fritz  went  to  Johnstown,  Penn.,  where 
be  rebuilt  the  rail  mill  of  the  Cambria  Troii  Co.  In  18,')7 
be  built  there  the  first  three-high  r.'iil  mil!  ever  con- 
structed, currying  out  the  work  in  the  face  of  strong 
op)>osition  both  from  the  workmen  and  some  of  the  own- 

•Piibllshed    by   John    Wiley    &    Sons,    Now   York    City.    1912, 
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crs  of  llic  i>laiil.  In  1S(>(I,  lio  was  made  (icncriil  Su|i('i'in- 
Iciidont  of  liic  llicii  iR'wly  orgaiiizi'd  Hcthlchciii  Iron  < 'd. 
This  ))ositi()ii  lie  licld  for  li'<J  years,  until  he:  retired  rroni 
ai-tive  work  lor  (he  coiTipaiiy  in  lUif-i,  at  the  age  ol'  ^iO 
veai-s.  'i'lie  iicju  nulls  of  Hie  (onipany  were  l)uilt  and 
slarled  in  (iiicralinn  und<'i-  his  direction  in  ISfJIi,  and  the 
Bessemer  sleel  wni'ks  in  ls':i.  In  ISS(i  ihe  llellileiieii) 
works  wei'e  the  lirsl  to  ennafic  in  the  inannlarl  ni'e  I'oi' 
the  .i;(i\i'rnnienl  of  liydranlic-roru'c'd  Djienhearl  li  sleel 
armor  plate  and  roii;in,i,'s  Tor  heavy  ^uiis 
new  plant  was  Imdl  under  Mr.  Fritz's 
makin.U'.  shapm.n'  and  lenipei'injj;  the  steel, 
were  the  linesi  of  llieii-  knid  in  llie  World 
a  I'-i.Vtoii  hainnier,  a  ll,(KHI-lon  liydraulii 
and  a  machine  shop 
for  finishiiig  the  heavi- 
est {jun  forginjis. 

His  retirement  in 
18!t2,  iiowever.  did  not 
mean  retirement  from 
the  practice  of  eiigi- 
ueering,  for  he  re- 
laiJied  all  his  mental 
activity  until  the  last, 
ai.d  was  long  a  con- 
sulting engineer  and 
e.xpert  of  the  highest 
authority  on  iron  and 
steel  manufacture.  It 
I8!)7'  lie  was  selected 
hy  the  United  States 
Armor  Plate  Board  to 
make  plans  and  esti- 
mates for  a  proposed 
government  a  )•  m  o  r- 
plate  works.  In  1904 
he  was  honorary  ex- 
])ert  on  iron  and,  steel 
at  the  Louisiana  Piir- 
cliase  E.xposition,  St. 
Louis,  Mo. 

John  Fritz  was  the 
reeipient  of  so  many 
honors  that  it  would 
he  (liHicult  to  mention 
Ihem  all.  He  was  ar 
lionorary  member  and 
past-])resident  of  the 
American  Society  of 
Mechanical  Engineers, 
an  honorary  member  of  the  American  Society  of  Civil 
Engineers,  a  past-president  of  the  American  Institute 
cf  Mining  Engineers,  an  honorary  member  and  past- 
vice-president  of  the  Iron  and  Steel  Institute  of  Great 
Britain  and  of  the  American  Iron  and  Steel  Institute. 
He  held  honorary  degrees  granted  by  Columbia  Uni- 
versity, University  of  Pennsylvania,  Stevens  Institute  of 
'JVchnology  and  Temple  University.  He  was  the  re- 
cipient of  the  Bessemer  Gold  Mda!  of  the  lion  and  Steel 
Institute  of  Great  Britain,  of  the  .iohii  Fritz  Gold 
^ledal  of  the  United  Engineering  Societies,  and  of  the 
Elliott  Cresson  Gold  Medal  of  the  Franklin  Institute. 

Although  himself  denied  the  advantages  of  an  educa- 
tion, he  fully  appreciated  the  value  of  technical  training. 


f(rPi/>^^^ 


lie  was  a  trustee  of  Fjohigh  University  from  its  foiinda- 
ti<Jii  in  1S(;(J  to  the  time  of  his  death,  with  the  e.\ception 
of  a  \r\\  years,  during  which,  at  his  own  request,  he  wa« 
relieved  from  aiMi\c  participation  in  the  alTairs  of  the 
I'liixcrsiiy:  and  hi'  was  c\<t  MIicimI  in  his  contrihiitions 
for  support  of  I  lie  iiisi  it  ni  1(111.  The  Fritz  Engineering 
Ijahiu'atory  uill  Imi;^-  iciiKim  a  iiKJiinnient  not  only  of  his 
generosity,  hut  of  his  w  holc-liciuicd  esteem  for  the  work 
done  hy  llic  i'liiNcrsity  for  nnuiy  of  his  younger  friends 
and  assisliijits. 

Xo  acKiiinl  of  llic  hlV  of  .lohn  VvWv.  would  be  com- 
plete wilhoiil  iiicnlion  of  llic  fnnious  annixcrsary  dinner 
i^ivcn  111  his  honor  at  I'.cl  lilclicni.  on  Sept.  2H,  IH!V,i,  in 
((iinnicinoration  of  his  i  oi  h  luithday.     I'\'W  men  either  in 

public  or  private  life 
lia\('  ever  received  a 
more  enthusiastic  and 
si  n  e  e  r  e  compliment 
from  friends  and  ac- 
quaintances from  all 
parts  of  the  country, 
from  men  distingui.sh- 
ed  in  every  branch  of 
engineering  and  in- 
dustry. A  similar  no- 
table occasion  was  the 
.lohn  Fritz  banquet, 
held  in  Xew  York 
City,  0,-t.  31.  1902,  to 
celebrate  the  founda- 
tion of  the  Jolin  Fritz 
Gold  Medal  of  the 
United  Engineering 
Societies. 

A  more  graphic 
picture  of  John  Fritz's 
life  and  character  than 
we  could  possibly  write 
is  given  in  a  brief  au- 
tobiography, never  be- 
fore published,  which 
we  are  able  to  pre.sent 
to  our  readers  here- 
with. It  was  written 
by  Uncle  John,  seven 
years  ago,  in  response 
to  a  request  from  Dr. 
W.  F.  M.  Goss.  r3ean 
of  the  College  of  Engi- 
neering, University  of 
Illinois,  and  now  President  of  the  American  Society  of 
Mechanical  Engineers.  Dr.  Goss  had  asked  Mr.  Fritz 
for  .some  account  of  his  life  and  work  that  might  be  a 
source  of  instruction  and  inspiration  to  the  engineering 
student.  We  are  indebted  to  Dean  Goss's  courtesy  for 
the  privilege  of  publishing  Mr.  Fritz's  letter  written  in 
response  to  this  request.  • 

My  dear  sir — Yours  of  Feb.  16,  making  inquiry  in  regard 
to  my  application  to  business,  is  before  me.  This  is  ratlier 
a  delicate  question  for  me  to  answer,  as  1  have  at  all  times 
tried  to  avoid  notoriety  as  much  as  possible,  and  I  request 
you  to  give  what  T  write  as  little  publicity  as  possible,  con- 
sistent with  the  purpose  you  want  it  for.  which  I  suppose  Is 
for  an  example  for  students  who  will  not  give  their  studies 
proper  attention.  I  will  therefore  give  you  a  very  brief  out- 
line of  my   rule   of  application   to  business,   to  which   I  attri- 
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bute  my  success — whatever  it  may  have  been. 

I  was  apprenticed  in  the  old-fashioned  way.  being  bound 
out  for  a  given  number  of  years  to  learn  blacksmithing-  and 
the  country  machine  trade.  In  1S45  I  left  my  home  to  try 
my  fortune  in  the  world,  and  went  to  Phoenixville  in  order 
to  get  work  in  the  rolling  mill,  but  was  told  that  business 
was  very  dull,  and  that  they  had  more  men  than  they  knew 
what   to   do   with. 

1  there  learned  that  a  new  mill  was  building  at  Norris- 
town.  and  at  once  concluded  to  go  there  and  see  if  I  could 
get  something  to  do.  I  went  direct  to  the  office  and  told 
ihe  proprietors  what  I  wanted,  and  was  told  that  they  had 
more  men  than  they  wanted;  their  mill  was  not  completed, 
and  if  it  were  finished,  times  were  so  dull  they  would  not 
start  it. 

I  left  the  office,  and  in  going  back  to  the  street,  I  walked 
through  the  mill  and  was  looking  at  some  of  the  machinery 
when  one  of  the  owners  came  into  the  mill  and  came  up  to 
me.  I  thought  that  he  might  order  me  out.  but  these 
thoughts  were  soon  dispelled.  He  at  once  commenced  to  talk 
to   me   in   a   very    pleasant    manner. 

After  a  pleasant  talk,  he  asked  me  if  I  was  used  to  hard 
work,  to  which  I  frankly  answered.  "Yes."  Then  he  wanted 
to  know  where  I  was  raised.  1  told  him  on  a  farm  and  what 
I  had  been  doing.  To  all  of  his  questions  I  gave  him  a 
prompt  answer.  He  then  said:  "Young  man,  I  like  thy  looks. 
Will  thee  remain  until  Monday?"  I  replied  by  saying  that  if 
there  was  any  probability  of  my  getting  employment.  I  would 
be  pleased  to  remain  over  Sunday.  He  then  said  that  the 
manager  was  absent,  but  was  expected  to  be  at  the  works  on 
Monday  morning,  and  I  should  call  about  eight  or  nine 
o'clock. 

I  remained  over,  but  it  was  both  a  long  and  an  anxious 
period  from  Saturday  evening  until  Monday  morning  in  a 
strange  place  At  length  the  appointed  time  came  around, 
and  I  was  on  hand  promptly.  In  a  short  time  Mr.  Moore, 
accompanied  by  a  large,  fine-looking  man,  came  near  where 
I  was  standing  and  halted,  and  had  a  short  conversation  in 
an  undertone.  To  me  this  was  a  most  tryjng  ordeal,  as  I 
supposed  it  was  to  determine   my  fate. 

After  the  brief  conversation,  they  walked  up  to  where  I 
was  standing.  Mr.  Moore  Introduced  the  gentleman  as  John 
GrIffln.  the  Manager.  I  confess  that  I  had  some  dread  of 
meeting  him.  as  the  word  "Manager"  at  that  day  seemed  to 
my  simple  mind  to  mean  a  supercilious  kind  of  person  who 
would  hold  one  at  a  distance;  but  this  was  not  the  case.  He 
was  a  fine-looking  and  affable  gentleman.  After  some  hesi- 
tation. I  told  him  what  I  wanted.  He  asked  what  I  had  been 
doing  and  If  1  was  afraid  of  hard  work.  I  answered  both 
<]uestlons  In  a  manner  that  seemed  satisfactory  to  him.  He 
lold   me  to   come   to   work    the   next    niTnlng. 

When  I  entered  the  mill  the  next  dtiy  to  go  to  work,  1 
fully  realized  the  fact  that  I  was  among  entire  strangers 
without  friends  or  prestige,  or  compass  to  direct  my  course, 
with  mind  untrained  for  systematic  work  or  study,  and 
with  but  scant  education.  My  thoughts  naturally  went  back 
to  the  scenes  of  my  boyhood  days — to  the  old  home  where  my 
kind  parents  and  loving  slaters  and  brothers  remained.  I 
now  fully  realized  that  I  was  enlisted  In  the  army  for  the 
great  battle  of  life,  and  made  up  my  mind  that  I  would  faith- 
fully do  my  duty  In  whatever  position  chance  might  place 
me.  always  keeping  my  eyes  and  ears  open  and  my  mouth 
shut.  This  Is  Important.  A  man  who  Is  an  habitual  talker 
Is  an  abominable  nuisance  about  a  plant,  and  no  manager 
wants    him. 

In  1845  or  1846.  then.  I  succeeded  In  getting  a  Job — now 
celled  a  situation — In  the  Norrlstown  Iron  Works  as  a  coun- 
try machinist,  who  at  that  day  was  not  considered  worth 
much.  1  started  In  at  $1.25  per  day.  but  my  pay  was  soon 
raised  to  |1.50.  that  being  Ihe  regular  machinist  rate  of 
wages. 

1  was  at  the  works  with  tools  In  hand  when  the  bell  rang. 
I  Idled  no  time  away,  ami  was  ready  and  willing  to  do  any- 
thing I  was  called  on  to  do.  and  did  It  willingly,  pleasantly, 
and  with  energy.  The  result  was  that  when  the  mill  was 
(ompleted  and  put  In  operation.  I  was  placed  In  charge  f.f 
all  the  machinery  In  the  plant,  which  to  me  was  a  great 
surprise. 

Having  previously  made  up  my  mind  that  the  Iron  busi- 
ness would  become  u  leading  one,  T  was  now  placed  In  u  posl- 
tlon  lo  get   a  very  general   knowledge  of  rolllnK-mlll    prnrllee 

II    very    Important    branch    of    It.      But    I    soon    made    up    my 

mind    that    lo    be    n    success.    It     was     essential     to     learn     all 
branches   of   It    prnrtlcally. 

At  that  time  puddling  was  the  most  Important,  the  most 
.Unicull.  and  Ihe  most  InborlouH  of  nil  branches  of  the  busi- 
ness. But  In  face  of  all  lis  dUIIcultles.  II  was  clear  lo  my 
mind  that  I  should   learn  It.    As  my   time  wos  oiiniileil  during 


the  day,  it  had  to  be  learned  in  off  hours,  which  meant  at 
night.  After  having  my  supper,  I  used  to  return  to  the  mill 
and  work  at  the  puddling  furnace  until  ten  o'clock — at  times 
later — every  night,  Saturday  and  Sunday  nights  excepted. 
This  was  no  child's  play,  but  I  was  on  hand  every  night  that 
the  mill  ran  until  I  was  well  posted  in  the  art. 

About  this  time,  there  was  another  great  surprise  for  me. 
I  was  called  to  the  office  without  knowing  wnat  it  was  for. 
and  I  confess  even  at  this  late  day.  I  well  remember  that  as 
I  had  never  been  sent  for  before.  I  went  to  the  office  with 
some  fear  that  they  were  in  some  way  dissatisfied  with  mc. 
When  I  entered,  I  found  both  partners  in  their  private  room 
and   both   of  them    seemed  in  a   pleasant   mood. 

Now  this  is  especially  for  your  boys,  and  they  should  com- 
mit it  to  memory  and  ever  have  it  in   mind. 

Mr.  Moore,  the  senior  partner,  said  that  the  man  (calling 
him  by  name)  who  bad  charge  of  the  mill  in  the  night  time, 
was  not  giving  satisfaction,  and  they  had  dismissed  him  and 
wanted  me  to  take  his  place.  I  was  amazed  for  a  moment. 
After  gathering  myself  together  again.  I  said  to  them:  "I  do 
not  want  the  position,  and  if  I  did.  there  are  four  other  men 
(naming  them)  that  are  older  than  I  and  have  been  with 
you  longer  than  I  have."  Two  of  them  were  nephews  of  Mr.  ■ 
Moore,  and  the  other  two  were  friends  of  both  Mr.  Moore  and 
Mr.    Hoover,    the    proprietors    of    the    works. 

Mr.  Moore,  who  was  the  spokesman  and  a  Friend,  said: 
"John,  if  I  were  going  to  look  for  thee  any  time  after  thee 
got  thy  supper  till  ten  or  eleven  o'clock,  I  should  come  to  the 
mill;  if  for  either  of  the  others.  I  should  look  over  the  town, 
and  we  insist  upon  thee  accepting  the  position.  To  us,  it  is 
very  important  to  have  a  person  there  at  night  that  we  have 
full    confidence   in." 

Consequently  I  accepted,  though  reluctantly,  as  I  was 
fearful  that  it  might  in  a  measure  interfere  with  my  oppor- 
tunity of  gaining  practical  knowledge  of  the  manufacture  of 
iron.  Fortunately.  J  had  gained  a  good  knowledge  of  the  art 
of  puddling,  which  to  learn  properly  made  it  necessary  to  be 
at  the  furnace  from  the  time  the  heat  was  charged  until  the 
metal  was  finished,  taken  out  and  rolled,  which  required 
some    two    hours. 

In  the  course  of  some  three  or  four  weeks,  having  got 
things  in  quite  good  shape.  I  found  it  the  very  place  In  which 
to  become  well  posted  in  all  the  different  branches,  as  It  was 
necessary  for  me  to  look  carefully  over  them  all. 

In  learning  to  puddle.  I  acquired  the  skill  necessary  to 
work  a  furnace  properly,  which  assisted  me  very  much  in 
becoming  a  heater.  Learning  to  roll  was  not  at  all  diffi- 
cult, for  being  a  blacksmith,  handling  the  tongs  came 
naturally,  besides  I  was  not  confined  to  any  given  length  of 
time.  I  could  take  the  tongs  and  roll  for  five  minutes,  more 
or  less,  as  the  opportunity  occurred.  But  getting  up  the  tem- 
plates for  the  rolls  at  that  time  was  quite  another  matter. 
Having  but  little  experience  and  no  books  on  the  subjects,  at 
least  none  that  we  knew  of.  we  had  to  think  them  over  thor- 
oughly and  experiment  with  them  until  they  would  work  alli 
tight. 

Having  now  graduated  In  all  the  branches  In  the  mill.  In 
the  manufacture  of  bar  iron,  pipe  iron,  boiler  plate,  tank  Iron, 
band  iron,  nails,  car  axles,  shafting,  heavy  rounds  and  squares, 
and  about  all  kinds  and  sizes  of  Iron  that  were  there  being 
manufactured.  I  concluded  that  the  rail  business,  although 
In  a  most  deplorable  condition  at  that  time,  would  eventually 
become  a  leading  branch  of  the  Iron  business,  and  made  up 
my  mind  that  It  would  be  Important  to  know  something 
about   that. 

At  this  time  there  was  a  rail  mill  going  to  be  built  at 
Safe  Harbor,  near  Lancaster.  Pennsylvania,  and  the  owners 
wanted  me  to  go  there  to  erect  the  machinery  In  the  mill. 
This  was  Jus*  what  T  wanted  to  do.  At  once  I  had  a  talk 
on  the  subject  with  Mr.  Moore  and  Mr.  Hoover,  and  they  both 
advised  against  It.  saying  they  did  not  want  me  to  leave 
them,  and  that  I  would  not  get  the  salary  that  I  was  getting 
with  them.  I  said  that  that  was  true  and  th.il  I  did  not  ex- 
pect It.  my  object  being  to  learn  something  of  rail  manufac- 
ture, us  I  believed  there  was  a  gnat  future  In  It.  and  they 
finally    consented    to    let    me    go. 

When  T  left  Norrlstown.  I  went  directly  to  Safe  Harbor 
and  put  the  machinery  In  place,  and  remained  there  some  two 
years,  being  finally  driven  away  by  fever  and  ague.  I  then 
returned   to  Norrlstown   to  my  old   place. 

When  Mr.  Reevi'S  b-arned  that  I  had  left  Safe  Harbor,  he 
sent  for  me  to  come  and  see  him.  and  he  wanted  me  to  go  lo 
Phoenixville  and  take  charge  of  the  machinery  and  shops 
there,  which  1  deilliied  to  do.  saying  that  one  of  my  obJectH 
In  going  to  Safe  Harbor  was  the  hope  that  I  might  get  some 
knowledge  of  blast-furnuce  practice,  and  I  had  fiilli'd  In  con- 
sequence   of    being    driven    away    by    chills    and     fever. 

Mr.   Beeves  said:  "Well,  1  have  Just   leased    the   old    furnace 
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on  thi-  ScliiiylUill  Itlv.T  noar  I'hlla(lclphl:i,  uml  ;im  koImk  to 
ifiiiuiicl.  ii'iwlr  and  Kft  luT  In  hlast.  How  would  you  like 
to  Ko  tlu'ie  and  take  charge  of  the  repairs  anil  lnii)rovement3 
and  set  her  In   blast?" 

1  told  him  It  was  Just  what  I  should  like  to  do  If  Moore 
and  Hoover  would  let  me  off.  He  said  that  he  could  not  pay 
nie  the  wanes  he  offered  me  to  go  to  I'hoenlxvlUe.  but  could 
only  I'ly  about  one-half.  I  told  him  that  would  be  all  right, 
as  it  was  not  money  I  was  after  so  much  as  information  and 
experience,  and  if  Messrs.  Moore  and  Hoover  would  let  me  oft, 
I  would  accept  his  offer. 

On  my  return  to  Norristown.  I  had  a  very  full  talk  with 
Mr.  Moore  and  Mr.  Hoover  on  the  subject,  and  told  them 
frankly  the  conversation  I  had  with  Mr.  Reeves,  and  said 
that  if  they  were  willing.  I  would  accept  Mr.  Reeves's  offer. 
They  and  all  my  friends  said  that  I  must  be  crazy  to  leave  the 
position  I  had  and  accept  one  thnt  they  considered  mueh  in- 
ferior  at   a   lower   salary. 

1  then  had  a  private  talli  witli  Mi-.  Moore,  saying  to  him 
th;  t  I  had  now  had  practical  experience  In  all  branches  of  the 
manufacture  of  iron  except  the  work  of  the  blast  furnace, 
which  Is  the  first  of  all.  and  that  I  could  not  be  a  thorough 
practical  ironmaster  without  having  a  practical  knowledge  of 
the  blast  furnace.  He  said  that  the  view  which  I  took  was 
quite  correct,  and  consented  to  let  me  go  after  some  work 
that  I  had  on  hand  was  completed,  after  that  was  finished  he 
said  he  would  be  satisfied  to  let  me  go,  and  to  this  arrange- 
ment   Mr.    Hoover    subsequently    agreed. 

1  now  took  hold  of  the  project  of  i-emodeling  and  rebuild- 
ing the  furnace  and  getting  it  in  blast.  This  was  accom- 
plished with  complete  success,  and  I  remained  with  Mr. 
Reeves  about  two  years.  I  then  returned  to  Messrs.  Moore  and 
Hoover    to    make    some    improvements    in    their    mill. 

Having  obtained  a  very  general  knowledge  of  the  iron 
business,  both  in  the  mechanical  and  practical  working  of 
the  same,  and  also  in  the  conversion  of  pig  iron  to  wrought, 
and  putting  it  in  shape  for  the  market,  I  in  company  witli 
others  put  up  a  foundry  and  machine  shop,  with  the  view  of 
remodeling  and  building  blast-furnace  and  rolling-mill  ma- 
chinery. 

Before  the  shops  were  completed,  Mr.  David  Reeves,  in 
company  with  a  few  others,  leased  the  Cambria  Works  at 
Johnstown,  Pennsylvania,  and  insisted  on  my  taking  the  posi- 
tion of  general  superintendent;  and  he  having  strong  claims 
on  me,  I  accepted  the  position — whether  wisely  or  unwisely  I 
have  never  been   able   to  determine. 

The  plant  was  new,  yet  it  was  not  possible  to  make  a 
commercial  success  with  it  without  many  changes  and  better- 
ments, which  involved  the  remodeling  and  rebuilding  of  the 
whole  plant.  This  I  did,  and  at  the  expiration  of  six  years 
of  the  most  strenuous  labor,  I  left  the  works  with  their 
acknowledged  supremacy  as  the  best  rolling-mill  plant  in  the 
world. 

On  the  morning  of  July  5,  1S60,  I  bade  Cambria  Iron 
Works  people  good-bye  and  arrived  in  Bethlehem  the  same 
evening:  and  on  the  morning  of  the  sixth,  I  entered  the  em- 
ploy of  the  Bethlehem  Iron  Co.  and  built  the  iron  and  steel 
plant,  and  later  on  erected  the  hydraulic  forging  plant,  the 
machine   shop,    and    the   armor-plate   plant   and    finishing  shop. 

I  have  written  you  many  times  more  than  I  intended,  but 
there  is  nothing  In  the  sketch  that  will  not  be  a  benefit  to 
the  students  if  It  can  In  some  way  be  impressed  on  their 
minds. 

Now  a  word  about  application  to  business.  It  has  been 
my  rule  through  life  to  be  at  the  works  every  morning,  Sun- 
days excepted,  winter  and  summer,  at  half  past  six,  break- 
fast  being   over   before    I   leave    the    house. 

This  gives  me  time,  it  anything  has  gone  wrong  In  the 
night,  to  make  arrangements  for  the  repair  men  to  go  di- 
ne tly  to  whatever  place  they  are  needed,  and  to  see  that  all 
the  men  are  in  their  places.  It  is  always  better  to  say  "Come 
boys"  than  "Go  boys,"  and  an  hour  in  the  morning  is  worth 
more   than  two  in   the  afternoon. 

At  half  past  eleven,  some  of  the  principal  foremen  go  to 
their  dinner,  and  about  half  past  twelve  they  return.  Then 
I  go  to  my  dinner  and  return  about  two  o'clock.  I  get  my 
supper  about  half  past  six  and  return  to  the  works  at  half 
past  seven  and  remain  until  half  past  nine;  then  T  go  home 
and  go  to  bed  at  ten  o'clock  sharp,  unless  something  is  going 
wrong  at  the  works,  and  then  I  know  no  hours  until  It  Is 
righted. 

One  Monday  morning  about  one  o'clock,  we  had  not  fin- 
ished what  were  called  "Sunday  repairs,"  and  when  we  came 
to  put  them  In  place,  the  work  would  not  go  together,  in 
consequence  of  what  was  called  a  "machinist  fit."  In  re- 
pairs, the  rule  was  "loose  fits"  so  that  everything  could  be 
put  together  quickly,   but  In   this   case   the   rule   had   not  been 


strictly  adhered  to,  and  a  part  of  lh<f  work  had  to  be  Hent 
back   to   the  shop  lo   be   loosi'ned  ho   that  It   would  go  In   pla<'r.. 

I  was  waiting  for  the  Job  to  come  back  and  was  not  In  an 
amiable  mood.  The  mill  men  were  there  waiting  to  get  starteil, 
I  noticed  an  Irishman  standing  leaning  on  his  shovel,  looking 
at  me.  After  a  little  while  he  walked  over  to  where  I  waB 
standing  and  said  to  me:  "Mr.  Fritz,  1  was  standing  looking 
and  thinking  and  wondering  how  long  you  have  been  In  an 
Iron  works."  I  said  to  him:  "Some  Ihlrty-odd  years."  Ho 
said,  "I  have  been  with  you  nineteen  years,  and  you  have 
been  making  time  and  half  timi;  ever  since  1  have  been  with 
you." 

I  -.vrlte  this  to  show  that  mi-n  do  not  often  hurt  them- 
selves by  hard  work  and  long  hours  if  they  take  proper  care 
of    themselves. 

In  regard  to  vacations,  I  neviM-  had  but  one  In  my  lifi',  and 
that  was  after  a  severe  attack  of  typhoid  fever.  I  was  then 
away  for  some  ten  days.  I  once  had  a  very  bad  case  of 
pneumonia,  and  having  much  to  do  at  that  time,  I  had  a 
room  fixed  up  away  from  the  works  and  some  of  my  best 
draftsmen  in  it  with  me.  This  was  done  by  the  dector's  ad- 
vice  to   keep   me    away    from    the   dust    of   the    works. 

Outside  of  fever  and  ague,  typhoid  fever,  pneumonia,  and 
an  attack  of  erysipelas,  the  time  I  was  away  from  the  works 
on  account  of  sickness  would  not  average  over  one  day  in  a 
year.  This  seems  remarkable,  as  I  was  exposed  to  all  kinds 
of  temperatures — going  from  the  hot  furnaces  out  Into  the 
cold  In  winter,  when  the  thermometer  "was  down  to  ten.  No 
matter  how  badly  it  stormed,  I  was  at  the  works  attending 
to  my  duties,   and   rarely   took   a   cold. 

My  first  work  in  the  Iron  line  was  in  1838  at  a  charcoal 
furnace  which  made  about  16  tons  per  week;  the  total  pro- 
duction that  year  in  the  United  States  was  263,000  tons.  This 
year  (1905),  at  the  rate  it  is  now  going.  It  is  supposed  that 
the   production   will    exceed    20,000.000   tons. 

I  have  not  only  been  contemporary  with  the  marvelous 
Improvements  that  have  taken  place  In  the  iron  and  steel  in- 
dustry, but  have  had  much  to  do  with  their  introduction  and 
perfection. 

In  regard  to  the  fifteen  years  you  refer  to,  when  I  was 
building  the  Bethlehem  gun-forging  and  armor-plate  plant, 
one  thing  I  did  was  to  go  abroad  to  see  "what  they  were  doing 
on  the  other  side  of  the  water.  I  saw  most  of  the  large  Iron 
and  steel  and  forging  plants  In  England.  Germany.  Belgium 
and  France,  and  was  absent  from  home  only  about  six  weeks; 
and  I  think  it  was  about  the  hardest  work  I  ever  did,  except 
the  building,  organizing  and  getting  the  works  started  and 
the  steel  to  stand  the  high  physical  test  required  by  the  gov- 
ernment  for   the   gun    forgings    and    armor-plate. 

It  was  my  rule  to  make  my  own  foremen,  selecting  them 
out  of  the  men  employed  In  the  works,  but  when  we  came  to 
select  men  to  do  work  they  had  never  seen,  it  was  something 
of  a  task;  but  It  was  done  and  not  one  of  the  men  selected  to 
take  charge  had  ever  seen  a  plant  for  doing  the  kind  of  work 
he  was  called  on  to  do. 

The  best  and  hardest  and  most  difficult  work  of  my  life 
was  done  when  I  was  between  65  and  73  years  of  age,  j-et 
many  well-minded  people  are  under  the  Impression  that  men 
over  45  are  quite  useless.  They  seem  to  forget  the  fact  that 
experience  counts  for  much.  An  experienced  man  does  his 
work  better,  faster  and  easier  for  himself  and  those  around 
him  than  a  novice,  although  a  much  younger  man.  A  man 
with  experience  has  confidence  in  himself,  knows  "what  he  is 
doing,  and  does  not  hesitate.  He  goes  ahead  with  the  assur- 
ance that  he  is   right. 

My  life  has  been  an  active  one  in  the  most  laborious,  ex- 
acting and  Important  branch  of  manufacture  in  the  domain 
of  human  activities,  requiring  courage,  endurance,  and  a  most 
varied  talent.  In  August  next  (1906).  I  shall  be  S3  years  old. 
and  I  am  now  hearty  and  active,  both  mentally  and  physically, 
and  do  not  think  that  I  am  yet  a  proper  subject  for  chloro- 
form. 

'•John  Fritz  is  a  living  proof  of  the  results  of  indi- 
vidual and  industrial  liberty  in  a  country  endowed  with 
boundless  resources.  ...  He  is  more  to  us  than  a 
man  whom  we  love  and  respect,  more  than  a  friend  to 
whom  we  wish  many  years  of  health  and  happiness:  he 
is  an  example  of  the  free  .spirit  of  American  institutions. 
a  beacon  light  warning  the  present  and  coming  genera- 
tions against  permitting  any  invasion  of  the  principle  of 
the  liberty  of  the  citizen,  which  alone  has  made  our  be- 
loved countrv  great  and  free." — A  tribute  to  John  Fritz 
by  the  late  Abram  S.  Hewitt,  Oct.  31,  1902. 
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The  Annual  Meeting  of  the  Con- 
necticut   Society    of  Civil 
Engineers 

Tlie  2nth  annual  meeting  of  the  t'onnccticut  Society  of 
Civil  Engineers  was  held  in  Xew  Haven.  Conn.,  Feb. 
11-1  .J.  The  business  session  occupied  the  morning  of 
Feb.  11,  and  the  afternoon  of  that  day  and  the  morning 
of  the  ne.xt  were  devoted  to  the  reading  and  disi  iissing  of 
])ai)ers.  In  addition  to  the  day  sessions,  a  banquet  was 
lield  on  the  night  of  Feb.  11. 

While  the  ])apers  presented  to  the  association  were  in- 
teresting, they  were  not  of  a  controversial  nature  and  did 
not  bring  forth  much  discu.ssion.  Inasmuch  a.^^  most  of 
them  were  upon  subjects  which  have  been  fully  treated 
in  ExcJiN'EERiXG  Xkws,  only  brief  reference  to  them  will 
be  given  below. 

The  most  interesting  part  of  the  meeting  was  the  dis- 
cu.ssion on  certain  recommendations  of  the  president.  A. 
W.  Sperry  of  Xew  Haven.  The  president,  in  brief, 
recommended  the  appointment  of  a  number  of  standing 
committees  whose  duty  it  would  be  to  take  up  certain  lines 
of  endeavor,  closely  associated  with  the  engineering  pro- 
fession, but  which  hitherto,  in  Connecticut  at  least,  have 
not  been  considered  the  duty  of  an  engineering  associa- 
tion. The  j)rincipal  one  of  these  recommendations  was 
crystallized  in  a  motion  providing  for  a  committee  to  be 
appointed  by  the  Board  of  Direction  to  consider  all  bills 
before  the  Connecticut  Legislature  and  after  conference 
with  the  Board  of  Direction  to  take  whatever  action  iniglit 
seem  best  to  benefit  the  engineering  profession. 

This  motion  immediately  provoked  c-onsiderable  op- 
l)osition.  It  .seems  that  at  present  the  State  of  Con- 
necticut is  in  considerable  ])olitical  turmoil  in  regard  to 
the  administration  of  its  liigliway  commission.  A  Demo- 
cratic governor,  now  holding  office  for  his  second  term, 
has  been  unable  to  secure  the  confirmation  by  tiie  Senate 
(Democratic  now  though  l{ei)ublican  through  his  first 
term)  of  his  own  appointee  to  the  office  of  highway  com- 
missioner, which  office  is  still  filled  by  the  incumbent 
who  haj<  held  office  for  some  fifteen  years.  It  happens 
that  the  contest  for  the  oHice  lias  degenerated  into  a  po- 
litical squabble  in  which  the  technical  fitness  of  tiie  vari- 
ous candidates  has  not  been  considered  very  much.  For 
this  reason  a  number  of  the  more  conservative  members  of 
the  Society  thought  that  it  would  be  undignified  for  the 
Society  to  enter  into  the  controversy  in  any  way.  Al- 
though the  motion  as  put  did  not  specifically  refer  to  the 
liigliway  commission  matter,  it  was  inferred  by  many 
members  on  the  floor  that  this  would  be  (he  construction 
jMit  iijKin  the  motion  by  the  citizens  of  the  state  who  con- 
sidered the  matter  at  all. 

The  maker  of  the  motion,  however,  referred  to  the 
confusion  existing  in  the  legislature  regarding  the  organi- 
zation of  the  highway  department  as  well  as  all  other  de- 
piirtinenls  in  which  engineering  is  coiU'crned.  '{'here  are 
now  at  least  three  bills  before  the  Connecticut  Legislature 
in  which  the  engineering  activities  of  the  state  are  di- 
rectly concerned.  One  of  these;  provides  for  n  slate  engi- 
neer's department  somewhat  similar  to  that  in  California, 
and  another  (towanl  which  the  activities  of  the  comniitee 
woidil  be  espe<'ially  directed)  organizes  a  highway  com- 
mission to  be  headed  by  three  members.  "r)ne  to  b<;  a  civil 
engineer,  one  an  expert  road  builder,  and  one  a  practical 


road  builder."  Against  such  absurdities  as  this  the  com- 
mittee would  necessarily  take  action. 

After  .some  discussion  the  motion  was  passed  with  the 
instruction  implied,  if  not  specified,  that  the  committee 
should  act  as  a  committee  and  not  as  representing  the 
Connecticut  Society  of  Civil  Engineers.  This  was  a  con- 
cession to  those  who  for  some  reason  seemed  to  be  afraid 
that  the  smut  of  politics  would  dirty  the  hands  of  the 
Society  if  the  Society  did  not  watch  out. 

Another  motion  provided  tiiat  a  committee  should  be 
a]>i)ointed  to  investigate  the  subject  of  codes  of  engineer- 
ing ethics  and  tables  of  engineering  fees,  and  should  make 
a  digest  of  all  such  codes  and  taindations  which  have  been 
jido|)ted  by  various  engineering  societies,  such  digest  to 
Mjjpcar  in  the  next  annual  ])roceedings  of  the  Society. 
Tins  motion  was  more  specifically  directed  toward  the 
(piestion  of  fees  than  that  of  ethics.  It  was  felt  that  there 
it  too  much  competitive  bidding  for  engineering  business 
and  that  it  would  be  nuuh  to  the  advantage  of  every  engi- 
neer if  he  could  refer  to  some  fixed  table  of  proper  charges 
in  making  his  bid  for  work  or  in  consultation  with  a  pos- 
sible client. 

Other  committees  \\p}\-  ii])p(iiiiii'(l  to  take  u])  the  ques- 
tion of  uniform  building  laws,  water  power,  deed  regis- 
tration, etc. 

The  leading  address  the  first  day  was  by  F.  Herbert 
Snow,  Chief  Engineer.  Dei)artment  of  Health,  Penusyl- 
\ania.  and  was  entitled  a  "Kt.OOO  Square  Mile  Sanitary 
Survey."  Mr.  Snow's  address,  whicli  was  most  profusely 
illustrated  by  lantern  slides,  took  up  in  minute  detail 
sanitary  study  of  the  .\lleglieny  Kiver  \'alley.  This  in- 
cluded a  study  of  the  iron,  coal.  oil.  gas  industries  of  the 
region,  with  the  effect  of  such  industries  upon  the  adjoin- 
ing water  courses  and  con.sequently  upon  the  Allegheny 
River.  The  latter  part  of  the  address  was  devoted  to  the 
jtroblem  of  the  water  supply  of  the  meti-o])olitan  district 
<if  I'ittsburgh,  which  is  served  now  practically  entirely 
rioiii  the  Allegheny  River. 

.Viiothcr  addrc>ss  was  delivered  tiic  same  afternoon  by 
Dr.  W.  R.  Whitney,  who  is  at  the  head  of  the  research 
laboratory  at  the  General  Electric  Co.  at  Scbnectady.  Dr. 
Whitney  took  the  members  on  an  imaginary  trip  through 
the  various  rooms  of  the  large  research  laboratory  of  the 
conii)any  at  Schenectady,  and  described  as  well  as  might 
be  in  the  limited  tinu>  afforded  him  the  dilferent  problems 
which  the  chemists  in  that  laboratory  have  before  them. 

On  Feb.  12  the  first  ))ai)er  was  by  Clarence  Blakeslee, 
of  the  firm  of  I'.  ^^'.  Blakeslee  &  Sons,  contractors,  who 
held  one  of  the  large  contract.s  on  the  new  Catskill  aque- 
duct. This  illustrated  lecture  by  Mr.  Blakeslee  described 
the  new  Catskill  aqueduct  of  Xew  York  in  general,  and 
more  s[>ecifically  that  portion  (>f  the  aquecluct  which  Mr. 
Blakeslee's  firm  liiid  under  contract  ami  uliicli  they  re- 
cently com))leted. 

The  .second  address  was  by  Charles  R.  Ilarte.  of  the 
Xew  York,  .New  Haven  &  Hartford  Railroad  Co.,  on  a 
"Modern  Kleclric  Power  Net  Work,  the  Waterbury-New 
Britain  SyHtcm."  This  power  net  work  comprises  r 
combination  of  hydro-electric  and  steam  electric  plants 
spreading  between  the  Ilousatonic  River  and  Hartford, 
Xew  Mritain,  Walerhury  ami  outlying  districts.  It  was 
one  of  the  j)ioneer  high-tension  lines,  being  the  first  in 
the  i-astern  jiart  of  this  country  to  distribute  current  over 
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nil  I  l,(iiMi-v(ill  line.  Ml'.  Ihirto'.s  paper  tonk  up  tlir  liydrci- 
ck'ctrir  plant  and  lln'  line  coiistructioii  in  pai'l  iiiilar. 
■  'I'lu'  tliiril  paper  of  the  day  was  Uy  Wni.  S.  Murray, 
cli'ilrical  engiiiccr,  New  York,  New  Haven  &  Hartford 
Iv'ailroad.  on  the  electrification  id'  that  railroad.  Ilis 
preliniinarv  talk  was  mainly  a  did'cnse  of  the  use  (d'  the 
.sinjjle-pliase  system  hy  the  New  Haven  road  in  eontradis- 
tinclion  to  the  direcl  ciirrenl  which  has  heen  used  on 
similar  work  hy  other  railways.  He  said  that  undouhtedly 
the  road  had  to  undertake  a  great  lot  of  jiioneer  work, 
but   that  the  future  seemed   now  to  justify   it.      Tt    would 


have  heen  ciisKT  Id  have  l)uilt  a  (lirect-e»rrent  line,  liut 
such  a.  liiii'  would  not  have  admitted  of  tlie  |)r<)gress  wliiili 
it   is  hoped  the  present   installation  will  allow. 

Ol-TICKH.S 

The  followinj^  oflicers  were  eleeted  for  the  eiisuinf( 
year:  President,  Sheldon  E.  Minor  ((ireenwieh)  ;  1st 
\'iee-Pres.,  George  K.  Crandall  (New  London);  2nd 
Vice-Pres.,  C.  C.  Elvvidl  (.New  Haven).  The  secretary 
is  ,1.  Frederick  Jackson  t)\'  .New  Haven. 


Block  Signaling  and 

J^YXOl'SIS — .1  Jinanl  iriis  (i/i/iniiilnl  hi/  lliv  I itlrrslali' 
Coiiiiiicrre  Cuiiniiissidii  in  t'.HIl  dl  Ihr  ilirciliiiii  iif  Cun- 
ffrcss.  lo  inresiiyalc  the  ii.-«-  and  iicicssili/  of  railiraij  block 
iigtialx.  In  190S,  llie  work  irns  onlfrcil  (■Diiliiiunl  hy  Con- 
ijreKs  and  broadcncil  lo  incliiile  Ihc  xtudij  of  appliances 
and  systems  intended  to  proiiiole  the  safety  of  railway  op- 
eration *  Annual  progress  reports  have  been  made  each 
year  and  recently  the  final  report  has  been  issued.  A  con- 
siderable portion  is  reprinted  below,  showing  the  general 
development  and  present  status  of  block  signals,  auto- 
matic train  stops,  rails,  ties,  high-power  headlights,  car 
couplers,  and  automatic  train-pipe  connectors. 

STATI.STICS 

since  the  organization  of  the  board  in  July.  19117,  1146  de- 
vices and  systems  intended  to  promote  the  safety  of  railroad 
operation  have  been  brought  to  the  board's  attention,  and  in 
1047  cases  complete  plans  have  been  furnished.  All  of  these 
1047  cases  have  been  disposed  of,  opinions  regarding  the 
practicability  and  merit  of  the  devices  or  systems  having 
been   transmitted  to  the  proprietor  in  each   ease. 

THE    BLOCK    SYSTEM 

The  block-signal  system  as  used  on  the  railways  of  the 
United  States  was  one  of  the  two  principal  subjects  assigned 
to   this  hoard   for  Investigation   when    it   was  appointed. 

The  mileage  of  road  block  signaled  at  the  beginning  of 
this  year  was  30%  greater  than  on  Jan.  1.  190S.  as  shown  by 
the  following  comparison; 

1012  190S 

Miles  Miles 

Manual     56,074.8      47,875.7 

Automatic     20,334.9      10.803.0 

Total     78,409.7      58,678.7 

In  automatic  signaling  it  will  be  seen  the  increase  In  these 
four  years  was  almost  100%.  The  automatic  system,  superior 
in  many  respects  to  the  manual,  ha.s  in  many  cases  been 
installed  in   place  of  the   manual  system. 

Excepting  this  statement  of  mileage,  there  is  nothing  of 
importance  to  report  under  this  head  as  having  occurred 
since  the  last  report.  The  five  years'  observations  of  the 
board    may    be    summarized. 

The  desirability  of  using  the  block  system  as  the  only 
reasonably  safe  method  of  regulating  the  movements  of  rail- 
way trains,  which  had  already  been  set  forth  by  the  Com- 
mission in  several  of  its  annual  reports,  was  confirmed.  The 
soundness  of  the  principle  that  the  I^lock  system  is  the  one 
and  only  adequate  method  now  known  of  spacing  trains  not 
only  has  the  constantly  renewed  indorsement  of  the  ma- 
jority of  prominent  railroads,  as  evidenced  by  their  action 
in  extending  its  use,  but  there  is  a  special  and  significant  in- 
dorsement in  its  use  on  an  increasing  number  of  lines  which 
are  used  only  by  freight  trains.  In  using  the  space-interval 
system  on  such  lines  the  railroads  go  further  than  the  board 
or  the  Commission  has  yet  proposed  to  go;  and  their  action 
tends  to  disprove  the  notion  that  superficial  or  short-sighted 
motives,  such  as  advertising,  or  a  narrow  consideration  of 
nothing  but  prospective  damage  bills  for  passengers  killed  or 
injured,  constitute  the  main  reason  for  introducing  the  block 
system. 

*See    "Engineering    News,"    Jan.    14,    1909. 


Train  Control  Report 

The  simple  manual  block  system  under  regulations  was 
used  on  the  Northern  Pacific — the  "A  B  C  system" — Increas- 
ing its  safety  without  the  addition  of  costly  electrical  ap- 
paratus, and  simplifying:  and  cheapening  the  operation  by 
abolishing  the  timetable  and  its  complicated  rules.  But  the 
system  was  abandoned  by  the  Northern  Pacific.  Besides  the 
reason  for  abandonment  given  by  the  company,  it  seems 
proper  to  mention  what  appears  to  have  been  a  powerful 
collateral  reason,  namely,  the  fact  that  in  returning  to  the 
use  of  the  timetable  (with  or  without  some  manual  block 
signaling  carried  on  under  the  old  regulations)  the  number  of 
operators  (and  the  amount  of  salaries  paid)  could  be  con- 
siderably reduced.  A  change  has  been  made  in  the  A  B  C 
system  which  has  improved  it.  This  is  in  the  provision  for 
moving  trains  in  case  of  failure  of  the  telegraph  wire.  In- 
stead of  an  emergency  timetable,  to  be  put  into  use  by  the 
station  operators  in  such  a  cuse,  the  simple  train  staff,  with 
no  electric  locking  from  station  to  station,  is  provided.  This 
is  simpler,  more  easily  understood,  and  safer  than  a  time- 
table,  and,   we  are   informed,    worked   satisfactorily. 


AUTOMATIC    TRAIN    STOPS 


The 


natic  train  stop,  the  investigation  of  which  was 
one  of  the  two  chief  purposes  aimed  at  in  the  establishment 
of  this  board,  continues  to  be  a  live  subject.  New  data  con- 
cerning it  are  being  constantly  evolved,  and  serious  attention 
is  being  given  it  by  competent  engineers,  so  that  both  the 
science  and  the  art  are  being  developed  along  more  practical 
lines  than  formerly.  It  is  greatly  to  be  regretted  that  the 
chief  stimulus  to  these  efforts  lies  in  the  recurring  collisions 
due  to  causes  that  these  devices  are  intended  to  prevent.  The 
serious  collision  in  the  Hoosac  Tunnel  on  the  Boston  &  Maine 
R.R.,  near  North  Adams,  Mass.,  on  Feb.  20,  1912,  resulting 
in  the  loss  of  four  lives  and  thousands  of  dollars'  worth  of 
property,  draws  particular  attention  to  the  subject,  for  not 
only  was  that  collision  ascribed  to  the  failure  of  the  engine- 
man  to  observe  the  fixed  visual  signals,  but  the  locality  in 
which  it  occurred  is  one  where  the  use  of  automatic  stops  is 
peculiarly    appropriate. 

Inductive  systems — that  is.  those  in  which  electrical  ap- 
paratus on  the  roadway  acts  upon  electrical  apparatus  on  the 
train  by  means  of  electrostatic  or  electromagnetic  induction, 
and  without  any  physical  contact — continue  to  offer  promise 
of  success.  An  experimental  installation  of  one  such  system 
is    being    tried    in    New    York    City. 

In  dealing  with  the  mechanical-trip  type  of  train  stop  the 
board  recognizes  as  the  only  adequate  standard  for  such  de- 
vices that  they  be  so  designed  as  to  detect  their  own  failure; 
that  is  to  say.  to  be  in  this  respect  as  safe  as  electrical  ap- 
paratus which  is  arranged  on  the  so  called  "closed-circuit" 
principle.  It  insists  that  any  mechanical  trip,  to  be  entirely 
satisfactory,  should  be  so  designed  that  the  breakage  or  re- 
moval of  the  movable  roadside  member  shall  cause  an  appli- 
cation of  the  brakes.  In  a  typical  apparatus  of  this  kind 
this  object  is  accomplished  by  having  a  rigid  roadside  mem- 
ber so  securely  fastened  to  the  track  as  to  be  as  little  sus- 
ceptible to  breakage  or  removal  as  a  rail  of  the  track  itself. 
This  rigid  member  acts  upon  the  engine  member  of  every 
train  at  every  point  of  indication  and  causes  an  air-brake 
valve  to  be  opened.  This  is  the  normal  operation  at  the  en- 
trance of  a  train  to  each  block  section  if  the  fixed  visual 
signal  is  at  "Stop"  or  if  the  block  section  is  obstructed.  If, 
however,  the  fixed  signal  is  at  "Proceed,"  or  the  route  clear, 
the  movable  roadside  member  comes  into  operation  to  engage 
a  member  on  the  engine  in  such  a  manner  as  to  prevent  the 
escape  of  air  from  the  brake  pipe  due  to  the  previous  opening 
of    the    valve    by    the    fixed    roadside    member,    or    it    in    some 
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other  way  forestalls  or  nullifies  its  action.  Not  only  does  such 
an  arrangement  place  the  mechanical  trip  within  the  class  of 
"closed-circuit"  devices,  but  it  assures  that  each  apparatus 
will  be  operated  every  time  a  train  passes  a  signal  or  a  point 
of  indication,  thus  affording;  a  complete  check  of  its  operative 
condition.  In  the  mechanical-trip  systems  heretofore  tested 
and  those  now  in  use.  the  engine  device  and  the  roadway 
device  never  engage  except  for  the  purpose  of  making  an 
emergency  stop  or  when  periodically  tested,  being  in  this 
respect  in  the  same  category  as  life  preservers  and  fire  ex- 
tinguishers. 

A  number  of  devices  have  been  submitted  to  the  board 
in  which  the  design  of  electrical  circuits  and  of  the  apparatus 
Is  apparently  of  equal  merit  with  that  in  some  devices  of  the 
same  class  which  have  been  tested.  The  board  has  not 
deemed  it  desirable,  however,  to  conduct  tests  of  two  systems 
embodying  the  same  principle  until  it  has  completed  at  least 
one  test  of  each  of  the  following  types  of  apparatus:  (a) 
ground  mechanical  trip:  (b)  intermittent  contact  rail;  (c) 
devices  having  insulated  short-track  sections  and  insulated 
wheels  or  axles:  and  (d)  inductive  electrical  devices.  The 
board  has  considered  it  important  to  have  available  the  in- 
formation and  data  obtained  from  the  first  test  as  a  guide  in 
future   tests    of   similar   devices. 

The  board  greatly  regrets  that  largely  through  the  in- 
ability of  proprietors  of  devices  to  provide  proper  installa- 
tions it  is  not  able  to  present  with  its  final  report  any  data 
covering  tests  and  devices  using  insulated  short  sections  of 
rail   and   Insulated   wheels  and  axles,   or  of   inductive  devices. 

TRACK    STRUCTURE 

RAILS — In  the  use  of  steel  rails  prior  to  1900,  there  were 
comparatively  few  rail  fractures.  During  the  past  10  years 
the  breakage  of  rails  has  increased  rapidly  until  now  it  is 
of  very  frequent  occurrence.  On  some  roads  the  number  of 
broken  rails  found  in  a  single  day  during  the  past  winter 
was  a  matter  of  grave  concern  to  the  oflicers.  It  is  probably 
owing  to  the  use  of  the  automatic  block  system  and  its  track 
circuit,  which  In  most  cases  detects  broken  rails,  that  more 
accidents  of  a  serious  nature  have  not  resulted  from  these 
breakages. 

It  is  of  the  greatest  Importance  to  discover  the  cause  of 
these  rail  breakages.  The  Bureau  of  Standards  in  its  in- 
vestigations conducted  for  the  Safety  Appliance  Division  of 
the  Interstate  Commerce  Commission  has  performed  an  ex- 
cellent service,  and  this  work.  If  continued,  will  no  doubt  con- 
tribute very  materially  to  the  solution  of  the  problem.  Of 
the  number  of  things  pointed  out  in  the  report  of  the  Bureau 
of  Standards  two  are  conspicuous:  (1)  That  by  the  present 
method  of  Inspection  faulty  rails  are  passed  for  shipment 
from   the  mills,  and    (2)    that  rails  are   overloaded. 

Since  1900,  an  effort  has  been  made  by  the  mills  to  hasten 
the  metallurgical  process,  but  the  soundness  of  the  metal 
has  been  decreased.  One  obvious  method  of  Improving  the 
quality  of  rails  would  appear  to  be  to  take  all  the  time 
needed  to  insure  sound  rails.  Since  1900  cars  and  engines 
have  greatly  Increased  In  weight.  Simultaneously,  high 
speeds  have  become  more  and  more  common.  It  requires 
only  the  briefest  consideration  to  realize  that  the  magnitude 
of  rail  shocks  Is  directly  proportional  to  the  weight  and  to 
the  square  of  the  speed.  Thus.  If  both  the  weight  and  the 
speed  have  been  doubled,  the  Intensity  of  the  shock  has 
been    Increased    eight    times. 

It  Ib  true  that  the  rail  Itself  has  also  been  Increased  in 
weight,  rails  weighing  100  lb.  per  yd.  being  now  frequently 
used  where  formerly  rails  weighing  from  60  to  80  lb.  per  yd. 
were  used.  As  a  standard  100-lb.  rail  has  a  strength  of  only 
about  two  and  one-half  times  that  of  a  60-lb.  rail  and  one 
and  one-half  limes  that  of  an  80-lb.  rail.  It  Is  obvious  that 
with  the  greater  weights  and  speeds  the  rail  load  has  In- 
creased quite  out  of  proportion  to  the  Increase  of  rail  strength. 
The  Importance  of  the  rail  problem  Is  so  great  as  to  warrant 
giving    to    It    most    careful    and    systematic    Investigation. 

TIF.S  AND  HOADBKD— The  board  has  di'Voted  consider- 
able time  to  the  Investigation  of  various  designs  of  ties  In- 
tended na  subsllluteM  for  wood  ties.  The  most  that  can  be 
said  for  the  many  designs  that  have  been  submitted  Is  that 
In  general  they  Indicate  only  In  moderate  degree  an  apprecia- 
tion   of   the    real    probli'm    to    be   solved. 

The  principal  materials,  other  than  wood,  which  have  been 
used  or  Huggested  for  railroad  ties  are  steel,  concD'te,  and 
combinations  of  these  two  materials.  In  this  country  the  use 
lit  sleel  In  sllghl  ns  compared  with  foreign  countries,  but  on  a 
few  roads,  the  Bessemer  *  Lake  Krie  In  particular,  thi-  I- 
beam  form  of  steel  tie  has  been  given  n  thorough  trial.  From 
the  standpoint  of  nirength.  durability  and  adaptability  to  the 
use  of  proper  track  fastenings  this  form  of  steel  tie  can  be 
said   to  be  adequate.      It   furnishes  a   good  support   for  vertical 


loads,  and  proper  resistance  for  forces  in  compression,  ten- 
sion and  bending.  With  stone  ballast  it  holds  the  track  in 
adjustment  more  satisfactorily  than  with  light  ballast.  Pro- 
jecting flanges  have  been  used  to  secure  greater  resistance 
against  displacement,  and  no  reason  is  apparent  why  such 
ftanges    should    not    prove    adequate. 

Another  prominent  form  of  steel  tie  is  the  trough-shaped 
section,  some  having  the  opening  of  the  trough  downward 
and  others  upward.  The  dome  or  saucer-shaped  section  has 
also  been  used  to  some  extent,  particularly  in  Mexico.  A\'hile 
moderate  success  has  attended  the  use  of  the  trough-shaped 
section  with  the  opening  upward,  those  forms  with  the  open- 
ing downward  have  not  met  with  such  success  that  their  use 
lias  been  continued.  This  is  apparently  due  to  the  working 
of  the  ties  in  the  ballast,  although  in  some  kinds  of  ballast 
they    have    given    satisfactory    service. 

Concrete  ties  are  found  in  only  a  few  experimental  in- 
stallations. These  consist  either  of  concrete,  plain  or  rein- 
forced, made  in  the  same  shape  as  wooden  ties,  or  of  solid  I 
blocks  of  concrete  under  each  rail,  opposite  blocks  being 
connected  by  metal  tie  bars  which  also  take  part  in  forming 
the  track  fastenings.  Two  installations  of  concrete  ties  were 
examined  by  the  board,  one  on  the  Erie  R.R.,  the  other  on 
an  electric  line  near  Buftalo.  Those  on  the  Erie,  after  sev- 
eral years'  service  on  a  branch  line,  were  put  into  the  main 
track,  near  Salamanca,  but  after  a  fevi-  months'  trial  they 
were  removed  and  it  is  understood  their  use  has  been  dis- 
continued. 

The  examination  of  the  concrete  ties  in  use  near  Buffalo 
and  Salamanca  and  of  the  steel  ties  on  the  Bessemer  &  Lake 
Erie  indicates  that  when  the  track  is  ballasted  with  stone 
and  is  properly  drained,  the  fear  of  a  too  rigid  roadbed  from 
the  use  of  materials  less  elastic  than  wood  is  in  large  meas- 
ure unfounded. 

The  use  of  concrete  ties  reinforced  with  steel  must  re- 
main a  question  for  the  future,  as  no  examples  of  this  type 
are  in  use. 

The  fundamental  defect  in  design,  which  is  the  most  ap- 
parent, is  failure  to  realize  and  appreciate  the  overturning 
moment  due  to  the  wheel  flange  pressure  against  the  head 
of  the  rail.  It  is  not  sufficient  that  a  tie  should  support  the 
vertical  loads  and  resist  direct  horizontal  thrust  and  the 
tendency  of  the  track  to  move  laterally  and  longitudinally, 
but  this  overturning  moment  must  be  resisted.  This  requires 
that  the  tie  must  be  a  beam  to  resist  bending  so  that  the 
overturning  stresses  may  be  properly  transmitted  and  re- 
sisted. 

In  order  that  the  tie  may  properly  support  the  stresses 
transmitted  to  it  by  the  rail,  a  suitable  fastening  of  the  rails 
to  the  ties  is  most  essential.  The  driven  spike  commonly 
used  with  wooden  ties  is,  of  course,  impracticable  for  steel, 
concrete,  or  composite  ties.  The  type  of  track  fastening  will 
necessarily  vary  not  only  with  the  material  of  the  tie.  but 
also  with  Its  form.  A  common  defect  found  In  many  designs 
Is  the  complication  of  the  rail  fastenings.  Where  bolts  are 
used  both  the  head  and  the  nut  should  be  accessible  and  the 
bolts  should  be  capable  of  renewal  without  disturbing  the 
ballast  to  any  extent.  In  many  designs  of  track  structure 
an  outside  rail  chair  or  brace  Is  used  to  prevent  the  over- 
turning of  the  rails.  It  is  generally  formed  to  fit  the  contour 
of  the  rail,  and  Intended  to  avt  as  a  compression  member 
only.  The  strength  of  the  rail  section  Itself  when  subjected 
to  outward  bending  Is  more  than  sufficient  to  prevent  over- 
turning If  the  bottom  flange  of  the  rail  Is  securely  held  down 
to  the  tie.  Thus  held,  there  would  be  no  need  to  resort  to 
outside    braces. 

A  large  number  of  designs  presented  Indicate  that  the  In- 
ventors are  quite  unfamiliar  with  the  ballast  and  weather 
conditions  encountered  on  many  railroads,  particularly  in 
winter,  as  they  make  no  provision  for  shimming.  Under  the 
action  of  frost  the  roadbed  heaves,  often  to  a  considerable 
extent  and  frequently  In  a  very  uneven  manner.  The  ties 
are  frozen  In  the  ground,  and  such  undulations  of  surface  are 
caused  by  the  uneven  freezing  or  heaving  that  the  rails  must 
be  shimmed  or  blocked  up  above  thi'  surface  of  many  of  the 
ties  In  order  to  produce  a  rail  surface  sufficiently  even  to 
carry  traffic  safely.  ITnder  the  conditions  existing  on  a  large 
proportion  of  the  railroads  In  this  country  the  means  of  ad- 
justment of  rail  to  lie  must  be  such  as  to  admit  of  this  block- 
ing up  or  shimming,  though  as  the  roadbed  becomi'S  older 
und  better  compacted  and  as  stone  ballast  Is  Introduced  to  a 
Muffielent    depth    the    necessity    for    so    doing    diminishes. 

To  provide  adi-qualely  for  shimming  or  for  widening  the 
gage  appears  to  have  been  a  diffii'ult  problem  for  Inventors, 
as  It  Involves  the  use  of  adjustable  fastenings,  with  conse- 
quent chance  for  lost  motion  and  .hangi'  of  adjustment.  In 
turnouts  and  In  main-track  curvi-s  of  less  than  a  certain 
radius    It    Is   desirable    to    widen    the    g^Ke    of    the    track,    and 
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many    dcalKiis    of    tifs    siibmlttod    make    no    provlHlon    for    so 
ilolim. 

Another  factor  havlinf  to  do  with  both  form  and  material 
Is  the  qufstlon  of  Insulation  of  the  rails  on  the  one  side  of 
the  track  from  those  on  the  other,  where  electric  track  cir- 
cuits are  used  for  slRnallnpr.  The  electric  track  circuit  la 
comlriK  more  and  more  Into  use,  and  no  design  of  tie  can  be 
deemed  suitable  for  general  use  which  does  not  adequately 
provide   for   Insulation    of   the   rails    from    the    ties. 

HEADLIGHTS 

Prom  a  study  of  the  devices  submitted,  the  board  believes 
that  It  Is  not  practicable  properly  to  control  the  direction  of 
a  headllKht  beam  through  the  swiveling;  of  the  trucks  or  by 
any  relation  of  the  train  or  engine  to  the  track  upon  which 
it  is  runnins,  but  that  simple  mechanical  means  may  readily 
be  designed  to  swins  the  headlight  so  that  the  englneman 
may,  within  limits,  have  complete  control  over  the  direction 
of   the    beam. 

As  a  general  conclusion  regarding  locomotive  headlights, 
the  board  believes  that  a  headlight  should  be  considered 
either  as  simply  a  marker  to  indicate  to  statlonmen  and 
other  persons  concerned  the  approach  of  a  train  or.  If  it  is 
to  be  used  as  more  than  a  marker  and  Is  Intended  to  be 
used  for  the  detection  of  obstructions  on  the  track  at  a  suffi- 
cient distance  to  enable  a  train  to  be  brought  to  a  stop  after 
they  are  sighted,  the  headlight  should  be  a  high-power  light 
having  both  the  direction  and  intensity  of  the  beam  con- 
trollable by  the  engineman.  The  control  of  the  intensity  of 
the  beam  by  the  engineman  directly  from  the  cab  is  regarded 
as  a  necessity,  as  when  meeting  or  passing  other  trains  and 
for  preventing  inmproper  reading  of  fixed  or  classification 
signals.  Perhaps  the  most  common  and  the  most  weighty 
objection  to  the  use  of  high-power  headlights  is  that  an  en- 
gineman running  in  one  direction  is  dazzled  by  the  light  of 
an  engine  coming  toward  him.  To  meet  this  objection  it  is 
deemed  important  that  every  high-power  headlight  should  be 
so  arranged  that  the  engineman  can  occult  It  at  will. 

CAR    COUPLERS 

Since  the  passage  of  the  sundry  clvU  act  of  May  27,  1908. 
which  directed  the  Commission  to  examine  and  report  upon 
all  systems  or  appliances  intended  to  promote  the  safety  of 
railway  operation,  the  board  has  examined  plans  and  specifi- 
cations, as  well  as  models,  of  numerous  automatic  car 
couplers.  By  reason  of  the  requirements  of  uniformity  and 
Interchangeabllity  to  which  such  devices  must  conform,  the 
Inventors  of  car  couplers  are  limited  to  a  vertical-plane  type 
of  coupler  which  follows  the  contour  lines  prescribed  by  the 
Master  Car  Builders'  Association,  and  their  efforts  must  be 
confined  to  effecting  lmpro\'ements  in  design  of  the  working 
parts  of  couplers  of  the  M.  C.  B.  type.  The  Federal  safety- 
appliance  la'w,  w^hlch  requires  the  use  of  couplers  that  will 
cC'Uple  automatically  by  impact  and  which  can  be  both 
coupled  and  uncoupled  without  the  necessity  of  mftn  going 
between  the  ends  of  the  cars,  together  with  the  great  In- 
crease In  size  and  weight  of  trains  within  recent  years,  have 
rendered  many  of  the  earlier  designs  of  the  M.  C.  B.  type  of 
coupler  unserviceable.  To  meet  the  new  conditions,  there  has 
of  necessity  been  a  notable  improvement  in  the  mechanical 
design  and  construction  of  the  working  parts  of  couplers, 
while  the  type  and  contour  lines  prescribed  by  the  Master  Car 
Builders'   Association    have    remained    unchanged. 

The  knuckle-opening  device  Is  now  in  gen,eral  use  and  is 
recognized  as  a  necessary  feature  of  the  standard  M.  C.  B. 
coupler.  All  M.  C.  B.  couplers  now  manufactured  embody 
some  form  of  mechanism  for  automatically  opening  the 
knuckle.  The  use  of  a  centering  device  is  not  so  general, 
but  the  utility  of  some  form  of  centering  device  is  well  recog- 
nized,   and    such    devices    are   coming    into    use. 

Most  of  the  coupler  designs  that  have  been  offered  to  the 
board  for  examination  were  considered  Impracticable,  or  In- 
ferior to  couplers  already  in  use.  As  an  aid  to  Inexperienced 
Inventors,  the  board  formulated  the  following  desirable  char- 
acteristics   for   automatic   car   couplers.      They   should: 

(1)  Conform  to  M.  C.  B.  standard  drawings  and  contour 
lines. 

(2)  Have   a   lock-set   within    the    head    of    the   coupler. 

(3)  Be  so  designed  that  they  will  not  part  when  the 
knuckle    pin    is    removed    or    broken. 

(4)  Be  so  designed  that  movement  of  the  uncoupling  means 
to  unlock   the   coupler   will   open   the  knuckle. 

(5)  Be  so  designed  that  they  will  couple  with  each  other 
with   either   or   both    knuckles   open. 

(6)  Be  so  designed  that  the  lock  lift  will  not  be  more 
than   6   in. 

(7)  Have  the  fewest  possible  number  of  parts;  and  their 
operation    must   in    no   way   depend    upon   the   use   of   springs. 


(S)  Have  the  tall  of  the  knuckle  and  the  lock  bearlnK  ho 
located  that  the  axis  of  the  drawbar  will  paB8  centrally 
through  the  engaging  surfaces  of  the  knuckle  tall  and  the 
lock  block,  which  must  be  of  8ufnclent  area  to  avoid  excessive 
wear. 

(9)Have  the  locking  pin  so  designed  that  It  will  assume 
locking  position  freely  by  gravity,  without  being  compelled 
to  overcome   friction   or  resistance   from    the   unlocking  means. 

It  Is  believed  that  the  Master  Car  Builders'  Association 
has  the  coupler  problem  fairly  well  In  hand,  and  that  couplers 
are  now  being  furnished  which  meet  the  demands  of  safety 
as  fully  as  can  be  expected  owing  to  the  restrictions  of  manu- 
facture and  in  view  of  the  exceptionally  hard  service  to 
which   such   appliances   are   subjected. 

AUTOMATIC    CONNECTORS 

The  use  of  a  practical  device  for  automatically  connecting 
the  air-brake,  steam-heat,  and  signal-pipe  lines  through  a 
train  is  desirable,  not  alone  from  the  standpoint  of  safety, 
but  also  because  of  economy  and  the  saving  of  time  in  train 
operation. 

The  side-port  and  butt-face  types  of  connectors  cannot 
be  used  together,  nor  can  the  pln-and-funnel  and  wing  types 
of  gathering  devices  be  used  together.  It  Is  apparent,  there- 
fore, that  until  some  one  type  has  been  decided  upon  by  ade- 
quate authority  and  definitely  adopted  as  standard,  little 
progress  in  equipment  for  actual  service  can  be  hoped  for.  It 
is  also  true  that  because  of  the  manifest  Impossibility  of 
equipping  all  cars  in  service  at  the  same  time,  any  hose  con- 
nector to  be  serviceable  must  be  so  constructed  that  it  can  be 
coupled  to  the  couplings  now  in  common  use.  The  absence 
of  such  a  provision  in  a  connector  Is  suHiclent  to  prevent  Its 
adoption  for  general  use.  Another  important  question  is  the 
stopping  of  leaks  and  making  light  repairs.  Prom  an  operat- 
ing standpoint  It  Is  clearly  impracticable  to  have  an  engine 
at  hand  for  the  purpose  of  separating  cars  whenever  It  be- 
comes necessary  to  remove  defective  gaskets  and  insert  new 
ones.  Some  means  must  be  provided  for  doing  such  work 
while    the    connector    heads   are    coupled    together. 

The  connector  designer  must  provide  for  additional  re- 
quirements that  are  more  severe  than  any  which  the  car- 
coupler  designer  has  to  meet.  Whatever  form  of  gathering 
and  registering  device  may  be  used  with  a  connector.  It  Is 
apparent  that  it  must  be  capable  of  considerable  distortion 
without  destroying  the  ability  of  the  connectors  to  register 
and  lock  In  position  when  their  faces  are  brought  together. 
Not  o!ily  for  convenience  and  for  obvious  mechanical  reasons, 
but  also  to  make  It  possible  to  couple  hand  hose  with  the 
autoinatic  connectors  during  the  transition  period,  connectoi'S 
should  be  located  directly  below  the  car  coupler  and  In  a 
vertical  plane  containing  the  center  line  of  the  coupler.  To 
meet  the  requirements  of  the  Master  Car  Builders'  Associa- 
tion the  center  line  of  the  conector  head  must  not  extend 
downward  farther  than  17^  In.  below  the  horizontal  center 
line  of  the  drawbar.  The  central  axis  of  the  connector  head 
must   also    be   the    center   line   of   the   air-brake    port. 

Some  of  the  connectors  which  had  been  presented  for  e.x- 
amlnatlon  possess  theoretically  good  features  which  would 
seem  to  render  them  entirely  practicable  for  general  use. 
The  usefulness  of  these  theoretically  good  features,  however, 
can  only  be  determined  by  extensive  tests  of  the  connectors 
in  which  they  are  embodied,  under  the  most  severe  working 
conditions  which  such  devices  are  likely  to  meet  in  actual 
service.  The  board,  therefore,  arranged  with  the  officers  of 
the  Great  Northern  Ry.,  for  the  equipment  (with  the  Robinson 
connector)  of  50  high-capacity  cars.  These  cai-s  are  used  In 
ore  service  on  the  Marcus  division,  on  track  having  heavy 
grades  and  excessive  curvature.  The  cars  are  heavily  loaded 
in  service  and  high  brake-pipe  pressure  Is  used,  so  that  the 
conditions  are  such  as  should  afford  a  thorough  test  of  the 
practicability  of  the  connector  for  use  In  general  railway 
service. 

Owing  to  manufacturing  difficulties  encountered  by  the 
proprietors  of  the  device  the  equipment  was  delayed  far  be- 
yond the  time  of  Its  expected  completion,  and  the  board  Is 
therefore  unable  In  this  report  to  present  any  details  con- 
cerning  the   performance   of   this   connector. 

INSPECTIONS 

In  previous  reports  references  have  been  made  to  inspec- 
tions carried  on  by  the  board  covering  signaling  practices, 
methods  of  operation,  and  conditions  of  roadway.  These  in- 
spections have  been  continued.  They  have  been  made  for  the 
double  purpose  of  (1)  carrying  on  the  investigation  relating 
to  block-signal  systems  and  other  devices  Intended  to  pro- 
mote safety  in  railway  travel,  and  (2)  to  set  forth  in  a  sum- 
mary for  the  benefit  of  the  officers  of  railroads  any  bad  prac- 
tices  or   unsafe   conditions   observed. 
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In  signaling,  many  instances  have  been  found  where  sig- 
nals were  out  of  order;  portions  of  the  track  without  track- 
circuit  protection;  signals  improperly  located  amid  surround- 
ings which  tend  to  create  confusion  in  their  observance;  lack 
of  sufficient  tools,  lanterns,  and  flags;  giving  of  hand  signals 
from  interlocking  towers;  drawbridges  without  any  kind  of 
protection;  and  many  cases  where  interlocking  towers  were 
found  in  fllthy  condition.  In  methods  of  operation,  practices 
such  as  the  handling  of  train  orders  in  cramped  quarters  and 
amid  confusing  surroundings;  allowing  some  trains  to  pass 
block  signals  in  the  stop  position  without  stopping;  practices 
connected  with  the  flagging  of  trains,  particularly  trains 
which  are  not  fully  manned,  thus  requiring  the  flagman  to 
perform  services  liable  unduly  to  take  his  attention  away 
from  flagging,  are  some  of  the  many  defects  or  deficiences  to 
which    our    attention    has    been    called. 

GENERAL    CONDITION'S    AFFECTING    SAFETV 

In  discussing  this  subject  it  may  be  assumed  at  the  outset 
that  railroad  officers  and  employees  are  as  anxious  to  do 
everything  in  their  povrer  to  promote  safety  as  the  public  is 
to  have  safeguards  provided,  and  that  railroad  officers  and 
employees  are  not  immune  to  the  horrors  of  a  terrible  wreck. 
The  railroad  officer  responsible  for  results  does  his  utmost  to 
meet  the  demands  made  on  him.  His  first  responsibility,  as  he 
sees  it,  is  to  provide  earnings.  It  is  but  natural,  therefore, 
that  he  has  given  chief  attention  to  the  conditions  directly 
affecting  the  financial  end  of  the  business,  and  less  attention 
to  the  conditions  affecting  safety.  Safety  he  very  much  de- 
sires,  but   earnings   he   must   have. 

The  public  should  squarely  face  its  share  in  the  responsi- 
bility for  safety.  The  comfort  and  luxury  which  it  now 
demands  are  costly.  The  high-speed  train  which  was  a  spe- 
cial event  20  years  ago  Is  now  a  feature  of  the  regular  sched- 
ules. The  American  people  cannot  wait;  they  crowd  the  steps 
to  get  on  a  train  and  the  aisles  to  get  off.  Comforts  and 
luxuries  are  demanded  without  increase  of  expense  to  the 
traveler:  not  only  that,  but  with  a  very  general  demand  for  a 
decrease  In  prices.  Every  added  demand  upon  existing  fa- 
cilities and  methods  introduces  sources  of  danger.  As  the 
demand  does  not  diminish,  it  seems  necessary  that  methods 
and  facilities  must  improve  If  the  standard  of  safety  is  to  be 
maintained. 

As  regards  methods.  It  may  be  said  that  on  the  large  ma- 
jority of  American  railroads  excellence  of  administration  is 
nullified  by  faulty  organization,  magnification  of  Individual 
function  to  the  detriment  of  team  work,  and  by  an  almost 
entire  absence  of  a  definite  system  of  broad  training  of  sub- 
ordinates for  higher  duties.  These,  and  the  shifting  of  re- 
sponsibility from  one  officer  or  department  to  another,  pre- 
vent the  attainment  of  that  high  order  of  discipline  and 
morale  which  must  be  had  if  carelessness  Is  to  be  overcome 
and  skill  and  painstaking  loyalty  govern  the  acts  of  the  men 
on  whom  the  public  must  depend  for  safety  In  travel.  As 
has  been  observed  in  former  reports,  this  condition  Is  largely 
due  to  causes  which  have  their  roots  In  the  conditions  of  so- 
ciety  In  America. 

While  the  deficiencies  noted  above  may  explain,  they  can 
hardly  excuse  failure  to  take  greater  advantage  of  the  fa- 
cilities for  promoting  safety  which  already  exist  or  are  ready 
for  final  development  by  the  railroads.  The  railways  have 
been  slow  In  Installing  the  block  system,  long  since  demon- 
strated to  be  the  prime  requisite  for  safety  against  collision. 
The  railroads  have  failed  to  Investigate  as  fully  as  they 
should  the  availability  of  devices  to  supplement  the  block 
system  as  now  used,  and  which  If  adopted  would  add  directly 
to  the  safety  secured  by  existing  means.  This  question  of 
neglect  of  definite  measures  affects  the  public  also.  The  fail- 
ure of  the  Government  to  require  the  Installation  iif  the  block 
system  Is  a  definite  feature  of  recent  congressional  history, 
there  being  more  and  stronger  reasons  to  require  this  Im- 
provement than  exist  for  the  use  of  some  other  safety  devices 
now  required  by  law.  Intelligent  cottperatlon  by  the  States 
and  the  Federal  Government  In  establishing  more  uniform  re- 
quirements for  the  operation  of  railroads  would  result  In 
marked  advan<ement  and  help  to  do  away  with  the  uncer- 
tainty felt   by    railroads  as   to   Iheir   future. 

CONCM'SIONH 

In  concluding  Its  final  report,  the  board  summarizes  the 
recommendations  made  In  Its  several  reports  as  follows; 

(I)  The  compulsory  adoption  by  all  interstate  railroads 
of  the  block  system.  That  sysli-m  has  long  since  passed  out 
of  tni'  e<p>-rlmentnl  stage.  As  regards  the  manual  block  sys- 
ti  m  this  reeommendntlon  Implies  the  careful  selection  and 
thorough  training  of  the  block  signalmen  and  the  constant, 
regular    ond     thorough     Inspection     of    signal    operation    and 


methods.     The  automatic  block  system  must  be  carefully  and 
thoroughly    installed   and    constantly    inspected. 

(2)  The  development  of  the  automatic  train  stop  has  pro- 
ceeded far  enough  to  warrant  the  expectation  that  by  its  use 
greater  safety  can  be  secured  in  the  operation  of  trains.  Rail- 
roads should  be  given  to  understand  that  the  automatic  train 
stop   must   be    developed    by   them   as   rapidly   as   possible. 

(3)  Railroad  tracks  should  be  properly  inclosed  and  the 
laws  against  trespassing  thereon  enforced.  Grade  separation 
should   be  encouraged   and   in    certain   localities   required. 

(4)  The  payment  of  pensions  by  the  railroad  companies  to 
their  superannuated  employees  would  do  much  toward  creat- 
ing loyalty   and   stability  in    railroad   organizations. 

(5)  There  should  be  more  complete  cooperation  of  the 
State  and  Federal  Governments  on  the  one  hand  and  rail- 
road companies  on  the  other  in  order  to  bring  about  more 
stable  conditions  throughout  the  entire  country.  Piecemeal 
legislation  should  be  brought  together  and  harmonized  Into 
general  enactments,  comprehensive  in  character  and  based 
on  the  best  standards  of  practice.  The  board  recommends 
that  the  enforcement  of  this  general  legislation  be  intrusted 
to  a  body  having  powers  similar  in  character  to  those  now 
provided  for  and  administered  by  the  Railway  Department 
of  the  British    Board   of  Trade. 


The  CummlsMion  Plan  of  GoTernment  was  adopted  by  the 
city  of  Denver.  Colo.,  on  Feb.  14.  by  a  large  popular  majority. 
The  vote  was  on  a  series  of  amendments  to  the  existing 
charter. 

Panama  Canal  Excavation  during  January,  totaled  2,612,- 
020  cu.yd..  a  daily  average  of  100,642  cu.yd.  for  each  of  the 
2G  working  days.  The  monthl>  rainfall  was  2.82  in.  The 
amount  of  concrete  laid  in  January  was  91,362  cu.yd,  and 
222.002   cu.yd.   of   fill    were   placed    in   dams. 

The  Water-Works  Standpipe  of  the  Cairo  Water  Co., 
Cairo.  111.,  fell  on  Feb.  11,  1913.  The  Company  has  wired  us 
the   following  infomation,   at   our   request; 

The  standpipe  was  built  in  18S5.  It  was  originally  150 
ft.  high,  was  later  increased  to  175  ft.,  and  was  16  ft.  in  diam- 
eter. The  standpipe  did  not  collapse,  but  fell  over  and  broke 
after  falling.  Our  opinion  is  that  on  account  of  long  con- 
tinued high  water  the  earth  became  so  softened  that  the 
foundation  was  weakened. 

According  to  "The  Manual  of  American  Water-Works," 
the  Cairo  works  were  built  In  1885  and  put  in  operation  on 
Jan.  1,  1886,  by  Peter  Herdic,  under  the  name  of  the  Cairo 
Water  Co.  The  earlier  issues  of  the  "Manual"  gave  the  sur- 
name of  the  constructing  engineer  as  Ditmar,  of  Wllliamsport, 
Penn.,  and  later  issues  stated  that  James  H.  Harlow  &  Co., 
Pittsburgh,  Penn.,  were  designing  engineers.  The  contractors 
for  the  standpipe  were  Malttang  &  Son,  Peoria,  111.  The 
standpipe  must  have  been  raised  before  1897,  since  the  "Man- 
ual" for  that  year  gave  its  height  as  175  ft.  The  water- 
supply  of  Cairo   was   pumped   from   the   Ohio  River. 

We  hope  to  give  particulars  of  the  failure  in  a  later  Issue. 

A  Series  of  Lectures  on  Radluaetlvltjr  is  being  arranged 
for  March  and  April  under  the  auspices  of  the  Electrophyslcs 
Committee  of  the  American  Institute  of  Electrical  Engineers. 
The  lectures  will  be  given  in  the  Auditorium  of  the  Engineer- 
ing Societies  Building,  New  York  City,  on  the  evenings  of 
Mar,  18  and  25,  and  Apr.  1  and  8,  and  the  lecturer  will  be 
Prof.  Edwin  P.  Adams,  of  the  Palmer  Physical  Laboratory, 
Princeton  University. 

The  .\laHka  RBllroad  Commission,  appointed  by  President 
Taft  in  August,  1912,  to  conduct  an  examination  Into  the 
transportation  question  In  the  Territory  of  Alaska,  from  the 
engineering,  financial  and  development  standpoints,  has 
made  Its  report,  the  principal  details  of  which  are  brought 
out  in  a  special  message  to  Congress  from  the  President, 
under    date    of    Feb.    6. 

The  Commission,  consisting  of  Major  J.  J.  Morrow,  A.  H, 
Brooks,  L.  M.  Cox  and  C.  M.  Ingersoll,  recommended  as  a 
result  of  their  Investigations  that  two  Independent  railroad 
lines  be  constructed,  one  connecting  the  Yukon  and  Tanana 
River  valleys  with  tidewater,  by  way  of  Cordova,  Chttlnn 
and  Fairbanks,  and  the  other  running  from  Seward  around 
t^ook  Inlet  and  connecting  with  the  Kuskukwlm  and  Susltna 
Illver    systems. 

Cordova  Is  Indicated  by  the  Commission  as  the  logical 
and  best  terminal  for  the  Bering  River  coal  fields,  and 
.Seward  oc<'Uples  the  same  position  with  respect  to  the 
Matanuska  field.  The  proposed  terminals  at  Katalla  and 
Controller  Huy  were  deprecated  as  lacking  In  the  essential 
fasliirs    of    good    harbor    facilities    ond    economy. 

Thi-  two  roads  advocated  would  Involve  733  miles  of  new 
construction  at  an  estimated  cost  of  JSTi, 000,0011.  not  Includ- 
ing branch  lines  for  local  development,  for  which  probable 
future   growth    the   route    has,    however,    been    partly    planned. 
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Mr.  W.  S.  MacCuUoch  has  been  appointed  Assistant  Knt,-!- 
n.iT  of  the  Grand   Trunk   Ry..  at   Montreal.   Que. 

Mr.  Geo.  \V.  (^ral(ir.  Assiu-.  M.  Am.  Soo.  C.  E..  has  resigned 
lis  City  Engineer  of  Onuihii.  Nib.,  to  become  City  Engineer 
of  Calgary.  Alta. 

Mr.  W.  B.  Way.  Assistant  Superintendent  of  the  Canadian 
raclflc  Ry.,  at  Montreal.  Que.,  has  been  promoted  to  be  Su- 
perintendent  at    Farnhani,    Que. 

Mr.  D.  McCoe,  Superintendent  of  Grade  Separation.  Grand 
Trunk  Ry.,  Toronto.  Ont.,  has  been  made  Superintendent  of 
Tracks    of   the    Toronto    terminals. 

Mr.  Henry  Ferguson,  formerly  General  Road  Master  of  the 
Grand  Trunk  Ry..  at  Toronto.  Ont.,  has  been  appointed  Super- 
intendent of  Tracks  of  the  Ontario  division. 

Mr.  Charles  Dorrance,  Jr..  M.  Am.  Inst.  M.  E.,  formerly 
Fuel  Engineer  of  the  Lehigh  Coal  &  Navigation  (^o..  has  been 
promoted  to  be  Chief  Mining  Engineer,  having  superintend- 
ence  of   the   mining   and   mechanical    departments. 

Mr.  Joseph  Chidley.  formerly  Division  Master  Mechanic 
of  the  Lake  Shore  &  Michigan  Southern  Ry..  at  Collinwood. 
Ohio,  has  been  promoted  to  be  Assistant  Superintendent  of 
Motive    Power,    with    headquarters   at  Cleveland.    Ohio. 

Mr.  B.  R.  Pollock,  recently  promoted  to  be  General  Man- 
ager of  the  New  York,  New  Haven  &  Hartford  R.R..  has  been 
made  General  Manager  of  the  transportation  department  of 
the  Boston  &  Maine  R.R..  with  headquarters  in  Boston.  Mass. 
Mr.  Julian  Kendrick.  M.  Am.  Soc.  C.  E..  has  resigned  as 
Chief  Engineer  of  the  Rudolph  S.  Blome  Co.,  of  Chicago.  111., 
and  opened  an  offlce  in  the  First  National  Bank  Bldg.,  Birm- 
ingham. Ala.,  as  a  consulting,  municipal  and  hydraulic  en- 
gineer. 

Mr.  Thomas  E.  Collins,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer  on  the  revaluation  of  the  railways  and  canals.  State 
of  New  Jersey,  has  been  made  city  surveyor  of  Elizabeth. 
N.  J.,  succeeding  Mr.  W.  H.  Luster.  Jr..  M.  Am.  Soc.  C.  E.. 
resigned. 

Mr.  J.  A.  Shepherd,  formerly  General  Manager  of  the 
Western  Maryland  Ry.,  has  been  appointed  Superintendent 
of  the  Kansas  City  terminals  of  the  MissQuri  Pacific  Ry.. 
with  headquarters  at  Kansas  City,  Mo.,  succeeding  Mr.  J.  A. 
Somerville. 

Messrs.  Robert  D.  Hennen  and  G.  B.  Hartley  announce  that 
they  have  formed  a  partnership  under  the  firm  name  of  the 
Monongahela  A'alley  Engineering  Co..  with  offices  in  Mor- 
gantown.  Vt'.  Va.  The  firm  will  engage  in  both  civil  and  min- 
ing engineering. 

Mr.  Henry  L.  Gray.  M.  Am.  Soc.  C.  E..  Chief  Engineer  of 
the  Public  Service  Commission  of  the  State  of  Washington. 
Olympia.  Wash.,  has  resigned.  Mr.  Gray  will  return  to 
private  practice,  specializing  in  appraisal  engineering,  with 
offices  at  Seattle.  Wash. 

Mr.  F.  S.  Burroughs.  Assoc.  M.  Am.  Soc.  C.  E..  formerly 
Assistant  Chief  Engineer  of  the  Public  Service  Commission 
of  the  State  of  Washington,  has  been  appointed  Chief  Engi- 
neer, succeeding  Mr.  Henry  L.  Gray,  M.  Am.  Soc.  C.  E..  re- 
signed,  as   noted  elsewhere. 

Mr.  T.  N.  Jacob.  M.  Am.  Soc.  C.  E.,  has  been  reappointed 
Chief  Engineer  of  the  East  Side  Levee  and  Sanitary  District. 
East  St.  Louis.  111.,  under  the  new  organization  of  the  board 
of  trustees.  The  office  of  Consulting  Engineer,  formerly  held 
by  Mr.  J.  A.  Ockerson.  M.  Am.  Soc.  C.  E..  has  been  abolished. 
Mr.  E.  G.  Hewson.  formerly  Resident  Engineer  of  the 
Grand  Trunk  Ry..  at  Toronto.  Ont..  has  been  promoted  to  be 
Division  Engineer  of  the  Ontario  division.  The  grade  of  Di- 
vision Engineer  is  a  new  one  in  the  Grand  Trunk  Ry.  organi- 
zation, which  has  hitherto  had  only  a  Chief  Engineer  and 
his  staff  of  Assistant   Engineers  and  Resident    Engineers. 

Mr.  H.  W.  Beers,  recently  Chief  Engineer  of  the  Southern 
Ferro-Concrete  Construction  Co..  Atlanta.  Ga..  has  been 
elected  Vice-President  of  the  company.  Mr.  Beers  is  a  grad- 
uate in  civil  engineering  of  the  Massachusetts  Institute  of 
Tochnolc^y.  class  of  1906,  and  has  previously  been  Assistant 
Engineer  and   Resident   Engineer  of  the   company. 

Mr.  H.  H.  Althouse  has  resigned  as  Chief  Engineer  of  the 
Erie  R.R.  Mr.  Althouse  has  been  connected  with  the  Erie 
since  1899.  From  1902  to  June.  1912.  he  was  Assistant  Engi- 
neer at  New  York.  After  a  short  period  as  Principal  Assist- 
ant Engineer  of  the  Western  lines,  he  was  promoted  "r  be 
Chief  Engineer,  August,  1912.  succeeding  Mr.  W.  J.  Harahan, 


.M.   .\m.  Soc.  C.  E.,  now  President  of  the  Seaboard  Air  Line  Ky. 

Mr.  Watson  Town»end,  AHHlstant  Engineer  of  the  Union 
Pacific  R.R..  at  Omaha.  Neb.,  has  been  made  City  Engineer 
of  Omaha.  Mr.  Townseiid  has  been  In  railway  work  In  the 
Middle  West  since  1902,  when  hi-  WaK  a  draftsman  with  the 
Minneapolis.  St.  Paul  &  Saulte  Ste.  Marie  Ky.  For  a  short 
time  he  was  Locating  Engineer  and  later  AsHlHtant  Engi- 
neer of  Construction  with  the  Great  Northern  Hy.  He  has 
been  with  the  structural  department  of  the  Union  Pacldc 
R.R.  since  1909.  Mr.  Townsend  succeeds  Mr.  Geo.  W.  Craig. 
resigned,   as  noted   elsewhi-re. 

Mr.  T.  P.  Artaud.  Assoc.  Am.  Soc.  M.  E..  formerly  Superin- 
tendent of  terminals  and  Purchasing  Agent  of  the  Hudson  & 
Manhattan  R.  R.,  New  York  City,  has  been  promoted  to  be 
Assistant  General  Manager,  succeeding  Mr.  O.  T.  Boyd,  re- 
signed. Mr.  Aitaud  became  connected  with  the  company 
during  the  construction  of  the  Hudson  River  tunnels  and  has 
since  steadily  advanced  through  the  various  departments. 
In  his  present  office  he  will  have  direct  charge  of  the  opera- 
tion of  the  railway,  power  house  and  terminals,  as  well  as 
act   as  supervisor  of   purchases. 

Mr.  H.  W.  Irwin  has  been  appointed  Assistant  Superin- 
tendent of  Equipment  of  the  Bay  State  Street  Rys.,  Boston, 
Mass.,  which  is  a  system  of  nearly  1000  miles  of  track  In 
Massachusetts.  Fthode  Island  and  New  Hampshire.  Mr. Irwin 
graduated  from  Purdue  University  in  mechanical  engineering 
in  1903.  For  a  number  of  years  he  was  with  the  General 
Electric  Co..  Schenectady.  N.  Y.  He  entered  street  railway 
work  as  General  Manager  of  the  Northern  Electric  Co., 
Fargo.  N.  D..  returning  to  the  East  in  1909  to  become  Super- 
intendent of  instruction  of  car  service  employees  for  the  Bos- 
ton &  Northern  Street  Ry.   and  the  Old  Colony   Street   Ry. 

Mr.  E.  T.  Munger  has  resigned  as  General  Superintendent 
of  the  Hudson  &  Manhattan  R.R.,  New  York  City.  Mr.  Mun- 
ger graduated  from  the  University  of  Wisconsin  in  1892. 
He  first  entered  railway  work  in  1895  as  a  foreman  of  con- 
struction of  the  Metropolitan  West  Side  Elevated  Ry..  Chi- 
cago, 111.  In  1898  Mr.  Munger  was  Engineer  in  charge  of  the 
construction  of  the  storage-battery  street  car  line  of  the 
Englewood  &  Chicago  Ry.,  between  Englewood  and  Blue 
Island,  111.  He  again  entered  the  service  of  the  Metropolitan 
West  Side  Elevated  Ry.  in  1903  as  Master  Mechanic;  later  he 
was    Superintendent    of   Motive    Power    of   the    company. 


OB ITUARY 


George  William  Maynard.  a  prominent  mining  engineer, 
died  at  the  home  of  his  sister.  Mrs.  F.  S.  Matthews,  in  Boson, 
Mass..  Feb.  13.  He  had  been  in  poor  health  for  several  years. 
Mr.  Maynard  was  the  dean  of  the  mining  engineers  of  Amer- 
ica: he  was  the  oldest  mining  engineer  graduated  from  the 
Columbia  University,  but  before  its  first  School  of  Mines  had 
been   established. 

Mr.  Maynard  was  born  in  Brooklyn.  N.  Y..  June  12.  1839. 
He  graduated  from  Columbia  College,  as  it  was  then  called, 
in  1S59.  After  graduation  he  spent  a  year  in  the  chemical 
laboratory  of  Columbia,  and  in  1860  went  to  Germany,  where 
for  a  year  he  studied  chemistry,  physics  and  mineralogy  at 
the  University  of  Gottingen.  While  there  he  was  a  fellow 
student  with  J.  Pierpont  Morgan.  Leaving  Gottingen  he 
spent  a  year  at  Clausthal  in  the  Harz,  studying  mining  and 
metallurgy  in  the  Bergakademie  there.  In  1862  he  received 
the  degree  of  Master  of  Arts  from  Columbia. 

Having  completed  his  studies.  Mr.  Maynard  began  his 
professional  practice  with  an  engagement  at  the  Connoree 
mines  in  County  Wicklow.  Ireland,  where  he  remained  a  year. 
In  1864  he  returned  to  New  York  City,  where  he  established 
an  engineering  office  and  chemical  laboratory.  In  April  of 
that  year  he  was  called  upon  to  make  a  professional  exam- 
ination of  a  mining  property  in  Colorado,  which  was  his  first 
visit  to  the  new  mining  regions  of  the  Rocky  Mountains. 
He  was  so  much  attracted  by  the  possibilities  there  that  in 
December,  1864.  he  returned  to  Colorado  and  established  an 
engineering  office  and  assay  laboratory  in  Gilpin  County, 
which  was  perhaps  the  first  institution  of  that  kind  in  that 
part  of  Colorado. 

Mr.  Maynard  returned  to  New  York  City  in  the  winter  of 
1867  and  took  charge  of  a  sulphuric-acid  works  on  Staten 
Island.  In  1868  he  was  appointed  Professor  of  mining  and 
metallurgy  at  the  Rensselaer  Polytechnic  Institute.  Troy. 
N.  Y..  and  occupied  that  chair  until  1872.  when  the  mining  de- 
partment of  that  institution  was  discontinued.  In  1S73  he 
went  to  London.  England,  which  was  his  headquarters  dur- 
ing the  next  six  years.  During  this  period  he  spent  six 
months  in  Eastern  Russia,  erecting  a  copper  reduction  works 
for  a  British  company  at  Voskrevsenky.     During   this   period 
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h(f  was  Consultingr  Eng^ineer  for  several  iron  and  steel  works 
in  England  and  Wales,  and  in  such  capacity  made,  at  Mid- 
dlesbrough, the  first  demonstration  in  a  large  way  of  the 
Thomas-Gilchrist  basic  bessemer  process  of  steel  making. 
This  brought  him  into  very  intimate  relations  with  that  lov- 
able  character,   Sydney   Gilchrist   Thomas. 

Mr.  Maynard  returned  to  New  York  City  in  1S79  for  the 
purpose  of  introducing  the  Thomas-Gilchrist  process  in  the 
United  States,  which  he  succeeded  in  doing  by  selling  the 
patents  to  the  Bessemer  Co.,  afterward  known  as  the  Steel 
Patents  Co.  Subsequent  to  that  time  Mr.  Maynard  remained 
a  ri  sident  of  this  country,  save  for  such  brief  professional 
trips  as  took  him  abroad.  He  was  engaged  in  active  prac- 
tice as  Consulting  Engineer  up  to  the  time  of  his  last  illness, 
visiting  Nova  Scotia,  British  Columbia,  the  Yukon.  Mexico  and 
Cuba  in  connection  with  his  mining  and  metallurgical  work. 

Mr.  Maynard  was  one  of  the  charter  members  of  the 
American  Institute  of  Mining  Engineers,  and  many  years 
later  he  became  one  of  the  charter  members  of  the  Mining 
and  Metallurgical  Society  of  America.  He  was  also  a  member 
of  the  American  Museum  of  Natural  History,  the  Metropolitan 
Museum  of  Art,  and  the  Engineers'  Club  of  New  York. 

During  his  early  associations  with  the  steel  Industry  Mr. 
Maynard  came  closely  into  contact  with  many  historic  char- 
acters— Sydney  Gilchrist  Thomas,  Andrew  Carnegie,  John 
Fritz  and  Alexander  Lyman  HoUey,  among  others — and 
during  his  pioneering  in  the  region  west  of  the  Rocky  Moun- 
tains, both  in  the  Northwest  and  in  the  Southwest,  he  had 
many  Interesting  experiences,  reminiscences  of  which  always 
made  absorbing  stories  when  he  told  them  to  his  friends 
(Abstract  from  the   "Engineering  and  Mining  Journal.") 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


ASSU«;iAT10N    FOR   STANDARDIZING    I'AVING   SPECIFICA- 
TIONS. 
Feb.    24.       .\nnual     meeting     at     Pittsburgh,     Penn.       Secy., 
J.    B.    Hlttell.    5917    Winthrop    Ave.,    Chicago,    111. 
INDIANA   SANITARY   AND   WATER   SUPPLY    ASSOCIATION. 
Feb.    25-26.      Annual    meeting    at    Indianapolis,    Ind.      Secy., 
W.    F.    King,    Indianapolis,    Ind. 
ONTARIO  LAND  SURVEYORS. 

Feb.    25-27   Annual    meeting   at   Toronto,    Canada.      Secy.,    L. 
V.    Rorke,    701    Temple    Bldg.,    Toronto,    Canada. 
AMERICAN   CERAMIC   SOCIETY. 

Feb.    25-28.      Annual    meeting   at    Washington.    D.    C.      Secy., 
Edward   Orton,   Jr.,    Raleigh   Hotel,    Washington,    D.    C. 
AMERICAN   INSTITUTE   OF    ELECTRICAL    ENGINEERS. 
Feb.     26-28.       Midwinter     Convention     in     New     York     City. 
Secy.,    F.    L.    Hutchinson,    33    W.    39    St.    New    York,    N.    Y. 
CENTRAL    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.    27-28.       Annual    meeting    at    Indianapolis.    Ind.      Secy., 
A.  L.  Neereamer,  Indianapolis,  Ind. 
NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Mar.    3-5.      Annual    meeting    at    Chicago,    HI.      Secy.,     W.    P. 
Blair.   824    Engineers   Hldg.,   Cleveland,  Ohio. 
VERMONT    SOCIKTY    OF    ENGINEERS. 

Mar.    10.      Annual    meeting   at    Burlington,    Vt.    Secy.,    G.    A. 
Reed.   Barre,    Vt. 
NEW   ENGLAND    RAILROAD  CLUB. 

Mar.    11.      Annual    meeting   at    Boston,    Mass.      Secy.,    W.    E. 
Cade,  Jr.,   683   Atlantic  Ave.,   Boston,   Mass. 
ILLINOIS   WATER    SUPPLY    ASSOCIATION. 

Mar.    11-12.      Annual    meeting    at    Urbana,    111.      Secy.,    Ed- 
ward   Bartow.    Urbana.    111. 
AMERICAN    RAILWAY    ENGINEERING    ASSOCIATION. 

Mar.    18-21.      Annual    convention    at    Chicago,    III.      Secy.,    E. 
H.    Fitch,    900    S.    MIchiKan    Ave.,    Chicago,    111. 
BO.STON    SOCIETY    OF   CIVIL    ENGINEERS. 

Mar.    19.        Annual    meeting    at    Boston,    Mass.      Secy.,    S.    E. 
TInkhiim.   "LI  Tremont   Temple,   Boston,   Mass. 
AMERICAN   CHE.MICAL   SOCIETY. 

Mar.     25-28.       Annual     meeting    In    Milwaukee,     Wis.       Secy., 
C.    L.   Parsons,    Box.    605.    Washington,    D.   C. 
NATIONAL   FIHK    PROTICCTK)N    ASSOCIATION. 

Mar.     26-27.       Annual     meitlng     In     Ni-w     York     City.       Si'cy., 
Ralph    Sweetland,    141    Milk    St.,    Boston,    Mans. 
NEW    ENGLAND   STREKT   RAILWAY    CLUB. 

Mar.    27.       Annual    mi-etlng    at    Boston,    Mass.      Seev.,    II.    A. 
Faulkner,   12   I'earl   St.,    Boston,   Mass. 
DHTItOIT    ENGINEKRING    .SffflETY. 

Apr.    18.       Annual    mi-ellng    at    Detroit,    Mich.      Se<v..     F.    II. 
MfiMon,    614    Moffal    Bldg.,    Detroit,    Mich. 

UTAH    SOCIETY    OF    RNrjINKERS 

Apr.  18.  Annual  meeting  at  Salt  I..ake  City,  U'lh.  Secy., 
R.  B.  Kctchum,  702  NewhouHe  Bldg.,  Salt  Lake  City,  Utah. 
Anrrlran  Ommlr  Hnrlrtj — Among  the  papers  on  the 
program  for  th<-  annual  meeting  In  WaHhlngton.  D.  C.  on  Feb. 
26-28.  are  the  followInK'  "I-Me  of  the  CfistinK  Proei'HS  for 
I.,arKe  Clay  WareH,"  by  C,  J.  Kirk;  "The  Brick  IndiiHtrles  of 
Hurope,"  by  O.  W.  CronijulMt:  "Pottery  Firing  by  Pyromi'try." 
by  E.  C.  Stover;  "The  Melting  Point  of  Refractory  Materlnlii." 


by  C.  W.  Kanolt;  "Properties  of  Portland  Cement  as  Affected 
by  Different  Burning  Temperatures,"  by  P.  H.  Bates;  and 
"Transverse  Tests  for  Clays,"  by  C.  H.  Kerr  and  R.  J.  Mont- 
gomery. 

Illuminating  Engineering  Society — At  the  annual  meeting 
in  New  York  City,  on  Jan.  10,  the  following  oiBcers  were 
elected  for  1913:  President,  P.  S.  Millar;  Vice-Presidents,  J.  W. 
Cowles  (New  England),  W.  J.  Serrill  (Philadelphia),  H.  S. 
Evans  (Pittsburgh),  and  J.  R.  Cravath  (Chicago);  Secretary, 
J.  D.  Israel;  Treasurer,  L.  B.  Marks;  and  Directors,  P.  W. 
Cobb,   C.  O.   Bond  and  W.  C.   Morris. 

Mining  and  MetHllnrgieal  Society  of  .Vmeriea — The  oHicers 
elected  for  the  ensuing  year,  at  the  annual  meeting  in  New 
Yorli  City,  on  Jan.  14,  were  as  follows:  President,  H.  M. 
Chance;  Vice-President,  J.  R.  Finlay;  Secretary,  W.  R.  In- 
galls.  and  Councillors,  R.  A.  F.  Penrose,  Jr.,  S.  W.  Mudd,  C.  W. 
Goodale    and    H.    S.    Munroe. 

Plans  have  been  proposed  and  approved  by  the  governing 
councils  of  both  organizations,  for  effecting  a  union  of  the 
Society  with  the  American  Institute  of  Mining  Engineers. 
By  the  terms  of  the  proposed  combination  the  Society  would 
become  the  Mining  and  Metallurgical  Society  of  the  American 
Institute  of  Mining  Engineers,  preserving  its  separate  in- 
dividuality and  organization.  No  action  has  yet  been  taken 
in   the  matter  by   the  membership   of  either  society. 

American  Society  of  Meolianicai  Engineers — At  a  meeting 
in  the  Engineering  Societies  Building  in  New  York  City  on 
Feb.  11,  a  paper  was  read  by  William  T.  Donnelly  on  "Port 
Facilities  for  Ships  and  Cargoes  in  the  United  States."  The 
paper  dealt  almost  entirely  with  conditions  at  the  port  of 
New  York.  Mr.  Donnelly  pointed  out  the  essential  differ- 
ences between  that  and  the  majority  of  European  ports  and 
gave  a  very  clear  and  interesting  diagnosis  of  the  present 
congested  conditions  along  the  water  front  of  lower  Manhat- 
tan. His  paper  explained  the  contest  between  railroad  and 
shipping  interests  for  terminal  facilities,  and  also  the  efforts 
to  relieve  congestion  by  developments  along  the  water  front 
in  South  Brooklyn  and  in  the  Communipaw  section  of  Jersey 
City.  Some  attention  was  given  also  to  the  proposed  plan 
for  an  elevated  freight  railway  along  the  west  water  front 
of  lower  Manhattan,  an  alternative  plan  for  an  elevated 
street  for  pedestrian  tradic  being  suggested.  The  lecture 
closed  with  a  series  of  slides  Illustrating  the  differences  be- 
tween the  docking  facilities  and  the  loading  and  unloading 
machinery  at  European  and  American  ports.  H.  McLaln 
Harding,  S.  Sawyer  and  G.  A.  Orrok  contributed  to  the  dis- 
cussion. 

.\ational  Paving  Drlclc  ManufacturerH'  .VHxociatlon — The 
annual  meeting  of  the  Association  will  be  held  at  Chicago, 
111.,  on  Mar.  3-5,  at  which  time  papers  will  be  read  on  "The 
Relation  of  the  Ti-ade  Journal  to  Municipal  Work,"  by  S.  T. 
Henry,  and  "The  Psychology  of  Competition,"  by  E.  L.  Mld- 
dleton.  The  date  of  the  meeting  was  arranged  to  partly  coin- 
cide with  the  dates  of  the  Clay  Products  Exhibition  In  Chicago. 

Weiitern  Society  of  Enginecm — At  the  meeting  held  at  the 
Society's  rooms,  In  Chicago,  on  Feb.  3,  a  project  for  a  central 
railway  terminal  for  both  passengiT  and  freight  trafllc  was 
described  b.\'  Jarvls  Hunt.  The  proposed  site  Is  on  land 
owned  by  various  railways,  but  Is  traversed  by  the  Chicago 
River,  which  would  have  to  be  diverted  to  a  new  channel. 
The  track  plan  of  the  passenger  station  Is  peculiar  In  having 
separate  groups  of  tracks  for  Inbound  and  outbound  trains, 
with  loop  connections,  so  that  there  would  be  no  reverse 
movements.  The  discussion  was  chiefly  upon  matters  of  de- 
tail. The  most  Important  points  brought  out  were;  1,  the 
enormous  area  of  land  within  the  business  center  of  the  city, 
which  Is  occupied  by  freight  yards;  and,  2,  the  scattered  and 
Inconvenient    locations    of    the    numerous    freight    houses. 

A  paper  on  "Railway  Bridge  Design  In  Europe  and  Amer- 
ica." by  Edward  Godfrey,  presented  at  the  meeting  of  Feb, 
10.  compared  the  heavy  loading  for  American  locomotives 
(60,000,  64,000  and  even  66,000  lb.  per  axle)  with  the  much 
lighter  loading  of  foreign  locomotives  (44,000  lb.  maximum 
for  the  Prussian  .State  Railways).  The  foreign  p.'acllce  of 
[irovldlng  for  periodical  inspection  was  regarded  f'lvorably, 
but  the  details  of  design  In  some  small  bridges  we'e  crlll- 
rlsed.  Nothing  was  said,  however,  as  to  the  design  or  work- 
manship on  more  Important  structures,  except  that  li  wan 
stated  that  European  regulations  seem  to  fall  to  realize  tho 
weakness  of  hand-driven  or  field  rivets  as  compared  with 
power-driven    or    shop    rivets. 

Other  papers  listed  for  the  February  meetings  are  as  fol- 
Iiiwh:  Feb.  17,  "Topography  of  the  lled-Rock  under  Chlcogo," 
by  R.  Penttle;  Feb.  24.  "Synchronous  Condensers,"  by  L.  B. 
Andrus.  This  latter  meeting  will  be  held  Jointly  by  tho  elee- 
Irleal  Hi'ctlnn  of  the  .Society  and  the  (Chicago  suction  of  tho 
American   Institute  of  ISlectrlcal   Engineers. 
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+  Denotes  contract  awarded.      The   names   of  suc- 


U.VIL.^VAYS 

Amine — York  &  Oxford  R.R. — This  company  has  applied 
for  a  charter  to  construct  a  line  from  Sanford  through 
several  other  towns  to  a  connection  with  the  Boston  &  Maine 
R.R.    and    the   Maine   Central    Ry.      Capital,    SaOO.OOO. 

Vermont — Southern  Vermont  Ry. — This  compan.v  has  filed 
plans  for  the  construction  of  its  proposed  railroad  from  the 
Rockingham  line  to  the  Westminister  line  through  Bellows 
Falls.  Vt. 

MRHHnrhUNettN — Boston  &  Maine  R.R. — The  Railroad  Com- 
missioners. Feb.  7.  authorized  this  company  to  issue  $7,500,000 
of  bonds  to  make  permanent  additions  and  improvements  and 
to  defray  certain  indebtedness.  A.  B.  Corthell,  Boston,  Mass., 
is  Ch.    Engr. 

MaMnaohuHetts — Boston  &  Maine  R.R. — This  company 
plans  to  four-track  the  six  miles  of  line  between  Wellington 
and    Wakefield   Junction. 

»«■  York — Erie,  R.R. — This  company  is  having  surveys 
made  for  the  construction  of  a  cutoff  on  the  main  line  be- 
tween Sparowbush  and  Tusten.  N.  Y.,  30  miles. 

I'ennMylvnnIa — Western  Allegheny  Ry. — This  company  is 
considering  the  construction  of  an  extension  from  its  eastern 
terminus.  "Kaylor.  Penn.,  to  the  Allegheny  River,  opposite 
Mahoning,  where  connection  could  be  made  with  the  Pitts- 
burgh. Shawmut  &  Northern  Ry.  G.  M.  Hughes,  Kaylor,  is 
Supt. 

Pennsylvania — Pennsylvania  R.R. — This  company  is  con- 
sidering the  construction  of  a  branch  through  Ten-Mile 
Valley  of  Greene  County. 

West  Vlrjtlnia — Trans-Appalachian  Ry. — This  company 
has  been  chartered  to  construct  a  line  from  Parkersburg, 
\V.  Va..  to  Covington.  Va.,  via  Marlinton,  W.  Va.,  about 
150  miles.  H.  M.  Lockridge,  Huntersville,  W.  Va.,  is  one  of 
the   incorporators. 

The  survey  for  the  construction  of  the  proposed  rail- 
road from  Parkersburg.  W.  Va.,  to  Charleston.  W.  Va.,  74 
miles,  has  been  completed.  K.  B.  Stephenson,  Parkersburg, 
is  interested. 

Xorth  Carolina — Radford-Carolina  R.R. — This  company 
has  started  surveys  for  its  proposed  line  from  Radford.  Va., 
to  Mount  Airy,  N.  C.   SO  miles. 

Florida — Birmingham.  Columbus  &  St.  Andrews  Ry. — 
This  company  is  considering,  it  is  reported,  the  construction 
of  an  extension  to  Lynn  Haven,  Panama  City  and  Bunker's 
Cone.  A.  D.  Campbell,  Chipley,  Fla.,  is  receiver  for  the  com- 
pany. 

.Alabama — Gulf,  Florida  &  Alabama  Ry. — This  company 
has  filed  articles  of  incorporation  in  Alabama  to  construct 
an  extension,  north  from  Local.  G.  A.  Berry.  Pensacola,  Fla.. 
is  Vice-Pres.  and  Ch.   Engr.     Noted  Jan.    16. 

Kentucky — Chesapeake  &  Ohio  Ry. — This  company  has 
entered  into  an  agreement  with  the  Elkhorn  Fuel  Co.  to 
construct  a  20-mile  line  from  Beaver  Creek  to  Kentucky  coal 
land.  F.  I.  Cabell  is  Ch.  Engr..  C.  &  O.  Ry..  Richmond,  Va. 
J.   A.    Clark.   Fairmont,   W.   Va.,   is   Pres.      Elkhorn    Fuel   Co. 

Kentucky — Cincinnati.  Licking  Valley  &  Virginia  Ry. — 
This  company  has  completed  surveys  for  the  construction  of 
its  line  up  the  Licking  River  Valley.  Construction  work, 
it  is  reported,  will  soon  begin.  T.  G.  Stuart,  Winchester.  Ky., 
is  interested.     Noted   June   20. 

Lexington  &  Eastern  Ry.  (Louisville  &  Nashville.  R.R.)  — 
This  company  is  surveying  and  securing  rights-of-way  for  its 
proposed  extension  along  Line  Fork  Creek,  about  20  miles. 
J.    H.    Peyton.    Louisville,    is    Ch.    Engr.    Const.      Noted    Feb.    6. 

Ohio — Pittsburgh.  Cincinnati.  Chicago  &  St.  Louis  Rv. — 
This  company  made  application  to  the  Public  Service  Com- 
mission, Feb.  10.  to  issue  $7,000,000  of  bonds  for  improve- 
ments. 

Miehlean — Rapid  R.R. — The  State  Railroad  Commission 
has  approved  the  application  of  this  company  to  increase  its 
capital  stock.  The  company  plans  to  double-track  its  line 
between  Detroit  and  Port  Huron.  Mich.  H.  Bullen,  Detroit, 
Mich.,   is  Gen.   Sut. 

Illinois — Hooppole.  Torktown  &  Tampico  R.R. — This  com- 
pany was  granted  incorporation  papers.  Feb.  10.  The  com- 
pany plans  to  construct  a  railroad  from  Hooppole.  Henry 
County,  through  Bureau  County,  to  Tampico.  Whitoside 
J;,°u"ty.  The  incorporators  are  C.  W.  Groves.  H.  J.  Ringel. 
l».  R.  Mathis.  James  Tonkinson.  all  of  Hooppole:  R.  H.  Mathis. 
Ji;rophetstown.  111.,  and  John  H.  Coolev  and  T.  W.  Mathis, 
Tampico.    HI.      Capital.    $100,000. 

Iowa— .\tchison.  Topeka  &  Santa  F#  Rv. — This  company 
nas  completed  surveys  for  the  construction  of  a  line  across 
the  state  of  Iowa  to  Quincv.  111.,  necessitating  the  construc- 
tion of  a  bridge  over  the  Mississippi   River  at  Keokuk,   Iowa. 

KansaH — The  Atchison.  Topeka  &  Santa  Fe  Rv.  and  Mis- 
souri Pacific  Ry. — These  companies,  it  is  reported,  have  ar- 
rariged  to  extend  the  Larned-Jetmore  Branch  of  the  former 
and  the  Larned-Cnnway  Springs  Branch  of  the  latter.  The 
Plan  as  outlined  is  for  the  Missouri  Pacific  to  connect  with 
the  Santa  Ff  branch  at  Larned.  Kan.  The  Santa  F4  branch 
will  then  be  operated  jointly  as  far  west  as  Burdett.  J  R. 
Mephpris.  St.  Louis.  Mo.,  is  Ch.  Engr.  Missouri  Pacific  Rv.  and 
C.  F.  \\ .  Felt.  Topeka,  Kan.,  is  Ch.  Engr.  of  the  A.  T.  & 
Santa   F^. 


NeliraNka — The  construction  of  a  railroad  ,10  mllis  long 
from  Hemmingford,  Neb.,  to  Canton  or  Curley,  Slnux  County, 
is  under  consideration.  Several  merchants  of  Himmlngford 
and  farmers  and  ranchmen  along  the  proposed  route  are  in- 
terested.     K.    L.    Pierce,    H.-mmingford.    is    in   charge. 

North  Dakota — Great  Northern  Ry.— This  company  will 
soon  commence  construction  on  its  proposid  line  from 
Crosby,  N.  D..  southwest  24  miles  in  Divide  County,  ending  at 
Ferile,  and   passing   through    Stady,    Plummer   and    Tansem. 

Texas— Gulf,  Texas  &  Western  Ry.— This  company  is 
planning  to  construct  an  extension  of  the  line  now  under 
construction  from  Jacksboro  to  Salesville,  Tex.,  about  23 
miles,  to  Mineral  Wells,  Tex.,  eight  miles  further,  P.  E. 
Bock,    Jermyn,    Tex.,    is   Gen.    Supt. 

Oklahoma — Beaver.  Meade  &  Englewood  Ry. — This  com- 
pany has  been  organized  to  construct  a  railroad  connecting 
Beaver.  Meade  and  Englewood.  Length,  about  75  miles.  W. 
T.  Quinn  is  Secy. 

Nevada — Winnemucca  Northern  R.R. — This  company  will 
award  grading  contracts  as  soon  as  location  surveys  have 
been  completed.  The  company's  proposed  line  will  run  from 
Winnemucca.  Nev.,  to  Boise,  Idaho.  The  work  will  involve 
about  40  miles  of  heav.v  work  and   20  miles  of  rock  work. 

Arizona — Bagdad  Copper  Co. — This  company  is  preparing 
to  construct  a  railroad  from  Seligman  to  Bouse  for  the  pur- 
pose of  giving  its  copper  mines  a  transportation  outlet. 
Lewis  A.    Wright   is   Mgr. 

+Callfornla — San  Francisco,  Oakland  cfe  San  Jose  Terminal 
Ry. — This  company  has  awarded  a  contract  to  TWOHY  BROS.. 
Spokane,  Wash,  and  Portland,  Ore.,  for  the  enlargement  of 
terminal  facilities  at  Oakland,  Calif.,  the  work  calling  for 
filling  in  the  Key  Route  pier  and  providing  for  increased 
trackage   facilities. 

California — San  Pedro,  Los  Angeles  &  Salt  Lake  R.R. — 
This  company  will  construct  a  new  line  from  Los  Angeles  to 
San  Diego,  Calif.  It  will  be  130  miles  long,  and  will  cost 
$10,000,000.     E.  G.  Tilton,  Los  Angeles,  is  Ch.  Engr. 

.Alaska — Government  ownership  of  railroads  in  Alaska 
with  private  operation  under  lease  was  urged  Feb.  6.  bv  Presi- 
dent Taft  in  a  special  message  to  Congress.  He  recommends 
the  construction  by  the  government  of  two  roads  at  an  esti- 
mated cost  of  $35,000,000,  to  open  up  the  coal  fields  of  the  ter- 
ritory. 

+ManltoI>a — Grand  Trunk  Pacific  Rv. — This  company  has 
awarded  the  contract  to  the  HYLAND  NAVIGATION  &  TRAD- 
ING CO..  Winnipeg.  Man.,  for  the  construction  of  its  proposed 
line    from    Hartney    to    Brandon,    Man..    50    miles. 

ELECTRIC   H-VILW.WS 

Farminc;ton,  Maine — The  Farmington  &  Oakland  Interur- 
ban  Ry.  Co.  has  applied  for  permission  to  construct  an  in- 
terurban  railway  from  Farmington  to  Oakland. 

Houlton.  Maine — The  Houlton  St.  Ry.  Co.  has  been  incor- 
porated to  construct  and  operate  an  electric  railway  in  Houl- 
ton. The  incorporators  are  I.  G.  Hersey  and  P.  P.  Burleigh, 
Houlton:   A.   R.   Gould  and  H.   N.   Crandall,    Presque   Isle. 

Sanford.  Maine — The  Atlantic  Shore  Electric  Ry.  Co.  has 
increased  its  capital  to  provide  funds  for  the  extension  and 
improvement  of  its  line.  L.  H.  McCray,  Kennebunk,  is  Gen. 
Mgr.  and   Pur.   Agt. 

Sanford,  Maine — The  York  &  Oxford  R.R.  Co.  Is  being 
organized  to  construct  and  operate  an  electric  railway  con- 
necting Sanford.  Alford,  Waterloo,  Limerick,  Baldwin  and 
Hiram. 

Boston,    Mass The    Boston    &    Eastern    Ry.    Co.    has    been 

incorporated  to  construct  and  operate  an  electric  railway  from 
the  Post-Offlce  Square  in  Boston  to  Beverly.  The  incorpor- 
ators are  William  H.  Young.  John  H.  Bickford,  Charles  Day- 
ton and  William  G.  Cove. 

Oaklann.  R.  I. — The  construction  of  an  electric  railway 
from  Oaklawn  to  Apponaug.  about  four  miles,  is  contemplated 
by  Charles   B.   Wescott   and    associates. 

rtlea.  >'.  Y. — The  Common  Council  has  granted  a  franchise 
to  the  New  York  State  Rvs.  Co.  to  construct  and  operate  a 
double-track  line  on  Genesee  St.  B.  E.  Wilson.  Rochester,  is 
Gen.   Mgr. 

.titoonn.  Penn. — The  .\ltoona  &  Logan  Valley  Electric  Ry. 
Co.  has  been  petitioned  bv  the  Greenwood  Cemetery  Associa- 
tion to  extend  its  lines  in  Altoona.  S.  S.  Crane,  Altoona.  is 
Gen.  Mgr. 

Chamhersburg.  Penn. — The  Chambersburg  &  Shippenshurg 
Ry.  Co.  has  been  organized  to  construct  and  operate  an  elec- 
tric railway  from  Chambersburg  to  Shippenshurg.  T.  M. 
Mahon   is   Pres. 

Charleston.  AV.  Y'a. — The  Charleston  Interurban  Ry.  Co.  is 
preparing  plans  for  the  extension  of  its  line  from  Charleston 
to  Montgomery,  about  25  miles.  Robert.  'W.  Rockwell, 
Charleston,   is  Supt.  and  Pur.  Agt. 

Homestead,   Flo Plans    are    being   prepared   by   the   Ocean 

Beach  Realtv  Co.  for  the  construction  of  an  electric  railway 
from  Homestead  to  Palm  Beach.  Joseph  \.  McDonald,  Miami, 
is  Pres. 

St.  Ausmstine.  Fla. — The  City  Council  has  granted  a  fran- 
chise to  the  St.  Augustine  Public  Service  Corporation  to  con- 
struct and  operate  an  electric  railway  in  St.  Augustine.  A. 
W.  Corbett  is  Pres.     Noted  Feb.  6. 
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,  Ohio — The  Indianapolis  &  Cincinnati  Electric 
Co.  has  been  incorporated  to  construct  and  operate  an  electric 
railway  from  Rushville  to  Cincinnati.  Charles  L.  Henry,  In- 
dianapolis,   Ind.,    is    Pres. 

Jai-kMon.  Ohio — Press  reports  are  to  the  effect  that  plans 
are  being  prepar-d  for  the  construction  of  an  electric  rail- 
way  from  Jackson   to   Portsmouth,    about   40   miles. 

Ravenna,  Ohio — The  Cleveland,  Alliance  &  Mahoning  Val- 
lev  Traction  Co.  is  making  preliminary  arrangements  for  the 
extension  of  its  line  from  Ravenna  to  Leav  ittsburg,  about  21 
miles.  Charles  Morley.  Cleveland,   is  Pres. 

Indianapolis,  Ind. — Robert  I.  Todd.  Pres.  ot  the  Indianapolis 
&  Crawfordsville  Interurban  Ry.  Co.,  announces  that  bids 
will  soon  be  received  for  the  construction  of  a  double-track 
line   west  as   far   as    the    Speedway. 

The  officials  of  the  Indianapolis  &  Interurban  Ry.  Co.  an- 
nounce that  the  contract  for  the  construction  of  the  S4  miles 
of  road  will  be  let   in  the  spring.     Henry  L.  Smith  is  Secy. 

Laportr.  Ind. — Local  citizens  are  considering  plans  for  the 
organization  of  a  company  to  construct  and  operate  an  in- 
terurban railway  from    Laporte   to  Logansport. 

Princeton,  Ind. — The  Evansville  Public  Service  Co.  is  pre- 
paring plans  to  extend  the  Evansville  and  Princeton  inter- 
urban line   north   to  Owensville. 

Tipton.  Ind The  Tipton  &  Frankfort  Interurban  R.R.  Co.. 

recently  incorporated,  will  soon  ask  for  bids  for  the  construc- 
tion of  the  road  from  Tipton  to  Frankfort,  a  distance  of  21 
miles. 

.liton.  III. — The  Alton  &  Eastern  Electric  Ry.  Co.  is  making 
arrangements  in  order  to  be  able  to  start  work  this  spring 
on  the  construction  of  its  proposed  lines  east  of  Alton.  A.  J. 
Puritan,  of  East  St.  Lpuis,  and  O,  C.  Macey.  of  Alton,  are 
interested. 

Lerna.  III. — The  City  Council  has  granted  the  Springfield 
&  Central  Illinois  Traction  Co.  a  franchise  to  construct  and 
operate    an    electric    railway    through    Lerna. 

Peoria,  III. —  Plans  are  being  prepared  by  the  Peoria  Ry. 
Co.  for  the  extension  of  its  .South  Adams  St.  line.  R.  " . 
Bailey,  Peoria,   is  Gen.  .Supt. 

aulner.  III. — The  Tri-State  Traction  Co.  has  been  incor- 
porated to  construct  and  operate  an  interurban  line  from 
Quincy  to  Hamilton.  The  incorporators  are  Henry  F.  Dayton, 
Qulncy;  John  .M.  Hungate,  Warsaw;  C.  T.  Daugherty  and  E. 
W.   Wood,  of  Warsaw. 

FerKUM  FallM,  .Minn. — .\  company  has  been  formed  and  is 
making  preliminarv  arrangements  for  the  construction  of  an 
electric  railway  in  Fergus  Falls.  S.  O.  Bridston  is  interested. 
Noted  Jan.   16. 

.VuKtin,  Tex. — The  Commissioners'  Court  of  Travis  County 
has  granted  the  San  Antonio  &  Austin  Interurban  Ry.  Co. 
a  franchise  for  the  operation  of  cars  over  the  bridge  of  the 
Colorado  River  in  Austin  for  a  term  of  50  years.  The  con- 
struction of  this  line  will  soon  be  started,  it  is  announced. 
The  survey  is  now  being  made. 

Greenville,  Tex. — A.  R.  Nicholson  and  associates  are  mak- 
ing preliminary  arrangements  and  will  soon  be  ready  to  start 
work  on  the  construction  of  its  proposed  line  from  Greenville 
to   Blue   Ridge. 

La  Porte,  Tex. — The  Hay  Shore  Rapid  Transit  Co.  is  mak- 
ing preliminarv  arrangements  for  the  construction  of  its 
proposed  electric  line  to  connect  Houston,  La  Porte,  Velasco 
and  Freeport.  Samuel  F.  George,  Dayton,  Ohio,  is  interested. 
Noted    Nov.    14. 

VenuH,  Tex.^Steps  are  being  taken  to  construct  an  in- 
terurban electric  railwa.v  between  Dallas  and  Venus.  The 
promoters  of  the  project  will  be  given  a  franchise  for  the 
use   of   the    streets   of   Venus   for   the    proposed    line. 

Waco,    Tex. — John    J.    Potts,    of    Waco,    and    associates    are 

Promoting  the  construction  of  an  interurban  electric  railway 
rom  Waco  to  Ttmple  via  Onaville,  Mooresville  and  other 
towns.  Another  similar  project  is  on  foot,  but  the  two  pro- 
posed  lines  are    to  occupy   different  routes. 

Seattle,  Wanh.^The  Puget  Sound  Traction,  Light  &  Power 
Co.  has  applied  to  the  City  Council  of  Seattle  for  permission 
to  double-track  Its  line  on  Merldan  Ave.  L.  H.  Bean,  Tacoma, 
is   -MKr. 

Portland,  Ore, — The  Washington  Electric  Co.  is  making 
preliminary  arrangements  for  the  construction  of  its  pro- 
posed electric  railway  from  Portland.  Ore.,  to  Tacoma,   W  ash. 

Lou  .InKeiea,  Calif. — The  City  Council  has  granted  a  fran- 
chise for  a  period  of  21  years  to  the  Los  Angeles  Ry.  Co.  tc< 
construct  and  operate  an  electric  line  in  the  western  sectlci: 
of  th>'  city.  Howard  Huntington,  Los  Ailgeles,  Is  Vict 
Pres    and   Oen.    .Mgr. 

The    construction    of   a    double-track    line    on    13th    and    San 
Pedro  Sts.  Is  conti-mplated   by    Frank   E.  Green   and  associates. 
rhmond.     Calif. — The     Sar      Franclsco-Oukland     Terminal 
|)lanB  for  the  construction  of  an  electric 
Richmond. 

.San  Hemardlno.  Calif. — Bids  will  be  received  until  Feb  20. 
by  the  Pftclllc  Electric  Ry.  Co.,  for  the  construction  of  the  new 
line   from  Han    H'-rnardlno  to  Upland. 

Nan   Pranrinrn,  Calif. — The    United    Railroads   of  Kan    Fran- 
cisco   Is    considering    plans    for    the    extension    of    Its    Brannan 
81.    line    to    the    mall    .Vx-ks. 
Francisco.    Is  f;iii    Supt. 

WillawM,  <'alir. — The  construction  of  an  electric  rt.llway 
on  .SyracuHi'  an'l  Walnut  .Sis.,  In  Willows,  Is  contemplati-d  by 
ai'orge   l{.    Frii-miin  and   assorlali-H. 

I.arombe,  Alia. — The  Lacf)ml>i-  &  Bllndman  Valley  Elec- 
tric Ky  I'll.  Is  <iinHlderlnK  plans  for  the  construction  of  pii 
electric  railway  from  Lacome  to  Gull  Lake  and  Blmbev,  about 
30  miles.     E.   K.  Siralhy.   Winnipeg    Man.,   Is  Inleri-sted 

Monrton.  :\i,  B. — The  Moncton  Tram^ttys,  Electricity  & 
fins  Co.  Is  conHlderlng  plans  for  the  construction  of  a  two- 
mile  extension  of  Its  electric  railway.  J.  L.  Chalmers, 
Moncton.   Is  Secy,   and  Treas. 

Naaitatoaa,     Naak The     City     Council     Is     conslderlntr     the 

proposition  to  Issue  bonds  for  1100,000  for  the  construction  of 
a  munUlpal  I'ledrle  railway  system 


RvM.  Co.  Is  preparing  plar 
railway    In   Standard    Ave. 


IJ.    HIbbs,    S5    Second    St.,    San 


LIGHT,    HE.VT    WD    POWER 

Greenfield,  Vt. — The  New  England  Power  Co.  will  rebuild 
the  dam  at  Munroe  Bridge,  which,  when  rebuilt,  will  be  25o 
ft.  long. 

Montpelier,  Vt. — The  Consolidated  Lighting  Co.,  lias  pur- 
chased the  Molly  Falls  Light  &  Power  Co.  of  Marshfield.  VI.. 
and  is  planning  the  construction  of  a  large  reservoir  ;ind 
erection  of  a  power  house  and  also  building  -.i  penstock  1  Vj 
miles  long.  These  improvements  are  expected  to  develop 
3000-hp.  which  will  furnish  manufacturing  power  for  Mon'.- 
pelier  and  Barre. 

Worcester,  Mass. — The  Worcester  Electric  Light  Co.  will 
increase  the  capacity  of  its  plant  by  installing  additional  ma 
chiner>'  and  other   improvements.      Estimated   cost   $250,000. 

IVew  Haven,  Conn. — The  United  Illuminating  Co.  is  mak- 
ing preliminary  arrangements  for  the  extension  of  its  trans- 
mission lines  into  Woodbridge.  G.  L.  Clock,  New  Haven,  is 
Ch.    Ensr. 

Brooklyn,  >.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.  until  Feb.  24  for  the  installation  of  an 
electric-lighting  system  in  public  school  No.  172,  Boro.  of 
Brooklyn. 

Edivarda,  N.  Y. — .\  large  dam  will  be  built  in  the  Spring 
at  the  foot  of  Cotton  Rapids  on  the  Oswegatchie  River,  near 
Edwards  An  electric  plant  is  planned  which  will  develop 
3000  hp  It  is  believed  the  promoters  are  the  Watertown 
Electric  Light  &  Power  Co.  J.  B.  Taylor  and  C.  C.  Burns. 
Watertown,    N.    Y.    have    the    matter    in    charge. 

New  York,  X.  Y. — We  are  officially  advised  that  bids  were 
received  as  follows,  on  Feb.  10,  bv  the  Department  of  Public 
Works,  13  Park  Row,  for  the  installation  of  heating  and 
ventilating  apparatus  in  the  new  Childrens  (.'ourt  Bldg.  at 
139  East  22d  St.:  (a)  Boilers,  Titusville  Iron  Works;  ( b) 
Boilers.  Oil  City  Boiler  Works;  (c)  Boilers,  Kewaiue  Boiler 
Works;    (d)    .\merican   Boiler  Co.;   Baker  &   Smith,    (a)    $ll,!iS.'); 

(b)  $14.9S5;  (c)  $15,059;  (d)  $15,481;  Oiimsliaw  ■!«  Sturgis, 
Inc.,  (a)  $14,553;  (b)  $14,553;  (c)  $14,553;  id)  $15,104;  Raisler 
Co.,  (a)  $14,186;  lb)  $14,186;  (c)  $14,186:  id)  $15,186;  R.  J. 
McKinnon.  (a)  $16,200;  (b)  $16,150;  Ic)  $16,100;  id)  $16,500; 
Child  &  Scott  Co.,  (a)  $14,542;  ib)  $14,550;  ic)  $14,600;  (d) 
$14,982;  Evans  &  Merrill,  (a)  $14,710;  Ib)  $14.76(1;  (c)  $14,959; 
(d)  $15,403;  Gillis  &  Georghegan,  (a)  $13,490;  (b)  $13,580;  (c) 
$13,550:    (d)    $14,000;    Philip    &    Paul,    la)    $15,150;    (b)    $15,200; 

(c)  $15,250;  (d)  $15,700;  W.  .1.  Oloanv.  la)  $22,500:  ib)  $22.- 
500;  (c)  $22,600;  id)  $22,900:  Blake  &  Williams  (a)  $15,582; 
(b)  $15,682;  (c)  $15,732;  (d)  $16,107;  James  Curran  Mtg,  Co.. 
(a)  $14,750;  (b)  $14,850;  (c)  $14,875;  (d)  $15,300:  John  Hankin 
&  Bro.,  (a)  $15,547;  lb)  $15,547;  (c)  $15,547;  id)  $15,947:  E. 
Rutzler  &  Co.,  (a)  $15,167;  ib)  $15,167;  (c)  $15,227;  (d)  $15.- 
593;  John  .S.  Dalton.  (a)  $14,587:  (b)  $14,592;  (c)  $14,662;  (d) 
$15,023:   John  A.   Scollay,    (a)    $14,556;    (b)    $14,686:    (c)    $14,750; 

Weatfield,  X.  Y. — The  Lake  Shore  Electric  Light  &  Power 
Co.  Inc..  has  been  incorporated  to  erect  and  equip  a  plant 
to  generate  and  distribute  electric  current  for  power  a  id 
lighting  purposes.  The  directors  are  Eugene  L.  Falk  and 
William   M.  Scott.   Buffalo  and  \..   I.  Ottaway.    Westfield. 

Bordentonn.  X.  J.— The  Board  of  Public  Utility  Commis- 
sioners has  granted  the  Bordentown  Electric  Co..  permis- 
sion to  issue  $511,000  of  capital  slock,  to  be  used  for  exten- 
sions  and   improvements    in    its   plant   and   system. 

Freehold,  X.  J. — The  Board  of  Public  Utility  Commission- 
ers has  granted  permission  to  the  Middlesex  &  Monmouth 
Electric  Light.  Heat  &  Power  Co.,  for  the  construction  of  a 
new  pole  line,  and  high-tension  system,  on  the  Freehold- 
-Matawan   Tiiinpike. 

I'ort  Hurray,  X.  J. — The  installation  of  an  .lectrk-light 
plant  ill  connection  with  its  establishment  is  contem- 
plated   by    the    National    Fireproofing    Co. 

llarrlNliurK'.  Penn. — .\  committee  has  been  appointed  by  the 
City  I'ouncil  to  take  steps  toward  the  installation  of  an  orna- 
mental streit-lighting  system  in  the  business  district. 

WilliamNtitnn,  i'enn. — The  Pennsylvania  Gas  Co.  has  been 
granted  permission  "to  construct  a  gas  plant  at  Williams- 
town.  .\  distributing  system  will  be  built  to  Lykens  and 
Wlconisco.      \V.  C.   Miller,   of  Harrisburg.   is  Interested. 


>lourefleld.    W. 

tric-llght     plant 
for  the  purpose. 


. — The   construction    of  a    municipal   elec- 
contemplated.       Bonds     have     been     voted 


WllliNton,  Fin. — A  franchise  has  been  granted  to  the  Wll- 
liston  MttA  Co.  to  construct  and  operate  an  eleitrii-llght 
plant    lit    Willlston. 

Kenton.  Tenn. — See  Item  under  Water  .Siipplv  —  Irriga- 
tion 

llii/.ard,  Ky. — J.  R.  Jones.  Barbourvilli-.  K.\.,  and  asso- 
ciates are  considering  plans  for  the  Installation  of  an  idec- 
trlc   system    In    Hazard. 

Cleveland,  Ohio — We  are  oftldally  advised  that  linls  were 
received  by  W.  J.  Sprlngborn,  Dir.  Pub.  Sir..  Jan.  31  for 
furnishing  the  material  and  i-recting  the  structural  work 
on  the  municipal  electrlc-llght  plant,  as  follows;  McCllntlc- 
.Marshal!  Construr-tlon  Co..  at  $72,350.  Hlter  Conlev  .Mfg.  Co., 
$66,415;  \-an  Dorn  Iron  Works.  $71,600:  T.  H.  Brooks  Co..  $88,- 
300.      Thomas  J.   Clirford   Is  City   Conlract   Clk.      .Noted  Jan.   80. 

Cleveland,  Ohio  The  lowest  bid  reci-ived  Feb.  3  by  W.  J. 
Sprlngborn.  lilr.  of  Pub.  Serv..  for  furnishing  surface  con- 
ilensirs  for  the  municipal  electrlc-llghl  plant,  was  that  of 
the   C     .\:    Wheler    .Mfg.    Co..   at    $52.50(1.      .Noted    Jan.    23. 

<fl>a)'«un,  Ohio-  The  conlract  for  the  Installation  .if  an 
electrlc-llght  and  heating  system  In  the  new  Relbold  oRlce 
building  at  Dayton,  has  been  awarded  to  M.  J.  GIBBONS, 
Dayton,    at    about    $45,000. 

Flndla)-,  Ohio — We  are  olMciuIly  advised  that  the  (  Ity  will 
const  nut  a  distributing  power  plant  to  cost,  $70,oo(i  J.  B. 
Eilb'.    I«  city   Clk.      Noted    Feb.    13. 


•I)riiiir\   -.'0,   IDi:! 


1-:  N  (J  I  N  i<:  E  E I  N  Ci     N  K  w  s 


I'laiii".  Ohio — Till'  Miami  iJsM.  Iliiil  ti  I'owii-  Cu.  Is  pre- 
parliiK  <'sliniat<'S  of  the  coat  of  Installing-  an  ornamental 
llghtlnK'   sy.st'/m    on    vailoua    •!  •■■cts   of   I'iqua. 

KvnnHvlllf,  Inil — Tile  Business  Men's  Association  la  pro- 
niotiiiK  ■!  project  to  cons'-.ict  a  municipal  eliH-trlc-litrht  i)lant. 
Ill    eiist    JIIHI.IHHI. 

ltlc-hni<iiMl.    In<l.— Hills    will    sik.m     be     r.-ceiv.J     liv     the    v'>.v 
Council    foi-    the    inslallaliori 
elpal     elecIr-ic-lUlil      plaiil, 
Jan.  3(1. 


.M. 


Il:i 
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operate 


HloiiniliiKiliiU' 

franchise     to     construct     and 
powei-   plant    at   BloomuiKdale. 

llrtroK,  >llch. — The  CItv  Controller  has  been  petitioned  by 
the  rublic  Llshtins'  Commission  to  appropri  ite  $119,500  for 
the    installation   of    new    equipment    in    the    mt:niclpal   electrie- 

llKht    plant.        '-    ■ "    •"    •^"""■n    • ^ —^    <■—■    •••■■ 

Installation 
sections  of  the 


ipal     eU 


■trie 


slalli 
ph, 


lie  contract  for  furnishing  and  in- 
lent  in  the  municipal  electric-lipht 
to  the  FORT  WAYNE  ELECTRIC 
1,.   at   .|t;2.5ilO.     Noted  Jan.   23. 

been    organized    at    Decatur 
■trie-light     plant.       Frank    L. 


IKKS,    F..rt    \\:i\ 

UffUtur.  III.-  A  lompan 
foi-  the  construction  ,if  a 
Suffei-n    is    I'rcs. 

BlokomlN,  III. — The  City  Council  is  considering  plans  for 
the    construction    of    a    municipal    electric-light    plant. 

I'erry.  Ml. — The  Central  Illinois  Public  Service  Co.,  of 
Mattoon.  111.,  has  applied  for  a  franchise  to  construct  and 
operat'    an    electric-light    plant   at    Pei'ry. 

+Si.>:iimtt,  III. — The  contract  for  the  construction  of  a  sub- 
siaiiar  and  installation  of  an  electric-lighting  system  in 
.Summit,  has  been  awarded  to  the  W.  A.  JACKSON  CO.,  Old 
Colony.   Bldg,,   Chicago,    111. 

MlUvuukee.  Wl». — Bids  are  being  received  by  the  Trustees 
of  the  Asylum  for  Chronic  Insane  of  Milwaukee  County  for 
the  installation  of  a  heating  and  electric  system  in  the 
men's  building   jf  tlie   institution.      Richard  Seidel   is  Secy. 

Cedur  Falls,  loivu — An  election  will  be  held  on'  Feb.  24 
to  vote  on  the  proposition  to  Issue  .$50,000  in  bonds  for  the 
construction   of   a   municipal    electric-light   plant. 

Kurly,  lon-a — The  construction  of  a  municipal  electric- 
light    plant    is    under    consideration. 

«iri>v«-  t'l«y,  Minn. — The  construction  of  an  electric-light 
plant   at    Crove   City    is   contemplated. 

\\'averl>-,  >Iinn, — The  construction  of  an  electric-light 
plant  at  Waverly  is  being  considered  by  the  Central  Min- 
nesota   Light    &   Power   Co. 

Warroail,  Minn. — Bonds  for  $20,000  have  been  voted  tor 
the  construction  of  a  municipal  electric-light  plant  at  War- 
road.  Bids  will  be  received  about  March  1.  The  Oscar 
Claussen  Engineering  Co.,  St,  Paul,  Minn.,  is  Consult,  Engr, 
Noted    Feb.    6. 

Cimarron,  Kan. — The  construction  of  an  electric-light 
plant  is  included  in  the  proposed  municipal  improvements 
provided    for    in    the    $15,000    bond    issue. 

+Klngninu.  Kan. — The  contract  for  the  construction  of  a 
municipal  electric-light  plant  at  Kingman  has  been  a-warded 
to  CHARLES  R.A.YL.  Kingman,  at  $5524.  E,  J.  MERKLE  & 
CO.,  Kansas  City  Mo.,  were  awarded  the  contract  for  install- 
ing boilers  at  $5S0ii.      Noted  Feb.  6. 

+  Mollnr,  Kan. — The  contract  for  the  installation  of  a 
municipal  electric-light  plant  at  Moline.  has  been  awarded 
lo   1.    C,    BUSHONd,    Ottawa,    Kan.,    at    $15,000.      Noted    Dec.    26. 

.\nKleton.  Tex. — The  Angleton  Gin  &  Power  Co.  will  in- 
stall an  electric  light  plant  here.  It  will  also  establish  an 
ice    factory. 


De   Leon,   Tex. — The    Di 

will  install  electric-light 
Gorman.  W.  L.  Lowe,  J, 
terested. 


Leon-Gorman  Light  &  Power  Co. 
tnd  power  plants  at  De  Leon  and 
r.   Collie   and   W.   M.   Collie  are   in- 


Fort  Worth,  T.v.t. — The  Fort  Worth  Power  &  Light  Co. 
IS  making  preliminary  arrangements  for  the  enlargement  of 
Its  power  plant  on  the  Trinity  River.  J.  C.  Lord,  Port  Worth, 
IS   Gen.    Mgr. 

Frankaton,  Tex. — Local  citizens  have  organized  a  company 
for  the  construction   of  an   electric-light  and  water  plant. 

Moulton,  Tex. — Local  citizens  have  organized  a  companv 
for  the  purpose  of  Installing  an  electric-light  and  water- 
works  plant 

Yoakum.    Tex. — It    is    announced    by    L.    L.    Stevens    of    Big 

Springs,    Te.\„    who    recently    purchased    the    electric-light    and 

power    plant    here    from    the    Yoakum    Improvement    Co.    that 

.,  ^        spend   $30,000    in   enlarging   and   Improving   the   prop- 


Texalioma 

the    city    for 
plant.      Estimated 


Okla. — Bids    will    be    received    until    Feb.    25    by 
construction    of   an    electric-light    and    water 
*    t,   $25,000.      John   P.   Allison   is  City  Clk. 

1  -fj*'*  •'?'""  f'ty-  I'«ah — Patrick  J.  Moran.  a  contractor  and 
iiuuder  of  Salt  Lake  City,  announces  that  he  is  planning  to 
steam  heating  plant  In  Salt  Lake  City,  the  initial 
which  would  be  more  than  $1,000,000.  The  plant 
In  the  southwest  portion  of  the  city  and  have 
supply  heat  for  all  business  and  residence 
"..yucis  ivir.  Moran  will  shortly  ask  the  Citv  Council  of 
^ait  i.ake  for  a  50-year  franchise  for  the  operation  of  his 
pioposed  plant,  and  if  this  is  granted  he  will  have  plans  pre- 
;„„„  '  *"'■  .•''■fC'tion   of  the  plant  and  begin   construction  as 

soon   as    practicable. 


erect 
cost 
will  1 
a    capacit 


.  Oreana,  (Lovelocks  post-office)  Kiev.— 
interested  in  a  project  to  construct  an 
power  plant  at  Oreana. 


Jos 


Ueuo,  .\ev.-  The  Mono  Valley  Power  &  Light  Co.  will 
erect  a  powi'.^  plant  near  Reno,  A  large  dam  will  also  be 
constructed. 

.lli.-sny.  Ore.— Loula  C.  KelBcy,  Consult.  Kngr.,  Portland. 
Ore.,  has  been  retained  to  prepare  plans  and  estimates  of  the 
cost  -il  the  installation  of  an  electrlc-llght  plant. 
,  ,'''re»no,  Calif. — The  San  Joaquin  Light  *  Power  Co.  will 
l.uid  another  power  plant  In  (;rane  Valley,  Two  reservoirs 
vvlll  he  built  to  supply  the  plant.  A.  G,  VVlshon.  Fresno,  in 
den.    Mgr, 

I-OM  AnKeU-N,  «'allf.— The  Board  of  Public  Works  will  soon 
receive  bids  lor  the  installation  of  an  ornamental  llghtlnK 
system    on    .Seventh    St.,    from    Alameda    to    Hoover    St..    about 

thri-e  niil.-s.      .N'oleii  ,Ian.  16, 

l.oH    AnKelen,    Calif.— The    Hauser    Packing    Co.,    has    taken 
nut  a   permit   to  erect  an  addition   to  Its   powerhouse. 
h..^1,".m'"""'"J"*:'i'    <•"'"•— The    Universal    Electric    &    Gas    Co. 
,k„..Pk    .,"""'*    "^''    xupfi'vlsors    lor    perml.sslon    to    extend    its 
distributing   system    to   all    sections   of   the   city. 

f„r'*t".!'e"in*"',"1V-,-'""'-r'^*'''  '■''■'■  t-ouncil  Is  Considering  plans 
roi    tne    installation    of    an    ornamental    street-lighting  system. 

M    ,^"'TV?i  ^''*,?'  *''''"[~V}!^"^  '"■•■   ''•"'"K  prepared  by  the  Sierra 
Meiiant  le.    Power    &    Mining    Co.    for    the    construction    of    a 
power  plant  at  Sierra  City.      Dennis  Phelan   Is  Mgr. 
F,.»*Jo?"Mii'f""i"'  »•.<'•— The   construction   of   a   power   plant   at 
Lumber ^o  being    considered    by    the    Canadian    Western 

.\mqul.^  aue — We  are  offlclally  advised  that  the  Amqul 
^r>,^=;L  ,'^' t,^''''  '/  making  preliminary  arrangements  for  the 
construction  t)f  an  electric-light  plant.  Estimated  cost,  $45.- 
000,      J,   A,    Brillant   Is  Mgr.      Noted    Feb.   6. 

London,  Out — The  City  Gas  Co.  is  preparing  plans  fi>r  ex- 
?en«^fo",^  noo.OOO  Installing  new  equipment  and "^mSking  ex- 
tensions  to   its  system.      J.   C.   Duffleld   is  f.Igr. 

DalhouNte,  N.  B — Bids  will  be  received  by  W.  S.  Mont- 
gomery unti  Mar.  5.  for  the  installation  of  new  equipment  In 
the   electric-hght   plant   at    Dalhousie. 

RHiU(;i-:!ii 

nrelin;Tn:;,.\'":!r.-T'^h''''  ^>''"'  Highway  Commission  Is  pr.  paring 
pieliminary  sketches  for  a  bridge  to  be  built  between  Onset 
and  Point  Independence.     The   bridge  wi^ll  be  200  f^Tong    and 

hn.^„*i'K,'''f,?  '",  ';'"'*  l*°^'>^-  ^  P^"-'  of  the  expense  wi  1  be 
borne   by   the   state.      N.   R.    Bessey    is   Chn.    Bridge   Com. 

+Taunton,  Mails.— The  contr"ct  to  construct  a  highway 
bridge  over  the  Acushnet  River,  in  the  citv  ,f  New  Bedford 
and  the  town  of  Acushnet,  has  been  awarded  bv  the  Coi^nty 
^^ril^i^^'^^r""'  ^°  "  '"!■  ELLIS  &  CO..  Bot-.on,  Mass..  at 
$24,075.      Bids  were  opened  Dec.  17.     Noted  Dec.  5. 

^y^crf"?,™'. *•"*."■— ^^-  '^-  Wales.  Consi  It.  Engr.  1150  Tre- 
ifrXe  =!9w',°"i„'^  prepaii  ig  plans  for  i  relnforced-concrete 
asked  in  March.         ^'  a''«-ham.       Bid.      will    probably    be 

T,i^^"r^"^''**'''  *•«»»•— Jt  is  planned  to  bull  1  a  bridge  across 
Lake  Quinsigamond,  the  expense  to  be  born-  bv  the  city  th? 
?  5n''nn,f"'W'?.%^"°"''°A'-'^^'<'''  St..  Ry.  Co.  Estir!?ated '  cost! 
$150,000.     H.   C.   Page,   Worcester,   is  Gen.  Mgr.     Noted   Dec.    19! 

...  ^^■■"'»"*'>;  Mass — The  Commissioners  of  Barnstable  Coun- 
^ikn  Tre^n^t'S'.  have  retained  P.  C.  Wales,  Consult,  Engr., 
Ji^  .?  ™°".*  ^h-  Boston,  to  prepare  plans  and  specilcations 
for  the  construction  of  a  reinforced-concrete  bridge  at  Yar- 
mouth,     Estimated  cost,   $15,000, 

+  .\uburn,  IV.  Y  — The  contract  to  construct  the  steel  supe'  - 
structure  for  a  bridge  at  Howland  Ave.  Contract  lO'  has 
i^K%^^^K'^£^  to  LUPPER  &  REMICK,  Buffalo,  NY,  at 
Penn  ■j9fi°i'?l''  r^"^^  '''^'''^i,  ^'"1"  Bridge  Co.,  Beaver  Palls, 
Penn.,  $26,366;  Owego  Bridge  Co..  Owego,  N.  T..  $2':,5S0;  M 
walT2?035  ^°°^"'^    ^''"^'    *27,229,      The    engineer'!    estimate 

*u  *J?".""'?.'  '*•,  ^'" — The  contract  to  construct  a  bridge  over 
the  Erie  Canal  near  Rocky  Rift  Dam.  Contract  87,  his  been 
tr;%'n'l'''*  r^?,, '^^  ■  ?!i  McCAGHEY  CO.,  Little  Falls,  NY.  It 
WAU:  other  bids  were:  S  V.  R.  Malcolm  &  Sons,  Medina. 
$12,025:   Owego    Bridge   Co.,    Owego,    $18,997. 

Geneseo,  ]V.  \ — The  town  contemplates  constructing  a  new 
steel  bridge  over  the  Genesee  River,  between  Geneseo  and 
i  ork,  to  replace  the  structure  now  being  repaired.  The  new 
cost%8"000        ^^^"^  ^   ^^^"    ^^^    "■   ^°"^-   ''"''    '^    estimated   to 

Seheneetady,    N.    Y Surveys    are    being    made    for    a    new 

Jl'."''!.^'''*'  bridge  across  the  Mohawk  River,  at  the  foot  of 
AJ  ashington  Ave.,  connecting  Scotia  with  the  city  proper.  S 
A\.   Belding,    Engr,   on   barge-canal   work   in   the  vicinity.   Is   In 

charge  of  the  surveying. 

Brownsville,  Penn. — The  Commissioners  of  Favette  and 
Washington  Counties  have  submitted  plans  to  the' War  De- 
partment for  the  proposed  bridge  over  the  Monangahela 
River  at  \\est  Brownsville.  The  bridge  will  have  a  channel 
span  of  520  ft.  in  the  clear,  and  Is  estimated  to  cost  $190,000. 
'g«'"'=>f,   Porter.    Uniontown.    Penn..    is    Consult.    Engr.      Noted 

Lancaster.  I'enn.--The  Pennsylvania  R.R.  Co..  the  Reading 
K.K.  Co..  and  the  Armstrong  Linoleum  Co.  have  offered  to 
construct  a  viaduct  over  the  railroad  tracks  on  College  Ave 
providing  that  street  is  opened  by  the  city  from  Harrisburg 
Ave.  to  Liberty  St.  The  bridge  will  be  6  ft.  wide  and  230  ft 
long,  and  is  estimated  to  cost  $30,000, 

Philadelphia.  Penn.— Bids  will  probably  be  asked  Imme- 
diately by  the  Department  of  Public  Service,  for  constructing 
a  bridge  over  the  railroad  tracks  at  Chester  Ave.  It  is 
planned    to    begin    construction    work    on    this    bridge    In    the 

early  spring. 

+RidKn'ay,  Penn. — We  are  offlclally  advised  that  the  con- 
IT,^"^'^  t°  , ''""''"■"''*  ^  reinforced-concrete  arch  bridge  over 
^}^T^^-%^  '^t  L>epot  St  has  been  awarded  to  WILL  DICKEN- 
SON, Ridgway,  at  »J00p  The  other  bids  were:  S.  T.  Benson 
&  Co..  Falconer,  N.  Y.,  $5300:  Nelson-Mervdith  Co..  Pittsburgh, 
S7922:  Curwen-sville  Construction  Co.,  CurwensvlIIe,  $7100; 
Fogel   &   Co.,   $8350:   York   Bridge   Co..   $6730:   Albert   Riisso  & 
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Bro..   Willoughby,   Ohio.    $9500.      Bids  were   opened   Feb.    10.   by 
the   Town   Council.      G.    E.   Greiner   is   Secy.      Noted  Jan.    30. 

Sooth  Bethlehem.  Penn. — .-Vccording  to  press  reports,  the 
Minzi  Trail  Bridge  Co.  has  been  incorporated  to  build  a  re- 
inforced-concrete  bridge  at  South  Bethlehem,  estimated  to 
cost  $323,000.  R.  E.  Xeumeyer.  South  Bethlehem,  is  City  Engr. 
+DoTer,  Del. — We  are  officially  advised  that  the  contract 
to  remove  the  Martins  Bridge  over  the  Leipsic  River  has  been 
awarded  to  the  RICKARDS  DREDGING  CO..  Real  Estate 
Bldg..  Philadelphia.  Penn.,  at  $150  each  for  piling,  and  35c. 
per  cu.vd.  for  earth  and  stone.  Bids  were  opened  by  the 
Levy  Court  of  Kent  County,  Feb.   11.     Noted  Jan.  30. 

-^Baltimore,  Md. — Bids  will  be  received  by  the  Board  of 
Awards  until  11  a.m..  Mar.  5.  for  furnishing  and  erecting  a 
steel  truss  highwa.v  bridge  consisting  of  two  spans.  297  ft. 
center  to  center  of  end  piers,  with  a  20-ft.  roadway.  The 
bridge  is  to  be  built  over  Loch  Raven,  and  is  Contract  No.  6 
of  the  water-supply  work  being  done  in  that  neighborhood. 
Plans  and  specifications  mav  be  obtained  from  Ezra  B.  Whit- 
man. Water  Engr..  City  Hall. 

Baltimore.  Md. — The  Pennsylvania  R.R.  Co.  has  submitted 
plans  to  the  Board  of  Estimates  for  the  proposed  bridge  to 
be  built  by  the  railroad  over  Gwynn's  Falls,  near  Western 
Cemetery.  The  bridge  will  be  a  four-track  structure,  of  con- 
crete.     Noted  Jan.   30. 

Lebanon,  Va. — Bids  will  be  received  until  noon.  Feb.  25. 
by  the  Clerk  of  the  Circuit  Court  of  Russell  County  for  the 
construction  of  a  bridge.  38x12  ft.,  across  Swords  Creek.  P. 
St.    John    Wilson.    Richmond.    Va..   is    State   Highway   Comr. 

+Cordele.  ba. — The  Board  of  Commissioners  of  Crisp 
County  has  awarded  a  contract  to  AUSTIN  BROS.,  Atlanta, 
Ga..  for  the  construction  of  a  steel  bridge  to  span  Gum  Creek, 
at  a  point  north   of   Cordele. 

PenHaeoia.  Fla. — Bids  will  be  received  until  Feb.  27.  by  the 
Forest  Supervisor,  for  the  construction  of  three  steel  bridges 
across  Garniers  and  Live  fJak  Creeks  in  the  Florida  National 
Forest.     Inman  F.  Eldredge  is  Superv. 

(ireeniiborB,  Ky. — Bids  will  be  received  until  Feb.  27.  by 
the  Commissioners  of  Green  County,  for  the  Construction  of 
two  steel  and  concrete  bridges,  one  16xS0  ft.,  and  the  other 
16x300   ft. 

rinolnnatl.  Ohlo^Plans  have  been  completed  for  a  concrete 
viaduct  at  Hopple  St..  over  the  tracks  of  the  Baltimore  & 
Ohio  South  Western  R.R.  It  will  cost  approximately  $400,000. 
M.   W.    Waite  is  City  Engr. 

NekooMa,  Wl«. — The  citizens  of  Nekoosa  have  voted  in 
favor  of  issuing  bonds  for  $20,000  for  the  purpose  of  con- 
structing a  bridge  over  the  Wisconsin  River.  The  towns  on 
the  east  side  of  the  river  are  also  expected  to  bond  them- 
selves for  $20,000.  The  proposed  bridge  will  cost  approx- 
imately  $40,000. 

Marahalltonrn,  Iowa — .V  viaduct  about  1159  ft.  long,  with 
a  paved  roadway  24  ft.  wide  will  be  constructed  over  the 
tracks  of  the  Chicago  &  Northwestern  Rv..  and  the  Min- 
neapolis &  St.   Louis  R.R.      The  estimated  cost   is  $75,000. 

+Mai<oatine,  lona — The  contract  for  bridge  work  to  be 
done  in  Muscatine  County  during  the  year,  has  been  awarded 
to  the  DECATUR   BRIDGE  CO..  Decatur,  111. 

CirreniiburB,  Kan. — Press  reports  state  that  the  County 
Commissioners  will  receive  bids  until  Feb.  27,  for  the  con- 
struction of  two  steel  and  concrete  bridges,  one  300  ft.  long 
and   16   ft.   wide  and   the  other  80   ft.  long  and   16  ft.   wide. 

Sioux  City,  S.  D. — Bids  will  be  received  by  the  Board  of 
County  Commissioners  until  Mar.  4.  for  the  construction  of 
bridges  and  concrete  flooring  in  Minnehah  County,  during 
the  year.  E.  H.  Shenkle,  Sioux  City,  is  tjie  County  -Auditor. 
IndlanapollM.  Mo. — The  Board  of  Commissioners  of  Marion 
County  Is  considering  the  construction  of  a  bridge  across 
the  White  River  at  New  York  St.  Funds  have  been  appro- 
priated and  bids  will  be  received  shortly.  The  estimated  cost 
Is   $150,000. 

Honaton.  Tex — Plans  and  speclflcatlons  have  been  adopted 
and  bids  will  be  received  until  Feb.  24.  for  the  construction 
of  a  reinforced  concrete  bridge  over  Buffalo  Bayou  at  Cap- 
itol  Ave 

OKden.  I  tab — The  City  Engineer  has  been  authorized  to 
secure  plans  and  bids  for  the  steel  bridge  across  the  Weber 
River  at  33d  St..  for  the  .Salt  U-ike  &  Ogdi'n  Rv.  The  esti- 
mated  cost    is   between    $8000   and   $9000.      Noted   Jan.    9. 

Vanrouver.  Wanh. — The  city  has  applied  to  the  .State  for 
an  appropriation  of  $500,000  for  the  construction  of  a  bridge 
across  the  Columbia  River  at  Vancouver,  to  be  known  as  the 
Pacific  Highway  Bridge.  J.  P.  Stapleton  Is  Chn.  of  the  Van- 
couver   Brldgi'  Committee. 

Drervllle,  C'allf. —  Press  reports  slati-  that  bids  will  be  re- 
ceived by  the  County  Commlsioners  at  Eureka,  for  the  con- 
Htructlon  of  .1  steel  highway  bridge  300  ft.  long  with  wooden 
approaches,  over  the  Flel  River,  at  Dyervllle.  George  W 
Cousins   IH   County   Clk. 

Oakland,  Calif. —  Bids  were  received  as  follows,  by  the  city 
Counill.  Jan.  6.  for  the  construction  of  a  new  bridge  at  Eighth 
St..  over  the  lagoon  which  connects  Lake  .Merritt  with  the 
estuary:  W.  S.  Cornnnoii.  $30,000;  F.  Rolimdl,  $29,631  40 
Heiiley  TlbbellH  Co..  $30,750;  Stall-  Construction  Co.,  $33  615- 
A.  W.  ';orrlll.  $33.74S;  Portland  Concrete  Pile  Co..  $28.4X5  50- 
Foster  Vogt  Co..  $29.s»7.  <'ontra  Costa  Construction  Co.,  $27  - 
490;  r'oHst  Iniprovem'-nt  Co..  $27,500;  Ernest  A.  Sonberg.  $2S  - 
434;  KoMs  Cnnstruitlon  Co..  $26,714:  Munson  Brothers,  $27,650 
Noted   Jan     2. 

Toronto,  4>nl. —  lllds  will  he  received  until  noon.  Mar.  11 
by  the  Hoard  of  Control,  city  Hall,  for  conHtru<'tion  of  thi- 
meel  supi-rHlructure  of  the  St.  Clair  .\ve.  Hrldg...  located  east 
of  Ilathurnt  Ht.      II.  C.    Ilorketi   Is  .Mayor  and  Chn.   of  the   Bd. 

W  ATKH    Ml  IM'I.V— IKIIKiATIO^ 

Anburn,  Maine — We  are  oinilally  advised  that  the  city 
rr,nlemplali-s  Improvements  to  Its  water  system.  The  work 
will  be  don--  by  day  labor.  II.  K.  Illsbee  Is  Htipt.  W.-Wks. 
Noted   Jan.    30 

Mm  llurbnm.  >.  II — We  are  oinclnlly  advised  that  bids  will 
probnblv    lie    ank-d    soin.-    time    In    April,    by    thi-    New    Hnin|>- 


mouth.  Dover,  Rochester,  Soraersworth,  Farmington,  Salmon 
Falls,  and  possibly  Newmarket,  Newfield  and  Exeter.  The 
system  will  include  about  3S  miles  of  24-  and  30-in.  pipe 
with  the  necessary  intakes  at  Merrymeeting  Lake,  and  con- 
nections at  the  various  cities  and  towns.  Estimated  cost, 
$700,000.  Sperry  H.  Locke,  Portsmouth,  is  Secv.  Dudley  & 
Sawyer.  Manchester,  N.  H.,  are  Consult.  Engrs.  Noted  Jan.   16. 

Blandford.  .Mass. — A  bond  issue  of  $15,000  is  contemplated 
for  extending  the  fire  district  about  a  mile  beyond  Prospect 
Hill.     Noted  Jan.   30. 

+  Boston,  Mass. — We  are  officially  advised  that  contracts 
have  been  awarded  by  the  Supply  Department  as  follows: 
Furnishing  53,000  lb.  composition  castings,  to  the  ESSEX 
BRASS  FOUNDRY  CO.,  Cambridge.  Mass.,  at  $13.1SS:  furnish- 
ing 1.250.000  lb.  iron  castings,  to  the  MECH.ANICS  IRON 
FOUNDRY  CO..  Roxbury,  Mass.,  at  $33,625:  furnishing  3115 
tons  c.-i.  water  pipe  and  50  tons  iron  castings,  to  the  U.  S. 
CAST  IRON  PIPE  &  FOUNDRY  CO.,  Philadelphia,  Penn.,  at 
$76,014.  Bids  were  opened  Jan.  27.  J.  Edward  Mullen  is  Supt. 
of  Supplies.     Noted  Jan.   16. 

Clinton,  Mass, — Plans  have  been  completed  by  Parker, 
Bateman  &  Co.,  Consult,  Engrs.,  Clinton,  for  enlarging  the 
dam  of  the  reservoir  and  extending  the  water-mains.  The 
plans  provide  for  a  concrete  core  dam,  500  ft.  long  and  30  ft. 
high,  with  concrete  gate  house.     Noted  Dec.   19. 

■*.Xew  York,  X.  Y. — We  are  officially  advised  that  bids  for 
Contract  146.  furnishing  and  delivering-  valves,  hydraulic  cyl- 
inders, piping  and  appurtenances  for  the  city  tunnel  of  the 
Catskill  Aqueduct  in  the  City  of  New  York,  were  received 
by  the  Board  of  Water  Supply.  Feb.  11.  as  follows:  Cold- 
well- Wilcox  Co..  Newburg,  N.  Y.,  $139,643;  Coffin  Valve  Co.. 
Boston.  Mass..  $141,907:  Bethlehem  Steel  Co..  South  Bethle- 
hem. Penn..  $145,530;  Paul  S.  Reeves  &  Co..  1415  Catherine 
St..  Philadelphia,  Penn..  $184,158;  Exeter  Machine  Works,  Pit- 
tston.    Penn.,    $94,710.      Noted    Jan.    23. 

Oneida.  X.  V — According  to  press  reports,  the  Chamber  of 
Commerce  is  investigating  a  proposition  to  obtain  a  water 
supply  from  Florence  Creek,  20  miles  from  the  city.  Esti- 
mated  cost.   $150,000. 

-*Troy.  .>.  V. — Owing  to  the  death  of  the  contractor,  bids 
will  be  received  for  the  uncompleted  portion  of  the  Martin- 
Dunham  Reservoir  for  the  City  of  Trov.  comprising  about 
60.000  yd.  of  excavation  and  500  yd.  of  concrete,  together  with 
incidental  paving,  rip  rapping,  grubbing  and  clearing.  Plant 
of  contractor  is  on  the  work.  Plans,  specifications  and  in- 
formation may  be  obtained  at  the  office  of  .-A.  P  McKeun  56 
Fourth   St.    Tro.v. 

Berkeley,  X.  J The  Peninsula  Water  Co.  has  made  appli- 
cation to  the  State  Water  Supply  Commission  for  permission 
to  install  a  water  system  here.  The  source  of  supply  will  be 
artesian  wells.  " 

Clementon,  X.  J. — The  Board  of  Public  Utility  Commission- 
ers has  approved  a  petition  of  the  Clementon  Spring  Water 
Co..  for  a  $15,000  issue  of  capital  stock,  to  be  used  for  exten- 
sions to  its  water  plant. 

Hawthorne,  X.  J — We  are  officially  advised  that  the  Bor- 
ough contemplates  the  installation  of  a  well-water  system, 
estimated  to  cost  $100,000.  John  A.  Shea  is  Boro.  Clk.  Noted 
Feb.    6. 

Newark.  X.  J. — The  Common  Council  has  approved  a  bond 
issue  of  $250,000.  to  be  used  for  extensions  to  the  high-pres- 
sure water  system,  and  the  reconstruction  of  the  existing  pip- 

HomeMtead.  Penn. — The  Borough  Council  has  called  an 
election  for  .Mar.  23.  to  vote  on  a  bond  Issue  of  $86,000  for 
installing   a    filtration    plant.      Noted    Dec.   12. 

Lew-lHtow-u.  Penn. — The  Borough  Council  will  probablv 
soon  call  an  election  to  vote  on  municipal  ownership  of  thi- 
water   system.      J.    H.   Saxton    Is   Boro.    Clk. 

Oil  City.  Penn — Bids  will  be  received  by  the  Commission- 
ers of  Water  and  Lighting  until  Feb.  27,  for  furnishing  a 
l.OOO.OOO-gal.  vertical,  triple-expansion,  condensing,  crank 
and   flywheel  pumping  engine.      A.  M.    Breckenridge   Is   Clk. 


■■atlemon.  W.  Va. — The  City  &  Elm  Grove  R.R.  Co.  has  been 
granted  a  franchise  by  the  City  Council  to  lav  water  malm 
In    various   streets. 

I<:ilxnbeth  City.  X.  C — An  election  will  probably  soon  bo 
called  to  vole  on  a  bond  Issue  of  $250,000.  for  purchasing  and 
improving    the    water    system    and    I'lectrle-llght    plant. 


30. 


VnldoHla.  (ia. — The  Mayor  and  CItv  Council  have  ap- 
i)olnli-<l  a  speilal  committee,  consisting  of  E.  P.  Ros.-.  A.  S. 
Pciidliton  and  C.  F.  I'lurk.  to  take  charge  of  the  proposed  Im- 
[jMiv.-menls  to  the  water  system,  estimated  to  cost  $60,000. 
Noted    Feb.    13. 

CnlneMvllle.  Pin,— Kids  will  be  received  by  the  Board  of 
Public  Works  until  4  p.m..  Mar.  17,  for  constructing  a  water 
system  and  an  electrlc-llghl  plant.  The  contract  Involves  the 
construction  of  about  20  miles  of  pole  line.  4300  ft.  of  14-ln. 
c.-l.  pipi'.  a  150.000-gaI.  tank  on  a  75-ft.  tower,  three  160-hp. 
return  tubular  bolliTS.  steel  or  reinforced  concrete 
Hlail(.  fiOO-h|>.  feed-water  healer  and  piirlller.  1,500.000-gal. 
hlgh-iluty  .\Ieyer  gear  or  trlpli--exi>ansion  pump,  one  cro»«- 
ciiinpoiiiid  conrb-nHlng  compreHsor.  i60  eu.ft.  eapuclly,  300-gal, 
m"lor-drlven  centrlriiKal  pump,  one  motor-driven  deep-well 
centrifugal  pump,  one  260-  and  150-kw.  gi-nerators,  direct 
conne<ied  to  four-valvi-  noncondenslng  CorllHs  or  i-omiiound 
noneondenslng  engines,  with  switchboard  and  exciters.  Plans 
w.re  prepared  by  the  J.  B.  McCrary  Co.,  Third  National  Hank 
Bidg.,  Alliinta.  C,a       Noted  Aug.  29. 
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MIhm. — Bids  will  be  received  uiilll  Mm  I.  I'm-  lii- 
att'i-  system  here,  according  to  phuiH  iiniiand  i>, 
&  Co.,  Consult.  Kngrs.,   ExehaiiKi'  Hldn-,  MfinplilH. 


MarkNvlllr,  liii. — Reea  &  Wagner,  Consult.  Kngrs..  ShrcVf- 
piirl.  Lii..  Iiave  been  retained  by  the  elty  to  prepare  plans  and 
.sn,(iiii':iliiiii.s  tor  the  installation  of  a  water  .system  hi're. 
lOslirnal.il   eost,   $30,(100.  T.  T.   Fields  Is  Mayor.     Noted  Feb.    13. 

ArlluKt Tcnn. — Aeoordliig  to    press  reports,   bids   will   be 

reeeived  b.\'  the  elty  until  Mar.  7,  for  Installine  a  water  sys- 
tem and  an  electrlc-Ught  plant.  Plans  have  been  prepared 
bv  U.  C.  Huston  &  Co..  Consult.  Engrs.,  Exchange  Bldg., 
M'emphls,   Tenn.      Noted   Nov.    7. 

IlreNiU'ii,  Tenn. — Bonds  for  $25,000  have  been  voted  for  the 
lnst:ill:il  inn  of  a  water  system  and  an  electric-light  plant  here. 

Noted    I'^'li.     Ki. 

ni-ufoii,  'I'enn. — Bids  will  be  reeeived  by  the  city  until  Mar. 
11,  for  eiiiuslruelins  a  water  .system  and  an  electrie-light  plant 
here.  I'laiis  were  prepared  liv  R.  C.  Huston  &  Co.,  Consult. 
Engrs..  Kxc'hariKi'   lUdR..  IM.rnphis,  Tenn. 

I.enoir  CHj-,  'IVnn. —  Borrds  for  $40,000  have  been  voted  for 
Installing  a  water  system  here.  The  contemplated  improve- 
ment Involves  laying  pipe,  constructing  a  reservoir  and  a 
flltr.ation    plant,   and    installing    machinery. 

C'urliHle,  Ivy. — It  is  proposed  to  install  a  water  system  here. 
H.   B.   Bryson  is   interested. 

r'orliin,  Ky. — The  bonds  recently  issued  for  a  water  system 
here  have  been  sold,  ivnd  bids  for  construction  will  probabl.v 
soon  be  asked.  Plans  and  specifications  for  a  system  esti- 
mated to  eost  about  $35,000,  have  been  compU'ed  by  the 
Southern  States  Engineering  Co.  Thomas  F.  Young  is  Citv 
Clk.     Noted  Nov.  21. 


It  II 


Ohio — The    city    is 
wage   disposal,   to 
of   Health. 
[•the,     Oblo- 


methoi 
State 

('hlllleothe.  Ohio — We  are  oflicially  advised  that  J.  N. 
Chester,  of  Chester  &  Fleming,  Consult.  Engrs.,  Pittsburgh, 
Penn..  has  been  retained  by  the  local  water  company  as  ex- 
pert in  connection  with  litigation  with  city. 

Clevelnnd,  Ohio — Bids  will  be  received  by  W.  J.  Spring- 
born.  Dir.  Pub.  Ser.,  until  noon,  Feb.  26,  for  extending  the 
water'  tunnel  under  Cuyahoga  Itiver,  at  Clark  Ave.  Speci- 
fications are  on  file  at  the  office  of  the  Chief  Engineer,  Citv 
Hall. 

Clevelnnd,  Ohio — Bids  will  be  received  by  the  Board  of 
Commisioners  of  Cuyahoga  County  until  noon.  Mar.  12.  for 
laying  water  mains  in  Station  Road,  according  to  specifica- 
tions to  be  furnished  by  Frank  R.  Lander,  County  Surv. 
John   F.   Goldenbogen   is  Clk. 

Diiyton,  Ohio — According  to  press  reports,  Charles  H.  Hog- 
len,  Dir.  Pub.  Ser..  is  receiving  bids  for  furnishing  800  tons 
of  3-  to  12-in.  c.-i.  pipe,  and  25  tons  of  refined  pig  lead. 

Hnmlltou,  Ohio — Frank  E.  Weaver,  City  Engr.,  is  pre- 
paring plans  for  laying  a  16-in.  c.-i.  water  main  in  Sycamore 
St.      Estimated    cost,    $8000. 

+  Koek|ii>rt.  Ohio — The  contract  to  construct  water  mains 
in  Harrington  Road  has  been  awarded  to  PHILLIPS  &  BIXEL. 
Cleveland.  Ohio,  at  approximately  $8800.  Bids  were  opened 
Feb.    3.      Noted   Jan.    23. 

SnnduNky,  Ohio — The  City  Engineer  is  preparing  plans  for- 
a  new  water"  intake  from  Lake  Erie. 

West  Park.  Ohio — Bids  will  be  received  bv  the  Board  of 
Trustees  of  Public  Affairs,  until  noon.  Mar.  3,  for  laying 
watc-r-mains  in  Warren  Ave.,  Triskett  Road.  Raymond  Ave.. 
Settlement  Road,  and  Brown  Road,  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  Fred  Feuchter,  Clk. 
Plans  were  prepared  by  the  William  H.  Evers  Engineering 
Co..   The  Arcade,   Cleveland. 

Holiart,  In<l. — We  are  officially  advised  that  the  water 
system  her-e  will  be  thoroughly  overhauled,  new  mains  laid, 
and  a  filtration  plant  installed.  Ernest  McCuUough,  Monad- 
noek  Block,  Chicago.  111.,  has  been  retained  as  Consult.  Engi-. 
Plans  will  pr-obably  be  completed  in  March,  and  bids  asked 
soon  after-  that   tinie.     Walter  G.  Black  Is  City   Engr. 

Bay  City.  Mich. — According  to  press  reports,  J.  H.  Bloom- 
shield.  Shearer  Bldg.,  is  preparing  plans  for  a  pumping  sta- 
tion for  the  Valley  Land  Co.,  estimated  to  cost  $45,000.  C.  C. 
Whitney  is  Mgr. 

+  Decatur,  III. — We  are  officially  advised  that  the  contract 
to  construct  a  filtration  plant  here  has  been  awarded  to  the 
NEW  YORK  CONTINENTAL  JEWEL  FILTRATION  CO..  15 
Broad  St..  New  York,  at  $29,899.  The  other-  bids  were:  Pitts- 
burg Piltr-ation  Co.,  Pittsburgh.  Penn..  $135,000;  Norwood  En- 
gineering Co.,  Boston.  Mass.,  $137,000;  Beers-Offuth  Co.,  Port 
Wayne,  Ind.,  $151,000.  Bids  were  opened  bv  the  City  Coun- 
cil. Feb.  11.  W.  G.  Clark.  Spitzer  Bldg.,  Toledo.  Ohio,  is  Con- 
sult. Engr.     Noted  Jan,  30. 

Vlnkn-onaKO,  Wit- — Bids  will  be  received  bv  the  Board  of 
Trustees  until  1  p.m..  Feb.  24,  for  furnishing  f.o.b.  cars  Muk- 
-vorrago,  about  130  tons  of  4-,  6-  and  S-in.  c.-i.  pipe,  about  2'" 
oris  of  special  castings,  22  fire  hydrants,  and  10  gate  valves 
with  extension  boxes.  Specifications  are  on  file  at  the  office 
of  K.  Wanner-.  Village  Clk..  and  at  the  office  of  J.  Rollins  Gray. 
Consult.  Engr-..  Great  Northern   Bldg.,    Chicago.      Noted   Feb.   fi. 

Davenport.  lona — The  City  Council  has  called  an  election 
for  Mar.  10.  to  vote  on  municipal  ownership  of  the  water 
system. 

Farrugut,  lona — The  Town  Council  has  called  an  election 
for  Mar.  3.  to  vote  on  a  bond  issue  for  the  installation  of  a 
municipal  water  system. 

Hutchinson,  Minn — Bids  will  be  received  by  the  Citv  Coun- 
cil until  Feb.  25,  for-  constructing  4000  lin.t't.  of  4-in.  c.-i. 
pipe  mains,  with  six  standard  hydrants,  and  5025  lin.ft.  of 
10-  and  S-in.  sewers,  with  three  flush  tanks  and  manholes 
complete.      C.  K.   Goodnow  is  City  Clk. 

+Shakopee,  Minn. — We  are  officially  advised  that  the  con- 
tract to  install  a  water  system  here  has  been  awarded  to  J.  J. 
CONNELLY.  St.  Paul.  Minn.,  at  $4696.  and  $7.25  per  cu.yd. 
extra  for  stone  excavation.  Plans  were  prepared  by  the 
Oscar  Claussen  Engineering  Co.,  St.  Paul,  Minn.  Bids  wore 
opened    Fib.    7.      Noted   Jan.   16. 


VIrKlnIn,  Mlnn.--Thi-  elty  haB  bought  the  water  jymem  and 
eleetrle-llghl  plant  of  the  Virginia  ISlectrlc  Power  &  Wati  r 
t'o  .  and  piarrs  extensive  Improvements.  According  !•>  pr<-SM 
reports,  brds  will  be  ree.-lved  bv  the-  City  Clerk  uirtll  Feb.  25, 
fer-    the    i)ur<-hase   of   $45o.oi)()    water-  and    light   bonds. 

KnoNaN  <lty,  Kan.  — Bids  will  be  received  by  G.  B.  Little, 
City  Clk..  rjntll  ii  a.m..  Feb.  25,  for  furnishing  brass  filler 
Htr-airrer-  philis,  bolts,  fittings  and  fIxturi-H.  SpeclHcatlons  are 
orr    file   at    the   olllee    of   the   Clerk.      J.    E.    Porter    is   Mayor. 

Tiipeka.  Kan — II,  R.  Young,  City  Engr..  has  com;)leted 
plans  and  speeificatlons  for  an  addition  to  the  pump  himse. 
estimated  to  cost  $7000.  Bids  will  probably  noon  be  asked 
by   the   City    CJommissioners. 

I'lTu,  Nell — The  Vlilage  Board  has  retained  Charles  F. 
Sturtevant.  Consult,  Engr..  Holdrege,  Ni-b.,  to  prepare  plans 
for  the  Installatlorr  of  a  water  system  here.  The  proposition 
will  be  voted   on  at   the  regular  election   lir  April. 

tillenroek.  Wyo — We  are  offlclally  advised  that  C.  C.  Car- 
lisle. Consult.  Engr-..  Cheyenne,  Wyo.,  has  been  retained  by 
the  town  to  prepare  plans  and  specifications  for  the  install- 
ation   of  a  water-  system. 

+  IvaiiHnN  Clly.  Mo.— rA  contract  to  construct  water  and 
sew.  r  .sN.si.  ins  at  Lake  of  the  Woods,  near  Kansas  City,  has 
been  .iwairleil  to  JAMES  A.  PRINGLE,  Carthage,  Mo.,  at  ap- 
proximately   $35,000. 

St.  IjouIh,  Mo — The  Boar-d  of  Public  Improvements  has  ap- 
proved plans  and  specifications  for  the  construction  of  an 
intal'-  tower,  to  be  90  ft.  above  the  water,  the  lower  portion 
to  be  .)f  eon.'rete  faced  with  granite,  the  upper  portion  of 
tool.  .1  i;.  ,lf,,r.l  limestone.  The  building  will  be  equipped  with 
punii..-;  aiMl  .  iiHirres  for  controlling  water  forced  into  tunnel 
carr-.\in-.;  walei  to  a  plant  on  shore.  Estimated  cost,  $450,000. 
Edvvai.i    !•;,    W  all  is  Water  Comr. 

Fraiik.ston.   'Vex. — See    item    under    Light,    Heat   and   Power. 

Madisiinville.  Tex — We  are  officially  advised  that  bids 
will  be  reeeived  until  Feb.  25,  for  constructing  a  new  munici- 
pal water  system,  estimated  to  cost  $16,000.  The  contract 
consists  of  furnishing  all  material,  laying  pipes,  setting 
hydrants,  etc.  Plans  were  prepared  bv  the  O'Neill  Engineer- 
ing Co.,  Dallas.     George  L.  Turner  is  City  Secy.     Noted  Dec.  12. 

Sulphur  SpringM,  Te.v. — The  City  Council  will  soon  award 
a  contract  for  increasing  the  municipal  water  supply.  A 
dam  will  be  constructed  across  White  Oak  Creek,  2\i,  miles 
north  of  town,  from  which  point  the  water  will  be  piped 
into  Lake  Coleman.  Bonds  for  $30,000  have  been  issued 
for-  the   proposed   improvement. 

Yoakum,  Tex. —  L.  L.  Stephenson.  Sweeetwatei".  Tex.,  has 
purchased  the  plant  of  the  Yoakum  Improvement  Co..  and 
contemplates    an    expenditure    of    $30,000    for    Improvements. 

Texhoma.  Okla. — Bids  will  be  received  by  the  city  until 
Feb.  25.  tor  constructing  a  water  svstem.  estimated  to  cost 
$19,000.  Plans  were  prepared  by  W.  M.  Magruder,  Consult. 
Engr.,   Liberal.  Kan.      P.   M.   Williams  is  Mayor. 

Trinidad,  t'olo. — An  election  will  probably  soon-  be  called 
to  vote  on  a  bond  issue  of  $45,000  for  laying  pipe  lines  for  the 

water  system. 

Omnk,   \\'n.<<h. —  .\n    election    has   been    called   for    Feb.    28,    to 

vote   on   the    installation   of  a  water  system. 

Longbeaeh,  t'allf. — The  Board  of  Public  Works  has  been 
authorized  to  ask  bids  for-  furnishing  one  carload  of  pipe,  and 
for  furnishing  brass  fittings  during  the  year.  H.  B.  Riley  is 
Clk. 

+I.OM  Angeles,  Calif. — We  are  officially  advised  that  the 
contract  to  construct  an  irrigation  system  on  Tapo  Ranch, 
for  the  Patterson  Ranch  Co..  has  been  awarded  to  WARD.A.LL 
&  WAGONER.  Los  Angeles,  at  $5700.  The  other  bids  were 
as  follows;  Miller  &  Schnipple.  Oxnard,  Calif..  $8700;  E.  D. 
Keil,  Los  Angeles,  $9100.  Estimated  cost  of  work  by  engineer, 
$10,700.  Bids  were  opened  by  Floyd  G.  Dessery.  Consult. 
Engr..  Hibernian  Bldg.,  Los  Angeles,  on  Feb.  6. '  Noted  Jan.  30. 

Modesto,  Calif. — R.  F.  Ball.  Fresno,  Calif.,  contemplates  an 
expenditure  of  $75,000  for  irrigating  a  ti'act  of  land  known  as 
the   George   Vivian   Ranch,   on   the  San  Joaquin   River-. 

PaNailena,  Calif. — Plans  have  been  accepted  by  the  City 
Council  for  the  construction  of  a  reinforced-concVete  reser- 
voir with  a  capacity  of  1.000.000  gal.  It  will  be  200  ft.  long. 
135  ft.  wide,  and  9  ft.  deep.  Bids  will  probably  soon  be  asked. 
Heman  Dyer  is  City  Clk. 

Riverside,  Calif. — Bids  will  be  received  by  H.  C.  Cree,  Citv 
Clk..  until  Mar.  11,  for  the  purchase  of  $1,160,000  of  water 
bonds.     Noted  Jan.   9. 

San  Jacinto,  Calif. — S.  S.  Langley.  of  Hill  &  Langley.  Van 
Nuys  Bldg..  Los  Angeles,  is  arranging  to  put  a  tract  of  land 
near  here  under  irigation.  requiring  the  construction  of  8083 
ft.  of  6-ft.  deep,  5-ft.  wide  ditch,  14,690  ft.  of  3  ft.  deep  and 
42-in.   wide  ditch. 

Sierra  Madre,  Calif. — Bids  will  probably  be  asked  some 
time  in  May  for  constructing  and  equipping  a  new  pumping 
plant  and  extending  the  water  mains.  Estimated  cost.  $15.- 
000.      William  F.  Bixby,  Mason  Bldg.,  Los  Angeles,  is  Engr. 

+TeehnleaI.  Cnllf. — The  contract  to  construct  a  water  svs- 
tem here  has  been  awarded  to  the  MUNICIPAL  &  INDUS- 
TRIAL EQUIPMENT  CO.,  Los  Angeles,  at  $13,791.  Bids  were 
opened  Jan.  30.  F.  A.  Lathrop,  Hfggins  Bldg.,  Los  Angeles,  is 
Consult.    Engr. 

Bon-manville,  Out. — Bids  are  being  received  by  John  Lyle. 
Town  Clk..  for  furnishing  iron  pipe,  hydrants,  valves,  and 
an  electric  booster  pump  for  the  new  water  and  sewer  sys- 
tems. 

London,  Out. — The  Hydro  Commission  is  preparing  plans 
and  specifications  for  installing  new  motors  and  compressors 
in  No.   1  pumping  station.     H.  J.  Glabitz  is  Engr. 

+l'ort  Arthur,  Ont. — We  are  officially  advised  that  the  con- 
tract to  furnish  lapwelded  steel  pipe,  specials  and  flexible 
joints,  and  for  supplying  and  delivering  valves,  has  been 
awarded  to  the  DRUMMOND  McC.A.LL  CO.  Montreal.  Que., 
at    $191,306.      Bids    were    opened    Feb.    3.      Noted    Jan.    9. 
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St.  Thomas,  Ont. — The  Board  of  Water  Commissioners  plans 
to  construct  a  water  main  and  a  standpipe,  estimate  to  cost 
170.000.     George  K.  Crocker  is  Chn. 

Sarnla.  Ont. — Bids  will  be  received  by  the  Town  Clerk 
until  Mar.  15.  for  improving  the  water  system.  Estimated 
cost,  $230,000.  Plans,  profiles  and  specifications  are  on  file 
at  the  office  of  R.  A.  McLean.  Town  Engr..  and  at  the  office 
of  Chipman  &  Power,  Consult.  Engrs.,  Toronto.     Noted  Feb.  6. 


SKWERS 


installation 
C.  Taunett. 
which    will 


Amheriit.  Maitfi. — The  town  contemplates  the 
of  a  sewer  system  estimated  to  cost  $45,000.  W 
Jr.,  is  Engr..  and  has  filed  plans  and  estimate; 
be  voted   on   at   a   town    meeting   to    be    held   soon 

IiromlDHtrr,  .Mamt. — Preliminary  plans  have  been  prepared 
for  Improvements  to  the  sewer  system  estimated  to  cost 
$6000.      Henry   Sawtelle   is   Chn.   Sewer  Com. 

Sharon      SprinEM.      !V.      V M.      Vrooman.      Consult.      Engr., 

Gloversville.  N.  Y..  is  preparing  plans  for  the  construction  of 
a  sewage  disposal  plant  here,  with  a  capacity  of  350.000  gal. 
Estimated   cost.  $7000.      C.   M.  Mallett  is  Chn.   Pub.    Wks. 

*.\rnark.  X.  J.— Bids  will  be  received  by  the  Passaic  Val- 
lev  Sewerage  Commissioners  until  2  p.m..  Mar.  11.  for  con- 
structing the  northerly  and  southerly  portions  of  Section  6 
of  the  Main  Intercepting  Sewer  in  the  City  of  Newark.  The 
contract  consists  of:  Northerlv  portion  of  Section  fi.  Station 
26  +  00  to  Station  56  +  00:  Item  1.  earth  e.\cavation  and  refilling, 
in  trench,  for  150-in.  sewer.  3000  lin.ft.;  Item  2.  concrete 
masonry,  in  trench.  Portland  cement  mortar,  and  appurtenant 
work.  100  cu.vd.;  Item  4.  rock  e.\cavatian.  in  trench.  500  cu.yd. 
Southerly  portion  of  Section  6.  Station  0  to  Station  26  +  00. 
Item  1,  earth  excavation  and  refilling,  in  trench,  for  150-in. 
sewer,  2600  lin.ft.:  Item  2.  concrete  masonry  in  trench,  port- 
land  cement  mortar,  SOOO  cu.yd.;  Item  3.  brick  masonry,  in 
manholes,  laid  with  portland  cement  mortar,  and  appurtenant 
work.  100  cu.yd.:  Item  4.  rock  excavation,  in  trench.  10.000 
cu.yd.     John  S.  Gibson  is  Clk. 


upleted  for  the  pro- 
Section.  Estimated 
Boro.     Clk.       Noted 


SeeancuM.    X,   J, — Plans    have    been    col 
posed    sewer    svstem     in     the    Clarendon 
cost.     $23,000.       Sebastian      Maulbeck     is 
Jan.  16. 

CarliMlp.  I»enn. — Bids  will  be  received  by  the  Borough 
Council  until  H  p.m..  Mar.  6.  for  the  following  contracts: 
Contract  A.  a  complete  sewage  disposal  plant.  Including  2000 
ft.  of  24-in.  terra  cotta  effluent  pipe;  Contract  B.  2833  ft.  of 
18-in.  terra  cotta  pipe  sewer.  4S00  ft.  of  24-in.  terra  cotta 
pipe  sewer,  and  24  manholes;  Contract  C.  37,500  ft.  of  terra 
cotta  pipe  sewers,  with  manholes,  flush  tanks  and  other  ac- 
cessories, and  4300  fl.  of  storm  water  drains  with  street  in- 
lets and  appurtenances.  Specifications  and  blank  forms  may 
be  obtained  at  the  office  of  John  T.  Hiteshew.  Boro.  Engr..  or 
at  the  offlte  of  T.  Chalklev  Hatton.  Ch.  Engr.,  Wilmington, 
Del.      Paul    Willis    is    Boro.    Secy. 

Baltlmorr.  Mil. —  Bids  will  be  received  by  the  Board  of 
Award.x,  until  II  a.m.,  Feb.  26,  for  Sanitary  Contract  109, 
<'onslru<'llng  lateral  sewers  and  house  connections  in  Dis- 
trict No.  41.  The  contract  includes  about  22.000  lin.ft. 
vitrified  pipe  house  connections,  and  30.0011  lin.ft.  vitrified 
pipe  sewer.  8  to  24  in.  in  diameter.  Calvin  W.  Hendrick  is 
Ch.    Engr..   Sewerage  Conin. 

Ballimore,  Nd. —  We  are  officially  advised  that  bids  for 
Sanitary  Contract  107.  lateral  sewers  In  District  S,  were 
received  by  the  Board  of  .\wards,  Jan.  22.  as  follows:  FranK 
Brune  &  Co.,  Newark,  N.  V.,  $117,873;  Irwin  &  Conklin, 
fSreenevllIe,  Dhio.  $124,886:  Carozza  «:  Luvezza.  2016  Pennsyl- 
vania -We.,  Baltimore,  $133,528;  Henrv  Spinach  Contracting 
Co..  Waterburv.  Conn..  $137,165;  William  .McCarthy  &  Co.. 
Baltimore.  $144,713;  Gallagher.  Bovie  &  Bryan,  147  Vv.  .Mont- 
gomery St..  Baltimore,  $151,497;  Ryan  &  Rellly.  Union  Trust 
BIdB.,  Baltimore,  $152,120.  Calvin  W.  Henilitck  Is  Ch.  Engr.. 
Sewerage    Comn.       .Voted    Jan.    16. 

Tampa.  Kla. — Twombley  &  Henney.  Consult.  Engrs..  Ill 
Broadway.  New  York,  have  completed  plans  for  the  construc- 
tion of  a  sanitary  sewer  system  and  a  sewage  disposal  plant 
here.  Estimated  cost.  $1,700,000.  D.  B.  McCay  Is  Mayor. 
Noted    Oct      17 

+  HlrmlnKbam.  .lla. —  According  to  press  reports,  a  contract 
to  lay  15.1100  ft.  of  6-  to  3fi-in.  storm  and  sanltaiy  sewers  for 
the  .Mllner  Land  Co.,  has  been  awarded  to  THOM.XS  WORTH- 
INGTON.    Birmingham. 

Xew  IbrrlB.  I>a. — J.  S.  Power,  .Mayor  of  New  Iberia,  In- 
forms us  that  bonds  will  shoi  tly  be  issued  for  the  In- 
Mtallallon  of  a  s.wer  system  to  cosi  from  $100,000  to  $120,- 
000.  Work  Is  expected  Ir)  begin  within  90  days. 
Kramer.  Consult.  Engr 
on   this   work. 


Engr.,    Magnolia,    .Miss.,    prepared    a    report 
I'.    Robb   Is   City    Engr.      Noted   Sept.    26. 


Stewart.  Consult,  Engr..  Clncln- 
H  for  a  sanitary  sewer  system  In 
W.    lloss   Is   City   Secy. 


Fort    ThfimnK.    Ky.--J.    A. 

natl.  Ohio.    Is   iiri'ii^iring  plan 
tlK'    lllghlanilH    District.      H. 

+I>oul»vlllr.  Ky.— We  are  oniclally  arlvlsed  that  the  con- 
tract tip  I'OiiMtrucI  storm  and  sanitary  sewers  In  South  Louis- 
ville has  been  awarded  to  J.  II.  CAHILL.  Somervllle,  Kv.,  at 
|.'.K.205,  Thi'  niher  bids  were:  .lames  Fen  v  &  Son.  $48,500; 
!•:  S.  Uirson.  $45,937;  Henry  Blekel  Co.,  $56,266;  George  M 
Eiidy.  $.'■.». 355;  L.  U  Flgg  Co.,  $70,009;  W.  H.  Kiippelman. 
$54,629.  KIdn  were  opened  by  the  Board  of  I'ubllc  Works, 
K.t..  7.  and  awarded  Eeb.  |().  D.  H.  Lyman  Is  Cllv  Engr. 
.\ol.d    Ki-b    6. 

I'adacab,  Kr. — L 
report,  recommending  ine  eonsiruciion  or  u  trunK-llne  sewer 
In  District  3.  to  <-o»l  $200,000;  nn  outlet  storm  si-wer  In 
Trimble  St..  to  cost  16000;  ii  se.wer  In  Second  and  Clark  Sts., 
$5000;  and  u  conirete  brIdKC  over  Island  Creek,  to  cost  118.- 
000. 

<f.\krnn.  4»hlo — A  contract  to  ronstruct  sewers  In  Cole, 
(Curtis  and  .Moore  Hts,,  has  been  awarded  lo  M.  H.  f)'TOOLB 
Akron.  «l    $7962 

ilarlfin,  4>hi<r-  Kids  will  be  received  by  A.  C  Brown,  Vil- 
lage Clk  ,  until  n.ifin,  Feb.  20,  for  furnlshlnK  antl  laving  3500 
lin.ft.  "if  4-ln.  drain  tile,  ir.flO  lin.ft.  of  sewers.  .'Ight  catch 
hanlns,   i-lr.      K.    A.    Feldler,   Chardon,   (Ihln.    Is  CunMiili     Kngr 


•  y. — I..    A     Washlnglon,    City    Engr.    has    filed    a 
[lending   the   construction   of  u   trunk-line   sewer 


p.m., 
30-ln., 


Bucyrus,  Ohio — The  State  Board  of  Health  has  notified  the 
Mayor  and  City  Council  to  take  steps  immediately  to  in- 
stall a  sewage  disposal  plant  to  discontinue  the  pollution  of 
the  .Sandusky  River. 

Canton,  Ohio — The  Department  of  Public  Service  is  con- 
sidering three  different  sites  for  the  proposed  sewage  dis- 
posal plant.  .A^n  election  may  be  called  to  determine  the 
site.      P.    H.    Weber    is   City    Engr.      Noted    Nov.    28. 

Canton,  Ohio — Bids  will  be  received  by  the  Commissioners 
of  Stark  County  until  10  a.m..  Mar.  3,  for  constructing  the 
following  sewers  in  Wooster  Road:  990  lin.ft.  IS-in.,  300  lin.ft. 
12-in.  and  51  lintt.  6-in.  vitrified  pipe  laid,  30  lin.ft.  lO-in.. 
1772  lin.ft.  12-in.  and  30  lin.ft.  18-in.  vitrified  pipe  relaid.  24 
lin.ft.  12-in.  c.-i.  pipe  relaid,  150  lin.ft.  4-in.  vitrified  field 
drain.      .1.    H.   McConnell   is  County   Audi". 

Bids  will  be  received  by  the  Board  of  Commissioners,  of 
Stark  County  until  10  a.m..  Mar.  5,  for  constructing  sewers  in 
Rockhill  Ave.,  as  follows:  4120  lin.ft.  4-in.  vitrified  curb  drain 
tile,  four  standard  catch  basins,  90  lin.ft.  15-in.  vitrified  pipe 
furnished  and  laid  complete,  247  lin.ft.  6-in.  vitrified  pipe  re- 
laid,  etc.     .).    H.   McConnell   is   County  Audr. 

Cincinnati,  Ohio — Bids  will  be  received  by  V.  T.  Price, 
Dir.  Pub.  Ser..  until  noon,  Feb.  20,  for  constructing  main  and 
lateral  sewers  and  drains,  with  appurtenances,  in  various 
streets.     M.  J.  Keefe  is  Clk. 

Cincinnati,  Ohl(» — Bids  will  be  received  by  the  Director  of 
Public  Service  until  noon.  Feb  .20,  for  constructing  main 
and  lateral  sewers,  with  appurtenances,  in  .Streng  St..  from 
Top  .St.  to  Coleman  Ave.,  and  in  various  other  streets.  M. 
J.    Keefe    is   Clk. 

E:aNt  Palestine,  Ohio — Plans  and  specifications  prepared 
by  C.  E.  Vaughn.  Village  Engr.,  for  a  sewer  system  and  a 
sewage  disposal  plant  here,  have  been  submitted  to  the  State 
Board  of  Health,  for  approval.  .\n  election  vk-ill  probably 
soon    be    called    to   vote   on   this    improvement. 

Ulyrla,  Ohio — Bids  will  be  received  by  G.  H.  Lewis,  Dir. 
Pub.  Ser.,  until  noon,  Feb.  21.  for  constructing  sewers  in  vari- 
ous streets,  according  to  plans  and  specifications  on  file  at 
the  office  of  the   Department  of  Public  Service. 

Sandusky,  Ohio — The  City  Engineer  is  making  a  complete 
survey  of  the  present  sewer  system,  also  plans  for  a  system 
to  serve  the  south  end  and  such  other  poi-tions  of  the  city  as 
will  require  extensions  during  the  next  few  .S'eai's. 

Port  Wayne,   ind. — We  are   officially  advised   that  bids    will 
be    received    by    the    Board    of    Public    Works    until    7:30 
Feb.    27.    for   constructing    684    ft.    of    36-in..    2270    ft. 
3082  ft.   of  24-in..   2250  ft.  of  18-in..   4168  ft.  of  15-ln.,  10,611   ft. 
of   12-in.    sewers.      W.    W.    Chaffin    is   .A,sst.   Citv    Engr.      Noted 
Jan.    16. 

South  Bend,  Ind. — Bids  will  be  received  by  the  Board  of 
Public  Works  until  10  a.m..  Mar.  11,  for  constructing  the 
Bowman  Creek  trunk  sewer.  The  sewer  will  be  approxi- 
mately two  miles  long,  ranging  in  diameter  from  60  to  72 
in.  Estimated  cost.  $150,000.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Board,  William  S.  Moore  Is  City 
Engr.     Noted  Feb.  13. 

South  Bend,  Ind. — .According  to  press  reports,  bids  will 
be  received  by  the  Department  of  Public  Service  until  Feb. 
25.  for  constructing  a  54-ln.  concrete  or  brick  pipe  sewer, 
and  a  15-in.  vitrified  pipe  sewer  in  Mlshawaka  Ave.:  also 
three  quarters  (if  a  mile  of  24-in.  vitrified  pipe  sewer  In 
Eddy  St.      A.    P.    l^erley  is  Dir.     Noted   Fell.   13. 

VIneennrn,  Ind. —  Plans  and  specifications  have  been  ap- 
proved bv  the  Board  of  Public  Works  for  the  construction 
of  14,490  ft.  of  tile  and  concrete  sewers.  C.  L.  V.  Tucker 
is  City   Clk. 

I'nion  City.  Mich. — Cox  &  Norton.  Consult.  Engrs.,  Cold- 
water,  Mich.,  are  preparing  plans  for  laying  several  miles 
of  sewers  here, 

Belvldere,  III. — The  City  Council  has  passed  an  ordinance 
providing  for  the  construction  of  sanitary  sewers  In  various 
streets.      Estimated   cost.   $6000. 

BradLry.  III. —  We  are  officially  advised  that  bids  will  be 
received  at  the  Village  Hall  until  Feb.  25.  for  constructing  a 
sewer  system  estimated  to  cost  $47,548.  The  bids  received 
on  this  contract  Jan.  30.  were  rejected  at  excessive.  Ernest 
McCullough.  Monadnock  Block.  Chicago.  Is  Consult.  Engr. 
C.   A.   Voorhces   Is   Pres.    Bd.    Local    Impvls.      Noted  Jan.   23. 

Ciilin,  III.— .Vccordlng  to  press  reports.  W.  A.  Fuller,  of  the 
Fulli  r-<'oiilt  Co.,  St.  Louis,  Mo.,  will  prepare  plans  for  san- 
Itar.v    :uk1   stoini    sewers   here. 

Mnltoon,  III. — Charles  Cottlnghain,  Consult,  Engr.,  Dan- 
ville. III.,  has  completed  plans  for  a  sanitary  sewer  system 
and   a   sewage   disposal    plant    here.      Noted    Oct.    17. 

Fond  du  i^nc.  Win. — The  plans  and  specifications  for  the 
proposed  new  sewer  svstem  and  sewage  dlspt>sal  plaint  have 
been  completed,  and  are  on  file  at  the  office  of  J.  T.  Hohensee, 
City    Clk.      .Voted    Dec.    19. 

Shehoyicun,  Win. —  Bids  will  be  received  by  the  Hoard  of 
Public  Works  until  4  p.m..  Feb.  28,  for  constructing  approx- 
imately 1036  lin.ft.  of  10-ln..  85S  lln.fl.  15-ln.,  668  lin.ft.  12-ln. 
vitrified  pipe  sewcr,  200  lin.ft,  20-ln.  double  strength  vitrified 
pipe  sewer,  and    13  manholes.     C.   V.    Holey   Is  City   Engr. 

Unvpnport,  Iowa— The  Board  of  Public  Works  has  hud 
plans  prepared  for  the  construction  nf  26.240  ft.  of  vitrified 
sewer,  with  70  manholes.  In  the  13lh  District.  Estimated 
cost   $24,000.      .1.    A.    Uyan   Is  City    Engr.      Noted    Fi>h.   6. 

Ely,  Minn. — According  to  iiress  reports,  thi'  city  plans  to 
i-xpend    :ili.Mit    $40,000    for    extending    the    storm    wali-r    sewer 
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MlnneniioIlN,  Minn. —  We  are  olllclally  advised  that  bids 
have    liecn    received    by    the    Purchasing    Agent,    as    follows; 

On  Feb.  4,  furbishing  2.000.000  sewer  brii-k.  L.  <!.  liose, 
Minneapolis,  Minn.,  $8.95  and  $9.90  tier  M;  Wlscoiishi  Bed 
Press  Brick  Co.,  Menominee,  Wis.,  $8,70  per  M;  Hydraulic 
Pr.-HM  Brick  Co..  Minneapolis,  Minn.,  $8.95  tier  .VI;  furnlshlnK 
400,000  paving  brick.  Piirlnglun  l-avlniJ  Brick  Co..  GiileKliuru, 
III.  Nn  I  Block.  $2fi  per  M:  No.  I  Brick.  $10.50  per  M;  No, 
4     Itbi.  k      <li;r,ii    per    M      .Vii      I    Ili'leU,    $13.^0    tier    M:     Liindi-rs, 
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.Mi>iisoii.  rhiiMtenson  Co..  Mlniifiipolls.  Nd.  1  liilck.  ifir.  II)  p.-i- 
.\l:  MiniuHcitii  I'aving  Hilck  Co.,  Mliineapoll.s,  No.  1  Hilck, 
$ir>    pel-    M. 

on  l'\'b.  5,  fuinishinK  400  tons  of  .special  castings,  Stand- 
ard Foundr.v  Co.,  Minneapolis,  $.'!5  per  ton;  American  Krake 
Slux'  &  Foundr.v  Co.,  Minneapolis,  $32.90  per  ton,  furnisii- 
liiK  vitrined  clay  pipe  for  sewers:  (a)  9-in.,  (b)  12- 
in.,  (c)  15-in.,  (d)  24-ln.  Red  WInK  «ewer  Pipe  Co., 
Ued  WinK.  Minn,  (a)  17c..  lb)  31c..  (c)  43  ".jc.  (d)  $1.28  per 
ft.;  I'lyinouth  Clav  Production  Co.,  Fort  Dodtie.  Iowa,  (a )  1  fc, 
(b)  .■iOltc.  (c)  44c..  (d)  $1.25  per  ft.;  Streator  Clay  Co., 
Streator,  111.,  (a)  16"/jc.,  (b)  iS'/i-c.  (c)  4Hsc.,  (d)  $l.lfi  per 
ft.      K.   R.    Dutton    is  Asst.  City   Kngr.      Noted  Jan.   30. 

+Sbnkope>-.  .Mluii We  are  offlcially  advised  that  tlie  con- 
tract to  conslruil  a  .saiiitarv  outlet  sewer  here  has  been 
awarded  to  .1.  .1.  Ci  iNNOLI.Y,  St.  Paul,  Minn.,  at  $4669.  Bids 
were  opened    Feb.    7.      Noted  Jan.   30. 

A<fhliion,  Knu. —  Bids  will  probably  be  asked  about  Mar.  1, 
for  constructing  a  sanitary  sewer  in  Dlst.  7.  S.  K.  McCrary 
13  City    Engr. 

Kmiiiirla,  Kan. — 11.  Brown,  City  Engr.,  is  preparing  plans 
lor  tile  construction  of  storm  sewers.  Estimated  cost.  $8000. 
F.    H.    Smith    is    City    Clk. 

riatte,  S.  D, — According  to  press  reports,  the  Dakota  En- 
gineering Co.,  Mitchell,  S.  D.,  is  preparing  plans  for  a 
sewer  system    here. 

Hannibal.  Mo. — Bids  will  be  received  b.v  the  City  Council 
I  ntil  noon.  Mar.  3.  for  constructing  District  Sewers  Nos.  9 
and  100.  Estimated  cost,  $85,000.  Plans  and  specifications 
may  be  secured  from  B.  F.  Smiley,  City  Engr.  and  Comr.  of 
Sewers.      Noted    Feb.    6. 

Maplenood.  Mo. — We  are  offlcially  advised  that  the  con- 
tract to  construct  sewers  in  Manchester  Ave.,  between  Big 
Bend  Road  and  the  citv  limits  of  St.  Louis,  has  been  awarded 
to  R.  E.  COONEY.  3511  Wyoming  St.,  St.  Louis,  at  approxi- 
mately   $13,600.      Bids   were   opened    by    the    City   Council.    Feb. 

11.  M.   F.  O'Brien   is  City  Clk.      Noted  Jan.   30. 

+St.  LoiilM.  Mo. —  We  are  offlcially  advised  that  the  con- 
tracts for  Lettlngs  No.  10.7SS  and  10.789,  involving  the  con- 
struction of  12,500  ft.  of  12-  to  27-in.  vitrified  clay  pipe 
sewers,  have  been  awarded  to  FOX  &  BRISTOL.  Third  Na- 
tional Bank  Bldg.,  St.  Louis,  at  approximately  $14,960.  Bids 
were  opened  Feb.  4,  by  the  Board  of  Public  Improvements. 
Noted   Jan.    30. 

+  Bliihop,  Tex. — A  contract  to  construct  five  miles  of  sew- 
ers and  a  sewage  disposal  plant  here,  has  been  awarded  to 
TRUEHART  &  JACKSON.  San  Antonio,  Tex.,  at  approxi- 
mately  $25,000.      Noted   Dec.   5. 

P«-eo»,  Tex. —  Press  reports  state  that  bids  will  be  received 
bv  the  citv  until  Mar.  15.  for  constructing  a  sewer  system 
here.      Estimated    cost.    $35,000.      Noted    Feb.    6. 

Waco.  Tex. —  Bids  for  $25,000  were  voted.  Feb.  7.  for  con- 
structing sewers. 

Diirant.  Okla. — An  election  has  been  called  for  Mar.  IS,  to 
vote  on  a  bond  issue  if  $72,000  for  extending  the  sewer  sys- 
tem and  constructing  a  sewage  disposal  plant.  W.  P.  Dan- 
ford   is  City   Engr. 

+'riilHa.  Okla. — .According  to  press  reports,  contracts  for 
constructing  sewers  here  have  been  awarded  as  follows:  To 
the  WELLS-FRANKLIN  CO.,  Surety  Bldg.,  Muskogee,  Okla.. 
District  79.  $8125,  District  S3,  $5670.  District  84.  $12,593; 
JOHN  T.  LANDRY.  District  SO.  $6993,  District  81.  $6214,  Dis- 
trict 85.  $4503;  DUNN  *  DcDONNELL.  District  82.  $1820;  C.  I. 
FRYE.    District    1.    $16s;i.   District   2.    $1560. 

Morth  Yakima,  WaNh. — We  are  officially  advised  that  an 
election  will  be  held  Mar.  20.  to  vote  on  a  bond  issue  for 
constructing  about  eight  miles  of  trunk  sewers,  from  12  to 
36  in.  diameter.  Imhof  septic  tanks  and  hypochloric  treat- 
ment plant.  Estimated  cost.  $276,486.  N.  A.  Oilman  is  City 
Engr.      Noted    Dec.    12. 

Dallas  City,  Ore. — We  are  offlcially  advised  that  bids  will 
be  received  by  the  city  until  Mar.  11.  for  constructing  15,000 
ft.  of  6-.  8-  and  12-in.  lateral  sewers.  Information  and  pro- 
posal blanks  may  be  obtained  on  application  to  C.  L.  White, 
(.'ity   Engr. 

I^lMlnore.  Calif. — Bids  will  be  received  by  the  Board  of 
Trustees  until  7:30  p.m.,  Feb.  24.  for  constructing  a  sanitar.\' 
sewer  system  and  a  sewage  disposal  plant.  The  system  will 
require  approximately  21.880  ft.  of  6-in..  7970  ft.  8-in..  730  ft. 
10-in..  240  ft.  12-in.  and  1360  ft.  14-in.  pipe,  including  wyes; 
3550  ft.  8-in.  pressure  pipe.  30  flush  tanks.  51  manholes,  one 
septic  tank.  Plans  and  specifications  mav  be  obtained  from 
C.  P.  Carter.  City  Clk..  or  from  Frank  A.  Lathrop,  Consult. 
Engr.,  Higgins  Bldg.,  Los  .Angeles.     Noted  Dec.   19. 

LoH  AngeleM.  Calif. — Bids  for  constructing  a  sewer  in 
Hoover  St..  from  Slauson  Av.  to  52d  St..  have  been  received  bv 
the  Board  of  Public  Works  as  follows:  John  Radich.  $27,- 
200;  J.  Ukropina.  $27,990;  Mlgenovich  &  Gillespie,  $28,472;  J. 
Sutalo,  $28,475;  W.  N.  Hendricks,  $29,500;  S.  Zarubica.  $29,787; 
M.  R.  Fulmis.  $29,946;  Nichols  &  Tomich.  $30,500;  R.  N. 
.Vikeevich.  $31,600:  J.  Mohan.  $32,500;  S.  M.  Kerns.  $33,000; 
W.  J.  Eggert.  $33,867;  Geo.  Prcovach,  $33,853;  P.  Grbovach, 
$37,989. 

Oeeanxirte,  Calif. — N.  K.  Carpenter.  Consult.  Engr..  Escon- 
dido.  Calif.,  is  preparing  plans  for  the  construction  of  a 
sewer  system  here,  estimated  to  cost  $20,000. 

+Santa  .\na,  Calif. — .\  contract  to  construct  latei'al  sewers 
in  the  southern  part  of  the  city  has  been  awarded  to  S.  M. 
KERNS.   Los  Angeles,  at   $13,900. 

+San«a  Monica.  Calif. — We  are  officially  advised  that  the 
eontract  to  construct  a  sewage  disposal  plant  at  the  Soldiers' 
Home,  has  been  awarded  to  the  J.  D.  KNEEN  CONTRACTING 
CO.,  Santa  Monica.  Calif.,  at  $19,800.  Bids  were  opened  Dec. 
14.      E.    W.   Moore  is  Treas.     Noted    Dec.   5. 

STRKETS    .V\n    RO.VDS 

>'arraeanHett    I'ler.    R.    I. — At    a    special    meeting    held    Feb. 

12.  the  Town  Board  appropriated  $43,000  for  the  construc- 
tion of  six  miles  of  macadam  roads.  Col.  Harry  B.  Kane  is 
Chn.  of  the  Com.  in  Charge. 
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Hartford.  <'onn — Plans  luive  been  received  by  th«-  State 
Highway  Commissioner  for  the  proposed  Improvemenl  of 
the  New  London  and  Hartford  Turnpike  from  CoIchcHler  to 
New  London.  The  plans  embrace  13,400  lln.ft.  In  the  town  of 
tolchester  and  29,300  lln.ft.  In  th<'  town  of  Salem.  Engl- 
geers  are  also  at  work  on  the  survey  of  the  same  road 
in  the  towns  of  .Vlonlville,  Waterford  and  New  London 
James   H.    McDonald   is  Comr. 

Mldilletonn,  Conn. —  Bids  will  be  received  by  the  City 
Clej-k  until  6  p.m..  Feb.  22.  for  the  construction  of  about 
35.t>00  so. yd.  of  permanent  pavement  on  Main  St.  No  par- 
ticular kind  of  pavement  Is  specified,  as  the  city  desires  to 
consider  all  the  bids  which  mav  be  presented  for  laying  a 
permanent    pavemi'nt    in    this   street. 

.'lllinny,  N.  1.— We  are  advised  that  all  published  reports 
of  contracts  to  be  awarded  soon  for  road  construction  are  er- 
roneous, and   no  lettlngs  are  contemplated. 

oo  ?""'.'f'''".!  "■'* — ^'"^^  "'ill  be  received  until  11  a.m.  Feb. 
26  by  the  President  of  the  Borough  of  Brooklyn,  Borough 
Hall,  for  improving  portions  of  Albany,  Atkins,  Irving.  New- 
kirk.  New  York,  First,  Third,  Fourth.  Fifth  and  IBth  Aves.. 
New  Lots  Road,  Terrace  Place.  West  24th.  West  25th.  38th, 
72d  and  85th  Sts.     Alfred  K.  Steers  is  Pres. 

Buffalo,  y.  v.— The  City  Council  has  ordered  the  repaving 
of  the  following  streets  with  asphalt:  Bailey,  St.  Louis,  and 
East  Delavan  Aves..  East  Ferry.  Elk  and  Mortimer  Sts. 
Francis  G.   Ward   is  Comr. 

New  York,  IV.  Y.  (Borough  of  Richmond) — Bids  will  be 
''^'^■Jl'.ved  until  noon,  Feb.  25,  by  the  President  of  the  Borough 
of  Richmond,  Borough  Hall,  St.  George,  New  Brighton,  for  re- 
paying with  bituminous  concrete,  a  portion  of  Richmond 
Road.      (Jeorge    Cromwell    is    Pres. 

Bids  will  be  received  until  2  p.m..  Feb.  26  bv  the  President 
of  the  Borough  of  Manhattan  for  repairing  asphalt  block 
pavement  in  the  borough,  with  all  incidental  work  thereto 
during   1913.      George  Mc.\neny  is  Pres. 

Princeton,   N.  J — See   item   under  Sewers. 

W.eHtfleld.  IV.  J. — Bids  will  be  received  until  Mar.  3  bv  the 
lown  Council  for  various  street  improvements.  The  work 
includes  10.100  sq.yd.  waterbound  macadam.  5720  lln.ft.  con- 
crete curb  and  gutter,  and  the  resetting  of  1370  lln.ft.  stone 
curb.      Chas.    Clark   is   Town   Clk.      A.    W.    Vars    is    Town   Engr. 

+Turtle  Creek.  I'enn.— \Ye  are  offlcially  advised  that  the 
Borough  Council  has  awarded  a  contract  to  A.  V.  PURNELL. 
507  Jarvella  St.,  Pittsburgh,  Penn..  at  $185,341,  for  various 
street  improvements.  Other  bidders  were:  R.  H.  Cunning- 
ham &  Son.  $218,377;  Booth  &  Flynn,  $235,080;  Pietro  Con- 
struction Co.,  $236,160;  Harrop,  Hopkins  &  Taylor,  Lewis 
Blk.,  Pittsburgh,  are  Engrs,  in  Charge.  Daniel  E.  Brown  is 
Boro.    Secy.      Noted   Jan.    16. 

Baltimore.  Md — Bids  will  be  received  until  noon.  Febru- 
ary 2 1,  by  the  State  Roads  Commissioners  534  North  Howard 
St.,  Baltimore,  for  the  construction  of  13  sections  of  State 
Highway,  aggregating  35.60  miles  and  including  two  concrete 
bridges,  in  various  counties  as  follows:  A  section  of  road 
along  the  York  Road.  Baltimore  County,  from  city  limits  to 
Lyman  Ave..  1.33  miles  of  granite  construction  in  car  tracks, 
and  remainder  of  road  of  macadam  on  concrete  base,  and  one 
section  of  same  road  from  Lyman  Ave.,  to  Towson,  2.62  miles 
to  be  macadam  construction  1.08  miles  of  macadam  along 
road  from  Cranberry  to  Mexico,  and  1.46  miles  along  the 
road  from  Manchester  toward  Mexico,  macadam,  both  in  Car- 
roll County;  4.69  miles  of  macadam  from  Elkton  to  Chesa- 
peake City,  Cecil  County;  3.59  miles  of  concrete  road  in 
Charles  County;  4.71  miles  from  District  of  Columbia  to 
Meadows,  concrete  construction,  Charles  Countv;  two  miles 
gf  ""^P.^'lam  from  Locust  Grove  to  Galena,  Kent  Countv; 
2.12  miles  from  Cedar  Grove  toward  Damascus.  Montgomery 
County;  two  miles,  macadam  from  Friendship  to  Howard 
County  Line,  Montgomery  County;  3.09  miles  of  macadam, 
from  Marion  to  Crisfield,  Somerset  Countv;  5  miles  of  gravel 
surfacing  from  Mechanicsville  to  Charles  County  Line  St 
?!?,',■'' ^.„*^''""'*'  '"'°  miles  of  macadam  from  Easton  to  Wve 
JIills,  Talbot  County;  two  25-tt.  span  concrete  bridges  span- 
ning the  Winter's  Run  on  Belair  Pike,  Harford  Countv. 
Plans  and  specifications  for  the  above  work  are  obtainable 
at  the  office  of  the  State  Roads  Commissioners,  Baltimore. 
\\  m.    L.    Marcy    is    Secy. 

Oakland,  Md. —  Bids  will  be  received  until  1:30  p.m  Mar  4 
by  the  Commissioners  of  Garrett  Countv  for  the  construction 
of  about  two  miles  of  State  Highway  from  Friendville  to 
Accident,  along  the  south  branch  of  Bear  Creek  W  L 
Marcy  is  Secy.   State   Roads  Com. 

+  Si>artanburg'.  S.  C. — The  City  Council  has  awarded  a  con- 
tract to  the  NOLL  CONSTRUCTION  CO..  Chattanooga  Tenn 
at  $1.47  per  sq.yd.,  for  about -30.000  sq.yd.  asphalt  paving  on 
various  streets.    J.  H.   Shores  is  Supt.  of  Sts.    ^'oted  Jan    lo 

Maeon,  fia.— The  City  Council  will  shortly  ask  for  bids 
for  paving  Walnut  St.,  from  First  to  New  St.,  with  concrete 
at  an   estimated   cost  of  $S655.      Bridges  Smith  is  City  Clk. 

Plant  City.  Fla. — See   item   under  Sewers. 

+  BirniinKhani.  .Ala. — .A  contract  has  been  awarded  bv  the 
Milner  Land  Co.  to  THOMAS  WORTHINGTON.  Birrningham 
at  approximately  $100,000.  for  improvements  on  Red  Moun- 
tain, a  new  residence  suburb.  The  work  includes  15.000  sq.vd. 
street  paving.  10.000  sq.yd.  concrete  sidewalks.  15.000  lin'ft 
concrete  curb  and  gutter.  15.000  ft.  storm  and  sanitary  se'w- 
ers  and  the  removal  of  100.000  cu.vd.  of  earth  Crias  W 
Leavitt.  Jr.,  220   Broadway,   New  Y'ork,   is   Engr.   in   Charge. 

Maeon,  MIm!..— Bids  -will  be  received  until  2  p.m..  Mar.  5. 
by  the  Supervisors  of  Noxubee  County  for  construction  of 
about  13  miles  of  gravel  road  in  Dist.  No.  5.  John  A  Tvson 
is  Chancery  Clk. 

+Natehez,  Miss. — A  contract  has  been  awarded  bv  the 
Board  of  Supervisors  of  .-Vdams  Countv  to  P.  W.  MITLVIHILL 
Natchez,  at  $130,970.  for  improving  about  45  miles  of  county 
roads.     John  T.   Jenkins  is  Chancery   Clk.      Noted  Jan.   23. 

New  Orleans.  La. — We  are  offlcially  advised  that  bids  will 
be  received  until  noon,  Feb.   25.  by  the  Highway  Department 
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of  the  Board  of  State  Engineers  for  the  construction  of 
aoout  11  miles  of  public  highway,  extending  from  Many  to 
Xatchitoches  Parish  Line  in  a  northeasterly  direction.  \\  .  t.. 
Atkinson  is  State  Highway  Engr. 

Skreveport,  l.a. — The  Parish  Board  has  authorized  the  Par- 
ish Engineer  to  make  all  necessary  surveys  for  grading, 
graveling  or  macadamizing  about  25  miles  of  Parish  roads 
for  which  bids  will  soon  be  asked.     T.  J.  BuUin  is  Parish  Engr. 

BInff  City.  Tenn. — Bids  will  be  received  until  1  p.m.  Mar. 
10.  bv  the  Pike  Road  Commission  of  Sullivan  County  for 
grading  and  macadamizing  approximately  50  miles  of  road. 
■«'.  D.  Xyon  is  Chn.  of  the  Com.  C.  M:  Dulaney,  Plountville. 
Tenn.,    is"  County   Engr. 

Memphiii,  Tenn. — The  Citv  Commissioners  have  decided  to 
open  and  pave  Overton  Park  Ave.  from  Claybrook  to  Avalon 
St..  a  distance  of  about  SOOO  ft.,  and  have  instructed  the  City 
Engineer  to  prepare  plans  for  the  work.  Bids  will  be  ac- 
cepted for  asphalt,  brick  or  wood  block  paving.  J.  E. 
Weatherford   is  City  Engr. 

Franklin,  Ky Bids  will  be  received  until  noon.  Mar.  10.  by 

the  Chairman  of  the  Committee,  for  paving  with  macadam 
the  Lincoln-Jackson  Way  through  Simpson  County.  I.  H. 
Goodnight   is  Chn. 

+.\kron.  Ohio — Contracts  have  been  awarded  by  the  Di- 
rector of  Public  Service  for  street  improvements  as  follows; 
E.  McSHAFFREY  &  SON  at  $51,795  for  paving  portions  of 
Manchester  Road.  Thornton.  Huron  and  Poplar  Sts..  S.  u 
PARSHALL  at  $12,786  for  Kenyon  St..  WATERS  &  RUSSELL 
at    $7041    for   Prince    William   Alley. 

Canton,  Ohio — Bids  will  be  received  until  10  a.m.  Mar.  3 
bv  the  Commissioners  of  Stark  County  for  the  construction 
of  what  is  known  as  the  Ely  St.  and  Harrisburg  Road  im- 
provement on  Rockhill  Ave.  to  Buckeye  Ave..  Lexington 
Township.      J.    H.   McConnell   is   Audr. 

("inelnnall,  Ohio — Bids  will  be  received  until  noon.  Feb.  21 
by  the  Director  of  Public  Service  for  improving  Eastern  Ave. 
from  Philadelphia  to  Ferry  St.  by  grading,  resetting  curbs 
and   paving    v.-ith   granite    blocks.      V.    T.    Price   is   Dir. 

CleTcland,  Ohio — Bids  will  be  received  until  11  a.m.  Mar. 
12  bv  the  Commissioners  of  Cuyahoga  County  for  the  im- 
provement of  Solon  Road  Extension  from  Solon  Road  to 
Franklin  St..  Chagrin  Falls  Township.  Frank  R.  Lander  is 
County    Surv.      John    F.    Goldenbogen    is    Clk. 

Bids  will  be  received  until  11  a.m.  Mar.  19  by  the  Board  of 
County  Commissioners  for  the  improvement  of  Barton  Road 
from  Coe  Ridge  Road  to  the  county  line  in  Olmsted  Town- 
ship. 

The  Cleveland  Trinidad  Paving  Co.  was  low  bidder  on 
all  materials  for  repaying  Carnegie  Ave.,  S.  E.,  from  East 
55th  to  East  S9th  Sts.  The  bids  were:  $87,385  for  wood 
block.  $54,760  for  brick  and  $53,746  for  brick  and  $53,746 
for  sheet  asphalt.      Noted    Feb.   6. 

Coahorton.  Ohio — Bids  will  be  received  until  noon.  Feb.  27, 
by  the  Director  of  Public  Service,  for  paving  portions  of  North 
Eighth  and    Walnut  Sts.   with  brick.     George  S.  Caion   is  Dir. 

+^prlneflrl<l,  Ohio — A  contract  has  been  awarded  bv  the 
Board  of  Control  to  EDWARD  RYAN,  Springfield,  at  $o'o.0u0. 
for  paving  North  St..  from  Limestone  St.  to  Western  Ave. 
Edward  Seggerson   is  City  Clk. 

YouneHto«vn,  Ohio — The  following  low  bids  for  street  im- 
proVHiniTits  were  received  by  the  Director  of  Public  Service: 
JIullen  &  <juinn.  $19,982.  for  paving  Jackson  St.;  Fleming  & 
Piatt.  $6239.  for  paving  Pine  St.:  Mullen  &  Quinn.  $6759.  for 
Marion   St.   paving. 

+Th''  Board  of  Control  awarded  a  contract  to  JAMES 
DIGl'lliFA.  Xlles.  Ohio,  at  $19,830.  for  paving  North  Main  St 
with  Bessemer  block.  The  contract  for  paving  South  Main 
St.  was  awarded  to  MARTI.V  P.  CONNELLY  &  SON.  Youngs- 
town,  at  $16,116.      W.   H.  McMillin  is  Clk. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows:  Mar.  4,  at  Martinsville,  by  Commission- 
ers of  Morgan  County,  for  construction  of  a  gravel  road  in 
Jackson  Township.     J.  S.    Whilaker  is  Audr. 

Mar.  4.  at  Rushville,  by  Commissioners  of  Rush  County, 
for  construction  of  a  brick  and  macadam  road,  and  one  water- 
bound  and  bituminous  macadam  road  in  Rushvill.-  Township. 
Allen   R.   Holden   is  Audi. 

Mar.  4.  at  Crawfordsville,  by  Commissioners  of  Mont- 
gomery County,  for  construction  of  a  gravel  road  in  Union 
Township.      Bennett  B.   Engle  Is  Audr. 

Mar.  4.  at  Vincennes.  by  Commissioners  of  Knox  County. 
ff>r  construction  of  gravel  roads  in  Steen  and  Vincennes 
Townships.      John  T.   Scott   is  Audr. 

Mar.  4.  at  Logansport,  by  Commissioners  of  Cass  County, 
for  construction  of  a  macadam  road  In  Eel  Township.  J  E. 
Wallace   Is  Audr. 

Mar.  4,  at  Bloomfleld,  by  Commissioners  of  Greene  Count\. 
for  construction  of  a  macadam  road  In  Wright  Township. 
C.   H.  Jennings  is  Audr. 

Mar.  4.  at  Marlon,  by  Commissioners  of  Grant  Countv.  for 
construction  of  a  stone  road  in  Center  Township.  iC.  H. 
Kimball  Is  Audr. 

Mar.  4.  at  Wliiainac.  by  Commissioners  of  Pulaski  Countv. 
for  construction  of  a  gravel  road  on  line  between  Van  Buren 
and  Indian  Creek  Townships,  and  a  gravel  road  in  Bi-aver 
Township.      \V.    E.    Munohenberg   is    Audr. 

Mar.  4.  at  Bedford,  by  Commissioners  of  Luwrenci'  Countv 
for  conslruitlon  of  two  gravel  roads  In  Spice  Vallev  Town- 
ship.     Ezra   W.    Edwards   Is   Audr. 

Mar.  4,  at  I'aoll.  by  Conimlssloners  of  Orange  (Vtuntv,  for 
construrtlon  of  a  gravel  road  In  Stampers  Creek  Township. 
E.  A.    I'almer   Is   Audr. 

Mar.  4.  at  Merntur.  by  Commissioners  of  Adams  CoiinTv.  for 
construitlon  of  maeadamizid  roads  in  Blue  Cri'ek.  Preble 
Hartford.  .Monroe.  Washington.  HI.  Mary,  and  Root  Townships. 
T.   H.   Baltzell   iH  Audr. 

Miir.  4.  at  Kokomo.  by  r'ommlHHloners  of  Howard  County, 
for  construction  of  two  gravel  roads  In  Ci'nter  Township.  R. 
B.  Swift   Is  Audr. 

.Mar.  n.  at  Corydon.  by  Commissioners  of  Harrison  County, 
for  construction  of  gravel  roads  In  Hnrrlson  and  Hi-th  Town- 
ships.     J     L,  'I'Bannon   Is  Audr. 

+Connrravlllr.  Ind. — A  contract  has  been  nwardr-d  by  the 
CommlMMloners    of    Fayette    County    to    D.    H.     FATOUT.    Indi- 


anapolis, at  $23,000  for  construction  of  a  gravel  and  stone 
road  in  Jackson  Township.  The  road  is  three  miles  long. 
Jasper  C.  Kennedy  is  Audr. 

liluncie,  Ind. — Plans  have  been  submitted  by  the  City  En- 
gineer to  the  Board  of  Public  Works  for  the  improvement 
of  portions  of  nine  streets  at  an  estimated  cost  of  $109,415. 

+  RushT-UIe,  Ind. — The  Commissioners  of  Rush  Countv  have 
awarded  a  contract  to  WILLIAM  AVERY.  Waldron,  Ind.,  at 
$14,737  for  the  construction  of  a  macadam  road  in  Rushville 
Township.     George  W.  Stoner  is  Audr.     Noted  Jan.  23. 

Belvldere.  III. — The  City  Council  has  passed  an  ordinance 
authorizing  the  paving  of  ^\'hitney  St..  from  Logan  Ave.  to 
South  St..  at  an  estimated  cost  of  $14,850.  The  top  coating 
will  be  of  granite  chips  with  asphaltum  binding. 

+Waukegan,  III. — The  County  Commissioners  of  Lake 
County  have  awarded  a  contract  to  GEORGE  H.  PALMER,  at 
$8826,  for  improving  the  Porter  Road,  from  Burlington  Ave. 
to  the  Cicott  St.  Bridge.  Other  bidders  were:  A.  H.  Barnes, 
$9463:  Martin  McHale.  $10,467:  D.  A.  Hvman.  $10,321:  T\'alter 
Girton,  $10,448;  James  Wilbourne.  $9785;  Beal  &  Bell.  $9389; 
James  I.  Barnes,  $11,100.  The  contract  tor  improving  the 
Leflfel  Road  was  awarded  to  MARTIN  McHALE.  at  $21,524. 
Other  bidders  were:  Walter  Girton,  $21,967;  Beal  &  Bell, 
$23,462;  James  I.   Barnes.    $24,300. 

Milwaukee.  Wis. — See  item  under  Miscellaneous:  Cement, 
Milwaukee. 

.\lgona,  Io«a — We  are  officially  advised  that  bids  will  be 
received  until  7  p.m..  Feb.  25.  by  the  City  Council,  for  im- 
proving various  streets,  the  work  consisting  of  approximately 
24.000  sq.yd.  of  paving  and  14,300  lin.ft.  of  curbing.  Bids  will 
be  taken  on  different  kinds  of  paving,  selection  to  be  made 
after  bids  are  received.  S.  W.  Crowell  is  City  Clk.  Theo.  S. 
De  Lay,  Creston,  Iowa,  is  Engr.  in   Charge.     Noted  Dec.   17. 

Belle   Plain,  Iowa — Bids  will   be   received  until  3  p.m..   Feb. 

24  by  the  City  Council  for  20  blocks  of  street  paving  of  brick, 
asphaltic  concrete,  cement  concrete  or  Dolarway.  Chas.  P. 
Chase.    Clinton.    Iowa,    is    Engr.-in-Charge.      Noted    Dec.    26. 

Burlington.  Iowa — The  City  Council  has  decided  to  pave 
sections  of  the  following  streets  with  concrete.  Eighth,  Ash, 
Corse.  South  and  Marietta  Sts.  and  Mark  Lane.  Henry  G. 
Volmer    is   City    Clk. 

+Clin«on.  Iowa— We  are  officially  advised  that  the  City 
Council  has  awarded  a  contract  to  THOM.\S  C.\REY  &  SONS, 
Clinton.  Iowa,  at  $38,030.  for  various  street  improvements. 
The  work  includes  17.600  sq.yd.  vitrified  block  paving,  8300 
lin.ft.  combined  curb  and  gutter,  16  catch  basins.  150  ft.  vitri- 
fied catch-basin  pipe.  100  cu.yd.  excess  grading,  and  adjust- 
ing adjacent  pavements.  Other  bidders  were:  The  Ford  Pav- 
ing Co.,  Cedar  Rapids,  Iowa.  $38,567:  McCarthy  Improvement 
Co..  Davenport.  Iowa.  $40,709:  John  Fev.  Davenport,  Iowa, 
$41,741;  Miller  &  Ladehoft.  Clinton.  Iowa.  $46,454.  J.  H. 
Thorne  is  City  Engr.      Noted  Jan.   23. 

Mount    A'ernon,    Iowa — Bids    will    be    received    about    Mar. 

25  b.v  the  City  Council  for  one  mile  of  street  paving.  Bids 
will  be  accepted  for  brick,  wood  block,  asphalt,  concrete  or 
bituminous  coated  concrete,  selection  to  be  made  after  bids 
are  opened  Chas  P.  Chase.  Iowa  Engineering  Co.,  Clinton, 
Iowa,    is    Engr. 

\VashlDeton,  Iowa — Bids  will  be  received  until  Mar.  19  by 
the  City  Council  for  approximately  12.000  sq.yd.  of  paving 
with  Dolarwiiy  coated  concrete.  Chas.  P.  Chase,  Clinton 
Iowa,   is  Engr. 

MinnenpollN.  Minn. — See  item  under  Miscellaneous:  Creo- 
soted    Wood     Blocks — Minneapolis. 

Minneapolis,  Minn.—  Bids  will  be  received  until  11  a.m. 
Mar.  3  by  Commissioners  of  Hennepin  Conut\  for  Improving 
about  4300  cu.ft.  of  Road  No.  25.  in  the  village  of  Maple 
Plains  and   town  of  Medina.     A.  P.  Erickson  Is  Audr. 

McPherHon,  Kan. — We  are  officially  advised  that  the  City 
Council  has  ordered  the  City  Engineer  to  prepare  plans  for 
about  25.000  sq.yd.  of  brick  and  asphaltic  concrete  street  pav- 
ing.    Bids  will  soon  be  asked.     H.  A.  Rowland   Is  City  Engr. 

.St.  L,ouIm,  Mo.— Bids  will  be  received  until  Feb.  28.  by  the 
Board  of  I'ublic  Improvements  for  paving  various  alleys  at 
an  estimaticl  cost  of  $62,185.  and  for  reconstructing  other 
alleys  at  an  p  iproximate  cost  of  $15,384.  Maxime  Reber  is 
Pres.    of   the    .id.      W.    T.    Flndly   is   Secy.      Noted   Sept.    26.. 

-A^ Abilene.  Tex. — Bids  will  be  received  until  4  p.m..  Feb.  27. 
by  the  Mayor  and  City  Commlssloner.s.  for  the  construction 
of  approximately  75.000  sq.yd.  of  asphalt  macadam  paving. 
P.   L.   Kirk  Is   City  Secy.      H.  J.   Bradshaw   Is  City   Engr. 

CorpuM  ChrlNtl,  Tex. — See  Item  under  Miscellaneous: 
Causeway — Corpus    Chrlstc. 


OnlleH  <l«j.  Ore. — We  are  offlclallv  advised  that  bids  will 
be  received  until  Mar.  11  by  the  City  Council  for  30.000 
sq.  yd,  of  street  paving.  Bids  will  be  accepted  on  bltullthlc, 
asphaltic  concrete.  Dolarway  or  Lassam.  C.  L.  White  Is  City 
FCngr. 

+nnrl>ank  .Calif.— THE  CONNER  CONTRACTING  CO..  709 
HIgglns  Bldg..  Los  Angeles.  Calif.,  was  awarded  the  contract 
at  approximately  $20,000  for  Improving  Verdugo  Ave.  be- 
tween   Front    and   Ti'Ulh    Sts.      Noted    Dec.    26. 

•fCoronn.  «-alif.-  We  are  officially  advised  that  the  City 
Trustees  have  awarded  a  contract  to  L.  G.  C.AUNSIOY,  Los 
Angeli-s.  Calif.,  at  $16,233,  for  the  Improvi'inent  of  Ontario 
Ave.      c.   Gully   Is  City    Engr.      M.   Terpenning   Is   City    Clk. 

Knllerton.  Calif.— Bids  will  be  received  until  Fi'b.  24  by 
the  Hoard  of  Trustees  for  the  construction  of  sheet  asphalt, 
oil  macadam,  asphaltic  i-oncrete  or  concrete  with  oil  wearInK 
surface  pavi'inents  on  Whittler  and  Spadra  Uoads.  Chanmun 
and  Commonwealth  Aves.  C.  A.  Giles  Is  City  Clk.  C.  FI»kc, 
.Ir..    3001    Leeward    Ave,,    l.os    Angeles,    is    Engr. 

Imperial.  Calif. —  Bids  will  be  received  at  once  for  the  con 
■trucllon    of    about    two    miles    of    asphaltic    concrete    paving 
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KliiKNliiirK,  C'nilf. — Thf  Moard  of  City  'I'l  iisl  irs  has  oiderod 
till'  iiuu-;uiiUiiizlrii;  and  oiling  of  abmil  llmi-  nillus  of  streets. 
Hills  will   bi-  :isl<i-il   111  ab  ,ut  a   moiiUi. 

+L.OH  AiiBvU'n.  tallf. — A  contract  has  bctn  awardc-d  to  U. 
H.  McCray,  231  W.st  2Sth  St.,  at  appi-oxlniatoly  $fiO,ono  for 
constriR'tin!;  iiotrolit  iiic  pavomrnt.  concrete  curb,  sutti-r  and 
siiliw.ilk.s  ill  llu-  ruil.ihv  lianch.  noll  acres  of  which  will  be 
sub. livid. •,!    ill!,.    Iiu.siiirss    aii.l    r.  sin,  IK,,    lot.s. 

Kiiaiip  ami  W  on.l  \va  ici,  ( ■uns..!  i,la  led  Realty  BldK.,  will  bo 
ready  tci  nnive  bills  slimllv  nn  subdivision  work  In  a  lars'e 
tract  near  Santa  Monica  for  KiiiB  ('.  C.illette.  The  work  will 
inclvide  i;i2,iMMi  cu.yd.  grradlna-;  1S73.(1110  sq.ft.  oil  macadam 
pavinK.  .'iii.iiii"  lln.ft.  cement  curbs:  2',I7,800  sq.ft.  of  con- 
crete sidewalks.  425  lln.ft.  concrete  box  -storm  sewer,  1705 
lin.ft.  of  3(1  in.  corrugated  iron  storm  sewer,  with  man- 
holes and  flush  tanks.  Bids  may  be  submitted  on  the  entire 
contract  or  anj'  part  of  the   work. 

+IiON  AneeleN,  CiilK. — A  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  the  FAIRCHILD-GILMORE-WIL- 
TON  CO.,  Los  Ang:eles.  at  $43,018  for  improving  Dorchester 
Ave.  from  Western  Ave.  to  Wilton  Place.  Homer  Hamlin  Is 
City  Enftr. 

+Oaklan<l.  Calif.— THE  BARBER  ASPHALT  PAVING  CO. 
was  awarded  tlie  contract  at  $74,464  for  paving  Grove  St. 
from  loth  St.  to  the  city  line;  THE  OAKLAND  PAVING  CO. 
was  auardr.l  the  contract  at  $72,600  tor  improving  Broad- 
way liMin  :;ilh  St.  to  College  Ave.,  and  the  RANSOME- 
CHl'.M.M  i;V  I'll,  was  awarded  the  contract  at  $38,874  for 
pavi^^    T.-li  ,l;i  aph   Ave.   from    40th   to   52d   St. 

+  I'Uii'ulp.  Calif THE  B.   R.    DAVISSON  CONTRACTING  CO.. 

417  South  Myrtle  Ave.,  Monrovia,  has  the  contrast  at  $15,045 
for  the  grading  and  paving  of  5100  lin.ft.  of  roadway  at 
Hudson  Station  near  Puente,  for  the  Whittier  Extension  Co. 
The  contract  is  exclusive  of  cement,  which  is  to  be  fur- 
nished by  the  owner.  The  following  quantities  of  cement 
pipe  will  also  be  laid:  51,950  ft.  10-in. ;  3420  lin.ft.  S-in.,  3500 
tt.  IS-in.,  ten  gate  boxes.  75  weir  boxes,  and  a  reinforced 
concrete  settling  basin,  bringing  the  total  contract  to  $31.- 
0!»S. 

Sacramento,  Calif. — We  are  officially  advised  tliat  bids 
will  be  received  until  2  p.m.,  Feb.  2S,  by  the  State  Highway 
Commission,  Forum  Bldg.,  for  the  construction  of  about  10 
miles  of  state  highway  in  Los  Angeles  County,  between 
Rancho  El  Elcino  and  Calabasas,  to  be  built  of  Portland 
cement  concrete  with  bituminlzed  surface:  also  for  tonstruc- 
tlon  of  about  7'/2  miles  of  highway  in  Medocino  County,  be- 
tween Ukiah  and  Forsythe  Creek,  the  road  to  have  gravel 
foundation  and  water-bound  macadam  surface.  Austin  B. 
Fletcher  is  Highway  Engr.,  Wilson  R.  Ellis  Is  Secy,  of  the 
Com. 

+A  contract  was  awarded  by  the  State  Highway  Com- 
mission to  FAIRBANKS  &  BAECHTEL  at  $29,957  "for  the 
construction  of  about  seven  miles  of  road  between  Ridge- 
wood  and  Willetts.  Bids  for  building  a  portion  of  rad  in 
Butte  Cunty  between  Lindo  Channel  and  the  northern  county 
line,  and  for  a  section  of  road  between  San  Lins  Obispo  and 
Santa   Margarita    were    rejected    as    excessive.      Noted   Jan.    30. 

+San  Dleeo.  Calif. — Contracts  have  been  awarded  to  JOHN 
ENGBRETSON  at  $13,704  for  grading  32d  St.,  and  to  FORD 
&  STOUT  at  $23,281  for  improving  portions  of  Park  Blvd.  and 
A  St.     Allen  H.   Wright  is  City  Clk. 

San  Dieeo,  Calif. — Col.  Fred  Jewell,  W.  S.  Broderick  and 
others  have  purchased  a  tract  of  land  at  27th  and  National 
Ave.,  which  they  will  improve  by  grading  the  streets,  and 
constructing  sidewalks  and   curbs. 

i:\Dl  STRI.VL    WORKS — SOUTHERN 

+Spring:lii-I<l,  MnNs. — Contracts  for  a  roundhouse,  boiler 
house,  etc..  have  been  given  by  the  Boston  &  Albanv  R.R.  to 
EDWARDS  &•  MONAHAN,  of  6  Beacon  St.,  Boston.  Cost, 
$20,500.      F.   B.    Freeman   is  Ch.   Engr. 

Sprinetield,  MasN. — The  Hender  Mfg.  Co.  has  purchased  a 
10-acre  tract  of  land  in  East  Springfield  and  is  planing  addi- 
tional factory   buildings.      George  M.  Hendee   is  Pres. 

Providence,  R.  I. — Silverman  Bros,  plan  to  build  a  three- 
story  jewelry  factory  of  reinforced  concrete  at  Broad  St.  and 
Lexington  Ave.  Estimated  cost,  $40,000.  Dwight  &  Seaburv, 
Pawtucket.   R.  I.,  are   Archs. 

+  >e\v  Haven,  Conn. — A  contract  has  been  awarded  to  DAVID 
H.  CLARK  CO..  166  Brewery  St..  New  Haven,  for  a  two-  and 
three-story  factory  and  office  building  on  Bristol  St.,  for  the 
Semon  Ice  Cream  Co.  It  will  be  of  brick,  50x150  ft.  C.  S. 
Palme,  55  Church  St..  New  Haven,  is  Arch.     Noted  Jan.  9. 

Sontli  Norwalli,  Conn. — Cluett.  Peabody  &  Co.  plan  to  build 
an  addition  to  their  plant  in  the  spring  The  firm  has  pur- 
chased the  old  plant  of  the  Artistic  Bronze  Co.  on  Union  St.. 
and  other  property,  and  will  remodel  the  buildings  now  on 
the  site,  and  build  a  structure.  80x100  ft.,  four  or  five  stories 
high.      William  W.   Ewing  is  Supt.   of  plant. 

AVnterliury,  Conn. — The  Seovill  Mfg.  Co.  will  build  a  four- 
story  brick  addition  to  its  factory  on  Mill  St.  It  will  be 
17x20   ft. 

+Porth  .\nilioy.  N.  J. — Abel  Hanson  State  and  Gordon  Sts.. 
has  awarded  a  contract  to  C.  C.  CHRISTENSON.  State  and 
Peterson  Sts..  for  the  construction  of  a  two-story.  234x45-ft. 
porcelain  factorv.  The  estimated  cost  is  $20,000.  .lenson  & 
Brooks.    196    Smith    St..    are    the    Archs.      Noted    Jan.    16. 

Rnltimore,  Mil. —  Plans  are  being  prepared  by  John  B. 
Hamme.  .\rch..  York.  Penn..  foi-  the  construction'  of  a  new 
plant  for  the  Baltimore  Roofing  &  Asbestos  Alfg.  Co..  757  Cal- 
vert Bldg.  There  will  be  a  one-  and  two-story  asbestos 
building.  784x65  ft.:  a  cement  building.  100x75  ft.:  two  shops. 
25x30  ft.  and  150x30  ft.,  and  an  office  building,  40x40  ft.  The 
estimated   cost    is   $70,000. 

Richmond,  Va. — Bids  will  be  received  until  Mar.  1  bv 
Earner  Moore.  Pres..  Box  304  Richmond,  for  the  erection  of 
a  new  factory.  125x165  ft.,  for  the  Manchester  Board  &  Paper 
Co..  -whose  plant  was  recently  burned  Bids  are  also  being 
received  by  the  architect  for  machinery  to  manufacture  box 
board.      A.    F.   Huntt   is  Arch. 


lIlKh  Point,  \.  C. — Gurney  and  Thurlow  KeurnH  nlun  th- 
erection  of  a  $100,000  hosiery  mill.  The  building  will  be  two 
stories,    100x60    ft. 

.■fliurtnuliurK.  S.  C — The  .Standard  Iron  Works  plana  the 
erection  of  two  brick  bulldlngH.  one  of  which  will  be  48x100 
ft.,  and  the  other  52x100   ft. 

Ijn  (>ranKe,  Un.- — The  Dixie  (Cotton  Mills  will  erect  a  two- 
story  addition,  !M)xl9il  ft.,  costlUK  about  $100,000.  Park  A. 
Dallas,  Atlanta,  Ga.,  Is  Arch. 

IVew  OrleauH,  l..a. — The  Dixie  Culvert  &  Metal  Co.  hag 
leased  a  site  and  will  establish  a  branch  factory  employing 
about    100    men. 

The  I'urlty  Paper  Container  Co.  will  at  once  begin  the 
erection  of  the   first  unit  of  its   plant.     T.   G.   Powell  is  Pres. 

Knoxville.  Tenn. — The  East  Tennessee  Dairymen's  Associa- 
tion is  considering  the  establishment  of  a  large  creamery  In 
Knoxville.  Col.  T.  B.  Thackston,  of  the  Chamber  of  Commerce, 
may   be   addressed. 

LetvlHliurB,  Tenn. — The  Lewisburg  Foundry  Co.  has  been 
organized  with  $50,000  capital  stock,  and  has  taken  over 
the  plant  of  the  Shidlield  Foundry  Co.,  Sheffield,  Ala.,  which 
has  been  removed  to  Lewisburg.  The  plant  will  be  enlarged 
and  new  i-quipment  pureh.ised.      W.   T.   Archer   is  Gen.  Mgr. 

.\NhlHud,  Ky. —  Rogers.  Ilrown  &  Co.,  Cincinnati,  Ohio,  are 
considering  plans  for  establishing  an  Iron  furnace  at  Ash- 
land. 

Llvermorc,  l\y, — The  Quigg  Chair  Co.  plan.'f  the  estab- 
lishment of  a  chair  factory  of  moderate  size.  D.  H.  Quigg 
is  interested. 

NicholnHvllle,  Ky, — The  Evans  Chemical  Co.  has  leased  a 
tract  of  land  near  Lexington,  Ky.,  and  will  equip  a  mill  to 
develop  the  deposits  of  barytes  and  other  ores. 

.Vlllauce,  Ohio — The  Davis-Bach  Mfg.  Co.,  Alliance,  will 
erect  a  three-story  factory,  600x400  ft.  The  company  manu- 
factures   hard    rubber    tires. 

.\lirnn,  Ohio — The  Silver  Lake  .Aviation  Co.,  a  consolida- 
tion of  the  .\kron  -Vviation  Co..  the  Milwaukee  School  and 
College  of  .Aviation  and  the  American  Flying  Machine  Cor- 
poration of  Milwaukee,  has  been  incorporated  in  New  Jersey 
with  a  capital  stock  of  $300,000.  The  new  corporation  has 
leased  66  acres  of  land  at  Silver  Lake,  ne.ar  Akron,  where  it 
will    establish   a   college    of  aviation,    and   erect   a   afctory. 

Canal  Dover,  Ohio — A  company,  which  will  probably  be 
known  as  the  Dover  Steel  Co.,  is  being  organized  and  will 
establish  a  mill  in  Canal  Dover,  for  the  manufacture  of  high- 
grade  hot  and  cold  rolled  sheets  and  open-hearth  steel.  A 
tract  of  38  acres  has  been  donated  by  the  Penn  Iron  &  Coal 
Co.  as  a  site,  and  construction  work  will  probably  start  in 
the  spring.  Incorporation  papers  will  be  taken  out  shortly, 
for  a  capitalization  of  about  $1,000,000.  Arrangements  have 
been  made  with  the  Penn  Iron  &  Coal  Co.  to  furnish  hot 
metal  from  its  blast  furnace  for  the  mill.  Among  those 
interested  arc  W.  M.  Parin.  H.  T.  Myer,  A.  Smith  and  M.  S. 
Young,    Pittsburgh,    Penn. 

Clncinnnti.  Ohio — Sheblessy  &  .Stenger,  Archs.,  Provident 
Bank  P.lili;..  I'inrinnati.  have  awarded  a  contract  to  the  CIN- 
CINNATI IKiiX  \-  STEEL  CO..  for  furnishing  300  tons  of  steel 
for  a  buililiiig  to  be  erected  on  Main  St.,  for  the  Lippencott 
Co..  manufacturer  of  preserves,  etc.      Noted  Jan.  16. 

The  Brunswick-Balke-CoUender  Co.,  manufacturer  of  bil- 
liard tables,  etc..  Cincinnati,  has  engaged  Harry  Hake.  Arch.. 
Provident  Bank  Bldg..  Cincinnati,  to  prepare  plans  for  a  one- 
story  brick  factory,  110x600  ft.,  on  Mitchell  Ave.,  near  the 
Baltimore  &  Ohio   Southwestern  R.R. 

Cleveland.  Ohio — The  leeless  Refrigeration  Co.,  East  72d 
St.  and  the  Lake  Shore  R.R.  has  leased  several  factory 
buildings  on  East  152d  St.  for  the  manufacture  of  an  ice- 
less   refregerator. 

The  River  &  Furnace  Co..  Cleveland,  Ohio,  care  of  Cor- 
rigan  Iron  &  .Steel  Co.,  will  build  a  new  steel  mill  on  land 
just   purchased. 

Bids  will  be  received  by  Charles  W.  Stage,  Dir.  Pub. 
Safety,  until  noon.  Mar.  3.  for  the  erection  of  the  two-story 
laundry,    at   the   city   hospital   group. 

Columl>uN,  Ohio — Rosenthal  Bros.,  wool  pullers.  Spruce  & 
Henrv  Sts.,  Columbus.  Ohio,  will  build  a  factorv,  two  stories. 
80x200  ft.,  to  cost  $50,000,  on  Spruce  St.  D.  Riebel  &  Sons, 
New  First  Nation,al  Bank  Bldg..  are  Archs. 

fronton.  Ohio — The  Semet-Solvay  Co.,  Syracuse,  N.  T.,  is 
negotiating  with  local  iron  men  for  the  installation  of  a 
$1,000,000  plant  at  Ironton.  similar  to  the  one  it  is  now  build- 
ing  in    Ashland. 

+Toledo.  Ohio — The  C.  AVell  Mirror  Co.  has  awarded  the 
contract  to  the  GETTINS-KOPITTKE  CO.  for  constructing  its 
proposed    factory. 

CoMimbUH.  Ind. — The  Orinoca  Chair  Co.,  recently  organized 
by  Wm.  H.  Lincoln.  George  H.  Lucas.  John  P.  Sohn  and  others, 
have  ordered  plans  and  will  ask  for  bids  for  the  erection  of 
a  large  chair  factory  at   Columbus. 

Columhus.  Ind. — The  Van  Camp  Packing  Co.,  Indianapolis, 
Tnd,,  plans  to  erect  a  canning  plant  at  Columbus. 

Hammond.  Ind. — The  Straube  Piano  Co..  Hammond,  will 
erect  an  addition,  three  stories.  50x100  ft.  Bids  are  now- 
being   received. 

Indianapolis,  Ind. — The  Cole  Motor  Car  Co..  Indianapolis, 
has  authorized  the  pi-epai-ation  of  plans  for  a  four-storv  fac- 
tory to  be  built  on  East  Washington  St.,  to  cost  $100,000.  J.  J. 
Cole    is   Pres. 

Mishanalva,  Ind, — The  Amplex  Motor  Car  Co.,  Mishawaka, 
will  erect  a  120x255  ft.  one-story  addition  which  will  be 
used    as    an    assembling    room. 

Sieymour,  Ind. — Plans  have  been  completed  for  the  new 
shirt  factory  to  be  erected  on  South  Chestnut  St.  by  the  Re- 
liance   Mfg.    Co.      Morris    Schultz   is    Mgr. 

Detroit,  Mich. — Smith.  Hinchman  &  Grylls.  Archs..  710 
Washington  Arcade  Bldg..  are  preparing  plans  for  a  brick 
and  steel  machine  shop  for  the  Detroit  United  Ry.  Co.  at  its 
new  plant   in   Highland   Park.   Mich. 
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+Detralt.  Mich.— Albert  Kahn  and  E.  Wilby.  Trussed  Con- 
crete Bldg..  Detroit,  have  awarded  the  general  contract, 
for  four  three-storv  and  basement  factory  buildinss  and  a 
flve-storv  and  basement  warehouse.  94x250  ft.,  for  the  Morgan 
&  Wright  Tire  Co..  ft.  of  Bellevue  .\ve..  Detroit:  General 
contract,  to  FERRO-CONCRETE  CONSTRUCTION  CO..  Har- 
riett and  Richmond  Sts..  Cincinnati,  Ohio;  plumbing,  to 
JOHNSON  &  FARSON  CO..  12  Griswold  St..  Detroit,  struct- 
ural iron  work  on  the  four  factory  buildings  to  UHITh.- 
HEAD  &  K.\LES.  Beecher  Ave.  and  M.  C.  R.  R.;  structural 
iron  work  for  warehouse,  to  H.  B.  LEWIS.  Ferry  and  Roby 
Sts..    Detroit.      Cost    $300,000. 

Ionia.  Mich. — Barrett  &  Scully,  cigar  manufacturers.  Ionia, 
will  erect  a  cigar  factory  to  cost  $10,000.  It  will  be  2\-> 
stories,    40x80   ft.,  of  brick. 

Moant  C'lemeni..  Mich. — The  factory  to  be  erected  by  the 
Mount  Clemens  Pottery  Co..   Mount  Clemens,   will   cost   $50. QUO. 

Zccland,  .Mich. — The  Zeeland  Ornamental  Works.  Zeeland, 
recently  destroyed  by  fire,  will  erect  a  ney  plant.  The  com- 
pany   manufactures    wooden    trimmings    for    caskets. 

Chicago,  III. — James  B.  Day  &  Co..  20  East  Illinois  St., 
Chicago,  will  erect  a  varnish  factory,  25x100  ft.  It  will  be 
five  stories  high. 

Hattoon,  II!. — The  Joseph  Lay  Co.,  Mattoon,  will  erect  an 
addition   to   its   broom    factory,   80x150   ft. 

Peoria,  III. —  William  Rehfuss,  Peoria,  has  taken  out  a. 
permit  for  the  erection  of  a  two-story  brick  factory  in  the 
rear   of    521    Main    St. 

Burlinnrton.  Win. — The  Spring  Valley  Sanitary  Milk  Co., 
Burlington,     will    erect    a    bottling    plant    to    cost    $15,000. 

lircpn  Bay.  WIb. — The  Chicago  &  Northwestern  Ry.  Co. 
contemplates  improvements  consisting  of  a  brick  and  con- 
crete 40-stall  roundhouse  and  railroad  and  machine  shops, 
coal  sheds,  ice  house  and  new  freight  house.  C.  S.  Hall. 
Engr.   Track    Elevation,    will   be   in   charge   of   the   work. 

OnhkOHh,  Win. — The  Davies  Threshing  Machine  Co.,  Osh- 
kosh,  will  erect  an  addition  to  cost  $20,000.  It  will  be  one 
story,    60x126    ft.,   of   mill    construction. 

Davenport,  Ion  a — E.  L.  Wiseman.  Springfield,  111.,  contem- 
plates the  erection  of  a  factory  at  Davenport,  to  be  occupied 
by  the  TrI-Citv  Mattress  Co.  The  estimated  cost  of  the  struc- 
ture is  $30,000. 

Xe»v  Richland.  Minn. — The  Co-Operative  Creamery  Assoc, 
contemplates  the  erection  of  a  plant  at  New  Richland,  to 
cost  approximately  $10,000. 

+HouHton.  Tex. — The  Texas  Bag  &  Fiber  Co.  has  awarded 
the  contract  for  the  construction  of  a  three-story  and  base- 
ment factory  to  the  JAMES  BLACK  MASONRY  &  CON- 
STRUCTING  CO.      The   estimated   cost    is   $50,000. 

Denver.  I'olo.. — The  Western  Columbia  Laundry  Co.  has 
purchased  a  site  covering  seven  lots  on  Lincoln  St.,  between 
.Seventh  Ave.  and  Spear  Blvd.,  and  will  erect  a  plant,  to  cost 
approximately  $60,000. 

SterllnK.  Colo. — J.  G.  MlUen.  Pres.  of  the  Colorado  Milling 
&  Elevator  Co..  Denver,  Colo.,  has  purchased  a  site  In  Sterl- 
ing, and  will  erect  a  flour-mlling  plant  with  a  daily  capacity 
of  250  bbl.  The  estimated  cost  Is  $100,000.  The  capacity  of 
the   plant   will   be  doubled   next   year. 

TucMon,  Arlir.. — The  Empire  Zinc  Co..  Tucson,  will  erect  a 
plant  for  the  s<  paratlon  and  concentration  of  Its  zinc  and 
copper   ores. 

Tort  TonnKend,  AVaiih. — Winkleman  &  Donahoe,  Port 
Townsend.  have  purchased  a  site  near  the  head  of  Discovery 
Bay.  and  will  I'rect  a  large  shingle  mill. 

Sedro-Wooley,  WaHh. — J.  E.  Nutter.  Sedro-Wooley,  will 
build  a  new  sash  and  door  factory,  to  cost  approximately 
$25,000. 

Tacoma,  WaHh. — The  American  Wood  Pipe  Co.,  Tacoma, 
has  taken  out  permits  to  erect  a  plant  at  32d  and  Cedar  Sts. 
The  buildings  will  consist  of  a  mill,  an  engine  and  boiler 
room,  a  dry  kiln  and  an  office  building. 

Kenton.  Ore. —  E.  A.  Reichel  and  H.  W.  Grunwaldt  are  plan- 
ning the  erection  of  a  cabinet  factory  at  Kenton,  to  cost  ap- 
proximately $70,000. 

St.  Johna.  Ore The  Portland  Woolen  Mills  Is  having  plans 

prepared  for  the  construction  of  a  new  mill.  80x200  ft.,  at 
Its  plant.  The  estimated  cost  Is  $15,000.  L.  I.  Thompson. 
I'ortland,  Ore..  Is  th<-  Arch. 

Avila,  Calif. — The  Independent  Oil  Producers'  Agencv  has 
appropriated  $10,000  for  the  purpose  of  erecting  u  test  re- 
finery at  Avila.  If  this  proves  a  success,  a  larger  refinery 
will    be   built. 

I.OK  tniceien.  Calif — Thi'  Panam.i  Rubber  Co..  with  offices 
In  the  LoH  Aiigele.M  Investment  Bldg..  Los  Angeles,  has  been 
organized  with  a  capital  of  $1,000,000.  for  the  purpose  of  erect- 
ing a  plant  for  the  manufacture  of  automobile  tires.  W  D. 
Newerf  Ih  interested. 

F.  (>.  Engslrum.  Pres.  of  the  F.  O.  Engstrum  Co..  Fifth 
and  Seaton  .Sim..  Loh  Angeles,  plans  to  ereci  a  commercial 
garage  and  machine  shop  on  Orange  St.  The  building  will 
be   .10x227   ft.,   and  the   esiimated   cohI    Is   $30,000. 

The  Greenwood  Advertising  Co.,  Los  Angeles,  will  erect 
a    plant    on    North    Main    St.,    for    the    manufacture    of    electric 

MlgllX, 

>atlonal  tUy,  Calif — Th.'  San  Diego  Vitrified  Brick  & 
clay  I'rodurtH  Co.,  San  Diego,  will  construct  a  plant  at  Na- 
tional city,  to  eoMt  about  $50,000.  Eugene  Inge,  .Sprcckels 
Bldg.,    Han    Diego.    Is    .Mgr. 

Ontario.  Calif.-  The  Holpoint  Electric  Heating  Co..  Ontario, 
munufneturer  of  household  eleetrlral  appllnnces.  plans  to 
lnrreas<-  the  enpnclty  of  Its  plant  ami  has  taki'n  out  ii  permit 
to  •  reel  nn  addition  to  Us  marhlrn-  shop. 

Oroville.  Calif — The  ophir  .Mill  *  Lumber  Co.  has  been 
organized  for  the  purpose  of  operating  n  planing  mill  and 
eslnbllshlng  a  box  factory  In  Oroville.  R.  K.  Wood.  Ira 
L'slle  and   Mylah   I.i-slW'  are   Interested 

Nan  Dieso.  Calif.-  The  Savage  Tire  (•„  .  San  DIego.  has 
taken  out  a  permit  to  irert  an  addition  to  Its  plant  lit  SIcard 
and  Main  Sts.      It   will  be  eonstnieted  of  Iron  and  steel. 

Nan  Franclaeo.  t'alir, —  Plans  have  lieen  prepared  for  Iho 
construction  of  a   garage  and   machine  shop  at   riroderlck  and 


Grove  Sts.,  for  Henry  Ohlandt,  Jr.  The  estimated  cost  is 
$30,000.  Fabre  &  Bearwald,  Western  Metropolis  Bldg.,  are 
the  Archs. 

Stockton,  Calif. — Joseph  E.  Goodman  has  organized  a 
company  with  a  capital  of  $100,000.  for  the  purpose  of  erect- 
ing a  plant  for  the  manufacture  of  an  inner  lining  for  tires, 
which    it   is   said    will   make   them    puncture   proof. 

Taft,  Calif. — The  Midway  Ice  &  Storage  Co..  Taft,  will 
erect  an  ice  and  cold-storage  plant  at  Taft,  to  cost  approxi- 
mately  $35,000. 

Whittler,  Calif. — George  H.  Downing  and  Irving  L.  Down- 
ing have  had  plans  prepared  and  will  soon  award  the  con- 
tract for  the  construction  of  a  laundry,  of  brick,  at  Green- 
leaf  .-^ve.  and  College  St.      The  estimated  cost  is  $15,000. 

FEDER.\L,   (;OVEHNMENT   WORK 

Traveling  Crane — Portsmouth.  N.  H. — Bids  will  be  received 
until  11  a.m..  Mar.  S,  by  the  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C.  for  one  20-ton,  four-motor 
electric  traveling  crane,  delivered  and  installed  at  the  navy 
yard.   Portsmouth.      H.   R.   .Stanford  is   Ch.   of   Bureau. 

Dredging — New  Haven,  Conn. — Bids  will  be  received  until 
2  p.m..  Mar.  15.  by  Maj.  G.  B.  Pillsbury.  Corps  Engrs.,  U.  S.  A.. 
New   London,    Conn.,    for   dredging  in   New   Haven   Harbor. 

Crane — New  York,  N.  Y. — Bids  were  received  as  follows, 
Feb.  S,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  for  furnishing  one  50-ton  locomotive  gib  crane 
at  the  New  York  Navy  Yard:  McMyler  Interstate  Co..  Bedford, 
Ohio.  $47,500;  Browning  Engineering  Co..  Cleveland,  Ohio. 
$47,940. 

Flre-.llarm  SysCeni — New  York,  N.  Y. — Bids  will  be  received 
by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m..  Mar.  17,  for  a  noninterfering  local 
lire-alarm  system  at  the  U.  S.  appraisers'  warehouse.  New 
York,  in  accordance  with  the  specification,  copies  of  which 
may  be  obtained  from  the  Supervising  Chief  Engineer,  New 
York,  or  at  Washington,  at  the  discretion  of  the  Supervising 
Architect. 

Dredging — Wilmington.  Del. — The  following  bid  was  sub- 
mitted Feb.  8  to  Maj.  R.  R.  Raymond.  Corps  Engrs.,  U.  S.  A.. 
Wilmington,  for  dredging  Raccoon  Creek.  N.  J.;  Rlckard 
Dredging  Co.,  Philadelphia,  Penn.,  14V2C,  per  cu.yd.,  place 
measurement. 

Dredging — -Wilmington.  Del. — Bids  will  be  received  until 
11  a.m..  Mar.  8,  by  Maj.  R.  R.  Raymond.  Corps  Engrs.,  U.  S.  A., 
Wilmington,   for    dredging    Wilmington    Harbor. 

Dredging — Wilmington,  Del. — Bids  were  received  by  Maj. 
R.  R.  Raymond.  Corps  Engrs.,  U.  .s.  .\..  Wilmington,  for  dredg- 
ing Absecon  Creek,  N.  J.;  Hill  Dredging  Co.,  Atlantic  City, 
N.  J..  10.5c.  per  cu.yd.;  Rickard  Dredging  Co.,  Philadelphia, 
I'enn.,    14c.   per   cu.yd. 

Dredging — \\'ilmington,  Del. — Bids  were  received  as  fol- 
lows, Feb.  11.  by  Maj.  R.  R.  Raymond,  Corps  Engrs.,  U.  S.  A., 
for  dredging  Maurice  River,  N.  J.;  Hill  Dredging  Co.,  Atlantic 
City,  N.  Y..  10.5c.  per  cu.yd.;  Rickard  Dredging  Co.,  Philadel- 
phia. Penn..  14c.  per  cu.yd. 

Road  Oil — Washington,  D.  C. — All  bids  received  Jan.  24  by 
the  Cor(imissionei  s  of  the  District  of  Columbia.  Washington, 
for  furnishing  and  delivering  100.000  gal.  of  emulslflable  road 
oil   for  use  in  the  surface   division,    have  been   rejected. 

Removal  of  Wreck — Norfolk.  Va.  — Bids  were  received  Feb. 
10.  by  Lleut.-Col.  E.  Eveleth  Winslow,  Corps  Engrs..  U.  S.  A.. 
Norfolk,  for  the  removal  of  the  steel  Italian  barl:  "Rosalia 
D'.MI."  sunk  in  Hampton  Roads.  Va.  The  bids  follow:  (a) 
Bodily;  (b)  explosives:  Baxter  Wrecking  Co..  308  Spring  St.. 
Nev.- York,  (a)  $22,460;  F.Staud  Ximenez,  care  I.  W.  Trautweln. 
City  Dock,  .Annapolis,  Md..  (a)  $24,960  (Informal);  T.  A.  Scott 
&  Co.,  Inc.,  229  Pegnot  Ave.,  New  London.  Conn.,  (a)  $25,326 
(Informal);  King  &  Wotherspoon,  Inc..  149  Broadway,  New 
York,  (a)  $24,745;  Meriilt  *  Chapman  Derrick  &  Wrecking 
Co.,  17  Battery  Place,  New  York,  (a)  $21,550:  Johnston  &  Vlr- 
den.  Lewes,  Del.,  (a)  $28,000;  (b)  $14,500;  Lewis  W.  Blix,  363 
47th  St..   Brooklyn.  N.  Y..    (1))    $12,900    i  Informal). 

Dredging — Charleston.  S.  C.  —  Bids  will  be  received  until 
noon.  Feb.  26,  by  Maj.  G.  P.  Howell.  Corps  Engrs.,  IT.  S.  A., 
Charleston,  for  dredging  Samplt  Bar  and  River,  Winyah 
Bay,   .S.   C. 

Ice  Plant — Part  Royal.  S.  C. — Bids  will  be  received  until 
Mar.    15.    by    the    Bureau    of    Yards    and    Docks.    Navy 


Dept..  Washington.  D.  C.  for  an  ice-making  and  refrigerating 
plant  at  the  U.  S.  naval  disciplinary  barracks.  Port  Royal. 
II.    R.   Stanford   is  Ch.   of   Bunau. 

Dredging — Savannah.  Ga. — Bids  will  be  received  until  noon, 
Mar.  4,  by  Col.  Dan  C.  Kingman,  Corps  Engrs.,  II.  S,  A,. 
Savannah,  for  dredging  in  thi'  waterway  between  Savannah 
and   Fernandlna,    Fla. 

Pout  Offlcf — TIfton.  Ga.  —  Bids  will  be  received  until  3  p.m.. 
Mar.  25.  hv  Os<ar  Wenderoth.  .Superv.  Arch.,  Tn^asury  Dept., 
Washington.  D.  C  for  the  coiistriictlon.  complete  (Including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring.  Interior  lighting  fixtures  and  approaches),  of  the 
IT.    S.    Post    (Mllce   at    Tifloii. 

.  .  Mechnnlcul  Mqnlpment — Dayton.  Ohio — Bids  will  be  re- 
celvi'd  until  3  ii.in..  .Miir.  19.  by  Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept..  Washington.  I).  C..  for  merhanlcal 
equipment    for    the    post-odlce    and    court    house    at    Dayton. 

Pout  OHIre — Ablleni\  Kan. — The  i-ontract  for  the  eonstrue- 
llon  of  the  new  post  office  at  .\hllene  has  bei-n  awarded  to  O. 
W.  SIIAPL.  Seneca.  Kan.,  at   $61,500. 

Canal— Doilson.  Mont. -All  bids  received  Jan.  10  at  the 
ofilce  of  the  V.  S.  Reclamation  Service  for  constructing  Sched- 
ule 2  of  the  Dodson  North  Canal  have  been  rejected.  The  low- 
est bid  was  that  of  Mnne.y  Bros.  &  Co..  of  Boise.  Idaho,  at 
$51,075.  The  work  coiislHts  of  206.500  eu.yd.  ex<nvatlon  and 
10.000    <ii.vil.    overhaul.      Gi'Orge    O.    ,Sanford    Is    Pvojecl     Engr. 

+  Metnl  Vault  Nhelvinit — St.  Louis.  Mo.— The  contract  for 
furnishing  imtnl  vault  shelving  for  the  IT.  s.  post  office,  St. 
LoulH.  has  bei.n  awarded  to  the  KRVLRSS  LOCK  CO.,  In- 
dianapolis.   Ind..  at    $20,547. 

llridireM-  Galveston,  Tex. — Rids  will  be  received  until  Feb 
20.  by  Uc'Ut.-Col.  C.  S.  Uli'he.  Corps  Kiigrs..  V.  S.  A..  Gnlvi-stnn, 
for  constructing  four  highway  swiiig  bridges  across  the  In- 
land waterway  lielwecn  the  Hrazos  River  and  Matagorda  Bav. 
Tex. 
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VuHt  oini'«— Wi-iitlu-i-ford.  Tex.— Bids  will  br  ivc.-lviil  !■> 
ostai-    Wiridficith.    SiiptM-v.    Arch.,    Treas.    Di'pt..     WuHlii  riul  rm, 

!)•  C.    until    :t    p.m..    Mar.    24,    for    the    constiui'U liK-hidliiK 

phiinliinK.  «".•<  pIpliiK.  h>'atliiK  apparatus,  flcctrlc  cundult  ami 
wiring,  and  linhtlnn  llxtures  of  thi'  U.  S.  post  ofllcf  at 
Wi-atlierford. 

+  Liiimlirr — Siattlc,  Wash.— The  contract  has  been  awarded 
to  the  H.M.FdtTR-ClITHRIK  CO..  Portland,  Ore,  for  3,317,73" 
ft.  of  liinilicr  for  the  ThlUpplne  Islands,  at  $S>1,6SS.  Bids  were 
opened  ,)an.  211  hv  the  ConstructlnK  Quartermaster,  IT.  S.  A., 
Seattle. 

VnDi-ouvrr  llurriK-kH  (Vancouver  post-otflce),  H'liHh. —  Bids 
will  he  received  by  th"  Constructing  Quartermaster,  U.  S.  A., 
until  Feb.  25,  for  removing  the  center  boiler  of  a  battery  of 
three,  furnishing  and  if.stalling  boiler  at  pumping  plant  at 
this  post. 

Sewcp  BxteuHlon — Vancouver  Barracks  (Vancouver  post- 
otflce),  Wash. — Bids  will  be  received  until  11  a.m.,  Feb.  24, 
by  the  Constructing  Quartermaster,  Vancouver  Barracks,  for 
the  extension   of  the   sinrm    u;i:ir  srwci-   system   at  that  placi-. 

L.ieht  niKl  l''oK  siK'niil  lIurMiiiu  I'.uiland,  Ore. — Bids  were 
received,    Feb.    :t.    li.\     the    l,it;liiii>    is.      I  ii.spector,    Portland,    for 

furnishing   material  and    lalm' ssarj    for  the   construction, 

erection  and  dellverv  of  a  liKbt  and  fog  signal  building  at 
Point  Wilson,  Wash.  The  bids  follow:  Fisher  Engineering 
Corporation.  $14.S00;  ,J.  h.  Murphy  &  Son,  $I4,fi23:  John  W. 
Johnson,  $15. 695;  Sound  Construction  *  Engineering  t'o..  $12.- 
376:  Francis  VV.  (Jrant,  $15,334:  Mark  Odell  &  Co..  $13,797;  J. 
W.  Stanchtield.  $12.fii;5;  H.  E.  Doering.  .V8349  (recommended 
for  award). 

+Re|ialrH  to  Doi-kH — Poi-t  Mason,  Calif — The  contract  has 
been  awarded  by  the  Constructing  Quartermaster  at  Fort 
Mason,  for  repairs  to  the  new  .\rinj'  Transport  Docks,  wliich 
include  new  cluster  piles.  Australian  iron  bark  rub  strips 
and  fender  piles  to  the  HE.\1,Y-TIBB1TTS  CONSTRUCTION 
CO..  San  Francisco,  Calif. 

Sean-all — Fort  Mason.  Calif — A  relnforced-concrete  seawall, 
100  ft.  long  and  14  ft.  high,  will  be  constructed  at  Fort  Mason. 
San  Francisco.  Calif.  Plans  are  being  prepared  by  the  Con- 
structing  Quartermaster. 

Coal  Handling  Maohinery — Panama — Bids  will  be  received 
until  10:30  a.m..  Apr.  14.  by  Maj.  F.  C.  Hoggs.  Corps  Engrs.. 
U.  S.  A..  Gen.  Pur.  Officer.  Isthmian  Canal  Comn..  Washing- 
ton. D.  C.,  for  furnishing  and  erecting  coal-handling  machin- 
ery and  accessories   for   two   coaling   plants. 

BulldinKH — Cuba — Bids  will  be  received  until  11  a.m..  Mar. 
1.  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  AVashingtou, 
D  C.  for  erecting  buildings  for.  the  radio  station,  at  the 
naval  station.  fSuantanamo.  Cuba.'  Estimated  cost.  $11,000. 
H.   R.   Stanford   is  Ch.  of   Bureau. 

MISCiSI-LANEOrs 

Pier — Boston.  Mass. — Plans  for  the  construction  of  an 
Iron,  lumber  and  cotton  pier,  to  be  located  at  East  Boston, 
are  being  prepared  under  the  direction  of  the  Directors  of  the 
Port.  It  will  be  about  1000  ft.  long  and  between  125  and  150 
ft.   wide. 

(•reenhouHe — Boston.  Mass — The  city  is  planning  to  erect 
a  greenhouse  at  the  Back  Bav  Fens.  Estimated  cost.  $100,000. 
M.  J.  Fish,  100  Summer  St..  is  Supt.  Pub.  Bldgs. 

Rock,  Etc. — Boston.  Mass. — Bids  will  be  received  until 
Feb.  24.  by  the  Public  Works  Department  for  furnishing 
rock,  gravel,  sand  and  crushed  stone  for  the  city  during 
1913.     Louis  K.   Rourke  is  Comr. 

+Flre  ApparatuM — Chelsea.  Mass. — The  city  has  awarded 
the  contract  to  the  ROBINSON  FIRE  APPARATUS  MFG.  CO.. 
St.  Louis.  Mo.,  for  furnishing  one  gasoline  pump  fire  en- 
gine to  cost   $10,000. 

Fire  Station — Danvers.  Mass. — A  central  fire  station  will 
be  erected  at  Maple  and  Locust  Sts.  It  will  be  of  brick. 
Estimated  cost.  $30,000. 

Fire  Stations — Holyoke,  Mass. — Plans  are  being  prepared 
for  the  erection  of  two  fire  stations  to-  replace  the  present 
High  St.  and  Mount  Tom  engine  houses.  J.  J.  White  is 
Ma>or. 

+Elimlnation  of  Grade  CroNsines — Pawtucket.  R.  I. — The 
contract  has  been  awarded  to  C.  W.  BLAKESLEE  &  SONS. 
New  Haven,  by  the  Pawtucket  and  Central  Falls  Grade  Cross- 
ing Commission  for  the  construction  of  all  masonry  work  in 
connection  with  the  building  of  abutments,  piers,  sewers  and 
necessary  street  work  in  the  plans  approved  for  the  elimina- 
tion of  grade  crossings  in  the  twin  cities  and  the  relocation 
of  a  depot  site  on  the   dividing  line. 

Dock — Pawtucket,  R.  1. — The  State  Harbor  Commission 
will  construct  a  dock  715  ft.  long.  Samuel  M.  Conant  is 
Chn.,   Providence,   R.   I. 

Road  Oil,  Etc. — Providence,  R.  I. — The  Board  of  Contract 
and  Supply  awarded  the  following  contracts,  Feb.  14:  Fur- 
nishing 125,000  gal.  road  oil.  to  the  TEXAS  OIL  CO..  at  5^4  0. 
per  gal.  f.o.b.  yards  at  Providence:  also  for  furnishing  50,000 
ordinary  paving  blocks  to  R.  B.  MARRIOT,  Oneco,  Conn.,  at 
$61  per  M.:  25,000  ordinary  paving  blocks  with  option  of 
25,000  more,  to  NELSON  A.  BENNETT.  Sterling.  Conn.,  at  $61 
per  M. ;  100,000  ordinary  paving  blocks  to  NEW  ENGLAND 
GR.-VNITE  WORKS,  Westerly.  R.  1.,  $66  per  M. :  50,000  ordinarv 
paving  blocks  to  same.  $67  per  M. ;  100.000  improved  paving 
blocks  to  BOOTH  BROS.  &  HURRICANE  ISLAND  GRANITE 
CO.,  $64.50  per  M. :  100.000  improved  paving  blocks  to  NEW 
ENGLAND  GRANITE  WORKS.  Westerly.  R.  I.,  at  $64  per  M. : 
100.000   improved   ordinary   paving  blocks   to  same.    $65   per  M. 

+RarKe  Canal  ^Vo^k — .Mbany.  N.  Y. — The  contract  has  been 
awarded  to  McARTHUR  BROS.  CO.  and  the  LORD  ELECTRIC 
CO.  for  Contracts  Nos.  92  and  94.  for  the  erection  of  power 
plants  and  installation  of  electrical  equipment  and  machinerv 
for  operating  Barge  Canal  locks  at  manv  points  along  the 
line  of  the  new  canal,  at  $1,612,356.  Bids  were  opened  Feb.  4. 
List  of  bidders  noted   Feb.   13. 

•DItetaInK  and  Dralnlne — Brooklyn.  N.  Y. — The  Kings 
County  Anti-Mosquito  Association.  Inc..  asks  bids  for  ditch- 
ing and  draining  all  the  marsh  land  mosquito  breeding  areas 
of  Kings  County.      Address  44   Court  St..   Brooklyn. 

Subway — Buffalo.  N.  Y. — The  John  Johnson  Construction 
Co..  Buffalo,  has  submitted  the  lowest  bids  at  $43,353  and 
$39,579.  respectively,  for  the  stone    masonrv  for   the   Delaware 


Ave.   Suliway   under   the  Erie  R.R.  and  Delaware.    Lackawanna 
&   Western    R.R.   tracks. 

Uoarilnalk  'Far  Hockawav  t  L.  1.).  N. 
boardwalk  will  lie  constructed  at  Far  Hoc 
cost.   $75,000. 

RrpalrM  to  IMep— N-w  York,  N.  Y.— Bld^  will  be  received 
until  Feb.  20  by  Calvin  Tompkins,  Comr,  Docks  for  re- 
pairing the  Inshore  end  >f  'he  nortlierlv  por''on  <r  the  pb  r 
at  the  foot  of  West  30th  St.,  Boro.  Manhattan,  per  Con- 
tract   No.    1367, 

Motor  TpuekH— New  York,  N.  Y. — Bids  will  be  received 
until  ^(l■.:U\  a.m..  Feb.  25.  by  Joseph  Johnson.  Fire  Comr.. 
for  fuiiiishing  and  delivering  two  five-ton  gasoline  motor 
trucks. 

>lotor  I'atrol  WnKoDH — New  York.  N.  Y. — Bids  will  be  re- 
ceived until  111  a.m..  Feb.  26.  by  R.  WALIXJ,  Police  Comr.. 
for  furnishing  and  delivering  10  motor  patrol  wagons  for  the 
use    of    the    police    department    of    the    city    of    New    York. 

Park  Work— New  York.  N.  Y.— Bids  will  be  received  until 
3  p.m..  Fib.  27.  by  the  Park  Board,  Dept.  of  Parks.  Fifth 
Ave.  and  641  h  St..  Boro.  Manhattan,  for  the  completion  of 
the  construction  of  the  addition  to  Riverside  Park,  east  of 
Grants    Tomb.    Boro.    Manhattan. 

Fire  Proteftlon  Work — New  York,  N.  Y. — Bids  will  be  re- 
ceived until  4  p.m.,  Feb.  24,  by  C.  B.  J.  Snyder,  Supt.  School 
Bldgs.,  Dept.  Education.  Park  Ave.  and  59th  St.,  Boro.  Man- 
hattan, for  fire  protection  work  at  Public  .Schools  35  and 
188.  and  Wadleigh  High   School,   Boro.  Manhattan. 

BollerM — New  York,  N.  Y. — Bids  will  be  received  until  2 
p.m.,  Feb.  2B,  by  George  McAneny,  Pres.  Boro.  Manhattan, 
for  installing  boilers  in  the  Public  Bath  Bldg.,  5  and  7 
Rutgers    St.,    Boro.    Manhattan. 

♦  Creek  Improvement — Syracuse,  N.  Y. — William  Fitzger- 
ald, Kirk  Block,  Syracuse,  desires  to  sublet  his  contract  for 
the  improvement  of  Onondaga  Creek.  Syracuse.  The  work 
to  be  done  includes  5400  cu  yd.  excavation  and  10.500  cu.yd. 
of  concrete  masonry.  Plant  consists  of  steam  shovel,  dinkey, 
dump   cars,   pumps,    concrete    mixers,   etc.,    on   hand. 

Bath-bouse — Utica,  N.  Y. — Samuel  Rosenbloom,  Utica,  will 
erect  a  three-story  and  basement  bath-house,  20x85  ft.  T. 
Williams.    Utica,    is    Arch. 

+WireleMN  Stations — Belmar,  N.  J. — A  contract  has  been 
awarded  to  the  J.  G.  WHITE  CO.,  49  Exchange  Place.  N.  Y., 
for  the  erection  of  two  wireless  telegraph  stations  at  Belmar 
and  New  Brunswick  for  the  Marconi  Wireless  Telegraph  Co.. 
27  William  St. 

+Flre  House — Camden.  N.  J. — The  Fire  Committee  of  the 
City  Council  has  awarded  the  contract  to  J.  W.  DRAPER. 
Camden,  at  $11,500.  for  the  erection  of  a  fire  house  at  27th 
St.  and  Hayes  Ave..  East  Side.  The  building  will  be  of 
brick  and   Indiana  limestone,   two  stories  high. 

DredKinK — Hightstown.  N.  J. — The  town  is  planning  to 
dredge  the  lake  in  the  rear  of  Peddle  Institute,  and  construct 
a  seawall,  to  improve  the  surrounding  property.  The  project 
is  estimated   to  cost  about  $10,000. 

Ditehes — Jersey  Cilty.  N.  J. — Bids  will  be  received  until 
4:30  p.m..  Feb.  21.  by  the  Mosquito  Extermination  Commis- 
sion of  Hudson  County,  for  about  100.000  ft.  of  drainage 
ditches,  to  be  made  on  the  salt  marsh  meadows  of  Hudson 
County  at  various  points,  beginning  at  the  Bergen  County 
line  on  the  north  and  extending  along  either  side  of  the 
Hackensack  River  to  the  Kill  von  Kull:  also  repairing  and 
cleaning  to  a  depth  of  30  in.,  about  315,000  ft.  of  old  ditches 
covering  the  territory  above  described.  Louis  E.  Jackson. 
Jersey  City,    is   Secy. 

Repairs  to  Pier — Philadelphia.  Penn. — Bids  will  be  re-. 
ceived  until  Feb.  25  by  George  W.  Norris.  Dir.  Dept.  Docks. 
Wharves  and  Ferries,  for  general  repairs  to  the  pier  at  the 
foot    of   Chestnut   St. 

Port  Improvement — Philadelphia.  Penn. — A  bill  has  been 
introduced  in  the  State  Legislature,  providing  for  an  appro- 
priation of  $5,000,000.   to   improve    the  port  of  Philadelphia. 

Retaining  «all — Wilkes-Barre.  Penn. — The  city  will  con- 
struct a   retaining  wall    1100   ft.   long,   on  North  Empire   .St. 

I'nderpass — Columbus.  Ga. — The  city  will  construct  an  un- 
derpass  beneath    the  tracks    of  three   railroads  at   Tenth   St. 

+Pler — St.  Petersburg,  Fla. — The  contract  has  been 
awarded  by  the  city  to  E.  W.  PARKER.  Tampa,  Fla.,  for  con- 
structing the  pier  at  the  foot  of  Second  Ave.,  North,  at 
$15.95  per  lin.ft..  and  $4375  for  the  landing  place  and  freight 
sheds.     Bids  were  opened  .Jan.  23. 

Dlteli  and  l.evee — Union  City.  Tenn. — Bids  will  be  received 
until  Feb.  21  by  J.  A.  Coble.  Secy.  Bd.  Directors.  Obion  River 
Drainage  Dist.  No.  2,  Union  City,  for  approximately  314.800 
cu.yd.  of  levee  work.  178.000  cu.yd.  ditch  work,  clearing  and 
grubbing  six  miles  of  levee  base  and  constructing  two  con- 
crete  sluiceways  with   automatic  back   water   gates. 

River  \Vork — Brazil.  Tnd. — The  Drainage  Commission  is 
considering  straightening  Eel  River  from  Neal's  Mill.  Clay 
County,  to  Worthington.  Greene  Count.v.  George  .Sheehan. 
Brazil,   is  County   Surv. 

Drainage  Pumping:  Station — Winchester.  III. — Bids  will  be 
received  until  Mar.  4  by  the  Commissioners  of  Scott  County 
Drainage  and  Levee  Dist.  at  the  oflice  of  J.  M.  Riggs.  Win- 
chester, for  erecting  and  equipping  a  pumping  station.  The 
Jackson    Engineering    Co..    Jacksonville.    111.,    is    Engr. 

+Cement — Milwaukee.  Wis. — The  UNIVERSAL  PORTLAND 
CEMENT  CO..  Chicago.  111.,  has  been  awarded  the  contract  for 
furnishing  100,000  bbl.  of  cement  to  Milwaukee  County,  to  be 
used  in  street  and  road  construction  work  this  summer.  The 
bid  was  $175,000.  of  which  $40,000  will  be  returned  for  sacks. 
Work  is  contemplated  on  the  Janesville  plank.  Howell.  Port 
Washington.  Cedarburg.  North  Fond  du  Lac.  Green  Bay. 
Mukwonago.    Chicago   and    Blue   Mound    Roads. 

Ditrh — Des  Moines.  Iowa — Bids  will  be  received  until 
Mar.  10  by  Harry  B.  Erase.  County  Audi-..  Des  Moines,  for 
constructing  a  ditch  in  Franklin  Drainage  District  No.  13  of 
Polk  County.  2%   miles  long. 

Tile — Guthrie  Center.  Iowa — Bids  were  received  Feb.  4 
bv  W.  M.  Wells.  County  Audr..  for  furnishing  and  laving 
6000     ft.    of    24    and    3000    ft.    22-in.    double    strength    vitrified 
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drain  tile.  11.200  ft.  IS-.  16-.  20-  and  14-in.  vitrified  di  am 
tile,  and  9000  ft.  12-.  10-.  S-  and  6-in.  hard_  burned  drain  tile 
for  Guthrie  Count.v  Drainage  Dist.  No..'-  P""a.S^?^T^^^^ 
been  awarded  as  follows:  For  material  to  REDFIELD 
BRICK  &  TILE  WORKS.  Redfield.  and  the  JEFFERbON 
TILE  FACTORY,  of  Jefferson;  labor,  to  HENRI  HAJ^ibE.^, 
of    Callender.      Total    cost,    $21,161. 

GymnaHium — Dubuque.  Iowa — The  Dubuque  German  Col- 
lege &  Seminarv.  Dubuque,  will  erect  a  gymnasium,  to  cost 
$30,000.      J.   Spencer,   Dubuque,   is  Arch. 

Drainage — Estherville.  Iowa — Bids  will  be  received  until 
Mar  i  bv  C.  A.  Root,  County  Audr.,  Estherville,  for  the  con- 
struction of  Joint  Drainage  Dist.  No.  17.  Estimated  cost, 
$145.00. 

Dam — Perrv,  Iowa — The  Chicago.  Milwaukee  &  St.  Paul 
Ry  Co.  will  build  a  dam  across  the  Coon  River  at  Perry. 
Work  will  start  in  the  spring. 

+Dltch — Bemidji.  Minn.— The  contract  has  been  awarded 
bv  J.  L.  George.  County  Audr.,  Bemidji,  to  C.  G.  ELKLUND 
D'REDGIXG  CO..  Grand  Rapids.  Wis.,  for  constructing  Judicial 
Ditch  Xo.   15.  at  about  $32,000.     Bids  were  opened  Feb.  1. 

CreoHoted  Wood  BlockN — Minneapolis.  Minn. — Bids  have 
been  received  as  follows  bv  the  Purchasing  Agent  for  lio.OOO 
so  vd.  of  yellow  pine  creosoted  wood  blocks  for  the  season 
of  "1913,  f.o.b..  Minneapolis:  la)  3H-in.:  (b)  4-in.:  Kettle 
River  Co..  Minneapolis,  (a)  $1.46  per  sq.yd.;  (b)  ?1.6a;  Re- 
public Creosoting  Co..  Minneapolis,  (a)  $1.40  (b)  $1.60;  Ayer- 
Lord  Tie  Co.,  Chicago,  111.,   (a)   $1.54i^,    (b)    $1.74%. 

DItcb — Redwood.  Falls.  Minn. — Bids  will  be  received  until 
Feb.  25,  by  the  Countv  Auditor.  Redwood  Falls,  for  the  con- 
struction of  Judicial  Ditch  No.  12,  in  Westline  Township. 
The  ditch  will  be  about  nine  miles  long.  O.  H.  Sterk,  Marshall, 
Minn.,    is   Engr. 

Park  Work — St.  Paul,  Minn. — The  Park  Board  has  been 
granted  an  appropriation   of   $325,000   for  park  work. 

Park — Jefferson  Citv,  Mo. — The  State  Senate  has  passed 
the  bill  appropriating  $166,000  for  the  establishment  of  a 
state  park  and  game  preserve  at  Hahatonka,  Camden  County. 

Cauftenay — Corpus  Chrlsti.  Tex. — Bartlett  &  Ramey.  Con- 
sult. Engrs.,  San  Antonio,  have  been  engaged  to  prepare  plans 
for  a  causewav  across  Nueces  Bay  to  connect  Nueces  and  San 
Patricio    Counties    and    Corpus    Christl    and    Portland. 

BxteDHlon  of  Seawall — Galveston,  Tex. — The  City  Commis- 
sioners and  County  Commissioners  are  considering  the  ques- 
tion of  extending  the  sea-wall  east  from  sixth  St.  and 
Broadway  to  and  including  the  U.  S.  Government  property  at 
Fort   San  Jacinto.      L.   Fisher  is  Mayor. 

FilllnK — Seattle,  Wash. — Sloane  Bros..  Seattle,  have  sub- 
mitted the  lowest  bid  to  the  Port  of  Seattle  Commission  for 
520.000  cu.yd.  of  earth  nil  at  the  foot  of  Bell  St.,  at  24.5c. 
per  cu.yd. 

Harbor — Berkeley,  Calif. — Allan  C.  Rush,  Engr.,  has  sub- 
mitted to  the  City  Council  plans  for  creating  a  large  harbor 
and  opening  up  a  large  tract  of  tidewater  lands  for  factory 
sites.  The  plans  include  the  construction  of  three  large  bulk- 
heads, dredging  of  channels  and  construction  of  docks.  The 
first  step  In  the  project,  construction  of  the  bulkheads  and 
dredging  the  channels,  would  cost,  according  to  the  engineer's 
estimate,    $2,000,000. 

+C:ieva«orH— Los  Angeles.  Calif.— The  LLEWELLYN  IRON 
WORKS,  Los  Angeles,  has  been  awarded  the  contract  for  in- 
stalling elevators  in  the  Knickerbocker  Bldg..  now  being 
erected  on  Olive  St.,  between  Sixth  and  Seventh  Sts.,  at 
$11,200. 

Bl  IL.DI>'US 

+  lloNton.  Mni.«. — The  Pilgrim  Publicity  Association  has 
awarded  a  contriut  to  G.  B.  H.  MACOMBER  &  CO..  27  State 
St.,  for  the  construction  of  an  eight-story  building  at  44 
BroomHeld  St.  The  estimated  cost  is  $500,000.  Arthur  H. 
Bowdltch,  7   Water  St.  is  the  Arch.     Noted   Dec.   12. 

+The  contract  for  the  mercantile  building  for  the  Shearer 
R<-al  Estate  Trust  Co..  to  be  built  at  .\rliiigton.  James  and 
Stuart  Sts..  has  been  awarded  to  JAMES  STEWART  &  CO.. 
30  Church  St.,  New  York,  N.  Y.  It  will  be  of  brick,  stone  and 
terra-cotta.  ten  stories  high,  96x264  ft.  The  estimated  cost 
Is  $600,000.  Densmore  &  Le  Clear,  88  Broad  St.,  are  the 
Archs. 

We  are  ofllclally  advised  that  Newhall  &  Blevins.  Archs.. 
9  Park  .St..  are  preparing  plans  for  a  new  building  for  the 
Boston  filv  Club,  to  be  erected  on  Ashburton  St.  The  esti- 
mated   cost    Ih    $450,000.      Noted   Jan.    30, 

HprlDKflrld,  >laiM. — The  Mcintosh  Co.  has  purchased  a  site 
101x52  ft.,  at  Wi.rthlngton  and  Chestnut  Sts.  and  will  build 
a  sIx-Htorj    office   building.      The  estimated  cost   Is   $60,000. 

Wratlirld,  MawM. — The  city  has  purchased  a  site  and  Is 
having  plans  prepared  by  John  L.  Hyde,  Arch..  Westfleld,  for 
the  construction  of  a  new  high  school.  The  estimated  cost  Is 
$200,000.  Additions,  estimated  to  cost  $100,000,  are  to  be 
made   to    the   Greenwood    and    Franklin    Schools. 

+Wooda  Holr,  Mbkii.— Thi-  Marine  Rlologkal  Society  has 
awarded  a  contract  to  L.  n.  WILI.CUT  *  SONS  Cf)..  MC  Sum- 
mer St..  Boston,  at  $60,000.  for  the  constrm-tlon  of  ii  blidogl- 
cal  laboratory.  It  will  be  three  stories  high.  !)0x52  ft.,  of 
brick,  Shepl..y,  Rutan  &  Coolldge.  Archs..  Ami-B  Bldg.,  Boston. 
are   In   charge. 

^Hartford.  Conn. —  The  Hoard  of  contract  and  supply  has 
awarded  a  ct.ntract  to  P.  J.  CARLIN  &  CO..  16  East  23d  St., 
New  York.  N.  Y..  at  $623,667.  for  the  construction  of  exten- 
sions to  the  Municipal  lildg.  Thi-  contract  for  the  granite 
work  has  been  uwardid  to  the  NEW  ENGLAND  GRANITE 
WORKS.  Wi-sterly,  R.  1..  at  $107,000,  Bids  were  received  on 
Jan.     14.       Nfited     Dec.     26    and    Jan,     23. 

Rrookllnr,  >laiiii.^The  Board  of  Education  Is  having  plans 
prepnr<-d  bv  Kllham  A  Hopkins.  Archs..  »  Park  St.,  Boston, 
for  the  construction  of  a  school  house  In  llrookllne.  It  will 
be  of  brirk.  thr<'<-  plorbs  high,  and  will  be  erected  at  Harvard 
and   Htedman   Sts.      Thi-  estimated   cfist    Is  $100,000, 

Hprlayflpid,  Mnaa. —  Plans  have  been  completed  and  PBtl- 
mntes  are  now  being  received  for  a  theater  at  Main  and 
Worthlngton  Hts,,  for  8.  Z.  Poll,  of  New  llav"n.  Conn.  The 
building    will    be    of    brick    and    stei.l,    104x130    ft,,    and    Is   esti- 


mated  to   cost   $400,000.      Bromn   &  Von  Beren,   S65   Chapel  St., 
New  Haven,   are   the  Archs. 

»m  Britain.  Conn. — The  Board  of  Education  is  planninK 
to  build  an  addition  to  the  High  School.  It  will  be  fireproof, 
of  light  pressed  brick,  and  is  estimated  to  cost  $150,000. 
Walter  P.  Crabtree,  272   Main  St.,   is  the  .\rch. 

Binghamton.  S.  Y. — Plans  are  being  prepared  by  C.  E, 
Vosburv,  Arch.,  Savings  Bank  Bldg.,  for  the  construction  of 
a  three-story  high  school,  196x194  ft.  The  estimated  cost  is 
$375,000. 

+  Br.ent«ood  (Ii.  I.).  Ji.  Y. — The  Brentwood  Realty  Co..  1 
West  34th  St..  New  York,  N.  T..  has  awarded  a  contract  for 
the  construction  of  "The  Brentwood  Hotel."  at  Brentwood. 
L.  I.,  to  H.  H.  SMITH,  of  Bayshore.  It  will  be  a  one-,  two- 
and  three-storv  structure  360x45  ft,,  of  terra-cotta  and 
stucco.  George  M.  Bartlett.  103  Park  Ave.,  New  York,  is  the 
Arch. 

Brooklyn,  X.  Y. — Plans  are  being  prepared  by  Wortmann 
&  Braun,  Archs..  114  East  2Sth  St..  Manhattan,  for  the  con- 
struction of  a  four-story  apartment  house,  103x55  ft.,  on  Park 
Place,  near  Classon  Ave.,  for  Levy  &  Baird,  2027  Bath 
Ave.      The  estimated  cost  is   $75,000. 

Plans  are  now  being  prepared  bv  William  B.  Tubby. 
Arch,.  81  Fulton  St.,  for  a  two-story  library,  100x65  ft.,  to 
be  erected  bv  the  Brooklvn  Public  Library  Association.  26 
Brevoort   Place.      The   estimated   cost   is   $90,000. 

Buffalo.  N.  Y. — Bids  will  soon  be  received  by  Esenwein  & 
Johnson,  Archs..  781  Ellcott  Square,  for  the  construction  of- 
a  three-story  club  house.  150x75  ft.,  for  the  Order  of  Orioles. 
The  estimated  cost   is   $75,000. 

L.  Michaels.  551  William  St.,  is  having  plans  prepared  by 
Esenwein  &  Johnson,  Archs..  781  Ellicott  Square,  for  the  con- 
struction of  a  theater,  120x80  ft.  Bids  will  soon  be  re- 
ceived   by    the    architects.      The    estimated    cost    is    $50,000. 

Ne^v  York,  N.  Y. — We  are  offlcially  advised  that  bids  were 
received  as  follows,  on  Feb.  10.  by  the  Dept.  of  Public  Works, 
13  Park  Row,  for  the  construction  of  the  Childrens  Court 
Building,  at  139  East  22d  St.:  (A)  without  coal  vault;  (B) 
with  coal  vault:  J.  P.  Brennan  &  Son.  (a)  $119,000;  (b) 
$123,000;  John  Kennedy  &  Co.,  (a)  $118,266:  (b)  $126,000: 
Jennings  &  Welsteadt,  (a)  $123,737;  (b)  $129,215:  William  D. 
Moore,  (a)  $149,000;  (b)  $155,300:  Colan  &  Hartwett,  (a) 
$161,936;  (b)  $172,237:  John  H.  Deeves  &  Bros.,  (a)  $130,900; 
(b")  $139,900:  Thomas  J.  Buckley  Eng.  Co.,  (a)  $127,750;  (b) 
$133,720:  Thomas  J.  Waters  Co.,  (a)  $125,000;  (b)  $130,490: 
John  H.  Parker  Co..  (a)  $123,985;  (b)  $130,571:  Richard  E. 
Henningham.    (a)    $125,328;    (b)    $130,680;    William    Flannagan, 

(a)  $126,950;     (b)     $134,200:      Marble    Arch    Co.,     (a)     $144,000; 

(b)  $149,000:  Robert  S.  Pollock  Co.,  (a)  $129,992;  (b)  $135,- 
432:  James  McArthur  Co.,  (a)  $153,444;  (b)  $158,660: 
Richard  Carvel.  (a)  $133,450;  (b)  $139,750:  John  T. 
Bradv  &  Co.,  (a)  $119,144;  (b)  $124,348:  T.  Carleton  Co.. 
(a)  $132,912;  (b)  $139,442;  William  Home  Co..  (a)  $139,460;  (b) 
$147,770:  Thomas  McKeown,  Inc..  (a)  $123,900;  (b)  $129,- 
300:  Midtown  Contracting  Co.,  (a)  $132,368;  (b)  $136,868: 
William  J.  Eagan.  (a)  $133,996;  (b)  $141,192:  Werna  Bartela 
Co..  (a)  $133,817;  (b)  $139,700:  Cockerhill  &  Little  Co..  Inc., 
(a)  $146,000;  (b)  $152,538:  Durkin  &  Lass,  (a)  $124,448;  (b) 
$129,408;  Wills  &  Marvin,  (a)  $139,931;  (b)  $144,441:  Thomp- 
son &  Kelley.  (a)  $117,741;  (b)  $122,910:  Livinaii  Contracting 
Co..  (a)  $117,990:  (b)  $122,900:  George  A.  Fuller  Co..  (a) 
$141,900:      Joseph    Balaban    Co.,     (a)    $141,709.      Noted    Jan.    30. 

Plans  have  been  tiled  bv  H.  C.  Ingalls.  Arch.,  57  Fifth  J' ve.. 
for  the  construction  of  a  theater  at  468  Grand  St.,  for  the 
Terrain  Realty  Co.,  95  Liberty  St.  It  will  be  three  stories 
high.    100x38    ft.      The   estimated   cost   is   $80,000. 

Plans  have  been  filed  by  F.  Y.  Joannes.  .\rch.,  23  East 
26th  St.,  for  a  six-story  store  and  loft  building,  to  be 
erected  at  21  West  39th  St..  for  G.  G.  Kip.  Morristown,  N.  J. 
The    estimated    cost    Is    $80,000. 

The  Albion  Construction  Co.  is  having  plans  prepared  by 
Schwartz  &  Gross.  Archs,,  347  Fifth  Ave,,  for  the  construction 
of  a  six-story  apartment  house  at  the  northwest  co  ner 
of  St.  Nicholas  Ave.  and  164th  St.  The  estimated  cos  Is 
$230,000. 

I'lans  have  been  filed  by  T.  Hastings.  Arch.,  225  Fifth  .Vve.. 
for  a  one-  and  two-story  and  tower  church.  lOOxlOO  ft.,  to  be 
erected  at  the  northeast  corner  of  174th  St.  and  Wadsworth 
Ave.,  for  the  West  Park  Presbyterian  Church.  The  esti- 
mated   cost    is    $150,000. 

Salamanca,  N.  Y. — Congress  has  authorized  an  appropria- 
tion of  $75,000  for  a  federal  bulldini,,  to  be  erected  In  this 
city. 

Troy,  N.  Y. — The  Union  National  Bank  Is  having  plans  pre- 
pared for  the  construction  of  a  four-story  brick  addition. 
150x33  ft.,  to  Its  present  structure.  The  estimated  cost  Is 
$100,000. 

Cnrnden.  N.  J. — The  following  bids  were  received,  by  the 
Board  of  Education,  for  the  election  of  the  new  East  Side 
School  on  29th  St.:  William  Allen,  $81,870;  George  Hach- 
man,  $97,447;  Turner  &  Stewart,  $108,373:  Edward  Fay  & 
Son,  $111,890;  Henry  Baton,  $112,250;  F.  Roe  Searing.  $115.. 
617;  W.  E,  Dotts  Co.,  $118,773;  Mitchell  Bros,,  $119,479; 
Wavne  Construction  Co..  $119,500;  James  W.  Draper,  $121,239: 
A.  Whitehead.  $122,145;  H,  Wenszelberger,  $121,722.  Noted 
Jan.    16, 

KdKeTC'nl>rr.    IV.    J Revised    plans    are    being    prepared    by 

Adolph    Mirtln.   Arch,.   34    West   28th   St..   New    York,   N.    Y,.    for 
the    construction    of   a    two-story    school    building,    100x140    ft., 
for    the    Board    of    Education.      The   estimated    cost    is    $85,000. 
HlKhtatonn.    N.   J. — The    Common    Council    Is    having    plans 

Krepared    bv    Harry    A.    Hill,    Arch,,    Trenton,    for    a    new    city 
all.      The    structure    will   be   of   brick   and   steel,    two   or   throe 
stories  high. 

Holtokrn.  N.  J.^Schnelder  &  Dleffi'nbach.  Archs.,  220 
Broadwav.  New  York.  N.  Y,.  are  preparing  plans  for  a  n«w 
school  building  for  the  Board  of  Education.  The  estimated 
cost    Is    $100,000. 

Nmark.  N.  J, — Plans  are  being  prepared  by  Nathan  Mvi-rs, 
Arch..  7  Nelson  Place,  for  the  construcllon  of  a  four-story 
brick  and  steel  building,  for  John  R.  Elsele.  The  istlmated 
cost  Is  $60,000. 

Allrnlown,  Prnn. — Plnngs  have  been  prepared  for  the  con- 
struction   of    the     Allentown     Preparatory      School     adjoining 
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.Muliliiil>irK  CoUcKc  The  estimated  cost  is  $125,000.  J.  A. 
W  .    Ila.i-i.    i.s    I'les..    Muhlelibein    College. 

+  Mlt-ntunn,  IViin. — The  contract  for  the  construction  of 
(he  edlllee  for  the  Salem  Reformed  Church  has  been  awarded 
to  AI.  H.  GANtil'IWKHE.  11   North  Seventh  St..  Alleiitown. 

.\ltounn,  IVnu. —  liids  will  be  received  until  5  p.m..  Feb.  2S, 
bv  C.  M.  I'lper,  Secy,,  of  the  School  lid.,  for  the  construction 
of  an  addition  to  the  school  at  West  Chestnut  Ave.,  and  30th 
St.    Shollir   &    lUrach   are    Archs..    Alloona. 

.XnilirldKe,  reiiii. — The  School  Hoard  of  AmbrldRe,  is  hav- 
ing plans  prepared  by  Williams  &  Hoyer,  Magee  BldK.,  Pitts- 
burgh, for  the  construction  of  a  high  school.  The  estimated 
cost  is  $60,000. 

+Ar<lniore,  IVnn. — The  contract  has  been  awarded  to  A. 
WHITKlIEAn,  for  the  construction  of  a  school  at  Ardmore. 
■Noted    Lli'C.    2i;. 

+C'allforniu,  I'enn. — The  general  contract  has  been  award- 
ed to  the  CHAHLEROl  LUMBER  CO.,  Charleroi,  Penn..  for 
the   construction    of   a    two-story,    120.xl26    ft.    school. 

(-onteHvlllf,  Penn. — H.  L.  Relnhold.  Arch.,  1309  Walnut  St., 
Philadelphia.  Is  receiving  bids  for  the  construction  of  a  two- 
story  school  for  the  Board  of  Education.  The  estimated  cost 
is   $60,000. 

Danville,  Penn. — Plans  have  been  prepared  by  John  H. 
•Brugler.  Arch.,  Danville,  for  the  construction  of  a  hospital. 
The  estimated   cost   is   $400,000. 

DuqueMue.  Penn, — Carlisle  &  Sharrer,  Archs.,  Jenkins 
Arcade  131dg.,  Pittsburgh,  ai-e  preparing  plans  for  the  con- 
struction of  a  three-story  brick  school  building  on  South 
Third  .St.,  for  the  Board  of  Education.  The  estimated  cost  is 
$100,000. 

Inillana,  Penn, — Plans  have  been  prepared  for  the  con- 
struction of  an  eight-story  dormitory  at  the  Indiana  State 
Noi'mal  School. 

+JohnNlon'n,  Penn. — The  contract  has  been  awarded  to  W. 
W.  CAMPBELL.  Johnstown,  for  the  construction  of  a  Y.  M. 
C.  A.  building.     Noted  Jan.   9. 

Llanerch.  Penn. — Blithe  &  Richards.  Archs.,  608  Chestnut 
St.,  have  prepared  plans  for  the  construction  of  a  school  in 
Llanerch.      The   estimated   cost    is    $50,000. 

Philadelphia.  Penn, — Showell  &  Fryer,  real  estate  brokers 
have  purchased  the  Scott  residence  at  Rlttenhouse  Sq.  and 
19th.   St.   as  a  site   for  a   15-story   apartment   house. 

The  Home  for  Feebleminded,  located  at  Byberry.  will 
construct  a  tuberculosis  pavilion,  dormitory  and  dining 
hall,  to  be  constructed  by  the  city.  The  tuberculosis  building 
will  be  30x80  feet,  with  two  wings  each  side,  82x44  feet.  The 
estimated    cost    is    $47,000. 

Plans  have  been  prepared  by  Albert  Kelsey,  Arch.,  for  the 
construction  of  a  one-story,  building,  107x84  ft.  at  65th  St. 
and  Girard  Ave.  for  the  Free  Library  of  Philadelphia,  Had- 
dington   Branch. 

The  Board  of  Education  is  planning  the  erection  of  a  girls' 
high  school,  adjoining  the  present  Boys'  Southern  High 
School.  The  estimated  cost  is  $600,000.  The  Property  Com- 
mittee of  the   Boai'd   is  arranging  for  the  site. 

PlttMliurgh,  Penn. — Bids  were  received  for  remodeling  the 
Allegheny  courthouse  as  follows:  The  George  Hogg  Co., 
$191,448:  William  Miller  &  Sons,  $171,172.  lowest  bidder:  H. 
L.  Kreusler,  $184,925:  C.  H.  Kerr  &  Co..  $192,815,  and  if  Webb 
granite  was  to  be  used,  there  would  be  an  additional  cost  of 
$28,000:  George  A.  Cochrane  Co..  $187,930:  James  L.  Stuart, 
$194,240:  J.  Charles  Wilson,  $209,662:  Schultz,  Schreiner  & 
Clyde,  $211,000,  or  with  Massachusetts  granite,  $182,500.  The 
Henry  Schenk  Co..  presented  four  bids  for  as  many  kinds  of 
granite,  their  bids  being  $209,44^,  $177,442,  $18"l,636  and 
$184,442.  The  W.  F.  Trimble  &  Sons  Company  filed  five  bids, 
a  general  bid  being  $184,561.  If  Maine  and  New  Hampshire 
granite  was  use,  the  price  would  be  $157,561:  with  Massa- 
chusetts granite,  $161,561;  Pigeon  Hill  granite,  $165,561.  and 
New  England  granite,  $172,561.     Noted  Jan.   9. 

+Baltlniore,  Md. — The  contract  has  been  awarded  by  St. 
Joseph's  Passionist  Church  and  Monastery.  Frederick  Ave., 
to  BLAKE  &  ENGLE.  Law  Bldg..  Baltimore,  for  the  construc- 
tion of  an  additional  story  to  school  building  at  Frederick 
Rd.  and  Whiteford  Ave.,  65x140  ft.  Frank  &  Kavanaugh  are 
Archs..  328  North  Charles  St..   Baltimore. 

Baltimore.  Md. — Plans  are  being  prepared  by  Herbert  G. 
Jory,  Arch.,  Baltimore,  for  the  construction  of  a  four-story 
hospital  60x100  ft.  for  the  South  Baltimore  Eve.  Ear,  Nose 
and  Throat  Hospital.  The  estimated  cost  is  $50,000.  Noted 
Nov.   21. 

Cambrtdicre,  Md, — The  Board  of  Managers  of  the  Eastern 
Shore  State  Hospital  has  authorized  a  committee  to  have 
plans  prepared  for  the  construction  of  a  hospital  on  Absco 
Farm.      An  appropriation    of  $165,000   has   been   made. 

Cumberland,  Md, — The  Ohio  Circuit  Co..  Moses  Reis.  Pres.. 
John  L.  Kerr,  general  manager.  New  York,  is  having  plans 
prepared  by  Arland  Johnson.  New  York,  for  the  construction 
of  a  concrete  and  steel  theater,  cantilever  system  of  construc- 
tion. 90x130  ft.  F.  L.  McGovern,  Maryland  Theater,  Cumber- 
land,  is  Gen.    Mgr. 

+Prederlok.  Md, — The  contract  for  the  construction  of  the 
school  building  at  Frederick,  has  been  awarded  to  LLOYD 
C.  CULLER.  Parker.  Thomas  &  Rice  are  Archs.,  Union  Trust 
Bldg.,   Baltimore,  Md. 

+JeNMnpH,  Md. — The  contract  for  additions  and  alterations 
to  the  House  of  Correction  has  been  awarded  to  the  D.  M. 
ANDREW  CO..  Mt.  Vernon,  Ave.  and  26th  St.,  Baltimore,  Md., 
at    $85,000.      Contract   noted    Jan.    2.    was    rescinded. 

+'\VaHhlnKton,  D.  C — The  general  contract  for  the  con- 
struction of  the  Normal  School  has  been  awarded  to  GEORGE 
g-  ^„^NE,  Munsey  Bldg.:  structural  iron  work.  DEITRICK 
BROS.  Baltimore.  Md..  reinforced  concrete.  FRED  DREW, 
Bond   Bldg..    masonry.    P.   J.    BRASNAHAN,    Washington,    D.    C. 

+]L>'nehhnrgr.  Va. — The   People's  National  Bank  has   award- 


+.Spnr<nnliurK.  .S.  C — The  contract  has  been  awarded  to 
GEORGIO  .\.  ]''ULLER  CO.,  WaHhington,  I).  C,  for  the  con- 
atrucllon  of  an  ilght-story  commercial  building  at  Morgan 
Sq.      Julius    Haider    Is   Arch.,    130    West    32d    St.,    New    York. 

+  .\thenN.  <;n, — The  contract  for  the  construction  of  the 
eourthouHi'  for  Clark  County  has  been  awarded  lo  LITTLE 
&   CLECKLEY.   Annlston,   Ala.,  at   $155,000.     Noted   Feb.    13. 

LaKrauK-e,  <;a,— The  Lagrange  Wesleyan  Female  College 
will  expiiid  $50,000  for  improvements  to  buildings.  C.  R. 
Jenkins    Is    I'res. 

+Savnnnah,  (in. — The  contract  has  been  awarded  to  the 
.SOUTHERN  FERHO  CONCRETE  CO.,  Atlanta,  Ga..  for  the 
"'■""' '  '  '     ■      ■       used   In    the   constructlfn   of 
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contract  has  been  awarded  to 
JNCRETE  CO..  Atlanta.  Ga.,  for 
■d  concrete  skeleton  frame,  for 
&  Saxelhy  are  Archs.,  New  York, 
rded      to      the      S<JUTHERN 


ed  the  contract  for  the  steel  frame  work  to  be  used  in  the 
t^'JUj^x?*"'"  °f  'he  office  building  to  the  VIRGINIA  BRIDGE 
&  IRON  CO.,  Roanoke.  Va.     Noted  Jan.   23. 

,  .  GreenMboro,  IV,  C, — The  Traveler's  Hotel  Co.  contemplates 
rebuilding  the  Guilford  Hotel.     The  estimated  cost  is  $150,000. 


?infor( 
the   Masonic  Temple  at  .Sav 
+JnekMonvlll'e,    Kla Th 

the  SOUTHERN  FERRo  ( 
the  erection  of  a  iwinfor 
the   Mason   Hotel.      Frohllni. 

+The     contract     has     been     aw 
FERRO  CONCRETE  CO.,  Atlanta,  Ga.,   for  the  foundation  and 
reinforced   conci.te   skeleton    frame   for   the    building   at   Jack- 
sonville,   for    the    Southern    Bell    Telephone    &    Telegraph    Co. 

+IllrmlnKliiini,  \ln,-Thi-  contract  has  been  awarded  to 
the  .SOUTHEK.Ni  KEURO  CONCRETE  CO.,  Atlanta,  Ga.,  for 
the  reinfcjicd  i-,,ij(ri-le  work  to  be  used  in  the  (-onstructlon 
of  the  cliapil  addition  to  the  Convent  for  the  Sisters  of  th-i 
Perpetual    Adoration,    at    Birmingham. 

Meridian,  MImm, — S.  H.  Floyd,  Arch.,  Meridan,  Miss.,  has 
completed  plans  for  the  erection  of  a  two-story  theater.  The 
estimated    cost   is   $50,000. 

New  OrleanN,  La, — Bids  are  being  received  by  E.  A. 
Christy,  City  Arch.,  for  the  construction  of  a  two-story  and 
basement    school.      The    estimated    cost    is    $50,000. 

NaNhvllle,  Tenn, — The  Marathon  Motor  Works.  Nashville. 
is  planning  the  erection  of  a  club  building. 

•fLexingion,  Ky. — The  First  Baptist  Church  has  awarded 
the  contract  to  FRANK  CORBIN,  Louisville,  Ky.,  for  the  con- 
struction  of  a  church. 

+L.exinKton,  Ky, — The  contract  has  been  awarded  to 
FRANK  CORBIN,  Louisville,  for  the  construction  of  the  edi- 
fice for  the   First   Baptist  Church. 

+  L.ouiNvllle,  Ky — The  contract  has  been  awarded  to  the 
SELDEN-BRECK  CONSTRUCTION  CO.,  St.  Louis,  Mo.,  for  the 
construction   of    the   National   Theater.      Noted    Dec.    26. 

Louisville,  Ky — Plans  are  being  prepared  by  J.  Earl 
Henry,  Arch.,  for  the  construction  of  a  two-story  school 
building  at  26th  and  Date  Sts.  for  the  Board  of  Education. 
The  estimated  cost  is  $100,000.  Plans  were  erroneously 
noted  Feb.   13.  as  being  prepared  by  Brinton  B.   Davis. 

C'ineinnati,  Ohio — Bids  will  be  received  by  Henry  T.  Hunt. 
Commissioner  of  the  Board  of  Hospital,  until  Feb.  28.  for  the 
construction  of  a  special  building  for  contagious  diseases  for 
the  new  general  city  ho.^pital.  Samuel  Hannaford  &  Sons, 
Hulbert    Block,   are    the   Archs. 

Dayton.  Ohio — W.  P.  Jenkins  has  been  granted  a  permit 
to  erect  an  eight-story  office  building  at  Fifth  and  Ludlow 
Sts.      The   estimated  cost    is   $75,000. 

Dayton.  Ohio — A  school  of  concrete,  to  cost  approximately 
$40,000.  will  be  erected  on  Bainbridge  St.,  for  the  Holy 
Trinity  Catholic  Church. 

The  Dickinson  Seed  Co.  has  taken  out  a  permit  for  the 
erection  of  a  warehouse  of  brick,  at  West  35th  .St.  and  Cali- 
fornia Ave.  The  estimated  cost  is  $65,000.  J.  C.  &  R.  M. 
Shankland   are   the  Archs. 

+Lexington.  Ohio — The  contract  for  the  construction  of  an 
edifice  for  the  First  Baptist  Church,  Lexington,  has  been 
awarded  to  PRANK   CORBIN,  Lexington,  at  about  $100,000. 

Lima,  Ohio — Plans  have  been  prepared  and  an  election  will 
soon  be  held  to  vote  on  the  proposition  to  issue  bonds  for 
$250,000.   for  the   purpose  of  building  a    new  court  house. 

Norwood.  Ohio — The  Board  of  Education  will  erect  a  three- 
story  addition  to  its  building  on  Marion  St..  from  plans  pre- 
pared by  Bausmith  &  Drainie.  Gerke  Bldg.  The  estimated 
cost  is  $55,000. 

Troy,  Ohio — The  Board  of  Education  has  commissioned 
Prank  L.  Packard.  Columbus.  Ohio,  to  prepare  plans  for  the 
erection  of  a  high  school  at  Troy.  The  estimated  cost  is 
$125,000. 

Carlisle,  Ind.- — The  School  Board  is  receiving  bids  for  the 
construction  of  a   ne'w  high  school. 

IndlanapollN.  Ind. — The  Meridian  Hotel  Co..  recently  in- 
corporated, is  having  plans  prepared  and  w^ill  soon  receive 
bids  for  the  construction  of  a  six-story  hotel  at  Louisa  and 
Meridian  Sts.  Charles  E.  Bacon  is  the  Arch.  Charles  Thomas, 
A.   C.  Johson  and  Oliver  M.   Thomas  are   interested. 

Pnoll.  Ind, — A  site  has  been  purchased  and  a  committee 
appointed  to  receive  bids  for  the  construction  of  a  new  Car- 
negie Library. 

+Battle  Creek,  JHieh, — The  contract  for  the  construction 
of  a  three-storv  and  basement  citv  hall  has  been  awarded  to 
S.  B.  COLE  &  CO..  Battle  Creek.  E.  W.  Arnold.  488  Main  St., 
Battle  Creek,  is  the   Arch.     Noted  Dec.  12. 

Detroit,  MIeh. — Bids  will  be  received  by  Baxter,  O'Dell  & 
Halpin.  Archs.,  1024  Hammond  Bldg..  until  Feb.  27,  for  the 
construction  of  a  hotel  of  brick  and  steel,  to  be  known  as  the 
Boston  Hotel,   on  West   Fort  St.,   near  Third  St. 

Plans  are  being  prepared  for  the  construction  of  a  10-story 
hotel  on  Baglev  and  Grand  Circus  Park,  for  the  United  Hotel 
Co.      Esenwein    &   Johnson.    Buffalo.  N.   Y..   are   the   Archs. 

See  item   under  Industrial  W^orks. 

Saginaw,  MIeh, — The  Saginaw  Valley  Storage  &  Forward- 
ing Co.  is  having  plans  drawn  for  the  construction  of  a  four- 
story  and  basement  storage  house,  86x140  ft.  It  will  be 
constructed  of  concrete. 

■fCambrldge,  III. — The  contract  for  the  construction  of 
the  Henrv  County  Infirmary  at  Cambridge,  has  been  awarded 
to  the  APSBY  &  TUSCH  CO..  Monmouth.  111.,  at  $83,000.  J. 
Grant   Beadle.   Galesburg.    is  the  Arch. 

I'pper  Alton,  III, — Press  reports  state  that  the  State  Ad- 
ministration at  Springfield.  111.,  has  purchased  a  site  at  Upper 
Alton  for   the   new  State   Hospital   for   the  Insane.      W.   Carbya 
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Zimmerman.  Chicago.  111.,  is  the  Arch.  The  estimated  cost 
of  the  structure   is  $1,200,000. 

St.   LoniM,    Mo. — See   item    under   Water    Supply — Irrigation. 

\ai>tln.  Tex.— The  Southwestern  Telephone  &  Telegraph 
Co..  .Austin,  contemplates  the  erection  of  an  eight-story  omce 
building. 

Beaumont.  Tex.— Press  reports  state  that  the  Sisters  of  the 
Incarnate  Word  will  erect  a  thrte-story  hospital  of  brick  at 
Beaumont.      The  estimated   cost   is  $60,000. 

+  Moa>itaii.  Tex. — The  contract  for  the  construction  of  the 
new  three-storv  junior  high  school  on  Holman  Ave.  has  been 
awarded  to  the  McKEE  CO.N.STRUCTION  CO..  Houston,  at 
$9S.000.     Noted  Nov.  28. 

PaleMtlne.  Tex. — The  Commissioners'  Court  has  been  peti- 
tioned by  the  citizens  of  Anderson  County  to  order  an  elec- 
tion to  vote  on  the  proposition  to  issue  bonds  for  $150,000.  for 
the   purpose  of  erecting  a   new   court   house  at   Palestine. 

+<iaii  .\ntoDlo.  Tex.— The  Peden  Iron  &  Steel  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-stor> 
w"?IhSuse  at  San  .tnton°o.  to  the  TRINITY  CONSTRUCTION 
CO..  Dallas.  Tex.     The   estimated   cost   is  $90,000. 

Ocden,  rtah — Weber  .Academy  will  erect  a  gymnasium,  to 
cost  about  $60,000.     D.  O.  McKay   is  Pres. 

FlaEMtaflr.  .\rl». — Plans  are  being  prepared  for  the  con- 
struction of  a  two-story  dormitory  at  the  Northern  Arizona 
Normal  School  at  Flagstaff.  Royal  W.  Lescher,  National 
Bank  of  .Arizona  Bldg..  Phoeni.x.  Ariz.,  is  the  Arch.  The  esti- 
mated cost   of  the  structure   is   $50,000. 

Phoenix.  Artx. — Plans  are  being  prepared  for  the  erection 
of  a  two-story  and  basement  school  in  Phoenix.  The  esti- 
mated cost  is  $100,000.  Norman  F.  Marsh,  214  Broadway,  Cen- 
tral Bldg..  I.,os  Angeles.  Calif.,  is  the  Arch. 

Temple,  .*rl«. — A  two-story  industrial  arts  building  will 
be  erected  at  the  State  Normal  School  at  Temple.  It  will  be 
of  reinforced  concrete,  and  will  cost  approximately  $50,000. 
.Norman  F.  Marsh.  214  Broadway  Central  Bldg..  Los  Angeles. 
Calif.,  is  the  Arch. 

TueHon.  .*rl«. — A  masonic  lodge  and  office  building,  to  cost 
approximately  $100,000.  will  be  erected  at  Stone  and  Congress 
Sis. 


new 


Portland,  Ore.- 

as  "The  Princess.  and 
ment  $100,000.  is  to  be  ei 
St.  between  Washington 
once.       The    structure    is 


Dtion  picture  theater,  to  be  known 
■hich  will  represent  an  invest- 
ted  bv  Foster  &  Kleiser  im  Sixth 
id  .Star  Sts.  Work  is  to  start  at 
be  fireproof,  of  reinforced  con- 
crete construction.  50  by  100  ft.  The  theater  will  have  a 
main  floor  and  balcony,  a  modern  stage  and  all  improvements 
In  the   way  of  equipment. 

Reed  College  will  erect  a  three-story  dormitory  on  a 
site  near  Kellev  Ave,  It  will  be  of  reinforced  concrete. 
fireproof  construction,  with  an  exterior  facing  of  mission 
brick  and    Indiana   limestone.      The   estimate  ' 


cost    is   $120,000. 


Alhambra.  fallf. — Plans  are  being  prepared  for  a  new 
public  library  estimated  to  cost  $45,000.  It  will  be  classic  in 
design,  of  brick  construction,  90x100  ft.  Fred  I..  Roehrig. 
American  Bank  Bldg..  Los  Angeles,  is  Arch.  .A  bond  issue  of 
$172,000  for  the  erection  of  public  buildings  was  recently 
noted  ill  Alhambra. 

LoH  .AniceleM.  fallf. —  Frank  L.  Forrester.  905  Los  Angeles 
Investment  Bldg..  will  erect  a  14-story  steel  frame  hotel  on 
the  east  side  of  Broadway  between  Eighth  and  Ninth  Sts. 
The  Macfjlbbon-Frary  Co..  716  Lo.s  Angeles  Investment  Bldg.. 
Is    the    Arch. 

J.  J.  Fay  will  erect  a  flve-atory  and  basement  rein- 
forced concrete  loft  building  on  Los  .Angeles  St.  between 
Seventh  and  Eighth  Sts.  Richards-Neustadt  Construction  Co.,' 
704    Wright   &  Callendar    Bldg..    is   the   .Arch. 

Shlrlev  Ward  and  associates  will  erect  a  seven-story 
building   Eighth  and  Olive  Sts.   to  cost    not   less   than   $150,000. 

<'0.\TR.\«'T    PKICES 

♦Sewer — New  York,  N.  Y. — Bids  were  received  by  Maurice 
E.  Connolly.  Feb.  10,  for  constructing  a  temporary  dry 
weather  flow  sewer  In  the  line  of  43d  St..  from  the  pierhead 
line  to  the  bulkhead  line;  a  sewer  and  appurtenances  in  43d 
St..  from  the  bulkhead  line  of  Flushing  Bay  to  DItmars  Ave.. 
a  temporary  grit  and  scnening  chamber  in  43d  .St..  and  a 
sewer  and  appurtenances  In  DItmaiis  Ave.;  Bayshore  Terrace, 
from  43d  St.  to  51st  St..  .Second  Ward  of  the  Borough  of 
Queens.  The  bids  were  as  follows:  (A)  LITCHFIELD  CON- 
STRIJCTIO.N  CO..  23  Flatbush  Ave.,  Brooklyn.  .N.  Y.  (awarded 
contract);  « B)  Clancy  *  Van  Alst;  (O  Dunbar  Construction 
Co.:  Harlem  River  and  West  175th  St..  New  York;  (D)  New- 
man &  Carey.  215  Montague  St..  Brooklyn.  N.  Y. ;  (E)  .Joseph 
I>.  Slgaretto;  (Fi  Eon  Engineering  &  Construction  Co.,  44 
Court  St.,  Brooklyn,  N  Y. ;  L<-o  Kelley.  S!)  Montague  St.,  Brook- 
lyn.  N     Y.: 


Saerani.ento,  talif. — -A.  .A.  Mull  is  having  plans  prepared 
for  a  hotel  costing  about  $300,000  to  be  erected  at  Tenth  and 
L  Sts. 

Mrs.  F.  H.  Jo.v  will  erect  a  four-story  hotel  at  11th  anil 
L  Sts.  It  will  be  of  brick  and  stone  construction,  and  is 
estimated   to   cost   $75,000. 

Sacramento.  Calif, — H.  E.  Yardle.v.  James  Nicholson,  Wil- 
liam Wright.  Frank  Edinger  and  Henry  Kilgraift  will  erect 
a  6-storv  apartment  house  on  Ninth  St.  between  H  and  I 
Sts.    to   cost   about    $175,000. 

San  Diego,  Calif. — -A  $70,000  addition  will  be  made  to  the 
countv    hospital.      (Juayle    Bros.    &   Cressey   are    the   Archs. 

Gordon- Decker  and  the  firm  of  Barney,  McKee  &  Rife 
will  erect  a  four-story  and  basement  hotel  at  a  cost  of 
approximately  $150,000  at  Fifth  and  .A  Sts.  Henry  Lord  Gay 
is  the  -Arch. 

.San  Diego,  Calif. — Bids  will  be  received  until  Mar.  3  by 
C.  L.  Wilson.  Gen.  Mgr.  of  the  Southern  California  Panama 
Exposition  Commission,  Chamber  of  Commerce  Bldg.,  Los 
.Angeles,  for  the  construction  of  an  exposition  building  at 
San  Diego.  The  main  building  will  be  100x240  ft.  with  two 
wings,    each   50x50    ft. 

A  permit  has  been  issued  for  the  construction  of  a  $40,- 
000  electrical  building  on  the  exposition  grounds.  It  will  be 
two-stories    high,    106x203    ft. 

San  Francltico,  Calif. — Trowbridge  &  Perkins  will  erect  a 
six-storv  apartment  house  on  Sutter  St.  at  a  cost  of  $110,000. 
F.    H.    Meyer,    Bankers    Investment    Bldg.,    is   the    .Arch. 

L.  H.  Slv  will  erect  a  five-story  and  basement  apartment 
to    cost    abo'ut    $200,000    at    Post    and    Leavenworth    Sts. 

The  Union  Iron  Works  is  having  plans  prepared  for  a 
hospital  building  as  one  of  the  new  improvements  to  its 
plant.  It  will  be  of  reinforced  concrete  with  all  modern 
equipments.  Charles  Peter  Weeks,  Mutual  Bank  Bldg..  is 
Arch. 

Joseph  Cahen.  45  Kearny  St.  is  completing  plans  for  the 
construction  of  a  three-story  and  basement  brick  rooming 
house.  The  building  will  be  erected  for  Louis  Friedman  on 
Kearnv  St.  The  interior  will  be  finished  in  pine  and  red- 
wood. '   The    exterior    will    be    faced    with    brick. 

Stockton,  Calif. —  The  .Atchison,  Topeka  &  Santa  F*  Ry. 
Co.  will  erect  a  freight  depot  to  cost  $^.000  on  the  block 
bounded    by    San    Joaquin.    Worth.    California   and    Taylor   Sts. 

Montreal,  Que. — .A  syndicate 
chased  a  site  at  .St.  Catherine 
upon  which  a  ten-story  hotel 
proximate    cost    of    $1,600,000. 

Virtorla,  B.  V. — The  British  Columbia-Electric  Ry.  Co. 
plans  to  erect  a  10-story  office  building  and  passenger  sta- 
tion at  Douglas  and  Pandora  Sts.  The  estimated  cost  Is 
$350,000.      .A.    T.    Goward.    Victoria,    is    Mgr. 

^         ""     silano    M.    E. 
March    St.    to 

IM)ISTKI.\L.    >t>THS 

The  K.WMOND  COX<'RKTK  PII.K  CO..  140  Cedar  St..  New 
York.  N.  Y.,  has  been  awarded  a  contract  by  the  Republic 
Iron  &  Steel  Co..  for  placing  approximatel.v  1200  Standard 
Raymond  concrete  piles  for  the  foundations  of  open-hearth 
buildings  and   furnaces  at    Youngstown,   Ohio. 

TUe  EdivardM  Mfis.  <'o..  Fifth  St.  and  Eggleston  Ave., 
Cincinnati,  Ohio,  has  taken  over  the  property  of  the  Cellular 
Metal  Co..  at  .St.  Bernard.  !i  suburb  of  CiiKinnati.  This  deal 
promises  to  make  Cincinnati  the  center  of  the  flreprooflng 
industry  of  the  United  States.  It  is  understood  that  orders 
will  soon  be  placed  for  the  installation  of  special  machinery, 
to  cost  about  $50.00(1.  The  plant  when  in  full  operation  will 
give  emplovnunt  to  200  men.  In  addition  to  the  making  of 
cellular  metal,  which  is  a  factor  in  the  flreproofing  of  build- 
ings, the  new  corporation  will  make  a  s])ecialt.v  of  a  fireproof 
partition,  also  known  as  a  "key  ridge,"  which  has  been  tested 
bv  the  mechanical  department  of  the  University  of  Michigan, 
and  claimed  to  be  the  best  fireproof  material  of  the  kind  to 
be  introduced.  The  frame,  with  plaster  on  both  sides,  Is  re- 
ported to  take  up  less  than  2  in.  of  space,  and  is  said  to  resist 
heat  in  a  most  satisfactory  manner. 

SanderHon  &  Porter,  52  William  St.,  New  York,  announces 
that  .Mr.  Richard  S.  Buck  has  retired  from  the  firm  and  has 
become  chief  engineer  of  the  Dominion  Bridge  Co.,  Canada, 
and  that  Mr.  Seton  Porter  has  ln'cn  admitted  as  a  member  of 
the    firm. 

Dow  &  Smith,  New  York.  N.  Y..  chemical  englneerB.  will 
move  their  offices  from  24-26  East  21st  St.,  to  the  Fifth  Na- 
tional   Bank    Bldg..    IHI    K,isl    23d   St..    Now   York. 


of  local  capitalists  has  pur- 
St.  and  McGill  College  .Ave. 
will    be    erected    at    an    ap- 
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The    Sewickley    Cantilever  Bridge  •"  ^''"i-'kiL'.v  dales  i.ack  to  ism.  imh  ih..  muutuwut  set 

(111   fddt   al   thai   lime  ili<l   imiI   simcct(I  ;   Alli-liniy  I'Miiiity. 

A    imtaliU'   raiilil('\<'r   lirid.iic   was  built   acriiss   the   Ohio  which  was  Ic  hiiihl  the  l)riil,iic.  <liil  ikiI  emisiiler  the  |)ri)l>a- 

Kiver  at   Se\viel<ley,    I'enii.,   ahmit     1"-'     inMes    helmv    Ihi'  hh>   heiielits  iif   the   hi'idnv  siillicieiit    to  warrant  il.s  cost. 

■'I'oini"   at    Fittshuryh,   jii    I'Ml.       It    was   t  iiiii|ik'teil    a  In   \'.>o('i  a  new  iiMnemciil   for  a  hrid.ife  was  initiated,  and 

iitlle  more  (lian  a  year  ago.     Its  chaiiiiel  span  is  not  \ei-y  this  was  aiinnneil  hy  the  ('minty  Court   late  in  that  year. 

lliueli  less  than  that  of  the  othei'  Ohio  eantile\i'r  liriiiues,  Oeneral    plans   were  iliawn   and   the  ap|)ro\al   ot  the   War 
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as  may  be  seen  from  the  t'cdlowiiifj  list  of  large  Amerieaii 
eantilever  bridges: 

Bridge 
Qu.-1,( 


ypt  tiiiilO  . 
Blarkwclls  Island 

Wabash 

Memphis 


Sewickley. 

MiiiEO. .  .  . 
Thebes. . . . 


River 

M 

a..Spa 

St.  Lawrence 

1800 

Ea.« 

1182 

812 

Missi.ssippi 

700 

Ohio 

Ohio 

7.W 

Ohio 

700 

Mississippi 

671 

.\  numlier  of  the  eonstruetivo  features  of  the  bridge  are 
particularly  interesting.  This  will  appear  from  the  fol- 
lowing description.* 

TTisTOiiY — Agitaticui   for  a  hriilge  over  tlii^  Ohio  IJiver 

•Two  articles  on  the  bridgre  liave  been  published  recently: 
A.  W.  Biiel.  "The  Sewicklev  Cantilever  Bridge  Over  the  Ohio 
River."  Proc.  Am.  Soc.  C.  E..  Sept.,  1912.  p.  1057;  and  V.  R. 
Covell.  "The  Ohio  River  Highway  Bridge  at  Sewickley." 
■Proc.  Ensrs.  Soc.  of  Western  Penn..  Oct.,  1912.  The  former 
covers  the  superstructure  in  detail,  while  the  latter  gives  in- 
formation on  surveys,  substructure,  etc.  The  two  articles 
together   describe    the    bridge    quite   completely. 


DeiJartmcni  secured  during  the  hitler  ])art  of  lIKiT.  and 
ihial  plans  wore  pi-epared  in  liHi.S  hy  the  county  engineer. 
On  July  "2.  1 !)()!»,  a  contract  for  the  superstructure  was 
let  to  the  Fort  Pitt  Bridge  Works,  and  on  dulv  G  a  con- 
tract for  substructure  and  approaches  to  Adam  Laidlaw 
Co.,  both  Pittsburgh  concerns.  On  May  16,  1!»n.  the 
susjieiided  .span  was  closed  and  tlie  bridge  swung.  The 
structure  was  opened  to  tratlic  in  the  fall  of  1911. 

(;i:xi;i;ai.   Dksign 

The  general  laws  go\iM-iiing  In'idges  over  the  Ohio 
Fixer  require  a  minimum  span  fif  -"iOU  ft.,  and  a  high- 
water  clearance  of  50  ft.  and  low-water  clearance  of  90 
ft.  for  a  500-ft.  width.  The  War  Department  has  re- 
quired longer  spans  than  500  ft.  for  Ohio  Fiver  bridges, 
however,  and  with  due  reference  to  the  span.s  of  the  near- 
by Wabash  and  Beaver  bridges  the  county  engineer  de- 
cided on  a  span  of  750  ft.  for  Sewickley.     There  is  no 
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bridge  between  Sewickley  aud  the  Point  at  Pittsburgh, 
where  the  Ohio  is  formed  by  the  confluence  of  the 
Alleirheny   mikI    Monongahela    Rivers. 

While  the  bridge  was  to  be  designed  for  ordinary  high- 
way loading  (including  a  double-track  electric-railway 
line),  and  therefore  suspension-bridge  construction  could 
be  considered,  yet  the  a\ailable  aiicliorage  >;pace  at  the 
end  was  not  adequate  for  this  type,  and  a  cantilever  span 
was  the  only  kind  seriously  considered.  The  river  regula- 
tions necessitated  erection  without  falsework. 

J.  G.  C'halfant.  county  engineer  of  Alleglieuy  County, 
prepared  the  working  plans  for  the  substructure  and 
general  design  plans  for  the  steelwork.  Tiic  foundations 
and  piers  were  built  in  accordance  with  the.-;e  plans.  The 
steel  superstructure  was  built  to  the  designed  outline  and 
loading,  but  was  changed  in  a  number  of  details  by  the 
contractor's  engineers  as  the  result  of  a  complete  study 
of  the  design.  This  involved,  as  one  important  feature, 
a  considerable  increa.se  in  the  weight  of  the  bridge. 

The  War  Department  permit  fixed  the  location  of  the 
bridge  within  very  narrow  limits,  so  that  the  subsequent 
fieldwork  of  location  involved  nothing  more  than  suita- 
ble triaiigulation  to  .set  the  piers.  The  Ijridgc  crosses 
the  high-water  channel  at  right  angles,  and  extends  from 


the  easterly  side  of  Chadwick  St.,  Sewickley.  between 
River  Ave.  aud  Chestnut  St.,  to  a  point  north  of  Cora- 
opolis.  The  triangulatiou  was  made  by  laying  down  a 
rhomboid  with  the  bridge  axis  as  its  short  diagonal,  com- 
prising two  shore  bases  1150  aud  135(1  ft.  long,  which 
gave  angles  to  the  opposite  ends  of  the  bridge  axis  of 
about  41°.  Careful  work  by  ordinary  methods  yielded  a 
bridge-axis  measurement  exact  within  Vs  in- 

The  bridge  is  18o2  ft.  7  in.  long  between  abutments. 
It  comprises  six  approach  spans  and  a  three-span  canti- 
lever bridge  1350  ft.  long,  all  of  steel,  the  api)roach  spans 
being  supported  by  steel  bents,  while  the  main  and  anchor 
piers  are  of  masonry  up  to  the  bridge-seats.  The  spans 
are  as  follows,  beginning  on  the  south  shore :  Approach 
spans  of  75  ft.  2  in..  108  ft.  9  in.  (over  Pittsburgh  & 
Lake  Erie  Ry. ) ,  and  75  ft.  2  in. ;  south  anchor  arm.  300 
ft. :  channel  span,  750  ft.,  consisting  of  two  cantilever 
arras  of  200  ft.  each,  and  a  suspended  span  of  350  ft. ; 
north  anchor  arm,  300  ft. ;  north  approach  spans,  three 
of  75  ft.  2  in.,  the  last  one  crossing  Chadwick  St..  in 
Sewickley.  The  trus.ses  are  spaced  32  ft.  center  to  center 
throughout,  giving  a  roadway  28  ft.  wide  in  the  clear: 
their  planes  are  vertical.  Outside  of  the  trusses  are  side- 
walks 7  ft.  !•  in.  wide  from  center  of  truss  to  center  of 

■<     i'-Wa"    ><  3-Si" 


'^:k\9^,    Portal 

W ■»7<-6' 

Tbwar    Brocing 

Fic.  •.'.    TvncAi.  lli;T.Mr,8 


!n:i 


K  N  C  I  \  K  K  i;  I  \  C      \  K  W  S 


:!!).-. 


riiiliii.n'.    iniTird    nil    .anlik'MT    l]r;i(lsrl>    nlliirlii'il    Id    Ihc  dl'    uiiiiM',    ri'>|iiTl  iM'ly.      'I'lic   sub.-oil    is   sand    Mini    ;ir;ivi;l 

pdsis.    'I'lir  roiidwiiy  has  a  solid-floor  roust  nutioii  of  wood  uilli  rock  at  i-otiipaial  ivcly  shallow  depth.     Tim  two  piers 

i)h"k  on  roiu  rote  on  hiiekle-phites.     Tlie  street -(•a  r  traeks  went  to  ■i'-i  and  ^iO.!)  It..  respe<-tively,  Ijclow  ])ool-l'idl  level, 

iire  hiid  adjoininn;  the  triisses,  with  t!)e  roadway   in  the  Tlie  lower  part  of  each  |)ier  is  71x2(5  ft.,  and  tlie  colfer- 

ceiiter,  as  the  width  wa.s  not  sufficient  .'or  four  line.s  of  dam  was  mack;  '(■(>.'(<JH  ft.,  to  {(ive  room  for  forms.    After 
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travel.     The  county  laid  the  tracks,  and  rents  them  to  the 
.street-railway  ioni]iaiiy  iisiiiii'  them. 

In  profile,  the  bridge  has  ;5%  grade  up  toward  the 
river  on  each  side  as  far  as  the  main  piers,  and  0.8% 
grade  on  tlie  flanks  of  the  channel  span,  with  vertical 
curves  connecting  at  tlie  center  and  at  the  main  ])iers  to 
the  adjoining  grades. 

.SuBS'fMri'M'UUK 

The  foundations  were  imi  difliiult 
i>elow  the  surface  and  the  earth  o\e 
piers,  pedestals  and  aliiitineiits  mi  hind  were  built  in  open 
excavation.  The  ri\cr  piers  were  built  in  open  colfer- 
dams  .Iriveii  to  rock,  which  were  to  i)e  pumped  out  dry 
for  concreting.  But  it  did  not  prove  possible  to  drain 
them  entirely,  and  the  lower  10  ft.  of  concrete  in  the 
river  piers  was  deposited  under  water. 

All  parts  of  the  substructure  are  of  concrete,  but  the 
main  and  anchor  jiiers  of  the  cantilever  bridge  are  faced 
with  sandstone,  and  the  caps  of  the  pedestals  and  the 
bridge-seats  of  the  aluitments  are  also  of  sandstone. 
Beaver  \'alley  sandstone  obtained  from  Wampum,  Penn., 
and  Morgantowu.  \\".  \'a..  was  u.sed.  The  largest  pieces 
were  the  granite  liridge-seats  on  the  main  piers,  each  con- 
sisting of  two  slabs  4  ft.  by  11  ft.  by  M  ft.  thick,  joined 
on  the  longitudinal  center  line  of  the  truss,  making  the 
bridge-seat  Sx  1  1    ft    by  ;!   ft.  thick. 

The   two   river   piers   were   founded    i 
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dredging  the  pier  site  to  rock,  the  coffer-dam  was  built 
111  ]ilace  by  floating  out  rings  of  Vl\Vl  timbers  +o  form 
the  inner  bracing  and  driving  sheathing  on  the  outside 
to  rock.  Backfill  of  clay  was  deposited  around  the  sheath- 
ing to  seal  the  colTer-dam,  and  then  the  inside  was 
cleaned  down  to  rock  with  a  clam-shell  bucket  and 
pumped  out.  The  coffer-dam  leaked  sufficiently,  how- 
ever, that  the  break-do\ni  of  one  of  the  pumps  Id  to  ? 
decision  to  deposit  the  lower  10  ft.  of  concrete  under 
water.  When  this  concrete  had  set,  the  leakage  was  small 
enough  to  be  readily  controlled  by  a  snifll  pump,  and  the 
pier  was  built  up  without  further  i-icident.  The  con- 
crete below  water  was  built  in  forms,  while  above  water 
the  sandstone  facing  acted  as  a  form,  be'ng  backed  up 
with  concrete  as  fast  as  the  stone  was  set 

The  preceding  refers  to  the  construction  of  the  first 
of  the  two  river  piers.  The  same  method  was  used  in  the 
following  spring  for  the  other  pier,  as  careful  levels 
showed  no  settlement  of  the  finished  work  and  it  was 
therefore  concluded  that  the  deposition  of  concrete  under 
water  to  form  the  footing  course  was  satisfactory.  Both 
piers  showed  a  settlement  of  about  %  in-  in  nine  months 
after  construction. 

The  substructure  work  involved  the  following  quanti- 
ties: 

stone   cu. yd,    ,  6,183 

Foundation  concrete,  cvi.yd 4,451 

Pier  coQcrete,  cu.yd 2!906 

Total 13„=>40  cu.yd. 

Superstructure 

The  trusses  of  the  bridge  are  of  full  pin-connected 
type.  This  makes  the  structure  unusual  among  large 
modern  liridges,  as  the  tendency  has  been  toward  using 
pin  and  rivet  joints  in  a  compromise  arrangement,  or 
else  riveted  connections  only,  in  bridges  of  large  size. 

Loads  axd  Stresses — The  loading  for  which  the 
trusses  were  designed  was  30C0  lb.  per  lin.ft.  of  truss  for 
the  approach  spans,  1600  lb.  per  Im.ft.  of  truss  for  the 
three  cantilever  spans,  and  a  wind  load  of  3.5  lb.  per 
sq.ft.  of  exposed  surface  of  both  trusses  on  the-  unloadea 
bridge.  The  floor-.system  was  designed  for  two  50-ton 
cars,  a  1.5-ton  rojler,  a  .5-ton  wason.  or  a  distributed  load- 
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ing  of  100  lb.  per  aq.h.,  in  .«iuh  coiiibination  or  selection 
as  to  give  maximum  stresses. 

The  unit-.sti esses  governing  tiie  design  were:  In  elionl, 
eyeljar  and  floor  members,  •<J4,00U  lb.  per  sq.in.  for  dead- 
load  and  12.000  for  live-load:  in  stringers.  -20.000  and 
8000;  in  posts.  20,000  and  10.000;  in  bracing,  13.000: 
in  pins,  bending,  25,000,  etc.  In  all  cases  the  allowable 
stress-intensities  in  compression  were  the  tensile  values 
reduced  bv  a  straight-line  column  formula.  The  maxi- 
mum stress  from  combined  dead,  live  and  wind  load  was 
limited  to  20,000  lb.  per  sq.in..  reduced  by  conipressioii 
formulas  for  struts. 

SpKfiAL  Lattick — The  general  design  made  all  com- 
pression members  of  two  built  channels  latticed  together. 
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The  colli ractor  in  ihcikiiig  over  the  design  found  it 
necesMiirv  to  increase  the  bottom-chord  section  coii- 
t»i(lerably  in  many  panels,  and  as  (he  dejith  of  the  chord 
couhl  not  lie  iiicreiised  without  extensive  changes  the  sec- 
tion was  altered  to  two  built  l-shapeil  sections  latticed, 
of  the  origiiiiil  depth.  2M  in.  The  latticing  was  at  the 
::>me  time  changed  from  (i-iii.  iliiiniiels  to  flat  bars,  and 
in  some  panels  to  a  special  lattiie  of  single  angles  set 
with  vertex  u|>  and  flatteneil  at  ends  iind  center  for  rivet- 
ing. This  type  of  lattice,  which  is  new  so  far  as  is  known. 
JH  hIiowii  iiy  sketch  in  Fig.  2;  it  was  used  in  :ix3\ /'a  in. 
and  m/^x-'Vox  t'fl-in.  HizcH.     Tests    of    such    lattice    bars 


showed  an  ultimate  strength  of  2:;,000  to  2G,000  lb.  per 
sq.in..  whereas  -Vin.  and  G-iii.  channel  struts  failed  at 
16,000  to  IS.oiiii  II).  per  sq.in.  This  .special  angle  lattice, 
being  placcil  with  the  point  of  the  angle  up,  sheds  water 
perfectly. 

LoXG  Kivirrs — The  s))lices  in  the  iiottoni  chord  were 
made  a  little  to  one  side  of  the  panel-points.  The  splice- 
plate  sections  were  proportioned  for  50%  of  the  stress  in 
the  member,  threat  thicknesses  of  metal  were  reached  at 
the  foot  of  the  main  post  over  the  main  ])ier  and  at  the 
anchorage  shoe.  At  the  main  shoe,  rivets  of  lOi/4-in. 
grip  had  to  be  used  and,  at  the  same  panel-point,  around 
the  bearing  of  the  main  i>in  the  rivets  have  C%-in.  grip. 
These  are  all  shop  ri\c1s.  and  no  dilFicuJty  in  driving 
them  tight  is  reported.  A  number  of  (icld  rivets  of 
.jf'',i-iii.  grip  cici-nr  in  the  structure.  These  pass  through 
four  ^^■('b-|>lat<'s  and  six  splice-plates  witii  l.S  jiainted 
surt'aci.'s.  and  trouble  was  cxpcrii'iiccd  in  getting  them 
tight  with  pneumatic  hainiiicrs.  A  pneumatic  grip 
riveter  was  then  used,  and  satisfactory  results  oiitained. 
Tile  size  of  the  connect icms  in  this  structure  is  further 
indicated  liy  tiie  fact  tliat  the  largest  jiin  is  11  in.  in 
diameter. 

Ax(Hoi!-Ai!.M  Tof  ChoiiI) — All  important  change  was 
made  by  the  bridge  company  in  redesigning  the  top  chord 
of  the  anchor  arm.  This  to))  chord  as  originally  desiirned 
in  the  county  engineer's  office  consisted  nf  cyebars  ])ai-ked 
together  with  a  light  coni])ressi()n  memlier.  Diiliciilly  in 
getting  a  -atisracl<iry  distribiit  inn  of  stress  between  the 
ditlereiit  pai'ts  of  the  inembci-  was  anticijiated  by  the 
contractor:  also,  the  member  hail  nut  sutlicienl  compri's- 
sive  strength  to  enable  I  be  aiicbcir  arm  to  swing  cle;ir  of 
its  falsework  before  the  crcclinii  nf  the  caiitile\ci'  arm. 
This  meant  danger  of  cnllapsc  if  a  Ibiod  sluiiild  carry 
away  tlu'  falsework  befoi-e  I  lie  i-aiilile\er  arm  was  erected 
far  eiiongb  to  put  tension  into  ibc  lop  chord  of  the 
anchor  arm.  The  design  was  ibei-cfnre  changed  to  make 
tlii>  top  chord  a  rigid  member,  lliinigh  still  of  pin-con- 
iicf-ted  tyjje.  The  arraiigeincnl  nf  the  successive  paneU 
of  the  chord  oifered  some  diiliciilly  in  securing  a  sni1ai)le 
packing  of  the  members  at  llie  jninls  on  the  pins,  the  sin- 
cessixe  chord  sections  having  lo  lap  past  each  other  to 
form  leiision  heads.  The  limil  design  shows  the  i>ane'> 
alternatelv  narrow  and  wide,  bill  with  the  Ihiiiges  ke|il 
at  practK-ally  I  he  same  lohd  wiiltli  by  using  angles  ef 
diU'ereiit  widths  of  leg. 

A\(  iiou.'.nio  Dktaii.s- -The  anchorage  engages  ]trac- 
tically  the  full  weight  of  I  he  anchor  pier,  oy  means  of  a 
pair  of  lattice  girders  licdd.'il  in  I  be  anchor  pii-r  al  the 
fool  of  the  anchor  chain,  e.xli'iidinu  the  full  IcligUi  of  the 
jiier.  These  girders  also  help  lo  lie  the  anchor-pier 
masonry  together,  ami  prevent  cracking. 

To  allow  for  llie  sirelcb  of  ibe  aiii'lior  chains  as  the 
load  gradually  came  upon  ibein  iliiiing  the  biiMding  <iul 
of  the  caiitile\er  arm.  Ibi'  well  anmnd  ibe  upper  |iari  of 
each  anchor  chain  wa>  Icfi  open  unlil  llie  bridge  was 
coin|)leted.  This  stretch  had  also  lo  be  allowid  for  at  ihe 
connection  id"  the  iiiichor  chiiin  with  Ihe  shoe,  so  ns  lo 
keep  the  shoe  bearing  on  the  pier.  Inslead  of  using 
wedges  for  this  purpose,  as  was  done  in  the  Reaver 
Mridge.*  iin  eccentric  iidjiislinenl  was  emiiloyed,  which  is 
shown  in  the  drawing  Fig.  T\,  'I'he  adjustment  is  litted 
111  the  lower  end  of  the  short  rocker  which  coniieits  the 
end  pill  of  the  bridge  with  the  pin  at   Ihe  shoe.    The  bd- 
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Icr  is  :i  !'-"'|-iii.  liiii.  liikinj;-  the  lowci-  ciul  nf  llic  rnikiT 
Mild  llic  ii|)[ici'  cliil  (if  llir  aiiilKii-  cvcliiirs.  ami  also  |iass- 
iii^i'  tlirougli  tho  wolis  ciT  ilic  sluic  Wliciv  passiiiff  tlirougli 
these  wobs,  however,  Ihe  )Mn  is  (iinied  down  to  7%  in. 
and  is  siirnniiidcd  iiy  a  Ihiiiy-ed  sleel  sleeve,  wlmse  hole  is 
liored  '/L'  '"■  eceelllrie  lo  i|s  outer  ei  l-eiiiii  I'ei  eilee.  Tilis 
sleeve  is  sealed  in  the  weli  of  llie  slini'.  and  when  turned 
in  its  seat  shifts  ihe  pin  a  total  aiiioiinl  id'  1  in.  up  or 
(iown. 

The  adjustment  of  this  ecfentric  was  made  when  llie 
rreoper  traveler  stood  at  its  extreme  position,  near  th" 
middle  of  the  suspended  span.  The  anchorage  l)ull  under 
tliis  loading  was  almost  the  same  as  the  maxiinnni  load- 
uplift  on  the  eomjjleted  liridge.  Therefore,  when  the 
eeeentrips  had  been  tunie<l  to  bring  the  eiul  shoes  into 
firm  bearing  on  their  beils,  the  anchorage  eyebars  were 
held  at  maximum  stretch,  and  no  looseness  or  pounding 
eould  dex'elop  under  any  load  conditions  in  the  fiitiu'e. 
The   eeeentries    were    retained    in    their   adjusted    position 
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by  screw.s  entering  tap]ied  holes  in  the  shoe  webs,  drilled 
and  tapped  after  the  adjustment. 

Main  Shoe — The  main  shoes,  steel-riveted  assem- 
blages, designed  with  three  ribs  and  three  diaphragms, 
receive  the  14-in.  pins  at  the  base  of  the  main  or  tower 
posts.  These  posts  have  three  webs,  joined  by  latticing. 
The  pin  bearing  in  the  three  ribs  of  the  shoe  is 
17%  in.  wide.  Each  shoe  has  a  base  8x9  ft.,  is  about  8V2 
ft.  high  to  eenter  of  pin,  and  weighs  37,860  lb. 

The  two  shoes  on  each  pier  are  connected  by  a  strut 
30  in.  wide  by  4  ft.  deep,  independent  of  the  cross-brac- 
ing of  the  trusses.  The  end  attachment  gussets  of  the 
strut  also  carry  the  floor-beam  over  the  pier,  whic'h  ar- 
rangement avoids  the  necessity  of  attaching  this  floor- 
beam  to  the  truss  post  and  carrying  the  load  down 
through  the  pin.  The  proldem  of  making  the  connections 
at  this  panel-point  was  greatly  simplified  by  thus  elimi- 
nating the  floor-beam  connection. 

Some  of  the  connections  of  the  web  members  at  the 
bottom-chord  panel-points  were  simplified  by  making  the 
forked  connection  common  to  two  web  members.  At 
hfi,  for  instance,  the  connection  is  shop-riveted  to  one  of 
the  two  diagonals  and  the  other  diagonal  is  field-riveted 


to  it  at  a  point  .'iUj  ft.  from  the  pin  center.  At  the  foot 
of  \\w  inaiii  louiT  the  |Miniipal  eoitipression  diagonalH 
are  similarly  icuineeted.  except  that  here  the  connection  w 
a  separate  erection  piece,  both  diagonals  beting  neld-eon- 
iieeled  to  it.  'I'lie  secondary  stresses  due  to  such  connec- 
tion were  properly  allowed  for  in  proportioning  the 
members. 

HliAciNd-  'riie  briilge  is  braced  by  a  full  top-lateral 
system,  supplemented  by  portals  in  the  i)lanes  of  the  end 
posts  and  of  the  principal  diagonals  leading  down  to  the 
main  pier,  and  by  transverse  sway  fraities  at  all  panel- 
points.  It  has  no  hottoiii-lateral  brai-ing,  however,  the 
liuckleplate  floor  with  its  stilVening  by  the  stringers  and 
iloor-beams  being  relied  upon  to  take  all  the  wind  shear. 
At  tlie  einls  the  wind  reaction  must  ])asK  down  the  rocker-* 
into  the  eml  shoos.  The  near-by  Beaver  bridge,  with  a 
full  bottom-lateral  system,  has  a  separate  wind  abutment 
with  sliding  connection,  on  the  middle  of  the  anchor  pier, 
engaging  the  end  of  the  lateral  system. 

A  sliding  connection  was  required  iij  the  Sewickley 
bridge,  however,  at  the  junction  of  cantilever  arm  and 
suspended  .span.  Tt  is  made  on  the  middle  line  of  the 
bridge,  by  a  square  sliding  Mock  on  tin'  end  of  a  triangu- 
lar lateral  frame  in  the  end  p; I  of  the  suspended  span 

engaging  jaw  plates  on  the  end  of  the  cantilever  arm. 

The  ty))e  of  portal  and  sway  bracing  used  is  indicated 
l)y  the  sections  in  Figs,  'i  and  •'!. 

C'AMBKii  Provisiox — The  bridge  was  cambered  to  come. 
to  its  theoretical  shape  under  full  load.  This  meant 
clianging  the  length  of  each  member  by  an  amount  equal 
to  its  change  of  length  under  full  load,  but  in  the  op- 
posite direction;  that  is  to  say.  building  the  compres- 
sion members  longer  than  their  geometric  length  and  the 
tension  members  shorter.  Xo  difficidties  w'ere  encoun- 
tered in  bringing  members  together  at  joints  during  erec- 
tion on  account  of  their  departure  from  geometric  length, 
as  there  are  practically  no  redundant  or  excess  members 
in  the  framework. 

The  stringers  were  affected  by  this  camber  provision, 
as  their  lengths  correspond  to  geometric  lengths,  while 
the  bottom  chords  of  the  truss,  being  in  compression, 
were  l)uilt  longer  than  geometric  length.  The  stringers, 
intended  to  fit  agaiiist  the  \vebs  of  the  floor-beams  and 
rivet  to  them,  were  thus  too  short  until  after  the  bottom 
chord  was  under  considerable  compression.  For  this  rea- 
.son  during  erection  the  stringers  were  carried  on  shelf- 
angles  riveted  to  the  floor-beam  webs;  these  shelf-angles 
were  supported  by  stiffeners  proportioned  for  the  erec- 
tion floor-loads. 

Erection  An.jt'sriiEXT — For  making  the  adjustment 
at  the  ends  of  the  suspended  span  the  bottom-chord  wedge 
device  and  top-chord  toggle  which  had  been  used  in  the 
Beaver  Bridge  were  borrowed.  These  devices  are  shown 
in  Fig.  6.  No  trouble  was  experienced  in  using  them. 
The  wedges  and  toggles  were  so  set  prior  to  beginning  the 
erection  of  the  suspended  span  that  the  subsequent 
motion  would  only  have  to  be  a  slacking  off  and  not  a 
drawing  up,  the  latter,  of  course,  requiring  much  greater 
])ower  to  operate. 

It  was  also  necessary  to  provide  adjustment  in  the  cen- 
ter panel  of  the  suspended  .span.  The  original  design 
showed  crossed  diagonal  eyebars  in  this  panel  without 
any  adjustment.  The  contractors  substituted  compression 
members  for  the  lower  halves  of  these  diagonals  and  ad- 
justable eyebar  members  for  the  upper  portion,  with  the 
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ceutral  couueetiou  plate  riveted  to  the  lower  subdiagonal 
on  the  side  first  erected.  With  this  arrangement  all  parts 
of  the  c-eutral  panel  web  were  readily  supported,  and  the 
upper  adju^^table  diagonals,  which  were  detailed  to  be 
seated  outside  of  the  connection  plate,  were  then  easily 
slipped  on  and  tightened  up. 

Erection 
The  anchor  arms  on  both  sides  of  the  river  were  erected 
on  falsework  in  accordance  with  ordinary  practice.     The 
traveler  used  for  this  work  was  a  three-bent  outside  trav- 
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Fi(!.  6.    AD.nsTi.vfi  l)i;vin:s.AT  Exns  or  Sisi'KNDkd 
Span 

(Deslgnt-d  for  Bt-avt-r   Bridge  and  fiist   ust-d   Ihen-. ) 

t'ler,  specially  designed  and  built  for  this  bridge,  but  so 
made  as  to  be  capable  of  use  for  almost  any  erection  con- 
ditions, i.e.,  with  trusses  of  any  spacing  and  any  height. 
by  making  the  transverse  anil  longitudinal  framing  and 
the  vertical   frames  themselves  adjustable  in   length  over 


oentrations  of  load  on  the  front  trucks  of  the  locomotive 
crane,  to  prevent  overloading  the  stringer  brackets;  this 
was  done  by  taking  off  the  rear  counterbalance  and  sup- 
porting the  front  of  the  crane  by  special  outriggers, 
carrying  the  load  to  four  lines  of  stringers. 

The  upper  parts  of  the  main  posts  were  somewhat 
higher  than  the  main  traveler.  They  were  erected  by 
hoist  falls  slung  from  gallows-frame  extensions  built  on 
to])  of  the  traveler  and  carried  on  rearward  projections  of 
the  loading  girders  which  extend  along  the  top  of  the 
traveler  over  the  truss  locations.  This  arrangement  gave 
rise  to  no  difficulty. 

The  original  plan  was  to  erect  the  entire  clianiiel  siian 
liy  the  cantilever  method,  setting  a  top-chord  or  creeper 
traveler  on  the  trusses  after  erecting  one  panel  outside 
1)1'  the  main  jiicr.  and  carrying  on  the  further  work  with 
liiis  traveler.  The  contractor,  however,  preferred  to 
erect  the  cantilever  arm  with  the  main  traveler.  As  the 
truss  details  were  not  strong  enough  to  cany  the  main 
traveler,  he  secured  permission  from  the  government  for 
extending  falsework  out  to  the  ends  of  the  cantilever 
arms,  on  one  side  of  the  channel  at  a  time  so  as  to  leave 
a  clear  width  of  at  least  500  ft.  The  main  traveler,  there- 
fore, erected  the  bridge  out  to  the  end  of  the  cantilever 
arm  on  either  side,  running  on  this  falsework,  and  finally 
assembled  the  creeper  traveler  on  the  top  chord  for  erect- 
ing the  half  of  the  suspended  span:  llicii  the  fal.-<evvork 
was  pulled  and  taken  to  the  other  side,  aiul  driven  there 
for  the  erection  of  the  other  cantilever  arm. 

To  avoid  any  chance  of  overloading  this  falsework  by 
concentration  of  the  weight  of  the  cantilever  arm,  which 
(lefiected  progressively  as  the  erection  went  forward,  the 
trusses  were  kept  free  of  the  falsework  except  for  the 
panel  in  course  of  erection.  This  subject  required  care- 
ful attention,  as  the  outer  end  of  the  lantilcver  arm  with 
the  traveler  at  that  jHiint  had  a  ilrtlcii  khi  dl'  about  !<•  in. 
below  its  unstrained  position. 

As  the  traveler  was  carried  by  'lie  falsework  at  all 
times,  in  case  of  damage  to  the  falsework  bv  ice  or  hii^h 
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a  large  range  of  dimensions.  The  floor  .«yslcm  of  the 
bridge,  ns  well  as  the  lients  of  falsework  supporting  the 
whole  Btructtire  were,  however,  Hct  by  a  locomotive  crane, 
whicli  proved  very  adviiiitngeous  for  quick  working.  At 
Roinc  pointH  it  wan  necessary  to  distribute  Ihc  hi'jh  (on- 


waler  there  would  have  been  great  risk  of  loss.  There- 
forif  the  effect  of  carrying  (he  traveler  lashed  to  the  eanti- 
lever  arm,  after  knocking  out  (he  blocking  under  the 
traveler  so  ns  to  leave  the  fal.scwork  free,  was  investi- 
•_'iited.      Ii    was  found   that  the  Htructure  would   be  safe 
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Fi(is.  9  'I'o  12.    KifKrrici.x  of  Sibi'KXDKi)  Si'.w,  and  C'Losriii-: 

Flu.  !).    EiiKCTiox  IX  Phoguess,  Mar.  21.  ISIll  Fkj.   10.    Closing  Bottoxf  Choud,  May  15.  1911 

Ftc.   11.    Diinixc  ('f.xtkr  Pin  in  Bottom  Ckokd,  Fig.    12.     Mioni.E   Fi,ooiMii:A.\r    i\    Pi.\ri;.   Ad.itstmknt 

May  15.   1911  Not    Ykt    Madk.    M \\    Ki.    l!in. 

uuder  tlie-sc  foiidirioiis  excfpt   after  the  ereotion  of  the  The   bridge  w.as  desii^ned   by  .1.   (i.   ('half ant,   Comity 

creeper    traveler,    under    which    eoiulition    the    structure  Engineer   of   Allegheny   County,    and    (i.    (iudnumds<oii. 

Would  be  over-stressed.     The  working  schedule  was  laid  Consulting  Engineer.     A.  W.  Buel,  Consulting  Engineer, 

out  .<o  that  the  assembling  of  the  creeper  traveler  would  was  retained  by  the  F'ort    I'itt    Bridge    Works    to    take 

he  done  in  a  season  when  there  is  no  danger  of  high-water  charge  of  revision  of  the  design,  detailing  and  design  of 

or  ice  trouble.     Xo  conditions  occurred  at  any  time  to  en-  the   travelers:    besides   carrying   out   this    v.-ork   he    also 

danger  the  cantilever  falsework,  though  tlic  anchor-arm  acted    in   ronsulting  capacity    during    erection.     H.    P. 

falsework  went  through  some  critical  periods.  Rlickic  is  Chief  Engineer  of  the  Fort  Pitt  Bridge  Works. 

The  erection   of   the   Sewicklev   bridge   was   comjileted  ?{ 

during    I'Ul.    the    SU.-;pended    S|)an    havinu'    liccn    closed    on  S«l"eral   Froduetlon  of  the   Inlted   StateH  in    1912.   promises 

AT     •   M^     1011                    I                     r                        -^  ifj   show    recoi-d-breaking   fiKures.   accoi'ding   to   a   recent   press 

ma_y    Ib.    Ull.  buUetin    of   the    U.    S.    Geological    Survey.      In    addition    to    the 

The    weights    of    the    |irilicipal    elements    of    the    bridge  ''oal    production    of    550.000. OOO    tons     (noted    in    "Engineering 

are  given   in   the  followill"'   t-dilc-  Xews."   Jan.    9.    1913.    p.    90).    there   is   an    estimated    production 

*^                                                •"                •  of  refined  copper  of  l,5fi0. 000.000   lb.   compared   with    1.434.000.- 

WEIGHTS  OF  STEEL.  SEWICKI.F.V  BRIDGE  f**"*    f°''    ISll:    the    Arizona    production    is    expected    to    exceed 

„,                ,                          „     ,  ,  350,000.000    lb.,    a    record    for    that   or   an.v   other   state.      In    the 

Shape.s  and  Bunkle-  .,..  .,  ,  ..  ,.  .  . 

Plates          Eyebiir.s        plaK's            Total  gold-mining    industry,    the    smallest    production    since    190i    is 

lb.                  lb                 ib                  lb.  estimated:  for  1912  the  value  is  expected  to  be  $91,685,000.     In 

^PP™«'' spuns  ,                           1.029,7(14                            21U.47.5        1,240,179  silver   production   an    output    of  65,000,000   oz.    is   indicated,    the 

AScho™fm3(incl  tower  posts).    3,717;741          464'560      247  965        4,430,'266  highest   figure   since    1892;    the   average    price    of   silver    in    the 

Cantilever  arms                              1,849,693         533,150      162,725        2,545,568  year   was   60.9c.   per   oz.      Preliminary    figures   for   lead   show  a 

.Suspended  span                              1,454,230         204.405      146,445        1.805,080  small    decline    from    the   high-record   figures   of   1912,    the   total 

8,124,014       1,222,715      767,610      10,114,339  output  of  refined,  desilverized    and  soft  lead  from  foreign  and 

Railing  .          '.30o!461  domestic    ore    being    4S0.965    short    tons    valued    at    $43,286,850. 

The  domestic  production   was  20.000   tons  greater  than  in  1911 

q,,              t      c     1       1     ■  1         •                                  iotal            10,414,800  _44ij9o   short    tons.      Of  zinc,    324,000    tons  are   reported   from 

lUe  cost   Ot   the   bridge   is  as  follows:  domestic    ores    and    14.700    tons    from    foreign    ores,    a    total    of 

Substructure,  incl   filling  and  paving $120,293  84  338,700   tons  valued   at    $46,731,000   compared    with    287.000    tons 

St^"c™r"ans                        398,966  83  in  1911.     The  production   of  iron  ore  promises  to  be  some  30% 

'8,17800  greater  than  in  1911,  being  about  57.000,000  long  tons— a   pos- 

rotal »537,438.67  sibl,e  record    figure. 
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A  Project    for    Regrading  Rincon 
Hill,  San  Francisco,  Calif. 

Tlie  cilv  of  San  F^alu■i^;oo  has  been  provided  l)_v  nature 
with  a  reasonably  good  iiarbor,  but  with  rehitively 
meager  land  facilities  for  access  to  docks  and  for  associ- 
ated industrial  districts.  To  make  uj)  in  large  measure 
for  this  deficiency  a  scheme  is  on  foot  to  regrade  a  jag- 
ged elevation  near  the  water  front,  known  as  Rincon  Hill. 
To  prepare  the  way  for  necessary  action  by  the  city  the 
scheme  has  been  studied  in  much  detail  for  some  months 
past  by  the  engineering  department  of  the  San  Francisco 
('handler  of  Commerce  and,  as  regards  projjcrty  values 
anil  financing  generally,  by  a  committee  of  the  Associ- 
ated Savings  Ranks  of  San  Francisco,  .lolin  S.  Drum  is 
chairman  of  this  committee  an<l  he  is  also  a  director  of 
the  Chamber  of  Commerce.  The  engineering  estimate:' 
have  been  made  by  A.  II.  Campbell,  engineer  in  charge 
of  the  Inspection  Bureau  of  the  Chamber  of  Commerce. 
(The  Bureau  inspects  all  city  work  paid  for  from  the  pro- 
ceeds of  bond  issues. ) 

An  account  of  this  interesting  project,  with  ^Ir. 
Campbell's  estimates  in  some  detail,  is  published  in  the 
Journal  of  the  Chamber  for  January,  1013.  The  ■/oiinuil 
states  that  it  proposed  to  remove  or  lower  Rincon  Hill  in 
.■■•■''  r  thnt  "Smii    Fraiicisco  ni;iv  h-.wv  :i  dofiiicil   and   wrW 
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(Th<-  upper  vli-w  Id  aHsumed  looklngr  noi-lhwi'st  and  the 
lower   one    looklriK   BOuthwest). 

equipped  industrial  district  and  easy  access  to  llir  new 
docks  south  of  Harrison  St." 

W'c  reproduce  from  the  Joiinial  views  of  model-  of 
Rincon  Flill  now  and  as  it  woidd  apjiear  "after  regrading 
had  turnecl  it  into  a  choice  warehouse  and  factory"  dis- 
trict, with  grades  "practical  for  railway  spurs  and  heavy 
teaming." 

Of  the  alternative  grading  plans  under  consideration 
the  execution  of  one  is  estinniled  to  cost  $1,7H(),()(I(I,  and 
of  the  other.  $r),2r,7,(m).  Hither  |>lan  would  involve  abt.ut 
1,000,000  cu.yd.  of  street  excavation  which,  with  re- 
pavcnient  and  other  street  and  .xewer  work,  would  cost 
about  Siil,r)Or»,000.  The  \oliinie  of  nwilorial  to  be  re- 
moved from  private  (irojierty  in  the  regrailins;  is  not 
stated,  hilt  the  estimated  cost  of  this  work  is  $:{.'i8a.000 
under  the  less  and  $.'J,.')r)7,0(IO  under  the  more  expensive 
plan.     The  esfinnited   |ire.«ent   value  of  the   1H  blocks,  of 


]n-ivate  property  embraced  in  the  iiuiri^  o\])ensive  re- 
grading plan  is  $8,818,000,  or  an  average  of  $2  per  sq.ft. 
This  estimate  assumes  the  market  value  of  the  land  at 
twice  its  assessed  valuation.  If  the  street  grades  were 
reduced  to  2%,  it  is  estimated  that  this  land  would  be 
worth  at  least  $3..5()  per  sq.ft.,  making  a  gain  of  about 
.$fi, 700,(100.  The  scheme  seems  to  be  to  meet  the  cost  of 
regrading  by  a.ssessments  for  benefits  distributed  over  a 
large  assessment  area.  The  Chaiiihrr  of  Commerce  Jour- 
nal (juotes  M.  M.  O'Shaughnessy.  City  Engineer  of  San 
Francisco,  as  .«aying : 

This  Rincon  HiU  property  is  focally  located  between  the 
new  docks  and  the  warehouse  district.  If  it  were  graded  It 
would  be  worth  from  $400  to  S!.tOO  a  front  foot.  Its  present 
valtie  is  not  much  more  than  $125  a  front  foot.  There  is  rock 
foundation  throughout  the  entire  area  and  no  piling  would  be 
necessary  for  the  construction  of  the  largest  buildings. 


City  Planning* 


It  is  gratifying  to  note  the  continued  interest  and  the 
srowing  appreciation  of  the  value  of  town  planning.  Dur- 
ing the  past  year  many  cities  in  the  United  States  and 
I'anada  have  turned  their  attention  to  the  subject.  Some  are 
taking  active  steps  to  improve  their  water  fronts,  solve  rail- 
road problems  or  to  plan  civic  centers.  Others  are  turning 
their  attention  to  suburban  development  and  in  a  few  more 
Mmbitious  instances  comprehensive  plans  are  being  prepared 
liir    the    growth    and    development    of    the    entire    city. 

The  activity  in  the  various  societies  and  civic  bodies  con- 
tinues, and  lectures  on  city  planning  and  meetings  devoted 
to  the  subject  are  on  the  increase.  The  result  of  these 
activities  has  been  to  interest  the  city  authorities  them- 
selves and  it  is  encouraging  to  note  that  in  numerous  cases 
the  local  city  governments  have  espoused  the  idea,  and, 
recognizing  the  value  of  technical  advice,  have  appointed 
expert  advisors  to  guide  them  in  the  development  of  their 
cities. 

It  was  the  thought  of  your  Committee  that  we  could  per- 
fnrm  a  service  to  the  members  of  the  .\merican  Institute  of 
.Vrchitects  by  suggesting  some  general  ideas  that  might 
serve  as  a  guide  for  municipalities  in  the  preparation  of 
their  plans  and  in  the  adoption  of  the  necessary  legislation. 
The  authorities  as  a  rule  are  somewhat  at  a  loss  to  know 
hiiw  to  proceed   and   the   first   steps  are   the  most  difficult. 

Much  interest  has  been  shown  in  the  Town  Planning  .\ct 
|1!)0!I]  now  in  force  in  England  and  it  seemed  possible  that 
this  act  or  a  modification  of  it  might  serve  as  a  basis  for  a 
similar  law  that  would  be  suitable  to  .American  cities,  .\fter 
consideration,  however,  this  did  not  appear  feasible.  The 
Knglish  Town  Planning  .\it  provides  for  a  central  body 
possessing  absolute  power  which  can  criticize  and  control  the 
lilans  of  all  lOnglish  cities  which  must  be  presented  to  it 
for  its  approvalt.  This  does  not  appear  to  be  possible  in  our 
country.  The  laws  in  each  state  are  different  and  each  town 
planning  act  would  necessarily  have  to  be  drawn  to  conform 
to    the    stiite    law.      Lately    a    very    strung    movement    In    favor 


•Repiiil  of  ('(iinmiHee  im  Town  IMaTiniiig.  as  read  before 
the  American  In.stitute  of  .\rchlleets.  Washington.  D.  C, 
Diceniber.  1912.  The  report  will  be  published  in  full  In  the 
.Journal  of  the  Institute.  The  Committee  was  composed  ab 
follows;  Messrs.  Arnold  W,  Hrunner.  Chairman;  \V.  11.  H. 
Wilcox.   C.   I>.    Korie.   .Jr..  .1.    H.   Coolldge.   .Ir.   and   Glenn    Brown. 

tThls  statement  and  the  remainder  of  thi>  paragraph  seem 
llkelv  to  mislead  those  unfamiliar  with  the  scope  of  thv- 
Town  Planning  Act  and  the  way  it  Is  being  administered  by 
the  Local  Oovernmenl  Hoard.  The  act  grants  mtinlclpnlltles 
large  new  powiM-H  over  the  laying  out  of  undeveloped  iiro!i», 
but  Instead  of  going  Into  minute  details,  as  Is  done  In  our 
own  stall'  legislation.  It  i-ntrusts  the  formulation  of  detallii 
of  procedure  to  the  Local  (iovernni<-nt  Hoard,  whose  ap- 
proval must  also  be  «c-cured  before  any  plan  can  be  adopted. 
The  act.  at  least  so  far  as  yet  applied,  relates  to  the  lay- 
ing out  of  undi'Veloped  areas.  Of  course  central  control  over 
town  planning  would  He  In  the  several  stati'S,  under  our 
plan  of  governmi'nt.  Such  control  would  be  no  more  a 
violation  iif  municipal  home  rule  than  Is  the  control  now  ex- 
erdsi-d  bv  a  numbiT  of  our  stale  boards  of  health,  Btule 
water-supply  eommisHlons,  thi'  MasaeliuHettH  Oas  and  lOlec- 
trlc  ComnilHBlon  and  some  of  our  public  service  commUslons 
over  public  WHter-»upi>lles.  sewnge  disposal,  und  gas  and 
I'leelrlc  light  plants.  Ci-ntral  admlnlHtrallve  control  sub- 
Hlllut.s  fi.r  shifting  leglHlnllve  eontrid  and  Interference  the 
jurlMdUllon  of  a  relatively  permanent  body,  provided  with  n 
Htaff  of  technically  tralni'd  men.  Sn  far  as  city  planning 
KneM,  most  of  i>ur  American  cities,  far  from  poHsesRlng  home 
ruli'  powem  to  ileal  with  Ihi-  HUbjeet,  have  no  powers  what- 
evi'r;  and  when  they  want  suidi  power  or  anv  change  III 
even  mln<ir  detailH  of  It,  they  must  run  to  the  legislature. — 
Kd.    Kng.    News. 
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iif  wli;it  is  liill.'ii  "lujiiu-  rule"  for  cities  li;us  iiwuiili'HtiMl  it- 
self so  Unit  a  (fem-ral  state  law  jfoverniriK  the  jxiwers  of  a 
elty  to  make  its  plans  would,  we  think,  be  very  uni)o|iular. 
The  eoiiditions,  not  only  in  different  stales,  hut  in  dlffc>n-nt 
cities,  vary  so  greatly  that  we  believe  It  would  not  lie  well 
to   attempt    to    frame    a    Keneral    law. 

The  regulations  that  obtain  in  Prance  and  in  (iermany 
seem  entircl.v  inapplicable  to  our  form  of  f;fovernmcnt  and 
apparently  it  is  advisable  for  our  cities  to  make  their  own 
rules   and    reKUlations. 

It  has  been  found  to  be  extremely  difficult  to  obtain  doeu- 
nients  and  pictures  that  relate  to  city  planning  and  there  is 
:i  constant  demand  for  such  data.  We  sussest  that  the 
.\merican  Institute  of  Architects  enlarge  its  present  collec- 
tion of  lantern  slides  and  procure  views  of  the  best  i  x- 
amples  in  Kurope  and  America.  Many  pictures  can  be  ob- 
tained showing  suburban  development  and  gai-den  cities,  al.^n 
views  of  civic  centers,  street  intersections,  settings  for  build- 
ings, water  fronts,  railroad  terminals  and  similar  subjects 
illustrating  problems  connected  with  city  planning.  The.se 
might  be  loaned  to  the  members  of  the  Institute  to  assist 
them  in  their  work,  or  copies  might  be  made  at  a  nomitial 
cost   and   sold    to    those   interested. 

It  is  most  desirable  that  some  central  library  should  col- 
lect plans  of  important  cities,  properly  drawn  to  scale,  and 
there  is  much  detailed  information  that  is  constantly  re- 
quired. Undoubtedly  the  possession  of  this  library  would  be 
of  great  value  to  our  members  and  it  seems  to  your  com- 
mittee that  the  American  Institute  of  Architects  should  take 
immediate  steps  to  collect  maps  and  documents  which  w<iu!d 
fo'-m  the  nucleus  of  such  a  library.  We  believe  that  the 
cost  might  be  met  by  private  subscription.  The  value  of  this 
can  hardly  be  overestimated.  The  cost  of  additional  lantern 
slides  is  easily  within  our  means  and  would  be  a  very  great 
service  to  members  who  wish  to  deliver  lectures  on  city 
planning,  but  we  strongly  urge  the  foundation  of  a  real 
reference   library   on   cit>-   planning. 


Classified  Salary    and  Wage  Budget 
Estimates  of  Chicago  for  1913* 

Appropriations  made  for  .salary  ami  wajre.s  of  em- 
ployees in  the  service  of  the  city  of  Thicago,  exchisi\e  of 
the  employees  in  the  park  boards,  the  sanitary  district  and 
t'ook  County,  amount  to  an  aggregate  of  $28,782,699 
for  the  year  1913.  This  appropriation  will  care  for  ap- 
I'lro.ximately  22,825  employees,  of  whom  1-1:,935  are  Under 
the  nuinicipal  city  service. 

The  details  of  the  1913  City  Budget  have  just  been 
I'l-epared  by  the  Efficiency  Division  of  the  Civil  Service 
< 'oimnission  as  the  result  of  a  comprehensive  analysis  of 
the  employment  conditions  in  the  city  of  Chicago.  This 
analysis  shows  that  the  compensation  and  distribution  of 
positions  in  the  city  service  are  as  follows : 

No.  of  Total  .Average    %  of 

Service  Employees  salaries  salary      total 

Medical .  347  $    .347,925  S1003           12 

ICngineering .  352  647,819  1843           2.3 

Clerical 1,146  1,400,365  1222            4  9 

Police 4,482  5,921,935  1323         20.5 

(-'pcrating  Engineering..  .576  1,283,284  1274           4.4 

Fire 1,893  2,718,641  1436           9.4 

library 149  141,350  954           0  5 

liispection 728  945,705  1401           3  3 

Supervising 320  398,558  1383            1  4 

bkilled  labor 2,267  2,594,960  9  0 

I-abor 2,676  1,920,881  6.7 

Educational 7,229  8,360,685  29.0 

r,aw  and  municipal  courts 525  999,560  3.5 

.Wministrative 137  456,371  1.6 

Blanket  appropriation — emergencies...  662,660  2.3 

22,825        28,782,699        1261       100 

Because  of  the  stringency  in  funds,  occasioned  by  the 
new  interpretation  of  the  Juul  Law  by  the  Su])remo 
Court,  only  80%  of  the  above  amounts  are  being  paid 
to  the  employees.  This  will  continue  until  such  time  as 
relief  is  obtained  from  the  legislature. 

According  to  the  functions  of  different   departments, 

'Condensed  from  a  press  statement  sent  to  this  journal  by 
•).    I..   .Jacobs,    Efficiency   Engineer,    Chicago   Civil   Service   Com- 


Ibe  lily   i,-;  i'ni|)l(,yiii;r  ami  cNpcmliiig  f'fir  services  lh<'  fnl- 
InU'illg  : 

No   of  Tolal 

employeen        milary  Percent. 

Safi'ly  r.f  iml.li,- M.I.I  |,r.,|„rly 7,771       110,21)8,1.11  .35  8 

hervi.e,  public  «..rliM  iuul  improvcn]eutH 5,103           5,«(SS,246  11)  B 

1  ubif  l„  11,  ,,,„  1,1            njt^i         I0,7I9.9K0  37  4 

I','"'""';'  I ,      ,■:.■.•■•,. ■'"•'■  .-.77.161)  2.0 

1  orl.-t';il    .  I '.  1. 1    ih'l  ;t(bii]nif4tration  of  juHtire. .  .525  l.fM)S.()*)I  3  5 

I'or  iiibiuiniriLlj..,,   :,iiil   IcKiKlation  281  480,785  1.7 

22,825         28,782,699       100 

The  total  iip|)r()|M'iat  ions  lor  19];i  U,y  nil  j)iirpo.ses  and 
.M.r\ices  by  depiirl  iiicni.s  ;iiv  ;,Mvrii   m  the  following: 

Hoard  of  Education  »18,941,2.50  28.6% 

)epartm.-nt  of  I-ublK-  Work..i 17,002,840  25.8% 

n,.partnicnt  of  I'oli,-.-....                                          8,968,944  13. .5% 

Dcpnrtni.nt  of  Ii.iance,  Comptroller's  OfTce                       .5,.534  .509  8  4% 

f '"'  Dt-Partment   .  .        5,093,31 3  7 . 7% 

Department  of  I'.lectncity 1  7;jo  2.54  2  6% 

Chicago  Public  Library 1,'.351,'640  2  0% 

Harbor  and  Subway  Commission. . . .  l'l98'470  1  8% 

Department  of  Health i;i20;851  !>% 

-Miscellaneous 5,196,477  7.9% 

Distributions  of  total  a|i|iropriiil  ims  for  all  needs  and 
.services  according  to  functions  of  the  city  lioviTiiment  are 
as  follows : 

Public  betterments $21,476,487  32  4% 

Service  public  works  and  improvements 2()[o86]9.54  .30  4% 

Safety  of  public  and  property 16  437  916  24  9% 

''""'=»°"^<' 6,059,074  9.1% 

Legal...    ...               1,287,601  1.9% 

Administration  and  properties 850,479  1.3% 

The  above  amounts  include  the  moneys  appropriated 
from  the  corporate-purposes  fund,  the  water  fuml.  the 
bridge-bond  fund,  traction  deposits,  the  sinking  fund, 
public-library  fund,  Aluni.ipal  Tuberculosis  Sanitarium 
fund,  .school  fund  and  ruiids  conlingent  upon  sale  of 
lionds  during  1913. 

Diagrammatic  charts  have  been  drawn  which  give  a  pic- 
torial and  vivid  display  of  the  physical  conditions  of  or- 
ganization, comiiensation,  cla.ss  of  work,  and  responsi- 
bilities of  all  positions  in  the  city  service,  fn  addition 
to  the.se,  the  physical  detail  is  accompanied  with  all  the 
civil-service  data  necessary  to  make  the  chart  a  complete 
analysis  of  the  annual  budget,  both  as  to  number  of  eni- 
l)loyees  and  the  salary  items  in  each  dejiartment  of  the 
city  service.  The  entire  plan  i.s  one  of  scientific  analysis 
of  the  public  service.  [See  Eng.  Xews,  May  3,  1912, 
pp.  834-5,  for  similar  charts  for  1913  and  for  a  more  de- 
tailed statement  of  classified  positions  and  average  salaries 
than  are  here  given. — Ei>.  | 

Tlie.se  distribution  ami  comiicnsation  charts  serve  two 
great  functions:  the  lirst.  for  administrative  pur])oses, 
and  the  second,  for  educational  piii'po.ses. 

This  is  the  third  analysis  of  the  employment  con- 
ditions of  the  city  government  and  the  charts  show  con- 
tinued improvement  in  the  classification,  standardization 
and  equalization  of  compensation  of  all  positions  in  the 
city  service.  By  this  analysis  it  has  been  possible  to  com- 
pare the  compensation  of  positions  of  similar  duties. 

The  citizen  who  studies  the  entries  on  the  charts  and 
who  notes  the  way  in  which  each  position  is  classified  and 
labeled  according  to  its  general  duties,  and  how  it  is  mea.s- 
ured  and  graded  according  to  its  importance,  responsi- 
bility and  authority,  will  see  the  close  relationship  exist- 
ing between  the  organization  of  departments  and  the 
functions  performed   by  the   Civil    Service   Commission. 


v.  S.  .Vrmy  .\ viators  are  to  receive  20%  increase  in  pay 
while  engaged  in  this  work  as  compensation  for  the  added 
hazard  of  the  occupation.  As  introduced  in  the  House,  the 
bill  for  this  gave  an  increased  compensation  of  100%,  but  the 
Senate  held  that  it  was  unnecessary  to  pay  so  much  as  there 
were   plenty   of  volunteers. 
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Street  Cleaning  Efficiency  Standards  for  Chicago 


By  F.  H.  (ENFiELrt  axd  A.  B.  Skgir* 


SYXOPSIS — .4  detailed  analytical  study  of  street-clean- 
ing conditions  and  methods  in  Chicago  was  made  in  1912 
by  the  Efficiency  Division  of  the  local  Civil  Service  Corn- 
mission.  Standards  based  on  these  studies  have  been 
formulated  to  govern  frequencies  of  cleaning  on  different 
classes  of  streets  and  also  the  standard  unit  amount  of 
cleaning  to  be  expected  from  each  cleaner  for  different 
paved  surfaces. 

The  Civil  Service  t'onimissiou  of  Cliicago,  acting  under 
instruction  from  the  City  Council,  made  an  investigation 
of  street  and  alley  cleaning  and  of  refuse  collection  and 
removal  in  C'hicago  (see  this  journal  for  Jan.  16,  1913. 
for  an  account  of  the  latter).  These  activities  are  per- 
formed under  the  direction  and  supervision  of  the  Bureau 
of  Streets.  Department  of  Public  Works,  and  are  carried 
on  separately  for  each  of  the  3.5  wards  of  the  city. 

All  availahie  records  concerning  the  kind,  age  and 
physical  condition  of  pavements  in  Chicago  were  exam- 
ined by  the  Connnission.  Records  of  costs  of  .street 
cleaning  as  recorded  for  the  city  were  of  little  value,  due 
to-  recent  changes  in  ward  boundaries.  Tiiis  necessitated 
a  complete  study  of  all  conditions  affecting  street 
cleaning. 

The  lack  of  a  uniform  .system  of  records  ami  co.st  figur- 
ing for  the  various  cities  of  this  country  and  of  Europe 
made  it  impo.<sible  to  u.'se  the  costs  of  other  cities  as  a 
basis  of  comparison.  Investigation  conducted  by  the 
United  States  Bureau  of  the  Census  indicates  that  the 
unit  cost  of  street  cleaning  in  cities  under  300.01)0 
population  was  consi<leraldy  le.«s  than  in  cities  of  over 
300,000.  A  study  of  methods  used  and  efficiency  of  labor 
would  leatl  to  the  opposite  conclusion. 

Street-cleaning  work,  as  performed  in  tlie  various  sec- 
tions in  the  City  of  Chicago,  is  intended  to  cover  all 
paved  streets  and  alleys  and  consists  of  (1)  cleaning 
streets  by  hand  with  brooms,  (2)  patrolling  streets  with 
boulevard  scrapers.  (3)  cleaning  streets  and  alleys  by 
gangs  of  men  equijtped  with  necessary  tools,  (4)  flushing 
streets  with  machine  flushers,  (5)  cleaning  streets  with 
machine  sweepers. 

The  methods  employed  by  the  various  wards  are  gener- 
ally the  same,  varying  .somewhat  with  the  character  of 
pavement.  In  most  cases  the  streets  are  cleaned  by  hand 
under  the  block  or  |)atrol  system.  The  street  dirt  is  col- 
lected by  the  sweeper  in  push-carts  of  12  cu.ft.  capacity 
and  <luni|icd  onto  vacant  lots  or  in  nnu.«ed  alleys,  where 
it  is  picki'd  up  by  dirt  wagons  and  carted  to  the  dumps 
All  work  within  a  ward  is  uniler  the  direct  supervision 
of  a  ward  su|ierinlendent  who  reports  to  the  second  as- 
sistant suiK»rintcn(lenl  of  streets. 

The  organization  maintained  by  each  ward  siiperin- 
tendent  is  as  follows:  street  swee]»ers  are  assigned  to  par- 
ticular blocks  or  .xectirnis  of  streets  and  work  under  the 
direct  supervisifin  of  a  sub-foreriuin,  who  in  turn  reports 
daily  the  time  of  swee|)ers  and  general  condition  of  his 
district  to  the  ward  superintendent. 

The  dirt   whi<h  cfdiects  upo?i   the  streets  of  a  city   is 


derived  from  a  number  of  different  sources,  the  principal 
ones  of  which  are  as  follows: 


(1)  Excrement  of  animals. 

(2)  Material  lost  by  passing  vehicles, 
'3)  Dirt  swept  'from  sidewalks  and  thn 
(4)  Dirt  from  unpaved  streets  and  alleys. 
(.5)  Falling  leaves. 

(6)  Building  construction. 

(7)  Soot  and  dust  from  the  air. 

(8)  Material  originating  from  the  wear  of  pavements. 


from  buildings  onto  the  street. 


The  amount  of  street  dirt  which  is  directly  attributed 
to  horse-drawn  vehicle  traffic  is  apparent  from  (jeorge  A. 
Soper's  statement  "that  on  an  average  1000  horses  will 
excrete  500  gal.  of  urine  and  ten  tons  of  dung  during  a 
working  day  of  eight  hours."  This  is  by  far  the  most 
important  source  of  street  dirt  and  has  been  given  the 
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greatest  weight  in  the  preparation  of  the  schedules  and 
standards  used  as  a  basis  for  the  estimates  of  future  ex- 
penditures. 

It  has  been  found  (hat.  except  in  very  rare  instances, 
I  lie  amount  of  cleaning  whicii  any  street  requires, 
other  things  being  equal,  is  directly  proixirtional  to  the 
density  of  horse-drawn  vehicles  uiniii  the  street. 

The  rlifliculties  whicli  lay  in  the  way  of  this  conclu- 
sion arose  from  various  sources,  as  follows: 

First:  It  was  found  that  there  was  no  staiidaril  in  the 
city  f(M'  street  cleaning:  that  the  apjiropriatioiis  marked 
the  limit  of  expenditures :  that  in  arranging  street-clean- 
ing schedules,  various  residence  streets  which  had  a  very 
light  traffic  were  given  cleaning  daily  chiefly  becaus(!  the- 
chanced  to  lie  close  to  some  other  street  which  called  for 
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(hiilv  rliMiiin.i;.  M:iiiy  jK-opIc  in  tlir  millyiiii,'  wiii'ds  ilr- 
sii'cd  till'  s;iliic  sci'\icc  tluit  vvns  nivrii  uilhiii  llic  sli()|)|iiiii.' 
(li.sl  rid,  iiiiil  ill  iii:iisinf,f  stnli'Miciils  Id  llic  ('oiiiniissioii. 
gave  tlit'ir  (i|iiiiiiiiis  iipnii  IIimI   liiisis. 

Second:  'I'lii'  iiii|Hii1;iiir('  III'  llic  chaiailcr  (if  Irallic 
wlicllicr  llic  wa.uciiis  wci'c  licinily  nr  li^iilly  loailcil,  was 
grciltlv  oNCi'csl  iiiialcd  and  dclail>  wliirli  lia\c  liccn 
proven  liy  lliis  iincsliyalmn  In  lie  of  c(iiii|iaial  i\cl y  small 
viiiiie  M'cre  ^really  inaLiiii  licil  ;  llial  is,  ii|i()ii  a  cai'id'n! 
talmlatidii  to  dclcrniinc  ilie  ini|)orlance  of  tlie.se  factoi->, 
'*■  was  learned  that   sonic  lA'  iliciii  gave  negative  results 

.V  trallic  census  conducted  on  .">00  diU'ereni  sections  ol' 
8lre;>ts  in  the  city  rc\ealed  the  J'ollou  iiii^  : 

That  the  iiuiidiei'.or  three-horse  and  t'ourdiorsc  \chiclc.- 
witliin  any  uard  was  alnioist  negligible  in  eoni|)arison  wilh 
the  iHunlicr  of  cuic-horse  and  two-horse  vehicles. 

'JMial  the  varialiiui  in  the  ratio  of  onc-liorsc  \cliiclcs 
to  two-horse  \chiilcs  in  \ari(ius  wards  of  I  he  city  was 
very  small  and  llial  I'm-  all  |iraclic'al  !iiii-|i(iscs  all  hoi'sc- 
(Irawn  \-ehiclcs  could  he  grouped  (ogclhcr  to  form  one 
arbitrary  unit.  This  innni.'diatidy  simidilicd  the  mattci- 
of  a  .standai'd. 

Third:  The  absurd  \  icw  that  many  held  of  the  iiii- 
piu'tancc  of  ibe  width  ol'  strei'i  \\\Hm  the  cleaning  wliicii 
the  street  should  recei\c.  It  was  l(>ariie(l,  liowever,  thai 
tlie  main  importance  »(  the  width  of  tlie  .street  lay  in  de- 
termining the  densiiy  of  ti'atlic  upon  the  .street,  and  if 
the  number  of  horse-drawn  \ chicles  were  divided  by  the 
product  of  llie  width  of  sivecl  and  the'time.s  cleaned  per 
week,  a  constant  was  obtaini'il  which  was  a  standard  of 
tile  cleanliness  of  the  ward.  While  these  cleanliness 
ralio.s  were  not  always  constant  throughout,  a  ward,  still 
it  wa.s  noted  that  over  all  main  thoroughfares  in  any  ward 
the.se  ratios  were  practii'ally  a  constant  and  that  in  wards 
having  substantially  the  same  street  conditions,  the  aver- 
age ward  ratios  were  the  same.     In  other  words 


A'  =  number  of  times  a  street  is  cleaned  per  week. 

ff  =tctal  number  of  hor.se  drawn  vehicles  in  8-hour  day. 

W  =width  of  street  in  feet 

r=constant  of  eleaninp 

It  has  alst.)  been  noted  that  as  conditions  exist  in 
Cbicago,  it  is  important  lliat  the  streets  in  tlie  heart  of 
tile  city  be  kept  cleaner  than  the  streets  in  the  outlying 
districts,  as  it  is  the  cleanliness  within  the  heart  of  the 
city  that  fi.xes  the  reputation  of  the  community.  For  this 
reason  all  of  the  wards  (see  accompanying  map)  liave 
been  divided  into  two  classes,  as  follows: 

Inlying  wards.   1,   2.  3,  4.  5,   10,   ',G,   1?,  18,   19,  20, 

Outlying  wards.  G,  7.  11,  'ri.  i:i,  14,  L").  23,  24,  25, 
28.  30.  31.  8.  !l,  26,  27,  29,  32,  33,  34,  35. 

Tabulation  of  traffic  density,  street-cleaning  schedules 
and  conditions  gave  the  following  average  constants: 

Character  of  street  Inlying  wards  Outlyins  wards 

Business  streets  (or  manufaeturi!:^)  .  2  (>  2  8 

Residence  streets. .  .  2   1  2  .5 

It  is  api)arent  that  there  are  limits  to  the  application 
of  the  above  con.stants.  On  many  residence  streets  the 
traffic  is  .so  light  that  a  strict  application  of  the  constant 
would  give  absurd  results.  Car-track  streets  require  a 
definite  amount  of  cleaning  regardless  of  other  traffic. 
The  streets  around  cliurches,  schools,  hospitals,  play- 
grounds and  other  general  public  institutions  require  a 
certain  amount  of  attention  irrespective  of  ordinary  team 
traffic.      The    following    standards    have    therefore    been 


made    for   a    ininlniiim    cle-uiing   of   streets,    revrnidless   d! 

Iiallic: 

Mi.\iMi  .VI  (•i,i.;..\.\iNtis  I'Kit  \m;i;k  on  iiahd  pavi;.mi.;.\t.4, 
STRKETS  Willi  i,i(;irr  ritAi  rif 

I'ositicm  of  ward  f'leani'itfi 


IMINIMl'.M    CT.KAMXnS   PER   WT:i;k    oN    (Alt    I  1<A(  h    .-iTKKET.S 

WITH   i.iciir  TKA.M  traffic; 


lleail 


V  head  room—:)  to  10  min. 
Z  head  room — 10  min.  or  above 
IS  used  is  the  averaKC  time  betw< 


durinK  the 


ush  li. 


of  the  day. 

MINIMUM  CI.EA.M.XdS  I'ER  WKEK  WHERE  TIIIOHE  AHK  IMHI.IC: 
IUII,DIN'C;S 
Churches  Schools  Hospitals  and  general  public  institutionss 

Large — ."i  Large — 6  Large-    (i 

Medium — 2  Medium — .5  Medium — 4 

Small— 1  Small  -J  .  Small     2 

in  cases  where  the  pa\enicnt  of  streets  surrounding 
ihc  foregoing  is  macadam,  the  minimuin  number  of  clean- 
iiiiTs  shall  he  at  h'a.-l  onc-lwidrih  of  llial  for  hard  pavc- 
i/ieiits. 

In  studying  iiiaca.dam  ami  i-cdar  bloci;  ]iavcment>.  it 
has  been  noted  thai  I  here  were  various  standards  in  dif- 
ferent parts  of  llic  city  \\>v  cleaning  macadam  pavements 
anil  that  the  number  of  limes  macadam  is  cleaned  varies 
fri.ini  twice  per  year  in  the  outlying  wards  to  four  times 
per  year  in  the  inlying  wards.  Several  of  the  wards 
which  had  more  than  ample  appro])riations  gave  much 
better  service  on  macadam,  hut  as  an  average  the  follow- 
ing results  were  obtained  : 

CLEANING  OF  MACADAM  AND  CEDAR  BLOCK  PAVE.MENT.S 

Position  of  ward  Cleanings 

per   year 
'olying  4 

Intermediate 3 

Outl.ving.  2 

Inlying.  ...... 

Intermediate . 
Outlying.    . 


(same  as  above) 

H.  7,  11,  12,  13,  14,  1.^.,  23,  24,  25.  28,  30.  31. 

2fi,  27,  29,  32,  33,  34,  3.5. 

It  is  not  lii'licxed  that  this  standard  of  cleaning  will 
give  perfect  results,  but  this  .standard  will  give  uniform 
results  throughout  the  city  and  will  give  the  best  results 
the  finances  of  the  city  will  allow  at  the  present  time. 
In  order  to  obtain  street-cleaning  appropriations  accord- 
ing to  these  standards,  every  street  in  Chicago  has  been 
classified  according  to  kind  of  jjavement,  condition  of 
pavement,  car  track,  street-car  head  room,  percentage 
of  business  and  residence,  length,  width  and  traffic,  and 
from  these  tabulations  appropriation  estimates  have  been 
determined. 

One  difficulty  which  arose  in  obtaining  standard  areas 
of  iiavemeiit  a  man  should  clean  in  one  day  was  the  faulty 
opinion  that  many  ludd  as  to  the  amount  of  time  lost  in 
dod,<>iiig  traffic  on  heavy  traffic  streets.  To  determine 
what  this  time  loss  was  and  to  obtain  a  standard  for  street 
cleaning,  careful  stop-watch  observations  were  made  upon 
various  streets  of  the  city,  Ijoth  upon  first-class  inen  and 
upon  average  men.  The  results  of  these  .stop-watch  obser- 
vations showed  that  the  time  lost  in  necessarily  dodging 
traffic  seldom  exceeds  3^  of  the  total  time.  This  result 
is  a  great  deal  more  reasonable  than  would  appear  at  first 
sight.  A  good  street  sweeper  always  watches  the  traffic 
and  governs  himself  accordingly  and  when  an  automo- 
bile, a  street  car  or  a  wagon  apiiroaehes,  he  simply  steps 
to  one  side  and  continues  sweeping.  Not  all  sweepers 
do  this,  and  many  in  the  city's  employ  lose  as  much  as 
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20%  to  30%  of  their  time  avoiding  traffic,  but  in  practi- 
caliy  every  case  where  this  was  found,  it  coukl  be  di- 
rectly attributed  to  loafing  and  men  who  lost  an  exces- 
sive amount  of  time  dodging  traffic,  also  lost  an  exces- 
sive amount  of  time  in  unnecessary  operations. 

Stop-watch  observations  showed  that  it  was  possible 
for  a  man  to  cover  34,000  sq.yd.  of  asphalt  pavement  in 
good  condition  in  one  working  day  of  eight  hours.  One 
sweeper,  during  a  stop-watch  olx^ervation  extending  over 
three  hours,  was  observed  to  clean  an  average  of  fS 
sq.yd.  of  asphalt  pavement  per  minute  on  a  heavy  traffic 
street  under  an  elevated  railway,  or  an  equivalent  of 
37,440  sq.yd.  of  pavement  per  day.  The  pavement,  in 
order  to  receive  perfect  cleaning,  .should  have  received 
10%  more  attention  than  was  given  it,  and  the  number  of 
square  yards  was,  therefore,  reduced  10%. 

A  man  to  work  to  100%  efficiency  under  present  con- 
ditions should  therefore  cover  34,000  sq.yd.  of  asphalt 
pavement  in  a  working  day  of  eight  hours.  An  average  of 
the  schedules  of  various  ward  superintendents  shows  that 
at  the  present  time  the  street  cleaners  are  cleaning  about 
21,100  sq.yd.  of  pavement  i)er  eight-hour  day.  It  was 
assumed,  however,  that  if  sweepers  were  given  a  standard 
amount  of  pavement  to  keep  clean  and  given  a  standard 
number  of  times  to  cover  the  pavement  each  day  that 
the  city  should  expect  at  lea.st  63%  efficiency  from  their 
street  sweejiers,  and  an  assumed  standard  was  adopted 
for  this  appropriation  of  21,500  .^q.yd.  of  asphalt  per  day. 
It  is  not  believed  that  this  standard  is  excessive,  as  it  is 
being  exceeded  in  a  great  many  instances  in  different  sec- 
tions of  the  city  by  very  ordinary  sweepers,  while  there 
are  a  few  instances  where  sweepers  are  performing  50% 
more  work. 

After  making  a  careful  study  of  the  cleaning  schedules 
in  the  city  of  Chicago,  and  after  investigating  the  re- 
sults oljtained  in  other  cities,  it  was  determined  that 
brick  was  35%  barder  to  clean  than  asphalt,  or  in  other 
words,  to  obtain  the  amount  of  i)rick  pavement  which  a 
man  sliouhl  be  expected  to  clean  in  an  eight-iiour  day.  it 
is  necessary  to  divide  the  amount  of  asphalt  tliat  a  man 
can  clean  in  a  day  by  1.35.  Using  a  standard  of  63% 
efficiency,  this  gives  16,000  sq.yd.  per  day  as.  a  standard 
for  brick  in  first-class  condition. 

A  like  study  showed  that  granite  was  60^^  harder  to 
clean  than  asphalt,  or  in  other  words,  a  man  should  be 
expected  to  clean  13,400  sq.yil.  i)er  working  ('ay  of  eight 
hours. 

A  careful  study  of  various  wanls  of  the  city  showed 
that  pavement  in  fair  condition  was  10*^  and  pavement 
in  bad  condition  was  'iO'/f  harder  to  clean  than  ])ave- 
ment  in  good  condition.  The  lollowing  table  has.  tlii-re- 
fore.  been  dr-duced : 


r  Materinl 

Aapfaalt. . 

Ajpbmlt.. 

Aapbalt.. 

Aapbali 

Cnoaot?  bl'K'k 

Brick.. 

Brick.. 

Brick. 

OrmniU' 

Granite 


Fair 
Had 


Pfior 
Cood 
Fair 
I'oor 


FnvestigJitiiiiis  of  cond 
streets  and  careful  time  st 
meiit  lielween  car  tracks,  a 
was  '.Iti'y,  harder  to  clean 
tracks  of  the  same  ninteria 


Standard 

100"^  pfficioncy 
M'Z  ntandanf 
DOC'  (,f  itiKxl  oKphall 
mV,  1,1  icocxi  axphall 
Good  afifihalt 
Anphall  +  13.? 
on''/,  of  Kood  hriok 
IW',    of    1100.1    lirirk 
An>halt  +  1  0 
W/f  n1  gootl  Kranilr 
•  80%  of  good  itraniu- 

it  ions    on     various 
udies  indicated  that 
II  othiT  conditions  be 
than   t>iivcriicnt  outs 
I.     It.  tlicrcfdre.  beca 


Kqutvali'fii 

M],yd 
'  rH.WKl 

■.•I..VKI 

I7.-.'<KI 
2I..Vl<l 
Iti.rHK) 

I  I.  UK) 
ll'.WKI 
I. ■).«») 
12.I(K) 
I0,7(K) 

street -car 
the  pave- 
\ns  equal, 
ide  of  car 
me  a  very 


simple  matter  to  determine  the  cost  of  cleaning  car 
tracks,  as  30%  was  added  to  the  area  between  the  tracks 
and  the  cost  of  cleaning  computed  according  to  the  stand- 
ards given  above. 

In  arriving  at  a  standard  for  the  cleaning  of  macadam 
])avements  for  the  first  cleaning  iii  the  .spring  of  the  year. 
the  daily  reports  of  the  gang  cleaners  were  .studied  over 
the  months  of  March,  April  and  May  for  the  following 
wards:  the  6th,  Tth.  26th,  2Tth  and "9th.  These  wards 
have  perhaps  the  largest  percentage  of  macadam  pave- 
ment in  the  city  and  have  the  most  varied  conditions. 
Constants  obtained  by  the  use  of  these  wards  are  ap- 
plicable to  all  the  wards  in  the  city.  A  cai'eful  study  of 
the  daily  reports  leads  to  the  eonclusiuns  stated  below. 

In  estimating  the  amount  of  money  required  for  the 
cleaning  of  macadam  pavements,  the  following  divisions 
have  been  made  and  the  following  standards  used : 

COST  OF  LABOR  REQUIRED  FOR  CLEANING  MACADAM  IN  SPRING 

Macadam  good  Macadam  fair  Macadam  poor 

Heavy  Light  Heavy  Light  Heavy  Light 

traffic  traffic  traffic  traffic  traffic  traffic 

$1  05  $0  80  $1  73  $1   30  $2  00  $1.50 

A  sum  equal  to  400  teams  and  autos  has  been  taken  as 
the  division  between  heavy  and  li.irht  traffic  for  macadam 
jiavement — that  is  to  say,  wherever  the  total  number  of 
teams  and  autos  passing  in  an  eight-hour  day  is  less  than 
400  vehicles,  the  street  will  be  termed  as  light  traffic; 
wherever  the  number  of  teams  and  autos  exceeds  400.  the 
traffic  will  be  termed  as  heavy. 

The  investigation  described  above  was  made  by  the 
Chicago  Civil  Service  Commission,  under  the  direction  of 
Major  .James  Miles,  examiner  in  charge  of  the  Efficiency 
Division,  and  "J.  L.  Jacobs,  en.ijineer  in  charge,  and  F.  H. 
Cenfield  and  A.  B.  Segiir.  engineers  of  the  Efficiency 
Division. 

Street  Cleaning  Costs  at  Spokane, 
Wash.,  in   1912 

By  S.  .\.  LKViN(iT(iN* 

As  the  result  of  a  unit-cost  .>;ystcm  installed  in  the  De- 
I>artment  of  Public  Works  of  Spokane,  Wash.,  by  0.  C. 
Coates,  commissioner,  and  \.  W.  Swenson.  superinten- 
dent of  public  works,  the  accompanying  actual  costs  of 
street  cleaning  for  the  calendar  year  1912  are  available. 

The  figures  given  show  the  actual  cost  of  cleaning,  in- 
cluding all  incidental  items.  We  have  endeavored  to 
kec])  these  data  in  such  shiipe  ihiii  the  actual  cost  of  eacii 
operation  can  be  arrived  nl  iiml  so  tiial  such  items  of  ex- 
pense as  are  [irovided  fur  under  .«eparate  appropriations 
can  be  noted. 

The  use  of  fliishers  for  oidy  5l/o  monliis  was  due  to 
the  fact  that  in  this  climate  the  weather  is  not  favorable 
for  this  method  of  cleanin.ir  for  any  greater  length  of 
time.  Our  data  show  that  we  o])erated  finshers  chea])er 
limn  the  other  methods  of  cleaning  aiul  we  are  very  much 
in  favor  of  this  method,  as  it  is  undoulilcdly  the  ideal 
method  of  cleaning  streets. 

\  gasoline-power  sweeper  was  tried  as  an  experiment 
and  the  cost  of  actual  cleaning  was  found  to  be  far  below 
the  cost  of  other  methods  of  cleaning,  but  as  this  ma- 
chine had  not  been  brought  to  perfection,  the  cost  of  re- 
pairs amounted  to  more  than  the  actmd  cleaning. 
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Oiii-  svslciii  111'  •■irriviiiL;'  jit  cdsl  iinil  iiiiinlicr  of  \iii-(N 
('li'iuii'il  if<  :i.'^  I'lilldws:  I'lach  st  I'ccl-clcaiiiiii;'  siili-r(ii-cinnii 
is  |ir(i\  i(lc(l  Willi  ,-i  |>i'iiili'il  (liiily-ri'iKii't  I'diiii  and  is 
oMiu'i'il  111  liirii  III  at  llic  end  of  I'arli  ilav  lliis  iM|iini 
[)r(i|K'ilv  lilk'd  (Hit.  'I'll!'  n>|)(irl  slums  the  Ikiui's  worked, 
name-  nf  laii(irer>.  hired  leanis  aiiil  tile  miliiher  of  streets 
cleaned:  it  also  u'lxes  the  iintn<'s  ol'  streets  eloaiied,  to- 
uvlher  with  the  iiiterseel  i  iiu'  streets  at  whieli  the  eleaiiei' 
starli'd  and  linished.     l-'roin  this  report  the  cost  is  fifiured 

sUlii  the  Vill'daue  e(ini|Ulted  rroni  a  hiuik.  e(i||||iiled  hy  Ihi' 
cli.e'ilieer's  olliee,  showinu'  the  nnininT  cd'  yards  on  e\i'ry 
piived  stivet  in  the  i  ily.  I'rom  iiitei'seetini^'  street  to  iider- 
sectin.if  street.* 

All  to(ds  and  e(|ui|iiiieiit  are  taken  care  of  at  the  city 
yards  and  the  eosi  oF  repairs,  lahor  and  material,  is  re- 
ported hy  tile  yard   loreniau  in  eliarwe  of  this  work. 

The  charge  ol'  H>1.50  per  day  tor  use  of  eity  teams  is 
the  actual  co.st  per  day  tor  I'eed,  stable  eare  and  hlaek- 
.siiiilh  Work  on  two  horses. 

The  charge  of  $7  jter  day  for  use  of  aulo-truek  in- 
cludes gasoline,  rei)airs  and  depreeiation.  This  truck  is 
owned  by  the  I)ei)artnient  of  Public  Works,  but  when  not 
in  use  for  street-cleaning  purposes  it  is  rented  to  other 
divisions  at  the  above  rate,  jilus  tlie  wages  of  driver  and 
helpers. 

CO.ST  OF   STRKKT   <  i.i:»MN<i,   SI"OK\Mi:,   «.\!<H.,  FOR   'I'HK 
IK  All    nil  2 

TOT  VI,  AREAS  CLEANED  AND  DIRT.  REMOVED: 

Cleaned  by  sweepers  and  flushers 1,283,718  sq.yd. 

Cleaned  by  white  wings  (hand  eleaning) 206,008  sq.yd. 


Grand  total 1,489,721  sq.yd 

Cleaned  by  sweepers  6^  months 1,283,713  sq.yd. 

Cleaned  by  sweepers  5 j  months 477,584  sq.yd 

Cleaned  by  flushers  5J  months 806,120  sq.yd 

I)irt  removed 10,445  cu.yd 

HORSEPOWER  SWEEPER: 

Area  swept  to  keep  this  districi  clean 100,7S5,63.S  .sq.yd 

Cost  of  horsepower  sweeping 

Sweeping  Cu.'t     t(i    de.iii    once 

Hired  teams  and  teamsters. $9226  90 

I'se  city  teams 806,80     .$10,033,70.,  ,$0,0995.^)  per  1000  sq.yd. 


Filers. 


.  J9954 .  60  9,9.54  60. .    SO  09885  per  1000  sq.yd. 


Pick  up 

Hired  teams  and  teamsters,, So418. 75 

Use  city  teams 628 ,  SO 

Auto  truck-drivers  and  hclp- 

ners 2276.03 

Auto  truck  rental  (city)  ....   2231 .  70     $10.555 . 


1047    per  1000  sq.yd. 


!,0U3  75.  $0,020771'.  per  1000  .sqyd. 


Sprinklers 

Hired  teams  and  teamsters ,  $2090 '00 

City  teams 3  75 

Maintenance  sweepers 

Labor $304.85 

Material 825.42       $1,130  27..   SO  011215per  1000  sq.yd. 

Totals  hor.se  sweeping $33,767  70..   $0  33.")0fllper  1000  sq.yd. 

Cost  to  clean  1000  sq.yd.  once 33Jc. 

GA.SOLINE  POWER  SWEEPER  (one  used  as  experiment) : 

Area  swept  to  keep  this  district  clean.  6,090,518  sq.yd. 

Cost  of  auto-power  sweeping 

Sweeping  Cost  to  clean  once 

Operator  and  helper.  S420  00         $420  00, ,.    $0,06896  per  1000  sq.yd. 

Pilers 


$485 


$485 ,  25. .    $0 .  079672ppr  1000  sq.yd. 


Pick 


up 


Hired  teams  and  team.sters  $18  00 

I'ae  eity  teams 10  50 

Auto  truck-driver  and  help- 
ers   193,07 

Auto  truck  rental  (city) 164   75  $388 ,  32. .  ,  $0  06375  per  1000  sq.yd. 


•The  record  blank  used  is  about  11  in.  wide  and  S  in.  hish. 
Space  is  provided  tor  recording  the  yardage  covered  and  the 
nuinber  of  hours  spent  on  each  street  by  the  subforeman,  and 
by  horse  sweepers,  power  sweepers,  flushers,  pilers.  pickup 
teams,  sprinklers,  auto-truck  and  laborers,  followed  bv  the 
per  diem  charge  for  each.  In  the  upper  left-hand  corner 
there  is  a  small  tabular  form  with  stubs  for  power,  horse, 
flush  and  hand  cleaning  and  column  heads  for  dirt  removed, 
icu.yd.),  water  used  (tanks  of),  and  condition  of  weather. 
In  the  corresponding-  upper  right-hand  corner  there  is  a  space 
tor  date  and   remarks. 


laintenance  tnveoper 

Labor $311   K3 

tiasolene .  145  1)0 

Oil 19.36 

Repairs 247.85 

epiiig 


$724.04. 
$2,017.01. 


.»()  102,i'iO  per  KKKlMj.yd. 


HORSE  A.Vl)  Al'TO-POWEH  SWEEPERS: 

Since  keeping  1,283,713  sij.yd.  clean  for  6J  months  and  477..58-t  iK|.yd  clean  for 
5J  months  mvolvid  sweeping  a  total  area  of  100,876, l.W  »<|.yd.  this  district  muBt 
have  been  covered  110  times  during  the  year  at  a  cost  of  $36.89  per  1000  miyd. 

or $3.5,780.31 

CLEANING  BY  FLUSHERS: 

Total  area  of  district  kept  clean . . . 
Total  area  flushed  to  keep  this  dist 
Cost  of  eleaning  by  flushing: 
Flushing 

Hired  teams  and  teamsters  $8459  51 

Use  city  teams !).')0,.")0 


800,129  sq.yd. 

t  clean 70,.f8l,082  sq.yd. 


Pile 


,  $90.52  23 


.««,410  (II, 
$9,052  23. 


$0    1336     per 
$0   1286    per 


1000  sq.yd 
KJOO  sq.yd. 


Maintenance  flushers 

Labor 

Material 


Totals  flushing 

Cost  to  clean  1(K)0  sq.yd 
Cost  to  keep  clean: 
Flushing 


$1415 

.50 

840 

'•' 

$114 

67 

127 

34 

$2,2.56  25.    $0  03206  per  KM)  s^iyd. 


$242  01..    80  0034:i8per  1000  sq.yd. 


Pile 


$9,410,01. 

9,052.23, 

2,256,25. 

242.01. 

$20,960 ,  50 


)1167  per  sq.yd. 
II 123  per  sq.yd. 
102799  per  sq.yd. 
ion:i002  per  sq.yd. 


Totals $20,960,50 $0,02.59992  per  sq.yd. 

Cost  to  keep  1000  sq.yd.  clean $26.00 

Since  keeping  806,129  sq.yd.  clean  involved  flushing  an  area  of  70, .381, 682  sq.yd. 
this  district  must  have  been  covered  87.31  times  during  5J  months  at  a  cost  of 
$26  00  per  1000  sq.yd.  or $20,960,50 

WHITE  WINGS  OR  HAND  CLEANING: 


Total  area  of  district  kept  clean. ...  ,      , 

Total  area  cleaned  to  keep  this  district  clean. 

Cost  of  cleaning  by  hand 
Patrol $17,.528,49     $17,5: 


Pick  up 

Hired  teams  and  team- 
sters  

Use  city  teams 

Auto  truck-driver  and 
helpers 

Auto  truck  rental  (eity) 


206,008  sq.yd. 
63,886,054  sq.yd. 
Cost    to   clean    once 
$0  2744       per  1000  sq.yd 


Maintenance  tools 

Labor 

Material 


$2,118  00,.    $0  03310     per  1000  sq.yd. 


$379  18. .   $0  00.5936  per  1000  .sq.yd 


Totals  hand  cleaning $20.025.67. ,  $0  31.3496  per  1000  sq.yd. 

Cost  to  clean  1000  sq.yd.  once 31   4c 

Cost  to  keep  this  district  clean: 

Patrol $17..528,49 

Pickup 2,118.00 

Maintenance ...  379 .18 


$0  08509  per  sq.yd 
0  01028  per  sq.yd. 
0.0018    per  sq.yd 


Totals $20,025.67 

Since  keeping  206,008  sq.yd.  clean  involved  cleaning  I      ._  __, ^-., - 

this  district  must  have  been  covered  310  times  during  the  year  at  a  cost  of  $97!21 
per  1000  sq.yd.  or $20,025 ,  67 

TOTAL  STREET  CLEANING  AND  AVERAGE  U.NIT  COSTS  FOR  1912: 

Total  area  of  paved  streets  cleaned 

Total  area  covered  to  keep  ctean 

Cost  to  keep  clean  for  one  .year 

Cleaning $68,037.33 $0,04567  per  sq.yd. 

Auto  rental 2,420.95 0.001623  per  sq.yd 

:  city  teams   3,837.70 0 .  002577  per  sq.yd. 


$0.09721  per  sq.yd. 
I  of  63,886,054  sq.yd. 


1.489,721  sq.yd. 
241,143,892  sq.yd 


Maintenance. 


2,475.50 

Totals $76,771,48 

Total  average  cost  to  keep  clean 

Total  average  cost  to  clean  once ... 
Rate  of  wages  paid: 

General  foreman 

Sub  foreman 

Hired  teams  with  teamster 

Teamsters 

Use  citv  teams  

Laborers 

Rental  eity  auto  truck. 

Truck  driver  and  helpers 


0.001662  per  sq.yd 


$0.051334  per  sq.yd. 

$31, 53  per  1000  sq.yd 

0  31  per  1000  sq.yd. 

$150,00  per  month 
95  00  per  month 
6 .  00  per  day 
3 .  00  per  day 
1 ,  50  per  day 
,3 ,  00  per  day 
7  00  per  dav 
3  00  per  day 


The  KiKht  to  Kuuiiue  in  IndiLsfrtal  PurHuit.M  has  been 
granted  to  the  State  uf  -Vrizona  and  to  municipalities  in  that 
state  by  a  constitutional  amendment  recently  adopted  by  a 
popular  vote  of  14.92S  to  3602.  At  the  same  election  an 
amendment  was  adopted  extending  the  recall  to  all  public 
officers,  whether  elected  or  appointed,  and  another  one  to  the 
effect  that  taxes  may  be  assessed  as  may  be  prescribed  by 
law — evidently  opening  the  way,  constitutionally,  for  the 
single  tax  or  any  other  method  of  taxation  which  the  legis- 
lature  may   see  fit   to  adopt. 
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A  New  Entropy  Analog* 

By    V.    KARAPETOFFt 

Thermodynamics  is  not  the  specialty  of  th«-  writer  of  this 
article,  but  a  few  years  ago  he  became  incidentally  interested 
in  a  certain  phase  of  it.  and  made  an  effort  to  make  clear 
to  himself  the  physical  concept  of  entropy.  He  finally  worked 
out  a  mechanical  analog,  which  may  be  of  some  interest  to 
those  who.  like  himself,  are  not  satisfied  with  mathraetical 
definitions,  but  wish  to  have  a  physical  picture,  however  im- 
perfect. The  analog  is  based  upon  the  old  idea  of  heat-fluid 
or  caloric' 

In  the  twp  well  known  forms  of  energy,  namely,  mechani- 
cal energy  and  electrical  energy,  we  usually  distinguish  the 
quantity  factor  and  the  intensity  factor.  Thus,  the  energy 
of  the  water  in  a  storage  reservoir  is  a  product  of  the  weight 
»f  the  water,  which  is  the  quantity  factor,  by  the  hydraulic 
head,  which  is  the  intensity  factor.  The  energy  of  a  gas 
compressed  in  a  lank  is  proportional  to  the  quantity  of  gas, 
which  is  the  quantity  factor,  and  depends  upon  the  pressure, 
which  is  the  intensity  factor.  Again.  In  the  case  of  electrical 
energy,  the  quantity  of  electricity,  say  in  ampere-hours  (or 
coulombs),  is  the  quantity  factor,  and  the  voltage  is  the  in- 
tensity  factor. 

Similarly,  heat  energy  is  characterized  by  an  intensity 
factor,  temperature,  and  a  quantity  factor  called  entropy. 
The  concept  of  temperature  Is  familiar  to  us  all  from  our 
every-day  experience,  while  that  of  entropy  is  entirely  outside 
this  experience  and.  therefore,  presents  considerable  difficulty 
to  a  beginner.  It  Is.  therefore,  desirable  to  explain  entropy 
by  means  of  analogs  before  taking  up  the  study  of  mathe- 
matical  thermodynamics. 

ZEL'NER'S  .\XAI,OG — In  a  simple  analog  proposed  by 
Zeuner.-  temperature  is  compared  to  a  difference  of  levels,  and 
entropy  to  the  weight  of  a  body  to  be  raised  or  lowered.  The 
quantity  of  heat,  being  the  product  of  the  two.  represents  the 
amount  of  work  necessary  to  raise  the  body  by  a  certain 
height.  For  this  reason  entropy  is  sometimes  called  the 
•■heat-weight."  The  familiar  Carnot  cycle.  Fig.  1.  is  easily 
illustrated  by  this  analogy.  Think  of  a  freight  elevator  which 
transfers,  say  barrels  of  flour  from  the  upper  to  the  lower 
floor  of  a  warehouse.  While  barrels  are  being  loaded  on  the 
elevator.  Its  level,  or  temperature,  remains  constant,  while 
the  quantity  of  flour  upon  it,  or  its  entropy,  increases.  This 
corresponds  to  the  isothermal  expansion  alonK  the  part  "a  b" 
of  the  cycle.  The  energy  of  the  elevator  for  positions  above 
the  lower  floor  of  the  warehouse  increases  with  the  distance, 
since  the  barrels  represent  a  certain  amount  of  stored  energy. 

Now.  let  the  elevator  be  descending;  its  entropy,  or  the 
quantity  of  flour  on  It,  remains  constant,  while  the  height 
above  the  lower  floor  (or  what  Is  called  in  thermodynamics. 
the  "refrigerator")  decreases.  This  corresponds  to  the  adia- 
batlc  (or  Isoentroplc)  expansion  "b  c."  Unloading  the  barrels 
on  the  lower  floor  corresponds  to  the  Isothermal  rejection  of 
heat  during  the  part  "c  d"  of  the  Carnot  cycle.  The  flour  may 
still  possess  a  considerable  amount  of  energy  of  position,  say 
above  the  sea  level,  but  this  energy  cannot  be  utilized,  and 
must  be  considered  as  waste.  Finally,  the  elevator  returns 
Into  Its  original  upper  position,  rising  at  a  constant  entropy, 
which  in  this  case  Is  the  weight  of  the  elevator  proper;  this 
corresponds  to  the  adiubatic  compression  "d  a."  .\fter  this, 
the  process  Is  repeated  In  the  same  order. 

This  analog.  In  spite  of  Us  usefulness  for  the  beginner, 
has  a  limited  application  only,  and  moreover,  some  of  Its  In- 
consistences are  apparent  at  once.  For  Instance,  no  external 
work  Is  performed  during  the  period  of  loading  the  barrels, 
while  a  considerable  amount  of  work  Is  done  by  the  gas  dur- 
ing the  Isothermal  expansion. 

.MACH'S  ANA1.()(J.S — A  better  analog  has  been  developed 
by  Mach.'  His  Idea  In  shown  in  Fig.  2  in  application  to  a 
hydraulic  motor,  in  whU'h  the  head  of  the  working  fluid  Is 
analogous  to  lemperatun-,  and  the  quantity  of  thi-  fluid  be- 
hind the  piston  curn-sponds  to  entropy.  A  cycle  analogous 
to  that  of  I'arniil  may  be  ri'allzed  on  this  model  as  follows: 
l,ei  the  plHtol  "(■"  be  originally  In  Its  extreme  left  position,  the 
Kate  "a"  being  open.     Thi-  pn-ssun-  on  the  pinion  correnpoiKlH 
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then  to  the  level  of  the  water  in  the  reservoir  "A."  which  for 
our  purpose  must  be  assumed  to  be  infinitely  large,  so  that  its 
level  remains  constant.  The  piston  starts  to  the  right,  per- 
forming mechanical  work,  the  gate  "a"  being  open,  and  the 
water  filling  the  space  behind  the  piston.  This  corresponds 
to  the  isothermal  expansion,  during  which  the  temperature 
is  being  kept  constant,  while  the  entropy  increases.  At  a  cer- 
tain point  of  the  travel,  the  gate  "a"  is  closed,  and  the  piston 
"C"  allowed  to  move  under  the  pressure  of  the  water  in  the 
engine  itself.  As  the  volume  of  the  space  behind  the  piston 
increases,  the  level  of  the  liquid  becomes  lower.  This  cor- 
responds to  the  adiabatic  expansion.  "  The  quantity  of  entropy 
(or  water)  remains  constant,  its  temperature  (water  head) 
drops,  and  the  work  is  performed  at  the  expense  of  the  poten- 
tial energy  of  the  water. 

The  piston   is  allowed  to  move  until   the  level  of  the  water 
sinks   to   that   in    the   reservoir    "K."    which    corresponds   to   the 
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refrigerator  in  thermodyiianilcs.  The  gate  "b"  is  now  opened 
and  the  piston  begins  its  leturn  stroke,  forcing  the  water  into 
the  reservoir  "B."  At  a  certain  point  of  the  stroke,  the  gate 
"b"  is  closed  and  for  the  rest  of  the  movement  the  level  of  the 
water  behind  the  piston  rises  to  Its  original  level,  just  as  In 
the  reservoir  "A."  The  two  last  parts  of  the  cycle  are  analog- 
ous, respectively,  to  the  isothermal  and  adiabatic  compres- 
sions in  the  Carnot  cycle. 

The  result  of  the  process  Is  that  a  certain  quantity  of 
water  has  been  transferred  to  a  lower  level,  and  the  energy 
thus  lost  has  been  converted  into  mechanical  work.  Not  all 
of  the  energy  of  the  water  taken  from  the  higher  reservoir 
can  be  converted  into  work,  since  the  "exhaust"  water  In  the 
motor  must  be  at  least  at  the  level  of  the  water  in  the  reser- 
voir "B."  The  efficiency  of  the  arrangement  depends  upon  the 
ratio  of  the  heads  in  the  two  reservoirs  above  the  sea  level. 
Similarly,  the  efficiency  of  a  Carnot  cycle  depends  upon  the 
ratio  of  the  absolute  temperatures  of  the  source  of  heat  and 
the    refilgerator. 

THK   PROPOSED- ANAL(,)G 

.ST.XTK.ME.NT — In  the  proposed  analog,  we  endow  matter 
with  a  certain  structure,  which  permits  us  to  form  a  clear 
picture  of  the  phenomena  in  which  temperature  and  entropy 
I'nler.  No  claim  whatever  Is  made  that  the  suggested  picture 
Is  more  than  an  analog.  It  cannot  be  called  an  hypothesis 
of  the  structure  of  matter. 

(Consider  gases  and  vapors  to  consist  of  very  small  particles 
(Fig.  3)  separated  b.v  comparatively  large  spaces.  The  par- 
ticles are  assumed  to  be  absolutely  rigid  and  not  In  any 
motion,  vibratory  or  translatlonal.  as  Is  presupposed  by  mod- 
ern theories  of  matter.  To  a<'count  for  heat  phenomena,  we 
introduce  again  the  old  discarded  caloric,  in-  a  hypothetical 
heal  fluid.  An  atmosphere  of  this  I'alorlc  Is  supposed  to  sur- 
round each  particle  of  gas,  as  shown  In  Fig.  3,  the  particle 
Itself  bi-ing  conceived  as  some  sort  of  nucleus  fur  the  caloric. 
This  conception  of  a  gas  Is  similar  lo  that  of  Kanklne's,  ex- 
cept that  he  aHsurni'S  the  alinospheri'S  lo  be  elastic,  and  re- 
volving or  oMclllallng  about  their  central  points:'  while  for 
our  purpose  It  Is  sulllclent  to  suppose  the  substanuv  of  these 
iitinosphi-res  to   be  stallonary. 

Partli'les  of  caloric  are  supposed  to  repel  each  other,  like 
the  elements  of  an  electric  charge,  and  this  repulsion  Is  takfin 
Ip  be  the  cause  of  the  elasticity  (rf  gases  and  vapors.  The 
quantity  of  caloric  In  a  given  wi'Ight  nt  gas  ri-presents  Its 
■  iitropy.  while  the  pressure  In  the  caloric,  due  to  the  mutual 
repulnlons  of  Its  particles  Is  a  measure  of  (he  temperature 
•  >r  the  gas.  In  IhlH  wine,  thi-  quantity  and  the  Intensity 
factors  of  heat  energy  are  represenli'd  by  nimpli'  mechanical 
concepts. 
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Thr  purtults  i)f  sas.  or  the  nuclei,  attrait  each  other  ao- 
cordlnK  to  the  ordinary  law  of  Bravitatloii.  but  the  inter- 
moleoular  distances  beiriK  larfte.  these  attractions  are  sup- 
posed to  be  nesllKably  small  as  compared  to  the  repulsions 
caused  by  the  caloric.  Incidentally,  these  small  attractions 
may  be  said  to  account  for  the  deviation  of  Kases  from 
Hoyle's  law.  and  may  be  made  to  explain  the  behavior  of 
saturated  vapors,  and  the  phenomena  of  liquefaction  and 
solidification  as  will  be  shown  below. 

The  process  of  communicatins  heat  to  a  gas  can  be  pli- 
lured  by  saying  that  the  nas  is  connected  to  another  body  In 
which  caloric  is  at  a  higher  pressure  than  is  the  caloric  in 
the  gas.  The  caloric  is  thus  forced  to  flow  from  the  heat 
source  into  the  j^ras  and  becomes  associated  with  the  atmos- 
pheres of  Its  particles,  increasing  its  entropy,  which,  accord- 
ing to  the  definition,  is  the  quantity  of  caloric.  Similarly. 
withdrawal  of  heat  consists  in  connecting:  the  ga.s  to  another 
body  in  which  caloric  is  at  a  lower  pressure,  so  that  part 
of  the  heat  matter  or  caloric  constituting  the  atmosphere 
Is  dissociated  and  transferred  to  the  colder  body,  where  it 
becomes  part  of  the  atmospheres  of  its  particles. 

The  intrinsic  energy  of  a  gas  is  the  sum  of  the  energies 
nectssary  to  build  up  the  atmospheres  of  its  particles,  bring- 
ing these  particles  together  against  their  mutual  repulsion. 
It  will  thus  be  seen  that  the  heat  energy,  according  to  this 
picture,  depends  upon  the  temperature  and  entropy  of  the  gas. 
in  other  words,  upon  the  intensity  and  the  quantity  factors 
of  thermal  energy.  This  is  similar  to  charging  an  insulated 
conductor  with  electricity;  when  bringing  new  infinitesimal 
charges  to  the  conductor,  it  is  necessary  to  overcome  the 
repulsion  of  the  charges  already  communicated  to  it.  and 
the  work  done  is  stored  as  the  potential  energy  of  the  charged 
conductor. 

The  above  picture  is  not  complete  in  one  respect;  namely, 
it  does  not  account  for  irreversible  thermodynamic  processes. 
such  as  sudden  expansion,  friction,  etc.  Assuming  that  the 
whole  universe  were  constituted-  as  is  described  above,  the 
entropy  of  the  universe  or  the  amount  of  caloric  in  it.  would 
be  constant,  since  caloric  is  considered  as  a  sort  of  fluid, 
which  is  exchanged  between  bodies.  But  it  is  known  that  in 
reality  the  entropy  of  a  system  increases  during  an  irre- 
versible process,  without  any  heat  or  entropy  being  communi- 
cated from  outside.  We  shall  assume,  therefore,  that  in  addi- 
tion to  the  free  caloric  which  constitutes  the  atmospheres  of 
particles,  the  nuclei  themselves  contain  vast  stores  of  caloric 
in  a  bound  state. 

As  long  as  heat  exchange  takes  place  infinitely  slowly,  all 
the  particles  of  the  gas  participate  in  it  equally,  and  the  pro- 


Is  possible  to  assume  that  a  molecule  of  gas  contains  an 
enormous  quantity  of  hound  caloric,  so  that  it  1«  impossible 
to  say  how  many  millions  of  chanKes  It  has  to  undergo  before 
the  change  would  become  noticeable.  A  minute  piece  of 
radium  emits  its  powerful  radiation  for  years  without  chang- 
ing In  weight  or  in  other  properties  to  any  measurable  extent. 

The  principal  dllflcultles  In  the  way  of  a  dear  understand- 
ing of  thermodynaml<'  phenomena,  from  a  physical  point  of 
view,  are; 

11)  The  mysterious  mechanism  of  conversion  of  heat  Into 
niiihanlcal    work,   and    vice    versa; 

(2)  The  temperature  and  the  pressure  of  a  gas  are  closely 
interdependent;  but  while  one  Is  a  thermal  property,  the  other 
is  a  mechanical  property; 

(3)  Kntropy,  in  spite  of  its  great  practical  Importance,  re- 
mains but  an  abstract  mathematical  expression; 

(4)  The  changes  from  a  liquid  or  a  solid  state  into  a  gas- 
eous state,  with  the  latent  heats,  irltlcal  point,  change  In  vol- 
ume, etc..  are  to  be  accepted  as  separate  facts,  without  seeing 
the  internal  mechanism  of  these  changes; 

|5)  It  is  not  clear  why  the  state  of  a  substance  may  be 
defined  by  its  thermal  characteristics,  entropy  and  tempera- 
ture, as  Well  as   by   its  mechanical  features,  volume  and   pres- 

(6)  In  the  study  of  irreversible  phenomena,  the  fact  of  an 
increase  in  entropy  without  communication  of  heat  from  out- 
side is  obscure  and  seems  contradictory  in  view  of  the  original 
definition  of  entropy  as  d0   =   dq/T. 

The  analogy  described  above  makes  an  understanding  of 
these  points  much  easier  because  one  of  the  forms  of  energy, 
namely,  heat,  is  eliminated  from  the  beginning,  and  its  fac- 
tors, temperature  and  entropy,  are  replaced  by  simple  me- 
chanical properties  of  a  hypothetical  fiuid.  Therefore,  an 
understanding  of  the  six  points  enumerated  above  is  facili- 
tated in  the  following  manner. 

(1)  The  conversion  of  heat  into  work  is  replaced  by  a  con- 
version of  the  potential  energy  of  mechanical  repulsions  be- 
tween particles  into  external  work. 

(2)  Temperature,  being  compared  to  the  pressure  or  poten- 
tial of  the  caloric,  naturally  determines  the  forces  of  repul- 
sion between  particles,  hence  enters  as  a  factor  which  deter- 
mines the  pressure  of  the  gas. 

(3)  Entropy  becomes  simply  the  quantity  of  hypothetical 
caloric  or  heat-matter,  a  concept  easy  to  understand.  Com- 
munication of  heat  is  pictured  as  adding  a  certain  quantity 
of  this  matter  at  a  certain  pressure;  that  is.  against  definite 
repulsive   forces. 

(4)  Changes   of  state   are   easily   explained   by   considering 
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cess  is  reversible,  that  is  to  say.  may  go  either  way.  If.  how- 
ever, heat  is  communicated  to  only  one  part  of  the  gas,  or  at 
a  high  rate  disturbing  the  temperature  balance,  or  if  the 
equilibrium  of  some  particles  is  disturbed  mechanically,  as 
during  the  process  of  friction,  then  some  of  the  bound  caloric 
is  liberated  out  of  the  crevices  of  the  nuclei.  This  assumption 
is  made  to  account  for  the  fact  that  entropy  increases  during 
an  irreversible  process.  Entropy  or  caloric  once  liberated 
cannot  be  reduced  back  to  the  bound  state,  hence  the  total 
amount  of  entropy  in  the  universe  increases,  this  being  a  well 
known  statement  of  thermodynamics. 

It  may  be  objected  to  the  foregoing  view  that  if  a  certain 
amount  of  gas  be  subjected  to  a  great  number  of  irreversible 
processes,  it  might  finally  lose  all  its  bound  caloric  and  thus 
change  its  physical  or  chemical  properties.  But.  in  the  first 
place,  the  proposed  structure  of  matter  is  intended  merely  to 
give  a  tangible  picture  of  the  actual  phenomena — an  analog 
which  may   go   so   far  and   no   further     In    the  second   place,   it 


the  repulsive  forces  of  the  caloric  and   the  forces  of  attraction 
between  the  nuclei. 

(5)  The  physical  state  of  a  body  is  completely  defined  by 
its  entropy  and  temperature  (provided  that  a  zero  point  of 
entropy  is  given),  because  these  two  determine  the  size  of 
molecular  atmospheres,  and  the  distances  at  which  these  at- 
mospheres must  be  placed  In  order  that  the  caloric  may  have 
the  required  pressure.  Hence,  the  volume  of  the  gas  and  the 
forces  of  repulsion  which  determine  its  pressure  become 
known. 

(6)  The  study  of  irreversible  phenomena  is  simplified  by 
the  assumption  of  liberation  of  bound  caloric  whenever  un- 
balancing or  mechanical  shocks  take  place  within  the  mass 
of  the  substance. 

Some  fundamental  thermodynamic  phenomena  will  now  be 
described,  using  the  language  of  the  caloric  theory,  the  struc- 
ture of  matter  being  assumed  to  be  that  shown  in  Fig.  3. 

application    to    perfect    gases — A    perfect    gas,    by 
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definition,  is  one  in  which  the  distances  between  molecules 
are  so  large  that  the  forces  o(  attraction  between  them  may 
be  neglected  altogether.  The  properties  of  such  a  gas  are 
determined  completely  by  the  chemical  structure  of  the  mole- 
*cule  and  by  the  quantity  and  pressure  of  the  caloric  associated 
with  it.  Let  us  consider  four  fundamental  changes  in  such 
a  gas,  namely: 

(1)  At  constant  entropy    (adiabatic) : 

(2)  At  constant   volume; 

(3)  At  constant  temperature    (isothermal); 

(4)  At  constant   pressure. 

In  all  cases  the  changes  will  be  presupposed  to  be  so 
slow  and  uniform  throughout  the  mass  of  gas  that  no  bound 
caloric  is  liberated,  hence  the  processes  are  reversible.  In  the 
following  treatment,  a  kilogram  of  gas  is  supposed  to  be  in- 
closed in  a  cylinder,  the  volume  and  the  pressure  being  varied 
by  means  of  a  piston. 

A  change  at  constant  entropy.  Let  "P"  fFig.  4)  represent  a 
definite  state  of  a  kilogram  of  gas  in  the  temperature-entropy 
diagram,  and  let  "Q"  (Fig.  5)  represent  the  same  state  in  the 
pressure-volume  diagram.  .\  change  at  constant  entropy  is 
represented  in  Fig.  4  by  the  vertical  line  "aa'."  the  arrow  In- 
dicating the  direction  in  which  the  temperature  increases. 
Referring  to  Fig.  3,  it  is  easy  to  describe  the  physical  charac- 
ter of  the  process,  as  shown  by  the  corresponding  curve  aa' 
in  Fig.  5.  Let  the  change  be  accompanied  by  an  increase  in 
volume,  the  distance  between  molecules  increasing.  By  sup- 
position, the  entropy,  or  the  quantity  of  caloric,  remains  con- 
stant, so  that  no  heat  is  added  to  the  gas;  in  other  words. 
the  molecular  atmospheres  in  the  new  state  possess  the  same 
amount  of  caloric  as  in  the  original  state.  The  temperature 
is  lower  in  the  new  position  because  we  have  defined  temper- 
ature as  the  pressure  to  which  caloric  is  subjected  on  account 
of  the  mutual  repulsions  of  molecular  atmospheres.  This 
repulsion  decreases  as  the  distance  between  particles  in- 
creases.     Hence,   the  change  is  represented  by   the  line  "Pa'." 

The  pressure  of  the  gas  decreases  tor  two  reasons;  First, 
the  repulsions  between  particles  decrease,  as  is  explained 
above,  and  secondly,  there  are  fewer  particles  per  square 
me'.er  of  the  piston  in  the  new  state  than  in  the  original 
state  of  the  gas.  Therefore,  the  pressure-volume  curve  has 
the  shape  Qo'.  the  pressure  approaching  zero  as  the  volume 
increases  indefinitely. 

(2)  A  change  at  constant  volume.  Let  a  certain  quantity 
of  gas  be  heated  at  constant  volume,  or,  according  to  our 
analogy,  be  connected  to  a  body  containing  caloric  at  a 
higher  pressure.  Caloric  will  then  flow  into  the  gas  and  be- 
come associated  with  its  atmospheres.  Since  the  distances 
between  the  molecules  remain  the  same,  the  repulsions 
within  the  caloric  increase,  so  that  both  pressure  and  tem- 
perature increase.  This  change  is  represented  by  Q^  in  Fig. 
5,  and  by  "Pb"  in  Fie.  4.  If  the  gas  is  cooled,  instead  of  being 
heated,  the  change  is  represented  by  the  parts  (J/S'  and  "Pb"' 
of   the  curves. 

(3)  A  change  at  a  constant  temperature.  This  change  may 
be  accompanied  either  b.v  an  increase  or  by  a  decrease  in  vol- 
ume. Let  us  consider  an  isothermal  compression.  The  pres- 
sure In  the  caloric  (but  not  in  the  gas)  must,  by  assumption, 
remain  the  niame  as  the  distance  between  the  molecules  de- 
creases. If  the  entropy  were  to  remain  constant,  the  pressure 
In  the  caloric  would  increase,  because  the  repulsions  between 
particles  of  the  caloric  are  stronger  at  shorter  distances. 
Hence.  In  order  to  keep  thi-  same  temperature  of  the  gas,  part 
of  the  calor[c  must  be  nmoved  as  the  Intermolecular  distances 
decrease.  (n  other  words,  an  isothermal  compression  is  ac- 
companied by  withdrawal  of  heat,  and  the  entropy  of  the  gas 
decreases.     This  Is  shown  by  curve  "Pc"'  In   Fig.  4. 

The  corresponding  curve  Uf  shows  the  increase  In  pres- 
sure during  this  process;  thl.t  curve  Is  not  as  sti-ep  as  the 
curve  Qo'  of  the  adiabatic  compression,  because  during  the 
latter  proeeH.M  no  entropy  or  caloric  Is  abstracted  from  the 
gas,  HO  that  both  the  pressure  and  the  temperature  Increase 
mori-  rapidly  An  Isothermal  expansion  is  represented  by  the 
parts  "Pc'  and  Q  of  Ihi-  curves.  Here  I'niropy  must  be  added 
to  the  gas,  an  otherwise  Ihe  pressure  In  the  caloric  would  d<- 
<  reasc  with   the  Increase  In  distance  between   the  molecules. 

(4)  A  change  at  constant  pressure.  Let  thi-  process  be  an 
expansion  represented  by  (J3  In  Fig.  5.  Since  with  the  in- 
crease In  volume  fewer  particles  of  gas  press  upon  one  squari' 
unit  of  the  nr'-a  of  Ihe  piston,  the  force  of  repulsion  exerted 
by  each  particle  must  he  Increased  In  order  that  Ihe  sum  of 
Ihe  forces  per  iinll  area  of  the  piston  remain  constant.  With- 
out the  addllliin  of  caloric,  both  the  lempi-ralure  and  thi- 
pressure  decrease  during  Ihe  expansion,  as  shown  by  the 
I  urves  "Pa"'  and  fjo',  h<nie  In  the  procesH  under  roiiMldern- 
tlon.  entropy  must  be  added  during  the  expansion.     Ni'Xt   It  can 

be  shown  that   mor niropy  must  be  added  than  for  Ihe  same 

change    In    volume    whi-n    the    expansion    Is    Isothi  rmiil       This 
folloWH     dlreellv     from     the     hIi.iim      of     111.-     lUlv     Qf.     bemuse 


there  the  caloric  added  is  not  sufficient  to  keep  the  pressure 
constant.  Therefore,  when  enough  caloric  is  added  to  keep 
the  pressure  constant,  the  temperature  of  the  gas  increases, 
and  hence  the  curve  has  the  shape  "Pd,"  showing  that  the 
temperature  increases  with  the   entropy. 

It  remains  to  show  that  "Pd  "  lies  below  the  curve  "Pb"  cor- 
responding to  a  constant  volume.  This  is  equivalent  to  say- 
ing that  for  a  given  increase  in  temperature,  such  as  "Px  '  in 
Fig.  4.  more  caloric  must  be  added  along  "Pd"  than  along  "I'b." 
This  becomes  self-evident  when  it  is  remembered  that  in  the 
state  represented  by  the  point  "z,"  the  particles  are  further 
apart  than  in  that  represented  by  point  "y,"  so  that  more 
caloric  is  necessary  to  produce  the  same  pressure  in  it.  Hence, 
"xz"  is  larger  than  "xy,"  and  the  curve  "Pd"  lies  below  "Pb." 

Another  way  of  demonstrating  this  is  by  saying  that  with 
the  expansion  at  constant  pressure  the  energy  added  to  the 
gas  is  partly  expended  in  external  work,  so  that  with  the 
same  limits  of  temperature  more  entrop.v  must  be  added  when 
the  volume  increases.  A  direct  result  of  this  statement  is 
that  the  specific  heat  at  constant  pressure  is  larger  than  the 
specific  heat  at  constant  volume.^' 

The  diagram  in  Fig.  4  is  divided  by  the  line  "aa"'  into  two 
parts.  For  all  points  to  the  left  of  this  line  the  entropy,  or 
the  quantity  of  caloric,  is  less  than  in  the  state  represented 
by  the  point  "P"  for  all  points  to  the  right  the  entropy  is 
larger  than  in  the  initial  state  represented  by  "P."  Sfmilarly, 
the  line  "cc"'  divides  the  plane  into  two  parts  corresponding 
to  temperatures  respectively  higher  and  lower  than  at  "P." 
The  curve  "bb"  separates  points  of  expansion  from  those  of 
contraction  and  the  curve  "dd"'  points  of  pressure  higher  than 
that  in  the  initial  state  "P"  from  those  lower  than  at  "P." 
Hence,  it  is  possible  to  define  qualitatively  the  state  of  a  gas 
represented  by  a  point,  according  to  its  place  in  one  of  the 
eight  sectors  of  the  diagram. 

The  pressure-volume  diagram  (Fig.  5)  is  similarl.v  divided 
into  eight  sectors.  In  this  wise,  an  arbitrary  thermal  change 
of  state  may  be  represented  by  a  succession  of  two  or  more 
standard  changes.  One  must  keep  in  mind,  however,  that  the 
heat  added  or  subtracted  and  the  external  work  performed 
depend  upon  the  path,  while  changes  in  entropy  and  in  in- 
trinsic energy  are  independent  of  the  path  between  two  points, 
each  representing  a  state  of  gas. 

VAPORS,  LIQUIDS  AND  SOLIDS — AVhen  the  temperature 
of  a  gas  is  reduced  and  the  pressure  is  increased,  particles 
are  brought  closer  and  closer  together,  so  that  finall.v  the 
forces  of  attraction  between  nuclei  become  of  the  same  order 
of  magnitude  as  the  repulsions  between  the  caloric  atmos- 
pheres. Under  these  circumstances,  changes  of  state  are  de- 
termined b.v  the  balance  of  repulsive  and  attractive  forces, 
and  in  general  three  kinds  of  aggregation  are  possible 
(Fig.   7). 

The  first  state,  that  of  a  vapor,  is  similar  in  general  to 
the  state  of  a  perfect  gas  considered  in  the  previous  section, 
except  that  the  disturbing  action  of  attractive  forces  modifies 
the  simple  laws  of  change  of  state.  By  removing  some 
caloric,  the  particles  may  be  brought  much  closer  together. 
Without  the  central  nuclei,  this  would  involve  enormous  re- 
pulsive forces,  but  the  attraction  between  the  nuclei  com- 
pensates for  a  considerable  portion  of  the  repulsion,  so  that  a 
new  state  with  new  properties  becomes  possible  at  moderate 
pressures — that  of   a  liquid. 

By  removing  still  more  caloric,  it  is  possible  to  make  the 
molecular  attractions  larger  than  Ihe  repulsions,  so  that  the 
particles  are  held  togethi'r  at  a  definite  distance  without  ex- 
ternal pressure.  This  is  the  solid  state.  To  change  from  the 
gaseous  to  the  liquid  state,  considerable  amounts  of  entropy 
or  caloric  must  be  removed.  The  energy  thus  abstracted  per 
kilogram  ot  the  substance  is  called  the  latent  heat  of  evapora- 
tion, when  the  temperature,  or  the  caloric  pressure,  is  the 
same  in  both  states.  Similarly,  the  energy  abstracted  per  unit 
weight  during  the  process  of  solldlflcallon  Is  called  the  latent 
heat   of   fusion. 

If  the  original  temperature  of  u  vapor  Is  sutllclently  high, 
the  forces  of  repulsion  between  the  calorie  atmospheres  In- 
<'rea8e  so  rapidly  when  the  molecules  are  brought  cloaor 
together,  that  it  Is  Impossible  to  find  another  position  of 
ei|ulllbrlum  at  the  Hanii'  pri'ssure  and  limperatiire.  This 
means  that  at  this  temperature  the  vapor  cannul  be  con- 
densed or  liquefied.  The  highest  temperature  at  which  lique- 
faction Is  possible  Is  called  the  critical  temperature;  to  this 
lemiieratiiri'  corresponds  a  definite  pressure  and  volume,  also 
called   critical. 

IRRKVICnSlBLE  CHANOKS — It  is  mentioned  above  that  In 
order  to  explain  Irreversible  phenomena  It  Is  necessary  to 
assume  some  of  the  caloric  to  be  In  n  bound  state  wllhin  each 


'Specific  heat  la  represented  graphically  by  Ihe  length  of 
the  subliingeiil  to  Ihe  ti>mpi-ra lure-tii Iropy  curve.  We  have 
by   dennilioii  dQ    r;    cdT    -    Td«.  h»  that   c  T(d0/dT),   which 

is  the  I.Mgtb  of   th<-  subtaiigent   In  Ihe  curve  T    =    f((J). 
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mull  rule.  This  buurul  ralorlc  Is  supposed  to  be  llbi'ratcd 
iliiiiiiK  incvi'isibU'  plu'iionifna,  in  order  to  account  for  an 
Imri'ase  In  entropy  duriiiH'  sueh  phenomena.  We  shall  now 
eotislder  some  irrevi'rslble  phenomena  in  the  Unlit  of  this 
plelnri'. 

(1)  Joule's  lOxperiment.  Joule's  elassieal  exp.'iinienl  emi- 
sisti'd  in  expanding  a  k:is  without  perlorniiriK  exterinil  work. 
A  vessel  was  tilled  with  a  Kas.  and  connected  by  a  pipe  pro- 
vided with  a  stop-cork  to  another  vessel  maintained  at  a  hiffh 
vacuum.  The  whole  system  was  immersed  in  a  liquid  bath. 
Whi'U  a  thermal  equilibrium  was  established  everywhere, 
the  stop-cock  was  opened  and  the  pressures  in  the  two  vi  s- 
sels  weie  allowed  to  equalize.  After  the  equilibrium  had  been 
a^ain  established,  it  was  found  that  the  temperature  of  the 
system  was  not  chansed.  This  showed  that  no  energy  was 
required  to  separate  particles  of  gas,  and  no  heat  was  added 
to  the  j;as.  since  no  external  work  was  performed.  At  the 
same  time  it  can  l)e  shown  mathematically  tiiat  the  entropy 
in  the  expanded  state  is  considerably  hisher  than  that  in  the 
initial  state.  Inother  words,  the  entropy  of  the  system  is 
in  this  ease  increased  without  adding'  any  heat  from  outside. 
This  can  be  explained  in  the  light  of  our  analogy  as  follows: 
Tile  experiment  shows  tlie  temperature  in  the  expanded  stale 
to  be  the  same  as  in  the  original  state;  this  means  that  the 
piTssure  in  the  caloric  remains  the  same.  Biit  in  the  final 
condition  the  particles  are  further  apart;  hence,  in  order  to 
produce  the  same  "caloric  pressure"  there  must  be  more 
caloric  in  each  molecular  atmosphere.  Kut  since  no  heat  has 
hien  added  from  outside,  this  caloric  must  be  liberated  out  of 
thi'  molecules  themselves. 

The  liberation  of  the  bound  caloric  maj'  be  explained  as 
due  to  an  unbalancing  of  pressure  in  the  mass  of  the  gas,  and 
to  mechanical  shocks  between  the  molecules  during  the  pro- 
cess of  equalizing  of  pressures.  The  efflux  of  the  gas  being 
sudden,  it  is  accompanied  by  eddies;  moreover,  new  mole- 
cules streaming  out  of  the  first  vessel  collide  with  those  in 
the  second  vessel:  and  the  energy  of  these  shocks,  not  being 
utilized  tor  external  work,  goes  to  liberate  tile  bound  caloric. 
Since  the  intrinsic  energy  of  a  perfect  gas  is  a  function  of  its 
temperature  only,  or  of  the  pressure  of  its  caloric,  enough 
caloric  is  liberated  to  bring  the  pressure  to  its  former  value. 
This  is  required  by  the  law  of  conservation  of  energy;  No 
external  work  was  performed,  and  the  gas  possesses  no  kinetic 
energy  at  the  end  of  the  experiment;  therefore,  its  potential 
energy  must  be   the   same   as   in   the   beginning. 

The  process  is  irreversible,  because  by  assumption  the 
caloric  once  liberated  cannot  be  reduced  again  to  the  bound 
state.  Should  the  gas  be  compressed  to  its  original  volume, 
the  new  caloric  previously  added  to  the  old  would  raise  the 
temperature  of  the  gas.  t)r,  if  the  compression  be  done  at  a 
constant  temperature,  some  of  the  caloric  has  to  be  removed. 
In  either  case  the  conditions  at  the  end  are  different  from 
those  at  the  beginning;  mechanical  work  must  he  performed 
and  an  equivalent  amount  of  heat  stored  in  the  gas  or  con- 
ducted away.  A  reversible  process  is  by  definition  one  which 
being  repeated  in  the  opposite  direction  cancels  separately 
the  work  performed  and  the  heat  liberated  or  spent.  In  the 
light  of  oui"  analog,  only  such  processes  are  reversible  in 
which  no  bound  caloric  is  liberated.  Once  some  caloric  is 
liberated    the   process    becomes    irreversiijle. 

Clausius'  famous  maxim,  "The  entropy  of  the  world  tends 
toward  a  maximum."  receives  thus  a  simple  meaning.  Most 
processes  in  nature  are  more  or  less  violent,  unbalanced,  and 
hence,  using  our  picture,  are  accompanied  by  the  liberation 
of  some  bound  caloric.  Thus  the  entropy  of  the  world  (the 
total  quantity  of  liberated  caloric)  increases  indefinitely, 
«hile    the    total    energy    reinains    constant. 

12)  liberation  of  heat  Ijy  friction.  Let  two  bodies,  as- 
sumed to  be  poor  conductors  of  heat,  l)e  rubbed  one  upon  an- 
other; The  process  is  necessarily  accompanied  by  shocks  com- 
municated to  the  particles  in  contact  and  the  energy  of  these 
shocks  causes  some  caloric  to  be  liberated.  In  this  way,  the 
pressure  of  the  free  caloric,  or  what  is  the  same,  the  tem- 
perature of  the  bodies  is  raised.  The  process  is  irreversible: 
a  mere  cooling  of  the  surface  would  conduct  away  the  extra 
caloric   without   producing   any    mechanical    motion. 

1 3)  Conduction  of  heat.      Let  two  reservoirs  of  heat,  A  and 

B,  be  connected  by  a  heat  conductor  C.  Let  the  body  A  be  at 
a  higher  temperature  than  that  of  the  body  B.     The  conductor 

C,  through  which  heat  is  flowing.'  possesses  temperatures 
varying  between  those  of  A  and   B. 

The  transfer  of  heat  may  he  pictured  as  a  flow  of  caloric 
from  one  molecule  to  the  next,  the  cause  being  the  difference 
of  pressures  in  the  atmospheres  of  these  molecules.  The 
molecule  nearest  the  body  B,  being  a  little  warmer  than  the 
body  B  itself,  gives  up  part  of  its  caloric,  with  the  result  that 
some  caloric  flows  into  it  from  the  next  warmer  molecule, 
tending  to  equalize  the  caloric  pressures.  It  is  easy  to  see, 
however,    that    such    a    mechanism    would    contradict    the    law 


of  conservation  of  encrny,  because  the  flnal  result  would  be 
a  transfer  of  some  caloric  from  a  higher  to  a  lower  preHHure. 
without  the  performanc<-  of  an  equivalent  amount  of  external 
work.  Hut  since  there  is  no  poHHiblllty  of  performlliK  external 
work  In  the  phenomenon  Itself,  the  energy  of  the  caloric 
serves  to  llberati>  liound  calorie  of  the  moleculeH  of  the  con- 
ductor C. 

The  phcnonieiioii  may  be  compared  to  that  of  a  snow  ball 
rolling  slowly  down  a  snow-eovered  hillside,  and  IncreaBlni; 
in  size  by  the  addition  of  snow  on  itn  path.  The  speed  of  tne 
ball  does  not  increase,  but  its  energy  is  used  to  accelerate 
new  snow  which  adheres  to  it.  So  In  the  case  of  conduction 
of  heat,  each  transfer  of  caloric  from  one  molecule  to  the  next 
is  accompanied  by  the  liberation  of  some  Ijound  caloric  from 
the  nucleus  of  the  latter  molecule.  In  the  end.  the  lower 
reservoir  receives  more  entropy  than  is  lost  by  the  upper 
reservoir,  this  being  necessary  to  satisfy  the  law  of  conser- 
vation   of   energy. 

The  phenomenon  Is  Irreversible,  first,  because  the  caloric 
once  liberated  cannot  be  reduced  again  to  the  bound  state. 
and  second.  l>ecause  it  is  impossible  to  make  the  caloric  How 
from    a  lowei    lo  a   hi«lier   pressure. 


A  I^uplex  Rock  Cvhanneler  with 
Turntable''' 

Souu'    iiilcrc.'it  in,o'    IViiliii'c.><    in    rdck-nitt  in^^'    inachinnrv 

pre   preseiiU'il    by   a    rli.iiiiiclinu    iiuMliiiic    in    (i jI'   the 

quarries  of  the  liidian;!  (lolitic  liiiic^^lDiir  lirlil.  li  i.s  of 
the  duplex  lypr.  haviiio  iwd  i-lmppiui,^  ciiiriiu'.-;  hikI  two 
gangs  of  .st'.H'l  iiittci's  ari'aii'^cMl  side  by  side,  anil  it  car- 
rie.s  a  vertical  Ijoilcr  supidyini;-  steam  at  1  10  ll>.  pressure. 
The  niacliiiic  IraNcis  mi  a  ti'iuk  dl'  (i  I't.  !i  '  j  in.  fjagc 
(which  jici'iiiits  (if  ciittino'  lilcicks  to  standiird  mill  size), 
•and  by  means  of  a  s])ecial  turntable  it  can  be  swung  rouiid 
BO  that  two  |)arallel  cuts  S  ft.  njiart  (on  ()i)])osite  sides  of 
the  track)  ean  be  made  at  one  setting  of  the  track. 
Du|de.\  ebaiineling  machines  have  been  used  ))revioiisly 
in  mai'blc  (|ii;ii'i'ic's,  and  were  dcsi'i'ibcd  in  cinr  issue  cif 
Nov.  IS,  I  ill)!),  hut  ihcy  are  said  t(]  be  (if  special  advaii- 
l:age  in  cutting  soft  limestone.  The  new  inachine,  how- 
ever, has  S-in.  cylinders  as  compared  with  fii/o-iii.  cylin- 
ders in  the  inarl)le-cutting  machine.  The  iiistons  work 
alternately,  one  making  the  dnwnward  cutting  or  eliop- 
piiig  stroke  \\-hile  the  ntliei'  is  nn  the  ii])ward  or  return 
stroke,  thus  I'cducing  jar  ami  \ibi'ati(in.  It  is  stated  also 
that  in  channeling  "blind"  luts  (without  an  o]ieii  end 
for  the  escape  of  sludge)  the  duple.^  machine  has  an  ad- 
vantage over  the  ,«iiigle-liead  machine  in  keeping  the  mud 
thiniiei-  by  stirring  it  up,  while  the  front  gang  i)ushes  the 
niiui  ahead  and  enables  the  rear  gang  to  give  a  free  blow 
ujion  the  i'(i''k.  The  crew  consists  of  three  men,  the  same 
ys  ill  the  single-gang  channeler. 

The  feed  screw  i^  placed  between  the  cylinders,  and 
wli'i-c  there  is  .imple  rcMim  overhead,  the  screw  extends. 
upward  through  the  to])  of  the  standard  in  wliich  is 
located  the  feed  nut,  driven  by  the  usual  bevel  gears  and 
chain.  Where  the  overhead  room  is  limited,  as  in  tunnel 
work,  the  I'l-ed  screw  extends  downward.  This  screw  runs 
in  an  oil  bath,  which  cools  it  and  insures  lubrication,  oil 
being  forced  up  the  hollow  screw  and  nut  and  through 
small  holes  to  the  threads  within  the  nut.  The  feed 
screw  permits  a  36-in.  run.  so  that  it  is  necessary  to 
change  steels  only  every  .'!  ft.  of  cut.  The  starters,  how- 
ever, cut  only  13  to  14  in.  deep  in  order  to  secure  stiff- 
ness in  the  gangs.  Either  one  of  the  chopping  engines 
can  be  o])ei'ated  independently. 

The   turntable,    which   enables  the  machine  to  cut  on 

•F.om    information    furnished    by    the    .<5ullivan    Machinrry 
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both  sides  of  its  track,  cousists  of  a  sectiou  of  track  10 
ft.  long,  carrying  between  the  rails  a  Z-bar  ring  which 
forms  the  lower  or  fiserl  race  for  a  large  roller  thrust 
bearing.  The  rolls  consist  of  haTdened  steel  discs  about 
4  in.  diameter,  and  to  maintain  their  spacing,  hoops  are 
provided  which  carry  small  rolls  on  vertical  axes  to  take 
the  horizontal  thrust.  .Vnother  Z-bar  ring  inside  of  and 
over  the  rolls  forms  the  up])er  or  moving  race.  To  turn 
the  channeler,  it  is  run  onto  the  turntable  section  and 
lifted  by  jacks  (on  the  machine)  until  the  wheel  flanges 
clear  the  rails.  It  is  then  swung  around,  and  lowered  to 
the  rails  in  the  reversed  position.  The  operation  may  be 
accomplished  in  14  to  18  min.  by  three  men.  In  a  simpli- 
fied design,  eliminating  the  jacks,  the  turntable  will  con- 
sist of  a  plain  ring,  bolted  and  braced  to  the  rails.  Above 
this  will  be  a  similar  ring  bolted  to  a  shorter  and  lighter 
track  section,  of  the  same  gage.  A  roller  bearing  \vill  be 
placed  between  the  rings  and  a  center  pin  will  carry  side 
and  end  thrust.  Two  short  pieces  of  rail,  beveled  to 
provide  an  incline,  will   furnish  access  to  the  turntable. 


Observations  were  made  of  the  operation  of  the  ma- 
chine under  practical  quarrying  conditions  and  in  com- 
parison with  three  7-in.  single  channclers.  A  summary 
of  the  results  is  shown  in  the  accompanying  table.  The 
duplex  machine  was  at  a  disadvantage  in  that  only  its 
own  crew  of  three  men  was  available  for  moving  track, 
while  the  three  single  machines  (on  one  track)  liad  nine 
men  (three  crews)  for  this  i)urpose.  In  spite  of  delays 
and  handicaps,  the  average  cut  per  day  of  the  duplex 
machine  wa.s  nearly  21/^  times  that  made  by  one  single 
machine.  Its  actual  cutting  speed,  indicated  by  the  aver- 
age cut  per  hour  of  running  time,  was  more  than  three 
times  that  of  one  single  machine.  The  track  speed  of 
the  duplex  channeler  in  this  stone  was  .'{^  ft.  per  minute. 

COMP.\R.\TIVE  PERFORMANCE  OF  DIPLEX  .\ND  SINGLE-HEAD 
ROCK  CHANNELERS 

1  Duplpx          1  Single  2  Singles 

Ave.  cut  per  dav                                         070.0  sq. ft         283.0  sq.ft.  848.0  sq.ft. 

Ave.  cut  per  hour                                            72.2  sq. ft            SO..?  sq.ft.  91.. 5  sq.ft. 

Ave.  cut  per  hour,  runnine  time              140.0  sq. ft            46.0  sq.ft.  138.0  sq.ft. 

Ave.  day's  time 9.27  hr.              9  27  hr.  9.27  hr. 

.\ve.  runninK  time  per  day 4.78  hr.               fi.l.'jhr.  tt.lShr, 

Ave.  exceptional  delays  per  day.    ..          1.04  hr,                 none  none 


Train  Resistance  Tests 

SYXOFSIS — The  effect  of  ciirvef:  in  increasing  train  re- 
sistance is  an  important  factor  in  the  operation  of  rail- 
nays  or  rait  way  divisions  having  heavy  grades  and  curves 
in  combination,  and  it  is  established  practice  to  reduce  the 
rale  of  grade  on  curves  so  that  the  combined  resisiancc 
due  to  grade  and  curve  will  not  e.rceed  the  resistance  due 
to  the  maiimuni' grade  on  tangents.  Although  this  com- 
pensation of  grade  for  curvature  is  a  matter  of  great  im- 
portance in  the  handling  of  traffic  and  has  been  invesli 
gated  quite  extensively,  the  investigations  have  been 
mainly  theoreiical.  while  euperiniental  work-  and  the 
observation  of  conditions  in  actual  service  have  been 
comparatively  limited.  For  this  reason  we  are  specially 
pleased  to  put  before  our  readers  a  description  of  a  series 
of  careful  observations  made  with  regular  freight  trains, 
and.  although  these  were  made  thirty  years  ago.  their 
results  represent  a  very  important  addition  to  the  avail- 
oble  information  upon  the  sulijcct. 

The  subject  of  compensating  grades  for  ciirvatiirc  was 
discussed  at  some  length  in  our  issue  oi'  Aug.  1"),  1912, 
and  refereiue  was  made  to  the  very  snuill  amount  of  act- 
ual test  and  ob.servatioii  upon  the  subject.  As  a  result  of 
the  articles  then  published,  we  have  received  particulars 
of  experiments  made  in  IHH.'i  with  freight  trains  in  regu- 
lar service  on  the  Southern  Pacific  Ry.  In  furnishing  us 
with  the  tabulated  results  of  the  ob.servations,  W'm.  Hood, 
Chief  Engineer  of  that  com|)any,  slates  that  they  have 
never  lieen  published  before. 

The  experiments  were  made  by  observing  the  sjieed  of 
the  train  on  the  successive  curves  and  tangents  on  a  cer- 
tain stretch  of  road,  the  alignment  and  profile  of  which 
were  known.  The  taliuhitions  for  the  several  ob.'<ervalions 
HJiow  the  iTHults  for  \'-\  trains  on  ten  stretches  of  line, 
and  in  the  nccompanyiiig  table  we  have  condensed  the  re- 
cords for  seven  of  these  trains  on  five  stretches  of  line. 
On  some  of  the,«e  stretches  (.1,  li  and  ('  of  table)  the 
compensation  was  on  a  sliding  scale  ranging  from  0.02  to 
0.04%  per  degree  of  curvnture.  while  on  otlwrs 
(iiiejuding    D    and    IC    of    the    table)    it    ranged    from 


,  Southern  Pacific  Ry. 

11.02  to  0.0.")'/<    jx'r  (legrt'c.  as  shown  in  llic  taide  below: 

Comp.  =0.02     to     0  04%     per     deg.  Conip.  =0  02      to     0  05     per     deg 

1»  and  over 0  020  1°  and  over..  0  020 

4°  and  over 0  025  3°  and  over.  0  025 

6"  and  over 0  030  4*°  and  over  0030 

8i°  and  over 0  035  6^  and  over.  0  035 

10°  and  over 0  040  8°  and  over.  0  040 

9»  and  over  0  045 

1(1°  nnd  over  0  050 

The  cx]icrinicnts  were  made  on  long  cojitinuons  maxi- 
imini  grades  liaxing  the  rate  of  grade  reihicct!  on  curves 
to  the  extent  indicated  above  and  shown  in  tlie  table. 
The  trains  were  those  in  regular  freight  service,  and  were 
not  made  uj)  specially  for  the  purpose.  The  nearly  uni- 
form steam  jiressure  ami  fixed  oiiening  of  throttle  and 
cut-off  gave  nearly  iinit'onn  tractive  power  for  considera- 
ble periods.  The  speeil  is  gixcn  in  miles  per  hour  and 
also  in  the  number  of  rexohit  itnis  |)er  \'i  .-^ec,  the  latter 
ob.servations  showing  at  onre  any  \ariation  in  the  speed 
and  also  .serving  to  show  when  slip])iiig  occurred.  These 
two  columns  of  speed  indicate  (for  such  locomotives  and 
train  lengths  as  were  u.sed )  a  practically  correct  reduc- 
tion of  grades  on  the  curves,  for  all  the  lines  under  obser- 
vation, showing  a  ninrked  uniformity  of  sjieed  on  curves 
and  tangents.  In  icrliiin  isolated  ca.ses  (marked  liy  a 
star  in  the  lalilc)  tiiei-c  is  shown  an  acceleration  on  I  he 
curves,  indicating  that  the  conipensation  is  a  lillle  in  ex- 
cess of  requireinenls.  In  a  few  other  isolaled  eases  the 
observations  show  a  successive  reduction  of  speed  on  the 
curves,  indicating  that  the  compensation  is  slightly  de- 
licieiit.  Kngineinen  operating  trains  over  the  same 
stretch  of  line  and  the  same  inaxiuium  grade  dilfer  in 
opinion  as  to  where  the  hardest  i)ull  occur-^.  although  each 
one  has  in  mind  some  jtoinl  or  points  where  the  train 
seems  to  him  to  pull  the  lianlest. 

The  length  and  other  features  of  I  he  Ir.iiiis  n.sed  in  the 
obMer\atioiis  are  triven  below.  When  the  (  urve  or  tangent 
was  shorter  llian  the  length  of  the  (rain,  the  speed  was 
noted  when  (he  middle  id'  the  train  was  at  the  middle  of 
the  short  curve  or  (angenl.  When  (he  length  was  equal  (■> 
or  greater  llnin  (ha(  of  (he  (rain,  (he  speed  was  nii(eil 
near  the  up-grade  end  cd"  the  curve  or  tangent,  in  order 
that  the  full  efTect  of  the  aligmnenf  might  apjiear  in  the 
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Alignmciil 

tilIlK*'llt 

CIradu 

»la.    per 

R 

■v».  in 

Rev 

Deg.    Min 

II. 

per  cent. 

degree 

M.p.h. 

1 

"i  sec. 

M.p.h.     If. 

A        1 

rainH  over 

Soledad 

Pass  (Southbound) 

Maxiniiin 

tangent 

grade.  2.L 

'; 

0      2(1  L 

27X2 

2  20 

none 

13   5 

21 

9   II              1 

(1      (X)  I. 

440 

2  02 

1)  03 

10  9 

17 

9   II              1 

1       IK)  1, 
Tun 

1117 
LSI 

2    183 

2    183 

0  02 

9   6 

15 

9  1)  I 
9   0              1 

3      UO  H 

717 

2    14 

0  02 

9  0 

14 

9  0             1 

7     miH 

143li 

1   99 

0  03 

9() 

14 

.s  4             1 

0      30  R 

IKKl 

2   20 

none 

7   7 

12 

8  4             1 

3      (X)  K 

4(10 

2    161 

0  02 

7   7 

12 

K  4             1 

Tan 

217 

2    161 

7  7 

12 

8  4             1 

7      00  L 

45S 

1    99 

0  113 

8  4 

13 

s  4             1 

Tan 

mo 

2    148 

8.4 

13 

3      UOR 

UUf) 

2    148 

0  02 

8.4 

13 

s   4t           1 

Tan 

2200 

2   20 

8.4 

13 

9  0-            1 

(i      00  L 

711) 

2  02 

0  03 

7,7 

12 

S,4i          1 

Tan 

1085 

2  20 

7  7 

12 

9.0+  1 
S.4t          1 

4      30  R 

1580 

2,11 

0  02 

7  7 

12 

Tan 

179 

2    161 

7  7 

12 

8.4             1 

2      30  L 

752 

2    161 

0  02 

8.4* 

13 

8.4             1 

B      T 

nins   over 

Soledad 

Pass   (Northbound) 

Maximum  tangent  grade,  2.2% 

^ 

Train 

N 

1.    3 

Train  No. 

3     00  L 

874 

2  14 

0  020 

14.  1 

22 

10.9          1 

Tan 

1059 

2  20 

11.6 

18 

10  9             1 

1      20  R 

1448 

2.176 

0  020 

10  9 

17 

10  9             1 

1      20  R 

1448 

2   176 

0  (120 

1   10.3 

16 

Tan 

200 

2    176 

9   6 

15 

8      00  L 

083 

1    96 

0,030 

9.6 

15 

9  6             1 

Tan 

1393 

2,20 

9.6 

15 

9.6            1 

3      00  R 

1017 

2    14 

0,020 

9.0 

14 

9.6             1 

Tan 

2294 

2  20 

9.0 

14 

9.6            1 

4      00  L 

400 

2    144    . 

0  020 

9  0 

14 

9  6            1 

Tan 

171 

2    144 

6      00  R 

450 

2  02 

0  0.30 

8^4 

13 

.Slipped 

2      30  R 

535 

2    15 

0  020 

8.4 

13 

8   4            1 

Tan 

382 

2    197 

8.4 

13 

1      00  L 

799 

2    197 

0  020 

9.0 

14* 

8  4             1 

Tan 

237 

2    197 

8.4 

13 

4      00  R 

B87 

2.134 

0  020 

8.4 

13 

Slipped! 

Tan 

150 

2.134 

8.4 

13 

8  4            1 

8      00  L 

309 

1  96 

0  030 

8.4 

13 

8.4             1 

0      20  L 

994 

2  20 

none 

8.4 

13 

8.4             1 

8      00  L 

453 

1  99 

0  030 

8.4 

13 

8.4             1 

Tan 

161 

1  99 

8      OOR 

055 

1   99 

0  030 

8.4 

13 

8  4             1 

Tan 

303 

2    176 

8.4 

13 

8.4            1 

1      40  L 

1710 

2    176 

0  020 

J  8.4 

13 

8.4             1 

1      40  L 

1710 

2    176 

I)  020 

1  9.0 

14* 

Tan 

272 

2.176 

C 

Train  over  San  Pedro  Pass  (Westbound) 

Ma 

Kimum  tangent  grade,   1.4% 

Train 

N 

1.  5 

1      00  L 

1018 

1   305 

15  4 

24 

Tan 

1939 

1  400 

13   5 

21 

2      00  L 

1000 

1   300 

0  020 

12  9 

20 

Tan 

072 

1.400 

12   2 

19 

5      OOR 

588 

1.287 

0  025 

116 

18 

Tan 

186 

1  287 

10  9 

17 

5      COL 

1235 

1  287 

0  025 

10  9 

17 

Tan 

299 

1  400 

10  9 

17 

10      OOR 

490 

1  050 

I)  040 

10  9 

17 

Tan 

150 

1  050 

10  9 

17 

10      00  L 

500 

1  050 

0 !  040 

10  9 

17 

Tan 

470 

1.40 

10  3 

16 

6      00  L 

253 

1.22 

0  030 

10  9 

17 

Tan 

205 

1   40 

10  9 

17 

9      OOR 

870 

1.085 

0  035 

10  9 

17 

2      30  R 

605 

1    35 

0  020 

10  9 

17 

Tan 

356 

1   40 

10  9 

17 

10      00  L 

586 

1   051 

0  040 

10  9 

17 

Tan 

159 

1    051 

10  9 

17 

10      OOR 

506 

1    051 

0  040 

10  9 

17 

rcrorded  speed  of  tlie  train.  Higher  r.ites  of  speed  near 
tlie  bottom  of  the  grades  are  due  to  the  practice  of  ''mak- 
ing a  run"  for  the  grade.  In  cases  wliere  .short  taiigents 
have  tlie  same  rate  of  grade  as  the  adjacent  curve  or 
curves  the  reduction  of  grade  due  to  the  curvature  is  dis- 
tributed over  the  curve  (or  curves)  and  short  tangent. 

The  trains  were  made  up  mainly  of  box  cars  of  30.0()() 
and  40,000  lb.  capacity.  The  average  load  of  general 
merchandise  per  loaded  freight  car  in  these  tests  was  20,- 
(!•■{•"  lb.  The  average  light  wei.ght  of  box  cars  of  30,000 
and  40,000  lb.  capacity  was.  l'9.750  and  21.670  lb.,  re- 
spectively, and  ii  caboose  was  rated  as  equivalent  to  an 
average  loaded  box  car.  The  several  trains  follow: 

Train  Xo.  I.  'I'wo  engines,  with  cylinders  18x34  in., 
and  having  n  weight  of  .'!2  tons,  on  six  driving  wheels 
4  fi.  7  in.  in  diameter.  One  caboose,  three  emigrant 
plce])ing  cars  and  19  box  cars  (two  empty).  Approxi- 
mate weight   of  train    (exclusive  of  engine),   390  tons; 


('olnpeiiHutioi 
I-ength  of 

liingenl.  fl. 


1 1)2  to  0.0,')%,  per  degree 

Oriwie  red. 
(Irude  per  Nto.  per 


I) 


.Speed 
legree  .M.p.li 

opu    PuHH   (KaMtbound) 


tangent  gnide.   r 


No 


6 


7       .iO  I,  1.308  0  737  0  1)3.'-,  13   6  19 

Tnn  4.50  I    00  12  9  18 

6  00  H  2404  0.79  I)  035  I  I    4'  11. 
'Ian  4072  1   (X)  114  16 

5  45  I,  12(S4  0  827  I.  II.JO  111  16 
Tan  Il.>22  1   (K)                        111  16 

7  45  1,  12,58  0  729  0.036  II    1  16 
Tan  2(K)  l.(K)                      

2      00  1.  982  0.96  0.020  II    1  Hi 

Tail  .  268  1.00                    

2  00  K  637  0.96  0.020  II    4  16 
Tan  1,589  1.00                      II    8  16J 

1       30  I,  2602  0.97  0.020  12   I*  17 

Tan  652  1 . 00                      

3  (KIR  1371  0.925  0.025  12   I  17 
Tan  1.596  1.00                    12.1  17 

3  OOR  .5.52  0.925  0.025  12. 5»  17) 
Tan  14.52  1    (XJ  12  5  171 

1  30  1.  967  (1  97  0  020  12   5  17) 

Iv      Train   over  Sierra   Blanea  (Kastboumll 
.Vlaiimum  tangent  grade.   1% 

Train    No.   7 

6  00  L  74(;  0  79  0.035 

Tan  924  1  OO  10  9  17 

2  30  R               780                  0.937                 0.020  9  6  15 
Tan                       711                    1   00                      9  6  15 

5      OOR  1193  0.85  0.0.30  9  6  15 

Tan  2169  1.00  9  6  15 

4  05  1,  2226  0  877  0.030  9  6  15 
Tan  14.56  1.00  9  6  15 

3  30  L  363  0  912  0.025  9  6  15 
Tan  .562  1  00  9  6  15 

4  30  R  1390  0  865  0.030  9  6  15 
Tan  485  1.00  9  6  15 

2  00  1,  653  0.96  0.020  9  6  i5 
Tan  1314  100  9  6  15 

3  OOR  861  0  925  0025  9  6  15 
Tan  475  1.00  9  6  15 

9      30  L  954  0  .572  0O45  Slipped 

Tan  843  100  •  9  0  14 

5  30     R  767  0.835  0  030  9  6  15 
Tan  831  1  00  9  0  14 

7  30     R  841  0  737  0  035  9  6  15 
Tan  .540  100                               .  9  0  14 

9       .30  R  1139  0.572  0  045  9  6  15 

Tan  3.36  1.00                      9.6  15 

7       30  1,  .183  0.7.37  0  035  9  6  15 

Tan  4.53  1.00  9  0  14 

4  00  I.  431  0.88  0  030  9.1)  14 
Tan  .897  1,00  '  8   7  13) 

10      00  J.  0.477  0.0.50 

Note. — .At  point.s  marked  *  the  speed  on  the  curve  is  slightly  higher  than  on 
the  preceding  tangent,  indicating  that  the  compensation  was  slightly  in  excesH 
of  the  requirement  Thi.**  reduces  the  resistance  and  enables  the  train  to  accele- 
rate on  the  curve 

approximate  length,  750  ft.  One  engine  had  full  throt- 
tle opening  and  122  to  125  lb.  steam  pressure:  the  other 
iiad  80%  throttle  and  120  lb.  pressure. 

Train  \o.  2.  Two  similar  engines,  caboose,  one  emi- 
grant sleeping  car  and  19  box  cars.  Approximate  weight 
(.f  train,  240  tons ;  approximate  length,  750  ft.  Throttle 
and  boiler  pressure  as  above. 

Train  Xo.  •'!.  Two  similar  engines,  one  caboose,  nine 
emigrant  slecjiiiig  cars,  19  box  cars.  Approximate  length, 
750  ft. 

Train  Xo.  4.  Two  similar  engines,  one  caboose,  one 
sleeping  car  and  19  box  cars.  The  train  length  and  con- 
ditions of  boiler  pressure  and  throttle  opening  were  ap- 
proximately the  same  on  all  these  four  trains. 

Train  X^o.  5.  Two  similar  engines,  one  caboose  and 
25  freight  cars.  Approximate  length,  906  ft.  One  en- 
gine with  full  throttle  and  112  II).  to  117  lb.  pressure; 
the  other  with  50%  throttle  and  125-lb.  pressure. 

Train  Xo.  6,  One  engine  with  cylinders  17x24  in.  and 
having  a  weight  of  211/^  tons  on  four  driving  wheels  5  ft. 
in  diameter.  One  caboose  and  19  box  cars.  Approxinia+e 
length,  663  ft.  Throttle  opening,  80%.  Boiler  pressure, 
125  lb.,  increasing  to  128  lb.  during  the  latter  part  of  run. 

Train  No.  7.  One  engine  of  the  larger  size  noted  above, 
14  box  cars,  two  flat  cars,  two  water-tank  cars,  one  emi- 
gra;it  car  and  caboose.  Approximate  length,  670  ft. 
Throttle  half  open.    Boiler  pressure.  120  lb. 
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The    Study   of   Modern    Languages  in 
Technical  Schools 

Bv  WixsLow  H.  Herschel* 

For  the  first  hun.Jrefl  years  after  the  fouiKling  of  Har- 
vard College,  over  a  third  of  its  graduates  entered  the 
ministry.  It  was  held  at  that  time  that  the  chief  aim 
of  education  was  to  give  a  broad,  general  culture.  With 
the  realization  that  college  prepares,  or  should  prepare. 
for  any  vocation,  and  the  consequent  increase  in  the  num- 
ber seeking  a  college  education,  there  has  come  a  tend- 
ency to  make  education  of  more  direct  utility,  to  hold  as 
an  ideal  the  accumulation  of  inl'ormatioii  liither  than  the 
acquiring  of  a  gentlemanly  polish. 

But  the  mere  storing  u])  of  facts  in  the  memory  is  of 
value  chiefly  to  the  student  who  is  obliged  to  seek,  on 
graduation,  the  highest  salary  possible.  regartUess  of  op- 
portunities for  advancement.  An  engineering  student 
may  obtain  a  position  as  draftsman  or  transitman,  or  he 
may  acquire  enough  manual  dexterity  in  shopwork  to 
take  a  position  as  machinist;  but  it  is  not  till  he  has  been 
out  of  college  some  time,  and  has  worked  l.is  way  up  to 
a  position  in  which  he  must  make  new  applications  of  old 
principles,  that  his  training  begins  to  tell,  and  he  shows 
liiniself  superior  to  the  man  who  has  worked  his  way  up 
from  blueprint  boy  or  rodman.  without  having  gained,  in 
one  way  or  another,  a  broad  education. 

Any  school  must,  to  .some  extent,  comitromise  in  its 
curriculum  between  ■  tho.se  studies  which  will  be  of  great- 
est immediate  use  to  the  student  on  graduation,  and  those 
which  will  best  [nepare  him  to  take  advantage  of  ojjpor- 
lunities  for  advancement.  Herein  lies  the  essential  dif- 
ference between  a  trade  school  and  a  technical  .school. 
The  former  prepares  for  the  immediate  future;  the  lat- 
ter pays  more  attention  to  the  high  jiositions  to  wliich  it 
i.s  a.ssumed  the  graduates  will    idtimalely   attain. 

There  are  several  reasons  why  the  accumulation  of 
facts  is  not  tile  most  imijortant  thing,  in  the  first  place, 
the  college  ))eriod,  even  if  extended  to  five  or  six  years, 
is  not  long  enough  to  accumulate,  to  say  nothing  of 
assimilate,  all  the  facts  that  one  will  need  in  a  lifetime. 
In  the  second  place,  engineering  is  a  growing  science. 
electrical  engineering,  in  fact,  grows  so  fast  that  it  almost 
takes  one's  breath  away.  An  engineer  is  not  very  long 
out  of  college  before  he  realizes  that  lie  must  be  learn- 
ing continuously  to  keep  ai)reast  of  the  limes,  even  if 
blest  with  so  good  -i  memory  as  to  make  it  unnecessary  to 
rolearn  a  subject  once  understood.  And  such  memories 
are  rare.  Thirdly,  an  engineer  may.  in  the  course  uf  his 
active  life,  change  his  vocation,  in  whole  or  in  part,  from 
one  branch  of  engineering  to  anr)ther. 

Ft  is  clear,  tlii-rcfore.  that  facts  learned  in  college  are 
of  little  iin|»ortance  in  comparison  with  the  ability  to  ac- 
quire new  information,  and  it  is  from  this  standpoint 
that  we  must  judge  an  engineering  ciirriciiliini. 

There  are  three  general  reasons  for  the  study  i>f  mod- 
ern languages  which  wo  may  call  cultural,  commercial 
and  [irofessional.  There  can  be  little  question  concern- 
ing the  cultural  value  of  the  study  of  languages.  The  ob- 
jection is  apt  to  be  that  the  engineer  does  not  need,  or 
cannot  afford  the  time  for  mere  cultural  studies.  Yet 
culture  is  not  without  its  value  to  un  engineer.     To  at- 
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tract  clients  in  the  first  place,  and  afterward  to  induce 
them  to  place  their  bank  accounts  at  the  disposal  of  the 
engineer,  may  require  all  the  tact  and  all  the  charm  of 
perst)nality  that  culture  can  bring  or  that  is  of  use  to  the 
diplomat,  la\\'Aer  or  doctor.  There  are  few  cases  like 
that  of  Winstanley,  who  financed  his  own  enterprise  for 
the  benefit  of  mankind.  More  often  is  the  engineer  in  the 
position  of  William  Hood,  who  persuaded  E.  H.  Harri- 
mau  to  spend  the  millions  required  for  the  construction 
of  the  Luciu  cutoff. 

It  is  evident  that  when  an  American  engineer  goes 
abroad  for  professional  work,  it  is  a  great  advantage  to 
him  to  be  able  to  speak  the  language  of  the  country.  For 
this  reason  there  has  been  a  tendency  to  substitute  in  the 
curriculum  Spanish  in  place  of  French  or  German,  a 
tendency  which  is  to  be  regretted  not  only  because  Span- 
ish is  inferior  as  a  means  of  mental  discipline,  but  also 
because  the  Spanish  engineering  literature  is  compara- 
tively insignificant. 

^\  hen  an  American  firm  desires  tn  copy  Euro])ean  im- 
provements in  some  type  of  machine,  the  desired  infor- 
mation may  be  obtained  in  several  ways.  Son>etimes  com- 
plete working  drawings  are  imported  and  are  used  in  the 
.\merican  shops  either  with  or  without  redrawing  and 
changing  the  metric  to  English  measures.  Again,  a 
representative  may  be  sent  to  Europe  or  an  expert  im- 
])orted  from  there.  Except  in  the  case  of  importing  draw- 
ing.<,  the  ability  to  speak  a  foreign  language  is  of  great 
value  to  the  American  engineer.  Some  one  with  a  knowl- 
edge of  the  langiiiige  is  selected  to  go  abroad,  or  to  re- 
ceive instruction  from  the  imported  expert,  and  the  engi- 
neer thus  selected  is  in  jKisitinn  tn  get  information  at 
lir>l  hand,  and  Id  Ijeeonie  (if  inn-eased  value  to  his  em- 
ployers. 

It  may  be  ulijeiteil  that  We  ha\e  un  need  to  go  abroad 
for  information:  that  .Vineriean  workmen  lead  the  world, 
or,  as  one  wiilei-  phrases  it.  "The  liest  thoughts  of  the 
greatest  men  are  availal)le  in  English."  I  believe  there 
is  a  mi.staken  patriotism  in  this  kind  of  talk.  Dr.  ,1.  A. 
L.  Waddell.  in  an  address  delivered  before  the  students 
of  the  l?()se  Polytechnic  Institute  in  1902,  said: 

.\s  a  rule,  the  graduate  engineer  has  no  time  to  devote 
to  the  study  of  foreign  languages:  and  it  is  questionable 
whether  it  be  advisable  to  devote  to  them  much  time  in  the 
technical  schools.  The  plea  for  their  retention  is  that  there 
arc  many  good  technical  books  in  these  languages  that  the 
student  ought  to  be  able  to  read.  My  reply  to  this  is  that 
there  are  more  good  technical  books  in  the  English  language 
than  a  man  can  ever  find  time  to  study,  and  that  all  valuable 
technical  works  In  foreign  languages  are  soon  translated  in- 
to English.  In  my  opinion  a  knowledge  of  French  Is  only  a 
gentlemanly  accomplishment,  and  one  that  a  man  Is  very 
liable  to  lose  for  want  of  use,  and  a  knowledge  of  Oerman 
is   of  no   advantage   whatsoever   to   an   American    engineer. 

This  is  surprising  language  indeed,  coming  as  it  floes 
from  one  who,  like  Dr.  Waddell.  liberally  adorns  his  writ- 
ings with  phrases  from   French.  Spanish  and   Latin! 

It  .seems  to  nie  that  our  attitude  toward  foreign  lan- 
guages is  largely  an  inheritance  from  our  Knglish  an- 
cestors. .\ii  Knglishman  lakes  the  |)osition  that  what  is 
good  eiiongh  for  him.  is  best  for  the  rest  of  the  world. 
When  he  goes  to  some  half-civilized  country  he  retains 
his  language  and  his  customs.  He  ]iiits  on  his  di-<'ss  suit 
for  dinner  if  there  is  not  another  dress  suit  within  a 
luindred  miles.  A  Freiielinnui  under  similar  circum- 
stanees  would  be  more  likely  to  adopt  (he  native  customs 
anil  dress,  and  in  a  few  years  to  become  with  dillictilty 
dislinguishable  from  a  native.    It  is  this  altitude  of  miu<l 
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(li.it  liMs  iiuide  tlio  Kiiglisli  the  best  colon izers  in  the 
world;  lint  il  liiis  not  iielpt'd  thoni  in  their  export  trade, 
iind  thus  the  (lorniiins  have  been  enaiilcd.  in  recent  yutir», 
to  make  jjreat  inroads  on  Kngland's  former  coininurcial 
sn|iremacy. 

Our  isolation,  here  in  the  United  States,  has  helped 
us  to  maintain  llie  English  attitude.  One  can  hardly 
take  a  day's  journey  in  Kui-o])e  without  getting  into  a 
Kiuntry  where  another  language  is  spoken,  so  that  in  the 
ordinary  course  of  events,  either  by  traveling  or  meet- 
ing travelers,  everyone  hears  foreign  languages  and 
realizes  the  advantage  of  understanding  them. 

It  is  a  matter  of  common  knowledge  that  for  a  num- 
ber of  years  all  the  best  automobiles  were  made  in  France. 
It  may  not  be  so  wi'll  known,  but  it  is  equally  true,  that, 
at'times  at  least,  Europe  has  been  ahead  of  the  United 
States  in  the  design  of  steam  turbines,  gas  engines,  hy- 
draulic turbines,  centrifugal  i)umps  and  gas  turbines. 
Apart  from  correspondence  and  the  methods  already 
mentioned,  American  manufacturers  had  to  obtain  their 
information  concerning  these  machines  from  printed 
books  aiul  periodicals. 

It  is  true  that  there  are  more  books  in  English  than 
anyone  can  read,  but  it  is  quality,  not  quantity,  that 
counts.  If  one  cannot  find  in  English  the  information 
he  wants,  he  must  either  read  it  in  a  foreign  language, 
or  wait  for  a  translation,  and  this  brings  us  to  a  con- 
sideration of  the  importance  of  obtaining  information 
promjitly. 

Suppose  an  automobile  manufacturer  in  the  United 
States  finds  his  business  seriously  falling  off  on  ac- 
count of  the  increasing  use  of  aeroplanes,  and  he  pro- 
j)oses  to  start  building  the  latter.  He  hears  that  a  de- 
scri]ition  of  a  Gnome  motor,  which  he  needs,  has  been 
]uiblished  in  a  foreign  language,  perhaps  in  the  patent 
specifications.  How  long  can  he  afford  to  wait  for  a 
translation?  While  he  is  waiting,  some  rival  w-ho  under- 
stands the  foreign  language  may  be  going  ahead  and  put- 
ling  his  goods  on  the  market,  and  long  before  the  trans- 
lation appears,  may  become  so  firmly  estal)lished  as  a 
l)uilder  of  aeroplanes  that  our  non-linguistic  friend  has 
no  chance  to  enter  the  business. 

If  it  is  objected  that  a  manufacturer  could  hire  some 
foreigner  to  make  a  translation,  it  may  be  answered  that 
it  takes  more  than  a  mere  linguist  to  make  translations 
of  engineering  subjects.  Even  the  best  translations  ob- 
tainable, made  by  engineers  well  versed  in  the  language, 
are  not  as  reliable  as  the  originals.  Anyone  who  lias 
.^een  an  article  first  in  manuscript  and  again  in  proof 
realizes  the  possibilities  of  error  in  the  printed  page,  and 
the  probability  of  error  is  greatly  increased  in  the  case 
of  translations. 

One  of  the  greatest  difficulties  is  in  changing  formulas 
from  metric  to  English  units.  So  great  in  fact,  is  this 
difficulty,  and  so  frequently  have  I  found  mistakes  in  the 
be.st  translations,  that  I  prefer,  when  possible,  to  take  the 
original  formula  and  make  the  necessary  calculations 
using  the  metric  measures.  It  should  be  noted  that  the 
fact  that  foreign  articles  are  translated  does  not  make 
it  unnecessary  for  engineers  to  know  foreign  languages: 
on  the  contrary,  it  creates  a  special  demand  for  engineers 
to  do  the  work  of  translation. 

The  engineer  who  uses  a  translation  has  as  his  com- 
petitor every  engineer  who  can  read  English.  One  who  is 
his  own  translator,  or  rather,  who  reads  and  understands 


the  foreign  language  without  translation,  narrows  down 
to  those  who  can  do  likewise,  the  number  of  eoin|>etitor8 
who  can  compete  with  him  on  equal  terms,  and  hiu 
chances  are  much  imi)rove(l  of  being  among  the  first  to 
acquire  any  new  and  desirable  bit  of  information. 

To  illustrate  the  rapidity,  or  lack  of  it,  with  which 
translations  are  made,  some  concrete  examples  will  bf, 
given  of  books  which  arc  probably  the  best  in  their  re- 
s])ective  fields.  In  machine  design,  "Der  Ivonstrukteur," 
by  Keuleau.v,  ap|)eared  in  the  fourth  (ierman  edition  in 
188!)  and  was  translated  into  English  in  18!)3.  A  book 
on  intermil-cond)ustion  engines  which  also  waited  four 
years  for  a  translator  was  the  second  (1!(()5)  edition  of 
(Uihlner's  "Entwerfen  und  Berechnen  der  Verbren- 
nungsmotoren."  "'Die  Dampfturbine,"  by  Stodola,  ap- 
peared in  the  .second  rjerman  edition  in  1904  and  was 
translated  in  190."). 

At  first  sight  it  might  appear  as  if  the  English-speak- 
ing steam-turbine  desigiu^rs  were  especially  fortunate  in 
the  promptness  of  translation,  but  "Die  Dampfturbine" 
has  now  reached  a  foui'th  ( I91i)i  (ierman  edition,  greatly 
enlarged  and  improved,  of  which  there  is  no  translation. 
On  hydraulic  turbines,  "Pfarr's  Die  Turbinen  fiir  Was- 
serkraftbau"  has  never  been  translated,  although  the  first 
(ierman  edition  was  published  in  1907,  and  the  second  in 
1912.  The  list  might  be  extended  indefinitely,  but  tlK 
above  should  suffice  to  show  that  a  manufacturer  who  dii' 
not  have  to  wait  for  a  triuislation  would  have  a  good  start, 
over  his  competitors. 

To  show  that  the  Ocrnians  do  not  have  a  complete 
monopoly  of  pioneer  work,  mention  might  be  made  of 
Jfaurice  d'Ocagne's  "Traite  de  Xomographie,  1899/' 
which  has  never  been  translated,  though  extracts  from 
it  begin  to  appear  in  American  books  on  graphical  meth- 
ods of  calculation.  Gustav  Herrmann's  work  on  the 
graphical  statics  of  mechanism,  originally  written  in 
(rernian  and  translated  first  into  French  and  later  into 
English,  will  serve  to  point  out  that  one  may  sometimes 
have  access  to  a  book  through  a  translation,  when  the 
traiislation  itself  is  in  a  foreign  language.  Works  in  Ital- 
nui,  Swedish.  Russian  or  any  other  langiiage  not  ordi- 
narily studied  by  American  engineers,  may  usually  be 
read  in  French  or  German  before  a  translation  into  Eng- 
lish has  been  made.  , 

There  is  a  question  as  to  whether  French  or  (ierman 
is  the  more  desirable.  In  the  Bulletin  of  the  Society  for 
the  Promotion  of  Engineering  Education.  1908,  p.  136, 
Prof.  A.  S.  Wright  tells  of  putting  the  following  ques- 
tion to  a  number  of  engineers:  "Which  foreign  language 
is  of  most  value  to  the  engineer,  and  why?"  Out  of  88 
answers,  61  favored  German.  Prof.  Wright  comes  to  the 
conclusion  "that  the  Germans  are  so  far  in  advance  in 
research  work  and  so  prominent  in  the  practical  applica- 
tion of  tlieir  results  that  their  language  should  be  given 
the  first  place." 

For  special  subjects  or  at  certain  times,  French  or 
some  other  language  may  become  of  prime  importance. 
At  one  time  Francis  was  doing  research  work  in  water 
measurement  in  the  United  States,  and  at  another  time 
it  was  Bazin  in  France.  At  one  time  Arinengaud  and 
Lemalc  were  working  on  the  gas  turbine  in  France,  and 
the  latest  work  .seems  to  have  been  done  by  Holzwarth  in 
Germany.  Perfecting  an  invention  is  a  .slow  process,  and 
it  may  take  the  work  of  many  men  of  various  nations 
before  the  machine  arrives  at  such  a  state  of  perfection 
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that  further  substantial  improvement  seems  improbable. 

It  may  be  a  matter  of  mere  chauce,  and  not  of  prior 
invention,  that  determines  in  what  language  the  latest  in- 
formation on  a  subject  may  be  obtained.  Sulzer  of 
Switzerland  or  Kateau  of  France  might  have  written  com- 
prehensive books  on  centrifugal  pumps,  but  they  being 
too  busy  with  commercial  affairs,  what  seems  to  be  the 
best  book  on  the  subject  was  written  by  a  (ierman,  Fr. 
Xeumann. 

The  German  periodicals,  as  a  general  rule,  are  of  more 
value  to  tlie  designer  than  anything  that  can  be  obtained 
in  English,  and  this  is  of  special  ini])ortance  because  in- 
formation usually  appears  in  periodicals  before  it  is 
available  in  books.  We  have,  to  be  sure,  plenty  of  trade 
papers,  as  for  example,  the  Voire  World.  Reactions  and 
the  I'nirerxal  Bulletin,  and  plenty  of  publications  that 
deal  with  popular  subjects  like  automobiles  and  aeronau- 
tics, but  with  few  excejitions  such  periodicals  are  of  little 
u.se  to  the  designer.  It  would  be  ditficult  to  name  two 
English  or  American  journals  of  as  much  value  to  a 
specialist  in  a  limited  field  as  are.  for  example.  Die 
Turbine  and  the  Zfil-irhrifl  fiir  das  ge.<<amte  Turbinen- 
wesen. 

The  most  usual  process  by  which  a  new  idea  becomes 
generally  available  is  somewhat  as  follows.  Some  engi- 
neer has  an  idea,  and  as  it  seems  important  to  him,  he 
writes  a  paper  about  it  and  pre.sents  it  before  some  local 
society  which,  perhap.s,  publishes  the  article.  If  the 
paper  is  reprinted  by  some  periodical  of  wider  circula- 
tion, it  then  becomes  ac-ce.ssible  to  the  writers  of  books, 
who  may  then,  by  references  or  extracts,  render  the  ma- 
terial available  to  anyone  who  can  read  the  language.  All 
this  takes  time,  and  if  the  article  is  published  aiiroad,  ad- 
ditional time  is  consumed  between  tiie  pul)licalion  and 
the  translation  of  ihe  book.  The  engineer  who  can  read 
the  foreign  periodical  as  soon  as  the  mails  can  carry  it 
to  him,  has  a  long  start  over  the  one  who  must  wait 
until  the  material  is  available  in  English. 

When  one  starts  in  to  advocate  a  change  in  the  engi- 
neering curriculum,  he  is  always  reminded  that  the  curri- 
culum is  overcrowded  and  that  we  need  to  drop  subjects 
rather  than  to  seek  after  new  ones.  Unfortunately, 
every  school  has  a  different  curriculum,  so  that  no  gen- 
eral solution  can  be  suggested  to  relieve  overcrowding  and 
permit  the  introdiicti(jii  or  retention  of  GcinKin.  But 
in  the  last  analysi-^,  the  amount  of  time  availalile  in  col- 
lege dej»eiids  on  two  things,  the  number  of  years  which 
a  man  can  afford  to  spend  on  his  education,  and  the  train- 
ing which  he  receives  in  the  prei)aratory  si'liool.  There 
is  a  limit  to  the  amount  that  can  be  learned  in  four  years, 
and  while  every  .school  is  ambitious  to  graduate  students 
who  can  coni])ete  on  equal  terms  with  the  graduates  of 
the  liest  institutions,  it  is  not  always  realized  that,  other 
tilings  being  equal,  the  ability  of  the  student  at  gradua- 
tion is  proportional  to  his  ability  at  entrance.  If  the 
majority  of  instructors  agree  that  every  engineer  siiould 
liave  a  working  knowledge  of  (Jerman,  the  logical  thing 
would  seem  to  be  to  re()uirp  German  for  admission,  if,  as 
seems  to  be  the  r^ase,  there  is  not  time  enough  in  the  col- 
lege <-ourse  for  the  necessary  strictly  teciinieal  studies 
and  a  tlic)rough  study  of  languages  in  addition. 

ff  it  is  imf)ractic«ble  to  require  German  for  admission 
(and  this,  like  other  changes  in  the  curriculum,  is  largely 
a  ior'al  issue),  other  means  might  be  adopted  to  provide 
(he  slurlenl   with   the  desired   knowledge  of  German.     I 


hesitate  to  .say  that  German  is  of  more  use  to  an  engineer 
than  calculus ;  but  let  us  examine  the  proposition.  The 
mind  seems  to  be  so  constituted  that  one  cannot  recall 
something  unless  the  attempt  is  made  to  recall  it  about 
once  in' so  often.  This  is  not  saying  that  tiie  mind  does 
not  retain  the  subject,  which  is  something  different.  A 
subject  once  learned  may  be  relearned  with  greater  ease, 
een  if  it  has  been,  as  we  say,  completely  forgotten.  But 
the  value  of  a  certain  kind  of  knowledge  may  often  be 
judged  like  that  of  a  mechanical  calculator.  If  the  de- 
vice is  so  complicated,  or  is  used  so  infrequently  that  the 
directions  ha\e  to  l)c  consulted  every  time  it  is  used,  the 
chances  are  that  one  <'ould  make  quicker  iirogress  with- 
out it. 

It  is  ciaimed  that  the  study  of  foreign  languages  is  a 
waste  of  time  in  technical  schools  because  the  majority 
of  students  forget  them  after  graduation.  The  same 
juight  lie  .said  of  calculus,  and  the  question  arises  whether 
forgetting  is  due  to  bad  metiiods  of  teaching  or  to  infre- 
quency  of  use  of  tiie  sui)ject.  The  latter  is  the  case  with 
calculus.  It  ([111  he  used  most  often  in  determining 
maxima  and  niininia;  but  such  problems  may  i)e  solved 
nearly  as  quickly  by  the  tentative  method,  combined  with 
a  little  intelligent  guessing,  which  is  indeed  a  quicker 
inetliod  than  by  calculus,  if  the  engineer  lias  to  get  out 
Ills  old  college  textbook  and  try  to  brush  u])  his  some- 
what iiazy  recollections  of  the  sui)ject.  Problems  in  in- 
tegration are  either  too  complicated  to  be  solved  by 
analytical  methods  except  by  the  most  expert  mathe- 
maticians, or  else  iliey  are  so  simple  as  to  have  been  solved 
long  ago,  with  tiie  i-esults  available  in  tables  for  any  engi- 
neer. Engineers  as  a  rule  are  not  ex]iert  mathematicians, 
as  was  noted  by  Trautwine.  whose  remarks  on  the  sub- 
ject arc  well  worth  occasioniil  reading. 

It  must  lie  admitted  that  calculus  is  used  to  such  an 
exieiii  in  engineering  books  that  it  is  a  great  liandicap  to 
the  understanding  of  many  authors  if  one  has  never 
studied  the  suliject.  Without  a  thorough  knowledge  of 
calculus.  tlK'  student  may  lie  seized  witTi  dread  every  time 
he  encduiiters  a  ils  or  an  integration  sign,  or  at  least  he 
must  jiay  less  attention  to  Ihe  ideas  of  the  author  than  to 
the  medium  llii'ough  which  lliey  iii'e  eoiiM'yed, 

The  L;i-;i(l\lilte  engineei'  Is  ill  liiiiih  grealel-  dailgCI'  of 
forgeltiiig  calculus  than  languages  (mi  airounl  of  the 
iiHii'e  frequent  opportunity  to  use  the  hitler.  Kurther- 
niore.  means  may  be  more  readily  ]iro\iiled  for  increas- 
ing the  u.se  of  foreign  languages  than  for  extending  the 
use  of  calculus.  The  use  of  textbooks  in  French  ami 
German  is  a  good  method  of  impressing  students  with  the 
utility  of  foreign  languages.  In  fact,  in  some  advanced 
subjects,  especially  chemistry,  the  dilliciiliy  of  obtaining 
siiitable  textbooks  in  English  is  so  greni  that  many  iii- 
.striictors  use  German  texts  merely  for  the  sake  of  learn- 
ing Ihe  subject,  without  any  regaiil  whatsoever  to  the 
\ali f  (ierman  as  a  byproduct. 

.\  hook  which  could  be  used  uith  prcilit  by  all  engi- 
neers, because  it  has  no  e(|ual  in  Ihe  I'lnglish  language, 
is  the  German  engineers'  jiocketbook,  "Iliitte."  It  is  a 
common  saying  thai  it  is  worth  while  to  learn  Italian  for 
the  .sake  of  reading  Dante  in  the  original.  One  could 
say  ecjiially  w(>II  that  it  is  worth  while  to  learn  German 
for  the  sak"  of  using  "Iliitte"  in  the  original,  especially 
since  it  must  be  ii.sed  in  Ihe  original  or  iiol  at  all.  The 
habit  of  referring  lo  that  liook.  oiuc  accpiired  in  college, 
would  be  retained  through  life. 


I''i'liniiirv 
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ll  IS  mil  uiirdiiiiiioii  I'lir  t'liijunJC'nng  iiiiUliciualics  to 
lie  iMii>:lil  liv  iiislrucldis  ill  llie  deiJartinent  of  ti'<'luiulogy. 
i-:illirr  lliaii  bv  tlinsc  in  the  rac-ultv  ol'  arts  and  sfii;ncos, 
k'fause  it  is  realizwl  tliat  tlicrc  is  a  ililVcicnci'  m  cniiilia- 
sis  if  not  ill  ,siil)slaiico,  between  tbe  siibjeil  wlieii  tauji;bt 
as  a  pure  science,  ami  when  taiiiibt  uitb  regard  to  its 
future  aiiplication  lo  eii.uineerin';-.  A  similar  distinc- 
tion holds  i;i>od  in  tbe  ease  (if  lan<;ua<;es,  between  the 
ijroper  nictbods  of  inst  laict  ion  with  a  view  to  I  heir 
literary  value,  and  tbe  manner  in  wbieb  tbey  sIkhiM  lie 
tauirlit  with  a  \  iew  to  tbeir  future  use  as  an  insi  niiiicn! 
for  aciiuirinii'  scieutiHc  kn(iwledi;-e. 

In  at  least  one  institution,  the  rni\ersity  of  jMicbi- 
gim.  the  modern  language  work  of  eiigineeriug  studenl> 
is  entirely  separate  from  tlie  literary  department.  It  i> 
quite  possible,  however,  that  the  rudiments  of  tbe  lan- 
guages, say  one  year  of  Frt'iub  and  two  of  German, 
lould  be  taken  care  of  about  as  well  by  the  faculty  of  art> 
and  sciences,  letting  the  student  then  take  an  additional 
year  in  reading  scientific  literature  with  an  instructor 
under  charge  of  the  department  of  technology.  After 
such  a  ))reparation  as  this,  and  the  judicious  use  of  for- 
eign te.xtbooks  in  advanced  clas.ses,  the  .student  should 
have  so  lost  the  dread  of  foreign  books  that  he  would 
naturally  continue  their  use  after  graduation.  An  inci- 
dental advantage  of  foreign  books  is  their  low  cost,  since 
they  may  be  imported  free  of  duty.  An  engineer  has  been 
defined  as  a  man  who  does  for  one  dollar  what  anyone 
could  do  for  two,  and  according  to  Ibis,  a  man  who,  by 
his  knowledge  of  foreign  languages  w^as  able  to  get  bet- 
ter information  at  less  cost,  would  be  the  better  engineer. 

One  objection  to  modern  languages  as  now  taught  is 
that  the  students  get  a  smattering  of  French  and  (xer- 
man,  but  do  not  learn  enough  of  either  language  to  be 
of  practical  use.  It  might  be  well  worth  while  to  con- 
sider whether  it  would  not  be  of  much  greater  value  to 
a  graduate  to  know  German  well,  than  to  have  a  slight 
acquaintance  with  two  or  three  foreign  languages.  If 
so,  time  for  German  could,  as  a  last  resort,  be  obtained 
by  dropping  French,  both  as  an  entrance  requirement 
and  as  a  prescribed  study  in  college. 

To  sum  up  the  conclusions  we  have  reached,  the  chief 
value  of  modern  languages  to  an  engineer  is  as  a  means 
of  properly  obtaining  the  latest  information  on  the  sub- 
ject he  has  at  hand,  and  for  this  purpose,  on  account  of 
the  technical  position  of  the  Germans,  their  language  is 
to  be  preferred.  If,  on  account  of  a  crowded  curriculum, 
it  seems  impossible  to  teach  German  long  enough  in  col- 
lege to  give  the  student  a  working  knowledge  of  the  sub- 
ject, it  should  be  placed  among  the  entrance  requirements, 
or  room  should  be  made  for  it  in  the  colleue  curriculum 
by  omitting  something  else,  even,  if  absolutely  necessary, 
bv  discontinuing  the  study  of  French. 


.V  Vrar'H  Output  of  European  .><bip.vard!< — What  appears  to 
be  a  record  in  marine  engineering:  has  been  created  by  Messi's. 
.lohn  Brown  &  &Co..  who  during  1912  have  constructed  ma- 
chinery of  178,500  i.hp.  for  seven  vessels.  So  far  as  is  known, 
there  are  not  likely  to  be  any  figures  this  year  to  equal 
the.se.  Engines  of  over  121.000  i.hp.  have  been  built  by  Messrs. 
Krupp  for  nine  vessels,  and  the  North-Eastern  Marine  Engi- 
neering Co.  constructed,  in  their  Wallsend  and  Sunderland 
shops,  machinery  of  over  129.000  i.hp.  for  60  mercantile  steam- 
ers. The  highest  figures  for  the  world  last  year  were  those 
of  the  Vulcan  Co..  of  Hamburg  and  Stettin,  who  constructed 
engines  of  166.230  i.hp.  for  ten  vessels,  and  this  year  the  high- 
est Continental  figure  is  likely  to  be  that  of  the  Schieh  u 
yards  at  Elbing  and  Danzig,  where  machinery  of  over  143  00 
i.hp.  has  been  built.   — "London  Times,"  Dec.   18. 


A  Spring-clamp   Rail-brace 

A  new  I'diiii  ol'  combined  rail-brace  and  lie-|)late  now 
being  iiilroduceil  has  the  special  feature  of  exerting  a 
sjjring  or  elaiii])ing  gri])  on  the  rail  ba.se.  'I'liisgives  a  more 
c'tfcctive  hold  than  w^len  the  edge  of  the  rail  base  is 
simply  fitted  to  a  recess  in  a  rigid  rail-brace.  It  has  an- 
(itlier  special  feature  in  the  use  of  screw-sjdkeH  as  fasten- 
ings, the  spikes  serving  to  grij)  the  brace  to  the  rail  as 
well  as  to  bold   1  be  brace   in   position.     The  clamp  shown 


.SPIUXCi-CL.VMP    I!.\IL-HR.4(K    (ifilPPIXO   THI-;    1{.MI.    ii.\SI-; 
BY    Mk.ANS   OI'-    ScinCW-SI'IKES 

(Roriprt    n.    Tou-nscnd.    Inv.-ntor.    Chicago) 

in  the  cut  is  made  from  ■'•^-tw.  steel  plate,  one  end  being 
lir.st  stamped  to  shape  to  form  the  rail-brace  and  being 
then  bent  over  upon  the  flat  ])ortion  which  forms  the  tie- 
plate;  the  width  is  7  in.  The  rail  head  has  a  good  bear- 
ing against  the  top  of  the  brace,  which  tran.smits  the 
pressure  to  the  base  plate  and  the  tie.  The  plate  is 
punched  with  holes  for  four  screw-spikes,  and  it  will  be 
seen  that  the  outer  s]>ikes  are  clo.se  to  the  rail  base  and 
pass  through  both  the  upper  and  lower  portions  of  the 
plate,  so  that  as  the  sjiikcs  are  screwed  home,  the  upper 
portion  (with  the  brace)  is  brought  down  firmly  upon 
the  foot  of  the  rail.  For  locations  where  rail  renewals  are 
frequent  and  traffic  is  heavy  (so  that  little  time  is  avail- 
able for  renewals),  ordinary  spikes  may  he  used  on  the 
inside,  as  they  are  nioii'  (piickly  removed  to  allow  of 
slipping  the  old  rail  out  as  sudii  as  the  two  outside  clani])- 
ing  screw-spikes  have  been  slackened.  The  design  as 
shown  in  the  cut  is  for  use  on  curves,  but  another  form  is 
used  as  a  combined  rail-brace  and  slide-plate  at  switches, 
the  flat  portion  being  long  enough  to  carry  both  the  stock 
rail  and  switch  rail. 

About  200  of  these  rail-braces  have  been  in  use  for 
nearly  six  months  on  four  sharp  curves  of  the  Chicagc 
Junction  Hy.,  a  terminal  line  who.se  tracks  carry  very 
hea\y  traffic  and  heavy  yard  and  road  engines.  We  are 
informed  that  previous  to  their  use  it  was  necessary  for 
the  section  gangs  to  attend  to  the.«e  curves  twice  a  week, 
but  that  no  work  on  the  outside  rails  (held  by  the  new 
braces)  has  been  necessary  since  the  braces  were  placed, 
as  the  rails  hold  their  position  on  the  ties  in  spite  of  the 
severe  conditions  of  .service.  The  braces  are  not  yet  ap- 
plied to  the  in.side  rails.  The  rails  weigh  80  lb.  per  yd., 
and  there  are  five  braces  to  each  rail,  held  by  screw-spikes 
%x6  in.  This  device  is  jiatented,  and  is  the  invention  of 
Robert  D.  Townsend.  of  5821  Michigan  Ave..  Chicago. 


.\  Competition  for  a  Machine  for  Cutting  Forest  Under- 
^rrowth  has  been  announced  by  the  Societe  des  .Vgriculteurs 
de  France,  in  connection  with  its  annual  agricultural  com- 
petition  in    1913    and    1914. 
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Some    Experiences   with  Concrete 
Piles  in  Chicago 

By  J.   N()i;man  .Iknskn'- 

It  seems  on  the  faie  ol'  it  tliat  a  conurete  pile  ought  to 
l,e  an  ideal  form  of  foumhilioii.  Concrete  itself  is  per- 
manent, inc-rca.-:es  in  stren^nli  wiili  age,  is  employed  to 
the  be.st  advantage  in  compression,  and  is  iinatt'ected  by 
the  lack  or  pre.^ience  of  moisture.  In  case  of  the  lowering 
of  the  water  line  of  a  city  due  to  the  construction  of  sub- 
ways, sewers,  and  other  forms  of  deep  excavation,  involv- 
ing, as  it  does,  grave  danger  to  a  wooden  pile,  the  integ- 
rity of  a  concrete  pile  should  be  unijuestioned. 

In  the  eity  of  Chicago  the  advantages  above  enumerated 
and  the  increasing  cost  of  wood  jjiling  led  to  the  adoption 
of  the  concrete  pile  in  the  foundations  of  various  build- 
ings. While  in  some  cases  the  ])iles  were  entirely  satis- 
factory, in  other  cases  the  results  attained  were  such  as 
to  cast  sus])icio!i  on  some  forms  of  the  concrete  pile, 
especially  when  driven  under  adverse  soil  conditions. 

Some  of  the  experiences  with  three  different  forms  of 
concrete  pile  are  given  below.  'I'he  observations  for  each 
type  are  designated  by  the  headings  Pile  Xos.  1.  2  and  3. 

I'lJ.K   Xo.   1 

About  four  years  ago  piles  were  driven  for  the  foun- 
dation of  a  building  located  on  22d  and  La  Salle  Sts. 
These  ])iles  were  21  ft.  long,  20  in.  in  diameter  at  the 
top,  and  (j  in.  at  the  point.  In  constructing  these  ])iles  a 
steel  shell  was  driven  to  tiu'  recjuired  depth  by  means  of 
a  collapsible  steel  core.  This  core  was  then  withdrawn 
and  the  steel  shell   filled  with  concrete.     The  shell  was 

Surfac e  of  0 round 
Old  fill  of.  cinders  efc. 


Soff  Yellow  Clay 
Coarse  Sand 
Sfiff  Blue  Clay 

Very  Soft  Muck 


ZOIN.PILC  BORmes  '    "■-. 

Fig.    1      Houixc;   i\   Locatiok   Wiiioiii-:    I'ui'.ssihi:   Was 
Sufficient  to  Chltsh   I'ii,i:  ('asjn(is 

built  in  three  sections  provided  with  suitable  joints  to 
keep  out   water  and  dirt. 

The  steel  shell  or  casing  was  at  first  built  of  .\o.  20 
gage  steel.  As  the  work  progressed  it  was  fonnd  that 
this  thickness  of  metal  was  not  siidieieiit  to  jirevent  the 
'■ollapsing  of  the  casing,  and  it  was  found  necessary  to 
iiicrease  the  tliicknc-s  of  the  casing  until  at  the  cud  of 
the  Work  Xo.   10  gage  was  used. 

A  rer'ord  r»f  the  borings  on  the  site,  and  the  location  of 
the  eoncrete  pile  in  the  soil  is  given  in  the  accompanying 
sketch  (  Kitr.  1).  Kadi  pile  wa-*  examined  Ix-fore  (illiiig 
with  eoncri'le  by  dropping  a  lighted  paper  intu  the  casing 
or  liy  reflecting  sunlight  into  it  by  nieaiH  of  a  mirror.     In 

•Architectural    ISnKinovr,    1618   N.    I^t-uvltt    HI..    Chicago,    111. 


a  great  many  cases  the  section  of  the  casing  in  the  soft 
nuick  collapsed  while  the  inspector  was  watching  it,  and 
water  was  forced  in  between  the  lock  joints  of  the  casing. 
In  such  cases  another  casing  would  be  driven,  and  another, 
if  necessary,  until  a  shell  was  obtained  which  would  with- 
stand the  eartii  pressure.  Even  when  the  Xn.  Id  gage 
casing  was  used,  the  concrete  which  had  completely  tilled 
the  shell  to  the  top  would  rise  as  much  as  i/o  m.  over  the 
top  of  the  shell,  indicating  that  there  was  still  a  tendency 
to  collapse  the  shell.  When  it  is  considered  that  a  cylin- 
der is  especially  adapted  to  withstand  pressures  of  this 
kind,  it  is  seen  that  the  lateral  pressure  on  tlic  pile  must 
have  been  very  great. 

As  stated  in  the  above  paragraph  any  shell  that  showed 
signs  of  collapsing  was  reinforced  with  another  shell 
driven  within  the  first.  In  this  way  a  shell  and  pile 
were  obtained  satisfactory  to  botli  the  architect  and  the 
building  de])nrtmcnt. 

PiLh:  Xo.  2 

Recently  a  new  ronii  (if  edUcrule  pile  was  driven  I'or  the 
foiiiulation  of  a  church  located  at  21ttli  and  (^uiiin  Sts. 
A  heavy  steel  casing  and  core  were  di'i\en  to  rock.  This 
core  fits  inside  of  the  casing,  and  is  j)rovided  with  a  steel 
|)uint  at  the  lower  end  and  an  eidarged  head  at  tlie  iip])er. 
The  point  projects  about  -1  ft.  below  the  lioitoiu  of  the 
casing.  The  enlarged  head  (its  over  the  t.o]i  of  the  casing 
and  transmits  the  blow  from  the  hammer  to  the  casing. 
After  the  roek  was  reaelied  the  ei)|-e  was  n'ino\ed 
and  CDiiei-ele  (liini|ied  intn  Hie  liiile  Inniied  by  tile  steel 
j)(iint.  Tlie  etn-e  was  then  lnwereil.  and  used  In  ram  the 
concrete.  Mcii'e  ennerele  was  iluniped  in  ;niil  llie  i-amming 
process  lontinned  until  an  enlaru'eil  base  of  ihe  pile  was 
formed.  The  <-asinL':  \\as  then  lille(l  \\\\\\  ennerete  to  the 
lop.  When  the  easiiiL;'  «as  filled  ii  was  withdrawn  frnm 
the  gi'uund. 

As  re(pui'ed  bv  ('ily  Oi'dinanee.  le~i  lnails  were  placed 
en  several  jnles.  A  plat  I'linu  Vl\\-l  fi.  was  loaded  with 
sand  to  twice  the  woi'kiiig  load,  and  n^adings  of  the  sellle- 
ment  taken  with  an  engineer's  level.  In  suine  cases  there 
was  as  much  as  (i'j  in.  settleini'ni  when  the  load  of  10 
tons  had   been  on   fni'  2  1    hi-. 

It  was  decided  to  invest  ig:ile  the  cause  nl'  llii'  failure. 
A  pit  was  dug  aiound  the  piles  whieh  hail  been  1estc(l. 
and  the  piles  complelely  iinenvered.  These  pih's  bail  been 
driven  Ihniugh  alioiil  II  ILnrannld  lill,  aiuM  ben  Ihnuigh 
about  il  I'l.  Ill'  niediiiiii  sol'l  ehiy.  I»ii'eell\  under  Ibis  clay 
«as  a   sinooth   rock.  Ihe  lied  of  an  old  ipiarry. 

(In  iiiieovering  Ihis  pile  il  was  round  llial  llie  shaft  of 
Ihe  pile  was  in  very  good  eondilioii  to  aboul  I  I'l.  from 
Ihe  roelv.  .\|  Ihis  point  the  pile  was  sup|iosed  to  be 
loriued  into  a  large  bulb  or  base.  The  base  was  formed 
all  right,  but  the  space  belween  llie  base  and  the  shaft  bad 
been  sipieezed  into  a  core  abeiil  <l  in.  diiilileter.  It  was 
at    this  contracfed   portion    llial    ihe    pile   had    failed. 

.Mlboiigb  Ihe  |iile  bad  failed,  the  lesi  sjunved  that  it 
could  carry  some  load  in  sjiite  »)f  its  ennlraited  seclieii. 
Uecaiise  of  the  necessity  for  an  e.iily  eoiiiplet  ion  (d'  ihc 
Ipllildiiig  it  was  deeided  lo  reipiii"  ihe  drivili'j'  of  a  irrent 
many  additional  piles,  so  as  lo  brintr  the  lead  ou  each 
pile  within  safe  liu'ils.  Il  seemed  Mil'  onlv  solulion  of  a 
bad  situation. 

.'  was  cblimecl  thai  (hi-  Ivpe  id'  pile  was  s|ill  in  .■ill 
expe^iinenlal  stage,  and  llial   I  be  foreman  on  Ihe  job  had 
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not  (Irivi'ii  llii'  pili's  in  accordance  witli  llic  iiislnicliDiis 
•liviMi  him.  To  siiijport  this  claim,  three  addilioiial  |)iles 
wore  driven  on  the  job,  by  anotiier  sujierintciideiit,  in 
exact  conformity  with  the  huihiing  ordiiiam-e.  Wiien 
the  concrete  was  about  five  weel<s  old,  one  (if  1he  piles  was 
tested  wilh  a  load  of  60  tons.  The  total  settleiiieid  was 
{i.0->  (if  a  I'lMil  al'tei'  the  full  load  had  been  on  tor  IS  hours. 
The  total  settlement  allowed  liy  the  ordinance  for  this 
load  woidd  haw  hecn  0.0.-.  ,,f  a  l\n,\.  This  last  test  was 
satisfactorv.  and   in    full  inmnliance  with  the  cji-diiiance. 


I'liJC  No.  :i 
rhaps  ihe  worst  failure  of  a  concrete  pile  which 


occurreil  in  Chicago  was  that  of  the  foundations  of  a 
building  located  on  5th  Ave.,  near  Van  Buren  St.  A 
single  row  of  piles  16  in.  in  diameter  was  driven  to  su])- 
port  a  line  wall.  These  piles  were  formed  by  driving  a 
straight  shell  of  considerable  thickness  to  the  require<l 
depth.  This  pile  was  provided  with  a  cast-iron  shoe. 
Concrete  was  poured  into  the  shell  after  the  driving  had 
ceased,  and  the  shell  was  raised  slightly.  This  was  con- 
tinued until  the  hole  in  the  ground  left  by  the  shell  was 
completely  tilled  with  concrete. 

Signs  of  failure  occurred  when  the  building  was  in  the 
early  stages  of  construction.  A\'hen  the  roof  was  on.  these 
evidences  of  settling  bacame  so  alarming  that  a  new  type 
of  foundation  was  decided   upon. 

Concrete  caissons  were  sunk  beneath  the  party  wall. 
As  these  caissons  were  sunk  a  careful  record  was  made  of 


OO^ 


Ihe  position  and  size  of  the  concrete  ])iles  which  were  un- 
ro\cred  as  the  excavation  for  the  well  jirogreHsed.  The 
condition  in  whicli  the  ])iles  were  found  is  given  in  Fig.  5? 

The  upj)er  part  of  the  drawing ,rej)resents  a  plan  of  the 
))iles  which  had  been  driven,  and  also  the  caissons  which 
were  sunk  aftc^rward.  An  elevation  of  four  of  the  caissons 
is  given  showing  the  positions  of  the  concrete  piles  with 
reference  to  ihe  caissons.  At  various  levels  the  positions 
of  the  ]iiles  in  plan  is  also  shown.  Tlu;  typical  borings 
showing  the  eliai-acter  of  the  slid  are  given,  drawn  to  the 
same  scale  as  the  rest  of  the  plan. 

It  was  j)lainly  evident  why  every  sill  in  the  building 
was  out  of  level  and  badly  cracked.  It  retpiired  no  expert 
knowledge  to  .see  why  the  floors  had  tilted  to  ar  alarming 
angle.  Some  of  the  piles  had  been  stpieezed  into  such  a 
small  section  that  there  was  very  little  left.  In  some  cases 
the  pile  would  be  discontinuous,  as  there  would  be  a  space 
of  5  or  (i  ft.  where  the  dirt  had  replaced  the  concrete. 
Xone  of  the  pill's  were  sti'aight  or  plumb  in  either  direc- 
tion, as  can  be  seen  in  the  elevations  and  plans  at  differ- 
ent levels. 


ineretc  piles  read  as 


Ci'i'V  Okihn AXCi:; 

']'he  Citv  Oi'ilinanees  in  i-cgai'd  to  ( 
f.  I  Hows: 

531.  Concrete  PlleN  Allonnble — CompreHHlon  TeMtx — How 
Made,  (a)  Where  concrete  piles  are  used,  test  piles  shall  be 
driven  and  loaded  under  the  general  direction  of  the  Com- 
missionev    of    Buildinss. 

(b)   The  allowable  compression  on  concrete  piles  shall  not 
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Fig.  2.    Condition  of  Coni  hete  Piles  of  Type  :>  When  Excavated  in  Caisson 
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exceed    400    lb.    per   sq.in.   at   a    section    6    ft.    from    the   surface 
of  the   ground   in   immediate   contact   with   the   pile. 

(c)  These  tests  shall  conform  to  the  following  regula- 
tions: Tests  shall  be  made  on  at  least  two  piles  in  different 
locations  and  as  directed  by  the  Commissioner  of  Buildings. 
Xot  less  than  three  piles  to  be  driven  tor  each  test.  The 
pile  to  be  loaded  to  be  driven  first,  the  second  pile  to  be 
driven  within  six  hours  of  the  driving  of  the  first,  the  third 
pile  to  be  driven  within  20  to  24  hours  after  the  first.  The 
two  latter  shall  each  be  driven  with  centers  not  to  exceed 
twice  the  greatest  diameter  of  pile,  from  the  center  of  the 
test    pile. 

(d)  The  tests  shall  not  be  started  until  at  least  ten  days 
after  the  piles  to  be  loaded  are  driven,  except  that  piles  that 
have  been  cast  and  set  up  before  driving  may  be  tested  as 
soon  as  practicable  after  driving.  The  piles  shall  be  loaded 
with   twice   the  proposed  carrying  load  of  the   piles. 

(e)  The  settlement  shall  be  measured  daily  until  24  hours 
shows    no    settlement. 

(f)  One-half  of  the  test  load  shall  be  allowed  for  the 
carrying  load.  If  the  test  shows  no  settlement  for  24  hours 
and  the  total  settlement  has  not  exceeded  0.01  in.  multiplied 
by   the   test  load  in   tons. 

The  Department  of  Buildings  lia.<  taken  the  stand  that 
any  conereto  pile  which  does  not  show  good  workmanship 
able  for  use  in  the  City  of  Chioago. 


I  In  accordame  with  a  rule  of  long  standing  ou  Excu- 
XKEiiiNG  Xevvs.  proofs  of  the  above  contribution  were 
submitted  to  the  .several  concerns  controllins  the  above 
mentioned  types  of  concrete  piles,  and  an  opportunity  was 
afforded  them  to  pre,<ent  a  statement  regarding  the  above 
described  te.-<ts  in  the  same  issue.  We  append  the  letters 
submitted  in  reply. — F^n.  Kng.  Xews.] 

Sir — Referring  to  I'ilc  Xo.  1  in  -Mr.  .Jcii.-^eii's  article. 
all  engineers  familiar  with  concrete  piling  will  immedi- 
atelv  recognize  this  as  the  Raymond  pile.  Since  the  work 
mentioned  was  done,  the  Raymond  Concrete  Pile  Co.  has 
developed'  a  light  sheet-sted  shell,  .spirally  reinforced  by 
means  of  Xo.  1  to  Xo.  :i  hard-drawn  wire,  which  is 
grooved  into  corrugations  in  the  shell.  This  makes  a  re- 
markably strong  form  which  is  c-apable  of  resisting  any 
back  pressure  encountered,  and  which  remains  in  the 
ground. 

H.  R.  Mover. 
Kaynioml  Concrete  Pile  Co. 

140  Cedar  St..  X<w  York  City. 

Sir — Mr.  Jensen's  article  calls  for  some  di.scussion  and 
comment,  e.^pecialiy  from  those  engineers  who,  like  my- 
oelf,  have  ilevoled  a  great  part  of  their  practice  to  the 
study  and  execution  of  concrete-pile  foundations.  This 
article  is  well  calculated  to  create  an  erroneous  im])res- 
sioii  regarding  this  general  type  of  construction,  because 
it  devotes  much  sjiace  to  unsuccessful  tests,  but  dismis.ses 
successful  ones  (made  under  the  same  conditions  and  on 
the  same  site),  with  a  few  words,  .\l.so  becau.<e  it  says 
nothing  at  all  about  the  thousands  of  concrete-pile  foun- 
dations in  Chicago  and  elsewhere  which  have  been  iii- 
.stalled  with  great  economy  and  absolute  satisfaction. 
Concrete-pile  coii.xtruction  is  too  old.  too  economical  and 
loo  thoroughly  tried  out  for  any  question  to  ari.se  as  to 
its  reliability  or  di-sirability.  .\nd  let  it  here  be  attirmeil 
thai  the  percentage  of  ccincrele-pile  failures  in  this  coun- 
try is  as  .xiiiall  as  or  smaller  than  that  of  any  other  form 
of  engineering  construction. 

In   speaking  of    I'ile   Xo.   •.*.    .Mr.  .lensen   should    have 
Htnted  tliat  after  the  first  ti'st  was  made,  the  strength  of  , 
liie  foundation  was  in<Tea.'»ed  bv  the  addition  of  K.')  morel 


piles.  Work  ou  the  superstructure  was  then  allowed  to 
proceed  by  the  City  Department,  and  the  building  now 
stands  practically  complete.  It  should  be  mentioned  in 
this  connection  that  the  company  which  installed  these 
piles  has  completed,  to  the  satisfaction  of  the  owners  and 
the  engineers,  this  and  every  other  foundation  contract 
that  it  has  ever  undertaken. 

The  second  tests  made  on  this  pile  were  not  required 
by  the"  Building  Department,  but  were  made  by  the  con- 
tractors on  their  own  initiative.  When  the  loa<l  was 
taken  off  this  pile,  the  top  of  it  rose  0.01  ft.,  showing  that 
the  actual  settlement  was  only  0.01  ft.  The  allowable 
settlement  under  this  load  is  O.Ofi  ft. 

]llr.  Jen.sen's  article  is  apt  to  create  a  false  impression 
in  his  description  of  the  j)ile  which  was  excavated.  This 
pile  was  one  of  the  piles  driven  adjacent  to  tiie  test  pile 
proper.  Its  purpose  was  merely  to  .see  whether  any  dam- 
age would  occur  to  the  test  i)ile  it.self  upon  the  driving  of 
an  adjoining  pile,  and  was  not  intended  or  expected  to 
receive  any  load. 

Ill  conclusion  it  should  be  stated  that  Pile  Xo.  'i  is 
fully  approved  by  the  Building  Department  of  Chicago 
for  future  work,  provided  it  complies,  as  must  all  other 
types  of  pile  construction,  with  the  test-pile  requirements 
as  specified  in  Paragraph  5;il  of  the  Building  Ordinance, 
as  given  at  the  end  of  Mr.  .Jensen's  article. 

HiN'LICV   ABDorT, 
Mc.Vrthur  Pil(>  &  Foundation  Co. 

n    Pine  St..  Xew  York  (it v. 


The  Kngineerlni;  of  .Management — The  most  difficult  of  all 
problems  which  beset  the  young  engineer  is  the  management 
of  men.  There  are  certain  occupations  in  which  a  man  can 
design  and  complete  his  work  himself.  The  painter,  the 
litterateur,  the  musician  can  labor  in  solitude,  and  their  prod- 
ucts are  the  fruit  of  their  own  brains.  But  with  the  managing 
engineer  the  case  Is  quite  different.  He  has  largely  to  see 
through  other  persons'  eyes,  to  hear  through  their  ears,  and 
to  act  through  their  hands.  The  day  is  not  long  enough  for 
him  to  take  personal  cognizance  of  everything  for  which  he 
is  responsible.  He  must  act  to  a  great  extent  through  sub- 
ordinates. When  they  serve  him  well  he  gets  the  credit,  and 
when  they  serve  him  ill   he  bears  the  blame. 

It  is  therefore  of  Immense  importance  to  him.  and  the  firm 
he  represents,  that  he  should,  in  the  first  place,  select  his 
assistants  with  skill:  and.  in  the  second,  imbue  them  with  a 
spirit  of  loyalty.  Nothing  conduces  more  to  good  service 
than  the  knowledge  among  the  rank  and  file  that  the  chief 
can  take  any  job  out  of  their  hands  and  do  it  as  well  as  or 
better  than   themselves. 

In  early  years  this  state  of  affairs  Is  quite  possible,  but 
later,  as  the  province  under  a  mall's  control  widens,  he  can 
no  longer  be  an  adept  in  every  department.  Then  his 
method  of  influencing  those  below  him  must  be  moral  and  In- 
tellectual rather  than  technical.  He  must  be  a  student  of 
character,  able  to  discern  both  the  strong  and  the  weak 
parts  of  his  assistants.  He  must  encourage  the  diffident, 
stimulate  the  lethargic,  and  repress  the  erratic.  There  are 
no  books  that  explain  how  this  is  to  be  done,  and  no  pro- 
fessors who  lecture  upon  the  art.  It  can  only  be  acquired  by 
constant  effort,  and  the  effort  must  be  begun  In  early  years, 
long  before  the  engineer  has  much  opportunity  of  putting  the 
lessons    Into   practice. 

A  review  of  the  careers  of  the  great  men  of  the  world 
shows  that  they  were  always  surrounded  by  capable  assist- 
ants of  their  own  choosing,  and  he  who  hopes  to  rise  to  a 
post  of  great  responHlblllly  must  practlc'e  the  study  of  char- 
acter with  assiduity  while  able  to  bi-  on  familiar  terms  with 
his  fellows.  As  one  grows  older,  a  veil  gathers  between  one 
and  one's  ncqualntances.  There  Is  no  longer  the  easy  fa- 
miliarity of  earlier  years.  It  is  not  possible  to  ga-/.e  Into  the 
depths  of  thi-ir  dispositions  with  the  ease  of  former  days;  op- 
portunities of  studying  human  nature  are  gradually  cur- 
t:illi<l.  The  foundations  of  the  knowledge  of  character  must 
be   biid  early  In   life. 

IKxtraet  from  the  presidential  address  of  Sir  A.  Trevor 
DawHon  to  the  Junior  I  iist  It  utlon  of  Knglneers.  I.iirulon.  y.uis- 
land.   Dec.   11.    'HIL'  i 
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Chlorinating  Plants,Croton  Water  Supply 
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S)  XOrSIS  —Ojifni/iiii/  ri'siills  (if  It  Ifiiijiiinirii  jiliiiil. 
irliirli  Irvalcd  irilh  Iii/ikk  lilorilr  it]  lliiu-  iinirr  Ihiiii  lon 
liillion  gallons  af  ('nilnii  iniirr  for  Xi'ir  )'iirL-  Cili/  in 
IDU.  arc  ffircii.  A  pcniiaiirnl  In/puriiloHIr  <ir  rliloriiial- 
in;/  plaiil.  hi  Irail  llic  flow  lliroiii/h  hutli  llir  olil  ami  lltf 
new  Croloti  ai/iii'iliicl.'^.  is  ilrsrrihnl  ami  fiillii  llhisl ralnl. 
Brivf  descriphoax  arc  girc/i  nf  joiir  nlhrr  ililuriiialion 
plants  in  the  Croton  ilrainac/c  area:  Three  In  Ircal  the 
waters  of  trihularics  of  llic  Croton  before  it  reaches  the 
wain  suppli/  anil  one  In  treat  another  tritiatartj  and  a 
pari  of  Ihe  seirai/e  of  the  rilliu/e  of  Brewster.  S.   Y. 

Ill  . I  line,  1  !•!(•,  1.  'SI.  de  \'iu-oiia,  I'liiol'  engineer  of  the 
l)e]iartment  of  Wiiler  Supply,  Gas  and  Klectrieity  ol'  the 
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ENG.NEwa  Million     Gallons,    Daily     Flow 

Fig.  1.  PiAGRAjis  FOR  Dhterminixg  Amount  of  Httpo- 

CHLORITE   OF   Ll.M  H    (BlKACH)    To    Be   AdDED   TO    C'RO- 

Tox  Water-Supply  foh  Vauyixg  Percentage.s  of 

Available  C'hlorinu  and  Differext  Daily 

Rates  or  AVatki;  Flow 

•Assistant   Engiiifer.  New  Yuik   City    Department  of  Water 
Supply.  Gas  and   Electricity.  Katonah.  N.  Y. 


•  'iiv  ciF  \i'\v  ^'ork,  Hindi'  trial.-  i.T  liypoildorilc  Ireat- 
iiiei.t  ill  eonneetioii  willi  the  CroUm  waler-.mipply.  The 
re.-iiits  were  so  .satisi'actory  that  its  ii.sc  lias  been  extended 
iiiilil  the  city  now  inaiiitains  live  of  these  plants:  one 
<iii  the  New  Aquediiel  at  Poeantieo,  treatinff  the  entire 
,sii|)|ily  rnilii  the  Croton.  and  the  olliei-  four  upon  various 
Irilmtarie.-  dl'  the   i-eser\oir.-. 

The  cont  iiiiioii>  ti-ealiiieiil  of  the  liow  of  tlu;  New 
Croton  Atpiediicl  was  i-oninieneed  in  .Iiine.  litll,  the 
plant  being  located  at  Shaft  No.  !),  north  of  Tarrytown, 
.\ .  ^'.,  known  as  the  I'ocantieo  plant.  It  consists  of  a 
rough  frame  hiiildiiig  which  hou.ses  two  eenient-liued 
cypress  tanks,  1'.'  fi.  in  iliaincti'i-  and  (5  ft.  in  height,  and 
a  constant-level  fccilint;  iniik  with  adjustable  orifice  dis- 
charging through  ii  iiiaiihole  into  the  crown  of  tiie  aque- 
duct. Within  the  afpiediict,  there  is  suspended  a  wooden 
grid  to  .secure  a  proper  ini.xture  of  the  chlorine  solution 
and  the  fiowing  water.  The  o])eratiiig  floor  is  just  above 
the  solution  tanks  iuul  in  it  are  two  screened  nii.viiig  pits. 

In  opci'at  loll,  a  driiiii  ol'  lime,   wi'igliiiig  about    MOO  Jh., 
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is  rolled  into  position  over  a  pit  and  the  contents  washed 
out  into  the  pit  by  a  hose  stream  under  pressure.  Enough 
"bleach"  is  dissolved  to  treat  the  aqueduct  tlow  for  Vi 
hours.  The  tank  is  then  filled  with  water  and  stirred  to 
assure  the  thorough  absorption  of  the  chlorine.  Four 
men  operate  the  plant,  two  on  the  day  shift,  making  solu- 
tion, and  one  on  each  of  the  night  sliifts,  maintaining  a 
constant,  uniform  flow  of  the  solution. 

E.xperience  has  shown  the  desirable  amount  of  chlorine 
to  be  between  0.40  and  0.6.1  p. p.m.  (parts  per  million). 
The  lower  amount  is  used  in  warm  weather  and  when 
Croton  Lake  is  near  the  hiffhwater  line.     The  amount  is 


operation  of  the  POCAXTICO  CHLORIXATING  plant  for  the  treatment  of  the  croton  water-supply  IX  1912 
(City  of  Xew  York,  Department  of  Water  Supply,  Gas  and  Electricity,  Boroughs  of  Manhattan  .ind  the  Bronx) 

Bacteria 


.\mount  of  bieach  used 


Month 
January, . 
February. 

March 

April 

May 

.Tune , 

.July 

August , . 
September 

October 

November . 

December 334.00 


Cost 
of  labor 

and 
hauling 
$539 . 00 
452 ,  .W 
519  00 
449  0(1 
403  00 
344 , 00 
486.00 

376  no 

366  00 
376.00 
366 , 00 


Million 
gallons 
treated 
7,630 
8,684 
9,085 
8.173 
8,430 
7,713 
8,941 
8,905 
8.670 
8,601 
8,.546 
8.671 


Pounds 

97,412 
88,282 
95,956 
93,152 
100,668 
95.688 
102,672 
102,672 
99,3'50 
96,034 
84,732 
82,276 


Parts  per  milhon 
gallons 

High  Low      .\v. 

0,50  0.40     0.47 

0.52  0.15 

0.51  0.39 

0  51  0  23 


Max* 
105 


Agar— 37' 
!*    Min.t 


0  44 

0,47 

0  47 

0  47 
0  48  0  45  0.46 
0,47     0  46     0,46+    .587 


884 
338 
182 


249 
353 
112 


0  48 
0  45 
0  49  0  14  0  44 
0,47  0.30  0.39 
0  47     0   13     0  41 


384 

4480 

613 

126 


0   10 

19% 

18% 
21% 
0% 
0% 
0% 

*% 
8% 


$5050.50 
*.\verage  of  5  highest  counts 
tAverage  of  5  lowest  counts 


102.049       1,140,904 
Cost  of  labor  and  ha 
Cost  of  chemical 


,50% 
41% 
71% 
38% 
12% 
10% 
20% 
19% 
25% 
29% 
9%  22% 
4%   12.5% 

8%       29% 


Max.*  Min.t  .\v. 
429  22  113 
426  10  107 
3i4  48        170 

117  .36  60 


60% 
50% 
71% 
79% 

57% 
54% 


277 
367 
231 
480 


107  3% 

170  6% 

60  0% 

26  0% 

69  0% 

91  0% 

134  3% 

136  0% 

39  0% 


10.0 
c.c. 
68% 
63% 
93? 
779 


»  /O       "  /o 

0%  13% 
0%  23% 
0%  16% 
3%  22% 
43% 


0^ 
0% 
0%, 


Cost  per  million  gallons. 
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FIG  4- -PLAN,  SECTION  and 

DETAILS  OF  APPARATUS  roR 

EMPTYING  BLEACH  DRUMS 
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griuliiully  iiuicast'd  as  the  slorajjc  in  t'rotoii  Lake  iliops 
or  till'  leiiii)t'raturi>  of  the  water  approaclu's  rrccziii^r. 
Tlic  amuiuit  of  "hloai'h"  to  he  used  (hiily  is  lU^termiiicil 
from  a  ehart  (Fig.  1),  whieli  shows  that  the  daily  ainomit 
of  chemieal  is  ahout  KMIO  |1).  Where  so  iiiiieh  elieiiiical 
is  used,  the  rliarl  shows  the  ecoiKniiy  resulliii>;-  from 
varying  the  rliarge  of  "'lih'acir'  in  accordaiicr  with  tlif 
ainoiilil  of  its  a\aihdile  ehhirine,  as  (h'tenniiied  by 
lal)orat<iry  aiialysis. 

The  I'oeaiitieo  plant  is  to  he  superseded  shortly  hy  a 
more  detailed  ]ilant  now  Hearing  eonipletion  at  Dun- 
woodie,  Yoi'.kers,  X.  ^".  At  Diinwoodie,  the  old  and  the 
new  aqueduets  (Fig.  '')  ai'e  near  each  otluM-  and  ne,-ir 
the  surface,  alfoi'ding  the  only  site  where  the  water  car- 
ried by  both  aqueducts  may  he  treated  from  a  single 
plant.  This,  together  with  tlu'  facts  that  eleiftric  current 
may  be  had  here  as  a  source  of  power  and  that  a  freight 
station  is  near-hy,  determine<l  the  location  of  the  new 
plant  at  this  ]dace. 

Tliis  plant  is  designed  for  a  maximum  cajjacitv  of 
400,000,000  gal.  per  ilay  ami  is  to  be  operated,  as  is  the 
one  at  Pocantico,  with  such  auxiliary  parts  as  are  neces- 
sary to  continue  the   plant    in   constant  operation   shoidd 
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Fi(i.   5.    Detail  of  Ad.just.\ble   Orifici.:   for   Croton 
IIypochloriti';  Flaxt.  Xi;w  York  A\' Arini-Sm'LY 

any  part  of  one  unit  be  undergoing  repair,  in  which  event' 
the  bleach  will  Ix'  dissolved  at  a  fixed  rate  in  a  tank  of 
solution  maintained  at  a  constant  level,  the  water  siip- 
J)lied  and  the  solution  discharged  being  identical  in 
amount. 

The  general  design  of  the  Ihinwoodie  plant  is  shown  by 
the  plan  and  cross-sections.  Fig.  3,  while  Figs.  4  to  6 
show  its  details  more  fully.  The  main  featnres  are: 
ajjparatus  for  lifting  and  discharging  the  drums  which 
contain  the  chloride  of  lime  or  "bleach" ;  two  solution 
tanks,  with  dissolving  cages  and  water  jets,  air-operated 
agitating  pipes,  and  screened  outlets;  two  solution-stilling 
chatnbers,  provided  with  graduated  discharge  orifices: 
and  water-supply  tanks  and  various  accessories.  From 
the  discharge  orifices,  pipe  lines  extend  to  connections 
with  each  aqnednct,  where  devices  to  be  described  later 
mix  the  solution  with  the  water  to  be  treated.  These 
details  will  now  be  described. 

To  reduce  to  a  minimum  tlie  escape  of  fumes,  ar- 
rangements have  been  made  thereby,  after  cutting  the 
head  out  of  a  sheet-iron  drum  of  bleach,  its  contents 
are  not  again  exposed  to  the  air.  A  metal  lifting  jacket 
(Pig.  4),  which  bolts  about  the  drum,  is  provided  with 


steel  irunnions  lilting  into  cast-iron  bearing  phitcs  set  in 
a  wooden  frame.  I'.y  means  of  a  Iwo-lon  crane,  the  jai'k- 
eted  drum  is  (iirrie<i  to  the  frame  ami  rested  wilii  trun- 
nions in  the  bearing  plates.  The  to|)  is  then  removed,  a 
metal  hoppei-  clamped  ovei'  the  opened  drum,  and  the 
(hum  i-evolved  vertically,  in  this  position,  it  is  picked 
up  by  the  crane  and  carried  to  tlie  operating  floor.  Tlie 
biittnm  id'  \\\r  lujppcr  is  forriu'd  by  a  cast-iron,  hand- 
operated  furnace  grate,  below  which  is  a  metal  mea.suring 
box  with  gage.  The  (jpciatin;;'  llooi'  forms  the  cover  of 
each  tank  and  is  pi-o\idcd  with  an  (j|)ening  (Fig.  ■'{ ) 
throiigli  which  the  desired  anunint  of  eheinical  may  be 
)iassed  from  the  measuring  box  into  the  sidution  screen, 
sus)iended  within  the  taidv  just  below  the  cover.  The 
screen  is  made  of  steel  structural  shapes,  galvanized  after 
fabrication  and  covered  with  -Xo.  11  bronze  screening, 
%-in.  nicsli.  I  iiu'tndiately  l)elow  the  screen  is  a  •3-in.. 
galvanixed-iron  wat<'r  l)ipe,  ijerforatefl  to  throw  the  water 
upwai-d  again>l   llic  bleach  within   the  screen. 

The  .~(iiuiiciii  tanks,  two  in  numliei-  (  l'"ig.  .'5),  are  of 
reinforced  conciete.  Ill  ft.  in  'liameter  and  9  ft.  high. 
Beside  the  solution  screen  and  the  water-supply  pipe  men- 
tioned, there  is.  in  the  bottom  of  each  tank,  a  grid  of  2-in. 
galvanized,  perforated  wrought-iron  pipe,  through  which 
air  under  [iressure  will  be  forced,  tliereby  securing  a 
thorough  mixture  of  the  solution. 

Sludge  will  i)e  removed  from  the  tanks  through  a  6-in. 
salt-glazed  tile  pipe,  terminating  at  the  tank  bottom  in  a 
bronze  screw-cap. 

Kach  tank  is  provided  with  two  bronze  adjustable  ori- 
fices (  l''ig.  .")).  oni'  feeding  the  new  and  the  other  the  old 
aqueduc-t.  In  order  that  the  head  upon  these  orifices  may 
not  fluctuate,  due  to  the  blowing  of  air  through  the  solu- 
tion, each  orifice  is  set  in  a  stilling  chamber  (Fig.  3), 
connected  to  the  solution  tank  at  its  bottom  by  means 
of  an  opening  co\-ere(l  with  Xo.  K!  !)ronze-wire  screen  of 
j\-in.  mesh. 

.Xear  the  solution  tanks  are  two  elevated  (Fig.  3) 
cypress  tanks,  into  one  of  which  water  will  be  pumped 
from  the  aqueduct  as  a  su])]3ly  for  the  3-in.  pipe  within 
the  solution  tanks.  This  water  tank  is  provided  with  an 
overflow  weir  so  placed  thai  water  is  always  delivered  to 
the  solution  tank  under  a  constant  iiead  of  7  ft.  9  in.,  the 
desired  rate  of  flow  being  secured  by  an  indicator  valve 
graduated  to  read  in  gallons  per.  minute.  The  second 
tank,  receiving  the  overflow  from  the  first,  will  afford  the 
general  water-supply  for  the  plant. 

The  solution  discharged  from  the  regulating  orifices 
will  be  carried  to  the  aqueducts  in  (S-in.  salt-glazed  tile 
pipe,  and  at  the  old  aqueduct  will  discharge  through  a 
2-in.  gal vanized-i roll  perforated  jiijie  extending  vertically 
into  the  aqueduct.  Below  the  point  of  application  will  be 
l)laced  tW'O  wooden  baffles  (see  plan,  in  Fig.  6)  to  de- 
flect the  flowing  water  and  aid  in  securing  a  uniform  mix- 
ture. The  chlorine  ,«olution  will  be  discharged  into  the 
new  aqueduct  (Fig.  6)  by  a  perforated,  3-in.  wrought- 
iron  ]Mpe.  extending  vertically  into  the  aqueduct  and 
equi])ped  with  four  horizontal,  perforated  arms,  so  that 
the  .solution  enters  the  flowing  water  from  22  orifices. 
In  order  that  a  most  thorough  mixture  may  be  obtained 
immediately,  a  vertical-winged  metal  baffle  is  attached 
to  the  vertical  solution  pipe  in  the  shape  of  a  wedge. 
Each  wing  of  this  baffle  is  hinged  so  that,  by  means  of 
cams  actuated  by  a  worm  and  hand-wheel  from  above,  the 
spread  of  the  baffle  may  be  varied.     By  this  means  eddies 
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will  1)€  formed  and  the  water  flowing  sear  the  center  of 
the  aqueduct  will  be  forced  to  the  slides  and  the  desired 
mixing  secured. 

The  Dunwoodie  plant  will  be  housed  in  a  reinforced- 
concrete  building,  having  tool-picked  exterior  walls,  re- 
lieved by  .siiiooth-dret^sed  sills,  lintels,  corner  blocks  and 
cornice  and'  surmounted  bv  a  red-tile  roof  and  ventilat- 
ing skylight.     The  building  will   be  divided   by  a  solid 
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con<rel('  wall,  into  a  mailiim-ry  room.  H  ft.  7  in.  by  ^t"  ft. 
6  in.,  containing  the  necensary  pump«,  motors,  blowers 
and  machinfry  to  operati-  the  station,  and  a  storage  and 
ofierating  room,  30  ft.  fi  in.  by  H^  ft.  fi  in.,  with  a  clear 
height  from  floor  to  underside  of  crane  of  20  ft.  Of 
this  sj)ace,  the  tanks  and  other  a[)panitus  rcfpiire  about 
one-half,  the   renuiiiuler  being  available   for  the  storage 


of  the  "bleach."  The  contract  for  building  this  |)lant  was 
given  to  L.  J.  Rice,  at  $13,720. 

Within  the  Croton  watershed,  the  Department  of  Water 
Supply  maintains  four  chlorinating  stations.  The  first 
one  of  these  is  on  Kisco  River,  a  tributary  of  Croton 
Lake,  draining  a  populated  district.  Here  it  is  found 
necessary  to  use  between  1  and  2  p.p.m.  of  chlorine  to 
produce  satisfactory  results.  These  amounts,  in  connec- 
tion with  those  given  for  the  Pocantico  plant,  indicate  the 
effect  of  storage  in  reducing  the  organic  content  of  Cro- 
ton water.  The  maximum  flood  flow  of  the  Kisco  River, 
during  the  operation  of  this  plant,  has  been  loo.ouO.OOO 
gal.  per  day. 

At  Brewster,  X.  Y..  a  chlorinating  station  has  been 
equipped  to  take  the  place  of  the  electrozone  plant  in 
treating  a  portion  of  the  sewage  of  the  Village  of  Brew- 
ster before  delivering  it  to  absorption  beds,  the  change 
being  made  after  the  electrozone  plant  was  destroyed  by 
lire  during  the  summer  of  1011.  The  plant  is  similar  to 
the  one  at  Pocantico,  except  that  it  is  used  to  chlorinate 
the  flow  of  Tonetta  Brook,  a  tributary  flowing  through 
the  Village  of  Brewster,  as  well  as  to  sterilize  the  village 
sewage.  The  stream  flow  may  reach  50.000,000  gal.  per 
day  and  the  sewage  flow  300,000  gal.  daily.  Sterile  sew- 
age effluents  are  secured  by  using  about  15  i).p.m.  and 
Tonetta  Brook  requires  about  the  saiiu-  amounts  of 
chlorine  as  the  Kisco  River. 

Two  small  plants,  witii  a  niaxiiiiuni  capacity  of  15,- 
000,000  gal.  a  day,  were  coiiiplclcil  during  the  past 
summer,  one  upon  Katonah  Brook,  a  tril)utary  of  Mus- 
coot  Reservoir,  flowing  through  the  \  iliagc  of  Katonah; 
the  other  at  the  outlet  of  Lake  Gienida,  a  controlled 
natural  lake  whose  watersiu'd  includes  the  X'illage  of 
Carmel.  These  plants  are  duplicates  in  all  essential  parts 
and  present  no  unusual  features,  otiicr  than  the  compact 
arrangement  secured  by  the  use  of  rectangular,  rein- 
forced-concrete  tanks,  the  tojis  forming  the  operating 
floors.  The  plants  have  not  liccn  lung  enough  in  opera- 
tion to  state  the  amounts  of  dildrinc  rccpiired  in  treating 
these  waters. 
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The   NrceMxIty   for  Stair  SupvrvlHlii 

well  illustrated  by  the  foll..wiiiB  liu- 
H.  Heriold.  in  a  recent  paper  befo 
Society   of  St.    Paul: 

The  writer  recently  attended  a  bridge  letting  in  an  adjoin- 
ing .state.  The  experience  is  worthy  of  record,  and  replete 
with  food  tor  thought.  r'Ian.s  and  proposals  for  ten  rein- 
forced-concrete  bridges,  with  alternate  plans  for  steel  at  four 
of  the  sites,  were  advertised  for  by  the  county  cummlssion- 
trs.  The  specifications  gave  the  span  li'ngth,  height  and 
width  of  roadway,  and  called  for  a  loading  of  20U  lb.  per 
s<|.ft.,  or  a  20-ton  road  roller.  Bidders  were  requested  to 
visit  the  site  of  each  bridge  and  submit  a  plan  and  a  lump 
sum  bid  for  the  structure.  On  the  appointed  day,  li>  bidders 
appeared  at  the  county  seal  and  sul>mltted  their  plans  and 
proposals  before  the  hour  of  closing  bids,  (!  p.m.  They  were 
then  Informed  that  the  bids  would  be  opened  next  day.  I 
do  not  wish  to  Impugn  for  a  moment  the  motive  of  these 
honest  commissioners,  but  the  visitors  had  the  privilege  of 
buying  "eats,  smokes  and  liquid  nfreshments"  during  the 
evening. 

The  next  morning  the  bids  were  opened:  approximately 
125  plans  were  submitted  to  those  five  honest  farmers,  who, 
assisted  by  the  county  surveyor,  proceeded  to  analyze  the 
plans  and  tabulate  the  bids.  It  was  Hnally  decided  to  let  the 
concrete  bridges  to  a  local  cement  street  pavi'r.  and  the  steel 
bridges  to  a  relative  of  one  of  the  county  ofttcers.  The  eom- 
nilssloners  evidentiv  decided  that,  as  they  Unew  nothing 
about  the  relative  valui-  of  the  plans,  they  would  take  n 
chance  on  men  whom  they  knew,  ri-gardless  of  other  lon- 
slderations.  The  lowest  bidder  was  informed  that  they  did 
not  like  Ills  )>lans. 

The  bids  ranged  about  as  follows:  A  24-fl.  span  relnforced- 
concri'te  bridge.  $660  to  <I22S:  a  4n-ft.  span.  (K.IR  to  $2980: 
a  «o-ft.  span.  $1176  to  J3flK0.  A  number  of  Ih.'  biddi'rs  sub- 
mitted pbins  furnished  by  manufacturers  of  reinforcing. 
.Some  of  the  plans  were  i-xcelli'nt.  and  others  were  like  the 
prr-seiit-dav  millinery,  fearfully  and  wonderfully  designed. 
Oni'  bidder  told  m>'  that  a  live  load  of  HO  lb.  per  si|.ft.  was 
good  enough  for  ilesigriing  any  bridge,  Another  handed  me 
hiK  card:  It  read:  ".lohn  l)<ie,  Manufai'turer  of  Cement  lilocks." 
and  written  across  the  carrl  In  Ink,  for  this  special  occasion, 
"and    ttelnforced    Concrete    Hrldge    Kngini-er." 
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British   Standards  for  Sewage  Effluents 

1^    W.    L.    UinciiKK* 

Tlu'  |)rij|iiisc(l  slaiidiii'ds  for  scwafio  cllliicnls  recent  Iv 
iiniioiineed  by  the  IJoyal  (.'onuiiission  on  Sewage  I)is])(isal 
and  coninu'iitod  upon  hy  KN(iiXKi':iUN(i  Nicws  (see  Dee. 
1*1,  li)l2,  p.  1159,  and  Jan.  !>,  l!)i:J.  pp.  7(i  and  79)  are 
of  great  interest  to  sanitary  engineers.  Founded  on  ex- 
haustive .studies  extending  over  many  years  they  exhibit 
a  rare  use  of  practical  "liorse  .'<ense"  reinforced  hy  sci- 
entific faets.  There  may  be  differences  of  oiJinioti  as  to 
their  absolute  value,  but  that  tliey  are  founded  and  meas- 
ured in  tiie  light  of  tiu>  best  scientific  knowledge  of  liic 
l)resent  day,  is  unquestioned. 

To  Americap  engineers  the  pi'oposed  stan(hirds  seem 
quite  stringent,  and  to  those  (rerman  sanitarians  wlio 
maintain  that  fresh,  swift  moving,  undiluted  .sewage  is 
inoffensive  if  confined  within  proper  channels,  the  stand- 
ards must  appear  very  rigid.  It  is  but  fair  to  say,  how- 
ever, that  German  .sewages  usually  have  to  travel  but 
short  distances  before  entering  large  streams,  whereas  in 
England  large  cities  and  enormous  industries  are  crowded 
together  on  small  water  courses.  This  only  illustrates  the 
impossibility  of  framing  standards  based  on  present  scien- 
tific knowledge  which  will  satisfy  all  conditions. 

That  they  have  intentionally  set  very  rigid  require- 
ments appears  to  he  recognized  by  the  Commission,  as  it 
is  said  in  their  report  that  they  realize  that  the  applica- 
tion of  any  standard  is  in  danger  of  becoming  a  jeveling- 
down  as  well  as  a  building-up  process. 

It  is,  nevertheless,  of  interest  to  examine,  as  far  as 
such  a  thing  is  possible,  what  the  requirements  demanded 
would  be  if  applied  to  American  conditions.  With  re- 
gard to  the  so  called  '"stringent  standard"  for  works  re- 
quiring the  English  "Complete  treatment" — settling, 
rapid  filtration  through  sprinkling  or  contact  beds  and 
subsequent  settlement  of  the  effluent  before  discharge — 
American  conditions  have  not  as  yet  become  such  as  to 
make  this  of  much  significance.  It  may  be  noted,  how- 
ever, that  our  largest  works  of  the  English  character, 
those  at  Columbus,  Ohio,  judged  by  the  last  annual  re- 
port of  those  works,  would  not  measure  up  to  the  British 
standard. 

The  lower  limit  for  discharge  of  sewage  w-ithout  com- 
plete treatment  is  placed  at  a  dilution  of  150  volumes, 
with  the  further  requisite  that  the  sewage  shall  not  con- 
tain more  than  6  parts  per  100,000  of  suspended  matter, 
which  latter  the  Commission  states  may  be  usually  at- 
tained by  chemical  precipitation.  As  the  flow  of  sewage 
from  English  communities  is  usually  not  much  in  ex- 
cess of  30  gal.  per  capita  per  day,  this  standard  may  be 
restated,  for  comparative  purposes,  as  being  equivalent  to 
about  7  cu.ft.  per  sec.  per  1000  persons.  Or  still  further, 
taking  the  average  per  capita  flow  of  American  sewage 
at  100  gal.  this  dilution  factor,  under  American  con- 
ditions, would  become  about  1  to  45. 

For  the  discharge  of  ordinary  .settled  sewage  contain- 
ing not  over  15  parts  per  100,000  of  suspended  matter, 
the  Commission  would  require  a  dilution  of  300  volumes, 
or  reduced  to  similar  American  equivalents,  11  cu.ft.  ])er 
sec.  per  1000  persons,  or  1  to  90. 

In    1903.    X.   II.   Goodnough,   chief    engineer    of    the 
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.Ma^.-achiisells  .Stale  Hoard  of  lleallh,  re|)orled  to  llie 
Coininitlee  on  the  Charles  l?iver  Dam  (hat.  from  an 
cNMininatioii  of  the  streams  in  Ma.>isac-husetts.  he  was  of 
tlie  opinion  that  a  nuisance  never  existed  from  the  <lis- 
<\];\rjH'  of  niilreated  .^■vvaf,'e,  when  the  How  was  in  exc(;.-s 
<if  li..".  ft.  iM'i-  >ec.  per  Kiud  persons  .•ontribiiting.  TIki 
streams  e.Miinined.  ni(ireo\cr,  were  in  general  receiving 
iMi.seltled  .sewage,  so  the  suggested  re<piirenicnt  of  the 
Koyal  Cdinrnission  is  seen  to  be  considerably  more  rigid 
than  would  be  necessary  to  prevent  a  nuisance  according 
to  .Massachusetts  ideas,  it  should  be  explained,  however, 
that  the  Commission,  in  (ixiiig  this  limit,  intended  that 
there  should  be  no  "grey  algu'  growths  in  tile  streams,  nor 
should  there  be  injury  to  lish  life," 

'I'he  "l(!gai  dilution"  in  the  Chicago  ilrainage  canal  is 
fixed  at  3.3  cu.ft.  ])er  sec.  per  KHill  )ier.soiis,  and  recent 
reports  show  that  nuisances  |)laiiily  exist  under  tiiese  con- 
ditions, and  further  are  probably  largely  caused  ijy  putre- 
fying sludge  banks,  which  empba.sizes  the  great  value  of 
the  low  suspended  matter  in  the  effluent — 6  parts  and  15 
parts  per   100,000 — impo.seil  by  the   Knglisii  standards. 

The  Conimi.ssion  makes  rather  an  iiii.satisfactory,  lie- 
cause  highly  empirical,  attempt  to  determine  what  its 
.standards  would  require  in  the  way  of  dissolved  oxygen 
content  in  the  water,  and  arrives  at  tlie  conclusion  that 
the  dissolved  oxygen  should  never  be  allowed  to  fail 
below  4  c.c.  per  liter,  which  for  fresli  water  at  65°  F. 
would  mean  about  60%,  and  for  average  conditions  as 
existing  in  Xew  York  Harbor,  about  70%  saturation. 
Many  of  the  experts  engaged  by  the  Xew  York  Metro- 
jiolitan  Sewerage  Commission  to  examine  Xew  York 
Harbor  came  to  the  conclusion  that  the  waters  would  be 
satisfactory  if  the  dissolved  oxygen  content  were  not 
allowed  to  fall  l)eiow  50%  saturation,  and  only  one  who, 
by  the  way,  was  an  employee  of  the  Royal  Commission, 
thought  that  the  limit  should  be  placed  at  70%.  It  is 
probably  not  too  much  to  say  that  it  would  be  extremely 
difficult  to  maintain  the  oxygen  content  at  70%  satura- 
tion at  all  times  in  streams  receiving  a|)i)recial)le  amounts 
of  crude  sewage,  excepting  by  the  very  etflcient  removal 
of  suspended  matter,  as  suggested. 

With  respect  to  New  York  Harbor  and  the  I'assaic 
^'alley  controversy,  under  the  English  standard,  rigid 
as  tliat  is,  it  would  probably  be  allowable  to  discharge  the 
Passaic  Valley  sewage  into  the  bay,  without  further  treat- 
ment tlian  settlement  to  reduce  the  susjiended  matter  to 
15  parts  per  100,000.t 

The  economic  value  of  such  standards,  if  practical  of 
enforcement,  is  illustrated  by  the  two  ca.ses  of  Chicago 
and  Pittsburgh.  In  the  former,  crude  sewage  is  being 
discharged  as  by  legal  right  up  to  a  point  far  beyond  that 
allowed  by  the  English  standard,  while  the  Penn.syl- 
vania  State  Department  of  Health  is  attempting  to  force 
Pittsburgh  to  spend  some  $37,000,000  for  purification 
works,  according  to  estimates  made  Ijy  the  city:  although 
taking  into  account  the  local  conditions  at  Pittsburgh, 
which  the  Commission  emphasizes  as  always  being  neces- 
sary, the  discharge  of  settled  sewage  would  probably 
satisfv  the  standard. 


♦.See  "Eng^,   News,"  Feb.   20,    1912,   pp.    39S,    412. — Ed. 

tThe  standards  under  discussion  apply  to  fresh  waters. 
The  Commission  states  that  the  principle  which  it  has  "recom- 
mended in  regard  to  special  standards  for  streams  [i.e.,  stand- 
ards formed  to  meet  special  local  conditions]  might  usefully 
lie  applied  to  tidal  waters  where  a  standard  is  considered 
necessary':  but  it  still  adheres  to  the  conclusions  of  its  tifth 
report,  that  "it  is  not  practicable  to  lay  down  Hxed  rules  as 
regards  a  standard  effluent  for  tidal  waters." — Ed. 
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A  Triple-Plunger  Artesian  Well  Pump 

For  pumping  deep  wells  S  iu.  or  more  in  diameter, 
where  steady  flow,  large  capaeitj-  and  high  efficiency  are 
required,  together  with  absolute  reliability  of  service,  a 
novel  form  of  triple  pliuiger  pump  has  been  designed  and 
put  on  the  market  by  the  Deane  Steam  Pump  Co.,  of 
Holyoke,  Mass. 

The  essential  features  of  the  apparatus  are  shown  in 
Fig.  1.  Three  single-acting  plungers  operate  in  a  cylin- 
der, open  at  the  lower  end  and  with  a  discharge  pipe 
attached  to  the  closed  upper  end.     The  lowest  plunger 


In;.    1.     Kiio.vT  .VXD  SiWK  Klkva'iions  (11    Tin:  'riMi'i.i; 
J'LixffKii  Artk.sh.v  \Vi:i.i.  I'imi- 

llx-iinc    Sti-om    Pump   Co..    HoIyi)ki-.    Mhhh..    .MakciH) 

is  attHclicd  In  tile  end  of  a  solid  piston  rod.  which  oper- 
atfn  iiiniilc  a  lirillrjw  tube  liiat  nerves  a,«  llii'  rod  of  the 
middle  pliing<T.  Tlii.s  tube  in  turn  operates  wilhiii  a 
second  hollow  tube  to  which  is  attached  the  upy)er 
(duiiL'er.  The  lowest  i>lniiger  is  driven  direct  from  tlio 
c-ranksliaft  through  a  crosshead  and  the  mid<lle  and  upper 
phiiiirers  are  attached  to  yokes,  driven  in  the  same  way. 

The  plungers  have  valves  like  n  common  house  pump, 
which  open  to  allow  water  to  flow  ii[)ward,  but  close  to 
j>revent  the  flow  of  water  dow^lwn^d,  so  that  the  plungers 


work  only  on  their  up-strokes  and  the  plunger  rods  are 
subjected  to  tensile  stresses  only.  The  cranks  driving 
the  three  plungers  are  set  120°  apart  on  the  crankpiu 
circle  so  that  the  plungers  act  successively  on  the  moving 
water  column  to  give  a  continuous  and  almost  iiniform 
flow  as  showii  in  Fig.  2.  The  chart  for  the  pump  delivery 
is  nearly  as  shown  in  Fig.  3.  In  other  words,  the  same 
uniformity  of  flow  is  obtainable  iu  this  pump  as  in  the 
ordinary  triple.x  pump.  The  advantage  of  this  in  giving 
a  uniform  flow  in  the  well  tube  of  a  deep  well  with  a 
long  water  column,  as  well  as  in  the  delivery  mains,  are 
obvious  to  every  engineer. 

This  enables  the  pump  to  be  run  at  very  much  higher 
speed  than  would  be  possible  with  the  ordinary  single- 
plunger  pump,  and  thus  a  large  capacity  is  obtained  with 
a  comparatively  small  pump  and  a  moderate  diameter  of 
the  well  casing. 


DiAdiAM  SiiowiNi;  Ri;l.\tivk  Actiox  ok 
I'lsroNs    I'lai  i;i)    120°    Apaui' 

1'hese  pumps  are  nuide  in  sizes  from   IT  to  Hi.")  li|i..  In 
handle   volumes   between    1  Mi  ;iii(l    '!'!'>*>  gal.    per   niiii.   iit 


TIME  t--A 

Fi(i.  :?.    PiiK.s.siKK-TiMK  CruvK  Showim;  Tin:  Vaiua- 

iioN  OF  Pi.r.NCKii  l)i:i,iVKi!V  roi;   \  'ruii'i.i: 

Pi.i  S(:i:i!  I'iMi' 

dejjths  varying  from  ii")  to  520  ft.  Tlu>  initial  installa- 
tion was  made  at  the  jdant  of  a  large  irrigating  company 
in  California.  an<l  gave  such  satisfaction  as  to  in<luce  an 
order  for  three  iimrc  iminps  of  the  same  type. 

KlKh<  Lnrice  WlrrlrNH-frli-Krnph  ittnOnim  are  t»  be  built 
for  th.-  .M.ircunI  Wireless  TeleKriiph  Co.  of  Amerleii  by  the 
.1.  C.  While  KnRineerlnB  Corporiilloii,  .-KcordlnK  lo  a  ricent 
annouiK-emeiit.  Half  of  these  will  be  sendlni;  and  half  re- 
eelvlnjc  stations:  they  will  be  In  working  pahs,  but  with 
scndlnK  and  recelvInK  units  plaeed  30  mill's  apart  to  pri'Vent 
Interferenci-.  One  pair  is  to  l>e  at  Oahu.  Hawaii,  one  al 
Tamali'S  Bay  and  Hollnas,  Calif.,  and  the  third  near  Helmar, 
N.  J.,  as  noted  In  EnKlneerlnK  .Vews  Jun.>  13.  1912.  Th.- 
fourth  will  be  In  Kastern  MasHai-husetts.  althoutrh  the  site 
Is  not  dellnltely  announced.  It  Is  reported  that  these  stations 
will  pi'rmlt  transmission  of  mi'ssatres  acToss  tjie  I'arlfle  Ocean, 
and  increase  the  capacity  of  Ihi'  present  servli-i-  between  Now 
York  and  London.  The  ranifi'  is  deslKned  to  be  from  4000  to 
6000  miles.  The  towers  will  be  400  to  4150  ft.  hlRh.  It  Is  re- 
ported, there  belnir  12  at  each  station  nrrariKed  In  a  semicircle 
to  support   the  antennre. 
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EDITO  RIALS 


ill  llu'  t'vos  (if  llic  hiw,  n  (•(irpdratlon  is  iiii  iirtilicinl  per- 
son, Willi  must  (iT  ihv  rights  aiu!  sonu'  ol'  liic  rt'sponsiiiiii- 
ties  of  an  incli\  iilnal.  This  corporate  i)ersoiiality  lias  boon 
produced  by  a  i)r(K'ess  of  evolution  extending  over  many 
years;  and  the  limits  to  what  it  may  become  are  still  un- 
certain, f  course  tliero  are  such  limits.  It  would  not  l)e 
practicable,  for  example,  to  invite  a  ior])oration  out  to 
dine  and  talk  over  old  times.  Nor  could  a  corporation 
be  a  very  activi'  iiicniber  ol'  an  atliictic  cliili.  On  the 
other  hand  a  corporaticni  may  he  an  active  nienihei  of 
some  commercial,  scientiiic  or  technical  societies. 

There  are  several  organisations  in  the  technical  and 
industrial  field  whose  membership  is  corporate  exclusively. 
One  or  two  others  have  both  corporate  and  individual 
members,  but  Gnii)loy  different  grade  names  to  seiwrate 
the  corporate  slice))  from  the  human  goats.  Other  socie- 
ties, again,  make  no  distinction  between  corporation  and 
lirm,  or  between  linn  and  individual,  but  accept  any  and 
all  of  the  three  in  equal  standing  as  members. 

The  same  general  priiuiiiles  are  now  to  be  extended: 
inanimate  olijects  are  also  dignified  by  the  kind  of  vicari- 
ous individuality  which  hitherto  has  characterized  the 
corporation.  We  find  that  a  prominent  international 
association  names  among  its  members  "The  Town  Hall, 
Sydney,  X.  S.  Wales" — truly  a  personification  of  wood 
and  .stone. 

Incidentally,  this  weighty  member  has  been  listed  re- 
cently under  '■Changes  of  Address."  We  are  not  informed 
whetiier  The  Town  Hall  has  moved  its  place  of  residence 
from  Melbourne  to  Sydney,  or  whether,  perhaps,  Sydney 
has  moved  from  IST.  S.  Wales  to  E.  W.  Wales,  or  what. 

A  few  things  are  still  left  for  the  future  to  bring  about. 
We  may  live  to  see  the  time  when  our  friend  The  Town 
Hall  will  be  elected  a  Vice-President  of  the  association,  or 
perha])s  its  Corresponding  Secretary. 

Arbitration  between  the  Railways    and 
the   Locomotive   Firemen 

'i'lie  decision  of  the  committee  of  managers  represent- 
ing 5l  Eastern  railways  to  accept  arbitration  under  the 
Krdman  Law  rather  than  risk  a  strike  by  their  locomotive 
llremen,  has  received  general  public  commendation.  It 
was  generally  felt  that  since  the  firemen  were  willing 
to  accept  arbitration  under  the  existing  national  law,  even 
though  defective,  public  oi>inion  would  hardly  support  the 
railways  in  standing  out  for  arbitration  in  a  form  not 
expressly  sanctioned  by  law. 

The  railways  arc  unquestionably  right,  however,  in  the 
warning  which  they  issue  to  the  public  that  in  these  mat- 
ters of  railway  wages  the  condition  is  becoming  one  which 
concerns  the  public  even  more  than  it  does  the  railway 
companies.  The  firemen  themselves,  in  their  published 
statement,  declared  that  "justice  should  be  granted  to  the 
railways  by  the  proper  authorities  in  connection  with  the 
proper  return  on  the  capital  invested,  or  necessity  for  in- 
crease in  freight  rates."  e. 


It  needs  only  a  little  study  of  the  records  of  operating 
exjien.ses  and  earnings  of  the  railway  c-oinpanies  for  the 
past  two  or  three  years  to  perceive  that  if  the  increase  in 
wages  granted  to  engineers  and  firemen  is  to  be  followed, 
as  seems  alfogetberlikely,by  increases  to  conductors, train- 
men and  other  classes  of  organized  employees,  the  public 
will  have  to  choose  between  having  the  railway  financial 
standing  so  injured  that  it  will  not  be  possible  to  raise 
capital  for  necessary  imiirovements,  or  there  must  be  a 
horizontal  increase  in  freight  and  pas.senger  rates.  If 
rates  must  be  raised,  it  will  probably  be  freight  rates 
rather  than  passenger  fares,  for  .state  laws  in  many 
-lates  ])revent  an  increase  in  ]iassenger  fares  beyond  two 
cents  per  mile;  and  even  where  such  a  law  does  not  stand 
in  the  way,  the  reduction  in  traffic,  which  generally  ac- 
companies an  incrca.se  in  rates  of  fare  goes  far  to  off.set 
the  additional  revenue  to  be  obtained   in  this  way. 

We  will  probably  have  to  he  brought  fac^e  to  face  with 
this  situation,  however,  before  the  public  will  awaken  to 
the  necessity  of  so  amending  the  Erdman  Arbitration 
Act  that  the  arbitrators  may  take  cognizance  of  the  in- 
terests of  the  public  as  well  as  the  interests  of  the  parties 
to  the  controversy. 

Why  American    Engineers   Should 
Know  the  German  Language 

The  iiaper  by  I'mf.  WiiisUiW  Herschcl,  which  appears 
on  another  ])age  uf  this  issue,  is  well  worth  the  careful 
reading  of  all  who  are  interested  in  the  courses  of  study 
in  our  engineering  schools.  Prof.  Herschel  urges  that  in 
the  present  state  of  engineering  science  the  knowledge 
of  the  German  language  is  one  of  the  most  valuable  ac- 
quirements an  engineer  can  possess.  Prof.  Herschel 
speaks  with  a  knowledge  born  of  cxi)erieuce,  having  spent 
some  \ears  in  Euro])e  studying  foreign  practice  in  various 
special  lines  of  engineering  design. 

In  our  opinion  he  puts  the  case  none  too  .'strongly.  It 
is  true  that  we  have  in  the  pa.st  in  this  coimtry  to  a  cer- 
tain extent  made  up  for  the  deficiency  of  the  knowledge 
of  foreign  languages  pos.ses.sed  by  American  engineers 
by  making  u,se  of  the  constant  .stream  of  engineers  com- 
ing to  this  country  from  foreign  lands  and  bringing  with 
them  familiarity  with  foreign  languages.  It  will  be 
recognized,  of  course,  that  this  is  no  argument  against  the 
teaching  of  foreign  languages  in  onr  own  schools,  but 
rather  the  reverse.  Boys  who  are  now  studying  in 
American  enginc^ering  schools,  if  they  are  ambitious, 
ought  to  be  desirous  of  becoming  at  least  as  valuable  to 
their  employers  as  their  competitors  who  come  to  this 
country  from  Europe  and  are  able  to  keep  abreast  of  for- 
eign engineering  literature. 

Some  very  eminent  authorities  have  urged  that  the 
time  spent  on  modern  languages  in  the  engineering 
schools  is  largely  wasted  because  so  few  of  the  engineer- 
ing students  make  use  of  these  languages  afterward. 
They  acquire  enough  of  the  language  to  pass  the  exami- 


426 


ENGINEERING     N  E  \V  S 


Vol.  69,  No.  9 


natious  and  drop  it  as  soon  as  they  are  out  of  college. 
This  argument,  however,  detracts  nothing  from  the  value 
of  a  real  working  knowledge  of  a  language.  The  fact 
may  as  well  be  faied  that  the  best  time  to  attain  such  a 
knowledge  is  not  in  the  crowded  years  of  the  college 
course,  nor  during  the  high  school  course,  but  at  a  still 
earlier  age.  All  experts  on  psychology  agree  that  the 
proper  time  to  acquire  familiarity  with  a  foreign  Ian 
guage  is  during  childhood.  Of  course,  a  foreign  language 
taught  in  childhood  should  be  taught  by  the  natural 
method,  and  not  by  the  absurd  method  of  teaching  the 
grammar  of  the  language  before  the  language  is  itself  ac- 
quired, an  educational  monstrosity  from  which  so  many 
generations  of  cliildrcn  have  suffered. 

It  will  be  evident  from  the  above  that  in  order  to 
thoroughly  reform  engineering  education,  one  must  not 
deal  with  the  college  course  alone  or  even  with  the  col- 
lege preparatory  course,  but  with  the  whole  subject  of 
education  from  childhood.  We  believe,  however,  that 
just  this  very  thing  must  be  done  if  the  distinguished 
committee  represents  the  several  engineering  societies, 
which  is  investigating  the  subject  of  engineering  educa- 
tion, is  to  fulfill  its  highest  usefulness.  Wc  particularly 
commend  Prof.  Herschel's  valuable  paper  to  the  careful 
consideration  of  this  committee. 

Where  Will  City  Growth  Stop? 

Few  questions  are  of  deeper  interest  to  the  .sociologist 
tiian  the  question  where  the  limit  will  be  reached  to  the 
growth  of  great  cities.  The  question  is  important  also  to 
the  engineer.  All  the  work  of  the  municipal  engineer,  foi- 
example,  is  ba.«ed  on  the  assumption  that  the  growth  of 
cities  is  to  incrca.<e  in  the  future  as  it  has  in  the  past. 
There  are,  however,  certain  forces  at  work,  almost  un- 
noticed now.  wiiich  may  work  as  profound  changes  as 
tho.se  which  were  wrought  by  the  progress  of  invention 
in  the  19th  century. 

In  the  last  analysis,  (he  reason  why  people  have  flocked 
to  the  city  from  the  country  for  the  better  ])art  of  a  cen- 
tury' is  because  of  economic  conditions.  Em])loyment  all 
the  year  round  was  to  ite  had  in  the  city,  and  at  wages 
which  were,  on  the  whole,  better  than  those  prevailing  in 
the  agricultural  di.stricts.  The  development  of  transpor- 
tation methods  and  the  con.«equent  reduction  in  cost  of 
carriage  has  made  it  possible  to  carry  raw  materials  from 
the  country  to  the  city  to  be  there  put  into  manufactured 
form  and  then  carried  i)a<k  to  the  country  and  finally 
sold  more  cheaply  than  they  could  be  produced  in  the 
country  directly  from  the  raw  material. 

The  only  means,  then,  by  which  the  tide  of  population 
can  be  turned  from  the  city  l)ack  toward  the  country  is 
some  change  in  economic  conditions.  There  are  .«ome 
cignB  that  such  a  change  is  actually  occurring.  The  in- 
creasing value  of  land  in  the  congested  districts  of  great 
cities  has  already  driven  out  of  the  city  al!  industries 
which  require  large  iimounts  of  land  for  their  operation. 
The  same  thing  operates  to  increase  the  cost  of  living  and 
conHeqneiitly  the  cost  of  doing  business,  since  the  em- 
ployecH  of  any  concern  must  be  paid  at  least  a  living  wage 
if  the  induslry  is  to  continue  prosperous. 

A  recent  issue  of  the  Wall  Slrrnl  ./ouriial  contains  a 
significant  editorial  from  which  we  quote  as  follows: 

NolhInK  ban  hinl  more  to  do  with  thf  hiKh  rout  of  llvlnn 
than    the    monatroiiH    Krowth    of    Kront    cltU-8.      foullHh    iuwb- 


papers  boast  about  their  city  population.  What  is  unques- 
tionably an  evil  is  a  matter  of  rivalry  betwetn  American 
cities.  Every  worker  off  the  soil  added  to  the  urban  popu- 
lation is  an  automatic  addition  to  the  intolerable  burden  of 
the   cost    of   living. 

Here  is  a  stupendous  fact.  London's  taxable  value  has 
fallen  $1,500,000  in  the  past  year,  and  during  the  last  ten 
years  there   has  been   a  net  emigration  of  550. S31   persons. 

What  will  our  politicians,  mortgaging  posterity  in  all 
manner  of  municipal  extravagance,  say  to  this  plain  evi- 
dence   that    cities   do   not    go    on    growing    forever? 

There  is  no  great  difHculty  in  explaining  a  reduction  in 
London's  population  and  taxable  value.  Transportation  is 
cheaper  and  better  than  it  ever  was  before,  ilunicipal  ex- 
periments, of  a  benevolently  expensive  kind,  have  made  the 
taxpayer's  burden  so  heavy  that  he  is  only  too  glad  to  move 
out  of  the  area  of  extravagance.  If  this  is  so  in  London, 
what  must  it  be  in  New  York?  Our  army  of  tax-eaters  is 
increasing  beyond  the  carrying  capacity  of  taxpayers.  The 
turn  in  our  own  population  must  come  in  the  same  way  and 
for  the  same  reason. 

Our  people  do  not  read  history;  and  our  politicians  learn 
nothing  from  it.  The  population  of  Rome,  as  Mommsen 
has  demonstrated  from  the  water-tax  receipts,  was  not  less 
than  1.400.000  in  the  time  of  Hadrian.  It  is  under  400,000  today, 
and,  as  a  matter  of  fact,  the  population  was  taxed  out  of  the 
city.  Diocletian  fixed  the  prices  of  some  seven  hundred  com- 
modities, in  order  to  keep  down  prices,  and  one-fourth  of  the 
city  was  in  receipt  of  pauper  relief.  No  law  could  help.  The 
city  paid  the  price  of  reckless  extravagance.  Its  ta.xable 
value  dropped  to  a  level  where  the  taxpayer  emigrated  and 
abandoned   his   property. 

Here  is  the  cure  for  extravagance,  but  it  is  a  desperate 
one.  London  is  pa.ving  the  price,  and  there  is  no  lack  of 
patriotism  in  saying  that  she  has  probably  received  ten 
times  the  value  for  her  money  that  New  York  can  show, 
with  our  greatly  heavier  per  capita  cost  of  administration. 

Granted  that  the  above  quotation  represents  an  cxti'eme 
view,  it  IS  a  view  nevertheless  that  deserves  consideration. 
Statistics  recently  made  jniblic  show  that  the  cost  of 
municipal  government  in  New  York  City  averages  in  the 
neighborhood  of  $25  per  capita  per  annum.  The  enor- 
mous amount  of  borrowed  money  being  .spent  on  great 
public  Avorks  in  New  York  well  nigh  beggars  comprehen- 
.■^ion.  Less  than  a  score  of  years  ago,  the  jiroposal  to 
spend  fifty  million  dollars  in  building  a  rapid-transit 
subway  .system  was  rejected  as  being  too  large  and  expen- 
sive, and  the  project  had  to  be  reduced  in  s'v/.e  before 
it  was  accepted.  In  contra.st.  the  city  is  now  proposing 
to  expend  iiotweeii  three  hundred  and  four  luindrcd  mil- 
lion dollars  on  additional  rapid-transit  subway  lines.  It 
has  in  fact  already  expended  a  considerable  i)art  of  this 
amount.  The  cost  of  the  city's  new  water-supply  from 
the  Catskills  will  probably  approximate  .$2O().0()0,6nO  be- 
fore the  work  is  finally  completed.  The  (>ommer<'ial  inter- 
ests of  the  city  are  exerting  great  pressure  to  have  $30,- 
000,000  to  $100,000,000  expended  in  the  creation  of 
municipal  docks  and  freight-haiidling  facilities  for  rail- 
ways and  sleanisliii)s.  Two  railway  companies  are  expend- 
ing each  over  $100,000,000  in  the  imiirovement  of 
freight  and  pas.scnger  terminal  facilities  in  and  about 
New  York.  The  ultra-sanitarians,  who  lake  advantage  of 
the  popular  apprehension  regarrling  the  dangers  of  germs, 
are  at  work  upon  schemes  which  if  carried  into  elfect  will 
comiiel  the  city  and  its  various  suburban  districts  to 
spend  hundreds  of  millions  of  dollnrs — it  is  impossible  to 
say  how  nnu'li — upon  long  trunk  sewers  and  sewage-dis- 
posal plants. 

All  tlie.se  overwhelming  demands  will  be  eventually 
translated  into  taxes,  which  are  laid  as  a  burden  upon 
everyone  who  owns  or  rents  lands  or  buildings,  and  who 
cither  lives  or  does  business  in  the  great  city.  ,MI  these 
linrdens  eventually  rejiresent  an  economic  handicap 
ujion  the  city  manufacturer  compared  with  the  maiiufae- 
tiM'cr  located   in   the  countrv.     Is  it  unrcasonnliji'  to  be- 
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lic\c  iliiii  lluTf  iiiiist  and  will  coiiu'  a  tiiiic  wlicii  Ihis  cco- 
iiiiiiiic  lianili(a|)  vvill  iHTiitiic  fircat  ciioui;!]  to  liini  tin- 
iiriiwtli  (if  ]M>|)iilati()ii  awav  from  Ihc  irvfal  centers;  if  not 
to  the  eonnlrv.  at   least   Inwanl   the  sniallei-  cities? 

Railway  Terminals  in  Laige  Cities  and 

the   Latest   Chicago   Terminal 

Project 

The  railwav-lerniMial  |ii'iililein  in  laricc  cities  is  beeoni- 
iiijr  ol'  inereasinu'  importance  to  railways  and  tmuiieipali- 
ties,  and  to  coiniiRTcial  interests  as  well.  In  several  cities 
it  is  a  very  ])ressiiig  prohlein,  old  terminal  facilities  being 
so  con,irested_  that  they  are  inconvenient  and  UTiecononii- 
lal.  Even  thoujih  the  terminals  may  have  been  enlaroed. 
these  extensions  have  frequently  been  made  without  re- 
iiard  to  a  systematic  improvement  of  conditions. 

This  applies  tn  passen.u'cr  and  fr<'i,i;iii  terminals  alike; 
hilt  while  the  inini-ovement  of  the  latter  is  jjenerally  by 
f;>.r  the  most  important.  a.i,ntation  fni'  the  foiMiier  is  often 
more  insistent  due  to  the  ileniands  of  the  public  and  to 
the  tendency  of  the  iail\v;iys  to  make  rather  excessive 
e.\i)enditures  in  this  direction  under  the  pres.sure  of  such 
demands. 

The  railway  terniiiuils  of  ('hica.uo  are  pi-obably  the  most 
extensive  and  cniiiplex  in  this  i-ountry  if  nut  in  the  woi-ld. 
Numerous  main-line  railways  (some  'i^)  in  iiuinlier') 
a])])roach  the  city  from  ililVercnt  directions,  and  their 
tracks  cross  each  other  at  various  points,  making  a  very 
liusymmetrical  arrangement.  This  is  due,  of  course,  to 
the  fact  that  the  lines  were  built  at  various  times,  each 
witli  regard  to  its  own  requirements  and  without  any  re- 
gard to  a  harmonious  relation  of  the  lines.  This  has  re- 
sulted in  making  much  land  una\ailable  for  development, 
and  in  interfering  with  traftic  and  with  a  ])roi)er  develop- 
ment of  the  railway  approaches  to  the  city.  It  has  re- 
sulted al.so  in  enormously  expensive  works  for  the  elimina- 
tion of  highway  grade  crossings  at  some  points  and  for 
elimination  of  railway  grade  crossings  at  other  points. 
Further  than  this,  it  has  resulted  in  a  chaotic  arrange- 
ment of  fri'ight  yards  and  facilities  in  and  around  the 
city,  each  built  with  regard  mainly  to  the  needs  and  con- 
venience of  the  owning  line,  or  ])erhaps  where  it  was  at 
the  moment  able  to  obtain  land,  and  witliont  regard  to  its 
relations  with  other  raihvays  or  with  the  needs  of  the 
( ity's  freight  traffic. 

These  conditions  were  discussed  in  our  issue  of  ilay 
!),  1912,  ami  as  far  as  the  approach  lines  are  concerned. 
the  conditions  seem  beyond  the  possibility  of  any  radical 
alteration.  There  is,  Iiowever,  a  jiossibility  of  imiirove- 
ment  by  the  concentration  of  interchange  freight  yards 
and  the  more  extensive  handling  of  interchange  cars  (or 
through  cars)  by  belt  lines,  so  as  to  keep'  this  class  of 
traffic  outside  of  the  city  and  out  of  the  local  freight 
yard.s.  Such  improvements  have  been  proposed  many 
times,  and  certain  changes  have  been  decided  upon,  Init 
only  slow  progress  is  being  made  toward  carrying  them 
into  effect. 

Within  the  city,  and  especially  within  its  congested 
business  di.stricts,  Jhe  conditions  are  even  worse.  Large 
areas  of  valuable  land  are  occupied  as  freight  yards,  coach 
yards,  etc.,  and  as  the  areas  owned  by  different  roads  arc 
contiguous,  they  form  a  great  extent  of  waste  land,  the 
(iecu|iaucy  of  which    for  such   pur]>oses  prevents  its  own 


develo])ment,  reduces  the  value  of  adjacent  i)roperly,  and 
oh.structs  the  proper  growth  of  the  city.  There  is  a  very 
real  need  for  imjirovement  in  this  direction,  but  it  cannot 
I'C  effected  on  the  l)road  iiasis  that  is  necessary  without 
cooiK'ration  on  the  |)art  of  the  railways;  and  there  is  very 
little  indicalion  of  any  general  improvement  of  th(!  city 
freight-terminal  system  as  a  whole. 

l?eferriiig  to  the  passenger-terminal  situation  in  Chi- 
cago, there  are  six  widely  separated  passenger  stations; 
and  there  are  no  lines  of  systematic  or  convenient  com- 
munication between  them  (such  as  street-car  lines  or 
elevated  railways),  which  is  one  of  the  weak  points  in 
tile  local  transportali(m  system.  Xuinerous  projects  have 
licen  |)ro])osed  for  a  centralization  of  i)assenger-stalion 
facilities,  hut  under  |)resent  conditions  (noted  more 
fully  later)  the  advantage  of  this  apju'ars  to  i)e  rather 
doubtful. 

One  of  the  lirst  of  llii'se  |>rojects  was  that  of  Gen. 
rorrance  (18!)2)  for  a  union  station  to  occupy  land 
fronting  on  Slate  and  r.'tb  Sis.,  which  was  then  (and 
still  is)  occupied  by  freight  tracks.  Other  projects  were 
tho.se  of  H.  ('.  Satiley  (1!)01)  for  a  .station  at  Harrison 
10  r<;th  Sts.  on  the  west  side  of  the  Chicago  River,  and  of 
F.  A.  Delano  (liK)"))  for  a  series  of  individual  station-^ 
fronting  on  r<;ih  St.,  near  the  river. 

The  latest  project  is  one  advance(l  by  .lar\is  Hunt,  a 
Chicago  architect  (who  is  architect  of  the  new  Kansas 
City  union  stiition),  and  which  includes  a  centralization 
of  passenger  and  freight  facilities  in  one  immense  ter- 
minal fronting  on  State  St.,  between  12th  and  Ifith  Sts., 
and  extending  west  to  a  new  and  straightened  channel 
of  the  Chicago  River  near  Canal  St.  As  in  other  projects, 
the  site  would  occu])y  land  already  owned  by  the  railways, 
and  its  utilization  in  this  way  would  enable  larg.-  areas 
of  undeveloped  laud,  now  occupied  by  freight  tracks  and 
freight  houses,  to  he  released  for  more  remunerative  use. 
The  plan  has  sonu'  good  features  (as  had  the  others), 
l)ut  it  is  not  a  difficult  matter  to  pre])are  a  good  ]>roject 
on  paper.  It  is  open  to  the  objection  of  being  so  large 
as  to  be  unwieldy  in  management  and  operation. 

It  may  be  questioned  also  whether  it  would  be  beneficial 
to  combine  all  freight  and  'passenger  facilities  in  one  im- 
mense terminal.  The  important  questions  to  be  consid- 
ered in  regard  to  a  project  of  this  kind  are:  First,  the 
benefits  to  the  city,  the  commercial  interests,  the  rail- 
ways and  the  public;  second,  the  support  which  will  be 
given  by  the  railway  companies  (which,  it  is  taken  for 
granted,  will  have  to  foot  the  l)ills),  and  what  assistance 
might  be  rendered  by  the  city. 

The  fundamental  question,  however,  is  whether  the 
railways  will  accept  and  support  the  i)roject,  and  this 
feature  of  lack  of  railway  sui)])ort  has  been  the  main 
reason  why  none  of  the  previous  projects  have  been  car- 
ried out.  As  to  the  passenger  station,  there  are  appar- 
ently no  great  advantages  to  be  obtained.  And  as  to 
ihc  freight  facilities,  the  i)reseiit  unfavorable  condition.s 
above  outlined  have  been  stated  again  and  again,  and  it 
has  been  shown  clearly  that  they  are  unfavorable  to  the 
railways,  the  commercial  interests  and  the  city,  but  tho 
showing  has  been  without  practical  effect.  It  would  seem 
to  be  a  rather  hoiielcss  task  to  endeavor  to  secure  the 
definite  approval  and  active  support  of  any  such  jjroject 
Itv  the  score  of  railway  companies  concerned. 

Probaldy  this  condition  influenced  Mr.  Delano  (Presi- 
dent of  the  Wabash  R.R.)   in  his  project  for  a  series  of 
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adjacent  terminal  stations,  which  could  be  built  by  the 
different  roads  as  conditions  might  require.  This  would 
have  required  harmonious  or  concerted  action  in  the  loca- 
tion of  sites,  but  would  not  have  required  consolidation 
of  interests  or  of  investments. 

In  addition  to  this  difficulty  of  securing  cooperation. 
Mr.  Hunt's  proposed  plan  would  necessitate  diversion  of 
the  Chicago  River,  and  this  is  a  matter  for  whicli  consent 
of  Congress  and  the  \\ar  Department  would  have  to  be 
obtained. 

The  necessity  of  securing  the  support  of  the  railways 
in  the  first  place  has  been  shown  very  forcibly  in  the  case 
of  the  extensive  car-interchange  yards  built  at  Chicago  by 
an  iudepeudent  company  nearly  twelve  years  ago.  The 
purpose  was  to  relieve  the  city  freight  yards  by  doing  all 
transfer  or  interchange  of  through  cars  at  a  yard  outside 
the  city.  The  yard  was  built  and  equipped  in  a  very 
complete  manner,  and  included  electric  operation  of  the 
switches  by  which  ears  were  diverted  from  the  gravity 
track  to  the  several  classification  tracks,  all  these  move- 
ments being  controlled  from  a  tower  or  bridge. sijaiinin',-- 
the  summit  of  the  hump  or  gravity  track.  Such  a  i)lani 
was  useless  unless  the  cooperation  of  a  number  of  rail- 
ways in  its  use  could  be  effected,  and  as  this  coopera- 
tion oouid  Doi;  be  secured,  the  yard  has  remained  uii- 
u.sed  ever  since  it  was  built,  except  that  some  of  its  tracks 
were  leased  for  storage.  Last  year,  this  yard  was  ac- 
quired by  one  of  the  freight  belt  lines,  and  may  eventually 
be  put  into  u.«e. 

In  regard  to  Mr.  Hunt's  proposal  for  (nic  ( cntrai  union 
pa.ssenger  .station  at  Chicago,  the  great  union  i)asscnger 
stations  at  New  York  and  Kansas  City  have  been  cited  as 
indications  of  what  is  desirable  and  may  be  expected  at 
Chicago.  But  the  conditions  at  the  two  former  places  arc 
entirely  different  from  those  at  the  last  named  place.  Eacli 
of  the  two  new  terminal  stations  at  New  York  is  in  the 
control  of  a  single  railway  company  At  Kansas  City, 
there  has  long  been  one  union  station  used  by  practically 
all  of  the  railways  entering  that  city,  and  the  problem 
was  the  reconstruction  of  the-  station  and  terminal  facili- 
ties on  modern  lines.  But  several  years  were  consumed 
rii   liantionizing  the  various  railway  aiul  other  interests. 

At  Chicago,  there  are  six  large  passenger  stations  whicb 
serve  Hortic  2ii  railways:  one  is  used  by  one  railway  only, 
and  the  others  are  u.<ed  by  three  to  six  railways  each.  Two 
of  lliese  stations  are  of  motlern  construction  (one  of  them 
opened  as  recently  as  liHl  ).  |)ians  have  been  adopted  for 
the  reconstruction  of  a  tiiird-on  a  vast  scale,  land  has  been 
acquired  for  the  reconstruction  of  a  fourth,  and  the  re- 
construction of  a  fifth  within  a  fi-w  years  is  probable.  It 
has  been  suggested  that  the  aggregate  expenditures  on 
these  separate  stations  would  excecfl  that  required  for  a 
single  central  union  station,  but  no  figures  have  lieen 
given  on  which  to  base  su<'h  an  opinion.  At  any  rate, 
the  railways  seem  io  take  no  interost  in  union-station 
projects,  and  with  iiiaiiy  million  flollars  invested  in  indi- 
vidual stations,  the  railway  companies  have  little  incen- 
tive to  enter  into  a  scheme  for  a  costly  single  central  sta- 
tifin  (adininisterefl  by  a  teriniiiMl  company  >.  which  wonlil 
mean  the  jiractir'al  abiiiidoniiient  of  existing  stations,  cx- 
ce[»t  |MTliaps  for  some  suburban  and  local  service. 

'{'here  would  be  no  particular  benent  lo  tin-  railway* 
or  the  public  from  the  consolidation,  and  there  would  be 
some  distini'f  disadvnntag''s.  There  would  be  a  little  less 
inconvenience  for  through  passengers  tniiisrerring  from 


one  road  to  another,  but  Chicago  is  distinctly  a  terminal 
city.  Not  a  single  railway  passes  through  it,  Init  all  ter- 
minate in  it;  and  the  number  of  through  passengers  who 
do  not  make  any  stay  in  the  city  is  very  small.  Most  ol' 
those  who  have  to  transfer  from  one  station  to  anotlu'r 
use  cabs  or  railway  transfer  buses,  and  the  convenience 
of  others  could  be  provided  for  simply  and  ecoiiomicaliy 
by  arranging  belt  routes  of  street  cars  lo  connect  all  the 
stations. 

A  condition  directly  unfavoi-al)k>  to  a  project  for  sucii 
a  single  terminal  station  is  that  the  construction  of  litige 
and  costly  passenger  stations  has  been  overilone.  There 
is,  it  is  true,  a  continual  public  demand  for  fine  stations; 
but  we  have  pointed  out  before  that  where  the  demand  Is 
largely  on  the  basis  of  desiring  a  handsome  building  as 
an  ornament  to  the  city,  the  cost  (above  that  for  a  rea- 
sonably commodious  and  handsome  striu'ture)  siiould  be 
borne  by  the  city  and  not  by  the  railway.  In  tiic  latest 
great  stations  there  has  been  a  tendency  to  ex])cnil  i-nor- 
mous  sums  on  elaborate  design  and  decoration,  ami 
luxurious  fittings  and  accessories.  Costly  finish  and  tit- 
tings  ill  a  hotel  or  an  office  building  may  be  a  good  in- 
vestment, bringing  returns  by  attracting  i>atrons  or  ten- 
ants of  a  class  able  and  willing  to  pay  high  rates  or 
rents.  But  a  railway  eaiiiioi  inei-ease  its  rates  on  account 
of  its  investment  in  stations,  and  no  jiasseiiger  is  intlii- 
enced  to  travel  on  a  particular  railway  because  its  sta- 
tion is  beautifully  finished  in  inailili'  and  bronze. 

This  is  not  saying  that  a  station  should  not  b(^  of  hand- 
some design  and  finish.  It  does  mean  that  there  is  no 
necessity  for  the  excessively  elaborate  and  enormously 
costly  work  which  has  iieconie  a  featuit'  of  recent  Anieri- 
lan  terminal  stations.  Conxcnience.  comfort  and  good 
train  service  or  I'Meilities  are  the  important  |)oints  to  be 
coiisidci'cil  by  the  railway  in  its  relation  to  the  traveling 
public.  In  this  direction,  our  lailwavs  could  benefit  by 
a  stiidv  of  foreign  practice,  wliieli  might  lia\e  a  restrict- 
ing influence  n|)(iii  the  ti'iideiiey  to  lavish  and  unneces- 
sary display.  I'nder  |ii'e>eni  londitions  of  railway 
finance,  the  coiniiaiiics  might  well  regulate  their  expendi- 
tures more  elo.sely  as  to  the  non-essentials  and  more  liber- 
ally as  to  the  essentials  of  railway  service.  We  discussed 
this  question  at  soiii"  length  in  our  issue  of  Oct.  "■iS,  1!)09, 
and  pointed  out  at  that  time  that  these  elab(n'atc  stations 
are  really  luxuries,  ,-inie  they  yield  no  return  on  the  in- 
vestinenl  and  !'e(|uire  a  pei'|ietual  annual  outlay  for  care, 
inaintenaiiee  and  taxes. 

.\lnio.it  i-vi'iy  othfi'  oiitla.v  wliUli  a  nillwa.v  inal<rB  In  Ini- 
piovliitt  Its  propurty  Is  n^adc  with  •!  view  of  rei-clvlnK  a 
return  on  tho  money  InvesteC  In  the  shape  of  reduced  cost  of 
movlnt?  tradlc  or  Increased  vt  lume  of  Irallle.  Rut  expenditure 
on  passenger  stations,  In  exi  'ss  of  moderate  and  reasonable 
requirements.  Is  an  lnvestmet><  which  Is  ii  burden  Instead  of 
a    benefit    to    the   propeilv 

Incidentally,  atti'iilion  may  lie  called  to  the  common 
failure  to  utilize  the  areas  of  pas.sengcr  Icrininals  to  Jiro- 
duce  revemie.  In  most  ca.ses.  the  station  provides  nothing 
but  station  accommodation.  .\ii  exception  to  this  is  the 
r.a  Salle  Station  at  Chicago,  which  has  an  ollicc  building 
I  reeled  over  the  lieadliouse  or  station  proper.  On  the 
other  hand,  the  new  Chicago  &  Northwestern  Ry.  station 
in  that  citv,  costing  several  million  Jollars,  is  a  station 
and  nothing  more.  Yet  the  railway  company  occupies  an 
entire  ollice  buildin.g  not  many  bhx'ks  <listaiit,  and  could 
'lave  accommodated  all  its  departments  in  a  buildiiiL'  over 
the  station,  releasing  the  present  ollice  building. 
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r>iil   :i|iait    iKiiii  (|ii('.-.li(ins  (if  cXDciisc  cif  land  (ir  liiiilil-  out  uM-(i«  ii    llii'   cainicity   oT   the   ortranixal  ion    in   c-liarv''"   to 

inf,'s,    il    is    cnlircly    pi-ohalilc    llial    tlicrc    is    a    limit    l)c-  I'onlinl   the  nio\cnirii|   of  i-ar-  tliroii;,'li   llicin  ami   |)rcvciit 

\(ili(l    wliic'li   concent  rat  ion   of   freight    or   |)asscli^rr   Irallic  delay.--. 

ill   ii    terminal    lieeome.^    uii|)|-olital)le.      ( )\  iTeeiil  ral  izat  ion  'I'o   eoiiceiilrale    (he   ciiorilloils    niilway    I'rciglit    or    piis- 

is  a  eondition  and  not  a  tlii'ory  in  some  of  our  i^ic.it  iiidiis-  seiifrer  trallic   ol  (  liicuffo  in  a  siii;flc  jfrcat  terminal  would 

trial     organizations.      'riiere     are     already,     we     lielieve.  se<'m.  on   its   face,  a   |iro|)osil  ion   far-  loo  larjrc  to  admit  of 

ninneroiis   rail\vay    fn'iulil    yards   so   larL;-e   thai    tlu'y   have  eeoiKJinieal   operalion. 
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Tests  vs.   Theory  in  Reinforced- 
Concrete  Flat  Slabs 

Sir — An  editorial  article  in  EN(iiM':i-;RiXG  Xi';\vs.  Jan. 
16,  l!)l;i,  criticizes  a  paper  given  at  the  recent  convention 
of  the  National  Association  ol'  Cenient  Users,  on  the  test 
of  a  reinforeed-coiicrete  tlat-slah  floor.  The  point  in  the 
criticism  is  that  the  failure  of  the  author  of  the  paper  to 
give  a  detailed  description  of  the  amount  of  the  steel  re- 
inforcing in  the  floor  tested  renders  the  paper  so  useles.s 
to  the  public  that  the  editor  does  not  think  reprinting 
worth  while.  The  editor,  of  course,  concedes  to  the  com- 
pany making  the  test  the  right  to  withhold  any  part  of 
the  data,  but  qiiestions  the  loftiness  of  its  conception  "of 
its  duty  toward  the  profession."  So,  of  course,  the 
writer  concedes  to  the  editor  the  right  to  reprint  the 
paper  or  not,  but  questions  the  correctness  of  his  verdict 
that  the  paper  as  given  was  worthless. 

In  the  test  referred  to,  measurements  were  taken  which 
showed  with  the  greatest  accuracy  obtained  in  any  test 
yet  made  public  the  actual  stress  curves  for  both  steel  and 
concrete  on  five  lines  radiating  from  an  interior  column. 
Five  ])oints  on  the  line  of  inflection  around  the  column 
are  thus  located.  The  paper  gives  most  of  this  informa- 
tion and  the  thickness  of  the  slab,  together  with  a  sum- 
mary of  the  stresses  in  steel  and  in  concrete  measured  at 
more  than  250  points  in  the  floor  panels  loaded. 

In  a  forthcoming  bulletin  of  the  University  of  Illinois 
Engineering  Experiment  station,  "Tests  of  Reinforced- 
Concrete  Buildings  Under  Load,"  of  which  the  writer  is 
joint  author,  the  data  given  show  that  in  general  the 
concrete  stresses  rather  than  the  steel  stresses  were  criti- 
cal. This  has  been  shown  in  other  tests  also  in  which  the 
writer  has  taken  part.  In  some  tests,  the  steel  stresses 
have  been  very  small  as  compared  with  the  concrete 
stresses,  but  in  no  tests  of  which  the  writer  knows  can  it 
be  said  that  the  principal  concrete  stresses  were  shown 
to  be  small  in  comparison  with  the  steel  stresses.  W  ith  a 
given  load  on  a  floor  of  a  given  thickness  the  stress  in  the 
concrete  will  be  nearly  independent  of  the  amount  of 
steel  used.  With  the.«e  facts  in  view,  a  knowledge  of  the 
stresses  developed  in  the  conci-ete  with  this  load  and  this 
thickness  of  slab  ought  to  be  '"worth  while"  to  a  de- 
signing engineer,  though,  of  course,  it  would  be  still 
more  valuable  if  he  could  know  how  much  steel  was  used. 
The  paper  criticized  would  put  at  the  disposal  of  the 
profession  not  only  some  details  of  design,  but  also  in- 
formation on  the  mechanics  of  the  action  of  the  flat-slab 
floor,    which    is    of    more    general    interest    than    know- 


ing  how    niiicli    steel     was    used     in    the     particular     H(ior 
tested. 

W.  A.  Sl.\ti;i!, 
Engineering    E.xperiment    Station, 

Univei'sity  of   Illinois. 

Urbana.    111..  .Ian.    :!1,    Ull;i. 

[The  test  which  we  criticized  was  made  on  one  floor 
with  a  fixed  ty|)e  of  reinforcement.  Obviously  there  could 
he  no  deduction  from  it  that  the  stress  in  the  concrete 
is  not  nniterially  affected  by  the  amount  of  steel,  nor  do 
we  consider  that  assuni)>tion  a  fact  of  such  common 
knowledge  that  tlie  author  of  the  paper  could  take  for 
granted  that  the  amount  and  distribution  of  the  steel  were 
immaterial  to  a  determination  of  both  stress  and  inflec- 
tion points. — Ei).  I 

Tests    and    Performance  of   Flat   Slabs 

Sir — Vour  editorial  re  ■"P'lat  Slah  Floor  Designs,"  Jan. 
16,  19i;5,  p.  12.'J,  was  very  ajiropos,  and  it  placed  no  un- 
necessary emphasis  upon  the  existing  lack  of  knowledge 
as  to  actual  stres.ses  in  this  type  of  concrete  construction. 

We  know  the  general  superficial  results  from  test  load- 
ing such  floors,  but  these  very  results  leave  us  in  doubt 
as  to  just  what  they  portend,  for  seemingly  slight  and  un- 
important defects  of  today  may  mean  practical  failures 
after  ten  years  of  continuous  service.  With  rare  excep- 
tions, there  are  few  of  the.<e  structures  over  five  years  okl, 
and  some  of  them  are  showing  increasing  defects  as  they 
age.  The  writer  has  designed  .some  steel  supports  for 
special  sections  of  floor  in  one  such  building  which  had 
been  in  service  only  two  years. 

We  suppose  that  the  circumferential  cracks  around  the 
column  heads,  in  the  floor  surface,  indicate  an  excessive 
stress  in  the  .steel  and  concrete;  and  then,  in  the  same 
type  of  design,  the  center  portions  of  the  panels  develop 
"crows  feet"  cracks  when  there  is  much  trucking  over 
them  with  the  consequent  vibrations,  and  the  surface 
finish  breaks  up  and  deteriorates  rapidly  adjacent  to  the 
cracks.  Does  anybody  know  how  long  such  defective  sec- 
tions will  continue  safe  for  the  "designed"  traffic?  In 
the  latter  instance,  as  there  is  no  steel  at  all  in  the  top 
of  the  slab  to  take  care  of  the  ten.sile  stresses  which  must 
develop  under  the  vibration,  the  result  is  readily  under- 
stood . 

Then  again,  in  one  building  examined  by  the  writer, 
temperature  or  load  stresses  have  caused  cracks,  which 
allowed  water  to  leak  through,  to  develop  in  a  1 5-in.  thick 
slab:  these  cracks  occur  approximately  along  the  outer 
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edge  of,  and  parallel  to,  the  ''belt"  of  reinforcement  on 
the  longer  spans  between  columns,  the  longer  span  in  this 
instance  exceeding  the  shorter  by  almost  40%. 

There  was  another  interesting  feature  which  developed 
in  the  completion  of  a  building  of  flat-slab  design  and 
which  the  writer  investigated.  In  this  instance  the  typi- 
cal slab  was  9  in.  thick  and  the  column  heads  were  de- 
j)ressed  about  3  in.  for  an  area  7  ft.  square,  the  column 
centers  being  about  23  ft.  in  one  direction  and  21  ft.  in 
the  other.  The  finish  floor-coats  were  being  placed  about 
one  month  after  the  slabs  were  completed,  and  these  had 
been  poured  in  warm  weather  and  were  set  up  good  and 
hard.  It  was  noted  that  the  bonding,  which  was  other- 
wise exceptionally  good,  would  break  and  .sometimes 
buckle  up  slightly  on  almost  a  straight  line  between  col- 
umns. This  break  usually  reached  all  the  way  up  to  the 
columns,  but  was  more  extensive  in  the  half  span  space 
between  columns:  and  while  it  developed  in  every  in- 
stance on  tile  23-ft.  s])an  lines,  it  was  far  less  extensive 
along  the  21-ft.  span  lines. 

This  was  at  first  attributed  to  various  causes,  but  as 
new  and  additional  precautions  were  taken  as  the  suc- 
cessive floors  were  started  and  the  results  continued  the 
same,  it  became  necessary  to  find  the  real  trouble.  The 
damaged  lines  were  taken  up  and  relaid  without  any  im- 
provement in  results.  It  was  finally  noted  that  whenever 
a  wheelbarrow  was  being  wheeled  over  the  floor  that  there 
was  a  very  perceptible  vibration,  and  then  as  a  result  of 
careful  observations  and  considerations  the  conclusion 
was  finally  reached  that  what  might  be  termed  the  up- 
ward waves  of  vibration  were  responsible  for  all  the 
trouble.  It  should  be  noted  that  there  was  no  top  steel 
in  the  slab  to  resist  this  motion  and  the  bottom  '"belt" 
of  steel  ran  at  right  angles  to  the  lino  of  upheaval.  The 
columns  were,  of  course,  the  only  fixed  i)oints  of  sujjport. 
and  any  lines  of  movement  should  naturally  radiate  be- 
tween them.  That  the  maximum  lines  of  upheaval  oc- 
curred on  the  square  lines  between  the  columns  rather 
than  the  diagonal  might  seem  peculiar,  but  as  there  was 
more  dead  weight,  and  the  consequent  deflection,  to  over- 
come upon  the  diagonal  line,  the  results  as  artiially 
noted  were  probably  most  logical.  Has  anybody  rein- 
forced against  this  action,  or  is  it  possible  thai  it  has 
never  hap])ened  elsewhere":' 

Then  again,  there  are  instances  of  buildings,  side  by 
side  practically,  having  flat-slab  floors  "guaranteed"  by 
tiieir  "designers"  to  have  safe  load  cai)acities,  wliicli  hap- 
pen to  be  exactly  identical  and  which  do  not  differ  more 
than  5%  in  the  amount  of  concrete  involved  per  .square 
foot  of  floor,  but  one  will  be  reinforced  with  over  V)%. 
more  steel  than  the  other!  This  iiiiist  indicate  ignornnci' 
Of  knavery. 

A.  C.  .\i!i:nii. 

Brandcis  HIdg.,  Omaha.  N.'l...  .Ian.  2.").  i:ii:!. 

Investigation  of  (Concrete  Pavement  in 
(Chicago 

Sir — In  your  issue  of  Sept.  2(i.  ]')\'!.  ]>.  ."i.'iS,  I  here 
appears  an  article  by  I'.  K.  fireen  On  ''Concrete  I'ave- 
ments;  Their  Advantages  and  I>isadvantag(!s."  This 
article  has  heen  reprinted  in  leaflet  form  arul  is  being 
given  wide  cir>-uliltiori  liy  certain  paving  interests  in  an 
effort  to  prejudice  property  owners  antl  others  against 
concrete  pavement.     Such  an  article  would  have  neitiier 


weight  nor  influence  if  it  were  not  seemingly  vouched  for 
by  ExGiXE3:i!i\G  News,  which  fact  is  being  exploited  on 
tJie  leaflet. 

The  writer  believes  that  you  sliould  be  made  ac- 
quainted with  the  facts  regarding  the  single  example  of 
concrete  pavement  cited  by  Mr.  Green  in  this  article,  that 
you  Uiight  have  the  opportunity  to  protect  the  best  in- 
terest of  your  publication  and  give  these  facts  as  wide 
publicity  as  you  gave  the  original  article. 

Possibly  Mr.  Green  was  sincere  in  the  views  expressed 
in  his  article,  but  the  use  which  has  been  made  of  it 
(•au.«es  one  to  question  whether  or  not  he  was  entirely 
unjjrejudiced  in  this  matter. 

Jlr.  Green  bases  all  his  arguments  and  conclusions 
either  on  theory,  or  upon  the  observation  principally  of  a 
single  concrete  pavement  which  no  one  would  claim  is 
representative.  An  impartial  consideration  of  all  the 
relevant   facts   regarding   the   construction   of   this   par- 
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V\i:.  1,   I'l.Ax  OF  PoiiTiox  OF  Ohio  St..  Chicago. 
SiKiwiNo   Cracks   i\   CoxciiKTK   Pavfmknt 

(Submitti'd  by  .All-.   Powell.) 

ticular  pa\'eiii('iit  .-Iidw-  tli;it  Mr.  (ireeii's  conclusions 
are  wholly  uiiw  ai'iMiilcil. 

-Vdmittedly,  the  cDUcivte  paveniunl  on  East  Ohio  St., 
Chicago,  is  defective,  and  it  is  not  the  writer's  intention 
to  attempt  to  minimize  tlie.-ie  defects,  but  if  any  value 
is  to  be  derived  from  directing  attention  to  examples  of 
unsatisfactory  construction  work,  there  also  must  be  pre- 
scnlcd  an  analysis  outlining  ti'uly  and  intelligently  the 
iral  cause  ol'  its  condition,  so  as  lo  provide  information 
whereby  the  same  mistakes  can  he  avoided  in  the  future. 
Mr.  (ireen  has  neglected  to  consider  conditions  directly 
responsible  for  the  pivscnl  iinsat  isfai-lnry  stale  of  the 
Ohio  St.  concrete  ])aveiiicii1.  ainl  ihis  makes  the  whole 
article  misleading. 

'I'he  present  condilion  cif  ihis  |)a\eiiieiit  is  not  due  to 
any  "grave  defects"  or  ■'eharaeteiistiis"  of  concrete  which 
make  it  an  unsuitable  material  for  a  pavement,  as  the 
article  referred  to  makes  it  api)ear.  Had  the  pavement 
heen  laid  on  anything  like  a  solid  foundation,  and  ac- 
cording to  present  good  pra<ticc.  the  iracks,  which  are 
the  only  ohjectionahle  fealiiie  of  Ihis  |invement.  would 
have  heen  avoided. 

Ohio  St.  from  St.  Clair  east,  a  distance  of  2200  ft.,  is 
a  (ill  com|)osed  of  manure,  bed  springs,  wood,  tin 
I  ans  and  all  sorts  of  material  which  go  to  make  up  a 
I  ity's  rubhish  dump,  it  is  iniprohahle  that  a  (ill  comi)o,sed 
of  such  material  as  thai  mentioned  would  ever  become 
sudiciently  compact  so  Ihal  il  woidd  he  advisable  to  place 
over  it  a  concrete  pavement  without  reinforcement,  .lust 
prior  to  the  laying  of  the  pavement,  IHOO  ft.  of  this 
street  was  lorn  uj)  in  the  center  lo  a  dei)th  of  I'l  fl..  for 
the  construction  of  a  sewer.  Sheeling  was  not  used  the 
full  depth  of  the  trench,  and  as  a  consequence,  the  trench 
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\\:is  iiljdlit  lli  I'l.  \\n\v  al  llic  siliiacc.  'I'lic  r\(  :i\  alcil  iiiii- 
li'iial  aldiic  \\as  iiscil  rur  backlilliiijr.  On  lliis  accniiiil  llir 
pavini;'  coiil  raclur  slates  he  laid  llic  |ia\  I'liiciil  iiiMlrr  pro- 
Icsl  and  thai  iir  li'icd  In  (diniiacl  tins  liaik  lill  al  an  c-n- 
|.,.|isi.  m  hiniM'ir  ,.r  sc\ci-al    linn.iiv.l   ,|,,l  la  i->. 

1  iidiM'  lliisc  (■ Iilicjns.  sctllcnirnl    was  Ixmnd   In  ocelli' 

and  al  plaics  the  aniniinl  lias  lieeii  ediislderalile,  as  is 
sluiwii  al  "lie  III'  t\\(i  e-\|iaiisiiiii  jdiiits  liy  a  dilVerenee  in 
elevalidir  III'  HJtS  I'l.  Iii'lween  llie  adjiiin  iiii;'  seeliniis. 
Tlu'iv  arc  larjie  areas  of  lliis  imvemeiil  wlinli  shiiikI  liid- 
low  under  a  pa.ssinfj  stpol-tired  vehicle.  Frmn  this  it  is 
(ihvioiis  that  setlleineiil  is  the  direct  eaiise  of  the  longi- 
tudinal cracks,  yet  the  cn.u'ineor  "who  witnessed  this  con- 
struction." would  lia\e  us  l)(die\'(>  these  erack.s  are  due  to 
the  ".susceplihilily  i>\'  eoiierete  In  leinperature  ehanges." 

The  transverse  cracks  shown  in  the  aeconipaiiying 
cut  (Fig.  1)  occur  at  regiilai'  intervals  of  111  lo  1.")  ft.,  the 
entire  length  d'  the  pa\eiiienl.  These  cracks  are  not, 
caused  by  placing  the  cxpansmn  joints  loo  far  apart,  he- 
cause  in  some  places  the  dislancc  helwecn  expansion 
joints  is  only  'i'>  ti..  Init  they  mark  Hie  location  of  the 
forms  or  hulkheads  placed  ai'i'oss  the  sired  during  con- 
creting to  provide  a  means  ot  striking  otf  the  surface  to 
conform  to  the  crown  (d'  the  i)avement.  After  serving 
this  purpose,  these  strips  were  renioxed  and  the  spaet; 
filled  with  concrete  which  made  a  .joint  across  the  pave- 
ment. The  bond  at  this  joint  could  not  he  expected  to 
develop  sufticient  streiigili  lo  withstand  the  stresses  set 
up  in  the  pavement  Ijy  contraction  and  settlement,  and 
therefore  the  transverse  crai-ks  develo))ed  along  the.se  line.^ 
of  weakness.  The  present  approved  method  of  construct- 
ing such  a  i)a\enienl  is  to  lay  each  section  continuously 
between  e.xpansion  joints  without  cross-forms,  and  this  is 
the  only  satisfactory  method  to  follow. 

The  only  way  in  which  a  concrete  jiavemcnt  could  have 
been  laid  on  Ohio  St.  with  successful  results  would  have 
been  to  provide  an  adequate  foundation  and  then,  on  ac- 
count of  the  height  of  the  fill  and  the  width  of  the  street, 
to  have  reinforced  the  pavements  its  entire  width  with 
steel-wire  fabric  and  provided  expansion  joints  every  25 
ft.  Although  no  "rapid  abrasive  action"  has  become  evi- 
dent at  the  expansion  joints  in  this  particular  pavement, 
it  is  now  considered  the  best  jiractiec  to  protect  such 
joints  by  metal  plates. 

Mr.  Green  cites  Ohio  St.  as  an  example  of  concrete 
pavements  under  a  "moderate  traffic  (for  example  150 
vehicles  for  34  hours)."  A  recent  traffic  census  on  this 
pavement,  caken  over  a  period  of  one  week,  showed  an 
average  of  o2(i  vchii-les  per  ISVa-hour  day.  Of  this  num- 
ber, 3"i4  were  teams,  31  motoi-  trucks  and  171  passenger 
automobiles.  After  four  years  under  such  heavy  traffic. 
the  wear  on  this  pavement,  aside  from  that  occurring  at 
some  of  the  longitudinal  cracks,  is  not  excessive  and  the 
corrugations  are  responsible  for  most  of  that  which  has 
occurred.  It  is  an  accepted  fact  that  a  plain  conci-ete 
])avcment  is  not  slippery,  but  if  corrugations  are  used, 
it  is  self-evident  that  the  wear  on  snch  a  surface  would 
naturally  be  more  rapid  while  the  corrugations  were 
wearing  off  than  afterward.  The  condition  of  this  pave- 
ment does  not  justify  Mr.  (irecn's  statements  that  con- 
crete is  not  suitable  for  streets  carrying  traffic  in  excess 
of  '.^00  vehicles  per  day. 

The  surface-wearing  qualities  of  xarious  kinds  of  pave- 
ments were  tested  recently  by  the  city  of  Detroit,  Mich., 
by  a  machine  designed  for  the  purpo.se.     It  consists  of 


tW(j  large  weighleil  mclal  wheels,  on(.'  on  each  end  of  a 
horizontal  shaft  which  revolves  around  a  ceiilral  vertical 
pivol.  The  shaft  is  slowly  fnoved  back  and  forth  tn,  that 
I  he  Wear  rioiii  I  lie  wheels  is  distributed  over  a  circular 
area  ■.'  11.  u  idc,  paved  with  the  difVcrcnt  materials  to  be 
tested.  The  ^hafl  is  also  hiii;:cil  so  that  the  wheels  will 
follow  any  iiieipial  it  ies  worn   in   I  lie  surface  of  the  pave- 

Mieiit.       I'lai  li     ul I     is    equi]jpcil     with     (i\e      plungers 

faced  uilh  >icel  horseshoe  caulks,  mounted  on  a  device 
which  causes  the  caulks  on  each  plate  to  strike  the  sur- 
face of  the  paxcineiit  a  severe  blow  as  the  wheels  revolve. 
The  weighted  whei'ls  corri'S|iond  lo  the  tires  of  the 
vehicle  and  the  caulks  lo  the  I  read  of  ihe  hor.ses,  thus 
producing  praeti<-ally  the  effccl  of  street  trallic. 

In  this  test  the  nuicliine  was  run  at  a  speed  of  five 
miles  per  boil  I'  itxcr  various  "permanent"  ))avements  and 
the  nialei'ial  wliicli  stood  up  the  liesi  under  lliis  |iimisli- 
nienl  uas  the  seel  ion  of  coiiei'elc  laid  under  I  he  specifica- 
tions of  the  Wayne  County  Koad  ( 'omniission.  The 
Wear  on  Ihe  eoiicn  le  was  bai'dly  perceptible. 

To  the  writer  Ihe  article  in  (picstion  shows  a  limited 
observation  of  concrete  paveinenis  and  an  unfamiliarity 
with  present  practice  in  their  construction,  otherwi.se 
sui  ii  erroneous  conclusions  as  the  author  formcil  would 
he  imi'ossiblc.  During  the  last  three  years  the  writer  has 
been  closely  identified  with  the  investigation  of  over  two 
million  square  yards  of  concrete  pavement  in  various 
parts  of  the  country  and  in  no  iiislaiice  when  proper  ma- 
terials and  methods  of  con.-l  ruction  were  used,  has  the 
concrete  failed  to  he  entirely  salisfadory. 

('.    M.     I'OWKI.L. 

Assistant  Engineer, 
Universal    Portland    Cement    Co. 

Chicago.  111.,  dan.   Ill,    liM:!. 

I  It  should  be  unnecessary  lo  remark  that  K.miin kick- 
ing N];ws  did  not  "vouch  for"  ilr.  (irecn's  facts  or  de- 
ductions any  more  than  it  does  for  Mr.  Powell's.  The  re- 
prints noted  above  were  made  by  our  job  jn-inting  depart- 
ment as  a  matter  of  routine  business. 

Mr.  Powell's  letter  was  submitted  to  Mr.  (ireen  and 
has  brought  f(U-lli  the  following  reply. —  Kii.  | 

Sir — The  various  points  made  liy  Mr.  I'owell  will  be 
discussed  briefly.  At  the  start  it  should  be  stated  that 
the  writer  is  not  o]>iX)sed  to  concrete  pavements  in  their 
proper  ]ilaie.  He  inaintaiiis.  lio«e\cr.  that  citv  streets, 
with  roadways  ii\cr  is  ft.  wide  and  carrving  any  con- 
siderable city  trallic.  are  not   the  proper  place  for  them. 

The  slatemi'iit  that  the  article  in  question  has  been 
reprinted  and  incorporated  in  leaflet  form  was  news  to 
the  writer.  Some  months  ago  a  request  for  the  permis- 
sion to  republish  was  received  and  the  writer  referred  the 
inquirer  to  Exgixicehixc;  Xicws,  with  the  .statement  that 
he  had  lui  further  interest  in  the  matter,  having  disposed 
of  the  ai'tiele  in  (piestion  to  that  journal. 

The  ]iersonal  criticisms  of  the  writer's  experience  and 
motives  may  be  passed  over  with  the  statement  that  the 
writer  has  personally  supervised  the  construction  of  some 
$6,000,000  worth  of  street  pavements  in  his  professional 
career  and  therefore  is  of  the  opinion  that  he  is  entirely 
competent  to  judge  of  such  matters. 

Mr.  Powell  has  taken  the  photograiib  showing  an 
example  mentioned  in  the  article  and  made  a  very  elo- 
quent ex]jlanati()n  of  why  the  pavement  failed.  In  his 
explanation  he  has  made  many  misstatements  which 
njay  be  taken  i\\)  in  detail. 
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The  statement  that  the  ground  was  an  unsuitable  "fill 
is  incorrect.  The  pavement  was  laid  on  a  first-class,  solid 
foundation  of  sand,  there  being  practically  no  rubbish  on 
this  site.  This  statement  is  made  not  only  from  the  per- 
sonal knowledge  of  the  writer,  but  such  observation  has 
been  confirmed  by  the  engineer  in  charge  of  sewer  con- 
struction for  the  city  of  Chicago,  who  states  that  the  exca- 
vation for  the  sewer  was  practically  all  clear  and  very 
wet  sand.  This  street  is  located  in  what  is  called  Strea- 
torville,  named  after  Captain  Streator.  and  is  largely 
made  land  formed  from  washings  of  sand  from  Lake 
Michigan.  The  district  as  a  whole  was  used  as  a  dump- 
ing ground  for  many  years,  but  as  stated  before,  on  this 
particular  street  there  was  very  little  rubl)ish.  The  sewer 
department  of  the  city  of  Chicago  also  states  that  partic- 
ular care  was  taken  to  backfill  thoroughly  the  sewer  trench. 

In  the  same  year  that  the  pavement  was  laid  a  2-ft. 
sewer  was  constructed  in  Ohio  St.  from  Fairbanks  (^ourt 
to  Lake  Shore  Drive,  a  distance  of  1565  ft.,  not  180n 
as  stated  in  Mr.  Powell's  letter.  The  part  shown  in  the 
published  photograph  accompanying  tlie  writer's  origi- 
nal article,  was  west  of  this  sewer  construction  some  oOd 
ft.,  and  therefore  not  at  all  affected  by  the  construction 
of  the  sewer.  In  fact  the  west  600  ft.,  which  sustains 
probably  the  heaviest  traffic  on  the  .street,  is  in  the  worst 
condition  by  far.  The  ea.st  1600  ft.  is  badly  cracked  in 
every  direction,  but  thi.s,  however,  is  certainly  not  the 
fault  of  the  sewer  construction.  There  is  absolutely  no 
.sign  of  .settlement  either  on  the  streets  or  on  the  adjoin- 
ing curb.  Such  unevenness  as  does  occur  (which  is  notei! 
as  being  0.08  ft.  between  adjoining  .sections)  is  undoubt- 
d  it  ion  has  arisen,  not  because  of  settlement  of  a  sewer 
paveiiiciit  »}>(}\i'  ill..  -i|li-'_'r;tilf.     This  phciioiiu'iion  is  evi- 


Thc  writer  does  not  believe  the  many  transverse  and 
longitudinal  cracks  shown  in  Fig.  1  are  the  result  of  the 
trench,  but  because  expansion  has  bowed  or  raised  tiie 
Tise  of  the  forms  placed  across  the  pavement  during  con- 
creting. They  are  entirely  too  irregular  and  have  too 
much  of  a  wandering  character  to  be  accounted  for  in 
such  a  manner.  The  explanation  is  not  plausible  and  in- 
adequately accounts  for  the  pavement's  condition. 


Fi<;.  ■.'.  ^'1^■|■  I'l.Ai  i:,  \\i.>i   n.iiM    ll^r  Avi:, 
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dent  not  only  on  the  section  in  which  the  s<>wcr  was 
laid,  but  on  ."ectioiiH  in  which  none  wan  constructed  or 
ediy  entirely  due  \f<  expansion  and  contraction.  There 
are  indeed  large  seotifins  of  this  paveitient  which  sound 
hollow  under  n  passing  nteel-tired  vehicle,  but  this  con- 
where    the   sewer   r'Oiistruet  ion    could    liiive    no   effect. 


Xo  st-itciiiciit  was  iiiiule  ill  the  artic  Ic  as  tn  the  amount 
of  traflic  on  Ohio  St.,  though  Mr.  I'oweil  in  his  letter 
intinintes  that  the  writer  stated  that  there  were  I'lO 
\ehicies  in  'i\  hr.  and  quotes  a  recent  census  to  the  efTect 
that  thi're  were  .^2  I  teams  over  this  street  in  a  I2t{.-hr. 
(Inv.    exclnsive   nl"     aiiliiiiKiliiles.       Aiiliiiiiiihiles     may     be 
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,>|iiiiiii;ili'(l  fi'diii  llic  (|IU'S|  ion,  us  tlirir  nililici'  lircs  liiivc 
liltic  or  iio  otl'i'ct  on  ;i  concrclc  |ia\cnirnl.  'I'liis  wiis  so 
sI,-iI(m1   ill   I  lie  w  liter's  aiiirlc 

In  rcuaid  lo  tlio  ainoiiiil  of  Irallic.  Ilir  wriUT  is  frankly 
sur|irisi'il  and  sonicwiial  slvi'|il  iral,  Itiil  lie  lias  no  means 
of  ilisprovini;'  it  at  I  his  time.  Ohio  St.  is  lari,'ely  lineil 
by  vaciiiit  proiHTty.  .\l  the  eMreme  east  and  west  ends. 
jllid  at  iiilervals,  there  are  some  hirj;e  business  bouses. 
But  Ibouuli  the  writer  ba.s  been  over  tlie  street  many 
tinie.s,  he  never  saw  exideiiees  of  tbi.s  much  tralKe.  I  low- 
over,  in  any  ease,  -I'li  vebieles  is  but  a  ligbt  trallie  on  a 
business  street.  As  a  eoiiiparison,  Lincoln  Ave.,  in  Chi- 
eay'o,  which  is  known  as  a  secondary  business  street  of 
the  .Xorth  Side,  has,  in  the  \icinity  of  Belmont  Ave.,  an 
average  tratlie  in  I'i  hr.  id'  about  ]8()()  vehicles,  e.xelii- 
sive  of  street  ears,  while  in  streets  of  heavy  traffic,  such 
as  Clark  St.,  in  the  Looji  District,  the  \ebieular  trallie 
runs  as  high  as  10,000  in  13  br. 

The  writer  has  examined  ])ractically  all  the  concrete 
pavements  in  Chicago  c-xclvisive  of  alleys,  and  these  ex- 
aminations have  been  made  at  irregular  intervals  cover- 
ing the  past  iive  years.  Practically  all  of  them,  whether 
the  traffic  is  light  or  heavy,  are  in  bad  condition  after 
they  ha\e  had  three  years  of  use,  and  this  condition  is 
due,  first,  to  cracking  and,  second,  to  abrasive  action, 
which  is  api)arent  after  the  cracks  develop.  As  an  exam- 
ple may  he  cited  what  is  called  the  Stock  Yard  pavement 
included  in  tlie  Union  Stock  Yards  in  Chicago,  which  is 
in  horrible  condition.  This  was  laid  by  ]>ri\ate  contract, 
in  1908.  The  same  is  true  of  a  concrete  loading  areaway 
and  driveway  in  front  of  the  Western  Packing  &  Pro- 
vision Co.'s  warehouse  in  the  same  district.  Twenty- 
second  St.,  from  list  Ave.  to  I'.M  Ave.,  a  street  of 
moderate  traffic,  is  in  frightful  condition.  Twenty-first 
Place,  west  from  -fist  Ave.,  and  practically  a  dead-end 
.street,  is  also  in  bad  condition  and  getting  worse.  The 
traffic  is  exceedingly  light.  Fig.  2  shows  this.  Figs.  3-1 
show  the  condition  of  concrete  pavements  in  front  of  the 
Sears,  Koebnck  &  Co.  plant  on  Harvard  St.,  west  of 
Ixcdzie  Ave.  These  streets  are  in  exceedingly  bad  con- 
dition and  arc  being  constantly  repaired.  The  traffic  is 
heavy.  The  corrugations  have  been  worn  almost  smooth 
and  the  repairs  now  occupy  more  space  than  the  original 
pavement  and  in  some  places  repairs  have  Ik'cii  made  sev- 
eral times. 

In  some  of  the  above  streets  sewers  were  laid  Imt  .i 
.short  time  before  tlu'  i)avement  was  constructed,  and  in 
some  the  sewer  was  laid  several  years  prior  to  the  pave- 
ment construction.  There  is  little  to  choose  at  this  time 
between  them.  On  21st  St.,  from  41st  Ave.  to  l:2d  Ave., 
a  .street  of  very  light  traffic,  the  sewer  was  laid  the  previ- 
ous year.  This  pavement  in  places  shows  signs  of  settle- 
ment, but  is  the  only  one  that  does.  However,  the  street 
it.self  is  badly  cracked  far  outside  the  lines  of  settlement. 
Ontario  St.,  from  St.  Clair  to  Lake  Shore  Drive,  the  next 
street  north  of  Ohio,  was  paved  with  concrete  in  1909 
and  1910,  and  in  nart  of  the  street  a  sewer  was  laid  in 
1908.  The  street  is  badly  cracked.  The  traffic  is  light. 
iMuerald  Ave.,  between  73d  and  75th,  paved  with  con- 
ei'cte  in  1908;  ITnion  Ave.,  from  73d  to  75tli,  paved  with 
concrete  in  1909;  Lowe  Ave.,  From  73d  to  7.)th,  ])aved  in 
1911,  are  all  very  badly  cracked.  Schulze  Ave,  from 
1131h  to  llotli,  ]i:ived  with  concrete  in  190."),  is  in  horri- 
ble condition.     The  traffic  is  hea\y. 

Oil   Randoljib  St..  on  the  west  approach  to  the  bridge 


over  the  South  Itiiincb  of  tlie  ('liicng(»  l{i\(T,  a  section 
of  ((inrele  pavement  was  laid  in  19(1-1  in  front  of  HutJer 
l^rotbers'  warelKuise.  It  replaces'  granite  ijjock  and  it 
lias  been  staled  that  it  was  giinraiitced  for  five  years.  In 
19119,  at  the  end  of  the  guaranty  period,  wlial  remained 
of  ii  was  taken  up  and  granite  lilock  substituted  for  it. 
Thi'  traffic  is  very  heavy,  this  stretch  l)eing  but  a  slioi'i 
ilislancc  from  (be  Loop  District.  During  its  service  it 
"a>  constantly  being  W(]rii  into  large  boles  and  as  con- 
slant  ly  repaired. 

Ill  till'  letter,  coiiimeiil  i-  made  on  till'  new  testing  ma- 
chine ad\o<-aled  by  ilii'  city  of  Detroit.  The  writer  .saw 
this  machine  in  the  lecent  Cement  Show  in  Ciiicago.  He 
saw  M'l-y  carefully  laid  com  rete  slabs  comiiared  lo  very 
carelessly  laid  creosoted-uood  block  and  brick  pavements 
to  I  be  confusion  of  the  latter.  The  test  was  absolutely 
(hildish.  Any  machine  which  by  test  produces  results 
that  are  contrary  to  hard  experience,  simply  brings  ridi- 
cule Oil  scientilic  observation  and  theory.  The  absunlity 
of  a  concrete  pavement  outwearing  a  first-class  granite- 
block  pavement  needs  no  comment.  The  writer  would 
suggest  that  blocks  of  concrete  in  the  form  and  size  of 
granite  blocks  be  subjected  to  a  rattler  test  and  tiie  re- 
sult ])ublished. 

P'requent  mention  is  made  of  the  results  obtained  by 
the  Wayiu'  County  Road  Comniission  of  Wayne  County, 
Michigan.  The  results  obtained  in  this  county  on  coun- 
try roads  ari'  excellent.  The  oldest  road  is  only  four 
years  old  and  according  to  the  statement  of  one  of  the 
County  Commissioners,  is  badly  cracked.  However,  this 
commissioner  states  that  this  cracking  has  l)een  largely 
overcome.  The  writer  is  inclined  to  think  tliat  his  .state- 
nienv  is  correct.  Tiiese  roads  have  an  average  width  o' 
about  16  ft.,  and  exp.-insion  joints  ])laced  every  2.")  ft., 
and  they  are  i-diiflnj  roads.  It  will  be  noted  that  thi; 
writer  in  his  article  stated  that  he  lielieved  on  a  coun- 
try road,  where  the  value  of  the  abutting  property  would 
not  be  affected  by  cracking  and  where  the  traffic,  even 
when  called  heavy  for  a  country  road,  is  light  in  com- 
parison with  a  heavy  city  traffic,  concrete  might  be  en- 
tirely suitable. 

One  of  the  strong  j)oints  made  by  the  writer  in  hi.5 
article  was  that  any  ])avement  which  by  reason  of  its- 
character  developed  nnsightly  cracks  in  every  direction 
was  a  positive  detriment  to  the  abutting  property,  as  it 
would  undoubtedly  reduce   its  value. 

The  writer  has  examined  concrete  pavements  in  many 
cities  and  invariably  has  found  that  when  the  pavements 
are  two  or  three  years  old,  they  are  badly  cracked.  Exam- 
ples of  this  crackiiit;'  niav  he  found  in  Gary,  Ind.,  and 
Mason  City.  Iowa,  both  of  which  cities  have  in  their 
time  been  advertised  widely  as  to  their  beautiful  con- 
crete pavements.  Very  little  is  heard  of  the.se  pavements 
now.  In  conclusion  the  writer  might  state  that  at  a 
special  meeting  for  the  discussion  of  concrete  pavements 
in  the  rooms  of  the  Western  Society  of  Engineers,  one 
of  the  County  Commissioners  of  Wayne  County,  Mich., 
who  addressed  the  meeting,  advised  municipalities  to  go 
slow  in  putting  in  concrete  pavements  on  city  streets,  as 
their  development  had  not  yet  demonstrated  that  they 
would  be  satisfactory  under  such  condition. 

A  very  aide  paper  on  concrete  expansion  and  contrac- 
tion was  presented  by  Logan  Waller  Page.  Director  of 
tlie  F.  S.  Office  of  Public  Roads,  before  the  Ohio  Engi- 
neering Society   in   1912,  and   published    in    its   (.roceed- 
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ings.     It  would  be  well  for  all  interested  iu  the  subject 
to  read  this  article. 

P.  E.  Green. 
n  X.  La  Salle  St.,  Chicago.  Feb.  4,  1913. 

Concerning  the  Efficiency  Society 

l^ir — I  have  just  had  called  to  mv  atteutiou  your  edi- 
torial on  the  Efficiency  Society  in  your  issue  of  Feb.  6, 
and  have  been  interested  in  what  you  conceive  to  be  the 
field  of  the  Efficiency  Engineer. 

lor  instance,  you  state  that  you  see  no  necessity  for 
the  establishment  of  a  new  society  of  this  kind  so  far  as 
efficiency  in  relation  to  engineering  work  is  concerned, 
and  give  as  your  reason  that  a  special  section  of  the 
American  Society  of  Mechanical  Engineers  has  been  or- 
gani:;ed  to  devote  itself  to  the  so  called  Science  of  Man- 
agement, and  that  this  seems  to  fill  all  the  necessary  re- 
quirements for  the  mechanical  engineers  at  least. 

Let  me  state,  in  the  'irst  place,  that  there  is  no  special 
section  of  the  American  Society  of  Mechanical  Engineers 
such  as  that  which  you  designate,  but  that  before  the 
flfficiency  Society  was  started  an  effort  on  the  part  of  cer- 
tain of  tiie  members  of  the  American  Society  of  Mechani- 
cal Engineers  was  directed  toward  the  starting  of  such 
a  Section,  and  it  aborted  because  it  was  decided  by  the 
•  'ouncil  of  that  Society  that  such  service  as  efficiency 
engineers  supply  was  not  mechanical  engineering. 

There  is,  however,  a  Committee  of  the  American  Soci- 
ety of  Mechanical  Engineers  which  devotes  itself  to  the 
subject  of  administration,  and  confines  itself  to  a  con- 
sideration of  the  subjects  involved  in  machine-shop  man- 
agement, all  of  which  is  very  proper  for  a  Society  of 
Mechanical  Engineers;  but  the  subjects  of  business  pro- 
motion, of  business  finance,  of  organizing  the  forces  in- 
volved in  a  business  enterprise,  of  credits,  of  the  collec- 
tion and  disbursal  of  funds,  of  advertising,  or  selling,  of 
purchasing,  of  the  principles  of  management,  of  cost 
accounting,  of  so  called  welfare  work,  of  employment,  of 
the  medical  supervision  of  the  employee,  of  profit  sharing, 
of  .systems  of  wage  payment,  cf  pensions  of  beneficial  or- 
ganizations, of  accident  insurance — these  are  not  me- 
chanical enj^ineering,  but  are  common  subjects  of  interest 
to  people  in  all  lines  of  business. 

In  this  city  alone  there  are  some  700  factories  in  which 
engineers  may  profitably  be  managers,  but  the  '<J?,<)00  in- 
volving the  cloak  makers,  the  white  goods  manufacturers, 
and  the  hundreds  of  other  industries  which  do  not  know 
an  engineer  in  their  organization — these  involve  the  fac- 
tories in  which  the  members  of  the  Efficiency  Society  are 
interested. 

You  quote  at  some  length  one  paper  on  "Scientific 
Selection  and  Assignment  of  Men  iu  the  Creation  of  an 
Organization,"  and  say  that  it  seems  well  nigh  unbelieva- 
Iile  that  it  should  find  a  place  in  the  proceedings  of  a  so 
>  idled  "scientific  society"  of  the  present  day. 

I  do  not  know  who  calls  the  Kfficiency  Society  a  sci- 
entific society.  I  am  sure  it  has  never  claimed  to  be 
such,  but  I  can  state  that  the  author  of  the  ija|)er  referred 
to  is  in  charge  of  the  selection  of  the  employees  of  one  of 
the  largest  nwiniifacturintr  concerns  in  this  country,  now 
licing  reorganized  l)y  an  eniciency  engineer  who  is  a 
iiicndter  of  both  the  Ameriian  Sficiety  of  Mechanical 
Hngineers  and  the  Efficiency  Society,  and  has  been  select- 
ing employees  under  the  system  outlined   in  that   imjier 


at  the  rate  of  over  three  hundred  per  month  for  a  con- 
siderable period  of  time,  and  after  the  paper  was  widely 
quoted  in  the  press  throughout  the  country  and  was  dis- 
tributed to  the  membership  of  the  Efficiency  Society, 
orders  have  been  coming  in  for  copies  in  lots  of  500  and 
1000  for  distribution  among  the  employing  heads  of  the 
largest  concerns  in  the  country. 

The  author  of  your  editorial,  however,  stamps  the 
standard  of  your  paper  in  not  quoting  the  papers  on  Or- 
ganization and  Management  which  were  read  by  members 
of  the  American  Society  of  Mechanical  Engineers,  of 
which  he  claims  to  be  an  exponent,  but  selects  this  one 
paper  for  full  exploitation  in  your  issue,  because,  as  he 
says,  it  was  heralded  in  large  headlines  by  the  daily  pa- 
pers, which  notoriously  are  given  to  selecting  the  most 
sensational  features  of  an  occasion  in  order  to  satisfy 
their  readers. 

H.  F.  J.  Porter, 
Secretary,  Efficiency  Society. 

29  West  39th  St.,  Xew  York  City, 
Feb.  14.  l!)i:!. 

The  Status  of  the  Engineer 

Sir — I  have  read  your  recent  comments  on  the  "Status 
of  the  Engineer"  and  agree  with  Mr.  Hazlehurst,  who 
states  in  his  letter,  in  your  issue  of  Jan.  "23,  that  the 
trouble  with  engineers  as  a  body  is  (1)  lack  of  homo- 
geneity and  team  work,  (2)  little  regard  for  ethics,  and 
(3)  a  very  decided  tendency  toward  commercialism  in 
service.  May  I  state  as  a  fourth  trouble,  the  posing  of 
so  many  men  as  engineers  who  are  absolutely  unworthy 
of  bearing  the  name  and  unfitted  to  carry  the  responsi- 
bilities that  fall  on  one  practicing  as  an  engineer. 

The  general  public  regard  the  engineer  only  as  an  occa- 
sional necessity  and  often  seem  to  prefer  their  own  ideas 
and  judgment  even  on  technical  matters,  rather  than 
those  of  a  man  trained  to  handle  such  matters.  Too  little 
importance  is  placed  on  the  engineer  in  the  settlement 
of  important  public  questions. 

In  my  opinion  the  remedy  is  this:  The  engineers  as  a 
body  must  come  together,  demand  recognition,  and  re- 
quire that  only  those  be  allowed  to  practice  the  profession 
who  are  able  to  pa.ss  a  state  examination.  Let  this  exami- 
nation be  agreed  upon  by  a  board  of  competent  engineers 
of  reputation.  The  old  objection  arises  in  some  minds 
that  many  good  men  might  be  weeded  out.  This,  I  think, 
would  not  lia]>])en,  for  any  able  engineer,  though  pos- 
sibly not  able  to  answer  all  the  theoretical  questions  as 
completely  correct  as  a  recent  graduate,  still  would  be 
able  to  show  any  reasonable  i)oard  of  examiners  in  his 
own  way  that  he  knew  his  work.  Should  there  be  a  feeling 
that  there  would  be  chance  of  too  many  raw  graduates 
}>assing  this  examination  while  seasoned  men  failed,  let 
the  examination  be  so  arranged  as  to  niak'i  it  necessary 
for  a  man  to  have  had  field  as  well  as  college  or  other 
training  to  .secure  the  right  to  practice. 

These  retpiirements  would  be  no  more  than  are  re- 
quired in  the  other  "professions."  The  word  engineer  has 
become  so  general  that  the  oi)portnnity  to  practice  seems 
to  deiK'nd  on  how  much  a  man  could  iiidnce  another  to 
believe  that  be  knew,  rather  than  what  he  really  knew. 
Oj)porfunity  to  practice  depends  so  much  on  influence 
that  the  lifne  is  not  far  distant  when  the  profession  of 
engineering  will   cea.se  to   be   recognized   as  a   i)rofe.s8ion 
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mid  hccdiiu-  iiKMi'lv,  iis  iMr.  Wliiiu'i'v  has  snid,  "one  of 
the  Milualile  i-(iiuiiu'i-(ial  assets  of  l)iisiiicss  orffiiiiiza- 
tion." 

Then,  before  it  l)ecoines  too  late  ami  licf<ire  our  pro- 
fession beeomes  anomalous,  let  us  di'niand  thai  every 
man  who  in'ai'tiees  tin'  ]irofessioii  (d'  engineering  bi'  i-e- 
quiretl  to  funiish  [iroid'  of  his  aliility  to  do  so,  and  id' 
llis  right  to  good  staiiiling  in  his  |iroi'essioii. 

i).    S.    I'KliltV. 

Leesburg,   Fla.,  dan.    -':,    1  !•!:!. 

The  Present  Status  of  the  Engineer 

Sir — The  reeent  articles  in  ExGiNicioiaxci  News  upon 
the  status  of  the  profession  make  very  interesting  read- 
ing, and  those  who  have  devoted  their  time  and  study 
to  the  questions  involved  are  rendering  a  distinct  ser- 
vice to  engineers  everywhere. 

This  matter  has  been  gradually  fermenting.  For  years 
there  have  been  it'ad,  at  the  various  engineering  society 
meetings,  thoughtful  papers  on  such  subjects  as  "Com- 
))ensation  for  Engineers,"  "A  Recommended  Scale  of 
Prices  for  Engineering  Services,"  "Why  are  Engineers 
So  Poorly  Compensated."  Many  questions  of  profes- 
sional ethics  have  been  discussed  and  various  committees 
have  been  appointed  to  frame  codes.  Attempts  have  been 
made  to  secure  legislation  restricting  the  practice  of  engi- 
neering to  those  who  have  been  found  qualified  by  some 
board,  but  in  only  a  very  few  instances  have  such  attempts 
been  rewarded  with  any  great  measure  of  success.  All 
rhesc  efforts  are  praiseworthy,  Init  it  is  difficult  to  see  how 
they  have  improved  the  status  of  any  considerable  body 
II f  engineers,  either  as  to  their  compensation,  the  dignity 
of  their  calling,  or  their  professional,  business  or  social 
relations.  Committees  may  fix  scales  of  prices  for  engi- 
neering services,  but  only  tho.se  who  are  in  private  profes- 
sional practice  are  interested  in  them.  Moreover,  rates 
which  arc  reasonable  for  certain  services  in  Chicago  are 
unreasonable  in  the  average  towu  or  city  100  miles  away 
and  can  not  be  maintained  there. 

Committees  have  rc.'olved  that  salaries  paid  to  engi- 
neers are  too  small  and  that  they  should  demand  more  for 
their  services.  This  interests  another  class  of  engineers, 
which  includes  many  grades,  and  these,  except  perhaps  in 
the  higher  salaried  positions,  are  the  ones  who,  if  they 
were  as  earnestly  striving  to  advance  their  own  inter- 
ests as  most  classes  of  people  are  at  the  present  day, 
would  get  together  and  form  associations,  similar  to  labor 
unions,  and  demand  better  pay.  They  are  prevented  by  a 
false  sense  of  the  dignity  of  a  profession  to  which  the  ma- 
jority can  hardly  be  said  to  belong,  as  will  be  more  fully 
set  forth  below. 

Likewise,  several  codes  of  ethics  have  been  carefully 
worked  out  and  submitted  to  the  more  or  less  interested 
members  of  local  and  national  organizations  and  to  the 
fraternity  as  a  whole.  They  are  all  good  and  will  have 
a  general  good  effect.  Unfortunately  such  codes  adopted 
by  engineering  societies  so  far  have  only  been  in  the 
nature  of  recommended  practice.  There  has  been  no  at- 
tempt to  enforce  any  of  their  provisions,  as  is  done  in  the 
case  of  the  lawyers,  the  doctors  and  the  ministers.  The 
only  punishment  that  can  well  be  inflicted  is  expulsion 
from  some  more  or  less  restricted  organization,  and  so 
far  that  has  not  been  attempted,  it  is  believed. 

The  expulsion  of  a  member  of  even  one  of  the  great 


national  engineering  organizations  woulrl  not  have  llm 
ellecl  of  pinclieally  i)iilting  a  man  oul  of  jinictice,  as  is 
the  case  in  the  legal,  medical  and  clerical  professione. 
Indeed  in  a  great  many  {•a.fC's  it  might  not  injure  an  engi- 
neer at  all  in  the  eyes  of  his  clients. 

If.  for  iiiKtance,  the  American  Society  of  Civil  Engi- 
neeis.  with  headquarters  in  N'ltw  York,  most  of  its  meet- 
ings held  in  that  city,  and  with  the  majority  of  its  rigidly 
selected  nuMnbership  residing  in  that  vicinity,  should 
disei])line  a  mend)er  residing  in  Kalamazoo,  Mich.,  who  is 
popular  with  his  clients,  it  might  he  a  question  which 
woidd  suffer  most  in  local  prestige — the  Society  or  the 
mendier  from  Kalamazoo.  All  this  is  not  meant  to  di.s- 
courage  the  adoption  of  codes  of  ethics,  but  to  point  out 
their  limitations. 

It  is  hard  to  induce  legislators  to  pass  laws  restricting 
the  practice  of  engineering.  Many  of  them  'rondemn  such 
laws  as  prohibiting  free  opportunity,  and  therefore  con- 
trary to  the  American  spirit.  They  may  have  had  very 
little  contact  or  acquaintance  with  engineers,  and  con- 
sider that  if  a  man  wants  line  and  grade  stakes  set  for  a 
new  building,  or  a  system  of  farm  drain  tile  laid  out.  he 
should  be  privileged  to  employ  John  Jones;  who,  he  knows, 
has  never  had  a  technical-school  educati(!n,  but  who  has 
been  performing  such  services  satisfactorily  for  his 
neighbors.  Other  legislators  thirk  they  see  an  attempt 
at  monopoly,  of  benefit  only  to  those  who  are  pressing 
for  the  legislation.  And  moreover  any  such  legislation 
must  have  its  inequalities  and  injustices,  even  though 
very  careful  |>rovisions  are  made  toward  avoiding  them. 

However,  it  would  .seem  that  in  legislation  lies  the  only 
hope  for  placing  of  the  profession  of  engineering  upon  its 
proper  plane,  and  establishing  it  in  the  eyes  oj"  the  peo- 
ple upon  a  level  with  the  other  learned  professions.  But 
we  need  to  get  down  to  basic  conditions,  and  see  things  ^f 
possible  from  an  outside  viewpoint.  It  is  best  to  go  afield 
of  engineering,  for  the  point  of  view  of  the  average  engi- 
neer is  sometimes  thought  to  be  not  very  broad,  for  the 
reason  that  his  training  and  habits  of  thought  are  along 
mathematical  lines. 

Let  us  examine  briefly  conditions  inside  the  three  lead- 
ing professions,  so  called. 

Of  these  the  medical  group  is  perhaps  the  most  thor- 
oughly educated  and  its  standing  in  the  community,  as  a 
profession  in  the  best  sense  of  the  word,  is  perhaps  the 
highest.  Nearly  all  doctors  are  good  citizens  and  are 
looked  up  to  as  leaders  in  the  community.  They  have  a 
well  recognized  and  admirable  code  of  ethics. 

The  clergy  have  all  degrees  of  education,  from  the 
liighest  to  nearly  the  lowest,  depending  largely  upon  the 
requirements  of  the  different  denominations  and  loca- 
tions. But,  as  a  rule,  the  poorly  educated  clergyman  finds 
himself  so  placed  as  to  be  as  ctTicient  among  the  people  he 
.serves  as  is  the  more  educated  one  in  his  place.  Owing 
to  the  nature  of  their  calling  these  men  are  almo.st  uni- 
versally res])ected — although  many  of  them  have  little 
part  in  the  life  of  the  community,  at  least  beyond  that 
portion  of  it  which  attends  their  own  church.  The  lay- 
man, perhaps,  observes  no  strong  system  of  professional 
ethics  among  the  churchmen,  as  they  are  naturally  gov- 
erned by  the  high  system  of  ethics  and  morals  which  they 
are  trying  to  impress  upon  the  world  at  large.  But  we 
all  can  recall  cases  of  effective  discipline,  both  formal  and 
informal,  following  conduct  inconsistent  with  this  high 
calling. 
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The  legal  profession  is  suffering  from  lack  of  education 
in  many  of  its  members,  and  the  low  standards  of  admis- 
sion to"  the  bar  in  many  states,  together  with  too  much 
pernicious  political  activity,  and  other  causes.  Conse- 
quently, as  a  whole,  this  profession  is  not  in  as  good  re- 
pute as  the  others.  There  are  great  temptations  to  use 
i.n  intimate  knowledge  of  the  technicalities  of  the 
statutes  to  circumvent  the  true  spirit  of  the  law.  Such 
codes  of  ethics  as  the  profession  ha.s  do  not  .strike  at  this 
and  other  acts  which  offend  the  moral  sense  of  the  people. 
Consequently,  there  has  grown  up  a  feeling  of  more  or 
less  di.strust  of  the  whole  profession,  and  which  is  well 
summed  up  in  such  familiar  expressions  as,  "A  man  does 
not  go  to  law  to  get  justice,  but  to  get — what  he  can." 
This  is  not  as  it  should  be,  and  is  somewhat  enlarged 
upon  here  to  show  that  this  one  of  the  three  leading  and 
longest  establi.-^hed  profesri.ms  has  as  serious  problems 
confronting  it  as  has  the  .-ngineering  profession. 

Looking  out  over  the  engineering  field,  conditions  ap- 
pear to  be  chaotic.  In  spite  of  all  the  efforts  mentioned 
above,  it  seems  most  difficult  to  raise  the  standards  of 
practice,  the  rates  of  compensation  or  the  standing  of 
engineers  among  their  fellow  men.  Tt  appears  to  the 
writer  that  a  broader  and  really  more  sensible  study 
should  be  made  of  the  possible  attack  on  this  problem. 

Let  us  compare  tiio  practice  of  engineering  with  that 
of  medicine.  Not  everyone  who  practices  medicine  is  a 
doctor,  entitled  to  write  "M.  D."  after  his  name,  with  all 
the  'eamisg,  the  skill,  the  governmental  supervision  that 
tlose  letters  imjily.  The  drug  clerk  wlio  recommends  and 
sells  one  .something  to  ea.<c  an  aching  tooth  or  heal  a 
brui.se  is  performing  true  medical  service.  The  house- 
wife, with  her  siniiile  skill  and  homely  but  efficacious 
remedies,  i)racti(es  medicine.  The  faithful  nurse,  who  is 
given  a  considerable  amount  of  discretion  by  the  doctor 
and  who  is  expected  to  act  in  emergencies  during  his  ab- 
sen<*.  must  be  conceded  to  be  a  medical  practitioner  to 
that  extent.  All  these  and  many  others  have  an  important 
])art  in  treating  human  ills,  but  only  the  doctors,  the 
"M.  D.'s."  belong  to  the  medical  profession. 

We  find,  in  turning  to  the  practice  of  law,  that  the 
average  business  man  tries  to  be  well  enough  posted  on 
legal  principles  to  .steer  clear  of  entanglements.  Law- 
yers' clerks,  notaries,  justices  and  others  draw  up  legal 
papers  and  handle  minor  cases.  Corporation  claim 
jiL'cnts  seek  to  adjust  legal  claims.  These  and  many 
others  handle  legal  matters,  but  only  the  lawyers,  admit- 
ted to  the  bar  and  licensed  to  rejjresent  others  in  court. 
are  generally  considered  as  belonging  to  the  legal  pro- 
fession. 

So  in  the  i)rofessioii  of  theology,  it  may  be  said  with- 
out irreverence  that  we  are  all  enjoined  to  minister  to 
the  wants  of  others  in  a  humble  way,  and  to  inculcate 
principles  of  right  living,  but  only  the  clergy,  licensed 
and  orrlaincd.  belong  to  the  sacred  profrssion. 

In  seeking  to  place  the  en;/iiierrinif  profession  upon  the 
same  high  plane  as  these  other  thn-e  professions,  it  snems 
as  if  we  lose  sight  sometimes  of  the  fact  that  similar  con- 
ditions exist  in  the  practice  of  engineering.  The  attemi)t 
should  not  Ik-  made  to  gather  everyone  who,  in  a  limited 
way,  i)racticc8  engineering  or  who  may  be  called  an  engi- 
neer into  the  profession  of  engineering. 

The  young  man,  wliether  technically  educated  or  not, 
who  has  charge  of  the  construction  of  a  i)iece  of  sewer 
work,  for  instance,  will  seldom  be  regarded  by  the  public 


as  a  professional  man,  although  he  may  be  fitting  himself 
for  professional  work  later  on.  Neither  will  the  young 
college  graduate  employed  as  instrument  man,  under  the 
direction  of  a  chief  of  party  ;  he  should  be  rated  as  a  high- 
class  mechanic,  and  is  usually  so  considered  by  men  of 
affairs. 

Other  classes  which  should  not  be  included  in  mem- 
bership in  the  profession  which  readily  come  in  mind  are 
the  ordinary  surveyor,  the  draftsman  (unless  he  be  a  de- 
signer), the  commercial  engineer  (who  uses  his  knowl- 
edge as  an  aid  to  salesmanship  only),  the  engineer  hold- 
ing an  executive  position  (in  most  instances),  most  engi- 
neering contractors  and  some  contracting  engineers  (if 
we  may  be  allowed  to  make  the  distinction),  technically 
educated  but  not  trained  men  (that  is,  men  who  have  had 
an  engineering  education  but  who  have  not  put  it  into 
practice  outside  of  a  class  room). 

It  would  seem  as  though  all  the  consulting  engineers, 
the  engineers  in  private  practice,  and  all  others  who  think 
themselves  entitled  to  call  themselves  professional  men 
according  to  the  above  standards  should  get  together, 
under  the  leadership  perhaps  of  the  American  Institute 
of  Consulting  Engineers,  and  work  up  the  subject  along 
these  lines:  (1)  Provide  for  some  distinguishing  title, 
such  as  "Consulting  Engineer,"  or  degree,  like  "D.  E.," 
or  better  perhaps,  "D.  C.  E.,"  or  "D.  M.  E.,"  etc.;  (2) 
arrange  for  awarding  of  these  degrees  from  within;  (3) 
draw  up  and  enforce  a  code  of  ethics  and  rules  of  pro- 
fessional conduct,  modeled  after  the  physicians',  especi- 
ally as  regards  consultation  with  experts  in  the  most  im- 
prrtant  ca.ses  and  in  work  out  of  the  ordinary. 

Mention  has  been  made  of  the  difficulties  that  have 
been  met  with  in  trying  to  secure  legislation.  It  would 
seem  at  the  start  inexpedient  to  attempt  much  in  this 
line,  but,  as  an  entering  wedge,  a  brief  act  providing  a 
considerable  penalty  against  a  person  who  hangs  out  a 
sign  with  the  letters  "D.  C.  E.,"  for  instance,  after  his 
name,  or  who  falsely  represents  himself  so  to  be,  would 
seem  to  be  of  such  a  nature  as  to  receive  favorable  con- 
sideration by  the  average  legislature.  The  enforcement 
of  such  an  act  would  be  of  great  benefit  from  the  start, 
and  additional  legislation  should  be  less  difficult  to  secure 
as  time  passes  and  the  engineering  ])rofession  gradually 
establishes  itself  in  the  eyes  of  the  people. 

E.  H.  Cowan. 
Engineer  and  Contractor. 
Taylorvillc,  111.,  Feb.  3,  1913. 


NOTEvS     AND     QUERIES 


The  Report  of  the  .Joint  Committee  on  Concrete  and  Re- 
inforced Concrete,  reprinted  In  piirt  In  our  Issue  of  FoO.  6, 
1913.  p.  258,  has  several  errors  In  the  formnlas  (Klven  on  our 
p.  263).  which  were  copied  Into  our  abstract.  The  corrections 
are   as   follows: 

After  equation  (2)  substitute  J  for  U  so  that  the  line  now 
reads  "(For  fs  -  15.000  to  16.000,  and  fo  =  600  to  6B0,  J  may 
be    taken    at    %)" 

In  equation  (4).  last  term.  J  should  be  omitted  so  that 
equation    now    reads 

jkbd'  k 

In  equation  (12).  second  term  of  numerator,  t'  should  be 
t".      Equation    then    rends 

(kdt*  -  ?t')  b  +|(kd  -  I)'  (t  +  jtkd  -  t))^  b' 
•"  t(2ka  -  l)b  +  (kd  -  D'b'  "  *'^' 
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The  Program  for  Completion  of 
Culebra  Cut* 

Dry  excavation  in  Culebra  cut  will  hr  cairiid  forward  in 
accordance    with    the    following    proKrani: 

The  lake  level  will  be  brought  up  to  +50  by  July  1,  1913. 
On  and  after  July  1,  the  lake  will  be  pei'niitted  to  rise  con- 
tinuously, and  steamshovel  work  in  the  cut  can  continue  as 
long  as  the  height  of  the  Gamboa  dike  will  suffice  to  hold 
back  the  water  of  the  lake.  The  top  ot  the  dike  is  about 
elevation  +78.  Inasmuch  as  with  a  season  of  average  rain- 
fall, an  elevation  ot  +  74  ma.v  be  expected  to  be  reached 
about  Oct.  10,  the  dry  excavation  may  be  continued  in  the 
Cut  until  Oct.  1.  1913.  It  may  be  necessary  to  flood  the  cut 
at  any  time  thereafter.  This  program  has  been  laid  out  so 
as  to  obtain  a  lake  elevation  of  85  ft.  above  sea  level  on 
Dec.  1,  1913,  and  in  accordance  with  it,  Gorgona  Shops  will  be 
flooded    out    about    Sept.    15. 

On  Feb.  1,  there  had  been  dug  out  of  Culebra  cut  88,592.- 
307  cu.yd.  of  rock  and  earth,  and  there  remained  to  be  exca- 
vated approximately  four  million  cubic  yards  not  including 
present  slides.  The  work  is  now  practically  confined  to  three 
out  of  the  nine  miles  of  the  Cut. 

The  section  in  which  the  work  is  being  carried  on  is  from 
a  point  near  Empire,  to  a  point  near  the  old  hamlet  of 
Cucaracha,  about  one-half  mile  north  of  Paraiso.  This  in- 
cludes the  channel  in  front  of  Empire,  Culebra,  Rio  Grande, 
Gold  and  Contractors'  Hills,  and  a  short  distance  south.  In 
accordance  with  the  original  plans  the  work  is  being  prose- 
cuted so  as  to  keep  the  highest  po,nt  in  the  Cut  somewhere 
about  half  way  between  the  ends  to  assist  ir  drainage,  and 
to  make  it  possible  for  loaded  spoil  trains  to  run  down  grade 
in  going  through  the  Canal.  The  summit  in  the  pioneer  or 
lowest  cut  is  now  about  opposite  the  administration  build- 
ing at  Culebra,  and  here  tiie  excavation  is  dow^n  to  61  ft. 
above  seaievel,  21  ft.  above  the  bottom  of  the  Canal.  The 
drainage  is  continued  as  heretofore,  through  the  main  culvert 
of  Pedro  Miguel  Locks  on  the  south  end,  and  into  the  sump 
at  Gamboa  at  the  north  end  whence  it  is  pumped  into  the 
Chagres. 

At  present  37  steamshoveis  are  at  wo.-k,  and  when  emer- 
gency demands  some  of  them  are  run  on  double  shift,  making 
twelve  hours  a  day.  The  daily  excavation  in  January  aver- 
aged over  50,000  cu.yd.,  and  this  is  being  maintained  at  the 
present  time.  The  equipment  engaged  in  hauling  the  spoil 
includes  124  locomotives  1512  flat  cars  of  19  cu.yd.  capacity, 
199  steel  dump  cars  of  17  cubic  yards,  and  136  dump  cars  of 
10  cubic  yards  capacity.  In  blasting  work  359  drills  are  em- 
ployed, and  in  January  396,250  ib.  of  dynamite  were  used; 
about   0.35   lb.    per  cu.yci.   of  material    excavated. 

The    Slides 

Although  there  is  nothing  new  in  the  manner  of  the  de- 
velopment of  the  r.lides  on  either  bank  of  Culebra  Cut,  they 
have  shown  uneypected  activity  during  the  past  few  weeks. 
The  theory  once  held,  that  these  movements  of  the  banks 
tow'ard  the  Canal  were  more  likely  to  occur  in  the  rainy  rea- 
son than  in  the  dry,  was  abandoned  a  year  ago  when  the 
most   notable  slides  of   the   year   occurred   in  the  dry  season. 

The  latest  movement  of  a  large  amount  of  material  oc- 
curred on  the  night  of  Feb.  4,  when  a  pocket  of  earth  and 
loose  rock  on  the  east  bank  opposite  Hodges  Hill  at  Culebra 
settled  downward  and  moved  SO  ft.  into  the  Canal.  The 
movement  began  about  9  o'clock  and  continued  two  hours, 
in  whicli  time  the  bank  sank  in  places  as  much  as  60  ft. 
The  break  is  1000  ft.  long  across  the  face  toward  the  Canal, 
and  extends  back  680  ft.  from  the  face  of  the  bottom  slope. 
A  steamshovel  was  moved  toward  the  center  of  the  Canal, 
ana  three  railroad  tracks  were  temporarily  blocked.  The 
break  in  the  bank  that  indicated  a  probable  slide  at  this 
::;oinL  was  noted  two  months  ago,  but  the  movement  was  un- 
expected at  this  time.  Apparently  it  is  like  a  large  number 
Of  other  slides,  merely  a  loose  mass  of  rock  and  earth  mov- 
ing on  an  underlying  surface  of  rock  that  dips  toward  the 
Canal.  The  toe  of  the  slope  having  been  dug  away,  the 
mass  moved  of  its  own  weight.  It  is  estimated  that  two 
milijon  ciibin  yards  are  in  motion  here,  although  this  is 
largely  ^onjec'^ural,  because  it  is  not  known  on  what  slope 
the  matei'ial  is  moving.  Two  steamshoveis  are  digging  out 
this   slide. 

A  survey  of  the  old  slide  at  Cucaracha.  which  has  resumed 
activity  recently,  was  made  la  't  week.  It  is  estimated  that 
from  two  to  three  million  cubic  .-ards  of  material  are  now  in 
motion  here,  but  this  alsc  is  subject  to  the  qualification  made 
above.     On  the   other  "nan  1  it  is  .->ot  believed  that  all   of  this 


material  will  move  into  the  Cinal.  Five  HtearnHhovi-ln  am 
now  at  work  there.  One  day  last  week  oni-  of  these  Wii-J  nut 
out  of  service  temporarily  when  the  material  It  wan  dlgRlnif 
flowed  about  It  and  coverc^d  the  loadlnK  tracks.  It  v/aA  ex- 
tricated '  within  24  hours,  and  Is  a«aln  at  work.  Ineldentd 
like  these  have  become  part  of  the  day'B  work  In  Culebra 
Cut  and  the  men  have  become  ho  accustomed  to  meeting 
such  emergencies  that  delays  on  account  ot  them  are  con- 
tinually growing  less. 

A  95-ton  steam  shovel  Is  being  so  altered  that  it  can  lift 
spoil  21  feet  above  the  track  on  which  it  Is  standing  and 
load  It  into  cars.  This  is  necessary  for  the  purpose  of 
handling  material   to  advantage  In  Cucaracha  slide. 

The  bench  on  which  the  shovel  will  work  through  the 
sliding  material  is  40  feet  above  sea  level,  and  li  Is  necessary 
for  it  to  load  upon  cars  that  are  on  a  bench  'il  feet  above 
seaievel.  The  floor  of  the  flat  car  is  three  feer.  abovi>  the 
track,  so  that  the  total  lift  is  20  feet.  Shovels  of  this  'lass 
now  load  17  feet  above  the  level  of  the  tra.k  on  which  ihey 
stand.  The  alterations  consist  of  extending  the  boom  21 
inches  by  adding  two  15-inch  I-beams,  and  arrangini?  the 
sheaves  upon  them  as  sisters  instead  of  tandem,  as  at  pres- 
ent; lengthening  the  dipper  stick  six  feet  making  It  24  ft.  6 
in.  long;  and  flxing  upon  it  a  3-yard  instead  of  a  5-yard 
dipper. 

Recent  Cucaracha  SHdes,     Panama 
Canal 

The  ape()ni]iaiiyinp'  ilhisti'Mlioii  shows  tlio  slide  wliifh 
occurred  on  .Ian.  16  at  Cucararlia  on  tlie  east  bank  of  the 
canal  just  south  of  (iold  Hill,  described  in  a  note  in  our 
issue  of  .last  week.  Tt  will  be  renieniiiercd  that  thi.s  slide 
carried  the  earth  clear  across  the  canal   prism,  choking 


•From   the   "Canal  Record,"  Feb.   12,   1913. 


Pho_i"OGBAph  of  -iiii:  tit  aihi  ii.\  .■"m.iuk  ov  .Jax.  16  and 
17,  CuLEBR.v  Cut,  Panama  Canal 

(Copyright  by  Underwood  &  Underwood,  New  York  City) 

all  five  rail'wa}"  tracks.  This  slide  proper  contaii'''"  oni/ 
about  400,000  cu.yd.,  but  its  giving  way  was  the  indirect 
cause  of  further  slides  which  will  involve  an  additional 
amount  of  excavation  estimated  at  over  1,000,000  cu.yd. 

The  Cucaracha  slides  i:ave  been  a  source  of  constant 
trouble  and  delay  ever  since  ^he  days  of  the  French  canal 
company.  No  sooner  had  the  \raerican  engineers  taken 
hold  of  the  work  in  190.5  than  the'  too  commenced  to 
experience  difficulties.  Between  1905  ^nd  .July  1,  1912, 
nearly  3,000,000  cu.yd.  of  e.xtra  ex^.a^■ation  have  been 
necessitated  by  .slides  at  this  point,  which  had,  at  that 
time,  already  covered  an  area  of  47  acres  and  had  broken 
back  nearly  l')00  ft.  from  the  canal  center  line.  Those 
slides  have  been  due  to  the  slipping  of  the  top  layer  of 
clay  and  earth  on  a  smooth  sloping  surface  of  harder  ma- 
terial. 

A  report  on  the  nature  and  geologj'  of  the  slides  ap- 
peared in  Engineering  Xews,  Nov.  28,  1912,  p.  1021. 
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Notes  from  a  Traveler  in  Mexico 

On  accoiuit  of  the  recent  startling  events  in  Mexico, 
the  following  extracts  from  personal  letters  of  a  repre- 
sentative of  the  Hill  Publishing  Co.,  now  traveling  in 
Mexico,  are  of  interest. 

(Feb.  9,  at  Tepeixco  Camp.)  From  1:30  p.m.  to  5:30  p.m 
I  drove  20  mUes  in  a  single-seated  buckboard,  drawn  by 
three  mules,  containing  mail,  express,  two  Mexicans  and  m.v- 
self.  Had  a  delightful  drive  through  pine  woods  and 
through  fields  of  maguey  cactus — everything  green,  luxuriant 
vegetation — strange  for  Mexico!  Turkeys,  turkeys  every- 
where, but  all  too  tough  to  eat?  Everything  quiet  and 
peaceful.  It  Is  hard  to  believe  that  this  fair,  sunny,  beauti- 
ful country  is  torn  with  civil  war  and  bloodshed.  No  news 
from  Mexico  City  since  noon.  The  telephone  line  is  working 
to  the  Nonoalco  plant  on  the  edge  of  the  city,  but  not  to  the 
center  of  city  and  main  office.  Report  at  1  p.m.  was  that 
firing  had  stopped.  Cannon  balls  were  falling  around  tha 
Nonoalco  plant  in  the  morning.  As  yet.  foreigners  have  not 
been  bothered. 

Events  in  Mexico  City  are  sole  topics  of  conversation.  All 
■women  in  these  camps  were  ordered  by  the  company  to  leave 
before  Feb.  4.  Most  of  them  are  in  the  United  States,  but 
some  are  in  Mexico  City.  Some  of  the  fellows  are  talking  of 
packing  grips  so  as  to  be  ready  to  leave.  The  company  has 
a  stand  of  19  army  rifles.  Tonight  the  men  are  learning  how 
to  load  and  aim  them.  My  grips  are  in  New  Porter's  Hotel; 
I  hope  they  don't  break  in  there — glad  I  am  out  here  in  a 
tent.  I  think  the  trouble  will  be  all  over  by  Tuesday  night, 
when  I  get  back  to  the  city.  It  does  not  worry  me  a  bit,  cnly 
this    may    knock    my    business    in    the    head. 

(Feb.  10.)  Morning  spent  at  Camp  Tepeixco — 22  miles 
from  railroad.  In  the  afternoon  walked  over  the  mountains 
to  Camp  Quacuenella.  It  was  only  four  miles,  but  I  had  to 
climb  over  two  mountains  that  were  over  a  thousand  feet 
above  the  camp.  There  the  superintendent  dressed  me  up 
In  rubber  hat,  slicker,  and  hip  boots  so  big  I  had  to  hold 
them  on,  and  then  he  took  me  into  tunnel  No.  17,  a  distance 
of  one  mile  to  the  "face."  They  work  without  a  shield;  a 
Jet  of  water  spouts  from  every  drill  hole,  running  a  meas- 
ured 700  gal.  per  min.  Saw  an  underground  stream  as  big  as 
my  leg  spouting  out.  Reminded  me  of  John  Burroughs' 
essay  on  "Springs."  The  face  of  tunnel  was  1000  ft.  ahead 
of  the  concrete  and  timbering.  They  have  trouble  with 
this  water;  the  work  was  very  interesting,  though  not  so 
much  so  as  the  trip  I  took  five  years  ago  into  the  Detroit 
River  tunnel  under  28  lb.  air  pressure.  Men  on  this  job 
here   came    from    the   Pennsylvania   R.R.   tunnel   in   New   York. 

(Feb.  11.)  I  spent  from  5  to  10:  30  a.m.  In  a  three-mule 
buckboard  going  from  Tepeixco  to  Corlnea.  From  1  p.m.  to 
this  hour  (3  p.m.)  have  been  en  train  for  Mexico  City.  Fierce 
rumors.  Guess  they  are  flghting  today  (though  at  Corlnea 
last   night   we    had   a   false    report    of   battle). 

I  hear  that  street  cars  and  taxis  are  not  running  in  the 
city.  A  few  cabs  or  "coaches"  are  said  to  be  going,  though 
hard  to  get.  and  they  charge  four  to  ten  times  ordinary 
rates.  Reports  are  also  that  the  city  Is  surprisingly  orderly 
with  no  antl-foreign  feeling.  I  have  noted  very  little  un- 
friendly feeling  and  feel  perfectly  safe.  There  is  a  nervy 
bunch  of  U'esterners  here;  the  New  Yorkers  are  going  home. 

(Two  hours  later.)  We  are  now  1  hour  late;  waited  at 
a  Junction  for  a  carload  of  soldiers.  It  would  make  you 
laugh  to  see  them.  Most  of  them  carried  a  game  ci.'Ck  tied 
up  In  a  piece  of  cloth,  head  and  tail  sticklnt.'  ••ut.  Several 
had  on  their  shoulders  some  kind  of  an  animal  with  a  long 
nose — a  sort  of  raccoon  1  think.  One  led  'i  dog.  \\  Ith  them 
were  quite  a  number  of  women  with  parks  on  their  hacks 
and  chickens  in  fheir  arms.  That  Is  their  commissary  de- 
partment. (This  train  Jolts  worse  than  tho  'Vermont  Central 
• — It  Is  a  liny  branch   line.) 

Don't  worry  about  me.  Have  plenty  of  money.  Have  en 
me  1167  In  U.  H.  r;old — most  of  it  next  my  hide  under  my 
Karler.  They  will  have  to  strip  me  to  find  It.  Have  a 
32-r'al.  Colt  automatic  In  shoulder  holster  under  my  arm — 
well  hidden  so  they  won't  find  It  and  lake  It  nwa;'  Have 
never  had  any   trouble  and  do  not  expict   any. 

(Mexico,  City,  Feb.  12.)  The  hack  man  last  nl(tht  at 
station  said  he  •■ould  not  drive  across  city  to  this  holid,  but 
finally  ended  by  niaKIng  It  as  the  firing  had  celled.  Thi- 
■trect  cars  are  slandinK  wln-ri-  they  stopped,  and  the  city 
was  stranitely  ijulet.  F<w  peopli'  witc  on  the  street;  those 
that  were  out  were  standing  In  little  groups  talking — are 
very  orderly  and  <|ulet.  No  pidlce  were  In  sight.  These 
peons  seem    to   deserve   great   credit    for    their   behavior. 

I  walked  all  over  from  S:30  to  II  p.m.  The  iJnvernment 
forces    are     on     the     West     "-iid     of     Aliimedu     (3     hloeks     from 


here — only  1  block  to  the  .\lameda  North).  They  permit  citi- 
zens to  approach  to  the  lines  but  no  farther.  Federal  ma- 
chine guns  are  located  in  this  street,  two  blocks  south  of 
this  hotel    to  sweep  the  street   at   right   angles   to   this   one. 

Also  walked  down  San  Francisco  St.  to  within  one  block 
of  the  Zocalo  or  Main  Plaza.  Rurale  outposts  stop  you  at  all 
corners,  one  block  from  the  Zocalo.  There  is  no  anti-forelBn 
feeling — no  one  even  looked  at  me.  Americans  are  treated 
with    all    respect. 

This  hotel  is  in  line  between  the  Government  Palace  at 
Zocalo  (where  Madero  is)  and  the  Cuidadela  or  .\rsenal 
(where  Diaz  is)  but  it  is  out  of  the  direct  line  of  fire  unless 
the   forces   move   up. 

A  big  bomb  Just  burst  in  this  street  in  the  next  block. 
Piece  of  bomb  and  some  bullets  dropped  in  the  street  in 
front  of  this  hotel.  Boys  grabbed  them  before  they  stopped 
rolling.  Sounds  like  4th  of  July  outside.  I  have  seen  no 
dead  horses  or  dead  men — report  was  that  streets  were  full 
of  them.  But  I  was  not  permitted  by  soldiers  to  go  on  the 
streets  where  fighting  occurred  yesterday. 

Firing  started  at  7:  10  a.m.  Quite  interesting  in  town; 
glad   to   be    here. 

(Pachuca,  Hgo.,  noon,  Feb.  13.)  The  papers  give  sinister 
reports  about  preparations  of  the  United  States.  There  was 
no  anti-American  feeling  shown  in  Mexico  City.  I  was  on 
the  street  alone,  and  at  times  with  one  American,  two  even- 
ings and  most  all  of  yesterday.  This  morning  we  walked  to 
the  depot  through  two  miles  of  the  toughest  part  of  the  tlty, 
with  no  police  on  the  streets,  and  no  one  even  looked  at  us. 
It  is  surprising  how  well  behaved  the  peons  are;  they  do  not 
seem  to  like  either  side  of  the  difficulty  and  remain  neutral. 
There  was  an  anti-American  demonstration  In  Pachuca  last 
week  (which  caused  me  to  visit  Necaxa  first)  but  it  is  over 
and  quiet  now. 

R.    B. 


NOTEvS     FROM     THE     ENGI 
NEERING     SCHOOLS 


The  engineering  .schools  of  tlie  laiul-graiit  universities 
and  colleges  of  the  United  States  on  Jan.  24,  at  Wash- 
ington, D.  C,  formed  an  association  to  deal  with  jirolj- 
lenis  peculiar  to  such  institutions  (by  reason  of  the  land- 
grant  act  of  Congress  under  which  the.y  were  established) 
and  to  cooperate  with  tiie  agricultural  association  of  the 
.same  colleges,  which  has  been  active  for  many  years. 
The  membership  of  the  new  association  comprises  the 
presidents  of  these  institutions,  the  deans  of  the  engi- 
neering schools  in  them  and  such  other  representatives  as 
each  j)rcsideiit  may  select.  A  single  vote  is  allowed  to 
each  state  school  represented.  The  U.  S.  Bureau  of  Edu- 
cation has  a  right  to  representation  and  one  vote.  About 
two-thirds  of  the  states  were  i'e])resente(I  at  this  first 
meeting  by  their  deans  of  engineering  or  ])residonts.  The 
U.  S.  Commissioner  of  Education  and  part  of  his  staff 
.vere  present.  The  following  oliicers  were  elected:  Presi- 
dent, J.  P.  Jack.son,  dean  of  tiie  school  of  eiigin(>ering  at 
Pennsylvania  State  College;  Vice-1'resideiit  {e.r-officio), 
T.  P.  Claxton,  U.  S.  Comiiii.ssioner  of  ICducation ;  Secre- 
tary-Treasurer, A,  Mai'stoii,  dean  of  the  engineering  de- 
Itartnieiit  of  Iowa  State  College.  The  tixecutive  commit- 
tee consists  of  the  i'()reg<jiiig  and  the  following:  W.  M. 
Riggs,  ])resideiit  of  Cleinson  Agricultural  and  Mechaiii- 
•al  College  of  South  Carolina;  II.  W.  Tyler,  professor  of 
mathematics  of  the  Massachusetts  Institute  of  Tech- 
iiology;  A.  W.  Smith,  dean  t>(  Siblt>y  College  at  Cornell 
University;  (!.  W.  Thistle,  dean  o!  the  eiigiiiecriiig  de- 
jiarlmeiil  of  Michigan  Agricultural  and  Mechanical  Col- 
lege. C.  II.  Hi'iijamiii,  dean  of  the  school  of  engineer- 
ing at  Purdue  nniversity.  was  aiijiointed  chairman  of  a 
committee  which  is  to  be  continued  through  llir  year 
to  consider  the  public  relations  of  institutions  of  this 
class. 
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Stuvioxs  Institittk  Oh'  Ti':cii\(ii,(>i;v---'l'lic  Alnnini 
AssoiiaUon  of  tliis  Inslilulc  held  a,  iliimcr  al  llic  llnicl 
Astiir,  Now  Yoi-k  City,  on  the  evening  of  Feb.  1  I  to  eele- 
bi-ale  the  completion  ol'  ten  years  of  service  by  I>i'.  Alex- 
ander C.  Huniphreys  as  Presideiil  (if  the  Institute.  Out 
of  some  1500  livinji;  j^>'i"luates  of  llu'  Institute,  nearly 
700  were  ])n'seiil  at  the  diniiei'.  'riicic  were  also  present 
as  invited  <;iu'sts  a  larj^e  iiuiiilier  (jf  |ir(>iriinen1  en^rineers 
and  enfiineerinn'  educaicirs.  Iv  II.  I'cahoily,  of  the  class 
of  1<S!)(),  acted  as  tuastiiiaster  and  siicceediMl  in  cnrorciiiff  a 
fivi'-miniile  rule  upon  the  (k)/.en  afler-dinner  speakers  by 
the  expedient  of  having  the  lights  on  the  large  eleetro- 
luMs  in  the  center  of  the  ball  room  automatically  dimmed 
when  I'ach  speaker's  five  minutes'  interval  expired. 

Among  the  speakers  were  Dr.  J'almer  C.  Kicketts,  Di- 
rector of  Ttensselaer  Polytechnic  Institute;  Dr.  Henry  8. 
Pritchett,  President  of  the  Carnegie  Foundation  ;  Prof. 
Chas.  F.  Kroeh,  who  still  holds  the  chaii-  of  ni(Mlei-ii  lan- 
guages at  Stevens  Institute  and  is  tlu'  only  one  remain- 
ing of  the  original  faculty  of  the  Institute  at  its  founda- 
tion in  1871.  Dr.  Huniphreys  in  his  address  referred 
briefly  to  the  plans  of  the  Institute  for  enlarging  its  lands 
and  facilities  on  its  new  site  at  Castle  Point,  Hoboken. 

OuKGON  Ageicultukal  COLLEGE — An  annual  engi- 
neering show  has  recently  been  given  at  this  institution 
by  the  students  in  ci\il,  electrical  and  mining  engineer- 
ing departments,  and  in  the  school  of  forestry.  The  uses 
of  electricity  w'ere  shown,  including  a  wireless  telegraph 
station,  M-hich  attracted  great  attention.  Communication 
was  established  between  this  and  every  station  on  the  Pa- 
cific Coast  from  Alaska  to  San  Diego,  and  with  the 
Hawaiian  Islands  and  ships  at  sea.  Tliere  were  shown 
also  methotls  of  irrigation,  fire  fighting,  and  forest  sur- 
veying, highway  construction,  the  construction  of  farm 
buildings  and  equipment.  The  funds  received  from  the 
show  are  used  to  support  a  monthly  student  magazine. 

Ohio  State  ITkiveusity — A  two  weeks'  winter  course 
in  highway  engineering  is  to  be  given  from  Feb.  24  to 
Mar.  8,  under  the  auspices  of  the  Civil  Engineering  De- 
partment of  the  College  of  Engineering  in  cooperation 
with  the  State  Highway  Department  and  the  Ohio  Good 
Eoads  Federation.  The  program  shows  43  items,  four 
of  which  are  inspection  trips,  two  are  laboratory  demon- 
strations, two  are  meetings  for  the  discussion  of  ques- 
tions which  the  visitors  desire  to  have  answered,  and  one 
is  a  .symposium  on  patent  and  proprietary  materials  or 
processes;  these  are  in  addition  to  lectures  on  the  eco- 
nomics and  engineering  of  roads  in  general,  on  various 
types  of  construction,  on  the  various  kinds  of  materials 
locally  available,  on  the  preparation  of  sub-grades,  the 
constrnction  of  culverts,  bridges  and  foundations,  on 
legislation,  foreign  practice,  maintenance,  etc.  It  is  ex- 
liecteil  that  two  classes  of  men  will  attend  these  lectures 
and  they  have  been  arranged  to  appeal  to  both.  One 
class  will  be  men  having  an  engineering  training  and 
some  experience  in  road  construction ;  the  other  class  will 
be  men  without  an  engineering  training,  but  who  need 
information  about  material,  construction  and  mainte- 
nance, and  the  methods  of  securing  economical  and  effi- 
cient work. 

In  addition  to  the  regular  teaching  staff  of  the  uni- 
versity, well  kno^^^i  specialists  have  been  secured  for  lec- 
tures." Each  lecture  will  be  one  hour  long,  and  is  to  be 
followed  by  a  45-min.  discussion. 


Synohronlxlnic    tlio    TnlkInK    anil    Mnlinn    Picture    .Mac-blnrii 

liii.s  liicii  iuicjtiiijUMli.d  in  a  mw  Invi-iitlon  of  ThomiiH  A.  lOdl- 
.Hoii.  Thi'  Klin'tiiphiiiii'.  iiH  this  liiteHt  iimuBirrtifnt  muchlnv  Ih 
cancel,  waK  (li-nioiiHtrati-d  hi  live  thcjiliTM  In  New  York  Cllj- 
on   Kfb.   17  and   w,>n   ii-portid   to   be  a  fomplc-te  huccchb. 

Thr  lliirHtiiiK  fif  II  ('••ntririiKnl  l>rl«-r  In  the  plant  of  the 
Park  \V(i(d.-n  AUIIh.  al  HohsvIUi-.  Tenn..  on  Feb.  20,  kllUd 
one  and  Injured  two  othi  r  mill  employeeu.  The  regular 
operator  on  the  extractor  Is  reported  to  have  opposed  an  In- 
crease of  steam  pressure  on  the  machine,  claiming  that  It  was 
worklnK  at  Its  maximum  safe  speed.  When  the  pressure  was 
raised   this   man    ran    from    the   machine   and  escaped    Injury. 

A  lllook  4»n  the  Ne^v  York  Siibwoy  on  the  evening  of  Feb. 
IS  tied  up  part  of  the  system  for  two  hours,  between  8  and 
10  p.m.  A  broken  brake-shoe  on  a  north-bound  train,  In  the 
■West  Farms  branch,   flew  apralnst  the  third-rail  and  caused  a 

.short   circuit. 

A  CfiiilliiKratlim  in  Toklai.  Jnpnii,  on    Feb.   19,  Is  reported  to 

have  consumed  3000  buildlnffs  and  made  15,000  people  home- 
le.'is.   and  destroyed   property   worth   $2,500,000. 

The  Httllway  Vnlnntlon  Bill  now  pending  In  Congress 
passed  the  Senate  on  Feb.  24.  It  had  previously  passed  the 
House.  Some  differences  In  the  bills  passed  by  the  two 
houses  will  require  a  conference,  but  It  Is  stated  that  the  bill 
passed  the  Senate  with  little  opposition  and  the  probabilities 
are  that  It  will  become  a  law  before  the  end  of  the  session. 
The  bill  requires  the  Interstate  Commerce  Commission, 
through  a  corps  of  expert  engineers,  to  value  the  property 
of  all  railways,  telegraph  and  telephone  companies  and  other 
common  carriers,  to  determine  the  amount  that  has  been  ex- 
pended upon  the  properties,  the  cost  of  their  reproduction  at 
the  present  time,  the  value  of  all  properties  now  held  by 
them,  and  the  value  of  all  their  intangible  property  such  as 
franchises    and    good    will. 

A  Reluforced-coiierete  Rnof  over  a  moving  picture  theater 
in  course  of  construction  at  Ifith  Ave.  and  Bergen  St.,  New- 
ark, N.  J.,  collapsed  for  a  portion  of  its  area  on  Feb.  13, 
1913,  shortly  after  a  number  of  laborers  who  were  working 
under  it  had  left.  The  roof  was  a  flat  concrete  slab  span- 
ning between  the  wall  and  a  girder  12  ft.  back  from  the 
wall  and  was  reinforced  with  straight  rods.  Although  a 
larger  portion  had  recently  been  cleared  of  its  supporting 
struts,  the  fallen  section  was  only  about  40  ft.  long.  Ap- 
parently the  design  was  not  over  safe  and  the  set  of  the  con- 
crete had  been  retarded  by  the  cold  weather.  The  forms 
had  been  removed  two  days  before  the  failure  but  there  had 
been  freezing  weather  up  to  the  day  of  the  collapse,  when  the 
temperature  became  quite  warm.  The  Inspector  of  buildings 
has  ordered  the  removal  and  icconstruclion  of  the  entire 
roof. 

A  Profit-Sharing  Plan  has  been  placed  In  operation  by 
the  architectural  and  engineering  firm  of  Balllnger  &  Perrot, 
with  offices  in  New  York  and  Philadelphia.  Profit  sharing 
has  been  practiced  by  this  firm  in  the  past  to  the  extent 
of  alloting  a  certain  portion  of  the  net  profits  to  the  heads 
of  the  several  departments.  This  has  proved  so  satisfactory 
that  it  has  been  decided  to  extend  the  plan  to  all  employ- 
ees. The  firm  makes  no  pretense  that  this  plan  is  a  philan- 
thropic one  but  merely  states  that,  in  its  experience,  it  results 
in  mutual  benefit  to  employer  and  employee  and  increases 
the     efficiency     of     the     entire     working     force. 

The  new  plan  is  worked  in  two  ways.  First,  there  will 
be  a  division  of  a  certain  sum  set  aside  from  the  profits,  in 
which  all  employees  will  share  equally,  irrespective  of  their 
salaries.  Secondly,  there  will  be  a  division  of  an  additional 
amount  set  aside  from  profits,  an  allotment  being  in  propor- 
tion to  the  ratio  of  an  employee's  salary  to  the  total  sal- 
arie.?    paid. 


PERSONALS 


Mr.  L.  I.  Stone  has  been  appointed  Assistant  Engineer  of 
the  Grand  Trunk  Ry.,  with  headquarters  at  London,  Ont. 

Mr.  H.  H.  Gibson  has  been  appointed  Chief  Engineer  of 
the  New  Orleans  Southern  &  Grand  Isle  Ry.,  at  -Algiers, 
Ala. 

Mr.  James  Boyd  has  been  appointed  Assistant  Engineer 
of  the  Grand  Trunk  Ry.,  with  headquarters  at  Hamilton, 
Ont. 

Mr.  W.  A.  Siegner  has  been  appointed  Assistant  Engi- 
neer of  the  Grand  Trunk  Ry.,  with  headquarters  at  Strat- 
ford,  Ont. 
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Mr.  H.  A.  Palmer  has  been  appointed  Assistant  Engineer 
of  the  terminal  division  of  the  Grand  Trunk  Ry..  with  head- 
quarters at   Toronto.   Ont. 

Mr.  J.  G.  Sheldrick.  until  recently  Resident  Engineer  of 
the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  Ry.,  at  Superior, 
Wis.,  has  been  promoted  to  be  Division  Engineer  at  Su- 
perior. 

Mr.  H.  R.  Carpenter,  formerly  Assistant  Engineer  of  the 
Missouri  Pacific  Ry..  at  St.  Louis,  Mo.,  has  been  promoted  to 
be  Engineer  of  Maintenance-of-way.  with  headquarters  at 
St.    Louis. 

Mr.  Frederick  H.  Hammill,  recently  Division  Superin- 
tendent of  the  Chicago  &  Northwestern  Ry.,  at  Boone,  Iowa, 
has  been  promoted  to  be  Assistant  General  Superinten- 
dent,   with    headquarters   at    Boone. 

Mr.  A.  Syverson,  formerly  Trainmaster  of  the  Chicago 
&  Northwestern  Ry.,  Belle  Plaine,  Iowa,  has  been  appointed 
Superintendent  of  the  Ann  Arbor  R.R.,  at  Owosso,  Mich., 
succeeding    Mr.    W.    D.    Holliday,    resigned. 

Mr.  C.  E.  Hix,  recently  Car  Accountant  of  the  Seaboard 
Air  Line  Ry.,  at  Portsmouth,  Va.,  has  been  appointed  Sup- 
erintendent of  Transportation,  succeeding  to  the  duties  of 
Mr.  J.  M.   Shea,  General   Superintendent,    resigned. 

Mr.  E.  S.  Heyser.  formerly  Trainmaster  and  Roadmaster 
of  the  St.  Louis,  Brownsville  &  Mexico  Ry..  at  Kingsville, 
Tex.,  has  been  appointed  General  Superintendent  of  the  San 
Benito   &   Rio  Grande   Valley   R.R.,    at   San    Benito,   Tex 

Dr.  Ernst  J.  Berg,  M.  Am.  Inst.  E.  E.,  for  the  past  four 
years  Professor  of  electrical  engineering  at  the  University  of 
Illinois  has  been  appointed  Professor  in  charge  of  the  elec- 
trical   department   of   Union    College,    Schenectady,    N.    Y. 

Mr.  F.  J.  Byington,  Assistant  Division  Superintendent  of 
the  Chicago  &  Northwestern  Ry.,  at  Baraboo.  Wis.,  has  been 
promoted  to  be  Division  Superintendent  at  Boone,  Iowa,  suc- 
ceeding Mr.  Frederick  H.  Hammill,  promoted,  as  noted  else- 
where. 

Mr.  A.  W.  E.  Fawkes,  recently  connected  with  the  con- 
struction of  the  mechanical  filtration  plant  of  the  Minne- 
apolis, Minn.,  water-works,  described  in  our  issue  of  June  27, 
1912,  is  now  Engineer  in  charge  of  the  water-works  of  Cal- 
gary, Alta. 

Jfr.  S.  J.  A'an  Ornum.  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
City  Engineer  of  Pasadena,  Calif.,  has  opened  an  office  in  the 
Pacific  lildg.,  San  Francisco,  Calif.,  as  a  consulting  (ngineer, 
specializing  In  reinforced-concrete  construction  and  munici- 
pal work. 

Mr.  \V.  G.  O'Malley,  for  a  number  of  years  General  Master 
Mechanic  of  the  Lackawanna  Steel  Co.,  Buffalo,  N.  Y.,  has 
accepted  a  position  with  the  Pittsburgh  Crucible  Steel  Co., 
In  connection  with  the  building  of  their  new  plant  at  Mid- 
land,  Penn. 

Mr.  H.  H.  Bggleston  has  resigned  as  Assistant  .Supervisor 
of  Bridges  and  Buildings  of  the  Baltimore  &  Ohio  Chicago 
Terminal  R.R.,  at  Chicago,  III.,  to  become  Supervisor  of 
Bridges  and  Buildings  of  the  Chicago  Great  Western  Ky., 
lit  Des  Moines,  Iowa. 

Mr.  H.  B.  Holmes  has  been  appointed  Resident  Engineer 
of  the  Kansas  City,  .Mexico  &  Orient  Ry.,  at  Kansas  City. 
Mo.  Mr.  Holmes  succeeds  to  the  duties  of  Mr.  W.  W.  Col- 
pltts,  M.  Am.  Soc.  C.  E.,  Chief  Engineer,  resigned,  as  noted 
In  our  issue  of  Feb.  6.  The  position  of  Chief  Engineer  has 
been    abolished. 

Mr.  George  M.  Brown,  a  civil  engineer,  of  Princeton, 
N.  J.,  has  been  appointed  Superintendent  of  Public  Works 
of  Princeton,  a  newly  created  office.  The  office  combines 
the  former  ones  of  Street  Commissioner  and  Borough  En- 
gineer. Mr.  Urown  Is  a  graduate  In  civil  engineering  of 
Princeton     University. 

Mr.  A.  B.  Warner,  Engineer  of  Malntenance-of-way  of 
the  Chicago.  Rock  Island  &  Pacific  Ry.,  at  El  Reno,  Okla.,  has 
been  appointed  Superintendent  of  the  Chicago,  Rock  Island 
&  Gulf  Uy.,  with  heailquarters  nt  Fort  Worth,  Tex.,  suc- 
ceeding Mr.  C.  L.  Ruppert,  transferred  to  El  Reno,  to  suc- 
ceed   the    late    .1     McGle. 

Mr.  W.  T.  Main,  recently  Division  Engineer  of  the  Chi- 
cago &  Northwestern  Ry.,  at  Chicago.  III.,  has  resigned 
to  engage  In  private  practice.  He  Is  succeeded  at  Chicago 
by  Mr.  H.  S.  Long,  formerly  Division  Engineer  at  Madison, 
Wis.  Mr.  W.  J.  Jackson,  Division  Engineer  at  Antlgo,  Wis., 
has    been    transferred    to    Madison    to    sucieed    Mr.    Long. 

Dr.  E.  G.  Aclieson,  of  Niagara  Falls,  N,  Y.,  Inventor  of 
carborundum,  slloxlcon,  u  mithod  of  making  graphite  and 
other  abrasives  and  lulirlranls,  has  been  ilecorated  by  the 
Czar  of  Russia  with  Iho  Order  of  St.  Ann,  an  order  estab- 
lished In  1797  by  th"  Emporer  Paul  I  and  ranking  high  among 
the     various    orders    of    nubility    of    European    guvernmenta. 


Mr.  J.  A.  Somerville,  Superintendent  of  Terminals  of  the 
Alissouri  Pacific  Ry..  at  St.  Louis,  Mo.,  has  been  promoted 
to  be  Superintendent  of  Transportation  of  the  Missouri  Pa- 
cific and  the  St.  Louis,  Iron  Mountain  &  Southern  Rys.,  with 
headquarters  at  St.  Louis,  Mo.,  succeeding  Mr.  E.  Kearney, 
recently  promoted  to  be  General  Superintendent  of  Trans- 
portation. 

Mr.  Edgar  S.  Closson,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Assistant  Engineer,  Public  Service  Commission  of  New  York, 
First  District,  has  been  appointed  Town  Supervisor  of  Mont- 
clair,  N.  J.,  in  charge  of  engineering  and  public  woi'ks. 
Mr.  Closson  graduated  from  Union  College,  Schenectady.  N.  Y., 
in  1906,  and  for  several  years  has  been  engaged  in  survey 
work    on    the    New   York   City   subways. 

Mr.  R.  S.  Buck,  M.  Am.  Soc.  C.  E.,  recently  appointed  Chief 
Engineer  of  the  Dominion  Bridge  Co..  Montreal,  Que.,  was 
Chief  Engineer  of  the  Manhattan  and  Queensborough  bridges. 
New  York  City,  from  1S99  to  1902,  and  not  of  the  Williams- 
burg bridge,  as  stated  in  our  issue  of  Feb.  6.  Mr.  Buck  was 
Consulting  Engineer  in  charge  of  the  same  bridges  from  1904 
to  1907,  but  not  Chief  Engineer  of  the  Department  of  Bridges, 
as    erroneously    stated. 

Lieut. -Col.  William  V.  Judson,  Corps  of  Engineers,  U.  S.  A., 
Engineer  Commissioner  of  the  District  of  Columbia,  h.as  been 
assigned  to  duty  on  the  Panama  Canal  under  Col.  Goethals. 
He  is  succeeded  as  Engineer  Commissioner  by  MaJ.  Chester 
Harding.  Corps  of  Engineers.  U.  S.  A.,  at  present  .Vssistant 
to  Col.  Sibert,  Division  Engineer  of  the  Atlantic  division 
of  the  Panama  Canal.  Maj.  Harding  was  Assistant  En- 
gineer Commissioner  of  the  District  of  Columbia  from  1901 
to    1906. 

Mr.  Ralph  Budd,  recently  appointed  Assistant  to  the 
President  of  the  Great  Northern  Ry..  has  been  appointed 
Chief  Engineer  of  the  Great  Northern  Ry..  succeeding  Mr. 
A.  H.  Hogeland,  M.  Am.  Soc.  C.  E.,  who  has  been  appointed 
Consulting  Engineer.  Mr.  Budd  was  appointed  Chief  En- 
gineer of  the  Spokane.  Portland  &  Seattle  Ry.  in  1910.  and  had 
charge  of  the  construction  of  various  extensions  of  the  Hill 
lines  In  Oregon,  including  the  Oregon  Trunk  Ry.  He  was 
appointed  Assistant  to  the  President  of  the  Great  Northern 
Ry.,    on    Jan.    1,    last. 

Lieut. -C'omdr.  R.  H.  Robinson,  Naval  Constructor,  U.  S.  N., 
has  resigned  to  become  associated  with  the  Lake  Torpedo 
Boat  Co.,  of  Bridgeport.  Conn.  Naval  Constructor  Robinson 
graduated  from  the  United  States  Naval  .\cademy,  at  .\n- 
napolls,  in  1892.  He  studied  naval  architecture  at  the  Uni- 
versity of  Glasgow,  Scotland.  During  the  Spanish-American 
War  he  had  charge  of  the  refitting  of  the  transatlantic 
steamers  "St.  Louis"  and  "St.  Paul"  into  scout  cruisers.  He 
has  been  actively  engaged  in  the  design  and  construction 
of  12  American  dreadnaughts,  built  or  building.  Naval  Con- 
structor Robinson  is  the  twelfth  member  of  the  navy  con- 
struction corps  to  accept  positions  with  shipbuilding  firms 
during  the  past  15  years. 

The  Canadian  Pacific  Ry.  has  estabilslied  a  new  engi- 
neering grade  of  Division  Surveyor.  The  duties  of  this  po- 
sition will  Include  the  preparation  of  plans  and  descrip- 
tions for  purchases,  sales  and  leases  of  land,  resurvcys  of 
right-of-way,  and  such  other  land-survey  work  as  comes 
within  the  Jurisdiction  of  the  operating  and  '.-.lainteniipco 
departments  and  not  connected  with  construction  work.  The 
appointments  to  these  positions  are  made  by  the  right-of-way 
and  lease  agent  with  the  approval  of  the  various  division 
superintendents.  The  following  appointments  have  been 
made:  Mr.  A.  P.  Walker,  M.  Can.  Soc.  C.  E.,  formerly  As- 
sistant Division  Engineer  at  Toronto,  to  be  Division  Sur- 
veyor of  the  Ontario  division  with  headquarters  at  Toronto, 
Ont.;  Mr.  G.  E.  Flset,  Assoc.  M.  Can.  Soc,  C.  E.,  Division  Sur- 
veyor of  the  Eastern  division  at  Montreal.  Que.,  and  W.  A. 
SIbbett,  Division  Surveyor  of  the  Lake  Superior  division  with 
headquarters    at    North    Bay,    Northern    Ontario. 

Mr.  Clinton  I,.  Hardo,  recently  Assistant  to  the  General 
Manager  of  the  Lehigh  Valley  R.R..  ut  South  Bethlehem. 
Penn..  has  l)een  appointed  General  Manager  of  the  New 
York,  New  Haven  &  Hartford  R.R.,  at  New  Haven.  Conn., 
succeeding  Mr.  B.  R.  Pollock,  resigned,  as  noted  In  our  Issuft 
of  last  week.  Mr.  Bardo'a  railway  experience  doli'S  from 
1S8B,  when  he  entered  the  service  of  the  Pennsylvania  R.R, 
ns  a  telegraph  operator.  Lati-r  he  became  Assistant  Train- 
master of  the  Lehigh  Valley  R.R..  and  In  1901  was  mado 
Trainmaster  of  the  New  York  division  of  that  railway.  Three 
years  later  he  was  appointed  Freight  Tr:iliiniaster  of  the 
New  Yink,  New  Haven  &  Ilartfonl  HR..  nt  Ni-w  York  City, 
becoming  Superintendent  of  the  Ni'W  York  division  In  1905. 
In  III07  he  was  appolnti'd  Superintendent  of  the  Grand  Cen- 
tral Station  and  of  the  Ele.'trlc  illvlslon  of  the  New  York 
Central  &  Hudson  River  R.R..  which  position  he  resigned  In 
1011   to  become  Assistant   to  thu  General   Manager   of   lh<'   l.i-- 
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high    Valley    R.K.      He    will    also    be    General    ManuKt-r    tif    the 
Central  New    EiiKland   RR- 

Mr.  A.  H.  HoKelanil,  M.  Am.  Soc.  C.  E..  ChU-f  KiikIikit 
of  the  Great  Northern  Ry.  since  1903,  has  retired  from  the 
position  of  active  head  of  the  englneerlnj?  department  to 
become  Consulting:  Engineer  of  the  company.  Mr.  Hogeland 
was  born  in  Pennsylvania  In  1S58  and  graduated  In  civil 
rnglneerlng  from  Lafayette  College  In  1877.  He  began  his 
railway  experience  as  a  rodman  and  leveler  on  surveys  and 
construction  of  the  St.  Paul  &  Paclflc  Ry.  In  1879.  From 
1880  to  1882  he  was  leveler,  transltman  and  topographer  on 
the  location  surveys  for  the  Yellowstone  and  Rocky  Moun- 
tain divisions  of  the  Northern  Pacific  Ry.  The  following 
eight  years  Mr.  Hogeland  spent  as  Assistant  Engineer  on  the 
construction  of  the  Northern  Pacific  and  Great  Northern  Rya. 
In  Minnesota,  N.  Dakota.  S.  Dakota  and  Montana.  From  1890 
to  1896  he  was  Engineer  of  Maintenance-of-way  of  the  Eastern 
district  of  the  Great  Northern  Ry..  and  from  1S96  to  1902 
Resident  Engineer  of  the  same  district.  In  1902  he  was  pro- 
moted to  be  Assistant  Chief  Engineer  and  in  February, 
1903.    to   be    Chief    Engineer. 


George  Tale.  Mechanical  Engineer  of  the  Montreal,  Que.. 
Harbor  Commissioners,  died  at  his  home  in  Montreal.  Feb.  S, 
at  the  age  of  60  years.  He  had  been  with  the  Harbor  Com- 
missioners for  the  past  six  years. 

Henry  Hauser,  President  of  the  H.  Hauser  Contracting  Co., 
died  recently  at  his  home  in  Los  Angeles,  Calif.  Mr.  Hauser 
went  to  Los  Angeles  in  1900.  For  several  years  he  was  con- 
nected with  the  Lanty-Shary  Contracting  Co..  and  super- 
vised  railway   construction    throughout    the  West. 

Sir  William  Arrol.  head  of  the  firm  of  William  Arrol  & 
Co.,  Engineers,  of  Glasgow.  Scotland,  died  in  London,  Feb.  20, 
aged  74  years.  The  firm  of  William  Arrol  &  Co.  has  been 
contractor  for  many  famous  English  bridges  and  is  perhaps 
the  leading  bridge  building  concern  in  England.  The  fame  of 
the  firm  rests  chiefly  on  the  construction  of  the  Firth  of 
Forth   Bridge. 

William  Riley  McKeen,  President  of  the  Terre  Haute  &  In- 
dianapolis R.R.  "(now  the  Vandalia  R.R.)  for  nearly  30  years, 
died  at  his  home  in  Terre  Haute,  Ind..  Feb.  IS.  He  was  born 
on  Oct.  12,  1829.  in  Indiana.  He  was  a  delegate  to  the  Re- 
publican National  Conventions  of  1872  and  1904  and  active  in 
the  public  life  of  his  community.  Mr.  McKeen  was  the  father 
of  Benjamin  McKeen,  M.  Am.  Soc.  C.  E.,  recently  promated  to 
be  General  Manager  of  the  Pennsylvania  R.R.  Lines  West  of 
Pittsburgh,  and  of  W.  R.  McKeen.  Jr..  M.  Am.  Soc.  M.  E., 
President  and  General  Manager  of  the  McKeen  Motor  Car  Co.. 
Omaha.  Neb.,  and  formerly  Superintendent  of  Motive  Power 
of  the  Union   Pacific   R.R. 

Frank  Souie.  M.  Am.  Soc.  C.  E.,  President  Emeritus  of 
civil  engineering  at  the  University  of  California,  died  at  his 
home  in  Berkeley,  Calif.,  Feb.  14.  Prof.  Soul^  was  born  in 
Woodville.  Miss.,  in  1845.  He  graduated  from  the  United 
States  Military  Academy  at  West  Point  in  1866.  and  after 
serving  as  an  ordnance  officer  and  as  an  instructor  in  ord- 
nance and  gunnery  at  AVest  Point,  he  resigned  his  commis- 
sion in  the  army  and  went  to  California,  where  he  became 
Professor  of  mathematics  at  the  University  of  California  in 
1869.  Later  he  was  Professor  of  civil  engineering  and  Dean  of 
the  college  of  civil  engineering.  He  retired  several  years 
ago.  but  had  practiced  extensively  as  a  consulting  engineer. 
William  Bostwick  Stilson.  for  many  years  a  prominent 
railway  engineer,  died  at  his  home  in  Oswego,  N.  T..  Feb.  12. 
He  was  born  in  New  Milford.  Conn.,  in  1842.  He  graduated  in 
civil  engineering  from  the  Rensselaer  Polytechnic  Institute 
in  1867.  For  many  years  he  was  employed  in  the  building  of 
several  important  railways  in  the  East  and  South.  He  was 
Engineer  on  location  and  construction  for  the  New  York  & 
Oswego  Midland  R.R..  now  the  New  York.  Ontario  &  Western 
Ry.:  the  Erie  R.R.  and  the  Shenandoah  Valley  R.R.  From 
1881  until  his  retirement  in  1909.  on  account  of  ill  health,  he 
was  Assistant  Engineer  for  the  Michigan  Central  R.R..  at 
Detroit,  Mich.  Mr.  Stilson  is  survived  by  a  widow,  a  daughter 
and  three  sons. 

Albert  S.  Cheever,  M.  Am.  Soc.  C.  E..  for  several  years 
Superintendent  of  the  Fitchburg  division  of  the  Boston  & 
Maine  R.R.,  died  at  his  home  in  Somerville,  Mass.,  Feb.  17. 
Since  December  of  last  year  Mr.  Cheever  had  been  engaged 
in  special  work  in  the  operating  department  as  Assistant  to 
the  General   Manager.      He  was  born   in  Chelsea,   Mass.,   Sept. 


17.  ixri7.  Hi'  entered  (he  railway  Borvlcc  In  1880  qh  a  clei  U 
in  the  General  Superlntendent'H  ofllce  of  the  Kllchburg  H.K. 
The  following  year  he  was  transferred  to  the  Chief  Engi- 
neer's office  and  held  varlouH  Muliordlnate  poHltlonH  until  1888 
when  he  was  promoted  to  be  AsHiHtant  Engineer  at  Fitch- 
burg, Mass.  In  1887  he  was  niiide  Division  Engineer  and  held 
this  offlcc  until  1890,  when  he  was  promoted  to  be  Chief  En- 
gineer. Upon  the  absorption  of  the  Fitchburg  R.R.  by  the 
Boston  &  Maine  R.R.  In  1900,  Mr.  ("heever  became  AHslBtan^ 
Chief  Engineer  of  the  latter  railway.  He  was  appointed  Su- 
perintendent   of    the    Fitchburg   divlslim    In    1902. 

Carl  Gustaf  Patrik  de  Laval,  Inventor  of  the  turbine  which 
boars  his  name,  died  recently  at  the  age  of  67  years.  Ills 
famous  turbine  was  the  outcome  of  an  Invention  for  separat- 
ing fluids  of  different  specific  gravities  by  means  of  a  centrif- 
ugal machine.  This  was  made  In  1878  when  de  Laval  was  34 
years  old.  In  1883  he  invented  a  power  separator  and  In 
1884  a  special  form  of  bearing  for  steam  engines  In  which 
centrifugal  force  was  adapted  to  suck  the  oil  Into  the  bearing 
instead  of  throwing  ii  out.  The  first  de  Laval  turbine  was 
brought  out  In  1889.  and  the  Inventor  lived  to  see  Its  success- 
ful introduction  into  many  countries.  Although  known  chiefly 
for  his  invention  of  centrifugal  cream  separators  and  tur- 
bines de  Laval's  activities  were  by  no  means  confined  to  these 
;hlnes.  He  devised,  while  still  a  young  man.  a  method  of 
producing  sound  steel  ingots  by  providing  a  cap  of  non- 
fusible  material  to  fit  the  top  of  the  ingot  mold;  other  In- 
ventions were  in  connection  with  the  smelting  of  metals  by 
electricity,  the  manufacture  of  metal  pipes,  a  milking  ap- 
paratus, boiler,  furnaces,  and  a  great  many  other  things. 
Dr.  de  Laval  was  a  native  of  Sweden  and  made  his  home  in 
Stockholm. 

George  Washington  Custis  Lee.  an  oflicer  of  the  Corps  of 
Engineers.  U.  S.  A.,  before  the  Civil  War  and  later  an  engi- 
neer officer  of  the  Confederate  Army,  died  at  his  home  In 
Ravensworth,  Va..  Feb.  18.  Gen.  Lee  was  a  son  of  Gen.  Rob- 
ert E.  Lee,  Commander-in-Chief  of  the  Confederate  Army,  and 
a  grandson  of  Gen.  Henry  Lee,  the  "Light  Horse  Harry  Lea," 
of  Revolutionary  fame.  He  was  born  at  Fort  Monroe,  Va.. 
Sept.  16,  1832.  He  graduated  from  the  United  States  Military 
Academy  at  West  Point  in  1854.  After  receiving  his  com- 
mission in  the  Corps  of  Engineers  he  saw  service  in  Florida, 
Georgia.  San  Francisco  and  Washington,  D.  C.  At  the  be- 
ginning of  the  Civil  War  he  resigned  his  commission  and  was 
shortly  afterward  appointed  Captain  of  Engineers  in  the  Con- 
federate Army.  He  constructed  the  fortifications  around 
Richmond.  Va..  and  served  as  an  aid  on  the  staff  of  the  Presi- 
dent of  the  Confederacy.  Later  he  was  commissioned  Brig- 
adier-General, and  toward  the  close  of  the  war.  Major-Gen- 
eral.  In  1865  Gen.  Lee  accepted  the  office  of  Professor  of 
civil  engineering  at  the  Virginia  Military  Institute  at  Lexing- 
ton, Va.  Upon  the  death  of  his  father.  Gen.  Robert  E.  Lee. 
he  succeeded  to  the  presidency  of  the  Washington  and  Lee 
University.     In   1897   he   retired   as   President   Emeritus. 


ENGINEERING     SOClETlEvS 


C  O  MING     M  E  E  T  I  N  ('.  .S 


AMERICAN   INSTITUTE   OF   ELECTRICAL   ENGINEERS. 
Feb      26-2S.       Midwinter     Convention     in     New     York     City. 
Secy.,    F    L.    Hutchinson,    33    W.   39    St.   New   York,    N.    Y. 
CENTRAL    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb     27-28.       Annual    meeting    at    Indianapolis.    Ind.       Secy.. 
A    L    Neereamer,  Indiananolis,  Ind. 
NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 

Mar.    3-5.'     Annual    meeting    at    Chicago.    111.      Secy..    W.    P. 
Blair,   824   Engineers  Bldg.,  Cleveland,  Ohio. 
CANADIAN   MINING   INSTITUTE.  „         .,  o  ti 

Mar     5-7       Annual    meeting    at    Ottawa,    Canada.      Secy..    H. 
Mortimer-Lamb.    Windsor    Hotel.    Montreal,    Canada. 
VERMONT  SOCIETY  OF  ENGINEERS 

Mar.    10.      Annual    meeting    at    Burlington,    Vt.    Secy..    G.    A. 
Reed.   Barre.   Vt. 

NEW  ENGLAND   RAILROAD  CLUB. 

Mar     11.      Annual    meeting    at    Beaton     :vrass.      Secy.,    W.    E. 
Cade.   Jr..   683   Atlantic  Ave..   Boston     Mass. 
ILLINOIS   WATER    SUPPLY    ASSOCI.aTI:  >N 

Mar.    11-12.       Annual    meeting    at    Urcana,    111.       Secy..    Ed- 
ward   Bartow,    Urbana.    111. 
AJIERICAN   RAILWAY   ENGINEERING    ASSOCIATION. 

Mar.    lS-21.      Annual    convention    at    Chicago.    III.      becy.,    E. 
H.   Fritch.   900  S.   Michigan  Ave.,   Chicago.   111. 
BOSTON   SOCIETY    OF   CIVIL   ENGINEERS. 

JIar     19         Annual    meeting    at    Boston.    Mass.      Secy..    S.    E. 
Tinkham.   715  Tremont  Temple.   Boston.   Mass. 
AMERICAN   CHEMICAL   SOCIETY. 

Mar.     25-28.       Annual    meeting    in    Milwaukee,    Wis.       Secy., 
C.  L.  Parsons,  Box.   505,  Washington,  D.  C. 
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NATIONAL,  FIRE    PROTECTION   ASSOCIATION. 

Mar.    26-27.      Annual    meeting    in    New    York    City.       Secy., 
Ralph    Sweetland,    141    Milk   St..    Boston.    Mass. 
NEW   ENGLAND   STREET  RAILWAY   CLUB. 

Mar.    27.      Annual    meeting    at    Boston,    Mass.      Secy.,    H.    A. 
Faulkner,   12  Pearl  St.,  Boston,  Mass. 

AJIERICAN  ELECTROCHEMICAL  SOCIETY. 

Apr.  3-5.      Annual   meeting  at  Atlantic  City,  N.  J.     Secy.,  J. 
W.    Richards,   South    Bethlehem.   Penn. 

NATIONAL  DRAINAGE  CONGRESS. 

Apr.   10-12.     Annual  convention  at  St.  Louis,  Mo.     Secy.,  hj. 
T.   Perkins,   Chicago.   111. 

DETROIT    ENGINEERING    SOCIETY.  „     „ 

.Apr.    18.      Annual    meeting    at    Detroit.    Mich.       Secy.,    F.    H. 
Mason,    614  Moffat   Bldg.,   Detroit,   Mich. 

UTAH   SOCIETY    OF   ENGINEERS. 

Apr.    18.      Annual    meeting   at   Salt   Lake   City,   Utah.      Secy., 
R.  B.  Ketchum.  702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

SOUTHERN  GAS  ASSOCIATION.  „ 

.■Vpr.    18-20.      Annual   meeting   at   Charlotte,    N.    C.      Secy.,   E. 
D.    Brewer.   Atlanta,   Ga. 

IOWA    STREET    AND    INTERURBAN    RAILWAY    ASSOCIA- 
TION. 
Apr.    24-26.      Annual    convention   at    Waterloo,    Iowa.      Secy., 
H.  E.  Weeks,  Davenport,   Iowa. 
.\meriean    Society   for  Teatine   Materials — It    has    been    an- 
nounced   that   the   anual    meeting   of    the   society    will    be    held 
at    Atlantic    City,    June    24-2S.    1913. 

.\niertcan   Society  of  Heatine  and   Ventilating  Engineers — 

Following  the  annual  meeting  of  the  Society  on  Jan.  23,  E. 
A.  Scott  was  appointed  Secretary,  vice  W.  W.  Macon,  resigned. 

American  Road  BnllderH*  .\NHoclatlon — The  letter  ballot  on 
officers  for  the  coming  year  resulted  as  follows:  President, 
Samuel  Hill;  Vice-Presidents,  Harold  Parker,  W.  A.  McLean, 
and  G.  W.  Tillson;  Secretary,  E.  L.  Powers:  and  Treasurer,  W. 
W.  Crosby. 

New    York    State    Electrical    Contravtora    Association — The 

following  officers  for  the  current  year  were  elected  at  the 
annual  meeting  In  Syracuse,  N.  Y.,  on  Jan.  21:  President,  P.  W^ 
Newman;  Vice-President,  H.  N.  Smith;  Secretary,  G.  W.  Rus- 
sell:   and    Treasurer,    J.    P.    Burn. 

The  Second  International  Clay  Products  Exhibition  will 
be  held  in  the  Coliseum,  Chicago,  111.,  from  Feb.  26  to  Mar. 
8.  in  connection  with  the  annual  meetings  of  the  National 
Brick  Manufacturers  Association,  Mar.  2-8,  and  the  National 
Paving   Brick    Manufacturers   Association,    Mar.    3-5. 

A  Joint  Meetlne  of  Enirlneerlne  Soeletles  of  Chicago  and 
Milwaukee  is  to  be  held  at  Milwaukee,  Wis.,  on  Feb.  22. 
Among  the  papers  on  the  program  are  the  following:  "Con- 
crete Roads  and  Streets."  by  H.  J.  Kuelling;  "City  Planning 
as  Taught  and  Practiced  In  Europe."  by  L.  S.  Smith;  "The 
Effect  of  Glare  from  Reflecting  Surfaces  on  Ocular  Com- 
fort," by  N.  M.  Black  and  P.  A,  Vaughn;  and  "Light  and 
Art,"    by   M.    Luckiesh. 

lowp  Enidneerlne  Society — The  program  for  the  annual 
n;vetlng  at  Sioux  City,  on  Feb.  19  to  21,  Included  among 
others,  the  following  papers  of  general  engineering  Interest: 
"M-  >{oads  and  Permanent  Bridges,"  by  D.  B.  Luten;  "Munl- 
.^»i  Franchises,"  by  C.  P.  Chase;  "A  Proposed  Engineer's 
License  Law,"  by  J.  L.  Parsoiis;  "Purification  of  Water  for 
Residences,"  by  J.  H.  Dunlap;  and  "Hydrographlc  Survey  for 
Upper  Mississippi  River  Improvements,"  by  C.  H.  Baum- 
gartner. 

EmrlneerH'  Club  of  KansaH  City — .Several  features  of  par- 
ticular Interest  marked  the  Club's  annual  meeting  and  ban- 
quet on  Jan.  26.  The  principal  speaker  of  the  evening  was 
Hugh  L.  Cooper,  who  gave  an  Illustrated  talk  on  the  con- 
struction of  the  dam  and  power  plant  at  Keokuk,  Iowa.  A 
model  of  the  Keokuk  Dam  and  power  plant  formed  part  of 
the  tabic  decoration  and  a  minature  transmission  line,  strung 
along  the  tables,  supplied   the   lights  for  the  banquet. 

The  omcers  elected  for  1913  were:  President,  Daniel  I!on- 
tccou;  Vice-presidents.  Robert  Wuddell,  and  I,ee  Treadwell; 
and   Hecretary-treasurer,   John    Prince. 

International  (iroloitleal  ConKress— The  twelfth  si<Hslon 
will  1.1-  held  lit  Toronlri.  Ciinada.  on  Aug.  7-14,  and  preceding 
and  following  the  nieetlrig.  there  will  be  a  numbi'r  of  excur- 
sions to  points  of  geological  Inlen-Ht  In  the  Dominion.  The 
principal  paper  to  1p<>  delivered  1m  a  monograph  on  "<.'oal  Re- 
sources of  the  World."  which  was  suggested  by  the  success 
iiltending  the  presentiitlori  of  a  similar  monograph  on  "Iron 
Ore  Ili'sourccs  of  the  World"  at  the  eleventh  session  In  Stock- 
holm. .Sweden.  The  paper  on  coal  resources  has  been  two 
years  In  preparation  and  will  contain  data  collected  from  over 
60  countries.  Another  topic  to  bo  discussed  at  the  Toronto 
me4.|lnK  Is  "The  Influence  of  !:>eptli  on  the  Charnclir  of  Metul- 
llfi'rous    Deposits." 


American  Institute  of  Electrical  Engineers — The  1913 
summer  convention  is  to  be  held  at  Coopei-stown,  N.  Y.,  June 
23    to   28. 

A  two-day  meeting  of  the  Institute  is  to  be  held  in  Pitts- 
burgh, during  the  latter  part  of  April  under  the  auspices  of 
the  committee  on  the  Use  of  Electricity  in  Mines  and  in  co- 
operation   with    the    Pittsburgh    section. 

The  dates  for  the  lectures  on  "Radioactivity"  (announced 
in  the  Feb.  20  issue  of  "Engineering  News"  as  Mar.  IS  and 
25,  and  Apr.  1  and  8)  have  been  changed  to  Mar.  19  and  26, 
and  Apr.   2  and  9. 

A  section  of  the  Institute  has  been  authorized  at  Spokane, 
Wash.  The  annual  Pacific  Coast  Convention  is  to  be  held  at 
Vancouver,  B.  C,  on  Sept.   9  to   11. 

Canadian  Mining  Institute — The  15th  annual  meeting  of 
the  Institute  is  scheduled  for  Mar.  5  to  7  at  Ottawa,  Ont. 
Over  twenty  papers  on  various  subjects  of  mining  interest 
are  to  be  presented,  among  them  the  following:  "The 
Steel  Industry  of  Nova  Scotia,"  by  Thomas  Cantley:  "The 
Agglomeration  of  Iron  Ores."  by  N.  V.  Hansell;  "The  Utiliza- 
tion of  Exhaust  Steam,"  by  J.  M.  Gordon;  "The  Use  of  Rescue 
Apparatus  in  Metal  Mines,"  by  H.  E.  Bertling;  and  "Core 
Drilling."    by    P.    H.    Moore. 

At  the  business  session,  action  will  be  taken  on  four  pro- 
posed amendments  to  the  by-laws  and  a  ballot  will  be  taken 
on  the  following  nominations  of  Institute  oflicials  for  the 
ensuing  year:  President,  A.  E.  Barlow;  Vice-presidents, 
Thomas  Cantley,  and  G.  G.  S.  Lindsey;  and  Councillors.  M.  I* 
Baker,  J.  A.  Bancroft,  R.  W.  Brock,  D.  H.  Browne.  E.  T. 
Corkill,  T.  Denis,  E.  Dulieux,  James  McBvoy.  Lewis  Stockett, 
and   W.  A.   Williams. 

American  Institute  of  Alining  Engineers — The  feature  of 
the  annual  meeting,  held  in  New  Y'ork  City,  Feb.  17  to  19, 
1913,  was  an  extensive  alteration  of  the  constitution,  which 
abolishes  the  peculiar  dual  form  of  organization  under 
which  the  society  has  existed  hitherto,  and  also  makes  the 
Secretary  an  officer  elected  by  the  council  instead  of  by  the 
membership.  The  new  council  later  elected  Bradley  Stough- 
ton  to  succeed  Dr.  Joseph  Struthers.  One  important  item  of 
the  changes  in  the  construction  was  the  rejection  of  an 
amendment  which  (following  the  novel  plan  introduced  by 
the  American  Institute  of  Electrical  Engineers)  proposed  to 
create  a  grade  of  "Fellow." 

The  following  are  the  principal  new  officers  elected  by 
vote  of  the  members:  President,  Charles  F.  Rand;  Vice- 
presidents,  Karl  Eilers.  Waldemar  Lindgren.  B.  B.  Thayer, 
S.  J.  Jennings,  T.  H.  Leggett,  and  F.  W.  Denton:  Directors, 
C.  W.  Merrill,  C.  S.  Robinson,  E.  L.  Young,  J.  A.  Holmes.  J.  H. 
Janeway  Jr.,  J.  W.  Finch.  J.  W.  Richards.  E.  P.  Mathewson. 
L.    D.    Ricketts,    R.    W.    Hunt,    and   James   Gayley. 

In  the  technical  sessions,  sound  steel  Ingots  "were  a 
special  topic  of  discussion.  E.  A.  Beck,  in  "The  Use  of  Anti- 
piping  Thermit  in  Casting  Steel  Ingots,"  described  the  best 
present-day  practice  in  using  thermit,  and  its  success  In 
German  practice.  "Piping  and  Segregation  of  Ingots  of  Steel 
and  Ductility  Tests  for  Openhearth  Steel  Ralls,"  by  P.  H. 
Dudley,  gave  a  summary  of  the  author's  deductions  as  to  the 
essentials  of  mill  practice  for  producing  sound,  pipeless  rail 
steel.  Involving  early  charging  into  reheating  furnaces  to 
prevent  pipe  formation,  and  blooming  thereafter,  somewhat 
as  recently  proposed  by  Talbot.  The  Talbot  method,  de- 
scribed in  our  columns  three  months  since,  was  discussed 
by  its  originator,  Benjamin  Talbot,  In  'The  Production  of 
Solid  Steel  Ingots."  The  personal  or  mill  factor  In  pro- 
ducing good  rails  was  illuminated  by  R.  W.  Hunt  In  "Com- 
parative Notes  on  Steel  Rail  Rolling."  Two  parts  of  a  slng'e 
order  for  rails  were  rolled  In  a  small  and  a  largo  mill  of  the 
same  company,  under  almost  Identical  methods,  and  the 
product  of  the  smaller  mill  was  much  better;  no  satlsfactoiy 
explanation  was  given.  A  new  form  of  Ingot  mold,  which,  ty 
chilling  the  Ingot  more  rapidly  near  the  bottom  shortens  the 
depth  of  piping,  was  described  by  E.  Gathmann  In  a  papir 
"Commercial    Production  of  Sound   Steel    Ingots." 

Discussion  of  this  group  of  papers  brought  forward  a 
number  of  men  prominent  In  the  rail  fleld,  but  no  new  matter 
was  brought  out.  .Man\ifacturerH  or  their  representatives 
held  aloof  from  the  discussion.  Under  these  cireunislanies 
the  scheduled  symposium  on  Increasing  the  length  of  Ingot 
crop  to  Insure  elimination  of  bad  metal,  and  on  the  cost  of 
Increased  cropping,  was  not  successful. 

The  remaining  Iron  and  steel  papers  dealt  with  mine 
valuation,  a  new  openhearth  furn.ico  design,  sintering  flue 
ore,  and  other  papers  of  practical  Interest,  nnd  several 
laboratory  papers.  Including  a  full  review  of  the  structural 
problems  of  <■  Iron  by  Prof.  ,\.  Sauveur  In  "Notes  on  Cast- 
iron." 

In  i^  nly  other  session,  the  first  after  the  business  ses- 
sion, .nernus  papers  on  geolog.v,  mining,  milling  and  pro- 
line" .    weri>    presented,    about    half   of    them    by    title    only. 
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in    Knglnc-ering  News.     +   Uenotes  contract  awarded.      The   namiB   of   8Uc 


Mnlnc — Boston  *  Maine  R.R. — This  company,  it  Is  re- 
ported, will  clouble-tractc  its  line  lu'tween  Spinney's  switch, 
east  of  Kitteiy.  Maine,  and  Portsmouth,  N.  H.  When  the 
work  is  completed  the  e.i.stern  I'oule  of  the  Portland  Division 
will  have  doul>le-tr;u  k  from  Boston  to  .Jewett,  with  the  ex- 
ception of  the  Salem  Tiiinul  and  the  Portsmouth  and  Kittery 
I3rldge.  The  laying  of  this  track  will  probably  mean  that 
thi  proposed  bridse  connecting-  the  states  of  Maine  and  New 
Hampshire  over  the  Piscataqua  River  will  be  built.  A.  B. 
Corthell,   Boston,   Mass.,   is  Ch.    Engr. 

Vermont — Boston  &  Maine  R.R. — The  State  Legislature 
passed  two  bills,  Feb.  20,  granting  permission  to  this  com- 
pany to  construct  two  connecting-  links  to  complete  its  sys- 
tem down  the  Connecticut  Valley  to  Massachusetts.  A.  B. 
Corthell,    Boston,    Mass.,    is    Ch.    Engr. 

Mamiacbttsettii — Southern  New  England  Ry.  (Grand  Trunk 
Ry.  System) — It  is  reported  that  this  company  has  made  ar- 
rangements for  financing  its  proposed  line  from  Palmer, 
Mass.,  to  Providence,  R.  I.  According  to  press  reports,  one 
of  the  contractors  on  a  section  of  the  line  has  stopped  the 
shipment  of  his  machinery.  H.  R.  Saftord,  Montreal,  Que.,  is 
Ch.    Engr.    G.    T.    Ry.    System. 

New  York — Empire  United  Rys. — The  Public  Service  Com- 
mission, Feb.  17.  approved  the  proposed  merger  of  the  Roch- 
ester, Syracuse  &  Eastern,  the  Syracuse,  Lake  Shore  &  North- 
ern, and  the  Auburn  &  Northern  railroad  companies,  under 
the    name    of   the    above    company.      Capital.    Sll,600,0u0.' 

+PennH!rlvania — Montour  R.R. — This  company  has  awarded 
the  contract  to  JOHN  MARSCH,  Chicago,  111.,  for  grading  its 
proposed  3-1-mile  extension,  at  about  $1,500,000.  E.  J.  Taylor, 
Pittsburgh,    Penn.,    is  Ch.    Engr. 

Virsrlnia — Carolina,  Clinchfield  &  Ohio  Ry. — This  company 
is  making  surveys  for  the  construction  of  an  extension  from 
Lunganron  to  Norton,  Va.,  18  miles.  The  extension  will  be 
laiilt  along  Rock  Creek.  Ward  Crosby,  Johnson  City,  Tenn., 
is    Ch.    Engr. 

Seaboard  Air  Line  R.R. — This  company  has  sold  $6,000,000 
of  bonds  for  improvements  and  additions.  \\'.  D.  Faucette, 
Portsmouth,   Va.,   is  Ch.   Engr. 

Washington  &  Old  Dominion  Ry. — This  company  has  made 
surveys  for  the  construction  of  its  proposed  extension  from 
Bluemont  to  Berrvville.  Va.,  about  16  miles.  O.  H.  Bundy, 
1517    H    St.,    N.    W.,    Washington,    D.    C.    is   Ch.    Engr. 

North  Carolina — South  Mills,  Portsmouth  &  Elizabeth  City 
R,R, — This  company  has  applied  for  a  charter  to  construct  a 
line  from  Elizabeth  City,  N.  C,  to  Portsmouth.  Va.,  via  South 
Mills,  about  50  miles.  Capital,  $100,000.  O.  L.  Williams.  Ports- 
mouth,  Va..   is   interested. 

Carolina  R.R. — This  company  will  construct  an  extension 
from  Pink  Hill  to  Chinquapin,  N.  C,  about  20  miles.  W'.  M. 
Hayes,    Kinston.    N.    C,    is    interested. 

Floriila — Gulf.  Florida  &-  Alabama  R.R. — This  company  has 
sold  $1,500,000  of  bonds  for  the  extension  of  its  line  to  Pine 
Hill.  The  company  owns  the  right-of-way  between  Pensa- 
cola,  Fla.,  and  Tuscaloosa.  Ala.  Eighty  miles  are  at  present 
In  operation  from  Pensaeola  to  Local,  Ala.  G.  A.  Berry,  Pen- 
sacola,    is   Vice-Pres.    and    Ch.    Engr. 

Union  Cypress  Co. — This  company  is  considering  an  exten- 
sion to  its  line  to  connect  with  the  Atlantic  Coast  Line  R.R. 
at  St.  Cloud.  Fla.  The  oflices  of  the  company  are  located  at 
Melbourne,   Fla. 

Alabamn — Louisville  &  Nashville,  Tenn. — This  company  is 
considering  the  construction  of  a  cutoff  from  Calera  to  Selma, 
Ala.,  about  60  miles,  to  shorten  its  route  from  Birmingham 
to  the  Gulf  of  Mexico.  John  Howe  Peyton,  Louisville,  Ky., 
Is   Ch.    Engr.    of    Const. 

Louisinnn — Southern  Pacific  Co. — This  company,  it  is  re- 
ported, will  construct  an  extension  from  Port  Barre  to 
Moreauville  and  Marksville,  La.,  about  40  miles.  E.  B.  Gush- 
ing is    Engr.    of   Const..    Houston.    Tex. 

Alexandria  &  Western  Ry. — This  company  has  completed 
its  survey  for  the  construction  of  its  proposed  line  from 
Alexandria  toward  Lamothe,  La„  about  16  miles.  G.  F.  Cot- 
ter.   Fort    Worth.    Tex.,   is   Pres. 

New  Iberia  &  Gulf  Ry. — Surveys  have  been  completed  for 
the  proposed  line  of  this  company  from  New  Iberia,  La.,  to 
the  salt  mines  at  Weeks  Island.  Right-of-ways  have  been 
secured  for  some  time,  and  construction  will  be  started  within 
30  days.  Henry  J.  Cox  &  Co.  are  the  engineers  and  con- 
tractors. 

TrnncMHee — Tullahoma.  Lynchburg  &  Fayetteville  Ry. — 
This  company  has  been  organized  and  will  apply  for  a  charter 
soon  to  construct  a  line  32  miles  long  from  Tullahoma  to  Fay- 
etteville. Tenn.,  via  Cumberland  Springs,  Lynchburg  and  Mul- 
berry. The  work  will  include  12  bridges,  the  largest  span 
being  40  ft. 

Kentucky — Louisville  Ry. — This  company  is  considering  a 
six-mile  extension,  from  Kosmosdale  to  West  Point,  three 
miles,  and  from  Oi-o  to  Kosmosdale.  three  miles.  Estimated 
cost,   $150,000.     T.   H.  Minary.  Louisville.  Ky..  is  Supt.  of  Const. 

Kentueky — Rockcastle  R.R. — This  company  has  been  in- 
corporated to  construct  a  line  of  railroad  from  Livingston  to 
McKee,   about   30   miles.      The   incorporators   are   N.    W,   Bond, 


Oakland,  Md,:  C.  C.  Williams.  E.  S.  Allbrlght.  W.  L.  Richard- 
son, A.  B.  Furnish  and  J.  W.  Brown,  Mount  Vernon,  Ky.,  and 
H.   W.   Bowman,   Livingston,   Ky. 

Ohio — Cleveland  &  Youngstown  Ry. — This  company  plans 
to  begin  work  on  its  proposed  line,  Apr.  1.  The  estimated 
cost    Is    $6,000,000.      W.    E.    Pease,   Cleveland,    la    Engr. 

Michigan — Grand  Rapids  &  Northwi-stern  R.R. — It  Is 
planned  to  start  construction  on  the  line  of  this  company  as 
soon  as  the  weather  permits.  Bonds  for  $2,000,000  have  been 
sold. 

North  Dakota — Northern  Pacific  Ry. — This  company  has 
awarded  a  contract  to  construct  100  miles  of  new  line,  from 
Stanton,  Mercier  County,  N.  D.,  to  the  south  end  of  the  Kll- 
deer  Mounttalns,  to  A.  GUTHRIE  &  CO.,  St.  Paul,  Minn.  The 
road    will    run   along   the   Knife   River. 

+  My«minB— Chicago,  Burlington  &  Quincv  R.R. — This 
conii.ai.N-  h:,s  awarded  the  contract  to  TWOHY  BROS..  Port- 
lanil.  III,.,  lor  constructing  its  proposed  new  line  between  the 
Powder  Kiver  and  Orin  Junction,  Colo.  The  line  will  be  110 
miles  long.  Estimated  cost,  $7,000,000.  The  contract  was 
awarded   Feb.   13.      T.   E.   Calvert,   Chicago,   III.,  Is  Ch.   Engr. 

Montana — Great  Northern  Ry. — This  company  has  made 
surveys  for  the  construction  of  an  extension  from  Plenty- 
wood,  Mcnt.,  in  a  westerly  direction,  via  Scobey,  A.  H.  Home- 
land, St.   Paul,   Minn.,   is  Ch.   Engr. 

Montana — Chicago,  Milwaukee  &  Puget  Sound  Ry. — Ac- 
cording to  press  reports  work  on  the  electrification  of  460 
miles  of  this  company's  line  through  Montana  and  Idaho  will 
be  started  shortly.  "The  company  is  also  considering  extend- 
ing the  work,  where  the  first  portion  is  completed,  to  cross 
over  the  Cascade  Mountains.  E.  O.  Reeder,  Seattle.  Wash.,  is 
Ch.    Engr. 

Texas — Missouri,  Kansas  &  Texas  Ry. — This  company  has 
completed  a  survey  from  Livingston  to  Milvld,  Tex.,  21  miles. 
The  company  will  also  i-nake  surveys  from  ^\'eIdon  to  "Waco, 
Tex.      A.  M.   Acheson,    Dallas,   Tex.,    is   Ch.    Engr. 

Texas — .Vrtesian  Belt  R.R. — This  company,  it  is  reported, 
has  succeded  in  financing  its  proposed  extension  to  cost  $170.- 
000.  The  extension  will  be  from  Christine,  Tex.,  to  Crorother. 
Tex.,  17  miles.     J.  D.  Jackson,  Macdona,  Tex.,  is  Ch.   Engr. 

The  Missouri,  Kansas  &  Texas  Ry.  and  Texas  Central  Ry. 
— The  governor  has  vetoed  the  bill  providing  for  the  merger 
of  these  companies. 

Colorado — Plateau  Valley  Ry. — This  company  has  com- 
pleted surveys  for  the  construction  of  its  proposed  line  from 
eight  miles  east  of  Palisades  to  Collbran,  Colo.,  25  miles.  J.  J. 
Teckel,    Century    Bldg..    Denver,    Colo.,    is    Pres. 

Atchison.  Topeka  &  Santa  Ft  Ry. — This  company  plans  to 
improve  its  facilities  at  Pueblo,  Colo.  A  belt  liiie  will  be 
constructed  and  various  terminal  improvements  made.  C.  F. 
W.    Felt,   Topeka,    Kan.,    is   Ch.    Engr. 

+Canada — Grand  Trunk  Pacific  Ry. — This  company  has 
awarded  the  contract  to  M.  P.  &  J.  D.  DAVIS,  Quebec,  Que., 
for  completing  the  construction  of  130  miles  of  railroad  be- 
tween  New    Brunswick    and    the   St.    Lawrence   River. 

Ontario — Toronto  Eastern  Ry. — This  company  is  having 
surveys  made  for  the  construction  of  an  extension  from 
Pickering,   12  miles.      E.  W.  Oliver.  Toronto,  Ont.,  is  Ch.   Engr. 

Ontario — Temiskaming  &     Northern  Ontario     Ry. — This 

company  will  construct  a  branch  line   to  connect   the   Abitibi 

River  and   its   main   line.  S.   B.   Clement,  North   Bay,   Ont..   is 

Ch.    Engr. 

British  Colunihla — It  is  proposed  to  construct  a  railroad 
from  Hardy  Bay  to  Suquash  on  Vancouver  Island.  B.  C.  about 
12  miles,  and  to  operate  steamship  lines  from  Hardy  Bay. 
Bernard  &  McKeown.  Montreal,  Que.,  are  Solicitors  for  the 
applicants. 

ELECTRIC  R.VILW.VY'S 

Sprlniirflcid,  Mass. — The  Massachusetts  Northern  St.  Rv.  Co. 
is  considering  plans  for  the  construction  of  a  connecting 
link  from  Orange  to  Millers  Falls.  Construction  will  be 
started    this   spring.      J.    A.    Taggart.    Greenfield,    is   Gen.    Supt. 

Centredale.  R.  I. — The  Rhode  Island  Co.  has  proposed  the 
construction  of  an  interurban  electric  railway  from  Center- 
dale   to  Chepachet.      D.    F.  Sherman.  Providence,    is  Pres. 

ProTldence,  R.  I. — The  Rhode  Island  St.  Rv.  Co.  is  planning 
the  construction  of  an  extension  of  its  electric  line  froni 
Centerdale  through  Glendale,  Harmony  and  Chepatche  to 
Pascoag,  R.  I.,  to  cost  $300,000.  D.  Y.  Sherman,  Vice-Pres.,  is 
in  charge  of  construction. 

Olean,  N.  Y. — The  Western  New  York  &  Pennsylvania 
Traction  Co.  is  considering  plans  for  the  construction  of  an 
electric  railway  from  Olean  to  Hinsdale,  about  seven  miles. 
W.   R.   Page,   Olean,   is    Pres. 

Oneonta,  N.  Y. — Preliminary  arrangements  will  soon  be 
started  by  the  Oneonta.  Charlotte  Vallev  &  Cobbleskill  Ry. 
Co.  for  the  construction  of  its  40-mile  electric  railway.  C.  G. 
Payne,   Charlotteville.   N.    Y.,   is   Pres. 

East  Berlin.  Penn. — The  City  Council  has  granted  a 
franchise  to  a  company  of  local  citizens   to   construct  and   op- 


34 


E  X  G  I  X  E  E  R  I  N  G     NEWS 


Vol.  69,  Xo.  9 


1.'  for   the   construction    of  an    electric    railway 
in  Richmond.     C.  B.  Buchanan,  Richmond,  is 


erate  an  electric  railway  in  East  Berlin.     The  line  will  event- 
ually be  extended   to   York. 

WTomiMiiing,  Penn. — The  Wyomissing  Valley  Ry.  Co.  is 
making  preliminary  arrangements  for  double-tracking  its 
line  from  Wyomissing  to  Hendleton.  J.  Milton  Miller.  Read- 
ing,  is  interested. 

Richmond,  Va. — Plans  are   being  prepared    by   the  Virginia 
Ry.   &   Power   C( 
on  Franklin  St.. 
Gen.  Mgr. 

Fairmont.  W.  Va,— The  Monongahela  Valley  Traction  Co. 
will  be  readv  to  receive  bids  about  Apr.  1.  for  the  construc- 
tion of  its  proposed  extension  from  Salem  to  Luraberport. 
J.  O.  Watson,  Fairmont,  is  Gen.  Mgr.     Noted   Jan.   lb. 

Anderson,  >.  C— The  Southern  Power  Co.  is  planning  the 
construction  of  an  interurban  railway  from  Anderson,  JX.  c, 
to  Atlanta,  Ga.     W.  S.   Lee.  Charlotte,  N.  C,   is  Pres. 

Colombia.  S.  C— The  Palmetto  Ry.  Co.  has  been  incorpor- 
ated to  construct  and  operate  an  interurban  railway  from 
Columbia  to  Greenville.  R.  A.  Cooper,  Laurens,  S.  C,  is  in- 
terested. 

I/akeland,  Fla, — Press  reports  are  to  the  effect  that  H  D. 
Mendenhall  is  preparing  plans  for  the  construction  of  an  elec- 
tric railway   in   Lakeland. 

Lafayette,  L.a, — Preliminary  arrangements  are  being  made 
bv  the  Louisiana  Power  Traction  Co.  for  the  construction  of 
Its  proposed  electric  line  from  Lafayette  to  Abbeville.  T.  H. 
Mandel.  Lake  Charles.  La.,  is  Ch.  Engr. 

St.  Martlnvllle,  I-a.— The  City  Council  has  granted  :. 
franchise  to  the  .Southwestern  Traction  &  Power  Co.  to  con- 
struct and  operate  an  electric  railway  through  St.  Martin - 
ville. 

BriHtol,  Tenn. — Preliminary  arrangements   are   being  made 
nd  the  right-of-wav  secured  by  James  B.  Cox,  Knoxville.  and 
a-sociates    for   the    construction    of   an    electric   railway   from 
Biistol  to  Johnson  City.     Noted  Feb.   13. 

Madix-inTille.  Ky. — Plans  are  being  considered  by  B.  i 
■^'^binson  ana  VT.  W.  Kingston  for  the  construction  of  an 
electric  r?!!-?-ay  from  MadiSonville    :i  Nortonville 

VieBt  rolnt.  Ky. — The  Louisville  Ry.  Co.  is  making  prelim- 
.nary  surveys  for  the  construction  of  its  proposed  extension 
Jrom  Kosmbsdalo  to  West  Point,  about  three  miles.  T.  H. 
Minary,   Louisville,   is  Supt. 

'SvanHvllle,  !ad. — Plans  are  being  prepared  by  the  Evans 
vllic  Rvs.  Co.  for  the  extension  of  its  line  from  Evansville  to 
Owersvil'e.  about  eight  miles.  W.  ^- .  Carson,  Evansville,  is 
Gen.  Mgr.  and  Pur.  Agt. 

WeHttield.  Ind. — The  Indianapolis  &  Dc'nhi  Traction  Co. 
Is  making  preliminary  arrangements  for  i."  construction  of 
its  proposed  interurban  line  which  will  connect  Westfield, 
Carmel,  Hortm ville,  Sheridan,  Kempton,  New  London.  Bur- 
lington and  L.flphi.     H.  L.  Smith,  Indianapolis,  is  Secy. 

Coloma,  Mi«  n — Preliminary  arrangem"nts  are  being  made 
bv  the  Michiga.-.  TTnited  Traction  Co.  f  ■  the  construction 
of  its  proposed  electric  railway  from  iicnton  Harbor  tO 
Coloma.     A.  W.  McLlmont,  Jackson,  is  Oen.   Mgr. 

Detroit,  MIeh. — The  Rapid  Ry.  Co.  h:is  bein  granted  per- 
mission to  issue  $75,000  in  bonds  for  double-tracking  its 
line  from  Detroit  to  Port  Huron.  F.  W.  Brooks,  Detroit,  is 
Gen.    Mgr. 

Cliampaien.  III. — Plans  are  being  considered  by  the  Dan- 
ville. Urbana  &  Champaign  Ry.  Co.  for  the  construction  of 
an  electric  railway  over  various  streets  In  Champaign.  H.  J. 
Pepper.   Champaign.    Is  Gen.   Supt.    of  Champaign   lines. 

Bant  St.  LoulH,  III. — The  East  St.  Levis  Ry.  Co.  has  applied 
to  the  Citv  Council  for  a  franchise  io  construct  and  operate 
an  electric  railway  on  various  streets  in  East  St.  Louis.  C.  P. 
Hewitt.    East    St.    Louis,    Is   Gen.    Supt.   and    Pur.    Agt. 

Tampioo.  III. — The  Hooppole.  Yorktown  &  Tampico  Ry. 
Co.  has  been  incorporated  to  construct  and  operate  an  inter- 
urban railway  fr'im  Hooppole  to  Tampico.  The  Incorporators 
are  Charles  \V.  Groves,  George  Mathias.  James  Toinpl«inson 
and  H.  J.  RIngel.  all  of  Hooppole,  and  John  W.  Cooley  and  J. 
W.  Mathias.  of  Tampico. 

Falrcblld,  Win. — The  construction  of  an  electric  railway 
from  Fairchlld  to  Galesvlllc  has  been  proposed.  A  commit- 
tee, composed  of  men  from  the  various  towns  through  which 
It  will  pass,  is  considering  the  proposition. 

+KaniiaH  Tity,  Mo. — The  Kansas  City,  Raytown  &  Lees 
.Summit  Electric  Ry.  Co.  has  awarded  the  contract  for  grad- 
ing Its  proposed  electric  railway  from  ShefHeld  to  Lees  Sum- 
mit, about  30  miles  to  DAVIDSON  BROS.  CONSTRUCTION 
CO. 

Drnton,  Tex. — K.  P.  Turner  and  associates  have  been 
granted  a  50-year  franchise  by  the  CommlHsloners  Court  for 
an  Interurban  electric  railway  that  they  propose  constructing 
through  the  county  from  north  to  south.  The  proposed  line 
will  pass  through  the  towns  of  LewlsviUe.  Denton  and  Sanger 
In    this   county.      It    Is   to   run   between    Dallas  and   Gainesville. 

Taeoma,  Waiih. — .S.  C.  Davis  and  Nicholas  Lawson  are  In- 
terested In  the  ronstructlon  of  an  11-mlle  municipal  electric 
railway   in   Taeoma. 

Aabland,  Ore. — V.  P.  MInney,  Los  AnReles,  Calif.,  has  ap- 
plied to  the  City  Council  for  a  franchise  to  construct  and 
operate   an   electric   railway   In    Ashland. 

Urrnhnm.  Ore — The  Portland  Ry.  Light  &  Power  Co.  Is 
preparing  plans  for  the  el<  ctrincatlon  of  Its  line  from 
Oresham  to  .Montnviillo,  about  nine  miles.  P.  W.  Hlld.  Port- 
land.  Is  Gen.   Mgr. 

Bay  fity.  Calif, — Plans  are  being  prepar-^d  by  the  Paclllc- 
Electric  Ry.  Co.  for  the  extension  of  Its  AlamltoR  line  from 
IJcy  City  to  Los  Angeles.  J.  MeMllliin.  Los  Angeles,  Is  Oen. 
Mgr. 

Iioa  Anareleii,  Calif. — The  City  Council  hos  granted  a 
frBnehlne  to  3  M.  Uuckley  for  the  conHtiu.  '...in  of  a  double- 
track  line  <in  4'lth  ,St..  from  Danker  Ave.  to  the  city  limits. 

MaHlnex,  Calif. — The  OnkU-rd  Aniloc'h  *  Eastern  Uv.  Co. 
has  applied  to  the  Hoard  of  '  minty  CommlMMloiiers  ^or  n 
franchise  to  eonstruet  and   operaf(?  an   electric  railway  on   the 


county  road  from  Walnut  Creek  to  Danville.  Fred  Brooks. 
San   Francisco,   is  Ch.   Engr. 

Kednood  City,  Calif. — The  Redwood  City  Ry.  Co.  will  be 
ready  to  start  work  about  Apr.  1,  on  the  construction  of  its 
proposed  five-mile  electric  railway  in  Redwood  City.  George 
A.   Merrill.   Redwood  City,  is   Pres.      Noted  Apr.   IS,   1912. 

+Rialto,  Calif. — The  Crescent  City  Ry.  Co.  has  awarded  the 
contract  for  grading  its  proposed  extension  from  Bloomington 
to   Rialto    to   OSCAR    FORD.   Riverside. 

Ottana,  Ont. — Preliminary  arrangements  are  being  made 
by  the  Ottawa-Morrisburg  Electric  Ry.  Co.  for  the  construc- 
tion of  its  proposed  line  from  Ottawa  to  Morrisburg.  J.  G. 
Kilt.   Citizens  Bidg.,  Ottawa,   is   Pres.     Noted   Dec.   12. 

Reglnn.  Sask. — The  City  Council  has  granted  permission 
to  Anderson  &  Luneny  to  construct  and  operate  a  street-car 
line   on   16th  Ave.,   from    McDonald   to  Park  St. 

Halifax.  IV,  S. — The  Halifax  Electric  Tramway  Co.  is  pre- 
paring plans  for  the  construction  of  a  tliree-mile  extension 
to  its  line.     J.  W.  Crosby,  Halifax,  is  Mgr.  and  Pur.  Agt. 

Vancouver.  B.  C— ^-Preliminary  arrangements  are  being 
made  by  the  Burrand.  Westminster  &  Boundary  Ry.  &  Navi- 
gation Co.  for  the  construction  of  its  proposed  railway  from 
.Stave   River   Falls   to  tlie   Pitt   River,   about    20   miles. 

MatnmoroH,  Mex. — A.  B.  Cole  and  B.  B.  Rentfro,  of  Browns- 
ville, Te;:  ,  have  been  granted  a  50-year  franchise  for  the  in- 
stallation and  operation  of  an  electric  street  railway  system 
in  Matamorcs.  They  also  contemplate  installing  a  water- 
works plant  and  the  construction  of  a  distributing  system 
here. 

LIGHT,   HE.VT    .V.\D    POWER 

£n8ton.  Mass — An  expenditure  of  $1,500,000  is  planned 
by  the  Massachusetts  Electric  Cos.  for  the  improvement  and 
extension  of  its  various  properties.  P.  F.  Sullivan,  Boston,  is 
Gen.   Mgr. 

Neiv  Bedford,  Mass. — Plans  are  being  prepared  by  the  New 
Bedford  Gas  &  Edison  Light  Co.  for  an  expenditure  of  $200,- 
000,  for  the  reconstruction  and  enlargement  of  its  power 
plant.  George  F  Stetson,  New  Bedford,  is  Pres.  and  Gen. 
Mgr. 

Providence.  R.  I. — The  Rhode  Island  Co.  is  considering 
plans  for  the  enlargement  of  its  power  plant  .at  Providence. 
Estimated  cost  of  the  improvement,  $750  000.  M.  H.  Bronsdon, 
Providence,   is  Ch.    Engr. 

Windsor  Locks.  Conn. — The  Northern  Connecticut  Light 
&  Power  Co.  is  preparing  plans  for  tiie  construeti  .n  of  a 
substation  and  transmission  lines  to  supply  electricit  ■  to  the 
towns  formerly  supplied  by  the  Housatonic  Power  Co.  Walter 
P.  Schwabe  is  Gen.  Mgr. 

Albion,  N,  Y. — Considerable  improvements  to  its  power 
plant  are  being  planned  by  the  Swett  Electric  Co.  P.  R.  West, 
Albion,  is  Local  Mgr. 

Brooklyn,  IV.  Y. — Bids  will  be  received  by  Charles  B.  Stover, 
Pres.  of  Park  Bd.,  Arsenal  BIdg..  Fifth  Ave.  and  64th  St.. 
Boro.  of  Manhattan,  until  3  p.m..  Mar.  G,  for  all  labor  and 
materials  required  for  the  erection  and  completion  of  steam- 
heating  work  for  the  new  worl<  shops  and  storehouse,  located 
■n  Prospect  Park,  Borough  of  Brooklyn,  together  with  ali  the 
worli    incidental    thereto. 

New  Ytrk.  \.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyd,>r. 
Supt.  Schoo'  Bldgs..  until  4  p.m.,  M.ar.  3.  for  installing  elec- 
trical equipn-.ent  in  new  Public  School  52.  on  the  northerl  • 
side  of  Kelly  >'t..  east  of  St.  Johns  Ave..  Boro.  of  The  Bronx. 

+!Ve\v  York.  "V.  Y. — The  New  Yo:  k.  New  Haven  &  Hartford 
R.R.  Co.  has  awarded  the  contract  for  the  construction  of  a 
power  plant  In  the  Van  Nest  section  of  the  Borough  of  the 
Bronx  to  the  CASPER  RAKGER  CONSTRUCTION  CO.,  at 
$75,000. 

IVew  York,  !V,  V. — Bids  will  be  received  by  Henry  S.  Thomp- 
son, Comr.  Water  .Supply,  Gas  and  El"Ctrlcity,  until  2  p.m., 
.Mar.  4.  for  furnishing  gas  for  and  to  th  ■  public  lamps  on  the 
streets,  supplying  gas,  etc.,  for  new  h  nips  when  required, 
for  making  <irtain  repairs  to  lamp-posts,  .Tnd  for  furnishing 
gas    to    pul)llc    buildings    in    the    Fifth    Ward.    Boro.    Queens. 
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Peck  is  Gen.  Mgr. 

Syrncuae,  N.  Y. — The  Syracuse  &  Suburban  Gas  Co.  has 
obtained  a  franchise  and  made  application  to  the  village 
authorities  of  East  Syracuse  for  permission  to  lay  8V4  miles 
of  gas  mains. 

HlKbtMlown,  N.  J.^The  Borough  Council  has  entered  Into 
a  rontract  with  the  HIghtstown  lOlec'rlc  Light  &  Power  Co., 
for  th"  Installation  of  a  tnngstiTi  slreet-llghtlng  system.  In 
place   of  the  aic  lamps   now   ini|iloyid. 

The  Borough  Council  has  yot.d  to  offer  tiie  Public  Ser- 
vice Gas  Co.  a  free  franchise  for  the  installatltn  of  a  gas 
system  throughout  the  borough. 

Bellaire,  W.  Va. — The  County  Commissioners   have  granted 
a    franchise    to    the   Wheeling    Electrical    C( .    to   construct    and  J 
operate    a    traMnmlssIon    line    from    Bellaire    to    Warnock.      J., 
B.  Garden.  Wheeling.  I;'  Gen.  Mgr. 

(iaxtonia,  IV.  C. — The  City  Council  has  granted  a  franchlaal 
to  F.  II.  Illci>ck  and  associates  to  construct  and  operate  a  gaR| 
plant    in 

McColl,    S,    C. — See    !lim    under    Water    .Supply — Irrigation.] 

(irillln.  <;n.— The  t^ltv  Council  has  authorized  an  appropria- 
tion of  $5000,   for  the   Imnroveinent  of  the  municipal  electric-  ' 
light   systi'm. 

Si.  <'ioud.  Fin. — The  City  Council  hns  granted  a  franchlae 
to  the  .St.  Cloud  Public  Utilities  Co.  to  construct  and  operate 
an  electric  system  In  St.  cloud. 

St.  Peteraburir,  Fla. — Plans  are  jelng  prepared  by  the  St. 
PeterHbiirg  Electric  Light  &  I'^.wer  Co.  for  the  construction 
of  a  new  power  plant,  to  cost  about  $100,000.  H.  W.  Pullet-, 
St.    I'lterHburg,    Is    Mgr. 


lleMMrmrr.    Ala. — The    ,1.     H.    McCrary    Co..    Atlanta,    Ga 
iireiiarliig   plariH  for  the  construi'tlon   of  n   miinlclTml 
'4vrht    plant    for    nessemer.      Estimated    cost,    $35,00(1. 


tr-l< 


Is 


l''i'liiu:irv  'i' 


K  \(;  I  x  EK  i;  I  N  i;    \  k\v  s 


-.iT, 


HIrniluKbui"-  Alii.  rrisa  iipoits  arc-  lu  tin-  illiil  thai  lli^ 
Uii-mliiKliam  Hy.,  l.lKlit  &  Powi-r  ('o.  I.m  iiiipiirliit;  plaiiti  fo 
the  construction  of  a  niis  holder  on  Sivt-nth  Avi'..  bftwcci 
12tli  and  13tli  Sts.  The  structure  will  have^a  capacity- 
3,000.000    cu.ft.    of    Kas.  
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and    win    cost    about    $200,000. 
Siminons.  "Birmingham,    Is   Supt.    Gas    Dept. 

TuMi'nlooMii,     -tla. — The     Tuscaloosa    lce_   &     I^lght    Co.     has 
arranKi'il  tor   the 


suance  of  a   $250,000   of  bonds  and   for  the 


exneniiiture  of  $17.'). 000  of  this  amount  immediately  In  exti'n- 
sions  of  and  Improvements  on  the  properties  of  the  compan.v 
and  for  the  acquisition  of  additional  properties.  M.  P.  .Jami- 
son is  Vice-Pres. 

Now  OrleaiiH.  I<ii. — The  lowest  bids  received  by  F.  K. 
Shields  Secy.,  WaliM-  and  Sewerage  Bd..  Feb,  IS.  for  furnish- 
hiK  aiid  Installing  (a)  traii.smission  lines  and  <b)  cables  foi- 
ihe  drainage  system  were  those  of  the  General  Electric  Co.. 
Schenectady,   N.   Y.    (a)    $T1.0"0:    (b)    $25,000.      Noted   .Ian.    2. 

Culumbla,  Tenn. — A  committee  has  been  appointej  to  In- 
vestigate the  feasibility  of  Installing  an  ornamental  street- 
lighting  system  in  the  business  district. 

fovInKton,  Ky. — The  Licking  River  Power  Co.  is  consider- 
ing plans  for  the  construction  of  an  electric-light  plant. 
Jaines    B.  Cox  and   S.    D.   House   are   interested. 

LexluKton.  Ky. — The  City  Council  Is  considering  plans  for 
the  installation  of  an  ornamental  street-lighting  system  on 
the  principal  thoroughfares  in  Lexington.  Eugene  Creed  is 
interested. 

ShflliTville.  Ky. — Plans  are  being  prepared  by  the  Ken- 
tuckv  lUilitics  Co.  for  the  enlargement  and  improvement  of 
Us  e'leetric-light  plant  at  Shelbyville.  A  transmission  line 
■will  be  extended  to   PleasureviUe. 

KenilallvUle,  In<l. — Bids  will  be  received  by  the  city  until 
Mar  11.  for  the  construction  of  a  new  power  plant,  to  cost 
$10,000.     Noted  Oct.   31. 

Fenton,  Mich. — An  election  will  soon  be  held  to  vote  on 
the  proposition  to  issue  $25,000  in  bonds  for  the  construc- 
tion of  a   municipal   electric-light   plant. 

Graad  Raplils.  Mich. — The  City  Council  has  authorized  an 
expenditure  of  $30,000  for  the  installation  of  new  equipment 
In  the  municipal  electric-light  plant. 

JackMonvllle,  III. — The  City  Council  is  considering  the 
proposition  to  issue  $50,000  in  bonds  for  the  rehabilitation  of 
the    municipal   electric-light   plant. 

IMttMfleld,  III. — The  Central  Illinois  Public  Service  Co..  of 
Mattoon,  is  considering  the  construction  of  an  electric-light 
plant  at  Pittsfleld. 

VmeH.  Io-»va — At  a  recent  election  the  citizens  voted  to 
issue  $25,000  of  bonds  for  the  construction  of  a  municipal 
electric-light    plant.      Noted   Jan.    30. 

Bayard,  loiva — The  construction  of  a  municipal  electric- 
light   plant    is    under   consideration. 

Fontanelle,  Iowa — Plans  are  being  considered  by  the  City 
Council  for  the  construction  of  a  municipal  electric-light 
plant.     Estimated  cost.   $7500. 

Redfleld,   Iowa — See    item    under   Water    Suppl.v — Irrigation. 
RuKScll.  Iowa — J.   D.   Elder,    of  Albia.    Iowa,   has  applied   to 
the  City  Council   for  a   franchise   to   construct  and   operate   an 
electric-light    plant    at    Russell. 

Mollne,  Kan See  item  under  Water  Supply — Irrigation. 

Beaver  City.  »b. — The  citizens  recently  voted  to  issue 
bonds  for  the  construction  of  a  municipal  electric-light  plant. 
Noted    Feb.    13. 

JameHtown.  IV.  D. — Plans  are  being  considered  by  the  City 
Council  for  the  construction   of  an   electric-light  plant. 

Mohall,  !V.  D. — The  construction  of  an  electric-light  plant 
at   Mohall   is   under   consideration. 

Winner.  S.  D. — The  installation  of  an  electric-light  systc-m 
in  Winner  is  being  considered  by  C.  O.  Cobb,  of  Funk. 
Neb. 

Poplar,  Mont. — The  organization  of  a  company  for  the 
construction  of  an  electric-light  plant  at  Poplar  is  being  agi- 
tated. 

Foreman,  Art. — W.  B.  and  J.  M.  Madden  have  been  granted 
a  franchise  to  construct  and  operate  an  electric-light  plant 
at    Foreman. 

llallettHvlIle,  Tex. — The  City  Council  will  install  additional 
machinery  and  equipment  in  the  municipal  electric-light  and 
water-works  plant. 

+Mearne.  Tex. — The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  a  municipal  electric-light  plant 
to  RANDALL,  LOVEGROW  &  WTMAN,  Houston.  Noted 
Oct.   24. 

PearHall.  Tex. — The  City  Council  has  decided  to  extend 
the  street-lighting  system  here. 

Hlnton.    Okla. — See    item    under    Water    Supply — Irrigation. 

+  Bonlder,    Colo. — The    contract    for    the    construction    of    a 

municipal    electric-light    plant    in    Boulder    canon,     has    been 

awarded    bv    the    Citv    Council,    to    C.    M.    HAMPSON.    Boulder, 

at   $37,500.  " 

.\lamosordo.  N.  M. — George  Carl  has  applied  to  the  Town 
Board  for  a  franchise  to  construct  and  operate  an  electric- 
light  plant  at  Alamogordo. 

Cathlamet,  "Wash. — The  proposition  to  construct  a  munic- 
ipal electric-light  plant  is  under  consideration  by  the  City 
Council. 

Den  Chutes.  AVash. — The  Des  Chutes  Power  Co.  has  been 
Incorporated,  and  will  develop  one  or  two  water  sites  tor 
developing  power.      Samuel   Galland    is   Pres. 

Elma,  Mash. — The  Elma  Light  &  Power  Co.  has  been 
granted  a  franchise  to  erect  and  operate  an  electric-light 
plant  at  Elma. 

.\1bany.  Ore. — A  municipal  lighting  system  will  be  in- 
stalled by  the  city,  consisting  of  engine-driven  generator 
and  600  cluster  lights.  L.  C.  Kelsey,  Portland,  Ore.,  is  Consult. 
Engr. 


iiiaiiH   rij 
plant,    to   eoHt   $10,000. 

(ilendorn,  t^allf. —  Mld»  will  be  received  by  the  city  until 
3:30  p.m..  Mar.  t.  for  the  installutlon  of  an  ornamental  light- 
ing  syslem    on    Michigan,    Dennett   and    .Minnehaha    Aveg. 

OrnuKe,  Calif. — The  Birch  Oil  Co.  has  been  granted  a  25 
years  franchUe  to  construct  a  pipe  line  for  natural  gas  along 
and    under   certain    piiblW'    highways. 

Kedwood  City,  Calif. — A  a  reei'nt  election  bonds  for  $«000 
were   voted   for  the  extension  of  the  slreet-llKhting  system. 

Ottawa,  Ont. — Thi'  Ottawa  Electric  Ry.  Co.  Is  preparing 
plans  for  the  conHlruelion  of  a  substation  on  Albert  St..  to 
cost  $75,000.     J.   E.    Iluteheson.  Ottawa.  Is  Supt.  and  Gen.   Mgr. 

The  Electrical  Department  contemplates  an  expi-ndlture 
of   $7342  for   the  extension  of  the   street-lighting  system. 

Stratford,  Ont. — The  City  Council  Is  considering  plans  for 
the  extension  of  the  electric-lighting  system  In  Stratford. 
C.  N.  Greenwood   is  Mayor. 

Vietorin,  11.  C. — The  Sliver  Spring  Urewery,  Ltd..  will  soon 
begin  the  erection  of  a  new  power  plant,  to  cost  $5000. 
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Portland,  Maine — Aecording  to  press  re| 
Commissioners  are  considering  plans  for  : 
Portland  and  South  Portland,  at  Knightville 
$1,178,000. 

N<'w  London,  Conn. — The  New  York,  Ne,w  Haven  &  Hart- 
ford R.R.  has  decided  to  build  a  new  four-track  bridge  at 
New   London,   estimated   to  cost   $1,000,000. 

^Nnrwalk.  Conn. — Rids  for  the  construction  of  the  Wash- 
ington Street  Bridge  will  be  received  at  the  office  of  the  Sec- 
retary of  the  Bridge  Construction  Committee  In  the  Fairfield 
County  Savings  Rank  BIdg..  51  Wall  St..  Norwalk.  until  2 
p.m..  Mar.  20.  The  proposed  bridge  will  be  mainly  of  rein- 
forced concrete  construction,  with  a  double  leaf  bascule  over 
the  channel,  have  a  width  of  fiO  ft.,  and  a  total  length  of 
about  905  ft.,  with  brick  paving  on  the  roadwUy  and  cement 
sidewalks.      Noted    Feb.    6. 

FlUHhine,  !V.  V. — The  Board  of  Public  Works  has  asked  an 
appropriation  of  $250,000  for  building  a  bridge  over  New- 
town Creek.  Plans  and  specifications  for  the  structure  have 
been  completed  by  the  State  Engineer. 

Little  Falls,  N.  Y.— The  Superintendent  of  Public  Works 
received  the  following  bids.  Feb.  18.  for  Bafge  Canal  Con- 
tract No.  107.  which  provides  for  a  lift  bridge  and  a  fixed 
bridge  over  the  Barge  canal  in  the  city  of  Little  Falls.  The 
lowest  was  that  of  Skene  &  Richmond,  of  Brockport.  N.  Y., 
at  $127,707,  as  against  the  Engineers  estimate  of  cost  of 
$124,471.  Other  bids  were:  Lupfer  &  Remick,  Buffalo.  N.  Y., 
$135,845.  Leary  &  Morison  Co.,  Fairport,  N.  Y.,  $130,007.  S.  V. 
R.  Malcolm  &  Son.  Medina.  N.  Y.,  $131,848.  Frank  L.  Cohen, 
Buffalo,  N.  Y..  $132,241.  Lathrop,  Shea  &  Kenwood  Co..  Buf- 
falo,  N.    Y.,   $131,249.      Noted    Feb.    6. 

Penn  Van,  N.  Y. — It  i'i  proposed  to  rebuild  the  bridge  over 
Lake  Keuka  outlet,  at  the  foot  of  Liberty  St.,  in  Penn  Yan. 
Estimated   cost.   $15,000. 

Perth  Amboy.  N.  J. — Alvin  B.  Fox.  County  Engr..  is  prepar- 
ing plans  for  a  twin  span  reinforced  concrete  bridge  to  be 
erected  over  the  south  branch  of  the  Rahway  River,  near 
Isclin.  The  structure  will  be  54  ft.  6  in.  over  all,  and  30  ft. 
wide. 

The  Middlesex  County  Board  of  Freeholders  has  called  for 
bids  for  the  erection  of  a  new  king-rod  truss  bridge  near 
Half  Acre.  The  span  will  be  31  ft.  in  length,  and  17  ft.  wide: 
also  for  the  erection  of  a  reinforced-concrete  bridge  over 
Lawrence  Brook,  near  Dean's  Station,  to  be  38  ft.  long  and 
36    ft.    wide. 

♦  Chester,  Peun. — Bids  for  a  concrete  balance  cantilever 
structure  bridge  over  Chester  River  at  Fifth  St.,  in  the  city 
of  Chester,  will  be  received  until  10  a.m..  Mar.  17,  at  the  ofHce 
of  the  Commissioners  of  Delaware  County.  Media.  Plans  and 
specifications  and  blank  forms  upon  which  bids  must  be  made 
will  be  furnished  upon  application  to  the  Commissioners. 
John   Griflin   is   Ch.    Clk. 

Hazelwood,  Penn. — The  Board  of  Trade  will  soon  submit 
plans  and  specifications  to  the  County  Commissioners,  for  a 
bridge  over  the  llonongahela  River,  between  Hazelwood  and 
Baldwin   Township. 

♦  Philadelphia,  Penn. — Bids  will  be  received  by  M.  L.  Cooke. 
Dir  Pub.  Wks..  until  2  p.m..  Mar.  IS.  for  the  following  bridges: 
Montgomery  St.  over  Connecting  R.R..  2Mth  and  32d  Wards. 
steel  plate  girder  bridge  encased  in  concrete  on  concrete 
masonrv.  50  ft  wide  214  ft.  long,  with  paving:  66th  Ave.  North 
over  North  Penn  R.R..  42d  Ward,  concrete  arch.  40-ft.  span. 
78  ft.  wide,  with  paving:  Chester  Ave.  over  West  Chester  & 
Philadelphia  R.R..  40th  and  46th  Wards,  steel  girders  encased 
in  concrete  with  extensions  to  present  stone  abutments.  70  ft. 
wide.  100  ft.  long:  City  Ave.  over  Indian  Run.  inter-county, 
concrete  arch.  20-ft.  span,  with  filling,  paving  and  concrete 
balustrade. 

Pittsburgh,  Penn. — Bids  for  constructing  the  Bloomfield 
Bridge  were  received  by  Joseph  G.  Armstron.  Dir.  Pub.  Wks.. 
Feb.  3.  as  follows:  C.  M.  Neeld  Construction  Co.,  Oliver  Bldg., 
$87,100:  Drav-j  Construction  Co..  Lewis  BIdg..  $86,514:  Cum- 
mings  Structural  Concrete  Co..  Commonwealth  BIdg..  $102,033; 
Duquesne  Contracting  Co..  Bessemer  Bldg..  $97,282:  McLaugh- 
lin Contracting  Co..  223  4th  Ave..  $118,006:  Booth  &  Flinn, 
Ltd..  1942  Forbes  St..  $94,004:  F.  F.  Schellenberg  &  Co..  1134 
Murray  Hill  Ave..  $96,618:  McArthur  Concrete  Pile  &  Founda- 
tion Co..  11  Pine  St..  New  York  Citv.  $102,676:  Adam  Laidlaw 
&  Co..  Bessemer  Bldg..  $99,051:  M.  O'Herron  Co..  First  and 
McKean  Sts..  $95,371:  Cranford  Construction  Co..  House  Bldg., 
$98,289.      Noted    Jan.    30. 

York.  Penn. — The  city  and  county  officials  are  considering 
the  construction   of  a  bridge  over  Codorus  Crek.  at  Market  St. 

AVashington,  D.  C. — .-\n  appropriation  of  $500,000  has  been 
asked  to  procure  plans  for  the  construction  of  a  memorial 
bridge  across  the  Potomac  River,  to  connect  Potomac  Park 
and  the  .\rlington  National  Cemetery.  The  bridge  is  esti- 
mated to  cost  $5,000,000. 
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Rlcbmond,  Va. — Competitive  plans  and  specifications  will 
be  received  until  noon.  Apr.  15.  by  the  Administrative  Board 
for  the  erection  of  a  reinforced-concrete  bridge  and  viaduct 
replacing  the  present  Free  Bridge  across  the  James  Kiver, 
from  Ninth  and  Byed  Sts.  to  Seventh  and  Semmes  Sts.  Robert 
Whittet.   Jr.,   is    Chn. 

Slarlinirtan,  ^V.  Va. — Bids  will  be  received  until  Mar.  4 
by  the  Clerk  of  Pocahontas  County,  for  the  construction  of 
a  concrete  bridge  across  Salisbury  Run  at  Krylerton,  and  one 
across  a  run  near  Uriah  Hevener's  Scales,  both  m  the  Green- 
bank  District,  and  both  to  hove  12-ft.  roadways.  C.  J.  Mc- 
carty is  County  Clerk. 

GainexvUle.  Flo. — Bids  will  be  received  until  noon.  Mar.  4. 
bv  the  Commissioners  of  Alachua  County,  for  the  construction 
of  a  steel  beam  bridge  across  Lochloosa  Creek  in  the  eastern 
part   of   the   county. 

Bay  Minette.  -\Ia. — The  Commissioners  of  Baldwin  County 
will  shortly  advertise  for  bids  for  the  construction  of  three 
steel  bridges  in  the  county. 

Sardim  .Miss. — Bids  will  be  received  until  Mar.  3,  by  the 
Board  of  Supervisors  of  Panola  County,  for  building  steel 
bridges  across  Long,  Hotopha  and  McKinney  Creeks  and  the 
Yarbrough   and  Sanders    Ditch.      R.    W.    Draper   is   Clk. 

Shreveport,    La The    Police    Jury    of    Caddo    Parish    will 

erect  a  steel  bridge  across  Caddo  Lake  at  Mooringsport  and 
one  across  Twelve  Mile  Bayou  on  the  Arkansas  Road.  Each 
will  have  a  lift  span  for  the  passage  of  boats.  The  estimated 
cost  is  from  $50,000  to  $60,000.  T.  J.  Bullin,  Shreveport,  is 
Parish   Engr. 

Padueah,  Ky. — Apcording  to  press  reports,  it  is  planned  to 
construct  a  bridge  across  the  Ohio  River,  between  Padueah 
and  Metropolis.  111.,  to  serve  the  principal  railroads  of  the 
Mississippi  Vallev  in  handling  the  expected  increase  in  ton- 
nage on  acount  of  the  Panama  Canal's  completion.  The  roads 
uniting  in  the  construction  of  the  bridge,  it  is  reported,  are 
the  Chicago.  Burlington  &  Quincy  R.R..  Chicago  &  Eastern 
Illinois  R.R..  the  Cleveland.  Cincinnati.  Chicago  &  St.  Louis 
Ry..  the  Illinois  Central  R.R..  and  the  Nashville.  Chattanooga 
&  St.  Louis  Rv.  A.  S.  Baldwin.  Chicago.  111.,  is  Ch.  Engr. 
Illinois  Central"  R.R. 

Cinelnnatf.  Ohio — The  City  Council  is  considering  the  erec- 
tion of  a  new  bridge  to  replace  the  present  structure  on 
McMillan  St..  spanning  Reading  Road  and  connecting  the 
suburbs  of  .Mount  Auburn  and  Walnut  Hills.  The  estimated 
cost  is  $45,000. 

+Toledo,  Ohio — We  are  officially  advised  that  the  Director 
of  Public  Service  has  awarded  a  contract  for  the  construction 
of  the  Sumner  St.  Bridge  to  the  A.  Q.  THATCHER  CON- 
STRCCTION  CO..  Toledo,  at  $30,245.  Other  bidders  were:  The 
Toledo  Bridge  &  Crane  Co..  $31,423;  King  Bridge  Co..  $36,555; 
Capitol  Construction  Co..  $35,130.  G.  W.  Tonson  is  City  Engr. 
F.  G.   Stockton   is  Secy.     Noted   Feb.   6. 

We  are  officially  advised  that  the  following  contracts 
have  been  awarded  for  the  construction  of  the  Ash  and 
Consaul  St  Bridge:  Fcr  removing  and  repairing  the  Cherry 
St  spans,  to  the  C  H.  FATH  &  SONS  CONSTRUCTION  CO.,  at 
$62,184;  for  concrete  work,  to  the  SHAW-THOME  CO..  at 
$74,282:  for  repairs,  to  the  TOLEDO  BRIDCJK  &  CRANE 
CO..  at  524.707:  fcr  paving  the  approaches,  to  the  RUSSEL  & 
JENNISON   CO.,  at  $26,468.      Noted  Jan.    9. 

Rockport.  Ind. — Bids  will  be  received  by  the  County  Com- 
missioners at  Rockport.  until  Mar.  3,  for  the  construction  of 
60  bridges.     J.  T.  Stevenson  is  County  Audr. 

SloDx  rity.  Iowa — I'ress  reports  state  that  bids  will  be 
received  by  the  County  Board  of  Supervisors  until  Mar.  5, 
for  the  construction  of  32   bridges. 

Waterloo,  Iowa — The  City  Council  Is  contemplating  the 
construction  of  a  Melan  Arch  Bridge  over  the  Cedar  River  at 
MuUan    Ave. 

St.  LoulM,  .M«. — Plans  have  been  submitted  for  the  approval 
of  the  War  Department,  for  two  railroad  bridges,  one  across 
the  Mississippi  River  Just  below  the  mouth  of  the  Missouri 
River,  and  the  other  across  the  Missouri  River  at  Weldon 
Springs,  for  the  St.  Louis  County  Belt  R.R.  Co.  The  bridge 
over  the  Mlssl.sslppi  will  cost  approximately  $1,500,000.  and  the 
one  over  the  Missouri  about  $900,000.  James  D.  Houseman  is 
Pres.   of   the   company. 

Fredrrick,  Okla. — Press  reports  are  to  the  effect  that  the 
Board  of  County  Commissioners  will  receive  bids  until  Mar.  4, 
for  the  construction  of  two  bridges,  one  to  be  built  across 
Jack  Creek  and  the  other  across  Horse  Creek.  R.  O.  Ray 
Is  the  County   Clk. 

Lanton,  Okla. — Plans  have  been  prepared  and  bids  will  be 
received  by  the  County  Commissioners  of  Comanche  County, 
until  6  p.m.  Mar.   14.   for  the  construction  of  six  bridges. 

Orovillr,  t'alir. — The  County  Surveyor  has  been  Instructed 
to  prepare  plans  and  specifications  for  the  construction  of  a 
reinforced-concrete  bridge  to  replace  the  Nord  Ave.  struc- 
ture across   Big  Chlco  Creek. 

Toronto,    Ont. — The    Committee    on    Civic    Works    has    ap- 

§  roved  plans  for  a  new  steel  bridge  to  be  erected  at  Gerrard 
t.  Its  estimated  cost  Is  $200,000.  The  roadway  will  be  60 
ft.  wide,  and  there  will  be  two  sidewalks,  each  8  ft.  wide. 
Noted    Oct.    24. 

has 


.ximat.ly  $275,000. 


+Frc-drrlcton,    IV.   H. — A   contrae 
Department    of    Public    Works    fo 
superstructure    of    a    new    brldgi'    at    St.    Jn 
DOMI.NION  UltlDfJK  CO..  Montreal,  at  appn 
John  .Morrlssy  Is  Ch.   Comr. 

w.*TEH  SUPPM — iHHn;  \'rio\ 

lloaton,  Maaa. —  i!ld»  will  be  received  by  the  .Metropolitan 
Waler  and  .Sewerage  Board  until  Mar.  3.  for  furnishing  220 
toiiM  of  24-ln.  c.-l.  pipe,  80  tons  of  30-ln.,  100  tonn  of  36-lii., 
and  50  Ions  of  Rpeclul  castings.  Dexter  Mrackett  IR  Ch. 
EnKT. 

Mlddlrhoro,  Maaa. — The  town  ha*  votf  d  to  expend  $20,0110 
for  the  Installation  of  u  filtration  plant.  Robert  Spur  VVeston. 
Con>'jlt.    Kngr..    lioHton,    Is   InveHtlgatlng   the   situation. 

M'oreratrr,  Maaa. —  Bids  for  furnishing  pipes,  gate  valveit 
and    hydriintH   for    the    Water    Department    were    received    Feb. 


11.  by  Geo.  W.  Batchelder,  Water  Comr..  as  follows:  Gate 
valves,  6-in..  S-in..  10-in.  and  12-in. :  Chapman  Valve  Co., 
Indian  Orchard,  Mass.,  $8.  $13,  $20;  Ludlow  Valve  Co..  $11.95, 
$17.95,  $25.65,  $32.50;  Kennedy  Valve  Co..  Elmira,  N.  Y.,  $8.70. 
$13.90.  $20.90,  $26.85;  Eddy  Valve  Co..  Troy.  N.  Y..  $11.  $17, 
$24,  $30;  Rennsalaer  Valve  Co..  $16.70,  $23.70,  $31.40;  Crane 
Co.,  Boston,  Mass..  $10.50,  $15.50.  $25.50,  $32.50;  Pratt  &  Cadv, 
Hartford.  Conn.,  $8,  $13,  $20.  $28;  hydrants,  6-in.  and  S-in.: 
Chapman  Valve  Co.,  $27.  $4;;  R.  D.  Wood  Co..  $28,  $45;  Lud- 
low Valve  Co.,  $31.75.  $60.50;  for  c.-i.  pipe:  U.  S.  Cast  Iron 
Pipe  &  Foundry  Co.,  Philadelphia,  Penn.,  $24  per  ton;  Warren 
Foundry  &  Machine  Co.,  New  Toik,  $24.40;  Standard  Cast  Iron 
Pipe  &  Foundry  Co.,  Philadelphia.  $24.90  to  $25.50;  C.  Millar 
&  Son  Co..  Utica,  N.  Y..  $24.90  i-.  $26.70;  R.  D.  Wood  &  Co., 
Philadelphia,   $25.20  to  526.20.     N;:ad  Jan.   7. 

A+Hartford,  Conn. — The  Boa'  I  of  Water  Commissioners 
has  awarded  the  contract  to  furn  sh  3S  tons  of  6-in..  321  tons 
of  S-in..  353  tons  of  10-in.,  338  ij.j  of  12-in..  Ill  tons  of  16-in., 
347  tons  of  24-in.  c.-i.  water  pipe  and  lOS  tons  of  castings  to 
the  STANDARD  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Bristol, 
Penn..  at  $41,192.  Other  bidders  were:  Charles  Miller  &  Son 
Co..  Utica.  N.  Y.,  $46,656;  Warren  Foundry  &  Machine  Co., 
New  York.  $43,703.20;  R.  D.  ^'ood  &  Co..  Philadelphia.  Penn., 
$42,199.96;  United  States  Cast  Iron  Pipe  &  Foundry  Co..  Phila- 
delphia. Penn.,  $42,119.80.     Noted  Feb.   13. 

-A'JamestoYTn,  N.  Y. — We  are  officially  advised  that  bids 
for  furnishing  labor  and  materials  for  constructing  a  6,- 
000.000-gal.  pumping  engine,  reciprocating  or  turbine,  were 
received  by  the  Water  Commissioners.  Feb.  17.  as  follows: 
Reciprocating  engines:  William  Todd  Co..  Youngstown.  Ohio, 
$43,000;  Bethlehem  Steel  Co..  South  Bethlehem.  Penn..  $23,866; 
Nordburg  Mfg.  Co..  Milwaukee,  Wis..  $19,630:  Wilson  Snyder 
Mfg.  Co.,  Pittsburgh.  Penn..  $19,525;  International  Steam 
Pump  Co..  Buffalo.  N.  Y.,  $19,150;  Allis-Chalmers  Co..  Mil- 
waukee. Wis..  $19,100;  Epping-Carpenter  Co..  Pittsburgh, 
Penn.,  $18,980:  Piatt  Iron  Works,  Dayton,  Ohio.  $17,900.  Tur- 
bines: Piatt  Iron  Works.  Dayton,  Ohio,  $7987;  Kerr  Turbine 
Co.,  Wellsvllle.  N.  Y..  $10,898;  Epping  Carpenter  Co.,  Pitts- 
burgh, Penn..  $11,450;  Delaval  Mfg.  Co..  New  York.  $12,625. 
L.    P.    Hapgood    is   Asst.    Supt.      Noted    Feb.    6. 

New  York,  Jf.  Y, — We  are  officially  advised  that  bids  for 
laying  water  mains  and  appurtenances  in  various  streets, 
were  received  by  Henry  S.  Thompson,  Comr.  Water  Supply, 
Gas  and  Electricity,  Feb.  20,  as  follows:  Walton  Contract- 
ing Co.,  $13,987;  Knight  &  De  Micio,  Inc.,  $15,679;  Saracl 
Contracting  Co.,  $16,698;  James  OLeary,  $15,183;  Joseph 
Grippe,  $19,626;  Draggonette  Contracting  Co..  $15,945;  John 
Cornwell.  $23,829;  Wilton  Construction  Co.,  $19,572;  W.  P. 
Horton  Co.itracting  Co.,  $17,835;  Bell  Ross  Contracting  Co., 
$18. 86 J ;  Henry  E,  Fox,  $16,810;  Louis  D.  Gregory,  $20,657. 
Noted  Feb.   13. 

;*;<«■  Yoriv,  >'.  ¥. — Bids  will  be  received  by  Henry  S. 
Thompson.  Comr.  Water  Supply.  Gas  and  Electricity,  until 
2  p.m..  Mar.  5.  foi  furnishing  and  constructing  a  high-pres- 
sure headquarters  building,  at  No.  226  West  Broadway,  Bor- 
ough of  Manhattan;  furnishing,  delivering  and  installing  eight 
gratings  with  a  hoisting  yoke  in  the  gate  house  at  Muscoot 
Dam  in  the  Town  of  Bedford.  Westchester  County.  -New  York; 
furnishing  and  installing  copper  roofs  on  the  135th  St.  gate 
houoc  and  on  the  north  gate  house  In  Central  Park.  Borough 
of  Manhattan. 

Xew  York,  N.  Y. — We  are  officially  advised  that  bids  for 
furnishing  and  delivering  bronze  shaft  caps  and  appurtenances 
for  the  city  tunnel  of  the  Catskill  Aqueduct.  In  the  city  of 
New  York.  Contract  84.  were  received  by  the  Board  of  Water 
Supply,  Feb.  18,  as  follows:  .\merican  Manganese  Bronze  Co., 
99  John  St..  New  York.  $90,568;  Coldwell-WiUox  Co.,  New- 
burgh.  $111,177;  Hyde-Windlass  Co.,  Bath,  Maine.  $123,296; 
Exeter  Machine  Works.  Pittston.  Penn..  $126,121;  Bethlehem 
Steel  Co..  South  Bethlehem,  Penn.,  $134,290;  William  Cramp  & 
Sons  Ship  &  Engine  Building  Co..  Beach  and  Ball  Sts..  Phila- 
delphia, I'enn..  $139,346;  Paul  S.  Reeves  &  Co.,  1415  Catherine 
St.,   Philadelphia,  Penn.,  $152,859. 

*+lieimar,  N.  J. — We  are  officially  advised  that  the  con- 
tract to  lay  about  4'/4  miles  of  4-  to  10-in.  c.-l.  water  mains, 
with  the  necessary  valves,  hydrants,  specials,  etc.,  has  been 
awarded  to  PARTRIDGE  &  HURKE.  Hohokus.  N.  J,,  at  $18.- 
370.  The  other  bids  were:  T.  J.  Mcdovern.  Trenton.  N.  J., 
$18,865;  Monmouth  Contracting  Co.,  Red  Bank,  N.  J.,  $19,- 
183;  Antonio  Lambo.  Wal<rbury.  Conn..  $19,495:  H.  K.  Cor- 
"vin,  New  York.  $19,831;  Antonio  Costa,  Orange,  N.  Y.,  $20,352; 
/  J.  Hughes.  Newark.  N.  J.,  $20,536;  Daniel  Donavan,  Bay- 
■  nne,  N.  J..  $20,727;  Kelley-McFeely,  Camden,  N,  J,,  $22,- 
056;  Sutton  &  Corson,  Ocean  City,  N.  J..  $22,229;  William  Home 
&  Co..  New  York,  $22,240;  W.  F.  Norton  Co..  New  York,  $22,- 
702:  Pierson  Engineering  &  Construction  Co..  Hartford. 
Conn.,  $23,113;  Atlantic  Construction  &  Supply  Co.,  Atlantic 
City  N.  J..  $23,958;  Watson  Engineering  &  I'onstructlon  Co., 
New  York.  $24,877:  Henry  IC.  Fox,  New  York,  $24,976;  LIddle 
&  Pfeiffer.  Perth  Amboy.  N.  J..  $25.36X;  Sun  Dredging  &  Con- 
struction Co.,  Philadelphia,  $27,687:  John  W.  Heller,  Newark. 
N.  J..  $29,702;  P.  J.  Monaghan.  Perth  Amboy.  N.  J..  $29,819; 
Edward  Jackman.  White  Plains.  N.  Y..  $30  193;  Joseph  Grlpp. 
New  York.  $35,549;  D'Amato  &  Stefanelll.  Newark,  N.  J., 
$41  939  nids  were  opened  Feb.  15,  Clyde  Potts,  30  Church 
St.,  New  York,   Is  Consult.   Engr.     Noted   Feb.  6. 

<ialeton,  Penn. —  An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $45,000,  for  the  Installation  of  a 
complt  le   new   water  system. 

llnniliiirK,  Penn. — The  borough  contemplates  purchasing 
the  pl:iiit  of  the   Windsor  Water  Co 

.lohnNtonn.    Penn We    are    nfllclally    advised    that    Chester 

He  Fleming,  CoMHult.  Engrs..  Union  Hank  Hldg,.  PittsburKh, 
penn  have  been  employed  by  the  Johnstown  Water  Co.  to 
review  all  data  In  connection  with  cost  of  water  to  con- 
sumers. 

Milton,  Penn. — The  citizens  have  voted  to  Increase  the 
api>roprlutlon  of  $20,000  to  $30,000,  for  constructInK  the  pro- 
posed  waler  HVHlem  and  si'Wer  extensions. 

Tamaiiua,  Penn. — An  appropriation  of  $20,000  has  been 
made  for  constructing  a  duplicate  pumping  plant  at  the  ow 
Creek  HeHervolr.  repairing  the  Rabbit  H»n  Reservoir,  and 
raising  the   <lani   of  the  Owl  Creek   Reservoir. 
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,    l)«'l. — The    rity    coiitomplates   a   bond    Issue    nf 

inslallaiioii    ul'   -i   inunlclpal    water   system, 
p,  Md. —  \V.'   arc   ullU-lally   aJvlsi-iI   thai   the   con- 

furnish    sluice-    Kal.s    for    the    new    Lock    Kavi  n    Darn. 

has  b.cii  awarded  the  CoFl'MN  VALVIO  CO.,  Hostuu,  Mass.,  at 
ni:>\  Hlds  were  openeil  l''cb.  12.  Kzr.i  H.  Whitman  Is  Water 
KuKi-.      Noted    Feb.    tj. 

Mi-roll,  S.  f. — An  election  will  probably  soon  be  called  to 
vote  on  a  bond  issue  of  $60,000  for  constructing  water  and 
scwer   systems   and    an   eiectrie-lisht    plant. 

Conyrrii.  (in. — Tile  town  contemplates  the  Installation  of 
.•omplete  water  and  sewer  .systems.  I'.ids  will  probablv  be 
asked  during  the  spring  or  summer. 

(orni-lln.  <in. —  IJonds  for  .$25,000  have  been  voted  for  con- 
structinK    water    and    sewer    systems    here. 

KopI  Memlc.  Fin.— Bids  will  be  received  by  the  Board  of 
Hond  Trustees  until  Mar.  4,  for  constructinp:  a  water  system 
here,  according'  to  plans  prepared  by  the  J.  H.  Mc<"rary  Co., 
.Vtlanta,  Ga.  The  contract  involves  the  const  luction  of  a 
76.000-sai.  steel  tank  on  a  75-ft.  tower,  a  T.'i.oou-Kal.  com- 
pound steam  pump,  and  about  25.000  lin.ft.  of  c.-i.  or  Mathe- 
son  joint  steel  and  a:.-i.  water  pipe.  Bonds  for  $1!),000  were 
recently    voted    for    this    work. 

+Yaxao  City.  MImm. — We  are  officially  advised  that  the  con- 
tract to  furnish  water  meters  during  the  year  1913  has  been 
awarded  to  the  HERSEY  MFG.  CO.,  Boston,  Mass..  at  $8.12 
each  for  Type  F  %-in.  meters.  Bids  were  opened  Feb.  15. 
Noted  Jan.    23. 

Crowley,  l,n. — The  city  contemplates  installing  water  me- 
ters, extending  mains,  and  building  a  reservoir.  Estimated 
cost,  $8000. 

Kenton,  Tenn. — Bids  will  be  received  by  the  city  until  Mar. 
11,  tor  constructing  a  water  system  and  an  electric-light 
plant  here,  according  to  plans  prepared  by  R.  C.  Huston  & 
Co..  Consult.  Engrs.,  Exchange  Bids.,  Memphis,  Tenn.  Noted 
Feb.   20,  as  Denton. 

:Vaxhvllle,  Tenu. — The  Board  of  Public  Works  is  arranging 
to  call  a  special  election  for  May  29,  to  vote  on  a  bond  issue 
of  $2,000,000  for  reconstructing  the  water  system  and  the 
reservoir.     George   W.   Stainback,   is  Chn.     Noted  Jan.    9. 

SanduNky,  Ohio — Bids  will  be  received  by  John  Bing,  Dir. 
Pub.  Ser.,  until  noon.  Mar.  5,'  tor  furnishing  the  necessary 
water  meters  during  the  year  1913.     Edward  A.  Rhode  is  Clk. 

BoHcobel,  Wis. — Bids  will  be  received  by  H.  J.  Johnson, 
Cltv  Clk.  until  S  p.m..  Mar.  12,  for  drilling  a  12-in.  well  TOO 
ft.  deep,  furnishing  330  tons  of  6-  and  8-in.  c.-i.  pipe,  class  B, 
13,000  lb.  special  castings,  43  hydrants;  14  8-,  6-  and  4-in. 
valves  and  boxes,  and  the  construction  of  a  reinforced  con- 
crete reservoir  35  ft.  diameter  by  15  ft.  deep.  The  work  of 
laying  the  water  pipe  will  not  be  let  until  after  it  is  deter- 
mined whether  a  sewer  system  will  be  put  in.  W.  G.  Kirch- 
offer,  Madison,   Wis.,   is  Consult.    Engr.      Noted   Feb.   13. 

ORden,  l««a — Plans  are  being  prepared  for  laying  1% 
miles  of  water  mains.     Bids  will  probably  soon  be  asked. 

Redtleld,  Iowa — Bids  will  probably  be  asked  about  Mar.  1. 
for  installing  a  water  system  and  an  electric-light  plant  here, 
according  to  plans  prepared  by  C.  W.  Roland  &  Co.,  Consult. 
Engrs.,  Des  Moines,  Iowa.  Estimated  cost,  $15,000.  W.  C. 
Newton   is   Town   Clk.     Noted   Oct.    24. 

Sloan,  Iowa — The  town  has  voted  to  install  a  water  sys- 
tem according  to  plans  prepared  by  the  Alamo  Engine  & 
Supply  Co.,  Omaha,  Neb.  S.  J.  Oliver  is  Town  Clk.  Noted 
Oct.  3. 

Woodbine,  Iowa — An  election  has  been  called  for  Mar.  10, 
to  vote   on   the    installation    of   a    water   system    to   cost    $8000. 

Deerwood.  Minn. — The  Oscar  Claussen  Engineering  Co., 
German-American    National    Bank    Bldg.,    St.    Paul,    Minn.,    is 

Preparing   plans    for   a    water    system    here.      Estimated    cost, 
14,000.      Noted   Feb.    6. 

Minneapolis,  Minn. — We  are  officially  advised  that  bids 
will  be  received  by  K.  E.  Alexander,  Pur.  Agent,  until  Mar.  3, 
for  furnishing  four  54-in.,  five  48-in.,  one  42-in.  one  34-in.. 
and  one  30-in.  valve,  also  1239  tons  of  20-in.  c.-i.  pipe,  Class 
A.     Ellis  R.   Dutton  is  Asst.   City   Engr. 

Pine  City,  Minn. — Bids  will  be  received  by  H.  J.  Bierge, 
Village  Recdr.,  until  8  p.m.,  Feb.  28,  for  constructing  a  com- 
plete water  system,  according  to  plans  and  specifications  pre- 
pared bv  the  Oscar  Claussen  Engineering  Co.,  German-Amer- 
ican National  Bank  Bldg.,  St.  Paul,  Minn.  Estimated  cost, 
$20,000.     Noted  Feb.  13. 

Wnrrond,  jiiinn. — Plans  are  being  prepared  by  the  Oscar 
Clausson  Engineering  Co..  St.  Paul,  Minn.,  for  the  installa- 
tion of  a  water  system  here,  estim.ated  to  cost  $8000.  E.  M. 
Heimbach  is  Village  Clk. 

Moline,  Kan. — We  are  officially  advised  that  an  election 
has  been  called  for  Mar.  25,  to  vote  on  a  bond  issue  of  $40,000 
for  installing  a  water  system  and  electric-light  plant.  Plans 
have  been  prepared  bj-  the  Benham  Engineering  Co.,  Okla- 
homa City,  Okia.     Noted  Dec.  12. 

ifYankton,  S.  D. — According  to  press  reports,  the  contract 
to  install  a  complete  water  system  here  has  been  awarded  to 
the  ELI.ERMAN  &  McLAIN  CONSTRUCTION  CO.,  Yankton, 
S.  D.,  at  $51,212.  Bids  were  opened  Jan.  29.  Edmunds  & 
Norgren,   Yankton,  are   Consult.   Engrs.     Noted   Dec.   28. 

Ralmorhiea,  Tex. — The  Mount  Castle  Irrigation  Co.  which 
Will  lay  a  water  distributing  system  here,  will  pipe  the  wa- 
ter from  a  point  three  miles  south   of   town.      Noted  Jan.    2. 

Clarendon,    Tex Bonds    for    $12,000    have    been    voted    for 

purchasing  the  private  water  system.  Plans  will  probably 
soon  be  made  for  extensions. 

El  Paso,  Tex. — The  city  will  install  an  additional  pump 
at  the  water  plant,  to  have  a  capacity  of  3,000,000  gal.  per 
day. 

San  Antonio,  Tex. — J.  Raybould,  Franlt  Newton,  H.  J.  Lamm, 
and  W.  B.  Willin  have  taken  steps  to  construct  a  system  of 
irrigation  in  the  valley  of  Salado  Creek,  eight  miles  from 
here.      The    creek    will    be    dammed    and    a    storage    reservoir 


bum  with  a  capacity  of  about  IBO.000,000  cu.ft.  of  water. 
The    pi.jpoHi'd    system    will    IrrlKale   about    5000    acreH   of    liind. 

ArmHlroiitc,  okin An  election  will  be  held  .Mar.  IH,  to  vote 

on   a   iMinil    i.-isue   of   $13,000   for  exti-ndlnK   the    water  «yHti-m. 

Illnton.  OkIn W'e  are   officially   advlned    that   bIdH   will   be 

ri'ceived  about  Apr.  1,  for  constructlnK  a  water  Hystem  and 
electrlc-llKht  plant,  according  to  plans  and  Hiii-eincutionH  pre- 
pared by  the  Henham  Engineering  Co.,  Oklahoma  City,  Oklu. 
Noted    Oct.    17. 

Cnflon  City,  Colo. — The  City  Council  has  had  plans  pre- 
pared for  the  construction  of  Sanitary  Sewer  iJlstrlct  No.  2. 
J.    V.    l!lake   is  City  Clk. 

UemlnK.    N.    M The    Klo    Mimbrea    Irrigation    Co.    plans   to 

expend  $100,000  for  the  Installation  of  pumping  machinery,  ' 
and  other  development  work  on  Its  6000-acre  tract  of  land 
near   here.      Noted   Jan.   30. 

LewlHton,  Idaho — D.  C.  Wrighter,  City  Engr.  has  pro- 
pared  plans  for  the  construction  of  a  new  Intake  tor  the 
water  system. 

OurheNne,  Itah — Bids  will  be  received  by  the  Board  of 
Directors  of  the  Blue  Bench  Irrigation  District  until  Mar.  5, 
for  purchasing  $100,000  of  bonds.     J.  R.   Wilson  Is  Secy. 

San  Simon,  Arlai — -The  San  Simon  Valley  Land  &  W'ater  Co. 
will  bore  wells  and  construct  an  irrigation  system  o"  Its 
land  near  here. 

Holtvllle,  Calif.— The  Imperial  Valley  Concrete  Co..  El 
Ccntro,  was  low  bidder  at  $13.90  per  cu.yd.  for  constructing 
headgates  at  Station  290  and  690  for  Water  Co.  No.  5.  The 
Mercereau  Bridge  &  Construction  Co.  bid  $19.20  and  $15.20. 

Placervllle,  Cnllf.. — The  Hayward,  Lane  and  Hobart 
Estates  Co.  will  construct  a  dam  to  form  a  reservoir  to  fur- 
nish 500.000  miners'  inches  of  water  for  irrigation  purposes. 
The    cost    of    the   dam    will    be   about    $250,000. 

+San  FranelMco,  Calit. — Contracts  have  been  awarded  by 
the  Panama-Pacific  Exposition  Committee,  as  follows:  In- 
stalling a  high-pressure  fire  protection  system,  to  the 
TURNER  CO..  264  Natoma  St.,  San  Francisco,  at  $152,225; 
installing  a  water  service  system,  to  PHILLIP  SCHUYLER, 
Oakland,  Calif.,  at  $55,305.  Bids  were  opened  Jan.  28.  Noted 
Jan.    16. 

Santa    Maria,    CnlK The    Domestic    Water    Co.    plans    the 

construction  of  a  new  100,000-gal.  steel  tank  on  a  100-ft. 
steel  tower  to  be  equipped  with  an  automatic  pump  starting 
device.  The  company  also  contemplates  replacing  steam 
pumps    with    gas   engines    or   motors. 

+Stoekton,  <'nllf. — The  Pacific  Gas  &  Electric  Corp.  has 
awarded  a  contract  to  JOHN  R.  CAHILL  at  $12,410  for  the 
construction   of  a  concrete  pit   at   the   water   works. 

Tulare,  Calif. — The  city  has  voted  to  install  a  new  muni- 
cipal water  system  estimated  to  cost  $100,000.  Sloan  &  Rob- 
inson, San  Francisco,  Calif.,  are  Consult,  Engrs.  Noted 
Nov.   28. 

Winnipeg,  Man. — According  to  press  reports,  bids  will  be 
received  by  the  Board  of  Control,  until  Mar.  3,  for  the  con- 
struction of  a  reservoir  with  a  capacity  of  18,000,000  gal.  M. 
Peterson   is  Secy. 

Bowmanvllle,  Ont. — Bids  will  be  received  by  the  Town 
Council  until  Mar.  19.  for  installing  a  water  system  here, 
estimated  to  cost  $111,000.  Plans  and  specifications  are  on 
file  at  the  office  of  Chipman  &  Powers,  Consult.  Engrs., 
Toronto.      S.    C.   Hillier   is   aiayor.      Noted    Feb.    13. 

Burk.s'  Fall.<<,  Ont. — The  Town  Council  plans  extensions  to 
the  water  system,  estimated  to  cost  $8000.  Charles  Mc- 
Arthur   is   Town   Clk. 

North  Buttleford,  Sank. — Bids  will  be  received  by  the 
Secretary-Treasurer  of  North  Eattleford,  until  Apr.  15.  for 
furnishing  c.-i.  and  steel  water  pipes  and  specials,  fire  hy- 
drants,  gate  valves,   tile  sewer  pipe  and  junctions. 

Swift  Current,  Sask. — Bids  will  be  received  by  the  Town 
Council  until  noon.  Mar.  17,  for  furnishing  about  600  tons  of 
c.-i.  pipe,  seven  tons  of  specials.  46  valves  and  boxes,  and 
22  fire  hydrants.     George  D.  Mackie  is  Town  Engr. 

Sydney,  N.  S. — The  City  Council  plans  to  build  a  new 
pumping  station  and  pipe  line  and  extend  the  water  svstem. 
Estimated    cost,    $75,000.      D.    McD.    Campbell    is    Engr. 

Mutumoro.s,    Mexico — See    item    under    Electric    Railways. 


+Boston,  MaNH. — We  are  officially  advised  that  the  con- 
tract to  construct  an  underground  sewage  pumping  plant  in 
Sumner  St.,  South  Boston,  has  been  awarded  to  ANTHONY 
BARUFFALDI.  5  Parker  PI..  Somerville.  Mass..  at  $5465.  The 
other  bids  were:  McCarthy  &  Walsh,  $6858;  The  Connors 
Bros.  Co.,  $7380;  William  J.  Barry,  $9800;  John  T.  Scully 
Foundation  Co.,  $10,512;  John  J.  Falvey  &  Co.,  $11,700. 
Noted   Feb.   6. 

Worcester,  Mass. — The  Sewer  Committee  of  the  City  Coun- 
cil has  recommended  the  completion  of  the  Mann  St.  sewer. 
Estimated   cost,    $20,000. 

Ilion,  N.  Y. — According  to  press  reports,  an  election  will 
soon  be  called  to  vote  on  a  bond  issue  for  installing  a  sew- 
age disposal  plant  estimated  to  cost  $33,000.  A.  M.  Ster- 
ling   is    Supt.    of    Sewers. 

+Vew  Vork,  \".  Y. — We  are  officially  advised  that  the  con- 
tract to  construct  a  temporary  dry-weather  fiow  sewer  in 
the  line  of  43d.  St.  from  the  pierhead  line  to  the  bulkhead 
line,  a  sewer  and  appurtenances  in  43d  St.,  from  the  bulkhead 
line  of  Flushing  Bay  to  Ditmars  Ave.,  a  temporary  grit  and 
screening  chamber  in  43d  St..  and  a  sewer  and  appurtenances 
in  Ditmars  Ave..  Bayshore  Terrace,  from  43d  St.  to  51st  St., 
Second  Ward,  has  been  awarded  to  the  LITCHFIELD  CON- 
STRUCTION CO.,  23  Flatbush  Ave.,  Brooklyn,  N.  Y.,  at  $223.- 
788.  The  other  bids  were:  Clancy  &  Van  Alst.  $224,369; 
Dunbar  Construction  Co..  $286,689:  Newman  &  Carey,  bid  for- 
feited- because  one  item  was  not  bid  on;  Joseph  L.  Sigaretto, 
$27S,197;    Eon    Engineering    Co.,    $£76,925;    Leo    K   lley,    $231.- 
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284.  Bids  were  opened  by  Maurice  E.  Connolly.  Pres.  Boro. 
Queens.   Feb.  :^.     Noted   Feb.  6.  ,     ^    .. 

Komlch.  \.  Y. — C.  E.  Harris.  Town  Engr..  has  asked  the 
Corncil  to  appropriate  $6000  for  laying  a  sewer  in  South 
Bread  St..   from  Hayes  to  Division  St. 

+Raebe><t<T.  X.  Y.— The  contract  for  the  construction  of  a 
sanitarv  sewer  in  University  Ave.,  has  been  awarded  to  the 
JOHN   PETROSSI    CO..   at    $14,3S2. 

Schenectady.  \".  Y.— We  are  officially  advised  that  plans 
are  ber"!  prepared  by  George  W.  Fuller.  170  Broadway,  New 
York  Vg^  the  installation  of  a  sewage  purification  plant  at 
Scbene  tacv.     Estimated  cost,  $300,000. 

■k*  ■  Imar.  >-.  J.— We  are  ofHcially  advised  that  bids  for 
eon*T  ."g  about  4%  miles  of  S-  to  IS:*"-  P'P.%!f;^|,'"„^r<rurt 
manh.  es  and  appurtenances,  were  received  b>  the  Borough 
Counc.l  Feb.  15.  as  follows:  T.  J.  McGOVERN  con i kali 
TVO  CO  Trenlin  X.  J..  $21,425  (awarded  contract);  J.  J. 
HuKhes"'XewarkN  J.  $25,339:  A.  Costa.  Orange  N.  J., 
S2S267  Sim  Dredging  &  Construction  Co..  Philadelphia. 
Rnn.' $26-38  Pierso^n  Engineering  &  Construction  Co.. 
Hartford  Conn  $28.7S6:  John  W.  Heller.  Newark.  N.  J..  $29.- 
"l2%an  Dono"van.  Bayonne.  N.  J..  $31,5S5:  Liddell  &  PfeiKer. 
Perth  Amboy.  X.  J..  $31,932:  Partridge  &  Baker  Hohokus. 
N.  J.,  $34,007:  Sutton  &  Corson  Co..  Ocean  City  N  J.,  $34 - 
331-  C.  L.  Brown  Miller.  Cape  May.  N.  J..  $3^.bi9  ^  :.^- 
Monaghan  Perth  Ambov.  X.  J.,  $39,418:  Atlantic  Construction 
*  supply  Co.  Atlantic  City,  N.  J..  $40,354;  D'Amato  &  Stefa- 
nelli  Newark  N.  J..  $41,341;  Watson  Engineering  &  Construc- 
non  Co  New  York.  N.  Y.,  $79,295.  Clyde  Potts.  30  Church 
St     New  York,  N.  Y.,   is  Consult.   Engr.     Noted  Feb.   6. 

'+F«lr»-lew.  >-.  J.— Bids  for  the  construction  of  a  sewer 
system  and  disposal  plant  have  been  received  by  the  Counc.l 
as  follows:  J.  J.  McGARRY.  Edgewater,  N.  J..  $112,450 
(awarded  contract):  Horning  &  Brunner  West  New  \ork, 
iii7iix-  losenh  Murohv  &  Son.  \%  est  Hoboken.  slli.lJi. 
EdwiJd'P  O^NeiU  Je?seV  City,  $120,944;  August  Theil.  Gut- 
tenburg,  $125,000.     Noted  Feb.   6. 

Mlllvllle.  >.  J. — See  item  under  Streets  and  Roads. 

Perth  \mlioy,  >'.  J.— The  City  Council  is  preparing  to  ex- 
tend   the    sewer   system.      Estimated   cost,    $23,500. 

Princeton.    S.    J The    Borough    Council    has    arranged    for 

the  extension  of  the  seWer  system  in  the  northern  section 
of  the  town,  and  the  macadamizing  of  Pine  St.,  and  Cleveland 
Ijine.  A  budget  of  $12,000  for  sewer  construction  has  been 
adopted. 

RidKclield  Park.  S.  J.— The  Village  Engineer  has  com- 
pleted plans  and  specifications  for  a  sewer  in  the  West  View 
Section:  Estimated  cost.  $25,000.  The  plans  have  been  sub- 
mitted to  the  State   Board  of  Health. 

Socaucnm  N.  J. — We  are  officially  advised  that  bids  will  be 
received  about  Mar.  25.  for  the  installation  of  a  sewer  sys- 
tem at  Secaucus.  Adrian  Post  is  Boro.  Clk.  and  Sebastian 
Jlaulbeck   is   Boro.    Engr.      Noted    Feb.    20. 

Milton.  I'enn. — See    item   under   Water  Supply-Irrigation. 

Philadelphia,  Penn. — Bids  will  be  received  by  the  Depart- 
ment of  Public  Works,  until  noon.  Mar.  4.  for  reconstructing 
old  sewers,  boring  and  furnishing  bleaching  powder  for  the 
Pcnnypack  Creek  sewage  disposal  works  M.  L,.  Cooke  is 
Dlr.   of  Pub.    Wks. 

Readlne,  Penn. — The  Board  of  Public  Works  has  author- 
ized the  City  Engineer  to  advertise  for  bids  for  the  con- 
struction of  storm  sewers,  according  to  plans  and  speci- 
fications recently  completed.     Noted  Jan.  30. 

fionieraet,  Penn. — The  only  bid  received  by  the  County 
Commissioners.  Jan.  29.  for  constructing  a  sewage  disposal 
plant  at  the  County  Home  Farm,  was  submitted  by  A\  arner 
Ferner.  Somerset,  a't  $9000.  Clyde  Potts,  30  Church  St.,  New 
York,  is  Consult.   Engr. 

Went  Newton.  Penn. — An  ordinance  has  been  passed  pro- 
viding for  the  construction  of  a  sanitary  sewer  in  Water 
St,  from  Main  St.  to  Mill  A.  thence  along  an  alley  to  the 
river.     S.  L.  Stoner  is  Pres.  Boro.  Council. 

Delmar.  Del.— The  proposition  to  Issue  $40,000  of  bonds 
for  the  Installation  of  a  sewer  system  In  Delmar,  is  under 
PDTislderation. 

^WaHhlnKlon,  I».  V. — Bids  will  be  received  by  the  District 
^•oinmlHsloiierH  until  2  p.m..  Mar.  17,  for  constructing  the 
Rock  Creek  .Main  Interceptor,  and  the  Anacostia  Main  Inter- 
ceptor, according  to  pl.-ins  and  speclflcations  on  file  at  the 
oMlce   of   Engineerings   News.   505   Pearl   St.,  New   York. 

Uanvllle.  Va. — The  city  contemplates  a  bond  issue  of  $10.- 
000  for  sewer  construction. 

I<)rnt'hl»>ric,  Va. — Plans  have  been  prepared  for  construct- 
ing sewers  In  various  streets.  Estimated  cost,  $25,000.  The 
■work  will  be  done  by  city  forces.  H.  I.,.  Shaner  Is  City 
J:  f  1  n  1-. 

WofHlotack,  Va. — The  town  contemplates  the  Installation 
of   a    complete    sewer   system. 

HiKh  Point.  \.  (' — Thi-  city  contemplates  the  Installation 
of  a  sewage  disposal  plant  to  serve  the  western  part  of  the 
city.      Estimated  cost,   $50,000. 

t'onrera.  <•■. — See  Item  under  Water  Supply-Irrigation. 
t'omella.  lim. — See  Item   under   Water  Supply-Irrigation. 

Plant    •'Ity.   Fla. — The    City    Council    has   called    an    election 
on   a    bond   Issue   for  constructing  sewers 


^Cincinnati,  Ohio — Bids  will  be  received  by  V.  T.  Price. 
Dir.  Pub.  Ser.,  until  noon.  Mar.  4.  for  constructing  main  and 
lateral  sewers  with  appurtenances  in  various  streets.  The 
contract  involves  the  construction  of  16.000  ft.  ot  12-  to  60- 
in.  combined  sanitary  and  storm  sewers.     M.  J.  Keefe  is  Clk. 

Cleveland.    Ohio — Bids    will    be    received    by    V 
born,    Dir.     Pub.    Ser..     until     noon.     Mar.     6,    for 
sewers  in  various  streets.     W.  H.  Kirby  is  Secy. 

Bids  will  be  received  by  Charles  W.  Stage,  Dir.  Pub. 
Safety,  until  noon,  Feb.  27.  for  furnishing  materials  and  labor 
for  the  installation  of  a  sewer  system  for  the  new  city 
hospital   buildings. 

Colnmbns.  Ohio — Bids  will  be  received  by  S.  A.  Kinnear. 
Dir.  Pub.  Ser..  until  Mar.  11.  for  constructing  the  West  Side 
storm  sewer  extension,  the  Clintonville  main  trunk  sewer, 
and  sanitary   sewers   in  various  streets. 

+E:iyTla,  Ohio — We  are  officially  advised  that  the  contract 
to  construct  sewers  in  various  streets  has  been  awarded  to 
the  ELYR1.\  CONSTRUCTION  CO.,  Elyria,  at  $4500.  Bids 
were    opened    Feb.    21.      Noted    Feb.    20. 

+  Xen-  Berlin,  Ohi«» — The  Village  Council  has  awarded  the 
contract  for  the  construction  of  a  sewer  system  and  sewage 
disposal  plant  to  F.  R.  STONE,  Lima,  at  $18,573.  Bids  were 
received   Feb.  4.      Noted  Jan.   23. 

Sidney,  Ohio — Bids  will  be  received  by  D.  H.  Warner. 
Dir.  Pub.  Ser.,  until  Mar.  11,  for  constructing  S-  to  24-ln. 
storm   sewers   in   various   streets.      Noted   Jan.    23. 

^Bedford.  Ind. — Press  reports  state  that  a  contract  to  con- 
struct a  sewer  here  has  been  awarded  to  J.  J.  QUINN  &  CO., 
Bedford,    at   $22,500. 

Michigan  City,  Ind. — The  Board  of  Public  Works  will  soon 
ask  liids  for  constructing  a  trunk  sewer  about  15,000  ft.  long. 
Harry  M.   Miles  is  Engr. 

+Rlchniond.  Ind. — The  contract  for  constructing  sewers 
in  various  streets  his  been  awarded  to  F.  E.  SLICK,  Rich- 
mond, at  $21,500.  Bids  were  received  by  the  Board  of  Public 
Works,   Feb.    13.      Noted  Feb.   6. 

VIncennes.  Ind. — According  to  press  reports,  bids  will  be 
received  by  the  Board  of  Public  Worlvs  until  Mar.  10,  for  con- 
structing three  miles  of  storm  sewer.  Estimated  cost,  $30,- 
000.      C.   L.  V.   Tucker  is  City  Clk.     Noted  Feb.   20. 

Ludington.  .Mich. — We  are  officially  advised  that  bids  will 
be  received  by  the  Board  of  Public  Works  until  1  p.m..  Mar. 
17,  for  constructing  about  3500  ft.  of  vitrified  pipe  sewers. 
Dean    Thompson    is   City    Clli. 

Union  City,  Mich. — An  election  has  been  called  for  Mar.  10, 
to  vote  on  a  bond  issue  of  $30,000  for  the  Installation  of  a 
sanitary  sewer  system.     Cox  &  Norton,   Coldwater,  Mich.,  are 

Consult.    Engrs. 

Fulton,  III. — E.  O.  Hills,  Engr.,  has  prepared  preliminary 
plans  and  estimates  for  the  construction  of  a  sewer  system 
here,  to  cost  about  $30,000.     Noted  Dec.  19. 

Marinette.  Win. — The  City  Council  has  voted  to  submit  to 
the  voters  at  the  election  on  .\pr.  1,  the  question  of  voting 
$20,000  for  the  construction  of  a  sewer  in   the  Fifth  Waid. 

Toledo,  Iowa — Bids  will  be  received  by  the  City  Council 
until  7  p.m..  Mar.  10,  for  constructing  a  sewage-disposal  plant 
and  an  outlet  sewer.  Plans  and  specifications  are  on  file  at 
the  office  of  J.  N.  LIchty.  City  Clk.,  or  may  be  obtained  from 
S.   Steigerwalt,   Consult.    Engr.,    Nevada,    Iowa.      Noted    Feb.    13. 

Gibbon,  .Minn. — Bids  will  be  received  by  C.  W.  Carlson, 
Village  Clk..  until  Mar.  3,  for  furnishing  material  and  laying 
water   mains.     Noted  Jan.  23. 

Dodge  City,  Kan. — A  preliminary  survey  has  been  made  for 
the   installation   of   a  complete   sewer  system   here. 

Richmond,  Mo. — We  are  officially  advised  that  bids  will  be 
received  by  R.  E.  Brown.  City  Clk.,  until  2  p.m..  Mar.  6.  for 
constructing  a  sewer  system  and  a  septic  tank,  estimated  to 
cost  $20,000.  The  contract  Includes  main  trunk  sewers,  sep- 
tic tank.  40  manholes,  and  about  6000  ft.  of  10-,  12-  and  15-ln. 
pipe.     W.  A.  Mullen  is  City  Engr.     Noted  Jan.  30. 

St.   JoMcph.    Mo. — The    City    Council    has   appropriated    $20.- 

000   for  constructing   the   Whitehead   Sewer. 

St.  I.oulii.  Mo. — Bids  will  be  received  by  the  Board  of 
Public  improvements  until  noon.  Mar.  7,  for  Letting  No.  10,- 
847,  for  the  construction  of  sewers  in  Chaise  Creek  Sewer 
District  No.  7.  Letting  No.  10,849,  for  the  construction  of 
Forest  Park  Storm  Water  Channels.  Letting  No.  10,848,  for 
the  construction  of  sewers  In  Mncklind  Ave.  Sewer  District 
No.  1.  Plans  and  speclflcations  are  on  flic  at  the  office  of  the 
Board    of    Public    Improvements.      Mnxime    Reber    Is    Pres. 

Rockdale,  Tex. —  An  election  has  been  called  for  Feb.  26, 
to  v<ite  on  a  bond  Issue  of  $30,000  for  purchasing  and  Improv- 
ing  the    water   system. 


i-n  called  for  Mar.   18. 
extending    the    sewer 


fr>r   .M 

and    paveni'iils. 

Arllnicton    lielKhl 

all  bIdM  received  l>y  A 
constructing  Ranltary  n 
rejected.      New  bids  will 


Ohio — We     are     offlclally     advised     that 
A.    J.    f)rth.    Village    Clk..     Feb.     17.    for 
Kewers    In    various    HtreetH,    have    been 
lion  be  asked.     Noted  Jan.   23. 

Cellna.  Olilo — The  Village  Council  has  passed  an  ordi- 
nance authorizing  a  bond  IsHUe  of  $80,000  for  constructing  a 
•  oniplele  sanlliiry  and  storm  water  acwur  system.  Noted 
Jiin     311 


Armstrong.  Okla.— .\n  election  has  be 
to  vole  on  a  bond  Ishu.'  of  $72,000  for 
system. 

Henryetia,    Okla We    are    offlclally    advised    that    the    city 

has  retained  the  lienhain  Knglni'ering  Co.,  Oklahoma  City, 
Okla..  to  prepare  plans  and  Hpeclflcatlons  and  supervise  the 
Installation  of  a  sanitary  sewer  system  here,  estimated  to 
cost    $50,000. 

+  \oKnleM.  %rl«, —  We  are  officially  advised  that  the  con- 
tract to  <'iiiiHtruet  II  siwer  syMti'in  heri',  has  been  awarded  to 
the  HA.MILTON  lilioS.  CONSTHIM^TION  CO.,  Nogales,  at 
$43,700.  The  other  bids  wi'ri':  American  Light  *  Water  Co., 
$44,200;  Concreti-  ConHl ruction  Co.,  $44,223;  l-TT  M.  Kby.  »44.3.19: 
Dulton  *  Campbell,  $44,fir.«;  n.  C.  Lowell,  Los  Angeles,  Calif., 
148.450.  Bids  were  opened  Feb.  15.  L.  W.  Mix  Is  Mayor. 
Noti'd    Jan.    23. 

+  \lbamhra,  Calif. — Wo  are  omdally  advised  that  n  con- 
tract to  construct  sewers  here  has  been  awarded  to  ANDRHW 
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11(11. 1.OWAV,  IViSiulriia,  Calif.,  at  $lf>,085.  O.  M.  Ciiulk  U 
C'lly    Oik.      NoliHl   Jan.    IG. 

Sun  DU'Ko,  Cnllf. — The  city  contemplates  Improvements  to 
Us  water  ami  sewer  systems.  Bids  will  soon  be  asked  for 
furnishing   4!>00   tons  of  e.i.   pipe  and   nttings. 

+Snntu  Monleii.  Cullf. — We  are  oMlcially  advised  that  the 
contraet  to  construct  a  sewage  disposal  plant  at  the  National 
Soldiers'  Home  has  been  awarded  ti)  the  J.  I).  KNKBN  CiiN- 
THACTING  CO.,  Santa  Monica.  Calif.,  at  «lSl.SOi).  Noted 
.Ian.   30. 

STHKICT.**    .WD    KU.VDS 

+  \arrnicau8ett  Pier,  U.  I. — A  contract  has  been  awarded  to 
the  BKISTOW  HUOS.  I'i  KNOWl.blS  CORPORATION,  at  $43,- 
055,  for  constructing  two  miles  of  new  road,  and  resurfacing 
four   miles   of   old   road. 

+Unn'alu,  N.  V The   City  Council  has  awarded  a  contract 

to  the  GERMAN  ROCK  ASPHALT  &  CKMENT  CO.,  at  $47,930. 
for  repavlng  Amherst  St.,  from  Military  Road  to  Elmwood 
Ave.  The  Commissioner  of  Public  Works  has  been  directed 
to  advertise  for  bids  for  paving  Roma  Ave.,  and  for  repaying 
Grote.  Cottage  and  Peacock  Sts.     Francis  G.  Ward  is  Conir. 

New  York,  Ji.  Y, — The  following'  bids  were  received  by  the 
Board  of  Water  Supply  for  surfacing  with  vitrified  brick  the 
highways  around  the  Ashokan  Reservoir  under  Contract  No. 
134.  A.  L.  Guidone  &  Co.,  $1,301,130;  John  E.  Consalus.  $1,334.- 
800:  Booth  &  Flinn,  Ltd..  $1.3S3,755:  Samuel  Beskin,  $1,396.- 
830:  MacArthur  Bros.  Co..  $1,426,750;  Chas.  \V.  Blakeslee  & 
Sons.  $1,531,815;  Winston  &  Co.,  $1,573,300:  F.  W.  Stler.  $1,612.- 
965;  J.  F.  Cogan  Co.,  $1,631,040:  Joseph  Di  Benedetto,  $1,659.- 
430.      Charles   Strauss   is    Pres.    of   the   Bd.      Noted   Jan.    2. 

Xen-  York.  N.  Y.  (Borough  of  Richmond) — Bids  will  be 
received  until  noon,  Mar.  4  by  the  President  of  the  Borough 
of  Richmond.  Borough  Hall.  St.  George.  New  Brighton,  for 
furnishing  and  delivering  166.000  gal.  bituminous  road  sur- 
facing material  with  tar  as  base,  and  240.000  gal.  of  ma- 
cadam road  binder  with  asphalt  as  base.  George  Cromwell 
is  Pres. 

Bids  'Will  be  received  until  2  p.m..  Mar.  6.  bv  the  Presi- 
dent of  the  Borough  of  Manhattan.  Room  180S,  21  Park  Row. 
for  various  improvdments  in  portions  of  the  following 
streets:  Gramercy  Park.  East  and  West.  Henry,  Eighth.  12th. 
29th.  35th,  38th.  40th.  44th,  47th,  53d.  54th  and  109th  Sts.. 
and   First   Ave.     George    McAneny    is    Pres. 

+Pan'llni;,  N.  Y. — A  contraet  has  been  awarded  by  the 
Town  Supt.  of  Streets  to  MICHAEL  R.  SPINO.  Fishkill-on- 
Hudson,  at  $13,775  for  construction  of  a  road  on  Quaker 
Hill. 

•fcSclieiiecfady,  N.  Y. — Bids  will  be  received  until  2:30  p.m.. 
Mar.  5,  by  the  Board  of  Contract  and  Supply  for  about  100.000 
sq.yd.  asplialt  pavement  on  a  concrete  base.  Fred  E.  John- 
son is  Secy.  Bd.      Chas.   A.   Mullen   is  Comr.   of  Pub.   Wks. 

^.Mtllville,  Si.  J. — Bids  will  be  received  until  8  p.m..  Mar. 
21.  by  the  Common  Council  for  various  street  improvements. 
The  work  includes  21.100  sq.yd.  of  pavement.  6800  cu.yd.  of 
excavation,  resetting  6S0O  lin.ft.  curb.  820  ft.  30-ln.  vitrified 
pipe  sewer.  Newton  B.  V\'ade  is  Citv  Engr.  L.  H.  Ilogate  is 
City  Recdr. 

Pompton  Lakes,  N.  J. — Bids  will  be  received  until  Mar. 
6  by  the  Mayor  and  Borough  Council  for  construction  of 
sidewalks  on  various  streets.  The  appro.ximate  quantities 
are  35.000  sq.ft.  concrete,  and  10.000  sq.ft.  bluestone  flagging. 
Henry    Grab    Hershfield    is    mayor. 

ik^Chambersburg:,  Penn. — Bids  will  be  received  until  8  p.m.. 
Mar.  24.  by  the  Borough  Council  for  the  construction  of  ap- 
proximately 15.700  sq.yd.  of  street  paving.  R.  M.  Huber  is 
Boro.    Engr.      C.    H.    Patterson   is   Boro.    Clk. 

IDast  MoKeeNport,  Penu. — Bids  will  be  received  until  1:30 
p.m..  Mar  1,  by  the  Borough  Council  for  various  improvements 
on  portions  of  Broadway.  Woodmont.  Fifth  and  Punta 
Gorda  Aves.  and  Josephine  St.  E.  P.  Churchfleld  is  Boro. 
Secy.  Douglass  &  McKnight,  1709  Union  Bank  Bldg.,  Pitts- 
burgh, are  Boro.   Engrs. 

^Varwood,  \V.  Va. — Bids  will  be  received  until  8  p.m.,  Feb. 
28,  by  the  Town  Recorder  for  constructing  about  118  concrete 
street  crossings,  and  1000  ft.  5xl8-in.  concrete  curbing. 
Frank  Klein  is  Recdr. 

Jacksonville,  Pla. — We  are  officially  advised  that  all  bids 
received  Feb.  10.  by  the  Committee  on  Public  Works,  for  ap- 
pro.ximately  98.826  sq.yd.  street  paving,  were  rejected,  and 
the  work  will  not  be  readvertised  for  several  weeks.  J.  Evarts 
Merrill   is  Asst.   to   Secy.      Noted   Jan.    16. 

Orlando,  Fla, — Bids  will  be  received  until  10  a.m..  Mar.  4 
by  the  Board  of  Commissioners  of  Orange  County  tor  con- 
struction of  about  140,000  sq.yd.  vitrified  brick  paving  in 
Road  and  Bridge  District  No.  1.  B.  M.  Robinson  is  Clk.  The 
H.  S.  Jaudon  Engineering  Co..  Atlanta  and  Savannah.  Ga..  is 
Engr.-ln-Charge. 

Birmingham,  .Via. — The  Citv  Commission  has  decided  to 
pave  22  blocks  of  streets  at  an  estimated  cost  of  $250,000. 
Bids  will  be  asked  on  asphalt,  wood  blocks  and  bitulithic. 
Walter  G.   Kirkpatrick   is    City   Engr. 

Bids  will  be  received  until  3  p.m..  Mar  18,  by  the  City 
Council,  for  approximately  55,000  sq.yd.  street  paving,  divided 
as  follows:  15.000  sq.yd.  asphalt,  bitulithic.  asphaltic  con- 
crete or  bituminous  concrete.  15.000  sq.yd.  asphalt  or  bitu- 
lithic. 15.000  sq.yd.  asphalt,  bitulithic  or  wood  block.  10.000 
sq.yd.  plain  concrete.     Walter  J.  Kirkpatrick  is  City  Engr. 

Natchitoches,  I,a. — Bids  will  he  received  until  Mar.  10  by 
the  Mayor,  for  about  20,000  sq.yd.  of  gravel  surfacing  on  vari- 
ous streets.      Geo.   W.   Kile   is  Mayor. 

Chattanooea,  Tenn, — The  Citv  Commissioners  are  consid- 
ering the  reconstruction  of  Market  St.,  from  the  Terminal 
station  to   Ninth  St. 

+IioulsTllIe,  Ky. — Contracts  for  street  improvements  have 
bten   awarded  as   follows    by    the    Board   of  Public   Works:   To 


the  AMI'.HICA.N  .STANDARD  ASPHALT  CO..  LouImvIII.-.  at 
r...'J,'!7;.'^ ','.';  '.'.'IV,','"-'  '■•loadwav.  from  33.1  to  Llnroln  i'.mhI.  Ih.- 
1IKNH\  UK  KIOI,  CO.,  l,,„.iHvllIe.  ut  «31.176.  for  paving  Third 
J'.'v,,^.',;,".', '^',"'J!  '"  H'oadway,  with  aH|)halt;  to  the  JEFFERSON 
COUNTY  C<JNSTRU(rriON  CO.,  LoutHville,  at  »10.9!)0,  for  Oak 
St.,  from  Brook  ti.  Third,  and  from  Fourth  to  Seventh,  with 
asphalt;  to  the  LOUISVILLE  ASPHALT  PAVING  C(J.,  at  «r.877 
for  reconstructing  Fourth  St.,  from  .Market  to  JefTerson.  with 
wood  block  Alley  contracts  aKgregatlnK  $33,400  were 
awivrded  to  the  J.  VV.  GOSNELL  Co..  the  HENRY  MICKEL  CO, 
and   the  L.    R.    FIGG  Co.      VltrlHeil   Id.uk    will   be   uH.-d. 

The  Hoard  of  Public  Works  will  soon  receive-  bidH  for  re- 
paving  Main  St.,  from  Fourth  to  Fifth,  with  wood  block, 
and  for  rt-paving  Market  St..  from  Campbell  to  Johnson  Sts., 
with    vitrified   brick.      Roger  McGrath    Is  .Secy,   of   the   Bd. 

Padncnh.  Ky.— Bids  will  be  received  until  Mar.  4,  by  the 
Fiscal  Court  of  McCracken  County,  for  the  construction  of 
d  rt  roads  in  the  county.  The  work  will  be  awarded  In  three 
divisions. 

AVInchcNter.  Ky.— The  City  Council  has  decided  upon  eight 
blocks  of  street  paving   with   vitrified   block. 

+<'nnton.  Ohio — A  contract  has  been  awarded  by  the  Board 
of  Control  to  P.  FRESHWATER.  Cleveland,  at  $19,502,  for  the 
lmt)rovement  of  South  Harrison  Ave.  Other  bidders  were: 
Logan  D.  Burd,  at  $22,847,  and  John  Skeels,  at  $20,365.  Walter 
S.    Ituff   Is   Dir.    of  Public   Service.      Noted   Jan.    16. 

+Contra(2ts  have  been  awarded  by  the  Board  of  Control 
for  the  following  street  improvements:  For  paving  .\ult- 
man  Ave.  to  PRESS  CAMPBELL  at  $20,730;  Linden  We  to 
the  F.  A.  DOWNS  CONSTRUCTION  CO.,  at  $31,431;  East  Lake 
^fv  Jnn '"r,  °V '^"P"  at  $33,803.  Cassilly  St.,  P.  J.  HAHN  at 
$17..i00,  Dueber  Ave.,  F.  .\.  DOWNS  CONSTRUCTION  CO.  at 
$32,256  North  Dewalt  St.,  PRESS  CAMPBELL  at  $5435,  East 
South  St.,  P.  J.  HAHN,  $8367.  P.  H.  Weber  Is  City  Engr. 
Noted  Jan.   16. 

Cincinnati.  Ohio — Bids  will  be  received  until  noon  Mar  5 
by  the  Director  of  Public  Service,  for  Improving  nortlons  of 
Dunseth.  Goose.  Diftmond  and  Noah  Alleys.  V.  T.  Price  is 
Dir.      M.  J.   Keefe   is  Clk. 

Bids  will  be  received  until  Mar.  4,  by  the  Director  of  Pub- 
lic Service,  for  paving  East  Eighth  and  East  Fifth  Sts..  with 
granite   block. 

Cleveland.  Ohio — Bids  will  be  received  until  11  a.m..  Mar. 
12.  by  Commissioners  of  Cuyahoga  County,  for  improvement 
or  Station  Road  from  Brecksville  Cemetery  to  the  Baltimore 
&  Ohio  R.R.  station.  Brecksville  Township.  John  F.  Golden- 
bogen   IS   Clk. 

+Coliimltus.  Ohio — We  are  officially  advised  that  the  Di- 
rector 9f  Public  Service  has  awarded  contracts  as  follows,  for 
?HT,'>.',^'£'P''''^'i""^"'s-  Paving  Engler  and  19th  Sts..  to  S.  T. 
}>^}'^S7-  •■^'  *^^''*  ""<!  ^^517.  respectively;  Kossuth  St..  to 
gEIGELE.  GARNES  &  CO.,  at  $4571;  Maynard  Ave.  to  B  F 
PATTERSON,  at  $4458:  Poplar  Ave.  to  WM.  M.  GRAHAM  a> 
$10,846;  Walters  St..  Medary  and  Deming  Aves.  to  M  F. 
HALEY,  at  $9499.  $18,131  and  $17,785,  respectivelv  Henrv 
Maetzel  is  City  Engr.      Paul  B.  Kemper  is  Clk.     Noted  Jan.  3(). 

+CoInml>uH.  Ohio — Bids  were  received  by  the  State  High- 
^L'^^'t?"™'"'''®'?,"'^'"-  ^^^-  1^'  f^""  gi-ading:  and  paving  with  brick 
the  Ravenna  Y^oungstown  Road,  Palmyra  Township  Portage 
County.  The  length  is  2.27  miles.  The  estimated  cost  of  con- 
l,'T'"„H^^',°r'] .  ^^''^^  $30,521.  The  bids  were  as  follows:  W.  H. 
RINGWALD  &  SON,  Chillicothe.  Ohio,  $30,400  (contract 
awarded);   and  H.   F.  Green,   Ravenna.   Ohio,   $30,202. 

Fostoria.  Ohio — Bids  will  be  received  until  Mar  14  bv  the 
Director  of  Public  Service,  for  13.440  sq.yd.  paving  on  West 
North  St..  and  7240  sq.yd.  on  West  South  St.  Bids  will  be  con- 
sidered on  vitrified  brick  and  asphalt  block.  A.  B  Hollen- 
baugh  is   DIr. 

Newark.  Ohio — We  are  officially  advised  that  bids  will  be 
received  until  noon.  Mar.  12.  bv  the  Director  of  Public  Ser- 
vice, for  the  improvement  of  various  streets.  Bids  will  be  con- 
sidered on  any  kind  of  standard  pavement.  The  work  includes 
51,961  sq.yd.  paving.  25.143  lin.ft.  straight  curb,  1020  Hn.ft. 
curvecJ  curb,  1694  lin.ft.  edging  and  28.240  cu.yd.  excavating. 
C.  H.   Wells  IS  City  Engr. 

+New  Concord,  Ohio — We  are  officially  advised  that  the 
Village  Council  has  awarded  a  contract  to  HOUSTON  & 
HENDERSON.  Logan.  Ohio,  at  $30,000,  for  paving  Main  St 
with  vitrified  brick.  J.  R.  Tanner,  Zanesville,  Ohio,  is  Engr 
W.  G.  McKinney  is  Village  Clk.      Noted   Feb.   6. 

+Norwalk.  Ohio — The  Director  of  Public  Service  has 
awarded  a  contract  for  paving  East  Main  St.  to  the  MODERN 
CONSTRUCTION  CO..  Fremont.  Ohio,  at  $13,271;  for  paving 
Townsend     .\ve.     to    the    BUCKEYE    ENGINEERING    CO..    at 

$17,355.     Noted   Feb.  13. 

+St.  Paris,  Ohio — .\  contract  has  been  awarded  by  the 
Village  Council  to  WELSCH  &  JONES,  Marvvllle,  Ohio,  at 
$25,695.  for  paving  Springfield  St.  C.  F.  Oftenbacher  is  Vil- 
lage   Clk. 

:A^Sidney.  Ohio — Bids  will  be  received  until  noon.  Mar.  11, 
by  the  Director  of  Public  Service  for  paving  various  streets 
and  alleys.  Bids  will  be  accepted  on  any  kind  of  standard 
paving  material.  The  approximate  quantities  are:  35.190 
cu.yd.  grading.  66.327  sq.yd.  paving.  27.476  lin.f;.  curbing: 
8749  lin.ft.  of  8-  to  24-in.  sewers.  D.  H.  Warner  is  Dir.  The 
Smlth-Boulay    Co..    Toledo,    phio.    is    Engr.    in    Charge. 

+Indiana — Contracts  for  roads  improvements  in  Indiana 
have  been  awarded  as   follows: 

Crawfordsville.  by  Commissioners  of  Montgomery  Couiitv 
to  O'CONNOR  BROS,  at  $5202  for  the  Smith  Road  "Franklin 
Township,  at  $6792  for  the  Frank  Graves  Road,  Union  Town- 
ship: to  N.  F.  SCRIBNER  at  $5500  for  the  Reeves  Road. 
Brown  Township:  to  SNY'DER  &  B.\RNETT  at  $10,874  for 
the  Miles  Road.  Brown  Township:  to  J.  A.  HARDER  at 
$19,337   for   a    road    in  Union    Township. 

Vincennes,  by  Commissioners  of  Knox  Countv.  to  J  C 
RODGERS  at  $7997  for  the  Downey  Road:  to  GEORGE  MOR- 
G.^N  at  $5137  for  the  Fox  Road:  to  H.  T.  JONES  at  $4990  for 
the    .\ulteitner    Road. 

Versailles.  by  Commissioners  of  Ripley  County  to 
CHARLES  W.  BAYLOR.  Batesville.  Ind..  at  $7623  for  a  road 
in  Ripley  Township. 
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Bloomfield.  Ind. — Bids  will  be  received  until  liar.  25.  by  the 
City  Council  for  paving  about  two  miles  of  streets  with  bricK. 

Crown  Point,  Ind. — Bids  will  be  received  until  noon.  Mar. 
5.  bv  Commissioners  of  Lake  County  for  constructiori  of  the 
W  G  Wrierht  Road.  Calumet  Township,  and  the  John  (j. 
Becker   Road.   North   Township.      Charles   A.   Johnson   is   Audr. 

Peoria.  III. — The  Board  of  Local  Improvements  has  de- 
cided to  pave  portions  of  Caroline.  Catherine.  State.  Hen- 
rietta Charlotte.  Hamilton  and  Willow  Sts..  at  an  estimated 
cost  of  $70,971.      L.    U.  Jeffries  is   City   Engrr. 

-ARossvllle,  III. — Bids  will  be  received  until  9  a.m..  Mar.  10, 
by  the  Board  of  Local  Improvements,  for  construction  of 
30.430  sq.vd.  vitrified  brick  paving.  AbDut  3386  lin.ft.  stone 
curb  17,473  lin.ft.  combined  curb  and  gutter  will  also  be 
rit4u'ired.  Payne  &  Barr.  Fischer  Bldg.,  Danville,  111.,  are 
Engrs.   in  Charge. 

BurllnKton,  Iowa — Bids  will  be  received  until  Mar.  10,  by 
the  Citv  Council,  for  paving  15  blocks  of  street  with  brick 
and  four  blocks  with  concrete  pavement.  F.  C.  Norton  is 
Mayor.     Henry  G.  Volmer  is  City  Clk. 

Hampton,  Iowa — We  are  ofHcially  advised  that  bids  will 
b.-  r.ceived  until  Mar.  11  by  the  City  Clerk  for  about  42 
blocks  of  concrete  paving  and  26,913  lin.ft.  of  curbing.  The 
estimated  cost  is  $65,000.  F.  G.  Luke  in  City  Clk.  A.  G. 
Baker  is  City  Engr.     Noted  Dec.  12. 

+Hrlena.  Ark. — The  Commissioners  of  Walnut  St.  Dist. 
havl  awarded  a  contract  to  the  SOUTHERN  BITULITHIC  CO., 
for  SOOO  sq.vd.  of  brick  paving.     L.   R.  Parmelee  is  City   Engr. 

.\  new  paving  district  has  been  formed  to  pave  Perry  St. 
with  brick,  using  the  present  macadam  as  a  foundation. 
About  10,000  sq.yd.   will  be  required. 

HonKton.  Tex. — Bids  will  be  received  until  noon.  Mar.  3.  by 
the  Citv  Secretary  for  the  grading  and  paving  of  Capitol  .We. 
from  Caroline  to  Chartres  Sts..  with  Texaco  asphalt,  and  for 
grading  and  paving  Lamar  Ave.,  from  Main  to  Milan  Sts., 
with  creosoted  wood  block.  Frank  L.  Dormant  is  City  Engr. 
Dan  C.  Smith,  Jr.,  is  City  Secy. 

Denver,  Colo. — The  Board  of  Public  Works  plans  to  pave 
various  alleys  in  the  residence  districts  at  an  estimated  cost 
of  $19,337.     Seth  B.  Bradley  is  Pres.  of  the  Bd. 

El  Centra,  Calif. — This  city  will  advertise  for  bids  for 
paving  live  miles  of  streets  with  bitulithlc. 

+  Imperlal.  Calif. — H.  H.  PETERSON.  Imperial,  was  awarded 
the  contract  for  paving  two  miles  of  Imperial  Ave.  and  Eighth 
Sts.     The  work  will  cost  over  $100,000. 

LuM  .\nKeleH.  Calif. — The  Llewellyn  Iron  Works  was  the 
lowest  bidder  at  $24,997,  for  furnishing  and  erecting  398 
cast-iron  ornamental  lamp  posts,  with  globes  and  inside  wir- 
ing, for  the  lighting  of  Seventh  St.,  Irom  the  Los  Angeles 
River  to  Hoover  St.  Other  bids  were:  B.  F.  Kierulff.  Jr., 
$27,244;  J.  C.  Farrar,  $30.7S7:  Southern  California  Electric  Co., 
$31,342.50;  Newberry  Benheim  Co.,  $31,641;  Pacific  Engineer- 
ing  Co.,    $33,867. 

+A  contract  was  awarded  to  E.  A.  BAKER,  at  $25,516,  for 
improving  portions   of   various   streets. 

THE  F.\lRCHlLD-G!LMORE-WlLTON  CO..  Los  Angeles, 
was  awarded  the  contract  at  $6713.  for  improving  a  section  of 
Westmoreland    Blvd. 

+  A  contract  has  been  awarded  by  the  Board  of  Public 
Works  to  FORD  &  STOUT,  at  $34,854,  for  paving  with  asphalt 
and  otherwise  improving  Santee  St..  from  Eighth  to  Washing- 
ton Sts. 

R.  D.  List.  1021  Central  Bldg..  will  soon  be  ready  to  receive 
bids  for  street  improvement  work  in  Chesterfield  Square.  The 
work  includes  the  p.avlng  of  about  six  miles  of  streets  with 
asphalt  under  city  specifications,  together  with  constructing 
cement  curbs  and  sidewalks,  gutters,  etc. 

+!<iallnaM,  rallf. — U.  F.  KESTER  has  been  awarded  the  con- 
tract at  ^:^605  for  constructing  the  Monterey  end  of  the  Coal- 
inga-Parkfield   Road. 

♦San  PranelHco.  Cnllf. — The  Panama-Pacific  Exposition  Co. 
awarded  a  contract  to  the  SUNSET  CO.N'STRUCTION  CO.,  62 
I'oHt  St.,  at  $13,446,  for  grading  the  site  tor  the  Liberal  Arts 
Bldg. 

.Montreal,  (Ine. — The  Board  of  Control  has  had  plans  pre- 
p.ired  for  paving  over  100  sections  of  various  streets  during 
1913  at  an  estimated  cost  of  $1,764,115.  Bids  will  be  asked 
as  Boon  as   the  City   Council   appropriates   necessary   funds. 

Ht.  CatbrrlneN,  Ont. — The  City  Council  has  decided  to  pave 
Lake  St.  from  Queen  to  Ontario  Sis.  with  bitulithlc,  and  to 
lay  concreli-  pavementH  on  Midland  and  Summer  St.s..  Park 
I'lttce  and  Helllwell  Lane.  The  work  will  beirin  as  soon  as 
the   weather  permits. 

I\DI'NTI(I\I,    WOHKS 

fhloopee  Failii,  .MnKM. — The  Taylor  Uramley  Knitting  Co.  Is 
having  plans  prepared  for  the  construction  of  an  addition, 
311x75  ft.,  four  stories,  of  brick,  to  Its  factory  at  Chlcopee 
Fall«. 

Lowell,  .MnM. —  P.lds  will  be  received  until  Mar.  1,  for 
conHtructlng  a  foundry  and  cupola  building  for  the  Saco 
I.«well  Shop.  The  tiulldlng  will  be  of  brick  and  steel,  one 
Hlory,  50x220  ft.,  and  Is  cHtlmati-d  to  cost  $50,000.  Plans  were 
prepare  <l  by  the  Hooper  Faulkner  Engineering  Co.,  166  Broad- 
way, .N.-w   York. 

Nouth  Mnnehexler.  Conn. — The  .1.  T.  Robertson  Co.  will 
l.iilld  an  ad<litlon  to  Its  factory  on  Hllhird  St.  Tt  will  be 
'.^"■iT,  .".""■'""  "'  '"••'■'<■  'nlll  conHtructlon.  50x150  ft.  Walter 
P..  KIdde.   140  r.dar  St..   New   York,   Is  Arch. 

Nouth  \ornalk.  Coan — Cluett-p.  abody  &  Co.,  South  Nor- 
walk.  collar  manufaclurerM.  have  |>urchnscd  the  plant  of  the 
r/'  rl'''-  "l'""!"  '■"•.  ""d  win  remodi'l  and  erect  n  five-Htory 
HOxl"0-fl.   factory. 

,    .^Ihany.  \.  v.— The  P    M    HoHler  Ice  Crenm  Co.  Ih  reclvlne 

I.IdH    for    Ihi'    conHtructlon    of   a    Iwo-Mtory    and    basement    far- 

torv.   40x70  ft..  eHtlmaled  to  cost  $40.(iOfl,     F.  M.  Hosier  In  Pres. 

+  nnfral»,   W.   Y.— The    KInif   Hewing   Machine    Co.,    nans   St.. 

baa  awarded  a  contract  to  CHARLES   ItKHHECU'H  SONS  CO., 


1151  Main  St.,  for  the  construction  of  a  one-  and  two-storv 
foundry,  117x202  ft.  The  estimated  cost  is  $35,000.  Noted 
Feb.    13. 

+The  Otis  Elevator  Co.,  2S1  Chicago  St.,  has  awarded  a 
contract  to  CHARLES  H.  EVERITT,  White  Bldg.,  at  $78,000, 
for  the  erection  of  a  foundry,  402x106  ft.,  of  brick.  Grem  & 
Wicks.  110  Franklin  St..  are  the  .A.rchs.     Noted  Feb.  6. 

+The  Barcalo  Mfg.  Co..  manufacturers  of  beds,  has  awarded 
a  contract  to  the  WESTERN  BUILDING  CO.,  Buffalo,  tor  the 
construction  of  a  three-story  factory,  100x50  ft.,  at  Louisiana 
and  Kentucky  Sts.  The  tstimated  cost  is  $35,000.  Green  & 
Wicks,   110   Franklin  St..   are   the    .\rchs.     Noted  Jan.    16. 

Bids  will  be  received  about  Mar.  15,  by  Colson  &  Hudson, 
Archs.,  Dun  Bldg.,  for  the  construction  of  five  factories  for  the 
Cyphers  Incubator  Co.      The  estimated  cost  is   $250,000. 

Endicott,  X.  V. — Plans  are  in  preparation  tor  an  addition 
to  be  built  by  the  Endicott-Johnson  Co.  to  its  tannery.  The 
buildings  will  be  95x700  ft.,  one  and  tour  stories  high.  The 
one-storv  portion  will  be  300  tt.  in  length,  and  the  tour- 
story  400  tt.  in  length. 

Lone    Island    City    (L.    I.),    N.    \ The    Board    of    Estimate 

and  Apportionment  has  approved  plans  of  the  Degnon  Ter- 
minal Itealty  Improvtment  Co.,  60  Wall  St..  for  developing 
an  area  of  260  acres  on  the  site  of  the  former  Hunter's  Point 
Meadow,  Long  Island  City.  The  project  involves  an  expendi- 
ture of  $30,000,000.  and  provides  for  the  construction  of  bulk- 
heads, railroad  tracks,  warehouses  and  factories.  Plans  havv. 
been  approved  for  the  construction  of  its  buildings. 

Pcusiikeepsie.  N.  Y. — The  F.  I.  .A.  T.  Automobile  Co.  has 
had  plans  prepared  for  the  construction  ot  a  two-story  addi- 
tion, 375x70  ft.,  to  its  plant.     The  estimated  cost  is  $50,000. 

+Jer!«ey  City,  X.  J. — The  Central  R.R.  of  New  Jersey  has 
awarded  a  contract  to  the  WESTINGHUUSE-CHURCH-KERR 
CO.,  Pittsburgh.  Penn..  for  the  construction  ot  a  roundhouse 
and  repair  shops  at  Jersey  City.  The  estimated  cost  is 
$200,000. 

Pa^erHon,  ti.  J. — The  Stonemeal  Fertilizer  Co.,  Inc.,  will 
have  plans  prepared  for  the  erection  of  a  new  plant,  300x190 
ft.,  two   stories  high. 

Ford  City,  Penn. — The  Pennsylvania  China  Co.  will  make 
additions  and  extensions  to  its  local  pottery  plant.  A  new 
department  will  be  installed  tor  the  manufacture  ot  porcelain 
insulators  tor  electrical  worli.  The  company  will  also  make 
improvements  and  additions  to  its  plant  at  Kittanning.  The 
total  expenditure  is  estimated  at   $30,000. 

Baltimore.  Md. — Plans  are  being  prepared  bv  J.  Freund.  Jr., 
Arch..  Hoffman  Bldg.,  tor  an  addition  to  the  plant  of  the 
Maryland  Enamel  &  Sign  Co.,  on  OUonnell  St.  The  estimated 
cost  is  $10,000. 

Plans  are  being  prepared  by  John  B.  Hamme,  Arch.,  York, 
Penn.,  tor  the  construction  of  a  new  plant  tor  the  Baltimore 
Roofing  &  Asbestos  Mfg.  Co.,  757  Calvert  Bldg.  There  will  be 
a  one-  and  two-storv  asbestos  building,  184x65  ft.;  a  cement 
building,  100x75  ft.;  two  shops.  25x30  tt.  and  150x30  ft.,  and 
an  office  building,   40x40   tt.     The  estimated  cost  is  $70,000. 

SpnrtnnburK,  S.  C — Dunbar  Bros,  are  erecting  a  plant  for 
the  mainitacture  of  farm  wagons. 

.Vnnlxton,  .\ln. — The  Union  Foundry  Co.,  manufacturer  of 
ornamental  lighting  posts,  plans  an  addition  to  Its  plant, 
embracing  an  area  of  about  10,000  sq.ft.  Gerard  Schumacher 
Is    Gen.    Mgr. 

Ilirmingham.  Ala. — The  Sloss-Sheffield  Iron  &  Steel  Co. 
plans  extensive  improvements  in  its  various  properties  at  a 
total  expenditure  of  about  $300,000.  J.  Campbell  Maben.  Jr.. 
Birmingham,   is  Vice-Pres. 

SylacanKa,  .\in. — The  Sylacauga  Ice  &  Cold  Storage  Co.  has 
been  organized  by  A.  B.  Parker  and  F.  W.  Ledlietter.  Annls- 
ton,  .Ma.  A  site  has  been  secured  at  Third  and  Annlston  Aves., 
Sylacauga,  upon  which  an  ice  plant  of  10  tons  daily  will  be 
erected. 

.\Nliinnd,  Ky. — C.  B.  Fowler,  formerly  manager  of  the 
Marting  Iron  &  Steel  Co..  Ironton.  Ohio,  is  reported  to  be 
planning   the  establishment  of  a  blast  furnace  at    Ashland. 

Akron.  Oliio — The  City  Laundry  Co.,  Akron,  will  receive 
bids  about  Mar.  5,  for  the  construction  ot  a  two-story  and 
basement   laundry,    40x75    ft. 

CInelnnati,  Ohio — Harry  Hake.  Arch.,  Cincinnati.  Is  pre- 
paring plans  for  the  buildings  of  a  new  concern,  which  will 
conduct  a  foundry  and  machine  shop  In  Cincinnati,  the  name 
of  which  has  not  been  given  out.  The  plant  will  be  located 
on  Mitchell  Ave.,  and  will  be  80x180  ft.,  of  concrete  and  steel. 

Cleveland,  Ohio — The  Ripple  Engineering  Co.,  Cleveland, 
will  erect  a  plant  for  the  manufacture  of  appliances,  fittings 
and  apparatus  used  In  connection  with  Illuminating.  M.  C. 
Ripple  and  Clark  Baker,  Cleveland,  are  Interested. 

ColnmliDH.  Ohio — The  National  Ice  &  Cold  Storage  Co.,  Co- 
lumbus, will  build  a  six-storv  Ice  factory  and  cold-stora(?e 
plant  at  a  cost  of  $400,000.  The  plant  will  have  a  capacity 
of  150  tons  of  Ice  a  dav.  The  building  will  be  fireproof.  H.  C. 
Wood,  Cincinnati,   Is  Pres. 

St.  Maryx,  Ohio — A  grist  mill  to  cost  about  $9000  will  be 
erected  at  St.  Marys,     Henry  Dlckman  Is  Interested. 

l.oKnnNport,  Ind. — Snider  &  Son,  broom  makers,  LiiganB- 
port.  are  having  plans  prepared  for  the  erection  of  a  two- 
story  factory,  60x100  ft. 

MrCoof.  Ind. — Louis  Robinson  &  Son  are  planning  for  the 
erection    of  a    large   rail   manufacturing  plant   at    MiCool. 

Detroit.  Mich. — Bids  will  lie  received  uiilll  Mar.  1,  by  Al- 
bert Kahn.  Arch.,  Trussed  rniicrete  Bldg.,  Di'trolt.  for  the 
erection  of  a  fiiur-story  brl<It  and  concrete  addition  for  the 
Chalmers    M<itor    Car   Co.    on    Jefferson    Ave. 

Leigh   a  Cnpeland.  Detroit,  will  erect  n  Ronp 
Mtorles.    60x150    ft.      Pollma       "     " 
arc  ArchH. 

(irnnd  KiipldN.  MIeh. — The  Michigan  Hcarso  Sc  Carriage  Co.. 
Orand  R.aplds.  will  i-rect  a  throo-story  and  basement  addi- 
tion.    A.   C.  Chapman   Is  Oen.   Mgr. 


r'torv.  three 
&   Ropes,   602   Sun    Hldg..   Detroll, 


China  urn, 

will     erect     1 

125    ft. 


I||._M.    OnldHleln.    1246    WeBt    12th    St.,    Chlcngo, 
two-story    and    basement    bakery    addition,    2Bx 
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iiiiininn    plant. 


1.— Till-     NiillsvlUi-    c'aiinliiK'    C< 


far 


PolMon.  Mont. — Thi' 
(.•mpliitcs  till-  ircction 
turr   of   its   spt- elalties. 

(ifilreMt4in.  Tex.- 


Jtato  MillinK  &  Stook  Food  Co.  con- 
a  plant  at  I'olson.  tor  the  manufac- 
".    R.    Tri.au    represents   the   company. 

-T.  L.  Layton  &  Co..  Philadelphia.  I'enn.. 
plan  to  establish  a  fish-oil  relinery  and  fertilizer  factory  at 
lialveaton.     The  estii.iated  cost  of  the  proposed  plant  Is  $50,0t)0. 

SrailTlft,  Tex. — A.  D.  Powers  and  associates  will  erect  a 
large   canning  factoi  y   at  Seadrift. 

Everett,  >Vii!<h. — The  .lamison  Shlngrle  Co.  will  erect  a  com- 
blnatlom  shinRle  and  ccdar-slding  plant.  It  will  have  a  dailv 
capacity   of   60(1.000   shingles  and   about    35.000    ft.   of   cedar. 

Hoqulnm.  AVnMh. — It  Is  reported  that  that  the  plant  of  th.> 
Eureka  Mill  Co..  which  was  recently  destroyed  by  fire,  with 
a  loss  of  f  100,000,   will  be  rebuilt. 

Mt.  Vernon,  AVnKh. — The  Mt.  Vernon  Creamery  Co.,  Mt. 
Vernon,  will  erect  a  can  manufacturing  plant.  The  estimated 
cost   is   $20,000.      U.    M.    Dickey   is    interested. 

Spokane,    Wnsh. — The    Cereal    Products    Co.,    Spokane,    re- 
cently   incorporated    with    a    capital    of    $500,000,    will    erect    a 
Slant    at    Spokane,    for    the    manufacture    of    cereals.      O.    M. 
raves  Is   Pres. 

Tneoma,  AVaah. — Richard  I.  Elliott,  Bankers'  Trust  BIdg., 
Tacoma,  has  acquired  a  site  and  will  erect  a  plant  for  the 
manufacture  of  aeroplanes. 

Meilford,  Ore. — The  Ros:ue  River  Fruit  &  Produce  Assoc. 
Medford,  will  erect  a  cold-storase  plant  .at  Medford,  to  cost 
approximately  $40,000     A.  C.  Randall   is  Pres. 

ReedM|iort.  Ore. — The  .Star  Lumber  Co.  will  erect  a  lumbi  r 
mill  at  Reedsport.   to  cost  about   $500,000. 

Newport    Beach,    Calif. — The    Branagan   Glass   Co.,   Los    -An- 

feles,   Calif.,   has  acquired  a  site  at  Newport  Beach,  and  will 
ulld    a    large    glass    factory.      The    estimated   cost    is    $15,000. 
John  B.   Branagan  is  Pres. 

San  DIeKo.  Calif. — Bishop  &  Co.,  Seventh  and  Alameda  Sts., 
Los  Angeles.  Calif.,  plan  to  erect  a  plant  at  San  Diego,  for  the 
manufacture  of  their  specialties.  The  estimated  cost  is  $10.- 
000.     Charles  A.   Small  is  Mgr. 

FEDKKAL.   <;OVERXMENT   ^VORK 

Crane — Portsmouth.  N'.  H. — Bids  were  received  as  follows, 
Feb.  21,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  for  one  locomotive  crane  for  the  navy  yard, 
Portsmouth:  Browning  Engineering  Co..  Cleveland,  Ohio, 
$6401;  Link-Belt  Co..  Chicago,  111.,  $6771;  Ohio  Locomotive 
Cr^ne  Co.,  Bucyrus.  Ohio.  $5975:  Orton  &  Steinbrenner.  Chi- 
cago. III.,  $6480;  Brown  Hoisting  Machine  Co.,  Cleveland. 
$6755;  McMyler  Interstate  Co.,  Bedford.  Ohio.  $6750;  Industrial 
Works.  Bay  City.  Mich..  $7000;  also  for  an  extension  to  the 
foundry  at  the  same  yard;  Penn  Bridge  Co..  Washington,  D. 
C,   $9643:   Conners   Bros.   Co..   Lowell.   Mass.,   $9700. 

BulldInK — Portsmouth,  N.  H. — Bids  will  be  received  until 
11  a.m..  Mar.  22.  bv  the  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington.  D.  C.  for  constructing  quarters  for  com- 
manding officer,  naval  prison,  Portsmouth,  N.  H.  Amount 
available,    $11,500.      H.    R.    Stanford    is   Ch.   of   Bureau. 

Switchboard,  Etc. — Newpoi't,  R.  I. — Bids  were  received  Feb. 
21,  by  the  Bureau  of  Y'ards  and  Docks,  Navy  Dept..  Washing- 
ton, D.  C.  for  furnishing  and  installing  direct-current  switch- 
board and  station  wiring  at  the  naval  torpedo  station.  New- 
port. R.  L:  Carroll  Electric  Co..  Washington.  D.  C,  $11,487; 
Westinghouse  Electric  &  Mfg.  Co..  Pittsburgh,  Penn.,  $12,995; 
Pringle  Electric  Mfg.  Co..  Philadelphia.  Penn..  $12,430;  Scan- 
nevin  &  Potter.  Newport,  $11,990;  Eugene  Frank.  22  East  21st 
St..  New  York.  $13,969;  Taunton-New  Bedford  Copper  Co.. 
Taunton.  Mass..  $12,443;  Lord  Electric  Co.,  105  West  40th  St., 
New  York.  $11,454:  General  Electric  Co.,  Schenectady.  N.  T., 
$10,997;  Commercial  Construction  Co.,  24  State  St.,  New  York. 
$11,455;  also  for  two  air  compressors  at  the  same  station; 
George  H.  Sampson.  13  Pearl  St..  Boston.  Alass..  $6162;  Chi- 
cago Pneumatic  Tool  Co..  Chicago.  III..  $7873;  Bury  Compres- 
sor Co..  Erie.  Penn.,  $5900;  Ingersoll-Rand  Co.,  11  Broadway, 
New   York,    $10,680. 

-A^Dredsring — New  London,  Conn. — Bids  will  be  received  un- 
til 2  p.m..  Mar.  22.  by  Maj.  G.  B.  Pillsbury.  Corps  Engrs..  U.  S. 
A.,   for  dredging  in   Branford   Harbor.   Conn. 

Fire  Esenpes,  Etc. — New  York.  N.  T. — Bids  will  be  re- 
ceived by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept.. 
Washington.  D.  C.  until  3  p.m..  Mar.  21.  for  fire  escapes  and 
elevator  shaft  inclosures  for  ihe  U.  S.  Appraiser's  warehouse 
at  New  York,  in  accordance  with  drawing  No.  236.  copies  of 
which  mav  be  had  at  Washington,  or  at  the  office  of  the  Chief 
Engineer  and  Superintendent  of  Repairs.  727  Custom  House 
Bldg..  New  York,  at  the  discretion  of  the  Supervising  Archi- 
tect. 

♦Elevators — New  York.  N.  T. — The  contract  for  the  in- 
stallation of  three  electric  passenger  elevators  in  the  U.  S. 
barge  office.  New  York,  has  been  awarded  to  the  OTIS  ELE- 
VATOR CO.,  Washington.   D.   C.   at  $12,932. 

•  Aildiiion  to  Baliery — Fort  Hancock.  N.  J. — Bids  will  be 
received  until  noon.  Mar.  19.  by  the  Quartermaster,  U.  S.  A., 
Fort   Hancock,   for  constructing  an   addition  to  the  bakery. 

+  Anchar  Chains— Connellsville,  Penn.— The  TL  S.  Govern- 
ment has  awarded  the  contract  to  the  SLIGO  IRON  &  STEEL 
CO..    for   anchor   chains,    at    $35,000. 

Dredging — Wilmington.  Del. — Bids  were  received  Feb.  12. 
bv  Maj.  R.  R.  Raymond.  Corps  Engrs..  U.  S.  A.,  for  dredging 
about  14S.00O  cu.yd.  of  mud.  sand  and  gravel  in  the  Leipsic 
River:  The  Rick'ards  Dredging  Co..  Philadelphia.  S.Sc.  per 
ei'.yd.;  Atlantic  Dredging  Co..  Philadelphia.  9.72c.;  River  & 
Harbor   Improvement   Co.,   Philadelphia,    11.3c. 


.(elty  Work— wnmingt.in.  Dil.— BIdB  were  opened  F<'h.  .1. 
by  Maj.  H.  K.  Kaymond.  Corps  Engm.,  U.  8.  A.,  WllmlnKlon. 
for  Jelty  work  at  the  moulh  of  the  Mlfipllllon  Klv.-r,  li.-l.  Tho 
lowest  bill  was  submitted  by  Richard  Parrot,  NewburKh,  N.  V., 
at    $12    per    lln.ft. 

SewerM — Washington.  D.  C. — BldH  will  be  received  until  Z 
p.m..  Mar.  17.  by  the  District  Commissioners  for  the  construc- 
tion   of  sewers    In    the   district. 

Deiitroyer  Tender — Washington,  D.  C. — Bids  will  be  re- 
ceived until  noon,  Apr.  21,  by  lieekman  Winthrop.  Acting 
Secy,  of  the  Navy,  Washington,  for  constructing  one  destroyer 
tender.  No.  2.  .\  circular  defining  the  chief  characteristics  of 
the  vessel  and  outline  type  plans  are  now  ready  for  distribu- 
tion. Forms  of  proposal  and  contract  may  he  had  on  appli- 
cation   after   Mar.    16. 

Bnttleshlit — Washington.  D.  C. — Bids  were  received  Feb. 
l.S.  by  the  Secretary  of  tho  Navy.  Washington,  for  the  con- 
struction of  Battleship  No.  3S.  the  "Pennsylvania";  (1).  In 
accordance  with  department's  plans  and  speclllcatlons  for  hull 
and  machinery  (reciprocating  engines);  (2al,  In  accordance 
with  department's  plans  and  specifications  for  hull  and  bid- 
der's Plans  for  machinery  (Curtis  turbine  type);  (2b),  In  ac- 
cordance v.ith  department's  plans  and  specifications  for  hull 
and  bidder's  plans  f  r  machinery  (Parsons  turbine  type);  the 
vessel  is  to  be  constructed  In  36  months  from  date  of  con- 
tract and  to  have  a  speed  of  21  knots.  Limit  of  cost,  $7,425,- 
000.  The  bids  follow:  Newport  News  Ship  Building  &  Dry 
Dock  Co.,  Newport  News,  Va.,  (1)  $7,275,000;  (2a)  $7,260,000. 
with  gearing;  $7,235,000  without  gearing;  (2b)  $7,295,000;  New 
York  Ship  Building  Co..  Camden.  N.  J..  (1)  $7,375,000;  (2a) 
$7.:i96.000;  (2b)  $7,352,000;  Fore  River  Ship  Building  Co.. 
Quincv.  Mass.,  (2a)  $7,312,000;  William  Cramp  &  Sons  Ship  & 
Engine  Building  Co.,  Philadelphia,  Penn..  (1)  $7,399,000;  (2b) 
$7, .'149. 000. 

Bids  were  also  received  for  furn'shing  armor  and  armor- 
plate  on  the  vessel:  (a)  on  Class  "A"  -mor.  exclusive  of  tur- 
rets and  conning  tower  tubes;  (al)  o.  JIasa  "A"  armor  for 
turrets  and  conning  tower  tubes;  (b)  oi  Class  "B"  armor;  (c) 
on  Class  "C"  armor;  (cl)  on  hollow  '.^-.li.gs.  Class  "C";  (c2) 
on  bronze  forgings.  Class  "C."  The  lids  follow;  Midvale  Steel 
Co..  Philadelphia,  Penn.,  (a)  $454  ptr  ton  on  (iS39  tons;  (al) 
$518  on  910  tons:  (b)  $496  on  252  tons;  (c)  $54s  on  61  tons; 
(el)  $710  on  15  tons;  {c2)  $1875  on  two  tons:  Bethlehem  Steel 
Co..  South  Bethlehem.  Penn..  , ■.■  t  $454.65  per  ton  on  6827  tons: 
(al)  $519.60  on  912  tons;  (b)  $497.95  on  252  tons;  (c)  $549.91 
on  6!  Ions;  (cl)  $709.04  on  16  tons;  (c2)  $1,884.63  on  two  tons; 
Carnegie  Steel  Co.,  Pittsburgh.  Penn.,  (a)  $455  per  ton  on 
6820  tons:  (al)  $520  c.n  919  tons:  (b)  $498  on  252  tons;  (c) 
S550   on   61   tons;    (c2J    vl900  on   two   tons. 

♦Sewers — Washingtcn,  D.  C. — Bids  will  be  received  until 
2  p.m..  Mar.  17,  by  the  Commissioners  of  the  District  of 
Cclumbia,  for  the  constiuction  of  sewers  in  the  district. 

(trading — Washington,  D.  C. — The  Commissioners  of  the 
District  of  Col'jmb.a  received  the  following  bid.  Feb.  14.  for 
grading  several  streets  aggregating  17.000  cu.yd.:  J.  B.  Lati- 
mer. Washington.  50c.  per  cu.yd.  for  dirt  from  public  square 
and  60c.   per  cu.yd.   for  dirt  supplied   by   bidder. 

♦  Uredging — Brunswick.  Ga. — Bids  will  be  received  until 
noon.  .Vlar.  4.  bv  Col.  Dan  C.  Kingman.  Corps  Engrs..  U.  S.  A., 
Savannah,  Ga.,  for  dredging  Club  and  Plantation  Creeks,  Ga., 
and  the   harbor  at  Brunswick,   Ga. 

♦Stone — Brunswick,  Ga. — Bids  will  be  received  until  noon. 
Mar.  19,  by  Col.  Dan  C.  Kingman.  Corps  Engrs..  U.  S.  A..  Sa- 
vannah, Ga..  for  furnishing  and  placing  stone  for  raising  low 
places  in  jetties  at  Cumberland  Sound.  Ga..  and  Fla..  and  In 
JekyI  Creek,  Ga.,  and  for  raising  and  extending  the  jetty  In 
Bi'unswick    Harbor.    Ga. 

Alterations  to  Dredge — Jacksonville.  Fla. — All  bids  opened 
by  Capt.  J.  R.  Slattery,  Corps  Engrs.,  U.  S.  A.,  Jacksonville, 
Jan.  30,  for  alterations  to  the  dredge  "Jacksonville"  were  re- 
jected. The  bids  follow;  James  Sherwan  &  Sons.  New  York. 
$93,000;  Merrill-Stevens  Co..  Jacksonville.  $90,000;  the  Elliott 
Machine  Corp..  Baltimore.  Md..  $43,000.  f.o.b.  Baltimore,  for 
necessary  machinery  and  equipment  only. 

Post  OHiee — Bowling  Green.  Ohio — Bids  were  received  as 
follows.  Feb.  19,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  of  a  post-oflice 
ai;  Bowling  Green:  (a)  Limestone;  (b)  sandstone:  Central 
Concrete  Construction  Co.,  Louisville,  Ky.,  (a)  t54,8&5;  (b) 
$57,750;  Jas.  Devault.  Canton.  Ohio,  (a)  $57,872;  (b)  $60,000; 
James  Corse,  Racine,  Wis.,  (a)  $58,850:  (b)  $62,100:  R.  S. 
Moore,  Lafayette,  Ind.,  (a)  $59,588:  (b)  $62,890;  William  H. 
Fissell  &  Co..  New  Y'ork,   (a)   $67,600;    (b)    $72,600. 

+Post  OfHce — Red  Oak.  Iowa — Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept.,  Washington.  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post-office  at  Red  Oak,  to 
JAMES   CORSE,   Racine,   Wis.,  at  $66,176.     Noted  Jan.   30. 

+  PoMt  Ofllce — Billings,  Mont. — Oscar  Wenderoth,  Superv. 
Arch..  Treasury  Dept..  Washington,  D.  C,  has  awarded  con- 
tract for  the  construction  of  a  post-office  at  Billings  to  J.  H. 
WIESE,   Omaha.  Neb.,  at  $109,748.      Noted  Jan.   30. 

Post  Office — Concordia.  Kan. — Bids  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept.,  Washington.  D. 
C.  until  Mar.  31..  for  the  construction,  including  plumbing, 
^as  piping,  heating  apparatus,  electric  conduits  and  wiring, 
interior  lighting  fixtures  and  approaches  of  the  U.  S.  post 
office   at   Concordi.a. 

Post  Office — Otta\ya.  Kan. — Bids  will  be  received  by  Oscar 
Wenderoth.  Superv.  Arch..  Treas.  Dept..  Washington.  D.  C.. 
until  3  p.m..  Apr.  13.  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  conduit  and  wir- 
ing, and  lighting  fixtures,  of  the  U.  S.  post  office  at  Ottawa. 

Post  Office — Topeka.  Kan. — Bids  were  received  as  follows. 
Feb.  19.  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury  Dept.. 
Washington.  D.  C.  for  the  construction  of  a  post-office  build- 
ing extension  at  Topeka:  Mississippi  Vallev  Construction  Co.. 
St.  Louis.  Mo..  $84,791;  Joseph  B.  Betts,  Kansas  Citv,  Mo.. 
$87,230:  George  A.  Shaul.  Seneca.  Kans..  $89,297:  Tom  Lovell 
&  Sons.  Enid,  Okla .  $90,991;  Hiram  Lloyd  Building  &  Con- 
struction Co..  St.  Louis.  Mo.,  $91,347;  M.  Yeager  &  Co..  Minerva. 
Ohio.  $91,793;  Conners  Eros.  Co..  Lowell.  Mass..  $91,800;  General 
Construction  Co..  Milwaukee,  Wis.,  $92,900;  Frank  H.  Latimer 
&  Co.,  Kansas  Citv.  $94,239:  James  Corse.  Racine,  Wis.,  $95,- 
200;   King  Lumber  Co..  Charlottevllle.  Va.,  $96,800. 
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+BIevator — Sioux  Falls.  S.  D. — Oscar  'Wenderoth.  .Superv. 
Arch..  Treasury  Dept..  Washington.  D.  C,  has  awarded  the 
contract  for  furnishing  an  electric  passenger  elevator  in  the 
post  office  at  Sioux  Falls,  to  KAESTNER  &  HECHT,  Chicago, 
111.,    at    $4600. 

Post  Office — RoUa,  Mo.. — ^Bids  will  be  received  by  Oscar 
Wenderoth,  Superv.  Arch.,  Treas.  Dept.,  Washington,  D.  C. 
until  Apr.  1,  for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and  "wiring,  in- 
terior lighting  fixtures  and  approaches,  of  the  U.  S.  post 
office   at  Rolla. 

•Rydraalic  Lift.  Pump,  Etc. — St.  Louis.  Mo. — Bids  will  be 
received  until  3  p.m..  Mar.  10.  by  Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept..  Washington,  D.  C,  for  a  hydraulic  lift, 
pump,  etc.,   in  the  U.  S.  post-office  at  St.   Louis. 

+Elrvator — Texarkana.  Ark.— Oscar  '^Venderoth.  Superv. 
Arch.,  Treasury  Dept..  Washington.  D.  C,  has  awarded  the 
contract  for  the  installation  of  an  electric  passenger  elevator 
In  the  post  office  at  Texarkana,  to  KAESTNER  &  HECHT, 
Chicago,   111.,   at    $4200. 

Lleht  SyHtcm — Galveston,  Tex. — Bids  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch.,  Treas.  Dept..  Washington. 
D.  C.  until  3  p.m..  Mar.  22.  for  the  construction  of  a  pole  line, 
exterior  lighting  system,  interior  wiring  system,  and  lighting 
fixtures  for  the  L'nited  States  Quarantine  Station  at  Gal- 
veston. 

+Gradine — Bremerton,  Wash. — The  contract  for  grading  at 
the  navy  yard,  Puget  Sound.  Bremerton,  bids  opened  Feb.  S. 
has  been  awarded  to  AGASSIZ  &  HADLEY,  Seattle.  Wash.,  at 
»59S0. 

+Barepii — Seattle.  Wash. — The  contract  has  been  awarded 
to  J.  McALEER,  Seattle,  by  Maj.  J.  B.  Cavanaugh,  Corps 
EnKrs.,  U.  S.  A.,  for  two  flat-bottom,  wooden-hull  barges. 
Bids  were   opened    Feb.   5. 

Cement — Portland,  Ore. — Bids  will  be  received  until  11 
a.m..  Mar.  10.  by  MaJ.  Jay  J.  Morrow,  Corps  Bngrs.,  U.  S.  A., 
Portland,   for   furnishing   100.000   bbl.    of  cement. 

Elevator — Soldiers'  Home,  Calif. — Bids  will  be  received 
until  noon.  Mar.  10.  by  Major  W.  Moore,  Treas.,  for  furnish- 
ing and  installing  an  electric  elevator  at  the  Soldiers'  Home, 
Los  Angeles  County.  Calif. 

+Dlpper  DredKen — Panama — The  Isthmian  Canal  Commis- 
sion has  awarded  the  contract  to  the  BUCYRUS  CO.,  South 
Milwaukee,    Wis.,    for   two    15-yd.   dipper  dredges. 

TranKmiMHlon  L.lnc — Panama — Bids  were  received  Feb. 
15.  by  the  Isthmian  Canal  Commission.  \\'ashington.  D. 
C,  for  the  construction  of  the  transmission  line  for 
electric  power  on  the  Panama  Canal.  The  bidders  were  (a) 
General  Electric  Co..  Schenectady.  N.  Y. :  (b)  United  States 
Steel  Products  Co..  30  Church  St..  New  York;  (c)  Riter  Conley 
Mfg.  Co..  Pittsburgh.  Penn,;  (d)  National  Brass  &  Copper  Tube 
Co..  41  Park  Row,  New  York.  The  bids  follow:  Class  1.  Item 
1.  72.J  steel  track-span  bridges  (single-track).  Type  "A":  (b) 
»413,119:  alternate  bids.  $264,712  to  $373,947:  (c)  $391,500,  al- 
ternate bid,  $365,400:  Item  la,  725  same.  Type  "B":  (b)  $332,- 
7»i;;  alternate  bids,  $245,514  to  $340,779:  (c)  $327,700;  Item  2, 
100  steel  track-span  bridges  (double-track),  type  "A":  (b) 
$64,960:  alternate  bids.  $40,098  to  $58,805:  (c)  $59,300;  alter- 
nate bid.  $52,400:  Item  2a.  100  same.  Type  "B":  (b)  $50,445; 
alternate  bids,  $38,014  to  $45,302;  (c)  $52,400:  Item  3,  2.000.000 
ft.  copper  wire.  No.  00:  (b)  $165,400:  alternate  bid.  $160,600: 
(d)  $158,400;  Item  4,  4000  Insulators.  3-unlt,  suspension  type, 
(a)  $52,000  (sole  bidder);  Item  5.  2500  Insulatoi  s.  3-unit,  strain 
type,  (a)  $39,625:  Item  6.  1000  ground  plates,  (a)  $15,000. 
Class  2.  Items  1  to  4.  substation  equipment  at  Cristobal, 
Oatun.  Mlraores  and  Balboa:  (a)  $308,552;  alternate  bids, 
$317,726  to  $366,176  (sole  bidder).  Informal  bids  on  various 
parts  of  the  work  were  submitted  by  American  Bitumastic 
Knamels  Co.,  Philadelphia,  Penn.;  Lock  Insulator  Mfg.  Co., 
Victor.  Ont.,  and  National  Electrical  Supply  Co.,  Washlng- 
t<.n,  D.  C. 

Dump  Card — Hawaii — Bids  will  be  received  until  11  a.m., 
Apr.  5.  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington. D.  C,  for  thirty  20-yd.  air  dump  cars  at  the  naval 
station.    Pearl    Harbor,    H.    T. 

+Hteel  on  MoraKe  TankH — Hawaii — The  Bureau  of  Yards 
and  Docks.  Navy  Dept..  Washington.  D.  C,  has  awarded  the 
contract  to  Ih.-  RITER-CONLKY  MPG.  CO.,  55  Water  St., 
Pittsburgh,  I'enn.,  for  furnishing  steel  oil  storage  tanks  at 
the  U.  S.  Naval  Station.  Pearl  Harbor,  H.  T.  Bids  were 
opened   Jan.    25.      List   of   bidders   noted  Jiin.   30. 

Motor  (Generator  Set — Hawaii — Bids  will  be  recelviij  until 
II  a.m..  Mar.  22.  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  WashlnKton.  D.  C,  for  one  200-kw.  motor  geneiatorset 
and  switchboard  accessories  at  the  naval  station.  Pearl  Har- 
bor.  H.  T. 

MI!4(-RL,L.A>'ROI'!« 

llatb-houae — Boston.  Mass.  —  .\  public  bath-house  will  be 
•  re.-t.d  al  Wollaston  Ue.-ich.  '.Julnry.  by  the  Metropolitan  Park 
'"onimlssloners.     John   I!.   Rablln  Is  <,'h.   Kngr. 

*<iKnal  and  MMltrhlnic  Apparalud — ^\■orce8ter,  Mass. — The 
Hoslon  K-  Miilne  K.H.  Co.  Ih  preparing  plans  for  the  Installa- 
tion   r.f   signal    and   Bwltchlng   apparatus  at    Bridgo   St.,    Wor- 


ii:;iig..    Canal    Work) — Albany.    N.   T. — Bids   will 
.ri.nn    W.    Peck,    State    Supt.    Pub.    Wks..    Al- 

I  ir.    18.   f<,r   the  ronstructlon  of  the  Medina 
I'h     Im     known    as    ''ontract     N-i     65.        The 

I I  Ions    for    this    work    have    received    much 
iIm     r>.'iHt    half  dii/.en    years   by   the   canal   author- 

•  meiho.l  of  .roMHlMg  the  di-ep  ravine  In  which 
'■reek  (lows  has  now  been  ditermlned  upon.  A 
■I  miueduet  of  50-ft.  span  and  128  ft.  wide,  will 
I  mil  iKriiHH  the  gorge.  The  <'annl  curving  along 
the  gorges  makes  neeessary  I  lie  ecuiHtrurlion  of  a 
wall   several    hiiiidie.l    feel    In    length.      Thin 
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thickness  at  its  base  of  from  15  to  35  ft.  The  entire  work 
is  estimated  to  cost  $1,131,000,  and  must  be  completed  by 
Dec.   31,   1914. 

Barge  Canal  Terminal — Fort  Plain,  N.  Y. — The  State  Canal 
Board,  Albany,  N.  Y.,  has  approved  plans  for  the  construction 
of  a  barge  canal  terminal  at  Fort  Plain.  Duncan  W.  Peck 
is  State  Supt.  Pub.   Wks..  Albany. 

+Plre  Station — Glens  Falls.  N.  Y. — Bids  were  received  as 
follows.  Feb.  17.  by  the  city  for  erecting  a  new  fire  station: 
JOSEPH  FREDELLA.  Glen  Falls,  $9265  (awarded  contract): 
J.  E.  Goodman,  $12,468;  W.  A.  Burnham,  $11,470;  A.  J.  Dubee. 
$10,294;  R.  J.  Lindhan,  $10,293;  J.  Fred  Acker,  $11,950. 

.Vspbalt  Binder — New  York,  N.  Y. — Bids  will  be  received 
until  3  p.m..  Mar.  6,  by  the  Park  Board,  for  furnishing  and 
delivering  174.000  gal.  of  macadam  asphalt  binder  in  tank 
cars,  at   Long  Island    R.R.   terminals.    Boro.   Brooklyn. 

Sand — New  York,  N.  Y. — Bids  will  be  received  until  3  p.m.. 
Mar.  6.  by  the  Park  Board.  Dept.  of  Parks,  Fifth  Ave.  and 
64th  St..  Boro.  Manhattan,  for  furnishing  and  delivering  6250 
cu.yd.  of  "Cow  Bay"  sand  to  roads  and  parkways,  Boro. 
Brooklyn. 

Broken  Stone — New  York,  N.  Y. — Bids  will  be  received  un- 
til noon.  Mar.  4,  by  George  Cromwell,  Pres.  Boro.  Richmond, 
St.  George,  New  Brighton,  S.  I.,  for  furnishing  and  delivering 
5000  tons  of  broken  stone  and  screenings  in  Stone  District 
No.  1;  13.500  tons  in  Stone  District  No.  2;  6500  tons  in  Stone 
District  No.  3;  350  bbl.  portland  cement;  and  5000  cu.yd.  of 
grits. 

Trap  Rock — New  York,  N.  Y. — Bids  will  be  received  until 
11  a.m..  Mar.  5,  by  Alfred  E.  Steers.  Pres.  Boro.  Brooklyn,  for 
furnishing  and  delivering  2000  cu.yd.  of  broken  trap  rock  and 
2000  cu.yd.  of  trap  rock  screenings  to  be  delivered  as  follows: 
1000  cu.yd.  broken  trap  rock  and  1000  cu.vd.  trap  rock  screen- 
ings to  Corporation  Yard.  67th  St..  near  ISth  Ave.;  1000  cu.yd. 
broken  trap  rock  and  1000  cu.yd.  trap  rock  screenings  to 
Corporation   Yard.   Neck   road   and   Gravesend  Ave. 

Asphalt — New  York.  N.  Y. — Bids  will  be  received  until  11 
a.m..  Mar.  5,  by  Alfred  E.  Steers.  Pres.  Boro.  Brooklyn,  for 
furnishing  and  delivering  1500  tons  of  2000  lb.  each  of  re- 
fined asphalt. 

Engine  Houses — New  York.  N.  Y. — Bids  will  be  received 
until  10:30  a.m..  Mar.  10,  by  Joseph  Johnson,  Fire  Comr.,  for 
furnishing  all  the  labor  and  materials  required  for  the  erec- 
tion and  completion  of  new  buildings,  for  engine  and  hook 
and    ladder    companies,    at    various    following    locations. 

■kBroar-v  Shaft  Caps — New  York,  N.  Y. — Bids  for  furnish- 
ing and  delivering  bronze  shaft  caps  and  appurtenances  for 
the  city  tunnel  of  the  Catskill  Aqueduct  in  the  city  of  New 
York,  were  received  by  the  Board  of  Water  Supply,  Feb.  18, 
as  follows:  (A)  American  Manganaze  Bronze  Co.".  99  John 
St..  New  Yoik:  (B)  Coldwell- Wilcox  Co..  Newburgh,  N.  Y.: 
(C)  Hyde  Windlass  Co..  Bath.  Maine;  (D)  Exeter  Machine 
Works,  Pittston.  Penn.;  (E)  Bethlehem  Steel  Co.,  South  Beth- 
lehem, Penn.;  (F)  William  Cramp  &  Sons  Ship  &  Engine 
Building  Co.,  Beach  and  Bail  Sts..  Philadelphia.  Penn.:  (G) 
Paul  S.  Reeves  &  Co.,  1415  Catherine  St.,  Philadelphia,  P^nn.: 
(H)    average  bid; 

Canal  Terminal — Plattsburgh.  N.  Y. — D.  L.  Taylor  &  Co., 
Utica,  N.  Y..  submitted  the  lowest  bid  to  Duncan  W.  Peck. 
State  Supt.  Pub.  Wks.,  for  constructing  a  barge  canal  ter- 
minal on  Lake  Champlain  at  Plattsburgh.  at  $126,834.  as  com- 
pared with  the  engineer's  estimate  of  $136,143.  Four  other 
bids  were  submitted,  as  follows:  David  H.  Whitmer,  Phila- 
delphia. $133,945;  Waterways  Dredging  Co.,  150  Nassau  St., 
New  York.  $150,528:  Atlanti;;,  Gulf  &  Pacific  Co.,  Park  Row 
Bldg.,  New  York,  $175,521.  Albert  M.  Banker,  GloversvlUe. 
N.    Y.,    $183,407. 

+c;ymnasluni — i^chenectady.  N.  Y. — The  contract  has  been 
awarded  to  the  AMSTERDAM  BUILDING  CO.,  43  West  27th 
St.,  New  York,  for  constructing  a  gymnasium  for  Union  Col- 
lege, Schenectady.  The  building  will  be  70x200  ft.,  two  stor- 
ies   high. 

+BarKe  Canal  Work — Utica,  N.  Y. — The  contract  has  been 
awarded  lo  GRANT  SMITH  &  LOCHER,  New  York,  for  com- 
pleting the  construction  of  the  canal  near  Utica,  Contract 
42A,  at  $1,041,671.  Bids  were  opened  Feb.  4.  by  Duncan  W. 
Peck,  State  Supt.  Pub.  Wks.  Noted  Feb.  13  under  Albany, 
N.  Y. 

Channel  Excavation — Waterford,  N.  Y. — Bids  will  be  re- 
ceived until  Mar.  18,  by  Duncan  W.  Peck.  State  Supt.,  Pub. 
Wks..  Albany,  for  completing  the  excavation  nf  a  channel  In 
the  Hudson  River,  north  of  Waterford  under  Contract  No.  72A. 
The  contract   will    have  a   length  of  four  miles. 

"^tRoad  Roller — Mount  Holly,  N.  J. — Bids  will  be  received 
by  the  Board  of  Chosen  Freeholders  of  the  County  of  Burling- 
ton, at  the  County  Collector's  Office,  Mount  Holly,  until  11:S0 
a.m..  Mar.  12,  for  furnishing  a  lu-tori  steam  or  gasoline  road 
roller.  Proposals  must  contain  an  .allowance  f«>i  the  present 
county  roller  now  located  at  .Smithvllle,  Burllngion  County, 
N,  .1.  Bidders  tf>  submit  detailed  specifications  and  gaprantee 
of  the  roller  they  propose  to  furnish.  James  Logan  Is  Jounty 
Engr. 

I'ler    EirirnMlon — Trenton,    N.    J. — The    State    Board    of    Rl- 

Farlan  ConimlHsloners.  Feb.  17,  approved  the  plan  of  the  War 
lepartment  for  the  extension  further  into  the  Hudson  River 
of  the  pierhead  line  for  a  distance  of  1140  ft.,  along  the  water 
front  of  Jersey   City  and   Iloboken. 

Fire  Station — Annvllle,  Penn. — The  Union  PIre  Co.,  Ann- 
vllli-.  will  erect  a  three-story  and  basement  lire  station,  40x65 
ft.     O.   H.    Boycr,    Lebanon,   Penn.,   Is  Arch. 

AI>redirlnK — Philadelphia,  Penn. — Bids  will  be  received  by 
the  Pi-nnsylvanla  R.R.  Co.  until  9  a.m..  Mar.  7.  for  pumping 
ashore  all  silt  dredged  from  the  company's  docks  on  the  west 
side  of  the  Delaware  River.  Philadelphia,  about  3B0.000  cu.yd. 
The  company  will  do  all  dredging  and  deliver  the  material  to 
the  blower.  Information  on  application  to  J.  B.  Baker,  Supt., 
32d   St.  and    Powelton    Ave..    Philadelphia. 

+Snlin'ay — HalMmore.  Mrl — The  contract  has  been  awarded 
n  EDWARD  HHADY  &  SoN.S.  1113  Cathedral  St.,  Maltlmore. 
by  the  Baltimore  /i  Ohio  R.R.  Co..  for  the  construction  of  a 
Hul  way    beneath    the    tracks    extending    from    prcsc'nt    station 
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bulUlliiK  at  Harpti's  Ferry  to  shelter  sheds  on  opposite  sUlu 
of  tracks.  70  ft.  Ioiik,  7  ft,  wide,  and  S  ft.  hiKh,  concrete 
stairway   leadlnK   from   subway    Into  walthiK  room. 

Uralnnicr — Portsmouth.  Va. — The  cost  of  draining  2O.!l00 
acres  for  I'Uasant  Grove  UrainaKe  District  has  been  esti- 
mated at  about   $2uu.OOO.  G.   M.   Warren   is   Engr. 

+('uiil  Tipple — l.,oKan,  W.  Va. — The  Monitor  Coal  &  Coke  Co., 
l.oKan,  has  awarded  the  contract  to  W.  N.  KKATZI5R  &  CO., 
321S  Smallman  St.,  Pittsburgh,  Pcnn..  for  erecthiB  a  coal  tip- 
ple and   conveyor  at   Logan    to  cost   $10,000. 

DralnoKe — Greenville,  S.  C— The  Board  of  Health  Is  con- 
tflderhiK  draining  the  Greenville  Meadows.  It  Is  planned  to 
Improve  the  channel  of  the  Reedy  River  to  carry  out  the  pro- 
ject. 

Bulfchrail — Augusta,  Ga. — Bids  will  be  received  by  the  City 
Council  until  noon,  Mar.  6,  for  the  construction  complete  of  a 
reinforced-cunerete  bulkhead  across  the  tail-race  of  Sibley 
Mill.      Nisbet    Wlngfield    Is    City    Engr. 

WBlerfront  ImprovcmeutH — Savannah,  (Ja. — Plans  for  the 
rehabilitation  of  that  portion  of  the  waterfront  destroyed 
by  lire  recently  with  a  loss  of  more  than  $1,500,000.  are  under 
way.  The  Merchants'  ^:  Miners'  Transportation  Co.  has  made 
arrangements  for  a  temporary  wharf,  and  the  Ocean  Steam- 
ship Co.  and  the  Central  of  Georgia  Ry..  which  owned  most 
of  the  burned  property,  will  begin  the  werk  of  reconstruction 
at  once. 

Drainage  Canal — tiushnell,  Fla. — Bids  will  be  received  until 
noon.  Mar.  3,  by  the  County  Commissioners  of  Sumter  County, 
Bushnell,  for  the  construction  of  Tompkins  Creek  Drainage 
Canal. 

Bath-house — Key  West,  Fla. — B.  B.  Warren,  Key  West,  Is 
planning  to  erect  a  large  bath-house. 

Drainage — Orlando,  Fla. — Bids  wrill  be  received  until  10 
a.m..  Mar.  4,  by  the  Commissioners  of  Orange  County.  Orlando, 
for  constructing  three  drainage  canals  in  Black  Hammock 
Drainage  District.  Bids  are  asked  on  the  following:  For  the 
construction  of  one  drainage  canal  and  laterals.  12.35  miles 
long,  requiring  177,912  cu.yd.  excavation;  for  one  drainage 
canal  and  laterals,  3. 86  miles  long,  requiring  33.502  cu.yd.; 
for  one  drainage  canal  and  laterals,  3.28  miles  long,  requiring 
27.174  cu.yd.;  for  clearing  about  19  miles  of  right-of-way 
for  drainage  canal  and  laterals.     B.  M.   Robinson  is  Clk. 

+Dralnai;e — Starke,  Fla. — Bids  were  received  by  the  County 
Commissioners  for  excavating  about  200.000  cu.yd.  canals  and 
ditches,  draining  a  territory  embracing  about  17.280  acres  of 
land,  known  as  the  East  Starke  Drainage  Dist.  The  contract 
has  been  let  to  J.  C.  LIVINGSTON  &  CO..  Starke,  at  14c.,  15c. 
and  16c.  per  cu.yd. 

Steel  Shed — New  Orleans,  La. — The  Board  of  Commission- 
ers of  the  Port  of  New  Orleans  are  having  plans  prepared 
for  the  construction  of  a  steel  shed  on  the  wharf  between 
Desire  and  Bartholomew  Sts..  in  two  sections,  that  portion 
over  the  lower  section  to  be  352  ft.  In  length  and  200  ft. 
wide.   Estimated  cost,  $126,400. 

Wharf — New  Orleans,  La. — The  Dock  Board,  according  to 
press  reports,  is  planning  to  construct  a  modern  steel  wharf 
and  shed  between  Julia  and  St.  Josephs  Sts.  Estimated  cost, 
$250,000.      W.   A.  Kernoghan  Is  Pres.  Bd. 

Drainage — Fulton.  Ky. — T\'.  C.  Kelly,  Union  City,  Ky.,  has 
completed  the  survey  for  draining  Harris  Fork  Creek  from 
Fulton  to  the  Obion  River.     Estimated  cost,  $45,000. 

Snlmmlng  Pool — Cincinnati.  Ohio — The  city  will  construct 
a  swimming  pool  and  shelter  house. 

Wall,  Steps — Cincinnati.  Ohio — Bids  will  be  received  until 
Mar.  4.  by  V.  T.  Price.  Dir.  Pub.  Ser..  for  the  construction  of  a 
concrete  retaining  wall  on  Sanders  St..  and  concrete  steps. 
landings  and    sidewalks   on   Adler  and   Englebrink   Sts. 

+Dltoh — Deshler.  Ohio — Bids  were  received  Feb.  12,  at  the 
Town  Hall.  Deshler.  for  constructing  the  J.  W.  Butler  joint 
ditch,  in  Hancock.  Henry  and  Wood  Counties.  The  John 
Learn  branch,  Hancock  County,  Is  50.171  ft,  long,  including 
70.200  cu.yd.;  the  Yellow  Creek  Branch.  Putnam  County,  Is 
50,700  ft.  long.  51.054  cu.vd.;  the  Brush  Creek  branch.  In  Henry 
County,  is  32,300  ft.  long.  42.393  cu.vd.;  the  outlet  known 
as  "Ditch  12  and  the  Jackson  Cutoff."  Wood  County,  is  55.223 
ft.  long  and  contains  168,565  cu.yd.  The  three  branches  will 
be  team  work  and  the  outlet,  dredge  work,  with  12  to  20  ft. 
bottom.  The  county  surveyor  will  have  charge  of  the  work 
in  his  own  covintv.  Contracts  have  been  awarded  as  follows: 
To  CHAPMAN  BROS..  Cellna.  dredge  work  of  10  miles.  Ditch 
12  and  Jackson  Cutoff,  at  $29,750;  the  Brush  Creek  branch,  to 
.L  E.  DULL,  Arcanum,  at  $7425;  the  Yellow  Creek  branch,  to 
D.  G.  WATSON,  of  Malinta.  at  $8195;  the  JOHN  LEARN 
branch,  above  and  below  Shawtown.  to  ERZA  BAKER.  Ar- 
canum, at  $9480.  Elmer  Hlltv  Is  Surv.  Hancock  County.  Find- 
lay.  Ohio;  P.  A.  Daum  is  Surv.  Henry  County.  Napoleon.  Ohio. 
and  E.  F.  Metzger  Is  Surveyor  Wood  Countv.  Bowling  Green. 
Ohio. 

Fire  Station — 'Lakewood.  Ohio — The  city  will  ask  for  bids 
soon  for  the  erection  of  a  fire  and  police  station,  to  cost 
$26,000. 

Fire  Station — Nlles.  Ohio — The  Board  of  Control.  Feb.  10, 
received  bids  as  follows,  for  the  construction  of  a  fire  sta- 
tion: Charles  E.  Schoof.  $9466;  Rarick  &  Hlllman.  Warren, 
$9885;  W.  F.  Thomas  and  C.  P.  Flanlgan.  $9250;  National  Sup- 
ply &  Construction  Co..   $8416. 

Mansolenm — Van  'U'ert.  Ohio — The  Twentieth  Century 
Mausoleum  Co..  Van  Wert,  will  receive  bids  in  April  for  the 
-construction  of  a  one-storv  mausoleum.  36x48  ft.  Estimated 
cost.   $50,000. 

Dredgrlng — Indianapolis.  Ind. — All  bids  opened  by  the  Park 
Commissioners.  Indianapolis,  for  dredging  Fall  Creek,  have 
been  rejected  as  excessive.  New  bids  w^ill   be  asked. 

+nreenhouses — Indianapolis.  Ind. — The  Park  Commission- 
ers have  awarded  the  contract  to  the  LORD  &  BUCH.\NAN 
CO..  Chicago.  111.,  for  erecting  two  greenhouses  in  Garfield 
ark.  at  $30,000. 

+Dralnas;e  Pnniping  Station — Beardstown.  111. — The  con- 
tract has  been  awarded  to  W.  T.  McGASKET  &  CO..  Monad- 
nock  Bldg..  Chicago.  111.,  for  the  construction  of  a  pumping 
station  for  Coal  Creek  Drainage  and  Levee  District,  at  $19,175. 

Crushed  Oranite,  Etc. — Chicago.  111. — Bids  will  be  received 
until  4  p.m..  Mar.  11,  by  the  West  Chicago  Park  Commission- 


ers, for  500  cu.yd.  crushed  grranlte,  5000  cu.yd.  crushed  lime- 
stone and  lOOU  tons  of  asphaltic  cement.  Oeorge  A.  MuKler  Is 
Secy. 

Stable — Chicago,  III. — The  Farquuhur  TrucklnK  Co..  709 
Norton  .St.,  Chicago,  will  erect  a  three-story  and  basement 
stable,    72x67    ft. 

+('onirort  StntlouN — Chleano,  III. — The  contract  has  been 
awarded  to  thi-  WAK.NER  CONSTKUCTKJN  <•()..  32  North  Clark 
.St.,  Chicago,  by  the  .South  Park  Commissioners  for  construct- 
ing   two    comfort    stations,    at    $23,734. 

OredKlnK — Chicago.  111. — The  Sanitary  District  of  Chicago 
Feb.  Ki,  rei-.lved  bids  as  follows  fur  dredging  130.000  cu.yd. 
from  Kublily  Cie.k:  Great  Lakes  Dredge  &  Dock  Co.,  28.9c.; 
Byriu-  Hius.  Ondgliig  *i  Engineering  Co.,  28. 5c.:  FItzSlmmons 
a.   Coiuull    Dredge   &    Dock    Co.,   35c. 

Ditches — Chicago,  111. — An  appropriation  of  $25,000  has 
been  voted  by  the  Sanitary  District  of  Chicago  for  construct- 
ing drainage  ditches  along  Calumet  Sag  channel  with  the  dls- 
rlct's  own    force   and    equipment. 

+  FilllnK— Black  River  I^alls.  Wis.— The  contract  has  been 
awarded  to  ALE.XANDEU  McGAVOCK.  Black  Ftlver  Falls, 
Wis.,    for    300,000    cu.yd.    of   filling   for    the    washed-out   portion 
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-.\lgona.  Iowa — The  contract  for  constructing  Drain 
No.  75  has  been  awarded  by  li.  E.  Norton.  Countv  Audr.. 
Algona.  to  the  WELP  CEMENT  PRODUCTS  CO..  Bancroft, 
Iowa,  at   $16,500.      Bids  were  opened  Feb.   11. 

-^Drainage — Northwood,  Iowa — The  contract  for  the  con- 
struction of  improvements  In  Drainage  District  No.  H  of 
Worth  County.  Iowa,  consisting  of  30.000  ft.  of  tile,  ranging 
in  size  from  6  to  24  in.,  will  be  awarded  at  the  olHce  of  the 
County  Auditor.  Northwood,  Mar.  6,  at  2  p.m.  For  further  In- 
formation address  C.  N.  Urdahl,  Audr.,  or  Frank  Forbes, 
Northwood.    Engr. 

Ditch — Sidney,  Iowa — Bids  will  be  received  by  F.  B.  Jen- 
kins. County  Audr.,  Sidney,  for  work  on  Plum  Creek  Ditch 
and  it  laterals.  The  work  Includes  about  eight  miles  of  main 
ditch.  325.000  cu.yd.;  and  two  laterals,  one  25.000  cu.vd.  and  the 
other   21.900   cu.yd. 

Ditch — Webster  City.  Iowa — All  bids  have  been  rejected 
by  the  county  for  the  construction  of  the  Frayne  Tile  Ditch 
No.    4.      W.    T.    Peterson    is   County    Audr. 

Park  Work — Eveleth.  Minn.- — The  city  will  Improve  Its  va- 
rious parks.  Paul  Mueller.  Minneapolis,  Minn.,  has  been  en- 
gaged  to   prepare  plans. 

+  lt:rrJnagr — Scotts  Bluff.  Neb. — The  Minature  Drainage  Co. 
has  av  arded  the  contract  to  VODER  &  LILJENSTALPE  for 
draining    IS.OOU    acres. 

Dralna'!.^ — Edna.  Tex. — Bids  will  be  received  until  Mar,  1. 
by  the  Drainage  Commissioners.  Edna,  for  constructing  all 
canals,  drains,  ditches  and  levees  and  straightening  and  clean- 
ing all  water  courses  and  all  other  Improvements,  including 
necessary  grubbing  and  clearing,  and  the  construction  of  tha 
necessary  culvei  ts  and  bridges  covered  by  the  proposed  drai'i- 
age  impro'-ements  in  Jackson  County  Drainage  District  No,  1. 
W,    C.    Youngs.    Edna,    is    Engr. 

+Filling — South  Bend,  Wash. — The  contract  has  been 
awarded  to  the  PUGET  SOUND  BRIDGE  &  DREDGING  CO.. 
Tacoma,  Wash.,  for  filling  in  a  portion  of  the  lowland  section 
of  South   Bend,   at   15.5c.    per  cu.yd. 

Dredging — Los  Angeles,  Calif. — The  North  American 
Dredging  Co..  Central  Bldg..  Los  Angeles,  was  low  bidder  at 
23.75c.  per  cu.yd.  for  dredging  in  a  portion  of  Wilmington 
Basin  and  placing  material  by  filling  a  portion  of  Wilmington 
south   of  Front  St.     N.   R.  Harris  bid   27.3c. 

Piles,  Timber — Los  Angeles.  Calif. — Bids  were  received 
by  the  Board  of  Public  Works.  Feb.  10.  for  furnishing 
creosoted  piles  and  timbers  for  the  construction  of  Pier  A  and 
bulkheads  at  San  Pedro.  The  lowest  bids  were  submitted 
by  the  Pacific  Creosoting  Co..  Los  Angeles,  for  creosoted 
Douglass  fir.  at  $43  per  M.  ft.  B.M..  and  $20.14  each  for  3S-ft.. 
$18.02  for   34-ft.,   $15.90    for  30-ft.   piles. 

Wharf — Martinez,  Calif. — The  Associated  Oil  Co.,  Martinez, 
has  applied  for  a  franchise  to  construct  and  maintain  a 
w'harf  in  Sulsan  Bay  at  Avon. 

+Wharf — Marinez.  Calif. — The  city  has  awarded  the  con- 
tract to  the  MERCER-FRAZER  CO..  16  California  St.,  San 
Francisco,  for  the  construction  of  a  municipal  wharf  and 
approaches  on   the   tide  lands,  at   $26,445, 

+Wharf — San  Francisco,  Calif. — The  Pacific  Gas  &  Electric 
Corporation  has  awarded  a  contract  to  the  THOMSON 
BRIDGE  CO..  103  Main  St..  for  the  construction  of  a  wharf 
and    pump-house   foundation   on   Delaware   St..   at    $17,125. 

+  Haullng  Lumber — San  Francisco,  Calif. — The  Panama- 
Pacific  Exposition  Co.  has  awarded  the  contract  to  the  Mc- 
PHEE  .STEVEDORING  CO.,  foot  of  Third  St.,  at  $1.10  per  M. 
ft.  B.M..  for  the  hauling  of  6,500,000  ft.  of  lumber  from  the 
U.  S.  Transport  docks  to  the  fair  site. 

+  Elevator  Equipment — San  Francisco.  Calif. — The  Willis 
Polk  Co..  .Arch.,  has  awarded  the  following  contracts  in  con- 
nection with  the  construction  of  elevators  in  the  Merchants 
Exchange  Bldg.:  For  elevator  pump,  to  the  DOW  PUMP  & 
DIESEL  ENGINE  CO..  Sheldon  Bldg..  at  $15,500:  for  the  ele- 
vator plant  consisting  of  four  hydraulic  circulating  machines 
and  a  sidewalk  lift,  to  the  OTIS  ELEVATOR  CO..  Beach  and 
Stockton    Sts..   at   $29,500. 

+  Pler — San  Francisco.  Calif. — Bids  have  been  opened  as 
follows,  by  the  State  Board  of  Harbor  Commissioners  for  the 
construction  of  Pier  39:  Healy-TIbbltts  Construction  Co..  247 
Market  St..  San  Francisco,  $436,400;  F,  Rolandi,  $474,000;  San 
Francisco  Bridge  Co..  $448,000;  Pacific  Wakefield  Co..  $443.- 
600;   Grant   Smith   &    Co..    $528,000. 

+Dredgtng — Quebec.  Que. — The  contract  has  been  awarded 
to  the  DOMINION  DREDGING  CO.  for  the  removal  of  from 
2.500.000  to  5.000.000  cu.yd.  of  materials,  chieflv  sand,  to  a 
depth  of  from  35  to  47  ft.  below  low  water.  -  -  " 
by  the  Quebec  Harbor  Commissioners.  Jan. 
is  Secy.-Treas. 

Breakwater  Extension— Cobourg.  Ont. — All  bids  received 
for  the  construction  of  an  extension  to  the  breakwater  at 
Cobourg    have    been    rejected    by    the    Department    of    Pubic 
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Works.  Ottawa.  Ont.,  as  excessive.  The  work  will  be  done 
by  day  labor.     R.  C.  Desrochers  is  Secy. 

Fire  Apparatus — London,  Ont. — Bids  will  be  received  by 
the  City  Clerk  until  Feb.  26.  for  a  modern  combination 
and  chemical  wagon,  equipped  with  SO-hp.  motor,  one  4u-gal. 
tank,  and  capacity  for  carrying  122  ft.  of  2i4-in.  hose.  John 
Aitkin    is    Ch.    Fire    Dept. 

+Landing  Piers — Ottawa.  Ont. — The  contract  has  been 
award-d  to  OUESIME  POLIQUIN,  Portneuf,  Que.,  by  R..  C. 
Desrochers,  Secv.  Dept.  Pub.  Wks.,  Ottawa,  for  constructing 
two  landing  piers  at  Bastican    River,  Que.,  at  $17,300. 

DreddnB— Port  Burwell.  Ont.— Bids  will  be  received  until 
4  p  m.,  Mar.  3,  bv  R.  C.  Desrochers,  Secy..  Dept.  Pub.  ^  ks., 
Ottawa.   Ont.,   for"  dredging  at   Port   Burwell. 

+\Vharf  ExfenMlon — Providence  Bay,  Ont. — The  Depart- 
ment of  Public  Works.  Ottawa.  Ont.,  has  awarded  the  con- 
tract for  the  construction  of  an  extension  to  the  wharf  at 
Providence  Bav.  Manloulin  Island,  Algoma  District,  Ont.,  to 
E.   V.  H.   White,   Burlington,  Ont. 

Dike — New  Westminster,  B.  C. — Plans  are  being  prepared 
bv  Elliott  &  Co.,  Dominion  Bldg.,  Vancouver,  B.  C,  for  a 
diking  system  on  Lulu  Island,  near  New  Westminster. 

BUILDINGS 

Andorer,  N.  H. — Philips  Andover  Academy  has  announced 
that  through  bequests  a  new  dormitory,  to  cost  $65,000,  and 
a  new  recitation  hall,  to  cost  $125,000.  will  be  erected  dur- 
ing the  spring. 

Auburnilale.  Ma.tH. — The  Walker  Home  for  Missionaries 
children  will  soon  have  plans  prepared  for  the  rebuilding  ot 
Its  buildings  recently  destroyed  by  lire.  The  new  plant  will 
consist  of  a  three-story  building  of  brick  to  be  erected  at 
Hancock  and  Grove  Sts.  The  estimated  cost  is  $50,000.  H. 
A.   Wilder   is  Chn. 

+Bc>Hton,  Mass. — The  contract  for  the  telephone  exchange 
building  to  be  built  for  the  New  England  Telephone  &  Tele- 
graph Co.  on  Waverly  St.  Roxbury,  has  been  awarded  to 
DANIEL  L.  SHEP.VRD,  46  Cornhlll.  It  will  be  two  stories 
high  42x8S  ft.,  and  33x90  ft.,  of  brick,  stone  and  terra-cotta. 
Densmore    &    Le   Clear,    88    Broad   St.,    are   the   Archs. 

IloNton,  MaKH. — A  large  hotel  is  planned  to  be  built  at 
Arlington  and  Newbury  Sts.,  by  the  J.  R.  Whipple  So. 

i'amlirldbe,  MasM. — We  are  officially  advised  that  the  Mas- 
sachusilts  Institute  of  Technology,  Boston,  has  commis- 
sioned William  Wells  Bosworth,  Arch.,  527  Fifth  Ave.,  New 
York,  N.  y..  to  p'fpare  plans  for  the  construction  of  its  new 
group  of  buildings.  They  will  be  located  on  the  banks  ot 
the  Charles  River.     The  estimated  cost  is  $4,000,000. 

Somerville.  MaHs.^Bids  will  soon  be  received  by  the  Pub- 
lic Buildings  Department  for  extensive  additions  to  the  High 
Sell  lol.      Waller   T.    Liltlefield,    City    Hall,    is   Comr. 

Providence,  II.  I. — Plans  have  been  completed  by  W. 
Howard  Walker,  Arch.,  17  Custom  House  St.,  for  the  proiiosed 
nev  .\rmory  and  Riding  Hall  for  the  mounted  commands  of 
tUt  U.  I.  National  Guard.  Bids  will  be  received  shortly.  The 
est    nated  cost  is  $135,000. 

k  art  ford,  C"onn. — The  plans  drawn  by  A.  Raymond  Ellis. 
Arcli.,  36  Pearl  St.,  have  been  accepted  by  the  Board  of  Health, 
for  an  isolation  hospital  to  be  erected  on  the  City  Farm  prop- 
erly on  Vine  St.  A  group  of  buildings  of  either  brick  or 
hollow  tile,  consisting  of  an  administration  building,  2\i 
stories  high,  a  two-story  servici-  building  and  two  one-story 
pavilions,  connected  by  a  colonnade,  will  be  built.  The  esti- 
mated  cost   is  $100,000. 

+Ne«-  Haven,  Conn. — Contracts  for  the  erection  of  a  four- 
story  building  at  228  George  St.,  for  Walter  E.  Malley.  have 
been  awarded  as  follows:  General  contract  to  THE  DAVID 
H.  CLARK  CO..  IfiO  P.rewerv  St.;  steel  work,  to  the  EASTERN 
BItlDGE  &  STRUCTURAL  CO.,  Worcester,  Mass.  The  struc- 
ture will  be  145x60  ft.,  of  brick  and  steel,  and  will  cost  aliout 
$60,000.      Brown  &  Von   Beren,  865  Chapel  St.,  are  the  Archs. 

.Htamford.  Conn. — A  site  for  a  theater  has  recently  been 
purchased  on  Hank  St.  by  Anthony  Geromlno  and  Mayer 
Jones.  It  Is  planned  to  erect  a  building  with  a  25-ft.  entrance 
and  100x100  ft.  In  the  rear,  of  brick,  fireproof  construction. 
The  estimated   coat   Is  $100,000. 

+Hrooklyn.  N.  Y. — We  are  offlclally  advised  that  the  De- 
partment of  Education.  Park  Ave.  and  59th  St..  Horo.  Man- 
hattan, has  awarded  a  contract  to  the  MITCHELL  CON- 
STRI'i'TION  CO.,  4  Court  Sq.,  at  $190,487,  for  the  construction 
of  Public  School  176.  Bids  were  received  on  Feb.  17.  C.  B.  J. 
Snyder  Is  .Supt. 

Knat  Syraeuae,  N.  Y. — Bids  are  being  received  by  Russell 
&  King,  Archs.,  Svracuse,  for  the  superstructure  of  the 
church  edinc<-,  83x]gO  ft,,  of  granite  or  marble,  to  be  erected 
by  the  St.  Matthews  R.  C.  Church.  The  estimated  cost  is 
$100,000. 

<;iovpr«vlllr.  !*.  Y. — F.  L.  Comstock,  Arch..  Is  preparing 
plans  for  a  now  building,  60x108  ft.,  three  stories  high,  ot 
brick  and  stone,  to  be  erected  bv  the  Y.  M.  C.  A.  C.  J.  Holden 
Is  Chn.  nidg.  Com.     The  estimated  cost  Is  $40,000. 

IVepperlian.  N.  V, — The  German  Odd  Fellows  Home  Asao- 
cl,itl<in  will  erect  n  building  to  cost  approximately  $150,000  at 
Havermeyer  and   ITnlonport    Aves. 

New  York,  >'.  Y. —  Itlds  will  be  recelvi'd  until  4  p.m..  Mar. 
a,  by  the  Tiepartment  of  Education,  Park  Ave.  uiid  59th  St., 
for  the  construct  jr.n  of  Public  School  No.  97,  on  Mangln  St.. 
near  East  Houston  St.  C.  B.  J.  .Snyder  Is  Supt.  School 
Bldgs. 

rinVs  have  bei-n  filed  by  Goldwin,  Starrett  &  Van  Vleck, 
Archn.,  45  East  I7lh  St..  for  the  construction  of  a  12-Mtnrv 
building,  at  the  northwest  corner  of  36th  St.  and  lOth  Ave., 
for  th«'  lllll  PubllMhlng  Co  505  Pearl  St.  It  will  be  175x98 
ft.     The  estimated  cost  Is  $fi50.000.     Nol.d  Oct.   10  and   Nov.   7. 

I'Inns  have  been  filed  by  Walter  Hn<'fell.  Arch.,  17  Madi- 
son Ave.,  for  the  construction  of  an  eight-story  apartment 
house,  '.0x85  fl..  on  53rd  St.,  ni^nr  Park  Ave.,  for  the  Aetin 
Realtv  Co.,  17  MiidlMon  Avi-,  The  estimated  cost  Is  $300,000. 
I'lans  have  been  filed  by  f.  R.  .T.  Hnvder,  Supt.  School  Bldgs.. 
Dept,   of   Edueallon.   500    Park    Ave.,    for  the   eonHtriicMon   ot  a 


six-story  warehouse,  200x199  ft.,  on  First  Ave.,  between  67th 
and  68th  Sts.  It  will  be  built  for  the  Dept.  of  Education, 
Park   Ave.   and  59th   St.      The   estimated  cost   is   $500,000. 

Bids  are  being  received  by  Warren  &  Wetmore,  Archs.,  16 
East  47th  St.,  for  the  construction  of  a  four-story  club  house, 
200x81   ft.,  for  the  Racquet  Club.   27   West  43d  St. 

Plans  have  been  filed  by  Neville  &  Bagg,  Archs.,  217  West 
125th  St..  for  a  13-story  office  and  loft  building  to  be  erected 
on  3Sth  St.,  west  of  Broadway,  for  the  McMorrow  Engineering 
&  Construction  Co.     The  estimated  cost  is  $300,000. 

Plans  have  been  filed  by  the  Department  of  Education, 
Park  Ave.  and  59th  St.,  for  the  construction  ot  a  five-story 
public  school,  on  176th  St.,  near  St.  Nicholas  Ave.  The  esti- 
mated cost  is  $200,000.      C.  B.  J.  Snyder  is   Supt.   School  Bldgs. 

(Boro.  Richmond) — 'We  are  oflncially  advised  that  bids 
were  received  as  follows,  on  Feb.  10,  by  the  Department  of 
Education.  Park  .^ve,  and  59th  St.,  Manhattan,  for  the  con- 
struction ot  Dublic  school  No.  22.  Boro.  ot  Richmond;  Durtrin 
&  Laas,  103  Park  Ave.,  Manhattan,  $72,981:  James  McArthur 
Co.,  $84,432:  Frymier  &  Hanna  Co.,  $72,990:  T.  A.  Clarke  Co., 
$87,300;  Paul  J.  Exner  &  Co.,  $73,100.  C.  B.  J.  Snyder  is 
Supt. 

Syracuse,  N.  Y. — We  are  oflicially  advised  that  bids  will 
be  received  until  March  20,  by  Russell  &  King,  Archs.,  for 
the  construction  ot  a  tour-story  warehouse,  125x55  ft.,  on 
West  Willow  St..  tor  C.  W.  Snow  &  Co.,  wholesale  drug- 
gists.     The   estimated    cost    is   $50,000.      Noted   Jan,    30. 

I'tica,  N.  \. — Plans  are  being  prepared  by  Cooper  &  Bagg, 
Archs..  Clarendon  Bldg.,  for  a  two-story  school  addition,  215 
x71  ft.,  tor  the  Board  of  Education.  The  estimated  cost 
is   $85,000. 

Cranford,  N.  J. — The  citizens,  at  a  special  election  have 
voted  favorably  upon  the  construction  of  a  new  public  school 
on  Union   Ave.     The  estimated  cost   is   $90,000. 

+J.ersey  City.  N.  J The  Eckerson  Co..  107  Hudson  St.,  has 

awarded  a  contract  to  OSWIN  W.  SHELLEY.  1123  Broad- 
way. New  York,  N.  Y.,  at  $150,000.  for  the  construction  of  a 
five-story  warehouse,  180x80  ft,  Balch  &  Beardsley,  38  West 
32d   St.,   New   York,   N.    Y..    are    the    Archs. 

Rids  will  be  received  until  Mar.  6.  by  the  Board  ot  Edu- 
cation, for  the  construction  ot  a  wing  to  Public  School  34,  at 
Warner  Ave.  and  the  Boulevard,  John  T.  Rowland,  98  Sip 
Ave,,  is  the  Arch.      The  estimated  cost   is   $150,000. 

Newark,  N.  J. — The  Common  Council  has  voted  to  issue 
bonds  for  $500,000  tor  the  erection  of  a  Nurses'  Home  at  the 
City  Hospital. 

+Newark.  N.  J. — H.  W.  Barclay.  876  Broad  St.,  has  award- 
ed a  contract  to  the  AMERICAN  CONCRETE  STEEL  CO., 
Essex  Bldg.,  for  the  erection  of  the  eight-story  Barclay 
Bldg..  110x55  ft.,  on  Summit  St.  John  T.  Simpson.  27  Clinton 
St..    is    the    Arch.      Noted    Feb.    6. 

Paterson,  N.  J.— The  Globe  Carpet.  Oil  Cloth  *  Bedding 
Co.  is  contemplating  the  erection  ot  a  new  building  at  142 
Main   St.      It    will    be    three   stories   high   and    will    cost    $75,000. 

Plans  have  been  prepared  by  T.  John  Foalks,  Arch.,  for 
the  construction  ot  a  new  lodge  for  the  Loyal  Order  of 
Moose.  It  will  be  two  stories  high,  and  is  estimated  to 
cost    $150,000. 

Princeton,  N.  J. — Plans  have  been  filed  by  Jesse  V.  Bick- 
ford,  116  Nassau  St.,  for  a  one-story  brick  building.  The  esti- 
mated  cost   is    $40,000. 

Stocktcn,  N.  J — The  Board  of  Education  is  considering 
bids  for  the  erection  of  a  new  school  building  a  28th  and  29th 
Sts.      The    structure    is    estimated    to    cost    $100,000. 
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+North  Knst,  Penn. — The  contract  has  been  awarded  to 
THOMAS  REILEY.  Philadelphia,  for  the  construction  of  a 
five-story  addition  to  St.  Mary's  College.  The  estimated  cost 
Is  $200,000. 

Norrlstown,  Penn. — The  Montgomery  Trust  Co.,  Is  having 
plans  prepared  for  the  construction  of  a  two-story  and  base- 
ment bank  building.  The  estimated  cost  Is  $50,"000.  L,  M. 
Childs   is    Pies. 

+  i'liiiudelpbia,  Penn. — The  contract  for  the  construction 
ot  the  12-story  warehouse  at  23d  and  Arch  Sts.,  for  J.  1). 
Larkin  &  Co.,  has  been  awarded  to  the  AHERTHAW  CON- 
STRUCTION  CO.,    Boston. 

The  Finance  Co.  of  Pennsylvania  will  erect  a  20-storv 
offlci'  and  bank  building  at  1420  South  Penn  Sq.  William  ll 
Hoffman  Is  Arch. 

The  contract  for  the  construetlon  of  the  10-storv  apartment 
house  at  1327  Spruce  St..  for  Mrs,  T,  W,  Harlow,  has  bei  n 
awarded  to  MEREDITH  R.  GARDINER.  The  estimated  cost 
Is   $180,000. 

Plana    are    being    prepared    by    Charles    W.    Bolton    &   Son, 
Archs.,    Wltherspoon    Bldg,,    for   the   construction    of  nn    elghf- 
Btory    apartment    house,    fiOxlOO    ft.,    at    226    South    Eighth    St 
for    F.    L,    Shissler,    The   i.stlmnted    cost    Is    $15(1, (um. 

Hrennan  Bros,  havi'  purchased  a  site  on  60th  St.  and  will 
erect  a  lerr!i-<-otta   theater.     The  estimated  eost   la  $70,000. 

PKtMlHirKli.  Penn. — The  County  Commissioners  have  be(  n 
authorized  to  eiindc-mn  the  Marshall  and  Malonev  propertl.  s 
on  Diamond  St,,  which  are  to  be  ac(|Ulred  as  a  site  for  n  court 
house    annex    and    City    Mall, 

Irwin  K-  WlthiTt)W,  Archs,.  Kcvstone  Bldg,,  are  preparing 
plans  for  a  two-storv  brick  and  relnfori'ed  concrete  build- 
ing In  North  Ave,,  North  Side,  for  the  United  Oil  Co,  The 
estimated    cost    Is    $50,000. 

Edward  Stolz,  Arch,,  Monnngahida  Biink  Rldg,,  Is  taking 
bids  on  the  seven-story  granite  terra  colla  and  vitrified  brick 
bank  building  to  be  erected  In  Federal  St,  North  Side  for  the 
Dollar   Savings    Fund    &    Trust    Co,      Notiil   Jan.    30, 

I'ittNliuricli,  Penn.— D,  F,  Henry  will  erect  a  four-storv 
meriiintlle  building,  at  Fifth  Ave.  and  Washington  St.  The 
esllmaled    cost    Is   $100,000, 

Pittsburgh    Lodge.   No.    11.    R.    P.   O.    E,.    will   erecl    a    lemple 
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on  thi'  site  of  thu  present  clubhouse.  The  fstlmatcd  cost  la 
$150,000. 

The  Uepartment  of  Health  is  having  plaiiH  prepared  for 
the  construction  of  a  tuberculosis  sanitarium  on  the  Leach 
Farm. 

The  Central  District  rrinting  &  Telegraph  Co.  will  erect 
a  10-story  buiidlnt,',  12G.\I50  ft.  at  Seventh  Ave.  aud  Cherry 
Alley.      The   estimated    cost   is   $l!i2.000. 

Srrnntun,  Hrnn.. — Plans  have  been  prepared  by  E.  H. 
Davis,  Arch.,  for  an  addition   to  the  Technical   High  School. 

I'niuiitown,  I't-nn I'lans  have  been  prepared  for  the  con- 
struction of  an  edifice  for  the  Methodist  Episcopal  congre- 
fatlon  at  liceson  Ave.  and  Dunbar  St.  The  estimated  coat  is 
150,000. 

Valencia,  Ppnn. — The  directors  of  the  Kingsley  House 
Association  are  planning  the  erection  of  a  convalescent  home 
at    Valencia.      The    estimated    cost    is   $400,000. 

Warren,  Peun. — C.  L.  Gamble.  Arcli..  Jamestown.  N.  Y..  la 
preparing  plans  fur  an  eight-story  addition  to  the  Carver 
House.  James  Edwards,  proprietor.  The  estimated  cost  is 
JIOO.OOO. 

VVaMhtngton,  Penn. — Press  C.  Dowler,  Arrott  Bldg.,  is  re- 
ceiving bids  for  the  construction  of  a  three-story  brick  sani- 
tarium, for  Washington  County.  The  estimated  cost  Is  $60,- 
«00. 

York,  Penn. — John  B.  Hamme,  Arch,  Wiest  Hldg.,  is  pre- 
paring plans  for  the  construction  of  a  building  for  the  Fred- 
erick  Trust   Co.      The   estimated   cost    is   $50,0OU. 

+  .\nnaiM>IlN,  Md. — The  contract  has  been  awarded  to  D. 
M.  ANDREW,  Baltimore,  at  $34,600.  for  the  construction  of 
an  armory  for  the  City  Armory  and  Convention  Hall  Com- 
mission.    Noted  Jan.  23. 

Baltimore,  IVId. — Bids  were  received  as  follows  by  the 
School  Board,  Baltimore,  for  the  construction  of  an  addition 
to  School  No.  S3,  at  Philadelphia  Ave.,  and  Lakewood  Ave.: 
John  K.  Mclver,  7  Clay  St.,  $118,997;  Chas.  Stockhousen,  First 
National  iVIarine  Bank  Bldg..  $121,300;  Singer-l'entz  Construc- 
tion Co..  600  Equitable  Bldg,.  $127,160;  P.  J.  Cushen,  3  St.  Paul 
St..  $128,031:  Maryland  Contracting  Co.,  214  Courtland  St.. 
$129,990;  Fred  Decker  &  Son.  Bast  Biddle  St..  $132,500;  John 
Hiltz  &  Son.  Clay  St..  $134,597;  J.  Shamberger,  $154,640.  All 
bids  were  rejected. 

Archer  &  Allen,  Archs.,  Central  Savings  Bank  Bldg.  have 
prepared  plans  for  the  construction  of  the  James  Buchanan 
Brady  Urological  Clinic  building.  The  estimated  cost  is 
$200,000. 

Frederick,  Mil. — The  following  bids  were  received  by  the 
Frederick  Armory  Commission  of  the  State  of  Mar.vland.  fur 
the  construction  of  an  Armory;  Llovd  C.  Culler.  Frederick, 
Mo..  $33,965:  Merrough  Bros..  York.  Penn.,  $34,700;  Eline 
Bros.,  T.^onestown,  Penn.,  $35,324;  M.  C.  Davis,  Baltimore,  Md., 
$3S,74G.  .\rthur  Smith.  Washington.  D.  C,  $38,400:  John  K. 
Mclver,  .  tltimore.  Md..  $39,997;  Sparr  Bros  York,  Penn., 
$42,165;  Cas.'iidy  Co^  Washington,  D.  C.  $42,244;  King  Lumber 
Co.,  Charlotttrville,  Va..  $43,164;  Merritt  &  Co.,  New  York.  $47,- 
986.      Noted   Fsb.   6. 

Hagersto^u,  Md. — The  1.  O.  O.  F.  will  erect  a  temple  on 
■South  Potomac  T-t.     The  estimated  cost  is  $40,000. 

Wasblnerton,  !.>.  C. — The  Genera!  Synod  of  the  Evangelical 
Lutheran  Church  \vill  erect  a  Home  for  the  Aged,  at  ISth  and 
20th   Sts.     The  estimated  cost  is  $100,000. 

M'aHhlneton.  D.  C. — Plans  have  been  revised  by  Milburn. 
Heister  &  Co..  Union  Savings  Bank  Bldg.,  Washington,  D,  C. 
for  the  construct'on  of  an  11-story  ofBce  building  at  14th  and 
H  Sts.,  for  the  Real  Estate  Trust  Co.  The  estimated  cost  is 
$300,000.      Noted   Nov.    7. 

.Alexandria,  Va. — Contracts  for  the  construction  of  the 
Normal  school  building  have  been  awarded  as  follows:  Gen- 
eral contract.  PAGE  CONSTSUCTION  CO..  Hibbs  Bldg.. 
Washington.  D.  C;  structural  iron  work,  SOPER  &  McDON- 
ALD,  318  Main  Ave..  S.  W. 

Alexandria,  Va. — The  Episcopal  Hig",:  School,  Alexandria, 
will  erect  two  dormitories  which  will  cost  aproximately  $70,- 
000. 

Roanoke,  Va. — The  citv  will  erect  a  city  hall.  The  esti- 
mated cost   is  $250,000.     C.   B.  Moomaw   is  Mayor. 

AVarm  Springs,  Va, — Bids  will  be  received  until  9  a.m.. 
Mar.  11.  by  Supervisors  of  Bath  County,  for  the  construction 
of  a  courthouse  at  Warm  Springs,  T.  J.  Collins  &  Son  are 
Archs.,    Staunton,   Va. 

Parxons,  Va, — Plans  have  been  prepared  by  Holmboe  and 
Lafterty,  Archs..  Clarksburg,  for  the  construction  of  a  school 
building,    65x112  ft.      The   estimated   cost   is   $40,000. 

+VVheellng,  W.  V'a. — The  contract  has  been  awarded  to  H. 
W.  ARCKER  &  CO..  Huntington.  W.  Va..  for  the  constrne- 
tiun  of  an  edifice  for  the  Thompson  Memorial  Methodist 
Episcopal    Church.      Noted    Dec.    19. 

Orangeburg:,  S.  C. — Claflin  Universitv  will  rebuild  its  main 
building  recently  destroyed  bv  tire.  The  estimated  cost  Is 
$100,000.     M.  L.  Dunton  is"  Pres." 

Atlanta,  Ga. — Byron  Souders  will  erect  an  elghl-story 
apartment  house  on  West  Peachtree  and  Linden  Sts.  The 
estimated   cost  is   $200,000. 

Vueniita,    Ga. — Plans    have    been    prepared     by    G.     Lloyd 
Preacher.    ,\rch.,    Augusta,    for   the    construction   of   a    15-3tory 
bank  and    ufTice   building   for   the    Empire   Life   Insurance   Co. 
The  estimated  cost  is  $400,000. 

.AuRusta.  Ga. — Augusta  Lodge,  B.  P.  O.  E.  will  erect  a 
four-story   lodge   building.      The    estimated    cost    is    $100,000. 

Savannah,  Ga. — H.  W.  \^'iteover,  .\rch..  National  Bank 
Bldg.,  is  receiving  bids  for  the  construction  of  an  armory  at 
Bull    St.    and    Park    Ave.,    for    the    Chatham    Artillery. 

+Bushnell,  Fla. — The  contract  for  the  erection  of  a  court 
house  and  jail  at  Bushnell  has  been  awarded  to  JENKINS  & 
WILLIAMS.   Ocala.    Pla..  at   $65,000. 

+L,akeland,  Fla. — The  contract  has  been  awarded  to  J.  Mc- 
CIRCHEN  CO.,  Tampa,  for  the  construction  of  the  hotel  for 
Kibbler    Bros.      Noted    Jan.    9. 

Andalusia,  Ala. — The  County  Commissioners  contemplate 
erecting  a  courthouse.     The   estimated   cost   is   $100,000. 


IlirmiuKbam,  Ain, — The  Loulle  Compton  Seminary  will 
erect  a  liunie  un  .Seventh  Ave.,  near  22d  81.     The  entlinated  co»t 

1»    $.SO.OIIO. 

+  llirnilnKbnin,  AIn. — The  contract  has  been  awarded  to  tl<e 
F.  W.  MAKLE  CONSTUUCTION  CO.,  Worceatur,  Maaa.,  tor 
the  construction  of  a  12-«tory  hotel.  The  eatlmated  coat  Ib 
$650,000. 

+The  general  contract  for  thi-  conatrucllon  of  the  ware- 
house on  Sixth  Av.'..  for  the  Southern  Hell  Telephone  Co.,  haa 
been  awarded  to  the  FRED  A.  JCJNEH  BUILDING  CO.,  Ameri- 
can TruBt  Bldg..   Birmingham. 

JelTerHon,  Tenn K.  C.  Colley.  Arch..  Chamber  of  Com- 
merce HIdg.,  Nashville.  Tenn.,  h<is  prepared  plana  for  the  con- 
struction of  a  hotel  at  Jefferaon  Springs.  The  eatlmated  coat 
la  $50,000. 

.McmiiblH,  Tenn. — The  Commercial  Truat  &  Savings  Bank 
has  plana  for  the  construction  of  a  22-story  steel  and  brick 
ofllce  building  at  .Main  St.  and  Union  Ave.  The  eHlimated  coat 
Is    $100.0IJII. 

NnHbvllle,  Tenn.^The  Cumberland  Telephone  &  Telegraph 
Co..  Nashville,  will  erect  a  lO-story  ollice  building.  The  esti- 
mated   cost   is   $250,000. 

NnNhvllie,  Tenn. — Hart  &  Gardner,  Archa.,  1004  Stahlman 
Bldg.,  Nashville,  have  prepared  plans  for  a  group  of  bulUllnga 
to  be  erected  at  Ward-Belmont  College.  Rev.  Ira  Landreth 
is  Pres. 

JrirerMontonn,  Ky. — The  Fiscal  Court,  Louisville,  will 
erect  buildings  and  a  reservoir  at  the  county  poorhouae. 
Brinlun    B.    Davis  is   Arch.,    Louisville. 

+,liickMiin,  Ky. — The  contract  has  been  awarded  to  A. 
DEITZ  &  CO.  Mt.  Sterling,  Ky.,  for  the  construction  of  a 
hotel,    for    the    Hotel    Jefferson    Co. 

liOulMvllle,  Ky. —  Plans  have  been  prepared  by  D.  X.  Murphy 
&  Hro..  Archs..  Louisville,  for  the  construction  of  a  five- 
story    building  on    West  Jefferson   St,,  for   Whallen    Bros. 

LoulNVllle,  Ky.— Brinton  B.  Davis,  Louisville,  Ky.,  has 
comi)leted  plans  for  the  construction  of  a  9-story  reinforced 
concrete  warehouse  for  the  Standard  Sanitary  Mfg.  Co. 
Noted   Jan.    9. 

-Vkron,  Oblii — Frank  Selzer  has  taken  oyt  a  permit  to 
erect  a  five-sturv  and  basement  theater  and  office  building  at 
Exchange  and  Main  Sts.  The  estimated  cost  is  $125,000.  F. 
W.    English    is   the   Arch. 

+Canton,  Obl« — The  contract  for  the  construction  of  the 
new  hospital  to  be  known  as  the  District  Tuberculosis  Hospi- 
tal has  been  awarded  to  R.  H.  EV.AXS  &  CO..  Columbus,  Ohio. 
at  $112,000.  The  other  bids  were:  Keller  Huff.  Canton. 
$122,544:  George   Kratt.   Lorain.  Ohio,   $115,621. 

Cincinnati,  Ohio — The  Building  Committee  of  the  Univers- 
ity of  Cincinnati,  has  commissioned  Tietig  &  Lee.  Lyric  Bldg., 
Cincinnati,  to  prepare  plans  for  the  construction  of  the  new 
chemistry  building.      The  estimated  cost  is  $225,000. 

CoNbocton,  Oblo — Plans  have  been  completed  for  the  con- 
struction of  a  new  high  school  at  Coshocton.  Frank  L.  Pack- 
ard is  the  Arch.  The  estimated  cost  of  the  structure  is  $80.- 
000. 

Chicago,  III. — The  N.  K.  Fairbank  Estate  has  had  plans 
prepared  for  the  construction  of  a  six  story  and  basement 
mercantile  building  at  South  Michigan  Ave.  and  East  ISth 
St..  to  be  occupied  by  the  Beckley-Ralston  Co..  dealers  in 
automobile  supplies.  The  estimated  cost  is  $150,000.  Hola- 
bird   &  Roche,  are  the   Archs. 

Plans  have  been  completed  for  the  construction  of  the  new 
15-story  building  to  be  known  as  the  Michigan  Ave.  Build- 
ing, on  North  Michigan  Ave.  and  East  Washington  St,  The 
estimated   cost  is   $1,500,000,     Jarvis   Hunt  is   the   Arch. 

+RoekiTell  City.  Iowa — The  contract  for  the  construction 
of  a  new  court  house  for  Calhoun  County,  has  been  awarded 
to   the    FALLS   CITY   CONSTRUCTION   CO..   Louisville,   Ky.,   at 

$162,000.      Noted  Nov.    14. 

Cameron,  Tex. — Dr.  W.  R.  Newton,  Cameron,  plans  to  erect 
a  sanitarium  to  cost  approximately  $40,000. 

DallaN,  Te.x. — Sears.  Roebuck  &  Co..  will  build  a  new  ten- 
story  building  in  Dallas,  to  cost  approximately  $625,000. 
Elmer    L.    Scott    is   Vice-Pres..    Chicago,    111. 

DeniHon,  Tex. — Bids  will  be  received  b.v  J.  D.  Tocum.  City 
Secy..  Denison.  until  8  p.m..  Mar.  5.  for  the  construction  of  a 
three-story  high  school.  A.  O.  Watson.  Austin,  Tex.,  is  the 
Arch.     Noted  Jan.  23. 

Hou.Hton,  Tex. — Plans  have  been  completed  and  the  con- 
tract will  soon  be  awarded  for  the  construction  of  a  ne'n- 
eight-story  building  for  A.  Levy.  C.  D.  Hill  &  Co.,  are  the 
Archs. 

Palextine,  Tex. — The  County  Commissioners  Court  has 
ordered  that  a  bond  election  be  held  on  Mar.  8,  to  vote  on  the 
proposition  to  issue  bonds  for  $150,000  for  the  purpose  of 
erecting   a    new    court-house.      Noted    Feb.    20. 

+Waco.  Tex. — The  contract  for  the  construction  of  a 
three-story  building  for  the  local  Masonic  lodge,  has  been 
awarded  to  FELL  &  AINS^VORTH.  Waco.,  at  about  $60,000. 
T.  Brooks  Pearson.  1509  Amicable  Bldg..  is  the  Arch.  Noted 
Dec.   12. 

DenTer,  Colo. — J.  Foster  Symes  and  Oscar  D.  Cass  are  in- 
terested in  a  syndicate  which  will  erect  a  ten-story  business 
and  office  building  at  16th  and  Curtis  Sts.  The  estimated 
cost  is  $700,000.      Robert  S.   Roeschlaub  is  Arch. 

BIsbee,  Ariy.. — The  citizens  have  voted  in  favor  of  issuing 
bonds    for    $80,000    for    the    purpose    of    constructing    a     high 

school. 

+S|>okane,  Wasb. — A  contract  h?s  been  awarded  to  the 
MINXE.VPOLIS  STEEL  &  MACHINERY  CO..  Minneapolis. 
Minn.,  at  approximately  $150,000  for  furnishing  the  structural 
steel    to   be   used   in   the   new   Davenport  Hotel.      Noted   Jan.   9. 

Portland,    Ore The    Portland.    Eugene    and    Eastern    R.    R. 

will   erect   a    station   and   office   building   on    Fourth   St..   at   a 
cost  of  SI. 500.000. 
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Bakersfield.  CaUf^— A  new  post-office  will  be  erected  in  this 
city,   at  a   cost   of   S136.000. 

Lonebeack.  Calif.— Scbtt  W.  Alexander  is  contemplating 
erecting  a  seven-story  hotel  at  First  and  Locust  bts. 

Austin  &  Lochridge.  IS  Locust  Aye.,  have  fepared  plans 
for  the  erection  of  a  flve-story  brick  and  steel  apartment 
building  at  the  corner  of  Pacific  Ave.  and  Third  St..  for  H. 
S  Ca Uahan.  It  will  be  75x90  ft.,  pressed  brick  facing,  marble 
entrance  elevator,  steam  heat,  wall  beds,  and  vacuum  cleaner. 
The  cost  will   be  $50,000. 

*\  L  DUTRO.  617  Orange  Ave..  Long  Beach,  has  been 
awarded  the  contract  for  the  erection  of  a  four-story  rein- 
forced concrete  storage  warehouse  at  the  foot  of  Third  bx... 
West  Longbeach.  for  the  City  Transfer,  Van  &  Storage  Co. 
It  will  be  »0xl25  ft.  George  W.  Harding,  structural  engineer. 
Citizens  National  Bank  Bldg..  prepared  the  plans. 

LoH  AngelM.  Calif. — Louis  C.  Lohman.  105  E.  Second  St., 
will  erect  a  five-storv  and  basement  apartment  house  on  Hill 
St.,  near  Pico.     Dennis  &  Farwell.  618  Fay  Bldg.,  are  the  Arehs. 

The  Independent  Order  of  Odd  Fellows  will  erect  a  store 
and  lodge  building  on  12th  and  Flower  Sts.  Fred  E.  Peter- 
son 332  .South  Broaway,  is  Chn.  of  the  Bid.  Com  Morgan. 
Wails  &  ilorgan.  Story  Bldg.,  are  preparing  plans.  The 
building  will  be  three  stories  and  basement.  lOOxlaO  ft.  1  ne 
construction  will  be  of  reinforced  concrete. 

The  Richards-Xeustadt  Construction  Co..  Wright  &  Callen- 
der  Bldg.,  is  preparing  plans  and  will  erect  a  three-story 
and  basement  brick  rooming  house  building  on  East  Fifth  St., 
for  W.  S.  Hook.  Jr.  It  wUl  have  concrete  foundation  and  base- 
ment. 50x145  ft.,  steel  beams,  plate  glass,  pressed  brick  fac- 
ing artificial  stone  trim. 

W.  .S.  Garrett.  Currier  Bldg..  is  preparing  plans  for  a  four- 
story  and  basement  brick  hotel  building  to  be  erected  at 
Dudley  Ave.  and  Ocean  Front.  Ocean  Park,  for  Edward  and 
John  Newell.  It  will  be  47x114  ft.,  and  have  concrete  foun- 
dation, pressed  brick  facing. 

C.  C.  Rittenhouse.  Wilcox  Bldg..  is  preparing  working 
drawings  for  the  four-story  and  basement  brick  apartment 
house,  to  be  erected  on  St.  Paul  Ave.,  for  M.  E.  Blaisier.  The 
building  will  have  concrete  foundation  and  basement.  5oxl71 
ft.,   pressed  brick   facing,   with   artificial   stone   trim. 

N.  M'  Stowell,  681  I.  W.  Hellman  Bldg..  is  contemplating 
erecting  a  10-story  steel  frame  hotel  building  on  Spring  St., 
near   Fourth    St. 

Bids  will  be  received  about  Mar.  1  for  the  erection  of  the 
Arcade  Station  for  the  Southern  Pacific  Ry,  It  will  cost  about 
1750,000.  with  track  accessories.  Parkinson  &  Bergstrom. 
Security  Bldg..   Los  Angeles,  are  the  Archs. 

The  MacGibbon-Frary  Co..  Los  Angeles  Investment  Bldg.. 
is  completing  plans  for  a  14-story  hotel  to  be  erected  on 
Broadway  between  Ninth  and  Tenth  Sts.,  for  Frank  L.  For- 
rester, Los  Angeles  Investment  Bldg.  It  will  be  50x95  ft.. 
steel  frame,  brick  filler  walls,  pressed  brick  and  terra  cotta 
facing. 

The  Riohards-Newstadt  Constructinn  Co.  Wright  &  Cal- 
lender  Bldg..  is  preparing  plans  for  an  eight-story  and  base- 
ment store  and  loft  building  to  be  erected  on  the  west  side  of 
Broadway  between  Seventh  and  Eighth  Sts..  for  the  Isaacs 
Bros.  Co.,  725  South  Broadway.  The  building  will  have  rein- 
forced concrete  frame,  and  enclosing  walls  and  floors. 

W.  J.  Saunders.  International  Bank  Bldg..  is  preparing 
plans  for  a  reinforced  concrete  loft  building  to  be  erected  on 
Broadway  between  Eighth  and  Ninth  Sts..  for  F.  W.  Braun. 
The  building  will  be  a  ten-story  structure.  It  will  have  con- 
crete foundation  and  basement,  50x153  ft.,  reinforced  con- 
crete  frame. 

Scott  Quintln,  Douglass  Bldg.,  is  preparing  plans  for  a 
four-story  brick  store  and  apartment  building  to  be  erected 
at  the  southeast  corner  of  Temple  St.  and  Bunker  Hill  Ave. 
for  the  Los  Angeles  Securities  Co.,  637  South  Hill  St.  Di- 
mensions. 72x130  feet;  concrete  foundation,  steel  beams  and 
columns,  ruffed  brick  facing,  artificial  stone  trim. 

CONTHAfT  PRICE 

AValvea,  Etc. — New  York.  N.  Y.— Bids  for  Contract  146, 
furnishing  and  delivering  valves,  hydraulic  cylinders,  piping 
and  appurtenances  for  the  city  tunnel  of  the  Catsklll  Ague- 
duct,  In  the  City  of  New  York,  were  received.  Feb.  11.  as 
follows:  (A)  Coldwell-Wllcox  Co.,  Newburg,  N.  Y. ;  (B)  Coffin 
Valve  Co..  Boston,  Mass,;  Bethlehem  Steel  Co.,  South  Bethle- 
hem. Penn.;  (D)  Paul  S.  Reeves  &  Co.,  1415  Catherine  St., 
Philadelphia,  Penn. ;  (E)  Exeter  Machine  Works,  PIttston, 
Penn.;     (F)    average    bid: 


J.  P.  Peterson,  Wright  &  Callender  Bldg..  J.  Bloom  and 
C.  L.  Robinson  have  secured  a  lease  on  the  property  at 
Vignes  and  Banning  Sts.  and  will  erect  two  three-story  brick 
buildings.  The  lease  provides  that  construction  work  be 
started  by  90  days  from  Feb.  S.  The  property  is  150x138  ft., 
and  two  buildings  each  75x138  ft.  will  be  erected.  They 
will  have  pressed  brick  facing,  galvanized-iron  cornice,  com- 
position roof. 

Supervisor  of  Construction  Daum  of  the  Board  of  Educa- 
tion, Security  Bldg..  has  been  instructed  to  proceed  with  the 
preparation  of  working  plans  for  a  five-story  and  basement 
warehouse  for  the  Board  of  Education,  to  be  erected  at  1345 
South  San  Pedro  St.  It  will  be  of  reinforced  concrete  con- 
struction throughout,  with  metal  frames  and  sash,  elevator, 
plumbing,    wiring. 

+THE  C.  J.  KUBACH  CO..  Pacific  Electric  Bldg.,  has 
been  awarded  the  contract  for  the  construction  of  the  build- 
ing to  be  erected  for  the  Southwest  Museum  in  the  Arroyo 
Seco  Valley.  Plans  call  for  a  group  of  buildings  to  include  a 
science  hall.  library  and  halls  of  archaeology  and  art  to  be 
of  reinforced  concrete  construction,  tile  roof.  Hunt  &  Burns, 
Laughlin    Bldg..   are   Archs.      Noted   Jan.    9. 

Dr.  G.  W.  Caldwell.  2143  Harrison  Blvd.  has  been  granted 
a  permit  for  the  erection  of  a  three-story  apartment  house 
on   22d   St..    to   cost    $60,000. 

Oakland,  Calif. — Cinnoiaculo  Bros,  will  erect  a  seven-story 
store  and   hotel   building  at  16th  and  Jefferson   Sts. 

William  C.  Hayes.  Foxcroft  Bldg..  San  Francisco,  is  com- 
pleting working  drawings  for  the  construction  of  a  two-story 
brick    and   steel  addition   to  the  Y'.   M.  C.   A.   at  21st   and  Tele- 

fraph    .\ve.       The    work    has    been    estimated    to    cost    about 
45.000.       Construction    will    include    a    steel    frame    with    the 
exterior   of   the   building  faced   with   pressed   brick. 

Pasadena,  Calif. — Elmer  Grey.  Wright  &  Callender  Bldg. 
has  been  commissioned  by  the  board  of  trustees  of  Throop 
Polytechnic  Institute  to  prepare  plans  for  two  new  buildings 
to  be  erected  for  the  Institute.  One  will  be  a  music  hall 
and  art  museum  to  be  located  at  Wilson  Ave  and  Cali- 
fornia St..  and  the  other  a  library  and  science  building  to 
be  erected  at  Wilson  and  San  Pasqual  Aves.  The  library  and 
science  building  will  be  two  stories.  The  construction  will 
be  reinforced  concrete  and  tile,  similar  to  the  present  ad- 
ministration  building. 

San  Diego.  Calif, — Walter  S.  Keller  is  drawing  plans  for 
a  six-story  reinforced-concrete  store  and  hotel  building,  to 
be  erected  at  First  and  D  Sts..  for  M.  Barnett.  It  will  be  42x 
120  ft.      Estimated  cost.   $100,000. 

San  FranclHco.  Calif. — Tirey  L.  Ford  and  associates  will 
build  a  six-  or  nine-storv  apartment  house,  to  cost  about 
$250,000  or  $300,000.  at  California  and   Jones  Sts. 

Thomas  Q.  Swortfiguer  will  erect  a  four-story  brick  build- 
ing, to  cost  $50,000.  on  Sacramento  St.,  between  Pierce  and 
Scott  Sts, 

C.  W.  Dickey,  Oakland  Bank  of  Savings  Bldg.,  Oakland, 
Calif.,  has  been  commissioned  to  prepare  plans  for  the  Ha- 
waiian  Building   of  the   Panama-Pacific   Exposition   in   1915. 

Frederic  H.  .Meyer,  Bankers'  Investment  Bldg.,  has  pre- 
pared plans  for  the  ei-ection  of  a  six-story  apartment  house 
costing  in  the  neighborhood  of  $110,000.  The  building  will 
have  brick  exterior  walls,  faced  with  pressed  brick.  It  is  to 
be   erected   on  Sutter  street,   for  M.    E.   Perkins. 

Cuningham  *  i'oliteo.  First  National  Bank  Bldg.,  are  pre- 
paring plans  for  a  large  reinforced  concrete  warehouse  to  be 
erected  on  King  St..  between  Second  and  Third  Sts,  for  the 
Warehouse  &  Investment  Co.  The  building  will  be  120x130 
ft.  Construction  will  be  fireproof  throughout.  An  autiimatic 
sprinkler  system,  fireproof  doors,  metal  window  sash  and 
frames  and  both  freight  and  passenger  elevators  are  Included 
in  the  building.     The  exterior  will  be  faced  with  concrete. 

G.  A.  -Applegarth.  Call  Bldg..  is  completing  plans  for  a  14- 
story  steel-frame  hotel  which  is  to  be  erected  bv  the  CUft 
Estate  at  Geary  and  Taylor  Sts.  at  a  cost  of  $550,000.  The 
exterior  will  be  faced  with  artificial  stone.  Bids  will  be 
<isked  on  the  steel  work  within  a  few  days,  and  contracts 
for  the  balance  of  the  work  will  be  let  as  rapidly  as  plans 
can  be  completed. 

O'Brien  Bros.,  Clunie  Bldg.,  have  completed  the  plans  for  a 
store  and  loft  building  to  be  erected  for  the  Union  Paclflc 
Salt  Co.  on  Sacramento  .St.  near  Drumm.  The  new  buildinf? 
will  be  three  stories  high  25x87 ',4  ft.  Construction  will  be 
of  brick  and  steel.  The  exterior  of  the  building  will  be 
faced  with  pressed  brick. 

Nathaniel  Blalsdell.  225  California  St.,  has  been  selected 
to  prepare  plans  for  the  new  Engineers'  Buihling  which  will 
be  erected  at  Mission  and  First  Sts.  by  the  C.  C.  Moore  Engi- 
neering Co.  The  building  will  have  a  frontage  of  129  ft.  on 
Mission  St.  and  113  ft.  on  First.  It  will  be  a  three-story 
structure  of  brick  and  steel.  The  exterior  will  be  faced  with 
pressed   brick   and    terra   cotta. 
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fi<XXI  Ih    mi»<-.-lli,nr<.<ji.  iron  and  iit~!l                                                               08  12  105  !!fi  t  Ofifi 
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*  Informal  bid  t  Informal  bid  not  inrludcd. 

t  R«e«lved  by  Inttnr  aftrr  hidn  wrrt*  opened  and  ar««  aiv^n  only  for  thoir  Incldt^ntal  value. 
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The    Fifth    Street  Viaduct,   Fitch  burg, 
Mass. 

Tlioi-r  llils  rcrclltiv  l)('(ii  ii>iii|ilclcil  iii  l-'llililiiirii, 
Mass.,  a  reiiilorced-fOiK'rt'ti'  viaduct  on  the  line  of  Fiftli 
St.  acros.s  the  vallev  wliicli  contains  the  Nashua  River 
and  the  seven-track  lines  of  the  Boston  &  Maine,  and  the 
New  York,  New  Haven  t^'  Hartford  Railroads.  The  via- 
duct is  remarkable  in  a  number  of  respects,  but  mainly 
iu  that  the  reinforcement  for  the  arch  ribs  proper  wa.s 
made  of  structural  steel  which  was  placed  in  its  arch 
form  between  the  piers  and  used  to  support  the  forms 
into  which  the  concrete  of  the  arch  was  poured.  By  this 
means  no  centering  was  required  under  any  of  tlie  four 
small  arches  and  only  the  lightest  sort  of  strutting  re- 
quired under  the  large  nnli.  In  designing  the  structure 
the  rises  of  the  arches  ami  depths  of  the  arch  rings  were 


Ibc  requirements  of  clearance  at  the  railway  crossings 
wen;  such  tliat  a  deck  arch  could  not  be  used,  wliicii  fact, 
loiiethcr  uitii  the  requirements  of  desijfn  noted 
jibove,  led  t<i  the  ailoption  of  the  tiirougli  arch  sliowu  on 
the  drawings.  It  will  be  noted  that  the  arches  are  of 
very  low  rise  and  are  on  high  piers.  Such  a  structure 
would  not  be  stable  under  the  unbalanced  dead  load  of 
the  arches  on  one  side  of  the  pier,  but  the  construction 
was  so  carried  out  that  each  pier  had  a  balanced  load 
upon  it  at  all  times,  and  when  the  viaduct  was  com- 
pleted its  static  condition  is  somewhat  similar  to  a  single 
arch.  That  is,  the  thrust  is  carried  through  from  one 
nbulMiciil  to  the  other  through  the  various  arches  and 
their  ])icrs. 

AmrMiiNis  AND   I'ii:i!s 

The  piers  and  abutments  are  all  founded  on   rock  or 


Fig.  1.  Thk  Fifth  St.  Viaduct.  Fitch  huuc.  Mass. 


PIER  I  PIER  2  PIER3 

Fig.  2.  Oitlixi:  Elkv.vtion"  of  thk  "\'iAnrcT 


so  proportioned  as  to  make  the  steel  needed  for  rein- 
forcement for  moving  loads  just  about  sufficient  to  carry 
the  construction  loads  diu'ing  erection. 

The  views  above  give  an  outline  elevation  of  the  struc- 
ture. It  will  be  noted  that  one  side  of  the  valley  is  con- 
siderably higher  than  the  other,  so  that  a  grade  of  31/^ % 
was  required  on  the  roadway.  The  bridge  starting  from 
the  higher  side  of  the  valley  comprises  a  small  32-ft.  arch 
over  a  private  road,  a  76-ft.  arch,  three  113-ft.  arches, 
and  one  200-ft.  arch  across  the  railway  tracks.  All 
of  these  arch  dimensions  are  from  center  to  center  of 
piers.  The  bridge  is  40  ft.  wide  with  a  26-ft.  roadway, 
and  two  7-ft.  sidewalks,  and  is  designed  at  present  to 
carry  only  highway  traffic,  although  interurban-car  load- 
ings are  provided  for. 

All  five  of  the  smaller  arches  are  deck  structures,  but 


heavy  boulders,  the  rock  rising  nearer  the  surface  at  the 
west  abutment,  so  that  that  abutment  is  founded  on 
solid  rock,  whereas  the  east  abutment  is  founded  on  a 
compact  deposit  of  sandy  clay.  With  the  exception 
of  the  west  abutment,  all  the  piers  and  the  east  abutment 
are  in  quite  shallow  excavation,  as  the  proper  foundation 
was  practically  at  the  surface. 

Aiu"rMEXTs — The  west  abutment  (Fig.  4)  comprises 
two  masses  of  concrete  against  which  the  two  ribs  of  the 
large  arch  abut,  together  with  two  showing  wing-walls, 
and  a  cross-wall  to  retain  the  earth  fill.  The  abutment 
is  of  mass  concrete  with  no  reinforcement.  The  east 
abutment  is  iu  effect  the  pier  between  the  76-ft  arch  and 
the  32-ft.  arch.  This  is  similar  in  design  to  the  west 
abutment,  except  that  it  has  three  masses  of  concrete  to 
take  the  thrust  from  the  three  arch  ribs  which  are  used 
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Detail  oe  11:J-ft.  Akch 

(Rib    reinforcement     of    113-ft.    arch    not    shown) 

in  tlie  (-mailer  arch  mass.  The  true  east  abutment  takes 
merely  the  thrust  of  the  small  30-ft.  arch  and  is  pro- 
vided with  the  customary  wing-walls.  These  two  east- 
ern abutments  are  reinforced  slightly. 

I'lEiis — A  typical  pier  design  is  shown  in  the  desigu 
of  pier  Xo.  2  in  Fig.  .'5.  This  pier  consists  nf  :i  i)ase 
solid  in  plan  and  rising  therefrom  three  columns  iimle.' 
the  respective  arch  ribs,  joined  together  with  :i  trans- 
vcrse  wall  Vi  in.  thick.  The.se  columns  rise  to  the  eleva- 
tion of  the  bottom  of  the  arch  ribs,  which  come  together 
over  each  column.  It  will  be  not€d  that  the  thrust  lioni 
these  opposing  arches  continues  from  one  arch  through 
into  the  opposite  arch,  and  that  if  one  arch  were  reinoved 
the  thru.st  would  fall  far  outside  the  section  of  the  pier. 
Thrsc  piers  are  slightly  reinforced  as  shown. 

ARf'H  Ribs 

S,mall  Aiicues— One  of  the  11.3-ft.  arches  is  also 
fchown  on  Fig.  3.  It  consists  of  three  arch  ribs  ithi.iMl  l.T 
ft.  4  in.  c.  to  c.  and  each  26  in.  wide.  4  ft.  deep  at  the 
crown,  and  about  7  ft.  deep  at  the  springing  line.  The 
chords  of  the  arches  are  on  the  .'Jl/g^J  gra<le  which  the 
whole  bridge  ha«.    These  ribs  carry  the  roadway  on  span- 


drel columns  and  arches,  which  are  braced  transversely 
by  open  wails,  the  upper  portions  of  which  form  the 
tioor-beams  upon  which  the  reinforced-coucrete  fioor- 
i-Iab  rests.  Each  rib  is  reinforced  with  a  steel  frame  simi- 
lar to  that  shown  in  Fig.  5.  This  frame  consists  of  a 
double  girder  made  up  of  an  upper  and  lower  flange,  each 
made  up  of  angles  with  a  center  plate,  joined  together 
with  vertical  and  slanting  web  angles.  These  ribs  were 
fabricated  in  four  sections  and  with  splices  at  crown  and 
haunches.  In  erection  they  were  field-sjiliced  together  as 
a  single  arch,  as  described  below.   Each  rib  frames  at  the 
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Fig.  6.  Detail  of  MAiN-Aurn  >^rAN' 

l.i.r  into  a  structural-steel  pedestal,  set  on  anr-hor  bolts  Lakgk  AncH-Details  of  the  large  arch  are  shown  in 

ikitoth                The  detail  of  the  pedestal  between  Fig.  «.     The  main  carrying  portion  of  this  arch  consists 

th    sin  ller  arches  is  shown  in  Fig.  7.  of  two  arch  ribs  193  ft.  3  in    in  the  clear    with  a  rise 

The  spandrel  columns,  which  rise  out  of  the  smaller  of  48  ft.  to  the  jeu^^torc^ment  arcji,  which  has  a  center 

arclies,   L  of  concrete   reinforced   with    straight    rods,  to  center  span  of  204  ft.  9  m.     Each  rib  is  4  ft.  deep 

wliich  rods  intrude  into  the  concrete  of  the  arch  rib  a  at  the  crowii    8  ft.  4  in    deep  at  the  springing  line    and 

short  distance,  forming  the  only  connection  between  the  30  in.  wide  throughout      These  "^/ ^^^  P^/^^'^f  4°" 

spandrel  columns  and  the  ribs.  center  with  the  two  outside  ribs  of  the  adjacent  >.nall 
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art-li  (Fig.  6).  The  rib  reinforcement  is  of  .strmtuial- 
steel  framework,  shown  in  Fig.  5,  which  wa.*  fabricated  in 
six  pieces.  The  two  ribs  are  braced  together  at  the  cro^ra 
and  haunches  by  cross-framing  of  structural  steel  incased 
in  concrete.  That  portion  of  the  roadway  immediately 
over  the   pier   is  carried   by   spandrel   arches   as    in   the 


''-e.S'jrSi'jii" 

Fio.  7.  Stkkl  Pi:dkst.\l   IJkinfouck.mkxt  ox 

BKTWKKX     S.MAI. I.     .\i;(  iii:s 


Pier 


smaller  span,  but  the  main  portion  of  the  roadway  is 
carried  as  a  through  structure  from  I-beam  hangers 
framed  between  the  two  wei)s  of  the  main  reinforcement 
and  carrying  at  their  lower  end  the  floor-beams,  which 
are  also  of  structural-steel  framework  incased  in  con- 
crete. 

Floor,  Railixus  axd  Expaxsiox  .Joixto 

That  portion  of  the  floor  over  the  smaller  arches  is 
made  up  of  a  5-in.  reinforced-concrete  slab  paved  with 
wood  blocks,  the  whole  resting  on  the  concrete  floor- 
beams  noted  above.  In  the  hanging-floor  structure  under 
the  large  arch  the  floor-beams  are  reinforced  with  struc- 
tural framework  (Fig.  5),  Imt  carry  the  same  type  of 
floor  as  in  the  remainder  of  the  structure.  Expansion 
joints  are  provided  at  the  haunches  of  each  arch  and 
above  each  pier.  A  highly  ornamental  railing  cast  in 
place  is  provided  across  the  entire  structure. 

CiiNsi'iirc  ri()\ 

Work  on  the  bridge  .started  in  October,  1911.  The 
piers  on  either  side  of  the  bridge  were  started  simul- 
taneously with  a  concrete  plant  on  each  side.  On  tiic 
ea.st  side  the  plant  was  at  the  top  of  a  hill  and  concrete 
was  deposited  in  the  piers  through  a  gravity  chute.  On 
the  west  sidi'  derrir'ks  were  rctpiircd  for  the  de|)osition  of 
the  concrete.  Work  on  the  piers  was  continued  through- 
out the  winter,  the  usual  precautions  being  taken  to  guaril 
against  freezing.  In  the  pier  construction  thcie  cnn- 
sisted  mainly  in  covering  over  the  forms  with  tarpaulins 
and  j)lacing  salamanders  inside.  By  the  Spring  of  1912 
the  pir-rs  were  completed  and  a  cableway  was  erected 
slightly  off  center  of  the  bridge  so  that  the  concrete  could 
Im'  deposited  in  th'»  center  arch  rib  without  interference. 
By  April.  1012,  steel  erection  was  started. 

.STKKt,  EiiKcTiov — The  steel  erection  commenced  by 
placing  on  the  lop  of  r-ach  pier  the  sleel-fraini.'  skewback 


for  the  arch  rib.  When  these  were  all  in  place,  erection 
of  the  smaller  arch  ribs  was  started.  These  ribs  were 
framed  on  the  ground  into  two  halves  and  lifted  into 
place  by  two  derricks,  one  on  either  side  as  shown  in  Fig. 
8.  They  were  then  bolted  to  the  skewbacks  and  together 
at  the  crown  and  afterward  riveted.  The  thrust  from  the 
steel  ribs  was  not  sufficient  to  change  the  stability  of  the 
piers,  so  they  were  erected  from  end  to  end  of  the  viaduct 
without  regard  for  balance  load. 

The  erection  of  the  large  ribs  was  the  last  undertaken 
(Fig.  9).  Each  of  these  ribs  was  placed  on  the  ground 
in  the  six  pieces  noted  above  and  then  there  were  erected 
between  the  tracks  of  the  railroad  on  which  constant 
traffic  was  passing  three  timber  bents  placed  respectively 
at  the  center  and  the  quarter  points  of  the  span.  Upon 
these  bents  were  placed  longitudinal  I-beams,  which  were 
afterward  removed  and  from  the  I-beams  were  hung  ia 
their  proper  places  the  structural-steel  framework  for 
the  transverse  floor-beams.  The  main  arch  ribs  were 
then  erected  in  their  short  pieces  from  the  piers  to  a 
point  above  the  quarter-point  timber  bent,  and  were  sup- 
ported there  by  the  I-beam  hangers  acting  as  struts. 
These  hangers  were  the  same  ones  which  were  utilized  in 
the  final  construction  of  the  bridge.     They  were  framed 
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at  llicir  top  permanently  to  the  areli  ril),  am!  at  their 
bottom  permanently  to  the  floor-lieams.  which  in  their 
turn  were  hanging  from  the  temporary  I-l)earn  stringers. 
The  framing  of  the  ribs  was  then  carried  across  from 
arch  to  crown  in  this  same  manner,  utilizing  the  hanger 
I-beams  as  struts.  When  the  crown  <if  the  arch  was 
reached  if  was  bolted  together  anri  liu'  ardi  alimvcd  to 
take  its  set.  The  timber  bents  were  then  removed  and 
the   I-beams  assunud  their  proper   function   as  hangers, 
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ipdiliii.L;'  llu'  sled   I'rMmi's  of  )lir  lloor-lx'iiiiis.     Tlic  nrcli 
;  llius  crccU'd  witli  only  (Ik;  tlirci!  tiiiilKT  bi.'iils  as  ccn- 


C'()NCI!l"nN(i 

'he  sniiill  an-li  ribs  in  IripiicMtc  were  not  hracod  lo- 
UT  in  tlio  piano  of  tiie  ril)  in  tlie  liiiai  structure,  liiit 
diiriiii;'  construction  tliey  were  interbraced  by  means  of 
timber  planl<ing  attached  to  temporary  gussets  bolted  into 
the  steel   ribs.     They  were  removed  as  soon  as  the  con- 
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Fig.  10.  SOi-KT.  Aitcii  rxDi;i;  f'oysTUUCTiON 

cretiiig  was  coniiileted.  In  tlic  ninin  ai'(li  tlie  steel  cross- 
liraciiig  was  placed  previous  to  coucretiug   (Fig.   10). 

The  concrete  of  the  arch  ribs  was  deposited  in  forms 
which  hung  from  the  steel  reinforcing.  The  sketch  in 
Fig.  11  shows  the  general  detail  of  this  7nethod  of  form- 
ing. Holes  were  punched  in  the  lower  flanges  of  the  rein- 
forcing girders  and  through  these  holes  were  hung  bolts 
v.liich  carried  cross-timbers  of  4x4-in.  material.  On  these 
limbers  longitudinal  lagging  was  placed  and  separated 
from  the  bottom  flange  of  the  reinforcement  by  previ-. 
ously-cast  concrete  blocks  of  the  proper  depth,  so  that 
the  lagging  could  be  screwed  up  tight  against  the  con- 
crete blocks  to  provide  the  proper  thickness  of  concrete 
protection  of  the  lower  flange.  The  side  forms  were 
made  of  vertical  4.\4-in.  studs  with  1%-in.  horizontal 
lagging,  tightened  by  transverse  bolts  and  separated  at 
iiie  top  by  struts.  These  side  forms  were  allowed  to  over- 
lap the  bottom  lagging  so  that  they  did  not  have  to  be 
cut  to  the  intrados  of  the  arch.  Top  boards  had  to  bo 
laid  up  to  within  a  few  feet  of  the  crown  to  give  the 
])roper  curve  to  the  extrados. 

After  all  the.se  forms  were  in  place  across  the  bridge 
concreting  was  started  for  all  of  the  smaller  arche;-. 
simultaneously.  A  hopper  was  erected  at  the  crown  of 
each  arcii  with  chutes  leading  to  any  place  on  any  of  the 
three  arch  ribs.  One  arch  rib  was  then  concreted  from 
end  to  end  of  the  bridge,  the  two  outer  ones  first  and 
the  center  one  last.  Concrete  was  mi.xed  at  the  end  of 
the  bridge,  carried  by  cableway  to  the  hop])er  where  it  was 
dumped  and  thence  shot  through  the  chutes  to  its  proper 
location.  The  construction  of  each  rib  was  started  at 
the  pier  and  continued  up  daily  simultaneously  on  either 
side  of  each  pier,  so  that  at  any  one  time  each  pier  was 
carrying  a  balanced  load  on  either  side.  The  thrust  from 
the  small  arches  on  Pier  1  was  not  dangerous  to  that  pier, 
so  the  concreting  of  the  large  arch  was  put  off  until  all 
the  smaller  arches  were  completed.  It  was  then  carried 
out  from  each  side  to  the  crown  as  a  single  operation. 

The  further  construction  was  a  simple  matter,  as  the 


arch  libs  \\i  re  (|Mile  capable  of  carrying  the  loail  of  all 
llic  superstructure  (oncrcte.  Ordinary  forms  were  used 
on  all  of  the  work  (•.\ce])t  for  the  floor-beams  of  the  liirge 
arch  where  the  forms  were  supported  from  the  sted 
framework  in  somewhat  the  same  nuinner  as  in  the  main 
arch  for  the  aich  ribs.  'I'lie  concreting  was  coni|)leted 
in  itcciuibci-.  HM.'.  :ind  I  be  bridge  was  opened  Feb.  10, 
li)|;i. 

Si-iii-A('K  Finish — A  surface  finish  of  the  rubbed  type 
was  specified  for  the  entire  showing  faces  of  the  strui-ture, 
but  the  contractor  was  allowed  to  modify  this  specifica- 
tion. The  showing  faces  of  the  spandrel  walls  and  arches 
were  bush  li;iinnicii'i|  and  the  remaining  showing  faces 
were  wiisbcd  uiili  :i  I  :  I  I'cment  grout,  thus  making  a 
pleasing  contrast    in    liic   two  sections. 

l'i:i;s()NNKi. 

The  bridge  was  ilcsign"d  by  :\\u\  built  under  the  gen- 
eral suiJcrvision  of  James  11.  Fuertes,  Consulting  Engi- 
neer, Xew  York,  and  was  under  the  immediate  direc- 
tion of,  first,  Timothy  Shechan,  and  then  F.  C.  Davis, 
successive  City  Engineers  of  Fitchburg,  Ma.ss.  The 
contractor    was    the    McHarg-Rarton    Co.,    New    York 


Fr(i 


11.  Mktiiod  of  H.vxoixii  Forms  to  Bib  Ricix- 

i'oi!('i:in:\T.  Fii-th  St.  Vi.\DrrT 


City,  and  li.  C.  Dcwar  was  superintendent  for  them  on 
the  work.  The  contractor  was  responsible  for  the  method 
of  erection  and  construction  of  the  bridge,  acting  under 
the  general  super\ision  and  approval  of  the  consulting 
engineer. 


Onlj-  Standuril  WeiuhtM  of  Steel  IMpe  ar«i-  to  be  made  here- 
after by  a  number  of  prominent  manufacturers  in  this  coun- 
try, which  means  that  no  more  of  the  so  caUed  merchant 
grades  are  to  be  made  by  them.  There  have  been  some  uses 
for  pipe  of  Hghter  weight  than  that  generally  Tound  advis- 
able for  most  service,  and.  to  cheapen  construction  where 
such  pipe  was  permissible,  the  so  called  "merchant  weights" 
were  produced.  The  objection  has  been  made,  of  course,  that 
the  "merchant  weights"  were  substituted  where  full  stand- 
ard weights  would  have  been  better,  and  that  this  has  been 
uone  without  the  knowledge  and  consent  of  the  ultimate  pur- 
chaser. It  is  obvious  that  full  weight  pipe  is  suitable  for  all 
purposes  where  merchant  pipe  has  been  used,  though  the  op- 
posite is  not  true.  It  is  considered  that  the  general  advan- 
tages due  to  preventing  substitution  of  light-weight  stock 
outweigh  any  increase  in  the  cost  of  work  where  a  legitimate 
installation  of  merchant  weights  could  have  been  made- 
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A  Railway  Grade  Crossing  with  Steel 
Foundation 

The  mainteiiaiK-e  of  track  in  good  alignment  and  sur- 
face at  grade  ero^siugs  is  a  difficult  matter  in  most  cases. 
owing  to  the  tendency  of  the  traffic  to  shift  the  crossings 
out  of  position  as  well  as  to  crush  the  ballast  which  sup- 
ports it.  A  solid  concrete  base  has  been  tried  and  found 
too  rigid,  and  although  a  concrete  base  covered  with  lial- 
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last  has  been  proposed,*  this  design  has  never  been  car- 
ried into  execution.  An  interesting  development  in  this 
direction  is  the  use  of  steel  longitudinals  to  carrj-  the 
rails  at  the  crossing,  these  being  connected  to  form  a  unit 
structure,  so  that  the  rails  are  maintained  permanently 
m  proper  position.  This  system,  which  is  described 
below,  has  been  applied  to  a  grade  crossing  ou  Ohio  Ave. 
at  Muncie,  Ind.,  where  the  single-track  electric  line  of 
the  Indiana  Union  Traction  Go.  (on  a  curve  of  117.07 
ft.  radius)  crosses  the  two  parallel  main  tracks  of  the 
Cleveland,  Giiuinnati,  Chicago  &  St.  Louis  Ey.  L.  11. 
Mitchell,  Superintendent  of  Roadway  of  the  electric  line, 
informs  us  tliat  the  daily  traffic  averages  64  electric  ears 
and  IS  stc^aiu  trains,  togcllicr  with  a  small  amount  of 
switching. 

The  design  of  this  crossing  support  is  a  development 
of  the  .steel-tie  con.struction  described  in  our  issue  of 
ilar.  30,  I'Jll,  in  which  each  tie  consists  of  two  trans- 
verse channels  or  I-beams  placed  back  to  back,  about  -'5 
ft.  apart,  and  connected  by  batten  plates.  This  construc- 
tion is  said  to  be  now  in  use  on  %'l  railways,  both  steam 
and  electric.  For  the  crossing,  each  rail  is  carried  on  a  lon- 
gitudinal composed  of  two  6-in. channels  16  in. apart  (with 
flanges  outward),  connected  at  the  toj)  by  a  continuous 
plate  ~0.\/u  in.,  and  at  the  bottom  by  straps  or  batten 
|ilates  4.x f\;  in.,  2  ft.  apart.  The  crossing  was  shipped  in 
five  pieces;  one  for  each  steam  track  (with  cross-pieces 
for  the  electric  track)  and  the  others  for  the  electric 
track  between  and  outside  of  the  former.  Both  ends  of 
each  piece  were  closed  by  a  6-in.  transverse  channel,  riv- 
eted to  the  longitudinal  channels  by  short  angles  or  bent 
plates,  thus  forming  a  complete  box.  About  three  weeks 
bd'oiv  this  substructure  was  assembled  and  installed, 
each  longitudinal  was  tilled  with  concrete,  in  which  lighi 
rcinrorcing  rods  were  embedded  The  crossing  was  placed 
on  a  bed  of  clean  stone  ballast,  which  was  well  tamped 
under  each  longitudinal,  the  lamping  being  done  from 
both  sides.  Ballast  was  afterwarfl  filled  in  to  the  level 
of  the  tops  of  the  channels.     Fig.  1   shows  the  construc- 

•Engineering  News,  Apr.  29,  1909. 


Fi«i.  'I.  (iiiAi)i:  Gi;')-.~i.\i,   Mini   Sii.i.i.  Si  ii.sTi!r(  iLiii: ;   .Mcncii;,    Ind. 
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tidii  (iT  till'  rnissiii;:.  ami  Fijf.  t>  i>  a  \\r\\  lii.ikin;:  iilun;.' 
Mif  i'U'<'lric  liiu'. 

Tlic  entire  i-rossiiij;-  is  iaiil  wiih  :mi-|I,.  p;|il>  i,r  ihc  Aim. 
Sue.  ('.  E.  soctii)ii,  iis  iiscil  (111  llic  main  Irarks  of  Ihi'  ('., 
C.  ('.  (Ic  St.  L.  K\v.  The  <-lc(tri,-  liii,.  ha-  sii-|l,.  niiL- 
o(  the  ti>\mr  type  sdiilh  ><{'  ihc  ci-hsmh;:.  whilf  al  I  hr  iim-th 
iiiil  it  lia,''  (i-in.  T'.'-lh.  fails.  'I'lic  (■(iniiinniiisc  juints  al 
thcsi' (•(iiiiu'cliciiis  arc  carrird  (ui  ihc  crossing'-  siihsl  i-iict  hit 
jiiiil  tlie  iiliproaihcs  arc  hiiil  uitli  sled  tics  of  the  type 
hIkivc  iiiciitiiiiicd.  Hotii  tile  sicaiii  and  eh'<lric  lines  have 
inside  ;jliard  rails  e.xleiidiiii;-  thnniah  the  crossing.  The 
steam  line  has  also  a  relie\ini;  rail  dutsidc  of  each  track 
rail  to  carry  llie  lalse  llaii.u-cs  cd'  \\i>vn  wheels,  the  ends  of 
the  relieving  rails  lieinj;  hevidled  vertically  so  that  the 
wheels  will  enofage  lliciii  witlmut  shock.  The  rail  fasten- 
in^js  consist  of  groovt'd  (dijis  lilteil  to  holes  in  the  cover 
plates  of  the  longitudinals,  the  groove  embracing  the  ton 
of  the  rail  flange  and  the  hottoin  (d'  the  cover  plate.  When 
tile  clip  is  driven  into  position  a  steel  key  is  fitted  be- 
hind it,  filling  the  hole  and  prevent  ing  the  clip  from 
working  ioo.se.  It  is  staled  that  the  :rossiiig  is  in  good 
condition  and  that  cars  i-idc  o\cr  it  smoothly  and  without. 
shock. 

This  substructure  is  the  invention  of  Win.  P.  I)av  (in- 
ventor of  the  steel  ties  already  mentioned),  \'ice-l'resi- 
(lent  and  General  Manager  of  the  International  Stctd  Tie 
t'o..  Hippodrome  Bldg.,  Cleveland.  Ohio,  lie  informs 
us  that  it  is  being  installed  also  at  four  crossings  at 
Lorain,  Ohio.,  where  the  Cleveland.  Southwestern  &  Co- 
huulnis  Bv.crosses  the  Xew  York.Chicaso  &  St.LouisR.E. 


Foreign  Associations  of  Consulting 
Engineers 

In  the  last  decade  there  has  been  a  general  movement 
among  consulting  engineers  to  form  professional  pro- 
tective associations,  with  the  object  of  maintaining  high 
professional  standards.  The  formation  of  the  Association 
of  Consulting  Engineers  in  London  last  year  directed 
attention  to  this  movement  most  i.irominently,  on 
account  of  the  diffiodties  met  in  organizing  that  body. 
The  American  Institute  of  Consulting  Engineers,  with 
its  headquarters  in  Xi'vv  York  City,  had  been  formed  a 
few  years  previously  as  an  acii\e  Imdy.  though  the  or- 
.sanization  existed  in  rudimentary  form  as  early  as  1005. 
In  1911  consulting  engineers  on  the  Pacific  Coast  formed 
the  Pacific  As.sociation  of  Consulting  Engineers. 

Mow  general  is  the  niovenient  for  professional  union 
among  consulting  engineers  can  be  gathered  from  a  re- 
review  of  the  subject  |)ublished  by  K.  Perlewitz.  of  Ber- 
lin, (Jcrmany.  in  a  recent  issue  of  "Teehnik  nnd  Wirts- 
<haft"  under  the  title  "Die  Beratemlen  Ingenieure  im 
Auslande.  ihre  Organisationen  und  ihre  Gebiihrensiitze." 
Aecordin,g  to  this  article,  there  are  such  professional  as- 
sociations in  Germain-.  Austria.  Holland,  Sweden.  Nor- 
way. Denmark  and  Belgium,  besides  the  English  and  the 
two  American  societies  already  mentioned.  But  of  all 
these  only  four,  the  German.  Swedish,  English  and 
American  .societies,  have  more  than  a  very  small  ineni- 
I'ershij)  (the  four  range  from  30  members  to  80  mem- 
bers). 

The  nature  and  ruiictions  of  the  consulting  engineers' 
societies  differ  appreciably.  Some  societies  limit  their 
mendiership  .strictly  to  independent  consulting  engineers. 


i.e..  those  who  ilo  nothing  but  consulting  work  (includ- 
ing in  Ibis  term  clcsigning  anil  supervi.«ory  engineering)  ; 
the  Knglish  and  .\inerican  societies  arc  esiiecially  xtrict 
in  lliis  rigaid.     On  the  other  hand,  several  scwietieH  inlinit 

cngii rs    ill    I  he  employ   of  corporations.      These  latter 

societies,  of  course,  should  nctt  be  included  in  a  list  of 
consulting  engineering  bodies,  but  must  be  classed  with 
Ihe  ordinary  engineering  .societies  in  which  both  engi- 
neers in  independent  ]M-actice  and  engineers  nn  a  salary, 
as  well  as  munici)>al  engineers  and  the  like,  may  take 
membershii).  .Vs  to  functions,  it  is  noted  that  .several  of 
the.se  .so(  iefies  have  established  codes  of  fees.  Two  or 
three  have  formulated  codes  of  ethics. 

None  of  the  e.xisting  soeieties  is  more  than  three  years 
old.  However,  electrical  consulting  engineers  formed  or- 
ganisations in  Germany  and  in  Austria  as  early  as  19();> 
and  lilO.j,  but  these  bodies  could  not  gather  strength  and 
vitality  enough  to  survive. 

A  notable  condition  exists  in  .\ustria  at  the  pre.«eiii 
tinu',  as  the  result  of  recent  legislation  which  re(|uires 
consulting  engineers  to  form  jirofessional  organizations 
by  districts,  and  requires  every  consulting  engineer  to  be- 
long to  the  professional  organization  of  his  district.  This 
is  in  i)art  the  outcome  of  a  prai  tice  which  grew  up  with- 
out governnuMital  action.  For  the  last  half  century,  Au.s- 
tria  has  had  what  was  known  as  certified  engineers, 
"behordlich  autorisierle  Ingenieure."  This  title,  granted 
upon  jiassing  a  difficult  examination,  gave  the  right  to  en- 
gage in  consulting  .service  to  ])rivate  or  public  parties. 
The  certified  engineers  in  different  parts  of  the  empire 
formed  local  associations  for  ])ronioting  their  professional 
interests.  The  recently  enacted  law  ))ractically  adopts 
the  association  idea  and  makes  it  a  necessary  qualification 
for  the  practice  of  engineering. 


The  Doston  &  KuHtern  Klectric  R.R.  whose  attempts  to 
secure  rights  to  build  a  hiph-speed  electric  railroad  from 
Beverly  and  Danvers.  Mass..  to  Post  Office  .Square,  in  Boston, 
have  been  noted  In  "Engineering  News,"  Aug.  20  (p.  196),  Nov.  5 
(p.  504),  Dec.  10  I  p.  644).  1908.  and  June  9.  1910.  p.  686.  has 
finall.v  secured  a  charter  from  the  Massachusetts  Secretary 
of  State,  following  advices  from  the  Railroad  Commission. 
The  final  location  provides  for  stations  in  Beverly,  Salem. 
Lynn.  Boston.  Chelsea.  Danvers.  Peabody.  Saugus.  and  Revere. 
The  line  will  be  double-track,  standard-gage.  13  miles  long, 
with  a  3 ^i -mile  branch  from  Salem  to  Danvers.  The  final 
estimate  of  cost  of  construction  as  filed  shows  a  total  figure 
of  $12,975,000.  compared  with  $10,973,000  in  the  1908  estimates. 
The  latter  also  Included  a  signal  system  ($100,000).  power 
stations  ($800,000).  distribution  system  ($340,000).  shops,  etc., 
($120,000),  and  50  cars  ($843,000).  all  of  which  itet"s.  being 
viewed  as  equipment,  are  not  included  in  the  above  final 
construction    cost. 

The  I.unKext  Sinele-leuf  Bascule  Bridee  ever  built  is  the 
235-ft.  bridge  carrying  the  Baltimore  &  Ohio  R.R.  over  the 
Calumet  River  at  South  Chicago.  111.  This  bridge  has  just 
been  completed  and  was  given  its  official  inspection  and  trial 
on  Feb.  10.  The  bridge  has  a  span  of  235  ft.,  and  the  clear 
width  of  channel  opening  is  140  ft.  on  the  square,  the  center 
lines  of  the  bridge  and  channel  having  a  skew  crossing  of  50°. 
It  is  a  double-track  structure,  with  through  trusses  spaced 
31  ft.  3  in.  apart  c.  to  c.  jVdjacent  to  the  bascule  span  are 
a  tower  span  of  50  ft.  and  an  approach  plate-girder  span  of 
65  ft.  The  total  weight  of  structural  steel  is  about  1300  tons, 
and  that  of  the  machinery  is  125  tons,  while  the  total  weight 
of  steel  in  the  main  or  bascule  span  is  510  tons.  The  counter- 
weight is  of  concrete,  reinforced  with  steel  rods,  and  has  a 
volume  of  1000  cu.yd.,  weighing  4000  lb.  per  cu.yd.  or  about 
2000  tons  in  all.  The  machinery  is  operated  by  two  electric 
motors  of  100  hp.  each  (both  working  together):  two  5-hp. 
motors  operate  the  rail  locks  at  each  end  of  the  bridge,  and 
a  third  5-hp.  motor  operates  the  bridge  lock  at  the  far  end 
of  the  span.  The  bridge  was  designed  by  the  Strauss  Bas- 
cule Bridge  Co.,  of  Chicago,  and  is  of  the  "heel-trunnion" 
type  described  in  our  Issue   of  May   2,   1912. 
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Interference  between  Oil  and  Gas 
Wells  and  Coal  Mines 

On  Feb.  ■?  and  S,  a  lont'eieme  tit'  coal  oiK-rators.  engi- 
i>eers,  oil  and  gas  men,  geologists  and  inspectors  was  held 
at  Pittsburgh  under  the  ausi)iies  of  the  U.  S.  Bureau  of 
Mines,  to  discu.«s  the  difficulties  encountered  where  oil 
and  ga.s  wells  penetrated  coal  fields,  and  remedies  availa- 
ble. From  Hie  papers  and  discussions  there  presented  the 
following  extracts  have  been  taken : 

Troubles  Resulting  from  Proximity    to   Gas 
and  Oil  Wells 
By  L.  M.  Jones* 

The  relation  of  gas  and  oil  wells  to  coal  mines  has  been 
Investigated  by  inquiring  into  the  past  and  present  operat- 
ing practice  of  each  and  noting  wherein  accidents  and 
troubles  have   resulted  or  are   likely  to  result. 

ABANDONED  WELLS — Until  very  recently,  there  had 
been  no  legislation  in  any  of  the  states  requiring  the  filing 
of  an  exact  location  of  a  drill  hole,  and  the  legislation 
covering  plugging  has  for  the  most  part  not  covered  the 
case  thoroughly,  and  has  been  difficult  to  enforce. 

On  this  account  in  some  of  the  old  oil  and  gas  fields  large 
numbers  of  wells  have  been  drilled  and  for  one  reason  or  an- 
other have  been  abandoned,  not  plugged  at  all  or  inefficiently. 
Where  these  wells  have  passed  through  coal  beds  which  at 
a  later  period  have  been  opened,  a  number  of  accidents  have 
been  caused  by  the  unexpected  piercing  of  the  wells  and  the 
resulting   liberation    of   large    volumes   of   natural    gas. 

SEEPING  OP  OIL — There  has  been  a  number  of  cases 
where  oil  has  oozed  through  the  coal  from  wells  whoso  location 
was  not  accurately  known,  the  surface  indications  having 
entirely  disappeared.  There  have  been  other  cases  where 
oil  has  entered  the  mine  through  the  coal  from  some  neigh- 
boring well,  in  one  case  in  sufficient  quantity  so  that  a 
pump   was   installed    to   care    for   it. 

WELL.S  WITHOUT  VENT — A  second  group  of  troubles 
was  from  wells  which  have  been  Improperly  cr  incom- 
pletely cased  and  sealed,  or  which  have  no  vent  to  the  sur- 
face  for  gas   which    has   collected   in   the    casings. 

UNPROTECTED  CA.SINGS— Greater  precautions  should  be 
taken  properly  to  seal  all  wells  from  the  coal  beds  and  to 
provide  a  vent  to  the  surface  for  any  gas  that  may  collect  in 
the  casings. 

There  la  always  a  possibility  of  danger  from  wells,  the 
casings  of  which  are  unprotected  from  mechanical  damage, 
passing  through  the  workings  of  an  operating  mine.  I  have 
heard  of  no  case  where  serious  accident  has  resulted  in  the 
mines  from  such  a  condition  but  many  such  wells  are  a  con- 
stant menace  to  the  safety  of  the  mine  on  account  of  the 
fact  that  the  exposed  condition  of  the  casing  renders  them 
more  likely  to  be  injured  than  if  they  were  inclosed  by  a 
protecting  wall  or  pillar  of  some  character. 

BENDING  OF  CASING — In  a  mine  In  Western  Pennsyl- 
vania a  casing  of  an  oil  well  passed  through  a  working 
and  when  the  room  pillars  were  pulled,  subsidence  of  the 
overlying  rocks  bent  the  casing  to  such  a  degree  that  It  was 
no  longer  puKsible  to  operate  the  rods  In  the  well,  in  case 
of  this  kind  it  would  probably  be  impossible  to  plug  the  well 
effectively  on  abandonment  and  It  would  remain  a  menace 
both  to  present  mining  and  to  the  possible  future  deep  min- 
ing. 

CASING  BENT  BY  WRECK.S— In  another  mine  near  Pitts- 
burgh the  casing  of  an  abandoned  well  Imperfectly  plugged 
Is  belwi-en  the  haulage  tracks  on  a  parting,  and  wrecks  of 
IrlpM  have  hammered  It  to  such  an  extent  that  the  casing 
midway  between  bottom  and  roof  Is  7  in.  out  of  line.  The 
Inside  of  this  enslng  is  plugged  with  concrete  for  60  to  60 
fl.  below  the  mine  floor  but  some  gas  and  salt  water  cornea 
up  on  the  outNlde  of  the  casing  Into  the  mine.  The  plugging 
of  the  well  In  this  case  Is  not  satisfactory  since  although 
little  or  no  gas  rises  through  the  casing  to  the  surface,  gas 
does  come  up  outside  the  casing.  The  well  should  have  been 
plugged  below  (he  casing  and  the  easing  aenlcd  with  ce- 
ment. 

PRf>TECTloN  OP  KXPOSi-.O  CAHINGS— Several  methods 
of    protection    for    caslngH    exposed    In    mine    workings    are    In 
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use.  One  large  company  has  adopted  the  plan  of  builtling  a 
13-in.    wall    of    brick    set    in    cement    mortar    around    tlic    well. 

Concrete  walls  have  frequently  been  built  aroiinrl  n-ells 
to   protect    them    from    injury. 

If  pillars  are  to  be  withdrawn  a  pack  wall  may  be  built 
of  slate  around  an  interior  filling  of  clay.  This  wall  \.-ould 
partially  support  the  roof  and  prevent  sudden  falls  of  prreat 
weight  badly  bending  or  rupturing  the  casing. 

DANGER  FROM  DRILLING  OPERATION.S — .\nother  class 
of  operations  has  sometimes  been  a  source  of  annoyance  and 
disagreement  between  the  mining  and  well  drilling  com- 
panies This  is  the  case  in  which  wells  have  been  drilled 
through  operating  mines  in  such  a  manner  as  to  incon- 
venience the  operation  of  the  mining  or  even  to  endanger  the 
safety    of    the    miners    and    mules. 

Probably  the  most  aggravating  of  such  cases  had  been 
where  the  well  has  been  drilled  irrespective  of  whether 
there  were  mine  workings  beneath  or  not.  I  have  heard  of 
no  case  where  a  human  being  has  been  injured  in  such 
cases  but  two  cases  have  been  mentioned  where  mules  were 
killed. 

One  of  these  occurred  in  Illinois  fifteen  or  twenty  years 
ago  when  a  string  of  tools  broke  into  an  underground  stable 
and  killed  a  mule.  The  other  instance  occurred  more  re- 
cently in  Pennsylvania  in  which  case  the  tools  broke  into  an 
entry  and  killed  a  mule  that  happened  to  be  passing  that 
point. 

LEAKAGE  DURING  DRILLING— A  well  was  drilled 
through  Rice  mine  near  Bergholz,  Ohio,  some  time  ago  which 
gave  some  ti'ouble.  The  hole  was  drilled  through  a  room 
and  the  casing  was  driven  down  10  ft.  below  the  coal.  The 
hole  was  then  drilled  to  a  depth  of  700  ft.  to  the  Injun 
sand  when  oil  and  some  gas  were  struck.  The  oil  and  gas 
came  up  outside  the  casing,  and  although  a  cement  block 
had  been  built  in  the  mine  around  the  casing,  entei-ed  the 
mine    through    crevices    in    the    bottom. 

The  mining  and  driling  operations  were  both  suspended 
until  changes  could  be  made.  .V  second  string  of  casing 
"was  placed  in  the  well  with  rubber  packers  above  the  oil- 
producing  sand  and  60  ft.  below  the  mine  floor.  Liquid  ce- 
ment was  run  in  between  the  original  casing  and  the  new 
one  from  the  packer  to  the  surface.  No  further  leaks  were 
found   in   the   mine. 

INFLOW  OF  .SURFACE  WATER— Another  possible  source 
of  damage  which  ma.v  result  to  the  mine  from  drilling  oper- 
ations through  the  mine  workings  is  the  inflow  into  the 
mine  from  the  drill  hole  of  large  amounts  of  surface  water. 
Such  a  case  occuried  In  Ohio  by  a  well  passing  through  a 
Zerbe  mine.  The  well  was  cased  to  a  point  below  the  coal 
and  a  concrete  block  had  been  built  around  the  casing  but 
the  flow  of  water  could  not  be  stopped.  The  casing  was 
pulled  out  and  the  hole  filled  to  a  point  above  the  roof  with 
cement.  The  casing  was  then  lowered  into  the  liquid  ce- 
ment and  the  cement  allowed  to  set  inside  and  outside  the 
casing.  Afterwards  the  hole  was  drilled  through  the  le- 
ment  inside  the  casing.  This  method  stopped  the  Inflow  of 
surface   water. 

DESIRABILITY  OF  AGREEMENT— These  instances  show 
the  desirability  of  an  agreement  between  the  well  drilling 
company  and  mining  company  as  to  the  location  of  wi-Us 
through  the  mine  workings  and  an  agreed  method  by  which 
such  work  shall  be  done  so  as  to  safeguard  the  mine  from 
Inflows  of  gas,  oil  or  water  and  to  safeguard  the  wi-lls 
from   damage   due    to    mining   operations. 

In  some  fields  the  wells  are  very  close  together.  10(1  to 
400  feet  apart,  and  in  such  cases  the  mining  development  is  a 
very  difflcult   proposition. 

A  plan  showing  a  projected  mine  development  in  Wist 
Virginia  gives  an  illustration  of  the  seriousness  of  the 
problem  when  coal  pillars  must  be  left  to  protect  the  wells. 
In  this  case  the  projected  underground  divelopment  work 
was  staked  out  on  the  surface  and  the  wells  were  located 
so  thai  100-fl.  pillars  surrounding  them  would  not  noeea- 
sltate   curving    the   entries. 

In  <>ases  like  this  last  the  situation  Is  aided  some- 
what by  the  willingness  of  the  drilling  companies  to  so  lo- 
cate their  wells  as  to  Inconvenii-nci'  the  coal  development 
work  as  little  as  posslbli'.  Most  of  the  large  coal  and  gas 
and  oil  companies  In  Pennsylvania  and  West  Virginia  have 
been  willing  to  coHpernte  In  this  manner  so  that  the  de- 
velopment of  either  would  Inconvenience  the  other  as  lltlli- 
as   possible. 

When  a  gas  or  oil  company  desired  to  drill  a  well  In  a 
certain  place  they  furnish  the  coal  company  with  the  lo- 
cation to  determine  whether  theri-  Is  any  objection  on  the 
part  of  the  mining  comimny  to  It.  When-  wells  would  In- 
terfere with  projected  development  work  or  would  be  dim- 
cult,  changea  In  location  are  made  to  meet  these  objec- 
tions. 
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Ckis  and  Oil  Wells  in  Coal  Fields 

liv  (iKoiidio  S.  Rick* 

The  piobltni  uf  gas  or  oil  wills  cxtcndlnK  through  or  near 
ro.il  minis,  and  through  thf  futui-o  coal  ii'seivos,  has  gradu- 
ally biTome  more  and  more  serious,  not  only  on  account  iif 
Ihc  danger  to  the  miner,  but  also  because  there  ha.s  biin 
an  Incrcasinpr  loss  of  coal  left  as  pillars  surroundlnR  tin- 
wells.  Fortunately  so  far  there  has  not  been  a  laree  loss  of 
life  In  mines  through  explosions  or  fires  caused  by  leakaRes 
of  tjas  from  wells,  but  there  ai'e  a  number  of  cases  on  record 
In  which  lives  have  been  lost,  and  the  possibility  of  occur- 
rence of  disasters  has  been  present   in  a   number  of  instances. 

Wells  are  constantly  beInK  drilled  in  the  coal  Hilds  of 
this  country,  and  are  very  numerous  in  the  coal  basins  of 
Pennsylvania,  West  Virginia,  Ohio,  Indiana,  Illinois  and 
Kansas.  In  Pennsylvania  and  West  Virginia  mines  not  In- 
frequently striki'  abandoned,  uncharted  wells.  In  many  casi  s 
these  have  been  found  filled  with  gas,  and  in  some  in- 
stances the  gas  has  been  lighted.  Recently  a  serious  (Ire 
was  caused  in  a  mine  in  the  vicinity  of  Pittsburgh,  through 
burning  gas  which  had  been  ignited  when  an  unknown  well 
was  struck  in  mining  operations.  Fortunately  this  was  not 
attended  by  an  explosion,  but  it  led  to  the  mine  being  shut 
down  for  a  couple  of  weeks,  and  the  bureau's  engineers  and 
rescue  crew  had  to  be  called  upon  to  investigate  behind  the 
fire  stoppings-  In  a  number  of  cases  where  wells  have  been 
encountered,  there  have  been  narrow  escapes  from  explo- 
sions. It  would  therefore  appear  that  the  industry  hitherto 
has  been  more  lucky  than  far  seeing,  in  not  taking  pre- 
cautions in  making  secure  and  in  recording  the  location  of 
abandoned  holes,  which,  while  not  giving  gas  in  commercial 
quantities,  make  sufficient  to  be  very  serious  in  mining. 

Hitherto  the  legislation  on  gas  and  oil  wells  in  all  the 
states  except  Ohio  and  Indiana,  has  dealt  with  the  sub- 
ject only  from  the  standpoint  of  protecting  the  wells  from 
one  another.  The  Ohio  laws,  and  to  a  lesser  extent  the 
Indiana  laws,  take  some  cognizance  of  the  dangers  to  min- 
ing   in    the   vicinity,    but    they    are    considered    inadequate. 

The  problem  of  formulating  laws  is  not  one  which  alone 
concerns  the  coal  operator  and  inspector,  but  it  also  concerns 
the  gas-  and  oil-well  operator.  The  latter  must  be  given  the 
■  ipportunity  to  seai'ch  foi*  and  obtain  the  gas  and  oil  under 
their  option  or  ownership.  It  is  manifest  that  they  wish  to 
take  reasonable  precautions  for  safety,  but  do  not  wish  to  be 
put  to  unnecessary  expense,  or  to  be  prevented  from  drilling 
wells  in  ccal  fields:  therefore  some  means  must  be  found  by 
which  the  wells  can  be  drilled  through  or  in  the  vicinity  of 
the  coal  mines  without  creating  dangerous  conditions.  Three 
parties  are  therefore  vitally  concerned:  the  gas  and  oil  well 
operator,  the  coal  operator  and  the  miner,  whose  safety  is 
looked  after  by  the  State  Mine  Inspector.  The  State  Geol- 
ogists are  interested  from  the  standpoint  of  conserving  oil 
and  gas  as  well  as  coal.  The  United  States  Bureau  of  Mines 
is  concerned  both  in  the  conservation  of  all  mineral  re- 
sources and  in  the  safety  of  the  miners:  for  which  rea- 
sons it  is  desirable  to  have  good  as  well  as  uniform  rules 
and    regulations   throughout    the    country. 

.it  preliminary  meetings,  the  members  of  the  Bureau  of 
Mines  staff  prepared  a  tentative  outline  of  rules  and  regu- 
lations which  might  serve  as  a  basis  for  possible  legisla- 
tion on  the  subject  of  oil  and  gas  wells  through  coal  meas- 
ures. The  rules  to  be  added  to  or  modified  in  detail  to  suit 
the  particular  conditions  which  prevail  in  the  respective 
state. 

There  are  several  features  which  have  been  discussed  but 
which  have  not  been  incorporated  in  the  rules  and  regula- 
tions, as  it  was  felt  that  it  was  rather  a  matter  of  gradual 
development  and.  in  certain  cases,  of  private  agreement  be- 
tween the  parties  at  interest.  These  questions  are  as  fol- 
lows; 

SIZE  OF  COAL  PILLARS— It  has  been  found  that  the  pil- 
lars that  have  been  left  around  gas  wells  in  Pennsylvania 
and  West  Virginia  vary  from  40  ft.  diameter  or  square,  to 
200  ft.  diameter  or  square,  the  well  being  at  the  center.  It 
was  found  that  the  various  sizes  merely  represented  opin- 
ions of  the  parties  concerned,  or  compromises  between  in- 
terested parties.  The  courts,  in  rendering  decisions,  would 
appear  to  have  determined  arbitrarily  the  size  of  pillars  that 
must  be  left  In  certain  cases,  presumably  the  size  determined 
in  each  specific  case  representing  the  consensus  of  testimony 
that  was  presented. 

It  was  conceded  that  pillars  of  coal  of  any  reasonable  size 
did  not  prevent  leakage  of  gas  into  the  mine  when  there 
were  defects  in  the  well  casings,  but  that  they  served  as 
supports    to    the    overlying    strata    to    prevent    fracturing     or 
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bnukagc  of  the  well  caning  anywhere  from  the  coul  Bcain 
upward    to    the  Hurface. 

Looking  at  It  from  IhlH  point  of  view,  the  qucDtlon  of 
hIzi'  of  pillar  surroundinK  the  w<dl  Ih  a  problem  Himllar  to 
that  which  has  arisen  hm  to  the  proper  hIzi-  of  pillar  to  be  I.-ft 
surrounding  a  mine  shaft.  InveBtlgatlon  by  thi-  bureau  haM 
not  diHclosc'd  any  uniform  system  of  determlnint;  the  Bize  of 
a  shaft  pillar,  but  there  have  been  a  number  of  empiric 
formulas  used  by  mining  enttlneerH  In  the  varlouH  mining 
countries. 

A  formula  used  for  barrier  pIllarM  In  the  anthracite  dis- 
trict, by  a  number  of  prominent  companlen,  and  approved  by 
one  of  the  state  mine  inspectors  Is  as  follows:"  "The  width 
of  the  barrier  pillar  Is  equal  to  the  thickness  of  worklnga 
multiplied  by  17r,  of  the  depth  bidow  natural  drainage  level, 
plus    the    thickness    of    the    workings    multiplied    by    five." 

The  necessity  of  protecting  a  shaft  Is  doubtless  greater 
than  for  a  gas  or  oil  well.  It  is  the  means  of  ••gress,  and 
it  Is  not  simply  the  protection  of  thi-  shaft  Itself  that  must 
be  considered,  but  also  the  support  of  the  surrounding 
buildings.  Including  the  engine  and  boiler  plant:  hence 
there  Is  greater  need  in  having  large  pillars  surrounding 
shafts   than  around   wells. 

The  Consolidation  Coal  company  in  the  Fairmont  district, 
is  considering  the  necessity  of  leaving  200-ft.  pillars  sur- 
rounding the  .wells.  A  plan  will  be  shown  which  indicated 
how  serious  this  condition  may  be  when  the  wells  are  close 
together,  either  from  the  standpoint  of  laying  out  the  mine, 
or  from  the  loss  of  coal  in  the  pillars.  This  brings  up  the 
question  whether  or  not  it  is  necessary  to  retain  the  pillar 
P'-rnianentlj". 

EXTRACTION   OP   COAL   SURROUNDING    WELL 

It  might  be  possible  to  dispense  with  a  coal  pillar  around 
an  oil  or  gas  well  provided  an  artificial  pillar  was  sub- 
stituted. This  proposal  Is  not  quite  so  radical  as  It  might 
seem  at  first.  The  coal  surrounding  shafts  has  been  ex- 
tracted in  some  of  the  longwall  mines  In  Great  Britain,  and 
in  one  longwall  mine  in  northern  Illinois,  without  detri- 
ment. Where  this  plan  has  been  employed,  the  section  from 
which  the  coal  has  been  excavated  is  carefully  packed  with 
broken  rock  and  dirt,  as  is  usually  done  in  "longwall  ad- 
vancing" so  that  the  movement  downwa  d  is  very  gradual  an<l 
even,  the  strata  all  the  way  to  the  surface  subsiding  evenly, 
and  without  damage  to  the  surface  buildings,  provided  the 
longwall  face  advances  regularly.  The  final  surface  sub- 
sidence where  the  goave  has  been  well  packed  with  dry 
packing,  is  about  50'~;  of  the  thickness  of  the  excavation: 
that  is.  in  a  bed  of  coal  6  ft.  thick  the  subsidence  would  be 
about    3    ft. 

To  suit  the  room  and  pillar  conditions,  the  writer  sug- 
gests the  following  plan:  That  a  room  be  laid  out  so  that 
the  drill  hole  will  be  approximately  in  the  center:  in  drill- 
ing the  well,  the  hole  to  be  made  2  or  3  in.  I.irger  in 
diameter  than  the  outer  casing  which  is  to  be  inserted,  so 
that  there  is  a  space  of  from  1  to  2  in.  surrounding  the 
casing.  Let  us  suppose  this  outer'  casing  is  to  go  30  ft.  be- 
low the  coal  bed,  then  the  larger  size  hole  will  be  drilled  an 
additional  distance  equal  to  the  thickness  of  the  seam,  be- 
low where  the  shoe  of  the  casing  is  to  hang.  The  casing 
will  then  be  lowered  and  hung  from  cross  beam  supports 
at  the  surface,  the  ends  of  which  are  to  be  placed  on  piers 
so  as  to  make  the  supports  permanent.  These  cross  beams 
should  be  steel  channels  or  girders,  S  or  10  ft.  or  more  in 
length,  and  of  sufficient  strength  to  hold  the  weight  of  the 
casing.  Before  lowering  the  casing  a  gasket  of  rubber  or 
canvas  is  to  be  fastened  just  above  the  shoe  around  the  out- 
side, so  as  to  fit  against  the  rock  or  shale  when  the  casing.' 
has  been  lowered  to  place  and  hung  from  the  beam  sup- 
ports: a  grouting  of  clay  will  be  run  in  between  the  casing- 
and  the  sides  of  hole  so  as  to  completely  fill  the  space  from 
the  gasket  to  the  surface.  This  is  to  allow  an  opportunity 
for  the  casing  to  slide  freely,  either  at  the  bottom  or  the 
top  if  the  coal  is  excavated  and  the  ground  subsides.  After 
the  casing  has  been  put  in  and  grouted  with  clay,  the  drilling 
and  putting  down  of  the  inner  casing  will  proceed  in  the 
usual  manner.  When  subsidence  of  the  ground  occurs  the 
arrangements  spoken  of  will  be  equivalent  to  an  expansion 
joint  in  a  steam  line.  The  inner  casings  and  the  gas  tubo 
being  rigid  and  fixed  below,  when  the  subsidence  takes 
place  will  merely  project  that  much  further  above  the  sur- 
face of  the  ground,  and  will  not  be  effected  by  the  subsidence 

It  is.  of  course,  assumed  that  a  space  will  always  be  left 
open  to  the  top  between  the  outer  casing  and  the  next  inner 
casing,  so  that  if  there  are  any  gas  leaks  it  will  be  vented  to 
the  surface,  in  accordance  with  the  plan  employed  in  re- 
cent wells  where  by  agreement  with  the  coal  companies 
precautions  have  been  taken. 

LOWER    COAL    BEDS — If    abandoned    wells    are    properly 
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plugged  from  bottom  to  top,  there  would  seem  to  be  no  need 
for  other  special  precautions  for  deeper  coal  beds.  It  is 
manifest  that  in  the  great  majority  of  cases  these  coal  beds 
■will  not  be  worked  for  many  years  to  come,  perhaps  25  or 
50,  or  as  much  as  100  years.  It  is  also  manifest  that  no 
casing  would  resist  corrosion  for  such  extended  periods, 
therefore  it  is  believed  that  the  project  of  restoring  the 
strata  to  practically  the  same  strength  and  impermeability  as 
originally  found  will  be  the  best  method.  All  the  geologists 
in  attendance  at  the  recent  meeting  agreed  that  this  was 
the  best   solution   of  this  problem. 

PLUGGING  -ABAXDOXED  WELLS — It  was  further  agreed 
to  by  the  geologists  that  the  simplest  and  safest  way  of 
handling  abandoned  wells  through  coal  mines  will  be  to 
plug  them  tightly  all  the  way  from  the  bottom  to  the  sur- 
face. If  holes  are  plugged  so  that  there  is  no  leakage  of  gas, 
there  would  seem  to  be  no  danger  in  laying  out  a  mine,  or 
in  the  working  of  same,  without  the  necessity  of  paying  at- 
tention to  an  abandoned  hole,  beyond  approaching  the  hole 
carefully,  and  testing  to  see  whether  there  is  any  sign  of 
leakage  of  gas.  This  assumes  that  the  plugging  of  aband- 
oned wells  in  coal  districts  shall  be  done  with  an  inspector 
present,  preferably  a  gas-  and  oil-well  inspector  appointed  by 
the  state:  and  that  a  certificate  showing  that  the  plugging 
has  been   properly   done,   has   been    duly   recorded. 

MAPS  OF  PROJECTED  WORKINGS — It  is  undoubtedly  a 
most  excellent  plan  for  the  gas  and  oil  well  operator, 
and  the  coal  operator  to  come  together  and  agree  upon  a 
suitable  location  for  holes.  To  do  this  intelligently  the  coal 
operator  should  furnish  the  gas  and  oil  operator  a  plan  of 
his  projected  workings.  It  is  assumed  that  the  site  of  the 
proposed  well  shall  be  carefully  surveyed  to  and  located, 
and  that  the  map  of  the  location  and  at  least  the  record  of 
the  casing  as  deep  as  30  feet  below  the  coal  bed  that  is  be- 
ing   worked,    shall    be    matters    of    public    record. 

DRILLING  THROUGH  INACCESSIBLE  MINE  WORKINGS 
— The  question  has  arisen  in  several  cases  as  to  the  protec- 
tion from  leakage  of  a  gas  well  drilled  through  an  inacces- 
sible mine  openinpr  or  excavation,  as  for  example  where  pil- 
lars have  been  pulled.  In  the  case  of  leakage,  there  would 
be  danger  of  the  goave  filling  with  gas  which  would  escape 
into  the  active  mine  workings.  As  the  courts  have  held 
that  the  parties  possessing  the  gas  ownership  have  the 
right  to  drill,  it  Is  necessary  to  consider  how  this  can  be  done 
with  a  minimum  amount  of  danger.  All  have  conceded  the 
necessity  of  having  an  outer  protective  casing  open  at  the 
top  to  the  atmosphere,  but  in  the  event  that  acid  mine  water 
ma.v  corrode  it.  additional  protection  is  necessary.  One  plan 
Is  to  make  the  hole  large  enough  to  insert  an  outer  pipe 
opposite  the  c-al  bed  and  fill  between  it  and  the  casing 
with  cement.  This  plan  seems  to  be  an  excellent  one  and 
worthy  of  trial.  An  alternative  scheme  might  be  used  when 
the  mine  excavation  is  not  too  much  filled  with  debris. 
When  the  drill  has  entered  the  excavated  space  and  drilled 
through  any  loose  rock  to  the  bottom,  fill  the  space  with  a 
concrete  mixture  of  crushed  rock  or  gravel,  sand  and  ce- 
ment, thoroughly  mixed.  This  is  to  be  put  in  rapidly,  and 
will.  If  of  proper  consistency,  form  a  conical  heap  with  the 
apex  at  the  top  of  the  open  space.  A  conical  bit  or  tool  fixed 
on  the  end  of  the  string  of  tools  will  then  be  Immediately 
lowered  and  used  to  spread  out  the  top  of  the  cone  more  con- 
crete must  then  be  put  in  and  again  spread  out  by  the 
conical  tool.  Th;-  concrete  should  then  be  allowed  to  set, 
following  which  a  hole  will  he  drilled  through  it  by  the 
usual  method.  This  hole  may  be  a  small  one.  Then  liquid 
cement  will  be  run  In  and  forced  under  pressure  to  fill  the 
Interstices  after  this  has  set  it  Is  anticipated  that  there  will 
be  a  strong  concrete  column  through  the  mine  excavation, 
which  will  be  practically  Impervious  to  the  mine  water,  and 
through  which  a  hole  of  full  size  can  be  drilled  as  through  a 
solid  rock  stratum,  and  the  casings  Inserted  In  the  usual 
manner. 


Suggestions  for  Laws   and    Regulations 

By    O.    I'.    HfiDD*    .AND    A.    S.    IlKOtilM* 

The  following  HUggesllnnH  are  an  attempt  to  harmonize 
as  far  as  posKlble  the  Information  and  advice  which  has  so 
far  been  available  to  the  Bureau,  There  has  been  no  at- 
tempt to  put  these  HuggestlonH  In  proper  legal  phrase  nor 
to  make  them  entirely  complete,  but  only  to  form  a  basis  for 
discussion  and  furthei  suggestion  by  this  conference  to  the 
end  that  suitable  InwH  may  be  suggested  to  the  various  states 
In  order  to  make  the  business  of  mining  more  safe  and  to 
prevent   mineral   waste, 

•Mechanical  Engineer  and  Petrfilium  Expert,  respectively, 
«f  the  V.  8.   Bureau  nf  Mines,  riltBlMirgh.  Penii 


It  seemed  to  be  the  general  opinion  that  some  form  tf  in- 
spection is  necessary  in  order  to  make  operative  an.y  laws 
which  may  be  enacted,  and  which  required  specific  methods 
or  results. 

In  order  that  it  shall  be  possible  to  accurately  locate  a 
well  which  goes  through  a  workable  coal  seam,  and  which 
may  at  some  time  be  within  a  mine  area,  it  seems  desirable 
to    require   a   license   to    drill. 

In  order  that  the  wells  shall  be  properly  plugged  when 
they  are  abandoned,  it  has  been  suggested  that  the  well 
driller  shall  furnish  a  bond  which  is  to  be  returned  to  him 
when    the   plugging   has   been   properly   done. 

These  suggestions  cover  only  those  wells  which  are  put 
down  through  workable  coal  seams.  A  definition  of  this 
term  "workable  coal  seam"  is  so  difficult  that  it  has  not  been 
attempted,  and  the  responsibility  for  a  reasonable  interpre- 
tation of  this  phrase  is  placed  on  the  State  Geologist  when- 
ever the  matter  becomes  one  of  dispute. 

It  is  believed  that  the  location  of  a  bore  hole  should  be 
so  accurately  determined  that  it  could  at  any  time  be  re- 
located, even  after  all  surface  indications  have  disappeared; 
and  for  this  purpose  it  seems  necessary  to  have  the  survey 
made  by  competent  persons  and  reference  made  to  estab- 
lished boundaries  which  can  be  located  only  by  reference  to 
at  least  three  monuments  or  reference  points. 

In  order  that  gas  may  not  be  drawn  into  the  ventilating 
system  of  any  mine,  a  minimum  distance  from  a  mine  open- 
ing has  been  provided,  and  a  similar  minimum  distance  to 
those  buildings  which  are  vital  to  the  safety  of  operation 
of  a  mine,  so  that  in  case  of  fire,  of  either  wells  or  mine 
buildings,  the  risk  shall  not  be  increased.  It  seems  evi- 
dent that  a  bore  hole  should  not  go  through  any  mine  haul- 
age or  air  way.  and  in  order  to  insure  this  a  distance  of  15 
ft.  from  such  mine  haulage  or  air  way  is  required.  It  is 
believed  that  if  pillars  are  considered  necessary  about  such  a 
bore  hole,  that  the  supporting  power  of  the  haulage  way  ribs 
will   be  sufficient. 

In  requiring  casing  from  surface  water,  it  is  believed  that, 
after  the  casing  which  goes  through  the  coal  seam  is  prop- 
erly placed  and  packed  as  required,  then  the  one  used  for 
excluding  the  surface  water  may  be  withdrawn.  The  double 
casing  which  is  required  through  any  coal  seam  is  deemed 
necessar.v  in  the  event  that  a  mine  should  be  opened  and  the 
casing  possibl.v  exposed  to  corrosion  or  injury  from  the 
movement  of  ground.  In  order  that  the  ground  pressures 
shall  be  applied  over  a  considerable  surface  of  the  casing, 
it  is  required  that  they  extend  into  the  floor  a  sufllcicnt  dis- 
tance: that  they  be  surrounded  with  a  clay  pack;  and  that 
the  second  casing  shall  be  brought  into  play  through  a 
similar  clay  pack.  The  use  of  clay  for  a  packing  material 
was  preferred  rather  than  cement,  to  avoid  possible  cracks 
through  which  corrosive  water  might  enter  if  the  outer  cas- 
ing was  penetrated,  and  also  to  prevent  the  localizing  of 
stresses  on   the   second   casing. 

In  the  arrangement  of  casings  and  casing  head,  it  Is  pro- 
posed to  insure  a  free  vent  to  the  atmosphere  from  a  point  In 
the  well  below  any  of  the  casings  used  and  to  insure  that 
this  vent  shall  be  maintained  by  openings  that  cannot  be 
readily   closed. 

Where  oil  is  allowed  to  rise  within  a  casing  above  the 
floor  of  a  mine,  it  may  And  its  way  past  the  several  casing 
seats  and  into  the  mine,  so  that  It  seems  necessary  to  keep 
the   level   of  any  such   oil    below   the    mine   floor. 

The  matter  of  abandoning  a  well  has  been  made  a  formal 
matter,  so  that  a  proper  record  shall  be  made'  and  tliere  he 
assurance  that  the  work  is  properly  done. 

In  suggesting  a  plugging  method.  It  has  been  attimpted 
to  keep  the  method  as  simple  and  as  general  as  possible. 
The  method  is  based  on  the  theory  that  while  clay  alone  may 
make  a  good  stopping  that  It  may  also  flow  and  not  be  main- 
tained where  it  is  believed  to  be.  Also,  that  cement  mortar 
or  concrete  Is  apt  to  be  porous,  to  deteriorate  In  oil,  and  to 
form  a  plug  of  doubtful  tightness.  It  has.  howi'Ver.  the 
quality  of  probably  staying  where  It  Is  put.  To  combine 
thesi'  two  qualities  It  is  suggested  that  there  be  a  portion  of 
cement  with  clay  available  at  each  end  of  this  portion,  so 
that  If  thi-re  Is  any  niovi'ment  of  fluids  through  the  cement, 
the  clay  will  be  carried  Into  snmll  openings  and  eventually 
closi'  them.  It  also  seems  desirable  that  there  hi-  n  hard 
solid  portion  through  any  coal  seam,  so  that  If  Hlnnk  by 
mining   tools   It   Is   Immediately   disclosed. 

nPFICES 

MirriluD  <ir  .M'POINTMKNT  — .\  chli-r  inspector  of  gas 
and  oil  wells  shall  be  Hppf)lnted  b.v  the  Ooveriiiir  from  an 
ellgihle  list  of  mi-n  who  have  passed  a  siitlsfuctory  exami- 
nation   showing   technii-al    fitness    for    the    position. 

SALARY — The  yearly  salary  of  thi'  I'hief  inspector  of  gas 
and  oil  wells  shall  be  dollars.  Ni'cessarv  tnivi'l  ex- 
penses  lo   til.-  aiiiiMinl    of        Hluill    be   home   by    lli,.  sinte 
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jiTiil  all  DflUi'  iHiulpiJiil  wllh  suilnblo  niinK  aiTiinKcnu'iits  uio- 
vi.i.Ml. 

ASSISTANTS — Asslatant  iiispcitoi-s  of  kiis  and  oil  wi'IIm. 
.siil>Ji<l  tci  the  authiirlty  of  tlu'  chipt  Inspector,  may  bf  ap- 
piilnt.-.l    l>y   tin-   (i.)V.rn()r. 

|)IOI'l!'l'll';s — ('(■iiiM'tpnt  men  may  In  an  emeiKenoy  be 
tl.putiziii  hy  till'  Cliiif  Inspector  to  perform  the  dutleM  of 
the  position  in  the  lield,  but  an  appeal  from  his  decisions  may 
be    had    to    the    Chief    Inspeetor.       Deputies    may    receive    not 

over dollars  per  day  ami  actual  expenses  not  exeeed- 

liiK  dollars    per   day. 

DUTIKS 

LOCATION — It  shall  be  the  duty  of  llie  inspcMtor  t..  r.- 
ceive  applications  for  permission  to  drill  bore  holes  and  is- 
sue a  license  to  drill  to  persons  who  comply  with  the  law. 

The  inspeetor  shall  receive  and  Hie  maps  giving  the  loca- 
tion of  bore  holes;  shall  determine  the  sutflciency  of  such 
maps  for  the  purpose  of  accurately  locating  such  bore  holes, 
and  shall  cause  a  new  survey  of  such  location  in  case  of  In- 
s\illleient    maps. 

It  shall  be  the  duty  of  the  inspector  or  his  assistant  to 
examine  the  maps  accompanying  apiiliiiitions  for  permis- 
sion to  drill  bore  holes,  and  wheri-  th.-  loralion  is  in  the 
vicinity  of  a  mine  he  shall  immeili;i  1 .  1  \  |.i  (.r..ed  to  the  site 
and  notify  the  district  mine  inspeel'ii  :,ihI  i  Ii.>  coal  operator 
to  state  whether  the  location  on  the  nuip  iinompanying  the 
application  to  drill  is  such  as  will  interfeie  with  the  safe 
and   economical    operation    of  the   mine. 

The  inspector  shall  issue  a  license  when  the  proposed  lo- 
cation of  a  bore  hole  is  such  as  not  to  interfere  with  the 
safe  and  economical  operation  of  a  mine,  as  determined  by 
the  mine  owner,  state  mine  inspector  and  himself.  To  this 
end  he  shall  have  the  power  to  move  the  location  of  a  pro- 
posed  hole   as   hereafter   specified. 

After    hearing-    and    duly    weighing    the    evidence    he    shall 

'  permit    the    bore    hole    to    be    drilled    at    such    point    as    will    in 

his    judgment    permit    the    safe    and    economical    operation    of 

the  mine. 

I*         JiBCORDS — It   shall   be   the   duty   of   the    inspector   to    keep 

a  complete  record  and  prepare  for  publication  a  yearly  report 

of    the   number   of   wells    drilled    in    his   district   together    with 

,  their  location;  date  of  completion;  depth;   production;   date   of 

abandonment  and   name  of  ow^ner. 

SUPERVISION — It  shall  be  the  duty  of  the  inspector  to 
examine  each  well  in  his  district  at  frequent  intervals,  giving 
special  attention  to  all  wells  containing  gas  in  quantity 
which  may  be,  in  case  of  leakage,  a  menace  to  a  mine, 
and  to  see  that  all  the  provisions  of  this  act  are  observed  and 
strictly  carried  out. 

COMPLAINTS — He  shall  receive  and  investigate  all  com- 
plaints as  to  injury,  present  or  impending,  due  to  a  lack  of 
precaution  on  the  part  of  any  well  owner  or  mine  operator, 
and  if  he  finds  the  complaints  against  the  latter  well  founded 
he   shall   lay   the   facts   before    the   state   mine    inspeetor. 

PLUGGING  WELLS — Ijpon  receiving  notice  of  intention  to 
abandon  a  well  the  inspector  or  his  assistant  shall  proceed 
to  such  well  and  satisfy  himself  that  the  provisions  of  this 
act  referring  to  plugging  wells  are  complied  with.  He  shall 
join  the  owner  in  making  affidavit  to  the  manner  in  which 
the   well   has   been   plugged. 

VIOLATIONS — If  the  inspector  discovers  any  well  being 
drilled,  operated  or  plugged  contrary  to  the  requirements  of 
this  act,  he  shall  order  the  workmen  engaged  upon  such 
well  to  cease  work  at  once  and  until  the  law  is  complied 
with. 

ENFORCEMENT  OF  LAWS— To  enable  the  inspector  to 
perform  the  duties  imposed  upon  him  by  this  act,  he  shall 
have  the  right  at  all  times  to  approach  and  examine  any 
well  in  his  district,  and  with  the  authority  of  the  state  mine 
Inspector,  enter  any  mine  affected,  and  upon  the  discovery 
of  any  violation  of  this  article  or  upon  being  informed  of 
such  violation,  he  shall  institute  proceedings  against  the  per- 
son or  persons  at  fault,  under  the  provisions  of  the  law  pro- 
vided  for   such   cases. 

In  case  of  failure  of  the  owner  to  properly  plug  an 
abandoned  well,  it  shall  be  the  duty  of  the  inspector  to  have 
the  work  properly  performed  by  contract  and  assess  the  cost 
against    the   well    owner. 

PENALTIES — (There  shall  be  adequate  penalties  provided 
to  aid   in  obtaining  the  safer  conditions  here   proposed). 

LOCATION 

APPLICATION — Any  person  (firm  or  corporation)  purpos- 
ing to  drill  a  bore  hole  through  a  workable  seam  of  coal 
shall  make  application  in  writing  to  the  chief  inspector  of 
gas  and  oil  wells  for  permission  so  to  do.  and  he  shall  not 
commence  drilling  until  such  permission,  in  writing,  has 
been  received  by  him.  In  case  of  dispute  the  State  Geologist 
shall  determine  whether  a  seam  of  coal  is  workable  within 
the  intent  if  this  act. 

SURVEY  AND  MAPS — Accompanving  the  application  for 
permission  to  drill  such  bore  hole  there  shall  be  submitted  a 
map  showing  the  location  of  the  proposed  bore  hole  with 
reference    by   course    and    distance    to    the    boundaries. 

Said  map  must  be  made  on  a  scale  of  200  ft.  to  1  in.,  and 
Shall  be  based  on  surveys  made  by  surveyors  or  engineers  of 
recognized  standing,  and  certified  to  bv  the  surveyor  or 
engineer  making  the  same. 

In  case  the  inspector  finds  the  map  insufllcient  to  enable 
mm  to  accurately  locate  the  proposed  well,  he  shall  require 
that  another  survey  and  may  be  made  before  permission  to 
drill    IS    granted. 

It  the  original   map   is   found  to   be  correct  the   cost   of  the 
second  survey  and   map   shall  be   borne   by   the  state. 
,   .  IjOND — Any    person     (firm     or    corporation)     purposing    to 
nrill    a    bore    hole    through    anv    workable    seam    of    coal    shall 

be  required   to  give  bond  in   the  amount  of  dollars  to 

ihsure  that  the  drilling  and  abandoning  of  such  bore  hole 
Shall    be    in    acordance    with    the    provisions   of   this    act. 

DISTANCE  FROM  BUILDINGS.  ETC. — No  bore  hole  pene- 
trating a  gas  or  oil  bearing  formation  shall  be  located 
within  300  ft.  of  a  shaft  or  entrance  to  a  coal  mine  not 
'•J'nn'tely  abandoned  or  sealed  nor  within  100  ft.  of  anv  mine 
shafthouse.  boiler  or  engine  house,  or  mine  fan.  No  bore 
hole  shall  be  located  to  drill  wUhin  15  ft.  of  anv  mine  haul- 
age  way  or   air   wav. 


LICENSH-  Should  the  pri.poMed  bore  holi-  b.v  ho  located  hh 
not  t<i  Interfere  wllh  the  safe  and  economical  operation  of 
any  mine  and  the  previous  requlrementH  of  this  ucl  be  com- 
piled wllh.  a  license  shall  be  Kraiile.l  and  said  pi-iBon  (ilrin 
or  corporation)  may  proieed  to  drill  such  bore  hole  In  ac- 
<ordance  with  the   further  provisions  of  this  act. 

I'UtJTECTKJN  OF  COAL  MEASURES 
CASINO    FRtJM    SURFACE    WATER— Any    bore    hole    pene- 
trating   any    workable    seam    of    coal    shall    be    cased    by    the 
owner   of   the   bore   hole    wllh   a   Hultable   casInK    (conductor   or 
drive   pipe)   so  as   to  shut   off  all  surface   water  from  entering 


prevent    the 

atmosphere 

an  oil  well, 
oil    bearing 

atmosphere 


C.XSING  THROUGH  ANY  <;(;AL  SEAM— Any  bore  hole, 
drilled  for  gas.  oil  or  other  mineral  shall  be  drilled  to  a 
point  at  least  20  ft.  below  any  workable  seam  of  coal  which 
may  be  penetrated,  and  receive  a  metal  casing  not  less  than 
'A  in.  In  thickness  and  of  an  inside  diameter  four  Inches 
less  than  the  bore  hole.  This  caHlng  shall  be  concenirlcally 
seated  on  the  bottom  of  the  hole  and  shall  extend  to  the 
surface   and   shall    be    known    as    the    first    casing. 

A  second  inner  casing  4  in.  less  in  diameter  shall  -xtend 
at  least  ten  feet  below  the  (Irst  casing  and  be  seated  In  1  to 
2  cement  mortar  »  ft.  in  depth.  The  inside  of  the  second 
casing    shall    be    open    to    the    atmosphere    Its    full    length. 

The  Intervening  spaces  between  the  second  arid  the  first 
casings  and  between  the  first  casing  and  the  bore  hole  or 
outer  wall  shall  be  filled  wllh  puddled  day  to  a  height  30 
ft.    above    the   coal    seam. 

CASING  THROUGH  ACCESSIKLE  MINE  EXCAVATION— 
Casings  which  pass  through  a  mine  excavation  shall  be  pro- 
I  of  conirele  or  of  masonry  or  brick  laid  in 
extending  from  2  ft.  below  the  mine  floor  to 
the  mine  roof.  Retween  the  first  casing  and  the  wall  thus 
constructed  there  shall  be  left  an  annular  space  of  not  less 
than  2  in.,  which  must  be  filled  with  puddled  clay.  This  work 
shall   be   done   by   the  well   owner. 

Casings  which  are  exposed  by  mining  operations  shall  be 
covered   as    above    by    the    mine    operator. 

CASING  THROUGH  INACCESSIBLE  MINE  EXCAVATION 
—  Where  a  bore  hole  passes  through  an  Inaccessible  m'ine 
excavation  the  outer  casing  shall  be  protected  bv  cement 
mortar  held  within  a  metal  tube  4  in.  greater  in  diameter 
than  the  casing  end  ext.  nding  from  4  ft.  below  the  mine 
floor  to  4  ft.  above  the  mine  roof  or  cave. 

CASING  TO  EXCLUDE  WATER— Before  drilling  a  bore 
hole  into  a  gas-  or  oil-bearing  formation  a  string  of  cas- 
ing shall  be  so  set  as  to  exclude  all  water  from  the  lower 
bore    hole. 

TUBING   A   GAS   WELI^-To   conduct   gas   from   a   gas   well, 
tubing    shall    be    inserted    with    a    suitable    packer    located    ' 
low    the    inner    casing   and    in    such    manner   as   to 
escape   of   gas   except    through    the    tubing. 

The  inner  casing  shall  be  left  open  to  the 
throughout    its   full    length. 

TUBING  AN  OIL  WELl^ — To  conduct  oil  from 
tubing  shall  be  inserted  and  extend  from  the 
formation    to    the   top    of    the   well. 

The  inner  <a.sing  shall  be  left  open  to  the 
throughout    its   full   length. 

Should  gas  be  liberated  in  the  well  in  sufticient  volume 
to  have  commercial  value  it  may  be  shut  in  bv  means  of  a 
packer  placed  below  the  inner  casing  and  be  conducted 
from  the  well  through  tubing  inserted  into  the  well  paral- 
lel  to    the   oil   tubing. 

CASING  HEADS — Casing  heads  must  have  at  least  one 
opening  to  the  atmosphere  to  which  a  valve  or  plug  cannot 
be  attached,  so  as  to  insure  ample  vent  in  case  of  leakage 
into  casing  spaces. 

COMPLETION  OF  WBLI^When  a  bore  hole  has  been 
drilled  and  put  into  operation  the  owner  shall  file  with  the 
inspector  a  statement  of  the  total  depth  of  the  hole,  the 
sizes  and  lengths  of  casing  used  and  remaining  in  the  hole. 
the  depth  and  thickness  of  all  coal  seams  penetrated  and 
whether  oil.   gas  or  water   is  obtained. 

SUSPENDED  OPERATION — When  for  anv  cause  a  bore 
hole  which  passes  through  a  workable  seam  of  coal  shall 
cease  temporarily  to  be  operated,  the  inner  string  of  casing 
shall  be  maintained  open  to  the  atmosphere.  Should  oil  tend 
to  rise  in  the  well  above  the  bottom  of  the  first  or  outer- 
most casing  passing  through  the  workable  coal  seam,  such 
oil  shall  be  pumped  out  by  the  owner  and  its  level  main- 
tained   below    the    bottom   of    this    casing. 

ABANDONMENT  OF   WELL 

NOTICE  OP  INTENTION — When  anv  oil  or  gas  well  is  to 
be  abandoned  the  owner  shall  notify  the  chief  inspector  in 
writing  of  such  intent  to  abandon  and  proceed  with  plugging 
methods  only  after  complete  arrangements  for  inspection 
shall   have    been    made   and    permission   granted. 

METHOD  OF  PLUGGING — In  abandoning  a  well  it  must 
be  entirely  filled  from  bottom  to  surface.  The  lower  hole 
must  first  be  filled  to  a  point  5  ft.  above  the  lowest  gas  or  oil 
bearing  formation  with  sand,  clay  or  rock  sediment.  Above 
each  formation  supplying  gas.  oil  or  water  and  immediately 
below  any  workable  seam  of  coal  there  shall  be  a  plug  as 
hereafter  described,  and  each  well  shall  have  not  less  than 
three   such    plugs    whatever    the    formation. 

This  plug  shall  consist  of  25  ft.  of  cement  mortar  made 
of  1  part  Portland  cement  and  two  parts  of  sand  prop- 
erly mixed  and  placed  with  a  bottom  dump  bailer  upon  5  ft 
of  clay  resting  on  a  seasoned  wood  plug  2  ft.  long  and  of 
the  same  diameter  as  the  hole.  Five  feet  of  clav  shall 
also  be  placed  on  top  of  the  cement  section.  The  space  be- 
tween the  plugs  here  called  for  must  be  filled  solidly  with 
puddled  clay,  sand  or  rock  sediment,  cement  mortar  or  con- 
crete. The  filling  shall  be  complete  up  to  the  bottom  of  a 
casing  before  such  casing  can  be  drawn  and  the  filling  shall 
continue  length  by  length  as  the  casing  is  withdrawn,  using 
cement,  mortar  or  concrete  when  passing  through  coal  seams. 

LOG  OP  METHOD  OP  PLUGGING— When  a  bore  hole  has 
been  plugged  an  affidavit  stating  the  method  followed  the 
materials  used  and  the  distances  occupied  by  each  material 
shall  be  certifled  to  by  the  gas  well  inspector  and  filed  with 
the  oil  well  inspector  and  a  duplicate  with  the  countv  re- 
corder. 

RELEASE  OF  BOND— After,  and  not  until  these  several 
requirements  have  been   met.  any  bond  which  may  have  been 
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Azimuth   by   Direct  Solar  Observation 

By  LfOUis  Boss* 

Dirct  solar  observations  for  azimutli.  witlionr  anv 
attachments  whatever,  are  physically  far  more  convenient 
than  Polaris  observations,  and  dispense  with  the  many 
objections  to  the  use  of  solar  attachments.  In  practice, 
however,  direct  solar  observations  are  sometimes  dis- 
credited among  engineers,  being  considered  inaccurate 
and  merely  a  bit  of  theoretic  or  textbook  fiction.  The 
writer  has  gradually  developed  during  a  number  of  sur- 
veys a  method  of  making  direct  solar  observations  accu- 
rately and  with  great  facility.  With  a  rather  second-rate 
reconnoissance  instrument,  the  vernier  of  the  vertical 
circle  of  which  reads  to  2'  of  are,  he  has  habitually  ob- 
tained an  accuracy  of  1'  of  arc  in  azimuth,  without  diffi- 
culty, with  comparatively  small  effort. 

Figs.  1,  2  and  3  will  refresh  in  the  reader's  mind  the 
physical    concepts    and    factors    involved    in    solar   work. 

AZIMUTH.   Z 


(AfSES  OF  IxACCUKACT — Among  the  reasons  why  this 
method  generally  fails  to  give  reliable  answers  are:  erron- 
eous readings,  instrumental  errors,  the  misapplication  of 
the  corrections  to  the  declination  and  to  the  altitude, 
substituting  the  wrong  functions  of  the  latitude,  and  tiie 
errors  in  computing  equation  (1),  which  requires  sonic 
20  operations  and  is  quite  impracticable  for  field  use. 
The  remedy  is  to  insure  the  accuracy  of  the  data  and  to 
simplify  the  computation. 

Simplified  FoniiULA — In  place  of  the  orthodox  equa- 
tion (1),  given  by  nearly  all  textbook  writers  on  the  sub- 
ject, the  writer  has  developed  and  uses  the  equation* 

(1  —  .v//(  //    .   sin  L 


Cos  Z 


L 


is  derived  from  the  cosine  law  of  spherical  tri- 
The  interested  reader  can  easily  prove  this 
formula  by  referring  to  the  elements  of  spherical  trigo- 
nonictry.     This   Formula   is  not  as  awe-insjjiring  as  the 


which 
angles. 
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In  Fig.  1.  0  is  the  position  of  the  observer,  who,  having 
his  zenith  Z  vertically  above  him,  is  more  intelligibly 
conceived  of  as  being  situated  "on  top"  of  the  earth:  di- 
rectly north,  at  an  altitude  equal  to  the  observer's  lati- 
tude, is  the  celestial  north  pole  P;  while  to  the  south  is 
the  sun  >'.  shown  as  it  would  appear  on  a  summer  morn- 
ing, north  of  the  celestial  equator  and  bearing  southeast- 
erly. The  relative  size  of  the  earth  has  been  exaggerated 
in  the  sketch  for  the  sake  of  clearness.  Fig.  2  shows 
more  clearly  the  azimuth  Z.  the  quantity  principally  dis- 
ciisseil  in  this  article,  projected  on  the  horizontal  plane 
in  which  the  transit  measures  horizontal  angles. 

The  general  jirocedure  is  to  measure  the  sun's  altitude 
A.  obtain  from  the  solar  ephemeris  its  declination  d.  and 
take  from  a  maj)  the  observer's  latitude  h.  These  three 
factors  are  substituted  in  an  equation  of  the 
rHm\H  .  Kin  (^8—  (90  d)) 
'  \  «(■«  (90  —  h)   .   nin  (90  —  /.) 

where 

S  =  (90  -  /«)  +  (00  -  L)  +  (90  -  d) 
from  which  Z.  the  sun's  true  aziiiiiith,  is  computed 


Cox 


form 

(1) 

(2) 


•civil   BnK\neuT,  U.  3.  Deputy   .Surveyor,  701  Butter  St.,  San 
Pranfliifo.  Calif. 


usual  one.  but  is  imich  luorc  useful,  requiring  less  effort 
to  solve,  with  less  chance  of  error.  Tabular  forms  for 
coni])iitiiig  this  equation  are  given  in  Fig.  4 — Table  A, 
for  iogaritliiiiic.  ami  Tiiblc  I!,  for  :uithiiu>tic  work.  This 
forimila  is,  uf  ((niise.  cxail.  It  remains,  therefore,  to 
substitute  the  cort'cct  riiiict  ions  in  this  cfpiation,  and  to 
facilitate  its  solution.  This  requires  a  clear,  cxa<'t  un- 
derstanding of  the  (piaiititics  involved. 

Dkilination — The  declination  il  as  taken  from  the 
ephemeris,  must  be  corrected  for  the  longitude  and  time 
of  the  observation.  The  application  of  these  corrections 
involves  a  mental  effort  and  a  consequent  source  of  error. 
To  obviate  those  errors  Fig.  5.  with  its  equation,  has 
been  devised.     Its  u.se  and  construction  are  obvious 

.\fter  obtaining  the  true  de<'iiiialion  its  sine  is  used  i 
equation   (3).     For  any  extensive  survey  it  is  a  wa.ste  of 
elTort   and   a   .source  of   fre(pient  error  to   look   up  these 
declinations  at  each  observntion,  ai)ply  their  corrections, 
and  look  up  their  sines.     To  obviali'  tin's  n  liiblc  similar 

♦A   modKlcd    form   of   the   Hniii.'   iiinal  inn. 

Hill  II 

CoH  A  = tan   h.   tail    I.. 

COB  h  .  I'OH  ], 

l8  Klwn  In  JohnBon'8  "Theory  and  Pracllcf  of  HurviylnK,' 
17lh   i.llllon    (1910).   p.   09. 
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to  Tai)lo  1  i.s  lu'opuri'd  lor  .sevural  weeks  in  iidvuiuu.  Tliis 
liililo  gives  xin  d  at  noon  ol'  tiio  average  longitude  of  the 
survey,  with  the  hourly  change  in  sin  d.  Thus,  for  Nov. 
10.  8:30  a.m.,  sin  d  is,  from  Tahle  T,  0.394,'].  This  (juan- 
tily  is  directly  substituted  in  equation  (.3),  obviating  the 

The  mul+iplica+ions  and  division  need  be 
'  carried  to  four  decimals  only. 


LZh_ 


9.55  534 
3.75  091 
9.30  425 


1-23°  27' 

20°  57' 
34°  18 

Nwnem+or 
284"  45' 
284°  37^ 

Is    J2^ 

L05ARITHMIC    COMPUTATION 

COS   Z  ^ 


LOO  COS 


9.97  030 

agijroj 

9.88  733 
929  527 
940  594 


ANGLES 

SIN       1 

COS 

d 
h 

2 

»23°27' 
20°  57' 
34°  18' 
Products 
Numerd-tor 
264°  45' 
284° 37' 
is     12' 

*0.39  795 
0.35  755 
0.56  353 

0.93  389 
0.82  610 

-0.20  149 
»0-19  646 

jto  small 

077  149 
K).25  465 

ARITHMETIC     COMPUTATION 
d  '  Sin  h.  Sir 


COS  h.  COS  L 

Ku;.    1.   FoiiMs  i-oi;  ('()Mi'i"ri\( 


Held  use  of  the  eplienieris,  lield  corrections,  looking  up 
functions,  or  the  possibility  of  common  errors.  Northerly 
declination  is  considered  positive;  southerly,  negative, 
for  use  in  equation   (•'!). 


t'lG.  5.   Dl.\GRAM    FOR   DETHIiMIXING   Srx'.S   De('LTN.\TIOX 

The  error  in  azimuth  caused  by  f  of  error  in  declina- 
tion is  given  by  the  equation 

■/  (4) 


dZ 

dll  =  ~  •""■  '^ 


where  /  equals  the  hour  of  observation,  in  degrees,  a.m. 
or  p.m.  Table  11  gives  numerical  values  for  a  few  typi- 
cally selected  arguments,  and  will  be  found  u.seful. 

The  longitude  for  correcting  the  declination.  Fig.  5, 
need  not  be  more  accurate  than  within  several  degrees, 
and  the  time  not  closer  than  10  to  20  min.  To  make  the 
observer  independent  of  a  watch.  Fig.  6  has  been  devised, 
from  which  the  time  may  be  quickly  obtained  to  an  ac- 
curacy of  a  few  minutes.  Its  use  and  construction  will 
be  obvious  to  the  interested  reader.  In  using  this  figure 
or  equation  the  azimuth  Z  obtained  from  the  compass,  to 
an  accuracy  of  3°  to  5°  is  sufficient. 
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Locate  point 
zontaUv  on  rad 
on  time  scali-. 


I    Z  =  115°  00' 
Given        h  -     33'  04' 

(   d  =       6°  19' 

(az.    115°    00' 

f   decl.    fi°    10'. 


Find   t. 


t  =  8:41   A.M. 


Note — The  time  scale  i.s  duplicated  on  right  of  diagram  t'. 
aid  in  projecting  horizontals.  Time  throughout  means  "ap- 
parent local  time":  to  reduce  to  "mean  local  time"  add 
"equation  of  time"  from  Ephemeris.  To  obtain  standard  time 
add  to  mean  local  time  4  min.  for  every  degree  that  the  ob- 
server is  west   of  the  standard  meridian. 

Tlie  latitude  L  is  usually  obtained  from  an  accurate 
nia]i.  Scaling  off  in  the  held  the  latitude  from  a  map. 
then  looking  up  its  functions,  is  inconvenient  and  fre- 
quently causes  errois.  To  obviate  this,  draw  on  the  most 
convenient  map  of  the  field  of  survey  a  number  of  paral- 
lels of  latitude,  preferably  equidistant,  V2  ot  1  i"-  apart, 
and  on  these  parallels  write  out,  before  starting  on  the 
survey,  the  functions,  sine  and  cosine,  of  the  latitudes 
Fig.  7  shows  an  outline  of  a  township  so  labeled. 

Thus,  for  a  ]:)oint  V4   niilc  north  of  the  corner  of  .sec- 

T.\BLE  I.     SINE  OF  SUN'S  DECLIN.-VTION  .\T  NOON  IN  LONOITfDE 
120°  W.  OF  GREENWICH 

Date  Sin  d 

Nov.    5  —0.2702 

C  0  27M 

Sun.     7  0  2803 

S  0  28.52 

9  0.2900 

10  0  2948 

11  0  2994 

12  0  .3040 

13  0  .30.S.5 
Sun. 14  0  3129 

1.5  0.3171 

IC,  0  .3213 

17  0  32.54 

I.s  0.3294 

19  0.3:533  Add  2  in  4th  place  for 

20  0.3371  each  hour  p.m 

TABLE  II      ERROR   IN    AZIMUTH    CAUSED    BY    1'    OF    ERROR    IN 

DECLINATION  OR   LATITUDE   FOR  VARIOUS  LATITUDES 

AND  TIME.S 


dZ 
dd 


sec  L 


CSC  t 


11:30 
11:00 
10:.30 


12:30 
1:00 
1:30 


When  Decl.  increases  V  in 
a.m.,  azimuth  increases  am't. 
shown:  in  p.m.  decreases 
L=30''  L=40''  L=50'' 
10.00 
5.05 
3  43 
2  61 
1  84 


'^2  =  .eo  L         c,w 
d  L       -"  ^        " 

When    Lat.    increases 
a.m  azimuth  decreases  i 
shown;    in    p.m.    iucr 


4  47 
3  03 
2.31 
1.63 
1.33 
1  20 
1   15 


1.51 


11  95 
B  00 
4  07 
3  11 
2.19 


8.78 
4  31 
2.78 
2  00 
1  15 
0  67 
0  31 
0  00 


L=40° 
9.95 
4  88 
3.16 
?.26 
1.31 
0  75 
0  35 
0  uO 


11.82 
5.80 
3  76 
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tioDS  14,  15,  22  aud  -33.  the  logarithmic  sine  is  9.75041. 
With  the  aid  of  such  a  map  it  would  require  gross  care- 
lessness to  obtain  wrong  values  of  these  functions.  II; 
there  is  no  sufficiently  accurate  map  of  the  vicinity,  or  if 
the  topography  or  local  names  on  it  are  too  meager  to 
identifv  the  observing  station,  then  the  sun's  altitude  at 
noon  will  give  the  observer's  latitude  which,  once  ob- 
tained, may  be  carried  a  long  distance,  until  another  ob- 
servation  fur   latitude   can   be   conveniently   made.      The 


t=J**/5° 

TownshipNo. 2y 

smL    cosL 

Range  So 

Log  sin L 

I3W,S.B 

Mer. 

Log  cos  L 

6 
0.5633 

5 
0.8262 

A 

3 
9.7B073 

2 
991711 

1 

7 
O.S630 

8 
0.8264 

& 

lO 
9.75055 

II 
991720 

12 

IS 
0.5628 

17 
0.8266 

le 

15 
9.7S036 

14 
9.91729 

13 

19 
05626 

20 
0.8267 

21 

22 

9.7S0n 

23 

9.91738 

24 

30 
0562^1 

29 

0S269 

28 

27 

9.74399 

26 

9.91747 

25 

31 

32 

33 

3* 

^5 

36 

3 

? 
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error  in  a/.imulli  cau.-ed  by  1'  of  error  in  latitude  is  given 
by  tile  equation 

'I'aljlc   III   gives  numerical  values  for  a  few  Typically 

TABLE  III.  R£FRACTIO.\  CORRECTION 

Altitude  -h  =      10°20'        12»30'        16°00'        21''50'        ZVW        BS'SO' 
Refraction  =r=  5'  4'  3'  2'  1' 

selected  arguments.  This  table  shows  that  in  general 
the  accuracy  of  the  latitude  should  be  about  equal  to  that 
desired  in  the  azimuth. 

FiKLD  Work — The  altitude  /(  of  the  sun  's  the  quantity 
measured.  Its  reading  must  be  corrected  for  the  zero 
error  of  the  vertical  arc  and  for  refraction.  Refraction 
makes  all  objects  in  the  sky  appear  too  high ;  the  correc- 
tion is  therefore  ahrayn  negative.  X'early  all  handbooks 
of  the  ephemeris  contain  certain  refraction  tables  vary- 
ing for  various  times  of  the  year,  and  for  the  hour  of  ob- 
servation, with  certain  coefficients  for  latitude  and  plus 
or  minus  in  sign.  The  mistake  is  customarily  made  Ity 
engineers,  and  in  many  textbooks,  of  applying  these  iv- 
fractions  to  direct  solar  ob.servations  additively  or  sub- 
tractively.  Both  tbt;  magnitude  and  sign  of  these  cor- 
rections are  wholly  iiia|)pli(able  to  direct  solar  ob.serva- 
tions,  but  are  intended  for  use  with  solar  attachmeTit-; 
only.  l?efraction  proper  is  a  function  of  the  altitude 
only,  and  is  e.xpressed  by  the  equation. 

r'  =  cot  h  (G) 

or  more  accurately 

r"  =  58  col  h  (7) 


where 

r"  =  Refraction  in  seconds  of  arc; 
r'  =  Refraction  in  minutes  of  arc ; 
/(  =  Altitude  of  object  observed. 

The  refraction  correction  need  not  be  more  than  twice 
as  accurate  as  the  reading  of  the  altitude ;  0.5'  being 
usually  sufficient,  the  value  of  cot  h  need  be  obtained  to 
one  decimal  ]>\ave  only.  For  this  purpose  Table  III  will 
be  found  useful. 

The  law  of  refraction  expressed  by  equations  (6)  and 
(7)  holds  true  for  altitudes  higher  than  10°  or  15°; 
below  these  altitudes  the  law  is  unreliable,  the  variation 
being  rather  irregular.  Xo  observation  should  therefore  be 
made  when  the  sun  is  lower  than  10°  or  15°  in  altitude, 
or,  in  general,  when  the  refraction,  as  found  by  the  above 
equation,  is  more  than  3  to  4  times  as  great  as  the  ac- 
curacy of  the  altitude  reading.  Also,  near  the  noon  hour 
the  sun's  altitude  changes  very  slowly  in  comparison  with 
its  change  in  azimuth,  so  that  a  very  small  inaccuracy  in 
reading  the  altitude  will  produce  an  error  many  times  as 
great  in  the  computed  azimuth.  Xo  observation  should 
therefore  be  made  within  at  least  IV^  hr.  before  or  after 
noon. 

The  observation  proper  consists  in  obtaining  accurate 
simultaneous  readings  of  the  altitude  and  line  azimuth 
of  the  sun.  Many  of  the  personal,  and  all  of  the  instru- 
mental errors  occur  in  these  readings.  The  following 
procedure  has  proven  itself,  in  the  writer's  e.xperience, 
to  be  quite  error-proof : 

(1)  Jlake  observations  twice  a  day,  during  the  mid- 
dle of  the  forenoon  and  afternoon:  the  lower  the  sun  the 
better,  until  about  15°  of  altitude. 
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(2)  Ijevel  the  transit,  setting  one  pair  of  leveling 
screws  in  the  direction  of  the  sun;  orient  on  the  back 
azimuth,  else  set  or  assume  one.  ij 

(3)  Find  the  sun  approximately,  over  tlie  telescope  ■ 
lube,  then  take  its  image  on  a  white  i)iece  of  paper  held 

3  to  5  in.  in  front  of  the  eye-piece;  adjust  the  focus  of  the 
eye-piece,  the  crosshairs,  and  the  distance  of  the  paper  so 
thai  the  image  of  ImpIIi  llic  sun  and  Ibe  crosshairs  will 
afqicar  sharp. 

(1)  While  holding  the  paper  with  one  hand.  manij)U- 
late  with  the  other  hand  the  tangent  screws  of  the  hori- 
zontal and  vertical  verniers,  until  the  sun  is  bisected  both 
ways.    If  an  assistant  is  available  for  holding  the  paper, 
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so  iinicli  ilic  lu'tter.  Be  sure  that  tlie  horizoiidil  liiscctiiig 
hair  if-  tln'  iiiidiUo  one.  The  bisection  is  made  by  cstiniu- 
tion. 

(5)  When  the  bisection  appears  to  be  exaet  both 
ways,  remove  the  paper,  and  read  tlie  horizontal  and  ver- 
tical verniers:  record  as  in  Fig.  8.  If  you  have  a  watch, 
note  the  time. 

(61  As  soon  as  the  fir.^t  set  of  reatliiigs  has  been  re- 
corded, replace  the  paper  in  front  of  the  telescope.  The 
sun's  inia^e  will  still  be  within  the  lield  of  view,  but  dis- 
placed from  its  symmetrical  position  about  the  cross- 
hairs, both  in  altitude  and  azimuth,  by  from  10'  to  20' 
of  arc.  Manipnlate  the  tangent  screws  again,  until  an- 
other bisection  is  made.     Kead  and  record  again. 

(T)  Rejieat  this  bisection,  taking  si.x  readings  in  all. 
If  the  adjustments  of  the  transit  are  in  doubt,  ])hiiige 
and  reverse  the  telescope  after  the  third  reading.  Record 
all  readings,  as  in  Fig.  8,  and  particularly  the  differences 
between  the  successive  readings  of  Ii  and  Z,  also  the 
ratios  of  these  ditVerences.  as  shown  in  columns  3,  4 
and  5. 

The  ratios  of  the  increments  tabulated  in  column  o  of 
Fig.  8  represent  the  change  in  azimuth  caused  by  1'  of 
change  in  altitude.  Without  computing  a  single  observa- 
tion, these  ratios  pierce  through  the  haze  of  mathemati- 
cal, instrumental  and  personal  errors,  and  tell  the  ob- 
server, while  he  is  in  the  very  act  of  observing,  how  ac- 
curate each  set  of  readings  is,  which  to  discard,  how  many 
to  take,  at  what  altitude  to  observe,  etc.  Thus  a  critical 
e.xamination  of  these  ratios  in  Fig.  8  will  show  that : 

(1)  Since  the  rate  of  change  of  the  sun's  azimuth 
during  the  5  min.  of  time  occupied  by  the  observation  is 
practically  constant,  then  if  the  measurements  of  It  and 
Z  were  perfect  these  ratios  would  be  equal;  their  in- 
equality is  due  to  instrumental  and  personal  errors.  The 
mean  ratio,  0.62,  depending  as  it  does  on  a  larger  inter- 
val, is  probabl}'  more  accurate  than  any  other  individual 
ratio;  therefore,  the  third  and  fourth  ratios,  tabulated  as 
0.76  and  0.45,  are  most  likely  incorrect.  The  inaccu- 
rate readings  which  caused  these  unbalanced  ratios  must 
lie  in  the  fourth  observation,  since  all  the  other  readings 
have  been  used  in  obtaining  the  other  ratios,  which  ap- 
pear to  agree  within  reasonable  limits.  The  fourth  ob- 
servation should,  therefore,  be  discarded,  and  not  com- 
puted ;  but  in  Fig.  8  it  has  been  computed  for  the  pur- 
pose of  showing  the  effect  in  the  last  column  of  correc- 
tions. 

{'i)  These  ratios  need  not  agree  with  each  other,  for 
ordinary  work,  closer  than  within  5%  or  even  10%,  that 
is.  to  an  accuracy  of  between  1  and  2  significant  figures. 
These  are,  therefore,  best  computed  mentally,  at  the  in- 
stant of  recording  each  reading,  and  only  to  2  or  even  1 
significant  figure.  With  a  little  experience  the  observer 
will  be  able  to  analyze  the  accuracy  and  reliability  of 
each  reading  at  the  instant  that  he  writes  down   these 


ratios.  Sbmibl  any  reading  provi'  uiireliaMc.  mnit  it 
and  take  anoliier  in  its  place. 

(3)  The  exact  meaning  of  the  variation  of  these 
ratios  may  be  analyzed  as  follows:  These  observationK 
Were  made  with  an  instrument  whose  graduations  were 
such  that  the  vertical  angles  were  in  doubt  by  40",  and 
the  horizontal  angles  by  30".  Consider  the  dif- 
ference between  the  second  and  thin!  readings 
of  Z,  tabulated  as  10'.  Siiu-e  each  of  tliem  may  bo 
in  error  by  30",  tlie  probable  combined  error  is,  by  the 
method  of  least  squares.  30  V  2  =  42"  =  0.7',  which  is 
the  probable  error  in  the  difference  10'.  The  probable 
percentage  error  in  the  dilference  is  0.7  -^  10  X  100  ^= 
7%.  Likewi.se  the  probable  error  in  the  recorded  differ- 
ence of  15'  in  the  altitudes  is  40  yl~2  =  57"  =  0.95'. 
And  the  percentage  error  is  0.95  H-  15  X  100  =  6.3%. 
The  probable  combined  percentage  error  in  the  ratio 
tabulated  as  0.67  is  V  7-  +  6.3=  =  9.4%,  showing  that 
a  d!.-crepancy  of  67  X  0.94  =  0.06,  between  the  various 
values  of  the  ratios  is  permissible.  Conversely,  a  given 
difference  of  0.06  between  the  mean  ratio  aiul  any  indi- 
vidual ratio  shows  that  the  readings  producing  this  ratio 
are  probably  accurate  within  the  possibility  of  this  tran- 
sit. This  analysis,  while  unnecessary  in  practice,  will  aid 
the  reader  in  grasping  the  usefulness  of  these  ratios.  By 
a  little  study  he  will  easily  extend  this  analysis  for  fur- 
ther deductions. 

(  1)  -Vfter  the  six  readings  have  been  obtained,  it  is 
necessary  to  compute  only  two  observations,  the  first  and 
last.  The  intermediate  values  of  Z  being  proportioned 
according  to  the  computed  mean  ratio.  Thus,  the  com- 
puted Z  of  second  observation  equals  the  computed  azi- 
muth of  the  first  observation  +  increment  in  /(  X  mean 
ratio  =  284°  46'  -j-  18'  X  0.62  =  284°  57'. 

It  is  the  writer's  practice,  however,  to  compute  all  six 
observations,  by  the  slide-rule.  By  systematic  tabula- 
tion, as  shown  in  Table  l\.  the  computation  is  made  in 
about  five  minutes,  and  the  accuracy  of  the  final  average 
is  within  1'  of  arc,  though  some  of  the  individual  re- 
.-^ults  may  be  1'  or  even  2'  in  error,  owing  to  slide-rule 
work. 

In  Table  IV,  columns  1  to  5  are  identical  with  those 
in  Fig.  8;  the  natural  .<(«  7(  and  cos  h  in  columns  6 
and  7  are  selected  at  one  time.  Under  column  6  of  .tin  h 
is  entered  the  sin  L.  0.5636  in  this  case,  taken  from  Fig. 
7,  or  otherwise.  This  is  the  constant  multiplier  for  the 
various  values  of  i-:ii  h,  in  order  to  obtain  sin  h  .  sin  L 
in  column  8.  This  multiplication  is  done  by  a  slide-rule. 
For  this  particular  table  a  10-in.  rule  was  u,sed.  Under 
column  8  is  entered  sin  d.  taken  from  Table  I.  or  from 
the  ephemeris.  The  difference  between  sin  d  and  each 
of  the  values  of  sin  h  .  sin  L.  obtained  mentally,  gives  the 
numerator  of  equation  (3),  in  column  9.  I^ikewise  cos  L 
which  is  0.8260.  entered  under  column  7,  forms  the  con- 


TABLE  IV.     FIXAL  RESULTS  COMPVTED  WITH  A  10-IN.  SLIDE  Rl'I.E 
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stant  multiplier  for  obtaining  cos  h  .  cos  L  iu  colurau  10. 
Column  9  divided  by  columu  10,  gives  column  11. 

A  still  further  ^:implific■ation  of  the  solution  of  equa- 
tion (3)  may  be  made  by  writing  it  in  the  form 


cox  Z 


{C  -  A)  B 


{i 


where 

C  =  sin   d, 

A  =  sin  h  .  sin  L, 

B  =  sec  h  .  sec  L. 
A  table  is  made  for  .4  and  B,  using  for  L  the  mean 
latitude  of  the  survey;  so  that  /(,  the  altitude,  is  the  only 
variable;  C  is  taken' from  Table  I.  After  computing  Z. 
it  may  be  corrected  for  the  exact  value  of  L  by  Table  II. 
By  this  method  the  whole  computation  resolves  itself  to 
oiie  subtraction  and  one  four-place  multiplication.  The 
rea<ler  will  easily  work  out  the  details  of  this  last  table. 
and  a  tabular  form  similar  to  that  of  Table  I\  . 

Si-MM.\nv — By  avoiding  the  use  of  all  attachments 
"the  intricacies  of  the  method"  are  reduced  to  bisecting 
the  image  of  the  sun,  and  reading  the  vertical  and  hori- 
zontal angles.  A  diagram  similar  to  Fig.  7  and  Tables 
I  and  III  are  essential.  As  many  of  the  other  tables 
and  figures  given  as  are  found  useful  may  be  prepared  by 
the  ob.server  before  starting  for  the  field.  Instrumental 
and  personal  errors  and  mistakes  are  detected  and  ad- 
justed by  inspecting  the  ratios  of  the  successive  incre- 
ments— the  computation  is  reduced  to  a  solution  of  equa- 
tion (3),  most  of  the  factors  being  taken  directly  from 
special  tables,  without  any  chance  for  error,  while  the 
slide-rule  checks  any  possible  errors  in  computation.  The 
usual  time  occupied  is  five  minutes  in  taking  the  readings 
aiul  five  minutes  in  figuring,  all  of  which  may  be  done 
while  waiting  for  the  rodnuin.  The  accuracy  obtainable  is 
about  one-half  of  the  least  transit  reading,  down  to  one- 
half  minute.  We  therefore  have  in  this  an  easy,  certain 
and  accurate  method  of  obtaining  tiic  azimuth  by  direct 
solar  observation. 


joflve  Boiler  ISxploKlon  on  the-  Detroit  &  Toledo 
Shoru  Line  K.U..  at  West  Detroit.  Mich.,  on  Jan.  5,  has  been 
InvestlKate.l  by  the  Locomotive  Boiler  Inspection  Division 
of  the  Interstate  Commerce  Commission.  The  following 
details  of  the  accident  are  taken  from  the  report  of  the 
chief   Inspector. 

Locomotive  No.  2  was  built  by  the  Baldwin  Locomotive 
Works  In  1904.  The  boiler  was  of  the  extended  wagon  top 
tvpe  with  radial  stay  firebox.  The  working  steam  pressure 
was  200  lb.  per  sq.ln.  On  Its  last  trip  prior  to  the  accident 
the  loioMiotlve  was  twice  held  up  by  derailments  and  event- 
ually Its  supply  of  water  gave  out  and  It  nad  to  be  towed 
to  a  point  where  this  supply  <ould  be  renewed.  On  this 
trip  the  engineer  first  noticed  Improper  action  of  the  water 
gaxes.  The  explosion  was  caused  by  the  dropping  of  the 
crown  sheet,  while  the  locomotive  was  standing  at  the  West 
Detroit    terminal.  ,    ^,     .      ,         »      , 

An  examination  of  the  boiler  showed  that,  due  to  low 
water,  the  crown  sheet  had  been  overheateiT.  It  was  blown 
down  19  In.,  pulling  away  from  343  radial  stays.  The  door 
sheet  was  pulled  over  across  the  top  and  the  right  side 
sheet  WHS  also  pulled  over  along  the  top  for  a  length  of 
about  fi  ft.  The  color  of  the  crown  sheet  showed  that  the 
metal  had  been  overheated  to  a  point  2'/4  In.  below  Its 
highest  part.  Forty-four  radial  stays  were  found  to  have 
been  broken  prior  to  the  accident.  Thlrty-ftve  of  these  stays 
were  In  the  portion  of  the  sheet  which  was  blown  down.  An 
examination  of  th«-  bottom  water  glass  cock  showed  that 
It  was  fll|i-d  with  scale,  preventing  the  water  glass  from 
Indlrallng   the   l.-vel   of   the   water   In    the   boiler. 

Th«-  locomotive  was  •■tiulpped  with  three  3V4-ln.  muffled 
liafeiy  valves.  These  valves  were  removed  and  tested  under 
■  learn  pressure  on  nnothi'r  locomotive.  One  valve  opened 
at  1S5  lb.,  the  second  opened  ut  195  lb.  and  the  third  valve 
fall.d    to    open    at    235    lb. 

The  eompnny's  boiler  inspector  certlfiert  that  he  set  the 
three  safi-ty  valves  on  Oct.  7.  1912.  at  200  lb..  205  lb.  and 
205  lb.,  respeeilvelv  The  same  Inspi-ctor  Inspected  the 
boiler  on  Dec  3.  1912,  and  certified  that  the  stay  bolts  and 
crown  stays  were  In  "good"  findllion.  Since  44  of  the 
radial  stays  were  broken  prior  to  the  accident  It  Is  probable 
that  this  Inspietor  either  did  not  Inspect  the  stays  or  ho 
was    not    a    competent     Inspector. 

This  accident  was  caused  by  Ihi-  overheating  of  the 
crown  sheet,  due  to  low  water,  liul  It  Is  pri>lialil<-  that  the 
accident  would  ni'Ver  have  occurred  had  the  water  gUiSM  been 
maintained    In    a   satisfactory    condition. 


Safety  on  Railroads 

By  J.  W.  C'oox  + 

The  great  majority  of  American  railroads  are  making  a 
serious  study  of  the  Safety  problem.  The  Baltimore  &  Ohio 
was  the  first  Eastern  road,  so  far  as  I  know,  to  form  com- 
mittees affecting  each  branch  of  the  service.  We  have  been 
actively  engaged  in  this  work  for  a  year  and  a  half. 

Everyone  who  has  studied  the  question  of  preserving  hu- 
man life  on  railroads  will  agree  that  there  are  ample  rules 
and  instructions  in  effect  and  that  they  are  clearly  drawn. 
It  is  impossible  to  correct  present  evils  simply  by  securing 
greater  alertness  on  the  part  of  the  officers  or  by  originating 
additional  rules.  The  great  majority  of  railroad  men  are  care- 
ful and  competent.  The  mistakes  are  made  by  the  few, 
but  we  must  work  with  all.  for  we  do  not  know  the  few 
who  will  cause  the  trouble;  it,  therefore,  resolves  itself  into 
getting  the  employees  interested.  With  this  in  mind  on  No- 
vember 1,  1911,  we  appointed  a  General  Safety  Committee  and 
Divisional  Committees. 

Each  Divisional  Committee  is  made  up  as  follows:  Shop- 
man. Engineer  or  fireman.  Conductor  or  brakeman.  Yard- 
man. Agent.  Supervisor  or  assistant  division  engineer. 
Medical  Examiner.     Division  Claim  Agent. 

Half  the  divisional  committee  is  changed  every  six 
months. 

Reports  are  made  by  these  committeemen  weekly  to  the 
officer  to  whom  they  report,  copy  being  sent  the  General 
Committee.  The  suggestions  are  tabulated  by  the  General 
Committee,  and  every   one  is  followed  up. 

The  members  of  the  General  Committee  endeavor,  also,  to 
attend  at  least  three  divisional  meetings  each  month.  They 
go  over  the  division  in  da>'light,  the  local  members  accom- 
panying them  and  pointing  out  what  work  has  been  recom- 
mended and  how  much  of  it  has  been  done. 

We  have  covered  over  1500  machines  in  the  shops.  We 
have  put  walkways  on  many  bridges,  especially  where  lo- 
cated near  switches;  moved  buildings  and  poles  back  to  give 
clearances;  raised  the  hand  railing  on  caboose  cars  as  men 
have  been  jerked  over  the  low  ones,  etc.:  all  at  the  sug- 
gestion of  the  men.  The  men  will  take  about  the  same  in- 
terest they  see  the  company  taking. 

CAUSE  OF  FATAL  INJURIES — We  found,  in  carefully  an- 
alyzing the  fatal  injuries  to  employees  during  the  past  year, 
that  over  90%  were  due  to  cause  that  no  expenditure  of  money 
in  providing  additional  safeguards,  etc..  could  possibly  have 
prevented.  They  were  due  to  failure  of  the  human  element. 
I  do  not  say  they  resulted  from  carelessness;  some  were  due 
to  thoughtlessness,  some  to  lack  of  familiarity  with  the 
movements  and  some  to  carelessness,  even  though  possibly 
this  was  caused  by  over  zealousness  on  the  part  of  the  em- 
ployee in  trying  to  do  the  work  in   too  much   haste. 

The  point  I  want  to  make  perfectly  clear  is  that  the  great 
majority  of  fatal  injuries  to  employees  on  the  railroad  are 
due  to  causes  the  railroads  cannot,  in  any  possible  way,  by 
the  expenditure  of  money,  correct.  Yet  we  often  read  articles 
that  would  lead  the  general  public  to  believe  that  the  large 
majority  of  Injuries  were  due  to  the  fact  that  railroads  would 
not  provide  this  or  that  safety  device,  did  not  maintain  tlielr 
track  or  equipment  properly,  etc.  Some  accidents  ARE  due 
to   those  causes,   but  bear  In   mind   that   90%   are  NOT. 

The  only  possible  way  the  gO""!  can  be  reduced  Is  to  stimu- 
late. In  some   manner,   greater  vigilance  and   care. 

Let  me  make  plain  In  what  way  the  injuries  comprising 
the  90'/,  are  occurring;  17  employees,  during  the  past  year, 
were  fatally  Injured  by  stepping  off  one  track  on  to  another, 
to  let  a  train  pass,  the  noise  of  the  passing  train  drown- 
ing the  sound  of  the  train  coming  in  the  opposite  direc- 
tion. Our  rules  require  employees  to  step  clear  of  all  running 
tracks. 

Ten  cases  were  chargeable  to  adjusting  coupler,  angle 
cock  or  air  hose  while  cars  were  In  motion.  This  Is  strictly 
against  the  rules  and  In  addition  rresident  Wlllard,  In  his 
talk  before  the  employees  at  Baltimore  a  year  ago  stated: 
"I  want  to  discourage  the  Idea  that  you  are  expected,  by  the 
offleers  of  this  Company,  to  do  anything  that  Is  not  safe  In 
performing  the  work   that   you   are  expected    to  do," 

Thirty-five  employees  were  struck  by  trains.  Some  were 
walking  In  the  yard  or  on  the  track  not  paying  proper  atten- 
tli>n.  Some  were  working  on  th<'  track,  often  with  caps 
pulled  down  over  their  ears,  not  keeping  a  lookout.  We  have 
automatic  bell  ringers  on  most  of  our  engines  and  the  rules 
require  the  use  of  both  bell  and  whistle  where  men  are 
liable    to    bo    working.      Two    of    the    men    struck    were    asleep 

•Rxlrncts  from  a  paper  n-ad  before  the  New  York  Kail- 
road   Club,    Fib.    21. 
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on  tl\i'  truck;  .mi-  had  been  s.nl  buck  tn  fliiK  and  piolect  ii 
train-  6  fell  In  JunipinK  <>n  or  off  movlnii  tnilns;  4  were 
ildInK  the  pilot  of  enKlne  when  either  the  pilot  cauk'ht  on 
soiiiethInK  'ind  turned  under  or  the  nian  Jumped  off  between 
rails    and    fell.      Strict    rules    nvv    in    effect    aKalnst    rldlnK    on 

pilots. 

TRAIN  ACCIDENTS— We  now-  conic  to  fatal  Injuries  In  train 
accidents.  Please  bear  in  mind  that  only  I'iVr  of  all  i-m- 
ployees  fatally  Injured  in  the  past  year  were  in  train  ac- 
cidents, and  this  includes  all  the  minor  accidents,  such  as  cars 
sidcwiped  in  the  yards,  striking  cars  too  hard,  etc.  Addi- 
tional safety   devices   would   not   have   helped   the   80',;    in   the 

Thirty  employees  were  fatally  injured  in  train  accidents. 
rUase  note  carefully  that  25  out  of  the  30  resulted  from 
failure  of  the  human  element  in  the  manner  that  1  will  illus- 
trate by  a  few  instances.  Five  of  the  thirty  were  from  un- 
avoidable causes,  or  from  those  which  miprht  be  chargeable 
to  the  Company.  They  included  such  accidents  as  ice  form- 
ing  on    rail,    causing-   car   to   leave    track. 

Let  me  illustrate,  by  a  few  instances,  some  of  the  acci- 
dents chargeable   to  failure   of  the   human   element: 

The  first  is  a  head-end  collision  in  which  three  employees 
lost  their  lives.  It  was  the  practice  of  the  front  brakeman. 
who  was  riding-  on  the  engine,  to  wave  at  his  girl  in  passing. 
On  that  date  the  tiain  had  a  meeting  point  at  this  station. 
The  girl  was  not  on  the  porch,  as  usual,  and  the  brakeman 
asked  the  engineer  to  whistle  for  her.  Being  engaged  in 
this  way  and  laughing  and  fooling  together,  they  overlooked 
the  fact  that  they  had  a  meeting  point. 

After  another  accident,  it  developed  that  our  rule  pro- 
viding that  all  train  orders  must  be  shown  the  fireman  and 
brakeman.  so  that  all  would  be  fully  informed,  was  disre- 
"■arded.  The  engineer  on  the  second  engine  (this  being  a 
double-header)  left  it  to  the  leading  engineer,  who  frankly 
admitted  that  he  overlooked  the  order.  The  order  had  not 
been  handed  to  the  fireman  or  brakeman.  The  conductor  did 
not  check  up  the  engineer.  In  other  words,  our  rules  provide 
a  check  on  each  man.  or  in  this  case,  seven  checks  on  the 
leading  engineer,  yet  through  the  disobedience  of  a  rule  that 
is    clearly    understood    three    men    paid    the    penalty. 

Popular  writers  often  make  the  statement  that  railroads 
promulgate  this  or  that  order,  make  Safety  talks,  etc..  merely 
to  blind  the  eves  of  the  public  as  to  the  actual  cause  of  the 
accidents,  and  then  issue  instructions  that  require  the  men 
to  make  time  regardless  of  weather  or  other  conditions,  or 
hurry  them  in  their  work  so  that  they  are  not  permitted  to 
be  careful.  Possibly  in  some  minor  cases  this  is  true,  but 
in  the  great  majority  of  cases  it  is  not. 

If  a  device  were  brought  forth  that  would  prevent  the 
majority  of  the  fatal  injuries,  even  though  it  were  expensive 
to  install,  there  is  not  a  railroad  Executive  who  would  hesi- 
tate one  second  to  capitalize  his  personal  injury  expense  at 
5",  and  borrow  sufficient  money  to  install  the  device.  But 
he  realizes,  as  the  public  often  does  not,  that  safety  devices 
will  not  do  this.  Employees  are  not  meeting  with  fatal  in- 
juries from  lack  of  safety  devices  and,  in  fact,  very  few 
passengers  are.  For,  as  shown,  over  80^  of  all  fatal  injuries 
to  employees  in  train  accidents  are  caused  by  some  failure 
of  the  human  element. 

Further  in  the  matter  of  hurrying  the  men,  let  me  again 
quote   from   President   Willard: 

to  ^^i^tLfi^  ^^'^'^'^^}?^^^i^'^?£kS 

ll^^.cTJl'^!  e\^rtthni#^lL^.^U^h%^  s-^afe^^of  ^^e  ^^T^- 
ond,   comfort:   third,   punctuality. 

You  will  note  that  speed  is  placed  last.  It  is  sometimes 
said  that  men  have  to  run  by  signals,  on  rainy  or  foggy 
nights,  without  being  sure  of  their  position.  Otherwise  they 
would  be  taken  off  the  preferred  run  or,  at  least,  criticized^. 
1  have  been  in  the  operating  department  of  this  road  for  io 
vears.  and  have  never  yet  known  of  an  engineer  being  cen- 
sured where  he  could  not  make  time  because  of  fog  or  ex- 
tremely stormy  weather.  Often  a  messtage  is  sent  the  engi- 
neer asking  the  cause  of  the  delay.  Some  might  consider  this 
as  a  criticism.  It  is  not.  It  is  necessary  to  make  rePort  o 
every  delay  and  it  is  to  enable  a  local  officer  to  do  this  that 
the   message    is   sent.  ^        ,  „«^ 

The  officers  of  this  company  believe  in  frankness  and 
have  directed  the  Safety  Committee  to  ^^"^''■'^''''J^'^J^;, 
cidents  and  call  the  attention  of  employees  t° /.">  fP"'^ 
lesson  regardless  of  whether  the  company  is  at  fault  or  .t 
was  due  to  failure  of  the  human  element.  The  ^^^^^^'t^^^ 
we  are  after.  We  therefore,  tell  the  emp  oyees.  ^afh  month 
in  our  magazine  that  is  issued  tree  to  all.  exactl>  how  the 
accidents  occur.  .  i„f„„™    the 

We  also  analyze  the  personal  injuiues  and  '"/o^  'he 
employees  exactly  how  they  happen.  We  post  «"  ^"»^"" 
boards  over  the  entire  six  thousand  miles  of  road,  within  two 


or  three  davH  of  llH  occurrence,  the  caum-  of  any  filial  Injury 
and  caution  our  men  to  avoid  a  Mimllar  accident.  The  month- 
ly emplovecH'  magazine,  ain-aily  referred  to,  Ih  read  by  our 
Hlxlv  thousand  eniployeeH,  and.  In  thl»  way  and  the  Bul- 
letins, we  keep  the  question  of  Hafc-ty  coniitnntly  before 
them. 

NlOHT  MEETINGS— In  addition  to  this  we  hold,  each 
month,  at  some  point  on  the  line  a  night  meellnK.  to  which  all 
employees  and  their  famllleH  are  invited.  We  tell  them  plainly 
what    we   are    trying   to   accompllHh   and    how. 

MAKING  OBSERVATION  TESTS— We  alHO  carry  on  obBer- 
vation  tests— sometimes  Improperly  called  "Hurprlse  tcBtJi." 
Each  division  Is  required  to  make  not  less  than  a  given  number 
of  tests.  For  example,  a  clearance  card  l«  made  to  show  the 
■wrong  engine  number  or  Incorn-ct  date  to  see  If  the  crew 
are  alert  and  detect  these  errors.  A  train  order  Is  Improperly 
repeated  to  see  if  the  dispatcher  or  operator  is  vigilant.  A 
signal  light  Is  removed  or  a  signal  Improperly  displayed  to 
see  if  the  rules  requiring  train  to  stop  under  those  circum- 
stances are  observed.  These  are  not  "surprise"  tests;  they 
are  limited  to  conditions  met  with  every  day  and  no  "catch" 
features  are  permitted  of  anything  that  endangers  life  or 
limb,  but  they  enable  one  to  locate  the  careless  man  BEFORE 
an    accident    occurs. 

These  tests  should  be  diversified — should  be  made  with 
every  employee  in  train  service  and  a  careful  record  should 
be  kept.  If  an  engineer  falls,  he  should  be  given  another 
test  of  a  different  nature  and  this  followed  up  to  see  If  ho 
profited  by  the  lesson.  If  habitually  careless  he  should 
not  remain  in  train  service.  The  value  of  these  tests  cannot 
be   overestimated. 

NOT  A  PASSENGER  KILLED  IN  FIVE  YEARS— It  is  most 
gratifying  to  turn.  In  closing,  to  the  fact  that  for  five  years  on 
the  Baltimore  &  Ohio  R.R.  we  have  not  killed  a  single  passen- 
ger in  a  train  accident,  and  during  that  time  we  have  carried 
eighty-five  million,  or  almost  as  many  souls  as  there  are  in 
the  United  States.  This  speaks  volumes  for  the  good  work 
done  by  the  employees  in  caring  for  the  passengers  entrusted 
to  them.  We  want  them  to  be  equally  careful  in  their  shop, 
yard  or  track  work,  where  passengers  are  not  involved,  but 
Where  their  own  lives  and   limbs  are  at  stake. 


A  Forum  for  Electrical  Inventions  is  proposed  as  part  of 
the  activities  of  the  New  York  Electrical  Society  for  the  com- 
ing year,  by  the  newly  elected  president,  Henry  L.  Doherty. 
The  scope  of  the  plan  is  indicated  in  a  recent  circular  letter, 
sent  out  by  the  secretary.  George  H.  Guy,  part  of  which  reads 
as    follows: 

The  simple  plan  that  will  be  tried  out  at  first  is,  to  invite 
all  manufacturers  and  inventors  having  meritorious  in\en- 
tions  to  submit  them  to  the  members  for  inspect  on  at  the 
re-^ular  meetings,  without  interfering  with  the  set  program. 
The  idea  is  that  the  apparatus  can  be  set  up  in  one  corner 
of  the  meeting  room  and  there  exhibited  and  explained  to  the 
members  before  and  after  the  meetings,  and  if  there  shou  d 
be  sufficient  time,  someone  representing  the  apparatus  would 
be  invited  to  open  a  discussion  on  'n*- /"•y,?'"!; „„,.  „,„  „^„ 
It  is  thought  that  in  this  way.  month  by  month,  the  ne-w 
apparatus  will  be  successfully  brought  to  attention  and  all 
me^ubers  will  have  an  opportunity  to  become  better  posted  as 
to  what  is  doing,  not  only  in  their  own  branch  of  the  in- 
dustry but  in  others  outside,  in  which  they  naturally  have  an 
intelligent   interest. 

TrrmlnnI  Coallntr  Stations  on  the  Panama  Canal  will  be 
located  at  Cristobal  and  Balboa.  At  the  former  place,  the 
Atlantic  entrance,  a  plant  capable  of  loading  2000  tons  or 
unloading  1000  tons  per  hr..  will  be  built  and  a  smaller 
plant  capable  of  loading  1000  tons  or  unloading  500  tons 
per  hr.  will  be  constructed  at  Balboa,  the  Pacific  entrance. 
The  storage  capacity  of  the  Cristobal  station  will  be  about 
290.000  tons  and  the  station  at  Balboa  will  be  able  to  ac- 
commodate   160.000    tons. 

Specifications  for  the  machinery  at  the  two  plants  have 
been  drawn  up  and  bids  will  be  requested  shortly.  These 
specifications  call  for  crane  equipment  for  loading  and  un- 
loading operations  and  for  a  conveyor  system  for  handling  the 
coal  between  the  cranes  and  the  storage  bins..  It  is  planned 
to  have  the  Government  build  the  substructure  or  storage 
bins  (which  are  to  be  of  reinforced  concrete),  while  the 
coal-handling  machinery  will  be  supplied  by  the  successful 
bidder. 

A  feature  of  these  two  stations,  which  is  somewhat  out 
of  the  ordinary,  is  that  vessels  will  not  go  alongside  the 
wharves  to  receive  coal,  but  will  be  loaded  while  lying  out 
in  the  stream,  from  barges  working  in  conjunction  with 
the  machinery  on  the  dock.  However,  the  plants  will  be 
capable  of  loading  vessels  alongside  the  wharves  if  that 
method  is  found  expedient.  The  innovation  is  planned  for 
greater    convenience    and    economy    of    time. 

The  above  information  is  taken  from  the  "Canal  Record" 
of  Jan.   29. 
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Hardpan  and  Other  Soil  Tests. 

Bv   J.    Noi;MAN    JliNSKX* 

During  the  present  year,  various  architects  and  engi- 
neers of  Chicago,  in  cooi)eration  with  the  Building  De- 
partment of  the  city,  conducted  tests  to  ascertain  the 
safe  load  which  might  be  placed  on  the  soil  at  considera- 
ble depths  below  the  surface  of  the  ground.  The  particu- 
lar soil  under  inve'Jtigation  was  that  coiniiioiily  called 
"hardpan."     It  was  found  that  the  term  "hardpan"  had 
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different  meanings  to  different  men,  some  designating  by 
that  term  a  tough  surface  clay,  while  others  only  con- 
Bidered  as  being  true  liard]>an  a  soil  almost  as  hard  as 
rock,  located  at  deptlis  from  60  to  100  ft.  from  the  sur- 
face of  the  ground.  There  was  also  a  coiisidc'rable  dill'er- 
ence  of  opinion  as  to  what  could  be  considered  a  safe  load 
on  this  very  bard  .<()il,  the  values  used  varying  from  8000 
to  l.'>,000  lb,  per  s(|.ft.  It  was  known  that  various  build- 
ings in  the  city  rested  on  hardpan,  and  the  dead  load  of 
the.te  buildings  could  be  computed  with  a  reasonable  de- 
gree of  nccuracy.  but  there  was  always  uncertainty  as  to 
the  actual  live  load  on  the  floors  of  any  one  building  at 
any  time,  so  that  the  actual  luail  on  the  soil  was  only  ap- 
pro.vimalely  known. 

•Archlti-oturiil    KtiKlm-nr,   Di-piirlmcnt  of   BulldliiKH,  '"llv  of 
Chk-aKO.     Addri'DH,   1518  N.   I>-iivlU  Ht.,  ChleaKu,    III. 


The  foundation  proposition  always  has  been  and  still 
is  a  troublesome  question  in  Chicago.  Most  of  the  busi- 
ness district  is  on  an  old  swamp  or  on  "made"  land.  For 
this  reason  the  ingenuity  of  architects  and  engineers  has 
been  brought  to  a  test,  and  several  types  of  foundations 
have  been  originated  to  meet  the  conditions  found.  Some 
of  these  types  have  been  inadequate,  and  have  proved  a 
continual  source  of  expense  to  the  owners  of  some  of  the 
large  office  buildings.  Others,  such  as  the  caisson  type, 
have  been  evolved  and  seem  to  be  the  solution  of  the 
problem.  In  the  heart  of  the  business  district  these  cais- 
sons usually  extend  to  rock  about  100  ft.  from  the  sur- 
face. Where  there  is  no  danger  that  the  adjoining  prop- 
erty owners  will  ever  go  beneath  the  bottom  of  the  cai-s- 
son,  these  caissons  occasionally  rest  on  hardpan. 

In  investigating  the  safe  load  which  might  be  placed 
on  hardpan,  it  was  desirable  that  the  loading  platform 
shoiibl  l)e  placed  at  the  bottom  of  the  caisson.  It  would 
be  impracticable  to  have  the  load  at  the  top  of  the  cais- 
son, because  of  the  extremely  long  post  which  would  be 
necessary.  If  such  a  long  post  were  used,  there  would 
always  be  uncertainty  as  to  whether  the  recorded  settle- 
ment of  the  load  represented  an  actual  settlement  or  only 
the  bending  of  the  post. 

A  plan  and  elevation  of  the  loading  platform  are 
shown  in  Fig.  1,  and  Fig.  2  shows  a  view  of  the  de- 
vice as  actually  used  in  the  tests.  It  was  3  ft.  8  in.  in 
diameter,  5  ft.  high,  and  had  in  its  center  a  12xl!J-in. 
post,  shod  with  a  12xl2-in.  steel  ])late,  liA  in.  thick. 
Notches  were  cut  in  the  3-iii.  ])laiiking  of  the  platform, 
so  that  the  platform  could  be  lowered  past  the  lugs  of  the 
caisson  rings. 

DicscnrPTiox  ok  IIaimu'ax — In  the  first  three  tests  the 
soil  was  ;i  tnii'  hardpan.  If  may  be  (IcHiicd  as  a  very 
hard,  dry,  blue  clay,  mixed  with  siiiall  pcMilcs.  This  day 
was  so  hard  that  a  scratch  conlil  not  be  made  upon  it  with 
the  finger  nail,  nor  would  a  lump  be  crushed  under  tiie 
weight  of  a  man.  It  was  necessary  i't)r  a  good  stout  dig- 
ger to  swing  a  drub  or  miner's  j)ick  with  considerable 
force  in  order  to  drive  it  into  the  hardpan  1/4  in. 

TicsT  No.  1 — The  first  test  of  the  series  was  conducted 
on  the  site  of  the  new  Cook  County  II(isi)ital  at  Ciiicago. 
A  caisson  was  selected  which  was  not  particularly  favora- 
ble for  the  test,  as  it  was  adjoining  an  old  building  I'oun- 
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datioii,  and  tliere  was  danger  that  the  higging  of  the 
caisson  might  cave  in.  There  was  also  considerable  seej)- 
a»e  from  a  sewer  pipe  which  had  been  broken  in  sink- 
in"-  the  well.  At,  the  conciiisidii  of  the  test  there  w:is 
about  13  ft.  of  water  at  tlie  biittmii  (if  the  shaft. 

The  caisson  .selected  was  1  I'l.  '■'<  in.  in  iliameter,  C")  ft. 
below  the  surface  of  the  ground,  and  .51  ft.  below  City 
Datum.  The  hardpan  was  about  15  ft.  thick.  The  plat- 
form was  lowered  into  place  and  wedges  driven  loo.sely 
between  the  platform  and  the  lagging.  This  was  done 
so  as  to  steady  the  platform  while  loading.  Pig  iron  was 
placed  on  the  platform,  and  readings  of  the  settlement 
taken  at  intervals.  A  steel  tajie  was  stretched  from  a 
fixed  point  on  the  platform,  and  the  tape  read  at  a  fixed 
point  at  the  top  of  the  caisson. 

Load..  Time  Heading 

4.100  lb J='".  21;.  12  p.m.  .^2  ft.  4H  in. 

10.-.0()lb..  Jan.  27.     lam.  5i^        il*:,',"' 

04.20011,.  ¥"  :!■  iP"'  ?on  aVn 

24.200  lb -Iin.  2!l.     9  a.m.  52  ft.  Fif,  in. 

From  the  above  table,  it  is  seen  that  the  settlement  was 
W  in.  in  -i-i:  hr.  when  the  soil  was  loaded  to  2-l:,20()  lb. 
per  sq.ft.  The  test  was  under  the  supervision  of  Morey, 
Xewgard  &  Co.,  engineers  for  the  new  Cook  County 
Hospital. 

Tkst  Xo.  2 — The  hardpan  under  the  Marshall  Field 
Estate  Building,  at  the  corner  of  Wabash  Ave.  and  South 
Water  St.,  was  tested  in  a  similar  manner.  A  .steel  tape 
was  attached  to  a  hook  in  the  middle  of  the  loading  plat- 
form, and  hung  over  a  pulley  above  the  center  of  the 
caisson.  Weights  were  attached  to  the  tape  so  as  to 
maintain  a  constant  pull.  A  bench  mark  was  established, 
and  readings  with  an  engineer's  level  taken  directly  on 
the  steel  tape.  The  hardpan  tested  was  66  ft.  below  City 
City  Datum.  Throughout  the  test  the  well  was  dry  as  a 
biiiic. 


Tkst  No.  -1 — The  soil  in  this  case  was  not,  atricUy 
speaking,  hardpan,  but  could  be  characterized  as  a  stiff 
blue  clay.  It  contained  a  small  amount  of  stones,  about 
i/i  in.  ill  diameter.  The  clay  was  moist  enough  so  that  a 
slight  impression  could  be  made  in  it  with  the  soft  part 
of  the  finger.  A  good  stout  digger  could  only  shovel  it 
with  persi.slent  elforl,  and  found  it  necessary  to  drive  the 
shovel  into  the  clay  by  stanii)iiig  it  with  his  boot.  Xo 
grub  was  used  in  any  "of  this  work.  The  soil  tested  was 
10  ft.  below  City  Datum  in  one  of  the  caissons  of  the 
Sears,  Roebuck  &  Co.  Building,  located  on  Harvard  and 
Central  Park  Aves.  The  measurements  of  settlement 
were  obtained  by  means  of  an  engineer's  level  and  a  rod 
held  on  a  long'steel  rod,  babbitted  into  a  hole  in  the  plat- 
form.    The  test  was  continued  for  five  days. 


Load 
10,600  1b. 
24.200  lb. 
24.200  lb.. 


Reading 
70  ft.  6  in. 
70  ft.  6  in. 
70  ft.  6  A  i" 


Load 
3,000  Hi 
6..')IM)  lb 
l.'),200  lb 
24,100  lb 
24,100  lb 
24,100  lb 
24,100  lb 
24,100  lb. 


Load 

Tin 

e 

2.000  1b 

30.000  lb    .  . 

30,000  lb 

June  17. 
June  17. 
June  20, 

h  a. 
9p 
9  a 

.\Iav  IS.  10  a.m. 
May  IS,  II  a.m. 
May  IS,  1  p.m. 
.May  18,  2  p.m. 
May  19.  10  a.m. 
May  20,  5  p.m. 
May  21.  3  p.m. 
May  23.     4  p.m. 


ReadinK 
4  ft  I  f,  in. 
4  ft  lAin. 
4  ft  1  Am 
4  ft  H  in 
3  ft.  lit  in 
3  ft.  11  in. 
3  ft.  101  in. 
3  ft.  9  A  in. 


As  the  load  seemed  to  .■settle  indefinitely,  test  was  dis- 
continued. From  the  data  obtained,  it  seems  that  the 
ultimate  carrying  capacity  of  the  soil  in  question  was 
reached  when  the  load  per  square  foot  was  a  little  more 
than  15,200  lb.     George  Ximmons  was  the  architect. 

Tkst  Xo.  5— It  was  thought  that  the  large  settlement 
of  the  previous  test  might  have  been  caused  by  the  ilay 
oozing  out  from  beneath  the  post  of  the  platform,  and 
rising  alongside  of  the  post.     In  order  to  test  the  truth 


It  will  be  noticed  that  there  was  no  settlement  until  the 
full  test  load  of  24,200  lb.  per  sq.ft.  was  applied.  After 
the  full  load  had  been  on  for  64  hr.,  a  total  settlement 
of  tV  in.  was  obtained.  George  L.  Harvey  was  architect 
of  the  Marshall  Field  Estate  Building,  and  supervised  the 
test. 

Test  Xo.  3 — It  was  known  that  the  hardpan  under  the 
Butler  Building,  on  Randolph,  Canal  and  Lake  Sts..  was 
of  exceptional  hardness,  so  a'  greater  load  was  put  on 
the  soil  than  in  any  of  the  previous  tests.  A  caisson  4  ft. 
6  in.  in  diameter  was  selected,  and  the  platform  lowered 
to  the  bottom  of  the  well.  A  2x4-in.  strip,  long  enough 
to  project  over  the  top  of  the  pig-iron  load,  was  firmly 
nailed  to  the  top  of  the  platform.  A  nail  was  driven  into 
the  top  of  the  strip  and  another  one  into  a  timber  in  the 
top  of  the  well.  Careful  measurements  were  taken  be- 
tween the  two  nails.  The  hardpan  tested  was  70  ft.  below 
City  Datum.  Throughout  the  test  the  well  was  abso- 
lutely dry. 

Reading 

51  ft.  5  in. 
51  ft.  .5  in. 
51  ft.  5A  in. 

This  test,  as  shown  above,  gave  the  highest  bearing 
values,  as  a  load  of  30.000  lb.  per  sq.ft.  only  settled  tV 
in.  in  60  hr.  D.  H.  Burnham  &  Co.  were  the  architects 
of  the  Butler  Building,  C.  I.  Hogue  was  superintendent. 


'' Bed  of  Testing  Hachine 


Fig.  3.  Apparatus  Used  ix  Laboratory  Tests  ox 

BeARIXG    VALIE.S    OF    SoiUS 

of  such  a  tlicorv  a  test  was  run  on  the  site  of  a  building 
located  on  22d  and  Calumet  Ave.  The  soil  was  a  verv 
soft  blue  clay,  21  ft.  below  City  Datum.  A  float  was  ar- 
ranged alongside  the  post  of  the  platform  to  detect  any 
tendency  of  the  soil  to  rise,  when  under  load.  The  settle- 
ment was  obtained  by  reading  the  distance  between  the 
to])  of  a  rod  in  the  platform,  and  a  fixed  point  in  the  lasr- 
iriiiiT  of  the  caisson. 


Load 
7,700  lb 
7,700  lb  . 

12,100  lb.. 

17,000  lb  . 

17.000  lb. . 

17.000  lb. 

17.i:kX)  lb.. 


June  2I>.  12  m. 
June  26.  10  p. I 
June  27.  11  a.i 
June  27.  2  p.i 
June  28,  2  p.l 
June  29,  8  a.i 
June  30,    8  a.i 


Reading 

4  ft    llj  in 

5  ft.  A  in 
5  ft.  If  in. 
5  ft.  7  in. 
oft.  9Hiii 
5  ft.  10  A  i 
5  ft.  10  H  i 


At  the  conclusion  of  the  test  recorded  above,  the  float 
was  examined,  but  there  seemed  to  be  no  evidence  that 
the  soil  adjoining  the  post  had  risen  at  all.  X.  Max 
Dunning  was  the  architect  for  this  building  and  super- 
vised the  test. 
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Some  Laboratory  Tests  ox  Hardpax  axd  Saxd 

A  sample  of  the  hardpau  fouud  iu  Test  Xo.  1  was  sent. 
for  laboratory  testing,  to  0.  H.  Basquin,  Professor  of 
Applied  Mechanics  at  Xorthwestern  University,  by  Mr. 
Eandall,  Chief  Engineer  of  Morey,  Xewgard  &  Co. 
Through  the  courtesy  of  Prof.  Basquin  the  writer  is  en- 
abled to  give  the  following  information. 

A  section  of  the  test  cylinder  used  is  shown  in  Fig.  3. 
It  consists  of  a  cast-iron  cylinder  with  an  area  of  i  sq.ft. 
On  the  side  of  the  cylinder  is  a  steel  plug  of  1  in.  diame- 
ter. This  plug  is  held  in  place  by  means  of  a  bent  lever. 
at  the  end  of  which  i.<  hung  a  stirrup  carrying  a  num- 
ber of  steel  bars.  The  lower  end  of  the  bent  lever  is  in 
the  circuit  of  an  electric  buzzer  when  the  end  of  the  plug 
is  flush  with  the  inside  face  of  the  cylinder.  The  weight 
of  the  stirrup  and  the  smaller  bar  is  such  that  it  is 
equivalent  to  a  load  of  1000  lb.  per  sq.ft.  on  the  plug. 
Placing  an  additional  large  bar  in  the  .stirrup  means 
the  addition  of  1000  lb.  per  sq.ft.  on  the  plug. 

The  method  of  procedure  of  the  te.st  was  as  follows: 
The  apparatus  was  placed  on  the  bed  of  the  testing  ma- 
chine, and  the  cylinder  filled  with  the  soil  to  be  te.sted. 
The  lid  was  then  placed  on  the  cylinder,  and  the  head 
of  the  testing  machine  brought  down  to  a  careful  bearing 
on  the  lid.  The  circuit  of  the  buzzer  was  closed,  and 
the  load  applied.  When  the  souifd  of  the  buzzer  ceased, 
a  reading  was  taken  on  the  balance  arm  of  the  testing 
machine.  Another  bar  was  then  |)l;i(i'(l  in  the  stirrup, 
and  the  experiment  continued  until  the  Imzzcr  again  be- 
came quiet. 

The  hardpan  sample  from  Test  1  was  cut  to  the  diame- 
ter of  the  cylinder  and  readings  taken  as  outlined  above. 
The  data  were  as  follows: 


Lateral  proBsure 

\'ertical  prt-SHure 

Kalio 

vertical  to  lateral 

lb.  per  sq.ft. 

lb.  per  sq.ft. 

pressure 

2000 

11,600 

.5  58 

4000 

Ifi.Oflfl 

4.00 

60(X) 

21,7(10 

.•?  fi2 

70fX) 

2.'i,7(KJ 

3  .» 

Other  iiifoniiation  obtained  was  that  the  tensile 
strength  of  the  hardpan  was  5100  lb.  per  sq.ft.  A 
briquette  was  cut  roughly  to  the  standard  shape  of  a 
cement  briquette,  and  pulled  apart  in  the  usual  manner. 
The  cohesion  was  found  to  have  a  value  of  4000  lb.  per 
sq.ft.  The  angle  of  inlcrnal  friction  was  deterniiiiod  to 
be  85°. 

Tlie  same  test  was  marie  on  bank  sand  found  on  the 
ghore  of  the  campus  of  the  university.  This  was  not  a 
sharp  siind,  but  had  small  roundeil  grains.  It  was  typioil 
of  the  sand  uf)on  which  a  great  many  small  biiilding.- 
near  the  lake  shore  of  Chicago  arc  built.  The  record  of 
the  test   reads  as  follows: 


Lat/!ral  preiwure 

Vertical  pressure 

Kuti 

0  verlienj  to 

lb  per  wj-fi. 

lb 

per  mi-ft. 

lateral  pressure 

2,000 

r,.r^)0 

2  7.1 

1.000  ■ 

12.100 

3  02 

«,000 

1H,200 

3  03 

M.IMIO 

2.3,200 

2  1)0 

lO.tXX) 

32,100 

3  21 

There  was  no  cohesion  in  this  material.  The  angle  of 
internal  fri<tion  was  found  to  be  30°.  It  will  be  noticed 
that  the  ratio  between  the  vertical  pressure  and  the  lateral 
pressure   runs  more   nniforni   than    in   the  hardpan   test. 

Kkmtivk  Bkaiiixo  PowKif  oi-  Small  and  fjAnoK  Arkas 

The  question  arises  in  the  design  of  foundations  as  to 
the  relative  liearing  power  of  small  areas  compared  with 
large  areas.  The  same  unit  value  is  usually  used, 
although  fJicre  may  be  consideraide  variation   in  area  in 


the  individual  footings.  Is  the  soil  resistance  of  a  large 
area  per  unit  of  area  greater  than  a  small  area,  or  virr- 
versa?  This  was  the  que.stion  in  the  mind  of  William 
Artingsall,  Chief  of  Subway  Engineers  of  Chicago,  in 
the  underpinning  of  the  Van  Buren  St.  railway  tunnel 
of  the  Chicago  Union  Traction  Co.,  about  six  years  ago, 
at  which  time  he  was  Principal  Assistant  Engineer  of 
the  above  company.  To  settle  this  point,  a  .series  of  tests 
was  made,  and  the  writer  is  indebted  to  Mr.  Artingsall 
(or  the  following  information  in  regard  to  those  tests. 
A  section  of  the  tunnel  is  shown  in  Fig.  4.  It  was  in- 
tended to  i)lace  a  new  footing  under  the  old  wall,  but  in 
excavating  for  the  new  footing,  it  was  found  that  some 
of  the  piles  used  in  the  construction  of  the  old  tunnel 
greatly  interfered  with  the  proposed  footing.  It  was  ad- 
visable to  cut  down  the  width  of  the  new  footing  from 
that  shown  on  the  original  design,  but  still  be  within  safe 
lini'ts.  So  it  was  decided  to  make  a  test  to  answer  the 
question  given  in  a  preceding  paragraph.    The  soil  under 


Hare/pan 

Via.  I.  Cii(iss-sK(  rioN  oi-  Tiu:  \'.\\  HiRKX  St.  P.mi.way 

'riNXKI.,     ClIKAfiO,     IlI...    SllOWIMi     Mf.THOI)    OK 

Thstim;  Bi:ai!ix(;   \'.\i,ii:s  oi'  Soils 

ilivestigalidii  was  a  rairly  haul  l)liii'  rlay.  ll  could  be 
grubbeil,  and  yd  h  was  nol  \ih>  liaid  Ici  dig  willi  a  clay 
knife. 

Ifeferring  again  in  l-"i.i;.  1.  llic  strcl  ginlci-  sluiwii  in 
the  sc'tiiiii  was  in  plarc  .\  linlc  was  cut  in  (he  invert 
of  the  old  liinncl.  and  a  place  leveled  (ill"  in  the  clay  for 
the  steel  bearing  plate.  On  this  bearing  plate  was  |)laced 
a  "drum,"  extending  to  the  bolloin  llange  of  the  girder 
above.  Tlit;  jackserew  was  provided  with  n  lever,  on 
which  the  pull  was  obtained  by  means  i<\'  n  block  and 
tackle,  operated  by  a  couple  of  stoul  lal"U-ers.  The  pull 
on  the  lever  was  registered  directly  by  means  of  a 
dynamometer  connected  to  the  lever  arm. 

Several  tests  were  iinide  with  bearing'  ]ilates  of  dif- 
ferent sizes  and  in  <li(Tereiit  locations,  bnl  on  the  same 
character  of  soil.  In  each  ca.se  the  load  thai  would  pro- 
duce the  same  .settlement  was  obtained.  The  results  were 
as  follows: 


Size  of  bcnriiiK.  in 
4x4 
0«I1 

KxH 
Kxl2 
12x11 


Load  per  Mr,  ft  ,  lb 
lll.iKMI 
2I.(NK) 
11,(1111) 
(11,(11  K) 
UN,(I(K) 


I)IS(IS.SI0N 

From    the    preceding   test,    it    is   seen    that    there    is   n 
marked    increase   in   the  soil    resislaiK c   per   uiiil    "f  area 


Miircli  i; 


1)13 
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for  a  lai-f^i'  aruii  ooiiiparod  with  a  small  arra.  The  (|ih!S- 
tion  naturally  arises,  then,  What  should  bo  the  standard 
area  for  testing  soils,  at  least  in  fiehl  tests?  A  great 
many  tests  have  been  inade  on  an  area  1  ft.  square.  It 
seems  to  the  writer  thai  in  makinj;-  tests  which  are  to  be 
eomi)ared  with  other  tests,  this  area  should  Ik-  main- 
tained, just  as  standai'd  areas  are  maintained  in  makinjj; 
steel,  cement  and  other  engineering  tests. 

In  the  early  pai'l  of  Ihe  article  mention  was  uuidc  of 
the  fact  tliat  some  hirge  buihlings  in  congested  districts 
rest  on  liardpan.  Occasionally  the  material  at  some  depth 
beneath  the  hardpan  is  of  a  soft  or  fluid  nature.  Cais- 
sons have  been  sunk  through  sand  and  water,  and  great 
quantities  of  material  have  been  pumjied  from  tlie  sur- 
rounding property.  There  are  cases  where  an  old  foun- 
dation as  much  as  100  ft.  from  a  new  building  has  been' 
disturbed  by  the  sinking  of  such  caissons.  The  writer 
has  in  mind  a  case  where  a  street  was  badly  cracked,  and 
had  to  be  repaired  because  of  the  material  taken  in  the 
excavation  of  a  deep  caisson.  It  seems  to  him  that  an 
engineer  who  puts  his  building  on  hardpan  instead  of 
going  down  a  few  feet  further  to  rock,  especially  in  a  city 
continually  changing  and  growinn'.  is  showing  a  lack  of 
foresight  in  safeguarding  (he  future  interests  of  the 
owner  of  the  building. 

This  movement  of  the  soil  iiiidci-  luMvdv  loaded  ai-i-as 
is  no  mere  theory.  A  late  |)roniinenl  engineer  of  this 
city  who  had  been  identified  with  the  dredging  operations 
of  the  Chicago  Eiver  is  responsible  for  the  statement  that 
the  river  bottom  rises  2  or  3  ft.  every  four  or  five  years. 
This  rise  is  not  due  to  the  silting  up  of  the  river,  as  the 
water  is  practically  pure  as  it  enters  the  river.  It  was 
this  engineer's  belief  that  the  rise  of  the  river  bottom  is 
due  to  the  fact  that  the  river  bottom  offers  the  least  re- 
sistance to  the  enormous  pressure  of  the  large  buildings 
on  both  sides  of  the  river,  and  that  the  soil  is  squeezed  up 
into  the  river  bottom. 

Bearing  Power  of  Soil   under   Founda- 
tions in  Chicago* 

Tests  of  the  bearing  power  of  the  soil  underlying  Chi- 
cago, as  related  to  foundations  of  buildings,  are  de- 
scribed in  a  recent  number  of  the  Journal  of  the  West- 
ern Society  of  Engineers  (Chicago),  and  with  these  there 
is  a  general  discussion  on  the  soil  and  foundation  con- 
ditions in  that  city.  From  the  papers  and  discussions  we 
have  com])iled  the  information  given  below. 

Tkst  of  the  Bearing  Power  of  Hardpan 
A  jiaper  by  Frank  A.  Randall  f  describes  a  test  made 
for  the  foundations  of  the  new  Cook  County  Hospital,  on 
the  south  side  of  Harrison  St.,  between  Wood  and  Lincoln 
Sts.  This  will  be  an  eight-story  steel-frame  building, 
5.50.X70,  with  four  wings  200x40  ft.,  and  will  cover  a 
ground  area  of  about  75,000  sq.ft.  Bids  were  received 
for  piles  and  concrete  piers ;  the  latter  construction  was 
the  cheaper  by  about  $13,000  and  was  adopted.  Pre- 
liminary borings  were  made,  6  in.  diameter  for  30  ft.  and 
then  3  in.  diameter.  These  showed  below  the  surface  fill 
a  bed  of  yellow  clay  to  about  12  or  15  ft.  below  the  street 

•Elsewhpre  in  this  issue  there  is  to  be  found  an  article  by 
J.  Norman  .Tensen.  on  this  same  g-eneral  subieot.  and.  in  con- 
nection with  the  same,  views  are  shown  of  the  soil-testing 
Platform  used  in  the  tests  for  the  Cook  County  Hospital 
foundations,  above  mentioned. 

tChief  Engineer,  Morey  Newgard  &  Co.,  56  E.  Van  Buren 
St.,  Chicago. 


Ii'vel,  I  lien  a  soft,  sticky  clay  to  about  37  ft.  This  Ib 
followed  by  solid  blue  clay,  running  into  hard  clay  and 
gi-avei  which  e.vtends  down  to  Ihe  hardjian  at  an  average 
d(!pth  of  47  ft.  below  the  ground  at  (lu;  south  end  and 
5(!  ft.  at  the  main  building.  Two  borings  showed  rock 
at  (m'  ft.  and  «!)..">  11.,  but  the  latter  was  considered  the 
more  reliable. 

Because  of  the  loads  to  be  carried  and  the  great  diffiir- 
ence  in  cost  between  concrete  piers  sunk  to  hardpan  and 
to  rock,  it  was  decided  to  carry  the  piers  (locally  termed 
"caissons")  only  to  the  former,  provided  that  the  test 
wells  showed  a  satisfactory  bed  of  liardpan,  with  rock  in 
the  same  relative  location  as  in  the  borings.  Four  of 
the  wells  for  the  concrete  piei-s  were  excavated  as  test 
wells.  Borings  were  continued  down  through  the  hardpan 
to  85  ft.;  and  from  soundings  and  borings,  rock  was 
found  at  90  ft.  below  ground  level.  In  order  that  all  piers 
should  rest  on  similar  material,  the  test  piers  themselves 
were  not  carried  to  rock,  but  were  belled  at  85  ft.  and  60 
ft.  below  ground  surface,  the  top  of  hardpan  stratum. 
From  the  test  wells  the  thickness  of  hardpan  was  found 
to  be  from  15  ft.  to  20  ft.,  with  hard  clay  beneath. 

The  test  of  the  bearing  power  of  the  hardpan  was  made 
at  the  request  of  the  city  Building  Department,  and  was 
made  by  means  of  a  vertical  post  cariying  a  loading  plat- 
I'onn.  This  frame  was  5  ft.  high,  and  consisted  of  a  cen- 
tial  post  12x12  in.,  with  struts  to  two  8x8  in.  cross 
timbers  at  the  top,  and  a  ileck  of  3-in.  plank  forming 
a  platform  W  in.  diametei-.  The  post  was  shod  with  a 
ll/^-in.  plate  12x12  in.,  and  rested  on  a  2-in.  plate  of  the 
same  size,  laid  directly  upon  tiie  hardpan.  Four  wedges, 
loosely  driven  between  the  platform  and  the  lining  of 
the  well,  kept  the  frame  in  a  vertical  position.  In  the 
center  of  the  platform  was  a  2-in.'  steel  rod  about  12 
ft.  long,  set  in  a  babbitted  hole  11  in.  deep.  This  pro- 
jected up  through  the  pig-iron  load,  so  that  the  steel 
ta]>e  attaciied  to  its  upper  end  could  be  removed  while 
handling  the  pig  iron.  The  measurements  were  taken 
from  a  bench-mark  l)y  means  of  a  straight-edge.  This  de- 
vice was  found  to  be  perfectly  accurate  when  tested  by  re- 
versal of  the  carjienters'  level,  which  latter  was  of  more 
than  ordinary  sensitiveness  and  a-'-curacy. 

A  hole  4  in.  dee])  and  about  18  in.  square  was  dug  in 
the  center  of  the  bottom  of  the  well,  and  the  2-in.  bear- 
ing plate  was  carefully  centered,  leveled  and  bedded.  It 
had  been  intended  to  inclose  the  hole  in  a  wooden  box 
backed  with  concrete  and  clay  to  keep  out  all  water,  but  as 
water  sprinkled  from  above  directly  into  the  hole  this  had 
to  be  abandoned.  The  testing  frame  was  raised  and 
dropped  onto  the  bearing  plate  .several  times  in  order 
to  force  out  as  much  as  possible  of  the  clay  which  had 
sloughed  into  the  hole.  The  pig  iron  was  weighed  out  in 
batches  averaging  about  600  lb.,  and  was  lowered  and 
placed  as  fast  as  weighed.  The  pi.ss  were  of  varying  size 
and  were  placed  in  layers  of  stretchers  and  headers  radi- 
ating toward  the  center,  and  bonded  to.ffether  in  addition 
by  small  pieces  of  wood,  as  deemed  necessary.  Thev 
were  kept  at  least  IV2  'n.  from  the  lagging,  the  pile  when 
completed  being  about  4  ft.  in  diameter  and  a  little  over 
12  ft.  high.  About  12  tons  of  pig  iron  were  used.  Five 
readings  were  taken,  with  results  as  follows : 


Time 
.Sat.,      12:1.Ta.m.. 
.Sat.,        fv.sna.m. 
Sat.,        9:3.5  a.m.. 

Sat.,      Noon 

Mod.,     9:00  a.m.. 


Total 

Load, 

Ib. 

4,079 

10.887 

^ 

17.362 

A 

23.189 

A 

24,200 

\i 
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The  piers  were  designed  for  a  load  of  44,000  lb.  per 
sq.ft.  at  the  top  aud  were  belled  at  the  bottom  to  twice 
the  diameter  of  the  shaft.  Considering  hardpan  at  60 
ft.  below  the  surface,  the  unit  designing  load  on  the 
latter  is  about  13,300  lb.  per  sq.ft.,  or  about  half  the  test 
load.  The  test  load  was  ai)plied  to  1  sq.ft.,  while  the  area 
of  the  well  was  about  16  sq.ft.  It  is  not  known  how  much 
the  bearing  value  of  the  hardpan  is  increased  when  the 
pier  is  completed  and  the  well  is  completely  filled,  but  it 
is  thought  that  it  must  be  a  very  material  increase.  The 
results  indicate  that  the  hardpan  stratum  will  carry  the 
designed  load  with  safety.  Probably  a  portion  of  tiu- 
settlement  was  due  to  the  compression  of  the  loose  soil 
which  sloughed  off  as  the  platform  was  being  lowered. 
The  well  stood  open  ten  days  after  the  excavation  was 
coni])leted.  Xo  .settlement  was  detected  in  the  footings 
alongside  of  the  wells. 

Te.st  of  the  Be.^1!1.\"g  Power  of  Moist  Bh  i;  (l.w 

This  test  is  described  by  Edwin  Hancock,*  as  follows: 
Two  openings  about  8  ft.  .square  were  made  in  the  con- 
crete floor  of  the  basement  of  the  Federal  Building,  aud 
the  .«oil  was  excavated  for  a  depth  of  6  ft.,  so  that  there 
was  a  bearing  on  the  original  clay  which  had  never  been 
disturbed.  On  this  clay  a  grillage  was  built  up  of  jilaiiks 
2x12  in..  2  ft.  long,  laid  closely  together  so  as  to  give  a 
bearing  of  4  sq.ft.  This  grillage  was  built  up  about  1 
ft.  high,  and  upon  this  were  placed  longer  ])huiks  to  cany 
the  load  of  pig  iron.  The  settlement  was  taken  by  means 
of  a  wye  level  and  rod.  Readings  were  taken  as  soon  as 
each  load  was  put  on,  and  then  again  after  giving  an 
hour  for  .settlement.  If  no  further  .'icttlement  had  oc- 
curred, a  larger  load  was  placed  upon  the  ])hink.  If  the 
.settlement  had  increased,  readings  were  taken  until  they 
showed  that  the  settlement  had  ceased. 

The  elevation  of  the  clay  was  at  city  datum  and  about 
14  ft.  below  the  street  level.  The  distance  between  the 
two  testing  points  was  loO  ft.  The  results  of  the  tests 
were  as  follows : 


I>oad    lb,  per  sq.ft. 

1000 

2000 

sooo 

4<Km 

r>nf  hour  later  (samp  load) . 

NVxi  day  (Hamo  load) 

Two  liourti  later 

Four  w.-pk«  late 


N> 


day. 


Settle 
It  .No    1 

A 
A 

! 

H 

1 
f. 


If 


lUsnssioN-  ON-  Soil  and   Koinh.vtion   {'o\nrnoss  in 
(mk  A(;ii 

Wm.  .\liTl\CiSTAl,I. —  Old  plans  giving  the  liearing 
power  of  the  .soil  in  the  downtown  district  as  assumed  by 
different  architects  and  engineers  show  that  some  have 
taken  ^V[>  tons  per  sq.ft..  others  2  tons,  and  others  1% 
tons.  Ill  some  cases,  an  architect  has  taken  ^Y2  tons-  while 
his  neighbor  on  the  next  25-ft.  lot  has  run  up  to  21/2 
tons  on  practically  the  same  character  of  soil.  I  say  the 
same  soil  because  all  these  footings  are  at  about  the 
elevation  of  city  datum.  But  when  you  get  below  datum, 
it  is  a  question  whether  the  soil  is  the  same  on  one  ST)  ft. 
lot  as  it   is  on  some  other  lot. 

Ill  iinderpinninp  the  A'an  Biircn  St.  tunnel  a  few  years 
ago  we  were  pnrtienlnrly  concerned  with  the  question 
wiir-ther  the  area  of  foundation  had  much,  if  any.  influ- 
ence on  the  bearing  pf>wer  of  the  soil.    In  other  words,  if 
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the  material  was  confiued.  could  it  sustain  a  heavier 
load  ?  Consequently  it  was  necessary  to  make  several 
tests  with  increasing  hearing  areas.  We  rigged  up  a  de- 
vice which  could  be  easily  handled  by  two  men.  This 
was  a  drum  with  the  upper  end  bearing  again.st  the  bot- 
tom flange  of  a  roof  girder,  and  the  lower  end  resting 
on  a  bearing  plate  in  contact  with  the  clay.  .\  dy- 
namometer was  connected  directly  to  the  lever  arm.  and 
the  block  and  tackle  was  fastened  so  as  to  obtain  a  direct 
|iull.  The  reading  on  the  dynamometer  then  had  to  lie 
eiirrected  merely  for  friction  in  the  jack.screw.  The  lieai- 
ing  load  increased  from  8  tons  per  sq.ft.  for  a  bearing 
t.\4  in.  to  13  tons  for  6x6  in.,  28  tons  for  SxS  in..  33 
tons  for  8x12  in.,  and  49  tons  for  12x14  in.  This  proveil 
that  we  could  load  our  foundations  with  a  much  heavier 
load  than  we  had  assumed,  and  in  the  river  section  of 
the  tunnel  they  are  carrying  nearly  10  tons  per  sq.ft. 
The  inaximum  settlement,  shown  by  levels  taken  1 1 
months  after  completing  the  work,  was  only  %  in. 

F.  E.  Davidso.v — I  liave  loaded  hard  clay  to  as  nnich 
as  T.")iK)  Ih.  ]ier  sq.ft..  and  the  structure,  after  five  years, 
shows  no  unusual  settlement.  Any  foundation  constructed 
on  clay  will  settle.  The  problem  is  to  so  design  the  build- 
ing that  the  settlement  will  be  uniform.  There  is  danger 
in  designing  foundations  for  any  important  structure,  un- 
less provision  is  made  for  the  re-designing  of  foundations 
after  the  actual  excavation  has  started,  to  ])rovidc  for 
rhiinges  in  character  of  soil. 

In  order  to  provide  for  uniform  settlement  in  struc- 
tures subject  to  both  live  aud  dead  loads,  the  proper  dis- 
tribution of  the  assumed  live  loads  is  as  vital  and  im- 
]>oitant  as  the  selection  of  the  proper  unit  stresses.  Parts 
of  structures  subject  to  great  dead-loail  stresses  will  set- 
tle more  than  foundations  whose  load  is  largely  live  loatf. 
unless  great  care  is  exercised  in  determining  what  unit 
stresses  to  u.-^e  in  the  various  cases  of  loading  which 
occur.  There  are  at  least  three  features  of  loading  in 
building  construction  which  must  be  considered  in  ibe 
design  of  foundation  work:  l.thedead  weight  of  the  struc- 
ture: 2,  the  area  ujion  which  there  iiiny  be  live  loads;  3, 
inil)act  loading,  such  as  the  xihration  of  luvivy  machines, 
or  the  impact  effect  from  a  large  number  of  elevators. 
Probably  the  most  difficult  i)rol)lem  in  connection  with 
building  design  is  to  so  pro])ortion  these  loads  that  the 
settlement   of  the  structure  will   lie   iiiiircii-m. 

.1.  W.  I'i:a1!I. — The  deejier  the  roundntion  is  iilaccd.  the 
more  it  will  support  safely,  or  the  more  nearly  uniform 
will  be  the  settlement.  I  helicxe  (he  load  that  may  be 
carried  on  any  given  soil  is  absolutely  proportionate  to  the 
de])th  of  the  foundation,  or  rather  the  pressure  on  tlie 
surrounding  soil.  In  any  delerminntion  of  the  su|)iiort- 
ing  power  of  a  foundation,  the  de|>th  of  I'ooliiig  and  tin' 
load  a|)])lied  upon  the  contiguous  earth,  should  be  entered 
as  a  fmwtion  in  the  solution  of  the  lu'obleiii.  The  [irac- 
lice  ill  Chicago  does  not  seem  to  take  this  into  considera- 
I  ion. 

C.  K.  Mniii,i:ii  -l'"igiiriiig  the  weij:hl  of  ciirlli  at  ion 
lb.  per  cii.ri..  gives  a  vertical  load  ..f  liooo  |,cr  s<|.l'l.  al  a 
depth  of  (10  I'l.  Plastic  clay  should  hahinn'  tli.il  aiMount 
of  column  load  without  any  settlement  whatever.  If  Ihc 
foundation  well  is  completely  filled,  there  will  bo  Ibe  flic 
tioii  of  the  sirlcs  of  the  |)icr  against  Ibe  earth  to  resist  sel- 
tlemeiil.  With  the  day  |)erfectly  confined  at  a  depth  of 
60  ft.  there  should  be  no  settlement  possible,  aside  from 
what  the  soil  may  be  actually  coiiipres.'ied  by  fhe  added 
load.     On  the  other  band,  a  compression  test  in  an  open 
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|iii  nil  i)lasiir  chiy  may  lie  no  proof  of  wlmi  ii  will  .arrv 
wln'ii  ]i(>rlVi-lly  loiiliiicd. 

W  M.  AiiTlNciSTAi.i, —  1  do  not  (liiiik  tliciv  is  any  (|Ufs- 
lion  in  till'  onjjinei'i's  ininil  aliout  the  niovinjr  of  the  soil. 
On  opiMiin^  any  large  excavation,  one  will  iia\f  a  jrrcal 
tleal  of  troiil)le  about  the  bottom  coming  ii|i.  It  is  a  not:i- 
lilc  fait  tiiat  since  1S5(;.  ilreilgiiig  of  virgin  chiy  mil  nf 
the  Chicago  l\'iver  has  hcen  going  on.  AIpouI  c\civ  li\c 
years  one  can  take  out  "^  or  ;i  ft.  ami  get  down  to  the  de- 
sired plane,  but  four  or  five  years  afterward  yon  can 
again  take  out  -  or  ;>  ft.  of  solid  clay  which  is  above  the 
former  limit  of  dredging.  In  linilding  the  west  api)roach 
of  the  Washington  St.  liinnel  we  encountered  the  foiimla- 
tion  piers  of  the  cohimn.s  of  the  ('.  &  X.  \V.  Hy.  terminal. 
Tliese  were  on  ]iiles  driven  to  ."■)(•  oi-  do  fi.  helow  datiiiu. 
The  columns  settled  about  "^Vi;  in.  and  moved  laterally 
about  2  in. 

F.  T>.  SriiNi: — In  the  track-elevation  work  of  the  I'.. 
15.  &  Q.  K.U.  from  tanal  St.  to  the  city  limits,  our  great- 
est trouble  was  in  connection  with  the  lateral  movement 
of  the  abutments.  We  were  able  to  carry  our  loads  verti- 
cally oil  piling.  l)nl  we  had  to  take  considerable  i)recau- 
tion  as  to  the  lateral  nioxcment. 

T.  L.  Coxniv'ox — One  fealiirc  of  the  foundation  prob- 
lem in  Chicago  that  will  eventually  require  legislation,  it 
seems  to  me,  is  the  ]iractiie  (in  sinking  big  foundations) 
of  pumping  them  out  aucl  removing  an  unlimited  quan- 
tity of  matei'ial.  This  must  disturb  the  surrounding  soil, 
and  accounts  in  a  large  measure,  in  my  opinion,  for  the 
settling  and  lateral  raovenuuits  of  surrounding  buildings. 
Where  it  is  impossible  to  do  <lry  excavation,  the  excavat- 
ing should  be  either  sto])])ed  or  carried  on  under  com- 
pressed air.  A  good  many  of  our  hii-ge  Iniildings  have 
hardpan  foundations,  and  rlicy  will  carry  an  indelinite 
amount  of  load  until  soinchodv  ]inini)s  luit  the  material 
(silt  or  quicksaud  )    beneath  the  hMi'dinin. 

Proportioning  of  Foundations  for 
Columns  and  Walls 

l-Sv    i;n.\i:sT    .M(_('ii.i.i)i  i;h* 

Tiie  writer  has  been  .struck  with  surprise  a  number  of 
times  when  checking  designs  for  buildings,  at  the  ap- 
parent lack  of  information  re.'ipecting  a  proper  uu'thod 
for  ilistributing  loads  to  column  and  wall  footings.  Inas- 
much as  exterior  columns  carry  a  larger  ])er  cent,  of  dead 
l('ail  tliaii  interior  columns,  many  designers  content  them- 
selves with  giving  a  slightly  higher  soil  pressure  on  the 
interior  footings.  For  e.xam])le,  in  one  city  where  the  soil 
IS  con-monly  loaded  to  3.")()0  lb.  per  .sq.ft..  it  is  cnstmnary 
to  lise  this  for  wall,  and  exterior  column,  footings  and 
use  4000  lb.  per  sq.ft.  for  footings  under  interior  columns 
and  piers  where  the  per  cent,  of  live  load  is  larger.  As  a 
rule  in  avchiteet.s'  offices  no  difference  is  made,  the  foot- 
ings being  proportioned  according  to  total  load,  with  the 
result  that  many  floors  break  because  of  a  greater  settle- 
nient  under  the  walls. 

Experience  shows  that  it  is  as  disagreeable  to  have  in- 
terior footings  too  large  as  to  have  them  too  small.  In 
case  they  are  too  large  the  floors  "humi)."  while  in  the 
ease  of  .small  footings  they  "sink,"  when  the  buildings  are 
oecu))ied  for  any  length  of  time,  it  being  customary  to  put 
the  bulk  of  merchandise  close  to  walls  and  columns  with 
vacant  spaces   and   alleyways  between   interior  columns. 
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'I'herc  is  this  dilTereiice,  however,  that  the  period  of  ^llll• 
siilence  Is  short  in  the  case  of  lioors  |)eriiianeiilly  carrying 
a  fairly  steady  load  and  when  the  interior  fixitiiigs  are  too 
large,  the  ri.se  after  awhile  becolliing  a  fixed  aiiioiint. 
\\  liiMi  on  the  other  hand,  the  interior  footings  are  too 
small,  the  sinking  continues  for  a  very  long  time  ami 
causes  so  much  uneasiness  that  frequently  lieavy  expenses 
are  incurretl  to  increa.se  the  bearing  surface,  the  cost  of 
strutting  up  the  floors  being  considerable.  Why  any 
more  anxiety  should  be  caused  hy  Ihi'  sinking  of  the  in- 
terim- columns  than  by  sinking  of  the  walls,  the  writer 
cannot  say,  init  it  is  jio.ssibly  due  to  the  large  area  visibly 
affected,  the  sinking  not  being  uniform. 

.V  i-areful  .search  of  textbooks  fails  to  reveal  an  exi)laiia- 
tion  id'  any  method  for  adequately  j>roportioiiing  the  loails 
according  to  the  ditfering  ))ercentages  of  live  load,  yet 
that  such  rules  do  e.xist  in  the  offices  of  experienced  men 
is  very  probable. 

The  writer  lately  undertook  to  collect  .some  data  on 
this  subject  and  is  forced  to  believe  that  the  majority  of 
designers  u.se  their  judgment  mainly  in  determining  the 
portion  of  load  to  go  to  each  column,  or  else  they  ])refer 
to  keep  their  methods  .secret.  This  being  the  case  it  may 
be  of  interest  to  engiiu-ers  to  .see  published  the  method 
used  for  some  years  by  the  writer  and  also  by  .several 
engineers  of  his  acquaintance.  lie  nuikes  no  claim  of 
originating  this  method,  but  has  not  been  able,  .so  far.  to 
find  it  anywhere  in  ])rint.  Hriefly,  it  consists  in  propor- 
tioning the  footing  for  the  column  carrying  the  largest 
per  cent,  of  dead  load.  multii)lying  the  soil  load  l)y  the 
l)er  cent,  of  dead  load,  and  then  dixiding  this  ".soil 
factor"  by  the  per  cent,  of  dead  load  for  the  other  col- 
umns to  determine  a  pro])er  bearing  value.  The  follow- 
ing examples  from  a  building  recently  desi,gned  will  serve 
to  illustrate  the  method:  Col.  4-t  carries  8%  of  live  load 
and  92%  of  dead  load,  it  being  a  corner  column  under  a 
tower  carrying  a  water  tank.  The  total  load  on  the  foot- 
ing was  47;?.Ono  Ih..  which  gave  a  footing  measuring 
s  ft.  :i  in.  X  8  ft.  3  in.  The  footing  rests  on  a  thick  bed 
of  sand  which  was  tested  and  a  bearing  value  of  7000 
11).  ]ier  sq.ft.  selected  as  ])ro])er.  7000  X  ^'i  =  644.000, 
soil  factor.  Columns  1.  2.  3.  etc.,  carried  629J  of  live 
load,  and  (i44.n00  -f-  (52  =  10,400  |h.  .soil  load  ])er  sq.ft. 
under  these  columns.  605.000  (total  load)  -^  10.400  = 
58.1  sq.ft..  requiring  a  7-ft.  8-in.  x  7-ft.  8-in.  footing. 
Similarly,  columns  29.  30.  31.  etc..  earned  73%  of  live 
loa.l  and  644.000  -h  73  =  88.")0  soil  load  per  .sq.ft. 
under  the  footings.  The  total  load.  588.000  -^  8850  = 
64. -15  .sq.ft.,  requiring  an  8-ft.  2-in.  x  8-ft.  2-in.  footing. 

By  the  foregoing  method  it  may  be  .seen  that  the  foot- 
ings most  likely  to  carry  the  calculated  load  permanently 
are  designed  to  use  the  full  allowance  of  soil  pressure  and 
the  other  footings  which  will  only  occasionally  be  loaded 
to  anything  like  the  calculated  amount,  will  at  such 
times  load  the  soil  more  heavily,  the  greater  part  of  the 
time  the  load  being  very  light. 

-Vnother  method  used  occasionally  is  that  mentioned  by 
C.  C.  Schneider,  if.  Am.  Soc.  C.  E..  in  his  "General 
Specifications  for  Structural  Work  for  Buildings."  It 
leads  as  follows: 

The  areas  of  the  l)ases  of  the  foundations  shaU  be  pro- 
portioned for  the  dead  load  only.  That  foundation  which 
receives  the  largest  ratio  of  live  to  dead  load  shall  be  selected 
and  proportioned  for  the  combined  dead  and  live  loads.  The 
dead  load  on  this  foundation  shall  be  divided  by  the  area 
thus  found,  and  this  reduced  pressure  per  square  foot  shall 
be  the  permissible  working  pressure  to  be  used  for  the  drad 
load   c.f  all   foundations. 
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For  this  method  of  figuring  we  begin  with  Col.  24, 
on  tt-hii-h  the  load  is  60%  dead,  40%  live,  the  total  load 
being  632.000  lb.  The  footing  required  is  632,000  -^ 
7000  =  90.29  sq.ft.,  or  9  ft.  6  in.  x  9  ft.  6  in.  A  com- 
parison with  the  other  method  gives,  soil  factor  644,000 
^  60  =  10,750  lb.  per  sq.ft..  and  632,000  -^  10,750  = 
5S.8  sq.ft.,  requiring  a  footing  of  7  ft.  8  in.  x  7  ft.  8  in. 

Proceeding  bv  the  Schneider  method :  The  total  load  is 
632,000  lb.  and  the  dead  load  is  378,000  lb.  The  area 
of  the  footing,  found  by  dividing  the  total  load  by  the 
allowable  soil  pressure,  equals  95  sq.ft.  The  reduced  soil 
pressure  equals  378,000  -^-  95  =  3980  lb.  per  sq.ft.. 

This  soil  pressure  is  now  used  for  dead  load  only  in 
proportioning  the  rest  of  the  footings.  Taking  the  ex- 
amples alreadv  given,  Col.  44,  total  load  473,000  lb.  has 
a  dead  load  of  433,000  lb.,  and  this  divided  by  3980  gives 
a  footing  10  ft.  5  in.  x  10  ft.  5  in.  Cols.  1,  2,  3,  etc.,  total 
load  of  605,000  lb.,  have  a  dead  load  of  372,000  lb.,  which 
divided  bv  3980  gives  a  footing  9  ft.  8  in.  x  9  ft.  8  in. 
Similarly^  Cols.  29,  30,  31,  etc.,  total  load  588,000  lb., 
have  a  dead  load  of  433,000  lb.,  which  divided  by  3980 
gives  footings  10  ft.  5  in.  x  10  ft.  5  in. 

By  the  Schneider  method,  the  footings  which  only  oc- 
casionally carry  the  full  calculated  load  are  designed  for 
the  allowable  soil  pre.ssure  when  fully  loaded.  Conse- 
quently the  footings  probably  never  are  loaded  to  the 
bearing  capacity  of  the  soil,  this  bearing  capacity  u.sually 
being  from  one-third  to  one-half  the  load  the  soil  can 
carry  on  1  sq.ft.  of  surface  without  appreciable  settle- 
ment in  24  hr.  The  soil  is  generally  tested  with  a  load  on 
a  post  12  in.  square,  which  is  far  more  severe  than  any- 
thing any  future  loading  can  bring  upon  it.  Founda- 
tions cost  money  and  a  discussion  of  the  comparative 
merits  of  these  two  systems  for  proportioning  loads  on 
footings  should  Ije  of  vjihicto  iwth  engineers  ami  archi- 
tects. 

In  the  case  above  figured,  the  footings  being  designed 
by  both  methods  and  the  method  giving  the  smallest  foot- 
ing adopted,  the  column  loads  were  reduced  by  the  com- 
mon rule  to  be  found  in  the  greater  number  of  American 
building  laws.  The  full  live  and  dead  loads  on.  the  roof 
are  carried  to  the  supporting  columns  on  the  top  floor. 
The  live  load  on  the  top  floor  is  reduced  15%,  with  a 
progressive  reduction  of  5%  for  each  floor  below  until 
the  total  reduction  amounts  to  50%  of  the  live  load, 
from  which  point  the  live  load  on  floors  below  is  taken  at 
50%.  For  a  building  eight  stories  high  this  gives  prac- 
tically 70%  of  the  total  live  load  on  the  footings. 

Tn  some  foreign  countries,  and  in  a  number  of  build- 
ings erected  in  America  in  i)laces  where  no  building  laws 
protect  the  owner,  a  common  i)ractice  is  to  take  100% 
of  the  live  and  dead  loads  on  the  roof  and  lO"^,  pro- 
gressive reduction  on  each  floor  below  until  this  reduc- 
tion reaches  n  floor  where  only  40%  of  the  live  load  is 
i;ped.  On  all  floors  below  only  10%  of  the  live  load  is 
used  for  each  floor,  but  on  the  footings  the  amount  of 
live  load  in  the  total  load  is  taken  at  40%  of  all  the  live 
load  on  all  the  floors.  In  some  ])laces  where  the  fir.«t  rule 
is  used  for  reducing  live  loads  to  columns  it  is  customary 
to  uw  50%  of  the  total  live  load  in  designing  footings. 

Surely  the  art  of  building  is  old  enough  and  there  are 
enough  competent  engineers  in  the  world  to  enable  ques- 
tions such  as  these  to  be  definitely  settled.  The  strangest 
part  about  the  matti>r  is  the  fact  that  all  textbooks  are 
80  vneue  and   perhaps  (bis   is  for    the    rea.son    that    the 


writers  of  the  textbooks  believe  these  things  are  settled. 
There  is  no  common  practice  at  present  and  practical 
contractors  are  fond  of  telling  about  the  different  rules 
given  by  engineers  and  architects  of  standing,  when  asked 
how  to  reduce  live  loads  to  columns  and  how  to  propor- 
tion footings  for  live  and  dead  loads. 

A  500-ton  Reinforced-concrete  Scow 

r>V     ('.    Jv    SUDLKU* 

A  reinforced-concrete  .scow  or  lighter,  designed  to  carry 
a  load  of  500  tons,  was  launched  at  the  yard  of  the  Furst 
Concrete  Scow  Construction  Co.,  at  Baltimore,  Md.,  on 
Dec.  31,  1912.  This  scow  is  the  first  of  a  number  which 
this  company  is  intending  to  build  and  for  the  construc- 
tion of  which  they  have  recently  equipped  a  large  ship- 
vard.  A  view  of  the  vessel  on  the  building  platform  is 
shown  in  Fig.  1,  and  Fig.  2  gives  the  general  details  of 
its  construction. 

It  has  a  total  length  over  guards  of  113  ft.,  a  breadth 
over  guards  of  29  ft.,  and  an  outside  depth  of  10  ft.  6  in. 
The  cross-section  shows  rounded  bilges  which  are  worked 
into  sloping  ends,  showing  on  the  deck  plan  as  quarter 
ellipses,  a  form  adopted  to  give  an  easy  towing  body  and 
also  as  offering  niaxinuim  strength  for  the  quantity  of 
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material  used.  The  lighlcr  is  .•strengthened  and  divided 
into  20  watertight  conipartnients  by  two  longitudinal 
bulkheads  extending  the  full  length  of  the  hull,  five 
athwartship  bulkheads  and  two  additional  longitudinal 
bulkheads  on  the  center  line  extending  from  each  end  to 
the  first  cro.ss  bulkhead.  Provision  is  made  to  drain  each 
compartment  and  to  test  it  for  leakage  by  a  series  of 
pipes  and  cocks  leading  to  each  end  of  the  vessel.  Access 
to  each  compartment  can  be  had  through  manholes  in  the 
deck,  which  are  closed  and  sealed  tight  by  flush-plates, 
only  to  be  opened  in  ca.se  re])airs  are  needed. 

The  walls  are  divided  into  jianels  of  suitable  size  by  a 
series  of  beams  both  vertical  and  horizontal,  the  nniin 
slabs  forming  the  walls  being  3  to  5  in.  thick  and  rein- 
forced with  i)lain  bars  running  in  both  directions.  De 
formed  bars  are  used  for  Ihe  reinforcement  of  the  beams 

A  heavy  timber  guard  24  in.  in  dejith  extends  <'lear 
around  the  vessel  at  the  deck  and  in  addition  a  lower; 
guard  6x10  in.  in  section  is  used  to  j)rotect  the  hull  when 
light.  Above  the  deck  proper  there  rises  a  timber  siding, 
as  shown  in  tiie  views  and  in  the  cut. 

The  lighter  was  built  entirely  of  concrete  poured  be- 
tween inside  and  outside  forms.  This  method  of  build- 
ing was  considered  as  being  more  reliable  than  the  occa- 
sionally used  metliKd  of  building  barges  by  pla.stering 
successive  coats  on  wire  mesh  (o  form  the  walls.     By  this 

■!<c)w     <'()iiiiti'ii('Uon     Co., 
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lallur  iiu'lluicl  iiiiy  (l('fi'cli\t'  hoiul  hotuccii  coals  wmilil 
L'rcatly  weaken  the  walls.  It  is,  of  course,  luueli  clieaiiei' 
(in  a(<'ouiit  of  the  sa\in;i  in  tlie  form  work  and  in  plac- 
ing' the  reiiiforeint!'  steel,  as  in  the  method  of  |)ounnt; 
between  forms,  wliieh  was  nsid  on  tiiis  lifiJiter,  it  was 
neeessary  to  assemi)le  llie  steel  as  the  forms  were  set  u|i. 
The  outside  forms  were  comparatively  simple,  beinj; 
liiiill  of  W(i(mI  in  scclidiis  that  could  he  conveniently  haii- 
cIIimI  and  rcnmv  cd  witlicuit  damafirP-  The  inner  forms  were 
tar  more  Ivoulilcsdnic.  On  account  of  the  thin  walls  they 
had  to  he  litiill  \cry  accurately  to  size  and  squared  uj)  per- 
I'ectly  true.  Some  trouble  was  had  in  makinj;  a  ty|)e  of 
lorm  that  could  he  removed  readily  after  the  concrete  was 
in  place.  This  was  due  to  the  fact  that  most  of  the  inner 
walls  wei'e  divided  by  beams  into  jianels  of  ai)i)roximately 
"i  ft.  square,  and  the  form  makiiifj  the  slab  was  sur- 
rounded on  four  sides  by  the  sides  of  the  adjacent  beams. 
The  swelling  of  the  wood  of  such  a  form  would  cause  it 
to  bind  tight  ou  the  four  sides  so  that  it  could  not  be  re- 
moved without  destroying  its  usefulness.  The  inner 
forms  were  separated  from  the  outer  by  small  cement 
blocks,  cast  with  holes  through  which  were  placed  the 
bolts  to  draw  the  forms  together. 


^    Longitudinol   Section    A-B      I  ^     Sh«er    Plan 

Fig.  2.   Dktails  oi'  thi-:   FriiST   Contuktic   Scow 

Concrete  materials  were  measured  and  handled  in  small 
dump  cars  aud  emptied  iuto  a  batch  mixer  located  about 
10  ft.  higher  than  the  deck  of  the  scow.  The  mixed  con- 
crete was  dumped  into  a  storage  hopjier  from  which  it 
was  drawn  into  two-wheeled  carts  and  pushed  by  men  on 
a  level  runway  to  the  place  required.  The  concrete  was 
not  placed  continuously,  but  at  the  outset  the  work  was 
divided  into  sections  which  could  be  placed  in  one  day, 
leaving  Joints  in  certain  places  where  the  concrete  could 
be  thoroughly  cleaned,  roughened  aud  bonded  with  the 
next  .section.  The  walls  were  protected  from  the  sun  and 
kept  wet  for  about  10  days  after  the  concrete  was  placed. 

A  very  rich  concrete  was  used,  mixed  quite  wet,  but  no 
other  ))recaution  iu  the  way  of  waterproofing  materials 
or  paints,  etc.,  were  used  to  make  the  walls  watertight.  It 
is  evident  that  the  method  of  mixing  and  the  materials 
used  residted  in  a  very  good  concrete  because  no  leakage 
has  been  noted  in  the  six  or  eight  weeks  during  which  the 
.scow  has  been  in  the  water. 

The  company  which  has  undertaken  the  manufacture 
i<\'  this  scow  has  opened  a  six-acre  plot  of  waterfront  prop- 
cily  in  Baltimore  for  general  marixie  repairs  and  con- 
struction, and  particularly  for  the  design  and  construc- 
tion of  reinforced-concrete  lighters  which  might  suc- 
cessfully compete  with  the  older  forms  of  construction. 
The  i)lant  as  built  consists  of  a  machine  shop,  forge  shop, 
compressed-air  plant,  wood-working  shops,  aud  a  1000- 
ton  railway  idry  dock  for  the  double  purpose  of  docking 
vessels  for  repairs  and  launching  the  concrete  scows.  The 
scow\s  are  built  on  a  platform  supported  on  rollers  along- 


>idc  the  i-ailway  so  (hut  both  scow  and  platform  may  be 
MKivcd  bodil^y  sidewise  onto  the  cradle  of  the  railway  and 
then  lh(;  whole  lowered  into  the  water.  ThiH  j)erinits 
launching  a  green  or  unseasoncMl  concrete  vcHsel  without 
the  least  strain. 

.\ilnal  construclidn  >>{  the  ves.sel  illustrated  was 
started  about  .hily  10,  l!)l:i,  and  all  concrete  work  was 
completed  about  Nov.  15.  As  stated  above,  it  wax 
launched  on  Dec.  31.  Since  it  was  launched  it  has  been 
(|uite  thoroughly  tested  in  constant  .service  in  handling 
sand  and  gra\el,  which  is  loaded  by  a  dredge  and  un- 
loaded by  grab  buckets.  It  appears  to  be  thoroughly  i)rac- 
tical  and  successful  in  every  way.  It  has  shown  no  sign 
of  leakage  and  olTers  less  resistance  in  towing  than  a 
wooden  lighter  of  the  same  capacity.  The  tug-boat  ca])- 
tains  who  have  handled  it  state  that  it  tows  more  easily 
than  most  wooden  lighters. 

The  organization  of  the  Furst  Concrete  Scow  Construc- 
tion. Co.  is  primarily  due  to  Oscar  V.  Lackey,  Harbor 
Engineer  of  Baltimore,  who  holds  a  U.  S.  patent  on  the 
scow  as  shown  in  the  design  herewith.  The  president  of 
the  company  is  Frank  A.  Furst,  and  the  writer  is  the 
designing  anil  constructing  engineer. 


Kleotrif  Traction  is  to  replace  steam  on  several  Important 
Englisli  suburban  roads,  according  to  recent  announcements. 
Ttie  single-phase  system  of  the  London.  Brighton  &  South 
Coast  Ry.  in  England  is  to  be  extended,  so  as  to  include  the 
suburban  lines  extending  from  London  to  Croydon.  Turley 
and  Coulsden,  and  to  Cheam.  .-Vs  noted  in  "Engineering  News" 
of  June  8,  1911.  service  on  parts  of  the  Brighton  road  has 
been  operated  for  over  three  years  under  this  system.  The 
first  extension  beyond  the  initial  and  experimental  develop- 
ment was  on  the  Victoria-Crystal  Palace  line,  as  noted  in  our 
former  issue,  and  so  far  the  equivalent  of  about  70  miles  of 
single  track  is  under  single-phase  traction.  The  proposed 
changes  will  bring  this  up  to  220  miles.  The  present  rolling 
stock  consists  of  50  motor  coaches,  and  this  will  be  increased 
to  200.  Energy  is  bought  from  the  London  Electric  Supply 
Corporation  at  present,  and  it  is  intended  to  purchase  all 
current  required  for  the  enlarged  system  from  this  company. 
This  will  require  the  addition  of  something  like  50.000  kw. 
in  additional  capacity,  making  the  corporation's  station  at 
Deptford  one  of  the  largest  in  the  country.  There  still  will 
be  a  stretch,  some  35  miles  long,  to  Brighton  to  be  electrified, 
and  two  similar  lines  which  probably  will  not  be  converted 
under    present    conditions. 

It  is  reported  that  the  London  &  Southwestern  Ry.  Co.  has 
definitely  decided  to  begin  the  electrification  of  suburban 
lines  by  equipping  the  circular  route  from  Waterloo  to  Wim- 
bleton,  Kingston,  Twickenham,  Richmond,  ahd  back  to 
Waterloo  again,  and  a  connecting  link  with  the  existing  line 
between  East  Putney  and  Wimbleton.  The  company  has  de- 
cided upon  the  direct-current  third  rail  system  at  600  volts, 
with  return  current  in  the  running  rails.  This  decision  was 
effected  largely  by  the  fact  that  other  London  electric  lines, 
including  the  Metropolitan  District  system,  whose  trains  run 
through  Richmond  and  Wimbleton  over  the  Southwestern 
company's  rails  use  direct  current  at  this  voltage.  The  com- 
pany proposes  to  erect  its  own  power  house  with  a  capacity 
of  25,000  kw.  Three-phase  energy  will  be  transmitted  and 
converted  with  rotating  machinery  at  five  substations.  The 
trackage  noted  is  equivalent  to  about  73  miles  single  track. 
The  other  portions  of  the  system  wliich  it  is  prqposed  to  con- 
vert  present   a    further  length    of   173    miles,    single    track. 

In  "Engineering  News,"  Apr.  11.  1912.  the  improvements  in- 
augurated by  the  London  &  Northwestern  Ry.  were  noted, 
including  the  construction  of  the  new  electric  line  from  Eus- 
ton  to  Watford,  running  alongside  the  main  line  and  intended 
to  relieve  the  latter  of  its  suburban  traffic,  together  with  the 
electrification  of  the  various  lines  to  Camdentown,  Willesden. 
Earlsport.  etc.  The  system  of  electric  traction  adopted  is  the 
direct-current.  600-volt.  using  third  and  fourth  rails  In  ac- 
cordance with  the  s.vstem  already  adopted  by  the  Metropoli- 
tan District  Ry..  which  leaves  the  running  rails  free  for  the 
installation  of  track  circuits  and  automatic  signals.  The 
company  will  have  its  ow^n  power  station  near  Wembley  sta- 
tion where  »  good  supply  of  water  is  obtainable.  The  initial 
capacity  will  be  25.000  kw..  in  steam  turbine  generators:  the 
station  will  work  on  a  11,000-volt,  three-phase,  25-cycle  system. 
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The    Reclamation    of    Ancient 
Babylonia   By  Irrigation 

By  EixiAK  J.  Bank-* 

"EgA-pt  is  the  gift  of  the  Xile."  is  a  true  saying  and  as 
old  as  the  history  of  Herodotus:  but  the  Xile  is  not  the 
onlv  river  which  has  given  a  great  and  famous  country 
1o  the  world.  The  Tigris  and  the  Euphrates,  rising  in  the 
mountains  of  Armenia,  have  carried  down  and  deposited 
much  of  the  best  of  that  country  at  their  mouths.  It  was 
thus  Babvlonia  came  into  existence. 


Fig.  1.   Map  of  Babylonia:  a  Once  Fertii.k  C'orxTiiY 

AKOI  T   TO   BK    RkcLAIMEU  AT  A    t'OST  OF  $6().00n,()()0 

It  is  estimated  that  the  Persian  (4ulf  is  growing  shorter, 
or  that  Babylonia  is  growing  longer,  at  the  rate  of  a  mile 
every  30  years.  There  was  a  time  when  the  Persian  Gulf 
extended  northward  about  250  miles  farther  than  it  does 
now.  or  to  Bagdad.  There,  at  the  city  of  the  Caliphs, 
the  alluvial  plain  of  Babylonia  l)egins.  and  the  rolling, 
stonv  Assyria  ends.  The  alluvial  Babylonian  plain  is 
one  of  the  most  fertile  lands  of  the  world. 

As  far  back  as  Babylonian  history  goes,  and  excava- 
tions in  the  ruins  of  the  Mcsopotamian  cities  have  yielded 
a  mass  of  records  of  some  6(100  years  ago.  the  fertility  of 
Babylonia  was  maintained  by  means  of  an  extensive  and 
intricate  system  of  irrigation  canals.  Great  canals,  as 
large  as  rivers,  ran  parallel  with  the  Tigris  and  Euphra- 
tes, and  scores  of  others  intersected  the  valley,  connect- 
ing the  two  streams.  There  was  scarcely  a  corner  of  the 
entire  country  which  was  not  well  watered:  and.  more 
than  that,  the  canals  served  as  waterways  for  I  be  trans- 
portation of  the  crops. 

Some  2500  years  ago  the  city  of  Babylon  fell.  Less 
civilized  people  overran  and  occupied  the  fertile  valley. 
The  olrl  ( jwials  w.Tc  allowed  to  become  choked  uj)  with 
silt  brought  down  l>y  the  rivers  in  the  spring-flood  sea- 
sons. The  date  pahns  died,  and  in  time  the  country  be- 
<ame  as  dry,  and  aj)pareiitly  as  barren,  as  any  part  of 
the  Arabian  desert.  For  centuries  the  valley  has  been 
scarcely  more  than  a  grazing  ground  fi>r  great  herds  of 
camels  belonging  to  desert  tribes. 

However,  two  of  the  old  canals  have  remained  open, 
and  d\irinp  the  season  of  high  water  they  are  navigable 
for  the  native  craft.     Only  here  and   there  along  their 

•fJrr-fnflpM.  Mom.  fMr.  Banks  recently  returned  from  a  trip 
ihroiiKh   Babylonia.— Bd.) 


shores  and  along  the  shores  of  the  rivers  are  small  patches 
of  cultivated  land,  as  rich  as  in  the  days  of  old,  when 
Herodotus  refused  to  speak  of  the  fertility  of  Babylonia; 
for  he  thought  that  none  would  believe  him.  Southern 
Babylonia,  which  is  more  or  less  a  huge  swamp,  is  still 
the  date  garden  of  the  world ;  but  as  you  wander  north 
and  south  through  the  center  of  the  country,  crossing 
every  few  miles  the  bed  of  an  ancient  canal,  it  is  evident 
that  all  Babylonia  was  once  a  garden  spot. 

A  dozen  years  ago  Sir  William  Willcoeks,  the  con- 
structor of  the  great  Xile  dam  at  Assiuiii,  visited  Babylo- 
nia to  investigate  the  old  system  of  canalization,  with  a 
view  to  reviving  it  and  reclaiming  the  country.  He  be- 
came enthusiastic  over  its  great  possibilities,  yet  at  the 
time,  under  the  old  regime  in  Turkey,  nothing  could  be 
done. 

The  former  attitude  of  the  Turkish  government  may  be 
illustrated  by  a  story  told  of  an  Arab  peasant  who  owned 
some  land  along  the  Tigris.  One  day  the  Arab  came  to 
Bagdad  to  obtain  the  governor's  permission  to  dig  a  ditch 
from  the  river  out  to  his  land  to  water  it.  The  governor 
li-stened  to  the  petition,  and  then  gravely  remarked,  '"that 
when  Allah  created  the  world,  he  made  the  Tigris  River 
to  carry  the  water  from  the  mountains  of  Armenia  down 
to  the  Persian  Gulf,  and  if  Allah  had  wished  for  a  ditch 
out  to  his  land,  he  would  have  dug  one  M-lien  he  created 
tlie  world." 

I'ndcr  the  new  regime,  the  attitude  of  the  Turks  has 
changed.  Again  Sii  William  Willcoeks  went  to  Babylo- 
nia, this  time  at  the  invitation  of  the  Turkish  govern- 
ment, and  every  facility  was  given  him  to  study  the  con- 
ditions. As  a  result.  Babylonia  is  being  reclaimed; 
already  Sir  William's  great  project  is  being  carried  into 
execution.  A  system  of  canals  as  extensive  and  as  com- 
]iliratc(l.  ]H'r]ia|is.  iis  tliat  of  the  ancient    Baliyionians,  is 


Fni.  ".'.    Bi:i)  oi'  \\  .Vnciknt  lititir: aiion  C.xnm, 

IMIKI!    Cri.TIVA'rjON 

iindi-r  «ay.  an<l  auain   Halivlonia   |)roinises  Id  lict-ome  a: 
productive  as  in  thi-  days  of  Herodotus. 

The  irrigation  j>roject  is  so  extensive  that  under  tho 
most  favorable  conditions  more  than  half  a  century  wil/ 
be  required  for  its  completion.  The  estinuited  cost  is  iii 
the  vicinity  of  .$fii>,000.000— a  huge  sum  for  a  debt-ridder 
<(iuntry  like  Turkey.  The  value  (he  reclamation  worl 
will  he  to  the  counlry  is.  however,  almost  beyond  ci)mi)U 
(ation. 

The  first  step  in  Ibc  constrnction  of  the  irrigation  sys 
tern  is  the  buibling  of  a  large  dam  across  the  Fnphratcs 
near   Feluja.   north  of  the   rnins  of  the  ancient  city  ol 
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|iiili\l(iii.  'I'liiil  ilam.  iiiiw  iiriiniifi-  i'i.in|ili'l  kjii,  will  coii- 
II-,, I  ilu'  waU'i's  of  lln'  riviT.  ri'lciisiii>r  tliciii  lo  thiw  down 
ill,'  lMi|iliriili's  IhmI.  or  iliiwii  llie  llindicli,  a  panillcl 
>livaiii.  as  llicy  air  iiccilcl.  IligiuT  up  tile  Kiipliratcs, 
near  ilil.  aimllii'r  dam  is  liriiii;-  constnirted  in  coiiiiection 
wiili  a  raiial  111  rcaiii  airnss  lli,>  valley  to  the  Tigris,  and 
1,1  ,arry  away  llic  sill-ladni  IIcmIs  ,ir  ih,.  springtinio,  tliii> 
|ir,'\ciiliii,U'  llir  iliiikiiig  ii|i  of  till'  snialliT  irrigaliiig 
,anals  lieluw  . 

'I'lio  Shall  fii-Xil  and  llic  Shall  cl-llai.  old  Bahylo- 
iiiaii  canals,  slill  (cntaiiiiiig  water  during-  a  part  of  the 
year,  and  others  Imig  lilh'il  up.  are  to  he  reopened.  .\ 
ticore  of  streams   eouneel  lug  the   Tigris   and    JMiplirales. 
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will  carry  the  waiei-  of  the  rivers  to  every  part  of  the 
lower  \alley.  The  great  malarial  swamps  of  Southern 
Bahylonia,  ]iarts  of  whieli  are  uninhabited  and  almost 
impenetrable,  will  no  longer  receive  much  of  the  water 
novv  flowing  into  them :  then  the  remaining  surjjlus  water 
may  be  drained  away,  and  the  extent  of  the  date-bearing 
region  of  Babylonia  will  be  enormously  increased. 

Most  of  the  soil  of  Babylonia,  idle  for  two  thousand 
years  or  more,  is  saturated  with  salt;  in  some  places  the 
surface  is  incrusted  with  it.  The  irrigation  project  pro- 
vides for  a  secondary  system  of  canals  running  through- 
out the  valley,  to  cleanse  the  soil  by  washing  the  salt 
away,  and  carrying  it  down  to  the  Persian  Gulf. 

The  work  of  coustruction  is  in  the  hands  of  a  British 
cori>oration.  and  is  paid  for  by  the  Turkish  government 
as  sections  of  it  are  completed.  Thirty  British  engineers 
and  thousands  of  native  workmen  are  employed.  So  great 
is  the  area  of  the  country  wdiich  will  be  reclaimed  that 
the  engineers  fear  that  people  enough  to  take  up  the 
land  cannot  be  found  as  they  are  needed.  Already  the 
Arabs  are  pouring  in  from  the  north,  yet  the  Arabs  of 
all  the  tribes  might  settle  in  Babylonia,  and  then  there 
would  be  land  to  spare. 

At  the  present  time  there  are  two  lines  of  steamboats 
on  the  Tigris  Kiver,  running  between  Bagdad  and  Bus- 
reh,  one  British  and  one  Turkish.  Half  a  dozen  boats 
carry  practically  all  the  freiglit  to  and  from  Bagdad; 
caravans  of  camels,  laden  with  heavy  merchandise,  now 
seldom  cro.ss  the  desert.  The  boats,  drawing  only  about  3 
ft.  of  water,  find  difficulty  during  the  dry  season  in  navi- 
gating the  sliallo'sv  river;  and  when  the  greater  part  of 
the  water  shall  be  esed  for  irrigating  purposes,  river  navi- 


gation must  c(;ase.  However,  prol)ul)ly  long  before  then, 
a  railroad  will  be  const  ruder!  along  the  Tigris  shore,  and 
the  journey  between  Bagdad  and  Hiisreh,  wiiir.h  now 
sometimes  reqiiin's  a  week,  may  i)e  made  in  a  single  (hiy. 

.\loiig  with  the  government  irrigation  scheme,  the  iiag- 
dad  railroad  is  assisting  in  reclaiming  Babylonia.  On 
111,'  uislerii  side  of  the  desert,  the  road,  wiiich  has  been 
under  const  ruel  imi  for  .several  years,  ha«  reached  the 
Euphrates.  Ill  lb.'  autumn  of  1!'1<;,  work  wa**  begun  at 
the  Bagdad  end.  Two  locomotives,  the  first  ever  seen 
in  Bagdad,  were  brought  i)y  boat  u[)  the  river;  store- 
houses. lios])itals  and  lif)mes  for  the  officials  have  been 
constructed,  and  the  work  of  laying  the  tracks  has  l)egiin. 
The  (lermans.  who  are  Iniilding  the  railroad,  estimate 
thai  in  till,','  years  the  two  ends  will  meet  somewhere  in 
the  desert  to  the  west  of  Mosul  or  the  ruins  of  Xinevah. 
Tile  eiitir,'  t  ra(  k  from  C'onstautinople  to  Bagdad,  includ- 
ing the  .Vnatolian  railroad  through  Asia  Minor,  will  be 
2(i(i(l  km.  in  length,  and  then  the  journey,  now  exceed- 
ingly difficult  and  requiring  a  month  or  more,  may  be 
made  in  three  days.  Bagdad,  so  long  shut  off  from  the 
civilized  worhl,  will  ilieii  be  on  the  track  of  tlie  tourist, 
and  there  will  l)i>  an  easy  outlet  for  all  the  crops  that 
Babylonia  laii  prodm-e. 

It  is  still  to  hi'  si'cn  what  elfect  the  war  in  Turkey 
will  have  on  these  two  projects.  The  Hermans  openly 
acknowledge  that  they  expect  complications  to  arise  which 
will  ,iini|i(d  tlieiii  111  slop  their  work,  and  in  the  mean- 
tim,'  they  are  ]iusliing  ii  willi  all  possible  speed.  Money 
in  Turkey  is  scarce;  the  war  has  impoverished  the  coun- 
try and  is  disheartening  the  Turks,  and  strange  would 
it  be  if  work  on  the  irrigating  jimject  is  not  hampereil 
or  temjiorarily  suspended. 

In  the  meantime  the  flat-bottomed  boats  will  continue 
to  ])ly  the  Tigris,  and  the  great  irrigating  wheels  on  the 
I'hiphrates,  turned  liy  the  current,  just  as  they  have  been 
for  the  past  two  thousand  years,  will  continue  to  water 
the  little  gardens  along  the  shores.  But  ultimately,  the 
Babylonian  desert,  now  brown  and  barren  from  drought, 
will  be  brown  from  the  ri])ening  grain,  and  the  '"iron 
horse,"  more  wonderful  to  the  Arabs  than  Solomon's 
magic  carpet,  will  bear  the  grain  to  the  markets  beyond 
the  desert,  and  bring  hack  gold. 


street  Pa%'lii]ir  in  Walla  Malta.  Waah.,  is  reviewed  in  the 
1912  annual  report  of  \V.  R.  Rehorn,  city  engineer — the  first 
city  engineer's  report  for  AValla  Walla  ever  made,  Mr.  Rehorn 
states.  Walla  Walla  has  a  total  area  of  3.9  sq.mi.  Of  its  66.6 
miles  of  40-  to  100-ft.  streets  40.3  miles  are  "improved" 
(graded)  and  13  miles  have  been  paved,  including  nearly 
three  miles  of  macadam.  About  half  of  the  street  mileage  is 
composed    of   strets    70.    SO    (26.87)    and    100    ft.    in    width. 

Asphalt  pavements  totaling  148,900  sq.yd.  in  area  and  5.65 
miles  in  length  have  been  laid  from  1904  to  date  at  an  av- 
erage cost  of  $2.15  per  sq.yd.  Some  of  the  1904  asphalt  "is 
now  in   poor  condition  and  is   in   need  of  repairs." 

Bitulithic  was  laid  in  1905-fi  to  the  extent  of  64.820  sq.yd.. 
on  2.24  miles  of  streets,  at  an  average  cost  of  $2.17  per  sq.yd. 
The  report  states  that  the  bitulithic  "has  given  satisfaction. 
but  a  portion  of  it  is  showing  the  need  of  a  top  coat,  or  what 
is    known    as   a   squeegee   coat." 

Concrete  pavement  has  been  laid  in  alleys,  beginning  with 
1911.  to  a  total  of  S155  sq.yd.  or  0.80  miles,  at  an  average 
cost   of   $1.25    per   sq.yd.      So    far   it   has    been   satisfactory. 

Dolarway  totaling  13.000  sq.yd.  or  a  length  of  0.73  miles 
was  laid  in  the  fall  of  1912.  under  a  five-year  guarantee 
bond,    at    an    average    cost    of   $1.30    per    sq.yd. 

The  total  cost  of  9.42  miles  of  street  improvements  (as- 
phalt, bitulithic.  concrete  and  dolarway).  including  grading, 
draining,  paving  and  curbing,  was  $637,857  or  nearly  $6700  a 
mile.  A  small  yardage  of  brick  gutter  paving,  in  the  streets 
first    paved    with    asphalt,    cost    $3.50    per    sq.yd. 
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The  Karns  Tunneling  Machine 

By  0.  J.  (iniMiis* 
The  latest  idea  iu  tunnel  boring,  the  Kanis  tunneling 
machine,  is  operated  similarly  to  the  small  air  drill  now- 
used  in  drilling  and  blasting.  It  simply  takes  the  place 
of  the  drill  steel  that  goes  into  the  chuck  of  the  air  drill 
except  that  it  is  heavier  and  must  have  a  supporting  car- 
riage. The  motion  of  the  machine  in  operation  is  ex- 
actly the  same  as  that  of  the  small  drill,  the  blows  being 
delivered  against  the  obstruction  by  direct  forward  mo- 
tion.    On  the  back  stroke,  the  reciprocating  parts  turn 
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To  remove  the  cutters,  the  nuts  on  the  hook  bolts  are 
unscrewed  about  1  in.,  permitting  the  cutters  to  be  pulled 
forward  and  slipped  otf  the  ends  of  the  bolts.  The  en- 
tire set  of  cutters  may  be  removed  and  replaced  in  about 
i  hr.  One  set  will  drive  from  25  to  75  ft.  of  tunnel,  de- 
pending on  the  hardness  of  the  rock,  although  97  ft.  have 
been  driven  without  a  change. 

The  reciprocating  parts  of  this  macliiiie  weigh  71/^ 
tons.  This  weight  is  thrown  against  the  rock  about  140 
times  a  minute,  each  blow  making  a  working  stroke  of  7 
in.,  cutting  from  2  to  4  ft.  of  tunnel  per  hour. 

The  cylinders  are  inclosed  in  a  shell  and  connected  to 
the  supporting  parts  of  the  operating  machine  by  heavy 
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slightly  l)y  means  of  a  rotating  device,  similar  to  the  rifle 
nut  ill  the  small  drill,  so  that  with  each  succeeding  blow 
the  cutting  points  strike  the  rock  at  a  different  place. 
Tlie  rock,  instead  of  being  ground  into  dust,  falls  down  in 
small  chips,  resulting  in  more  rapid  progress. 

The  latest  and  largest  machine  constructed  has  a  cut- 
ling  head  6  ft.  in  diameter.  It  is  not  a  combination  of 
individual  drills,  but  is  a  single  drill  with  innumerable 
points,  striking  simultaneously  and   rapidly. 

There  are  41  cutter  blades  made  of  tool  steel,  each  1 
in.  thick,  5  in.  wide  and  of  various  lengths.  Points  like 
saw  teeth  are  inachiiied  on  one  edge  and  the  other  edge 
is  fastened  in  the  face  of  the  head.  These  cutter  blades 
are  set  in  grooves  1  in.  deep  and  backed  on  one  side  by  an 
extra  inch,  to  resi.«t  the  pressure  of  the  cut  rock  at  the 
bottom  when  the  head  is  turning.  They  are  held  in  these 
grooves  by  two  hook  bolts  to  each  cutter,  which  pass 
through  the  head  and  hold  them  firmly  in  place. 
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rods.  Tile  shell  supporting  the  cylinders  is  held  firmly 
in  place  by  four  columns,  two  in  front  and  two  in  the  rear, 
jacked  to  the  top  and  bottom  of  the  tunnel.  The  col- 
umns, shell  and  machine  are  advanced  simultaneously 
with  each  6  ft.  of  tunnel  driven.  The  weight  of  the  ma- 
chine rests  on  four  wheels  under  the  su])porting  carriage 
which  run  on  heavy  steel  tracks  on  each  side.  Theso 
tracks  aie  fastened  to  and  move  along  with  the  carriage, 
climiiialiiig  the  setting  of  tracks  a  second  time. 

In  the  front  cap  of  t!ie  machine  are  the  front  bearings, 
consisting  of  48  .steel  balls,  3  in.  in  diameter,  resting  in 
12  straight  grooves,  planed  on  the  outside  of  the  hub  of 
the  head  casting.  The  other  half  of  the  grooves  or  bear- 
ings are  on  the  inside  of  the  heavy  steel  nut  encircling  the 
hub.  The  back  bearings  are  under  the  rear  cap  and  are 
similar  i:o  the  front,  except  there  are  but  S  races  of  3-in. 
balls,  three  in  each  row. 

The  middle  cap  covers  the  rotating  device.  It  is  the 
same  as  the  front  and  back  bearing  except  that  the  races 
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l,,i-  tlif  ;i-in.  Iialls  ;iri'  spiral.  Tlu'rc  hit  Uiur  rnri's  with 
lliicr  halls  III  rarh  rilriv  On  the  (iillsiilr  iif  the  sti'cl  mil 
Tati-  iliv  rati-hrt  tc'lli  willi  (l(ii;-s  to  ilr(i|i  Jnio  thciii  on 
the  bacK'  stroke  and  holil  the  nnt  fnnii  tiii-iiin,u.  This  cinn- 
ju'ls  the  .shiiri  within  to  turn,  as  the  hall  races  are  spiral. 
On  the  forward  stroke  the  nuitioii  is  reversi'd  and  the  iiiii 
lurns,  the  dos^s  simply  sliding;  n\cr  the  ratchet  teeth  on 
the  nut. 

Having  heeii  \'ri\  aliead  (i  fl..  the  liiiniiiL;  up  of  ihc 
shell  and  hohliiiij-  colnnins  under  the  cvlimlers  on  the 
teed  screw  is  a  verv  simple  niatter  and  re(piires  luit  a  few 
minutes.  There  is  a  truck  under  the  shell  supported  hy 
tour  wide-tired  wheels  on  the  rock.  To  iiio\e  up,  the  col- 
umns are  nnjaeked  and  made  frei'.  Then  hv  a  worm 
gear  the  surface  of  the  sup|)ortiii,i;'  truck  is  I'aised  so  tha'. 
tlie  entire  weight  of  the  shell  and  colunuis  rests  on  the 
truck.  This  done  it  is  simply  a  matter  of  tuniin,<j-  tlu' 
feed  screw  which  i)ulls  all  under  ihe  (ylinders  again.  The 
surface  of  the  truck  is  then  lowered  and  the  columns  resi 
on  the  rock,  tlie  jacks  at  the  top  are  tightened  and  all  is 
ready  for  driving  another  6  ft.  of  tunnel. 

The  engine  driving  this  machine  is  a  double.  ni/>-in., 
tandem  cylinder,  with  an  extreme  stroke  of  8V4  in. 

To  operate  a  niachiiu'  of  this  size,  3000  cu.ft.  of  air  jier 
minute  are  required,  but  a  plant  capable  of  furnishing 
,3000  cu.ft.  per  minute  is  always  installed.  The  pur|)o.se 
of  the  excess  air  is  to  make  it  easier  on  the  compressor  am! 
boilers,  thereby  lengthening  their  lives,  and  to  always  have 
extra  power  available  if  a  long  stretch  of  very  hard  rock 
fhould  be  encountered.  In  such  cases  the  additional  air 
is  used  and  the  machine  operated  more  rapidly,  deliver- 
ing much  harder  blows,  with  the  result  that  ihe  average 
speed  is  maintained  throughout  the  work.  .V  boiler  of 
about  400  hp.  is  nece.ssary  to  operate  an  air  com])ressor 
of  the  required  capacity. 

To  operate  the  machine  on  each  shift,  one  runner  and 
helper,  two  muckers,  one  engineer  and  a  tireman  are 
necessary.  A  blacksmith  and  lielfier  are  required  one 
shift  in  three.  The  cost  per  foot  to  ilri\c  a  tunnel  with 
this  machine  ranges  from  $1  to  •$.").  according  tt)  the 
rock  and  cost  of  fuel  and  lalioi-  at  the  |ilace  of  instal- 
lation. 

Tunnels  of  large  size  can  he  driM'ii  (piirkly,  safely  and 
cheaply.  Tf  a  round  tunnel  IS  ft.  in  diameter  is  desired. 
a  tunnel  6  ft.  in  diameter  may  be  drixcn  through  the 
center,  and  from  it  hides  drilled  (i  ft.  deep  in  a  circle 
with  a  small  air  drill.  \Mien  blasted,  the  tunnel  will  be 
broken  the  full  IS  ft.  In  enlarging,  the  rock  will  be  shot 
into  the  tunnel,  where  there  is  sufficient  room  for  hand- 
ling the  debris.  The  small  tunnel  acts  as  an  air  course 
through  which  the  powder  smoke  passes,  eliminating  de- 
lays and  expense  now  ex]ierienced  in  getting  rid  of  it. 

It  was  the  idea  of  the  late  David  H.  IMoffat  to  use  a 
Karns  machine  to  drive  the  gigantic  tunnel  through  the 
divide  on  the  line  of  his  railroad,  the  Denver,  Xorthwest- 
ern  &  Pacific.  He  went  so  far  as  to  have  a  model  1^^ 
ft.  in  diameter  constructed,  but  his  untimely  death  halted 
all  preparations. 

The  tests  to  wdiich  the  Karns  machines  have  been  sub- 
jected were  severe  and  practical.  The  first  was  made  with 
a  machine  52  in.  in  diameter  through  more  than  100  ft. 
of  solid  granite  near  Boulder.  Colo.  The  mo.st  recent 
demonstration  was  a  tunnel  6  ft.  in  diameter  and  900  ft. 
long,  driven  for  the  Valley  Coal  &  Stone  Co.,  near  .Tohns- 
town,  Penn.    To  .show  the  adaptability  of  t"he  machine  to 


riMpiii-enieiil-.  a  111"  curve  was  driven  as  shown  in  the 
|)hologiiipli. 

The  machine  is  controlled  by  the  .).  i'.  Karns  Tun- 
neling iMachine  Co.,  Mercantile  Hank  Muildiiig,  IJoulder. 
Colo.  The  inventor,  ,1.  I'.  Karns,  President  of  the  com- 
pany, has  otlices  at  -MS  Citizens  Hiiildiiig.  Cleveland, 
Ohii,. 

The  Coiiimiltec  oil  Science  anil  the  .\rts  of  the  Frank- 
lin Institute',  I'hiladelpliia.  last  year  awarded  the  Kd- 
waiil  Loiigstrelh  medal  to  .Mr.  Karns  for  his  invention 
of  the  tunneling  machine. 

High  Street-car    Platforms    with  a 
Double  Folding  Step 

1  he  cars  recently  hiiili  for  the  Muskogee  Electric  Trac- 
tion Co.,  in  Oklahoma,  show  many  features  of  novelty 
and  interest;  for  instance,  extremedy  light  weight  for  a 
double-track  l.")-ft.  car  This  weight  has  been  .secured 
panially  with  the  u>e  of  platforms  level  with  the  ear 
lloor,  instead  of  ihe  drop  type,  and  very  light  side  and 
corner  posts.  The  omission  of  bulkheads  and  the  use  of 
level  platforms,  ubiili  are  but  ■)  ft.  long,  has  made  pos- 
sible a  large  body  with  a  seating  capacity  of  52  persons, 
■t-t  occu]>ying  tiat-back  cross  seats  and  eight  on  longi- 
tudinal seats  near  each  corner  post. 


Double  Foldixc.  Steps  for  Street  Cat?s  of  Muskogee 
Electhic  Tr.m'tion-  Co. 

The  cars  are  arranged  for  iirepayment  operation,  ex 
cept  that  some  of  the  usual  railings  are  omitted.  The 
platforms  are  fitted  with  doors  on  both  side.s — on  one 
side  of  each  platform  there  being  a  single  door  at  the 
motorman's  light  for  exit  only,  with  two  on  the  other 
side  for  both  exit  and  entrance  when  the  car  is  running 
in  the  opposite  direction.  The  entrance  and  exit  doors 
are  pivoted  and  work  in  uni.son  with  double  folding  steps. 
These  were  required  in  order  to  get  a  sufficiently  low  step 
with  the  very  high  platforms  which  were  necessary  in 
this  construction.  The  arrangement  of  the  step  is  shown 
in  the  accomiianviiiii:  diagram.  The  cars  were  built  bv  the 
.1.  G.  Brill  Co..  of  Philadelphia. 


Depth  of  New  Wellaml  I'anal — The  Canadian  Minister  oi 
Railways  anj  Canals  announced  at  the  recent  meeting  of  the 
Dominion  Marine  Association  held  at  Toronto,  that  it  had 
been  definitely  decided  to  make  the  locks  of  the  new  Welland 
Canal  30  ft.  deep,  although  the  canal  itself  will  be  but  24 ',4 
ft.  deep  for  the  present.  The  locks  are  to  be  built  large 
enough   to  accommodate  vessels   600   ft.   long. 
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Large    Fish  Hatchery  for  the  State  of 
Kansas 

Bv  L.  M.  Bush* 

The  new  Kansas  State  Fish  Hatchery,  located  at  Pratt, 
Kan.,  was  put  into  operation  on  Xov.  1  and  is  the  largest 
plant  of  its  kind  in  the  world.  The  hatchery  is  intended 
to  furnish  enough  small  fish  to  stock  all  the  streams  of 
the  state,  and  all  private  ponds  whose  owners  request 
fish. 


of  6.5  ft.,  and  the  other  twelve  have  a  3.5-ft.  depth.  In 
all  the  ponds,  the  depth  of  water  decreases  near  the  shore 
to  about  1  ft.  The  shallow  ponds  are  each  connected  to 
a  deep  pond  immediately  adjoining  it  by  a  concrete  cid- 
vert  or  distributor  having  no  sluice  gates.  Slots  in  the 
walls  of  these  distributors  will  permit  screens  to  be  in- 
serted and  the  small  bass,  with  which  such  ponds  are 
stocked,  may  pass  through  the  screens  into  the  shallow 
water  of  the  upper  pond  and  be  protected  from  the  larger 
fish  in  the  deep-water  pond. 

The  pond  embankments  vary  in  width  of  crt)wu  from 


Fig.   1.    1 VTAKK  Cii 
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Fig.  2.    CoxcuK'nc  ('(ii,vei!T   Hi'XmLATiNci 
Fi.ow    lo  Imuvidial  Ponds 


The  water  supply   for  the  hatchery  is  obtaine<l   by  di-  (\  ft.  In  1'^  ft.,  with  •>  on    1   side  slo])cs,  the  crown  being 

verting  the  flow  <>(  the   Xinnescah    River  liy  means  <if  a  1..')  ft.  iiliovc  tlic  water  siirriirc     .Ml  banks  between  ponds 

low  concrete  dam,  -VX)  ft.  in  length.     This  dam  was  con-  of  ditfcrent  depths  iirc  nf  (1-fl.  crdwii.  and  nil   madways 

stnictcd   on   a   foundation   protected     by     wooden    sheet-  are  of  I'^-ft.  crown.     .Ml   (jiIki-  hanks  arc  Imill    with   an 

piling,  the  piling  ])enetrating  into  the  clay   subsoil.     A  S-ft.  crouii.     The  tlnu    of  watci-  among  the  ])onds  is  l)y 

concrete  intake  chandjer  (shown  in  Fig.  1),  built  at  the  gravity,  llic  water  surface  n\'  rarli   ]iond  being  at  lea.st  6 

east  end  of  the  dam,  contains  the  central  gates  by  which  in.    lower   than    that    of   ihr   ynnu]    immediately   above   it. 

the  water  may  be  admitted   into  the  conduit,  or  turned  The  elevations  of   the   \valrr   suifaccs  arc   shown   on   the 

through  a   blow-off  pii)e  into  the  river  below  the  dam.  plan.  Fig.  .i. 


Fig.  ;!.    Plan  of  thk  Kansas  State  Fish  ITatciii.uy,  at  Pkati-,  Kan. 


The  water-8U|)ply  conduit  is  a  '<J]-in.  vitrified  clay  pipe 
laid  on  a  0.11.'J%  grade  from  the  intake  portal  to  the 
butchery  grounds,  ()H75  ft.  distant. 

The  pond  Hystem  at  the  hatchery  grounds  (sliown  in 
Fig.  3)  oonsiste  of  83  ponds  of  various  sizes,  having  a 
total  water  surface  of  (15  acres,  'i'he  wak-r-surface  area 
of  each  ))oiid  in  acres  is  shown  on  the  plan.  Fig.  3.    S<;v- 


Concrete  distributors  (shown  in  Fig.  5i).  equipjietl  with 
.«luice  gates,  are  built  in  the  bank  of  each  di-c))  poml  and 
have  .service  ]>ii)es  leading  lo  tiu'  ponds  below.  Sonu?  of 
the  distributors  have  two  ser\  ici;  pijies  leading  to  dif- 
ferent pomls,  and  others  only  one,  depemling  on  their 
locality  in  the  sy.stem.  Ordinarily  only  one  service  pipe 
from  each  distributor  will  he  in   use,  but  in  case  one  of 


enty-one  of  the  i)ondH  have  a  maximum  depth  of  water      ,|„.  p,„„i^  j^  drained  the  flow  of  water  can  l)e  diverted 

into  some  oilier  pond.     I']a<h  disi  i-ibulor  is  i'(|iii|ipc(l  with 


AHRlHtant    nciildcnt    EnKlncer,    I'rult,    Kun. 
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-pliisli  planks,  lilting  in  slots  in  the  wiills.  Id  niiiintiiiii  tlic 
hi'iiil  in  tile  pond  and  with  two  sets  of  siiTcns  Inr  krcpin^ 
till'  lisli  in  the  jxinds. 

'I'lu'  drain-pipe   lines   lor  Ihc   | il   ^vslem   ;nc   hml   ln- 

nealli  the  enihankinents  and  coniirct  cacli  disl  nhntdi-  with 
llie  main  drain,  which  has  an  (iiillel  In  ihr  i'i\<t.  Mach 
ilistrihulor  has  an  S-in.  slnii-c  yalc  iniil  rnllini;-  llic  opeii- 
\]\'j:  111  the  drain  liiii'  and.  hy  means  ol'  ihis.  any  pond  may 
he  ilraine(l  without  dislnrhiiif;-  I  he  olher  ponds.  The  e.\- 
eeption  to  this  is  the  ease  of  a  deep  ami  shaUow  pond  (mjii- 
neeted  hy  a  eiilvert.  holh  ol  which  a  iv  drained  at  the 
same  time. 

The  most  ini])ortant  items  enleriii:;  iiilo  Ihc  const  rue- 
tioii  of  the  hatchery  were  (iitl.')  ft.  of  'iJI-in.  \ilrilied  clay 
pipe.  r^Sd  ft.  of  r.'-iii..  :iS7.">  ft.  of  Hl-iii..  HI.:.'.")!)  ft.  of 
S-in.  vitrified  clay  ("ipe.  and  14(1  jialvani/.ed-iron  screens. 
Xiiu>ty-four  small  concreic  stniefiires  were  hnill.  to 
which  lit,")  hronze  litted  sluic-e  iijates  were  attached.  The 
total  earthwork  for  the  pond  emhanknients  amounted  to 
12(i,(l(MI  eu.yd.     The  cost  of  I  he  entire  plant  was  $()0,00n. 

The  hatchery  plant  was  desioned  by  Prof.  W.  ('.  Tload. 
formerly  of  the  University  of  Kansas,  lint  now  of  the 
University  of  Michi,i;an.  and  was  hiiilt  under  the  direc- 
tion of  Prof.  L.  L.  Dyche.  State  Fish  and  (xanie  War- 
den. The  eontraet  work  was  done  hy  James  A.  (ireene  & 
Co..  of  Chieago,  III. 


Embedded   Radiation  for  Heating 
Buildings 

.\  low-teniperatnre-radiation  heatiuo;  .system,  devised 
by  A.  H.  Barker,  has  been  applied  recently  to  a  gi'oup  of 
buildings  in  Liverpool.  Enoland,  the  Royal  Liver  Build- 
ings. Thi.s  particular  installation  uses  hot  water  and 
has  aboul  120,000  sq.ft.  of  radiating  surface.  The  sys- 
tem is  applicable  to  steam  heating  also.  It  is  described 
iiy  the  term  "'hot  panel  and  hot  floor  border  svstem." 
and  consists  in  heating  |>ipes  embedded  in  the  floor  and 
the  walls  near  the  surface,  the  pipes  being  arranged  in 
vertical  panels  in  the  walls  and  in  strips  around  the 
floor  of  the  room.  The  embedding  material  is  a  semi- 
conducting compositif)!!  whose  nature  is  not  stated. 

The  installation  in  question  was  described  recently  by 
Capt.  H.  R.  Sankey,  R.  E.,  in  a  lecture  before  the  Junior 
In.stitution  of  Engineers  (London,  England).  He  stated 
that  e.\])erience  in  the  Royal  Liver  Buildings  indicates 
that  the  "hot  panel  and  hot  floor  border  system"  requires 
about  the  same  amount  of  radiating  surface  as  when  ordi- 
nary liot-water  radiators  are  used,  but  that  the  heating 
apparatus  and  the  distribution  system  can  be  about  20% 
smaller  on  account  of  the  greater  efficiency  of  heating. 

In  ihe  Royal  Liver  Buildings  the  in.stallation  of  wall 
panels  consists  of  iron-frame  units  containing  i/j-in. 
drawn  lap-welded  pipe  bent  backward  and  forward,  and 
embedded  in  the  .semi-conducting  composition  aheadv 
mentioned.  The  hot  floor  border  consists  of  similar 
Vo-in.  drawn-steel  pipe  (not  bent  backward  and  forward, 
however),  embedded  about  an  inch  below  the  floor  in  a 
strip  running  around  the  room  near  the  wall,  (i  to  l.-i  in. 
wide. 

The  wall  panels  are  vertical,  and  are  set  about  l^^  in. 
away  from  the  wall;  the  space  behind  is  connected  with 
the  outside  by  a  fresh-air  grating  and  witli  the  room  by 


\\;)\  of  a  ivgisicr.  The  main  wall  behind  each  healing 
panel  IS  coaliMl  wiih  iion-conduitiiig  plaster;  the  radiii- 
iion  hy  whiih  ihc  room  is  chiefly  warmed  is  given  out 
fiiiiii  ihe  fioni  of  the  panel  and  tim  side  facing  the  wall 
sc|■\c^  III  hc'i,  111'  incomiii','  air.  Floor  l)ord(M"H  are  formed 
on  Iwii  or  nunc  -ido  nf  i-adi  lo.im  according  to  the  re- 
ipiiicTiiciii>.  'riir  rorridiir.-  ha\e  borders  0  in.  wide 
f'lrmcd  aliiiiv  each  ,idc  foi-  ihc  full  length  of  the  corri- 
dor, 'i'lie  ni:ileii;il  In  uljh  ||  jhe  lldor  pipes  are  emiiedded 
i>  aUii  ii-eij  ;iv  .-I  iliMii-  cii\ering  mi  ihc  remainder  of  lln- 
lliiiir  and   I  liii>   jniiilr-  :iic  avoided. 

Tlic  lliiiir  liiiidci>  MOil  wall  imiicU  arc  controlled  hy 
sepal-ale  \al\e>  and  in  Ihe  corridors  the  Hour  borders  are 
di\ided  lip  mill  >ecliiin>  separately  controlled  for  ad- 
.justing  the  heal  In  the  leipiirements.  (Jenerally  a  surface 
temperature  nf  Kill  In  1  Id     F.  is  maintained. 

All  joints  in  the  i/.-in.  heating  pipes  were  welderl  by 
iixyacctylenc  flame.  The  installation  (which,  as  already 
noted,  contains  about  U^0,000  .sq.ft.  of  radiating  surface) 
has  .'50,000  oxyacetylene  welds;  none  of  the.se  has  leaked 
since  the  installation  was  completed  in  I  (Ml.  Barry 
clei  trically-indicating  thermometers  are  pro\idcil  at  dif- 
ferent points  in  the  building  and  they  can  be  read  from 
the  heater  room,  thus  gning  the  necessary  indications 
for  controlling  the  amount  of  heat  supi)lied. 

The  sanie  system  has  been  ap|)lied  in  a  new  building  of 
the  .\malganiated  I'ress  in  Farringdon  St.,  Liverpool, 
and  in  the  Midland  .\delphi  Hotel.  In  the  former  case 
the  main  stairca.se,  which  has  its  wall  faced  with  marble. 
is  litted  with  heating  panels  in  the  frieze  between  the  top 
of  the  marble  casing  and  the  ceiling.  These  panels  are 
about  12  in.  wide.  In  another  jjlace  in  the  building  the 
healing  panels  were  placed  in  the  ceiling.  In  both  in- 
stances it  is  claimed  the  heating  appears  to  be  ju.st  as 
effective  as  that  at  the  floor  level. 


.\  Large  Masonry  .\roh  Bridge  has  recently  been  com- 
pleted across  the  River  Thiir  in  .Switzerland  on  the  new  rail- 
way, between  Ebnat  and  Neslau.  The  main  arch  of  this 
bridge  has  a  clear  span  of  207.6  ft.  (63.26  m.).  and  a  span  from 
center  to  center  of  the  rib  at  the  sltewbaclc  of  214.3  ft.  The 
rise  of  the  arch  is  45.4  ft.,  and  the  ribs  vary  in  thickness  from 
8.9  ft.  at  the  skewback  to  5.9  ft.  at  the  crown.  The  roadway 
is  14.0  ft.  wide  between  railways  and  carries  a  single-track 
railway  line.  It  is  carried  on  spandrel  arches  resting  on 
spandrel  columns,  which  in  turn  rest  on  the  single-barrel 
arch.  The  rib  is  built  alternating  three  and  four  rows  of 
cut  stone  voussoirs. 

E.xcavating  Machinery  for  Land  Drainage  is  being  intro- 
duced in  the  Southeastern  Drainage  District  of  the  State  of 
South  .\ustralia.  This  district  comprises  an  area  of  nearly 
2.000.000  acres,  which  requires  an  elaborate  system  of  drain- 
age for  proper  utilization  of  the  land.  At  present  the  system 
is  complete  for  a  small  area  only,  around  the  township  of 
Millicent.  The  drainage  works  have  been  in  progress  for 
several  years,  but  until  last  year  the  process  of  excavation 
had  been  very  primitive,  and  it  is  only  during  the  last  twelve 
months  that  machinery  has  been  employed  on  the  works. 
Previously,  the  method  was  not  only  primitive,  but  the  prog- 
ress was  slow.  The  varied  nature  of  the  materials  to  be  re- 
moved, however,  has  always  made  the  work  interesting,  and 
it  is  this  varied  nature  of  the  ground  vrhich  has  been  unsuit- 
;ilile  for  many  of  the  machines  of  recent  invention  and  de- 
sign. During  the  latter  part  of  1912  the  District  erected 
iwo  Ruston  &  Proctor  17-ton  steam  shovels  (with  a  bucket 
capacity  of  21.4  cu.yd.).  one  Bucyrus  drag-line  scraper  of  1  Vi 
cu.yd.  capacity,  and  one  Priestman  grab  bucket  excavator.  In 
January.  1913.  it  was  erecting  one  centrifugal  pump  dredge, 
and  an  .Austin  excavating  machine.  The  district  has  con- 
structed 1000  miles  of  drains  varying  in  size  up  to  50  ft.  bot- 
tom width,  at  a  total  expenditure  of  $2,000,000.  P.  N.  Burchell. 
who  is  located  at  Beachport.  is  Superintending  Officer  of  the 
Southeastern  Drainage  District,  under  the  Engineer-in- 
Chiefs  Department  of  the  state  government,  and  has  been 
connected  with   the  works  for  about  30   years. 
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Sewage  Pollution  of  Lake   Michigan 
from    the    Calumet  District 

The  problem  of  checkiug  the  present  aiifl  increasing 
sewage  pollution  of  the  Grand  Calumet  and  Little  C'alu- 
met  rivers  and  the  south  end  of  Lake  Michigan  is  com- 
plicated by  the  fact  that  the  district  from  which  this 
pollution  comes  is  divided  bj^  the  Illinois-Indiana  state 
line,  which  thus  arbitrarily  limits  the  jurisdiction  of 
authorities  having  regulating  power.  On  the  Illinois 
side,  the  district  is  within  the  boundaries  of  the  Sanitary 
District  of  Chicago,  but  there  is  no  corresponding 
authoritj'  on  the  Indiana  side.  The  serious  conditions  of 
pollution  at  this  part  of  the  lake,  and  its  relation  to  the 
public  health  of  several  towns  and  cities  have  been  re- 
viewed in  our  columns,*  and  the  Sanitary  District  of  Chi- 
cago has  recently  called  the  attention  of  Governor  ^Ear- 
shall  of  Indiana  to  the  necessity  of  t.nking  .some  steps  for 
the  control  of  the  situation  by  some  public  authority.  It 
is  pointed  out  that  the  Indiana  State  Board  of  Health 
has  called  attention  to  the  existing  nuisance  in  the  Calu- 
met River  at  Hammond  and  the  adjoining  towns,  and 
has  emphasized  the  prevalence  of  extremely  high  typhoid 
rates,  which  indicate  ])olluted  water  wherever  taken  from 
the  southern  end  of  the  lake. 

The  Sanitary  Di.strict  of  Chicago  is  now  constructing  a 
canal  from  the  Calumet  River  to  communicate  with  the 
main  drainage  channel  at  the  "Sag,"  in  order  to  divert 
the  .sewage  of  the  southern  part  of  Chicago  from  Lake 
Michigan,  and  it  is  believed  that  when  this  is  completed 
the  Indiana  cities  should  be  prepared  to  keep  their  end 
of  Lake  Michigan  reasonably  free  from  pollution.  If 
they  wisli  to  divert  the  .sewage  from  the  lake  and  to  turn 
it  into  the  Calumet  River,  the  Sanitary  District  will  re- 
quire that  the  effluent  lie  in  such  shape  as  to  require  no 
additional  oxygen  for  its  purification.  The  opinion  of 
the  engineers  of  the  Sanitary  District  is  that  the  most 
good  can  be  accomplished  by  the  organization  of  a  sani- 
tar\-  district  in  northern  Indiana,  which  will  include  all 
towns  draining  into  the  Grand  Calumet  and  Little  Calu- 
met rivers  and  Lake  Michigan.  The  population  is  grow- 
ing fast  and  spreading,  so  that  conditions  are  rajjidly 
becoming  worse  and  affecting  a  greater  territory.  A  non- 
putrescible  effluent  from  Indiana  will,  therefore,  be  a 
necessity  if  it  is  taken  into  the  Calumet-Sag  Canal.  The 
engineers  have  made  a  preliminary  study  of  a  system  for 
tJie  sewage  of  the  Calumet  district  in  Indiana,  including 
not  onlj'  intercepting  sewers  and  sewage-pumping  sta- 
tions, but  also  complete  treatment  works,  including  grit 
chambers,  Indioff  tanks,  sprinkling  filters  and  secondary 
Bottling  basins.  By  this  combination  a  very  stable  efflu- 
ent will  be  secured,  which  will  require  no  additional 
oxygen  from  diluting  water,  and  will  prevent  a  nuisance 
in  the  Calumet  River  as  well  as  prevent  the  formation  of 
sludge  de])osith.  The  total  estimated  cost  of  the  works, 
including  allowance  for  engineering  and  contingencies,  is 
$1,858,238,  with  an  annual  cost  of  $214,570.  including 
interest  and  depreciation  as  well  as  operating  charges. 
This,  however,  dfies  not  cover  the  cost  of  the  treatment 
required  at  Gary,  Ind.  Excessive  storm  water  flows  are 
1o  be  divertofl  to  the  river  without  treatment,  but  should 
it  he  decided  to  disinfect  the  portion  of  the  storm  water 
discharged  in  Illinois,  the  Indiana  jiortion  of  such  water 
should  be  disinfected  also. 
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Some  Curious  Exhibits  at  the    1913 

Motor  Boat  Show  in  New 

York   City 

A  considerable  part  of  the  space  at  the  annual  Motor 
Boat  Show,  held  at  Madison  Square  Garden  during  the 
week  of  Feb.  ]  .5-22,  was  devoted  to  the  exhibition  of  vari- 
ous .styles  of  hydroplane  boats.  Single  and  multiple 
stepped,  V-shaped,  and  center-slotted  bottoms  were  shown 
and  the  bow  shapes  ranged  from  the  vertical  to  the  modi- 
fied sco^\'  type.  There  seemed  to  be  no  standard  type  or 
design  of  motor,  and  the  number  of  cylinders  appeared 
to  bear  not  the  slightest  relation  to  the  size  or  power  re- 
quirements of  the  engines.  Some  small  six-cylinder 
motors  were  shown,  also  some  large  two-  and  four-cylin- 
der engines. 

A  model  of  the  "Baby  Reliance  II,"  and  the  original 
"Peter  Pan  V"  were  among  the  features  exhibited  which 
attracted  most  attention.  Eac-h  of  these  boats  has  made 
a  speed  above  40  ni.p.h.  Another  boat  shown  was  a  40-ft. 
hydroplane  designed  for  65  m.p.h.  and  "guaranteed" 
for  60  m.p.h.  This  boat  has  not  yet  had  an  opportunity 
to  prove  its  ability  to  achieve  such  a  speed. 

The  Curtiss  Flying  Boat  is  a  hybrid  craft  which  can 
either  roll,  fioat  or  fly,  so  that  it  is  at  home  on  the  earth, 
in  the  water  or  in  the  air.  The  boat  hull  is  of  wood,  26 
ft,  long,  with  a  beam  of  about  4  ft.  Small  wheels,  which 
can  be  raised  and  lowered  at  will,  enable  the  boat  to  travel 
on  fairly  level  ground,  such  as  a  smooth  road  or  beach. 
A  superstructure  carrying  biplane  wings  is  attached  lo 
the  boat  near  the  center  and  carries  tlie  driving  motor 
and  single  large  propeller.  The  boat  is  driven  by  this 
air  propeller  whether  traveling  on  land,  water  or  air, 
and  with  it  speeds  of  50  m.p.h.  on  the  water  and  over  60 
in.]).!!,  in  the  air  are  claimed.  The  weight  of  the  Flying 
Boat  completely  equipped  is  about  KiOO  lb. 

The  engine  used  in  this  craft  is  an  8-cylinder,  4-cyclc 
machine,  with  two  sets  of  cylinders  set  5)0°  apart.  The 
engine  weighs  about  290  lb.  and  is  rated  at  75  hp. 

Xotable  engineering  skill  has  been  displayed  in  work- 
ing out  the  problem  of  controlling  the  o])cration  of  this 
craft  in  the  air.  The  designer  has  contri\ed  to  produce 
stability  automatically  l)y  the  natural  motions  of  the 
driver  in  maintaining  his  own  equilibrium.  The  steer- 
ing wheel  is  double,  so  that  either  of  the  two  occupants 
can  guide  the  machine  without  moving  from  his  seat. 
The  turning  of  this  wheel  controls  the  lateral  turning  of 
the  machine.  The  raising  and  lowering  operations  are 
controlled  by  the  relative  positions  of  the  steering  wheel 
shaft,  which  is  pivoted  at  its  lower  end  so  that  it  swings 
freely  in  a  fore  and  aft  direction.  In  case  the  craft 
should  show  a  sudden  tendency  to  rise,  the  o]ierator  would 
naturally  lean  forward  to  maintain  his  own  equilibrium, 
and  this  movement  communicated  to  the  steering-wheel 
shaft,  acts  to  force  the  craft  back  to  a  stable  position.  A 
similar  righting  action  is  everted  in  case  the  plane  tends 
to  dip  downward.  To  help  in  maintaining  a  stable  con- 
dition while  making  turns,  (he  boat  is  equiiqtod  with  two 
small  auxiliary  planes  between  and  at  the  extremities  of 
the  main  planes.  These  smaller  planes  are  actuated  hy 
n  system  of  levers  so  connected  that,  when  on  turning  the 
machine  tends  to  dip  too  much  to  one  side  or  the  other. 
I  he  natural  tendency  of  the  occupant  to  lean  toward  the 
high  side  will  operate  to  restore  equilibrium. 
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rloselv  riillowiiijj;  till' iliiitli  of  llic  urfMi  Aiiicriiiin  cii- 
jjilK'or,  .iohii  Frit/.,  (onics  Ihc  news  «[  llic  ili'alh  (if  mir 
of  tlio  most  iMiiiiu'iit  ciiiriiu'crs  of  (ircMl  Hritaiii,  Sir 
William  While  As  iiiMiiy  of  our  rciKlcrs  will  re- 
call. Sir  William  \\as  the  rc(i|iiciit  of  thu  .lohii  Frit/ 
iiifdai  from  tlic  Hoard  of  Award  rciircseiitiiiK  tlu-  ciij;!- 
iieeriiig  soidotics  of  America  at  a  notable  <ratht>riiif;  in 
New  York  City  in  the  fall  of  I'-'ll. 

Few  English  engineers  of  the  present  day  were  as 
widelv  known  in  the  Cnited  Siales  as  Sir  William 
White,  and  none  has  won  a  wider  einle  <if  friends.  |{ead- 
ers  of  the  biography  of  .John  Frit/.,  whieh  we  printed  a 
fortnight  ago,  will  be  interested  to  compare  his  career 
with  that  of  the  famous  English  engineer.  Each  of 
these  men  achieved  the  highest  pinnacle  of  profes-sional 
honor  and  success,  and  were  loved  by  fellow  members 
of  their  profession  throughout  a  wide  circle  as  few  men 
have  been.  Each  of  these  men  won  his  notable  suc- 
cess solely  by  his  own  industry  and  ability  and  fine 
personal  qualities. 

It  has  been  well  said  that  to  achieie  great  success 
constitutes  one  of  the  severest  tests  to  which  any  man 
can  be  subjected.  Different  as  these  two  great  engineers 
were  in  many  personal  qualities,  they  were  alike  in  this, 
that  success"  left  them  absolutely  unspoiled.  Modesty, 
siini>licity  and  genuineness  were  essential  notes  in  the 
character  of  each.  The  many  American  engineers  who 
knew  Sir  William  White  will  unite  with  their  British 
brethren  in  deep  regret  that  he  was  not  spared  to  en- 
jov  for  many  more  years  the  honors  he  had  so  well 
earned. 

More  Information  Concerning 
Tunneling  Machines 

Four  or  five  years  ago,  as  many  of  our  readers  will  re- 
call, there  was  considerable  agitation  concerning  the  de- 
velopment of  machines  for  driving  tunnels  by  chopping 
the  rock  into  chips  by  mechanical  power.  A  number  of 
such  machines  were  invented  and  a  few  were  actually 
built  and  tried.  On  page  572  of  our  is.sue  of  May  27. 
UH)St.  a  brief  review  and  description  was  given  of  a  num- 
ber of  these  machines. 

It  is  scarcely  strange  that  the  years  which  have  elapsed 
since  that  tinie  have  not  been  sufficient  to  bring  any  of 
the.se  machines  to  commercial  success,  for  the  mechanical 
difficulties  involved  in  the  design  of  such  a  machine  are 
extremely  great.  Many  engineers  indeed  think  they  are 
.so  great  as  to  be  insurmountable.  The  problem  is  one, 
moreover,  where  experimenting  must  be  done  on  a  large 
scale  and  involves  heavy  expense:  anrl  the  usual  dilficul- 
ties  of  inventors  in  securing  capital  for  revolutionary  new- 
devices  are  quite  sufficient  to  account  for  the  slow  progress 
of  the  tunneling  machine. 

Tlie  inventors,  however,  have  not  gixen  up  the  fight. 
.V  few  months  ago  we  inspected  a  new  tunneling  machine 
built  bv  Dr.  Olin  F.  Proctor  in  a  machine  shop  in  New 


York  Cily.  wlin  h  has  since  that  time,  we  iinilersUiiid,  been 
siilijcetcil  to  actual  trial.  Elsewhere  in  Ibis  issue  a  con- 
tributor in  Salt  Lake  City  gives  an  account  of  the  Karus 
machine,  considerably  fuller  than  any  which  lias  been 
heretofore  |)iihlished.  We  have  information  from  other 
sources  that  the  late  Da\i(l  II.  Moffatt  and  his  associates 
gave  .serious  consideration  to  the  Karns  tunnrding  ma- 
chine for  driving  their  projected  great  liinnel  through  the 
Continental  divide. 

It  is  noteworthy  that  the  pro|iosal  of  tho.se  backing  the 
Karns  machine  is  not  to  drive  full-sized  railway  tun- 
nels, but  only  an  advance  heading  6  ft.  or  so  in  diameter. 
Ordinary  drilling  and  blasting  methods  would  then  be 
u.sed  to  enlarge  the  heading  to  the  final  croPS-.<ectioii  de- 
sired. 

.\.  (linieidty  whjch  would  he  met  in  this  mi'tiioil  of 
operation,  however,  would  be  the  trouble  in  keeping  in- 
tact the  large  compressed-air  mains  which  are  rcciuired 
to  supply  the  air  to  the  tunneling  machine.  These  mains 
would  be  liable  to  frequent  breakage  if  drilling  and  blast- 
ing were  going  on  at  the  bench  behind  the  machine.  Of 
course,  where  time  was  not  iniiwrtant.  the  tunneling  ma- 
(hine  could  be  driven  clear  through  the  heading  first  and 
the  bench  could  be  taken  out  afterward. 

Without  being  too  sanguine  as  to  the  ultimate  suc- 
cess of  tunneling  machines,  it  may  at  least  be  said  that 
their  inventors  de-serve  some  credit  for  their  courage  and 
persistency  in  endeavoring  to  ])erfect  their  devices  con- 
sidering the  very  great  ditficulties  which  they  have  in  face. 

The  Financial   Aspect  of  Railway 
Terminal  Electrification 

Eight  or  ten  years  ago  numerous  projects  were  in 
the  air  for  the  operation  of  railway  terminal  and  su- 
burban lines  by  electricity.  Elaborate  investigations 
were  carried  out  for  a  number  of  important  railways 
looking  to  the  electrification  of  terminal  and  suburban 
lines  in  the  vicinity  of  Xew  York.  Boston,  Chicago, 
and,  we  believe,  one  or  two  other  cities. 

One  hears  not  infrequently  the  inquiry  from  laymen 
as  to  why  nothing  further  is  being  done  toward  carry- 
ing these  various  projects  into  effect.  An  excellent 
answer  to  such  inquiries  is  furnished  in  the  recent  tes- 
timony given  by  James  J.  Hustis,  Vice-President 
of  the  Xew  Y'ork  Central  R.R.  and  in  charge  of  the 
Boston  &  Albany  K.R..  which  is  leased  by  the  Central, 
before  the  railroad  committee  of  the  Massachusetts  Leg- 
islature. 

That  body  has  now  before  it  a  bill  which  comes  up  ev- 
erv  year  compelling  the  various  railways  around  Boston 
to  adopt  electricity  for  the  propulsion  of  all  trains 
within  the  city  limits.  It  may  be  remarked  in  the  first 
place  that  in  view  of  the  extended  experience  of  the 
Xew  York  Central  with  electric  operation  at  its 
Xew  York  terminal,  Mr.  Hiistis  can  speak  with  large 
authority  on  the  subject. 
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At  the  outset  of  his  testimony  Mr.  Hustis  stated 
that  he  did  not  appear  before  the  committee  to  oppose 
electrification,  because  the  question  was  not  whether 
the  railroads  should  be  required  to  electrify  their  lines 
but  whether  the  Boston  &  Albany  R.R.  should  be  re- 
quired by  legislation  to  incur  an  annual  net  loss  in  its 
operation  of  at  least  half  a  million  dollars  a  year  as  the 
result  of  such  electrification. 

Should  the  legislature  decide  to  require  this  from  the 
railway  company,  it  must  consider  what  the  effect  of 
such  legislation  would  be  not  only  upon  the  railway 
company  and  its  property,  but  upon  the  public  which 
it  serves.  We  quote  further  from  Mr.  Hustis'  testimony 
as  follows: 

The  railroad  recognizes  further  that  certain  advantages 
would  accrue  to  it  under  electrification.  It  would,  for  in- 
stance, admit  of  greater  use  being  made  of  existing  facilities 
and  allow  the  railroad  to  expand  its  suburban  service  at  cer- 
tain hours  of  the  day.  when,  under  steam  operation,  the  limit 
of  existing  facilities  has  been  almost  reached.  It  would  be 
possible  also  to  effect  certain  economies  under  electric  oper- 
ation that  are  not  possible  under  existing  conditions. 
Whether  it  would  add  to  safet.v  in  operation  Is  uncertain, 
and  cannot  be  determined  from  the  limited  experience  under 
electric  operation. 

To  prepare  the  road,  that  is.  to  equip  it  for  electric  oper- 
ation, and  remodel  the  stations,  tracks  and  signals,  and  to 
provide  the  necessary  equipment  for  a  proper  electric  opera- 
tion for  passenger  service  within  the  Metropolitan  district 
will  cost  approximately  $6,413,300.  after  making  a  very 
liberal  allowance  for  equipment  released.  Allowing  for  the 
normal  Increase  in  travel  and  for  all  possible  economies 
under  electric  operation,  it  has  been  carefully  estimated  that 
electrification  would  entail  an  added  net  loss  in  operation  of 
nearly   $550,000   per   annum. 

The  gross  passenger  revenue  derived  in  the  district  under 
consideration,  including  all  classes  of  tickets  and  the  propor- 
tion of  the  revenue  on  passengers  entering  and  leaving  Bos- 
ton from  or  for  points  west  of  South  Framingham.  is  ap- 
proximately $1,300,000. 

These  figures,  it  is  to  be  noted,  ai'e  not  mere  olliiand 
estimates,  but  were  verified  by  the  State  Commis- 
sion of  1911.  It  should  be  understood  also  that  these 
estimates  are  based  on  the  cost  of  electrifying  the  road 
for  jiojisenger  service  only. 

It  has  been  proposed  that  the  increased  operating 
expenses  siiould  be  met  by  increasing  the  passenger 
fares  in  this  district.  This  would  mean,  however,  that 
the  present  fares  would  have  to  be  raised  fully  40%. 
There  is  no  doubt  that  the  public  would  not  endure 
such  an  increase;  and  further,  if  it  wei-f  made,  it  would 
defeat  its  own  purjjo.se,  for  traffic  would  be  diverted  to 
the  trolley  lines  in  such  an  amount  that  prol)ai)ly  the 
higher  fares  would  yield  less  revenue  than  llic  present 
fares. 

Those  who  advocate  electrification  fall  back  ujion  the 
argument  that  the  traffic  would  be  increased  thereby; 
but  i:t  order  that  the  company  should  increase  its  net 
passenger  earnings  sufficient  to  pay  the  interest  on 
the  investin  -nt  neces.sary  for  electrification,  the  present 
volume  of  passenger  traffic  would  have  to  be  doubled. 
As  Mr.  Husti."*  well  says,  the  posibilities  of  any  such 
cnorinoiiK  growth   in  traffic  are  exceedingly  remote. 

It  should  l)e  iindcrslood  that  the  estimates  above 
recited  cover  the  cost  of  electrifying  the  line  for  ])as- 
.■lenger  service  only.  If  the  company  were  comiK'Hed  to 
electrify  all  its  freight  lines  as  well,  the  cost  would  be 
eimrinoiisly  increase^].  Mr.  Hustis  stated  that  to  eicc- 
trifv  the  nr>stoii  &  .Mbiiny's  Grand  .Timet ion  liranch 
would  for  the  work  of  grade-croKsing  elimiiiHlion  alone 
cost  approximately  $l,r>00,00(). 


In  concluding  his  testimony.  Mr.  Hustis  gave  a  clear 
statement  of  the  contrast  between  the  financial  condi- 
tion of  his  company  to-day  compared  with  that  of  ten 
or  twenty  years  ago.  Since  the  conditions  he  recites 
are  true  of  many  other  railway  companies  as  well  as  the 
Boston  &  Albany,  we  quote  from  his  testimony  as  fol- 
lows : 

Because  the  Boston  &  Albany  R.R.  was  once  a  prosperous 
property  with  ample  surplus  enabling  it  to  pay  STr  and  make 
many  expensive  improvements  from  income,  it  is  still  as- 
sumed that  there  is  no  valid  reason  why  it  should  not  con- 
tinue to  do  so.  It  has  two  principal  sources  of  income,  (1) 
from  the  transportation  of  passengers:  (2)  from  the  trans- 
portation of  freight.  The  balance  from  mail,  express,  etc., 
is  relativel.v  small. 

The  passenger  and  freight  rates  have  remained  practically 
stationar.v  for  the  past  ten  years  or  more.  The  rate  per 
passenger  mile  last  year  ^vas  1.791c.  The  rate  per  ton  mile 
last  year  was  0.S4SC.  These  rates  are  substantially  the  same 
as  at  the   time  of  the  lease   to  the  New  York  Central   in   1900. 

E.xpenses  for  material  and  labor  have  increased  tremend- 
ously during  this  period:  fuel,  for  instance,  one  of  the  largest 
single  items  of  expense,  being  19%  of  the  total  operating  ex- 
penses, has  increased  approximately  25%  in  cost  per  ton  since 
1900.  Passenger  cars,  which  in  1900  cost  $6751.  today  cost 
$15,750,  an  increase  of  133<;;.  Freight  cars,  which  in  1900 
cost  $550,  today  cost  $1025,  an  increase  of  86%.  Native  ties 
which  in  1900  cost  45c.,  today  cost  65c..  an  increase  of  44%. 
The  cost  of  lumber  has  increased  about  50%.  Passenger  lo- 
comotives, which  in  1900  cost  $13,800.  today  cost  $23,700.  an 
increase  of  72%.  Engine  houses  for  the  smaller  engines 
cost  $2000  per  stall  in  1900;  today  the  cost  is  $7000  per  stall, 
an  increase  of  $150,000  for  a  thirty-stall  house. 

While  there  have  been  some  economies  in  operation,  par- 
ticularly in  the  freight  service,  by  reason  of  the  use  of 
heavier  power,  it  has  not  been  at  all  commensurate  with  the 
inci'ease  in  the  cost  of  equipment.  So  fai"  as  the  passenger 
service  is  concerned  the  increased  weight  of  passenger  equip- 
ment has  almost  entirely  offset  the  increase  in  the  weight  of 
locomotives. 

During  this  period  wages  have  likewise  increased,  and 
this  has  been  particularly  true  during  the  past  several  years 
when  increased  wages  and  improved  conditions  have  resulted 
in  increased  compennsation  as  follows;  lingineers,  35 Vi:  fire- 
men. 39%;  conductors,  34""';  ;  trainmen,   42%;   yardmen.  54%. 

It  must  be  apparent  from  the  foregoing  that  the  operating 
management  of  the  Boston  &  Albany  is  satisfactorily  hand- 
ling a  very  largely  increased  traffic  at  rates  which  are  sub- 
stantially the  same  as  twelve  years  ago.  and  with  reasonable 
expedition,  regularity  and  econom.v.  It  has  suffered  In  Its 
operating  showing,  as  have  all  the  railroads,  in  the  enormous 
increases  in  expenses,  yet  its  unit  costs  of  operation  com- 
pare favorably  with  other  roads  of  similar  character.  The 
lessee  company  has  moreover  not  allowed  the  yearly  deficit 
since  1906  to  stand  in  the  way  of  appropriating  more  money 
for   improvements. 

It  has  now  reached  a  point  where  the  volume  of  business, 
at  the  rates  which  have  been  in  effect  for  more  than  a  de- 
cade, just  about  enables  it  to  meet  Its  operating  expenses, 
taxes,  interest,  and  rentals,  leaving  practically  no  surplus. 
Any  contraction  In  its  volume  of  business,  any  reductions  in 
rates,  or  any  additional  burdens  (such  as  that  proposed  by 
compulsory  electrification)  would  prevent  the  road  from 
earning  its  guaranteed  rental,  and  would  restore  or  Increase 
the  annual  deficit,  which  on  the  date  of  the  last  report  to  the 
Railroad   Commission   aggregated   $5,000,000. 


A    Huge   Piece  of  Engineering  Work. 

It  is  probable  iliat  no  law  ever  enacted  by  Congress, 
not  even  excepting  the  aci  ju-oviding  for  the  construc- 
tion of  the  I'aiiama  Canal,  involves  a  larger  amount 
of  engineering  work  and  a  larger  outlay  of  money  for 
engineering  services  than  the  Railway  A'aluation  Act 
wiiicii  became  law  last  week. 

Our  readers  will  recall  tiint  a  niimber  of  the  states 
have  already  undertaken  and  carried  through  a  valuation 
of  the  railway  jtroperly  within  the  state.  We  may  men- 
tion especially  the  states  of  Michigan,  Wisconsin  and 
New  Jersey    in   which,   we   believe,   the   work   has   been 
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must  tlioniughly  iloiio.  The  records  of  such  state  ap- 
praisals already  made  will  doubtless  be  utilized  to  a  con- 
siderable extent  in  the  ai>]iraisal  work  to  be  undertaken 
by  the  Federal  (tovernnient.  With  these  c.xce])tioMs,  the 
work  of  valuation  will  have  to  be  done  from  the  bej^in- 
iiiuij;  and  particularly  in  the  older  states,  the  amount 
of  researdi  and  investijintion  and  overhauling  of  old 
records  that  will  have  to  be  gone  tlirough  with  to  comply 
\\  ith  the  law's  requirements,  is  nothing  less  than  ap]>ull- 
ing. 

In  view  of  tiie  gical  iiM))ortance  of  this  work  to  engi- 
neers, we  have  rei^riuted  on  another  page  of  this  issue 
the  act  in  full  as  passed  by  the  Senate  on  Feb.  2! 
and  concurred  in  by  the  House  of  Re])resentatives  on 
Feb.  27.  The  bill  originated  in  the  House  (Xo. 
22,593)  and  was  commonly  known  as  the  Adamson  l->dl. 
In  the  Senate,  however,  the  bill  was  practically  entirely 
rewritten.  It  is  stated  that  this  rewriting  was  done  under 
tlie  personal  guidance  of  Senator  La  FoUette,  with  the 
advice  of  Dr.  B.  H.  Meyer  of  the  Interstate  Commerce 
Connnission. 

It  should  be  noted  in  the  first  place  that  tiie  act  pro- 
vides not  merely  foi'  the  valuation  of  railway  property, 
but  of  the  property  of  every  common  carrier  subject  to 
the  Interstate  Commerce  Law  at  the  present  time,  or 
which  may  hereafter  be  brought  under  its  jurisdiction. 
This  means,  of  course,  that  the  property  of  water  carriers 
and  express  companies  doing  interstate  business  is  like- 
wise subject  to  valuation. 

The  Commission  is  authorized  to  employ  such  experts 
and  other  assistants  as  may  be  necessary  to  make  the  ap- 
praisal required  but  nothing  is  said  regarding  the  rates 
of  compensation  of  such  experts.  In  fact  the  act  car- 
ries no  appropriation  and  in  order  to  make  it  efitective 
an  appropriation  of  $500,000  has  been  inserted  in  the 
General  Deficiency  Appro]irintion  Bill. 

It  is  particularly  noteworthy  that  the  law  definitely 
specifies  that  the  valuation  is  to  be  in  detail.  An  in- 
ventory of  all  the  property  of  every  common  carrier  is 
to  be  made,  and  for  each  and  every  piece  of  property 
there  must  be  ascertained  and  reported  in  detail:  (1) 
its  original  cost  and  all  that  has  been  expended  upon 
it  since;  (2)  the  cost  at  the  present  time  of  its  re- 
production new;  (3)  the  cost  of  its  reproduction  less 
its  dejireciation. 

In  obtaining  these  figures  of  cost,  no  haphazard  esti- 
mate will  do,  for  the  law  demands  specifically  that  an 
analysis  of  the  method  by  which  these  several  costs  are 
obtained  must  be  furnished. 

The  above  refers  to  the  appraisal  of  the  physical 
property  only.  The  Commission  is  instructed  to  ascer- 
tain and  report  separately  other  values  and  elements  of 
value  if  any  in  the  property  of  each  common  carrier. 
This  clause  refers  doubtless  to  such  elements  as  fran- 
chises, good  will,  etc. 

A  question  as  to  the  right  of  a  public  service  cor- 
poration to  earnings  on  the  unearned  increment  in  the 
value  of  its  real  estate  holdings  is  suggested  by  a  clause 
which  requires  that  the  appraisers  shall  report  in  detail: 

First,  the  original  cost  of  all  land,  rights-of-way  and  ter- 
minals in  use  at  the  time  they  were  acquired:  secondly,  the 
present  value  of  the  same,  and,  thirdly,  the  original  and  pres- 
ent cost  of  condemnation  and  damages  or  other  expenditures 
incurred  by  the  railway  in  their  acquirement  in  excess  of 
their  original  cost  or  present  value. 

Clause  i  of  the  law  is  one  which  will  require,  in  Xew 


Mngland  and  the  Middle  States  especially,  an  amount  of 
antiquarian  delving  into  old  reconls  that  would  rival  the 
labors  of  a  genealogist.  This  clause  requires  the  Com- 
mission to  investigate  the  history  and  organization  of  tlie 
present  and  any  pii^vious  corporations  ojterating  llie 
property,  to  report  ui)on  any  increases  or  ilecreases  in 
stoc-ks,  bonds  or  other  securities,  upon  the  moneys  re- 
ceived by  any  issues  of  .securities,  upon  the  syndicating, 
banking  and  other  financial  arrangements  by  which  the 
securities  were  jilaccd,  and  finally  a  blanket  requirement 
that  a  report  shall  be  made  upon  the  expeM<liture  of  all 
moneys  and  the  ])urp().-cs  Inr  which  the  same  were  ex- 
pended. 

Umler  clause  5,  the  Commission  through  its  examiners, 
is  to  ascertain  the  amount  and  value  "of  any  aid,  gift, 
grant  of  right-of-way,  or  donation  made  by  any  federal, 
slate  or  municipal  government,  or  by  individuals,  a.s- 
sociations  or  corporations."  Land  grants  arc  also  to 
be  investigated  and  the  amount  of  money  which  any 
corporation  iias  realized  from  such  laud  grants  to  the 
])iesent  time. 

The  purpose  of  the  requirements  in  this  clause  is  in 
no  way  indicated.  Doubtless  it  is  intended  to  settle  the 
question  to  what  extent  the  railways  and  other  common 
carriers  actually  paid  for  their  present  property,  on 
wiiich  they  are  endeavoring  to  earn  dividends,  and  to 
what  extent  they  acquired  it  as  a  free  gift. 

The  Commission  is  to  begin  the  appraisal  within  60 
day.s  after  the  approval  of  the  act  and  prosecute  the  same 
as  rapidly  as  possible,  reporting  its  progress  to  Congress 
at  the  beginning  of  each  regular  session  until  the  work 
is  completed.  Railway  corporations  and  others  subject 
to  this  law  are  required  to  furnish  a.:  may  be  required, 
maps,  profiles,  contracts,  reports  of  engineers  and  any 
other  documents,  records  and  papers  or  ^ropies  thereof 
which  may  be  called  for  in  aid  of  the  work  of  appraisal. 
Such  corporations  must  cooperate  with  and  aid  the  Com- 
mission in  the  work  of  valuation  to  such  extent  as  the 
Commission  may  order  and  the  Commission  is  given  au- 
thority "to  enact  rules  and  regulations  which  will  have 
the  full  force  and  effect  of  law." 

The  valuation  is  not  merely  to  be  made  once  and  for 
all,  but  is  to  be  kept  up  continuously  to  date.  It  is  to 
show,  moreover,  not  only  the  valuation  of  the  properties 
of  each  corporation  as  a  whole,  but  also  the  valuation  of 
each  corporation's  property  within  the  boundaries  of  each 
state,  so  that  it  will  be  available  for  state  taxation  pur- 
poses. 

The  concluding  paragraphs  of  the  act  establish  a 
method  by  which  the  valuation  when  made  may  hecome 
final  aud  authoritative  as  prima-faeid  evidence  in  any 
proceedings  before  the  Interstate  Commerce  Commission 
or  ill  any  Court.  Briefly  summarized,  when  the  tentative 
valuation  of  the  property  of  any  corporation  is  complet- 
ed, formal  notice  wnll  be  given  To  the  corporation  and  also 
to  the  Attorney-General  of  the  United  States  and  the 
Governor  of  the  state  in  which  the  property  is  located. 
A  period  of  30  days  after  such  notice  is  allowed  for  fil- 
ing protests  against  the  tentative  valuation.  In  the  ab- 
sence of  such  protests,  the  valuation  becomes  final.  In 
case  any  protest  is  filed,  proceedings  before  the  Commis- 
sion to  determine  the  validity  of  such  protest  and  fix 
the  final  valuation  of  the  property  are  ]irovided  for. 

It  would  be  difiieult  to  exaggerate  the  importance  of 
this  act,  not  only  to  the  corporations  affected  but  to  tlie 
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])ul)lic.  The  i>ublic  is  affected  not  merely  because  the 
rates  to  be  charged  bv  railways  -.lu  other  lorijoratioiis 
under  the  law  are  iu  future  likcl  *o  be  fixed  ou  the  ba<is 
of  the  valuations  now  provided  for:  but  because  the  pub- 
lii-  is  first  and  last  the  owner  of  the  railways.  The  stock.< 
and  bonds  of  railways  and  other  corporations  affected  by 
this  law  are  held  not  only  by  private  individuals  num- 
bering probably  a  million  or  more  in  this  comitry,  but 
are  held  also  iu  enormous  quantities  by  insurance  com- 
lanies,  savings  banks,  and  other  financial  institutions 
holding  trust  funds.  Every  man  with  a  savings  bank  de- 
posit or  a  life  insurance  policy,  therefore,  is  vitally  in- 
terested that  the  valuation  of  the  railways  ar.d  otiier 
corporations  which  Congress  has  ordered  shall  be  ;;  fnir 
and  accurate  one. 

It  would  be  easy  to  criticize  the  provisions  of  the  law 
.•!■  detail.  It  is  extremely  doulitful.  for  example,  whotlier 
the  attempt  to  unearth  all  the  past  financial  transactions 
of  the  corporations  is  worth  the  expense  it  wilt  involve. 
Because  common  stock  may  have  been  given  as  a  bonus 
to  the  people  who  subscribed  for  the  bonds  of  a  railway 
built  ten,  or  twenty,  or  fifty  years  ago,  there  would  be  no 
justice  in  saying  that  the  present  owners  of  the  stock, 
wliich  may  have  changed  hands  twenty  times  since  its 
original  issue,  are  not  fairly  entitled  to  whatever  frac- 
tion of  value  it  may  re])resent  of  the  corporation's  assets. 
The  law,  however,  specifically  requires  this  and  similar 
delving  into  financial  and  engineering  history.  We  will 
merely  express  the  hope  that  the  Commission  in  the  ex- 
erci.se  of  its  discretion  will  place  the  emphasis  in  its 
work  on  the  really  im])ortant  features  of  the  law  ami  not 
on  those  which  when  carried  out  can  serve  no  useful  pur- 

pO.M'. 

In  view  of  the  vital  imblic  importance  of  this  great 
work,  it   is  to  be  hojicd   liiat  Congress  and  the  Commis- 


sion in  arranging  for  its  prosecution  will  see  to  it  that 
it  is  placed  in  the  hands  of  engineers  of  high  standing        | 
and  that  the  salaries  are  fixed  at  a  level  high  enough  to 
secure  the  services  of  such  engineers. 

It  must  be  said  frankh-  that  some  of  the  work  which 
the  Interstate  Commerce  Commission  is  already  prose- 
cuting is  falling  far  short  of  what  it  should  accomplish 
in  public  usefulness  and  is  iu  fact  iu  great  degree  wasted 
because  the  Commission  cannot  or  will  not  pay  salaries 
sufficient  to  secure  high-class  engineers.  It  is  to  be 
hoped  that  this  error  will  not  be  itjjcated  in  uiulertakiug 
the  enormous  task  of  valuing  the  railways  in  the  United 
States. 

It  is  not  to  be  supposed  that  the  railways  and  other 
corporations  will  sit  calndy  by  aiul  do  nothing  while  ap- 
praisal of  their  j)roperties  is  being  made  by  the  federal 
autliorities.  Without  doubt  they  will  take  measures  to 
duplicate  the  work  the  Federal  (Jovernment  is  to 
undertake,  so  far  as  the  information  is  not  already  avail- 
able in  their  own  records.  This  means  or  ought  to  mean 
that  there  should  be  a  very  active  demand  on  the  part  of 
the  railway  companies  during  the  next  sixty  days  for  the 
services  of  every  well  known  engineer  who  has  had  ex- 
])erience  in  valuation  work.  The  railways  will  undertake 
this  work  for  their  own  ])rotection  and  not  by  any  means 
to  stand  in  the  way  of  the  Commission  engaging  the  ser- 
vices of  high-class  men,  provided  it  desires  to  do  so  and 
to  ))ay  the  price.  In  fact  it  is  distinctly  in  the  interest 
of  the  railways  that  the  organization  which  the  (Vuni'iis- 
sion  creates  to  carry  out  this  important  work  sha'l  be 
made  up  of  the  best  and  nu)sl  com])elent  men  anywiiere 
obtainable.  A  fair  valuation,  which  will  settle  questions 
now  in  dispute,  will  be  of  great  ])ublic  service.  .\  valua- 
tion made  by  incompetent  nuMi  would  work  grave  injur\' 
and  would  be  far  worse  than  worthless. 
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The  Effect  of  Sugar  on  Concrete 

Sir — In  your  issue  .Ian.  1(>,  lilKi,  |i.  I'-'H.  you  ask 
for  information  on  the  effect  of  eocoanul  oil  and  sugar 
on  concrete. 

The  dangerous  action  of  .sugar  lias  come  lo  mr  atten- 
tion very  forcibly  in  two  instances. 

.\  few  batches  of  concrete  in  an  otherwise  perfect  job 
failed  to  harden.  The  sand,  gravel  and  water  were 
normal  and  the  brand  of  cement  used  had  given  ex- 
eei)fionally  uniform  and  high-grade  results.  Uoutine 
test':  made  on  large  cargo  shii)nu'nts  showeil  a  uniformly 
high  quality.  But  special  tests  made  on  some  few  .sacks 
left  in  the  mixer  shed  showed  erratic  results.  Some 
samples  set  up  hard  in  a  few  moments  and  others  failed 
fo  harden  nt  nil.  The  manufacturer  had  kept  a  complete 
record  of  every  shipment  to  this  particular  job  and  was 
positive  that  every  bit  of  the  cement  was  normal  when 
it  left  the  factory.  Finally,  after  much  tracing,  it  was 
found  that  n  few  sacks  of  cement  had  been  broken  o[)en 
during  loading  on  the  steamer.  On  uidoading,  this 
cement  !ad  been  swept  up  and  re-sacked.     The  ship  had, 


on  a  previous  tri|),  carried  a  cargo  of  sugar.  Some  ol 
the  sugar  remaining  in  the  hold  was  swept  up  with  the 
cement.  I^xamination  with  »  nuignifying  glass  showed 
grains  of  sugar  mixed  with  the  irnient. 

On  anotlii'i-  occasion  our  (ield  inspector  ran  short  of 
siini|)le  bags,  lie  asked  the  canqi  cook  to  help  him  out 
and  was  given  a  couple  of  old  sacks.  When  this  batch  of 
sanqiles  was  tested  the  cement  contained  in  the  bags 
ina<lc  from  olil  sacks  showed  very  I'rratic  tests.  The  rest 
of  the  shipment  was  normal.  The  test  i)ieces  bad  llic 
|)cculiar  api)earance  that  we  bad  learned  to  attribute  to 
"sugared  cement,"  so  we  were  suspicious.  Corres|ioiid- 
ence  with  the  cook  and  (ield  inspector  developed  the 
fact  that  the  (dd  sacks  had  been  used  to  hold  sugar,  but 
"had  been  thoroughly  cleaned."  Other  tests  r>u  this 
sanu>  lot  of  cement  showed  it  to  be  eidirely  nornnd.  That 
inspector  will  never  take  a  chance  with  an  "obi  sack" 
again. 

(^)ur  tests  show  that  (pianlities  of  sugar  as  small  as 
(y'ir,'/,  of  the  weight  of  the  cemerd  will  completely  kill 
the  set.  Larger  quantities — 1%  or  '-'9? --"'ill  make  the 
cement   quick   setting,  b\d    will   eveiilnallv   liuise   the   test 
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|iicci'S  t<i  (lisiiitci^riitc.  'I'lic  iiclicin  is  iiiorr  lii'iHKiuiicfd 
Willi  soini'  rciiiciils  tliiiii  uilli  (illu'i>.  Dilute  siijjar  solii- 
I  Kills  coiuiilflcly  (IctldciulMlc  ci'inciil  when  suspended  in 
water.  iMeii  the  Ihiest -ground  cement  will  settle  out 
like  so  much  fine  sand.  When  test  piece.s  that  have  been 
disintegrated  by  sugar  soliilion  are  dried,  clear  crvstals 
-  -ai>parently  of  sugar — can  he  delccled  willi  I  lie  aid  of  a 
iiiagnirying  glass. 

W'p  at  (irst  thiuight  that  this  action  was  du<'  entirely 
to  the  r<>riiiatioii  of  calcium  saccharate,  which  is  s<ilulile. 
and  so  |)re\('iits  the  roriiiatioii  of  the  caliiiiiii  silicates 
and  alumiiiates  that  arc  essential  to  the  liardening  of 
cenient. 

Howexei-,  in  the  light  of  the  few  preliminary  tests,  wc 
are  inclined  to  attrilnite  the  eHect  of  sugar  to  some  sort 
of  catalylie  action:  only  in  this  way  can  we  account  for 
the  action  of  such  a  small  quantity  of  sugar  on  such  a 
large  (pinntity  of  cement. 

We  have  more  detailed  and  exact  experiments  under 
way.  We  are  determining  the  action  of  sugar  solution  as 
well  as  solutions  of  other  saccharides  and  organic  suh- 
stanees  on  cement  of  known  chemical  coni])osition  and 
kiln  treatment. 

We  think  that  in  all  ])robability  the  peculiar  action  of 
.some  sands  and  gravels  on  cement  will  he  ilnally  traced 
to  the  existence  of  some  organic  catalyzer. 

('has.  a.  Nkwhall. 
f'heniical  Kngiiieer. 

fi()3-(>    X(a-thern    Bank    Bldg.,    Seattle,    Wash. 
Feb.  IS.  li)]3. 

The  Failure    of   a   Railway  Automatic 
Stop 

Sir — (In  Sei)t.  4,  last,  tliere  was  a  collision  on  one  of 
the  Tube  railways  of  London,  as  is  probably  known  to 
many  readers  of  E.vgixeeiung  News,  who  may  also  bo 
aware  that  these  lines  are  jirotected  by  automatic  signals 
(■ontrolled  by  track  circuits,  and  that,  therefore,  sr.ch  au 
accident  should  not  have  occurred. 

The  matter  has  been  one  that  lias  given  no  little 
anxiety  to  those  who,  like  myself,  pin  their  faith  to  auto- 
matic signaling.  Had  any  weakness  in  the  .system  been 
revealed,  the  future  of  the  rapid-transit  facilities  of  Lon- 
don would  have  been  endangered.  As  illustrated  by  the 
experience  of  the  New  York  subway,  rapid  train  service 
is  po.ssible  only  through  automatic  signals.  Another  in- 
stance may  be  cited.  When  the  underground  lines  be- 
tween South  Kensington  and  the  Mansion  Hou.se  station, 
London,  were  conti-olled  by  signals  operated  from  towers, 
the  maximum  ser\ice  possible  was  12  trains  per  hour. 
Now,  with  automatic  signals,  there  are  40  per  hour. 

The  accident  in  question  had  one  feature  that  just 
now  has  more  interest,  for  American  railway  officials  than 
British.  bpcau.«e  the  former  are  more  concerned  over  the 
reliability  of  automatic  stops  than  we  are.  Automatic 
stops  are,  in  London  as  in  Xew  York,  part  of  the  equip- 
ment of  automatic  signals  and  it  was  the  failure  of  an 
automatic  .stop  to  work  properly  that  contributed  to  the 
accident. 

Aside,  it  may  be  briefly  noted  that  the  collision  created 
some  interest  because  of  the  attitude  of  the  men's 
brotherhoods  toward  automatic  signals.  The  men  have 
no  love  for  the.se  new  methods,  as  their  adoption  dis- 
places towermen.     The  men  have  also  a  grievance  against 


ihe  elect  lie-railway  lompaiiies  in  that  the  latter  will  not 
employ  a  .second  man  in  the  motorinan's  cab.  Could  the 
hrotlierhoods  then  produce  evidence  to  show  that  auto 
matic  signals  were  unreliable  they  would  have  somewhat 
justified  their  agitation. 

Sir  Arthur  Yorke,  the  chief  inspecting  officer  of  the 
Board  of  Trade,  in  his  re])ort  just  issued,  has  stated  his 
opinion  that  the  signals  were  agaiii.sf  the  second  train, 
hut  that  tile  molorman  was  not  ])ayiiig  attention  to  bis 
duties.  He  conse((iiently  missed  .seeing  the  signals  and 
was  unaware  of  .iny  danger  until  he  saw  the  tail-markers 
of  the  liist  train  standing  in  the  station,  which  he  had 
probably  assumed  was  still  21/0  mill,  ahead  of  him.  It 
had,  however.  Ijcch  didayed  by  trouble  with  the  motors. 

The  automatic  sto|i  should,  of  course,  have  pulled  up 
the  train  automatically.  On  ins))eetion  half  an  hour 
after  the  accident,  the  stop  was  found  in  its  normal,  ver- 
tical (stop)  ])osition.  On  the  connections  being  ( lo.sely 
examined  by  the  signal  engineer,  it  was  found  that  one 
i.r  ilie  brackets  supporting  the  rocking  shaft  which  car- 
i  ies  the  arm  was  loose.  It  is,  therefore,  assumed  that  the 
stop  would  work  sluggish — as  it  is  restored  to  the  verti- 
cal position  by  a  spiral  spring  and  not  by  power.  By  the 
time  the  second  train  passed,  evidently  it  had  not  re- 
sumed the  full  vertical  jiosition  following  the  signals 
going  fo  danger  behind  the  first  train.  But  it  did  so 
afterward,   as   found   on    inspection    after   the   collision. 

All  the  alleged  failures  mentioned  by  the  trainmen  in 
their  campaign  have  been  investigated,  and  while  tliore 
have  been  some  cases  (not  more  than  half  a  dozen,  most 
likely)  of  signals  being  at  clear  when  they  should  have 
been  at  danger,  yet  in  all  these  cases,  except  one,  the 
automatic  stop  remained  working  normally  and  the  train 
was  sto])ped.  There  has  been  one  case  where  both  sig- 
nal and  stop  remained  at  clear  when  they  should  have 
gone  to  danger,  and  this  was  caused  through  the  greak- 
age  of  the  copper  bond-wires  of  the  track  circuits.  In 
those  days  the  bonds  were  rigid  and  broke  easily ;  now 
they  are  flexible  and  similar  failures  are  not  expected  in 
future.  The  number  of  cases  of  signals  failing  to  "clear" 
is  estimated  at  one  in  every  31.'^'500  movements,  and  it 
is  calculated  that  on  the  three  Tube  railways  of  the  Lon- 
don Electric  Railways  Co.  (which  do  not  include  the 
Metropolitan  Railway  or  the  District  Railway)  there  are 
240,000  signal  movements  every  day. 

TT.  Raynor  Wilsov.     i 

96  Hurlingham  R.  ad,  I-ondon.  S.  W.,  England,      ^. 
Feb.  12,^191.3. 

[It  is  evident,  from  the  foregoing  mention  of  Sir 
Arthur  Yorke's  report  on  the  South  Kensington  line  acci- 
dent, that  the  inspection  and  inaintenanca  of  signal  ap- 
paratus was  open  to  sharp  criticism  if  it  was  allowed  to 
get  in  such  dilapidated  condition.  Jloreover,  the  design 
of  the  automatic  stop  and  signal  control  seems  radically 
wrong,  judged  by  .\merican  standards;  with  spring 
actuation  instead  of  gravity  (counterweight)  an  added 
chance  of  failure  is  included,  and  tlie  failure  of  a  track 
<  ircuit  should,  in  itself,  set  the  signals  at  danger. — En.] 

I         NOTES    AND     OUBRIES         | 


Erratum.  In  the  table  of  performance  of  rock  channelers 
on  p.  110  of  our  issue  of  Feb.  27.  the  third  column  gives  the 
work  done  by  three  single  machines,  instead  of  by  two.  as 
stated    in    the    heading. 
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Midwinter  Convention  of  the  American 
Institute  of  Electrical  Engineers 

There  have  been  criticisms  of  inadequacy  mad  ■  against 
the  standardization  rules  of  the  American  Institute  of 
Electrical  Engineers  (regulating  largely  the  testing  and 
rating  of  power  apparatus)  as  they  relate  to  recent  prog- 
ress. Therefore,  opportunity  was  taken  to  utilize  the 
midwinter  meeting,  February  26,  27  and  28,  for  the  dis- 
cussion of  these  shortcomings,  and  41  papers  wore  pre- 
pared under  the  auspices  of  the  Standards  Committee. 
With  such  a  formidable  ))rogram  it  was  necessary  to  elim- 
inate all  entertainment  features  (with  the  exception  of 
a  reception  and  ball  after  the  meetings  were  all  over). 
The  papers  were  bunched  in  related  groups  and  presented 
in  abstract  The  discussions  were  mostly  on  these  groups 
and  related  general  topics. 

Xkw  Power  Uxit — There  were  three  matters  of  mo- 
ment having  to  do  with  testing  and  rating  though  ex- 
traneous to  the  organized  program.  First,  comments 
were  made  by  H.  (i.  Stott,  of  the  Interborough  Kapid 
Transit  Co.,  New  York  City,  upon  the  use  of  the  "my- 
riawatt,"  the  proposed  unit  of  power  input  to  steam 
prime  movers  wiiich,  as  noted  in  Engineering  News. 
Jan.  30,  1912,  is  intended  to  supplant  the  convenient 
fiction  "boiler  horsepower."  Mr.  Stott  re]K)rted  that 
considerable  criticism  has  been  aroused  over  the  propo- 
sition to  institute  u.se  of  the  myriawatt,  but  that  he  be- 
lieved it  had  risen  from  nii.-;(onceptioii  of  the  intention  of 
the  Standards  Committee  in  making  smcIi  a  proposition. 
They  had  not  in  reality  formulated  any  new  unit,  but 
had  put  together  older  terms  expressing  the  amount  of 
power  represented  i)y  10  kw.,  which  fortunately  for  their 
purposes  was  e(|ual.  within  2%.  lo  the  olil  boiiei-  horse- 
power. 

The  action  in  endeavoring  to  secure  the  adoption  of 
coHVenieut  units  was  intended  to  be  the  entering  wedge 
for  use  of  the  metric  system  in  measurements  of  me- 
chanical power.  The  next  stej)  contemi)lated  was  the 
exclusive  use  of  the  centigrade  thermometer,  a  conven- 
ience which  was  at  once  apparent  to  anyone  who  had 
ever  made  any  extended  calculations  involving  the  odd 
."52°  of  this  English  scale.  Whereas  once  it  was  common 
and  permissible  ])ractice  to  sjjecify  the  requirements  of 
prime  movers  in  pounds  of  steam,  now  the  situation  had 
changed  with  the  introductioli  of  superiu^at  so  that  it 
was  necessary  to  use     some  energy  basis  of  rating. 

Mechanical  engineers  and  electrical  engineers,  he 
claimed,  are  now  so  closely  allied  that  it  was  often  im- 
possible, as  in  steam-turbine  electric-power  plant  work  to 
separate  for  test  the  fundamental  parts  of  the  equi])mont 
units.  It  was  his  experience  that  the  use  of  the  centi- 
grade degree,  the  kilogram  anri  the  calorie  would  jjpovo 
no  barrier  to  easy  W(;rk  in  mechanical  and  sieam  engi- 
neering, though  there  would  bo  a  great  deal  of  opposi- 
ti<in  to  their  introduction  on  account  of  their  lack  of 
familiarity  to  the  working  man   in   ])articular. 

C.  P.  Steinmetz,  of  Schenectady,  sUited  that  he 
had  secured  accuracy  and  efficiency  in  all  his  work  by 
using  the  metric  system  entirely  for  all  eompiitalions 
and,  when  final  results  were  secured,  by  transforming 
them  info  English  unils  if  ne<('ssary.  11.  M.  Ilobart,  of 
Schenectady,  had  found  the  discrepancy  in  English  and 
American  tons  the  great  stumi)ling  block  of  llic  British 
HVHtem  of  units.  Ti.  ft.  Lamme,  of  I'ittsburgh,  called 
affeidion  to  the  practice  in  machine  design  where  a  deci- 


mal system  of  linear  uiiits  was  practically  used  (with 
inches  and  tenths,  or  tens  and  hundreds).  In  research 
work  where  a  multiplicity  of  units  arose,  of  weight, 
thermal  capacity,  etc.,  this  simple  situation  did  not  ex- 
ist and  it  was  necessary  to  go  completely  to  the  metric 
sj'stem  or  else  work  under  the  handicap  of  many  mathe- 
matical transformations. 

Effect  of  He.it  on  Insulation — The  second  related 
but  unclassified  matter  was  a  paper  by  C.  P.  Steinmetz, 
of  Schenectady,  and  B.  G.  Lamme,  of  Pittsburgh  (com- 
prising a  sub-committee  on  revision  of  rules),  entitled 
"Temperature  and  Electrical  Insulation."  They  divided 
insulating  materials  into  three  groups  according  to  their 
heat-resisting  properties  (Class  A,  jjaper,  cotton  and 
other  fibrous  materials,  natural  oils,  resins  and  gums, 
etc. ;  Class  B,  mica,  asbesto.s,  etc.,  alone  and  in  combina- 
tion with  binding  materials  where  deterioration  of  the 
latter  worked  no  harm;  Class  C,  truly  fireproof  mater- 
ials). They  recommended  a  maximum  ultimate  insula- 
tion temperature  of  100°  C.  for  the  first  class  with  a  per- 
missible rise  of  api^aratus  temperature  in  service  of  50°. 
For  the  second  class  this  interior  temperature  limit  was 
set  at  150°  C.  with  a  permissible  general  apparatus  rise 
of  85.  An  exception  was  noted  in  Class  A  insulation  for 
railway  motors,  where  the  authors  admitted  the  economy 
of  higher  temperatures  (65°  rise)  on  account  of  pe-. 
culiar  space  and  weight  limitations  of  railway  service. 

Ratings — The  third  detached  matter  was  seen  in  the 
paper,  "Method  of  Rating  Electrical  Apparatus."  by  W. 
L.  Merrill,  of  Schenectady,  W.  H.  Powell,  of  Milwaukee, 
and  Charles  Robbins,  of  Pittsburgh  (constituting  a  sub- 
committee on  rating).  They  presented  several  general, 
sweeping  and  (in  some  cases)  debatable  recommeuda- 
tions;  (I)  that  all  electrical  ap|)aratus  be  rated  by 
output  and  that  this  be  expressed  in  kilowatts  (or  kilo- 
\olt-amperes  for  alternating  current)  whether  it  be 
electrical  or  simple  mechanical  ])ower  output;  (II)  that 
service  ratings  be  divided  into  two  main  classes  (A) 
where  stationary  temperatures  would  be  reached  and 
(B)  where  not,  with  three  subdivisions  under  each  class 
for  (1)  constant,  (2)  periodica  and   (;{)   ]uilsating  loads; 

(III)  that  the  rating  express  the  maximum  safe  capacity 
without  allowance  for  overloads  exceeding   60   seconds; 

(IV)  that  the  name  plate  cai  ry  an  Inslitiite  inscription 
showing  the  class  rating  and  such  e(piivalent  shop  test 
as  would  impose  as  severe  conditions  as  the  expected 
service,  (for  in.stance,  "A.  I.  E.  E.— B  2— EQUIV. 
TEST.  30  riP.  1  HU.")  The  most  serious  objections 
raised  to  these  pro{)osals  related  to  the  elimination  of 
overload  capacity.  Prof.  W.  B.  Crocker  (sui)|)orled  by 
S.  S.  \\'heeler.  Philip  Torchio  and  others)  characterized 
this  as  providing  negative  factors  of  safely,  since  the 
temperatures  to  be  attaineil  would  ])roduce  actual  de- 
preciation of  insulalion.  II  was  like  rating  the  load 
on  ii  bridge,  be  staled.  Iicyond  I  be  elastic  limit  of  the 
steel  in  il.  .Morenxci'  siirh  iillimale  ca|)acity  ratings 
meant  that  under  unexpected  I'onditions  a  machine 
would  fail  and  tiie  net  result  would  hi-  poor  service  by 
the  makers.  For  every  sale,  an  inliinatc  knowledge  of 
all  the  operating  conditions  would  have  to  he  accpiired, 
and  under  stress  of  siiarp  competition  the  salesman 
would  fail  to  allow  any  margin  for  contingencies. 

Invitations  were  extended  (o  olher  associations  to  eon- 
tribute  expressions  of  o|)iiiion  on  f!-  pro])C8ed  ratings 
for  the  stiidv  of  fb"  Standards  '  ommittee. 
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'ri;.\ii'i;i;Arri;h;  and  ITkat  Losses — Tlic  I'oriiiiil  pni- 
griiin  sliDwril  I'diir  groups  of  piqicrs;  (I)  llciil  Mc;is- 
un'iiK'iits  and  Hating  l)y  Toiiipcrature;  (2)  Detunniua- 
tioii  of  Machiiio  Losses;  (I!)  Methods  of  Testing  for 
Macliine  Pcrformauee;  (4)  Miscellaneous  Topies  Relat- 
ing to  Hating. 

One  portion  of  the  first  group  rebated  particularly  to 
moving  machines  and  included  ''Notes  on  Internal  Heat- 
ing of  Stator  Coils,"  by  H.  \i.  Williamson,  of  Milwaukee; 
"MeasurenuMit  of  Temperature  on  Eotating  Machines," 
by  L.  \X.  Chubb,  E.  T.  Chute,  and  0.  W.  A.  Getting,  of 
Pittsburgh ;  "Determining  Temperature  of  Alternating 
Current  Machines,"  by  IT.  G.  Heist  and  T.  S.  Eden,  of 
Schenectady;  and  "Thermo-Couples  and  Resistance  Coils 
for  Determination  of  Local  Temperatures,"  by  J.  A. 
Clapp  and  L.  T.  Robinson,  of  Schenectady. 

A  second  sub-gronp  took  up  transformer  work  par- 
ticularly, com]irising  "Determining  Temperatures  of 
Transformers  and  of  Cooling  Medium,"  by  S.  E.  Johan- 
nesen  and  G.  W.  Wade,  of  Pitlsfield,  Mass.;  "Measuring 
Te7n]>erature  of  Transformers,"  by  C.  Fortescue  and  W. 
M.  McConahey,  of  Pittsburgh,  and  "Correction  of  Trans- 
former Temperature  for  Variation  of  Room  Tempera- 
ture, Taking  Account  of  Both  Copper  and  Iron  Ijosses," 
by  C.  Fortescue,  of  Pittsburgh. 

A  third  sub-group  of  five  papers  took  up  prediction  of 
expected  temperature  rise  of  stationary  apparatus  under 
departure  from  standard  conditions,  and  the  laws  of 
heat  transfer.  They  included:  "Temperature  Rise  of 
Stationary  Induction  Apparatus  as  Influenced  by  Tem- 
perature, Pressure  and  Humidity  of  Cooling  Medium," 
by  J.  J.  Frank  and  \Y.  C.  Dwyer,  of  Pittsfield ;  "Effect 
of  Room  Temperature  on  Temperature  Rise  of  Motors 
and  Generators,"  by  W.  M.  Day  and  R.  A.  Beekman,  of 
Schenectady;  "Effect  of  Air  Temperature,  Barometric 
Pressure  and  Humidity  on  Temperature  Rise,"  by  C.  E. 
Skinner,  L.  W.  Chubb  and  Phillips  Thomas,  of  Pitts- 
burgh ;  "Laboratory  Investigation  of  Temperature  Rise," 
by  C.  H.  Blanchai-d  and  C.  T.  Anderson,  of  Mansfield 
Ohio;  "Laws  of  Heat  Transmission,"  by  Irving  Lang- 
muir,  of  Schenectady. 

The  first  three  of  these  papers  showed  the  limitations 
of  the  present  Institute  rules  for  corrections  and  pre- 
sented test  results  indicating  what  substitutes  were  ad- 
visable. The  fourth  and  fifth  papers  dealt  with  the 
more  general  fundamental  problems  of  radiation,  con- 
duction and  convection :  the  fourth  described  studies  to 
expose  the  variations  of  heat  transfer  with  variations 
of  pressure,  temperature,  and  humidity  of  air.  Mr. 
Langmuir  had  a  very  ambitious  presentation  of  all  the 
data  (original  and  compiled)  which  his  work  had  shown 
to  be  reliable.  The  various  expressions  for  the  three 
methods  of  heat  transfer  were  reviewed,  as  to  their  util- 
ity, and  special  attention  given  to  the  development  of  a 
satisfactory  calculation  of  convection  loss  from  various 
surfaces.  He  argued  for  that  method  which  con- 
siders the  natural  convection  effect  to  be  the  same  as  if 
a  definite  adherent  film  of  gas  acted  by  conduction. 
(See  Engineerixg  X^ws.  July  4.  1012,  p.  38.) 

In  the  fifth  sub-group,  "Current  Rating  of  ifilectric 
Cables,"  by  R.  W.  Atkin.son,  of  Pitt.sburgh,  and  H.  W. 
Fisher,  of  Perth  Amboy,  N.  J.,  and  "Heating  of  Cables," 
by  Saul  Dushman,  of  Schenectady,  temperature  limits  to 
current  capacity  were  discussed  with  formulas  for  pre- 
calculation. 


Muhim;  Loss  Detkrmination — The  second  main 
group  of  related  i)aper8  di.scussud  methods  of  determin- 
ing losses  in  apparatus.  There  was  a  still  furtiier  sub- 
division, the  fir.'it  item  of  which  covered  induction  mo- 
tors with  the  ]Japers,  "Liduction  Motor  Load  Ij(j.sses,"  by 
H.  (i.  Heist  and  A.  K.  Averrctt,  of  Sdieiiectady ;  "Stray 
Ijosscs  in  Induction  Motors,"  by  A.  M.  Dudley,  of  Pitts- 
burgh, and  "Aotes  on  Induction  Motor  Losses,"  by  H. 
W.  Davis,  of  Milwaukee.  These  i)a|)ers  discussed  those 
"extra"  losses  which  ap])ea  •  in  soiiie  machines  under 
load.  The  need  was  ex]>ress(!d  of  fixing  on  some  tini)ir- 
ical  relations  with  quantities  more  easily  measured  and 
without  need  of  actually  imposing  full  load.  A  second 
subdivision  showed  studies  of  the.se  same  "load"  lo.sscs 
in  transformers,  the  papers  being  "Losses  in  Transfor- 
mers," by  W.  W.  Lewis,  of  Pittsfield,  and  "Stray  Losses 
in  Transformers,"  by  C.  Fortescue  and  W.  M.  McCona- 
hey, of  Pittsburgh. 

"Load"  losses  in  generators  were  discussed  in  the 
jiajiers,  "Determination  of  Load  Loss  Correction  Fac- 
tors for  Rotating  Machines,"  by  E.  M.  Olin  and  S.  L. 
Henderson,  of  Pittsburgh;  "Load  Losses  of  Alternat- 
ing Current  Generators,"  by  W.  J.  Foster  and  E. 
Knowlton,  of  Schenectady;  "Xotes  on  Stray  Losses  in 
Synchronous  Machines,"  by  F.  K.  Brainard,  of  Milwau- 
kee; "Stray  Losses  in  Direct-Current  Commutating  Ma- 
chines," by  H.  F.  T.  Erben  and  H.  S.  Page,  of  Schenec- 
tady; "Determination  of  Stray  Losses  from  Injjut-Out 
put  Tests,"  by  L.  T.  Robinson,  of  Schenectady;  "Errors 
in  Eflficiency  Determinations,"  by  E.  I.  Chute  and  Wil- 
liam Bradshaw,  of  Pittsburah  :  "Brush  Friction  and  Con- 
tact Losses,"  by  H.  F.  T.  Erben  and  A.  H.  Freeman,  of 
Schenectady;  "Determining  Brush  Losses,"  by  H.  R. 
F.ilgeeomb  and  W.  A.  Dick,  of  Pittsburgh,  and  "Com- 
mutation and  Brush  Losses,"  by  C.  E.  Wilson,  of  Pitts- 
burgh. 

Tests  fok  Performaxce — The  tiiird  main  group  pre- 
sented studies  of  finding  before  shipment  the  tempera- 
tures which  large  alternating-current  machines  would 
attain  under  normal  operation.  Tlie  ]iapers  were:  "Com- 
parison of  Methods  of  Loading  Large  Generators  and 
Converters  for  Factory  Temperature  Test,"  bv  F.  D. 
Newbury,  of  Pittsburgh;  and  "Comparison  of  Methods  of 
Making  Load  Tests  on  (ienerators  and  Induction 
Motors,"  by  A.  M.  Dudley,  of  Pittsburgh. 

On  account  of  lack  of,  and  cost  of,  an  unlimited 
power  supply  to  test  large  machines  under  full  load  at 
the  shop,  it  is  necessary  to  run  the  machine  under  arti- 
ficial conditions  which  develop  full-load  internal  losses. 
Four  types  of  such  tests  were  discussed  at  the  sessions 
where  the  foregoing  papers  were  read:  (1)  "Open-  cir- 
cuit" loading  with  over-excited  fields  giving  excess  ar- 
mature voltage  and  core  loss  to  compensate  for  lack  of 
armature  current;  (2)  "short-circuit  test"  with  the 
armature  short  circuited  and  the  fields  excited  only 
enough  to  give  the  normal  full-load  current;  (3)  the 
"open-delta  direct-current"  scheme  where  the  fields  are 
fully  excited  but  the  armature  windings  have  some  delta 
or  rectangle  arrangement  of  the  windings  with  one  cor- 
ner open  and  full-load  value  of  direct  current  fed  in; 
(4).  the  "zero-power-factor"  test  in  which  duplicate 
equijiment  to  the  generator  under  test  has  to  be  avail- 
able, and  the  two  are  driven  in  parallel  with  the  fields 
of  the  one  over  excited  and  the  fields  of  the  other  under 
excited  until  full-load  armature  current  flows. 
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lu  the  general  discussion  B.  G.  Lanime,  of  Pittsl)iiigli, 
called  attention  to  the  place  of  these  "compromise"  tests 
in  the  general  tielil  of  electrical  testing.  As  he  avouUI 
classify  such  effort,  there  would  be  four  kinds  of  tests, 
(1)  for  the  designer  lo  study,  (2)  to  satisfy  the  manu- 
I'acturer  that  the  specifications  would  be  fulfilled,  (3) 
witness  tests  to  show  a  purchaser  that  a  machine  would 
meet  load  conditions,  and  (4)  routine  tests  on  large 
numbers  of  duplicate  machines  where  a  IVw  data  oIj- 
tained  and  compared  with  results  of  the  linst  class  of 
tests  showed  if  each  individual  machine  was  satisfactory. 
Groups  2  and  3,  he  stated,  ought  to  give  the  sanu'  re- 
sults, but  did  not  always:  it  was  the  desire  of  the  Stand- 
ards Commiltee  to  show  compromise  tests  which  would 
l)e  accepted  for  groups  1  and  2.  noting  I  lie  i)rol)al)le 
cources  of  error. 

Tile  di.scussion  in  general  favored  the  "■/.ero-power- 
factor"  test  where  the  neces.«ary  equipmcni  Wiis  avail- 
able; otherwi.se  a  comliination  of  the  "()))en-cir<uit" 
and  closed-circuit"  schemes — there  being  alternate  per- 
iods of  each  so  calculated  that  total  losses  secured  in 
each  part  of  a  machine  were  equal  to  those  there  in 
normal  oj)eratiou. 

In  regard  to  testing  induction  motors,  the  general 
opinion  was  that  various  compromise  tests  had  shown 
clo.se  agreement  with  true  full-load  tests  and  were  de- 
sirable. The  scheme  most  preferred  seemed  to  l)e  the 
''reverse-rotation,"  in  which  the  motor  is  driven  at  full 
speed  in  reverse  direction  while  the  impressed  voltage 
(reiluced)  is  adjusted  to  give  the  full-load  stator  cur- 
rent. 

Analogous  schemes  for  testing  large  transformers 
were  jiresented  in  the  papers,  '"Load  Tests  on  Trans- 
formers," by  J.  J.  K.  Madden,  and  "Sources  of  Error 
in  Transformers  Tests,"  by  W.  M.  McConahey  and  C. 
Fortcscue,  of  Pittsburgh. 

MlSCELLA.XKOl'S  Sl'B.JECTS — In  this  foUl'lh  siilidixision 
of  the  program  came  the  papers  on  oil  switches,  spark 
gaps,  wave  forms  (of  alternating-current  generators), 
and  regulation  as  follows:  "'Rating  Gil  Circuil  Break- 
ers," by  G.  A.  Burnham,  of  Boston  ;  "The  Sphere  Spark 
Ga]),"  by  \V.  S.  P'arnsworth  and  ('.  Fortescue ;  "Calibra- 
tion of  the  S|)hcre  (Jaj),"  by  L.  W.  Chubb  and  C.  Fortes- 
cue;  "Potential  Waves  of  Generators,"  by  \V.  .(.  Foster, 
of  Schenectady:  "Wave  Form  Distortions  and  Their 
Effect,"  by  P.'m.  Lincoln,  of  I'ittsburgh;  ".\  Projmsed 
Wave-Shape  Standard,"  by  C  M.  Davis,  of  Schenec- 
tady; "Exj)cninent;d  Hegulation  of  Alternator^,"  bv  A. 
B.  Field,  of  Pittsburgh;  "Regulation  of  Definite  Pole 
A.lternators,"  by  S.  H.  Morlensen,  of  Milwaukee:  and 
■'Generator  and  Prime  Mover  Ca))aeities,"  by  I).  B. 
Ru.'ihmore  and   K.  A.  Lof,  of  Schenectady. 

In  regard  to  (ircuit  breakers,  it  was  brought  out  tli:il 
rating  for  the  .safe  circuit  voltage,  (emperature  rise  anil 
tripping  value  of  current  was  no  longer  sufficient,  since 
systems  had  grown  so  large  (hat  o[)ening  a  switch  often 
meant  intense  concentration  of  energy  and  wrecking 
of  the  niecbaiiism.  'I'he  trend  of  opinion  was  that  it 
would  be  satisfactory  to  stale  the  maximum  kilovolt- 
amiM-res  under  which  a  swilch  would  safely  open  being 
the  normal  circuit  vollagc  times  the  current  for  wliicji 
it  would  tri]>. 

The  old  needle  sjmrk  gap  (for  measuring  voltages)  ha.s 
been  found  too  cumbersome  and  unreliable  for  the  liigh 
voltages   which   have  come   into  service  since   the  Insti- 


tute staudardi/ation  rules  were  formulated.  Sphere 
gaps  have  su])idanted  them,  as  was  outlined  in  the  pa- 
]icrs  mentioned,  for  above  some  35, ()()()  volts. 

The  proposal  of  C.  M.  Davis  in  the  paper  noted  met 
with  approval  for  the  most  part.  He  would  substi- 
tute for  the  jiresent  rule  of  "maximum  permissible  de- 
viation of  wave  from  .sinusoidal  shape  not  exceeding 
lo^f"  a  so  called  '•distortion-ratio"  of  the  given  wave  to 
one  of  sine  shape.  The  determination  of  this  is  n  sim- 
ple measuiement  of  the  change  of  reactance  of  a  con- 
denser for  the  change  in  wave  shape,  involving  the  use 
of  only  simple  stiiiulard  insti-unii'iits. 

The  Railway  Valuation  Act 

The  bill  pro\idiiig  for  valuation  of  the  railway  of 
the  United  Slates  ami  of  the  ])ro])erty  of  other  cor])ora- 
tions  subject  to  the  Interstate  Commerce  law  passed  the 
Senate  on  lA'b.  H  and  the  House  of  Representa- 
tives on  Feb.  "^7.  As  the  law  onlers  the  undertak- 
ing of  a  vast  work,  most  of  wliicli  will  have  to  be  done 
by  engineers,  its  full  text  is  pi-iiitcd  below.  A  summary 
of  the  act  and  loninicnt  upon  it  is  given  in  our  edi- 
torial columns. 

Be  it  enactid  (rtc.  That  the  Act  entitled  ".\n  Act  to  regu- 
late commerce,"  approved  Feb.  4,  1N87,  as  amended,  be  fur- 
ther amended  by  adding  thereto  a  new  section,  to  be  known 
as   Section    19a,   and    to    read   as   follows: 

"Sec.  19a.  That  the  commission  shall,  as  hereinafter  pro- 
vided, investigate,  ascertain,  and  report  the  value  of  all  the 
property  owned  or  used  by  every  common  carrier  subject  to 
the  provisions  of  this  Act.  To  enable  the  commission  to 
make  such  investigation  and  report,  it  is  authorized  to  em- 
ploy such  experts  and  other  assistants  as  may  be  necessary 
The  commission  may  appoint  examiners  who  shall  have 
power  to  administer  oaths,  examine  witnesses,  and  take 
testimon.v.  The  commission  shall  make  an  inventory  which 
shall  list  the  property  of  every  common  carrier  subject  to 
the  provisions  of  this  Act  in  detail,  and  show  the  value  there- 
of as  hereinafter  provided,  and  shall  classify  the  physical 
property,  as  nearly  as  practicable,  in  conformity  with  the 
classification  of  expenditures  for  road  and  equipment,  as  pre- 
scribed  by  the   Interstate  Commerce  Commission, 

"First.  In  such  investigation  said  commission  shall  ascer- 
tain and  report  in  detail  as  to  each  piece  of  property  owned 
or  used  by  said  common  carrier  for  its  purposes  as  a  com- 
mon carrier,  the  original  cost  to  date,  the  cost  of  reproduc- 
tion new,  the  cost  of  reproduction  less  depreciation,  and  an 
an<»l,vsis  of  the  methods  by  which  these  several  costs  are  ob- 
tained, and  the  reason  for  their  differences,  if  any.  The  coin- 
inlsslon  shall  in  like  manner  ascertain  and  report  separately 
other  values,  and  eleinents  of  value,  if  any.  of  the  property 
of  such  common  carrier,  and  an  analysis  of  the  methods  of 
valuation  employed,  and  of  the  reasons  for  any  differences 
betwi-en  any  such  value,  and  each  of  the  foregoing  coat 
values. 

"Second.  Such  itivestlgatloii  and  nport  shall  state  In  de- 
tail and  separately  from  liTU'rovenunts  the  original  cost  of 
all  lands,  rights  of  way.  and  tiiniinals  owned  or  usi-d  for 
the  purposes  of  a  common  carrier,  and  ascertained  as  of  the 
timi'  of  dedication  to  public  use,  anl  thi>  present  value  of  the 
.same,  and  separately  the  original  and  present  cost  of  con- 
demnation and  damages  or  of  purchase  In  excess  of  such 
original   cost    or   present   value. 

"Third.  Such  Investigation  .mil  repoit  .shall  show  sepa- 
talfly  the  property  held  for  purposes  nthir  than  those  of  a 
common  carrier,  and  the  original  cost  and  i)reHent  value  of 
the  same,  togethi'r  with  an  analysis  of  the  methods  of  valua- 
tion  employed. 

"Fourth.  In  asci-rtalning  the  original  cost  to  dali-  of  the 
properly  of  such  lommon  carrier  the  commission.  In  addition 
lo  such  other  elemi-nts  as  It  may  deem  necessary,  shall  In- 
vestigate and  report  upon  the  history  and  organization  of 
the  present  and  of  any  previous  corporation  operating  such 
properly;  upon  any  lncr<'n«es  or  decreases  of  slocks,  bonds, 
or  other  securities,  in  any  reorganization:  upon  moneys  re- 
ceived by  any  HU<'h  corporation  by  reason  of  any  Issues  of 
stocks,  bonds,  or  othi-r  securities:  upon  the  syndh'atlng. 
banking  and  other  llnanclal  arrangements  under  which  such 
Issues  were  made  and  the  expense  thereof:  and  upon  the  ni-t 
and     gross     curnlngs     of     such     corporjitlons:     and     shall     alsr» 
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asiTiliiin  MiHl  rcpoil  in  siu-li  il.Uiil  us  iiiiiy  b.'  d.l.Tiiihi.il  by 
tile  (■oiiiintsshin  iipcin  Ihc  ixvuiiiilUiru  uT  all  iiHiii.ys  iirnl  1  lie 
purposfS   for    which    the    same   wi'ie    expiTiUid. 

"Fifth.  Thi'  commission  shall  ascertain  and  ripDit  Ihi- 
amount  and  value  of  any  aid,  Klft.  Ri-ant  of  linlil  of  way.  oi- 
donation,  made  to  any  such  common  carrier,  or  to  any  pre- 
vious corporation  operatins;  such  property,  by  the  (Jovern- 
nient  of  the  United  States  or  by  any  State,  county,  or  munici- 
pal government,  or  by  individuals,  associations,  or  corpora- 
tions; and  it  shall  also  ascertain  and  report  the  Riants  of 
land  to  any  such  common  carrier,  or  any  previous  corporation 
operating  such  property,  by  the  Government  of  the  United 
States,  or  by  any  State,  county,  or  municipal  government, 
and  the  amount  of  money  derived  from  the  sale  of  any  por- 
tion of  such  grants  and  the  value  of  the  unsold  portion 
thereof  at  the  time  acquired  and  at  the  present  time.  also, 
the  amount  and  value  of  any  concession  and  allowance  made 
by  such  common  carrier  to  the  Government  of  the  United 
States,  or  to  any  State,  county,  or  municipal  government  in 
consideration  of  such  aid,  gift,  grant,  or  donation. 

"Except  as  herein  otherwise  provided,  the  commission 
shall  have  power  to  prescribe  the  method  of  piocedure  to  be 
followed  in  the  conduct  of  the  investigation,  the  form  in 
which  the  results  of  the  valuation  shall  be  submitted,  and 
the  classification  of  the  elements  that  constitute  the  ascer- 
tained value,  and  such  investigation  shall  show  the  value  of 
the  property  of  every  common  carrier  as  a  whole  and  sepa- 
rately the  value  of  its  property  in  each  of  the  several  States 
and  Territories  and  the  District  of  Columbia,  classified  and 
in   detail   as   herein    required. 

"Such  investigation  shall  be  commenced  within  t;0  days 
after  the  approval  of  this  Act  and  shall  be  prosecuted  with 
diligence  and  thoroughness,  and  the  result  thereof  reported 
to  Congress  at  the  beginning  of  each  regular  session  there- 
after  until    completed. 

"Every  common  carrier  subject  to  the  provisions  of  this 
Act  shall  furnish  to  the  commission  or  its  agents  from  time 
to  time  and  as  the  commission  may  require  maps,  profiles, 
contracts,  reports  of  engineers,  and  any  other  documents, 
records,  and  papers,  or  copies  of  any  or  all  of  the  same,  in 
aid  of  such  investigation  and  determination  of  the  value  of 
the  property  of  said  common  carrier,  and  shall  grant  to  all 
agents  of  the  commission  free  access  to  its  right  of  way.  its 
property,  and  its  accounts,  records,  and  memoranda  when- 
ever and  wherever  requested  by  any  such  duly  authorized 
agent,  and  every  common  carrier  is  hereby  directed  and  re- 
quired to  cooperate  with  and  aid  the  commission  in  the  work 
of  the  valuation  of  its  property  in  such  further  particulars 
and  to  such  extent  as  the  commission  may  require  and  direct, 
and  all  rules  and  regulations  made  by  the  commission  tor 
the  purpose  of  administering  the  provisions  of  this  section 
and  section  twenty  of  this  Act  shall  have  the  full  force  and 
effect  of  law.  Unless  otherwise  ordered  by  the  commission, 
with  the  reasons  therefor,  the  records  and  data  of  the  com- 
mission shall  be  open  to  the  ip.spection  and  examination  of 
the  public. 

"Upon  the  completion  of  the  valuation  herein  provided  for 
the  commission  shall  thereafter  in  like  manner  keep  itself 
informed  of  all  extensions  and  improvements  or  other 
changes  in  the  condition  and  value  of  the  property  of  all 
common  carriers,  and  shall  ascertain  the  value  thereof,  and 
shall  from  time  to  time  revise  and  correct  its  valuations, 
showing  such  revision  and  correction  classified  and  as  a 
whole  and  separately  in  each  of  the  several  States  and  Terri- 
tories and  the  District  of  Columbia,  which  valuations,  both 
original  and  corrected,  shall  be  tentative  valuations  and  shall 
be  reported  to  Congress  at  the  beginning  of  each  regular 
session. 

"To  enable  the  commission  to  make  such  changes  and  cor- 
rections in  its  valuations  of  each  class  of  property,  every 
common  carrier  subject  to  the  provisions  of  this  Act  shall 
make  such  reports  and  furnish  such  information  as  the  com- 
mission   may    require. 

"Whenever  the  commission  shall  have  completed  the  ten- 
tative valuation  of  the  property  of  any  common  carrier,  as 
herein  directed,  and  before  such  valuation  shall  become  final, 
the  commission  shall  give  notice  by  registered  letter  to  the 
said  carrier,  the  Attorney  General  of  the  United  States,  the 
governor  of  any  State  in  which  the  property  so  valued  is  lo- 
cated, and  to  such  additional  parties  as  the  commission  may 
prescribe,  stating  the  valuation  placed  upon  the  several 
classes  of  property  of  said  carrier,  and  shall  allow  thirty 
days  in  which  to  file  a  protest  of  the  same  with  the  commis- 
sion. If  no  protest  is  filed  within  30  days,  said  valuation 
shall   become   final   as   of   the   date    thereof. 

"If  notice  of  protest  is  filed,  the  commission  shall  fix  a 
time  for  hearing  the  same,  and  shall  proceed  as  promptly  as 
may  be  to  hear  and  consider  any  matter  relative  and  ma- 
terial  thereto  which  may  be  presented  in  support  of  any  such 


lirnli  SI  S.I  niid  .is  aforeHald.  If  after  hearlnn  iiny  proteMt  of 
siuh  l.nialive  valuallon  under  the  provlHlunH  of  thiH  Act  the 
commisHlon  shall  be  of  the  opinion  that  ItB  viiluatlun  Mhould 
not  beeonii'  final,  it  Hliall  make  such  ihaiigeH  aK  may  bi- 
ni-c-eMsary,  and  shall  Imhui'  an  older  makInK  HUch  correctid 
lenlallve  valuation  final  aw  of  the  date  thereof.  All  final 
valuations  by  Ihe  i-ommlslon  and  the  elaHsillcatlon  thereof 
shall  be  published  and  shall  be  prima  facie  evidence  of  Ihe 
vahU'  of  the  property  In  all  proceedlngH  under  the  Act  to 
regulate  commerce  as  of  the  date  of  the  fixing  thereof,  and 
in  all  Judicial  proceedings  for  the  enforcement  of  the  Act  ap- 
proved Feb.  4,  1SX7,  commonly  known  as  "the  Act  to  reicu- 
late  commerce.'  and  the  various  .Vets  amendatory  thereof, 
and  in  all  Judicial  proceedings  brought  to  enjoin,  set  hslde, 
annul,  or  suspend,  In  whole  or  in  pail,  any  order  of  the 
Interstate   Commerce   Commission. 

"If  upon  thi-  trial  of  any  acllon  involving  a  final  value 
fixed  by  the  commision.  evidence  shall  bi-  Introduced  regard- 
ing such  value  which  is  found  by  the  court  to  be  dllterent 
from  that  offered  upon  thi'  hearing  before  the  commission, 
or  additional  thereto  and  substantially  affecting  said  value, 
the  court,  before  proceeding  to  render  Judgment  shall  trans- 
mit a  copy  of  such  evidence  to  thi'  comniiss'oii.  and  shall  stay 
further  proceedings  in  said  action  for  such  lime  as  the  couit 
shall  determine  from  the  date  of  such  transmission.  Upon 
the  receipt  of  such  evidence  the  commission  shall  consider 
the  same  and  may  fix  a  final  value  different  from  the  one 
fixed  in  the  first  instance,  and  may  alter,  .modify,  amend  or 
rescind  any  order  which  it  has  made  involving  said  final 
value,  and  shall  report  its  action  thereon  to  said  court  with- 
in the  time  fixed  by  the  court.  If  the  commission  shall 
alter,  modify,  or  amend  its  order,  such  altered,  modified,  cr 
amended  order  shall  take  the  place  of  the  original  order  com- 
plained of  and  Judgment  shall  be  rendered  thereon  as  though 
made  by  the  commission  in  the  first  instance,  (f  the  original 
order  shall  not  be  rescinded  or  changed  by  the  commission, 
judgment  shall   be   rendered   upon  such   original   .irder. 

"The  provisions  of  this  section  shall  apply  to  receivers  of 
carriers  and  operating  trustees.  In  case  of  failure  or  refusal 
on  the  part  of  any  carrier,  receiver,  or  trustee  to  comply 
with  all  the  requirements  of  this  section  and  in  the  manner 
prescribed  by  the  commission  such  carrier,  receiver,  or  trus- 
tee shall  forfeit  to  the  United  States  the  sum  of  $500  for  each 
such  offense  and  for  each  and  every  day  of  the  (-ontinuance  of 
such  offense,  such  forfeitures  to  be  recoverable  in  the  same 
manner  as  other  forfeitures  provided  for  in  section  16  of  the 
Act   to  regulate   commerce. 

"That  the  district  courts  of  the  United  States  shall  have 
Jurisdiction,  upon  the  application  of  the  Attorney  General  of 
the  United  States  at  the  request  of  the  commission,  alleging' 
a  failure  to  comply  with  or  a  violation  of  any  of  tiie  pro- 
visions of  this  section  by  any  common  carrier,  to  issue  a  writ 
or  writs  of  mandamus  commanding  such  common  carrier  to 
comply    with    the    provisions    of    this   section." 

.Vn  Exhibition  Roadway  is  being  built  at  Olympia,  Wash., 
by  paving  companies  operating  in  the  State.  Each  company 
lays  a  sample  of  paving  at  least  100  ft.  long  and  16  ft.  wide 
in  accordance  with  specifications  which  it  files  with  the  State 
Highway  Department.  The  road  chosen  for  paving  is  Just 
outside  the  city  limits  and  part  of  a  main  highway  north  and 
south  through  the  state.  The  Olympia  Chamber  of  Commerce 
has  sent  invitations  to  every  city  council  and  board  of  county 
commissioners  in  the  State  inviting  them  to  inspect  the  new 
pavements  after  they  have  been  laid  and  subjected  to  trafHc. 
An  act  is  pending  under  which  the  State  will  spend  $8,000,000 
on   road   construction  during  the  coming  year. 

The  Klliott  CreMMon  Meilal  .\wardM.  made  annually  by  the 
Franklin  Institute  of  Philadelphia.  Penn..  for  notable 
achievements  in  scientific  and  engineering  work,  were  made 
this    year    to    the    following    prominent    scientists: 

Charles  Proteus  Steinmetz.  Schenectady,  N.  Y.,  for  suc- 
cessful application  of  analytical  methods  to  the  solution  of 
numerous  problems  of  first  practical  importance  in  the  field 
of    electrical    engineering. 

Emilc  Berliner.  Washington,  for  important  contributions 
to  telephony  and  to  the  science  and  art  of  sound  reproduc- 
tion. 

Isham  Randolph,  Chicago,  for  distinguished  achievement 
in   the  field  of  civil   engineering. 

John  William  Strutt  (Baron  Rayleigh).  Witham.  Essex, 
FJngland,  for  extended  research  of  signal  importance  in  phys- 
ical   science. 

Sir  William  Ramsay,  London,  for  numerous  discoveries  in 
the   science   of   chemistry. 

Emil  Fischer.  Berlin.  Germany,  for  numerous  contribu- 
tions of  fundamental  importance  to  the  science  of  organic 
and    biological    chemistry. 
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A  Footway  Tunnel  in  New  York  City 

A  footway  tunnel  !»20  ft.  long  has  just  been  completed 
by  the  Citv  of  New  York  to  afford  an  entrance  from 
Broadway  to  the  new  191st  St.  station  of  the  west,  or 
Broadway,  branch  of  the  present  Interborough  subway. 

Wlien'iirst  built,  the  subway  in  passing  under  Fort 
George  Hill  had  no  station  between  181st  St.  and  Dyck- 
man  St.,  a  distance  of  nearly  one  mile.  On  account  of 
the  present  and  prospective  growth  of  population  mid- 
way between  these  two  stations,  it  w  as  decided  some  yerirs 
ago  to  compel  the  Interborougli  company  to  build  a  new- 
station  at  191st  St.  Coincident  with  this  construction  a 
tunnel  was  projected,  leading  from  the  station,  which  is 
at  191st  St.  and  St.  Nicholas  Ave.,  practically  due  west  to 
191st  St.  and  Broadway.  This  tunnel  construction  was 
carried  out  under  the  regular  assessment  princijile,  that 
is,  the  property  benefited  by  the  construction  of  the  tun- 
nel was  assessed  for  the  cost,  and  the  tunnel  was  designed 
and  constructed  under  the  direction  of  the  Borough  Gov- 
ernment of  Manhattan.  The  entire  line  is  built  in 
easement,  no  property  beinsr  purchased  by  the  city. 

The  191st  St.  .station  of  the  subway  is  some  100  ft. 
below  the  surface,  and  is  reached  by  elevators  from  the 
street  above.  The  hill  underneath  which  it  passes,  how- 
ever, slopes  down  sharply  to  the  west,  so  that  a  tunnel 
could  be  built  from  Broadway  some  900  ft.  to  the  west. 
to  the  station  ai)proach  with  a  down  grade  toward  the 
station  of  1%.  This  tunnel  is  some  15  ft.  below  grade 
at  Broadway  and  is  approached  by  a  double  flight  of 
steps.  It  is  straight  for  practically  its  entire  distance, 
turning  on  a  right  angle  curve  to  enter  the  station.  It  is 
for  foot  passengers  only,  is  12  ft.  wide,  and  has  a  sec- 
tion with  6  ft.  sides  crowned  with  a  semi-circular  12  ft. 
arch.  It  was  driven  for  its  entire  lengch  through  solid 
ro>-k,  and  lined  with  a  minimum  of  6  in.  of  plain  con- 
crete. The  floor  is  paved  with  a  slight  crown  with  the 
regular  granolithic  concrete  pavement.  The  Broadway 
portal  of  the  tunnel  is  at  present  at  a  vacant  lot  but  the 
owner  has  in  prospect  the  erection  of  an  apartment  house 
which  will  rise  above,  though  it  will  not  have  an  pntram.e 
to  the  tunnel. 

In  the  con.struction  considerable  trouble  was  encoun- 
tered with  water.  The  stations  at  181st  St.  and  191st 
St.  have  both  been  subject  to  considerable  infiltration 
of  water,  which  has  many  times  cau.sed  trouble  in  the 
operation  r)f  Hie  -iubway.  T.iese  stations  have,  howpver, 
been  i)rotectcd  by  waterproofing  so  that  they  are  rcasou- 
ai)ly  watertight.  It  was  decided  that  the  present  use  of 
llic  footway  tunnel  was  so  siiuill  that  it  would  not  pay 
to  atl'-mpt  !■)  watcriiroof  the  sides.  In  coii.«equenee,  the 
abundance  of  ground  water  in  the  rock  has  given  no  end 
<if  trouble  in  ])enetrating  through  the  concrete  side  walls. 
I'requent  drains  in  the  side  walls  leading  to  longitudinal 
<|niin8  under  the  tunnel  were  j)rovided  in  the  design,  and 
further  drainage  of  the  same  sort  actually  built.  These 
drains  have  taken  care  of  a  considerable  amount  of  water, 
liut  there  is  still  leakage  through  the  walls  and  roof. 
irntil  there  is  n  much  larger  traffic  tlirough  the  tunnel, 
however,  no  further  effort  will  be  made  to  stop  this  leak- 
age. 

The  tunnel  is  lighted  with  incandescent  bulbs  in  the 
r<M>f.  connected  to  '.be  regular  city  lighting  system.  These; 
lights,  of  course,  have  to  be  k(')»t  in  .service  for  21  hours 
a  day.  'I'lie  supervision  of  the  tunnel  has  been  placed 
iinib'r   the   |iolicc  department  just  as   though    it   were   a 


city  street :  in  fact  it  is  known  in  the  city  departments 
as  "Tunnel  St."  As  this  800  ft.  straight  away  length 
might  atford  an  admirable  place  for  the  '"hold-up"  man, 
it  is  thought  that  the  police  department  will  have  to  keep 
a  policeman  on  "peg  post"  there  most  of  the  time. 

The  tunnel  was  built  under  the  direction  of  the  Con- 
sulting Engineer  to  the  Borough  President  of  Manhat- 
tan, E.  P.  Goodrich,  and  was  under  the  special  super- 
vision of  C.  E.  Gregory,  Mr.  Goodrich's  assistant.  It 
was  built  by  the  Bell-Ross  Contracting  Co.  The  contract 
price  was  $?2.260.  It  is  scheduled  to  be  opened  formally 
on  March  8,  1913. 

Standard  Specifications  for  Drain  Tile 

A  committee,  consisting  of  Prof.  A.  Marston,  Seth 
Dean  and  W.  B.  Warrington,  has  just  presented  to  thu 
Iowa  State  Drainage  Association  a  "Standard  Specifica- 
tion for  Drain  Tile,"  which  is  being  printed  for  free 
distribution  by  the  Engineering  Experiment  Station, 
Iowa  State  College,  Ames,  Iowa,  and  a  copy  may  be  had 
by  writing  to  Director  A.  Marston,  at  Ames.  The  s])eci- 
fication  is  too  lengthy  to  reprint  here  but  wfc  give  below 
the  statement  of  the  committee  in  presenting  it. 

We  beg  leave  to  submit  for  adoption  a  set  of  tentative 
standard  specifications  for  drain  tile,  for  sewer  pipe,  and  for 
pipe  laying.  There  is  great  need  for  the  immediate  adoption 
of  such  a  tentative  set  of  standard  specifications,  for  the 
guidance    of    engineers,    manufacturers    and    purchasers. 

There  can  be  no  doubt  that  there  are  miles  of  cracked 
drain  tile  of  large  sizes  in  the  ground  in  Iowa.  New  instances 
are  constantly  coming  to  light.  Engineers  who  have  be- 
lieved their  deep  drains  absolutely  sound  are  constantly  find- 
ing, to  their  chagrin  and  alaim.  that  many  of  the  large  pipes 
are  cracked  Collapses  of  cracked  pipe  have  already  occurred 
in  numerous  instances,  and.  while  most  of  the  cracked  pipe 
will  probably  continue  to  stand  up.  in  a  more  or  less  pre- 
carious condition  of  stability,  we  must  remember  that  few, 
if  any,  of  the  large  tile  drains  of  Iowa  have  yet  been  called 
upon  to  carry  floods  as  great  as  they  will  certainly  experi- 
ence in  the  future.  We  can  look  forward  only  with  serious 
misgivings  to  what  is  likely  to  happen  to  large  cracked  tile 
drains  when  they  are  called  upon,  as  they  almost  certainly 
will   be,   to  carry   floods  which    fill   them   more   than   full. 

Our  specifications  are  intended  to  obviate  the  danger  of 
cracked  pipe  in  ditches.  We  have  based  them  largely  upon 
the  data  of  Bulletin  No.  31.  of  the  Engineering  Experiment 
Station  at  Ames,  which  gives  about  175  pages  of  data,  col- 
lected  in  six  years  of  experimental   Investigations. 

To  obviate  the  danger  of  cracked  pipe  In  ditches  will 
necessarily  require  a  greater  cost  of  construction  than  pres- 
ent piactice.  but  we  earnestly  believe  the  additional  expendi- 
ture to  be  wise,  and  even  essential.  Drain  tile  and  sewer  pipe 
of  large  sizes  are  generally  too  weak,  as  at  presnt  manu- 
factured, to  be  safe  against  cracking  In  ditches  of  any  con- 
siderable depth.  We  have  so  worded  our  specifications  as  to 
give  the  pipe  contractor  the  option  of  furnishing  stronger 
pipe,  or  of  bedding  the  pipe  In  concreti'.  In  the  deeper  parts 
of  the  ditch.  The  cost  will  be  greater  than  for  present  pipi' 
In   either   case. 

We  have  specified  much  greater  care  In  pipi'  laylni;  than 
at  present  pr<'Valls  In  tile  drain  construction,  and  many  will 
object  that  (he  resulting  Increased  cost  will  make  It  Imprac- 
ticable to  enforce  the  more  rigid  requlremi-nts  we  lay  down. 
Nevertheless  we  believe  that  the  vital  Interests  of  Ihiise  who 
are  paying  the  heavy  costs  of  drainage  In  Iowa  Imperatively 
require  safe,  reliable  and  enduring  construction,  and  that  It 
Is  both  wise  and  necessary  that  the  better  methods  be 
adopted. 

of  course,  both  the  pipi'  manufacturer  and  the  pIpc-laylnK 
contractor  must  be  paid  fairly  whatever  Increased  cost  may 
be  necessary  to  secure  good  safe  work,  and  this  Is  contem- 
plated In  our  recommended  speolllcatlons.  It  will  be  the 
duty  of  engineers  to  enforce  faithfully  whatever  fair  HpeclH- 
catlons  may  bo  found  necessary  to  Insure  good,  safe  con- 
struction. 

We  ncktii>wledKe,  with  much  gratitude,  valuable  assist- 
ance from  several  drainage  engineers  and  pipe  mnnnfai'lurers. 
We  have  modlfli-d  our  first  draft  materially  ut  Ihi-lr  sug- 
g.Hll.in. 


Ahiivli  (i,  ini:! 
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The  Accident  to  the  Foundations  of 
the    Pearl    Harbor  Dry  Dock. 

Ill  rcs|iiiiis('  1(1  our  n'qiu'st,  Itcnr  Adiiiinil  II.  R.  Staii- 
I'onl.  Cliicf  (.r  I'.iiriMii  (if  ^■|ll■lls  ami  Dcuks.  U.  S.  \., 
lias  I'lirw  ai'ilcd  to  us  an  acriuiiil  of  llic  lilouciul  dial 
iccclilly  ociairrcd  in  the  (•(ilTci'-daiu  liciiij;'  used  in  mn- 
sl  ructiiif^'  till'  I'nundalidiis  id'  the  new  iia\al  drv  dork  ai 
I'ciirl  Ilarliiir,  near  Honolulu,  Hawaii.  The  ik'sij;n  of 
ilii.-<  (lock  was  (Icscrihod  in  En(iini:i:ui.vg  Nbws,  Dec.  !), 
l!)()!i,  1).  6;j().     Tli(>  ollicial  statement  follows: 

Ailviec  reccixed  at  the  Xavy  Department,  February  17, 
|!M.'5,  from  tlie  \;;\al  Station,  I'carl  Harlior,  contained 
i^lartlins'  inlonnat  mn  of  an  accident  llial  day  in  conncc- 
lion  with  the  .miisI  riii  t  iiui  of  the  lOOd-l'l.  dry  do(  k 
whicii  is  hcin.u-  hiiill  at  a  cost  of  aliout  .1;:!,  I()(),()(»().  The 
accident  occiiri'ed  at  a  time  when  the  coU'er-dam  sur- 
rounding a  poi'tioii  of  the  work  was  punijied  fre(^  of 
water,  and  cojusisted  in  the  upheaval  of  a  portion  of  the 
(•oncrete  seal  which  had  been  placed  in  the  bottom  of 
the  section.  The  iijiheaval  of  the  bottom  caused  the  de- 
struction of  the  cril)  bracing,  thereby  permitting  the 
i-lieet  piling  to  yield  and  the  eavmg  in  of  the  surrouiul- 
ing  earili.  Later  information  from  the  naval  station 
gave  further  particulars,  and  stated  that  the  piling  in 
the  portions  of  the  work  adjacent  to  that  in  which  the 
accident  ocenrred  showed  no  signs  of  movement,  which 
would  indicate  t!iat  there  was  no  general  di.stiirbance 
in  the  supporting  strata  or  conditmns  that  would  prcr 
elude  the  carrying  on  of  the  work.  Cousideralile  time 
will  be  required  for  a  careful  examination,  due  to  the 
large  amount  of  timher  wreckage  which  will  llrst  have 
to  be  removed. 

After  ))ractically  completing  the  necessary  excavation 
for  the  work,  the  area  to  be  occupied  by  the  dock  was 
surrounded  by  a  coffer  dam  of  interlocking  sheet  piling 
composed  of  timbers  from  70  to  80  ft.  in  length.  For 
convenience  in  his  operations,  the  contractor  divided 
the  length  of  the  coffer-dam  into  five  sections  by  cross 
walls  or  bulkheads,  thus  forming  compartments,  each 
about  l-tS  ft.  wide  by  200  ft.  in  length,  the  surrounding 
vails  of  which  were  supported  oi  braced  by  means  of 
interior  cribbing.  The  bottom  of  the  dock  will  be  sup- 
ported on  piles  spaced  about  3x4  ft.,  driven  to  a  depth 
of  about  30  ft.  Before  pumping  out  the  coffer-dam  it 
was  necessary  to  place  a  mass  of  concrete  on  the  bottom 
liv  the  underwater  method  to  provide  a  bottom  \\'ater 
.seal. 

The  concrete  in  the  bottom  of  the  finished  structure 
will  have  a  thickness  of  16  ft.  on  the  center  line,  slightly 
reducing  in  thickness  to  the  side  lines  which  sujijiort  and 
<-arry  the  massive  side  wal's  of  the  structure.  Tliis  mass 
of  concrete  is  required  for  a  proper  factor  of  safety  to 
resist  the  hydrostatic  pressure  which  will  be  e.xerted  upon 
I  he  bottom  of  the  dock,  and  to  give  the  structure  the 
necessary  strength  and  stafiiiity  after  com])!etion.  It  has 
been  estimated  by  the  contractor  that  if  the  i^wer  8  ft. 
of  this  bottom  concrete  vere  first  placed  under  water, 
embedding  the  heads  of  the  supporting  piles,  there  woui.l 
be  resistance  sufficient  to  i^ermit  of  the  temporary  jiump- 
ing  out  of  the  coffer-dam  for  a  period  sufficiently 
long  to  enable  him  to  complete  the  concrete  in  the  sec- 
tion. Under  favorable  conditions,  then,  the  unit 
cost  would  be  greatly  reduced  as  compared  with  the  unit 
cost  for  tlie  concrete  previously  placed  under  water.  The 


work  pincciMliil  on  this  assumption,  and  the  accich^nt 
which  has  hccn  reported  was  probably  due  to  insutliciciit 
tlii<  kness  of  the  bottom  concrete  during  this  coiislructiv(; 
stage.  That  this  assumption  was  very  nearly  justified  is 
))rove(l  by  the  fact  that  flic  section  was  actually  pumi)cd 
dry  and  that  there  was  no  immediate  failure  of  tlie  bot- 
tom; had  there  been  a  slightly  greater  thickness  in  his 
lower  mass  there  would,  in  all  probahility,  have  been  no 
failure.  The  above  conditions  are  illustrated  by  tin;  a('- 
I  (iin|iaiiying  sketch  sliowin;^-  a  typical  section  of  the  dock. 

The  ii|ihca\al  of  a  portion  of  the  concrete  in  the  bot- 
tom of  Section  2  permitted  an  inflow  from  the  adjacent 
sections,  with  the  result  that  the  bracing  in  these  sections 
was  distorted,  probably  leading  to  the  buckling  or  yield- 
ing of  this  bracing  and  the  removal  of  the  sup])ort  from 
the  surrounding  walls  of  the  coffer-dam. 

There  will  undoubtedly  be  some  delay  in  the  jirose- 
eulioii  of  this  work,  due  to  this  accident,  init  it  is  hoped 
the  contractor  will  be  able  to  quickly  remedy  the  damage 
and  continue  with  his  operations,  .\ctiial  conditions, 
however,  can  only  be  determined  by  careful  examination 
which  will  be  made  as  the  removal  of  the  wreckage  will 
permit. 


->-!■?- 

«  5 


iiiMfiEiiiiiniJih'i.M  •.-- 

Portion  deposited  i.nder  »ofcr- 

Pioitsi'ECTiVE  Skktcii,   Showinc   Micrnoi)  oi-  Con- 

STUacTING    PE.iRL    H.XRBOI!    DnY    DoCK 

A  difficulty  which  was  experienced  about  one  year 
ago,  resulted  from  the  inferior  quality  of  concrete  which 
had  been  deposited  under  water,  a  condition  due  to  the 
very  difficult  method  which  has  to  be  followed  in  placing 
the  concrete ;  this  difficulty^  was  successfully  overcome  by 
careful  examinations  a'jd  experiments,  as  has  been  orfived 
by  the  fact  that  reports  relative  to  the  recent  accident 
advise  that  the  concrete  in  the  bottom  was  of  excellen' 
quality. 

I  A  Iloiiiiliilii  paper  which  has  just  come  to  hand  shows 
a  view  of  the  do(  k  wreckage,  indicating  an  area  of  col- 
lapse much  greater  than  the  one  section  noted  above.- 
En.  I 


Two  \«-H-  'i'rainx  havt-  het-n  built  for  the  New  York.  New 
Haven  &  Hartford  R.R.  to  run  as  the  Merchants'  Limited.  :n 
fi\'e-hour  express  service  between  New  York  and  Boston.  Each 
train  consists  of  six  steel  cars  exclusive  of  the  diners.  There 
are  four  parlor  cars,  a  combination  parlor  and  bag^ase.  and 
an  observation  smoker.  The  usual  drawing  room  has  been 
eliminated,  giving  36  chairs  instead  of  28.  The  chairs  are 
of  a  new  type  with  adjustable  back.  The  interior  lighting 
of  the  cars  is  unique  in  railway  service,  being  by  what  is 
known  as  the  indirect  system  with  light  reflected  from  the 
ceiling.  Each  car  contains  a  dozen  bronze  domes  suspendt.l 
inverted  and  containing  a  100-watt  lamp  whose  light  is  pro- 
jected upward  against  a  white  ceiling.  Each  car  carries  its 
own  lighting  system,  comprising  an  axle  generator  anjj  a 
storage  battery  of  capacity  to  light  the  car  for  ten  hours. 
The  cars  are  heated  with  direct  steam  radiation  and  have  a 
positive  system  of  ventilation.  The  lavatories  have  a  new 
lock  system,   permitting  use  even  when  standing  in  stations. 


486 


ENGINEERING     NEWS 


Vol.  m.  No.  10 


NOTES    FROM    THE     ENGI 
NEERING     SCHOOLS 


n.vKVARD  UxmcKSiTY — A  donation  of  .$50,000  has 
bwn  received  from  Harriet  Otis  Cruft  to  be  used  for  a 
hi;:h-tension  oleitrical  laboratory,  which  will  be  in  the 
C'nift  ^feniorial  Hall. 

U.vivKiisiTY  OF  GEOKCilA — A  special  road  school  was 
held  under  the  auspices  of  the  Good  Roads  Department 
(.f  ihc  University  on  Feb.  10  to  15,  inclusive.  This  school 
was  rei)orted  to  be  the  logical  development  of  this  De- 
partment's work  in  acting  as  a  clearing  house  for  infor- 
mation gathered  from  all  parts  of  the  state  and  also  from 
I'l'vond  its  borders. 

Kaxs.vs  School  of  5Iini:s  axd  Metallikgy — This 
.-.(hool  has  figured  in  recent  newspaper  reports  from 
Kansas  as  the  "smalle.st  college  in  the  country,  having 
three  students  and  three  professors."  These  reports  evi- 
dently were  based  on  the  enrollment  at  the  belated  open- 
ing of  the  in.<titutiou  (Oct.  10,  1912),  for  the  number 
of  students  increa.-;ed  to  17  in  January  and  the  prospects 
arc  for  an  enrollment  of  ;50  at  the  beginning  of  the 
second  term. 

In  liUl  tile  Kansa-s  Legislature  created  this  school  and 
established  it  at  the  town  of  Weir  in  Cherokee  County, 
naming  as  its  principal  purpose 

the  teaching  of  such  branches  In  minine  and  metallurgy  as 
will  give  a  fair  technical  knowledge  of  mines  and  mining, 
and  all  subjects  pertaining  thereto.  Including  physics  in  min- 
ing, engineering,  mathematics,  chemistry,  geology,  miner- 
alogy, metallurgy,  shop  work,  drawing,  the  technical  knowl- 
edge and  properties  of  mine  gases,  assaying,  surveying,  draft- 
ing of  maps  and  plans,  and  such  other  subjects  pertaining  to 
mining  engineering  as  may  add  to  the  safety  and  economical 
operation  of   mines  within  this   state. 

Tiie  .school  was  created  as  an  independciil  institution, 
but  under  the  siii)ervision  and  control  of  liie  Hoard  of 
Regents  of  the  State  University.  The  Regents  agreed 
imi  lo  open  the  school,  believing  that  it  would  interfere 
with  ilie  work  of  the  State  University,  and  that  the  State 
i>gi-lature  had  pa.-^.-^ed  the  bill  under  a  misa])prchpnsion. 
However,  the  Board  was  compelled  to  proceed  with  the 
|ii-oject  under  a  mandamus  suit.  The  act  of  the  Legisla- 
ture wa«  con.<trued  by  the  Supreme  Court  as  demanding 
a  .■^cjiarate  and  independent  institution  of  higher  learn- 
ing. It  is  reporte<l  that  there  is  an  appreciable  and  grow- 
ing sentiment  for  this  school  and  that  a  distinct  and 
ii.-^eful  field  of  .service  is  o]K'ning  up. 

The  Director,  Burton  L.  Wolfe,  has  asked  the  Tjegisla- 
twrc.  iliroMgh  the  Regents,  for  an  appropriation  of  $111,- 
.'idl  :  of  this.  $7.5, OOO  i.«  for  a  modern  tlircc-story  main 
liuiiding,  C0.\120  ft.;  $0826  is  for  added  equipment,  and 
!'!26,5.'5.5  is  for  maintenance  during  the  year  1913-191  1. 
.\  furl  her  request  for  $9.'?.  120  is  made  for  the  year  1914- 
1915;  of  tiiis,  $33,750  is  for  a  two-story  building  fo  hon.se 
a  power  plant,  machine  shops  and  ore-dressing  and  metal- 
lurgical laboratories;  $13,000  is  for  the  equipment  of 
this  building,  and  $46,370  fnr  maintenance.  Citizens 
of  Weir  have  ofTcreil  as  a  site  a  square  tract  c)f  21   acres. 
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I.rvrr  Work  In   llrld   I'p  by   IIiKh  Watrr   in   the  Mlsnlnatpp! 
Ttiver    lielow    the    mouth    of    the    Red    River,    according    to    In- 


formation   from    Prank    JI.    Kerr,    of    the    Louisiana    no.n  il    ii£ 
Slate    Engineers. 

Concrete  Laying  on  the  Panama  canal  locks  is  near  com- 
pletion. On  Feb.  15.  the  "Canal  Record"  states  that  over  97'"; 
of  the  concrete  work  in  the  locks  had  been  placed,  the  total 
amount  of  concrete  laid  being  4.306.209  cu.yd. 

Paris  to  London  hy  Aeroplane  in  6i/4  hr.  flying  time,  is  the 
feat  performed  by  a  French  aviator,  on  Feb.  25.  The  trip 
was  made  with  but  one  stop,  at  Calais.  The  channel  cross- 
ing, reckoned  dangerous  by  aviators  in  the  best  weather,  was 
made   in   a   fog. 

The  Ensinrrlne  Societies  Building,  at  29  West  39th  St.. 
New  York  City,  is  now  the  headquarters  of  41  different  en- 
gineering societies,  which  either  Have  permanent  offices  in  the 
building  or  hold  tl'.eir  meeting.;  in  some  of  its  rooms  or  in 
the  main  auditorium. 

An  .VdviHory  Uood  RoadH  CommJHMlon  has  been  appointed 
by  Gov.  Sulzer,  of  New  York,  to  confer  with  the  governor 
and  to  advise  him  regarding  the  best  way  to  carry  out  th« 
provisions  of  the  proposed  new  highway  bill  for  the  Stati. 
The  commission  consists  of  some  18  members  and  has  in  its 
personnel  a  curious  mixture  of  machine  politicians  and  com- 
petent engineers. 

Tliree  Safety  Mrdaln  in  memory  of  the  late  E.  H.  Harri- 
man,  have  been  placed  at  the  disposal  of  the  American  Mu- 
seum of  Safety  by  Mrs.  Harriman.  These  will  be  awarded 
annually,  the  first  to  the  railroad  which  makes  the  greatest 
progress  in  accident  prevention.  The  second,  to  the  operation 
head  who  is  judged  to  have  done  the  most  to  promote  safety 
during  the  preceding  year.  A  third  medal,  of  bronze,  will 
be  awarded  to  the  employee  is  judged  to  have  rendered  the 
most    conspicuous    service    in    preventing    accidents. 

Concrete  Pile  KegulatlonN  are  the  subject  of  study  by  the 
Bureau  of  Buildings  of  the  Borough  of  Manhattan,  New  York 
City.  Rudolph  P.  Miller.  Superintendent,  has  issued  a  note 
reading  as  follows: 

The  Superintendent  of  Buildings  of  the  Borough  of  Man- 
hattan wishes  to  Inform  the  public  that  he  has  under  prepara- 
tion regulations  governing  concrete  piles.  Tie  would  be  glad 
to  have  anv  suggestions  or  criticisms  from  those  interested, 
and  will  send  on  request  a  copy  of  the  tentative  draft  now 
prepared. 

BISHtlnK  Operationii  at  Gljon.  Spain,  undertaken  for  the 
purpose  of  leveling  a  hill  oetween  that  place  and  the  coast 
town  of  Jlusel,  resulted  on  Feb.  25.  In  the  death  of  about  30 
persons  and  injuries  to  a  large  numoer  of  others.  A  charge 
of  TOGO  lb.  of  black  powder  had  been  placed  and  the  populace 
had  gathered  to  watch  the  effect  of  the  explosion.  When  the 
charge  was  fired.  Instead  of  effecting  th  •  desired  breakage 
of  rock,  according  to  press  accounts,  it  projected  a  quantltir 
of  small  stones  into  the  crowd. 

QneHtlonM  of  Policy  affecting  both  the  electrlc-Ught  and 
electric-railroad  industries  are  to  be  handled  hereafter  by  a 
joint  committee  representing  the  .American  Electric  Ral'.'- 
way  .\ssoclatlon  and  the  National  Electrical  Light  Associa- 
tion; there  being  two  appointed  from  each.  This  is  the  result 
of  a  joint  dinner  for  the  discussion  of  mutual  problems  held 
in  New  Y'ork  City.  Feb.  18.  .\mong  the  topics  which  the  com- 
mittee proposes  to  take  up  at  once  are  questions  of  welfare 
work,  service  annuities,  minimum  wages  and  education  of  em- 
ployees. 

.\n  Invitation  for  American  IIIUm  "for  the  construction  of 
a  complete  refrigerating  plant  for  the  cold-storage  premises 
of  the  wholesale  meat  market  of  the  Mosiow  abattoirs"  Is  the 
latest  tribute  to  American  engineering  skill,  as  recently,  re- 
corded in  the  New  York  "Herald."  It  appears  that  bids  had 
been  invited  previously  for  the  same  work,  but  with  resiilts 
unsatisfactory  to  the  authorities  concerned,  so  It  was  de- 
cided by  them  to  I'xtend  the  tim-  limit  from  Jan.  28  lo  May 
8    and    advertise    for    American    bids. 

A  feature  worthy  of  note  la  that  the  Moscow  abattoirs  are 
under  the  control  of  the  nuitilclpal  admlnlslrntion,  which  i.-« 
charged  with  the  construction  and  malntenani'c  of  all  hullil- 
ings  in    connectlDn    with    the  same. 

The  \eeaxa  Poner-plant  KxtrnHlon  In  Mexico  Is  progress- 
Ing  favoral)ly  in  spile  of  the  political  disturbances.  Work  In 
expected  to  be  completed  in  a  few  months.  This  extension  of 
the  well  known  Necaxa  hydraulic  power  station  Involves  in 
crease  of  the  water  supply  by  a  collecting  conduit  which 
taps  a  number  of  minor  drainage  areas.  Much  of  this  con- 
duit is  In  tunnel.  Extensive  and  dllllcult  tunneling  work  In 
soft  ground  has  been  required,  particularly  at  the  lowest  or 
downstream  tunnel  of  Ihi'  group,  this  being  also  the  longest 
tunnel.  Much  caving  ground  and  heavy  water  How  here  havo 
been  responsible  for  much  delay  At  the  present  lime,  even 
under  the  unfavorable  .-ondlllons.  with  the  working  face 
about  a  mile  from   the  portal,   a   progress  of  66   to  80    ft.   per 
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month  Is  beliiK  lecorded.     The  tunnellni<  work  U  bi-liiK  handled 
for  F.  S.   Pearson   by   Jacobs  &   Duvles.   of  New   York   City. 

Tlie  VthiTton  Ave.  l7»-ft.  < 'oiHTi-tj'  Arch  IlrlilKi-.  In  IMtts- 
biirKh.  Tenii.,  croasliiK  Junction  liuUow  and  tlic  tracks  of  the 
nttsburKh  Junction  Hy.,  was  opinid  fur  trallic  Feb.  19,  1913. 
The  lirldK-e  was  described  and  Ulustrati-d  In  our  issue  of  Dec. 
111.  1!I12.  It  provides  a  much-needed  additional  route  from  the 
buslmsa  district  to  the  East  Knd  residence  territory,  provld- 
Intt  for  street  truffle,  which  Is  now  compelled  to  concentrate 
on  a  strict  encumbeied  by  street-railway  tracks.  The  Ather- 
ton  Ave.  Improvement  comprises,  besides  the  above-mentioned 
bridge,  a  three-span  concrete-arch  bridtre  over  the  I'^nnsyl- 
vanla  K.R.,  widening  of  the  street  to  fiO  ft.  In  a  section  which 
Is  now  narrower,  and  a  small  amount  of  urude  reduction.  The 
I'ennsylvania  R.K.  bridge  Is  completed  so  far  as  the  struc- 
ture Is  concerned,  but  it.<;  paved  roadwa.v  will  not  be  ready 
until  sprlnK. 


uitcd   in  .1    recent   issue   of   the 
■h   the    I'ollowing  accounts  are 


Tno  Freak  Aoel<leiit«   ' 

"Travelers  Standard."   fror 
taken: 

A  freight  train  on  the  Memphis  branch  of  the  Louisville 
&  Nashville  R.R.  recently  collided  with  the  packet-boat 
"Lochle  S.."  at  Cumberland  City,  Tenn.  This  peculiar  acci- 
dent was  made  possible  by  a  flood  in  the  Cumberland  River. 
The  water  stood  over  the  Louisville  &  Nashville  tracks  at 
several  places,  and  the  "Lochle  S.,"  which  is  a  light- 
draught  boat,  was  steaming  directly  over  the  railroad's 
right-of-way,  doubtless  with  no  suspicion  of  this  fact  in  the 
pilot's  mind.  The  night  was  dark,  and  as  the  engineer  on  the 
train  did  not  see  the  boat  and  did  not  under-stand  steam- 
boat signals,  he  was  very  close  to  her  before  he  knew  it. 
The  emergency  brakes  were  applied,  but  not  soon  enough  to 
avoid  a  collision.  Nobody  was  injured,  and  no  harm  was 
dorre  to  the  locomotive  or  the  train.  The  packet  was  dam- 
aged somewhat,  however.  According  to  newspaper  reports, 
the  owners  of  the  boat  claim  that  their-  craft  was  not  tres- 
passing in  proceeding  anywhere  upon  Ihe  waters  of  a  navig- 
able stream,  and  the  railroad  sets  up  the  counter  claim  that 
it  was  within  its  rights  so  long  as  the  train  remained  upon 
the  company's  tracks.  Railroad  men  and  river  men  agree 
that  the  accident  is  one  of  the  most  r-emarkable  on  r'ecord, 
and  there  have  been  many  interesting  discussions  as  to  the 
responsibility    for    the    damage. 

While  carrying  a  steel  plate  across  the  mill  yard  at  the 
Ambridge  plant  of  the  American  Bridge  Company,  a  work- 
man recently  came  within  the  influence  of  a  powerful  elec- 
tromagnet that  was  unloading  scrap  iron  from  a  freight 
car.  The  magnet  suddenly  pulled  up  the  plate  of  steel  that 
he  had  on  his  shoulders,  and  as  he  held  tightly  to  it  he  was 
drawn  up  also.  He  cried  out  when  his  feet  left  the  ground, 
and  the  man  controlling  the  magnet  shut  off  the  current. 
The  plate  then  dropped,  and  in  doin§  so  it  fell  upon  the  man 
and  crushed  him  so   badly  that  he  died  shortly  afterward. 

A  Ulver  Regulation  Commission  was  provided  for  by  a  Sen- 
ate amendment  to  the  River  and  Harbor  appropriation  bill, 
adopted  by  the  Senate  on  Feb.  25.  The  amendment  is  under- 
stood to  be  the  work  of  Senator  Newlands,  of  Nevada.  An 
amendment  Is  also  made  to  the  same  bill  requiring  the  Board 
of  Engineers  for  Rivers  and  Harbors  to  make  a  prelim- 
inary report  to  Congress  before  Dec.  1.  1913,  on  a  general  plan 
of  improvement  for  all  the  waterways  of  the  country.  Both 
pi'ovisions  were  killed  in  conference,  and  were  not  made  a 
pai't  of  the  River  and  Harbor  bill.  The  two  clauses  referred 
to  are  as  follows: 

That  the  Secretary  of  Wav  shall  cause  the  Chief  of  Engi- 
neers of  the  Army  and  the  Board  of  Engineers  for  Rivers  and 
Harbors  to  report  to  Congress,  in  which  shall  be  included  a 
preliminary  report  not  later-  than  Dec.  1,  1913.  upon  the  sav- 
ing, as  well  as  other-  advantages,  which  can  be  accomplished 
by  the  adoption  of  the  continuing  contract  system,  the  rapid- 
ity with  which  projects  .shoirld  he  completed,  upon  methods  of 
standardization  by  which  the  waterways  of  the  country  may 
be  improved  uniformly  in  proportion  to  their  capacities  and 
to  the  existing  or-  probable  demands  of  general  commerce,  anl 
also  report  upon  one  or  i-nor-e  sj-stematized  schemes  of  such 
impi-ovement,  involving  all  water-w-ays  heretofoi-e  examined, 
together  with  any  natural  or-  artificial  channels,  essential  for 
the  utilization  thereof,  whether  heretofore  examined  or  not; 
also  upon  all  projects  heretofore  adopted,  the  further  im- 
provement of  which  is  not  desirable  or  the  expenditure  upon 
which  is  out  of  proportion  to  the  benefit  derived  therefrom. 
Such  report  rnay  include  other  related  information  pertaining 
to  the  uses  or  control  of  the  waters  of  the  country,  and  the 
sum  of  $100,000  or  so  much  thereof  as  may  be  necessary,  is 
hereby    appropriated    for    such    examination    and    report. 

A  commission,  to  be  known  as  the  River  Regulation  Com- 
mission, consisting  of  the  Secretary  of  War.  the  Secretar-y  of 
Ihe  Tntei-ior.  the  Secretary  of  Agriculture,  the  Secretary  of 
I'ommerce  and  Labor-,  two  Members  of  the  Senate,  to  be  se- 
lected by  the  President  of  the  Senate,  and  two  Members  of 
the  House  of  Representatives,  to  be  selected  by  the  Speaker, 
is  hereby  ci-eated  and  authorized  to  bring  into  coordination 
and  cooperation  with  the  Corps  of  Engineers  of  the  Army 
the  other  scientific  or  constructive  ser\"lces  of  the  United 
States  that  relate  to  the  study,  development,  and  control  of 
wati-rways  and  water  resources  and  subjects  related  thereto, 
and  to  the  development  and  regulation  of  interstate  and  foreign 
commerce.  wit:i  a  view  to  uniting  such  services  through  a 
board  or  boards  in  investigating  questions  relating  to  the 
development,  improvement,  regulation,  and  control  of  naviga- 
tion as  a  part  of  interstate  and  foreign  commerce,  including 
therein  the  related  questions  of  irrigation,  forestry,  swamp- 
land reclamation,  clarification  of  streams,  regulation  of  flow, 
control    of   floods,    utilization    of   water    power,    prevention    of 


soil  waste,  co^jperallon  of  rallwayH  and  walerwa.\«,  ;irid  pro- 
motion of  transfer  facllltleH  and  sites,  and  In  formlnK  com- 
prehensive plans  for  the  development  of  Ihe  waterways  and 
water  resources  of  Ihe  counliv  for  every  useful  purpose  by 
cortperallon  between  the  United  .states  and  the  several  Stales, 
municipalities,  (-ommunltles,  corporallonH,  and  Individuals 
within  the-  Juris.. Ii-tlon.  pov.ers,  and  rights  of  each,  respe.-- 
tlvely,  and  with  a  view  to  asMlgrrlng  lo  the  United  States  such 
portion  of  such  development,  pr-omollon,  regulation,  and  con- 
trol as  can  be  properly  undertaken  by  the  United  States  by 
virtue  of  Its  power-  to  r-egul.ite  inlerstale  and  foreign  com- 
merce and  by  reason  of  Its  proprietary  Interest  In  the  public 
domain,  and  to  the  .Slates.  munlclpulltleH,  communities,  cor- 
porations, and  Individuals  sui-h  portion  as  properly  belongs 
to  their  Jurisdiction,  rights  and  interests,  and  with  a  view  lo 
properly  apportioning  costs  and  bem-flls,  and  with  a  view  lo 
so  uniting  the  plans  arrd  works  of  the  United  Slates  wllhlii 
Its  Jurisdiction,  and  of  the  States  and  municipalities,  respec- 
tively, within  their  Jurisdictions,  and  of  <-orporatlon8,  com- 
munities, and  Individuals  within  their  respective  power  and 
rights,  as  to  secure  the  highest  development  and  utillzallon 
of  the  watei-ways  and  water-  resources  of  the  irnlted  .Slates; 
and  such  River  Regulation  Commission  Is  authorized  lo  ap- 
point as  members  of  such  board  or  boards  such  englireer-s. 
transportation  experts,  experts  In  water  development,  and 
coirstructors  of  eminence  as  it  may  deem  ad visable  to  employ 
In  connection  with  such  plans.  ,\nd  for  the  expenses  of  such 
organiz.atlon.  Investigation,  anil  plans  the  sum  of  ?.'>oir.(|{iii 
Is   hereby  appr-opr-lated. 


Mr.  D.  S.  Terry  has  been  appointed  Construction  Engineer 
at  Cincinnati.  Ohio,  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis   Ry.,  succe?ding  Mr.   F.    W.   Smith. 

Mr-.  D.  Gllmour  has  been  appointed  Superintendent  of  the 
Montreal,  Que.,  terminals  of  the  Grand  Trunk  Ry..  succeeding 
Mr-.   R.   W.   Scott,   relieved   on   account   of  111    health. 

Mr.  A.  S.  Proudfoot.  formerly  with  the  Suburban  Engi- 
neering Co.,  New  York  City,  has  been  appointed  Assistant  to 
the  Contract  Manamr  of  the  Turner  (Construction  Co.,  New 
York    City. 

Mr.  Burton  E.  Reed,  for  a  number  of  years  with  the  Van- 
dalia  R.R.,  has  been  appointed  Assistant  to  the  General 
Manager  of  the  International  Interlocking  Rail  Joint  Manu- 
facturing   Co.,    Chicago,    111. 

Mr.  Hans  Helland.  Superintendent  of  Maintenance-of-way 
of  the  San  Antonio  &  Aransas  Pass  Ry..  at  Yoakum.  Tex., 
has  been  promoted  to  be  Construction  Engineer,  with  head- 
quarters   at    San    Antonio,    Tex. 

Prof.  Fi-ank  B.  Cooper,  of  the  Randolph  Macon  College. 
Virginia,  has  been  appointed  Professor  of  physics  at  the 
Stevens  Institute  of  Technology,  succeeding  Prof.  Roger  H. 
Gait,    resigned    on    account    of    ill    health. 

Mr.  R.  B.  Titsworth,  Assoc.  M.  Am.  Soc.  C.  E.,  Contract- 
ing Engineer  of  the  McClintlc-Marshall  Construction  Co., 
Pittsburgh,  Penn..  has  resigned  to  become  associated  with  the 
Detroit   Bridge  &   Steel    Works.   Detroit,   Mich. 

Mr.  Isham  Randolph,  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer-, of  Chicago,  111.,  has  been  awarded  an  Elliott  Cresson 
Gold  Medal  of  the  Franklin  Institute,  of  Philadelphia,  "for 
distinguished   achievements   in    the   fleld    of  civil   engineering.  " 

Mr.  A.  W.  Stephens,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  De- 
signing Engineer  of  the  Turner  Construction  Co..  New  York 
City,  has  been  promoted  to  be  Engineer  of  the  company.  Mr. 
Stephens  has  been   with   the   company  for  nearly  eight  years. 

Mr.  C.  H.  Harlan,  Designing  Engineer  of  the  McClintic- 
Marshall  Construction  Co.,  Pittsburgh,  Penn..  has  been  pro- 
moted to  be  Contracting  Engineer,  succeeding  Mr.  R.  B.  Tits- 
worth.  Assoc.  M.  Am.  .Soc.  C.   E..   resigned,  as  noted  elsewhere. 

Mr.  Walter  H.  Lienesch,  formerly  connected  with  the 
Illinois  Traction  Systen-i,  has  been  appointed  Consulting  Engi- 
neer in  charge  of  the  engineering  department  of  the  Inter- 
national Interlocking  Rail  Joint  Manufacturing  Co.,  of  Chi- 
cago,   111. 

Mr.  William  W.  Bosworth,  M.  Am.  Inst.  Arch.,  of  New 
York  City,  has  been  chosen  as  the  Architect  for  the  new 
buildings  of  the  Massachusetts  Institute  of  Technology  to 
be  erected  in  Cambridge,  Mass.  Mr.  Bosworth  was  a  student 
at    the    Institute    In    18S6-1S8S. 

Mr.  R.  E.  Harrison.  Assoc.  M.  Am.  Soc.  C.  E..  recently  Resi- 
dent Engineer  In  charge  of  the  consti-irctlon  of  the  water 
filtration  plant  of  the  Grand  Rapids.  Mich.,  water-works.  h.is 
resigned  to  accept  the  position  of  Supervising  Engineer  of 
construction  for  the  Roberts  Filter  Manufacturing  Co..  of 
Darby.    Penn. 

Mr.  M.  C.  Byers,  M.  Am.  Soc.  C.  E..  Chief  Engineer  of 
Operation  of  the  St.  Louis  &  San  Francisco  R.R.,  has  resigned 
and  the  office  has  been  abolished.  Mr.  Byers  has  been  ap- 
pointed   Assistant    to    the    President    of    the    Great    Northern 
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Ey..   at   St.   Paul,   Minn.,   succeeding  Mr.   Ralph   Budd.   M.    Am. 
Soc.  C.  E.,  promoted,  as  noted  in  our  issue  of  last  weeli. 

Mr.  Charles  P.  Steinmetz,  Past-President,  Am.  Inst.  E.  E.. 
Consulting-  Engineer  of  the  General  Electric  Co.,  Schenectady, 
N.  T..  has  been  awarded  an  Elliott  Cresson  Gold  Medal  of  the 
Franlilin  Institute,  of  Philadelphia,  "for  successful  applica- 
tion of  analytical  methods  to  the  solution  of  problems  of  the 
first  practical  importance  in  the  field  of  electrical  engineer- 
ing." 

Mr.  Herman  W.  Hoefer  has  resigned  as  State  Architect 
of  New  York  with  charges  of  alleged  incompetency  and  in- 
efficiency pending  against  him.  Mr.  Hoefer  was  appointed  by 
Governor  Dix  in  April  of  last  year  and  reappointed  by  Gov- 
ernor Sulzer.  He  was  formerly  an  architect  of  New  Yorli 
City.  Deputy  Architect  Charles  A.  Susdorf  has  been  appointed 
Acting   State   Architect. 

Mr.  William  T.  Blunt.  M.  Am.  Soc.  C.  E.,  for  many  years 
United  States  Assistant  Engineer  on  harbor  improvement 
work  at  the  west  end  of  Lake  Erie,  and  more  recently  Superin- 
tendent of  subaqueous  rock  excavation,  Panama  Canal,  has 
become  associated  with  the  Shlrley-Skeldon  Dredging  &  Sub- 
marine Contracting  Co..  Toledo,  Ohio,  as  Secretary-Treasurer 
and    Consulting    Engineer. 

Mr.  R.  C.  Wilson,  recently  Superintendent  in  charge  of 
construction  work  for  the  Turner  Construction  Co.,  New 
York  City,  has  been  appointed  Engineer  in  charge  of  the 
department  of  designs  of  the  company.  Mr.  Wilson  has  been 
with  the  Turner  Construction  Co.  for  the  past  six  years  and 
has  had  charge  of  erection  on  some  of  the  company's  most 
important    building    contracts. 

Mr.  Robert  M.  Anderson.  M.  Am.  Soc.  M.  E.,  has  joined 
the  faculty  of  the  Stevens  Institute  of  Technology  as  In- 
structor in  engineering  practice.  Mr.  Anderson  graduated 
from  Stevens  Institute  of  Technology  in  1S87  and  was  a 
member  of  the  faculty  for  several  years,  first  as  Assistant 
in  the  department  of  mathematics  and  later  in  the  depart- 
ment  of   experimental    engineering. 

Mr.  A.  C.  Tozzer.  .\ssoc.  M.  Am.  Soc.  C.  E.,  formerly  Su- 
perintendent in  charge  of  construction  for  the  Turner  Con- 
struction Co.,  New  York  City,  has  been  appointed  General 
Superintendent  for  the  New  York  City  district  of  the  com- 
pany. Mr.  Tozzer  has  been  with  the  company  eight  years  and 
was  recently  in  charge  of  construction  of  the  Bush  Terminal 
Co.  model  loft  buildings  in  South  Brooklyn,  N.  Y. 

Mr.  George  McCormlck,  formerly  Assistant  Superintendent 
of  the  Galveston,  Harrlsburg  &  San  Antonio  Ry..  at  El  Paso, 
Tex.,  has  been  promoted  to  be  Assistant  General  Manager, 
mechanical  department,  at  Houston.  Tex.,  succeeding  Mr.  J. 
W.  .Small,  resigned.  Mr.  McCormlck  also  becomes  Superin- 
tendent of  motive  power  and  machinery  of  Morean  s  Louisi- 
ana &  Texas  R.R.  &  .Steamship  Co.  and  the  I^ouisiana  &  West- 
ern   R.R.,    other    subsidiaries    of    the    Southern    Pacific    Hy. 

Mr.  H.  W.  Rldgway,  recently  Master  Mechanic  of  the  Colo- 
rado &  Southern  R.R.  and  the  Atchison.  Topeka  &  Santa  F^ 
Ry.  at  Denver,  Colo.,  has  been  promoted  to  be  Superintend- 
ent of  the  motive  power  and  car  departments  of  the  Colo- 
rado &  Southern  R.R..  at  Denver.  Mr.  Rldgway  besan  his 
railway  experience  as  a  machinist  apprentice  with  the  Den- 
ver &  Rfo  Grande  R.R.  in  18S1.  For  many  years  he  was  em- 
ployed by  the  Mexican  Central  Ry.,  first  as  journeyman  and 
foreman  and  later  as  Superintendent  of  Shops  at  Aguascall- 
entes. 

Mr.  Charles  J.  Bennett,  of  Hartford.  Conn.,  on  Feb.  25.  took 
olrtce  as  State  Highway  Commissioner  of  Connecticut,  follow- 
ing his  appointment  by  Gov.  Baldwin  and  confirmation  by  the 
State  Senate.  Gov.  Baldwin,  at  the  beginning  of  his  first 
term,  two  years  ago,  appointed  a  successor  to  Commissioner 
Jiimes  H.  MacDonald,  who  has  held  the  office  for  a  number 
of  years,  but  his  appointee  failed  of  confirmation.  In  Jan- 
uary of  this  year,  at  the  beginning  of  his  second  term.  Gov. 
Baldwin  again  appointed  a  successor  to  Mr.  MacDonuld.  but 
the  Senate  refused  again  to  confirm.  The  Governor  there- 
upon  appointed   Mr.    Bennett,    with    the   result    noted    above. 

Mr.  J.  R.  Wood.  Passenger  Trafilc  Manager  of  the  Penn- 
sylvania R.R.,  has  retired  under  the  company's  pension  rules, 
having  reached  the  age  of  70  years  on  Feb.  9.  Mr.  Wood's 
railway  career  began  In  1S69.  at  the  age  of  26,  as  .Secretary 
to  the  Superintendent  of  the  Burlington  &  Missouri  River 
R.R.,  at  Creston.  Iowa.  Later  he  was  Trainmaster  and  Gen- 
eral Western  Passenger  Agent  of  the  same  railway  at  Chi- 
cago. III.  Afterward  he  served  In  the  pasHetiger  tralllc  and 
operating  departments  of  Ihi'  Michigan  Central  R.R.  and  the 
Chicago.  Burlington  &  Qulney  R.R.  Ills  connection  with  the 
Pennsylvania  R.R.  began  In  1881  as  General  Passenger 
Agent.     In   1903   he  was  appointed    Passenger  Tralllc   Manager. 

Mr     F.    G.    Jonah.    M.    Am.    Soc.    C.    E.,    Chief    Englnoor    of 


Construction  of  the  St.  Louis  &  San  Francisco  R.R.  and 
Chief  Engineer  of  the  New  Orleans.  Texas  &  Mexico  and  the 
St.  Louis,  Brownsville  &  Mexico  Rys.,  has  been  promoted  to 
be  Chief  Engineer  of  all  these  lines,  and  the  office  of  Chief 
Engineer  of  Construction  has  been  abolished.  Mr.  Jonah 
is  a  Canadian  by  birth.  After  a  high-school  education  he 
entered  the  office  of  the  Chief  Engineer  of  the  Intercolonial 
Ry.  as  a  student  in  18S2.  at  18  years  of  age.  He  remained 
here  for  five  years,  serving  as  chainman,  rodman.  leveler  and 
transitman.  In  18S7  he  was  appointed  Resident  Engineer  on 
construction  of  the  Oxford  &  New  Glasgow  Ry.,  but  two 
years  later  returned  to  the  Intercolonial  Ry.  as  Assistant  En- 
gineer. Mr.  Jonah  came  to  the  United  States  in  1S90  to  accept 
a  position  as  Assistant  Engineer  of  the  St.  Louis  Merchants' 
Bridge  Terminal  Ry.  For  five  years,  1894  to  1S99,  he  was 
Resident  Engineer  of  the  St.  Louis,  Peoria  &  Northern  Ry., 
which  position  he  resigned  to  become  Engineer  of  Main- 
tenance-of-way  of  the  Chicago  &  Alton  Ry.  In  1901  he  was 
appointed  Chief  Engineer  of  the  Blackwell  Enid  &  South- 
western Ry.  His  connection  with  the  St.  Louis  &  San  Fran- 
cisco R.R.  began  ten  years  ago  when  he  was  appointed  .As- 
sistant  Engineer. 

Messrs.  Samuel  C.  McMeen  and  Kempster  B.  Miller,  M's. 
Am.  Inst.  E.  E.,  announce  the  incorporation  of  the  firm  of 
McMeen  &  Miller.  Engineers,  1454  Monadnock  Block.  Chicago, 
111.  The  personnel  of  the  firm  includes  besides  the  former 
partners,  Mr.  Leigh  S.  Keith  Assoc.  Am.  Inst.  E.  E..  who  has 
been  connected  with  the  firm  for  a  number  of  years  as  Man- 
aging Engineer.  Mr.  McMeen  is  senior  member  and  Vice- 
President  of  the  new  firm  and  is  well  known  as  a  telephone 
engineer.  His  experience  with  the  Central  Union  Telephone 
Co.,  of  Chicago,  covered  various  positions  from  operator  to 
Chief  Engineer.  Before  entering  partnership  with  Mr.  Miller 
he  was  connected  with  the  Western  Electric  Co.  Mr.  Miller 
is  President  of  the  new  firm,  and  is  widely  known  among 
electrical  engineers  as  the  author  of  "American  Telephone 
Practice."  He  is  a  graduate  of  Cornell  University.  For  many 
years  he  was  connected  with  the  Kellogg  Switchboard  &  Sup- 
ply Co.,  in  Chicago,  as  Engineer  and  Manager.  Mr.  Keith, 
who  is  the  Secretary-Treasurer  of  the  firm,  graduated  from 
the  Massachusetts  Institute  of  Technology  in  1900.  He  was 
employed  for  a  number  of  years  in  the  engineering  depart- 
ment of  the  New  York  Telephone  Co.  He  entered  the  employ 
of  McMeen  &  Miller  about  four  years  ago,  and  for  the  past 
three  years  has  been  Managing  Engineer  of  the  firm.  The 
organization  of  the  firm  has  been  increased  to  include  a  suffi- 
cient corps  of  engineers  to  handle  all  branches  of  electrical 
engineering    practice. 

Among  some  30-odd  men  to  be  dined  and  publicly 
honored  by  the  City  Club  of  New  York,  on  Mar.  10.  for  honor- 
able and  efficient  service  rendered  to  New  York  City,  and  each 
of  whose  services  covers  a  period  of  at  least  five  years, 
are  found  a  goodly  representation  of  engineers  and  public 
health  officials.  In  speaking  of  the  action  of  the  City  Club, 
which  is  an  organization  of  1300  members  and  founded  In  the 
Interest  of  good  municipal  government,  the  New  York  "Times" 
ot  Mar.  2.  rightly  says,  "The  bright  light  of  publicity  which 
shines  and  must  shine  on  the  administrative  heads  of  the 
huge  offices  that  do  the  municipal  business  of  New  York  often 
leaves  in  the  shadow  and  In  half-shadow  men  who  In  less 
conspicuous  posts  labor  year  in  and  year  out  with  unfiagging 
devotion  for  the  city's  good."  According  to  the  "Times." 
among  the  guests   included   are: 

Mr.  Nelson  P.  Lewis.  M.  Am.  Soc.  C.  E..  has  been  Chief  En- 
gineer of  three  successive  Boards  of  Estimate  and  Apportion- 
ment. As  such,  he  has  been  distinguished  by  the  honesty 
and  accuracy  of  his  reports  and  Investigations,  and  by  a 
continuously  Intelligent  Interest  In  the  physical  development 
of  the  city Week  after  week  the  public  Improve- 
ment calendar  Is  referred  to  Mr.  Lewis  for  scientific  and  dis- 
interested service,  which  has  been  the  mainstay  of  several  ad- 
ministrations. 

Mr.  Harry  P.  Nichols  has  been  Chief  of  the  Bureau  of 
Franchises  since  It  was  established.  To  him  have  been  re- 
ferred week  after  week  all  requests  for  giants  of  franchises 
by  the  Board  of  Estlmati-.  He  Is  largely  responsible  for  the 
development  of  a  uniform  franchise  policy  by  the  city.  At  the 
time  Mr,  Nichols  started  his  service,  there  was  neither  rhyme 
nor  reason  In  the  tieatment  of  franchises  by  the  Hoard  of 
Estimate.  Since  that  time  the  standardization  of  franchise 
granting  has  become  a   topic  .if  nation-wide  .llscusslim. 

l)r  Ernst  J  Lederle,  Health  Commissioner.  Is  an  example 
of  the  Increasing  number  of  (•ommlssloners  drawn  from  the 
city's  perman.-nt  civil  service.  Dr.  L<-derle  was  an  employee 
ot  the  Health  Department  for  over  20  years,  before  his  op- 
portunity came  In  1902  to  reorganize  the  di'purtment.  His 
services  "ti>    public    health    havi'    bei-n    very    great, 

Dr  Waller  Binsel  has  been  Sanitary  Sunerlntenilent  for 
two  successive  administrations  of  the  Health  Department. 
Citizens  of  Ni-w  York  will  not  soon  forg.-t  the  energetic  and 
efficient  manner  In  which  he  exer<lsed  the  summiiry  powi^rs 
of  the  department  during  the  street-cleaning  strike  a  f.-w 
years  ago.  He  Is  the  energizing  force  In  the  Held  work  of  the 
city's   health   service. 
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M,-.  .1.  Waldo  Smith,  M.  Am.  Sue.  ('.  10.,  Iihh  hcen  Chief 
lOiiKliiffi-  of  the  Hoanl  of  Water  Supply,  whUti  started  th<! 
pliir.  and  constiuition  of  the  CatsklU  system.  The  board  wad 
,.n. lowed  with  unusually  broad  powers  of  discretion,  the  ex- 
,  irlse  of  whleh  brouKht  upon  It  much  erltlelsm  In  the  .\sho- 
1  an  Ham  and  other  matters.  The  failure  In  other  work  of 
itii-  eontractors  whose  bids  were  lejeeted  has  since  ib-uion- 
slial.-d  the  wisdom  of  the  board's  lourse.  for  which  Mr.  Smith 
\v;is  larKely  responsible.  The  rapidity  with  which  the  (Tatsklll 
work  has  been  carried  on  marks  It  as  one  of  the  greatest 
mnUlpal    enRlneerlng    achievements    In    the    United    States. 

|ir.  Daniel  D.  .Jackson;  Over  in  the  quiet  of  a  little  buiid- 
.iiK  at  the  Prospect  Park  Reservoir  there  are  arranged  daily 
iM-fore  Dr.  Jackson  samples  taken  from  each  and  every  source 
of  New  York  City's  water  supply.  He  Is.  therefore,  "the  sen- 
tinel of  public  health.  livery  source  showing  the  sUshest 
trace  of  Infection  Is  Immediately  closed  and  antlseptlcally 
treated.  His  work  has  undoubtedly  saved  thousands  of  lives 
every    year. 

Messrs.  Benjamin  F.  Welton  and  Otto  11.  Klein  are  engi- 
neers in  the  office  of  the  (Commissioner  of  Accounts.  They 
have  not  only  constantly  Kiven  expert  advice  In  the  various 
investlRations  conducted  by  the  Commissioners  of  Accounts, 
but  they  have  been  faithful  students  of  New  York's  municipal 
problems — men  whose  cooperation  and  assistance  have  been 
invaluable    in    many    other   parts    of    the    city    government. 

Mr.  George  W.  Tillson.  M.  Am.  Soc.  C.  E„  an  engineer  in 
the  otflce  of  the  Brooklyn  Borough  President,  is  a  long-time 
public  servant  whose  advice  and  work  on  street  pavements 
fias  been  of  particular  value  to  the  city. 

Mr.  M.  L.  Fouquet,  an  engineer  of  the  Brooklyn  Borough 
President's  otiice,  has  made  a  specialty  of  the  problems,  both 
engineering  and  otherwise,  connected  with  the  subsui-face  use 
of  tile  city's  streets.  He  has  not  only  established  a  definite 
department  for  dealing  with  subsurface  work  in  the  Borough 
of  Brooklyn,  but  has  assisted  In  the  formation  of  similar, 
necessary  divisions  in  the  offices  of  other  Borough  Presidents. 

Mr.  John  T.  Featherston:  His  work,  both  experimental 
ind  practical,  in  the  disposition  of  refuse  on  Staten  Island, 
Has  marked  him  as  one  of  the  chief  authorities  on  this  sub- 
ject in  the  United  States.  Some  time  ago  the  city  of  Chicago 
unsuccessfully  sought   to  take  him   away  from  us. 

Gen.  Theodore  A.  Bingham:  It  is  not  given  to  all  of  us  to 
be  as  versatile  as  Gen.  Bingham,  who  not  only  put  the  fear 
of  God  into  the  police  force  for  several  years,  but  who  seems 
able  to  do  the  same  thing  to  contractors.  He  also  wisely 
plans  and  advises  in  the  engineering  work  of  the  Department 
of  Bridges. 

Dr.  John  S.  Billings:  Probably  no  official  in  the  city's  ser- 
vice has  had  a  more  versatile  and  interesting  career  than  Dr. 
Billings.  Brevetted  for  faithful  and  meritorious  service  dur- 
ing the  civil  war  he  spent  many  years  in  the  medical  service 
of  the  United  States  Army:  he  prepared  the  vital  statistics  of 
both  the  10th  and  11th  censuses;  was  Professor  of  Hygiene  in 
the  University  of  Pennsylvania,  and  in  1S96  decided  to  spend 
the  rest  of  his  life  in  the  service  of  the  City  of  New  York 
IB  Director  of  its  great  public  library  system. 
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Lucien  M,  Cunningham,  a  civil  engineer  of  Denver,  Colo., 
died  in  that  city.  Feb.  21.  He  had  not  been  in  active  prac- 
tice for  several   j'ears  on  account   of  ill  health. 

John  R.  Price,  a  railway  contractor  in  the  early  days  of 
the  Atchison,  Topeka  &  Santa  F#  Ry.  and  pioneer  Mexican 
railways,  died  at  his  home  in  Turon,  Kan.,  Feb.  24.  He  was 
84  years  old. 

A.  O.  Graydon,  former  City  Engineer  of  London,  Ont.,  died 
at  the  Victoria  Hospital  in  that  city  on  Feb.  28.  He  was  born 
in  Canada  in  1852.  He  entered  the  city  engineering  depart- 
ment of  London  as  a  young  man  and  in  1891  succeeded  to  the 
office  of  City  Engineer,  which  he  held  for  nearly  20  years. 

Max  Boehmer,  M.  Am.  Inst.  M.  E.,  a  civil  and  mining  engi- 
neer of  Denver,  Colo.,  died  at  his  home  in  that  city  Feb.  14, 
aged  66  years.  He  was  a  native  of  Germany  and  received  his 
technical  education  in  that  country.  He  came  to  America  as 
a  young  man  and  was  first  engaged  In  civil-engineering  work 
on  the  improvement  of  the  Mississippi  and  Missouri  Rivers. 
He  went  to  Colorado  in  1879  and  for  many  years  was  Con- 
sulting Engineer  for  several  large  mining  interests. 

Dr.  Philip  Hanson  Hiss,  Jr.,  Professor  of  bateriology  at 
Columbia  University,  died  Feb.  27.  He  was  born  in  Baltimore, 
Md..  in  1868  and  graduated  from  Johns  Hopkins  University 
in  1S91;  he  received  his  degree  of  Doctor  of  Medicine  at  Co- 
lumbia University  in  1895.  He  was  Assistant  Bacteriologist 
of  the  Department  of  Health  of  New  York  City  from  1896 
to  1899.  He  was  famous  among  sanitarians  for  his  work  In 
Isolating  typhoid  bacilli,  and  his  studies  of  the  bacteriology 
of   typhoid   fever. 

Robert  B.  Seymour,  former  Chief  Engineer  of  the  Chicago, 
Indiana  &  Southern  R.R.,  died  at  his  home  at  Oak  Park,  111., 
Feb.  23.  Mr.  Seymour  was  born  at  Hingham.  Mass.,  in  1859. 
His  engineering  experience  began  at  the  age  of  22  years.  In 
1885  he  entered  the  engineering  corps  of  the  Illinois  Central 
R.R..  at  Chicago.     Later  he  was  connected  with  the  building 


of  the  HIehmotuI,  Pi'terHburK  ^c  Carolina  K.H.,  now  a  part  of 
the  Seaboard  Air  Line  Ky.  H<'  w«h  afterward  f'hief  KnKlni'er 
of  the  Chicago,  Indiana  &  Southern  R.H.  until  Its  absorption 
by  the  New  York  (.'entral  LlneH,  when  he  entered  private 
practice  as  a  conwultlng  enKlneer. 

Charles  K.  (iossett.  General  MaHter  Mechanic  of  the  Minne- 
apolis &  St.  LouIh  R.li..  at  Minneapolis,  Minn.,  died  at  hlH 
home  In  Rochester.  Minn..  Feb.  19.  He  wa»  44  yearB  old.  He- 
was  educated  at  the  MlsHuuri  State  UnlverHlty  and  entered 
the  railway  service  iti  1886  as  a  machinist  helper  with  the 
Wabash,  St.  Louis  &  Pacific  R.R.  Later  he  was  fireman  and 
locomotive  engineer  on  various  railways  In  thi-  Middle  West. 
In  1905  he  was  promoted  to  be  road  foreman  of  engines  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.  and  shortly  afterward 
Master  Mechanic.  Three  years  later  he  was  appointed  Master 
Mechanic  of  the  Iowa  Central  R.R.  and  In  1910  accepted  the 
same  office  with  the  Minneapolis  &  St.  Louis  R.R.  He  was 
promoted   to  General    Master   Mechanic   on  Jan.    1,   1912. 

Robert  Law,  former  Vice-President  and  fJeneral  Manager 
of  the  Colorado  &  Northwestern  R.R.,  died  recently  at  Los 
Angeles,  Calif.  He  was  born  in  New  York  State  In  1851. 
After  a  common  school  education  he  entered  the  railway  ser- 
vice at  10  years  of  age,  in  1861,  as  a  water  boy  on  the  At- 
lantic &  Great  Western  Ry.  From  1866  to  1882  he  was  with 
the  Union  Pacific  R.R.  as  foreman  on  trackwork  and  con- 
struction. Division  Roadmaster,  General  Roadmaster,  Division 
Superintendent,  Superintendent  of  Construction  and  General 
Superintendent.  From  1882  to  1886  he  was  General  Superin- 
tendent of  the  Missouri  lines  of  the  Burlington  System.  From 
1886  to  1890  he  was  Division  Superintendent  and  .Assistant 
General  Manager  of  the  Northern  Pacific  Ry.  For  a  few 
years  following  he  was  Manager  of  the  Chicago  Ry.  Transfer 
Association.  In  1893  he  became  Manager  of  the  Burlington 
&  Northwestern  Ry.  at  Burlington,  Iowa.  His  last  active 
work  in  railroading  was  with  the  Colorado  &  Northwestern 
R.R. 

Sir  William  Henry  White,  Past-President  of  the  Institu- 
tion of  Civil  Engineers  of  Great  Britain,  and  the  most  emi- 
nent naval  engineei-  of  his  time,  suffered  a  stroke  of  apoplexy' 
on    Feb.    27    and    his    death    shortly    ensued. 

William  White  was  born  in  the  dockyard  town  of  Daven- 
port. England.  Feb.  2,  1845.  The  illness  of  his  father  placed 
the  family  in  straitened  circumstances,  and  at  the  age  iiC 
14  William  White  entered  the  Government  dockyard  as  air 
ordinary  shipwright  apprentice  boy.  He  had  neither  means 
nor  influence  back  of  him,  so  his  chances  for  rising  above  the 
grade  of  an  ordinary  workman  were  apparently  no  better 
than  those  of  any  other  of  the  many  apprentices  In  the 
yard.  There  was,  however,  a  system  of  examinations  for 
apprentices  desirous  of  proving  their  ability  and  industry  and 
William  \A'hite's  record  in  these  examinations  was  so  excel- 
lent that  it  won  for  him  admission  to  the  Royal  School  of 
Naval  Architecture.  He  achieved  high  honors  here  and  re- 
ceived  a   diploma   as    Fellow   in    the    first   class. 

Upon  his  graduation  he  was  appointed  a  member  of  the 
staff  of  the  Chief  Naval  Constructor  at  Whitehall  and  at  the 
early  age  of  22  was  made  confidential  assistant  to  Sir  Edward 
Reed  of  the  Admiralty.  Foi"  fourteen  years  he  worked  stead- 
ily in  the  Government  service,  and  in  1881,  when  only  36  years 
of  age,  he  was  made  Chief  Constructor,  the  highest  rank  in 
the    corps    of    Royal    Naval    Constructors. 

In  1SS3.  at  the  solicitation  of  the  great  engineering  firm 
of  Armstrong  &  Co..  at  Newcastle,  he  resigned  from  the 
Navy  and  assumed  chief  responsibility  for  the  great  Arm- 
strong shipbuilding  plant.  During  the  two  years  from  1883 
to  1885  while  Mr.  White  remained  with  the  Armstrong  firm  he 
designed  and  superintended  the  building  of  ships  for  China, 
Japan,  Italy  and  Spain.  At  this  time  the  United  States  was 
just  setting  about  the  preliminary  steps  toward  creating  a 
modern  navy,  and  some  of  the  designs  for  its  first  vessels 
were  purchased  from  the  Armstrong  firm,  having  been  made 
under    Sir    William    White's    direction. 

In  1885.  Sir  Nathaniel  Barnaby,  who  had  succeeded  Sir 
William  White  as  Chief  Constructor  of  the  British  Navy, 
became  111.  The  Government  was  about  to  undertake  an 
enormous  Increase  in  the  naval  establishment  far  beyond  any- 
thing before  dreamed  of.  It  was  deemed  necessary  to  have 
the  most  competent  ship  designer  obtainable  at  the  head  of 
Its  work.  Lord  George  Hamilton,  Fir,st  Lord  of  the  Ad- 
miralty, asked  William  White  to  return  to  the  Government 
service  and  take  the  chief  responsibility  for  the  design  ot 
this   new    British   navy. 

From  the  pecuniary  point  of  view  the  acceptance  of  the 
Government  offer  meant  a  sacrifice,  for  in  Great  Britain  as  lu 
the  United  States  the  Government  pays  meager  salaries  to 
men  of  high  ability  compared  with  what  they  could  com- 
mand in  private  business.  The  appeal  was  made,  however, 
to    William   White's    patriotism,    and    was   not   made   in    vain. 
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He  returned  to  the  Bri  ish  navy  with  a  new  title.  While 
his  predecessors  had  been  known  as  Chief  Constructors,  he 
was  made  Director  of  Naval  Construction  and  Assistant  Con- 
troller of  the  Royal  Navy.  For  17  years  he  held  this  im- 
portant office,  up  to  February.  1902.  when  ill  health  com- 
pelled   his    resigrnation. 

The  creation  of  the  modern  British  navy  was  due  to  Sir 
vVilliam  White.  Indeed,  as  naval  practice  In  all  other  coun- 
tries of  the  world  is  largely  copied  from  Great  Britain,  it 
may  be  truly  said  that  to  Sir  William  White  more  than  to 
any  other  one  man  is  due  the  origination  of  the  navies  of 
the   present  day. 

In  recognition  of  his  great  service  to  his  country  and  his 
great  professional  ability  he  received  the  honor  of  knight- 
hood in  1S95.  Upon  his  retirement  from  the  Government  ser- 
vice In  1902.  Parliament  voted  him  a  grant  of  money  in 
recognition   of  his   distinguished   service. 

The  list  of  engineering  societies  in  which  Sir  William 
held  membership  and  from  which  he  received  honors  is  a 
very  long  one.  He  was  an  honorary  member  of  the  .\meri- 
can  Society  of  Civil  Engineers,  the  .American  Society  of  Me- 
chanical Engineers,  and  the  American  Society  of  N'aval  En- 
gineers and  Marine  Architects.  Sir  William  had  frequently 
visited  the  United  States.  .\s  a  Past-President  and  Member 
of  the  Council  of  the  Institution  of  Mechanical  Engineers  of 
Great  Britain,  he  took  a  large  part  in  arranging  the  joint 
International  meeting  of  the  institution  and  the  American 
Society  of  Mechanical  Engineers  held  at  Birmingham  in  1910. 
In  the  fall  of  the  year  following  he  visited  America,  accom- 
panied by  Lady  White  and  his  daughter,  and  received  the 
award  of  the   John   Fritz  medal. 

Sir  William  was  a  notable  contributor  to  technical  litera- 
ture, both  to  the  proceedings  of  the  engineering  societies  of 
which  he  was  a  member  and  as  the  author  of  well  known 
treatises  on  naval  construction.  Since  his  retirement  from 
the  Government  service  In  1902  and  his  restoration  to  health 
he  has  done  most  important  work  as  a  consulting  engineer  of 
International  reputation.  Doubtless  the  most  famous  piece 
of  work  with  which  his  name  is  associated  was  the  build- 
ing of  the  "Mauretania"  and  "Lusitania"  for  the  Cunard 
company,  which  vessels  when  built  and  for  several  years 
afterward  were  by  far  the  largest  ships  in  existence  as  well 
as  the  fastest  ocean-going  steamers.  Sir  William  is  also 
credited  with  being  the  originator  of  the  Dreadnought  type 
of   battleship. 

It  is  noteworthy  that  notwithstanding  his  work  in  the  de- 
sign of  vessels  of  record-breaking  size.  Sir  William  held  con- 
eervative  views  in  this  matter  and  was  on  record  as  favor- 
ing a  return  to  smaller  vessels  both  In  the  merchant  marine 
and    the    naval    service. 
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ENGINEERING    SOCIETIES 


C  O  M  I  N  G      M  V.  i:  TINGS 


VERMONT  SOCIETY  OF  ENGINEERS. 

Mar.    10.      Annual    meeting    at    Burlington.    Vt.    Secy..    G. 
Reed.   Barre.   Vt. 

NEW   ENGLAND   RAILROAD   CLUB. 

Mar.    11.      .\nnual    meeting    at    Boston.    Mass.      Secy.. 
Cade.   Jr..   683    Atlantic  Ave..    Boston.    Mass. 
ILLINOIS   WATER    SUPPLY    ASSOCIATION. 

Mar.     11-12.       Annual     meeting    at    Urbana.     111.       Sec^ 
ward    Bartow.    Urbana.     111. 
AMERICAN    RAILWAY    ENGINEERING    ASSOCIATION. 
Mar.    18-21.      Annual    convention    at    Chicago.    111.      Se 
H,   Fritch.   900  S.   Michigan   Ave..  Chicago,   111. 
BOSTON    SOCIETY    OF  CIVIL   ENGINEER.S. 

Mar.    19.        Annual    mei-ting    at    Boston,    Mass.      Recv.. 
Tinkham,   715  Tnmonl   Temple,    Boston.    Mass. 
.\MERICAN   CHEMICAL   SOCIETY. 

Mar.     25-28.       Annual     meeting     In     Milwaukee,     Wis 
C.    L    Piirsons.    Box.    50,^,    Washington.    D.   C. 
NATIONAL   FIRE    PROTECTION   AS.SOCI ATION. 

.Mar.     2B-27.       Annual     meeting     In     New     York     City. 
Kalph   Sweetland,    111    .Milk    St..    Boston,    Mass. 
.VATU)NAL    BITILDl.Vf)    TRADES    AND     E.MPLOYERS 
r-IATKiN. 
Mar.  2S-27.      Aiinuiil  convention  at   Washington.  I>.  C. 
J.    H.    Scales,    in    E.    Fayette   St..    Baltimore.    Md. 
NEW    ENGLAND   STREET   RAILWAY   CLUB. 
Mar.    27.       Annual    meeting    at     BciBlon,    MasH, 
Faulkner,    12    Pearl   St  .    Boston.   Mass. 
A.MERICAN   F.I.ECTItfiCIIK.MICAL  SOCIETY. 
Apr.    3-5.      Annual    mei-iing   at    Allanllc  City,    N. 
W.    RIchardM.    South    H.lhleheni.    I'enn. 
NATIONAL    DRAINAGE    Cr>Nf(RESS 

Apr.   10-12.      Annual  convention  at   St.    Louis.   M( 
E.    T.    Perkins,    Chicago.    III. 
DETROIT   ENGINEERING   SOCIETY. 

Apr.    18.       Annual    mi-etlng    at     Detroit,    Mlih, 
Ma«on.    Oil    ,M..(Tnl    Blilg..    Detroit.   Mich. 
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UT.\H    SOCIETY   OF    ENGINEERS. 

Apr.    IS.      Annual    meeting   at    Salt    Lake    City,    Utah.      Secy., 
R,  B.  Ketchum,  702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 
SOUTHERN   GAS    ASSOCIATION. 

Apr.    lS-20.      Annual    meeting   at   Charlotte.    N.    C.      Secy.,    E. 
D.    Brewer,    Atlanta.    Ga. 
IOWA     STREET     AND     INTERURBAN     RAILWAY     ASSOCIA- 
TION. 
Apr.    24-26.      Annual    convention    at    Waterloo,    owa.      Secv., 
H.  E.  Weeks.   Davenport,  Iowa. 
NATIONAL   CONFERENCE    ON   CITY'    PLANNING. 

Mav   5-7.      .Annual    conference  at   Chicago.    111.      Secv.,    Flavel 
Shuetleff,    19    Congress   St.,    Boston,    Mass. 
GAS.    ELECTRIC    AND    STEEL   RAILWAY'    ASSOCIATION   OF 
OKL.\HOM.\. 
May  6-S.     Annual  convention  of  Oklahoma  City,  Okla.    .Secy., 
H.  V.   Bozell.  Norman.  Okla. 
AIR  BRAKE  ASSOCIATION 

May  6-10   Annual   convention  at  St.   Louis.   Mo.     Secy.,   F.   M. 
Nellis.    53    State   St..    Boston,    Mass. 


The  .Municipal   EnglneerH  of  the  City  of  New   York — At   the 

regular  monthly  meeting  held  Feb.  26,  a  further  discussion 
took  place  of  the  proposed  salary  schedule  for  New  Y'ork  City 
engineering  employees.  No  changes  were  made  in  the  sched- 
ule as  published  in  our  issue  of  Jan.  16,  1913.  p.  110.  and  It 
was  voted  to  refer  the  adoption  of  the  committee's  report  to 
a  letter  ballot. 

.\inerieau    Railway    Englneprlng    .iNHoplation — The     annual 

convention  of  this  Association  is  to  be  held  Mar.  lS-21.  in  the 
Congress  Hotel,  Chicago,  III.  Nominations  for  officers  for  the 
ensuing  year  are  as  follows:  President,  E.  F.  Wendt:  Vice- 
President.  Robert  Trimble;  Treasure"-.  G.  H.  Bremner:  Secre- 
tary, E.  H.  Fritch:  Directors.  H.  S.  Balliet.  C.  H.  Ewliig.  J.  V. 
Hanna,  J.  D.  Isaacs,  C,  E,  Lindsay,  C.  A.  Morse,  A.  K.  Shurt- 
leff.    Earl   Stimson   and  J.    G.   Sullivan. 

MInneNota    Surveyors    anil    EugineerN    Society — At    the    an- 


Paul,    Minn.. 


on  Feb.  11-13  officers  for 
follows:  President,  Wm, 
oks:   Secretary-Treasurer, 


nual   convention   i 
the    ensuing    year    were    elei 
Danforth;   Vice-President,  W 
C.   A.    Forbes. 

IllinolH  Water  Supply  .VMHoclatlon — The  annual  meeting 
will  be  held  at  Urbana,  111.,  Mar.  11-12.  Among  the  papers  to 
be  presented  are  the  following:  "Legal  Aspects  of  Financing 
Municipal  Waterworks,"  by  E.  V.  Orvis:  "The  Advantages  of 
a  Municipal  Laboratory,"  by  W.  E.  Park:  "Value  of  Conduc- 
tivity as  Applied  to  Water  Analysis,"  by  C,  C.  Young:  "Ster- 
ilization of  Water  by  Ultra-Vlolet  Light."  by  J.  R.  Davles; 
"Practical  Jlethods  for  Obtaining  High  Efficiencies  In  Water- 
works Pumping  Plants,"  by  S.  G.  I'oUard:  "Water  Wustea." 
by  W.  D.  Gerber:  "The  Rapid  Preliminary  Testing  of  Water 
for  Sewage  Contamination."  by  -\(lolph  Gehrmann:  "Hypo- 
chlorite Disinfection  vs.  Typhoid  Fever."  C.  .\.  Jennings:  "Fire 
Streams  from  Small  Hose  and  Nozzles."  by  V.  R.  Fleming, 
ami   ".\ppraisal  of  Waterworks  Properties."   by    I).    B.   Grahmn. 

Indiaua  Sanitary  and  Water  Supply  AMMoclatlon — The  sixth 
annual  convention  of  the  Indiana  Sanltar.v  and  Water  Sup- 
ply Association  was  held  at  Indianapolis,  on  Feb.  26  and  27, 
with    about    two    hundred    members    and    guests    present. 

In  his  annual  address  President  F.  C.  Jordan  (Secretary, 
Indianapolis  Water  Co.)  spoke  of  the  marked  Interest  In  the 
association  shown  by  water-works  men,  engineers  and  health 
officers  throughout  the  state.  After  commenting  on  the  non- 
progresslveness  of  some  water  companies,  Mr,  Jordan  said 
that  In  view  of  the  recent  enactment  of  a  statute  creating  a 
Public  Utility  Commission  It  would  be  well  for  all  concerned 
to   put    their  affairs    In   order. 

The  report  of  Secretary-Treasurer  W.  F.  King  llndlaini 
State  Board  of  Health,  Indianapolis)  Indicated  that  the  as- 
sociation  was  prospering,  both   In  membership  and  llnunclally. 

In  a  paper  on  "The  Management  of  a  Municipal  Water  De- 
partment," Henry  Drach  (Superintendent,  .VndtMson  Water- 
Works)  favored  the  use  of  meters  and  opposed  "free  water" 
for  any  one,  since  the  latter  Is  likely  to  lend  to  trouble.  Ho 
also  urged  that  politicians  should  b.-  kept  out  of  water  de- 
partments. 

A  feature  of  the  program  was  an  address  on  "The  Preven- 
tion of  Preventable  Diseases,"  by  Dr,  L.  L.  Lumsdeii  (U.  8. 
Public  Health  Service).  Allied  with  this  subji-ct  was  a  paper 
on  "The  Typhoid  Age  In  Indlaiui,"  by  Dr,  J.  N.  llurly.  State 
Health  Commissioner  of  Indiana.  This  "age."  Dr  llurty 
showed.    Is    rai)ldly    passing   away. 

A  do7,<>n  or  more  other  papers  were  presented,  dealing  with 
water-HuppII<-s  from  shallow  wells,  si'wage  treatmi'iit.  water 
purincatlon,  and  a  number  of  other  subjects,  Si'Veral  of  these 
will    lie    taken    u|>   In    a   later   Isstie   of   this   journal. 

The  following  officers  wi-ri'  elected:  President.  Dow  R. 
(iwlnn.  Terre  Halite:  Vice-President.  Howard  Dill,  Richmond; 
Seereliirv-Treasurer   (rei'lected),   Dr,    W.   F.    King.   InillanapollM. 
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I'UMK    CHA^CiKS     A^IJ    THK    RISIMOSS    OITI.OItK 

Activity  in  geiifial  business  is  fair,  litlli-  or  nii  riimplainl 
beine  heard  from  merchants,  distributors  or  K'nirnl  con- 
sumers. There  has.  it  is  true,  been  a  diminution  of  activity 
in  seasonable  goods,  such  as  sleighs,  heavy  clothing  anil 
rubber  goods,  but  in  general,  business  has  been  fully  as  ac- 
tiveas   was   expected. 

The  retiiins  from  operations,  while  not  as  satisfactory  as 
a  few  ye.irs  ago,  are  somewhat  better  than  last  year,  and 
moreover,  tlure  is  a  prospect  that  this  will  improve  with  the 
season.  i)roviding  the  increase  return  is  not  paid  out  in  higher 
wages. 

Iron  and  steel  inarkets  have  been  active,  and,  although 
not  as  buoyant  as  they  were  in  the  fall  of  1!)12,  still  there  !s 
very  little  complaint.  February  is  ordinarily  a  month  of  un- 
usual dullness,  yet  there  was  much  buying  by  manufac- 
turers paying  special  attention  to  railroad  supplies,  and 
from   the    railroads    tliem.selves. 

There  have  been  slight  declines  in  the  price  of  pig  iron, 
partlcularl.v  in  the  South,  and  a  further  decrease  in  the  quo- 
tation for  iron  and  steel  scrap  has  unsettled  sentiment.  On 
the  other  hand,  there  is  an  enormous  demand  for  light  steel 
products,  and  should  the  general  situation  improve,  it  is  ex- 
pected that  higher  prices  will  be  named  for  wire  goods.  The 
decline  in  col-ce  had  a  .fenliin.iital  effect  in  unsettling  the 
iron  market.  The  prin-  of  culie  has  for  several  months  been 
entirely  too  high  to  correspond  with  the  quotations  of  pig 
iron.  It  is  lielieved  that  the  production  of  iron  throughout 
the  world  is  at  a  maximum,  and  that  no  increase  can  be 
expected,    until  additional   capacity    is   built. 

Practicall.v  a  continuous  decline  in  the  price  of  copper 
luought  the  quotation  for  electrolvtic  in  New  York  down  to 
14-':,  c..  3c.  below  the  high  figure  reached  last  fall,  and  fully 
14c.  under  the  point  where  there  was  fair  buying  by  American 
consumers.  Despite  the  sharp  reduction,  there  has  been  little 
or  no  buying  b>"  Europe,  and  conditions  are  no  more  satisfac- 
tory than  they  were  a  month  ago.  It  is  possible  that  Euro- 
pean interests  may  not  buy  until  even  lower  quotations  are 
named,  for  it  is  almost  axiomatic  that  consumers  abroad  will 
not  buy  after  a  decline,  unless  further  inducements  are 
offered.  In  Februar.v.  the  sharpest  reduction  in  the  price  of 
pig  tin  was  also  witnessed.  This  was  subsequently  recovered. 
Other   metals    have    been   steady. 

Building  operations  are  more  active  than  they  were  a 
month  ago.  particularly  outside  of  New  York,  and  manv 
structures  of  a  cost  ranging  from  .$100,000  to  $500,000  have 
been  planned.  Not  as  much  factory  building  is  promised  as 
eight  months  ago,  liut  it  is  rather  too  early  in  the  season  to 
look  for  anything  of  this  character.  Building  in  New  Yorls 
is  inactive,  except  in  one  or  two  restricted  localities,  and  the 
probabilities  are  that  it  will  continue  so  until  definite  plans 
are  made  for   transit   improvements. 

Railroad  activities  w'ere  fully  as  pronounced  as  last 
month,  and  the  purchases  of  equipment  by  the  leading  trunk 
lines  of  the  country  far  exceed  anything  in  recent  years. 
Some  of  the  largest  locomotive  orders  ever  placed  have  been 
booked  in  the  last  month,  and  the  leading  locomotive  build- 
ers of  the  country  are  unable  to  accept  business  for  delivery 
during  the  first  half  of  this  year.  In  connection  with  large 
business  of  this  character,  there  have  been  some  excellent 
ordei's  for  cars,  and  material  for  car  building,  by  railroads 
"Who  choose  to  this  work  in   their  ow^n   shops. 

Financial  conditions  have  not  improved.  Capitalists  are 
more  timid  than  usual,  the  heav.v  drain  of  gold  in  Europe 
continues,  and  a  steady  sagging  in  the  price  of  securities  in 
the  principal  markets  of  the  country  did  not  have  a  reassur- 
ing effect.  Municipalities  will  find  it  difflcuU.  if  not  impos- 
sible, to  secure  money  at  anything  like  the  old  rate  of  a  year 
or  so  ago.  and  in  consequence,  much  work  will  be  postponed. 
In  New  York  State,  some  new  schemes  of  taxation  are  being 
advocated,  which  will  assist  materially  in  providing  revenue 
for  present  needs.  .'^n  amendment  to  the  Federal  Constitu- 
tion, which  will  permit  of  an  income  tax.  will  have  a  far- 
reaching  effect  on  local  taxation,  if  any  of  the  many  schemes 
now  b»ifore  the   public  are    put   into  force. 

Labor  is  fairly  well  satisfied  with  present  conditions.  The 
greatest,  unrest  of  the  month  was  among  locomotive  firemen 
and  their  employers.  At  first  it  looked  as  though  a  strike 
could  not  be  averted,  but  the  railwav  managers  finallv  re- 
treated from  their  position  and  decided  to  arbitrate  iinder 
the  Erdman  Act.  This  will  mean  a  much  quicker  decision 
It  if  i"^^*"  °!  '"^  locomotive  engineers,  but  manv  claim  that 
tne  b^rdrnan  Act  is  defective  in  several  important  particulars, 
and  in  that  case,  it  should  lead  to  a  change.  Another  strike 
of  minor  importance  was  among  the  shop  men  on  the  Lehigh 
\  alley  Ry.  but.  in  general,  labor  conditions  have  been  much 
more  s,-itisfactory.  The  veto  of  the  immigration  bill  which 
provided  an  elaborate  series  of  educational  tests  was  most 
satisfactory,  especially  as  this  country  is  in  need  of  muscle 
wnicii  can  swing  a  pick  or  a  shovel  rather  than  scholastic 
reqiiii-ements. 

,.  '^^^  Public  Service  Commission  for  the  First  District  of 
;Y''''t/°'"?,''PPE,°^'^'3  the  long-pending  operating  contract  with 
the  Brooklyn  Rapid  Transit  Co.  and  the  Interborough  Rapid 
Transit   Co..   Mar.   4. 

LABOR 

What  promised  to  be  serious  trouble  in  the  l.nbor  world 
parly  in  the  month  has  been  averted,  and  the  firemen  and  the 
managers  of  the  railways  will  arbitrate  their  difflculties  un- 
der the  Erdman  Act.  Tt  took  the  combined  efforts  of  a  num- 
ber of  men.  friendly  to  both  parties,  to  bring  about  this  set- 
tlement, the  managers  ob.iecting  to  the  small  board,  and  the 
employees  at  first  contending  that  it  placed  too  much  power 
oenina  one  man.     Tt   will   be   remembered   that   each   partv   to 


the  controversy  selects  one  arbilriilor.  and  the  third  |8  se- 
lected by  these  two.  Another  objection  advaiued  to  this 
act  was  the  fact  that  It  had  to  complete  Its  lindlngH  In  30 
days,  which  It  Is  claimed  Is  too  short  a  time  to  go  Into  all 
of  the  details  of  such  a  controversy.  It  looks  .an  though  the 
laiiways  may  have  trouble  with  the  maintenance-of- way  men. 
but  this  has  not  come  to  a  head  yet.  and  probably  will  not, 
until  work  opi-ns  in  the  spring.  The  Industrial  Workers  of 
the  World  seem  to  be  losing  ground,  not  only  In  the  garment 
strike  in  New  York,  but  also  In  the  weavers'  strike  In  I'ater- 
son.  This  new  federation  has  not  gained  sympathy,  and 
moreover  has  antagonl/.ed  public  opinion  more  than  any  other 
labor  organization  In  recent  yeais.  Not  only  that,  but  It  has 
particularly    antagonized    the    American    Federation    of    Labor. 

The  Immigration  Bill,  which  provides  for  an  elaborate 
educational  test  for  immigrants  entering  this  country  was  at 
first  thought  to  be  unavailing,  as  an  attempt  was  made  to 
repeal  it  in  Congress  over  the  President's  veto.  This  was 
lost.  The  legislation  found  surprisingly  good  support  In  a 
great  many  quarters,  but  It  Is  probabh-  that  such  a  bill  would 
have  been  repealed  early,  had  It  been  made  a  law.  for  If 
there  is  anything  needed  in  this  country  at  the  present  time, 
it  is  muscle  and  brawn  rather  than  scholastic  attainments. 
especially  by  contractors.  Labor  agencies  In  New  York  mak- 
ing a  specialt.v  of  furnishing  outside  workmen  report  that 
there  is  a  good  demand  for  all  kinds  of  labor  at  around  $2 
per    day. 

In  the  following  table  Is  given  the  wages  per  day  of  em- 
ployees In  building  trades  in  Manhattan  and  viclnitv.  This 
list  was  in  effect  .Mar.  1.  ami  shows  comparatively  little 
change  with  that  published  on  page  59  of  the  Construction 
News  Supplement,   Aug.   4,   1910, 

Asbestos  workers,  insulators $4  7.5 

Asbestos  worl<crs  helpers 01} 

Blue  Stone  Cutters 4.50 

Blue  stone  cutters  helpore ,3 .  00 

Boiler  makers  and  iron  ship  builders 5 ,  00 

Boiler  makers  lielpcrs .3  .50 

Rri.kln.  .r-      ,T  00 

I''   ; '  —  !i-ii«Ts 3.00 

<    I  I'     '    !     ^I'l  framers .'j.OO 

I    -In-  I    ii.,U.,rs .5.00 

(_\  11,1  in  aiul  tuiirrete  masons .5.00 

Cement,  concrete  and  .nsphalt  laborerB 3  00 

Derrickmen  and  riggers .* 4 .  00 

Decorators  and  gilders 4 .  50 

Decorative  art  glass  workers. . .  5.00 

Elevators 5  28 

Elevator  constructors  helpers.  .3.40 

Electrical  workers 4  .  50 

Electricians  helpers 2 .  20 

Electrical  fixture  workers 4  ,50 

Engineers,  stationary 4  50 

Engineers,  portable  hoisting,  etc.  *.30. 


00 


Cr.,,,,,    .  r<    4.50@5.00 

III'     '     N  I   ,  movers  and  sheath  pilers '...., $.75 

Ii :     I    1^  iii'lpers....                                            2.65 

11.  i:  - -iinili-  mid  brideemi'n 5.00 

Iroiiworkera        S.OO 

Ironworkers  helpers. .                                                                                3.. 50 

Ironworkers  apprentices                                                                           3,00 

Metallic  lathers S.OO 

Marble  cutters  and  setters 5.5 

IMarble  carvers 6.00 

Marble  polishers 4.00 

Marble  saw.vcrs 4 .  25 

Marbie  bed  rubbers 4  .30 

Marble  cutters  helpers .3  2.5 

Mosaic  workers 4  .  .50 

Mosaic  workers  helpers 3  tX) 

Machine  stone  workers 4 .  00 

Machinists  of  all  description .5.0<J 

Plate  and  sheet  glass  glaziers 3  .50 

Plasterers,  plain  and  ornamental 5  .50 

Plasterer  modelers J.30  IK)  in  $100  (H>  weekly 

Plasterers  laborers 3 . 2,5 

Plumbers  and  gas  fitters .5. .50 

Painters 4,00 

Painter-decorator 0 

Painter-ietterer 4     .50 

Riggers  on  machinery,  d.vnamos,  boilers,  etc . .  4  .  00 

Roofers,  tar,  felt  and  waterproofers .  = 

Rockmen 2 .  .50 

Rock  drillers  and  too!  sharpeners 3  68(313  75 

Sheet  metal  workers  and  tinsmiths 4 .  75 

Slate  and  tile  roofers 5.00 

Steam  and  hot  water,                                                .5.50 

Steam  fitters  lii'Ipers                                                  3  00 

Tile  layers                                                                          5.50 

Tile  layers  heloers.    . .                                                3.75 

Upholsterers  of  all  description 4 .  -50 

Varnishers 4 .  00 

Wood  lathers  on  new  work 3.50     Overhauling  jobs 5.00 

CEMENT,  MME  AND  BRICK 
Portland  Cement — The  market  is  steady  and  firm,  and  ce- 
ment dealers  are  more  optimistic  than  thev  have  been  in 
five  years.  Most  of  them  are  well  sold  up  for  the  first  half 
of  this  year,  and  whatever  business  they  take  from  now  on 
will  show  a  fair  profit.  'While  prices  have  been  higher,  dur- 
ing the  last  few  months  this  has  not  been  of  any  great  ad- 
vantage to  the  mills,  as  so  many  old-time  contracts  had  been 
made  at  much  low^er  figures  that  they  were  scarcely  getting 
a   new  dollar  for  an   old    one.     Now   conditions   are   different. 
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and  while  there  is  a  fair  return  on  the  investments,  there  is 
no  money  to  put  in  new  plants  or  equipments.  It  has  been 
some  time  since  an.v  new  cement  capacity  was  built  in  the 
East,  and  it  mav  be  that  the  output  this  year  will  not  be 
laree  enough  to  supplv  the  demand.  In  the  West,  such  con- 
ditions have  prevailed  tor  several  years,  and,  there,  sharp 
advancements    have    been    made    in    quotations. 

Trices  are  unchanged  from  last  month  at  $1.58  per  bbl.  in 
New  York  with  an  allowance  of  10c.  for  each  bag  returned. 
This  is  equivalt-nt  to  aljout  90c.  per  bbl.  in  bulk  at  the  mills. 
It  has  been  stated  that  some  of  the  mills  are  trying  to  secure 
business  outside  of  New  York  at  95c.  to  il  in  bulk  at 
the  mill,  bat  the  New  Y'ork  market  continues  to  be  highly 
competitive  territory.  In  Pittsburgh,  the  quotation  is  $1.58. 
with  an   allowance  of   10c.   for  each   bag  returned. 

Natural  Cement — In  New  York,  quotations  are  steady  at 
90c.  per  bbl..  and  there  is  a  fair  demand.  In  Boston  the 
quotation    is   $1.10. 

Brick — Business  has  not  been  active  and  quotations  show 
onlv  a  slight  advance  from  last  month.  Quotations  are  $7@ 
7. .35   for   Hudson   River  common   and    $7(^7.25   for   Raritan. 

Lime — The  market  is  steady  and  firm  with  no  change  re- 
ported from  last  month.  Quotations  are  as  follows  for  lots 
of  500  bbl.  delivered  in  New  Y^ork:  Slate  common,  75c.  per 
bbl.:  Rockland- Kockport  special,  300  lb..  $1.37:  finishing.  300 
lb..  $1.40:  finishing,  200  lb.,  $1.02;  350  lb.,  $1.62:  New  Milfiud. 
$1.30. 

Quo- 


3-ln. 
4-in. 


S'/k 
11 


rv4 


These  blocks  are  made  32  in.  long  by  13%  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid.  l)ut 
the  others  are  hollow. 

Plaster  boards,    %    in.   thick,  are  Ific.   per  sq.yd. 

STO>K 

■Hue  Stone — Trade  is  at  a  standstill  without  even  inquiries 
of  any  note,  as  these  are  the  days  just  preceding  the  be- 
ginning of  activity  of  inquiries  for  spring  business.  Prices 
are  held  steady  with  an  outlook  for  a  higher  tendency  as 
spring  approaches.  This  will  depend  largely  upon  the  de- 
mand, however,  as  a  heavy  one  will  increase  the  cost  of 
quarrying  and  handling  and"  so  will  have  a  stimulating  effect 
on  prices.  Quotations  in  New  York  are  at  ]9;ra20c.  for  flag- 
ging 3  in.  thick  delivered  alongside  of  dock  or  f.o.b.  cars. 
New  York.  Hewer  bottom  5  ft.  square  and  3  in.  thick,  are 
sold  at  25c.  per  sq.ft.  Curbing,  5x16  in.,  is  45c.:  5x20  in.,  50c.: 
6x16  in.,  53c.:  5x24  in..  65c.:  6x24  In..  70c.,  f.o.b.  New  York. 
These   prices  are   per  lin.ft. 

Promiscuous  shapes  of  building  and  foundation  stone  sell 
at    70*1  75c.    per   cu.ft. 

(;ranitr — The  market  is  quiet  and  prices  are  40 (5)  55c.  per 
cu.ft.  for  run  of  quarry.  Dressed  stone  is  held  at  SOcwH 
per  cu.ft. 

Llmrntone — Prices  continue  steady  and  unchanged  at  SOclfT) 
$1  per  cu.ft.  for  limestone  In  the  rough  delivered  alongside 
of  dock  In  New  York.  Dressed  stone  in  New  York  is  quoted 
at    $!.25'&1.50    per   cu.ft. 

Interior  Stone — Slate  flooring,  1  in.  thick,  can  be  had  at 
20c.  per  sq.ft.  for  the  common  or  ribbon  variety.  Clear  black 
sells  at  35<S/40c.,  and  the  same  price  is  asked  for  Vermont. 
A   combination   of  slate  and   marble   flooring   is  30c.   per  sq.ft. 

Marble  floor,  finished  ready  to  lay.  of  Vermont  marble,  is 
50f(70c.  per  sq.ft.:  Italian  marble.  70S)90c.  Tennesee  marble 
can  be  had  at  65c.  Ordinary  stair  work,  such  as  slate  steps, 
is  quoted  at  24c.  per  sq.ft. 

(-RISHRD    STOM-:    S.ABII)    .  \\  M    OR.WRL 

rruMhrd  Stone- — Prices,  though  quoted  at  the  present  tlm« 
as  steady  with  no  change  from  last  month,  have  a  much 
higher  tendency.  Business  now  is  quiet  as  there  Is  no  stone 
to  be  had,  and  even  small  orders  cannot  be  filled,  It  is  ex- 
pected that  quotations  will  be  advanced  before  the  time  for 
spring  <'ontracting  begins.  Dealers  are  looking  forward  to 
an  eniirmous  demand  to  start  at  the  Immediate  o))ening  of 
the  si-asiin,  and  to  lontlnue  heavy  during  the  summer  months. 
Prices  are  quoted  at  S5if/95c.  per  cu.yd.  for  H4-ln.  stone, 
90c.ifi$l  for  %-ln.  stone,  and  90c.ia$l  for  screenings.  These 
quotations  are  for  full  cargo  lots  of  500  cu.yd.,  delivered 
alongside   of  dock,   New   York. 

Sand — P.uslness  Is  quite  dull,  as  river  transportation  Is 
closed  and  weather  <'ondltlnns  have  shut  off  the  supply.  The 
outlook  for  spring  business  is  held  to  be  unusually  bright, 
and  It  Is  expected  that  the  demand  will  exceed  all  previous 
records.  The  price  quotation  for  spring  business  will  be  50c. 
for   full    cargo   lots,    delivered    along   side    of   dock.   New    York. 

tiravrl-QuotatlonK  are  still  up  from  S5#nOc.,  and  prices 
for  spring  lontraellng  will  have  this  high  tendency.  Busi- 
ness for  the  past  month  has  been,  of  course,  dull,  due  to  the 
closed  season,  but  It  Is  expected  that  the  coming  spring  and 
summer  seasons  will  far  surpass  even  the  record  year  or  1912. 
An  unpri-iedi-nled  demand  Is  expected  to  materialize  at  the 
vi-ry  beginning  of  the  opening  of  navigation.  Prices  are 
quoted    f.,r   full  cargo  lots  of  500   cu.yd. 

IKON     WD    STRKI. 

riit  Iron — Numerous  di-clln«H  have  tnki'n  place  In  thi' 
iMiirket,  rwitie  of  them  at  all  sevi're,  most  of  them  simply 
representlriK  th'-  disappearjtnce  of  th*-  premiums  which  were* 
paid  for  promiil  dillvery.  In  the  Sonlh  some  ri'sal.-  Iron  was 
offered  at  $13.  which  shows  mr>re  weakness  than  iifiy  other 
market.  There  was  onlv  a  llllle  of  this;  other  producers  were 
able  to  secure  $13.50  for  such  Iron  as  they  weri-  willing  to 
dispose  of.  It  sei'ms  probable  that  pig-lron  ciinHuniers  are 
waiting  to  ser,  what  the  conditions  will  bi'  after  the  Inaugura- 
tion of  the  new   I'lesl.lent.  and  II   musi   be  ndmltteil   that  there 


is  a  great  deal  of  timidity  in  business  circles,  with  more  in 
the  iron  and  steel  industr.v  than  any  other  special  branch  of 
trade. 

That  this  timidity  should  exist  on  the  part  of  the  steel 
makers  is  not  to  be  wondered  at,  since  it  is  the  avowed  prin- 
ciple of  the  party  in  power  to  make  a  reduction  in  existing 
tariff   rates. 

The  production  of  pig  iron  throughout  the  world  is  prob- 
aljly  the  maximum  at  present.  Every  furnace  in  Germany, 
(Ireat  Britain  and  the  United  States,  which  can  produce  iron 
at  all  economically,  is  in  blast,  and  it  will  be  impossible  to 
have  a  higher  operating  ratio  until  more  are  built.  The  con- 
sumption of  foundry  iron  has  increased  within  the  last  fort- 
night, due,  probably,  to  the  more  reasonable  prices  ruling  for 
coKe. 

Quotations  for  100-ton  lots  from  the  points  named  are  as 
follows:  Cincinnati.  Southern  Foundry  No.  2.  $16.75@'17.25; 
Southern  Foundry  No.  4,  $16. 50ru!  10.75;  Northern  Foundry 
No.  2,  $17.751018.25.  In  I'hilad.lphia,  Eastern  Pennsylvania 
No.  2  plain  is  $lS((i' 18.25;  West  Virginia  No.  2X  Foundry, 
sl8. 25®  18.50.  In  Chicago,  No.  2  Foundry  is  considerably 
cheaper  than  last  month  at  $17.25(518:  No.  3  is  $16.75  raU 7.25. 
In  New  York,  Northern  Foundry  No.  2  plain  is  $17.50i}()17.75; 
No.  2X,  $17.75&18.25.  In  I'ittsburgh.  bessemer  is  $18.15  and 
basic  $17.15.  Both  of  these  quotations  include  the  90c.  freight 
rate  from  the  valley  to  Pittsburgh.  In  the  Birmingham  dis- 
trict, resale  iron  has  been  offered  a  $13,  and  most  of  the 
iron   sold   has    been    at    $13.50 

Steel  Ralls — Numerous  orders  have  been  received  for  gird,  r 
rails,  and  this  has  been  quite  the  feature  of  the  market  in  the 
last  month.  Railroad  companies  have  been  buying  liberally 
of  standard  section,  and  Western  roads  have  not  been  far  be- 
hind in  their  purchases.  There  has  been  no  espeiiall.v  large 
buying,  but  numerous  small  orders  have  been  booked.  It  Is 
also  noticeable  that  there  has  Ijeen  an  unusual  quantit.v  of 
light    rails   ordered. 

Export  orders  have  fallen  off,  but  foreign  mills  are  not 
in  a  position  to  talte  any  large  quantities  for  export,  and  it 
is  probable  that  a  great  many  orders  of  this  character  will 
conn-   to   American   mills   some   time   this   year. 

Prices  continue  without  change  on  a  basis  of  $2S  for  stand- 
ard sections  of  bessemer  rails,  and  $30  for  open-hearth  rails. 
Girder  rails  in  30-ft.  lengths  are  $38.40  per  gross  ton;  60-ft. 
lengths.  $40.40  per  gross  ton.  f.o.b.  New  York.  Other  quota- 
tions, f.o.b.  Pittsburgh,  are  as  follows:  Standard  sections, 
50  to  100  lb.  per  yd..  1.25c.  per  lb.:  40  to  50  lb..  1.21c.;  12  lb.. 
1.25c.  In  New  Y'ork,  relaying  rails  can  be  had  at  $22®22.50. 
In  Chicago,  standard  sections  of  relaying  rails  are  held  at  $24. 

Track  SiipplleH — .Some  heavy  orders  have  been  received 
for  spikes,  and  the  spike-making  capacity  of  the  country  has 
lieen  spoken  for  for  several  months  ahead.  The  Pennsylvania 
K.R..  which  uses  a  special  form  of  spikes  made  only  by  two 
mills,  contracted  for  practically  the  entire  output  of  these 
mills  for  several  months  in  advance.  Other  orders  for  track 
fastenings  are  just  as  heavy,  and  the  railroads  are  urging 
.sliipnicnls. 

Tie  plates  are  in  especially  good  demand,  and  prices  have 
nuvanced.  $33&)35  per  net  ton  being  demanded  in  Chicago, 
Spik.s  in  Pittsburgh  are  selling  at  $1.80(}(il.90.  but  for  prompt 
delivery  some  sales  have  been  made  at  $2.25.  .\iigle  bars  are 
held  at  $1.50®!. GO.  In  Chicago,  spikes  are  $1.95(fi  2.05;  angle 
bars,  $1.60;  track  bolts  with  square  nuts.  $2.30(1(2.40.  All  of 
these  quotations  are  per  100  lb.  The  extras  on  railroad  and 
boat  spikes  are   iinchangi'd  as  follows: 


Railroad     spikes 

3,  3  i/i,  4,  41/^  and  5x  u, Extra 

3  Mr,   4  and   4x  ,'„ Extra 

3,  3V4.  4  and  4V4x% Extra 

2'Ax%    Extra 

2V2,   3  and   3'^xA Extra 

2x1^.;    Extra 


Cents 


.80 


Structural  Matcrialn — Business  has  biiMi  more  active,  and 
has  increased  steadily  since  the  early  part  of  the  month. 
No  very  large  orders  have  been  taken,  but  there  have  been 
a  great  many  iniiuirli'S  from  all  parts  of  the  country.  The 
greatest  amount  of  bu.\'lng  has  bet-n  !)>•  buildei-s  of  cars  and 
railways  which  will  Inilld  cars  in  their  own  shojis.  Some  ex- 
ceptionally large  orders  have  been  tal<en  from  lOastern  rail- 
roads which  will  build  a  large  proportion  of  the  equipment 
required  this  year  by  compan.v  forces.  Shipbuilding  work, 
likewise,  promises  to  be  fully  as  active  as  last  year,  not  only 
on  coastwise  shlpbuihling  points,  but  on  the  Great  Lakes. 
The   railroads  also  have  purchased   bridge  work   rather   freely. 

Quotations  are  unchanged  as  follows:  Prompt  shipments 
of  angles  and  t)eams  from  Pittsburgh  are  held  at  1.70c.; 
future  delivery  Is  a  trifle  easier  than  last  month  at  1.46c. 
Other  quotations  are  as  follows:  I-beams  over  15-ln.,  H-beama 
over  18-in.,  angles  over  6-ln.,  1.50c.:  de<-k  beams  and  bulb 
angles,  1.75c.:  hand  railed  tees.  2.25c.:  checkered  and  corru- 
gated floor  plates.  2.40c.  The  following  extras  are  named 
for  cutting  to  specified  lengths:  ITnder  3  ft.  to  2  ft..  Inclusive, 
25c.  per  100  lb.:  under  2  ft.  to  I  ft..  Inclusive,  50c.  per  100 
lb.;  under  1  ft..  55c.  piM-  100  lb.  No  charge  Is  mad<-  for  cutting 
to  special   lengths   of    3   ft.   and    over. 

CnNt-lron  ripe — No  large  orders  have  been  placed  In  the 
last  month,  but  a  good  di'al  of  buving  by  snnill  water  com- 
panies and  private  companies  has  lieen  in  evidence,  and  It  Is 
j)r(d)able  that  the  foundries  liavi'  mori'  consumers  on  their 
nooks  than  they  have  had  In  a  long  llini-.  Soulhi'rn  foun- 
drlis  have  all  the  work  thi'y  can  take  can-  of  for  the  next 
few  months. 

(Juotatlons   per    ton   of  2000   lb.   are  as   fcdlows: 

Chicago.   4-ln.,   $31:   6-   to   12-ln..   $29;    lO-ln.  and   larger,    $2S, 

nirmlngham,    Ala..    4-ln..    $24.50:    6-I11.,    $22.50. 

New    Y<Mk,   6-ln..    $241/25. 

f!as  pipe  Is  held  $1   per  ton  higher  In  all  markets. 

I'Inr — -Large  Inquiries  have  c-oini-  Into  the  market  from 
Canadian  consuitiers,  ami  an  attra<>tlve  ordei-  was  secured 
from  the  General  Petrideum  Co..  of  California,  for  60  mlloB 
of  8-ln.  pipe.  Quiti'  a  tonnagi'  of  high-  and  low-pri'Ssure 
pipe  will  be  usecl  at  thi-  Paiuima-Pai'lHc  Exposition,  and  thin 
contract  has  been  divided  bi-tween  a  Chicago  firm  and  a 
San  Francisco  dealer.  The  denuind  for  large  sljies  of  pipe, 
particularly  oil  pine  and  iiislng.  Is  espi'elally  brisk.  Homo 
very   good    orders   nave    been    iilaced    tor   the   smaller   slzis. 


Miinh  (i.    I'JKi 
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llHMllh.     mill     It     iH     il.iH 

til  G   puliitH.   wliL-n  n  d<- 
lints  ail-  iiH  foIlowH: 


r^lacl 

ii-   to  3-ln.   steel  butt   welded 80';;, 

l\<i-   to  6-ln.    steel   lap   welded 79% 

I-    ii)    I2-in.    steel    lap    welded ?(!% 

At   lliese  discounts  the  net    pilees  nl'  plt»- 
nirt;h  art'  as  follows: 


(ialvunlzed 
71'/4% 
70>/S!% 

O'lt   at   TMlts- 


-Cellts , 

(Jalvan- 
k         Ized 
0  3.28 

0  1.S5 

0  (i.56 


IJIam- 

et.r  Dlaek 

5-ln 31  .111) 

(i-ln 40.  5U 

7-in 57.(10 

S-in no.  00 

lo-iii iis.rio 

ll-in $i.ir> 

12-ln l.iiT 


Cenls- 

tJalvan- 

Ized 


43.50 
57.00 
S2.00 
S6.00 
?1.42 
1  .BO 
I  .72 


I'lling; — The  demand  is  no  lietter  than  it  was  a  inmuh  ano 
and  quotations  are  slightly  easier  at  1.45i&  1.55e.,  f.ci  Ij  I'itts- 
burgh. 

Sheets — Mills  of  the  leadinff  interest  are  operatiiiK  to  fuU.v 
80%  of  capacity,  and  while  the  demand  is  not  as  lar^e  as  ii 
month  ago,  it  is  sufficient  to  lieep  the  mills  working  at  this 
rate,  even  though  it  is  a  dull  season  of  the  year.  Quite  a 
little  buying  has  taken  place,  but  none  of  the  large  producers 
oare  to  accept  orders  later  than  July  1  at  present  quotations. 
They  also  refuse  to  make  any  quotation  tor  subsequent  de- 
llver.v.  It  is  probable  that  in  the  middle  of  April,  or  perhaps 
slightly  earlier,  that  quotations  will  be  named  for  second 
half,  and  it  would  not  be  surprising  if  the  general  iiuotations 
were  raised  $2  per  ton  about  that  time. 

Quotations  trom  mill,  f.o.lj.  Pittsburgh,  ai.  1  from  store, 
f.o.b.  Chicago,  in  cents  per  pound,  are  as  follows: 


Gents  per  pound- 


Nos. 

10 
r' 

and 

11 

13 

and 

14 

15 

and 

1« 

17 

to 

21 

22 

and 

24 

25 

and 

2t> 

Carload  lots,  Pittsburgh  Small  lots,  Chuago 


Black 

2.00 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 


30 


2.50 


Galv. 
2.50 
2.60 
2.60 
2.75 

3JI5 


3.; 


Black 

2.76 
2.75 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.50 


3.35 
3.45 

3.60 
3.75 
3.90 
4.05 
4.20 
4.60 


■■iiiti'N — The  e.\cellent  business  which  has  been  taken  by 
car  builders  is  responsiljle  for  more  activity  in  plates  than 
has  appeared  in  a  number  of  months.  It  .vas  thought  with 
the  phenomenal  car  buying  of  last  y»  »  that  the  market 
would  be  saturated  with  car  orders,  but  the  activity  of  the 
railroads  in  bu.ving  equipment  has  been  just  as  pronounced 
during  the  firs'  two  months  of  this  year  as  at  any  time 
last  year,  and  in  addition,  some  enormous  orders  have  been 
placed  for  motive  power.  Shipbuilding  \tork  continues  just 
as  active  as  last  year,  and  in  a^ldition,  quite  a  little  new  work 
has  cropped  up  for  car  floats  on  the  Great  Lakes.  An  import- 
ant order  for  plates  for  sewer  work  was  taken  last  month. 

Prompt  shipments  of  plates  from  Pittsburgh  are  held  at 
1.70c..  and  from  New  York,  1.86c.  Future  deliveries  are  held 
at  1.45,  Pittsburgh,  and  1.61,  New  York.  Extras  are  unchanged 
from   last    month   as   follows: 


Gages  under   Vi-in.  to  and  including  A-in.  on   thinnest 


Gages  under  ,%,-in.  to  and  including  No.  8... 
Gages  under  No.  S  to  and  including  No.  9.  . .  . 
Gaget-  under  No.  9  to  and  Incli.ling  No.  10.. 
Gages  under  No.   10  to  and  including  No.   12. 


.40 


Oil!  .MateriaiN — "While  there  has  been  practically  no  im- 
provement in  prices,  and  on  the  other  hand,  some  quotations 
are  !owi>.-  than  a  month  p.go,  sentiment  in  the  West  has  shown 
a  slight  change,  and  It  .3  believed  that  the  prevailing  prices 
are  around  the  bottom,  n  New  York  the  following  quotations 
are    current: 

Heavy-melting    steel    scrap $10.50(511.00 

No.    1    railr<.a<f  wrougin. 13.00(5)13.50 

Pipes  and   flues 10.00(5)10.50 

Cast    borings    7.75(fii    S.25 

Machinery  cast,  broken  up 11.50(5)12.00 

Stove  plate    8.75(5    9.25 

Malleable  castings   11.00(511.50 

Wrought   turnings    8.00  (5^    8.50 

No.  1,  yard  wrought  long 11.50(512.00 

No.  1,  yard  wrought  short 10.50@11.00 

The  Chicago  n.irket  is  Just  as  weak  as  it  was  a  month 
ago,  and  some  ;iurticularly  low  quotations  have  been  named. 
Prices  are  as  follows: 

Per  gross  ton 

Heavy-melting  steel  sci.^i $12.00(5)12.50 

Per  net  ton 

No.   1  railroad- wrought $12.00@12.50 

No.   2   railroad   wrought 11.25(gll.75 

No,  1  cast  scrap 12.50(g)13.00 

Pipes    and     flues    8.75®    9.25 

Agricultural   malleable    11.50®12.00 

Hailroad  malleable   .:., 13.00@13.50 

In  Pittsburgh,  lower  urices  have  been  made  again  this 
month  for  heavv-melting  steel- jgcrap,  and  ■?14  has  been  named. 
On  the  other  hand,  one  large  eswisumer  purchased  3000  to  4000 
tons  on  prices  ranging  from  H4. 25(5)14. 50,  which  would  indi- 
cate that  there  is  a  slight  betterment  in  the  lowest  quota- 
tion made.  The  consumption  of  scrap  in  the  Pittsburgh  dis- 
'■•ict  is  unusually  heavy,  but  the  complaints  of  shippers  on 
I    lection  are  practically  uniform   that  much   material  is  being 


reji'cted,  wlilch,  iiiuli'r  orillniiry  clrcuniHlaiui-H,  would  bo 
gladly  accepted.  QuotutluMH  In  the  i'UluburKh  diHtrlcl  por 
groHS   ton   an-   as   foUowM; 

Hi-avy-meltliig  steel   serai)        

Ite-rollIng  rullH   

scrap 


Old 


M 


»14.0«'(DM.25 

,  15.2.'>'./  15  50 

..  IB.OOUi '.■■..25 

,...  15.75  Ii/    fi.OO 

n.OOfi;    0.25 

10.25  fi  10.50 

10. 25  ifi  10.50 

Wire    ll«|ip — PrlceB   are    wltni-J*    change.      The   dlHcount    lo 
the  larger  trade  is  42%  and  5%  from  Il»t,  for  Kalvaiilzed,  and 

50   and  5"%    for   brighi 

The  net  prices  of    rt^lre  rope  are  us  folluWH: 


hine-shop    turnir.gn 

Itove    plati'    

'ast  borings    


2%     $1.05 

■{%     


-Price  per 

5aHt 

Cruclbl 

teel 

steel 

.05 

?l.24 

.86 

1.05 

.57 

.65 

.55 

.54 

.32 

.39 

.07 


KlvrtH — riie  demand  which  was  so  InsisK-nt  a  month  ago 
has  quieted  down.  Quotations  are  unchanged,  structural 
rivets  being  quoted  at  $2.20,  and  boiler  rivets  at  $2.70.  These 
prices  are  per  keg  of  100  lb.  f.o.b.   Pitsburgh. 

CantlaisH,   <iray   Iron — There    is    not    the   active    competition 

for  order.s  that  was  in  evidence  a  month  ago,  but  no  change 
has  been  made  in  quotations,  and  the  foundries  doing  this 
kind  of  work  seem  to  be  well  satisfied  with  the  amount  of 
business  they  are  getting  without  any  sneclal  induci-ment. 
Building  eastings  are  1.73(5-2. 25c.  per  lb.  Hough  castings  for 
lootings,  manhole  covers  and  similar  work,  are  1.75'fi.  2c.-, 
castings  for  heavy  machinery  lock  gates,  where  the  amount 
of  material  involved  is  large,  range  from  2.40(5)4c.  per  lb., 
depending  on  the  size  of  the  order  and  the  intricaev  of  the 
pattern. 


.Me 


Quotations    from    jobbers'    s 
cago.  are  as  follows: 
Refi.-ied  iron: 

1  to  -%    in.,  round  and  squar 

Wz   to  4  in.  X   ^i,   to   1   In 

1 '/4   to  4  in.  X   H    in.   to    ,"„    in. 
Norway    bars    


Iha 


ith  ago 


ind 


i-ither    Nc-w    Yo 


oft  steel: 
"1    to  3  in.,  round  and  squai 

1    to  6   in.   X    %    to    1    in 

1  to  6   in.   X    Vi   and    ,;■.    in... 

Rods— ■y,    and    (J     in 

Bands — 1%    to  6x,»,5    in.   to  > 
Beams   and   channels — 3    to 


15   h 


-■\ngles: 

3    in.    X     14    in.    and    larger 

3  in.  X    I'rt   in.  and    %   in 

1%   to   2\i    in.   X    %    in 

1 '4   to  234   in.  X    ,'0   in.  and  thicker. 

1    to  1 H    In.   X    i\    in 

1    to   IVtx'A    in 


11/2  to  2%xVi  in. 
l',i  to  2V4x,»,  in 
3    in.    and    larger. 


per   100   lb..    f.( 


2.15c. 
2.15c. 
2.35c. 
3.60c. 


2.10c. 
2.10c. 
2.25c. 
2.20c. 
2.40c 
2.25c. 


2.25c 
2.R0C. 
2.35c 
2.25c 
2.35c 
2.40c 

2.30c. 
2-.40C. 
2.30c 


3.00 
2.90 
2.80 


Extras  for  triple  B   (BBB) 

rV    and    Vt    in 2c 

A  and  larger 1.75c. 

Freisht  RateH— The  freight  rates  on  fini;  hed-steel  product!, 
from  the  Pittsburgh  District,  including  plates,  structural 
shapes,  merchant  steel  and  iron  bars,  pipe  Httins.s  plain  and 
galvanized  wire,  nails,  rivets,  spikes  and  bolts  fin  kegs), 
black  sheets  (except  planished),  chain,  etc..  are  as  follows  in 
cents  per  100  lb.:  Albany.  16:  Buffai.  .  11:  Boston,  IS-  Balti- 
more, 14tO:  Canandaigua,  13%:  Cleveland,  10:  Columbus,  12; 
Cincinnati,  15:  Chicago,  IS:  Denver,  Cole,  85%:  Harrisburg 
New  York.  16:  Norfolk,  20:  Philadelphia, 
S-    Louis,  23; 


14   in 

M  in!  :::.:::::;;:::;;;:::;::::::::: 

%    and     1   in 

%   and     ,^    in 

1  to  114   in - 

A   in 

Extras  foi 

BB 

tl   in 

^c   and  larger 

14%:   Louisville 

15:  Rochester.  11%:  Richmond.  20:  Scranton.  15': 

Washington,  14%. 

Switfh  I'ointx — The  following  prices  are  named  '.o.b.  mill, 
for  switch  points  in  lots  of  ten  or  more  pairs:  for  'iO-lb.  -ail. 
^0-ft.  points.  «lfi.25:  15-ft.  points.  $17.50:  for  70-lb.  rail,  l.ift 
joints.  .^IS:  l3-tt.  points.  $25:  for  80-lb.  rail.  10-ft.  points, 
$25.50:  15-ft.  points.  $27.75:  for  90-lb.  rail,  S33.50.  All  of  the 
above  are  furnished  with  three  rods,  except  the  10-ft.  points 
for  60-   or   70-Ib.   rail,  which   have   only  two. 
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Spiral  Riveted  Pipe — Prices  are  without  change.  The  fol- 
lowing quotations  are  f.o.b.  factory,  freight  equalized  wit^ 
New  York,  being  figured  at  a  discount  of  50.  10  and  10 /<, 
from  list.  These  are  for  orders  amounting  to  approximate^ 
J250.     For  large  orders,  prices  are  cheaper  by  12^2    to  -iu   c- 


PRICE    PER    ion    SQ.FT. 


Thickness 

Birmingham 

wire  gage 


Net   price   per  100   ft. 
With   bolted  joints  complete 


Plain 
$19.76 
23.40 
33.05 
37.58 
43.17 
50.06 
66.42 
71.20 
S3. 75 
89.67 


Asphalted 
$21. 4S 
23.70 
35.76 
40.76 
46.80 
50.10 
71.08 
76.57 
89.15 
96.55 
105.51 


Galvan- 
ized 
$30.74 
37.14 
49.73 
56.82 
65.00 
74.22 
96.15 
102.24 
118.30 
127.98 
1?S.85 
l.'v-  .92 


15  14  108.05  114.89 

16  14  117.53  124.82  166.58 
18  12  167.43  175.95  226.44 
20  12  183.79  193.30  248.39 
22  12  200.48  210.64  269.21 
24  12  219.92  231.07  293. 9!< 
26  10  2S0.20  292.41  370. 7S 
28  10  301.32  314.89  ^S^-*; 
30  10  324.81  399.15  430. f4 
•Made  in  both  lightei    and  heavier  gages  at  corresponding 

differences  in  price. 

LaK   Screws — The    net    piiee    of    lag    screws    has    been    ad- 
vanced.   Quotations  per  100  lb.  f.o.b.  Pittsburgh  are  as  follows: 

-Diameter  in  inches , 

%  in.  1  in. 

$2.24  $4.50 


4.69 


8.92 


>'allr — ^A  gradual  increase  was  noted  in  the  demand  for 
nails,  tut  it  is  not  large,  and  it  looks  as  though  consumers 
had  little  fear  of  an  advance  in  quotations.  It  is  believed 
that  their  optimism  in  this  respect  is  not  well  founded,  and 
an  advance  is  not  unlikely  within  the  next  month.  In  car- 
load .ots  to  the  largest  consumers,  $1  75  to  $1.80  is  named 
In  P'ttsburgh.  In  Chicago,  carload  lots  to  retailers  are  $1.98; 
less  than  carload  lots  $2.03.  In  New  York,  wire  nails  from 
8toi  •  are  $2.C5.  Cut  naiis  are  quoted  at  $1.70  to  $1.75  Pitts- 
burgh and  $2.05  New  Yoik.     These  quotations  are  per  100   lb. 

f  rke — The  price  < '  coke  reached  p.  normal  level  during 
February  through  a  series  of  sharp  declines.  In  January,  it 
was  seen  by  those  conversant  with  the  trade  that  the  situa- 
tion would  sljortly  be  obliged  to  take  on  a  new  a.spect,  and 
a  much  lower  price  quoted,  oi  there  would  be  little  or  no 
business.  By  the  end  of  the  month,  sales  of  furnace  coke 
w^ere  madt  at  $2.25  to  $2.40  per  net  ton  at  oven,  compared 
with  $3.75  in  the  preceding  month.  Foundry  coke  declined  in 
like  proration,  some  grades  selling  as  low  as  $2.75,  but  the 
genera!  run  of  72-hr.  foundry  coke  being  quoted  at  $3  per 
n<-t  ton.  An  Increase  in  Ihe  output  was  noted,  the  total  pro- 
ouction  running  as  high  as  425,000  tons  weekly,  early  in  the 
month  and  in  the  last  week  of  February,  the  output  of  coke 
it  the  upper  and  lower  ConneII,Jvllle  regions  broke  all 
.ecords    with    a   production    of    433,441    tons 

Wire — Excellent  business  has  been  transacted  'n  wire,  and 
trade  is  more  active  than  for  several  monthF  past.  Ship- 
ments now  being  made  are  mostly  to  the  Soui.^.  Quotations 
are  as  follows:  Painted  barbed  wire  In  large  lots,  Pittsburgh. 
$1.75:  galvanized,  $2.15;  annealed  fence  wire  In  carlOi.d  lots 
is  $1.55;  galvanized,  $1.95.  In  Chicago,  annealed  fence  wire  is 
$1.73;  galvanized,  $2.13.  Barbed  wire  in  Chicagro  is  $1,93;  gal- 
vanized $2.33.     All  of  these  prices  are  per  100  lb. 

KKixFoiir-iNr;  matrriai^s 

Bara,  C'oncrele  KrlnforelnK — The  action  of  the  agricultural 
Implement  makers  in  anticipating  their  needs,  for  bars,  and 
buying  ahead.  Is  simply  an  illustration  of  the  feeling  which 
prevails  In  the  entire  bar  barket.  Contructors,  who  have 
work,  which,  later  In  the  season,  will  call  for  a  lajge 
qi-antlty  of  such  material,  are  already  seridlng  in  their  specl- 
iicatlons,  the  orders  having  been  placet"  some  time  ago.  All 
of  the  largest  sellers  of  bars  are  placing  orders  for  stock 
flhlpments,  expecting  that  prices  may  be  somewhat  higher  In 
the   near  future. 

The    bane   price    In    Pittsburgh   Is  1.50c. 

'.quotations   are   as   follows   in   cents   per   lb.: 

From 
Mill  shipments       warehouse 
f.o.b.  Pittsburgh     Pittsburgh 

^-In.    and    larger 1.60  1.95 

S-ln I.B5  2.0.'; 

H-ln 1.60  2.5 

%-ln 1.70  2.25 

<4-l'i 2.00  2,60 

Bars  fro  .i  stock,  Pittsburgh,  are  usually  cut  to  Ihe  re- 
quired   length,    without   extra    charge. 

TrlanKular  Meab — BuMlness  Is  active.  Mills  supp'vlng  this 
material  are  nble  (o  satisfy  Ih.lr  customers"  wants  with  the 
same  promprneHS  that  was  noted  last  month.  Nrt  as  much 
material  has  actually  bi-en  used  as  in  .lanuarv,  because  of 
less  favorable  weather  conditions.  On  the  other  hand,  the 
outlook    for  large  consumption   Is  most   excellent 


•23 


Gross  sec. 
f rea  per 
f ..  width 
0.102 
0.077 
0.058 
0.041 
0.170 


Plain  material — ^ 

Less  than 

car  lots 

and  over 

10,000  sq.ft. 

$1.23 


Carload 

lots 
$1.00 
0.80 
0.63 
0.49 
1.69 
1.46 


0.97 
0.77 
0.60 
2.05 


vanized s 

Less  than 

car  lots 

and  over* 

10,000  sq.ft. 

$1.34 

1.00 

0.84 


0.97 
0.80 
3.02 


1.S6 
1.55 
1.15 


0.142 

25  0.124  1.29 

•26  0.110  1.17 

•2?  0.085  0.96 

28  0.066  0.80 

29  0.049  0.66 

31  0.261  2.49 

32  .225  2   16 
'sb  0.196  1    93 

34  0.146  1.48 

35  0.109  1.117 

36  0.075  0.87 
3S  0.380  3.55                 4.30                 3.93                 4.68 

•39  0.325  3.05                 3.70                 3.38                 4.03 

40  0.283  2.68  3.25  2.97  3.54 

41  0.208  2.05  2.4S  2.27  2.70 

42  n   151  1.55                 l.SS                 1.72                 2.05 
•43  0.101  1.10                   1.34                   1.23                   1.46 

•This  material  is  made  in  regular  widths   of  18,   22,   26,   30, 

34,    42,  46,    50,    54    and    58    in.      Standard    lengths    in    rolls    are 

150,   150,  300  and    600  ft. 

iMET.VLS 
Copper — The  copper  metal  market  proved  to  be  oi  a  false 
basis  at  16.50c.  when  it  closed  Jan.  31.  After  the  report  of 
the  Copper  Producer's  Association  for  that  month  was  pub- 
lished, showing  a  further  large  increase  in  surplus  stocks, 
prices  broke  badly.  .\  decline  of  194  c.  per  lb.  followed. 
Around  15c.,  consumers  of  the  metal  placed  orders  for  large 
amounts  which  checked  the  decline.  It  is  estimated  that  dur- 
ing the  last  two  weeks  of  February  upward  of  100,000.000  lb. 
of  copper  were  sold  for  delivery  over  the  next  two  months. 
Some  of  the  business  was  for  export,  but  foreign  buyers 
placed  only  a  small  portion  of  the  business  done  by  domestic 
sellers  during  the  month.  It  is  the  absence  of  demand  for 
copper  from  Europe  that  has  prevailed  since  the  outbreak 
of  the  Balkan  war  that  has  weakened  the  market.  tTntil 
the  consul). ers  abroad  begin  to  buy  again  on  a  large  scale,  the 
domestic  demand  cannot  do  more  than  hold  the  market  at 
around  the  -iresent  level.  Electrolytic  is  offered  by  lead- 
ing sellers  a  15c.,  cash  30  days,  and  Lake  at  15c.  Other 
sellers  are  wii  -ng  to  take  business  at   He.  under  these  prices. 

Exports  for  '•'ebruary  were  26,767  tons.  The  January  sta- 
tistics showed  an  increase  in  stocks  of  about  IS.OOO.OOO  lb., 
making    the    surplus    of    Feb.    1,    123,198,332    pounds. 

Tlo — The  London  tin  market  developed  weakness  early  in 
February  and  all  during  the  month  the  trend  of  prices  was 
downward.  Spot  standard  tin  declined  from  £227  to  £212- 
105,  and  futures  from  £229-105,  to  £206-105.  There  was  an 
unusual  amount  of  trading  done  in  the  metal  In  both  the 
foreign  and  domestic  markets.  Consumers  and  dealers  both 
participated  in  ihe  activity  in  the  local  market.  It  is  gen- 
erally believed  that  the  United  States  Steel  Corporation 
bought  a  large  supply  of  the  metal  at  the  low  level.  Spot  sold 
at  47.50c..  and  futures  at  from  47.25c.  as  low  as  46.50c.  for 
.\ugust  delivery.  Toward  the  end  of  February,  prices  be- 
came firmer,  and  closed  at  about  %c.  from  the  lowest.  Spot 
is  offered  at  48c.     March  at   47.S7Vj.,  and  April   47.62>4c. 

-Arrivals  during  February  aggregated  3692  tons,  and  de- 
liveries into  domestic  consumption  were  3500  tons.  There 
is  a  large  tonnage  of  the  metal  afloat  and  due  to  arrive  this 
luonth.  Shipments  now  on  the  way  amount  to  4299  tons, 
and  considerable  addition  will  be  made  to  this  before  the  end 
of  March. 

Leafl — There  was  a  good  demand  for  I'-ad  during  Febru- 
arv.  All  sellers  were  able  to  dispose  of  this  metal  at  prices 
ranging   from    4.30c.    to   4.35c.    in    New    York. 


.MiMoellHneoun  Metals — Small  lots  of  metal 
products  cap  be  obtained  from  jobbers  stores,  ^ 
the  following  prices: 


and     metal 
•w   York,   St 


It). 


Bismuth    $2.2S 

Brass  tubes,  iron-pipe  sizes: 

^4-ln 23 

%-   to   3-ln 22 

3V4-in 23 

4-in 23 

Brass  rods   •'*'}4 

Brass    sheets     .  1 8  H 

Solder,  half  and  half  guaranteed .32 

Zinc  sheets    .  lOW 

Manganese  bronze  rods    .18% 

Manganese  bronze  in  crucible   form .16*4 

OI<I  Metals — Prices  are  about  Ic.  per  pound  lowi'r,  and  th» 
following  are  paid  for  old  metals  by  dealers  in  New  York: 

Ccnta 

Copper,    heavy   and    crucible 13, 2S 

Copper,  heavy  and   wlr<- .  .      18.00 

Copper,    light  and    bottoms ....      18.00 

Brass,    heavy     8.00 

Brass,    light     7,00 

Heavy  machine  composition 11 ,  60 

Clean    tirass    turnings 8,00 

Composition    turnings    Ifl.RO 

Lead,    heavy    3 .  7B 

Lead,    tea    3 .  60 

Zinc  scrap    ; 6,00 

Spelter — Sellers  of  spelter  had  great  dlfTleuIty  In  creating 
a  mnrltet  for  thi*  mclal,  during  Ihe  entire  month.  Suc- 
cessive cuts  wiTi-  made  In  qunlatlonH.  until  Ihe  price  reached 
6.2nc.  In  New  York,  without  attracting  business.  Production 
of  Ihe   metal    has   HiifTerert   little    friiin    weather  condltli.ns   llil.s 


I 
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wiiiiii.  while  riiiisuniptioM  has  not  increased,  JudRlntt  by  tho 
lUniiiiHl.  and  theii'  appears  to  bi'  a  more  plentiful  supply  on 
hand  than  la  n.-iual  at  thi.s  time  of  the  year.  Fear  of  tariff 
retlueliiiTi  has  alsn  resultid  in  niakins:  buyers  timid.  Prime 
wist.rn   r-.iu   be   freely    had  at    G.2r>e.    in   New   York. 

♦  •I,.\V    l»U«»UlfTS 

Sc«er  I'lpe — I'rlees  show  a  sharp  advunce  and  the  market 
has  stiffened  considerably.  The  wintei-  has  been  far  above 
the  ordinary  in  tlie  amount  of  business  done,  and  now  there 
is  little  sewer  pipe  to  be  had.  Cond'tions  are  mixed  due 
mainly  to  labor  troubles.  Discounts  applying  to  the  lOastern 
list,  delivered  in  New  York,  are  as  follows:  3  to  24  in.  in- 
clusive. 72%;  for  27  to  30  in..  fi4%.  and  for  33  and  36  n.,  59%. 
Factory  discounts  are  quoted  at  7.S%  for  3  to  24  In.-  70%  for 
27  to  30  in.,  and  65  7c  for  33  and  36  in.  At  those  disc  junts  the 
net   prices   per   foot    are   as   follows: 


Size 

D 

SEWER   PIPE, 
■llvered 
N.  Y.           Factor> 

$0  07             $0  045 

PER    FOOT 

Delivered 
Size                   N.  Y.        Factory 
20    in $0.63            $0,405 

0.07                0.045 

0.112             0.072 

0.112             0.072 

0.154             0.094 

0.224             0.144 

0.2S                0.18 

0.378            0.243 

0.532             0.342 
nga — Prices  are  quot 
with    an    excellent    c 
5d  New   Y'ork.   in  car 

Weight    Price 
in  lb.     per  ft. 

14        $0,075 

20          0.1125 

22          0.125 

15          0.875 

IS          0.1125 

28          0.1625 
45          0.02225 

22    in.. 

6   in.  . . 

24    In 

0  585 

8   in..  . 

27    in.. 

...      1.62 

1.35 

12   in.  .  . 

33    in. . 
36    in.. 

.  .  .      2.56 

IS    in. .  . 

ed  at  an 
Iemand. 
oad  lots. 

12xl6-in. 
13xlS-in 
14xl6-in 
16xl6-in. 
16x20-in. 
ISxlS-in. 

advance.      Th 
The    discoun 
is   75%. 

Weight 
in  lb. 
45 

57 

60 

65 

80 
.       .         75 

Flue 

ket    is   fl 
list,  deli 

fAx   8% 

4»ixl3 

6     xl2 

7x7 

8^4x  Shi 

8^4x13 

S'.ixlS 

Lin 

rm 
ver 

-in. 
-in. 

-in! 
-in. 
-in. 
-in. 

e  mar- 
t    from 

Price 

per  ft. 
$0.25 

0.30 

0.2725 

0.40 

0.50 

0.50 

Hollow  Vile — Prices  are   stiff,   and   an   u    '.isual   demand,   for 
winter     months,     is     being     experienced.  he     whole     winter 

season    has    far    outdistanced    the    record;     of    former    years. 
Quotations,    f.o.b.    Perth   .-Vmboy.   are   as   fo  lows: 


Size 
4xl2xl2-in. 
6xl2xr2-in. 
Sxll'yl2-in. 


xl2.Kl2-in. 
.\12xl2-in. 


Hollow 

' 

■ 

Interior 

wall  tile 

Size 

pa 

■tition  blocli 

$0.06 

2x12x12 

in     . 

$0,048 

0.084 

3x12x12 

in.    . 

0.048 

0.102 

4x12x12 

in.    . 

0.052 

0.12 

6x12x12 

in.    . 

0.072 

0.15 

8x12x12 

in.    . 

0.096 

12  to  16  it. 


12  to  16  ft. 


Rooflne  Tile — Exceptional  business  is  being  done  this  win- 
ter in  this  line,  and  most  manufacturers  are  behind  in  their 
Shipr;;  "Tits.      Prices   are    steady 

The  best  grade  of  promenade  roofing;  tile  in  flat  blocks  for 
high»Frade  roofs  is  sold  $25  per  M.  for  run  of  kiln  and  $35  per 
M.  fc"  selected.  A  cheaper  lorm  of  tile  with  a  smooth  surface 
war  be  had  at  about  $12.  but  it  is  not  suitable  for  roof  grar- 
d^'os      i'liese  prices  are  f.o.b.  New  Y'ork. 

iiOOfing  tile,  unglazed.  of  the  French  and  Spanish  type, 
piain,  tS  S)iiT  at  $9  per  100  sq.ft.  of  roof  surface,  f.o.b..  New 
xorls.     Glass  ^;les  are  sold  at  60c.  each. 

LUMBER 

February  busi^'e-s-  is  always  quiet,  and  this  year  is  prov- 
ing no  excepticn  to  the  rule.  Construction  work  having 
closed  down,  due  to  Weather  conditions,  there  is  little  or  no 
.  niand  for  lumber.  The  market  is  steady,  however,  and 
p. ices  are  firm,  a  fav  araries  advancing. 

Sjpruce — Prices  are  qucisd  at  a  slight  advance.  The  mar- 
ket IS  firm.  Yard  prict  J  in  New  York  are  as  follows: 
2xl0-in.  1 
3xl0-in.  } 
4xl0-in.  J 
2xl2-ln.  1 
3xl2-in.  } 
4xl2-in.  ) 

For  18  and  20  ft.,  $37;  ZOT  all  lengths  over  add  50c.  for 
every  additional  foot. 

Flooring — The  market  is  Arm  with  a  good   demand. 

Quarter-sawed  oak  flooring,  Al.  is  $88  per  M.  Selected 
white  oak  or  red-oak  flooring  is  $50  per  M.,  an^  -ommon 
flooring,  red  or  white,  is  $30  per  M. 

Maple  flooring,  lJs2»4-in..  Is  $50  for  clear;  $45  for  No.  1. 
and  $28  for  factory.  Lbng-ieaf  yellow-pine  flooring,  i3x2i,<,- 
in.  face,  is  S60@65  for  A  hetrt  rift;  $50@55  for  sap  rift:  $36 
for  No.   1  flat;   $32  for  No.   2,  and  $30   for  No.   3. 

Hemlock — Prices  are  quotes   '.vith  no  change, 
^rice  per  M.,  f.o.b.   cars.  New  York: 

, Length , 

10  ft.    12  ft.   14  ft.    16  ft. 
2x4-in $27        $25        $25        $27 

Shinffles — As  weather  conditions  have  prohibited  a  demand 
for  shingles,  the  marltet  may  be  said  to  be  in  a  fair  con- 
dition. Even  a  small  demand  could  not  be  supplied.  Quota- 
tions are  steady,  as  there  is  not  enough  business  to  establish 
higher  prices.  Cypress  shingles.  New  York:  7x24-in.,  rived 
and  shaved.  $23.50(5)24  per  M. :  21-in..  promiscuous  widths, 
rived  and  shaved.  $8,  4-in.  basis:  6x20-in.,  sawed.  $12  per  M.; 
fixl8-in..  sawed.    $8.50   per   M. :   5xl8-in..   sawed,    $7.50   per   JI. 

Piline — The  market  is  quiet,  with  no  demand.  In  New 
York,  the  price  of  oak  piling  is  22(S)25c.  per  lin.ft.  Oak  piles. 
14  in.  in  diameter.  2  ft.  from  butt  with  a  6-in.  top.  and  40  to 
45  ft.  long,  are  held  at  $10.50^11.50:  50  ft.  long.  25c.  per  lin.ft. 
Pine  piles.  25  ft.  long.  12  in.  in  diameter.  2  ft.  from  butt, 
with  a  7-in.  top.  held  at  17c.  per  lin.ft.,  while  those  25  ft.  long 
are  16c.  In  general,  pine  piles  can  be  had  at  16@17c.;  oak 
pile?    55  to  60  ft.,  are  quoted  at  23c.  per  lin.ft. 


(roiiH  TIrK  —  .No  change  Is  noted  In  the  condition  of  i  h" 
market.  IliKh  ((iiolatlonH  Htlll  continue  and  heavy  Inqulrb  h 
are  beInK  madi-  by  the  railroads.  I'rIeeH  are  quoted  by  O.  H. 
liaxter  *    Co..    15    William   St.,  New    York,  as  foliows: 

Cents  each 

7x9   In.  by  S  ft.  6  In 88 

6x9   In.  by  X   ft.   nominal 83 

6x8   In.  by  S  ft 76 

LiiDK  tjvnt  VelloM  l»lne — Heavy  outside  construction  wr>  k 
In  all  parts  of  the  country  and  subway  contracts  In  the 
Metropolitan  district,  have  called  for  large  quantities  of 
pine,  and  prices  are  now  being  quoted  with  a  higher  tendency. 
The   market   has  stiffened  considerably. 

Prices  per  Thousand  Feet  In  Yard,  New  York. 

, Length > 

20  ft.  21  to  26  to  3'  <o 

base  25  ft.  30  ft.  Sf-  ft. 

21n.    thick   and    under 
by 

8    In.   wide   and    under $36  $36  $35  $.18 

10   in.   wide 
by 

10  in.    thick   and    under 42  42  42  45 

12   in.   wide 
by 

12   in.    thick  and   under 41  42  43  46 

14   in.  wide 
by 

H   in.   thick  and  under 47  48  50  h2 

16  in.   wide 

bv 
16   in.  thick  aad  under 50  52  54  60 

MISCKI.l,.\XEOl'S 

.\sbestos — Asbestos  building  felt  and  sheathing  in  less 
than  ton  lots  is  3V4c.  per  lb.  for  the  light,  weighing  from  S 
to  30  lb.  per  HO  sq.ft.;  4c.  per  lb.  is  charged  for  the  heavy, 
weighing  from  4.j   to  56   lb.   per  sq.ft. 

Millboard  is  .lade  in  standard  sheets,  40x40  in.,  a.r.C  ilAiO 
in.  It  varies  in  tiickness  from  j'j  to  '/4  in.,  and  i"  we^.'xtat  froa 
2  to  27  ib.  per  iheet.  The  net  price  in  100-lb.  J  itb  is  Sc. 
per  lb. 

Transite,  asbestos  wood,  used  for  fireprooflng,  ^  '^ntilators 
and  smoke  jacks  comes  in  standard  sheets.  36x43  in.,42X'8 
in.  and  42x96  in.  The  prices,  f.o.b.  factory.  Nashua.  N.  H.,  aro 
as    follows: 

Wei  gilt. 
Thickness  pour   Is  Price 

'^-in '  10.08 

,-i,-in ..         1'^  0.12 

H-in .         2  0.16 

1'5-in 2^  0.20 

%-in 3  O.l'S 

A-in 3V4  0.28 

%-in 4  0.32 

A -in .         4VS  0.36 

%-in 5  0.4U 

%-in .         6  0.44 

%-in 7  C.18 

1-in 8  0  52 

l'/4-in IC  0.56 

1  Vi-in 12  u.te4 

1%-in.    .  .  16  0.72 

2-in 16  0.89 

■Waterproofing — The  prices  for  carload  lots,  f.o.b,  cars  New 
York,  are  as  follows:  Kydrex  waterproolng  felt,  $1.25  per 
100  sq.ft;  Hydrex  compound  "A,"  26c.  per  gal.:  .Hvdrex  com- 
pound  "B,"    18c.    per    gallon. 

Texaco  waferproofing  cement  is  $30  per  ton  in  car  lots, 
f.o.b.   cars  New  York   or  Philadelphia. 

Asphaltum  !or   waterproofing  is  sold  at  $26@27  per  net  ton. 
Glidden.  graphic  acid  proof  coating  is  sold  at  $1.25  per  gal. 
in  bbl.   and   %   bbl..   and   $1.40   per  gal.   ■--.   'i-ga.l.  cans.      These 
prices   are   f.o.b.    Cleveland    ^r   for    deiiverj    froai   warehouse. 
New  York,  Chicago.   St.  Louis,  Boston  or  Atlanta- 
Slate — Quotations  are   a^  follows,   t.o.b.  quarry. 

Prices  pep 
100  sq.ft. 

Vermont,  sea  green $3.00®   4.00 

Penns:.  Ivania.  Bangor  Ribbon 3.50 @   4.00 

Maine.    Brownsville   No     i 5.00@    7.75 

Maine.    Brownsville   No.    2 4.50@    6  00 

No    1    red V.oO@10  00 

Unfading  green 4.00 @   5.50 

Genuine    Bangor    i.25@   6  50 

Pen  Argyle    4.00 @    6.00 

Wood   Preservative — See   Oils  and   Paints. 


Rooting   Paper — There   Is   a   larger    demand,    but    It 
insistent  as  early  in  the  year. 
Quotations  in  New  York  are  as  follows 


not 


Pe 


Rosin  siC'^C  saeathing.  20  lb. 
Rosin  sided  sheathing.  30  ib. 
Rosin  sized  sheathing.   40  lb.. 


oil 

of  500 

sq.ft 

.      2Sc. 

43c 

58c. 


ROOFING     RUBBER 

Perron 
of  108 
sq.ft 

1  ply,   35   lb sine 

2  ply,    45  lb *j  ,0 

3  ply,  55  lb .;:;:;;:    1.30 

Tarred  felt  is   $1.45   per   100   lb.   in   1.   2   and   3    plv    Slaters 
felt  is  60c.  per  roll. 
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♦Deno'es  an  item  regardl^n? 
L-ssful  contractors  are  set 


Kngineering  News.      +  Denotes  contract  awarded.      The   names   of   suc- 


is    reporlf 


extend  its  line  to  Tiiomsor 
!>m    Statesboro    to    Ste'-t-ns    Crossl:!^,    Ua. 


RAH.WAYS 

.Ma««achu»et«i.— Boston  &  Alban.v  R.R.—Tliis  .  company,  it 
planning    to    lay    out    a    large   frei^lit    >ard    at 

^  ,....e,..^.^.  s.     F.  B.  Freeman,  Boston,  Mass.,  is  Ch.   Engr. 

"'  'virBlnIa— A  railroad  will  be  constructed  from  Radford,  Va.. 
to  Mount  Airv,  N.  C.  a  distance  of  about  80  miles.  Surveys 
are    being  made.      O.   Dodds,  Radford,  is  interested. 

North  Carolina— Atlantic  Coast  Line  R.R.— This  company. 
It  is  reoorted  will  soon  award  contracts  for  double-track 
wo  k  frSrn  Selma  o  Parkton,  X.  C.  about  60  miles.  The  line 
fron^  ParktSn  to  Sumter.  S.  C.  will  be  improved  by  laying 
85-lb.  rails.     K.   I!.  I'leasants.  A\  ilmington.  N.  C,  is  Ch.  l<-ngr. 

North  Carolina — Sec  item  under  Virginia. 

North  Carolina— Virginia  &  Eastern  Carolina  R.R- — 
This  company  will  award  contracts  in  about  two  months  for 
the  construction  of  its  line  from  Henderson.  N.  C.  to  v\  yso" 
or  Rocky  Mount.  N.  C.  J.  C.  Cruikshank,  Henderson,  N.  C, 
is  Ch.   Engr. 

UeorKia — .Savannah.    Augusta    &    Northern    Ry. — This 

fiany.  it  is  repoi 
Ine  now  opera 
W.  T.  Oliver,   Knoxville,  Tt  nn.,   is  Int    • 

GeorBla— Ocillu  Southern  K.U.— l'  ■.■=  <  ■  nip<>ny  will  con- 
struct an  extension  from  Na.Vnville,  Ga.,  us  suuthorn  terminus. 
east  to  Waycross.  about  50  miles.  D.  C.  Smith,  Ocilla,  Ga.,  is 
Gen.  Mgr. 

Alabama— Hayneville  &  Montgomery  Ry.— This  company, 
It  is  reported,  will  extend  its  line  from  Hayneville  to  Cani- 
den,  Ala.,  about  50  miles.  W.  S.  Richardson,  Montgomery,  is 
Pres. 

L.ou!Mlana — New  Iberia,  Lafayette  &  Northwestern  R.R. — 
This  companv  has  completed  the  surveys,  and  is  planning  to 
receive  bids  in  about  two  months  for  the  construction  of  its 
proposed   line.   H.   A.  Genung,  New   Iberia,  i.«  Pres. 

Kentnc-ky- Louisville  &  Nashville  R.R.— Thi.s  company  will 
enlarge   its   yards  at  Lexington.   Ky.     W.   H.  Courtenay  Is  Ch. 

♦  Big  .Sandy  &  Kentucky  R.R. — According  to  press  reports, 
this  companv  has  awarded  the  contract  for  the  construction 
of  its  proposed  line  to  JOHN  O.  KELLEY,  Portsmouth,  Va. 
The  railroad  will  be  10  miles  long.     Noted  Sept.    ■  !i. 

+Ohlo — Lorain.  A.shland  &  Southern  R.R. — Subcontractors 
will  be  asked  to  submit  bids  soon  by  the  WEST  VIRGINIA  & 
OHIO  CONSTItrcTION  CO..  Ashland,  Ohio,  contractor  for  the 
construction  of  this  company's  line  from  Wellington  to  Lor- 
ain, Ohio.     The  railroad  will   be  22  miles  long,  standard  gage. 

lllinolH — Chicago,  Rock  Island  &  Pacific  Ry. — This  com- 
pany will  lav  30  miles  of  100-lb.  rail  from  Metz  to  Valley 
.Junction.  Ill,"  and  38  miles  from  Avoca.  111.,  to  Council  Bluffs, 
Iowa.     The  work  will  require  the  reballasting  of   the   tracks. 

(!hicago,  Milwaukee  &  St.  Paul  Ry. — This  company  is  plan- 
ning to  spend  about  $1,500,000  for  third-track  construction 
between  Savanna  and  Chicago,  111.  C.  F.  Loweth,  Chicago,  111., 
IS    Ch.   Engr. 

M'lneaota — Minnesota  &  International  Ry. — This  company 
will  relay  72-lb.  rail  on  25  miles  of  its  line  between  Brainerd 
and  Bemidjl,  MIniL     It  will  replace  the  present  56-lb.  rail. 

NebrhHka — Hemmlngford  &  Western  R.R. — This  ompany 
Is  preparing  to  file  articles  of  incorporation.  The  >roposed 
line  win  be  constructed  from  Hr-mmingford,  Neb.,  to  the 
eastern  part  of  Wyoming.  D.  W.  Butler,  Hemmlngfoio.  Neb., 
is  Pres.  and  Gen.  Mgr.     Noted  Feb.  20. 

^North  Dakota — Northern  Pacific  Ry. — This  company  has 
awarded  the  contract  to  the  COOK  COK.STHUCTION  ca.  St. 
Paul.  Minn.,  for  grading  Its  r.roposed  line  from  Stanton,  up 
the  Knife  River  and  Spring  Creek.     Length,  about  fiS  miles. 

Texaa — Temple,  Northwestern  &  Gult  Ry. — W.  S.  McGregor, 
Temple,  Tex.,  It  is  reported,  has  taken  over  the  Temple,  Gates- 
vllle  &  Hamilton  R.R.,  and  changed  It^i  name  to  the  above. 
Thi-  line,  which  Is  parllally  built,  will  he  completed  and  ex- 
tended beyond  Oatesville. 

OrrKon — Kerry  Timber  Co. — This  company,  It  Is  rej)orted, 
will  construct  a  logging  road  from  Wood's  Landing,  Ore.,  to 
the    Nehalem   Valle.v,    Ore.,   about    30    miles. 

California — Ci-ntral  Pacific  Ry. — This  company  is  planning 
to  construct  a  lln<'  from  Its  present  terminus  at  Goshen,  Calif., 
to    LoH   Angeles.    Calif 

Northern  California  P.  R.  &  Navigation  Co. — This  <'Ompany 
ban  been  Incorporated  with  a  capital  of  $1,100,000,  to  construct 
rullrondH.      .\inoiig    the    IniorporatorB   Is   M.   C.   Messlck. 

Callfarnin— Mount  T^>malnalH  &  Miilr  Woods  Ry. — This 
company  has  lllerl  articles  'if  incorporation  for  the  construc- 
tion of  an  extension  from  West  Point,  a  station  two-thirds  the 
distance   up    lhi>  mountain,   to   Bolinas  Bay. 

Alfred  MoM-liy.  Hotel  d.  1  fVironadt..  San  Hlego,  Calif., 
representing  an  English  syndicate.  stati-H  It  plans  to  build  a 
railroad  between  Han  Dlcgo  and  the  Imperial  Valley  by  way 
of  .Sun  Felipe  Valley. 

+<tarb<>c — Canadian  Pncldc  Ity. — This  company  nas  nward- 
<d  the  contract  to  JO.NICH  &  GTROUARD.  Montreal.  Que.,  for 
the  construction  of  Its  proposed  30-mlIe  line  from  Temls- 
kamlng  to  Vllb-  Marie,  Qu,.. 

•  nrltlah  folumbin— Canadian  Pacific  Rv  — Rids  will  he 
received  until  noon.  Apr.  IB,  hy  .1.  O.  Sullivan.  Ph.  Engr.. 
Western  Lines,  Cnnndlan  Pariflc  Ry.,  Winnipeg.  Man.,  for  the 
clearing,    grubbing    and    irradlng    of   n    diversion    of   the    main 


line  of  the  companv  in  the  Selkirk  Mountains,  from  Six  Mile 
Creek  to  Glacier.  B.  C.  17  miles.  On  this  there  is  Included  a 
double-track  tunnel  approximately  28.000  ft.  long.  Plans 
and  specifications  can  be  seen,  either  at  the  office  of  F.  F. 
Busteed,  Kamloops,  B.  C,  or  at  Winnipeg.  Man. 

ELECTRIC  R.VILM'.VVS 
Thomastun,  Maine — The  Rockland,  South  Thomaston  &  St 
George  Ry.  Co.  is  making  preliminary  arrangements  for  the 
extension  of  its  line  from  Thomaston  to  the  Weskeag  River, 
about  three  miles.  Alfred  S.  Black,  Rockland,  is  Pres.  and 
Gen.   Mgr.      Noted   Feb.   6. 

Springfield,  Mass. — The  Massachusetts  Northern  St.  Ry. 
Co.  is  making  preliminary  arrangements  and  will  be  ready  to 
start  work  this  spring  on  the  construction  of  its  proposed 
electric  railway  from  Orange  to  Millers  Palls.  J.  A.  Tag- 
gact,    Greenfield,    is  Gen.   Supt.      Noted  Feb.    27. 

Hornell.  N.  Y. — The  Hoinell  Traction  Co.  has  completed 
plans  for  the  reconstruction  of  its  railway  system  this  spring. 
George  T.  Rehn,  Hornell,  is  Gen.  Mgr.  and  Pur.  Agt. 

Olrnn,  N.  Y. — The  Western  New  York  &  Pennsylvania 
Traction  Co.  has  obtained  all  the  right-of-way  and  is  m:il<- 
ing  preliminary  arrangements  for  the  construction  of  its  pro- 
posed line  from  Hinsdale  to  Olean,  about  seven  miles.  I.  W. 
Miller.  Olean,   is  Gen.   Mgr. 

SyraeuMe,  N.  Y. — The  New  York  State  Rys.  Co.  is  consider- 
ing plans  for  the  construction  of  a  double-track  line  on  West 
Onondaga  St.,  from  Seymour  to  South  Ave.  H.  M.  Butler. 
Rochester,    is   Pur.    .\gt. 

Elizabeth,  N.  J. — The  Elizabeth  &  Trenton  R.R.  Co.  Is  con- 
sidering plans  for  the  extension  of  its  line  in  Elizabeth.  W. 
E.  Titus,   Trenton,   is  Supt. 

Elltvood  City,  Penn. — The  Pittsburgh.  Harmony.  Butler  & 
New  Castle  Rv.  Co.  has  secured  all  the  right-of-way  and  will 
be  readv  to  start  work  this  spring  on  its  proposed  electric, 
railway  from  Ellwood  City  to  Beaver  Falls.  Harry  Etherldge. 
Eidena'u.  Penn..  is  Supt.  and  Elec.  Engr.     Noted  Oct.  17. 

Sheflleld,  Penn Plans  arc   being    prepared   by   the   Warren 

&  .Jamestown  St.  Ry.  Co..  for  the  construction  of  an  electric 
railway  from  Sheflleld  to  Kane,  about  16  miles.  David  H. 
.Siggins,    Warren,    is   Pres.   and   Gen.    Mgr. 

WaHhIngton,  U.  C. — Plans  arc  being  considered  by  the 
Capitol  Traction  Co.  for  the  construction  of  a  street  railway 
on  17th  St.,  from  U  St.  to  Pennsylvania  Ave.,  and  on  18th 
St.,  from  G  St.  to  Potomac  Park.  J.  H.  Hanna,  36th  and  M 
Sts.,    Washington,    is   Ch.    Engr. 

Richmond.  Va. — The  Cltv  Council  has  granted  a  franchise 
to  the  Virginia  Rv.  &  Power  Co.  to  construct  and  operate 
an  electric  railway  on  Franklin  St.  C.  B.  Buchanan,  Rich- 
mond,   is   Gen.    Mgr.      Noted    Feb.    27. 

Durham.  N.  C. — The  proposition  to  construct  an  electric 
railway  from  Durham  to  Chapel  Hill,  about  12  miles,  is  under 
consideration.  R.  O.  Everett  and  W.  S.  Robertson,  of  Durham, 
are    interested. 

Dalton,  tin. — The  Cltv  Council  has  granted  a  franchise  to 
the  Georgia  Ry.  &  Electric  Co.,  to  construct  and  operate  ai 
electric  railway  in  Dalton.  W.  H.  Glenn,  Gas  and  ElectriJ 
Bldg..  Atlanta,  is  Gen.  Mgr.  Rys. 

Illrmlnehnm,  Ala. — The  Birmingham  Ry..  I-ight  &  Power 
Co.  has  applied  for  a  franchise  to  extend  its  North  Birming- 
ham line  from  Birmingham  to  Lewlsburg.  about  three  miles. 
A.  H.  Ford.   Birmingham,  is  Pres.  and  den.   Mgr. 

Alexandria,  La. — The  Southern  Traction  &  Power  Co.  has 
taken  over  the  electric  street  railway  system  and  other  hold- 
ings of  the  Alexandria  Electric  St.  Ry.  Co.  The  mw  company, 
which  has  a  ('apital  stock  of  $200,000,  will  extend  the  line  and 
make  Important  Improvements  to  the  property.  William  P. 
Jenkins  Is  Pres..  Ernist  Boehm,  Vlve-Pres.  and  Mgr..  and 
Erie  J.  Weaver.   Sec.  and  Treas. 

Shrr%'p|>ort,  La. — The  North  Louisiana  Electric  Ry.  Co.  has 
bei-n  organized  to  i-onstruct  an  (•lectric  railway  from  Shreve- 
port  to  Homer  and  Monroe,  about  100  miles.  O.  H.  Walker, 
Shreveport.    Is  Secy,   .ind   Treas.      Noted   Feb.   6. 

Knoxville.  Tonn. — Plans  for  the  construction  of  an  electric 
belt  line  around  the  city  are  being  considered  by  the  Board 
of  Commerce. 

rinclnnntl.  Ohl«i — The  City  Council  has  granted  a  franchise 
to  the  Cincinnati  Traction  Co.  to  extend  Its  llni-  to  Bond  Hill, 
nana  Stevens.  Cln<lnnall.   Is  Gen.   Mgr.      Notc'd    Feb.   13. 

Tolprto,  Ohio— The  Toledo  Rys.  &■  Light  Co.  Is  consldi'rlng 
l.Inns  for  the-  <xlenslon  of  Its  line  from  Tol.do  Reach,  iihlo. 
to  Monroe.  Allch.     J<.seph   M.   Enright.   Tol.do.   Is  Supt.   Rys. 

ra-neti..  ■.'. — Thi'  Hluffton.  Geneva  X.-  Cellna  Tractlim  Co. 
proposes  to  extend  its  line  from  C.'neva.  Ind..  to  Cellna.  Ohio. 
R.  P.  Cummins,   Bluffton.   Is  Gen.   Mgr.   and   Pur.    Agt. 

VlneennpH,  iiiii. — The  VIncennes  North  and  South  Traction 
Co.  has  applied  to  the  Cltv  Coun<-ll  tnr  a  franchise  to  con- 
struct and  operate  nn  electric  railway  In  Vlncenni-s.  This  Is 
part  of  a  proposed  line  from  VIncennes  to  Indianapolis.  Oll- 
mer  Bray  Is  Interested. 

Ilrllevlllr,  III. — The  City  Council  has  granted  a  franchise 
to  thi'  Souther  Traction  Co.  of  Illinois,  to  construct  and  oper- 
nlp  nn  electric  rnllwav  In  Belleville.  II.  C.  Begole.  Lincoln 
Trust   Bldg..   East  St.   Ixiuls.   Til.,   Is  Ri'cy. 

nnmllton.  III. — Preliminary  surveys  have  been  started  tiy 
the  Til-State  Traction  Co.  for  the  construction   of  on  electric 
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iail\v:i.\  rnuii  llaiiiilli.n  ic>  War.saw  and  (..)uiin\,  1;  ii  Marsh. 
Warsaw,    is    Pits,    and    Cli.    KriKr. 

JtTwyvlllv.     III.— Till'     Alton.     Jai-UsdnvllK-     &     I' ia     Hv. 

Co.  is  (-(insldiTinK:  plans  fur  tlio  exti-nslon  of  Ub  llrir  froin 
Jorsi'.vvlUc  lo  Fli'ldoii  and  Hardin.  NV.  1{.  Hi-aKhr,  Allon.  Is 
Gin.   Msr. 

M»nlrcnl.  WIm. — The  GuKi'bIc  &  Iron  I'ounlirs  Rv.  tt  1-lghl 
Co.  wll  con.struft  a  twolmiU-  cxtrnslcin  to  It.s  Ihu-  from  (illi' 
to  M<m(r<'al.  A.  K.  Appli'.vard.  Ashland.  Wis..  Is  (Jen.  Muc.  and 
rnr.    .\Kt. 
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A\|M. —  I'lans  arc  bilnn  prcpand  hv  the  liadKi'i- 
foi-  the  oonstniition  of  an  .h-ctrli-  rallwav 
•v.i  to  Elkhorii  and  Whitcvvati-r.  II.  H. 
.aukfi'.  Is  rrcs.   and   Msr. 

St.    l^ouis.    Anton    &    Hunsft    U.v 


bftti  iiK-orporatfd  to  constrint  and  opcratp  an  ihtiiir  rail- 
wa.v  from  Aftton  to  Sunset  Inn  and  Fcnton.  abont  In  nilhs. 
Thi'  incorporators  are  C.  A.  Hodwcll.  .lohn  W.  Storm.  .1,  1.. 
Hoehl.   James   Arbuokle   and   VIctoi-  .1.    Millci-. 

.\uH<lii.  Tex. — John  W.  lla.\c\.  llmiston.  Tex.,  director  and 
Ch.  Kngr.  of  one  of  the  eompanii  s  «  hich  is  preparing  to  con- 
struct an  interurban  electric  jailw.ix  ln^twccn  Austin  and  San 
Antonio  by  way  of  l.ockhart  ami  Sequin,  has  placed  a  corps 
of  engineers  in  thi-  tiebi  |,,  Icate  the  route  of  the  proposed 
line.  It  is  stated  l>.\  .Mi  .\l,i\.\  that  all  financial  arrange- 
ments for  the  earl.\  .on.^un,  i  „f  the  road  have  been  fin- 
ished. A  larg-e  hydro-.  I.  ri  .i.  plant  will  be  installed  upon  the 
Guadalupe  River  by  the  t;uadalupe  Water  Power  Co..  a  sub- 
sidiary concern.  This  plant  will  furnish  power  for  operatintf 
the  line. 

Denton,  Tex. — Preliminaiy  arrangements  arc  being  made 
by  J.  T.  Witt  and  associates  for  the  construction  of  an  elec- 
tric  railway  from   Denton    to   Cement   City.    Noted   Feb.   13. 

San  .Vutnnio,  Tex. — Sui  veys  are  beinK  made  by  A.  B.  Axtell, 
Dallas,  for  the  construction  of  the  proposed  interurban  elec- 
tric railway  from  Austin  to  San  Antonio.  John  W.  Maxey. 
Houston,  and  Walter  Crawford.  Beaumont,  are  interested. 
Noted    Feb.    20. 

CiiMhlne,  Oklu. — The  Cushing  and  Oil  Field  Electric  Ry.  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  construct 
and  operate  an  electric  railway  in  the  business  section  of 
Cushing.  The  line  will  later  be  extended  to  Perry  and  Still- 
water.    C.  R.  Strong,  Clinton.  Okla..  is  one  of  the  promoters. 

Henryetta.  Okla. — The  City  Council  is  considering  the 
proposition  to  grant  a  franchise  to  C.  H.  Kellogg  and  asso- 
ciates to  construct  and  operate  an  electric  railway  in  Henry- 
etta. 

+Oal<len.  Colo. — ^The  CastJe  Rock  Scenic  Ry.  Co.  has 
awarded  contract  for  (a)  construction  and  (b)  grading  of  Its 
proposed  line  from  Golden  to  Castle  Rock  as  follows;  (a) 
R.  n.  KENYON:  (b)  CHARLES  F.  QUAINTANCE,  both  of 
Denver,   Colo. 

.iNotiu.  AVash. — A  franchise  has  been  granted  to  F.  L.. 
Strum,  for  the  construction  of  an  electric  railway  through 
Asotin.  This  is  part  of  a  proposed  line  from  Lewlston,  Idaho, 
to  Clarkston.   Wash.     Noted  Jan.   9. 

I'aeoma.  A\"a«h. — Plans  have  been  prepared  by  W.  C.  Ral- 
eigh, City  Engr.,  for  the  construction  of  an  11-mile  municipal 
street  railway.     Estimated  cost.   $84,000.      Noted  Feb.   27. 

C'hico.  Calif. — The  Northern  Electric  Ry.  Co.  is  preparing 
plans  for  the  construction  of  about  349  miles  of  new  tracks. 
A.   D.   Schindler,   San  Francisco,   is  Gen.    Mgr.   and  Pur.   Agt. 

(Jlendale,  Calif The  Glendale  &  Eagle  Rock  Ry.  Co.  con- 
templates an  expenditure  of  $65,000.  for  the  construction  of  an 
electric  railway  from  Glendale  to  Montrose,  about  five  miles. 
M.  V.  Hartranft,   Los  Angeles,   is  Pres. 

Red  Bluir.  Calif. — The  Sacramento  Valley  Electric  Ry.  Co.. 
which  is  malting  preliminary  arrangements  for  the  construc- 
tion of  an  electric  railway  from  Red  Bluff  to  Dixon,  is  prepar- 
ing plans  for  the  extension  of  the  line  to  Eureka,  about  160 
miles.      Noted  Feb.   13. 

Smithville,  Ont. — The  Imperial  Traction  Co.  has  received 
permission  to  construct  an  extension  from  Smithville  to 
Bridgeburg.  and   from  Hamilton   to  Toronto. 

ReRlna.  Sask. — The  Regina  &  Moose  Jaw  St.  Ry.  Co.  is 
making  preliminary  arrangements  for  the  construction  of  its 
proposed  jiew  line.  J.  Friedman,  Moose  Jaw,  is  one  of  the 
promoters. 

St.  John,  ]V.  B The  St.  John  Ry.  Co.  has  applied  for  per- 
mission to  extend  and  double-track  some  of  its  lines  in  St. 
John.      H.   M.  Hopper,   St.   John,    is  Gen.   Mgr.  and   Pur.   Agt. 

Lethbrldge,  .Vita. — The  Lethbridge  Municipal  Tramway  Co. 
is  preparing  plans  for  a  four-mile  extension  to  its  line  in 
Lethbridge. 

LIGHT.    HK.VT    .WD    I'OWEK 

Boston,  Mass. — The  Edison  Electric  &  Illuminating  Co. 
is  planning  the  construction  of  a  power  plant  on  Stuart  St., 
to  cost  $350,000.  W.  H.  Atkins,  39  Boylston  St.,  Boston,  is 
Gen.   Supt. 

Shirley,  Mass, — The  local  electric-light  plant  has  been 
sold.  The  new  owner  contemplates  extensive  improvements 
to   the   property. 

Central  Falls,  R.  I. — The  Bryan-Marsh  branch  of  the  Gen- 
eral Electric  Co.  at  Central  Falls  contemplates  the  construc- 
tion of  an  addition  to  its  plant  which  will  be  three  stories, 
250x199    ft. 

+Brooklyn.  N.  Y. — We  are  officially  advised  that  the  con- 
tract foi  the  installation  of  a  heating  system  in  public  school 
No.  175,  Boro.  of  Brooklvn.  has  been  awarded  to  GRIMSHAW 
&  STURGIS.  at  $46,944.  Bids  were  received  bv  C.  B.  J.  Snyder. 
Supt.   School   BIdgs.,   Feb.   24. 

We  are  ofHcially  advised  that  bids  were  received  by  C.  B. 
J.  Snyder,  Supt.  School  Bldgs..  Feb.  24.  for  the  installation  of 
an  electric-light  svstem  in  public  school  No.  172.  Boro.  of 
Brooklyn,  as  follows:  John  T.  Williams  Co..  at  $7183:  Mainte- 
nance Co..  $6580:  Commercial.  Construction  Co..  $6964:  Eugene 
Frank,   $7623.     Noted   Feb.   20. 

iVen-  York,  X.  Y. — Bids  will  be  received  bv  Charles  B. 
Stover.  Pres.  of  Park  Ed..  Arsenal  Bldg.,  Fifth  Ave.  and 
64th  St..  until  3  p.m.  Mar.  13.  for  all  labor  and  materials  re- 
quired for  the  heating  and  ventilating  in  the  comfort  station 
and   playground   building   on   151st   St.,   near   .\msterdam   Ave. 


Selioliarle,  .\ .  V — Thi-  MIddleburK  fie  .Sclioharif  Eleelrlc: 
LiKhl,  lloat  *  I'.jwer  Co.  Ih  consldi-rlnK  pliiii*  for  the  iriMlalla- 
tlon  of  an  ornamental  Htreet-llKhtltiK  ByHti-m  l«  Schoharie.  K. 
A.    Ilaveily,    MIddleburK,    Ih   Ch.    lOngr.    and    Klecn. 

.\tlantie    illKhlnnds,    ^.    J Th.      Boaril    of     Public    Utility 

CommlsHloners  has  granli-d  iiermlHslon  lo  th>-  Atlanlic  lllKh- 
landH  Gas  Co..  for  the  liiHiallatlon  of  a  gas  Hystem  in  certain 
sections    of    KuniHon    Borough    and    Shriwsbury    Towiishlp. 

Somervllle,  .\,  J.— The  Hoard  Of  Public  Utllllv  CommlsHlon- 
ers has  granted  permission  lo  the  MorrlH  &  Somersi-t  Ebeirb 
Co.,  for  the  Issuance  of  bonds  for  $50,000,  for  extensionH  and 
Improvements  in  Its  electric  plantH. 

Trenton.  !^.  ,1.— The  .\ew  Jersey  State  HoHpltal  for  the  In- 
sane ha  1  requested  an  apiiropriatlon  of  $60,000  for  the  erec- 
tion of  a  new  electric-pi>w<-r  plant  for  heating  and  lighting 
of  main   hospital  and   adjoining  structures. 

Trenton  .liinetlon,  >.  .1 — Th<.  Borough  ofHclalM  are  consld- 
ering  plans  for  the  Installation  of  an  electric  Htreet-ll^rhtlnK 
system. 

I-aeeyvlllr,  I'enn.^A.  L.  Vandervort  is  Interi-Hted  In  the 
construction  of  an  electric-light  plant  at  Laceyvllle. 

Wlimore,  i'enn — Plans  are  being  considered  bv  the  Penn 
Central  Light  &  Power  Co.  for  the  installation  of  an  orna- 
mental street-lighting  system  in  Wlimore.  E.  T.  Penrose. 
Altoona,    is   Gen.    Mgr. 

Ocean  t^lty,  Md. — The  proposition  to  construct  a  municipal 
electric-light    plant    is    being   considered    by    the    City   Council. 

Clay,  W.  Va. — Press  reports  state  that  Arthur  W.  Copen- 
haven  is  interested  in  the  construction  of  an  electrlc-Ilght 
plant  at  Clay. 

lliirllnKton,  N.  f. — The  Piedmont  Electiic  Hv.  Co.  Is  plan- 
ning the  erection  of  a  light,  heat  and  power  plant,  to  cost 
$400,000.     G.   W.  Hatch,   Burlington,  is  Supt. 

Tarboro,  N.  V — The  proposition  to  issue  bonds  for  the  im- 
provement of  the  municipal  electric-light  plant  and  eysti-m 
is  being  considered   by   the  Town  Commissioners. 

Joneslioro,  <ia. — Bids  will  be  received  bv  E.  W.  Hutchin- 
son, Chn.  of  the  Electric  Light  Com.,  until  Mar.  0  for  the  In- 
stallation of  electric  equipment  in  the  municipal  electric- 
light  plant.  Bonds  for  $10,000  were  r.-centlv  voted  for  the 
purpose.      Noted   Feb.   6. 

Marshailvllle,    CJa See    item    under     \ 


r    Water    Supply-li-riga- 

(ialnesville,  Kla. — Bids  will  be  received  bv  the  Board  of 
Public  Works  until  4  p.m..  Mar.  17.  for  the  installation  of  a 
municipal  electric-lighting  system.  H.  E.  Taylor  is  Chn.  of 
the    Bd. 


Supply- Irrigation, 
electric-light 


received    by    the    Mayor 
'f    a    municipal    electric- 


Hurtsltoro,    Ala. — See    item    under    Wati 

SeottNhoro,      .Via. — The      construction     of 
plant  at   Scottsville    is   under    consideration. 

TuskalooHa,  .Via. — Walter  G.  Franz,  Union  Trust  Bldg.. 
Cincinnati,  Ohio,  will  supervise  the  construction  of  the  new 
steam  transmission  lines,  aggregating  six  miles  of  piping,  at 
a   cost   of  $50,000.   for  Tuskogee   Institute,  Tuskaloosa. 

Natohjpz,  Minn. — Bids  will  be  received  until  Mar.  25  bv 
Benjamin  C.  Grisenber.  Pres.  Bd.  of  School  Trustees,  for  the 
installation  of  a  heating  system  in  the  Carpenter  Memorial 
School. 

IVapoIeonville,    La. — Bids    will 
until    Mar.    17    for    the    constructio 
light    plant    and    system.      Noted    J 

St.  Francisville,  La. — .An  expenditure  of  $6000  is  planned 
for   the    improvement    of   the    municipal    electric-light    plant. 

Hazard,  Ky — W.  E.  Hemphill  and  N.  G.  Hemphill,  of 
Clinton,  Tenn.,  are  planning  the  construction  of  an  electric 
light  and  power  plant  at  Hazard. 

Louisville,  Ky. — Bids  will  be  received  by  the  Fiscal  Court 
until  Mar.  15  for  the  installation  of  a  heating  plant  in  the 
County  Poor-House.  B.  B,  Davis,  Inter-Southern  Bldg., 
Louisville,    is  Arch. 

+RnsMelIvllle.  Hy. — The  contract  for  the  installation  of  a 
central  power  and  heating  plant  tor  Bethel  College  at  Rus- 
sellville.  has  been  awarded  to  F.  A.  CLEGG  &  CO.,  Louis- 
ville,  Ky. 

Somerset,    Ky The     Middle     West    Utilities    Co..     Chicago. 

111.,  which  is  controlled  by  the  Insull  interests,  has  announced 
that  it  will  build  a  new  power  plant  at  Somerset.  It  will 
operate  the  water-works,  lighting  and  street  railway  systems. 

Van  Lear,  Ky. — The  Consolidation  Coal  Co.,  Baltimore.  Md.. 
which  has  under  way  large  coal  operations  in  eastern  Ken- 
tucky, has  announced  that  in  addition  to  its  13.000-hp.  power 
plant  at  Jenkins,  Ky..  another  almost  as  large  will  be  built 
at  Van  Lear. 

Frederiektonn,  Ohio — Frank  B.  Ball,  of  Newark,  Ohio,  has 
been  granted  a  franchise  by  thfe  Village  Council  to  con- 
struct  and    operate    an    electric   system    in    Fredericktown. 

Fataskaia,    Ohio — At    an    election    to    be    held    in    .April    the 

citizens  will  vote  on  the  proposition  to  issue  $40,000  in  l)onds 
for  the  improvement  of  the  municipal  electric-light  plant  and 
water   system.      E.    Williams    is   City    Clk. 

Clayton,  Ind. — Plans  are  being  prepared  for  th.-  installa- 
tion  of   an   electric-light   system   in   Clayton. 

Kokomo,  Ind. — The  Kokomo  Gas  Co.  has  increased  its  cap- 
ital stock  to  provide  funds  for  the  Improvement  of  its  plant 
and  extension  of  its  system. 

Montpelier,  Inil. — The  Montpelier  Utilities  Co..  recently  or- 
ganized, contemplates  the  construction  of  an  electric-light 
plant  and  water  system. 

W'oicott^-ille,  Ind. — E.  L.  Cutler  is  interested  in  the  con- 
struction  of  an   electric-light   plant  at   AVolcottville. 

Amiinf::ton.  III. — The  citizens  of  Armington  recently  voted 
to  construct  an  electric-light  plant. 

Cambridge,    III, — Bids    will     be    received    by     E.     E.     Fitch, 
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County    Clk..    until    Apr.    22,    for    the    installation    of    an    elec- 
tric-lighting system   in  the   new   county   inflrmarj- 

Shawanu.  Wis.— Preliminary  arrangements  are  being  made 
for  the  construction  of  a  municipal  electric-light,  power  and 
water  plant.      W.   E.   Wescott   is   City   Clk. 

Klmballton-n,  Iowa— The  citizens  will. hold  an  election  on 
Mar  10  to  Vote  on  the  proposition  to  issue  bonds  for  the 
construction   of  an  electric-light   plant  at  Kimballtown. 

New  llm.  Minn.— See   item   under  Water  Supply-Irrigation. 

KoHrau.     Mian.— The    proposition     to     issue    bonds    for    the 

construction  <•(  an  electric-light  plant   is  under  consideration. 

BalTalu.  Kan.— The    Buffalo  Electric  Light  &   Power   Co    is 

preparing     plans     for     the     construction     of     an     electric-light 

and  power  plant  at  Buffalo. 

DawMon.  >'.  D.— J.  S.  Werner  is  making  preliminary  ar- 
rangements for  the  installation  of  an  electric-light  plant  at 
Uawson. 

Joplln.  Mo.— Press  reports  are  to  the  effect  that  a  company 
is  being  organized  for  the  construction  of  a  gas  system  in 
Joplin      S.  W.  Milligan.  Webb  City,  Mo.,  is  interested. 

Maryvllle,  Mo.— The  City  Council  is  making  preliminary 
arrangements  for  the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district. 

Uravette,   Ark.— See   item    under   Water  Supply-Irrigation. 
Sulnhur  Sprines,  Ark.— Bids  will   be   received   about  Apr.   1 
for     the     construction     of     the     proposed     municipal     electric- 
light  pfant       Albert  C.  Moore.  Joplin.   Mo.,   is  Engr.-in-Charge. 
PrarMall,    Tex.— Plans    are    being    prepared    for    the    exten- 
sion of   the   ornamental  street-lighting  system   in   Pearsall. 

Oulnton.  Okla.— The  Quinton  Commercial  Club  is  inter- 
ested in  the  proposed  construction  of  an  electric-light  plant. 
Trinidad.  Colo.— The  construction  of  an  electric-light 
plant  at  Trinidad  is  under  consideration.  Estimated  cost, 
$600,000.  S.  Fells.  S.  Patrick  and  Louis  Tarbino  are  intei- 
ested.  .  ,   ^ 

Lava  (Bannock  post-office).  Idaho— J.  D.  Browning  and  L. 
R  Martineau.  of  Salt  Lake  City,  Utah,  are  in  the  construction 
of  a    hydro-electric    power    plant    at    Lava. 

Phoenix,  ,\rl«. —  Bids  were  received  Feb.  20  by  the  Salt 
River  Valley  Water  Users'  Association  for  the  construction  of 
two  reinforced  concrete  penstock  pipes  for  the  Cross-Cut 
power  plant,  as  follows:  Martin  Gillls.  $32,635;  Concrete  Con- 
struction Co.  $35,551:  Herbert  J.  Mann.  $40,536;  Grant  Bros. 
Construction  Co..  $44,420;  Arizona  Engineering  &  Construc- 
tion Co  $48,710:  .S.  B.  Morrison,  $5S.SS5;  F.  F.  I'rendcrgast, 
$65,145:  'George    C.    Hinckley.    $68,925. 

inacortM,    WaMh The    .Stone    &    Webster    Corporation,    of 

Boston  Mass..  have  acquired  the  holdings  of  the  Skagit  Power 
Co..  near  Rockport.  It  intends  to  develop  the  site  to  gener- 
ate power  sufficient  to  electrify  all  the  interurban  lines  of  the 
company  in  western  Washington.  To  put  the  plant  in  opera- 
tion will   require  an   expenditure  of  about  $6,000,000. 

I'enilletnn,  Ore. — The  city  has  purchased  a  site  for  the  con- 
slrurtitm   of  a   municipal  electric-light  and  power  plant. 

linkrrxHrlil.  Calif.— The  Pacific  Light  &  Power  Co.  has 
be.-n  grant.d  a  franchise  to  construct,  operate  and  maintain 
electric  transmission  wires  across  certain  public  highways  in 
Kern  County.      A.  C.   Balch.    Los  Angeles,  is  Mgr. 

Th<-  Midway  Gas  Co.  contemplates  the  construction  of 
additional   14-in.  pipe  line  from  Bakersfleld  to  Los  Angeles. 

liurhnnk.  <allf. — The  city  contemplates  the  installation  of 
a   niuiiiiipal  .  1.  <lrlc-light  system.      Estimated   cost.   $20,000. 

l.aM  I'lumnM,  Calif. — The  Great  Western  Power  Co.  will 
enlargi-   th.lr    hydro-electric   plant   at    Las   Plumas. 

+L.OH  AnKclt-H.  Calif.— The  Board  of  Public  Works  has 
awarded  the  contract  for  the  installation  of  an  ornamental 
Hlreet-Ughting  Hvstem  on  Seventh  St.,  from  .\lameda  to 
Hoover  St..  to  the  LLEWELLYN  IRON  WORKS.  Main  and 
Redondo  Sts.,  Los  AngeU-s.  at  $24,997.  Noted  .Ian.  16  and 
Feb.    20. 

I.nn  Anicelm.  C-allf. — The  Pacific  Light  &  Power  Co.  has 
purchased  a  site  In  the  Rancho  San  Rafael  for  the  construc- 
tion of  a  tranaffirmer  station  to  handle  the  300.000-hp.  devel- 
oped at   Its  Big  Creek   project. 

+.s«opkton,  Calif— The  Oro  Electric  Corporation  has 
awarded  the  contract  for  the  construction  of  a  steam  plant 
at  Stockton  to  c.  c  MOORE  &  CO..  San  Francisco.  Calif. 
This  plant  will  di-velop  1000-hp.  and  will  be  used  as  an 
auxiliary    iinlll   larg-T   units  are    Installed. 

Slilnry,  \.  S The  Cape  Uri-ton  Electric  Co..  Ltd.,  Is  pre- 
paring plans  for  the  coiistriictlcin  rif  a  dlst rlbut  ini;  sub-sta- 
llon  at  RiHirv.-  .lunctlim.  \V.  G.  Ross,  Is  Gen.  Mgr.  and  Pur. 
Agt. 

IIKinCKS 
Mnnchenier.  N.  II.  Tli.'  'Ilv  cont.mplalis  th<-  ericllon  of 
a  new  Mte.l  or  .oriiri-ti-  bridge  over  the  Piscataquog  River 
from  Kelley  St.  to  PInard  St.  Samuel  .1.  Lord  Is  the  City  Kngr. 
Charlton  fUy.  Ma(i».— The  erection  of  a  bridge  over  Cady 
Brook  In  Charlton  City  Is  being  considered.  It  will  probably 
l)i.  a  concrete  ar<h  structure. 

Ilrookljrn,  !¥.  V. — The  Commissioner  of  Bridges  of  New 
York  fMty  has  lie.n  authorized  to  construct  a  bridge  over 
the  .VaHsaii  River,  formerly  known  as  Newton  Creek.  It  will 
he  located  at  the  font  of  Masiirlh  Ave.,  and  Is  to  connect 
Brooklyn   and   Queens.     The  eHllmaled   cost    Is   $250,000. 

Krrrholtl.  \.  J. — Bids  will  he  received  by  the  Board  of 
Chosen  Freeholdi-rs  of  Monmouth  County,  at  Fni-hidd.  until 
11  a.m..  Mar.  12,  for  the  raising  of  a  lirlilge  niiir  the  village 
of  ftcennporl.  N.  J.  Plans  and  snecltleatlons  can  be  sei'n  at 
the  om<i'  of  the  Hoard,  or  can  be  obliilni-d  of  George  D.  Cooper. 
County  Engr.  60  Rroad  St.,  RedlMink.  N.  .1.  .1.  M.  Corlb-s  Is 
DIr.  of  the    ltd 

Prrrhnid,    \.    J Bids    will    he    received    by    the    Board    of 

rhoiien    Freeholders   of   Monmouth    County.    Freehold,    until    II 
a.m..  Mar.   12.   for   thp  construction   of  a  concrete  arch    bridge 


on  Englishtown  Road,  near  the  farm  of  Judson  Armstrong. 
Plans  and  specifications  are  on  file  at  the  office  of  T.  E. 
Jeffries.   Chn.,    Freehold.      J.   M.    Corliss   is   Dir.   of   the    Bd. 

Brownsville.  Penn. — We  are  officially  advised  that  bids 
will  not  be  received  for  about  two  months  for  the  construc- 
tion of  the  new  bridge  over  the  Monongahela  River  at  West 
Brownsville.  In  addition  to  the  information  previously  pub- 
lished, it  will  have  a  steel  superstructure  625  ft.  long,  stone 
and  concrete  piers  and  abutments  and  steel  and  concrete  via- 
ducts on  each  side  about  400  ft.  long.  The  estimated  cost 
is  S200.000.  Chaney  &  Armstrong  are  the  Engrs.  for  Wash- 
ington County,  and  George  Porter,  Uniontown,  Penn.,  for 
Fayette  County.     Noted  Feb.   20. 

Xantlcoke,  Penn. — The  County  Commissioners  of  Luzerne 
County   have   selected    David   A.   Keefe,   Athens,   Penn..    to  pre- 

gare    plans   and    specifications    for    the    construction    of   a    new 
ridge   over   the    Susquehanna   River   at   Nanticoke.      The  esti- 
mated  cost  of  the  new  structure  is  $300,000. 

Baton  RouRe,  L.a. — A  bill  has  been  passed  at  Washington, 
D.  C,  granting  a  permit  for  the  construction  of  a  bridge 
over  the  Mississippi  River  at  Baton  Rouge  for  railroad, 
trolley  car,  wagon  and  foot  traffic.  The  estimated  cost  is 
$15,000,000.      Noted   June   20.   1912. 

Lexington,  Ky. — The  Louisville  &  Nashville  R.R.  will 
build,  with  the  cooperation  of  other  railroads  and  the  city, 
two  rainforced  concrete  viaducts.  The  estimated  cost  is 
.$117,000.  Plans  and  specifications  are  on  file  at  the  office  of 
W.  H.   Courtney,   Ch.   Engr.,   Louisville,   Ky. 

Leo,  Ind. — Bids  will  be  received  by  the  Bo.ard  of  Commis- 
sioners of  Allen  County  at  the  Auditor's  office.  Fort  Wayne, 
Ind.,  until  10  a.m..  Mar.  12,  for  the  construction  of  a  rein- 
forced-concrete  bridge  across  the  St.  Joseph  River  at  Leo. 
It  will  have  two  92-ft.  arches.  An  appropriation  of  $20,000 
has  been  made  for  the  purpose.  Calvin  H.  Brown  is  the  County 
Audr. 

W'aukegan,  III. — Bids  will  be  received  by  the  Board  of 
Local  Improvements.  107  Washington  St..  Waukegan,  until  8 
p.m..  Mar.  17,  for  the  construction  of  the  Genessee  St.  Via- 
duct. The  estimated  cost  is  $69,891.  Plans  and  specifications 
are  on  file  at  the  office  of  Westcott  &  Ronneberg.  10  South 
La   Salle    St..    Chicago,    111. 

+Howard'N  <;r«ve,  ^VIs. — The  contract  for  the  construction 
of  a  steel  bridge  at  Howard's  Grove  has  been  awarded  to 
WORDEN  &  .\LLEN.  Milwaukee,  Wis.,  at  $5000. 

Waterloo,  Iowa — Plans  are  being  prepared  by  the  City 
Engineer  for  the  construction  of  tine  proposed  Mullan  .\ve. 
bridge  ovei-  the  Cedar  River.  It  will  have  nine  arches.  The 
two  end  arches  will  be  58  ft.  and  the  other  seven  76  ft.  .The 
estimated    cost   is   $85,000.      Noted    Feb.    27. 

St.  LouIh,  Mo. — Bids  will  be  received  by  the  Board  of 
Public  Improvements  until  Mar.  25.  for  the  construction  of 
the  new  12th  St.  viaduct.  It  will  be  of  reinforced  concrete, 
2049  ft.  long  and  86  ft.  wide.  L.  H.  Howern  is  Engr.-in- 
Charge.  Bridge  Department.  The  estimated  cost  is  $350,000. 
+  Belt<in,  Tex. — The  contract  for  the  construction  of  three 
bridges  over  the  Lampasas  River  at  Beltoii  has  been  awarded 
to  HESS  &  SKINNER.   Dallas.  Tex. 

Velaxeo,  Te.x. — Bids  will  soon  be  received  for  the  construc- 
tion of  four  highway  lift  bridges  over  the  Tntercoastal  Canal 
between   the  Brazos  River  and  Matagorda  Bay. 

Centralla,  Wn»h. — Plans  have  been  approved  for  the  nrvr 
bridge  over  the  Skookumchuck  River  west  of  the  city.  It 
will  be  of  concrete.  Daniel  B.  Luton  prepared  the  plans. 
Noted    Oct.    24. 

+Everett.    >VaHh Press     reports    state     that     the    contract 

for  the  c<mstruction  of  a  steel  and  concrete  bridge  over  the 
Ebev  Slough,  has  been  awarded  to  the  INTKRNATIONAL 
CONTRACT  CO..  Cential  Bldg..  Seattle,  Wash.,  at  $28,676. 
The  other  bidders  were:  Everett  Construction  Co.,  $29.- 
681;  Puget  Sound  Bridge  &  Dredging  Co..  $31,251;  (Jraff  & 
Bancroft.    $29,209;    Portland    Bridge    Co..    $28,370. 

San  Bernardino,  Calif. —  Bids  will  be  received  by  the  Board 
of  Supervisors  until  11  a.m..  Mar.  24.  for  the  construction  of 
a  bridge  over  Live  Oak  Cafion  Creek,  on  the  Riverside  and 
San   Bernardino  County  Line.     Charles  Post  Is  County  Clk. 

I..nndon,  Ont. — C.  E.  Talbot,  Engr.-ln-Charge,  County 
Bldgs..  London,  has  recommended  that  12  of  the  county 
bridges   he    replaced   bv    new   steel    and   concrete   structures. 

The  erection  of  a  bridge  at  the  WharncUffe  Road,  to  con- 
nect West  and  South  London  is  under  consideration.  It  will 
probably  have  two  spans  with  a  center  pier.  The  estimated 
cost   Is   $25,000. 

+St.  nonlfacc,  Man. — According  to  press  reports,  the  con- 
tract for  the  construction  of  the  substructure  of  n  bridge 
over  the  Red  River,  has  been  awarded  to  McDON.M^D,  MC- 
DONALD &  McGonCAN,  Winnipeg,  Man.,  at  $227,600.  M. 
Blair  Is  City   Engr.      Noted   Feb.   13. 

+  Vnnr»uver.  II.  C. — We  are  olllclally  advised   that    the  <c 
tract    fi>r    the    construi-tlon    of    the    George-Harris    St.    viaduct 
has    been  awarder!   to  J.   McDIARMlD  &   CO.,   of   Winnipeg  and 
Vaniouver,  at  $455,000.     C.   A.   P.  Tiirm-r.   424  Vaneouvi-r   Block, 
Vancouver,   B.  C.,   Is   lOngr.-ln-Charge.      Noted  Jan.    23. 
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Kail  lllver.  MniiH. —  Bids  will  be  recelv.'d  by  the  Water 
lloani  until  Mar.  12.  for  furnishing  four  new  boilers  fiir  the 
pumiiing    station. 

+  Medr»rd.  MnnK.-We  nre  om<'lally  ndvlsi'd  that  thi-  con- 
Ini.t  to  furnish  225  tons  of  c.-l.  water  pipi-  has  been  awarded 
to  I!  n.  WOOD  *  CO..  Philadelphia,  Piiin..  at  $6075.  Thi> 
oth.r  bids  were:  Dnnaldson  Iron  Co.,  $6135:  Standard  Cast 
Iron  PIpi-  Co.,  $6157:  Chas.  Miller  *  Sons,  $6167:  F.  A.  Hond- 
letti-  *  Sons,  $6167:  Warren  Foundry  Co..  $6226:  John  Pox  * 
Co.,  $6242:  TI.  S.  Cast  Iron  Plpi-  Co.,  $6447.  Rids  wen-  nnened 
bv  thi-  Sewer  and  Water  CoinmlHsloners.  Fi-b.  12  Noted 
F.b     6. 
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*.>l<Tl<lcn.  rouii.— Bids  win  be  reui-lv.il  bv  William  S.  Clark. 
City  KiiKi'.,  until  1111(111.  Ahir.  25.  for  lonstiuctlnK  a  wati-r  mjs- 
ti  III.  Thf  eontrmt  iiivolv.s  constructliiK  a  concreti-  dum  and 
iiilVfits  and  highway  Kiadinji.  a  diatrlbutlnK  ri-«frviilr.  <-l.'an- 
liiK  till'  .site  of  the  stoiasjc  leservolr.  and  laving  nlpe.s.  I'lanB 
and  speeitUutioiis  are  on  tile  at  tin-  ollUe  of  ilie  I'ltv  lOnKlneer, 
and  at  the  offlce  of  A.  B.  Hill,  Consult.  Kiiki-..  loiiCiown  St, 
New  Haven.  Conn.  For  partieulais  .see  advertisement  in  thU 
issue.      Noted   Sept.    5. 

llulTalu.  ]V.  Y. —  Bids  will  be  received  by  the  D<>partnu-nt  of 
PublU-  Works  until  11  a.m..  Mar.  7.  for  furnishing  labor  and 
material  ie(iulred  for  erecting  the  Vetiturl  meter  and  valve 
house  in  the  new  pumping  station  at  the  foot  of  Porter  Ave. 
Francis  G.    Ward  is  Comr.   Hd.   Pub.  Wks. 

MailiMon,  M.  Y — W.  G.  Stone  &  Son.  Consult.  KnKrs..  Utlca. 
N.  Y..  are  making  preliminary  surveys  and  estimates  for  the 
Installation  of  a  water  system  for  the  viUaKe.  It  is  proposed 
to  have  a  gravity  system,  the  water  to  be  pumped  from  a 
spring  at  the  lower  lake  to  a  resi-rvoir  on  hijiher  ground 
back  of  the  village.  An  election  will  proliablv  be  called  to 
vote  on  the  proposition  as  soon  as  the  prelimlnarv  work  Is 
completed. 

."Mew  York.  X.  Y. — Bids  will  be  received  bv  the  Board  of 
Water  Supply  until  11  a.m..  Mar.  18,  for  Contract  730.  roof- 
ing with  reinfoiei  d-concrete  tiles,  five  superstructures  for 
breakneck  gagiiiK  chamber  and  foundry  brook  and  Indian 
brook  siphon  chambers.  Charles  .Strauss  is  I'res.  and  .Joseph 
P.  Morrissey.  Se<y.  of  the   Bd. 

»w  York.  >'.  Y. —  Bids  will  be  received  b,v  Henry  ,S.  Thomp- 
son, Comr.  Water  .Supply,  Gas  and  Electricity,  lintil  2  p.m.. 
.Mar.  12,  for  furnishing  and  constructing  auxiliary  pumping 
stations  on  Southlield  Boulevard.  Borough  of  Kichmond;  mak- 
ing necessary  excavations,  building  engine  foundations  uf 
concrete,  engine  pit.  floor,  etc..  and  a  new  feed  pump  room  in 
the  West  New  Brighton  Pumping  Station.  Borough  of  Rich- 
mond; for  dismantling  and  transporting  one  pumping  engine 
now  in  the  Baldwin  F'umping  Station,  at  Baldwin.  L.  I.,  to 
the  West  New  Brighton  Pumping  Station.  Borough  of  Rich- 
mond, and  reerecting  it  complete  in  place  with  new  parts,  etc.. 
and  steam  and  exhaust  piping,  section  and  discharge  piping, 
one  dry  vacuum  pump,  two  boiler  feed  pumps,  etc..  and  all 
valves. 

W>Mt  \\  InHeltl,  .\.  Y. — Bids  will  be  received  by  the  Board 
of  Village  Trustees  until  1  p.m.,  Apr.  1.  for  constructing  a 
municipal  water  system.  The  contract  involves  a  pump 
house,  stand-pipe  foundation,  and  the  following  pipe:  417fi 
ft.  of  10-iii..  1356  ft.  of  S-in.,  910S  ft.  of  6-in..  and  634S  ft.  of 
4-in.  Plans  and  specifications  may  be  procured  from  Dr.  C. 
F.  Wood.  Village  Pres..  or  from  W.  G.  Stone  &  Son,  Consult. 
Engrs..  Mann  Bldg..  Utica,  N.  Y.  A.  C.  Hacklev  is  Village 
Clk.     Noted  Nov.   7. 

'*.\tliintlc  City,  X.  J. — Bids  will  be  received  by  the  Board 
of  Commissioners  until  2:30  p.m..  Mar.  13.  for  laying  a  24- 
and  20-in.  c.-i.  water  main  in  Arctic  -\ve.,  from  Missouri  Ave. 
to  Maine  Ave.,  with  lateral  mains  in  intersecting  streets. 
Plans  and  specifications  are  on  file  at  the  office  of  the  Water 
Department.     Harry  Bacharach   is  Comr. 

Jersey  City,  N.  J. — Bids  will  be  received  by  the  Board  of 
Street  and  Water  Commissioners  until  Mar.  10,  for  furnishing 
and  delivering   hydrants. 

Cou<lerK|iort,  Penn. — An  election  will  jirobably  soon  be 
called  to  vote  on  a  bond  issue  of  $45,000.  for  installing  a  water 
system.  Plans  have  been  prepared  bv  Wltmer  &  Brown. 
Consult.  Engrs..  Chapin  Block.  Buffalo,  N.  Y.  R.  R.  Lewis 
Is  Boro.  Solicitor.     Noted  Nov.  21. 

Mount  Joy,  Penn. — The  proposition  to  install  a  filtration 
plant,  to  cost  $42,000,  was  defeated  at  the  recent  bond  election. 
Noted   Feb.    13. 

ATarentnm.  Peun. — Bids  will  be  received  by  the  Borough 
Council  until  S  p.m..  Mar.  24.  for  the  following  work:  Con- 
crete clear  water  well,  pump  room,  filter  tubs  and  coagulating 
basin;  brick  boiler  room:  mechanical  dosing  and  regulating 
devices  for  coagulating  basin;  mechanical  equipment  for  two 
500. UOO  gal.  filter  units;  one  300  hp.  water-tube  boiler;  two 
i.OOO.OOO-gal.  steam  pumping  engines,  two  1.000.000  gal.  motor- 
driven  centrifugal  pumps:  a  brick  pump  pit  at  the  river  in- 
take; a  14-in.  c.-i.  pipe  line  1200  ft.  long;  a  submerged  14-in. 
c.-i.  pipe  line  SOO  ft.  long  to  be  laid  in  the  Allegheny  River: 
a  steel  stand  pipe  20  ft.  in  diameter  by  50  ft.  in  height.  W. 
F.  Denny  is  Pres.  of  Council.  W.  A.  Gibson  is  Boro.  Secy. 
Leo  Hudson.  McKeesport.  Penn..  is  Consult.  Engr.  Noted 
Jan.    23. 

Delmar,  Del The   Delmar  Water  Co.  contemplates  a  bond 

issue   of  $70,000.   tor  extending  its  water  mains  and  otherwise 
improving   its  water   system. 

(jeorKetonn,  Del. — The  state  legislature  has  authorized  the 
town  to  borrow  $35,000  for  the  installation  of  a  water  system. 
Noted  Feb.  27. 

Briditenater.  Va. — Bonds  for  $25,000  were  voted  Feb.  21. 
for  the  installation  of  water  and  sewer  systems.  Otis  W. 
\\  ine  is  Chn.    Finance  Com.     Noted  Feb.   13. 

Raleleh.  \.  C. — According  to  press  reports,  the  Wake 
Water  Co.  contemplates  an  expenditure  of  $65,000.  for  improv- 
ing and  enlarging  its  water  system.  The  proposed  improve- 
ments include  an  impounding  reservoir  on  Walnut  Creek  to 
have  a  capacity  of  220.000.000  gal.,  a  double  water  main  into  the 
pumping  station,  a  main  from  the  pumping  station 
center  of  the  citv.  additional  pumping  and  flite 
and  an  increased  pipe  svstem  within  the  city  limits 
C.  White.  Charlotte,  N.  C..  is  Consult.  Ens 
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Innutl.  Ohio— RIdH  will  be  rtcelved  by  V.  T.  Price.   iJir. 
.Ser..    until    noon.    Mar.    12,    for    laylnK    c.-l.    water    mains 


pilities, 
Gilbert 
Noted  Jan.  23. 


MnrMhallTille.  Ga. — An  election  has  been  called  to  vote 
on  a  bond  issue  of  $20,000  for  constructing  a  water  system 
and  an  electric-light  plant.     J.  O.  Booton  is  Mayor. 

HurtMlioro.  Ala. — .\ccording  to  press  reports,  bonds  for 
$24  000  have  been  voted  for  the  construction  of  water  and 
sewer  systems  and  an  electric-light  plant. 

Lenoir  rity,  Tenn. — Bids  will  be  received  by  Jarnes  T^ 
Rogers.  Mavor.  until  Mar.  15.  for  the  purchase  of  $40,000 
water   bonds.   Noted    Feb.    20. 

Canton.  Ohio — The  Board  of  Health  has  recommended  the 
construction  of  an  underground  basin  for  storing  well  water. 
It  Is  proposed  to  construct  a  reservoir  320  ft.  long.  143  ft.  wide 
and  25  ft.  deep,  made  of  concrete,  and  covered.  Estimated 
cost.  $SO.flno.     The  Citv  Council  is  considering  the  proposition. 


water   mains 
ficatlons 
Engr.,   Williams 
Carl  A.   Palmer. 


proposition  to  issue  bonds  for  $30,000.  for 
or  a  filtration  plant  here,  was  defeated  at  the 
tion.      Noted   Feb.  6. 


rlous    «lreet».       .M.    T.    Keefe    1«    Clk. 

Cinelnnnll.  Ohio,— An  ordinance  han  been  paHHed  provldhiK 
for  a  bond  l.ssue  of  $125,000,  for  Improving  and  ri-palrInK  the 
Ell. 11   Park    Ueservolrs.      V.  T.  Prlie   Is   Ulr.   Pub.  Si-r. 

+  .\rn'  llerlln.  Ohio — We  are  oMIclully  advised  that  the  con- 
tract to  furiilHli  pipe  for  the  ni-w  water  HVHti'ni  Iihh  been 
awarded  to  the  .VI ASSI  I,l,ON  .STEEL  &  IHoN  CO.,  .MasBlllun, 
Ohio,  at  $5661.     Bids  were  opened   Feb.  4.     .Voted  Jan.  23. 

PatnMkaia.  Ohlo^See   Item  under  Light,  Heat  and  Power. 

.Shaker    HeiKhtM.    Ohio — Bids    will    be    received    by    Carl    A. 
"lllage    Clk..    until    noon.    Mar.    17,    for    constructing 
various   streets   and   roads.      Plans  and   Bpecl- 
flle    at    the    office    of    H.    VV.    WlUard.    VillaK.- 
in    Bldg..   Cleveland.  Ohio,  and  at  the  olllee  of 
Village  Clk. 

YounKMtonu,  Ohlti — F.  M.  Lilly.  City  Engr..  has  prepared 
plans  and  specifications  for  the  proposed  reservoir  estimated 
to  cost  $500,000.      Noted    Feb.    13. 

Hebron,  inil. — The  Town  Board  Is  receiving  bids  for  the 
Installation  of  a  water  system  here,  estimated  to  cost  $34,000. 
F.  W.  Pickens.  Consult.  Engr..  Kankakee,  111.,  has  prepared 
plans.      H.    F.   Nichols  is   Pres.   Town    Bd. 

.Vnna.  III. — According  to  press  reports,  bids  will  soon  be 
ask.  d  for  constructing  a  complete  water  Bvsti-m.  estimated  to 
<ost  $120,000.  at  the  Stat.-  Hospital  at  Anna.  Plans  as  pre- 
pared by  the  D.  H.  .Maury  Co..  Monadnock  Block,  Chicago. 
111.,  provide  for  a  nitration  plant,  transmission  line,  con- 
crete and  earth  dam.  concrete  reservoir  and  pumping  station, 
10-  and   12-ln.  c.-l.  mains. 

Evannton,  III. — We  are  otflclally  advised  that  plans  and 
specifications  for  a  12.000.000-gal.  mechanical  filter  plant  with 
appurtenances  will  probably  be  lomnleted  so  that  bids  will 
be  received  by  J.  H.  Moore,  Comr.  Pub.  Wks..  during  the  first 
week  in  .April.  Copi.s  of  the  plans  and  specifications  may 
be  obtained  by  contractors  on  or  before  Mar.  15  from  the 
Engineers.  George  W.  Fuller.  170  Broadway.  New  York,  and 
Langdon  Pearse.  76  West  Monroe  .St..  Chicago,  111.  Estimated 
cost,  $1SO,000.      Noted    Feb.    6. 

+Mallne,  III. — We  are  officially  advised  that  the  contract 
to  construct  the  25th  St.  Water  Main  District  has  been 
awarded  to  the  MOLl.VE  HEATLVG  &  C0.NSTRi;cT10N  CO.. 
Moline.  111.,  at  $12.31!).  The  other  bids  were:  F.  E.  Kaminske. 
Racine.  Wis..  $12,139;  C.  B.  McNamara.  Dubuqu.-,  Iowa.  $12,- 
15!i:  Independent  Contracting  Co..  Davenport.  Iowa.  $12,408. 
Bids  were  opened  Feb.  IS.  Lyle  Payton  Is  Citv  Engr.  Noted 
Feb.    13. 

PnrlK.   III. — Th 
the  install 
recent  bon 

+Fanil  <lu  l.ac.  \V1m. — We  are  offlciajlv  advised  that  the 
contract  to  construct  air  lifts  for  six  wells,  and  for  furnish- 
ing and  installing  an  air  compressor  capable  r>f  raising  4000 
gal.  of  water  p.r  min.  has  been  awarded  to  the  INGERSOLL- 
RAND  CO.  OF  ILLINOIS.  122  South  Michigan  Av...  Chicago. 
III.,  at  $11,107.      Bids  were   opened    Feb.   20.      .Noted    Feb.   13. 

Shawano.  W'tn. — See   item  under  Light.   Heat  and  Power. 

.Sheboygan  Fallm,  Wis.— W.  G.  Kirchoffer.  Consult.  Engr., 
Madison,  Wis.,  has  completed  preliminary  plans  and  estimates 
for  the  installation  of  water  systems  here.  Estimated  cost. 
$20,000.     Noted  Oct.   31. 

Burlington,  loiva — Bids  will  be  received  by  the  Citizens' 
Water  Co..  until  noon.  Mar.  15,  for  constructing  a  clear  water 
basin,  according  to  plans  on  file  at  the  office  of  Alvord  & 
Burdick.  Consult.  Engrs..  Hartford  Bldg..  Chicago.  Frank 
Lawlor  is  Supt. 

Epworth,  Iowa — Bids  will  probably  be  asked  soon  for  con- 
structing a  water  systeni.  estimated  to  cost  $10,000.  C.  W. 
Roland.  Des  Moines.  Iowa,  is  Consult.  Engr.  J.  J.  Hamilton 
is  City  Clk. 

.\e«-  I'lm,  Minn. — The  Oscar  Claussen  Engineering  Co.. 
German  .American  National  Bank  Bldg..  St.  Paul.  Minn.,  is 
making  a  report  on  the  installation  of  a  water  system  and  an 
electric-light   plant    here. 

+Glen  |.:iiler,  Kan. — We  are  officially  advised  that  the  con- 
tract to  construct  a  w.iter  svstem  here  has  b.-.-n  awarded  to 
the  DES  MOINES  BRIDGE  &  IRON  CO..  Dos  .Moines.  Iowa,  at 
$13,700.     O.   E.   Pickering  is  City  Clk.     Noted  Oct.   10. 

Peru.  Xel>. —  We  are  officially  advised  that  bonds  for  $20,000 
have  been  voted  for  the  installation  of  a  water  s.vstem  here. 
Charles  F.  .sturtevant.  Holdredge.  Neb.,  is  Consult.  Engr.  F. 
N.  Martin  is  Village  Clk.     Noted  Feb.  20. 

Silver  Creek.  Xeb. — The  Board  of  Trustees  has  called  an 
election  for  Mar.  11  to  vote  on  a  bond  issue  of  $8000  for  in- 
stalling a   water  system.      Noted    Feb.   13. 

Twin  Hridees,  Mont.- — The  Town  Council  will  probably  soon 
call  an  election  to  vote  on  a  bond  issue  for  the  installation  of 
a  water  system. 

♦Gravette,  Ark. — .According  to  press  reports,  the  contract 
to  install  a  water  system  and  an  electric-light  plant  here  has: 
been  awarded  to  .\.  J.  FOSTER.  Joplin.  Mo.,  at  $25,000.  Nofed' 
Dec.  26. 

+Wynne.  Ark. — We  are  officially  advised  that  the  contract! 
to  improve  the  water  system  has  been  awarded  to  the  U.  S- 
SHERMAN  CO..  Oklahoma  City.  Okla.,  at  $68,300.  Bids  were 
opened    Feb.    24.      Noted    Feb.    13. 

+.\><perniont.  Tex. — The  .Aspermont  Water  Co.  is  preparing 
to  install  a  water  system  here,  and  has  awarded  a  contract 
to  J.  T.  BOND  for  building  a  water  storage  reservoir,  to  have 
a  capacity  of  190.000.000  gal. 

Bay  City,  Tex. — The  city  contemplates  an  expenditure  of 
$17,000.  for  extending  the  water  mains.  John  Sutherland  is 
Mayor. 

Sfem-  Boston,  Tex.- — Bonds  for  $15,000  have  been  voted  for 
installing  a  water  system   here. 

Rockdale.  Tex. — Bonds  for  $30,000  have  been  voted  for 
acquiring  a  municipal  water  system.     Noted  Jan.  30. 

.\tokn.    Okla. — The    Missouri.    Kansas    &    Texas    R.R.    con- 
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templates  the  construction  of  water  reservoirs  at  ^to^a  f"/^ 
Crowder.  estimated  to  cost  $50,000.  F.  H.  \  an  CraenbioecK. 
McAlester,   Olcla..   is   Div.    Ensr. 

+CreeleT.  Colo.— We  are  omcially  advised  that  the  con- 
tract to  construct  Dist:ibuting  Reser\;oir  No  2  5?,'"^.'  n^^irtl- 
system  has  been  awarded  to  FRASER  &  McCABE.  Bouldei. 
Colo„  at  $11,200.  The  other  bids  ^yere:  Sherman  Construction 
Co  S12  235:  Engineers"  Construction  Co.,  $12.iO0.  J.  b.  iioi 
risonlli 2,866.  Bids  were  opened  Feb.  21.  O.  F.  Shattucli  is 
Citv  Engr.     Noted  Feb.   13. 

Tucnmcarl.  X.  M. — The  El  Paso  and  Southwestern  Ry.  Co. 
will  install  a  water  system  and  make  improvements  to  its 
shops  here.     Estimated  cost.  $90,000. 

TucHon.  .\rl». — The  City  Council  has  taken  steps  to  increase 
the  water  supplv  of  the  city.  J.  B.  Grinde.  formerly  terri- 
tSrial  engineer!^  i'rof.  L.  A..  Wat.erbury  of  the  Civil  Engineer- 
ing Dept.  of  the  Stale  University,  and  Prof  G.  E.  P.  Smith 
Irfigation  Engr..  have  been  rt  tamed  to  constitute  a  boa.  d  of 
eXD.  its  to  investigate  the  situation  and  make  recommenda- 
tions as  to  the   best   method  of   increasing  the  supply. 

Yuma.  ArU.— Frank  Brooks.  City  Engr..  has  prepared  plans 
for  a  new  municipal  water  system,  a  sewer  system,  electrie- 
JiKht  and  power  plant  and  street  improvements,  the  aggi  e- 
gate  cost  o?  which  is  estimated  at  $300,000.  The  City  Council 
will  soon  .submit  the  proposition  of  issuing  bonds  for  these 
improvements  to   a   vote    of   the   tax   payers. 

Seattle.  Waiih. — Bids  for  constructing  water  mains  in  Tenth 
Ave  were  received  bv  the  Board  of  Public  Works.  Feb.  H.  as 
follows:  Dickcn  &  Rightmire.  272S  33d  Ave..  South.  ,^eattle. 
»12.4S1;  Ferguson-Coit  Co..  $12,784;  Washington  Construction 
Co.  $12,677:  Jahn  Construction  Co.,  $J2.978:  E.  J.  Rounds  Con- 
struction Co..  $12,991:  Erickson  Bros.,  $12,924:  John  W.  John- 
son.   $13,649. 

Sandy.  Ore. — The  City  Council  has  appointed  a  special  com- 
mittee t«  investigate  the  advisability  of  installing  a  water 
system. 

ModeNto.  Calif. — At  a  recent  meeting  of  the  people  pf  the 
Waterford  Section.  14  miles  from  here,  it  was  decided  that 
steps  be  taken  for  the  formation  of  an  irrigation  district  of 
apiiroximatelv  20.000  acres.  The  proposed  district  will  border 
the  Modesto  Irrigation  District  on  the  east.  A  committee 
composed  of  Jesse  Finley.  J.  U  Prouty.  Al  Gatzman.  Ed  Ryd- 
berg  and  T.  W.  Donnelley  was  appointed  to  draft  plans  for  the 
district. 

San  DleKO.  Calif. — The  San  Diego  Consolidated  Gas  & 
Electric  Co.  has  applied  for  a  franchise  to  construct  a  filtra- 
tion plant  and  settling  basin  at  Eighth  and  N  Sts  for  remov- 
ing Injurious  substances  from  the  bay.     Estimated  cost.  $8000. 

Conley,  Alta. — The  city  contemplates  the  installation  of  a 
water  system,   estimated   to   cost    $10,000. 


A-BoHton.  MaHM.- 


„ . -Bids  will  be  received  by  the  Boston  Tran- 
sit C'ommlsison  until  noon.  Mar.  6.  for  furnishing  and  deliv- 
ering 676.000  lb.  of  c.-i.  pipe  and  22.000  lb.  of  c.-i.  specials  for 
sewers  in  Section  B.  Dorchester  Tunnel.  B.  Leighton  Beal. 
15    Beacon   St..   Boston,   is  Secy. 

*\VoreeMter.  MaHM. — Bids  will  be  received  by  Matthew 
Gault,  Supt.  of  Sewers,  until  noon.  May  1.  for  furnishing 
cement  for  the  period  from  May  1.  1913.  to  April  30,  1914.  It 
Is  estimated   that   25,000    bbl.   will   be    needed. 

Brooklyn.  X.  Y. —  Bids  will  be  received  by  Alfred  E.  Steers, 
Pres.,  Boro  of  Brooklyn,  until  11  a.m..  Mar.  12.  for  construct- 
ing the  following  sewers:  Storm  water  and  sanitary  sewer 
In  North  Henry  St..  from  Calver  St.  to  Greenpoint  .\ve..  and 
outlet  sanitary  sewers  with  accompanying  storm  sewers  in 
Greenpoint  Ave.,  from  North  Henry  St.  to  Jewell  St..  together 
with  a  pumping  station,  pump  well  and  appurtenances  at 
Greenpoint  Ave.  and  Jewell  St.:  sewer  in  Canarsie  Lane, 
from  Flatbush  Ave.  to  Bedford  Ave.;  sewer  in  64th  St..  from 
Eighth  Ave.  to  Ninth  .\ve..  and  an  outlet  sewer  in  Ninth  Ave.. 
from  64th  St.  to  63d  St.:  sewer  in  Eighth  Ave.,  from  37th  St. 
to  38th  St..  and  an  outlet  sewer  in  37th  St.,  from  Eighth  Ave. 
to  Ninth  Ave.     Approximate   cost,  $50,000. 

Fnirport.  X.  Y. —  We  are  ofTiclallv  advised  that  an  election 
has  been  called  for  -Mar.  11.  to  vote  on  a  bond  issue  of  $40,000 
for  the  construction  of  an  intercepting  sewer  and  a  sewage 
disposal  plant.  Plans  and  specifications  have  been  prepared 
by    Bowerman    &    Fisher.    Consult.    Engrs. 

Palatine  BrIdKe,  >.  Y. — We  are  omcially  advised  that  bids 
win  br-  received  by  the  village  until  10  a.m..  Mar.  22.  for  the 
construction  of  a  sewer  system  and  a  sewage  disposal  plant. 
Morrell  Vrooman,  Gloversvllle.  N.   Y..   is  Consult.    Engr. 

Perry.  N.  Y.— Th.-  Chamber  of  Commerce  advocates  the 
Installation  of  a  sewer  system  In  the  vicinity  of  Sliver  Lake. 
An  election  will  probably  soon  be  called  to  vote  on  a  bond 
Issue   of  $25,000. 

Plermont,  N.  Y. — Bids  will  probably  soon  be  asked  for  the 
installation   of  a  sewer   system   here,   according   to    plans   pre- 

Rared    bv    Alexander    Potter.    Consult.    Engr..    60    Church    St- 
ew York,     Noted  Oct.  31. 

Trenton,  N.  J. — The  Board  of  Commissioners  Is  arranging 
I'o  lav  new  sewers  In  Asylum  Road.  Edgewood  Ave.,  Bellevue 
Ave..' Brunswick   Ave.,  and   other  streets. 

Canton.  Penn. — According  to  press  reports,  John  H.  Rich- 
ardson and  others,  of  Baltimore.  Md,.  are  Interested  In  the 
organization  of  a  company  with  a  capital  stock  of  $600,000. 
to  construct  a  sewage  disposal  plant  for  HIghlandtown.  Can- 
ton and  Orangevllle. 

•  MeKeeaporf.  Penn— Bids  will  be  received  bv  the  Sewer 
Committee  until  R  p.m,.  Mar,  B.  for  constructing  S-.  12-  and 
IB-ln.  terra  cotta  sewers  In  various  streets.  Plans  and  specl- 
flcntlnns  are  on  file  nt  the  office  of  the  City  Engineer, 

PItliihnrBh.  Penn.— Bids  will  be  received  bv  the  Depart- 
ment of  Piilill'  WnvkH  at  the  omcr.  of  th.-  Cllv  Controller, 
until  10  n  m.  Mar  7,  for  conslrneling  9-.  12-.  IB-  and  24-ln, 
■ewers  In  various  streets,  Joseph  O  Armstrong  Is  DIr,  Pub, 
Wks 

AWIIminrfon,  W,  C, — The  ronfrncf  to  consfrurt  nhout  80 
IT,li.  „  nf  Hewers  hpTP  hns  been  awarded  to  the  AMKRTCAN 
TTCIIT  «•  WATFR  CD.  rhirngo.  Til,   nl  Ullil.nnn    Notid  Feh    B, 


fork  City,  Tenn. — The  town  contemplates  a  bond  issue  of 
$10. Mini,   for   the   construction  of  sewers. 

Uanville.  Ky. — We  are  officially  advised  that  bids  will  be 
received  at  the  Water  Office  until  2  p.m..  Mar.  15.  for  pur- 
chasing $18,000  sewer  bonds.  J.  M.  Wallace  is  Mayor.  Noted 
Nov.    7, 

Pnducah,  Ky. — We  are  officially  advised  that  the  City  Coun- 
cil plans  to  set  aside  approximately  $50,000  every  year,  until 
it  has  sufficient  funds  to  build  the  proposed  trunk  sewer  in 
District  3.  Estimated  cost,  $200,000.  L.  A.  Washington  is 
City    Engr.      Noted   Feb.    20. 

.Vshlanil.  Ohio — Bids  will  be  received  by  F.  Edwards.  Dir. 
Pub.  Ser..  until  Mar.  7.  for  furnishing  material  and  construct- 
ing   the    South    Highland    relief    storm    sewer. 

+Burton.  Ohio — We  are  officially  advised  that  the  con- 
tiait  to  construct  about  5000  lin.ft  of  sewers,  eight  catch 
basins,  etc.  has  been  awai/ded  to  GEORGE  HKRRI.XG  &  SON, 
Cleveland.   Ohio.      Bids  were  opened  Feb.  20.     Noted   Feb.  20. 

Canton.  Ohio — We  are  officially  advised  that  the  Director 
of  Public  Service  has  retained  R.  Winthrop  Pratt.  Consult. 
Engr..  Hippodrome  Bldg..  Cleveland.  Ohio,  to  make  a  report 
and  general  plans  for  a  sewage  disposal  plant  here.  Noted 
Feb.   20. 

.t^Cineinnatl,  Ohio — Bids  will  be  received  by  V.  T.  Price. 
Dir.  Pub.  Ser..  until  noon.  Mar.  10.  for  constructing  main 
and  lateral  sewers  and  drains,  with  appurtenances,  in  the 
section  of  the  cit.v  known  as  Evanston.  Plans  and  specifica- 
tions may  l)e  obtained  at  the  office  of  the  Chief  Engineer  of 
Public  Service.  The  contract  involves  the  construction  of  8750 
ft.  of  12-  to  36-in.  sewers.     M.  J.   Keefe  is  Clk. 

^ColumliuH.  Ohio — Bids  will  be  received  by  Samuel  A.  Kin- 
near.  Dir.  Pub.  Ser.  until  Mar.  11.  for  constructing  four  trunk 
and  three  lateral  sewers.  Estimated  cost.  $200,000.  The 
contract  involves:  1295  lin.ft,  of  78-in..  1165  lin.ft.  72-in..  981 
lin.ft.  66-in..  1726  lin.ft.  60-in..  1385  lin.ft.  54-in..  695  lin.ft. 
48-in..  3860  lin.ft.  36-in.,  2490  lin.ft.  30-in.,  11.049  lin.ft.  24-in.. 
374  lin.ft.  20-in.,  2238  lin.ft.  IS-in..  4283  lin.ft.  15-in..  1700  lin.ft, 
12-in..  8277  lin.ft.  10-in..  4185  lin.ft.  S-in..  195  manholes.  Plans 
and  profiles  may  be  obtained  from  Henry  Maetzel,  Ch.  En^'i, 
Noted  Feb.  27. 

Conneaut.  Ohio — Bids  will  be  received  b.v  A.  W.  Peltoii. 
Dir.  Pub.  Ser,.  until  noon.  Mar.  17.  for  constructing  sewers  in 
various  streets.      Floyd   Stoneman  is  Clk. 

FoHtoria.  Ohl4i — We  are  officially  advised  that  R.  Winthrop 
Pratt.  Consult.  Engr..  Hippodrome  Bldg..  Cleveland.  Ohio,  has 
been  retained  to  assist  C.  S.  Latshaw,  City  Engr.,  to  prepare 
plans  for  enlarging  and  remodeling  the  sewage  purificatior 
plant.     Noted  Jan.  16. 

Oallon.  Ohio — Bids  will  be  received  b.v  the  Director  of  Pub- 
lic Service  about  Apr.  1.  tor  constructing  44.000  lin.ft.  of  4- 
to  IS-in.   tile  sewers.     A,   O.   Theobald   is  City   Engr. 

+L.lnden  Heightx.  Ohio — We  are  officially  advised  that  the 
contract  to  construct  about  four  miles  of  vitrified  pipe  sewers 
here  has  been  awarded  to  H.  E.  MILLER.  1197  Franklin  .\ve.. 
Columbus.  Ohio,  at  $20,801.  The  other  bids  were:  R.  I),  Ful- 
ton. Columbus.  $25,093;  H.  G.  Howell.  Columbus.  $35,506;  H. 
E.  Hunt.  Jackson.  Ohio.  $25,237;  J.  T.  Rverson.  Columbus, 
$21,718;  J.  o.  James.  Columbus.  $24,850;  Haskell  &  Battles, 
Painesville.   Ohio.   $22,163,      Noted   Jan,    30, 

Newark.  Ohio — We  are  officially  advised  that  bids  will  be 
received  by  the  Director  of  Public  Service  until  noon.  Mar. 
12.  for  constructing  about  12.000  ft.  of  6-  to  30-in.  sewers.  C. 
H.    Wells    is   City    Engr. 

IndianapoliH.  Ind.— Bids  will  be  received  by  the  Board  of 
Public  Works  until  10  a.m..  Mar.  10,  for  the  construction  of 
sewers   in   various   streets. 

Marquette.  Mich. — Press  reports  state  that  bids  will  be 
received  by  the  Parl<.  Cemetery  and  Street  Commission  until 
Mar,  15.  for  constructing  a  trunk  sewer.  Estimated  cost, 
$50,000.  Plans  and  specifications  are  on  file  at  the  office  of 
the  Secretary  of  the    Board. 

Faot  St.  lionlH.  111. — The  Board  of  Public  Improvements 
contemplates    the    construction    of    two    new    sewer    districts. 

estimated  to  cost  $600,000, 

KdwardMvllle.  III. —  Bids  will  be  received  bv  the  N.  O.  Nel- 
son Mfg.  Co..  Edwardsvllle.  until  3  p.m,.  Mar.  17.  for  furnish- 
ing approximately  SOOO  ft,  of  S-.  10-  and  15-ln.  sewers. 

+  Mollne.  111. — We  are  officially  advised  that  a  contract  to 
construct  sewers  here  has  been  awarded  to  the  MOLINB 
HEATING  &  CONSTRUCTION  CO..  MoUn.-.  Ill,,  at  $7246,  Tho 
ither  bids  were:  F,  F,  Kamlnski.  Racine.  Wis..  $8706;  C,  B. 
McNamara.  nubugue.  Towa.  $7797:  Independent  Construction 
Co,,  Davenport.  Iowa,  $7242.  Bids  were  opened  Feb.  18. 
Noted   Feb.   13. 

DaTenport.  lona — We  .ire  ofIlclall.v  advised  that  bids  will 
probably  be  asked  about  Mar.  20.  for  constructing  seven  trunk 
sewers  in  Sewer  District  No.  13,  Estimated  cost,  $60,000.  A. 
M,  Compton  Is  Comr,  Pub,  Wks.  J.  A.  Ryan  Is  City  En^r. 
Noted    Feb,    20, 


Kaston.    Minn Bids    will    b 

Village   Clk,.    until    7:30    p.m..    Mar 


recelv 


by    William    Scheld, 
constructing   se 


pared  by  S.  C.   Armstrong.  Consult.    Engr..  Fairmont,  Minn, 
Ely.  Minn. — See   Item   under  Streets  and   Roads, 

Sedan.  Kan.— An  election  will  be  called  some  time  during 
the  spring  to  voti-  on  a  bond  Issue  of  $35,000.  for  Installing 
a  sewer  svstem.  Von  Unwerth  &  Cooke.  Financial  Bldg,.  Kan- 
sas Cllv.   Mo,,    are   Consult,   Engrs,      Noted   Nov,   7, 

Sheridan.  Wyo. —  Bids  will  be  received  by  James  J.  \Mtn- 
row.  CItv  Clk,.  until  10  n,m,.  Miir.  17.  for  constructing  a  sys- 
tem of  storm  water  sewers.  Plans  may  be  obtained  from  the 
City  Engineer. 

+  nillon.  Mont The   contract    to  construct    two   new   sewor 

districts  has  been  awarded  bv  the  City  Council  to  LTNDSTROM 
&  OREN,   Butte,  Mont,,  at  $15,630       Noted  July  IS. 

St.  Joaeph,  Mo.— Th<'  Board  of  Public  Works  plans  to  re- 
pair th.-  Blaeksnake  Sew.-r  In  Franklin  St,,  by  day  labor. 
Kstlmatrd    cost.    $5000.      C,    W,    Campbell    Is   City    Engr, 

fived  hf  the  nonrd   nf  Pub- 


S«.  T.n 


Mo.— TlldB  will  h. 
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lie  impiovemcnts  until  noon.  Mar.  14.  for  conBlrurtInK  acwers 
jis  f.illowa:  l.,ettlnif  No.  10.S51,  for  the  construollon  of  hcwith 
in  Hock  SprinK  Scwtr  IJlstrlct  No.  17.  cnibrrtclnif  sewers  of 
llic  materials,  lenKths  and  sizes  as  follows:  121  ft.  of  21-ln.; 
1114(1  ft.  of  IS-ln..  tiilO  ft.  of  15-ln.,  (ilO  ft.  of  12-ln.,  with  sewer 
iiihts,  manholts.  and  all  other  appurtenances;  lettlnB  No. 
lii..s.')2.  for  the  construction  of  sewers  In  Manchester  Ave. 
.*<ivver  nistrlct  No.  1,  cmbracinK  sewers  of  the  materials, 
lengths  and  sizes  as  follows:  535  ft.  of  27-in..  45.i".  ft.  of  24-Im.. 
1040  ft.  of  21-ln..  1685  ft.  of  18-in..  1540  ft.  of  15-ln..  5X,S5  ft. 
of  12-in..  with  sewer  inlets,  manholes,  and  all  other  appur- 
tenances. .Ml  pipe  win  be  of  vitrified  clav.  Maxlme  Relier  Is 
I'res..  and    W.   T.    Findly   Is   Secy. 

ited 

lilalio  KallK.  Iilnho — Bids  will  be  received  until  Mar.  20. 
or  constructing  7300  ft.  of  8-in.  sewer  In  Local  r)istri<-t  No.  1. 
:(nd  1320  ft.  of  12-in.  and  14.560  ft.  of  S-in.  sewers  in  Local 
nistrlct   No.   2.     Pranli   Beach   is  City   Rnprr. 


r;  ARB.vtiio 

liockport.  IV.  1. — The  city  is  consideriiiB  th.^  instiiliation 
of  a  garbage   disposal   plant. 

Mew  York,  IV.  V. — Bids  will  be  received  until  2:30  p.m..  Mar. 
7.  by  Michael  J.  Urummond.  Comr.  Dept.  Public  Charities,  for 
furnishing  all  the  labor  and  materials  required  for  overhaul- 
ing the  garbage  crematory  at  the  New  York  City  Home  for 
the  Aged  and  Infirm,   Black  wells  Island,  city  of  New  York. 

-^\Vilke8-Bnrr>e.  Penn. — Bids  will  be  received  until  noon. 
Mar.  7.  by  Fred  H.  Gates,  City  Clk..  for  cleaning  35  miles  of 
paved  streets  in  the  city.  Specitications  and  bidding  blanks 
will    be   furnished   on   application. 

■frKauHUs  City,  Mo Bids  will   be   received  by  the   fSoard  of 

rublic  Works  until  2  p.m..  March  11.  for  the  construction  cil 
a  refuse  disposal  plant  of  75  tons  daily  capacity.  Speoiflc.v- 
tions  can  be  had  by  applicavion  to  the  S 'cre  ;»,rv  of  the  Board 
of  Public   Works,  Kansas  City.      SS.  J.  McDonnell   is  Secy. 

Coronadu  Beach.  Calif. — Eugene  M.  Hoffman,  Arch..  San 
Diego.  Calif.,  is  preparing  plans  for  the  construction  of  a 
garbage    incinerator   plant    of   the   "McGulre"    type. 

Stockton,  Calif. — The  City  Council  has  voted  in  favor  of 
purchasing  a  site  for  a  garage  Incinerator. 

STREETS  AND  RO.VDS 

Hartford,  Conn. — Surveys  for  proposed  Improvements  of 
the  state  highway  system  have  been  received  by  the  State 
Highway  Commissioner,  as  follows:  From  Elmer  C.  Welden. 
Div.  En'gr.,  14,300  lin.ft.  on  the  road  from  West  Stafford  to 
Stafford  Springs  in  the  town  of  Stafford:  from  Divisional  En- 
gineer James  A.  McElroy.  14.100  lin.ft.  on  the  Trumbull  Road 
in  the  town  of  Monroe.     Chas.  J.   Bennett  is  Cotnr. 

•  New  Britain,  Conn. — Bids  will  be  received  until  S  p.m.. 
Mar.  18.  by  the  Board  of  Public  Works  for  paving  West  Main 
St..  from  end  of  present  pavement  to  Black  Rock  Bridge. 
.\bout  18.000  sq.yd.  will  be  required.  Bids  will  be  considered 
for  vitrified  brick,  w-ooden  block,  asphalt,  granite  block  or 
bitulithlc.     John  E.  Moore  is  Pres. 

Brooklyn,  N.  Y — Bids  will  be  received  until  11  a.m..  Mar.  12, 
by  the  President  of  the  Borough,  Borough  Hall,  for  various 
improvements  in  the  following  streets:  East  17th,  Malta, 
Suydam,  West  Third.  West  31st,  36th  and  74th  Sts..  Ave.  F, 
Lincoln  and  Utica  Aves. :  also  for  furnishing  and  delivering 
7000  cu.yd,  of  asphalt  sand.  4300  cu.yd.  broken  trap  rock, 
1820  cu.yd.  trap  rock  screenings,  and  250  cords  of  hardwood, 
all  deliveries  to  be  made  as  directed  by  Borough  Engineer. 
.Vifred  E.   Steers   is  Pres. 

New  York,  N.  Y'. — Bids  will  be  received  until  2  p.m..  Mar. 
13.  by  the  Commissioner  of  Bridges,  Borough  of  Manhattan. 
13  to  21  Park  Row,  for  repairs  to  asphalt  pavements  on  the 
bridge    over   the   Harlem    River.      Arthur   J.    O'Keeffe    is   Comr. 

♦  SyraeuBe,  N.  Y". — A  contract  has  been  awarded  by  the 
Board  of  Contract  and  Supply  to  the  WARNER-QUINLAN  CO., 
at  $21,319.  for  paving  North  Clinton  St..  from  Spencer  to  Divi- 
sion St..  and  small  sections  of  East  and  West  Division  and 
Fulton   Sts.      John  J.   Halloran   is  Secy,  of   the   Bd. 

+  .Vtlantic    City,    N.    J We    are    officially    advised    that    the 

City  Commissioners  have  awarded  a  contract  to  CHARLES  H. 
CRAMER.  236  North  Maine  Ave..  Atlantic  Citv.  at  $40,786.  for 
about  12.880  sq.yd.  vitrified  block  pavement.  Other  bidders 
were:  McCulIough  Constructing  Co..  $41,443:  T.  J.  McGovern, 
?42.432;  Edward  L.  Bader.  $43,857:  Kellev-McFeeley  Co..  at 
$45,527:  John  E.  Kahle.  at  $45,670.  J.  W.  Hackney  is  City 
Engr.      Noted   Feb.    6. 

-AEnelewood,  N.  J. — Bids  will  be  received  by  the  Common 
Council  until  8  p.m..  Mar.  IS.  for  paving  with  asphalt  blocks, 
curbing  and  otherwise  improving  Palisade  Ave.,  from  Engle 
to  James  St.     Robert  Jamieson  is  City  Clk. 

HalneHburg,  N.  J. — The  Warren  County  Board  of  Free- 
liolders  has  voted  to  build  a  new  road  between  Hainesburg 
and  Columbia,  a  distance  of  about  four  miles,  to  connect  with 
the  new  Blairstown  Road.  The  new  road  will  have  stone  base 
and  gravel  top. 

Jersey  City,  N.  J. — Bids  will  be  received  by  the  Board  of 
Street  and  Water  Commissioners  until  2  p.m..  Mar.  10,  for 
improving  Spruce  St..  from  Hudson  Blvd.  to  Tonnele  Ave. 
Specifications  are  on  file  at  the  office  of  Edward  B.  See.  Clk. 
of  Bd. 

Bids  will  be  received  until  2  p.m..  Mar.  10.  by  the  Board 
of  Street  and  Water  Commissioners,  for  repairing  and  repay- 
ing the  Mercer   St.    Viaduct.     John  Prout  is  Chn.  of  the   Bd. 

PlttMburKb,  Penn. — Bids  will  be  received  until  10  a.m.. 
Mar.  7.  bv  the  Citv  Controller,  for  grading,  curbing  and  pav- 
inj;  portions  of  the  following  streets:  Craighead,  Dyer,  Water, 


Shelby,     Mary. 
Mulford.    HiickledKe    and    MerrUt    StB.    and    Gruii  ' 


Hoeveler.      Devonshire.     TuBcarora,     I,,anglry. 


Shelby, 

tndvlew    Ave. 
Joseph  O.  Armstrong  la  IJ 

Frrderli-k,  .>id. —  Kids  will  be  ncelved  until  noon.  .Mar.  10. 
by  (he  CommlHsloni-rH  of  Frederick  County,  for  construction 
of  one  mile  of  road  along  the  Hurkettsvllle-Kiioxvllb-  Road. 
L.   G.    DInterman   Is   Pres.  of  the    Comra.     M.   D.   Haro  la  Clk. 

•  HldH  will  be  received  until  11  a.m..  Mar.  26.  by  the 
Mayor  and  City  Council,  for  about  5500  sq.yd.  atreet  pavlnK. 
and  1000  lin.ft.  curbing.  Edward  Schell  la  Mayor.  E.  C. 
Cruni  la  City  Engr. 

\\  aMhinicton,    I).    <', —  Bids    will    be    received    until    Mur.    10, 
bv    Ihe   CorniniHslonerH  of  the   Dlatrlct   of  Columbia,    for  about 
grading   on    various    streets.      C.    H.    Rudolph    la 


Chi 


if    the 


>mv> 


IliK  .Stone  Unv,  Va. — Wise  ('ounty  baa  recently  aold  »260.000 
of  bonds,  the  proi'eeds  of  which  will  be  used  for  road  con- 
struction. The  County  Court  at  Big  Stone  Gap  may  be  ad- 
dressc-d. 

Ali'alrmont,  \V.   Vn Blda  will   be   recelvi'd   until  noon.   Apr. 

10.  by  the  County  Court  of  Marlon  County,  for  conatructlon 
of  32.7  miles  of  road  in  Mannlngton  District.  Marlon  County. 
J.  Russell  Wilson.  163  South  Main  St..  Washington.  Penn..  la 
Engr.     J.   F.    Phillips   is  Clk    of   Marlon   County. 

.\tlantn,  tia. — The  Cobb  Realty  Co..  recently  organized,  haa 
purchased  a  10-acri-  tract  on  West  Tenth  St..  and  will  expend 
about  $35,000  In  cutting,  grading  and  paving  streets  and  lay- 
ing off  residence  lots.  S.  A.  Anderson  Is  Pres.,  and  George 
McKenzie    is  Treas.  of  the  company. 

Waahlneton,  (in. — Bids  will  be  received  about  Apr.  3  by 
the  City  Council,  for  construction  of  20.000  to  25,O0O  sq.yd. 
of  street  paving.  L.  D.  Faver  Is  Mayor.  H.  S.  Jaudon  Engi- 
neering   Co..    Atlanta   and    Savannah.    Ga..    is    Engr.-ln-Charge. 

Ijukeland,  Fla. — The  citv  Is  planning  to  construct  brick 
street  paving  at  an  estimated  cost  of  $60,000.  The  Mayor  may 
be  addressed. 

+I.lve  Onk,  Kla.^A  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  the  ALABAMA  PAVING  CO..  Birm- 
ingham. Ala.,  at  $1.78  per  sq.yd..  for  25.000  sq.yd.  vitrified 
brick  paving  and  43c.  per  ft.  for  granite  curb.  The  H.  S. 
Jaudon  Engineering  Co..  Atlanta  and  Savannah.  Ga.,  Is  Engr. 
in  Charge. 

Opellka.  Ala. — Bids  will  be  received  until  Mar.  21  by  the 
Citv  Council,  for  about  50.000  sq.yd.  street  paving.  Bids  will 
he  accepted  on   brick,  wood  block,   Dolarway,  Hassam.  asphalt 

or  bitulithlc.     .S.   S.    Black   is    City  Clk... 

De  Bidder,  La. — Bids  will  be  asked  in  about  a  month  for 
the  construction  of  10  miles  of  sidewalks  and  curb.  McCorkle 
&   Baylis.   704   Farley    Bldg.,   Birmingham,   Ala.,   are   Engrs.   in 

Charge. 

Houma,  l,a. — The  Police  Jury  of  Terrebonne  Parish  has  ap- 
propriated the  sum  of  $6000  for  road  construction  In  the 
Parish. 

+  New  Orleana,  La. — We  are  officially  advised  that  the 
State  Highway  Department  has  awarded  a  contract  to  C.  S. 
JACKSON  &  CO..  Crowley.  La.,  at  an  estimated  cost  of  $24,900. 
for  the  construction  of  11  miles  of  roaa  extending  northeast 
from  Manv  to  Natchitoches  Parish  Line.  Other  bidders  were: 
B.  D.  Wood  and  S.  K.  Jones.  C.  C.  Sandoz  is  Secy.  Noted 
Feb.  20. 

New  Orleana,  t,n. — The  Commission  Council  has  passed  ar 
ordinance  providing  for  the  paving  of  Notre  Dame  St..  from 
Pulton  to  Front  Sts.,  with  small  granite  blocks.  W.  J.  Hardee 
is  City  Engr. 

MorrlKtown,  Tenn. — Bids  will  be  received  until  Mar.  14. 
bv  the  City  Council,  for  about  16.380  sq.yd.  sheet  asphalt 
paving  on  various  streets.  Improvement  Districts  Nos.  2  and 
3.     D.  C.  Morris  is  City  Recdr. 

LoulHvllle,  Kt. — The  Board  of  Public  Works  will  receive 
bids  until  2  p.m..  Mai-.  13,  for  2575  sqyd.  of  3^4-in.  16-lb. 
wood  blocks  for  use  on  Main  St.,  between  Fourth  and  Fifth 
Sts.  The  blocks  are  to  be  laid  and  furnished  by  the  con- 
tractor.     D.   R.   Lyman   is  Ch.   Engr. 

+  Burton,  Oliio — We  are  officially  advised  that  the  Village 
Council  has  awarded  a  contract  to  GEORGE  B.  HERRING  & 
SON.  Cleveland,  Ohio,  at  $11,809,  for  7326  sq.yd.  concrete  pav- 
ing. Other  bidders  were:  B.  F.  Hewitt,  Jefferson.  Ohio,  at 
$11,742.  for  gravel  concrete,  or  $11,888  for  slag  concrete:  C. 
J.  Chinnock.  Warren.  Ohio,  at  $11,803.  E.  A.  Fiedler.  Chardon, 
Ohio,   is  City  Engr.      Noted  Jan.  23  and  Feb.  13. 

Canton,  Ohio — The  Commissioners  of  Stark  County  will 
shortly  ask  bids  for  paving  about  10  miles  of  the  Alliance- 
Harrisburg  Road.  The  estimated  cost  of  the  work  is  from 
$175,000  to  $202,000.  according  to  the  material  used.  J.  H. 
McConnell  is  Audr. 

Cincinnati,  Ohl«i — The  Streets  and  Parks  Committee  of  the 
Citv  Council  has  recommended  the  improvement  of  Madison 
Road,  from  Woodburn  to  Erie  Ave.,  at  an  estimated  cost  of 
$268,438. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon.  Mar.  10. 
by  the  Director  of  Public  Service,  for  improving  Evergreen 
Ave.,  from  Cheviot  to  Craig  Aves..  by  grading,  curbing  and 
paving  the  roadwav  with  macadam  with  bituminous  binder. 
V.  T.   Price  is  Dir.      M.  J.  Keefe   is  Clk. 

Cleveland,  Ohio — Bids  will  be  received  until  11  a.m..  Mar. 
29.  bv  the  Commissioners  of  Cuyahoga  County,  for  improve- 
ment'of  South  Woodland  Road  No.  3.  and  Prospect  Road  No.  2. 
Frank  R.  Lander  is  County  Surv.     John  F.  Goldenbogen  is  Clk. 

Deahler,  Ohio — Bids  will  be  received  until  noon.  Mar.  11. 
by  the  Village  Council,  for  improving  Elm  St..  from  Vine  to 
Ash  Sts..  by  grading,  curbing  and  paving  with  brick  on  a 
concrete    foundation.      A.    F.    Samuel   is   Village    Clk. 

Hamilton,  Ohio — The  City  Council  has  had  plans  prepared 
for  paving  portions  of  Greenwood  Ave.  and  Washington  St.. 
at  an   estimated   cost   of  $38,000. 

+l,ockland,  Ohio — We  are  officially  advised  that  a  contract 
for  the  improvement  of  Wyoming  Ave.  has  been  awarded  by 
the  Village   Council   to  the  KIRCHNER   CONSTRUCTION  CO.. 
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Cincinnati,  at  S53,070.  Other  bidders  were:  Thomas  Evans, 
at  :  5i;.>i29  and  C.  N.  Danenhower  at  $57,566.  Ward  Baldwin  is 
City  tngr.      Frank  Reed  is  Village  Clk.     Noted  Jan.   30. 

Slrdina.  Ohio — We  are  offlciallv  advised  that  bids  will  be 
receivi-d  until  noon.  Mar.  15.  b.v  the  Trustees  of  Hinckley 
Township.  Medina  County,  for  improving:  about  7400  It.  of 
River   Road   No.    1.      Ira   Waldo   is    Township    Clk. 

.\t  a  special  election  held  Feb.  IS,  the  taxpayers  of  Litch- 
field Township,  Medina  Countv,  voted  to  issue  $50,000  in  bonds 
for  road  improvements.      Clyde  Harvey  is  County  Surv. 

.\elMoiiTille.  Ohio — Bids  will  be  received  until  noon.  Mar. 
22,  by  the  Director  of  Public  Service,  for  improving  Madison 
St..  from  Washington  to  Frank  Sts.,  by  grading,  curbing  and 
paving   with  vitrified  block.     C.  C.  Sharp  is  Dir. 

+Toledo.  Ohiii — Contracts  for  street  improvements  have 
been  awarded  bv  the  Board  of  Control  as  follows:  H.  B. 
STREICHER.  at  $56,927.  for  paving  portions  of  Collins  and 
Islington  Sts..  Glenwood,  and  Maplewood  Aves..  with  sheet 
asphalt:  PETERS  BROS..  $S050,  for  paving  Ewing  St.  with 
vitrified  brick:  M.  F.  O'SULLIV-VN.  SS406,  for  paving  Rogers 
St.  with  brick:  PETER  H.  W.JiLTERS.  $9537,  for  concrete 
paving  on  Redwood  .Ave.  and  Lorain  St.  T.  R.  Cowell  is  Dir. 
of   Public  Ser. 

Bloomlneton,  III. — The  Board  of  Local  Improvements  has 
instructed  the  Citv  Clerk  to  advertise  for  bids  for  repaying 
Chestnut  St.,  from'  Center  to  Main  St.  Elmer  Folsom  is  City 
Engr 

Mlin-aukrr.  Win. — The  Department  of  Public  Works  has 
submitted  plans  and  specifications  to  the  Common  Council. 
for  paving  portions  of  Wells  and  West  Water  Sts.  and  Grand 
Ave.,  with  creosoted  wooden  blocks,  at  an  estimated  cost  of 
$42,914.  The  paving  of  various  other  streets  at  an  estimated 
cost   of   $37,234,    is   also    recommended. 

Brilr  IMalne,  lona — We  are  officially  advised  that  the 
following  low  bids  were  received  on  B'eb.  24,  by  the  City 
Council  for  about  20  blocks  of  street  paving:  The  Des  Moines 
Asphalt  Paving  Co.,  Des  Moines.  $57,895,  using  brick  with 
.sand  filler:  $61.74S.  brick  with  asphaltic  filler:  $54,404,  for 
asphaltic  concrete,  $52,960,  for  asphaltic  macadam:  Ward  & 
Weighton.  Sioux  Citv,  Iowa,  $41,780,  for  concrete  paving:  Ford 
Paving  Co.,  Cedar  Rapids.  Iowa.  $48,728  tor  Dolarway.  The 
Iowa  Engineering  Co.,  Clinton,  Iowa,  is  Engr.  in  Charge. 
Noted    Feb.    20. 

+<'eilnr  KapiilN,  lona — .A  contract  has  been  awarded  by  the 
Citv  Council  to  PERCY  P.  SMITH,  at  $13,268,  tor  construction 
of  about  17,000  ft.  of  combination  curb  and  gutter,  100,250 
vds.  of  grading  and  40  cu.vd.  rock  excavation  on  various 
streets.  (Jther  bidders  were:  Ford  Paving  Co.,  $14,285:  Frank 
K.  Hahn,  $I4,0S0;  B.  J.  Swealt.  $14,937.     J.  L.  Storey  is  City  Clk. 

Ely.  Mian. — We  are  officially  advised  that  bids  will  be 
received  until  Mar.  18  by  the  City  Council  .  for  the  construc- 
tion of  concrete  sidewalks,  combined  curb  and  gutter  and 
storm  sew.-rs.  The  estimated  cost  Is  $37,000.  C.  .V.  Nutter 
Is  City   Engr.     I.   Wested,  .Ir.,  Is  City  Clk. 

.MInnraptillM.    Minn Bids    will    be    received    until    11    a.m.. 

Mar.  17.  by  Commission-rs  of  Hennepin  County,  for  grading 
4000  lln.ft.  of  road  bed  and  boulevards  on  Nicollet  Ave.,  Road 
No.  52. 

Bids  win  be  received  until  11  a.m..  Mar.  24,  by  the  County 
Commissioners  for  grading  and  graveling  17.146  lln.ft.  of 
roadbed  on  Penn  Ave.,  Road  No.  36.  Al  P.  Erickson  Is  County 
Audr. 

.St.  Paul,  Minn. — The  Board  of  Public  Works  has  directed 
the  CIt.v  Engineer  to  prepare  plans  and  estimates  for  paving 
Osceola  and  Pleasant  Aves.  with  asphalt,  wood  block  or  bitu- 
Ilthic.     Oscar  Claussen   is  City    Engr. 

•^KanitaM  City,  Mo. — The  Kansas  flty  Terminal  Ry.  Co.  has 
awarded  a  contract  to  E.  J.  WETTl'IRSTRc  )M.  Chicago.  111., 
and  Memphis,  Tenn.,  for  furnishing  $75,000  worth  of  creoaoted- 
wond  blocks  to  pave  30  or  more  viailucts  which  the  Terminal 
Co.   will   er.-ct. 

.Maryvlllr.  Mo. — The  City  Council  has  authorized  the  Mayor 
to  advertise  for  bids  for  p.HvlnK  Texas  Ave.,  from  Main  to 
Louisiana  Sts..  with  creosoted-wood  blocks,  and  Avondale 
Ave.,   from    Baldwin   to   Ariel   Sts..   with    bitullthic. 

+  A  <ontract  was  awarded  to  the  TEXAS  BITULITHIC  CO., 
at  $2.13  p>r  sq.yd..  for  paving  Burlington  St.,  from  West 
.Mabama   to   Hawthorne  St.,   with    bitullthic. 

Poplar  llliifl'.  Mo. — The  Citv  Council  will  receive  bids  In 
.Marrh  or  .Vprll  for  about  40.000  sq.yd.  of  brick  strei-t  paving. 
It  Is  planned  to  Improve  14  residence  streets  this  year  by 
grading  and    paving.      Edward  C.  Thomas  la  City  Engr. 

St.  l.nulM.  Mo.— Bids  will  be  received  Until  Mar.  18,  by  the 
Board  of  Public  I  niprovi  ments  for  the  Improvement  of  various 
streets  and  alleys  at  an  estimated  cost  of  $186,842.  The  work 
asphalt    a     '■""'*  ■ 

„ Maxlme 

PIndly  Is  Secy. 

Ifounton.  Trx. — The  voters  of  Harris  County  have  decided 
to  lnsu>'  bondH  for  $1,000,000,  thi-  proceeds  to  be  used  for  the 
Improvement    of   roada   and    bridges    In    the   county. 

r'Irvrlanil,  Okln. —  Bids  will  be  received  about  Mar.  15  bv 
fllv  Council,  for  Klx  blocks  of  vltrllled  brick  paving  on  Uroad- 
way.  The  esllmalcd  <'okI  Ih  from  $30.1100  to  $10,000.  The 
l!i-nham  Engineering  Co.,  oklahomii  City,  la  Engr.  In  Charge. 
Noted  .Inn.   30, 

Nbrrlilnn.  Wyo — Bids  will  be  received  until  .Mar.  24.  bv  th.- 
City  CouiKll,  for  about  21,850  aq.yd.  of  paving,  and  a  system 
of  storm  M4W.-ra.  Bids  will  bi'  accepted  on  creoaoted-wood 
bloik,  bitullthic  or  Dolarway.     .lames  ,1.    WIthrow  Is  City  Clk. 

Viima,    Arl». — See   Item    under    Water   .Supply — Irrigation. 

Kaslr  Koek,  Calif. — Th.  Board  of  Truat.-es  haa  Instructed 
thp  City  Engineer  to  prepan  plana  for  thi'  Improvement  of 
about  2000  lln.ft  ut  Eagle  Itock  Ave.;  also  for  macadamizing 
that  portion  of  Colorailo  Blvd.  not  already  Improvi'd,  about 
2U,  mllea.  Plana  hHvi>  lieen  ordere.l  for  Improving  l{ock  «!len, 
Ellla  Molbrook.  S>(amor.-  and  Townaenil  Av.-a.,  Victoria  and 
Los  Itoblea  Sta..  by  grading.  gravidlnK,  oiling,  and  conatrurt- 
Ing  concrete  curba  and  aldewalka.  C  R.  Browner,  Hlgglna 
mdg.,    Loa   Angelea,    la   City    Engr. 


Eureka,  Calif. — The  Holmes  Eureka  Lumber  Co.  will  con- 
struct a  stretch  of  logging  road  to  the  Van  Duzen  River.  A 
bridge  1700  ft.  long  is  to  span  the  river,  and  the  road  will 
connect  with  the  Northwestern  Pacific  Ry.,  at  Carlotta 

Imperial,  Calif. — We  are  officially  advised  that,  because  of 
an  error  in  advertising,  the  contract  awarded  to  H.  H.  Peter- 
son, for  paving  two  miles  of  streets  was  annulled  and  new 
bids  will  be  received  until  Mar.  10.  The  estimated  cost  is 
about  $100,000.  J.  B.  Funk  is  City  Engr.  Lelia  Foster  is  City 
Clk.     Noted   Feb.   27. 

Loa  .Vngeles,  Calif. — Bids  will  be  received  until  2  p.m.. 
Mar.  10,  by  the  Board  of  Supervisors  for  improving,  approxi- 
matelv  9200  lin.ft.  of  San  Vincente  Blvd.  A.  M.  McPherron  Is 
Deputy    Clk. 

+A  contract  has  been  awarded  by  Chas.  O.  Middleton  to 
C.  C.  CR.ANDALL,  for  various  improvements  in  the  first  40 
acres  of  the  Bellmead  tract  of  160  acres  at  Cypress  and  Flor- 
ence  Aves. 

+A  contract  was  awarded  to  O.  L.  STEVENS  at  $6764,  tor 
constructing  concrete  curb  and  pavement  in  the  first  alley 
west  of  Andrews   Blvd. 

+Riveraide,  Calif — THE  JOHNSON-SHEA  CO..  Riverside, 
was  awarded  the  contract  at  $11,497,  for  constructing  1  74  mile- 
of  macadam  road  on  the  Hemet-Pleasant  Valley  Road.  Noleu 
Feb.    13. 

+!iian  Diego,  Calif. — FORD  &  STOUT,  Bradbury  Bl.l.,  Los 
Angeles,  were  awarded  the  contract  at  $21,734,  fc;  improving 
G  St..  from  Seventh  to  16th  Sts. 

+Contracts  have  been  awarded  to  the  JESSE  KNIltHT  CO., 
at  $16,255  and  $35,275,  respectivel>',  for  the  improvement  of 
Texas  St.  and   El   Cajon   .Ave. 

Bids  will  be  received  until  10  a.m..  Mar.  10,  by  the  City 
Clerk,  for  improving  portions  of  Si.xth  and  -A  Sts.  The  work 
Includes  grading,  concrete  curbs  and  sidewalks,  and  a  6-ln. 
vitrified-pipe  sewer.      Allen   H.    Wright   is   City    Clk. 

+A'enice,  Calif. — We  are  officially  advised  that  the  Board 
of  Trustees  has  awarded  a  contract  to  BR.AIIN.  BRYANT  & 
AUSTIN.  Venice,  for  improving  portions  of  Fourth,  Westmin- 
ster and  Electric  Aves.  and  Washington  Blvd.  The  Barber 
Asphalt  Co.  was  the  other  bidde]-.  C.  W.  Crawfoi  .1  is  citv 
Engr,      C.   S.   Thatcher   is  City   Clk.      Noted    Feb.   I'l 

IXDl'STRI.VI,,   WOKKS 

-Vttlekoro.  Mass. — The  D.  E.  Makepeace  Co.  coiii.mpiaies 
the  construction  of  a  three-story  brlclc  factory  at  Attleboro. 
O,    H,    Higgins,    Briggs    Bldg.,    is   Arch. 

+  BoNtou.  Mnaa. — The  Gray  *  Davis  Co.,  manufacturer  of 
automobile  lamps  and  self-starters,  have  awarded  a  contract 
to  the  .\P.KKTH.\W  CONSTRUCTION  CO..  Boston,  for  a  five- 
story  reinfcirc.il-cuncrete  building  to  bo  built  in  the  Parkway, 
near  the  Cottage  Farm  Bridge,  on  the  Cambridge  side  of  the 
Charles  River.      The  building  will   be   fireproof  throughout 

+Canton,  .Maaa. — The  contract  for  the  factory  additions  to 
the  Plymouth  Rubber  Co..  on  Revere  St..  has  been  awarded  to 
A.  F,  WORDBECK,  63  Menlo  St„  Brockton.  The  building  will 
be  of  brick,  one  story,  50x130  ft.,  and  30x60  ft.  W.  P.  Bar- 
low,   80   North  Main   St.,    Brockton,   Is   Arch. 

Lowell,  .Maaa. — The  Saco-Lowell  Machine  Co.  has  had  plans 
drawn  for  a  one-storv  foundry,  50x220  ft.,  and  a  cupola  build- 
ing, one  story.  47x73  ft.  Total  cost,  $50,000.  The  Hooper 
Faulkner  Engineering  Co.,  165  Broadway,  New  York,  has 
charge    of    the    engineering    work, 

Medfnrd,  Maaa. — Oliver  Whyte.  Treas.  of  the  Oliver  Whyte 
Co.,  Inc..  of  Cornhlll.  has  bought  a  site  al  Hancock  St.  and 
Mystic  .Vvc.  Medford,  and  will  erect  a  four-story  brick  fac- 
tory, 100x100  ft.,  for  the  manufacture  of  ornamental  bronze, 
brass   and    steel    work. 

I'rovidence,  R.  I. — Bids  are  asked  for  a  Jewelry  factory  for 
Silverman  Bros,  to  be  built  at  Broad  .St,  and  Lexington  .Ave. 
The  building  will  be  60x164  ft.,  three  stories,  of  brick,  Dwlght 
Leabery,    12    East   .AVe,.    I'awtucket.   Is  Aich. 

+Branrord,  Conn. — We  aie  olliclally  advised  that  the  con- 
tract for  the  foundation  of  the  new  iinneallng  building  of  the 
Malleable  Iron  Fittings  Co.,  has  been  awarded  to  the  Alac- 
ARTHUR  CtlNCRETE  PILK  &  FOUNDATION  CO.,  11  Pine  St., 
New    York,      Philip   Sellers,   New    Haven,    Is    Arch. 

+  RrldKeport.  Conn. — A  contract  has  been  awarded  to  tho 
H.  W.AI.KS  LINES  CO.,  Merlden,  Conn.,  tor  building  an  addi- 
tion to  the  plant  of  the  Crane  Valve  Co.,  on  South  St.  The 
building  will  be  of  brick  and  stei'I.  97x332  ft.,  two  stories,  and 
Is  estimated  to  cost  $175,000.  The  plans  Were  drawn  by 
Hooper  .t   Faulkner,  165   Broadway,  New  York. 

+  l\e«v  llrllnln.  Conn. — The  P.  &  F,  Corbln  Co.  has  awarded 
the  following  contracts  for  an  addition  to  Its  factory:  Gen- 
eral contract,  to  the  B,  H.  HIBHAKD  CO,,  New  Brltiiln;  steel 
contract,  to  the  .V.MERICAN  BRIDGE  CO..  New  York,  The 
building    will    be    three    stories,    of   brick    and    steel,    225x60    n. 

.\lbany.  !«.  Y.— Rids  are  being  received  by  Fuller  &  Itobln- 
aon,  Archs.,  95  Stati-  St.,  for  the  <-onatruitlon  of  a  four-story 
factory,  150x60  ft.,  for  the  Municipal  Gas  Co.  The  estlniMled 
cost    la    $40,000,      vVnthony    H.    Brady   la    Pres. 

The  Consolidated  Car  lUater  Co.  la  having  plans  prc|.  .  •  i 
for   the   construction   of  a    five-story   factory,  on   Broadw:i 

BulTnlo.  X.  V. — The   Hewitt   Rubber  Co.  Is  having  plans  i" 
pared    for   the   conatructlon    of  additions   to   Its   plant    on    K.n- 
slnglon  Ave.      A    fa<-tory.   450x100  ft.,  and  a  power  plant  of  400 
hp.    capacity,    will    bc'    cri-cted. 

The  American  Fire  Kealstlng  Cement  Co.  baa  bec-n  Incor- 
porati'd  In  Buffalo  and  will  build  anil  ei|ulp  a  plant  jit  Broad- 
way and  the  Weat  Shore  R,  It.,  for  the  manuraclure  of  fire- 
realstlng   ci'ment.      M     T,    Ujison   la  an    Incorporator. 

The  K.  *  B,  Holmea  Machinery  Co.,  Chicago  St.,  la  havln,? 
plana  prepan-d  by  Lanaliig  *  BIy.  Archa,,  Prudential  Hldg,. 
for  a  wo-story   machine  shop,    116x45   ft. 

(intra,  N.  V. — Blda  are  being  received  by  Yawinan  *  Erbo. 
maniifarturera  of  office  furniture,  for  the  conatructlon  of  a 
new  addition  to  Ita  plant.  Th'-  atructuro  will  be  three  atorlea 
high.  :i6nxS4  ft,,  with  a  wing.  250x84  ft.  II  will  be  of  reln- 
forci'd-coMcri'ti-  and  Is  eHllmated  to  coal  $200,000,  Georgi'  C. 
Wright.    Hocheater,   la   the   Arch. 
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Ni-nlMirKh.  X.  ».— W.  \V.  Hawks.  12ft  Wal.r  St.  ha.H  had 
plans  pii'par.ii  by  !•'.  F.  Ksubiouk.  Ait-h..  72  Secoiiil  St  for 
a   two-story   addition,    125x75    ft.,   to    his    papi-r   pliiiit 

Bids  aii>  lu'lns  lecclved  by  the  AUhikit  I'uiiip  &  Con- 
dPiiser  Co.,  fur-  tho  ooiistiuctlon  of  ii  two-stoiy  addition  to  Itii 
plant,    lfiSx.')3   ft. 

>>w  York.  N.  Y. — Bids  will  h,-  received  until  11  a.m..  Mar. 
11.  by  the  Department  of  Correction.  148  East  2Uth  St..  fur  the 
1  Dn.strtullon  of  repairs  to  the  lee-maklnK  plant  on  Harts  Is- 
land.     I'atruk   A.    Whitney  Is  Coinr. 

KueheMtrr  •>'.  Y. — The  GeorRe  .1.  Mlchelaon  Kiirnlturo  Co. 
has  had  plans  prepared  by  James  R.  Tyler.  Arch..  (Jerman  In- 
surance UhlK..  and  bids  are  being:  received  bv  hini,  for  the 
construction  of  a  three-story  plant.  15(1x117  ft.  A  power 
house,  one  story  hit;h.  5Sx70  ft.,  will  also  be  erected.  The 
estimated   cost    is   $100. OOU. 

Plans  are  beUiK  prepared  'by  Novis  Ets..  Arch..  Orleans  St.. 
for  the  construction  of  a  two-story  addition.  90x50  ft.,  to  be 
made  to  the  plant  of  the  Sherwood  Shoe  Co.,  203  South  Good- 
man   St. 

+SyraeiiH«'.  X.  Y. —  Plans  for  the  steel  plant  to  be  erected  bv 
the  Syracusi'  Crucible  Steel  Co.  of  America,  have  been  com'- 
pleted  by  the  Ch.  Kn^r.  of  the  company,  .loseph  Brennan, 
(illver  Bldff..  I'ittsburKh.  IVnn..  and  bids  for  the  construction 
of  it  will  be  received  at  tlie  Syiaiuse  ollice  of  the  companv. 
at>out  Mar.  31.  The  contract  foi  ilu-  structural  steel  has  bee"n 
awarded  to  the  McCLlNTlC- JI.\  KSHAI.L  CONSTilCCTION 
CO..  Oliver  His..  Pittsburgh.  Penn.  The  plant  will  be  com- 
prised of  a  meltinpr  house.  65x700  ft.,  one  story  hlKh:  a  rolllnpr 
mill  to  cover  about  2  Vi  acres:  hammer  shops:  machine  shop: 
a  wire  mill;  a  boiler  house:  a  transformer  station:  a  labora- 
tory carpenter  shop:  a  warehouse  and  an  ottice  building.  The 
estimated   cost   of  the   entire  plant   is   $1,000,000. 

YonkerM,  N.  Y'. — The  Alexander  Smith  &  Sons  Carpet  Co. 
has  had  plans  completed  for  the  construction  of  a  one-story 
addition,   200x50  ft.,    to   its  plant    on    Palisade   Ave. 

•fCamdrn.  X.  J.— The  Victoi-  Talking  Machine  Co.  has 
awarded  a  contract  to  IRWIX  &  LlCUiHTO.N.  126  North  12th 
St..  Philadelphia.  Penn..  for  the  con.struction  of  a  six-story 
machine  shop,  170xS6  ft.,  on  Front  St.  Ballinger  &  Perrott. 
1211  Arch  St..   are   the   Archs. 

Perth  Amboy,  X.  J. — The  Roessler  &  Hasslacher  Chemical 
Co.  is  having:  plans  prepared  for  an  addition  to  its  plant.  A 
new  gold  and  silver  refining:  structure  will  be  erected  on 
Front   St. 

+Philudeliihiu,  Penn. — The  Richmond  Radiator  Co..  1480 
Broadway.  New  York.  N.  Y..  has  awarded  a  contract  lo 
HENRY  H.  WEYMEYER.  Philadelphia,  at  J50.000.  for  the 
construction  of  a  two-story  factory.  350x100  ft.  Georee  W. 
(Jraves.  Rowland  Bids:..  Detroit.  Mich.,  is  the  Arch.  Noted 
Jan.    23. 

PIttNliurKh,  Penn. — The  Pittsburgh  Steel  Co.,  Friek  Bldgr., 
has  announced  the  purchase  of  74  acres  of  land  on  the  banks 
of  the  Monongaheia  River  opposite  California.  Penn.  Upon 
this  tract  will  be  erected  a  new  steel  plant.  The  estimated 
cost  is  $3,000,000. 

Baltimore,  Jld.- —Plans  are  being  prepared  by  Theodore  W. 
Pietsch,  Arch.,  American  Bidg"..  tor  the  construction  of  a  new 
factory  and  power  plant  for  the  Tin  Decorating-  Co.,  Charles 
and  Barre  Sts.  The  factory  will  be  four  stories  high.  350x275 
ft.,    and    the   power    house,    110x60    ft. 

Florenee,  S.  C — The  Atlantic  Coast  Line  R.R.  plans  addi- 
tions to  its  roundhouse  and  shops.  The  roundhouse  will  ac- 
commodate 40  locomotives  and  a  90-ft.  electrically  operated 
turntable  will  be  installed.  E.  B.  Pleasants,  Wilmington, 
N.    C,    is    Chief    Engr. 

BirmluKham,  Ala. — The  Southern  Pipe  &  Foundry  Co., 
whose  plant  was  recently  destroyed  by  fire  at  a  loss  of  $90,- 
000,  will  at  once  rebuild,  though  definite  pians  have  not  yet 
been  anounced.  S.  F.  King  is  Pres.,  F.  W.  Tull  Is  Secy,  and 
Treas. 

Chattanooga,  Tenn. — The  Manufacturers  Association  of 
Chattanooga  is  interested  in  the  establishment  of  a  factory 
to  manufacturt!  the  Ausnian  motor  truck.  It  is  said  that  the 
plant  will    represent   an    investment  of  about   $100,000. 

Lexington,  Ky. — The  Louisville  &  Nashville  R.R.  Co.  has 
purchased  a  site  of  about  15  acres  at  Lexington,  upon  which 
It  will  erect  shops  and  roundhouses,  costing  approximately 
$500,000, 

LoulMVlllr.   Ky. — The   C.    C.    Mengel   &   Bro.   Co.,   Fourth   and 
II  Sts..    has   increased    its   capital   stocK   f:  ;;m    Jl.TOO.OOo   to   $3 
500.000.    and    will    erect    a    larger    sawmill.      Additions    to    the 
veneer    mill    are    also    under    consideration. 

Xewport.  Ky. — Press  reports  state  that  a  new  steel  plant 
will  be  established  in  Newport  near  the  plant  of  the  Andrews 
Steel  Co.  It  is  stated  that  the  plant  will  cover  about  five 
acres,  and  have  a  daily  capacity  of  250  tons  of  high-grade 
steel. 

Cincinnati.  Ohio — The  John  Hoffman  Packing  Co..  Cincin- 
nati. Ohio,  will  erect  a  three-story  addition  to  its  factory. 
25x60   ft. 

The  J.  K.  Nickerson  Co..  Cincinnati,  will  erect  a  factory 
for  the  manufacture  of  metal  lockers  and  fireproof  doors. 

Canal  Dover.  Ohio — The  Dover  Steel  Co.  has  made  appli- 
cation for  a  charter  under  the  laws  of  Ohio,  with  a  capital 
stock  of  $1,200,000.  the  incorporators  being  Albert  P.  Meyer. 
W.  L.  M.  Parkin.  E.  M.  S.  Young.  Archibald  Smith  and  H.  C. 
Meyer.  Pittsburgh,  Penn.  The  companv  will  erect  at  Canal 
Dover,  an  openhearth  steel  plant  with  two  75-ton  furnaces,  a 
three-high  bar  mill,  six  hot  mills  and  other  necessary  equip- 
ment for  the  manufacture  of  high-grade  hot-  and  cold-rolled 
sheets.  It  will  have  an  initial  capacity  of  400  tons  of  open- 
hearth  steel  a  day.     Noted   Feb.   20. 

rievelauil.  Ohio — The  J.  Spang  Baking  Co.,  Cleveland,  is 
having  plans  prepared  for  the  construction  of  a  two-story 
bakery,    70x104    ft. 

Clevelanil.  Ohio — The  American  Steel  &  Wire  Co.  will  en- 
large its  cold-roll  and  flat-wire  department  at  the  Cuyahoga 
plant,  Cleveland.  The  sum  of  $60ft,000  will  be  expended  for 
new   eqiMpment. 


Kljriii.  Ohio  Th.  Superior  .Mt  lal  PioiliiclH  Co.,  IClyrlii,  will 
erect    a    factory.      II    will    be    one   Mtury,    40x206    ft. 

I.akrnuuii.  Ohio-  The  Cleveland  Ma<'hlne  Knife  Co..  Din 
West  Ave.,  Clevelancl,  Ohio,  halt  i-oinpleled  pliinn  for  a.  n«w 
machine  shop  and  forninK  plant,  to  be  eri-cted  at  Fry  Ave. 
and  the  New  York,  ChleuKo  &  St.  LouIm  ICy.,  Lakewooil,  f>hlo. 
Thi'  llrm  will  eiiKUKe  In  the  manufacture  of  a  larger  for^InK 
than    it    now    produces. 

Toledo.  Ohio— The  Willy»-(JVerland  Co.,  Toledo.  Ih  plaiininu 
to  erect  a  foundry,  100x296  ft.,  on  the  Hie  of  the  Hpear  brick 
yard,    Tolc-do.       Estlnialed    cost,    $35,000, 

Port  Waynr.  Ind. — Sherman,  White  &  Co.,  Fort  Wayne,  are 
havin  plans  prepared  for  the  erection  of  a  cold-atoragu  plant. 
Kstlmated    cost,    $100,000, 

(iury,  lnd.--The  Cnlted  Stales  Steel  Corporation.  PlttB- 
burgh,  Penn.,  Is  plunning  to  erect  four  additional  blast  fur- 
naces at  its  plant  at  Gary. 

I.nnMlnK.  .Mich.— The  Atlas  Drop  Forni-  Co.,  LansInK,  will 
erect  a   nc-w    plant    lo  double   Its   present    output, 

llloomlniclon.  III.— The  lleberling  Medicine  &  Extract  Co. 
has  purcliased  a  site  at  Center  and  Mill  Sts..  and  intendH  lo 
erect  a  four-story   factory,  of  steel  and  coiierete  con»lru<:llon. 

Milwaukee,  Win. — A  Ihrec-story  factory  with  stone  foun- 
dation, 30x80  ft.,  of  reinforce  d-concrelc  construction,  is  belnK 
planned  by  Fernekes  &  Cramer,  Archs.  for  Percy  C.  Avi-rv, 
Pres.   Avery   Portable  Lighting  Co.      Estimated   cost,    $10,000. 

The  Marsh  &  Edmunds  Shoe-  Co..  Mapl-  and  Hanover  Sis.. 
.Milwaukee,  will  erect  a  brick  addition  to  its  factory.  50x140 
ft.      Estimated   cost.   $100,000. 

Charlis  J.  Dixon.  Milwaukc-e,  Is  considering  the  erection 
of  a  five-story  light  manufacturing  building,  11x125  ft.,  at 
Milwaukee-  and    Erie   Sts.      Estimated    cost,   $55  000. 

The  Feilbach  .Motor  Co.,  1144  Holton  St..  Milwaukee,  has 
accjuired  a  5  U -acre  site  on  Keefe  Ave.,  betwe.-n  Booth  and 
North  Pierce  Sts..   upon   which   to  erect  a  large   factory. 

I.a  CroHHp.  \VI». — The  La  Crosse  Industrial  As>oclation.  La 
Crosse,  will  erect  a  factory  for  the  National  Gage  &  Register 
Co. 

Racine.  \VIm. — The  Racine  Stool  Co.,  Racine,  will  erect  a 
four-story,  71xll5-fi.  addition  to  its  plant.  It  will  be  of 
brick  and  fireprool.  A  sprinkler  system  will  be  .nstalled. 
Estimated   cost,    $26,000. 

Hanley  Bros.,  commission  merchants.  North  Erie  St., 
La  Crosse,  are  having  plans  prepared  for  the  construction  of 
a  refrigerator   plant.      Estimated    cost,    $10,000. 

Minneapolis.  Minn. — The  Emerson-Hrantingham  Co.,  Min- 
neapolis, makers  of  gas  traction  engines,  plans  to  erect  an 
addition    to    its    plant,    to    cost    approximatelv    $20,000. 

Joplln,  Mo. — The  Beiitonville  Cooperage  Co.  has  purchnsed 
a  site  at  Joplin.  and   will   erect   a   new   plant, 

St.  Loula.  Mo. — The  Fred  .Medart  Mfg.  Co..  St.  Louis,  plens 
to  build  an  addition  to  its  plant  for  the  manufacture  of  metal 
lockers  and  gymnasium  supplies. 

St.  LoulH.  Mo. — The  Williams  Crusher  &  Pulverizer  Co.  has 
purchased  a  site  and  will  enlarge  its  plant. 

The  National  Camera  Co..  St.  Lcuis,  recently  incorporated 
with  a  capital  of  $20,000.  will  equip  a  plant  for  the  manufac- 
ture of  cameras  and  supplies.  C.  J.  Shea  and  C.  H.  Dudley  arc 
interested. 

The  St.  Louis  Independent  Packing  Co..  St.  Louis,  plans 
to  erect  a  cold-storage  plant  on  Chouteau  St.,  to  cost  ap- 
proximately $150,000. 

The  Valier  &  Spies  Milling  Co.,  St.  Louis,  has  taken  out 
a  permit  to  erect  a  seven-story  factory  at  Marcus  Ave.,  and 
the  North  End  Terminal  Belt  Line.  The  estimated  cost  is 
$40,000. 

WellMton.  Mo. — The  Curtis  &  Co.  Mfg.  Co..  Wellston.  has 
had  pla:is  prepared  for  the  construction  of  additions  to  its 
foundr.v  and  machine  shop. 

Port  Worth.  Tex — The  Cement  Stave  Silo  Co..  Des  Moines. 
Iowa,  has  acquiied  a  site  in  the  stock  yards  district.  Fort 
Worth,   and  will    erect  a   silo   factory. 

tiaivpston.  Tex. — The  Edwards  Henry  Co..  is  negotiating 
for  the  purchase  of  a  site  for  its  proposed  cotton  ginning 
plant  .ind  reinforced  concrete  cotton  sheds,  which  jire  to  be 
erected  at  a  cost  of  $100,000.  T.  A.  Edwards,  Dallas,  Tex.,  is 
the  Pres.  and  J.   R.  Henry  is  Vice-Pres. 

MIneola.  Tex. — John  Butcher.  Vassar,  Mich.,  plans  to  re- 
build his  box  factory  at  Mineola.  which  was  recentlv  de- 
stroyed by  fire.  The  estimated  cost  of  the  new  structure  is 
$60,000. 

Yale.  Okia — The  Waters-Pierce  Oil  Co.,  St.  Louis,  Mo„  has 
p-jrchased  a  site  at  Yale,  and  will  construct  a  large  refinery, 

Poeateiio.  Idaho — A.  E.  Cooper.  Pleasant  Grove.  Utah,  is 
planning  the  erection  of  a  flour-milling  plant  at  Pocatello. 
A  grain   elevator   may  also  be   built. 

Bellingham.  AVash.— The  Colonial  Sash  &  Door  Co.,  Ltd., 
Vancouver,  B.  C,  has  purchased  the  plant  of  the  Bav  City 
.Sash  &  Door  Co.,  Bellingham.  and  will  make  extensive  im- 
provements.    New  e-quipment   will   be   installed. 

Daxton,  Wash. — Stockholders  of  the  Whetstone-Turner 
W  arehouse  Co..  of  Dayton,  have  subscribed  $30,000  for  the 
erection  of  grain  elevators  at  Dayton,  Turner.  Whetstone,  and 
Newbill  Riding.  Wash.  The  elevators  will  have  a  daily  ca- 
pacity of  500,000  bushels. 

Portland.  Ore — The  Portland  Sheet  Metal  Works,  East 
Madison  St.,  Portland,  will  erect  a  new  factory  and  workshop 
on    Holgate    St.,    to    cost    approximatelv    $10,000. 


.Prairie  City,  Ore. — It  is  understood  that  the  flour-milling 
plant  of  the  Prairie  Light  &  Power  Co.,  Prairie  Citv  which 
was  recently  destroyed  by  fire,  causing  a  loss  of  about  $20,000, 
will  be  rebuilt.  F.  W.  Peet,  V.  C.  Belknap  and  A.  C.  Beese 
are    the'    OTvners. 

.llameda.  Calif — The  California  Bestwall  Co.,  makers  of 
patent  wall  boards,  will  build  several  additions  to  its  plant 
and  will  install  considerable   new  equipment. 

+Berkeley,  Calif. — The  .\merican  Photo  Plaver  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-storv 
•factory    on    Boualr    St.,    to    BERG    PEARSON.    240.'?    Grant    St!, 
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at  $17,230.     Coates  &  Fraver,  Head  Bids-,  San   Fiancisco.   a.e 
the  Archs.  Pioneer  Fruit  Co.  will  build  a  packing 

tables  not  available  for  shipment. 

ler,  Portland,  are  interested.  •p.-.-lr     Co 

Wilmington.  Calif^The  Los  ^^"f^l'lct^onl-storv  brick 
14S6  East  Sixth.  St     Los  Angeles,  will  erect  g  «^e  ?ioi^     ^.^^^ 

l;."a'i'h\7.?r?^^V^'%e^-cuyi'n'^"\^n;rp-cKin^'^t  fi^h.^lnd    will 

have   a   200-«o"    -l-^-^-ltee'lT,    of    Canada    has   awarded 

+  HamlltoD.    P"«-T;Thfiif^5ti    BRIDGE    WORKS,    at    about 

|o>S?o'Yor  \°he'ere"ion"o?a   boiler   house,   blacksmith   shop 

and  locomotive   c,;ane  ^heHer^  ^^^^     j,^^   been   in- 

London.  Ont.—  rhe. National  ^.^^   ^^.^^j.    ^   ^        ^ 

?Sr''t°h?'m^anufactu."e''of  TrSs^^  goods   and   plumbers'   supplies. 

John   F    Grant  and  Chas,  H.  Frey  are  Dir.  .,  ..,      ^ 

John  *••  '^■^■^"'/  Richard-Wilcox-Canadian  Co.,  Ltd.,  has 

London.  Ont.— The   Kicnai  a    "iic  ,        ^      ,      j   .^^ju    ,,6 

Suilliury.  Ont.— J.  B.  Laberger  &  Son  will  erect  a  planing 
mill,  door  and   sash  factory.  .     ,      , 

■r»».n>n  Ont— The  Reynolds  Products  Co.,  Ltd.,  has  been 
oreLnT?"*  wi"h   a   capltul   of  $40,000.   and   will   build   and  equip 

a  ^l''a"nt'Vi  manufactu're  steam  and  ,-'*-i;f'<;..f  PP''';,","B'rS?e  w!: 
ci:il  machinery.    Gideon  Grant,  David  F.  Grant,  and  Biuce    wu 

""The''  MaVttrion"wren"h'co.-  has  been  incorporated  with 
H5  000  catual  stock,  and  will  establish  a  P'f"'  t«  m^""- 
facture  hardware  and  metal  goods.  Robert  McKa>  Gibson 
Grant  and  George  A.  Urquhart  are  provisional  directors, 

\\>lland.  Ont.— The  Empire  Cotton  Mills.  Ltd.  will  erecj 
an  additional  ml  I  for  the  manufacture  of  autmobUe  "re  duck 
txcfuKively;  $400,000  worth  of  new  stock  has  been  issued  to 
cover   the   cost   of   the   new   mill. 

xuviland     Ont. The    Canada    Forge.    Ltd..    has   awarded    a 

conl.act"t""'}he  sfA.v5.\RU  STKKL  CONSTRUCTION  CO..  for 
the  '-n-ction  of  a  new  forge  plant  to  replace  the  one  recently 
buri.'d  -"  c?ane-  runway  of  50  ft.  span  will  be  installed  with 
on.-  'D-lon  and  two  tive-ton  electric  cranes.  The  equipment 
w"ll  also  includ.-  steam  hammers,  hydraulic  forging  presses, 
ann.alainn  and  heat-treating  furnaces. 

WlnniprK.  Man.— The  Hughes  Electric  Heating  Co.,  Chi- 
cago 111  haL  leased  quarters  in  the  Brown  Power  Bldg..  and 
wltl  at  once  .'qiiip  a  plant  to  manufacture  electric  stoves, 
ranges  and   h.aters.      George    A.    Hughes   is   Pres. 

FKDBRAI^  <;OVKKX.ME>T  WORK 
l'«»t    Offler— Biddeford.    .Maine— Oscar    Wenderolh.    SuP«;'.v- 
Arch      Treasury    Uenl..    Washington,    D.    C„    has    awarded    the 
ContrkcT  ?o?"[he    co^nstruction    of    a    post    office    at    Hlddeford 
to  CONNERS   BROS.  CO.,   Lowell.  Mass..   at  $68,967. 

i^Rocfc  Kxeavatlon — Boston.  Mass. — Bids  were  rec  ived  as 
follows  by  Col.  Frederic  V.  Abbot.  Corps  Engrs,.  L  .S.  A., 
Boston  for  rock  excavation  in  B-v  -""Jy  *^'"'''°''- r?i'^''^5l  «^: 
Harries  Boston  $2».35:  Johnston  &  Virden.  Lewes.  Del..  .^S.gO; 
EAffTERN  DREDGING  CO..  Boston,  $28.37  (awarded  con- 
tract). 

i^Poxt  Offloe — Bristol.  Penn.— Oscar  Wenderoth,  Supi  rv. 
F.-ir  26,  bv  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dcpt.. 
Washington  D.  C,  for  the  construction  of  a  post  office  at 
Bristol  Penn.:  la)  Limestone;  (b)  sandstone;  Interurba.i 
'jen.ral  Construction  Co.,  New  York,  (a)  $64,683;  (b)  |6:>.5S3: 
Guerntey  CTMeara  Co.,  Philadelphia,  <a)  $65,297;  (b)  $68,297; 
DanuT-i-.  McCarthy.  'Phlladelpfila,  (a)  $62,500:  (b)  Uy-OO; 
West  Chester  Eng  nei-r  ng  Co.,  New  York,  (a)  $74,760:  (b) 
.,LV,,..     n-.i.T.^..,!     K',1.     *,    Snri      Phllnrtelnhla.     (a)     $66,645:     (b) 


$66  534  LoulH  Lew.  Trenton.  N.  J.,  (a)  $7.^0001  (b)  »7y.ooo; 
P  W  Van  Loon.  Philadelphia,  (a)  $63,887;  (b)  $66,850;  Wells 
Construrtlon  Co.,   Phlladilphia,    (a)    $61,771;    (b)    $63,000. 

DrrdKlOK — Wilmington.  Dil. —  Bids  were  received  as  fol- 
loWM  F'b  14.  by  MaJ.  R.  R.  Raymond.  Corps  Engrs.,  TJ.  S.  .\.. 
Wilmington,  for  dredging  .•i|>prMXlmHtely  15.500  cnyd  In 
Appoqulnlmink  River.  D.I.;  .Mlaiillc  Dn-dglng  Co..  T'hlladil- 
Dhfa  Ptnn..  44.;tc.  per  cu.yd.;  Ulvtr  &  Harbor  Improviimiit 
Co.,  'Philadelphia.  45<-.;  The  Rleknids  Dredging  Co..  Phllad-1- 
phla,   2tle. 

AMrtal  Vault  Kqulpmrnt^ Washington.  D.  C — Bids  will  be 
fcet'lved  until  3  p.m..  .\pr.  3.  by  f)Hcar  Wenderoth.  Supirir. 
Arch  TreuHury  IJept..  WaHhlnglon.  D.  C,  for  metal  vault 
equipment  for  the  new  building  for  the  P.ureau  of  Engraving 
and  I'rinllng.  WaBhIngton.  D.  C.  Drawings  and  Hperllli  ntlons 
may  be  ohtnlnerl  at  the  dlHcretloii  of  thi-  Supervising  Ar<hlt<<t. 

+naltlrablp — Washington,  D.  C. — The  Navy  Departmi'nt 
has  "waVde.l  the  rnnlract  to  the  NEWPOUT  NVAVU  .SHIP- 
BtTILDINO  &  DRYDOCK  CO.,  Newport  New*,  Va.,  for  the  con- 
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struction   of  Battleship  No.  3S,   the 
000      List  of  bidders  noted  Feb.  27. 

Buildings.  Etc.— Washington,  D.  C— Bids  will  be  receiv.^d 
until  2  Dm  Mar.  24,  bv  the  Department  of  the  Interior  W  ash- 
ing on  DC.  for  furnishing  materials  and  labor  for  the  erec- 
tion of  seven  frame  cottages,  frame  warehouse,  frame  ofhce, 
frame  pump  house  and  concrete  guardhouse  and  the  instal- 
lation of  a  water  and  sewer  system  at  the  Coeur  d'Alene  Indian 
\Kencv  Idaho.  All  bids  must  be  addressed  to  the  Commis- 
sioner" of  Indian   .\ftairs,   Washington.   D.  C. 

■  Resurfacing— Washington.  D.  C— Bids  will  be  received 
until  2  p.m..  Mar.  14.  by  the  Department  of  Agriculture,  ^Vash- 
ington  for  resurfacing  with  macadam  that  section  of  the 
Rockville  Pike  extending  from  the  boundary  line  of  the  Dis- 
"r°?t  of  Columbia  at  Station  0-15  to  Station  61-20  at  Bradley 
Lane,  and  such  other  work  specified. 

Heating  and  Ventilating— Washington.  D.  C— Bids  were 
received  as  follows,  Feb.  21.  by  the  Commissioners  of  the  Dis- 
fict  of  Columbia,  for  the  h.-ating  and  ventilating  system 
for  the  Normal  School  Buildinr  169.  on  Georgia  Ave.,  between 
Howard  Place  and  Fairmont  St  ,  West:  Standard  Engineering 
Co..  Washington,  $22,850;  Biggs  Heating  Co.,  Washington. 
$24  887;  $24,187  and  $24,087:  W  J.  Cornell  Co.  W  ash.ngton 
124  719-  Walters.  Parks  &  Mellon,  Philadelphia.  Penn..  $.13,000, 
York   Engineering   Co.,   Y'ork,    Penn.,   $22,011. 

-A-Vaults — Washington.  D.  C— Bids  will  be  recei\;ed  until 
3  p.m.,  .\pr.  3,  by  Oscar  Wenderoth,  Superv.  Arch..  Tieasiiry 
Dept..  Washington,  for  the  construction  complete  including 
the  electrical  protection,  conduit  and  wiring,  lighting  hx- 
tures.  plumbing,  heating,  and  ventilating  equipment)  of 
vaults,  except  vault  doors,  for  the  new  building  for  the  Bu- 
reau of  Engraving  and  Printing  at  Wasliingt9n,  D.  C.  The 
work  contemplated  is  the  construction  of  four  interior  vaults, 
of  reinforced  concrete,  having  an  aggregate  floor  area  ot 
about  7350  sq.ft.,  and  one  exterior  vault  of  reinforced  con- 
crete, with  a  housing  of  about  4950  sq.ft.  area,  hreproof  con- 
struction stone  faced,  tile  roof.  Drawings  and  speciflcations 
may  be  obtained  at  Washington  at  the  discretion  of  the  Su- 
pervising  Architect. 

Post  Ofllce— Covington,  Va.— Bids  will  be  received  until  3 
Tm  Apr  29.  bv  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
iiep't  Washington.  D.  C,  for  the  construction  complete  (in- 
cUiding  plumbing,  gas  piping,  heating  apparatus  elect ric  con- 
duits and  wiring,  interior  lighting  fixtures,  and  approaches) 
of   the   U.    S.    post    office    at    Covington. 

Generator  Set— Norfolk.  Va.— Bids  will  be  received  until 
11  am  Mar.  22,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington.  D.  C.  for  a  three-wire  direct- 
cui^ent.  engine-driven.  125-kw.  generator  set  at  the  U.  S. 
Naval    Hospital,   Norfolk,      .\mount   available.    $5200. 

Blectrle  Elevator— Charleston,  W.  Va.--Bids  will  be  re- 
ceived until  3  p.m..  Mar.  28.  by  Oscar  \)  enderoth.  Superv. 
Arch  Treasury  Dept..  Washington.  D.  C.  for  the  installation 
complete  of  an  electric  passenger  elevator  in  connection  with 
the  extension,  U.  S.  post-office  anf"  court  house  at  Charleston, 
in  accordance  with  the  drawing  and  specification,  copies  of 
which  may  be  had  at  the  discretion  of  the  Supervising  Archi- 
tect. 

+PoHt  Ofllce — Morgantown.  W.  Va. — Oscar  Wenderoth 
Superv.  Arch.,  Treasury  Dept.,  Washington.  D.  C.,  has  award.d 
the  contract  for  the  eonstiuetion  of  a  post  office  at  Morgan- 
town,  WVa.  to  .70HN  G.  UNKEFER  &  CO..  Minerva,  Ohio, 
at  $92,893.     Noted  Oct.  31. 

Pout  Ofllee— Oxford.  N.  C— Bids  will  be  received  until  3 
p.m..  Apr.  26.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dent..  Washington.  D.  C.  for  the  construction  complete  (In- 
cluding plumbing,  gas  piping,  heating  apparatus  electric  con- 
duits and  wiring,  interior  lighting  fixtures  and  approaches) 
of  the  post  office  at  Oxford. 

DredKlng— Charleston.  S.  C— The  following  bid  \yas  re- 
ceived, Feb.  26.  bv  Maj.  G.  P.  Howell,  Corps  Engrs  U.  S.  A., 
Charleston,  for  dredging  .Sampit  Bar  and  Uivcr.  Wlnvan  Bay, 
S  C:  P.  Sanford  Ross.  Inc..  Jersiy  City,  N.  J..  18.8c  per 
cu.yd.   for   220.810   cu.yd.     Total,    $41,512. 

•  Wire.  Etc.— Memphis.  Tenn.— Bids  will  be  received  until 
noon  Mar  24  by  the  Mississippi  River  Commission,  First  and 
second  DlstrUts.  at  the  office'  of  MaJ.  E.  M.  Markha.n,  Corps 
Engrs  U  S.  A..  Custom  House.  Memphis,  for  iurnlshlng  and 
delivering  about  613.200  lb.  galvanized  wire,  silicon  bron/.e 
wire  wire  strand,  and  staples,  about  24.000  wire  rope  clips, 
and    about   67,500    lb.    manlla    rope. 

•Canal  Work— Louisville,  Ky.— Bids  will  be  received  until 
n   am.    Mar.    26,   by   MaJ.   J.   C.   Oakes,   Corp   Engrs..   U.   S.   A 
Louisville,  for  widening  the  Louisville   and  Portland  Canal  at 
Louisville. 

♦  Poitt  Oincc— Bellefonlalne,  Ohio  — Oscar  Wenderotli, 
SupTv.  Arch..  Treasury  Dept.,  Washington  DC,  has  awarded 
the  contract  lor  the  construction  of  a  post  office  at  Bellcfon- 
;Sfne   to  JOHN   UNKEFER  &  CO..   at   $(^5,500. 

J.,  i„k<i.....    K-niiinmi-nt Detroit      Mich.- The    contract    has 

beet  awaVrd  fo^VhTsAFETY  CAR  HEATING  &  I'lf'^ll^? 
CO  fornghtlng  equipment  for  43  lights  In  St.  Mary's  River. 
Mich.,  nth  lighthouse  District. 

Pn.t    Ofllee— Petosky    Mich— Bids   will    be    received    until    3 

post    office   at    Pi-toi'i'ev 

Po«t  omce-HHrrlHburg  1", -nV'^Mnl-rv"  '"\;c''h'"'Tr"aiurV 
i^?;.L^s^!n^;^n;^Ti"'c.?7f  th^  'co;^?u   U^^^ 

^ci:Ss  'i':,r^fr..r  m^t'^.'.f  \\^i^^^^^\^%- 

pioarhes)   of  the  V.  S.   post  office  at    Harrlsburg. 

Fi.^p  ..    \Vnshlngton.    D.    f- .    '"^    '.h.-    conHtructl.  ti    e-^^n^^p le  e    <  n- 

of   the    11.    S.    HppralHcrH'    Htores  at    MllwuuH' i  . 
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Hltls    will    hi'    ri'iflvii!    until    :i 
otli,    Supi-iv.    Arch.,    Tii-ativiry 
iriutluii    cumplctc    (In- 


I'liMl  «>lll«'«- — I.f  iMai-M.  Iowa 
11.111.,  Apr.  2a,  by  D.scar  Wfiid 
D.pt..    WashhiK-toii,    I).    ('.,    feu- 

<lmlln),'  plunibliiK,  nus  pl|>liiK,  li.atlnK  apparatus,  eicMrIc  Joii 
iliilts  aiul  wlriiiB,  Interior  liKlitlUK  nxtures.  and  approai'hus) 
of   thf    U.   .S,    post   olln-o   at    Lc   Mars. 

roHt  Olllc-.- — DouKlas,  Wyo.  — Bids  will  be  received  until  3 
pill.,  Apr.  l:i,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
D.pt.,  Washington.  D,  C,  for  the  construction  complete  (In- 
.■iudiiiK  plumbing.  Has  plplni;-.  heating  apparatus,  electric  con- 
duits and  wiring:,  interior  HshtliiK  fixtures,  and  approaches) 
of  the   IT.    S.    post   otiice  at   Uouslus. 

Hrvrtmrnt — Kansas  City,  Mo. — Bids  were  received  as  fol- 
lows, Keb.  17,  by  Maj.  Herbert  Deakyne.  Corps  Engrs.,  11.  S.  A.. 
Kansas  City,  for  I'oiistruitinf;   12.(liMi  ft.  of  standard  revetment 

at    I'iiicliiie.v    U.'iiil.    an 

ni.v  Keiid:  l''i..\  .V  I'.i  is 
&  Swifl.  St.  I.dnis.  ?  Ill 
J.  \V.  MciMuriay  C.nli 
Stanton  &  ,lones.  l,ia\ 
Fox  &  Bristol,  St.  ho 
Louis,  $9.79;  Farne.\,  : 
.«U.15:  J.  W.  MeMurr:i 
McGuire,   Stanton    &   .1 


*!i.3l) 


^11    SI.    Aubcrt    Bend:    I'lnck- 

II    .    .Mil,.   »II.3U  per  llM.ft.;    Rust 

.V   .-^Im.Iic,  Glasgow,  Mo.,  .r.1.90; 

,    K.iii.saM  City,  ?9.9U;  McCuire, 

Klin..   $,s.74.      St.  Aubert    Bend: 

per    lin.ft. :    Must    &    Swift.    St. 

1  small  Construction   Co.,   Kansas  Citv. 

Contiiieting-   Co..   Kansas  City.   ?10.»0; 

es.    Leavenworth.    Kan.,    $9.47. 

Gradlnii; — Bremerton,  Wash. — Bids  were  received  as  fol- 
lows, Feb.  »,  by  the  Bureau  of  Yards  and  Docks.  Navy  Dept., 
WashinKton,  D.  C,  for  Ki-ndint,'  at  the  navy  yard,  Puh'et  Sound, 
Bremerton:  (a)  Work  .luiii'l'i'.  iier  plans  and  speclfleations; 
(b)  per  cu.yd.  fur  in^ii.  lial  .  x.-avated  from  the  high  bank 
on  the  east  or  the  iiuiihiasi  ,  ,.rner  of  the  grounds  and  de- 
posited on  the  wi'.st.'il>  line  of  llie  till:  Andrew  Peterson,  S24 
Pioneer  Bldg..  Senlll.'.  Wa.sli,,  (a)  .$7000;  (b)  27c.  cu.yd.;  S.  E. 
Baisden.  652S  Woo.llawn  Ave.,  Seattle,  (a)  $7280;  (b)  27.5c.; 
Kckerson  ConatiiK  I  iuii  Co..  25  Downs  Bldg.,  Seattle,  (a)  $8500; 
F.  A.  McDonald.  Charleston.  Wash.,  (a)  27c.;  Agassii  &  Had- 
ley.  1712  First  Ave.,  South  Seattle,  Wash.,  (a)  $5980;  (b)  23e.: 
Rufus  Buck,  821  17th  St.,  Seattle,  (a)  $8490;  (b)  40c.; 
Sloane  Bros.,   1717  Belmont  Ave.,  Seattle,    (a)    $7280;    (b)    2Sc. 

C'rnnrM — Bremerton,  Wash. — Bids  will  be  received  until 
11  a.m.,  Apr.  12,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington.  D.  C.  for  delivering  and  erecting  loco- 
motive cranes,  with  grab-bucket  equipments,  at  the  Puget 
Sound  Navy   Yard,   Bremerton. 

RutlilinK'M — Bremerton,  Wash. — Bids  were  received  as  fol- 
lows, Feb.  21,  by  the  Bureau  of  Y'ards  and  Docks,  Navy  Dept.. 
Washington.  D.  C.  for  contagious  group  buildings  at  the 
naval  hospital  reservation.  Puget  Sound.  Wash.:  Item  (1) 
work  complete;  (2)  price  for  installation  of  wire  fence:  T3) 
work  complete,  omitting  Ward  A:  George  Eckman.  Seattle, 
Wash..  (1)  $13,998;  (2)  $600;  (3)  $10,358;  Finne  &  Gjarde, 
Seattle.  Wash..  (1)  $14,771;  (2)  $811;  (3)  $10,765;  J.  L.  Murphy 
&  Son.  Taeoma.  Wash.,  (1)  $15,432.55;  (2)  $225;  (3)  $11,347; 
Erikson  &  Dahl,  Seattle.  Wash.,  (1)  $17,474.68;  (2)  $1300;  (3) 
$12,643;  Carl  M.  Stebinger,  Portland,  Ore.,  (1)  $16,714;  (2) 
$342;    (3)    $12,373. 

I'Irr — Bremerton,  Wash. — Bids  will  be  received  until  11 
a.m..  Mar.  29,  by  the  Bureau  of  Y^ards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  Pier  No.  4.  Puget  Sound  Navy  Yard. 
Bremerton,      Amount  available,   $175,000. 

BiillilluK' — Seattle.  Wash. — Bids  will  be  received  until  11 
a.m..  Mar.  IS,  by  Maj.  J.  B.  Cavanaugh.  Corps  Engrs.,  U.  S.  A.. 
Seattle,  for  constructing  a  lock-keeper's  house  at  the  lock- 
site.  Lake  Washington  Canal,  Seattle. 

Dynamite.  Etc. — Panama — Bids  "were  received  as  follows, 
Feb.  26,  by  Maj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A..  Gen.  Pur. 
Utheer.  Isthmian  Canal  Comn..  Washington.  D.  C.  for  (a) 
555. (.00  lb.  saltpeter  dynamite.  45%  nitroglycerin;  (b)  300.000 
lb.  saltpeter  dynamite,  60  p.r  rent,  nitroglycerin,  packed  in 
cartridges  l^xS-in.:  (c)  125.IIIH1  lb.  same,  packed  in  cartridges 
2x8-in.:  E.  I.  du  Pont  d.-  X.  iii.nirs  Powder  Co..  90  West  St., 
New  York,  (a)  11.4S5e.;  ib)  u- 1  12.05c.;  total.  $116,292:  Her- 
cules Powder  Co..  Wilmirfgton.  Del.,  (a)  11.72c.;  (b)  (c)  12.S8C.; 
$119,200;  Keystone  National  Powder  Co.,  Emporium,  Penn.,  (a) 
11.25c.:    (b)    (c)    12.45c.;    $114,787. 

TIeM — Panama — Bids  were  received  as  follows.  Feb.  26.  by 
Maj.  F.  C.  Boggs.  Coi-ps  Engrs..  U.  S.  A.,  Gen.  Pur.  Officer, 
Isthmian  Canal  Comn..  Washington.  D.  C.  for  furnishing 
27.000  cross-ties,  7x9  in.  x  HV-'  ft.:  American  Tie  &  Timber  Co., 
New  York.  $1.02%  each;  Balfour-Guthrie  Trust  Co..  Portland, 
Ore..  $1.11%;  William  P.  Cook  &  Co.,  100  Wall  St.,  New  York, 
95.9c.;  G.  Elias  &  Bro..  Buffalo.  N.  Y..  $1.25:  Gress  Mfg.  Co..  18 
Broadway,  New  York,  $1.06  >A;  J.  K.  Joice.  22  East  Jackson 
Boulevard,  Chicago,  111.,  $1.06;  Robinson  Lumber  Co..  New 
Orleans.  La.,  $1.05:  Rainwater  Lumber  Co..  New  Orleans.  La., 
$1,047:  W.  R.  Grace  &  Co.,  San  Francisco.  Calif,  (fir.  delivery. 
Balboa),  $1.17;  Templeman  Bros.,  New  Orleans,  $1.15.  All 
bids  on  cypress  or  long-leaf  yellow  pine,  delivery  at  Colon, 
unless  otherwise  specified. 

+Strrl\VorIv — Panama — The  Isthmian  Canal  Commission  has 
awarded  the  contract  to  the  BELMONT  IRON  WORKS,  Phila- 
delphia. Penn..  for  furnishing  the  steel  work  for  shed.  Pier 
No.  17,  Cristobal  Docks,  Panama,  at  $76,368. 

Cranes — Hawaii — Bids  will  be  received  until  11  a.m..  Apr. 
12,  by  the  Bureau  of  Y'ards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C.  for  eleven  15-ton  locomotive  cranes  with  grab- 
bucket  equipments,  delivered  and  erected  at  Pearl  Harbor 
Naval  Station.  H.   T. 

UulldinKH — Cuba — Bids  will  be  received  until  11  a.m..  Apr. 
5.  bv  the  Bureau  of  Yards  and  Docks.  Navy  Department. 
u  ashington.  D.  C.  for  constructing  buildings  for  the  proposed 
radio  station  at  the   naval   station.   Guantanamo.   Cuba. 

MlSCEl,l,.\NEOl  S 

Filling — Boston.  Mass. — The  Directors  of  the  Port  of  Bos- 
ton have  decided  to  fill  50  acres  of  flats  in  East  Boston  at 
the  foot  of  Maverick  St..  preparatorv  to  the  dock  development 
in  East  Boston.     F.  W.  Hodgdon.  40  Central  St..  is  Ch.  Ensr. 

+Tanl>oat — Boston.  Mass. — The  PORTLAND  CO..  Portland. 
Maine,  has  been  awarded  the  contract  by  the  Commercial 
Towboat  Co..  Boston,  for  the  construction  of  a  towboat  to  cost, 
equipped,    $95,000. 


Allrctlitluu; — .New  London.  Coiiti.  — BldB  will  be  received 
until  2  |).ni..  Mar.  27,  by  Maj.  (i.  H.  PlllMbury.  (^orpii  KnKrH., 
U.  S.  A.,  New   London,   for  dredKinK   In   MyBtIc   River,  Conn. 

Wall— Amsterdam.  N.  Y.  — lllilii  will  be  received  until  noon. 
Mar.  «.  by  the  State  Armory  CommlHl»on.  Albany,  N.  Y.,  for 
(•onstructlnK  u  concret*-  retaining  wall  and  wuterproodnit  lh« 
rear   wall.  Slate   Armory.    AmHti'rdam.      F.    W.    Ward   1m  Hecy. 

+  Dl|ph — Arkporl.    N.    Y. — Thi-    eontra<'l    has    1 n    awarded 

to  the  ATLANTA  CONSTRUCTION  C(J..  Atlanta.  N.  Y.,  for  the 
construction  of  a  four-mile  ditch  17  ft.  wide  throuKh  the 
muck    lands  of  Arkporl   and    Burns. 

MriMlKluK-  Brldgevllle.  N.  Y.— Work  to  be  doni-  at  Urld»?e- 
yllle    on    th.-    power    project    of    the    .\.-w    York    &    New    Jeroey 

I  ow.-r  Ciiip.. ration  will  Include  eight  miles  of  dredging.  Par- 
sons *  Clapp,  611   Wall   St..  .\.w    Yi>rk.  are   Kngrs. 

+(;rndr  CruMNlnic  Ellmhiallon— Buffalo.  N.  Y. — The  city  has 
awarded  the  conlraelH  to  the  .lOIlN  .lOHNSON  CONSTRUC- 
TION CO..  741  Abbott  Road.  Buffalo,  for  the  eonstructlon  of 
subway  work,  concrete  and  steel,  under  the  tracks  of  the 
Erie  R.R..  at  Main  St.,  to  eliminate  grade  crossing,  at  $60, 644; 
and  for  a  subway  of  similar  character  under  the  tracks  of 
the  Erie  R.R.  and  the  Delaware,  Lackawanna  &  Western  R.R. 
at  Delaware  Ave.,  at  $39,579. 

I..Mmb(T — New  York.  N.  Y. —  Bids  will  be  received  until 
.Mar.  13.  by  Arthur  J.  O'Keeffe.  Comr  of  Bridges,  for  furnish- 
ing and  dellvi'ring  yellow  pine  lumber  to  the  Brooklyn  Bridge. 

Comrort  Station — New  York,  N.  Y. — Bids  will  be  received 
until  3  p.m..  Mar.  13.  by  the  Park  Board.  Dept.  of  I>ark8, 
Ars.nal  Bldg.,  Fifth  Ave.  and  64lh  St..  Boro.  .Manhattan,  for 
all  labor  and  materials,  excepting  plumbing  and  gas  flttine. 
heating  and  viritilatlng,  required  for  the  erection  and  com- 
pletion of  a  comfort  station  and  playground  building  at  ISlst 
St.,  near  .Amsterdam  Ave. 

Road  Oil,  Ete. — New  York.  N.  Y.— Bids  will  be  received  by 
Cyrus  C.  Miller.  Pres.  Boro.  The  Bronx,  until  10:30  a.m..  Mar. 
14,  for  150,000  gal.  tar  road  oil;  200,00(J  gal.  asphalt  road  oil; 
4000  cu.yd.  of  grits  to  the  Bureau  of  Highways,  and  broken 
trap   rock  and   screenings. 

Seanall.  Etc. — New  York.  N.  Y. — Bids  will  be  received  until 

II  a.m..  Mar.  14.  by  Maurice  E.  Connolly,  Pres.  Boro.  Queens, 
Long  Island  City  (L.  1.).  N.  Y.,  for  the  construction  of  a  con- 
crete seawall,  together  with  all  work  incidental  thereto,  to 
replace  the  present  wall  on  the  Willetts  Point  Road,  beginning 
at  a  point  65n  ft.  west  of  Bell  .\ve.  and  extending  to  a  point 
2050  ft.  westerly  therefrom,  Third  Ward;  for  furnishing  and 
delivering  8000  cu.yd.  of  sand  in  thi'  Borough  of  Queens;  for 
furnishing  and  delivering  to  the  Bureau  of  Highways  10.000 
cu.yd.  of  broken  stone  and  screenijigs  of  trap  rock  in  the 
Borough  of  Queens;  for  furnishing  and  delivering  to  the 
Bureau  of  Highways  170.000  wood  paving  blocks  in  the  Sec- 
ond. Third  and  Fourth  Wards.  Borough  of  Queens;  for  fur- 
nishing and  delivering  bituminous  road  surfacing  material 
(tar  or  asphalt)  in  the  Borough  of  Queens;  for  furnishing  and 
spreading  light  road  oil  and  sand  or  refined  tar  and  sand  in 
the  Second.  Third.  Fourth  and  Fifth  Wards  of  the  Borough  of 
Queens:  for  constructing  a  concrete  retaining  wall  on  the 
Shore  Road,  between  Hoyt  Ave.  and  V.'oolsey  Ave..  First  Ward. 

+Canal  Terminal — I'lattsburgh.  N.  Y. — The  contract  has 
been  awarded  to  D.  L.  TAYLOR  &  CO..  Utica,  N.  Y..  by  Duncan 
W.  Peck,  State  Supt.  Pub.  Wks.,  Albany,  for  the  construction 
of  the  Barge  Canal  terminal  at  Plattsburgh.  at  $126,834.  List 
of   bidders   noted   Feb.    27. 

Stable — Ridgewood  (L.  I.).  N.  Y. — The  Bureau  of  Street 
(^leaning  of  the  Borough  of  Queens  has  filed  plans  for  the 
erection  of  a  two-story  brick  stable.  107x53.8  ft.,  on  Flushing 
Ave.,  near  Metropolitan  A\-e..  Ridgewood.  Estimated  cost. 
$48,000.  Daniel  Ehnthalt  is  Supt.  St.  Cleaning.  Boro.  Hall. 
Long   Island   City    ( L.   T.).   New    York. 

y^JettieM — Trenton.  N.  J. — Bids  were  received  Feb.  27  and 
rejected  by  the  state  for  reinforced-concrete  jetties  at  Shark 
Inlet.  Shark  River  Inlet  Improvement.  The  bids  follow:  H. 
Gardner.  $82,237;  Young  &  Hyde.  Inc..  $77,616.  New  bids  will 
be  received  but  no  date  is  as  yet  set.  H.  B.  Kummel  is  State 
Geologist. 

+Bulkhead — Philadelphia.  Penn. — The  contract  has  been 
awarded  to  the  FRANKLIN  COMSTRUCTION  CO..  for  the 
construction  of  a  bulkhead  at  the  foot  of  Locust  St..  on  the 
east    side   of   the   Schuylkill    River. 

Bulkhead  and  Wharf — Philadelphia.  Penn. — The  Depart- 
ment of  Wharves.  Docks  and  Ferries.  Feb.  17.  granted  a  per- 
mit to  M.  Ehret.  Jr..  &  Son.  Philadelphia,  to  extend  the  wharf 
on  their  propertv  and  reconstruct  the  bulkhead.  Estimated 
cost.   $15,000. 

Pier  Improvements — Philadelphia.  Penn. — Bids  were  re- 
ceived as  follows.  Feb.  25.  by  the  Department  of  Wharves. 
Docks  and  Ferries,  for  making  improvements  to  the  Chestnut 
St.  Pier:  Ernest  Turtz,  $16,697:  A.  Monday.  $17,913;  "«'.  S.  P. 
Shields.   $25,556. 

♦  Shelter  Houses — Pittsburgh.  Penn. — The  city  has  awarded 
contracts  for  the  construction  of  shelter  houses  as  follow's: 
In  Olympia  Park,  to  J.  C.  WILSON.  Pittsburgh,  at  $11,979; 
West  End  Park,  to  same  contractor,  at  $12,775:  Riverview 
Park,  to  F.  F.  SCHELLENBERG  &  CO..  at  $11,284;  McKinley 
Park,  to   CUTHBERT   BROS.    CO..   at   $13,095. 

Comfort  Station — Wilkes  Barre.  Penn. — The  city  will  have 
plans   preparecj   for   the    construction    of   a   comfort   station,    to 

cost   $20,000. 

DredKlng; — Wilmington,  Del. — Bids  were  received  as  fol- 
lows by  Maj.  R.  R.  Raymond.  Corp  Engrs..  U.  S.  A.,  Wilming- 
ton, for  dredging  Alloway  Creek:  Atlantic  Dredging  Co..  Phil- 
adelphia. Penn..  15.4c.  per  cu.yd.;  River  &  Harbor  Improve- 
ment  Co..  Philadelphia.  17.5c.:   Rickards  Dredging  Co..  17.5c. 

Piers — Canton.  Md. — The  Northern  Central  Ry.  Co.  is  con- 
sidering the  construction  of  two  freight  piers  at  Canton.  J. 
H.   Niciiol.  Williamsport.  Penn..   is   Principal   Asst.   Engr. 

Excavation — Norfolk.  Va. — Arthur  C.  Freeman.  Jr..  Con- 
sult. Engr..  Norfolk,  has  a  contract  to  let  for  about  15.000  yd. 
of  excavation,   to  be  removed  by  dipper  dredge. 

Coal  FSers — Charleston.  S.  C. — The  Directors  of  the  Caro- 
lina. Clinchfleld  &  Ohio  Ry.  Co.  have  approved  plans  for  the 
construction  of  modern  coal  piers  here.  The  Ch.irleston  plant 
will  be  provided  with  storage  space  for  350.000  tons. 
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+SeaiTall — Bav  St.  Louis.  Miss. — The  contract  for  the  con- 
struction of  the  proposed  seawall  has  been  awarded  by  the 
citv  to  T.  FAVRE  and  M.  FRANCIS.  Gulfport,  Miss.  The  wall 
will   be  1500   ft.   long. 

+BargeH — Lake  Charles.  La. — A  contract  for  the  construc- 
tion of  barges  to  cost  $100,000.  has  been  awarded  by  the 
Teche  Transportation  &  Fuel  Co.  to  the  CLOONEl  CO.N- 
STRUCTIOX   CO..   I^ke  Charles. 

Drainage — Union  City.  Tenn. — Bids  were  received  Feb.  21. 
by  J.  A.  Cable.  Secy..  Bd.  Directors  of  Abion  River  Drainage 
Dist  No  2  Union  citv,  for  314. SOO  cu.yd.  of  levee  work.  liS.- 
000  cu.vd.  ditch  work,  clearing  and  grubbing  six  miles  of  levee 
base,  and  constructing  two  concrete  sluiceways  with  auto- 
matic back  water  gates.  The  contract  has  been  awarded  to 
FREU   MORGAN.    Vinccnnes.    Ind..    at   $60,000. 

Elevalorn— Louisville.  Ky.— The  Realty  Investment  Co.. 
Louisville,  will  install  several  elevators  in  the  apartment 
house  it  proposes  to  erect  at  Fourth  and  Ormsy  Sts. 

Fire  Station — Cincinnati.  Ohio — The  city  has  engaged 
Sheblessv  &  Stagner.  Archs..  to  make  plans  for  a  combination 
firehouse  and  patrol  stations  at   College  Hill  and  Sayler  Park. 

Batli  HouMe — Cleveland.  Ohio — Bids  will  be  received  until 
noon.  Mar.  12.  bv  \V.  T.  Springborn.  Dir.  Pub.  Ser..  for  con- 
structing the  superstructure  for  the  public  bath  house  at 
East   93d   St.   and    Woodland   Ave. 

Parii — Cleveland.  Ohio — The  city  is  having  plans  prepared 
for  the  construction  of  Kingsbury  Run  Park.  \V.  J.  Spring- 
born    is   Dir.    Pub.    Ser. 

Fire  Station — Lorain.  Ohio — The  city  will  erect  a  fire  sta- 
tion The  building  will  be  two  stories  high  and  will  cost 
$10,000.      E.  -A.   -Ault  is   Dir.   Pub.  Safety. 

Trarlc  Klevation— Piqua.  Ohio— Plans  for  the  elevation  of 
the  Chicago.  Hamilton  &  Dayton  Ky.  tracks  in  this  city  have 
betn  presented  to  the  City  Council.  The  elevations  to  be  made 
are  necessary  on  account  of  similar  work  being  done  by  the 
IVnnsylvania   Lines  west   of   Pittsburgh. 

Drain — Ithaca,  Mich. — The  contract  for  Drain  No.  1  in 
Newark  and  Arcadia  Counties  will  be  let  Mar.  20.  at  public 
outcry,  at  the  residence  of  Azum  Robert,  near  Ithaca.  The 
dr.nin  is  in  two  four-mile  sections.  E.  W.  Redman.  Ithaca,  is 
County   Drain   Comr. 

^Cbannel  Worit — Chicago.  111. — Bids  will  be  received  until 
noon  Mar.  27.  bv  .lohn  McGillen.  Clk.  Sanitary  District  of 
Chicago.  76  West  "Monroe  St.,  Chicago,  for  the  excavation  and 
lol'ateral  work  on  Contract  Sect.  6  of  the  t:alumet-Sag  Chan- 
nel of  the  Sanitary  District  of  Chicago,  in  the  Township  of 
l'::'os.  County  of  Cook.  111.  The  approximate  quantities  to  bi? 
used  in  comparison  of  bids  are:  (a)  675.000  cu.yd.  of  ex- 
cavation of  glacial  drift.  cb>  135.000  cu.yd.  of  excavation  of 
solid    rock:    (c)    75.000    sq.yd.    of    rip-rap    slopes. 

Orainage  Ditch — Burlington.  Wis. — Contracts  will  probably 
be  awarded  in  .April  for  cleaning  out  and  deepening  the  old 
YorkvlUe-Ravmond  Drainage  Ditch,  and  constructing  various 
lat<  ral  ditches.  The  work  will  require  112.11)0  cu.yd.  of  exca- 
vation: 500  lln.ft.  of  IS-in.:  1950  lin.ft.  of  16-in.;  10.120  lin.ft. 
of  12-in.,  and  745  lin.ft.  of  10-in.  tile  drains. 

Koad  Roller,  Btc. — Jlilwaukee,  Wis. — The  Department  of 
Public  Works  has  asked  for  b:ds  for  one  12-ton  road  roller, 
two  concrete  mixers,  and  fiVtn  asphalt  wagons.  J.  P.  Sherer 
Is  Deputy  Comr.   Pub.  Wks. 

^Ditelieii — lnteriiatio;.il  Falls.  Wis. — Contracts  for  ditches 
have  been  awarded  as  follows  by  L.  H.  Slocum.  County  Audr.. 
Ip'ernational  Falls:  For  Ditches  Nos.  4  and  5,  to  JACOB 
KOKHLEK.  Warroad.  Minn.,  al  $30,125  and  $34,720.  respectively: 
for  Ditch  No.  S,  to  .M.  BELL.  Rochester.  Minn.,  at  $37,000.  Bids 
Were  opened   Feb,  20. 

DItebeH — Minneapolis.  Minn. — Bids  will  be  received  until 
11  a.m..  Mar.  17.  bv  A.  P.  Erickson.  County  Audr..  Minn.apulis. 
for  constructing   Ditches  Nos.    20  and   24. 

Fire  Station— St.  Joseph,  Mo. — The  city  is  considering  the 
erection  of  a  central  fire  station.     C.  A.   Pfeiffer  is  Mayor. 

+Crment — Denver.  Colo. — Contracts  were  awarded.  Feb. 
IS  as  follows,  by  the  Reclamation  Servic<'.  Denver,  for  port- 
land  cement:  For  31.000  bbl.,  to  the  COLORADO  PORTLAND 
CEMENT  CO.,  Denver.  99e.  per  bbl..  f.o.b  Portland.  Colo.: 
50.000  bbl.,  to  thi-  SOUTIIWE.STERN  PoltTLAND  CE.MENT 
CO..   El    Paso.  Tex.,   at    $1.40   per   Ijbl.    f.o.b.   Courchesne,   Tex. 

Stadlnm — Spokane,  Wash. — The  city  is  considering  the  con- 
struction of   a  stadium   to  seal    10.000   people. 

Wharf — Huntington  Beach,  Calif.— The  Board  of  Trustees 
win  receive  bids  until  7  p.m..  Mar.  10.  for  the  construction  or 
thi-  municipal  wharf,  to  coat  not  more  than  $65,000.  C.  E. 
Layering  Is  City  Clk. 

+KlevBtorii^Los  Angeles.  Calif. — .\ustin  &  Pennell.  Archs.. 
have  awarded  the  contract  to  the  I.LKWELLYN  IRON 
W<iKKS.  Los  Angeles,  for  Installing  two  el.ctrlc  passenger 
and  one  electric  freight  elevators  in   thr-  Knickerbocker  Bldg., 


a  levee   1  V-»   miles  long  and  6  ft.   high  on  Buena  Vista  flats  for 
the    Kern   Trading   &   Oil    Co. 

Subway     Substructures — Toronto.     Ont. — Bids     will     be     re- 
ceived until  noon.  Mar.  20.  by  B.  Ripley.  Engr..  Grade  Separa- 
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4-IMIeH  anil  i.umlier — Los  Angeles.  Calif — The  contract  has 
been  awarded  to  th.'  PACIFIC  CREO.'^OTING  CO.  by  the  city 
for  furnishing  cnosoted  piles  and  lumber  for  use  at  Wilming- 
ton   Inner  Harbor. 

DredKinB— Los  Angeles.  I'lillf— The  Board  of  I'ublie  Works. 
F- b  17.  rejected  all  the  bids  for  dredging  and  lining  a  porllon 
of  Wilmington  St..  south  of  Front  St.  Th.-  Harbor  Advisory 
Hoiird  recommendid  thai  the  Hpeclflcatlons  be  so  amended 
that  the  cllv  can  pirforin  th.-  work  Itself,  The  Wilmington 
dredging  will  b.-  combined  uilh  ilre.'-ing  to  be  done  on  the 
llni'  of  thr-  Mormon  Island  Chano' I.  which  together  will 
represent    1,000.000    in. yd.    of    material. 

I,rvrr  Work—  I'alo  Verde.  Calif. — The  Mutual  Water  Co., 
Palo  Verde.  conti-mplateH  conslructlng  about  four  miles  of 
lev« xlenslon. 

Wharf— Sun  Diego.  Calif.— The  San  Diego  Consolidated 
Gas  A  Electric  Co.  has  applied  for  a  franchise  to  construct 
II  wharf  on  the  tide  lands  at   the  foot  of  Eighth  SI. 

Tunnel— Han  Francisco.  Cnlir.— Thi-  Publli-  Works  Conimls- 
Mlon  win  Khorllv  ask  bids  for  the  conHtruclInn  of  the  HlocU- 
ton  Hi.  tiiniii  I.     Yhe  esllnialed  cost  of  ili.-  work   Is  $40,367. 


iiu..,    ^„. .«„.,...    .  „^...v     ......    Toronto,    for    the    construction    ot 

the  substructures  of  sul:)ways  at  Davenport  Road,  Spadina 
Road.  Rowland  Ave.  and  Bathurst  St..  North  Toronto. 

^.Vspbalt  and  Wagons — Toronto,  Ont. — Bids  will  be  re- 
ceived until  noon.  Mar.  11.  by  H.  C.  Hocken,  Chn.  Bd.  of  Con- 
trol, for  supplying  refined  asphalt  and  12  asphalt  wagons. 
Specifications  and  forms  of  proposal  may  be  obtained  upon 
application  at  the  office  of  the  Purchasing  Section.  Dept.  of 
Works,  City  Hall. 

Dl  IL.DI.\(;S 

+Hanover,  !V.  H. — The  contract  has  been  awarded  to  the 
H.  P.  CUMMINGS  CONSTRUCTION  CO..  Ware.  Mass..  for  the 
construction  of  the  Hitchcock  Property  Dormitory  at  Dart- 
mouth College.  Charles  A.  Rich  is  Arch.,  320  Fifth  Ave.,  New 
York. 

+  .\ndover,  Mass. — The  contract  for  the  erection  of  a  dormi- 
tory for  Phillips  Andover  Academy  was  awarded  to  the 
HOLT-FAIRCHILD  CO..  17S  Devonshire  St.,  Boston.  It  will 
be  of  brick  and  stone,  three  stories,  45x114  ft.  Guv  Lowell, 
12   West  St..   Boston,   is  Arch. 

Iloston,  .Mass. — Bids  will  be  received  until  Mar.  18,  by  the 
,School  House  Comm..  for  the  erection  of  an  elementary  school 
in  the  Oliver  Wendell  Holmes  District.  Chas.  Lopie,  120 
Boylston    .St.,    is    Chn. 

Camliridge,  Mass. — The  B.  P.  O.  E.  will  erect  a  four-story 
brick  and  terra-cotta  building,  90x100  ft.,  on  Central  Sq. 
The  estimated  cost  is  $100,000.  Chas.  R.  Greco,  8  Beacon  St.. 
is  Arch. 

Framiughnm,  3laMs. — Bids  will  l)e  asked  about  Apr.  1.  for 
the  construction  of  a  two-storv  brick  school  at  Framingham 
Centre.  The  estimated  cost  is  $65,000.  Chas.  M.  Baker.  70 
Equitable  Bldg..  and  M.  .-Austin,  50   Bromfield  St.,  are  Arch.s, 

(irafton.     Mass Fuller     &     Delano,    Archs.,     44     Front     St.. 

Worcester,  Mass.,  are  preparing  plans  for  the  buildings  which 
will  be  needed  for  the  State  Asylum  when  it  is  moved  to  its 
new  location  in  Grafton,  Mass.  The  largest  of  these  buildings 
will   be    74x40    ft.,    two   stories   high,    of    brick. 

Xorthampton,  Mass. — The  City  Council.  Feb.  20th,  author- 
ized the  special  i-onimittee  on  high  schools  to  secure  plans 
for  an  addition  to  the  present  high  school.  The  estimat(-d 
cost  is  $50,000.     F.  K.  Congdon   is  Supt.  of  Schools. 

+SiirinK'lleld,  Mass. — The  contract  for  the  six-story  block 
to  be  built  on  Chestnut  and  Worthington  Sts..  for  the  United 
Realty  Co..  was  awarded  to  W.  D.  McKKNZIB. 

Worcester.  Mass. — Bids  are  being  received  by  Harry  P. 
Granes.  Arch..  Lowell,  for  the  construction  of  a  six-story 
theater  10Sxl55  ft.,  on  Mechanic  St.  The  estimated  cost  is 
$300,000. 

Fuller  &  Delano,  Arch.,  44  Front  St.,  are  preparing  plans 
for  an  infirmary  building  foi-  the  Grafton  ('olony  Stal- 
Hospital  for  Insane.  It  will  be  2  stories  of  brick,  40x74  ft. 
Dr.    E.    V.   Scribner   is   Supt.    Grafton.    Mass. 

The  Polish  Cadets  Organization  is  having  plans  prepared 
for  a  two-story  and  basement  club  house  of  brick  to  be 
erected  at   Grant  and   Amherst  Sts. 

.\eniiort.  K.  I.— Pres.  Mellen.  of  the  N.  Y.,  N.  H.  &  H.  R.R.. 

has  announced  plans  are  being  prepared  for  a  passenger 
station,   to  be   erected  at  Newport. 

+.AIl)ei-t  (i.  Harkness,  7  Cooke  .St..  has  awarded  the  contract 
for  the  erection  of  a  four-story  concrete  and  brick  mercan- 
tile building,  40x105  ft.,  on  Weybosset  St.,  to  WILLI  A.M 
WILLIAMS,  S6   Weybosset  St. 


.\lbnny,  X.  Y.— Plans  are  being  prepared  by  W.  J.  Obenaiis, 
Aich.,  .Mbany.  for  the  construction  of  a  14-story  office  bullil- 
ing  at  Hudson  Ave.  and  South  Pearl  St.,  for  Henry  Kraiii- 
rath,    9S    Willett    St. 

Ilullalo.  X.  Y. — The  lowest  bidder  for  the  beneral  contract 
on  the  lliHchiiison  High  School  was  R.  T.  Ford  Co..  Roclu-st.  r. 
at  $740,000.  (^ther  bidders  were:  The  Durolithic  Co..  Buffalo, 
general  i-onstruction.  $567,000:  John  W.  Danforth.  heating 
and  v.-ntilatlng.  $101,998:  George  H.  Soffell.  plumbing  a  id 
draining.  $37,000.  It  is  the  desire  of  the  High  School  Com- 
mission that  the  cost  shall  not  exceed  $700,000.  Action  by 
the  Commission  and  the  Common  Council  will  be  taken  at 
once.      Noted    Feb.    13. 

.\e«v  Vorii.  N.  Y. — The  Board  of  Education.  Park  Ave.  and 
59th  St..  Boro.  Manhattan,  will  erect  a  six-story.  200xlOO-n. 
storage  building  at  First  Ave.  and  67th  St.  The  estimated  coat 
Is  $550,000.      C.    B.   J.   Snyder    is  Supt.   School    Bldgs. 

The  Kleiia  Realty  Co.  has  |)iiichased  a  site  at  Thiim)>son  St. 
and  Washington  So..  South,  upon  which  to  erect  a  l2-atory 
apartment  house.  The  estimated  cost  Is  $1,000,000.  Dominick 
Abatte  is  I'res. 

Iloraie  Mann  School  has  raised  a  fund  of  $300,000  and  will 
erect  school  buildings  i.t  246th  St.  and  Broadway.  Henry  C. 
Pearson   is  Principal. 

The  Supreme  Lodge  of  the  Loyal  Order  of  Moose  la  plan- 
ning the  erection  of  a  five-story  club  house  in  the  vlclnlt,V 
of  Columbus  Circle.     The  estimated  cost  Is  $500,000. 

♦  The  contract  has  been  awarded  to  the  WILLIA.M  CROW 
CONSTItUi'TIoN  CO..  for  the  construction  of  the  library 
building,  to  be  erected  at  535  West  179lh  St.,  for  the  New 
York    I'ubllc    Library,    Bryant    Park.      Noted  .Ian.    23. 

Plans  have  been  completed  by  L.  A.  Abramaon.  37  Liberty 
St.,  Arch.,  for  the  construction  of  a  ten-story  Y.  M  l-l.  A, 
building,  100x100  ft.,  lit  lioth  St.  and  Lenox  Ave.  Tin-  esti- 
mated  cost    Is   $250,000. 

Plans  are  being  prepared  by  fb-orge  M.  McCab.-.  Arch.,  for 
the  construction  of  a  Ifi-story  loft  building.  100x100  ft.,  at 
Seventh  Ave.  and  27lh  SI.,  for  the  Twetity-elgh'h  St.  and 
Seventh    Ave.    Really   Co.      The   cBtlmated   <-oHt    Is    $400,000 

The  Whltnev  opera  Co.  has  purchaai'd  a  alti-  at  131  Weat 
Bfilh  St.,  upon  whlih   will  be  erected  n  theater.      F.  C.   Whitney 

Plans  have  b.eii  filed  by  J.  C.  Cocker,  Arch..  2017  l''lllh  Ave., 
for  the  conHtriiclloii  of  a  slx-atory  apartment  house  iil  ISOIh 
St.  and  Fort  Washington  Ave.,  for  the  Harvey  Ri-allv  Ci..  40 
Eaal    22d  St.     The  estimated  cost  la  $150,000. 


Miirch  c.  i:»i:! 
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fie-jv  Koflu-lle,  1\.  \. — We  are  onicially  advlsi'd  that  blUH 
will  lie  ifcilvid  until  Mar.  10.  by  Uiuzch  &  Kolib.  Arc-h.  1133 
llioadway,  N.  V..  (or  the  construttlon  of  a  i'arlBli  Hiiu»e  for 
St.   I'auls    I'arish.      Estimated   cost,    $riO.I)(i(l. 

\Vhl«c  IMiiliiH,  N.  Y. — rians  have  beiii  prepared  by  MeKiiii. 
M.ad  i«  Wliite.  Arehs.,  IBO  Flftli  Ave.,  New  Yi.rk,  for  the  eoii- 
»(riictioii  of  the  Winifred  Mastersoii  Burlte  Foundation  Home 
fur    Convaleseents    at    White    Plains.      The    estimated    cost    1h 

Jl.OUII.IHHI. 

+  Ilnyonnp,    ;V.    J. — The    Board    of    Kdueatlon    has    awarde<l 

contraels  for  the  erection  of  ii  n  addition  to  Publle  School 
No.  tl  a.s  foIif)Us:  ( i.ii.iM  I  <-onst  luetion.  AHKl.  BOTTOM  * 
SONS.  I'hiiM.l.lphia.  I'.nii..  $11:!.(i:m;;  lu.atinK  and  ventllatlnK 
plant.  MeiilNMOSS  .V  Co..  i 'it t.sljurK h.  Penn.,  $21,999:  plumh- 
inK.  (JliOKGK  .1.  Toi;i.\.  I'laintield.  N.  ,J.,  $5769;  electrical, 
work,  BKAVEU  ENGINEEUINU  CO..  Newark.  N.  J.,  $2141. 
Noted  Jan.  9. 

Bloaimfleld.  IV.  J. — Plans  have  been  filed  by  George  M.  Cad- 
mus, for  the  construction  of  a  three-story  brick  bulldlnK  on 
Washington  St.,  for  Joseph  Green.  The  estimated  cost  is 
$50,000. 

+J»T»ry  Cily,  N.  J. — St.  Aeean's  Church  has  awarded  a 
contract  for  the  erection  of  a  new  church  and  school  build- 
1ns  on  Tuers  Ave.,  to  the  M.  T.  CONNOI^LY  CONTRACTINii 
CO.,  17th  St.,    Jei-sey  City,  at  a  cost  of  $Sfi,!)00. 

MorriM  PlalUH.  N.  J. — Bids  will  be  received  until  3  p.m.. 
Mar.  13.  by  James  M.  Buckley,  Pros.  Bd.  of  ManaKers.  New 
Jersey  State  Hospital,  for  the  construction  of  an  addition  to 
the  Female  Nurses'  Cottage,  and  addition  to  the  laundrv 
building- 

Nenurk,  X.  J. — Irving  C.  Hopper.  Arch.,  Newark,  Is  revising 
plans  for  the  market  building,  which  will  be  two  stories  in- 
stead of  a  one-story  structure.  The  estimated  cost  is  $500,000. 
Noted    Dec.    19. 

>Voo<II>riilKe.  >'.  J. — The  Board  of  Education  has  had  plans 
prepared  by  John  N.  Pierson  &  Son.  Archs..  95  Smith  St..  Perth 
Amboy,  N.  J.,  for  a  brick  school,  to  be  erected  in  the  Avenel 
section. 

Erie,  Penn. — The  Independent  Order  of  B'nai  B'rith  has 
purchased  a  site  on  the  outskirts  of  Erie,  upon  which  a  Home 
for  Friendless  Children  will  be  erected.  Harry  Allen  Jacobs 
is  Arch..  320  Fifth  Ave.,  New  York.  The  estimated  cost  is 
$500,000. 

+Ci<>rninnt<>nii  (Philadelphia  post-office),  Penn. — The  con- 
tract for  the  construction  of  the  theater  at  Germantown  and 
Maplewood  Aves..  for  P.  G.  Nixon-Nlrdlinger,  ha,s  been 
awarded    to   P.   J.   BOAS. 

+Kntxton'n,  Penn. — The  contract  for  the  construction  of 
the  library  for  the  Keystone  State  Normal  School,  has  been 
awarded  to  the  OCHS  CONSTRUCTION  CO.,  Allentown,  Penn. 
Noted  Jan.  30. 

MoupNNen,  Penn. — J.  A.  Lohman.  Arch.,  522  Donner  Ave., 
is  receiving  bids  for  the  construction  of  a  three-storv  brick 
and   stone   clubhouse   for   Monessen    Lodge,    B.    P.    O.    E. 

Philadelphia.  Penn. — Plans  are  being  prepared  bv  PiU-her 
&  Tachau,  Archs.,  109  Lexington  Ave..  New  York,  for  the 
construction  of  a  building  at  Broad  and  Columbia  Sts.,  for 
the  Keneseth  Israel  Alumni  Association.  The  estimated  cost 
is  $100,000. 

+The  contract  for  the  construction  of  the  eight-story 
mercantile  building  at  117  North  Seventh  St..  for  Samuel  Price 
Wetherill,   has   been  awarded   to  CRAMP  &  CO. 

♦  The  contract  has  been  awarded  to  GEORGE  HOGG,  for 
the  construction  of  a  theater,  at  Broad  and  Thompson  Sts., 
'or  Kahn   &  Greenburg.      Stuckert  &   Sloan   are    Archs. 

Berman  Bros,  have  purchased  a  site  at  North  52d  and 
Stiles  Sts..  upon  which  will  be  erected  a  theatei-.  The  esti- 
mated cost  is  $100,000. 

Plans  are  being  prepared  by  Stewardson  &  Page,  Arch.. 
Philadelphia,  for  the  construction  of  the  Cleemen  Dormitory 
at  the  University  of  Pennsylvania,  as  a  memorial  to  the  late 
doctor  cleeman's   brother  Ludwic   C.    Cleeman. 

Plans  have  been  prepared  by  Pilcher  &  Tachan.  Archs.. 
New  York,  for  the  construction  of  an  alumni  building  at 
Broad   and    Columbia    Sts.      The    estimated    cost    is    $100,000. 

+  Plt(Mhursrh.  Penn. — The  contract  for  the  construction  of 
the  Baer-Kaufman  department  store  on  Smithfield  St.  has 
been  awarded  to  the  THOMPSON-STARRETT  CO.  Noted 
Feb.  6. 

The  contract  for  the  construction  of  the  Bash  building  at 
Fifth  Ave.  and  Market  St.,  has  been  awarded  to  JAMES  L,. 
STUART. 

PKtahurK'h.  Penn Frank  &  Seder  will  retnodel  the  build- 
ing on  Smithfield  St.  The  estimated  cost  is  $100,000.  Harry 
A.   Low    is    Mgr. 

Charles  Bickel.  Arch..  Mav  Bldg..  is  preparing  plans  for 
the  Concordia  Club,  which  will  erect  a  $100,000  club  house  in 
the   Schenlev   Farms  district.      The   building  will   be   65x110   ft. 

The  General  Fireproofing  Co..  which  will  build  a  three- 
story  brick  and  terra  cotta  mercantile  building  at  1006-1012 
Fifth  Ave.  for  D.  F.  Henrv.  of  the  Hotel  Henry,  will  soon  ask 
for  sub-bids.      The  building  will   be   63x112   ft. 

Plans  are  being  considered  for  a  marl\et  house  and  con- 
vention  hall,    on   the   site   of  the   present    Diamond    Sq.    market. 

Plans  are  being  prepared  for  the  construction  of  buildings 
and  improvements  to  the  Citv's  Poor  Farms  at  Marshalsea. 
The  estimated  cost  is  $850,000.  E.  R.  Walters  is  Dir.  of 
Health   and   Charities. 

+Pott(<vllle,  Penn. — The  contract  has  been  awarded  to 
the  MacARTHUR  CONCRETE  PILE  &  FOUNDATION  CO.. 
11  Pine  St..  New  York,  for  placing  the  foundation  of  the  new 
State  Armory,  in  Pottsville.  One  hundred  and  fifty-four 
pedestal  concrete  piles  will  compose  the  foundation  of  this 
building.  Walter  Mertlev  &  Sons.  Pottsville,  general  con- 
tractors.    McCormick  &  French  are  Archs. 

+ReafIinGr.  Penn. — The  general  contract  for  the  construc- 
tion of  the  school  building  at  Douglass  and  Wieser  Sts.  hat 
been  awarded  to  the  BEARD  CONSTRUCTION  CO..  Reading. 

South  Dethlehem.  Penn. — I^ehigh  Universitv  will  erect  a 
gymnasium  building.  200x240  ft  The  estimated  cost  is 
$200,000. 


\\  nNhlnicton,  Penn. — The  Board  of  Education  contemplaleM 
erectiiiK  a  hlsli-Hchool  hulldlnK  at  Eaal  Ueau  and  EaHt  Chenl- 
nut    SIM.      Till'    cHlimated   co8t    1»   $60,000. 

llnKerMliinn,  .Mil. — Thi-  Potomac  Lodfce  of  Odd  FelloWM 
contemidate  ereetlnd  a  ti-mple  on  South  Potomac  St.  Thi' 
estimated   cost   Is   $40,000. 

Ijynehliurie.  \'M.--I'lanH  h:ivi'  been  prepared  by  Mcr.,augh- 
lln  &  Johnson,  ArchK.,  Lynchburg,  for  a  bank  building,  to  In- 
erected  for  th<'  Lynchliiin;  Trust  &  Savings  Hank.  Thi-  build- 
ing, which  1h  to  hi-  (onstrucled  of  brick,  K'rra  cotta  or  marble, 
will  cost  approximately   $40,«0U. 

+  lllehm<in,  Vn. — Contracts  for  the  construction  of  the 
Administration  Building  at  Richmond  College  hav.-  been 
awarded  as  follows:  Stone  work,  to  the  WISE  GRANITE  CO.. 
brick,  FULTON  HH1CK  CO.  Cram,  Goodhue  &  FergUBon.  are 
Aiehs.,   New    York, 

WheeliuK,  \V.  Vn. — The  Wheeling  Traction  Co.  will  erect 
car    barns    at    Wheeling.      The   estimated    cost    Is    $1,000,000. 

Charlotte.  I\'.  V. — Tile  .School  Commissioners  contemplate 
erecting  a  school  building  on  thi-  site  of  the  present  South 
School  on  ICast  Morehead  St.  John  D.  McCall  is  Chn.  of 
School   H(l. 

\\'lnNton-.'<aiem,  N.  t'.- — Plans  have  been  prepared  bv  P. 
Thornton  Mayre.  Arch.,  Atlanta,  Ga.,  for  the  construction  of 
a    hospital   at    Winston-Salem.      The   estimated    cost    is   $90,000. 

St.  .MatthenH.  S.  «'.— Bids  will  be  received  until  noon.  Mar. 
IS.  by  J.  S.  Wanamaker.  Chn.  of  Court  House  Comn..  for  the 
construction  of  thi-  Calhoun  County  court  house  and  Jail 
buildings.  William  A.  Edwards  Is  Arch..  632  Candler  Bldg.. 
Atlanta,    Ga. 

+  -VthenN,  Ua. — The  contract  has  been  awarded  to  LITTLE 
&  CLECKLEY,  Annlston,  Ala.,  for  the  construction  of  the 
court  house  for  Clark  County  at  Athens.  Estimated  cost. 
$155,000.      Noted   Feb.    13. 

.Atlanta.  <in.- — Bids  will  be  received  until  noon.  Mar.  10,  by 
Shattuck  it  Hussey,  Arch.s.,  Atlanta,  for  the  construction  of 
an   eight-stoiy    Y.    M.    ('.    A.    building. 

AuKUMta.  tia. — .St.  Joseph's  College  is  having  plans  pre- 
pared by  f!.  Lloyd  Preacher,  Arch.,  Augusta,  for  the  construc- 
tion   of    a    brick     college    building.      The    estimated    cost    l« 

$100,000. 

+  Mlaml.  Fla. — The  contract  has  been  awarded  to  WIL- 
Ll.AM  A.  OTTER,  for  the  construction  of  the  two-story  build- 
ing to  be  known  as  the  Townley  Block.  The  estimated  cost 
is   $122,000. 

+TallahaMNe,  Pla. — The  contract  has  been  awarded  to 
GEORGE  A.  CLAYTON,  Atlanta,  Ga..  for  the  construction  of 
a  bank  and  office  building  for  the  First  National  Bank,  of 
Tallahasse.    Fla.      Tht-   estimated  cost   is  $50,000. 

Tarpon  Sprinea.  Fla. — The  Tarpon  Springs  Hotel  Co.,  re- 
cently incorporated,  will  erect  a  hotel  at  Tarpon  SprlngS- 
The  estimated  cost  is  $60,000.     J.  K.  Chenev  is  Pres. 

+  Ne«-  OrleanH.  I.n. — The  contract  has"  been  awarded  to 
GEORGE  J.  GLOVER,  for  the  construction  of  the  annex  to 
the  Hotel  Dieu.  About  $500,000  w^iU  be  expended  on  im- 
provements. 

JaekHon,  Tenn. — The  Merchants'  &  Manufacturers'  Asso- 
ciation contemplates  the  erection  of  an  auditorium  and  city 
hall.      The   estimated    cost    is   $100,000. 

+  MemphlN,  Tenn. — The  contract  has  been  awarded  to  the 
ALEXANDER  CONSTRUCTION  CO.,  for  the  construction  of  a 
five-story  and  basement  warehouse  for  E.  C.  Atkins  &  Co. 
Noted   Jan.    16. 

LanrencehurK,  Ky. — Bids  will  be  received  until  3  p.m.. 
Apr.  8.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.. 
Washington,  D.  C,  for  the  construction  of  the  U.  S.  post  office 
at  Lawrenceburg. 

Padueah.  Ky. — The  Palmer  Hotel  Co.  have  had  plans  pre- 
pared for  the  construction  of  a  ten-storv  hotel  at  Fifth  and 
Broadway  to  replace  the  Palmer  House.  The  estimated  cost 
is   $300,000. 

Akron.  Ohio — Bids  will  be  received  by  the  Board  of  Educa- 
tion until  Mar.  13,  for  the  erection  of  a  West  Side  high- 
school. 

Bellaire,  Ohio — The  City  will  erect  a  three-storv  and  base- 
ment city  hospital.  The  estimated  cost  is  $50,000.  F.  L. 
Packard,  New  Haven  Bldg.,  Columbus.  Ohio  is  Arch.  Bids 
will   be   received   until   Mar.   15. 

+C'arrollton,  Ohio — Bids  were  received  Feb.  24.  for  the  school 
at  Carrollton.  as  follows;  E.  K.  Hibbs.  $47,250:  Charles  P. 
Kircher.  .Athens.  $47,076;  E.  E.  BOPE.  Columbus.  $41,777 
(awarded  contract);  and  George  Katt,  Lorain.  $45,924.  Noted 
Dec.    19. 


Hhrinelnnatl.  Ohit. — Harrv  Hake  and  Chas.  Kuck.  Archs.. 
Provident  Bank  Bldg..  Cincinnati,  have  awarded  contract  for 
ornamental  iron  and  bronze  work  for  the  telephone  com- 
pany's new  building  at  Fourth  &  Hammond  St.  to  the 
NOELKE-RICHARDS  IRON  WORKS,  of  Indianapolis.  Ind. 

Cleveland.  Ohio — Bids  will  be  received  until  noon.  Mar.  15. 
by  (~'has.  .Ammeimnn.  Clk..  Bd.  of  Education,  for  the  con- 
struction of  an  addition  to  the  Rnzelle  School.  'U'illard  Hirsch 
is   Arch..   1302   Swetland   Bldg-..  Cleveland. 

St.  .John's  Hospital  will  f^rect  a  new  hospital  building. 
The  estimated  cost  is  $165,000.  M.  F.  Bramley  is  Chn.  of  the 
Bldg.    Fund. 

Kienton.    Ohio — Bids    are    being    received    by    E.    G.    Carey. 

Countv  Audr..  Kenton,  for  the  construction  of  a  two-story 
and  basement  court  bouse  at  Kenton.  The  estimated  cost  is 
$275,000.  Kichards,  McCarty  &  Bulford.  Columbus.  Ohio,  are 
Archs. 

+Xorwoo<l.  Ohio — The  contract  for  the  construction  of  the 
theater  on  Montgomery  Road,  for  the  Norwood  Theater  Co.. 
has  been  awarded  to  the  OHIO  BUILDING  &  CONSTRUC- 
TION CO 

Springflelil.  Ohio — Bids  will  be  received  until  noon.  Mar. 
13.  bv  W.  H.  Holmes,  Clk..  Bd.  of  Education.  Springfield  City 
School    District,    for    the    construction    of   an    addition    to    the 
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Sprinefield   High    School.      Albert    Pretzingrer   &   E.    P.    Mussel- 
man  are  Archs..  1126  Reibold  Bldg..  Dayton,  Ohio. 

+«tenbenTllle.  Ohio — The  contract  for  the  construction  of 
the  church  for  the  New  Westminster  Congregation  has  been 
iwarde.1  to  CHARLES  J.  GOERMAN,  Butler,  Penn..  at  $85,600. 
Noted  Jan.   9. 

Toledo,  Ohio — The  Toledo  Humane  Society  will  erect  a 
building.  The  estimated  cost  is  $75,000.  Walter  F.  Brown  is 
Pres. 

TroT.  Ohio — The  citv  will  erect  a  three-story  and  base- 
ment high  school.  The  estimated  cost  is  $125,000.  F.  L. 
Packard,    Tew    Hayden    Bldg..    Columbus,    Ohio,    is    Arch. 

I'nlor.  Furnace,  Ohio — Bids  will  be  received  by  the  Board 
of  Education  until  Mar.  26,  for  the  erection  of  a  two-story 
school. 

VouiiKHtown,  Ohio — Plans  have  been  completed  for  a  six- 
or  seven-story  terminal  furniture  warehouse  to  be  built  for 
the    JIauser    Warehouse    Co.      Noted    Jan.    9. 

Gary,  Ind. — H.  A.  Vossler;  R.  O.  Johnson,  P.  H.  Stevens. 
and  H.  A.  Paine,  are  planning  the  erection  of  a  public  mar- 
ket at  Seventh  Ave.  and  Massachusetts  St.  The  estimated 
cost  is  $100,000. 

South  Bend,  Ind. — The  South  Bend  Lodge,  Knights  of 
Pythias  will  erect  a  lodge  building.  The  estimated  cost  is 
$75,000.      Albert   Slick   is   Chancellor   Commander. 

+Detrolt,  Mich. — The  general  contract  has  been  awarded 
to  SCHMEID  SISM.AN  CO.,  3S5  Beaufait  Ave.,  for  the  con- 
struction of  a  four-story  brick  and  steel  warehouse  for  the 
Crowlev-Miller  Co.    Fuller  Claflin   is  Arch..    Elks   Temple   BldMT. 

Wells  D.  Butterfleld.  Arch.,  601  Stevens  Bldg..  will  receive 
bids  after  March  7  for  a  reinforced  concrete  building  on 
Gratiot  and  Farrer  Sts.,  to  be  occupied  by  Louis  Liggitt  & 
Co.,  Druggists. 

ChleaRO,  III. — Plans  are  being  prepared  by  George  S. 
Kingsley  Arch.,  for  the  construction  of  a  nine-story  oflRce 
building  at  105  North  Dearborn  St.  for  Max  L.  Brede.  The 
estimated   cost    is   $300,000. 

Plans  have  been  prepared  by  George  C.  iMmmons,  Arch., 
for  the  construction  of  a  nine-story  reinforced  concrete 
warehouse  at  the  Chicago  River  between  North  Clarke  St. 
and  La  Salle  Ave.,  for  Reid,  Murdoch  &  Co.  The  estimated 
cost   is   $1,000,000.  ^^    ^         ^  „    ^         ,      . 

Plans  have  been  prepared  by  D.  H.  Burnham  &  Co.,  Archs., 
Chicago,    for    the    construction    of    a    building      "    "     -"^     ""• 

Ave.    and    Qulncy    St.,    for    David    Ma '"'-" 

is   $250,000. 

Peoria,  III.— The  Illinois  Traction  system  will  erect  a 
terminal  on  the  site  of  the  old  National  Hotel.  The  esti- 
mated cost   is  $350,000.     H.   E.  Chubbuck  is  Vice-Pres. 

Sooth  fhlcauo.  III. — Bids  will  be  received  until  3  p.m..  May 
2  bv  Oscar  \Vend>-roth,  Superv.  Arch..  Treasury  Dept..  Wash- 
ington, D.  C,  for  the  construction  (including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and  wiring,  in- 
terior lighting  fixtures  and  approaches)  of  the  U.  S.  post 
office  at  South  Chicago. 

+Medrord,  Win. — The  general  contract  for  the  construction 
of  the  new  three-storv  court  house  of  brick  and  stone  has 
be.  n  awarded  to  the  HTTTTER  CONSTRUCTION  CO.,  Fon  du 
Lac,   Wis.,   at   $57,203.   Noted   Dec.    5. 

CONTK.VfT    PRICES 

fonerele  Sewer — New  York,  N.  Y.— Bids  for  constructing 
sewers  and  appurtenances  in  Lacombe  Ave.,  between  the 
Bronx  River  and  Bronx  River  Ave.,  and  in  other  streets,  were 
received  by  Cyrus  C.  Miller,  Pres.  Boro.  The  Bronx,  Jan.  15. 
as  follows:  (A)  Rodgers  &  Hagerty,  Inc.;  ( B)  John  J.  Hart; 
(C)  Frast-r,  Brace  &  Co.;  (D)  F.  V.  Smith;  (E)  Ryan  &  HeiUy 
Co. 


Milwaukee,  Wis. — Plans  have  been  completed  bv  Arch. 
Van  Ryn  &  De  Gelleke  for  the  new  Riverside  High  School, 
at  Folsoni.  Newhall  St.  and  Bartlett  Ave.  The  estimated 
cost   is   $425,000. 

A  16-story  office  building  will  be  erected  by  the  Camp 
estate  at  East  Water  and  Wisconsin  Sts..  to  replace  the  pres- 
ent five-story  structure.     The  estimated   cost   is  $1,750,000. 

Milwaukee.  ^Vis. — The  Plankinton  Estate,  will  erect  build- 
ings at  Second  and  Wells  St.  The  estimated  cost  is  $4,000,- 
000.      George    W.    Harvey.    Milwaukee    is    interested. 

Shehoyean,  Wis. — Plans  have  been  prepared  by  W.  C. 
Weeks.  Arch.,  for  the  construction  of  a  three-story  brick 
city   hall,    150x56   ft. 

Den  Moines,  loiva — James  M.  Pierce,  publisher,  will  erect  a 
buiKlins  at   Third   St.  and  Grand  Ave.     The  estimated  cost  is 

.\aii.shwauk.  Minn, — Hunt,  Sullivan  &  Kelly,  Archs..  Du- 
luth.  will  erect  a  school  at  Keewatin  estimated  to  cost  $60,- 
000.  and  an  addition  to  the  Naushwauk  school  estimated  to 
cost  $40,000. 

Boonville,  Mo. — Bids  will  be  received  until  3  p.m..  Apr.  11. 
by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  the  U.  S.  post  office  at  Boon- 
ville. 

St,  Louis,  Mo. — The  Kingston  Investment  Co.  will  erect  a 
three-story  mercantile  building  at  617  Locust  St.  The  esti- 
mated  cost   is   $60,000. 

Little  Rock.  Ark. — Plans  have  been  prepared  by  Theodore 
Sanders.  Arch.,  for  the  construction  of  a  three-story  mer- 
cantiK-  building  at  Second  and  Scott  Sts.  The  estimated  cost 
is  .fSO.OOO. 

Dallas,  Tex. — Sears,  Roebuck  &  Co.,  of  Texas,  will  erect  .i 
ten-story  building  at  South  Lamar,  Arnold  and  Bellevue  Sts. 
The   estimated  cost  is   $625,000. 

+Fort  Worth,  Tex. — The  contract  for  the  construction  of 
the  live-story  reinforced  concrete  and  brick  building  at  Fifth 
and  Throck-morton  Sts.,  for  the  Denver  Investment  Co.,  has 
been    awarded    to    the    TEXAS    BLMLDING    CO. 

+HouMton,  Tex. — The  contract  for  the  construction  of  the 
si.x-story  hotel  at  La  Branch  St.  and  I'reston  Ave.,  has  been 
awarded   to   the   CENTRAL  CONSTRUCTION   CO. 

Denver,  Colo. — Plans  have  been  prepared  by  Edbrooke  & 
Horn.  Archs.,  Denver,  for  the  construction  of  an  11 -story 
apartment   house  at   14th  Ave.  and   Lincoln  St.      The   estimated 

cost   is  $225,000. 

+Senttle,  AVash. — The  contract  has  been  awarded  to  the 
RAYMOND  CONCRETE  PILE  CO..  New  York  and  Chicago, 
for  placing  Standard  Raymond  concrete  piles  for  the  foun- 
dation of  the  freight  house,  for  the  Oregon-VVashlngton 
R.R.    &   Navigation   Co.      Noted    Dec.    12. 

Spokane.  Wash. — Mrs.  L.  Dessert  is  planning  the  erection 
of  an  eight-story  hotel,  at  First  and  Post  Sts.  The  estimated 
cost   is   $300,000. 

Fresno,  Calif P.  M.  Roessler  will  erect  a  building  at  Tul- 
are and  L.  Sts.     The  estimated  cost  is  $100,000. 

Fresno,  Calif — The  foUowi.ig  bids  were  opened  by  the 
Citv  Council  for  completing  the  Rowell  Auditorium:  H.  A. 
Hansen.  $41.SS7;  Trewhitt  &  Shields,  $40,846:  McElroy  &  Rig- 
gins.    $35,600. 

Los  .VnKeles,  Calif. — The  Biescar  Estate  will  erect  an  S- 
storv  reinforced  concrete  hotel  at  the  northwest  corner  of 
Eighth  and  Hope  Sts.  W.  J.  Saunders.  801  International 
Bank   Bldg..   is  Arch. 

+Oakland.  Calif. — The  contract  has  been  awarded  to 
BOYD.  KRHR  ,.<c  McLEAN.  San  Francisco,  at  $48,800.  for  the 
conslriKtion  of  the  sch.iol  at  54lh  and  Market  Sts;  and  the 
VAN  S.\NT-H<iUnHT<iN  CO.,  San  Francisco,  at  $66,468,  have 
the   contract   for  the   I'erry  St.  school   building.     Noted  Feb.   6. 
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Snn  ni«-B€>,  fnMf.-C.iiiK.-  10.  Hart  will  erect  an  .-iKlit- 
storv  ofike  biiHdlmr.  100x150  It.  at  ElKhth  and  D  Sts.  Tti.' 
.■stlmat.-d  cost  is  $350,000.  The  MacPrary  Co.  is  Arch.,  l>iis 
AiiKelfS,   Calif. 

.Snn   FniiH'ljio: ,   I'allf Hcald's    Huslnoas    CoUocc   will    en  .  t 

a  $100,000  reinforced  concrete  buildin^r  at  Van  Ness  Ave.  ami 
Post  St.  Slyvain  Scitnaittacher,  First  National  Banlc  HiilK.. 
is   Arch. 

Bids  will  be  received  until  11  a.m.  March  11,  by  the  lUilld- 
ins  and  (IrtMindn  Conimittee  of  the  Panama- Pacific  Interna- 
tional Exposition  Co.  415  Exposition  Bids'.,  Pine  and  Battery 
■•^ts.    for    the    construction    of    the    Education    Building. 

San  Krnnolsfr,  C'lillf. — Henry  11.  Myers.  Arch.,  Kohl  "Idu.. 
IS  preparlnu-  plans  for  thi'  construction  of  a  Hve-sto:v  and 
basement  Class  C  store  and  hotel,  to  be  erected  at  Eddy  and 
Tavlor  Sts.,  for  Mary,  and  Josiph  Hyman.  The  estimated  cost 
is  $130,000 

+The  following  contracts  have  been  awarded  by  Miller 
and  Colmesnil,  Lick  BIdg..  for  the  construction  of  a  rein- 
forced concrete  store  and  office  bviildinK'  for  the  Realty  and 
Hebuilding  Co.  at  the  enimr  of  Turk  and  I''nini(ire  Sts.;  Lath- 
ins  and  plastering-.  LVUKN  .\N|i  1!I;H 'K ICI ..  2r.:i  Pell  St.,  $13.- 
OliO;  Sheet  metal  work.  WliSTlOit.X  FfKN'.XCE  .\NI)  CoKNiCE 
WORKS.  I(il5  Howard  St..  ?3350;  I'lunibinK,  CONKiiN  AND 
BAND,  31S  Ellis  St.,  $11.S69;  Concrete  work,  A.  LYNCH.  1S5 
Stevenson,    St.,    $40,270.      Noted    Feb.    13. 

Snnta  KoMa,  Calif. — The  lowest  bidders  for  the  construction 
of  the  city  hall  were  as  follows:  General  contract,  G  I'laKher 
&  Wygant.  $25,250;  structural  steel.  Ralston  Iron  Works. 
$4253;  vault  and  cell  work.  M.  G.  West  Co.,  $2766;  heating. 
J.  Q.  Sutton  Co.,  $1770.     Noted  .Ian.  9. 

Ottawa,  On*. — The  Government  estimates  for  the  ensuing 
year  provide  two  million  dollars  for  new"  departmental  build- 
ings in  Ottawa;  also  an  item  of  $50,000  for  a  new  drill  hall, 
in  addition  to  this,  plans  are  being  prepared  for  a  five-story 
;idditlon  to  the  city  post  ofRce.  on  which  work  will  be  started 
eai'ly  in  the   spring. 

Plans  are  being  prepared  by  the  Wallace  Realty  Co.  for 
the  erection  of  a  ten-story  building  on  Queen  St.,  Ottawa. 
\\'ork   will   commence   early   in    the   spring. 

ReKTlna,  Sask. — Down  &  Vallance.  Archs..  Montreal,  Que., 
have  prepare  plans  for  the  construction  of  a  building.  175x60 
ft.,    for    St.    Chad's   College.      The    estimated    cost    is    $1,000,000. 

THE   RIVER    AlVD    HARBOR    B1I,I. 

The  appropriations  for  River  and  Harlior  improvement 
were  as  follows: 

Maine:  Bar  Harbor,  $10,000;  Deer  Island  thoroughfare. 
$40,000;  Carvers  Harbor.  $16,000;  Pepperells  Cove.  $6.'?.400; 
Portland.  $150,000;  Kennebeck  River,  $30,500;  Medomak  River. 
$17,000;    St.    Croix    River,    $75,000. 

■Vermont:  Burlington,  $2000;  Narrows  of  Lake  Cham- 
plain,  $6000. 

Massachusetts;  Boston.  $25,000;  Hvanne's.  $25,000;  Lynn, 
$.S4.000:  Nantucket,  $51,312;  Newburvport.  $25,000;  Plymouth 
$S3.500:  Pollock  Rip  Channel,  $125,000;  Merrimac  River  $10.- 
000:  Mystic  River,  below  mouth   of  Island  End   River.   $25,000. 

Rhode  Island:  Block  Island,  harbor  of  refuge.  $50,000; 
Point  Judith,  harbor  of  refuge,  $100,000;  Providence  River 
and   Harbor,    $264,800;    Pawcatuck    River.    $6000. 

Connecticut:  Pivemile  River.  Gri-enwich  Harbor.  West- 
port  Harbor  and  Sangatuck  River.  $5000;  Milford,  $5000;  New 
Haven.  $90,000;  Mystic  River.  $8160:  Thames  River,  $12,000; 
Connecticut  River,  below  Hartford.  $15,000:  Housatonic  River, 
$20,000. 

New  York:  Buffalo.  $167,375;  Cape  Vincent,  $36,000; 
Plushing  Bay.  and  channel  to  Main  St.  bridge.  $255,700;  chan- 
nel in  Gowanus  Bay,  Bay  Ridge  Channel  and  Red  Hook 
Channel.  $300,000;  Great  Sodus  Bev.  $4000;  Great  South  Bav. 
$5000;  .lamaica  Bay.  $300,000;  Mattituck.  $10,000;  New  York, 
$200,000:  Ogdensburg,   $37,970;   Olcott.   $4000;   Oswego,   $110,000; 

HlKbivays — New  York.  N.  Y. — Bids  for  con-structing  vitri- 
fied brick  block  highways  around  the  Ash'^lf'n  Reservoir. 
Contract  134.  were  received  bv  the  Board  of  Water  Supply. 
.Ian.  21.  as  follows;  rA)  .A.  L.  Guidone  &  Co.:  (B1  .Tohn  E.  Cori- 
salus;  (C)  Booth  &  Piinn,  Ltd.:  (D)  Samuel  Bfskin;  (E)  Mac- 
Arthur  Bros.  Co.;  ( P)  Charles  W.  Blakeslee  &  Sons;  (G)  Win- 
ston &  Co.;  (H)  P.  W.  Stier:  (I)  J.  F.  Cogan  Co.:  i.I)  .Toseph 
Di   Benedetto. 


Pl.iUHlniiK.  $41100;  I'.irt  ChcHler.  $15,000;  Iton.Ioiit.  $15000: 
SaiiK.rtii-H.  $2500;  Itrimx  Ulxer.  tl30.IHMI;  BrownH  Ci'i'ck,  $10,- 
000;  East  Chi-Hter  I'n-ek.  $20,000;  HeniovliiK  ..bHlructlntiH  In 
lOast  lllver  and  Hell  Gale,  $251). 000;  HHrliiii  Itiver,  lln&.ooo; 
llndHon  River,  f  1,000, IIIIO;  Hudson  HIver  Channel.  $200,0110; 
Newtown  Creek.  $.10,000;  WupplnK.  r  Creek.  $3500;  WeHt- 
chester    Crei'k.    $12,000;    Slaten    Island    Sound.    $630,000. 

New  .Jersey:  Keyport  I!arb<ir.  .Vlalawan  Creek,  Uurltan 
Riv.'r.  South  Kivi-r,  Shoal  Harbor,  Compton  Creek  iinil 
Clie.M.tiuaki'  Creek,  $33,500;  Karllan  Bay,  $20,000:  AbBicon 
Cr.-.k.  $1600;  Absecon  lilit.  $45,000;  Alloway  Creek,  $.1000; 
C.iopir  Itiver.  $5000;  Elizabeth  Ulver.  $15,443:  Hackensaek 
Uiv.r.  $50,000;  Mantua  Creek.  $15,000;  .Miurlce  lllver,  $30,000: 
N.vvark  Bav  and  Passaic  Kiv.  r.  $;i000,000;  Raccoon  Creek, 
IKi.'Hio;  Salem  Klver,  $15,000;  Shr.wsbury  Hlver.  $10,000;  Tomu 
Ulv.r,  $1000;  Tuckerton  Creek.  $5000;  WoodbrldKe  Creek, 
$:iooo;  Woodbury  Crck,  $38,000;  Delaware  Uiver,  above  La- 
bor St.,  Trenton,  $114,000;  from  Labor  St.,  Trenton,  to  Alle- 
gheny Ave.,  Philadelphia.  Penn.,  to  the  sea,  $1,750,000:  in  all, 
$1,884,000, 

Pennsylvania:  Pittsburgh,  $5000;  .Uleghi'ny  River.  $2500. 
for  mainti'nance:  Allegheny  River.  $300,000:  Monongahela 
River.    $178,200;    Delaware    River.    (See    .New    .Iirsty). 

Delaware:  Wilmington.  $30,000;  .\ppo(iuinlmink,  Murder- 
1:111  and  MIspillion  Rivets.  $27,000:  Broad  Creek  River.  $2000; 
Uroadkill  River.  $5000;  Lelpslc  River,  $5000;  Little  River. 
.?100(1;  Saint  .lon.s  River.  $5000:  Inland  waterway  between 
Kehoboth    Bay   and    Delaware    Bay.    $41,725. 

Maryland;      Nanticoke    River.    $3600:      Baltimore.     $?05.250: 

Harbors  at   RockhaH,   Qi nstown,  Clalrborne  and  Cambridge, 

and  the  Chester.  Choptank.  Warwick.  Wieomic).  P.-comoK-. 
La  Tiappe  and  Mannkin  Riv.Ms.  and  Tyaskin  Creek,  $33,510: 
Susquehanna  River,  above  and  below   Havre  de  Grace.   $51,230. 

District  of  Columbia:  Anacostia  River,  $75,000;  Potomac 
River  at  Washington,  $30,000:  at  Lower  Cedar  Point.  Md., 
$3000. 

Virginia;  Ncrfolk,  $195,500:  Elizabeth  River  (Western 
branch).  $82,000:  James  River,  $75,000;  Matlaponl  and  Pa- 
munkey  Rivers  and  Occoquan  Creek.  $15,000;  Onancock  River. 
$1000:  Pagan  River.  $1000;  Rappahannock  River,  $25,000: 
Upper  Machodoc  Creek,  $3200;  Inland  waterway  from  Nor- 
folk to   B.'aufort   Inlet.   N.   C,  $800,000. 

North  Carolina:  Beaufort.  $3000:  Beaufort  Inlet,  $10,000; 
Inland  waterway  (See  Virginia);  horpor  of  refuge.  Cape 
Lookout,  $500,000:  Morehead  City.  $2000;  Bav  River.  $1000: 
Cape  Fear  River,  at  and  below  Wilmington,  $352,940;  Fishing 
Creek.  $1500;  Neuse  and  Trent  Rivers.  $12,000:  New  River 
and  watjrways  to  Beaufort.  $5000;  Northeast.  Black  and  Cape 
F.<ar  Fivers,  above  Wilmington.  $12,000;  Shallotte  River. 
$9S45;  South  River,  above  Aurora.  $6092.20:  Swift  Creek.  $500: 
Waterways  connecting  Core  Sound  and  Beaufort,  $20,000: 
Waccanaw    River.    $30,000. 

Soutli  Cai'.iiina:  Charleston.  $71,616:  Winyah  Bay.  $65,- 
000;  ("...iKil  I'.e.lee  River.  $15,000;  Archers  Creek,  $25,000: 
Santee  an. I  Wateree  Rivers,  and  the  ConGaree  River  as  far 
as  the  G.Twnis  St.  bridge.  Columbia.  $60,000:  Waterways  be- 
tween Charleston  and  -Mlegator  Creek,  and  between  Charles- 
ton  and   McClelanville.    $25,000. 

Georgia;  Brunswick,  $33,250:  Savannah.  $345,000:  At- 
taniaha.  Oconee  and  Ocmulgee  Rivers.  $40,000:  Fancy  Bluff 
Creek,  connecting  Turtle  River  and  Brunswick  Harbor  with 
the  Little  Satilla  River.  $8000;  Flint  River.  $15,000:  Satilla 
River,  between  Burnt  Port  and  Wavcross.  $10,000:  Savannah 
River,  above  Augusta  $3470;  below  Augusta.  $12.5.000;  at 
Augusta.  $60,000:  Chattanooga  River  below  Columbus  $80.- 
000;  Coosa  River,  $136,000:  Waterway  between  Savannah  and 
Fernandina,    Fla..    $100,000. 

Florida:  Channel  between  Saint  Johns  River  and  Cum- 
berland Sound.  $50,000:  protecting  shore  of  .\nastasia  Island. 
$15,000;  Apalachicola  Bay.  $20,000;  Charlotte.  $4000;  Channel 
from  Clearwater  Harbor  through  Boca  Ceiga  Bay  to  Tampa 
Bay.  $?n00:  Fernandina.  $40,000;  Hilisboro  Bav.  $100,000;  Kev 
West.  $15,000;  Miami.  (Biscayne  Bay).  $100,000;  Saint  Josephs 
Bay.  $10,000;  Saint  Lucie  Inlet,  $100,000;  St.  Petersburg.  $1500: 
Sarasota  Bay.  $13,000;  Tampa  Bay.  $9000;  Channel  from 
Apalachicola  River,  $700;  Caloosahatchie  River.  $2000;  Crystal 
River,  $2000;  Holmes  River,  $2500;  Indian  River,  between 
Goat  Creek  and  Jupiter  Inlet.  $22,000:  Lake  Crescent  and 
Dunns  Creek.  $25,000;  Manater  River.  $5000;  Orange  River. 
$1000:  St.  Johns  River,  from  Jacksonville  to  the  ocean  $550.- 
000;  from  Jacksonville  to  Palatka.  $19,600  and  from  Palatka 
to    Lake    Harney,    $42,200;    Withlacoochee    River,    $5000. 

Alabam-i:  Choctawhatchee  River.  $9000:  'Escambia  and 
Conecuh  Rivers.  $8000:  Mobile  bar.  $20,000;  Mobile,  $255,000- 
Alabama  Riber.  between  Montgomery  and  Wetumpka,  $100.- 
000;  Black  Warrior.  Warrior  and  Timbigbee  Rivers,  $1  338  - 
500:  Tombisfbee  River,  from  the  mouth  to  Walkers  Bridge. 
Miss..  $27,500;  Channel  connecting  Mobile  Bav  and  Mississippi 
Sound.   $20,000.  •  .  i^i^ 

Mississippi:  Tombigbee  Biver.  (See  Alabama);  Biloxi 
$5000:  Gulfport.  $87,000:  Horn  Island  Pass.  $5000:  Pascagonta 
$110,000:  Big  Sunflower  River.  $120,000;  Pascagoula  and  Leaf 
"' ■"  '  "" 1    River,    below    Rockport.    $37,000;    Tazoo 


Rivers.    $14,000; 
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07,000  lin.ft.  nf  road  exeavation  and  cra.liiv 
45,000  cu.yd.  earth  excavation 

1.000  cu.yd.  roclt  excavation.  -  . 
.'10,000  cu.yd.  broken  stone. . . .  

S.OOO  cu.yd.  broken  stoDP  rrp'-'^'^ni 

60,000  cu.yd.  concrete  m.isonrv'  pavement  foun- 
dations   

6,000  cu.vd.  concrete  r'«sonry 

96,000  bbl.  Portland  .-.iT"-t 

4.'5,0OO  sq.vd.  ■vitrified  brick  pavement 

4,000  cu.vd.  dry  ruhblr  masonry 

.«.000  lin.ft.  \'itrificrl  pipe 

1.50O  sq.it.  flacgilie.    

S5  M  ft.  B.M.  timber  and  lumber 

40  concrete  post^s 

10.000  lb.  cast  iron.  wrouKlit  iron  and  steel 

70.000  lin.ft.  Euard-rails  and  fences 

OO.OOO  lin.ft.  painting  guard-rails  and  fences.'.  . 

Totals 


3  m 

2.00 

2,00 

1  25 

3  00 

2  00 

3  00 

1  25 

.. 

2.00 

l.TO 

1  00 

1  .37 

2  00 

2  73 

1  .50 

1.7d 
2  oO 

.^> 

2  .50 

4,00 

4  00 

2  81 

4.00 

3  25 

3  00 

3  75 

3  60 

3  14 

3  .50 

3  00 

2  .56 

3  90 

4.95 

4. 50 

3  42 

6  00 
12  00 
2  20 

2  .30 

3  CO 

4  00 

5  50 

5  50 

5,00 

10  00 

6  SO 

8.00 

12  00 

7  50 

1.68 

2  31 

1  75 

1  88 

2.!5 

2  26 

1.80 

2  32 

2  42 

2  OS 

2  17 

2,15 

2  44 

3  75 

3  50 

1  .50 

2  .50 

3  00 

3  90 

3  00 

2,87 

,30 

20 

.50 

31 

40 

4.5 

25 

16 

1.00 

,20 

1.5 

20 

.25 

09 

,50 

25 

60  00 

65.00 

55  00 

60  00 

60  00 

6H  00 

25  00 

OSJ 

25 

06 

1.5  00 

6.25 

10.00 

25,00 

25  00 

25  00 

6  00 

055 

,C7 

,08 

04 

25 

10 

10 

12 

.10 

22 

10 

24 

,05 

,06 

.07 

.02J 

,05 

11 

.05 

$1,301,130  $1,334,800  $1,383,755  $1,396,830  $1,426,750  $1,531,815  $1,573,300  $1,612,965  $1,631,040  $1,659,430 
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River  mouth  of  river  and  harbor  of  Vichsburgr.  fSO-"""; Jfjf ° 
River  and  tributaries.  $40,000;  removing  water  hvacinth. 
Wlorida     Mississippi.    Louisiana   and    Texas.    Jlo.OOO. 

Louisiana  Bartholomew.  Macon.  Q-Arbonne  and  Corney 
BavonsTnd  Boeuf  and  Tensas  Rivers  $16,000:  BogneFali^ 
Manchac  and  Amite  Bayons.  and  chefuncte  and  Tickfaw 
slooOBavou  Queue  de  fortue.  $1000:  Southwest  Pass.  Miss- 
issTDiRiVer  $  500,000:  Bayou  Tiche.  $40,000:  Bayou  Ver- 
mflfiSn  ?AdMe*rmentan. River.  $16,200:  Inland  waterway  from 


^    ccr.C-n"  M^'TO 


River 


Mermentan 
$190,000. 

Tennesee:        Cumberland     River 
Cumberland   River,   below  Xashvill 
Little    Pigeon    Rivers.    $15,000:   Tenness 
Alab  "     ' 


Sabine'    River.     Louisiana     and 


above     Nashville.     $5000: 
$5000:   French   Broad  and 

.„ ssee   River,    in   Tennessee. 

tuckv  above  Chattanooga.  $510,000:  be- 
tween Chattanooija  and  Browns  Island  ^1"..  $385,000;  be- 
tween Florence.  Ala.,  and  Riverton.  Ala..  $100  000  below 
Riv^rton  Ala  SllOOOO  in  all  for  Tennessee  River,  $1.10».O0O. 
^  Ohio?-  Cleveland.  $76,000:  Conneaut.  $500:  Toledo.  $105,000: 
Ohio   River,    $1,800,000;   Ohio   River,   open-channel  worK,    »a»0,- 


000. 

Indiana:     Indian 
and   Illinois,   $20,000.  

Michigan:       Arcadia.    $20,000 


,„„     .v.. v.,     .,..,- -      Marys    River, 

harbor    and    rivj-r.    Michigan    and    Wis- 


harbor,  $225,000:  Calumet  River,  Indiana 

Michigan:  .^rcaaia,  $20,000:  Cheboygan,  .»! V9?,"(i,in^''?nd' 
fort,  $3000:  Harbor  of  refuge  at  Grand  Marais,  «20,000,  Lud- 
ngton,  $5000:  Manistee,  $312,000;  Harbor  of  refuge,  Mar- 
quette Bav,  $5000;  Ontonagon,  $9000:  St.  Joseph  harbor  and 
?iver  $6000:  Sangatuck  and  Kalamazoo.  $8000:  South  Haven 
$3000-  Detroit  River.  $155,000:  Rouge  River,  $5000,  Clinton 
River,  $20,000:  Saginaw  River,  $100,000 
$500,000:  Menomin 
''°"ni"no*is1'*'"chicago,  $100,000;  Waukegan,  $18,500;  Chicago 
River,  $10,000:  Illinois  River,  $100,000:  Calumet  River.  Illi- 
nois and   Indiana,   $20,000. 

Wisconsin;  Ashland,  $40,000;  Green  Bay,  $14,000:  Kenosha 
$'•4  000-  Kewaunee,  $6000;  Port  Washington,  $4o00;  Port 
Wing  $10,000;  Sheboygan.  $237,000:  harbor  at  Two  Rivers. 
$400"  Fox  River,  $20,000:  Superior,  Wis.,  and  Duluth.  Minn., 
$375,280. 

Minnesota:  Duluth  and  Superior  Wis..  $375,280;  Warroad 
Harbor,  $2000:  Zippel  Bay,  Lake-ot-the-W  oods,  $1000:  Red 
Hiver  of  the  North,    $7500. 

Mississippi  River  Improvements:  from  Head  of  Passes  to 
the  mouth  of  the  Ohlc  River,  $6,000,000,  $100,000  of  which  is 
for  Helena  Ark.,  Examination  of  river  from  Cape  Girardeau, 
Mo  to  Rock  Island,  111.,  $200,000;  from  the  mouth  of  the  Ohio 
River  to  and  including  the  mouth  of  the  Missouri  River, 
$1  000,000;  from  the  mouth  of  the  Missouri  River  to  Minnea- 
polis Minn.,  $1,500,000:  from  St.  Paul.  Minn.,  to  Minneapolis, 
Minn  $185  000;  from  Winnibigoshish  and  Pokegama  Reser- 
voirs,   and    the    I-uch    River,    $116,000. 

Missouri  River  Improvements:  from  Kan.sas  City,  Mo.,  to 
the  mouth  of  the  river,  $2,000,000:  from  Kansas  City,  Mo.,  to 
Sioux    City.    Iowa,    $325,000. 

Missouri:     Gasconade   River,    $10,000;   Osage   River,    $15,000. 

Arkansas:  Ouachita  River,  Arkansas  and  Louisiana,  $202,- 
500-  Arkansas  River.  $48,000;  Arkansas  River  (levee  work). 
$30  1100;  Cashe  River,  $2000:  St.  Francis  River.  L'AnguilIe 
Riv.r  and  Blackfish  Bayou.  $7000;  Saline  River,  $3000;  White 
Hiv.r,  $20,000:  White  River,  at  Dewall  Bluft,  $14,000;  Black 
and  Current  Rivers,  $25,000. 

Texas-  Red  River,  $117,000;  Galveston  Channel,  $200,000; 
channel  from  Galveston  Harbor  to  Texas  City,  $500,000; 
Houston  ship  channel,  $400,000:  Port  Aransas.  $600,000;  Port 
"olivar  $50  000:  Sabinf  Pass.  $400,000;  West  Galveston  Bay 
Channel.  Trinitv  Rivei  Anahuac  Channel,  Oyster  Creek,  and 
Cedar  Chocolate,  Turt.e,  Bastrop.  Dickinson,  Drabb  and  East 
Bav  Havous,  $25,000;  Brazos  River,  from  Old  Washington  to 
Waco  $1375,000;  mouth  of  Brazo  River,  $125,000:  Trinity  River, 
1270,000;  channel  from  Aransas  Pass  to  Corpus  Christi,  $10,- 
000:  channel  from  Pass  Cavallo  to  Port  Lavaca,  $5000;  Inland 
waterway  on  coast  of  Texas,  $50,000:  Cyprus  Bayou,  $500. 

Washington:  Grays  Harbor  and  Chehalis  River.  $30,000: 
Cowlitz  and  Lewis  Rivers.  $23,500;  Grays  River,  $500;  Skagit 
River  $10,000;  Puget  Sound,  $25,000:  Inland  waterway  con- 
nectlnc  Port  Tow-.send  Bay  and  Oak  Bay,  $62,500;  Inland 
v.aterwav  connecting  Puget  Sound  with  Lakes  Union  and 
Washington,    $?000. 

.Iregon;  Coos  Bav,  $80,000:  Nehaiem  Bay,  $100,000:  Til- 
lamook Bay  and  Bar,  $100,000:  Coquille  River.  $6000:  Sins- 
law  River,  $5000;  Willamette  and  Yamhill  Rivers,  $52,000; 
■i.iquina  River,  $28>,00;  Columbia  and  Lown  Willamette 
niv.-rs  below  Portland,  $160,000;  mouth  of  Columbia  River, 
$1,000,00"  Columbia  River,  at  Cascades,  $100, "00;  Columbia 
River  between  the  Dallas  Rapids  and  Celilo  Falls,  $1,200,000; 
Columbia  River,  above  Celilo  Falls,  $60,000;  Columbia  River 
between  Bridge  port  and  Kettle  Falls,  Wash.,  $40,000:  Swake 
River,   $25,000. 

California:  Humboldt  Harbor  and  Bay.  $20,000;  Los 
Angeles,  $121,000;  Oakland.  $275,000;  San  Diego.  $423,637;  San 
Pablo  liav,  $40,000;  Mokelumne  River,  $1000:  Pltaluma  Creek 
and  Napa  River,  $18,000:  Redwood  Creek,  $3000;  Sacramento 
mid  Feather  Rivers,  $40,000;  San  Joaquin  River.  $186,132: 
Suisun  Channel,   $14,500. 

Hawaii:      Honolulu,    $225,000. 

ro.>iTR.\<-r   i'i«i<  i> 

Seirrr  K«leni»lonii — Helniar.  N.  J.  —  lilds  for  extending  the 
■ewer  ayst'in  here,  aieurdlng  to  plans  nnd  specilicatlonH  pn- 
pared  by  Clydi-  Potts.  i.'oiiHult.  Kiigr..  30  Church  St..  New  York, 
were  recelv<-d  by  the  Borough  <'oiincll,  Fi-b.  16.  as  follows: 
(A)  T.  J.  McGf)Vern  Contracting  i'<>..  Trenton.  N.  J.;  (B)  J.  J. 
Hughes.  .Newark.  N.  J.;  (I')  A.  Costa.  Orangi'.  N.  J.;  { D)  Sun 
Dredging  &  Construction  Co.,  Phlladilphla,  Penn,;  (K)  Pler- 
■on  Engineering  &  Construction  Co..  Hartford,  Conn.;  ( F) 
John  W.  Hell.r.  Newark,  N.  J.;  (G)  Dan  Donovan,  Hayonne, 
N.  J.:  (H)  l.lddfll  &  PfelfTer,  T'erth  Amboy.  N.  J.:  (I)  Parl- 
rldgi  &  Haker,  Hohokiis,  .N  J.;  (J)  Sutton  ft  Corson  Co,. 
Ocean  City.  N.  J.;  (K)  C.  I.,  Brownmlller.  Ciipi-  May.  N.  J.; 
(L)  P.  J.  .Monaghan.  Perth  Amboy,  N,  J.;  (M)  Atlantic  (!on- 
Btrucllon  *  Supply  Co,  Atlantic  City,  N,  J,;  (O)  D'Amato  & 
Stefanelll,  N.wark.  .N.  J  ;  ( P )  Watson  EnKlneerIng  &  Con- 
■tructlon   Co.    New    York.   N.    Y. 
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An  Example  of  Street  Grade  Improve- 
ment 

The  l'ilt.sburgh  ■■lluiii])  Cut,"  desciihod  in  KxciiXEEn- 
ING  News  of  Jan.  11  and  Sept.  26,  \U\2.  is  can-iod  on 
in  two  sections,  the  contract  requiring  the  firsi  section 
to  be  completed  before  tlie  second  section  is  begun.  The 
first  section,  whicii  comprises  the  work  in  the  principal 
streets,  was  practically  completed  by  the  end  of  WH'i. 
The  view  herewith  shows  the  effect  of  the  work  on  the 
jirincipal  street  involved,  the  block  in  Fifth  Ave.  be- 
tween Smithfield  auil  tirant  Sts.  The  white  slo]iino; 
line  drawn  ou  the  picture  is  intended  to  represent  the 


I''rick  IJldg.,  shown  in  ihc  left  foreground  of  the  view. 
This  structure  had  jjceii  originally  planned  to  be  adapta- 
ble to  an  ultimate  reduction  of  grade,  and  therefore  the 
construction  of  a  facade  in  the  i)aseinent  story  was  a  rela- 
tively simple  matter.  The  Carnegie  HIdg.,  just  beyond, 
also  offered  a  not  diHiciilt  |)robleni,  although  the  smaller 
amount  of  cut  at  that  building  made  the  adjustment  less 
convenient. 

The  cost  of  the  changes  in  buildings  was  evidently  a 
very  large  item,  much  larger  than  the  cost  of  the  street 
work  itself.  That  the  cily  could  undertake  the  hump- 
cut  improvement  at  all  was  due  only  to  the  fact  that  by 
far  the  largest  number  of  ])roperty  interests  affected  by 


View  West  on  Fifth  Ave.  from  Gra\t  St.  toward  Smithfikld  St..  I'lTT.siirKGii.  Showing  Result 

OF  THE  "Hriip  Cut" 


line  of  the  street  surface  at  the  .south  building  line  be- 
fore the  hump  cut  was  begun.  The  improvement  in 
gradient  is  obvious.  The  steep  slope  of  Fourth,  Fifth 
and  Sixth  Aves.,  east  of  Smithfield  St..  has  hitherto  acted 
as  a  bar  to  the  eastward  expansion  of  the  congested' Inisi- 
ness  district. 

The  hump  cut  involved  extensive  building  changes,  as 
we  have  already  noted  in  our  previous  articles.  One  of 
the  simplest  items  was  the  reconstruction  of  the  base- 
ment stories  of  several  important  buildings,  such  as  the 


the  change  waived  claims  for  damages,  before  work  was 
undertaken.  What  this  means  will  be  appreciated  to  a 
small  extent  from  the  statement  that  the  cost  of  the 
changes  in  the  Frick  Bldg.  was  about  $100,000.  The 
street  frontage  of  this  building  represents  less  than  3% 
of  the  total  street  frontage  affected  by  the  cut.  Much  of 
the  hump-cut  frontage  was  occupied  by  old  and  low-grade 
buildings,  which  were  not  worth  the  cost  of  altera- 
tion. The  district  will,  therefore,  be  in  large  part  re- 
built. 
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Windbracing  without  Diagonals  for 
Steel-frame  Office-buildings 

By  E.   Fleming* 

If  an  apolog}'  is  needed  for  adding  to  the  literature  of 
the  above  subject,  it  may  be  found  in  the  fact  that  many 
of  the  methods  given  in  technical  papers  for  determining 
stresses  due  to  wind  loadings  are  not  workable.  That 
is,  the  average  engineer  to  whom  falls  the  lot  of  design- 
ing the  average  office-buildiug  has  neither  the  time  nor 
the  ability  to  handle  the  cumbersome  equations  involved. 
One  paper  published  a  few  years  ago  and  now  before 
the  writer  has  for  its  purpose  "to  develop  the  exact  theory 
of  framework  with  rectangular  panels,  and  then  to  sug- 
gest such  short-cuts  as  may  be  of  use  in  actual  designing." 
This  is  an  elaborate  paper  in  which  the  theorem  of  four 
moments  is  used.  A  bent  of  two  unequal  bays,  three  col- 
umns and  two  girders,  is  considered  and  by  the  "short- 
cuts" seven  equations  are  found  from  which  the  values 
of  all  the  moments  for  the  floor  in  question  may  be  found. 
Whatever  may  be  the  merit  of  this  and  similar  papers, 
it  has  not  been  recognized  sufficiently  to  be  followed  to 
any  appreciable  extent.  It  is  to  be  regretted  that  the 
treatment  of  the  subject  in  our  textbooks  is  not  more 
complete  and  adequate. 

Buildings  like  the  Trinity,  the  Fuller,  the  Siuger,  the 
Woolworth,  or  the  Metropolitan  Tower,  in  Xew  York 
City,  are  each  in  a  class  by  itself,  and  of  necessity  care- 
ful study  is  given  to  the  windbracing.  For  another  and 
a  large  class  of  office-buildings,  little  or  no  attention  is 
given  to  the  matter  of  bracing  for  wind,  either  in  the 
}-roportioning  of  main  members  or  in  the  equally  import- 
ant matter  of  details. 

Without  further  introduction  the  writer  gives  three 
methods  in  current  use  of  calculating  wind  stresses  and 
moments  in  office-buildings  where  diagonals  are  not  per- 
missible.    Each  method  has  its  own  advocates. 

Considering  a  single  bent:  It  will  be  assumed  that  all 
columns  in  any  given  story  have  the  same  sectional  area 
and  the  same  section  modulus,  that  all  girders  of  the  same 
floor  have  the  same  section  modulus,  and  that  the  joints 
are  perfectly  rigid.  It  is  obvious  that  if  tl'.e  forces  in 
the  several  members  of  the  frame  are  small  in  relation 
to  the  stiffness  of  the  members,  the  longitudinal  distor- 
tions may  be  neglected ;  hence  the  adjacent  joints  oc- 
cupying the  corners  of  a  rectangle  will  after  distor- 
tion occupy  the    corners  of    an    oblique    parallelogram. 

It  is  assumed  that  the  point  of  contraflexnre  of  each 
column  is  at  midhcight  of  the  stor>'.  The  first  method 
desi-ribed  further  involves  the  taxit  assiiiiiptioii  that  the 
girders  have  their  points  of  contraflcxiirc  at  midlcHL'th. 
Specific  a.ssiiniptions  as  to  the  distribution  of  coliimii 
hhears  and  <lirect  stresses  are  made  in  the  several  meth- 
ods. In  no  one  of  the  three  methods  are  the  assump- 
tions strictly  consi.stent.  For  example,  in  Methoil  I  the 
flssiim))tion  as  to  location  of  points  of  contraflexnre  would 
make  the  distorted  shape  of  panel  constant  in  any  given 
utory,  and  frnm  this  would  ff)llow  that  the  column  shears 
mnst  be  equal;  but  the  calculation  gives  column  shears 
of  different  amount. 

The  resistance  to  overturning  will  cause  a  direct  stress 
in  tension  on  tlic  windward  side  of  the  neutral  axis,  taken 

•Di-nlfrnlnic  Entfln'^iT,  American  KrIdKC  Co.,  30  Church  St., 
New  York  Clfy. 


by  all  or  some  of  the  columns  on  that  side  according  to 
the  method  used,  and  a  direct  stress  in  compression  on 
the  leeward  side  taken  by  the  columns  on  that  side. 

Figs.  1,  7  and  9  give  results  obtained  from  calculations 
according  to  Methods  I,  II  and  III  respectively.  Loads 
and  stresses  are  given  in  thousands  of  pounds  and  bend- 
ing moments  in  thousands  of  foot-pounds.  Direct  stresses 
are  given  in  i)arentheses  (). 

Method  I 

This  is  a  restatement  with  some  modifications  of  an 
article  entitled  "Windbracing  with  Kneebraces  or  Gus- 
set-plates," l)y  A.  C.  Wilson,  in  The  Engineering  Record, 
Sept.  5,  1908.  A  section  or  bez:t  of  the  building  is  con- 
sidered similar  to  a  beam  loaded  as  a  cantilever. 

If  a  beam  of  rectangular  section  be  loaded  as  a  cantilever 
with  concentrated  loads,  it  is  possible  by  the  theory  of  flexure 
to   find  the   internal   stresses  at  any  point.      If,   however,   reo- 
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METHOD       I  i«.»i* 

FlO.    1.    Eki  TAXdliL.Ali      BuILDINO-FRAMK:       DlItKCT     AN» 
BKNDlNCi   StRKSSKS   ('ALCn>ATi;D  BY   Api'ltOXIMATK 

Mktiioi)  I 

-II). 


tanKlcB  be  cut  out  of  the  beum  between  the  loiiils,  there  will 
then  be  a  dllTerent  condition  of  atress.  What  was  the  hori- 
zontal shear  of  the  beam  will  now  be  u  shear  at  the  point  of 
the  contraflexure  of  the  floor  Klrders.  cnuslnif  bending,  and, 
as  in  the  beam,  the  nearer  the  neutral  axis  the  Kieater  the 
Hhear.  The  vertical  shear  In  the  beam  would  bo  taken  up  by 
the  columns  as  a  shear  at  the  points  of  contraflexure  and  the 
amount  of  this  shear  taken  by  each  column  would,  as  In 
the  beam.  Increase  toward  the  neutral  axis.  The  direct 
stresses  of  tension  or  compression  In  the  beam  would  act  on 
the  columns  as  a  direct  load  of  either  tension  or  compres- 
sion, and  08  In  the  beam  would  decrease  toward  the  neutral 
axis. 

Knch    Intersection    of   column    with    floor    ulrders    would    be 
held   In   e<iulllbrlum  by  forces  acting  at   the  points  of  contra- 
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fl.  xuii':  and  to  tlnd  all  the  forces  acting  aioiiml  a  joint  at  any 
tl.ior  the  bendhiK  moments  of  the  building  at  the  polntH  of 
eimtratlexure  of  the  columns  above  and  below  the  floor  In 
question    are    found   as    will    be    explained    later. 

It  Is  assumed  that  If  a  beam  of  constant,  symmetrical 
cross-section  and  homofreneous  material  Is  fixed  at  both  ends, 
and    that    If   forces    tend    to    move    those   ends    from   a   position 
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22,UU0  11 

taken  by  the  column  at  the  floor  girder. 

We  are  now  ready  to  consider  the  forces  about  the  first 
joint,  or  the  intersection  of  Col.  A  with  the  sixth-floor 
girder,  sketched  .separately  as  Fig.  3. 

The  difference  between  9225  and  4950  =  4275  is 
taken  up  as  a  shear  in  the  floor  girder  between  Cols. 
A   and  B.     The  moments  of  the  shears  must  hold  the 


joint   in 
piiint   of 


|iiililiriiiin.     Taking  iiionient.>' 
iiHection   uc  have 


alioiil   the  lower 


METHOD   I 

Fig.  2.  Cohmx  Siikaks  and  (iuuiKR  JIo.\ii:nt,s  at  Sixth 
Flooh,  Calctlatki)  by  Mktiioi)   I 

In  the  same  straight  line  to  a  position  to  one  side  with  the 
ends  still  parallel,  reversed  bending  will  occur  with  the  point 
of  contraflexui'e  in  the  center  of  the  unsupported  span.  .\nd 
since  this  condition  exists  in  all  columns  and  floor  girders 
it  will  be  necessary  to  find  the  shears  at  the  points  of  con- 
traflexure   as  well  as  the   direct  stresses   in   all   members.  . 

Fig.  1  gives  stresses  and  maximum  moments  in  all 
members  of  a  section  of  the  l)uiiding  in  aci'ordancc  with 
the  above  statement. 

The  calculation  of  stresses  aiul  bending  nioincnts  in 
members  about  the  sixth  floor  will  be  given  in  detail.  The 
direct  stress  in  any  column  is  assumed  to  be  proportional 
to  its  distance  from  the  neutral  axis  of  the  cross-section 
of  the  building.  In  the  cross-section  considered,  the 
neutral  axis  coincides  with  the  center  line  of  the  build- 
ing. The  total  moment  of  the  wind  loads  above  the 
sixth  floor  about  the  line  of  inflection  of  the  sixth-story 
columns  must  equal  the  moment  of  the  direct  stresses  in 
the.«e  columns  about  the  neutral  axis.  Let  8A'  be  the 
direct  stress  in  each  of  the  sixth-story  columns  B  and  C, 
then  24.Y  will  be  the  direct  stress  in  each  of  the  sixth- 
story  columns  A  and  D.    Hence  we  have 

(4000  X  30)   +   (6000  X  18)   +   (6000  X  6)   = 
(24X  X  24)  +   (8T  X  8)  +  (81'  X  8) 
+   (24A-  X  24) 
From  which  8A'  =  165,0  and  24A'  =  4950.  v 

In  the  same  way  for  the  fifth-story  columns  we  have 
the  equation 

(4000  X  42)  +  [6000  X  (30  +  18  +  6)]  = 
[(24XX  24)  -f  (8A-  X  8)]  X  2 
From  which  8X  ==  3075,  the  direct  stress  in  the  fifth- 
story  columns  B  and   C;  and  24A'  =   9225,  the  direct 
stress  in  the  fifth-story  columns  A  and  D. 

The  total  horizontal  shear  on  any  line  across  the  build- 
ing is  the  sum  of  the  wind  loads  above  that  line.  The 
shear  taken  by  any  column  in  any  story  is  proportional  to 
the  total  horizontal  shear  in  that  story. 

In  Fig.  2,  if  A'  =  shear  of  any  fifth-story  cohiiiin  at 
16,000  8 


(,",A'  X  12)  -f-  (,»,A'  X  6)  =  4275  X  8 
froiii  whicii  .\'  =  ;13()(),  ,",  A'  =  21(10  and  ,»,  A'  =  900. 
The  hendiiig  moment  M \  for  the  floor  girder  is  4275  X  8 
=r  34,200  ft. -lb.  The  bending  moment  for  the  (iftii- 
sfory  column  is  3300  X  6  =  19,800  ft. -lb.,  and  that  for 
the  si.xth-story  column  is  2100  X  6  =  14,400  ft.-lb.  The 
(iirect  thrust  on  the  floor  girder  is  6000  —  900  =  5100. 
Proceeding  to  the  second  joint,  .sketched  in  Fig.  4:  The 
difference  between  3075  and  1650  =  1425  acts  as  a 
bhear  in  the  girder  between  Cols.  B  and  ('.  This  added  to 
the  4275  shear  continued  from  the  girder  between  A  and 
B  makes  a  total  shear  of  57oo  in  the  girder.  The  I'qua- 
tion  of  moments  is 

(i»,X  X  12)  +  (,\X  X  6)  =  (4275  X  8)  -1-  (5700  x  8) 
From  which  A'  =  :;oo;  ^\X  =  .5600,  and  ,\X  = 
2100,  are  the  shears  laken  by  Col.  B  to  hold  the  j.tint 
ii    equilibrium. 

The  bending  moment  A/2  of  the  girder  from  A  to  B  at 
Col.  B  is  the  .same  as  at  Col.  A  with  an  opposite  sign; 
M3,  of  the  girder  from  B  to  (',  is  5700  X  8  =  4."i,6O0 
ft.-lb.  The  bending  moment  of  the  fifth-story  column  is 
';700  X  6  =  46,200  ft.-lb.,  and  that  of  the  sixth-.story 
column  is  5600  X  6  =  33,600  ft.-lb.  The  direct  thrust 
on  the  girder  between  B  and  ('  is  5100  —  2100  =  3000. 

At   the   third   joint.    Fig.   5,   the  shear  taken   by   the 
girder  between  C  and  1)  is  5700  —  (3075  —  1650)    = 
4275.     From  the  equation  of  moments 
(J  A'  X  12)  +  (,\A'   X  8)  =  (5700  X 
whence 

,A-  =  .56(111,    s  .r 


-I-  (4275  X  8) 
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Flos.  3-6.  Sixth-floor  Joints  of  Building-fi!ami:, 
WITH    Stuf.ssks   Cokrespoxdixg   to    Method    T 

to  those  in  Col.  B,  and  the  girder  moments  3/4  =  J/3, 
and  M5  =   M2.     The  compre.ssion   in  the  floor  girder 
between  C  and  D  is  3000  —  2100  =  900. 
At  the  fourth  joint.  Fig.  6,  we  have 

i-fjX'  X  12)  +  (-,\X  X  6)  =  (4275  x  8) 
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the  same  equation  as  at  the  first  joint,  and  hence  the  same 
numerical  values  for  moments  and  shears. 

The  designer  in  following  this  method  for  the  various 
lioors  will  find  many  short-cuts.  A  relationship  between 
Ihe  floors  can  soon  be  establi.<hed.  If  the  distances  between 
columns  are  not  even  spaces,  or  the  columns  have  differ- 
ent .sectional  areas,  the  direct  stresses  vary  both  in  pro- 
portion ti>  their  distances  from  tlie  neutral  a.xis  and  their 
sectional  areas.  It  will  be  necessary  to  first  find  the 
neutral  a.xis  of  the  cross-section  in  question  and  then  the 
direct  stresses.  Witii  these  the  shears  and  bending  mo- 
ments can  be  obtained. 

illCTHOI)  II 

Tills  may  be  called  the  Portal  Method.  It  is  assumed 
that  the  liorizontal  shear  on  any  ])lane  is  equally  dis- 
tributed among  the  columns    cut    l)y    that    plane.      The 
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120.0     -  BendlriK   moment    of   120.000    It  -H. 
(4.0)   -    Dlri-cl   Htr<-HM   fif  4000   II). 

■iriictiire  is  also  regiiriled  as  e(|iiival<'nt  to  a  series 
<if  indepentlenl  portals.  The  stresses  and  iriiiximiim  bend- 
ing moments  for  a  cross-section  of  the  biiildJMg  are  as 
given   in    Fig.  7. 

Taking  any  aisle  we  find  llie  ilirect  stress  in  tlie  liftli- 
story  coliiinns  tn  be 

/4<K»0  \        /(HlflO        .  \        /(HKiO        .    \ 

(—  ^ '-')  ^  (—  ^  -n "-  {—  ^ ")  ^ 

/(UMKi  X  i;].livided  liy  10  =   H»,'.i50 
The   direct    stresseH   coming    upon    any    interior   cohinin 
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METHOD  n  -="•* 

Fig.  S.  C'olumx-shears  and  Gikdki!  ^Iomexts  at  Sixth 
Flook.    Calculated   by    ilicrHon    II 

from   the  adjacent   aisles  are  equal   in  amount   but  op- 
])osite  ill  direction.     Hence  their  algebraic  sum  is  zero 
and  only  the  outside  columns  have  direct  stres.«es.     This 
may  be  found  directly  for  any  story,  say  the  sixth, 
(4000  X  30)  +  (6000"x  18)  -f"  (GOOO  X  0) 
divided  by  48  =  5500 

Considering  in  detail,  as  in  Method  I,  the  sixth  floor, 
we  have  in  Fig.  S  the  direct  stresses  and  shears  in  the 
( ((lumiis. 

The  shear  iu  each  girder  is  10,250  —  5500  =  4750. 
The  equations  for  bending  moments  in  the  girders  can 
be  written  as  follows: 

Ml  =   [(4000X6) -|-(o500X6)]                   -  = +  .57,111)0  ft.-lb. 

M2=    |(4000XI>)  +(55(XIX(>)] — |(lll.2.ill— .-,.-,(1(11  xlli  =  —  111.(10(1  ft. -lb. 

M:i  =(2(4(1(1(1  Xdl  +(5300Xfi)  —  (111.2.-1(1— .-|.-|ll(ll  Xld  =  +:ts.llO(l  (1.-11,. 

MJ  =|2l41)(l(;Xli)  +(.5300X0)  —|(  1(1. 2.->(l— .-..-,(1(11  X.i2  =— .is.dOll  ft. -lb. 

M  ,=i3(4(.Hl(IXlil  --(.5500X0)  —  (10.2.->ll—.-i.".(l(ll  x:i2  =  +l'.l,1100  fl.-lb. 

^.«  =[3(4000X0)  +(5500X6))— 1(10,230— .5500)  X4S  =—.57.000  ft.-lb. 

riie  bending  moment  at  the  sixth-floor  girder  of  each 
sixth-.story  column  is  4000  X  6  =  24,000  ft.-lb.,  and  of 
ccich  fifth-story  column  is  5500  X  6  =  3;5,000  ft.-lb. 

The  compression  in  the  floor  girders  is  6000  —  1500  = 
■1500  between  Cols.  A  and  B.  4500  —  1500  =  3000  be- 
tween B  and  C.  and  3000  —  1500  =  1500  between  C 
Mill  I>.  Ceiiei'iil  eiiunfions  can  easily  be  deduced  which 
will  siniplil'y  the  calculation  of  stresses  and  moments  for 
other  floors.  If  the  s])aces  between  columns  are  iinequai, 
the  direct  stresses  from  adjacent  portals  will  be  unequal. 
I'liis  difference  is  a  direct  stress  in  the  column  between 
the  two  portals  considered.  If  the  columns  have  differ- 
ent section  moduli,  the  horizontal  shear  taken  by  each 
(•(ilumn  will  be  in  ])ro])()rti()n  to  its  section  modulus. 

An  interesting  sjiecial  case  of  this  niethoil  is  for  build- 
ings having  self-stiiiportiiig  walls  or  where  the  outer  col- 
umns carry  floor  loads  only.  For  even  spacing  the  e.\- 
lerior  columns  will  carry  only  half  the  floor  load  of  the 
interior  columns.  A.ssuming  the  section  modulus  of  the 
coliimii  in  the  outer  row  to  be  one-half  of  that  in  the  in- 
terior, tlie  bending  iiioineiits  due  to  wind  for  all  girders 
on  the  same  floor  for  any  transverse  bent  will  lie  alike 
and  the  lieiiding  nioments  of  the  interior  coluinns  will 
be  twice  that  of  the  outer  coluinns.  This  is  an  ideal 
condition   for  the  designer,  the  detailer,  and  the  shoj). 

.Ml.Tlloli    111 

This  may  be  called  Ihe  Continuous  Portal  Method.  The 
liiicct  stresses  in  the  columns  are  assumed  (o  vary  iU 
their  distances  from  the  neutral  axi.s,  and  the  horizontal 
shear  on  any  plane  is  equally  distributed  among  the 
tolumiis  cut  by  that  plane.  Stres.se.s  am!  inaximiiiii  bend- 
ing moments  for  a  cross-set  t ion  of  the  building  are  as 
given  in   Kig.  !t. 

The  direct  stresses  in  Ihe  columns  are  found  the  same 
way  and  are  the  same  in  amount  as  in  Melhoil   i.. 

Considering  in  detail  tlie  si.xth  floor,  we  have  in  Kig. 
|(i  Ihe  direct  stresses  and  slicnrs  in  the  columns.     The 
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fclieur  ill  the  girtlor  A  to  B  and  ibc  ginlci'  ('  to  l>  is  '.)"^25 
—  4950  =  4275.  The  shear  in  the  f^inlcr  /,'  hi  ('  is 
(9225  —  4950)   +   (3075  —  1G50)   =  5?00. 

The  equations  for  bending  nionieiits  in  tiii^  girders  can 
he  written  as  follows: 

Ml  =  ((    lOlX)  Xtl)  +(5500  Xf>)  =  +57,000  ft.-lh. 

M2  =[(    11100  XI))  +(  5500  X«)l— [(9225 — li)50)  X  1(11=  —1 1,100  fl.-lli. 

M3  =2((  111(111  ■  1.1    I  I  ,.:,00  X(i)  —  (922.1— 4!).'-.0)  XIO  =  +15,(100  ft. -11). 

Ml  =J[l  1 1.1      1  ...llOXd))— 1(9225— ISI.'JO)  X321— [(307.5— 1«.50)  Xlfi]  = 

M5=31(liiiiii'  ..i;)   I  l.i.-.OOXB)]— l(922,'i — 19.50)  X321— 1(307.5-1(1.50)  Xl»l  = 

+  11,10(1  ft.-ll>. 
MB  =31(4000  Xli)  +(.5,500X6)1—1(922.5—49.50)  X481— 1(3075— l(i.50)  X321  + 

1(3075—1050)  X161  =—67,000  ft.-lb. 

The  bending  moment  at  the  sixth-floor  girder  ol"  racli 
sixth-story  column  is  4000  X  6  =  24,000  ft.-lb.,  and  ol' 
each  fiftli-story  eohmin  is  5500  X  6  =  33,000  ft.-lb. 
The  compression  in  the  floor  girders  is  6000  —  1500  = 
4500  lb.  between  Cols.  .4  and  B,  4500  —  1500  =  3000 
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M  ETHOD      ni 

Fig.    9.    Ekctanoclau    BriLDiNfi-Fu.VMi::    DinEcr    and 

Bending  Stuesses  Calculated  by  Appkoximate 

Method  III 

144.0     =  Bending    moment    of    144,000    ft.-lb. 
(4.0)  =  Direct  stress   of  4000   lb. 

between  B  and  C,  and  3000  —  1500  =  1500  between  C 
and  D. 

If  the  columns  are  unequally  spaced  or  their  sectional 
areas  are  different,  the  location  of  the  neutral  axis  must 
flrst  be  found.  The  direct  stresses  in  the  columns  will 
vary  both  as  their  distances  from  the  neutral  axis  and 
their  sectional  areas.  The  horizontal  shears  taken  by  the 
columns   will   vary   as  their  section  moduli. 

Conclusion 
It  can  bo  said  of  each  of  the  above  three  methods  of 
calculating   wind   stresses  that    it    is    easily    workable; 
and,  to  quote  Prof.  W.  H.  Burr :  "So  long  as  the  stresses 
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found  liy  one  legitimate  method  ol'  analysis  are  pro- 
vided for,  the  stability  of  the  structure  is  assured."  At 
the  present  time  Method  I  is  probably  more  used  than 
cither  II  or  III.  It  has  been  followed  in  designing  a 
number  of  important  buildings  in  .New  York  City  and 
elsewhere.  Method  II  has  been  used  quite  extensively 
and  Method  III  to  a  limited  extent.  The  writer  per- 
sonally prefers  Method  I,  though  during  the  past  ten 
years  he  has  used  both  I  and  II. 

It  is  often  convenient  to  assume  the  wind  loads  on  the 
basis  of  using  the  same  unit-stresses  as  for  live-  and  dead- 
loads.  The  Building  Code  of  the  City  of  Xew  York  calls 
for  a  horizontal  wind  pressure  of  30  lb.  ])er  .sq.ft.  and  al- 
lows working  stresses  to  be  increased  50%  for  windbrac- 
ing.  A  wind  load  of  30  lb.  ])er  sq.ft.  with  unit-stresses  of 
24,000  lb.  per  sq.in.  is  equivalent  to  a  load  of  20  lb.  per 
sq.ft.  with  a  unit-stress  of  16,000  lb.  ])er  sq.in. — the  work- 
ing stress  generally  used  for  live-  and  dead-loads.  The 
diagrams  of  moments  for  any  floor  girder  can  easily  be 
combined  in  one  figure  (see  Fig.  11  ),  and  the  total  mo- 
ment at  any  point  read  by  scaling. 

Some  engineers  neglect  the  wind  stresses  when  the 
combined  stresses,  due  to  live-,  dead-  and  wind-loads,  do 
not  increase  by  50%  the  stresses  due  to  live-  and  dead- 
loads  alone. 

Special  attention  should  be  given  the  column  splices, 
and  the  connections  of  floor  girders  to  columns.  It  is 
folly  to  add  material  to  columns  or  floor  girders  to  meet 
stresses  and  moments  due  to  wind  and  then  iieglei  t  their 
connections.  Care  should  be  taken  that  in  all  cases  the 
connections  are  made  strong  enough  for  the  bending  mo- 
ments coming  ujioii  them. 

It  is  also  advisable  to  calculate  the  building  for  wind 
in  a  longitudinal  direction  as  well  as  transversely,  a 
simple  thing  to  do  but  which  in  .some  marked  ea.<es  has 
been  neglected. 

ADDICNDUil 

The  wind  loads  and  working  stresses  to  be  used  are 
seldom  left  to  the  choice  of  the  designer,  being  generally 
fixed  by  the  building  code  of  the  city  in  which  the  build- 
ing is  located.  The  Building  Code  of  the  City  of  Xew 
York  is  mentioned  above.    The  codes  of  Rochester,  Jersey 
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City,  Minneapolis,  Atlanta  and  a  number  of  other  cities 
follow  that  of  Xew  York  regarding  wind  pressure.  Balti- 
more and  Buffalo  each  specif}-  a  horizontal  wind  pres- 
sure of  30  lb.  per  sq.ft.  and  use  the  same  working  stresses 
for  all  loads.  Thu  Philadelphia  law  requires  a  provision 
for  wind  pressure  of  30  lb.  per  .sq.ft.  on  buildings  in 
open  spaces  and  on  wharves.  For  high  buildings  in  built- 
up  di.stricts  the  pressure  specified  is  from  35  lb.  per  sq.ft. 
at  the  fourteenth  story  and  above  to  25  lb.  at  the  tenth 
>tory  and  below.  Working  stresses  may  be  increased  30% 
for  wind  loads.  Chicago  and  San  Francisco  specify  a 
horizontal  wind  pressure  of  20  lb.  per  sq.ft.  and  allow  an 
increase  of  50%  in  working  stresses  for  wind  loads.  The 
.S^  Louis  building  law  has  the  provision :  "Wliere  there  are 
buildings  immediately  adjoining,  the  wall  surface  covered 
liy  such  buildings  will  be  considered  as  not  exposed  to 
wind  pressure."  The  building  law  of  Boston  has  for 
its  only  requirement  regarding  wind  the  single  sentence: 
"Provision  for  windbracing  shall  be  made  wherever  it  is 
necessary." 

C.  C.  Schneider,  in  liis  "General  Specifications  for 
Structural  Work  of  Buildings."  calls  for  a  wind  load  of 
VO  111.  per  sq.ft.  on  the  sides  and  ends  of  buildings  and 
on  the  vertical  projection  of  roof.  He  allows  an  increase 
of  25%  for  bracing  and  combined  stresses  due  to  wind 
i:nd  other  loading. 

An  interesting  monograph  on  "Wind  Pressure  in  En- 
gineering Construction,"  by  Capt.  W.  IT.  Bi.xby,  nuiy  be 
found  reprinted  Ih'ExGiNEERiXG  Xkws  of  Mar.  14,  1895. 

Downward  Ventilation  in  a  School- 
house* 

By  Clixtox  E.  BicERYf 

The  system  of  heating  and  ventilation  for  the  Hall  School 
Building.  Rockford,  111.,  was  designed  by  and  installed  under 
the  supervision  of  the  author  last  summer,  and  has  been  in 
operation  since  the  beginning  of  the  last  school  year.  In 
view  of  the  revolutionary  tendencies  in  the  method,  he  de- 
sires to  make  a  brief  explanation,  believing  it  will  help  to 
convey  a  clearer  understanding  of  the  theory  on  which  this 
installation  operates.  Incidentally,  he  has  applied  for  a  pat- 
ent «»n   the  system. 

In  the  author's  experience,  based  for  the  most  part  on 
practice  and  observation,  he  became  Impressed  with  the  im- 
portance of  saving,  if  possible,  the  great  heat  losses  fre- 
quintly  found  in  fan-blast  heating  and  ventilation,  which 
sei  meti  to  him  not  only  a  waste,  but  actually  a  handicap  to 
good  results.  With  the  knowledge  that  air  of  lower  teni- 
t>er:.ture  and  greater  density  always  finds  a  position  at  the 
fliiH.  and  that  higher  temperatures  prevail  at  the  ceiling,  he 
]i:i.sc)Med  that,  if  the  temperature  near  the  ceiling  could  be 
.  .intiDlIed  by  some  means  other  th?n  the  ventilating  ap- 
paratus, the  air  customarily  at  a  high  temperature  at  or  near 
the  (I'lling  could  be  held  to  a  minimum  dllTerence  In  tem- 
perature between  the  floor  and  the  celling,  and  in  this  way  a 
lieni-ftilal  Intluince  could  be  produced  on  the  results  obtained 
from   th«'  v  ntiiating  apparatus. 

With  this  theory  as  a  basis  he  first  arranged  in  1912  a 
K'gular  school  room  for  experimental  work.  This  was  in 
I  lie  northwest  corner  of  the  first  floor,  the  coldest  room  in  the 
l.u  Idlng.  On  the  second  floor,  direc-tly  ovi'r  II.  was  an  exact 
■  lupll.ate  of  It.  Kach  of  these  rooms  was  26  ft.  by  31  ft., 
with  ceilings  13  ft.  B  In.  high.  Kach  had  100  sq.ft.  of  glass 
•  xposure  facing  the  west,  and  50  sq.ft.  of  glass  exposure  fac- 
ing the  north  All  windows  are  protected  with  wood  grooved 
Wi-iither  strips.  The8<-  two  rooms  were  operated  the  re- 
mainder of  the  heating  season,  and  more  or  less  careful  ob- 
servations  of    their    operation    noted. 

During   the  early  part  of  January  a  comparative   test    was 

•From    II    paper    before    the    American    Society    of    lli-ating 
anil    Ventilating    Knglneers.      New    York   City.  ,Ian.    21.    1913. 
tHuperlTiiendent    of   BulldlnKS.    Board    of   Education,    Rock- 


made  of  the  room  temperatures,  with  60  sq.ft.  of  wall  radia- 
tion in  the  northwest  corners.  The  air  delivery  in  the  rooms 
was  1544  to  1560  cu.ft.  per  min.,  measured  at  the  exits. 
Twelve  temperature  readings  were  taken  at  5-min.  intervals 
in  each  corner  of  both  rooms.  T'welve  readings  of  the  tem- 
perature of  the  entering  air  were  also  taken  at  5-min.  in- 
tervals. The  outside  temperature  at  the  time  of  the  first 
reading  was  2°  below  zero  P.,  and  at  the  time  of  the  last 
reading  3°  below.  An  extremely  cold  west  wind,  estimated 
at  IS  to  20  miles  per  hour,  was  blowing.  The  maximum  and 
minimum  temperature,  Fahrenheit,  of  the  twelve  readings 
taken  are   given   in   Table   I: 

TABLE    I — MAXIMUM    AND    MINIMUM    EXPERIMENTAL- 
ROOM    TEMPERATURES    DURING    COMPARA- 
TIVE   TESTS 
Northwest  Northeast  Southeast  Southwest 
Room  corner.  corner.  corner.  corner. 

Experimental      70-67  71-70  70-6S  69-67 

Regular      83-80  70-68  69-66  69-64 

The  temperature  of  the  entering  air  as  per  twelve  read- 
ings, expressed  in  Degrees  P.,  at  5-min.  intervals,  are  given 
in  Table  II; 

TABLE   II — TEMPER.^TURE   r)F  ENTERING  .A,IR   DURING 
TEST,  EXPERIMENT.\L  AND  REGULAR  EQUIPMENT 

Room      1      2        3      4      5  6      7      8      9     10   11    12 

Experimental      74   70      72   73   '0\i.    73   70   71    73    70   73   69 

Regular       68   76   109    76    9S        72   80   94   68   97   65   83 

A  simple  device  for  humidifying  was  located  between  the 
tempering    stacks    and    the    fan    inlet,    and    controlled     by     a 


Fig.  1.  A  Room  in  ttte  Hall  School.  .\t 
llocKFoi.-i).  III. 

humldistat.  which  was  In  a  part  of  the  building  Isolated  from 
any  Influence  or  conditions  In  rooms  Nos.  3  and  8.  The  rela- 
tive humidity  readings  In  the  experimental  room  showed 
6Z'/r.  and  In  room  with  regular  heating,  54'/r.  With  the  en- 
couraging results  there  obtained  the  Hall  School  was 
equipped  throughout,  during  the  summer,  with  the  new 
method    and    has   been   In   opei'ation   since  Sept.    1,    1912. 

The  building  Is  of  brick  with  wood-floor  construction,  two 
stories  in  height  and  full  basement.  It  contains  five  regular 
school  rooms  on  each  of  the  two  floors,  with  wardrobes,  reci- 
tation rooms,  principal's  olflce.  and  corridors.  The  contents 
above  the  basement  comprise  124,500  cu.ft.  The  building  haa 
a  pitched  roof  with  asbestos  slate  covering.  One  room  in  the 
basement  is  used  for  the  mechanical  equipment.  The  power- 
house Is  Isolated  and  constructed  mostly  below  grade.  It 
communicates  with  the  mechanical  equipment  room  In  the 
basement  by  a  concrete  tunnel  4  ft.  wide,  G  ft.  6  In.  In  height, 
and    17    ft.    long. 

The  mechanical  equipment  comprises  a  multlvane  fan  (No. 
13)  direct  connected  to  a  side-crank  engini',  and  operating 
at  174  r.p.m.  All  radiation  and  blast  colls  are  operated  on  a 
vacuum  system.  Temperature  regulation  with  Intermediate 
control  Is  used  In  each  room.  All  galvanized  ducts  from  the 
plenum  chamber  are  of  regulation  design,  with  the  exception 
of  having  been  run  to  points  whi>re  It  was  possible  to  take 
air  di-llvery  Into  the  rooms  from   the   front   I'nd. 

Each  of  the  ti-n  school  rooms  is  i>qulpped  as  follown:  A 
coll  consisting  of  about  three  1'4-ln.  pipes,  extends  entirely 
around  the  room  approximately  5  ft.  from  thi>  exposed  walls 
and  6  ft.  from  the  Inside  walls.  Thi'se  pipes  are  suspended 
by  special  hangirs  20  In.  below  the  celling,  as  shown  In  im 
accompanying  Illustration.     These  colls  are  supplli'd   lndh<'lu- 


iMiiivh 


i)  1 :) 


ENG  1  N  !•;  V:  IM  \  (i      N  K  W  S 


497 


ally  by  a  lV4-in.  riser  from  thi-  main  In  tho  biisemcnt.  The 
rlsiT  Is  equipped  with  a  modulation  valve  about  34  In.  abovii 
thi-  floor,  which  Kives  It  a  slight  offsi-t.  A  single  return 
takes  caro  of  two  coils  from  the  llrst  and  second  floors 
respectively. 

A  Kalvanlzed-lron  duct.  14x2S-in..  extends  from  tho  con- 
nection with  the  flues  from  the  basement  to  a  point  cen- 
trally over  the  seating  section  of  the  room,  from  which  the 
air  Is  delivered  to  the  room  through  an  especially  constructed 
difTuser.  which  breaks  the  velocity  and  dliects  the  fresh  air 
out  in  all  directions  over  the  breathing  zone.  This  dlffuser  Is 
located  at  a  height  to  admit  the  air  for  ventilation  to  the 
room  just  below  the  stratum  of  the  air  at  the  celling,  which 
Is  holding  a  uniform  density  by  contact  with  the  direct  ra- 
diation. 

The  foul-air  exits  on  the  first  floor  are  at  the  floor  line 
In  the  four  corners  of  the  room,  and  are  faced  with  sheet- 
metal  frames  and  louvers.  The  air  discharges  Into  vertical 
galvanized  pipes,  12  In.  In  diameter,  which  extend  upwaid 
through  the  second  floor. 

The  foul-air  exits  on  the  second  floor  are  located  the 
same  as  on  the  lower  floor,  and  connect  with  'he  foul-air,  12- 
In.  round  pipes  from  below,  increased  to  17  in.  in  diameter. 
These  vent  pipes  lead  to  the  attic,  where  they  are  gathered  in 
groups,  and  discharge  to  the  outer  atmosphere.  The  sizes  of 
these  vent  pipes  were  simply  increased  b.v  multiples  of  the 
cross-sectional   area,    the    increase    of   resistance    being   relied 
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on  in  the  use  of  this  method  to  maintain  a  sufflcient  static 
pressure  in  the  rooms.  All  galvanized  vent  pipes  below  the 
attic  are  lathed  and  plastered  on  the  outsi.ie.  Only  the  exit 
frames  are  visible. 

The  air  for  ventilation  is  directed  over  the  area  of  the 
room  and  is  increasing  in  density  at  the  moment  of  dis- 
charge. The  air  is  forced  out  of  the  room  at  the  floor  line, 
producing  a  general  downward  velocity  of  approximately  2 
ft.  per  min.  with  positive  absence  of  lateral  drafts  or  air 
currents.  This  condition  is  not  disturbed  until  below  the  top 
of  the  exits,  and  even  then  there  is  no  noticeable  air  move- 
ment over  the  floor,  due  to  the  comparatively  small  exits 
compared  with  the  size  of  the  room.  Each  vent  screen  con- 
tains 1.1  sq.ft.  clear  area,  which  equals  4.4  sq.ft.  for  each 
room. 

Table  III  gives  the  velocity  and  delivery  records  of  all 
exits  for  ten  1-min.  readings,  taken  after  the  system  has  been 
put  in  operation. 

TABLE  III— RECORDS  OF  EXIT  AIR  VELOCITIES  AND 
DELIVERES,    HALL   SCHOOL 

Total 

North-   North-  South-    South-  delivery 

west        east         east         west  cu.  ft.,  per 

Room   Number                   exit.        exit.         exit.        exit.  minute. 

1  270          384            326          400  1518 

2  390          394            39(5          350  1683 

3  390           400             450           314  1709 

4  332           354             460           446  1751 

5  364           360             334           332  1529 

6  336           346             345           342  1506 

7  352           406             334           350  1586 

8  434           42S              44S           366  1S43 

9  344          328            356          384  1553 
10                                    412           336             370           282  1590 

The  following  is  a  summary  of  observations  made  while 
th's  7vstem   has   been  in  operation: 


A  temperature  of  88'  at  tho  eelllnK  ha»  been  found  to 
hf  sufllclent  as  a  maximum. 

The  temperature  Is  controlled  within  a  runKc  of  1  deK.. 
P.,  In  all  parts  of  the  room   throughout  the  brealhinK  zone. 

Air  never  enters   the   room   above   73"    to  74°    F. 

All  rooms  show  an  absolute  sense  of  proportion  and  freeh- 
ness. 

There  U  no  noticeable  effect  on  the  condltlonR  of  the 
rooms  caused  by  the  glass  exposure,  but  tests  show  a  slight- 
ly higher  rapidity  In  downward  movement  of  the  air  surface 
several  Inches  in   from  the  glass. 

The  air  distribution  is  positive  and  under  normal  school- 
room conditions,  the  aerial  envelope  around  any  Individual  Is 
moving  downward  and  does  n*»t  come  In  contact  with  that 
of  another  but  Is  discharged  from  the  room  without  rising 
again   to   the   breathing  zone. 

There  Is  an  entire  absence  of  drafts  or  currents,  and  the 
cold  surface  of  desks  and  furniture  does  not  contrast  against 
high  temperatures  of  atmosphere  surrounding  them,  as  Is 
often    complained    of    in    other   s.vst<"mH. 

During  the  week  of  Dec.  15,  1912.  tests  were  conducted  by 
the  school  authorities.  The  temperature  was  uniformly 
68",  and  the  humidity  58'"/,.  To  demonstrate  that  no  cross 
currents  exlsteu.  live  steam  was  introduced  Into  the  room 
through  the  dlffuser  in  the  ventilating  system  (Fig.  2).  The 
steam  distributed  equally  throughout  the  room  and  dropped 
gradually  toward  the  floor,  like  a  blanket,  until  it  reached 
the  level  of  the  exits  through  which  it  escaped.  Another  test, 
comprised  the  suspending  of  a  large  number  of  strings  about 
the  room  with  small  pieces  of  paper  attached  to  the  end  of 
each.  The  absence  of  any  swaying  of  these  pieces  of  paper 
.showed  that  there  were  no  cross  currents  generated  by  thi 
ventilating  system. 

.Some  observations  have  been  made  of  the  amount  of  leak. 
age.  Readings  of  static  pressures  were  taken  with  a  dif- 
ferential draft  gage,  which,  being  balanced  at  zero  outside  of 
the  building,  showed  0.03  in.  pressure  when  connected  with 
the  inside  of  the  room.  All  windows  are  provided  with 
grooved  weather  strips,  and  are  more  than  ordinarily  tight, 
yet  all  these  tests  where  steam  was  turned  into  the  room 
showed  a  decided  leakage  outward,  particularly  between  the 
meeting  rails  of  the  sash,  which  were  purposely  pried  slight- 
ly open  to  allow  a  chance  to  observe  if  leakage  was  inward 
or  outward. 

Economy  of  operation  is  evident,  but  as  yet  no  effort  has 
been  made  to  determine  any  facts  or  comparative  saving. 
The  studies  of  this  method  are  incomplete  at  this  time,  ow- 
ing to  not  having  the  time  or  opportunity  to  continue  an  un- 
interrupted study. 

[The  author  reports  a  supplementary  test  on  Feb.  4, 
1913,  comparing  one  room  with  a  room  in  another  build- 
ing. The  one  room  (Hall  School)  had  10.296  cu.ft.  contents. 
873  sq.ft.  exposed  wall.  159  sq.ft.  glass  while  the  other  had 
respectively  11,016  cu.ft.  contents.  555  and  168  sq.ft.  of  wall 
and  glass.  The  respective  air  deliveries  were  1529  and 
2024  cu.ft.  per  hr.  and  the  air  changes  6.5  and  5.5  per  hour. 
The  outside  temperature  rose  from  9°  F.  at  7:  20  a.m.  to  14° 
at  noon. 

At  7:  10  In  the  Hall  School  the  entering  air  was  raised  to 
72°  and  to  121°  at  the  Freeman.  From  7:35  a.m.  to  8:45  the 
air  at  the  Hall  building  was  kept  at  76°  and  from  then  to 
11  o'clock  did  not  vary  1°  from  75°:  from  then  to  noon  it 
was  held  at  70°.  The  room  temperature  rose  from  40°  to 
68°  (at  8:  30)  and  remained  constant  until  10:  30  when  it 
rose.  The  rise  was  checked  and  the  room  was  again  at  68° 
from   11:10   to   noon. 

In  the  Freeman  building  room,  the  entering  air  was  held 
between  120°  and  126°  until  8:45.  when  the  room  reached 
76°.  By  varying  the  temperature  of  the  entering  air  be- 
tween 70°  and  125°.  the  room  temperature  was  held  to  with- 
in 2°  above  or  below  70°.  From  10:  50  this  result  was  se- 
cured by  small  variations  of  entering  air  temperature — first 
75-105    and    then    74°-85°. — Ed.] 

The  consensus  of  opinion  with  the  members  of  the  Board 
of  Education  is  that  the  installation  at  Hall  School  is  a  de- 
cided success.  Teachers  are  enthusiastic.  Pupils  show  no 
signs  of  restlessness  toward  the  close  of  the  school  day.  The 
school  principal  claims  a  noticeable  Improvement  in  the  "work 
done  by  both  teachers  and   pupils. 


Henf  Indlentor  for  Benrlngx — A  new  heat  Indicator  Intro- 
duced by  the  General  Electric  Co.  (Limited)  consists  of  a 
paint  for  application  to  bearings  or  other  parts  of  machinery 
and  electrical  apparatus,  which  normally  is  of  bright  ver- 
milion, but  on  reaching  a  temperature  of  120°  F.  shows  a 
change  of  color  and  at  190°  to  210°  F.  is  almost  black.  TVhen 
the  temperature  of  the  part  falls  below  120°  F.  the  paint  re- 
sumes its  normal  red  color.  It  is  claimed  that  the  paint  Is 
practically  indestructible,  that  it  is  unaffected  by  lubricating 
oils,  that  it  prevents  the  formation  of  rust,  and  that  the 
warning  which  It  gives  enables  a  machine  to  be  stopped  be- 
fore any  dainage  is  done  by  overheating. — ^London  "Times'* 
(Engineering    Supplement).    Dec.    26.    1912. 
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Bulkhead    and  Pier  for  the  New  Port 
of  San  Diego,  CaHf. 

San  Iiiego.  Calif..  i>  the  most  .southerly  of  the  Ameri- 
ran  and  t'auadian  Pacific-  ports  whit-h  are  now  engaged  in 
a  smldeuly  acquired  activity  to  ejilarge  their  facilities  to 
meet  the  expected  traffic  through  the  Panama  Canal.  It 
is  located  at  the    extreme    southern    end    of    California. 


]>lans  for  the  tiltimate  improvement  of  the  harhor  i  ou- 
template  piers  1000  ft.  in  length  and  130  ft.  in  width, 
with  slips  of  250  ft.  They  are  designed  to  extend  out 
diagonally  from  the  reclaimed  shore  line.  With  this  ar- 
rangement the  ultimate  berth  room  will  aggregate  ap- 
proximately 30  miles.  In  addition  to  this  there  is  to  be 
reclaimed  between  .50  and  60  acres  of  tide  land,  which 
are  to  be  made  by  dredging  the  necessary  channels  and 


within  10  miles  of  the  Mexican  boundary  line,  on  one  of      depositing  the  material  behind  bulkheads.     This  dredg- 

the  most  nearly  land-locked  harbors  of  the  world.     In 

natural  facilities  and  location  it  is  one  of  the  finest  ports 

on  the  Pacific  coast,  but  its  railway  isolation  is  such  that 

the  advantages  gained  by  its  fine  harbor  are  very  apt  to 

be  offset  by  the  difficulties  of  rail  trans])ortation  to  other 

])oints  of  the  state.     If  San  Diego  were  provided  with  a 

terminal  for  some  transcontinental  railway,  or  even  with 

.-(■n)e  eastern  connection  to  a  transcontinental  railway,  it 


is  now  going  on  with  two  hydraulic  dredges  owned 
by  the  city.  The  floor  of  the  bay  is  of  such  character  as 
to  present  a  firm  foundation  for  harbor  improvement, 
but  at  the  same  time  it  yields  readily  to  dredging  at  a 
minimum  cost.  Xo  fresh-water  streams  flow  into  the  bay. 
so  consequently  when  once  dredged  the  work  is  practi- 
cally completed,  thus  eliminating  one  of  the  chief  sources 
of  expense  in  harbor  upkeep. 


Ttrta/  Len^h  of  Bvlkheoel  i67S~ 

., ....'«?^:. 


"i  .■SufporUng Piles    ,      r^     r_^      20-1?. 

■Jr - ;    

U.SBvllrhecxt  L/ne-^ 
Port-  Pion  of  Bearing  Piles 
under  Rejoining  Wall 


would  have  undoubted  advantage  as  a  i)()rt  of  call  for  all 
ocean  traffic  to  South  America  or  through  tiio  Panama 
Canal,  Itut  unfortunately  at  present  its  only  rail  com- 
numication  with  the  inland  is  a  line  along  the  coast  to 
Los  Angeles,  and  thence  inland.  There  is  in  course  of 
construction  a  railway  to  connect  San  Diego  to  Yuma, 
Ariz.,  where  it  will  connect  with  transcontinental  rail- 
ways, but  this  road  has  so  far  only  been  built  for  11  miles 
east  of  San  Diego  and,  according  to  latest  pui)lished  sta- 
tistics, it  is  under  con.struction  only  for  40  miles.  The 
distance  from  Yuma  to  San  Diego  is  about  2-20  miles. 

Xevertheless,  the  city  of  San  Diego  is  now  engaged  in 
an  extended  port  improvement.  In  1010,  the  State  of 
California  voted  $1,500,000  in  bonds  for  the  development 
of  a  harbor,  but  at  the  request  of  the  people  of  San  Diego 
the  legislature  afterward  annulled  this  grant  and  deeded 
all  tide  land  within  the  city  limits  to  the  city  of  San 
Diego  on  condition  that  the  latter  expend  $1,0()0.000  m 
port  developments  along  specified  lines  and  within  a 
specified  time.  On  Xov.  14,  1011,  the  citizens  voted  the 
required  $1,000,000  and  under  this  appropriation  work 
was  immediately  started.  The  legislative  act  carries  with 
it  certain  saving  clauses  which  prevent  the  city  govern- 
ment from  ever  disposing  of  any  portion  of  the  tide  land 
or  the  leasing  thereof  for  abnormal  ix-riods,  and  it  further 
protects  the  municipality  by  forbidding  extended  areas 
being  leased  to  any  party  or  aggregation  of  j)arties.  Sav- 
ing (-huisos  are  also  in.^crted  which  prevent  the  monopoly 
of  the  berth  or  dock  space. 

A  tentative  scheme  for  future  iiiiproveinent  has  been 
made,  ami  in  the  immediate  develoi>ineiit  of  a  portion  of 
(his  nclieme  work  has  been  starteil  011  a  bulkhead  niid  jiier 
nt  the  north  end  of  the  city's  waterfront  and  jjrovision 
made  for  extensive  dredging  in  the  harbor  ))ro[)er. 

The  Bay  of  San  Diegf>  comprises  an  area  of  22  sq.mi. 
It  is  completely  land-lo<ked  and  has  a  depth  of  water  over 
tlie  bar  of  31  ft.  at  low  water.  The  main  channel  inside 
the  bflv  will  average  from  1.")00  fo  2000  ft.  in  width  and 
from  S.l  to  60  ft.  in  depth  at  low  water.     The  tentative 
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Art-a  of  Ijay.  22  sci.ini. 

Area  of  tide  land,  bi'lonRinK  to  th.-  <il.v  or  iml,    1  IfiO  lurcH. 

LenKth   of  pU'rs   proposed,   10(10   ft. 

Width  of  piers  proposed,   130   ft. 

Distance    between    piers,    250    ft. 

LenKth   of  bulkhead   line  In  front  of  elty,   11    ml. 

Approximate   ultimate   berth   room   In   eity   <-ontrol,   30   ml. 

Depth  of  water  over  the  bar  at   low  water,  31    ft. 

Depth  of  channel  Inside  of  bay,  35  to  60  ft. 

Average  width  of  channel,  1500  to  2000  ft. 

AveraKe   rise  and   fall  of  tide,   5  ft. 

The  improvements  under  construction  at  present  (-om- 
])rise  a  length  of  bulkhead  some  distance  out  from  the 
))reseiit  shore  line,  with  a  130-ft.  ]>ier  at  one  cml  of  it 
(Fig.  1),  besides  the  reclamation  of  tidal  laii<l,  which  is 
going  on  at  the  same  time.  The  bulkliea<l,  as  will  be 
noted  from  Fig.  2.  consists  of  a  gravity  concrete  rclain- 
tng-wall.  founded  on  wooden  piles,  again.st  which  the  re- 
claimed tarth  is  pum|>ed.  and  arrying  in  front  of  il  a 
(oiicrete-slab  floor,  resting  at  its  inner  edge  on  I  lie  re- 
tiiiniriL'-wall  and  at  its  outer  edg<'  on  concrete  jiilcs  drivrMi 
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Part  Elevo+ion  of  BulKhead  1        Section   E-F 

Fui.  "2.  Details  of  Bulkuhad  CoNsriinTioN 


Sec+ion      C-D 


into  the  harbor.     The 


main   .-iectioii   tif  tin 
Ih: 


seven  bloi-ks,  a  distance  of  "-iUTo  I'l.,  wiiile 
out  of  one  end  of  it  a  width  of  l-'iO  ft. 

Fig.  3  (Section  A-B)  shows  a  section  through  the 
bulkhead.  The  outside  bearing  piles,  as  will  be  noted  in 
the  figure,  consist  of  wooden  piles,  14  in.  in  diameter, 
driven  into  the  harbor  bottom  and  surrounded  above 
water  by  concrete  piles  which  carry  on  their  upper  ends 
the  transverse  I-beams,  which  are  incased  in  concrete  to 
form  the  floor-beams.  The  piles  are  made  by  first  driv- 
ing the  timber  pile,  then  sinking  above  it  a  hollow  con- 
crete cylinder,  cast  on  shore,  to  a  depth  -t  or  5  ft.  below 
the  bottom  of  the  harbor  and  filling  the  cylinder  around 
the  wooden  ]iile  with  concrete.  They  are  spaced  7  ft.  c. 
to  c.  At  the  extreme  end  of  the  floor-beams  there  are 
spaced  every  3  ft.  timber  fenders  with  car-spring  buffers, 
spaced  every  14  ft. 

At  Section  C-D,  Fig.  2,  is  shown  the  suction  through  the 
portion  of  the  bulkhead  at  the  pier.  The  design  is  similar 
here  to  the  bulkhead  proper,  except  that  a  larger  concrete 
pile  carries  the  outer  end  of  the  floor-beam  and  the  spac- 
ing of  these  piles  is  somewhat  different.  The  pier  is  130  ft. 
wide  and  800  ft.  long.  The  concrete  piles  are  bracketed  at 
the  top  to  form  column  supports  to  the  I-beams,  which  are 
incased  in  concrete  and  which  carry  m  their  turn  a  con- 
crete slab  with  asphalt  paving  for  a  floor.  Running  along 
either  side  of  the  pier  are  two  railway  tracks  of  standard 
gage,  which  extend  out  from  the  shore  and  which  will 
connect  eventually  with  a  municipal  port  railroad. 

The  supporting  piles  under  the  pier  are  being  built  ac- 
cording to  a  specification  that  reads  as  folows : 

After  dredging  the  bottom  of  the  bay  to  the  approximate 
depth  required  for  the  concrete  footings  to  the  piles,  a  steel 
c.vlinder  caisson  7  ft.  in  diameter  of  sufficient  strength  to 
resist  the  external  pressure  of  the  water,  and  of  necessary 
length  to  reach  to  the  desired  depth,  shall  be  brought  into 
position  concentric  with  the  center  point  of  the  pile  to  be 
constructed,  it  shall  then  be  driven  down  into  the  mud  and 
earth  constituting  the  floor  of  the  bay  until  the  outside  water 
is  entirely  cased  oft.  The  mud  and  water  on  the  inside  of  the 
caisson  shall  then  be  removed  and  the  earthern  bottom  ex- 
cavated to  a  satisfactory  depth,  and  a  safe  bearing  ground  of 
not  less  than  3  tons  per  sq.ft.  is  obtained  for  the  concrete 
footing  of  the  pile.  After  which,  the  wooden  pile  constituting 
the  central  core  of  the  pile,  shall  be  brought  accurately  into 
position,  perfectly  plumb,  concentric  with  the  exact  point  of 
alignment  and  driven  down  to  a  30-ton  safe  bearing  load, 
which  shall  be  determined  by  the  drop  of  a  2000-lb.  hammer 
for  a  distance  of  19  ft.,  with  a  penetration  of  Vi  in.  for  each 
of  the  last  five  blows  of  the  hammer,  the  head  of  the  pile 
being  sawed  off  square,  presenting  a  hard,  firm  surface  to  the 
hammer  for  each  blo'w. 

The    top    of    the    wooden    pile    shall    be    sawed    off    at    right 


,\-B  at  bulkhead   proper:  Section  C-D  at   pier] 

extends   for 
pier  extends 


angles  to  its  length,  at  any  point  between  mean  low-water 
mark  and  IS  ft.  below  the  city  datum  plane  of  levels. 

The  wooden  stave  cylinder,  reinforcing  metal  and  the 
cement  concrete  shall  then  be  placed  into  position  all  as 
shown  on  the  plans  hereto  attached  and  in  the  manner  as 
specified  herein. 

The  inside  of  the  steel  caisson  shall  be  free  from  water 
at  all  times  during  the  construction,  and  under  no  condition 
shall  any  concrete  be  deposited  under  or  into  water. 


Fig. 


View  of  Steel  Caissoxs  Usep  ix  Pile  C'on- 
sTRCCTiox,   Sax  Diego  Haijbor 


500 


E  X  G  I  X  E  E  R  I  X  G     NEWS 


Vol.  69,  Xo.  11 


The  Engineer  shall  determine  the  depth  of  concrete  foot- 
ings for  each  pile,  and  he  shall  be  the  sole  Judge  of  the  fit- 
ness of  the  bearing  ground  for  the  concrete  footings  to  each 
pile  constructed.  No  concrete  shall  be  deposited  upon  said 
bearing  ground  until  permission  is  given  the  contractor  to  do 
so  bv  the  Engineer. 

In  the  event  that  satisfactory  bearing  ground  cannot  be 
had  at  a  reasonable  depth,  then  resort  may  be  had  to  driving 
of  wooden  bearing  piles  in  the  manner  as  shown  upon  sheet 
Xo  2  of  the  plans  hereto  attached.  In  no  case  shall  resort 
be  had  to  this  form  of  construction  without  the  written  con- 
sent of  the  Engineer. 

The  steel  caisson  shall  remain  in  place  for  at  least  4S 
hours  after  the  last  concrete  is  deposited,  and  then  removed 
with  such  care  as  to  prevent  any  disturbance  whatever  of  the 
completed  work. 

Immediately  after  the  removal  of  the  steel  caisson,  the 
completed  pile  shall  be  rigidly  braced  in  all  directions  to  ab- 
solutely prevent  any  movement  or  displacement. 

Fig.  3  is  a  view  of  the  two  steel  caissons  used  in  mak- 
ing the  pier  piles.  These  caissons  are  made  of  boiler 
plate,  •%  in.  thick  in  the  bottom  rings  and  Vi  '"•  tliick  in 
the  top  rings,  with  a  heavy  reinforced  cutting  ring  on  the 
bottom.  A  heavy  wooden  cap  is  used  on  top  of  the  cais- 
son to  cushion  the  blows  of  the  hammer,  which  in  this 
case  weighs  4000  lb.  The  derrick  which  manipulates 
the.sc  caissons  is  capable  of  lifting  100  ton.s.  whicli  ca- 
pacity is  nearly  reached  in  pulling  the  cais.<ons. 

On  the  pier  proper  is  to  be  built  a  steel-frame  ware- 
house, 72  ft.  clear  in  width  and  765  ft.  long,  which  will 
be  provided  with  roller  doors,  skylights  and  ventilators 
all  in  accordance  with  the  best  modern  practice.  For 
facilitating  the  rapid  handling  of  cargo  a  number  of  load- 
ing ]>latforms  and  auto  trucks  will  be  provided.  Along- 
side the  pier  35  ft.  of  water  will  be  maintained,  and 
alongside  the  bulkhead  20  ft. 
"The  harbor  work  is  under  the  direction  of  the  city  of 
San  Diego  and  under  the  .special  direction  of  Edwin  M. 
Capps,  Supervising  Engineer,  to  whom  we  are  indebted 
for  the  accompanying  drawings  and  tccliiiical  descri])- 
tioii. 

The  contracffor  the  bulkiicad  was  let  to  Slields  &  Son, 
San  Diego,  for  $330,000:  that  for  the  ])ier  to  Messmer  & 
Bice,  Los  Angeles,  for  $350,000.  The  city  is  doing  its 
own  dredging,  with  two  suction  dredges,  one  with  a  12-in. 
and  one  with  an  18-in.  pipe.  It  is  expected  that  the  work 
will  be  completed  in  February,  1914. 


KIrctrle  I'oivtT  UlMtriliiidnn  for  the  i'liniimn  Cnunl  opera- 
tion and  lighting  will  require  24fi  miles  of  icaii-covered  cable, 
which  is  about  40%  of  the  total  amount  placed  by  the  largest 
electric  power  company  in  the  United  States  during  the  20 
years  precedlnp  1908.  These  cables  will  be  carried  through 
the  lock  walls  in  vltrlfled  clay  ducts.  On  account  of  the 
large  amount  of  cable  to  be  placed  In  the  ducts  a  special  de- 
vice   using    an    electrically    operated    winch    was    resorted    to. 

Before  the  operation  is  begun  the  ducts  are  carefully 
cleaned.  Then  a  small  steel  lead  wire  Is  pulled  through,  and 
by  this  means  a  manila  cable  Is  drawn  through  the  duct.  The 
electric  cable  Is  attached  to  the  rope,  and  the  winch  Is  set 
In  motion.  By  this  method  It  Is  possible  to  pull  900-ft. 
lengths  of  No.  0000  B.  &  .S.  gage  lead-covered  cable  at  one 
time,  whereas  the  aveiage  length  by  other  methods  Is  about 
300  ft.  The  outside  diameter  of  this  cable  Is  a  trifle  more 
than  2  In.  In  such  u  length  the  cable  passes  through  two 
Intermediate  manholes,  and  Is  greased  at  three  points  to  aid 
In  reducing  friction.  The  advantage  of  pulling  the  long  sce- 
tloni-  III  one  operation  Is  thai  the  making  of  two  Joints  Ix 
■Bved,  and  this  Is  n  considerable  economy.  The  winch  used 
for  the  purpose  Is  mounted  upon  trucks  operated  over  th" 
return  tracks  of  the  canal  towing  system.  The  cable  la  placed 
directly  below  the  floor  of  the  operating  tunnel,  and  there- 
fore   the    pull    >>y    in.'    winch    Is    direct. 

Tn  addition  to  the  amount  of  cable  mentioned  above,  the 
llirhtInK  system  will  n^nulre  about  112  miles  of  wire  of  mis- 
cellaneous slices   from   N'ns.    12   to  00    B.   &   S.  Rago. 


Oil  Pipe  Lines  in  California 

By  B.  K.  Sthoud* 

The  first  oil  pi])e  line  of  any  length  in  California  was 
built  by  the  Standard  Oil  Co.  in  1901  from  the  Kern 
River  fields  in  the  San  Joaquin  Valley  to  Point  Rich- 
mond, on  San  Francisco  Bay,  a  distance  of  about  300 
miles.  The  line  was  8  in.  in  diameter  and'  the  pumping 
stations  were  placed  approximately  24  miles  apart,  as 
was  the  company's  practice  in  the  Eastern  oil  fields.  By 
reason  of  the  lieavy  gravity  of  the  oil  of  the  Kern  River 
fields  (12  to  16°  Baume)'  it  was  found  that  tlie  pumps 
could  not  move  it,  although  steam  heating  to  high  tem- 
peratures was  resorted  to.  As  a  result,  twelve  intermedi- 
ate stations  were  added,  and  the  oil  was  then  moved 
through  to  Point  Richmond  satisfactorily. 

The  Associated  Pipe  Line  Co.,  in  1907,  Imilt  a  pipe 
line  from  the  Kern  River  fields  to  Porta  Costa,  a  distance 
of  about  280  miles.  Porta  Costa  being  at  tidewater,  about 
30  miles  north  of  San  Francisco.  This  also  was  an  8-in. 
line,  but  the  pi])e.  instead  of  being  smooth,  was  corru- 
gated or  "rifled,"  the  corrugations  making  one  comjilete 
revolution  in  every  10  ft.  This  was  a  new  departure 
from  anything  ])reviously  tried  in  pipe-line  practice,  and 
its  working  was  watched  with  great  interest.  In  theory. 
enoUgli  water  was  to  be  injected  into  the  line  at  each  sta- 
tion to  encase  the  oil  in  a  water  envelope,  thus  giving  the 
oil  a  water  bearing  and  reducing  the  friction.  This  pipe 
is  known  as  the  "rifled-pipe"  by  reason  of  the  rotarV 
motion  it  imparls  to  tlie  oil.  It  was  found  in  practice 
that  109^  of  water  was  about  the  necessary  proportion  to 
moM'  tlu!  oil  readily,  and  liy  reason  of  the  reduced  fric- 
tion llic  Associated  Pipe  Line  Co.  found  it  practicable  to 
|)ul  the  pum]nng  stations  approximately  26  miles  apart. 
The  (lil  \Mis  hcatcil  slightly  in  order  to  bring  it  freely  to 
the  pump  I'roiii  the  tanks,  higli  temperatures  not  having 
beeu  round  necessary.  This  line  has  been  in  u.se  for  the 
past  five  years  and  is  a  pronounced  success. f 

Tliere  are  now  several  oil  pipe  lines  in  California,  iiul 
their  eqiiiiiineiit  is  mucli  the  same  in  each  case.  In  gen- 
eral, eacli  lumiping  station  is  composed  of  from  three  to 
live  water-tube  or  Scotch  marine  boilers  of  200  to  250 
hp.  each,  fired  with  oil,  and  two  horizontal  duplex  com- 
pound steam  puiii])s  connected  in  manifold.  The  oil  end 
of  the  A.<sociated  Pipe  Line  Co.'s  ]uiin])iiig  engine  is 
9l/^x.36  in.  and  moves  a  barrel  of  oil  iier  ri'volutioii.  The 
engines  arc  run  from  I"'  r.p.m.,  on  heavy  gravity  oil,  to 
22  r.]).!!).  on  liiglier  gra\  ity  oil,  and  will  move  from  15,000 
to  25,0()()  barrels  jx'i-  VI  lir.  An  <S-iii.  pi]ie  line  equipped 
with  these  pumps  has  moved  over  30,000  bid.  of  oil  i)er 
24  hr.,  or  over  1,000,000  bbl.  ])er  month.  The  average, 
however,  is  alioiit  22,000  jter  21  lir.  l"'ach  station  has 
from  two  to  live  tanks  of  55,000-bl)l.  cai)acity  encii,  and  if 
the  topogiajihy  of  the  country  i>ermits,  these  are  set  above 
tlie  level  of  the  j)umi)s,  in  order  that  the  oil  may  flow  by 
gravity  to  tlie  latter.  The  suction  lines  are  from  20  to 
28  in.  in  diaiiieter.  Four  men  are  in  charge  of  each  sta- 
tion, working  in  pairs  for  alternate  shifts  of  12  hr,  each. 
Telei)lione  and  telcgrajih  lines  jiarallel  all  ))ipo  lines,  and 
the  coin])anies  have  installed  sliojis  at  iini)ortant  points, 
so  that  breaks  in  the  lines  or  lln'   macbincrv  arc  taken 


•ITnlversal   Oil   Co.,   Wasco,   Calif 

tThe  use  of  rifled  pipe  on  an  earlier  oil  pipe  line  of  tho 
Southern  Paclflc  Ry.  was  described  In  an  article  by  ,1.  D. 
TsaacH.  Consulting  Engineer  of  the  Harrlman  Lines,  In  "Engi- 
neering News"  of  Juno  7.    1906. 
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care  of  with  dispatch.  The  pumping  stations  and  pipe 
lines  are  Iniilt  in  a  substantial  niannor,  and  their  ellici- 
eney  is  correspondingly  iiigli. 

Nearly  all  the  oil  pipe  lines  in  Calirornia  are  of  steel 
])ipe  8  in.  diameter,  weighing  ^8  lb.  per  ft.  and  tested  to 
1500  lb.  pressure  per  sq.in.  The  working  pressure  is 
al)out  750  lb.  Openhearth  steel  pipe  is  preferred,  but 
bessemer  steel  is  u.sed  extensively.  The  iiijtc  is  all  made 
at  Eastern  mills,  and  the  sections  arc  20  ft.  long.  Ordi- 
nary screw  couplings  are  used  on  nearly  all  the  lines, 
although  in  some  cases  there  are  flanged  unions  joining 
the  blank  ends  of  the  joints.  There  is  practically  no  leak- 
age at  the  joints,  the  lines  being  generally  tested  under 
water  pressure  before  oil  is  pumped  through  them.  No 
air  chambers  are  used,  but  relief  valves  are  often  ])laced 
at  the  summits. 


Fig.  1. 


Machine  foe  Making  Screw  Joixts  ox  Oil 
Pipe  Line  ix  Califorxia 


The  pipe  lines,  as  a  rule,  have  their  sources  in  the 
warm  interior  valleys  of  the  state  and  before  reaching 
the  coast  have  to  pass  over  high  mountain  ranges,  and 
are  therefore  subjected  to  more  changes  of  heat  and  cold 
than  is  usually  supposed.  Each  company  therefore  has 
its  own  problems  to  solve,  so  California  has  been  the 
pioneer  in  many  branches  of  the  pipe-line  transportation 
practice.  The  low-temperature  conditions  at  the  high 
summits  are  met  by  burying  the  pipes  much  deeper  than 
in  the  valleys,  the  depth  being  3  to  -i  ft.  below  the  sur- 
face, instead  of  20  to  24  in.  As  to  the  profiles,  the  Stand- 
ard and  Associated  pipe  lines  through  the  San  Joaquin 
Valley  are  practically  level ;  the  Coalinga-Monterey  line 
has  an  elevation  of  about  300  ft.  at  its  initial  pumping 
station  in  the  oil  field,  and  20  miles  beyond  this  it  reaches 
an  elevation  of  2300  ft.  The  General  pipe  line  from 
Maricopa  to  Los  Angeles  has  a  maximum  elevation  of 
about  4000  ft.  All  the  lines  terminate  a  few  feet  above 
sea  level.  In  curvature,  it  is  aimed  to  have  a  radius  of 
not  less  than  150  ft.  for  changes  of  direction. 

In  laying  its  lines,  the  Associated  Pipe  Line  Co.  cuts 
a  trench  18  in.  wide,  and  the  pipe  is  thrown  to  opposite 
sides  of  the  trench  every  100  ft.,  thus  providing  for  ex 
pansion  in  the  line.  The  Standard  Oil  Co.  does  not  pro- 
vide for  expansion.  The  lines  are  buried  at  least  20  in. 
deep,  and  in  crossing  a  marsh  or  stream  the  lines  are 
placed  on  trestles.  As  a  protection  to  the  lines,  coatings 
of  especially  prepared  asphalt  are  applied  after  the  pipe 
has  been  scraped  to  remove  all  mill  scale.  The  pipe  is 
then  wrapped  with  an  asbestos  or  fiber  paper,  after  which 
another  heavy  coat  of  paint  is  applied.  This  work  is  very 
necessary  to  protect  the  line  from  moisture  and  alkali  in 


the  soil.  Otherwise  the  life  of  the  pipe  would  be  short. 
Pipe-laying,  trenching  and  backfilling  machine.'*  havi; 
been  invented  which  do  the  work  of  several  men  and  in- 
sure more  uniform  results.  The  trenching  machines  arc 
ordinary  power-driven  bucket  machines,  or  revolving 
wheels  carrying  buckets.  Backfilling  machines  are  road 
graders  or  X'-scrapers  drawn   by  horses, 

A  pipe-laying  or  pipe-jointing  machine  has  been  in- 
vented by  Mahoncy  Brothers  which  will  lay  7000  ft.  o£ 
I)ipc  per  day  with  a  comi)lete  crew  of  20  men,  as  against 
5(1  or  ()0  men  with  tongs.  Fig.  1  is  a  view  of  the  machine 
and  Fig.  2  shows  it  on  a  pijic  line.  It  is  run  on  the  pipe, 
which  it  ii.-cs  as  a  track.  The  motive  power  is  supplied 
by  a  marine  or  automobile  gasoline  engine  of  the  four- 
cylinder  vertical  type,  water  cooled,  the  machine  carry- 
ing an  ordinary  auto  radiator  and  fan.  The  illu.strations 
show  the  machine  and  its  position  on  the  pipe.  The  line 
runs  through  a  10-in.  pipe  or  sleeve  under  the  machine 
and  when  the  latter  is  ready  to  travel,  the  legs  which  sup- 
port it  on  the  ground  are  automatically  drawn  up  until 
the  machine  rests  on  the  pipe.  A  clutch  is  then  thrown 
in,  which  causes  the  snuill  rollers  inside  the  10-in.  sleeve 
to  revolve,  thus  moving  the  whole  forward.  It  is  pre- 
vented from  turning  over  by  a  long  lever  on  the  side, 
whivh  is  handled  by  the  men.  The  pipe  line  is  supported 
at  the  end  by  blocking  and  as  soon  as  the  machine  reaches 
file  end  of  the  joint,  the  legs  are  again  thrust  to  the 
ground  and  the  weight  of  the  machine  taken  off  the  line. 
A  joint  of  pipe  is  swung  in  by  the  boom,  automatically 


Fig.  •<;.  Laying  ax  Oil  I^ipe  Lixe  ix  I'aliforxia,  with 
A   Machixe   for    Scrkwixg   Up   the   Joixts 

placed  into  position  and  caught  with  the  grip,  which 
rapidly  screws  it  up.  This  grip  is  operated  by  an  ordi- 
nary automobile  clutch.  The  machine  is  further  sup- 
ported when  on  the  ground  by  cross  pieces  of  wood,  which 
prevent  it  from  turning  over  into  the  trench. 

The  Standard  Oil  Co.  has  large  tank  farms  both  at 
Bakersfield  and  Point  Eichmond.  In  the  latter  city  it  has 
its  refinery,  and  all  the  oil  taken  from  the  San  Joaquin 
Valley  by  the  company  goes  to  that  point.  The  Associ- 
ated Oil  Co.  markets  the  oil  for  fuel,  and  maintains  a 
fleet  of  tank  steamers  and  oil  cars  for  that  purpose.  Its 
equi]iment  at  Porta  Costa  is  such  that  it  can  load  a 
55,000-bbl.  tank  steamer  in  less  than  2  hr. 


Mortality  Statl.itlos  of  the  PennRylvania  Coal  Minex,  dur- 
ing 1912.  are  contained  in  the  annual  report  o(  the  Depart- 
ment of  Mines.  In  the  bituminous  branch.  160.973.500  tons 
were  mined.  182.700  men  and  boys  employed,  and  the  death 
list  summed  up  to  437.  In  the  anthracite  fields,  the  produc- 
tion was  84.258,100  tons,  and  of  the  175,900  employees,  593 
were   trilled. 
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A  New   Module  or  Constant-discharge 
Device  for  Irrigation  Works 

An  irrigation  module  without  moviug  parts,  which 
effects  an  approximately  constant  discharge  of  water 
under  varying  heads  by  means  of  a  series  of  obstructing 
plates,  let  part  way  down  into  a  trough,  which  is  rect- 
angular in  section  and  circular  in  plan,  has  been  devised 
by  A.  Shirra  Gibb,  executive  engineer,  Irrigation  De- 
partment of  Punjab  (Laho'-e,  India).  The  baffle-plates 
serve  to  destroy  the  head  in  excess  of  what  is  needed  to 
give  the  desired  volume.  We  are  indebted  to  Mr.  Gibb 
for  the  following  description  of  the  device: 

In  its  simplest  form  the  apparatus,  in  which  the  regu- 
latiou  of  the  supply  is  elfected,  consists  of  a  semi-circular 


End       Elevo+ion  Fron+      Elevo+ion 

Fiii.   1.  Tm:  (iiiiii    Iuimcation   ^lonri.i-: 

[ill  plan],  ilat-bottomed,  steel  trough  of  considerable 
dci)th,  round  the  bottom  of  which  the  water  flows  (see 
accompanying  sketch  and  details,  Fig.  1).  The  water 
enters  the  trough  at  one  end  through  a  180°  bent  cast- 
iron  pipe,  tlie  upstream  end  of  which  communicates  with 
the  canal  through  the  bank  by  means  of  the  requisite 
length  of  straight  pipe.  The  exit  is  at  the  other  end  of 
the  trough. 

The  180°  bend  and  the  semicircular  trough  (ogclher 
form  a  complete  looj)  round  which  the  water  flows  and  in 
which  a  condition  of  free  vortex  flow  becomes  estal)- 
lished.  In  this  condition  the  water  at  the  outer  circum- 
rcreiicc  of  the  stream  is  ke])t  up  at  a  comj)aratively  high 
level  Ijy  its  centrifugal  force  and  the  surface  curves  down 
convexly  toward  tiie  inner  circumference.  The  height 
at  which  the  water  flows  round  against  the  outer  circtun- 
ference  of  the  trough  depends  on  the  velocity,  being 
higher  the  greater  tiie  velocity. 

A  series  of  iialHes  are  fitted  at  intervals  across  the  upper 
portion  of  the  trough,  their  lower  edges  being  cut  and 
lient  in  such  a  way  as  to  allow  just  the  required  discharge 
of  water  to  flow  below  them  uninterrupted.  These  din- 
pliragnis  come  into  play  whenever  the  head  of  water  in 
the  canal  Ih  sucli  as  to  cause  the  water  at  the  outer  cir- 
j'Umference  of  the  trough  to  rise  above  their  lower  edges. 
When  this  lia[)j)eiis  a  portion  of  the  stream  at  its  outer 
circumference  is  interrujited  by  the  diaphragm,  and  its 
centrifugal  forct;  being  Ihiis  destroyed,  the  water  falls 
across  the  stream  to  its  inner  circumfcreiice,  where  the 


surface  is  low.  This  fall  of  the  water  and  the  circulating 
cross  or  radial  flow  which  it  produces  uses  up  the  energy 
that  the  water  had  by  virtue  of  the  increased  head  iu  the 
canal,  and  leaves  only  sufficient  to  discharge  such  supply 
as  can  pass  undisturl)ed  under  the  remaining  diaphragms. 
As  the  head  increases  and  more  energy  has  to  be 
eliminated  the  diaphragms  come  into  action  iu  turn,  be- 
ginning from  the  upstream  end  of  the  trough,  but  no 
action  can  take  place  downstream  of  the  point  at  which 
the  energy  in  the  water  is  reduced  to  the  required  amount. 
Thus,  the  correct  supply  is  discharged  constantly  iu  spite 
of  variations  of  head  iu  the  canal. 

The  minimum  head  required  to  give  the  correct  sup- 
ply is  very  small,  being  very  little  more  than  is  carried  by 
the  water  in  the  form  of  velocity  head.  This  is  an  im- 
]iortant  point  because  the  liead  available  is  often  only  a 
few  inches. 

There  can  be  no  question  of  this  module  being  tam- 
]iered  with  by  those  interested  in  the  water-sui)ply,  bc- 
cau.<e  short  of  complete  demolition  there  is  no  means  by 
which  it  can  be  made  to  give  more  than  its  correct  sup- 
ply; aiul  silt  or  other  matter  in  the  water  obviously  can- 
not interfere  with  its  action. 

The  module  is  in  actual  use  in  India,  where  about 
100  have  been  installed  on  Punjab  Canals — mostly  of  an 
earlier  and  more  complicated  design,  but  employing  the 
same  ])riuciple. 

The  irrigation  autliorities  in  Sind  and  in  P>eiigal  have 
installed  some  of  the  hitest  type  on  tiieir  canals.  The 
agricultural  departments  of  Punjab  and  Bombay  each 
iuive  modules  of  the  latest  type  installed  at  their  experi- 
mental farms  for  regulating  and  measuring  the  (piantity 
of  water  given  to  experimental  plots.  These  installations 
have  given  entire  satisfaction. 

As   supplementing   the   description    by   Mr.    Ciibbs,    wc 
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repnxluce  from  LoimIoii  h'lii/iiii'criiif/.  of  .Ian.  17,  a  curve 
(Fig.  2)  showing,  in  the  language  of  inr  contemporary, 
"how  very  elfectivcly  the  module  works  throughout  its  de- 
signed range  of  o])eration,  which  in  lliis  case  is  from  9 
to  18  in."  It  nuiy  be  added  that  I'Jngineerin;/  of  the 
date  nanu'fl  contains  a  number  of  illustrations  of  the  de- 
vice which  were  also  forwarded  to  us,  but  are  not  repro- 
duced here  as  our  Fig.  I  clearly  shows  llie  working  prin- 
cijilc  of  tile  module. 

Tile  (iibb  module  is  made  by  (llcnlicld  it  Kciiiic.ly.  of 
Kilmarnock,  Scollaiid,  luidcr  a  license  from  Mr.  (iibb  as 
iiatentce. 


'I'll)-  \iil<ifn«l>il<-  'I'rxHiiu:  l.nlHinitiiry,  iniilntnliHil  In  Np\«' 
York  rily  ),y  Ihi'  Aiit(iiii(ililli>  f'liili  iif  Amcrli'ii.  and  wlilrh  It 
wiiH  rcTfnlly  nporlid  wnx  li>  Ix'  iitinllBlKHl,  will  be  cuntlniipd 
by  a   recent  (IccIhIou  of  the  Board  of  Governors  of  the  Club. 
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Antityphoid  Vaccination  in  the 
Reclamation  Service 

By  Dit.  Hrcii  A.  Wv.ows'- 

Although  sporadic  cases  of  typhoid  fever  have  been 
reported  at  h)iig  intervals  from  a  few  of  the  larger  con- 
struction camps  of  the  United  States  Reclamation  Ser- 
vice, these  cami)s  have  never  experienced  an  epidemic  of 
the  disease.  This  is  probably  largely  due  to  the  fact  that 
from  the  outset  every  precaution  has  been  taken  to  main- 
tain the  highest  degree  of  sanitary  excellence  possible. 
On  the  larger  works,  where  often  Imndreds  of  men  are 
concentrated  in  the  camps,  physicians  are  employed  by 
the  Service,  either  under  contract  or  holding  civil-service 
appointments.  The  camps  are  carefully  jioliced  and  every 
attention  given  to  the  proper  disposal  of  refuse,  purity 
of  the  water-supply,  the  extermination  of  the  so  called 
"typhoid  fl}-"  by  moans  of  trapping  and  the  destruction 
of  its  breeding  places,  and  other  incidental  sanitary  meas- 
ures tending  to  maintain  the  health  of  the  camps  at  the 
highest  point.  Not  the  least  of  the  reasons  for  this 
action  on  the  part  of  the  Service  has,  of  course,  been  the 
knowledge  that  efficiency  and  health  go  hand  in  hand. 

Consideration  of  the  remarkable  results  obtained  in 
the  Army,  as  indicated  by  the  various  reports  of  Major 
i'.  F.  Russell  and  others,  naturally  led  to  the  belief  that, 
in  its  efforts  to  maintain  high  efficiency  through  proper 
sanitary  measures,  the  Service  should  not  overlook  the 
prophylactic  value  of  inoculation  with  antityphoid  vac- 
cine. Negotiations  were  acordingl}'  entered  into  with 
the  War  Department  and  arrangements  made  in  July, 
1918,  whereby  Major  Russell,  of  the  Army  Medical 
Corps,  in  charge  of  the  bacteriological  laboratory  of  the 
Army  Medical  School,  was  directed  to  furnish  the  pro- 
phylactic when  and  in  the  amounts  requested  by  the 
Reclamation  Service,  "payment  to  be  made  at  the  rate 
of  12%c.  for  each  complete  treatment,  by  transfer  of 
funds  at  stated  intervals." 

Compulsory  vaccination  of  the  employees  of  the  Ser- 
vice was,  of  course,  impossible,  but  it  was  believed  that 
a  large  proportion  would  volunteer  for  treatment  if  the 
dangers  of  infection  and  the  advantages  of  prophylaxis 
were  fully  presented  to  them.  A  beginning  along  this 
line  was  made  by  publishing  in  the  Reclamation  Record 
(August,  1912),  the  official  organ  of  the  Reclamation 
Service,  an  article  contrasting  the  results  obtained  in  the 
Army  subsequent  to  compulsory  vaccination  with  con- 
ditions as  they  existed  prior  to  the  treatment,  briefly 
describing  the  method  of  inoculation  and  the  reactions 
that  might  be  expected,  and  urging  all  field  employees 
to  volunteer  for  treatment. 

About  the  same  time  there  were  sent  to  the  super- 
vising engineers,  project  engineers  and  project  managers 
copies  of  Circular  No.  7  of  the  Surgeon  General's  Office, 
which  describes  the  method  of  inoculation,  contraindica- 
tions, and  the  care  of  the  prophylactic  during  the  course 
of  treatment,  together  with  copies  of  an  article  by  Major 
Russell  on  "Results  of  Antityphoid  Vaccination  in  the 
Army  in  1011,  and  Its  Suitability  for  Fse  in  Civil  Com- 
munities." In  addition,  the  projects  received  several 
copies  of  a  circular  to  be  posted  in  conspicuous  places 
around  the  camps.  This  circular,  written  in  more  or  less 
popular  style,  called  attention  to  the  danger  of  contract- 
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iiig  typhoid  fever,  the  possible  economic  loss  to  the  indi- 
vidual and  the  Service,  the  comparative  liarmlessness  of 
the  inoculation  method  of  prevention,  and  the  ordinarily 
slight  reaction  resulting  from  inoculation,  closing  with 
the  folowing  injunction: 

Typhoid   fever  can   be  prcventeil. 
Vou  can  aid  by  bein)?  vacclnati-d. 
I'l-evcntlon   beats   the  physician  and   undertaker. 
Healthy   persons   may   have   typhoid    tomorrow. 
Only    those    vaccinated    or    who    have    had    typhoid    are    Im- 
mune. 
Immunity   lasts   three   years. 
l>iiii't    hesitate.    Volunteer    today. 

That  the  employees  took  a  lively  interest  in  the  matter 
was  shown  by  the  number  of  volunteer.s.  During  the  fall 
and  early  winter  requests  were  received  for  vaccine  suifi- 
cieiit  to  inoculate  api)roximately  500  j)cr.sons,  while  up 
to  Feb.  25,  1913,  enough  of  the  prophylactic  to  inocu- 
late 6"^5  per.sons  has  been  sent  to  19  projects  and  field 
offices,  at  a  cost  to  the  Service  of  $78.13.  Each  treat- 
ment consisted  of  three  inoculations  at  ten-day  intervals, 
the  first  of  l/^  c.c.  ('('I/2  "i-))  containing  approximately 
500,000,000  bacteria,  and  the  second  and  third  of  1  c.c. 
(15  m.),  containing  one  billion  each. 

The  reports  received  by  the  Service  regarding  the  gen- 
eral reactions  following  inoculation  show  that  in  over 
92%  of  the  cases  such  reactions  were  either  ab.sent  en- 
tirely or  mild  in  character  (i.e.,  presenting  a  temperature 
above  normal  and  below  100°;  or  normal  tem])erature 
with  headache  and  malaise)  following  the  fir.st  two  do.«es, 
while  these  results  were  obtained  in  all  cases  following 
the  third  inoculation,  no  moderate  or  severe  reactions 
being  recorded.  The  reactions  were  found  to  be  far  less 
severe  than  those  generally  accompanying  vaccination  for 
smallpox,  and  in  only  three  or  four  instances  were  em- 
ployees incapacitated  for  work,  and  then  only  for  a  few 
hours. 

As  above  stated  there  have  been  no  epidemics  of 
typhoid  fever  in  the  construction  camps  of  the  Service. 
An  epidemic  has,  however,  occurred  recently  at  Malta, 
Mont.,  a  small  town  with  a  population  of  about  450, 
located  on  the  Milk  River  project.  About  twentv  cases 
of  the  disease  developed  in  a  hotel  in  which  the  drinking 
water  was  furnished  from  a  shallow  well.  During  the 
period  of  the  epidemic  four  employees  of  the  Reclama- 
tion Service  were  living  at  the  hotel,  two  of  whom  had 
received  the  antityphoid  treatment  prior  to  the  outbreak, 
while  a  third  had  recently  had  typhoid  and  therefore  did 
not  take  the  treatment.  The  fourth  man  had  declined 
to  be  inoculated  and  was  the  only  one  of  these  four  to 
contract  the  disease.  The  value  of  this  as  an  object  les- 
son need  not  be  commented  upon. 

The  cost  of  typhoid  fever  per  patient,  irrespective  of 
lives  lost,  was  estimated  in  the  1907  epidemic  in  Pitts- 
burgh at  $128,  while  Dr.  Kober  estimates  the  annual  loss 
from  this  disease  in  the  United  States  at  $350,000,000. 
It  is,  of  course,  impossible  to  state  how  many  cases  of 
t^T^hoid,  if  any,  among  the  field  employees  of  the  Recla- 
mation Service  have  been  prevented  by  the  use  of  this 
latest  of  prophylactic  measures,  but,  on  the  basis  of  the 
above  figures,  the  prevention  of  only  one  case  would  more 
than  justify  the  small  expenditure  made.  In  this  con- 
nection it  is  believed  that  similar  preventive  measures 
might,  with  propriety,  be  taken  by  other  employers  of 
labor  concentrated  in  construction  camps  or  otherwise 
exposed  to  infection  with  the  tvphoid  bacillus.* 

•This  has  been  done  in  a  few  instances. — Ed. 
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Action  of  Acids,  Oils  and  Fats  on 
Concrete 

The  action  of  acids,  oils  and  fats  upon  concrete  was  the 
suhjeet  of  a  paper  by  \\'.  L.  Gadd,  delivered  Dec.  12, 
1912.  before  the  Concrete  Institute  at  London,  England. 
In  general,  Mr.  Gadd's  conclusions,  made  as  the  result  of 
some  rather  limited  study,  are  the  same  as  have  been  held 
for  some  years  in  this  country,  namely,  that  vegetable  and 
animal  oils  are  destructive  of  concrete,  but  that  mineral 
oils  have  apparently  no  effect  upon  concrete  which  has 
reached  a  certain  degree  of  set.  His  paper,  however,  was 
misleading  in  one  respect,  in  that  he  seemed  to  assume 
that  the  recent  advocacy  in  this  country  of  oil-mixed 
concrete  as  a  waterproof  material  included  animal  and 
vegetable  oils  as  well  as  mineral  oils.  We  quote  below  a 
portion  of  Mr.  Gadd's  paper : 

Neither  cement  nor  concrete  will  withstand  the  action  of 
hydrochloric,  nitric  and  sulphuric  acids.  They  decompose  and 
dissolve  the  constituents  of  cement,  even  in  dilute  solution. 
Even  a  weak  acid.  like  carbonic  acid,  has  a  distinct  action 
upon  cement,  which,  suspended  in  water,  can  be  practically 
entirely  carbonated  by  passing  a  current  of  carbon  dioxide 
into  It.  The  action  of  organic  acids,  such  as  lactic  and  buty- 
ric acids,  tannic  acid,  tartaric  and  citric  acids,  and  acetic  acid 
or  stale  beer,  is  not  so  marked:  but  it  is  very  probable  that 
the  whole  of  the  series  of  higher  fatty  acids  will  be  detri- 
mental to  concrete.  The  tendency  of  organic  acids  to  com- 
bine with  carbonate  of  lime  is  much  less  than  with  hydrate 
of  lime,  and  it  follows  that  an  acid  which  would  be  dangerous 
In  contact  with  green  concrete  might  be  perfectly  harmless 
In  contact  with  old  or  Indurated  concrete.  Thus,  stale  beer 
has  a  distinctly  detrimental  action  upon  new  work,  but  once 
the  concrete  has  indurated  by  exposure  to  air  for  some 
time,  the  acid  of  sour  beer  has  little  action  upon  it.  Fresh 
beer  has,  itself,  a  weakening  action  on  green  concrete;  but 
the  deterioration  in  this  case  is  due  to  the  sugar  and  other 
organic  constituents  of  the  beer,  and  not  to  the  action  of 
beer  acids. 

The  author  submitted  some  test  pieces  of  neat  and  of 
1 :  :i  mortar  briquettes,  first  to  the  action  of  pure  water 
and  second  to  the  action  of  beer.  The  test  pieces  were 
gauged  with  water  in  the  usual  way,  and  after  24  hr. 
in  moist  air  were  immersed  in  water  and  beer,  respec- 
tively, until  due  for  breaking.  It  was  found  that  the 
briquettes  kept  in  water  were  about  10  to  15%  stronger 
than  those  kept  in  beer.    The  author  further  says: 

Lactic  acid  Is  produced  by  the  fermentation  of  milk,  and 
Is  a  possible  acid  to  come  in  contact  with  concrete  structures 
In  farm  buildings.  The  action  of  this  acid  is  confined  to 
combination  with  calcium  hydrate,  forming  calcium  lactate. 
This  salt  is  soluble  In  water,  and  In  wet  situations  would  he 
readily  leached  out  of  concrete  In  which  it  was  formed,  so 
that  the  deleterious  effect  of  lactic  acid  would  consist  in  the 
gradual  removal  of  the  lime  hydrate,  which  plays  an  Im- 
portant part  In  the  Induration  of  concrete.  For  practical 
purposes,  it  Is  probable  that   this  action  would  be  very  small. 

Some  tests  were  made  to  show  the  effect  of  prolonged 
immersion  in  a  solution  of  lactic  acid,  j)repared  by  fer- 
menting milk  and  removing  the  curd.  Test  pieces  were 
placed  in  water  and  in  whey.  l>ut  it  was  found  that  the 
results  of  the  two  sets  of  i>riquettes  were  so  clo.se  that  no 
destructive  action  of  the  lactic  acid  could  he  claimed. 
The  conclusions  of  the  author  in  regard  to  the  whole  mat- 
ter are  given  below.  It  miirht  he  said  that  his  tests  on 
the  waterproofing  of  difTcrent  types  of  concrete  do  not 
appear  to  us  to  be  very  reliable. 

PONrMTSIONS 

1.  The  addition  of  oil  or  fnt,  of  any  kind,  to  concrete  re- 
Molla  In   a   weakcnlntc  of  the  strenglh. 

2.  Animiil  and  venetable  oils  have  a  direct  action  on  green 
concrete,  and  In  time  will  brinfr  about  Its  destruction. 


3.  Indurated  concrete  is  less  liable  to  be  attacked  by  oilir 
and   fats. 

4.  Oil-mixed  concrete  is  not  rendered  more  waterproof. 
The  least  permeable  concrete  is.  in  the  author's  opinion,  a 
dense  mortar  in  which  the  aggregate  is  properly  graded  to 
fill  the  voids. 


Water  Ram  in  Water-Works  Dis- 
tribution Systems 

Two  papers  on  water  ram  were  read  at  ihe  meeting  of 
the  Xew  England  Water- Works  Association  on  .T;in.  9, 
1913.     An  abstract  of  each  follows: 

i.UYTHUIt  over  an  Hydraulic  Elevator  at  Xortheast  Harbor.  Me.» 

and   Testa   of   Effect    of   Locomotive    Standplpe   Operation 

at     KilHwortli.    .Maine 

Charles  \\'.  Sherman,  principal  assistant  engineer  of 
Metcalf  &  Eddy,  Bo.ston,  Mass.,  related  an  experience 
with  an  hydraulic  elevator  supplied  by  the  Xortheast  Har- 
bor Water  Co.  (Me.),  which  led  to  some  tests  being  made 
on  a  locomotive  standnipe  connection,  at  Ellsworth.  J\\e. 

The  Xortheast  Harbor  Water  Co.  supplied  an  hydraulic 
elevator  in  a  hotel  through  a  -1-in.  pipe  300  to  4(i0  ft. 
long,  connected  with  an  8-in.  supply  main  at  a  point  two 
or  three  miles  below  the  lake  intake.  The  static  pressure 
at  the  hotel  was  30  lb.  and  a  relief  valve,  set  at  45  lb., 
was  installed  near  the  elevator. 

The  company  pressed  the  hotel  to  install  a  tank  for  the 
supply  of  the  elevator.  After  litigation,  the  State 
Supreme  Court  held  that  this  request  was  rea.sonable. 

Mr.  Sherman  was  called  in  to  testify  for  the  hotel. 
Local  data  as  to  the  increase  of  pressure  caused  by  the 
operation  of  the  elevator  not  being  available,  experiments 
were  made  on  the  water-works  of  Ellsworth,  Me.,  where 
the  court  was  being  held.  For  this  purpose,  a  4-in.  pipe, 
.some  400  ft.  long,  sup))lied  a  locomotive  stand])ipe  under 
a  normal  pressure  of  fiS  lb.,  was  selected.  This  pi])e  con- 
nected with  an  S-in.  main  which  came  from  a  di.stant 
reservoir. 

Quoting  now  from  Mr.  Sherman's  paper: 

The  pressure  gage  was  attached  to  a  house  service  pipe 
about  150  ft.  from  the  locomotive  standplpe.  and  the  stand- 
pipe  valve  was  opened  wide,  as  rapidly  as  possible,  left  open 
until  a  condition  of  steady  flow  was  obtained,  and  then  closed 
as  rapidly  as  possible.  The  maximum  velocity  in  the  4-in. 
pipe  is  estimated  to  have  been  not  less  than  10  ft.  per  sec. 
The  time  of  opening  the  4-in.  valve  was  30  sec.  and  the  tlnio 
of  closing  was  20  .sec.  The  pressure  dropped  almost  Immedi- 
ately upon  starting  the  valve  from  68  to  28  lb.,  or  to  41%  of 
the  normal:  and  at  the  Instant  of  closing  the  pressure  gage 
registered    134   lb.,    or    202%    of  the   normal. 

This  maximum  pressure  Is  not  great  enough  to  be  danger- 
ous to  any  well-constructed  pipe  system,  although  the  sudden 
fluctuations    would    doubtless    be    annoying   at    times. 

The  offictM-.s  of  the  \vjiter  compan}'  presented  gage  readinKfl 
showing  what  the  actual  fluctuations  had  been  In  various 
parts  of  town.  The  signlflcant  flgures.  as  taken  down  durInK 
the   testimony,   are   as   follows: 

PRESSURES  OBSERVED  AT  V.^RIOl'S  PI...\CES  niRING  OPER.\TION 
OF  lIVDR.Vn.IC  ELEVATOR 
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The  foregoing  figures  show  that  In  general  the  npernlinn 
of  the  elevator  caused  a  drop  In  pressure  ranging  from  40% 
to  between  tlU%  and  70%  when  the  valvo  was  opened,  and  an 
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Imieasf  In  picssuie.  or  water  i-am.  luiiountlnn  to  from  30  to 
S(i%  of  the  normal  pressure  under  ordinary  clrc-umstancos, 
and  sometimes  runing  up   to  about   100';;    Increase   In  pressure. 

These  results  confirm  in  a  ureneral  way  the  conclusions 
reached  by  the  writer  from  the  experiment  described  above — 
that  the  pressure  mifrht  drop  about  60'';  below  normal  when 
the  valve  was  opened,  and  rise  to  a  maximum  of  about  100% 
above  normal  at  the  moment  of  closing  the  valve.  These 
lluctuatlons  are  sutllcient  to  cause  annoyance,  but.  where  the 
normal  pressures  are  as  low  as  In  the  cases  cited,  should  not 
be  dauKerous   to   the  pipes. 

None  of  these  results  can  be  applied  to  cdndltlons  differ- 
ing materially  from  those  quoted  above,  but  they  may  serve 
to  give  some  Indication  of  the  extent  of  the  water  hammer 
that  may  be  experienced  in  a  small  water-works  system  from 
the   rapid    closinK   of   valves   or   fire    hydrants. 
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Supplement  iiii,'  ilr.  ShiTiiiiUi's  pii]ier,  Cali'i)  Mil 
Saville,  chief  engineer  of  the  watei'-works  of  Ilartfor 
Conn.,  recounted  some  ob.'servntions  which  he  had  m.K 
oil  the  works  under  his  charge.  These  observations  we 
prompted  by  several  bl•eak^  m  the  water  mams,  whii 
had  been  attributed  to  the  operation  of  the  hjconioti 


Pressi-re   Recordixg-gage   Chart.    Hartford  Water- 
works System,  Showing  Vibrations  Caused  by 
Fire  Steamers 

standpipe  at  the  mam  station  of  the  Xew  York,  Xew 
Haven  &  Hartford  R.R. 

A  recording  pressure  gage  on  the  8-in.  lateral  supply- 
ing the  standpipe  showed  extreme  vibration  of  120  lb. 
per  sq.in.  Another  gage,  at  the  City  Hall,  about  a  half 
miie  from  the  station,  showed  "that  the  water  ram  im- 
pulse IS  transmitted  to  considerable  distance  through  a 
distribution  system  with  a  decidedly  appreciable  force." 

Average  conditions  attendant  on  locomotive  filling 
through  the  8-in.  lateral,  connecting  with  a  12-in.  and 
16-in.  main  show  a  velocity  in  the  lateral  of  9.5  ft.  per 
sec,  and  a  period  of  flow  of  2  min.  50  sec.  The  quan- 
tity usually  drawn  is  4230  gal.  per  locomotive,  but  the 
tanks  on  the  through  locomotives  have  a  capacity  of  6000 
to  7000  gal. 

Various  expedients  for  lessening  the  ram  have  been 
discussed  with  the  railroad  officials.  There  are  sum- 
marized and  commented  on  by  Mr.   Saville  as  follows: 

(1)  By  a  slower  motion  valve  on  the  standpipe.  This  is 
objected  to  by  the  railroad  people  on  account  of  delay  to  train 
service.  (2)  The  use  of  a  water  cushion  valve  on  the  stand- 
pipe  which  would  act  similar  to  the  air  checks  on  doors.  Tkis 
device   is   now    in    operation    in    various    places    and    when    new 


workB  very  Mutlsfactorlly.  After  conntant  use.  however,  the 
parts  wear  and  If  repairs  are  not  made  the  conditlonn  of  rum 
become  as  bad  as  bi'fore  InHlHllutlon.  (3)  An  alr-preHHuro 
tank  or  chamber  may  be  installed  so  devised  that  theoreti- 
cally at  least  the  shock  of  the  quick-closing  valve  will  be 
mostly  taken  up  by  an  air  cushion.  .Such  a  device  In  In  op- 
eration In  several  places,  but  it  Is  understood  to  bo  not  en- 
tirely satisfactory.  This  condition  may  be  due,  however,  to  a 
defect  In  Installation  rather  than  being  Inherent  to  the  sys- 
tem.  (4)  An  elevated  and  Independent  tank  may  be  used,  and 
this  from  a  water-works  standpoint  Is  probably  the  most 
satisfactory  solution  of  the  problem.  In  this  case  the  water 
may  be  drawn  out  as  quicklv  as  desired  and  the  tank  refilled 
by  a  steady  stream  that  will  be  automatically  and  gradually 
cut  off  as  the  tank  Is  filled.  Unfortunately  this  method  of 
solving  the  problem  Is  not  always  feasible  either  on  account 
of  esthetic  conditions  which  forbid  an  unsightly  tank  or  on 
account  of  the  cost  of  an  architecturally  satisfactory 
structure. 

Kkkei't  oi'  STi:.\.M   I''ire  Kngi.ves 

\\'atcr  ram  caiiscij  liy  steam  fire  engines  forms  an  in- 
teresting stuily.  On  Dec.  13,  1912,  at  2:15  a.m.,  an 
alarm  soumlcil  for  what  it  was  feared  would  prove  to  be 
a  Ijad  lire.  Four  steamers  responded;  two  with  a  ca- 
pacity of  12(10  gal.  i»er  min.  and  one  of  900  and  one  of 
600  gal.  capacity.  In  addition,  some  near-by  fire  pumps 
were  put  in  use.  These  ho.se  lines  were  laid:  Two  3-in., 
four  21/^-in.  and  three  li^-in.  lines.  A  Venturi  meter 
indicated  that  350,000  gal.  of  water  were  used  at  the 
fire.  The  rate  per  hour  during  16  periods  of  10  min. 
each  increased  from  125,000  gal.  for  the  first  to  240,000 
gal.  for  the  fourth  period  and  then  showed  a  general  but 
not  uniform  decline  to  110,000  gal.  for  the  ninth  period, 
a  rise  to  140,000  for  the  eleventh  period  and  a  decline 
to  30,000,  20,000  and  30,000  gal.  for  the  14th,  loth  and 
16th  periods,  respectively. 

The  accompanying  diagram  was  reproduced  from  a  re- 
cording pressure-gage  chart  taken  at  the  water  office.  500 
ft.  from  the  location  of  the  fire.  Mr.  Saville  states  that 
"the  gage  and  the  steamers  were  on  the  same  main  or 
on  closely  cross-connected  parallel  mains  in  the  same  lo- 
cality as  the  fire."  The  "extreme  length  of  vibration 
corresponds  to  about  110  lb.  per  sq.in."  The  falling-ofF 
in  range  of  vibration  at  3:15  a.m.  corresponds  to  the 
withdrawal  of  some  of  the  fire  engines  from  the  scene 
of  the  fire. 

Quoting  now  the  coinludiiig  ]iai-agraph  of  Mr.  8a- 
ville's  paper : 

In  connection  with  this  diagram  it  may  be  of  interest  to 
state  that  the  city  of  Hartford  has  recently  passed  through  a 
rather  disturbing  period  due  to  low  rainfall  and  the  excessive 
calls  that  have  been  made  on  the  storage  in  the  reservoirs. 
In  order  to  take  every  precaution  possible  to  conserve  the 
supply  and  to  put  off  as  long  as  possible  the  evil  day  of  turn- 
ing to  the  Connecticut  River  for  an  emergency  suppl.v.  the 
gates  on  the  supply  mains  were  throttled  down  during  the 
later  afternoon  and  night.  The  intention  was  to  keep  the 
pressure  during  this  period  at  about  the  same  point  as  it 
stood  during  the  da.v  hours  of  maximum  consumption.  .\ 
drop  in  pressure  of  about  15  lb.  per  sq.in.  was  made  in  this 
manner,  and  the  Venturi  meter  records  indicate  a  saving  of  at 
least  a  quarter  of  a  million  gallons  per  day. 

By  good  fortune  there  are  two  flre  engine  houses  not  far 
from  the  city  line  and  also  near  the  main  gates  on  the  sup- 
ply main.  Two  men  were  stationed  at  each  of  these  houses, 
and  on  an  alarm  of  fire  they  open  the  gates  as  soon  as  pos- 
sible. A  number  of  alarms  have  come  in  during  this  period, 
but  at  no  time  has  there  been  any  lack  of  pressure  when  the 
engines  arrived.  The  ordinary  night  consumption  at  this 
season  of  the  year  is  at  a  rate  of  about  4.000.000  gal.  per  day. 
The  time  of  closing  the  gates  appears  on  the  diagram  about 
3  p.m.,  and  the  effect  of  opening  up  on  account  of  other  fire 
alarms  the  same  night  is  shown  at  S  p.m..  12:45  a.m.  and 
2.15  a.m.  Ordinarily  the  gates  are  opened  each  morning  at 
5:30    a.m. 
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Surplus  Waters  of  the  Los  Angeles  Aqueduct 


By  Bcrt  a.  Heixly* 


SYNOPSIS — The  Los  Angeles  Aqueduct,  having  been 
built  to  supply  the  future  needs  of  a  large  city,  will  pro- 
vide a  vast  surplus  of  water  for  years  to  come.  Two  rival 
plans  for  selling  this  surplus  are  reciewed  in  this  article: 
(1)  The  Mulholland  plan,  trhich  proposes  to  sell  water 
substantially  at  cost  to  irrigate  land  which,  it  is  assumed, 
u-ili  ultimately  become  a  part  of  the  city;  (2)  the  Gra- 
ham plan,  which  proposes  to  sell  water  at  the  highest 
obtainable  market  price  to  a  more  remote  district.  Under 
(1)  the  area  irrigated  by  the  surplus  water,  it  is  assumed, 
would  be  gradually  transformed  from  cultivated  land  to 
city  lots,  the  volume  of  water  required  in  either  case 
being  practically  the  same.  Under  (2)  the  irrigators 
would  be  compelled  to  find  water  elsewhere,  as  best  they 
might,  as  soon  as  Los  Angeles  needed  tlie  water.  The 
Mulholland  plan  is  a  scheme  of  cooperation  with  outly- 
ing districts  to  be  brought  into  the  city.  The  Graham 
plan  w  a  strictly  commercial  proposition.  The  city 
authorities  haie  adopted  the  Graham  plan,  but  the  plan 
must  be  approved  by  popular  vole  before  it  can  be  put 
into  effect. 

Today  the  Los  Angeles  Aqueduct  system,  by  winch  the 
city  of  Ia)s  Angeles  is  to  carry  a  daily  water-supply  of 
258,000,000  gal.  from  the  Sierra  Nevada  Mountains 
across  the  Mojave  Desert  and  into  the  San  Fernando 
Valley,  a  total  distance  of  234.7  miles,  is  practically  com- 
pleted. The  latter  part  of  March  should  see  the  new 
afpicduct,  which  is  the  longest!  and  in  many  respects  the 
most  remarkable  in  the  world,  ready  for  operation. 

To  many  it  will  come  as  a  sur])rise  that  for  the  larger 
part  of  the  20.000  miner's  inches  which  the  aqueduct  is 
designed  to  deliver,  no  system  ol  distribution  mams  have 
as  yet  been  provided.  It  is  the  i)urpo.se  of  this  article 
to  take  up  in  briefest  detail  the  cau.ses  productive  of  this 
condition  and  then  proceed  to  an  examination  of  the  two 
di.stnbution  jjlaiis  jiroposed.  It  is  believed  by  the  writer 
that  the  exposition  of  each  of  the  two  propositions  will 
be  of  interest  to  the  engineering  world:  (1 )  because  each 
is  unusual  from  the  end  it  is  desired  to  accomjjlish;  (2) 
because  the  conditions  to  be  overcome  are  not  to  be  met 
with  in  any  project  of  its  kind  now  on  record,  and  (3) 
the  magnitude  of  the  proposed  .system  involves  a  work 
comparable  only  to  the  reclamation  ])rojects  of  the  fed- 
eral government. 

Primardy  the  T.iOS  Angeles  Aqueduct  is  designed  for 
the  purpose  of  supplying  with  domestic  water  the  city  of 
Los  Angeles  and  the  surrounding  towns  which  in  time 
will  become  a  part  of  the  municipality.  Ultimately,  the 
entire  flow  of  the  aqueduct  will  be  required  for  this  pur- 
pose, but  now  and  for  some  years  lo  come,  nearly  nine- 
tenths  of  the  whole  flow  may  be  classed  as  "surplus."  In 
any  section  of  (be  Eastern  states  iliis  "surplus"  would  bo 
classed  as  "waste"  until  such  time  as  it  was  rcqiiiri'(l  for 
domestic  consumption.  In  the  semi-arid  Southwest,  how- 
ever, this  "siir|)lus"  when  dcvotcKl  to  irrigation  has  a 
value  second  only  to  that  of  domestic  use.  Nowhere  in 
the  United  Slates  does  water  command  so  high  a  rental 

^«  South  Hill  Ht.    T-OH  AnK.lPH.  rnllf. 

tTho  f<)olifar<il>-  pip.-  Iln-  W.Hl.rn  AiiMtrnllii.  Im  351.5 
mlU-ji  lonif.  but  It  In  n  SO-ln.  Ht.i'l  miilii  throuKh  which  water 
l8  lifted  1290  ft.  by  raeanH  of  elKht  puinpliiK  HtutluiiM. — Kd. 


as  It  does  in  Southern  California,  as  will  be  brought  out 
by  figures  to  follow. 

Of  the  195,000  acres  of  dry  land  contiguous  to  Los  An- 
geles it  was  early  estimated  that  approximately  135,000 
acres  could  be  irrigated  profitably.  Early  in  190!)  the 
preliminary  engineering  investigations  were  undertaken 
to  this  end.  The  subject  received  not  only  attention  at 
the  hands  of  the  city's  Board  of  Water  Commissioners, 
but  for  a  period  of  several  months  weekly  meetings  were 
held  in  the  council  chamber  of  tlie  city  hall,  at  which 
every  citizen  was  given  the  fullest  opportunity  to  express 
his  views  on  the  important  subject.  An  account  of  this 
rather  unusual  procedure  was  published  in  ExgixeerING 
News  for  Dec.  29,  1910. 

By  March,  of  1911,  the  topographic  surveys  of  the 
whole  region  contiguous  to  Los  Angeles  were  completed 
and  in  that  month  a  Commission  of  Advisory  Engineers 
was  appointed  to  make  an  investigation  and  report  on  all 
phases  of  the  irrigation  problem.  This  commission  was 
composed  of  John  R.  Quinton,  W.  H.  Code  and  Homer 
TIamlin,  all  of  whom  have  been  connected  with  many 
of  the  large  projects  of  the  United  States  Reclamation 
Service.  This  board  filed  its  report  m  June,  1911,  and 
its  findings  were  practically  in  accord  with  the  views 
of  William  Mulholland,  chief  engineer  of  the  Depart- 
ment of  Public  Service  and  designer  and  constructor  of 
the  aqueduct  system.  (For  a  summarv  of  this  report 
see  Eng.  News^  p.  514,  Oct.  26,  1911.)  'The  map  of  the 
di.stricts  selected  by  the  board  is  herewith  presented 
(Fig  1),  because  it  jilays  an  ini]5ortaiit  part  in  the  dis- 
cussion to  follow. 

Soon  after  the  report  had  been  filed,  the  Board  of 
Public  Service,  either  through  death  or  by  resignations, 
was  almost  entirely  changed  in  its  membership.  Mr. 
Mulholland  was  requested  by  the  new  board  to  file  with 
it  his  own  iilan  of  distribution  with  an  estimate  of  the 
co.st  of  the  system.  This  was  done  on  ilar.  16,  1912. 
As  to  the  area  to  be  fovereil  it  coincided  with  the  re- 
port of  the  .Advisory  Engineers,  llie  acreage  and  dis- 
tricts being  somewhat  changed  a.s  shown  by  Fig.  2. 

Xo  one  of  these  re])orts  definitely  included  water  dis- 
tribution in  the  San  (iabriel  X'alley.  Mr.  Mulholland 
was  instructed  to  iirrpare  |ilaiis  mid  estimates  for  this 
district,  S.  C.  (iral)Min,  one  ol  Ihe  new  commission- 
ers, believing  that  there  lay  a  liili  Held  for  the  water  in 
that  direction. 

The  San  (iabriel  Region  was  selected  by  Mr.  Graham 
for  economic  rea.sons,  and  the  jilan  of  distribution  that 
lie  has  devised  and  jiropo-sed  is  called  the  (Jraliam  plan. 
This  includes  a  conduit  calleil  the  "High  Line"  (I'^ig.  3), 
to  be  built  at  a  cost  of  approximately  $.'),25i),0l)0.  Some 
time  within  the  next  few  months  the  city  will  be  asked 
to  vote  bonds  for  the  installation  of  tlu^  distribution  sys- 
tem according  to  the  ]ilans  of  Mr.  firalmm. 

Anticipaling  that  the  city  will  at  least  vote  bonds  for 
the  imrpose  of  delivering  aqueduct  water  into  the  cily, 
the  Board  of  i'ublic  Service  is  advancing  !j;i, 500,000  out 
of  the  revenues  of  the  Water  Department  to  construct  a 
pipe  line  with  a  carrying  ca])acity  of  7500  miner's 
inches*   from   the  aqueduct    outlet  to   connect  with    the 

*A  California  mInur'M  Inch    Ih   12,W0  Kal.   per  day. 
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])i-csciit  (listriliution  system  in  tlie  weslcni  ]iiii-l  uf  (lir 
citv.  t)l'  lliis  quantity,  Los  Aimok's  will  at  |ircsciit  n- 
(iiiiro  2000  miner's  inches  lor  (jdnicstic  consiiniijlioii.  Il 
is  expected  tiiat  the  quantity  in  excess  of  tliis  amount  can 
l)c  soifl  to  otlier  and  smaller  cdniniiinil  ics  and  Id  |ii'iis|icr- 
ii\e  irrigators  along;  the  line  where  il  piisscs  thi-dui^di  the 
Fernando   A"(i!lcv   and    in   the   Cahuenna    Histrict.      This 


\     LOS  ANOU£S 
\..-AqU£OUCT 


FIG  I 
ADVISORY    engineer's 

PLAN 


r"^>-  \.^?.*-.  ■'"v-^r*-.:"'  /^•^y 

m. 1 

^.'n\\\\\V1:IV--- 


liirjg 


LE 

TME 

TMIE 

AN©ELE§ 


1 8  ,.«««.«" 


FI6   3 

S    C    GRAHAM 

PLAN 


»■>»   FERNANDA  V         »      ^*^<.^  TUUHCL 

/     <.^      ,.1       J,AN6ELES^ '  /o'*",^   *?^ 


line  is  called  the  Fraid<iin  Canon  piiie  line,  and  the  work 
of  construction  is  now  under  way. 

-V  year  of  drouoht  is  (Feh.  7)  apparently  in  prospect.* 
While  the  Franklin  Canon  pipe  line  can    not    be    com- 

•This  fear  was  removed  b.v  e.xten.'iive  i-ainfan  late  in 
February.  1913.  The  rainfall  from  Jul.v  1.  1912  to  l";"  < 
I'JIS.  was  3.11  in.,  against  a  normal  of  S.S9.  By  Maieli  i  tne 
seasonal     rainfall     had    been     increased     from     3.11     to     aDoui 


|ileted  to  coiinccl  with  the  diKtril)ution  nyHtem  durinjj  tiu! 
eniMiii;,^  siiiiinier,  it  can  he  fiiilHlied  us  far  as  the  p(jinl 
where  it  crosses  the  Los  .\ii;(eles  Itiver.  Hen;  the  water, 
teni|)orarily,  may  he  emptied  and  he  taken  into  the  city'H 
present  siipjily  mains,  which  are  adeqiitite  for  tlie  pur- 
po.se,  so  that  possihle  water  famint!  may  he  tlius  averted. 

Other  than  the  Franklin  Canon  line,  no  work  on  llie 
distrihiition  system  is  under  way.  If  the  |)eo])l(;  approve 
the  (Jraham  |dan  hy  votint;  honds,  then  the  long  and  diili- 
culL  tunnel  work  (there  is  a  sinjjic  tiiiiiiel  with  a  leiif^h 
oi'  31/^  miles)  on  the  Iliffh  Line,  desif;ncd  to  carry  11,000 
miner's  inches,  will  require  at  least  three  years  for  its 
completion.  |  Bond  election  called  for  .\pr.  15;  see  news 
notes  ])afjc,  this  issue. — Kn.  | 

The  AnvisoiiY  E\gi\i;i:i('s  1'lan — Let  us  lirst  review 
the  original  ]ihiii  cd'  disliiljiil  ion  for  the  reason  that  il 
entered  primarily  into  the  plans  under  which  the  aque- 
duct enterjjrise  was  projected  and  afterward  undertaken. 
Naturally,  the  dis))osition  of  the  sur])lus  water  received 
moie  than  the  usual  amount  of  study  and  investigation 
heeausc  the  city's  engineers  faced  [jrohlems  in  irrigation 
entirely  new  to  the  science.  In  a  nutshell,  the  great 
problem  was  lunv  and  where  to  huild  an  irrigation  system 
so  that  with  the  growth  of  po])ulation,  automatically  ami 
with  no  hardship,  it  would  become  insensihly  a  domestic 
water-supply  .system.  This  was  not  so  difficult  as  it  first 
appeared.  By  more  than  a  year  of  tests  in  various  resi- 
dence sections  of  the  city  it  was  found  that  a  miner's 
inch,  or  a  flow  of  13,060  gal.  per  day,  sufficed  for  7.77 
acres  of  city  dwellings  and  gardens,  the  sprinkling  of 
streets,  fire  protection  and  sewer  flushing. 

By  a  most  fortuiuite  coincidence,  the  same  quantity  of 
water,  continuous  flow,  jirovides  irrigation  for  71/^  acres 
of  land  given  over  to  the  cultivation  of  citrus  trees.  The 
problem  in  the  main,  therefore,  resolved  it.self  into 
anticipating  the  growth  an.d  direction  of  population,  set- 
ting aside  districts  in  anticipation  of  this  growth  and 
applying  the  water  to  these  districts.  As  the  city  ex- 
tends its  boundaries  the  acreage  nearest  the  cit\''s  center 
in  course  of  time  becomes  so  valuable  that  horticulture  is 
i.nreinunerativc,  the  acreage  is  subdivided  into  city  lots 
and  the  water  wdiicli  formerly  nourished  vegetable  growth 
is  diverted  to  the  ))ur])oses  of  domestic  supply.  This 
same  transition  as  it  a])plies  to  the  present  water-supply 
has  gone  on  in  the  city  of  Los  Angeles  for  many  vears 
and  was  brought  to  an  end  within  the  past  decade  en- 
tirely for  the  reason  that  the  present  water-supply  had 
reached  the  point  where  it  was  inadequate  to  meet  the 
demands  of  domestic  use. 

In  following  this  law  of  tiie  eitvs  growth  as  it  applies 
lo  the  water-supi)ly,  there  is  no  shifting  of  economic 
(onditions,  no  lawsuit  over  the  most  troublesome  and  en- 
tangling phase  of  legal  procedure,  water  rights,  and  no 
section  is  made  to  revert  to  non-productiveness  by  reason 
of  the  transfer  of  water  from  one  locality  to  another. 
This  plan,  then,  looks  forward  always  toward  the  end 
for  which  the  aqueduct  was  constructed,  namely,  to  pro- 
vide an  adequate  domestic  supply  for  several  millions  of 
population.  Irrigation  in  this  plan  is  held  to  be  only  the 
temjiorary  disposal  of  the  present  IS.OOO  miner's  inches 
of  sul]dus  water.  As  a  part  of  this  ])lan,  the  .\dvisory 
Board  of  luigineers  recommended  that  the  San  Fernando 
A'alley,  which  lies  to  the  northwest  of  the  citv  and  below 
the  7noutli  of  the  aqueduct  and  its  storage  reservoirs  (Fig. 
1  ) ,  should  be  made  a  part  of  the  proposed  area  of  distribu- 
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tion.  From  the  position  of  the  valley  the  board 
believed  that  as  much  water  as  shoidd  be  required  should 
be  applied  there,  (1)  because  of  its  juxtaposition  to  the 
aqueduct — it  was  so  situated  geographically  that  the  dis- 
tribution system  could  be  built  at  the  minimum  of  cost; 
(2)  because  in  the  anticipation  of  obtaining  water  the 
great  ranches  of  from  15,000  to  40,000  acres  were 
being  broken  up  into  1-,  2-,  3-,  5-,  10-,  15-  and  20-acre 
tracts  and  population  was  trending  in  that  d.rection. 
Ajid  what  was  much  more  important,  they  reasoned  that 
if  the  quantity  they  had  assigned  to  the  district  were 
taken  up  the  return  water,  which  ultimately  would  find 
its  way  through  the  gra\els  into  the  Los  Angeles  River, 
thence  into  the  conduits  of  the  city's  present  supply  sys- 
tem, would  amount  to  4000  miner's  inches.  This  supply, 
they  stated,  could  be  applied  to  the  major  part  of  Hie 
Kedondo  and  Ingkwood  Districts  (Fig.  1). 

Tn  summation,  the  board  made  its  report  on  the  as- 
sumption that  the  municipality  should  not  place  itself  in 
tlie  position -of  a  private  public-service  corporation  bar- 
gaining and  selling  its  commodity  at  the  highest  possible 
rale,  irrespective  of  the  future  growth  of  the  city  and  the 
purposes  of  the  aqueduct.  On  the  contrary,  the  board,  if 
not  openly,  at  least  in  so  many  words,  implied  that  the 
dii-tribution  of  the  .surplus  is  a  present  means  to  a  future 
end,  the  profits  to  the  city  during  the  period  of  surplus 
to  accrue  from  the  city's  use  of  the  water  in  power  de- 
velopment as  it  passes  through  the  aqueduct,  from  the  in- 
direct wealth  that  comes  to  a  city  in  a  large  suburban 
population  and  from  the  capitalization  of  the  irrigation 
water  at  a  fair  rate  of  interest  over  the  cost  to  the  city 
of  carn,-ing  the  water  from  the  Sierra  Nevadas  to  the 
lands  in  question;  these  lands  to  be  contiguous  to  the 
city  and  of  an  area  not  greater  than  the  assignment  of 
one  miner's  inch  to  7V^  acres.  Competition  by  prospec- 
tive water-users,  it  will  be  seen,  does  not  cuter  into  the 
j)lan. 

Soon  after  the  board  had  reported  the  members  were 
requested  to  file  a  su])])lcmentaiy  report  with  reference  to 
llie  ajiplication  of  the  water  in  the  San  (iabriel  Valley. 
This  was  done,  it  being  pointed  out  that  there  would  be 
an  additional  cost  of  di.stributioii,  a  loss  in  power  de- 
Nflopment,  as  the  water  must  lie  taken  out  at  an  eleva- 
tion of  1461  ft.,  or  at  the  very  outlet  of  the  aqueduct  and 
above  llic  la.-t  jiower  drop,  and  that  there  would  be  little 
or  no  return  water  in  seepage  for  u.-^e  elsewhere. 

The  Board  of  Engineers  further  recommeiuled  that 
the  water  should  be  apjilied  solidly,  that  is,  one  miner's 
inch  to  7'/4  acres,  with  no  scattering,  the  ultimate  use 
of  the  water  being  always  held  u])perniost.  It  was  sug- 
gested in  this  conne<'tioii  that  the  rates  should  be  rca- 
.Honable,  so  that  it  would  be  advantageous  for  whole  dis- 
tricts to  take  the  water.  The  Board  of  Engineers  made 
lio  recommendation  as  to  rates,  but  merely  stated  that 
<:0,(K)0  acres  in  the  Riverside  citrus  belt,  one  of  the  rich- 
est and  most  valuable  horticultural  sections  in  the  world, 
[mill  -$12.65  i>er  acre  i)er  annum.  This  is  at  a  rate  of 
very  slightly  more  than  1<-.  an  ini-li  |>er  hour,  or  l.>S6c. 
per  HliKt  gal. 

The  Board  of  Engineers  recommended  that  t!ie  dis- 
tricts tlieniselve-*  slxnilil  finance  the  construction  of  the 
distributing  systems,  either  by  the  formation  of  irriga- 
tion districts  under  the  Cnlifornia  law  or  by  any  other 
means  that  woidd  be  sound  and  feasible,  and  thereu]ion 
be  anne.Ncd  or  consolidated  with  the  city.     The  ]>ipe  lines 


were  to  be  constructed  by  city  engineers  and  were  theu 
to  become  the  sole  property  of  the  municipality.  They 
believed  that  at  a  favorable  rate  the  water  would  be  pur- 
chased solidly  in  the  districts  where  the  city  most  de- 
sired to  have  it,  but  they  made  the  provision  that  if  irri- 
gators held  out  for  a  lower  rate  than  was  equitable  to 
the  city,  then  it  was  within  the  cit\''s  power  to  carry  the 
v.ater  into  other  less  favorably  situated  districts  where 
the  city  would  be  met  with  fairness;  for,  they  said,  "the 
municipality  is  under  no  obligations  whatsoever  to  fur- 
nish irrigation  to  any  district  or  area." 

Thic  MfLHOLLiXD  Plax — With  a  statement  concern- 
ing Mr.  Mulholland's  report  on  distribution,  we  shall  be 
ready  to  jiass  on  to  a  discussion  of  the  Graham  plan, 
viiicli  is  distinctly  new  in  its  application  to  the  sale  and 
distribution  of  water  designed  to  be  used  in  irrigation. 

Mr.  Mulholland,  in  his  report  of  Mar.  16,  1912,  sub- 
mitting plans  of  conduits  and  pipe  lines  with  estimates 
of  costs,  followed  ilosely  the  plan  of  the  geographical 
distribution  as  proposed  by  the  Board  of  Advisory  Engi- 
neers as  well  as  the  means  by  wiiich  it  should  be  brought 
about,  i.e.,  annexation  of  the  districts  in  which  the  water 
is  distributed  with  the  districts  defraying  the  entire  cost 
of  installation.   (See  Fig.  2  for  Muliiolland  plan.) 

With  reference  to  the  construction  of  the  distribution 
system  and  the  area  to  be  covered,  Mr.  Mulholland  made 
the  following  statement: 

With  the  exception  of  the  permanent  structures  of  con- 
crete, the  tunnels  and  reservoirs  and  the  pipe  designed  for 
the  city's  use  alone,  the  mains  should  be  designed  of  a  ca- 
pacity sufficient  only  to  supply  one-half  the  water  that  will 
be  ultimately  required,  if  distributed  at  the  rate  of  one  min- 
er's inch  to  7^2  acres.  The  purpose  of  building;  the  pipe  lines 
on  this  basis  at  first  is  that  much  of  the  land  to  be  covered 
is  at  present  but  sjjarsely  settled  and  it  is  but  natural  to 
expect  that  the  accretion  of  population  will  be  gradual,  and 
that  a  very  considerable  time  must  elapse  before  an  amount 
in  excess  of  half  of  the  ultimate  needs  is  required.  When  the 
time  arrives  that  this  first  system  of  pipes  sliall  be  outg;rown, 
the  water  users  will  then  probably  be  better  able  to  add  a 
duplicate  system,  which  may  or  may  not  be  laid  alonp  the 
lines  covered  by  the  system  here  proposed.  This  duplication 
will  add  safety  to  the  woi'lts  and  obviate  the  immediate  larffe 
expenditures  necessary  to  build  the  pipes  of  full  capacity,  as 
well  as  saving  deterioration  on  tlie  second  half  to  be  built. 
This  practice  is  one  usually  followed  in  water-works  con- 
sti'uction  and  has  been  notably  successful  in  operation  of  the 
present    worlss   of  the   city   of  t-os   Angeles. 

In  point  of  fact,  the  capacity  of  the  pipes  here  proposed 
will  be  able  to  supply  water  at  the  rate  of  one  miner's  inch 
to  each  ten  acres  and  it  may  be  twenty  years  or  more  before 
any  Increase  in  this  capacity  will  have  to  be  provided.  The 
rate  of  1  In.  to  IM  acres,  figuring  for  the  year  round,  makes 
liberal  provisions  for  any  conditions  that  may  arise  as  to  the 
character  of  development,  and  is  the  rate  recommended  by 
the  Board  of  Knglneera  who  carefully  considered  and  re- 
ported on  this  matter.  anJ  Is  based  on  a  ve;y  brOAd  experi- 
ence  in    Southern    California. 

It  will  be  observed  that  no  line  Is  proposed  to  convey 
water  to  Pasadena  or  the  territory  lying  easterly  therefrom, 
the  reason  for  this  omission  being  that  Pasadena  h.is  made 
surveys  of  her  own  for  this  purpose  and  carefully  prepared 
estimates  thereon.  The  .San  riabrlel  country  lying  to  the  east 
of  her  borders  can  only  be  reached  from  the  aqueduct  by 
passing  through  the  city  of  Pasadena.  Involving  the  acquisi- 
tion of  a  right  of  way  and  the  tearing  up  of  the  stri-ets.  Tt 
has  always  appeared  to  the  writer  that  the  only  solution  of 
the  probi.-ni  presented  by  this  dllllculty  is.  that  If  the  San 
Uabrlel  country  Is  desirous  of  procuring  Owens  River  water, 
II  should  be  annexed  to  the  city  of  Pasadena  and  move 
Jointly  with  her  tn  the  matter,  that  Is,  providing,  of  courac. 
that    Pasadena    herself   will    want    the    water. 

Surveys  have  been  made  and  complete  data  collected  for 
the  building  of  a  line  both  to  Pasadena  and  the  San  Gabriel 
country  by  this  department,  hut  the  cost  of  such  lines  seem 
loo  excessive  to  be  undertaken  by  the  city  of  I,os  Angides. 
Indeed,  thi-  qui'Sllon  Is  slill  an  open  one  as  to  whi'lhi-r  the 
city  ahould  undertake  the  building  of  any  lines  fur  the  terri- 
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tciry  outside  her  borders  other  thiui  Uiui  hitemleil  f<ir  the 
city  ami  whieh  will  be  exehi.slvely  ilevnli-il  In  Ihe  illy's  ii.-ie 
wllhln  her  present  limits. 

Tlu'  const  ruction  for  :i  h:ill  siipjily  :is  oullincil  liy  Mr. 
Miiiholliind,  acconlinj;  to  lii.^  cslimalcs,  uoulil  co.-;|, 
$:i,101.000.  The  (.■oii.structicn  of  llic  hitcrMJ  .M'slcm  he 
discussed  in  the  following  ])iirii,i>r;iph  : 

The  design  of  the  network  of  distribution  pipes  to  be  at- 
taehed  to  these  main  pipes  must  be  left  to  the  future,  as 
much  of  the  land  proposed  to  be  covered  Is  still  unsubdlvlded. 
so  that  no  outline  of  streets  exists.  It  Is  possible,  however, 
to  make  a  reasonably  close  estimate  of  cost.  AssumlnK  av- 
eiaee  Ideal  conditions,  this  cost  may  vary  widely.  In  accord- 
ance with  the  purpose  and  quality  of  the  work.  A  prld-work 
of  sheet-steel  mains  of  ample  capacity  for  Irrlpratlng  or  do- 
mestic purposes  can  be  constructed  In  accordance  with  the 
flRures  herewith  presented.  A  complete  grid-work  of  sheet- 
steel  pipe  can  be  constructed  over  almost  any  given  area  em- 
braced by  these  districts  for  about  $35  per  acre,  the  mains  to 
be  one-eighth  of  a  mile  apart,  or  on  a  system  of  6fi0-ft. 
squares.  Ideal  construction  of  cast  iron  with  all  appurten- 
ances required  in  densely  peopled  towns,  such  as  flre-hy- 
drants,  street-sprinkling  hydrants,  etc..  involves  an  average 
expense,  under  southern  Califoi-nia  conditions,  of  about  $125 
per  acre.  The  soil  conditions  of  most  of  the  country  that  will 
be  served  by  this  system  permits  of  the  free  use  of  sheet- 
steel  pipe.  There  are  a  few  restricted  localities,  however, 
where  sheet  steel  would  not  be  found  durable.  This  is  a 
minor  matter,  however,  as  it  would  be  many  years  even  under 
adverse  conditions  before   renewals  would   be  required. 

The  Ghaiiam  Flax — Comiiiissioner  Graham's  plan,  as 
it  ha,s  been  set  forth  hv  him  and  as  it  has  been  indorsed 
liv  the  Board  of  Public  Ser\ice  Commissioners  and  by  the 
Oity  Council,  takes  the  fullest  cognizance  of  the  economic 
use  of  the  surplus  aqueduct  flow  as  irrigation  water  per 
sf.  Mr.  Graham  holds  "that  where  one  has  something 
thing  to  sell,  he  attempts  to  .secure  for  it  as  large  a 
market  as  possible,  the  idea  being  that  if  the  demand  is 
in  excess  of  the  supply,  all  the  supply  can  be  dis))osed  of 
and  at  a  very  much  better  price  than  if  the  supply  is 
equal  to  or  in  excess  of  the  demand. 

Therefore,  the  (iraham  plan  provides  that  the  water  shall 
l)e  carried  to  points  co\ering  as  large  an  area  as  it  is  pos- 
sii)le  to  reach  (Fig.  ;i).  Competition  among  land  owners 
can  only  be  brought  about  by  distribution  over  an  area 
intentionally  much  larger  than  can  be  served  in  order  to 
get  the  highest  profits  from  water  sales.  The  applic-ation 
of  water  to  dry  land  increases  the  value  of  the  land  from 
$300  to  $500  an  acre  and  the  mnnii-ipality  is  .iustly  en- 
titled to  as  much  of  the  unearned  increment  as  it  is  able, 
through  competition,  to  wrest  from  the  land  owner. 
There  is  within  the  irrigable  area  of  every  district  a  por- 
tion of  the  land  generally  least  productive  without  water 
Ihat  is  most  productive  when  irrigated.  For  this  rea- 
son the  iiicrease  in  the  production  of  wealth  brought 
about  through  the  use  of  aqueduct  water  will  be  greater 
if  the  area  covered  by  it  is  larger  than  it  can  supply. 

By  an  economic  law,  the  water  must  find  its  way  to 
land  the  productiveness  of  which  will  be  mo.st  greatly  in- 
creased by  using  it,  for  this  land  is  able  to  offer  the  high- 
est price  for  the  water.  And  the  prosperity  of  the  city 
will  be  best  assured  by  having  the  water  used  on  the.se 
lands  of  highest  productivity.  The  Graham  plan  contem- 
[liates  that  it  will  make  very  little  difference  to  the  people 
living  within  the  present  limits  of  the  city  whether  the 
water  is  used  within  the  city  or  in  territory  contiguous 
to  it,  for  it  assumes  upon  preseut  conditions  within  the 
city  (large  areas  of  vacant  lots  not  built  upon)  that  there 
never  will  come  a  time  when  all  the  land  within  the 
limits  of  the  city  will  be  using  water  and  that  tins  ap- 
plies equally  to  any  district  outside  of  the  city.     On  this 


ac(()unt  it  is  no  more  essential  that  there  should  i)e  held 
a  full  reserve  supply  for  contiguous  irrigation  dihtricts 
tliaii  it  has  been  iiec'ssnry  in  the  pH^l  tlial  1»h  Angeles 
should  have  receixed  a  full  sujiply  of  water  for  all  tlie 
lands  within  the  city. 

The  i>hin  fiirlher  ))rovides  llinl  all  the  pipi'  lines,  con- 
di;its,  reservoirs,  and  a|)|)urteiiaiices  of  the  city  should 
be  built  with  the  ])roceeils  of  bonds  issued  by  the  city 
and  that  the  distribution  mains  aiwl  conduits  of  any  coii- 
sideralile  leiigib  should  be  constructed  of  a  size  sullicu'iil 
to  su|ipl\  all  the  lands  requirini,'  water  that  could  be 
reached  m  the  dii'dtimi  in  wliiib  the  lines  are  being 
eNtellded. 

It  is  lurtbei  assunii'd  that  the  other  plan  nroiV)sed 
Mould  re(piire  a  uciieral ion  before'  all  the  water  were 
placed  in  service,  whereas  under  the  (iraham  plan,  with 
a  pro])er  distribution  system  installed,  Mr.  (iraham 
asserts  that  two  to  four  times  as  luiu-h  water  would  go 
into  use  when  the  distribution  system  is  linished  as  would 
be  the  case  if  the  distribution  is  confined  to  a  limited 
area,  and  that  \vithin  a  comparatively  short  lime  all  the 
water  will  be  in  service. 

The  plan  contemplates  the  possibility  of  the  ulti- 
mate withdrawal  of  the  water  from  the  lands  on  which 
i*:  is  originally  placed.  This  is  provided  for  by  the  fact 
that  the  owner  of  the  laiul  receives  no  title  or  right  of 
ownership  to  the  water.  Under  a  form  of  eontracl.,  he 
will  take  the  water  at  whate\er  rate  may  be  finally  de- 
termined, foi'  a  term  of  l.j  years.  (This  is  tlu  longest 
j^eriod  under  the  charter  of  ihe  city  that  a  lea.se  of  sur- 
plus aqueduct  water  can  be  madi-  ami  no  rigb.t  in  fee 
sim]>le  can  be  given  without  a  two-thirds  vote  of  the 
people.  It  is  not  at  all  probable  that  the  city  will  ever 
vote  to  give  a  right  where  the  water  is  used  for  irriga- 
tion. Where  the  water  is  to  be  used  for  domestic  pur- 
poses in  towns  contiguous  to  the  city,  as  Pasadena,  Santa 
Monica,  Monrovia,  etc.,  the  exigencies  of  use  would  de- 
mand a  right  in  perpetuity  which  the  citizens  of  Los 
Angeles  would  probably  be  Avilling  to  give  by  vote.) 

Within  this  period  of  15  years,  the  city,  at  any  time 
that  it  sees  fit,  may  increa.se  the  rate  of  payment.  The 
irrigator  must  then  either  meet  the  increased  rental  or 
surrender  the  water.  It  is  provided,  however,  that  the 
city  shall  not  increase  the  water  rate  to  e.xceed  10%  dur- 
ing the  irrigating  season,  i.e.,  between  May  1  and  Xov.  1. 
Upon  any  increase  in  rates,  the  irrigator,  if  he  refuses 
to  pay  the  higher  rate,  surrenders  the  water  upon  .'JO 
days'  notice. 

The  oity  agrees  in  the  contract  to  deliver  the  water  to 
mutual  water  companies  within  one  mile  of  their  central 
plant  and  to  private  water  owners,  not  in  any  mutual 
company,  within  two  miles  of  the  land  designated.  It  is 
further  provided  that  the  rate  charged  shall  be  the  same 
wherever  irrigation  water  is  sold,  irrespective  of  the  cost 
of  delivery  through  any  individual  line  or  condvit,  there 
being  one  e.Kception,  which  is  that  where  the  water  is 
taken  out  abovt  the  lower  aqueduct  power  drop,  the  irri- 
gators .shall  pay  an  additional  sum,  equivalent  to  the 
value  of  the  horsepower  that  is  lost. 

It  will  be  seen  from  the  foregoing  that  by  the  Graham 
plan,  the  least  productive  lands  will  be  unable  to  pav  the 
increased  ])remium  and  will  revert  to  their  former  dry 
state,  while  the  water  will  henceforth  be  devoted  to  the 
higher  use  of  domestic  supply. 

Opponents  of  the  Graham  plan  assert  that  no  irriga- 
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tor  tan  be  treated  fairly  if  his  water-supply  is  taken  from 
Lim  after  he  has  ouce  started  to  use  it,  for  a  considera- 
ble investment  will  be  lost  when  the  person  making  it  is 
deprived  of  the  water. 

Mr.  Graham  answers  the  argument  by  asserting  that 
tliis  is  true  only  of  orange,  lemon  and  deciduous  lands 
where  the  cost  of  planting  is  considerable  and  where  the 
lands  must  be  cared  for  during  a  period  of  years  before 
a  revenue  is  secured.  He  asserts  that  where  the  water  is 
used  in  the  production  of  field  crops  no  particular  invest- 
ment is  required,  and  if  it  is  ever  necessary  to  remove  the 
water  from  such  lands,  the  loss  involved  will  be  slight. 
Even  so,  both  the  city  and  the  consumer  will  have  bene- 
fited because  of  the  temporary  use  of  the  water  on  the 
lands  to  the  extent  thai  a  greater  amount  of  wealth  has 
been  produced  than  if  the  water  had  not  been  in  service 
for  that  purpose.  As  to  orchard  lands,  the  hypothesis 
JK  made  that  the  removal  of  the  water  is  so  remote  as  to 
be  liardly  wortliy  of  consideration,  or  if  it  is  granted  for 
the  sake  of  argument,  at  least  a  life  time  must  elapse 
before  any  water  applied  to  citrus  lands  is  needed  for  do- 
mestic consumption. 

Under  the  Graham  plan  the  city  council  has  set  the 
official  rate  at  2c.  per  in.  per  hour,  or  $23.36  per  acre  per 
year,  on  the  basis  of  1  in.  to  71/2  acres.  To  show  the 
very  high  value  of  water  in  Southern  California  many 
irrigators  in  tlie  basin  of  the  San  Gabriel  are  signing 
contracts  at  this  rate  with  the  pro  rata  of  lost  power 
production  added.  The  locality  is  by  far  the  richest  and 
most  \aluable  fruit-growing  district  adjacent  to  Los 
Angeles.  The  water-supply  of  the  valley,  even  liy  the 
driving  of  wells,  is  insufficient  to  cover  the  area  of  arable, 
land.  Wherever  water  is  availal)le  it  is  devoted  to  tlie 
irrigation  of  citrus  groves,  which  in  truth  have  been  ex- 
tended beyond  the  capacity  of  the  water  resources  of  the 
\.illey. 

To  reach  the  dry  lands  of  tiiis  valley  it  will  be  neces- 
earj-  to  build  a  pipe  line  high  along  the  base  of  the  Sierra 
Madrcs,  at  a  cost  of  $.5,2.50,()O().  This  coiKluit  would 
siipply  Pa.sadena,  liut  for  many  miles  iietweeii  tiie  outlet 
of  tlie  aqueduct  and  the  San  Gabriel  Valley  the  character 
of  the  country  through  which  it  pas.ses  precludes  the  use 
of  any  large  quantity  of  water  in  irrigation.  This  High 
Line,  as  now  located,  has  a  length  of  48  miles  and  is  de- 
signed to  carry  a  maximum  of  11,000  miner's  inches,  or 
more  than  half  of  the  normal  flow  of  tiic  aquedmt  di- 
verted from  a  drainage  area  which  might  give  a  pro- 
portional return  of  several  thousand  inches  of  ground 
wafer. 

The  Graham  plan,  however,  does  not  admit  this  loss  of 
return  waters  as  a  financial  loss  to  the  city.  It  makes 
the  assumption  that  the  high  rates  obtained  by  use  of 
the  water  in  the  San  Gabriel  N'alley  will  more  than  re- 
ni'  ticrate  the  city  in  point  of  money,  over  that  suggested 
by  the  Advisory  Engineering  Board  through  the  u.se  of 
the  r'pter  in  the  San  Fernainlo  X'allcy.  Used  high  in  the 
San  Gabriel  \'allf:y.  the  same  jiercc-iitage  as  in  the  San 
I'V-rnandr*  will  sink  into  the  gra\els  and  be  drawn  off 
by  ranc  heis  lower  down,  once  anri  in  dei  reasing  quantity 
jiohsibly  a  .second  lime.  Thus  the  city  profits  not  only  di- 
rectly from  the  higher  sales  of  water,  but  it  jjrofits 
liirgely.  although  indirectly,  from  Ihc  prosperity  of  those 
wlio  recover  it  wilhnut  paying  tribuli'  to  the  municipality. 

It  will  be  seen  that  the  success  <»f  Ihc  (iraliam  plan  dc 
f.eu'lH  upon  the  eonHtruction  of  the  High   Line  into  the 


San  Gabriel  Valley  and  the  possibility  of  making  all  the 
other  sections  pay  the  same  rate  as  can  there  be  obtained. 

The  city  in  setting  two  cents  as  the  official  rate  has 
not  done  so  without  the  power  of  revision.  That  the  rate 
will  not  be  increased  at  this  time  is  a  foregone  conclu 
sion,  but  the  Council  may  lower  it  if  the  price  is  found 
too  high  for  the  economic  disposal  of  the  whole  quantity. 

In  the  San  Fernando  Valley  and  sections  other  than 
the  San  Gabriel  Valley  there  has  been  little  disposition 
on  the  part  of  irrigators  to  sign  contracts.  They  make 
the  claim  that  only  in  exceptional  cases  of  citrus  lauds 
under  high  cultivation  can  they  hope  for  a  profit  where 
the  water  rental  is  $23.36  per  acre  per  year,  and  that 
much  of  their  lands  are  unfitted  by  reason  of  lower  cli- 
matic conditions  for  the  growing  of  citrus  trees. 

The  foregoing  comprises  a  fair  review  of  the  whole 
sil nation  as  it  exists  at  the  present  time.  Whatever  may 
be  the  outcome,  Los  Angeles,  in  the  satisfactory  disposal 
of  the  surplus  waters  of  the  aqueduct,  with  the  heavy 
attendant  expenditures  for  a  distribution  system,  faces 
a  problem  hardly  less  vital  or  important  than  the  one 
with  wliich  she  was  confronted  in  190,5  in  the  construc- 
tion of  the  comjirehensive  Owens  River  supply  system 
that  is  now  on  the  eve  of  completion. 

Reinforced-concrete   Trolley  Poles 
in  Cleveland''' 

I!y  L.  V.  CiiKCELirsf 

The  .subject  of  concrete  trolley  poles  has  received  atten- 
tion by  the  Committee  on  Power  DistrihuUon  of  the  American 
Electric  Railway  Enfrlneerlng:  Association,  antl  a  report  has 
been  submitted.  The  information  contained  therein  wa3 
mostly  cif  ;in  cnKineering  nature  as  was  to  be  expected;  prin- 
cipally sti'enj<th,  si/es,  etc..  were  treated.  The  discussion  ac- 
company InK  the  report  related  for  the  most  part  to  expression 
of  doubt  as  to  the  ultimate  life  of  this  structure,  especially, 
when  viewed  from  the  standpoint  of  electrolytic  destruction 
of  reinforciUK  steel  used  in  the  make-up  of  .all  concrete  poles. 
In  short,  little  confidence  was  expressed  as  to  the  durability 
of  this  pole  and  considerable  criticism  was  advanced  ag^ainst 
its  use  by  representatives  of  the  liR'htlnp  Interests  because  of 
possible  danger  to  linemen.  Therefore,  the  installation  of 
concrete  tiolley  poles  upon  a  rather  comprehensive  scale  by 
a  larne  and  Important  railway  company  in  the  face  of  the 
above   may    be   interesting. 

For  more  than  two  years  the  Cleveland  Hy.  Co.  has  been 
usinK  concrete  trolley  poles;  at  first  only  to  replace  old 
wooden  poles  In  the  outlylns  districts  and  later  In  practically 
all  new  work,  with  the  result  that  now  over  750  poles  of  this 
character  are  In  service.  The  reason  for  this  may  be  of  In- 
terest. The  poles  were  Introduced  on  the  system  at  the  suR- 
Kcstlon  of  J.  J.  Stanley,  the  president  of  the  company,  who 
became  Interested  in  polos  of  this  character  some  three  years 
ago.    because    of    the    neat    appearance   of   the   structure. 

In  the  beKlnnluK.  only  50  poles  were  made  and  placed  In 
the  streets  experimentally.  At  once  they  reo-lved  favor- 
able p„bllc  comment.  The  neat  appearance  of  the  drab  col- 
ored octagonal  pole  In  the  street  In  Kreat  and  favorable  con- 
trast to  the  old,  crooked,  wooden  poles  In  use,  toRether  with 
the  dark  and  colored  steel  poles,  .appears  to  have  been  re- 
sponsible for  this  fecllnK.  and  It  soon  developed  that  when- 
ever iii'W  work  was  encountered  the  request  for  concrete 
poles    followed 

In  the  work  shown  In  KIrs.  1  and  2,  the  use  of  poles  in 
till'  district  was  forbidden,  In  fact  within  two  years'  time  all 
IMilfS  were  re(|ulreil  to  be  removed  by  ordinance,  the  cables 
til  111'  pliiced  under  (tniunil.  However,  by  a>treelnK  to  use  con- 
creli-  iioles.  the  rlubt  was  received  to  Install  poles  Instead. 
Thus  the  ndvantaKC  of  the  concrete  poles  over  Us  predeces- 
sors  on    this    score    was    pronounced:    coupled     with     the     fact 

•From  "Aera."  the  monthly  piibllcatlnti  of  thr  American 
lOlectrIc    Railway   Association,    Issue  of   February,    191.1 

tSuperlntc-ndent  of  Motive  I'ower,  Cleveland  Ky.  Co.,  Cleve- 
land, (Jhlo. 
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of  liiw  cost  of  manufacture  nnd  malntpnuiico  we  huvo  (wulv- 
liiK  for  the  time  being  conslderii tlon  of  ultlniiite  life)  at  laHt 
a  serious  competitor  to  the  old  types  of  poles  used  In  carry- 
ing overhead  wires  and  cables. 

A  short  description  of  the  standird  concrete  poles  used  by 
the  Cleveland  Ry.  Co.  may  not  be  amiss.  The  length  Is  2S 
ft.:  diameter  at  butt,  11  In.;  diameter  at  top,  G  In.  The  shaijo 
Is  full  octagonal,  commencing  (i  ft.  from  butt.  The  butt  is 
square.  The  finish  is  a  natural  cement  color.  The  welffht  la 
ITuO  lb.,  and  the  poles  are  safe  for  a  SOO-lb.  pull  at  the  top 
when  set  6  ft.  in  the  ground — with  lar^'e  mar„'ln  for  safety. 
The  cost  of  manufacture   is   ?12. 

In    the    effort    to    prcv.Mit    iio.ssibb'    ebct  roly  th-    ci,  st  rucl  lo;i 


All  sand  and  Kravel  shall  be  Hound,  hard,  and  not  contain 
soft   shale   or  other   Injurious   or  decayed   matter. 

All  Kiavel  and  sand  shall  be  entirely  free  from  loam  or 
clay  and   kept  clean   at  all   times. 

(iravel  and  sand  shall  be  of  rounded  shapi',  the  aKKrcKUto 
lo  be  (traded  from  larKesi  size  of  gravel  downward  to  the 
smaller  Kralns,  the  larue  to  predominate  and  shall  just  pass 
a  1-ln.  S(|uare  mi'Sh  sieve.  Tests  shall  be  made  or.  samples 
for  maximum  specific  gravity  and  for  minimum  of  voids,  both 
before  ili-termlnlng  on  thi'  Krading,  and  also  at  fref|uenl  In- 
tervals as   required   during   consti'Uctlon. 

KTEKI-  RKIXFCJltCK.MK.N'T— The  steel  reinforcement  shall 
consist  of  eight  %-ln.  square  twisted  bars  placed  1  In.  from 
concrete  surface  to  center  of  (or  axis  of)  steel   bars. 


Fig.  1.  Ciioss-suspicxsioN  Tkolley  Construction  Fig.  2.  R.vilway  Feedi'Ij-lixe  Coxstrlxtiox 

Figs.  1  axd  2.  Staxdakd  Reinfouckd-conceete  Poles  Usi;d  ix  Clevelaxd,  Ohio 


of  steel,  only  porcelain  insulators  are  used,  safe  for  6000-volt 
service,    both   for   feeders    and   span   wires. 

Fig.  3  show.s  the  yard  in  which  all  poles  were  made.  The 
great  and  burning  questions,  "How  long  will  the  pole  last  and 
how  will  it  behave  in  severe  wind  and  sleet  storms"?,  as  yet 
remain  without  an  answer.  However,  the  following  conclu- 
sions are  borne  out  by  this  short  experience. 


E'xact    plact 


lith 


or    spacing 


Fig. 


Yard  foe  Manufacture  of  Reixforced-con- 
CRETE  Poles,  Cleveland  R.vilway  Co. 


(1)    The  pole   is   received  favorably   by  the   public. 
<2)   The  pole  is  immeasurably  superior  in   every  respect  to 
wooden    poles   for   railway   work. 

(3)  They   cost    considerably   less    than    tubular    steel    poles. 

(4)  They  apparently   require   little   or  no  maintenance. 
The   specifications   for   manufacture   follow: 

SPRCIFIC.A.TIONS  FOR  CONCRETE  TROLLEY  POLES 

The  concrete  for  poles  shall  be  composed  of  one  part  by 
vclume  of  packed  cement,  to  three  parts  of  gravel  and  sand 
conglomerate. 

The  cement  shall  be  Portland  cement  and  conform  to  the 
specifications   of   the  American   Society   for   Testing  Materials. 


Bars    shall    be    kept    it 
material. 

Each  second  bar  shall  have  hook  shaped  ends,  returned  12 
in.  after  bending  around  with  a  4'2-in.  radius  for  bottom  end, 
and  2-in.  radius  for  top  end.  Returned  ends  shall  be  securely 
coupled   with  wire   to  the   unbent  end. 

Tangent  of  bends  shall  be  about  3  in.  from  end  surface 
of  conci'ete. 

PROPORTION  OP  WATER — The  proportion  of  water  for 
mixing  shall  be  such  that  the  concrete  shall  not  be  so  wet 
as  to  let  the  cement  settle,  but  wet  enough  to  mold  readily 
against   the   steel   and    forms. 

The  concrete  shal.  be  poured  into  the  forms  with  the  ut- 
most care,  fc-  non-disturbance  of  steel  and  forms,  and  for 
keeping  unilormity  cf  mixture  from  end  to  end  without  leak- 
age, and  obtaining  true  straight  lines  and  smooth  exposed 
surfaces. 

REMOV.-VL  OF  FORII.S — Forms  shall  not  be  removed  pre- 
maturely nor  shall  the  handling  of  the  casted  concrete  while 
seasoning   he  such   as  to  cause  initial   and   destructive   strains. 

S?;.AS(:)NING — During  the  first  period  of  2S  days  of  season- 
ing the  cast  poles  shall  be  1-cept  continuously  and  uniformly 
wet  by  some  approved  sprinkling  system,  that  can  be  per- 
fectly controlled  and   regulated. 

SUPERVISION — The  contractor  or  his  foreman  shall  give 
Ills    entire   personal   supervision    to    the   work. 

INSPECTION— Tns  contractor  shall  permit  the  railway 
company's  engineers,  and  all  persons  appointed  by  him  to  visit 
and  inspect  the  work  at  all  times  and  places  during  the  prog- 
ress of  work,  and  shall  give  every  required  assistance  for 
such   inspection. 


Lock    fiate    Erection    PrciKress    at    Panama    is    reported    as 

follows,    in    the   "Canal    Record"    of   Feb.    19: 

.All  the  material  for  the  lock  gates  has  >»een  shipped  from 
the  shops  of  the  contractor  in  the  United  States,  and  the  last 
delivery   should   be   made   on    the   Isthmus    this   week. 

At  the  end  of  January  the  gates  were  eSVc  erected,  51% 
riveted,  and  5%  finished,  the  state  of  completion  at  each  lock 
l)eing: 

Gatun      Pedro    Miguel     Miraflores 

Erecting    7S  82  43 

Riveting    66  70  15 

Finishing     10 

Number  of  leaves    40  24  28 

AVork  is  in  progress  at  Gatun  on  all  of  the  40  gate  leaves. 
at  Pedro  Miguel  on  all  of  the  24  leaves,  at  Miraflores  on  20 
of  the  28  leaves.  During  January  the  progress  was  better 
than  during  any  previous  month.  The  number  of  rivets 
driven  in  January,  the  total  driven  to  Feb.  1.  and  the  num- 
ber  yet    to   be    driven   are   shown    in    the    following   statement: 

Remaining 
Driven  in      Driven  to  to  be  driven 

Locks  January  Feb.    1  approximately 

Gatun     269.372         1.590.600  819.400 

Pedro    Miguel     152,279  980,000  420.000 

Miraflores     119.568  261.000  1,479.000 

Practically  all  the  men  operating  riveting  machines  are 
negroes.  The  hand  riveting  is  done  by  white  Americans.  The 
total  force  at  work  on  the  gates  in  January  was  514  -Ameri- 
cans,  and   3371    negro  laborers. 
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Concrete  Bank  Protection  for  Deep  Rivers 


By  B.  Okazaki* 


SVyOPSIS — III  ExGixEERixG  News,  May  16,  1912,  p. 
922,  Mr.  Okazaki  described  an  e.rperinienial  stretch  of 
mattress  river-bank  protection,  in  which  the  mattress  is 
formed  by  threading  together  into  a  mat  a  number  of 
reinforced-concrete  blocks.  f>j-6x2i  in.  in  size.  This  arti- 
cle look  up  only  the  protection,  of  shallow  rivers.  In  the 
pre-fent  article  he  describes  some  further  work  on  a  deeper 
river,  where  the  [iroblems  oj  laijiiuj  the  nutnicss  were 
somewhat  more  com /diraled. 

The  experimental  concrete  niattres.-;  v.ork  on  the  Yu- 
ban  River,  wiiith  \va.s  described  by  the  writer  in  a  previ- 
ous issue  of  E.NCUNKEKIXG  Xews,  was  all  laid  in  shallow 
water.  At  this  location  where  the  water  in  its  low  stage 
IS  about  4  ft.,  the  placing  of  the  mattresses  is  easily  ac- 
complished by  means  of  the  simple  free-log  scaffold, 
which  was  described  in  the  previously  noted  article,  and 
the  mattress  may  be  laid  at  once  for  its  full  width.  For 
adijitional  |n-oiection,  a  horizontal  apron  some  6  ft.  in 
width  may  be  added  to  cover  the  river  bottom'  in  front 
of  the  bank  to  be  protected  as  an  extra  protection  agains( 
future  probable  .scour.  This  would  be  laid  in  addition 
to  the  width,  required  t<i  cover  the  entire  slope  of  the 
bank  below  low  water  down  to  the  deepest  river  bottom. 
In  such  a  case  the  upper  portion  of  the  bank,  which  is 
sometimes  not  covered  by  the  mattresses  in  iim'  in  the 
writer's  work,  may  at  the  same  time  be  ])rotected  by  any 
kind  of  covering.  \\'hen  work  is  to  be  done  in  deep  water,, 
however,  the  case  is  entirely  different  and  tli.>  dilliculties 
in  setting  the  mattress  markedly  increa.«ed. 

The  setting  of  a  concrete  mattress  on  the  bank  of  the 
Ishikari  River,  having  more  than  4i)  ft.  depth  of  water  at 
low  stage,  is  jirobably  the  first  attempt  at  such  construc- 
tion. Indeed,  the- application  of  the  concrete  mattress  for 
the  Jjrotection  of  a  caving  bank  of  a  river  having  such 
depth  is  one  of  the  most  careful  operations  n'(|iiired  of 
river  engineers.  This  is  jjarticularly  so  when  the  mattress 
is  first  set  down  with  a  minimum  width,  or,  in  other 
words,  when  the  so  calleil  trial  metho(l  is  adopted.  In 
such  a  case  the  mattress  with  a  ])relimiiiary  small  width. 
is  sometimes  subject  to  an  expected,  but  sudden  and  vio- 
lent, settlement  after  it  has  been  set  in  place,  owing  to 
the  sMbsi"pient  severe  caving  of  the  bank  at  the  foot  of 
the  mattress.  Usually  there  is  no  protection  work  pro- 
vided for  the  uppermost  portion  of  the  hank,  and  so  the 
mattre.ss  is  left  merely  resting  on  the  middle!  ])()rtion  of 
the  bank  to  wait  for  further  natural  dislocation. 

The  original  .setting  of  a  mattre.ss  for  the  estimated 
full  width  in  deep  water  is  very  costly  and  may  involve 
the  e.xpen.se  for  a  width  winch  will  not  be  needed.  It  is 
for  this  rea.soii  that  the  writer  has  adopted  Ihe  trial 
method,  lluil  is.  it  is  the  practice  id  set  the  mattre.ss  bit 
by  bit  according  to  th"  demand-  of  nature,  mainly  de- 
jM-nding  noon  Ihe  natural  action  of  the  caving  bank,  and 
paying  only  for  the  width  whnli  Is  really  necessary  for 
the  site  at  the  time  of  jihicing. 

The  mere  setting  of  the  matlress  for  a  widlli  as  great 
iu>  :Wi  ft.  is  easily  done  by  means  of  the  |)onlr)ondinng 
HCftfTold  described  m  the  previous  article.     Will),  a  slight 

•Chli-f  EnKlni-<-r.  iHhlluirl  lUvir  Inipiovi-mi-nt  WorkB,  Sap- 
poro. Japan. 


improvement  in  this  scaffold  even  a  mattress  as  wide  as 
45  ft.  may,  with  not  much  difficulty,  be  set  in  deep  water. 
However,  a  close  watch  is  required  to  supplement  this 
width'  at  the  upper  edge  in  order  to  follow  the  settle- 
ment of  the  mattress  as  the  lower  part  of  the  mattress 
settles.  The  extent  of  the  settlement  of  this  mattress  may 
be  sometimes  as  great  as  30  ft.  in  one  flood,  particularly 
^\here  the  banK  and  bottom  of  the  ri\er  consists  of  very 
fine  sand  lacking  any  coherence.  To  meet  and  manage 
such   violent  settlement  of  anv  structure   is  an   arduous 


Fii:.    1.   Cnoss-RKCTiox   (II     IsiiiKAitr   Kivicii   Bank, 
Suowixd   Si"i"i'i,i:M  i:\i'  oi'    M  attiikss 

task.     .\i)  one  can   be  more  actixc  and   \igilant  than  the 
engineer  in  charge  of  such  work. 

Take  for  exam])le  the  ca.se  of  the  concrete  mattress 
bank-protection  work  of  the  Ishikari  Kiver  at  Bannaguro. 
Below  are  given  (be  roiills  <<(  idiiiparative  surveys  made 
particularlv  for  the  purpose  of  ascertaining  the  occasional 
changes  in  the  iiiallress  work  after  remarkable  Ibioils. 
This  bank-protcrtion  work  was  placed  for  a  distance  of 
about  VL'  mile.  The  acconnianyiiiir  Fig.  1  shows  three 
typical  sections  taken  at  ken*'  \:W  to  ken  IGO.  The 
work  was  jdaced  in  Oitobrr.  I!M1.  anil  tbr  three  sec- 
tions show  the  coiidition  ill  \o\enibir.  mil.  .Vliril.  1!>12, 
and  Oetdber.  I!IV.'.  Moods  occurred  in  April  ,iiid  Oc- 
lolier.  111  IV.  l'"roni  I  hese  sections  il  will  lie  noted  *liat 
the  mattress  has  nearly  reached  tli-  diipest  river  bottom 
of  •'!(•  ft.  below  low  water,  and  lli.it  the  iiia\iiniim  total 
width  of  the  mattress  now  amounts  to  !••'(  ft.  That  is  to 
say  that  the  mattress  has  almost  snfisfaeloi  ily  .settled 
down  to  its  final  position  by  the  natural  sinking  down, 
and,  by  occasional  additions  on  the  upper  edire  of  the 
width   of  the   mattress    successfully    prosecuted    by    the 

•1    ken     =   6  ft.   nuurly. 
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|M'()|K'r  maiiMfj'ciiu'iil  (if  llio  resident  riii^niiccrs,  ilic  iiijil- 
Iivss  has  lu'Cli  litlcd  to  the  liaiik  simhi  ■.\i'\ry  the  caviiif;  of 
the  lador. 

As  a  matter  (if  investi^jai  ion,  if  the  |ir(i,i,q-e>js  of  the  .«et- 
lleiiu'iit  ol'  111!'  iniittress  is  traeed  liy  iiieasiirinii;  its  Imri- 
/.(iiital  and  \ertieal  disloeatioii  separately,  it  will  he  fdund 
that  the  hori/untal  disjoealioii  may  take  place  mi  luo 
ways,  as  shown  hy  the  |)iisilive  and  nofjative  signs  in  the 
summarized  tahle  herewith.  A  positive  translation 
means  the  dislocation  fcirward.  thai  is,  lowai'il  llic  Ihal- 
wej;.  and  a  negatixe  Iranshilion  means  the  i-elroi;rade 
dislocation  or  a  motion  oi'  the  mattress  hack  lo  the 
hank.  The  negative  dislocation  of  the  lower  edge  of  the 
mattress  usually  takes  place  when  the  upper  edge  of  the 
iiuittress  is  anchored,  or  when  the  friction  helween  the 
nuittress  and  the  hank  is  greater  than  the  natural  force 
tending  lo  make  the  mattress  slide  and  sink  down,  in 
this  ease  the  lower  portion  only  of  the  mattress  hcnils 
down,  and  henee  back,  to  lit  into  the  gap  beliiml  |iroduced 
by  the  severe  caving  or  scouring  of  the  river  hed.  .\s  to 
the  vertical  dislocation  there  is  no  negafive  iw  upwai'd 
motion  of  the  mattress,  which  is  as  it  ought  In  l)e.  The 
maximum  horizontal  translation  of  the  lower  edge  of  the 


Fi(i.   •.'.    Vii:\v    OF    Cnxi  111:11:    ir.\-n'itKss,    Siiowixg 
\\'[LL(nv   (li;(i\\iii    i\    Oxi';  Yi:.u! 

mattress  of  'i'^.'i  ft.  occuitciI  at  cross-sei-i  ion  IHI  ken. 
and  the  maximum  MMlical  li'aiislation  of  '''.'>  ft.  oc- 
curred at  cross-section  160  ken  as  may  be  seen  in  Fig.  1. 

SrMM.\RIZEr)  T.^nLE  SHOWING  THE  TR.\NSLATION  OF  M.\TTRESS 

Horizontal     Vertical     Horizontal     Vertical      General 
translation  translation  translation  translation  slope  of 
of  the  up-   of  the  up-  of  the  low-  of  the  low-  the  mat- 
Cross-     per  edge  of  per  edge  of  er  edjre  of    er  edce  of      tressed 
section      mattress,      mattress,      mattres-^.      nlal tress,     bank  at 

at  ft.  ft-  ft.  ft  present  lieinarl; 
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When  the  mattress  has  moved  to  such  an  extent  as  to 
allow  its  lower  edge  to  touch  the  bottom  of  the  thalweQ'. 
the  bank  may  be  considered  lo  have  assumed  a  stable 
condition  and  the  upper  portion  of  the  slope  of  the  bank 
which  is  not  covered  by  the  concrete  mattress  may  be 
then  protected  by  anv  kind  of  iiitcliing.     In  a  set^ion  of 


the  Ishikari  River  the  upper  ptirtioii  of  the  l)niik  han 
been  prolected  by  riprap  placed  within  the  ^J-l't.  square 
panels  made  I'y  the  willow  mattress  (described  in  tiie 
previous  article  in  K\<iixi:i:iiiN(i  News),  and  the  willow 
has  grown  in  one  year  after  the  fence  was  made  lo  the 
extent  shown  in  the  halftone  in  the  view  in  Fig.  3.  Thus 
the  bank  in  ipicslion  has  liecome  completely  prolected 
hotli  above  and    liclow   the   water  surface. 

(  '(l\(   1.1   SKINS 

From   the   I'oregoinu'  H    may   lie  concluded   ihal.    (I)    in 

.sol i-oss-sccl  ions    the    mall  res.-    has    hy     ilself    nearly 

reached  to  its  final  destination  so  as  to  need  very  little 
further  ^upplenuMiting  of  the  width;  (2)  in  general  the 
slope  (d'  the  niatti'esscd  hank  is  left  Hatter  by  nature 
after  the  severe  caving  when  the  mattress  (set  at  first 
with  only  a  slight  width)  makes  a  positive  or  forward 
translation,  than  when  its  lower  edge  makes  retrograde 
translation;  the  stability  of  the  protecte(l  hank  is  in- 
sured more  in  the  former  case  than  in  ibe  laller:  ( •■! )  the 
setting  of  the  mattress  may  better  be  made  at  tirsi  with 
a  slight  width,  as  the  best  economy  may  be  accomiilished 
in  this  way  when  only  .so  much  of  the  mattress  width  is 
added  bit  by  bit  as  is  really  necessary  for  the  site  in  ques- 
tion, thus  avoiding  the  costly  .setting  at  first  of  the  full 
width  of  malli'css  down  to  the  boltom  of  the  thalweg; 
(4:)  it  i.N  M'l.-c  to  leave  the  upper  porlion  of  the  slope  of 
the  hank  unprotected  until  il  may  safely  he  protected  by 
any  kiml  of  pitching  work,  after  the  jiroicction  of  the 
lower  portion  has  attaineil  its  perfect  state,  althougii 
sometimes  temporary  jii'oteetive  works  are  placed  for  the 
uiii)er  portion  of  the  bank  at  the  same  time  as  the  first 
width  of  the  mattress  is  set.  This  is  done  when  too  much 
caving  of  the  naked  upper  porticm  of  the  slope  is  to  be 
avoided,  before  the  completion  of  the  bank  iirolection. 

The  (kuartx-tulie  Sleroury-vapop  I^ninp,  wtiich  was  devel- 
oped in  Europe  on  the  principles  of  the  ordinary  mercury 
vapor  laitip  (see  "Engineerins  New.s,"  Sept.  12  and  Dec.  5, 
1907),  has  been  introduced  in  this  country  by  the  (^ooper 
Hewitt  Electric  Co.  It  will  be  recalled  that  the  standard 
mercury-vapor  lamp  runs  at  a  vapor  density  equal  to  a  pres- 
sure of  about  V4-in.  mercury  column,  while  in  the  quartz- 
tube  type  the  pressure  may  run  up  to  atmospheric  or  hlffher. 
As  the  potential  per  inch  of  length  of  the  mercury-vapor 
column  is  great  in  the  quartz-tube  lamp,  a  short  tube  is 
lecessary.  On  account  of  the  high  temperature  of  the  mer- 
cury vapor  in  this  type  the  lamp  has  also  a  minor  continuous 
spcv'trum  in  addition  to  the  characteristic  bands  of  the  mer- 
cuj'y  vapor,  there  are  thus  more  of  the  red  and  orange  rays 
than  in  the  common  lamp.  As  the  ultra-violet  rays  of  the 
mercury  arc  are  readily  transmitted  by  quartz,  this  lamp 
would  bo  injurious  to  the  eye  unless  guarded.  A  satisfactory 
screen  for  this  undersirable  radiation  is  secured  by  using  a 
surrounding  globe  of  clear  glass.  This,  together  with  the 
metal  casing  for  the  mechanism  gives  the  device  the  appear- 
ance somewhat   of  an   ordinary  arc  lamp. 

T'wo  types  of  the  quarlz-tube  lamp  are  found  in  the  .\mer- 
ican  line,  one  for  110  and  one  for  220  volts,  direct  current. 
For  alternating-current  supplies,  the  direct  current  must  be 
secured  from  a  rectifiei"  or  converter.  In  the  one  type,  the 
tube  is  held  in  an  aluminum  support,  which  is  pivoted  and 
connected  with  a  tilting  lever  linked  up  with  the  armature 
of  an  electro-magnet.  The  burner,  magnet  and  resistance 
coils  are  all  connected  in  series  and  with  the  lamp  at  rest 
the  tube  is  inclined,  so  that  mercury  bridges  the  electrodes. 
When  current  is  turned  on.  the  magnet  moves  the  tube  until 
the  mercury  column  is  broken  and  an  arc  starts.  So  long  as 
current  continues,  the  burner  is  held  in  this  running  posi- 
tion. In  the  second  type,  for  the  higher  voltage,  the  tube  is 
in  the  same  position  burning  as  at  rest;  in  starting,  the  mer- 
cury bridge  is  formed  by  a  shunt  magnet  which  tilts  the 
tube.  When  the  electrodes  are  short-circuited,  a  series  magnet 
breaks  the  circuit  of  the  first  magnet,  and  allows  the  burner 
to  drop  back  to  its  original  position.  bre^iUing  the  mer'-iry 
column   and    starting   the   arc. 
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A  Compact    Sand    and    Gravel    Wash- 
ing Plant 

About  a  mile  north  of  the  city  of  Pofk;ikill,  X.  Y.,  on 
the  east  bank  of  the  Hudson  Kiver,  there  is  a  large  sand 
and  gravel  bank,  the  location  of  which  offered  unique  op- 
ijortujiities  for  developing  a  washing  and  shipping  plant. 
The  property  under  development  covers  IVi  acres,  located 
on  a  hill,  the  highest  part  of  which  is  some  252  ft.  above 
the  high-water  level  of  the  river.  One  of  the  new  state 
highways  runs  through  the  property  and  the  greater  part 
of  the  washing  and  screening  plant  i.«  located  in  a  tunnel 
under  this  road.  The  Hudson  River  is  something  over  a 
mile  distant,  but  a  connecting  creek  borders  the  pro]ierty, 
in  which  a  channel  110  ft.  wide  and  11  ft.  deep  at  low 
water  is  being  dredged.  The  distance  of  the  loading 
wharf  from  deep  water  in  the  river  is  1%  miles. 

From  numerous  test  borings  over  the  entire  area  there 
is  good  reason  to  suppose  that  nearly  the  whole  hill  is 
composed  of  sand  and  gravel,  with  almost  no  large  stones 
or  boulders.  There  is  a  hogback  running  lengtliwise 
tlirough  the  area,  outcropping  in  places,  but  not  so  located 
as  to  offer  a  .serious  obstacle  to  development  work.  The 
sand  and  gravel  is  of  e.xcellent  quality,  and  except  for  a 
thin  top  .soil  of  loam  contains  but  2  or  3%  of  waste,  and 
is  about  70%  gravel.  It  is  proposed  to  e.xcavate  tiic  hill 
with  steam  shovels,  which  will  load  into  dump-cars  luiuled 
by  Shay-geared  locomotives. 

The  washing  plant,  shown  in  Fig.  1,  is  located  on  the 
state  highway,  about  in  the  middle  of  the  i)ro))erty.  The 
dump-ears  from  the  sand  liank  in  the  rear  lire  dumped 
directly  into  a  hopper,  and  the  material  flows  by  gravity 
into  a  2-in.  mesh  revolving  cylindrical  screen  5  ft.  in 
diameter  and  12  ft.  long.  The  material  which  does  not 
pass  this  screen  falls  into  a  10.\12-in.  jaw-crusher  having 
a  capacitj'  of  about  20  tons  per  hour. 

The  outputs  from  the  screen  and  crusher  fall  tliidiigli 
chutes  upon  three  deck-shaker  screens,  the  first  2  ft.  widi' 
by  74  ft.  long  with  a  2-in.  me.sh,  the  next  below,  ".'  It.  '.i 
in.  by  72  ft.,  with  a  li/2-in.  mesh,  and  the  bottom  sireen 
3  ft.  6  in.  by  70  ft.,  with  a  1-in.  mesh.  These  three 
screens  are  on  a  pitch  of  l/^  in.  to  1  ft.,  and  are  superim 
po.sed  one  above  the  other  so  that  the  material  passing 
one  fall."  below  to  the  next,  which  is  9  in.  wider  in  each 
case. 

The  washing  is  done  simultaneously  with  the  screening. 
Water  is  pumped  from  an  inlet  at  the  wharf  Ijy  an  elec- 
trically-drivm  centrifugal  pump  having  a  cajiacity  of 
1000  gal.  per  niiii.,  into  a  G-iu.  main  which  extends  ou 


the  center  line  through  the  top  of  the  concrete  tunnel  con- 
taining the  shaker  screens.  The  pipe  is  perforated  at 
Irequeut  intervals  and  the  water  falls  through  the  screens, 
carrying  the  waste  material  to  the  bottom  of  the  concrete 
tunnel,  where  it  is  flushed  by  means  of  a  4-in.  extension, 
from  the  end  of  the  6-in.  main  to  the  bottom  of  the  tun- 
nel, into  a  concrete  settling  basin,  shown  in  Fig.  2. 

The  tunnel  containing  the  screens,  shown  in  jirofile  in 
Fig.  2,  is  built  of  reinforced  concrete,  with  inside  dimen- 
sions of  9x7  ft.,  giving  ample  room  for  workmen  to  move 
alongside  the  screens  if  the  occasion  requires.  The  floor 
of  the  tunnel  has  a  total  fall  of  3  ft.  in  79  ft.,  or  1  ft.  in 
36  ft.  Fig.  3  shows  the  location  of  the  crusher  and  re- 
volving screen  with  respect  to  the  center  line  of  the  tun- 
nel. The  lower  end  of  the  tunnel,  as  already  mentioned, 
leads  into  the  reinforced-coucrete  settling  basin  where  the 
final  sei)nration  of  the  sand  and  loam  takes  place  by 
gravity. 

The  waste  material  washed  from  the  sand  in  the  set- 
tling tank  flows  off  the  top  of  the  tank  and  runs  through 
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an  S-in.  discliai'gc  main  by  gravity  to  a  fill  which  is  being 
made  above  the  wliiiii'. 

The  thi'oe  shaker  screens  diseliarge  at  their  lower  ends 
u]ion  as  many  24-in.  belt  conveyors  which  diverge  from 
the  lower  end  of  the  screen  tunnel  in  diiferent  directions. 
Fig.  4,  and  unload  the  different  sizes  of  gravels  upon 
storage  piles  on  the  concrete  Avharf,  from  a  heiglit  of  24 
ft.  The  sand  after  .settling  to  the  bottom  of  the  concrete 
tank  is  scoo|)ed  up  by  a  36-in.  scraper  flight  conveyor  and 
discharged  into  a  storage  ])ile  near  the  middle  of  the  con- 
crete wliiiif.    The  belt  conveyors  are  driven  by  individual 
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tnnnols  about  55  ft.  loiip  on  one  «i<le  of  the 
main  tiinnul  iind  80  ft.  on  the  other.  In  eai'h 
out'  (jf  these  four  tunnelH  is  u  <J4-in.  belt  eon- 
vcyor  (liwliar^cin^i  u])on  liie  30-iii.  Iielt  conveyor 

the  main  tunnel.  Tlie  lon;(itu(linal  tunnels 
MIC  Gi/<,  ft.  square,  while  the  main  tunnel  is  71/^ 
ft.  square,  inside,  making:  them  accessible  at 
times  to  workmen. 

The  openings  into  the  tumiels  are  covered 
vith  sliding  gates  or  valves,  which  can  be  op- 
erated by  levers  simultaneously  or  one  at  a 
time.  The  process  of  loading  a  barge  or  scow, 
consi.sts  merely  of  opening  such  valves  as  are 
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5J0-hp.  alteruating-current   motors,   housed   at   the   u])per 
end  of  each  conveyor  frame. 

Beneath  the  reinforced-concrete  floor  of  the  storage 
piles  is  a  series  of  concrete  tunnels  whieli  have  20x20-in. 
oiienings  ou  their  center  lines  under  the  sand  and  gravel 
piles.  Through  the  middle  tunnel,  76  ft.  long,  crosswise 
of  the  wharf,  runs  a  30-in.  belt  conveyor,  90  ft.  long, 
which  discharges  over  the  end  of  the  wharf  directly  into 
scows  alongside.  Intersecting  this  main  tunnel  on  eacii 
side,  and  25  ft.  between  centers,  are  the  two  longitudinal 


Fig.  4.   Belt  Coxteyors  foe  TRAXsrEKisixG  Sand 
AXD  Gravel  to  Storage  Piles 


necessary  to  give  the  desired  material  and  allowing  the 
sand  and  gravel  to  How  from  the  piles  to  the  belt  con- 
veyors below,  by  which  the  material  is  automatically 
transported  and  discharged  into  the  scow.  The  loading 
capacity  of  the  con\eyor  system  is  500  cu.yd.  per  hour. 

The  plant  is  remarkably  compact  and  easy  of  operation. 
It  is  designed  to  have  a  capacity  of  2000  cu.yd.  per  10-hr. 
day  with  an  operating  and  excavating  force  of  eight  men. 
All  the  power  used  is  electricity,  at  present  purchased  in 
Peekskill,  but  ultimately  it  is  intended  to  have  a  power 
plant  on  the  works.  The  plant  cost  complete  $82,000, 
of  which  $20,000  represents  the  cost  of  dredging  the 
channel. 

The  plant  was  designed  and  built  by  George  C.  Hudson, 
General  Manager  of  the  Xational  Sand  and  Land  De- 
velopment Co.,  of  Peekskill,  to  whom  we  are  indebted  for 
the  foregoing  data  and  ]>lans. 


CorruBOtert  Iron  Pipe  for  Stcrm  Sen-ers  was  the  subject  of 
an  inciuiry  in  our  issue  of  Feb.  13  (p.  324).  and  we  are  in- 
formed by  the  National  Corrugated  Culvert  Mfg.  Co.,  of  West 
Berkeley,  Calif.,  that  there  are  many  storm  sewers  of  cor- 
rugated pipe  made  of  American  "ingot  iron."  At  Berkeley. 
Calif.,  there  is  a  30-in.  pipe  600  ft.  long,  while  at  Taft,  Calif., 
there  is  a  12-ln.  pipe  1200  ft.  long,  both  of  which  are  said  to 
be  giving  satisfactory  service.  At  El  Paso,  Tex.,  a  24-in.  pipe 
3700  ft.  long,  has  been  built  as  the  outlet  of  a  sewage-dis- 
posal plant.  This  line  has  several  bends,  a  short  drop  of  3 ',4 
ft.  and  a  long  curve. 
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Twin  Falls — Oakley  Irrigation  Project 


By  a.  M.  Korsmo* 


SYXOP-'^IS — An  unusually  high  earth  dam,  1^5  ft. 
high  from  the  creek  bottom  to  the  top  of  its  crest  and  con- 
taining more  than  a  million  yards  of  earth,  had,  as  its 
most  notable  con.^truction  feature,  motor-driven  belt  con- 
veyors to  transport  the  larger  part  of  the  earth  fill.  Two 
steam  shovels,  working  at  different  levels,  lifted  the  dirt 
into  dump  cars  drawn  by  dinkey  engines.  These  moved 
the  dirt  a  half  mile  to  a  loading  hopper  which  discharged 
onto  a  2o0-ft.  conveyor  on  a  ■:i.o%  grade.  The  dirt  then 
pa.ised,  successively,  to  a  680-ft.  conveyor  on  a  10%  grade 
and  to  a  level  belt  conveyor  900  ft.  long.  These  con- 
veyors were  of  rubber,  -if!  in.  wide.  The  la.yl  conveyor 
dumped  into  a  storage  bin,  from  which  the  dirt  was  dis- 


concrete  in  the  core-wall.  (2)  The  reservoir,  which  is  in 
the  natural  caiiou  of  Goose  Greek,  will  have  a  lenjrth  of 
5  miles  and  an  average  width  of  Vi  mile,  storing  74,900 
acrc-ft.  of  water.  (3)  A  spillway  at  the  west  end  of  the 
dam.  in  solid  rock,  with  capacity  for  "^000  sec.-ft.  The  spill- 
Avay  lip,  which  follows  a  contour,  is  600  ft.  long  and  the 
total  excavation  in  the  spillway  cut  is  25,000  cu.yd.  (4)  A 
concrete-lined  outlet  tunnel,  870  ft.  long.  8  hy  10  ft.  in 
section,  and  driven  through  solid  rock  under  the  cliff  at 
the  east  end  of  the  dam.  Two  indepenent  types  of  out- 
let gates  are  used,  one  the  standard  sluice  gate,  the  other 
of  the  tower  type,  (o)  The  water  stored  comes  from  four 
creeks,    (ioose  ('reck  and  Trap]ier  Greek,  wliicli  runs  into 
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liiarged  Uirough  two  chutes  into  dump  wagons.  The  dirt 
I'ds  duii'ped  onto  the  dam  in  windrows,  from  which  it 
was  leveled  by  ploughing  lengthwise  and  vsing  tnngueil 
scrapers.  The  (l-in.  earth  layers  were  sprinkled  and  rolled. 
The  concrete  core-wall,  from  '.)  ft.  above  the  natural  sur- 
face, was  only  1  ft.  thick,  but  it  was  reinforced  with 
meshed  wire.  The  core-wall  e.rtrnds  to  bed  rock,  40  ft. 
heloiv  the  natural  surface.  'I'lir  oullel  lower  and  gates 
have  interesting  features. 

'Die  Carey  Ad  irrigalir)M  project  i!cs(ril)cd  In  tliis 
article  is  located  in  Ca.ssiii  Countv.  soiitluin  Idalio.  alioni 
:ji»  miles  east  of  Twin   Falls. 

Lkaimnc  FK.iTiiiKs— The  iruiiii  features  of  the  project 
are  (1)  an  earth  dam  115  ft.  high,  1025  ft.  long,  and 
750  ft.  wide  at  the  Imse,  with  slopes  of  ."{  to  1  on  the  up- 
stream sirle  and  2  to  1  on  the  downstream  side.  The  fill 
required  1.074.000  cu.yd.  of  earth:  05.000  cu.yd.  of  rock 
were  used   for  rii)rapping  the  slo[)es.  and  fi200  cu.yd.  of 
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it.  are  inipouinlcd  liy  the  main  d.ini.  Cottonwood  and 
Hircli  creeks  rc(|nirc  diversion  dams  and  feeder  canal.- 
Icading  to  the  main  reservoir.  These  feeder  canals  total 
twenty  miles  in  length  and  include  earth  and  rock  ditches, 
tunnels,  flimies  and  concrete  inclines  or  drops.  ((>)  The 
distriliution  system  inchules  15(t  miles  of  canals  and 
laterals  and  covers  a  segregation  of  50,000  acres  of  land 
'I'he  duty  of  wafer  is  fixed  at  !■/>  acre-ft.,  actually  de- 
li\ered.  The  land  has  a  very  gentle  slope,  the  laterals 
following  the  ,-ection  lines  to  a  considerahlc  extent.  The 
average  elevation  of  the  tract  is  4()(I0  ft.  ahove  sea  level. 
Till'  average  annual  precipitation  for  the  last  15  years 
was  !M  in.  (7)  There  are  870  s(|.mi.  in  the  drainage 
area,  which  is  a  part  of  the  Coluinliia  Kivci  Hraiinige 
Basin,  located  in   I'tah.  Idaho  and   Nevada. 

Co.vsiKicTioN  01-  iiii':  Main  Dvm 
The  dam  is  located  in  the  nxiutli  of  Goose  Creek  Cafion 
(see  [)lan.  section  and  profile.  Fig.  I).  .\t  tiie  east  end, 
the  rock  cliff  stands  almost  vertical,  while  at  the  other 
end  there  is  a  much  more  gentle  slope  with  bedrock  coin- 
ing to  the  surface.      In   the  creek   bottom,   hedrfick   was 
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loiiiid  ill  ii  niaxniiiini  depUi  of  Id  I'l,.  iiikIit  slniiii  of 
siuiil,  .m'iivi'l  iiiul  bouliliTs,  with  ;i1hiiii  I .">  ft.  ,>(  luiiiii  >n 
till'  t^iiiracc.  The  core-wall  irciich  was  diij;  first  and  a 
,i-ti.  ((Jinri'ti'  wall  l)uilt  iij"  lioni  bedrock  to  !•  ft.  aliovc 
the  iiatiiral  surface,  ]MHldliii{(  in  on  Imtli  sides  with 
selected  material.  .V  iiilnlV  trench  lOxlii  ft.  m  ciirlli  .sec- 
lion  and  S.\U1  ft.  in  rork  Wiis  dufj  at  ciieli  end  of  the 
diiin,  ahont  UU)  ft.,  iipst  rciini  from  the  core-wall.  TliK 
like\vis(!  was  h;u-k  ])ii(l(lled  uuli  selected  iniileriid.  .\l  llie 
ii])]ier  loc  iiiiother  cutoU'  trench  was  diij,'.  this  lime  to  licil- 
rock,  with  ii,  Itl-ft.  base  and  1  to  I  slopes  in  ciirth,  iiiid 
an  8.\C-ft.  section  in  rock  at  either  end.  .\n  IS-in.  <'on- 
crete  w-all  3  ft.  high  was  limit  in  lliis  trench  and  hiick 
])iid(lled  witl)  selected  inateriiil.  On  I  he  downstream  side 
a  drainage  trencli  10x6  ft.  in  section  Wiis  dug  ahiiig  the 
toe  and  backtiUed  with  loose  rock. 

In   tiie  meantime  the  outlet   tunnel   Wiis   drixcii   from 
four  faces  ami  the  creek  tlivertcd  through  it.     This  en- 


lows  and  jdoiighed  to  iiiuku  a  good  bond  fr)r  the  fill  plaix'd 
on  It.  U  ilh  the  intention  of  KJuicing  the  earth  (ill  into 
|)laee,  the  lower  t<'<'  wax  built  up  about  20  ft.,  using 
wagons  loaded  from  a  near-by  I  raj)  or  loading  pbitfonn. 

Sluice  ilumes  were  built  on  the  bill  at  the  east  end  of 
the  diim.  on   a    \'/(    grade,  with  a  ".iO-in.   base  ])aved   witl'. 

loiiDiiw I  blocks  jilaced  on  end.     Jjater  tiiis  flume  wa.s 

changed  to  ji  ]!)'/(  grarle,  same  section,  but  lined  with 
iidij.  'i'lic  earth  for  sluicing  was  taken  from  a  pit  near 
ihc  one  uMil  in  1!I12  and  hauled  by  conveyors  to  the 
sluiring  Humes.  It  was  soon  found  that  the  sluicing 
mcthoil  \Mis  impiiH  ticiil,  chielly  on  account  of  the  lad; 
of  Wiitci-,  iill  of  whnli  had  to  be  pumped  from  (Joose 
t'rcek  agiiinst  a  i7.")-ft.  he;id.  Ft  was  also  found  that  the 
material  from  the  borrifW  pit  had  a  large  percentage  of 
black  sand  in  it.  which  conliniially  ehokeil  in  the  sluice 
Hume.-.  Sluicing  wiis  then  abiindoned  and  preparations 
iverc   iiiiiilc   lor  building    thi'    ibim    by    the    mecliiuiical 
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ahled  the  core-wall  and  other  trenches  to  be  dug  across 
the  old  creek  channel  and  completed.  Derricks  and  skips 
operated  by  teams  were  used  in  the  excavation  and 
wheeled  scrapers  carried  the  material  away.  This  method 
proved  efficient  and  good  time  was  made,  considering  tlie 
large  amount  of  water  and  boulders  encountered. 

The  original  plans  called  for  a  cutoff  trench  iil  the 
n))Der  toe  similar  to  the  intermediate  trench,  hut  after 
encountering  the  large  amount  of  sand  and  water  in  the 
core-wall  trench  it  was  decide<l  to  carry  the  upper  trench 
to  bedrock  and  put  a  snnill  concrete  wall  in  it. 

The  east  cliff  has  a  great  many  crevices  and  fissures  in 
it.  To  guard  against  seepage  through  them  the  cliff  was 
•■-hot  about  18  ft.  back  to  give  a  solid  bond  for  the  core- 
wall.  Three  other  vertical  walls  of  concrete,  each  iy2X-t 
ft.,  were  built  about  15  ft.  apart  on  the  side  of  the  cliff 
u])stream  from  the  core-wall  as  an  additional  guard 
against  seepage.  All  the  crevices  were  cleaned  out  and 
l»ack  puddled  with  selected  material.  These  cutoff  walls 
were  anchored  to  the  cliff  by  T-s-'H-  square  twisted  Ran- 
some  bars,  grouted  and  wedged  on  3-ft.  centers. 

The  base  of  the  dam  was  cleared  of  all  brush  and  wil- 


method.  or  by  placing  the  material  diT  in  layers,  sprink- 
ling and   rolling  it. 

Boiuiow  Pirs — Xo  borrow  pits  were  to  be  found 
near-by  which  were  high  enough  to  allow  dirt  trains  to 
run  to  the  east  cliff  over  the  dam.  Several  small  pits 
were  found  in  gulches  beyond  the  west  end  of  the  dam. 
but  this  material  was  a  fine  lava  ash  soil  unfit  for  the 
body  of  the  dam.  Suitable  earth  was  found  about  a  mile 
east.  It  is  a  cemented  gravel  containing  a  heavy  percent- 
age of  earth. 

The  following  cquiinnent  was  used  in  the  pit  to  handle 
the  material.  Two  Xo.  ()0  Marion  steam  shovels,  three 
16-ton  Davenport  dinkies  and  ")0  4-yd.  Western  dump 
cars.  Forty-pound  rail  was  used  both  on  loading  tracks 
and  main  line.  Lighter  rails  were  unsatisfactory  because 
they  required  constant  surfacing. 

From  test  pits  it  was  found  that  the  material  would  be 
very  hard  to  excavate.  The  pit  was  then  laid  out  .so  that 
the  shovels  worked  on  separate  benches,  giving  each 
about  a  20-ft.  face.  Considerable  shooting  had  to  be  re- 
sorted to.  even  though  neither  shovel  was  ever  required 
to  dig  its  capacity.     Shooting  the  material  cost  from  2 
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to  7c.  per  yd.  Churn  drilling  and  coyote  holes  were 
used,  the  former  costing  about  27c.  per  ft.  The  lower 
bench,  where  Xo.  1  shovel  worked,  did  not  require  any 
shooting.  Care  had  to  be  exercised  that  the  material  was 
not  shot  too  hard,  or  it  would  slufE  down  on  tlie  loading 
track,  besides  making  large  chunks  that-  could  not  be 
handled  by  the  shovels  or  broken  up  at  the  loading  hop- 
per. The  best  results  were  obtained  when  just  enougl; 
powder  was  used  to  loosen  the  bank  and  let  the  shovels 
break  it  up.  On  Xo.  2  shovel  the  teeth  had  to  be  changed 
every  6  to  10  days.  Fifteen-car  trains  were  used,  one 
being  in  transit  while  the  other  two  were  loading. 

CoNVEYOR.s — The  land  adjacent  to  the  dam  site  is  very 
rough,  having  many  deep  gulches.     To  have  moved  the 


Fro.  1.   Layout,  Choss-section  and  Profile  of  Goose 

f'lM-.iK  J).\\\.  Twin  Falls-Oakley  IiiHio.vTioN 

I'lio.iKc  r,  Id.uio 

material  composing  the  dam  by  rail  would  have  required 
miles  of  contour  track  laying.  The  location  of  a  suilable 
borrow  pit,  as  regards  elevation,  would  have  meant  impos- 
sible grades  for  dinkey  trains  if  bridges  were  built  across 
the  gulches.  This  led  to  the  adoption  of  the  conveyor 
system,  as  shown  in  the  general  plan,  Fig.  1,  and  the 
views  Figs.  2,  3  and  4.  The  three  unit.s  are  (A)  a  level 
roiiveyor  !»2()  ft.  long;  (B)  a  6H0-ft.  conveyor  on  a  lG7f, 
grade;  (C)  a  25()-ft.  conveyor  on  a  .'3.5%  grade.  These 
conveyors  are  built  on  trestles  whose  maximum  height 
(Conveyor  B)  is  fiS  ft.  at  Mill  Gulch. 

In  pi'iieral,  the  bents  have  two  posts,  are  on  21 -ft.  cen- 
ters, and  tlie  stringers  are  on  •i2-in.  centers.  The  liead 
drive  and  tail-drum  frames  are  anchored  in  concrete 
wiiir-h  is  set  on  solid  rock.  The  belts  are  of  rubber.  36 
in.  wide  and  six  ply. 

When  the  dirt  becomes  wet  in  rainy  weather  it  is  very 
hard  to  hamlle  it  in  the  chutes  at  the  dam.  To  avoid  this 
difficulty  as  much  as  possible,  niul  as  a  protection  for  the 


belts  against  the  sun  and  wind,  the  conveyors  were 
hou.<ed. 

To  take  up  the  slack  in  the  belts,  which  in  the  case  of 
long  belts  is  an  important  consideration,  two  types  of 
idlers  were  used,  one  of  the  gravity  type,  the  other  of  the 
"S"  type  (Fig.  5).  Both  were  efficient,  but  the  latter 
has  an  advantage  where  there  is  little  uuderneath  clear- 
ance. The  belts  are  run  on  a  speed  of  450  ft.  per  minute 
and  easily  handled  750  4-yd.  cars  in  a  10-hr.  shift.  This 
amount  could  have  been  increased  25%  by  speeding  up 
the  belts  and  loading  heavier.  The  maximum  output  for 
both  shifts  was  made  in  September,  IIM','.  when  105,000 
yd.,  measured  in  place,  were  conveye<l.  The  average  out- 
put for  the  season  was  about  95,000  yd.  jier  month.  The 
night  shift  handles  about  90%  of  "what  the  day  shift 
does. 

I'owEii  AND  Eqiii'Mknt  foi!  CoNviCYoits — Convcvor  A 
is  driven  by  a  40-hp.,  22U0-volt,  GO-cycle,  3-phase,  type 
F.H.,  Westinghouse  induction  motor;  Conveyor  B,  by  a 
75-lip.  motor  of  the  same  type  as  the  Conveyor  A  ma- 
chine, and  Conveyor  C  by  a  30-hi>.  motor,  also  the  same 
type  as  the  Conveyor  A  machine,  liuiniinsj  under  no  load 
the  conveyor  .system  requires  about  -"io  k\v..  and  when 
under  full  load  froui  loo  to  l-'o  k\v.  The  variation  is 
caused  chiefly  by  the  ruii-of-pit  material,  which  at  times 
has  a  great  deal  of  gravel  in  it,  and  again  may  he  all 
earth.  The  motors  are  started  in  succession,  beginning 
with  Conveyor  A,  a  signal  .system  being  used  by  the 
motormen  to  communicate  with  each  other.  Tn  this  way 
the  starting  torque  does  not  exceed  150  k\v. 

Current  is  lirought  fnim  a  hydro-electric  ])lant  on  the 
Snake  Hiver,  a  3'54-inile  |)rivate  transmission  line  being 
built  from  Oakley  to  the  dam  by  tiie  Construction  Co. 

Feed  Hoitei; — A  IVimI  hopper  (if  ;ioo  yd.  capacitv  is 
built  over  the  end  of  Conveyor  C  (see  Fig.  5).  It  lui.- 
three  compartments,  with  indiNidual  openings,  so  that 
the  variation  in  pit  material  may  be  kept  .separated  and 
conveyerl  to  the  dam  as  needed.  The  coarser  nniterial  is 
used  on  the  downstream  side  and  the  more  select  in  the 
trenches  and  on  the  upper  toe.  A  tri'stle  alongside  the 
hopper  carries  the  dirt  trains  out.  on  it  so  that  they  can 
dump  iido  the  latter. 

A  grid  of  jjarallel  bars.  5  in.  c.  to  c.  witii  a  sbipe  of  4 
to  1  down  from  tlie  track,  covers  the  ho|iper.  The  bars 
are  %x4  in.  in  section  and  21  ft.  long.  This  grid  sejja- 
rates  all  large  rock  and  hunps  of  eemented  gravel  wiiich 
(;uin(4  be  broken  u\>.  and  they  aic  waste<l  on  a  near-by 
clnni|).  .Vs  manv  as  IS  men  liaxe  been  used  here  when 
the  large  cemented  lumps  came.  Imt  oi-dinarily  two  or 
three  men  could  ket'p  the  bars  clear. 

The  openings  under  tln'  hopper  are  I  ft.  by  4  fl.  wide, 
with  no  door.«.  Feed  bell-,  s  ft.  wide  of  .'iO-oz.  canva.", 
revolving  under  these  openings,  eateli  the  material  and 
drop  it  onto  the  conveyor  l)elt.  These  three  ix'lts.  \vhi(4l 
are  independent  of  each  other,  are  opiM-ated  bv  chain 
drives  and  friction  clutches  from  a  line  shaft  which  e\- 
tenils  to  the  tail  drum  of  Conveyor  C. 

SToiiAOE  Riv — On  the  east  clilf.  under  the  lu^^l  drive 
of  C'onveyor  A,  and  on  the  cenh'r  line  of  the  d.-im,  a 
storage  bin  is  built  with  two  chutes  leading  from  it  (.see 
Fig.  2).  This  bin  has  a  cai)acity  of  200  yd.  and  was  de- 
signed to  ])rovide  for  the  fluctuation  in  the  conveyor 
haul.  The  two  chutes  are  built  on  trestles  with  a  slope  of 
17.5  degrees  and  have  n  si'cfion  of  20x22  in.  They  are 
covered   with  d<iors  and   lined  on   the  bottom:  one  with 
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crescont-Hliapoil    iron   castings  aiul    tlic   otlu'i-  witii   4-in.      loiuiod  diruL-lly  from  tliem,  but  tliis  proved  very  unwitis- 
[;ottonwood  l)l(K'ks,  set  on   ond.      liulh   rlmlcs  wore  siit-      I'mtory,  as  tliu   inaturiiil   would    pack   aiul   (.•lioi<c   in   the 


isi'at'tory   except    tliat    wlion    llic    ni:itrii:il    ^ot    wet     it 
would  cake  against  the  sides  and   liiiKoin  and   (he  ciilirc 


ids  when  the  gates  were  closed.     Tiie  material  would 
iKil  run  siTUJothly,  hut  moved  in  sections,  one  section  inak- 


section  of  the  chutes  would  gradually  choke  up.    At  such  ing  a   heavy    irn|iM(  t    against   the  .section    helow   when   it 

liuu>s  it   required  from  two  to  si.x  men  to  clean  out  one  suddenly  hccanic  icleascd  and  slid  down.     As  the  (ill  of 

chnle  while  the  other  was  being  used.     Because  of  lliis  thi'  dam   riuses,   the  chutes  arc  cut   idT  nnd   the   loading 

caking,  whicli  continued  to  a  certain   extent  tliriiiigliijul,  hopper  raised, 
the  entire  season,  it  was  found  that  neither  the  iron  nor  M hri'iioD  ami  Si;()i;|':n'(:|';  of  (.'oxs'rurci'io.v — From  the 


Fig.  2.    Dam  undee  Construction,  September,  1911 


Fig.  4.    (Jexeral  View  of  Conveyor  System,  Tee- 
Fig.  3.    Conveyors  B  and  C.  Feed  Hopper,  Dinkey  mixating  at  Right  above  the  Storage  Bin  and 
Trestle  and  Cut  to  1!I12  Borrow  Pit  Chutks  Shown  ix  Fkj.  2 
Figs.  3  to  4.  \'ii:w8  Showixg  Coxstruction  Wokk  ox  Goose  Creek  Dam.  Idaho 
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(louii  to  any  appreciable 
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extent. 

A  portable  hopper,  with  a  capacity  of  eight  wagon 
loads,  was  placed  under  the  lower  end  of  the  chutes,  which 
are  parallel  and  5  ft.  apart.  The  dump  wagons  come 
under  the  hopper  and  are  loaded.  When  running  steadily 
four  1.5-yd.  dump  wagons  are  loaded  per  minute,  one 
uian  operating  the  feed  door  of  the  hopper.  Another  man 
oite rates  the  chute  gates,  which  are  up  under  the  storage 
bin.  keeping  the  portable  ho])per  full.  At  first  the  gates 
were  placed  at  the  lower  end  of  the  chutes  and  wagons 


portable  hopper  the  material  is  hauled  out  and  dumped 
in  windrows  parallel  to  the  core-wall.  Ploughing  length- 
wise and  using  tongued  scrapers  these  windrows  are 
leveled  out  to  a  6-in.  layer.  The  dirt  is  then  sprinkled  with 
water,  using  about  15%,  and  rolled  with  a  16-ton  Avery 
traction  engine.  The  rear  wheels  soon  wore  out,  running 
over  the  loose  uneven  fill,  and  w-ere  replaced  with  Marion 
steam-shovel  wheels,  34  in.  wide  and  each  weighing  IV^ 
ton.  The  fill  is  laid  on  a  1.5%  grade  down  from  the 
loading  hopper  to  the  west  end  of  the  dam.  This  was 
done  to  help   the   stock   in  hauling  loaded   wagons,   16 
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teams  being  used  per  shift  on  an  average  run.  The  ma- 
terial is  sluiced  into  place  on  either  side  of  the  core-wall, 
in  the  trenches,  and  also  where  the  fill  joins  the  cliff  at 
the  east  end  and  the  natural  surface  at  the  west  end  of 
Che  dam.  The  material  is  ideal  for  dam  construction,  and 
Then  sprinkled  and  rolled  becomes  very  compact,  due  to 
tiie  cementing  qualities  of  the  earth.  The  upper  toe  is 
built  up  of  selected  material  for  a  distance  of  30  ft.  back 
from  the  face.  This  material,  which  is  used  along  with 
the  run  of  finer  material  from  the  shovel  pit,  is  obtained 
from  two  small  pits  beyond  the  west  end  of  the  dam. 
using  traps  and  a  wagon  haul.  This  material  is  a  lava- 
ash  formation,  free  from  rock  or  gravel,  and  especially 
adapted  for  sluicing  in  the  trenches. 

Following  the  fill  as  it  raises,  the  riprap  is  placed  by 
hand,  3  ft.  thick  on  the  upstream  face  and  2  ft.  thick  on 
the  downstream  side.  The  .«tone  is  from  14  to  1  cu.ft. 
in  size,  e-\ce))t  a  layer  1  ft.  thick  next  to  the  earth  on  the 
•3  to  I  side,  which  i.*  much  smaller.  The  rock  used  is 
taken  largely  from  the  spillway  excavation,  although  a 

Sfringers.    *  Ll>^^«;t* 


terial.  The  reinforcing  used  is  the  American  Wire  I'o.'s 
Xo.  9  me.sh  reinforcing  wire,  butt-joined  and  wired  to- 
gether. A  portable  half-yard  Smith  mi.xer,  with  self- 
charging  skip  and  mounted  on  a  wagon,  is  used.  It  is  op- 
erated witii  a  7.5-hp.  motor.  Sand  and  crushed  rock  are 
used  in  proportions  to  get  as  dense  and  nearly  impervious 
a  concrete  as  possible.  A  crusher  plant  is  oj: 'rated  in 
connection  with  the  spillway  excavation. 

T?i:si:i!voiR  Orri.KT  G.\te.s 

The  main  sluice  gates  at  tile  upper  portal  of  ttie  outlet 
tunnel  are  two  in  number,  set  5  ft.  apart  on  an  incline  of 
45  degrees,  and  are  2.5x10  ft.  in  size.  The  gates  are  made 
of  cast  iron,  heavily  ribbed,  and  move  on  bronze  slides. 
In  closing  them  they  are  drawn  tight  by  bronze  wedges, 
three  on  each  side  of  each  gate.  The  hoi.sting  devices  are 
designed  to  operate  against  a  head  of  135  ft.  The  gate 
stems  are  4.5  in.  in  diameter,  with  guides  every  17  ft. 

The  tower  ( P'ig.  G)  is  independent  of  the  sluice  gates. 
It  is  connected  with  the  outlet  tunnel,  150  ft.  from  the 
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considerable  amount  was  shot  down  from  the  cast  iliff 
where  it  fell  on  the  fill  and  was  easily  jdaced. 

SPKixKi.r.VG  Sy.stem — The  pump  for  the  sprinkling 
system  is  at  the  lower  portal  of  the  outlet  tunnel.  This 
))ump  is  a  twti-stage,  3-in.  American,  pumping  100  gal.  per 
minute  again.st  a  230-ft.  working  head,  and  requiring  2.5 
)f\r.  to  operate  it.  A  3-in.  main  runs  from  the  pump  up 
over  the  east  cliff.  Three  2-in.  pipes  take  out  from  it  and 
are  laid  in  the  fill  parallel  to  the  axis  of  the  dam  (see  ]ilan, 
in  Fig.  1 ).  Two-inch  staiidpipes  are  erected  every  loll  ft. 
on  each  pipe  line  and  3-ft.  sections  are  added  as  the  fill 
raises.  Using  a  ho.xe  and  nozzle,  the  entire  surface  of 
the  dam  can  be  easily  reached  from  these  standpipes.  As 
an  n'u.xiliary,  a  triple  ])liinger  pump  was  installed  on  a 
pontoon  on  the  reservoir  at  the  upper  toe,  with  a  c<iniif(- 
lion  to  the  pipe-line  system  on  the  dam. 

CoiiK-WAl.l, — The  3-n.  wall  was  built  from  bedrock 
to  9  ft.  above  the  natural  surface,  from  which  lieiglil  the 
1-ft.  wall  was  built  up,  along  with  the  dirt  fill,  in  31-in. 
lifts,  this  being  the  width  of  the  woven  reinforcing  ma- 


iippcr  ])()rtal,  by  means  of  a  short  tiiiuu'l  10  ft.  long.  A 
20-ft.  sump  in  the  bottom  of  tiie  tower  provides  against 
the  impact  of  water  falling  from  above.  The  tower  is 
built  of  reinforced  concrete,  on  a  solid  rock  foundation, 
with  three  sets  of  ports,  one  aliove  the  other  and  30  ft. 
apart. 

Each  set  of  ports  has  eight  openings,  2x2.5  ft.  in  sec- 
tion, which  are  ojjposite  in  i)airs.  This  arrangement  de- 
stroys all  impact  of  incoming  water  against  Ihc  inside  of 
the  tower.  Two  cylindrical  castings  form  the  gale  for 
r-ach  set,  after  the  manner  of  the  cylinder  gate  water- 
wheel.  One  of  them  is  set  in  the  concrete  on  the  inner 
face  of  the  tower  and  has  the  2x2.5  ft.  o])eiiings.  The 
other.  3  ft.  high,  slides  down  into  position  just  inside  the 
oiiti'r  stationary  casting.  Beveled  bronze  wedges  make 
llieiii  (it  water-tight  when  the  gate  is  closed.  Two  stems 
are  provided  for  each  gate.  The  hoisting  devices  are  on 
the  top  of  the  tower  and  are  similar  to  those  used  for  the 
sluice  gates.  The  ports,  being  30  ft.  apart,  make  i(  iin- 
necess.irv  to  operate  anv  gate  under  more  than  a    lo-f(. 
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li,:iil.  Likewise,  llie  big  sluice  gates  at  the  ui)|)(>r  |)ortiil 
(Kill  not  be  operated  iiiider  more  tliaii  a  (iO-ft.  hcinl.  Tbe 
Kiuer  and  sliiiee  gates  were  built  nnd  iii.-lall<d  in  Ibe 
lall  and  winter  ol'  1!)1  l-l".'. 

(iKN-Kii.u. — Active  construction  of  Ibc  ({mui  was  begun 
HI  May,  1911,  l)ut  the  trenches  were  dug  and  the  sluicing 
uictiiod    tried   during   tlie   season    of    1910.    When    woric 
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Fig.  6.   Tot'  of  Ot'TLi-rr  Towki;,  (Iodsk  t'iii;i:K  D.ur 

closed  down  for  tbe  winter  of  19V2-1.3.  tberc  renuiined 
about  two  weeks'  work  (35,000  eu.yd.)  to  complete  the 
dam.  The  distribution  .system  for  the  project  has  been 
completed.  By  the  close  of  December,  1913,  '55  ft.  of 
water  was  in  storage  in  the  reservoir,  ready  for  use  in 
1913. 

Persoxxel — The  Paris  Engineering  &  Construction 
C'o.,  of  Boise,  Idaho,  are  the  engineers  and  contractors 
on  this  Project.  E.  W.  Paris  is  president  and  chief 
engineer  of  the  company.  A.  J.  Wiley,  of  Boise,  Idaho, 
is  the  consulting  engineer  and  J.  C.  Portertield  is  the 
construction  engineer,  the  writer  acting  as  his  assistant. 
W.  S.  and  J.  S.  Kuhn,  of  Pittsburgh,  who  have  built  a 
number  of  irrigation  projects  in  this  vicinity,  are  also 
promoting  this  one. 

Standards  for  the  Hygienic  Purity' 
of  Public   Water-Supplies 

Standards  of  purity  for  water  and  for  sewage-works 
effluents  have  been  sought  long  and  ardently  by  many 
analysts  and  sanitarians.  At  the  meeting  of  the  Indiana 
Sanitary  and  Water  Snpply  Association,  held  at  Indian- 
apolis the  last  week  in  February,  1913,  J.  W.  Films* 
presented  a  paper  with  the  foregoing  title. 

After  jnentioning  the  standards  for  laboratory  analyses 
of  water  and  of  sewage  formulated  by  a  committee  of  the 

•Of  Pollard  &  Ellms.  Consulting  Enginers.  Miles  Green- 
wood Building,   Cincinnati,   Ohio. 


Anicri(an  Public  Health  Association  (report  printed  in 
liMi."))  ;ind  revi.sed  .Mime  five  years  later,  and  remarkuig 
that  laboratory  teclinic  did  not  stand  still,  a.s  some  feared, 
liecau.se  standards  wm-  established,  Mr.  Kllnis  took  up 
standards  of  purity  for  water.  The  remainder  of  hm 
paper,  e.\ce|>t  for  one  paragraph  suggesting  the  need  of 
state  and  federal  enforcement  of  any  (lurity  MtaiKlard.s 
which  might  be  set  up,  and  one  on  .safe  liiin'ts  of  bacterial 
removal,  is  as  follows: 

It  Is  evident  that  unless  there  are' fairly  accurate  methods 
of  measurement  for  the  purity  of  a  drlnklnR  water,  and  that 
unless  these  methods  are  reasonably  uniform,  the  results  ob- 
liilned  will  only  lead  to  confusion  and  bitter  disputes.  The 
c|\iestlon.  therefore,  resolves  Itself  Into  this  form:  Are  our 
modern  standard  hacterloloKlcal  mi-thods  sulllclently  reliable 
to  properly  measure  the  hyclenlc  purity  of  water?  It  Is  dlf- 
lUult  to  an.swer  this  question  without  guallflcatlons.  With- 
out hesitation  one  may  say,  that  as  we  can  only  find  specific 
disease  grerms  In  natural  waters  with  a  great  deal  of  diffi- 
culty, and  that  If  found  a  knowledg"'  of  their  number  and 
virulency  are  of  prime  Importance  before  the  water  can  be 
absolutely  condemned.  It  does  not  appear  that  our  methods 
are  a.s  yet  entirely  adequate.  On  the  other  hand  the  clr- 
ci.mstantial  evidence  easily  and  readily  obtained  by  examin- 
ing the  water  for  the  presence  of  organisms  which  may  be  and 
usually  are  associated  with  disease  germs,  would  lead  one 
to  declare  that  some  of  our  methods  at  least  were  quite  suffl- 
eient    to   establish    the    degre   of   Impurity    which    might    exist. 

It  seems  to  the  writer  that  if  this  subject  of  standardr. 
of  purity  is  Investigated  in  an  open  frame  of  mind,  and  with 
the  same  spirit  of  impartiality  that  the  subject  of  standard 
methods  of  analysis  was  approached,  it  will  be  possible  to 
establish  tentative  standards  of  purity.  These  standards 
will  of  necessity  be  subject  to  modification  by  local  condi- 
tions,  and   may    have   to  be    frequcntl.v    revised. 

If  it  is  kept  in  mind  that  a  drinking  water  Is  hygienlcally 
pure  when  it  does  not  produce  disease  nor  disturb  in  any 
way  the  normal  physiological  processes  of  those  who  drink 
it.  it  will  not  be  difficult  to  agree  upon  what  shall  constitute 
the  safe  limits  of   bacterial   and   chemical   purity. 

The  writer  believes  that  the  angle  from  which  the  sui)- 
ject  of  standards  of  purity  is  viewed  Is  of  fundamental  Im- 
portance for  a  practical  solution  of  the  problem,  and  has  en- 
deavored to  set  forth  this  phase  of  the  matter.  Instead  of  at- 
tempting to  state  what  such  standards  should  be.  The  whole 
question  is  one  which  is  intimately  related  to  the  extent  of 
permissible  pollution  of  natural  waters,  and  must  be  consid- 
ered in  conection  with  it. 

By  what  method  these  problems  shall  be  atacked  is  per- 
haps open  to  question:  but  the  writer  would  suggest  that  it 
may  be  gotten  under  way  by  the  appointment  of  delegates 
fi'om  each  of  our  large  engineering  societies,  water-works 
and  sanitary  associations,  who  shall  meet  to  formulate  a  plan 
of  procedure.  These  delegates  may  work  in  conjunction  with 
any  existing  committees  now  in  the  field,  or  with  any  State 
or  United  States  departments  which  have  already  given  this 
matter  attention. 

Some  of  the  points  which  such  a  body  should  discuss  are: 

(1)  What  diseases  may  be  legitimately  regarded  as  water 
borne? 

This  involves  a  consideration  of  the  Mills-Reincke  phe- 
nomenon and  the  Hazen  theorem  as  set  forth  by  Prof.  W.  T. 
Sedgwick  and  J.  S.  MacNutt.  and  the  ideas  of  chronic  in- 
testinal tract  infection  advanced  by  N.  S.  Hill.  Jr..  and  L.  R. 
Whitcomb  (see  "Eng.  News."  Jan.  30.  1913).  for  it  means  a. 
careful  analysis  of  all  the  available  and  reliable  vital  statis- 
tics of  those  coinmunities  having  impure  water-supplies  as 
well    as    those    having   pure    supplies. 

(2)  .\  clear  definition  of  what  really  constitutes  a  pure 
drinking  water. 

This  means  that  much  light  is  needed  upon  the  relative 
numbers  and  kinds  of  bacteria,  and  of  the  nature  and  amount 
of  the  organic  and  inorganic  matter  which  may  be  present 
in  public  water-supplies,  and  their  significance  in  the  causa- 
tion of  disease.  It  necessitates  the  examination  of  the  avail- 
able bacteriological  and  chemical  data  of  public  water-sup- 
plies,   and    its    classification    in    relation    to    vital    statistics. 

(3)  The  selection  of  the  maximum  limits  for  the  numbers 
and  kinds  of  bacteria  in  a  drinking  water,  and  the  permis- 
sible amounts  of  organic  and  inorganic  matter  which  such  a 
water   may   contain. 

This  selection,  of  course,  will  be  the  result  of  the  logical 
conclusions  reached  from  a  study  of  the  compiled  statistics, 
and  should  be  adopted  only  after  a  careful  consideration  and 
free   discussion    of    the    evidence. 
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The  Prevention  of  Missed  Fires  in 
Blasting 

While  electric  fuses  are  generally  recommendeil  as  the 
safest  detonators  for  blasting  operations,  yet  there  seems 
to  be  some  difference  of  opinion  concerning  the  best 
method  of  connecting  a  number  of  charges  -ivhich  it  is  de- 
sired to  fire  simultaneously.  In  En-gixeerino  Xews, 
Sept.  22,  1910.  there  appeared  an  article  on  "Precautions 
for  Maximum  Safety  and  Effectiveness  in  Blasting,"  in 
which  the  statement  was  made  that  '-electric  fuses  are 
connected  in  parallel  sometimes  for  firing  from  lighting 
circuits,"  but  that  '"when  the  source  of  current  is  a  blast- 
ing machine  or  battery  of  the  usual  type,  the  bore  holes 
ehould  be  connected  in  series,"  because  "the  common 
blasting  machines  and  batteries  will  not  satisfactorily  set 
off  detonators  connected  in  parallel." 

The  apparent  advantage  of  a  series  connection  is  that 
the  charge  has  to  pass  through  all  the  detonators  in  order 
that  any  one  of  them  may  be  exploded.  The  great  prac- 
tical objection  to  this  method,  however,  is  the  difficulty 
of  making  electric  exploding  cartridges  of  equal  or  nearly 
equal  sensitiveness.  In  Exgixeei!IN-C4  Xe\v.s  of  Jan.  25, 
11(06,  there  was  described  an  impro\ed  form  of  electric 
exploder;  but  even  in  that  tyi)e  there  is  danger  of  in- 
equalities in  the  periods  of  apparently  similar  cartridges. 
When  a  number  of  electric  exploders  are  connected  in 
series,  it  is  true  that  the  current  passes  through  all  or 
none  of  the  cartridges  (unless  there  are  two  or  more 
grounds),  but  it  is  equally  true  that  the  exploding  of  the 
first  charge  may  interrupt  the  circuit  and  prevent  the  ex- 
ploding of  the  other  charges.  While  it  is  not  likely  that 
the  majority  of  cartridges  of  similar  size  and  tyjie  would 
differ  enough  in  period  to  be  afTcctcd,  it  is  easy  to  see 
how  an  occasional  defective  cartridge  of  abnormally  long 
or  .«hort  period  might  be  used  in  such  a  series  circuit  and 
result  in  one  or  more  missed-fire  holes. 

W.  II.  Mason,  superintendent  of  the  Edison  Porllancl 
Cement  Co.,  Stewartsville,  X.  J.,  in  a  paper  read  at  the 
ann'jal  meeting  of  the  American  Society  of  Mechanical 
Engineers,  December,  1912,  advocated  the  use  of  ])arallel 
connections  for  firing  a  number  of  charges  simultane- 
ously, lie  also  proposed  the  use  of  .several  detonators  in 
each  hole  as  an  added  precaution  again.st  missed  fires. 
An  abstract  of  the  above  mentioned  paper  is  given  in  the 
following  paragra])hs-. 

A  frequent  cause  of  serious  accidents  In  cement  manufac- 
ture Is  the  blasting  methods  used  In  the  quarries.  Many  of 
these  accidents  are  due  to  what  Is  commonly  called  "missed 
fires."  that  Is,  charges  which  have  been  placed  In  the  bore 
holes  and  have  failed  to  explode  under  the  usual  flrlnB  condi- 
tions. Formerly  when  charges  were  exploded  by  time  fuses 
these  were  probably  more  frequent  than  at  present,  when  It 
Is  common  practice  to  explode  a  series  of  holes  by  an  electric 
battery,  fuses  being  used  only  to  explode  the  small  "plug 
holes"  or  dobles,  for  the  purpose  of  breaking  large  stones 
which   have  already  been   blasted   from   the   ledge. 

A  missed  Are  Is  always  a  source  of  danger.  There  Is  no 
known  way  of  unloading  the  hole  safely  and  when  an  attempt 
Is  made  to  drill  another  hole  near  It.  so  as  to  blast  it  out, 
the  drill  bit  not  Infref4uently  comes  In  contact  with  the  dyna- 
mite In  the  loaded  hole  with  disastrous  results  to  the  driller. 
When  the  driller  Is  fortunate  enough  to  get  the  hole  In  with- 
out accident.  It  Is  loaded  and  blasted.  This  usually  throws 
the  powder  from  the  mlHsed-dr.  hole  among  thi-  dfbrls  and 
frequently  when  the  Intt'-r  Is  being  loaded,  a  laborer  will 
strike  It  with  some  tool  and  cause  an  explosion.  The  only 
way   to  avoid   this  danger  Is  to   nrevent    the   missed   flres. 

For  about  .Ight  years  the  Rdlson  Portland  Cement  Co.  has 
been  exploding  all  churn  drill  blast  holes  with  a  GOO-volt 
direct-current    power  circuit.      Many  of  these   blasts  are   made 


si'TiuItaneously  on  from  12  to  20  holes,  each  loaded  with  500 
to  SCO  lb.  of  40%  and  50%  gelatin  powder,  and  during  this 
time  there  has  been  only  one  missed-tire  hole.  It  was  im- 
possible to  find  the  cause  of  this  failure,  but  it  was  attributed 
to  a  poor  connection  from  the  exploder  leads  to  the  bus  wires. 
Before  this  time,  they  had  been  using  the  common  pushdown 
mafrneto  machines — and  it  was  a  usual  thing  to  have  several 
missed-flre  holes  per  month.  One  of  the  quarries  of  the  com- 
pany is  so  located  that  no  power  circuit  is  available  and  for 
a  year  or  two  the  blasts  were  set  oft  by  push-down  ma- 
chines. After  having  had  several  missed-fire  holes,  and  some 
resulting  accidents,  they  installed  a  small  250-volt  direet- 
current  generator,  driven  by  a  steam  turbine.  This  has  been 
in  operation  several  years  and  there  have  been  no  missed 
fives   since   its   installation. 

Gelatin  powder  is  the  most  difficult  of  all  the  dynamites 
tj  detonate  and  it  is  a  well  known  fact  that  if  exploded  by  a 
powerful  detonator,  the  full  effect  of  the  powder  is  obtained, 
while  if  improperly  detonated,  much  of  the  effect  is  lost.  For 
this  reason  and  also  on  account  of  the  danger  and  expense 
«'hich    always    accompany    a    missed-fire    hole,    the    writer    be- 
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lleves  it  is  better  to  use  ton  many  exploders,  or  electric  fuses, 
of  high  power  than  not  enough.  In  a  tj-ln.  borehole,  running 
60  ft.  deep,  not  less  than  three  exploders  should  be  used.  One 
of  these  should  be  directly  at  the  bottom,  so  that  If  when 
loading  the  hole  with  dynamite,  a  stone  should  slide  In  from 
the  side  and  block  It  off.  It  would  still  be  possible  to  explode 
the  dynamite  below,  and  thereby  avoid  the  danger  from  the 
otheiw'ise  unexploded  dynamite;  the  other  two  are  distributed 
one  near  the  center  and  the  other  near  the  top.  All  are  con- 
nected directly  across  the  500-volt  or  250-volt  direct-current 
line,  so  that  all  exploders  are  In  parallel  and  receive  the  full 
voltagi-  of  the  power  circuit.  By  this  method  any  number  of 
holes  may  be  exploded  at  one  time,  up  to  the  current  capacity 
of  the  supply  circuit.  The  cost  of  the  extra  exploders  Is  al- 
ways a  small  proportion  of  the  cost  of  the  d.vniimlte  used  and 
the  writer  believes  that  this  expense  Is  warranted  by  the  In- 
creased detonation  power  of  the  exploder,  as  well  as  by  a  sort 
of  Insurance  against  missed  flres.  which  are  always  expensive 
a»lde   from   their   potential   danger. 

In  the  accompanying  cut  Is  shown  the  method  of  connect- 
ing the  wires  of  the  electric  exploders  to  the  bus  wires.  The 
argument  has  been  advanced  frequently  that  the  Insulation 
on  the  liads  of  the  electric  fuses  Is  not  sufflclent  to  withstand 
thi-  high  voltage.  This,  no  doubt.  Is  lriii>.  but  exi)erlence 
HhovNS  that  the  fuse  In  the  exploder  blows  while  thi-  Insulnllon 
Is  breaking  down  and  It  Is  then  a  matter  of  no  Importance 
whether   Ih^   Insulation    falls    or   not. 
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A  Belated  Reparation 

ll  is  iKiw  lliirlrcii  iiKiiilhs  since  Messrs.  ('.  (!.  I'llliol.t. 
nii<l  A.  I>.  Morclmiisc,  I'liicf  mikI  Assistant  Cliiol',  rcsijoc- 
,cly,  of  the  liuruiiii  (if  Drainage  Investigations  of  the  U. 
S.  |)epartniciit  of  Agrieultiire,  were  removed  from  tlieir 
positions  on  tlie  eliarge  of  malfeasam-e  in  ollice.  During  all 
lliat  time  these  men  iiave  heen  nmler  Ihe  shaiUiw  of  dis- 
lionorahlo  dismissal ;  their  acts  lune  been  the  suhjert  of  a 
loiig-dnvwn-out  Congressional  investigation;  thev  have 
lieen  subjected  to  the  disgrace  of  an  indictment  on  crim- 
iual  eliarges  and  they  have  suffered  large  pecuniary  loss 
HI  injury  to  reputation  and  in  expenses  incurred  in  con- 
ducting their  defense. 

After  a  careful  investigation  of  the  charges  against 
these  engineers,  this  journal  concluded  that  their  oll'enso 
at  worst  was  a  bookkeeping  subterfuge,  common  enough 
in  departmental  circles  and,  in  this  ])articular  case,  ap- 
proved by  the  auditors  directly  responsijjle.  This  ojiin- 
ion  was  confirmed  by  the  investigation  conducted  by  the 
('ongressional  committee,  which,  in  August  last,  exoner- 
ated Messrs.  Elliott  and  Morehouse  of  any  criminal  in- 
lent,  and  reported  that  their  punishment  had  been  un- 
necessarily severe.  As  a  result  of  this  report,  the  govern- 
nt  authorities  acknowledged  their  error  to  the  ex- 
tent of  requesting  the  quashing  of  the  indictment  brought 
igamst  the  two  men,  but  withheld  the  complete  vindica- 
lion  of  an  immediate  reinstatement.  We  now  note  in  our 
"nersonal"  columns  on  another  page,  a  belated  rejiara- 
tion.  Almost  the  last  official  act  of  the  16  years'  service 
of  the  Secretary  of  Agriculture,  James  Wilson,  was  tiie 

storation  of  the  two  engineers  to  their  original  positions. 

Whether  this  was  in  the  nature  of  a  deatiibed  repent- 
ance, or  merely  the  celebration  of  the  release  from  the 
sinister  influence  of  his  departmental  Solicitor,  MeCabe, 
Mr.  Wilson's  act  was  one  of  simple  justice  only.  We 
therefore  pay  the  venerable  and  tenacious  ex-seeretary  a 
dubious  compliment  when  we  say  that  we  are  gratified 
at  his  conversion — or  his  liberation  as  the  case  may  be. 


The  Offer  of  a  Prize  for  a   Substitute 
for  Gasoline 

A  good  tleal  of  publicity  is  being  given  to  the  offer 
of  a  prize  of  *1()0.000  by  the  International  Assocnition 
of  Automobile  Clubs  for  a  fuel  suitable  for  use  in  in- 
ternal-combustion engines,  the  conditions  being  that  the 
fuel  must  be  less  expensive  than  gasoline,  must  be  readily 
procurable,  and  mu.st  be  of  such  a  nature  that  it  cannot 
lie  "cornered"  by  trusts,  national  or  international. 

'I'he  inize  might  as  well  have  been  set  at  a  million  dol- 
lars or  ten  million  dollars,  for  there  is,  so  far  as  we  can 
see,  no  possibility  of  its  award.  There  are  indeed  other 
Well  known  volatile  hydrocarbons  than  gasoline  which  it 
is  possible  to  produce  chemically  and  mechanically.  Ben- 
'm\  is  a  volatile  hydrocarbon  produced  by  distillation  of 
'•oal  tar,  l)ut  the  total  amonnt  which  can  be  produced  is 
trifling   compared   with  the   demand    for  a  material   to 


>ii|>|il<'iMeht  the  preseiil  supply  of  gasoline;  and  only 
ulieii  produced  as  a  bypnidiiil  I'ldiii  coal  can  it  be  ob- 
tained at  low  cost. 

Alcohol  is  a  volalile  liy(lin<arl produced  by  the  fer- 
mentation AWtl  (lislillatidii  of  veg<'table  growth.  The  limi- 
tations of  alciiliiil  as  a  sulistitute  for  gasoline  are  that  the 
vegetable  groulh  from  the  world's  productive  laiuls  is 
already  pretty  fully  ulili/.e(l  as  food  for  man  and  do- 
mestic animals.  While  there  has  been  much  talk  of 
processes  of  making  alcnliol  hom  refu.se  vegetable  i.'iat- 
tcr,  the  final  cost  per  gallon  of  alcohol  produced  by  any 
such  process  appears  to  always  work  out  far  above  pres- 
ent prices  of  gasoline. 

We  have  now,  however,  exhausted  the  list  of  possible 
sources  from  which  a  volatile  hydrocarbon  may  l)e  de- 
rived :  that  is  to  say.  it  must  either  he  obtained  f'-oiii 
li([ui(l  hydrocarbon  (petroleum),  which  furnishes  tin; 
present  sup|)ly  of  gasoline,  from  the  solid  hydrocarbon, 
soft  coal,  which  furnishes  the  benzol  already  referred  to. 
(U-  from  refuse  vegetable  matter  in  the  f<n-ni  of  al- 
cohol.* 

It  may  be  that  the  ])rodtiction  of  benzol  may  be  in- 
crea.sed.  Such  materials  as  lignite  and  ])eat  may  be  laid 
under  contribution  to  obtain  it  or  some  equivalent  vola- 
tile hydrocarbon  fluid.  There  may  be  some  further  de- 
velopment, also,  of  alcohol-producing  proces.ses.  There  is 
little  hope,  however,  that  any  of  these  processes  .can  so 
supplement  the  supply  of  gasoline  as  to  prevent  a  .steady 
increase  in  price.  The  two  directions  from  which  a  check 
on  the  increase  in  the  price  of  gasoline  is  most  probable 
are,  first  an  increased  supply  of  ])etroleun),  due  to  the 
stimulus  upon  production  resulting  from  increased  selling 
prices  of  crude  oil  and,  second,  and  most  important,  the 
modification  of  the  gasoline  engine  so  that  it  can  success- 
fully burn  heavier  oils. 

Point  of  Weakness  in  Low-truss 
Highway  Bridges 

The  defects  in  design  which  are  responsible  for  such 
truss  failures  as  that  of  the  Wellsville  bridge  (whose 
(iillapse  is  described  on  another  page)  are  obvious,  and  it 
needs  little  more  than  examination  of  the  sketch  of  the 
bridge  to  make  the  failure  appear  a  perfectly  norma'  and 
natural  event.  Much  better  pony-tru.ss  bridges  have 
failed  from  the  same  cause,  buckling  of  the  upper  chord. 
Most  of  the  failures  have  gone  unrecorded,  but  it  may 
be  stated  as  a  safe  estimate  that  in  the  last  half-dozen 
years  there  have  been  at  least  ten  or  fifteen  cases  of  just 
this  kind  :  .short-span  steel  pony-truss  highway  bridges, 
built  with  concrete  floors  and  designed  to  carry  traction 
engine  loads,  collapsing  before  they  were  opened  to  traf- 
fic". 

Through  ]ilate-girder  design,  which  is  very  extensive- 
ly represented  in  the  railroad  bridge  field,  affords  a  thor- 
oughly  satisfactory   model   for  the  rigid   and   safe   con- 

*A  sman  amount  of  gasoUne  is  already  obtained  from  the 
eartii's  stores  of  liydrocarbon  in  gaseous  form  or  natural  gas. 
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struetioii  of  low-truss  highway  bridges.  Ample  rigid 
bracketing  to  the  transverse  floor  members  at  frequent 
intervals  is  known  to  be  necessary  in  order  to  make 
the  upper  chord  or  flange  secure  against  lateral  buck- 
ling. Yet  it  is  a  fact  that  a  great  many  low-truss  high- 
wav  bridges  built  for  erection  in  remote  country  dis- 
tricts are  almost  devoid  of  bracketing  or  other  stiffening 
of  the  top  chord.  In  the  present  case,  as  may  be  seen 
from  the  sketch  in  the  article  already  mentioned  the  only 
reliance  lay  in  the  slight  stiffening  effect  of  the  vertical 
members  of  the  truss  web,  assuming  that  these  were 
rigidly  riveted  to  tlie  floorbeams.  If,  as  the  drawing  sug- 
gests, the  inner  flange  of  each  of  the.^e  posts  was  citt 
in  order  to  give  room  for  riveting  tlie  floorbeam.^  di- 
rectly to  the  gusset-phite,  practically  all  of  this  remain- 
ing stiffening  effect  was  thrown  away,  and  the  top  chord 
left  virtually  unstiffened  from  end  to  end.  That  these 
faults  would  cooperate  with  the  common  sin  of  building 
such  trusses  with  nnstiffened  hip  points  (the  upper  chord 
at  these  points  being  interrupted  and  connected  only  by 
the  thin  flexible  gusset-plate)    can  be  realized  at  once. 

After  finding  the  design  of  the  bridge  thus  fatally  defec- 
tive, one  need  not  be  further  surprised  to  learn  that  the 
upper  chord  was  so  slight  in  section  that  even  with  its 
panel-points  adequately  stiffened  it  would  probably  have 
been  too  weak  to  carry  more  than  its  dead-load,  without 
margin  for  carrying  heavily  loaded  wagons. 

It  has  before  been  noted  that  this  tyjie  of  bridge  when 
built  with  concrete  floor  and  a  roadway  surface  of 
broken  stone  is  greatly  exposed  to  the  clanger  of  over- 
loading by  excessive  thickness  of  the  floor  concrete  ami 
gradual  accumulation  of  an  excessive  thickness  of  road 
metal.  A  little  figuring  will  show  that  in  any  bridge  of 
moderate  «pan  and  intended  for  ordinary  highway  travel 
the  weight  of  concrete  and  broken  stone  makes  up  a 
large  part  of  the  total  load,  and  that  a  relatively  small 
overrun  in  these  two  items  may  put  considerable  over- 
stress  into  the  members  of  the  truss.  As  far  as  the  con- 
crete itself  is  concerned,  a  safe  rule  might  lie  (■stai)lislR'd 
requiring  the  supporting  members  of  such  a  bridge  to 
lie  designed  for  a  50%  greater  thickness  of  concrete  than 
shown  by  the  design.  But  even  beyond  this,  provision 
must  be  made  for  jirobable  future  increase  in  thickness 
of  the  macadam  surfacing,  for  road  repair  on  country 
liighways  is  not  carried  on  by  i)ridge  engineers,  and  is 
often  conducted  on  the  i>lan  of  simply  piling  on  more 
stone  witliout  regard  to  a  set  of  long  forgotten  blue- 
j)rirrts. 

A  Model  for  Engineering  Conventions 

'i"hi;  recent  midwinter  convciitioii  of  i\\f  .Viucriiaii 
Iiislitute  of  Electrical  Kngiiiccrs,  reitortcd  in  our  issue 
of  a  week  ago,  deserves  sludy  by  other  socielics'  ollicers 
for  its  unusually  well  organized  ])rogram  and  immediate 
utility.  This  was  hel|(e<l  perhaps  by  concentrating  at- 
tention on  a  single  aim — the  discussion  of  discrc])ancics 
between  recent  attainments  in  tlie  design  of  electric- 
power  apparatus  and  the  formal  standards  of  testing 
and  rating.  This  seemingly  is  a  narrow  field  when  so 
stnteil,  but  really  is  one  whicii  broadens  and  ramifies 
when  more  carefully  considered.  All  engineers  con- 
cerned in  tlie  recent  production  or  i)iircha.«e  fif  electrical 
machinery  in  large  iiiiitK  liavo  run  against  this  snag 
or  that  in  tlie  accepted  ways  of  testing  and  rating  this 


equipment,  though,  perhaps,  unaware  of  others  lurking. 
But  everyone  who  attended  these  Institute  sessions  ii 
couple  of  weeks  ago  must  have  carried  away  a  com- 
prehensive idea  of  advances  in  technical  practice  whicli 
the  formal  standards  had  not  kept  up  with. 

There  were  44  formal  papers  on  the  program,  but 
they  were  presented  in  related  groups  and  discussed  in 
groups.  The  practice  at  these  sessions,  of  hold- 
ing the  authors  to  concise  prepared  abstracts  of 
two  or  three  paragraphs,  is  worth  at  least  pass- 
ing mention  as  a  contrast  with  meetings  (not 
necessarily  of  this  society)  where  in  the  oral 
"abstracts,"  authors  drag  along  for  twice  the  time 
needed  to  read  the  whole  paper.  There  was  a  snap  and 
a  disjiatch  to  the  business  of  this  convention  that  s]ieakH 
well  for  the  parliamentary  ability  and  tact  of  the  pre- 
siding officers,  and  the  intelligent  application  of  the  as- 
sembly. 

The  papers  themselves  disclosed  the  experience  of 
manufacturing  concerns  in  a  way  that  once  would  have 
been  feared  as  giving  away  the  secrets  of  success.  One 
important  advance  will  probably  be  found  to  have  been 
crystallized  by  this  convention  when,  at  some  future  date, 
we  see  the  expected  new  standardization  rules.  Engi- 
neers, as  purchasers  of  power  machinery,  have  demanded 
that  it  should  be  tested  before  acceptance  to  demonstrate 
its  ability  to  meet  the  conditions  imposed.  Manufac- 
turers naturally  have  wanted  to  make  such  tests  at  their 
shojis  to  assure  themselves  that  changes  were  not  going 
to  be  necessary  after  shipment  and  installation.  While 
it  is  desirable  in  most  instances  to  have  acceptance  tests 
made  after  installation  and  under  the  actual  condi- 
tions of  normal  operation,  yet  occasions  multiply  when 
the  conditions  designed  for  cannot  be  developed  without 
delay  and  excessive  cost,  or  when  the  desired  test  cannot 
be  niiulc  will)  sufficient  accuracy  without  heavy  ex- 
pense I'oi-  temporary  equipment  and  staff.  When  ma- 
chines were  ol'  comparatively  small  individual  cajiacity 
actual  fuli  loads  could  easily  be  imposed  at  the  factories; 
but  with  tremendous  growth  in  sizes  the  power  available 
at  slioi)s  for  driving  has  proved  all  too  small — to  say 
nothing  aiiout  the  excessive  cost  of  true  full-load  tests, 
which  after  all.  lia\c  t<i  be  ])aid  for  iiy  the  purchaser.  So 
compromise  Icsts  arc  often  desired  by  both  parties — shop 
runs  with  full-load  losses  ])roduced  artificially  in  cacb 
part  of  a  machiiie  to  ))ermit  the  ap])roximation  of  per 
formance  characteristics,  heating,  etc.  We  may  now  e\ 
pect  that  the  best  of  such  tests  for  various  types  ol 
motors,  genci'ators,  converters,  transformers,  etc..  will 
be  standar(liy.<'d,  eliminating  the  uncertainty  with  vvhicli 
they  are  regarded  by  some  ))urchnscrs  on  one  hand,  and 
on  the  other  hand  )ircventing  the  delay  and  expense 
wliiib  worries  the  inannfaelui'cr. 

An  Old  Object  Lesson  on  Track 
Jacks   Recalled 

Tiie  extent  to  wiiicli  both  the  reading  pages  and  nd- 
vertising  jiages  of  I'Ikoinmckimno  Nkws  are  critically 
scaruied  by  its  readers,  is  illustrated  by  a  letter  received 
recently  from  a  Divisifxi  Engineer  on  a  leading  rail 
wav.     W('  quote  from  the  letter  as  follows. 

T  wuH  ratliiT  HurprlHcd  upon  tnkln(t  up  the  Inst  "lOnKlnrci- 
liiK  Ni-wii"  to  BOP  on  ono  of  the  advert iHlntr  paxeH  a  skotch 
ahowInK  u  Kroup  of  aectlon   men  ut  work  on  ii  railway  track 
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wh.ii'   one   rail    was   jacked    up   with   a    track   Jack    placed    on 
Ih.     INSIDK    of    the    rail. 

As  you,  ot  course,  remember,  this  practice  was  the  cause 
<if  a  very  disastrous  wreck  on  the  Old  t'olony  H.R.,  In  eastern 
Massachusetts  about  25  years  aso.  In  which  a  number  of 
lives  were  lost.  T  could  not  resist  writing  to  you  as  I  felt 
that  a  journal  of  the  staiidliiR  of  •■KriKlncerlng  News"  would 
mil  wish  to  usi'  suili  an  Illustration  I'Ven  as  an  advertise- 
ment. 

Our  (■(irn's|i(iii(lo]il's  IcIUt  scrvis  m  mtv  iiscl'iii  pur- 
|M)so  ill  ciillinu'  iittriilidii  Miu'w  to  an  iiuixii'laiit  object 
lesson  wiiicli  rccci\i'(l  wide  attention  at  tlie  time  of  its 
occurrence,  liut  nf  which  many  eiioineers  of  the  younger 
jsjeneration  haxc   very   lii<ely   never  hcani, 

Tlie  nccicU'iit  referred  to  occurred  Xw^.  '.'(l,  ISIlO,  near 
(Juiiicy,  Mass.,  on  the  0\i\  Cohmy  IM'..  now  a  ])arl 
of  the  New  York,  New  II;pcii  ^:  Hart  ford  .system,  ;\ 
[a.si  express  tram  ciime  around  a  curve  upon  a  party 
of  section  men  wlio  had  not  licard  its  a])proach  because 
of  the  noise  made  by  a  passini;  <jravel  train  on  the  other 
track.  The  men  were  engaged  in  tanii)infj  ties  with 
a  track  jack  under  tlie  rail  phiced  on  the  inside  of  the 
rail. 

As  described  in  K\Gixi:Ei!i\ci  Xkvys  of  Aug.  :5(), 
I8!)0,  the  man  in  charge  of  the  jack  .saw  the  train  com- 
ing down  on  him  and  as  the  drop  liook  on  the  jack  was 
not  thrown  forward  to  engage  with  the  pawl,  the  man 
threw  up  the  handle  of  the  jack  hurriedly  in  the  en- 
deavor to  drop  the  jack.  The  drop  hook  failed  to  catch 
and  the  train  was  then  too  close  to  make  a  second  at- 
tempt. The  side  of  the  locomotive  pilot  struck  the  jack, 
broke  off  its  foot  and  tipped  it  over  upon  the  rails  di- 
rectly in  front  of  the  advancing  truck  wheel.  The  loco- 
motive went  down  the  bank  and  one  of  the  following 
cars  slid  over  it  and  knocked  off  a  projecting  cock  on 
the  locomotive  boiler.  The  contents  of  the  boiler  poured 
out  through  the  hole,  filling  the  car  with  scalding  steam. 
The  total  casualties  in  the  accident  were  lit  deaths  and 
'i7  persons  injured. 

We  may  add  that  a  member  of  the  present  editorial 
staff  of  E.vGiN  BERING  News  not  only  recalls  the  accident 
but  attended  the  investigation  by  the  Massachusetts  Rail- 
road t^omnrission. 

The  wide  publicity  given  to  this  accident  caused  the 
general  promulgation  of  a  rule  in  railway  track  work 
that  track  jacks  should  be  placed  on  the  outside  of  the 
rail  in  all  cases.  It  also  led  many  railways  to  favor  the 
use  of  jacks  of  a  type  which  do  not  project  above  the 
top  of  the  rail  at  all,  and  do  not,  therefore,  endanger  a 
train,  should  one  come  along  suddenly  before  there  was 
time  to  remove  the  jack. 

It  may  be  worth  while,  also,  to  note  in  calling  atten- 
tion to  this  accident  of  many  years  ago,  that  in  an  edi- 
torial upon  it,  written  at  the  time  of  its  occurrence,  by 
the  late  x\rthur  M.  Wellington,  attention  was  called  to 
a  rule  which  should  be  in  universal  force  on  all  double- 
track  railways.  Whenever  an  em]iloyee  ste]is  off  from 
a  track  to  get  out  of  the  way  of  an  approaching  train 
he  should  step  to  the  outer  side  and  not  onto  the  other 
track.  A  very  large  proportion  of  the  accidents  to  em- 
ployees and  others  who  are  run  down  on  railway  tracks 
is  due  to  men  avoiding  a  train  on  one  track  and  stepping 
in  front  of  an  approaching  train  on  another  track.  At 
this  time  when  the  safety  movement  is  attracting  so  much 
attention  in  railway  circles,  it  is  worth  while  to  call  at- 
tention to  the  wisdom  of  enforcing,  so  far  as  possible, 
this  important  rule. 


The   City    Manager  Plan 

The  city  manager  |)lan  may  become  the  next  pojmlar 
innovation  in  municipal  government.  It  therefore  seenw 
desirable  to  review  lirielly  its  general  jirogresH,  to  hIiow 
its  relation  to  the  old  federal  plan  and  also  iu  the  new 
and  popular  coniinission  plan,  as  well  as  t(»  discuss  the 
city  manager  plan  on  its  own  merits. 

The  first  city  to  adopt  the  city  manager  plan,  so  far 
as  wi!  know,  was  Staunton,  \'a.  This  small  city,  gov- 
erned iiy  a  two-chambered  council  and  a  mayor,  wishing 
greater  municipal  eilicieiicy,  ap|)ointcd  a  general  manager 
late  in  1!)07,  or  early  in  1!M)H  (  K\(i.  .Vkws.  .luly  .S,  V.Mi, 
pp.  .Vi  and  12).  'I'lie  action  was  taken  by  the  council 
and  the  mayor.  Constitutionally  the  city  was  without 
power  to  adopt  the  commission  plan,  iiut  whether  or  not 
it  wished  to  do  so  we  lannol   stale. 

Several  years  later  I  he  Hoard  of  Trade  of  Lockport, 
X.  Y.,  promoted  a  charter  for  third-class  cities  in  .\'ew 
York  State.  The  pro])osed  charier  provided  for  a  small 
council  and  a  city  manager.  The  chairman  of  the  council 
was  to  be  known  as  mayor,  and  the  charter  would  have 
had  other  commission  plan  features,  but,  unlike  commis- 
sion charters,  the  council  here  contemplated  would  have 
had  few  or  no  e.xecutive  powers.  (Eng.  New.s,  March  16, 
1!»11,  col.  2,  p.  333.)  It  is  reported  that  a  similar  i)lan 
has  been  advocated  for  Dayton,  Ohio. 

Within  the  past  two  months,  Sumter,  S.  ('.,  a  city  gov- 
erned by  a  small  low-salarie<l  commission,  advertised  for 
a  city  manager  (see  editorial  comment,  Eng.  News,  Oct. 
24,  f912,  p.  7.S:i).  We  understand  tl<at  the  position 
was  soon  filled. 

At  the  present  time  the  city  of  Wcstnioiint,  Que,  a 
suburb  of  Montreal,  is  advertising  for  a  "General  Mana- 
ger, who  would  give  his  entire  time  to  the  business  man- 
agement of  the  city  " 

Quite  recently  there  have  been  introduced  in  the  .\ew 
Jersey  legislature  two  bills  (Assembly  Xos.  402  and  403) 
which  would  make  it  possii)le  for  any  conmiission  plan 
city  in  that  State  to  provide  by  popular  vote  for  a  city 
manager,  to  be  appointed  by  the  commission  and  to  serve 
at  its  pleasure,  but  otherwise  to  e.xercise  all  the  aiipointive 
and  e.xecutive  powers  now  vested  in  the  commission  gov- 
erned cities.  In  commission  cities  which  voted  for  a 
city  manager  the  salaries  of  the  commissioners  would  by 
that  vote  be  reduced  by  80%. 

The  city  manager  j)lan  is  much  like  "^he  old  "federal 
plan"  of  city  administration,  with  its  clear-cut  separa- 
tion of  legislative  and  executive  functions.  Where  the 
federal  plan  prevails  in  all  its  strength  the  ado])tion  of 
the  city  manager  plan  would  substitute  a  council-ap- 
pointed manager  for  a  popularly  elected  mayor  as  chief 
executive  officer,  either  eliminating  the  mayor  or  strip- 
l)ing  him  of  all  or  nearly  all  except  his  ornamental  and 
social  functions.  But  where  commission  government  ex- 
ists the  grafting  on  of  the  city  manager  plan  would 
have  to  be  preceded  by  a  violent  wrenching  away  and 
.separation  of  all  executive  jjowers  from  the  council,  ex- 
cept the  single  power  of  appointing  a  city  manager.  Ii 
other  words,  it  would  be  a  reversion  to  or  adoption  of  the 
one  distinguishing  feature  of  the  federal  plan.  There 
would  be  left,  of  cour.se,  to  the  commission  plan  cities 
such  features  as  the  initiative,  the  referendum  and  the 
recall,  nomination  and  election  reform,  publicity  in  mu- 
nicipal  affairs,  and  election  of  councilmen  at  large  in- 
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stead  of  by  wards,  but  any  and  all  of  these  features  are 
as  readily  incorporated  in  a  federal  plan  charter  as  in 
a  commission  plan  charter,  although  some  of  them  may 
be  more  e.ssential  to  the  success  of  the  commission  than 
of  the  federal  plan. 

We  have  gone  thus  far  into  the  effect  of  combining; 
the  city  manager  and  commission  plans  not  because  we 
are  opposed  to  city  managers  but  in  order  to  make  it 
clear  that  such  a  combination  is  nothing  more  nor  less 
than  the  abandonment  of  the  basic  feature  of  the  com- 
mission plan.  Tear  away  executive  powers  from  a  com- 
mission plan  charter  and  vest  them  in  a  city  manager 
and  the  result  is  a  combination  of  the  federal  plan  ailtl 
the  short  ballot,  with  a  city  manager  vested  with  the 
powers  of  the  mayor.  Having,  as  we  trust,  made  this 
clear,  a  few  words  may  be  said  regarding  the  merits  of 
the  city  manager. 

One  of  the  greatest  sources  of  weakness  in  our  muni- 
cipal government  has  been  and  still  is  the  failure  to  se- 
lect executive  officers  on  the  basis  of  fitness  and  fitness 
alone.  A  leading  principle  of  the  federal  plan  of  city 
government  was  that  the  mayor,  as  chief  executive  officer, 
with  sole  power  of  appointing  and  removing  all  other 
executive  officers,  would  not  only  have  a  free  hand  in  se- 
lecting the  executive  staff  of  the  city  but,  having  a  free 
hand,  could  also  be  held  responsible  for  the  personnel 
of  the  whole  executive  branch  and  thus  to  a  large  degree 
for  the  character  of  the  work  done  by  that  branch. 

If  our  mayors,  like  the  nearest  corresponding  official 
in  a  German  city,  were  themselves  selected,  on  a  comi)eti- 
tivc  basis,  for  fitness  to  govern  a  city,  and  were  retained 
ill  office  during  efficient  .'iervice  and  good  behavior,  then 
a  mayor  under  the  federal  ]>lan  might  give  efficient  city 
government  as  a  city  manager.  But  at  liest  our  mayors 
are  citizens  above  the  average  in  business  or  professional 
al)ility  and  in  moral  charactiT.  wiiilc  at  their  worst  they 
go  to  the  other  extreme.  In  cither  case  tlicy  are  nuTc 
birds  of  political  passage,  coming  into  office  with  little 
or  no  experience  as  municipal  executives  and  almost  cer- 
tain to  be  swept  out  of  office  by  .some  political  chance  be- 
fore much  experience  has  been  gained.  While  various 
election  reforms  and  a  general  awakening  of  tlie  elet- 
torate  as  to  the  importance  of  ])utting  men  of  more  ca- 
pacity and  souiiiler  integrity  in  tiie  nuiyor's  chair  may 
result  in  mayors  of  a  higher  average,  the  traditions  and 
present  tendencies  of  the  mayoralty  in  the  United  States 
all  indicate  that  during  their  usually  brief  terms  our  may- 
ors will  continue  to  be  first,  last  and  always  the  chief 
political  representatives  of  the  people — or  of  the  politi- 
cal bosses,  as  the  case  may  be — rather  than  being  effici- 
ent, trained  executive  municipal  heads. 

The  commission  plan  of  city  government  reduces  the 
mayor  to  the  level  of  the  other  councilmen,  so  far  as 
f)ower  and  nearly  everything  else  but  title  is  concerned, 
irniler  the  commLssion  i)lan  all  executive  as  well  as  leg- 
islative power  is  vested  in  the  commission  and  each  com- 
niissioner  heads  a  so  called  de|)artment,  which  often- 
times is,  functionally,  a  combination  of  a  number  of 
ileparlments  into  one.  In  sonu-  instances  each  commis- 
sioner has  executive  control  of  his  own  depart nu>iil  and  in 
others  that  control  is  exercised  by  the  whole  council. 
In  no  caw!  is  there  a  singh-  executive  head  for  the  whole 
city,  afl  under  the  federal  plan.  The  theory,  or  at  least 
the  Iflcit  n.><suMi])tion,  is  that  by  making  each  commis- 
sioner responsible  for  a  .to  called   department   a   lay  man 


citizen,  through  coming  into  office  by  the  chances,  of 
popular  election,  in  some  mysterious  manner  becames 
qualified  as  an  "expert." 

Every  engineer  knows  that  neither  '"experts"  nor 
any  competent  executi\e  officers  of  any  kiiul  can  be  se- 
lected by  popular  vote.  Failure  to  understand  and  be 
guided  by  this  fact  is  one  of  the  weakest  points  in  the 
commission  plan. 

Another  weak  point  in  the  commission  plan  is  that 
while  each  commissioner  is  popularly  supposed  to  be 
an  "expert"  and  is  supposed  to  devote  a  considerable 
jiart,  if  not  all,  of  his  time  to  the  work  of  the  city,  the 
salaries  paid  are  rarely  commensurate  with  either  sup- 
position, much  less  with  both  of  them.  And  yet  the 
total  of  the  five  salaries  is  often  a  considerable  item. 
There  would  be  a  distinct  gain  in  paying  the  greater  part 
of  the  sum  total  of  these  salaries  to  one  real  expert 
rather  than  to  five  imaginary  ones. 

From  the  foregoing  considerations  it  seems  to  follow 
that  the  combination  of  the  city  manager  and  commis- 
sion plans  has  much  to  commend  it  as  a  means  of  greater 
municipal  efficiejicy.  but  it  should  be  remembered  that, 
as  already  explained,  such  a  combination  is  virtually  a 
return  to  the  federal  ]jhin. 

The  adoption  of  the  city  manager  plan  in  connection 
with  a  mayor  and  council  possessed  of  more  or  less 
independent  powers  either  confirms  and  strengthens  the 
sei)aration  of  functions  under  the  federal  plan,  where  that 
plan  is  in  force,  or  virtually  establishes  that  se]iaralion 
where  it  has  never  been  adopted. 

In  any  event,  the  city  manager  plan,  if  carried  to  its 
logical  end,  ])uts  all  the  executive  work  of  the  city,  in-' 
cluding  the  making  of  appointments,  the  enforcement  of 
laws  and  the  execution  of  policies  and  works  in  general,  in 
the  hands  of  a  single  man,  selected  for  fitness  and  retained 
in  office  during  efficiency  and  good  behavior.  That  this 
would  be  a  great  step  in  advance  of  present  methods 
of  municipal  administration  no  one  can  .successfully  deny. 

The  success  of  the  city  manager  plan,  like  the  success 
of  any  other  plan,  depends  upon  the  faithfulness  with 
which  it  is  carried  out.  To  be  successful,  the  manager 
must  be  selected  for  fitness  only,  must  be  retained  in 
office  during  efficiency  and  good  behavior,  and  must  be 
absolutely  free  of  all  control  by  the  city  couiuil  or  com- 
mission, except  that  inhering  in  the  power  of  removal  for 
cause.  Anything  short  of  this  means  weakness  and  prob- 
able failure  in  corresponding  degree. 

The  city  manager  plan  should  ajipcal  to  engineers  and 
to  technically  trained  nu'ii  generally,  for  besides  im- 
proving the  character  of  city  government,  where  adopted 
and  carried  out  in  full,  it  would  assuredly  I'aise  the  status 
of  tlu'  engineer  and  every  other  trained  man  in  the  nni- 
nicipal  .service.  Engineers  would  often  jirove  to  be 
the  successful  candidates  for  city  nninagerships  and 
whether  city  managers  were  engineers  or  not  tlu!  posi- 
tion of  all  engineers  in  the  munici|)nl  .service  would  bo 
raised  in  dignity,  merit  wouM  be  more  sure  of  having 
its  due  reward  and  the  engineering  wmk  of  the  city 
would   be  on  a  higher   plane. 

It  is  highly  desirable  that  the  city  manager  plan  be 
given  full  trial,  under  a  wide  variety  of  conditions.  It 
will  not  ])rove  to  be  a  cure-all  hut  it  will  hel|)  show  the 
i\vv<]  and  the  value  of  employing  and  retaining  competent 
trained  men  in  the  iiiiinlcipal  iind  utlicr  liniiii'lics  of  the 
public  service. 
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The  Effect    of  a  Hij^h  Wind? 

Sir — Vi)U  niMV  lie  iiitcii'slcd  in  the  ai'((iiii|iaMyiiii;Minic- 
what  iimisual  phdto^^'i'apli.  I'd-haps  ymi  may  liml  il  |i(is- 
sililt'  to  imagiiK-'  a  wind  utroiii;  I'lmujili  in  causi'  llic  ili- 
rnri'iatioii  in  the  slriifture  as  sliowii.  wliicli  is  the  cast  ciii 
,,f  ihv  O.  \V.  li'.K.  &  N.  Co.  l)ri(li>v  over  tiu-  Willaihctlt 
l{i\er  during  eonstruclion  !     IV'r.sonaliy.  it  is  puzzling  |i 


What  a  Photogkaphki;   ('ax    Oo  to 


Bitiiioic 


SCI'  tiu'  calm  security  of  the  men  seated  by  tlu^  walrli- 
house  while  such  a  terrific  hurricane  rages  about    tln'oi! 

E.  E.  HowAiii). 

Kansas  City.  Mo.,  Feb.  i:l.  HH:!. 

[The  distortion  of  the  photograph  in  this  view  i.-'  so 
great  as  to  be  obvious,  but  it  is  readily  conceivable  thai 
a  similar  distortion  of  less  magnitude  might  confu.se  fact 
and  fancy.  The  reliability  of  a  photograph  as  e\idencu 
in  court  could  be  successfully  attacked  on  tlie  strength  of 
this  example. —  En.  | 

Compound  Rails  on  (.hicago  Street 
Railways 

been   called  to  .statements  con- 

\(iv.    -^S.    1912,   and   Jan.   23. 

Udiimpai'  lompouiul   rail,  and    I 

oiiits  upiui  which  vou  have  been 


Sir — My  attention  h 
tained    in   youi-    issues 
liM:!,  in  relation  to  tb 
ask  you  to  correct  some 
misinformed. 

A.  No  corrugation  or  cuii]nng  had  appeared(>n  the 
Itomopac  rail  up  to  the  date  of  my  last  visit  on  Xov.  2(5. 
1013.  No  corrugation  or  cnpping  has  developed  on^the 
l?omopac  rail  laid  in  Leeds  (England)  in  1906.  B.  The 
inward  bending  of  the  flanges  does  not  cause  the  head  to 
l)end  slightly  upward  in  any  degree  whatever.  C.  Tlu' 
heavier  machine  bnilt  in  1912  was  constructed  to  utilize 
the  power  from  the  trolley  wire  and  to  insure  greater 
■  speed.  T  inclose  copy  of  report  on  the  track  laid  in  1011. 
made  to  the  Board' of  Supervising  Engineers.   Chuago. 


'rills    ivporl    stands   g<"i.l   as  of    .\nv.   2(1.   Ilic  .laic  of   my 
last    \isit.  and  as  far  as   I    know  it   stands  good  today. 

K.    UllODICS, 

!:;(;  'I'liiid  .\\e.. 

\i'W   lirigblon.  Slatc-n   Island.  \.   \. 

Feb.  (i.  I'.u;'.. 

I  Our  sl.ilcmiiil  as  to  the  inrnigatiDii  ami  grinding  of 
the  (•(inipniind  i:iil  and  its  disturtinii  during  crimping  was 
made  (111  the  streii'jtli  <il'  iiil'iirmat  iiin  by  tlie  engineering 
depaiimeiit  111  tlie  Chicago  City  K'y.  Co.  From  reports 
accoiiipanying  .Mi.  l.'liodcs'  letter  it  appears  that  the 
grinding  of  the  liiils  was  t(i  true  uj)  the  joints,  and  that 
the  i-dcking  of  tile  head  seel  ion  oil  (he  base  section  was 
due  to  railure  of  the  mills  to  roll  the  rails  true  to  the 
dran-ings.  .\s  lo  the  eorrugat  iipii.  we  have  made  inquiry 
of  Mr.  Fleming,  ^'ice-Prcsident  (and  roi-iuer  Chief  Engi- 
neer) of  the  railway  company,  for  lonfirmation  or  cor- 
rection of  the  former  statement  in  our  article,  but  fie  re- 
jilies  tlia!  the  compouml  rail  was  laiil  as  an  experiment 
and  lie  does  not  wish  to  ni  ike  any  ^tatcl]lellt  I'orora-rainst 
il  until  it  has  heen  gi\eii  a  good  trial  :  anil  that  il  has  not 
lieen  in  ser\ici>  long  enough  to  eiialili'  eonelusions  to  he 
reached,  :\rr.  KIkmIcs  and  Mr.  Del  Mar  (wbos,.  letter 
was  ])ublislied  in  tuir  issue  of  .Ian.  23)  are  engineers  for 
the  Continnoiis  Ii'ail  Co..  of  New  York,  which  is  intro- 
ducing the  Komopac  coni)ioiinil  rail.  The  former  sends 
us  co])ies  of  reports  made  by  him  to  ihe  Board  of  Super- 
\ising  Pjiigineers  (which  has  super\ision  over  the  Chi- 
cago street  railways),  and  a  rejiort  mad(>  to  the  rail  com- 
pany by  (ieo.  Weston,  lOngineer  of  the  Board  of  Super- 
vising Engineers.  As  a  matter  of  record  and  of  interest 
in  regard  to  the  new  type  of  rail,  we  give  below  (in  con- 
densed form)  some  of  the  matter  eoiitained  in  tbe.se  re- 
ports : 

Prom  Report  of  Mr.  Weston:  Dec.  20.  1912.  The  con- 
tracts of  the  Continuous  RaU  Co..  of  New  York,  with  the 
Chicag;o  City  Ry.  Co.  and  Chicago  Railways  Co.  covered  the 
use  of  the  Romopac  compound  rail  for  four  miles  of  single 
track  and  were  completed  during  the  latter  part  of  No- 
vember. 1912.  The  total  length  of  all  track  laid  is  20,769 
ft.  of  single  track,  all  with  granite  block  paving.  The  track 
laid  in  1911  is  on  the  west  side  of  Halsted  St.,  from  31st  St. 
to  38th  Place,  4401  ft.:  the  rails  are  on  steel  H-beam  ties 
414  in.  deep.  6  ft.  9  in.  long,  weighing  141,4  lb.  per  ft.  The 
base  portion  of  the  rail  was  electrically  welded  on  the  Lorain 
system,  but  no  attempt  was  made  to  bond  the  head  portion 
of  this  rail.  The  east  track  is  laid  with  the  standard  Chi- 
cago 129-lb.  grooved  girder  rail,  with  wood  ties  2  ft.  apart 
on  a  bed  of  rolled  stone.  The  cars  on  this  line  weigh  54.000 
lb.  empty,  or  about  76.000  lb.  with  full  load.  The  traffic  is 
about  700  cars  per  day.  on  a  headway  of  15  to  40  sec.  During 
the  time  the  rails  were  being  crimped,  part  of  the  track  was 
open  and  exposed  to  variations  of  temperature  amounting  to 
i;(i-  F..  and  there  was  at  one  time  a  fall  of  61'  in  24  hr.  The 
winter  of  1911-12  was  severe,  with  a  ininimum  temperature 
of  16°  below  zero:  the  maximum  summer  temperature  was 
!15°.  Inspection  made  in  the  spring  of  1912  showed  that  the 
track  was  in  good  condition. 

The  track  laid  in  1912  was  laid  for  double  track  on  W. 
16th  St.  and  W.  47th  St..  equivalent  to  10.957  ft.  of  single  track. 
It  has  wood  and  steel  ties  at  different  parts.  To  increase  the 
conductivity,  an  experiment  was  made  by  placing  copper 
strips  under  the  flang'es  of  the  head  at  the  joints,  and  crimp- 
ing the  flanges  over  them.  The  specifications  for  the  com- 
pound rail  required  0.5  to  0.6Vr  carbon.  0.6  to  0.99f  man- 
ganese,  and   not  over  0.049!    phosphori!s  or  0.2%   silicon.     The 
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we'ght  was  83.3  lb.  per  yd.  for  the  head  portion  and  74.3  lb. 
for  the  base  section,  a  total  of  157.6  lb.  per  yd.  The  speci- 
fications for  the  Chicago  129-lb.  grooved  girder  rail  require 
0.6  to  0.7 <^i  carbon,  but  otherwise  are  the  same  as  the  above 
as  to  chemical   compensation. 

The  steam  machine  for  crimping  the  rail,  which  was 
brought  from  England,  was  not  powerful  enough  for  the  rails 
supplied,  which  had  flanges  0.4S  to  0.486  in.  thick  (0.4832  in. 
average),  while  the  drawing  supplied  to  the  mill  showed  a 
thickness  of  0.4569  in.  A  more  powerful  electrically  oper- 
ated machine  was  built,  and  worked  on  the  1912  rails,  whose 
flanges  varied  from  0.48  to  0.512  in.  thick.  This  machine 
crimped  1972  ft.  of  rail  in  five  working  hours,  and  5862  ft. 
In  27 '4   working  hours  during  four  days. 

From  Report  of  Mr.  Rhodes;  Sept.  30,  1912.  The  track 
laid  (in  1911,  on  the  west  side  of  Halsted  St.)  is  smooth 
running,  and  there  is  less  noise  from  trafBc  than  is  usually 
the  case.  There  are  between  250  and  300  joints  in  the  Con- 
tinuous rail.  When  the  rail  was  laid  the  work  of  filing  or 
grinding  these  was  begun,  but  was  not  completed  before 
cars  were  run  on  the  track.  It  is  better  to  reduce  the  in- 
equalities at  the  joints  when  the  rails  are  first  laid,  and  to 
use  files  worked  by  hand  rather  than  to  use  a  power  grinder. 
The  joints  are  in  good  order  and  the  track  seems  to  have 
been  improved  by  the  cold-rolling  of  the  traffic  during  the 
last  10  months.  The  joints  in  the  head  section  are  difficult 
to  detect  at  first  sight,  and  this  is  particularly  true  of  the 
rail  nearest  the  curb,  which  bears  the  heavier  weight  owing 
to  its  being  laid    %    in.   lower  than   the   other  rail. 

In  some  of  the  first  rails  the  head  sections  were  found  to 
be  twisted,  causing  trouble  in  crimping  them  upon  the  base 
section.  The  flanges  of  the  head  sections  also  were  thicker 
than  they  should  have  been  and  the  radii  of  the  curves  of 
Ihe  fitting  surfaces  were  not  according  to  the  drawings,  so 
that  in  some  cases  the  head  section  showed  a  tendency  to 
rock  on  the  base  section,  thus  subjecting  the  flanges  to 
stresses  which  should  not  exist.  It  has  been  arranged  with 
the  rolling  mills  to  deliver  tl.e  rails  free  of  twist  with 
flanges  not  varying  more  than  Vm  in.  from  the  required 
thickness,  and  with  correct  radii  of  the  contact  surfaces.  In- 
vestigation of  the  metal  showed  great  homogeneity  and 
closeness  of  grain,  due  to  the  method  of  rolling,  and  the 
weight  of  the  metal  averaged  10.47  lb.  per  36  cu.ln.  as  against 
9.92  to  10.25  lb.  for  standard  rails.  These  characteristics  re- 
sult in  greater  wearing  qualities  and  greater  conductivity. 
As  to  the  latter  point,  tests  show  that  it  Is  191.3%  of  the 
conductivity  of  the  standard  grooved  girder  rail  in  the  ad- 
jacent track;  taking  the  head  section  alone,  the  conductivity 
Is    74.3'/t    greater    than    In    the    grooved    girder    rail. 

Ed.] 

Should    Pipe  Lines  Be  Carried    under 
or  over  Streams? 

Sir--lii  an  editorial  in  y"ur  i.-i.'ilie  of  Eeb.  iO,  1!'1;5, 
under  the  title,  "Cases  Where  Engineering  Judgment 
Differs,"  you  refer  to  a  pipe  line  biiili-  in  England,  which 
was  carried  across  the  Trent  River  on  a  bridge  having 
a  clear  span  of  220   ft. 

You  say:  "The  puzzling  que.^tion  is  why  this  line 
of  conduits  was  carried  over  the  stream  on  a  bridge  in- 
stead of  laying  the  pipes  beneath  the  river  bed.  The 
bridge  was  built  especially  for  the  pipe  line,  and  car- 
ries nothing  else  save  a  footway." 

You  say  further  that  an  American  engineer  would 
have  built  this  line  under  the  river,  rather  than  on  a 
bridge. 

Without  knowing  any  of  the  details  of  this  particular 
case,  it  is  not  possible  to  judge  how  an  American  en- 
gineer would  solve  the  problem,  but  as  a  general  propo- 
sition, I  do  not  think  it  can  be  said  the  American  engi- 
neers are  particularly  ])artial  to  crossings  underneath 
rivers.  In  E.vcMXKHiiiNJi  Xkws  of  March  2s,  1!I12,  the 
writer  described  a  pipe,  and  a  bridge  for  carrying  same 
across  a  river  500  feet  wide.  The  decision  to  carry  this 
pipe  across  the  river  on  a  bridge  was  reached  after  an 
expensive  experience  had  with  another  pipe  line  fre- 
viousJY  carried  under  the  bed  of  the  same  river.     Not 


only  was  the  first  cost  of  this  construction  expensive  be- 
cause of  troubles  with  water  and  excavations,  but  the 
pipe  recently  developed  a  leak  which  cost  about  $1300  to 
repair,  and  for  a  time  it  was  feared  that  the  flow  of 
water  would  be  cut  off  entirely,  thus  depriving  3000 
acres  of  land  of  a  much  needed  water  supply  for  irri- 
gation and  resulting  in  a  possible  loss  of  many  thous- 
ands of  dollars.  If  the  pipe  had  been  on  a  bridge  and 
exposed  for  inspection,  this  leak  would  never  have  bccOi 
allowed  to  develop,  or,  had  it  developed,  the  cost 
of  repairs  would  have  been  insignificant.  Conditions  be- 
ing reasonably  favorable,  this  seems  to  me  sufScienl  ar- 
gument for  carrying  a  pipe  across  a  river  on  a  bridge 
and,  in  my  opinion,  it  is  generally  a  safer  and  more  econ- 
omical proposition. 

Modern  tendency  is  foward  the  construction  of  works 
so  as  10  have  all  parts  accessible  for  inspection  and  re- 
pair in  case  of  accident,  and  placing  a  pipe  on  a  bridge 
instead  of  carrying  it  under  the  river  is  only  one  ex- 
ample of  this  practice.  It  may  be  that  the  difference 
(granting  that  there  is  such)  between  American  aud 
Engiibh  engineers  in  the  case  udder  consideration  is  not 
one  of  judgment,  but  one  of  progressivcness. 

I  heartily  agree  with  you  that  "it  is  far  more  im- 
portant to  the  engineer  wlio  reads  engineering  litera- 
ture for  its  practical  usefulness,  to  find  out  why  a  thing 
was  done  than  irhat  was  done"  and  it  seems  to  me  that 
you  editors  are  the  ones  to  direct  engineers  along  these 
lines  (no  doubt  you  do  to  .some  extent)  and  to  suggest  to 
prospective  contributors  at  what  points  an  article  should 
be  revised  and  amplified  to  make  it  of  real  value.  Hun- 
dreds of  descriptions  of  structures  are  published  yearly, 
but  many  of  them  are  not  worth  the  time  it  takes  to 
read  them,  because  they  do  not  contain  ideas  and  meth- 
ods which  will  be  useful  in  future  construction.  They 
merely  state  what  was  done,  not  whi/  it  was  done  in  a 
particular  way. 

E.  A.   MoHiTZ. 

338  Maryland  Ave.,  \.  E. 

Washington,  D.  C,  Feb.  27,  1913. 

[We  may  add  that  the  pipe  carried  across  a  bridge  and 
described  in  our  issue  of  March  38  last  was  a  30-in.  wood 
stave  pipe  forming  part  of  an  irrigation  conduit.  There 
were  doubtless  good  reasons  for  preferring  to  carry  the 
conduit  over  instead  of  under  the  river  under  the  con- 
ditions described  on  that  project.  Where  a  .steel  or  cast- 
iron  conduit  is  to  be  laid  and  the  conditions  for  placing 
it  in  the  river  bed  are  favorable,  most  engineers,  we 
believe,  will  feel  that  the  undercrossing  is  fully  as  re- 
liable as  the  overcrossing. — Ed.] 

The  Status  of  the  Engineer 

Sir — Having  read  the  many  and  decided  opinions  ex- 
pressed in  your  columns  regarding  (he  status  of  the  prac- 
ticing engineer,  1  wish  to  cxjircss  some  of  the  ideas  that 
have  come  to  me. 

,In  my  limited  number  of  years  in  the  field,  I  have  been 
associated  with  graduates  of  the  best  technical  schools  in 
the  United  States,  and  some  few  from  schools  of  Europe, 
also  with  men  who  have  never  finished  a  course  in  any 
school  of  engineering.  H  is  needless  here  to  draw  a 
comparison.  SuflRce  it  to  say,  that  if  a  comparison  were 
drawn  it  would  cause  many  a  graduate  of  a  high-grade 
institution  to  sit  up  and  take  notice. 
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Miiiiy  so  ciilli'd  I'lifi^inocrs  arc  sucli  for  the  siuiic  roasoii 
(hilt  U.  S.  (Jriiiil  lu'canu'  a  fiuli't  at  West  Point,  iiiimely, 
lu'ciuise  liis  t'Mllur  said  lie  should  he.  After  tliov  havo 
pittuii  thror.ii'h  school  they  lark  thr  natural  initiativt' 
to  i)uil  tlirius(d\cs  out  (d'  the  rut  their  mistaken  ijut 
Well  nieaniiii;'  pai'ents  |ilared  thciu  in.  'I'liey  lark  lo\r  for 
the  work  sunicirid  to  ei-oud  themselves  to  the  lop  or  even 
into  a  .u'ood  res|icuisilile  position.  These  soeni  to  ine  to 
he  the  ones  who  are  elamoriiij;'  tlu'  loudest  for  legislative 
pri>tection. 

It  has  heen  my  e.vperienee  that  .n'ood,  reliable  nu^n  in 
the  I'Mfjineering  field  ha\e  found  due  ap])reeiation  from 
their  superiors  ami  from  the  general  public. 

It  .seems  to  nic  unwise  that  legislative  bodies  should  be 
called  on  to  draw  the  line  between  trained  and  untrained 
men  of  any  calling  i)r  ])rofession.  I  am  of  the  same  opin- 
ion a.s  the  man  who  wrote  that :  "A  race  horse  of  true  met- 
tle cared  not  how  many  mules  ran  on  the  same  track:  it 
was  only  the  would-be  race  horse,  with  his  tail  full  of 
cockle  burrs,  who,  when  he  felt  the  breath  of  the  oncom- 
ing mule  hot  on  his  flank,  would  .iunip  the  track  and  say, 
■'I  am  down  on  mule  equality.''' 

Men  who  havi>  enjoyed  all  the  jfrivileges  of  a  liberal 
education,  who  are  blessed  with  health  and  vigor,  and  en- 
dowed by  nature  with  strength  of  character,  good  judg- 
ment and  clear  faculties,  are  in  my  humble  opinion,  in 
a  weak  position,  when  they  ask  to  be  protected  from  un- 
trained men  by  state  legislation,  or  other  like  processes. 

Which  of  these  engineers,  who  are  in  favor  of  a  board 
of  examiners,  to  deal  out  tin  tags  to  ap])licants  for  a 
license  to  practice  engineering,  would  willingly  accept 
a  position  on  such  an  examining  board  and  then  be  di- 
rectly responsible  for  all  or  any  engineers  who  are  granted 
a  license?  It  is  not  always  a  question  of  whether  a  man 
is  able  to  do  a  piece  of  work,  but  rather,  whether  he  will 
do  it. 

It  has  been  my  experience  that  the  very  large  majority 
of  em])loyers  are  entirely  capable  of  judging  between  a 
good  aiul  a  poor  engineer.  Tliey  do  not  ask  him  gener- 
ally from  what  school  he  came,  or  how  many  degrees 
he  took  at  college,  or  to  how  many  and  which  engineer- 
ing societies  he  belongs.  But,  rather.  What  have  you 
done  for  the  world  in  general?  Who  were  your  last  two 
or  three  employers?  In  what  capacity  did  you  serve 
them,  and  why  did  you  leave  their  employ? 

The  right  to  decide  whether  a  man  is  capable  of  doing 
any  piece  of  work,  from  shoveling  dirt  to  the  highest  class 
of  ])rofessional  duties,  belongs  rightfully  to  the  employer. 
That  is  where  the  question  is  decided  now,  so  far  as  it 
concerns  each  and  every  employer,  and  always  will  be, 
no  matter  how  many  prefixes  or  suffixes  you  may  attach 
to  the  engineer's  name. 

Do  not  understand  that  this  is  meant  to  cast  a  shadow 
on  the  credentials  of  any  man.  These  have  their  jilace 
and  are  part  of  the  essentials  by  which  a  professional  man 
judges  a  professional  man ;  but  to  the  public  they  mean 
nothing  now,  and  each  year  they  are  meaning  less. 

The  argument  for  an  engineering  combine  may  be 
boiled  down  to  this :  that  if  an  employer  does  not  see  fit 
to  hire  John  Jones  (a  college  graduate,  and  a  mem- 
ber of  two  or  three  engineering  societies,  and  holding  a 
license  from  a  State  Board  of  examiners,  and  working 
at  the  tniion  scale  of  wages)  to  run  a  line  of  levels  for 
a  drain  ditch,  that  he  may  not  hire  Dick  Smith,  who  has 
been  doing  this  kind  of  work  in  an  irrigation  district 


for  a  nundier  of  years,  and  has  given  satisfaction,  and 
does  not  care  whether  you  call  him  an  engineer  or  a  sur- 
veyor or  a  levehnan. 

It  would   be  as  logical   to  say  thai    if  a   i ■onld   noi 

alford  to  carry  a  ai-jeweled  Hamilton  movement  in  a 
solid  gold  case,  I  hat  he  must  not,  under  danger  of  jirose- 
cutiini,  carry  a  one  dollar  watch. 

I'hnployers  ha\i'  the  right  to  hire  whom  they  please  to 
do  iheii-  woik  and  there  is  no  way  of  legislating  thi.s  right 
away  I'lMun  (lieni. 

Lei  me  illustrate  my  idea:  sup]iose  a  man  (pndifies  a.s 
an  engineer  by  succes.sf'ully  ]>assing  an  examination  given 
under  the  supervision  of  a  state  board  of  examiners  antl 
is  therefore  entitled  to  write  M.  C.  E.  after  his  name. 
Suppose  that  another  man  fails  to  pa.ss  the  same  examina- 
tion anil  he  therefore  writes  X.  Y.  Z.  after  his  name. 
They  both  live  in  the  .same  district  and  through  the  op- 
erati(ui  of  the  law  of  su])ply  and  demand,  X.  Y.  Z.  i.s 
called  on  to  juM'form  certain  duties,  in  the  performance 
of  which  he  clearly  demon.strates  that  he  is  capable  of 
doing  tills  work  as  well  at  a  lesser  cost  to  the  operators 
or  owners  I  ban  .M.  ('.  E.,  who  has  done  a  like  piece  of 
wiivk.  The  employers  in  this  district  will  quickly  learn 
that  X.  Y.  Z.  means  more  to  them  than  M.  C.  E.,  and 
unless  a  law  is  i)assed  jiositively  prohibiting  X.  Y.  Z.  from 
entering  this  field,  he  will  slowly  but  surely  crowd  M.  C. 
E.  out  of  business. 

M.  C.  E.  is  a  \ei-y  tine  scholar  and  has  jjassed  a  very 
good  examination  but  he  lacks  the  executive  ability  neces- 
sary to  do  big  work  and  your  examination  has  failed  to 
show  this  lack,  while  X.  Y.  Z.  may  be  lacking  in  tech- 
nical knowledge  but  is  especially  gifted  m  executive  abil- 
ity and  the  examination  has  failed  to  give  him  due 
cred  i  t. 

Let  us  .stoj)  trying  to  regulati;  everything  and  everybody 
by  legislation !  Let  us  cease  to  be  govertied  by  boards 
of  examiners,  investigating  committees,  and  commission- 
ers a])piointed  by  a  politician,  chosen  from  the  ranks  of 
politicians  and  ward  healers,  and  live  again  as  once  we 
lived,  when  the  foundation  of  our  countrj'  was  being  laid, 
when  it  was  a  case  of  a  man  being  judged  by  his  deeds 
and  not  his  titles,  when  a  man's  true  worth  placed  him 
in  a  commanding  position,  and  branded  him  as  a  leader. 
I  say,  give  equal  opportunity  to  all  and  may  the  best  man 
win  ! 

D.  S.   RuRXF/rr. 

Waiisaii,  Wis.,   :\Iarcli   :;,   lili:!. 


NOTEvS    AND     QUERIES 


Erratum.  In  the  article  on  "The  Oil  Industry  of  Cpli- 
fornia."  In  our  issue  of  Feb.  6,  reference  was  made  to  a  re- 
port of  the  Commercial  Club  of  San  Francisco.  This  should 
have  read  the  Commonwealth  Club  of  San  Francisco.  Mr. 
Walcott.  Executive  Secretary  of  the  club,  calls  our  attention 
to    the   error. 

A.    J.    Himes.    Cleveland,    Ohio,    writes: 

Apropos  of  your  editorial  in  the  current  issue  of  "Engi- 
neerinsT  News,"  entitled  "Cases  Where  Engineering  Judgment 
Differs,"  I  wish  to  refei-  you  to  a  paper  read  before  the  West- 
ern Society  of  Engineers  by  A.  A.  Schenck  on  Dec,  17.  1902, 
entitled  "Diversity  of  Practice  in  American  Railway  Engi- 
neering." This  paper  -was  published  in  the  "Railway  &  Enn^i- 
ncering  Review,"   of  Mar.    14,    1903. 

I  have  kept  a  copy  of  this  paper  in  my  office  for  a  number 
of  years  and  refer  to  it  occasionally,  and  advise  young  engi- 
neers, including  my  assistants,  to  read  it.  It  is  worth  a  great 
deal  to  know  that  there  are  other  successful  ways  of  doing 
work,  besides  your  own. 
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The    Army    Engineers    and    Secretary 

Fisher  on  Hetch  Hetchy  and  the 

San    Francisco    Water-Supply 

Just  before  leaving  ottiee  ex-Secretary  of  the  Interior, 
Walter  L.  Fisher,  issued  a  report  which  was  designed  to 
refer  to  Congress,  bxit  wiiich  may  result  in  leaving  to  hi> 
successor  in  ofiRce,  the  long-standing  controversy  over  the 
right  of   San   Francisco  to   construct   a   dam   and   reser- 
voir in  the  Hetch  Hetchy  \'alley  to  store  the  hcadw;iters 
of  the  Tuolumne  River  in  the  iiigh  Sierras.     The  report 
was  dated   March    1.     On  the   previous   Feb.    1!)  an   Ad 
vi.-iory  Board  of  Army  Engineers  had  submitted  a  report 
whicii  was  virtually  an  endorsement  of  the  modified  and 
enlarged  Hetch  Hetchy  plan,  as  framed  by  John  R.  Free- 
man for  San  Francisco  (see  ExG.  News,  Dec.  26.  V)Vi). 
The   Board  c-oncluded   that   the   Hetch   Hetchy     supply 
would  cost  $20,000,000  less  than  any  other  feasible  and 
adequate  gravity  supply,  and  .$:jO,000,000  less  than  a  fil- 
tered  an(l   pumped   suj)ply   from   the   Sacramento   River 
(.$13,0()(MtOO  le.ss  if  di.'^countcd  to  li)14,  since  the  Sacra- 
mento sup])]y  could  be  Iniilt  piecemeal).  The  Board  also 
decided  that  in  view  of  the  inevitable,  irresistible  demand, 
sooner  or  later,  for  "all  available  water  in  the  Valley  of 
California"  there   is  no   valid   reason    for   making     San 
Francisco  delay  the  Hetch  Hetchy  development  until  the 
I.,ake  Eleanor  and  Cherry  Creek  sources  have  been  uti- 
lized to  their  full  capacities,  as  was  required  in  the  (iar- 
lield  permit  of  1908. 
Thk  Rkport  of  Till-;  Anvisoiiv   .Vk.mv    Kmunkkr.-^ 
The  Board  was  appointed  in  May,  1910,  to  advise  Ex- 
Secretary  Ballinger  in  connection  with  his  order  to  show 
cause  wiiy  the  (Jarfield  permit  for  rights  in  the  Hetch 
Hetchy  Valley  should  not  be  revoked.     The  Board  con- 
sisted of  Col.  John  Biddle,  Lieut.-Col.  Harry  Taylor  and 
Major  Spencer  Cosby.     Congress  granted  it  $12,000  for 
its  investigations. 

The  Board  secured  the  services  of  II.  II.  Wads- 
worth,  assi.-itant  engineer,  Engineer  Departniciil,  I'.  S. 
\..  to  make  jjcrsonal  examinations,  estimati's  and  a  re- 
port <in  the  questions  at  i.-<suc.  Mr.  Wadswortli's  data 
and  findings  comprise  a  lar!,'c  pan  of  the  re])ort  which 
llie   Board  submitteil   on   Feb.    1!). 

It  may  be  exi)laihed  further  that  ex-Secretary  Fisher 
inlu-rited  ex-SeiTctary  Ballinger's  order  to  show  cau.xe 
why  the  ))ortion  of  the  permit  covering  Hetch  Hetchy 
should  not  be  revoked,  and  that  he  granted  to  San  Fran- 
cisco a  number  of  extensions  of  time  to  answer  the  Bal- 
linger order.  Some  of  tlie.sc  extensions,  however,  were 
due  to  the  great  detail  which  Mr.  Fisher  required  San 
Francisco  to  go  into  in  sui)iiort  of  its  ap|>licatiiin  fur  an 
enlarged  permit  to  enable  it  Ic  build  at  once  a  hii_dier 
dam  in  the  Hetch  Hetchy  Valhjy  than  was  origin. dly 
propo.xed.  It  should  also  be  stated  that  since  San  Fran- 
cIhco  first  proposed  to  utilize  Hetch  Hetchy  a  l)lan  has 
been  devised  for  a  metrop(difan  or  bay  cities  water-dis- 
trict. 

The  n'l'ort  of  the  Moard  and  particularly  .\Ir.  Wads- 
worth's  mui'h  more  detailed  rei>ort.  com|)arcs  the  esti- 
mated costs  of  the  various  suurces  of  water-supply  which 
it  coiisiders  available  to  San  Franci.sco  and  its  neighbors. 
.Although  considering  Mr.  Freeman's  Tnolumnn  or 
Hetch  Hetchy  unit  eonts  as  too  low  the  Board,  novorthe- 
'ess,  uses  these  in   its  various  estimates,  since  they  will 


serve  for  comparative  purposes.  It  also  assumes  that 
the  proposed  works  would  be  built  in  installments,  begin- 
ning with  100,000,000  gal.  daily  capacity  available  iii 
1!»20  and  continuing  until  400,000,000  gal.  capacity  had 
been  provided  by  the  year  2000 — all  the  capacities  being 
additional  to  the  existing  water-supply,  we  understand. 
Dealing  only  with  the  full  supi)ly  of  400,000,000  gal, 
tJie  comparative  costs  assunieil  by  the  Board  are  as  fol- 
lows 

Present 
Cost  (1914)  value* 

Hetch  Hetchy.  including  Lake  Eleanor $77,367,400        $38,900,000 

Kleanor.  Cherrv,  Stanislaus,  Mokclumnet 99,246,800  57,7tX),000 

.\merican,  Cosumnes,  Stanislaus,  Wokelunine 96,711,700  55.300,000 

McCloud,  via  Bav  Crossing 57.750,000 

.McCloud,  via  Dumbarton  Point 63,910,000 

Sacramento  Filtered  Supply,  via  Bay  Crossing 107,012,200  51,700,000 

Sacramento  Filtered  Supply,  via  Dumbarton  Point .       1 18.953,000  57,000,000 

*  Value  of  amounts  required  for  financing  projects.  41%  compound  interest. 

t  This  is  really  the  Tuolumne  River  supply,  minus  the  Hetch  Hetchy  stora^, 
plus  two  other    river  supplies  to  make  good  the  loss  of  Hetch  Hetchy. — Ed. 

Water-power  development  possibilities  in  connection 
with  the  first  three  of  these  schemes,  capitalized  at  41^%, 
and  not  included  in  the  foregoing  cost  estimates,  are 
given  by  the  Board  as  follows: 


Hetch  Hetchy 

Eleanor,  Cherry,  etc 

Stanislauj^-Mokelumne,  etc. . 


Horsepower 
115.000 

95,000  37,2.50,000 

62,000  24,300,000 


Value 
$45,000,000 


The  conclusions  of  the  Board  are  as  follows: 

The  board  is  of  the  opinion  that  there  are  several  sources 
ol  water-supply  that  could  be  obtained  and  used  by  the  oily 
of  San  Francisco  and  adjacent  communities  to  supplement  the 
nearby  supplies  as  the  necessity  develops.  Prom  any  one  of 
these  sources  the  water  is  sulHcient  in  quantity  and  Is.  or 
can  be  made,  suitable  in  quality,  while  the  engineering  dlfll- 
cultles  are  not  insurmountable.  The  determining  factor  is 
principally  one  of  cost;  in  some  cases,  however,  such  as  the 
Sacramento,    sentiment    must    be    taken    into    consideration. 

The  project  proposed  by  the  city  of  San  Francisco,  known 
as  the  Hetch  Hetchy  project,  is  about  $20,000,000  cheaper  than 
:iny  other  feasible  project  for  furnishing  an  adequate  supply. 
The  only  exception  is  the  filtered  Sacramento  project,  which 
in  actual  cost  Is  about  thirty  millions  greater  than  the  Hetch 
Hetchy  project,  but  by  discounting  to  1D14  becomes  only  $13.- 
ono.OOO    greater. 

The  Hetch  Hetchy  project  has  the  additional  advantage  of 
permitting  the  development  of  a  greater  amount  of  water- 
power    than    any    other. 

The  best  available  sources,  outside  of  the  Tuolumne  River, 
appear  to  be  the  filtered  Sacramento,  the  McCloud.  a  com- 
bination of  the  l.,ake  Kleanor-t^herry-Stanislaus  and  Mokel- 
umne,  and  a  combination  of  the  American-C'osumncs-Stanls- 
laus  antj  Mokelumne.  For  a  smaller  supply  the  Kel  River  or 
the  Yuba  River  could  be  used,  but  they  do  not  lend  themselves 
I'conomlcally  to  combination  with  other  sources,  and  are 
therefore    to    that   extent    not   available. 

From  the  slatem.ent  of  .John  R.  Freeman,  in  the  hcarlnff 
beginning  Nov.  25.  before  the  Secretary  of  the  Interior.  It 
appears  that  the  city.  In  case  of  being  denied  the  Hetch 
Hetchy.  will  desire  to  use  the  Lake  Eleanor-Cherry-Stanla- 
laus-Mokelumne  combination.  Tn  the  report  of  Mr.  Freeman 
of  ,Ian.  30,  1913,  the  cost  of  this  projoci  Is  largely  In  excess  of 
cither    the    McCoud    or    the    Sacramento    River    projects. 

The  hoard  Is  of  the  opinion  that  the  use  of  the  Hetch 
Hetchy  Valley  as  a  reservoir  site  Is  necessary  If  the  full  Mow 
of  the   upper  Tuolumne   Is   to  be   conserved. 

The  board  furlhi-r  believes  that  thi'rc  will  be  sufflclent 
water  If  adequately  stored  and  economically  used  to  supply 
both  the  reasonable  demand  of  the  bay  communities  and  the 
reasonable  needs  of  Ihe  Turlock-Modeslo  Irrigation  District 
for    Ihe    remainder   of   Ihls   century. 

The  Valley  of  the  Snn  .Toaquln  has  less  rainfall  and  less 
run-off  from  Its  river  thnn  the  Valley  of  Ihe  .Sacramento.  The 
Tuolumne  River  could.  If  not  usi>d  for  city  supply,  be  used 
to  Irrigate  a  large  nmoiint  of  ferllle  Innd,  n»  could  almost  any 
rivi-r  in  the  Valli^y  of  California  If  means  nro  found  eco- 
nomically   to    store*    the    water. 

The  board  brdleves  that  on  account  of  the  fertility  of  the 
lands  under  Irrigation  and  their  arldness  without  wnter  the 
necessity  of  preserving  all  available  wnter  In  the  Valley  of 
Collfornia  will  sooner  or  Inter  mnke  the  demand  for  the  uso 
of   Hetch    Hetchy   as  a   reservoir   practically    Irresistible.     The 
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l.iiard  docs  not  tiiliik  that  a  delay  of  a  few  yt-ai's  In  traiia- 
fcirinlng:  th«  ilctch  Hetchy  Valley  liilo  a  reservoir  is  of  lin- 
IHirtance,  and  therefore  does  not  think  It  necessary  to  n- 
iliilre  delaying  construction  of  this  reservoir  until  the  Luke 
Kleanor  and   Cherry  sources  have   been   fully   developed. 

The  board  believes  that  the  regulations  proposed  by  the 
lity  will  be  found  sudiclent  to  protect  the  waters  from  pollu- 
tion, and  that  these  rcKUlatlons  will  tend  toward  the  protec- 
tion of  campers  and  others  usin^  the  park  and  will  not  be 
onerous  upon  them.  It  recommends,  however,  that  the  per- 
mit to  the  city  require  the  city  to  take  other  means,  such  as 
filtration,  to  purify  Its  water-supply  If  these  regulations  are 
ever  deemed   Insuiflcient. 

The  construction  of  reservoirs,  especially  the  Hetch  Hetchy, 
win  destroy  a  few  camping  grounds  In  the  park.  The  con- 
struction of  the  proposed  trails  will,  however,  render  acces- 
sible other  parts  of  the  park  not  now  readily  reached,  and 
the  number  of  camping  places   within   the  park  is  large. 

The  water  situation  that  will  confront  the  communities 
around  San  Francisco  Bay.  if  the  plan  proposed  by  the  city 
of  San  Francisco  Is  adopted,  may  be  recapitulated  as  follows: 

Purchase  of  Spring-  Valley  Water  Co.,  $35,000,000  to  $40,- 
000,000. 

Further  development  of  this  company's  system  to  about 
half  the  extent  proposed   by  the   company,    310,000.000. 

Purchase  of  water  systems  of  communities  outside  of  Kan 
Francisco,    no    estimate    made. 

Construction  of  Tuolumne  system  as  proposed  by  city  of 
San  Francisco,  to  be  extended  over  about  50  years,  $77,000,000. 

Against  the  above  expenditures  there  will  be  developed 
115.000  hp.,  having  an  estimated  capitalized  net  value  of  $45,- 
000.000. 

Finally,  the  board  wishes  again  to  emphasize  the  fact  that 
It  does  not  present  the  various  estimates  given  as  reliable 
estimates  of  the  cost  of  the  different  projects.  Sufflcient  data 
are  lacking  as  well  as  time  and  funds  for  making  adequate 
investigations.  The  board  believes,  however,  that  the  esti- 
mates are  sufficient  to  permit  such  comparisons  as  are  neces- 
sary to  be  made  for  judging  the  relative  cost  and  merits  of 
the  different   projects. 

The  latest  form  of  the  modified  permit  desired  by  San 
Francisco  contained  the  followin":  very  brief  and  simple 
sanitary  requirements,  which  follow  suggestions  made  by. 
Allen  Hazeu  and  George  C.  Whipjile: 

(1)  No  human  excrement,  garbage,  or  other  refuse  shall 
be  placed  in  the  waters  of  any  reservoir  or  stream,  or  within 
60    ft.    thereof. 

(2)  All  sewage  from  permanent  camps  and  hotels  within 
the  watershed  shall  be  filtered  by  natural  percolation  '.hrough 
porous  earth,   or   otherwise   adequately  purified. 

(3)  It  is  forbidden  to  bathe,  wash  clothes  or  cooking 
utensils,  to  water  stock,  or  in  any  other  "way  pollute  the 
waters  within  the  limits  of  the  Hetch  Hetchy  Reservoir  or 
any  reservoirs  so  consructed  by  the  city,  or  in  the  streams 
leading  thereto,  within  1  mile  of  said  reservoirs:  or,  with  ref- 
erence to  the  Hetch  Hetchy  Reservoir,  in  the  water  from  the 
reservoir  or  waters  entering  the  river  between  it  and  the 
'"Early  intake"  of  the  aqueduct  (as  indicated  in  the  report  of 
John  R.  Freeman,  on  file  in  tliese  proceedings),  pending  the 
completion  of  the  aqueduct  between  "Early  Intake"  and  the 
Hetch   Hetchy   Dam    site. 

The  Board  advised  that  there  be  added  to  these  re- 
quirements the  following: 

The  cost  of  the  inspection  necessary  to  secure  compliance 
with  these  rules  under  the  direction  of  the  Secretary  of  the 
Interior  sliall  be  defrayed  by  the  city  of  San  Francisco  and 
other  cities.  If  at  any  time  the  rules  are  deemed  by  the  cities 
insufficient  to  protect  the  purity  of  the  water-supply,  then 
the  cities  shall  install  a  filtration  plant  or  adopt  other  meas- 
ures to  guard  the  purity  of  the  water.  No  otlier  sanitary 
rules  or  restrictions  shall  ever  be  demanded  by  the  cities  as 
to  the  use  of  the  watershed  by  campers,  tourists,  hotels,  cot- 
tages,   etc. 

The  Fishier  Repout 

Ex-Secretary  Fisher's  communication  to  the  eity  of- 
ficials of  San  Francisco,  dated  Mar.  1,  1913,  first  re- 
views a  portion  of  the  history  of  the  Hetch  Hetchy  con- 
troversy. It  shows  that  the  Yosemite  Xational  Park  was 
created,  not  as  a  Xational  park  but  as  a  forest  reserva- 


tii)ii,  i)y  an  Act  of  Congress  in  1800.  ThiH  act  phued 
Ihe  reservation  uiiiler  the  control  of  the  Secretary  of 
the  interior,  directed  him  to  make  regulation.s  for  it« 
.  care,  and  .stipulated  that  those  regulations  should  "pro- 
vide for  the  preservation  *  *  *  of  all  iiatiii-al  curiosities 
or  wonders,  within  .saiil  re.servalioii,  and  their  i-etention 
in  their  iiatui'al  condition." 

Ill  l!»o|  Congress  pas.sed  an  act  authorizing  the  Seer3- 
laiy  ol'  I  lie  Interior  to  grant  rights  of  way  tlirough  pub- 
lic lands,  forests  and  certain  national  park.s,  including 
the  Yosemite,  for  jiole  and  wire  lines,  pijie  lines,  dams, 
etc.,  for  eleetri<'al,  irrigation  and  domestic  water-supply 
purposes.  The  act  providc^l  that  any  such  rights  might 
1)0  revoked  by  the  Seci-etary  of  the  Interior. 

Under  the  act  of  1901  the  city  of  San  Francisco,  in 
the  same  yeai-,  made  its  first  api)lication  for  reservoir 
rights  at  Ileteli  lletehy  and  Lake  Kleanor.  E.  A.  Hitch- 
cock, then  Secretary  of  the  Interior,  tlecidcd  in  1903  and 
again  in  1905  that  he  lacked  statutory  authority  to  grant 
these  rights,  and  that  such  authority  must  he  secured 
froni  Congress.  In  1308,  James  K.  Garfield,  successor 
to  Mr.  Hitchcock,  granted  a  permit,  despite  strong  op- 
position from  those  who  claimed  that  to  flood  Hetch 
Hetchy  would  be  a  desecration  of  nature;  but  the  Gar- 
field permit  required  the  city  to  postpone  the  construction 
of  the  Hetchy  dam  until  other  reservoir  sites  on  upper 
Tuolumne  had  been  utilized  and  become  insufficient.  The 
Ballinger  order  to  show  cause  why  the  (iarfield  jiermit, 
so  far  as  it  applied  to  Hetch  Hetchy,  should  not  be  re- 
voked, has  already  been  mentioned,  as  has  Secretary 
Fisher's  inheriting  of  that  order  and  subsequent  pro- 
ceedings (see  also  Eng.  Xews,  Dec.  26,  1912,  for  fur- 
ther details). 

In  brief,  Mr.  Fisher  decided  that  while  he  had  statu- 
tory authority  (thus  disagreeing  with  Mr.  Hitchcock 
and  agreeing  with  Mr.  Garfield)  to  grant  the  modified 
and  enlarged  permit,  such  a  grant,  as  a  matter  of  pub- 
lic policy,  should  be  exercised  by  Congress  and  not  by  an 
administrative  officer,  since  (1)  a  reservoir  in  the  Hetch 
Hetchy  Valley  would  materially  change  one  of  the  "won- 
ders" which  the  Yosemite  Xational  Park  is  supposed  to 
preserve  and  (2)  since  the  only  control  over  pipe  lines, 
dams,  etc.,  given  the  Secretary  of  the  Interior  by  the 
act  of  1901  is  through  a  "revocable  permit,"  which  is  an 
anomalous  condition  in  the  ca.«e  of  any  right-of-way  and 
particularly  so  where  the  right  is  for  a  huge  reservoir 
and  aqueduct  for  the  water-sup])ly  of  a  large  urban  dis- 
trict. Furthermore,  Mr.  Fisher  found  himself,  due  to 
the  many  postponements  in  supplying  him  with  data, 
wholly  without  time  to  draft  a  permit  to  his  satisfac- 
tion, even  had  be  been  willing  to  issue  a  permit  in  this 
case.  Consequently  he  took  no  action  on  either  the  Bal- 
linger order  to  show  cause  why  the  Hetch  Hetchy  portion 
of  the  Garfield  permit  should  not  be  revoked  nor  on  the 
application  for  an  unlimited  Hetch  Hetchy  permit  be 
granted  but  feft  both  in  sfafit  quo  until  the  city 
could  ap])ly  to  Congress  for  an  enabling  act. 

Mr.  Fisher  was  particularly  careful  not  to  pass  upon 
the  merits  of  the  question.  On  the  one  hand  he  did  not 
feel  warranted  in  accepting  as  the  "principal  determin- 
ing factor"  in  the  case  "the  difference  in  cost  between 
available  alternative  sources  of  water-supply,  whether 
that  difference  be  $13,000,000  or  $20,000,000,  or  even 
more  than  $20,000,000,"  for  to  do  so  "would,  in  a  certain 
important     sense,     be     placing     a     monetary      value 
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upon  the  preservation  uf  the  Hetch  Hetchy  Val- 
ley in  its  present  natural  condition"  and  would 
be  calling  upon  "the  people  of  the  whole  coun- 
try to  change  the  natural  condition  of  the  Hetch 
Hetchy  Valley"  to  save  the  peoi)le  of  San  Fran- 
cisco "a  certain  sum  of  money."  On  the  other  hand: 
"It  may  well  be  that  such  consent  would  be  Justified.  It 
depends  upon  the  effect  of  the  use  permitted,  and  upon 
the  amount  saved,  as  well  as  upon  other  considerations." 

Furthermore : 

This  conclusion  is  not  based  upon  tlie  opinion  that  the  con- 
version of  the  Hetch  Hetchy  Valley  into  a  reservoir  or  lake 
would  so  seriously  mar  the  scenic  beauty  of  the  valley  as  is 
rontended  by  many  of  the  objectors   to  the  city's  application. 

I  have  been  convinced  that  the  proposed  use  of  the  Hetch 
Hetchy  as  a  reservoir  will  not  require  undesirable  sanitary 
restrictions  upon  the  use  of  its  watershed  by  the  public,  if 
the  permit  contains  the  provisions  recommended  by  the  Ad- 
visory Board. 

If  the  use  of  the  Hetch  Hetchy  Valley  was  clearly  neces- 
sary for  the  city  of  San  Francisco  and  its  adjacent  communi- 
ties, I  believe  that  such  a  change  in  its  condition  and  such  a 
loss  or  impairment  of  scenic  beauty  as  might  possibly  occur 
would  be  amply  justified  and  would  not  be  a  matter  of  such 
serious  moment  as  to  be  at  all  controlling.  It  is  indeed  an 
open  question  about  which  real  difTeren'-es  of  disinterested 
and    intelligent    opinion    exist    whether    the    valley    would    not 


tice  to  the  city  and  the  company.  Eel'erriug  to  unsuccess- 
ful purchase  negotiations  he  declares  that  if  the  city  and 
company  cannot  agree  on  the  price  "both  parties  should 
be  compelled  to  submit  to  some  imj^artial  tribunal  the 
questions  at  issue." 

Failure   of   a   Steel-truss    Highway 
Bridge  in  Colorado 

By  W.  H.   Hubbakd,  Jr.* 

On  Feb.  4.  1913,  a  steel  highway  bridge  which  was 
being  built  across  the  Arkansas  River,  near  Wellsville, 
approximately  6  mi.  east  of  Salida,  Colo.,  failed  to  sup- 
port its  own  weight,  and  fell  into  the  river.  Figs.  1  to  3 
illustrate  the  wreck. 

The  bridge  had  a  span  of  85  ft.  and  a  width  of  15 
ft.   7   in.  in  the  clear,  aiul   was  being  liuilt  to  take  the 


Figs.  1-3.    WitiXK  of  1'aktly-built  Low-tulss  Highway  Buidcje  ovicu  Ark.\ns.vs  lUvioi!  ai'  Wellsville, 
Colo.,  by  Bucklixc  of  Un.stayei)  Uppkk  Ciiouds 


be  0'  beautiful  If  it  contained  the  lake  created  by  the  dam 
aj  It  is  with  its  present  natural  floor.  Nevertheless,  the  val- 
ley should   be  retained   In   Its  natural   condition   unless   ample 

Ji:«tIflcatlon   exists  for  changing  It This  provision 

[for  preserving  park  "wonders"  In  "their  natural  condition"] 
should  be  followed  unless  there  Is  clearly  some  adequate 
Justification   for   a  different  course. 

Toward.s  the  clo.se  of  his  report  Mr.  Fisher  says  he 
prefers  to  express  no  opinion  upon  what  action  Congress 
ought  to  take  in  this  case.  This  is  partly  due  to  what 
1  1        .1         i„,i.  -f  ;„f„rr....tir...  nn,l  ii  IKM..I  i.f      ^nd  procceduig  to  the  other  end;  a  little  more  than  lialt 

he  <'onsiders  to  be  a  lack  of  intorniation  and  a  iiccii  oi  i  ^ 

further  consideration   regarding  two  of  the  conclusions      O'  't  was  in  ])lace 


place  III'  an  cilil  wooden  structure  (.seen  in  tiie  back- 
ground of  two  of  the  views).  The  main  members  were- 
steel  riveted  trusses  of  the  low-truss  Warren  type.  The 
floor  was  to  have  been  of  reinforced-concrete  slab  on 
steel  I-beam  stringers. 

At  the  time  of  the  failure,  the  steelwork  had  been 
completed  and  the  falsework  removed.  The  concrete- 
floor  was  being  laid,  beginning  at  one  end  of  the  bridge 


reached  by  his  Advisory  Board:  (1)  that  "the  use  of 
the  lletdi"  Hetchy  Valley  as  a  reservoir  site  is  necessary 
if  the  full  flow  of  the  upper  Tuolumne  River  is  con- 
served"; and  (2)  that  "the  San  Joaquin  Valley  is  rela- 
tively less  well  provided  with  water  than  the  Sacramento 
Valley  both  as  to  rainfall  and  as  to  riinofT  of  rivers.  The 
demaiids  of  the  valley  for  .omplete  irrigation  are  in  ex- 
cess f)f  the  water  available" 

Finally,  Mr.  Fi.«her  believes  with  the  .\dvi.xory  Board 
that  it  would  be  unsound  cconoinics  for  San  Francisco 
to  duplicate  the  distributing  system  of  the  Sjiring  Val- 
ley Water  Co,  and  that  the  city  should  acquire  nearly, 
if  not  nil,  the  comymny's  sources  of  sujiply.  In  fiving 
a  (irice  for  these  jiroperties  Mr.   Fisher  urges  cipial  jus- 


The  writer  inspected  the  wreck  shortly  after  thiv 
failure  and  trusts  that  this  l)rief  information  on  the 
subject  may  be  of  interest  to  the  ];n)fession. 

It  was  found  that  all  principal  riveted  connections, 
were  intact.  .\  few  minor  rivets  were  .sheared,  but  this 
evidently  was  the  retsiilt  rather  than  the  cause  of  the 
failure.  The  same  may  be  said  of  the  slight  damage  to 
one  of  the  concrete  abutments.  Investigation  points  to 
the  fact  that  the  failure  was  due  to  improper  distri- 
bution of  the  steel  in  the  structure;  ])rimarily,  lack  of 
suflicient  lateral  stiffness  in  the  upper  chords  of  the 
trusses. 


the    Ohio    &    Colorado    Smelllni;    &    RellnhiK: 
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The  sketch  Fig.  1  shows  the  general  ilcsiu'ii  of  ihf 
structure,  togetlier  with  a  stress  diagram  lur  I'stimaiud 
tk'ail-loail.  Study  of  the  design  suggests  that  in  length 
of  span  this  bridge  crowds  the  limit  set  by  hest  practice 
for  riveted  low-truss  bridges.  If.  however,  such  a  truss 
was  to  be  used  for  this  span,  the  T-shaped  section  of 
the  upper  chord  is  objectionable.  The  use  of  this  sec- 
tion is  particularly  open  to  criticism  in  view  of  the  fact 
that  no  bracing  whatever  was  provided  for  the  upper 
chord.  The  resulting  lack  of  rigidity  of  the  upjicr  clmrd 
seems  to  be  a  sullicient  reason  for  the  collapse  of  the 
bridge. 

It  will  be  noted  that  the  Hoorheanis  were  attached  by 
lug  angles  to  the  web-plate  i-onncctions  at  the  panel- 
points,  and  above  the  lower  chords.  This  connection 
tended  to  produce  eccentric  loading  of  the  trusses, 
which  would  create  further  need  for  upper-chord 
bracing.  There  is  certainly  not  enough  stiffness  rep- 
resented in  the  verticals  at  the  loaded  panel-points  to 
warrant  the  absence  of  anv  diagonal  braces. 


Iiifurmndon  to  PaniienKera  as  to  cause  of  delays  In  to  bn 
luily  k'viii  on  the  PeiiiiHylvanla  R.R.  hereaftor,  according  to 
iL-ri-nt  hmtruc'tloriH  which  have  been  Issued  to  all  conductors 
of  paHstnKer  tialns.  Thl«  order  states  that  when  t.alllc  Is 
Interrupted  trainmen  shall  ko  Immediately  throuxh  their 
trains  and  tell  passengers  the  reason  for  the  delay,  and  If 
necessary  the  best  means  of  proceedlns  on  their  Journey.  In- 
structions have  been  ftlven  to  station  agents  to  post  on  their 
bulletin  boards,  or  In  other  conspicuous  places,  notices  Klvint? 
the  location  of  whatever  obstruction  to  traffic  Is  takInK  place, 
the  probable  lirnsth  of  delay,  and  any  other  Information  In 
thi'li-    possession. 

I.uner  Streof-enr  NtriiH  In  New  York  City  have  been  ordered 
by  the  Public  Service  CommlHslon  for  the  First  District,  State 
of  New  York,  and  it  is  directed  that  .ill  closed  cars  shall  be 
reconstructed  on  or  before  Jan.  I,  1914.  with  steps  whose 
maximum  height  Is  15  in.  The  New  York  &  Queens  County 
R.R.  Co..  the  New  York  &  Lons  Island  Traction  Co.,  and  the 
Queens  County  Klectrlc  Co.  (operating  on  Long  Island),  how- 
ever, are  allowed  to  delay  the  equipment  of  one-half  their 
cars  until  Jan.  1.  1915.  Complaints  of  excessive  height  of 
step  were  made  some  two  years  ago  by  various  woman  clubs, 
and  the  commission  on  Investigation  found  that  the  first  step 
varied  from  12  to  20  in.  The  use  of  folding  steps  was  In- 
vestigated in  New  Y'ork  and  other  cities,  and  it  was  reported 
that    they    were    feasible    and    popular. 
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The  writer  made  no  effort  to  ascertain  the  live-load 
which  this  bridge  was  expected  to  carry,  since  the  fai 
ure  occurred  before  any  such  was  brought  upon  it.  The 
dead-load,  figured  from  estimated  weights  of  main 
members  and  concrete  only,  amounts  to  approximately 
16,500  lb.  at  each  lower  panel-point.  The  direct  stress 
in  the  middle  bays  of  the  upper  chord  by  these  loads 
would  be  99,000  lb.  The  cross-section  of  the  member 
which  must  resist  this  stress  consists  of  two  6x4x%  in. 
angles  set  i/^  in.  back  to  back,  which  gives  a  radius  of 
gyration  of  1.71  in.  and  a  sectional  area  of  11.72  sq.  in. 
The  length  of  the  strut  is  119  radii. 

J.  A.  L.  Waddell  specifies  the  formula  for  unit-stress 

in     upper     chords     of     18,000   —   80  -,  which     would 

allow  on  such  a  chord  a  total  stress  of  99,385  lb.  Prof. 
M.  S.  Ketchum's  specifications  call  for  a  unit-stress  of 

16,000  —  70    -    which  would  safely  allow  a  stress  on  the 

above  chord  of  89,892  lb.  In  the  aijsenee  of  u].i)or- 
chord  bracing,  and  the  consequent  uncertainty  as  to 
strut-length  in  the  upper  chord,  of  course  the  above 
figuring  does  not  represent  a  true  condition.  It  merely 
serves  to  show  the  condition  which  proper  bracing  would 
have  brought  about,  and  to  illustrate  how  little  in  re- 
serve this  strut  had  for  live-load. 

While  such  failures  are  a  misfortune,  the  citizens  of 
the  district  may  congratulate  themselves  that  the  im- 
pact of  a  rapidly  moving  touring  car  or  the  weight  of 
a  traction  engine  was  not  needed  to  point  out  the  weak- 
ness of  this  so  called  design. 


FiG^.  Desigx  .Skictcii  and  De.vd-load  STiiK.'is  l)i.\(;i;.v.vr. 
Arkans.\s    KivKii    BiiiDcic    .\T    Wkllsvilli:.    Colo. 

A  Public  utilities  (ommlHsInn  for  the  District  of  Colum- 
bia was  provided  by  an  act  of  the  Congress  which  adjourned 
on  Mar.  4.  1913.  For  the  past  few  years  the  street  railways 
within  the  District  have  been  under  the  general  supervision 
of  the  Interstate  Commerce  Commission  (assisted  by  a  non- 
salaried  Electric  Railway  Commission),  but  this  Commission 
has  been  so  burdened  with  its  regular  work  that  the  atten- 
tion paid  the  District's  railways  has  been  quite  small.  The 
new  Public  Utilities  Commission  has  a  broader  range  than 
was  provided  for  the  Interstate  Commerce  Commission  in  the 
previous  act.  .\ccording  to  the  act.  the  term  public  utility 
embraces  every  street  railroad,  street  railroad  corporation, 
common  carrier,  gas  plant,  gas  corporation,  electric  plant, 
electrical  corporation,  water  power  company,  telephone  cor- 
poration, telephone  line,  telegraph  corporation,  telegraph 
line,  and  pipe  line  company.  The  commission  is  to  have  the 
power  generally  accorded  to  public  service  commissions,  and 
is  particularly  ordered  to  make  a  valuation  of  all  the  public 
utilities  in  the  Disti'Ict  of  Columbia.  The  commission  is  to 
consist  of  the  three  Commissioners  of  the  District  of  Columbia, 
acting  ex  officio  as  members  of  the  Public  Utilities  Commis- 
sion and  acting  apparently  without  additional  salary.  It  is 
to  have  as  its  counsel  the  Corporation  Counsel  of  the  Dis- 
trict of  Columbia,  who  is  to  receive  an  additional  annual  sal- 
ary of  $1000  for  this  service.  An  appropriation  of  $40,000  Is 
granted    the   commission   for  its  first  year's  work. 

The  Hambure-Amerlcan  Liner  "Europa."  sister  ship  of  the 
"Imperator."  is  to  be  launched  on  Apr.  3,  according  to  recent 
press  dispatches.  The  "Europa"  Is  950  ft.  long  and  has  a 
beam   of   100   ft. 
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A  Fire  in  the  Basiness  Dlntrict  of  Yokohama.  Japan,  on 
ilar.'  6,  consumed  about  700  buildings  and  caused  an  esti- 
mated  loss   of   $7,500,000. 

A  Rttnan-ay  Locomotive  on  the  Philadelphia  &  Reading 
Ry.  crashed  throug'h  the  wall  of  the  new  roundhouse  at  St. 
Clair.   Penn..    and   do^rn   an    embankment,    on    Mar.    2. 

The  berman  Torpedo  Boat  "S-17S~  Was  Ramraefl  by  the 
cruiser  "Torek"  off  HeliKOland,  on  the  night  of  Mar.  4,  and 
sank  immediately,  with  two  officers  and  69  of  the  crew,  13 
being  rescued.  The  fleet  of  war  vessels  was  returning  from 
naval  manoeuvers  and  the  accident  occurred  when  the  tor- 
pedo boat  became  unmanageable  while  crossing  the  bcws  of 
the  larger  ship,  which  was  traveling  at  full  speed.  From 
newspaper  reports  it  appears  that  it  has  been  customary  for 
the  small  high-speed  craft  to  cross  between  larger  boats, 
traveling  at  full  speed,  a  practice  which  would  obviously  in- 
vite  disaster. 

Tnro  Trestle  Follores.  involving  freight  wrecks,  were  re- 
corded during  the  past  fortnight.  At  Athens.  Ga.,  on  Mar. 
5,  the  last  four  cars  of  a  22-car  freight  on  the  Central  of 
Georgia  Ry.,  fell  through  a  trestle  to  the  bed  of  a  creek,  45 
ft.  below.  It  is  believed  that  one  of  these  cars  became  de- 
railed on  the  trestle  and  tore  through,  carrying  the  others 
along  with  it.  The  front  part  of  the  train  passed  over  the 
trestle  safely. 

At  Richmond,  Ind.,  on  Mar.  4,  a  trestle  failed  under  a 
heavy  freight  and  the  entire  train  fell  through  to  the  ground. 
As  In  the  previous  case,  it  is  believed  that  a  derailment  tore 
the  trestle  timbering  apart  and  allowed  the  cars  to  fall.  This 
accident  occurred  on  a  branch  of  the  Chesapeake  &  Ohio  R.R. 
Blame  for  the  Wreck  of  Feb.  1«,  at  the  Cedar  Hill  yards, 
New  Haven.  Conn.,  was  placed  on  the  New  York,  New  Haven 
&  Hartford  R.R.,  in  the  report  of  the  Connecticut  Public  Util- 
ities Commission.  The  charges  made  were  that  the  trackage 
at  the  place  where  the  collision  occurred  was  insufficient  to 
accommodate  the  traffic,  that  the  signal  apparatus  was 
inadequate,  and  that  the  speed  of  the  passenger  train  was 
excessive  in  view  of  the  weather  conditions  and  the  known 
dangers  of  that  section.  Suggestions  for  increasing  safety 
were  made  to  the  railroad,  including  improvement  of  the 
signal    system. 

Three  Hundred  Tonx  of  Dynamite  Exploded  in  the  hold  of 
the  British  tramp  steamer  ".\him  Chine,"  on  Mar.  7,  while 
she  was  being  loaded  in  the  harl>or  at  Baltimore,  Md.  It  is 
estimated  that  about  50  were  killed  and  60  injured  in  the 
explosion.  The  "Alum  Chine"  was  totally  demolished,  to- 
gether with  a  barge  lying  alongside  and  also  loaded  with 
dynamite.  The  United  States  collier  •  ?.->son."  a  short  dis- 
tance from  the  scene  of  the  accident,  was  set  on  fire  and 
badly  damaged  and  the  tug  "Atlantic."  which  was  rescuing 
the  crew  of  the  tramp  steamer,  was  wrecked  and  sank  short- 
ly  after    the    explosion. 

Fire  was  discovered  In  the  hold  of  the  "Alum  c;.lne'  be- 
fore the  explosion  and  was  the  signal  for  the  crew  s  escape. 
The  cause  of  the  Are  Is  not  known,  but  It  is  believed  that  it 
resulted  finally  In  setting  oft  the  dynamite.  It  is  claimed  by 
some  of  the  survivors  that  the  explosion  was  caused  by  the 
nfgllgence  of  one  of  the  stevedores  in  handling  a  box  con- 
taining either  dynamite  or  exploding  caps.  The  property 
damage  la  placed  at  $500,000.  According  to  newspaper  re- 
ports the  shock  of  the  explosion  was  felt  at  points  over  100 
miles  from  Its  scene.  The  steamer  was  a  steel  vessel,  and 
parts  of  the  hull  and  superstructure  are  said  to  have  been 
found  along  the  shore,  three  an'!  lOur  miles  away.  The  dy- 
namite was  destined  for  use  at  the  Panama  Canal. 

More  Water  fur  Power  Purpoiieii  may  be  taken  from  the 
Niagara  T>.:i«r,  because  of  the  failure  of  Congress  to  re-enact 
the  Barton  Law,  which  for  several  years  has  limited  the 
amount  of  water  available  for  this  use  to  16.600  cu.ft.  per  sec. 
nondH  Totnllnic  |ll2.n4)O.aO0  for  Water  and  Ponrr  Dinlri- 
huHon  from  the  lx)s  Ang.des  Ac|Ui'duct  are  to  be  voted  on  ul 
Los  Angeles.  Calif.,  on  Feb.  15.  Of  this  total,  $6,000,000  Is  for 
water  dlmrlbutlon  (see  "Surplus  Waters  of  the  Los  Angeles 
.\(luoduct,"  pp.  506-510  of  this  Issue),  divided  as  follows: 
ChatHWorth  Mne,  $1,500,000;  Franklin  Carton  I..lne,  $1,500,000; 
to   start   Graham    High    I-Ine,    $2,500,000. 

Oar  of  the  l.onKent  llailvray  Tunnrla  In  North  America 
U  to  be  bull!  for  the  fiinadlan  ParKIc  Ry.  The  tunnel  is 
lonnted  In  the  Canadian  Uorkles  near  RogerH  Pass.  It  will 
have  a  total  length  of  about  2«.000  ft.  Its  purpose  Is  to 
lower  the  summit  level  and  Improve  the  grades  and  align- 
ment of  the  Rogers  Pn«R  division.  Hids  for  Its  eonntriictltm 
are  to  be  open.'d  at    Winnipeg  on   April    16. 

The  Proponed  Mobwn>'  under  Ht.  Pnurn  t'nibedrnl.  In  l,f>ii* 
don,  wan  withdrawn  by  Ihi-  Lomlon  County  Coumll  on  Feb. 
2S.  As  noted  recently  In  "Knglneerlng  News."  a  report  by 
Sir    Francis    Pox,    the    eminent    Rngllsh    engineer,    slnied    that 


£uch  a  subway  would  be  extremely  dangerous  to  the  stability 
of   the   Cathedral. 

.\  "Workman's  Compensation  .Vet  was  put  in  force  for  gov- 
ernment employees  In  the  Canal  Zone  on  Mar.  1.  Under  the 
terms  of  this  act,  an  employee  totally  disabled  from  work 
by  an  accident  will  receive  a  monthly  compensation  equal 
to  half  of  his  monthly  pay.  For  accidents  causing  partial 
disability,  the  employee  will  receive  compensation  equal  to 
half  the  difference  between  his  former  monthly  pay  and  his 
wage  earning  capacity  per  month  when  partially  disabled. 
In  case  of  accidental  death  the  surviving  widow  receives  35% 
of  her  husband's  monthly  wages  for  the  first  six-year  period. 
After  that  time  until  the  death  or  the  marriage  of  the  de- 
pendent occurs,  between  20  and  30';;  is  paid.  Ten  per  cent, 
additional  is  paid  for  each  dependent  child,  the  total  com- 
pensation, however,  not  exceeding  50%  of  the  wages, 

.V  New  Park  in  the  District  of  Columbia  is  provided  by  an 
.Tct  of  the  recent  Congress.  This  park  is  to  connect  the  pres- 
ent Rock  Creek  Park  in  the  northwest  section  of  the  city 
with  the  Potomac  Park  in  the  southeast  portion  of  the  city 
and  bordering  on  the  Potomac  River.  It  will  thus  make  a 
park  system  in  the  District,  which  will  girdle  the  city  for 
practically  half  of  its  circumference.  The  total  sum  author- 
ized to  be  expended  in  the  purchase  of  this  park  is  not  to  ex- 
ceed $2,300,000.  It  is  provided  in  the  act  that  the  U.  S. 
Botanic  Garden,  which  is  now  located  just  west  of  the  United 
States  Capitol,  is  to  be  transferred  to  this  new  park  when  it 
is    completed. 

The  I-oetachberB  Ry.  in  Switzerland  was  completed  on 
Feb.  28  by  the  laying  of  the  last  rail.  This  is  the  new  line 
from  the  Bernese  Oberland  to  the  Rhone  Valley  throurh  the 
great  Loetschberg  Tunnel.  This  new  line  gives  a  direct  route 
from  Berne,  the  capital  of  Switzerland,  south  to  Italy 
through  the  Simplon  Tunnel,  and  is  expected  to  cause  a  con- 
siderable increase  in  traffic  over  the  Simplon  route.  Work  on 
the  driving  of  a  second  parallel  tunnel  to  the  Simplon  has 
already  been  under  way  several  months.  The  contractor  for 
the  first  tunnel  was  obligated  to  do  the  work,  but  declined, 
and  has  now  settled  with  the  government,  which  is  carrying 
it  out. 

.\  Storaise-battery  Car,  designed  by  R.  H.  Beach,  of  the 
Federal  Storage  Battery  Co..  of  Silver  Lake,  N.  J.,  and 
equipped  with  Edison  nickel-iron  cells,  made  a  trial  trip  over 
the  New  York  Central  Lines  from  New  York  City  to  Boston  on 
March  7.  The  run  of  310  miles  was  made  at  a  running  speed 
of  40  miles  per  hour.  The  equipment  is  claimed  to  have  a 
distance  capacity  of  120  miles  per  charge.  It  is  reported  that 
if  this  car  proves  suitable  in  trial  service,  similar  ones  will 
be  used  on  a  number  of  feeder  lines  where  the  density  of 
traffic   does   not    warrant   a  frequent    steam   service. 

The  WrlKht  Brothers'  Patents  on  flying  machines  have 
been  sustained  by  Judge  J.  P.  Hazel,  In  the  U.  S.  District 
Court,  at  Buffalo,  N.  Y.  This  suit  was  brought  against  Glenn 
H.  Curtiss  and  others  to  restrain  them  from  making  and  sell- 
ing aeroplanes  alleged  to  infringe  the  Wrights'  patents.  The 
chief  infringement  claimed  was  in  the  matter  of  warping 
wing  tips  in  connection  with  the  vertical  and  horizontal  rud- 
ders. The  court  held  that  the  Curtiss  "ailerons.  "  or  auxiliary 
wing-tip  planes,  operated  to  restore  equilibrium  and  were  a 
mechanical  equivalent  of  the  Wrights'  invention.  The  de- 
fendants contended  that  the  Wright  devices  were  but  adap- 
tions ot  earlier  schemes,  but  the  court  dismissed  that  con- 
sideration, stating  that  It  had  not  been  shown  that  any  of  the 
earlier  devices  were  capable  of  successful  operation,  nor  that 
their  defects  could  have  been  removed  by  mere  mechanical 
skill.  The  court  was  of  the  opinion  that  the  Wrights  "by 
their  methods  of  securing  equilibrium  of  the  planes  have 
made  an   important   advance   In   an   embryonic  art." 

Cable  dispatches  from  Leipzig.  GiTmany.  state  that  the 
decision  of  the  (Jerman  Patent  Office,  made  a  year  ago  and 
adverse  to  the  Wright  claims,  has  been  In  part  set  aside  by 
the   Imperial   .Supri  me   Court. 


Mr.  William  N.  At>h|ilant  has  been  appointed  City  ICnglneer 
of  London,  Ont. 

Mr.  Caleb  Corser  has  ben  appointed  Superint<>ndent  of  the 
Copper  River  &  Northwestern  Ry.,  with  headquarters  at  Cor- 
dova,   Alaska,  nucceedlng  Mr.   Goorgo  Oelger,   resigned. 

Mr.  V.  K.  Hendricks,  M.  Am.  Soc.  C.  K..  Principal  Assistant 
Rnglneer  of  the  .St.  Louis  &  Ran  Prnnrlsco  R.R.,  at  Springfield. 
Mo.,    has    been    promoted    to    be    Assistant    Chief    Fnglneer 


Ma  nil   l:i,   1913 


E  \  (i  I  \  !•;  K  i;  I  X  (I     X  K  ws 


535 


Ml-.  J.  E.  Gardner  has  been  appolntnl  Klpctrlcal  Kiij^lnevr 
111  till'  Chlciijro.  liurlliiKton  &•  Quliuy  H.K..  wllh  hi'iuiiniiuters 
at  Chicago.  I"-,  succeeding  Mr.   H.   A.   Gardiner,   resltfind. 

Mr.  N.  W.  Jones,  Trainmaster  of  the  Philadelphia  &  Hoad- 
Infr  Ry..  at  Tamaqua,  Penn.,  has  been  promoted  to  be  Inspec- 
tor of  Transportation,  with  headquarters  at  Reading:,  Penn. 

Mr.  Wilbur  C.  Flslt,  Vice-President  of  the  Hudson  &  Man- 
hattan R.R.,  New  Yorlt  City,  has  been  elected  President,  to 
succeed  Mr.   William   G.  McAdoo,   resi>;ned. 

Mr.  K.  R  Finley  hf<.s  been  appointed  Superintendent  of 
Maintcnance-of-Way  of  the  San  Antonio  &  Aransas  Pass  Ry., 
with  ofTice  at  Yoakum,  Tex.,  succeeding  Mr.  Hans  Heiland,  re- 
signed. 

Mr.  John  H.  Harris,  formerly  with  the  Chicago,  Rock  Is- 
land &  Pacitlo  Ry.,  has  been  appointed  General  Manager  of 
the  Peoria  Railway  Terminal  Co.,  Peoria,  111.,  succeeding  Mr. 
J.  H.    Franke. 

Mr.  John  H.  Marble,  recently  Secretary  of  the  Interstate 
Commerce  Commission,  has  been  appointed  a  member  of  the 
commission.  Mr.  Marble  is  a  lawyer  and  was  formerly  in 
practice  In  California. 

Mr.  F.  W.  Hawks,  who  went  to  China  in  1909  with  Mr. 
W".  S.  Dawley,  M.  Am.  Soc.  C.  E.,  as  Assistant  Chief  Engineer 
of  the  Yunnan-Szechuan  &  Tengyueh  Ry.,  has  returned  to  this 
country,   and   is  now   in   Galesburg,   Mich. 

Mr.  E.  N.  Brown,  formerly  Assistant  Superintendent  of  the 
Southern  Pacific  R.R.  of  Mexico,  has  been  appointed  Superin- 
tendent of  the  Chicago  &  Eastern  Illinois  R.R.,  at  Danville, 
111.,   succeeding   Mr.    John   C.    Muir,    resigned. 

Mr.  Henry  R.  Kent,  M.  Am.  Soc.  M.  E.,  has  resigned  as 
Vice-President  of  Westinghouse,  Church,  Kerr  &  Co..  to  enter 
business  for  himself.  Mr.  Kent  has  been  associated  with  the 
company   since  its   organization   over   28   years   ago. 

Mr.  C.  A.  Dunham,  recently  appointed  Signal  Engineer  of 
the  Grand  Trunk  Ry.,  at  Montreal,  Que.,  has  resigned  to  ac- 
cept his  former  position  as  Signal  Engineer  of  the  Great 
Northern    Ry.,    at   St.    Paul,    Minn. 

Mr.  I.  Vr.  Patterson,  Jun.  Ara.  Soc.  C.  E.,  formerly  High- 
way Construction  Engineer  for  the  Texas  Co.,  has  been  ap- 
pointed Chief  Engineer  of  the  Rhode  Islaind  State  Board  of 
Public  Roads,   at   Providence,    R.   I. 

Mr.  John  Hoffhine,  formerly  Assistant  Chemist,  Union 
Pacific  R.R.,  Omaha,  Neb.,  has  been  appointed  Chemist  of 
the  American  Brake  Shoe  &  Foundry  Co.,  New  York  City. 
Mr.  Hoffhine  is  a  graduate  of  the  Ohio  State  University, 
class    of    1904. 

Mr.  Charles  V.  Seastone,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Principal  Assistant  Engineer  for  Prof.  Daniel  W.  Mead,  M. 
Am.  Soc.  C.  E.,  Consulting  Engineer,  Madison,  Wis.,  has  been 
taken  into  partnership  with  Prof.  Mead  in  his  engineering 
piactice. 

Mr.  W.  C.  Perkins,  Assoc.  M.  Am.  Soc.  C.  E.,  Resident  En- 
gineer of  the  New  York  State  Highway  Department,  Niagara 
Falls,  N.  Y..  has  been  appointed  Chief  Engineer  of  the  inspec- 
cion  department  of  the  Dunn  Wire-Cut  Lug  Brick  Co.,  Con- 
neaut,   Ohio. 

Mr.  George  Ross,  recently  Assistant  Superintendent  of  the 
Oregon  Short  Line  R.R.,  at  Salt  Lake  City,  Utah,  has  been 
appointed  Assistant  Superintendent  of  the  Oregon-Washing- 
ton R.R.  &  Navigation  Co.,  at  La  Grande,  Ore.,  succeeding  Mr. 
J.  W.  Anderson,   resigned. 

Mr.  E.  S.  Carman  has  been  appointed  Chief  Engineer  in 
charge  of  design  and  construction  of  the  molding  machine  de- 
partment of  the  Osborn  Manufacturing  Co..  Cleveland,  Ohio. 
For  the  past  10  years  Mr.  Carman  has  been  associated  with  the 
Johnson   &   Jennings   Co.,   of   Cleveland. 

Mr.  George  N.  Adams,  for  the  past  three  years  Resident 
Engineer  of  the  Arrowhead  Reservoir  &  Power  Co.  project  in 
San  Bernardino  County,  Calif.,  has  formed  a  partnership  with 
Jlr.  L.  L.  Shears,  of  Los  Angeles,  Calif.,  as  civil  and  hy- 
draulic engineers,  with  offices  in  the  Security  Bldg.,  Los  An- 
geles. 

Mr.  C.  Gordon  Reel,  Assoc.  M.  Am.  Soc.  C.  E..  has  been 
removed  from  his  office  as  State  Superintendent  of  Highways 
of  New  York  by  Governor  Sulzer.  Mr.  Reel  was  formerly 
a  consulting  engineer  of  Kingston,  N.  Y..  and  previous  to  his 
appointment  as  Superintendent  he  had  served  as  Deputy  Su- 
perintendent. 

Mr.  Nicholas  L.  Smitham,  formerly  Master  Jlechanic  of  the 
Texas  Central  R.R..  has  been  appointed  Assistant  Superin- 
tendent of  Motive  Power  of  the  Missouri,  Kansas  &  Texas 
Ry.  of  Texas,  with  headquarters  at  Denison.  Tex.  Mr.  Smlth- 
am's  railway  experience  began  as  a  boiler  maker's  apprentice 
with   the  Lehigh  Valley   R.R.   in   1S77. 


Mr.  10.  K.  Clark,  a  member  of  the  Interstate  Commenc 
Commission  slm-e  1900,  has  been  elected  Chairman,  Bueeeed- 
hiK  Mr.  Franklin  K.  Lane.  Mr.  Clark  entered  th«  rallwav 
service  In  1873  an<l  foi*  several  years  was  a  train  coniluetor. 
From  1S90  until  his  appointment  to  the  Interstate  Comm.n.- 
Commission  he  was  the  head  of  the  Order  of  Hallway  Con- 
ductors of  America. 

Messrs.  Harry  L.  Maler,  Assoc.  M.  Am.  Soc.  C.  E.,  and  WlUlani 
J.  Horrlgan,  Jun.  Am.  Soc.  C.  E.,  announce  the  orKanizatlon 
of  the  firm  of  Maler  &  Horrlgan,  Consulting  Engineers,  ForJ 
Bldg.,  Wllnilngton,  Del.  Mr.  Maler  was  formerly  Assistant 
Engineer  of  the  street  and  sewer  department  of  Wilmington, 
and  Mr.  Horrlgan  has  been  President  of  the  Horrlgan  Con- 
struction Co.,  of  Wilmington. 

Mr.  C.  G.  Elliott,  M.  Am.  Soc.  C.  E.,  former  Chief  Engineer 
of  the  U.  S.  Bureau  of  Drainage  Investigations,  was  rein- 
stated on  Mar.  4,  by  Secretary  of  Agriculture  Wilson.  Mr. 
A.  D.  Morehouse,  Assistant  Engineer,  was  also  reinstated. 
The  reinstatement  of  Mr.  Elliott  Is  reported  to  have  been  the 
last  offlclal  act  of  the  Secretary  of  Agriculture  by  whose 
order  Messrs.  Elliott  and  Morehouse  were  summarily  dis- 
missed   on    Feb.    3,    1912. 

Mr.  Herbert  S.  Bailiet,  Engineer  of  Malntenance-of-way  o( 
the  Grand  Central  Terminal,  New  York  City,  and  Signal  En- 
gineer of  the  Electric  division  of  the  New  York  Central  & 
Hudson  River  R.R.,  has  been  appointed  Assistant  Manager  of 
the  Grand  Central  Terminal.  He  will  continue  to  perform 
his  present  duties  as  Signal  Engineer  and  Engineer  of  Main- 
tenance-of-vvay.  Mr.  Bailiet  was  formerly  Assistant  Signal 
Engineer   of   the   Lehigh   Valley  R.R. 

Mr.  R.  F.  Morkill,  Assoc.  Am.  Inst.  E.  E..  recently  Elec- 
trical Engineer  of  the  Railway  Signal  Co.  of  Canada,  Ltd., 
Lachine.  Que.,  has  been  appointed  Signal  Engineer  of  the 
Grand  Trunk  Ry.,  with  headquarters  at  Montreal,  Que.  Mr. 
Morkill  was  formerly  Signal  Engineer  of  the  Central  South 
African  Ry.  Later  he  was  connected  with  the  New  York  City 
office  of  the  Union  Switch  &  Signal  Co.,  and  with  the  signal- 
ing  department    of    the    Pennsylvania    R.R. 

Mr.  David  B.  Reger  has  been  appointed  Assistant  Geol- 
ogist on  the  staff  of  the  West  Virginia  Geological  Survey. 
The  position  is  a  new  one  created  by  the  recent  session  of 
the  legislature.  Mr.  Reger  served  as  Field  Assistant  in  the 
United  States  Geological  Survey  from  1903  to  1906,  and  as 
Chief  Hydrographic  Surveyor  at  the  United  States  Naval  Sta- 
tion at  Guantanamo,  Cuba,  in  1906  and  1907.  He  has  been 
Field  Assistant  with  the  West  Virginia  Geological  Survey 
from  190S  until  the  present  time.  Mr.  Reger  is  a  graduate  of 
the  West  Virginia  University. 

Mr.  Alfred  H,  Smith  has  recently  been  promoted  to  be 
the  Senior  Vice-President  of  the  New  York  Central  Lines. 
Mr.  Smith  began  his  railway  career  in  1S81  in  the  construc- 
tion department  of  the  Lal^e  Shore  &  Michigan  Southern  Ry. 
and  in  nine  years  had  become  foreman  of  bridges.  In  1890 
he  was  promoted  to  be  Division  Superintendent.  In  1901  he 
was  made  Assistant  General  Superintendent  and  a  year  later 
General  Superintendent.  In  1902  he  was  appointed  to  the 
same  position  with  the  New  York  Central  &  Hudson  River 
R.R.,  and  in  1903  was  promoted  to  General  Manager,  and  a 
few  years  later  elected  a  Vice-President. 

Mr.  Samuel  T.  Park,  formerly  Superintendent  of  Motive 
Power  of  the  Chicago  &  Eastern  Illinois  R.R.,  Danville,  111., 
has  resigned  to  become  President  of  the  Monarch  Pneu- 
matic Tool  Co.,  of  St.  Louis,  Mo.  Mr.  Park  entered  the  rail- 
way service  in  1SS4  an  an  apprentice  machinist  of  the  Louis- 
ville &  Nashville  R.R.  After  various  shop  positions  as 
foreman  and  draftsman,  he  became  Division  Master  Me- 
chanic of  the  Atchison.  Topeka  &  Santa  Ff  Ry.,  at  Winslow, 
Ariz.,  in  1900.  He  became  :\Iaster  Mechanic  of  the  Chicago 
&  Eastern  Illinois  R.R..  in  1905.  and  a  few  months  later  was 
promoted    to    be    Superintendent    of   Motive    Power. 

Mr.  Franz  Schneider.  Jr.,  Instructor  in  biology  and  public 
health  at  the  Massachusetts  Institute  of  Technology,  has  re- 
signed to  become  Sanitarian  of  the  department  of  surveys  and 
exhibits  of  the  Russell  Sage  Foundation,  New  York  City.  This 
department  of  the  Sage  Foundation  is  a  new  one  and  its  work 
is  largely  advisory,  such  as  defining  social  surveys  by  specific 
illustrations,  outlining  the  first  steps  toward  organization  for 
both  surveys  and  exhibits,  assisting  in  the  selection  of  sub- 
jects to  be  covered,  estimating  costs,  etc.  Mr.  Schneider  will 
devote  his  time  to  questions  of  municipal  sanitation  and 
board   of   health   organization   and   administration. 

Dr.  Homer  M.  Derr.  Assoc.  M.  Am.  Soc.  C.  E..  Professor  of 
civil  engineering  at  the  South  Dakota  State  College,  has  been 
appointed  State  Engineer  of  South  Dakota,  succeeding  Mr. 
Samuel  H.  Lea,  M.  Am.  Soc.  C.  E.,  resigned.     Prof.  Derr  grad- 
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uated  from  Leland  Stanford,  Jr.,  University  in  189S  and  re- 
ceived an  A.  M.  degree  from  Columbia  University  in  1901.  For 
a  year  lie  was  Instructor  in  mining  engineering  and  geology 
at  the  University  of  Wyoming.  He  received  the  degree  of 
Ph.D.  from  the  University  of  Pennsylvania,  in  1903.  and  for  a 
short  time  was  Superintendent  of  the  Santa  Margarita  Mining 
Co..  of  Colombia.  South  America.  Returning  to  this  country  he 
was  for  two  years  Professor  of  mathematics  and  civil  engi- 
neering at  the  Clarkson  School  of  Technology.  In  1907  he 
was  appointed  Professor  of  civil  engineering  at  the  South 
Dakota   State   College. 

Mr.  R.  C.  Falconer.  M.  Am.  Soc.  C.  E..  who  is  Acting  Chief 
Engineer  of  the  Erie  R.R..  succeeding  Mr.  H.  H.  Althouse.  re- 
signed, as  noted  in  our  issue  of  Feb.  20.  was  born  in  Elk 
County.  Penn..  Mar.  21.  1874.  He  graduated  from  the  Uni- 
versity of  Wisconsin  in  civil  engineering  in  1895.  For  the 
first  four  years  after  graduation  he  was  engaged  in  struc- 
tural steel  designing,  first  with  Purdy  &  Henderson.  New 
York  City,  and  later  with  the  Cambria  Steel  Co..  of  Johns- 
town. Penn.  In  1899  Mr.  Falconer  entered  the  service  of  the 
Pennsylvaia  R.R.  Lines  'West  of  Pittsburgh,  as  a  transitman 
and  was  in  charge  of  third  and  fourth  track  work  between 
the  Allegheny  and  Conway  yards,  of  Pittsburgh  track  eleva- 
tion and  other  work.  In  1901  he  accepted  a  position  with  the 
American  Bridge  Co..  as  Contracting  Engineer  at  Pittsburgh. 
Penn.  The  two  years  following  1902  he  was  Superintendent  of 
the  Pittsburgh  Zinc  Co..  Contracting  Engineer  of  the  Walton 
Iron  Co..  of  Cincinnati,  Ohio,  and  Designing  Engineer  with 
the  McClintic-Marshall  Co.,  of  Pittsburgh.  Mr.  Falconer  joined 
the  engineering  staff  of  the  Erie  R.R.  in  1905  as  Assistant 
Engineer  in  charge  of  surveys  and  construction  work.  In 
1911  he  was  promoted  to  be  Division  Engineer  of  the  New 
York  division  and  a  year  later  Principal  Assistant  Engineer 
of  the  Eastern  lines.  In  February  of  this  year  he  was  made 
Superintendent   of  Construction,    with   the  duties   of  Chief  En- 
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Philip  Henry  Coombs.  M.  Am.  Soc.  C.  E..  City  Engineer  of 
Bangor,  Maine,  died  at  his  home  in  Bangor,  Mar.  6.  Mr. 
Coombs  was  56  years  old  and  had  been  City  Engineer  for 
nearly    30   years. 

J.  LasBcter,  Superintendent  of  the  Southern  Ry.,  at  Selma, 
Ala.,  died  In  his  private  car  near  Meridian,  Miss.,  Feb.  27.  He 
was  53  years  old. 

John  R.  Price,  the  veteran  railway  contractor  whose  death 
was  briefly  noted  In  our  issue  of  last  week,  was  known  to 
a  wide  circle  of  the  engineers  who  supervised  the  construction 
of  the  first  railways  Into  the  Southwest  and  Mexico.  It  has 
been  estimated  that  Mr.  Price  was  contractor  for  at  least  3000 
miles  of  these  railways.  During  the  last  few  years  of  his 
life  he  had  made  his  home  In  Turon,  Kan.,  where  he  was  the 
owner  of  a  large  ranch  and  flour  mill.  Mr.  Price  was  born 
In  Breckonshlre,  South  Wales,  Sept.  16,  1828.  He  came  of  a 
family  of  builders  and  contractors,  and  a  bridge  built  by  the 
Price  family  200  years  ago  still  spans  the  River  Meath  In 
Wales.  As  a  boy  he  served  as  an  apprentice  stonemason;  at 
the  age  of  20  years  he  was  Superintendent  of  Construction  on 
the  Merthyr  &  Abergavenny  Ry.,  In  South  Wales.  In  1866  he 
came  to  American  as  a  prospector  for  gold  in  California 
mines.  For  five  years  he  prospected  in  California  and  British 
Columbia,  but  fortune  did  not  favor  him  and  he  returned  to 
his  family  In  Wales.  He  soon  after  emigrated  to  the  United 
States  and  entered  business  at  Oskaloosa.  Iowa.  In  1872.  as  a 
railroad  contractor.  After  building  a  number  of  railways  In 
this  part  of  the  country  he  moved  to  Topeka.  Kan.,  and  took 
contracts  for  constructing  various  branches  of  the  Santa  Ft 
Ry.  lines  in  Kansas  and  the  Southwest.  He  was  the  builder 
of  large  portions  of  what  are  now  parts  of  the  Atchison.  To- 
peka &  Santa  FC-  Ry,  system.  Including  the  famous  Atlantic  A 
I'aclflc  R.R.  through  New  Mexico  and  Arizona,  of  whUh  Henry 
11.  Holbrook  and  Lewis  Kingman  were  the  Chief  Engineers. 
He  was  also  contractor  for  large  sections  of  the  Iowa  Central 
R.R.,  what  Is  now  the  Chicago,  Rock  Island  &  Pacific  Ry., 
the  Chicago  &  Alton  R.R.  and  the  St.  Louis  &  Omaha  R.R. 
One  of  hlH  most  famous  works  was  thi-  construction  of  the 
Kinsley  cut-off  from  Hutr-hlnson  lo  Kinsley,  Kan.,  for  the 
Santa  P*  Ry-  This  long  held  Ihi-  record  for  fast  railway 
building — 84  miles  of  completed  grade  and  track  In  90  days. 
Another  notable  contract  held  by  Mr.  I'rice  was  for  the  con- 
Dtrurtlon  of  the  Mexican  Central  Ry.,  from  San  Luis  PolosI  to 
Tnmpico,  Mi-x.  His  Inst  work  In  railway  building  was  the 
construction  of  n  line  from  Osage  City  to  Ottawa,  Kan.,  a 
private  enterprise  which  was  nftarward  sold  to  the  Atchison, 
■Topeka  A  Santa  Pf  Ry. 
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AMERICAN    RAILWAY    ENGINEERING    ASSOCIATION. 

Mar.    lS-21.      -Annual    convention   at    Chicago,    III.      Secy.,    E. 
H.   Fritch,   900  S.   Michigan  Ave.,   Chicago,   111. 

BOSTON    SOCIETY    OF   CIVIL   ENGINEERS. 

Mar.    19.        Annual    meeting    at    Boston,    Mass.      Secy.,    S.    E. 
Tinkham,   715   Tremont  Temple,   Boston.   Mass. 

AMERICAN   CHEMICAL   SOCIETY. 

Mar.     25-28.       Annual    meeting    in    Milwaukee.     Wis.       Secy., 
C.   L.   Parsons.   Box.    505.   Washington.   D.   C. 

NATIONAL   FIRE   PROTECTION   ASSOCIATION. 

Mar.     26-27.       Annual     meeting     in    New     York     City.       Secy., 
Ralph   Sweetland.    141    Milk   St..    Boston.    Mass. 

NATIONAL    BUILDING    TRADES    AND    EMPLOYERS    ASSO- 
CIATION. 
Mar.  26-27.     Annual  convention  at  Washington.  D.  C.     Secy.. 
J.    H.    Scales.    15    E.    Fayette    St..    Baltimore.    Md. 

NEW    ENGLAND    STREET    RAILWAY    CLUB. 
Mar.    27.      Annual    meeting    at    Boston.    Mass. 
Faulkner.    12   Pearl   St..    Boston.   Mass. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Apr.   3-5.     Annual   meeting  at  Atlantic  City,   N.  J.      Secy.,   J. 
W.    Richards.    South    Bethlehem,    Penn. 

NATIONAL   DRAINAGE    CONGRESS. 
Apr.   10-12.      Annual  convention  at 
E.    T.    Perkins.    Chicago.    111. 

DETROIT    ENGINEERING    SOCIETY. 

Apr.    IS.       Annual    meeting    at    Detroit.    Mich.       Secy..    F.    H. 
Mason,    614    Moffat    Bldg:.    Detroit.   Mich. 

UTAH    SOCIETY   OF    ENGINEERS. 

Apr.    IS.      Annual   meeting   at   Salt   Lake   City.   Utah.      Secy.. 
R.  B.  Ketchum.  702  Newhouse  Bldg..  Salt  Lake  City.  Utah. 


Secy..    H.    A. 


St.  Louis.  Mo.  Vice-Pres.. 


SOUTHERN   GAS    ASSOCIATION. 

Apr.    18-20.      Annual    meeting   at   Charlotte.    N.    C.      Secy.,    E. 
D.    Brewer,    Atlanta,    Ga. 
IOWA    STREET     AND     INTERURBAN    RAILWAY     ASSOCIA- 
TION. 
Apr.    24-26.      Annual    convention    at    Waterloo,    owa.       Secy. 
H.  E.  Weeks,  Davenport,  Iowa. 
NATION.\L  CONFERENCE   ON  CITY    PLANNING. 

Mav   5-7.      Annual    conference  at   Chicago,    111.      Secy..    Flavel 
Shuetleft.    19    Congress    St..    Boston.    Mass. 
GAS,    ELECTRIC    AND    STEEL   RAILWAY    ASSOCIATION   OF 
OKLAHOMA. 
May     6-S.       Annual     convention     at      Oklahoma     City,      Okla. 
Secv.,    H.    V.    n.i/..ll.    Niirman,    Okla. 
AIR  BRAKE  ASSi  iCI  ATH  iN 

May  6-10   .-Vnnual   eonvention  at  St.   Louis,  Mo.     Secy.,   F.   M. 
Nellis,    53    State   St.,    Boston,   Mass. 

Ifliiho  Society  of  RnglneorM — At  the  fourth  annual  conven- 
tion of  the  Society  on  Feb.  21-22.  at  Welser.  Idaho,  the  fol- 
lowing officers  were  elected  for  1913:  President.  J.  P.  Cong- 
don;  Vice-President.  R.  J.  Wood;  Treasurer.  Edward  Hedden: 
Secretary.  J.  F.  Shaffner.  Highways  and  Irrigation  problems 
were  the  main  subjects  discussed  at  this  meeting.  An  In- 
spection trip  was  made  to  the  Oxbow  power  site  on  Feb.  23. 

AViHCiinMin  dlectrlral  .^HNoelatlon — The  annual  meeting  of 
the  Association  was  held  at  Milwaukee.  Wis.,  on  Jan.  15.  at 
which  time  the  following  oftlcers  were  elected  ror  the  ensuing 
year:  President,  W.  H.  Winslaw;  Vice-Presidents.  William 
Wallen.  P.  H.  Korst,  and  M.  C.  Ewing;  and  Secretary-Treas- 
urer.  George    Allison. 

Amerlenn  Society  of  Engineering  Contrnctorn — At  the 
fourth  annual  mi-eling  of  the  Society  In  New  York  City.  Jan. 
14.  the  election  of  officers  for  1913  resulted  as  follows: 
President,  H.  J.  Cole:  Vice-Presidents,  Edward  Wegmann, 
and  G.  T.  Clark;  Secretary.  J.  R.  Wemllnger;  and  Directors, 
A.  S.  Bent.  DcWItt  V.  Moore  and  L.  F.  Peck.  A  movement 
was  started  for  the  Inauguration  of  an  Information  Bureau 
for   the   benefit   of  members   of  the   Society. 

.tmerlonn  Cbt-mlenl  Society — The  following  papers,  among 
those  on  the  program  of  the  annual  meeting  at  Milwaukee, 
Wis.,  on  Mar.  25-28.  are  worthy  of  notice:  "Industrial  Chem- 
istry." by  M.  C.  Whitaker:  "Agricultural  and  Food  Chi-m- 
iHtry."  by  G.  F.  Mason;  "Biological  Chemistry."  by  I.  K. 
Phelps;  and  "Chemical  Education."  by  J.  F.  Norrls.  The  ar- 
rangements have  been  planned  so  that  technical  sessions  will 
be  held  In  the  forenoon  each  day,  excursions  In  the  after- 
noon   and    entertainment    features    In    the    evening. 

>'u<l<innl  Fire  Proteptlon  \ii«oclrH<>-i — The  annual  meet- 
ing of  the  Electrical  C^inimltt.-e  will  be  held  on  Mar.  26-27.  In 
New  York  City,  at  which  illscusHlon  will  be  held  on  pro- 
posed I'hanges  In  the  "National  Electric  Code."  Amoi\g  the 
prominent  engineering  societies  represented  on  this  com- 
niltle..  are  the  American  Institute  of  Rleotrlcal  Engineers, 
American  Electric  Railway  Association.  National  Electric 
CoiitractorB'  Association  and  National  Electric  Light  Asso- 
ciation. 
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I  EDITORIAL  I 

The  Dewey  Decimal  System  of  Classi- 
fication Extended  to  Engineering 

So  much  has  been  written  and  .said  about  indexing  and 
filing'  engineering  literature  and  so  many  systems  have 
been  described  and  recommended  that  engineers  will  be 
interested  in  knowing  what  the  standard  liljrary  methods 
are;  and  perhaps  think  it  best  to  adopt  them  for  their  own 
use.  We  have  received  letters  indicating  that  many  engi- 
neers and  manufacturing  firms  have  already  adopted  the 
Dewey  decimal  system  or  a  similar  one  for  classifying,  in- 
dexing and  filing  current  technical  articles,  trade  catalogs, 
etc.,  and  its  advantages  over  any  irregular,  haphazard 
system  are  undoubtedly  very  great. 

The  Dewey  system  divides  all  knowleilge  into  nine 
classes  numbered  from  1  to  9,  such  as  Philosophy,  Eeligion, 
History,  etc.  Under  this  classification  6  is  Useful  Arts, 
within  which  is  found  Engineering.  Each  general  head- 
ing is  subdivided  as  follows:  Useful  Arts  600,  Medicine 
610,  Engineering  620,  Agriculture  630,  etc.  Each  sub- 
head is  further  subdivided  as  Mechanical  Engineering 
621,  Mining  Engineering  622,  etc.  Each  of  these  in 
turn  may  be  elaborated  indefinitely  as  for  example  Me- 
chanical Engineering  into  Steam  Engineering  621.1, 
Mechanism  of  Steam  Engine  621.11,  Types  of  Engines 
621.112,  and  so  on,  making  a  new  decimal  point  every 
three  figures. 

The  great  advantage  claimed  for  the  Dewey  system  is 
that  it  can  be  expanded  indefinitely;  and  when  applied 
to  all  human  knowledge  to  be  grouped  and  classified  and 
filed  for  all  kinds  of  people  it  would  indeed  be  difficult 
to  hit  upon  a  scheme  so  well  adapted  to  give  the  best  pos- 
silile  satisfaction.  Applied,  however,  to  an  index  and  a 
file  maintained  primarily  for  .a  given  purpose,  as  an  aid 
to  the  business  of  an  individual  or  single  firm  or  cor- 
]>oriition,  it  i.s  more  elaborate  than  necessary,  and  its  very 
elaborateness  at  once  leads  into  difficulties. 


As  an  r-\aiii|ilc  uc  will  gi\(.  an  inslaiiic  nf  actual  e.v- 
periencc.  1 1  w.i.'^  suggested  to  us  to  put  the  Dewey  classi- 
fication iiiiiiiliii'  (in  the  articles  listed  in  our  table  of  con- 
tents, .so  that  I'liginccrs  could  file  the  articles  according 
to  that  system. 

From  a  single  individual's  point  of  view  this  is  very 
easily  done.  But  we  will  take  an  article  at  random,  say 
"Explosion-Proof  Electric  Equipment  for  Mining  Ser- 
vice," in  our  i.-^sue  of  Feb.  20.  The  article  deals  with  a 
number  of  investigations  of  devices  for  rendering  electri- 
motors  and  switches  safe  for  u.se  in  gaseous  mines. 

The  electrical  engineer  keeping  a  file  for  his  own  u.<e 
would  probably  classify  this  under  Electrical  Engineering 

Dynamo   P^lectric  Machines,  etc.,   621.312 etc.      A 

mining  engineer  might  look  at  it  from  an  entirely  dif- 
ferent point  of  view  and  classify  the  article  under  Mining, 
Tentilation  and  Lighting  of  Mines,  Motive  Power  for 
Jline  Fans,  Electricity,  622.445.3,  or  under  Lighting, 
Safety  Lamps,  etc.,  622.47,  or  iiiidor  Dangers  and  Acci- 
dents^ 622.8...  etc. 

Obviously  to  be  completely  indexed  or  filed  it  should 
appear  uniler  all  these  and  more,  or  there  should  be 
cross-references.  This  is  what  a  professional  librarian 
aims  to  do,  but  any  one  who  has  had  much  to  do  witli 
public  libraries  and  library  indexes  knows  that  such  arti- 
cles or  books  are  not  indexed  under  enough  headings  to 
give  the  searcher  all  the  available  information  in  the 
library  on  the  subject  of  his  search.  Of  course  it  is  a 
physical  impossibility  to  carry  out  such  a  system  of  in- 
dexing in  an  ideal  way  so  that  each  heading  gives  all 
references  or  cross-references  to  the  subject  matter  in  all 
the  books  and  articles  in  the  library.  An  index  complete 
enough  to  do  so  would  require  a  building  by  itself. 

Whoever  has  tried  to  make  an  index  for  general  use, 
quickly  meets  the  question  of  when  to  stop  indexing  a 
given  article  or  book.  The  more  knowledge  the  indexer 
has  of  the  subject  matter  in  the  book  or  article,  the  harder 
such  a  limit  is  to  determine,  because  he  realizes  that  there 
are  very  valuable  data  there  to  which  the  title  or  general 
heading  gives  no  clue.  In  fact,  a  single  chapter  in  a  good 
book  by  an  experienced  author  may  be  more  valuable  to 
the  searcher  than  a  dozen  poor  books  devoted  to  the  par- 
ticular subject  treated  in  that  chapter. 

Another  random  example  of  a  shortcoming  in  the 
Dewey  system  is  the  classification  of  Surveying.  We 
doubt  if  any  person  who  has  studied  or  practiced  sur- 
\ eying  would  think  of  classifying  a  description  of  a  sur- 
vey which  contains  dat'i  of  value  on  the  art  of  surveying 
under  Mining,  Drainage,  Railway  Location,  or  any  other 
heading  designating  the  purpose  of  that  particular  sur- 
vey. Yet  under  the  Dewey  system  we  have  no  general 
classification  Surveying,  but  must  put  the  entry  nnder 
every  branch  of  engineering  work  which  involves  a  use  of 
surveying,  in  order  that  the  subject  shall  be  available  to 
every  searcher.  Carried  out  in  detail  this  system  would 
separate  coiTclated  articles  so  far  apart  in  the  files  that 
to  find  all  the  articles  wanted  for  information  on  survey- 
ing would  require  a  most  thorough  search  and  studv.    As 
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the  file  grows  the  more  widely  separated  allied  subjects 
becoir.e. 

These  are,  as  we  said,  mere  raudom  illustrations.  AA  e 
ilo  not  wish  to  belittle  the  work  done  by  the  inventor  of 
iiie  Dewey  system,  or  those  who  have  extended  it.  In 
jirinciple,  it  is  an  exceedingly  simple  solution  of  a  com- 
plex problem.  W'e  merely  suggest  that  any  engineer  who 
will  study  the  .system  and  get  its  fundamental  principles 
can  undoubtedly  work  out  a  system  of  classification  of  his 
own.  which,  from  his  own  expert  knowledge  of  the  sub- 
jects to  lie  ilassified.  will  be  more  convenient  for  his  pur- 
poses than  the  elaborate  Dewey  system  extended  as  is  done 
in  two  recent  publications  designed  for  engineers:  ''An 
Extension  of  the  Dewey  Decimal  Sy.stem  of  Classification 
Applied  to  the  Engineering  Industries,"  by  L.  P.  Breck- 
cnridge  and  G.  A.  Goodenough,  University  of  Illinois 
BuUflin,  Xov.  11,  1912,  Vol.  10,  Xo.  11  (Price  $0..5nK 
and  the  October.  1912,  Quarterly  of  the  Colorado  School 
of  Mines,  Vol.  7,  X"o.  3.  The  latter  of  these  is  for  min- 
ing and  metallurgical  classification,  while  the  former  pur- 
ports to  give  a  system  of  cla.ssification  for  all  engineer- 
ing literature. 

Each  of  these  pamphlets  has  a  relative  index  at  the  end 
•.vhicii  will  help  considerably  in  determining  under  what 
classification  to  look  for  a  given  subject.  The  following 
is  an  example,  purposely  an  example  of  poor  terminologj', 
taken  from  the  first  mentioned  pamphlet: 

Sewerage 

Discharge  of  into  sea. 
i)eodorlzation  and  disinfection  of, 
i>isposal    of. 
Farming. 
Irrigation,  etc. 

It  is  only  fair  to  say  that  this  heading  and  these  classi- 
fications arc  the  work  of  a  Professor  and  an  Associate 
Professor  of  Mechanical  Engineering.  Yet  they  go  to 
show  how  individualistic  any  classification  is;  and  no 
man  with  ideas  of  his  own  and  a  little  ingenuity  need 
accept  unqualifiedly  a  system  which,  with  a  little  con- 
sideration of  his  own  needs  and  uses,  can  be  much  im- 
proved upon.  And  unless  one  aspires  to  be  a  professional 
librarian  we  doubt  the  value  of  his  mastering  the  minute 
classifications  required  to  use  the  Dewey  system  with  all 
its  ramifications. 


A  Reply   to    Review   of   "Engineering 
of  Shops  and  Factories" 

Sir — The  review  of  my  booli,  "EnKlneerinK  of  Shops  and 
Factories,"  printed  In  "EnKlneerlng  News,"  of  Feb.  13,  1913, 
states: 

It  contains  also  some  chapters  on  location  and  planning, 
and  on  certain  items  of  equipment,  such  as  heating  and  light- 
ing, air  washing,  sewerage,  etc.  But  in  examining  these 
chapters  It  becomes  evident  that  the  subjects  are  not  the 
author's    own,    etc. 

This  statement  is  misleading  and  might  give  the  impres- 
sion that  I  have  used  the  writings  of  others  without  giving 
credit.  The  fact  Is  that  material  for  several  chapters  on  shop 
equipment  was  supplied  by  specinllstH  in  certain  lines,  whose 
names  ar,  given  in  my  book.  Furthermore,  thfl  fact  that 
these  chapters  were  written  by  specialists  Is  particularly 
emphasized  In  my  preface,  and  special  value  Is  claimed  for 
the  book   on   that   account. 

11.   n.    TYTltKVAAj. 

Kvanston.    Til.   Mar.    7,    1913. 

fTho  "(•)(■."  whi<h  Mr.  Tyrrell  omits  in  the  foregoing 
quotation  wa.a:  "and  that  in  compiling  lie  Iimm  missed  com- 
pleteness and  in  many  instances  correctness,"     Wc  de- 


clared that  some  of  the  "subjects,"  not  the  language  and 
mode  of  presentation,  were  not  the  author's  own. 

The  most  striking  example  in  the  book  of  lack  of 
mastery  of  a  subject  appears  to  be  the  chapter  on  "Drain- 
age of  Industrial  Plants" — which  the  author  specifically 
credits  to  himself  in  a  footnote.  This  chapter  forcibly 
illustrates  the  pitfalls  which  beset  the  author  or  com- 
piler who  goes  too  far  outside  his  own  field.  Since  ali- 
too  many  authors  go  astray  in  this  fashion,  to  the  injury 
of  publisehers  and  readers  alike,  we  exhibit  some  of  the 
many  glaring  faults  in  this  chapter.  This  we  will  do 
solely  by  quotations,  which,  with  the  aid  of  blaekfaced 
tvpe  of  our  own  using,  speak  for  themselves: 

[P.  2S6.  on  Water  Closets.]  They  should  have  a  tight 
valve  and  a  double  water  seal,  with  water  enough  under  the 
seat  for  immediate  disinfection. 

[P.  290.  on  The  Drainage  of  Plants.]  As  a  stream  flows 
on.  its  velocity  %vili  increase,  anil  conseuiiently  Its  vulume 
wiii  diminlKli.  Therefore  a  pipe  running  full  at  its  upper 
end.   may  receive  a  large  quantity  more  during  its  course. 

[291,  on  Ventilation  of  Sewers.]  In  the  city  of  Windsor, 
England,  in  1S56,  a  case  of  typhoid  fever  was  discovered. 
From  lack  of  proper  sewer  ventilation,  the  foul  and  poison- 
ous gases  from  the  fecal  matter  of  this  one  patient,  rising 
through  forced  and  siphoned  traps,  caused  the  death  of  no 
less  than  450  other  persons,  all  of  whose  houses  without 
exception  were  connected  with  this  sewer.  Windsor  Castle, 
having  its  own  drain,  escaped.  In  another  city,  the  breaking 
out  of  typhoid  fever  in  the  higher  parts  of  the  town  while  the 
lower  portions  remaineii  untouched  was  considered  a  mystery 
until  it  was  found  that  the  sewers,  not  being  properly  ar- 
ranged, allowed  the  poisonous  gases  to  rise  to  the  higher 
parts  of  the  system,  where  they  escaped  and  spread  the 
germs  of  disease.  In  this,  as  in  many  other  cases,  the  com- 
munity was  stirred  to  action  only  by  the  cruel  hand  of 
pestilence. 

(Pp.  293-4,  on  Pneumatic  System.]  All  elements  have  been 
called  upon  as  aids  in  the  drainage  of  communities,  including 
water,  dry  earth  and  nshes,  and  now  the  aid  of  compressed 
air  is  used  in  removing  refuse  from  buildings.  On  account 
of  its  comparatively  recent  ilisoovery.  this  system  is  but 
little  used,  but  in  Holland  and  .\ustria  where  it  has  been 
tried,  good  results  have  been  obtained.  It  is  to  the  research 
and  ingenuity  of  a  Dutch  engineer  that  the  world  is  in- 
debted for  the  discovery  of  a  system  which  has  been  de- 
clared as  the  sneatest  modern  invention  In  sanltnry  Nclence. 
•  ♦  •  •  •  As  the  sewage  at  the  final  depot  is  run 
through  sieves,  and  evaporated  for  use  as  fertilizer  •  •  • 
•  •  •  the  income  from  the  sale  of  the  product  soon  pays 
for   the   extra   cost   of  construction. 

[P.  294,  on  Conservation  of  Sewage.]  With  the  water  sys- 
tem, refuse  run  into  the  lakes  or  ocean  is  lost,  as  far  as  the 
I)reMent  era  of  the  world   is  concerned.      •      •      •      •      • 

Hy  discharging  its  sewage  into  a  lake  or  waterway,  a  city 
of  100.000  loses  annually  no  less  than  $70,000.  Assuming  the 
present  population  of  the  United  States  to  be  90,000,000  the 
nation  loses  annually  from  this  waste  $60,000,000  to  $70.- 
noii.uo. 

At  Coventry,  England,  the  liquid  sewage  Is  rendered 
harmless  by  mixing  it  with  sulphate  of  alumina.  •  •  •  •  • 
The  solid  matter  from  the  sewer,  after  being  si'parated 
from  the  liquid,  is  dried  and  sold  as  a  fertilizer  for  the 
land.  In  order  that  the  dlNehnrgi*  vnay  lie  mtvre  eofiloiiN  va- 
rii»UM  Htornge  tniil^M  hiive  l»e<'n  ilevlsetl.  no  tliiit  when  n  flow 
■leeurs   it    iilll    lie   dlsiirrsed    fiver   ii    greater   urea    iif    Innd, 

.\rioth.r  niilhod  of  ttewage  ili.spc.Mal  is  ili.a  of  ignition. 
The  iireelpltnled  sewage  la  first  run  Into  shallow  pits  where 
it  Is  partially  dried,  after  which  It  is  burned  In  large  kilns. 
This  method,  although  producing  no  revenue  from  the  waste, 
and  on  the  other  hand  creating  some  expense,  has  the  ad- 
vantage of  immediately  and  thoroughly  destroying  the  source 
of  disease,  which  is  far  better  than  storing  up  'Vaporated 
excreta  with  the  expectation  of  selling  it,  and  the  liability  of 
spreading   sickness    throughout    the    country. 

fConciiision.    p,     29(1]       From    the    nlinve    It    nppenrs     thst 

large     mnniifnetnrirM     Insteinl     of    li rrlng    rnnstant     exprnar 

for  (lie  dUposnl  of  Hewngr  enn  ciiUMe  II  to  lie  II  source  nf 
revenue,  :iTid  sti'.iiinH  may  rontlniii'  pui.-  iind  clean  Inst. -ad  of 
being  polluted  as  they  so  often  are  with  dyes  and  refuse  from 
shops   and   mills. 

It  is  only  fair  tn  say  that  the  chapter  on  "Drainage" 
appears  to  be  the  worst  example  in  Hie  book  of  "subjects" 
wbicli  lire  "not  Ibi'  author's  own." — En.] 
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English   for  Engineers 

i;rv  i,u.,l    I. J     II.    r.    UKIOITKNHAi'll' 

A  HANDBOOK  OF  KNOI.ISH  FOR  KNGI NKWllS — By  Wilbur 
Owen  Sypherd,  Proffssor  of  KnKllsh  in  Orlaware  OoUeee. 
Chicago  and  New  Yoi-lt:  Scott.  Foresmau  &  Co.  Flexible 
leather;    4x7    In.;    pp.    314.      $1.50. 

Attractively  bound  In  black  leather,  with  rounded  coimrs, 
and  of  convenient  pocliet  size,  Syphcrd's  "Handbook  of  Knff- 
llsh  for  Entrlneers."  In  its  outward  appearance  well  bears  out 
the  suggestion  of  its  name.  Its  contents  are  Intended  to  be 
"of  practical  assistance  to  engineers  in  college  classes  and  in 
the  early  years  of  professional  life."  The  author's  modest 
aim  should  easily  be  fulfilled  by  the  book.  In  preparation  for 
his  task  he  has  faithfully  read  the  literature  available  on  the 
subject,  and  his  book  bears  evidence  of  painstaking  care. 
While  his  strength  has  lain  in  compilation  and  selection 
rather  than  in  origination.  Prof.  Sypherd  has  made  a  useful 
contribution  in  a  field  that  is  rapidly  increasing  In  import- 
ance. 

The  book  contains  five  chapters,  devoted  respectively  to 
General  Problems  of  Engineering  Writing,  Mechanical  De- 
tails Common  to  the  Various  Forms  of  Technical  Writing, 
Business  Letters,  Reports,  and  Articles  for  Technical  Journals. 

The  first  chapter  is  chiefly  remarkable  for  its  direct  and 
simple  approach  to  the  problems  of  technical  writing.  The 
author  here,  as  generally  elsewhere  in  the  book,  avoids  the 
usual  formal  terms  of  rhetoric.  In  the  second  chapter  are 
included  directions  for  the  use  of  abbreviations,  punctuation 
marks,  capital  letters,  etc.  To  engineers  who  desire  a  little 
strengthening  of  their  English  these  two  chapters  are  likely 
to    be    most    serviceable. 

The  chapter  on  business  letters  brieliy  states  the  main 
principles  governing  successful  business  correspendence  and 
supplies  examples  of  good  and  bad  usage.  One  important 
omission  may  be  noted  here.  Modern  business  correspond- 
ence has  become  so  voluminous  that  means  of  securing  spe- 
cial emphasis  are  frequently  necessary.  Mention  of  some  of 
these  might  well  have  been  included  in  the  chapter.  It  may 
be  remarl<ed.  too,  tn  passing  that  the  author  gives  his  sanc- 
tion to  the  objectionable  "Respectfully"  (without  the  "yours") 
for  use  in   the   close   of  a  letter. 

In  the  next  chapter  engineering  reports  receive  what,  so 
far  as  the  reviewer's  knowledge  goes,  is  their  first  systematic 
rhetorical  treatment.  The  author  discusses  the  general  es- 
sentials of  reports;  then  gives  more  fully  the  requirements 
of  reports  on  tests,  reports  on  inspection  work,  and  periodical 
reports,   with  examples   of  each  kind. 

To  such  faithful  readers  of  engineering  periodicals  as  per- 
use the  book-review  columns,  doubtless  the  final  chapter,  on 
Articles  for  Technical  Journals,  will  have  more  than  a  passing 
interest.  Dividing  his  subject  into  Short  Articles  and  Longer 
Articles,  Prof.  Sypherd  includes  under  the  former  head  edi- 
torials, summaries  and  abstracts,  book  reviews  and  explana- 
tions of  new  inventions.  Not  to  dwell  upon  the  unpedagogical 
and  illogical  order  in  which  these  are  presented,  it  is  note- 
worthy that  the  author's  main  generalization  on  editorial 
writing  is  unwarranted  either  by  current  editorial  practice 
or  by  the   examples   he   himself  cites.      He  says: 

Following  the  practice  of  most  editorial  writers,  he  (the 
student)  should,  as  a  rule,  express  the  main  point  or  the  gen- 
eral thought  of  his  paragraph  in   the  first  sentence. 

In  both  this  dictum  and  throughout  his  discussion  of  tech- 
nical journalism,  the  author  does  not  sufficiently  recognize 
the  increasing  importance  in  present-day  journalism  of  fact- 
statements. 

The  last  chapter  of  the  book,  in  short,  is  likely  to  be  least 
satisfactory  to  both  student  and  practicing  engineer.  It  is 
subject  to  one  other  criticism,  which  applies  more  or  less 
throughout  the  book.  Of  the  85  pages  which  this  cliapter  con- 
tains, some  75  are  devoted  to  examples.  In  a  book  which  pur- 
ports to  be  a  handbook,  such  copious  use  of  illustrative  ma- 
terial would  be  justifiable  only  if  it  were  elsewhere  scarce. 
But,  of  course,  good  examples  of  technical  writing  are  to  be 
found  today  in  every  issue  of  nearly  every  first-rate  technical 
Journal.  Furthermore,  the  articles  selected,  with  possibly  a 
single  exception,  have  little  general  or  permanent  value. 
"Thawing  Pipes  by  Electricity,"  for  instance,  may  be  well 
worth    while    as    a    timely    article,    but    neither    its    rhetorical 

•Instructor  in  English,  Enginering  Department,  University 
of  Michigan,   Ann  Arbor,  Mich. 


form  nor  IIh  content  value  JuHtlfles  It8  IncIUBlon  In  an  engi- 
neer's  handbook. 

But  that  the  autlirir.  In  a  lli'ld  where  8o  much  pioneer  work 
remains  to  be  done,  has  ocr  uHlonaily  mlHsed  the  right  path, 
Ls  easily  condoned.  The  book  should  prove  useful  In  higher 
engineering  classes,  and  doubtlcsH  will  find  a  place  on  the 
reference    shelves    of    many    progresBlve    engineers. 

With  a  view  to  the  former  use,  the  author  ha8  supplied. 
In  connection  with  the  various  chapters,  assignments  foi 
composition  work.  Apiiendlces  contain  further  useful  peda- 
gogical material.  Including  a  bibliography  of  the  subject.  The 
bibliogr.ti)hy  includes  references  on  contracts  and  Bpeclfica- 
tions,  but  In  the  book  proper  thi-re  is  only  casual  mention  of 
these   subjects. 


FORP:sTRY  in  new  England— a  Handbook  of  Eastern 
Forest  Management.  By  Ralph  (L'hipman  Hawley,  Assist- 
ant Professor  of  Forestry,  Yale  University,  and  Austin 
Foster  Hawes,  State  Forester  of  Vermont  and  Professor 
of  Forestry,  University  of  Vermont.  New  York:  John 
Wiley  &  Sons.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6x»M!    In.;   pp.   474;   140   text   illustrations.     $3.50.   net. 

There  is  reason  for  congratulation  in  the  fact  that  forestry 
In  the  United  States  has  made  suflicient  progress  to  warrant 
the  publication  of  a  book  devoted  to  "the  specific  forestry 
problems"   of  one   section   of  the    country. 

The  volume  before  us  deals  first  with  forestry  In  general 
and  then  takes  up  forest  conditions,  practices  and  possibilities 
in  New  England.  Much  of  Part  11  is  applicable  to  consider- 
able portions  of  New  York.  New  Jersey.  Pennsylvania  and 
southeastern  Canada,  while  Part  I  is  of  general  application^ 
although  for  complete  treatment  the  authors  refer  thelf 
readers    to   other   and    more   extended   works. 

Confining  our  further  remarks  chiefly  to  Part  II.  New  Eng- 
land Forests  and  Their  Management,  we  note  that  the  authors 
first  review  briefly  the  original  forests  of  New  England  and 
their  early  development  and  also  present  forest  conditions. 
Having  divided  New  England  forests  into  four  regions — 
Spruce,  Northern  Hardwoods,  White  Pine  and  Sprout  Hard- 
woods-— each  region  is  taken  up  In  detail.  The  main  heads 
here  employed  are  General  Considerations;  Forest  Types; 
Methods  of  Handling  the  Forests  (of  each  type);  Logging 
Methods;  Market  Conditions;  Industries  (using  lumber,  etc.): 
Character  of  the  Land  and  Ownership;  and  Forest  Protection. 
Two  folding  maps  show  the  location  of  the  four  regions  and 
also  the  railuays  v/hich  serve  them.  These  four  chapters 
contain  a  large  amount  of  practical  information,  useful  alike 
to  students  of  forestry  and  to  present  or  prospective  owners 
of  forest  lands  (actual  or  potential)  in  New  England  and  its 
adjacent  territory. 

Particularly  interesting  in  this  and  other  sections  of  the 
book  are  the  facts  and  opinions  regarding  the  availability  of 
large  areas  of  New  England  lands  for  forest  improvement 
and  for  afforestation  by  city  people  who  wish  to  own  farms 
in  the  country,  either  for  summer  use  or  as  retreats  after 
their  active  business  careers  are  ended.  Such  persons  will 
find  forestry  less  exacting  than  farming,  both  in  point  of 
continuous  supervision   and  drain   upon  the   purse. 

A  chapter  on  The  Progress  of  Forestry  in  New  England 
presents  a  systematic  review  of  what  has  been  done  up  to 
1912  by  each  of  the  six  states.  While  much  remains  to  be 
done,  it  is  a  pleasure  to  note  how  good  a  beginning  has  been 
made  in  most  of  the  states  and  that  each  state  is  doing  some 
forestry   work. 

A  brief  final  chapter  deals  with  possible  forest  yields  un- 
der proper  management.  An  appendix  contains  some  sta- 
tistics of  forest  fires,  a  brief  bibliography  and  40  pages  of 
tables  for  finding  volumes  of  logs,  the  growth  of  individual 
trees,    and   the   yields   of  whole   stands   or   forested   areas. 

The  book  should  stimulate  forestry  work  in  New  England 
and  deserves  a  wide  circulation  there  and  in  adjacent  dis- 
tricts. The  halftone  illustrations  are  notable  for  choice  of 
subjects  and  for  the  high  character  of  the  original  photog- 
raphy,  the  engraving  and  the  presswork. 


WIRELESS   TELEGRAPHY    AND   TELEPHONY'   SIMPLY   EX- 
PLAINED— A     Practical      Treatise      Embracing     Complete 
and    Detailed    Explanations    of    the    Theory    and    Practice 
of   Modern    Radial    Apparatus   and    Its   Present   Dav   Appli- 
cations.   Together    with    a    Chapter    on    the    Possibflities    of 
Its    Future    Development.      By    Alfred    P.    Morgan.    Editor 
Mechanical     and     Electrical     Department     of     the     "Bov's 
Magazine."    author    of    "Wireless    Telegraph    Construction 
for  Amateurs."     New  Y'ork:  The  Normnn   W.   Henlev  Pub- 
lishing Co.     Cloth;  5X7H  in.;  pp.  154;  15S  illustrations.    $1. 
The  book  contains  a  good  deal  of  valuable  information   on 
wireless    apparatus    and    operation    with    a    large    amount    of 
speculation    as    to    future    developments.      While    not    in    any 
sense    a    scientific    work    nor    entitled    to   be    called    a    practi- 
cal  treatise,   the  book   should  prove   of  interest   to  many  who 
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desire  simply  a  little  non-technical  information  concerning: 
recent  scientific  advances. 

A  number  of  the  conventional  circuit  diagrams  shown  in 
various  parts  of  the  book  might  interest  the  amateur  oper- 
ator. A  creditable  attempt  is  made  to  explain  by  simple 
analogies  the  theories  of  detectors,  resonant  circuits,  tuning^. 
couplings  and  directive  siginaling.  and  the  principal  pieces 
of  wireless   apparatus   in   common   use   are  described. 

The  book  gives  a  wrong  impression,  more  by  implication 
than  by  positive  statement,  of  the  present  importance  of 
wireless  telephony.  Much  has  been  actually  accomplished  in 
this  field  in  the  way  of  perfecting  sending  and  and  receiving 
apparatus,  but  for  the  lack  of  an  adequate  selective  de- 
vice, the  wireless  telephone  is  still  about  as  far  from  com- 
mercial   applicability    as    it    ever    was. 

Perhaps  the  feature  of  the  book  which  stands  out  most 
prominently  is  the  large  extent  to  which  It  is  illustrated. 
It  is.  a  matter  for  regret  that  more  attention  is  not  paid  by 
technical  writers  in  general  to  the  use  of  pictorial  de- 
scriptions. 

Measuring  Electrical    Resistance 

Reviewed  by  C.  H.  SHARP* 

METHODS  OF  MEASURING  ELECTRICAL  RESISTANCE— 
Edwin  F.  Xorthrup.  Ph.  D..  M.  A.  I.  E.  E.  New  York  and 
London:  MrGraw-Hill  Book  Co.  Cloth:  6x9  in.:  pp. 
xiii   +   3S;):   15f|5   text   illustrations.      $4   net. 

When  a  book  on  a  restricted  field  in  electrical  measure- 
ments, such  as  the  measurement  of  electrical  resistance,  is 
announced,  it  is  likely  to  raise  a  question  as  to  whether  there 
is  sufllcient  material  in  this  subject  alone  to  justify  a  book 
being  written  on  it.  The  present  work,  which  extends  to 
nearly  400  pages,  is  a  sufficient  answer  to  that  question,  and 
is  furthermore  a  striking  evidence  of  the  great  extent  to 
which  the  science  of  electrical  measurements  has  been  car- 
ried. 

The  measurement  of  electrical  resistance  in  an  especial 
way  demands  an  extended  treatment,  because  measurements 
of  resistance  occupy,  in  the  present  state  of  the  art.  a  funda- 
mental position  among  electrical  measurements.  Not  only  is 
resistance  one  of  the  three  factors  of  Ohm's  law,  but  it  Is 
In  practice  one  of  the  two  which  lie  at  the  basis  of  all  elec- 
trical measurements.  Current  strength  is  a  derived  quantity, 
the  standard  resistance  and  the  standard  cell  furnishing  the 
means  for  Its  measurement. 

This  work  treats  of  the  measurement  of  resistance  in 
practically  all  of  its  phases.  The  treatment  is  essentially 
practical,  there  Is  a  marked  and  very  welcome  absence  of 
mathematical  gymnastics  and  a  decided  leaning  toward  sim- 
ple and  common-sense   treatment. 

The  author  starts  out  with  a  very  excellent  treatment  of 
the  subject  of  accuracy,  of  the  question  of  relative  errors 
and  of  the  necessity  of  forming  a  discriminating  Judgment  as 
to  the  relative  importance  of  quantities,  and  as  to  the  ac- 
curacy required  In  various  factors.  The  theory  of  errors  is 
discussed  In  a  simple  and  adequate  manner. 

Next  are  taken  up  the  voltmeter  methods  of  measuring 
resistance.  Including  one  method  original  with  the  author. 
In  this  chapter,  as  In  all  the  following  ones,  numerical  ex- 
amples are  given,  mostly  from  practical  experiments,  which 
Illustrate  the  application  of  the  methods,  and  which  indi- 
cate their  limitations  and  their  accuracy.  This  feature  of 
the  book  Is  most  commendable. 

A  single  paragraph  is  given  to  direct  reading  Instruments 
for  the  measurement  of  resistance,  these  being  classed  as 
"ohmmeters  and  meggers."  To  the  reviewer  It  seems  un- 
fortunate that  the  principle  of  the  latter  class  of  Instruments 
Is  not  more  fully  explained,  particularly  since  the  so  called 
"megger"  Is  not  the  only  deHectlon  Instrument  which  Is  di- 
rect reading  In  ohms.  Thi'  explanation  that  these  are  In- 
struments rathi-r  than  methods  of  measurement  seems  hardly 
adequate.  In  view  of  much  that  follows.  The  principle  of 
these  instruments  la  due  to  Maxwell,  and  the  modern  types 
have    a    considerable    commercial    Importance. 

Null  methods  are  next  discussed,  the  differential  galvano- 
meter being  treated  and  the  various  forms  of  bridges.  The 
WheatHtonc  bridge  Is  considered  In  great  detail,  the  Cary- 
Foster  bridge  being  rightly  treated  us  a  Wheatslom-  bridge 
With  mechanical  aceessorleH  which  serve  for  switching  pur- 
poses. The  arrangement  of  resistance  boxes  Is  taken  up  In 
detail.  greH<  atti-ntl'in  being  paid  to  the  method  of  con- 
necting colls.  It  might  be  objected  that  this  does  not  come 
under  the  head  of  methods  of  resistance  mensuremi'nt,  but 
criticism    Is  disarmed   by   the   fact   that    the   matter   treati'd   of 
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is   valuable    and    pertinent   and    that    the   author    speaks    with 
authority. 

In  considering  methods  of  measuring  low  resistance,  th"^ 
author  takes  up  first  those  which  are  available  for  the 
measurement  of  the  resistance  of  a  continuous  coriuctor 
carrying  a  current,  such  as  a  busbar  or  as  an  underground 
pipe  through  which  a  stray  current  is  flowing,  and  proceeds 
next  to  a  discussion  of  the  Kelvin  double  bridge.  This 
bridge  method  which,  not  many  years  ago,  was  but  little  knoWii 
in  practice,  has  come  to  have  a  recognized  and  very  important 
place  in  englnnering  measurements.  It  is  treated  in  a  very 
clear  and  adequate   way. 

Commercial  conductivity  measurements  are  next  taken  up 
and  commercial  apparatus  is  considered.  The  treatment  here 
would  be  more  complete  if  the  method  which  is  in  use  at 
the  Electrical  Testing  Laboratories  were  described.  This 
method  consists  briefly  in  the  use  of  fixed  conductivity  stand- 
ards of  copper,  with  which  the  resistance  of  a  measured 
length  of  the  unknown  sample  is  compared.  The  measured 
length  is  so  chosen  in  relation  to  the  weight  per  unit  length 
of  the  sample,  that  if  the  sample  has  100 '/^  conductivity,  its 
resistance  will  be  equal  to  that  of  the  standard.  Using  a 
Kelvin  double  bridge,  a  comparison  of  the  relative  resistance 
of  the  standard  and  of  the  measured  length  of  the  sample  is 
made,  and  the  result  shows  the  percentage  conductivity  di- 
rectly- 
High  resistance  measurements  by  deflection  and  by  loss 
of  charge  are  adequately  treated  and  the  theory  of  galvano- 
meter shunts  is  taken  up  at  this  point.  In  this  connection 
also  the  peculiarities  of  cables  with  respect  to  time  of  charge, 
etc.,  are  discussed. 

A  relatively  new  type  of  resistance  measurements  is  next 
considered;  namely,  the  measurement  of  resistance  of  con- 
ductors with  alternating  currents  flowing  through  them. 
Alternating  current  resistances  are  particularly  important  In 
the  case  of  conductors  composed  wholly  or  partly  of  iron, 
such   as  steel   cored  wire,    railway   rails,   etc. 

Further  chapters  discuss  the  practical  questions  of  the 
resistance  to  earth,  of  electric  distribution  systems,  as  meas- 
ured with  the  power  on.  The  measurement  of  the  resistance 
of  electrolytes  is  discussed,  and  a  long  chapter  is  devoted  to 
the  theory  of  the  location  of  faults  in  cables.  The  latter 
subject  Is  treated  in  a  very  practical  way  with  adequate  dia- 
grams and   numerical   examples. 

The  book  concludes  with  a  discussion  of  the  measurements 
of  the  resistance  of  resistance  thermometers  and  with  gen- 
eral considerations  as  to  the  construction  of  standards  and 
as   to  the   behavior  of   galvanometers. 

In  the  Appendix,  various  useful  data  are  given,  not  the 
least  valuable  of  which  are  collections  of  constants  of  gal- 
vanometers of  different  types  and  different  makes,  and  of  the 
resistivity   of   various    elements   and    alloys. 

A  book  of  this  character  demands  close  attention  on  the 
part  of  the  reader.  Anything  which  distracts  the  attention 
needlessly  is  a  detriment.  It  may.  therefore,  be  asked 
whether,  in  view  of  the  present  common  usage  in  spelling, 
the  total  efficiency  in  the  use  of  language  In  this  book 
would  not  have  been  greater  If  the  word  "through"  had  been 
spelled  In  the  usual  manner  rather  than  In  a  way  dear  to 
the  hearts  of  spelling  reformers  but  annoying  to  the  old- 
fashioned  reader  who  resents  textual  Idlosyncracles  which 
Interrupt  the  continuity  of  his  train  of  thought.  Is  a  se- 
riously intended  textbook  any  proper  place  foi'  the  exploita- 
tion of  orthographic  experiments  anywa.v?  Apart  from  this 
blemish  the  reviewer  has  nothing  but  commendation  for  the 
mechanical   makeup   of   the   book. 

It  may  be  said  in  conclusion  that  the  book  is  of  a  very 
practical  character  and  commends  itself  highly  to  engineers 
whose  work  brings  them  Into  touch  with  resistance  prob- 
lems. The  long  experience  which  the  author  has  had,  both 
as  a  designer  and  user  of  electrical  Instruments,  enables  him 
to  speak  with  peculiar  authority  and  with  much  common- 
sense  on  the  various   topics   which  he  has  treated. 


THE  CURTIS.S  AVIATION  HOOK— l!y  Clenn  H.  Curtiss  and 
Augustus  Post.  With  Chapters  by  Captain  Paul  W.  Beck. 
U.  S.  A.,  Lieutenant  Theodore  G.  Ellyson,  U.  S.  N.,  and 
Hugh  Robinson.  New  York:  Fredi'riek  A.  Stokes  Co. 
Cloth:  6x7  In.;  pp.  x  -i-  307;  numerous  illustrations.  $I.3S, 
net. 

This  Is  surely  a  Curtiss  book.  It  Is  Curtiss  from  cover 
to  cover — the  Curtiss  story  as  told  by  himself  and  as  told  by 
others.  Mr.  Post  first  tells  of  Curtiss'  life,  his  lM>yhood  day», 
his  speed  mania  and  how  It  all  led  him  Into  the  manufacture 
of  motor-cycles,  and  how  this  In  turn  got  him  Into  touch 
with    T.    S.    Baldwin,    of   dlrlglhle-ballonn    renown. 

Prom  this  |iip|nt  on  Mr.  Curtiss'  Interest  In  nfroplams  Is 
dlscuHsed  by  himself.  He  modi'stly  speaks  of  his  own  work 
In  collaboration   with   Alexander  Graham    Hell,  H.   W.   Baldwin. 
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J.  A.  n.  Macui-dy.  Llout.  Si'lfrldse  and  Mr.  Post.  It  1h  an  In- 
ttnstlnK-  narrative.  compollinK  In  Its  simplicity,  directness, 
and  vividness,  e.speolally  where  Mr.  Curtlss  tells  of  his  races 
aliroad.  His  love  for  fast  travel  shows  Itself,  but  the  reader 
n'et.i  the  Impression  also  that  he  Is  now  leaving  that  behind 
him  for  his  greater  di'llKht  in  making  various  machines  that 
win  travel  fast,  and  in  surmounting  all  the  possible  obstacles 
to  their  dependable  operation. 

Curtlss  tells  his  own  story  of  the  development  of  the  hy- 
dro-a6roplane  which  has  now  reached  the  staKe  of  a  feasible 
liind-water  flyinR  boat.  Capt.  Paul  Beck,  U.  S.  A.,  and  I.,leut. 
T.  G.  EUyson.  U.  S.  N.,  who  were  among  the  officers  detailed 
for  instruction  and  duty  under  Mr.  Curtlss,  have  contributed 
chapters  on  the  use  of  the  aeroplane  in  the  army  and  navy. 
Capt.  Beck  gives  a  somewhat  theoretical  discussion  of  its 
military  aspects:  Lieut.  EUyson  performs  a  similar  task,  but 
adds  a  little  on  the  life  in  1911  at  the  San  Diego  experimental 
station  where  most  of  the  development  work  was  done  on 
the  hydro-aeroplane.  There  are  various  chapters  on  ama- 
teur work  In  learning  to  fly.  and  on  the  detailed  construction 
of  the  Curtiss  machine.  Most  of  these  are  by  Mr.  Curtlss, 
but  a  few  are  by  his  associates. 

The  role  played  by  Mr.  Post  in  this  work  is  worthy  of 
passing  mention.  When  the  publishers  feel  that  some  refer- 
ences to  Mr.  Curtiss  and  his  work,  which  his  own  modesty 
conceals,  are  needed,  then  the  tale  is  told  by  Mr.  Post,  either 
In  an  interjected  chapter  or  as  a  footnote.  Mr.  Post's  con- 
tributions show  on  their  face  a  Boswellian  character.  He 
seems  to  have  industriously  collected  newspaper  clippings 
about  his  most  interesting  chief,  and  have  noted  down  in  an 
ever-present  notebook  Mr.  Curtiss*  remarks  at  the  theater 
and  in   his  bath. 

A    German     Pocket     Book    for 
Sewerage  Engineers 

Reviewed    by    EMIL   KUICHLING* 

TASCHENBUCH  FUER  KANALISATIONS-INGENIBURE — By 
Dr.-Ing.  K.  Imhoff.  Drawings  by  O.  Bernards.  Second 
edition.  Munich  and  Berlin:  R.  Oldenbourg.  Cloth:  414X 
6%  in.:  pp.  29:  16  pp.  of  diagrams.  Marks,  2.80. 
A  brief  compendium  of  the  principles  of  sewerage  and 
sewage  disposal  is  presented  in  the  small  space  indicated 
above.  Each  subject  is  discussed  in  comparatively  few 
words,  and  wherever  possible  reference  is  made  to  the  dia- 
grams which  represent  the  underlying  mathematical  and  phy- 
sical data.  These  diagrams  relate  to  the  prospective  increase 
of  population  in  a  community,  the  rainfall,  runoff,  size  of 
sewer  section,  and  the  mean  velocity  and  discharge  for  differ- 
ent depths  of  flow  in  twelve  sections  of  different  shape.  The 
diagrams  in  the  latter  series  are  novel  and  ingenious,  as  every 
form  of  cross-section  considered  is  expressed  in  terms  of  a 
circle  whose  diameter  Is  equal  to  the  maximum  width  of  the 
given   section. 

It  is  obvious  that  a  complete  review  of  this  publication 
would  require  much  more  space  than  is  here  available,  and 
hence  only  a  few  of  the  Important  features  of  sewer  design 
will  be  considered.  Diagram  3  exhibits  the  relation  between 
-'  maximum  intensity  of  rainfall,  expressed  in  liters  per 
hectare  per  second,  and  Its  duration  in  minutes,  as  observed 
•  the  Emscher  drainage  district.  The  equation  of  the  curve 
showing  this  relation  in  the  case  of  a  municipal  sewerage 
system  is  not  given,  but  the  writer  has  deduced  It  approxi- 
mately as   follows: 
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Where  (i)  is  the  expected  maximum  intensity  of  rainfall,  ex- 
pressed in  depth  in  inches  per  hour  (or  cubic  feet  per  acre 
per  second),  and  (t)  is  the  duration  of  such  intensity  in  min- 
utes. This  shows  that  for  (t)  =  10.  30.  60  and  120  minutes. 
'  values  of  (I)  adopted  for  said  district  are  respectively  = 
1.31.  0.87.  0.64  and  0.47  In.  per  hr.  It  may  be  noted  that  these 
values  of  (i)  are  very  much  smaller  than  those  which  have 
been  observed  to  occur  In  our  New  England  and  Middle 
States. 

Diagram  4  exhibits  the  approximate  relation  between  the 
runoff  in  liters  per  hectare  per  second  reaching  the  sewers, 
and  the  magnitude  of  the  municipal  drainage  area  In  hec- 
tares. Three  curves  are  given,  referring  respectively  to 
densely  built-up  districts  with  good  grades,  to  average  condi- 
tions, and  to  sparsely  built-up  districts  with  flat  grades:  but 
their  equations  are  omitted,  and  the  writer  has  deduced  the 
following    approximate    expressions    from    the    given     curves: 

tl)    For    densely    built-up    areas    q    =    .    (2)    for    average 
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the  sewer  In  cubic  feet  per  acre  per  Becond.  and  (A)  la  the 
area  of  the  slvon  sewer  district  In  acres.  (The  fractions  fol- 
lowing (A)  are  exponents).  These  expressions  are  IntcrestlnK, 
as  they  exhibit  the  principle  on  which  the  author  computes 
the  volume  of  storm-water  to  be  provided  for  In  sewers.  No 
proof  of  the  correctness  of  these  curves,  however.  Is  offered, 
and    hence   further   comment   Is  excluded. 

For  computing  thi-  mean  velocity  and  discharge  In  a.  given 
sewer  cross-section,  the  author  uses  an  abbreviation  of  the 
Kutter  formula  commonly  adopted  by  (Jerman  and  French 
engineers.  Reduced  to  measure  In  feet,  this  formula  is  ap- 
proximately: 


/m..5«x/-r_x 
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in  which  the  degree  of  surface  roughness  Is  n  =  0.0135.  and 
the  factors  (r)  and  (s)  have  their  usual  significance.  No 
comment  on  this  convenient  abbreviation  of  a  cumbersome 
formula  Is  required,  except  to  remark  that  In  sewer  work  Its 
use  win  give  as  trustworthy  results  with  a  given  value  of 
(n)    as    the    unabbreviated    formula. 

Diagram  15  exhibits  the  relation  between  the  diameter 
and  the  cost  per  unit  of  length  of  furnishing  and  laying  sewer 
pipes  of  cast  iron,  earthenware,  cement,  reinforced  concrete 
and  large  masonry  conduits,  exclusive  of  trenching:  and  Dia- 
gram 16  shows  the  necessary  sinking-fund  charges  or  per- 
centages of  original  cost  required  with  different  periods  of 
years  and  rates  of  Interest.  Both  of  these  diagrams  are  use- 
ful for  approximate  work,  but  they  are  not  as  satisfactory 
as  tables,  which  would  occupy  no  greater  space.  In  regard 
to  the  costs  of  pipes  and  large  sewers  in  Germany,  no  com- 
ment  Is   made    as    they    do    not    apply    to    American    conditions. 

The  general  principles  of  sewage  treatment  are  tersely 
set  forth  on  pages  7-16,  and  many  valuable  data  are  given. 
Thus  In  regard  to  quantity  of  sludge  produced  in  settling 
tanks,  it  Is  stated  that  when  removed  In  freshly  deposited 
condition  from  a  filled  tank  by  pumping  or  hydraulic  pres- 
sure, the  volume  will  be  about  0.0424  cu.ft.  per  head  of  popu- 
lation per  day:  that  when  the  clarified  liquid  over  such  fresh 
sludge  is  carefully  drawn  off  Its  volume  will  be  about  0.0212 
cu.ft.  per  head  per  day;  that  when  the  sludge  is  allowed  to 
decompose  thoroughly,  as  in  a  septic  tank,  its  volume  will 
reduce  to  0.0071  cu.ft.  per  head  per  day:  and  finally,  that  in  the 
case  of  a  strictly  separate  system  of  sewerage.  Us  volume, 
when  drawn  from  a  septic  tank,  may  reduce  to  0.0035  cu.ft. 
per  head  per  day.  It  must  be  understood  that  these  figures 
refer  to  the  wet  or  liquid  condition  of  the  sludge  as  it  Is 
drawn  from  the  tank:  and  In  the  case  of  septic  tanks  they 
refer  only  to  that  portion  of  the  contents  which  is  thoroughly 
decomposed,  and  not  to  the  entire  mass  or  volume  of  sludge 
contained    therein. 

The  author  regards  septic  tanks  through  which  the  total 
volume  of  sewage  is  compelled  to  flow  as  being  antiquated 
and  applicable  only  to  small  plants.  Such  tanks  are  usually 
designed  to  have  a  capacity  of  24  hours  flow  of  sewage.  For 
larger  plants  he  urges  the  provision  of  a  sef  arate  compart- 
ment for  the  sludge  In  which  decomposition  may  proceed 
without    affecting   the    effluent    from    the   settling   chamber. 

Many  other  subjects  of  interest  in  connection  with  the 
treatment  of  sewage  are  clearly  and  concisely  presented,  thus 
making  the  book  a  very  useful  addition  to  the  library  of 
every   sewerage   engineer. 


PRACTICAL  DESCRIPTIVE  GEOMETRY — By  William  Gris- 
wold  Smith.  M.  E..  Assistant  Professor  of  Descriptive 
Geometry  and  Kinematics.  Armour  Institute  of  Technol- 
ogy. New  York  and  London:  McGraw-Hill  Book  Co. 
Cloth;    6x9   In.;    pp.    ix-t20S;    132    text    figures.      $2.    net. 

Like  other  branches  of  mathematics,  this  one  has  been  cov- 
ered by  a  number  of  excellent  treatises  which  have  recorded 
the  modern  advances  along  the  lines  of  mathematical  research 
and  drafting-room  practice.  But  this  subject,  like  almost  any 
other.  Is  capable  of  presenting  several  different  appearances, 
depending  on  the  point  of  view  of  the  Investigator:  or  In 
terms  of  descriptive  geometry  Itself,  depending  on  the  "plane 
of  projection."  It  is  easy  to  see  that  the  methods  and  ar- 
rangement of  text  which  "would  appeal  to  the  mathematician 
might  and  probably  would  be  Greek  to  the  draftsman  or  the 
student. 

The  author  of  this  book,  speaking  from  the  student's  view- 
point, makes  the  criticism  that  "in  spite  of  the  indisputable 
excellence  of  many  of  these  textbooks,  they  seem  to  have 
failed  to  arouse  the  Interest  of  the  student,  partly  by  ignor- 
ing the   practical   applications,   and   partly   by   making   only  a 
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slight  attempt  to  present  the  subject  attractively."  His  own 
aim  in  this  book,  he  explains,  is  "to  present  the  subject  to 
the  student  in  a  simple  manner  as  progressively  as  possible, 
reminding  him  constantly  of  the  relation  which  exists  be- 
tween Descriptive  Geometry  and  Practical  Drafting:  and  to 
avoid  needless  difficulty  by  using  language  and  directions  of 
the  greatest  possible  clarity."  This  aim  is  to  a  large  extent 
realized. 

The  book  is  obviously  meant  for  the  student  of  engineer- 
ing and  it  appears  to  have  found  at  least  a  partial  solution 
for  the  psychological  difficulties  referred  to  above.  It  might 
also  prove  of  interest  to  draftsmen  and  to  designers  on  sheet- 
metal  form  work,  although  it  contains  more  theory  than  is 
required   by  them. 

The  first  half  of  the  book  is  largely  devoted  to  the  elucida- 
tion of  the  fundamental  theory  and  methods,  while  the  prac- 
tical applications  are  given  in  the  succeeding  portion.  The 
sections  treating  of  Shades  and  Shadows,  Perspective  and 
Isometric  Projection  deal  with  matters  of  interest  principally 
to  architectural  students.  The  mechanical  engineering  appli- 
cations are  treated  at  length  in  the  chapter  on  Curved  Lines 
and    Surfaces. 


More  Books  on  Drawing 

Reviewed  by  ROSSITER   R.  POTTER* 

DESCRIPTIVE  GEOMETRY — In  Six  Parts.  By  William  Cal- 
vin Hoover  Slagle.  C.  E.;  Assistant  Professor  of  De- 
scriptive Geometrv  and  Drawing.  University  of  Penn- 
sylvania. New  York  and  London:  McGraw-Hill  Book 
Co  Cloth:  6 14x914  in.  $6  net,  per  set. 
Part  T.  Projections.  Pp.  94:  76  text  figures.  $1. 
Part  II.      Problems  of  the  Point,   Line  and   Plane.     Pp.    142: 

284  text  figures.      $1.50. 
Part  III.     Warped  Surfaces.     Pp.  90:  35  text  figures.      SI.  ^^ 
Part  IV.     Shade  and  Shadows.     Pp.  49;  38  text  figures.      i5c. 
Part  V.      Isometric  Drawing.      Pp.   77:    74   text   figures.     75c. 
Part  VI.      Perspective.     Pp.   95:   75  text  figures.      $1. 
ELEMENTARY      MACHINE     DRAWING     AND     DESIGN— By 
William   C.   Marshall.    M.    E.,   C.   E..    Assistant   Professor   of 
Machine    Design.    Sheffield    Scientific    School    of    Yale    Uni- 
versity:      Formerlv    .\ssistant    Professor      of     Descriptive 
Geometry    and    Drawing    in    S.    S.    S.;    M.    Am.    Soc.    M.    E. 
New    York    and     London:     McGraw-Hill    Book     Co.    Cloth, 
6^4x9%   in.:  pp.  320:  202  text  illustrations.     $3,  net. 
HOW  TO   READ   A    DRAWING — By  Vincent   C.   Getty.      Phila- 
delphia:     J.    B.    Lippincott    Co.    Cloth;    6x9    in.;    pp.    64:    61 
illustrations,  including  19   one-   and  two-page   plates.      ?i, 
net. 
A  six-volume   text   book   on   descriptive   geometry   requires 
some  explanation  and  rather  prejudices  one  against  it  at  the 
start.       The    only    clue    offered    by    the    author    is    that    this 
treatise  was  inspired  by  the  desire  to   present  a  symmetrical 
development    of    the    subject    and    avoid    the    tendency    to    ac- 
centuate   some    particular    division    at    the    expense    of   others. 
Apparently    he    has    insured    against    slighting    any    one    divi- 
sion  of   the    subject   by   making  each   the   topic   of  a  separate 
volume. 

The  divisions  chosen  as  the  topics  of  the  several  volumes 
comprise  projections;  problems  of  the  point,  line  and  plane; 
warped  surfaces;  shade  and  shadows:  isometric  drawing,  and 
perspective.  Surfaces  of  revolution  are  taken  up  in  the 
volume  on  warped  surfaces.  The  style  of  the  book  is  in 
general  of  a  formulated  type  rather  more  dry  than  the  or- 
dinary, although  beyond  criticism  in  regard  to  clearness.  In 
fact  a  careful  perusal  of  the  work  leads  to  the  conclusion 
that  in  spite  of  its  six  volumes  it  is  an  ordinarily  good 
though  somewhat  lengthy  text  book.  The  suggestion  arises 
that  a  more  reasonable  price  could  have  been  set  had  its 
545  pages  been  bound  up  In  a  single  volume,  or  at  most  In 
two  volumes,  with  no  loss  In  convenience. 

The  work  Is  not  separated  Into  chapters  but  Is  divided 
Into  portions  a  couple  of  pages  or  so  in  length  by  the  legend 
"Rcc.  1."  "Rec.  2"  etc.  The  same  abbreviation  Is  used  in  the 
table  of  contents  without  explanation  and  the  preface  is 
silent  on  this  subject.  The  reviewer's  guess  is  that  this  Is 
short  for  "recitation."  If  this  Is  correct,  the  work  Is  divided 
Into  assignments  for  each  lesson,  an  Idea  which  may  be 
worthy  of  Imitation  by  other  text-book  writers. 

Prof.  Marshall's  "Machine  Design"  Is  Intended  for  use  In 
schools  rather  than  for  home  study  without  an  Instructor. 
However,  It  might  be  of  use  as  a  handbook  by  structural 
draftsmen  or  others  having  occasion  now  and  then  to  fix 
the  proportions  of  some  machine  detail.  Rules  for  propor- 
tions arc  given  together  with  directions  for  the  conventional 
r.presenlatlon  of  rivets,  pipe  fittings,  screws  and  bolts,  keys 
and  cotters,  shaft  couplings,  stufllng  boxes,  bearing)*  and 
shaft    hang'TH.     pistons     and     piston    rods,     cross-heads,     con- 

•Shop  Engineer,  Blood  Bros.  Machine  Co..  Kalamazoo, 
Mich.;   formerly   Assistant   Editor  "Engineering  News." 


necting  rods,  engine  cranks  and  eccentrics,  pulleys  and  belt- 
ing.  spur,  bevel  and  worm  gearing,  and  globe  valves,  check 
valves,   safety  valves  and  stop  cocks. 

A  feature  distinguishing  this  from  the  general  run  of 
books  on  the  design  of  machine  details  is  the  combination 
in  one  volume  of  elementary  instruction  in  drafting,  ma» 
chine  design  and  nomenclature  of  machine  parts.  The  open- 
ir.g  chapter  covers  the  preparation  of  working  drawings,  in- 
cluding such  elementary  details  as  directions  for  erasing  and 
for  the  use  of  tracing  cloth.  The  other  chapters,  after 
equally  elementary  definitions  and  explanations  of  machine 
parts,  take  up  much  more  advanced  matters,  such  as  the 
calculation  of  pipe  diameters  for  steam  engines  and  the  de- 
termination of  the  area  of  least  opening  in  a  globe  valve. 
It  seems  strange,  incidentally,  that  in  the  chapter  on  rivets 
there  is  nothing  in  regard  to  the  calculation  of  efficiencies 
of  riveted  joints. 

The  author  has  a  marked  fancy  for  graphical  methods,  as 
is  evidenced  by  numerous  diagrams  for  finding  proportions 
of  the  various  machine  parts  considered.  Another  notable 
feature,  in  connection  with  the  problems  assigned  at  the  end 
of  each  chapter  in  the  form  of  drawings  to  be  made,  is  the 
data  on  the  average  time  required  for  doing  the  work.  Tlv 
author  states  that  these  problems  are  taken  from  test  paper 
that  have  been  in  use  for  the  past  ten  years,  which  gives 
some  weight  to  these  figures  as  time-study  data. 


Mr.  Getty's.  "How  to  Read  a  Drawing."  is  written  for 
those  absolutely  unacquainted  with  the  principles  or  methods 
of  projection  drawing.  So  far  as  can  be  judged  by  one  al- 
ready familiar  with  working  drawings,  he  has  been  fairly 
successful  in  presenting  the  subject  in  such  a  way  that  tbe 
reader  can  acquire  at  least  the  ability  to  understand  a 
drawing  with  the  minimum  of  effort  and  study.  In  the  brief 
space  of  64  pages,  the  author  succeeds  in  covering  not  only 
the  elements  of  the  method  of  representing  an  object  by  a 
drawing,  but  also  some  of  the  chief  points  of  difficulty  in  me- 
chanical, architectural  and  structural  drawing.  Doubtless  the 
best  way  to  learn  to  read  drawings  is  by  making  them  but 
for  one  who  cannot  afford  the  necessary  time  and  effort,  Mr. 
Getty's  book  will  be  most  helpful. 


AMERICAN  CITY  GOVERNMENT:  A  SURVEY  OF  NEWER 
TENDENCIES — By  Charles  A.  Beard,  .Associate  Prof.-ssnr 
of  Politics  in  Columbia  University.  New  York:  The  Cen- 
tury Co.  Cloth;  5^4x814  in.;  pp.  420;  14  illustrations.  »2, 
net. 

This  "Survey,"  we  learn  from  its  Preface,  is  addressed  "to 
students  and  citizens"  who  wish  general  information  on  "re- 
cent leading  tendencies."  It  is  designed  to  lay  stress  "on 
the  social  and  economic  functions  of  cit.v  government."  The 
author  believes  that  "the  most  fundamental  concerns  of 
cities"  are  "matters  of  state  and   national,  not  local,  control." 

In  seeking  to  realize  these  aims  and  express  these  beliefs, 
the  author  discusses  home  rule,  city  democracy,  municipal 
government  and  administration,  all  broad  and  more  or  less 
general  subjects.  He  then  takes  up  the  more  specific  prob- 
lems of  city  finance,  police,  public-service  companies,  munici- 
pal ownership,  streets,  health,  tenement-house  reform,  educa- 
tion, recreation  and  city  planning.  Appendixes  deal  stlU 
further  with  franchise  matters  and  congestion  of  population. 
A   brief  bibliography   closes  the  volume. 

As  a  review  of  various  Interesting  recent  tendencies  alonff 
the  lines  Indicated,  the  volume  Is  commendable  In  subject 
matter  and  in  mode  of  presentation.  The  chapters  on  Streets 
and  Health  (which  cover  paving,  street  cleaning,  garbage 
collection  and  disposal,  lighting,  shade  trees,  water-supply, 
sewage  treatment  and  fire  protection)  contain  many  state- 
ments which  are  sure  to  mislead  all  who  have  no  more  ac- 
curate and  discriminating  sources  of  Information.  This  Is  a 
common  fault  when  an  author  ventures  too  far  outside  his 
own  well  mastered  field  and  attempts  to  garner,  combine  and 
elucidate  the  statements  of  others  regarding  technlenl  mut- 
ters. The  results  are  all  the  worse  whiTe  one  makis  an  un- 
fortunate choice  of  guides  In  little  known  fields,  as  portions 
of  these  two  chapters  and  corresponding  books  In  the  biblio- 
graphy plainly  Indicate  was  the  case  In  several  Instances, 
Fortunately  these  chapters,  and  parllcularly  the  parts  of 
them  which  are  open  to  question,  make  up  only  a  relatively 
small   percentage  of  the  whole   volume. 


GENERAL  SPECIFICATIONS  FOR  BRIDGICS— By  J.  E. 
Grelncr.  Consulting  Engineer,  Fidelity  Hldg.,  Halllmoro, 
Md.  Part  I.  Steel  Stationary  Hrjilges.  i>?j.  28.  Part  11. 
Movable  Briilges.  Pp.  Zfi.  f'lirt  III.  Substructures  and 
Concrete  Urldges.  Pp.  39.  [Bound  separately.)  Paper; 
11x8'/!,  In. 
Bridge    specifications    from    so   experienced    a    practitioner 

aa  the  author  of  this  new  work  are  sure  to  command  careful 
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stmiy.  The  louikr  will  find  i-notiKh  InnoviUlon  botli  In  sub- 
tjiiicc  and  In  airanKement  to  fnt^uBe  his  Inteii-st  atul  In 
11. .St  cases,  we  believe,  his  hearty  approval.  The  pamphlet  on 
iii.valile  bridges  will  doubtless  rank  as  the  most  noteworthy 
of  the  three,  on  the  ground  of  novelty,  apart  from  any  ques- 
iis  of  excellence;  it  covers  a  number  of  questions  which 
have  usually  been  regarded  as  open,  and  subject  to  Individual 
juilKment.  and  makes  definite  provision  for  some  items  of 
desinn   that   have   often   been   neglected  or  glossed   over. 


The  Development  of  Oil  Flotation 
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CONCRNTRATING  ORES  BY  FT>OTATloN--BeinK  a  Descrip- 
tion and  History  of  a  Recent  MetallurKlcal  Development, 
Together  with  a  Summary  of  Patents  and  Utigation.  By 
Theodore  J.  Hoover.  A.  U.,  Leland  Stanford,  Jr..  Univers- 
ity: .M.  Inst.  M.  &  M.  London:  The  "Mining  Magazine." 
San  Francisco:  Mining  &  Scientific  Press.  Agents.  Cloth; 
li.\!l    in.;    pp.    221;    55    text    illustrations.      ?3.75. 

One  of  the  most  important  metallurgical  improvements  of 
the  present  decade  has  been  the  development  of  oil  flotation. 
For  many  years  it  has  been  known  that  great  metallurgical 
losses  were  caused  by  the  tendency  of  many  sulphide  min- 
iis  to  float  oft  on  the  water  during  the  process  of  concen- 
tration. Finely  divided  minerals  are  much  the  hardest  to 
c*>ncentrate  and  the  richest  tailing  in  ore  dressing  plants  is 
usually  that  which  is  also  most  finely  divided.  Flotation  pro- 
esses  make  possible  the  saving  of  a  large  percentage  of 
these  small   sulphide    particles,   a    thing    no   other   process   will 

Mr.  Hoover,  from  his  own  experience  and  from  a  series  of 
descriptions  by  otiiers,  has  collected  together  much  valuable 
Information  and  has  furnished  a  reliable  guide  on  this  im- 
portant  process. 

The  book  is  divided  into  12  chapters.  After  a  chapter 
each  on  histoi-y,  patents,  litigation,  theories  and  tests,  there 
are  taken  up  the  Potter-Delprat,  the  De  Bavay,  the  Elmore 
Vacuum  Flotation,  the  Minerals  Separation  and  Other  Flota- 
tion Processes,  Then  a  chapter  each  is  devoted  to  Economics 
and  to  a  bibliography.  The  descriptions  of  various  processes 
are  very  complete  and  afford  not  only  an  excellent  basis  for 
comparison,  but  will  serve  also  as  guides   to   the   practice. 

Considerable  credit  is  due  to  the  American  school  teacher, 
Miss  Carrie  J.  Everson,  Avlio  was  the  first  to  grasp  and  apply 
tile  important  fundamental  principles  of  oil  flotation  as  prac- 
ticed  today. 

Henry  E.  Wood's  verj'  clever  work  on   direct  flotation  fails 

receive  notice,  possibly  because  only  recently  ha\'e  de- 
scriptions   of    the    Wood's    apparatus    appeared. 

The  bibliography  is  excellent,  very  complete  and  will  serve 
as  a  guide  to  the  scattered  literature  of  this  very  interesting 
field  of  metallurgy.  Hoover  concludes  his  book  with  these 
words; 

As  a  demonstration  of  the  utility  of  the  Invention,  we  may 
sav  then  that  it  has  alreads-  added  to  the  world's  wealth 
nearly  1.000,000  tons  of  spelter,  100,000  tons  of  lead,  20,000,000 
oz.  of  silver  and  5000  tons  of  copper;  and  at  the  present  rate 
is  adding  200,000  tons  of  spelter,  20,000  tons  of  lead,  5,000,000 
oz.  of  silver  and  1000  tons  of  copper  yearly. 

Mr.  Hoover  deserves  the  thanks  of  metallurgists,  especially 
those  interested  directly  in  ore  dressing,  for  his  work  in  plac- 
ing, in  compact  form,  such  a  large  amount  of  important  in- 
formation   concerning   flotation    processes. 


DER  FISENBAU— Ein  Hilfsbuch  fur  den  Bruckenbauer  und 
Eisenkonstrukteur,  By  Luigi  Vianello.  Second  edition, 
enlarged  and  rewritten  by  Carl  Stumpt.  Konstruktions- 
Tngenieur  an  der  Kgl.  Technischen  Hochschule  zu  Ber- 
lin. Munchen  and  Berlin:  R.  Oldenbourg.  Cloth:  SVbxSVi 
in.;  pp.  xviii    +    6S7;  526  text  illustrations.      20   marks. 

This  revision  of  Vianello's  book  published  eight  years  ago 
is  almost  a  new  work.  The  reviser  (after  the  author's  death) 
siniplifleii  the  book  by  omission  of  the  matter  on  mathematics, 
't.-,,  whioh  is  available  in  other  handbooks,  and  the  great  am- 
plific;.iion  of  the  structural  matter.  At  present,  after  50 
pages  on  Statics,  the  woric  is  a  full  treatise  on  the  analysis 
jf  frames  and  their  elements  (and  also  beams,  columns,  re- 
inforced beams,  etc.).  There  are  also  nearly  200  pages  on  de- 
tail.s  and  designing,  but  this  phase  of  the  subject  is,  as  usual 
in  similar  works,  treated  less  efficiently  than  the  analytical 
pan.  .\  small  amount  of  matter  on  masonry  walls,  arches, 
etc.,   is  also   included. 


STATISCHE  liKHECHNtrNil  VON  TUNNEI.MAURnWEriK  — 
Urundlagen  un<l  .Xnw.-niluiig  auf  di<-  \\l<htlgHlin  iJi-luHt- 
ung.sfiiil...  Von  Dr.-lng.  (Jtto  Kommerell.  KalHcrl.  Bau- 
r.it  im  HeicliHumt  flir  dii-  Verwaltung  der  Kelch8elHi-n- 
bahneti,  Berlin:  Wilhelm  Ernst  &  Sohn.  Paper;  7x10 
in.;  pp.  HiS;  10  plates  and  H4  tixt  figures.  Geh.  12  M., 
Oeb.    13. 5U:   American   price,   $4.80   and  fS.lO.   net. 

A  serious  attempt  Is  made  In  this  work  to  provide  some 
basis  of  proportioning  tunnel  lining.  I.e.,  determining  Its  pro- 
file and  thickness.  The  factors  which  must  be  taken  Into 
account  In  this  problem  are  far  more  varied  than  those  which 
affect  retalning-wall  design,  and  may  perhaps  best  be  com- 
pared In  diversity  to  the  factors  involved  In  determining  the 
bearing  capacity  of  piles.  Just  as  in  this  latter  problem.  It 
will  probably  never  be  possible  to  secure  any  reasonably 
general  or  assured  method  of  analysis.  Doubtless  the  only 
hope  for  obtaining  a  working  method  lies  in  abandoning  any 
attempt  at  fixed  theory  and  In  substituting  specific  prac- 
tical assumptions.  In  tunnels  of  low  and  moderate  depth  of 
cover  it  is  far  more  likely  that  useful  conclusions  can  be 
drawn  on  the  basis  of  certain  assumptions  which  consider 
the  ground  to  be  made  up  of  loose  blocks  of  such  or  such 
size  than  on  the  basis  of  any  theoretical  analysis  of  granu- 
lar materials;  the  latter,  however,  is  practicall.v  always 
made  the  starting  point,  and  in  part  its  assumptions  are 
used  in  the  present  work.  Tunnels  of  very  great  depth  of 
cover,  those  in  which  temperature  and  plasticity  problems 
arise,  are  in  a  radically  different  class.  At  the  same  time. 
the  very  factors  which  differentiate  this  problem  from  that 
of  high-lying  tunnels  free  the  problem  from  many  of  the 
uncertainties  and  perplexities  which  surround  the  simpler 
case.  On  the  whole  it  is  to  be  said  that  the  subject  has 
received  so  little  study  and  is  so  far  from  any  reasonably 
satisfactory  solution  that  every  serious  discussion  of  it  must 
be  welcome.  For  this  reason,  while  the  author's  attempt  Is 
hardly  more  than  an  attempt,  it  will  prove  to  be  of  great 
value  and,  by  its  interlacing  of  theoretical  consideration  and 
practical  comparison,  will  engage  the  earnest  attention  and 
perusal  of  all  who  are  concerned  in  tunnel  work.  The  pre- 
sentation of  a  series  of  suggested  standard  cross-sections 
makes  the  book  of  additional   interest. 


MOTOR  CAR  CONSTRUCTKiN— .\  Practical  Manual  for  En- 
gineers. Students  and  Motor  Car  Owners,  with  Notes  on 
Wind  Resistance  and  Body  Design.  By  Robert  W.  A. 
Brewer,  Fellow  of  the  Sctciety  of  Engineers;  author  of 
"The  Art  of  Aviation."  New  York:  D.  Van  Nostrand  Co. 
London:  Crosby  Lockwood  &  Son.  Cloth;  5%x8?i  in.; 
pp.   xl  +  242;    78    illustrations.      $2    net. 

The  reader  of  this  book  must  not  expect  that  he  will 
find  here  a  critical  comparison  or,  for  that  matter  any 
very  extended  or  complete  comparison,  of  different  motor 
cars  which  are  to  be  seen  either  in  this  country  or  abroad. 
The  author,  when  he  makes  comparisons  at  all,  for  the 
most  part  does  so  bet'ween  types  of  apparatus,  design  and 
construction.  Furthermore,  the  American  reader  must  bear 
in  mind  always  that  while  the  book  bears  the  imprint  of  an 
American  publisher,  it  is  nevertheless  not  an  American  book, 
but  was  written  in  England,  and  relates  to  English  methods 
and   results. 

Bearing  in  mind  these  necessar.v  limitations  to  the  text, 
a  study  of  the  book  shows  that  it  is  very  readable,  interesting 
and  useful  for  those  persons  who  may  be  engaged  in  one  way 
or  another  in  the  construction  or  design  of  pleasure  vehicles. 
It  is  not  a  book  for  the  owner  or  for  the  driver.  The  flrst 
part  of  the  work  is  largely  historical  and  this  is  followed 
with  descriptions  of  the  ways  in  which  the  various  parts  of 
the  machinery  are  processed,  particular  attention  being  paid 
to  the  use  of  jigs.  Among  these,  stands  out  prominently 
the  universal  jig  which  is  much  more  used  in  England  than 
in  this  country  with  the  greater  use  here  of  very  special  ma- 
chines and  jig  fixtures. 

A  considerable  part  of  the  book  is  taken  up  by  discus- 
sions of  fundamental  matters  relating  to  gas  and  gasoline 
engines  rather  than  to  their  place  in  automobiles.  Thus  we 
find  discussions  of  thermal  efficiency,  relations  of  power  and 
weight,  friction  and  lubrication,  two-cycle  vs.  four-cycle  ma- 
chines, carburation  and  the  properties  of  liquid  fuel,  etc., 
and  the  more  practical  matters  of  valves,  igniters,  etc.  It 
must  not  be  supposed,  however,  that  the  automobile  entity 
has  been  neglected,  for  the  need  of  transmission  gearing, 
brakes,  spring  suspensions,  etc.,  are  all  taken  up,  both  in 
theory  and  by  discussion  of  equipment  such  as  clutches, 
change  gears,  transmission  systems,  differential  gears  be- 
tween drive  wheels,  control  levers,  parts  of  frames  and 
bodies,  springs,  hubs,  axles,  etc.  The  final  chapter  of  the 
book  is  given  over  to  a  discussion  of  the  need  for  conforming 
the  body  shapes  to  some  approach  to  stream-line  form  where 
power  consumption  and  high  speeds  are  important  consider- 
ations. 
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Information  on  Patents  for    Engineers 

ENGINEERS'    HANDBOOK    OX    PATENTS — By    William    Ma- 
comber,  of  the  Buffalo  Bar;  author  of  "The  Fixed  Law  of 
Patents";    Lecturer   on    the    Law    of   Patents.    Cornell    Uni- 
versitv     College    of    Law.       Boston:     Little.     Brown    &  „Co. 
Flexible  leather;   4x7   in.;   pp.   xvt2SS;   illustrated.      $2.d0. 
net. 
The   author   of   this   little   book    is  lecturer    on   the   law   of 
patents  in  the  College  of  Law  of  Cornell  University.     His  ob- 
ject   in    the    book    before    us    is    not    by    any    means    to    make 
every  engineer  his  own   patent  lawyer,   but   to   give   engineers 
enough    knowledge    of    the    general    principles    of    patent    law 
and  patent  practice  to  enable  them  to  deal  intelligently  with 
such  matters  regarding  patents  and  inventions  as  necessarily 
come  before   them. 

There  is  need  for  such  a  book,  without  doubt.  Most  en- 
gineers, other  than  those  connected  with  manufacturing  com- 
panies, frankly  confess  their  ignorance  regarding  patent  law 
and  patent  practice.  A  large  proportion  of  the  engineering 
profession  holds  a  more  or  less  hostile  attitude  toward  pat- 
ents generally.  It  is  common  to  hear  the  opinion  expressed 
that  the  patent  system  operates  as  a  bar  to  progress.  Engi- 
neers who  have  been  in  touch  with  the  development  of  im- 
portant inventions,  however,  realize  that  no  manufacturer  or 
capitalist  could  be  induced  to  spend  money  on  new  machin- 
ery or  methods  which  are  departures  from  existing  practice 
unless  he  had  held  out  to  him  the  prospect  of  a  property 
right  in  such  improvement. 

Another  thing  which  comparatively  few  engineers  reali>.e 
is  that  important  inventions  are  no  longer  made  by  country 
blacksmiths  and  clerygmen  and  amateurs.  Every  depart- 
ment of  industry  has  now  been  so  developed  and  specialized 
that  only  men  who  have  made  a  thorough  study  of  the  ar'. 
and  are  familiar  with  what  has  already  been  done  and  with 
the  foundation  principles  involved  can  make  useful  contribu- 
tions for  Improvement.  The  following  quotation  from  the 
introductory  chapter  of  the  book  presents  this  in  admirable 
form: 

The  time  was  when  the  American  inventor  was  merely  a 
clever  Yankee.  He  could  sit  and  whittle  and  whistle,  and  in 
due  time  produce  something  patentable.  The  clever  Yankee 
and  his  day  are  history.  Great  engineering  schools  have 
come:  thev  are  everywhere,  big  and  little.  In  almost  any  vil- 
lage with'but  a  single  industry  may  be  found  a  trained  engi- 
neer such  as  McCormick  could  not  have  found  in  1S50  to  de- 
velop his  reaper  had  he  searched  two  continents.  Any  one  of 
our  five  hundred  colleges  is  turning  out  yearly  chemists 
who  know  more  of  analysis  and  synthesis  than  all  the  chem- 
ists Goodvear  could  have  found  In  1S39.  when  he  discovered,  by 
accident,  "the  process  of  vulcanizing  rubber.  The  Inventor  of 
today  begins  leagues  upon  leagues  beyond  where  the  New 
Kngland  Yankee  ended.  In  another  decade  It  will  be  nearly 
the  whole  truth  to  say  that  the  American  inventor  is  the 
trained    engineer  and   chemist. 

Since  true  invention  begins  where  the  known  ends,  it  is 
evident  that,  before  any  man  may  even  enter  upon  the  larger 
fields  of  Important  invention,  he  must  possess  an  enormous 
mass  of  complex  and  dlfflcult  knowledge — else  he  wanders 
aimlessly  In  a  field  unknown  to  him,  but  known  to  others,  and 
Invents  over  and  over  things  long  since  Invented,  patented 
and   found    useful   or    worthless,    as    the    case   may    be. 

There  Is  a  natural  tendency  on  the  part  of  many  engineers 
to  rather  look  down  upon  a  patent  and  upon  the  patent  sys- 
tem as  something  obsolete,  along  with  the  Yankee  genius  who 
whittled  trivialities  out  of  the  unknown.  There  Is  Just  reason 
for  so  regarding  the  great  mass  of  microscopic  patents  which 
are  Issued  •  •  •  •  but  the  drawing  of  a  general  conclu- 
sion   therefrom    Is   quite    unwarranted. 

The  engineer  may  scorn  a  patent,  scorn  the  Idea  of  being 
an  Inventor:  but  that  does  not  alter  the  fact  that  his  client 
or  his  concern  has  to  come  In  contact  with  the  Inventions  and 
patents  of  others.  He  cannot  avoid  the  condition  or  the  fact; 
and  It  Is  his  business  to  see  that  his  client  or  his  concern 
does  not  'jecome  Involved  In  Infringement  or  other  patent 
troubles. 

The  foregoing  quotation  does  not  mean,  of  course,  that 
every  engineer  can  be  or  ought  to  be  an  inventor.  Only  a 
small  percentage  of  engineers  have  the  necessary  ability  to 
undertake  original  design.  In  fact  In  the  great  majority  of 
engineering  work  what  Is  desired  Is  not  original  work,  but 
the  application  to  the  problem  In  hand  of  well-established  and 
standard   methods   of  construction  and   operation. 

Ah  the  author  says,  however,  whether  the  engineer  wishes 
to  do  so  or  not.  he  will  more  or  less  frequently  have  ques- 
tions In  connection  with  Inventions  and  patents  put  up  to 
him.  It  will  be  well  worth  his  while,  therefore,  to  gain  at 
least  such  a  rudimentary  knowledge  of  patent  law  and  pro- 
cedure as  may  be  obtained   from   this  book. 

Our  only  question  concerning  the  book  Is  whether,  desplto 
the  author's  effort  to  keep  out  legal  technlculltles,  he  has  not 
after  all  made  the  book  rather  hard  reading  for  the  avorago 
engineer  wholly  unfamiliar  with  matters  relating  to  patents. 
Even  If  this  Is  tho  case,  however,  a  large  part  of  the  book 
Is    understandable   by  anyono   and   gives  just    the   sort  of   In- 


formation that  every  engineer,  or  for  that  matter  every  busi- 
ness  man,    ought    to   have. 

It  is  difficult  to  understand  the  reason  why  the  publishers 
choose  to  present  the  book  in  small  pocketbook  form.  The 
book  is  one  for  the  library  shelf  and  not  for  the  pocket. 
Every  engineer  knows  that  these  small,  odd-sized  books  are 
a   nuisance   on    library    shelves. 

An  Uptodate    Book    on    Gas    and 
Oil  Engines 

EVOLUTION  OF  THE  INTERNAL  COMBU.STION  ENGINE — 
By  Edward  Butler.  Consulting  Engineer;  author  of  "Car- 
burettors. Vaporisers  and  Valves."  London:  Charles 
Griffin  &  Co.,  Ltd.  Philadelphia:  J.  B.  Lippincott  Co. 
Cloth;  6x9  in.;  pp.  xiv  —  237;  1S8  text  illustrations.  %Z, 
net. 

The  title  to  this  book  is  somewhat  misleading.  The 
author  himself  says  in  the  opening  paragraph  of  his  preface 
"the  purpose  of  this  treatise  is  not  so  much  concerned  with 
the  historical  development  of  internal-combustion  engines  as 
to  present  in  a  clear  and  concise  form  the  basic  principles 
underlying   their    construction   and   working." 

It  will  be  understood,  therefore,  that  the  book  is  not  a 
historical  record  of  the  development  of  gas  and  oil  engines, 
but  is  rather  a  discussion  of  the  various  features  of  gas  and 
oil  engine  design  which  are  of  most  interest  to  the  inventor 
and  designer  at  the  present  day.  The  following  excerpts 
from  some  of  the  chapter  headings  will  give  some  idea  as  to 
the  scope  of  the  author's  treatment:  Four-Stroke  Cycle  En- 
gines. Methods  of  Scavenging,  Two-Stroke  Cycle  Engines. 
Compounding  Explosion  Engines.  Difficulties  of  Realizing 
Success  on  the  Turbine  Principle.  -Admission  and  Exhaust 
Valves,  Ignition  Methods,  Starting  and  Reversing  Engines, 
Cooling   and   Lubricating  Methods. 

The  book  is  a  very  recent  work  (the  preface  Is  dated  No- 
vember. 1912)  and  the  author  takes  pains  to  treat  fully 
such  recent  developments  as  sleeve  valves  (best  known  In 
the  United  States  as  applied  to  the  Knight  automobile  en- 
gine) and  the  very  light  high-speed  engines  used  for  aero- 
planes  and    hydroplanes. 

The  illustrations  have  been  specially  made  for  this  book, 
and  instead  of  showing  reproductions  of  shop  drawings  or 
cuts  of  trade  catalogs,  as  is  too  often  the  case  in  technical 
books,  typical  sectional  views  in  diagramatic  style  are  used 
which  show  the  essential  features  only  of  the  parts  which 
are   being   described. 

One  feature  of  the  book  which  may  be  criticized  Is  the 
use  of  very  long  paragraphs,  sometimes  exceeding  a  page  In 
length,  and  the  sparing  use  of  side  heads  and  center  heads, 
which  are  a  great  convenience  when  a  book  Is  to  be  used  as 
a    reference   work. 

The  book  is  strictly  a  technical  work,  intended  for  engi- 
neers already  familiar  with  oil  and  gas  engine  construction 
and  design.  Other  engineers  will  find  the  previous  study  of 
some  more  elementary  work  necessary  to  enable  them  to 
understand    Mr.    Butter's    discussion. 

This  Is  especially  the  ease  because  the  author  Is  not 
always  clear  In  his  explanations  and  Is  sometimes  Inaccurate 
In  his  use  of  terms.  On  page  65  for  example,  "latent  heat" 
is  used  when  specific  heat  Is  meant.  In  his  discussion  of  the 
problems  of  design,  moreover,  he  touches  on  many  points  on 
which  opinions  of  the  best  experts  are  by  no  means  unani- 
mous, and  the  designer  will  In  many  cases  not  be  Inclined 
to  accept  the  author's  statement  as  final. 

The  book  Is.  however,  a  valuable  one,  for  It  Is  Just  such 
frank  discussion  of  the  problems  of  design  with  a  summary 
of  what  previous  Inventors  and  designers  have  done  that 
enables   us   to   make   progress. 

MAIN  DRAIN.\GE  OF  LONDON — By  Sir  Maurice   FItzmaurlce, 
M.     Inst.    C.     E..    Chief    Engineer    of     the    London     County 
Council.       Revised     edition.       London:     1".     S.     King    &    Son. 
Paper;    Sxl3    In.:    pp.    19;    10    plates    and    6    folding    plans. 
Post   free,    1/9. 
The   works  here  described  Include  a  system  of  main   trunk 
sewers,  an  outlet  sewer  on  either  side  of  tho  Thames,   various 
pumping  stations  and   two  chemical   precipitation   plants.    Tho 
latter    treat    the    sewage    and    a    portion    of    tho    storm    water 
from    a    population    of   more    than    G,0(JO.0O0    people,    amounting 
In    1911-12     to    an    average    of    387,000,000    U.    S.    gal.    per    day 
and   costing   £121.523,    or  about   JG85.000    for   treatment  and   for 
sludge  disposal   at  si-a,   not   Including  pumping  expenses.   Land 
for    bacterial    treatment    has    bei-u    ac<iulred,    but    It    Is    not    ex- 
pected    that    such     treatment     will     be    required    for    years    to 
come,    nor    for   mure    than   a   small    part    of   the   sewage   at    tho 
outset.      Brief   mention   Is   made  of  the   promising   results   ob- 
tained In  the  summers  of  1911  and  1912,  with  plain  sedlmonta- 


Man 


1013 


E  N  0  T  N  E  E  R  T  N  fJ     N  10  W  S 


545 


tloli    inatiiul     uf    clu'liik'Ul    pli-ii  |ii  l;itluri.     but    with    Hludt''^ 
moval  onoc   In  30   Instead   ut  M    hours. 


Alternating  Currents  Simplified 

ALTKKNATINC-CUKRION'r  M  API  I  I  N  10  I!  Y^- A  rrnctirHl  Tr-.^at- 
isi-  nil  AltvirKilinK-cinrriit  I 'ri  nciplis  and  S\  sti-iii.s,  (•.)m- 
miTclul  Tmk's  »(  AltrrtiatiiiH,  S\  lull  run, .us  M..|oi-s, 
Transfiuiucis,  Cmiv.i-l.i-.s,  iTiductiou  .Mi>t,.is.  Switchbciard 
and  Station  Apnliancfs,  otc.  Uy  William  Estv,  S.  H..  M.  A. 
Hfad  of  Kipaitnunt  of  Electrical  EnglneeiinK.  I-i'hiKh 
Univdsity.  I'liicapro:  Ampiican  School  of  Correspond- 
ence, moth:  (lVix9%  in.;  pp.  xii  +  467;  40il  text  illustra- 
tions.     $.3. 

As  one  would  expect,  and  a.s  thi'  author  cli'arly  states  in 
his  preface,  this  book  has  been  prepared  for  beprinners  and 
so  called  practical  men  in  order  to  slve  them  a  worklngr 
knowledge  of  alternating'  currents.  The  book  is  written 
without  recourse  to  mathematics  beyond  trig-onometry,  and 
this  necessarily  has  resulted  in  a  somewhat  discursive  treat- 
ment. Tn  view  of  these  self-imposed  limitations  one  cannot 
look  for  extreme  novelty  in  such  a  work;  the  material  that 
can  be  presented  in  this  way  must  be  elementary  and  the 
requirements    for    clearness,     balance    and    perspective    must 
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The  author  has  succeeded  in  maintaining  the  simplicity 
and  directness  of  his  presentation  throughout  the  book.  So 
many  good  teachers  have  expounded  the  elementary  char- 
acteristics of  alternating--current  circuits  that  there  would 
be  perhaps  less  excuse  for  not  having  had  the  opening  parts 
well  adapted  to  the  known  ends;  but  it  is  not  the  easiest 
task   to   maintain    this   style   and    treatment   throughout. 

The  balance  of  parts  and  the  scope  of  treatment  corre- 
spond well  with  the  commercial  importance  of  the  topics: 
if  there  is  any  criticism  in  this  regard  it  is  in  respi'ct  to  a 
few  notable  omissions  mentioned  later. 

From  the  properties  of  alternating-current  circuits  the 
reader  is  led  through  descriptions  of  instruments  and  ex- 
positions of  their  action.  Then  he  is  led  to  take  up  the 
study  of  the  alternating-current  generator  and  the  measure- 
ment of  power  in  polyphase  circuits.  Very  few  criticisms  are 
to  be  made  of  the  author's  work  here,  and  those  relate  to 
comparatively  minor  points.  For  instance,  in  discussing 
steam-turbine  alternators  he  reports  that  the  vertical-shaft 
construction  is  the  usual  one  for  the  Curtis  (General  Elec- 
tric Co.)  type  and  one  page  is  given  to  a  reprint  of  the  old 
arguments  which  have  been  made  for  that  design,  but  he 
fails  to  note  that  the  present  tendency  is  decidedly  toward 
horizontal  units,  owing  to  the  limitations  of  the  vertical  type 
which   have   developed   in  central-station   practice. 

The  author  has  a  few  good  pages  on  the  economical  con- 
siderations which  effect  speed,  efficiency,  frequency,  etc.  This 
he  follows  with  other  good  material  on  rating  and  testing. 
Strangely  enough,  under  these  two  topics,  he  reprints  con- 
siderable portions  of  the  American  Institute  of  Electrical 
Engineers  standardization  rules  without  noting  that  they 
have  become  notoriously  inadequate  for  most  modern  prac- 
tice, so  much  so  in  fact  that  the  Institute  has  taken  vigor- 
ous  action    for    the    complete    revision    of    the    code. 

The  author  describes  tests  which  need  to  be  made  on  a 
generator  to  ascertain  its  voltage  regulation  between  no 
load  and  full  load,  and  similar  operating  characteristics, 
together  with  the  "standard"  tests  for  separately  obtaining 
the  individual-part  losses  which  may  be  combined  in  the 
calculation  of  efTiciency.  But  unfortunately  he  does  not 
note  that  this  gives  no  true  efficiency  nor  does  he  speak  of 
those  "extra"  losses,  which  are  introduced  along  with  the 
more  legitimate  ones,  at  full  load — due  to  the  changed  in- 
ternal conditions  which  are  produced  only  by  running  under 
actual  full  load.  Neither  does  he  make  mention  of  those 
now  very  important  "compromise"  tests  which  have  to  be 
made  on  large  machines  where  an  unlimited  source  of  power 
is  not  available  for  driving  under  operating-load  conditions. 
These  tests,  it  will  be  recalled,  are  under  such  artificial  con- 
ditions as  reproduce  in  each  part  of  the  machine  approxi- 
mately full-load  losses  therein;  they  may  be  made  by  the 
ixpenditure  of  power  only  sufficient  approximately  to  meet 
the  sum  of  these  various  losses.  The  only  approach  to  this 
sort  of  testing  is  the  method,  explained  by  the  writer  under 
heat  tests,  for  making  the  "bucked  spool"  (opposed  field) 
run  with  the  armature  short  circuited.  This  method,  how- 
ever, is  applicable  only  to  generators  of  12  poles  or  more, 
and    completely    lacks    reliability    for    a    smaller    number. 

The  same  sort  of  extra  load  losses  are  not  mentioned 
under  induction  motors  and,  while  with  some  designs  they 
are  really  negligible,  yet  in  many  cases  they  are  disturbing 
factors.  A  teacher  like  the  author  surely  knows  of  growing 
shop  use  of  "reversed-rotation"  compromise  tests  for  large 
induction    motors   and   excluding   mention    of   them    in   such   a 


practical  hook  must  be  attributed  to  hlH  Judgment  of  their 
place.  Hut  that  surely  Ih  d.-batable  an  Ih  his  Htatement  that 
the  Induction  generator  (driven  Induction  motor)  "haM  not 
much   Importance." 

The  practical  man  presumably  will  run  up  apralnsl  talk 
of  the  "split-pole"  converters  which  have  come  Into  uhc  be- 
cause of  their  ability  to  furnlBh  from  constant-potential  clr- 
cult.s  direct  current  at  variable  voltage.  It  will  be  a  disap- 
pointment when  such  a  reader  falls  to  find  here  some  elucida- 
tion  of   the   action   of   these   mo.st    Interesting   machines. 


Water  for  Industrial  Uses* 


Keviewed     bj"    I !  EOIil  ;  K 
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WATER:  ITS  PURIFICATION  AND  USE  IN  THE  INDUS- 
TRIES—By  William  Wallace  Christie,  M.  Am.  Soc  C  E 
Consulting  Engineer;  Editor,  Mechanical  Section  of  Pos- 
ters "Electrical  Engineers'  I'ocketbook."  New  York- 
p.  Van  Nostrand  Co.  Cloth;  5xs  In.;  pp.  xl  +  219;  7!)  text 
illustrations.     $2,   net. 

This  book  treats  of  water  and  the  purification  of  water 
from  the  standpoint  of  the  steam  producer  and  the  manu- 
facturer. It  is  an  interesting  compilation  of  various  com- 
mercial methods  that  are  now  available.  The  illustrations  are 
good  and  in  some  cases  excellent.  They  givi'  a  good  Idea  of 
the  various  devices  used  in  the  process  of  water  softening. 
A  few  of  the  illustrations  are   colored. 

In  some  respects  the  book  is  quite  unsatisfactory  and  the 
reviewer  would  not  be  doing  his  duty  if  he  failed  to  point  out 
some  of  the  defects.  The  most  unsatisfactory  chapter  in  the 
book  is  the  first  one.  which  treats  of  the  impurities  found  in 
water.  The  analytical  data  given  there  are  very  Inadequate 
and  in  some  cases  the  facts  are  incorrect.  In  speaking  of  the 
solubility  of  oxygen  in  water  the  results  are  expressed  in 
terms  unfamiliar  to  the  ordinary  analyst  and  only  a  few  of 
them  are  given.  In  the  same  space  it  would  have  been  pos- 
sible  to  have   printed  data   that  would   have  been  of   real  use. 

Elsewhere  the  author  states  that  "muriatic  acid  saponifies 
the  fatty  soaps."     What  this  means  is  a   mystery. 

In  the  section  on  the  Use  of  Water  in  Ice  Making,  the 
author  says  that  "natural  ice  is  liable  to  contamination  and 
should  only  be  used  for  cooling  the  exterior  vessels  contain- 
ing drinking  fluids  and  never  put  in  them  unless  the  user  is 
absolutely  sure  of  its  purity."  This  idea  is  contrary  to  the 
teachings  of  modern  sanitarians,  who  hold  that  natural  ice 
as  ordinarily  harvested  and  sold  is  almost  entirely  without 
danger    to    the    public   health. 

On  another  page  mention  is  made  of  the  use  of  alum  as 
a  disinfectant,  but  the  paragraph  which  follows  refers  to 
bleaching  powder  as  a  disinfectant,  alum  itself  being  merely 
a    coagulant. 

Other  errors  in  the  book  might  be  mentioned,  but  these 
are  sufficient  to  show  the  unreliability  of  those  sections  that 
relate  to  the  chemistry  of  the  processes  described.  It  should  be 
pointed  out,  also,  that  the  tables  at  the  end  of  the  book  on 
the  flow  of  water  through  pipes  must  be  used  with  caution, 
as  most  of  them  are  figured  with  coefficients  higher  than  are 
ordinarily  obtained  in  practice  after  pipe  has  been  for  some 
time   in   use. 

A  handsome  relief  map  of  New  Jersey,  which  at  first 
glance  seemed  to  show  the  Delaware  River  flowing  into  Rari- 
tan  Bay,  proves  on  closer  examination  to  represent  a  "Pro- 
posed Sea  Level  Ship  Canal  and  Intercoastal  Waterway"  of 
the  New  Jersey  Ship  Canal  Commission  (Worthington  M. 
Jacobus,  secretary,  Rutherford,  N.  J.;  William  F.  R.  Griffith, 
consulting  engineer;  C.  P.  Gray,  mapmaker,  24  Park  Place. 
New  York  City).  The  ship  canal  leaves  the  Delaware  at  or 
near  Bordentown.  not  far  below  Trenton,  and  extends  north- 
easterly to  Raritan  Bay.  south  of  Staten  Island.  The  intra- 
coastal  waterway  runs  from  Bay  Head,  some  distance  south 
of  Asbury  Park,  to  Cape  May.  The  map  proper  is  about 
10x20  in.,  or  11x20  in.  overall.  The  relief  was  obtained  by 
embossing  heavy  cardboard.  A  very  pleasing  effect  has  been 
secured  by  using  green  shading  to  bring  out  the  elevations, 
a  delicate  blue  for  the  water,  and  a  light  yellow  for  the 
land    body    color. 

The  prices  of  the  United  States  Geological  Survey  maps 
were  increased  on  Jan.  1.  Hereafter  the  standard  topographic 
atlas  sheets,  16i,ix20  in.,  -will  cost  10c.  each  in  retail  lots,  or 
6c.  in  lots  of  50  or  more.  Besides  the  standard  topographic 
maps  the  Survey  issues  a  number  of  special  prints,  including 
maps  of  the  United  States,  several   individual  states,   Niagara 
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River.  Yosemite  National  Park,  etc.,  lists  and  prices  of  which 
may  be  had  on  application  to  the  Director  of  the  United  States 
Geological    Survey.    Washington,    D.    C. 


The  Practical  Side  of  Electric    Trans- 
mission Line  Construction 

TP.AXSMISSIO.V      LINE       CONSTRUCTION,     MKTHODS       .A.ND 

(•(,f;X.S^ — Bv    R.   A.    Lundqiiist.    E.    B.,   Consulting    Engineer. 

New    York":    McGraw-Hill    Book    Co.      Cloth;    6x9';4    in.;    pp. 

295;  183  text  illustrations.  $3.  net. 
It  may  seem  like  an  innovation  to  write  a  work  on  electric 
transmission-line  construction,  which  says  almost  nothing 
about  the  electrical  features  of  desig'n,  and  gives  no  method 
tor  the  calculation  of  line  spans  and  structures.  But  that 
IS  what  the  author  has  actually  done  here.  The  book  is 
thoroughly  readable,  and  promises  to  be  extremely  inter- 
esting to  an  electrical  engineer,  in  spite  of  being  chock  full 
of  cost  data  from  cover  to  cover.  Naturally,  if  the  book 
shows  types  of  construction  and  field  methods  at  all  com- 
prehensively, it  must  be  for  the  greater  part  a  compilation 
of  experience.  This  lessens  opportunity  for  expressing  in- 
dividual opinion,  but  the  author  has  taken  advantage  of  most 
of  the  chances  afforded  him  to  criticize  and  suggest.  As  a 
rule,  his  remarks  at  these  places  are  conservative.  The  one 
notable  exception,  if  we  interpret  him  correctly,  is  that  he 
would  specify  wood  poles  according  to  their  length,  and  top 
and  butt  diameters,  whereas  it  is  common  practice  to  specify 
length  and  top  diameter  only.  If  the  top  diameter  is  specified 
properly,  there  is  ordinarily  no  danger  of  poles  that  are 
available  being  too  weak.  Indeed  some  might  be  too  heavy, 
but  that  would  affect  the  appearance  of  the  pole  line  to  the 
eye.    rather   than   its   safety   and   utility. 

The  author  starts  off  by  outlining  what  he  considers  to 
be  a  proper  preliminary  map  study  of  the  territory  through 
which  It  Is  desired  to  run  a  transmission  line.  This  he  would 
follow  up,  of  course,  with  a  field  reconnoissance.  a  prelim- 
inary office  location,  a  preliminary  location  survey,  a  study 
of  costs  of  right-of-way  and  construction,  of  difficulties  to  be 
encountered,  and  of  all  such  work  which  is  preliminary  to  the 
final  location  of  lines  and  determination  of  typos  of  construc- 
tion. 

This  final  location  is  given  prominence  by  a  chapter  to  it- 
self. In  the  following  chapter  the  author  generally  com- 
pares wood,  steel  and  relnforced-concrete  towers  and  poles 
as  available  support  for  the  line  wires.  Each  of  the  chapters 
following  takes  up  one  of  these  types  of  support,  steel  tow- 
ers and  steel  poles  beins  treated  separately.  These  sections 
are  fully  Illustrated  to  show  what  practice  is  to  be  seen  in 
various  parts  of  the  country,  including  methods  of  shop  or 
yard  construction  and  field  erection,  with  plenty  of  cost  data. 
It  should  be  noted  here  that  the  author's  use  of  cost  data 
does  not  "savor  of  the  shovel,"  for  he  has  attempted  the  very 
difflcult  task  of  warning  the  reader  of  the  conditions  govern- 
ing costs. 

The  section  on  relnforced-concrete  structures  will  be  wel- 
comed, we  believe,  by  construction  engineers  who  should  ap- 
preciate every  attempt  to  collect  all  available  Information  on 
what  little  work  has  been  done  In  this  field.  The  poles  of 
the  Oklahoma  Gas  &  Electric  Co.  figure  largely  here,  and  are 
Illustrated  elsewhere  throughout  the  work.  Some  German 
novelties  are  also  discussed,  and  some  poles  described,  which 
are  perhaps  not  truly  transmlsslon-llne  structures,  but  which 
are  of  e<iual  Interest  In   this  chapter. 

One  chapter  describes  some  special  conditions  and  the 
structures  designed  to  meet  them— river  and  railway  cross- 
ings, outdoor  switching  stations,  transition  and  branch-line 
poles  or  towers,  etc.  A  chapter  on  crossarms,  pins  and  hard- 
ware consists  partly  of  familiar  description  and  partly  of 
n:nts,  after  the  style  of  the  authors  Introductory  chapters,  on 
expedition  of  distribution  and  placing.  The  criticisms  of 
braces,  guys  and  anchors  In  the  chapter  on  guying,  and  the 
whole  chapter  on  stringing  wire,  further  confirm  the  general 
Impressions  •>(  originality  and  practicability.  As  appendices 
there  are  given  specifications  for  white  cedar  poles,  steel 
towers,  pin-type  and  llnk-typ.-  Insulators,  galvanized  work 
and  creosote  oil. 

THE  DESIGN  OF'  STEKI.  .>!  I '•,'',  I'l' I,':' ''\<'?"  '^^TlWlVrVHl^^ 
CUl.ATION  <.!•-  srKKSSK,S  IN  FKA.M KI  ^^  '  ^  .,-, rJi,  eeT 
By  .Mllo  S.  K.t.hmn,  C.  K,  Dean  of  (  .ill.g.-  of  I-.nglreer- 
ng  .Id  Pr..f.HS..r  of  Civil  Engin.-.ring  Unlv.rslly  of 
Cok."ado:  C..n»ultl.,«  Knglm-.-r.  Th  r.l  '.■"''""•...'^^'""'j^;':': 
New  York  and  London:  McGraw-Hill  Book  Co.  Cloth, 
fixa  In  pp.  xvl  -I-  r,r.6:  2G5  text  Illustrations  and  7  fold- 
ing pliitt-n:  OS  tables.  »<,  net,  postpaid. 
The  feature  of  this  edition  Is  an  appendix-chapter  en- 
titled   "Structural     DrawInK*.     Estimates    and     Designs."       In 


substance  this  is  a  book  by  itself.  It  contains  hints  and  in- 
structions for  the  work  of  the  structural-steel  draftsman  and 
estiinator,  including  also  a  few  of  the  more  common  tables 
used  in  designing,  detailing  and  estimating.  It  is  to  be 
hoped  that  this  part  of  the  book  may  be  ultimately  so  much 
enlarged  and  elaborated  as  to  require  publication  as  a  sepa- 
rate  work. 

The  book  has  been  improved  and  enlarged  in  other  parts 
also,  though  only  in  a  minor  way.  The  author's  continued 
attention  to  the  improvement  of  the  book  is  apparent.  Thus 
the  third  edition  represents  a  real  advance,  rather  than  a 
simple   new  printing  of  the   book. 

The  Theory  of  Stream  Flow 

Reviewed    by   C.    R.    WEIDNER* 

UNTERSUCHUNGEN  UEBER  DEN  ZUSAMMENHANG  DER 
ERSCHEINUNGEN  IN  WASSERLAEUPEN  AUF  GRUND 
HYDROMETRISCHER  ERHEBUNGEN.  Zur  B^orderung 
des  Flussbaues  und  Seines  Unterrichtes  fiir  Studierende 
und  Ingenieure — By  Ing.  C.  Krischan.  Graz  (Austria): 
"Leykam."  Paper;  7x10  in.;  pp.  150;  1  text  illustration, 
and  19   plates,   arranged   in  a  portfolio   12x13   in.      15   K. 

The  author  of  this  book  has  made  a  special  study  of  the 
hydraulics  of  rivers  and  canals,  and  the  book  under  review  Is 
the  third  of  a  series  which  presents  the  results  of  his  re- 
searches; a  fourth  is  to  appear  shortly.  The  plates  are  in- 
tended to  supplement  the  study  of  the  two  previous  volumes 
entitled.  "Beitrag  zur  Pulsation  des  Wassers  mit  Ruckslcht 
auf  den  Flussbau  "  and  "EinfUhrung  in  die  rationelle  Methode 
dtr  Beobachtung  im  Flussbau."  with  a  graphical  representa- 
tion of  a  large  number  of  hydrometric  observations  taken  In 
Austrian   rivers  and   the   Danube  canal. 

For  a  number  of  gaging  stations  showing  widely  differ- 
ent characteristics,  curves  have  been  drawn  for  each  sta- 
tion giving  the  following  information:  Mean  velocity,  maxi- 
mum velocity,  mean  surface  velocity,  mean  velocity  at  the 
bed  of  the  stream,  area,  discharge,  power  and  Impact  for 
each  of  the  different  sections  into  which  a  cross-section  of 
the  stream  has  been  divided;  the  sums  of  the  area,  discharge 
and  power  for  any  of  these  sections;  and  the  distribution  of 
the  velocity  in  the  entire  cross-section  and  in  vertical  planes 
in  each  section.  This  mass  of  material,  for  several  different 
gage  heights  at  a  station,  has  been  plotted  In  one  figure  for 
the  convenience  of  comparison,  the  result  necessarily  being 
a  labyrinth  of  lines,  which  Is  extremely  difflcult  to  fathom 
until   one  becomes  accustomed   to   the   task. 

The  text  explains  the  methods  of  plotting  the  observa- 
tions, gives  a  thorough  discussion  of  the  results,  and  a  theo- 
retical and  mathematical  analysis  of  the  different  curves, 
which  Is  Interesting  but  not  of  much  practical  value  until  the 
Intricate  relation  between  theory  and  practice  In  the  flow  of 
water  In   open   channels  Is   more   thoroughly   developed. 

The  book  adds  considerable  Information  of  a  theoretical 
nature  to  the  study  of  stream  flow  and  will  probably  be  of 
Interest  to  students  of  the  subject. 


THIHTRENTH  CENSUS  OP  THE  UNITED  STATES — E.   Dana 
Durand,    Director.       Vol.    IX.     Manufactures.       Reports    by 
States,  with   Statistics   for   Principal   Cities.      Prepared  un- 
der  the    supervision    of    William    .M.    Steuart.    Chief   Statis- 
tician   for   Manufactures.      \VashlnKton,    D.    C:      Bureau   of 
the  Census.     Cloth;  9x12   in.;  pp.   140J. 
The  reports  of  the  Thirteenth  Census   (1910)  are  to  appear 
In   11   volumes  and   in   a  one-volume   Abstract  which   will   be  a 
condensation  of  both  the  text  and  tables  forming  the  reports. 
Four    volumes    will    be    devoted    to    Population,    three    each    to 
Agriculture  and  to  Manufacturers  and  one  to  Mining.     Only  a 
small    edition    of    the    11    volumes    will    be    printed,    "Intended 
chl«  flv   for  libraries.   Institutions  and  special   students  of  sta- 
tistics."     An   edition    of    the   Abstract    will    be-    Issued    for   each 
state,   containing   flrst   summaries   for   the   whole   country   and 
thtn    more    detailed    supplementary    tables    and    text    for    the 
particular  state  concerned.     It  should  be  noted  that  state  bul- 
letins   have    already    been    published    dealing    separately    with 
Pi'pulatlon,  Agriculture  and    Manufactures — und    perhaps  with 
Mining.      The    volume    noted    above    is    the    Hrst    oni'    published 
fur  the  Thirteenth  Census.     Vol.   VIII   summarizes  manufactur- 
ing statistics  by   states  and   gives  a  general  analysis  and  dls- 
euHHlon.    while    Vol.    X    will    coumIhI    of    monographs   on   special 

Industries.      Each  of  these   i ..graphs   will  also   be   published 

sourutely. 

Three  paving  Bpeclflcallons  recently  adopted   by   the  Amor- 
lean    Society    of    Municipal    Improvements    (60    Union    Square, 
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Nivv  York  City)  have  been  printed  In  q^dvance  of  the  1912 
■•I'roceedlngs,"  In  order  that  they  might  be  available  before  the; 
p;ivliig  season  of  1013.  They  arc  for  (1)  brick  and  (2)  us- 
pli;ilt.  adopted  In  September,  1911.  and  amended  in  Novim- 
liLi,   1912;  and  (3)  creosotod  wood  block,  adopted  In  November. 


HubiTiltti'd    III 
tory    liispi-c-lloii    by 
the    commis.siiin    in 
Included. 


liroti'itliMi  by  various  experts,  and  on  fac- 
ilbir  ixpirtH.  The  n-commendallunH  of 
•KanI    lo    future    necessary    laws   are   also 


British  Sewage  Disposal 

TKXTIiOOK  ON  SK\V.\(!l!;  DlSrOSAl,  IN  THE  UNTTIDI* 
KINCDOM — Hy  Henry  Lemmoln-Cannon.  P.  A.  K.  1,. 
Autluir  •!  "The  Sanitary  Inspector's  Guide,"  "Modern 
Sewane  Disposal:  A  Popular  Handbook."  London:  St. 
Bride's  Press.  Cloth;  5'/2x9  in.;  pp.  xx  +  320;  52  text 
figures.      7/6,    net. 

To  write  a  book  on  sewage  disposal  seems  to  be  a  tempta- 
tion  which    It   Is   hard   for   Englishmen    to   resist.      Every   few 

mths  a  new  book  on  the  subject  appears  which  differs 
friini  most  of  the  earlier  ones  only  in  being  a  little  nearer 
uptodate,  or  perhaps  merely  in  drawing  upon  a  more  recent 
report   of   the    Royal    Commission   on    Sewage    Disposal. 

The  book  'oefore  us  is  almost  wholly  a  compilation  and 
contains  little  of  value  that  is  not  readily  available  in  printed 
form.  Underlying  principles  are  given  scanty  consideration 
and  some  of  the  most  important  subjects  listed  in  the  chapter 
headings  are   given    surprisingly   little   space. 

Following  traditional  British  pi'actice,  the  author  ranges 
over  the  whole  field  of  night  soil  collection  and  disposal,  and 
of  sewage  collection  systems  before  he  gets  down  to  his  real 
sut)ject — Sewage  Dl.sposal.  This  done  he  describes  the  various 
methods  of  sewage  treatment  along  familiar  British  lines, 
drawing  freely  on  the  Fifth  Report  of  the  Royal  Commission 
on   Sewage    Disposal. 

The  following  chapters,  on  small  isolated  plants,  on  an 
excreta  sterilizer  for  hospital  use,  on  the  oxychloride  process 
of  "deodorizing  and  sterilizing  sewage  effluents"  (a  little  over 

i  page)  and  on  automatic  appliances  are  little  more  than 
highly  condensed  trade  catalog  descriptions  of  commercial 
apparatus  or  processes. 

Particulars  of  some  municipal  installations,  in  tabular 
and  in  text  form,  are  given.  A  topic  not  usually  treated  in 
such  books  is  Sewage  Disposal  for  Troops  in  the  Field  (4  pp.), 
but  this  contains  little  except  Field  Service  Regulations  is- 
sued   by    the   British   War   Office. 

The  last  hundred  pages  consist  of  a  series  of  appendices 
in  which  are  summarized  (1)  the  requirements  of  the  three 
Local  Government  Boards  of  the  United  Kingdom  in  connec- 
tion with  applications  for  loans  for  municipal  sewerage  sys- 
tems or  sewage  disposal  works;  and  (2)  se"werage.  drainage 
and  sewage-disposal  legislation  by  the  British  parliament, 
with  notes   on  judicial   interpretations. 

Many  of  the  illustrations  are  poor  i-eproductions  of  trade 
catalog  cuts  and  the  lettering  on  some  of  the  line  drawings 
can  be  read  with  difficulty.  In  fact,  the  reader  is  advised,  by 
means  of  a  foot  note,  that  "A  magnifying  glass  will  be  found 
useful   in   studying  most   of   the  illustrations  in   this   book.'' 

The  book  will  be  found  useful  to  those  who  possess  none 
of  the  other  and  comparatively  recent  British  books  of  the 
general  type  of  this  one,  provided  only  a  general  review  of 
British   practice   is    needed. 


t^EW  YORK  STATE  FACTORY  INVESTIGATING  COMMIS- 
SION— Preliminary  Report.  1912.  Three  volumes.  Al- 
bany, N.  Y.:  Pub.  Doc.  Cloth;  6x9  in.;  pp.  837,  9S6  and 
1000,  respectively. 
After  the  Are  in  the  Harris  &  Blanck  Co.'s  shirtwaist  fac- 
tory in  the  Asch  Building  in  New  York  City  two  years  ago, 
when  so  many  of  the  workers  lost  their  lives,  the  Legislature 
of  the  State  of  New  York  appointed  a  commission  to  look 
Into  the  conditions  under  "which  manufacturing  is  carried  on 
in  cities  of  the  first  and  second  class  in  that  state.  This  com- 
mission has  now  been  at  work  some  two  years,  the  last  year, 
however,  under  a  continuation  appropriation,  and  the  report 
of  the  first  year's  work  has  just  been  issued  in  three  vol- 
umes. The  meat  of  the  report  is  contained  in  the  first  vol- 
ume, the  latter  two  being  devoted  entirely  to  the  stenog- 
rapher's report  of  testimony.  This  first  volume  should  be  of 
great  interest  to  those  engineers  who  are  concerned  with 
the  design  and  operation  of  factories,  although  the  report 
in  general  is  of  greater  sociological  than  enginering  import- 
ances. 

'  The  first  volume  contains,  first,  a  general  sanitary  in- 
vestigation of  existing  conditions  in  factories  and  workshops, 
submitted  by  Dr.  Price,  and  a  chapter  on  the  fire  hazard 
submitted  by  H.  P.  J.  Porter,  these  two  gentlemen  being  the 
experts  employed  by  the  commission.  Further,  the  report 
contains  special  investigations  on  bakeries,  woman  workers, 
occupational  diseases,  home  work,  and  an  industrial  survey 
of   a   selected   area   in   New   York    City,    together   with   briefs 


MAGNETO  AND  ELECTRIC  IGNITION — By  W.  Hlliliert  Iliad 
of  the  Physics  and  Electrical  Engineering  Ueparl'menls. 
Polytechnic  Institute,  London.  London:  Whlttaker  &  Co, 
[New  York:  The  Macmillan  Co.]  Cloth:  4'/4x6%  In.;  pp. 
154;  90  test  Illustrations.     70  ct8.,  net. 

Tills  is  tiie  third  book  on  electric  ignition  for  Internal 
combustion  motors,  to  come  to  our  notice  very  recently.  In 
general,  it  covers  about  the  same  ground  as  the  recent  Amer- 
ican book  by  F.  R.  .lones  ("Electric  Ignition."  reviewed  In 
Engineering  News,  May  16,  1912),  but  in  much  more  con- 
densed shape  and  from  a  British  viewpoint.  This  volume  Is 
about  the  same  size  as  "Primary  Battery  Ignition"  by  C. 
Wadsworth,  reviewed  in  these  columns  Dec.  12,  1912,  but  It  Is 
far  more  comprehensive. 

At  the  outset  the  author  explains  some  electrical  con- 
cepts in  accordance  with  the  old  "fluid"  theory  of  elec- 
tricity though  couched  in  terms  of  "corpuscles,"  "Ions,"  etc., 
to  accord  with  the  later  but  closely  allied  "electron"  theory. 
The  construction  of  different  magneto  machines  is  shown  In 
much  detail,  together  with  sections  on  faults,  gearing  and 
timing  arrangements,  etc.  This  fills  some  60'/r  of  the  text, 
the  rest  taking  up  battery  and  combination  schemes.  The 
make-up  of  "dry"  (primary)  and  storage  cells  is  briefly  out- 
lined and  accompanied  by  items  on  troubles,  circuits,  induc- 
tion coils  and  contact  devices.  The  recent  schemes  combin- 
ing a  generator  (convertible  into  a  motor),  and  storage  bat- 
tery for  an  ignition,  lighting  and  starting  system  are  only 
briefly  noted.  The  illustrations  are  numerous  and  many  are 
of  the  catalog  variety;  the  original  ones,  however,  are  still 
less  pleasing   to   the  fastidious  eye   though  quite   useful. 


EXPERIMENTAL  WIRELESS  STATIONS.  Their  Theory.  De- 
sign, Construction  and  Operation — A  complete  account  of 
sharply  turned  modern  wireless  installations  for  experi- 
mental purposes,  which  comply  with  the  new  wireless 
law.  By  Philip  E.  Edelman.  author  of  "Inventions  and 
Patents,"  "Simple  Experiments  in  Chemistry,"  "An  Ex- 
perimental Quenched  Arc  System,"  "How  to  Comply  with 
the  New  Wireless  Law."  Minneapolis.  Minn.:  Published 
by  the  author,  at  2432  Lyndale  Ave.  South.  Cloth;  5"4x8 
in.;   pp.   220;    80    illustrations.      $2. 

An  equal  amount  of  information  might  have  been  given  to 
advantage  in  less  space.  The  facts  stated  are  accurate,  but  the 
arrangement  is  poor  and  the  text  displays  the  common  fault 
of  jumping  too  quici^ly  to  the  practical  points  without  a 
sufficient  preliminary  treatment  of  the  fundamental  theory. 

In  spite  of  the  apparent  lack  of  any  definite  plan  in  the 
arrangement  of  the  text,  the  book  certainly  contains  a  large 
amount  of  useful  practical  information  on  wireless  apparatus 
and  methods.  The  author  definitely  states  that  he  is  aiming 
to  supply  information  for  experimenters  whose  previous 
knowledge  of  the  subject  is  limited,  and  his  language  is  cor- 
respondingly non-technical.  A  little  simple  mathematics  is 
used  in  showing  approximate  methods  for  calculating  in- 
ductances, capacities  and  wave-lengths,  and  a  large  number 
of  illustrations  are  provided.  The  conclusion  contains  some 
advice  on  the  subject  of  patents. 


Beginning  with  January,  1913,  the  American  Institute  of 
Architects  has  substituted  for  its  regular  monthly  Proceed- 
ings, a  publication  similar  to  the  Proceedings  of  other  techni- 
cal societies,  a  magazine  entitled  The  Journal  of  the  Ameri- 
can Institute  of  Architects  under  the  editorship  of  Mr.  D. 
Knickerbacker  Boyd,  who  is  chairman  of  the  Committee  on 
Public  Information  of  the  Institute.  This  publication  is  in- 
tended to  embody  the  regular  society  announcements,  and, 
according  to  the  preface  in  the  first  number,  to  afford  to  the 
members  a  frequent  and  intimate  interchange  of  authentic 
news  items  relating  to  the  progress  of  development  in  the 
field  of  architecture.  The  first  two  numbers  which  have  ap- 
peared   are    most    pleasing    typographically. 


A  Gasoline  Engine  Trouble  Chart,  22x36  in.,  has  been  pub- 
llslied  (Norman  W.  Henley  Publishing  Co.,  New  York  City; 
price,  25c.).  sliowing  a  sectional  elevation  of  a  typical  four- 
cylinder,  four-cycle  gasoline  engine  of  automobile  type.  The 
different  parts  of  the  machine  are  lettered  on  the  drawing, 
and  at  the  sides  of  the  chart  are  tables  which  should  assist 
the  amateur,  or  beginner,  in  the  cure  of  lost  power,  heating, 
noise  and  irregular  operation;  different  columns  show  the 
parts  affected,  tne  ultimate  nature  of  the  trouble,  the  identi- 
fying symptom,  and  the  remedy. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all. 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
Uast  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice. 

AMERICAN  ELECTRIC  RAILWAY  ENGINEERING  ASSO- 
CIATION— Proceedings  for  1912.  New  York  City:  The 
Association,  29  W.  39th  St.  Cloth;  6x9  in.;  pp.  978;  il- 
lustrated. 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS — Selected 
Standard  Specifications  for  Steel  and  Steel  Products,  in 
English.  German,  French  and  Spanish.  Philadelphia: 
Prof.  Edgar  Marburg.  Secretarv.  University  of  Pennsyl- 
vania. Cloth;  6.^9  in.:  pp.  109:  illustrated.  $3  per  vol- 
ume. (Specifications  in  each  of  the  four  languages,  in 
pamphlet    form,    paper    cover.    $1    each.) 

ANLEITUNG  ZVR  DURCHFUEHRUNG  VON  VERSUCHEN  AN 
D.JiMPFM.XSCHlNEX.  DAMPFKESSELN.  DAMPFTUR- 
BINEN  UXL)  DIESELM.ASCHINEN — Zugleich  Hilfsbuch 
fur  den  Unterricht  in  Maschinenlaboratorien  technischer 
Lehranstallen.  By  Franz  Seufert.  Ingenieur.  Oberlehrer 
an  der  Kgl.  hciheren  Maschinenbauschule  zu  Stettin.  Third 
edition.  Berlin:  Julius  Springer.  Flexible  linen;  5x8  in.; 
pp.    vii  +  105;    43    text    illustrations.      2.20    marks. 

BUREAU    OF    BUILDINGS    OF    THE    CITY    OF    NEW    YORK, 

Borough    of    Manhattan.      Report    for    1911.      New    York: 

R.    P.    Miller,    Superintendent.    220    Fourth    Ave.      Paper; 

7x10  in.;  pp.   143:  Illustrated. 

A  full   report,   containing  all   the  building  statistics,  orders 

Issued    during    year,    notes    on    special    cases,    unsafe    building 

cases,    testimony    on    fire-protective    features   before   the   State 

Factory  Investigating  Commission,  etc.    Some  figures  from  the 

report  were  given  in  our  Issues  of  Oct.   3  and   Oct.   24.   1912. 

CALIFORNIA  WATER  COMMISSION — Report  for  1912.  San 
Francisco:  Louis  R.  Glavls,  Secretary.  Paper:  6x9  in.; 
pp.  75;  illustrated;  with  32  profile  sheets  in  pocket. 

CHECKLIST  OF  UNITED  STATES  PUBLIC  DOCUMENTS. 
1789-1909 — Congressional:  To  Close  of  Sixtieth  Congress. 
Departmental:  To  End  of  Calendar  Year  1909.  Third 
Edition,  revised  and  enlarged.  Vol.  I.  Lists  of  Con- 
gressional and  Departmental  Publications.  Compiled  un- 
der the  direction  of  Superintendent  of  Documents.  August 
Donath,  Government  Printing  Office,  Washington,  D.  C. 
Buckram:    fix9'4    In.:    pp.    xxi  ^  1707.      $1.50. 

DlFFKREXTl.M-  T'.VD  IXTEGR.XLRECHNUNG.  IXFIXITE.SI- 
.M.VLKEfH.XrXG  FUKIl  IXGRXIEURE  TXSBESi  )XDERB 
AUCH  ZUM  SELBSTSTUDIU.M — Bv  Dr.  W.  Koestler,  Dipl.- 
Ingenieur.  and  Dr.  M.  Tramer.  Berlin:  Julius  Springer. 
Paper;  6x9  in.;  pp.  484:  221  text  figures.  13  marks. 
Th<    first  part  of  a  work  on  Calculus,  laid  out  on  a   rather 

large    scale.      Covers    the    field    from    the    theory    of    numbers. 

factors   and    functions   up    to    the   elementary    consideration    of 

differentials    and    Integrals.       An    11-page     historical    abstract 

concludes  the  volume. 

EARTH  ROADS  AND  CULVERTS— By  E.  F.  Ayres,  Highway 
Engineer;  Assistant  Professor  of  Civil  Engineering.  Cor- 
vallls.  Ore.:  Oregon  Agricultural  College.  Paper;  6x9  in.; 
pp.    79;    Illustrated. 

THE  ELECTRON  THEORY  OF  MAGNETISM— By  Elmer  H. 
Williams.  Urbana,  111.:  University  of  Illinois.  Paper; 
6x9  in.;  pp.  66;  Illustrated.     35c. 

ELEMENTARY  PRINCIPLES  OF  ELECTRICITY  AND  MAG- 
NETIS.M  FOR  STUDE.VTS  IN  ENG1NEP:RING — By  Robert 
HarblHon  Hough,  Aaslstant  Professor  of  Physics,  and 
Waller  MartlnuH  Buehm,  Instructor  In  Physics.  University 
of  Pennsylvania.  New  York:  The  Macmillan  Co.  Lon- 
don: Macmlllan  &  Co.,  Ltd,  Cloth:  5x8  In.;  pp.  vll  +  233; 
95    text    Illustrations.      $1.10,    net. 

ELEMENTS  OF  THE  PRECISK)N  OF  MEASUItEMENTS  AND 
r.RAPHICAL  METHODS — By  H.  M.  Goodwin,  Professor  of 
Physics,  Massachusetts  Institute  of  Technology.  New 
York  and  London:  McGraw-Hill  Book  Co.  Cloth;  6x9  In.; 
pp.    104:    Illustrated.      $1.25.    net. 

FIELD  EQUIPME.N'T  FOR  LABORATORY  WORK  ON  WATER 
Sl'PPLIES— By  H.  A.  Whittaker.  Assistant  Director,  Lab- 
oratory Division.  Minnesota  Stole  Hoard  of  Health.  (Re- 
prlnled  from  American  Journal  of  Public  Health,  Vol.  2, 
No.    12].      Paper;    7x10    In.;    pp.    7:    Illustrated. 

THE  GAS,  PETROL  AND  OIL  ENGINE— Vol.  11.  The  Gas. 
Petrol  and  oil  Engltie  In  Practice.  By  Dugnld  Clerk.  M. 
Inst.  C.  E..  and  G.  A.  Burls.  M.  Inst.  C.  E.  New  and  re- 
vised edition.  New  York:  John  Wiley  H  Sons.  Cloth: 
6x9    In.;    pp.    vll  »  838;    481    text    figures.      $7.50.    ni-t. 

THE  GLASS  SANDS  OF  OKLAHOMA — By  Frank  Butlrnm. 
Norman.  Okla.:  Oklahoma  Geological  Survey.  Paper;  6x9 
111.:   pp.   91;   Illustrated. 

HANDBOOK  OF  nAILROAD  EXI'KN.tES — By  J.  Shirley  En- 
ton,  formerly  Statistician.  Lehigh  Valley  R.R. ;  author  of 
"Railroad  Opernllons:  How  to  Know  Them"  and  "Educa- 
tion for  EdWlinry  In  Railroad  Service"  New  York  and 
London:  McGraw-Hill  Book  Co.  Flexible  leather;  6xS  In.; 
pp.    v  +  559.      $3.    net. 

HETCH  HETCHY  VALLEY — Report  of  Advisory  Board  of 
Army  EnKlnuora  to  Socretury  of  the  Interior  on  InvestlRn- 


tions  Relative  to  Sources  of  Water  Supply  for  San  Fran- 
cisco and  Bay  Communitie*.  Washington,  D.  C. :  Pub. 
Doc.  Paper;  6x9  in.;  pp.  146:  illustrated. 
WATER  SUPPLY,  CITY  OF  SAN  FRANCISCO — Application 
for  Lake  Eleanor  and  Hetch  Hetchy  V.illey  Reservoir 
Sites.  [Letter  from  Walter  L.  Fisher,  Secretary  of  the 
Interior,  to  Mayor  and  Supervisors  of  San  Francisco 
dated  Mar.  1,  1913].  Washington,  D.  C:  Pub.  Doc.  Paper" 
6x9    in.;    pp.    10.  ' 

These  two  reports,  brought  out  by  the  long-standing  con- 
troversy, over  the  utilization  of  a  portion  of  the  Hetch 
Hetchy  Valley,  within  the  Yosemite  National  Yark.  as  a  wa- 
ter-works reservoir  site  for  San  Francisco,  are  abstracted  on 
pp.    521-522    of    this    issue. 

ILLINOIS  BOARD  OF  EXAMINERS  OF  ARCHITECTS!— 
Eighth  Biennial  Report.  Chicago,  111.:  Secretar'  Peter  JS, 
Wight.    1113   Chamber    of   Commerce. 

ILLINOIS    RIVERS    AND    LAKES    COMMISSION-    Annual   Re- 
port  for   1912.      Chicago.   111.      Paper;   6x9  in.:   pp.   31. 
Report    and     Plans    for    Reclamation     of    Lands    Subject    to 
Overflow    in    the    Kaskaskia    River    Vallev.      Bv    Jacob  A. 
Harman.   C.   E.      Cloth:   6x9   in.:   pp.   70;   illustrated. 

,  Also  bulletins:  The  Illinois  Waterway — A  Guide  for  Navt- 
gators,  and  The  Illinois  Waterway — A  Review,  by  Isham 
Randolph:  and  European  Harbor  Development,  and  Com- 
mon Sense  Applied  to  the  Inland  Waterway  Problem  by 
Robert  R.  McCormick.  Paper:  6x9  in.;  pp.  26,  21,  9  and  f, 
respectively:    Illustrated. 

imrESTIG.\TIONS  ON  METHODS  OF  ANALYSIS  OF  CANE 
PRODUCTS — By  Wm.  E.  Cross.  Baton  Rouge.  La.;  Louis- 
iana State  University.      Paper;    6x9  in.;   pp.   S3:   illustrated. 

THE  MATHEMATICS  OF  APPLIED  ELECTRICITY — A  Prac- 
tical Mathematics.  By  Ernest  H.  Koch.  Jr..  Instructor  In 
Mathematics.  School  of  Science  and  Technology.  Pratt  In- 
stitute, Brooklyn.  N.  Y.  New  York:  John  Wilev  &  Sons. 
London:  Chapman  &  Hall,  Ltd.  Cloth:  5x8  in.;  "pp.  xvl  J 
651;  316   text  illustrations.      $3    (12/6),   net. 

OREGON  ALMANAC  FOR  1912— Portland.  Ore.:  C.  C.  Chap- 
man. State  Immigration  Agent.  Commercial  Club  Bldg. 
Paper;    6x9    in.:    pp.    144:    illustrated. 

ORGANES  DES  MACHINES  OPERATRICES  ET  DES  TRANS- 
MISSIONS— By  L.  Jacob.  Ingenieur  General  D'Artlllerle 
Navale;  Director  de  Laboratoire  CentvaT  de  la  Marine. 
[Being  part  of  Encyclopedic  Scientiflque  Series,  published 
under  the  direction  of  Dr.  Toulouse].  Paris:  O.  Doln  & 
Fils.  8  Place  de  L'Odeon.  Cloth;  5x7  In.;  pp.  xI  +  358;  372 
text   figures. 

PORTLAND-CEAIENT    RESOURCES    OF    ILLINOIS — By    A.    V. 
Blelninger,   E.   F.  Lines  and   F.   E.   Layman.     Urbana:   Illi- 
nois   State    Geological    Survev     IP.    W.    DeWolf.    Director, 
University  of  Illinois).     Cloth:  6x9  in.:  pp.  121:  illustrated. 
In  addition  to  being  a  very  full  report  upon   the  portland- 

cement    resources    in    the    State    of   Illinois,    this    bulletin    con- 
tains   a    short,    but    quite    complete,    exposition    of    the    method 

of  manufacturing  Portland    cement    by   one   of   the   authors  cS 

the   whole   report.    ..X.    B.    Bleininger. 

PRACTICAL  MEASUREMENTS  IN  RADIO-ACTIVITY — By  W. 
Makower,  Lecturer  and  Demonstrator  in  Physics,  and  B, 
Geiger.  Lecturer  in  Physics.  University  of  Manchester 
England.  New  York  and  London:  Longmans.  (3reen  i 
Co.  Cloth:  5x9  in.;  pp.  Ix  +  151;  61  text  illustrations. 
$1.60,    net. 

THE  PRINCIPLES  OF  SPECIFIC.XTION  AND  AGREEMENT 
WRITING — By  C.  R.  Young.  Consulting  Structural  Engi- 
neer; Lecturer  In  Structural  Engineering,  University  of 
Toronto.  Second  edition.  Toronto:  Reprinted  from  the 
Canadian  Engineer.  62  Church  St.  Paper;  6x9  In.;  pp. 
52.  50c. 
A   second  edition   of  the  pamphlet   reviewed   In   Eng.  News, 

May   16.    1912,   p.    959.      This  edition   contains  aildltional   matter 

in  the  form  of  an  appendix  covering  typical  .short  agreements. 

ItAILWAY  ROUTES  IN  AL.\SK A— Message  from  the  Presi- 
dent of  the  United  States  Transmitting  Report  of  Alaska 
Railroad  Commission.  Washington,  D.  C. :  Pub.  Doc.  Pa- 
per;   6x9   In.;    pp.    172;    illustrated. 

STEAM  BOILERS,  THEIR  THEORY  AND  DESIGN— By  H. 
deB.  Parsons.  M.  Am.  Soc.  M.  E..  M.  Am.  Soc.  C.  E.,  Pro- 
fessor Emeritus  of  Practical  Kngliuerlng.  Rensselaeft 
Polytechnic  Institute.  Fourth  edition.  New  York  ana 
London:  Longmans.  Green  &  Co.  Cloth;  6x9  In,;  pp.  xvll 
+  377;    156    text    Illustrations.      $4,    net. 

STEAM  ENGINEERING— A  Text-Book.  By  \\llllam  R.  King. 
U.  .S.  N..  Retired;  Principal,  Baltimore  Polytechnic  Insti- 
tute. New  York:  John  Wiley  *  .Sons.  London:  Chapman 
&  Hall.  Ltd.  Cloth;  6x9  In.;  pp.  vll  ♦  450;  177  Illustrations. 
$4,    net. 

ST.  LOUIS  PUBLIC  SERVICE  COMMISSION— Report  to  Muni- 
cipal Assembly  on  the  United  Railways  Co.  of  St.  LoutS«i 
Vol.   II.      Cardboard;    6x9   In.;   pp.   34;   Illustrated.  ! 

STRESSES  IN  TALL  BUILDING.S — Bv  Cyrus  A.  Mellck.  D.  C. 
E.  Columbus.  Ohio:  cihlo  State  University.  Paper:  6x9 
In.;    pp.    227;    Illustrated. 

SYNCHRONOUS  MOTORS  AND  C(  INVERTERS:  Thc.ory  and 
Methods   of   Calculation    and    Testing— By    Andrf'    E.    Blmi- 

del     Hon.   M.  Am.    Inst.   E.   E..   Professor  In   .National  S.I 1 

of  Bridges  and  Highways  of  France.  Translated  from  i)i' 
I'ri-iuh  by  C.  O.  Mallloux,  Consulting  Electrical  Engln.-i. 
with  additional  chapters  bv  Comfort  A.  Adams.  Proli.M- 
sor  of  Electrical  Rlnglncerlng  In  Harvard  University. 
New  York  and  London:  McGraw-Hill  Book  Co.  Cloth; 
6x9   In.;    pp.    xvlll  +  295;    148    text    Illustrations.      $3.   net. 

WINDING  ENGINES  AND  WINDING  APPLIANCES— Their 
Design  and  Economical  Working.  By  George  McCullocJl, 
InsniTtor  of  Muchlnerv.  Departmi-nt  of  Mines.  West  Aus- 
tralia, and  T.  Campbell  Futers.  M.  Inst.  M.  E..  author  of 
"Th<-  Mechanical  Engineering  of  Collieries."  New  York: 
Longmans.  Green  *  Co.  London:  Edward  Arnold.  Cloth; 
6x9   In.:    pp.    vlll4  452:    175    llluslrntlonH.      $6.    ni-t. 

WORM  GEARING — By  Hugh  Kerr  Thomas,  A.  M.  Inst.  M.  B, 
New  York  and  London:  McGrnw-HIll  Book  Co.  Cloth: 
6x9   In.;  pp.  lx  +  86:  33  Illustrations.     $1.50,  not. 
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contract  awarUeO.      The 


RAILWAYS 

New  York — The  Board  of  Estimate  of  the  city  of  New 
York,  Mar.  6.  approved  the  construction  contracts  for  Sec- 
tions 2  and  3  of  the  Corona-VVoodside  elevated  extensions. 
The  contract  for  the  construction  of  Section  2  awarded  to 
the  Cooper  &  Evans  Co.  was  approved  along  with  an  ap- 
propriation of  $S60,743.B0  of  corporate  stock  to  provide  means 
for  the  extension  of  the  contract.  Section  3  went  to  the  E. 
E.  Smith  Contracting:  Company  and  an  appropriation  of  52,- 
$C3,5SS  in  corporate  stock  was  provided  for  to  cover  the  costs. 

+  rennHylvaiiln — Montour  R.R. — Subcontracts  have  been 
awarded  to  the  KEYSTONE  CONTRACTING  CO.,  Keystone 
iBldg.,  Pittsburgh,  Penn.,  for  Sections  A  and  B  of  this  com- 
pany's proposed  30-mile  extension.  The  general  contractor 
for  the  work  is  John   Marsch,  Chicago,  111. 

+Vlrslnln — Southern  Ry. — This  company  has  awarded  the 
contract  to  the  CURTIS  &  SHUMWAY  CO.,  Lynchburg,  Va., 
for  the  construction  of  double-track  work  between  Monroe 
and  Amherst.  Va. 

VIrKiniii — Norfolk,  Yorktown  &  Washington  R.R.  —  A 
charter  was  granted  to  this  company,  Feb.  22,  to  construct 
and  operate  a  railroad  from  Norfolk,  through  Newport  News, 
Hampton,  Yorktown,  Alexandria  and  through  the  counties 
of  Gloucester,  Middlesex,  Essex,  Carolina.  King  George,  Staf- 
ford, Prince  William  and  Fairfax,  all  in  the  state  of  Virginia. 
The  officers  of  the  new  road  are  C.  T.  Hobart.  Pres. ;  Leon  C. 
Steele  Vice-pres.;  S.  S.  Pope,  Treas.:  Leon  C.  Steele,  Secy.;  all 
of  Norfolk.  The  directors  are:  Louis  Feuerstein  Louis  Mans- 
bach.  Harvey  M.  Dickson,  W.  F.  Dusch.  George  H.  Lewis,  C.  T. 
Hobart.  W.  W.  Terry,  all  of  Norfolk  and  C.  T.  Blake,  of 
Greenburg,    Penn. 

♦Norfolk  &  Western  Rv. — This  companv  has  awarded  the 
contract  to  the  RINEH.'VRT  &  DENNIS  CO.,  Jefferson  Na- 
tional Bank  Bldg.,  Charlottesville,  Va.,  for  about  500,000 
cu.yd.  of  unclassified  excavation  and  considerable  masonry, 
etc.      The    work    is    double-tracking    near    Petersburg,    Va. 

West  VlrKlnln — "VA'illiamsport.  Nessle  &  Martinsburg  R.R. 
— This  company  has  been  issued  a  charter  to  construct  and 
operate  a  railway  from  Williamsport  to  Martinsburg,  W.  Va. 
Capital.  $250,000.  The  offices  are  located  at  Martinsburg, 
W.  Va. 

♦Virginian  Ry. — This  companv  has  awarded  the  contract 
to  GOODWIN,  BOXLEY  BR.^^Y  &  CO..  Roanoke,  Va.,  for  the 
completion    of   the    Jenny's   Gap   tunnel. 

North  Carolina — Black  Mountain  R.R. — This  company  Is 
considering  the  construction  of  an  extension  of  its  line  from 
Burnsville  to  Weaverville,  29  miles.  The  line  is  owned  by 
Dickey,  Campbell  &  Co..  Black  Mountain,  N.  C. 

Atlantic  Coast  Line  R.R. — This  company  has  authorized 
the  construction  of  the  masonry  required  for  the  construc- 
tion of  the  masonry  required  for  the  construction  of  second- 
track  work  between  Selma  and  Parkton,  N.  C,  a  distance  of 
about  fiO  miles.  The  contract  for  the  grading  has  not  been 
awarded  as  yet.     E.   B.  Pleasants.  Wilmington,   is  Ch.  Engr. 

Beaufort  Terminal  R.R. — This  company  has  made  appli- 
cation to  the  State '  Legislature  for  a  charter  to  construct  its 
proposed  line  from  Beaufort  to  Point  Lookout,  about  20 
miles.  The  company  has  a  capital  of  $5,000,000.  E.  C.  Dun- 
can, Raleigh,   N.   C,   is   interested. 

Alabama — Gulf.  Florida  &  Alabama  Ry. — This  company 
is  preparing  to  award  the  contract  for  grading  its  proposed 
20-mile  extension  north  from  Local,  Ala.,  into  Monroe  County. 
G.  A.  Berry.  Pensacola,  Fla..  is  Vice-pres.  and  Ch.  Engr. 
Noted   Jan.    16. 

+  .\labama — A  contract  has  been  awarded  to  OSCAR  J. 
PRtlETT.  Jlontgomery,  Ala.,  for  constructing  12  miles  of 
railroad  from  Eclectic  to  Vincent.  Ala.,  in  Elmore  County. 

MlHslNsippl  —  Mississippi  &  Northern  R.R.  —  This  com- 
pany has  been  authorized  to  organize  by  the  state.  W.  G. 
Seaver.    Biloxi.   Miss.,    Is   Pres. 

Tennesoee — Birmingham  &  Northwestern  R.R. — This  com- 
pany is  considering  the  construction  of  a  branch  from  north 
of  Alamo  to  Maury  City  and  Brownsville,  Tenn.,  about  20 
miles.      I.  B.   Tigrett  is  Pres. 

Kentucky — Louisville  &  Nashville  R.R. — This  company, 
will  double-track  its  Cumberland  Valley  Division,  between 
Pineville  and  Corbin,  Ky.,  a  distance  of  30  miles,  early  in  the 
spring. 

Iniliana — Laporte,  Logansport  &  Southern  Ry. — This  com- 
pany with  a  capital  of  $100,000  has  been  incorporated  to 
construct  a  line  between  Logansport  and  Laporte,  Ind.  B.  P. 
Thomas.   Laporte,   Ind.,   is   Const.   Engr. 

Sonth  Dakota — Chicago  &  Northwestern  Rv. — This  com- 
pany is  planning  to  construct  into  Svlvan  Lake,  nine  miles 
southwest  of  Custer,  from  Fairburn  to  a  point  on  its  Black 
Hills  Line  from  Chadron,  Neb.  The  distance  from  Fairburn 
to  Sylvan  Lake  is  about  30  miles  and  the  route  has  alreadv 
been  surveyed  and  work  on  it  is  expected  to  commence  this 
summer.      E.   C.   Carter,   Chicago.   111.,   is  Ch.   Engr. 

♦■XVyomtnc: — Chicago.  Burlington  &  Quincv  R.R. — Subcon- 
tracts have  been  awarded  as  follows  bv  Twohy  Bros  Port- 
land, Ore.,  general  contractors  in  this  company's  proposed 
line  between  the  Powder  River  and  Orin  Junction-  GIL- 
gSSS^?,'^^?:,-  24  miles;  BAKER  BROS..  10  milet .  J.  FRED 
ROBERTS,  10  miles:  C.  R.  CONOVER.  six  miles:  P.  J.  KING. 
SIX  miles;  J.  COATES,  six  miles,  all  of  Denver,  Colo 


Montana — Billings  &  Central  R.R. — This  company  has 
completed  financial  arrangements  for  its  proposed  20-mlIe 
railroad.  The  Billings  Land  &  Irrigation  Co.,  Billings,  Mont., 
is  interested. 

Texan — Pecos  Valley  Southern  Ry. — This  companv  is  pre- 
paring to  extend  its  line  south  from  San  Salmon  Springs  to 
Alpine,  about  50  miles,  and  north  from  Pecos  to  Tahoka. 
about  200  miles.  .\t  the  recent  annual  meeting  of  the  di- 
rectors the  following  officers  wen-  .lected:  W.  L.  Carwlle. 
Dallas.  Pres.;  G.  C.  Mountcastle.  Fort  Worth,  Vice-Pres.  L. 
W.  Anderson,  Pecos,  Gen.  Mgr.  and  Ch.  Engr. 

According  to  press  reports  a  railroad  will  be  constructed 
from  Knox  City,  to  Crystal  Falls  and  ultimately  to  Fort 
Worth.  The  new  line  is  to  traverse  the  northern  part  of 
Stephens  County.  G.  W.  Thomason,  Haskell,  Tex.,  is  in- 
terested. 

Missouri,  Kansas  &  Texas  Ry. — According  to  press  reports 
the  State  Senate  has  passed  the  Missouri  Kansas  &  Texas 
R.R.  Consolidation  Bill  over  the  governor's  veto.  The  bill 
authorizes  this  company  to  merge  under  one  management — 
the  Missouri,  Kansas  &  Texas  R.R.  of  Texas,  the  Wichita 
Falls  &  Northwestern,  the  Wichita  Falls  &  Southern,  the 
Texas  Central  and  the  Beaumont  &  Great  Northern  railroads. 
Though  the  last  named  lines  are  subsidiaries  of  the  Missouri, 
Kansas  &  Texas  Ry.,  they  have  maintained  separate  offices 
under  Texas  charters.  The  lower  branch  of  the  legislature 
already    had   passed    the    bill    over   the    veto. 

Mountain,  Valley  &  Plains  R.R. — See  item  under  Okla- 
homa. 

Oklahoma — Mountain,  Valley  &  Plains  R.R. — This  com- 
pany, it  is  reported,  has  made  financial  arrangements  for 
the  construction  of  its  proposed  line.  The  companv  was 
chartered  in  February  to  construct  eastward  from  Ciniarron, 
N.  M.,  through  Higgins,  Clarendon  and  Balhart,  Tex.,  to 
Guthrie,  Okla.      E.   C.   Gray,   Higgins,   Tex.,   is  interested. 

Colorado — Missouri,  Kansas  &  Texas  Rv. — This  company 
plans  the  extension  of  its  line  from  near  the  Kansas  western 
border  into  Denver,  Colo.  S.  B.  Fisher,  St.  Louis,  Mo.,  is 
Ch.  Engr.  Const. 

Chicago.  Burlington  &  Quincy  R.R. — This  companv  has 
awarded  the  contract  for  the  construction  of  its  proposed 
cutoff  between  Hudson  and  Greeley,  Colo.  Estimated  cost 
$800,000.      F.   T.   Darrow,  Lincoln,  Neb.,    is  engr.   M.   W. 


Idaho — Twin  Falls.  Oakland  &  San  Francisco  R.R. — This 
company  has  bee  i  incorporated  to  construct  a  railroad  from 
Twin  Palls,  Idaho,  to  Wells,  Nev.     Capital,   $2,000,000. 

Idaho — Pittsburg  &  Gilmore  R.R. —This  companv.  it  is  re- 
ported, is  planning  to  continue  the  construction  of  its  line 
from  Salmon  City,  Idaho,  down  the  Salmon  River,  to  Lewis- 
ton,  Idaho. 

Idaho — Great  Northern  Ry. — This  company  is  considering 
the  construction  of  an  extension  of  nine  miles  to  the  property 
owned  bv  the  Consolidated  Interstate  Callahan  Mining  Co.  A. 
H.  Hogeland,  St.  Paul,  Minn.,  is  Ch.  Engr. 


Oregron — The  construction  of  a  railroad  on  the  old  Lewis 
and  Clark  right  of  way  is  being  planned.  Estimated  cost. 
$200,000.      Robert  Kinney,  Astoria,  Ore.,  is  interested. 

♦Canada — Grand  Trunk  Pacific  Rv. — This  companv  has 
awarded  the  contract  to  FOLEY  BROS..  WELCH  &  STEW- 
.ART.  for  constructing  the  remaining  section  of  425  miles  con- 
necting the  eastern  and  western  lines,  from  a  point  at  Mile 
195  east  of  Prince  Rupert.  B.  C,  to  Mile  1124  west  of  Win- 
nipeg, Man.  The  work  includes  terminals  of  Port  George. 
B.  C.  a  775  ft.  tunnel  at  Mile  1153  and  a  2000  ft.  tunnel  at 
Mile   1181. 

♦  Ontario — Toronto  Eastern  Rv. — The  contract  has  been 
awarded  to  EWEN  M.A.CKENZIE,  Toronto,  Ont..  by  this  com- 
pany, for  the  construction  of  its  proposed  line  through  Pick- 
ering, Whitby,  Oshawa  and  Bowmanville,  Ont.  The  grading 
involves  about  14,000  cu.yd.  of  earth  per  mile.  B.  W.  Oliver 
is   Ch.    Engr.,   Toronto. 

.VIberta — Calgary.  Edmonton  &  Fort  McMurray  R.R. — The 
Canadian  Government.  Ottawa,  Ont..  has  sanctioned  the  in- 
corporation of  this  company  with  a  capital  of  $10,000,000. 
The  company  proposes  to  construct  a  line  from  Calgary  to 
Edmonton  and  then  to  Fort  McMurray,  Chipewyn,  and  on  to 
the  Great  Slave  Lake;  also  two  branch  lines. 

ELECTRIC  R.VILW.VYS 

Ancusta.  Maine — The  Livermore  &  .'\ugusta  St.  Ry.  Co.  has 
been  incorporated  to  construct  and  operate  an  electric  rail- 
way to  connect  East  Livermore.  F.aj'ette.  Readfield.  Man- 
chester and  Augusta.  The  Incorporators  are,  R.  J.  Noyes. 
E.  E.  Newbert  and  L.  O.  Tebbetts,  Augusta,  C.  P.  Hatch.  Port- 
land, B.   E.  Leighton  and  N.  T.  Gordon.  Readfield. 

Perth  -\mhoy,  N.  J. — The  Public  Service  Corporation  is 
considering  the  double-tracking  of  its  traction  lines  on 
Smith  and  State  Sts.,  extending  to  the  city  limits.  John  J. 
Burleigh,  Newark,  is  Vlce-Pres. 
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C'harlerol,  Penn. — Preliminary  arrangements  are  being 
made  by  the  Westside  Electric  Bt.  Ry.  Co.  tor  the  construc- 
tion ot  nine  miles  of  new  track  from  Charleroi  to  Ellsworth. 
T>.   G.    Callihan.   Charleroi    is   Gen.    Supt. 

Shippeusbnrg,  Penn. — The  City  Council  has  granted  a 
franchise  to  the  Chambersburgr  &  Shippensburg  Ry.  Co.  to 
construct  and  operate  an  electric  railway  through  Shippens- 
burg. This  is  part  of  a  proposed  line  to  connect  Chambers- 
burg  and  Shippensburg.     T.  M.  Mahon  is  Pres.     ^oted  Feb.  20. 

Warren,  Penn. — The  Warren  St.  Ry.  Co.  is  making  prepa- 
rations for  the  extension  of  its  line  from  Warren  to  Youngs- 
ville.  about  nine  miles.  Work  will  be  started  in  the  near 
future.  The  Warren  and  Sheffield  line  will  also  be  extended 
to  Kane,  2S  miles  distant,  by  the  construction  of  12  miles  ot 
new  road  It  is  also  announced  that  the  lines  of  the  Titus- 
ville  Trolley  Companv  that  now  reach  to  Pleasantville  will 
be  extended  to  connect  with  the  Warren  and  Toungsville  line. 
D.    F.    A.    Wheelock,    Warren,    is   Ch.    Engr.      Noted   Jan.    30. 

Baltimore,  Md. — The  Board  of  Awards  received  the  fol- 
lowing bids.  Feb.  26  for  the  construction  of  an  electric  rail- 
wav  from  the  Harford  Road  tracks  of  the  United  Rys.  & 
Electric  Co.,  to  Lake  Jlontbello,  to  be  used  for  hauling  sup- 
plies for  the  construction  of  the  new  filtration  reservoirs: 
Malcolm  W.  Hill,  $11,555;  the  Whiting-Turner  Construction 
Company,   $12,549,  and  C.   W.  Lane  &  Co.,   $18,043. 

Durham,  X.  C. — Preliminary  arrangements  are  being  made 
by  the  Durham  Traction  Co.  for  the  construction  of  the  pro- 
posed electric  railway  from  Durham  to  Chapel  Hill,  about  1.5 
miles.      R.   H.    Wright   is   Pres.      Noted   Mar.    6. 

Wilmington,  X.  C. — The  Peninsula  Ry.  Co.  has  been  incor- 
porated to  construct  and  operate  an  electric  railway  from 
Wilmington    to   Ocean    Beach.      Iredell   Meares    is    interested. 

New  Orleanw,  L,a. — Extensive  improvements  to  its  Villere 
line  in  New  Orleans  are  planned  by  the  New  Orleans  Ry., 
Light  &  Power  Co.     A.  L.   Black,  New  Orleans,  is  Ch.  Engr. 

Shreveport,  La. — Preliminary  surveys  have  been  started 
bv  the  North  Louisiana  Electric  Ry.  Co.  for  its  proposed  line 
from  Shreveport  to  Homer  and  Monroe,  about  100  miles.  A. 
B.    Blevins,    Jefferson,    La.,    is   Pres.      Noted   Mar.    6. 

Pahucah,  Ky. — The  Kentucky  Southwestern  Electric  Ry. 
Light  &  Power  Co.  is  receiving  bids  for  the  construction  or 
its  proposed  line  from  Paducah  to  Murray,  about  55  miles. 
H.    S.    Rhodes    is    Pres.      Noted   Jan.    16. 

rieveland,  Ohio — Plans  are  being  considered  by  the  Cleve- 
land Rv.  Co.  for  the  construction  of  a  crosstown  line  on  79tn 
St.     Charles  H.  Stanley,  Cleveland,  is  Pur.  Agt. 

ColnmbuM,  Ohio — L.  P.  Stephens,  Receiver  of  the  Columbus 
Urbana   &   Western   Electric   Ry.   Co.,   has  advertis 
for    the    extension    of    tht    line    from    its    present 
Fishingers    Bridge    to    the    Girls    Industrial    Ho 
ware.      Bids   will    be   received    In    two    w "- 


for   bids 

rminus   at 

lear    Dela- 

s,    first    for   the   con- 


struction  of  the  line  entirely  including  the   right-of-way  and 
secondly    for    the    construction    of    the    road    exclusive    of    the 


riBht-of-wa> 

Pioneer,    Ohlt>- 

pared  plans  and 
the  constr  '  - 
Angol 


The   Toledo    &    Western    R.R.    Co.   has   pre- 
is    making    preliminary    arrangements    for 
of    an    electric     railway    from      Pioneer      to 
rti.ft>...».      At    Angola    the    line    will    connect    with    that    of    the 
St.  Joseph  Valley  Traction  Co.     W.  E.  Pierce,   bylvania,   Ohio, 
is  Supt. 

IndlanapoIlH,  Ind. — Press  reports  are  to  the  effect  that  the 
Chicago,  Indianapolis  &  Merldan  Rys.  Co.  Is  considering  plans 
for  the  construction  of  an  electric  line  from  Gary  to  Indiana- 
polis. 

Laporte,  Ind. — The  Laporte,  Logansport  &  Southern  R.R. 
Co  will  soon  receive  bids  for  the  construction  of  an  electric 
ralUvay  from  Laporte  to  Logansport.  Warren  W.  Travis  is 
Vice-Pres.      Noted    Feb.    20. 

Richmond,  Ind. — The  Richmond.  Portland  &  Port  Wayne 
R  R  Co.  has  been  incorporated  to  construct  and  operate  an 
inlerurban  railway  connecting  Richmond,  Portland  and  Fort 
Wayne  Grant  S.  Staub,  William  F.  Harbison,  Richard  J.  Mc- 
Carthy'and   C.  H.   Frank   are   interested. 

Rofheiiter,  Ind. — Steps  have  been  taken  to  build  a  traction 
line  from  this  city  to  Akron  a  distance  of  10  miles.  A  sub- 
sidy will  be  asked  from  Henry  township  Fulton  County  to 
pay  for  the  right-of-way,  and  an  additional  subsidy  will  be 
asked  from  Rochester  township  to  pay  for  the  rails.  Douglas 
Head  &  Co.  propose  to  do  the  work  on  the  Rochester-Akron 
line. 

Terre  Haute,  Ind. — Plans  are  being  prepared  by  the 
Springfield  &  Central  Illinois  Traction  Co.  for  the  construc- 
tion of  an  electric  railway  on   Walnut  St.   In  Terre  Haute. 

Kvanaton,  III. — The  City  Council  has  granted  a  franchise 
to  th<-  County  Traction  Co.  to  construct  and  operate  an  elec- 
tric  railway   In    Evanston.      Emil   G.   Schmidt   Is   Pres. 

MprluKHrld,  III.— Press  reports  state  that  the  construction 
of  an  Interurban  line  from  Jacksonville  to  Springfield  is 
again  being  agitated.  This  project  was  discussed  some  time 
ago.      Fred   Amerhi-im  of  New   Berlin,   Is  Interested. 

Ilelolt,  Win. — Press  reports  are  to  the  effect  that  a  cam- 
nany  of  Indianapolis,  Ind.,  capllallsts  are  considering  plans 
for  the  construction  of  an  electric  railway  from  Belolt  to 
Deluvan. 

Mt.  PIraiiant,  Win.— The  Milwaukee  Electric  Ry.  &  Light 
Co.  Is  considering  plans  for  the  extension  of  Its  line  In  Mt. 
Pleasant.       R.    1!.    Stearn,    Milwaukee,    Is    Gen.    Mgr. 

Manon  City,  Iowa — Thi-  construction  of  an  i-lectrlc  Inter- 
urban railway  from  Mason  City  to  Cresco  Is  being  agitated 
by   F.   H.   Huber  and  J.   W.   I'atterson,   of  Cre8';o. 

Duluth,  .Minn.— The  Interstate  Traction  Co.  Is  i-onslderlng 
an  exp.ndlUire  of  $30,000  for  the  Improvement  of  Its  Bfreet 
railway  Hystem.  New  rails,  trolley  lines  and  cables  will  bo 
Installed.      Charles    I!.    T)uiin.    Duluth.    is   Oen.    Mgr. 

r'oirpyvillr,  Kan. — The  KansaH-oklnhoma  Traction  Co.  haB 
been  Incorporated  to  construct  iind  op.-rate  an  ';l<ctrlc  In- 
terurban railway  from  Correyvllli-.  Kan.,  to  Tulsa,  Okla,. 
about   70    miles.      D.    M.    .llgglnH,    Cfirreyvllle,    Is    Int.riHled. 

L,lnpaln,  Nrb.— We  are  olllcliilly  advised  that  the  Ne- 
braska State  Ry.  Commission  has  approved  the  applleatlon 
of   the  Omaha,   Lincoln  &  Beatrice   Ry,   Co.   to   Issue   4r2,2BO,000 


in  bonds  to  be  used  for  the  completion  of  its  proposed  line 
from  Lincoln  to  Omaha,  about  50  miles.  H.  S.  Norton. 
Lincoln,    is  Secy,   of  the   company.      Noted   Jan.   23. 

Cleburne.    Tex A    committee    of    local    citizens    headed    by 

S.  M.  Braswell  has  been  appointed  to  assist  E.  P.  Turner  of 
Dallas  in  promoting  the  construction  of  an  interurban  elec- 
tric railway  between  Dallas  and  Glen  Rose  via  Cleburne. 
Plans  for  carrying  out  this  project  are  said  to  be  well  ad- 
vanced.    Noted   Feb.   27. 

(iaiveston,  Tex. — The  Galveston-Houston  Interurban  Ry.  is 
planning  to  malie  extensive  improvements  to  its  line  from 
Galveston  to  Houston,  about  51  miles.  It  is  also  planned  to 
construct  two  or  three  branch  lines  to  thriving  towns  situ- 
ated in  the  section  the  proposed  line  will  traverse.  V.  W. 
Berry,   Houston,   is   Supt. 

GreenvilLe,  Tex. — The  Greenville  Electric  St.  Ry.  Co.  has 
purchased  the  street  railway  that  runs  from  Greenville  to 
Mineral  Heights  from  the  Greenville  Development  Co.  The 
acquired   line  will  be  extended  and  otherwise   improved. 

Temple,  Tex. — The  Southwestern  Traction  Co.  which  owns 
and  operates  the  interurban  electric  railway  between  Tem- 
ple and  Belton,  about  ten  miles,  has  succeeded  in  financing 
the  construction  of  an  extension  of  the  line  from  Temple  to 
Marlin,  30  miles,  and  is  now  working  on  plans  to  build  a 
trunk  interurban  railway  between  Dallas  and  Houston.  250 
miles,  via  Marlin.  It  is  stated  by  A.  F.  Bentley,  Pres.  of  the 
company,  that  the  construction  of  the  Marlin  extension  will 
soon  be  started  and  that  plans  for  building  the  proposed 
trunk  line  are   well   advanced. 

Miami,  Okla. — It  is  proposed  by  the  Oklahoma,  Kansas. 
Missouri  Interurban  Ry.  Co.  to  construct  an  extension  to  its 
line  from  North  Miami  to  Blue  Mound.  A.  K.  Wilder,  Miami, 
is  Gen.  Mgr. 

Ogden,  Vtah — The  Ogden  Rapid  Transit  Co.  announces 
that  it  will  be  ready  to  start  work  this  summer  on  its  pro- 
posed interurban  electric  line  from  Ogden  to  Logan.  Joseph 
A.    West,   Ogden,    is   Ch.    Engr. 

.Vshland,  Ore. — M.  T.  Minney  and  associates  of  Oakland, 
Calif.,  have  been  granted  a  franchise  to  construct  and  oper- 
ate   an    electric    railway    in    Ashland.      Noted    Feb.    27. 

MeJIInnvllle  Ore The  Oregon  Electric  Ry.  Co.  is  prepar- 
ing plans  for  the  extension  of  its  line  from  Tualitin  to 
McMinnville,  about  30  miles.  C.  A.  Coolidge,  Portland,  is  Gen. 
Mgr. 

Portlanil,  Ore. — The  City  Council  has  granted  a  franchise 
to  the  Portland  Ry.,  Light  &  Power  Co.  to  construct  approx- 
imately IS  miles  of  electric  railway  in  Portland.  F.  W.  Hild, 
Portland,   is  Gen.  Mgr. 

Vincent,  Ore. — The  Walla  Walla  Valley  Ry.  Co.  is  con- 
sidering plans  for  the  construction  of  a  five-mile  extension  to 
Vincent.      C.   S.   Walters,   Walla   Walla,    Wash.,   is  Gen.   Mgr. 

May  City,  Calif. — Plans  are  being  prepared  by  the  Pacific 
Electric  Ry.  Co.  for  the  extension  of  its  Alamitos-Longbeach 
line  through  Bay  City.  J.  McMillan,  Los  Angeles,  is  Gen. 
Mgr. 

Modesto,  Calif. — Plans  are  being  prepared  by  the  Modesto 
&  Empire  Traction  Co.  for  the  construction  of  an  interurban 
line  from  Modesto  to  Newman,  about  20  miles.  W.  A.  Cooper, 
Modesto,   is   Ch.   Engr. 

Fredcrlcton,  N.  B. — A  company  is  being  organized  for  the 
construction  of  a  street-car  line  in   Predericton. 

MtiHT,    HE.VT    AND    POWKR 

+Hadlry,  MaxM. — The  American  Thread  Co.  has  awarded 
the  contract  for  the  construction  of  a  boiler  house  at  its 
Hadley  branch,   to  V.  V.   GODDARD,  Gardner,   Mass.' 

+  .\<irlh    llllUTleu.   MuNK The   contract    for   the    installation 

of  a  liiatiTiK  sv.siiiii  in  the  new  car  shops  of  the  Boston  & 
Main.-  i;  I;  :il  .Xcirth  Hillerica,  has  been  awarded  to  the 
JENXISiiN   C'd.,    Fili'hburg,  at  about  $80,000. 

South  lladley  Kall»,  MnNM. — The  South  Hadley  Falls  Power 
Co.  has  sold  its  plant  and  property  to  the  .Vmherst  Power  Co. 
The  new  owners  will  establish  a  substation  and  Install  new 
equipment   in   the  plant.      Philip  Cabot,   Boston,   is   Pres. 

SprluKticld.  3laMH. —  Bids  will  soon  be  received  by  W.  S. 
Pierce,  Commanding  Colonel  of  the  U.  S.  Armory  at  Spring- 
field, for  the  enlargement  and  improvement  of  the  boiler 
house  and   Installation   of   two   new   boilers    in   the  armory. 

+  Nrw  Haven,  Conn. — The  contract  for  alleiatlons  and  an 
addition  to  the  power  house  of  the  United  Illmnlnating  Co. 
on  Grand  Ave.  has  been  awarded  to  1!.  N.  BI,.\T<'llLb;Y,  902 
Chapel  St.,  New  Haven.  C.  F.  Townsend,  55  Church  St.,  Is 
Arch.      Noted    F<-b.    13    and    20. 

Stamford,  Conn. — Estimates  are  being  received  on  plans 
drawn  by  Nelson  K.  Kmmens.  Washington  Bldg.,  Stamford,  for 
the  construction  of  two  buildings  at  the  plant  of  the  Stam- 
ford Gas  &  Electric  Co.  on  South  St.  One  will  be  60x60  ft., 
two  stories  high  and  the  second  60x110  ft.  one  story  high, 
both   of  brick   and   eoiureli'    fireproof  construction. 

+  Waterhiiry,  <'onM,— The  Connecticut  Co.  has  awarded  a 
contract  to  FKKIi  T.  LlOY  &  CO.,  INC..  of  Springflel-i,  Mass., 
for  an  addition  to  Us  iiowii-  house  on  West  Main  St.  The 
structure  will  be  60x100  ft.,  three  storli'S  high,  of  brick, 
steel  and  reinforced  concreti-.  D.  S.  Miller,  New  Haven. 
Conn.,   la   EI.'c.    Kngr.      Noted    Feb.    13. 

BulTnlo,  N.  V. — Plans  are  being  pr<-pared  for  a  new  power 
house  to  be  added  to  the  plant  of  thi'  Hewitt  Rubber  Co.  at 
Kensington      Ave.      and      the    New      York     Central     R.R.      Belt 


The  Augustine  Rotary  Engine  Co.  will  add  a  boiler  house 
56x81  ft.  and  a  testing  plant  to  Its  plant  at  Elmwood  Ave.  and 
the    Erie    H.U. 

Kullon,  N.  Y. — Plana  are  being  prepared  by  .Sackett  & 
Parki-,  ArchH..  Syracuse,  N.  Y.,  for  the  construction  of  a 
power  house  50x25  ft.  to  be  erected  by  the  Volney  I'aper  Co. 
next    Huminei'. 

Ilornell,  N.  V. — The  Hornell  Electric  Co.  has  l>ei>n  acquired 
by  a  Mviidlcate  of  Philadelphia,  Penn ipllallslH.  It  Is  un- 
derstood that  the  new  owners  will  expend  about  '100  000 
on  ImprovementB  to  the  plant.  L.  T.  Mason,  lloin.'l,  I.h  In- 
tereslod. 
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Illon,  N.  Y. — At  an  election  to  be  hold  soon  the  proposition, 
to  Issui'  $20,000  of  bonds  the  proceeds  to  be  used  for  the  im- 
provement of  the  municipal  electric-llKht  plant,  will  be  sub- 
niittid    to   the   vote    of   the   citizens. 

+  IVr»v  York,  M.  Y. — We  are  officially  advised  that  the  con- 
tract for  the  installation  of  electric  eiiulpment  In  public 
school  No.  52,  Boro.  the  Bronx,  has  been  awarded  to  the  COM- 
MKHri.\I.  CONSTRUCTION  CO.,  24  State  St.,  New  York,  at 
$10,331.  Bids  were  received  by  C.  B.  J.  Snyder,  Supt.  School 
BldKS..   Mar.   3.      Noted    Feb.   27. 

SyrneuHe,  N.  Y. — The  Syracuse  Crucilili^  Steel  Co.  of  Amer- 
ica will  build  a  boiler  house  and  transfurnier  station  in  con- 
nection with  Its  extensive  steel  plant  and  nilliim  mills  it  is 
erectlnpr  near  Haloomb  mills.  General  si)eeilir.itions  are  ob- 
tainable from  G.  M.  Black,  Gen.  Supt.,  Oliver  Bldff.,  Pitts- 
burgh, Penn. 

Boontou,  N.  J. — The  Mountain  Lakes  Gas  Co.  has  been  or- 
ganized to  establish  and  operate  g-as  and  electric-llBhting 
plants  to  serve  Mountain  Lakes  and  vicinity.  A  franchise 
has  been  asked  in  Hanover  Township.  Edwin  W.  Kimball  is 
Pres.  and  Charles  A.  Norris,  Vice-Pres.  of  the  company. 

Cnmilen,  N.  J The  Delaware  &  Atlantic  TeleKraph  &  Tele- 
phone Co.  is  planning  for  the  following  improveineiits;  New  un- 
derground cable  from  its  Camden  e.xclKingc  to  (ilouster  City; 
new  underground  cable  between  Camden  and  Collingswood; 
new  underground  conduit  and  cable  between  Collingswood  and 
Haddonfield;  and  local  improvements  and  additions  in  its 
lines  at  Camden  and  other  places  mentioned.  The  estimated 
cost  of  the  work  is  $79,000.  T.  B.  McClain.  Camden,  is  Dis- 
trict Mgr. 

Trenton,  N.  J. — The  Ewing  Township  Committee  has  voted 
to  install  an  electric  street-lighting  system  on  Pennington 
Road  and  on  the  Trenton  Junction  Road,  and  will  confer 
with  the   Public  Service  Electric  Co.  for  such   installation. 

Trpntoii,  N.  J. — Plans  are  under  consideration  for  the  con- 
struction of  an  electric-light  plant  to  supply  electricity  for 
lighting  the  streets  and  public  buildings.  George  B.  La 
Barre  is  City   Comr. 

Reading,  Penn. — A  committee  has  been  appointed  by  the 
City  Council  to  investigate  the  feasibility  of  installing  a 
municipal   electric-light   plant. 

Keufllng,  Penn. — According  to  press  reports  the  Metropoli- 
tan Electric  Co.  has  decided  to  rebuild  its  power  plant  on  the 
Schuylkill  River  below  Reading.  The  plant  will  furnish  4000- 
hp.  The  company  also  plans  an  expenditure  of  $1,500,000 
for  the  improvement  of  its  tr.ansmission  lines  from  Annville 
to  Reading.      K.   A.    Fichthorn,   Reading,   is  Gen.   Mgr. 

Kiehmonil,  Va. — Plans  are  being  prepared  by  the  Rich- 
mond &  Henrico  R.R.  Co.  for  the  construction  of  a  power 
plant  at  Richmond  to  cost,  $35,000.  C.  Sims-Bailey,  Rich- 
mond,  is  Gen.  Mgr.   and  Ch.   Engr. 

Richmond,  Va. — The  City  Council  is  considering  the  propo- 
sition to  expend  $26,192  for  the  installation  of  an  ornamental 
street-lighting   system   in    the    business    district. 

Rocky  Mount,  Va. — See  item  under  Water  Supply-Irriga- 
tion. 

Conyers,  Ga. — The  Panola  Light  &  Power  Co.  has  applied 
for  permission  to  increase  its  capital  stock  to  provide  for 
the  proposed  improvements  which  are  contemplated  by  the 
company.  It  proposes  to  rebuild  its  power  dam  on  the  South 
River,  near  Conyers  and  to  construct  a  steam  plant  at 
Llthonia. 

Gadsden,  Ala. — Press  reports  state  that  the  Tri-State  Gas 
Co.  has  decided  to  extend  its  gas  mains  from  Gadsden  to 
Attalla.     C.  H.   Hia^ins,  Centralia,  111.,  is  Pres. 

+Corydon,    Kj  — The    contract    for    the    construction     of    a 
municipal    electric-light    plant   at    Corydon    has    been    awarded 
to    the    L.    H.    SWANSON    CO.,    of    Evansville,    Ind.,    at    $5000. 
Noted  Nov.  14   and   Feb.    6. 

MIddlelioro,  Ky. — The  Kentucky  Utilities  Co.,  of  Lexing- 
ton, Ky.,  has  purchased  the  plant  of  the  Middlesboro  Electric 
Light  Co.,   and   is  planning  improvements. 

Padurah,  Ky. — The  Kentucky  Southwestern  Electric  Ry., 
Light  &  Power  Co..  Paducah,  will  build  a  power  plant  in  the 
near  future  for  the  operation  of  its  proposed  55-mile  electric 
railway. 

Indianapolis.  Ind. — The  Citizens"  Gas  Co.  has  been  granted 
permission  to  expend  $12,972  for  the  improvement  of  its 
gas   plant.      Two   new    500-hp.   boilers   will   be   installed. 

Indianapiolls,  Ind. — The  Indianapolis  Light  &  Heat  Co.,  has 
increased  its  capital  stock  and  will  receive  bids  in  a  short 
time  for  the  improvement  and  increasing  the  capacity  of  its 
plant. 

Flint,  Mich. — Plans  for  the  installation  of  an  ornamental 
street-lighting  system  are  being  considered  by  the  Lighting 
Committee   of   the  City  Council. 

.\urora.  III. — The  Interstate  Power  &  Telephone  Co.  con- 
templates an  expenditure  of  $75,000  for  the  extension  and  im- 
provement   of    its    system. 

JavkHoni'llle,  III. — An  election  will  be  held  Apr.  15  to  vote 
on  the  proposition  to  issue  $60,000  in  bonds  for  the  installa- 
tion of  a  new  municipal  electric-light  plant.  Joseph  F. 
Brennan    is  Comr.   of  Pub.   Property. 

YVarren,  III, — F.  T.  Morrison,  of  Dixon,  111.,  has  been  granted 
a  franchise  by  the  Village  Board  to  construct  and  operate 
an  electric -light  plant  at  W^arren. 

Eden,  Wis. — The  Eden  Electric  Co..  has  been  incorporated 
by  John  O'Brien,  Frank  Sielaff  and  Kathryn  O'Brien,  for  the 
purpose  of  maintaining  and  operating  an  electric  light  and 
power  plant   in  the  village  of  Eden. 

OsNian,  Iowa — The  proposition  to  construct  an  electric- 
light  plant  at  Ossian  is  under  consideration.  Estimated  cost, 
$8000. 

.\nsuHta,  Kan. — At  a  recent  election  the  proposition  to 
install  a  municipal  electric-light  plant  was  carried.  J.  R. 
Switzer   is   City   Engr. 

Canton.  Kan. — Bids  are  being  received  by  the  city  for  the 
construction   of  a  ne-w  electric-light  plant. 

DnnelasH,  Kan. — Local  business  men  are  interested  in  the 
project    to    install   an    electric-light    plant    in    Douglass. 


Turiw,  Kan, — At  a  recent  election  the  citizens  voted  to 
Issue    $20,000    in    bonds    for    the    construction    of    a    municipal 

elcctrle-llght   plant. 

Hlldreth,  Xeli.— The  proposition  to  Issue  bonds  for  the  In- 
stallation of  an  electrlc-llght  system  has  been  approved  by 
the  citizens. 

+  nevirH  bake.  .\.  n.— The  contract  for  the  ...Btallatlon  of 
an  ornamental  sir.  .  I -lighting  system  has  been  awarded  to 
ROBERTS  &  PERKINS,  Minneapolis,  Minn.,  at  $12,995.  Bids 
were   received   by  the   city    Feb.    10.      Noted   Jan.    10. 

KeyuoldM,  1\.  I) — llids  will  be  received  by  the  City  Council 
until  Mar.  15.  for  the  construction  of  a  municipal  electric- 
light  plant.     M.  N.   Brathorde   is  City  Audr.     Notecf  Nov.  21. 

Wel>l>  City.  Mo— The  City  Council  Is  considering  the 
proposition  of  installing  a  new  street-lighting  system. 

Snlphur  .S|>rlnKN,  .\rk. — See  Item  under  Water  Supply-Irri- 
gation. 

Klatonia,  'I'ex. — C.  A.  I'lerson,  of  Axtell,  Neb.,  has  purchased 
the  eleetrie-light  and  power  plant,  the  water-works  system 
and  the  ice  factory  here  of  the  Flatonia  Ice,  Water  &  Elec- 
tric Co.  He  will  make  extensive  enlargements  and  improve- 
ments to  the  property. 

Demlnic,  IV.  M.— It  has  been  announced  that  the  Federal 
Light  &  Traction  Co.  will  construct  a  new  power  plant  at 
Deming.  The  estimated  cost  of  the  project  Is  $400,000.  W.  D. 
Murray,   Silver  City,   and   H.    H,   Kelly,   Deming,   are  Interested. 

Oreana,  (Lovelocks  post  office).  Nev. — The  Nenzel  Electric 
Co.  has  been  incorporated  by  Joseph  F.  Nenzel,  J.  T.  .Sullivan. 
J.  H.  Causten  and  J.  Bargcr.  The  company  will  construct  a 
large  power  plant  at  Oreana  and  furnish  electric  power  and 
light   for  Rochester. 

Ephrata,  Wash The  installation   of  an  electrlc-Iight  plant 

at  Ephrata  is  being  agitated. 

Baker,  Ore. —  We  are  officially  advised  that  the  proposition 
to  issue  bonds  for  IfiO.OOO  for  the  construction  of  a  municipal 
electric-light  plant,  was  defeated  at  a  recent  election.  James 
Cunning  is  City  Clk.     Noted  Feb.  13. 

+  ,\lhambra,  Calif. — The  contract  for  the  installation  of  an 
ornamental  lighting  system  on  Garfield  Ave.,  Main  .St.  and 
Fair  Oaks  Ave.,  has  been  awarded  to  the  NEWBERRY- 
BENDHEIM  CO.,  Los  Angeles,  at  $20,456. 

Burhnnk,  Calif, — An  election  will  be  held  on  Mar.  26  to 
vote  on  the  proposition  to  issue  bonds  for  $20,000  for  the 
installation  of  a  municipal  electric-light  system.  Noted 
Mar.   6. 

Portervllle,  Calif. — The  San  Joaquin  Light  &  Power  Co. 
will  construct  additional  power  transmission  lines  to  points 
not  now  touched  in  this  and  adjoining  villages.  D.  L.  Wil- 
son, Fresno,  is  Supt. 

Seneca,  Calif. — The  Indian  Valley  Light  &  Power  Co.  con- 
templates the  installation  of  a  1000-hp.  unit  in  its  plant  on 
the  Feather  River  near  Seneca.  C.  G.  Zschockett,  Greenville, 
Calif.,   is  Supt. 

"WeHtboro,  Ont. — Plans  are  being  considered  by  the  Village 
Board  for  the  installation  of  an  electric-light  system  in  West- 
boro. 

Reelna,  Sank. — Bids  will  be  received  by  A.  W.  Pool,  City 
Clk.,  until  Mar.  15  for  supplying  six  500-hp.  water  tube 
boilers,  two  133,000  cu.ft.  per  min.  fans  and  stacks,  according 
to  plans  and  specifications  on  file  at  the  office  of  E.  W. 
Bull,   Supt.    Light   and    Power. 

Y'ernon,  B.  C. — The  city  contemplates  an  expenditure  of 
$50,000  for  the  construction  and  equipment  of  a  power  plant. 
D.   G.    Tate   is  City   Clk. 

BRIDGES 

Providence,  R.  I. — All  bids  which  were  received  for  re- 
building the  approaches  of  the  Rhode  Island  Stone  Bridge, 
on  Feb.  24,  have  been  rejected  and  the  work  will  be  readver- 
tised.  Henry  C.  Wilcox,  Romm  213,  R.  I.  State  House,  is  the 
Chn.    of  the  "Comn.     Noted  Feb.  13. 

-A-Liivlns'ston  Manor,  N.  \. — Bids  will  be  received  by  John 
R.  Baldwin,  Town  Clk.,  Livingston  Manor,  until  3  p.m..  Mar. 
31.  for  the  construction  of  a  bridge  and  foundations  over 
the  Willowemoc  River.  State  Road  Route  No.  4.  Plans  and 
specifications  are  on  file  at  the  State  Highway  Department, 
Albany,   N.   Y. 

♦  New  Y'ork,  N.  Y. — Bids  will  be  received  until  Mar.  20,  for 
the  construction  of  both  stone  towers  of  the  Hell  Gate  Arch 
Bridge  over  the  East  River.  Plans  and  specifications  are  on 
file  at  the  office  of  G.  Lindenthal,  Const.  Engr.  and  Arch.,  68 
William   St.,   New  Y'ork. 

New  Brunswick,  N.  J. — Bids  will  be  received  by  the  Board 
of  Chosen  Freeholders,  until  Mar.  24,  for  the  construction  of 
a  steel  and  concrete  bridge  over  South  Branch.  Rahway 
River,  on  the  Woodbridge-Iselin  Road,  Woodbridge  Township, 
according  to  plans  and  specifications  prepared  by  Alvin  B. 
Fox.  Countv  Engr.,  Perth  Amboy,  N.  J.  Peter  H.  S.  Hendricks 
is  Dir.  of  the  Bd. 

Allentown,  Penn. — The  City  contemplates  the  erection  of 
a  bridge  over  the  Lehigh  River  at  Tilghman  St.,  to  cost  ap- 
proximately $250,000.  Charles  Rinn,  North  Seventh  St.,  Al- 
lentown,   is'  Mayor. 

Butler,  Penn. — Bids  will  be  received  by  the  County  Com- 
missioners at  Butler,  until  Mar.  22,  for  the  construction  of 
three  reinforced-concrete  bridges  in  Butler  County  and  a  con- 
crete and  brick  floor  on  the  Fenelton  Bridge  at  Fenclton, 
Penn.      W.   B.   Scott  is  Clk. 

■^Plttsburs,  Penn. — Bids  will  be  received  at  the  office  of 
the  City  Controller.  Municipal  Hall,  until  10  a.m..  Mar.  25, 
for  the  removal  of  the  present  bridge  and  the  construction  of 
a  reinforced-concrete  arch  bridge  on  the  line  of  Murray  Ave., 
over  William  Pitt  Blvd.  Plans  and  specifications  are  on  file 
at  the  office  of  Joseph  G.  Armstrong.  Dir.  of  the  Dept.  of  Pub. 
Wks..  432  Oliver  Bldg.     William  A.  Magee   is  Mayor. 

Plttston,  Penn. — Bids  will  be  received  by  the  Controller 
of  Luzerne  County.  Court  House.  Wilkes-Barre.  Penn..  until 
noon,  Apr.  1.  for  removing  the  wood  and  iron  superstructure 
of  the  present  bridge  over  the  Susquehanna  River  at  Pittston, 
alterations  to  the  piers  and  abutments,  constructing  five  pin- 
conneced    spans    each    202    ft.    long    with    25-ft.    roadway    and 
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two  8-ft.  sidewalks.     Puller  R.  Hendershot  is  the  Controller. 
E.  R.  Troxell,  Jr.,  Pittston,  is  the  Engr.     Noted  Feb.  6. 

ReynoldsvUle,  Penn. — Bids  will  be  received  by  the  County 
Commissioners  at  Brookville.  Penn..  until  Mar.  15,  for  the  con- 
struction of  a  concrete  arch  over  the  Sandy  Lick  Creek,  be- 
tween Revnoldsville  and  West  Reynoldsville.  where  the 
\Vatt-rford"and  Susquehanna  Turnpike  crosses  the  creek.  W . 
C.  Byerly  is  Clk. 

-I^Smethport.  Penn.— Bids  will  be  received  by  the  Commis- 
sioners of  ilcKean  County  at  the  Court  House.  Smethport. 
until  11  a.m..  Mar.  2S.  for  removing  the  present  structure  and 
constructing  a  new  70-ft.  span,  reinforced-concrete  ribbed 
arch  bridge  over  Marvin  Creek.  A.  B.  Walker  is  Clk.  G.  A. 
Flink.  Trust  Bldg..  Harrisburg,  Penn.,  is  the  Consult.  Engr. 

+Baltimore,  Md. — The  contract  for  the  construction  of  a 
viaduct  over  the  tracks  of  the  Baltimore  &  Ohio  R.R.  at 
Lee  St..  has  been  awarded  to  the  VANG  CONSTRUCTION  CO., 
Cumberland.  Md.     The  estimated  cost  is  $15,000.     Noted  Feb.  6. 

Lumherport.  W.  Va. — Bids  will  be  received  until  Mar.  17, 
for  the  construction  of  a  bridge  across  the  Vi'est  Fork  River 
at  Lumberport.  tor  the  Baltimore  &  Ohio  R.R.  Co.,  the 
Monongahela  Vallev  Traction  Co.  and  the  Harrison  County 
Court.  The  bridge  will  be  530  ft.  long  and  24  ft.  wide,  and 
will  connect  the  towns  of  Lumberport  and  Haywood.  The 
estimated  cost  is   $32,000. 

Hanover,  Va. — Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  Richmond,  Va.,  until  noon. 
Mar.  20,  for  the  removal  of  the  old  bridge  and  the  construc- 
tion of  a  new  concrete  structure  over  Falling  Creek  at  Han- 
over.     P.    St.   J.   Wilson   is    the   State   Highway   Comr. 

+Charlotte,  \'.  C. — We  are  officially  advised  that  the  con- 
tract tor  the  construction  of  the  reinforced-concrete  bridge 
on  East  Morehead  St.,  over  the  tracks  of  the  Southern  Rj;. 
Co.,  has  been  awarded  to  TRAVERS  WOOD  CO.,  Richmond, 
Va.,  at  $6500.     Noted  Feb.  6. 

+Peniiacola.  Fla. — We  are  officially  advised  that  the  con- 
tract for  the  construction  of  three  steel  bridges  across  Gar- 
niers  and  Live  Oak  Creeks  in  the  Florida  National  Forest  has 
been  awarded  to  the  SOUTHERN  BRIDGE  CO..  Birmingham, 
Ala.      Inman    F.   Eldridge   is  Forest  Superv.     Noted  Feb.   20. 

LoulMVille.  Ky. — The  Louisville  Bridge  Co.,  Louisville, 
which  is  controlled  by  the  Pennsylvania  R.R.,  has  submitted 
plans  for  the  construction  of  a  new  bridge  over  the  Ohio 
River  at  Louisville,  to  the  War  Department,  for  approval. 
Noted  Oct.   11,   1912. 

Oweniibaro,  Ky. — Bids  will  be  received  until  Mar.  15.  for  the 
construction  of  a  joint  bridge  and  abutments  between  Daviess 
and  Hancock  Counties,  across  Blackford  Creek  on  the  Maceo 
and  Lewisport  Road,  according  to  plans  and  specifications  on 
file  at  the  office  of  the  County  Judge  of  Daviess  County  in 
Owensboro.  W.  W.  Owen  is  County  Judge  of  Daviess  County 
and  G.  D.  Chambers,  of  Hancock  County. 

Liondon,  Ohio — The  County  Commisisoners  have  decided 
to  issue  bonds  for  $19,000,  for  the  purpose  of  building  two 
new  bridges.  One  will  be  over  the  Deercreek  on  the  London 
and  Mechanicsburg  Turnpike  and  the  other  over  Darby  Creek 
on  the  Van  Ness  Road. 

.%nderMon,  Ind. — Bids  will  be  received  by  the  Commission- 
ers of  Madison  County  until  10  a.m..  Mar.  24,  for  the  con- 
struction of  three  steel  bridges  and  one  reinforced-concrete 
bridge  in  Madison  County.     J.   B.   Benefiel  is  the  County  Audr. 

+CblcaKO,  III. — The  contract  for  the  steel  for  the  high- 
way bridge  over  the  North  Branch  of  the  Chicago  River  at 
Wilson  Ave.,  has  been  awarded  to  the  CHICAGO  STEEL 
PR(JUUCTS  CO.     Noted  Dec.    12. 

Kdwardnvllle,  III Bids  will  be  received  at  the  court  house, 

Edwardsv:ile.  until  10  a.m..  Mar.  22,  for  the  construction  of 
Silver  Crvek  Bridge,  between  the  towns  of  Hamel  and  Pin 
Oak.  Mad  :■•  n  Countv.  It  will  have  a  60-ft.  span  and  an  IS-ft. 
roadway.  The  estimated  cost  is  $4000.  L.  F.  Steinman,  R.  R. 
4,   .\lhambra.   111.,    is  the   Town   Clk. 

HutchlnHon,  Kan. — The  proposition  to  issue  bonds  for 
J16,000  for  the  purpose  of  constructing  two  bridges,  will 
probably  be  submitted  to  the  voters  on  Apr.  1.  The  proposed 
bridges  are  to  be  constructed  over  Cow  Creek,  one  at  First 
Ave.  West,  and  the  other  at  Ave.  B.  East.  Each  will  cost 
approximately  $S000.     G.  L.   McLane  is  City    Engr. 

Si,  IiouIh,  Mo. — Fiirther  information  has  been  received 
concerning  the  construction  of  the  new  12th  St.  viaduct,  as 
follows:  Bids  will  be  received  by  the  Board  of  Public  Im- 
provements until  Mar.  21,  Instead  of  Mar.  25,  as  previously 
published.  The  proposed  viaduct  will  be  about  2000  ft.  long 
and  79  ft.  wide,  and  will  cost  approximately  $355,000.  L.  R. 
Bowen  Is  the  Engr.-ln-charge,  Bridge  Department.  Noted 
War.  6. 

GalvFHton,  Tex. — The  lowest  bid  submitted  for  the  con- 
struction of  four  highway  bridges  iicross  the  Inland  water- 
way between  the  Brazos  River  and  Matagorda  Bay,  was  that 
of  the  Blodgett  Construction  Co..  Kansas  City.  Mo.,  at  $10,400. 
Th.-  other  bidders  were:  S.  H.  Huglns.  Velasco,  $10,800;  Spence 
&  Howe  Construction  Co.,  Port  Arthur,  $11,750;  C.  Q.  Horton, 
Austin,  $11,400,  and  the  Midland  Bridge  Co.,  Kansas  City, 
$16,700. 

Homedale,  Idaho — The  Stale  legislature  has  appropriated 
$25,000  for  lb'  iiitiMtructlon  of  a  wagon  bridge  across  the 
Snake    Hlv.r   at    Homedale. 

•fRaicrne.  Ore. — The  rontraet  for  the  construction  of  the 
new  steel  wagon  bridge  over  the  Wllamettc  River,  has  been 
awarded  to  the  rOA.ST  BRIDGE  CO.  The  eatlmated  cost  Is 
$34,500.      Noted    Feb.    13. 

■\V.\TKR    SIPI'I.V — IHRKiATIOlW 

Attiehoro.  Mann. — We  are  offielally  advised  that  the  Water 
Departmint  haw  recommended  the  Instullatlon  of  a  Vonturl 
meter,   and   othir   Improvements   to   the    water  system.     H.    F. 


meter,    and    othir    Improvemer 
Conant    Is   Supl.    W.-Wks, 


iloHton,  Maan. — Plans  hn\'e  been  completed  for  a  compre- 
hensive system  of  high-pressure  water  piping  for  (Ire  pur- 
poses, which  will  take  IS  months  to  complete,  and  Is  estimated 
to  cost  $1,000,000.  An  Immediate  Ifinn  order  for  $175,000  will 
probably  he  passed  by  thi-  CItv  rounell  to  start  the  work. 
L.  K.  Rourke  Is  Comr.  Pub.  Wks.  Charles  H,  Colo  Is  Plre 
Comr. 


+We  are  officially  advised  that  bids  were  received  by  the 
Metropolitan  Water  and  Sewerage  Board.  Mar.  3,  as  follows: 
(a)  220  tons  24-in.  Class  F  pipe;  (b)  SO  tons  30-in.  Class  D 
pipe;  ^c)  100  tons  36-in.  Class  D  pipe;  (d)  50  tons  special  cast- 
ings: (e)  total:  FLORENCE  IRON  WORKS  (awarded  con- 
tract), (a)  $23;  (b)  $23;  (c)  $23;  (d)  $55;  (e)  $11,950;  U.  S. 
Cast  Iron  Pipe  &  Foundry  Co..  (a)  $23.35;  (b)  $23.35;  (c)  $23.35; 
(d)  $52.50;  (e)  $11,965;  Standard  Cast  Iron  Pipe  &  Foundry 
Co.  (a)  $24.30:  (b)  $24.30;  (c)  $24.30;  (d)  $55,00;  (e> 
$12,470;  Warren  Foundry  &  Machine  Co.,  (a)  $25;  (b)  $25;  (c) 
$25;    (d)    $55;    (e)   $12,750.     Noted  Feb.   27. 

Mansfield,  .Muss. — We  are  officially  advised  that  the  Water 
Commissioners  are  considering  the  installation  of  water 
meters   throughout   the   town. 

Woonsoeket,    R.    I The     City    Council    has    appropriated 

$45,000   for   the    construction   of  a   storage   tank   for   tlie    water 
system.      A.    F.    Ballou    is   Supt.  Water   Dept. 

Albany,  X.  Y. — Plans  are  being  prepared  for  enlarging  the 
pumping  station  at  Quackenbush  St.  Estimated  cost,  $30,000. 
Wallace  Greenalch  is  Comr.  Pub.  Wks. 

Black  River,  >'.  Y. — We  are  officially  advised  that  the 
Board  of  ^^'ater  Commissioners  contemplates  the  construc- 
tion of  a  new  water  system.     Charles  L.   Se>'bold  is  Pres. 

Buffalo,  N.  Y'. — The  lowest  bid  received  by  the  Department 
of  Public  Works,  Mar.  7.  for  constructing  a  meter  and  valve 
house  in  the  new  pumping  station  at  the  foot  of  Porter  Ave., 
was  submitted  by  the  Bison  Construction  Co..  at  $155,152. 
Francis  G.  Ward  is   Comr.  Pub.  Wks.     Noted  Mar.  6. 

+Ne-«v  York,  N.  \. — We  are  officially  advised  that  the  con- 
tract to  furnish  and  construct  a  high-pressure  headquarters 
building  at  No.  226  West  Broadway,  Borough  of  Manhattan, 
has  been  awarded  to  PASQUAL  STRIPPONE.  304  East  116th 
St.,  at  $22,600.  The  other  bids  were;  Cockerill  &  Little  Co.. 
Inc.,  $28,525;  Frank  J.  Felgenbaur,  $25.7S2;  A.  V.  Johnson  & 
Co.,  $23,893;  Neptune  B.  Smith,  Inc.,  $27,960;  Joseph  Balaban 
Co.,  $23,630;  Werner  &  Bartels  Co.,  $23,587;  Thomas  J.  Waters 
Co.,  $22,892;  William  D.  Moore,  .$27,540:  William  Flanagan. 
$23,990;  Thomas  McKeown,  Inc..  $23,700.  Bids  were  opened  by 
Henry  S.  Thompson,  Comr.  Water  Supply,  Gas  and  Electricity, 
Mar.   5.      Noted   Feb.    27. 

+We  are  officially  advised  that  the  contract  to  furnish 
and  deliver  bronze  shaft  caps  and  appurtenances  for  the  city 
tunnel  of  the  Catskill  Aqueduct,  in  the  City  of  New  York, 
Contract  84,  has  been  awarded  to  the  AMERICAN  MAN- 
GANESE BRONZE  CO.,  99  John  SI.,  New  York,  at  $90,568.  Bids 
were  opened  by  the  Board  of  Water  Supply,  Feb.  18.  Noted 
Feb.    27. 

+We  are  officially  advised  that  the  contract  to  furnisb 
and  deliver  valves,  hydraulic  cylinders,  piping  and  appurten- 
ances for  the  city  tunnel  of  the  Catskill  Aqueduct  In  the 
Citv  of  New  York,  Contract  146,  has  been  awarded  to  tht- 
COLDWELL-WILCOX  CO..  Newburgh,  N.  Y.,  at  $139,643.  Bld« 
were  opened  Feb.   11.     Noted  Feb.   20. 

.\nbury  Park,  N,  J. — We  are  officially  advised  that  bids 
will  be  received  by  the  City  Council  until  8  p.m..  Mar.  17,  for 
improving  the  water  systeu.  The  contract  involves  additions 
to  the  pumping  equipment,  and  the  laying  of  100,000  lln.ft.  of 
c.-i.  pipe.  Estimated  cost,  $275,000.  R.  L.  Savage  Is  City 
Engr     Noted  Jan.   23. 

-A+Atlantlc  Cl«y,  N.  J. — We  are  officially  advised  that  the 
contract  to  furnish  pipe  for  a  24-in.  and  a  20-in.  c.-l.  water 
main  in  Arctic  Ave.,  from  Misouri  Ave.  to  Main  Ave.,  with 
lateral  mains  on  intersecting  streets,  has  been  awarded  to 
the  U.  S.  CAST  IRON  PIPE  &  FOUNDRY  CO..  Morris  Bldg., 
Philadelphia.  Penn.,  at  $50,782.  The  other  bids  were:  Flor- 
ence Iron  Works.  $51,620;  Standard  Cast  Iron  Pipe  &  Foundry 
Co.,  $52,390:  Warren  Foundry  &  Machine  Co..  $55,600.  Con- 
tracts for  furnishing  vaJves  were  awarded  as  follows:  42-  to 
48-in.,  to  the  RENSSELAER  VALVE  CO..  at  $3197;  6-  to  24- 
in.,  to  the  KENNEDY  VALVE  CO.,  at  $3765.  Bids  were  opened 
by  the  Board  of  Commissioners,  Feb.  14,  and  contracts 
awarded  Mar.  6.  L.  Van  Gilder  is  Supt.  and  Engr.  Water 
Dept.      Noted    Feb.   13. 

We  are  officially  advised  that  the  date  of  receiving  bids 
for  laving  a  24-in.  and  a  20-in.  c.-i.  water  main  In  Arctic  Ave., 
from  Missouri  Ave.  to  Maine  .Ave.,  with  lateral  mains  In  In- 
tersecting streets,  has  been  postponed  to  Mar.  20.  Harry 
Bacharach  is  Comr.     Noted  Mar.  6. 

AVoodbury,  fi.  J. — A  bill  has  b;'en  passed  by  the  Legisla- 
ture authorizing  the  city  to  expe'  d  $20O.oiiO  tor  the  erection 
and  installation  of  an  artesian  wt  ler  systr.  a. 

nanvlile,  I'eiin —  Wa  are  offloially  advised  that  the  Board 
of  Water  Cdinniislsoners  far  emplovLd  Chester  &  Fleming, 
Hydraulic  Engrs..  Union  >«ank  Bldg.,  Pittsburgh,  Penn.,  to 
prepare  plans  and  specifications  for  a  reinforced-concrete 
settling  basin  to  be  built  at  the  filtration  plant.  The  work 
w^ill  be  ready  for  bids  In  Api  II. 

MoKeeMpnrt,  Penn. — Bids  will  be  received  at  the  office  of 
C.  E.  .Soles.  City  Controller,  until  4  p.m..  Mar.  17,  for  furnish- 
ing and  installln;,'  one  400-hp.  vertical  water-tube  boiler  for 
the  Wat>'r  ni'partment.  Specifications  mav  be  obtained  at 
the   office    of   the    Water   Department. 

Rankin,  Penn. — We  are  officially  advised  that  bids  are  now 
being  received  for  the  construction  of  a  16-ln.  c.-l.  Intake  pipe 
for  the  water  system  of  the  McCllntlc-Mnrahnll  Construction 
Co..  at  Rankin.  T'l.ins  for  this  work  can  be  seen  at  the  office 
of  Chester  *  Fleming.  Consult.  Engrs.,  Pittsburgh.  Thv  work 
win  embrace  laying  250  ft.  of  16-ln.  c.-l.  pipe  under  the  bed 
of  the  Monongahela  River  and  constructing  a  gate  house. 
Noted   Jan.   16. 

Baltimore,    Md Board    of    Kstlmati's    has    authorized    the 

Water  Hoard  to  i)roeefd  with  the  preparation  of  plans  for  In- 
stallation of  a  flltrntlon  plant,  and.  If  necessary,  to  ask  for 
additional  loan  to  rnls.-  the  Loch  Raven  Dam  to  the  height 
originally  Intended,  237  ft.,  compared  with  the  height  of  the 
dam  now  being  eoiiBlrm-tid.  which  1«  192  ft.  According  to  the 
report  of  Ezra  R  Whitman.  City  Water  Engr.,  the  dam  of 
192  ft.  and  filtration  plant  would  cost  $4,943,000,  as  compared 
with   $7,060,645,   for   the  dam   at   237  ft.,   and   a   filtration   plant. 

-A-Rlrhmond.  Va. — Bids  will  be  received  by  the  Administra- 
tive Hoard  until  noon.  Mar.  21.  for  furnishing  500  tons  alum- 
inum Hiilphate  high  baslcltv.  for  wali>r  elnrlflcatlon,  contain- 
ing from  17  to  22  per  cent,  aluminum  oxide,  delivered  f.o.b. 
Korah  Station,  Chesapeake  &  Ohio  Ry. ;  also  for  furnishing 
40  tons  aluminum  sulphate,   high  basicity,  for  water  clarlfica- 
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tloii.  contalnliiK  17  per  cent,  aluminum  oxide,  delivered  f.o.b. 
puTUp   house    siding-. 

Itlds  will  be  received  at  the  same  time  for  furnishing  (fate 
viilves.  cast-iron  pipe,  special  castings,  three-nozzU-  tire  hy- 
drants, valve  Ijoxea,  meters,  meter  boxes,  piK  lead,  wiping 
snider,  brass  work,  lead  pipe,  hauling,  layliiK  and  relaying 
Kianite  or  cobblestone  paving',  cuttfng  and  refilling  pipe 
Iiriiehes  and  repavlng  over  pipe  trenches.  E.  E.  Uavis  is 
Mupt.  City  W.-Wks. 

UookymouiH.  Va. — Bids  will  be  received  by  C.  S.  Greer, 
Slaver,  until  Mar.  IB,  for  purchasing  $50,000  bonds  for  water, 
se«i-v  and  electric-light    improVL-munts.      Noted    Feb.    13. 

t>.f Ciiiyton,  fi,  C. — We  are  offlelally  advised  that  contracts 
for  ooMstrueting  water  and  sewer  systems  and  an  electrlc- 
litnt  plant  heie  have  bi'i-n  awardi-d  as  follows:  Laying  mains 
and  eonstructlng  the  el.ar  wat.r  liasln,  to  DAUBS  &  MYERS, 
.MiMidian,  Miss.,  at  •$1H.747;  fuiiii-shing  c.-i.  water  pipi-,  U.  S. 
(•\.ST  IKON  PIPE  *  FnUMHiY  Ci).,  $11,391:  furnishing  vit- 
rltlrd  sewer  pipe,  to  thi-  l'i)M(i.\'.\.  TEKlt.V  COT'lW  Co..  at 
$33'J3;  tower  and  tank,  to  the  OKS  .Miil.VIOS  lUtlDGE  & 
IKON  CO.,  at  $51S4;  triplex  pump,  to  .liiHX  I'.  .Mi(  n  iWAN  CO., 
at  $1425;  gasolene  engine,  to  the  INTlOKXATloNATj  H.\H- 
VESTER  CO.,  at  $1712;  centrifugal  pump  and  motor,  with 
accessories,  to  the  PLATT  IRON  WORKS,  at  $1144;  electrical 
apparatus,  probably  to  the  WESTINGHOUSE  ELECTRIC  & 
MFC!.  CO.,  at  $5515(1;  station  wiring  and  pole  line  complete,  to 
Tl'CKER  &  LAXTON,  Charlotte,  N.  C.  at  $6735.  Bids  were 
opened  bv  the  Board  of  Commissioners,  Feb.  25.  Gilbert  C. 
W  hite,  Charlotte.   N.   C.,   is   Consult.    Engr.      Noted   Feb.   6. 

.Mulberry,  Fla. — Bids  will  be  received  by  H.  J.  Koerner, 
Citv  Clk..  until  Apr.  1,  for  purchasing  $25,000  water  bonds, 
and  $20,000   sewer   Donds.      Noted  Oct.   31. 

.Vtolla,  Ala. — According  to  press  reports,  the  Tri-City  Gas 
Co.,  Gadsden,  All.,  will  extend  its  mains  from  Gadsden  to 
Alalia.  Estimated  cost,  $25,000.  H.  C.  Hlggins,  Centralia,  111., 
is  I'res. 

Klizabethtonii,  Ky. — According  to  press  reports,  the  City 
Council  has  decided  to  install  a  filtration  plant  for  the  water 
systim. 

MadlHonTllle.  Ky. — Bids  will  be  received  by  the  Board  of 
Public  \\*orks  until  Apr.  2,  for  furnishing  and  laying  c.-i. 
water  mains,  constructing  a  steel  tank,  and  laying  sewers. 
W.  J.  Dulin  is  Secy. 

Chertot,  Ohio — Bids  will  be  received  by  Jacob  Krollman, 
Jr..  Village  Clk.,  until  noon.  Mar.  19,  for  laying  6-in.  water 
mains  in  various  streets.  Plans,  specifications  and  profiles 
are  on  file  at  the  office  of  the  Clerk. 

Elmore,  Ohio — According  to  press  reports,  the  village  con- 
templates purchasing  the  private  water  plant,  and  has  voted 
$20,000  for  that  purpose. 

Lorain,  Ohio — C.  M.  Osborn,  City  Engr.,  is  preparing  plans 
for  improving   the    municipal  water  system.     Estimated   cost, 

$7000. 

♦Went  Park,  Ohio — We  are  offlcially  advised  that  the  con- 
tract to  lay  water  mains  in  W^arren  Ave.,  Triskett  Road, 
Raymond  Ave.,  Settlement  Road,  and  Brown  Road,  has  been 
awarded  to  the  LANESE  CO..  Columbia  BIdg.,  Cleveland, 
Ohio,  at  $12,624.  The  other  bids  were:  Phillips  &  Bixel,  $15.- 
262:  W.  B.  Smith,  $13,469.  Bids  were  opened  Mar.  3.  Plans 
were  prepared  liy  the  William  H.  Evers  Engineering  Co., 
the  .Arcade,  Cleveland.     Noted  Feb.  20. 

MlHhawaka,  Ind. — Bids  will  be  received  by  the  city  until 
Mar.  10.  for  laving  a  suction  line  connecting  with  six  10-in. 
wells.      E.    P.   Crabill   is   Supt.   Water   Dept. 

Carpentersville,  III. — J.  Rollin  Gray,  Consult.  Engr.,  Chi- 
cago. 111.,  is  preparing  plans  for  the  installation  of  a  water 
system  here.  Estimated  cost,  $30,000.  M.  D.  Baldwin  is  City 
Clk.    Noted  Jan.  16. 

+Chlcago,  III A  contract  to  furnish  5000  tons  of  c.  i.  pipe 

has  been  awarded  to  the  U.  S.  CAST  IRON  PIPE  &  FOUNDRY 
CO.,  at  $24.80  per  ton.     Bids  were  opened  Feb.  26. 

Palmyra,  AVIs. — An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $15,000.  for  the  installation  of  a 
water   system    here.      L.    P.    Agen    is   City   Clk. 

Went  Allls,  AVIs. — Tentative  plans  are  being  considered  for 
the  construction  of  five  or  six  miles  of  water  mains,  to  be 
laid   this   season.      F.    .S.    Baldwin    is    Mayor. 

Exthprvllle,  Iowa — The  proposition  to  issue  $25,000  bonds 
for  the  installation  of  a  water  system  here  was  defeated  at 
the  recent  election.     Noted  Feb.    6. 

Lake  City,  lona — We  are  offlcially  advised  that  bonds  for 
$12,000  were  voted  Mar.  6,  for  extending  the  water  system. 
The  improvements  include  a  new  well  2000  ft.  deep,  new 
pumps,  and  main  extensions.  A.  O.  Anderson  is  Engr.  Noted 
Dec.  12. 

Faribault,  Minn. — W'e  are  officially  advised  that  the  propo- 
sition to  construct  a  reservoir  of  3.500.000  gal.  capacity  here, 
will  probably  not  be  taken  up  before  next  year,  F.  W. 
McKellip   is  City   Engr.      Noted  Dec.    5. 

+Plne  City,  Minn. — AVe  are  offlcially  advised  that  the  con- 
tract for  three  divisions  of  the  new  water  system  has  been 
awarded  to  the  UNION  MACHINE  CO.,  St.  Paul,  Minn.,  at 
J16.4S5.  The  contract  consists  of:  Div.  1.  12.000  ft.  c.-i.  bell 
and  spigot  pipe:  Div.  2.  75.000-gal.  tower  and  tank,  100  ft.  to 
the  balcony;  Div.  3.  14xl6-ft.  pump  house.  The  other  bids 
Were  as  follows:  Thomas  E.  Woollev,  La  Crosse.  Wis..  Div. 
1  to  5  complete,  $24,767;  Fraser  &  Danforth.  St.  Paul.  Minn., 
piv.  1  to  5,  complete,  $23,600;  E.  A.  Peterson,  Hutchinson, 
Minn.,  Div.  1,  complete,  $12,815;  W^  H.  Gausewitz,  Pine  City, 
i>iv.  1  to  5.  complete.  $15,106  Pastoret  Co..  Duluth.  Minn..  Div. 
1  to  5.  $23,190;  Rock  Island  Bridge  &  Iron  Works,  Div.  2, 
IjaOO;  Chicago  Bridge  &  Iron  Works,  Chicago.  111..  Div.  2, 
$4850:  C.  W.  Rowland  Co.,  Des  Moines.  Iowa,  Div.  1,  $13,900: 
PJv  3.  $35)0:  Plat  Iron  Works.  Minneapolis.  Minn..  Div.  3. 
'835;  Matt  Holland.  Cannon  Falls,  Minn.,  Div.  5.  8-in.  well, 
complete,  150  ft.  deep,  $840:  Div.  5,  10-in.  well,  complete,  150 
It.  deep.  $940:  Kircher  Bros..  Hudson,  Wis..  Div.  1.  $15,663; 
Lawrence  McCann  Co.,  Duluth,  Minn.,  Div.  1  to  5.  complete, 
$22,660;  Div.  1  to  3  and  4,  $18,160:  Div.  1,  $15,925:  Des  Moines 
Bridge   &   Iron    Works.    Des   Moines,    Iowa,   Div.    1    to   5,   com- 


plete, $21,159;  Div,  1.  2  and  4.  $18,500;  Union  Machine  Co.,  Ht. 
Paul,  Minn.,  Div.  1  to  5,  complete,  $20,490;  IJiv.  1.  $11,471; 
Minneapolis  Steel  &  Machinery  Co..  .Minneapolis,  iJIv,  2,  $4886; 
?,"i^?'"',\''.  I^eiller  Co.,  Chicago,  111.,  Ulv.  3b,  $2263:  Uiv,  3a. 
$2361;  W.  D.  Lovell.  Div.  1,  $14,800;  Div.  2,  $4«85;  Ulv.  3, 
$2000;  Div.  3a.  $3400;  Ulv.  31),  $2000;  Uiv.  3c.,  $2300;  Ulv,  4, 
$800.  Plans  were  prepared  by  the  OHcar  Claussen  Engineer- 
liig  (  <!.,  Nallimal  (Jerman  American  Hank  HIdg..  .SI.  Paul,  Ulnn. 
Niiticl   l''.li.    21. 

llt-rinKtiMi.  Knn. — We  are  olllclally  advised  that  Burns  & 
McDdriijeil,  Consult.  Engrs..  Scarrlll  Uldg..  KansuH  City,  .Mo.. 
are  preparing  surveys  and  estimates  for  obtaining  a  sprInK 
water  supply  here.  A  bond  election  to  provide  for  the  Im- 
provement  will   probably   be  called   in   April. 

Turou,  Kan. — Rollins  &  Westover,  Consult.  Engrs.,  Kansas 
City,  Mo.,  are  preparing  plans  for  the  constructing  of  a 
water  system  and  electrio-llghl  plant  here.  Bonds  for 
$20,000   have   been   voted. 

ItalNton,  !Vel>. — The  Towle  Engineering  Co.,  Omaha,  Neb.. 
is  preparing  plans  for  the  construction  of  a  concrete  reser- 
voir and  an  electric-light   plant   here.      Estimated  cost.  $16,000. 

+  Yankton,  S.  D — We  are  officially  advised  that  the  con- 
tract to  construct  an  Iron  tank  for  the  water  system  has  been 
awarded  to  the  CHICA(;o  BRIDGE  &  IRON  CO.,  Chicago,  III., 
at   $12,800.     Noted   Feb.  27. 

CaMeaile.  Mont. — Bids  will  be  received  by  W.  R.  Call,  Town 
Clk..  until  Mar.  17,  for  furnishing  pipe  and  specials,  and  laying 
mains.  Swearlngen  &  McCulloh.  Great  Falls.  Mont.,  are  Con- 
sult.  Engrs. 

LIvingNton,  Mont. — We  are  officially  advised  that  Burns  & 
McDonnell.  Consult.  Engrs.,  Scarritt  Bldg.,  Kansas  City,  Mo., 
have  completed  plans  for  a  municipal  water  svstem  to  take 
water  from  the  Yellowstone  River.  Estimated  cost,  $200,000. 
An  election   to  vote  on  bonds  will   probably  be  called  in  April. 


Noted    Jan 

Twin   nriilKrx,  Mont 

Wash.,  has  been  retair 
veys  and  ascertain  thi 
system.      Noted   Mar.  6. 


-H.  S.  Green,  Consult.  Engr,  Spokane, 
d  by  the  Town  Council  to  make  sur- 
best    source    for    the    proposed    water 


Maryvllle,    .Mo Hiram    Phillips,    Consult.    Engr..    St.    Louis, 

Mo.,  has  been  retained  by  the  Board  of  Public  Works  to  pre- 
pare plans  for  the  construction  of  a  water  tower,  and  other 
improvements  to  the  water  system.  C.  L.  Gann  is  City  Clk. 
Noted  Feb.    13. 

Monroe  City,  Mo. — We  are  offlcially  advised  that  P  irns  & 
McDonnell.  Consult.  Engrs.,  Scarritt  Bldg.,  Kansas  City,  Mo., 
are  preparing  plans  for  water  and  sewer  systems  here.  Esti- 
mated cost,   $75,000. 

St.  Louis,  Mo. — We  are  offlcially  advised  that  bids  will 
be  received  by  the  Board  of  Public  Improvements,  Citv  Hall, 
until  noon,  .\pr.  18,  for  Letting  10,877,  constructing  an  "intake 
tower,  tunnel  and  screen  chamber,  estimated  cost.  $450,000; 
Letting  10,878.  filter  equipment,  estimated  cost,  $375.ou0:  Let- 
ting No.  10,879.  filters  estimated  cost.  $375,000.  Plans,  specifi- 
cations and  contract  blanlis  may  be  obtained  from  Edward  B. 
Wall,   Water  Comr.      Noted    Feb.   20. 

Clarksvllle,   Ark We   are   officially   advised   that   bids   will 

be  received  by  the  Board  of  Improvements,  Water  District 
No.  3,  until  Mar.  28,  for  constructing  a  water  system  to 
include  380  tons  of  c.  i.  pipe  and  special  castings,  fo'rtv  4-  to 
8-in.  double  gate  valves  and  39  hydrants,  tank  and  "tower, 
pump  and  motor.  Plans  and  specifications  are  on  file  at  the 
office  of  D.  Ward  Dunlap,  Secy.,  and  may  be  obtained  at  the 
office  of  Winters  &  Dove,   Consult.   Engrs..   Fort   Smith,   Ark. 

Sulphur  Springs,  Ark.— We  are  officially  advised  that  bids 
will  be  received  at  the  office  of  the  Improvement  Board,  until 
Mar.  20,  for  constructing  a  complete  water  system  and  elec- 
tric-light plant,  including  power  house,  pump  house,  machin- 
ery and  electrical  equipment,  water  pipe,  valves,  and  a  stand- 
pipe  of  100. OOO  gal.  capacity.  Plans  and  specifications  are 
on  file  at  the  office  of  the  Improvement  Board,  and  at  the 
office  of  A.  C.  Moore,  Consult.  Engr..  Joplin,  Mo.  C.  J.  Wil- 
liams  is   Chn.   of  Bd.      Noted   Feb.    13. 

Beaumont,  Tex — The  Commissioners  of  Jefferson  County 
have  granted  a  franchise  to  W.  C.  Teter  to  lav  and  maintain 
water  mains  on  county  roads  for  a  distance  of  ten  miles  from 
the  county  court  house,  except  in  the  direction  of  Port  Arthur, 
where   the  distance  is  limited  to  six  miles. 

Canadian,  Tex. — Bids  for  the  machinery  for  the  new  water 

system  here  will  be  opened  by  the  citv  on  Mar.  17.  The  sys- 
system  here  will  be  opened  by  the  citv  on  Mar.  17.  The  system 
will  include  a  pump  house.  12x60  ft.,  of  frame  and  galvanized 
iron,  and  a  standpipe,  25x60  ft.  H.  F.  Kilburn,  Woodward, 
Okla.,  is  Consult.  Engr.     Noted  Nov.  14. 

Fort  Worth,  Tex. — The  City  Commission  has  called  an  elec- 
tion for  Apr.  8.  to  vote  on  the  proposition  of  issuing  $300,000 
of  water  bonds. 

+Texhoma.  Okla. — We  are  officially  advised  that  the  contract 
to  construct  a  water  system  here  has  been  awarded  to  BASH 
&  GR.\Y.  Joplin,  Mo.,  at  $20,066.  The  next  lowest  bid  was 
submitted  by  the  Humrichouse  Construction  Co..  Carmen. 
Okla.,  at  $20,415.  Bids  were  opened  Feb.  25.  P.  M.  Williams 
is  Mayor.      Noted    Feb.    20. 

Gunnison.  Colo. — O.  H.  Aikine.  City  Engr..  is  preparing 
plans  for  the  construction  of  a  concrete  reservoir  for  the 
system.      The   reservoir  will   have  a   capacity  of   200.000   gal. 

+PhoenIx,  .Vrlz We  are  offlcially  advised  that  the  contract 

to  lay  4500  ft.  of  7-ft.  reinforced-concrete  penstock  pipe  has 
been  awarded  bv  the  Salt  River  Vallev  Water  Users'  Asso- 
ciation, to  M.\RTIN  &  GILLER.  Tempe.  Ariz.,  at  $32,000. 
Charles  A.  Van  der  Veer  is  Secy.     Noted  Jan.   30. 

Ellensburg,  AVash. — The  ranchers  served  bv  the  Cascade 
Canal  have  voted  bonds  for  $600,000  for  lavi"ng  a  concrete 
flume  to  replace  the  wooden  flume  now  in  use.  The  Cascade 
Canal   Co.    is  in   charge   of  the   work. 

Arllngrton.    Ore. — We    are    officially    advised    that    Louis    C. 
Kelsey.  Consult.  Engr.,  Selling  Bldg..  Portland.  Ore.,  is  prepar- 
ing   plans    and    specifications    for    the    installation    of    a    new 
pumping   plant   and   reservoir   for   the   water   svstem,    and;  an  ' 
electric-light   plant. 
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Linnton,  Ore. — "We  are  ofBcially  advised  that  bids  will  be 
received  some  time  in  April  for  installing  a  water  system 
here.  Bonds  for  $100,000  have  been  sold.  Plans  and  specifica- 
tions are  being  prepared  by  Louis  C.  Kelsey,  Consult.  Engrr., 
Selling  Bldg.,  Portland.  The  system  will  connect  with  the 
Bull  Run   water  supply  of  the  city  of  Portland. 

Davis,  Calif. — Bids  are  being  received  by  R.  T.  Stone.  Pres. 
and  Gen.  Mgr.,  Sacramento  Valley  Land  &  Water  Co..  for  the 
•  onstruction  of  a  rubble  dam  to  contain  350.000  cu.yd.  of 
Aiasonry.  and  to  be  250  ft.   high  and  800  ft.  long. 

+Paeiite.  Calif. — A  contract  has  been  awared  to  E.  A. 
SIMMONS.  Upland,  at  $12,100.  for  the  construction  of  a  con- 
crete reservoir  near  Puente.  for  the  Cross  Land  Co.,  H.  W. 
Hellman  Bldg.  Other  bids  were:  J.  C.  Thurman,  El  Monte. 
$12,600;  Louis  Ferrell,  Pomona.  $12,972:  Redlands  Cement 
Works,  $13,810:  W.  W.  Atkinson,  $15,880;  W.  A.  Gillette  Co., 
$15,950;  C.  Sheerer  Co.,  $16,333:  E.  D.  Keil,  $17,396:  Putnam 
Stone  Construction  Co..  $21,574;  Russell-Greene-Poell  Co., 
$21,821.      Bids   were    opened    Feb.    15.      Noted   Feb.    13. 

San  Diego.  Calif. — K.  .\.  Whitney.  Engr.  Water  Dept..  is 
drawing  plans  for  a  second  pipe  line  from  Chollas  Reservoir  to 
connect  with  the  high-presure  water  mains.  The  new  line 
"Win  comprise  4^^   miles  of  2S-in.   pipe. 

San  Jacinto,  Calif. — The  Citizens'  Water  Co.  contemplates 
the  construction  of  a  2-ft.  concrete  conduit,  estimated  to  cost 
$20,000. 

Santa    Monica.  Calif According   to   press   reports,    the   ciLv 

has  decided  to  install  a  municipal  water  system,  instead  of 
the  salt-water  fire-service  system  previously  contemplated. 
The  Citv  Engineer  has  been  instructed  to  prepare  plans  for 
the  new  system,  which  is  estimated  to  cost  $76,000.  Noted 
Dec.  26. 

-^Halifax,  >".  S. — Bids  will  be  received  by  the  Mayor  until 
noon.  .Apr.  2.  for  constructing  a  reinforced-concrete  reservoir 
and  gate  house.  Plans  are  on  file  at  the  office  of  the  City 
Engineer.     J.  J.  Hopewell  is  Clk.   Bd.   Pub.  Wks. 

+KeEina,  Sank. — We  are  ofliiclallv  advised  that  the  contract 
to  supply  and  erect  a  5.000,000-gal.  turbine  pump  and  com- 
pound vertical  condensing  engine  has  been  awarded  to 
ESCHER.  WTSS  &  CO..  Montreal,  Que.,  at  $16,000.  Bids  were 
opened  Jan.   29.      Noted  Jan.    9. 

SEWERS 

+B»Mton,  MaNH. — We  are  officially  advised  that  the  con- 
tract to  furnish  and  deliver  676.00  lb.  of  c.-i.  pipe  and  22.000 
lb.  of  c.-i.  specials  for  sewers  in  Section  B.  Dorchester  Tunnel, 
has  been  awarded  to  the  HERSEY  MFG.  CO..  Tremont  Tem- 
ple, at  $39,198.  The  other  bids  were:  Neptune  Meter  Co., 
$60,850;  Thomson  Meter  Co.,  $56,295:  National  Meter  Co.,  $55,- 
950;  Henrv  R.  Worthington,  $49,737.  Bids  were  opened  Mar. 
6.     Noted  Mar.  6. 

'A'+BoHtou,  MaHH. — We  are  ofl^lciallv  advised  that  the  con- 
tract to  furnish  676.000  lb.  of  c.-i.  pipe  and  22.000  lb.  of  c.i. 
specials  for  sewers  in  Section  B.  Dorchester  Tunnel,  has  been 
awarded  to  the  ST.VND.VRD  C.XST  IRON  PIPE  &  FOUNDRY 
CO..  Bristol,  Penn.,  at  $14,070.  The  other  bids  were:  U.  S. 
Cast  Iron  Pipe  &  Foundry  Co.,  $24,081:  R.  D.  Wood  &  Co.. 
$19,370.  Bids  were  opened  by  the  Boston  Transit  Commis- 
sion.   Mar.    6.      Noted    Mar.    6. 

Franl<lin.  Mbhh. — Bids  will  probably  soon  be  asked  for  the 
Installation  of  a  sewer  system  here.  J.  J.  Van  Valkenburq 
South  Framingham.  Mass.,  Is  Consult.  Engr.  B.  M.  Rock- 
wood  is  Chn.  of  Comrs. 

■Worcester,  Mana. — Bids  will  be  received  by  Matthew  Gault, 
Supt.  of  Sewers,  until  noon.  Mar.  14,  for  furnishing  supplies 
during  the  period  from  May  1,  1913  to  Apr.  30.  1914.  The 
approximate  quantities  required  are  as  follows:  600.000  brick, 
2400  tons  lime.  50.000  ft.  vitrified  pipe  and  fittings.  150,000  lb. 
castings,  and   25.000   bbl  of  cement.     Noted  Incorrectly   Mar.   6. 

+ManHfleld.  Conn. — A  contract  to  construct  a  sewage  dis- 
posal plant  at  the  state  colonv  for  epileptics  at  M.insfield. 
has  been  awarded  to  ARCHBALD  TORRANCE,  Norwich. 
Conn,,  at  approximately  $10.onn. 

Albion,  N.  Y. — We  are  officially  advised  that  bids  will  be 
received  bv  Edward  S.  Eaton.  Village  Clk..  until  7  p.m..  Mar. 
24.  for  the  purchase  of  $150,000  bonds.  The  bonds  were  Is- 
sued for  the  Installation  of  a  sewer  system  and  sewage  dis- 
posal plant  according  to  plans  and  specifications  prepared 
by  Charles  A.  Ingersoll,  Consult.  Engr..  Buffalo,  N.  Y,  Noted 
Aug.    8. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  Alfred  E.  Steers. 
Pres.  Boro.  Brooklyn,  until  11  a.m..  Mar.  19,  for  constructing 
sewers  In  various  streets.  Estimated  cost,  about  $40,000. 
Blank  forms  and  all  necessary  information  may  be  ob- 
tained at  the  office  of  the  Bureau  of  Sewers,  215  Montague 
St..    Brooklyn. 

Eaiitnroad,  N.  V. — George  Higgins,  Consult.  Engr.,  Syra- 
cuse, N.  Y..  has  been  retained  to  prepare  plans  and  speclflca- 
tlons  for  a  sanitary  sewer  system  here. 

Jamalra,  X.  Y. — The  Town  Board  contemplates  thi-  con- 
struction of  a  sewer  In  Atlantic  Ave.,  Harold  .\vi-..  Fulton 
St.  and  Napier  Ave.,  at  an  estimated  cost  of  $33,500.  also  a 
sewer  In  Hillside  Ave.  and  North  Vine  St.,  estimated  to  cost 
$5675. 

New  York,  N.  Y. —  Bids  will  be  received  by  George  Mc- 
Aneny,  Pres.  Boro.  Manhattan,  until  2  p.m..  Mar.  17.  for  re- 
constructing a  sewir  In  East  18th  St.,  from  Ave.  C.  to  the 
East    rtlver. 

+  Atlnntlr  Ciiy,  X.  J — Bids  for  extending  the  storm  water 
newer  nyKlem  were  received  by  the  Hoard  of  CommlHsloners. 
Feb.  20,  as  follows:  Atlantic  Construction  &  Supply  Co., 
Atlanlle  City,  $202,441:  ('unnlngham  Paving  &  Construction 
Co.,  I'hiladelphla.  Penn..  $202,811;  EDWARD  L  BADRR,  At- 
lantic City.  N.  J..  $1»0.K34  (awarded  contract);  McOovern 
Contracting  Co.,  Trenlon,  .V.  J.,  $208,986;  T.  Schmeldler,  At- 
lantic  City.    $294,870.      Noted    F.b.    13. 

Mrturhrrn.  X.  J. — The  Borough  Council  has  passed  a  reso- 
lution calling  for  a  special  election  to  vote  on  a  bond  Issue 
of  $12B,000  for  a  sewer  system,  and  street  Improvements. 

♦♦Beavrr  Pallii,  Prnn. — Press  reports  stale  that  the  con- 
tract to  construct  about  16  miles  of  8-  to  24-ln.  nnnltarv 
siwers    hen-    has    been    awarded    to    the    PIETRO    PAVING    & 


CONSTRUCTION  CO..  Morgantown.  W.  Va.,  at  $142,577.  Bids 
were  opened  by  the  Borough  Council,   Feb.   19.     Noted  Feb.  6. 

Conshohoeken,  Penn. — The  Town  Council  will  appoint  a 
committee  to  appoint  an  engineer  to  prepare  plans  and  speci- 
fications for  the  proposed  sewage  disosal  lant.  ordered  by  the 
State  Commissioner  of  Health.  J.  Quincy  Thomas  is  Pres 
Town   Council. 

Sharon,  Penn. — The  State  Commissioner  of  Health  has  ap- 
proved plans  recently  submitted  by  the  Borough  Council  for 
a  sewage  disposal  plant.  An  election  may  be  called  to  vote 
on  the   proposition.      Horace   W.   Davis  is  City  Solicitor. 

Ipper  Darby.  Penn. — The  Commissioners  of  Upper  Darhv 
Township    propose    to    build   sewers   estimated    to    cost    $35,000. 

Newark,  Del.— An  election  will  probably  be  called  some 
time  in  April  to  vote  on  a  bond  issue  of  $60,000  for  the  in- 
stallation of  a  sewer  system.  Samuel  J.  Wright  is  a  mem- 
ber   of    the    commission    in    charge    of    the     project.       Noted 

Rocky    Monnt,    Va See    item    under    Water    SuDPlv-Irrie-a. 

tion.  ■  ^ 

Mulberry.    Fla. — See    item    under    Water    Supply-Irrigation. 

Orlando,  Fla. — Bids  will  be  received  by  the  Bond  Trustees 
until  noon.  Mar.  27,  for  the  purchase  of  $140,000  sewer  bonds 
Plans  for  a  sewer  system  have  been  prepared  by  G  r1 
Ramsey.     Noted  Nov.    28.  ' 

+Tampa.  Fla. — The  contract  to  construct  reinforced  con- 
J.'''"'5,,st"''"I,'''"'''"^  '"  Hyde  Park  has  been  awarded  to  E,  W. 
PARKER,  Tampa,  at  $37,064.  Bids  were  opened  bv  the  Board 
of  Public  Works,  Feb.  IS.     Noted  Feb.  13.  ooara 

Mobile,    .-Via — Bids    will    be    received    bv    H.    Pillans,    Comr 
until    noon.    Mar.    25,    for    constructing    about    30,000    lin.ft.    of 
8-     to     20-in.    vitrified    pipe    sanitary    sewers    in     the    western 
portion    of    the    city.       Plans    and    specifications    are    on    file   at 
the   office   of  Wright   Smith,   City    Engr.      Noted   Oct.    10. 

Lafayette,  L.a — Bids  will  be  received  bv  the  Sewer  Com- 
mittee of  the  Parish  of  Lafayette,  until  Mar.  27,  for  con- 
structing and  operating  a  sewer  system  here  under  the  fran- 
chise system,  with  rates  for  service.  The  territory  to  be 
covered  is  about  40,000  lin.  ft.  C.  D.  Bourdeaux  is  Chn 
Noted    Dec.    19. 

Shreveport,  La Bonds  for  $20,000  were  voted.   Mar.   4,   for" 

the  construction  of  storm  sewers.  For  further  information, 
address  C.   G.   Rives,  Comr.   of   Finance. 

Martin.  Tenn. — Bids  will  be  received  bv  J.  T.  Perkins 
Mayor,  and  the  Board  of  Aldermen  until  2  p.m..  Mar.  24  for 
constructing  a  complete  system  of  sanitarv  sewers,  to  com- 
prise 3000  ft.  of  15-in.:  6200  ft.  of  12-in.:  3500  ft.  of  10-in.: 
15.350  ft.  of  8-in.  23.000  ft.  of  6-in.  sewers  with  necessary 
manholes  and  flush  tanks.  Plans  and  specifications  are  on 
file  at  the  office  of  J.  H.  Wilson,  City  Recdr..  and  at  the  office 
of  R.  C.  Huston  &  Co.,  Consult.  Engrs.,  Exchange  Bide.. 
Memphis. 

Lexington,  Ky — George  M.  Sullivan,  Consult.  Engr.,  Lex- 
ington, has  been  retained  by  the  City  Commissioners  to  pre- 
pare plans  and  specifications  for  a  sewage  disposal  plant 
and  for  laying  sewers.     Noted  Jan.  9. 

LonlHvllle,    Ky. — Pr^ 
ceived     by     the     Board 
constructing    48    blocks    of    sewer; 
Engr. 

.MadlHonville,  Ky. — According  to  press  reports,  bids  will  bft 
received  by  the  Board  of  Public  Works  until  Apr.  2,  for  con- 
structing a  sewer  system.     W.  J.   Dulin  is  Secy. 

•fAHhland,  Ohio — We  are  officiallv  advised  that  the  con- 
tract to  construct  the  South  Highland  relief  sewer  has  beea 
awarded  to  ALE.X.\NDER  CAIRN.S,  Ashland,  at  $7702.  Btdft 
were  opened   Mar.    7.      Noted   Mar.   6. 

tieneva,  Ohio — Rlxler,  Weir  &  Leggett,  Consult.  Engrs.. 
Ashtabula.  Ohio,  estimate  the  cost  of  installing  a  new  sewagft 
disposal  plant  here,  at  $20,000.  This  includes  six  filter  beds, 
siphons   and   a    septic   tank. 

Bids    will    be    received    by    the    Village    Council    until    noon, 

E.  Morgaa 


reports  state  that  bids  will  be  re- 
Public  Works  until  Mar.  14,  for 
David    R.    Lyman    Is   City 


St.  Bernard,  Ohio — Bids  will  be  received  bv  the  Director 
of  Public  .Service  until  noon.  Mar.  20.  for  laving  vitrified  pipe 
sewers  In  various  streets.      William   J.   Voller  Is  Clk. 

Sliaker  Heighta,  Ohio — Bids  will  be  received  bv  Carl  A. 
Palmer.  Village  Clk..  until  noon.  Mar.  17.  for  the  cohstructloa 
of  sewers  In  Weymouth  Road,  Coventry  Road,  Drexel  RoaA 
and  Elham  Road. 

YoungNtown,  Ohio — According  to  press  reports,  bids  wlB 
be  received  by  the  Director  of  Public  Service  until  Mar.  1^ 
for  furnishing  matelal  and  laying  sewers  In  portions  Of 
Ridge  and    Westlake  Aves.      W.   M.    McMlllIn    Is   Clk. 


contract    to    construct  about   20^00* 
here   has  been  awarded  to  the  MOELLERlN» 


♦  Fort    Wayne, 

Iln.ft.  of  sc 

Cn.N'STItUCTlON   CO.,   Fort   Wa 

ChawanlnK.  Mich We  are  officially   advised   that   the  W,  J, 

Sherman  Co.,  The  Nesby,  Toledo,  Ohio,  has  been  retained  tft 
prepare  plans  and  specifications  for  the  Installation  of  a  aevrtt 
system  for  the  vlll.Tge. 

•  Iron  Mountain,  Mich.— Bids  will  be  received  by  Sol  ReaU- 
parlant,  Cltv  clk..  until  9  a.m..  .\pr.  12.  for  thi'  construction 
of  about  1650  ft  of  4S-ln.  Jackson  pipe  reinforced  concret} 
sewer    on    KImb.rlv    Ave.    from    alley    b>>t\veen    Ludlngton   and 

Hughitt  St.   to  Ludlngton  St..   theni «»t   on   Ludlngton  St.  to 

a  point  where  open  ditch  cri>sHin.  together  with  necessary 
manholes,  catch  basinM.  616  ft.  i^f  fi-ln.  Inlirals  and  366  ft.  oT 
8-ln.  catch  biisln,  drains,  and  for  furnishing  nil  labor  and 
materliil  necessary;  also  for  laying  about  1650  ft.  of  12-111. 
Iron  drain  pipe  alongside  said  sewer,  according  to  plans  and 
speelflcatlons  prepand  bv  the  City  Engineer  and  now  oil 
flic  In  the  office  of  the  City  Cli^rk, 

itlir  Kalb,  ■II, — Bids  will  be  asked  about  Mar,  IB,  for  thO 
construction  of  approximately  Ifi  miles  of  vitrified  pipe 
sanitarv  sewers  ranging  In  sl7.e  from  8  to  24  In.,  .ind  a  sew- 
age disposal  plant.     A.  R.  Russell  Is  City  Engr.     Noted  Jan.  ». 
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(Mtnnii.  111.— Tlu>  City  Engineer  has  prepared  piellmlniuw 
olans  for  the  eonstrucUon  of  a  sewer  In  the  northern  section 
of  the  city.      Kstlnialed   cost.   $S5.(100. 

Kuckford,  III. — The  Hoard  of  rublic  Improvements  has 
annroved  the  estimates  of  the  City  Knelneer  for  the  construc- 
tion of  sewers  In  various  parts  of  the  city.  Estimated  cost, 
$45,000.     Noted  Jan.   23. 

Snrlnenrld.  III.— Bids  will  probably  soon  be  asked  for  In- 
stalling a  sewer  system  in  North  Wayne  Heights.  Estimated 
cost,  $57,000. 

+Sheli<>yKnn.  WIh,— We  are  ofilclally  advised  that  the  con- 
tract to  construct  sewers  here  has  been  awarded  to  the 
DAVID  VON  STELLE  CO.,  Sheboysan,  at  $6395.  The  other 
bids  were-  Robert  Nelson,  Racine,  Wis.,  $7418;  Franz  Radloff, 
nymmfth,\\Ms.'  $S7.iS;  Charles  A.  Honold,  Sheboygan.  $6934, 
Bids  were  opened   Feb.   28.     Noted   Feb.   20. 

•  Dnvcnuurt,  lown— Bids  will  be  received  by  the  Board  of 
Public  Works  until  2  p.m..  Mar.  29.  for  constructing  a  sanl- 
tarv  sewer  svstem  in  the  13th  Sewer  District.  The  contract 
Includes  the "  following:  2400  ft.  of  96-in.  drainage  sewer; 
3000  ft  of  24-in.  sewer;  2400  ft.  of  18-in.  sewer;  3500  ft.  of 
15-ln  sewer  2400  ft.  of  12-in.  sewer;  2900  ft.  of  24-in.  sani- 
tary  invert.      A.  M.   Compton  is  Comr.      Noted  Mar.   6. 

+Tlpton,  lowu — We  are  officially  advised  that  a  contrn'^' 
to  construct  ten  miles  of  sewers  here  has  been  awarded  to  II 
J  W  TURNER  IMPROVEMENT  CO..  Des  Moines,  Iowa.  ;.. 
$69  543  The  other  bids  were:  Independent  Construction  Co.. 
Davenport,  Iowa,  $80,119;  Lytle  Construction  Co.,  Sioux  City, 
Iowa  $74,713;  Lana  Construction  Co.,  Council  Bluffs,  Ipwa, 
$78SS9-  Fras4r  &  Danforth,  St.  Paul,  Minn.,  $78,080;  E.  T. 
Webster,  St.  Paul,  Minn.,  $83,357:  J.  O.  Severins,  Oklahoma 
Citv  Okla.,  $87,874.  Plans  and  specifications  were  prepared 
by  "the  Iowa  Engineering  Co.,  Clinton,  Iowa.  Bids  weje  opened 
Feb.    26.      Noted    Feb.    13. 

+Hutobln8on,  Minn. — We  are  ofRcially  advised  that  a  eon- 
tract  to  lav  sewers  here  has  been  awarded  to  E.  L.  DIMICK, 
Laurel.  Neb.,  at  $7082.  The  other  bids  were:  G.  W  Loyell. 
Minneapolis.  $9457;  E.  A.  Peterson.  Hutchinson,  »6566;  Jon- 
son  &  Christenson,  $7656;  Kircher  Bros.,  Hudson,  $8785.  Bids 
were  opened  Feb.   25.     Noted  Feb.    20. 

Valley  Fnlls,   Kan We   are   officially   advised    that  Worley 

&  Black.  Consult  Engrs..  Reliance  Bldg.,  Kansas  City,  Mo., 
have  been  retained  by  the  town  to  prepare  plans  and  speci- 
fications  for  a  complete  sewer   system   here. 

Bankrott.  Neb. — The  Towle  Engineering  Co.,  Omaha,  Neb., 
has  prepared  preliminary  plans  for  the  installation  of  a  sani- 
tary   sewer   system    here.      Estimated    cost.    $25,000. 

California.  Mo. — We  are  officially  advised  that  bids  will  be 
received  until  Mar.  17,  for  constructing  about  4V2  miles  of 
lateral  sewers.  Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City.  Mo.,  are  Consult.  Engrs. 

Clarksvllle,  Ark. — We  are  officially  advised  that  bids  will 
be  received  bv  the  Board  of  Improvement,  Sewer  District 
No  4  until  8  p.m..  Mar.  28,  for  furnishing  material,  and  con- 
structing a  sanitary  sewer  system  and  a  sewage  disposal 
plant.  The  plans  provide  for  23.250  ft.  of  S-in.  to  12-in.  vitri- 
fied pipe  sewers.  62  manholes,  ten  flush  tanks  and  settling 
tank.  D.  W'.  Dunlap  is  Secy.  Winters  &  Dove  are  Consult. 
Engrs. 

♦WTttne.  .Vrk. — The  contract  to  install  a  sewer  system  here 
has  been  awarded  to  the  N.  S.  SHERMAN  MACHINE  &  IRON 
WORKS,    Oklahoma   City,    Okla.,    at    $68,000.      Noted    Feb.    13. 

Temple.  Tex The   Citv  Council    has   called   an   election   for 

Apr.  1,  to  vote  on  a  bond  issue  of  $75,000.  for  purchasing  the 
privately  owned  sewer  system,  or  constructing  a  system  from 
plans  prepared  bv  Burns  &  McDonnell,  Engrs.,  Scarritt  Bldg., 
Kansas  City.  Mo.     Noted  Jan.   23. 

Cushlne,    Okla According    to    press    reports,    bids    will    be 

received  until  Mar.  IS.  for  constructing  a  sewer  system,  for 
which  bonds  for  $29,000  were  recently  voted.  Hunter  & 
Hunter,  Oklahoma  City,  Okla.,  are  Consult,  Engrs.  George  A. 
Dungan   is   City   Clk.      Noted   Mar.   S. 

♦  Lewlstown.  Idaho — A  contract  to  construct  sewers  in 
District  3  has  been  awarded  to  W'lLLIAM  ENOCH.  I.ewistown, 
at  $5970. 

♦  Everett,  Wash. — The  contract  to  construct  the  Harrison 
St.  Tewer  has  been  awarded  to  the  JAHN  CONTRACTING  CO.. 
Seattle,  Wash.,  at    $162,500. 

+Alhambra.  Calif — A  contract  to  construct  4230  ft-  of  re- 
inforced-concrete  storm  sewer  has  been  awarded  to  ANUKt-XV 
HOLLOWAY.  Pasadena.  Calif.,  at  $16,085.  Bids  were  opened 
by  O.  M.   Caulk,  City  Clk.     Noted  Feb.   13. 

DInnba.  Calif. — W^e  are  officially  advised  that  bids  will  be 
received  bv  the  City  Clerk  until  Mar.  19,  for  constructing 
6-  to  16-ln.  sewers  and  septic  tanks.  Estimated  cost,  $35,000. 
C  P.  Jensen,  Fresno,  Calif.,  is  Consult.  Engr.     Noted  Dec.  19. 

Elslnore.  Calif. — Bids  for  constructing  a  sanitary  sewer 
svstem  and  a  sewage  disposal  plant  here  were  received  by 
the  Board  of  Trustees.  Feb.  24.  as  follows:  Westlake  Construc- 
tion Co..  Bvrne  Bldg..  Los  Angeles.  $18,053;  S.  M.  Kerns.  slS.- 
830:  R.  C.  Lowell,  $19,098;  M.  Millitch,  $19,365;  C.  D.  Vincent. 
$21,963;    Star  Cement   Co.,    $20,055. 

Oceanslde,  Calif. — We  are  officially  advised  that  a  system 
of  sanitary  sewers  estimated  to  cost  $32,000,  will  be  installed 
here.  The  plans  provide  for  7%  miles  of  vitrified  pipe  mains 
and  laterals,  and  a  septic  tank  disposal  plant.  N.  K.  Car- 
penter Is  City   Engr.     Noted   Feb.   20. 

g.4RB.\ge: 

New  York,  N.  Y. — Bids  will  be  received  until  noon.  Mar. 
20.  by  Calvin  Tompkins,  Comr.  of  Docks,  Dept.  of  Docks  and 
Ferries,  Pier  A,  foot  of  Battery  Place,  North  River,  Boro. 
Manhattan,  for  Contract  1370.  for  the  furnishing  and  delivery 
of  all  labor  and  materials  required  for  receiving  and  removing 

Bids  will  be  received  until  noon.  Mar.  20,  by  Calvin  Tom- 
kins,  Comr.  of  Docks,  for  Contract  1377,  for  the  labor  and 
materials  necessary  for  sprinkling  certain  new  made  land 
on  the  North  and   East  Rivers.   Boro.  Manhattan. 

Newport.  Ky. — The  city  is  considering  the  installation  of 
an  incinerator  for  the  disposal  of  garbage.  The  City  Com- 
misisoners   are    now   making   plans. 


STIIIOIOT.S    A.VIJ    UO.VD.S 

.\thol,     Mann The    Committee    on    Streets    has    decided    to 

resurface  Main  and  School  Sts.,  at  an  estimated  cost  of  $48,000, 
Fred  W.  Lord  Is  Chii.  The  General  EnglnuerInK  Co.,  Spring- 
field,  Mass.,   is   Engr.   In   Charge. 

l.,oek|ior(,  N.  Y. — The  Common  Council  has  received  bids  as 
follows  for  grading,  curbing  and  paving  La  Grange  St.  with 
brick;  C.  N.  Stainthorpe  &  Co.,  $10,634;  the  C.  B.  Whitmore 
Co.,  $10,690;  F,  J.  Le  Valley,  $10,690;  Henry  P.  Burgard  Co., 
Buffalo,   N,   Y.,   $11,341;   S,   V.    R.   Malcom   &  Son,   Medina,   N.    Y., 

^'+A 'contract  was  awarded  to  THE  C.  B.  WHITMORE  CO. 
at  $32,360  for  paving  North  Transit  St.  with  Metropolitan 
vitrified  shale  block. 

New  York,  IV.  Y.^Blds  will  be  received  until  2  p.m.,  .Mar. 
17,  bv  the  President  of  the  Borough  of  Manhattan,  Room  1808. 
21  Park  Row,  for  repairing  sidewalks  on  Madison  Ave,  from 
85th  to  86th  Sts.,  and  on  85th  St.,  near  Madison  Ave.  Geo. 
McAneny  is   Pies. 

(Borough  of  Queens)  —  Bids  will  be  received  until  11  a.m.. 
Mar.  17,  by  the  Borough  President,  Borough  Hall,  Fifth  St. 
and  Jackson  Ave.,  Long  Island  City,  for  various  improvem.nts 
in  the  following  streets:  Grand,  Beddard  (or  Barclay),  Sliick- 
holm,  Ninth,  and  Woodbine  Sts.,  Kelly,  East  11th,  Edsall. 
First,  Woodward,  Hull,  Polk  and  Ninth  Aves.,  Napier  Place 
and  Union    Place.      Maurice   E.   Connolly   is   Horo.   Pres. 

Bids  will  be  received  until  noon.  Mar.  20,  by  the  Commis- 
sioner of  Docks  and  Ferries,  Pier  "A,"  foot  of  Battery  Place, 
North  River,  for  paving  with  asphalt  the  deck  ot  Pier  42, 
East  River,     Calvin  Tomkins  is  Comr. 

♦  (Borough  of  Richmond) — Contracts  have  been  awarded 
bv  the  President  of  the  Borough  to  the  .STANDARD  OIL  CO., 
26  Broadway.  New  York,  at  $6250.  for  furnishing  100. UOO  gal. 
macadam  road  binder,  and  $8400  for  140.000  gal.  mae_atlam 
road  binder:  to  the  UNITED  GAS  IMPROVEMENT  CO.,  Broad 
and  Arch  Sts.,  Philadelphia,  at  $6347.  for  110,000  gal.  bituminous 
road  surfacing  material.  George  Cromwell  is  Pres.  Noted 
Feb.   27. 

♦  Srheneotudy.    N.    Y We    are    officially    advised    that    the 

Board  of  Contract  and  Supply  has  awarded  a  contract  to 
JOHN  W.  DAVITT.  Troy,  N.  Y.,  at  $1.40  a  sq.yd.,  for  about 
100,000  sq.yd.  asphalt  pavement  on  concrete  base.  C.  A. 
Mullen   is   C'omr.   of  Pub.    Wks.      Noted   Feb.    27. 

•kljonis  Branch,  N.  J. — Bids  will  be  received  by  the  Board 
of  Commissioners  until  10  a.m..  Mar.  26,  for  paving  portions 
of  Rockwell,  Second  and  Third  Aves.  Bids  will  be  accepted 
for  vitrified  brick,  asphalt  or  bituminous  concrete  ijaving. 
Winfield  R.  Warwick  is  City  Clk.  J.  Wesley  Seaman  is  City 
Engr. 

Metuoh»n,  N.  J See    item   under   Sewers. 

Newark.  N.  J. — Bids  will  be  received  until  3  p.m..  Mar.  13. 
bv  the  Board  of  Street  and  Water  Commissioners  for  various 
improvements  on  the  following  streets:  Miller,  Halsey  and 
Parker  Sts.,  Noll  Place  and  Ave.  L.  M.  R.  Sherrerd  is  City 
Engr. 

Now    BrunNwlok,    N.    J Bids    will    be    received    until    2:30 

p.m..  Mar.  24  bv  the  Board  of  Chosen  Freeholders  of  Mid- 
dlesex County  for  improving  the  road  from  the  railroad  to 
and  across  the  County  Bridge  at  Cheesequake  Creek.  Peter 
H.   S.   Hendricks   is   Dir. 

Carlisle.    Penn Plans     are     being    prepared     by    the    City 

Engineer  for  about  5000  sq.yd.  of  vitrified  brick  paving  on 
High   St.   at  an  estimated  cost   of   $6000. 

♦  (Jreenvllle.  Penn. — A  contract  has  been  awarded  by  the 
Borough  Council  to  ROESS  &  LESURE.  Oil  City.  Penn.,  at 
$72,143  for  paving  Clarksville,  North  High.  North  and  South 
Mercer,  North  and  South  Main  Sts.  Brick,  brick  block  and 
asphalt  block  will  be  used. 

MoBoneaheln.  Penn. — Bids  will  be  received  until  Apr.  1, 
bv  the  Borough  Council,  for  about  8000  sq.yd.  brick  pavement. 
The  estimated  cost   is  $12,000.     J.  A.   Morrow   is   City  Engr. 

.^Philadelphia,  Penn. — Bids  will  be  received  until  noon. 
Mar.  27.  by  the  Department  of  Public  Works,  for  various 
street  improvements  under  Schedules  B,  C,  D,  E,  F,  G  and  H. 
M.   L.   Cooke   is   Dir. 

Pittsburgh.  Penn The  Citv  Council  has  passed  an  ordin- 
ance authorizing  the  improvement  of  West  Liberty  Ave.,  at 
an  estimated   cost  of  $382,000. 

♦  Rochester,  Penn. — The  Borough  Council  has  awarded  a 
contract  to  S.  B.  M.\RKLEY,  Woodlawn,  Penn..  at  approxi- 
mately $42,000,  for  grading  and  paving  Adams  St.,  Kentucky, 
Virginia   and   Maine   Aves. 

Wilmington,  Del. — Bids  will  be  received  until  noon.  Mar. 
18  bv  the  State  Highway  Commissioner  of  New  Castle  County 
for  "construction  of  about  three  miles  of  waterbound  ma- 
cadam road,  known  as  the  Odessa-St.  Georges  Road.  James 
Wilson  is  Comr.     Noted   Dec.   19. 

♦  Baltimore.  Md. — Contracts  for  street  improvements  have 
been  awarded  as  follows  by  the  Board  of  .\wards:  Con- 
tract No.  43.  to  M.  J.  BEACH  at  $43,171  for  vitrified  block 
paving;  contract  No.  45.  to  P.  FLANIGAN  &  SONS  at  $18,254 
for  sheet  asphalt  and  bituminous  pavement:  contract  No.  46 
to  P  P  REDDINGTON.  at  $14,161  for  vitrified  block:  contract 
No  '48  to  the  GEO.  LONG  CONTR.\CTING  CO.,  at  $19,458  for 
granite  block;  contract  No.  49,  to  P.  FLANIGAN  &  SONS  at 
$16  323  tor  granite  block  paving.  R.  Keith  Compton  Is 
Chn.     Noted   Feb.   6. 

♦  We  are  officially  advised  that  contracts  as  follows  were 
awarder  bv  the  State  Roads  Commissioners  "from  bids  re- 
ceived on  Feb.  27:  McGUTRE  Jt  CO..  Norfolk.  Va..  three  con- 
tracts THE  ELDER  P.WING  CO..  Baltimore,  one  contract, 
C\ROZZ.\  &  L.\REZZ.\.  Baltimore,  one.  THE  JUNIAT.\  PAV- 
ING CO.,  Philadelphia,  one.  ALLEN  ENGINEERING  CO., 
Netcong,  N.  J.,  one.  ALLEN  &  BOYLE.  Baltimore,  one.  The 
total  amount  of  the  contracts  is  $242,326.  Wm.  L.  Marcy  is 
Secy.     Noted  Feb.  20. 

Washington,  D.  C. — Bids  will  be  received  until  2  p.m.. 
Mar  25  bv  Commissioners  of  the  District  of  Columbia  for 
making    repairs    to    asphalt    pavements    for    a    period    of    two 
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ete  and  paving  with  brick  and 
bitulithic    on    concrete    foundation.      C.     B. 


years,    ending   June    30,    1915.      C.    H.    Rudolph    is    Chn.    of    the 
Comrs. 

•Wheeling.  W.  Va. — Bids  will  be  received  until  9  a.m..  Mar. 
27,    by    the    Board    of    Control,    for    impr_oving_  various    streets 
by  curbing  with  stone  or  cor 
sheet    asphalt 
Cooke   is   City   n-ngr. 

\rchbold.  Ohio — Bids  will  be  received  until  Mar.  22,  by  the 
Village  Council  for  9000  sq.yd.  brick  paving,  estimated  to  cost 
S19.000.      J.    H.    Fagley  is  Village   Clk. 

Cambridge.  Ohio — We  are  officially  advised  that  bids  will 
be  received  until  noon.  Mar.  20,  by  the  Director  of  Public 
Service,  for  about  6070  sq.yd.  of  street  paving.  Street  im- 
provements, aggregating  about  $125,000,  are  planned  for  this 
year.      Karl   M.    Cosgrove    is   City    Engr. 

■fCantoD.  Ohio — We  are  officially  advised  that  the  Com- 
missioners of  Stark  County  have  awarded  a  contract  to 
URB\X  &  CLEMEXTS,  Masslllon,  Ohio,  at  $72,351  for  paving 
with  brick  about  four  miles  of  the  Massillon-Wooster  Pike, 
Other  bidders  were;  Wm.  H.  Vogt  &  Sons.  $74,076,  Philip 
Dieffenbacher  &  Sons.  $78,723.  O.  W.  Hall  is  County  Engr. 
J.  H.  McConnell  is  Audr.     Noted  Feb.   21. 

+A  contract  has  been  awarded  by  the  Commissioners  ot 
.Stark  County  to  JOHX  WILSON.  Alliance,  Ohio,  at  $17,439. 
for  paving  about  6900  lin.ft.  of  the  Ely  St.  extension  road. 
Other  bidders  were:  Thomas  C.  Devine  and  R.  J.  Hahn.  Noted 
Feb.  20. 

Chagrin  FallH,  Ohio — Bids  will  be  received  until  noon,  Apr. 
3.  by  the  Village  Council  for  grading,  draining  curbing  and 
paving  Front  and  Bell  Sts.  from  Main  St.  to  Russell  Road. 
H  B.  Pugslev  is  Village  Clk.  The  Wm.  H.  Evers  Engineering 
Co.,    332    The   Arcade,   Cleveland,    Ohio,    is    Engr.-in-Charge. 

Cheviot.  Ohio — Bids  will  be  received  until  noon,  Mar^lff, 
bv  the  Village  Council  for  improving  Francis  and  Lora  Aves., 
and  Center  St.     Jacob  Krollman,   Jr.,  is  Village  Clk. 

CleTeland,  Ohio — Bids  will  be  received  until  noon.  Mar.  18 
bv  the  Director  of  Public  Service  for  furnishing  creosoted 
wood  paving  blocks  and  planking.  W.  J.  Springborn  is  Dir. 
W.  H.  Kirby  is  Secy. 

ColumhuM.  Ohio — Bids  will  be  received  until  noon.  Mar.  18 
bv  the  Director  of  Public  Service  for  furnishing  and  de- 
livering materials  for  street  construction  and  repair  work 
during  1913.  The  approximate  quantities  are;  2100  tons 
asphalt  sand,  375  tons  refined  asphalt,  225  tons  limestone 
dust.  15,000  gallons  asphalt  flux,  SOO  cu.yd.  stone  for  binder, 
100.000  paving  brick.  300  tons  stone  block,  300  tons  pav- 
ing pitch,  1500  cu.vd.  sand,  9555  tons  macadam.  20.000  gal- 
lons plutrin,  or  equal,  50.000  gallons  asphalt  road  oil.  10 
manhole  castings,  complete,  open  lid;  10  manhole  castings, 
complete,  closed  lid;  SO  manhole  ground  rim  castings:  SO 
manhole  lids,  open;  50  manhole  lids,  closed;  10  catch  basins, 
complete.  No.  1;  10  catch  basins,  complete.  No.  2;  40  catch 
basin  ground  rims,  40  catch  basin  top  rims.  No.  1:  50  catch 
basin  top  rims.  No.  2;  30  catch  basin  lids.  S.  A.  Kinnear  Is 
Dir. 

Bids  will  be  received  until  2  p.m..  Mar.  21.  by  the  State 
Highway  Commlsisoner  for  road  improvements  as  follows: 
For  grading  and  paving  with  waterbound  macadam,  1.23 
miles  of  the  Turnpike  No.  3  Road,  Upper  Township.  Lawrence 
County,  at  an  estimated  cost  of  $12,112;  for  grading  and  pav- 
ing with  waterbound  macadam  1.87  miles  of  Section  1,  the 
Tiffin  Road.  Richmond  Township.  Huron  County,  at  an  esti- 
mated cost  of  $14,462;  for  grading  and  paving  with  brick 
1.93  miles  of  the  Akron-Canton  Road.  Springfield  Township. 
Summit  County,  at  an  estimated  cost  of  $32,204;  for  grading 
and  paving  with  waterbound  macadam  2.21  miles  of  the 
Gallon  Road,  Sandusky  Township.  Richland  County,  at  an 
estimated  cost  of  $9753;  for  grading  and  paving  with  bitu- 
minous concrete,  1.10  miles  of  the  Scotland  Station  Easterly 
Road.  Chester  Township,  Geauga  County,  at  an  estimated  cost 
of  $10,966;  for  grading  and  paving  with  waterbound  macadam 
1.24  miles  of  the  Port  Clinton  &  Locust  Point  Road.  Erie 
Township.  Ottawa  County,  at  an  estimated  cost  of  $7009;  for 
grading  and  paving  with  waterbound  macadam,  the  Bucyrus 
Mansfield  Road.  Jefferson  Township.  Crawford  County,  for  a 
distance  of  1.17  miles  at  an  estimated  cost  of  $7460;  for 
grading  and  paving  with  bituminous  concrete  one  mile  of  the 
CIrclevllle  and  T.,ondon  Road.  Darby  Township,  Pickaway 
County,  at  an  estimated  cost  of  $9918:  for  grading  and  paving 
with  waterbound  macadam  2.01  miles  of  the  .Angola- Mad i.son 
Township  Road,  Williams  County,  at  an  estimated  cost  of 
$16,677;  for  grading  and  paving  with  waterbound  macadam 
0.90  miles  of  the  Bell  Road.  Erie  Township,  Ottawa  County,  at 
an   estimated    cost   of  $4620. 

Filds  will  be  received  until  2  p.m..  Mar.  31,  for  grading  and 
paving  with  waterbound  macadam  1.92  miles  of  the  Beatty 
Road.  Cardlngfon  Township.  Morrow  County,  .at  an  estimated 
cost  of  $14,315,  and  for  grading  and  paving  with  brick  0.80 
miles  of  the  Woodsfleld  Northern  Road.  Center  Township, 
Monroe   County,   at   an    estimated   cost   of    $15,866. 

Bids  win  be  received  until  Mar.  21.  by  the  State  Highway 
Commissioner,  for  grading  and  paving  with  water-bound 
macad<am.  one  mile  of  the  Delta  and  .Swanton  Road,  at  an 
estimated   cost  of  $6292.      James  R.   Marker  Is  Comr. 

Bids  will  be  received  until  Mar.  26.  by  the  Director  of  Pub- 
lic .Service,  for  the  Improvement  of  various  streets  and 
alleys.       Paul    B.    Kemper    Is    Clk. 

Rant  YouDKitown.  Ohio — Bids  will  be  received  until  noon. 
Mnr.  31.  by  th^  Village  Council  for  Improving  portions  of  the 
fr.llowing  streets:  Robinson  Road.  Fifth.  .Sixth.  Seventh. 
Hlghth,  Ninth,  10th  and  13th  St«„  Reed,  Wilson  and  Murray 
Aves.      P.  J.   Carney   Is  Village  Clk. 

r;enrva,  Ohio — Bids  will  be  received  until  noon.  Mar.  25. 
by  the  Vlllagi'  Council  for  Improvement  of  Walnut  St.  from 
South  Broadway  to  Sherman  St.  by  grading,  draining,  curb- 
ing and  paving  with   brick.      W.  K.   Morgan   is  Village  Clk. 

Mrdlnn,  Ohio — Bids  will  he  received  until  10  a.m..  Mar.  26, 
by  f ommlssloners  of  Medina  Coiintv.  for  grading  and  paving 
with  brlek  0.71  mile  of  the  WadHWorth  Wooster  Road.  Wads- 
worth  Townshli).  Medina  County,  at  an  estimated  cont  of 
$9794,   and    for   Kradlnir   .ind   paving   with    wii  lerlioiiiid   maiadani 


0.9S  mile  of  the  Medina  Wooster  Road,  Montville  Township, 
Medina  County,  at  an  estimated  cost  of  $5673,  James  R.  Mar- 
ker is  Highway   Comr. 

.Mlnston.  Ohio — Bids  will  be  received  until  noon.  Mar.  19. 
bv  the  Village  Clerk,  for  the  improvement  of  Main  St.,  from 
Seventh  to  First  Sts..  and  Fourth  St..  from  Main  to  Xorth  Sts., 
by  grading,  draining,  curbing,  paving  and  constructing  sew- 
ers.     Louis   R.   Schmieder   is  Village   Clk. 

+>'eiv  Concord,  Ohio — .\  contract  has  been  awarded  by  the 
Citv  Council  to  HOUSTON  &  HENDERSON.  Logan.  Ohio,  at 
$30,997  for  paving  Main.  St.  with  vitrified  brick.  Other  bid- 
ders were:  Hoard  &  Hoard,  Leesville,  Ky..  Adams  Eros.  Con- 
tracting Co.,  McElfresh  &  Danford,  Emery  &  Son,  Zanesville, 
Ohio.     Noted   Feb.   27. 

Ravenna,  Ohio — Bids  will  be  received  until  noon.  Mar.  31. 
bv  the  Director  of  Public  Service  for  the  improvement  of 
Cleveland  Ave.  and  North  Chestnut  St.  from  the  Erie  R.R. 
tracks  to  the  north  corporation  line.  The  work  includes 
10,210  sq.yd.  of  paving,  6S65  lin.ft.  curbing,  4500  sq.ft.  side- 
walks relaid.  4000  cu.yd.  excavation,  catch  basins,  man- 
holes,  etc.      W.    H.    Linton   is   Dir.      Noted   Jan.    23. 

Sandusky,  Ohio — Bids  will  be  received  until  noon.  Mar.  18, 
bv  the  Director  of  Public  Service  for  paving  portions  of 
Central  Ave.  and  First  St.  John  Bing  is  Dir.,  Edward  W. 
Rhode    is    Clk. 

Shaker  Heights,  Ohio — Bids  will  be  received  until  noon, 
Mar.  31,  by  the  Village  Clerk  for  the  improvement  of  Coven- 
try Road  by  grading,  draining,  curbing,  paving  with  asphalt 
block  or  vitrified  brick,  and  constructing  sidewalks.  Carl  A. 
Palmer  is  Clk. 

Tonngstown,  Ohio — Bids  will  be  received  until  noon.  Mar. 
14,  by  the  Director  of  Public  Service,  for  paving  Ridge  Ave.. 
from  Market  St.  to  Oak   Hill  Ave.     W.  H.  McMillin  is  Clk. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows: 

Mar.  21,  at  Spencer,  by  Commissioners  of  Owen  Countj-, 
for  construction  of  a  road  in  Wayne  Township.  George  W. 
Stwalley    is   Audr. 

Mar.  27.  at  Bluftton,  by  Commissioners  ot  Wells  County, 
for  construction  of  two  macadam  and  two  stone  roads  in 
Harrison  Township;  a  stone  road  in  Rock  Creek  Township; 
and  a  gravel  road  on  the  line  between  Harrison  and  Liberty 
Townships.      L.   A.   Williamson   is  Audr. 

Apr.  7,  at  Greencastle,  by  Commissioners  of  Putnam 
County,  for  a  macadam  road  in  Greencastle  Township.  C.  L. 
Airhart   is   Audr. 

Apr.  7,  at  Jeffersonville,  by  Commissioners  of  Clark  Count.v, 
for  construction  of  two  gravel  roads.     Geo.  W.  Stoner  is  Audr. 

.Apr.  7.  at  Newport,  by  Commissioners  of  Vermillion 
for  construction  of  gravel  roads  in  Helt  and  Eugene  Town- 
ships.    Roy  Slater  is  Audr. 

Apr.  7.  at  Kentland.  by  Commissioners  of  Newton  County, 
for  construction  of  six  gravel   roads.     S.   R.   Sizelove  is  Audr. 

Apr.  7,  at  Salem,  by  Commissioners  of  Washington  County, 
for  gravel  roads  in  Polk  and  Washington  Townships.  F.  S. 
Munkelt    is   Ai'dr. 

Apr.  7.  at  Rockfort,  by  Commissioners  of  Spencer  County, 
for  construction  of  a  gravel  road.     John  T.  Stevenson  is  .A.udr. 

.Apr.  S.  at  Logansport.  by  Commissioners  of  Cass  County, 
for  construction  of  a  stone  road  In  Eel  Township.  J.  E.  Wal- 
lace   Is    .Audr. 

Apr.  8.  at  Decatur,  by  Commissioners  of  Adams  County, 
for  construction  of  macadamized  roads  In  Washington.  .St. 
Mary's.  Blue  Creek  and  Monroe  Townships.  Thomas  Baltzell 
is    Audr. 

Apr.  8.  at  Delphi,  by  Commislsoners  of  Carroll  County,  for 
construction  of  gravel  roads  In  Monroe  and  Tippecanoe 
Townships.     M.  G.  Haun  is  Audr. 

Apr.  8,  at  Marlon,  by  Commissioners  of  Grant  County,  for 
a  stone  road  In  Center  Township.     E.  H.  Kimball  Is  Audr. 

Apr.  8.  at  VIncennes,  by  Commissioners  of  Knox  County, 
for  construction  of  six  gravel   roads.      John  T.   .Scott   Is  Audr. 

+Cron'n  Point,  Ind, — We  are  officially  advised  that  the 
Commissioners  of  Lake  Countv  have  awarded  contracts  to 
MILTON  D.  HKINY.  Gary.  Ind..  at  $48,500.  for  construction  of 
the  W.  G  Wright  Road,  Calumet  Township,  and  to  ANDRIAN 
L.  COITRTRIGHT.  Crown  Point,  at  $56,500,  for  the  John  C. 
Becker   Road.      Noted   Feb.   27. 

Indlanapolin,  Ind. — Resolutions  have  been  adopted  by  the 
Board  of  Public  Works  authorizing  the  Improvement  of  va- 
rious streets  at  an  estimated  cost  of  $115,000,  Henry  W. 
Klausmann    Is  City   Engr. 

+The  Commissioners  of  Marlon  County  have  awarded  n 
contract  to  J.  D.  REASON.  Pendleton.  Ind.,  at  $16,987.  for  con- 
struction  of   the   National    Road. 

Mlrhlgan  City,  Ind. — The  Board  of  Public  Works  has  de- 
clared It  necessary  to  pave  portions  of  Tennessee,  Center  and 
Tremont  ,Sts.,  and  Hermitage  Ave.,  at  an  estimated  cost  ot 
$29,100.     Harry  M.  Miles  Is  City  Engr, 

+Ituiihvllle,  Ind.. — The  Commlsloners  of  Rush  Countv  have 
awarded  a  contract  to  DEGOLYER  *  CO..  Sevinour.  Ind.,  at 
$40,884,  for  brick  paving;  to  WALKER  K-  McMAHlN,  Fort- 
vllle,  Tnd.,  at  $12,793,  for  the  Bruci-  Graham  gravel  road. 
Allen  R.   Holden  Is  Audr. 

■kUvH  IMnlnen,  III.— Bids  will  be  received  until  3:70  p.m.. 
Mar.  12.  by  the  Village  Hoard  for  construction  of  24,000  sq.yd. 
asphaltic  concrete  pavi-ment  and  20,400  lin.ft.  concrete  curb 
and  gutter.  William  WIcke  Is  .Secy,  of  the  Bd.  H.  L.  Emer- 
son. 1115  Chamber  of  Commerce  Bldg.,  Chicago,  Is  Engr.- 
In-Charge. 

Mollne,  III. — Plans  and  estimates  are  being  prepared  for 
const ru<-l Ion  of  about  45  blocks  of  concrete  sidewalks.  H.  G. 
Paddock  la  City  Engr. 

+  llork  Islnnd,  III. — A  contract  has  been  awarded  bv  the 
Board  of  Local  Improvements  to  thi-  INDEPENDENT  CON- 
STRUCTION Cf)..  Davnport.  Iowa,  at  $2  piT  sii.vd.  for  paving 
Thlr<l  Ave.,  from  15th  to  24lh  Sts..  with  brick.  ( ither  blibb-rs 
Were:  McCarthy  Improvement  Co.  and  the  TrI-Cltv  Construc- 
tion Co. 

Wrmt  AIIIb.  Win — The  city  will  pave  about  four  miles  of 
niruiiM  ihi-  <oniliig  siinimi-r,  Including  Slst  Ave.,  for  a  distance 
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at  1'"  miles,  and  five  blocks  each  on  63d,  65th,  Tlst,  72d  and 
73d  Aves.      The   Mayor   may   be   addressed. 

C'loronoe,  lowu — We  are  ofllclally  advised  that  bids  will 
he  received  until  8  p.m..  Apr.  S.  by  the  Town  Council,  for 
7500  sq.yd.  of  concrete  paving.  Scott  McNidl  Is  Town  f'lU. 
The  Iowa  Engineering  Co.,  Clinton,   Iowa,  Is   Knur.    In  Charge. 

Mount  Vernon,  Iowa — We  are  ofllclally  advised  that  bids 
will  be  received  until  2  p.m..  Mar.  25,  by  the  (Mty  Council  for 
one  mile  of  street  pavhiK.  Bids  will  be  taken  on  brick,  ereo- 
soted  wood  block,  asphalt,  asphaltlc  concrete,  plain  con- 
crete and  bituminous  coated  concrete.  Wm.  K.  Gamble  Is 
Town  Clk. 

Crooknton,  Minn. — The  City  Council  has  asked  bids  for  the 
the  construction  of  five  blocks  of  Dolarway  paving  on  Broad- 
way, and  one  block  on  Seventh  St.  The  estimated  cost  is 
$16',000. 

Unluth,  Minn. — The  Citv  Council  has  declared  it  necessary 
to  improve  West  Fifth  St.  from  38th  to  43d  Sts.,  by  graveling 
the  roadway  and  constructing  concrete  curb  and  gutter.  The 
estimated  cost  Is   n2,175.     C.  S.    Palmer   is  City  Clk. 

McPhemon,   Knn We   are   ofBcially  advised   that   bids   will 

be  received  until  Apr.  9  by  the  City  Clerk  for  the  improve- 
ment of  East  Euclid  St.  The  work  includes  excavation. 
drains  curb  and  gutter  and  brick  and  asphaltlc  concrete 
pavement.  Milton  Hawkinson  is  Clk.  H.  A.  Rowland  Is 
City    Engr.      Noted    Feb.    20. 

Joplln,  Mo. — The  Park  Board  plans  to  spend  about  $175,- 
000  in  improving  the  city's  parks  and  boulevard  system 
during  1913. 

+.\bilene,  Tex. — We  are  ofBcially  advised  that  the  City 
Commissioners  have  awarded  a  contract  to  E.  M.  EBY. 
Wichita,  Kan.,  at  74c.  a  sq.yd.  for  approximately  75,000  sq.yd. 
of  asphalt  macadam  paving.  Other  bidders  were:  A.  O. 
Poyer.  Sweetwater,  Tex.,  SSVic,  Roy  McDonald,  Austin.  Tex., 
7;)c,  Monack  &  Barnet,  Abilene.  Tex..  79c.,  Municipal  Pav- 
ing Co.,  Dallas  Tex.,  86c.,  J.  A.  Gregory,  Dallas,  Tex.,  S2c., 
General  Construction  Co.,  port  Worth,  SSc,  Peerless  Con- 
struction Co.,  Sweetwater,  SSc,  Moore  &  Smith,  Abilene  S4c. 
H.  J.  Bradshaw  Is  City  Engr.     Noted   Feb.   20. 

Marshall.  Tex. — The  City  Commissioners  have  decided  to 
pave  East  .\ustin  St.,  for  a  distance  of  about  eight  blocks. 
The  estimated  cost  is  $125,000.     H.  S.  Rice  is  City  Secy. 

BIsbee,  .\ri3',. — Bids  are  being  received  by  the  City  Council 
for  the  construction  of  brick  pavement  on  Subway  St.  at  an 
estimated  cost   of   $40,000. 

North  Bend,  «'a»h. — Plans  are  being  prepared  by  the  City 
Engineer  for  paving  the  streets  of  the  business  district,  at  an 
estimated   cost  of   $250,000. 

Watervllle,  Wash. — Bids  will  be  received  until  2  p.m.. 
Mar.  21,  by  the  Directors  of  Local  Improvemei-t  District  No.  2, 
Douglas  Countv,  for  grading  and  surfacing  w'th  waterbound 
macadam  about  4%  miles  of  road.  O.  V.  Sellers,  C.  J.  Olson 
and  F.   B.  Taylor  are   Dir. 

The  Dalles.  Ore. — We  are  officiallv  advised  that  the  date 
of  receiving  bids  for  about  30.000  sq.yd.  of  street  paving  has 
been  changed  from  Mar.  11  to  Mar.  25.  Bids  will  be  accepted 
on  various  kinds  of  standard  pavement.  C.  L.  Wh'te  is  City 
Engr.     Noted  Feb.  20. 

Chnia  Vista,  Calif. — This  city  plans  to  spend  $40,000  in 
improving  streets. 

+E1  Centro,  Calif. — A  contract  has  been  awarded  to  the 
B.\RBER  ASPHALT  PAVING  CO.,  Los  Angeles,  at  approxi- 
mately $100,000  for  construction  of  about  two  miles  of 
street   paving.      Noted   Feb.    27. 

+Fnllerton,  CoHf. — We  are  officially  advised  that  a  contract 
has  been  awarded  bv  the  Board  of  Trustees  to  FRED  OSBURN, 
Fresno,  Calif.,  at  $121,200,  for  improving  Whittier  and  Spadra 
Roads,  Chapman  and  Commonwealth  Aves.  Other  bidders 
were:  The  Los  Angeles  Paving  Co.,  Rogers  Bros.,  the  Barber 
Asphalt  Paving  Co.,  Bent  and  Pennebaker.  C.  A.  Giles  is  City 
Clk.     W.  J.  Renshaw  is  City  Engr.     Noted  Feb.  20. 

Los  Angeles,  Calif. — Bids  will  be  received  until  2  p.m.. 
Mar.  17.  by  the  Board  of  Supervisors  for  improving  a  por- 
tion of  the  San  Gabriel  Mission  Road.  The  approximate 
quantities  are:  1850  cu.yd.  excavation.  8150  lin.ft.  shaping 
roadber,  5650  tons  oil  macadam,  5.3  cu.yd.  concrete,  219-ft. 
IS-in.    reinforced   concrete   pipe.      A.   M.   McPherson   is   Deputy 

+A  contract  was  awarded  to  T.  B.  SH.\FER  at  $93,133  for 
improving   portions    of   Alvarado   and   other   streets. 

Santa  Barbara,  Calif. — The  City  Engineer  has  completed 
plans  for  a  boulevard  running  through  the  city  along  State 
and  Haley  Sts.      The   estimated   cost   is   $157,363. 

San  Biernardlno,  Calif. — Plans  are  being  made  for  the  con- 
struction of  21  blocks  of  macadam  paving  on  Sixth,  Seventh 
and  B.  Sts. 

♦Watts,  Calif.— E.  A.  BAKER.  I.  W.  Hellman  Bldg.,  Los 
Angeles,  was  awarded  the  contract  for  improving  Edwards 
and  Christian  Sts.,  and  Pacific  Drive  by  grading,  oiling  and 
constructing  curbs. 

INDlTSTRIAIi  AVORKS 

Hartland,  Maine — H.  C.  Baxter  &  Bro.,  who  own  several 
corn-canning  plants  in  Maine,  plan  the  construction  of  a  new 
plant  at  Hartland.      The   main   building  will   be    40x180   ft. 

+Chlcopee  Falls,  Mass. — A  general  contract  has  been 
awarded  to  FRED  T.  LEY  &  CO..  Springfield,  Mass.,  for  a 
group  of  buildings  at  the  plant  of  the  Fiske  Rubber  Co.  One 
will  be  90x202  ft.,  two  stories,  of  brick  and  steel,  with  wood 
floors,  another  90x242  ft.,  three  stories,  with  reinforced  con- 
crete floors,  a  cement  house  20x115  ft.,  one  storv  and  a  black- 
smith shop  24x32  ft.,  both  of  brick  with  concrete  floors  and 
roofs,  and  metal  windows.  The  BERLIN  CONSTRUCTION 
CO..  Berlin,  Conn.,  will  furnish  the  steel  work  and  the  CAREY 
ROOFING  CO.,   Springfield,   Mass.,  will  do   the   roofing. 


+<irrenlU-ld,  .MnsN. — The  contract  for  the  erection  of  a  ma- 
chlni'  .shop  for  the  Gondall  &  Pratt  Co.  has  been  awurd.d  to 
the  WILLIAM  F.  KIOAIt.NS  Co.,  Albany  St.,  Cambridge.  It 
will  lie  of  brick  and  reinforced  concrete,  three  stories.  85x 
119    ft.,    to    cost    $50,(100. 

Medford,  Mass.— A  four-story  brick  factory  100x100  ft. 
will  be  built  at  Hancock  St.  and  Mystic  Ave.  by  the  Oliver 
Wythe  Co.  Inc.,  41  (,'ornhill.  Boston,  for  the  manufacture  of 
brass  and   steel    work.      Oliver    Wythe   is    Pres. 

I'ruvldenee,  It.  I.^ — The  Rhode  Island  Co.,  Providence,  IB 
having  plans  drawn  by  its  engineer,  for  additions  and  Im- 
piiiveirierit.s,  whieli,  when  completed,  will  cost  about  $750,- 
oiMi.  on.'  :nMlIinii  will  be  35x160  ft.  for  n.'W  electrical  ap- 
p.ir;itu.s.  ami  anollier  addition  will  be  72x150  ft.,  for  two  new 
turblnis.  The  jilans  also  call  for  a  new  steel  stack  to  be 
erec-led   near  the  turbine  house. 

+  l>lnntMVllle,  Conn Contracts  for  the  factory  buildings  of 

the  Blakeslee  Forging  Co.  have  been  awarded  as  follows: 
General  contract,  to  the  B.  H.  HIBB.VRD  CO.,  140  .Main  St., 
New  Britain.  Ciiiin..  concrete  fioors  and  roofs,  GARDINER  G. 
UK'.iiS.  Watirlnny,  Conn.,  outside  tlreprootlng.  the  H.  W. 
.KillNS-M.WVIl.l.l';  CO.,  New  York;  tile  roofs,  the  AMKRICAN 
CE.MENT  TILE  HdOF  CO,,  of  New  York;  steel  work,  JA.MES 
E.  FARMES.  New  Haven,  Conn.  A.  E.  Greene,  Hartford, 
Conn.,   is   Engr. 

Stamford,  Conn. — The  Yale  &  Towne  Mfg.  Co.,  contem- 
plates two  additions  to  its  plant.  One  building  will  be 
245x296  ft.  one  and  three  stories,  and  the  other  50x200  ft. 
six  stories,  both  of  brick  and  steel  construction,  fireproof, 
with  elevators.     A.  J.  Home,  .Supt.,  is  taking  bids, 

Waterhuryi  Conn. — Plans  are  being  completed  for  a  new 
factory  to  be  erected  at  Platts  Mills  for  the  Bristol  Co.  It 
will  be  a  three-story  brick  building,  52x160  ft.  Griggs  & 
Hunt.    Waterbury,   are   Archs. 

Batavla.  N.  Y. — Additional  property,  adjoining  its  present 
plant,  has  been  secured  by  the  Batavla  Preserving  Co. 
Upon  this  the  company  contemplates  the  construction  of 
several  new  buildings,  two  of  which  will  be  four  stories  high. 

Brooklyn,  N.  V. — Plans  have  been  completed  by  Dodge  & 
Morrison,  .\rchs.,  135  Front  St.,  Manhattan,  for  a  five-story 
brick  and  steel  bakery,  120x80  ft.,  to  be  erected  at  Clinton 
and  Waverlv  Aves.,  by  the  Drake  Bros.  Co.,  1006  Wallabout 
Market.      The   estimated   cost   is   $100,000. 

The  Standard  Oil  Co.,  26  Broadway,  New  York,  has  filed 
plans  for  13  one-story  brick  factories  on  the  east  side  of 
Chailick  St.,  north  of  Front  St.  The  estimated  cost  is 
$56,000. 

Jamestonn,  N.  Y. — The  manufacturing  plant  of  Setter 
Bros.,  at  Cattaraugus,  is  to  be  moved  to  Jamestown,  where 
a  plant  will  be  built  and  equipped  for  the  manufacture  of 
furniture   veneers. 

Malone,  !V.  V. — The  Thomas  Hinds  Foundry  is  having  plans 
prepared  for  the  construction  of  its  plant  which  was  recently 
destroyed  by  fire.  A  foundry,  a  machine  shop  and  pattern 
buildings  will  be  erected. 

New    York,    N.    Y A.    G.    Zimmerman,    Arch..    11    East    24th 

St.,  has  completed  plans  for  the  construction  of  a  new  bakery 
for  the  National  Biscuit  Co.  The  building  will  be  12  stories, 
with  a  ground  area  of  47.338  ft.,  and  is  estimated  to  cost 
from  $1,000,000  to  $1,500,000.  It  will  be  built  at  15th  and  16th 
Sts..   Tenth  Ave.   and  the  Hudson  River. 

Niagara  Falls,  N.  V. — Plans  have  been  prepared  for  the 
construction  of  an  addition  to  the  plant  of  the  Norton  Emery 
Wheel  Co..  on  Buffalo  .Ave.  The  adidtion  will  be  of  reinforced- 
concrete    construction,    and    will    cost    $50,000. 

North  Tonawanda,  N.  Y. — The  Buffalo  Steam  Pump  Co.  has 
purchased  property  adjoining  its  present  plant  and  is  having 
plans  prepared  for  additional  factory  buildings,  three  and 
four   stories   high. 

•fBayonne,  N.  J We  are  officially  advised  that  the  Vac- 
uum Oil  Co.  has  awarded  a  contract  to  the  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York,  N.  Y.,  for  the  con- 
struction of  five  reinforced-concrete  structures  at  its  plant. 
A  boiler  house,  railroad  trestle,  tanks,  retaining  walls  and 
fire   walls   will  be   erected, 

Newark,  N.  J. — We  are  officiallv  advised  that  bids  are 
now  being  received  by  John  T.  Simpson.  Consult.  Engr..  Essex 
Bldg..  for  the  construction  of  a  new  building  for  the  Wil- 
liams Baking  Co.  It  will  be  two  stories  high.  The  estimated 
cost    is    $75,000. 

Parkersburg.  W.  Va. — D.  B.  Crawford,  of  the  Parkersburg 
Rig  &  Reel  Co.  has  purchased  a  site  on  the  main  line  of  the 
Baltimore  &  Ohio  R.R.  upon  which  he  plans  to  erect  a  factory 
to  manufacture  oil-well  drilling  machines  and  supplies.  The 
company  will  be  a  new  organization,  not  connected  with  the 
Parkers'burg   Rig   &   Reel   Co. 

Vk'ashington,  N.  C. — The  Washington  Buggy  Co.  has  secured 
a  site  adjoining  its  present  plant  on  West  Third  St..  and 
will  erect  an  addition  to  double  its  output.  The  new  build- 
ing will  be  three  stories,  435x100  ft.  George  Hackney,  Jr., 
is  "Pres. 

+BoyIes,  .\la. — A  contract  has  been  awarded  to  the  V.  W. 
M.\RK  CONSTRUCTION  CO.  at  approximately  $100,000  for 
the  erection  of  a  plant  for  the  National  Cast  Iron  Pipe  Co. 
The  buildings  include  a  foundry  480x66  ft.,  machine  and  pat- 
tern shop  210x66  ft.,  two  cleaning  sheds,  30x252  ft.  and  30x126 
ft.  respectively.  A.  H.  Ford  is  Pres.  E.  B.  Linthicum  is  Gen. 
Mgr. 

Mobile,  Ala. — A  company  has  been  organized  In  Mobile  to 
establish  a  factory  for  the  manufacture  of  a  patented  device 
to  register  street-car  fares.  Paul  P.  Locking.  H.  H.  Hess 
and  John  F.   Durham  are   among  those  interested. 

Algiers.  L,a. — The  Johnson  Iron  Works  recently  closed  its 
plant  in  New  Orleans,  having  sold  its  site  to  the  Illinois 
Central  R.R.  for  a  freight  terminal.  It  is  now  negotiating 
with  the  Algiers  Improvement  .Association  for  the  establish- 
ment of  a  foundry  at  .\lgiers.     Joseph  W.  Lennox  is  Pres. 

Lewisburg.  Tenn. — The  Le"wisburg  Foundry  Co.  "will  re- 
ceive bids  before  .Apr.  1  for  the  erection  of  a  foundry  70x150 
ft.    and   a    factory    of    mill    construction.    50x250    ft.      The    com- 
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pany  will  manufacture  cook  stoves,  cast  iron  and  steel  ranges 
and  heaters.      S.   T.   Hardison   is   Pres.      Noted   Feb.   20. 

Cincinnati.  Ohio— The  Ohio   Knife  Co.,   Cincinnati,   has  filed 
application    fbr    a    building    Permit    to    erect    a    manufacturing 
plant  at   Dreman  St..   near  the  C.   H.   &  D.    tiack,   fo   fO"'   ^^U 
000       It    will    be    117x360    ft.,    one   story.      Bert    Baldwin    &    Co. 

^'■'^AppTi^ation  for  a  permit  has  been  made  by  the  B."n?wick^ 
■Rnikp-Collender  Co.  for  permission  to  erect  a  one-storj  duck 
?acto^-v    on    Mitchell   Ave.    Cincinnati.      Estimated    cost,    about 

!;nS  v^^o^^^^s^^i^ti^  ^.^^^-^^ 

^^^^%^^^'-C.^nl:^^'^'^si^  a  woodworking 
plant  on   cfvanaugh   Ave.,   near   Lexington   Ave.      Max  Kau  is 

'^'^'xiles.  Ohio— The  Knox  Pressed  &  Welded  Steel  Co..  Niles, 
will    rebuild   its   plant    recently    destroyed   by    tire. 

Toledo,  Ohio— The  Sterling  Cork  &  Seal  Co.,  Toledo  is 
planning    the    erection    of   a   new    plant  at   Oakwood    Ave.    and 

'"'^Hnmmo'nil    Ina.— The  H.  W.  Johns-Manville  Co.  has  secured 

o   =r?^ri?i  ac?es  at  Riverdale,  six  miles  went   of  Hammond. 

The'compiny  wUl%rlc?a  plant'to  cost  several  million  dollars. 

in.itnnBDoIis     Ind. — The    Fairbanks-Morse    Electrical    Mfg. 

^SS?oA^^^S"i^?^r?t.%i'^o?s;i^e^^i'n^x^ 

and  21st  St.  Tescher   and    G.    W.    AVatkins,    In- 

dia^r^'o"us"«'a'r'e'  p^ni^T^g  the^^^s|i;ii  Jhment  of  se^^eral  iron- 
ri'ki^S^  rir.Z"^n7.  'c^^m^i^'lV^'ci^ro^Unf-t  rns'of  t^Afs^  two 
?itfes  and  Lou"^ville,   Ky.,  are  interested   in   the  Project. 

♦  i„.i  Tho  Rumelev  Co..  Laporte,  will  award  con- 
tracHTfo^th^'^^n^f'uc'Jro"  of'iUprop'J.sed  plant  as  soon  as 
plans    have    been    completed. 

.  ■•  ...  •„.!  Thp  Rude  Mfg  Co..  Liberty,  has  increased 
it.  cLnulVsocrio  $300,000.  and  will  enlarge  the  capacity  of 
Us  plant'!  whTch  makes  grkin  drills  and  manure  spreaders. 
S.    B.    Rude    is    Pres. 

r;.t„.^r.     Ill The    Centurv    Rubber   Works,    Chicago,    will 

erect'a?wo-s'toryTacto?y."l2?x90  ft.,  of  brick,  at  1346  Ransom 

'^''  Glenn,  111.— The  Chicago  &  Alton  R.R.  is  Planning  to  con- 
struct a  30-stall  roundhouse  at  Glenn.  J.  H.  Leyonraai  ck. 
Bloomington,  111.,  is  Mech.  Engr. 

Peoria  III.— AV.  H.  Rehfuss,  Peoria,  111.,  will  erect  a  candy 
factor"  and  bakery  at  Peoria.  The  building  will  be  occupied 
by  J     C.   Gimelich,   and   will   be   two   stories,    -tOxaO   ft. 

\ltoona  Wl».— Improvements,  including  a  36-stall  round- 
house it  is  reported  are  contemplated  by  the  Chicago  St. 
Paut'MlnnlapJlis  & 'Omaha  Ry-;  A.  G.  Rask,  Spooner.  Wis., 
Supt.   of   Bldgs.,   road   to  cost   $150,000. 

Manltonoc.  Wis.— The  .aluminum  Goods  Mfg.  Co,  has  had 
^i..r^l  nr^nared  bv  C  H  Tegen.  Arch.,  for  an  addition  to  Us 
^,\tnt  o'^.l'fth  St      It  wili  be  200x50  ft.     Cost.  $40,000. 

Milton    Win.— A   factory,    to    manufacture   Burd.ick   electric 

};f.£"??£lM-bf^^^^^ 

Vvells  and  others  of  Milton  and   Milton    Junction. 

MlUvfinkee  WU— The  Harah-Kdmunds  Shoe  Co..  Maple  and 
Hanov-lr  sts  Milwaukee,  has  submitted  plans  for  the  con- 
strSction  of  an  addiUon.  to  cost  $100,000.  T.  J.  Esser,  Mil- 
waukee   is   Arch. 

rilnton  Iowa— The  Chicago  &  Northwestern  Ry.  "as  an- 
nouV^?5    P.Ians_for   the    construction    of    new   repair   shops    at 


Clinton.   The   estimated   cost   is   $500,0000. 

LlbbT.  Mont.— The  Libby  Steam  Laundry  Co.,  Llbby.  wlU 
erect  a  Hte^m  laundry  plant  to  replace  the  one  recently  de- 
stroyed by  fire. 

MlMKlon.  Tex.— The  Almalgamated  Sugar  Co..  Ogdcn,  Utah, 
nlans  T .  "rect  a  large  combln.-d  sugar-beet  and  sugar-cane 
Factory  at  J-nsslon.nSar  San  Benito.  Tex.  The  estimated  cost 
is  $500,000. 

San  Benito,  Tex.— F.  Augustus  Helnze  Is  considering  the 
Installation  of  a  sugar-beet  manufacturing  department  at  his 
large  sugar  mill  at  San   Benito. 

HnrrlMon.  Idaho — The  Harrison  Box  Co.,  Harrison,  recently 
lnc"porat"d  wUhT  capital  of  $20,000.  will  erect  a  plant  for 
the   manufacture   of   boxes. 

LewlHton,  Idaho— The  Green  Lumber  Fir  Co..  Lewlston. 
has  t "ken  out  a  permit  to  erect  a  furniture  factory  on  Topaz 
Ave. 

I.na  VenBM,  \ev.— Carl  Leonardt.  Los  Angeles,  Calif.,  has 
purrhaH.d  what  1»  known  as  the  "nishop"  gypsum  property, 
Sbout  six  miles  from  Las  Vegas,  and  will  erect  a  large  plaster 
plant,  estlmat.-d  to  cost  $100,000. 

Junction  fltr.  WBBh.- The  Standard  Oil  Co.,  Junction  City, 
plans  to  mak<-  ixtcnslve  additions  to  Us  plant. 

Hequlm.  Wn»h.— Th.-  Swiss  American  Milk  &  Chocolate  Co. 
Dlans  to  <r.<t  a  largi-  condensing  plant,  to  cost  about  $S0,000. 
Pr<-d    KuTik    ai..l    .lam.s  C.    Langli-y.are    Interested. 

Hpokane,  Wa«h — Charles  E.  Parks,  Spokane,  Wash  ,  \ye8t- 
ern  ri-pr'-sentatlve  of  th«-  Ami-rlran  Sign  Co..  states  that  the 
companv  will  irert  a  plant  at  Spokane,  for  the  manufacture 
of  elietrle  signs. 

Taciima,  Wanh.— nob.-rt  M.  Onvls  and  nssoclates.  Taeoma. 
have  piirihased  th.-  mill  of  Ihi-  Raze  I>umber  Co.,  locat.  d  on 
the  tide  fltttH,  Taeoma.  and  will  expend  about  $15,000  In  mak- 
ing additions  and   Improvi'mi-nts, 

Kacramento,  fallf.— Thf  City  will  hold  a  Hp.Tlnl  el.rtlon 
Apr.  5.  to  vol.-  bonds  for  $40,000,  for  th<-  estnbllMhment  of  n 
municipal  Ire  plant.  E.  M.  Wilder,  Commissioner  of  Public 
Works.    Is   In   charKc. 


FEDER.\L  GOVERNMENT  WORK 

Crane — Portsmouth,  N.  H. — Bids  were  received  as  follows. 
Mar.  8,  bv  the  Bureau  of  Yards  and  Doclvs.  Navy  Dept., 
Washington,  D.  C,  for  one  20-ton,  four-motor  electric  travel- 
ing crane,  for  the  Portsmouth.  N.  H..  Navy  Yard:  Manning. 
Maxwell  &  Moore.  New  York.  $6949;  AVhiting  Foundry  & 
Equipment  Co.,  Chicago,  HI.,  $6780;  Niles-Bement-Pond  Co.. 
Ill   Broadway,  New  York,   $6350. 

•  Seawall — Fort  Andrews.  Mass. — Bids  will  be  received 
until  11  a.m.,  Apr.  4,  by  the  Constructing  Quartermaster, 
U.  S.  A.,  for  construction  of  a  concrete  sea  wall  at  Fort 
Andrews.  Mass.  Full  information  furnished  on  application. 
Plans  and  specifications  can  also  be  seen  at  office  of  Chief 
Quartermaster.  Eastern  Dept.,  Governor's  Island.  N.  Y.  Har- 
bor. Lt.-Col.  George  B.  Davis.  U.  S.  A.,  is  Const.  Quarter- 
master,   Boston,    Mass. 

+  Po»t  Office — Rochester.  N.  Y. — Oscar  'O'enderoth,  Superv. 
-\rch..  Treasury  Dept.,  Washington,  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post  office  at  Rochester. 
N.  Y..  to  the  INTERURBAN-GENERAL  CONSTRUCTION  CO., 
New  York   City,   at  $68,2SS. 

+PoHt  Office — Bristol.  Penn. — Oscar  Wenderoth.  Superv, 
Arch.,  Treasury  Dept.,  Washington.  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post  office  at  Bristol,  to 
M.-VTTHEWS  CONSTRUCTION  CO.,  Princeton,  N.  J.,  at  $60,- 
336. 

Dredging; — Philadelphia.  Penn. — Bids  will  be  received  un- 
til noon.  Mar.  24,  by  Lieut.-Col.  Joseph  E.  Kuhn,  Corps 
Engrs.,  U.  S.  A.,  Philadelphia  for  dredging  a  channel  to  the 
wharf  at  Fort  Mott.  N.  J. 

Shell — Washington,  D.  C. — Bids  will  be  received  until 
noon.  Mar.  11.  by  Wiliani  Crozier,  Ch.  of  Ordnance.  War  De- 
partment.   Washington,    for    furnishing     500     six-inch     shell. 

Model   1907. 

+.Vrnior — Washington.  D.  C. — The  contract  for  furnishing 
armor  for  the  new  battleship  "Peiinsvlvania."  bids  opened 
Feb.  IS,  has  been  awarded  as  follows:  (WRNEGl  E  .STEEL 
CO..  Philadelphia,  for  2683  tons;  .MIDV.VLE  STEEL  CO.. 
Philadelphia,  for  2666  tons;  BETHLEHEM  STEEL  CO.,  South 
Bethlehem,   2723  tons. 

•Jetty  Work — Washington.  D.  C. — Bids  will  be  received 
until  noon.  Apr.  7,  by  Lieut.-Col.  W.  C.  Langfitt.  Corps  Engrs., 
U.  S.  A.,  Washington,  for  repairing  and  extending  jetties  in 
Urbanna   Creek   and   Milford   Haven,    Va. 

Pout  Office — Grafton,  W.  Va. — Bids  were  received  as  fol- 
lows. Mar.  6,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post- 
oflice  at  Grafton,  W.  Va. ;  (a)  limestone,  (b)  sandstone,  Wil- 
liam H.  Fissell  &  Co.,  New  York,  (a)  $115,000;  (b)  $117,340. 
J.  E.  &  A.  L.  Pennock,  Philadelphia,  (a)  $118,840;  (b)  $122,900. 
Conners  Bros,  Co..  Lowell.  Mass.,  (a)  $120,543;  (b)  $123,409. 
C.  M.  Leach,  Boston.  Mass.,  (a)  $124,873;  (b)  $128,873.  Wise 
Granite  Co.,  Richmond.  Va..  (a)  $127,660;  (b)  $134,000.  Wells 
Construction  Co.,  Philadelphia.  Penn..  (a)  $129,000;  (b)  $133,- 
000.  John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $130,200;  (b) 
§132,800.  M.  Yeager  &  Co.,  Danville.  111.,  (a)  $132,740;  (b) 
$136,240.  James  Devault.  Canton,  Ohio,  (a)  $133,000;  (b) 
$136,000.  Interurhan-General  Construction  Co..  New  York. 
(a)  $134,562;  (b)  $136,682.  Olin  Gerlach,  Frostburg.  Md..  (a) 
$134,960;    (b)    $139,500. 

•  Cement — AVllmington,  N.  C. — Bids  will  be  received  until 
noon,  Apr.  5,  by  MaJ.  H.  W.  Stickle,  Corps  Engrs..  U.  S.  A., 
Wilmington,  for  furnishing  and  delivering  poitland  cement. 

+  Pipe  TowerM — Charleston,  S.  C.. — The  contract  has  been 
awarded  to  JOSEPH  SEAY  &  CO..  for  constructing  22  rein- 
forced concrete  substructures  and  the  erection  of  pipe  towers 
on  them.  Cape  Fear  River,  N.  C.  at  $10,800.  The  other  bidders 
were:  L.  H.  Skinner.  $15,950;  A.  J.  Robbins,  $17,400;  Raymond 
Concrete    Pile    Co.,    $31,105. 

PoHt  Office — Augusta,  Ga. — Bids  were  received  as  follows. 
Mar.  3.  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept., 
Washington.  D.  C,  for  the  construction  of  a  post-olHce 
building  at  Augusta.  Ga.:  (a)  limestone  (b)  sandstone.  J. 
E.  &  A.  L.  Pennock,  Philadelphia,  (a)  $242,800;  (b)  $249,400. 
Wells  Construction  Co.,  Philadelphia,  la)  $244,000;  (b)  $250.- 
000.  William  H.  Fissell  &Co.,  New  York,  (a)  $247,700:  (b) 
$262,000.  Wise  Granite  Co.,  Richmond,  Va.,  (a)  $248,700;  (b) 
$266,700.  George  W.  Stiles  Construction  Co..  Chicago,  (a) 
$255,466.  Charles  MeCauI  Co..  Philadelphia,  (a)  $258,522;  (b) 
$276,522.  Interstate  Construction  Co.,  Ltd.,  Saginaw,  Mich., 
(a)  $259,760;  (b)  $268,600.  King  I>umber  Co..  Charlottesville, 
Va.,  (a)  $268,700;  (b)  $274,700.  Hiram  Lloyd  Building  &  Con- 
struction Co.,  St.  Louis,  (a)  $269,977;  (b)  $279,977.  James  Do- 
vault.  Canton,  Ohio,  (a)  $270,000,  George  Becking,  Chatta- 
nooga. Tenn.,  (a)  $272,803;  (b)  $280,187.  Algernon  Blair, 
MoMtgomerv,  Ala.,  (a)  $274,500;  (b)  $284,000.  Henry  K.  Baton, 
Pblbulelphia.  (a)  $279,000.  Conners  Bros,  Co.,  Low<ll,  Mass., 
(11)  $279,724.  Miles  &  llradt,  Atlanta,  Ga„  (a)  $293,000;  (b) 
$3775,000. 

•  Ketnlnlni;  Wall,  Etc. —  Fort  Barrancas.  Fla. — Bids  will 
be  received  ITv  the  Constructing  Quartermaster  until  noon. 
Mar.  31,  for  <>onstructlng  a  retaining  wall,  sldtwalks  and  a 
macadam   road. 

DredKe  Machinery— New  Orleans,  La. — Bids  will  be  re- 
ceived until  11  a.m..  Mar.  20,  by  the  U,  S.  Engineer,  New 
Orleans,  for  dredge  machinery. 

Earthwork— New  Orleans,  La. — Bids  will  be  received  un- 
til 11  a.m..  Mar.  31,  bv  Capt.  C.  O.  Sherrlll,  Corps  Engr.,  U.  S. 
A.,  New  Orleans,  for  about  210,000  cu.yd.  of  earthwork  In 
Lower    Tensas    and    Lafourche    Levee    Districts. 

Lock  and  nam—Loulsvllle.  Ky.— Bids  will  be  received  un- 
til 11  a.m..  Apr.  19.  bv  the  U.  .S.  Engineer,  Louisville,  for  the 
eon«truetl.>n  of  Lock  and  Dam  No.  43,  Ohio  Rlvir,  near  New 
Amsterdam,  I'lrl. 

Pout  Office — Grand  Junction,  Colo— Bids  were  received  as 
follows.  Miir.  5.  bv  OH<-nr  Wr^nderolh.  Superv.  Areli.  Treas- 
urv  Dept..  Washington,  D.  c.,  for  the  construction  of  a  post 
olliee   at   Grand   Junction,   Colo.:    (a)    llini'Stonc,    (b)    sandstone. 
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William  U.  W:i.\\v.ll.  rhdCMlx,  Ai-lz.,  (a)  $!)S.7:!,S.  .1.  II.  Wicsi'. 
<iiiialiu.  Neb.,  la)  $104. 335.  Hiram  Lloyd  liiilldiMK  &  C:on- 
.slrucUon  Co.,  St.  Louis,  (a)  $121, S39;  (b)  $123.S3!I.  John  J. 
laimsdfii.  iSranii  .luncllon.  Colo.,  (a)  .$125,670;  (b)  sami'. 
ni.tci-  *  Wi-ir/,<l  Con.striKtlon  Co..  Wichita,  Kan.,  (a)  $132,- 
."idO:  (b)  $131.;iii0.  Campbell  Building  Co.,  Salt  Lake  City, 
Utah,    (b)    $11S,700. 

I^TriindfornuTH  iind  Mu<or — Fort  Bayard,  N.  M. — Bids  will 
be  received  by  the  Quartermaster  until  6  p.m..  Apr.  4.  for 
furnishing  ami  dellveringr  three   transformers  and   one  motor. 

St«'el  \V<»rk — Panama — Bids  were  received  as  follows.  Mar. 
fi.  bv  MaJ.  F.  C.  Bout,  i,  Corps  KnKrs..  U.  S.  A..  Gen.  I'ur.  Otllecr. 
Lstlimlan  C^anal  Comii..  \Vashlii«tuii.  I  >.  C,  for  furnishing  the 
structural  steel  work  I'or  thi-  -Vdniinlstration  IJtiildinn  at 
\ncon:  Belmont  Iron  Works.  Philadelphia.  Penn..  2. 7111), Olio  Ui. 
at  4.fi5e.:  $125,500;  Ritei-Conley  AHk.  Co.,  PIttsburKh.  riiiii., 
2. 487.000  lb.,  at  3.S45c.;  $U5,625;  UNITED  STATES  STKICL 
PRODUCTS  CD.,  New  York  (for  American  Bridge  Co.),  2.500.- 
OOO    lb.,    at    3.fi4c. ;    $98,500    (awarded    contract). 

Lofomotlvi'M — Hawaii — Bids    were    received    by    the    Bureau 

of  Yards  and  Docks.  Navy  Dept..  Washinston.  D.  C  for 
swItchiiiR  locomotives  at  the  naval  station.  Pearl  Harbor, 
H.  T.:  Item  il)  for  three  locomotives,  complete;  (2)  on  bid- 
der's .spcc'itlcalionB;  (3)  on  six  locomotives,  five  for  standard- 
Ra^e  track  and  one  for  narrow-gage  track:  Vulcan  Iron 
\\-orks.  Wilkis-Barre,  Penn.,  (3)  $37,700;  alternate  bid,  if 
no  supervising-  mechanic  is  required,  $36,500;  Baldwin  I..OCO- 
motlve  Works.  Philadelphia.  Penn.,  (3)  one  narrow-gage  loco- 
motive. $5050;  one  or  six  standard-gage  locomotives.  $6650 
each;  if  one  locomotive  is  desired  and  erected  by  government, 
deduct  $350:  if  six  locomotives  are  desired  and  erected  by  gov- 
ernment, deduct  $1S0  each:  H.  K.  Porter  Co.,  Pittsburgh,  Pi-nn., 
|3)  $36,650;  Davenport  Locomotive  Works,  Davenport,  Iowa, 
(2)  $23,205:  deduct  $1500  for  assembling,  testing,  etc.;  (3) 
$48,810.   deduct    $1900    for    assembling,    testing,    etc. 

MlSCEI.,L,.VlVEOl,TS 

Harbor  Develoiiment — Boston.  Mass. — H.  V.  Macksey,  Engr., 
who  has  been  employed  by  the  Port  Directors  to  make  plans 
for  harbor  development  of  East  Boston,  has  submitted  com- 
plete pl.ans  for  the  entire  project,  which  will  be  the  basis 
of  work  for  many  years  and  which  will  require  $100,000,000 
to  complete.     Hugh  Bancroft  is  Chn.  of  Bd. 

-^Tunnel — Boston.  Mass. — Bids  will  be  received  until  Mar. 
25.  by  the  Transit  Commission  for  constructing_Sect.  B  of  the 
Dorchester  Tunnel  in  Summer  St..  500  lin.ft.  E.  E.  Davis.  15 
Beacon  St..   is  Ch.  Engr. 

Bulkhead  and  Fllline — Boston.  Mass. — The  Directors  of  the 
Port  have  commissioned  F.  W.  Hodgdon.  Ch.  Engr.,  to  pre- 
pare to  ask  bids  for  the  construction  of  a  wooden  bulkhe.'id 
and  filling  in  50  acres  of  land  off  Maverick  St..  East  Boston. 
This  is  in  connection  with  the  proposed  East  Boston  harbor 
developments. 

Fire  Station — Hartford.  Conn. — The  Board  of  Fire  Com- 
missioners has  made  recommendation  to  the  City  Council  that 
an  appropriation  of  $200,000  be  made  for  a  centi'al  fire  sta- 
tion and  repair  shop  at  197  Main  St.  It  is  planned  to  erect 
an  absolutely  fireproof  building,  about  four  stories  high, 
which  will  provide  offlces  for  the  Fire  Commission  and  head- 
quarters for   the  fire  alarm   telegraph   system. 

Metallic  CaseH — New  York,  N.  Y. — Bids  will  be  received 
until  11  a.m..  Mar.  19.  by  Alfred  E.  Steers,  Pres.  Boro.  Brook- 
lyn, foi"  installing  metallic  cases  and  fixtures  and  electric  fix- 
tures and  electric  lighting  same  in  the  Register's  office,  Kings 
County   Hall   of  Records. 

Fire  Protection  Work — New  York,  N.  Y. — Bids  will  be  re- 
ceived until  4  p.m..  Mar.  17.  by  C.  B.  J.  Snyder.  Supt.  School 
Bldgs..  Dept.  of  Education.  Park  Ave.  and  59th  St..  Boro.  Man- 
hattan, for  fire  protection  work  at  Public  Schools  Nos.  1.  3,  6, 
9.    11.    12,    IS,   19,    24,    25    and    26,    Boro.    Richmond. 

PIICH — New  Y'ork.  N.  Y. — Bids  will  be  received  until  noon. 
Mar.  IS.  by  Calvin  Tomkins.  Comr.  of  Docks.  Dept.  of  Docks 
and  Ferries.  Pier  A,  foot  of  Battery  Place,  North  River,  Boro. 
Manhattan,  for  Contract  No.  1365.  Classes  2  and  3.  for  fur- 
nishing all  the  labor  and  materials  required  for  furnishing 
and  delivering  piles. 

.\Hphalt  Binder — New  York.  N.  Y. — We  are  officially  ad- 
vised that  the  following  bids  were  received  on  Mar.  6,  bv 
the  Department  of  Parks,  Fifth  Ave  .and  64th  St.,  for  fur- 
nishln.g  and  delivering  174.000  gal.  of  macadam  asphalt  binder 
in  tank  cars,  at  the  Long  Island  R.R.  terminals,  Boro.  Brook- 
lyn: Standard  Oil  Co.,  26  Broadway.  New  York.  $10,962:  United 
States  Asphalt  Refining  Co..  90  West  St..  New  York.  $11,745; 
I.un   Co..    Morris   Bldg..    Philadelphia,    Penn.,    $13,443. 

♦  Stime — New  York,  N.  Y. — The  contract  has  been  awarded 
to  the  NEW  YORK  TRAP  ROCK  CO.,  17  Battery  Place,  New 
York,  for  furnishing  and  delivering  5000  tons  of  broken  stone 
and  screenings,  in  Stone  District  No.  1.  at  $8750;  13.500  tons 
in  Stone  District  No.  2,  at  $24,570;  6500  tons  in  Stone  District 
No.    3.    at    $13,000. 

DockiH — Trenton.  N.  J. — The  City  Engineering  Departinent 
h.as  completed  plans  for  the  proposed  municipal  docks  be- 
tween the  plant  of  the  American  Bridge  Co.  and  the  Pennsyl- 
vania R.R.  bridge,  and  will  submit  same  to  the  Mayor  for 
approval.  The  department  will  also  prepare  plans  for  the 
municipal  docks  planned  from  the  bridge  company  plant  to 
Rivervlew    Cemetery. 

Pier — B.altimore.  Md. — The  Baltimore  &  Ohio  R.R.  Co., 
F.  L.  Stuart,  Ch.  Engr..  Baltimore  and  Charles  St.,  Baltimore, 
contemplates  the  construction  of  a  coal  pier  at  Curtis  Bay, 
with  additional  terminal  facilities  at  Baltimore,  out  of  the 
proposed  bonds  of  $63,250,000,  issuance  of  which  is  being 
planned. 

+Dre)1ginc — Miami,  Fla. — The  contract  has  been  awarded 
to  the  TRITMBO  DREDGING  CO.  for  filling  at  Brickells  Point. 
Miami.  The  contract  requires  the  removal  of  125.000  yd.  of 
sand  from  Biscane  Bay.  The  sand  will  be  spread  over  several 
acres  of  land    near  the   Bay. 

Dredtiine — Tallahassee,  Fla.- — Bids  will  be  received  until  10 
a.m..  Mar.  20.  by  the  Internal  Improvement  Fund  for  dredg- 
In.     P.  C.   Elliot  is  Acting  Ch.  Drainage   Engr. 


lliith-liouMc> — New  Orleans.  La.— The  Alhambra  Baths,  Inc., 
New  Orleans,  will  erect  a  three-story  buth-houHu,  30x150  ft,, 
to  cost  $35,000.  S.  Stone,  Jr.,  714  Union  St.,  New  Orleans,  Ih 
preparing    plans. 

Iieve«' — .Shroveport,  La. — All  bids  opened  Mar.  6.  by  the 
Board  of  Commissioners  of  Caddo  Levee  District,  Shrevepoit, 
for   bank   protection   work,    have   been    rejected.     W.   A.    Kcrley 
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\\  linrf — Nashville,  Tenn. — The  city  Is  considering  the  con- 
struitlim  of  a  municipal  wharf  on  the  (Cumberland  River. 
W.    W.    Soiithgatc!    is    City    Engr. 

Monument — Decatur,  Ind. — The  Commissioners  of  Adam^t 
County  will  receive  bids  at  Decatur,  Ind.,  until  10  a.m.,  Apr. 
8.  for  the  construction  of  a  soldiers'  monument.  T.  H.  Balt- 
zell    Is    Audr. 

niteli— LaGrange.  Ind.— Bids  will  be  received  until  4  p.m.. 
Mar.  14,  by  Carl  MIshler,  Comr.  Const,  LaGrange,  for  the  con- 
struction  of   the  J,    E.   Baker  ditch. 

I.rvee  Work — Cairo.  III. — The  city  has  voted  In  favor  of 
Issuing  $100,000  of  bonds  to  raise  and  strengthen  Its  levee 
system.  The  work  will  start  late  in  the  spring,  George  F. 
Dewey   is  City   Engr. 

4rl'bannel  Work — Chicago.  III. — Bids  will  be  received  until 
2  p.m..  Apr.  3.  by  the  Board  of  Trustees  of  the  Sanitary  Dis- 
trict of  Chicago.  76  West  Monroe  St..  Chicago,  for  the  evcava- 
tion  and  collateral  work  on  Contract  Sect.  10  of  the  Calumet- 
Sag  Channel  of  the  Sanitary  District  of  Chicago.  In  the  Town- 
ship of  Worth,  County  of  Cook,  State  of  Illinois.  The  ap- 
proximate quantities  to  be  used  in  comparison  of  bids  are: 
(a)  670.000  cu.yd.  of  excavation  of  glacial  drift.  (b)  300,000 
cu.yd.  of  excavation  of  solid  rock.  (c)  72,000  sq.yd.  of  rip- 
rap slopes.  (d)  2500  lin.ft.  of  roadway  construction,  (e)  Si)-I 
cu.yd.  of  concrete.  (f)  20.000  lb.  of  reinforcing  metal.  (g) 
Erection  of  Forty-Eighth  Ave.  bridge  (lump  sum).  John  Mc- 
Gillen  is  Clk. 

Seawall — Algoma.  Wis. — The  city  is  considering  the  con- 
struction of  a  seawall  as  a  protection  for  its  lake  front. 
William    T.   Hobus   is   City    Engr.. 

Dock — Ashland,  Wis. — The  Pitsburgh  &  Ashland  Coal  Co., 
Ashland,  has  decided  to  improve  and  enlarge  its  dock  at  a 
cost  of  $20,000. 

Ditch — Mauston.  Wis. — Bids  will  be  received  until  10  a.m.. 
Mar.  22,  by  the  Secretary  of  Cutler  Drainage  District,  Maus- 
ton, for  the  construction  of  11.3  miles  of  main  ditch  in  the 
district. 

+Dltch — Des  Moines,  Iowa — The  contract  has  been  awarded 
to  the  WAGNER  CONSTRUCTION  CO.,  Des  Moines,  Iowa,  for 
ditch    work    for    the    county,    at    about    $10,000. 

Flood  Protection — Des  Moines,  Iowa — The  city  is  consider- 
ing the  issuance   of  $148,000   of  flood   protection  bonds. 

DIteh — Sioux  City.  Iowa — All  bids  received.  Feb.  25.  by  the 
County  Commissioners  for  the  construction  of  Little  Sioux 
Drainage  Ditch,  have  been  rejected.  The  work  involves  482.- 
700    cu.yd.    of    excavation.      E.    E.    Hosmer    is    County    Audr. 

Ditch — Buffalo.  Minn. — The  Commissioners  of  Wright 
County  are  considering  tlie  construction  of  a  public  ditch  in 
the  county  through  the  town  of  Corrina  and  Maple  Lake. 
John   A.    Berg   is   County   Audr..    Buffalo. 

Ditches — Jackson,  Minn. — Bids  will  be  received  until  3 
p.m..  Mar.  18.  by  P.  D.  McKeller.  County  Audr..  Jackson,  Minn., 
for   the  construction   of  judicial   ditches    IS.   19  and   20. 

+  Dltch— Ortonville.  Minn. — The  contract  for  the  construc- 
tion of  Ditch  No.  8  has  been  awarded  to  the  GADE  EXCA- 
VATING  CO..    Iowa    Falls.    Iowa,   at   about   $10,000. 

+  Concrete  Piles — Kansas  City.  Kan. — The  contract  has 
been  awarded  to  the  RAYMOND  CONCRETE  PILE  CO.,  140 
Cedar  St.,  New  York,  and  Chicago,  111.,  for  placing  2047  stand- 
ard Raymond  concrete  piles  for  the  foundation  of  the  new 
Rock  Island  elevator,  Kansas  City.  The  MacDonald  Engi- 
neering Co..    Chicago,    is   the  general   contractor. 

+Cleanlng  Ditch — Fremont.  Neb. — The  contract  has  been 
awarded  to  MATZEN  BROS.,  Hooper,  Neb.,  for  cleaning  Win- 
slow  Ditch,  at  12.5c.  a  yd. 

+Lumber — Bottineau.  N.  D. — The  contract  has  been 
awarded  to  the  Imperial  Elevator  Co.  for  furnishing  bridge 
lumber  and  piling  for  the  county  for  the  year  1913,  at  prices 
ranging  from   $27   to   $31    per  M. 

Asphalt — Kansas  City,  Mo. — Bids  will  be  received  until 
2  p.m..  Mar.  21,  by  A.  C.  Wright.  Pur.  Agt.,  for  furnishing: 
and  delivering  asphaltic  cement,  raw  asphalt,  or  raw  asphalt 
and  a  flux,  f.o.b.  cars  on  the  railway  switch  track  at  the 
municipal  asphalt  plant.  The  asphalt  is  to  be  delivered  at 
such  times  and  in  such  quantities  as  the  Board  of  Public 
Works   may   designate,   or  approximately   1500    tons. 

Harbor  Imiirovement — Bay  City,  Ore. — This  city  is  plan- 
ning to   improve  its   harbor  at  a  cost   of  $107,000. 

+Wharf,  Etc. — Alameda,  Calif. — The  contract  has  been 
awarded  to  ROBERT  DALZIEL  CO.,  San  Francisco,  Calif.,  for 
the  construction  of  the  wharf  and  pipe  line  lor  the  )punicipal 
electric-light    works. 

Mau.soIeunis — Los  Angeles,  Calif. — The  California  Mausol- 
eum Co.  has  been  organized  and  will  build  inaiisoljums  at 
Inglewood  Cemetery  and  in  the  cemetery  at  P.asadena.  The 
mausoleum  at  Inglewood  will  contain  1500  crypts.  The  con- 
struction will  be  of  reinforced  concrete  v.lth  granite  exterior 
facing  and  marble  interior  and  tile  or  slate  roof.  N,  W.  Ham- 
ilton is   Pres.   of  the  company. 

Poles — Los  Angeles.  Calif. — The  following  bids  were  re- 
ceived by  the  Board  of  Public  Works  for  furnishing  the  city 
with  cedar  poles:  Consolidated  Lumber  Co..  $4.35  each  for  230 
thirty-foot  poles:  $7.50  each  for  eight  40-ft.  poles.  B.  F  Kier- 
lufC,  Jr..  &  Co..  $4.45  each  for  230  thirty-foot  poles:  $6.95  each 
for  eight  40-ft.  poles.  L.  W.  Blinn  Lumber  Co..  $4.45  each  for 
30-ft.    poles.    $7.20    each    for    40-ft.    poles. 

+Drlvlng  Piles — New  '^Westminster,  B.  C. — The  contract  has 
been  awarded  to  WAUGH.  LTSNER  &  BAILEY.  'Vancouver, 
B.   C,   for  driving  piles   in   Trent  St..   at    $102,000. 


■16 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  69.  Xo.  11 


BVILDIXGS 

+Bo8ton.  SlasB.— The  contract  for  the  construction  of  the 
office  building  at  1  Tremont  Row.  for  the  Tremont  Row  Ream 
Trust  Co..  has  been  awarded  to  the  GEO.  A.  FLLLER  CU.\- 
STRUCTIOX   CO..   Chicago.  111. 

+Boi>toi>.  Mass.— The  contract  for  the  *>&l}t-story  brick 
and  stone  office  building  at  Milk  and  KeUySts  for  the  Boston 
Insurance  Co..  has  been  awarder  to  A.  C.  \A  HITNEY.  IS  P.  O. 
Sq  The  estimated  cost  is  $200,000.  Peabody  &  Stearns  are 
Archs..    53    State    St. 

+Frnmliieham.  Mans. — The  contract  for  the  erection  of 
two  storehouses  for  the  Carr  Rubber  Co.  has  been  awarded 
to  J.  J.  PRENDIVILLE  CO..  So.  Framingham.  To  be  of  brick 
one  storv.  60x130  ft.  and  two  stories.  SOxoOO  ft.  J.  A.  Du\  al 
Is    Supt.  "Monks    &    Johnson.    7    Water    St.    are    Engrs. 

Maiden,  Mans Edwin  D.  Kaulback   has  purchased  the  site 

at  164  Pleasant  St..  upon  which  will  be  erected  a  mercantile 
block.     The  estimated  cost  is  $50,000. 

+Penbodr.  .Maim.— The  contract  for  the  Thomas  Carroll 
school  building  has  been  awarded  by  the  School  Committee  to 
J.  J.  PLTXX  &  SONS,  Salem. 

+Springfleld,    Mans The    contract    for    the    storehouse    and 

office  building  to  be  erected  on  Chestnut  near  Liberty  t-t., 
for  the  Sturtevant-Merrick  Co.  has  been  awarded  to  the 
CASPER  RAXGER  CO..  of  Holyoke.  The  building  will  be 
700x100  ft.  four  stories,  brick  and  steel.  McClintock  &  cra> 
are  Archs.      Noted  Jan.   30.  ,    ,       ^  .        .     t ty,^ 

+The  Mcintosh  Co.  has  a«:a'-<'t.<*  t**^  <=^"V,^''^^r^^WI F 
erection  of  a  six-story  business  block  to  W.  D.  MACKh-iNblli., 
Springneld,   at   $46,000.     Noted  Feb.   20. 

\%'eBtbora.  Mann. — The  Boston  &  Worcester  St.  Ry.  Co.  is 
about  to  erect  a  freight  and  express  depot  on  Lyman  St. 

Hartford,  Conn. — Plans  have  been  drawn  by  W'hiton  & 
McMahon,  Archs..  lor  the  new  school  for  the  Northwest  Dis- 
trict, which  is  to  cost  approximately  $85,000.  The  district  has 
authorized  the  expenditure  and  the  legislature  will  be  asl<ed 
to  authorize  the  district  to  issue  bonds  for  $100,000,  for  the 
purpose.     Henry  C.  Storrs  is  Chn.  of  Bldg.  Com. 

ABnffalo,  X.  Y.— A  theater  86x110  ft.  is  to  be  erected  at 
Pearl  and  Huron  Sts.  by  the  Shea  Amusement  Co.  40  Court 
St.  for  the  Columbia  Amusement  Co.  Lessee.  The  estimated 
cost   is    $250,000. 

Elmlra,  X.  Y. — Considine  &  Haskell,  Archs.,  are  receiving 
bids  for  a  brick  store  and  office  building  41x100  ft.  three- 
story  and  basement  to  be  erected  on  Church  St.  by  De  Valley 
&  McLeod. 

Hontineton  (L.  I.),  X.  Y, — An  appropriation  of  $58,000  has 
been  made  for  the  construction  of  a  school  building  in  the 
Huntington   Station    District. 

Xew  York,  X.  Y. — Plans  have  been  filed  by  Von  Beren  & 
Lavelle  Archs.,  507  Fifth  Ave.,  for  the  construction  of  a  one- 
storv  theater  at  207th  St.  and  Vermilyea  Ave.,  for  G.  L.  Law- 
rence, 2228   Broadway.     The  estimated  cost  Is  S60.000.      ^„,,,._ 

+The  contract  has  been  awarded  to  the  UNDERPINNING 
&  FOUNDATION  CO.,  290  Broadway,  for  the  steel  pile  foun- 
dation for  the  16-story  loft  building  at  7  West  45th  St. 
FLEISCHMAN  BROS,  are  general  contractors.  Schwartz  & 
Gross  are  Archs.,   347    Fifth   Ave. 

Xew  York,  X.  Y. — We  are  officially  advised  that  bids  were 
received  as  follows  on  Mar.  3,  by  the  Department  of  Educa- 
tion, Park  Ave.  and  59th  St.,  for  the  construction  of  Public 
School  97,  on  Mangln  St.,  near  East  Houston  St.:  CockeriU  & 
Little,  1968  Broadwav,  $248,870;  H.  C.  .Stowe  Construction 
Co.,  $250,000:  Durkin  &  Laas.  $251,000:  Richard  E.  Henning- 
ham,  $264,713:  T.  A.  Clarke  Co.,  $257,000:  J.  H.  Taylor  Con- 
struction Co.,  $285,897:  W.  H.  &  F.  E.  Cane  Inc.,  $254,917: 
James  McArthur,  $271,842:  Paul  J.  Exnor  Co..  $254,600; 
Speedwell  Construction  Co..  $310,000:  J.  &  F.  Walsh  &  Bro., 
$253,800:   John   Kennedy  &  Co.,   $257,000.      Noted   Feb.   27. 

Rouse  &  Goldstone,  Archs.,  40  West  32d  St..  are  prepar- 
ing plans  for  the  construction  of  a  nine-story  apartment 
house.  100x52  ft.,  at  the  southwest  corner  of  Third  Ave.  and 
70th  St..  for  the  178  East  70th  St.  Co.  The  estimated  cost  is 
$250,000. 

Plans  have  been  completed  by  Neville  &  Bagg,  .\rchB.,  217 
West  125th  St..  for  the  construction  of  a  nine-story  apart- 
ment house,  85x56  ft.,  on  81st  St.,  near  Amsterdam  Ave.,  for 
the  Wesley  Realty  Co..  2245  Broadway.  The  estimated  cost  Is 
$200,000. 

The  Herald  Square  Holding  Co.,  62  West  45lh  St.,  is  hav- 
ing plans  prepared  by  Wallls  &  Goodivlllle,  346  Fourth  Ave., 
for  the  construction  of  a  nine-story  apartment  house  at  126 
West  55th  St.     The  estimated  cost  Is  $200,000. 

Plans  have  been  filed  by  George  &  Edward  Blum.  Archs.. 
505  Fifth  Ave.,  for  the  construction  of  a  five-story  club 
house,  100x43  ft.,  at  105  West  57th  St.,  for  the  Freundschaft 
Society.   112   East   72d  St.     The  estimated  cost   Is   $150,000. 

Plans  have  been  filed  by  Cross  &  Cross.  Archs.,  10  East 
47th  St.,  for  the  construction  of  a  new  home  for  the  Novitiate 
Fathers  of  Mercy,  at  the  northwest  corner  of  Mornlngslde 
Ave.  and  114th  St.  It  will  be  five  stories  high,  91x32  ft.  The 
estimated  cost  Is  $50,000. 

Plans  have  been  completed  bv  Sommerfield  &  Steckler, 
Archs.,  31  Union  .Square,  for  the  construction  of  a  six- 
story  apartment  house  on  the  south  side  of  139th  St.,  near 
Edgecomb  ,\ve..  for  the  Solon  Construction  Co.,  507  West 
113th  St.     The   sftlmated  cost   Is   $225,000. 

(Roro.  Th.-  Bronx) — L.  PIncus.  1029  East  163d  St..  has  se- 
lected Oronenberg  &  Leulchtag.  Archs.,  303  5th  .\ve..  Man- 
hattan, to  prepare  plans  for  the  Improvement  <•{  the  tri- 
angular block  fronting  on  Fox.  Simpson  and  163d  Sts..  with 
three  npartmenl  housen,  esHmated  to  cost  about  $400,000. 
Two  of  the  houses  wlll  be  1 2R  and  120  ft.  In  163d.  St.,  six 
stories  In  height.  The  third  will  be  five  stories,  high,  ISBx 
1B7    ft..    In    Fox    and    Slmnson    St. 

(Boro,  The  Bronx)— Rids  are  being  received  hv  the  .\ugust 
Jacob  Construction  Ca..  2000  Morris  Ave.,  for  the  conBlrur- 
tlon  of  two  six-story  apartment  housen  nt  the  northwest 
corner  of  Morris  Ave.  and  179th  St.  Thev  will  be  of  hrlrk, 
75x100  ft.  and  100x100  ft.  The  estimated  cost  Is  $205,000. 
Fred  Jnger,  Tremont  and  Park  Aves..   Is  the  Arch. 


Syracuse,  X.  Y. — The  First  National  Bank  will  erect  an 
office  building  on  the  site  of  the  Vanderbilt  Hotel,  at  Warren 
and  East  Washington  Sts.     The  estimated   cost  is   $250,000. 

+BelIeTlIIe,  X.  J. — The  Board  of  Education  has  awarded 
contracts  as  follows;  For  the  erection  of  a  new  school  in  the 
Grevlock  Manor  section,  CORNELIUS  KEVITT.  Glen  Ridge. 
N.  J.,  general  construction,  and  the  JOHNSTON  HEATING  CO., 
New  York,  for  heating  plant.     Total  cost,  851,539. 

Camden,  X.  J. — Bids  will  be  received  until  Mar.  17,  by 
Board  of  Education,  for  the  construction  of  a  two-story, 
129xl54-ft.  school  building.  The  estimated  cost  is  $100,000. 
Jloffett  &  Stewart  are  Archs.,  Jessup  Bldg.,  Camden. 

East  Orange.  X.  J. — The  Fairchild- Baldwin  Co.,  Newark, 
N.  J.,  will  erect  a  four-story  apartment  house  at  Prospect  St. 
and  Park    Ave..   East   Orange.      The   estimated  cost   is  $150,000. 

+Ellzabeth,  X.  J. — The  Union  Township  Board  of  Education 
has  awarded  a  contract  for  the  erection  of  a  school  at  Lyons 
Farms  to  C.  C.  B.\ILEY.  Elizabeth,  at  $35  oiil;  contract  for  the 
heatinsr  and  ventilating  plant,  to  the  .\MERIC.\N  HEATING 
&   VENTIL-VTING   CO..    Philadelphia,   at   $4200. 

Freehold.  .X.  J — By  the  passing  of  Senate  Bill  No.  HX 
and  its  approval  by  the  Governor.  Monmouth  County  is  au- 
thorized to  erect  and  equip  a  branch  county  court  house  in  th6 
seashore  district,  at  a  cost  not  to  exceed  $100,000. 

+Xenark,  X.  J. — The  contract  for  the  construction  of  the 
12-storv  hotel  at  Militarv  Park  has  been  awarded  to  tlli[ 
HERM.\N  C.  SCHNEIDER  BUILDING  &  CONSTRUCTION  Ctt 
Guilbert  &  Betelle  are  Archs.     Noted  Jan.   2. 

Buchman  &  Fox.  Archs.,  New  York,  are  drawing  plans  fOP 
a  six-siory  department  store  for  L.  S.  Plaut  &  Co.,  Newark, 
which  will   take    in  an  entire  city  block. 

Butler.    Penu C.    C.    &    A.    L.    Thayer,    .\rch.    New    CastlC. 

have  plans  completed  for  the  four-story  building  for  thi 
Y.  M.  C.  .\.  at  Butler.  The  estimated  cost  is  $100,000.  Noted 
Jan.    30. 

+CbaniberMbnrB,  Penn. — The  contract  for  the  construction 
of  the  passenger  station  at  East  Market  and  East  King  Sts.^ 
for  the  Cumberland  Valley  R.R.  has  been  awarded  to  M.  K, 
RHOADES,   ChamOersburg. 

Rlrhmond.   Va The    Davis   Hotel    Co.,    Richmond,   Va.,    ha*v 

announced  plans  for  the  construction  of  a  seven-story  steel-' 
frame    hotel.      Carneal    &   Johnson   are    Archs. 

Harrisburg,  Penn, — The  Board  of  Industries  of  Harrisburff 
has  announced  the  erection  of  a  hotel  on  the  site  of  the  Com- 
monwealth   Hotel.      The    estimated    cost    is    $1,000,000. 

Chapel  Hill,  X.  C. — The  University  of  North  Carolina  will 
erect  a  dining  hall  at  the  University.  The  estimated  cost 
is  $40,000.  Josephus  Daniels  is  Chn.  of  Bldg.  Cora.,  Raleigh, 
N.   C. 

Greenville,  S.  C. — The  Southeastern  Life  Insurance  Co.  is 
considering  the  erection  of  a  14-story  reintorced-concrete 
building  at   Greenville. 

.\tlanta.    tia W.    T.    Gentry.    Pres.    of    the    Southern    Bell 

Telephone  &  Telegraph  Co.,  announces  that  the  company  Is 
planning    to   erect  a    ne'n'   buiding. 

.\tlanta,  Ga. — Bids  will  be  received  until  noon,  Mar.  17.  by 
Blair  &  Adams,  Archs.,  Forsyth  Bldg.,  Atlanta,  for  the  con- 
struction of  a  nurses'  dormitory  at  Grady  Hospital,  W.  S. 
Elkins  Jr.,  is  Chn.  Bd.  of  Trustees. 

Macon,  Ga. — R.  H.  Hunt,  Arch.,  Chattanooga,  Tenn.,  is  pre- 
paring pans  for  the  erection  of  a  Baptist  Church  at  Vine- 
ville,  Ga.     The  estimated  cost  is   $60,000. 

Jacksonville,  Fla. — The  Seaboard  Air  Line  Ry.  Is  planning' 
the  erection  of  a  combined  union  depot  and  office  building  at 
Jacksonville. 

+I,akeland,  Fla.— -The  contract  for  the  construction  of  the 
hotel  at  Lakeland  for  Kibbler  Bros,  has  been  awarded  to 
McGUCKEN  &  HYER,  Tampa,  Fla.     Noted  incorrectly  Feb,  27, 

Kenton,  Ohio — Bids  will  be  received  by  the  County  Com- 
missioners of  Hardin  County  until  noon  .Mar.  31,  for  the  con- 
struction of  a  new  court  house.  The  l)ida  will  be  in  three 
sections.  The  first  for  the  building  of  the  main  court  house, 
second,  for  the  building  of  a  12-ft.  terrace  around  the 
building  and   third,   for  the  heating  and   ventilating  plant. 

Richmond,  Ind. — Charles  W.  Gordon.  Pres.  of  the  Richmond 
Guest  House,  will  receive  bids  for  the  erection  of  a  Working 
Girls'  Home  as  soon  as  plans  are  completed.  Estimated  cost. 
$100,000. 

+Detrolt,  Mich. — W.  H.  Edgar  Sugar  Co.  has  awarded 
the  general  contract  for  the  fireproof  warehouse  on  Camp- 
bell Ave.  and  the  Michigan  Central  Ry.,  to  BRYANT  & 
DETWILER   CO.,    511    Hammond    Bldg. 

Flint.  Mich. — Malcomson  &  Hlgglnbotham,  Archs.,  405 
Moffatt  Bldg.,  Detroit,  Mich.,  are  receiving  bids  for  a  temple 
for   the   B.    P.   O.    E.      Noted    " 

E.   W. 
for    the    Michigan    School    of    the    Deaf, 
about    May    1. 

Geo.  W.  Swift,  Arch.,  Is  receiving  bids  until  Mar.  14,  for 
a    relnforced-concrete    warehouse    for   Geo.    W.    Hubbard. 

rhtraico.  III. — Plans  have  been  approved  for  the  union 
passenger  station  to  be  erected  on  the  block  surrounded  by 
Canal.  Clinton,  Adams  and  Jackson  Sts.  The  estimated  cost 
Is    $25,000,000.      Noted    Oct.    31. 

Plans  are  being  prepared  bv  Patterson  *  Davidson,  Archs., 
for  the  construction  of  n  three-storv  and  basement  office  and 
thiater  building  at  Argyle  St.  and  Kenmore  Ave.,  for  Onstav 
Hochslndter.      The    estimated    cost    Is    $100,000. 

Oakland.  Calif —The  First  Trust  *  Savings  Bank  will 
erect  an  11-storv  commercial  building  at  SR  IHIh  and  San 
Pablo  Ave  The'  estimated  cost  Is  $3000.000.  T,  B.  Dutlon. 
Chronlrle    Bldg.    Is    Arch. 

HiPhmond.  Calif.— The  Pahnken  Thi'ntrlcal  Circuit  wlU 
erect  a  theater  on  Macdonnld  Ave.,  and  Eighth  St,  The  esti- 
mated cost   Is  $75,000. 

rardston,  *ltn.-~The  Mormnns  will  erect  a  temple  ar 
Cardsti.n  The  estimated  cost  Is  $100,000.  Joseph  F.  Smith. 
Salt    l.ak.'    Clly,    Ih   Pres. 

+  nrnntford,  Ont. — The  contract  for  the  construction  of  Iho 
post  offlre  building,  has  been  awarded  to  P,  H.  SFCORD  R: 
SONS.     Noted  Oct.   17. 


Siiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

kOl.lMK  (111  MARCH    20     l';H  N'UMniCU  12 


The  Crooked  River  Bridge,  Oregon 

H\    Cl.lOMKNi'    K.    CllASlC* 

A  iioliihic  cxiiiiipk'  111'  the  spaiKlrt'l-briiccd  t\V(i-liin<,aMl 
iircli  lias  just  Ik.tii  eivcled  on  the  Ore/ijuu  Trunk  \\\.  (tlio 
new  Hill  lino  into  central  Oregon)  at  the  erossiiig  of 
C'rooketl  Uiver  eanoii,  about  'iH  miles  iioitli  of  Bead,  Ore. 
Tliis  is  130  miles  south  of  Fallbridge,  Wash.,  where  the 
new  line  leaves  the  Spokane,  Portland  &  Seattle  Ry.  and 


jdaiii.  the  line  passes  under  the  viadiiel  which  carries  the 
I  )es  (  hiites  ii.K.  (the  ilarriinaii  road  whieii  parallels 
ihe  Oie.izon  'i'runk)  um-i  Willow  t'reek  Canon.  2■^•^  ft. 
iiboM'.  I''ri]ni  iliis  point  ilie  remaining  id  miles  to  Bend, 
the  |)resenl  lenninus,  is  o\er  a  great  rolling  ])laiii,  across 
wliiih  Crooked  l?iver  zigzags  its  way  in  a  very  deep  and 
\('ry  ]ireci))ilons  gorge  in  the  basalt  country-rock. 

At  the  site  of  the  bridge  the  canon  narrows  down  to 
about  350  ft.  in  width,  with  a  steep  and  broken  slope  on 


Fig.  ].  Five  Panels  of  Xoktii  Half 
Erected 

crosses  the  Columbia  River  on  the  Celilo  bridge,  re- 
cently completed.  To  reach  the  cenural  portion  of  the 
state  the  road  follows  up  the  canon  of  the  Des  Chutes 
River  for  95  miles,  with  a  gradient  not  exceeding  0.6%, 
and  then  climbs  onto  the  central  Oregon  plateau  in  20 
miles  of  1.3%  grade,  leaving  the  Des  Chutes  and  work- 
ing up  Willow  Creek  Canon.  Just  north  of  Madras, 
where  the  canon  widens  out  into  a  broad  and  fairly  level 

•51U    Jlichigan   Apartments.    Toledo,    Ohio. 


Fig.  2.  Setting    Closing  Section  of  Top  Chobd, 
Sept.  2.  1911 

the  north  side  and  a  sheer  clitf  of  300  ft. — overhanging 
in  many  places — on  the  south.  Both  walls  are  basalt, 
with  a  markedly  columnar  fracture.  The  rim  of  the  ' 
canon  is  deejdy  cracked  and  seamed  for  some  distance 
back  from  the  edge,  and  the  action  of  the  Aveather  yearly 
adds  new  boulders  to  the  talus  slopes  below. 

The  site  naturally  adapted  itself  to  an  arch  span,  as 
the  opening  was  comparatively  narrow,  the  walls  capa- 
ble of  taking  unlimited  thrust  when  e.xcavated  below  the 
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cracked  and-  weathered  i!;iirface  rock,  and  the  depth  so 
great  that  cantilever  erection  was  necessary.  The  span- 
drel-braced arch  lends  itself  very  readily  to  the  latter 
recpiirement.  In  this  case  it  was  particularly  well 
ada]:)ted.  as  the  first  two  sections  of  top  chord  were  the 
only  members  whose  section  was  affected  by  the  erection 
stresses,  and  in  no  members  were  these  stresses  of  dif- 
ferent nature  from  those  to  be  expected  in  service  (since 
all  the  web  and  top-chord  members  experience  reversal 
of  stress  under  certain  live-load  and  temperature  con- 
ditions). A  viaduct,  besides  requiring  extremely  high 
towers,  would  have  been  in  danger  of  damage  at  any  time 
from  the  rock  slides  which  are  continually  occurring 
along  the  steep  walls. 

The  uncertainty  connected  with  the  construction  of  the 
ordinary  type  of  two-hinged  arch  from  the  difficulty  of 
securing  the  proper  division  of  dead-load  compression 
between  the  top  and  bottom  chords  at  the  crown,  was 
done  away  with  by  the  feature  in  the  design  which  caused 
the  dead-load  stresses  in  the  structure  to  be  those  of  a 
three-hinged   arch,  while  the   live-load  and  temperature 


line  of  the  bridge,  was  used,  first  to  hoist  stone  for  the 
crusher  and  water  from  the  bottom  of  the  canon,  and 
later  to  deposit  the  concrete  in  the  pedestal  forms. 

The  excavation  was  slow  and  difficult,  as  the  broken 
nature  of  the  rock  along  the  edge  of  the  canon  above  and 
the  nearness  of  the  pedestal  sites  to  the  caiion  wall  re- 
quired light   and   careful   shooting.     On  the   south   side 
of  the  caiion,  where  the  wall  is  vertical  for  300  ft.,  the 
rock  was  excavated   about    15  ft.   from  the  face   of  the 
clift',  for  a  width  of  iO  ft.  and  a  depth  of  50  ft.     In  ad- 
dition to  this,  four  shafts  were  sunk  approximately  30  ft., 
through  solid  rock  the  entire  distance,  to  take  the  anchor-    ■ 
ages  of  the  erection  device.    There  were  two  of  these  on    1 
each  side  of  the  caiion.     The  railroad  did  the  work  by     ' 
force  account,  because  of  its  inaccessibility  and  uncertain 
cost. 

Crushed  basalt  stone  and  screenings  were  used  for  the 
1:2:4  concrete  of  the  pedestals,  with  reinforcement 
consisting  of  ^-in.  square  dohnson  bars,  12  in.  on  cen- 
ters and  6  in.  from  the  surface.  The  footings  and  shaft 
of  the   pedestals  were  each  cast   continuously,  to   avoid 
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stresses  acted  as  in  a  two-hinged  arch.  The  finished 
structure  is  an  extremely  graceful  and  well  proportioned 
span,  set  off  with  fine  contrast  by  the  rUggedness  of  its 
surroundings,  as  may  be  judged  from  the  view  Fig.  2. 

Foundations 

In  order  to  shorten  as  much  as  possible  the  delay  to 
track-laying  while  waiting  for  the  completion  of  the 
bridge,  work  on  the  foundations  was  begun  in  the  fall  of 
1910,  80  that  erection  could  begin  as  soon  as  track  should 
be  laid  to  the  bridge  site.  To  do  this,  all  sui)plies,  ma- 
chinery and  cement  had  to  be  freighted  overland  from 
.Shaniko,  the  nearest  railroad  point,  a  distance  of  65 
miles.  At  40c.  per  ton-mile,  the  cost  of  the  cement  was 
quadrupled  and  freight  bills  on  the  plant  amounted  to 
100%  of  its  original  cost.  ,\lthougli  the  amount  of' 
concrete  to  be  placed  was  small,  the  estimated  volume  of 
the  four  pedestals  with  their  footings  being  only  265 
cu.yd.,  yet  in  order  to  secnre  monolithic  construction  and 
uniform  high  quality  of  the  concrete  a  machine  mixer 
was  decided  upon.  A  'Vi-Vfl.  Ransome  mixer,  driven  by  a 
12-lii).  gas  engine,  was  freighted  in  for  the  purpose.  The 
balance  of  the  plant  consisted  of  a  small  McCully  stone 
crusher,  a  double-drum  hoisting  engine  and  a  lV(-in. 
cnbleway.  4.'iO  ft.  long      The  latter,  built  on  the  center- 


planes  of  weakness  at  tiie  end  of  a  day's  work.  Four  of 
the  six  2-in.  anchor  bolts  were  put  in  position  before  con- 
creling.  with  jjrovision  for  slight  movement,  the  other  two 
to  be  placed  after  erection  of  the  shoes.  The  abutments 
which  carry  the  ends  of  the  60-ft.  girder  api)roach  spans 
were  not  built  at  this  time,  as  they  would  conic  in  tlic 
way  of  the  erection  device. 

The  distance  between  pedestals  was  determiiKMl  liy 
triangulation  from  an  S28-ft.  baseline  laid  out  on  thi' 
south  side  of  the  ciifKin. 

Aiioi    DiriAii.s   ANii    |)i;si(:n 

The  structure  is,  as  nicnliuiK'il  iilii)\(',  a  t\vo-hing<'d 
spandrel-braced  arch  (Fig.  3),  with  the  dead-load  stresses 
in  the  members  (at  60°)  those  of  a  three-hinged  arch. 
This  condition  was  .secured  by  bringing  the  two  halves  of 
the  arch  to  bearing  on  a  pin  at  the  crown  (see  Fig.  I), 
and  then  jilacing  (he  center  top-chord  section  covering 
two  panels,  drilling  its  blank  ends  and  riveting  it  up  at  a 
temperature  of  611°.  The  span  center  to  center  of  end 
.bearings  is  31(1  ft.,  divided  into  12  jjanels.  The  spacing 
of  trusses  at  the  loj)  chord  is  18  ft.  c.  to  c,  and  at  the 
skcwbnck  pins  30  ft.  e.  In  c,  the  trusses  being  liattered  1 
to  12.  The  depth  of  the  truss  is  12  ft.  at  the  crown  and 
'J'2  ft.  at  the  ends.     The  botiom  chord  has  the  form  of  a 
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Fig.  i.   Typical  Details  of  the  Crooked  Rivek  Arch 


parabola.  The  connections  throughout  are  riveted.  All 
details  were  worked  out  with  a  view  to  ease  of  cantilever 
erection. 

The  loading  used  was  that  standard  for  all  bridges  ou 
the  Oregon  Ti'uiik :  two  188.5-ton  engines  followed  by 
501)0  lb.  per  ft.  for  the  trusses,  and  one  214-ton  engine 
followed  by  the  same  uniform  load  for  the  floor-system. 
The  bridge  is  single-track. 

A  maximum  area  of  141.2  sq.iu.  is  required  in  the  bot- 
tom chord,  in  LfL.,,  the  section  consisting  of  two  built 
I-ribs  with  30-in.  webs,  laced  top  and  bottom  with 
5xfif-in.  bars.  A  large  %-in.  gusset-plate  is  .shop-riveted 
to  the  outer  end  of  each  chord  section  for  connection  to 
the  web  members.  Great  care  was  taken  in  the  shops  to 
secure  accurate  facing  of  the  ends  of  the  sections.     The 
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coinprcssicii;  clidrds  arc  ncld-spliccd  for  50%  of  the  stress. 
Diagonals  and  posts  are  coiniiusccl  oC  two  built  channels, 
turned  out,  and  are  stiffened  al  tlir  connection  to  top 
and  bottom  i  liord  by  longitudinal  diaphragms  transverse 
to  the  plane  (if  tlic  Irnss.  The  to])  chord  is  built  uj)  of 
two  webs,  cover-plate,  and  in  the  first  two  panels  four 
angles;  in  the  others,  six.  At  the  /v„  point,  the  bingo 
consists  of  a  ].'?-in.  pin  resting  horizontally  on  the  three 
webs  of  the  cast-steel  shoe.  The  |)iii  holes  in  the  bottom 
chord  are  bored  to  the  skew  necessitated  by  the  1:12  bat- 
ter. The  shoes  weigh  IOI/2  tons  each ;  they  are  set  on  a 
rust  joint  about  1  in.  in  thickness. 

The  iloor-beams,  621/2  in.  in  depth,  connect  to  the  in- 
side webs  of  the  posts  just  below  the  top  chord,  and  rest 
also  on  brackets  riveted  to  the  posts  (Fig.  4),  which 
brackets  in  addition  form  the  connection  for  the  sway- 
bracing.  The  stringers,  481/^  in.  deep  by  28  ft.  4  in. 
long  c.  to  c.  of  floor-beams,  connect  into  the  webs  of  the 
latter  with  top  flanges  practically  on  the  level  of  floor- 
beam  flanges.  They  are  without  stiffeners  or  sway 
frames,  being  braced  by  their  connections  to  the  heavy 
top-lateral  angles,  which  cross  immediately  above  the  top 
flanges  of  the  stringers  and  rivet  to  them.  At  f,,  a  cross- 
girder   supports  the   end   of  the   60-ft.   approach   girder 
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Cast-steel  End  Shoes  of  the  Ceooked  Eivee 
Abch,  Oregon  Trunk  Rt. 
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spa2is,  which  are  in  hirn  provided  with  seats  to  take  the 
shore  ends  of  the  stringers.  Bottom  laterals  and  sway- 
braciug  are  composed  of  four  angles,  laced  to  an  I-sec- 
lion. 

In  order  to  raise  the  ties  above  the  upstanding  legs  of 
the  top  laterals,  a  5xl2-in.  sleeper  is  laid  along  the  tops 
of  the  stringers.    The  ties  are  8.\10-in.  Oregon  fir. 
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%-in.  over  the  sleepers,  Iv!  and  16  ft.  in  length,  every 
fourth  tie  being  long.  Every  second  tie  is  bolted  through 
sleeper  and  stringer-flange.  The  outer  guard-rail  is 
placed  at  the  end  of  the  .'short  ties,  over  which  it  is  dapped 
]  in.,  and  is  bolted  to  every  third  tie.  Tlie  long  ties 
carry  a  2-ft.  plank  walk  outside  the  guard-rail.  A  %-'"■ 
wire  rope,  supported  by  stanchions  bolted  to  the  top 
chord,  serves  as  a  hand-rail.  The  inner  guar(^rail  is  a 
4.\5.\%-in.  angle,  witii  the  5-in.  leg  vertical,  bolted 
through  every  tie. 

Elfi;<  TION     DlCVK  K 

Anchorage  during  the  cantilever  erection  of  the  two 
arms  was  provided  by  a  strong  and  very  simple  erection 
device  (Fig.  6),  a  chain  of  four  10x1 '/^-in.  eyebars  (giv- 
ing 50  sq.in.  to  resist  the  maximum  pull  of  760,000  lb.). 
running  down  from  the  f'„  point  at  an  angle  of  about 
20"  with  the  horizontal  to  the  adjustment  toggle,  and 
thence  in  a  curve  to  tbe  grillages  placed  at  the  Ixittoni  of 
the  anchorage  shafts,  tbe  last  set  of  bars  being  verticiil 
in  side  elevation.  The  whole  device  was  set  in  tbe  i>huie 
of  the  trus.-<es,  i.e.,  battered  1  :  18  in  end  elevation.  Tbe 
grillage  was  compo.sed  of  three  24-in.  HO-lb.  I-beams,  pin- 
connected  to  tiie  bottom  eyebars,  with  four  15-in.  12-11). 
I-beams  resting  transver.sely  on  their  upper  flanges. 
Cast-steel  shoes  were  provided  at  each  point  of  iiiflec  tioii 
in  the  curve  to  take  the  radial  reaction,  amounting  to 
145,000  lb. 

The  erection  toggle  »vas  a  ]tarnllelogram  made  of  eiitht 
10.\l%-in.  eyebars  18  ft.  long,  and  was  cordndled  as  to 
length  by  a  screw  fi'/j  in.  in  diameter  working  (hrougb 
trunnions,  on  the  short  diagonal  of  the  parallelogram. 
The  screw  was  turned  (see  view  Fig.  7)  by  eii.'ht  bars  en- 


gaging a  capstan  head  fixed  to  the  end  of  the  screw.  The 
joint  pins  of  the  toggle  were  8  in.  in  diameter,  but  the 
ej'ebars  were  bored  with  IQiA-in.  pinholes,  in  which  were 
placed  steel  bushings  4%  in.  wide,  turned  for  a  driving 
fit  in  the  eyebars,  but  bored  with  gV-in.  play  on  the  pin. 
These  were  given  before  erection  a  heavy  coat  of  solid 
lubricant,  composed  of  one-third  tallow  and  two-thirds 
lard,  mixed  with  flake  graphite  to  the  consistency  of 
thick  syrup  when  melted. 

After  erecting  this  auciiorage,  the  shafts  were  filled 
with  1:2:4  concrete  for  about  10  ft.,  and  above  that 
1:3:6  concrete  with   one-man  stone  dropped   in. 

The  toggle  provided  for  9%-in.  change  in  length  in  the 
anchorage,  corresponding  to  movement  of  the  screw  from 
2  ft.  5  in.  spread  of  toggle  (extreme  lowered  position)  to 
8  ft.  spread  (extreme  raised  position).  This  was  suffi- 
cient to  raise  the  semi-arch  at  crown  1">  in.  or  lower  it 
8  in.  from  the  normal  position,  if  required. 

Krec'tiux   Ti:avi;lki!s 

A  timber  traveler  of  rather  simple  design  (Figs.  8  and 
9)  was  used  b\  the  contractor  in  the  erection  of  the  arch. 
Two  were  required,  one  for  each  arm.  They  were  alike, 
except  that  the  one  used  on  the  north  arm  had  clearance 
under  the  engine  deck  for  the  derrick-car.  As  no  ear 
was  used  on  the- south  side,  the  posts  on  that  traveler  were 
made  4  ft.  shorter  and  the  deck  was  jtlaced  just  above  the 
■sills. 

The  travelers  ha<l  a  length  o\cr  all  ol'  76  ft.,  with  an 
overhang  of  82  ft.,  allowing  the  falls  to  be  hung  over 
anv  ])oint  in  a  panel.  The  two  .SxKi-iii.  sticks  which 
com])osed  each  side  of  the  jib  were  IS  ft.  ajjart  on  cen- 
ters, bringing  the  falls  over  the  center-line  of  top  chord. 
The  sills  were  the  same  distance  apart,  the  traveler  rail 
being  laid  on  the  center  of  the  top  chord  on  short  ties 
which  were  beveled  on  the  lower  side  (on  account  of  the 
batter  of  the  cover-jilate)  and  were  kept  in  jiosition  by 
being  dapped  over  the  I'ixcts  in  the  (■o\('i--plate.  Sup- 
porting the  engine  deck  were  six  posts,  framed  to  (it   in 
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between  the  sills  at  their  lower  ends,  so  tiint  the  block- 
ing under  the  traveler  could  have  erul  bearing  on  them. 
The  two  front  posts,  12x14  in.  in  section,  extended  22  ft. 
above  the  deck  and  were  capped  by  a  12x1  l-in.  stick  30 
ft.  long.  On  top  of  this  cap  were  bolted  the  hardwood 
saddles  to  which  the  emis  of  the  tie  rods  which  supported 
the  jib  were  liolted.  These  ti(!  nxls  were  of  l-'/|-in.  round 
iMcilinui   steel,   with  ends   upset,  and   were   placed   two  on 
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I'iuh  side  or  llio  Inivolcr.  About  1()..'>(I()  It.  l).iii.  of  Oic- 
iXdu  fir  was  required  for  eaeh  traveler.  The  e.stimiileil 
weijilit  witli  full  rigijiug,  engine,  rutil  iuui  water  wms  I.") 
tons. 

Si.\   tackles  (it    l-'|-in.   nianila   line,    livi'-part   and   six- 
part,  were  liuug  fi-oni  the  .jih  of  the  uurtli  traveler,  in  line 
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with  the  center  ot  top  choi'd.  ^laterial  was  handled  from 
the  derrick-car  and  drifted  out  to  these  tackles  by  a  live- 
part  tackle  of  yg-in.  wire  rope,  whieh  was  hung  at  the  rear 
of  the  boom  over  the  center  of  track.  Later,  during  the 
erection  of  the  south  arm,  the  manila  falls  were  removed 
and  a  six-part  falls,  340  ft.  in  len.gth,  of  %-iu.  rope,  was 
placed  at  the  outer  end  of  the  jib  to  lower  steel  to  the 
bottom  of  the  canon  in  transferring  it  to  the  south  side. 
The  two  ends  of  this  wire  rope  were  attached  to  sepa- 
rate drums  on  the  engine,  giving  greater  speed  in  hand- 
ling this  long  falls  and  an  opportunity  to  cool  one  fric- 
tion while  lowering  steel  with  the  other. 

On  the  south  traveler  the  nianila  falls  were  rigged 
essentially  as  on  the  north  side,  and  in  addition  a  six- 
part  wire  tackle  was  hung  in  the  center  of  the  jib  to 
rai.se  material  from  the  bottom  of  the  caiion. 

The  derrick-ear  used  to  unload  material  and  bring  it 
from  the  storage  yard  to  the  north  traveler  was  one  of 
the  contractor's  standard  cars,  rated  at  10  tons  capacity, 
but  able  to  handle  the  1-t-tou  endposts. 


Preliminary  work  necessary  before  actual  erection 
could  be  begun  occupied  tiie  time  from  May  15,  1911, 
when  the  contractor  arrived  on  the  ground  and  began  un- 
loading steel,  imtil  June  23.  when  the  first  shoe  was 
l>laced  on  the  north  side.  This  work  consisted  in  pre- 
paring the  anchorages  (assembling  the  eyebars  and  gril- 
lages and  filling  the  shafts  with  concrete),  building 
trestle  and  falsework  from  the  end  of  the  grade  to  the 
span,  and  building  the  north  traveler. 

The  falsework  consisted  of  five-post  bents  of  12xl2-in. 
timber,  three  posts  to  carry  the  track  and  an  outer  one 
on  each  side  to  support  the  traveler,  except  the  last  bent, 
in  wdiich  were  used  five  piles  about  62  ft.  long.  On  top 
of  these  bents  were  placed  three  pony  bents,  the  inner 
one  of  three  posts  supporting  the  track,  and  the  two 
outer  ones  of  two  posts  each,  supporting  the  traveler  run. 
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-Spacing  of  posts,  height  of  cap,  etc.,  in  the  bents  varied, 
-in  order  to  allow  clearance  for  the  anchoraGfe  eyebars 
through  the  structure.  These  bents  supported  the  trav- 
eler during  its  construction,  and  later,  by  removing  the 
-pony  bents,  allowed  of  the  placing  of  the  60-ft.  approach 
girder  and  supported  its  outer  end. 

The  traveler  was  framed  in  the  yards,  and  its  sides,  jib. 
top  bent,  etc.,  assembled  as  units  on  the  ground,  and  later 
carried  out  and  put  together  by  the  derrick-car. 

After  plaoiug  the  second  shoe,  on  June  24,  1911,  the 
bottom  chords  were  lowered  and  the  Lf,  pins  driven.  To 
drift  the  chords  out  to  their  position  as  required  by  the 
batter  of  the  trusses,  outhaul  lines  were  run  to  points  fur- 
ther along  the  canon  wall.  The  Ua-L„  posts,  which  were 
72  ft.  long  and  weighed  14  tons,  were  then  connected  to 
the  bottom  chord,  the  temporary  pins  at  Uf,  connecting 
to  the  anchorage  device  driven,  and  the  diagonal  swung 
into  place,  making  the  panel  self-supporting. 

The  shoes  until  this  time  had  been  carried  on  wedges 
and  not  accurately  set  in  position  ;  it  had  been  found  im- 
practicable in  the  shops  to  cheek  exactly  the  boring  of 
the  skew  pinholes  in  the  Lg-L^  chords,  and  it  was  in- 
tended, in  case  these  should  prove  slightly  inaccurate,  to 
shift  the  position  of  the  shoe  and  its  horizontal  pin.  to 
]ire\ent  unequal  bearing  on  the  webs  of  the  chord.  As  a 
matter  of  fact,  the  shopwork  proved  very  accurate  and  no 
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change  was  required  in  the  position  of  the  shoes.  Before 
setting  the  pedestals  on  center-line,  the  distance  across 
the  caiion  was  checked  by  direct  measurement  with  a  steel 
wire,  previously  calibrated  for  a  distance  of  340  ft.  un- 
.supported.  This  method  gave  results  agreeing  very 
closely  with  the  distance  obtained  by  triangulation.  A 
correction  was  also  made  for  the  difference  between  the 
shop  and  field  standard  tapes — which  amounted  to  ^4  ^■ 
for  this  span.  After  setting  the  shoes  in  position,  a  rust 
joint  was  placed  under  them.  This  consisted  of  1  lb. 
sulphur,  2   lb.   sal-ammoniac  and   2153   lb.   iron  borings, 


Fig.  10.   Sketch  of  Caxyox  Cro.ss-section-,  Showing 

Method  of  Tii.vxsrEniiixo  Steel  Across  Gorge; 

CROOKEn  RivKH  Arch 


In  order  to  reduce  the  erection  weight,  the  sixth  panel 
was  not  placed  at  this  time:  the  fifth  panel  was  com- 
pleted on  July  26,  1911  (see  Fig.  1).  During  the  next 
two  weeks  the  contractor's  force  was  engaged  in  setting 
the  approach  girders  on  the  north  side,  completing  the 
framing  and  erecting  of  the  south  traveler  and  false- 
work, erecting  the  south  anchorage,  and  lowering  the 
steel  for  the  first  three  panels  of  the  south  arm  into  the 
bottom  of  the  canon. 

The  timber  for  the  traveler,  the  engines  and  rigging, 
and  the  steel  for  the  anchorage  device,  were  all  trans- 
ferred across  the  cafion  on  the  cableway  which  had  been 
used  in  placing  the  foundation  concrete.  The  profile  of 
the  caiiou  made  possible  the  rather  unusual  method  of 
transferring  material  to  the  other  side  show^l  by  the 
sketch  Fig.  10,  using  the  tackles  of  the  two  travelers. 
The  south  wall  rises  vertically  from  a  point  within  a  few 
feet  of  the  extreme  bottom  of  the  canon,  thus  allowing 
the  material  to  be  drifted  across  the  caiion  with  very  long 
fall  lines  (and  consequently  slight  horizontal  pull  on 
the  travelers)  and  then  hoisted  vertically,  after  remov- 
ing the  holdback  tackles,  to  the  level  of  its  final  posi- 
tion, where  the  blocks  of  the  side  tackles  were  hooked  into 
chains  already  attached,  and  the  member  was  fleeted  over 
into  position.  It  had  first  been  planned  to  transfer  ma- 
terial across  only  as  needed  for  erection,  using  much 
shorter  falls  and  removing  the  holdback  tackles  while  the 
piece  was  in  the  air.  Consideration  of  the  probable 
swinging  of  the  load  while  being  transferred,  its  racking 
effect  on  the  travelers,  the  necessity  of  outhauling  across 
the  gap  one  set  of  tackles  each  time,  and  the  fact  that 
time  would  be  saved  by  lowering  steel  for  several  panels 
to  the  bottom  while  erection  was  proceeding  on  the  south 
side,  prompted  the  choice  of  iiu'lbod  used. 


thoroughly  moistened,  and  was  rammed  evenly  under  the 
pedestals,  the  holes  around  the  anchor  bolts  first  being 
filled  with  grout. 

The  erection  then  proceeded  with  the  placing  of  the 
Ui-Li  po.sts  and  floor-beam,  which  was  entered  between 
the  posts  several  feet  below  its  position  and  then  moved 
vertically  up  to  position — the  plates  covering  the  brackets 
which  riveted  to  its  bottom  flange  being  temporarily  slid 
aside.  Top  chord.s  stringers  and  bracing  were  then 
placed  and  riveting  begun. 

It  had  been  decided  to  rivet  in  each  panel,  as  erected 
all  the  principal  tru.«s  connections  except  the  bottom- 
chord  splices.  This  was  done  because  of  the  high  erection 
stres.ses  in  some  of  the  members  and  to  keep  down  erec- 
tion costs  by  reducing  the  number  of  bolts  and  drift-])ins 
required,  there  being  17,000  rivets  in  the  connections 
which  were  riveted  at  this  time  alone.  Bottom  laterals, 
Bwny-bracing  ajul  bottom  chords  were  bolted  up  50%. 

Before  running  out  the  traveler  and  proceeding  wiili 
the  erection  of  the  second  panel,  the  toggle  in  the  erec- 
tion device  was  opened  until  its  s!u)rt  diagonal  was  in- 
creased to  7  ft.,  corresponding  to  an  elevation  of  the  outer 
end  of  the  semi-si)an  of  0  in.  The  erection  of  the  re- 
maining panels  proceeded,  the  tru.ss  members  being 
placed  in  the  same  order  as  the  first  panel,  and  each 
panel  being  riveted  before  erecting  the  next.  After  the 
first  panel  had  been  placed,  the  remaining  panels  were 
erected  in  one  day  each,  the  riveting,  with  three  gangs, 
taking  an  average  of  three  days  to  the  panel.  Fig.  11 
shows  erection  work  in  progress. 
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\'('ry  long  six-part  wire  tackles  were  required.  2200  ft. 
of  %-in.  line  being  used  on  one  side  and  2300  ft.  "f 
%-in.  line  on  the  otiier.  Erection  was  very  little  delayed 
by  the  fact  that  material  had  to  be  transferred  in  this 
way. 

A  feature  of  the  work  which  caused  great  local  interest 
was  a  rope  ladder.  2.")0  ft.  long,  hanging  free  from  the 
top  of  the  unilercul  south  cliff,  and  used  by  the  men  ill 
crossing  the  canon  until  the  travelers  came  within  reach 
of  each  other. 

The  south  arm  was  started  on  Aug.  S  and  (inislied 
through  the  fifth  panel  .\ug.  31,  an  average  of  1  i/o  days 
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being  s])ent  in  crofting  each  panel  after  the  first  one 
and  two  days  in  ri\eling.  After  tiie  liflli  panel  had  Ijeen 
ereeted,  the  diagonals  and  bolloin  chords  of  the  two  cen- 
ter ])anels  were  erected  with  the  center  pin  in  place  in  its 
half-hole  in  the  end  of  one  chord.  Then  the  anchors  were 
let  down  till  the  half  spans  came  to  a  bearing  on  the  pin, 
making  the  structure  a  three-hinged  arch.  Four  or  five 
men  on  each  capstan  easily  lowered  the  arms  under  a 
tension  of  500,001)  lb.  The  remaining  members  of  the 
panels  were  then  dropped  into  place.  The  top-chord 
section,  which  was  two  panels  in  length,  wa.s  about  '54  in. 
shorter  than  the  opening  at  60°.  Both  ends  of  this  chord 
section  had  been  left  blank,  and  they  were  drilled  aftt^r 
erection  to  nnitch  the  splice-plates  attached  to  the  ad- 
joining chords,  at  a  temperature  of  60°.  One  end  was 
center-punched,  drilled  and  riveted,  after  dividing  up 
the  opening  at  the  ends  of  the  chord  equally  at  about 
60''  F.,  and  the  other  end  was  then  center-punched 
through  the  splice-plates  at  e.xactly  60°.  One  side  of  this 
splice  was  then  riveted  and  the  point  left  until  a  cloudy 
day,  when  the  temperature  of  the  steel  was  again  60°, 
when  it  was  quickly  riveted  up.  There  were  1000  field 
holes  to  be  drilled  in  these  chord  connections  and  in  the 
post. 

The  railroad  was  naturally  very  anxious  to  begin  laying 
track  toward  its  terminus  in  Bend  as  soon  as  possible, 
and  so  the  tracklayer  and  work  train  were  sent  over  the 
bridge  on  Sept.  17,  liUl,  with  the  riveting  only  50% 
complete — the  bottom  chords,  laterals,  sway-bracing  and 
floor-system  being  unriveted,  but  well  bolted  and  pinned. 
The  remaining  21,500  rivets  were  driven  in  five  weeks 
by  three  four-men  gangs,  using  Thor  hammers  at  a  pres- 
sure of  100  lb.  A  Fairbanks-Morse  gas-engine-compres- 
sor unit  furnished  the  air. 

The  arch  was  designed  and  erected  under  the  super- 
vision of  Ralph  Modjeski,  Chief  Engineer  of  Bridges 
0.  T.  Ry.,  with  W.  R.  Weidman  Resident  Engineer. 
Ralph  Harris  was  Assistant  Engineer  during  the  founda- 
tion work,  and  the  writer  during  erection.  The  steel  was 
fabricated  by  the  American  Bridge  Co.,  and  erected  by 
the  Missouri  Valley  Bridge  &  Iron  Co.,  of  Leavenworth, 
Kan. ;  E.  IT.  Barkmann  was  their  engineer  in  charge, 
and  J.  J.  Kelley  their  superintendent.  Ralph  Budd  is 
chief  engineer  of  the  Oregon  Trunk  Ry. 


Mfflcadamlxed  Roads  in  New  Castle  County.  Delaware,  up 
to  Jan.  1.  1913.  aggregated  138  V4  miles,  which  is  nearly  14 
per  cent,  of  the  entire  mileage  of  roads  in  the  count}.  Since 
the  passage  of  the  first  State  good  roads  law  by  the  Dela- 
ware Legislature  in  April.  1903,  there  has  been  spent  on  the 
construction  of  stone  roads  in  New  Castle  County,  $1,206,750. 
This  makes  the  average  cost  per  mile  for  construction  $8715. 
The  above  figures  are  taken  from  the  report  of  the  New 
Castle  County  State  Highway  Commissioner,  Francis  A.  Price. 

.1  Motor  Truck  Rellnbiltty  Run  is  to  be  held  under  the 
auspices  of  the  Washington  "Post."  on  May  5-S.  This  contest, 
which  is  held  under  the  rules  and  sanction  of  the  .American 
Automobile  Association,  will  cover  a  distance  of  325  miles, 
starting  from  Washington,  D.  C,  and  passing  through  Fred- 
erick and  Hagarstown,  Md..  Shippensburg.  Harrisburg.  Lan- 
caster. Gettysburg.  Penn..  and  Baltimore.  Md. :  back  to  Wash- 
ington. Twelve  classes  of  trucks  will  compete,  the  classifica- 
tion being  by  carrying  capacity,  and  the  average  speed  for 
each  class  is  prescribed.  A  grand  trophy  consisting  of  a 
large  silver  vase  is  to  be  awarded  for  the  best  score  of,  all 
entered  and  division  trophies  will  also  be  given  for  the  best 
score  in  each  class.  The  scores  will  be  determined  on  the 
basis  of  penalties  for  repairs,  lateness,  failure  of  fuel  sup- 
plies or  batteries,  replacements,  stops,  and  on  the  economy 
of  operation.  A  pamphlet  giving  full  directions  and  rules 
has  been  issued  by  the  Washington  "Post."  together  with 
entry  blanks  for  the  contest. 


A  Liquid   Meter  of  the   Measuring 
Tank  Type 

For  the  most  accurate  measurement  of  liqiiifl.s,  where 
weirs,  flumes,  orifices,  or  commercial  water  meters  are  to 
be  calibrated,  the  common  plan  is  to  measure  the  amount 
of  water  or  other  licjuiil  in  tanks  which  are  alternately 
emptied. 

A  liquid  meter  which  operates  on  the  above  principle, 
the  tanks  being  automatically  emptied  when  full,  has 
been  put  on  the  market  recently  by  the  Alberger  Pump 
&  Condenser  Co.,  of  New  Yorl<  City,  and  is  known  as 
the  Hammond  meter.  The  accom|)anyiug  sectional  views 
make  clear  its  method  of  operation. 


Bt 


Front  A^M)  Side  Sectional  Elevations  of  an  Auto- 
matic Continuous  Liquid  Meter  of  the  Measur- 
ing  Tank   Type 

The  meter  has  a  cast  iron  built-up  box  case  with  an  in- 
let pipe  at  the  rear  near  the  top  and  the  outlet  in  front 
at  the  bottom.  The  liquid  to  be  measured  flows  first  into 
receiving  tank  A  from  which  it  escapes  through  a  nar- 
row .slit  in  the  bottom.  The  flow  from  this  slit  is  directed 
into  either  tank  R  or  B.,,  according  to  the  position  of 
the  deflector  G.  Assuming  it  to  be  Bi,  this  flow  con- 
tinues until  the  liquid  just  closes  over  gage  A'',.  At  this 
instant  the  upward  pressure  on  float  I^  releases  the 
latch  at  //i,  and  the  downward  pressure  on  discharge 
valve  D^  rotates  the  wristplate  F  to  a  latched  position 
at  II.,,  closing  discharge  valve  D,  and  throwing  deflec- 
tor (r  to  the  left.  The  motion  of  the  wristplate  also 
registers  one  count  on  the  recorder  K.  The  opening  of 
valve  Z>i  permits  the  contents  of  tank  B^  to  discharge. 
The  same  process  is  repeated  now  on  the  other  side, 
measuring  tank  B.^  being  in  service  while  B^  is  discharg- 
ing. A  similar  gage  A",  (not  shown)  marks  the  maxi- 
mum height  of  fluid  in  measuring  tank  B.,. 

The  operation  of  the  meter  is  automatic  and  contin- 
uous and  it  is  guaranteed  to  register  with  an  error  of  not 
over  1%  at  any  rate  of  flow  up  to  its  capacity,  when  prop- 
erly cared  for  and  when  the  liquid  is  at  the  temperature 
for  which  the  meter  is  calibrated. 

While  of  course  much  more  bulky  and  costly  than  or- 
dinary types  of  flow  meter,  it  can  be  used  for  hot  and 
corrosive  fluids  for  which  such  meters  are  of  doubtful 
accuracy. 
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Novel  Tunnel  Work  on  the  Cleveland 
Short  Line  Ry. 

The  double-track  freight  cut-otl'  line  built  by  the  Lake 
Shore  &  Michigan  Southern  Ky.  around  the  south  side 
of  the  city  of  Cleveland,  Ohio  (from  X^ewburg  to  CoUiu- 
wood),  and  known  as  the  Cleveland  Short  Line,  presents 
some  interesting  features  in  its  two  tunnels:  1,  they  were 
built  in  open  cut  and  backfilled :  3.  one  of  them  has  an 
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extremely  heavy  lining  of  reinforced  concrete:  3,  the 
other  has  two  sewers  carried  through  the  irown  by  steel 
trusses  embedded  in  concrete.  A  considerable  part  of  llie 
line  is  kej)t  below  the  level  of  the  ground  in  order  to  avoid 
grade  crossings  of  tlie  streets  and  of  the  several  railway 
lines  intersected.  At  two  points  in  a  long  cut,  tunnels 
were  required  under  railway  yards  and  manufacturing 
sitefi,  and  as  the  depth  of  cover  would  be  relatively  slight 
and  the  district  had  not  been  built  up  at  that  time,  the 
opportunity  was  taken  to  reduce  the  cost  of  construction 
by  building  the  tunnels  in  u\w\\  cut  and  then  backfilling 
over  the  masonry.  The  excavation  was  done  by  steam 
•ihovnls. 

'!'(  \si;i.  WITH   Ili.wv   liiMso 

The  larger  tunnel,  '"t'ih  ft.  long,  passes  under  numer- 
OUH  railway  tracks  and  under  a  site  to  be  occupied  by  a 
new  plant  of  the  American  Steel  &  Wire  Co..  whore 
lieaw  rmiihini-ry  woidd  be  oj)enited.  and  in  order  to  pre- 
vent injury  ti>  the  tunnel  by  the  shocks  and  continual 
vihratifin  a  very  thick  concrete  lining  is  used,  heavily  rein- 
forced by  steel  bars.    The  cut  here  ifi  in  gravel  and  water- 


lieanng  sand.  The  tunnel  is  of  horseshoe  shape,  25  ft. 
wide  iit  the  floor  and  30  ft.  6  in.  at  the  springing  line, 
with  a  roof  radius  of  15  ft.  3  in.  and  a  height  of  25  ft. 
!i  in.  at  the  middle  or  23  ft.  9  in.  above  the  rails.  The 
cross-section  and  the  arrangement  of  the  reinforcement 
are  shown  in  Fig.  1.  In  the  heaviest  section  of  the  tun- 
nel, the  lining  is  5  ft.  3  in.  thick  at  the  arch  and  6  ft.  <> 
in.  at  the  center  of  the  floor.  Toward  one  end,  the  thick- 
ness at  these  points  is  4  ft.  9  in.  and  5  ft.  9  in.,  respec- 
tively. The  steel  bars  are  laid  near  the  inner  and  outer 
faces  of  the  concrete,  and  i  in.  from  the  surface,  ex- 
cept that  on  the  inner  face  of  the  arch  this  distance  is 
increased  to  8  in.  to  insure  ample  protection  for  the 
steel  after  erosion  of  the  concrete  by  the  blast  of  the 
engines.  The  longitudinal  bars  are  used  only  in  the  eml 
sections.  Tn  the  floor,  there  is  a  double  layer  of  bars, 
4  in.  and  10  in.  from  the  surface,  while  the  sides  of  this 
massive  floor  slab  are  reinforced  by  vertical  steel  stir- 
rups, as  shown.  In  the  lighter  section  of  the  lining  an 
aditional  set  of  transverse  bars  is  used  at  the  crown,  as 
indicated  by  dotted  lines.  Most  of  the  reinforcement 
consists  of  corrugated  bars  %  ii^-  square. 

The  floor  slopes  from  the  center  to  the  sides,  where  12- 
in.  drain  tiles  are  laid  in  the  ballast,  an<l  on  the  outside 
are  two  lines  of  18-in.  drains,  which  extend  through  the 
portals.  All  the.se  are  vitrified  pipes.  To  accommodate 
signal,  telegraph  and  other  wires,  four  lines  of  4-in. 
wrought-iron  pipe,  spaced  12  in.  apart,  are  embedded 
in  the  concrete  on  each  side  of  the  tunnel.  On  each  side, 
also  there  are  refuges  50  ft.  apart  (staggered  on  opjiosit'- 
sides)  ;,  these  are  2  ft.  deep,  21/2  ft.  wide  ami  61/2  ft.  high. 
As  the  face  reinforcement  is  necessarily  omitted  at  these 
points,  lines  of  .steel  bars  are  placed  at  the  back  of  the 
recesses,  as  shown. 

The  concrete  lining  is  Ituiil  in  U'ligths  of  30  I't..  with 
tar-paper  expansion  joints  between  them,  and  the  longi- 
tudinal bars  of  the  end  sections  are  therefore  30  ft.  in 
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leiigtii.  .Vear  the  north  portal,  a  line  of  51-in.  cast-iron 
pipe  crosses  the  arch,  extending  20  in.  below  the  outer 
.-urface.  and  the  ( ircular  bars  are  bent  to  keep  I  in. 
clear  of  the  |)i]>e.  Two  smokestacks  or  ventilating  shaft« 
are  jirovided,  extending  from  the  crown  of  the  arcl:  to 
the  surface.  Each  of  these  is  I  ft.  inside  diameter,  with 
an  IH-in.  concrete  wall  reinforced  by  vertii'nl  bars,  iiiid 
having  the  to|)  fitted  with  a  cast-iron  grating  bolted  down. 
The  north  jwrtal  is  shown  in   Fig.  2.  with  the  nuisonry 
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siiiiip  Miiil   liMck  ditch  and  also  the  wiiij;  wall.     At   llii>  scclion.s.     Tin-  Inj)  of  the  hars  is  sperified  to  be  50  times 

|iorlal  liiiv  of  llio  vviiij;  walls  is  of  such   lcn<;th    (K   It.)  their  Ica.st  (liaiiictur.     The  arcii   h  hiiilt  with  expansion 

as  ((,  lia\c  :iii  expansion  joint.    At  this  joint,  pieces  of  old  joints   ;iO   fi.   aj)ait    and    filled    with    tar-paper,   and    the 

mil  T  ft.  •">  in.  lonf?  are  embedded  in  the  end  nearest  the  refuses  are  of  the  .-^ame  size  and  spacin<;  as  in  the  other 

tunnel,  while  the   jirojec'ting  ends  lie  in   pockets  formed  tunnel.      The    oiHside    of   lln'    arch    was    k'^'*'"    'i   water- 
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Half   Normal    Section 

(And  Seat  for  Truss)  ""'^   Section  near  Portal 


wall 


to  penult  of  rr( 


in  the  adjacent  portion  of  the 
expansion    movement. 

Tlie  concrete  is  1  :  2  :  4  for  the  lining  and  ]iarapets,  and 
1:2:5  for  the  wing  walls.  It  was  required  that  the  ex- 
po.«ed  surfaces  should  have  a  dense  and  smooth  face,  and 
that  the  other  surfaces  should  not  show  honeycombing. 
In  the  coiLstruction  of  the  lining,  the  floor  was  built  in 
two  parallel  parts  coimected  at  the  middle  by  a  key  or 
tongue-and-groo\e :  the  width  of  this  is  6  in.  and  its 
depth  is  one-third  the  floor  thickness.  The  side  walls 
also  are  recessed  into  the  floor  for  half  their  width  and 
to  a  depth  of  8  in.,  thus  giving  a  shoulder  to  resist  e.x- 
ternal  thrust.  This  arrangement  is  shown  in  Fig.  1.  The 
concrete  was  mixed  at  a  stationary  plant  and  delivered 
by  dump  cars  on  narrow-gage  industrial  tracks.  For  the 
floor  the  concrete  was  dumped  directly  from  the  cars. 
For  the  side  walls,  the  bodies  were  lifted  by  a  locomotive 
crane  and  dumped  into  the  forms.  For  the  roof,  the 
bodies  were  lifted  in  the  same  way,  bnt  the  concrete  was 
dumped  into  small  push  cars  running  on  a  track  laid 
over  the  forms  on  tlie  center  line  of  the  tunnel.  The 
railways  crossing  the  line  of  the  tunnel  were  carried  tem- 
porarily by  plate-girder  spans  on  pile  bents,  while  a  sus- 
pension bridge  was  thrown  across  the  cut  for  pedestrian 
traffic;  this  was  240  ft.  span,  with  an(-horages  500  ft. 
apart. 

TfXNEL    ('lIOS.SKn    BY    A    SkwKT! 

The  otiier  tunnel  is  where  tlie  line  crosses  Broadway, 
and  has  a  length  of  315  ft.  It  is  of  very  different  sec- 
tion from  the  one  first  described,  owing  to  the  fact  that 
it  is  mainly  in  solid  rock  below  the  springing  line,  so  that 
only  a  thin  lining  is  required  at  the  sides  and  the  rock  is 
dressed  to  form  the  floor.  This  floor  has  a  slope  of  V4 
in.  per  ft.  to  the  center,  where  there  is  a  trench  having  a 
tile  drain  and  stone  filling.  The  upper  surface  of  the 
rock  is  shaped  to  form  a  bearing  for  the  roof  arch,  bnt 
near  the  portal  the  concrete  is  carried  down  to  a  broad 
footing  at  the  floor  level.  These  sections  are  shown  in 
Fig.  3.  The  arch  is  34  in.  thick  at  the  crown,  and  is  re- 
inforced by  tran.sverse  rods  near  the  upper  and  lower 
faces,  while  longitudinal  rods  are  used  also  in  the  end 


prooling  <(nil  of  pitch.  F(h-  the  signal  and  oilier  wires 
there  arc  four  l-in.  pipes  laid  on  each  side  of  the 
crown. 

At  Broadway,  the  tunnel  arch  intercepts  an  oval  brick 
sewer,  5614x44%  in.,  and  a  'i-it.  pipe.  The  grades 
could  not  be  changed,  and  the  sewers  are  therefore  car- 
ried across  the  tunnel  by  a  steel  structure  incased  in 
concrete.  There  are  two  trusses  36  ft.  long  and  T  ft. 
deep,  on  opposite  sides  of  the  brick  sewer,  while  outside 
of  the  pipe  is  a  jilate-girder,  held  in  place  by  horizontal 

Taroaper  '^ /?'0" '^        Tar  paper    , 

expa-  •  --  erparfsion  jomf 
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Short  Link 

rods  hooked  over  its  top  chord  and  to  the  posts  and 
diagonals  of  the  adjacent  truss.  Transverse  steel  rods 
are  laid  over  the  tops  of  the  trusses  and  beneath  the  gir- 
der and  trusses,  and  other  rods  beneath  the  sewer  are 
bent  uj)  to  have  their  ends  hooked  over  the  tops  of  the 
bottom  chords.  These  chords  (for  the  trusses  and  gir- 
der) are  wrapped  with  wire  mesh  for  their  entire  length. 
The  entire  structure  is  incased  in  concrete,  forming  a 
block  8  ft.  high  and  12  ft.  wide,  e.xtending  about  31^ 
ft.  below  the  crown  of  the  tunnel,  as  shown  in  Fig.  4.  Its 
top  is  given  a  lateral  slope  of  14  in-  per  ft.  for  drainage, 
and  the  sewer  has  a  grade  of  3.5%  across  the  tunnel.  The 
trusses  rest  upon  seats  formed  on  the  back  of  the  tunnel 
arch,  but  between  them  the  arch  is  omitted  and  the  side 
walls  are  carried  up  to  meet  the  bottom  of  the 
sewer  casing,  which  forms  the  flat  roof,  as  is  shown  in 
Fig.  3. 
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Temporary  Hypochlorite   Plant  for 

Treating  the  Sewage    of   Norris- 

town,   Pa. 

By  S.  I'amf.rox  Coesox* 

Several  months  ago  there  was  a  serious  break  in  one 
of  the  large  water-supply  pipes  of  Philadelphia,  which 
necessitated  the  temporary  pumping  of  water  directly 
from  !he  Schuylkill  River  into  one  of  the  water-works 
reservoirs  of  that  city.  About  that  time  there  were  some 
25  cases  of  typhoid  fever  in  Xorristown.  All  of  the  sani- 
tary or  house  sewers  of  Xorristown  drain  into  one  inter- 
cepting sewer,  which  empties  into  the  Schuylkill  River 
at  a  point  near  the  mouth  of  Saw  Mill  Run,  at  the  lower 
end  of  Xorristown. 

The  State  Department  of  Health  at  Harrisburg  de- 
sired that  all  the  municipalities  and  large  manufacturing 
plants  along  the  Schuylkill  should  erect  some  kind  of  a 
temporary  plant  by  which  their  raw  sewage  could  be 
treated  with  hypochlorite  of  lime,  and  thereby  eliminate 
many  of  the  typhoid-fever  germs.  Our  town  council 
granted  this  request  and  the  writer  was  instructed  to 
erect  a  temporary  plant. 

Having  ascertained  the  daily  flow  from  this  intercept- 
ing sewer  to  be  about  l,250,0tJ0  gal.  per  24  hr.  and  being 
requested  by  the  State  Department  of  Health  to  use  at 
least  100  lb.  per  1.000,000  gal.  per  day,  this  little  plant 
shown  in  the  accompanying  sketch  was  arranged. 

The  five  hogsheads,  A-B-C-D-E,  are  connected  to- 
gether by  a  2-iu.  galvanized-iron  pipe  and  over  the  man- 
hole there  is  a  shutoff  valve,  which  is  set  to  drain  the 
five  hogsheads  in  12  hr.  The  other  set,  1-2-3-^-5,  are 
similarly  connected  and  they  are  operated  the  second 
half  of  the  day. 

In  the  shed  which  covers  the  10  hogsheads,  paste  bar- 
rel and  supply  drum  is  a  stove  to  prevent  the  pipes  and 
barrels  from  freezing,  but  this  stove  is  only  fired  when 
the  thermometer  registers  2-1°  F.  or  under. 

The  hypochlorite  of  lime  is  purchased  in  quantities  of 
3000  lb.,  in  500-lb.  drums,  at  a  cost  of  $1.83  per  100  lb., 
f.o.b.  cars,  Xorristown,  Penn.  Recent  quotations  per  100 
lb.  f.o.b.  Xorristown,  are  $1.52  with  a  time  deliver}-  re- 
serve and  $1.63  for  two  weeks  from  order.  The  price  of 
$1.83  was  paid  to  a  local  drug  house.  The.«e  prices  are 
from  different  companies. 

The  cost  of  operating  the  plant  per  day  has  been  as  fol- 
lows: Laborer,  13  hr.  at  $0.175— $2.28';t  100  lb.  of  hy- 
pochlorite of  lime  at  $1.83;  total,  $4.11  per  day. 

The  total  first  cost  of  the  plant  was: 

1 2    hoKshfcads^ &    75c.  |»  .  00 

Two  bulldlnKH,  8x16  ft.  and  6x8  ft.    (hemlock,  covered 

with   thn-e-ply   rooflnR  felt) 45. OU 

Two  Htovi-8.  $12  and  »6 18.00 

Water  pipe.  gplKot  i.onnectlonB,   plumbing,  etc 12.00 


$85.00 

The  inspectors  of  the  State  Doriartment  of  Health 
make  almost  daily  visits  and  fill  a  bottle  with  raw  sownpo 
from  a  manhole  next  above  the  manhole  at  this  plant,  and 
al.so  fill  a  bottle  from  the  treated  eflfliient  at  the  mouth  of 
the  .sewer.  The  writer  is  informed  that  the  laboratory 
tests  (made  in  Philadel|)hia  several  hours  later. — K». ] 
are  satisfactory. 

'Borough    Enitlneer,    Norrlatown.    P<»nn. 

tit  la  neccHiinry  to  have  thin  man  at  work  thin  length  of 
time  to  Iniiure  better  work,  to  keep  the  pipe*  between  the 
hoKHheadR  open,  the  materials  well  atlrred  and  the  outlet 
■pJKola  open. 


The  small  house  used  as  a  shelter  for  the  caretaker  is 
purposely  kept  away  from  the  open  manhole  and  the  lime 
house  for  his  better  protection.  The  powdered  hypo- 
chlorite of  lime  is  measured  for  one  dose,  then  placed  in 
the  supply  barrel,  where  a  sufficient  amount  of  water  is 
added  to  bring  it  to  a  consistency  of  thick  paste.  This  i? 
then  dipped  into  the  barrels  to  be  charged,  placing  about 
15  lb.  of  the  paste  in  each  barrel,  but  experience  has 
shown  that  we  get  the  best  results  by  not  having  any  of 
the  lime  in  the  last  barrel,  marked  on  the  sketch  "A" 
or  '"5." 

The  %-in.  water-supply  pipe  is  brought  directly  from 
the  street  main  and  is  in  constant  use.  While  one  bat- 
tery of  barrels  is  draining  out  into  the  manhole  the  other 
is  being  refilled. 

The  stream  from  the  shut-off  valve  is  so  arranged 
that  it  falls  on  an  old  tin  grater  and  the  perforations  of 
this  grater  distribute  the  solution  uniformly  over  the 
sewage  down  in  the  sewer. 

The  sewer  at  this  point  is  27  in.  in  diameter,  the  depth 
of  the  sewage  averages  6I/2  in.  and  the  distance  from  the 
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spigot  to  the  surface  of  the  sewage  is  abo\it  H  ft.  The 
distance  from  this  manhole  to  the  outlet  of  the  sewer  is 
225  ft.,  and  the  grade  is  about  0.25%. 

When  we  first  erected  this  plant  it  was  to  temporarily 
carry  out  the  request  of  Dr.  Samuel  G.  Di.xon.  Com- 
missioner of  Health,  and  the  plant  was  of  the  very  crinl- 
est.  We  have  since  learned  that  we  are  exjiected  to  tri'at 
the  sewage  until  the  proposed  new  sewage-dis- 
posal plane  is  in  operation,  and  more  permanent  arrange- 
ments have  been  made.  The  writer  would  suggest  to  any 
who  may  be  forced  to  treat  sewage,  as  we  have  been,  to  at 
once  install  small  concrete  vats  or  tubs,  for  the  reason 
that  within  a  few  months  wc  have  had  to  renew  several 
hogsheads  entirely  and  put  on  new  liooi)s  on  all  of  the 
others.  In  some  we  have  put  in  concrete  linings  and  if 
we  must  continue  this  treatment  indefinitely,  or  until 
such  time  as  our  proposed  disposal  plant  is  in  ojnTation. 
we  will  be  compelled  to  i)nt  in  concrete  tubs 

George  W.  Fuller,  170  liroadway,  Xew  Yorit  Guy,  as 
consulting  engineer  for  Xorristown,  has  recently  sub- 
mitted a  report  on  a  sewage-treat iiii-nt  plani  to  the  State 
Board  of  Health. 
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New  Ultra-violet  Ray  Lamps'^ 

Tlic  (IcvoldpiiU'iit  (if  llio  studios  of  llu^  fliomical  and 
biolojiical  ivai'tious  product'd  by  ultra-violet  rays  shows 
that  tJR'ro  is  a  si't'"!-  i"'i''l  ('i  cominercia!  prooosses  arc 
to  be  di'vi'ioped)  for  a  hiiiii)  iiaviiijf  an  ultra-violet  radia- 
tion much  more  powerful  than  from  the  usual  110  to  220- 
volt  mercury  lamp.  In  the  lamps  which  have  been  here- 
tofore used  the  electrodes  have  been  placed  on  two  ends 
of  a  straight  luminous  tube.  These  lamp.s  often  have 
bull)  ends  which  form  cooling  or  condensation  chambers, 
and  tend  to  reduce  the  effective  luminosity.  Messrs. 
Ileilbronner  and  I?ecklinghausen  have  ])roduced  a  new 
lamp  which  has  the  following  modifications:  (1)  the 
luminous  tuiic  is  given  the  form  of  a  U-tube ;  (2)  the 
two  electrode  ends  of  the  tube  are  brought  to  the  same 
side  of  the  lamp  ana  as  near  asL  possible  to  one  another; 
(3)  the  voltage  is  increased.  The  lamp  which  they 
have  recently  presented  before  the  French  Academy  of 
Sciences  contains,  as  the  luminous  part,  a  quartz  U-tube 
in  whii'h  the  two  branches  are  brought  together  almost 
touching  one  another.  The  interior  diameter  is  about 
i\  in.  and  the  length  of  each  branch  is  4  in.  The  two 
mercury  electrodes  are  joined  one  to  the  other.  This  lamp 
burns  on  a  500-volt  system  with  a  difference  of  potential 
at  the  electrodes  of  from  375  to  390  volts,  with  a  current 
of  3  amp.  This  tube  consumes,  therefore,  1150  watts. 
In  a  plane  perpendicular  to  the  axis  of  the  lamp  passing 
through  the  middle  of  the  arc  the  lamp  has  an  average 
candlepower  of  about  8000. 

In  testing  this  lamp  the  effect  on  various  chemical 
and  bacterial  compositions  has  been  noted  in  comparison 
with  the  action  of  an  ordinary  ultra-violet  ray  lamp  on 
110  volts.     The  results  of  the  tests  are  as  follows: 

(1)  Action  on  starch:  The  same  reaction  was  ob- 
tained with  the  new  lamp  in  six  hours  as  was  obtained 
with  the  UO-volt  type  lamp  in  260  hours. 

(2)  -Vction  on  glycerine:  The  same  action  was  ob- 
tained in  1  hours  with  the  new  lamji  as  was  obtained 
in  240  hours  with  the  old  lamp. 

(3)  With  the  50()-volt  new  lam)j,  a  polymerization  of 
carbon  and  hydrogen  compounds  was  accomplisiied  in  a 
very  definite  fashion,  whereas  with  the  110-volt  old  type 
lamp  the  action  was  very  limited. 

The  tests  on  the  bactericidal  properties  of  the  two 
lamps  were  as  follows:  It  was  found  that  the  steriliza- 
tion of  B.  coli  with  the  new  type  lamp  was  obtained  60 
times  as  fast  as  with  the  110-volt  old  type  lamp.  In  com- 
paring the  time  it  took  to  kill  certain  growths  placed 
under  a  220-volt  lamp,  burning  with  156  volts  at  the 
tube  electrodes  and  31/0  amp.,  with  those  under  a  500-volt 
lamp,  burning  with  397  volts  at  the  tube  and  3  amp.,  it 
was  found  that  the  relation  was  about  11  to  1,  the  higher 
powered  lamp  being  more  effective.  On  the  other  hand, 
the  220-volt  lamp  had  a  bactericidal  action  5  times  more 
tense  than  110-volt  lamp.  In  consequence,  it  can  be 
figured  that  the  50  volt  lamp  is  55  times  more  active 
than  the  110-volt  lamp. 

Summing  up,  the  new  lamp  possesses  an  ultra-violet 
radiation  50  to  60  times  more  intense  than  a  110-volt 
lamp  burning  with  75  volts  at  the  tube  and  3.4  amp. 
The  relative  consumption  of  the  two  lamps  is  about  1 
to  4.0. 

•Abstracted  from  an  article  in  "La  Tectinique  Sanitalre 
«t  Municipale,"  of  Paris,   February,   1D13. 


ill  listing  the  life  of  the  lamp,  it  has  been  found  in 
luic  iiilian  installation  that  with  four  units,  each  con- 
taining Iwo  ,")(iil-volt  lamps,  the  whole  plant  has  been 
in  opcraliun  nioi-c  than  1200  hours,  and  so  far  as  could 
be  observed  by  the  eifcct  on  sensitized  |)aper  th(!  lumi- 
nosity of  the  eight  lamps  has  not  changed  in  all  this 
time.  It  is  ])ropose(l  to  use  this  new  lamp  in  water  ster- 
ilization  fur  large  installations. 

An  Old  Time  Overshot  Waterwheel 

Thirteen  years  ago,  in  our  issue  of  Dec.  21,  1899,  we 
published  a  double  inset  sheet  giving  views  of  some 
(jf  the  (ild-time  waterwheels  in  northern  New  Jersey, 
nuuiy  of  which,  though  long  out  of  u.se,  were  then  still 
to  be  seen. 

We  illustrate  herewith  'an  old-time  waterwheel  in 
Connecticut   which   has   done  service   for  probably   more 


An  Old  ()\i:k,siioi   Waterwheel  at  South 

WlXDHAJI,    COXX. 

than  75  years,  and  though  now  displaced  by  a  modern 
turbine  is  still  in  perfect  condition.  The  wheel  is  lo- 
cated at  the  paper  goods  mill  of  the  Smith  &  "Winchester 
Manufacturing  Co.,  at  South  Windham,  Conn.  The 
business  of  this  company  was  established  in  182.S  by  the 
father  and  uncle  of  the  present  senior  partner,  who  is 
now  73  years  of  age.  According  to  his  best  information 
the  original  wheel  was  first  constructed  at  least  75  years 
ago.  The  arms  and  rim  and  buckets  were  renewed  45 
or  50  years  ago  and  the  rim  and  buckets  were  again  re- 
newed about  20  years  ago. 

It  seems  not  unlikely  that  this  wheel  ma}'  be  the  old- 
est prime  mover  in  this  couutrj-  still  in  use  or  in  con- 
dition to  be  used.  It  seems  reasonable  to  believe  that 
no  steam  engine  built  prior  to  1838  can  be  still  in  use 
anywhere  on  this  side  of  the  water ;  and  nearly  all  the 
overshot  waterwheels  of  old-time  construction  which 
remained  in  use  in  New  England  and  the  Middle  States 
were  abandoned  when  the  American  turbine  became  pop- 
ular twenty-five  years  and  more  ago.  If  any  corre.-s- 
pondent  knows  of  any  older  prime  mover  in  this  coun- 
try, we  shall  be  glad  to  hear  of  it. 

We  are  indebted  for  the  above  information  to  Mr.  A.  J. 
Ellis,  Junior  Geologist,  U.  S.  Geological  Survey. 
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A  Large  Reinforced-concrete  Girder 
Bridge 

By  Hai;ry  J.  Rodgers* 

A  reinforeed-concTcte  bridge  of  a  type  well  adapted  to 
comitry-highway  .service  has  recently  been  completed 
across  the  Iowa  River,  near  ilarshalltown,  Iowa,  for  the 
county  supervisors  of  Marshall  County.  The  bridge  is 
182  ft.  long  with  a  roadway  width  of  16  ft.,  and  is  made 
up  of  four  similar  42  ft.  2  in.  girder  spans,  resting  on 
slender  wall  piers.  Details  of  the  design  are  shown  in 
Fig.  1  and  a  view  of  the  bridge  nearing  completion  in 
Fig.  2. 


to  the  bottom  of  the  girders,  but  the  two  upper  layers 
iire  bent  up  through  the  top  of  the  girders,  near  their 
ends,  to  taJce  the  diagonal  shear,  and  are  embedded  in 
the  deck  slab.  Each  girder  is  also  reinforced  vertically, 
and  tied  to  the  deck,  with  twenty-four  Vo-in.  round  shear 
stirrups,  spaced  3  ft.  c.  to  c.  in  the  middle  of  the  girders, 
the  spaces  contracting  to  8  in.'  at  the  ends  of  the  girders. 
The  floor  slab  is  6  in.  thick.  It  is  reinforced  near  the 
top  and  bottom  with  transverse  %-in.  round  bars,  set 
714  in.  c.  to  c,  and  with  three  longitudinal  lA-in.  roimd 
bars,  placed  near  the  bottom  of  the  slab  between  the  gir- 
ders. The  longitudinal  bars  in  the  girders  and  slab  of  the 
central  spans  overlapped  above  the  middle  pier.  It  car- 
ries an  ordinary  macadam  road. 
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'I'he  three  piers  are  similar  in  design,  though  the  mid- 
dle one  is  slightly  higher  than  the  others  to  provide  a 
camber  to  the  whole  bridge.  Each  pier  is  compo.^ed  of 
three  12x.i-i-h\.  columns,  which  are  braced  and  tied  to- 
gether by  8-in.  web-walls.  These  webs  extend  from  the 
foundation  to  the  bottom  of  the  deck  slab,  and  they  are 
reinforced  horizontally  and  vertically  with  Vo-in.  round 
bars,  set  12  in.  c.  to  c.  both  ways,  and  wired  at  intersec- 
tions. The  columns  are  reinforced  with  %-in.  round  bars 
placed  one  in  each  corner,  and  banded  with  Yx-in.  bars, 
spaced  18  in.  c.  to  c.  Fp.stream  nosings  were  poured  as  a 
part  of  each  pier. 

The  piers  stand  on  foundations  2  ft.  deep.  ")  ft.  wide. 
and  18  ft.  long.  The  bottoms  of  the  foundations  in  thr 
channel  are  -1  ft.  under  the  bed  of  the  stream.  Each 
foundation  rests  on  a  footing  of  nine  piles.  The  vertical 
reinforcing  bars  in  the  columns  and  web-walls  penetrate 
the  foundations,  and  those  in  the  center  pier,  the  abut- 
ments and  the  fixed  side  of  the  intermediate  piers  ex- 
tend up  into  the  girders  and  floor. 

The  abutments  consist  of  the  typical  column  and  wall 
construction  with  additional  wing-walls,  shown  in  Fig.  1, 
for  holding  the  earth  fill.  Thc.<e  walls  are  21  ft.  high.  Id 
ft.  long  and  8  in.  thick,  and  are  reinforced  with  Vi;-ii!. 
round  bars.  They  were  poured  monolithic  with  the  abut- 
ments and  were  anchored  at  the  ends  to  a  countr-rfort  on 
the  rear  <if  each  wall.  The  counterforts  and  ends  of  tlv 
walls  rest  on  ffxitings  0  ft.  long.  I  ft.  wide  and  2  ft.  deep. 

Each  span  is  composed  of  thn-e  12x3fi-in.  girders, 
spaced  7  ft.  c  to  c.  The  main  reinfoning  of  the  girders 
is  nine  I'/s-in.  square  bars,  jjlaced  in  three  layers  near  the 
bottom  of  the  section.     The  lowest  Jnvei  .vtends  |)arallel 
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'I'he  liaiiti-rails  are  31)  in.  high.  They  are  composed  of 
two  6x6-in.  concrete  bar.s  supported  by  6x6-in.  concrete 
posts  at  intervals  of  i  ft.  o  in.  Each  bar  and  post  is 
reinforced  with  two  i/o-in.  round  bars. 

A  joint,  cut  through  the  guard-rails,  deck  and  girders 
over  the  center  of  the  abutment-piers,  provides  for  linear 
expansion,  as  does  also  a  slip-joint  between  the  under 
side  of  the  girders  and  the  top  of  these  piers.  A  6-in.  (ill 
of  earth  covers  the  deck,  and  a  dro])  of  !)  in.,  center  pier  to 
abuiments,  drains  the  roadway  lengthwise  of  the  bridge. 
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I-abor  and  tiialerials  were  used  <'<oii()iiii(Mlly  in  ])i)uring 
(onerete  and  in  imiking  and  erecting  forms.  Concrete 
for  the  foundations  was  discharged  by  chute  from  the 
old  bridge,  alongside  of  wiiich  the  new  one  was  built,  into 
coffer-dams. 

The  falsework  was  supported  by  six  bents  of  piles  to 
each  span,  with  three  piles  in  a  bent.  Each  bent  was 
cap|)ed  transver.sely  with  two  .*?x12-in.  .sticks,  16  ft.  long, 
iiolted  to  the  top  of  the  piles.  On  to])  of  these  <aps  were 
longitudinal  stringers,  each  one  composed  of  three  lines 
of  .'fxl2's  on  edge,  placed  directly    beneath    the    girder 
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loriMs.  On  tlic'sc  stringers  there  were  laid  trans\i'iscl\ 
.■i\l'.'"s,  ■-.' i  It.  long,  spaced  3  I't.  c.  to  c.  The  girder  roinis 
uciv  siiii|)orted  and  trued  hy  driving  wedges  hetweeii  tiie 
liotloni  of  the  i'ornis  and  these  transverse  planks. 

While  (he  i'alsewdrk  was  being  erectnl,  the  forms  fiii- 
:ill  the  rciliinnis,  sides  and  hdlloiiis  uf  the  girders  were 
made  in  |)anels  on  the  shore.  As  soon  as  the  falsework 
was  np  the  panels  were  ready  to  set  in  plaee.  The  forms 
were  of  1-in.  lumhei-,  nailed  to  '-ixi-in.  cleats,  spact'd  ".'  fi. 
e.  toe.  This  left  them  in  shape  to  lie  taken  dciwii  (piickly, 
moved  easilv  and  creeled  Inr  lhi>  ne\l  jdh  \\ith  a  inini- 
nium  amouid  of  waste  of  lundiei'  and  hdioi-.  None  of  the 
concrete  for  piei's  or  aliutnicnts  was  pnuied  until  the 
gir<ler  and  deck-slah   forms  wei-c  ccinipleted. 

(Jravel  and  sand  was  taken  from  the  ri\('i'  hed  near 
the  hridge  site.  The  nii.v  was  1  cement  to  4  ))arts  of  well 
gi'aded  gravel.  The  mixer  was  set  upon  the  slah  form  so 
that  the  jiiers  aiul  ahutnients  eould  he  run  hy  graxity  dis- 
charge. As  soon  as  one  pier  was  |)oured  the  mixer  was 
moved  forward  to  the  next.  To  pimr  the  spans,  the 
mixer  was  set  in  the  eentei'  of  each  one,  and  the  lloor  and 
girders  were  run  at  the  same  time,  without  moving  the 
mixer  until  the  next  span  was  to  he  run.     The  two  een- 
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Fro.  J.  ri,.4N  Showing  thu  Old  and  Ni;w  Positions  of 

THE  Column  of  an  Elevated  Railway  Which  Was 

Shifted  on  Account  of  Being  .\n  Ob.structiox 
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tral  s])ans  were  i)oured  as  a,  unit.  Ivieh  s])an  was  run  in 
an  average  of  seven  hours.  The  concrete  was  po\ired  wet 
enough  to  run  down  a  trough  on  a  1  to  "i  slo])e. 

The  roadway  wa.s  designed  to  cari-y  a  distrihuted  live 
load  of  300  11).  per  sq.ft.,  or  the  concentrated  loading  of 
a  ■■^0-ton  road  r(dlei-  It  contains  1!'V2  tons  id'  steel  and 
.■]"^0  cu.yd.  of  concrete  and  cost  ^Ti;?!).  A  gang  of  10  to 
Vi  men  completed  the  construction  in  S8  working  days. 
The  designer  was  George  D.  Dohson.  of  the  Capital  City 
Construction  Co.,  of  New  Hani|)t()n.  hiwa,  which  huilt 
the  bridge,  hut  the  design  was  cheeked  an<l  ajiproved  by 
Thos.  IT.  MacDonald,  State  Highway  Engineer. 

The  ooncrete  structure  described  replaced  a  l.")0-ft.  steei 
l)ridge,  the  upper  chords  of  which  show  above  the  new 
hridge  in  Fig.  1.  The  county  supervisors  at  first  proposed 
that  the  new  bridge  should  be  only  140  ft.  long.  This 
idea  was  abandoned  when  it  was  believed  that  owners  of 
lowlaml  farms,  bordering  on  th(>  river,  would  make 
claims  for  flood  damage  if  the  channel  of  the  stream  was 
narrowed  by  erecting  a  sliorter  bridge  than  the  old  one. 
So,  to  prevent  possible  lawsuits,  based  on  the  claim  that 
flood  water  was  diverted  from  its  natural  course  by  the 
shorter  bridge,  and  inundated  the  lanil,  another  s|ian  wa.s 
added  and  extended  well  out  over  the  low  south  bank. 


Shifting  the  Column  of  an   Klevatcd 
Railway 

The  Chicago  k  Oak  I'ark  I'llcvatcd  Ky.,  of  CliJMgo,  lia> 
a  stub  braiu'h  cxlemling  south  on  Market  St.  to  the  south 
side  of  Madison  S|.,  und  consisting  of  two-columi'  bents 
with  Iransveise  plate  girders  between  which  the  longi  ■ 
luilinal  girders  are  franu'd.  'IMiere  is  a  considerable  jog 
in  the  line  (d'  .Market  S|.  at  this  intersection,  so  that  one 
of  the  c(j|iimns  in  the  end  bent  (on  the  .south  side  of 
.Mailison  St.)  came  at  an  awkward  position  in  the  road- 
way near  the  corner  of  tin'  curb,  forming  an  obstruction 
to  traffic.  The  city's  street  depailment  requested  tiie  re- 
moval of  this  eolunin  to  I  be  eiii.i  line,  a  distance  of  about 
<S  ft.,  and  this  has  been  dime.  Fig.  1  shows  the  general 
situation,  with  the  old  and  new  locations  of  the  coluinii. 
Fig.  3  shows  the  end-bent  as  reconstructed. 

Tlie  column  spacing  is  now  \'l  ft.  !>  in.  in.stead  of  'iO  ft. 
9  iu.,  giving  an  overhang  of  i:>  ft.  for  the  east  end  of  the 
girder,  'i'he  end  of  the  ginlei-  was  sup])iirted  by  timber 
posts,     with     jaek-sei'ews     and     bliicking.     while     tl ast 
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column  was  i'emo\cd  and  shifted.  The  two  col- 
umns wei'e  then  connected  by  a  horizontal  brace  A 
and  the  cross-fi-anu'  B.  the  ends  of  the  latter  being  riveted 
to  the  new  connection-plates  on  the  columns  and  to  the 
kneebraces  under  the  girder,  as  shown  in  Fig.  2.  To  sup- 
port the  overhanging  end  of  the  girder,  the  inclined  strut 
C  was  applied.  This  arrangement  theoretically  puts  a 
slight  upward  lift  on  the  west  column  of  the  bent,  but 
this  is  sufficiently  anchored  to  its  foundation  to  take  care 
of  any  such  u])lift.  The  new  column  is  anchored  by  four 
bolts  lV4x.J.)  in.,  connected  at  the  bottom  by  four  tlats 
()X'.i5V2'<%  in.  These  are  embedded  in  the  concrete  ])ed- 
estal,  which  extends  about  IIV2  ft-  below  the  sidewalk 
level.  For  drawings  aiul  information  relating  to  this  in- 
teresting and  unusual  piece  of  work  we  are  indebted  to 
C.  M.  Mock,  Chief  Engineer  of  the  Chicago  Elevated  Rys. 
Co.,  which  controls  all  the  elevated  railways  of  that  city. 

The  Hudiion  Bay  Ry.  is  to  have  its  southern  terminal  at 
Le  Pas  on  the  south  side  of  the  Saskatchewan  River.  EniTi- 
neeringr  and  construction  headquarters  will  be  located  here 
and  sufficient  machine  and  repair  shops  to  care  for  the  con- 
tractors' equipment  while  the  line  is  under  construction  will 
be    built    the    coming'   summer. 
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Sand-cement  as  Used  by  the  U.  S. 
Reclamation  Service 

It  was  uoted  in  Exgixeerixg  Xews,  Jan.  16,  1913,  p. 
118,  that  the  U.  S.  Reclamation  Service  is  using  iu  two 
of  its  large  irrigation  dams,  the  Elephant  Butte  and  the 
Arrowrock,  a  sand-cement  made  up  of  an  equally  blended 
mixture  of  sand  and  portland  cement  ground  together  to 
a  fineness  approximating  that  of  normal  portland  cement. 
This  is  so  obviously  an  economy  in  the  cost  of  cement 
that  the  behavior  of  such  a  mixture  is  of  great  interest 
to  engineers  who  might  consider  its  use  in  future  work. 
Some  notes  on  this  behavior  were  given  by  Charles  H. 
Paul,  Construction  Engineer  on  the  Arrowrock  Dam. 
in  the  February,  1913,  Proceedings  of  the  American  So- 
ciety of  Civil  Engineers,  p.  271,  as  a  discussion  of  J.  B. 
Lijjpincott's  previous  paper  on  "Tufa  Cement."  The 
important  parts  of  Mr.  Paul's  discussion  are  given  be- 
low. 

In  the  construction  of  the  Arrowrock  Dam — which  is  be- 
inir  built  by  the  U.  S.  Reclamation  Service  to  store  the  flood 
waters  of  the  Boise  River — about  550,000  cu.yd.  of  concrete 
will  be  laid,  and  the  cost  of  cement  is,  of  necessity,  a  most 
important  item.  The  dam  is  about  22  miles  above  the  City 
of  Boise  and  17  miles  above  Barberton,  the  nearest  point  on 
the  Oregon  Short  Line  R.R.  A  railroad  from  Barberton  to 
Arrowrock  has  been  built  by  the  United  States  Government, 
over  which  the  freight  rate  on  cement  charged  against  the 
work  is  23c.  per  bbl.  The  commercial  freight  rate  on  ce- 
ment from  Utah  mills  to  Barberton  is  $1.14  per  bbl..  from 
California  points  $2  per  bbl..  and  from  Kansas  points  $2.09 
per  bbl.;  so  that  the  total  freight  charges  on  cement  to  the 
Arrowrock  work  are   from   $1.37   to   $2.32  per  bbl. 

Laboratory  tests  on  sand-cement  have  been  carried  on 
by  the  Reclamation  Service  for  6  years  or  more,  and,  dur- 
ing the  winter  1910-11.  when  the  investigations  in  con- 
nection with  the  storage  works  on  the  Boise  River  were 
nearly  finished,  a  series  of  these  tests  was  started,  using  for 
blending  material  the  native  rocks  in  the  vicinity  of  Arrow- 
rock, particularly  granite  from  the  spillway  site,  a  large 
quantity  of  which  would  have  to  be  wasted  during  the  con- 
struction period.  Table  I  is  an  average  of  three  long-time 
tensile  tests  of  sand-cement  mortars  (1:3,  by  weight,  stand- 
ard sand),  each  test  being  an  average  of  5  briquettes,  com- 
pared with  mortars  made  from  portland  cement  used  in  the 
manufacture  of  the  sand-cements  and  tested  under  the  same 
conditions.  The  blending  material  for  sand-cement  was  river 
sand  or  granite,  blended  in  each  case  with  equal  parts  by 
weight  of  Portland  cement. 

TABLE    I.     LONG-TI.ME    COMPARISON    OF   SAND-CEMENT    AND 
PORTLAND  CEMENT 
[Tensile  strenKth  in  lb.  per  aq.in.) 

Kind  of  7  28  3  0  1  2  3  .I 

cement  days  days  hiod.  moo. 

Sand-rcmcnt. . . .  219  333  397  423 

Portland  cement  266  400  425  482 

TABLE    II      TENSILE   TE,STS   OF   STANDARD    1:3    PORTLAND    CE- 
MENT MORTAR  BRIQUETTES 
(Lb.  per  iKi.in.l 


year  years  years  years 
4,57  423  449  444 
460    496    428    404 


days 
26<) 


days 
373 


months   months 
448      447 


TABI.K  III  —SAND-CEMENT  TESTS  ON  MATERIAL  FROM  ARROW- 
ROCK  DAM  SITE.  ARROWROCK,  IDAHO 

RlendinK  iiiaterinl,  !<pill»By  Kranite       Mix,  1:3  by  wcifcht  with  standard  sand. 
Lb.    per    ittiiu. 

Tensile  Tests  on  Standard  Rriquottvs 

Pefcenta«e  ■#(  hlendinx  7  2K  3  6  I 

material  days  days  months  months  year 

O  .343  42H  161  467  408 

30  374  417  467  499  494 

40  308  467  .'jl» 

SO  .^')0  419  460  4S2  410 

flO  294  369  400 

70  IA6  237  266  320  .336 

Compression  tests  on  2-in.  euhes 

0                                1077            1969  3720  3744 

30                                1631             24.M  3171  4.392            4656 

80                              1471            1763  2729  3121            .3712 

70                                  4,58              938  1215  1256            1560 


Table  II  shows  average  long-time  tensile  tests  on  13 
brands  of  portland  cements  used  by  the  U.  S.  Reclamation 
Service  during  the  last  five  years.  It  is  noticeable  that 
there  is  not  the  marked  decrease  in  strength  in  the  case  of 
the  sand-cement  briquettes  as  is  shown  here,  and  is  so  com- 
mon with  Portland   cements. 

The  first  column  of  Table  III  (percentage  of  blending 
material)  in  each  case  represents  the  portland  cement  from 
which  the  sand-cement  is  made,  tested  under  the  same  condi- 
tions. 

Investigations  of  the  actual  use  of  sand-cement  in  struct- 
ures which  had  been  in  service  for  10  or  15  years,  further 
tests  in  the  local  laboratory,  and  estimates  of  cost  of  in- 
stallation and  operation  of  the  necessary  equipment,  finally 
led  to  the  decision  to  use  sand-cement,  in  so  far  as  practic- 
able, in  the  construction  of  the  Arrowrock  Dam,  and  to  use 
for    blendins   material    granite    from    the    spillway    excavation. 

A  sand-cement  plant,  with  a  capacity  of  1000  bbl.  per  24 
hrs.,  consisting  of  a  crusher  and  sand  rolls,  rotary  dryer,  ball 
mill,  mixing  machine  and  three  tube  mills,  all  electrically 
operated,  with  the  necessary  bins,  hoppers  and  conveying 
machinery,  has  been  erected  and  has  been  in  operation  for 
about  two  months.  The  cost  of  this  mill  complete  w.ts  about 
$46,000,   Itemized  as  follows: 


Excavation     

Foundations    

Erection   of   building,   chutes,   etc. 
Equipment,   including  freight    .  .  .  . 

Installation    of   equipment    

Electrical    work    


$1,500 

3.750 

8,150 

23.000 

7.850 

1.750 

$46,000 

The  total  output  of  the  mill  to  date  has  been  about  25,000 
bbl.,  and  about  20,000  cu.yd.  of  sand-cement  concrete  have 
been  placed   in  the  dam,   up  to  the  present  time. 

All  incoming  portland  cement  is  tested  and  accepted  be- 
fore shipment.  All  sand-cement  is  tested  for  fineness,  blend, 
setting  time,  and  tensile  strength  in  1:3  sand  briquettes,  and 
is  subjected  to  the  boiling  test  before  being  used  in  the 
work.  Tests  for  fineness  and  blend  are  made  every  hour 
that  the  mill  runs,  or  oftener  if  either  needs  correction,  and 
the  other  tests  are  made  on  an  average  sample  from  each 
day's  run.  The  blend  now  being  used  is  45 'r  granite  by 
weight,  and  the  requirement  for  fineness  is  a  least  90%  pass- 
ing a  200-mesh  sieve.  Standard  portland  cement  require- 
ments are  satisfied  by  the  other  tests,  and  no  sand-cement 
is  used  until  it  has  passed  the  7-day  tensile  tests  of  200  lb. 
per  sq.in.  The  writer's  experience  is  that  no  sample  tested 
has  ever  failed  to  pass  the  boiling  test. 

None  of  the  sand-cement  tested  has  failed  to  pass  either 
the  7-day  or  the  2S-day  requirements.  Occasionally, 
briquettes  have  been  broken  at  the  age  of  4.  5.  or  6  days,  and 
in  every  case  yet  tested  these  briquettes  have  shown  a 
strength  exceeding  200  lb.   per  sq.in. 

TABI£  IV.— MILL-RUN  TENSILE  TESTS  ON  SAND-CEMENT  MAN- 
UF-ACTIRKD  AT  ARROWROCK 
All  tests  on  1:3  standard  sand  bri<nietle.".     .Strength  in  lb.  per  sq.in. 

AvcrSKe  of  all  (52)  7-dav  tests  2.t8         Averaue  of  all  (29)  2S-day  tests. .     332 

Average  of  10  lowest  7-day  breaks.  221  Averoge  of  10  lowe.st  28-day  breaks304 

Average  of  10  highest  7-day  breaks  297         .Avernge    of    10    highest    28-day 

breaks 368 

A  representative  cost  of  manufacturing  1  bbl.  of  45% 
by  weight  blend  of  sand-cement  at  .\rrowrock  is  given  In 
Table  V,  which  Includes  depreciation,  on  the  plant  and  In- 
stallation, at  a  rate  which  will  wipe  out  the  total  cost  at 
the  time  that  a  total  output  of  500,000  bbl.  la  reached.  II 
does  not  Include  sacking,  aa  moat  of  the  sand-cemint  will 
be   used   In   bulk. 

TABLE  v.— COST  OF  MANUFACTURING  SAND-CEMENT 


Granite  de 
•Portland 
Handling  t 


verod  to  crushers 

"nient,  including  freight  and  storing. 
1(1  storing  Portland  cement 


ind  light--^,  including  maintenance,  etc.. 
.tioii.  depreciation,  supplies,  repairs.  eU 


Total  cost 

•  Portland  cement  <a  $2.30  per  bbl.,  f.o.b.,  Arrowrock 

The  tiHe  of  sand-cement  under  actual  working  conditions 
brlnga  out  si'Vi'ral  rharncferlBtlcB  that  arc  different  from 
those  of  Portland   cement. 

Comparing  Hand-cement  concrete  with  portland  concrete, 
batch  by  batch,  nn  experienced  concrete  man  will  note  no 
dHTerenci',  either  In  Its  appearance  or  In  lt«  behavior  while 
being  apread.  but,  after  ft  run  of  an  hour  or  two.  In  mn*ii 
work.   It   will   be   noticed   that  nn   ordinary  plastic  or  quaking 
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inlxtuif  KlVfS  off  water  more  readily  than  do.s  portlaml  ee- 
nunt  concrete,  and  that  this  water  is  clearer  and  apparently 
carries   less   cement    than    is   the   case    with   ordinary   concrete. 

A  mushy  or  really  wet  mixture  which  is  worlted  up  con- 
tinually shows,  at  the  surface,  an  accumulation  of  sloppy  ma- 
terial which  is  more  marked  than  in  Portland  cement  and 
«.  ts  and  hardens  very  slowly.  In  fact,  11  is  the  writer's  opin- 
ion that,  for  this  reason,  extremely  wet  mixtures  should  be 
avoided,   especially  with  sand-cement   concrete. 

Sand-cement  concrete  sets  more  slowly  than  ordinary 
portland-cement  concrete,  and  its  slowness  in  hardening  is 
very  marked.  It  is  natural  to  asume  that  internal  shrinkage 
stresses,  due  to  setting  and  hardening,  will  be  less  on  this 
account,  but,  at  the  present  time,  we  have  no  other  evidence 
on   this  point. 

The  writer  has  not  noticed  that  sand-cement  concrete  ad- 
heres to  the  forms  any  more  than  Portland  concrete,  and 
as  he  has  had  no  occasion  to  use  sand-cement  plaster,  he  has 
not  had  an  opportunity  to  compare  it  with  ordinary  cement 
plaster. 

It  is  natural  for  the  ordinary  construction  man  to  look 
on  a  new  product  with  prejudice,  especially  when  it  shows 
characteristics  to  "which  he  is  not  accustomed:  but  supposing, 
for  the  sake  of  comparison  from  another  viewpoint,  that 
sand-cement  had  been  in  general  use  for  years  and  that  port- 
land  cement  were  the  new  product  being  introduced;  would 
we  look  with  favor  on  a  cement  which  almost  invariably 
showed  a  decrease  in  strength  after  a  few  months?  Or  one 
which  not  infrequently  failed  to  pass  the  boiling  test? 
Would  we  consider  it  a  favorable  sign  that  the  excess  water 
coming  to  the  surface  of  concrete  apparently  brought  with 
it  an  unusual  quantity  of  cement?  Quick-setting  cements  are 
usually  considered  undesirable  for  use  in  mass  work,  and 
were  we  accustomed  to  the  slow-setting  and  slow-harden- 
ing sand-cement,  might  we  not  look  with  suspicion  on  a 
quick-setting  cement,  especially  if  one  of  the  quicker  setting 
Portlands  happened  to  be  the  first  of  the  new  product  to 
fall  into  our  hands? 

The  use  of  sand-cement  in  mass  work,  w'here  the  require- 
ments are  enough  to  justify  the  installation  of  the  necessarj' 
grinding  machinery,  where  suitable  blending  material  is 
available,  and  where  the  transportation  charges  on  Portland 
cement  amount  to  a  considerable  portion  of  its  cost  laid 
down,  will  result  in  a  marked  saving  in  construction  costs, 
and  will  give  a  product  which  is  at  least  the  equal  of  the 
Portland  cement  from  which  it  is  made,  in  fact,  one  which, 
for  ordinary  requirements,  is  not  open  to  the  least  suspicion. 


A  Non-corrosive  Iron  Alloy* 

A  practically  uoii-corrofive  iron  alloy  has  recently  been 
put  on  the  market  under  the  trade  name  ■"duriron."  This 
metal  is  the  result  of  study  at  the  plant  of  the  Dayton 
Malleable  Iron  Co.,  under  the  lead  of  P.  D.  Schenck, 
president  of  the  company.  The  alloy  is  quite  resistant  to 
ordinary  rusting  and  is  only  slightly  attacked  by  alka- 
lies and  acids,  with  certain  few  exceptions.  As  instances 
of  these  properties,  the  following  data  are  arranged  from 
tests  which  are  still  under  way  in  the  laboratory  of  Dr. 
C  F.  McKenna,  New  York  City : 

Loss  of  Weight 

Wrought  iron  Monei  metal  Tobin  bronze  "Dunron" 

100%  in           100%  in  100%  in  0,01%  in 

58  hr.               5S  davs  7  5  days  20  weeks 

100%  in           1,58%  in  0.43%  in  none  in 

30  davs            26  weeks  16  weeks  26  weeks 

100%" in           18,4%  in  17  9%  in  1-1,5%     in 

46  days            16  weeks  16  weeks  16  weeks 

All  specimens  in  these  tests  were  approximately 
^/4x''54x3  in.  in  size.  The  acids  were  25%  monohydrate, 
used  cold.  It  has  been  noted  that  this  new  alloy  is  more 
markedly  attacked,  however,  by  high  concentrations  of 
phosphoric  acid,  though  not  by  more  dilute  solutions.  It 
is  reported  that  up  to  50%  monohydrate  (50°  B)  there 
is  no  action,  but  at  85%  it  is  decided.  More  complete 
data  on  the  corrodabilitv  of  thi.s  alloy  are  not  yet  avail- 
able.    Cyanide  solutions  have  no  appreciable  action  and 

♦Prom  information  furnished  by  J.  R.  Pitman.  Vice-Presi- 
dent and  General  Manager  of  the  Duriron  Casting  Co.,  90 
West  St.,  New  York  City. 


Acid 

Cast  iro 

Nitric 

100%,  in 

63  hr. 

Sulphuric 

100%  in 
16  days 

Hydro- 

100% in 

chloric 

97  hr. 

the  metal  lia.s  proved  entirely  stable  for  use  a.s  dye-house 
tools,  wiiere  ''off  color"  of  dyed  iiialerial  ^ives  a  deli- 
cate test  for  the  eiitriincc  of  metallic  salts  into  the  dye 
solutions. 

"Duriron"  ([o.^^ily  rcsciiibles  ca.st  iron,  but  it  is  some 
10%,  ligiiter  ill  weigiit.  Ii  has  shown  an  average  ulti- 
mate strength  of  ?(),()((()  lb.  pi-r  square  inch  in  compres- 
sion, with  15.000  lb.  tension;  the  elastic  limit  is  very 
close  to  the  ultimate  strength,  as  the  metal  is  somewhat 
more  brittle  (ban  cast  inm.  It  melts  at  2250°  F.  and 
is  a  much  belter  cdiidudnr  of  iicat  and  electricity  than 
cast  iron.  The  actual  composition  of  the  metal  is  not 
announced,  though  the  makers  admit  that  some  10%  or 
more  of  silicon  is  to  be  found.  They  claim  also  that  an 
analysis  of  "duriron"  specimens  does  not  give  a  key  to 
success  in  making  up  such  an  alloy,  as  certain  processes 
and  materials  which  arc  necessary  are  not  disclosed  by  the 
final  product.  It  is  claimed  that  full  control  over  the 
final  composition  has  been  obtained,  .so  that  the  desired 
qualities  are  always  assured. 

The  only  way  of  working  this  alloy  is  by  casting  and 
grinding;  as  it  is  about  one-half  harder  than  ca.st  iron,  it 
cannot  be  machined  by  the  older  processes.  The  abrasive 
found  mo.st  successful  with  it  is  carborundum.  Shrink- 
age in  casting  is  found  to  be  about  j\  in.  to  a  foot,  com- 
pared with  the  1/8  '1.  ordinarily  assumed  for  cast  iron. 
At  first  great  difficulty  was  found  in  obtaining  good  east- 
ings on  account  of  peculiarities  of  shrinkage,  but  many 
troubles  have  been  removed  by  experience,  though  the 
foundry  loss  is  still  heavier  than  with  ordinary  iron  cast- 
ings. The  pig  alloy  has  to  be  remelted  in  a  gas-fired 
cupola  in  order  to  prevent  the  entrance  of  foreign  ma- 
terials which  rob  the  castings  of  the  desired  character- 
istics. It  has  been  found  that  cupola  practice  is  so  im- 
portant that  "duriron"  is  not  recommended  to  general 
foundrymen,  although  the  makers  will  sell  the  alloy  in 
pig  form. 

Up  to  the  present,  large  plane  surfaces  have  not  been 
successfully  cast,  the  ])rincipal  trouble  being  in  shrinkage 
cracks.  This  difficulty  is  removed  by  giving  the  surfaces 
a  certain  curvature,  the  minimum  corresponding  to  a 
maximum  radius  of  8  ft.  This  works  no  inconvenience 
in  comparatively  small  work  and  in  the  miscellaneous  fit- 
tings for  which  the  alloy  has  been  reported  particularly 
desirable. 

While  castings  of  this  metal  have  been  coinmercially 
available  for  less  than  a  year,  alreadj'  a  considerable  de- 
mand has  sprung  up  according  to  reports  of  the  makers. 
The  present  use  is  mostly  in  acid  pipe-line  fittings, 
valves,  cocks,  receptacles,  etc.,  in  centrifugal  pumps, 
steam  siphons,  and  in  substitutes  for  earthenware  fit- 
tings of  chemicals  works,  powder  and  celluloid  factories. 

Apparatus  is  made  to  order  from  this  alloy  by  the 
Duriron  Castings  Co.,  of  Xew  York,  with  foundries  at 
Dayton,  Ohio. 


Government  On-nershlp  of  Telegrnph  Lines  was  recom- 
mended by  Postmaster-General  Hitchcock  in  his  last  annual 
report,   as   follows: 

In  the  last  annual  report  the  opinion  was  expressed  that 
telegraph  lines  in  the  United  States  should  be  made  a  part 
of  the  postal  system  and  operated  in  conjunction  with  the 
mail  service.  It  is  believed  that  under  proper  management 
such  a  consolidation  would  result  in  important  economies  and 
permit  adoption  of  lower  telegraph  rates.  Now  that  a  postal 
savings  system  has  been  established  and  a  parcel  post  pro- 
vided for,  there  would  seem  to  be  no  better  opportunity  for 
the  profitable  extension  of  our  postal  business  than  tlirough 
the   adoption    of  a   government    telegraph   system. 
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Report  of  the  Alaska  Railroad 
Commission 

Ou  Aug.  24,  V.)Vi,  Congress  passed  an  act  authoriz- 
ing the  President  to  appoint  a  commission 

to  conduct  an  examination  into  the  transportation  question 
In  the  Territory  of  Alaska,  to  examine  railroad  routes  from 
the  seaboard  to  the  coal  fields  and  to  the  interior  and  navig- 
able waterways;  to  secure  surveys  and  other  information 
with  respect  to  railroads,  including  cost  of  construction  and 
operation;  to  obtain  Information  in  respect  to  the  coal  fields 
and  their  proximity  to  railroad  routes;  and  to  make  report 
of  the  facts  to  Congress  on  or  before  the  first  day  of  De- 
cember, 1912.  or  as  soon  thereafter  as  may  be  practicable,  to- 
gether with  their  conclusions  and  recommendations  in  respect 
to  the  best  and  most  available  routes  for  railroads  in  Alaska, 
which  will  develop  the  coiintry  and  the  resources  therein  for 
the  use  of  the   people   of   the   United  States. 

Within  a  week  after  thi.s  date,  President  Taft  had  ap- 
pointed to  this  Commission  Major  J.  J.  Morrow,  Corps 
of  Engineers,  U.  S.  Army,  as  chairman ;  Alfred  H. 
Brooks,  geologist  in  charge  of  Division  of  Alaskan  Min- 
eral Resources  of  the  U.  .S.  Geological  Survey,  vice-chair- 
man;  Civil  Engineer  Leonard  M.  Co.\,  U.  S.  Navy,  and 
C.  M.  Ingersoil,  consulting  railroad  engineer.  New  York 
City.  On  Sept.  3  those  members  of  the  Commission  resi- 
dent in  or  about  Washington  left  that  city  for  Seattle. 
On  Sept.  T  the  whole  Coniinission  sailed  for  Alaska. 
From  Sept.  7  to  Nov.  17  the  Commission  spent  its  en- 
tire time  traveling  in  and  about  Alaskan  territory,  ex- 
amining toi)ography,  investigating  proposed  routes,  and 
studying  existing  railways.  This  time  was  most  stren- 
uously occui)ied.  For  instance,  on  each  of  25  successive 
days  the  entire  Commission  traveled  some  distance  in 
either  a  bucklward,  a  wheel  or  sled  stage,  or  an  automo- 
bile, and  on  several  of  the  days  traveled  over  S.j  miles. 
in  one  day  covering  57  miles  from  i  a.  m.  to  8  ]>.  ni.  They 
returned  to  Seattle  on  Nov.  17,  traveled  through  Canada 
to  acquire  what  information  they  could  of  the  northern 
Canadian   railways,  and   reached   Washington  on    Dec.  2. 

On  Jan.  20,  191. "3,  their  report  was  transmitted  to  the 
President.  This  report  has  just  been  ])ublished  as  "Doc- 
ument ];J4()  <d'  the  62iid  Congress,  third  session  of  the 
House  of  Ke]ire.sentatives."  It  is  a  most  exhaustive  analy- 
sis of  the  resources  and  commercial  recpiirements  of  that 
enormous  territory  of  the  Uniti-d  States  who.se  great  value 
is  just  being  realized.  The  re|)ort,  a  book  of  172  pp., 
with  maps,  tables  and  diagrams,  will  bear  study  by  any- 
one interested  in  the  Alaskan  territory.  Space  only  will 
be  taken  here  for  a  short  (le.s(Ti))tion  of  th<'  present  rail- 
way facilities  of  Alaska  and  a  reprint  of  tlie  summary 
and  recommendations  of  the  Commission. 

HiCSOIIiCICS    OK    Al.\ska 

'I'tie  mineral  wealth  of  Alaska  is  at  present  its  most 
important  resource,  and  the  one  which  has  brought  about 
its  present  state  of  development.  The  develojied  mineral 
resources  include  gohl  lodes  and  placers,  co])[)er,  tin  ami 
silver  deposits,  together  with  jictroloum,  marble  and  gyp 
sum.  There  are  also  extensive  fields  of  bituminous  anil 
lignitic  coal  and  .some  iron  ores,  wiiidi  are  practically 
iinde\elo|)e(l.  In  adtlition  to  these,  silver-lead,  zinc,  an- 
timony, (piicksilver,  and  othi-r  ores,  and  peat,  grajihite, 
asbestos  and  mica  have  lieen  fonnil.  The  most  import.ant 
mineral  inrlustry  has  been  placer  mining  with  gold  lode 
mining  a  fair  s«'cond.  It  may  be  said,  however,  that 
only  the  surface  of  Alaska  has  been  scratched  as  far  as 
mineral  pniduction  is  concerned,  the  mope  dilTicuU  meth 


ods  of  mining  having  been  disregarded  on  account  of 
the  lack  of  transportation  facilities. 

Though  public  attention  has  for  several  years  been  fo- 
cused ou  the  coal  deposits  of  Alaska,  no  coal  mining  has 
been  carried  on  except  that  of  its  lignitic  deposit  for  local 
use  which  was  begun  some  13  years  ago.  Large  sums 
have  been  spent  on  surveys,  develoinnent  work,  etc..  in 
the  Bering  River  and  Matanuska  fields.  In  spite  of  all 
this  activity,  the  total  output  of  coal  in  the  territory  up 
to  the  close  of  1912  was  insignificant,  being  less  than  40,- 
000  tons.  During  this  period  upwards  of  one  million 
and  a  half  tons  have  been  imported  into  the  territory. 
The  main  coal  fields,  as  noted  ou  the  accompanying  map, 
are  the  Bering  River  and  Matanuska  fields  along  the 
coast,  and  the  Nenana  field  lying  about  60  miles  south- 
west of  Fairbanks  in  the  central  portion  of  the  territory. 
While  the  recent  controversies  regarding  patent  rights  in 
these  fields  have  served  to  retard  their  ex]doitation,  the 
lack  of  railroad  facilities  has  been  equally  responsible. 

It  is  further  stated  by  the  Commission  that  tliere  are 
large  tracts  of  arable  and  grazing  lands  in  central  Alaska, 
for  the  most  part  unutilized  because  of  the  lack  of  trans- 
portation.    The.se,  too,  should  be  opened  by  railroads. 

Looking  at  the  accompanying  map  it  will  be  .seen  that 
the  south  coast  is  easily  accessible  by  steam.ships  and 
by  the  short  railroads  already  built,  but  that  the  central 
area  north  of  the  Pacific  Coast  range,  which  area  con- 
tains the  bulk  of  the  coal  and  mineral  deposits  and  in 
which  area  is  located  the  prosperous  cities  of  Fairbanks, 
in  the  central  portion,  and  Nome,  in  the  western  portion, 
is  j)ractically  isolated  except  by  means  of  wagon  or  sled 
traffic  or  in  the  summer  by  the  river  steamers.  It  is 
mainly  to  open  this  interior  section  tliat  the  construction 
of  railways  is  recommended. 

Pl!i:.SKNT  Tli.\NSPOI{TAT10N    Roi'TES 

The  total  area  of  Alaska  is  nearly  one-fifth  that  of 
the  United  States.  About  a  quarter  of  this  area  lies  north 
of  the  Endicott  range,  which  is  itself  north  of  the  Artie 
Circle.  This  portion  of  the  territory  is  arctic  and  it 
alone  pre.sents  the  bleak  and  IrcizcM  aspect  jjopularly 
as.sociated  with  Alasks.  South  of  this  range  in  Alaska 
there  is  an  area  greater  than  all  the  space  east  of  the 
Mississippi  and  north  of  the  Ohio  and  Mason  and  Di.xon's 
line,  which  is  as  capable  of  high  development  as  many 
well  traveled  and  rich  countries.  To  the  north  of  the 
Pacific  mountain  system,  which  parallels  and  is  close 
to  the  southern  coast  of  the  territory,  lie  two  rivers,  the 
Yukon  iind  the  Kuskokwim,  both  of  which  pa.ss  through 
valleys  with  liroiid.  open  bottom-lands  and  gently  rolling 
uplainls.  Ilotli  of  these  rivers,  however,  enter  the  Pa- 
cific Ocean  at  a  latitude  so  far  north  as  to  be  open  to  nav- 
igation only  three  or  four  months  of  the  year.  During 
those  periods  tlicv  ;irc  navigable  far  into  the  interior  of 
the  territory.  'I'liefe  are  other  livers  entering  the  rich 
iiiti'iior,  notably  the  ('o|iper  Kiver  and  Susitna  River. 
both  to  the  south,  but  these  two  rivers  opening  as  they 
do  into  year-round  harbors  are  more  valuable  for  railway 
l(»catioii  than  they  are  for  river  navigation.  Stenmbont 
service  between  the  States  and  the  sontlierii  portion  of  the 
territory  is  cpiite  frequeni,  and  during  the  summer 
months  an  equally  frecpieni  service  is  maintained  to  (he 
north  and  west  sides  of  the  peninsula.  The  interior, 
where  most  of  (he  mining,  the  principal  industry  of  the 
peninsula,   is  enrrii'd  on,   is   reiicbed   bv   river  navigation 
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iiiiii'il  aliiAc.  acinic  wagon  roads  described  later,  ami  I  In' 
rnllciwiiin  railroail  lines  (see  aee(Mn|)aiiyiiiji'  map),  Imill 
ami  (i]ii'rale(l   liy  pi'ixatc  (■(iinpanics  : 

Southeastern  AliiNka:  Mili-UK'' 

While  I'iis.t  iinil   Vukiiii  mute,  Skujiway  tu  VVIiite  I'uss  (narrow  Kage) . 

Terniinal  Ml  \\  iiite  ll,.rae.  Yukon  Territorv — total  mileuue.  lU:i  miles.       ai    1 
Vakutal  Soiillnrri  Ilaihvav,  Yakutat  to  Situk  River  (narrow  gano)  ....  "Ml 

fopper  liiver    Copp.i    liiver  *   Nnrthwesterfi  Hiiilwav,  Cordova  to  Ken- 

llic.lt    l^liiruliinl  t.au'.l  ,  .  ,  ,     lUfl.O 

(The  .sal ni|.:,rn    I,;,.  I  .,iill  ;.  !•■  v,   mil..,., I    :,:,.l.    n    K:,t:,llM.    where  the 

.\ln.'<ka   I'anlir    l;;,ilua.i    A    Tm, ,1    C,    I,..-   ;,l  ,,  ,i,,, „.   work.      At 

Valliozafew    I -  nl    In.rk  .,1    ll„.     \|:i,sk;,    lln,,„'    U;,il«a>    uriv   laul   in    1907, 

and -some  wiiiU  wa.s  pre\  llnl^I.\   ilmic  on  tin'  (.'upper  Kivcr^t  Northwestern 

Railway  and  on  the  \aldez  \  \ukon  Railway.) 

Kenai  Peninsula;    .\laska  Northern  Railway,  Seward  to  a  point  near  head 

of  TurnaKain  Arm  (.standard  Kage) 71   *> 

Yukon  nasin:  TaTiana  Valley  Railway,  Fairbanks  and  Chena  to  Chalanika 

(narrow  kiikc) 4(i  () 

Seward  Peninsula: 

Sewartl  Peninsula  Railway,  Nome  to  Shelton  (narrow  nape) 80,0 

Paystreak  Braneh,  Seward  Peninsula  Railway  (narrow  gage) ti.  .^) 

Couneil  Cit.v  rt:  Solomon  River  Railway,  Council  to  Penelope  Creek 

standard  gage) 32 . 5 

Wild  Ooo.se  Railway,  Couneil  to  Opnir  Creek  (narrow  gage) 5  0 

Hl(i  0 

Since  I'.KI.")  the  r.  S.  (liixcriiniciil  has  maiiilaiiicd  a 
Board  of  Koad  ('(iiiimis.sKuici-s  m  Ala.ska,  and  (hat  cuiii- 
niission  has  liad  cdiist  i-iulcd  iij)  In  duly  I.  1!MV.  S'.'it 
miles  of  wagon  road  for  use  in  winter  and  summer.  ."iOil 
miles  of  winter  sled  roads,  1553  miles  of  trail,  and  in 
addition  many  miles  of  trail  for  winter  travel  (Mily.  Ac- 
cording to  the  liailway  t'omniission's  report  these  roads, 
while  not  comparahle  with  the  best  highway  coiistruc- 
tioii  in  the  States,  have  shown  remarkal)le  return  for  tlie 
money  e.xpended.  As  is  well  known,  the  larger  part  of  tht; 
Iravtd  in  .\laska,  especially  in  the  winter  m().nths,  has 
been  carried  on  oxer  these  roads  and  trails.  In  its  ac- 
count of  the  transportation  facilities  now  in  Alaska,  the 
Commission  sums  up  as  follows: 

An  Alaska  has  less  than  500  miles  of  railway  in  nine  dis- 
connected systems,  less  than  1000  miles  of  wagon  road,  600 
miles  of  winter  sled  road,  less  than  2000  miles  of  trail,  with 
5000  miles  of  important  navigable  waterways,  which  are 
closed  by  ice  for  about  three-quarters  of  the  year  and  thi.s 
iri  a  coutttry  comparable  in  size,  resources  and  climate  to 
Norway  and   Sweden. 

SlMM.MlY 

The  main  design  of  the  ('(uninissidn  in  its  suggested 
routes  has  been  to  open  up  for  industrial  development  the 
two  great  inland  navigable  water  systems,  the  Yukon  and 
the  Kuskokwim,  and  to  lay  out  the  railways  that  these 
regions  may  be  brought  into  communication  with  one  or 
more  ocean  ports  ice-free  the  year  round.  The  other  sec- 
tions of  the  country  should  also  be  developed  in  the  opin- 
ion of  the  romniission,  but  the  main  and  primary  effort 
should  lie  the  two  named. 

The  summary  of  the  Commission's  re|)ort  is  as  fdllows: 

The  data  presented  show  that  the  United  States  possesses 
in  .\laska  a  frontier  territory  of  great  size  and  of  wonderful 
industrial  possibilities.  The  Commission  believes  that  its 
climate  is  favorable  to  permanent  settlement  and  to  agri- 
culture: that  its  mineral  resources  are  vast  and  as  yet  but 
little  exploited:  that  its  population  is  sparse,  but  only  by 
reason  of  its  inadequate  transportation  facilities:  and  that  its 
people  are  of  the  same  type  of  hardy  pioneers  that  have  car- 
ried  the  United    States   frontier    to    its   present    limits. 

In  arriving  at  conclusions  and  formulating  findings  the 
Commission  has  had  in  mind  the  terms  of  the  act  of  Con- 
gress constituting  its  precept,  which,  briefly  stated,  provides 
for  recommendations  in  respect  to  the  best  and  most  feasible 
railroad  routes  in  Alaska  from  the  seaboard  to  the  coal 
fields  and  to  the  interior  navigable  waterways  "which  will 
best  develop  the  country  and  resources  thereof  for  the  use  of 
the  people  of  the  United  States."  It  interprets  this  precept 
to  mean  recommendations: 

1.  For  a  railway  or  railways  which  .give  proinise  of  afford- 
ing the  lowest  transportation  cost  to  tidewater  of  coal  from 
one  or  both   of  the   two   best   coal   fields. 

2.  The  projection  of  railways  along  such  route  or  routes 
as  would  open  the  interior  to  commerce  and  colonization:  the 
selection  of  such  route  or  routes  to  be  made  after  giving  due 


w'iKiii  1"  lowcMl  cijHt.  and  Hhorlest  lime  of  (•onmrucilor.. 
iiiaxliruirri  iconomy  of  operation,  and  Mervlce  to  the  larKfHt 
iiiiaH  III'  known  natural  wi-allh,  lieMl  arlapted  lo  permaniiit 
colonization:   and,    finally 

3.  That  these  proposed  railways  niUBl  h.-  baHed  on  the 
best   ocean    terminals. 

Tile    routes    considered    by    the    i  •oninilH.slon    fall    Into    thrre 


(1)  Those  which  reach  the  Intirlor.  nut  do  not  give  eco- 
nomical access  to  either  of  the  two  principal  coal  fields.  In 
this  class  are:  The  Skagway  route:  the  Haines-Falrlianli^i 
route:  the  Illamna-Ku.skok wlin  route:  the  Valdez- Fairbanks 
route. 

(2)  Routes  which  i.-ach  tin-  coal  11. -Ids  ,,ii|y.  In  this  c'lusi) 
fall    the    routes    from     Kalallii    and    Controller    Kay. 

(3)  Thi-  routes  which  reach  the  interior  and  at  the  samn 
time  will  furnish  economical  transportation  for  the  two  coal 
fields.  In  this  class  are  the  Cordova-Fairbanks  route;  the 
.Seward-Fairbanks  route;  the  Seward-Innoko-Idltarod  route. 
These  routes   will   be  considered  In   the  order  above  presented. 

For  convenience  in  discussing  the  relative  merits  of  the 
\'arious  routes  under  consideration,  it  has  been  deemed  ex- 
pedient to  arrange  the  physical  and  economic  characterlstio 
of  each  in  such  form  as  to  facilitate  comparison.  AccordIni;ly, 
two  tables  have  been  prepared  and  are  here  inserted.  Table 
I  shows  the  various  features  of  the  six  through  or  trunk 
routes,  while  Table  II  refers  to  the  proposed  coal  roads.  The 
headings  of  the  dirferent  columns  are  descrliitive  of  the  data 
furni.shed  and  therefore  require  no  further  explanation. 


Map   of   Alaska.    Siiowikg    Peesext   Eailways    and 
"Railways  l'i;nrnsEn  BY'  the  Alaska 
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of  the  routes  that  do  not  reach  either  of  the  princi!)al 
coal  fields,  two  have  their  coastal  terminals  in  southeastern 
.\laska,  namely,  at  Skagway  and  at  Haines-Pyramid  Harbor. 
These  two  routes  ha\'e  much  in  common,  but  as  between  the 
two  harbors,  the  location  at  Haines,  with  its  possibilities  of 
development  on  both  sides  of  the  peninsula,  and  with  its  good 
anchorage   area,    possesses   advantages   over  .Skagway. 

The  Commission  believes  that  a  railroad  will  be  built  at 
an  early  date,  connecting  Haines  with  the  Canadian  interior, 
for  the  development  of  local  resources,  and  that  the  develop- 
ment of  central  Alaska  and  adjacent  portions  of  Canada  will 
ultimately  call  for  an  extension  of  this  line  into  the  Tanana 
Valley  and  possibly  on  to  the  Seward  Peninsula.  The  route 
presents  many  attractive  features:  but  in  common  with  th^^ 
route  based  on  Skagway,  the  mileage  to  Fairbanks  is  ex- 
cessive, is  partly  in  foreign  territory,  and  as  yet  no  high- 
grade  coal  has  been  discovered  which  can  be  convenientl.v 
served  by  either  of  these  routes.  The  Commission  therefore 
feels  justified  in  confining  its  further  considerations  to  the 
routes  reaching  the  interior  from  ports  on  the  Gulf  of  Alaska 
west   of  the   one   hundred  and   forty-first   meridian. 
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The  third  route,  which  does  not  give  access  to  either  of  the 
principal  coal  fields,  is  the  route  from  one  of  the  harbors  on 
Cook  Inlet  into  the  valley  of  the  Kuskokwim.  These  harbors 
may  be  passed  over  the  statement  that  no  railroads  can  be 
based  on  any  of  them  that  will  assist  in  the  development  of 
the  Territory  as  efficiently  or  as  economically  as  j^an  be  done 
by  lines  reaching  the  coast  farther  north  and  east.  They  lie 
too  far  southwest  to  develop  conveniently  the  known  re- 
sources of  the  interior.  The  Commission,  however,  desires  to 
state  that  Iliamna  Bay  or  Iniskin  Bay  has  possibilities  for  use 
as  a  terminal  for  a  short  line  intended  to  develop  the  re- 
sources and  industries  of  the  immediately  tributary  region. 
This  eliminates  all  routes  to  the  interior  that  will  not  eco- 
nomically serve  either  of  the  two  principal  coal  fields,  ex- 
cepting the   route   from   Valdez. 

Valdez  has  a  harbor  inferior  only  to  that  of  Cordova  and 
about  equal  to  that  of  Seward.  There  is  no  probability,  how- 
ever, of  its  being  utilized  as  an  outlet  for  either  Bering  River 
or  Matanuska  coal.  The  commission  considered  the  possibil- 
ities of  developing  Matanuska  coal  by  way  of  this  port;  but 
the  haul  involves  the  surmounting  of  two  major  summits 
(Tahneta  and  Thompson  Passes)  and  one  minor  summit  (Er- 
nestine), besides  being  longer  in  distance  than  the  haul  over 
the  alternate  route  to  Seward.  It  is  not  surprising,  therefore. 
that  operating  costs  are  shown  to  be  excessive.  With  in- 
dustrial advancement  it  is  probable  that  Valdez  will  require 
the  construction  of  one  or  the  other  of  the  lines  connecting  it 
with  the  Copper  River  Valley.  The  Thompson  Pass  route 
would  also  have  value  in  case  equitable  trackage  arrange- 
ments for  traffic  through  to  tidewater  cannot  be  effected  by 
the  proposed   Chitina-Fairbanks   road. 

This  leaves  for  consideration  the  routes  giving  economical 
access  to  the  two  coal  fields.  Before  discussing  these  routes 
which  are  affected  by  the  development  of  these  fields  it  is 
desirable    to    briefly    consider    the    coal    question. 

In  the  absence  of  information  to  the  contrary  the  Commis- 
sion assumes  that   the  coal  deposits   of  the  Bering  River  and 
Matanuska  fields  are  on  a  parity  as  to  quality  of  product  and 
T.\BLE  I— COMPARISON  OF  TRUNK  LINES 

Exist-  Average        Maximum 

grade 


Name  of  route 


track      tracic         new  cpn- 
milcage  mileage     struction 


Haincs-FairbanltB 638 

Cordova-Fairbanka. . .  313 

Valdez-Fairbanks 330 

Sewarfi-Fairbanka 391 


1.13 


lion  cost  North  South 
per  mile  bound  bound 
Per  ct.  Per  ct. 
$44,300 
44,fiOO 
48,800 
4o,000 

.52,300       2  2 

.5.5,400 
\voraKe  .^vcraKO  ThrouKh  Through 
freJKht    rate  per    freiRnt        pa.s- 
lift  north  rate  per    passen-    rate  per     senper 


$28,186,000 
13,971,000 
l,S,o4.5.(X)0 
17.708,000 
17.970.000 
22,199,000 


2  2 


ton 


rate 


$36  94 
24.43 
34  69 
22  95 
40  20 
26  71 
68  64 
48  38 


$31  15 
20  70 
26  60 
22  80 

32  90 
28  20 
41.60 

33  28 


Haines- Fairbanks 2 

Cordova-Fairbanks ...  1 

Valdez-Fairbanks 3 

Seward-Fairbanks 3 

Scward-Iditarod 

Iliamna-Kuskokwim 

Coflt  of  new  coiutruction  contains  eciuipmcnt  and  overhead  charges. 

TABLE  II.— COMPARISON  OF  COAL  LINES 
(Freighf  rate  is  calculated  for  1.500  tons  daily  output  at  mines.) 

Average 

New  Existing     Total   cost      construc- 

track  track            of  new          tion  cost 

Name  of  route                    mileaKC  mileage     construction     per  mile 

Bering  Rivcr-Katalla-Cordova 5.5  .38         $2,700,000      $49,0C0 

Boring     River,      Lake     Charlotte, 

Cordova 38  38             2,0,54,000         .54.000 

Bering  River,  Katalla  Bay 31  .  .             '1 ,702,fKK)        55,000 

Bering  River.  Controller  Bay 25  ...           '1,430,000        .57,0f)0 

Matanuska,  Chitina,  Cordova 163  1.32            8.4,34,fK)0        51,700 

Matanuska,  Kern  Creek,  Seward...       11,5  72           4,945,(KX)        43,f)00 

Matanuska,  Valdez 2.30  .          I2,662,II(KI        .55.(KIO 

Maximum  Average  Tliroiigh  Through 
griulc             \um-  Total     freight     freight      freight 
Ix-r  r»f  lift      rate  per      rale,         rate. 
North     ,S*juth      sum-  south         ton-       mines  to  mines  to 
Name  of  route      IkiuikI    hound      mils  bound       mile      terminal      shin 
Percent  Pendent.  Feet       Cents 
Bering  River,  Katal- 
la, Cordova 13         0  68  146        I   .39       $1   29       $i   .54 

Bering    Ftiver.    Lake 

Charlotte.  Cordovo     13         17           1  360       1   51         1    17         |    (2 
Bering     River,     Ka- 
talla Bay I   3         0  68  145       2  .V)             77             07 

Bering    River,    Con- 
troller Bay                    13         0  .58  146       2  79             69             89 
Matanuska,  Chitina, 

Cordova I    13       2  2            1  2180        I   66         4  90         6  16 

Matantiskn,    Kern 

Creek,  Seward              2  3         2  2           2  1760        I   .36         3   13         3  .38 

MaUnuska,  Valdez. .     3            3              3  ,398(1       1   70        3  91         4   10 
'  Exclusive  of  terminal,  which  is  estimated  at  $2..5<K).(K)0 
Cost  of  new  construction  contains  equipment  and  overhead  charges. 


cost  of  mining.  The  heart  of  the  Bering  field  lies  about  30 
miles  from  the  coast  at  either  Katalla  or  Controller  Bay, 
about  76  miles  from  Cordova,  and  about  38  miles  from  tlia 
existing  tracks  of  the  Copper  River  &  Northwestern  Ry.  The 
heart  of  the  Matanuska  field  is  187  miles  from  Seward,  115 
miles  from  the  present  northern  terminus  of  the  Alaska 
Northern  Ry.  Both  fields  are  reported  to  contain  bituminous 
coal  of  good  coking  and  steaming  quality,  in  composition  ap- 
proximating the  best  coals  of  the  eastern  fields  in  the  United 
States,  but  both  are  so  folded  and  crushed  as  to  add  to  the 
expense  of  mining  and  to  much  reduce  the  percentage  of 
lump  in  the  output. 

It  has  been  shown  by  analyses  of  operation  costs  that 
these  coals  can  probably  be  delivered  at  their  respective  ter- 
minal points  for  the  following  figures  per  ton.  These  figures 
are  based  on  an  assumed  output  of  about  500.000  tons  an- 
nually,   and    include    only    transportation    and    terminal    costs. 

Estimate   of   cost   of   transporting  and    loading   coal: 

Per  ton 

Bering   River    coal    to — 

Katalla     $0.97 

Controller    Bay    O.SO 

Cordova  via  Lake  Charlotte 1.44 

Matanuska  coal  to  Seward    3.38 

It  has  been  shown  that  Alaska  coal  could  probably  cor.i- 
pete  with  other  coals  in  the  west  coast  markets,  provided 
that  the  operators  both  of  the  mine?  and  of  the  transporta- 
tion lines  are  content  with  reasonable  profits. 

Controller  Bay  and  Katalla  each  require  for  terminal  de- 
velopment'a  first  cost  of  construction  that  will  assuredly  be 
high  and  will  certainly  require  high  maintenance  charges. 
Moreover,  the  completion  of  such  terminal  would  offer  har- 
bor facilities  very  inferior  to  those  that  can,  at  little  expen&e 
and  at  low-  maintenance  charge,  be  had  at  Cordova.  While 
the  costs  of  transportation  to  these  points  are  lower  than 
that  to  Cordova,  the  Commission  believes  that  it  would  b« 
unwise  to  attempt  harbor  construction  at  either  Katalla  or 
Controller  Bay  at  present.  An  additional  and  important  rea- 
son for  this  decision  lies  in  the  fact  that  if  either  of  these 
places  were  developed  as  a  coal-shipping  port  all  Bering 
River  coal  used  in  Alaska  would  have  to  be  transshipped  un- 
less a  line  from  Katalla  to  a  Junction  with  the  Copper  River 
Ry.  were  built.  It  is  evident  that  such  a  railway  would  serve, 
for  the  present  at  least,  to  make  harbor  construction  at 
either  Katalla  or  Controlhr  Bay  superfiuous.  for  it  would  at 
once  give  the  coal  an  outlet  to  tidewater  at  Cordova,  as  well 
as  inland  by  the  Copper  River  Valley. 

The  Commission  is  of  opinion  that  the  routes  based  on 
Skagway.  Haines,  Iliamna  Bay  tnd  Valdez  are  eliminated  for 
the  lack  of  high-grade  coal,  and  those  based  on  Katalla  and 
Controller  Bay  by  the  present  unsuitable  harbor  facilities, 
which  would  be  remedied  only  by  difficult  and  costly  construc- 
tion. This  reduces  the  discussion  to  the  three  routes  which 
penetrate  inland  Alaska  and  at  the  same  time  give  conven- 
ient access  to  the  two  coal  fields.  Two  of  these  routes  reach 
the  heart  of  the  Tanana  Valley,  one  from  Cordova  and  one 
from  Seward.  The  third  reaches  the  Kuskokwim  from  Sew- 
ard.    The  two   routes  Into   the  Tanana    will   first   be  compared. 

After  its  study  of  all  available  harbors,  the  Commission  is 
of  the  opinion  that  the  one  at  C^ordova  is,  without  question, 
the  best.  It  has  no  disadvantage  not  possessed  by  all  and 
one  great  advantage  possessed  by  no  other,  namely,  an  ample 
area  of  good  anchorage.  Seward  is  evidently  the  seaport  for 
the  Matanuska  coal  and  Cordova  the  logical  outlet  for  the 
Bering  River  coal.  The  comparisons  of  transportation  rates 
given  In  the  foregoing  table  show  that  for  an  output  of  500,- 
000  tons  annually  it  will  cost  $1.96  a  ton  more  to  haul  Mata- 
nuska coal  to  Seward  than  It  will  to  haul  the  Bering  River 
eoal  to  Cordova,  and  the  analysis  further  shows  that  for 
double  this  output  the  additional  cost  will  be  $1.11.  This 
places  the  Matanuska  coal  at  such  disadvantage  that  It  could 
probably  not  be  marketed  at  tidewater  in  competition  with 
the   Bering   River  coal. 

To  now  consider  the  trunk  lines  to  Fairbanks  over  their 
two  routes:  For  the  purpose  of  comparison  a  digest  of  tho 
analyses  of  mileage  and  cost  of  new  construction,  mileage  be- 
tween terminals,  and  freight  rates  on  these  two  lines  Is  here 
again    presented. 

Avenigc    freight 
Cost  of  |S'r  Utii 

New  new  con-      l'>linmt4>   Estimate 

Terminals  Distance     mileage         tructinn  2*  3t 

Cnrdovn-Fairbanka 446  313        $13,971,000      $,36  04       $24.43 

.Heward-Fairbanks 463  301  17,708,rK)0       40  20        27.71 

•Bused  on  paHHenger-mlle  tariff  of  7c.  and  frelght-ton- 
mlle  tariff  of  9.13c.  and  private  construction,  requiring  6% 
of   first    cost   as   fixi-d   chiirges. 

tllnHed  III!  piisHenger-mlle  tariff  of  6c.  and  frelghl-loii- 
mlli'  tariff  of  B  ftle.  and  government  construction  or  aid.  re- 
ducing   the    fixed    charges    to    37,     of   first    cost    and    omitting   a 

$100    per    mile     licellHi'     tllX. 
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It  Is  evident  that,  on  the  Cordova  route,  the  first  Invest- 
ment will  be  less  than  on  the  Seward  ruutu;  the  resultliitr 
freight  rates  will  be  lower;  the  terminal  port  offers  a  better 
harbor  than  the  one  at  Seward:  and  the  tributary  coal  field 
promises  the  earlier  development  because  Its  product  can  be 
marketed  cheaper.  Each  of  these  economic  features  points 
clearly  to  the  advisability  of  reaching  the  Tanana  Valley  via 
the  valley  of  the  Copper  River,  and  the  Commission  therefore 
recommends  the  construction  of  a  railway  from  Chltlna  to 
Fairbanks. 

The  construction  of  a  railway  through  the  Copper  River 
Valley  to  the  Tanana  would  leave  a  large  and  very  important 
part  of  Alaska  unprovided  for.  It  would  In  no  way  furnish 
transportation  facilities  to  the  rich  agricultural  lands  and 
n;ineral  wealth  of  the  lower  Susitna  or  make  available  the 
coals  of  the  Matanuska  fields.  While  this  coal  is  probably 
barred  for  the  present  from  tidewater  competition  with  the 
Bering  River  coal,  it  yet  has  great  value  for  local  use.  More- 
over, and  still  more  important,  a  railway  to  Fairbanks  from 
Cordova  will  not  serve  the  great  Kuskokwlm  Valley,  and 
therefore  not  fulfill  all  the  demands  for  rail  connection  with 
Inland  navigable  waters.  Fortunately  both  the  Kuskokwim 
and  Susitna  Valleys  can  be  developed  by  a  railway  from  Sew- 
ard to  navigable  waters  on   the   Kuskokwim. 

The  building  of  this  line  into  the  Susitna  Valley  is  second 
In  Importance  only  to  a  line  to  Fairbanks,  and  its  extension 
Into  the  Kuskokwim  should  also  be  provided  for  as  soon  as 
possible,    and    the    Commission    so    recommends. 

The  Commission  believes  that  the  two  railway  lines  into 
which  this  discussion  has  resolved  itself  will  form  two  sys- 
tems that  will  at  once  advance  development  in  the  Territory. 
This  recommendation  for  two  trunk  lines  connecting  navig- 
able waters  is  in  accord  with  the  natural  evolution  of  rail- 
way construction.  In  new  countries  the  first  lines  of  com- 
munication established  are  always  those  built  over  the  main 
divides  and  connecting  w'ith  navigable  waters,  and  thus  serv- 
ing to  supplement  water  transportation.  It  is  only  in  well- 
settled  countries  that  lines  tying  together  such  transverse 
systems   and    paralleling   waterways    are    built. 

The  industrial  advancement  which  will  follow  the  building 
of  the  main  trunk  lines  cannot  fail  to  call  for  the  extension 
of  many  branches  to  serve  adjacent  districts.  There  is  no 
reason  to  believe  that  such  branches  will  not  follow  In 
Alaska  as  they  have  in  all  railroad  history,  and  such  exten- 
sions will  ultimately  provide  for  intercommunication  between 
the  two  systems  here  recommended.  Several  such  extension 
lines  have  been  mentioned  in  this  report.  Those  most  im- 
portant, in  the  opinion  of  the  Commission,  are  the  coal 
branches;  the  extensions  from  Fairbanks  to  the  Yukon  River, 
so  that  the  scope  of  rail  service  may  reach  the  main  Yukon 
Valley;  the  extension  from  the  Chitina-Fairbanks  line  to 
reach  the  Nebesna  Valley;  and  one  at  least  of  the  two  routes 
connecting  Valdez  with  the  Copper  River  Valley.  In  the  opin- 
ion of  the  Commission  the  two  coal  branches  should  be  built 
at  once;  the  others  will  follow  the  demand  created  by  in- 
dustrial   development. 

The  Commission  therefore  recommend  the  construction  of 
railway  lines   as   follows: 

1.  Cnitina  to  Fairbanks,  313  miles $31,971,000 

2.  Bering  River  coal  branch,  via  Lake  Charlotte,  38  miles 2,054,000 

3.  Kern  Creek  to  Susitna  Valley,  115  miles 5.209,500 

4.  Matanuska  coal  brancn,  38  miles 1,616,000 

5.  Susitna  Valley  to  Kuskokwim,  229  miles 12,760,500 

In  conclusion,  it  should  be  stated  that  the  Commission  is 
unanimously  of  opinion  that  this  developmnt  should  be  under- 
taken at  once  and  prosecuted  with  vigor;  that  it  cannot  be 
accomplished  without  providing  the  railroads  herein  recom- 
mended under  some  system  which  will  insure  low  transpor- 
tation charges  and  the  consequent  rapid  settlement  of  this 
new   land  and  the    utilization   of   its   great   resources. 

PiiosPEfTiVE  Ownership  of  Railways 

In  regard  to  the  possible  ownership  of  these  projected 
railways  the  report  of  the  Commission  contains  the  fol- 
lowing statement : 

Its  instructions  from  Congress  do  not  contemplate  that 
any  recommendation  should  be  made  as  to  how  railroads  in 
Alaska  should  be  constructed,  i.e..  by  private  corporate  owner- 
ship or  by  one  of  the  many  forms  in  use  whereby  government 
assistance  is  rendered.  The  Commission  disavows  any  In- 
tention of  making  such  recommendations,  believing  that  Con- 
gress, in  its  wisdom,  desired  to  reserve  to  itself  the  solution 
of  that  problem;  but  it  has  been  impossible  to  form  any  esti- 
mates of  costs  of  operation  without  some  assumption  as  to 
the  interest  rate  on  the  capital  required  for  construction.  This 
Interest    rate    would    obviously    differ    in    two    cases — construc- 


tion by  Government  or  bond  guaranty,  and  construction  by 
private  capital.  Moreover,  were  construction  carried  on  by 
private  capital  una-sslsted,  the  necessity  of  earning  Hulliclent 
Income  to  pay  operating  expenscH  and  Interest  on  bonded 
Indebtedness  might  make  It  the  duty  of  the  dlrectorn  of  the 
corporation  to  Impose  rates  on  traffic  that  would  seriously 
retard  the  development  which  the  Territory  so  greatly  needs. 
The  Commission  has  therefore  been  forced  to  base  Its 
studies  upon  two  hypotheses,  viz.:  That  the  capital  necessary 
for  construction  Is  obtained  at  6%  Interest,  assumed  as  pos- 
sible If  construction  Is  carried  out  by  private  corporate  own- 
ership unassisted;  and  that  capital  Is  obtained  at  3%  Interest, 
assumed  as  possible  If  the  construction  is  done  either  by  the 
Government  itself  or  by  private  capital  with  bonded  Indebted- 
ness guaranteed   both  as  to  principal  and  interest. 

In  submitting  the  report  to  Congress  Pres.  Tuft  said 
in  regard  to  this  ownership  question : 

The  necessary  inference  from  the  entire  report  Is  that  In 
the  judgment  of  the  Commission  its  recommendations  can 
certainly  be  carried  out  only  if  the  government  builds  or 
guarantees  the  construction  cost  of  the  railroads  recom- 
mtnded.  If  the  government  is  to  guarantee  the  principal  and 
interest  of  the  construction  bonds.  It  seems  clear  that  It 
should  own  the  roads,  the  cost  of  which  it  really  pays.  This 
is  true  whether  the  government  itself  should  operate  the 
roads  or  should  provide  for  their  operation  by  lease  or  operat- 
ing agreements.  I  am  very  much  opposed  to  government  op- 
eration, but  I  believe  that  government  ownership  with  private 
operation  under  lease  is  the  proper  solution  of  the  difTicultiea 
here    presented. 


Wood  Paving  with  Lug-blocks 

A  special  form  of  creosoted  wood-block  paving  now  in 
use  to  some  extent  has  lugs  formed  on  the  .sides  and  ends 
of  the  blocks,  and  three  advantages  are  claimed  for  this 
construction :  l.  with  a  compressible  filler  for  the  joints, 
the  lugs  provide  for  exj)ansion  of  the  blocks,  and  so  pre- 
vent buckling  or  heaving  of  the  pavement;  2,  the  open 
joints  give  a  better  foothold  for  horses  than  a  wood-block 
pavement  laid  with  close  joints ;  3,  the  blocks  must  neces- 
sarily be  laid  in  proper  position,  as  they  cannot  be  laid 
on  the  side   (or  with  grain  horizontal). 


En.jr^sj  T.cr.  i:  3lock 


LlG-BLOCKS   FOR   ChEOSOTED   WoOD   PaVIXG 

The  arrangement  of  the  blocks  in  the  pavement  is 
shown  in  the  accompanying  cut.  The  lugs  are  formed  by 
cutting  beads  on  the  planks  as  they  go  through  the  planer 
at  the  mill,  the  planks  being  then  run  through  gang  saws 
and  cut  up  into  blocks  in  the  usual  way.  The  blocks  are 
made  from  Southern  yellow  pine,  tamarack,  beech  or 
maple,  and  are  of  the  ordinary  sizes  for  ■wood-paving 
blocks. 

At  Toledo,  Ohio,  this  paving  is  used  on  a  part  of  Jack- 
son Ave.,  where  there  is  a  grade  of  about  3%.  We  are 
informed  that  during  recent  sleety  weather,  when  the 
streets  were  covered  with  ice,  teams  had  no  difficulty  in 
ascending  the  hill  paved  with  the  lug-blocks.  These  blocks 
are  the  invention  of  H.  G.  Jennison,  of  the  Jennison- 
AVright  Co..  Toledo,  Ohio,  which  has  been  manufacturing 
them  for  about  two  years.  The  company  states,  however, 
that  they  may  be  made  by  any  creosotins  firm. 
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Clearing  Up    Steel  Wreckage  at    Low 
Cost 

A  storage  aud  shop  Iniilfliiioj  of  the  Cariieorie  Steel  to.. 
at  Piusli  and  Wicomico  Sts.,  Baltimore,  Md..  wa;;  burned 
Jan.  2.  11113.  The  .steel  frame  of  the  huilding  was  con- 
verted into  a  tangle,  lying  on  the  stock  piles ;  the  latter 
aud  the  machinery  apparently  were  not  much  damaged. 
The  wreckage  was  cut  apart  by  oxyacetylene  torch  (see 
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view  herewith).  A  triick-rinMiiitcd  equipment  (Xo.  :')-T) 
of  the  Alexander  Milburii  Co.,  Baltimore,  was  used,  with 
50-ft.  hose.  A  single  torcli,  served  by  one  operator  with 
a  helper,  cut  up  the  .steel  into  lengths  small  enough  to 
handle,  fa.«ter  than  a  gang  of  five  men  could  load  and 
take  away  the  pieces. 

The  building  was  l;i(i.\.{(Mi  ft.  in  plan.  The  cutting- 
up  job  took  10  nine-hour  days,  with  some  delay,  or  a 
net  time  of  about  !»  days  (2  men  with  torch).  (1.  ('.  Wil- 
lett.  Secretary  of  the  .\lcxander  Milburn  Co.,  says  that 
the  cutting  was  done  at  a  cost  of  about  $10  per  dav. 

Concrete  Sewer-pipe  Tests  in 
Kansas  City 


By  e 


W  Ai.i.ArK- 


Briefly.  the  tests  required  by  Kansas  City,  Mo.,  in  ac- 
cepting concrete  sewer  pipe  are: 

l/i/ilroslatir — Untreated  pi[)e  shall  show  no  ])ercola- 
tion  up  tft  10  lb.  piessure.  and  shall  resist  fracture  at  :53 
lb.  per  sq.in.  presnure. 

('rusliinfi  Tfxf — When  su|)piirtcd  on  a  bcil  of  sanil,  so 
that  an  even  bearing  is  provided  throughout  the  length 
of  the  J>ipe,  the  various  sizes  of  |)ipe  shall  withstand  the 
following   pressures,   applied    at    the    crown     uniformly 

•Cfmcnt  TniipiTlor,  ofUef  of  City  Chi-mlat,  Kntmaii  City.  Mo. 


along  a   line   1    in.   in   width   and    extending 
length  of  the  pi])e  exclusive  of  the  bell: 


the    whole 


6  to  S  in.  1000  111   p.T  lin.tt. 

9  in  1050  lb    pir  lin.ft. 

10  in  IKX)  ll>  per  lin.ft. 
12  in  11.->I)  II)  per  lin.ft. 
15  in  l.JOO  Ih.  i)fr  lin.ft. 

18  in 14.50  II)   per  iin.ft. 

21  in..  1700  111.  pt-r  lin.ft. 

24  in.  2W)0  II)    per  lin.ft. 

In  leceiit  spccil'ralions  a  clause  has  been  inserted  re- 
quiring clay  pi])e  I'o  pass  the  same  tests  as  concrete  jiipe. 

The  first  hydrostatic  tests  were  made  early  in  l!tl2, 
under  tlie  supervision  of  L.  H.  Ash,  City  Engineer.  No 
arrangements  liad  then  been  made  for  crushing  tests. 
The  left  half  of  Fig.  1  will  sliow  the  method.  The 
bevel  plate  acted  a.s  a  wedge  against  the  slope  of  the  bell, 
and  when  ruptures  occurred  we  were  unable  to  determine 
whther  they  were  caused  by  water  pressure,  or  by  stress 
exerted  by  the  plate.  Also  the  leakage  around  the  clamp 
bolts  was  such  as  to  make  ])ercolation  tests  impossible. 

The  right  half  of  Fig.  1  sliows  an  improved  design,  with 
bolts  outside.  While  far  from  satisfactory,  this  ap- 
jiaratus  was  a  decided  improvement,  and  we  se- 
cured some  verv  good  tests.  .Mniosl  without  exce])tion. 
fractures  started  at  the  bell,  indicating  that  they  were 
caused  by  wedge  action  of  the  bevel  jilate.  so  that  our 
negative  tests  were  unreliable. 

Mr.  Ash  suggested  the  use  of  rubber-cup  gaskets,  and 
ordered  a  set  made  for  15-in.  pipe.  These  were  made 
I.")  in.  diameter  on  the  bottom  and  flared  to  l")'/4  in  at 
the  top  of  rim,  and  IVl;  in.  deep.  Tests  with  these  ga.s- 
kets  were  made  Oct  Iv'.  \\^^i.  The  pipe  «a.s  .set  on  the 
baseplate,  bell  down,  o\er  a  wooden  core  3i4  in.  thick 
by  141/2  ill-  in  diameter,  and  the  bottom  gasket  forced 
down  inside  until  it  rested  on  this  core.  The  to]i  gasket 
was  secured  to  a  cover-plate  by  a  locknut  on  a  nipple  in 
the  center  of  the  ]>late  through  which  water  pressure  was 
ap]ilied.  As  the  gaskets  were  inside  of  the  pipe,  it  was 
only  necessary  to  draw  the  clamp-bolts  tight  enough  to 
hold  the  plates  in  jiosition.     The  pipe  now  received  full 
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water-pressure,  without  undue  stresses  caused  by  drawing 
of  bolts,  etc.,  but  as  the  gaskets  were  shallow  and  poorly 
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niiulc  llic  r\ri'ssi\('  Icaknjlc  iiiiido  ])i'n-oliili()ii  trsls  iin|i()s- 
sililf.  lli(iiij;ii  no  (hniiiilly  \va.s  exin'rioiiccil  in  niakiiit;  in- 
ti'i-niil-pn'ssiirc  tf.-ls.  Tiu'  pijio  thus  tested  fi'iictiircil 
lonfiitiidinally  I'roni  tin-  spiuot  end.  (dnilrniint;  tlie  theory 
that  in  former  lesis  made  wilh  the  ohi  apparatus  tlie  rup- 
tures  weri'   caii.-eil    iiy    ued^c   aclion    of   lhi>   hevid-piale. 

Satislied  that  \\\'  wrvv  on  the  riuiil  track  towai'd  a  solu- 
tion of  iiydi'ostatie  tests,  three  sets  of  .i^askels  were  made 
for  KS-in.,  V'l-in.  and   3-l-iii.  pipe,  ;!   in.  (h^ep  and   made 
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)litaiiud)le.     With  these 
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froiii  the  be.st  niotoi-tire  ruhher 
new  cups,  tests  were  made  on  "^1- 
wire  coils  were  placed  inside  of  each  gasket,  wliieli  ex- 
erted enough  pressure  to  iioh]  the  rim  iirmly  again.st  tlie 
side  of  tlie  i>ipe  (see  Fig.  '2).  The  bottom  gasket  was 
])ressed  down  inside  until  it  I'ested  on  a  wooden  eore  in 
the  hell,  the  spring  was  drawn  into  a  small  coil  and  re- 
leased inside  of  the  gasket,  the  other  spring  was  suspended 
inside  of  the  top  gasket,  and  the  latter  secured  to  the  top 
plate  and  placed  in  position.  As  yet  there  was  enough 
leakage  around  the  toji  gasket,  due  to  inaccuracy  of  the 
pipe  surface,  to  make  accurate  percolation  te.sts  impo.s- 
sil)le,  hut  on  tipjiing  the  apparatvis  over  until  the  pipe 
stood  at  an  angle  of  about  15°  from  the  floor,  the  little 
water  that  leaked  through  flowed  along  the  ends  of  the 
pipe,  leaving  the  body  dry. 

The  tests  were  now  so  satisfactory  that  a  cradle  was 
ordered  which  could  carry  the  whole  apparatus  on  trun- 
nions, as  shown  in  Fig.  15.  This  makes  it  possible  to 
place  the  pipe  in  position  and,  after  drawing  the  bolts 
tight  enough  to  hold  it  securely,  fill  it  with  water,  and 
lilt  it  on  its  side  for  testing. 

This  apparatus  is  .served  by  a  lOOO-lli.  ditferential- 
hoist  trolley  running  on  a  5-in.  I-beam  suspended 
from  the  floor  above.  The  water  for  testing  is  re- 
ceived through  a  %-m.  4-ply  garden  hose  about  5  ft. 
long,  connected  to  the  main  water  line  which  supplies 
the  building;  a  -^j-in.  globe  valve  is  used  for  filling  the 
pipe,  after  which  it  is  shut  off  and  a  i/^-in.  needle  valve 
on  a  bv]iass  is  u.sed  to  make  the  tests,  as  with  this  ar- 
rangement the  pressure  can  be  regulated  evenly  and 
water-hammer  avoided.  A  specially  designed  water-pres- 
sure gage,  with  19-in.  dial,  graduated  to  1-lb.  readings 
up  to  200  lb.,  is  used  ;  this  stands  directly  in  front  of  the 
operator  during  the  tests. 

The  above-described  apparatus  was  designed  by  the 
writer,  under  the  direction  of  L.  R.  Ash.  Citv  Engineer, 
and  Dr.  W.  M.  Cross,  City  Chemist. 


Quick-acting  Steam-operated  Trip    for 
Dredge   Dippers;   Panama  Canal 

In  the  June  !."».  1:»11.  and  Jan.  25,  1912,  issues  of 
]'.\(ii;M:i;i!iNt;  .\  i:\v.s  there  ajjpeared  descriptions  of 
.-cMial  forms  of  dipper-tripping  mechanisms  in  n.se  on 
the  I'anama  Canal  dredges.  One  of  the  types  described 
ill  the  latter  article  consisted  of  a  steam  cylinder  and 
plunger  arrangement  for  use  on  a  short-arm  dredge.  Of 
particuLir  interest  in  the  same  connection  is  an  article 
a|i|)earing  in  the  Dec.  IS,  1!I13,  issue  of  tiie  Canal 
h'i'iiir<l.  ilesiiihing  a  similar  steam-operated  trij)  now  in 
u^e  on  the  dredges  "Mindi"  and  "Chagres,"  which  are 
o])erating  in  the  .\tlaiitic  entrance  channel  in  coral-rock 
excavalion  lor  tlie  new  piers  of  the  I'anama  R.R.  Co.,  at 
Cristobal.    .\n  abstract  of  the  article  is  printed  below. 

This  trip  was  devi.sed  to  overcome  the  ad<litional  com- 
plications of  tripping  a  long-arm  dredge  dipper.  The 
device  described  was  improvised  by  one  «{  the  cranemen 
from  ])ieces  of  scrajjped  machinery. 

The  diedses.  mounting  5-yard  dippers,  are  used  entirely  In 
rock,  ivhich  when  necessary,  has  been  partly  broken  up  by 
the  operations  of  the  drillboat  "Terrier."  Thev  are  cutting 
channels  of  a  minimum  depth  of  42  feet  at  mean  tide  and 
this  requues  dipper  handles  of  the  great  length  of  62  feet, 
while  the  boom  supporting  the  shipper  shaft  is  50  feet  long. 
Because  of  the  momentum  of  the  heavv  booms  and  dipper,  the 
bucket  is  discharged  on  the  swing,  into  hopper  barget 
moored    alongside    the    site    of    excavation. 

This  requires  a  quick-acting  trip,  to  avoid  spilllnij  over 
the  edge  of  the  barge  on  the  return  swing.  Operation  by 
hand  was  slow  and  uncertain,  because  of  the  weight  and  ac- 
cumulated slack  in  so  long  a  trip  line,  and  required  the  us« 
of  both  hands  by  the  eraneman.  It  was  necessary  that  a 
tripping  device  be  both  positive  in  action  and  simple  in  con- 
struction, because  of  the  arrangement  of  boom  and  dipper 
stick.  The  device  had  to  be  so  arranged  that  the  tripping 
line    would    not   have    to    be    overhauled,    on    a    drum    or    other- 


QCICK-ACTIXG   DlPl'EI!  TUIP  UsED  IX  DlCKP  DrkDOINO  AT 

Cristobal,  C.  Z. 

Tt  will  be  seen  by  the  accompanying  sketch  that  the  Cartier 
device  consists  of  a  steam  ram  C.  mounted  on  a  foundation 
in  an  out-of-the-way  position  on  the  interior  of  the  boom. 
The  steam  exhausted  from  the  operation  of  the  ram  is  dis- 
charged below  the  surface  of  the  water,  in  order  that  it  mav 
not    obstruct    the    operator's    view. 

The  cylinder  is  5-inch  bore  and  has  a  stroke  of  S%4  inches 
The  piston  rod  carries  the  equalizing  sheave.  D.  and  the  jamb 
movement  of  the  ram  piston  is  decreased  bv  allowing  the 
shock  to  be  taken  up  in  two  heavy  J4-inch  by  ^-inch  springs 
3>A  inches  long,  mounted  on  the  supporting  guide  arms  for 
the  equalizing  sheave.  The  cylinder  valve  is  of  simple  de- 
sigen  and  operated  through  the  operating  lever  A  and  the 
reach   rod    B. 

The  latch  chain  is  led  to  the  purchase  lever  G.  which  is 
made    fast    to    the   dipper    handle    in   the    manner   shown,    and 
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a  %-inch  flexible  steel  cable  F.  is  made  fast  to  the  opposite 
end  and  led  back  over  the  small  idler  to  keep  the  slack  of 
the  line  from  becoming  entangled.  It  is  then  led  over  one 
of  the  two  idler  sheaves  E,  mounted  on  a  stationary  shaft 
parallel  to  each  other,  thence  over  the  sheave  D,  back  over 
the  other  idler  sheave  E.  and  up  and  dead-ended  at  the  top 
end  of  the  dipper  handle.  The  8  V* -inch  movement  of  the 
ram  piston  takes  up  16^2  inches  out  of  the  line  to  overcome 
the  necessary  operating  slack  and  pulls  on  the  latch,  this 
being  sufficient  to  secure  positive  action.  The  line's  being 
attached  as  shown  overcomes  the  necessity  of  winding  in 
and  out  the  otherwise  free  end  upon  a  drum,  this  line  being 
free  to  travel  with  the  dipper  handle  over  the  idler  sheaves 
E  and  the  equalizing  sheave  D. 

The  closing  of  the  door  is  accomplished  by  its  flat  surface 
striking  the  water  with  such  force  that  it  not  only  closes, 
but  takes  up  the  slack  in  the  tripping  line  F  and  pulls  the 
piston  to  a  starting  position  in  the  ram. 

The  saving  in  time  and  the  increase  in  yardage  through 
use  of  tliis  device  cannot  be  arrived  at,  as  no  efficiency  tests 
have  been  made.  It  is  known,  however  .that  a  considerable 
Increase   in    the   yarcage   has   been   achieved. 


Some    Short-cuts    in    Reinforced- 
concrete    Beam   Design 

By    M.   .1.    LOREXTE* 

The  writer  has  found  the  following  methods  of  great 
convenience  in  the  design  of  reinforced-concrete  beams. 
As  far  as  he  knows  they  have  not  been  published  before. 

Beam  Weight  Determixatiox. 

In  designing  reinforced-concrete  beams,  especially 
when  the  load  and  the  span  are  large,  the  weight  of  the 
beam  itself  is  a  factor  which  considerably  influences  the 
depth  of  the  beam.  The  general  method  of  determining 
beam  weight  is  of  the  "Tiit  and  miss"  variety.  It  consist.-; 
first  in  assuming  a  certain  weight,  for  which  the  bend- 
ing moment  and  con.scquent  depth  is  computed.  This 
is  compared  with  the  depth  (computed  from  the  weight) 
assumed,  and  the  process  continued  until  agreement  is 
reached.  This  method  depends  altogether  for  its  ac- 
curacy on  the  experience  of  the  designer.  If  he  be  an 
expert  he  may  guess  the  weight  pretty  accurately  and 
he  will  need  to  use  the  bending  moment  formula  only 
twice.  If  he  be  not  an  expert  he  will  verj'  likely  have 
to  guess  several  times  before  he  arrives  at  the  proper 
depth.  But  even  experts,  owing  to  the  large  range  of 
widths  for  a  beam,  will  find  it  rather  difficult  to  gage 
the  weight  within,  .'■ay,  20  lb.  per  ft. 

In  order  to  do  away  with  this  guessing  process,  the 
■writer  has  evolved  three  formulas  which,  u.sed  in  con- 
nection with  the  accompanying  curve  (Fig.  1),  will  give 
with  almost  perfect  accuracy  the  weight  of  a  rectangu- 
lar beam. 

The  formulas  are : 

^■>  =  (c  +  0.00:$  L)  '^;,  when  B.M.  =  "  ^^    " 


W 


100' 

HA 
(c  _  o.OI)  -I-  O.OO.-J  L)  --     ,  when  i?.M.   = 


]]'  =  (c  — 0.1' 


100 
-f  O.OO.'J  /.)  "J',  when  H..M 


Where : 

W  =  Weight  of  beam  in  lb.  per  ft. 

W  =  Live-load  on  beam  in  lb.  j)cr  ft. 

L    ^  Clear  span  in  ft. 

c  =  Reading  from  the  curve  (Fig.  1.) 
It  should  be  observed  that  the  nrdinates  of  the  curve 
are  obtained  by,  first,  ascertaining  the  load  carried  by  the 
beam  per  foot  of  span,  and  then  dividing  this  load  by 
the  width  of  the  beam,  in  indies,  so  that  we  have  the 
load  tarried  by  the  beam  per  foot  length  per  inch  width. 


When  extreme  accuracy  is  not  imperative,  the  above 
formulas  may  be  used  to  find  the  depth  of  the  beam 
by  substituting  d  (the  depth)  for  IF',  and  w  (i.  e.,  the 
weight  carried  by  the  beam  per  foot  length  per  inch 
width)  for  W.  It  will  be  found  that  the  results  obtained 
from  the  curve  only  err,  when  they  do  err,  very  slightly 
and  always  conservatively,  so  that  for  purposes  of  esti- 
mating it  will  be  very  convenient  to  obtain  the  depth 
directly  from  the   curve.      For   purposes   of   design    the 
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Fii;.  1.  Curve  for  Fixdixg  Weight  of  a  Rectaxgulau 
Reixforced-coxcrete  Beam 

[See    text    for   explanation] 

depth  SO  obtained  should  be  checked  with  the  bending 
moment  formula. 

To  illustrate  the  uses  of  the  curve,  let  us  take  a  par- 
ticular example.  Let  us  consider  a  beam  34  in.  wide, 
with  a  clear  span  of  25  ft.  and  carrying  a  load  of  5000 
lb.  per  ft. 

The  load  per  ft.  length  ])cr  inch  width  will  be: 
5000 

From  the  curve  we  obtain  c  =  0.885. 

If  we  take  the  B.  M.  = — j— ,  then  the  weight  of  the 
beam  per  foot  lengtli  will  be: 

If  =  (0.S85  -f  25  X  0.003)  5000  X  "/.oo  = 
1200  lb.  per.  ft. 

If  we  wanted  to  find,  approximately,  the  depth  of  the 
beam,  we  would  have : 

d=  (0.885  +  25  X  0.00.3)  20!)  X  "/,o„  =  50  in. 
Working  out  the  bending  moment  foimiila  it  will  l)e 
found  that  the  depth  of  the  beam  should  only  be  49.25 
in.  The  error,  therefore,  is  insignificant  in  a  beam  of 
this  size,  specially  if  only  an  estimate  is  wanted.  In 
working  out  the  formula,  the  writer  has  assumed  the 
weight  of  concrete  at  1  It  lb.  per  cu.  ft.  This  is  a  very 
fair  average  and  it  renders  calculations  somewhat  easier 
from  the  fact  that  a  ])rism  one  .square  inch  in  section 
and  one  foot  in  length  will  weigh  one  pound.  He  has 
also  assumed  fc  =  650  lb.  per  sq.in.,  fs  =  16.000  lb. 
per  sq.in.  and  n  =   15. 

Location  of  Bendinc!   Point   voh     Di.voonai.     I{i:in 
kohcement. 

The  accompanying  table  is  designed  to  show  the  loca- 
tion of  the  points  where  tensioiial  reinforcement  is  no 
longer  needed   in  the  lower  part  of  the  beam  and  where 
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TAHLK  SUOVVINC  TUIO  POINT  AT  WHICH  HAii.S  MAY  HE  HKNT  IN  A   HEINFOHCED-CTJNCRinT;    nEAM   SUPPOKTEI)   AT  THE   ENDS 
(The  fiKuri'H  give  the  clistaDce  from  either  abutment  in  l-lOOttiH  of  the  npun) 
Number  of  bars  in  the  Beam 
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9  3 

3 


25  0 

116 

7.3 

4 
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9.3 
4.-1 
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23  4 
17  1 
12  2 

7,,S 
3  0 

7 


32  1 
2.'> ,  0 
19  3 
14   B 

lU   4 
(')  S 


III 

34   0 
27   0 

18.2 
14.  B 
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12 


34   8        33. 4 


28  (i 
24.0 
19  7 
16.  1 
13  0 
1(1  1 
7.4 
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10 


29  0 

25 . 1) 

21   0 

17.8 

14  (I 

12  0 

9.3 

6.8 
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13 

35  7 
30  3 

26  0 
22  2 
18.8 
15  S 
13  3 
10.8 
8.4 
0  2 


14 

3tS  0 
31  () 
27  0 
23  4 
20.0 
17  1 
14  0 
12  2 
10.0 
7.8 


tilt'  rt)(ls  there  may  be  bent  up  into  the  beam  to  form 
diagonal  tension  reinforcement. 

The  distances  from  the  supports,  or  from  the  points 
where  B.  M.  =  0,  at  which  bars  may  be  bent  are  given 
in  hundredths  of  the  clear  span,  or  of  the  distance  be- 
tween the  points  where  the  B.  M.  =  0,  and  they  should 
never  be  increased  but  may  be  decreased  ad  libitum. 

Location  of  Shear  Bars. 

Another  point  which  the  writer  has  endeavored  to  fa- 
cilitate, is  the  bending  of  bars  and  the  spacing  of  stir- 
rups for  diagonal  tension.  The  method  advocated  in 
the  majority  of  textbooks  is  open  to  criticism.  Briefly 
stated  the  method  consists  in  projecting  the  neutral  axis 
of  the  beam,  from  the  point  where  the  concrete  does  not 
stand  any  shear  or  diagonal  tension,  at  an  angle  of  45°. 
Then,  from  the  point  of  support  a  line  is  drawn  per 
pendicularly  to  the  projected  axis,  meeting  it  at  the  point 
B  (Fig.  2).  Along  BD  any  arbitrary  length  BC  is  taken 
to  represent  the  diagonal  tension  =  vb.  The  triangle 
ABC  is  then  divided  up  into  as  many  equal  parts  as 
there  are  bars  to  be  bent.  Through  the  center  of  gravity 
of  each  equal  area,  lines  are  drawn  parallel  to  the  line  BC, 
which  meet  the  neutral  axis  at  certain  points.  The  bars 
are  then  bent  to  follow  these  lines. 

In  the  first  place,  it  is  quite  unnecessary  to  project 
the  axis  at  an  angle  of  45°.  Any  angle  would  do  equally 
well,  provided  that  the  line  DB  is  made  perpendicular  to 
AB.  The  lines  throtigh  the  centers  of  gravity  of  each 
equal  area  would  always  meet  the  neutral  axis  exactly 
at  the  same  points.  Then  the  bars  could  be  drawn 
tlirough  these  points  at  whatever  angle  we  pleased.  Of 
course,  this  angle  would  have  to  be  decided  upon  pre- 
viously, as  the  strength  of  the  bars  is  atfected  by  their 
inclination. 

As  a  matter  of  convenience,  it  is  better  to  draw  the 
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Fig. 


2.  Usual  Method  of  Spacing 
Diagonal  Eeinforcement 


triangle,  and  make  the  required  divisions  above  the  neu- 
tral axis,  without  making  any  misleading  projections. 

Moreover,  the  method  is  faulty  becaitse  we  cannot  bend 
the  bars  wherever  we  please.  Supposing  the  diagonal  ten- 
sion in  a  particular  beam  could  be  taken  up  by,  say, 
four  pairs  of  bars,  we  would  probably  find  that,  owing 
to  the  horizontal  tension  at  the  bottom  of  the  beam,  the 
bars  could  not  be  bent  to  suit  the  particular  points  where 
the  lines  through  the  centers  of  gravity,  above  men- 
tioned, cut  the  neutral  axis.  It  is  clear  that  the  method 
would,  then,  absolutely  fail. 

For  instance :  if,  in  the  beam  sho^vn  in  Fig.  2,  we 
had  10  bars,  and  we  found  that  8  bars  bent  in  pairs, 
as  shown  in  the  figure,  sufficed  to  take  up  the  diagonal 
tension  and  proceeded  to  bend  them  according  to  the 
method  in  question,  we  would  find  that  the  tension  side 
of  the  beam  would  be  too  weak,  for  the  bars  should  not 
be  bent  any  further  awr.y  from  the  stipport  than  the 
points  marked  2,  4,  6,  8.  Of  course,  bending  the  bars 
at  these  points  throws  the  method  out  of  gear. 

Another  objection  to  this  method  is  that  it  could  only 
be  applied  when  the  shear  diagram  is  a  triangle,  but 
this  is  far  from  being  always  the  case.  Shear  diagrams 
very  often  present  a  broken  outline,  in  which  case  the 
method  could  not  be  employed. 

The  writer  follows  a  method  of  his  own  which  is  ap- 
plicable to  any  shear  diagram.    It  is  as  follows  (Fig.  3)  : 

Above  one-half  of  the  beam  draw  the  diagram  of 
shear,  to  any  convenient  vertical  scale. 

Having  decided  how  many  bars  are  to  be  bent,  find 
from  the  table,  or  by  calculation,  the  points  of  bending. 

At  the  points  thus  found,  bend  the  bars  at  any  suit- 
able angle. 

Where  the  bars  meet  the  neutral  axis  of  the  beam,  erect 
perpendiculars  into  the  diagram  of  shear.  The  length, 
within  the  diagram  of  shear,  of  these  perpendiculars  will 
represent  .'o  many  pounds. 

Divide  the  ntimber  of  pounds  which  the  section  of  a 
bar  or  couple  of  bars  can  stand  in  tension  by  the  num- 
ber of  pounds  represented  by  the  corresponding  perpen- 
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dicular,  within  the  shear  diagram,  and  the  result  will  be 
a  particular  length. 

Along  the  base  of  the  shear  diagram,  set  off  half  of 
this  length  on  either  side  of  the  perpendicular  and  at  the 
extremes  draw  two  perpendiculars.  The  area  inclosed 
by  these  perpendiculars,  in  the  shear  diagram,  will  rep- 
resent the  shear  taken  up  by  the  bar.  or  couple  of  bars. 

This  process  is  repeated  for  each  bar  or  couple  of 
bars. 

It  frequently  happens  that  the  bars  cannot  take  up 
all  the  shear.  In  this  case  there  will  be  left  what  we 
might  call  "blank"  spaces-  in  the  shear  diagram.  The 
shear  represented  by  these  "blanks"  must  be  taken  care 
of  with  stirrups.  Having  selected  the  size  of  the  stirrup 
to  be  used,  set  out  an  area  in  one  of  the  "l)lanks"  next 
to  the  space  corresponding  to  one  of  the  bars,  equal  to 
the  amount  of  shear  each  stirrup  will  stand,  and  along 
a  line  passing  through  the  center  of  gravity  of  this 
area  place  a  stirrup.  And  so  on  till  the  shear  diagram 
has  been  "filled  up." 

It  will  be  observed  that  this  method  is  only  an  ap- 
proximation for,  as  regards  the  bars,  the  line  which 
ought  to  pass  through  tlie  center  of  gravity  of  the  area 
repre.senting  the  shear  sustained  by  the  bar  is  taken  as 
an  average,  and  from  it  the  length  along  the  base 
of  the  diagram  is  found.  This  makes  the  shear  coming 
on  the  bar  somewhat  eccentric  and  the  stress  on  the 
bar  ■«'ill  be  correspondingly  increased.     The  error,  how- 
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ever,  will  depend  on  the  form  of  the  shear  diagram,  and 
in  the  majority  of  cases  will  be  negligible. 

However,  we  can  always  be  on  the  safe  side  if, 
instead  of  setting  out  the  length  equally  on  either  side 
of  the  perpendicular  from  the  |M)iiit  where  the  bar  cuts 
the  neutral  axis,  wv  set  the  length  Vu  to  the  left  and 
Vii  to  the  right  of  the  perjiendicular.  This  is,  of  course, 
when  the  center  line  of  the  beam  is  to  our  right. 

This  simi)le  correction  will  give  us  an  area  whose 
center  of  gravity  will  be  almost  on  the  perpendicular 
from  the  bar.  The  area  obtained  in  this  fa.shion  will 
represent  a  smaller  sliear  than  what  the  bar  can  stand, 
but  the  di.'<crepancy  is  very  small,  and  the  bar  will  be  all 
(he  safer. 

To  (in<l  with  mathematical  precision  the  area  repre- 
senting the  shear  sustained  by  a  bar  whose  center  of 
gravity  wouhl  be  on  the  perpendicular  corresponding 
1o  the  bar,  an  enormous  amount  of  time  would  be  con- 


sumed, altogether  out  of  proportion  with  the  result  ob- 
tained. 

The  metliod  adojited  by  the  writer  will  be  illustrated 
by  the  following  example: 

In  Fig.  3  we  have  a  beam  with  Ki  liars,  of  which  6 
are  to  be  bent  in  couples. 

From  the  table,  we  find  the  points  where  these  bars 
may  be  bent.  These  are  indicated  in  the  figure  by  the 
numbers  'I.  4  and  6. 

On  half  the  Iteam,  draw  the  triangle  abc  representing 
the  shear.  Along  ic,  measure  oti  he  equal  to  the  shear 
allowable  for  the  concrete  per  inch  length  of  the  l)eam. 
Draw  c/  parallel  to  ah.  The  trapezium  ahei  will  re])re- 
seiit  the  shear  taken  up  by  the  concrete. 

From  the  points  where  the  bars  cut  the  neutral  axis, 
draw  perpendiculars  to  that  axis,  meeting  the  line  at. 
The  length  of  these  perpendiculars  intercepted  by  the 
lines  ej  and  /c  divided  by  the  tension  allowed  for  each 
couple  of  bars,  will  give  the  length  to  be  measured  along 
the  line  /p. 

Taking  the  bars  Xo.  2,  the  perpendicular  will  repre- 
sent 800  lb.  If  the  bars  are  good  for  20,000  lb.,  then  the 
length  ]m  will  be  25  in.  Make  Ip.,  =  p.^ni.  The  area 
//•//((  will  represent  the  shear  taken  up  by  bars  Xo.  2. 

Repeat  the  process  for  the  other  bars  and  insert  stir- 
rups to  take  care  of  the  areas  not  taken  up  already  by 
the  bars. 

Two  Common  Faults  in   Detailing 
Windbracing 

By   II.   AnTHtR* 

\A'hile  designers  of  steel  structural  work  are  usually 
careful  in  determining  stresses  and  sections  of  the  mem- 
bers, they  rarely  specify  on  their  drawings  the  sizes  of 
connection  angles  and  other  details.  It  ha]>pens  often 
that  the  resulting  structures  are  considcral)ly  weakened 
because  smaller  connection  angles  are  jnit  in  than  the 
designer  would  have  approved  or  specified. 

The  details  are  usually  decided  on  in  the  drawing 
room  of  the  successfid  bidder.  The  detaiier  or  drafts- 
man naturally  has  the  interest  of  his  employer  first  in 
his  mind,  and  makes  the  connection  as  economical  as 
possii)le,  both  in  weight  and  in  fabricating  cost.  He 
never  thinks  of  using  an  angle  more  than  %-in.  thick, 
in  accordance  with  fixed  office-practice.  The  ( hecker  also 
is  not  likely  to  make  a  very  careful  study  of  the  details, 
liut  limits  himself  to  seeing  that  the  sizes  of  material  are 
as  specified  by  the  engini'cr's  drawing,  that  the  re<|uired 
number  of  rivets  are  jirovided,  ami  that  due  economy 
has  been  ob.>;erved  in  the  detailing.  He  knows  that  the 
engineer  sub.sequently  |)a.sses  on  the  ]>lans  and  a]>proves 
them  as  to  strength.  But  when  the  drawings  reach  the 
engineer  the  <letails  probai)ly  receive  cursory  exaniimi- 
lion,  the  engineer's  i)rincipal  enxiely  being  to  verify  the 
main  sections  of  the  nu-mbers. 

\  s))eci(ic  case  is  presented  by  the  details  at  the  foot 
of  the  kneebrace  dm.  Pig.  1,  shown  separately  by  snwdl 
sketch.  Here  the  connection  angles  u.^ed  are  ■l\4x'''^-in., 
with  a  gage  of  'lYj  '"•  '"  ''"•''i  ''">-'■  '''''"'  ""•"''•'"il  jiull  on 
the  pair  of  connection  angles  is  I.I.OOO  lb.:  the  two  angle 
legs  riveted  against  the  face  of  the  i-«dutnn  being  con- 
>idered  as  a  beam  fixed  at  the  ends,  the  moment  produced 
M^K  Cabin  rnn.  Stonrnn,   Polk  Co..  N    V. 
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((riitnil  loud  l.").()()0  11).,  sjiaii  5%  in.)  is  '/sX  l'>,<»"'X 
-,%.  or  about  l(t,0<'0  in.-lii.  If  the  all<)wal)lo  I'xtn-me- 
(ll)cr  stress  is  t.'(),(l()()  Hi.  \x'r  sq.in.,  the  %-'"•  'i"??  "f  *^'"' 
aiijiie  .-(Piild  take  a  moment  of  lOt/o  X  %'  X  20,()()0  ^  (j, 
or  abont  ;")(»()()  in. -II).  As  the  actual  moment  is  10,000 
in. -111.,  the  angle  is  dangerously  (ixcrstressed.  It  sli.iuld 
he  at  least    .^is-in.  thick. 

Similar   delicieiu-y    in   dclailing    is  often    found    at    the 
detail  at  the  top  of  the  column.      In   I''ig.    1,  for-  iii>tanee. 


2B.rx4x|:iO|l9^V°>.4-Fi||er» 

Fi(i.  1.  PoiiTAi,  FiiAMi';  .\xi>  Kx::i:iiiiA(  I-:  DirrAir. 

the  connection  of  the  portal  frame  to  tlu:  top  of  the  ri.icht- 
hand  column  is  subjected  to  a  pull  e(iual  to  the  stress  in 
he  less  the  horizontal  component  in  ed.  or  10,000  lb.  pidl, 
and  the  connection  angles  should  be  designed  so  thai 
they  will  be  safe  under  this  load. 

Another  point  of  neglect  is  found  in  connection  with 
the  members  fe  and  dm.  It  will  be  seen  from  the  stresses 
marked  in  Fig.  1  that  while  dm  has  a  stress  of  21,250  lb., 
the  stress  in  fe  is  T.OOO  lb.  les  •.  The  detailer,  who  has 
his  attention  fixed  on  the  object  of  keeping  the  weights 
down  as  low  as  po.ssible,  will  nse  two  angles  of  dilTerent 
sizes  for  the  two  members,  e.  g..  3x2i/^.\\4-iii-  angles  for 
the  lower  length  and  'iyox'ix'iy^^-in.  angles  for  the  upper 
length,  spliced  by  the  gusset-plate.  Nine  out  of  ten 
trusses  of  this  kind  show  compression  members  made  up 
in  the  way  described,  althought  good  construction  re- 
quires that  dm  and  fe  should  be  in  one  piece  extending 
from  the  foot  of  the  kneebrace  to  the  top  chord. 

It  will  be  recognized  at  once  that  the  two  members 
dm  and  fe  together  are  a  single  compression  member, 
and  that  if  they  are  made  in  two  lengths  with  the  thin 
flexible  gusset-plate  connecting  them  at  the  middle  the 
strut  will  simply  buckle  mit  at  the  gusset-plate  instead  of 
resisting  its  load.  When  this  happens,  the  entire  work  of 
(icpooj  b  b  _         b 


Fi({.  •>.  PoKT.^L   Stresses  When   Compression-    Knke- 
HRAci':  (tOks  Out  ot'  Sicrvick 

bracing  the  portal  is  thrown  on  the  tension  kneebrace. 
The  result  of  this  is  shown  by  the  stress  diagram  {Fig.2), 
from  which  it  appears  that  the  stresses  are  doubled  or 
more. 

Even  where  such  a  kneebrace  and  web  strut  is  called 
for  in  one  length,  the  detailer  will  invariably  break  it  at 
the  eenter  and  ship  the  kneebrace  loose,  for  ease  of  ship- 
ment and  erection.  The  erection  difficulty  will  be  elim- 
inated if  the  foot  of  the  kneebrace  is  kept  awav  from  the 


face  of  the  column  by  a  clearance  of  about  '/i-in.  This 
clearance  should  always  be  provided,  and  tlu'  kneebraces 
should  be  the  last  thing  riveted  up  in  the  entire  frame. 
The  MiMccuraiies  of  shop  and  erection  can  be  taken  up 
by  the  clearance  in  conjunction  with  a  number  of  thin 
lillers  behind  the  kneebrace  connection  angles.  How- 
evei',  the  total  thickness  of  fillers  should  always  be  kept 
scant  rathci-  than  full,  as  in  the  latter  ca.se  a  rise  of  tem- 
perature would  tend   lo  buckle  the  truss  out  of  its  plane. 


Range-finder  Stations  for  Forest  Fires'*' 

The  inability  of  a  dangi'r-Z(Uie  patrol  .vy.stem  to  locati 
fires  remote  from  the  ilanger  zones  suggested  the  erection 
of  lookout  and  signal  stations  on  the  hi;:hest  peak--.  10 
to  15  miles  apart.  To  locate  fires  definitely,  it  became 
necessary  to  devise  a  mechanical  range-tinder,  since  ex- 
perience proved  that  the  use  of  compass  and  protractor 
and  the  more  complicated  range-Mnder  efpiipment  in- 
troduces iniiuineiahle  eri'ors.  diu'  to  the  unskilled  labcir 
available  :ind  to  the  hurry  and  excitement  incident  lo 
discovery  of   lire. 


The  cost  of  uiiiterial  and  ei-cctiou  of  five  wooden  tow- 
ers, including  construction  of  roads  and  pack  trails,  sUib 
telephone  line,  and  equipment,  was  $'.iloO,  or  an  aver- 
age of  -$420  each.  The  net  cost  of  towers  and  range- 
finding  device  alone  was  not  over  $30()  each.  Steel  tow- 
ers 40  feet  high  can  ijc  erected  at  $400  each.  The  steel 
structures  would  be  more  economical,  and  there  is  net 
a  great  difference  in  first  cost.  However,  it  is  wel!  to 
consider  the  danger  from  electrical  storms,  which  would 
l)e  greatly  increased  by  the  use  of  steel,  a  danger  likely 
to  be  much  magnified  in  the  minds  of  the  class  of  people 
who  could  be  employed  as  temporary  fireguards. 

The  tower  proper  has  an  addition  12x12  ft.,  for  liv- 
ing quarters  for  the  fireguard,  who  is  required  to  re- 
nuiin  in  the  tower  day  ami  night  during  the  lire  season. 
It  was  possible  in  most  cases  to  employ  men  with  small 
families  for  the  lookout  work.  The  bottom  of  the  tower, 
which  is  also  12x12  ft.,  afforded  another  room  for  their 
use.  The  towers  were  from  20  to  :!o  ft.,  high,  according 
to  the  to])ographical  conditions. 

Tlie  roof  of  the  wooden  tower  is  a  truncated  pyramid 
and  of  the  steel  tower  a  truncated  cone,  to  furnish  a  flat 
upper  deck  approximately  5  ft.,  square.  This  deck  is 
rain  proof  and  made  accessible  by  a  hatchway  18x24  in. 
A  movable  ladder  leads  from  the  second  story  to  this 
opening. 

In  the  center  of  the  superstructure  a  25-ft.  revolving 
signal  mast  is  erected,  with  crossarm  and  halyards  for 
lowering  and  raising  lanterns,  the  different  positions  of 
which  constitute  a  series  of  predetermined  signals.  If 
this  mast  is  made  of  iron  pipe,  a  rod  may  be  extended 
through  it,  upon  which  is  mounted  a  vane  which  registers 
on  a  dial  over  the  watchman's  head  in  the  cupola  below. 
The  dial  is  laid  off  and  oriented  to  conform  to  the  points 


•Extracts  from  Bulletin  No.  113.  Forest  Service.  U.  S.  De- 
partment of  .\grriculture:  "Methods  and  -Apparatus  for  the 
Prevention  and  Control  of  Forest  Fires."  by  Daniel  W.  Adams, 
Forest  Examiner.  Copies  of  the  bulletin  may  be  procured 
from  the  Superintendent  of  Documents.  Government  Printing 
Office.    Washington.    D.    C. ;    price,    10c. 
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of  the  compass,  so  that  when  a  fire  is  sijjhted  he  may  de- 
termiue  the  bearing  of  the  prevailing  wind. 

The  Eaxge  Finder 

In  the  second  story  or  cupola  of  the  lookout  station 
there  is  a  sighting  hood  made  with  vertical  wires  2 1/0° 
apart,  set  around  the  outer  circumference.  These  wires  are 
numfbered  cloclns-ise  from  1  at  the  north,  toward  the  east, 
clear  around  to  1-14,  which  gives  the  360°  of  the  circle. 
The  wires  are  20  gage,  tightly  drawn.  It  was  found 
necessary  to  use  thumb  nuts  threaded  on  larger  wires,  to 
■which  the  small  wires  were  spliced,  so  that  they  could  be 
kept  taut  under  varying  atmospheric  conditions. 

In  the  center  of  the  sighting  hood  a  self-winding  plumb 
bob  is  suspended ;  this  is  drawn  down  when  a  fire  is  sighted 
and  the  number  of  the  wire  in  line  between  the  plumb  lino 
and  the  smoke  is  noted. 

These  signal  stations  are  connected  both  by  telephone 
and  signal  apparatus.  The  guard  who  first  sights  the  fire 
asks  the  ne.xt  nearest  signal  station  for  the  number  of  the 
wire  in  line  with  the  smoke  from  his  tower.  Then  by 
glancing  at  a  map  upon  which  the  lines  from  the  wires  are 
projected  each  guard  would  instantly  note  the  exact  loca- 
tion of  the  fire  by  following  the  numbered  lines  to  their 
intersection.  The  lines  correspond  to  the  lines  of  sight 
through  the  plumb  line  to  the  circle  of  wires  in 
the  sighting  hoods.  The  sighting  hood  is  equipped  with  a 
high-back  swivel  chair,  somewhat  of  the  nature  of  a  box 
with  an  open  side.  This  protects  the  watchman,  and  af- 
fords a  shelter  for  ipaps  at  his  right  and  a  place  to  secure 
a  telephone  at  his  left. 

Portable  R.\nge-Fixder  Station 

In  addition  to  the  wire-cage  device,  a  portable  instru- 
ment for  range  finding  lias  been  designed.  The  base  of 
this  instrument  is  set  oiF  into  180  divisions,  2°  apart,  in- 
stead of  the  144  vertical  wires  in  the  first-described  ap- 
paratus. This  gives  a  somewhat  finer  subdivision  of  the 
field,  and  it  has  the  further  advantage  of  a  mounted 
telescope  with  powerful  lens,  which  will  result  in  a  better 
determination  of  the  location  and  size  of  the  fire.  On  top 
of  the  telescope  barrel  there  are  front  and  rear  sights 
(similar  to  those  of  a  rifle)  to  be  used  when  it  is  too 
smoky  or  dark  to  use  the  lens. 

A  pointer  in  line  with  the  long  axis  of  the  telescope 
registers  in  numbered  indentations  on  the  base  of  the 
supporting  plate.  When  a  fire  is  sighted,  the  telescope  is 
focused  upon  it,  and  the  number  read  at  the  pointer  cor- 
responds to  a  deflection  line  on  the  ba.se  map  of  the  forest. 
As  with  the  wire  finder,  the  intersection  of  these  lines  can 
be  determined  by  the  next  nearest  signalman  making  a 
similar  reading.  The  base  plate  has  spirit  tul)es  and  level- 
ing screws  so  that  it  may  be  adjusted  to  any  surface  and 
brought  to  a  level. 

This  base  plate  enables  tlic  apparat\is  to  Ik-  set  up  on 
anv  form  of  tower  or,  indeed,  on  a  mountain  top  where 
there  is  no  tower,  provided  there  is  an  unol)^;tructed  view 
on  all  sides.  In  such  a  ca.se  it  is  sufficient  to  have  a  rough 
foundation  of  logs  suppt»rting  a  flattened  log  u])on  which 
the  instrument  may  be  fastened  by  lag  screws. 

'A'here  it  is  necessary  to  erect  towers  for  this  apparatus, 
light  wind-mill  towers  would  be  sufficient.  Such  towers 
are  light,  and  come  in  detached  sections  which  could  be 
packed  to  the  tower  site  without  having  to  construct 
Bpecial  roads  and  trails.    The  sites  of  the  towers  must  be 


predetermined,  and  triangulation  maps  made  to  conform 
to  these  sites.  The  cost  of  the  windmill  towers  is  approxi- 
mately $30  to  $.50  at  points  of  manufacture. 

The  appro.vimate  cost  of  the  range-finding  instrument 
complete  is  $75.  Allowing  $40  for  the  tower,  $10  for 
transportation,  and  $25  for  installation,  the  total  cost  is 
only  $150.  With  this  apparatus  it  is  not  necessary  to 
orient  the  tower  or  foundation  to  conform  to  the  public- 
land  surveys,  since  the  instrument  itself  can  be  shifted. 

This  range-finder  is  suitable  for  cheap  and  improvised 
installation,  and  the  telescope  gives  it  a  sidfit-ient  accuracy. 
Yet,  where  an  established  protection  is  desired  the  perma- 
nent tower  station  previously  described  should  be  used. 
This  is  especially  true  because  it  provides  living  quarters 
for  the  watchman,  and  a  sheltered  position  from  which  to 
keep  watch  and  make  observations. 

Fractional  Wage  Diagram 

Diagrams  like  the  one  shown  in  reduced  size  herewith 
have  been  made  by  Russell  H.  Peck*,  Palmerton,  Penn., 
for  quickly  finding  part-day  payment  based  on  a  fixed 
day  rate.  The  pay  can  be  read  correct  to  a  cent.  The 
original  of  the  illustration  was  drawn  on  a  standard 
sheet  of  cross-section  paper  (about  8I/2XII  iu-)  in  milli- 
meter ruling,  and,  the  height  of  the  sheet  being  taken  as 
$3,  a  height  of  1  mm.  (V-.-s  in-)  represents  1  cent. 
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Rates 

jii   8UjxIl-ln.  cro88-si'c-tloii   iiiipi-r.   reads 

The  diagram  sliown  covers  various  day-rates  with  an 
H-hr.  day.  A  similar  diagram  woulii  be  drawn  for  a 
10-hr.  working  day,  etc. 

The  diagram  is  extended  to  15  hr.  using  the  same  rate 
as  for  the  regular  day.  If  a  special  rate  for  overt i me  is 
to  be  used,  it  laii  be  handled  just  as  reailily  by  drawing 
the  diagonal  lines  as  broken  lines  (with  the  ujipcr  part 
of  different  slope  from  the  lower  jiart. ) 

•EnKlneer   for   Ihi-    I'lilmcr   Ijmd    &    Wutcr   Co. 
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A  Frog-angle  Triangle  for  Plotting 
Turnouts 

Hv  W.  W.  (liaiiKi;* 

A  very  convt'iiii'iit  ilovice  for  plottiiij(  fros;  aiifiles,  in 
liiyinj,'  out  railway  turnouts,  and  one  wiiieli  lias  for  some 
time  proved  a  great  time-saver  to  the  writer,  is  shown  in 
Fi<r.  1.  Any  draftsman  can  easily  make  a  "frof^-anfjie 
triangle"  by  simply  placing  lines  on  it  which  make  angles 
with  the  edge  equal  to  the  various  frog  angles.  The  frog 
number  is  determined  by  the  length    in   feet   from   the 


Fio.  1.  TiiiANGLE  Graduated  for  Frog  Anglics  and 
Used  for  Plotting  Turnouts 


Fig.  2.  Method  of  Plotting  a  Turnout  with  a 
Protractor 


Fig.  3.  Method  of  Plotting  a  Turnout  with  a 
Graduated  Frog-angle  Triangle 

point  to  a  place  where  the  spread  is  1  ft.  Or,  mathemati- 
cally, it  is  half  of  the  cotangent  of  half  the  frog  angle. 
For  instance,  a  No.  8  frog  angle  would  be  the  angle  at 
the  vertex  of  an  isosceles  triangle  8  ft.  high  with  a  1-ft. 
base.  The  frog  numbers  and  their  respective  angles  are 
given  in  the  accompanying  table. 

These   angles   for   the    various   numbers   of   frogs    are 
easily  plotted  on  the  triangle   with  a  soft  pencil,  after 

•Office    of   Engineer    of    Maintenance    of    Way,    Kentucky    & 
Indiana  Terminal  R.R..  Louisville,  Ky. 


which  the  lines  may  be  scratched  in  with  the  aid  of  aii- 
oihcr  triangle  and  [irick  point.  The  lines  should  be  iiuide 
fniiri  both  edges,  so  that  right-hand  and  left-hanrl  frogs 
may  be  jilotted  without  turning  the  triangle  over,  thus 
always  kee[)iiig  the  graduations  iie.vt  to  the  paper  that 
they  may  coincide  perfectly  with  the  line  the  angle  is 
being  plotted  from.  Figures  designating  the  frog  number 
for  each  angle  should  be  l)ut  on  the  opposite  side  of  tlie 
triangle  from  that  on  which  the  lines  are  drawn,  or  they 
may  be  stamjx'd  backward  on  the  same  side  as  tlie  lines. 
In  scratching  the  lines,  they  should  be  made  by  a  light 
pressure  and  gone  over  several  times,  so  as  to  avoid  the 
slipping  of  either  triangle. 

Fig.  2  shows  the  ordinary  method  of  jilotting  thr-  center 
line  of  turnouts  through  frogs,  and  Fig.  '.i  the  method  by 
use  of  the  frog-angle  triangle.  The  respective  metliods 
are  described  below: 

1.  Plotting  Frog  Angle  with  Protractor  (Fig.  2)  — 
The  heavy  line  .\'-A'  represents  the  center  line  of  the 
main  track,  and  a  No.  8  frog  (angle  7°  9'  10")  is  to  be 
located  at  .1.  Plot  the  center  line  of  turnout  through 
this  frog.  From  jioint  .1,  measure  a  distance  of  4  ft.  HYn 
in.  at  right  angles  to  A'- A',  locating  point  B,  which  is  in 
the  center  line  of  the  turnout  and  directly  opposite  the 
frog  point.  Place  the  triangle  ('  with  its  edge  on  the 
center  line  A'-A'.  as  shown  by  the  dotted  lines.  Holding 
the  triangle  D  firmly  against  it,  slide  the  triangle  C  to 
bring  its  upper  edge  against  the  point  B,  as  shown  by 
the  full  lines.  Then  draw  a  line  through  B,  as  Z-Z. 
Place  the  protractor  E  on  the  line  Z-Z,  and  plot  point  F 
at  the  desired  angle  (7°  9'  10").  Place  one  of  the  tri- 
angles at  G.  as  shown  by  the  dash  lines,  with  its  edge 
touching  points  B  and  F,  and  through  these  points  draw 
the  line  Y-Y,  which  is  the  desired  center  line  of  the 
turnout  with  frog  at  A. 

2.  Plotting  Frog  Angle  with  Frog-angle  Triangle 
(Fig.  3) — With  the  conditions  as  above,  place  the  gradu- 
ated frog-angle  triangle  C  so  that  its  line  S  (for  Xo.  8 
frog)  coincides  with  the  main-track  center  line  A'-A',  as 
indicated  by  the  dotted  lines.  Place  the  triangle  D 
against  it.  Holding  this  firmly,  slide  the  graduated  tri- 
angle ('  so  as  to  bring  its  upper  edge  against  the  point  B 
(previously  plotted  at  4  ft.  81/4  in.  from  the  designated 
position  of  frog-point  at  A).  Draw  a  line  through  ])oint 
B,  as  Y-Y,  and  this  will  be  the  desired  center  line  of  the 
turnout  with  frog  ai;  .4. 


Cost  of  Erecting  a  Steel  Bridge 

The  adequacy  of  the  cost  figures  for  erection  of  a 
three-span  railway  bridge  given  by  M.  A.  0.  Stilson  (our 
issue  of  Feb.  20,  p.  362)  is  questioned  by  Frederick 
Tench  (Terry  &  Tench  Co.,  Inc.,  Grand  Central  Ter- 
minal, Xew  York  City),  who  says: 

A  glance  at  his  cost  list  simply  shows  labor  and  a  small  per- 
centage charged  in  for  certain  items  of  plant,  without  pro- 
vision for  tools,  fltting-up  bolts,  coal,  liability  insurance,  over- 
head charges,  freight  and  traveling  expenses,  which  naturally 
have  got  to  come  in  in  figuring  up  accurate  costs. 

The  rate  of  wages  specified  is  $3  a  day  for  bridge  men;  this 
rate  has  not  been  in  existence  for  15  years,  and  the  present  rate 
is  So  per  day  in  New  Yorlf  and  vicinity  and  in  other  locations 
throughout  the  country,  while  foremen's  rates  run  very  much 
higher   than   are   listed. 

In  reply  Mr.  Stilson  says  that  the  various  general- 
expen.se  items  not  included  in  his  list,  while  adding  to 
the  total,  would  not  materially  increase  the  cost  per  ton. 
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He  states  that  the  job  was  done  8  years  ago.  The  article 
gave  the  working  time  for  the  different  operations,  ami 
from  this  the  cost  for  any  particular  wage  schedule  can 
be  figured.  Mr.  Stilson  discusses  the  several  points  as 
follow.s: 

The  item  of  fltting-up  bolts  chargeable  to  the  job  would 
hardly  sho-w  in  the  tonnage  price.  Very  few  bolts  were  stripped 
or  lost  overboard  and  the  tools  lost  in  this  way  amounted  to  so 
little  as  to  be  immaterial  The  item  of  insurance  is  handled  in 
different  ways:  I  am  Ignorant  of  the  method  used  in  this  case, 
as  I  am  also  in  regard  to  what  treatment  was  given  the  acci- 
dental drowning  of  the  night  watchman  preceding  the  tamper- 
ing with  some  of  the  scaffolding.  In  regard  to  coal,  no  forced 
draft  being  used  in  an  eight-hour  day.  the  amount  (for  the  two 
boilers  a  little  over  a  ton  per  day,  or  for  three  weeks  20  tons, 
at  $3.7.5  is  $7.5)  also  changes  the  ton  price  but  little. 

The  value  of  such  a  record  of  cost  as  was  given  lies  as  much 
in  knowing  the  discrepancies  of  it  as  compared  to  another 
piece  of  work  under  consideration  for  estimate  as  in  using  it 
absolutely  as  a  basis  of  cost.  The  fact  that  this  piece  of  work 
has  been  in  service  about  eight  years  seems  to  me  simply  to 
emphasize  the  need  of  applying  present  rates  to  it  as  to  a  for- 
mula. 

The  difference  of  opinion  really  revolves  itself  to  the  wage 
question,  and  I  am  sure  an  experienced  erector  will  not  con- 
sider $8  a  day  a  low  wage  for  superintendence.  He  will  perhaps 
see  in  it  some  explanation  of  the  lowness  of  the  other  scales. 
due  to  the  man's  efficiency  in  handling  any  class  of  men.  I 
know  of  work  at  present  being  done  under  $5  a  day.  and  also 
that  were  the  gangs  economically  built  up  around  an  experi- 
enced nucleus  (bull  gang  also  considered)  as  were  the  gangs  on 
this  work,  the  average  rate  of  wages  paid  would  scale  down  con- 
siderably. Further,  the  remark  on  wages  explains  no  doubt 
why  this  bridge  was  erected  by  this  organization  and  not  by  the 
company  fabricating  the  steelwork.  A  glance  at  the  last 
paragraph,  giving  the  number  of  days  in  which  the  erection 
was  completed,  will  perhaps  tell  more  to  the  experienced  man  as 
to  the  evident  low  cost  (i  e..  efficiency)  than  a  comparison  of 
wage  schedules.     It  was  undoubtedly  a  well-handled  job. 

As  to  traveling  expenses  it  happens  that  this  same  organiza- 
tion did  considerable  erecting  within  a  short  radius,  so  that  this 
item  was  also  small. 

C.  S.  Davis  (Consulting  T*]i)gineer.  Spitzer  Jildg..  To- 
ledo, 0.)  makes  remarks  similar  to  those  of  Mr.  Tench 
as  to  omi.ssion  of  various  o.\])enses  and  use  of  low  wage 
rates,  though  he  does  not  go  as  high  as  Mr.  Tench's  $5 
per  day.  He  makes  the  following  summary  of  cost  data 
for  the  job  in  question,  using  hours  per  ton  as  unit  for 
labor : 

Taking  the  figures,  as  I  understand  them,  given  by  Mr.  Stil- 
son, I  would  analyze  the  cost  as  follows: 


COST  OF  ERECTING  A  THREE-.SPAN  DOIBI.K 

TRACK   RAILWAY 

BRIDGE,  WEIGHT  1761  TON.'* 

(1)  Transportation  of  men  and  tools  (nol  (fivcn),  nay.  . 

$.W)               $300 

(2)  Falsework: 

I.umbor.  40  M.  ft.  B.M.  at  t:V> 

1200 

R  M   ft    B.M   at  $2.5. 

1.5fl 

Pilinit 

390 

(3)  Traveler: 

Lumber.  10  M.  ft.  B.M.  at  $35. 
3  M.  ft.  B.M.at$2.<). 

Hardware 


<4}    Labor  or  payroll  (all  tinir  fiifiin*d  on  ba^iw  of  8-hr.  (ia> 
(a  I  Plar-inK  tooU 

Foreman,  1  man  4  d. .    . 

Labor,  12  men  4  d. . 
(b)  Traveler 

Foreman,  1  man  4  d 

Labor,  6  men  4  d 
(rt  KrectinK  falsework: 

Foreman.  I  roan  4  d. . .  . 

KnKineman,  1  man  4  d. 

f^bor.  4  men  4  d. . . 

Foreman,  1  man  8  d 

I^abor.  S  men  8  d, 
id»  Kr*TtinK  traveler 

Foreman.  1  man  ti,5  d 

Kngincman.  1  man  A. A  d. 

Ijibor.  4  men  0,5  d 
.••I  rnlonding: 

F'>r«-man.  I  mnn  18  d  . 

Knidneman.  1  man  18  rl. 

I^brji',  8  men  18  d 

iU  Hrf-etinff  three  npann  (amy  thrm  timeii  «pan  No   '.it 

Hupfrint«;ndent,  .3x30  d 

Foreman,  3x38  d 

Kncinemnn,  3x43  d 

l^bnr,  3x832  d 


114  hr 
144  hr 
11/12  hr 


720  hr. 

IU2hr. 

1.032  hr. 

Ift.WiK  hr. 


SUMMARY  OF  LABOR 

Superintendent 720  hr.  or    U.41  hr.  per  ton 

Foreman.  .     .  1,268  hr.  or    0.72  hr.  jkt  ton 

Engineman.  -  1,260  hr.  or    0.72  hr.  p>er  ton 

Labor.  . .  22.544  hr.  or  12.8    hr.  per  ton 

A  contractor,  with  the  above  iaformation  at  hand,  and  with  labor  at  a  wage 
more  in  keeping  with  present  practice,  would  estimate  a  bidding  price  about  as 

COST  ESTIMATE 

Transportation 

Falsework 

Traveler ...  

Labor: 

Superintendent 0  41  hr.  at  $1  25 . . . 

Foreman .  .   0  72  hr.  at  $0 .  75 . . . 

Engineman .   0 .  72  hr.  at  $0  60 . . 

Labor 12  8  hr.  at  $0  50.. 


$300  or  $0  17  per  ton 
1740  or  0  99  per  ton 
470  or    1   43  per  ton 


Total  labor  pay  roll 

Liability  insurance  [varies,  say  G%  of  payrolll. 

Sundr>*  expenses,  say  10%  pay  roll 

Overhead  expense,  say  10%  pay  roll 


Total  cost  per  ton. 
Add  for  profit  I07c   - 


Contractor's  bidding  price  per  ton.  .  .  $12.50 

In  making  the  analysis  above,  it  was  necessary  to  estimate  the  number  ol 
hours  erecting  traveler  from  the  labor  cost  which  was  given.  The  scale  of  wages 
used  in  making  the  estimate  of  cost  was  taken  at  random,  but  approximately 
near  what  a  contractor  would  have  to  pay  for  this  kind  of  work. 


N  O  T  E  vS 


.\  Cheap  Koil-bendinK  .Machine — The  following;  sketch  ami 
description  of  a  cheap  home-made  machine  for  bending  steel 
rods,  which  has  been  found  satisfactory  for  use  with  bars 
up  to  ?i  in.  diameter  is  sent  by  Clark  F.  Towers.  Ossinlne. 
N.  Y.  The  apparatu.s  may  be  fastened  to  any  heavy  bench 
and   its  cost  complete   would  be  about   $2.50. 

Its  structural  details  are  shown  clearly  in  the  accompany- 
ing cut.  A  6x6xM;-in.  steel  pivot  plate  with  a  1-in.  diameter 
steel     pin     riveted     in     its     center     is    bolted     onto     the     bench 


'Bench 


,.BKkPhit.'"'"3''^!' 

i /2'  / -Vi   ft; 


^^Solh 


E  I  eva  tior 


V\.\s  AM)   Ki,i:v.\ri(iN  of  an   Improvised  Bi;\i)iN(i 

M.vciiiNi:  Foi!  S'ii:i:i,  Hods  vv  to  %  In. 

I)iAMi:ii:i; 

flush  with  the  top  and  sides.  The  pin  extends  up  about  4  In. 
from  the  face  of  the  pivot  plate.  The  forked  lever  is 
forKed  from  2x%-in.  steel,  is  about  33  in.  long  and  has  Us 
handle  end  drawn  out  to  take  a  pipe  handle.  Another  1-ln. 
diameter  steel  pin  is  riveted  to  the  bottom  prong  and  pro- 
jects up  through  the  top  prong,  and  both  prongs  are  bored 
out  to  fit  over  the  flrat-mentloned  pin.  -\  hinge  plHte 
of  2x%-in.  steel  is  bored  near  the  outer  end  to  receive  the 
same  pin  and  the  innei-  end  Is  screwed  to  a  wooden  riser  on 
the  bench.  Removable  steel  back  plates  of  2x%-ln.  steel  I 
ft.    long  complete   the  equipment. 

In  the  Aug.  26,  1909.  and  the  .Sept.  28.  1911,  Issues  of  "Knttl- 
liiering  News"  there  were  Illustrations  of  two  other  forms  of 
iiid-bendlMK  machines  both  of  which  differed  from  the  one 
above  described  In  having  line  contact  between  dies  and  rod 
insti-ad  of  the  point  contact  of  the  above  apparntiis.  The 
•  iirller  Issue  describes  a  bending  machine,  ratchet  operated, 
which  method  seems  to  be  more  convenient  for  heavy  work 
Ihiin   the  simple  lever. 

Drray  nt  Wnndrn  PIlea  In  Tldmater  was  examined  by  the 
Pru.s.xlan  ICoyal  Materlalprilfungs.imt  In  the  case  of  n  sheet- 
pile  wall  111  the  WeSiT  Klvtr  The  piles  were  In  place  nine 
.vear.H.  Thi-  mi'.iii  tid.-  range  was  from  —  2.3  ft.  to  t  )i.2  ft. 
There  was  marked  decay  around  Kl.  0.  The  lower  limit  of 
decay  was  found  to  lie  between  — l.B  and  — 8  ft.  flamplea 
cut  at  various  points  between  — 6.5  ft.  and  0  showed  a  regular 
decrease  of  crushing  strength  as  zero  elevation  was  ap- 
proached. fFiom  1911  annual  report  of  the  Materlalprllf iinits- 
amt.    (!rosH-l,lihlerfelde    \\esl.    Oermnny], 
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AiKilliiT  ilr<ik<-ii-lln<-  Coliiinu-formiiln — Tlit'  tlirei'-Mumiunt 
ri.liimn-fiiiimilii  us.mI  In  th.'  luw  Htiuituial  spccincatlon  of 
Ihi'  AmorU'iui  BrlilKi'  C"-  ("in-  i.sHiU'  iif  Pi'b.  20,  UIIH,  p.  .IfiS). 
l>]'t]iKs  a  proposal  for  a  threo-si'i^mi'iil  formula  of  dllTiTiiii 
..ulllno  from  K.  B.  La  Salle,  159  Harrison  St..  Uatavla.  Ill 
Taking  tin-  plate-and-anKle  column  tests  muiie  at  Watertnwii 
Arsenal  and  reported  In  "EnKlneeringr  News."  Aur.  26,  lIKiii. 
ami  llttlns:  a  series  of  straight  lines  to  the  results,  lie  ded  i  - 
mined  the  followinK  vertex-points:  35,000  for  lennth  equal  to 
25  r:  33,000  for  length  equal  to  50  r:  30,000  for  length  equal 
to  125  r  (these  three  values  being  the  same  for  liat-end  and 
pin-end  columns);  and,  for  length  equal  to  175  r,  the  value  of 
25.000  for  Hat-end  and  20,000  for  pin-end  eolumns.  The  three 
lines  joining  these  four  points  represent  the  ultimate 
strength,      Thi'y    are    represented    by    the    following    formulas: 


to  50. 


>•(;-") 


(.'-•») 


(--■=.) 


30.000  —  2011    ( 12.")  ) 


( pin  ends) 

Assuming  that  this  series  of  lines  truly  ri'piesents  the 
ultimate  strength  of  such  columns,  Mr.  La  Salle  compares  the 
working  values  given  by  the  new  American  Bridge  Co.  three- 
Sfgment  formula  and  the  straight-line  formula  of  the  Ameri- 
can Railway  Engineering  Association  with  his  line  of  ulti- 
mate strengths,  and  determines  the  factor  of  safety  whicii 
the  other  two  formulas  give.  He  finds  the  following  factors: 
For  the  A.  R.  E.  formula,  from  2.45  for  the  shortest  columns 
up  to  6.67  for  the  longest  columns.  For  the  A.  B.  Co.  for- 
mula, from  about  2.50  foi"  short  columns  up  to  5. 88  for  very 
long    columns.      He    concludes: 

I  believe  that  an  actual  safety  factor  of  3  is  the  least  that 
should  be  used  for  work  of  any  importance;  also  that  for- 
mulas should  be  used  which  do  not  cut  off  too  fast  as  the 
length   increases,    since    this    is    wasteful    of   material. 

This  conclusion  involves  two  doubtful  points:  (1)  The 
iiuestion  whether  Mr.  La  Salle's  line  does  represent  the  actual 
ultimate  strength  of  columns,  and  (2)  the  question  whether 
columns  should  be  designed  with  a  uniform  factor  of  safety, 
or  whether  a  different  factor  should  be  used  for  long  columns 
from  that  used  for  short  columns.  His  line  is  concededly 
based  on  a  single  small  series  of  tests,  while  most  column 
formulas  used  in  practice  are  .supposed  to  be  based  on  com- 
parisons covering  nearly  all  aVL'.ilablc  column-test   records. 

Relative  Ante  of  lAnvK  on  Uruwinex — In  a  lawsuit  against 
C.  A.  P.  Turner  (Minneapolis.  Minn.),  some  time  ago,  the 
authenticity  of  a  drawing  was  questioned,  the  charge  being- 
made  that  some  of  the  drawing  had  been  added  after  the 
original  date.  It  therefore  became  necessary  to  determine, 
if  possible,  whether  certain  lines  of  the  drawing  had  been 
drawn  before  or  after  others.  Prof.  A.  Zeleny,  of  the  Phy- 
sics Department,  University  of  Minnesota,  studied  the  matter 
for  Mr.  Turner.  It  was  found  that  microscopic  examination 
gave  pretty  clear  information  on  the  order  of  production  of 
intersecting  lines.  While  the  case  finally  did  not  depend  on 
the  microscopic  procf.  the  results  of  the  study  as  reported 
b.\     Mr.    Turner    are    given    below: 

Placing  the  drawing  under  a  higli-power  microscope, 
magnifying  the  lines  to  about  %  in.  width,  the  thickness 
of   the   ink    layers    showed    up    clearly,    together    with    cracl<s 


which  liad  developed  In  drying.  Where  on.-  line  was  drawn 
subsequent  to  the  other,  the  new  Ink  ill  the  later  line  had 
nUed  all  cracks  In  the  older  line  and  softened  up  the  oliler 
ink;  then  as  the  two  layers  dried  together,  new  cracks  had 
d.  \  eloped,  continuing  Into  the  area  of  the  new  line  be- 
yond the  lntersi'<tlon  with  the  old;  this  revealed  specifically 
llie  order  of  the  drawing,  even  where  the  Ink  used  was 
soMHwhat    thin    and    the    line    of    demarcation    Indistinct, 

Subsequent  to  this  examination,  the  original  drawing  in 
question  was  lost.  There  remained  as  evidence  only  blue- 
prints from  It,  a  bromide  negative,  and  a  14xl7-ln.  photo- 
graphic negative.  Some  indications  were  found  on  the  blue- 
print to  Indicate  with  certainty  the  order  In  which  the  lines 
were  drawn  on  the  original.  By  throwing  light  up  through 
the  bromide  print  and  enlarging,  but  without  using  high 
magnifyins  power,  the  majority  of  Intersections  showed  the 
relative  order  of  drawing  In  the  line.  The  photographic 
negative  was  clearer  than  the  bromide.  All  uncertainty, 
however,  it  Is  believed,  can  be  removed  in  such  cases.  If  the 
original    tracing   Is   placed    under   the   microscope. 

While  the  above  statement  does  not  touch  a  number  of 
questions  involved  in  such  an  examination  (e.g.,  what  dif- 
ference in  age  of  the  lines  is  necessary  to  give  distinct  in- 
dications), the  method  can  be  tried  on  known  test  samples 
by  anyone  who  has  occasion  to  use  it.  If  the  subject  has 
been  studied  by  others  and  definite  conclusions  obtained  we 
shall    b<'    glad    to    learn    of    the    results. 

When    the    FroMt    In    on    the    Trannlt.      lOxtra-heavy    winter 
conditions    affect    instriiments    as    well    as    men.      The    transit 
shown    by    the   adjoining    picture   appears    to    be   badly    frost- 
bitten.    It  Is  a  Keuffel  &  Esser 
transit.      P.   W.   .Jones,   of  Den- 
ver,  Colo.,  infoi'ms  the  makers 
that    the   instrument   had    been 
left    untouched    in    a    blowing 
frost  for  half  an  hour  at  11,600 
ft.   elevation.      Some   ovei-haul- 
ing      was      probably      required 
after    the    transit    was    thawed 
out. 

The    .tiennlne    of    Theodolite 

— As  the  term  "theodolite"  is 
used  by  makers  of  surveying 
instruments,  its  meaning  is 
rather  indefinite.  The  distinc- 
tion prevailing  between  the- 
odolite and  transit  at  one 
time,  namely  that  the  teles- 
cope of  the  theodolite  could 
not  be  reversed  through  the 
standards,  no  longer  holds. 
Dictionaries  (which  are  al- 
ways behind  technical  practice 
in  special  terminology)  do  not 
agree  on  the  distinction  be- 
tween transit  and  theodolite. 
One  maker  of  surveyors'  in- 
struments writes: 

"We     have    used     the     word 
'tlieodolite'  to  distinguish  betwe 
standard    construction." 

This   does    not   agree,    howev 
makers,    who   apply    the    term    "transit"    to    l_I-standard    instru- 
ments  as   well   as   to   those   of  the   older   form    of   construction. 

\  Rendahle  »i4th  (irniliiation — The  scale  graduation  shown 
in  the  halftone  below  is  a  new  and  very  convenient  ar- 
rangement of  graduation  which  permits  of  getting  dimen- 
sions to  '/,„  of  an  inch  with  a  scale  having  only  sixteen  lines 
to  the  inch.  How  this  is  accomplished  can  be  seen  at  once 
from  the  cut.  The  face  of  the  rule  shown  has  along  one 
Jdge  a  scale  whose  graduations  are  on  the  points  correspond- 
ing   to    V«,    Vim.    Vm.    etc.,    and    along    the    other    edge    a    scale 
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correspon  Jing  to  '/s,.  "/m,  "/m.  etc.  The  even  sixty-fourths 
appear  on  the  other  face  of  the  rule  in  the  shape  of  a  16th 
scale  and  a  32ds  scale  of  ordinary  arrangement.  The  scale 
shown  is  the  "Allen  Improved  Scale."  made  by  the  Lufkin 
Rule   Co.,   Saginaw,   Mich. 

BDcklinK  in  «'eb8  of  Beams — The  following  derivation  of 
a  formula  for  the  buckling  tendency  of  the  web  of  a  steel 
beam  is  given  by  W.  W.  Pearse  (of  Radley  Steel  Constr.  Co., 
New  York  City).  He  compares  his  formula  with  the  results 
of  several  tests  and  finds  a  surprisingly  close  agreement.  The 
form  of  the  formula  is  like  that  of  the  Gordon  column  for- 
mula, but  the  method  of  derivation  fixes  the  constants  in  this 
formula,  as  follows: 

The  end  shear  on  the  beam  is  regarded  as  being  absorbed 
wholly  by  that  part  of  the  web  lying  between  the  flanges, 
this  being  also  the  unsupported  depth  of  web.  Taking  a 
length  of  the  web  equal  to  this  unsupported  depth,  the  longi- 
tudinal shears  at  the  upper  and  lower  edges  must  equal  the 
vertical  shear.  While  all  these  shears  are  distributed  along 
the  edges  of  the  web  section  to  which  they  are  applied,  they 
may  for  tlie  present  purpose  be  taken  as  concentrated  at 
the  middle  points,  and  each  resolved  into  two  diagonal 
components  as  shown  in  the  sketch  Fig.  1.  herewith. 
It  will  be  seen  that  the  components  w  act  as  com- 
pressive forces  on  this  piece  of  web,  while  the  components 
w'  are  tensile  forces.  To  a  certain  extent  the  tensile  forces 
would  probably  help  to  stay  the  web  against  the  buckling 
action  of  the  forces  w,   but   it  will  be.  safer  to   consider   only 
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Fig.  1 


the  resistance  of  the  unstayed  web  to  the  compressive 
forces.  The  total  compression  on  the  piece  is  2w,  and, 
comparing  this  with  the  end  shear  R,  it  will  be  seen  that  2w 
l£  equal  to  the  Rl/~2.  Dividing  the  web  (Fig.  2)  into  strips 
parallel  to  the  line  of  action  of  the  compressive  forces  w, 
It  appears  that  all  these  strips  must  be  buckled  if  any  of 
them  is  to  fail,  or  in  other  words,  the  resistances  of  all  the 
strips  add  together  in  making  the  total  resistance  to  the 
buckling  forces.  These  strips  all  differ  in  length,  but  the 
average  length  may  be  taken  as  half  the  diagonal  of  the 
web  section,  or  MHV  2.  The  middle  cross-sectional  area  of 
the  column  is  equal  to  the  length  of  the  diagonal  times  the 
web    thickness    t,    or    A  =  tHi/  2,    and    the    compression    per 


R 


The    column    formula   Is 


square   Inch    is   equal    to  -r-   -   h  ,■ 

taken    from    Merriman'a    "Mechanics    of    Materials,"    1894    edi- 
tion,  page    132,   as   follows: 


1  + 


Sc 


iir»  E  r» 


The  factor  m  is  equal  to  4  in  the  present  case,  corres- 
ponding to  fixed  ends.  From  I'rof.  E.  Marburg's  tests  of  1- 
beams,  reported  in  "Engineering  News."  Aug.  12.  1909,  Mr. 
Pearse  takes  the  following  values  for  beams  15  in.  deep  and 
less:  E  =  26,900,000  (average);  Sc  =  46,100  (average).  With 
these    values   substituted,    the    equation    gives 

n  =    '"'■'0"  H  ' 


which  Is  the  value  of  the  end  reaction  that  will  buckle  the 
web  In  I-beams  15  In.  or  less  In  depth.  For  24-in.  and  30-ln. 
I-beams  he  concludes  that  Marburg's  tests  iiuthorize  the 
values  E  =  25.300,000;  .Sc  -  32.000;  which  make  the  end  shear 
formula 

_        32.(X)0  H  t 

^  5.'i0()  l» 

Some  tests  htp  priven  In  the  Bethlehem  .Steel  Co.'s  large 
handbook  (1907),  page  88.  For  Ki-ln.  l-bium«  with  web  0.13 
In,  thick  and  H  =  66. Bt.  the  limiting  end  shear  was  24,750 
and  24.300,  or  average  24,525.  The  formula  above  quoted 
(the    first    of    the    two)    gives    H  —  24,670. 

Tests    of   8-ln.    I-beams    with    web    thickness    0.126    In.   and 


H  =  54. 6t    showed    a    limiting    end    shear    of    22,900    and    21,850, 
aveiage  22,375.     The  formula  gives  R  =  22,300. 

Tests  for  6-in.  I-beania  gave  22,650  and  22,900.  The  form- 
ula   gives    21.'i00. 

.\  Test  for  the  Proper  Degree  of  Concrete  3Ilxing  was  pro- 
posed by  J.  F.  Owens  in  a  paper  before  the  Concrete  Institute 
of  London  on  Jan.  30.  1913.  In  this  test  a  funnel,  provided  with 
a  conical  12-mesh  wire  screen,  is  fitted  into  the  top  of  a  test 
glass  and  a  sample  of  the  concrete  mixture  (just  mixed)  is 
poured  into  the  funnel  and  the  glass  shaken  until  all  the  ma- 
terial which  will  pass  througli  the  mesh  has  dropped  into  the 
glass.  At  the  same  time  a  small  stream  of  water  is  allowed 
to  trickle  through  the  concrete.  The  stones  retained  on  the 
mesh  are  then  thrown  away  or  retained  for  measurement 
if  desired,  but  are  not  necessary  to  this  test.  The  test  glass, 
having  been  filled  with  water,  is  shaken  up  and  placed  to 
settle.  It  is  then  found  that  the  sand  and  the  cement  will 
settle  in  about  10  min.  into  well  defined  layers.  The  relation 
of  these  layers  to  each  other  can  then  be  measured  and  the 
proportion  of  the  sand  to  the  cement  in  the  concrete  tlius  as- 
certained. It  is  the  idea  of  the  inventor  of  this  test  that  It 
the  sand  and  cement  are  thoroughly  mixed  there  is  no  doubt 
but  that  the  large  aggregate  will  be  well  mixed  also.  He  pro- 
poses that  an  inspector  of  concrete  mixing  should  every  so 
often  make  this  test  in  order  to  determine  the  degre  of  mix- 
ing. He  states  that  it  is  easy  to  distinguish  by  this  test  h 
1:2  mortar  from  a  1:2 '/i  mortar  for  instance,  whereas  by  mei'd 
inspection  it  has  been  found  that  it  is  quite  difficult  to  dis- 
tinguish a  1:2  mortar  from  even  a  1:3 Vi   mortar. 

Preservatlvies  for  Stone  have  been  under  test  for  four  or 
five  years  in  Germany.  The  report  on  the  results  after  four 
years'  exposure  is  given  by  Prof.  F.  Rathgen,  of  Berlin,  In 
"Zeitschrift  fur  Bauwesen,"  No.  1,  1913.  The  stones  under 
test  comprise  seven  or  eight  varieties  each  of  sandstone, 
limestone,  and  marble.  The  preservatives  under  test  are 
two  kinds  of  "fluates,"  "Testalin,"  "Zapon,"  "Szerelmey," 
beeswax,  and  carnauba  wax.  The  two-year  results  were 
reported  in  the  same  journal  in  1910.  Neither  the  two-year 
nor  the  four-year  tests  give  any  very  definite  ranking,  but  lu 
so  far  as  indications  can  be  found  in  either  set  of  tests  they 
do  not  agree.  The  four-year  tests  tend  to  show  that  sand- 
stone is  protected  somewhat  by  magnesium  fluate  and  by 
Zapon;  that  limestone  is  protected  somewhat  by  Szerelmey, 
and  marble  by  beeswax  (but  the  protection  of  the  beeswax 
is  slight  after  the  first  two  years).  The  tests  are  being  con- 
tinued, and  more  stones  are  being  Included  in  the  compari- 
son. Further,  through  the  assistance  of  the  Prussian  gov. 
ernment,  in  1911  and  1912  applications  of  three  kinds  oJ 
preservative  were  made  to  numerous  stones  in  old  and  new 
buildings  in  twelve  cities  of  Prussia  for  the  purpose  of  large- 
scale  experimentation.  In  the  case  of  these  larger  tests  It 
is  presumably  necessary  to  Judge  by  surface  appearance 
rather  than  by  weighing. 


Diagram  for  Wheel  and  Truck  Clear- 
ances of  Cars 

Bv   Willis  Uoothk* 

Th(?  diagram  lierewitli  is*  iiiteiultKl  to  facilitate  the  work 
of  laying  out  the  location  of  ])oiiit.s  on  the  cii'ciiiiil'ci'eiice 
of  a  triiclx  wheel  ;il  any  |ioint  ahove  tlu'  rail,  in  relation 
to  the  leiiler  line  of  the  car,  when  miindinj,'  a  curve, 
'i'he  .vcope  of  the  (liafiraiii  i.>i  ,'<ucli  a.<  to  include  all  con- 
ditions inel  in  dealing,'  with  ii.'i-  and  :i()-in,  wheel.-;,  (ruck 
.<liaciii{;  varying  from  \2  to  fin  f(..  and  radiu.-;  of  track 
curvature  rangiiij;  from  .30  to  v(mi  It. 

The  diagram  ))i'imarily  is  a  graphic  rcin-eseiitatioii  of 
a  scries  of  results  in  (he  delerminalion  of  angle  «  (see 
skclch  alxive  diagram),  comhined  with  a  means  of  indi- 
cating dir(H'tly  the  hevcl  in  inches  ])er  foot  corres|ionding 
to  eacii  value  of  angle  «.  This  bevel  is  given  to  oliviatc 
the  necessity  of  using  n  ]>rotracl()r  in  the  layout  work. 

The  wheel  is  considered  as  heing  cut  hy  a  series  of 
horizontal  idaiies  spaced  1  in.  apart  ;  the  distaiieos  A  and 
li,  which  are  the  distances  from  cenler  line  of  wheel  to 
(he  ])oint8  on   lln'   liiirh   part    of   Mange  and   (he  exircine 
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part  of  tread,  respectively,  for  each  horizontal  ]ilane.  are 
tabulated  at  the  left  of  the  diagram. 

For  illustration:  It  is  desired  to  know  the  location  of 
a  point  30  in.  above  the  rail,  on  a  36-in.  wheel,  when 
truck  spacing  is  -±0  ft.  and  radius  of  curvature  of  track  is 
160  ft.  From  left-hand  edge  of  sheet,  graduation  40, 
read  across  sheet  to  diagonal  designating  160  ft.  radius, 
thence  down  on  the  vertical  line  to  opposite  inclined 
diagonal  and  across  the  sheet  to  bevel  scale,  ly^  ^^-  ^^^^^ 
in  1  ft.  By  following  the  vertical  line  passing  through 
intersection" of  40  ft.  graduation  and  160  diagonal  to  bot- 
tom of  sheet  the  value  of  angle  «  may  be  read  7°  13'. 
The  table  gives  the  distances  A  and  B  for  30-in.  height 
on  a  36-in.  wheel  as  1  ft.  2§|  in.  and  1  ft.  1  in.,  respec- 
tively. The.se  quantities  enable  the  point  in  question 
to  be  located  by  layout  or  by  computation. 

Formulas  for  Radial    Distances    Be- 
tween Curves 

By  George  Paaswell.* 

In  many  designs  of  railroad  structures,  especially  sub- 
surface structures,  it  is  a  matter  of  prime  importance  to 
get  distances  between  tracks  normal  to  a  center  line  of 
survey,  which  is  itself  a  curve.  To  obtain  these  distances 
is  a  matter  of  tedious  and  laborious  trigonometrical  cal- 
culation. 

The  writer  offers  a  short  method  which,  though  ap- 
])ro.\imate,  is  sufficiently  exact  for  all  purposes.  For  sub- 
ways where  bents  are  spaced  5  ft.  apart  and  are  set  nor- 
mal to  a  center  line  this  method  has  proved  satisfactory 
and  time-saving.  All  calculations  are  made  by  ordinary 
slide-rule,  except  that  for  the  distance  B,  which  is  ob- 
tained by  simple  trigonometric  formulas. 

•Public  Service  Commission,  154  Nassau  St..  New  York 
City. 


let 


Referring  to  the  accomi)anyiiig  sketches  Figs.  1  to  4, 

n  =  radius  of  circle  to  which  distances  are  radial. 

/•  =  radius  of  the  other  curve, 

L  =  distance  required, 

a  =  angle  as  .shown,  expressed  in  radians, 

I)  =  distance  between  centers. 
For  the  different  sets  of  conditions  shown  in  the  four 

sketches  the  exact  formulas  are: 

Fig.  1,     L  =  —  D  cos  rt  +  V  ?-2  —  2)2  sin^  a  —  R 

Fig.  2,      L  =  D  rw.s  «  -j-  V 

Fig.  3,     A  =  J)  ros  a  - 
Fig.  4,     L  =  —  £>  cos  (I 


D"- 


R 


.  yj  ,.2  _  _D2  sin'^  a  -f-  R 


yl  r-  —  Z>2  sin^  a  +  R 
These  are  simplified  by  expanding  the  first  and  second 
terms  with  the  help  of  Maclaurin's  Theorem,  so  as  to 
eliminate  trigonometric  terms  and  get  a  series  in  pow- 
ers of  the  angle  a.*  The  resulting  equations,  omitting 
all  terms  above  a*,  are : 

X  =  —  /?  +  ;•  —  i?  +  Z>/2  (1  —  D/r)  «=  —  D/U 

(1  —iB/r  +  dDyr^)a* 

L=^  R  +  r  +  D  —  Dl%  (1  +  Dlr-)iC-  +  Z>/24 

(1  +  4Z)/r  — 3Z)V^)«^ 


•JIaclaurin's    theorem    states 
f  (a)  =  f  (o)  +  f,  (o)  a  +  f,  (o) 


.  -t-  f.  (o)  ■ 


'  172"^  '='"'  1.2.3^  •■•• 
„,ho,-o  fra1  is  the  original  functio-n  and  f(0),  ti(o).  f:(o),  etc.. 
r.»  thP  vilies  of  the  function  and  it.«  derivatives  when  the 
vanlbfeTs  equated  to  zero.     In  applying  it  to  the  expression 

D  cos  a  +  l/  r'  -  D'  sin'  a  -  R 
the    first    term    becomes    the    cosine    series, 

Dcosa  =  Dll-Y72+  1.2.3.4       / 


The     exoansion     of     the     second     term.    ■\(  r'  -  D '  sin'  a.     'f 
L  =  K,  +  K,  a'  +  K,  a'  +   ..^- 
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L  =  E  —  r  +  D~D/-2(\—  B/r)  a-  +  U  U 
(1  —  4i>  ;•  +  -iD^   /•»)  o* 

L  =  I,'  —  r  —  I)  +  D  i(\  +  D,r)  a-  —  D  24 

These  niav  be  rewritten  in  the  following  forms: 
For  Fig.  I.      L  =  A  +  V -  n'  —  E _^-a* 


For  Fig.  2.      I.  =  F  - 
For  Fig.  :!.      I.  =  —  A 


For  Fig.  4.      L  =  —  F  +  G-a-  —  H —a* 

where 

J  =  —  A'  -r  '•  —  />  F  =  —  N  +  r  +  D 

C  =  1  — />  /■  ''  =  1  +^  '■ 

£•  =  1  —  4  /J  /■  +  3  0\  /•■*     //  =  1  +  4  Z*.  /•  —  :5  /)  V' 


Fio.s. 


]    TO    4.    To    FlKD    T?ADI.\L    DlST.\XCK    OUT    FROM 
C'rUVKI)  ('KNTKIi-LI.VK   fi  TO  CrKVi;   r 


'I'lic  values  of  the  cocllicients  <'.  E.  (i  iiiiil  //  may  be 
obtained  from  the  graphs  reproduced  in  Fig.  •").  Com- 
pute the  ratio— ,  and  enter  the  curves  with  this  value. 


Ill  general   we  may  \"\\ 


L  =  I'  +  'lQu-i  + 


D 


TABLE  FOR  CONVERTING  DEGREES,  MINUTES  AND  SECONDS 
INTO  RADIANS 

>ecouds  Radiana 

10  0  0000 

20  0.0001 

30  0.0001 

40  0.0002 

50  0.0002 

60  0.0003 


Radians 

Minut«3 

Radians 

0.0175 

1 

0  0003 

0.0349 

2 

0  0006 

0.0524 

3 

0  0009 

0.0698 

4 

0.0012 

0.0873 

5 

0.0015 

0.1(M7 

6 

0  0017 

0.1221 

7 

0  0020 

0.1396 

8 

0.0023 

0.1571 

9 

0.0026 

0.1745 

10 

0.0029 

0.3490 

20 

0  0058 

0.5236 

30 

0.0087 

0.6981 

40 

0  0116 

0.8727 

50 

0  0145 

1  0472 

60 

0.0175 

1.2217 

1.3963 

1.5708 

rule.  The  coefficients  Q  and  .'^'  are  taken  from  the  curves 
in  Fig.  5;  then  the  values  of  Qa-  are  tabulated  with  one 
setting  of  the  slide-rule,  and  similarly  the  values  of  Sa*. 

Since  the  appro.ximation  in  the  formulas  consists  in 
dropping  the  higher  powers  of  a.  it  is  well  to  check  one 
or  two  values  by  substitution  in  the  exact  formulas. 
Should  an  appreciable  error  be  noted  it  is  better  to  use 
the  exact  formulas  in  the  range  affected  b.y  the  error  rather 
than  carry  the  expansion  further.  The  value  of  L  ob- 
tained by  the  approximate  and  exact  formulas  for  the 
maximum  a  will  at  once  show  whether  the  approximate 
formulas  applv  for  all  ca.ses. 

For  example:  In  Fig.  1  take  K  =  1000;  r  =  1050; 
D  =  2.5.  Assume  the  allowable  error  to  be  Vs  '"••  o'" 
0.01  ft.  The  ratio  D/r  =  0.02.  Fri)m  the  graphs.  Q,  = 
0.98,  and  — .S,  =  0.92.    Then 

L  =  2.5   +   12.2.50-  —  (i.!)(k' 

To  see  for  what  value  of  a  the  term  0.9(k;'  becomes  ap- 
preciable, ciiuate  <i.!)(W<  to  O.dl.  whence  a  =  0.:?45, 
or  20°. 

Suppose  the  maximum  value  of  a  is  'M\° ,  or  in  radians 
0..5236.  From  the  approximate  formula  L  =  ■  28.28. 
Suljstituting   in    the  exact   formula 

L  =  —  D  ro^:  «  -|-  V  {r-  —  />'-  *•/«'-  a)  —  A* 
L  =  28.28,  the  same  result;  which  shows  that  the  aban- 
doned powers  of  a  exert  no  influence  on  the  result. 


The  term  Sa*  need  only  l>e  used  when  its  value  for 
the  largest  value  of  a  hecaines  appreciable. 

A  table  for  the  conversion  from  degrees  into  railians 
is  given  herewith. 

If  tlie  st.'itioiis  along  the  H  circle  are  equally  spaced, 
then  only  the  first  angle  need  he  computed,  'i'he  length 
of  one  station  (livi(le<l  hy  the  radius  gives  the  difference 
to  be  applied  to  the  first  angle  obtained.  Thus  the  var- 
ious values  of  a  are  quickly  tabulated.  'I'he  squares,  and 
if  need  he  the  fourth  powers,  are  read  off  on  the  slide- 
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111  i-iiilwiiy  adMTtisiii;,'  littTiiiuri'  iinwailays,  one  iid- 
tices  froqueiil  appeals  to  tlu'  passenycr's  desire  for  safety 
in  his  journey.  "Block  sif,nials"  are  more  frequently  the 
fomulation  of  the  advertiser's  a])]H'iil  than  "Cannon  Ball 
Flyers."  The  cliiiiax  is  ri'aelieil,  however,  in  the  follow- 
inj;  pani,i;ra])li  from  a  ]iul)lieity  man's  aeeount  of  two 
new  five-hour  express  trains  lietweeii  Boston  and  Xew 
York. 

Thfse  new  traiii.s  ;ue  pracUcaUy  indestructible.  Made  of 
steel  they  could  go  throus'h  a  stone  wall  without  beins 
scratched.  Reinforced  underneath  with  two  immense  steel 
girders  running  the  length  of  the  car  and  attached  at  the  end 
to  a  solid  cast  steel  U  frame  forming  the  vestibule,  no  im- 
pact, however  great,  could  telescope  them.  A  rear-end  col- 
lision mlgrht  tut  them  up  on  end  a  bit.  but  that  would  be  all. 
So  far  as  resisting  powers  go  they  are  built  like  battleship?. 

We  fear  the  publicity  man  is  unaware  how  thick  are 
the  stone  walls  that  surround  some  of  New  England's 
rock-ribbed  farms.  We  have  no  word  to  say  against  the 
excellent  provisions  for  strength  in  car  construction  but 
it  is  well  to  remember  that  the  greater  the  weight  of 
a  car  the  greater  the  impact  in  a  collision.  To  talk  of 
"indestructible  trains"  is  a  little  too  much  like  the  talk 
of  "unsinkable  ships,"  to  which  the  "'Titanic''  disaster 
put  an  end.  In  these  days  when  the  public  is  i)rone  to 
demand  too  much  of  the  railways  the  latter  .--hould  be 
very  careful  not  to  claim  too  much. 


One  Man  Control    for  the  New  York 
State  Highway  Work 

The  bill  of  Governor  Sulzer,  of  New  York,  to  abolish 
the  present  State  Highway  Commission  (created  in  ac- 
cordance with  a  law  passed  during  Governor  Dix's  ad- 
mini.stratiou)  and  to  place  the  entire  highway  work  of  the 
state  under  the  jurisdiction  of  a  Commissioner  of  Eoads, 
became  a  law  ou  Mar.  15.  Comment  on  this  measure  has 
already  been  made  in  these  columns.  We  will  merely 
observe  at  this  time  that  three  successive  governors  of 
New  York  have  each  of  them  changed,  not  merely  the 
men  in  control  of  the  state  highway  work,  but  the  or- 
ganic law  under  which  that  control   is  exercised. 

It  is  a  pretty  safe  guess  that  the  end  is  not  yet  reached. 
It  would  be  a  very  remarkable  thing  if  the  next  gov- 
ernor of  New  York,  whoever  .  he  may  be,  should  leave 
<TOvernor  Sulzer's  appointee  in  charge  of  the  state  high- 
way work.  Should  the  Governor  appoint  an  honest  and 
thoroughly  efficient  engineer  to  take  charge  of  the  work, 
such  a  man  would  doubtless  accumulate  sufficient  influ- 
ential enemies  during  his  term  of  office  to  make  his  re- 
appointment an  impossibility.  On  the  other  hand,  if 
(iovernor  Sulzer  gives  the  job  to  a  politician,  then  rival 
politicians  will  surely  have  some  other  man  slated  for 
the  place  by  the  time  another  governor  is  inaugurated. 

llow  long  would  a  mercantile  or  manufacturing  firm 
be  able  to  keep  out  of  bankruptcy  if  it  changed  its  pres- 
ident and  manager  every  two  or  three  years,  and  if  all 
tho.se  holding  responsible  positions  in  the  firm  knew  that 
I  hey  were  likely  to  lose  their  places  at  any  time  when  a 


ihaiigi'  in  inaiiageriient  oeeiiri'eir:'  .\ew  York  has  a  long 
way  to  traxcl  before  il  learns  the  elementary  principles 
of  ctficient   public  works  niaiiageineiil. 

Engineering  Work  Which   Pays 

III  the  ciiii-eiil  (liseiissidii  in  thesi'  eohiiniis  concerning 
the  status  of  the  engineer,  it  is  well  to  put  on  record  that 
there  are  ca.ses  where  the  work  of  the  engineer  w  appre- 
ciated. We  have  before  us  a  newspaper  interview  with 
the  head  of  a  noted  bridge  engineering  concern,  which 
interview  bears  every  evidence  of  autht^nticity,  in  which 
he  says:  "We  complete  about  $1(),()0(J,000  worth  of 
bridges  each  year  and  we  have  erected  altogether  at  least 
$130,000,000  worth  of  bridges  in  this  and  foreign  coun- 
tries. Our  gross  annual  income  is  about  $300,000  and 
our  net  profits  about  $100,(1(10.  We  have  a  staff  of  aijout 
70  to  80  engineers." 

If  the  above  figures  may  be  accepted  as  correct,  this 
firm's  charges  for  its  engineering  work  averages  3%  of 
the  cost  of  the  structure.  The  figures  quoted  furnish 
another  illustration  of  the  tendency  toward  the  concentra- 
tion of  engineering  work  in  the  hands  of  large  organizii- 
tions. 

Another  very  pleasant  newspaper  story,  which  will 
sound  strange  to  many  engineers,  but  which  we  have  veri- 
fied from  independent  sources,  concerns  a  prominent  engi- 
neer who  had  carried  through  a  very  large  enterpri.se  for 
a  well  known  capitalist.  The  manner  of  execution  of 
the  work  so  pleased  the  man  of  wealth  that  he  not  only 
paid  the  engineer's  bill,  Init  as  an  evidence  of  his  high 
appreciation  sent  the  engineer  as  a  Christmas  pre.sent  a 
check  for  $20,000.    May  his  tribe  increase ! 

The  Conviction  of  Well  Known  Men 
for  Fraudulent  Mine  Promotion 

In  the  United  States  Court  at  New  York  City,  on 
Mar.  1-i,  Julian  Hawthorne,  Dr.  W.  J.  Morton,  and  Al- 
bert Freeman  were  found  guilty  of  fraud  in  connection 
with  the  promotion  of  Canadian  mining  companies,  and 
were  given  a  penitentiary  sentence.  Josiah  Quiucy,  ex- 
Mav'or  of  Boston,  who  was  indicted  with  the  others,  was 
acquitted,  but  indictments  on  other  counts  are  yet  to  be 
tried. 

The  trial  of  these  men  has  attracted  wide  attention, 
partly  because  of  their  prominence  and  partly  because 
of  the  remarkable  literature  which  was  circulated  by 
these  men  in  promoting  their  mining  properties.  Julian 
Hawthorne  is  the  son  of  the  famous  American  author, 
and  has  for  practically  his  whole  life  made  his  living 
by  literature,  although  he  studied  as  a  young  man  at 
the  Lawrence  Scientific  School  and  in  the  early  '70's  he 
spent  two  years  in  hydrographic  work  as  an  engineer  in 
the  New  \''ork  Dock  Department. 

Three  or  four  years  ago,  at  the  time  of  the  public  ex- 
citement over  the  silver  discoveries  in  the  Nipissing  and 
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Cobalt  region,  Freeman,  Morton  and  Ha^nho^ne  organ- 
ized companies  to  develop  mining  claims  in  this  region. 
To  sell  the  stock  of  these  companies,  Hawthorne  pre- 
nared  and  circulated  literature  in  which  the  most  ex- 
travagant claims  were  set  forth  as  to  the  value  of  the 
properties.  These  circulars  were  prepared  with  a  liter- 
ary ability  which  made  them  widely  read,  and  had  doubt- 
less a  large  influence  in  securing  the  sale  of  the  stock. 

From  the  information  developed  during  the  trial,  how- 
ever, it  may  well  be  doubted  whether  tha  profits  of  those 
who  engage  in  the  task  of  promoting  fraudulent  enter- 
prises are  as  great  as  is  often  claimed.  Apparently  the 
money  received  from  the  sale  of  stocks  was  rapidly  used 
up  in  paying  the  cost  of  sending  out  circulars,  rent- 
ing expensive  offices,  and  keeping  up  a  show  of  work 
on  the  Canadian  mining  claims.  It  is  doubtful  whether 
the  promoters  gained  much  profit  other  than  salaries 
which  lasted  no  long  time,  for  it  did  not  take  long  for  the 
bubble  to  bur.st. 

There  is  no  doubt  that  the  verdict  and  the  sentence 
of  Hawthorne  and  Morton  were  abundantly  justified  by 
the  facts  which  the  trial  developed.  Doctor  Morton  is 
the  son  of  the  Dr.  Morton  who  first  used  ether  as  an 
ana'sthetic.  Both  Hawthorne  and  Morton  used  the  names 
which  their  fathers  had  made  famous,  as  a  bait  for  in- 
vestors in  an  enterprise  of  whose  character  they  could 
not  have  been  ignorant.  Their  conviction  and  punish- 
ment is  a  valuable  and  .salutary  warning  as  to  the  danger 
of  connection  witli  any  enterprise  of  a  dishonest  na- 
ture. 

The  sentence  Jiiost  richly  deserved,  however,  is  that 
meted  out  to  Albert  Freeman,  for  this  is  not  the  first 
time  that  Freeman  has  been  the  active  agent  in  jiromot- 
ing  fraudulent  mining  concerns  by  the  aid  of  distin- 
guished names.  Many  members  of  the  engineering  pro- 
fession will  recall  the  circulation  of  literature  a  dozen 
or  more  years  ago,  in  which  roseate  prospects  were  held 
out  to  investors  in  certain  mines  located  in  the  Leadville 
district  of  Cokjrado  and  in  Mexico,  and  the  names  of  a 
number  of  distinguished  anil  blameless  engineers,  a  num- 
ber of  whom  have  since  that  time  pas.sed  away,  were  ad- 
vertised as  assurance  of  the  soundness  of  the  enterprise. 

Had  the  Federal  (ioveniment  at  that  day  enforced  the 
law  against  the  use  of  the  mails  for  fraudulent  pur])oses 
with  the  same  vigor  and  persistence  that  it  has  in  the  last 
three  or  four  years,  there  is  little  doubt  that  Mr.  Free- 
man's career  as  a  financier  would  have  cdme  to  an  end 
long  before  the  days  of  Cobalt   and  Tcmafanii. 

Rules  against  Smoking  on  Street  C>ars 

Ever  since  the  introduction  of  street  I'ars  there  has  been 
more  or  less  protest  against  permitting  passengers  to 
smoke  on  the  cars.  In  recent  years  the  protest  has  be- 
come stronger  and  more  insistent,  with  the  result  that  in 
a  number  of  cities  smoking  has  been  prohibited  entirely. 
A  brief  editorial  reference  to  this  matter  was  made;  in  an 
issue  of  ,\ov.  2H,  1!)15J,  but  the;  subject  ai)pcars  In  call  for 
some  further  notice  in  view  of  its  relation  to  street-rail- 
way adininistration  and  "conDiiiics,  and  to  piiblir  com- 
fort, cleanliness  and  healtii. 

With  the  old  style  of  cars  having  ojien  jdal  forms  there 
was  little  objection  to  smoking  by  tiiose  on  the  platl'ornis. 
Prflctically  no  smoke  woidd  enter  tlie  car,  and  smokers 
could    (and  iliil)   exjieetorafe  into  the  street,  so  that   the 


platform  did  not  become  very  dirty.  With  open  cars, 
also,  there  is  not  much  objection  to  smoking  on  the  rear 
seats,  except  that  the  foul  condition  of  the  floor  is  very 
offensive  to  non-smokers  and  especially  to  women  who 
may  have  to  take  seats  in  this  part  of  the  car. 

With  modern  cars  having  vestibuled  or  inclosed  plat- 
forms the  conditions  are  very  different.  There  is  no 
adequate  escape  for  the  smoke,  and  nearly  all  expectora- 
tion is  upon  the  floor.  Whenever  smoking  is  allowed  in 
part  of  the  car  (as  in  the  vestibules  of  street  cars  or  in  a 
partitioned  compartment  on  interurban  cars),  the  smoke 
and  the  foul  odors  from  the  filthy  floor  invariably  pene- 
trate throughout  the  car.  Indeed,  on  some  interurban 
cars,  where  the  conductor  and  passengers  are  continually 
opening  the  door  in  the  partition,  the  conditions  in  the 
main  body  of  the  car  are  highly  objectionable,  even  to 
those  who  are  not  averse  to  smoking. 

It  may  be  of  interest  to  refer  to  some  specific  in- 
stances. The  Chicago  street  railways  o])erate  a  num- 
ber of  cars  having  large  vestibules,  with  the  main  exit  at 
the  front.  On  these  cars  smoking  is  permitted  in  the 
front  vestibule,  and  the  constant  swinging  of  the  door 
in  the  bulkhead  or  partition  causes  smoke  and  smell  to 
extend  through  the  car.  The  more  serious  objection  in 
this  case,  however,  is  the  filthy  condition  of  the  floor  of 
the  vestibule  from  the  continual  expectoration.  The  new 
front-entrance  cars  of  the  Chicago  lines  have  no  rear 
vestibule,  and  the  front  vestibule  or  platform  is  not 
separated  from  the  body  of  the  car  by  any  i)artition.  No 
smoking  is  allowed  on  these  cars. 

Three  of  the  four  elevated  railways  in  Chicago  o))er- 
ate  smoking  cars  on  their  trains,  and  there  has  been 
comjjlaint  as  to  the  condition  of  these  cars,  and  as  to  the 
practice  of  smokers  ])assiiig  through  other  cars  (which  afc 
often  crowded)  to  reach  the  smoking  car.  This  latter 
trouble  is  due  in  part  to  the  fact  that  this  car  is  not  iu 
the  same  position  on  every  train.  Some  time  ago,  in 
consequence  of  numerous  and  persistent  complaints,  the 
Chicago  &  Oak  Park  Elevated  Ry.  decided  to  prohibit 
smoking  on  its  trains.  There  were  violent  protests  on 
the  part  of  smokers;  some  banded  together  to  use  other 
transportation  line.s,  with  the  idea  that  the  loss  of  their 
patronage  would  bring  the  comi)any  to  terms.  Others 
adopted  the  ])lan  of  smoking  in  the  regular  cars,  hut 
this  nuisance  was  abated  partly  liy  ejecting  the  otreiid- 
ers  and  })artly  by  stopping  the  train  until  the  smoking 
was  stojiped.  Fights  were  somewhat  frc(|uent  for  a 
time,  but  all  these  means  of  protest  failed,  and  after  a 
short  but  stormy  period,  the  non-smoking  rule  was 
obcyeil. 

Incidentally  it  may  he  noted  that  I  lie  smoking  cars 
and  comiwrtments  id'  many  ra|>id-traMsil  lines  in  liondon 
are  far  less  objectionable  than  those  in  American  cities. 
'JMiis  is  due  to  the  fact  thit  British  smokers  seem  to  get 
along  without  continual  expectoration,  and  the  further 
fact  that  the  chewing  of  tobacco  is  i)ractieed  only  to  u 
small  extent  in  Great  Britain.  ConseipuMitly,  only  Ibe 
smoke  and  toliacco  aslujs  are  noticeable  conditions,  while 
the  door  is  dry  instead  of  being  in  the  lilthy  and  wet 
<-ondition  which  causes  a  large  i)art  of  Ibe  objections  to 
smoking  cars  in  this  country. 

At  Kansas  City,  a  controversy  wbiili  inxDheil  llie  city 
authorities,  the  street  railway  com|iMMy  and  the  public, 
was  settled  in  1012  by  a  rcfiu-endnm  vole  of  the  passeti- 
gi  rs.      Ft   appears  that    in    litHt.   the  ((iinpany   issued  an 
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order  proliihitinj;  all  smoking  on  the  cars,  but  in  1911  an 
agitation  was  raised  hy  smokers,  and  in  li)12  the  ('ily 
Council  was  induced  to  ])ass  an  ordinance  requiring  the 
company  to  permit  smoking.  The  com])any  refused  to  ac- 
cept the  <'()nditions  im]H)seil,  claiming  that  the  regulation 
of  smoking  was  a  matter  entirely  within  its  own  hands, 
and  that  the  i)rohibition  was  in  the  interest  of  the  greater 
number  of  passengers.  The  dealers  encouraged  I  he 
smokers  to  fight  by  offering  free  cigars  and  tobacco  and 
matches  to  persons  wlm  wciuld  smoke  on  the  cars,  but  this 
move  (as  well  as  that  of  the  Council)  was  checkmated 
by  the  com])any  ordering  its  employees  to  stop  their  (^ars 
and  refuse  to  move  as  long  as  any  pa.ssenger  insisted  on 
smoking.  The  complaints  of  other  passengers  soon  over- 
came the  obstinacy  of  the  offending  smokers.  Finally, 
the  company  decided  to  take  a  vote  of  the  pa.ssongers  as  to 
whether  they  desired  to  have  smoking  allowed  in  the 
tars,  with  the  result  that  nine  voted  against  it  for  every 
six  in  favor  of  it.  This  settled  the  matter,  and  the  pro- 
hibition against  smoking  remains  in  force. 

In  New  York,  smoking  is  not  allowed  on  the  subways, 
elevated  lines  or  street  cars,  except  on  rear  seats  of  open 
surface  cars,  on  upper  seats  of  the  proposed  double-deck 
closed  cars  being  tried,  and  on  open  cars  run  in  summer 
on  one  of  tlie  elevated  lines.  We  understand  that  the 
prohibition  was  due  largely  to  action  taken  by 
the  Health  Department.  It  has  been  reported  that 
the  street-railway  companies  of  Mihvaukee,  Wis., 
and  Portland,  Ore.,  have  announced  that  no 
smoking  will  be  allowed  in  future  upon  any  of 
their  cars.  The  companies  benefit  from  the  elimi- 
nation of  a  special  class  of  accommodation  and  from  the 
reduction  of  special  cleaning  required  for  cars  in  which 
smoking  is  permitted. 

In  many  American  cities  there  have  Ijeen  similar  agi- 
tations against  smoking  on  street  cars,  accompanied  by 
more  or  less  active  controversies  between  .smokers  and  the 
general  public  and  between  smokers  and  the  street  rail- 
way companies.  If  the  undesirable  conditions  noted  above 
are  admitted  (and  in  many  cases  there  is  no  room  for 
argument)  there  would  seem  to  be  no  good  reason  to  re- 
quire the  transportation  interests  to  maintain  a  nuisance, 
simply  to  meet  the  convenience  of  a  small  proportion  of 
their  passengers.  That  this  proportion  is  small  is  in- 
dicated by  the  relative  amount  of  space  assigned  for 
smokers  and  non-smokers.  The  prohibition  has  no  effect 
in  reducing  the  revenues  of  the  companies,  as  persons  will 
ride  even  if  they  must  not  smoke  during  the  ride. 

There  can  be  no  question  but  that  as  matters  of  sim- 
plified and  economical  street-railway  administration  and 
of  general  comfort  and  convenience  of  all  passengers  who 
do  not  smoke  on  urban  transit  cars  the  prohibition  of 
smoking  is  justified.  Public  cleanliness  points  in  the 
same  direction.  Just  how  far  the  public  health  demands 
the  prohibition  of  smoking  in  street  cars  it  is  not  so  easy 
to  say — at  least  not  in  specific  terms,  supportable  by 
scientific  evidence:  evidence,  too,  which  is  not  equally  ap- 
plicable against  smoking  in  any  public  place.  The  spit- 
ting so  commonly  associated  with  smoking  is  a  possible 
means  of  spreading  the  germs  of  tuberculosis  and  other 
communicable  diseases.  The  smoke-laden  atmosphere  of 
a  smoking  car  or  compartment  is  certainly  far  from  an 
ideal  medium  of  conveying  life-giving  oxygen  to  the 
lungs.  It  has  been  claimed  also  in  Chicago,  and  with 
some  show  of  reason,  that  placing  the  motorraan  in    a 


vestibule  whose  atmosphere  is  heavy  with  smoke  ami  foul 
odors  does  not  conduce  to  his  health,  comfort  or  efficiency, 
or  to  his  prompt  and  clear-headed  action  in  an  emergency. 
On  the  general  ground  of  conserving  the  interests  of 
the  greater  number  of  ])as.sengers,  the  force  of  the  argu- 
ment seems  to  be  decidedly  against  ])ermitting  smoking, 
'i'be  teiulency  undoubtedly  is  in  this  direction,  and  where 
the  non-smoking  principle  has  been  estaijiished  tiiere 
seems  to  be  little,  if  any,  complaint  or  dissatisfaction 
after  the  first   jirotest  has  been  overcome. 

The  Proposed  New  Cleveland  Charter 

and  the  Engineering  Organization 

of  Cities 

What  is  the  best  ])lan  of  engineering  organization  for 
the  larger  cities  of  the  United  States?  The  question  is 
pertinent  because  Cleveland,  Ohio,  has  recently  elected 
a  Charter  Commission  of  15  members  by  popular  vote. 
The  commission  is  headed  by  Hon.  Xewton  D.  Baker, 
now  Mayor  and  for  many  years  City  Attorney  of  Cleve- 
land, and  seems  to  be  tackling  its  complex  problem  with 
\igoT  and  intelligence. 

Althoiigh,  aside  from  expenditure  on  schools,  the  bulk 
of  the  money  paid  for  running  our  cities  goes  for  engi- 
neering work,  few  American  cities  have  a  rational  sys- 
tem of  engineering  organization.  Instead,  the  engineer- 
ing work  is  generally  distributed  in  a  haphazard  fash- 
ion among  a  number  of  city  departments.  The  boards 
or  commissioners  in  charge  of  these  departments  are  but 
rarely  engineers  and  quite  as  rarely  are  they  selected 
because  of  any  marked  qualifications  for  the  important 
duties  which  they  must  perform  and  supervise.  The  en- 
gineers who  do  the  responsible  work,  and  upon  whom  are 
heaped  all  the  blame  if  anything  goes  wrong,  get  com- 
paratively little  credit  for  their  achievements,  are  gen- 
erally paid  meager  salaries,  and,  like  their  political  chiefs, 
are  liable  to  be  turned  out  of  office  at  any  election. 

There  is  need  for  a  functional  reorganization  of  the 
administrative  work  of  most  of  our  cities,  both  large  and 
small,  with  a  correlation  and  at  least  a  considerable  de- 
gree of  centralization  of  the  engineering  work  of  the  var- 
ious departments.  This  much  is  certain.  There  is  more 
or  less  uncertainty  as  to  whether  there  should  be  a  sin- 
gle and  largely  independent  engineering  de])artment  for 
the  whole  city,  or  whether  each  functional  department 
should  have  an  engineering  department  of  its  own,  largely 
indepejulent  of  all  other  departments. 

A  middle  course  is  to  have  a  separate  engineering  staff 
for  each  department  and  a  city  engineer  independent 
of  any  and  all  departments.  The  city  engineer  might 
be  a  general  consulting  engineer  to  the  Mayor,  under  the 
federal  plan  of  city  government,  and  to  the  council  under 
the  commission  plan.  The  city  engineer  and  the  depart- 
ment chief  engineers  might  together  form  an  engineering 
board  which  would  pass  upon  all  interdepartment  or 
overlapping  engineering  problems.  The  city  engineer 
might  be  chairman  of  this  board  and  might  have  a  decid- 
ing vote;  or  he  might  be  chairman  with  no  vote,  but 
with  power  to  veto  the  decision  of  the  other  members — 
which  some  might  think  too  radical  a  plan. 

The  foregoing  plan  of  engineering  organization  is  sug- 
gested for  ])urposes  of  discussion  rather  than  for  general 
adoption,  although  we  believe  that  some  plan  of  centra- 
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lized  eugineering  orgauization  is  essential  to  the  best  pos- 
siljle  success  in  municipal  administration.  This  general 
principle  applies  to  small  as  well  as  to  large  cities,  but 
the  smaller  tlie  city  the  less  will  be  the  difficulties  of 
its  application,  since  the  number  of  engineers  becomes 
fewer  and  fewer  until  with  a  small  city  only  the  city 
engineer  himself  is  involved. 

Consideration  of  this  or  any  other  plan  of  municipal 
engineering  organization  should  be  kept  separate  from 
the  question  as  to  whether  or  not  department  heads 
should  be  engineers.  In  any  case  there  must  be  an  eu- 
gineering staff  or  staffs.  The  question  is  how  can  the 
engineering  work  of  all  the  city  departments  hi-  harmon- 
ized or  unified  ? 

Some  years  hence,  all  the  heads  of  strictly  executive 
city  departments  will  be  selected  and  retained  for  fit- 
ness, and  fitness  only,  and  tiie  chances  of  partisan  poli- 
tics will  no  longer  determine  their  appointment.  So  long 
as  political  considerations  dominate  the  selection  of  de- 
partment heads,  they  will  continue  to  rotate  into  and 
out  of  office  according  to  tlio  popular  votes  on  such  na- 
tional i.ssues  as  the  tariff,  the  currency,  and  State  rights, 
on  the  one  liand  and,  on  the  other,  such  local  issues  as 
the  control  of  various  forms  of  vice.  Obviously, 
none  of  the.-ie  considerations  has  any  relation  whatever 
to  a  man's  fitness  to  manage  a  city's  engineering  works; 
nevertheless,  out  go  the  heads  of  such  departments  with 
every  change  in  the  political  <()ni|)lc.\ion  of  Mayor  and 
Council. 

Fortunately,  a  goodly  number  of  citizens  already  rea- 
lize the  folly  of  such  changes,  and  the  number  is  increas- 
ing. Many  cities  which  are  not  ready  to  take  the  heads 
of  ])ui)lic  works  departments  out  of  politics  of  the  baser 
sort  are  quite  ready  to  place  their  technical  staffs  above 
this  baneful  influence — or  they  would  he  ready  if  they 
hail  leadership  to  that  end. 

Who  ((uild  more  properly  and  effectively  lead  this  great 
reform  than  the  engineers  themselves?  Xot  merely  the 
engineers  in  the  city  service  but  all  members  of  the  en- 
ginering  profession.  In  fact,  for  obvious  reasons,  engi- 
neering leadership  in  such  reforms  would  be  more  effec- 
tively ])romoted  if  they  sprung  from  or  were  guided  by 
engineers  who  were  not  in  the  city  service.  We  do  not 
mean  by  this  that  engineers  in  the  employ  of  a  city  should 
take    MO    part    in    the    movement.      Thev    should    take    as 


active  a  part  as  is  consistent  with  the  proprieties.  Here- 
tofore, most  engineers  in  the  city  service  ha\e  been  alto- 
gether too  modest  in  this  respect.  They  might  well  learn 
from  the  lawyers  how  to  keep  within  pfbffessional  bounds 
and  yet  mold  city  charters,  ordinances  and  administra- 
tion in  accordance  with  the  best  ideas  of  their  profession. 

Eeverting  to  the  situation  at  Cleveland,  a  new  char- 
ter is  being  drafted  there  under  au-spices  favorable  to  ex- 
cellent results.  The  Cleveland  Engineering  Society  has 
already  taken  a  hand  in  shaping  public  opinion  regard- 
ing important  engineering  problems.  We  presume  it  is 
awake  to  its  present  opportunity  and  duty. 

Frankly,  we  are  not  sure  that  the  Cleveland  or  any 
general  engineering  society  is  fitted  to  undertake  detail 
work  in  this  field ;  for  the  membership  of  such  a  society 
is  too  complex  and  the  chief  interests  of  many  if  not  most 
of  its  members  are  too  remote  from  problems  of  munici- 
pal administration.  But  the  society  as  a  whole  can  read- 
ily and  properly  take  a  .strong  stand  upon  such  funda- 
mental matters  as  choosing  and  retaining  the  meml)ers 
of  the  city's  technical  staff  on  the  basis  of  fitness  alone; 
and  it  might  refer  to  a  carefully  selected  committee  such 
questions  as  demand  special  knowledge  of  municipal  en- 
gineering and  administration. 

At  Cleveland  and  elsewhere,  engineers  seeking  to  do 
their  part  in  the  reform  of  city  charters  should  of  course 
cooperate  with  men  of  other  professions.  Such  co- 
operation should  be  easy  to  secure,  for  all  citizens  alike 
are  interested  in  securing  good  government  and  it  is 
ea.sy  to  .show  that  all  branches  of  the  municipal  service, 
and  particularly  the  technical  branches,  upon  which  in 
great  measure  economy  and  efficiency  depend,  can  only 
be  well  administered  by  men  chosen  solely  for  their  abil- 
ity, amply  paid  for  ser\ices  rendered  and  retained  in 
office  indefinitely,  so  that  the  city  may  gain  the  benefit 
of  their  years  of  accumulated  ex]ierience.  In  fact,  the 
politicians  themselves  who  realize  there  is  tin  elastic  limit 
to  what  the  puljlic  will  stand  have  found  it  necessary  to 
retain  in  office  permanently  many  of  the  men  whose  tech- 
nical knowledge  and  experience  make  them  indispen- 
sable to  keep  the  wheels  of  public  business  turning. 

Finally,  in  this  and  all  other  civic  matters,  the  engi- 
neer should  dismiss  his  diffidence,  come  out  from  the 
shadowy  background  where  he  has  too  often  lost  himself 
in  the  ))ast  and  do  his  ])art  in  shaiiiiig  ])ublic  ojiinion. 
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Rapid   Railway    Bridge   Reconstruction 
in  India 


Sir — I  send  you  herewith  a  short  account  of  tiie  re- 
newal of  the  girders  of  the  Kiul  liridge  on  the  East  In- 
<iian  Uy  Tiie  work  carried  out  is  of  considerable  mag- 
nitude and  is  un  excellent  example  of  a  well-thought  out 
I)roject  Huccessfully  coni|)letcd.  Owing  to  the  ra[iid- 
ity  with  which  the  work  has  been  done  a  considerable 
paving  hnH  been  effected  on  the  estimate;  whih'  the  in- 
convenience of  having  to  work  on  n  single  line  (»f  railway 
has  l)een  reduced  to  u  minimum,  tiie  value  of  which  is 
difficult  to  CHtiniutc. 


The  lirst  work,  comi)leted  last  March,  was  the  regird 
cring  within  three  months  ol'  starting  work  of  the  "Up" 
road  of  the  Kiul  Bridge  at  Mile  2(11%  on  the  Main  Line 
of  the  Ea.st  Indian  Uy.,  but  this  fine  record  has  been 
surpa.s.sed  in  regirdering  the  "Down"  road.  The  old 
bridge  was  of  nine  spans  of  l."»(l-rt.  lattice  girders  weigh- 
ing 1-11  tons  per  span,  with  footways  suiijiorted  on 
brackets  on  the  outside  girders.  Before  the  work  of  erect- 
ing (he  new  girders  could  be  ]nit  in  hand  the  old  girders 
had  to  be  dismantled,  involving  the  cutting  out  of  103,- 
000  rivets.  The  piers  had  to  l)e  demolished  and  new  bed 
stones  set  at  a  lower  level  for  the  rece|)tion  of  the  new 
girders.     The  new  girders  are  of  the  open  N  type  of  150 
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It.  ilear  span  and  were  designed  by  Messrs.  Sir  A.  M. 
Ixi'iuk'l  and  F.  E.  Robertson,  Westminster.  Loiuldii.  Eacli 
girder  weighs.  ItiO  tons  and  1.5,(100  ri\i'ls  ])i'i'  s|iiui  were 
reiiuired   in  their  ereetion. 

The  woric  of  dismantling  the  old  girders  of  the  ''Down" 
road  was  started  on  Nov.  14,  1912,  and  the  traek  was 
laid  across  the  new  bridge  on  Jan.  11,  l!>l:l  So  far  as 
we  are  aware  tlie  rapidity  with  which  this  work  has  been 
carried  out  has  never  i)een  equaled  in  India,  let  alone 
surpassed.  For  all  practical  purposes  it  means  that  one 
span  of  old  girders  was  dismantled  and  a  new  span  of 
150-ft.  girders  completed  w  Ih  track  every  seven  days. 

The  officers  in  charge  of  the  work  were  A.  H.  Aslett, 
District  Engineer,  .T.  Leitch,  Resident  P^ngineer.  ('.  0. 
Meredith,  Bridge  Foreman  and  Maurice  Melling,  Con- 
tractor. 

A.    H.   AsLETT. 

Dinapore,  Bengal,  India. 
Jan.  14,  1913. 

Licensing  Engineers 

Sir — In  the  discussions  of  the  problem  known  as 
"licensing  engineers,"  the  customary  point  of  view  has 
generally  been  that  the  engineer  alone  was  to  be  con- 
sulted. A  recent  news  item  reveals  a  different  point  of 
view. 

The  item  states  that  the  National  As.sociation  of  Pav- 
ing Brick  Manufacturers  at  its  recent  meeting  in  Chi- 
cago, adopted  resolutions  favoring  lav/s  that  will  require 
examinations  for  civil  engineers  and  engineers  engaged 
in  construction  work  of  all  kinds. 

The  resolutions  indicate  that  probably  more  than  one 
member  has  been  "stung"  in  times  past. 

If  it  is  necessary  to  have  a  house  cleaning,  would  it 
not  be  better  to  have  it  done  in  the  interest  of  engineers 
or  rather  by  tho.se  composing  the  so  called  profe'ision? 
There  is  a  strong  feeling  among  the  younger  generation 
that  the  older  mendiers  have  prevented  action  in  this  mat- 
ter because  they  are  employers  and  that  has  biased  their 
judgment.  In  these  prosperous  days  when  a  great  many 
engineers  do  not  belong  to  engineering  societies,  etc.,  be- 
cause they  cannot  afford  the  price,  a  good  many  votes 
on  this  question  are  never  registered.  How  to  get  an 
accurate  vote  is  a  |)roblem  in  itself.  To  my  mind  it  has 
not  been  had  at  the  present  time.  If  you  take  an  im- 
promptu gathering  you  will  not  find  a  very  strong  belief 
in  the  average  employer,  whether  he  is  an  engineer  or 
not,  and  it  seems  too  much  to  expect  that  those  on  that 
side  of  the  fence  will  be  anxious  to  further  a  scheme 
which  may  apply  a  cut  to  themselves.  The  employers 
are  Avell  represented  in  all  votes  wdiile  the  employee  ]irob- 
ably  keeps  still  because  he  does  not  desire  to  '"squeal"  and 
make  a  public  announcement  that  he  is  a  failure  accord- 
ing to  modern  standards. 

In  our  large  cities  an  average  man  15  years  out  of 
school  cannot  get  married  unless  he  wishes  to  live  way 
back  on  a  back  street.  At  50  he  is  not  wanted.  When  in 
his  lifetime  is  he  .supposed  to  be  prosperous?  At  the 
same  time  concerns  whose  profits  rest  entirely  upon  en- 
gineering information,  acquire  more  than  they  know  what 
to  do  with,  judging  by  the  way  the  beneficiaries  spend 
it.  There  is  an  economic  law  governing  the  matter  and  it 
is  not  very  obscure. 

P.  L.  B. 

Chicago.  Mar.  10,  1912. 


The   Railway  Valuation  Act 

Sir—The  title  of  vuur  interesting  editorial  in  E\(!i- 
NKKiii.vci  Xi:ws  of  .Mnr.  C,  on  the  Railway  N'aluation  Act, 
"A  Huge  Piece  of  Hngineering  Work,"  seems  to  be  well 
chosen.  Indeed  it  is  conceivable  if  not  probable  that  the 
work  provided  I'di-  by  this  Act  is  only  the  preliminary 
survey  of  wlint  ni;iy  develo])  into  a  task  far  greater  than 
has  yet  been  •^uggesleil  in  the  public  discu.ssions  of  the 
subject. 

Your  statement  thai  ".V  fair  valuation,  which  will  set- 
tle questions  now  in  dispute,  will  be  of  great  public  ser- 
vice" will  generally  be  accepted  as  true.  But  what  is  a 
"fail-  valuation"?  .\s  ilie  writer  views  this  question,  a 
mere  |iliysical  valuation  may  be  decidedly  unfair  for 
some  or  all  of  the  purpo.ses  intended. 

From  the  view])oint  of  one  who  has  had  the  oppor- 
tunity to  work  for  some  years  on  a  number  of  railway 
economic  problems,  the  only  fair  valuation  is  one  that 
includes  the  operating  value  and  an  estimate  of  the  effi- 
ciency ratio  of  o])eration  and  management  as  well  as 
the  economics  of  such  revisions  and  betterments  as  appear 
feasible. 

To  make  such  a  valuation  for  over  362,000  miles  of 
track  would  be  a  stupendous  undertaking  but  it  could 
be  done.  When  the  insufficiency  of  the  proposed  physical 
valuations  becomes  ajiparent,  perhaps  the  larger  task 
may  be  undertaken. 

The  question  is,  would  it  not  be  safer  and  better  to  go 
slow  and  make  a  com])lete  economic  and  operating  val- 
uation from  the  start,  even  if  it  should  take  two  or  three 
times  as  many  years  to  comjdete  the  work  for  all  the 
railways  which  come  under  the  ojieration  of  the  act. 

A.  W.  BUEL. 

15  William  St.,  New  York  City. 
Mar.  :,  1913. 

fOnr  correspondent  raises  a  question  which  will  event- 
ually have  to  be  given  .serious  attention.  If  the  public 
is  not  willing  that  efficient  management  shall  be  given 
recognition  in  some  form  in  fixing  railway  rates,  what 
incentive  will  there  be  to  run  the  railway  business  effi- 
ciently? And  the  question  is  broader  than  the  railway 
business  alone.  If  any  public  utility  may  charge  such 
rates  as  will  enable  it  to  earn  a  fair  rate  of  interest  on 
the  value  of  its  plant,  then  it  may  raise  rates  by  simply 
neglecting  to  run  its  business  economically,  allowing  labor 
costs  and  material  prices  to  run  up. 

This  is  but  a  sample  of  the  economic  and  political 
questions  that  must  be  threshed  out  before  the  big  prob- 
lem of  public  control  of  public  utilities  under  private 
ownership  is  successfully  .solved.  The  valuation  of  the.se 
utilities  now  provided  for  is  merely  a  beginning. — Ed.] 


The  Detroit  Machine  for  Testing 
Paving 

Sir — I  read  with  some  interest  the  discussion  be- 
tween Mr.  Powell  of  the  Universal  Portland  Cement 
Co.  and  Mr.  P.  E.  Green,  regarding  concrete  pavements, 
in  your  issue  of  Feb.  27.  It  may  be  of  interest  to  you 
to  know  why  the  machine  called  the  "paving  determiua- 
tor"  was  constructed.  It  is  a  well  known  fact  that  no 
matter  what  article  of  commerce  you  place  in  the  hands 
of  a  salesman,  he  will  be  able  to  dig  up  excellent  quail- 
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ties  for  the  article  and  induce  a  great  many  buyers  tn 
take  his  word  for  it. 

Detroit  has  yearly  spent  a  great  deal  of  money  for  the 
construction  of  brick  pavements.  The  manufacturers 
who  are  able  to  furnish  a  brick  of  a  very  low  abrasion  loss 
in  the  standard  rattler  naturally  claim  great  excellence 
for  their  product.  The  experience  of  the  Department 
of  Public  Works,  from  actual  wear  of  the  paving  blocks 
in  the  streets,  did  not  confirm  the  assumption  that  the 
block  with  the  lowest  rattler  loss  gave  the  best 
service.  Representatives  of  the  manufacturers  claimed 
that  the  failure  of  the  low  abrasion  block  not 
giving  the  best  service,  was  because  of  the  faulty 
construction  of  the  pavement.  The  facts  in  the 
case  did  not  warrant  this  charge.  In  order  to 
determine  just  where  the  trouble  was,  this  '"pav- 
ing determinator"  was  designed  and  tests  were  run  with 
various  kinds  of  material.     Mr.  Green  says: 

Any  machine,  which,  by  test,  produces  results  that  are  con- 
trary to  hard  experience,  simply  brings  ridicule  on  scientific 
observations  and  theory.  The  absurdity  of  a  concrete  pave- 
ment outwearing  a  first-class  granite  block  pavement  needs 
no  comment. 

In  regard  to  this  statement,  we  did  not  find  that  con- 
crete outwore  granite.  We  did  find,  however,  that  under 
the  conditions  at  which  one  test  was  run  at  speeds  vary- 
ing from  five  to  seven  miles  per  hour,  with  all  the  pav- 
ing (concrete  included)  laid  to  a  straight-edge,  owing  to 
the  roughness  of  the  surface  of  the  granite  pavements 
the  grouting  was  broken  and  the  granite  blocks  forced 
into  the  .sand  to  a  depth  of  I  in.  or  more  and  the  edges 
of  the  blocks  w(  re  chipped  in  places.  However,  there  was 
verj-  little  actual  wear  on  the  granite  block. 

We  have  made  rattler  tests  on  the  granite  block  and 
found  that  rattler  loss  was  about  3%  on  fresh  blocks  with 
sharp  corners,  and  only  1V^%  on  the  same  block  on  a 
second  test.  We  have  also  rattled  sand.stone  block  and 
concrete  blocks,  obtaining  in  the  .sandstone  about  11% 
and  the  concrete  about  40%.  I  have  also  found  individ- 
ual vitrified  blocks  in  the  product  of  one  of  the  very  best 
brands  of  paver  that  has  run  as  high  as  60%  loss. 

Our  observations  were  made  for  the  i)urpo.'?e  of  finding 
Mhat  relation,  if  any,  the  rattler  indicates  as  to  actual 
near,  and  we  believe  we  are  in  a  fair  way  to  learn  this. 
W'c  have  found  that  the  greatest  weakness  in  a  vitrified 
block  pavement  is  in  the  behavior  of  the  sand  cushion. 
In  our  tests  the  floating  or  shifting  of  the  sand  has  been 
the  inciting  cau.se  of  tiie  failure  of  the  brick.  It  would 
l)i;  natural  to  say  that  the  filling  of  the  joints  must  have 
been  defective  to  admit  of  this. 

In  regard  to  the  creosote  block  being  loosely  laid,  I 
understand  that  this  was  used,  not  as  a  test  on  creosote 
Ijlock,  but  only  to  introduce  the  wheels  to  each  succos- 
pivc  .<ain|)le  of  coiii  retc  in  the  same  manner. 

Tile  work  dfinc  in  Detroit  was  entirely  for  the  infor- 
mation of  the  Department  of  Public  Works,  and  is  by 
no  means  completed  at  the  present  time.  The  machine 
is  nothing  more  or  less  than  a  method  of  providing  wheel 
abrasion  on  a  pavement  surface  in  a  concentrated  nian- 
iH-r,  and  may  at  times  show  that  a  jjreHumahly  inferior 
material,  |>r()perly  laid,  may  give  superior  results  over  a 
suii|>oscdly    sujterior    material    improperly    laid. 

J    f.  MpCahe. 
City  Boiler  Ins])ector. 

Dctroil,  Mich. 
Mar.  13,  1913. 


The    Three-segment    Column-formula; 
Increasing  Column  Stresses 

Sir — The  publication  in  your  issue  of  Feb.  20  of  ex- 
tracts from  a  new  set  of  specifications  applying  to  the 
design  of  .steelwork  for  buildings,  etc.,  issued  by  the 
American  Bridge  Co.,  brings  up  again  the  time-honored 
question  of  formulas  for  the  reduction  of  allowable  unit- 
stres.ses  in  columns. 

The  new  three-segment  formula  as  suggested  resembles 
very  much  that  used  by  the  Bethlehem  Steel  Co.  in  fig- 
uring its  table  of  "safe  loads"  for  the  special  Il-sectiou 
column  rolled  by  that  company.     In  fact,  between  the 


limits 


=  40  and 


=   80  these  formulas  will 


give  practically  the  same  allowable  unit-stress,  and  it  is 
between  these  limits  that  probably  85  to  90%  of  the  ton- 
nage of  columns  fabricated  for  building  work  will  oc- 
cur. 

If  then,  we  confine  our  attention  to  a  comparison  of 
the  formulas  (as  shown  on  the  diagram  published  with 
your  article  referred  to  above)  between  these  limits,  it 
can  readily  be  seen  that  the  new  three-segment  formula 
(and  hence  also  that  used  by  the  Bethlehem  Steel  Co.) 
allows  a  much  higher  unit-stress  than  any  other  for- 
mula except  that  contained  in  the  Boston  Building  Law, 
which  law  at  the  same  time  imposes  extreme  conditions 
of  loading  in  connection  with  the  use  of  its  formula,  con- 
ditions that  cannot  be  actually  realized.  Both  of  these 
formulas  differ  from  the  old  "Gordon"  forinnla,  which 
is  the  one  on  which  the  majority  of  tables  of  "safe  loads" 
given  in  the  various  hand-books  are  based,  by  as  much 

as  13  %  where      -      equals  55. 

It  would  be  proper  to  l:no»v,  therefore,  upon  what 
data  the  new  American  Bridge  Co.  formula  and  the 
Bethlehem  Steel  Co.  formula  are  founded.  It  is  recog- 
nized, of  course,  that  column  formulas  are  to  a  great  ex- 
tent empirical,  but  those  upon  which  current  practice 
in  regard  to  the  strength  of  columns  is  based  were 
founded  on  the  results  of  actual  tests  combined  with 
the  best  theory  applicable.  The  new  formulas  mentioned 
seem  to  be  based  on  assuni]itions  which  may  or  may  not 
be  well  founded.  If  there  have  been  tests  made  the  re- 
sults of  which  would  warrant  the  ado])tion  of  a  for- 
mula that  will  permit  the  use  of  unit-stresses  in  columns 
m  some  cases  13%  higher  than  has  heretofore  been  con- 
sidered good  practice,  the  writer  is  not  aware  of  it.  It 
seems  only  fair  to  the  engineering  profession  that  the 
authority  for  these  formulas  sliould  be  made  ])ublic,  and 
intelligent  and  honest  criticisms  invited  from  those  com- 
petent to  judge,  before  they  come  into  general  use  in  tab- 
ular forms  of  alleged  "safe  loads"  in  hand-iwoks,  among 
the  host  of  "text-book  designers"  with  whom,  unfortu- 
nately, the  final  decision  in  the  matter  of  far  too  large 
a  quantity  of  structural  steelwork  is  placed. 

The  writer  would  suggest  that  an  opiwrtunity  be  given 
througii  ihci^'e  columns  tor  a  thorough  establislunent  of 
the  merits  of  the  two  column-formulas  here  mentioned. 
If  well  founded,  ihey  are  deser\ing  of  universal  use 
where  a])plicable;  if  not,  their  existeiice  tends  to  mis- 
lead and  may  be  jiroduetive  of  nni<  h  liiirni  and  in  jus- 
lice. 

N.    H.    McLi'KE. 

Phoenixville,  Penn.,  Feb.  25,  1913. 
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Contour  Lines  of  Rubber 

Flat  Slab  Deflected 

BY  An;  PuEssniK 

(Reprinted    from    "EiiKineer- 

iriK  News."  Feb.  29.   1912. 

p.    403) 


Tests  and   Performance  of  Flat  Slabs 

Sir — la  ruferuiice  to  A.  C.  Arend's  letter  iu  Enoinkeu- 
iNU  News,  Feb.  27,  1913,  p.  42<),  on  the  subject  of  flat- 
[iliib  floors,  it  may  be  of  interest  to  your  readers  to  study 
the  acooinpanying  diaf^ram  or  "contour  map"  of  a  ilat 
plate  sui)i)orted  on  points  and  loaded  uniformly.  The  il- 
lustration friveii  is  the  result 
of  one  of  the  numerous  e\- 
l)eriinonts  carried  on  by  this 
company  in  arriving  at  a 
rational  basis  of  design  for 
floors  of  the  fiat-plate  type. 
A  sheet  of  rubber  was 
fastened  over  an  air-tight 
box,  containing  columns  di- 
viding the  surface  of  the 
rubber  into  nine  panels. 
Load  was  apjdied  by  e.K- 
hausting  the  air  from  the 
box  with  a  water-jet  asi)ir- 
ator  and  measured  by  a  U- 
tube  manometer.  Deflection 
readings  were  then  taken  at  points  over  the  interior  panel 
spaced  one-tenth  of  the  span  apart  and  the  readings 
plotted  iu  the  form  of  a  contour  map,  showing  in  a  re- 
markably clear  manner  the  character  of  the  surface  as- 
sumed by  a  fiat  plate,  supported  on  points  and  uniformly 
loaded. 

It  shows  conclusively  that  tension  exists  in  the  top 
surface  of  the  slab  along  the  center  lines  between  columns, 
thus  confirming  Mr.  Arend's  observations  regarding  the 
beha\ior  of  the  floor  fuiish  iu  the  building  which  he  in 
vestigated.  In  the  majority  of  fiat-slab  floors  uo  pro- 
vision is  made  for  reiuforciug  the  top  of  the  slab  in  a  , 
direction  normal  to  the  center  lines  connecting  columns, 
and  to  this  lack  of  proper  reinforcement  may  be  attrib- 
uted the  cracks  which  Mr.  Arend  mentions  as  occurring 
in  this  region  of  the  panel. 

The  experiments  mentioned  above  indicated  that  a 
two-way  system  of  reinforcement  would  be  desirable  as 
pro\adiug  the  most  satisfactory  method  of  meeting  the 
stresses  developed  iu  flat-plate  floors.  It  provides  the 
necessary  steel  in  the  top  of  slab  between  columns  and 
results  in  but  two  layers  of  bars  iu  the  top  of  slab  over 
the  column  heads  where  maximum  stress  conditions  ex- 
ist. In  the  usual  four-way  system  of  reinforcement,  the 
bars  cross  the  column  head  iu  four  layers  so  that  the  two 
layers  are  rendered  largely  ineffective  through  a  short- 
ened lever  arm.  To  contribute  further  to  the  lack  of  ef- 
ficiency of  this  reinforcement,  it  drops  too  rapidly  to- 
wards the  central  j)ortiou  of  the  slab,  leaving  a  zone  of 
concrete  iu  tension  unprotected  by  reinforcement,  which 
accounts  largely  for  the  formation  of  circumferential 
cracks  around  the  column  in  the  top  surface. 

This  condition  is  obviated  in  the  two-way  system  by 
having  the  bars  in  but  two  layers  over  the  column  head 
and  by  extending  them  iu  the  top  of  the  slab  past  the 
line  of  contraflexure,  thus  giving  the  protection  necessary 
against  the  formation  of  circumferential  cracks. 

W.  S.  Thomson. 
Chief  Engineer,  Corrugated  Bar  Co. 
Mutual  Life  Building, 
Buffalo,  X.  Y. 
Mar.   7,   1913. 


The  Status  of  the  Engineering 
Profession 

Sir — in  coiiMcctiiin  with  ibe  remark.'-  on  the  status  of 
tile  engineering  profession  in  your  issue  of  Jan.  3,  I 
\\(jiild  like  to  relate  an  incident  which  came  to  my  notice 
two  ucck.<  ago. 

In  the  Stale  of  Wyimiing,  we  have  a  Slat<!  Kngineyr 
and  also  a  Commissioner  of  Public  Ijands,  both  having 
charge  of  state  deiJartments.  In  handling  application.-^ 
for  segregation  of  public  lands  for  Carey  Act  irrigation 
projects,  practically  all  of  the  matters  concern  the  Com- 
missioner of  Public  Lands.  This  being  the  ease,  it  was 
thought  it  would  be  well  to  have  an  engineer,  who  should 
be  a  state  olHcial,  with  authority  to  examine  and  report 
on  such  applications,  and  then  the  state,  when  applying 
for  a  segregation,  could  have  its  own  engineer  certify  to 
the  feasibility  of  the  project,  and  thus  present  the  same 
to  the  Secretary  of  the  Interior,  backed  up  by  the  ex- 
pert examination  of  a  state's  engineering  official.  On  the 
other  hand,  if  the  project  was  inadvisable,  the  state  could 
notify  the  original  applicant  and  end  the  matter. 

Several  plans  were  suggested ;  first,  that  such  an  engi- 
neer should  be  appointed  as  an  assistant  to  the  State  En- 
gineer, and  that  then  the  whole  matter  of  Carey  Act 
segregations  should  be  turned  over  to  the  State  Engi- 
neer's office.  Second,  that  a  .'separate  department  should 
be  organized  under  an  engineer  who  would  have  charge 
of  all  Carey  Act  matters.  Third,  that  an  engineer  as- 
sistant should  be  given  to  the  State  Land  Commissioner, 
who  should  work  under  his  direction  ujion  Carey  Act 
applications. 

The  Legislature  is  now  in  session  aiul  probably  a  bill 
for  one  of  these  measures  will  be  brought  before  it.  Sev- 
eral engineers  were  consulted  as  to  which  would  be  the 
best  way  to  handle  the  matter.  The  whole  crux  of  the 
question  was  this :  How  best  to  present  this  matter  iu  the 
form  of  a  bill,  and  how  to  w-ord  the  bill  so  that  the  state 
should  be  sure  of  always  getting  a  good  engineer  and  a 
competent  man? 

LTsually  the  qualifications  for  such  a  position  as  em- 
bodied in  laws  are  about  as  follows: 

The eng:ineer,  shall  be  a   man  who  is  practically 

and  theoretically  qualified  to  perform  the  duties  of  said  o,rice 
and  shall  be  appointed  by  the  Governor  for  the  terra  of 

years. 

This,  as  you  see,  means  nothing.  Who  is  to  be  the 
judge  of  the  qualifications?  Very  often  politics  have 
far  more  to  do  w'ith  the  matter  than  competency.  Then, 
if  an  incompetent  man  is  appointed  he  is  virtually  saddled 
on  the  public  for  a  term  of  years. 

After  carefully  considering  the  matter,  several  of  us 
concluded  the  best  way  would  be  to  authorize  the  State 
Land  Commissioner  to  appoint  his  own  engineer  assist- 
ant, and  to  fix  the  time  of  servnce  to  suit  himself.  This 
would  give  the  State  Laud  Commissioner  the  power  to 
'"hire  and  fire"  his  engineer  at  any  time.  This  would 
also  fix  the  responsibility  for  any  delays  in  Carey  Act 
matters  directly  upon  the  State  Land  Commissioner, 
and  applicants  would  know  exactly  who  was  to  blame. 
The  State  Land  Commissioner  could  not  shift  responsi- 
bility upon  an  engineer  appointed  by  the  Governor,  and 
whom  the  Commissioner  could  neither  hurry  nor  remove. 

Mr.  Stillwell,  in  his  address  before  the  Institution  of 
Consulting  Eugineers,  referred  to  iueompeteut  engineers. 
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and  asked  if  in  flagrant  cases  spme  method  could  not  be 
devised  whereby  the  responsibility  could  be  placed  where 
it  belongs. 

I  would  like  to  ask  if  some  method  coulcl.npt  be  de- 
vised whereby  the  great  engineering  societies  could  not 
"prevent  a  great  deal  of  incompetency  in  public  engineer- 
ing positions,  by  helping  to  get  the  right  men  in  the  right 
place  at  first? 

Mr.  Stillwell  also  mentions  the  fact  that  for  this  and 
other  situations  of  which  enginers  complain,  they  are 
themselves  to  blame,  because  of  their  retiring  disposi- 
tions, and  he  is  right. 

To  a  great  part  of  the  public,  one  engineer  is  as  com- 
petent as  another.  All  that  it  is  necessary  to  do  is  for 
a  man  to  hang  out  a  shingle  "Civil  Engineer,"  "Mining 
Engineer,"  and  many  men  would  employ  him  as  quick  as 
they  would  the  president  of  a  national  engineering 
society. 

This  ignorance  of  the  public  as  to  the  qualifications 
of  an  engineer  is  not  confined  to  uneducated  men  either. 
I  am  personally  acquainted  with  a  bank  president,  a 
prominent  judge,  and  another  man  who  conducts  a  busi- 
ness of  four  or  five  million  dollars  a  year.  Each  of  these 
men  would  employ  one  engineer  as  quick  as  another.  Yet 
each  of  these  men  are  very  careful  to  employ  the  very  best 
lawyers  they  can  obtain. 

Such  being  the  case,  who  can  blame  a  Governor  should 
he  appoint  an  incompetent  engineering  official,  or  the 
public  should  they  elect  one? 

Will  a  standardization  of  minimum  fees  to  be  charged 
by  engineers  help?  I  am  very  doubtful.  It  would  prob- 
ably do  a  great  deal  of  good  in  such  a  place  as  Xew  York. 
Chicago  and  other  large  cities;  but  it  is  a  question  if  it 
would  work  in  places  of  100,000  or  less.  It  would  cer- 
tainly help  if  the  public  knew  that  a  good  engineer,  like 
a  good  lawyer  or  doctor,  costs  money ;  but  they  have  first 
to  be  educated  to  this  idea. 

I  know  many  engineers  in  the  West  who  are  called 
upon  to  testify  in  law  suits,  an  employment  which  usually 
pays  well;  but  they  all  agree  that  they  are  called  be- 
cau.se  the  lawyers  in  the  case  know  the  value  of  their 
testimony,  and  not  the  litigants  themselves. 

Engineers  do  not  "butt  into"  things.  Also  they  do  not 
pull  together.  This  is  evidenced  in  the  small  engineer- 
ing societies.  Take  the  Salt  Lake  City  engineering 
society,  for  instance.  They  have  a  nice  society,  whose 
members  meet  and  read  a  ])aper  or  two,  and  possibly 
they  have  a  little  refreshment.  Then  they  separate  and 
forget  about  it  until  next  time. 

Now,  in  the  City  of  Salt  Lake,  there  are  a  good  many 
engineers;  but  I  do  not  know  of  one  that  has  a  large 
enough  business  to  warrant  his  buying  a  multii)lying 
machine,  or  a  fine  rolling  planimeter,  or  a  ])lane  table, 
or  a  fine  |)antagraph,  or  an  integrating  machine.  Each 
engineer  has  his  own  little  library,  his  own  little  kit  of 
iiistrnmonts,  which  are,  of  co\irse,  ample  for  his  usual 
work.  When,  however,  a  man  who  uses  a  transit  almost 
entirely,  runs  up  against  a  small  plane-table  survey,  he 
has  no  instrument.  If  engineers  pulle<]  together,  he 
could  hire  any  one  of  these  instrnmlr'nts  from  the  society. 
There  would  not  he  enough  work  to  warrant  one  engineer 
getting  them,  but  there  would  be  enough  if  they  were 
available  for  the  use  of  all.  Then  in  small  societies  (and 
big  ones,  too),  there  is  always  a  lot  of  rending  and  ]iub- 
lication  of  papers,  of  which  each  will  interest  oidy  a  small 


number.  The  society  should  be  thinking  some  of, advanc- 
ing the  business  interests  of  its  members  as  well  as  of 
technical  papers. 

In  order  to  do  this,  it  should  take  an  interest  in  seeing 
that  epgineering  positions  of  every  kind  arp  well  filled. 
Technical  papers  read  at  the  meetings  are  extremely  help- 
ful; but  we  really  derive  more  Ijenefit  from  the  man  who 
gets  us  or  gives  us  a  job  than  we  do  from  the  finest  paper 
ever  written. 

This,  perhaps,  looks  sordid ;  but  to  come  down  to  cold 
facts,  I  have  yet  to  meet  the  engineer  who  is  not  hunting 
a  job,  with  all  the  avidity  that  he  hunted  his  first  job 
after  graduation. 

If  we  could  get  our  four  great  national  engineering 
societies  into  a  position  where  they  would  be  called  upon 
to  recommend  men  for  positions,  and  where  their  recom- 
mendations would  be  of  weight,  it  would  be  a  great  thing. 

The  societies  fight  shy  of  this.  Why?  Possibly  be- 
cause they  would  not  like  to  offend  certain  of  their  mem- 
bers. There  is  reason  in  this,  too.  But  tliey  could  par- 
tially avoid  this,  if  called  upon  to  recommend  men  for  a 
jilace  by  sending  out  the  names  of  a  dozen,  two  dozen  or 
more  men,  considering  availability  in  every  respect,  geo- 
graphically and  otherwise. 

At  the  present  time,  consider  what  it  means  when  a 
man  writes  after  his  name  the  cabalistic  letters  signify- 
ing his  society  membership.  In  the  case  of  the  four 
national  societies,  is  this  any  guarantee  whatever  that  he 
is  an  expert  in  his  line?  I  am  thankful  to  say  that  it 
usually  means  he  is ;  but  this  is  due  more  to  the  fact  that 
the  majority  of  the  members  are  men  of  honor  than  the 
fact  that  they  are  members.  I  belonged  to  the  American 
Institute  of  Mining  Engineers  as  a  full  member  when  a 
student  in  college.  This  was  good  for  me.  but  it  certainly 
did  not  redound  to  the  ])rofessional  standing  of  the  soci- 
ety. 1  know  there  are  men  belonging  to  the  American 
Society  of  Civil  Engineers  who  are  rather  below  medi- 
ocrity. I  presume  the  same  thing  exists  in  the  other  soci- 
eties. 

When  one  talks  oi'  a  stiunlaicl  niiiiiiuiini  ]irice  for 
engineering  services  it  savors  very  much  of  trade  union- 
ism. We  all  know  that  one  man  is  worth  more  than  an- 
other. Trade  unions  get  over  this  fact  by  saying  that 
they  only  fix  the  minimum  wage,  and  that  as  much  more 
can  be  paid  as  the  workman  can  get.  The. fact  of  the 
matter  is  that  the  mininuim  wage  as  fixed  by  the  union 
almost  invariably  fixes  the  ruling  ])rice  for  labor.  The 
same  thing  occurs  to  a  great  degree  whenever  a  standard 
wage  is  fixed  by  tacit  agreement.  In  Wyoming,  it  has 
become  the  custom  to  ])ay  a  U.  S.  l)ei)iity  Mineral  Sur- 
veyor either  $10  or  $15  a  day.  It  used  to  be  $15  all 
around,  but  new  men  came  in  and  cut 'the  ))rice  to  $10. 
Now  only  a  very  few  of  the  old  <le]tutics  with  an  estab- 
lished clientele  can  get  $15.  As  there  was  more  mineral 
surveying  done  than  almost  any  other  kind  of  surveying 
work,  the  above  prices  have  gradually  come  to  rule  as  the 
general  |)rice  for  engineering  services.  The  result  is 
that  the  beginner  charges  $10  a  day.  and  many  an  ex- 
jjerieiiced  engineer,  who  can  do  twice  as  much  work  as 
the  beginner,  works  for  the  same  price.  The  ])lain 
reason  for  this  is  that  the  ])ulilic  is  unable  to  differentiate 
as  to  the  value  of  the  service  rendered  by  dilferent 
iiicn. 

If  the  oldest  and  best  dejuities  were  to  get  tpgether  and 
set   II   iiiiiiiiniini  price  of.  sav  $25  a  dav.  the  result   would 
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be  that  in  i^i'noral  the  public  wouhl  choose  to  employ  tiie 
iiieii  wlio  would  work  for  $10.  Then  also,  we  must  re- 
member that  all  kinds  of  work  are  not  worth  the  sanu' 
'money.  This  faet  is  noted  in  the  eode  of  ethics  of  vari- 
ous societio**,  where  the  eode  makes  a  ratiier  increased 
charge  for  services  in  court.  It  is  certainly  worth  more 
to  locate  the  line  of  a  good  sized  irrigation  canal,  and  to 
make  the  survey  so  that  it  will  conform  to  all  the  laws 
and  customs,  than  it  is  to  run  out  lines  and  find  section 
corners.  Any  ordinary  surveyor,  with  a  few  months' 
experience,  after  leaving  college,  can  do  the  latter  (in 
ordinary  cases)  as  well  as  the  most  experienced  engineer, 
so  the  latter  should  not  charge  more  for  such  work  if 
he  takes  it  than  the  new  beginner  would  charge.  In  other 
words,  "For  like  work,  like  pay." 

Lawyers  charge  more  jier  hour  or  per  day  for  services 
in  court  than  they  do  for  drawing  up  an  ordinary  mort- 
gage. And  this  is  right.  The  idea  of  a  minimum  wage 
rate,  however,  is  directly  opposed  to  this  idea.  The  mini- 
mum wage  is  essentially  based  on  the  time  element  alone. 
It  says  in  effect  that  one  man  is  as  good  as  another,  and 
one  kind  of  work  is  as  important  as  another,  and,  there- 
fore, the  pay  per  day  should  be  the  same.  Is  this  the 
correct  way  to  look  at  it  ? 

To  my  above  suggestion  that  the  four  great  engineer- 
ing societies  should  recommend  engineers  for  positions, 
there  is  another  very  serious  objection,  and  that  is  ignor- 
ance of  the  true  qualifications  of  members.  Take  the 
American  Society  of  Civil  Egineers  and  note  the  require- 
ments for  admission  to  full  membership.  First,  the 
endorsement  of  seven  members  is  required ;  second,  the 
applicant  must  have  pursued  engineering  for  ten  years; 
third,  he  must  have  been  in  responsible  charge  of  work 
for  a  certain  number  of  years ;  fourth,  he  must  submit 
a  list  of  the  work  he  has  done,  which  must  be  approved. 
The  foregoing  are  the  essentials,  and  are  perfectly 
sufficient  for  membership.  But  are  they  sufficient  for  the 
Board  of  Direction  of  the  Society  to  warrant  its  recom- 
mending the  member  for  a  certain  piece  of  work?  Prob- 
ably the  Board  knows  nothing  personally  of  the  member ; 
they  do  not  know  how  strenuously  he  may  have  worked 
for  ten  years;  there  is  considerable  latitude  in  responsi- 
bility :  and  there  may  be  a  good  deal  of  elasticity  in  the 
list  of  work  done. 

Of  course,  there  are  members  of  all  the  societies  whom 
the  Board  could  recommend  without  question  ;  but  I  refer 
to  those  members  who  have  no  national  reputations  and 
whom  they  would  have  to  recommend.  Suppose  some 
small  county  in  southern  Utah  decided  to  build  a  half 
dozen  small  highway  bridges,  and  called  upon  the  society 
to  recommend  an  engineer  for  this  purpose.  It  would 
be  useless  to  recommend  Wm.  H.  Burr,  or  Ralph  Modjeski, 
or  J.  A.  L.  Waddell,  or  men  of  like  caliber,  because  the 
work  would  be  too  small  and  the  cost  of  the  engineer 
would  he  out  of  all  proportion  to  the  probable  cost  of  the 
structures. 

Could  the  Board,  however,  recommend  John  Doe,  of 
Provo,  Ftah,  who  had  recently  joined,  and  of  whom  the 
Board  knew  nothing  more  than  his  recommendations 
showed?  A  considerable  responsibility  would  rest  upon 
the  members  of  the  Board,  and  were  T  a  member  I  would 
he  loath  to  assume  this,  for  a  man  whom  I  did  not  per- 
sonallv  know. 


1  submit  this  letter  to  arouse  di.'<cuRsion  and  trust  that 
we  will  get  the  views  of  others  on  the  .subject. 

\V.  Xi:wnt(oi«ii. 

EvaiistoB,  Wyo.,  Feb.  3,  l'J13. 

I  Since  ExfiiXT' icnixo  XtIw.s  li^is  been  foremost  in  urg- 
ing the  establishment  of  employment  bureaus  or  appoint- 
ment bureaus  by  engineering  societies,  it  may  be  well  to 
suggest  how  such  bureaus  should  be  conducted. 

It  would  be  manifestly  impossible  for  the  prominent 
ciigineers  who  usually  constitute  the  governing  l)ody  of 
an  engineering  society  to  give  their  personal  time  to  the 
work  of  such  a  bureau,  nor  could  such  a  bureau  undertake 
to  recommend  a  particular  engineer  for  a  particular  ap- 
pointment. 

Such  a  bureau  would  naturally  be  maiuiged  by  the 
Secretary  or  other  salaried  officer  of  the  Society.  The 
bureau  would  in  the  first  place  obtain  from  every  member 
of  the  Society  who  was  in  any  way  open  to  an  offer  of  a 
jiosition  (either  a  salaried  place  or  an  engagement  as  a 
consulting  or  designing  engineer,  or  in  any  other  ca- 
])acity).  a  complete  statement  of  his  professional  record 
in  detail  with  a  statement  also  as  to  the  particular  class 
of  engineering  work  in  which  he  was  open  to  offers  of  a 
position  or  of  employment  in  a  consulting  capacity.  With 
this  data  there  would  be  filed  also  a  list  of  references, 
with  copies  of  letters  of  recommendation,  testimoni" 
als.  etc. 

If,  as  our  correspondent  supposes,  an  application  cam'i 
into  the  bureau  for  an  engineer  to  design  a  dozen  small 
highway  bridges  for  a  county  in  Utah,  those  in  charge 
of  the  bureau  would  select  from  the  files  the  names  of 
three  or  four  or  half  a  dozen  engineers  who  were  indi- 
cated in  the  classified  list  as  competent  and  available  for 
this  particular  class  of  work  and  who  were  located  near 
enough  to  enable  them  to  perform  it  economically.  There 
would  be  transmitted  to  the  applicant  the  names  of  these 
men  with  a  complete  copy  of  their  professional  experience, 
letters  of  recommendation,  references,  etc.,  as  above 
stated.  The  county  authorities  applying  could  then 
undertake  correspondence  with  the  several  engineers 
available  and  make  their  own  selection  from  them  with 
the  aid  of  the  information  furnished  by  the  employment 
bureau. 

We  make  bold  to  say  that  only  with  the  aid  of  some 
such  complete  record  of  a  man's  i)rofessional  work,  can 
any  intelligent  recommendation  of  an  engineer  for  a  par- 
ticular piece  of  work  be  made.  It  is  a  common  experi- 
ence of  every  prominent  engineer  to  receive  letters  re- 
questing him  to  recommend  an  engineer  for  this,  or  tliat, 
or  the  other  piece  of  work,  or  position.  The  engineer 
receiving  such  a  letter  runs  over  in  his  mind  his  list  of 
personal  acquaintances  in  the  profession,  and  very  likely 
recommends  one  of  them  for  the  place;  but  if  he  were 
cross-examined  as  to  his  positive  and  definite  knowledge 
of  some  of  the  men  whom  he  so  recommends,  it  would 
develop  in  many  cases  that  he  was  really  rather  hazy  as 
to  just  what  the  man  had  done  longer  ago  than  two  or 
three  years  perhaps. 

There  are  engineers  who,  by  some  lucky-  stroke  which 
has  brought  them  into  public  notice,  find  plenty  of  im- 
portant work  coming  their  way.  There  are  other  engi- 
neers who  have  had  long  and  valuable  experience  in  re- 
sponsible work,  but  which  has  attracted  little  or  no  pub- 
lic attention.     Such  men,  when  some  change  of  fortune 


590 


ENGINEERING     NEWS 


Yol.  69,  No.  13 


obliges  them  to  seek  new  engagements,  find  their  past  ex- 
perience rated  at  nothing  like  its  proi>er  value. 

It  may  be  said  that  if  such  a  bureau  were  conducted  in 
a  similar  maiLiier  to  the  private  employment  bureaus,  as 
the  above  suggestion  may  seem  to  indicate,  this  work 
should  be  left  to  private  enterprise  instead  of  taken  up 
by  the  engineering  societies.  The  answer  to  this  is  that 
an  engineering  society  could  so  conduct  such  a  bureau 
that  no  loss  of  prestige  whatever  would  result  to  an  engi- 
neer registering  in  it. 

Here  is  the  opportunity  for  the  leaders  of  the  profes- 
sion to  be  of  great  service  to  their  less  fortunate  brothers. 
The  mere  fact  that  such  a  bureau  had  the  great  men  in 
the  profession  registered  in  its  records  as  available  for 
consultation  and  appointment  would  give  the  bureau  a 
character  and  standing  and  reputation  that  cannot  pos- 
sibly be  attained  by  any  employment  bureau  carried  on 
as  a  private  business. 

It  may  be  well  to  say  further  that  there  is  no  reason 
why  such  work  as  we  have  outlined  above  should  be  con- 
fined to  the  national  societies.  State  engineering  socie- 
ties and  the  local  organizations  of  engineers  in  the  smal- 
ler cities  have  an  equal  opportunity  to  engage  in  such 
woik  for  the  benefit  of  Iheir  members.  And  not  alone  for 
the  benefit  of  their  members,  but  for  the  public  benefit. 
For  there  is  probably  no  greater  service  which  an  engi- 
neering society,  either  national  or  local,  can  render  for 
the  public  welfare  than  by  providing  means  whereby  engi- 
neers of  thorough  competence  can  be  placed  in  the  posi- 
tions demanding  responsibility. — Ed.] 


NOTEvS    AND     QUERIES 


The  description  of  the  construction  of  the  footway  tunnel 
at  191st  St.  and  Broadway.  New  York  City  ("Engineering 
N'tws."  Mar.  6,  1913,  p.  484)  omitted  to  state  that  the  engineer 
ill  charge  of  construction  was  R.  A.  MacGregor.  Assistant  En- 
gineer. Bureau  of  Highways,  and  that  the  line  and  grade 
work  was  done  by  A.  E.  and  G.  C.  Wheeler,  City  Surveyors. 
The  tunnel  was  not  entirely  In  rock,  as  stated  in  the  article, 
but  was  built  for  the  200  ft.  nearest  to  Broadway  by  out-and- 
cover  work  In  earth.  We  are  Informed  that  the  leakage  into 
the   tunnel  has  been   steadily  decreasing  since  Its  completion. 

Several  correspondents  have  noted  an  apparent  error  in  the 
stated  number  of  typhoid  germs  used  In  anti-typhoid  Inocula- 
tion on  one  of  the  U.  S.  Reclamation  projects,  as  given  in  th"! 
letter  by  W.  S.  Merrill  in  our  Issue  of  Feb.  20,  191.1.  Mr.  Mer 
lill  appears  to  have  accidentally  omitted  three  ciphers  from 
his  figures,  since  in  the  general  article  on  U.  S.  Reclamation 
Service  practice  by  Dr.  Hugh  A.  Brown,  In  our  issue  of  Mar. 
LI.  1913.  the  first  Inoculation  Is  given  as  .'500  million  and  the 
H.tond  and  third  as  one  billion  each.  The  large  dosage,  we 
understand,  is  the  one  commonly  employed  In  other  services 
as  well. 


Annual   Meeting  of  the   Highway 
Engineers  Association  of  iMissouri 

111  .Missouri,  as  in  most  of  llic  ciMitral  states,  tberc  is 
an  iniinense  mileage  of  roads  which  (during  the  nuid 
wa.son)  are  rondB  in  name  only,  while  the  engineering 
and  administrative  problems  of  obtaining  a  system  of 
good  roads  are  only  in  the  early  stages  of  tiieir  solution. 
Mis.>*<)iiri.  however,  has  a  state  highway  department  and 
a  state  highway  engineer,  whose  duties  are  mainly  edu- 
cational. It  has  al.so  adopted  the  system  of  having 
cwunty   highway  engineers;   but   not  every  country   hiui 


such  an  official  as  yet,  and  in  such  cases  the  duties  come 
within  the  jurisdiction  of  the  county  surveyor. 

The  sixth  annual  meeting  of  the  Highway  Engineers 
Association  of  Missouri  was  held  at  the  Planters  Hotel, 
St.  Louis,  Mo.,  on  March  5  and  6,  with  a  fair  attendance. 
The  President,  J.  M.  Stallard  (St.  Joseph),  was  in  the 
chair.  In  an  opening  address,  the  State  Highway  En- 
gineer (Curtis  Hill)  laid  particular  stress  upon  the 
questions  of  maintenance  and  repair,  pointing  out  that 
there  is  altogether  too  little  of  the  former  and  too  much 
of  the  latter.  Maintenance  means  keeping  a  road  in 
proper  condition,  while  repair  means  restoring  a  dam- 
aged road  to  the  condition  in  which  it  should  have  been 
kept.  Maintenance  is  al^solutely  essential  in  the  case  of 
earth  roads. 

The  subject  of  road  legislation  received  attention,  and 
a  committee  on  legislation  was  proposed,  to  give  proper 
bills  the  support  of  the  association.  This  was  o]>]H)sed 
by  Mr.  Hill,  on  the  ground  that  the  bills  are  continually 
liable  to  radical  changes  introduced  for  political  pur- 
poses, so  that  the  indorsement  might  apply  to  bills  hav- 
ing objectionable  features.  Main  roads  crossing  the 
state  and  connecting  county  towns  were  advocated  by  S. 
J.  Roy  (Hannibal).  He  suggested  a  bond  issue  of  $10,- 
000,000  for  roads,  but  pointed  out  that  to  secure  this  it 
would  be  necessary  for  the  engineer  to  prove  that  it  would; 
be  a  good  investment.  In  any  system  of  ta.xation  for 
roads,  the  cities  should  be  included,  and  not  exempted, 
since  tliey  benefit  as  well  as  the  rural  districts. 

Roy  Britton,  President  of  the  Mi.ssouri  State  High- 
way Commission,  spoke  in  favor  of  state  aid,  but  eonsiil- 
ered  that  such  aid  sliould  be  mainly  educational  and  pro- 
motional, and  should  not  apply  to  road  coiu^truction  by 
the  state.  The  work  of  the  State  Highway  Engineer  also 
should  be  largely  of  an  educational  character;  all  loca- 
tions and  plans  for  roads  should  be  subject  to  his  ap- 
proval, and  all  designs  for  bridges  and  structures  should 
also  require  his  examination  and  ajiproval,  but  he  should 
not  undertake  to  prepare  such  i)lans  or  designs.  The 
county  higiiway  engineers  should  be  in  direct  charge  of 
the  execution  of  the  work.  Local  effort  is  a  fundamental 
requirement  for  road  imiirovement ;  and  the  state  should 
not  undertake  to  initiate  work  where  there  is  no  such 
effort.  One  bill  now  before  the  legislature  provides  that 
the  state  shall  pay  $2000  for  dragging  the  roads  pro- 
vided that  the  county  raises  $2000  and  the  landowners 
along  the  road  also  raise  $2000;  no  piece  of  work  to  bo 
less  than  five  miles  in  length.  A  resolution  was  adoiited 
requesting  the  governor  to  have  the  engineering  profes- 
sion represented  on  the  propo.sed  public  service  commis- 
sion. 

A  jjapcr  on  "Concrete  Highway  Bridges"  was  pre- 
.sented  by  D.  B.  Lutcn  (Indianapolis,  Ind.)  ;  this  dealt 
not  only  with  questions  of  design,  Itiit  also  with  those  of 
patent  rights,  and  of  the  unCortunate  tendency  to  put 
construction  in  the  liands  of  inexperienced  men.  Tliis 
last  is  due  largely  to  the  letting  of  contracts  by  lump 
sums,  and  he  submitted  a  form  of  detailed  estiniiite 
which  would  tend  to  check  this  condition.  He  did  not 
approve  of  the  engineer  submitting  detailed  ])lans,  and 
then  passing  upon  his  own  plans  as  well  as  those  sub- 
mitted in  competition.  The  engineer  should  jjrejiaro 
general  plans  and  coiu])lete  specidcations.  and  the  birl- 
ders  should  submit  detailed  plans  conforming  to  the  re- 
quirements.    In  this  way  the  several  designs  would   be 
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I'Kiiipurable,  wliicli  is  not  the  case  when  liiddors  submit 
tlioir  own  plans  in  competition  with  those  of  the  cnjj;iiR'er 
tor  tiie  worii.  Two  other  papers  on  bridge  work  were 
ic:ul  by  title;  "Steel,  Concrete  and  Wood  iirid.iies,"  ¥.  J. 
Kersting;  "Progress  in  Design  and  Construction  of 
Jligiiway  Bridges,"  F.  D.  Hughes.  Other  pai)ers  (also 
read  by  title)  were:  "The  County  Surveyor,"  Alfred 
Riske;  "The  County  Highway  Dejiartment,  and  the  Re- 
lations Between  the  County  Court  and  the  County  High- 
way Engineer,"  L.  M.  Stallard;  "Streets  and  Pavements 
in  St.  Louis,"  Walter  Hempelinann.  On  one  evening 
the  members  attended  a  meeting  of  the  Associated  Engi- 
neering Societies  of  St.  Louis,  when  a  paper  on  city  plan- 
ning as  related  to  the  development  of  the  city  of  St.  Louis 
was  reail  bv  Mr.  Gundlach,  President  of  the  City  Coun- 
cil. 

The  officers  for  11113  are  as  follows:  President,  Alfred 
Riske,  County  Surveyor  and  Highway  Engineer,  St. 
Charles,  Mo.;  Vice-President,  R.  C.  Allen,  Clinton,  Mo.; 
C.  Cargill,  St.  Joseph,  Mo.  Tlu'  next  meeting  will  be 
held  at  St.  Joseph. 


Flooding  of  Sewage  Pumps  at 
Batavia,  N.  Y. 

A  few  weeks  ago  the  sewage  pumps  of  Batavia,  N.  Y., 
were  stopped  fot  a  short  time  as  a  result  of  high  water. 
We  are  indebted  to  K.  B.  Mathes,  chairman  of  the  Sewer 
Commission  and  to  Robert  L.  Fo.x,  city  engineer,  for  the 
following  account  of  the  difficulty  and  the  way  it  was 
met : 

The  sewage  pumping  station  is  32  ft.  in  diameter 
and  about  27  ft.  in  depth.  Its  bottom  is  divided  into  six 
compartments.  In  two  of  these  there  are  two  1050-gal. 
per  miu.  submerged,  vertical,  centrifugal  pumps  and  in 
a  third  compartment  there  is  a  similar  pump  with  a  ca- 
pacity of  -170  gal.  per  niin.  The  shafts  pass  upwards, 
with  the  runner  supported  on  a  ball-bearing  step.  This 
step  is  about  12  ft.  above  the  bottom  of  the  pumps  and 
2  ft.  above  the  top  of  inlet  sewer. 

At  the  time  of  the  trouble  one  of  the  large  pumps  had 
been  taken  apart  for  an  examination.  About  this  time  a 
thaw  accompanied  with  rain  caused  the  Tonawanda 
Creek  to  overflow  its  banks  and  to  cover  certain  out- 
lying and  low  streets.  Elsewhere  certain  streets  were 
covered  with  storm  water  due  to  the  inefficiency  of  the 
old  storm  water  system.  The  result  was  that  this  water 
naturally  ran  through  the  perforated  manhole  tops  of 
the  sewers  in  several  places.  Certain  cellars  of  houses 
along  the  shallow  creek  commenced  to  fill  with  water 
.seeping  through  the  walls.  The  occupants  opened  up 
their  cellar  drains  and  sewers.  From  these  various 
causes  the  pump  well  soon  received  all  the  water  that  the 
two  pumps  could  handle. 

About  this  time  a  faulty  ball  bearing  on  the  second 
pump  broke,  leaving  the  small  one  to  take  care  of  the 
flow.  Before  the  ball  bearing  could  be  repaired  the  plant 
lieeame  flooded,  forcing  the  machinists  out  of  the  well. 
The  sewage  being  to  a  certain  extent  gritty,  very  soon 
got  into  the  bearing  of  Pump  3  and  caused  the  bearings 
to  break,  thus  forcing  a  complete  stoppage  of  pumping. 

Within  24  hours  a  temporary  steam-driven  centrif- 
ugal pump  of  1050  gal.  per  min.  capacity  was  installed 
at  a  manhole  outside  of  the  pump  station  and  one  of  the 


regular  pumps  was  jacked  up  and  run  on  split  collars, 
fastened  on  the  pump  shaft  and  resting  on  a  journal  box 
in  the  basement.  Within  forty  minutes  after  these  two 
pumps  commenced  to  run  the  sewage  was  lowerc^d  and 
new  balls  inserted  in  the  raceways  of  the  bearings  of 
Pump  3.  Tlu'ii  Puni])  2,  which  had  been  running  on 
split  collars  resting  on  a  journal  box,  was  repaired.  Within 
two  hours  the  puni])  station  was  running  the  same  as 
usual,  the  two  pumps  handling  the  entire  flow.  The  fact 
that  the  creek  had  receded  only  a  few  feet,  enough  to  pre- 
vent surface  water  from  entering  the  maidiole  tops,  is 
indicative  that  the  capacity  of  the  ])umpiiig  station  is 
ample,  excejrting  in  an  extreme  case  of  the  river  flooding 
the  low  streets,  as  has  been  described. 

a 

Edwin  F.  Wendt:  President,  American 
Railway    Engineering    Association 

Edwin  Frederick  Wendl,  Assistant  Engineer  o'L  the 
Pittsburgh  &  Lake  Erie  R.R.  (New  York  Central  Lines) 
was  elected  President  of  the  American  Railway  Engi- 
neering Association  at  the  annual  meeting  held  in  Chi- 
cago, Mar.  18-20.  He  was  educated  in  the  public  schools 
of  New  Brighton,  Pa.,  and  in  1888  he  graduated  from 
Geneva  College,  Beaver  Falls,  Penn.,  with  highest  hon- 


Einvix  F.  We\dt,  Presidkxt  of  the  American 
Railway  Engineering  Association 

(Assistant  Engineer,  Pittsburgh   &  Lake  Erie  R.R.) 

ors  in  the  classical  course.    He  has  been  a  member  of  the 
Board  of  Trustees  of  that  institution  since  1907. 

He  entered  railway  service  in  1888  as  axman  and 
chainman  in  the  engineering  corps  of  the  Pittsburgh  & 
Lake  Erie  R.R.,  and  rose  through  the  positions  of  rod- 
man,  le\elman  and  transitman.  In  October,  1898,  he 
became  Assistant  Engineer  in  charge  of  maintenance-of- 
way  and  construction  and  contract  work.     Since  he  has 
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held  that  position  extensive  improvements  have  been 
made,  the  road  extended  and  reconstructed,  and  widened 
for  additional  main  tracks,  extensive  yards  and  shops 
have  been  built,  and  the  new  terminal  station  and  office 
building  at  Pittsburgh,  while  the  entire  road  has  been 
equipped  with  automatic  block  signals  and  interlocking 
plants.  Mr.  Wendt  is  a  charter  member  of  the  Ameri- 
can Railway  Engineering  Association,  has  served  on 
many  of  its  committees  and  has  been  Vice-President  and 
a  member  of  the  Board  of  Direction.  He  is  a  member 
also  of  the  American  Society  of  Civil  Engineers  and  the 
Engineers'  Society  of  Western  Pennsylvania. 

Tests    on  Cast  -in-place  Concrete  Piles 

By  FiiANcis  ]>.  Pruyn* 
Owing  to  some  very  unfortunate  experiences  with 
ca.st-in-place  concrete  piles,  the  writer  started  out  in 
search  of  a  concrete  pile  which,  if  possible,  could  be  re- 
lied upon  at  all  times  and  places,  or  in  other  words, 
would  be  as  nearly  fool-proof  as  possible.  He  was  per- 
fectly familiar  with  the  distortion  that  takes  place  with 
cast-in-place  piles  when  they  are  driven  in  succession  on 
close  centers,  such  conditions  as  were  disclosed  in  Exgi- 
XKKitiXfi  X'ews,  Sept.  13.  1!n3,  and  Feb.  37.  1913.  and 


Test  Xo.  1  was  made  by  driving  six  16-in.  diameter 
steel  shells,  30  ft.  long,  one  at  a  time,  into  the  ground 
by  means  of  a  steel  core  fitting  tightly  therein;  in  other 
words,  by  the  displacement  method.  The  day  after  all 
the  six  steel  shells  were  driven  in  the  numerical  order  ■ 
shown  they  were  concreted  one  at  a  time  (also  in  the 
order  sho\m)  and  the  casings  pulled.  A  3-in.  rod  was 
left  in  the  concrete  piles  so  that  after  they  had  seasoned 
they  could  be  pulled  out  of  the  ground  and  examined. 
This  was  done  about  three  weeks  after  the  piles  were 
driven.  The  concrete  was  of  a  1:3:3  mixture.  The  re- 
sults of  the  tests  are  shown  in  the  accompanving  diagram 
(Fig.  1). 

It  will  be  noted  in  one  case  that  the  3-in.  steel  rod  was 
straightened  out  so  that  the  pile  slipped  off  the  end  of  t 
the  rod,  and  that  in  other  cases,  the  lower  part  of  the  , 
pile  was  missing,  while  the  hook  on  the  bottom  of  the  rod 
remained  intact.  It  is  very  evident  that  three  weeks  is 
not  sufficient  time  to  set  up  the  point  of  some  of  these 
piles,  a  condition  probably  brought  about  by  the  admix- 
ture of  sand  and  mud  with  the  concrete  and  caused  by 
the  pressure  of  the  earth  on  the  wet  concrete  as  soon  as 
the  shell  was  removed. 

After  the  very   unexpected   failure  of  these  piles   on 
30-in.  centers,  a  second  group  wa^  driven   (Fig.  3).  The 
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Driving  ox  4-ft.  and 
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was  of  the  opinion  thai  this  distortion  was  caused  by  the 
mo.vement  in  each  .stratum  of  the  soil  as  it  was  punc- 
tured and  displaced  laterally  by  the  forming  apparatus  three  piles  driven  on  3-ft.  centers  were  never  concreted, 
for  the  adjacent  pile.  He  felt  tiiat  if  a  freshly  cast  pile  but  Xos.  10,  11  and  13  were  finished  and  later  pulled 
could  be  protected  during  this  driving  process,  a  perfect  out  and  examined.  All  the  shells,  however,  in  this  group 
cast-in-place  pile  would  be  the  result.  It  was  to  prove  were  driven  and  remained  in  place  until  after  Xos.  10, 
this  theory  the  following  tests  were  made  and  no  one  was  \i  and  13  were  concreted  and  their  .shells  withdrawn, 
more  surprised  and  disapjiointed  than  the  writer  when  These  piles  on  1-ft.  centers  showed  abont  the  same 
his  carefully  conceived  theory  did  not  work  out  in  ])rac-  deformation  as  tlio.se  on  30-in.  centers,  while  the  one 
tice.  on  G-ft.  centers  showed  an  almost  ])erfect  pile,  proving 
The  tests  prove  conclusively  that  in  t.''e  driving  of  piles  tlmt  at  long  distances  between  piles,  the  earth  pressures 
by  the  displacement  method  a  heavy  pressure  is  set  up  jire  not  transmitted. 

in  the  surrounding  earth,  that  the  deeper  the  penetration  The  test     was     made  in     Long  Island     City,    several 

the  heavier  this  pressure  is   liJ<ely  to  be,  and   that  this  blocks  south  of  the  Queensborough  Bridge.     The  ground 

pressure  is  not  immediately  dissipated  through  the  sur-  was  soft  water-bearing  loam  and  sand,  or  a  good  average 

rounding  earth,  but  remains,  for  a  period  of  24  hours  at  „f  tJie  materials  met  with  in  ordinary  practice, 

lea.st,  an  active  force,   intent  on  crowding  back  into  its  I^   Test   1,   the   in.side  pile  was  driven   first,  and   the 


original   position   as  soon   ns  the   restraining  element  is 
removed. 

Two  tests  were  made— one  consisting  of  a  group  of 
six  piles  driven  on  30-in.  centers,  and  the  other  consist- 
ing of  a  group  of  jiilcs  with  varying  distances  between 
centers  of  3,  4  and  0  ft. 

•Vlrc-prenldent.  Thi-  Uinl<T|>iiinlnK  *  FuuiKliillon  Co.,  280 
Broadway.   Nt-w    York   I'lty. 


outside  piles  were  the  last  ones  driven.  Considerable  dif- 
ficulty was  met  with  in  driving  the  last  piles  on  account 
of  the  compacting  of  the  material  throiiirh  the  driving 
of  the  other  ])iles. 

It  is  evident  that  there  has  developed  a  heavy  coniiires- 
sion  in  the  .soil  through  which  the  pile  is  driven,  and 
that  this  comin-ession  is  not  di.ssipntod  in  the  surround- 
ing material,   luit  is  always  present  to  squeeze  the  soft 


Mnrrh    v'O.    I!l|:{ 


E  N  0  I  N  ]<]  K  RING     NEWS 


593 


cDliirctc  iMil  (if  |Mi,sili(iii  ;is  sdim  ii'^  (lir  protc'ctillf;  sllOlls 
jirc  w'ilhilriiw  11.  II'  tiiis  is  Iriir  in  llic  case  of  tlic  piles 
(lri\eii  on  l-I'l.  centers,  it  is  very  reiimrkahle,  luiil  deiii- 
(Uisl  rales  (|iiite  clearly  that  under  the  majority  of  eoii^ 
.lilious  met  iir  ])ruc;tieL'  tliis  type  of  pile  is  not  relialile. 
(ireat  care  was  used  in  driviiii;-  the  piles  and  (illin;; 
llu'in,  as  well  as  in  the  mixiiij;  of  the  concrele.  A  very 
riili  nii.vture  of  concrete  was  used,  and  cmtvI  Iiiiil:  ua~ 
doiic  ill  the  hoi)e  that  a  perfect  pile  could  he  rornied  hy 
this  method. 

The  Improvement  of  the  Cuyahoga 
River  at  Cleveland,  Ohio 

There  has  hoen  agitation  for  a  iiumher  of  years  at 
Cleveland  for  the  straiphteniiig  of  the  Cuyahoffa  River 
as  an  inner  develojmient  of  the  lake  harbor  there.  A  sur- 
vey of  tile  river  was  authorized  by  Congress  in  February, 
]!)11,  and  a  detailed  study  with  an  estimate  of  the  cost 
of  [wssible  improvements  was  made  l)y  Col.  John  Millis, 
U.  S.  A.,  in  charge  of  the  Cleveland  district.  To  ]irovide 
a  definite  starting  point  for  discussion  and  negotiation, 
(Jen.  W.  H.  Bi.\l)y,  Chief  of  Engineers,  IT.  S.  A.,  sug- 
gested that  a  city  commission  be  appointed  and  author- 
ized to  report  on  the  various  questiiins  relating  to  the 
imjirovement  of  the  lake  front  and  river.  In  June,  1!)11, 
the  city  council  autlrorized  sueii  a  commission  and  the 
mayor  appointed  as  the  five  members  J.  H.  Cassidy,  E. 
S.  Griffiths,  H.  C.  (iahn,  W.  P.  Riee  and  Augustus  Mor- 
decai.  The  commission  immediately  organized  and  began 
its  discussions  with  city  officials,  government  engineers, 
state  authorities,  civic  organizations,  property  owners, 
railroads,  steamship  lines  and  other  carriers.  It  also  vi'- 
ited  numerou'^  lake  and  Atlantic  ports. 

No  appropriation  was  given  for  detailed  engineerini; 
studies,  but  plans  and  surveys  of  the  federal  and  city 
engineers  were  at  the  board's  disposal.  In  January  of 
this  year  the  commission  made  its  report — outlining  in 
rather  broad  fashion  the  most  feasible  projects.  These 
are  outlined  below  as  disclosed  by  this  report. 

Present  Conditions — In  the  city  of  Cleveland  and  for 
KlVl;  miles  south  from  its  mouth  the  Cuyahoga  River  runs 
tl'.rough  a  flat  valley,  from  80  to  100  ft.  deep  and  from 
3000  to  5500  ft.  wide,  in  a  level  plateau  bordering  the 
lake ;  the  approach  to  this  valley  is  steep.  The  flats  are 
of  clay  and  sand.  From  the  Superior  Ave.  viaduct  (see 
accomi)anying  figure)  to  the  Erie  R.H.  bridge,  the  flats 
are  some  300  ft.  wide  between  the  side  hills.  The  river 
channel  is  very  crooked,  crossing  the  valley  four  times. 
From  the  Erie  R.R.  bridge  to  Thornburgh,  lOi^  miles 
from  the  mouth,  the  flats  are  irregular,  but  the  channel 
is  straighter,  though  there  are  several  shert  and  sharp 
bends  which  must  be  corrected.  Thornburgh  is  consid- 
ered the  economic  head  of  river  navigation. 

Between  the  Superior  Ave.  viaduct  and  the  Erie  bridge 
it  is  7900  ft.  in  a  straight  line,  but  17,420  ft.  by  the  river; 
the  area  of  the  adjacent  flats  is  686  acres.  From  the  Eric 
bridge  to  Thornburgh  it  is  41,406  ft.  in  a  straight  line, 
but  54,582  ft.  by  the  river.  The  area  of  adjacent  flats 
here  is  3946  acres,  of  which  only  541  acres  are  now  used 
for  manufacturing. 

The  present  navigable  channel  extends  5.2  miles  from 
the  mouth  of  the  river.  Above  this  point  no  improve- 
ments have  been  made,  but  the  work  contemplated  in- 
cludes  straightening   and    deepening   the    channel      and 


building  docks  along' thi'  river  for  about  ftOOO  ft.  farther 
up  the  stream  to  a  jioint  near  ihe  Ilarvanl-Denison  St. 
|]rid;;c.  IIcic  a  uow  connection  can  be  foade  witii  the; 
Ohio  canal  which  is  being  improved  by  the'Hlate.  This 
canal  connects  near  Zanesville  witli  the  Muskingum 
K'i\cr  on  which  the  federal  government  maintains  eI(•^en 
locks,  so  that  there  is  a  ]iossibility  of  a  through  waterway 
from  Lake  Kric  to  the  Ohio  ]{iver  at  Marietta.  In  the 
short  stretch  of  the  Cuyahoga  River,  where  improvement 
is  contemplated,  there  are  24  bridges,  nine  of  which 
have  draw-spans  and  13  of  wliicli  carry  railway  tracks. 

The  commission  reports  that  the  improvement  of  tiie 
Hals  alio\t'  the  Eric  bridge  would  permit  of  an  industrial 
development  represented  by  the  expenditure  of  $50,000,- 
000  in  manufacturing  plants  an<l  the  creation  of  river 
trafTic  amounting  to  20,000,000  tons  ])cr  year,  largely 
having  to  do  with  the  reduction  of  iron  ore.  It  is  on  ac- 
count of  this  possible  development  that  the  commission 
justifies  the  pro]iosed  ex])cnditures  for  river  development 
and  even  states  that  the  waterway  must  be  improved  a.s 
suggested  if  the  city  is  to  maintain  its  important  position 
and  encourage  the  development  of  local  industries. 

BefoH'  1890,  boats  of  'ion  u,  :i(Mi  ft.  in  Icngtli,  drawing 


Map  of  Cleveland,  Showing  Proposed  Improvements 

OF  THE   Cl'YAHOGA    RiVEli 

15  and  16  ft.  of  water,  were  considered  large  m  this  dis- 
trict, but  now  the  committee  finds  that  507r  of  the  traf- 
fic is  carried  in  boats  500  ft.  or  more  in  length,  drawing 
19  ft.  of  water.  Some  boats  are  600  ft.  long  and  two  new 
ones  are  617  ft.  None  of  these  600-ft.  boats  can  get 
through  the  Cuyahoga  River  where  improvement  is  con- 
templated, although  a  channel  depth  of  21  ft.  is  main- 
tained by  the  city. 

In  July,  1912,  the  commission  favorably  reported  on 
the  improvement  of  the  upper  valley  by  cutting  a  new- 
channel  in  the  middle  of  the  low  land  to  open  up  31/2 
miles  of  river  frontage  above.  The  plan  has  been  ap- 
proved by  federal  and  city  engineers  and  the  preliminary 
steps  are  under  way.  For  the  fullest  use  of  this  develop- 
ment, however,  the  commission  finds  that  the  lower-river 
improvements  discussed  in  their  recent  report  are  neces- 
sary. 

Proposed  Changes — These  latest  plans  are  aimed  to 
make  the  river  as  straight  as  necessary  and  with  reason- 
able cost  and  least  possible  interference  with  present  oc- 
cupants of  the  flats  (lumber  yards,  planing  mills,  miscel- 
laneous industries,  railroad  tracks  and  terminals').  The 
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commission  admits  that  a  considerable  readjustment  of 
the  holdings  in  this  territory  will  be  required  but  holds 
that  the  lumber  interests  can  be  shifted  with  less  harm 
than  can  the  railroads  and  that  the  minor  industries  in- 
volved do  not  require  the  use  of  water  fuuts.  They  have 
found  no  plans  of  improvement  which  can  be  developed 
without  the  opposition  of  all  parties  adversely  affected. 
The  attempt  of  the  commission  has  been  to  lay  out  plans 
which  would  interfere  as  little  as  possible  with  the  large 
plants  where  ore  is  transshipped  and  with  the  main  tracks 
of  railroads. 

There  are  three  projects  under  consideration,  one  of 
which  (Xo  3.  in  accompanying  figure)  is  but  the  widen- 
ing and  deepening  of  the  present  channel,  resulting  in 
a  route  of  17,420  ft.  The  route  most  favored  by  the 
commission  is  9555  ft.  long  and  the  second  one,  10,340 
ft. 

Plan  X"o.  1  involves  the  relocation  of  the  channel  be- 
ginning at  a  point  400  ft.  south  of  the  Superior  Ave  via- 
duct, and  intersecting  the  old  channel  between  the  C.  C. 
C.  &  St.  L.  Ry.  freight  bridge  and  the  same  railroad's 
passenger  bridge,  and  also  opposite  Central  Ave.  This 
route  meets  with  the  least  objections  from  the  railroads, 
is  most  central  regarding  the  flat  lands  and  best  calcu- 
lated to  serve  them.  It  has  advantages  over  the  second 
route  in  that  immediate  relief  can  be  afforded  by  com- 
pletion of  the  first  cut,  while  the  balance  of  the  river  im- 
provement is  being  completed ;  this  first  benefit  can  be 
secured  by  an  expenditure  of  about  one-quarter  the  t  .tal 
including  the  Mahoning  Ave.  cut  whicli  is  a  desirable 
part  of  the  work. 

This  project  conflicts  somewhat  v.-ith  the  new  high- 
level  bridge  which  is  being  built.  On  account  of  the  relo- 
cation of  the  channel,  the  new  bridge  will  oifer  only  80 
ft.  of  clearance  over  the  water  (compared  with  93  ft. 
over  the  old  channel),  which  is  less  than  the  required 
height  of  the  rear-light  mast  on  some  freight  vessels. 
The  commission  holds,  however,  that  there  has  been  no 
serious  objection  offered  to  the  use  of  adjustable  masts 
for  passing  this  point. 

The  estimates  presented  for  the  cost  of  the  three  routes 
are  given  in  the  commission's  report  as  follows: 

Route  No.  1  eiclunive  of  Mahoning  cut $.3,100,000 

Route  No.  2  inclusive  in  Malioning  cut 3. .300,000 

J<ouU'  No.  3  excluaive  of  .Mahoning  cut 3,S.54,000 

Mahoning  cut I'T^'S! 

Route  No.  3  carried  above  proposed  Mahoning  cut 4,455,000 

The  above  estimates  for  Routes  1  and  2  are  given  by 
the  U.  S.  District  Engineer's  office,  and  Xo.  3  by  the 
City  Engineer.  While  Xo.  3  is  not  a  radical  proposition 
and  docs  not  appreciably  shorten  the  distance  to  the  upper 
river,  there  is  shown  no  decided  economy  in  it  on  ac- 
count of  the  great  cost  of  bulkhead  construction  and  land 
condemnation. 

Different  interests  and  persons  have  proposed  various 
substitute  routes,  the  best  of  which  shown,  according  to 
the  commi.ssion,  is  a  modification  of  route  Xo.  2,  which 
avoids  some  of  tlie  complications  and  disturbances  to  in- 
dustries incident  to  route  No.  2.  It  would  make  neces- 
.«Hry  the  leveling  off  of  a  large  portion  of  the  southern 
hills  to  flic  lower  level.  Tliis  would  increase  the  land 
available  for  manufacturing  purposes;  the  railroad  situa- 
tion, however,  would  not  he  iniprovcd. 

As  compensation  to  flic  railroads  for  damage  suffered 
by  I'lan  1.  the  commission  suggests  consideration  of  a 
plan  to  fill  in  Collision  Hcnd  with  evcavntcd  materials  to 
■urrv  West  3rd  St.  across  llii'  fill  i.ii  a  low  viaduct,  thus 


doing  away  with  the  maintenance  of  two  city  draw- 
bridges, and  allow  the  Erie  R.R.  to  replace  its  lost 
track  facilities  by  extending  to  the  made  land.  The 
C.  C.  C.  &  St.  L.  R.  R.  would  be  relieved  of  the  care  and 
maintenance  of  an  extra  bridge  at  Carter  Road  by  filling 
up  tb.e  old  channel  between  the  present  bridge  and  Col- 
lision Bend,  though  this  would  necessitate  shifting  the 
lumber  interests  to  another  locality. 

Financing — The  commission  points  out  that,  on  ac- 
count of  the  relation  of  this  work  to  the  outer  harbor  of 
the  city,  to  the  Ohio  canal  being  enlarged  by  the  state, 
and  to  the  improvement  of  the  Muskingum  River  by 
the  federal  government,  a  wide  community  of  interests 
is  shown.  The  commission  recommends  that  the  city 
should  assure  the  federal  government  of  its  willingness 
and  ability  to  bear  50%  of  the  cost  of  this  river  improve- 
ment, and  that  this  cost  be  directly  apportioned  on  the 
interests  benefited. 


Tornadoes  in  the  Lowei-  Mississippi  and  Gulf  States,  on 
Mar.  12,  caused  the  loss  of  a  hundred  or  more  lives  and  ex- 
tensive  property    damag:e. 

Panic  In  n  MovlnK-ploture  Theater,  at  Vervius.  France,  on 
Mar.  9.  resulted  in  10  deaths  and  injury  to  45  others  anions 
the  audience.  The  fire  was  insignificant  and  was  quickly  ex- 
tinguished   without   damage    to    persons    or    property. 

An  ExploHinn  of  Natural  (ins  wrecked  two  building's  and 
caused  injury  to  13  of  their  occupants  on  Mar.  7,  at  Hot 
Springs,  Ark.  The  gas  had  collected  in  the  basement  of  one 
of  the  buildings. 

A  Dynamite  Kxplowion  at  Ariler,  Scotland,  on  Mar.  10  de- 
stroyed the  works  of  the  Nobel  Explosive  Co.,  killing  six  and 
injuring  10  persons,  and  wrecking  buildings  in  Arder  and  the 
adjacent  village  of  Irvine.  The  scene  of  the  accident  is  about 
20    miles   from   Glasgow. 

The  AVrlitht  .Veroplanc  PatcntH  were  upheld  In  a  decision 
of  the  French  Court  of  Appeals,  rendered  Mar.  13.  The  prin- 
cipal claims  made  were  relative  to  alleged  Infringements  of 
the  warping  wing  effect  as  in  the  American  and  German  pro- 
ceedings in  which  the  courts  concerned  have  recently  given 
verdicts    upholding    the    Wright    patents. 

A  New  .\ltitude  Record  for  aeroplanes  was  established 
in  the  vicinity  of  Paris,  on  Mar.  11,  when  a  French 
aviator,  using  a  monoplane,  reached  a  height  of  fiOOO  meters 
(about  19,600  ft.,  or  close  to  3%  miles).  The  previous  record 
was  5450  meters  (17,900  ft.)  made  at  Villacoublay,  Sept.  17, 
1912,    by    another    Frenchman,    I^egagneux. 

A  New  BulldluK  at  Washington  for  the  U.  S.  Geological 
Survey,  Reclamation  Service,  Indian  Ofllce  and  Bureau  of 
Mines,  was  provided  for  by  an  act  of  the  last  Congress.  The 
building  Is  to  occupy  the  entire  block  bounded  by  18th.  19th, 
E  and  F  Sts.,  N.  \V,,  and  is  to  cost  approximately  $3,000,000 
The  design    will    be   started    immediately. 

The  Formation  of  I'nlon  Water  UlHtrlctM  In  New  York  by 
agreement  between  municipalities  and  the  construction  of 
water-supply  works  for  such  districts  by  the  State  Con- 
servation Commission  is  authorized  by  Assembly  Bill  1147, 
now  before  the  legislature.  The  works  would  be  paid  for  by 
the    water    districts. 

The  New  Capital  City  ut  Auatralla  Is  to  be  named  Can- 
berra, after  the  district  where  It  is  to  be  located.  The 
foundation  stone  of  the  capital  building  was  laid  with  appro- 
priate ceremonies  on  Mar.  12,  1913.  The  governniiiital  com- 
mission appointed  for  the  purpose  has  made  a  plan  for  the 
city  based  on  ihr  numerous  plana  stihmltted  In  the  recent 
competition,  but  thi'  formal  adoption  of  this  olllclal  plan  has 
not  yet    taken   place. 

Company  MtorrN  for  supplying  employees  with  meal  ami 
groceries  at  cost  price,  are  contemplated  on  a  large  scale  by 
the  Interborough  Hapid  Transit  Co.  and  the  New  York  City 
Itallways  Co.,  and  the  first  of  these  stores  was  opened  on  Mnr. 
13  and  did  nn  unexpected  volume  of  business.  The  stores  lire 
only  open  to  employi'es  of  the  two  allied  companies  or  mem- 
bers of  their  families.  Goods  are  sold  at  cost  price,  the  ex- 
pense of  running  the  store  b.'ing  borne  by  the  company.  Sales 
are  made  on  a  strlelly  cash  basis  and  no  deliveries  are  mndo. 
The  use  of  currency  rather  than  company  slips  makes  It  en- 
tirely optional  with  the  employee  as  to  whether  or  not  ho 
will    use    the  service. 
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T»<>  liiiricr  Dlrnvl  Oil  l':iiKliii-M  havo  biin  piirchascd  by 
Philps,  DoilKf  &  Co.,  of  Niw  Yuik  City,  for  an  i-Uctric 
power  plant  at  one  of  Its  Arizona  mines.  The  enBlnes  have 
been  ordered  from  Carels  Uros.,  of  Ghent,  Belgium,  and  are 
2-strolie  cycle.  4-cylinder  machines  to  be  direct-connected  to 
60-cycle  alternators.  The  engines  are  guaranteed  to  each 
deliver  1000  hp.  when  operating  at  an  elevation  of  6500  ft. 
above  sea  level  with  a  fuel  consumption  not  exceeding  0.48 
lb.  oil  per  b.hp.-hr.  The  two  alternators  are  to  be  operated  in 
parallel.  These  are  the  first  2-stroke  cycle  Diesel  engine!  to 
be  sold  in  the  United  States.  In  Europe,  however,  the  2- 
strokc  cycle   Diesel   engine   is  in  very  extensive   use. 

Conimrrre  I'nMNlne  TbrouKb  the  Uuluth-Superior  Harbor 
during  the  calendar  year  1912,  showed  an  Increase  of  35.22% 
over  the  tonnage  of  the  previous  year.  Of  this  Increase  hard 
coal,  soft  coal,  wheat  and  other  grains,  iron  ore,  flour,  lum- 
ber and  oils,  all  show  an  increase  in  both  quantity  and  valua- 
tion, while  general  merchandise  shows  a  decrease.  The  total 
valuation  of  the  receipts  in  the  harbor  is  $89,661,073,  and  the 
total  value  of  the  shipment  is  $231,260,859,  making  a  total  of 
$320,921,932.  The  harbor  was  open  only  235  days,  so  consider- 
ing the  mean  monthly  freight  movement  during  the  season 
of  navigation,  Duluth-Superlor  Harbor  practically  stands  next 
to  New  York.  In  a  value  of  total  shipment  and  receipts  the 
past   year   was    the    greatest   in    the    history   of   the   harbor. 

A  Contract  for  RIevtrlenI  Enersy  for  use  in  constructing 
the  Sun  River  Irrigation  Project  has  been  made  by  the  U.  S. 
Reclamation  with  the  Great  Falls  Power  Co.,  of  Montana. 
The  contract  is  for  six  years  and  calls  for  2500  kw.  of  power. 
The  company  will  transmit  the  power  one  hundred  miles  to 
a  number  of  substations,  from  which  it  will  be  distributed  for 
use  on  the  work.  The  Service  states  that  the  use  of  elec- 
trical energy  for  canal  excavation  is  new  and  will  reduce 
the  time  and  cost  of  the  work.  Proposals  for  excavating  the 
main  canal,  45  miles  long,  will  soon  be  invited.  The  diversion 
dam,  140  ft.  high,  and  the  diversion  tunnel  will  be  built  by 
Government    forces. 

The  Tblr<I  International  ConKresx  of  Refrigeration  will  be 
held  at  Chicago,  111.,  on  Sept.  17-24,  inclusive,  at  which  time 
the  industrial  applications  and  engineering  problems  of  re- 
frigeration will  be  discussed  jointly  by  American  and  foreign 
specialists  in  that  line.  The  program  is  being  arranged  for 
six  parallel  sections,  so  that  the  desired  ground  can  be  cov- 
ered  in   the  limited   time   available. 

New  York  City  will  be  a  rendezvous  for  the  foreign  dele- 
gates, during  the  week  preceding  Sept.  14,  on  which  date 
they  will  proceed  to  Washington,  D.  C,  where  the  Congress  will 
be  formally  opened  on  Sept.  15.  The  Chicago  program  starts  on 
Sept.  17.  The  Congress  sessions  will  be  held  in  the  forenoon  each 
day,  leaving  the  afternoon  and  evening  open  for  excursions  and 
entertainment  features.  Papers  for  the  Congress  should  be 
In  the  hands  of  the  Section  Committee  before  May  1.  Reg- 
ular membership  is  secured  on  the  payment  of  a  fee  of  $4. 
The  Secretary  is  J.  F.  Nickerson,  431  S.  Dearborn  St.,  Chicago. 

Tbe  International  EnelneerlnK  CongreHH,  to  be  held  at  San 
Francisco  in  September,  1915.  in  connection  with  the  San 
Francisco  Exposition,  is  being  organized  by  delegates  ap- 
pointed by  the  five  national  engineering  societies  and 
selected  from  members  resident  on  the  Pacific  Coast  with 
the  president  and  secretary  of  each  society  as  ex  officio 
members.     Those  appointed   by   each   society  are   as   follows: 

The  American  Society  of  Civil  Engineers — A.  D.  Adams; 
C.  D.  Marx;  W.  A.  Cattell;  C.  Derleth,  Jr.;  the  president, 
Geo.    F.    Swain;    the   secretary,    Chas.    Warren    Hunt. 

The  American  Institute  of  Electrical  Engineers — A.  M. 
Hunt;  Calvert  Townley;  the  president,  Ralph  D.  Mershon; 
the   secretary,   F.   L.   Hutchinson. 

The  American  Society  of  Mechanical  Engineers — W.  F. 
Durand;  R.  S.  Moore;  T.  W.  Ransom;  C.  R.  Weymouth;  the 
president.   W.   F.   M.   Goss;   the  secretary,   Calvin   W.   Rice. 

The  American  Institute  of  Mining  Engineers — E.  H.  Ben- 
jamin; H.  F.  Bain;  W.  S.  Noyes;  Newton  Cleaveland;  the  pres- 
ident,   C.    P.    Rand;    the    secretary,    Bradley    Stoughton. 

The  Society  of  Naval  Architects  and  Marine  Engineers — 
G.  W.  Dickie;  W.  R.  Eckart;  W.  G.  Dodd;  J.  V.  Paterson; 
the  president,  R.  M.   Thompson;   the  secretary,   D.   H.  Cox. 

Hydro-electric  CompnnleH  transmitting  current  across  state 
boundaries  are  made  subject  to  the  Interstate  Commerce  law 
by  a  clause  in  the  River  and  Harbor  appropriation  bill  as 
passed   by  the  Senate  on  Feb.  25.     The  clause  is  as  follows: 

That  the  provisions  of  the  Act  entitled  "An  Act  to  reg- 
ulate commerce,"  passed  and  approved  Feb.  4,  1887,  together 
with  the  amendments  thereto,  shall  apply  to  any  corporation 
or  any  person  or  persons  engaged  in  transmitting  hydro- 
electric power  or  electricity  from  one  State,  Territory,  or 
District  of  the  United  States  to  any  State,  Territory,  or  Dis- 
trict of  the  United  States,  or  from  one  place  in  a  Territory 
to  another  place  in  the  same  Territory  or  to  any  foreign 
country,  and  that  the  term  "common  carrier"  as  used  In  said 
Act  and  the  amendments  thereto  shall  include  companies  en- 


gaged In  tnuiHinlltliig  hydro-electric  power  or  clcfctriclty  uh 
aforesaid:  Provided,  That  Buld  Act  shall  not  apnly  to  the 
transmlsMlon  of  hydro-electric  power  or  eliTtricity  wholly 
within  one  State  and  not  transmitted  to  or  from  a  fnrclKn 
country,  from  or  to  any  .State  or  Territory  as  r.foregald;  that 
the  rules  prescribed  in  said  Act  as  to  JuBt  and  reasonable 
charges  or  rates  and  the  procedure  relative  to  other  common 
curriers.  In  so  far  as  appllcabli'.  shall  apply  to  such  company, 
person,  or  persons  transmitting  iiydro-electric  power  or  elec- 
ticlty  as  aforeKairl,  anil  to  the  fixing  and  eatabllshlnK  of  Just 
and    reasonable    charges    or    rates    fully    and    completely. 

A  SIx-mnntbM'  Sutrty  ('ampalicn  In  the  public  schools  of 
the  Borough  of  llrooklyn  has  been  recently  announced  by  the 
Brooklyn  Rapid  Transit  Co..  in  conjunction  with  the  Ameri- 
can Museum  of  Safety,  which  has  done  similar  work  in  Man- 
hattan for  some  time.  Lectures  are  to  be  given  In  all  the 
schools.  Illustrated  by  models  and  lantern  slides,  and  pamph- 
lets and  buttons  will  be  distributed   to  arouse  interest. 

The  nivrrMlon  of  Water  from  Lake  MIrhiKan  for  the  Chi- 
cago drainage  canal  is  claimed  to  be  an  Inherent  right,  not 
subject  to  the  approval  of  the  Federal  Government;  accord- 
ing to  the  latest  position  taken  by  the  Sanitary  District  of 
Chicago.  The  decision  rendered  by  the  (then)  Secretary  of 
War  on  Jan.  8,  denying  the  application  of  the  District  for 
permission  to  increase  the  present  rate  of  diversion,  was  not 
accepted  as  final,  and  in  fact  a  proposition  for  the  withdrawal 
of  the  application  was  made  a  few  days  before  the  decision 
was  rendered,  as  noted  in  our  Issue  of  Feb.  6.  The  applica- 
tion was  made  originally  in  February,  1912.  The  reason  for 
this  proposed  withdrawal  was  the  assumption  that  no  such 
permission  for  the  Secretary  of  War  is  necessary  to  enable  the 
Sanitary  District  to  take  such  water  as  is  required  for  the 
purposes  of  the  canal  (as  a  drainage  channel  and  as  part  of 
a  deep  waterway)  there  being  inherent  rights  to  the  water, 
and  the  canal  having  been  built  without  objection  on  the  part 
of  the  Federal  Government,  while  the  diversion  of  water  has 
been  neither  authorized  nor  prohibited  by  Congress.  A  review 
of  the  case  and  of  the  issues  involved  has  been  prepared  by 
Lyman  E.  Cooley.  the  present  consulting  engineer  for  the  Dis- 
trict, and  has  been  issued  in  book  form.  It  denies  that  the 
desired  increased  flow  in  the  canal  will  have  serious  effects 
upon  the  lake  levels,  and  that  in  any  case  the  advantages  will 
be  so  much  greater  than  any  damage  caused  that  the  condi- 
tions will  call  for  remedial  works  (which  can  be  carried  out 
without  difficulty)  and  not  for  the  restriction  of  water-sup- 
ply to   the  canal.  The  preface  states: 

While  the  Sanitary  District  has  always  taken  the  position 
that  it  had  the  right  to  divert  or  flow  through  its  canal  suffi- 
cient of  the  waters  of  Lakf  Michigan  to  take  care  of  the 
needs  of  the  Inhabitants  of  the  District,  yet.  In  view  of  the 
blending  or  close  relations  of  the  State  and  Federal  govern- 
ments in  such  matters,  the  District  has  so  far  sought  to  ob- 
tain the  acquiescence  of  the  Secretary  of  War  with  respect 
to   the  amount  of  the   flow   of   water. 

Senaee  Pollution  of  Lake  Erie  with  Relation  to  City  Wa- 
ter-Supplies was  the  subject  of  a  conference  held  at  Cleve- 
land, Ohio,  on  Mar.  4,  1913,  between  a  committee  of  the  mem- 
bers and  staff  of  the  Ohio  State  Board  of  Health  and  repre- 
sentatives of  the  cities  of  Cleveland,  Toledo,  Sandusky,  Lor- 
ain and  Lakewood.  The  State  was  represented  by  John  W. 
Hill,  of  Cincinnati,  and  Wm.  T.  Miller.  Cleveland,  members 
of  the  State  Board  of  Health,  and  W.  H.  Dittoe.  Chief  En- 
gineer, and  Dr.  Thomas  R.  Brown,  bacteriologist  of  the  Board. 
We  are  indebted  to  Mr.  Dittoe  for  the  following  summary  of 
the  main  points  brought  out  by  the  discussion  at  this  con- 
ference: 

(1)  Untreated  sewage  emptied  into  Lake  Erie  directly 
and  into  tributary  streams  at  points  near  their  mouths  and 
the  discharge  of  tributary  streams  receiving  sewage  from  in- 
land points  contribute  to  local  pollution  and  possibly  to  gen- 
eral  pollution   of  Lake   Erie. 

(2)  It  is  probable  that  no  general  pollution  of  Lake  Erie 
exists  and  that  the  pollution,  if  any,  is  confined  to  zones 
within  limited  distances  of  the  cities  and  mouths  of  rivers 
contributing    sewage. 

(3)  It  is  probable  that  the  sewage  from  any  particular 
city  has  a  more  detrimental  effect  upon  its  own  water-sup- 
ply, if  taken  from  the  lake,  than  upon  the  water-supply  of 
any  other  city   taken   from   the  lake. 

(4)  The  problems  involved  should  be  consideed  as  primar- 
ily local  and  in  general  the  solution  in  any  particular  case 
will  probably  be  the  carrying  out  of  a  plan  for  the  protection 
of  the  city  making  the  improvement. 

(5)  The  water-supplies  taken  from  Lake  Erie  at  limited 
distances    from    the    shore   should    be   purified. 

(6)  In  the  absence  of  any  extensive  data  relative  to  the 
general  quality  of  the  water  of  Lake  Erie  and  the  effect  of 
sewage  discharged  therein,  it  is  advisable  that  the  degree  and 
extent   of   the   pollution    of    the   lake   be   investigated. 

A  resolution  was  adopted  declaring  it  to  be  the  sense  of 
the  meeting  that  an  investigation  of  the  degree  and  extent 
of  the  pollution  of  Lake  Erie  caused  by  sewage  from  Ohio 
municipalities  should  be  carried  on  by  the  State  Board  of 
Health  and  the  municipalities  cooperatively.  A  resolution 
was  also  adopted  providing  for  the  appointment  of  a  com- 
mittee to  fix  standard  methods  of  analysis  of  samples  and 
the  nature  of  the  determinations  to  be  made  in  the  investiga- 
tion. The  committee  appointed  for  this  purpose  was  com- 
posed of  Dr.  Brown,  Dr.  Roger  G.  Perkins,  bacteriologist, 
Cleveland  Board  of  Health,  and  Dr.  Paul  E.  Bethards,  bac- 
teriologist, Toledo  Board  of  Health. 
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A  Station  for  the  I'.  S.  Bureau  of  Mines,  to  cost  $500,000. 
is  provided  by  an  appropriation  in  the  recent  act  of  Con- 
gress for  the  erection  of  new  public  buildings,  etc.,  ap- 
proved March  4.  The  work  of  the  Bureau  is  now  scattered 
in  different'  parts  of  the  country  and  its  experiment 
station  is  in  Pittsburgh.  The  station  is  located  on  property 
of  the  U.  S.  War  Department,  which  now  needs  the  space  for 
its  own  work,  and  has  ordered  the  Bureau  to  move.  The 
station  buildings  originally  proposed  were:  (1)  Engineering 
building,  500x200  ft.,  three  stories,  to  cost  $100,000:  (2)  mine- 
rescue  building,  50x100  ft.,  2'^  stories.  $40,000;  (3)  chemical 
building,  50x200  ft.,  three  stories.  $100,000;  (4)  explosives 
building,  50xS0  ft.,  2%  stories.  $30,000:  (5)  mechanical  build- 
ing. 50x150  ft.,  three  stories.  $75,000;  (6)  fuels  building,  50x150 
ft..  $55,000:  (7)  service  building.  60x100  ft..  $60,000:  tunnels, 
pipe  lines,  etc.,  $20,000:  sidings,  storage  bins,  etc.,  $20,000.  Dr. 
J.  A.  Holmes,  in  commenting  on  his  request  for  the  appropria- 
tion, noted  that  suitable  buildings  for  this  special  work  can- 
not be  rented  and  that  it  is  necessary  to  build  new.  The 
cheapest  construction  permissible  with  dignified  appearance 
is  planned.  The  site  offered,  in  exchange  for  a  part  of  the 
present  U.  S.  Arsenal  ground  (I314  acres),  is  what  is  known 
as  the  Magee  High  School  site,  on  Forbes  St..  and  along  the 
Baltimore  &  Ohio  R.R.     It  contains  11%  acres. 


Mr.  James  McCrea,  former  President  of  the  Pennsylvania 
R.R.,  is  seriously   ill  at   his   home  in  Haverford,   Penn. 

Dr.  S.  W.  Stratton,  Director  of  the  U.  S.  Bureau  of  Stand- 
ards, Washington.  D.  C,  has  been  elected  a  member  of  the 
council   of  the  Underwriters'   Laboratories,   Chicago,   111. 

Mr.  Theodore  N.  Vail,  President  of  the  American  Telephone 
&  Telegraph  Co..  has  been  elected  a  life  member  of  the  cor- 
poration  of   the   Massachusetts    Institute    of  Technology. 

Mr.  R.  C.  Wise,  formerly  Mechanical  Engineer  of  Henion 
&  Hubbell,  Chicago,  111.,  has  been  elected  Secretary  of  the 
Western  Pump  &  Engineering  Co..  339  Railway  Exchange. 
Chicago. 

Mr.  G.  A.  Law.  formerly  Trainmaster  of  the  Chicago.  Bur- 
lington &  Qulncy  R.R..  at  Aurora,  111.,  has  been  promoted  to 
be  Superintendent  of  the  Hannibal  division,  with  office  at  St. 
Louis,   Mo. 

Mr.  J.  E.  Bond,  formerly  Chief  Engineer  of  the  B.  M.  Os- 
bun  Co.,  Chicago,  111.,  has  been  elected  President  and  Treasurer 
of  the  Western  Pump  &  Engineering  Co.,  339  Railway  Ex- 
change, Chicago. 

Mr.  George  W.  Greene  has  been  appointed  Resident  Man- 
ager of  Morgan  T.  Jones  &  Co..  Inspecting  and  Supervising 
Engineers.  Chicago.  III.,  with  headquarters  at  313  Wabash 
Bldg.,   Pittsburgh,   Penn. 

Mr.  G.  K.  Cooper,  formerly  Junior  Engineer,  Panama  R.R., 
has  been  appointed  Acting  Chief  Engineer  of  the  Costa  Rica 
division  of  the  United  Fruit  Co..  with  odlce  at  Llmon.  Costa 
Rica.     Mr.   Cooper   succeeds   Mr.    F.   Brune,   who   has   resigned. 

Mr.  H.  C.  Eddy,  formerly  Secretary  of  the  Electric  Rail- 
way Commission  of  the  District  of  Columbia,  has  been  ap- 
pointed Engineer  for  the  new  Public  Utilities  Commission  of 
the  District,  which  superseded  the  former  commission,  as 
noted   In    last    week's    Issue   of   "Engineering   News." 

Dr.  David  Franklin  Houston,  Chancellor  of  Washington 
University,  St.  Louis,  Mo„  has  been  appointed  Secretary  of 
Agriculture.  Dr.  Houston  was  President  of  the  Agricultural 
and  Mechanical  College  of  Texas  from  1902  to  1905.  and  from 
1905  to  1908  was  President  of  the  University  of  Texas. 

Mr.  Everett  Morss.  M.  Am.  Inst.  E.  E.,  President  of  the 
Simplex  Electrical  Co..  and  Vice-President  of  the  Simplex 
Electric  Heating  Co..  of  Boston,  Mass.,  has  been  elected  a  life 
member  of  the  corporation  of  the  Massachuaetts  Tn«tltute  of 
TeehnolOKy.  Mr.  Moras  Is  a  graduate  of  the  Institute,  class 
of   1886. 

Mr.  C.  R.  Allen.  Jr.,  Assoc.  M.  Am.  Soc.  C.  E..  for  the  past 
■even  years  with  the  New  York  Stale  Highway  Department 
and  recently  Deputy  Division  Bnglneer  nt  Mechrinlrsville. 
N.  Y.,  has  resigned  to  enter  private  practice  as  Consulting 
Engineer,  with  ofnces  at  16  Knickerbocker  Bldg.,  95  State 
St..  Albany.  N.  Y. 

Mr.  H.  A.  Chandler  has  been  appointed  Division  Surveyor 
of  the  Atlantic  division  of  the  Ciina'II;in  Pncltlr  Ry.,  at  St. 
John,  N.  M.  The  duties  of  this  position  Include  the  prepara- 
tion of  plans  and  descrlpllons  for  purchnses.  Kales  and  leases 
of  land,   re-surveys  of   right-of-way   and   other  survey   work 


connected  with  the  operating  and  maintenance-of-way  depart- 
ments. 

Mr.  W.  J.  Stoneburner,  recently  with  the  industrial  de- 
partment of  the  Missouri,  Oklahoma  &  Gulf  Ry.,  has  been  Ap- 
pointed General  Superintendent  of  the  Alabama,  Tennessee  & 
Northern  R.R.  and  the  Tombigee  Valley  R.R.,  with  head- 
quarters at  York,  Ala.  Mr.  Stoneburnei-  will  have  general  su- 
pervision of  the  operating,  maintenance-of-way  and  the  me- 
chanical departments. 

Mr.  William  C.  Redfield,  former  Vice-President  of  the 
American  Blower  Co.,  and  Member  of  Congress,  New  York 
City,  is  the  new  Secretary  of  Commerce.  Mr.  Redfield  was 
born  in  Albany,  N.  Y..  in  1858.  For  a  number  of  years  he 
was  President  of  J.  H.  Williams  &  Co.,  and  of  the  .Sirocco 
Engineering  Co..  of  New  York  City.  He  has  been  President 
of   the    Manufacturers'    Export   .Association   for   several   years. 

Mr.  Franklin  K.  Lane,  former  Chairman  of  the  Interstate 
Commerce  Commission,  is  the  new  Secretary  of  the  Interior. 
Mr.  Lane  is  a  lawyer  and  after  practicing  in  San  Francisco. 
Calif.,  for  a  number  of  years,  he  was  made  Corporation  Coun- 
sel of  the  city.  Mr.  Lane  was  a  candidate  for  Governor  of 
California  in  1902.  He  was  appointed  a  member  of  the  Inter- 
state Commerce  Commission  in  1905  and  was  recently  elected 
Chairman. 

Mr.  J.  A.  Jordan,  Vice-President  of  the  Green  Bay  &  West- 
ern R.R.,  has  been  elected  President,  succeeding  Mr.  S.  S. 
Palmer,  deceased.  Mr.  Jordan  entered  the  railway  service  in 
1869  as  an  agent  of  the  Chicago  &  Alton  R.R.  The  other 
affiliated  companies  of  which  Mr."  Jordan  also  becomes  Presi- 
dent are,  the  Kewaunee,  Green  Bay  &  Western  R.R.  and  the 
lola  &  Northern  R.R.  Mr.  Edgar  Palmer,  of  New  York  City. 
succeeds  Mr.  Jordan   as  Vice-President. 

Mr.  Lindley  M.  Garrison,  who  has  been  appointed  Secre- 
tary of  War  in  President  Wilson's  cabinet,  is  a  lawyer  by 
profession,  and  for  a  number  of  years  was  head  of  the  firm 
of  Garrison,  McManus  &  Enright,  of  Jersey  City.  N.  J.  Since 
1904  he  has  bten  Vice-Chancellor  of  the  State  of  New  Jersey, 
One  of  Mr.  Garrison's  first  official  acts,  according  to  news- 
paper reports,  was  to  uphold  the  decision  of  his  predecessor 
in    the   New   York   harbor   pierhead   line   controversy. 

Mr.  F.  Ringer,  recently  Engineer  of  Maintenance-of-way 
of  the  Missouri,  Kansas  &  Texas  Ry.,  at  Parsons,  Kan.,  has 
been  appointed  Division  Superintendent  with  headquarters  at 
McAlester.  Okla..  succeeding  Mr.  J.  F.  Hickey,  resigned.  Mr. 
Ringer  is  a  graduate  of  the  School  of  Engineering.  University 
of  Kansas,  class  of  1893.  He  entered  the  service  of  the  Mis- 
souri, Kansas  &  Texas  Ry.  in  1894  as  a  levelman  on  location 
surveys;  a  year  later  he  accepted  a  position  as  rodmnn  In  the 
maintenance-of-way  department,  and  since  then  has  risen 
steadily  to  his  recent  position  of  Engineer  of  Malntenance-of- 
way. 

Mr.  William  G.  McAdoo,  the  newly  appointed  Secretary  of 
the  Treasury.  Is  known  to  engineers  as  the  former  President 
of  the  Hudson  &  Manhattan  R.R..  New  York  City.  Mr.  Mc- 
Adoo was  born  near  Marietta,  Ga..  In  1863.  He  was  admitted 
to  the  bar  in  1885,  and  came  to  New  York  City  In  1892.  Mr. 
McAdoo  was  the  promotor  of  the  Hudson  &  Manhattan  R.R. 
Co.,  which  carried  through  to  completion  the  first  Hudson 
River  railway  tunnels.  The  scheme  for  tunneling  the  river 
originated  in  1874,  and  the  work  of  excavating  the  tunnel  was 
carried  on  Intermittently  until  Mr.  McAdoo  took  hold  of  the 
enterprise   In    1902. 

Mr.  Samuel  C.  Stickney,  former  Vice-President  and  Gen- 
eral Manager  of  the  Chicago  Great  Western  R.R..  and  re- 
cently In  private  practice.  New  York  City,  has  been  appointed 
Assistant  to  the  President  of  the  Erie  R.Ii.  Mr.  Stickney  at- 
tended the  Massachusetts  Institute  of  Technology,  1883-1886, 
and  began  railway  work  as  a  rodmiiii  on  location  and  con- 
struction In  Minnesota.  He  was  shortly  afterward  promoted 
to  be  Locating  Englnier  In  Iowa  of  (he  Chicago,  St.  Paul  & 
Kansas  City  R.R.  Later  he  was  appointed  Superintendent 
of  Construction  and  Engineer  of  Malntenanie-of-WHy  of  the 
same  railway.  In  1890  he  was  appoltited  Chief  Engineer  of 
the  Chicago  Union  Transfer  Ry.  From  1892  to  1891  he  was 
Assistant  to  the  I'lesldent  of  the  Chicago  Great  Western  R.R. 
and  from  1894  to  19»9  was  Vice-President  and  General  Man- 
ager. 

Mr.  George  M.  Hasford,  M.  Am,  Soc,  M.  B.,  has  resigned  his 
position  as  Assistant  to  the  President  of  the  American  Loco- 
motive Co..  to  become  Chief  Engineer  of  the  railway  di'part- 
ment  of  Joseph  T.  Ryerson  *  Son,  Chl.ago.  HI.  Mr.  Uasford 
graduated  from  the  MassachUHetts  Institute  of  Technology  In 
1S89.  and  at  once  entered  the  Charlestown,  Mass..  shops  of 
the  Boston  &  Maine  R.R.  Later  he  was  n  drnflHnniM  for  the 
Chicago.  Burlington  &  Qulncy  R.R..  at  Aurora,  III. 
experience  was  with  the  motive  power  depnrtmei 
Union  Pacific  K.R.,  at  Omaha,  Neb.     Following  this 
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was  Signal  Kimiiu.r  of  the  Chicane,  ^•llwallk<■l•  It  St.  I'aul 
Ry.  and  Supiilnlf lukiit  of  Construction  of  the  Johnson  F{i,ll- 
way  SlKual  Co.  i.,ater  he  was  connected  with  the  Unli'>  i 
Switch  &.  Slsnal  Co.  and  Signal  Engineer  of  the  Hall  Signal 
Co.  From  1S95  to  1S07  Mr.  Basfovd  was  Editor  of  the  "Rail- 
way &  Enslneerlns  Review."  and  from  1S97  to  1905  Editor  of 
the  "American  EnKineer  and  Railroad  Journal."  Mr.  Ba.s- 
ford's  headiiuartcrs  will  remain  In  New  York  City,  where  his 
offices   will    be   at   30    Chinch    St. 
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John  W.  Crissey,  Assistant  EnKineer  of  Conslruction  of 
the  Lake  Shore  &  Michigran  Southern  Ry.,  at  Cleveland,  Ohi.i. 
died.  Mar.  7,  at  Chicago,  III.,  from  pneumonia.  Until  re- 
cently   he    was    Resident    Engineer   at    Chicaf^o. 

Seth  Lee  Keeny,  a  rallwa>'  contractor,  who  built  portions 
of  the  Delaware,  Lackawanna  &  Western  R.R.  through  the 
Delaware  Water  Gap,  died  at  his  home  in  Brooklyn,  N.  Y.,  on 
Mar.  13.  Mr.  Kteny  was  also  contractor  for  the  Prospect 
Park    reservoir   in    Brooklyn. 

Alexander  H.  Sherrerd,  M.  Am.  Inst.  M.  E.,  died  at  his 
home  in  Newark,  N.  J.,  on  Mar,  14,  from  acute  indigestion. 
He  was  53  years  old.  For  many  years  he  was  connected  with 
the  Lackawanna  Iron  &  Coal  Co.,  and  more  recently  had  been 
In  private  practice  as  a  mining  and  metallurgical  engineer  In 
Scranton,  Penn.     He  is  survived   by  a  widow  and   one  son. 

Dr.  Frederick  Schniewind,  a  chemist  known  chiefly  for  his 
many  discoveries  in  the  use  of  byproducts  of  coke  ovens,  died 
at  his  home  in  Englewood,  N.  J.,  on  Mar.  13.  He  was  52  years 
old  and  was  born  in  Germany  and  educated  at  the  University 
of  Heidelberg.  He  was  a  member  of  the  American  Gas  In- 
stitute  and   of   the    Iron   and    Steel    Institute   of  Great   Britain. 

Arthur  \V.  Moss,  Superintendent  of  the  Schuylkill  division 
of  the  Pennsylvania  R.R.,  died  Mar.  12,  at  Reading,  Penn. 
He  was  born  in  Philadelphia,  Penn.,  May  4,  1859.  He  received 
his  education  at  Phillips  Scientific  School  and  entered  the  ser- 
vice of  the  Pennsylvania  R.R.  in  1877  as  a  shop  apprentice. 
He  was  promoted  successively  to  be  draftsman,  assistant  in 
the  test  department,  assistant  road  foreman  of  engines,  assist- 
ant freight  trainmaster,  passenger  trainmaster  and  division 
superintendent. 

Peter  Brady,  a  prominent  citizen  of  Easton,  Penn.,  and  a 
former  pioneer  Western  railway  engineer,  died  at  his  home 
in  Easton  on  Feb.  27.  He  was  born  in  Ireland  in  1823  and 
a'tended  the  famous  engineering  school  at  Castle  Pollard, 
County  West  Meath,  where  he  was  graduated  in  1S45.  The 
following  two  years  he  served  as  an  assistant  engineer  on 
public  works  for  the  British  Government.  He  emigrated  to 
America  in  1S48  and  for  several  years  was  engaged  in  sur- 
vey and  engineering  "work  in  the  Pennsylvania  coal  minin;^" 
region.  He  then  went  AA'est  and  for  a  time  was  engaged  In 
surveys  for  the  Marietta  &  Cincinnati  R.R.,  in  Ohio.  He  con- 
tinued in  railway  location  and  construction  in  the  Middle 
West  until  1859,  when  he  returned  to  the  East  and  settled  in 
Easton.  Penn.  After  several  years  in  various  kinds  of  engi- 
neering work  he  was  appointed  Chief  Engineer  of  the  Wil- 
mington &  Reading  R.R.  He  then  turned  to  mining  engineer- 
ing and  for  more  than  30  years  was  associated  with  Glendon 
Iron    Co. 

Dr.  John  Shaw  Billings,  former  Director  of  the  New  Y'ork 
Public  Library,  at  one  time  a  prominent  army  medical  officer 
and  famous  as  a  sanitarian,  died  at  his  home  in  New  Y'ork 
City,  Mar.  10.  He  was  born  in  Switzerland  County,  Ind.,  Apr. 
12,  1839,  and  was  graduated  from  Miami  University  in  1857. 
He  received  the  degree  of  Doctor  of  Medicine  at  the  Medical 
College  of  Ohio  in  1S60.  Here  Dr.  Billings  served  as  an  in- 
structor until  the  outbreak  of  the  Civil  War,  when  he  entered 
the  army  as  an  assistant  surgeon.  He  remained  in  the  Med- 
ical Corps  of  the  army  until  1895,  when  he  retired  with  the 
rank  of  Lieutenant-Colonel,  after  having  served  as  Deputy 
Surgeon  General.  Dr.  Billings  was  in  charge  of  the  library 
of  the  Surgeon  General's  office  for  a  number  of  years  and 
made  an  index  in  16  volumes  of  this  library.  He  was  in 
charge  of  the  compilation  of  vital  statistics  of  the  10th  cen- 
sus and  of  the  social  and  vital  statistics  of  the  11th  census. 
He  was  Professor  of  hygiene  at  the  University  of  Pennsyl- 
vania in  1891.  From  1893  to  1896  he  was  Director  of  the 
New  Y'ork  Public  Library.  Dr.  Billings  was  a  member  of 
many  learned  societies  in  this  country  and  abroad.  He  re- 
ceived honorary  degrees  from  the  Universities  of  Edinburgh, 
Harvard,  Buda-Pesth.  Tale.  Johns  Hopkins,  Munich,  Dublin 
and  Oxford.  He  was  the  author  of  numerous  works  on  medi- 
cine,   hygiene,    sanitation    and   allied    subjects. 


Sir  William  Arrol.  the  famouB  EngllHh  lirl.iKe  build,  r 
whose  death  waB  noted  In  our  issue  of  Feb.  27,  wjx  a  IMi- 
of  those  eminent  engineers,  whose  lives  furnlBh  inaplrini?  ca- 
amples  fo  the  generations  who  follow  them.  An  Intercdtlr.g 
sketch  of  IMS  long  and  useful  career  appears  In  London  "lOn- 
glneering'  of  Feb.  21.  from  which  we  take  the  rollowicf.  ab- 
stract: , 

Sir  Williani  Arrol  won  honor  and  fame  by  following  the 
simple  plan  ot  acting  well  his  part.  There  fell  to  iiirt  lot 
some  of  the  greatest  problems  in  constructional  engineering 
and  in  the  organization  of  men  and  affairs;  but  he  always 
met  them  with  the  firm  assurance  that  a  solution  could  be 
found  by  hard  work  and  unfailing  perseverance,  aiio  no 
seeming  failure  ever  caused  him  to  despair  or  to  resoii  to 
subterfuge.  Time  and  again  he  undertook  works  In  which 
there  was  no  precedent  to  guide  him.  and  which  were  BO 
far  in  advance  of  experience  as  to  constitute  a  new  departure 
in  engineering  science.  And  yet  his  preparation  for  his  life's 
tasks  was  the  antithesis  of  that  involved  in  the  modern  con- 
ception  of  an   engineer's    training. 

No  one  despises  the  higher  accomplishments  of  scientific 
knowledge,  least  of  all  did  the  late  Sir  William  Arrol:  they 
are  essential  to  development  in  engineering.  But  the 
achievements  of  his  life  tend  to  demonstrate  that  other 
things  are  needful,  and  chief  among  them  is  character.  The 
secrets  of  Sir  William's  success  were  his  ingenuity  in  me- 
chanics, his  sound  common-sense,  his  tenacity  of  purpose, 
and  his  uprightness,  especially  in  his  relationship  with  work- 
men. 

Sir  William  was  born  in  the  village  of  Houston  in  1.S39. 
He  was  fortunate  in  having  ideal  schoolmasters,  with  the 
result  that  there  was  laid  a  solid  foundation  upon  which  to 
build  up  the  experience  and  to  assimilate  the  lessons  of 
everyday  life.  At  an  early  age  he  entered  Coats'  mill,  be- 
ing engaged  In  the  turning-shop  or  spool  department.  At 
the  age  of  14  he  was  apprenticed  to  Thomas  Reid,  black- 
smith, in  Paisley.  By  working  in  various  towns  in  England 
and  Scotland  he  widened  his  experience  and  accumulated 
knowledge.  Even  as  a  blacksmith  he  displayed  the  in- 
ventor's faculty  which  ultimately  made  him  one  of  the  great- 
est  engineering   constructors  ot   our   time. 

In  1863,  when  only  24  years  of  age,  he  became  foreman  in 
Laidlaws  boiler  works  In  the  Bridgeton  district  of  Glasgow. 
There  he  continued  for  five  years,  after  which  he  started 
business  on  his  own  account.  His  capital,  the  savings  of 
his  life  up  to  that  time,  amounted  to  about  $425.  The  en- 
gine for  driving  his  shop  was  purchased  for  $90.  and  the 
boiler  for  $125.  From  this  small  beginning  there  has  arisen 
the  largest  structural  steel  works  In  the  United  Kingdom, 
ocupying  about  20  acres  and  employing  at  times  something 
like  5000  men. 

The  first  important  work  undertaken,  and  the  first  to 
bring  Sir  William  prominently  before  engineers,  was  the 
erection,  in  1875,  of  a  viaduct  over  the  River  Clyde  at  Both- 
well,  for  the  Caledonian  Ry.  The  practice  had  hitherto  been 
to  erect  such  bridges  in  position  upon  extensive  scaffold- 
ing, but  Sir  William  set  up  the  longitudinal  girders  on  the 
land,  and,  by  means  of  rollers,  actuated  by  ratchet-bars,  pro- 
jected them  as  a  continuous  girder  across  the  river  from  pier 
to  pier,  until  the  completed  length  ot  727  ft.  was  In  posi- 
tion. The  superstructure  was  afterward  completed  on  the 
main  longitudinals. 

The  next  important  contract  was  the  building  ot  the  very 
heavy  viaduct  across  the  Clyde  at  Glasgow,  tor  the  Cale- 
donian Ry.  On  this  bridge  he  first  applied  his  hydraulic 
riveter.  After  devising  the  machine  itself,  he  found  great 
difficulty  in  getting  flexible  supply-pipe  to  withstand  the 
hydraulic  pressure  of  1000  lb.  per  sq.in.  But  it  was  char- 
acteristic ot  his  method  ot  procedure  that  he  went  to  the 
rubber  works  and  remained  there  continuously  until,  by  a 
cut  and  try  process,  he  had  himself  devised  a  satisfactory 
pipe. 

The  most  famous  works  accomplished  by  Sir  William  were 
the  reconstruction  of  the  viaduct  over  the  Firth  ot  Tay  and 
the  building  ot  the  great  cantilever  bridge  over  the  Firth  of 
Forth.  This  bridge  was  for  long,  and  is  still,  one  of  the 
wonders  of  the  world.  While  universal  recognition  was 
paid  to  the  designers  for  the  conception  and  design, 
equal  credit  was  conceded  to  Sir  William  Arrol,  with- 
out whose  services  in  devising  mechanical  methods  ot  exe- 
cuting the  work,  the  bridge  could  not  have  been  built  in  the 
time  and  for  the  cost — namely,  $15,000,000.  It  is  only  possible 
here  to  indicate  some  ot  the  directions  in  which  Sir  Wil- 
liam's ingenuity  displayed  itself.  There  were  details  in 
connection  with  the  machinery  tor  sinking  the  caissons  tor 
the  piers  under  air  pressure.  When  the  hard  boulder  clay 
was  reached,  for  instance,  it  was  found  so  dense  and  tenaci- 
ous that  until  Sir  William  Arrol  devised  an  hydraulic  spade 
the    work    ot    excavation    could    not    be    proceeded    with.      The 
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hydraulic  cylinder  head  was  set  against  the  roof  of  the  work- 
ing chamber,  and  the  spade,  with  its  cutting  and  lifting  sur- 
faces, was  connected  t"  the  ram,  ,so  that  the  introduction  of 
hydraulic  pressure  drove  the  spade  iijto  the  hard  clay.  An- 
other new  appliance  contributory  to  the  success  of  the  work 
was  the  mounting  of  drills  on  a  circular  frame  in  connec- 
tion with  the  construction  of  the  cylindrical  lower  booms  of 
the  cantilever  arms.  It  would  be  impossible  to  exhaust  the 
record  of  the  zn^uy  ingenious  devices  for  the  execution  of 
the  work.  Many  different  forms  of  hydraulic  riveters  to 
suit  special  positions  had  to  be  designed. 

It  was  at  the  Forth  Bridge  that  Sir  William  first  intro- 
duced the  oil-fired  rivet-heater,  which  greatly  simplified  the 
work  of  riveting  the  structure.  The  preparation  of  the  ma- 
chinery alone  occupied  a  year,  and  the  temporary  plant  cost 
about  $2,500,000,  two  facts  which  of  themselves  establish  the 
extent  of  the  work  involved. 

In  the  structure  itself  and  its  approaches  there  were  used 
51.000  tons  of  steel,  as  well  as  65,000  cu.yd.  of  cement  con- 
crete, 49.000  cu.yd.  of  rubble,  and  750,000  cu.ft.  of  granite. 
As  is  known,  the  bridge  has  a  total  length  of  S295  ft.  9% 
in.,  the  three  cantilevers  accounting  for  5349  ft.  6  in.  The 
height  is  quite  150  ft,  above  high-water  level  in  the  center, 
while  the  towers  rise  to  a  height  of  361  ft.  above  high- 
water  level. 

It  was  in  connection  with  the  opening  of  the  Forth  Bridge 
that  Sir  William  Arrol  received-the  honor  of  knighthood,  and 
soon  afterward  Glasgow  University  conferred  upon  him  the 
honorary  degree  of  Doctor  of  Laws    iLL,  D.). 

In  many  other  departments  of  work  Sir  William  Arrol's 
advice  has  exercised  considerable  influence  toward  industrial 
efficiency.  He  was  among  the  first  to  advocate  the  substitu- 
tion of  steel  for  timber  in  the  roofs  of  factory  shops,  and 
always  contended  for  the  maximum  of  light.  The  effect  of 
his  guidance  is  to  be  seen  in  -many  of  the  most  important 
engineering  and  other  factories  at  the  present  time,  where 
the  roof  is  almost  invariably  glazed,  and  the  extent  of 
natural    light   conduces   to   efficiency    of   labor. 

Many  projects  were  put  before  Sir  William,  but  common- 
sense  was  a  dominant  trait  of  his  character.  Even  when  of- 
fered remunerative  terms,  he  refused  to  be  a  party  to 
schemes  which  were  not  of  definite  utility.  Thus,  we  remem- 
ber a  case  where  he  refused  to  accept  a  contract  for  building 
one  of  the  accessories  of  a  large  exhibition  because  it  was  of 
no  practical  use.  Difficulties,  on  the  other  hand,  attracted 
him.  and  most  of  them  yielded  to  his  sound  mechanical  in- 
genuity and  judgment. 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


AMERICAN   CHEMICAL   SOCIETY. 

Mar     25-28.      Annual    meeting    in    Milwaukee,    Wis,      Secy.. 
C.   L.   Parsons,   Box.   505,  Washington.   D,  C. 
NATIONAL   FIRE   PROTECTION   ASSOCIATION. 

Mar      26-27        Annual     meeting    in    New     York    City.       Secy.. 
Ralph   .Sweetland,    141   Milk   St„   Boston,   Mass. 
NATIONAL    BUILDING    TRADES    AND    EMPLOYERS    ASSO- 
d  AT  I  ON 
Mar    26-27.     Annual  convention  at  Washington,  D.  C.     Secy., 
J  '  H,    Scales.    15    E.    Fayette   St.,    Baltimore.   Md, 
NEW    ENGLAND   STREET   RAILWAY    CLUB,  „      „      „      . 

Mar     27        Annual    meeting    at    Boston,    Mass,      Secy,,    H.    A. 
Faulkner,    12   Pearl   St.,    Boston,   Mass. 
AMERICAN   ELECTROCHEMICAL  SOCIETY. 

Ap"  3-5       Annual    meeting   at   Atlantic  City,   N,   J.      Secy..   J. 
W.    Richards,    .South    Bethlehem,    Penn. 
NATIONAL   DRAINAGE    CONGRESS. 

Apr    10-12       Annual   convention  at  St.  Louis.  Mo.  VIce-Pres.. 
K.    T.    Perkins,    Chicago,    111. 
DETROIT    ENGINEERING   SOCIETY.  „     „ 

A|.r     18.       Annual    meeting    at    Detroit,    Mich.      Secy.,    F.    H. 
Mason.    614    .Moffat    Bldg.,    Detroit,   Mich. 
ITTAH    SOCIETY    OF    ENGINEERS. 

Apr.    IS       Annual    meeting   at    Salt    Lake    City.    Utah       Secy 
R    n    Ketchum.  702  Newhouse  Bldg..  Salt  Lake  City.  Utah. 

nVr"?8'^?0.'''^x"nnV?^'^S'4tTirat   Charlotte.   N.   C.     Secy..    E. 

I).    Brewer,    Atlanta,    Ga. 
IOWA     .STREET    AND     INTERURBAN    RAILWAY     A8SOCIA- 
TK)N 
Apr     24-26.      Annual    convention    at    Waterloo,    owa.      Secy,, 
H     E.   Weekd,   Davenport,  Iowa. 
NATIONAL  CONFERENCE  ON  CITY    PLANNING 

Mav    6-7       Annual    conference  at   Chicago.    III.      Secy,.    Flavel 
.S'churtlefr,    19   CongreBB  St.,    HoBton.    Mass. 
GAS,   ELECTRIC  AND  STREET  RAILWAY  ASSOCIATION  OF 

May  '^-'s"^     Annual     convention    at     Oklahoma    City.      Okla. 
Sery..    il.    V.    Ho7.ell,    Norman.    Okla. 

^'May'V^'S'Xnnta^■con';V.;^■|on   at  St.  Loulm  Mo.     Becy..  F.  M. 
NelllB,   53   State  BU  Boston,  Mass. 


SOUTHWESTERN  WATER  WORKS  ASSOCI.\TION. 

Mav  12-14.     Annual  convention  at  Ft.  Worth,  Texas.     Secy., 
E.   L.   Fulkerson,    Waco,   Tex. 
N.^TURAL  G.\S  ASSOCI.ATION   OF  AMERICA. 

Mav    20-22.      .Annual   meeting   at    Clo  .eland.    Ohio.      Secy.,   N. 
W.  Gifford.  26   Central  Square,   East   Boston,  Mass. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCI.\TION. 
Mav    21-24.       .Annual    meeting     at    Galveston.    Texas.      Secy., 
H.   S.   Cooper,    405    Slaughter   Bldg..    Dallas,    Texas. 
NATIONAL   ASSOCI.\TION   OF   MANUF.ACTURERS. 

Mav   19-21.      -Annual   meeting   at   Detroit.    Mich.      Secv.,    G.   S. 
Boudinot,  30  Church  St.,  New  York  City. 
AMERICAN  ASSOCIATION  OF  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting   at    Chicago,    HI.      Secy.,   A,    Q. 
Thomason,  S34  Old  South  Bldg..   Boston,  Mass. 
AMERICAN    SOCIETY     OF    MECHANICAL    ENGINEERS. 

May  20-23.     Spring  meeting  at   Baltimore.   Md.     Secy..  C.  W. 
Rice,   29   W.   39th   St.,   New    York  City. 
INTERNATIONAL  R.AILW.AY   FUEL  .ASSOCI.ATION. 

May    21-24.      .Annual    meeting    at    Chicago,    111.      Secy.,    C.    G. 
Hall.  922  McCormick  Bldg.,  Chicago,  111. 

Lake  Michigan  Sanitary  .\HBoelation — This  association  rep- 
resents the  States  and  communities  bordering  on  Lake  Mich- 
igan and  interested  in  its  use  for  water  supply  or  sewage  dis- 
posal, or  both.  Its  aim  is  to  restrict  or  prevent  pollution  of 
the  lake,  in  the  general  interests  of  public  health.  The  sixth 
annual  meeting  was  held.  Mar.  10,  at  the  Elks  Club.  Racine, 
Wis.,  with  President  A.  J.  Horlick  in  the  chair.  There  were 
no  papers  presented,  but  a  number  of  brief  addresses  were 
made.  Dr.  G.  A.  Bading  (Mayor  of  Milwaukee)  outlined  the 
conditions  at  Milwaukee  and  the  measures  for  relief  as  planned 
by  the  special  commission  composed  of  J.  W.  Alvord,  H.  P. 
Eddy  and  Geo.  C.  Whipple.  Mr.  Simmons  (Commissioner  of 
Public  Works,  of  Milwaukee)  also  discussed  this  matter,  and 
he  commented  upon  the  remarkable  freedom  from  odor  of  the 
Proctor  Creek  sewage-disposal  plant  at  Atlanta,  Ga. ;  this 
plant  comprises  Emscher  tanks,  sprinkling  filters  and  sludge 
beds  ("Engineering  News,"  Mar.  14,  1912).  Dr.  TuUy  described 
the  sanitary  surveys  made  recently  along  the  Wisconsin  River, 
Dr.  Dixon  referred  to  health  conditions  and  the  small  appro- 
priations for  health  "work  in  Michigan,  as  well  as  the  lack  of 
control  over  water  supplies.  Langdon  Pearse  (Sanitary  Dis- 
trict of  Chicago)  urged  cooperation  of  the  cities  around  the 
lakes  in  the  matters  of  sanitation,  and  pointed  to  the  progress 
made  in  the  treatment  of  industrial  wastes  in  Chicago.  Col. 
Appel  (Medical  Dept.,  U.  S.  Army)  described  the  water  filtra- 
tion and  sewage-treatment  plant  at  Fort  Sheridan,  111.  He 
spoke  also  of  the  value  of  inoculation  against  typhoid,  as 
shown  by  experience  in  the  U.  S.  Army:  among  17.000  men 
only  S  cases  occurred  during  1912,  and  all  these  cases  were 
men  who  had  not  been  Inoculated.  Dr.  Evans  (former  Health 
Commissioner  of  Chicago)  urged  continual  activity  for  a  pure 
water  supply  (even  though  typhoid  decreases),  as  an  In- 
surance  against    future    epidemics. 

Resolutions  were  adopted  Indorsing  the  following:  1,  the 
Evans  bill  in  Congress  to  prohibit  dumping  in  the  Great 
Lakes,  with  other  restrictions:  2,  the  new  enabling  act  now 
in  the  Michigan  legislature  for  the  State  Board  of  Health. 
The  bill  In  the  Indiana  legislature  for  a  general  sanitary  dis- 
trict act  was  referred  to  the  executive  committee  for  consid- 
eration. Officers  for  1913  were  elected  as  follows:  President, 
Dr.  R.  L.  Dixon,  Secretary  of  the  State  Board  of  Health,  Lans- 
ing, Mich.:  Vice-Presidents.  Dr.  G.  A.  Bading,  Mayor  of  Mil- 
waukee, Wis.,  and  W.  G.  Illbbard,  Chicago:  Secretary.  W.  R 
Humphrey.  .Association  of  Commerce.   Chicago. 

.^mrrlrnn  Society  of  MechanlenI  Kntdnrrra — At  a  meeting 
to  be  held  In  New  York  City,  on  Apr.  8.  under  the  auspices 
of  the  Railway  Committee,  the  subject  of  Steel  Car  Design 
will   be   discussed. 

North  Dakota  Society  of  EnvrlnperM — Officers  for  the  ensu- 
ing year,  elected  at  the  annual  meeting  at  Bismarck,  N.  D., 
on  Feb.  13-14,  were  as  follows:  President,  W.  A,  Baker:  Vice- 
Presidents,  E.  J.  Thomas  and  W.  R.  Velgel:  and  Secretary- 
Treasurer.    E.    F.    Chandler. 

.Vmrrlcan  Society  of  KnKlnrer  Drnftiinien — The  office  and 
headquarters  of  the  Society  have  been  changed  from  116 
Nassau  St.  to  74  Cortlandt  St.,  New  York  City.  Announce- 
ment Is  also  made  of  the  arrangements  for  establiahing  a 
Bcction  or  chapter  In  Boston.  Mass..  for  which  purpose  a  meet- 
ing  win   be    held   at   Franklin    Union    on    Mar.   25. 

Vermont  Society  of  Kniclnrrrii — At  the  annual  meeting  at 
Burlington,  Vt..  on  Mar.  7,  the  following  olflcerB  were  elected 
for  1913:  President,  C,  S,  Carleton ;  VICe-PreHldents,  D.  Wll- 
llnms  and  A.  C.  Orovor;  Treasurer,  A.  E.  Wlnalow:  Secretary, 
G.  A.  Reed:  and  Directors.  H.  M.  Mcintosh.  W.  H.  Vorce  and 
B.   M.    Ilayward. 

New  KnKland  Railroad  Club — The  officers  for  1813.  elected 
at  thi-  annual  meeting  and  dinner  of  the  club.  In  Boston,  on 
Mar,  11.  were  us  foUowB:  President,  C.  B.  Smith:  Vlce-Presl- 
Uent,  H.  E.  Ashley,  and  Secretary-Treasurer,  C.  W.  Bherburao, 
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RAILWAYS 

Massachusetts — New  York.  New  Haven  &  Hartford  R.R. — 
This  company  will  rebuild  its  7S  erossovers  on  the  main  line  be- 
tween Boston  and  New  York.  This  work,  with  additional  bet- 
terments, will  cost  SI, 000, 000.  Edward  Oagel,  New  Haven, 
Conn.,  is  Ch.  Engr. 

New  York — Otsego  *  Herkimer  R.R. — This  company  haa 
b-en  authorized  by  the  Public  Service  Comniission  to  execute 
a  mortgage  for  $2,500,000  and  to  issue  bonds  for  $1,200,000.  The 
jjroceeds  will  be  used  for  betterments.  S.  W.  Mower,  Coopers- 
town,  N.  Y.,  is  Gen.  Mgr. 

Pennsylvania — Central  R.R.  of  New  Jersey — This  company 
will  four  track  its  line  between  Easton  and  Northampton, 
Penn..  a  distance  of  about  24  miles.  J.  O.  Osgood,  New  York, 
is  Ch.  Engr. 

+Lehigh  Valley  R.R. — This  company  has  awarded  the  con 
tract  to  F.  H.  CLEMENT  &  CO.  for  the  work  necessary  to  effect 
a   two  track   entrance    to    the    Bethlehem    Steel    Works.    South 
Bethlehem.  Penn.,  at  its  eastern  end,  and  to  reach  the  Didier- 
March  coke  plant.     The  work  will  cost  about  $100,000. 

Baltimore  A  Ohio  R.R. — This  company  will  four  track  its 
line  between  Pittsburgh  and  McKeesport,  Penn.,  and  two  ad- 
ditional tracks  will  be  laid  between  McKeesport  and  Connells- 
ville.  This  will  require  a  42  mile  rock  cut.  F.  L.  Stuart,  Balti- 
more, Md.,  is  Ch.  Engr. 

Maryland — Cambridge  &  Chesapeake  R.R. — This  company 
will  construct  a  line  25  miles  long  from  Cambridge  to  Fox 
Creek,  Md.,  by  way  of  Church  Creek,  Madison  and  Taylors 
Island.  The  work  will  require  several  small  bridges.  Victor 
C.  Carroll  of  Cambridge,  Md.,  is  interested. 

West  Virginia — Baltimore  &  Ohio  R.R. — This  company  will 
three-track  its  line  between  Connellsville,  Penn.,  to  Do  Gully, 
W.Va.,  about  15  miles,  and  a  two-track  line  will  be  laid  between 
Orleans  Road  and  Little  Cascapon,  W.  Va.  In  connection  with 
the  work,  it  is  reported,  a  bridge  to  cost  $.3,000,000  will  be  erected 
over  the  Allegheny  River.  F.  L.  Stuart,  Baltimore,  Md.,  is 
Ch.  Engr. 

+Norfolk  &  Western  Ry. — This  company  has  awarded  the 
contract  to  W.  W.  BOXLEY.  Roanoke,  Va.,  it  is  reported  for  the 
construction  of  second-track  work   from    Disputanta   to   Estes. 

North  Carolina — North  State  Ry. — This  company  has  been 
chartered  to  construct  a  line  from  Bunn  to  Raleigh. 

Selma,  Louisburg  &  Northern  R.R. — This  company  has  ap- 
plied to  the  Legislature  for  a  charter. 

Carolina  &  Y'adkin  River  R.R. — This  company  has  awarded 
the  contract  to  C.  W.  LANE  &  CO.,  Atlanta,  Ga.,  for  the  con- 
struction of  an  extension  from  Thomasville  to  High  Point, 
N.  C.  about  eight  miles. 

Georgia — Southern  Ry. — This  company  has  authorized  the 
double-tracking  of  its  line  between  Armour  and  Cross  Keys,  Ga. 
W.  H.  Wells,  Washington,  D.  C,  is  Ch.  Engr.  Const. 

Savannah  &  Southern  Ry. — This  company  is  having  surveys 
made  for  the  construction  of  an  extension  from  Willie  to  Glen- 
ville.  Ga.,  16  miles.      Stewart  Starr  is  Gen.  Mgr.,  Letford,  Ga. 

Alabama — Birmingham  &  Tuscaloosa  Ry.  &  Utilities  Co. — 
This  company  has  been  incorporated  to  construct  a  line  from 
Gadsden  to  Tuscaloosa  by  way  of  Attalla,  Ashville,  Birmingham 
and  Bessemer.  The  charter  provides  also  for  the  constructing 
of  a  belt  line  in  Tuscaloosa  Countv.  The  incorporators  are: 
C.  R.  Carter,  C.  A.  Gannon  and  W.  D.  Adams. 

Seaboard  Air  Line  R.R. — This  company  plans  to  construct 
an  extension  from  Ohatchie  to  Anniston,  Ala.,  about  19  miles. 
W.  D.  Faucette,  Portsmouth,  Va.,  is  Ch.  Engr. 

Chicago,  Memphis  &  Gulf  R.R. — This  company  has  applied 
for  incorporation  in  Kentucky.  The  headquarters  of  the  com- 
pany are  at  Dyrsburg,  Tenn.  The  line  runs  from  Dyersburg  to 
Hickman.  Ky..  and  it  is  reported  that  extensions  may  be  built. 
Capital,  $1,000,000.      W.  L.  Park  is  Vice  Pres. 

Illinois — Illinois  Central  R.R. — This  company  it  is  reported, 
■will  commence  work  in  the  early  spring  on  the  construction  of 
third-  and  fourth-track  work  on  its  line  from  Matteson  to 
Kankakee,  111.,  about  28  miles.  A.  S.  Baldwin,  Chicago,  111.,  is 
Ch.  Engr. 

Wisconsin — Chicago,  Milwaukee  &  St.  Paul  Ry. — This  com- 
pany will  start  work  on  track  elevation  in  the  city  of  Milwau- 
kee, Wis.,  this  summer.     C.  F.  Loweth,  Chicago,  111.,  is  Ch.  Engr. 

Wisconsin  &  Michigan  Ry. — This  company  contemplates  the 
extension  of  its  line  south  from  Green  Bay,  Wis.,  possibly  as  far 
as  Crandon.     P.  Strang,  Peshtigo,  Wis.,  is  Ch.  Engr. 

Iowa — Iowa  Northern  Ry. — This  company  has  been  incor- 
porated to  construct  a  line  from  Clinton  to  Turkey  River,  Clay- 
ton County.      S.  G.  Durant,  Clinton,  Iowa  has  been  elected  Pres. 

Tabor  &  Northern  Ry. — This  company,  it  is  reported,  will 
construct  an  extension  to  connect  with  the  Wabash  R.R.  Rob- 
ert McClelland,  Tabor,  Iowa,  is  Pres.  and  Mgr. 

Nebraska — Union  Pacific  R.R. — This  company,  it  is  reported, 
is  considering  the  construction  of  the  Kearney  &  Black  Hills 
Branch  from  Stapleton  to  connect  with  the  main-line  west  of 
North  Platte,  Neb.     R.  L.  Huntley.  Omaha,  Neb.,  is  Ch.  Engr. 

Wyoming — Chicago.  Burlington  &  Quincy  R.R. — This  com- 
pany is  planning  to  start  work  in  the  early  spring  on  the  recon- 
struction of  its  short  line  between  Guernsey  and  Hartville. 
T.  E.  Calvert.  Chicago,  HI.,  is  Ch.  Engr. 

Missouri — Moberly,  Huntsville  &  Randolph  Springs  R.R. — 


This  company,  it  is  reported,  will  let  contracts  about  May  1  for 
the  grading  and  bridging  for  its  proposed  line  from  Moberly, 
Mo.,  to  Randolph  Springs.  Mo.,  about  12  miles.  J.  J.  Mundinger, 
Huntsville,  Mo.,  is  Ch.  Engr. 

Texas — Interstate  Development  Co. — This  company  Dlans  to 
construct  a  railroad  from  cither  Dallas  or  Fort  Worth,  Tex.,  to 
Port  Arthur,  Tex.      P.  A.  McCarthy,  Lufkin,  Tex.,  is  Secy. 

Pecos  Valley  Southern  Ry. — This  company,  it  is  reported. 
will  construct  an  extension  from  San  Salmon  Springs  to  Alpine 
Tex.,  about  .50  miles.  L.  W.  Anderson.  Pecos.  Tex.,  is  Gen.  Mgr 
and  Ch.  Engr. 

Texas — Missouri,  Kansas  &.  Texas  Ry. — This  company  plans 
to  construct  extensions  of  the  various  lines  which,  under  the 
provisions  of  the  bill  that  was  recently  passed  by  the  Texas 
Legislature,  it  is  authorized  to  merge  into  its  main  system  in 
the  state  of  Texas. 

The  Consolidation  Bill  provides  that  the  Texas  Central  line 
of  the  Missouri,  Kansas  &  Texas  Ry.  shall  be  extended  west 
from  Rotan  to  a  point  on  the  Texas-New  Mexico  line,  a  distance 
of  about  200  miles.  The  branch  line  from  De  Leon  to  Cross 
Plains  is  to  be  extended  west  from  the  latter  place  to  Sweet- 
water, a  distance  of  about  75  miles.  A  branch  of  the  Texas  Cen- 
tral is  also  to  be  constructed  from  Dublin  to  the  coal  fields  ot 
Palo  Pinto  County,  a  di8tanc.3  of  about  50  miles.  The  bill  also 
provides  for  an  extension  of  the  Wichita  Falls  &  Southern  Ry 
from  New  Castle  to  Cisco,  a  distance  of  about  60  miles  con- 
necting the  Wichita  Fllas  lines  with  the  Texas  Central.  The 
Denison,  Bonham  &  New  Orleans  line  is  to  be  extended  from 
Bonham  to  Wolfe  City,  a  distance  of  about  20  miles,  and  a 
branch  line  is  also  to  be  built  from  Ravenna  to  Gilmer,  a  dis- 
tance of  about  150  miles.  The  bill  further  provides  for  an  ex- 
tension of  the  Dallas,  Clebunre  &  Southwestern  line  from  Cle- 
burne to  Dallas  a  distance  of  about  5«  miles.  The  total  pro- 
posed new  track  to  be  constructed,  according  to  the  provisions 
of  this  merger  bill,  is  about  655  miles. 

The  subsidiary  roads  which  are  taken  over  and  merged  into 
the  Texas  System  of  the  Missouri.  Kansas  &  Texas  Ry.  are  the 
Texas  Central,  the  Wichita  Falls  &  Northwestern,  the  Wichita 
Falls  &  Southern,  the  Wichita  Falls  &  Wellington,  the  Wichita 
Falls  Ry.,  the  Denison,  Bonham  &  New  Orleans,  the  Dallas.  Cle- 
burne &  Southwestern,  and  the  Beaumont  &  Great  Northern 
roads.     S.  B.  Fisher.  St.  Louis.  Mo.,  is  Ch.  Engr.  Const. 

Idaho — See    item    under    Industrial    Notes,    page    55. 

Oregon — Kerry  Lumber  Co. — This  company  is  planning  to 
start  work  soon  on  the  construction  of  the  Columbia  &  Nehalem 
Valley  Ry.  Articles  of  incorporation  have  been  filed.  The 
capital  is  $1,000,000.  Among  the  incorporators  are  J.  C.  and 
A.  L.  Veasie  and  J.  .H  Henderson. 

California — Mexico  &  San  Diego  Ry. — This  company  has 
filed  articles  of  incorporation  and  will  construct  a  line  of  rail- 
road into  Mexico.  The  road  will  be  about  18  miles  in  length. 
The  incorporators  are  E.  S.  Babcock,  R.  B.  Talbot,  L.  M.  Drown, 
Thomas  Leavy  and  A.  L.  Goodrich. 

The  city  of  Los  Angeles,  Calif.,  is  planning  to  finance  the 
construction  of  the  proposed  belt  line.  It  is  estimated  that  the 
line  as  planned  will  cost  about  $1,000,000.  Homer  Hamlin  is 
City  Engr. 

Ontario — Bruce  Mines  &  Algoma  Ry. — A  bill  has  been  intro- 
duced in  the  Ontario  Legislature  providing  for  the  increase 
of  this  company's  capital  stock  from  $300,000  to  $12,000,000. 
and  to  change  the  name  to  the  Lake  Huron  &  Northern  Ontario 
Ry.  The  new  charter  being  applied  for  contemplates  the  con- 
struction of  500  miles  of  railroad  in  the  Algoma  District.  W.  H. 
McCallum.  Sault  Ste.  Marie,  Mich.,  is  Ch.  Engr. 

Manitoba — Canadian  Northern  Ry. — See  item  under  Alberta. 

Manitoba — The  government  of  Manitoba  is  planning  an  ex- 
tensive system  of  railroad  building  to  serve  the  northern  part 
of  the  province.  The  proposed  lines  center  around  La  Pas. 
which  is  to  be  the  terminal  of  the  two  roads  from  Winnipeg, 
Man.,  one  on  eacii  of  the  lakes. 

Alberta — Edmonton.  Stony  Plain  &  Wabamun  R.R. — This 
company  has  applied  for  incorporation  in  Alberta  for  the  con- 
struction of  a  railroad  from  Edmonton  to  Stony  Plain,  and 
thence  westerly  to  Lake  Wabamun.  The  provisional  directors 
include  A.  Boileau  and  E.  S.  McQuaid.  of  Edmonton,  and  A.  V. 
Pujebet  of  Paris,  France. 

Canadian  Northern  Ry. — This  company  has  applied  to  the 
Canadian  Parliament  for  incorporation  of  a  line  to  be  con- 
structed from  or  near  Letherbridge.  Alta..  northeasterly  to  or 
near  Winnipeg,  Man.,  and  from  Winnipeg  to  or  near  La  Pas. 
Man.,  passing  near  Dominion  City.  Manitou,  Brandon  and 
Grand  View,  and  another  line  from  Lethbridge.  Alta.,  north- 
easterly through  Alberta  and  Saskatchewan  to  La  Pas.  Man., 
by  way  of  North  Battleford  and  Prince  Albert.  Sask.,  Bros- 
seau,    Tansey    &   Angers.    Ottawa,    or   solicitors    for   applicants. 

+British  Columbia — Canadian  Pacific  Ry. — This  company 
has  awarded  the  contract  to  W.  P.  TIERNEY',  Vancouver,  B.  C. 
for  the  construction  of  its  proposed  standard  gage  line  on  the 
Kaslo  and  Slocan  Division. 

Grand  Trunk  Pacific  Ry. — This  company  has  awarded  con- 
tracts for  the  construction  of  the  last  section  of  its  line  through 
the  central  part  of  British  Columbia.  B.  B.  Kelliher.  Winnipeg. 
Man.,  is  Ch.  Engr. 

British  Columbia — Burrard  Westminster  Boundary  Ry.  * 
Navigation  Co- — This  company  is  making  application  to  the 
Canadian  Parliament  to  grant  it  an  extension  of  time  to  con- 
struct the  following  lines:  From  the  north  side  of  False  Creek. 
Vancouver,  B.  C,  crossing  False  Creek  by  a  bridge  southeast- 
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«rlv  through  Vancouver.  Hastings.  South  Vancouver.  Burnaby 
and  New  Westminster  to  the  Fraser  River  bridge;  then  nortn- 
easterlv  through  New  Westminster  and  Coquitlam  to  Port 
Moodv.'  and  westerlv  to  the  proposal  kjcation  of  the  Van- 
couver. Westminster  &  Yukon  railw  y 'Abridge  at  the  second 
narrows  of  Burrard  Inlet,  thence  westerly  through  HasUugs 
back  to  Vancouver:  from  the  south  end  of  the  proposed  Van- 
couver, Westminster  &  Yukon  bridge,  northerly,  crossing  the 
bridge  along  Seymour  creek  to  the  northerly  boundary  of 
North  Vancouver,  thence  easterly  to  the  north  arm  of  Bur- 
rard Inlet,  and  from  North  Vancouver  westerly  to  Howe 
Sound:  from  the  north  end  of  the  Fraser  rUer  bridge  at  New 
Westminster,  crossing  the  bridge  and  thence  southerly  to  the 
international  boundary  between  Seniiamu  bay  and  Sumas: 
from  the  south  side  of  False  Creek,  througli  Vancouver  and 
South  Vancouver  to  Point  Grey,  returning  .n  a  southeasterly 
direction  to  the  starting  point;  from  I'ort  Moody  easterly  to 
Dewdney  trunk  road  through  Coquitlam.  Maple  Kidge  and 
Mission  to  the  Stave  river,  and  from  the  Fraser  river  bridge 
line  in  an  easterlv  and  northerly  direction  through  \ale, 
Lilloeot  and  Cariboo  to  Tete  Jaune.  joining  trie  proposed  Van- 
couver. Westminster  &  Yukon  branch  to  Edmonton.  Alta. 
A.    G.    Kitto,   Vancouver.   B.    C.    is    solicitor   for   applicants. 

Mexico — Mexico  &  San  Diego  Ry.— See  item  under  Cali- 
fornia. 

ELECTRIC    RAILWAYS 

Sprlnefleld.  ]Ia«8. — The  City  Council  has  granted  a  fran- 
chise to  the  Springfield  St.  Ry.  Co.  for  the  extension  of  its 
Franklin   St.  line.     E.   J.   Dickson.  Springfield,   is  Mgr. 

Dover,  N.  J. — The  Morris  County  Traction  Co..  is  making  sur- 
veys for  a  proposed  traction  line  from  Morris  Plains  to  the 
eastern  line  of  Dover,  to  connect  with  its  present  system  at  such 
point.     W.  S.  Swain.  Summit,  is  Supt. 

Trenton,  N.  J. — The  Trenton  &  Mercer  County  Traction  Co.. 
is  planning  for  the  reconstruction  and  improvement  of  its  sys- 
tem on  .N'orth  and  South  Broad  Sts..  and  on  Centre  St.  Rankin 
Johnson.  Trenton,  is  Vice-Pres.  and  Gen.  Mgr. 

Bloomsbure,  Penn. — The  Bloomsburg,  MiUville  &  Northern 
Ry.  Co.,  is  making  preliminary  arrangements  for  the  construc- 
tion of  its  proposed  trolley  line  from  Bloomsburg  to  Millville. 
Walter  A.  Hughes,  West  Berwick.  Penn.,  is  Pres. 

Bridieepart.  Penn, — The  Phoenixvllle,  Valley  Forge  &  Staf- 
ford St.  Rv.  Co.  is  contemplating  the  construction  of  an  elec- 
tric  railway    in    Bridgeport. 

East  Berlin,  Penn.— The  East  Berlin  Trolley  Co.,  recently 
organized,  will  soon  start  surveys  for  the  construction  of  its 
proposed  electric  railway  from  East  Berlin  to  York.  At  present 
the  line  will  be  confined  to  East  Bertin  but  will  eventually  be  ex- 
tended to  York.     Peter  C.  Smith.  East  Berlin,  is  Pres. 

HarrlHbure.  Penn. — The  construction  of  a  belt  line  on  Mar- 
ket Front  Second  and  Walnut  Sts.,  in  Harrlsburg,  is  bemg 
considered  by  the  Valley  Traction  Co.  C.  H.  Bishop,  l^emoyne, 
Penn.,   is  Supt. 

Weilsboro,  Penn. — The  Tioga  County  Traction  Co.  is  con- 
sidering plans  for  the  construction  of  a  line  from  Weilsboro  to 
Mansfield,  and  from  Weilsboro  to  Knoxville.  James  F.  Fisher, 
Williamsport.  Penn..  is  Engr. 

Cambridge,  Md. — A  committee  has  been  appointed  to  se- 
cure financial  backing  for  the  proposed  construction  of  an 
electric  railway  from  Cambridge  to  Lower  Dorchester.  A.  J. 
Foble  and  George  W    Woolford  are  members  of  the  committee. 

Williamsport,  Md.— The  Williamsport.  Ncssle  A  Martinsburg 
Ry.  Co.  has  been  ini.irporated  to  construct  and  operate  an 
electric  railway  from  Williamsport.  Md.,  to  Martinsburg,  W-Va. 
about  12  miles.  The  incorporators:  Alexander  J.  Dildrick, 
John  P.  Michael  and  Eugene  P.  Hoffman  of  Baltimore;  William 
Deate  of  Hamilton,  Md.,  and  Alexander  Clohan  of  Martinsburg, 
W.  Va. 

Fayette,  W.  Va. — Plans  are  being  prepared  by  the  Fayette 
Traction  Co  .  recently  incorporated,  for  the  construction  of  a 
trolley  line  from  Fayette  to  Fayettcville,  about  four  miles.  R. 
L.  Carter.   Fayetteville,  is  interested. 


Huntlnictan,    W.     Vn. — Plans    are     being     prepared     by 
ilo   Valley   Electric  Ry.   Co.    for  double-tracking  all   its  I 


the 


Ohio  Vallev  Electric  Ry.  Co.  for  double-tracking  all  its  lines 
In   Huntington.      W.    W.    Magoon,    Huntington,    is  Gen.    Mgr. 

Albany,  <;a. — The  Albany  Transit  Co.  has  been  granted  an 
extension  of  time  on  its  franchise  to  construct  about  two 
miles   of  additional   railway   In   Albany. 

Atlanta,  fia. — The  Georgia  Ry.  &  Power  Co.  has  applied  for 
permission  to  double-track  its  line  along  the  river,  on  Mason 
Ave.  W.  H.  Glenn,  Gas  &  Electric  BIdg..  Atlanta,  is  Mgr.  of 
Rys. 

HaHtlnKH.  Fla. — The  City  Council  has  granted  a  franchise 
to  the  Palatka-Hastings  Interurban  Ry.  Co.  to  construct  an 
electric  railway  In  Hastings.  This  1»  part  of  the  proposed 
line  from  Hastings  to  I'alatka,  about  10  miles.  C.  A.  Dupont 
Is  I'res.,  and  H.  A.   Davis  Is  VIcc-Pres.     Noted  Jan.   23. 

Miami,  Fla. —  Plans  are  being  prepared  by  J.  IC.  l.ummus 
and  associates  for  the  construction  of  a  four-mile  electric 
railway  In  Miami.  They  have  applied  for  a  franchise  and 
the   Council    Is   considering   the    proposition. 

Miami,  Fia.^A  franchise  has  boon  granted  to  the  Lawrence 
Estate  Co.  to  construct  a  street  railway  on  Ave.  M  and  12th  and 
through  the  Lawrence  estate  property.     8.  M.  Tatum  Is  Pros. 

Oowley,  La. — Plans  are  being  considered  by  the  Crowley 
Board  of  Trade  for  the  construction  of  an  electric  railway  In 
Crowley    and    vicinity. 

Coliiervlile,  Tenn. ^Preliminary  arrangenipnts  arc  being 
made  by  the  Lake  View.  Traotlon  Co.  for  the  construction  of  lt« 
proposed  line  from  Coliiervlile  to  Covington,  Tonn.  and  Clnrks- 
drtle.  MlHM.      W.  W.  Ilayden.  Lake  View.  Miss.,  Is  Ch.  Engr. 

Nashville,  Tenn.~The  charter  of  the  Nushvlllc  lly.  A  Light 
Co.  has  been  amended  authorizing  the  company  to  constriKt 
and  operate  adrlltlonal  lines  on  the  streets  of  Nashville.  II.  A. 
Davis,   N'HMhvllle,  Is  Supt.   lly.   Dept. 

Toledo,  Ohio — Surveys  have  been  started  bv  the  Toledo 
Rys.  A  Light  f'o  for  the  extension  of  Its  lino  from  Toledo  Beat^h, 
Ohio,  to  Monroe.  Mich.  Joseph  M.  Enrljcht.  Toledo.  Is  Supt. 
Rys,      Noted  Mar  (i. 

CblCBBO,  III. — Plans  are  bolnic  prepared  by  the  ChloaKO  Rys. 


Co.  for  the  extension  of  its  Armitage  Ave.  line  to  Elston  .-^ve. 
J.  B.  Hogarth.  1165  North  ClarK  St.,  Chicago,  is  Gen  Supt. 

Evansville,  III. — The  Evansville,  Mount  Carrael  &  Olney 
Interurban  Ry.  Co.  is  reported  to  be  making  good  progress  in 
the  promotion  of  its  proposed  line  to  connect  Evansville,  Mount 
Carmel  and  Olney.  It  is  expected  that  work  will  be  started  on 
the  construction  of  the  line  from  Ofliiey  to  Mount  Carrael,  this 
spring.     Gilmer  Bray,  Indianapolis.  Ind.,  is  interested. 

Clinton,  I<»«'a — The  Northern  Iowa  Ry.  Co.  has  been  in- 
corporated to  construct  and  operate  an  electric  railway  from 
Clinton  to   the  Turkey  River.      S.   G.   Durant  is  Pres. 

Cu.ihlns.  Okla. — The  City  Council  has  granted  a  franchise 
to  the  Cushing  &  Oil  Filed  Electric  Ry.  Co.  to  construct  and 
operate  an  electric  lailwa.v  in  the  business  section  of  Cush- 
ing.  The  line  will  later  be  extended  to  Perry  and  Stillwater. 
C.  R.  Strong.  Clinton,  Okla..  is  one  of  the  promoters  and  John 
B.    Queen,    Perry,    is    interested.      Noted   Mar.    6. 

Henryetta,  Okla. — The  City  Council  has  granted  a  frin- 
chise  to  C.  H.  Kellogg  and  associates,  for  a  ptriod  of  25  years, 
to  construct  and  operate  an  electric  railway  in  Henryetta. 
.Nottd    Mar.    6. 

Bellingham,  Wash. —  An  expenditure  of  $1,'>0,000  is  planned 
l>y  the  Pacific  Northwest  Traction  Co.  for  the  improvement  of 
its  railway  system  in  Bellingham.  L.  R.  Coffin,  Bellingham,  is 
Gen.  Mgr. 

North  Yakima.  Wash. — Plans  are  being  prepared  by  the 
Yakima  Valley  Transportation  Co.  for  the  construction  of  a 
12-mile  extension  connecting  North  Yakima,  Selah  and  Moxee. 
A.   G.   Kamm.   North   Yakima,    is   Supt. 

I'ort  Townsend,  Wash. — The  City  Council  has  granted  a 
franchise  to  the  Key  City  Light  &  Power  Co.  to  construct 
and    operate    an    electric    railwa.v    in    I'ort    Townsend. 

Seattle,  Wash. — The  City  Council  has  granted  a  franchise 
to  the  Puget  .Sound  Traction.  Light  &  Power  Co.  to  con- 
struct an  extension  of  its  Kinnear  Park  line.  L.  H'  Bean, 
Tacoma.    is    Mgr. 

Fossil,  Ore. — The  Oregon-Washington  R.R.  &  Navigation 
Co.  has  been  petitioned  by  a  committee  of  citizens  of  Fossil,  to 
extend  its  Arlington-Condon  branch  to  Fossil,  a  distance  of 
about  20  miles.     J.  P.  O'Brien  is  Vice-Pres. 

Portland,  Ore. — The  Portland  Ry.,  Light  &  Power  Co.  will 
spend  $4,000,000  in  improvements,  .■\bout  $2,500,000  will  be  used 
for  railroad  construction,  new  buildings,  equipment,  repairs, 
etc.  in  connection  with  the  city  and  interurban  lines.  About 
$1,500,000  will  be  expended  for  light  and  power  departments. 
F.  W.   Hild,   Portland,  is  Gen.  Mgr. 

Portland,  Ore. — Plans  are  being  considered  by  the  East 
72d  St.  Improvement  Club  for  the  extension  of  the  Rose 
City  car  line  to  East  82d  St.  and   Barre  Road. 

Stayton,  Ore. — A  company  has  been  organized  to  construct 
an  electric  railway  from  Stayton  to  Bend.  The  line  will  run 
through  Linn  and  Crook  Counties  to  the  Des  Chutes  Valley, 
where  it  will  connect  with  the  Harriman  and  Hill  lines.  G.  A. 
Kyle,  Railway  Exchange  Bklg..  Portland,  is  interested. 

Bay  City,  Calif. —  Preliminary  arrangements  are  being  made 
by  the  Pacific  Electric  Ry.  Co.  for  the  extension  of  its  Alamitos- 
Longbeach  line  through  Bay  City.  J.  McMillan.  Los  Angeles, 
is  Gen.   Mgr.      Noted  Mar.   13. 

Eureka,  Calif. — The  Northern  California  R.R.  &  Navigation 
proposes  the  construc'tion  of  an  electric  railway  fro m_ Eureka 
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to   hort  Jones.      Oscar  G.   Bartle 
geles,  are  interested. 

+OakIand,  Calir — The  San  Francisco-Oakland  Terminal 
Rys.  Co.  has  awarded  the  contract  for  the  construction  of  Its 
electric  railway  from  Oakland  to  .San  Jose,  to  TWOHEY 
BROS.,   Portland,   Ore. 

San  DIeKo.  Calif. — The  Mexico  &■  San  Diego  Ry.  Co.  has 
been  incorporated  to  construct  and  operate  an  Interurban 
railway  from  National  Cltv  to  South  San  Diego.  The  incor- 
porators are  E.  S.  Babcock.  Thomas  M.  Leevey,  R.  B.  Talbot, 
A.   Goodrich   and    L.    ^\•.    Brown. 

+Han  Francisco,  Calif. — The  Board  of  Public  Works  received 
bids  Feb,  2ti.  for  the  construction  of  a  municipal  electric  rail- 
way on  Market  .St.,  as  follows:  F.  ROLANDI,  $21,i)!)0,  (awarded 
contract):  F.  E.  Ililmer,  $21,990;  Hcalv-Tlbbitts  Co.,  $34,000; 
R.  C.  Storrie  A-  Co..  $26,000;  Contra  Costa  Construction  Co., 
$25,500;  A.  J.  Raisch.  $20,920;  Central  California  Construction 
Co..  $2:1,800;  Union  Construction  Co.,  $24,248.      Noted   Nov.  7. 

i;pland,  Calif.— The  Pacific  Electric  Hallway  Co.  was  granted 
a  50-year  farnchise  to  construct,  maintain  and  operate  an  elec- 
tric railroad  on  and  across  certain  streets  in  Upland.  J.  Mc- 
Millan, Los  Angeles,  is  Gen.  Mgr. 

LHiHT  HF.AT  AND  POWKH 

+BnHton,    MaMH The    contract    for    the    electric    wiring    In 

the  City  Hall  Annex  has  been  awarded  bv  the  Public  Build- 
ing Department  to  the  HI.VON  ELKC^'Rir  cn.  at  $3n,(i3B,  or 
$1,045  for  alternate  wiring.  Other  bids  wen^:  Edwin  C.  Lewis, 
$31.SS4.  for  $32.25X:  M.  li.  Foster  *  Co..  $:n.!i,';0:  $32,550,  and 
the  Lord  Eli-ctrlc  Co..  $32,000;  $33,170.  Manus  J.  Pish.  100 
Hiinimer   St.    Is    Supt.    of    Dept.      Noted    l)e<-.    5. 

Webster,  Mass. — The  trustees  of  the  Webster  State  Hospital 
have  requested  an  apiiroprlatloii  of  $70,000  for  Installation  of  u 
new  power  plant.     John  L.  Coffin,   Northboro,   Mass.,  is  Chn 

The  Webster  Houthbrklge  flas  A  Electric  Co  has  aiinouncecl 
the  proposed  erection  of  an  addition  to  lis  plant  and  the  In- 
stallation of  new  boilers  and  a  now  steam  turbine  to  iloublo 
capacit.v  of  the  plant       II.  .M.  Shaw  Is  .Supt. 

Worcester,  Mass,— The  Worcester  Electric  Light  Co.  Is  to 
bulbl  a  tranHformevsiation  40x:iO  ft.  of  brick  or  concroto.  and 
will  InHlall  three  500  kw  transformers  to  furnish  ;I000  hp.  F.stl- 
mateil  (iml,  $1-0. 000.      R    W.   Robblns  Is  In  charge. 

^Central  Kails,  K.  1.— The  contract  for  the  construction  of 
an  addition  to  the  Hryan-Marsh  ixiwnr  plant  of  the  General 
Eie.lric  Co.,  has  been  awarded  to  SAMUEL  AUSTIN  A  SONS, 
Cleveland,  Ohio.      Noted  Mar.  (1. 

LItehnrld.  Conn. — Preliminary  arrnngementH  are  being 
madi-  by  the  IJtchfield  Electric  Light  &  Power  Co.  for  the 
Installation  of  additional  equipment  In  Ita  power  pbinl  A. 
J,  Fromholz  Is  Mur. 
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New  llavpn.  Conn. — The  Now  York,  New  Huvimi  A  lliirtforcl 
R.ll.  J'o.  in  pluiiimiii  the  coMHtructioii  of  a  p<iwor  plant  at  Now 
lliiviMi  to  Hupply  puit  or  tho  ourroiit  nooclod  for  tlic  oporution  of 
tlu'  I'lcctrio  lino  from  Now  Havon  to  Hoston.  Kdward  OuKol, 
Now  lluven,  i8  Ch.  EnKr. 

Wllllnmiintlo,  Conn. — The  onKlneors  who  havo  boon,  In- 
vi'stlKHtlng-  tho  bulIdlnK  of  nnothoi-  Krout  ri'srrvoir  on  the 
NatchnnK  Rlvor  to  Inori'.isi'  tho  wiiliM-  supply  for  th<'  Uncas 
I'owir  Co..  of  Ki-otlund.  where  larwe  power  and  lixhtlnK 
phinl  Oan  now  be  operated  by  water  power  only  durliiK  the 
hlKh-water  season,  have  r. ported  favorably  cm  tho  matter 
and   same   will   undoubtedly   be   built. 

Buffalo,  N.  Y. — The  Aniorican  Cataract  Power  Co.,  recently 
fliecl  papers  of  incorporation.  1 1  proposoH  to  spend  between  »4,- 
OI)(l. 110(1  and  $.■.. ()()(). 01)1)  for  the  (Hinstruotion  of  its  plant;  site  has 
not  yet  been  decided  upon. 

Nnrnnnc  Liiikf.  K.  Y. — The  Paul  Smith  Klectrlc  Llprht.  Power 
&  n.n.  Co.  Is  eontemplatliiK  the  extension  of  its  transmis- 
sion lines  from  Hlackbrook  to  .\usable  Forks,  about  14  milts. 
P.    .\.    Uould,    .Saranae    I^ake,    is    MKr. 

Schenertady,  N.  Y. — The  Mohawk  Clas  Co..  has  plans  in  pre- 
paration for  the  construction  of  a  SS.'jO.OOO  gas  generating  plant 

Suspen.xlon  Bridge  (Niagara  Falls  postomce),  N.  Y. — The 
United  States  Light  *  Heating  Co.,  propose  to  erect  another  ad- 
dition to  it.s  plant  at  SuBpensinn  lirKlgc. 

Beverly,   N.   .1.      In   eon  n.,  i  n  ,ii    ,.i,h    i  he    i.tms  .)r  Mi. 
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Freehold,  N.  J.— The  Board  of  Puldii-  Utility  Commissioners 
has  granted  permission  to  the  Moniiioutli  Light  Co.,  to  issue 
bonds  for  $14,000  and  notes  for  $2500.  to  provide  for  extensions 
in  its  system. 

Morrlstown,  N.  J. — Tho  Morris  &  Somerset  Electric  Co.,  has 
made  application  to  the  Hanover  Township  Committee  for  an 
electric  light  and  power  franchise  in  certain  sections  of  the 
township,  including  Hanover  Neck,  Halseytown  and  Troy  Hills. 

I'hIllipHburK,  IV.  J. — A  franchise  has  been  granted  to  the 
PhlUipsburg  Light.  Heat  &  Power  Co.  to  construct  and-  oper- 
ate   an    eleclric-light    plant    at    Phillipsburg. 

Stockton,  N.  J. — The  Board  of  Public  Utility  Commissioners 
has  granted  the  New  Jersey  Northern  Gas  Co..  permission  to 
construct  new  gas  mains  in  Stockton,  and  through  Delaware 
Township. 

Sharpsliuri;,  Penn. — Bids  will  be  received  at  the  office  of 
the  Uorouph  Clerk,  until  3  p.m.,  Mar.  27,  for  furnishing  power 
plant  equipment  as  follows:  Two  375-kw.  2300-volt,  three- 
phase,  liO-cycle  generators,  complete  with  exciters;  Alterna- 
tive bids  on  prime  movers  as  follows:  Two  450-hp.  direct 
connected  type  siinple  steam  engines.  Two  450-hp.  direct- 
connected  cross-compound  steam  engines.  Two  375-kw. 
steam  turbo  driven  A.  C.  generating  units.  Complete  con- 
densing equipment.  Three  50-light,  four-ampere  metallic- 
rtame  arc-lamp  equipments  complete.  One  four-panel  switch- 
board complete.  Sidney  Martin,  Penn  Bldg.,  Pittsburgh,  is 
Consult.    Engr. 

Ellerslie,  Md. — A  franchise  has  been  granted  to  the  Andrew 
Ramsey  Corporation  , Mount  Savage,  Md.,  b.v  the  Alleghany 
County  Road  Commissioners,  for  the  construction  of  an  electric 
light  and  power  plant,  for  which  ground  has  been  purchased 
near  Ellerslie,  and  also  for  the  construction  of  transmission 
lines,  from  Ellerslie  to  Corrigansville. 

,<<penoer,  IV.  C. — The  city  has  been  granted  authority  to 
Issue  $50,000  of  bonds  for  the  construction  of  an  electric- 
light   plant   and   water   system. 

Ruehelle,  fio. — Plans  are  being  prepared  by  the  J.  B.  Mc- 
Crary  Co.,  Atlanta,  for  the  construction  of  a  municipal  elect- 
trlc-light   plant.      W.   C.    Carter   is   City   Clk.      Noted    Feb.    6. 

Vldnllu.   Go. — See   item   under   Water   Supply-Irrigation. 

+Jacksonville,  Fla. — See  item  Miscellaneous  Cable,  Jack- 
sonville. 

Milton.  Fin. — The  proposition  to  issue  $40,000  in  bonds  for 
the  eonstruction  of  an  electrle-light  plant  and  water  system 
is    being   considered    by    the    Town    Council. 

Tampa,  Fla. — The  Tampa  Electric  Co.  is  planning  to  expend 
$400,000  for  improvements  including  additions  to  its  power 
plant  and  the  installation  of  new  machinery.  J.  C.  Woodsome, 
Tampa,  is  Local  Mgr. 

Jennings,  La. — The  Southern  Heat  &  Light  Co.  has  taken 
over  the  C.  C.  Johnson  electric  light  plant  and  will  move  it  to 
the  company's  plant  and  enlarge  it. 

+Lexlng;t«n,  Ky. — The  contract  for  the  installation  of  a 
heating  plant  and  system  in  the  Fayette  National  Bank 
building  at  Lexington,  has  been  awarded  to  F.  A.  CLEGG  & 
CO..    Louisville,   at    $25,000. 

WlllinniHtotvn,  Ky. — A  franchise  has  been  granted  to  J.  M. 
Riley  to  construct  and  operate  an  electric-light  plant  at  Wil- 
Uamstown. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  a 
substation  on  St.  Clair  Ave.  for  the  Cleveland  Electric  Illu- 
minating Co.    has   been  awarded   to   F.   HAUSELMAN. 

JelTeraonvllle,  Ind. — The  State  Legislature  has  approved 
an  appropriation  of  $11). 000  for  the  purchase  of  additional 
boilers  to  be  installed  in  the  Indiana  Reformatory.  D.  C.  Pey- 
ton   is    Supt.      Noted    Feb.    13. 

Iluttle  Creek,  MIeh. — Plans  are  being  considered  for  the 
extension  of  the  municipal  ornamental  street-lighting  sys- 
tem on  various  streets.     Thomas  H.  Thorne  is  City  Clk. 

Corunna,  MIeh. — The  Consumers  Power- Co.  is  making  pre- 
liminary arrangements  for  the  installation  of  an  ornamental 
street-lighting   system    In    Corunna. 

Flint,  MIeh. — Plans  are  being  prepared  by  A.  M.  King- 
man. Cleveland.  Ohio,  for  the  installation  of  an  ornamental 
street-lighting  system   for  Flint. 

MuMkeKon,  Mich.^PIans  are  being  considered  by  the  City 
Council  for  the  installation  of  an  ornamental  street-lighting 
system  on  Western  Ave      R.  H.   Tellman   is  City  Clk. 
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from    liallas    City    to   GulesburK.      Estimated    co8t    of    the    pro- 
ject.   $85,000. 

+  Mollne,  III, — The  contract  for  the  reconutructlon  of  tho 
jiower  plant  of  the  PeoploH  Power  Co.  han  been  awarded  to 
HENRY    W.   IIOIIST.   Rock    Islafid.   111.,  at   »2G.0()O. 

Sllvlii.  ill — The  Village  Hoard  1h  making  preliminary  ur- 
raneements  for  the  InHtallallon  of  an  ornamental  Htreet-llKht" 
Ing  'system.  ,, 

ilrondhend,  \Vi«. — At  a  recent  election  the  citizens  voted  to 
Issue  $40,000  In  bonds  for  the  construction  of  a  municipal 
electric-light     plant. 

(ireenlleld,  lown— The  City  Council  will  be  ready  to  award 
contracts  about  Apr.  11  for  the  eonstruction  of  a  municipal 
electrle-llght    plant.      J.    B.    lllll,    Iowa  City,    Is  Consult.    Engr. 

LlNromli,  lown — At  a  recent  election  It  was  voted  to  grant 
a  franchise-  to  the  Iowa  River  Light  &  Power  Co.,  of  Eldora, 
to  constroet  and   operate  an  electric  system   In   Llscomb. 

I>OH-  >iiMir,  lonn — The  City  Council  will  soon  vote  on  tho 
proposllion  to  Install  a  municipal  electric-light  plant  In  Low 
Moor.      John    T.    Chandler    is    City    Clk. 

i'npMton.  io«-n — Plans  are  being  prepared  for  the  construc- 
tion of  a  municipal  electrle-llght  plant  at  Preston.  Bonds  for 
$8000  have  been  voted  for  the  purpose.  J.  B.  Hill.  Iowa, 
City.   Is  Consult.    Engr.      Noted  Nov.   21. 

UuaHqueton,  iowB— The  City  Council  has  been  petitioned 
to  call  an  election  to  submit  the  proposition  to  Issue  bonds 
for  the  construction  of  an   electrle-llght   plant,   to   the   voters. 

Speneer,  Invea — Plans  are  being  prepared  for  the  enlarge- 
ment and  extension  of  the  municipal  electrle-llght  plant  and 
system.      K.    C.   Gaynor.    Sioux   City,    is   Consult.    Engr. 

I>ayneHville,  Minn. —  Plans  are  under  consideration  for  the 
Improvement  and  extension  of  the  municipal  electric-light 
plant  and  water  system.      John  H.   Haregan   is  City  Reedr. 

Blnford.  N,  O. — Plans  are  being  prepared  for  the  construc- 
tion of  an  electric-light  plant   in   Binford. 

Nayvilie,  [V.  I).— Plans  are  being  considered  by  the  City 
Council  for  the  improvement  and  enlargement  of  the  muni- 
cipal  electric-light   plant.      Noted    Oct.    17. 

Sinton,  Tvx. — The  local  electric-light  plant  has  been  pur- 
chased by  the  Coleman-Fulton  Pasture  Co.  The  new  own- 
ers are  planning  extensive  improvements  to  the  plant  and 
system. 

Tucson,  Ariz. — The  Borderland  Mines  Co.  of  Tucson,  will  es- 
tablish a  power  plant  at  Calabasas.  and  extend  a  power  line 
through  Santa  Cruz  valley  to  Oro  Blanco.  Todd  C.  Woodworth 
is  Pros. 

Los  Angeles,  Calif. — Bids  will  be  received  until  11  a.m  Mar 
31,  by  the  Board  of  Public  Works  for  furnishing  and  installing 
an  ornamental  lighting  system  on  Sixth  St.  between  Hill  and 
Alameda  Sts.  and  on  Eighth  and  N'inth  Sts.  between  Main  and 
Figueroa  Sts.     H.  B.  Ferris  is  Secy. 

MarysvUle,  Calif,— The  Oro  Electric  Corporation  has  applied 
to  the  City  Council  for  a  franchise  to  operate  light  and  power 
lines  in  this  city,  also  for  a  franchise  to  operate  in  Yolo  County. 

Mountain  View.  Calif. — The  Board  of  Trustees  has  de-- 
elded  to  call  an  election  soon  to  submit  the  proposition  t  »■ 
issue  bonds  for  the  construction  of  a  municipal  electric  light 
plant  in  connection  with  the  water  system,  to  the  vote  of 
the   citizens. 

Oakdale,  Calif, — J.  R.  Anderson  of  Pasadena  will  establish  a. 
gas  plant  at  Oakdale  to  cost  approximately  $40,000. 

+Oceanside,   Calif, — The  contract  for  the  extension   of  th» 
power  and  electric  lines  of  the  Oceanside  Electric  Co.  into  tha 
San  Luis  Rey  Valley,  has  been  awarded  to  F.  F.  FOSTER  &  CO 
443  East  Third  St.,  Los  Angeles,  at  $20,000. 

Oroviiie,  Calif,— The  Great  Western  Power  (^o.  announces 
that  upon  the  completion  this  year  of  the  Big  Meadows  dan 
work  will  begin  immediately  on  the  construction  of  four  addi- 
tional po-ft-er  plants  at  a  cost  of  $8,000,000.  It  is  planned  to  de- 
velop a  total  of  675,000  hp.,  the  installation  to  be  complete  by 

SanDiego,  Cailf.— The  Southern  Sierra  Power  Co..  Title  In-. 
surance  Bldg.,  Los  Angeles,  is  preparing  to  extend  its  power 
lines  through  San  Bernardino  and  Riverside  into  San  Diego. 

Son  Frnneixro,  Calif, — The  Board  of  Directors  of  the  Pana- 
ma-Pacific Exposition  Co.  has  awarded  a  contract  to  the  Pa- 
cific Gas  &  Electric  Co.  for  the  furnishing  of  all  gas  steam 
and  electricity  for  use  in  the  fair  grounds  from  the  present 
time  until  the  dismantling  of  the  exposition.  The  contract 
will  aggregate  $1,000,000.  According  to  the  terms  of  the  con- 
tract the  Exposition  Co.  will  use  a  minimum  of  12,000  hp.  dur- 
ing the  construction  of  the  fair  and  20,000  hp.  during  the 
actual  life  of  the  exposition.  The  Pacific  Gas  and  Electric 
Co.   will   erect   a   big  generating   plant   on   the  North    Beach. 

Venlee,  Calif — The  City  Trustees  are  considering  the  prop- 
osition   to    construct    a    municipal    electric-light    plant. 

VVillon-M.  t  nllf, — Albert  C.  Agnew.  representing  the  Sierra 
Electric  Power  Co..  of  Oakland,  has  made  application  to  the 
Board  of  Supervisors  for  a  franchise  for  his  company  through 
Glenn  County  for  the  erection  of  steel  towers  poles  and  for 
the  stringing  of  electric  wires  to  furnish  heat,  light  and 
power.  Applications  have  already  been  made  for  like  fran- 
chises in  Plumas.  Butte.  Shasta  and  Tehhma  Counties  The 
company  intends  to  enter  into  active  competition  for  the 
power    business    of    these    districts. 

CarUlon.  Que,— The  .National  Hydro-Electric  Co  is  con- 
sidering plans  for  the  construction  of  a  power  plant  to  develop 
l(i0.000-hp.  Estimated  cost,  $10,000,000.  Henry  Miles  St  Law- 
rence Boulevard,  Montreal,  is  Pres.  .       ■  "  -     = 

Dundns,  Ont.-—Plans  are  being  prepared  by  the  Ontario 
Hydro-Electric  Power  Commission  for  the  installation  of 
an  electric-lighting  system  in  Dundas.  R.  W.  Karch  Dundas 
IS    Chn.  ' 

St.  Catharines,  Ont.— A  new  power  station  will  be  built  by 
the  Niagara,  St.  Catherines  &  Thorold  Rv.  Co  which  will  be 
equipped  with  two  .500  kw.     rotary  conccrters  and  transformers 
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from  the  Canadian  General  Electric  Co.  The  company  has  also 
purchased  a  570  kilowatt  rotary  converter  and  transformer  for 
the  operation  of  its  Xiagara-on-the-Lake  extension. 

Toronto,  Ont. — See  item  under  Miscellaneous:  Trolley 
Wire,    Toronto,    Ont. 

Winsham,  Ont. — Plans  are  being  considered  by  the  Council 
for  an  expenditure  of  ?7000  for  the  installation  of  additional 
equipment  in  the  municipal  electric-light  plant.  J.  P.  Gsoves 
is   Town   Clk. 

Edmonton.  Altn. — Plans  are  being  prepared  by  A.  Jefters, 
City  Arch.,  fur  the  construction  of  an  addition  to  the  muni- 
cipal power  plant  to  provide  the  additional  power  required 
for  the  operation  of  the  proposed  municial  railway  exten- 
sion.    Estimattd   cost,   $485,000.      Noted   Oct.   17. 

St.  George,  X.  B. — Plans  are  being  prepared  by  the  St. 
George  Hvdro- Electric  Co.  for  the  construction  of  three 
power  danis  to  manufacture  electricity.  Percy  \V.  Thompson, 
St.   John.   N.    B..    is    Pres. 

BRIDGES 

+  ProvIdenee.  R.  I. — The  contract  for  repairing  the  Rhode 
Island  Stone  Bridge  has  been  awarded  to  HOLBROOK,  CABOT 
&  ROLLINS,  6  Beacon  St.,  Boston,  Mass.,  at  $65,000.  Noted 
Mar.   13. 

Pleasantville,  N.  J. — Plans  are  being  prepared  for  the  con- 
struction of  a  bridge  between  Beasley's  Point  and  Somers 
Point.     The  estimated  cost  is  S3.30.O00. 

+Sanbury,  Penu. — The  Pennsylvania  R.R.  has  awarded  the 
contract  for  the  construction  of  two  double-track  steel  bridges 
across  the  north  branch  of  the  Susquehanna  River  at  Sun- 
burv  to  the  EYRE-SHOEMAKER  CO.,  Philadelphia.  Penn. 
The  estimated  cost  is  $500,000. 

SasHex.  Va. — Bids  will  be  received  until  Mar.  27,  at  the 
office  of  County  Clerk,  Sussex  County,  for  the  construction  of 
three  steel  structures,  spaning  the  Blackwater  River,  near 
Milton,  two  29-ft.  and  one  5S-ft.  spans,  on  concrtte  and  pile 
substructures.  Also  four  steel  bridges,  located  near  Waverly, 
spaning  various  streams,  one  29%  ft.,  one  37  ■>4  ft.,  and  one 
192  ft.,  and  the  other  2S  ft.,  on  concrete  and  pile  substructures. 
Also  for  a  54-ft.  steel  bridge  near  Homerville,  all  to  have 
12-ft.  roadway.  Plans  are  obtainable  at  the  office  of  Childrey- 
Sunday  Co.,  and  P.  St.  J.  Wilson,  State  Highway  Commis- 
sioner, both   of  Richmond.    Va. 

Little  Cascapon,  W.  Va.— See  item  under  Railways:  West 
Virginia. 

Lebanon,  Tenn. — The  Bridge  Committee  at  Lebanon  has 
rejected  all  !>ids  recently  received  for  the  construction  of 
three  bridges  and  will   receive  bids  until  Apr.   6. 

Cincinnati.  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Hamilton  County,  until  noon,  Apr.  4, 
for  the  construction  of  a  concrete  bridge  on  Whiskey  Run 
Road  at  Zimmerman's  place,  in  Springfield  township,  under 
specification  No.  417.     Albert  Reinhardt  Is  County  Clk. 

Cincinnati,  Ohio — Bids  will  be  received  by  the  County  Cora- 
m.issioners  of  Hamilton  County,  until  Apr.  4,  for  the  construc- 
tion of  a  bridge  on  the  Bogart  Road,  in  .Anderson  Township. 
Albert  Reinhardt  is  the  Clk. 

Cleveland,  Ohio — Bids  will  he  received  by  the  Board  of  Com- 
missioners of  Cuyahoga  County  until  II  a.m..  Mar.  20,  for  the 
construction  of  bridge  work  per  Report  3070.  Frank  R.  Lander 
is  the  County  Surveyor.     John  F.  Goldenbogen  is  County  Clk. 

Madeira,  Ohio — Bids  will  be  received  by  the  County  Com- 
missioners of  Hamilton  County,  Cincinnati,  Ohio,  until  noon, 
Apr.  4.  for  the  construction  of  a  concrete  bridge  on  Camargo 
Pike,  west  of  the  Baltimore  &  Ohio  Western  R.R.  in  the  village 
of  Madeira.      Albert  Reinhardt  is  the  Clk. 

PalneHvllle,  Obio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Lake  County,  until  noon.  Apr.  7,  for  the 
construction  of  the  .abutments  and  wing  walls  for  the  bridge 
near  the  farm  of  Charles  Dewey  in  KIrtland  township,  ac- 
cording to  plans  and  specifications  on  file  at  the  office  of  W. 
Albert  Davis.  County  Audr. 

+Leo,  Ind. — We  arc  officially  advised  that  the  contract  for 
the  construction  of  a  reinforced  concrete  bridge  .across  the  St. 
Joseph  River  at  Leo,  has  been  awarded  to  the  BURK  CON- 
STKUCTIO.S'  CO.,  Newcastle.  Ind.,  atSlfi.ilSO.  Calvin  H.  Brown. 
Fort  Wayne,  Ind.,  is  the  County  .\udr.      Noted  Mar.  0. 

+Rockport,  Ind. — The  contract  for  the  construction  of  52 
bridges  In  .Spencer  Countv  has  been  awarded  to  the  VIN- 
CE.VNES    BRIDGE   CO..    Vincennes,    Ind. 

Green  Bay,  Wis. — An  election  will  be  held  Apr.  1.  to  vote  on 
the  proposition  to  issue  bonds  for  $170,000  for  the  purpose  of 
building  a  bridge  across  the  Fox  River. 

.Wanhattan,  Kan. —  Bids  will  be  received  by  George  Hunger- 
ford,  County  Clk..  until  noon,  Apr.  11,  for  bridge  work  In 
Riley  County,  according  to  plans  and  specifications  on  file  at 
the  office  of  the  State  Highway  Engineer,  K.  S.  A.  C.  Man- 
hattan. 

Fulton.  Mo. — Bids  will  l)e  received  by  the  City  Council 
until  Mar.  27.  for  the  construction  of  a  relnforced-concrete 
arch  bridge  80  ft.  long  and  26  ft.  wide.  P.  D.  Thurmond  Is  the 
City  Engr. 

♦Fort  Forth,  Tex. — The  contract  for  the  construction  of  a 
bridge  at  12th  St..  hag  b.en  awarded  to  AIT.STIN  BROS,  CON- 
.STRITCTION  CO.,  Dallas.  Tex.,  at  $31,100. 

HoURton,  Tex. — Bids  for  the  construction  of  n  reinforced  con- 
crete bridge  over  the  Buffalo  Hayou  at  Capital  Ave.,  wore  re- 
<eived  as  follows:  H.  C.  Cass.  $1.30.000  and  $104,100:  James  .Stew- 
,irt  Co  ,  $00.0.50  and  $00,400:  W.  P.  Carmlchnel  Co..  $114.^0  and 
$11.';.. '.00:  and  F,    (I.  BtirnH,  $142.(100  and  $143,000.      Noted   Feb.  20. 

Denver,  Colo. — KstlmateH  have  been  prepared  by  the  Engi- 
neer of  the  Hoard  of  Public  Works,  and  bids  will  soon  be  re- 
ceived for  the  construction  of  a  viaduct  at  West  Colfax  St. 
The  estimated  cost  Is  $7I.1.IKH)       N'oted  Nov.  7. 

Monrovia,  Calif. —  Plant  are  being  prepared  for  the  con- 
Htructlon  of  a  r<'lnforred-ooncri-te  bridge  at  Monrovia.  The 
eBtlmiited   cost    Is  $50,000.      H.   S.   Glerll.h    Is   the   City   Engr. 

Toronto,  Ont.      Itlds   will   be  received  by   the  Board  of  Con- 


trol. Toronto,  until  noon.  Apr.  1,  for  the  construction  of  the 
concrete  piers,  abutments  and  floor  fo^  the  St.  Clair  Ave. 
Bridge,  east  of  Bathurst  St.  H.  C.  Hocken  is  Mayor  and  Chn. 
of   the   Bd.      Noted   Feb.    20. 

+iVe«cnHtle,  N=  B. — The  contract  for  the  construction  of  a 
new  steel  bridge  across  the  Miramichi  River  at  Newcastle, 
has  been  awarded  to  the  FOUNDATION  CO.,  LTD.,  Montreal. 
The  estimated  cost  is  $350,000. 

WATER   SUPPLY — IRRIG.VTIOIV 

Easthampton,  Mass. — Bids  will  be  received  by  the  Board 
of  Selectmen  until  Mar.  25,  for  furnishing  about  150  tons  of 
c.-i.  water  pipe  and  1%  miles  of  clay  sewer  pipe.  T.  E. 
Lyman    is    Chn. 

Melrose,  Mass. — Bids  will  be  received  by  the  city  until 
Mar.  21,  for  furnishing  c.-i.  water  pipe,  edgestone,  flagging 
and  sewer  pipe.     George  O.  W.  Servis  is  City   Engr. 

+  MIIIIS,  Mass. — A  contract  to  furnish  and  lay  15,000  lin.ft. 
of  6-  and  S-in.  water  pipe  has  been  awarded  by  the  Water 
Commissioners,  to  ANTONY  DE  PIETRO,  Boston,  Mass.,  at 
approximately   $10,000. 

(tuiney,  Mass. — It  is  proposed  to  construct  a  standpipe  at 
Houghs  Neck.  Estimated  cost.  $20,000.  E.  C.  Sargent  is  City 
Engr. 

+Bethanj',  Conn. — A  contract  to  build  a  reservoir  for  the 
Naugatuck  Water  Co..  in  the  town  of  Bethany,  iias  been 
awarded  to  the  TIDEWATER  BUILDING  CO.,  1499  Broadway. 
New  Y'ork.  An  earth  dam.  7S0  ft.  long  and  65  ft.  high  with 
concrete  core  "wall  and  spillway,  will  be  constructed.  George 
C.  Ham,  98  Church  St.,  Naugatuck,  Conn.,  is  the  Engr.  Noted 
Dec.   5. 

Buffalo,  N.  Y. — We  are  officially  advised  that  bids  for  con- 
structing a  meter  and  valve  house  in  the  new  pumping  station 
at  the  foot  of  Porter  .\ve.,  were  received  by  the  Department  ol 
Public  Works,  Mar.  7,  as  follows:  Bison  Construction  Co.. 
Buffalo.  $100,152:  Joseph  F.  Stabell  Co..  $155,176;  Eastern  Con- 
crete Steel  Co.,  $155,458:  J.  H.  Tilden  Co.,  $161,239;  John  Johnson 
Construction  Co..  $167,435:  John  Baker  Long,  $194,700.  Henry 
L.  Lyon  is  Deputy  Water  Comr.     Noted  Mar.  13. 

Fort  Plain.  \'.  Y. — An  election  has  been  called  to  vote  on 
an  appropriation  of  $12,000  for  lowering  the  water  mains 
crossing  the  Mohawk  River  to  a  depth  suflScient  to  meet  the. 
requirements   of   the    Barge   Canal. 

New  York,  N.  Y. — We  arc  officially  advised  that  bids  were  re- 
ceived by  Henry  S.  Thompson,  Mar.  12,  as  follows: 

Furnishing  and  constructing  auxiliary  pumping  stations  on 
Southflcid  Blvd.,  Borough  of  Richmond:  Otto  Metz.  $17,942; 
Werner-Bartels  Co.,  $21,094:  Neptune  B.  Smythe,  Inc.,  $22,859; 
U.  W.  Osborne  &  Sons.  $19,335;  J.  M.  Knopp.  $18,641:  Jos.  Bala- 
ban  Co.,  $1S,400:  John  Milnes  Co.,  Inc.,  $22,780;  Durkin  and  Laas, 
103  Park  Ave..  New  York.  $17,527. 

Making  necessary  excavations,  building  engine  foundations 
of  concrete,  engine  pit.  floor,  etc..  and  a  new  feed  pump  room  In 
the  West  New  Brighton  pumpingstation,  Borough  of  Richmond: 
Otto  Metz.  $2647:  Neptune  B.  Smythe,  Inc..  $2221;  Wm.  Home 
Co..  $2040:  Geo.  D.  Atwood  Co.,  $2502;  Jos.  Balabon  Co.,  $2182; 
Durkin  and  Laas.  $1850. 

Dismantling  and  transporting  one  pumping,  engine  now  in 
the  Baldwin  pumping  station  at  Baldwin.  L.  1.,  to  the  Weel- 
New  Brighton  Pumping  Station,  Borough  of  Richmond,  and 
reerecting  it  complete  in  place  with  new  parts,  etc..  and  steam 
and  exhaust  piping,  section  and  discharge  piping,  one  drr 
vacuum  pump,  two  boiler  feed  pumps,  etc..  and  all  valves: 
George  D.  .^twood  Co.,  $11838;  Evans  A  Almirall  Co.,  $11,025 
John  W.  Sullivan  Co..  $15,380;  Jas.  Curran  Mfg.  Co..  $15,490. 

Furnishing  and  delivering  260  tons  c.i.  pipe :  John  Fox  A  Co. 
$6344;  U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  $6292;  Florence  Iroii 
Works,  $6175:  Warren  Foundry  &  Machine  Co.,  $6760:  Standard 
Cast  Iron  Pipe  &  Foundry  Co.,  $6344. 

Plattsburtr,  N.  Y. — The  Board  of  Public  Works  has  directed 
the  City  Clerk  to  advertise  for  bids  for  constructing  a  wire  ami 
wood  fence  around  the  Farley  and  Fitzpatrick  Reservoir  Thi 
Board  of  Public  Works  also  contemplates  building  a  water  niai  s 
to  Cliff  Haven,  and  a  new  storage  reservoir  on  the  West  Brook. 

RoeheNter,  fi.  V. — E.  S.  Osborne.  City  Controller,  has  asked 
an  appropriation  of  $100,000.  for  purchasing  land  in  the 
viclnlt\  of  Canadlce  Lake,  and  for  extending  the  water  malnn. 
This  land  will  be  used  In  connection  with  the  new  water 
supply,  which  is  being  developed  at  Canadlce  Lake.  NoteJ 
Aug.  '29. 

Waterloo,  N.  Y. — The  Waterloo  Water  Co.  contemplates 
the  construction  of  a  150.000-gal.  water  tower,  and  the  pur- 
chase and  Installation  of  a  2.000, 000-gal.  direct-connected 
steam  pump,  a  50O.O00-gal.  power  pump,  a  1,000, 000-gal.  pres- 
sur.>  filter,  and  50   %-ln.   meters.     C.  H.  Ross  Is  Supt. 

^Atltintlc  Hiehlands,  N.  J. — We  are  officially  advised  that  » 
contriict  to  sink  a  well  here  has  been  awarded  to  EDWARD 
CH  RISTM  AN.  Masselon.  Ohio,  at  $6. .'iO  per  ft  Bids  were  opened 
by  the  Department  of  Public  Works,  Feb.  25.      Noted  Feb.  13. 

+Dover,  N.  J. — The  contract  to  install  a  new  pumping  plant 
here  and  supply  Dower  for  operation  has  been  awarded  to  the 
DOVKR  ROCKAvVAY  A  PORT  ORAM  GAS  CO..  at  $6000  for 
pumping  machinery  and  I.O.'ic.  per  1000  gal.  for  power.  Noted 
Feb.  13. 

Farrell,  Penn. — An  election  has  been  called  for  Apr.  8.  to 
vote  on  a  bond  Issue  of  $125.00.  for  the  Installation  of  a 
municipal  water  system.  John  Nolan  Is  Secy,  of  Council. 
Noted  .Ian.  9. 

ReadInK,  Penn. — The  plant  of  the  Mohnsvllle  Water  Co.  had 
been  l.ouglil  bv  a  newly  (>rgani/.e<l  ((impany.  at  $110, (MM).  The 
new  owners  have  decided  to  extend  the  service  to  the  suburbs 
of  Mohnton  and  ShIIMngton       Allen  F..   Ilildebrand  is  Pros. 


York,  Penn. — The  Special  Committee  of  the  City  Council  ap- 
nolnted  to  consider  the  water  situation,  reported  against  buy- 
ing the  plant  of  the  York  Water  Co.,  and  In  favor  of  Installing  a 
municipal  system. 

Rehoboth,  Del. — Bids  will  probably  soon  be  asked  for  In- 
ntnlling  a  water  system  here.  CHtlnuiled  to  cost  $.10,000.  The 
nlnns  nrovlde  for  .10,000-  and  100,0(M1-Kal  elevated  tanks,  pipe, 
tydrants.  pumps,  etc.     C.  H.  Horn  Is  Secy    Hd    Pub    Wks 
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McColl,  8.  C. — An  election  has  boon  called  for  Mar.  31,  to  vote 
on  n  bond  issue  of  »30,000  for  the  construction  of  a  water  system. 
Noted  Feb.  27. 

Wlnnsboro,  S.  C. — It  is  proposed  to  install  water  and  sewer 
system.s  here.  An  election  will  probably  soon  be  called  to  vote 
on  the  proposition. 

Atlanta,  Ga.— Aicordine  to  press  reports,  bids  will  bo  re- 
ceived by  the  Water  Hoard  until  Mar.  20,  for  furnishini!  and  In- 
etalling  "one  10.i>00,0(H)-Kal.  rotary  pump.  W.  Z.  Smith  is  Gen. 
Mgr. 

^rnrtersvUle,  Ga. — A  contract  to  complete  the  construction 
of  I  reservoir  here  has  been  awarded  to  the  .JORDAN-STEW- 
ART CO.,  .\tUinta,  Ga.,  at  J13,948.  Plans  were  prepared  by  the 
Solomon-Norcross  Co.,  Atlanta. 

Rochelle,  Ga. — The  J.  B.  McCrary  Co.,  Atlanta,  Ga.,  has  been 
retained  to  maice  surveys  and  estimates  for  the  installation  of  a 
v.-ater  system  and  an  electric  light  plant  here.     Noted  Feb.  B. 

VIdalla.  Ga.— An  election  has  been  called  for  Apr.  5,  to  vote 
on  a  bond  issue  of  815,000  for  improving  the  water  system  and 
electric  light  plant. 

Milton  Fla. — The  city  contemplates  the  installation  of  a 
water  system  and  an  electric  light  plant,  estimated  to  cost 
J40  000.  "  Bonds  for  the  amount  have  been  voted. 

Sarasota,  Fla.— Bids  will  be  received  by  the  Board  of  Public 
Works  until  Mar.  2.5,  for  constructing  a  water  ?ystem  to  include 
1890  ft.  of  12-in.,  5732  ft.  of  10-in.,  3857  ft.  of  8-in  and  7o39  ft.  of 
6-in  tc  sewer  pipe,  40  manholes  and  four  flush  tanks.  W.  A. 
Summer  is  Chn.     Noted  Dec.  26. 

<JeorBeto«n.  Miss.— The  Town  Council  contemplates  call- 
ing an  election  to  vote  on  a  bond  issue  of  $,500,  foi  con- 
structing an  artesian  well  and  laying   water  mains. 

Georgetown,  Miss.— The  city  contemplates  a  bond  issue  o 
$7500  for  improving  the  water  system. 

•Laurel,  Miss.— Bids  will  be  received  by  the  Mayor  and 
Board  of  Commissioners  until  2  p.m.,  Apr.  1,  for  the  purchase  of 
$1°,  000  water  bonds,  $30,000  sewer  bonds,  arid  $25,000  school 
bonds      DA.  Scarborough  is  City  Clk.     Noted  Jan.  30. 

Tntwllpr  Miss. — We  are  officially  advised  that  bids  will  be 
roclived  until  Apr.  25,  for  con^t'-"'^""^  f'  j;^*\^  c';'*To.rsu''lt' 
according  to  plans  prepared  by  R.  C.  Huston  &  Co.,  Consult. 
Fners  Exchange  Bldg  ,  Memphis,  Tenn.  The  bids  received  on 
Uiif  contract  Mar.  4^'  'were  Rejected.  D.  W.  Fite  is  Mayor. 
Noted  Feb.  20.  ,  ^  ,      .t. 

Shreveport,  La.— Bonds  for  $300,000  have  been  voted  for  the 
Durchase  ot" lands  surrounding  Cross  Lake.  It  is  intenedd  to  use 
fhe  terrftoiy  as  a  site  for  a  reservoir  for  the  water  system. 
Noted  Jan.  16. 

Henderson.  Tenn.— Press  reports  state  that  an  election  has 
been  called  ?";  ulr.  28.  to  vote  on  a  bond  issue  of  $50,000  for  con- 
structing a  water  system  and  electric  light  plant. 

Jackson,  Tenn.— The  City  Council  has  approved  the  sale  of 
S25  000  bonds  for  enlarging  and  improving  the   water  system. 

4-Kenton,  Tenn.— We  are  officially  advised  that  the  con- 
traTt  tf>  cofntruct  a  water  system  here  has  been  awarded  to  the 
WEST  TEVXESSEE  CONSTRUCTION  CO..  Memphis,  Tenn. 
Bids  we?e  opened  Mar.  11.  R.  C.  Huston  &  Co  Exchange  Bldg., 
Memphis,  are  Consult.  Engrs.     Noted  Feb.  27. 

Memnhls.  Tenn.— The  Water  Department  has  asked  an 
app?o"?atio'n  of  $500,000.  for  extending  water  mains  to  por- 
tions of  the  city  recently  built  up. 

Cincinnati,  Oliio— Bids  will  be  received  by  V.  T.  Price,  Dir. 
Pub  Ser  until  noon.  Mar.  25,  for  laying  c.-i.  water  mains, 
wUh  aDDurtenances.  in  Beekman  St.  Plans  and  specifications 
mav  be^obtarned  at  the  office  of  the  General  Superintendent 
of  "Water   Works.  „.    „,     .   ^      j 

Lakenood,  Ohio— Bids  will  be  received  by  J.  W  .  Christord, 
Dir  rub  Ser  until  noon.  Mar.  24,  tor  furnishing  and  laying 
water    mains  "in    Warren    Road    and    McKinley    Ave. 

Pleasant  City,  01iU>— Bids  will  probably  be  asked  some 
time  in  April  for  installing  a  water  system  here^  estimated  to 
cost  S 15  000  H.  L.  Maddock.  Newark.  Ohio,  is  Consult.  Engr. 
M    L.    Devine    is   Village   Clk.      Noted   Nov.   21. 

+Sandasky,  Ohio— We  are  offlcially  advised  that  the  con- 
tract to  furnish  the  necessary  meters  during  the  year  1913 
has  been  awarded  to  HENRY  "R.  WORTHINGTON,  115  Broad- 
wav  New  York,  at  $5.50  each  tor  %-in.  meters.  Bids  were 
opened  Mar.   5.      Noted   Feb.   27. 

Willonetabr,  Ohio— We  are  officially  advised  that  bids  tor 
constructing  a  1,000.000-gal.  water  purification  plant  here 
were  received  by  the  Board  of  Public  Affairs.  Feb  22  as  fol- 
lows: (1)  Filters,  basins,  building,  and  equipment;  (2)  cleai 
well-  (31  outside  piping:  (4)  total:  ALBERT  RUSSO  &  BRO.. 
Willoughb°"  Ohio,^l)  Iis,290:  ,(2)  $2712:  (3)  $9.40:  (4)  $21  942 
(awarded  contract);  B.  F.  Hewitt,  Jefferson,  Ohio,  '1)  |1T^500, 
(2)  $4200;  (3)  $1420:  (4)  $23,120:  Lanese  Co.,  Cleveland  Ohio, 
1  Il4:o00:  (2)  $6500;  (3)  $1637:  (4)  »22,337:  The  Pitt  Con- 
struction Co  (1)  $17,700:  (2)  $3800:  (3)  $2000;  (4)  $23,500: 
J  W.Dantorth  Co.,  Buffalo.  N.  Y..  (1)  $20,806:  (2)  $5988;  3 
$973;  (4)  $27,767;  Nicola  Bldg.  Co..  Pittsburgh,  Penn..  (1) 
123,210;  (2)  $4525;  (3)  $2215;  (4)  |29  950;  Gail-Wilson  Co  Inc 
Buffalo.  N.  Y.,  (1)  $29,091;  (2) .  $6740;  (3)  flSfS:  (4>  $37,386. 
Burgess  &  Long.  Columbus  Savings  &  Trust  Bldg.,  Columbus. 
Ohio,   are   Consult.    Engrs.      Noted  Jan.   16. 

Bvansvlile,  Ind. — Bids  will  be  received  by  the  Board  of 
Water  Works  Trustees  until  noon.  Apr.  14,  for  furnishing 
and  erecting  one  300-hp.  water-tube  boiler,  one  mechanical 
stoker  for  same,  and  three  mechanical  stokers,  to  be  in- 
stalled on  225-hp.  Sterling  boilers  now  in  place  at  the  pump- 
ing station.  Plans  are  on  file  at  the  office  of  the  Board. 
Henry  L.  Heilman   is  Secy. 

Fort  Wayne.  Ind. — Bids  are  being  received  for  furnishing 
300  tons  of  fi-in.  and  120  tons  of  12-in.  c.-i.  pipe  for  the  Water 
Department.     H.  W.   Becker  is  City  Engr. 

Jarkson,  Mick. — Tht  Water  Department  contemplates  the 
Installation   of  a  pump  estimated  to  cost  $20,000. 

♦  Milwaukee,  Wis. — Bids  will  be  received  by  the  Depart- 
ment of  Public  Works  until  10:30  a.m..  Apr.  24.  for  furnishing 
all  materials  and  doing  all  the  work  required  to  construct 
a  water-works  tunnel  12  ft.  in  diameter,  for  a  distance  of 
approximately    4000    ft.    out    into    and    under    Lake    Michigan, 


from  a  point  on  the  lake  shore  on  the  center  line  of  LInwood 
Ave.  extended;  one  lake  shaft.  Including  connections  and 
steel  cylinders;  one  short  shaft,  IncludlnK-  two  irate  wells  and 
all  connections,  and  approximately  150  cu.yd.  of  rock  excava- 
tion, according  to  plans  and  specllUatlons  on  file  at  the  oltle- 
of  the  Department  Fred  <i,  SImtnona  Is  Comr.  Pub.  Wks. 
Noted  Jan.  ».  For  additional  Information,  see  advertisement 
In  this  Issue. 

MuknonuKO.  Wis. — We  are  ofllcially  advised  that  all  bids 
received,  Feb.  24,  for  furnishing  about  130  tons  of  «-.  6-  and 
8-ln.  c.-l.  pipe,  2V4  tons  of  special  castings.  22  fire  hydrants 
and  10  gate  valves,  were  rejected  bv  the  Board  of  Trustees. 
Emll  Wanner  Is  Village  Clk.     Noted  Kb.  20. 

WlttenherK,  Wis. — The  village  Is  agitating  the  Installation 
of  municipal  water  and  sewer  systems.  Estimated  cost, 
$33,600. 

'♦Klinorth.  lown — Bids  will  be  reci-lvtd  by  J.  P.  Hamilton, 
Town  Clk..  until  Apr.  1,  for  constructing  a  complete  water 
system  here,  according  to  plans  anil  specifications  on  (lie  at 
the  office  of   the  Clerk.      Estimated   cost,   $1000.      .Noted   Mar.  6. 

Le.MarM,  lona — The  town  contemplates  purchasing  the 
water  svstem  and  electrk-llght  plant  of  the  LeMars  Water 
&  Light  Co.  An  election  has  been  called  for  Mar.  20,  to  vote 
on  the  proposition. 

+  >luscatlne,  Iowa — The  contract  to  construct  a  distribut- 
ing reservoir  between  Cook  St.  and  KIndler  Ave.  and  north  of 
Lucas  St.,  has  been  awarded-to  W.  E.  MIDDLETON,  Kansas 
City.  Mo.,  at  $18,381.  Bids  were  opened  by  the  Board  of 
Trustees,  Mar.   10.     Noted  Feb.  13. 

.\enton,  ioMa — Bids  will  be  received  by  E.  G.  Finch.  City 
Clk..  until  7:30  p.m..  Mar.  24,  for  laying  6500  lln.ft.  of  water 
pipe.      Pipe,   lead  and  jute  will  be  furnished  by  the  city. 

•f Minueanolls.  Minn. — We  are  offlcially  advised  that  the 
contract  to  furnish  16.000  ft.  of  50-ln.  steel  pipe  for  the  water 
system  has  been  awarded  to  the  EAST  JERSEY  PIPE  CO.. 
Paterson.  N.  J.,  at  $116,705,  for  lock-bar.  The  other  bids 
were:  Carroll-Porter  Co.,  $121,691.  for  riveted;  Treadwell 
Construction  Co..  $142,861,  for  riveted.  Bids  were  opened 
Feb.    24.      K.    E.    Alexander   is   Pur.    Agt.      Noted    Feb.    13. 

We  are  offlciallv  advised  that  bids  for  furnishing  valves 
were  received  bv  K.  E.  Alexander,  Pur.  Agent.  Mar.  3,  as  fol- 
lows: (a)  Four  54-in.,  (b)  five  48-in.,  (c)  one  42-ln.,  (d)  one 
34-in.,    (e)    one    30-in. ;    Roe-Stephens    Mfg.    Co.,    Detroit,    Mich.. 

(a)  $1450:  (b)  $1040:  (c)  $675;  (d)  $455;  (e)  $298;  J.  B. 
Clow  &  Sons.  Chicago.  111.,  (a)  $985:  (b)  $630;  (c)  $575;  (d) 
$420;    (e)    $270;    Rensselaer  Valve   Co.,   Troy,   N.    Y.,    (a)    $1248; 

(b)  $880:  (c)  $495;  (d)  $358:  (e)  $235;  Ludlow  Valve  Co.,  Chi- 
cago. 111.,  (a)  $1160:  (b)  $813;  (c)  578;  (d)  $412;  (e)  $287; 
Coffin  Valve  Co..  Boston.  Mass.,  (a>  $693;  (b)  $515:  (c)  $495; 
(d)  $380:  (e)  $243:  Pittsburgh  Valve  &  Foundry  Co..  Pitts- 
burgh. Penn..  (a)  $1025;  (b)  $880;  (c)  $750;  (d)  $490;  (e) 
$350.      Noted  Feb.   27. 

-A-Bassett,  Neh. — We  are  offlcially  advised  that  the  contract 
to  install  a  complete  water  system  and  electric-light  plant 
here  has  been  awarded  to  the  ALAMO  ENGINE  &  SUPPLY  CO., 
Omaha,  Neb.,  at  $12,565.  Bids  were  opened  by  W.  E.  Bucken- 
dorf,  Village   Clk.,   Feb.   17.      Noted  Feb.   13. 

Broken  Bow.  Neb. — Bids  will  be  received  by  R.  E.  Thomp- 
son, City  Clk.,  until  Mar.  25,  for  furnishing  and  installing  an 
internal-combustion  engine  of  35  hp.  capacity,  using  fuel  oil 
or  distillate,  a  triplex  power-driven  water  pump  of  500  gal. 
per  min.  capacity,  and  an  oil  storage  tank  of  13,000  gal. 
capacity. 

VVIsner,  Neb. — Bids  will  be  received  until  Mar.  24,  for  con- 
structing a  pumping  station  and  wells  for  the  water  system. 
Estimated  cost,  $7000.     C.  S.  Deily  is  City  Clk. 

Fort  Pierre,  S.  D. — The  Great  Plains  Irrigation  Association. 
Fort  Pierre,  contemplates  the  construction  of  an  irrigation 
pipe  line  from  the  mouth  of  the  Yellow'stone  River  in  North 
Dakota,  to  the  White  River  in  Lynan  County,  South  Dakota. 
G.  G.  Inman  is  Secy. 

+1  pton,  Wyo. — A  contract  to  construct  a  complete  munici- 
pal water  system  here  has  been  awarded  to  A.  C.  EVANS. 
Sheridan,    Wyo.,    at   approximately    $25,000. 

Cliariestou,  Mo.. — Frank  L.  Wilcox,  Consult.  Engr.,  St. 
Louis,  Mo.,  has  been  retained  to  make  an  appraisal  of  the 
private  water  system  and  to  prepare  plans  for  the  new  water 
and  sewer  systems  and  a  sewage  disposal  plant.  Estimated 
cost,  $85,000.     Noted  Feb.   6. 

Spur,  Tex. — Bonds  for  $25,000  have  been  voted  for  install- 
ing a  municipal  water  system.     Noted  Feb.  6. 

+Plioenix,  Ariz. — A  contract  has  been  awarded  to  the 
WOODRUFF  CONSTRUCTION  CO.  for  the  construction  of  a 
diversion  dam  across  the  Gila  River,  about  12  miles  north  of 
Florence,  and  a  distributing  system  to  irrigate  a  tract  of  land 
near  here  for  the  Mutual  Irrigation  Co.  A  storage  reservoir 
for  storing  storm  waters  will  also  be  built  near  Casa  Granda. 

Salt  Lake  City,  Utah — W.  H.  Korns,  Comr.  Water  Dept.,  is 
considering  a  plan  to  secure  water  from  the  Black  Caiion 
Springs.  The  plan  provides  for  123  miles  of  gravity  pipe  line 
from  the  springs  to  the  city,  and  a  reservoir,  «00x200x50  ft., 
capacitv  45.000.000  gal.,  approxiinate  elevation.  4800  ft.,  near 
Bear  River  and  the  Idaho-Utah  line.  The  cost  of  the  pipe 
line,  reservoir  and  land  rights,   is  estimated  at  $5,000,000. 

Friday  Harbor.  Wash. — Bonds  for  $14,000  have  been  voted 
for  the   installation  of  a  water  system  here.     Noted  Jan.   9. 

Oraak,  Wash. — We  are  officially  advised  that  bids  will  prob- 
ablv  be  asked  some  time  in  .\pril  for  installing  a  pump  and 
engine,  laving  mains  and  constructing  a  reservoir.  Esti- 
mated cost,  $8600.     S.  J.  Umbrite  is  Town  Clk.     Noted  Feb.  20. 

Lawndale,  Calif. — The  Lawndale  Land  &  Water  Co.  has 
made  application  to  the  State  Railroad  Commission  for  per- 
mission to  issue  $50,000  of  bonds  for  installing  a  water  sys- 
tem and  other  improvements  at  Lawndale.  Frank  A.  Lathrop. 
Higgins  Bldg..  Los  Angeles,  is  Consult.  Engr. 

Los  Aneeles,  Calif. — A.  L.  Sonderegger  Consult.  Engr.. 
Central  Bldg..  is  drajn'ing  plans^  for  a  purriping  plant _andjrri^ 
gation    syster 


Fairview    Farms    for    Bryan    &    Bradford. 


The  svstem  will  comprise  a  centrifugal  pump,  two  1,000.000- 
gal  reservoirs,  six  miles  of  riveted  steel  pipe  from  6  to  16 
in.  in  diameter,  and  a  35-ft.  standpipe. 
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+  San  Oleso,  Calif. — We  are  ofBclally  advised  that  contracts 
to  construct  a  water  system  for  the  San  Ysidro  Irrigation 
District,  have  been  a'n'arded  as  follows:  Pump  house,  four 
electric  induction  motors,  two  centrifugal  pumps,  to  the 
HAZZARD-GOULD  CO..  San  Diego;  22.000  ft.  2-  to  8-in.  steel 
pipe,  to  the  BAKER  IRON  WORKS,  Los  Angeles;  laying  pipe, 
to  M.  A.  DALLY,  San  Ysidro;  two  cement-lined  reservoirs  of 
li>6,000  and  204,000  gal.  capacity,  to  L.  E.  BLACK,  Chula  Vista. 
Bids  were  opened  Feb.  13.  Josiah  Peeton  is  Secy.  Noted 
Feb.  6.  .         ■ 

Ridgetonn,  Ont. — The  Town  Council  is  having  plans  _pre- 
pared  for  the  construction  of  a  water  system  here,  estimated 
to   cost  $7000.     D.  Cochrane   is  Clk. 

AVlndMor,  Ont. — Bids  will  be  received  by  the  Chairman 
of  the  Water  Commissioners  until  Mar.  25.  for  about  400  tons 
of  c.-i.  water  pipe,  6  in.  to  12  in.:  also  specials  consisting  of 
crosses,   tees  and  bends.     W.   A.  Hanrahan  is  Secy. 

Drnmmond^lle,  Qne. — Bids  will  be  received  by  the  Town 
Council   until   Apr.    1.   for  constructing   two  standpipes,   or-    - 


of 


300.000  gal.  capacity.     W.  A.  Moisan  is  Secy.-Treas. 

Saskntoon,  Sask. — Bids  will  be  received  by  F.  E.  Harrison. 
Mavor.  until  Apr.  15,  for  furnishing  one  motor  pumping 
engine  of  500  gal.  capacity,  and  one  motor  pumping  engine 
of  1000  gal.  capacity. 

-AEnperanza,  Mexico — The  construction  of  an  irrigation 
canal  near  Esperanza,  for  which  bids  were  to  be  opened  Apr. 

I,  has  been  indefinitely   postponed.     U   H.  Taylor  is  Ch.  Engr. 

!<  EWERS 

.Xmbemt,  .Ma»i>. — .\n  appropriation  of  $48,000  has  been  made 
for  installing  a  new  system  of  sewers  here.  W.  C.  Tannatt. 
Consult.  Engr..  Easthampton,  Mass.,  has  prepared  surveys 
and  preliminary  plans. 

BoMton.  MaHH. — The  City  Council.  Mai-.  15.  passed  to  a 
second  reading  a  loan  order  of  $400,000  for  sewer  work  in 
the  Charles    River    Basin.      L.    K.    Rourke   is   Comr.    Pub.    Wks. 

BoKton,  MaHH. — Bids  will  be  received  until  Mar.  28,  by  the 
Metropolitan  Water  and  Sewerage  Board  for  the  construc- 
tion of  a  24x36-in.  concrete  sewer  in  Winchester.  The  con- 
tract involves  3535  lin.ft.  of  pipe,  2050  cu.yrt.  concrete  masonry 
and  1800  cu.vd.  rock  excavation.  Frederick  D.  Smith.  Ash- 
burton    PI.,    is    Ch.    Engr. 

Franklin,  MasH. — J.  J.  Van  Valkenhurgh,  Consult.  Engr.. 
South  Framingham.  Mass.,  is  preparing  plans  for  the  instal- 
lation of  a  sewer  system  here.  Bids  will  probably  soon  be 
asked   for    this  work. 

Medford,  MaHH. — The  city  contemplates  a  bond  issue  of 
$75,000  for  improving  and  extending  the  sewer  system.  F.  R. 
Charnock  is  City  Engr. 

Sprinefleid,  MaHH. — The  city  plans  to  complete  its  sewer 
system  this  spring.  Estimated  cost,  $43,000.  F.  H.  Clark  is 
Comr.   Pub.   Wks. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  .Mfred  E.  Steers, 
Pres.  Boro.  of  Brooklyn,  until  11  a.m..  Mar.  26,  for  construct- 
ing sewage  purification  experimental  plant,  at  the  26th  u  ard 
sewage  disposal   works,   Hendrix  St.,    near  Vandalla  .Vve. 

Bids  win  be  received  by  Alfred  E.  Steers.  Pres.  Boro.  of 
Brooklyn,  until  10  a.m.,  Apr.  2,  for  constructing  sewers  in 
Hewes  St..  from  Wallabout  Canal  to  Classon  Ave.:  In  Classon 
.\ve.,  from  Hewes  St.  to  Park  Ave.,  and  in  Park  Ave.,  from 
Classon  Ave.  to  Skillman  St.:  for  constructing  sewers  in  Ver- 
non Ave.,  from  Marcy  Ave.  to  Tompkins  Ave.,  and  in  Tomp- 
kins Ave.,  from  Vernon  Ave.  to  Greene  Ave. 

BnlTaio,  >'.  V. — The  City  Council  has  ordered  the  construc- 
tion of  a  10-ln.  tile  sewer  in  Peacock  St.  Francis  G.  Ward 
Is   Comr.    Pub.   Wks. 

Falrport,  N.  Y. — We  are  offlcially  advised  that  bonds  for 
$40,000  were  voted  Mar.  11,  for  the  construction  of  inter- 
cepting sewers  and  a  sewage  disposal  plant,  according  to 
plans  prepared  by  Boerman  &  Fisher,  Consult.  Engrs..  Fair- 
port.     Noted  Mar.  6. 

Jobnntonn,  N.  Y. — Bids  for  constructing  sewers  in  l.,lttauer 
and  Water  Sts..  have  been  received  by  the  Common  Council 
as  follows:  A.  M.  Banker,  Johnstown.  $10,531;  Kellum  & 
Shaffer  Co..  Schenectady,  $11,183:  Thomas  R.  Crane,  Schenec- 
tady, $12,972. 

New  York,  N.  Y. — Bids  will  be  received  by  Maurice  E, 
Connolly.  Pres.  Boro.  of  Queens,  until  11  a.m..  Mar.  28.  for 
constructing    sewers. 

Bids  will  be  received  by  Cyrus  C.  .Miller,  Pres.  Boro.  The 
Bronx,    until    10:30   a.m..    Mar.    26.    for   constructing   sewers. 

Oanrico,  N.  Y. — According  to  press  reports,  bids  will  be 
received  until  Apr.  1,  for  constructing  sanitary  and  storm 
water  sewers.  Bonds  for  $200,000  were  recently  voted  for  this 
work.     Charles  H.  Snyder  is  City   Engr.     Noted  ,Ian.  30. 

MprInK  Valley.  \.  Y. — The  village  contemplates  an  appro- 
priation  of    $5000   for  making  a   survey  for  a  sewer  system. 

Auhuilon.  \.  J.— The  Borough  Council  has  authorized  the 
Borough  Clerk  to  advertise  for  bids  for  sewer  construction. 
The   proposed    sewer   system    Is   estimated    to    cost    $65,000. 

Hammonton,  N.  J.^The  Borough  Council  has  accepted  the 
report  of  the  Hewer  Commissioners  for  the  proposed  system. 
Estimated    cost.    $87,000. 

Kewark,  ^.  J. — We  are  officially  advised  that  bids  for  con- 
struction Se<'tlon  6  of  the  main  liitetcptlng  s.wer  were  re- 
ceived   by    the    Passaic   Vallev    Siw.rage    f'omnilHslonerH.    Mar. 

II,  as  follows:  Southerlv  portion:  Booth  *  Fllnn,  Ltd.,  Pitts- 
burgh. Penn..  $3r>7.fiOO;  fVfiara  *  Magulre.  inc..  Ni'Wark.  N.  J., 
$328,402;  Patrick  McMk'1,  PasHalc.  N.  .1.,  $314,100;  Dock  Con- 
tractor Co..  Iloboken.  N'.  ,F..  $300,640;  Oscar  Daniels  Co.,  New 
York,  N.  Y..  $2n2,300;  Mcf'aulev-.Manton  Co.,  Newark,  N.  .7.. 
$286,000;  Frawlev-Kiiufmiin  fontractlng  Co.,  Inc.,  New  York, 
$136,400;  northerly  siitlon:  Doiilon  Contracting  Co.,  Brooklyn, 
N.  Y„  $580,006;  Booth  *  Fllnn.  I, Id.,  PlttKburgh,  Penn..  $474,- 
r.OO;  Dock  Contractor  Co..  MoIm.U.ii.  N.  .1.,  $343,210;  Oscar 
Daniels  Co.,  New  York.  $340.0ini;  Frawley-Knufman  Contract- 
InjT  Co.,   Inc.,  New   York.   $1«3,«00,      Noted   Feb.  20. 


SeoanouH,  N.  J. — We  are  officially  advised  that  an  election 
has  been  called  for  Apr.  22.  to  vote  on  a  bond  issue  of  $29,000, 
for  the  installation  of  a  sewer  system.  Sebastian  Maulbeck 
is   Boro.   Engr.      Noted   Feb.   27. 

Ventnor.  >.  J. — W.  I.  Risley,  City  Engr.,  has  completed 
plans  for  the  construction  of  a  pumping  station  for  the  sewer 
system.     A  bond  issue  of  $75,000  is  now  pending  for  this  work. 

+BrldK;evilIe,  Penn, — We  are  ofBclally  advised  that  a  san- 
itary sewer  system  and  sewage-disposal  plant  are  being  in- 
stalled here  by  the  Flannery  Bolt  Co.,  according  to  plans  of 
Chester  &  Fleming,  Hydraulic  Engrs.,  Pittsburgh.  Penn.  The 
contract  has  been  awarded  to  PIHL  &  MILLER,  of  Pittsburgh. 

+  CarltBle.  Penn. — We  are  offlcially  advised  that  bids  for 
constructing  a  complete  water  system  here,  according  to  plans 
prepared  by  T.  Chalkley  Hatton,  Consult.  Engr.,  Wilmington, 
Del.,  were  received  by  the  Borough  Council.  Mar.  6.  as  follows: 
(a)  Sewage  disposal  plant;  (b)  outfall  sewer:  (c)  sewer  sys- 
tem and  drainage  conduit:  W.  H.  &  C.  F.  Thompson,  Law 
Bldg.,  Baltimore,  Md.,  (a)  $60,000:  (b)  $24,437;  (c)  $102,346; 
William  Horn  &  Co.,  New  York,  (a)  $45,450:  (b)  $19,366; 
Bennett  &  Randall.  Lebanon,  Penn.,  (b)  $14,849:  (c)  $107,428; 
J.  I.  DICK,  Scottdale.  Penn.,  (b)  $13,098  (awarded  contract); 
(C)  $124,000:  H.  C.  BROOKS,  Martinsburg,  W.  Va..  (b)  $19,101; 
(c)  $87,170  (awarded  contract);  G.  W.  Ensign.  Camp  Hill. 
Penn..  (a)  $49,600;  ( b)  $17,150;  Costa  &  Co.,  Orange,  N.  J.,  (c) 
$111,992:  S.  P.  ANGLE,  Hagerstown,  Md.,  (a)  $38,467  (awarded 
contract):  Lewis  Jacques,  Elisabeth,  N.  J.,  (b)  $17,819.  Mot«d 
Feb.  20. 

+  Philatlelphla.  Penn.. — We  are  offlcially  advised  that  the 
following  contracts  were  awarded  by  the  Board  of  Public 
^Vorks.  Mar.  4:  Reconstructing  old  sewers,  to  EMII..IO  PAS- 
CUZZI.  at  $25,000:  test  boring,  to  PHILIP  FLAGHOUSE,  at 
$1000.      Noted   Feb.  27. 

+  l>ittMlinrKli,  Penn. — Contracts  to  construct  sewers  in  va- 
rious streets  have  been  awarded  by  the  Department  of  Public 
Works,  as  follows:  M.  O'HERRON  CO..  Liberty  Ave..  $5431; 
Butler  St.,  $2986;  Pattern  St.,  $861;  Ridgway  St..  $1366:  Am- 
pere St.,  $685;  McClarren  St..  $649:  Wyman  Alley.  $4732; 
THOM.AS  CRONIN  CO..  Melvin  St.,  $5689;  W.  J.  PAYNE.  JR., 
&  CO.,  Liverpool  St..  $547.  Bids  were  opened  Mar.  7.  Noted 
Mar.    6. 

PottMtonn,  Penn O.  E.  Collins.  Consult.  Engr.,  Philadel- 
phia, has  been  retained  by  the  Town  Council  to  prepare  plans 
for  the  installation  of  a  sewer  system  and  a  sewage  disposal 
plant  here. 

Srrauton.  Penn. — Bids  will  be  received  by  WlUard 
Matthews.  Pres.  Scranton  Poor  District,  until  Apr.  1.  for  the 
construction  of  a  sewage  disposal  plant  at  Hillside  Home. 
Estimated  cost.  $15,000.     C.  R.  Acker  is   Secy. 

WllkeH-llarre.  Penn. — Bids  will  be  received  by  Fred  H. 
Gates,  City  Clk.,  until  noon.  Mar.  20,  for  constructing  sewers 
in  24  .streets.  For  plans  and  specifications  address  B.  K. 
Finch,    City    Engr. 

-A^Baltlmore.  Md. — Bids  will  be  received  by  the  Board  of 
.\wards  until  11  a.m.,  Apr.  2,  for  constructing  storm  water 
drains.  Contract  No.  26.  The  contract  involves:  3000  lin.ft. 
78x36-in.  to  54x36-in.  rectangular  masonry  drains;  11.200 
lin.ft.  48-  to  30-ln.  «ircular  masonry  drains;  365  lin.ft.  30-  to 
20-ln.  c.-i.  pipe  drains:  26,500  lin.ft.  24-  to  12-in.  terra  cotta 
pipe  drains;  10.300  lin.ft.  18-  to  12-in.  inlet  connections;  215 
manholes;  420  inlets.  Calvin  W.  Hendrick  is  Ch.  Engr.  Sew- 
erage  Comn. 

<'harleHton,  W.  Va. — Bids  will  be  received  by  the  Board  of 
Affairs,  until  Mar.  24,  for  constructing  sewers  In  various 
streets.  Profiles  and  specifications  are  on  file  at  the  office 
of  J.  S.  Ross.  City  Recdr. 

MeColl.  S.  r. — .\n  election  has  been  called  for  Mar.  31, 
to  vote  on  a  bond  issue  of  $20,000,  for  the  installation  of  a 
sewer  system. 

Dublin.  «a The  town  contemplates  a  bond  issue  of  $10,000 

for    sewer    construction. 

A-I'aurel.   .MIhh. — See   Item    under   Water   Supply — Irrigation. 

\eM-  OrleanM.  I..n. — According  to  press  reports,  bids  will  be 
received  by  the  .Sewerage  and  ^Vater  Board  until  3  p.m.,  Apr. 
18.  for  furnishing  and  delivering  one  150-hp.  motor  to  De 
known  as  Contract  54  D.      F.  S.  Shields   Is  Secy. 

+('olumhUH.  Oblo — We  are  offlcially  advised  that  contracts 
for  constructing  sewers  were  awarded  by  S.  A.  Kinnear,  Dlr. 
Pub.  Ser.,  Mar.  11,  as  follows:  To  J.  C.  BEASI,EY,  649  South 
22d  St..  Grogan  main  trunk  sewer  No.  1.  at  $94,440;  to  1.  O. 
JONES.  707  Grove  St..  Broad  St.,  at  $5330;  Arcadia  St.,  $2671; 
Neff  .\ve..  $494;  West  Side  storm  sewer,  $1696;  to  J.  F.  RYER- 
SON.  Miller  St..  $2236,  CllntonvlUe  Sewer  No.  2,  $36,837.  Noted 
Mar.  6. 

Fort  Wayne.  In<l.— We  are  offlcially  advised  that  the  con- 
tract to  construct  sewers  here  was  not  awarded  Feb.  27. 
The  contract  will  probably  be  rvadvertlsed.  The  proposed 
construction  Is  divided  into  two  contracts.  Main  .'Jewer  No.  31, 
estimated  to  cost  $24,400,  and  Main  Sewer  No.  32,  estimated 
to  cost  $32,300.  W.  W.  Chaffln  Is  Asst.  City  Engr.  Noted 
Feb.   20. 

VIneenneH.  Inil We  are  officially  advised  that  the  propo- 
sition   to  lonstruct    thi miles  of  storm  sewer   here   has   been 

defealiil.     C.  L.  V.  Tucker  Is  City  Clk.     Noted  Feb.  27. 

Flint.  .MIeb. — We  are  officially  advised  that  un  election  ha« 
been  called  for  Mar.  20,  to  vote  on  a  bond  Issue  of  $300,000 
for  constructing  sewers  and  pavements,  and  purchasing  parks, 
D.  E.  Newcombe  Is  City  Clk. 

+  lronwooil.  MIeh. — A  contrnci  to  construct  7000  lin.ft.  of 
18-ln.  tile  sewer  In  Lake  St.,  has  been  awarded  to  MEKGAN 
»  RflSH.  Tronwood,  at  $13,557.  The  other  bids  were:  Oxnam 
&    Sutherland.    $14,106;    Owens    &    Nluewenkamp,    $15,229. 

Marquette.  MIeh*— -We  are  officially  advised  that  bids  will 
be  received  iinlll  Mar.  20.  for  constructing  9500  ft.  12-  to  30-ln. 
pipe  Hewers.  Estimated  cost.  $50,000.  C?harlos  Cuminlngs  Is 
City  Engr.     Noted  Mnr.  6. 

I'nion  City.  Mleh. — We  nro  officlnlly  advised  that  the 
proposition  to  Issue  $30,000  bonds  for  the  Installation  of  a 
sewer  HVHlem  here  was  defeated  at  the  bond  elect  |i>ii  M/ir. 
10.     W.  C.   Henderson   Is  Mayor.     Noted   Feb.   27. 
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CliloaKO,  III. —  Hi(]s  will  be  ri'crl  vcd  hy  I  Mi'  Di'piiitnxiit  nl 
I'uhllc  Works  until  11  ii.m..  Msir.  S2,  fni-  ruinlslilriK  iiloiil 
ir.jKMi  pl.'cca  <if  •1-ln..  SOO  pieces  of  6-ln..  sun  plc-ts  of  !l-ln.  mid 
liKi  pieces  of  12-ln.  sewei-  pipe.     1...    10,   McCinih   Ih  Comr. 

Kouii  )lu  liiie.  Win. — The  Common  Coiiiicll  has  approved  the 
plans  iind  s|ieclflcatlons  for  the  new  sewer  system  and  sew- 
HKc-dlsposal  plant  for  the  West  Slije.  Esllmateil  coat.  »B8.- 
UOO.     J.   T.    Hot)cnaee  Is   City   Clk.      Noted    Pet),    an.  ,,  . 

WKti-nlUTK.  Win.— Sec  Item  under  Water  Supply— Irrlpra- 
tloh.  J;i' 

C'nrroll,  lima — Bids  will  be  received  l>v  .1.  .\.  Douprherty, 
t'ltv  Clk..  until  8  p.m..  Mar.  31.  for  con.struclini,'  seWer.s  as 
follows:  15.090  ft.  of  8-ln.  sewers;  3230  ft.  of  6-in.  sub-drains; 
25  manholes;  12  combined  manholes  and  tlush  tanks:  six 
lampholes.  Plans,  specUlcatlons  and  blanks  are  on  file  at 
of  the  City  Clerk,  and  may  be  obtained  at  that  olllce. 
,     Noted    Feb.    13. 
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liIdH   will    be    received    until    .Vlar.   24    by   the 
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Hansscn    Is   City    KnKr. 


+TuliMlo.  iomi — We  are  officially  advised  that  the  contract 
to  construct  a  sewage  disposal  plant  and  an  outlet  sewer 
here  has  been  awarded  to  A.  W.  MKHHICK,  Boone,  Iowa,  at 
$ti442.  The  other  bids  were:  Capital  City  Contracting  Co., 
SS429;  Wenkhank  Contracting  Co.,  ifGSTS;  W.  1).  Yeag-er, 
$7597;  George  W.  Hass  Engineering  &  Contracting  Co..  S8550; 
Ues  Moines  Enginering  &  Contracting  Co.,  $7970;  C.  W.  Ennia. 
$ti700;  M.  T.  Schuzi  &  Sons.  $6689;  Wood  &  Welghton.  $7616. 
Noted     Feb.    27. 


ChnrleKton.  M«. — See  item  under  Water  Supply — Irrigation. 

+RlchinoniI,  Mo. — We  are  offlcially  advised  that  the  con- 
ract  to  construct  a  sewer  svstem  and  a  septic  tank  here  has 
been  awarded  to  the  I.ANNDER  CONSTKl'CTU  )N  CO..  3821 
Bell  St.,  Kansas  City.  Mo.,  at  $12,199.  The  other  bids  were: 
E.  M.  Ebv.  Wichita.  Kan..  $12,773;  Brown  &  Nichols.  Caney. 
Kan..  $H.'927;  Bell  &  Hudson,  Poplar  Bluff,  Mo..  $13,720;  Bash 
&  Gray.  Joplin,   Mo.,   $13,518.      Noted    Feb.   27. 

St.  I.onlH.  3Io. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Improvements  until  noon.  Mar.  25,  for  constructing  the 
Rocky  Branch  Joint  District  Sewer  in  Rocky  Branch  Joint 
Sewer  District.  Plans,  specifications  and  form  of  contract 
may   be   obtained   at   the  office   of  the  Board. 

Salt  L,nke  City,  Itnh — Bids  will  be  received  by  Noble  War- 
ren, City  Recdr,.  until  10  a.m..  Alar.  25,  for  the  construc- 
tion   of  "sewer    extension    No.    321. 

North  Yakima,  Wash. — The  special  election  which  was  to 
be  held  Mar.  20,  to  vote  on  a  bond  issue  of  $260,000  for  con- 
structing about  eight  miles  of  trunk  sewers,  has  been  post- 
poned. The  date  when  another  election  will  be  held  has  not 
been  determined.      N.  A.   Oilman  is  City    Engr.      Noted   Feb.   20. 

FoTtlauil.  Ore. — The  City  Council  will  soon  receive  new 
bids  for  the  construction  of  the  Bast  Gilsan  St.  extension  of 
the  East  Stark  St.  sewer.  Thomas  Hurlburt  is  City  Engr. 
Noted  Jan.  16. 

Calfax,  Calif. — We  are  offlcially  advised  that  bids  will  be 
received  by  the  Board  of  Trustees  until  S  p.m..  Mar.  25,  for 
the  construction  of  a  sewer  system.  Estimated  cost.  $13,000. 
Plans  are  on  file  at  the  office  of  U.  S.  Marshal,  Engr.,  Forum 
Bldg..   Sacramento. 

+  Kl!ilnorp,  Calif. — The  contract  for  the  construction  of  a 
sewer  system  in  Elsinore  has  been  awarded  to  the  WEST- 
LAKE  CONSTRUCTION  CO..  Byrne  Bldg..  Los  Angeles,  at 
$18,053.  Bids  were  received  bv  the  Board  of  Trustees,  Feb. 
24.     Noted    Feb.    20. 

Fullerton,  Cailf. — All  bids  received  by  the  Board  of 
Trustees  for  the  construction  of  a  sewer  system  have  been 
rejected.      New    bids   will    be   asked. 

Lodl,  Calif. — Bids  will  soon  be  received  by  the  City  Trus- 
tees for  furnishing  11.300  ft.  of  pipe  and  350  Ys  for  the  ex- 
tension   of   the  sewer   and    water   system. 

+Los  .tneelex,  Calif. — The  following  bids  were  received  for 
the  construction  of  a  sewer  in  Idell  St.  from  San  Fernando  to 
Cvpress  St.:  JOHN  RADICH  (awarded  contract).  $45,990;  J. 
Mohan.  $46,356;  Pekich  &  Ukropins,  $47,839;  R.  N.  Nlkcevich, 
$48,760;  Mlagenovich  &  Gillespie.  $48,974;  W.  D.  Newell 
Plumbing  Co..  $51,467;  S.  M.  Kerns.  $53,000;  Nichols  &  Tom- 
ich,  $53,500:  John  Gristich.  $53,500;  J.  C.  Wykojevich.  $56,300; 
W.    N.    Hendricks,    $56,600:    John    Balch,    $59,987. 

♦The  following  bids  were  received  for  the  construction 
of  a  sewer  in  Marengo  St.  from  Stf.te  to  Soto  St.:  NICHOLS 
&  TOMICH  (awarded  contract).  $8500;  Mlagenovich  &  Gilles- 
pie, $8900;  John  Radich.  $8990;  Sam  Kruly.  $9685;  W.  N.  Hen- 
dricks,   $10,600. 

boM  Katos,  Calif. — Preliminary  plans  have  been  prepared 
by  F.  A.  Nikirk.  City  Engr.,  for  the  construction  of  a  sewer 
system  in  Los  Gatos.  Bonds  have  been  voted  for  the  pur- 
pose. 

ViHalla.  Calif, — The  city  contemplates  spending  $19,000  for 
extensions   to    its   sewer   system.      Approximate    quantities    are 
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Munhali,  P#iin. — Bids  will  be  received  until  Mar.  25.  by  H. 
1.  .M.i^lay.  Boro.  Secy.,  for  constructing  the  foundations,  build- 
iiiKw.  lining  kilns,  furnaces  and  appurtenant  work  required 
fill-  the  completion  of  the  garbage  disposal  plant.  The  work 
includes  everything  except  the  furnishing  of  two  rotary  kilns, 
driving  machinery  and  stacks  and  the  erection  of  stacks  as 
the  contract  for  this  work   has   been   let. 

Keadinc  Penn. — The  citv  is  considering  the  erection  of  a 
gr.rbage    incinerating   plant.      Estimated    cost,    $21,000. 

WaHhIueton,  Prna. — The  bid  submitted  by  W.  K.  Herbert 
for  the  construction  of  a  20-ton  garbage  disposal  plant  has 
been  recommended  for  acceptance.     The  bid  was  $10,000. 

•  KanHOM  City.  Mo. — Bids  were  received.  Mar.  11.  by  the 
^'ty.  for  the  construction  of  a  garbage  and  refuse  incinerator. 
The  lin'-cst  hid.  it  is  reported,  was  submitted  by  Lewis  & 
Fitch,  n.   Chicago.  111.,  at  $41,985. 


Coniml.s.stiiniT  of  Public  Works  for  conkitructlon  of  attphall 
pavement  oh  L'tilon  Park  St.  froifi'  WiiHhlnKtun  St.  to  Har- 
rl«on   Avi'.      L.    K.    Kourke    is   Comr. 

SoutbhrltlKe,  MaNM. — The  Hoard  of  Selectmen  has  voted  to 
pave  .Main  .St.  with  wood  block  at  an  emlmated  coHt  of  $20,000. 
Work  will  be  begun  as  soon  aH  weather  permits.  Charles 
Proulx   Ih  Chn.  ^  ^  ^ 

SurliiKHelil.  MaMH,^ — Plans  have  been  pruilur'ei],  for  about 
one-Tialf  mile  of  wood  block  paving  on  North  Main  St.  P.  H. 
Clark  Is  Stri'et  Comr. 

WorreMler,  MaKx. —  Bids  will  bi.  reclved  until  11  a.m..  Mar. 
25,  by  th.-  M.iyor  for  furnl.shlng  curb.stoiie  and  block  pavInK- 
The  approximate  f|iiaiilllleH  an-:  20.000  lln.ft.  straight  curD- 
Ing.  250  small  circular  eorinrs.  2-ft.  radius,  and  750.000  pav- 
ing  blocks.      A.    T.    RhodeH    is   Street   Comr. 

WallliiKforil,  <'onn.  — Bids  will  be  received  until  5  p.m. 
-\pr.  8.  by  the  Warden  and  t^ourl  of  Burgesses  for  construc- 
tion of  about  15,510  sq.yd.  pavement.  Bids  will  be  considered 
on  various  kinds  of  standard  materials.  John  E.  Martin  Is 
Warden.      Wm.   A.   McKi'nzie   is  Boro.    Engr. 

Ilrooklyu,  !V,  V — Bids  will  be  received  until  11  a.m.. 
Mar.  26.  by  the  President  of  the  Borough  of  Brooklyn. 
Borough  Hall,  for  various  Improvements  on  Barrett,  X5th. 
Dupont,  East  Second.  East  Third.  Forrest.  Junius,  Pilling, 
Sullivan,  West,  West  30th,  White,  45th,  71st,  80th,  82nd  and 
S3rd  Sts..  Ave.  C.  Coney  Island  .\ve..  East  .Vew  York  Ave., 
Montauk  Ave.,  Oakland  Place,  Sunnyside,  Thatford,  Williams, 
12th,  Belmont,  Sutter,  l«th  and  New  York  Aves.;  also  for 
grading  certain  lots  In  the  Boro..  and  for  furnishing  and  de- 
livering 30.000  Medina  sandstone  blocks.  Alfred  E.  Steers  Is 
Pres. 

Hutfalu,  N.  Y. — The  City  Council  has  authorized  the  Com- 
missioner of  Public  Works  to  advertise  for  bids  for  paving 
Dunstan  Avi^.  and  repavlng  Spring  St.  with  asphalt.  Francis 
(5.   Ward  is  Comr. 

+Look|iorl,  M.  Y.^ — We  are  offlcially  advised  that  the  Com- 
mon Council  awarded  a  contract  to  C.  N.  STAINTHORPE  & 
CO..  Lockport;  at  $10,634  for  paving  La  Grange  St.  with 
brick.  Julius  F.  Frehsee  is  City  Engr.  Schuvler  Heattie  Is 
City    Clk.      Noted    Mar.    13. 

+  IVew  York,  IV.  Y. — We  are  offlcially  advised  that  the  Presi- 
dent of  the  Borough  of  Manhattan  has  awarded  contracts  for 
paving  various  streets,  with  sheet  asphalt,  as  follows:  To  the 
CLEVELAND  TRINIDAD  PAVING  CO.,  at  $9511,  for  paving 
40th  St.,  from  Park  Ave.  to  Fifth  Ave.;  at  $44,892,  for  paving 
44th  St.,  from  Sixth  Ave.  to  llth  Ave:  to  DAYTON  HEDGES, 
1451  Broadway,  at  $20.1 49,  for  paving  47th  St.,  from  Eighth 
to  llth  Aves.;  at  $lli.iis7.  r..i-  paving  53d  St.,  from  Park  Ave. 
to  Sixth  Ave.;  at  $m;i;(;.  h.r  paving  54th  St..  from  Ninth  to 
Tenth  Aves.;  at  .t  1  :!,n:;i;,  i.ii  i.aving  109th  St..  from  First  Ave. 
to  Third  Ave.;  to  th.-  K.V.STKRN  PAVING  CO.,  at  $18,451.  for 
paving  53d  St.,  from  Ninth  Ave.  to  llth  Ave.;  at  $58,923.  for 
paving  Henry  St..  from  Grand  to  Oliver  Sts..  and  Oliver  St., 
from  Madison  St.  to  Chatham  Square;  at  $6147.  for  paving 
First  Ave.,  from  70th  to  71st  Sts.;  at  $7835.  for  paving  Eighth 
St.,  from  Avenue  C  to  Avenue  B:  at  $22,214,  for  paving  12th 
St.,  from  Avenue  B  to  Second  Ave.:  at  $16,175.  for  paving  29th 
St.,  from  First  Ave.  to  Third  Ave.;  at  $9564,  for  paving  35th 
St.,  from  Ninth  to  Tenth  Aves.;  at  $17,150,  for  paving  40th 
St.,  from  Sixth  Ave.  to  Eighth  Ave.  Bids  were  received  on 
Mar.  6.      George   McAneny  is   Pres.      Noted   Feb.   27. 

New  Y'ork,  X.  Y.  (Boro.  of  Queens — Bids  will  be  received 
until  11  a.m..  Mar.  24,  by  the  President  of  the  Borough  of 
Queens,  Borough  Hall  Fifth  St.  and  Jackson  Ave..  Long 
Island  City,  for  repairing  sheet  asphalt  and  all  work  in- 
cidental thereto  in  the  First  and  Third  Wards  of  the  Boro.. 
also  for  the  same  work  in  the  Second  and  Fourth  Wards 
of   the    Boro.      Maurice    E.    Connolly    is    Pres. 

Rochester.  N.  Y — The  Board  of  Contract  and  Supplv  has 
directed  the  City  Clerk  to  advertise  for  bids  for  repairing 
asphalt  pavements  during  1913.  The  approximate  amount  is 
50.000    sq.yd.      Thomas   Dransfield    is   City   Clk. 

+Syracuse,  N.  \' — A  contract  has  been  awarded  bv  the 
Board  of  Contract  and  Supply  to  GUY  B.  DICKINSON,  "Svra- 
cuse,  at  about  $40,000,  for  paving  Hawley  Ave.  George  J. 
Metz  is  City  Clk. 

!Vemark,  N.  J — The  Board  of  Public  Works  has  decided  to 
pave  Broad  St..  from  Belleville  Ave.  to  Poinier  St..  with  wood 
block.  The  City  Engineer  has  been  instructed  to  prepare 
plans  and  estimates  so  that  bids  mav  be  asked.  Morris  R. 
Sherrerd   is    City   Engr. 

+  Pompton  Lakes,  N.  J. — We  are  officially  advised  that  the 
Mayor  and  Borough  Council  have  awarded  a  contract  to 
CHARLES  ALBERG,  Paterson,  N.  J.,  at  10?4c.  per  sq.ft.  for 
construction  of  sidewalks  on  various  streets,  and  35c  per 
cu.yd.  for  grading  and  filling.  There  were  30  bidders  ranging 
from  10%  to  ISftc.  per  sq.ft.  for  concrete.  J.  B.  Jackson  is 
City    Engr.      Noted    Feb.    27. 

Woodbridiee.  N.  J. — With  the  sanction  of  the  Governor  and 
State  Road  Commissioner,  the  Board  of  Freeholders  has  taken 
over  the  road  between  Rahway  Ave.,  Roosevelt,  and  Presby- 
terian Church.  Woodbridge,  as  a  Middlesex  County  road. 
State  aid  will  be  obtained  in  rebuilding  the  road  which  will 
be  of  asphalt  and  concrete:  County  Engineer  Alvin  B  Fox 
Perth  Amboy.  has  been  instructed  to  arrange  for  the  prelim- 
inary work  in  connection  with  reconstruction. 

-fEast  MoKeesport.  Penn — A  contract  has  been  awarded 
by  the  Borough  Council  to  JAMES  TOPLET  &  CO  at  $102  - 
285  for  various  improvements  in  sections  of  Broadway  Fifth 
and  Punta  Gorda  Aves..  Woodmont  and  Josephine  Sts"  There 
were  five  other  bidders.  E.  P.  Churchfield  is  Boro  Secv 
Noted   Feb.    27. 

+  E:rie,  Penn. — Contracts  have  been  awarded  bv  the  Citv 
Council  to  DOYLE  BROS,  for  repaying  Ninth  St.  "from  State 
to  German  at  $1.25  per  sq.yd.  and  at  90c.  per  sq.vd  for  pav- 
ing Cedar  and  Vine  Sts..  from  Seventh  to  Eighth  Sts  Maver 
Bros,  bid  $2.10  for  the  Ninth  St.  paving.  Mayer 
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+Phlladelphla,  I^enn. — A  contract  has  been  awarded  by  the 
Department  of  Public  Works.  Bureau  of  Highways  to  the 
McXICHOL  PAVIXG  &  COXSTRUCTION  CO..  Philadelphia,  at 
$1  317  S4d  for  completion  of  the  Northeast  Blvd.  from  Second 
to'  Rhawn  Sts.  The  Hassam  Paving  Co..  Boston,  Mass.,  bid 
$1,570,649.      M.    L.    Cooke    is    Dir.      Noted    Feb.    6. 

+PittKl>DrtKh,  Penn. — Contracts  for  street  improvements 
have  been  awarded  as  follows  by  the  Department  of  Public 
Works-  Craig-head  St.  to  the  THOMAS  CRONIX  CO.  at  $13.- 
170;  to  BOOTH  &  FLIXN,  LTD..  at  $39,861  for  portions  of 
Water      Hoeveler.     Devonshire,     and     Tuscarora     Sts.,     to     the 

F.  O'HERROX  CO.  at  $39,483.  for  portions- of  Dyer,  lianertry, 
Shelbv.  Marv  and  Rockledge  Sts.  and  Grandview  Ave.,  to 
NEELAX  &   DALY  at  $4814  for  improving  Merritt  St.    Joseph 

G.  -Armstrong   is    Dir.      Noted    Mar.    6. 

W'ashin^on.  D.  C. — See  item  under  Federal  Government 
Work:  Grading,  Washington,  D.  C. 

WarcTosH.  (in. — Bids  will  be  received  until  7:30  p.m.  Apr. 
1  bv  the  Mayor  and  City  Council  for  about  20,000  sq.yd. 
pavement  on  various  streets.  Bids  will  be  accepted  on 
brick,  wood  block,  asphalt  block,  bitulithic  and  sheet  asphalt 
pavement.      B.   H.   Klyce   is  City   Engr. 

Tampa.  Fla.^The  Board  of  Public  Works  has  authorized 
the  Citv  Clerk  to  advertise  for  bids  for  construction  of  about 
200,000  "sq.yd.  brick  pavement  and  10  miles  of  granite  curb.  W. 
A.   Johnson    is  City  Clk. 

Birmlnebam,  .*la. — The  Citv  Commission  has  decided  to 
pave  24th  St.  from  Eighth  to  12th  Aves.  and  12th  Ave.  from 
24th  to  32d  Sts.  at  once,  and  bids  will  be  asked  as  soon  as 
plans  can   be  prepared.      Walter  J.   Kirkpatrick  is  City  Engr. 

Ne«-  Orleans,  -La. — We  are  officially  advised  that  plans  and 
specifications  for  paving  Notre  Dame  St.,  from  Fulton  to  Front 
Sts.,  are  now  in  the  hands  of  the  Commission  Council  for  ap- 
proval, and  bids  will  probably  be  asked  within  two  weeks. 
Thomas  L.   Willis  is  .\sst.  City  Engr.      Noted  Mar.  6 

Shreveporl,  L.a. — We  are  officially  advised  that  bids  will 
be  received  until  noon.  .\pr.  10.  by  the  Police  Jury  of  Caddo 
Parish  for  grading  and  surfacing  with  gravel  or  macadam,  20 
miles  of  highway.  The  estimated  cost  is  $120,000.  T.  J. 
Bullen  is  Parish  Engr.     Noted  Feb.   20. 

+Maoan,  Mind. — We  are  officially  advised  that  a  contract 
has  been  awarded  bv  the  Commissioners  of  Noxubee  County 
to  the  HE.A,LET  CONSTRUCTION  CO.,  Meridian,  Miss.,  for 
construction  of  about  13  miles  of  gravel  road  in  Dist.  No.  5. 
John  A.   Tyson  is  Clk.   of  the  Bd.     Noted   Feb.   20. 

+I.oulHvllle.  Ky. — We  are  officially  advised  that  the  Board 
of  Public  Works  has  awarded  a  contract  to  the  LOUISVILLE 
ASPH.\LT  CO.  at  $7648  for  furnishing  and  laying  2575  sq.yd. 
3Vi-in.  16-lb.  blocks  on  Main  St.  between  Fourth  and  Fifth 
Sts.  The  Bickel  .\sphalt  Paving  Co.  bid  $7816.  D.  R.  Lyman 
is  Ch.   Engr.     Noted  Mar.   6. 

CiDclnnatI,  Ohlo^ — Bids  will  be  received  until  noon,  Apr.  4 
by  the  Board  of  Commissioners  of  Hamilton  County  for  im- 
provement of  the  North  Bend  Road  from  Hamilton  Pike  to 
Carthage.  Springfield  and  Millercreek  Townships.  Albert 
Reinhardt   is  Clk. 

Bids  will  be  received  until  noon.  Mar.  25  bj-  the  Director  of 
Public  Service  for  improvement  of  Knox  St.  from  Thompson 
Ave.  to  Saturn  St.  and  Yonkers  Ave.  from  Beekman  St.  to 
Moosewood  Ave.     V.  T.  Price  is  Dir.     M.  J.  Kcefe  is  Clk. 

Bids  will  be  received  until  noon.  Mar.  27,  by  the  Board  of 
Park  Commissioners  for  grading  Section  5  of  the  Bloody  Run 
Parkway,     approximately    16,500    cu.yd.       Wm.     Hodginson     is 

The  County  Commissioners  have  decided  to  improve  the 
River  Road  from  Blue  Rock  Pike  to  the  Colerain  Pike  at  an 
estimated   cost   of   $26,880. 

Clrveland,  Ohio — Bids  will  be  received  until  10  a.m..  Mar. 
25.  by  the  Commissioners  of  Cuyahoga  County  for  grading 
and  paving  with  brick  the  No.  3  Improvement  Richmond 
Road,  Euclid  Township,  Cuyahoga  County  for  a  distance  of 
1.33  miles  at  an  estimated  cost  of  $33,982,  James  R.  Marker 
is  State   Comr. 
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ColumbuM,  Ohio — Bids  will  be 
by   the   State    Highway   Commissioner,    for    the 


of 


Ashiand-New  London  Road,  Ruggles  Township,  Ashland 
County,  at  an  estimated  cost  of  $33,075;  for  grading  and  pav- 
ing with  waterbound  macadam  and  l>ltumlnated  concrete  1.8 
miles  of  the  Columbus  Extension  Road.  Hilllar  and  Mllford 
Townships,  Knox  County,  at  an  estimated  cost  of  $19,286;  for 
grading  5.62  mil<-s  of  the  Lake  Shore  Road,  Black  River  and 
Brownhelm  Townships.  Lorain  County,  at  an  estimated  cost  of 
$9380;  for  grading  3.33  miles  of  the  Plttsfleld- Wellington 
Road,  Wellington  and  Plttsfleld  Townships,  Lorain  County, 
at  an  estimated   cost   of  $7954.      James   R.   Marker   Is  Comr. 

rolambuii,  Oblfi — Bids  will  be  received  until  noon,  Apr.  1, 
by  the  Director  of  Public  Service  for  various  Improvements 
In  th«-  following  streets:  Bruck,  Esper.  Mound,  Sixth  and 
Tallmadge  Sis.,  Davis,  Eureka.  Indlanola,  %Vri-xham  and 
Wheatland  Aves..  and  sii'tions  i>t  three  alleys.  S.  A.  Klnnear 
IH  Dir.      Paul   B,    Kemper  is  Clk. 

+C'oiiboc«»n,  Ohl«i — The  Board  of  Control  has  awarded  a 
contract  for  paving  North  KIghth  St.  with  Metropolitan  brick 
to  T  J.  NORMAN  &  SONS  at  $7fiS0.  Other  bids  were:  John 
Hall  $8012,  George  J.  Bock  &  Sons^  $8178,  Henderson  Bros., 
$7996  George  S.  Caton  Is  Dir.  of  Pub.  Service.  Noted  Feb. 
20 

l.akrnood.  Ohio — DldK  will  bo  received  until  noon.  Mar. 
21.  by  the  Director  of  Public  Service,  for  grading,  draining. 
I'Urlilng  and  paving  with  brick,  sections  of  Gladys  and  Marlow 
Aves.,  West  Cllflon  Road'  and  Robin  St.  J.  W.  Chrlsford  Is 
Dir. 

+NlirH.  Ohio — The  Hoard  of  Control  has  awarded  contracts 
for  street  Impri.v.m-nlH  as  follows:  To  MARTIN  P.  CON- 
NELLY &  S'iN.  Yonngstown,  Ohiti.  at  $26,219  for  Beaver  and 
Cedar  Sts.;  to  M.-DEUMoTT  *  llANNON,  at  $39,952  for 
Church,  Chestnut  and  Mechanb-  .Sis.  J,  E.  Tregaskls  Is  Clk. 
Noted    Feb.    13 

Indiana — Bids  for  road  Improvemints  In  Inillana  will  be 
received    as    follows: 


Apr.  S,  at  Kokomo,  by  Commissioners  of  Howard  County, 
for  construction  of  a  stone  road  in  ,^Jackson  Township,  and 
three  gravel   roads   in   Center  Township.      E.   B.   Swift  is  Audr. 

Apr.  S,  at  Wabash,  by  Commissioners  of  Wabash  County, 
for  construction  of  a  road  in  Noble  Township.  D.  Showalter 
is    .\udr. 

Apr.  S,  at  Bloomfield.  by  Commissioners  of  Greene  County, 
for  construction  of  a  macadam  road  in  Stockton  Township. 
Caswell  H.  Jennings  is  Audr. 

Apr.  S,  at  Corydon,  by  Commissioners  of  Harrison  County,  ' 
for  construction  "of  a  road  in  Taylor  Township.  J.  L.  O'Ban- 
non  is  Audr. 

Apr.  S,  at  Bloomington,  by  Commissioners  of  Monroe  Coun- 
ty, for  construction  of  a  road  in  Bloomington  Township.  W.  P. 
Klnser   is   Audr. 

Apr.  S,  at  Winchester,  by  Commissioners  of  Randolph 
County,  for  a  road  in  White  River  Township.  Henry  F.  Wood 
is  Audr. 

.\pr.  9,  at  Muncie,  by  Commissioners  of  Delaware  County, 
for   a    road    In    Harrison    Township.      F.    M.    Williams    is    Audr. 

Apr.  10,  at  Peru,  bv  Commissioners  of  Miami  County,  for 
otie  road  in  Butler  Township,  two  in  Pipe  Creek  Township, 
and  two  in   Peru  Township.      Frank  H.  McBlheny  is  Audr. 

Greensbors,  Ind. — The  City  Commissioners  have  prepared 
various  plans  to  improve  Broadway  and  keep  within  the 
available  funds.  Plan  A  provides  for  one  block  of  vitrified 
brick  paving  and  the  remainder  of  bituminous  macadam  at 
an  estimated  cost  of  $31,349.  Plan  B  calls  for  all  bituminous 
macadam  at  $2S,SS7.  Plan  C  is  to  resurfacing  the  street  at 
$25,922.  Plan  D  is  for  resurfacing  at  .523.890,  using  less 
macadam.      Bids    will    be    received    until    Apr.    7. 

ludianupoli.s.  Ind. — Bids  will  be  received  until  10  a.m..  Mar. 
26,  bv  the  Board  of  Public  Works  for  construction  of  concrete 
sidewalks  in  Hoefgen  and  Chadwick  Sts.,  for  gravel  roaa- 
wavs  in  Tabor,  Ohio  and  Hoefgen  Sts.,  Kealing,  La  Grange, 
Park  and  State  .\ves.,  and  for  curbing  in  various  streets.  Ed- 
ward  A.   Ramsey   is   City   Clk. 

Xew  .\lbanj-,  Ind. — The  Board  of  Public  Works  will  soon 
advertise  tor  bids  for  paving  Market  St.  for  a  distance  of 
about  1.25  miles  with  vitrified  brick.  Charles  W,  Appleby  ft 
Citv   Engr.      Noted   Dec.   19. 


SPRINKLE  &  LEVEL.  Portland,  Ind.,  at  $1.72  per  sq.yd.,  for 
16,200  sq.yd.  of  brick  paving  on  various  streets.  Other  bid- 
ders were:  J.  F.  Hipskind.  $1.92;  Cronin  &  Meredith,  $1.83;  D. 
G.  Burkhardt,  $1.83;  Truppur  &  Son,  $1.89;  C.  M.  Kirkpatrick, 
$1.83;  Fred  R.   Charles  is  City  Engr.     Noted  Feb.   13. 

■fBattle  Creek.  Mich. — The  Good  Roads  Commissioners  of 
Calhoun  County  have  awarded  a  contract  to  H.  C.  BARNES, 
Saginaw.  Mich.,  at  $15,300  for  construction  of  7V4  miles  of 
road  in   the   county. 

Hastings,  Mich. — Bids  will  be  received  until  7:  30  p.m.. 
Mar.  28,  by  the  Common  Council  for  improving  sections  of 
Jefferson  and  Green  Sts.  The  estimated  quantities  are:  6880 
cu.vd.  excavation,  18,825  sq.yd.  concrete  pavement,  11,520 
lin.ft.  combined  curb  and  gutter.  James  M.  Patten  is  City 
Clk. 

Manlstlque.  MIeh. — Bids  will  be  received  until  2  p.m.,  Apr. 
15,  by  the  Board  of  County  Road  Commissioners  of  School- 
craft County  for  construction  of  about  3.2  miles  of  macadam 
road.     John  N.   Forshar  is  County  Clk. 

rialesburK,  III. — The  Board  of  Local  Improvements  has 
advertised  for  bids  for  paving  a  part  of  Main  St.  with  brick 
at  an  estimated  cost  of  $48,878  and  for  paving  Water  St. 
from  Cherry  to  Broad  Sts.,  estimated  to  cost  $8630.  F.  M. 
Connolly  is  Engr.  of  the   Bd. 

Jollet,  III. — The  Board  of  Local  Improvements  has  author- 
ized the  improvement  of  McDonough,  South  Chicago  and 
Railroad  Sts.  and  Eastern  Ave.  The  estimated  total  cost  is 
$104,000.      C.    D.    OVallahan    is   City   Engr. 

+RoHsvllle,    111 We   are   officially   advised    that    the    Board 

of  Local  Improvements  has  awarded  a  contract  to  G.  W. 
PRUTTSM.VN.  Danville.  111.,  at  $64,295.  for  30,430  sq.yd.  vitri- 
fied brick  paving,  3386  lin.ft.  stone  curb  and  17,473  lin.ft. 
combined  curb  and  gutter.  Other  bidders  were:  I'ronger  & 
Fletcher,  Blue  Island,  111.,  at  $65,658;  A  J.  Parrlsh,  Paris.  111., 
at  $65,019.  Payne  &  Barr.  Danville,  111.,  are  Engrs.  in  Charge. 
Noted  Feb.   27. 

.Superior,  -Wis. — The  City  Commission  has  Instructed  the 
Board  of  Public  Works  to  advertise  for  bids  for  paving  Baxter 
Ave.  from  Third  to  21st  Sts.  Bids  will  be  asked  for  reinforced 
concrete,  sheet  asphalt,  asphaltlc  concrete,  brick  or  creosoted 
blocks    with    a    concrete    base.       E.    B.    Banks    Is    City    Engr. 

+Cllnton,  Iowa— We  are  officially  advised  thot  bids  as  fol- 
lows, were  received  bv  the  City  Council  for  paving  Elm  St. 
and  Second  Ave.:  (A)  KAW  PAVING  CO.,  Topeka,  Kan. 
(contract  awarded):  (B)  Ford  Paving  Co.,  Cedar  Rapids, 
Iowa;  (C)  Thos.  Carey  &  Sons,  Clinton,  Iowa;  (D)  A.  Korne- 
man  &  Co.,  Muscatine.  Iowa.  Rim  St.,  concrete  with  bi- 
tuminous top  coat;  (A)  $14,717.  (H)  $1.''>,444.  Elm  St.,  con- 
crete paving;  (A)  $15,589,  ( H)  $18,496,  (C)  $16,964.  Second 
Ave.,  concrete  with  bituminous  top  coat;  (A)  $22,591,  (B) 
$24,703,  (D)  $27,607.  Second  Ave.,  concrete  paving;  (A)  $23.- 
943,    (B)    $29,465,    (C>    $23,356.     J.  O.   Thorne  Is  City   Engr. 

nnlte,  Mont. — Bids  will  be  recelvi'd  until  B  p.m.,  Aiir.  2.  by 
the  Citv  Council  for  approximately  1912  sq.yd,  vltrlMed  pav- 
ing In  "Special  ImproviMneiit  Dl»l.  No.  135;  also  for  grading, 
curbing  and  construction  of  concrete  sidewalks  In  l>l«t.  Nog. 
131  and  137.  The  apprdxhnate  quantities  are:  95,000  cu.yd. 
excavation.  34,300  scivd.  <-i>ncrete  sidewalk,  and  66,500  llii.ft. 
concrete    curb.      W.    A.    WllllH    Is    City    Clk. 

Mttip  Rock,  Ark. — Bids  will  be  received  until  noon.  Mar. 
24,  by  the  City  Sorretao',  for  paving  sections  of  East  Si'cond, 
Kiott.  Cumberland  and  Byrd  Sts.  and  Rector  Ave.  Henry  I-ev- 
Inson    Is    Engr.    In   Charge.      George    A.    SIratman    is   City    Secy. 

t'IrTelnnd,  Okln. — We  are  ofTlcIally  advised  that  because 
of  alleged  Irregularity  of  thi'  proceedings,  all  bids  received 
on  Mar.  10  for  pjiving  Street  Improvi-nu-nt  District  No.  1 
were    rejected,    and    new    bids    will    be    recelvod    by    the    City 
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(."lirk    until    5    p.m..    Mar.    24.      The    Benham    EiiKint-irlnK    Cii.. 
okliihoma    City.    Okla..    is    EiiKi'.-in-ChuiBi-. 

KlUKmnn,  ArlK. — Mojave  Count.v  haa  voticl  an  Is^iut'  of  $10u.- 
Uiiii  in  bonds  for  construction  of  the  Santa  Fe  CaMon-NiLCiles 
nallunal  highway. 

'l'n«-omii,  WiiMb. — The  City  Council  has  authori/.od  the  City 
i:ii«liieer  to  prepare  plans  for  pavlnp:  South  Vaklnia  Ave. 
fnun  3Sth   to    ISth  Sts.      \V.  C.  IlalelBh  Is  City   Kn(,'r. 

+  LnH  .ViiKcleN,  Ciillf. — The  City  Trustees  have  awarded 
contracts  as  follows,  for  street  Improvements:  To  the  KAIH- 
CHILD-GII.MORE-WILTON  CO..  at  $44,387.  for  improving 
Vermont  Ave.,  from  Sixth  to  WashlnRton  St.;  B.  C.  NICHOLS, 
$:.i.219,  for  Broadway,  from  East  First  to  East  Fourth  Sts.; 
tlie  BARBER  ASPHALT  I'AVING  CO.,  at  $6065  for  Improving 
Kourth    Ave.,    from    I'ico    St.    to    Country    Club    Tract. 

LuK  .\nKoleii.  Ciillf. — Bids  will  be  received  until  2  p.m.. 
Mar.  24,  by  the  Board  of  Supervisors  of  Los  Angeles  County, 
for  KradinB  a  portion  of  Santa  Susana  Pass  Road.  The  ap- 
proximate quantitiis  are:  52.206  cu.yd.  excavation.  S4!ll  lb. 
ot  steel,  431V.  cu.yd.  concrete,  316  ft.  of  IS-in.  reinforced-con- 
crete  pipe.  563  ft.  ot  24-in.  reinforced-concrete  pipe.  196  ft. 
of  36-ln.  reinforced-concrete  pipe.  Bids  will  be  received  at 
the  same  time  for  construction  of  a  portion  of  the  El  Monte- 
Pomona  Road,  including  a  reinforced-concrete  bridge.  The 
approximate  quantities  are:  3375  cu.yd.  excavation,  2S06  lln.ft. 
shaping  roadbed,  1965  tons  oil  macadam.  230.2  cu.yd.  concrete, 
22.NSI6  lb.  steel.  66  lln.ft.  IS-in.  reinforced-concrete  pipe.  A.  M. 
Mel'herron   is  Deputy  County  Clk. 

Merced,  Cnllf. — The  Trustees  have  ordered  the  paving  of 
2H   blocks  of  streets. 

+  Pasnilenn,  Calif. — A  contract  has  been  awarded  to  the 
F.MRCHILU-GILMORE-WILTON  CO..  Los  Angeles.  Calif.,  at 
$411.1144.  for  paving  Raymond  Ave.,  from  Dayton  to  Glenarm 
Sts  .  with  asphalt. 

J.  E.  H.VDDOCK.  357  North  Chester  Ave.,  was  awarded  a 
contract  at  $5623,  for  improving  Kirkwood  Ave.,  from  Ham- 
mind  to  Mountain  Ave. 

Sacramento,  Calif. — We  are  officially  advised  that  bids  will 
be  received  until  2  p.m..  Mar.  24.  by  the  State  Highway  Com- 
mission, 55  Forum  Bldg..  for  construction  of  about  91/2  miles 
of  state  highway  in  Stanislaus  County,  to  be  built  of  Portland 
cement  concrete  and  bituminous  surface.  Wilson  R.  Ellis  is 
Secy.     Austin  B.   Fletcher  is  Highway  Engr. 

J.  D.  MARSH,  155  Wilson  Bldg..  Los  Angeles,  was  awarded 
the  contract  at  $55,555.  for  constructing  10.13  miles  if  state 
highway  in  Los  Angeles  County,  between  Rancho  Encino  and 
Calabasas.      Noted   Feb.   20. 

Bids  as  follows  were  received  by  the  State  Highway  Com- 
mission for  constructing  7%  miles  of  waterbound  macadam 
road  in  Mendocino  County,  between  Ukiah  and  Forsythe 
Creek:  Sawver  &  White,  Willits.  Calif..  $53,313:  the  E.  B.  & 
A.  L.  Stone  Co..  San  Francisco,  $60,840:  Fairbanks  &  Baechtel. 
Willits,  $67,143:  the  Baisch  Improvement  Co..  San  Francisco, 
$92,299.     Noted  Feb.  20. 

San  Fernando.  Calif. — The  Mission  Land  Co.  will  spend 
approximately  $50,000  for  improving  about  7500  ft.  of  Cells, 
Coronel.  Hollister.  Hewitt  and  Kewen  Sts..  between  McDougal 
and  Stanford  Sts.  The  work  includes  asphalt  paving,  curbs 
and  sidewalks. 

Montreal,  Que. — The  Municipal  Council  of  Lachine.  Mon- 
treal, plans  the  construction  of  pavements  on  St.  Joseph  and 
Notre  Dame  Sts.  at  an  estimated  cost  of  $300,000.  E.  Leclerc. 
5S-14th    St..    is   Engr.-in-Charge. 

Toronto,  Ont. — The  Board  of  Control  plans  highway  .and 
park  improvements  to  include  the  following:  Drivew^ays  in 
Rosedale  Ravine,  estimated  to  cost  $15,000.  improvement  of 
roads  and  new  pavilion  in  High  Park,  $46,000.  improvements 
in  Island  Park  and  Exhibition  Park  at  $42,000  and  $32,000 
respectively. 

Sankatoon,  Sask. — Bids  will  be  received  until  Mar.  2S  by 
the  City  Commissioners  for  construction  of  approximately 
42.000  sq.yd.  of  street  paving.  12.800  lin.ft.  concrete  gutter, 
28.760  lin.ft.  separate  curb.  22.050  lin.ft.  combined  curb  and 
gutter.  5700  sq.ft.  street  crossings.  265.390  sq.ft.  concrete 
sidewalks.  T.  E.  Harrison  is  Mayor.  Geo.  T.  Clark  is  Chn. 
of  the   Comrs. 

INDITSTRIAL    WORKS 

Boston,  .MasiN. — An  entirely  new  plant  will  be  built  by  the 
Mead-Morrison  Mfg.  Co..  of  Boston,  on  land  recently  acquired 
in  Boston,  along  the  Boston  &  Albany  R.R.  This  comprises 
some  10  acres,  and  is  the  result  of  the  company's  having  out- 
grown its  facilities  at  East  Cambridge.  This  organization. 
as  is  well  known,  makes  a  specialty  of  coal  handling  ma- 
chinery, and  in  addition,  hoisting  machinery  for  docks,  quar. 
Ties  and  contractors'  plants.  The  company  is  controlled  by 
the  same  interests  which  organized  and  built  it  up,  Eugene 
M.   Foss.  Governor  of  Massachusetts,   being  President. 

liln^hnrnton,  N.  Y. — The  Central  Flat-iron  Mfg.  Co.  is  con- 
sidering the  erection  of  a  new  concrete,  factorv.  100x30  ft.  at 
Grand   St.    and  Cook  Aves.      The   estimated   cost    is   $35.0*0. 

+  Urooklyn,  N.  Y. — The  Ebinger  Baking  Co..  36  Snvder 
Ave.,  has  aw-arded  a  contract  to  the  WILLIAM  KENNEDY 
CONSTRUCTION  CO..  215  Montague  St..  for  the  construction 
of  a  two-story  addition  to  its  bakery.  It  will  be  98x60  ft., 
and  will  cost  $30,000.  C.  D.  Coolev.  Arch.,  490  Bellaire,  Ave.. 
Pittsburgh,  Penn..  is  the  Arch. 

Mlddleport.  IV.  Y — The  Middleport  Cold  Storage  Co..  in 
which  C.  H.  Breed,  ot  Medina,  is  interested,  will  erect  a  cold- 
storage  plant  at  Middleport.  The  building  will  be  186x84 
It.,  two  stories  and  basement,  stone  foundation,  brick  con- 
struction, with  a  capacity  of  60.000  bbls.  The  estimated  cost 
Is  $80,000.  G.  R.  Sheldon.  First  National  Bank  of  Middleport. 
IS   also    interested    in    the    proposition. 

+KeTr  York.  X.  Y. — A.  G.  Zimmerman.  Arch.,  11  East  24th 
^K'  ,?f  S^varded  a  contract  to  the  CAULDWELL-WINGATE 
Tv  ?T  Fourth  Ave.,  for  the  construction  ot  a  new  bakerv  for 
the  National  Biscuit  Co.  The  building  will  be  12  stories 
high,  with  a  ground  area  of  47.338  sq.ft..  and  is  estimated 
to  cost  $1,500,000.  It  will  be  built  on  the  block  bounded  by 
Tenth  Ave.      JIarginal   St..    15th   and   16th   Sts.      Noted  Mar.   13. 

Roehester,  N  .Y.— The  Rochester  Rv.  &  Light  Co.,  will 
DUiid  a  plant  for  the  manufacture  of  concrete  poles,  posts, 
manhole  forms,  etc.     The  plant  will  be  equipped  with  electric 


Home,  H.  Y. — Bids  are  now  being  ri'Celved  by  the  Rom.) 
Wire  Works,  for  the  construction  of  a  one-story  addition  to 
Its  plant,   200x135   ft. 

Syrneune,  IV.  Y.— Henry  SJchmur,  202  Noxon  St.,  Is  havlRK 
plan.i  prepared  by  Merrit  C.  Conway,  Arch.  205  Furtlllirr'St., 
for  the  construction  ot  a  three-story  box  manufacturing 
plant      three    stories    high,     100x50    ft.       The    estimated    cost 

„„  +Jr"«'>-  t'Hy.  fi.  J.— The  American  Chocolate  Almond  Co., 
901  .leffeisim  .St.,  Hoboken,  has  awarded  a  contract  to 
DERIOS  ARENA  CO.,  Fifth  St..  Union  Hill,  at  $35,000,  for  the 
cons. ruction  of  a  three-story  factory,  90x51  ft..  In  Jersey  City. 
The   estimated    cost    is    $35,000. 

I'liiladc-iphin,  Penn. — S.  Sklaroff  &  Sons  will  build  a  five- 
story  plant  at  710-712-714  South  Second  St..  to  consist  of  a 
fully  equipped  cold  storage,  Hsh-curlng  and  smoking  estab- 
lishment.     The   estimated   cost    is   $150,000. 

PittNliiirKh,  Penn.— William  Kosaks  Sons.  West  End,  is 
having  plans  prepared  by  H.  E.  Kennedy  &  Co.,  Archs.,  Home 
Trust  Bldg..  tor  the  construction  ot  a  two-story  machine 
shop,   115x37   ft.,  at  Its  plant.     The  estimated  cost  Is  $20,000. 

Warren,  i»enn — The  Protective  Account  Co.,  a  new  Incor- 
poration, is  having  plans  prepared  for  the  erection  of  a  new 
manufacturing  plant,  in  the  West  End.  The  estimated  cost  is 
$25,000. 

York,  Penn.— Ernst  ,&  Herman  Levy.  Pine  and  Boundry 
Aves..  are  having  plans  prepared  by  J.  C.  McClaymot,  Leh- 
mayers  Bldg..  for  the  construction  of  an  addition  to  Its  plant. 
It  will  be  four  stories  high,  96x65  ft.  The  estimated  cost  Is 
$25,000. 

llaltlmore.  Md. — Bids  are  now  being  received  by  John 
Freund  Jr..  Arch.,  11  East  Lexington  St.,  for  the  construction 
of  a  two-story  bakery,  350x100   ft.,  for  the  City   Baking  Co. 

Cumberland,  Md. — The  Western  Maryland  R.R.  contem- 
plates the  construction  of  a  roundhouse  at  the  Ridgely  Yards. 
The  estimated  cost  is  $150,000.  H.  R.  Pratt.  Baltimore,  is  Ch. 
Engr. 

West  RaLelKb,  N.  C — The  North  Carolina  College  of  Agri- 
culture &  Mechanical  Arts  will  erect  a  new  shop  and  labor- 
atory building  for  the  mechanical  engineering  department. 
This  will  cost  aproximately  $50,000,  and  will  contain  a  ma- 
chine shop,  foundry,  forge  shop,  wood  shop,  as  well  as  labora- 
tories for  mechanical  engineering.  H.  E.  Satterfield,  Profes- 
sor ot  Mnchanical  Engineering,  will  have  charge  of  the  con- 
struction. 

Alliance,  Ohio — The  Alliance  Motor  Car  Co.,  Alliance,  will 
erect  a  52xl60-tt.  two-story  brick  factory,  to  cost  between 
$16,000  and  $20,000.  Work  will  begin  .\pr.  1,  and  it  is  expected 
that   the    building   will   be   completed    within   60    days. 

Canal  Dover,  Ohio — The  Dover  Brick  Co.,  operating  a  plant 
near  Strasburg,  is  planning  the  erection  of  a  new  plant  at 
Canal  Dover. 

Cincinnati,  Ohio — The  National  Sugar  Cone  Co.,  Cincinnati, 
recently  incorporated  by  L.  L.  Strieker  and  others  in  con- 
nection with  the  Banner  Grocery  &  Baking  Co.,  has  purchased 
the  original  plant  on  Campbell  St.  Changes  will  be  made 
in  the  factory  so  that  the  daily  output  will  be  250.000  cones. 

Cincinnati,  Ohio — The  blacksmith  shop,  boiler  house  wood- 
working and  machine  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.  Co.,  at  Cincinnati,  Ohio,  recently  dam- 
aged  by   (ire,   will   be   rebuilt 

Dayton,  Ohio — The  Trimble  Brick  Paving  Co..  Dayton  re- 
cently incorporated,  will  take  over  the  plants  of  the"  Trimble 
Paving  Brick  Co..  and  the  Wassel  Brick  Co.,  ot  Gloucester 
Ohio.  The  capacity  ot  the  new  plant  will  be  100,000  bricks  a 
day. 

LiOncllsTlIle,  Ohio — H.  W.  Lindsay,  representative  ot  the 
Seamless  Tube  &  Iron  Co..  has  purchased  the  King  farm  ot 
25  acres,  east  ot  Lowellsville.  and  adjoining  the  power  plant 
ot  the  Mahoning  &  Shenango  Ry.  &  Light  Co.  It  is  planned 
to  erect  a  laboratory  which  will  later  be  followed  by  shop 
buildings,  tor   the  manufacture  ot  seamless  tubing. 

Loveland.  Ohio — The  Federal  Carbon  Co.,  Loveland  will 
erect  a  new  plant,  to  cost  about  $100,000. 

Mount  Yernon,  Ohio — The  Mount  Vernon  Bridge  Co.,  Mount 
Vernon,   will  erect  a  factory.      George  Israel  is  Secy. 

Reading.  Ohio — The  Tool  Steel  Gear  &  Pinion  Co  Cincin- 
nati, Ohio,  has  abandoned  the  enlarging  of  its  plant  at 
Carthage,  it  is  reported,  and  will  move  to  Township  Ave 
Reading,  where  it  will  erect  a  plant  larger  than  the  one 
planned  for  Carthage.  The  new  plant  will  cost  between 
$50,000  and  $75,000.  Plans  were  prepared  by  Bert  L  Baldwin 
&  Co..  Cincinnati. 

YouuKStonn.  Ohio — A  sheet-metal  lath  plant  will  be  erecteo 
on  Clay  St..  Youngstown.  by  Ira  A.  and  C.  R.  Thomas,  of 
loungstown.      Plans   have  been  prepared. 

South  Bend.  Ind. — The  branch  ot  the  International  Har- 
vester Co..  at  South  Bend.  Ind..  will  erect  a  new  plant  at 
Lafayette  and  Stull  Sts.  The  building  will  be  115x260  ft  four 
stories,  ot  brick  and  stone.  The  main  offices  ot  the  conioanv 
are  at  Chicago.  111.  ' 

Bay  City,  .MIoh — The  Bay  City  Iron  Co.,  Bav  City,  will  erect 
a  machine  shop,  50x200  ft.     Plans  are  now  being  prepared. 

Highland  Park,  MIoh — Bids  are  being  received  bv  Smith 
Hinchman  &  Grylss.  .\rchs..  Detroit.  Mich.,  tor  the  "machine 
shop  and  factory  for  the  Detroit  United  Ry.,  Detroit,  at  High- 
land Park.  Estimated  cost,  $60,000.  ^'bu 
Saginaw,  MIoh — The  Wilcox-McKim  Co..  Saginaw  re- 
cently organized,  has  completed  plans  for  the  erection  of  a 
factory  tor  the  manufacture  of  automobile  accessories. 

Chicago.  111.— The  Warren  Motor  Boat  Mfg.  Co..  Chicago, 
will  erect  a  one-story  factory.  50x150  ft.,  for  the  manufactijre 
of  motor  boats. 

J.  B.  Madsen,  Chicago,  111.,  will  erect  a  three-storv  fur- 
niture  factory.  50x100  ft.,  at  1743  West  Grind  Ave!  Chiclgo. 
Holabird  &  Roach,  Chicago,   are  Archs.  ^•'"-^b"- 

Manchester,  -W^s.— The  Manchester  Roller  Mills,  recently 
destroyed  by  fire,  will  probably  be  rebuilt. 
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Xeenah,  ^Vi8 Walter    Bros.,  Neenah,   will   erect  a  bottling 

plant  to  cost   about   « 15.000. 

SIgel,  Wis. — The  farmers  in  the  vicinity  of  Sigel  are  con- 
sidering the  erection  of  a  cheese  factory.  The  Board  of  Trade 
of  Sigel  may  be  addressed  for    further  information. 

South  Milwankee.  «'Js The  Bucyrus  Co.,  South  Milwaukee, 

will  erect  an  addition  to  its   plant,:  to  cost  $25,000. 

Sherman,  Tex. — The  Interstate  Cotton  Oil  Refining  Co., 
which  has  a  c'apital  of  $600,000,  will  establish  a  cotton  seed 
oil-refining  plant  at  Sherman.  C.  A.  Sanford,  H.  D.  Stinnet 
and   J.  M.   Satterfleld  are   interested. 

Texas  CItv,  Tex. — The  Pierce-Fordyce  Oil  Association  will 
enlarge  its  oil  refinery  by  adding  a  new  factory  for  the  manu- 
facture  of  parai^n   wax. 

Aberdeen.  Wash. — Bowen  Bros.,  Aberdeen,  will  et'ect  a 
commercial  garage  and  machine  shop  at  Aberdeen.  The  esti- 
mated   cost   is    $10,000.      Troutman    &   Hayes  are   the   Archs. 

Belllnsham,  >Vash. — A.  J.  Schram.  former  manager  of  the 
California  Motor  Car  Co.,  Oakland.  Calif.,  is  interested  in  a 
project  to  erect  a  plant  for  the  manufacture  of  light  and 
heavy  auto  trucks,  at  BcUingham,  Wash.  Approximately 
$500,000    will    be   expended. 

Seattle.  Wash. — Bids  are  being  received  by  V.  W.  Voor- 
hies,  Eithel  Bldg.,  Seattle,  for  the  construction  of  a  two- 
story  building  on  12th  Ave.,  for  L.  N.  Roe,  to  be  used  as  a 
commercial  garage  and  machine  shop.  It  will  be  118x121  it., 
and    will    cost    about    $30,000. 

Portland,  Ore. — The  Albers  Bros.  Milling  Co.,  Portland, 
has  increased  its  capital  from  $1,000,000  to  $2,500,000  for  the 
purpose   of  increasing  its  manufacturing   facilities. 

Inahelm,  Calif- — John  H.  Smith,  Denver,  Colo.,  will  estab- 
lish an  ice  pl£.nt  and  refrigerating  and  precooling  plant  at 
Anaheim,    to    cost    approximately    $25,000. 

Domineuez,  Calif. — The  Los  Angeles  Motor  Truck  Co.,  Los 
Angeles  Investment  Bldg.,  Los  Angeles,  Calif.,  will  erect  five 
reinforced  concrete  factory  buildings  at  Dominguez.  The 
site    covers    an    area    of    about    68.000    sq.ft. 

Presno,  Calif. — The  Stewart  Fruit  Co.,  Fresno,  has  acquired 
a  site  at  Ventura  and  R  Sts.,  and  will  erect  a  packing  plant. 
estimated  to  cost  $30,000. 

l>os  .\neeles.  Calif. — The  Martin  Shock  Absorber  Co.  has 
taken  out  a  permit  to  erect  a  new  factory  on  Ascot  Ave.,  Los 
Angeles. 

Nen-ball,  Calif. — Clampitt  Bros,  are  considering  the  erec- 
tion of  a  topping  plant  to  handle  the  product  from  nine  oil 
wells. 

Reedley.  Calif The  Union  Oil  Co.  will  erect  a  distribut- 
ing  plant  at   Reedley,   which   will   include  several    tanks. 

Richmond,  Calif.— The  Rebuilt  Typewriter  Co.  of  America, 
Chicago,  111.,  has  purchased  a  site  at  Richmond,  and  is  hav- 
ing plans  prepared  for  the  construction  of  a  four-story  rac- 
tory,    75x150    ft.      The    estimate    dcost    is    $100,000. 

San  Franelsco.  Cnllf. — The  Workman  Packing  Co..  San 
Francisco,  is  having  plans  prepare  dfor  the  construction  ol  a 
four-story  canning  plant  on  Harrison  St.  It  will  be  a  fire- 
proof structure. 

Santa  Rosa.  Calif. — The  Santa  Rosa  Shoe  Mfg.  Co.  is  hav- 
ing plans  prepared  for  the  construction  of  a  new  brick  tac- 
tory  at  Third   and   F  Sts. 

Barrle,  Ont. — The  Underbills,  Ltd.,  plans  additions  and  im- 
provements to  its  boot  and  shoe  factory  at  a  cost  of  $10,000. 
One  building  of  four  stories,  48x40  ft.  and  one  of  two  stories. 
68x40  ft.  will  be  erected.  Brick  construction  with  concrete 
foundation. 

HrldKeburK.  Ont. — The  Chicago  Bridge  &  Iron  "Vorks.  Chi- 
cago 111.,  has  purchased  a  site  of  seven  acres  near  the  Lantz 
Mfg.  Co.'s  plant,  and  is  having  plans  prepart^d  for  the  erec- 
tion of  a  Canadian  branch. 

PeterborouBh,  Ont. — The  Bonner- Worth  Co..  Ltd.,  McDon- 
nel  and  Cambridge  Sts.,  will  erect  an  addition  to  its  spinning 
plant  at  a  cost  of  $12,000.  It  will  be  two  stories,  i0x80  ft., 
white   brick  construction  with   stone   foundation. 

Winnipeg,    .Man. — The    Manitoba     Bridge     &      Iron      Works 

Elans  the  erection  of  a  new   foundry   on   Logan   Ave.      It   will 
e   of    brick    construction,    two    stories,    63x178    ft.      The    esti- 
mated  cost   is   $28,000. 

FKDERAL  tiOVERXMENT  WORK 
•fBrifiKe — Portsmouth,  N.  H.— The  Bureau  of  Yards  and 
Docks  has  awarded  the  contract  for  the  construt-tlon  of  a 
hlKhway  bridge  at  the  Portsmouth  Navy  Yard  to  SNARL  & 
TRIEST.  143  Liberty  St.,  Ne  wYork,  N.  Y.,  at  $109,700.  Note,! 
Dec.    19. 


Seawall- 


-Winthrop,  Mass. — Bids  will  be  received  by  Col. 
Frederic  V.  Abbot,  Corps  Engrs.  U.  8.  A  ,  Boston,  Mass.,  until 
noon,  Apr.  H).  for  the  construction  of  a  soawall  at  Fort  Heath, 
Wlnthrop.  Mass. 

+Snltehboard — Newpf>rt.  R.  I. — The  contract  has  been 
awarded  to  the  GENERAL  ELECTRIC  CO.,  Schenectady,  N  V.. 
bv  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, I),  c..  for  the  Installation  of  a  switchboard  In  the  naval 
station  at  Newport,  at  $11,465. 

Post  Ofllce — Utica,  N.  Y. — A  bill  has  been  passed  authoriz- 
ing the  Secretary  of  the  Treasury  to  acquire  property  ad- 
jacent to  the  post  office,  at  UtIca.  cost  not  to  exceed  $35,000, 
for  the  erection  of  new  post  office  and  government  buildings. 
The  bill  carries  an  appropriation  of  $180,000  to  start  the 
work,    the    total    not    to    exceed    $366,000. 

Dralnase — West  P.nVnt,  N.  Y.— Bids  will  be  received  until 
2  p  in  Apr.  7,  by  the  Quartermaster,  West  Point,  for  drain- 
ing unii  nlllng  swamps  on  Constitution  Island. 

+  l.oek  (>ates — Pittsburgh,  Pcnn.— The  contract  ha«  been 
iiwarded  to  the  PENN  HKIDOE  Co..  Beaver  Falls.  Penn.,  for 
furnishing  and  iTectlng  four  stei-l  lock  gates,  four  gate  recess 
<-overs  for  Dams  Nos.  7  and  9,  Ohio  Itlver.  Kids  were  opi-ned 
Feb  27,  by  Lieut. -Col.  Fr  imls  I(  Shunk,  Corps.  ICngrs.. 
U.   S.    A.,    Pittsburgh. 


+  Fost  Office — Lewes,  Del. — Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  has  awarded  contract  tor 
the  construction  of  a  post  office  at  Lewes  to  GERMAN  &  TAY- 
LOR,   Hurlock,   Md.,    at    $36,600.      Noted   Dec.    12. 

Uredelns — Wilmington.  Del.- — Bids  were  received.  Mar.  8, 
by  Maj.  R.  R.  Raymond,  Corps  Engrs.,  U.  S.  A.,  Wilmington,  . 
for  dredging  Wilmington -Harbor,  Del.;  American  Dredging 
Co.,  Philadelphia,  S.3c.  per  cu.yd.;  Maryland  Dredging  Co., 
Baltimore,  Md.,  !).2c.;  Atlantic.  Gulf  &  Pacific  Co.,  Now  YorH. 
9c. 

+Gradlng — Washington,  D.  C. — The  contract  has  been 
awarded  to  MARTIN  DODGE,  Landover,  Md.,  by  the  Commis- 
sioners of  the  District  of  Columbia,  for  grading  about  17,000 
cu.yd.,  at  39c.  per  cu.yd.  Other  bidders  were;  E.  G.  Gummell, 
Washington,  47c.;  Warren  F.  Brenizer,  Washington,  40c. 

^Cement — Washington,  D.  C. — Tlie  contract  has  been 
awarded  to  the  STANDARD  PORTLAND  CEMENT  CO.,  San 
Francisco,  Calif.,  for  furnishing  30,000  bbl.  of  Portland  cement 
to  be  used  on  the  Klamath.  Umatilla,  Okanogan,  Yakima  and 
Orland  irrigation  projects,  at  1.40  per  bbl.,  f.o.b.,Napa  Junc- 
tion, Calif. 

Removal  of  Wreck — Norfolk,  Va. — Bids  will  be  received  by 
Lieut-Col.  E.  Eveleth  Winslow,  Corps  Engrs.,  U.  S.  A.,  until 
noon,  .\pr.  10.  for  the  removal  of  the  iron  barge  ■'Florida,"  sunk 
in  Hampton  Roads,  Va. 

Dredging — Charlestown,  8.  C. — Bids  will  be  received  until 
noon,  Apr.  10,  by  Maj.  G.  P.  Howell,  Corps  Engrs.,  U.  8.  A., 
Charlestown,  for  dredging  in  Archers  Creek. 

+Drede1nK — Jacksonville.  Fla. — The  contract  has  been 
awarded  to  P.  S.\NFORD  ROSS.  INC.,  Jersey  City,  N.  J„  for 
dredging   Sampit   Bar  and    River,    Winyah   Bay,   S.   C,   at   18.8c. 

per    cu.yd.    for    220, SSO    cu.yd.;    total,    $41,512. 

Post  Offlee, — New  Orleans.  La. — Bids  were  received  as  fol- 
lows. Mar.  13,  bv  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
Dept.,  Washington,  D.  C,  for  the  interior  finish  of  the  post 
office  at  New  Orleans,  La.;  Norman  Ker  Co.,  Washington, 
D.  C,  $372,950;  Conners  Bros.  Co.,  Lowell,  Mass..  $389,066; 
Wells  Bros.  Co.,  New  York,  N.  Y.,  $456,500;  William  H.  Max- 
well.   Phoenix,   Ariz.,    $461,250. 

Repairing  Dam — Cincinnati,  Ohio — Bids  will  be  received  by 
Maj.  L.  H.  Rand,  Corps  Engrs.,  U.  S.  A.,  Cincinnati,  until  Apr. 
8,  for  repairing  Dam  Xo.  4,  Muskingkura  River,  Ohio. 

Post  Office — Denison.  Iowa — Bids  were  received  as  follows 
Mar.  17,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept., 
Washington.  D.  C,  for  the  construction  of  a  post-office  build- 
ing at  Denison,  Iowa;  (a)  limestone;  (b)  sandstone.  Wil- 
liam ONeil  &  Son  Co.,  Faribault,  Minn.,  (a)  $48,931.  C.  E. 
Atkinson,  Webster  City,  Iowa,  (a)  $59,961;  (b)  $60,961.  James 
Corse,  Racine,  Wis.,  (a)  $48,500;  (b)  $50,000.  General  Con- 
struction Co.,  Milwaukee,  Wis.,  (a)  $55,589;  (b)  $57,389, 
Northern  Construction  Co.,  Milwaukee,  Wis.,  (a)  $55,600;  (b) 
$58,400.  W.  D.  Lovell,  Minneapolis.  Minn.,  (a)  $51,786.  Joseph 
B.  Betts,  Kansas  City,  Mo„  (a)  $59,500;  (b)  same.  Noted 
Feb.    6. 

Post  Office — Waukesha,  Wis. — Bids  were  received  as  fol- 
lows Mar.  15,  by  Oscar  Wenderoth,  Superv,  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Waukesha;  (a)  limestone;  (b)  sandstone.  George  W, 
Stiles  Construction  Co.,  Chicago,  (a)  $73,825.  Northern  Con- 
struction Co.,  Milwaukee,  Wis.,  (a)  $72,561;  (b)  $75,661.  Gen- 
eral Construction  Co..  Milwaukee,  Wis,,  (a)  $68,780;  (h)  $72,- 
380.  -American  Constiuetion  Co.,  Milwaukee,  Wis.,  (a)  $74,- 
200;  (b)  $78,200.  James  Corse,  Racine,  Wis.,  (a)  $70,420;  (b) 
$73,310.  Thomas  W.  Cissell,  Washington,  D.  C,  (a)  $72,637; 
(b)  $76,000.  R.  S.  Moore,  Lefayette,  Ind„  (a)  $75,111;  (b) 
$79,361. 

Post  Office — Brookings,  S.  D. — Bids  were  received  as  fol- 
lows. Mar.  14,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dipt.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Brookings,  S.  D.;  (a)  limestone;  (b)  sandstone;  Rogers  & 
Kaiser,  Chicago,  111.,  (a)  $71,376,  (b)  $73,976:  W.  D.  Lovell. 
Minneapolis,  Minn.,  (a)  $72,990;  J.  W.  Miller,  St.  Paul.  Minn,, 
(a)  $73,382;  Northern  Construction  Co..  Milwaukee.  Wis.,  (a) 
$74,890,  (b)  $77,590;  General  Construction  Co.,  Milwaukee, 
Wis.,  (a)  $68,973,  (b)  $71,973;  C.  H.  Atkinson,  Brookings,  S.  D., 
(a)  $78,852,  (b)  same;  William  O'Nell  ,«:  Son  Co..  Faribault, 
Minn.,  fa)  $69,385:  Moore  &  Danner,  Kokomo,  Ind..  (a)  $69,- 
975.      Noted    Feb.    6. 

Post    Office — Sprlngfleld,    Mo.— Bids    were 
lows.    Mar.    13.    by    Oscar    Wenderoth.    Superi 

Dept..  Washington,  D.  C,  for  the  construction  oi  a  post  omco 
at  Springfield:  General  Construction  Co.,  Milwaukee,  Wis., 
$»fi,66«;  Wise  Granite  Co.,  Richmond.  Va..  $98,900;  Hiram 
Lloyd  Building  &  Construction  Co..  St.  Louis,  Mo.,  $103,313; 
,1.  W.  Dumas,  Jr.,  Construction  Co.,  Columbia,  Mo.,  $107,400; 
Springfield  Planing  Mill  Lumber  &  Construction  Co.,  Spring- 
field,   Mo..    $116,905.      Noted    Feb.   6. 

Elevator— St.  Louis,  Mo —The  Otis  Elevator  Co.,  Washington, 
D.  ('..  submitted  the  following  bid  to  the  Suporvlsing  Architeot 
for  the  iiiHtulIation  of  a  hydraulic  lift,  pump,  etc.,  at  the  V.  S, 
post  offii^e,  St.  Louis,  Mo.  :  $0433;  time,  June  30,  1913. 

Cement— Dallas.  Tex— Bids  will  be  received  by  Maf.  T.  H. 
Jackson,  Corps  Engrs.,  I!.  S.  A.,  Dallas,  Tex.,  until  noon,  Apr.  10, 
for  furnishing  about  9000  hbl.  of  Portland  cement. 

Crnnes — Panama — Bids  will  be  received  until  10:30  a.m.. 
Mar.  26.  by  Maj.  P.  C.  Hoggs,  Corps  Engrs.,  U,  S.  A,,  Gen. 
Pur.  Officer,  Isthmian  Canal  Comn.,  Washington.  D.  C..  for 
electric  traveling  cranes,  steel  rails,  angle  bars,  track  bolts, 
etc.,    under    Circular    764. 

Steel  Towers — ^Panania — Bids  will  be  received  by  tho  Bureau 
of  Yards  and  Doikrt,  Navv  Di'pt..  Washington,  D.  ('.,  until  II 
a.m.,  Apr.  12,  for  erecting  steel  towers  for  the  high-power  ra<llo 
station  at  Calnilto  Canal  /one.  The  conlraet  Ini'ludoH  radio 
of|ulnmont  uniler  tho  suprovlslon  of  tho  Bureau  of  Steam  EnKl- 
noorlng. 

Coal-holHlInK  Towers— Hawaii— Bids  will  bo  received  until 
1 1  a.m.,  Apr.  19,  by  the  Bureau  of  Yards  and  Dot^ks,  Navy  Dept., 
Washington,  D,  C.,  for  two  ooal-holsting  towers  for  the  naval 
stiillon.   Pearl  Harbor,  H.  T. 
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MISCEMiANEOt'S 

+.siKn><<  'I'owiT — Oilunt  HiIkIUs,  Muss. — The  Kcnoral  con- 
(iMit  has  hfvn  awai-dini  to  the  BAKHOW.S-STKWAHT  CO.. 
Miushall  BIdK..  40  Ccnlial  St..  aiciHUm.  Mass..  foi-  the  con- 
struction of  a  steel  and  concrete  sl^'rial  tower  for  th<'  Ruvere 
Beach   ifc  Lynn    K.H.    Co..    at    Orient    Heights. 

lliiilcriiiiNNfM — SprlnBlleld,  Muss. — The  Boston  &  Albany 
H.n.  has  had  plans  prepared  for  the  construction  of  under- 
passes at  IJwifiht  and  Water  Sts.  F.  B.  Freeman,  Boston, 
Mass.,   is   Ch.    Ensr. 

Canal— Hartford,  Conn. — The  State  Board  of  Rivers.  Har- 
bors and  BrideoB.  Hartford,  has  ordoreci  an  estimate  of  cost 
made  for  tho  construction  of  tde  proposed  10-mile  canal  from 
the  Connecticut  River  at  Middletown,  Conn.,  to  New  Britain, 
Conn. 

DniinaKf — Buffalo.  N.  Y. — The  Board  of  Aldermen  has  ap- 
proved the  bl.l  authorizing  the  city  to  spend  !fl86,000  fur 
ahatctnent  of  floods  in  the  North  Genesee  St.  District,  and  the 
draining  of  Scajaqilada  Creek. 

Piers — New  York,  N.  Y. — Tho  Sinkinc  Fund  Commission  of 

the  city  of  New  York,  Mar.  5,  ordered  that  plans  hi>  prepared  for 
the  construction  of  two  new  piers  on  tlie  lluilsim  liiver.  One 
of  the  piers  will  be  located  at  the  foot  i>f  West  40tli  .St.,  and  one 
will  be  located  at  the  foot  of  West  44th  St.  The  two  piers  will 
cost  *4,000,UUU. 

^Enclne  Houses — New  York,  N.  Y. — We  are  officially  ad- 
vised that  tho  Fire  Dept..  135  East  B7th  St.,  has  awarded  con- 
tracts as  follows  for  trie  construction  of  new  engine  houses: 
To  KRANK  J.  FELOENUAUEH.  4  Court  Square,  Brooklyn,  for 
an  euKine  house  at  Sheffield,  Ave.  Brooklyn,  at  $.3.5, .-iS?;  to  GEO. 
F.  DRISCOLL,  .54S  Union  St..  Brooklyn,  at  $36.41>9,  for  a  house 
at  Grand  St.,  Queens,  and  at  $:!n,872,  for  one  at  Fish  Ave..  Queens 
to  the  GEORGE  F.  HILTL  CO.,  114  East  2Sth  St.,  Manhattan, 
at  $32,400,  for  a  house  at  Jamaica  Ave.,  Queens,  and  at  .$3.i,70S, 
for  one  at  Metropolitan  Ave.,  Queens.  Bids  were  received  on 
Mar.  10.     Joseph  Johnson  is  Comr. 

Street  SienH,  Liimhpr  anil  Stone — New  York,  N.  Y. — Bids 
win  be  received  by  Maurice  E.  Connolly,  Pres.  Boro.  Queens. 
Long-  Island  City  (L.  I.),  N.  Y..  until  11  a.m..  Mar.  24.  for 
street  sig'iis,  broken  stone,  lumber,  five  10-ton  steam  road 
rollers,    road    oil,    paving-    blocks,    etc. 

Ferry  Bent — New  York.  N.  Y. — Bids  will  be  received  by 
Calvin  Tomkins,  Comr.  of  Docks,  Dept.  of  Docks  and  Ferries. 
Pier  A,  foot  of  Battery  Place.  North  River,  Boro.  Manhattan, 
until  noon.  Apr.  lu.  foi-  Contract  No.  1323.  which  pi  ovides  tor 
the  construction  and  delivery  of  one  steel,  screw-propelling 
ferry    boat. 

+SeaM-all,  Eto. — New  York,  N.  Y. — We  are  officially  advised 
that  Maurice  E.  Connolly,  Pres.  Boro.  of  Queens.  Long  Island 
City,  has  awarded  the  following  contracts,  from  bids  received 
on  Mar.  14:  To  J.  DI  BENEDETTO,  B27  East  222d  St.,  at 
$25,560,  for  the  construction  of  a  concrete  seawall,  together 
with  all  work  incidental  thereto,  to  replace  the  present  wall 
on  the  Willetts  Point  Road,  beginning  at  a  point  650  ft.  west 
of  Bell  Ave.  and  extendina;  to  a  point  2050  ft.  westerly  there- 
from. Third  Ward;  to  CHARLES  A.  MYERS.  230  Mulberry 
St.,  at  $9000.  for  furnishing  and  delivering  SOOO  cu.vd.  of  sand 
in  the  Borough  of  Queens;  to  the  NEW  YORK  TRAP  ROCK 
CO..  17  Battery  Place,  for  furnishing  and  delivering  to  the 
Bureau  of  Highways  10.000  cu.yd.  of  broken  stone  and  screen- 
ings of  trap  rock  in  the  Borough  of  Queens;  to  the  BARBER 
ASPHALT  PAVING  CO..  Woolworth  Bldg..  at  $5919,  for  fur- 
nishing and  delivering  to  the  Bureau  of  Highways  170.000 
wood  paving  blocks  in  the  Second.  Third  and  Fourth  Wards, 
Borough  of  Queens;  to  FRANK  S.  HUTCHINSON.  Flushing, 
at  $4562.  for  furnishing  and  delivering  bituminous  road  sur- 
facing material  (tar  or  asphalt)  in  the  Borough  of  Queens, 
and  at  $10,140.  for  furnishing  and  spreading  light  road  oil 
and  sand  or  refined  tar  and  sand  in  the  Second,  Thir.  Fourth 
and  Fifth  Wards  of  the  Borough  of  Queens;  to  J.  DI  BENE- 
DETTO, 627  East  222d  St.,  at  $15,215,  for  constructing  a  con- 
crete wall  on  the  Shore  Road,  between  Hoyt  Ave.  and 
Woolsey  Ave.,  First  Ward.     Noted  Mar.  6. 

Car  Shed — Atlantic  City,  N.  J. — The  Atlantic  City  &  Shore 
R.R.  Co.  will  construct  a  car  shed.  The  cost  has  been  esti- 
mated   at    $30,000. 

^Ditches — Jersey  City.  N.  J. — Bids  were  received  Feb.  21.  by 
the  Mosquito  Extermination  Commission  of  Hudson  County,  for 
about  100.000  ft.  of  drainage  ditches,  to  be  made  on  the  salt 
marsh  meadows  of  Hudson  County  at  various  points,  beginning 
at  the  Bergen  County  line  on  the  north  and  extending  along  either 
side  of  the  Hackensack  River  to  the  Kill  von  Kull;  also  repair- 
ing and  cleaning  to  a  depth  of  30  in.,  about  .31.'). 000  ft.  of  old 
ditches  covering  the  territory  above  described.  Louis  E. 
Jackson,  .lersey  City,  is  Secy.  The  contract  has  been  awarded 
to  JESSE  P.  MANAHAN.  Red  Bank. 

l<:iimlnation  of  Grade  CrosHlngs — Trenton.  N.  J. — The  Penn- 
sy'vaia  R.R.  Co.  is  considering  an  expenditure  of  $5,000,000 
within  the  next  two  years  for  the  elimination  of  grade  cross- 
ings in  Trenton.  All  main  line  crossings  will  be  removed, 
the  freight  station  on  East  State  St.  will  be  moved  to  Perry 
St.  and  the  passenger  station  will  be  enlarged  and   remodeled. 

♦.Station  Platforms — Philadelphia,  Penn. — The  contract  has 
been  awarded  to  the  KEYSTONE  ST.^TE  CONSTRUCTION 
CO..  Philadelphia,  for  erecting  two  concrete  station  platforms 
for  the  Pennsylvania  R.R.  Co.,  at  its  North  Philadelphia  station. 
at  $30,000. 

Metal  Lockers — Philadelphia.  Penn. — Bids  will  be  received 
by  the  Board  of  Education,  addressed  t<>  A.  P.  Hammond. 
Supt.  of  Supplies,  City  Hall,  until  2  p.m..  Mar.  27.  for  fur- 
nusliing  and   installing  metal   lockers. 

♦  Cement — Richmond.  Va. — The  contract  was  awarded,  Feb. 
27.  by  the  Administrative  Board  to  the  STEPHEN  A.  ELLISON 
CO..  for  furnishing  20.000  bbl.  of  cement,  at  $1.49  per  bbl. 

Cable — Jacksonville.  Fla. — The  contract  for  the  underground 
cable  necessary  in  the  lighting  of  the  business  section  of  the 
city  has  been  awarded  to  the  FLORIDA  ELECTRICAL  CO.. 
Jacksonville,  at  $115,000. 

Drainage  Ditches — Arcadia.  Fla. — Bids  will  be  received 
until   Apr.    S,  by    the   Desoto   County    Commissioners,   Arcadia, 


for  construction  of  about  48  miles  of  drainage  dltchee  In  the 
Murdock  Dralnase  District.  The  work  will  reuulre  the  exca- 
vation of  600.000   cu.yd. 

DockH — .Ml.iml.  Fla.— Thn  CoinmlBHlonerM  of  Dade  County 
are  considering  the  cgn.slruction  of  <lockH  and  wliarvu*.  on 
Blseayne  Hay.  They  have  petitioned  the'  ,X>--gli»J|ituCu  for 
permission    to    Issue    bonds    tor    the    purpose. 

Levee  Work — Shreveport,  La. — lilds  will  be  received  until 
Apr.  2  by  the  Caddo  Levee  Board,  Shreveport,  for  the  conHtruc- 
tion  of  levee  work  to  cost  $2.'>0,000.  The  bids  opened  Mur.  5  for 
this  work  were  rejected.     W.  A.  Kerlcy  iH  Socy. 

DrainnKv — Huntin;<ton,  T<  nn. — The  County  Surveyor,  Hunt- 
ington, Is  chairman  ot  a  committee  of  an  organization  formed 
at  Huntington  for  the  purpose  of  draining  a  large  area  of  land 
in  Carroll  County. 

MuuNi>leuin — Paducah,  K.v. The  "West  Kentucky  Mau- 
soleum Co.,  Paducah.  has  i)ian8  for  the  construction  of  a  re- 
Inforced-eoncrete  mausideuin  to  cost  $45,000.  It  will  be  40x 
130    ft. 

+llollerH — Cincinnati.  Ohio — The  contract  has  been  award- 
ed to  the  TUDOK  BOILER  WuRKS.  Clnclnatl,  for  the  boil- 
ers to  be  Installed  In  the  new  Hotel  Gibson.  G.  W.  Drach  and 
Bert  Baldwin  are  Assoc.  Archs. 

Ditch — Salem.  Ohio — Bids  will  be  received  until  Apr.  1  by 
the  County  Commissioners.  Salem,  for  the  construction  of  a 
county  ditch.     B.  M.  French   Is  Engr.-ln-Charge. 

Illlch — Bluffton,  Ind. — Bids  will  be  received  until  2  p.m.. 
Mar.  22.  by  C.  W.  Decker.  Supt.  of  Const..  Bluffton,  for  the  con- 
struction   of   the    .Arthur   Kelly    Ditch. 

Klver  Impri.vcmeut— Springfield.  111. — The  Internal  Im- 
provt  ment  Commission  of  Illinois.  .Springfield,  has  completed 
Its  survey  for  the  improvement  of  the  Kaskaskia  River,  run- 
ning through  the  eastern  section  of  the  counties  of  St.  Clair. 
Shelby.  Fayette,  Clinton,  and  Randolph.  It  Is  estimated  that 
the  work  will  cost  about   $1,000,000. 

Ditch — Eastherville.  Iowa — Bids  were  not  opened  Mar.  4.  for 
the  construction  of  Joint  Drainage  Ditch  17,  as  the  matter  of 
establishment  of  the  district  has  not  yet  been  decided  by  court. 
Cost,  $145,000. 

Dredce  Boat  Work — Oregon,  Mo. — Bids  will  be  received 
until  1  p.m..  Mar.  22.  l.y  W.  M.  Morris.  Secy.  Nodaway  Drain- 
age District  No.  1.  Oregon,  for  dredge  boat  work,  aggregating 
about  140,000  cu.yd. 

Drainaee — Lonoke,  Ark. — The  Commissioners  of  Indian 
Bayou  Drainage  District  are  planning  for  the  drainage  of  the 
territory  lying  between  the  Indian  Bayou  and  the  Jefferson 
County  Line.  The  cost  of  the  project  is  estimated  at  $125,000. 
C.  M.  Witherspoon  is  Pres..  Lonoke. 

DredKe  Ditches — Newport,  Ark. — Bids  -will  be  received  by 
the  Board  of  Commissioners  of  Overcup  Drainage  District  of 
Jackson  and  Woodruff  Counties,  at  the  office  of  Jones  & 
Campbell,  Ne-wport,  for  the  construction  of  about  30  miles 
of  dredge  ditches.  The  Morgan  Engineering  Co.,  Goodwyn 
Institute,    Memphis,    Tenn.,    is    Engr.-In-Charge. 

DralnnKc — Piggott,  Ark. — The  Central  Clay  Drainage  Dis- 
trict. Piggott.  on  Mar.  6,  sold  bonds  for  $500,000  for  drain- 
age  work. 

Drainnee    Work — Donna,    Tex.^Bids    will    be    received    by 

G.  B.  Merrlweather.  Chn.  Hidalgo  Drainage  District  Comrs.. 
Donna,  for  drainage  work  in  the  district.  The  work  -«-ill 
involve  grubbing  and  cleaning  right-of-way  about  500  ft.  wide, 
containing  2310  acres  of  land  in  Sections  1.  2.  3,  4.  5,  7  and  8; 
for  67,000  cu.yd.  excavation,  erection  of  bridge  and  grubbing 
and  clearing  about  117  acres  of  land  in  a  strip  500  ft.  wide 
and  1.9  miles  for  drainage  in  Section   6. 

+Dock — Tacoma.  Wash. — The  contract  for  constructing  a 
dock  for  the  Commercial  Dock  Co.  has  been  awarded,  it  is 
reported,     to     CORNELL     BROS.,     Savage-Scofield     Bldg.,     at 

Channel  Work — Sacramento,  Calif. — The  state  of  California 
Is  considering  straightening  the  channel  of  the  Mokelume 
River  between  Reclamation  Dist.  348  and  the  island  The 
work  will  require  the  moving  of  488,700  cu.ft.  of  earth.  Esti- 
mated   cost,    $15,000. 

+  nnth  House — San  Bernardino.  Calif. — .VIYZELLK  Xc  IM- 
HOFF  have  been  awarded  the  contract  for  the  construction 
of  a  bath  house  and  plunge  at  Urblta  Springs  tor  the  Pacific 
Electric  Ry.  Co.  It  will  be  .i6xir,0  ft.,  with  plastered  exterior 
over  metal  lath,  tile  roof  and  towers,  cement  plunge.  25  tub 
baths,  private  baths,  dressing  rooms  and  parlors.  The  cost 
will    be    $40,000. 

Tunnel — San  Francisco,  Calif. — The  Board  of  Public  Works 
has  directed  the  City  Engineer  to  prepare  plans  for  the  con- 
struction of  the  Fillmore  St.  Tunnel. 

Tunnel — San  Francisco.  Calif. — Bids  will  be  received  until 
Apr.  9.  by  the  city,  for  the  construction  of  a  tunnel  with  ap- 
proaches in  Stockton  St.,  between  Sutter  and  Sacramento  Sts. 

Noted  Mar.  6. 

Wharl — San  Francisco,  Calif. — The  State  Board  of  Harbor 
Commissioners  have  approved  plans  for  the  construction  of 
Pier  45.  This  pier  will  be  built  near  the  mouth  of  the  channel 
south  of  the  Pacific  Mail  docks.  It  will  be  800x200  ft.  Esti- 
mated cost.   $200,000. 

Pier — Santa  Monica.  Calif. — The  Great  Western  Amusement 
Co.  has  asked  the  City  Council  for  a  franchise  for  the  con- 
struction of  a  pier,  to  cost  $250,000. 

+  Bulkhpad — Venice.  Calif. — The  contract  has  been  award- 
ed to  CHARLES  STANSBURY.  407  H.  W.  Hellman  Bldg..  Los 
Angeles.  Calif.,  for  constructing  a  concrete  bulkhead  with  a 
protecting  deck  along  a  portion  of  the  Ocean  Front  AValk  and 
the  Strand  and  across  intersecting  streets  between  Dorothy 
and   Clark   Aves. 

Ferry  Terminal — Cape  Tormentaine.  N.  B. — Bids  will  be 
received  until  noon.  Apr.  S.  by  L.  K.  Jones.  Secy.  Dept.  Rys. 
and  Canals.  Ottawa.  Ont..  for  the  construction  of  a  car  ferry 
terminal    at   Cape   Tormentine.    N.   B. 
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BlIIiDINGS 

Boston,  Mass. — Bids  will  be  received  until  Mar.  24,  for  the 
erection  of  a  municipal  building  in  Ward  7.  Manus  J.  Fish, 
100    Summer   St..   is   Supt.    of  Pub.    Wks. 

A  bill  was  favorably  reported  Mar.  13  in  the  Massa- 
chusetts House  of  Representatives  providing  for  the  erec- 
tion of  an  addition  to  the  state  house.  It  will  be  of  marble. 
The  estimated  cost  is  $600,000. 

+\ew  Bedford.  Mass. — The  contract  for  the  construction  of 
a  high  school  on  Cherry  St..  has  been  awarded  to  GEO.  W. 
HOWARD  &  SONS,  63S  Warren  Ave.,  Brockton.  It  will  be  of 
brick  and  stone,  three  stories.  The  estimated  cost  is  ?420.- 
000.  ■«'.  R.  B.  Remington  is  Chn.  of  Com.  dough  &  Ward- 
ner,  46  Cornhill,  Boston,  are  Archs.  R.  D.  Kimball,  6  Beacon 
St.,   Boston,   is  Steam   Engr. 

Springfield,  Mass. — Plans  for  the  proposed  High  School  of 
Commerce  have  been  prepared  by  Kirkman  &  Parlett.  It 
will  be  220x240  ft.  three  story  and  basement.  The  estimated 
cost    is   $600,000.      J.   A.    Dennison   Mayor. 

+«>hster,  Mass. — The  contract  for  the  erection  of  the 
$50.0011  school  for  Sacred  Heart  Parish  has  been  awarded  to 
VIRGIL  DORAIS,  Worcester,  Mass.     Noted  Nov.  28. 

Webster.  .Mass. — Bids  will  be  received  at  once  for  a  church 
for  St.  Joseph's  Parish  to  be  built  at  Whitcomb  and  Maynard 
Sts.  The  estimated  cost  is  $90,000.  Rev.  Anthony  A.  Cyran 
is  Pastor. 

♦Worcester.  Mass. — The  contract  for  the  construction  of 
an  addition  for  the  Worcester  Storage  Co.,  on  Clinton  St.,  has 
been  awarded  to   the   E.  J.  CROSS  CO.,   82   Foster  St. 

A  site  has  been  chosen  for  a  normal  school  to  be  built  by 
the  S^tate  Board  of  Education.  David  Snedden  is  Chn.,  15  Ash- 
burton    PI.,    Boston. 

Providence.  R.  I. — The  Terminal  Warehouse  Co.,  will  erect 
a   flve-story   ware   house    100x200    ft.    on    Allend   Ave. 

Plans  have  been  prepared  by  Clark.  Howe  &  Homer, 
Archs..  tor  the  construction  of  a  school  tor  the  Lincoln 
School  Inc.  The  estimated  co§t  is  $100,000.  James  Richard- 
son,  is  Pres.   of  Trustees. 

Xew  Havien,  Conn. — Plans  are  being  prepared  for  a  build- 
ing at  the  Crittenden  Home  for  Children  in  AUingtown.  It 
will  be  40x125  ft.,  three  stories  and  basement,  of  hollow 
tile  blocks  and  stucco  construction  with  tile  roof.  C.  F. 
Townsend   55   Church  St.,   New    Haven,   is  Arch. 

Aihan.v,  S.  V. — Charles  G.  Ogden,  Arch.,  Albany,  is  revis- 
ing plans  for  improvements  to  the  Central  Y.  M.  C.  A.  build- 
ing.     The   estimated   cost   is   $60,000. 

Isaac  Hough,  Hough  Block,  State  St.,  contemplates  the 
erection  of  a  14-story  hotel  on  Columbia  St.,  between  North 
Pearl   St.   and   Broadway. 

BufTaio,  X,  Y, — Plans  are  being  drawn  for  a  3-story  75x110 
ft.  Club  House  to  be  erected  by  the  Fraternal  Order  of  Eagles 
at   Pearl  and   Tupper   Sts. 

A  site  has  been  purchased  by  the  city  for  a  library,  gym- 
.lasium  and  assembly  hall  on  Niagara  St.  near  Hamilton  St. 
70x163  ft.  and  the  preparation  of  plans  for  the  building 
authorized.     Francis  G.  Ward.  Is  Comr.  of  Pub.   Wks. 

+Uuflralo,  N.  V. — The  general  contract  for  the  construction 
of  the  Hutchinson  high  school  has  been  awarded  to  the 
DUROLITHIC  CO.,   Buffalo,   at   $567,000.     Noted  Mar.  6. 

Lovkport.  X.  Y. — Chester  R.  Phelps.  Arch.,  has  revised 
plans  for  an  addition  to  the  courthouse.  The  estimated  cost 
Is   $75,000.      Noted   Feb.   18. 

+lV'ew  Yoric,  N.  Y. — Valentine  &  Klssam.  Archs,,  346  Fourth 
Ave.,  have  awarded  a  contract  to  the  W.  L.  CROW  CON- 
STRUCTION CO.,  103  Park  Ave.,  for  the  construction  of  a 
seven-story  building.  100x50  ft.,  at  121  East  2ath  St.,  for  the 
Anthony    Home    for    Working   Girls. 

♦  Robert  Ooelet,  9  West  17th  St.,  has  awarded  a  contract 
to  the  LIBMAN  CONTRACTLNG  CO.,  107  West  46th  St..  for 
the  erection  of  a  three-story  theater  and  mercantile  building, 
162x100  ft.,  at  the  southwest  corner  of  Broadway  and  90th  St. 
James  F.  Connell,  Mariners  Harbor,  S.  I.,  Is  the  Arch.  The 
estimated   cost   Is   $250,000. 

♦Ooldwln,  Starrett  &  Van  Vlfck.  Archs..  45  East  17th  St., 
have  awarded  a  contract  to  E.  BROOKS  &  CO..  1  East  41st  St., 
for  the  construction  of  the  departmt  nt  store  to  be  erected  on 
Fifth  Ave.,  between  38th  and  39th  .Sts..  for  Lord  &  Tavlor, 
Fifth  Ave.  and  2flth  St  It  will  be  ten  stories  high  .200x148 
ft.,  end  is  owned  by  the  J.  H.  &  F.  V.  Burton  Co.,  384  Broad- 
way.     The   estimated    cost    Is    $2,000,000.      Noted    Feb.    13. 

Plans  have  been  completed  by  Cross  &  Cross.  Archs.. 
527  Fifth  Ave.,  for  the  construction  of  a  nine-story  apart- 
ment house  at  111  East  53d  St.,  for  the  118  East  54th  St. 
Co.,   546   Fifth   Ave.     The  estimated   cost   la  $160,000. 

Plans  have  been  filed  by  DauS  &  Otto.  Archs..  134  Fulton 
St.,  for  the  construction  of  a  six-story  home.  100x40  ft.,  to  be 
erected  on  8th  St..  near  Third  Ave.,  for  the  Society  of  Catholic 
Mechanics.   261    West    137th   St.     The  estimated   cost    is  $60  000. 

Plans  have  been  filed  by  J.  C.  Cocker.  Arch..  2017  Fifth 
Ave.,  for  the  construction  of  a  six-story  apartment  house  on 
Northern  Ave.,  near  18lBt  St.  It  will  be  built  for  the  Trosacho 
Really  Co.,  40  East  22d  St.  The  estimated  cost  Is  $171,000. 
Noted    Feb.    6. 

Plans  have  been  filed  by  Heidelberg  &  I-ury,  Archs.,  320 
Fifth  Ave.,  for  the  construction  of  a  six-story  hospital  clinic 
for  the  Hospital  of  Ileformltles  and  Joint  Diseases.  It  will 
be  90x34  ft.,  and  will  be  erected  on  123d  St.,  near  Madison 
Ave,      The   estimated   cost   Is   $90,000. 

Plans  have  tieen  completed  bv  Schwartz  &  Gross,  Archs., 
347  Fifth  Ave.,  for  the  construitlon  of  a  12-Htory  anurtment 
house  to  be  erectid  ut  the  northeast  corner  of  Riverside  Drive 
and  Ulst  St.,  for  Newmnrk  &  Davis,  435  West  119th  St,  The 
lUftlmated    cost    Is    $:.fl0.000 

Plans  have  be<-n  filed  bv  Mann  &  McNellle,  Archs.,  70  Bast 
46th  St.,  for  the  construction  of  nn  11-story  hotel,  on  162d 
St..  near  Riverside  Drive,  for  John  Mulr,  17  West  86th  St.  The 
estimated    cost    Is    $120,000. 

(Boro.  The  Bronx) — The  City  of  Niw  York  hiis  filed  plans 
for  the  construc'tlon  of  a  new  fire  house,  on  Mt.  Hone  Ave., 
near  17Bth  St,  It  will  be  three  stories  hU-h.  52x42  ft.,  of 
brick.  Dennison.  Hirons  *  D.-rbyshhe.  475  Fifth  Ave.,  Man- 
hatan,  ari'   the   Archs.      Th-   estlmiiterl   cost    Is   147,000. 

tfloro.    The    Bronx)— Plans    have    been    filed    by    Neville    & 


Bagge.  Archs..  217  West  125th  St..  Manhattan,  for  the  con- 
struction of  a  two-storv  brick  theater,  154x163  ft.,  on  Boston 
Road,  near  167th  St.,  for  the  Weisayer  Amusement  &  Con- 
struction  Co.     The    estimated   cost   is   $100,000. 

♦  Sclirnrctady,  N.  Y. — The  general  contract  for  the  con- 
struction of  the  gymnasium  building  for  Union  College  has 
been  awarded  to  the  AMSTERDAM  BUILDING  CO.,  43  West 
27th  St.,   New  York.      Noted   Dec.    26. 

Pertli  Amboy,  N.  J. — The  Y.  M.  C.  A.  will  soon  advertise 
for  bids  for  the  erection  of  a  new  four-story  building  for  its 
use  on  Jefferson  St.  Shattuck  &  Hussey,  Archs.,  Chicago,  111, 
The  estimated  cost  is  $95,000.     S.  M.  Lipscomb  is  Secy. 

Cresson.  Penn. — The  Pennsylvania  R.R.  will  erect  a  pas- 
senger station  at  Cresson.  The  estimated  cost  is  $40,000.  A. 
S.   Vogt   is   Mech.    Engr..   Altoona,    Penn. 

Erie.  I»enn. — The  Board  of  Education  will  ask  bids  about 
Apr.  1.  for  the  construction  of  a  three-story  brick  building 
at  East  Ave.  and  Sixth  St.  J.  W.  Yard  &  Sons.,  Penn  Bldg., 
Erie.  Archs.     About   $100,000   will  be  spent   on  the   work. 

Nortli  Cataxanqaa,  Penn. — Henry  Webber.  Secy..  1107  North 
Third  St..  North  Catasauqua.  Penn..  will  receive  bids  for  the 
construction  of  a  brick  and  stone  school  building.  The  esti- 
mated  cost  is   $42,000. 

Piiiiadelpliia.  Penn. — J.  Horace  Cook,  Land  Title  Bldg.,  is 
receiving  bids  for  the  construction  of  the  three-story  brick 
addition  to  the  school  building  at  59th  and  Race  Sts.,  for  the 
Board   of   Education. 

+The  contract  has  been  awarded  to  CRAMP  &  CO.,  for  the 
construction  of  the  three-story  and  basement  school  build- 
ing on  Third  St.,  between  McKean  and  Mifflin  Sts.,  for  the 
School  District  of  Philadelphia.     The  estimated  cost  is  $416,855. 

+The  contract  for  the  construction  of  the  surgical  ward 
building  at  34th  and  Spruce  Sts..  for  the  University  of  Penn- 
sylvania Hospital,  has  been  awarded  to  IRWIN  &  LEIGHTON, 
126  North   12th  St. 

The  Supreme  Council  of  the  Loyal  Order  of  Moose  will 
erect  a  college  for  the  education  of  the  children  of  the  Loyal 
Order    of   Moose      The    estimated    cost    is    $1,000,000. 

J.  F.  Bradley  is  planning  the  erection  of  a  theater,  80x197 
ft.,  on  Main  St.,  near  Green  Lane,  Manayunk,  for  the  Mozart 
Amusement   Co.      The    estimated    cost   is   $120,000. 

M.  Weinmann  has  purchased  a  site  at  4032  Market  St.,  for 
a  syndicate,  which  will  erect  a  theater  thereon.  The  estimated 
cost  is  $150,000. 

Pittsburgh,  Penn. — F.  C.  Sauer,  Arch.,  is  preparing  plans 
for  the  construction  of  a  three-story  club  building  at  Fifth 
Ave.  and  Jumonville  St.,  for  Pittsburgh  Lodge  No.  11; 
B.  P.  O.  E.      The  estimated  cost  is  $200,000.     Noted  Feb.  27. 

The  B.  F.  Jones  Estate  will  erect  a  hotel  on  Liberty  Ave. 
The  estimated  cost  is  $5,000,000. 

Plans  have  been  announced  by  the  Pittsburgh  Masons,  for 
the  construction  of  a  temple  at  Fifth  Ave.,  between  Tennyson 
and   Lyton   Aves.      The  estimated   cost  is   $1,500,000. 

+The  DUQUESNE  CONSTRUCTION  CO..  Bessemer  Bldg., 
has  been  awarded  the  general  contract  for  the  construc- 
tion of  St.  Regis  Home,  in  Ann  St..  to  cost  $70,000.  The 
building  will  be  four  stories  high,  of  brick  construction,  60 
x90   ft. 

+The  contract  has  been  awarded  to  the  PENNSYLVANIA 
MARBLE  &  MOSAIC  CO.,  Jenkins  Arcade  Bldg.,  for  the 
martjle  work  to  be  used  in  the  remodeling  of  the  Allegheny 
County  Court  House,  made  necessary  by  the  removal  of  the 
"Hump."  William  F.  Trimble  &  Sons,  Penn  Ave.,  are  the 
general   contractors. 

Ridenay.  Penn. — Bids  will  be  received  until  noon.  Mar.  28, 
by  G.  F.  Grelner.  27  Rigway  Nat'l  Rank  Bldg..  for  the  con- 
struction of  a  stone  edifice  for  the  First  Ev.angellcal  Lutheran 
Church   of  Rldgway. 

♦AVIImlngrton,  Del. — The  contract  for  the  construction  of 
the  church  edifice  at  Park  Place  and  Van  Buren  St..  for  the 
First  Church  of  Christ.  Scientist  has  been  awarded  to  WIL- 
LIAM D.    HADDOCK  &  CO. 

+  naltlniarr,  Md.— The  contract  has  been  awarded  to  J.  L. 
ROBINSON  CONSTRUCTION  CO..  Knickerbocker  Bldg.,  Bal- 
timore, for  the  construction  of  a  clubhouse  for  the  Ger- 
manla  Maennerchor.  Walter  M.  Giekc,  Gunter  Bldg.,  la 
Arch. 

+('bnrlo(teHvilir,  Vn. — The  contract  has  been  awarded  to 
thi-  KING  LUMBER  CO..  Charlottesville.  Va..  by  the  Young 
Men's  Christian  Association,  for  the  construction  of  a  build- 
ing, Shattuck  &  Hussey,  Association  Bldg.,  Chicago,  HI,,  and 
A.  Ten  Eyck  Brown.  Forseythe  Bldg.,  Atlanta  are  Assoc. 
Arch,     The   estimated   cost   Is   $460,000. 

PeterabnrK,  Va. — Bids  will  be  received  until  Apr.  20,  by  A. 
W.  Walch,  Secy,  22  Mcllwalne  Bldg.,  for  the  construction  of  a 
Y.  M.  C.  A.  building.  60x40  ft.  Shattuck  &  Hussev.  Chicago, 
HI.,  and  S.  Daly  Craig,  Petersburg,  Va.  are  Archs.  The  setl- 
mated    cost    Is    $65,000. 

♦Rlohmond.  Va. — The  contract  has  been  awarded  to  H.  L. 
MATTHEWS,  Richmond,  Va.,  at  $84,000,  for  the  construction 
of  a  three-story  brick,  stone  and  concrete  Y.  M.  C.  A.  build- 
ing,  Noland   &    Baskervllle,   ai  e   Archs.,   Richmond. 

RIobmond,  Va. —  Bids  will  be  received  about  May  IS,  by 
Carneal  It  Johnston,  Archs.,  for  the  construction  of  a  notel  for 
the  Davis   Hotel   Co.     The  estimated  <ost   Is   $80,000. 

♦  Spartanburic,  S.  ('. — The  contract  for  500  tons  of  fabri- 
cated stiel  to  be  used  In  the  construction  of  the  office  build- 
ing at  Morgan  Sc).,  has  been  awarded  to  the  ROANOKE 
BRIDGIC    CO.,    Roanoke,    Va.      Noted    Feb.    20. 

♦  Atlanta,  tio. — The  contract  has  been  awarded  to  MILES 
&  HRADT.  for  the  erection  of  the  edifice  for  the  Church  ol 
Christ,  Scientist.  Dougherty  &  Robertson  are  Archs,  The 
estimated    cost   Is   $87,000. 

Adnntn.  <ia.^Thi'  lowest  bidder  for  the  construction  of  a 
Y.  M.  C,  A.  building  was  the  King  Lumber  Co.,  Charlottes- 
ville.  Va  ,   at    $277,168. 

♦  Vliiaila,  <;b.— The  contract  for  the  construction  of  the 
m.iM.Milc  lemide.  at  VIdalla.  has  been  awarded  to  J.  F    DARBV. 
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InillnnuixillN,  Inil. — The  Grand  Lodtjc,  Iniiiiovetl  OiUor  of 
Rfd  Men.  will  erect  a  hotel  at  Capitol  and  Market  Sts.  The 
estjnvited  cost  la  $300,000.  Ch»,rles  WeathurhogB  Is  Arch., 
Ft.   Wayne,   Ind. 

4'InilinnopollH,  Inil. — The  ffenera!  contract  has  boon  award- 
ed to  IIKNKY  noLLM.AN.  1303  Merchants  liatiU  HUIk..  for  the 
construction   of  a   thatir  for  F.   W.  Sandcr.s.    11133  Shelby  Kt. 

•f  Kokomii,  Inil. — The  general  contract  has  been  awarded  to 
FH.VNK  MEULAND.  LoK'anaport,  for  the  construction  of  a 
hospital    for   St.   John's   Academy. 

Drtrult,  Mich. — Rids  will  be  received  until  Mar.  28,  by 
Baxter,  O.Dell  &  H.ilpin,  Archs.,  1024  Hammond  Bldg.,  for 
the  construction  of  a  brick  and  steel  armory,  tor  Troop  De- 
troit  Cavalry. 

The  Whitney  Realty  Co.,  604  Whitney  Bldg.,  will  erect  an 
18-8tory  office  building  on  Washington,  Grand  Circus  Park 
and   Woodward   Aves. 

+MiiMkjeKun,  MIcb. — The  Muskegon  Theater  Co.,  Carl  Long, 
Secy.,  will  erect  a  brick  and  steel  theater.  SCHLISS  &  BAClf- 
MAN,    Grand   Rapids,    Mich.,   are    Engrs.,   and   Contractors. 

Irunnood,  Mlvh. — The  plans  of  Anderson  &  Williams,  Arch., 
Green  Bay.  Wis.,  for  a  new  school  at  Tronwood,  have  been 
accepted  by  the  Board  of  Education.  The  estimated  cost  is 
JIOO.OOO. 

(ialeKburg.  III. — Plans  have  been  prepared  by  J.  Grant 
Beadle.  Arch.,  207  Main  St..  for  the  construction  of  a  flve- 
story  hotel  at  Tompkins  and  Seminary  Sts.,  for  S.  A.  Kelly. 
The   estimated    cost   is  *S0,000. 

Nllnaukre,  Wis. — Plans  are  being  considered  at  the  offices 
of  the  Chicago  &  North-Western  R.R..  for  the  depot  and  hotel, 
to  be  erected  at  the  foot  of  Wisconsin  St.  The  estimated  cost 
is  $2,000,000. 

Mt.  Sinai  hospital  will  erect  a  seven-story  hospital  build- 
ing at  12th  and   Cedar  Sts.     The  estimated  cost  is  $100,000. 

Milwaukee,  Wis. — Saxe  Bros,  will  erect  a  14-story  hotel 
at  Third  and  Sycamore  Sts.     The  estimated  cost  is  $1,000,000. 

Mlltvauker,  Wis. — Improvements,  including  buildings  and 
sites,  contemplated  by  the  Wisconsin  Telephone  Co.,  at  Mil- 
waukee are  to  cost  $1,500,000.  A  10-story  building  may  be 
erected  on  the  site  adjoining  the  Grand  exchange  on  Fifth 
St.,    between    Grand    Ave.    and    Wells    St. 

+Superlor,  Wis. — The  contract  for  a  mercantile  building  at 
13th  St.  and  Tower  Ave.  has  been  awarded  to  JACOBSON 
BROTHERS.      Cost,    $50,000.      Noted    Jan.    9. 

Des  Moines,  Iowa — The  J.  I.  Case  Co.,  Racine,  Wis.,  will 
erect  a  six-story  concrete  building,  at  Des  Moines.  The  esti- 
mated   cost    is    $200,000. 

Des  Moines,  lona — Plans  have  been  prepared  by  Proudfoot, 
Bird  &  Rawson,  Archs.,  Flyn  Bldg.,  for  the  construction  of 
the    Empress    Theater    for    Elbert    &   Gretchell. 

Dubuque,  Iowa — The  B.  P.  O.  E.  will  erect  a  three-story 
club  building  at  Locust  and  Seventh  Sts.  The  estimated  cost 
is  $100,000. 

+Uulutb,  nilnn. — The  contract  for  the  constrution  of  the 
Boston  store  building,  at  13th  St.  and  Tower  Ave.,  has  been 
awarded  to  JACOBSON  BROS.,  Duluth. 

St.  Louis,  Mo. — Plans  have  been  prepared  for  the  con- 
struction of  a  club  house  for  the  Midland  Valley  County 
Club.      The  estimated  cost  is  $150,000.      F.   R.   Canter  is  Pres. 

•^liHtle  Rock,  .\rk. — The  general  contract  has  been  awarded 
to  WINDHAM  BROS.,  Birmingham,  Ala.,  for  the  construction 
of  the  four-story  building,  to  be  erected  at  Ninth  St.  and 
Broadway.      F.    M.   Blaisdell,   Little   Rock,    is   Arch. 

Dallas.  Tex. — The  Union  Terminal  Co.  will  erect  a  Union 
depot  at  Dallas.  Jarvis  Hunt  is  Arch.,  Chicago,  111.  The  esti- 
mated  cost   is    $3,000,000. 

Denlxon,  Tex. — Bids  will  be  received  until  Mar.  26,  by  J.  D. 
Yocum,  City  Secy.,  for  the  construction  of  a  three-story,  steel 
and  reinforced-concrete  high  school.  A.  O.  Watson  is  Arch., 
Austin.  Tex. 

El  Paso,  Tex. — Trost  &  Trost,  Archs.,  are  preparing  plans 
for  the  construction  of  a  ten-storv  office  building  on  the  site 
of  the  First  National  Bank  at  San  Antonio  and  El  Paso  Sts. 
The    estimated    cost    is    $200,000. 

+Houston,  Tex. — The  contract  has  been  awarded  to  W.  E. 
WOODRUFF  for  the  construction  of  the  building  for  the 
Sid  Westheimer  Co.  The  structure  will  be  four  stories  high, 
of  brick  and  reinforced  concrete.  The  estimated  cost,  $50,000. 
Noted   Nov.   14. 

+San  .\ntonlo.  Tex. — The  contract  has  been  a'warded  to 
E.  NIGG.\LL  &  SON.  at  $61,000,  for  the  erection  of  the  dormi- 
tory for   St.   John's  Orphanage. 

+T\  aoo,  Tex. — The  contract  for  the  erection  of  the  masonic 
temple  has  been  awarded  to  FELLS  &  AINSWORTH,  at  $65,000. 
Noted    Dec.    5. 

+SaU  Lake  City,  l.'tah — The  contract  for  the  construction 
of  the  bank  building  for  the  Farmers  &  Stockgrowers  Bank 
has  been  awarded  to  OLIVER  HODGSON,  Salt  Lake  Citv. 
v4JDCf-;c^Vo,,(Gc.  .lOaG.ETAOIN  ESTH  ESTH  ESTH  ETE 
+  Spnkane,  AVasb. — The  contract  has  been  awarded  to  the 
Hurley-Mason  Co..  for  the  construction  of  the  department- 
store   building  for  Patrick   Welsh. 

Portland,  Ore. — A.  C.  Going,  662  W^asco  St..  will  erect  a 
six-story  reinforced-concrete  apartment  house  at  10th  and 
Lovejoy  Sts.     The   estimated   cost   is   $165,000. 

.Vlahamhra,  Calif. — Bids  will  be  received  until  9  a.m..  Mar. 
22.  for  erecting  a  city  hall.  The  estimated  cost  is  $40,000. 
Parkinson   &   Bergstrom.   Los   Angeles,   are    Archs. 

DaTls,  Calif. — The  Davis  Supply  Co.  contemplates  erecting 
a  three-story  hotel  and  business  block  in  Davis.  The  esti- 
mated cost  is   $150,000. 

♦Fresno,  Calif. — The  contract  has  been  awarded  to  D.  A. 
COWAN  at  $36,000  for  the  construction  of  a  one-story  brick 
lodge  building  for  the  Knights  of  Pythias.  It  will  be  75x700 
It.,  of  brick  and  stone  construction.  Starbuck  &  Clark  are 
Archs. 

lios  ..VuKeles,  Calif. — A  syndicate  represented  by  Ira  W. 
Byrnes,  220  Coulter  Bldg.,  Iios  Angeles,  contemplates  erecting 


a  reinforced-concrete  hotel  at  Sprins  and  Franklin  St.  Den- 
nis &  Farwell  are  Archa. 

PaNnileuu,  Cnllf. — Thi-  CltlzenH'  National  Hank  will  erect  a 
Bevi.ii-.Mlory  and  bas.nj.nt  rilnfor<<d-concri-tc.  ollic.-  bulldlnK 
at  La.st  Colorado  St.  anri  Marengo  Ave.  The  coHt  will  be  about 
$100,00(1.  Parkinson  &  ll.rgstrom,  .Security  Bldg.,  Los  Anueles, 
are  the  Ai-chs.  i 

Sueriimento,  C^allf — The  State  Legislature  Is  contemplating 
erecting  a  10-story  office  bulldlnif  on  Tenth  St..  opposite  the 
Hotel  .Sacramento,   to   house   overflow   offices   from   the   capltol. 

San  DieKo,  railf.— The  Simpson  Construction  Co.,  Ameri- 
can Bank  Bldg.,  la  the  low  bidder  at  $67,000  for  the  erection 
of  an  Exposition  building  at  San  Diego,  for  the  Southern 
California  Panama  Exposition  Commission.  C.  L.  Wilson  Is 
Mgr.,    Chamber   of   Commerce,    Los   Angeles.      Noted    Feb.    20. 

+  Santn  Barbara,  Calif. — The  general  contract  has  been 
awarded  to  E.  F.  EDWARDS,  East  Pedrogosa  St..  for  the 
con.struetion    of    the    Y.    M.    C.    A.    building    at    Chappela    and 

San  FrnneiNco,  Calif. — C.  F.  Hornung  will  erect  a  five-story 
and  basement  reinforced-concrete  building  on  Valencia  St, 
south  of  Ifith  St.     Rhodes  &  Marisch  are  Archs. 

The  Metropolitan  Life  Insurance  Co.  will  erect  a  three- 
story  adidtion  to  their  building  at  Pine  and  Stockton  Sts.  The 
estimated  cost  is  $100,000.  Miller  &  Colmesnll,  Lick  Bldg.,  are 
Archs. 

Ottawa,  Ont. — Rids  will  be  received  until  4  p.m..  Mar.  31, 
by  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub.  Wks..  for  the  con- 
struction of  a  Customs  building  on  Mackenzie  Ave.,  Ottawa. 

Ross  &  McDonald,  Archs.,  Montreal,  Que.,  have  plans  for 
the  addition  of  two  stories  on  the  present  store  of  A.  E. 
Rea  &  Co.,  Ltd.,  at  Ottawa,  Ont.,  also  an  entire  new  addition 
adjoining  the  present  premises  on  the  north,  to  be  seven 
stories    high. 

INDUSTRIAL   NOTES 

The  Forest  Service  of  the  United  States  Dept.  of  Agricul- 
ture has  announced  that  bids  will  be  received  until  Apr.  1.  by 
the  District  Forester,  Missoula,  Mont.,  for  the  purchase  of 
267.000,000  board  feet  of  timber  in  the  Priest  River  Valley. 
Kanikau  National  Forest,  Idaho.  It  is  standing  timber,  and 
the  object  of  the  department  is  to  clear  this  part  of  the  area 
for  agriculture,  instead  of  providing  for  forest  renewal. 
When  the  tract  has  been  cleared  of  timber  the  land  will  be 
thrown  open  to  homesteading.  If  the  Forest  Service  does 
not  sell  off  the  timber  before  opening  the  land  to  entry,  the 
value  of  the  present  stand  of  timber  would  result  in  the 
land  being  held  for  speculative  purposes  Instead  of  being 
cleared    for    farms.  The    timber    offered    for    sale    is    on    the 

Priest  River  watershed  in  three  tracts  or  "logging  chances," 
located,  respectively,  on  the  upper  West  Branch  of  the  Priest 
River,  on  the  main  Priest  River  and  on  the  lower  West 
Branch.  It  is  in  the  northwest  corner  of  Idaho,  and  extends 
40  miles  north  of  the  Great  Northern  R.R.  Priest  Lake  is 
20  miles  long.  On  the  Upper  West  Branch  Chance  there  is 
approximately  146,000,000  ft.  of  timber  offered  for  sale;  on  the 
Priest  River  Chance,  32.000,000  ft.,  and  on  the  Lower  West 
Branch  Chance,  approximately  66,000.000  ft.  The  upper  and 
Lower  Branches  olter  difficulties  to  driving,  but  the  timber 
on  the  main  Priest  River  Chance  must  be  driven.  If  the  timber 
is  to  be  transported  by  stream,  the  longest  driving  distance 
is  30  miles. 

The  timber  consists  of  several  species.  White  pine  and 
larch  predominate,  with  a  considerable  amount  of  cedar. 
Douglass  fir,  yellow  pine,  spruce  and  some  hemlock  and  white 
fir.  More  than  half  of  the  timber  to  be  cut  is  white  pine,  and 
about    one-fourth    is    larch. 

Conditions  are  exceptionally  favorable  for  the  construction 
of  a  logging  railroad  from  the  Great  Northern  R.R  at  Priest 
River  to  reach  the  timber  on  the  Upper  and  Lower  West 
Branch  Chances.  In  addition  to  the  usual  great  advantages 
of  railroad  logging,  such  a  railroad  should  have  a  large 
residual  value  at  the  end  of  cutting  operations  in  connection 
w-ith  these  sales,  for  there  is  approximately  200.000  000  ft. 
of  privately  owned  timber  interspersed  with'  that  belonging 
to  the  Government  on  the  sale  areas.  Furthermore  a  short 
extension  of  the  railroad  of  about  five  miles  from  the  Upper 
West  Branch  Chance  to  the  foot  of  Priest  Lake  will  tap  a 
body  of  timber  of  approximately  one  billion  feet,  of  which  the 
Government  owns  seven  hundred  million.  The  Government 
timber  on  the  lake  will  be  sold  from  time  to  time.  Tn  addi- 
tion to  the  merchantable  timber  around  the  lake  there  is  also 
a  great  amount  of  young  growth  which  will  be  come  mer- 
chantable in  due  time.  A  mill  set  on  the  lake  at  the  terminus 
of  the  railroad  could  handle  all  of  the  timber  included  in  the 
Upper  and  Lower  West  Branch  Chances  and  also  the  timber 
tributary  to  the  lake  when  it  is  ready  for  cutting.  Such  a 
railroad  would  have  an  indefinite  life,  serving  the  important 
agricultural  development  which  will  undoubtedly  take  place 
within  the  next  few  years  following  the  cutting  in  the  Priest 
River  and  Lake  valley,  on  the  35,000  acres,  approximately 
of  agricultural  land.  This  agricultural  area  is  Government 
land  and  will  be  open  for  entry  after  the  timber  is  removed. 
Twenty-six  miles  of  main  line  from  the  town  of  Priest  River 
on  the  Great  Northern  R.R.  will  be  required  to  handle  the  tim- 
ber on  the  West  Branch  Chances.  In  addition  to  the  main 
line  approximately  53  miles  of  spurs  will  be  required  Full 
information  may  be  obtained  from  the  Forest  Supervisor 
Newport,    Wash. 

The  Allls-Chaliners  Mannfaoturlnsr  Co.  has  been  formed 
and  will  succeed  the  old  .\llis-Chalmers  Co.  The  new  com- 
pany has  purchased  at  foreclosure  sale  the  plants  of  the  old 
company  and  has  obtained  working  capital  bv  assessments  on 
the  old  stock.  The  lack  of  funds  to  finance  the  business 
coupled  with  small  profits  was  the  reason  for  the  failure  of 
the  old  company. 

The  officers  are;  John  H.  McClement  of.  New  York  Chair- 
man of  the  Board  of  Directors,  and  Otto  H.  Falk,  of  Mil- 
waukee,   President. 

The  Executive  Committee;  Frederick  Vogel.  Jr..  Pres,  of 
the  First  National  Bank  of  Milwaukee;  Gustave  Pabst  Chair- 
rnan  of  the  Pabst  Brewing  Co..  J.  D.  Mortimer.  President  of 
the  Milwaukee  Heat.  Light  &  Traction  Co.;  Oliver  C.  Fuller, 
head  of  the  Wisconsin  Trust  Co.  of  Milwaukee,  and  the 
Messrs.  McClement  and  Falk.  The  company  will  manufacture 
the    same    line    of    equipment    as    the    old    Allis-Chalmers    Co. 
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NEW    RAPID    TRANSIT    LINES    IN    NEW    YORK 

A  delay  occurred  after  the  following  was  written,  but  it 
is  expected  that,  by  the  time  this  paper  reaches  the  readers, 
that  it  will   '^e  substantially  correct. 

The  Board  of  Estimate  and  Apportionment  of  the  Citv  of 
New  York,  the  Public  Service  Commission  for  the  First  "Dis- 
trict, the  Interborough  Rapid  Transit  Co.  and  the  New  York 
Municipal  Railway  Corporation  (Brooklyn  Rapid  Transit) 
have  concluded  their  negotiations  for  the  construction  and 
operation  of  the  new  rapid  transit  lines  in  New  York  City. 
These  new  lines  comprise  what  is  known  as  the  Dual  System 
of  rapid  transit,  so  called,  for  the  reason  that  two  companies 
already  extensively  engaged  in  Cit.v  transportation,  namely, 
the  Interborough  and  the  Brooklyn  Rapid  Transit  companies, 
are  to  get  leases   for  the  operation  of  the   new  system. 


The  new  contractu  call  for  the  construction  of  44.55  miles 
or  new  HubWiiy.  5:f.l!i  mil.-!,  of  new  elevated  road  and  19. 80 
n.  ■.",  "'  third-track  and  other  additional  tracks  on  the 
exlHlInK  'l-vta.d  rallroadH  The  total  mileage  of  n.w  track- 
BKe  will  be  301!.!».  A  portion  of  this  work  Ih  under  contract. 
and  some  of  It  Ih  already  completed.  The  completed  portlonB 
embrace  the  Fourth  Avenue  Subway  In  Hrooklvn.  hIx  mlleH 
Of  four-track  road  runninK  from  the  Manhattan  HrldKe  to 
Fourth  Ave.  and  43d  St.,  Brooklyn;  the  Centre  St.  l.oVjn,  a 
four-tra-k  Hubw-ny  a  mile  and  a  half  lonK.  runnlnR  from 
lark  R.iw  and  (  hnmberB  St.  to  the  Manhattan  and  WMIIami.- 
burK  '■,''',''g'."\,""'i  '•"■  "••lm<'nt  Tunnel  under  the  Hasl  River 
from  42d  ,St.  Manhnltan  to  Lonx  Ixland  City.  There  U  some 
work  yet  to  be  done  on  nil  of  theH,-  lln.-n,  but  nil  are  prac- 
tically completed,  and  the  remalnlnK  w<irk  will  occupy  onlv 
a  few  months. 

Other  work  under  contract  conslBlH  principally  of  thi- 
conslrui-tlon  of  the  I>>xlnKlon  Avenue  Hubwnv.  which  Is  now 
KoInK  on  from  K3d  SI.  and  l.ixInKton  Avi-,  northward  to  and 
under  thi'  Harlem  River  and  as  far  an  157th  .St.  ami  Hlver  Ave. 
In  The  Bronx.  Work  Is  also  In  proKress  on  the  first  section 
of   the   Southern    Boulevard   extension   of    the   LexInRton    Ave- 


nue Subway  in  13Sth  St.  and  Southern  Boulevard  between 
Alexander  Ave.  and  147th  St.  These  two  subwavs  are  a 
part  of  the  lines  to  be  operated  bv  the  Interborough  Rapid 
Transit  Co.  Of  the  lines  to  be  operated  bv  the  Niw  York 
Municipal  Railway  Corporation  (Brooklyn  Rapid  Transit). 
work  is  already  goins  on  in  the  lower  part  of  Manhattan  oO 
that  portion  of  the  Broadway  Subway,  between  Morris  St. 
and  Trinity  Place  on  the  south  and  Bleecker  St.  and  Broadway 
on  the  north.  Contracts  recently  have  been  let  for  ele- 
vated railroads  in  the  Borough  of  Queens.  These  lines  will 
be  operated  jointly  by  the  Interborough  and  Brooklyn  com- 
panies. Work  will  begin  at  once  upon  construction  of  19 
miles  of  elevated  railroad  in  the  Boro.  of  Queens.  These  lines 
will  be  operated  jointly  by  the  Interborough  and  Brooklyn 
companies.  All  extensions  of  the  subway  system,  whether 
underground  or  elevated,  will  be  owned  by  the  City  of  New 
York,  although  both  companies  contribute  toward  the  cost  of 
their   construction. 

The  Dual  System  plans  are  an  evolution  of  the  plans  for 
the  Tri-Borough  System,  adopted  bv  the  Public  Service  Com- 
mission in  1907-190S  and  1909.  They  are  substantially  the 
same  as  those  approved  by  the  Board  of  Estimate  and  Appor- 
tionment in  May.  1912,  the  chief  features  of  which  were  the 
extensions  of  the  existing  subway  from  42d  St.  up  I^exington 
Ave.,  with  branches  in  The  Bronx,  and  down  .Seventh  Ave.  to 
the  lower  part  of  Manhattan,  with  a  tunnel  to  Brooklyn  and 
an  extension  out  Eastern  Parkway.  Brooklyn — for  operation 
by  the  Interborough  company:  and  the  tieing  in  of  the  exist- 
ing elevated  railroads  in  Brooklyn,  owned  by  the  Brooklyn 
Rapid  Transit  Co.  with  the  Fourth  .Avenue  Subway  in  Brook- 
lyn and  the  Centre  Street  Loop  in  Manhattan,  both  owned  by 
the  City,  the  extension  of  the  Fourth  .\venue  Subwav  down 
Fourth  Ave.,  from  43d  St.  to  S9th  St..  and  the  third-tracking 
and  extension  of  the  principal  Brooklyn  el,-vated  railroads. 
The  crosstown  line,  which  has  generallv  Ini-n  known  as  the 
(Jreenpoint  line,  running  through  Franklin  -\ve.,  for  the  pres- 
ent has  been  abandoned.  With  the  starting  of  construction 
of  the  Queens  elevated  lines,  work  will  be  going  on  in  four 
boroughs — Manhatta,n.  Brooklyn.  The  Bronx  and  Queens. 
Contracts  will  be  awarded  at  the  earliest  possible  time  for 
the  construction  of  the  East  River  tunnels  and  other  parts 
of  the  Dual  System.  The  proposed  tunnel  from  Brooklyn  to 
Staten  Island,  while  provided  for  in  the  Dual  System  plan, 
is  hft  for  future  construction.  Probably  the  first  part  of  the 
new  system  to  be  placed  in  operation  will  be  the  Fourth  Ave- 
nue Subway  and  the  Centre  Street  Loop.  If  the  reconstruction 
work  on  the  South  Brooklyn  elevated  lines  goes  on  as  rapidly 
as  anticipated,  these  subways  should  be  put  into  service  in 
from  14  to  l.S  months.  Within  a  few  months  also  it  will  be 
possible  to  have  temporary  operation  of  the  Belmont  Tunnel 
by  trolley  cars  or  subway  trains  and  transfer  to  the  existingr 
subway. 

In  perfecting  the  plans  for  the  Dual  System,  the  Public 
Service  Commission  has  been  almost  constantly  at  work  since 
1907.  when  it  was  created.  The  first  step  was  taken  Dec.  31 
of  that  year,  when  the  Commission  laid  out  the  route  for  the 
Broadway-Lexington  Avenue  Subway.  In  the  Commission's 
effort  to  enlarge  the  measure  of  rapid  transit  relief,  the 
Broadway-Lexington  Avenue  and  Fourth  Avenue  .Subways 
grew  into  the  Trl-Borough  System,  and  the  latter  into  the 
Dual  System,  lii  the  Intervening  time  many  conferences  have 
been  held  between  the  Public  Service  Commission  and  mem- 
bers of  the  Board  of  Estimate,  representing  the  City,  and 
officers  of  the  two  transportation  companies  mentioned.  In 
the  final  agreement,  the  plans  call  for  an  extension  of  the 
rapid  transit  facilities  to  cost  about  $325,000,000  for  construc- 
tion and  equipment.  The  companies  are  to  bear  the  entire 
cost  of  equipment,  although  it  becomes  the  property  of  the 
City,  the  entire  cost  of  reconstruction  and  extension  of  their 
own  lines,  and  are  also  to  contribute  many  millions  toward 
the  cost  of  construction  of  the  City  lines. 

Some  of  thi'  work  now  going  on  was  let  under  contracts 
awarded  on  bids  received  in  October,  1910.  when  parts  of  the 
Trl-Borough  .System  were  put  up  for  bidding.  No  contracts 
were  awarded  at  that  time,  as  the  proposals  from  the  trans- 
portation companies  to  join  the  City  In  the  operation  of  the 
new  lines  wire  under  consideration.  In  1911  when  the  Dual 
System  plan  had  been  evolved,  some  of  the  contracts  were 
offeri'd  to  and  accepted  by  the  lowest  bidders  who  had  put 
in  their  proposals  in  October,  1910.  At  the  time  the  Commis- 
sion received  these  bids,  which  were  for  construction  only 
with  municipal  funds.  It  also  asked  for  proposals  for  the 
construction,  equipment  and  operation  bv  private  capital  of 
the  Trl-Borough  System.  No  bids  were  received  undi'r  the 
private  capital  form  of  contract,  but  this  was  mainly  for  the 
reason  that  the  Tri-Horough  plan,  as  a  whole,  did  not  appeal 
to  those  having  private  capital  to  Invest  In  transit  leases. 
Upon  modification  of  these  plans  the  Commission  received  a 
number  of  offers  from  private  companies  to  join  the  City 
in  construction  In  return  for  an  operating  lease.  First  the 
Interborough  Rapid  Transit  Co.  and  Inter  thi-  Brooklyn  Rapid 
Transit  Co.  submitted  proposals,  and  these  proposals,  after 
nionths  of  neglotiatlon,  were  combined  in  the  Dual  System 
arrangemi-nt. 

It  is  expected  that  the  new  system  will  lii'  compbted  by 
.Ian.  1,  1917.  When  full  operation  Is  under  way.  the  Tirooklvn 
Rapid  Transit  trains  will  be  able  to  enter  Manhattan  ny 
means  of  three  bridgi's  across  and  thri'e  tunni-ls  under  the 
East  River,  and  can  bi'  operated  northward  through  Broadway 
and  Seventh  Ave.  to  59th  St..  and  eastward  through  59th  St. 
and  over  the  (.Jueensboro  Bridge  to  Astoria  and  Corona  In 
Queens.  On  the  Brooklyn  side  the  system  will  Include  the 
lines  to  Coney  Island  and  other  ri'inote  parts  of  the  borough. 
Over  the  whole  Brooklyn  Rapid  Transit  system  the  fare  will 
be  5c..  and  transfers  will  be  t^reely  given. 

On  that  pari  of  the  system  to  be  operated  by  the  Tnter- 
borough  company  the  li-nglh  of  the  flc.  ride  also  will  be 
greatly  extendi'd.  A  person  will  be  able  lo  ride  from  Pelhnm 
Hay  Park,  through  The  Bronx  into  Manhattan,  ilown  the 
whole  length  of  Manhattan,  under  the  lOast  UlviT  to  Itrook- 
\\n.  and  out  Eastern  Parkway  and  Livonia  .\ve.  to  New  Lots 
Road    for  a  single  6c.   fare. 

INHirHTRIAL  NOTE 

"  The  CUy  of  Mlllvllle,  N.  J.,  will  purchase  a  brick  tnstInK 
rattler  to  be  used  In  conJiin<'tlon  with  Its  proposed  Htreet  pnvlnqr 
work,  bills  for  which  will  be  recplved  until  Mar.  21.  as  adver- 
tised In  the  F.nKlnoerliig  News  of  Feb.  27.  Newton  B.  Wade  Is 
City  F.nKr 


<Q^ 


iBlM^i^^ 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

VOLIMK  i.ii  MARCH    27,    I'JI.'  SI  MUKH  1.) 


A   5350-hp.    Steam-Turbinc    Generator 
Unit  with  Speed-reduction  Gears 

The  two  largest  dirert-cvirreut  generators  yet  liuill 
have  recently  been  installed  in  the  Canal  Road  plant  <ii' 
the  Cleveland  (Ohio)  Eleetric  Illuminating  Co.  Eaeli 
of  these  is  a  3T50-k\v.  "•iTo-volt  180-r.p.m.  shunt-wound 
maeliine  driven  by  a  Parsons-type  steam  turbine  through 
Westinghouse  reduction  gears  having  a  10:  1  ratio.  These 
maehines  are  intended  to  supply  the  light  and  power  cir- 
cuits in  the  business  section  of  this  city.  The  company's  in- 
stallation was  originally  a  direct-current  three-wiresysteni, 
but,  witii  increase  of  business,  alternating-current  appar- 
atus was  used  for  distribution  to  outlying  districts.     The 


(•a|iii(ily  uT  -.'(lOjiHid  kw.  This  plant  is  ;Ji/_>  niili-s  from 
llic  linsiiicss  ccntci'  of  the  city,  and  it  was  not  proposed 
111  al)aiidoii  the  old  plant  entirely,  but  rntluM'  to  convert 
this  hitter  into  a  non-condensing  direct-current  generat- 
ing station  with  the  e.xhaust  steam  from  the  units  here 
u.sed  for  the  heating  mains  of  the  business  district. 

The  size  of  the  equipment  noted  ha.s  been  chosen  on 
account  of  the  e.xhaust  steam  needed,  rather  than  on 
account  of  generator  capacity.  The  machines  will  be 
run  only  during  the  months  in  which  e.xhaust  steam  i.s 
required  :  in  the  other  seasons  rotary  converters  will  bo 
used,  drawing  power  from  the  alternating-current 
lines. 

The  gear  in  the  reduction  mcchiiiiisiii   (Fig.  2)   is  100 


A  SS.iO-HP.  SxEA^r  TfTiBixF.  DTiiTixG  A  :i T.')! i-Kw. .  T)iT!ECT-ri'!?HK\T  0 KN KiiAiuK  iiiiioroTi  TlKPrcTiox  Geak 

iTn    the   Canal    Road    Plant    of    tin-    Cleveland  Electric  Illuminating   Co  i 


supply  system  for  the  congested  business  district,  how- 
ever, was  never  changed  and  up  to  now  for  this  service 
about  8000  kw.  in  engine-driven  direct-current  genera- 
tors have  been  retained.  On  account  of  growth  of  busi- 
ness and  poor  quality  of  condensing  water  obtained 
from  the  Cuyahoga  Kiver,  a  new  alterating-current  sta- 
tion with  22,000  kw.  of  steam-turbine  generators,  was 
built  on  the  lake  front,  with  provisions  for  an  ultimate 

•From    information    furnished    by    the    WestinKhouse    com- 
panies'  PubUcity   Department,    East   Pittsburgh,    Penn. 


in.  in  diameter  with  259  helical  teeth.  The  pinion  has 
26  teeth,  giving  a  ratio  of  26  to  250  and  introducing  the 
so  called  "hunting  tooth"  to  prevent  frequent  recur- 
rence of  contact  between  the  same  pair  of  teeth.  The 
full  rated  load  of  the  gear  is  5350  b.hp.  and,  on  account 
of  overloads,  this  has  been  increased  to  6000  b.hp.  with- 
out indications  of  distress.  The  generator,  shown  in  Fig. 
1,  is  21  ft.  4  in.  in  diameter,  across  the  frame-feet  base, 
and  it  stands  14  ft.  2  in.  above  the  floor.  The  entire 
unit  is  37  ft.  2  in.  long  and  this  length  is  divided  be- 
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Fig.  2.    Dolule  Helical  Gear  of  Cleveland 

(iEXEIiATIXG  UxiTS 

tween  the  generator,  gear,  and  turbine  as  10  ft.  1  in.,  13 
ft.  5  In.,  and  1-t  ft.  8  in.,  respectively. 

The  turbine  and  gear  were  made  by  the  Westinghouse 
^Machine  Co.,  and  the  generator  by  the  Westinghouse 
Electric  &  Manufacturing  Co.,  Pittsburgh. 

Building  a  Paved  Roadway    across 
a  Swamp* 

By  James  OwExt 

The  recent  construction  of  the  Plank  Eoad  from  New- 
ark to  Jersey  City,  N.  J.,  furnished  some  interesting 
foundation  problems.  The  road  was  constructed  partly 
on  an  old  causeway  that  was  built  in  Colonial  times  and 
partly  on  a  new  fill  in  the  territory  known  as  the  Jersey 
meadows.  To  properly  appreciate  the  conditions  here 
it  mu.st  be  remembered  that  what  is  known  as  the  Jersey 
meadows  was  originally  an  open  estuary  with  the  tide 
ebbing  and  flowing  over  it.  By  gradual  deposition,  and 
with  wash  from  tlie  highlands,  this  estuary  was  gradually 
filled  up  with  material  more  or  less  solid  in  consistency 
to  a  height  of  about  1  ft.  above  low  tide.  When  vege- 
tation started  in  the  shape  of  coarse  grass  or  reeds,  this 
growth  accelerated  the  deposition  until  the  high-water 
level  was  reached,  when,  of  course,  the  earth  accumula- 
tion ceased,  but  the  pereimial  growth  of  reeds  contin- 
ued. 

The  foundation  under  the  Plank  Road  is  con-sequently 
soft  silt  with  occasional  pockets  of  clay.  Nearer  the 
highlands  shallow  beds  of  coarse  sand  are  encountered. 
The  dei)th  of  the  silt  was  not  a.scertained  ;  80-ft.  piles 
were  driven  without  touching  hard  bottom.  On  top  of 
this  silt  is  about  1  ft.  of  decayed  vegetation  and  from 
2  to  4  ft.  of  matted  roots  which  form  the  upper  surface. 
The  original  foundation  of  the  road  nniy  therefore  be 
considercfl  as  unstable  and  liable  to  movement  under  pres- 
.sure. 

Filling  in  8wanii)s  for  roads  anrl  railroail.i  is,  i>i  course. 
!i  frequent  occurrence ;  but,  as  a  rule,  with  unstable  foun- 
ilations  it  is  p<>sHible  to  relevel  or  realign  the  surface 
either  of  the  road  <>r  track.    Whatever  settling  occurs  can 

•Bailed  on  n  piipor  rend  before  the  meeting  of  the  County 
BnKlneem   of  New    Jemey,   Jun.   31.   1913. 

tConnultlriK   KnKlneer.   1S6  Market  St..  Newark.  N.  J. 


be  relieved  by  surface  work.  In  the  case  of  the  Plank 
Eoad  such  a  proposition  could  not  be  entertained  for  it 
■was  desired  and  expected  to  have  a  finished  surface  of 
block  pavement  with  no  settling  after  the  completion  of 
the  work;  practically  to  have  an  uuadjustable  top. 

Two  instances  of  a  similar  kind  came  to  the  author's 
mind  before  beginning  the  work :  At  the  corner  of  Grand 
and  Henderson  Sts.,  Jersey  City,  the  vibration  due  to 
the  nearby  trolley  cars  or  loaded  wagons  was  very  per- 
ceptible when  standing  on  the  sidewalk,  although  this 
section  of  the  old  meadows  is  solidly  built  up  and  the 
streets  permanently  paved,  probably  over  50  years  ago; 
in  the  valley  of  the  Eed  River  of  the  North  in  North 
Dakota,  the  surface  is  also  soft  silt  to  an  unknown  depth, 
covered  with  a  mat  of  about  6  ft.  of  solid  prairie  grass. 
All  buildings  erected  in  that  locality  were  built  on  this 
grass  mat,  never  penetrating  it.  In  one  case  an  ambitious 
architect  in  erecting  a  bank  building,  built  it  on  piles, 
and  a  resident  told  me  that  this  was  the  only  building 
which  ever  settled  out  of  place. 

The  two  salient  points  of  construction  in  the  writer's 
mind  were,  therefore,  to  put  in  enough  material  to  pre- 
vent perceptible  vibration,  and  in  placing  this  material 
care  was  to  be  used  not  to  break  through  the  surface. 
As  to  the  vibration  the  problem  was  to  find  the  economi- 
cal limits  of  fill  for  the  character  of  travel,  it  being  un- 
derstood, of  course,  that  there  should  be  a  sufficient  mass 
of  fill  to  take  up  the  momentum  of  a  moving  vehicle. 
For  a  roadway  to  carry  an  18-ton  motor  truck  or  a  35- 
tou  trolley  car  the  mass  required  would  be  less  than 
for  a  100-ton  locomotive. 

The  original  design  of  a  minimimi  fill  of  4  ft.,  prob- 
ably haphazard  at  first  inception,  resulted  in  practically 
eliminating  perceptible  vibration  for  the  travel  to  b(!  en- 
countered on  the  Plank  Eoad,  it  being  understood  that  this 
surface  fill  above  the  old  level  of  the  meadow  Avas  aug- 
mented by  from  60  to  70%  more  which  had  sunk  below. 

The  next  problem  was  to  make  a  fill  that  would  not 
break  the  surface  mat.  In  the  writer's  experience  with 
such  work  in  earlier  years,  and  in  common  with  the 
practice  of  most  other  engineers  in  the  country,  the  fill 
was  dumped  on  the  meadows  in  a  ruthless  manner,  and 
suflScient  earth  was  finally  brought  in  to  reach  the  desired 
grade.  The  mat  was  broken  through  and  in  many  cases 
swelled  up  on  the  side  of  the  fill  itself. 

To  obviate  this  trouble  the  specificiytions  were  care- 
fully drawn.  They  may  be  brieflly  outlined  as  follows: 
None  other  than  good  material  was  allowed  and  no  large 
stones  were  used,  and  whatever  stones  were  applied  were 
scattered.  The  first  layer  of  fill  was  not  more  than  2  ft. 
thick,  which  was  then  rolled  with  a  horse-roller ;  and  each 
dejiosition  was  made  in  layers  of  1  ft.  and  no  more.  As 
soon  as  conditions  were  favorable  a  steam-roller  was  used 
and  each  layer  was  thoroughly  rolled  until  the  final 
surface  was  reached.  No  permanent  pavement  was  laid 
until  the  fill  had  gone  through  one  winter.  In  some 
places  that  were  exeei)tionally  .soft  the  horse-roller  wa.-s 
omitted  and  sufficient  nniterial  was  dumped  to  enable 
the  steam-roller  to  get  to  work. 

This  rolling  was  sometimes  a  heart-breaking  projiosi- 
tion  as  continual  miring  and  stalling  was  experienced. 
On  one  section  this  was  obviated  by  ]>lncing  a  layer  of 
stone  screenings  from  I  to  6  in.  llii<'k.  The  niatcrinl  used 
for  the  fill  was  good  selected  cartii  finin  Xiw  Ymk  luul 
Jersey  City. 
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The  iii-i'cautidiis  taken  in  constnuiinn  liavi'  so  far 
imivi'd  ollicaciiius.  In  only  one  case  was  the  siivfacc  cni.sl 
lirokeii  throu^li,  anil  tliat,  was  for  alxml  ITiii  li..  cansin.ija 
crack  in  the  lill.  This  happened  in  liie  early  part  of  tiie 
work  and  was  soon  remedied.  In  another  case  where 
[\n\  fill  was  outside  the  old  causeway  a  settlement  ap- 
peared for  about  IHO  ft.  after  the  ciirli  and  concrete 
foundation  were  laid.  'I'he  curb  was  reset  to  true  line 
and  a  su])idementary  surface  was  Jiul  on  the  concrete. 
On  the  wlu)le  Icnj^th  of  the  finished  roadway  any  per- 
ceptible vibration  has  been  entirely  eliminated. 

The  road  as  built  is  10(1  ft.  wide  with  two  high-speed 
trolley  trai-ks  in  the  center  elevated  (!  in.  above  the 
roadways,  two  roadways  ".'"  ft.  wide,  one  side  ])aved  with 
close  grouted  granite  blocks,  and  the  other  side  witli 
ereosoted  wood  blocks,  ami  two  outside  sidewalks  li)  ft. 
wide. 

The  selection  of  the  pavement  was  a  subject  of  pro- 
tracted controversy  between  the  advocates  of  wood  and 
granite  block.  A  compromise  was  finally  reacheil  with 
the  above  result.  A  curious  fact  was  noted  with  the 
opening  of  travel  in  that  70%  of  the  travel  is  on  the 
wood  block  as  against  30%  on  the  granite  block.  The 
travel  on  the  road  is  very  large  for  it  is  practically  the 
only  wagon  road  from  Xew  York  City  westward  to  the 
rest  of  the  United  States. 

In  using  the  road,  in  regard  to  vibration,  one  curious 
result  was  noticed,  and  that  was  the  difficulty  in  getting 
^he  grouting  on  the  granite  to  stay.  In  other  contracts 
for  close  jointed  grouted  granite  blocks  the  grouting 
Avas  placed  in  the  same  manner  with  satisfactory  results, 
waiting  the  usual  period  of  10  to  14  days  before  travel 
was  allowed.  On  the  Plank  Eoad,  however,  the  grout- 
ing simply  wore  off  almost  immediately.  My  assistant 
thought  that  the  vibration  of  the  .whole  road  destroyed 
the  bond.  This  vibration  was,  of  course,  imperceptible 
to  the  senses  but  undoubtedly  existed. 

This  experience  recalled  two  previous  experiences  of 
the  writer  where  vibration  was  a  cause  of  failure.  In 
building  an  arch  bridge  of  brick  along  a  railroad  track 
the  centers  of  the  arch  were  struck  in  accordance  with 
the  usual  practice,  but  the  arch  fell  in.  In  another 
case  50  ft.  of  a  brick  sewer,  carried  along  the  line  of  the 
railroad  track,  fell  in.  This  question  of  vibration  may, 
therefore,  be  important  to  consider  in  similar  instances. 

In  conclusion  it  may  be  said  that  the  part  of  the  Plank 
Road  now  in  use  (about  two-thirds  is  finished)  shows  no 
sign  of  settlement  or  deviation  and  is  a  satisfactory  piece 
of  work. 

Fast  Work  in    Driving   a    Mine    Drift 

By  K.  T.  Lkdnum.* 

On  Feb.  1,  l!n3,  the  Vinegar  Hill  Zinc  Co.  completed 
a  double-track  tramming  drift  at  the  Ellsworth  Mine, 
near  Livingston,  Wis.  (in  the  lead  and  zinc  district). 
The  drift  is  8  ft.  high  and  8  ft.  wide,  and  391  ft.  in 
'cngth  and  was  driven  in  57  shifts  of  9  hours  each.  The 
iotal  time  consumed  was  3714  days.  Part  of  the  time 
drilling  was  carried  on  during  each  shift  but  during  the 
latter  part  of  the  work  drilling  and  blasting  were  done 
on  the  night  shift  only  aiul  the  muck  was  removed  dur- 
ing the  day  shift.  The  drift  was  in  the  oil-rock  for- 
nuition  of  Galena  limestone. 

•E.   I.  duPont   de  Nemours  Powder   Co.,   Chicago.   III. 


.V  part  of  the  drift  was  driven  by  drilling  hut  seven 
holes;  three  cnl  holes  near  llie  bottom  in  the  middle  of 
the  heading,  drilled  to  meet  at  the  points;  two  bottom 
corner  lifter  holes,  and  two  u])per  corner  holes.  In 
mineralized  ground  twelve  holes  were  drilled,  and  th" 
arrangement  of  tiiese  holes  is  shown  in  the  accompany- 
ing lilt.  The  cut  holes  Nos.  !,  'i  and  3  were  drilled  to 
meet  at  the  points  am!  were,  of  course,  fired  first.  The 
average  advance  per  .■-hift  was  (>.S.")  ft.  The  average 
advance  per  day  was  lo.  1  ft. 

One  No.  S  Eeyiicr  diill  was  used,  and  all  holes  were 
ilrilk'd    r.'   ft.  deep.     The   total  amount  of  powder  used 
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was  6930  cartridges  (l^^xS-in.)  of  duPont  forcite  gelatin 
and  duPont  low-freezing  gelatin  of  40%  strength.  The 
powder  was  exploded  with  Metallic  Cap  Mfg.  Co.  and 
iluPont  No.  6  caps;  1012  caps  were  used  and  7613  ft.  of 
Climax-Crescent  fu.se. 

During  January  the  temperature  dropped  below  zero, 
but  at  no  time  did  the  mining  company  find  it  neces- 
sary to  thaw  the  duPont  new  low-freezing  gelatin  in 
the  thawing  magazine.  The  powder  was  taken  from  the 
storage  magazine  into  the  mine  at  the  beginning  of  the 
shift  and  when  drilling  was  finished  the  powder  was 
ready  for  use.  It  was  necessary  to  install  a  blower,  and 
there  was  no  ventilation.  The  work  was  under  the  di- 
rect supervision  of  Goodsell  Billings,  Superintendent.' 

Safety  on  the  OII-bumlnK  Vessels  In  the  Xavy  will  be  in- 
creased by  the  provision,  on  such  ships,  of  an  oxygen  breath- 
ing apparatus.  It  is  estimated  that  about  10  lives  are  lost 
each  year  on  these  oil-burning  vessels,  when  men  are  over- 
come by  gases  escaping  from  the  liquid  fuel.  The  apparatus 
is  simple,  consisting  merely  of  a  small  oxygen  tank,  a  flex- 
ible tube,  and  a  mouth  piece  covering  the  nose  and  mouth, 
but   not   hindering   the   vision   as   the    usual    helmet   does. 
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Stereophotographic   Surveying 


By   Otto   Lkmbeuger* 


SyyOf'.^IS — .4  short  history  of  the  develoiitiient  of 
photographic  surveying  in  Europe,  with  a  few  examples 
of  photographic  railway  location  and  reconnaissance  sur- 
veys; the  theory  of  photogrammetry  briefly  explained; 
the  invention  of  stereophotogrammetry,  its  theory  and 
practice.  A  description  of  the  instruments  used  in  stereo- 
photogrammetrij,  the  sfereoniicrometer  and  the  stereo- 
comparator  with  examples  of  their  practical  use.  A  de- 
scription of  the  stereoautograph.  which  antomatically 
draws  a  map  while  an  operator  manipulates  the  stereo- 
comparator,  with  example.^  of  its  uses  and  its  possibilities. 

Although  photo-topographifal  surveys  have  been  made 
on  a  large  scale  in  Canada  since  1S88,  and  were  made  by 
United  States  government  topographers  in  1893-94  on 
the  boundary  survey  between  Canada  and  Alaska,  this 
method  of  surveying  has  not  gained  followers  in  America 
outside  of  the  government  engineering  circles,  and  is  re- 
stricted in  Canada  as  well  as  in  the  United  States  to  gov- 
ernment surveys.  American  literature  is  very  meager  on 
the  subject,  and  considering  the  large  number  of  technical 
schools  in  this  country,  it  is  surprising  that  more  atten- 
tion is  not  given  to  this  branch  of  surveying. 

It  is  one  of  tlie  objects  of  this  article  to  show  the  ap- 
plication of  photo-surveying  methods  to  preliminary  rail- 
way surveys  in  countries  where  the  customary  methods  of 
surveying  are  very  difficult  to  ajjply,  or  fail  to  give  satis- 
factory rciults;  or  where  the  topographical  conditions  are 
.'^uch  that  we  can  get  the  qnickc-;t  and  cheapest  results  by 
photogrammetry.  In  the  article  we  will  sketch  very 
briefly  the  history  of  the  method  and  give  onlj.  as  much 
theory  as  is  absolutely  necessary  for  understanding  the 
cited  examples.  For  further  informatio'"  tt:.  reader  is 
referrerl  to  ("apt.  E.  Seville's  book  "Photographic  Survey- 
ing," and  J.  A.  Flemer's  "Elementary  Treatise  on  Photo- 
graphic Methods  and  TnstrumentVf  in  which  piihiicrt- 
tions  he  will  find  a  full  treatment  of  the  subject. 

I'hotogrammetry  is  the  art  of  ])roducing  a  horizontal, 
orthogonal  projection  from  a  perspective  view  of  a  body, 
i.e.,  producintr  topoirrajjliical  maps  with  contour  lines 
from  photoffraplis.  based  on  the  laws  of  perspective  and 
of  descriptive  geometry.  Photogrammetry  may  be  said 
to  be  almost  as  old  an  art  as  photography  itself.  In  1839, 
when  .\rago,  the  famous  French  scientist,  pre.-sented  to  the 
Chamber  of  Deputies  in  Paris  the  dissertation  written  by 
Daguerre  and  Xie()ce  on  the  inxention  of  photography, 
he  e-vpres.ied  the  opinion  that  "Photographic  pictures  are 
subject  to  the  rules  of  geometry,  and  knowing  some 
points,  it  will  be  possible  to  make  j)lans  of  jiarts  of  build- 
ings, which  are  now  inaccessible."  Tie  further  ventured 
the  opinion,  that  the  time  was  not  far  distant  when  it 
would  be  jHissible  to  make  topogrii()bi(al  ])lans  based  on 
photo-topographic  surveys.  Arago's  prophecy  was  ful- 
filled n  few  years  later.  A  French  <a(itain,  Laiissedat 
by  Tiame.  was  the  first  to  use  a  camera  for  tot)ographic8l 
BurveVH. 

A  method  of  making  a  topogiapliical  iriap  from  a  free- 
hand j)erspective  sketch  bad  been  previously  devised,  and 
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Laussedat  applied  this  method  lo  pliotography.  It  was 
not  until  the  year  1861,  however,  that  Laussedat  made  the 
memorable  survey  of  the  village  of  Buc  and  vicinity,  near 
Versailles,  which  made  his  name  famous.  For  this  work 
he  received  a  gold  medal  in  1863,  conferred  by  the  Royal 
-Academy  of  Science,  Madrid.  Ijaussedat  died  in  1907  at 
the  patriarchal  age  of  88  years.  His  thankful  pupils, 
admirers  and  the  French  government  have  erected  a 
monument  to  his  memory  in  his  native  town,  Moulins, 
with  the  following  inscription  :  Tout  a  la.  science,  pour 
son  pays. 

ThEOKY    of    PHOTOCiliAMMETKY 

To  locate  a  point  by  means  of  photography,  we  must 
have  this  point  on  two  photographs.  In  Fig.  1,  let  PP 
and  P'P'  represent  vertical  jjliotographic  plates,  A",  and  S, 
the  two  positions  corresponding  to  the  nodal  points  of 
the  objective  lenses  of  the  camera :  a'  and  a"  the  pro- 
jections of  a  point  A  of  the  landscape  on  tiie  two  plates. 
The  two  elements  of  a  picture  arc  the  principal  point  or 
eye-point  and  the  distance  line.     The  principal  point  is 
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Fio.  1.  Fundamental  Principi.e  oi  TiOrATixo  a  Point 
IX  Space  by  Means  oe  PHojcxiit.M'Us 

the  point  where  a  perpendicular  from  the  nodal  point,  or 
point  of  view,  interscci.s  the  plate,  marked  E  in  Fig.  1. 
The  length  of  this  perpendicular  is  the  distance  line.  If 
the  ]jhotograi)lis  arc  so  taken  that  they  also  contain  pic- 
tures of  the  points  (d"  oiiscrvation  >',  and  S...  we  can  locate 
Ihesc  ])oints  by  intcrsecliiin,  based  on  the  principle  of  the 
planctable,  but  having  the  advantage  over  the  plaiietable 
that  the  problem  is  solved  in  the  oPRce. 

In  Fig.  2,  P  represents  the  photographii  plate  in  verti- 
cal position,  >',  the  nodal  iioint  or  focus  of  the  lens,  A  a 
point  in  space,  a  its  projection  or  picture.  .\  horizontal 
l)lanc  through  >',  intersects  /'  along  hh' .  called  the  hori- 
zontal line.  A  vertical  plaiie  1'  through  S^  intersects  P 
along  the  line  rr'.  called  the  ])rincipal  line.  The  inter- 
section of  the  princi))al  line  vr'  and  the  horizontal  line 
/;/('  gives  the  principal  point  E.  and  S^E  is  then  the  dis- 
tance line  according  to  the  dclinition  already  given.  In 
pra<'tice,  to  locate  the  principal  point  E  on  the  i)late  of  a 
ihototheodolile     we    )thologniph    a     i)air    of    cross-wires. 

Fig.  3  shows  how  to  find  the  position  of  the  plate  for 
plotting  at  station  >',,  if  the  distance  line  /  and  the  leii^fth 
of  the  base  line  S^  to  S.j  are  known.  The  base  line  may 
be  drawn  to  any  scale,  but  the  distance  line  /  must  be  the 
actual  distance.  The  point  s.,  is  the  projection  on  the 
photographic  jilat<'  of  the  position  .'''_,.  The  distance  s._E 
is  scaled  from  the  photograph  and  the  perpendicular  to 
the  base  line,  PT  =  .h.R. 
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Agiiin  ivlVrriiig  to  Fig.  2,  we  find  tluil  llic  luiri/.iMital 
prdjection  o(  a  on  the  plane  of  N,  is  a',  luid  of  .1  in  space 
.1'.-  a.Si  .uul  .INi  are  in  a  straight  line  and  tiie  triangles 
>',««'  and  N,.l.l'  are  similar  I'or  obvious  reasons.  We  then 
have  the  relation  : 

.1.1'   :    >',.!'  =  aa'  :   ^'^a'  and 
S,  A '  X  aa' 


A  A' 


S,fi' 


Thereftire,   if   we   lune   llie   iKirizmilal    line  ///('  and   the 
point  a  on  our  plate  we  know  aa'  by  direct  tncasurcincnt, 


Fkj.  2.   Photographic  Plate  in  Positiox.  Tllusthat- 
iNG  Elkjients  of  Pictuhk 

also  the  lengths  S^a'  and  S^A'  may  be  determined,  know- 
ing /  and  ./',  and  we  are  able  to  calculate  or  determine 
graphically  AA',  which  is  the  elevation  of  the  point  .4  in 
space  above  the  height  of  instrument. 

These  are  the  bare  elements  of  photo-surveying;  we 
will  now  describe  their  application  to  a  few  surveys. 

Avalanche  PnoTEcrioN'  W'ouks  ox  the  Arlbekg 
Kailway 

Shortly  after  tiie  completion  of  the  Arlberg  railway  in 
Northern  Tyrol,  considerable  trouble  with  avalanches  de- 
veloped, which  made  the  railway  service  unsafe.  In  the 
year  1889  the  officials  of  the  Austrian  State  Rys.  sent 
Vincenz  Pollack  to  prepare  the  necessary  plans  for  con- 
structing protection  works.  A  part  of  the  slope  exposed 
to  avalanches  is  inaccessible,  being  very  steep,  rocky  and 
full  of  deep  gulches.  It  is  located  on  the  western  slope 
of  the  Arlberg  and  therefore  open  to  the  west  winds, 
which  are  laden  with  rain.  Hardly  one  day  passes  without 
rain. 

This  survey  was  made  as  follows:  Instrument  positions 
were  selected  on  the  opposite  slope  of  the  valley,  special 
attention  being  paid  to  getting  good  views  of  the  differ- 
ent gulches.  The  distances  between  the  different  posi- 
tions were  so  arranged  that  the  sights  did  not  intersect 
at  too  small  angles.  The  camera  positions  were  tied  into 
the  railway  center  line  by  horizontal  and  vertical  angles. 
The  distances  from  the  camera  stations  to  the  jihoto- 
graphed  points  were  from  1000  to  1500  m.  Some  moun- 
tain tops  were  from  2000  to  2500  m.  and  more  away. 

A  sufficient  number  of  points  on  the  slope  were  located, 
their  elevations  calculated  with  a  slide-rule  and  a  contour 
map  made.  As  a  rule  there  were  tliree  and  more  sights 
for  each  point,  so  that  checks  were  possible.  There  were 
onlv  a  few  cases  where  triangles  of  error  occurred  and 


llicsc,    as    a     rule,    ciinld     be    I  raced     back     to    inaccurate 
ilrafting. 

LocAiioN  (i|-   Tin:  .li  NGi'iiAi;   Hailwav  alon(;   iiii-; 

El(ii:ii\VANI)  A.\D  KiGKU  Glaciek 
This  work  was  done  by  the  late  Dr.  ('.  Ko])pe,  profes- 
sor of  geodesy  at  the  I'olytechnic  Institute  of  Braun- 
schweig, who  also  had  made  the  triangulation  f<jr  the 
St.  (iottbai'd  tunnel.  For  the  work  he  used  a  photothe- 
odolitc,  :i  ((iniliinat  Min  uf  camera  ami  theodolite,  which 
eiuibled  him  to  take  pictures  with  camera  inclined.  He 
started  his  field  work  in  August,  189G,  and  finished  it 
in  the  first  week  of  September,  a  little  more  than  one 
month.  The  difficulties  of  a  survey  to  locate  exactly  a 
railway  which  very  often  approaches  an  inaccessible  rock 
wall,  and  at  different  times  appears  to  daylight  in  form  of 
galleries  at  places  where  an  overlooked  crevasse  would 
carry  the  line  out  into  space,  can  be  easily  imagined. 
.Vloiig  with  the  necessary  triangulation,  very  extensive 
l>hoto-sur\eys  were  made  so  that  it  was  possible  to  locate 
on  a  contour  nui))  fiA  miles  of  the  railway  line  in  an  en- 
tirely inaccessible  region. 

Possibly  quite  a  few  of  the  readers  of  this  article  have 
taken  a  trip  on  the  Jungfrau  Railway  and  admired  the 
grand  scenery  w^hich  opens  from  one  of  the  gallieries 
known  as  the  Eisnieer  station.  It  was  a  condition  of  the 
survey  that  the  line  should  strike  that  point  of  the 
Eismeer,  as  only  there  the  rock  formation  is  solid.  In 
places  it  was  necessary  to  take  the  photographs  from  as 
steep  an  angle  as  from  30°  to  40°,  to  avoid  going  back 
too  far  for  the  pictures  to  show  the  necessary  detail. 
Some  pictures  were  taken  with  telescopic  lenses,  which 
enabled  the  professor  to  study  closely  certain  groups  of 
rock.  The  photographs  were  developed  in  the  field  every 
day. 

The  triangulation  stations  were  marked  with  3-  to  10- 
cm.  gas  pipes  from  30  to  40  cm.  long,  with  an  iron  cro.-s 
at  the  bottom  and  were  embedded  in  concrete.  The  photo- 
graphs of  the  Eigerwand  and  Eiger  glacier  were  made 
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Fig.  3.   Placing  Plate  in  Position  EOif  Plotting 

Fig.  4.    SrEHEoscoPic  Effect  of  Distant  Ob.iects  on 

iHE  Retinas  of  the  Eye 

from  12  such  triangulation  stations  as  well  as  from  five 
other  stations  tied  into  this  triangulation.  One  hun- 
dred good  plates  were  the  result  of  this  work,  but  Prof. 
Koppe  did  not  finish  the  whole  survey,  as  difficulties  arose 
with  the  promoter  who,  unable  to  grasp  the  engineering 
side  of  the  enterprise,  wanted  the  remaining  work  done 
in  a  less  scientific  way. 

Photo-surveys   fo?    Pheliminauy   Railway  Work  in 

RCSSIA 

In    Russia   photogrammetry   is   used    very   extensively. 
As  far  back  as  ll^in   it  was  used  for  preliminary  lailway 
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■work  in  the  Caucasus.  The  pioneer  of  photogrammetiy 
in  EussiP  was  the  late  Counsellor  of  State,  R.  Thiele,  a 
civil  engineer,  who  later  achieved  international  fame  by 
his  land  and  river  surveys  by  means  of  kites,  one  of  the 
most  promising  branches  of  photo-surveying.  Thiele  ap- 
plied photogrammetry  to  preliminary  surveys  in  Trans- 
baicalia  for  a  part  of  the  Trans-Siberian  railway  in  the 
year  189?.  The  work  included  a  strip  of  land  about  -±00 
km.  long  from  T7sty-Anon  to  the  C'hinese  border.  The 
intention  was  to  connect  the  Siberian  railway  projected 
along  the  Amur  River  with  the  proposed  Chinese  railway. 

Two  field  parties  were  formed,  each  consisting  of  an 
engineer  as  chief-of-party,  two  students  of  the  School  of 
Communications,  one  helper  and  one  mechanic,  besides 
the  necessary  number  of  native  laborers.  The  coimtry 
offered  splendid  opportunities  for  photo-topographical 
work,  being  formed  of  almost  continuous  chains  of  coni- 
cal hills  and  covered  with  short  grass  without  bush  or 
trees.  The  highest  hill  tops  were  not  more  than  200  m. 
above  the  valley  bottom.  The  elevations  of  the  stations 
were  taken  with  Goldschmidt  and  Xaudet  aneroids,  thus 
giving  a  good  check.  Prominent  points,  which  could  be 
seen  from  many  stations,  were  sighted  at,  and  vertical 
angles  carefully  read.  On  account  of  bad  water  the  plates 
were  not  developed  in  the  field.  From  July  22  to  Sept. 
1,  128  km.,  including  the  triangulation  work,  were  sur- 
veyed in  17  working  days  from  96  stations;  and  the  tri- 
angulation was  checked  by  two  additional  base-line 
measurements. 

On  a  new  survey,  Thiele  kept  only  his  mechanic.  Xew 
laborers  were  engaged,  the  summer  tent  was  replaced  by 
a  round  felt  tent  called  "yurte,"  used  by  the  Burjates, 
a  nomad  tribe.  The  purpose  of  the  new  survey  was  to 
avoid  a  crossing  of  the  Argims,  a  very  wild,  as  well  as 
deep  stream,  and  the  tunneling  of  a  mountain,  called 
Schiwi-Guntej.  Thiele  finished  this  survey  of  174  km. 
in  only  one  month  of  18  working  days,  in  which  time  he 
took  83  full  panoramic  views,  and  measured  four  base 
lines.  The  weather  in  general  was  very  favorable,  but  for 
three  days  there  were  snow  storms,  which  stopped  all 
field  work.     The  camp  was  moved  every  day. 

The  Minister  of  Communications  wanted  the  plans  very 
urgently,  to  enable  a  decision  as  to  which  line  would  be 
the  cheapest  to  build,  so  Thiele  did  not  prepare  a  contour 
map,  but  made  a  map,  showing  merely  the  watersheds  and 
principal  elevations.  It  took  him  a  month  and  a  half  to 
prepare  this  plan.  It  was  never  completed,  as  the  gov- 
ernment abandoned  that  line.  The  map  of  the  second 
Tiurvey,  however,  was  carried  to  completion,  and  the  pre- 
cision of  its  contours  was  examined  later  by  plotting  the 
railway  line  as  determined  by  a  level.  This  line  fitted 
to  the  cx)ntour8  in  all  details.  Thiele,  as  well  as  his 
'ormer  assistant,  Schtschuroff,  nuide  many  other  photo- 
surveys  for  railways. 

Adva.nt.\(.':h  and  Disadv.wtaoe.s  ok  Photo-sihvkvi.vc! 

We  have  given  the  foregoing  descriptions  in  order  to 
show  the  great  difFicuUies  the  engineer  would  have  to  over- 
come in  countries  far  away  from  civilization  and  without 
means  of  coi»  .nunicalion,  if  a  heavy  camp  outfit  had  ti 
be  carried  along.  In  these  int-^ances,  splendid  results  were 
obtained  with  very  small  surveying  parties  in  an  in- 
credibly short  time. 

While  the  (icldwork  did  not  take  up  much  time,  the 
(iffiii.  work  wii-i  iiiiiiisliikiiiL'  iind  vcrv  tirrsiiinc.     The  find- 


ing of  corresponding  points,  the  determniation  of  their 
coordinates,  the  calculation  of  their  elevations  abow,  the 
horizontal  line,  took  very  long,  and  often  resulted  in  nus- 
takes.  With  increasing  lengths  of  base  lines  the  dilli- 
culty  also  arises  in  photogrammetry  of  identifying  the 
same  parts  of  the  ground  in  both  photographs,  because 
the  landscape  looks  entirely  different  from  widely  sepa- 
rated viewpoints.  In  using  a  short  base,  we  have  very 
similar  pictures,  which  make  the  identification  of  the 
same  points  easy ;  but  in  this  case  the  sights  intersect  with 
such  small  angles  that  it  becomes  necessary  to  find  the 
same  points  on  three  pictures.  To  avoid  this  the  length 
■of  the  base  line  is  chosen,  when  possible,  in  such  a  man- 
ner that  the  intersection  angles  are  not  smaller  than  30°. 
Added  to  these  disadvantages  is  the  one  that  the  neces- 
sary accuracy  is  often  difficult  to  obtain. 

STKIiEOPHOTOGKAiniETltY 

A  mctiiofl  by  \\-hich  the  troubles  arising  in  photogram- 
metric  surveys  are  eliminated  is  leased  on  the  principle 
of  making  the  necessary  measurements  on  stereoscopic 
pictures,  and  is  called  stereophotogrammetry.  The 
method   is  a  modification   of  the  principle  of  the  Zeiss 


Fig.  5.    rRixcii'i.i-;  or  thk  Tklkstki!i;oscoi>io  ok 
IIklmiiolz 

telemeter,  which  is  based  upon  measuring  distances  by 
the  difference  in  depth  of  the  stereoscojjic  image. 

If  we  look  with  both  eyes  at  objects  in  different  planes 
we  perceive  them  to  be  at  different  distances,  but  if  we 
look  at  them  with  one  eye  only,  they  ap])ear  to  be  in  the 
same  plane.  Rays  coming  from  objects  located  at  a  great 
distance,  enter  both  eyes  ])arallel  and  produce  on  sym- 
metrical places  of  the  retinas  images  o  (Fig.  4).  An 
object  Oi  will  produce  an  image  o^,  and  an  object  Oj 
an  image  o.,  on  different  places  of  the  retinas.  This  dif- 
ference of  i)osition  of  the  images  on  the  retinas  produces 
the  effect  by  whiih  we  perceive  relative  distances.  Be- 
tween the  position  of  these  inuiges  and  the  distance  of  the 
objects,  or  the  angles  «,  exists  a  simjile  relation. 

The  difference  of  the  two  angles  «,  «,  —  «.^  =  ,5,  is 
called  the  paralla.x.  We  are  able  to  distinguish  dilTcr- 
ences  in  the  distance  of  objects  to  about  fl  =  30".  It 
varies  with  difl'ereiit  iiulividuals,  as  it  depends  on  the  eye- 
sight and  on  the  distance  between  the  eyes.  'I'he  limits 
are  between  400  and  TjOO  m.  We  can,  liowever,  increase 
this  ability  by  using  glasses.  If  we  look  through  a  field- 
glass,  which  for  instance  enlarges  eight  times,  the  angle 
/9  will  increase  accordingly,  an<l  we  will  see  the  landscape 
slereoscopically  for  a  distance  of  3200  to  1000  ni. 

An  instrument  which  relatively  eidnrgcs  the  distance 
between    the    eyes    is    based    on    the    telestereoscope    of 
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ireliiiholz.  It  consists  oJ:  four  iniri-ors.  aiTMiiged  as  sliowii 
in  Fig.  5.  The  observer,  lookiii;;'  uilli  liis  eyes  E  througii 
//  //.  sees  tlie  lanilscape  rcHci'ted  rmm  //  as  il'  liis  eyes 
were  at  M  and  N,  and  the  eye-distance  is.  in  eit'ect,  en- 
hxrged  from  b  to  B.  If  for  instance  b  =  GO  mm.  and  B  = 
600  nun.,  tlien  the  iJaralhictic  difl'erenee  will  i)e  increased 
10  times,  and  we  will  note  differences  in  dcjith  to  a  dis- 
tance of  from  4000  to  5000  m. 


■  ■anii'i'a  <jni'  al'liT  tln'  (ither.  Looking  at  the  ])late.s  tliroiigh 
an  ajiiiaralns,  simihir  to  a  Zeiss  telemeter,  they  rephice 
the  iiatuial  hmdscape,  and  tiie  distance  to  any  point  can 
be  measured  ijy  means  of  a  de])th  scale. 

'I'lIK    S'lKliKOroM  I'AIiA'rolt 

Tlw.    instrument    used    for    measuring    distances    from 
sterc'.'photogiaphs  is  known  as  a  "stereoconi])arator,"  and 


Fig.  G.   Landscape  A'iewed  thhougii  a  Ziiias 
Telemetek 

The  Zeiss  relief  telescope  comi^rises  a  double  telescope 
and  a  telestereoscope,  where  the  mirrors  are  replaced  by 
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prisms.     The  enlargement  e  and  the  l)aso  relation 


ap- 


pears as 
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product,  called  the  total  plastic,  e  X    j-i   which 


indicates  how  many  times  the  stereoscopic  effect  is  in- 
creased.   For  instance,  for  an  enlargement  of  eight  times 

B  B 

and  the  base  relation  of    v    =  10,  we  have  e  X     t     = 

0  0 

8  X  10  =  SO.  We  will  then  see  a  plastic  image  of  the 
landscape  to  a  distance  of  about  33  km. 

The  converging  angles  increase  according  to  the  total 
plastic,  so  that  it  is  possible  to  notice  very  small  changes 
of  the  parallactic  angle  and  to  judge  from  this  difference 
the  difference  in  distance  of  two  objects.  While  we  are 
able  to  notice  parallactic  differences  of  angle  of  about  30" 
with  the  naked  eye,  with  a  relief  telescope  with  a  total 
plastic  of  80,  we  can  distinguish  a  parallax  of  about  %". 

The  principle  of  the  Zeiss  telemeter  consists  of  measur- 
ing the  parallax  by  stereoscopic  observations  of  depths. 
The  instrument  consists  of  a  relief  telescope,  as  described, 
the  outer  prisms  of  which  are  adjusted  in  different  models 
to  51,  87  and  lii  em.,  which  form  the  bases  for  the 
measurement  of  distances.  In  the  image  plane  of  the  eye- 
piece are  glass  plates,  each  a  little  detached  from  its 
naighbor,  with  numbered  marks  so  arranged  that  when 
one  looks  through  the  eye-pieces  the  graduated  plates 
form  a  stereoscopic  picture  (Fig.  6).  The  landscape  is 
seen  in  enlarged  plastic,  the  scale  extending  back  into 
space.  Distances  can  now  be  measured  by  direct  com- 
parison of  the  prominent  points  of  the  image  with  the 
«cale.  We  do  not  measure  the  parallax,  but  compare  the 
stereoscopic  depth,  which  depends  upon  it,  with  a  known 
scale.  As  we  are  able  to  notice  very  small  changes  of 
the  parallax,  it  is  possible  to  get  very  exact  results  with 
a  short  base. 

This  principle  has  now  been  applied  to  photogram- 
metry.  We  replace  the  images  of  the  landscape  by  photo- 
graphic plates,  which  are  taken  from  the  ends  of  a  short 
hase  line.     These  pictures  can  be  taken  with  the  same. 


Fig.  7.    An  Ordinary  Stekeoscope 

is  illustrated  in  Fig.  10.  To  understand  better  the  work- 
ing of  this  apparatus.  Dr.  C.  Pulfrich,  the  inventor,  has 
equipped  an  ordinary  picture  stereoscope  with  an  attach- 
ment called  the  stereomicrometer,  which  enables  a  study 
of  the  principles  of  stereophotogrammetry  and  the  hand- 
ling of  the  stereocomparator.  Fig.  7  shows  the  stereo- 
scope without  the  stereomicrometer,  and  Fig.  8  the  stereo- 
micrometer. 

The  apparatus  consists  of  a  metal-frame  {R)  with  two 
rectangular  openings,  which  hold  the  stereoscopic  photo- 
graphs. The  so  called  "wandering  mark"  consists  of  two 
metal  pointers,  which  are  curved  in  toward  the  pictures, 
so  that  their  points  come  very  close  to  the  photographs. 
As  seen  through  the  stereoscope  these  pointers  appear  as 
one  suspended  in  space. 

This  pointer  can  be  brought  into  coincidence  with  anv 
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Fig.  8.   Stereomicrometer  Attachment  for  an 
Ordinary  Stereoscope 

point  P  of  the  picture,  the  coordinates  of  which  a-,  y  and 
a  (parallax),  can  be  measured.  For  this  purpose  the 
pointers  il/j  M„  can  be  moved  on  the  sliding  scales  /,  and 
I.,.  A  slight  horizontal  movement  of  the  right-hand 
pointer  M^  is  possible  by  means  of  the  micrometer  screw 
8.  The  scales  /,  and  A'  give  the  coordinates  x  and  y  of 
the  point  P;  and  the  readings  on  scale  /.  of  M.,  and  drum 
S  give  a  function  of  the  angular  parallax  a.  We  are  thus 
able  to  make  stereophotogrammetric  measurements  on  anv 
stereoscopic   pictures,   but   these   measurements    are   not 
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exact,  the  use  of  tliis  instrument  being  only  to  make  be- 
ginners acquainted  with  the  nature  of  .<tereophotogram- 
metric  methods  and  especially  with  the  working  of  the 
'"wandering  mark." 

To  find  the  coordinates  of  a  point  P,  from  its  projec- 
tions /'',  and  Pn,  respectively,  on  the  stereophot ©graphs, 
we  ])roceed  as  follows:  First  set  the  pointers  -l/j  and  M.^ 
on  tlic  principal  points  £",  and  E.,  (Fig.  8)  and  read  the 
three  scales.  This  is  the  zero  position  of  the  pointers. 
All  other  readings  are  thereafter  referred  to  the  zero 
position.  In  this  position  the  pointer  M  in  space  ap- 
pears to  be  at  an  infinite  distance  (Fig.  9),  as  the  rays 
Ml  through  E^  and  .1/^  tlirough  E.^  are  parallel. 

We  now  look  through  the  left-hand  eye-piece  and  set  the 
pointer  M^  so  that  it  is  immediately  above  the  point  Pj  of 
tile  photograph  ( Fig.  8 ) .  Then  we  look  through  the 
right-hand  eye-piece  and  set  the  pointer  J/,  in  a  corre- 
sponding position,  above  the  picture  point  P..  Xow 
looking  through  the  stereoscope  with  both  eyes  we 
gee  the  image  of  the  pointer  at  M'  or  M"  (Fig.  9).  By 
moving  the  pointer  Mo.  forward  or  backward,  by  means 

1^         of   the    micrometer    screw    >' 

(Fig.  8),  the  image  of  the 
pointer  will  appear  to  move 
to  or  from  the  observer,  and 
we  can  now  set  the  pointer 
with  great  accuracy  and  take 
the  different  readings. 

The  pointer  serves  the 
|)urpo.«c  of  a  stadia  rodman 
in  the  field  as  one  can  send 
it  over  the  whole  picture  and 
take  the  measurements  to  any 
of  its  points.  It  has  the 
great  advantage  over  a  stadia 
rodman  that  there  are  no 
physical  obstacles  to  over- 
come. Furthermore,  it  cannot 
get  lost,  as  sometimes  hap- 
])ens  with  a  rodman.  or  get 
outside  of  the  control  of  the 
observer,  as  all  its  movements 
are  made  by  him. 

Tiie  essential  difference  be- 
tween the  stereocomparator 
and  the  stereoscope  with  its 
stereomicrometer  attachment 
is  that  tiie  pointers  of  the 
stereomicrometer  move,  and 
the  pictures  remain  fixed,  wiiilc  in  the  .stereocomparator 
the  jwinters  are  fixed,  and  the  plates  (negatives)  and  the 
eye-piece  microecope  move;  but  the  principle  is  the  same 
in  both,  for  we  are  under  tlie  impression  that  tiie  niarkci- 
of  the  stereocomparator  moves  and  not  the  pictures. 

Figs.  10  and  1 1  show  a  stereocomparator.  Both  photo- 
graphic plates  are  placed  on  a  movable  frame;  /,  //.  /j, 
//j  are  the  four  |)risms  of  the  mirror  stereoscope  A',A';.; 
the  images  arc  seen  through  a  binocular  microscojie,  with 
an  I'lilargemenl  amounting  to  three  or  six  limes.  By  in- 
troducing a  system  of  I'orro's  prisms,  we  see  the  images 
erect.  In  the  image  plane  of  the  niicrosco[)es  are  glass 
plates  p,  marked  with  a  vertical  line,  which  ajijiears 
through  the  eye-piece  as  a  stereoscopic  image  suspended 
in  sjtaf  e,  and  takes  the  place  of  the  pointers  of  the  stereo- 
micromr-ter,  already  e.\[ibiini-d, 
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ViG.  111.  A  STKiti;oc()MP.ut.\Toi;  for  Measuring  Dis- 
tances AND  Elevation  of  STEiiEopiioTOGHAPHs 

A  Table  carrying  the  two  plates  Pi  and  Pj.  sliding  hori- 
zontally in  the  direction  of  the  length  of  the  plates;  oper- 
ated   by    the    handwheel   H. 

B  Table  of  the  Stereocomparator  carrying  the  stereomicro- 
scope  and  sliding  horizontally  in  a  direction  at  right 
angles  to  A;   operated  by   the   handwheel  V. 

C  Setscrew  compensating  'differences  in  height  on  the  two 
plates,  in  consequence  of  the  unequal  altitudes  at  which 
the  stereophotographs  were  taken. 

D]    and   D2     Setscrews  adjusting  the   plates  Pi  and   Pi. 

K  CMamp  fixing  the  slide  which  carries  the  plate  Pi  and 
which  is  shiftable   in   the  direction  of  the  main  table  A. 

.Si  and  .Si  Two  illuminating  mirrors  revolvable  about  a  com- 
mon  axis. 

X  Scale  with  adju.stable  vernier  for  reading  off  the  ab- 
scissas. 

y       Scale  for  reading  off  the  ordinates. 

/.  Micrometer  screw  with  adjustable  measuring  drum  to 
measure  parallax. 

It  is  a  condition  of  the  instruineiit  tliat  the  position  of 
the  two  plates  in  the  movable  frame  be  identical  with  the 
jiosition  of  the  plates  in  the  camera  when  the  photo- 
graphs were  being  taken,  because  only  in  this  case  we 
have  comparable  pictures:  that  is.  both  plates  are  in  the 
same  plane,  so  it  is  necessary  that  the  camera  at  the  two 
ends  of  the  base  line  should  have  been  in  the  same  verti- 
cal plane  parallel  to  the  ba.se  line.  Photographic  negatives 
are  used  because  it  would  be  impossible  to  get  positive 
prints,  which  were  not  subject  to  inaccuracies  wliich  do 
not  occur  (in  tlie  negatives. 

Use  ok  the  Steiieocompaisatoh 

To  get  the  necessary  data  for  calculating  the  positions 
and  elevations  of  the  different  points  .shown  on  the  photo- 
graphic plates  we  proceed  as  follows:  The  plates  are 
placed  on  the  movable  frame  (  Fig.  10-),  so  that  their  hori- 
zontal lines  are  parallel  to  the  A'  axis  of  the  instrument 
and  that  their  princii>al  points  A',.  E..  lie  in  the  direction 
of  the  principal  rays  (the  rays  perpendicularly  through 
them).  To  accomiiiish  this  the  hand-wheel  //  is  provided, 
whidi  moves  liic  lioth  jilates  together  horizontally:  the 
L      Pi|       El B  L      P^^       Eg B 
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strew  ('  ilianges  the  position  of  the  riglit-huiid  phito  in 
!i  liorizontal  direction  at  right  angles  to  tlie  horizontal 
iiiovenient  governed  by  //,  thus  permitting  the  plates  to 
he  adjtisted  so  that  tlie  same  ])oint  on  tlie  two  ])hites  may 
he  hrmight  into  the  same  vertieal  plane  through  the  in- 
ininieut,  or  the  same  horizontal  plane  of  the  laiidsea])o; 
l.v  means  of  the  hand-wheel  V  the  stcreomieroscope  is 
moved  on  the  Y  axis  of  the  instrument,  thus  bringing  the 
principal  rays  to  any  point  within  the  width  of  the  plates, 
iorres])onding  to  a  vertical  movement  (or  change  in  ele- 
\  at  ion)  over  the  landscape. 

Having  placed  the  plates  as  described,  wc  read  the  co- 
(irdinates  A'.  )'  and  the  parallax  a  on  the  respective  scales 
.r  and  //  and  the  drum  Z,  which,  if  the  instrument  is  in 
adjustment,  are  on  zero  points.  Then,  as  with  the  stereo- 
micrometer,  we  place  the  wandering  marker  over  a  point 
in  the  plastic  stereoscopic  picture  by  moving  the  hand- 
wheels  //  and  T'  and  the  micrometer  .screw  Z.  Instead  of 
moving  the  right-hand  pointer  as  in  the  stereomicrome- 
ler,  we  move  the  right-hand  plate,  independently  of  the 
left-hand  plate,  by  the  micrometer  screw  Z.  The  read- 
ings on  the  scales  A',  Y  and  Z  enable  us  now  to  figure 
the  position  of  the  point  P  in  space. 


Fig.  12.  Diagram  Showing  Pkim  ii'lk  di-  Sikkkoscoi'IC 

Mea.suhemexts 

Fig.  13.    Type  of  Signals  for  Stereophotographic 

Survey  for  Bagdad  Railway 

A\'e  find  the  folowing  relation  from  Fig.  12:  B  is  the 
base  line,  /  and  //  the  stations  from  which  the  photo- 
graphs were  taken  and  /  the  focal  distance  of  the  objec- 
tive. If  the  plates  in  the  stereocomparator  are  placed  in 
such  a  way  that  the  picture  p^  of  the  point  P  lies  in  the 
perpendicular  through  the  center  of  the  left-hand  eye- 
piece (the  principal  ray)  ;  and  p.^  is  the  same  point  on 
the  plate  at  the  right-hand  side,  then  a  is  a  function  of 
the  parallax  a  as  measured  by  the  comparator.  If  we 
draw  two  rays  from  /  and  //  through  pi  and  p.,.  we  do  not 
get  the  point  p,  but  a  point  N  in  the  horizontal  plane  of 
/  and  at  a  distance  .4  from  the  base.  The  distance  of  this 
point  A'  from  I  is  A  =  B  cot    •',  and  f  =  a  cot     «.:  cot 


«  =    - ,    and  therefore  A 


Bf 


A  only  depends  on  a. 


if  B  and  /  are  given.  Hence  it  follows  that  all  points  with 
farallax  measured  by  the  same  a  correspond  to  the  same 
iV,  and  that  P  is  located  on  a  line,  drawn  through  N  par- 

allel  to  I-II.  The  formula  A  =  — -,  therefore,  gives  us 

a  ° 

the  |)erpendicular  distance  of  the  point  P  from  the  end  of 

the  base  line  and  we  find  its  position  on  the  line  NM  from 

the  .)•  abscissa  of  the  point  on  the  picture  at  the  left. 


The  elevation  of  P  al)o\c  I  he  station  /  is  found  from  the 
ordinate  //  of  the  left-hand  |)i(tiire. 
.1 


//  =  // 
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The  necessary  length  of  the  base  line  is  found  by  dif- 
ferentiation : 

■I'        ■  ■  •/>'   ,  t'^       /  .        -''   / 
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d.\ 
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Hf 


which  shows  liial  the  eridr  in  locating  points  increases 
with  the  square  of  the  distance  and  diminishes  with  in- 
creased lengths  of  base  line  and  focus.  In  this  way  we 
are  able  to  compute  the  required  length  of  ba.se,  assuming 
the  limit  of  error.  For  instance,  when  /  =  240  mm.,  the 
parallax  o.iH  mm.,  which  means  da  =  0.01,  and  allowing 
an  error  of  •">  m..  in  a  distance  of  .'?flOO  ni.,  we  have: 


J(IA 


T5m. 


In  locating  points  siill  farther  away  the  errors  increase; 
for  instance,  it  is  9  m.  for  4000  m.  and  14  m.  for  5000  m. 
The  length  of  the  base  line  should  be  kept  within  80% 
of  the  theoretical  one. 

The  measurement  of  the  base  line  must  be  fairly  accu- 
rate, although  no  more  so  than  required  in  ordinary 
traverse  work.  According  to  German  experience  the 
error  of  measurement  should  never  exceed  1  in  1000, 
an  accuracy  which  may  be  obtained  on  level  ground  with 
a  steel  tape.  In  coiniection  with  the  field  work  of  .stereo- 
photo-surveying.  Dr.  Pulfrich  has  invented  a  horizontal 
rod- measuring  device,  1  m.  long,  which  can  be  set  up 
on  one  of  the  tripods  of  the  phototheodolite  over  one 
station  at  right  angles  to  base  line.  By  stadia  methods, 
using  the  phototheodolite  at  the  opposite  end  of  the 
nase  line,  the  length  of  the  base  line  may  be  read  di- 
rectly on  the  rod  to  the  required  degree  of  accuracy,  by 
means  of  marks  moved  by  micrometer  screws. 

Advantages  and  Uses  of  Stereophotogrammetky 

The  advantages  of  stereophotogrammetry  are  the 
facilities  for  finding  corresponding  points,  which  with 
photogrammetry  takes  great  practice  and  is  a  very  pains- 
taking work,  and  the  possibility  of  locating  a  point  on 
comparatively  level  ground  with  the  same  accuracy  as  a 
prominent  point.  It  is  possible  to  follow  any  line  by 
locating  points  of  same.  The  fieldwork  is  also  reduced, 
as  the  number  of  stations  can  be  reduced. 

Before  this  invention  photogrammetry  was  restricted  to 
work  in  mountainous  country  without  vegetation ;  it  can 
now  al.so  be  applied  to  wooded,  hilly  and  mountainous 
country.  With  this  method  photographs  need  not  neces- 
sarily be  sharp,  for  exposures  made  with  poor  light  and 
from  bad  positions  are  giving  good  results  in  the  stereo- 
comparator.  Instead  of  a  perspective  picture  we  have 
before  our  eyes  a  landscape  as  seen  m  nature,  only  on  a 
smaller  scale,  like  a  plastic  reproduction. 

The  acctiracy  of  stereophoto-surveying  as  found  from 
.actual  experience  is  fully  up  to  the  standard  of  a 
good  stadia  survey.  The  location  of  points  at  a  distance 
from  the  instrument  of  1000  m.,  using  a  ba.se  line  50  m. 
long,  and  a  phototheodolite  having  a  focal  length  of 
241.0  mm.,  was  found  to  be  uncertain  within  0.8  m.  In 
railway-location  surveys  with  average  distances  of  200  to 
400  m.,  and  base  lines  of  25  to  50  m.,  the  accuracv  has 
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been  found  to  be  within  0.2  or  0.3  m.  for  distaucf?  and 
0.07  to  0.12  m.  for  elevations. 

Dr.  Pu]frich  brought  the  stereocomparator  before  the 
public  in  1901.  It  is  an  apparatus  which  has  proved  of 
great  value  in  other  branches  of  scientific  research  work, 
especially  in  astronomy.  Dr.  Pulfrich  discovered  a  new 
planet  with  it,  by  comparing  stereoscopic  pictures  of  the 
sky.  At  present  stereocomparators  especially  adapted  to 
star  photography  are  found  in  the  great  observatories 
all  over  the  world. 

Eleven  years  have  passed  and  stereophotogrammetric 
surveying  for  railways  has  now  been  introduced  in  Aus- 
tria, Germany  and  Russia.  In  order  to  illustrate  better 
the  foregoing  explanation  of  stereophotogrammetry,  we 
■will  give  a  notable  example  of  a  stereophotogrammetric 
survey — that  for  the  Bagdad  railway  in  Asia,  executed 
by  H.  Luescher. 

Stereophoto-scrvky  foi!  the  B-vgd.vd  Railway 

The  survey  by  stereophotogrammetric  methods  covered 
a  part  of  the  Taurus  in  Asia  Minor.  Although  stadia 
surveys  of  this  section  already  existed,  it  is  a  very  wild 
country,  partly  inaccessible  and  with  many  deep  gulches. 
Luescher  used  the  following  instruments  for  his  work: 
One  Zeiss  phototheodolite,  9  cm.  x  12  cm.,  with  microme- 
ters; three  tripods;  a  horizontal  measuring  rod;  two 
stereocomparators,  9x12  cm. ;  two  small  and  one  large  sig- 
nals; furthermore,  the  necessary  instruments  for  recoii- 
noissance,  consisting  of  a  telemeter  and  an  iconometer, 
with  a  small  planetable.  The  intention  was  to  investigate 
how  .stereopliotogrammetric  surveying  would  compare 
■with  a  stadia  survey. 

This  survey  was  made  for  preparing  maps  to  the  scale 
of  1 :  500  upon  which  to  base  estimates  for  the  necessary 
bridges  and  retaining  walls.  There  was  very  little  vegeta- 
tion and  no  difficulties  arose  in  selecting  ])ositions  com- 
manding complete  views  of  the  different  gulches.  The 
strip  was  about  600  m.  long,  the  average  distance  to  tlie 
section  photographed  was  about  150  m. ;  five  stations 
■were  necessary. 

The  survey  was  preceded  by  a  careful  reconnoissance, 
for  the  selection  of  the  right  instrument  stations  was  of 
the  greatest  importance,  especially  as  to  light  conditions 
and  position  of  sun.  Photographs  taken  against  the  sun 
are  avoided  when  possible.  The  average  distance  to  the 
part  of  the  landscape  to  be  photographed  was  found  with 
a  Zeiss  stereoscopic  telemeter  with  an  enlargement 
amounting  to  eight  times  and  a  base  of  50  cm.  Tiic 
iconometer  served  to  find  the  width  of  a  strip  which 
could  be  photographed  from  one  double  station,  and  to 
select  the  proper  distances  between  stations  for  taking 
pictures,  witii  a  sufficient  allowance  for  overlapping.  The 
iconometer  used  consisted  of  a  frame,  corresponding  to 
the  size  of  the  plate,  and  of  a  diopter  placed  at  the  focal 
distance  of  the  objective  of  the  phototheodolite,  so  that  in 
looking  through  one  could  see  exactly  what  the  photo- 
graph would  cover. 

Fig.  13  shows  the  type  of  signal  used.  Tlie  size  of  the 
signal  depended  on  the  distance.  The  ends  of  each 
double  station  were  connected  with  a  fiMitpath,  so  as  to  be 
able  to  transfer  the  phototheodolite  (Fig.  14)  quickly 
from  one  end  to  the  other.  Triangiilation  with  necessary 
levels  served  us  skeleton  for  the  survey.  The  stations 
■were  not  necessarily  triangulation  ])oints,  but  if  not  they 
■were  carefully  tied  to  the  system. 


It  was  proven  by  this  stereophotogrammetric  survey 
that  the  field  as  well  as  the  office  work  was  considerably 
shorter  than  if  it  were  done  by  stadia ;  besides  that  the  re- 
sulting contour  maps  showed  much  more  detail  than  those 
prepared  from  the  stadia  survey. 

Other  Stereophoto-slrveys 

Stcreophotogramnietrj-  was  very  extensively  employed 
by  Russian  government  engineers  in  preliminary  surveys 
for  the  Amur  railway  in  Asia.  Tliree  parties  were  sent 
into  the  field  and  many  miles  of  territory  were  map]'.ed 
from  stereophotographs. 


Fio.  14.   Phototheodolite  Used  for  Stereo- 

IMIOTOCRARHIC  Sl'RVEY.S 

The  Austrian  government  was  enabled  to  conclude  the 
preliminary  surveys  for  the  state  railway  through  the 
J)inaric  Alps  along  the  Dalmatien  coast  by  stereophoto 
methods,  where  the  ruggedncss  of  the  country  had  prac- 
tically prevented  a  satisfactory  survey  by  ordinary 
methods. 

On  a  survey  foi'  Die  pn'jiniinnry  location  of  a  branch 
of  the  Austrian  State  Rys.  in  Tyrol,  a  locating  engineer, 
with  one  assistant  and  four  heljiers,  using  a  photo- 
th(!odolite,  was  able  to  com]ilete  work  in  a  few  weeks, 
where  stadia  ])arti(!s  had  been  unable  to  get  the  requisite 
data  in  a  whole  .season's  work.  On  this  survey  it  was 
found  ])ossihle  to  coin]»lete  about  3  km.  of  reconnoissance 
work  a  day.    The  preliminary  survey  as  a  whole  was  done 
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witli  M  progress  of  !  km.  per  day.  'i'hc  iiia.\iinuMi  dis- 
tniHr  from  tlio  iiistriiiiu'ii(  tn  the  laiidsiMpc  pluito- 
gniplu'd  was  600  in.  The  ((miitry  was  very  rougli  and  the 
necessary  grades  could  not  he  ohtained  witiiout  extensive 
develo|)nicnt. 

Many  survi'vs  lor  w  ati'i'-powiM'  ih'\cl(ipiiiriil  in  Ihc 
Alps  Mountains  liavu  Ijccn  made  hy  slcreophulograni- 
nietric  nu'tiiods.  E.xtensive  topograpiiical  surveys  liave 
heen  made  by  stereopliotographic  niethoils  in  tiennan 
Soutliwest  Africa.  The  German,  Austrian,  French  and 
Eu.-^sian  armies  all  make  use  of  stereopliotographic  metli- 
ods  for  obtainini;  mai)s   from  balloons,  and   recent Iv  the 


Jjl^^Q^S^^^ 

p^ 

mm                   -  ■  1  A 

fC:            / 

Fig.  15.  The  (Stekico.m'tograpii  a\d  It.s  Iwentor, 
Capt.  Ritter  von  Oeel 

British  government  has  purchased  a  complete  aeronauti- 
cal stereophotographic  surveying  outfit  for  similar  work. 

The  Stekeoautograph 

There  is  another  improvement  which  still  more  reduces 
the  office  work  of  using  the  stereoconiparator.  In  work- 
ing with  the  stereoconiparator,  we  get  the  necessary  data 
from  different  scales  and  then  calculate  the  distances  of 

U  f 

rhe  points  from  the  base  line  by  the  formula  A  =    , 

before  we  are  able  to  plot  these  points  on  the  drawing. 
Dr  Pulfrich  invented  some  years  ago  a  drawing  ap- 
paratus which  enables  one  to  plot  any  point  directly 
from  the  values  read  on  the  different  stereocomparator 
scales  without  preceding  calculations.  But  by  a  still 
more  recent  improvement  the  readings  on  the  different 
scales  are  also  eliminated  and  the  plotting  can  now  be 
executed  automatically.  As  has  been  shown,  in  order  to 
find  the  elements  of  a  point  we  have  to  move  the  frame 
and  set  the  marlcer.  If  all  these  movements  are  trans- 
ferred directly  to  a  drawing  apparatus  automatically,  all 
the  computation  is  avoided.  Captain  Ritter  von  Orel, 
•of  the  Austrian  Military  Geographical  Institute,  is  the  in- 
ventor of  an  apparatus  to  accomplish  this.     He  trans- 

7?  f 
formed  the  distance  formula  A   =    — ^    or  A    :    5   = 

a 

f  :   a,  which  would  give  impracticable  intersections,  into 

f 
A    :    Bx  =--  •-     :   a,  in  this  way  increasing  the  intersec- 
tion angle  in  the  same  proportion  as  the  base  line.    This 


modified  distance  formula  is  the  basis  of  his  instriwiicnt, 
which  he  calls  a  stereoaulograpli  (Fig.  15). 

The  stereoaulograpli  is  connected  with  a  drawing  board, 
and  transfers  all  the  sliding  movements  through  levers 
by  an  arrangement  similar  to  a  pantograph  (Fig.  16). 
The  wheel  on  the  left  (Fig.  15)  moves  the  frame  con- 
taining the  two  i>lates  (negatives)  and  gives  the  -V  ordi- 
nate as  already  explained.  The  wheel  on  the  right  moves 
the  plate  on  this  side  only  and  thus  gives  the  stereo.scopic 
]>arallax,  taking  the  place  of  the  micrometer  drum.  The 
lever-arms  visible  in  the  background  transfer  these  move- 
ments to  the  drawing  ])in,  on  which  ('ai>t.  von  Orel's 
right  hand  is  placed. 

Fig.  16  shows  a  diagram  of  the  .stereoautogra])h.  The 
horizontal  drawing  board  is  connected  with  the  lower  sup- 
porting part  of  the  stereocomparator.  The  ])in  joints 
/,  II  and  ///  are  located  on  a  line  parallel  to  the  X  axi.s 
of  the  instrument  and  are  the  turning  points  for  the  lever- 
arms  which  are  actuated  by  the  three  movements  X,  Y 
and  a.  The  movement  of  the  arm  through  /  traces  the 
horizontal  projections  of  the  points  of  the  landscape  of 
the  left-hand  jilate ;  II  their  vertical  projections,  and  the 
movement  of  the  arm  through  ///  is  a  magnified  function 
of  the  parallax. 

Fig.  16  shows  the  instrument  set  on  a  point  to  the  left 
of  the  principal  line  a  distance  a\,  and  above  the  hori- 
zontal line  a  distance  i/j.  The  distance  /  equals  the  focal 
distance  previously  described,  and  the  distance  A  depends 
on  (Bx)  the  chosen  scale.  The  A'  movement  of  the  stereo- 
comparator is  transmitted  by  the  sliding  guide  F^  to  the 
lever  turning  around  the  axis  /.  The  movement  of  Fj 
measures  -r,  the  tan  «  (Fig.  16),  while  the  movement  of 
the  arm  reproduces  the  angle  «  directly  on  the  board, 
and  the  angle  «  can  be  read  on  protractor  T^.  This 
corresponds  to  a  direct  horizontal  angle  measurement  be- 
tween a  perpendicular  to  the  base  line  at  the  station  and 
the  point  of  the  landscape  on  the  left-hand  plate. 


Fig.  16.  Diagram  Showing  Coxsf ruction  of  the 
Stekeoautograph 

As  soon  as  the  marker  is  set,  the  position  of  the  lever 
Ri  gives  the  direction  of  the  point  P.  In  a  similar  way 
we  find  the  vertical  angle.  By  turning  wheel  fi,  the 
movement  of  the  slide  Y  is  transmitted  by  means  of  a 
lever  Rh,  which  is  connected  by  a  right-angle  arm  at  F.^ 
with  the  Y  slide ;  its  axis  also  is  located  at  the  focal  dis- 
tance /  from  Fo.  This  movement  reproduces  automati- 
cally the  vertical  angle  from  the  horizontal  plane  of  the 
station  to  the  point  in  the  landscape. 
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The  si'lUiig  of  tliu  iiiarkt'r  on  any  |)(iint  on  tlio  Iff!- 
hiinil  negative  thus  gives  the  horizontal  and  vurtieiil 
angles  of  the  point  automatically.  The  position  of  the 
point  itself  depends  upon  the  distiinee  .1  anil  is  found  by 
a  system  of  gears  which  parry  a  long  straight-edge,  eaeli 
end  of  which  is  attached  to  a  worm-screw  carrier.  The 
carriers  travel  along  the  screws  Sp,  and  arc  moved  by 
means  of  the  wheel  A'^,  called  the  depth  wheel.  The  car- 
riage on  which  the  right-hand  negative  moves  has  uo 
micrometer  scale  to  read  the  parallax:  hut  wheel  A*;,  gov- 
erns the  movement  of  the  lexer  Z  liy  means  of  the  sliding 
carriage  F^,  and  moves  the  righl-hiind  negative  at  the 
same  time  until  the  marker  is  |ilai'C(l  cdrrcctly.  when  the 
stereoscopic  parallax  and  rcquircil  dislaiuc  corrcsponil. 
Here  we  are  finding  the  parallax  and  (lislaiicc  simultane- 
ously, in  opposition  to  the  old  way,  wlicrc  we  calrulated 
the  distance,  which  correspondeil  to  a  preilcterininccl 
parallax. 

The  .straight  edge  Ul'  is  parallel  to  the  ba.se  lir  and 
therefore  contains  the  horizontal  ])rojections  of  all  ])0iiits 
of  the  same  parallax.  We  now  have  automatically  the 
solution  of  the  problem  illustrated  in  Fig.  12:  while  the 
intersection  of  the  line  of  the  arm  /?,  with  the  line  -V.l/ 
(Fig.  12)  gives  the  position  of  /'.  At  P  a  pencil  is  pro- 
vided for  marking  the  point.  On  the  scale  .1/  is  read  the 
relative  elevation  of  the  point  P  in  space.  relVrred  to  the 
H.l.  To  read  the  real  elevaticni  of  /'.  it  is  only  necessary 
to  adjust  the  scale  .1/  in  such  a  way  thai  it  will  I'cad  llic 
correct  elevation  when  the  instrumcnl  is  set  on  the  known 
datum  plane.  It  is  clear  that  the  scales  of  T.  h  and  .1 
are  always  the  same,  as  all  three  are  dependent  on  the 
constant  /  and  the  base  B.r.  This  latter  can  be  changed 
to  allow  a  change  in  the  scale  of  the  drawing.  The  scale 
i>.  limited  only  by  the  size  of  the  drawing  board  and  the 
whole  or  part  of  the  photographs  to  be  ])lotted. 

Contour  lines  may  be  drawn  automatically.  To  do 
this  the  elevation  scale  M  lias  a  division  which  corrc- 
s]xinds  to  the  scale  of  the  drawing.  F>y  means  <il'  th" 
clamp  Kh  on  the  lever  /?/;,  /(  can  be  set  in  any  desired 
elevation;  then  by  releasing  the  movement  of  the  micro- 
scope carriage  by  unfastening  clamp  A',  and  moving  the 
straight-edge  UU  by  the  wheel  R...  iminis  of  the  same 
height  may  be  easily  and  quickly  located.  The  point  A'/, 
will  follow  mechanically  the  line  >'>'.  uhii'h  is  nothing 
else  than  the  horizontal  projection  of  a  contour  plane. 
Shifting  of  the  microscope  carriage  ajiparently  makes  the 
marker  trace  the  course  of  the  '-ontour  as  seen  in  ]K'rs])ec- 
tive  from  the  station  on  the  left. 

It  is  also  a  simple  matter  to  draw  contour  lines  directly 
on  a  photographic  print  of  the  plate  on  the  left.  To  do 
this  it  is  only  necessary  to  transmit  to  the  print  move- 
ments corre.sponding  to  the  apparent  movement  of  the 
marker  (on  the  left-hand  plate).  For  this  purpose  a 
photograph  is  fastened  on  a  little  board,  which  is  con- 
nected with  the  -Y  movement  of  the  carriage,  so  that  it 
follows  all  its  movements.  The  arm  P, /',  ending  in  a 
point  transmits  the  changing  //  of  the  microseojx'  carriage 
and  traces  the  apparent  vertical  movement  of  the 
marker. 

To  find  now  the  intersection  of  the  tontour  ]>lane  with 
the  stereoscopic  picture  we  move  R^  with  the  left  hand 
and  /?3  with  the  right  hand,  starting  from  the  left  side 
of  the  picture.  The  wheel  R„  is  not  u.sed.  Wherever  the 
nuirker  is  made  to  touch  the  plastic  picture  are  points  of 
equal  altitude.    The  pencil  at  P  will  draw  the  horizontal 


|)rojc(tion  of  ibis  ,iil  on  the  plan  and  the  [loint  /',  on  Iho 
print  the  jjerspeclive  course  of  it.  Without  moving  the 
eyes  from  the  eye-piece  the  two  pencils  will  draw  auto- 
matically the  contour  line  on  the  map  and  its  p(;rspeclive 
picturi!  on  the  photogra|)h  (Fig.  17). 

The  exactness  of  tliesi;  contour  lines  depends  entirely 
on  the  ability  of  the  oi)erator.  In  the  lir.st  place  he  must 
be  able  to  see  slereoscojiically,  so  that  he  is  able  to  move 
the  wandering  marker  with  exactness  along  the  stereo- 
scopic picture.  Every  contour  line  can,  of  course,  be 
che(  ked  by  going  (jver  it  a  second  or  third  time. 

.\  new  stereoautograph  is  in  the  course  of  construction, 
in  which  the  wheel  I!,  can  be  moved  by  the  foot,  so  it  will 
be  possible  lo  execute  all  three  movements  simultaneously. 

.Vi'i'i.iiAiioNs  ()]••  Till-:   S'n:iiK(jAfTiM:if.\i'H 

In  IIM  :.  the  stercoautogra]>h  was  used  to  )dot  the 
stcieophi  to-survey  of  the    Ortler    Mountains    in    Tyrol 
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IS.     COMPLICTl-:    SlCT    OF    IXSTRUMEXTS    FOlt   A 
Si  KlilOOPHOTOGliAPHIC  SuitVliT 


(,-ee  Fig.  IT).  The  fiebl  work  occupied  eight  days 
and  the  (pHici'  wcirk  ten  days.  The  result  was  a  splendid 
mail  of  the  ( irtlcr  gioiqi.  lor  which  tlie  International  Ex- 
l)osition  of  Photography,  held  in  Dre.sden,  in  IS^Oif, 
awarded  the  iionor  prize,  and  it  received  the  grand  prize 
at  the  International  Exposition  of  Cleans  of  Communica- 
tions, held  in  Buenos  Aires,  .\rgeutina,  in  1910.  The 
work  was  checked  in  1909  by  other  surveying  parties. 

Extensive  stereophoto-surveys  haxe  been  made  in  the 
Austrian  Alps  :  surveys  whieh  gave  very  good  results  when 
checked  by  other  methods.  In  two  days  of  field  work  an 
area  20  km.  square,  situated  in  the  higher  part  of  the 
"Zwiekauer-initte."'  in  the  valley  of  Passeier,  were  photo- 
graphed from  two  double  stations.  The  office  work  was 
completed  in  16  hours.  The  result  was  a  map  to  a  scale 
of  1  :  25000.  with  20  m.  contours  in  the  lower  levels  and 
100  m.  in  the  higher  levels. 

The  fichl  for  stereophoto-surveys  in  combination  with 
the  stereocom])arator  and  autostereograph  is  a  vast  one ; 
to  mention  only  a  few  ca.-ies.  there  are  coast  surveys  from 
c  ship  with  a  camera  placed  at  each  end;  surveys  for 
studying  the  movements  of  glaciers,  and  stereophoto- 
surveying  from  balloons,  aeroplanes  and  by  means  of 
kites.  Last  but  not  lea.<t.  photogrammetry  and  stereo- 
photogramnietry  may  be  u.sed  extensively  by  architects, 
by  taking  interior  and  exterior  pictures  of  ancient  build- 
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iugs,  to  enable  them  to  make  plans,  elevations  and  sec- 
tions for  their  own  use  and  for  posterity. 

The  German  government  created  a  special  department 
in  1883,  called  "Koniglich  Preussische  Messbildanstalt," 
which  now  has  a  very  numerous  collection  of  photograni- 
metric  surve3's  of  all  the  public  buildings,  churches,  mon- 
uments, etc.  A  few  years  ago,  this  institute  was  com- 
missioned by  the  Grecian  government  to  survey  by  pho- 
togrammetry  all  the  antique  ruins  of  Greece,  a  work 
which  was  finished  successfully  .  I'hotogranimetric  in- 
struments are  of  great  value  to  explorers,  and  there  is 
now  no  German  or  Austrian  expedition  sent  out  without 
the  necessaiy  instruments  for  photo-  or  stereophoto-sur- 
veying. 

[Since  this  article  was  prepared  for  publication,  we 
have  been  informed  that  the  instruments  described  are 
to  be  handled  in  this  country  by  the  Bausch  &  Lomb 
Optical  Co.,  Eochester,  N.  Y.  The  list  price  of  the 
phototheodolite  is  $68-1,  or  $1137  with  accessories  and 
extras.  The  list  price  of  the  stereocomparator  is  $815. — 
Ed.] 

A  Small  Water  Works   Plant 
for  Kingsburg,  Calif. 

By  C.  F.  Bkaux* 

The  town  of  Kingsburg  is  one  of  the  many  growing 
small  town,  in  the  San  Joaquin  valley,  and  has  a  popula- 
tion of  about  1000.  In  order  to  keep  pace  with  its  pro- 
gressive neighbors,  and  to  secure  its  share  of  California's 
increasing  jxjpulation,  the  city  fathers  ])lanned  a  system 
of  water-works  for  which  the  i)eople  voted  a  $26,000  bond 
issue.  One  of  the  features  of  the  plant  is  the  pump  in- 
stallation. This  includes  two  centrifugal  pumps,  of 
which  one  is  driven  by  an  electric  motor  with  an  auto- 
matic control,  while  the  other  pumj)  is  driven  l)y  a  gaso- 
line engine. 

The  supply  of  water  is  obtained  from  two  wells  about 
80  ft.  deep.  A  combined  How  of  about  900  gal.  per 
minute  is  produced,  the  water  being  clear,  palatable  and 
oidy  slightly  hard.  The  surface  water-level  is  about  8 
ft.  with  respect  to  the  ground  and  is  lowered  20  ft.  when 
the  full  quantity  of  water  is  being  pumped.  Tarticidar 
care  was  taken  that  the  part  of  the  well-casing  near  the 
surface  should  be  made  tight,  so  that  surface  water 
should  be  excluded  from  the  well,  and  possible  lontainin- 
ation  avoided. 

Owing  to  the  small  size  of  the  ])lant,  automatic  opera- 
tion was  as  far  as  possible  dc>sirable  and  the  electrically 
driven  centrifugal  pump  was  selected  as  meeting  the  re- 
quirements. The  general-service  pumping  unit  consists 
of  an  Alberger  4-in.,  two-stage,  turbine-type,  centrifugal 
pump,  direct  coiinected  to  antl  mounted  on  a  common 
cast-iron  base  with  a  General  Electric  induction  motor, 
operating  at  a  synchronous  speed  of  1800  r.j).in.  The 
motor  is  of  the  .squirrel -cage  type,  rated  at  30  h])..  with 
an  overload  capacity  of  2r>9?.  for  two  hours,  and  operat- 
ing on    I  IO-volt,  60  cycle,  3-pha.s(!  current. 

The  normal  rating  of  the  unit  is  a  delivery  of  450  gal. 
per  minute  against  a  total  head  of  150  ft.,  with  an  over- 
all efTiciency  from  electric  line  to  water,  of  60%.  TJndcr 
test,  an  actual  over-all  efficiency  of  62%  was  obtained, 


which  is  a  result  exceedingly  gratifying  with  so  small  a 
unit.  The  pumps  may  discharge  to  the  tank  or  mains  as 
desired. 

The  characteristics  of  the  pump  are  such  that  at  no 
point  over  the  entire  range  of  discharge,  even  with  closed 
discharge  valve,  can  the  pressure  developed  by  the  pump 
exceed  the  normal  by  more  than  12%.  The  pump  is 
absolutely  automatic  in  this  action,  and  a  dangerous  pres- 
sure cannot  possibly  be  developed  on  the  mains  or  pump 
casing. 
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•Preiildent.  C.  V.  Braun  &  fo..  Mechanical  KnKlncors  and 
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df-nm-r  Co..  603  Market  St.,  .San  Pranclsco.   Calif. 
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Chaeacteeistic  Curves  for  Alberger  Two-stage 
TuKBixE  Pump 

(Constant   speed.    1720    r.p.m.) 

The  head  curve  is  unusually  flat  (see  accompanying 
diagram).  Variations  in  capacity  above  and  below  nor- 
mal do  not  produce  great  variations  in  the  pressure.  This 
characteristic  is  very  desirable  in  water-works  service,  for 
if  water  is  pumped  into  the  mains  the  quantity  required 
is  continually  varying,  while  if  pumped  into  a  tank  the 
head  varies.  The  power  curve  shows  that  under  no  condi- 
tions of  load  can  the  i)ower  required  be  greater  than  20% 
aijove  normal,  the  motor  and  other  electrical  equipment 
thus  being  jirotected  from  overloads  beyond  their  ca- 
pacity. This  feature  is  important,  as  with  other  types  of 
apparatus  the  rupture  of  a  pipe  main  and  consequent  sud- 
ilen  reduction  of  head  on  the  pumping  unit  often  causes 
overloading  the  motor  to  such  an  extent  as  to  destroy  it. 
This  unit  is  thus  made  practically  fool-proof  without  the 
aid  of  relief  valves,  by-])asses  or  other  ])rotecting  or  regu- 
ating  devices. 

Such  characteristics  as  have  been  described  are  also 
adapted  to  fire-fighting  pur[)oses.  One  good  fire  stream 
can  be  delivered  at  71  Ih.  jiressure,  two  good  streams  at 
62  lb.  pressuri'.  or  llucc  lair  streams  at  32  lb.  pressure, 
all  automatically. 

The  attention  recpiircd  and  the  cost  of  upkeep  for  such 
a  unit  are  practically  nil.  The  only  parts  requiring  lubri- 
cation arc  the  two  bearings  on  the  ininip  and  two  on  the 
motor.  These  are  ring-oiling,  and  are  constructed  with 
renewable  bronze  bushings,  so  that  in  case  of  wear  a  re- 
placement is  a  matter  of  only  a  few  minutes.  The  pump 
is  jirovided  with  a  nuirine-type  thrust-bearing  to  take  care 
of  any  slight,  unbahiiiced  thrust  that  might  develop,  due 
to  wear  in  the  pump,  and  slight  inaccuracies  in  nuinufac- 
ture.  The  tlirust-benring  is  water-cooled,  which  prevents 
any  possibility  of  henliiig.  The  water  ]>assnges  of  the 
pump,  including  impeller  and  dilTiision  vanes,  are  of 
bronze,  carefully  niachinod  and  polished,  which  insures 
long  life  and  sustained  efTiciency. 
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While  I  III'  cHiriciicy  (if  such  ;iii  (lullit  may  not  l)c  (luitu 
as  liif,'h  MS  th:il  of  a  iiltiMifiT  pumpijijf-uiiit  uiuh'r  tust.  tho 
eHicicncy  of  the  cciitriru^fal  ininip  will  he  niaiiitainod  in 
ai'tiuil  surviix',  whoroas  leaky  valves,  poorly  packed  .slutliiig 
boxes,  and  f;eiieral  wear  will  soon  reduce  the  initial  otli- 
cieiicy  of  the  triplex  to  a  much  lower  fiiciire. 

Electrical  enerjry  to  operate  the  motor  is  purchased 
from  the  i)uhlic  service  corporation  whose  lines  serve  the 
town.  Transformers  to  step  down  the  i)riniary  voltage 
from  40(1(1  to  •.'■<*(l  are  placed  outside  the  pump  house. 

To  insure  loiitinuous  service  to  meet  the  requirements 
of  the  fire  uiulerwriters  calling  for  two  sources  of  power, 
and  to  he  independent  of  electric  power  corpora- 
tions, an  auxiliary  gasoline  engine  pumping^unit  was 
provided.  The  pumj)-end  of  this  unit  is  an  exact  dupli- 
cate, both  mechanically  and  hydraulically,  of  the  motor- 
driven  pump,  so  that  the  parts  are  interchangeable.  The 
pump  is  mounted  on  a  common  cast-iron  base,  and  gear- 
driven  by  a  30-hp.,  three-cylinder,  vertical,  gasoline  en- 
gine, operating  at  3.50  r.p.m.  A  gasoline  suiijily-tank  is 
placed  underground  outside  the  building. 

Tile  pumping  machinery  is  situated  in  a  concrete 
waterproof  pit,  12  ft.  long,  14  ft.  wide  and  8  ft.  deep. 
This  places  the  pump  at  the  water  level,  so  that  the  suc- 
tion lift  is  reduced  to  a  minimum,  which  is  a  desirable 
condition  for  the  best  operation  of  centrifugal  pumps. 
A  6-in.  suction  pipe  runs  from  the  bottom  of  the  pit 
horizontally  to  each  well  and  extends  30  ft.  down,  ter- 
raiiuiting  with  a  foot  valve.  Each  suction  pipe  is  pro- 
vided with  a  gate  valve  inside  of  the  pump  pit,  so  that 
each  well  may  be  operated  independently.  A  3-ft.  man- 
hole and  pit  over  each  well  provides  access  to  the  suction 
pipes  and  foot  valves  for  cleaning  or  repairs. 

A  40x40-ft.  house  covers  the  pump  pit  and  also  con- 
tains a  meeting  room  for  the  city  officers  and  a  room 
for  a  hose  wagon  and  small  fire-fighting  apparatus,  a  very 
convenient  and  economical  arrangement.  The  house  is 
constructed  of  metal  lath  and  concrete,  so  that  it  is  fire- 
proof and  at  the  same  time  inexpensive. 

A  60,000-gal.  steel  tank  on  a  100-ft.  tower  provides  an 
adequate  reserve  supply  for  domestic  or  fire  service.  Four 
converging  legs  with  wind  bracing  and  struts,  resting 
upon  concrete  blocks,  form  the  tower.  These  support  the 
tank,  which  is  19  ft.  in  diameter,  22  ft.  deep  and  has  a 
hemispherical  bottom  of  101/2  ft.  radius.  A  conical  rool 
gives  the  structure  a  finished  appearance  and  excludes 
birds  and  dirt. 

A  float  in  the  tank  makes  an  electrical  connection  when 
the  water  level  is  reduced  to  4  ft.  below  normal,  and  the 
motor-driven  pumping-unit  is  automatically  started  by  a 
solenoid-resistance-type  starter.  When  the  water  level 
igain  reaches  normal,  the  float  breaks  the  contact  and  the 
pumping  is  stopped.  A  regular  operator  can  therefore 
be  dispensed  with. 

The  city  employs  a  man  who  makes  service  connections, 
collects  money  and  attends  to  all  general  water  depart- 
ment business,  and  merely  looks  over  the  pumping  ma- 
•hinerv  occasionally  to  see  that  the  oil  reservoirs  are 
full. 

The  population  to  be  served  at  the  start  did  not  war- 
rant a  very  elaborate  distributing  system.  Care  was 
taken  in  laying  out  the  system,  however,  so  that  lines 
would  be  sufficiently  large  for  fire-fighting  purposes,  and 
that  extensions  could  readily  be  made.  The  money  avail- 
able for  this  work  limited  the  selection  of  pipe  to  steel 


casing  with  lead  joints.  This  was  carefully  dipped  in 
asphalt  so  that  corrosion  would  be  retarded,  and  reason- 
able life  obtained.  There  was  laid  2000  ft.  of  8-in.,  IH,- 
000  ft.  of  l-in.,  and   II.IKMI  ft.  of  2-in.  ])ipc. 

The  co.st  of  the  ciitiiv  plant  was  about  $24,000.  Olin- 
stead  &  (iillclen,  of  Los  Angeles,  were  the  engineers,  and 
(".  F.  Braun  &  Co.,  of  San  Francisco,  were  the  con- 
structors of  the  entire  work. 

The  Milwaukee  Ave.  Viaduct, 
Chicago 

The  viaduct  carrying  Milwaukee  Ave.,  Chicago,  across 
a  group  of  railway  tracks  has  been  rebuilt  recently  and 
is  the  first  of  the  kind  in  that  city  in  which  reinforced-, 
concrete  spans  have  been  used.  The  following  descrip- 
tion is  from  a  paper  read  by  L.  K.  Sherman  (one  of  the 
contractors)  at  the  annual  meeting  of  the  Illinois  Society 
of  Engineers  and  Surveyors: 

The  viaduct  crosses  the  main  tracks  of  the  P.,  C.  C.  & 
St.  L.  Ry,  and  the  main  and  yard  tracks  of  the  C,  M.  &  St.  P. 
Ry.  and  the  C.  &  N.  W.  Ry.  at  an  angle  of  45°.  There  are 
ten  spans,  as  follows,  starting  from  the  south:  66-rt.  steel 
through  girder  span,  157-ft.  steel  through  truss  span,  eight 
reinforced-concrete  girder  spans  varying  from  52  ft.  6  in.  to 
58  ft.  The  north  rei  iforced  span  consists  of  encased  steel 
girders.  The  steel  sp.tns  \vere  used  over  the  main  tracks, 
where  continuous  operation  of  trains  precluded  the  use  of  the 
falsework  necessary  for  concrete  construction.  The  founda- 
tions for  the  piers  rest  on  50-tt.  piles,  which  had  to  be  ar- 
ranged so  that  the  pier  footings  straddle  the  Illinois  Tunnel 
Co.  tunnel,  which  runs  under  Milwaukee  Ave.  The  piers  are 
a  feature  of  the  structure.  On  account  of  car  clearance  on 
the  adjacent  tracks  they  are  only  15  in.  thick.  Each  bent 
consists  of  four  of  these  concrete  piers  or  columns.  15x48  in. 
and    15x72    in.,    with    a    concrete    cross    girder. 

The  roadway  is  40  ft.  wide,  with  two  tracks  for  electric 
cars.  Outside  of  the  main  girders  on  each  side  are  S-ft.  canti- 
lever sidewalks,  making  a  total  width  of  61  ft.  The  concrete 
floor  is  about  10  in.  thick,  supported  by  reinforced-concrete 
girders  25  in.  wide  and  2  ft.  9  in.  deep,  placed  at  right  angles 
to  the  piers,  giving  a  40-ft.  span.  The  main  girders,  along 
the  curb  line,  are  10  ft.  6  in.  high  and  about  2  ft.  thick,  and 
owing  to  the  skew  these  are  required  to  support  the  floor 
girders.  The  main  girders  are  supported  on  the  piers  by 
heavy  structural  steel  brackets  encased  in  the  concrete.  The 
clearance   from  top  of  rail  to  bottom  of  girder  is  about   17  ft. 

Some  complications  in  construction  were  involved.  Most 
of  the  yard  tracks  had  to  be  left  clear  each  evening  for 
switching  purposes  at  night.  In  order  to  give  the  necessary 
clearance  for  cars  and  the  team  roadways,  the  floor  and 
girder  forms  had  (in  most  cases)  to  be  suspended  by  rods 
from  overhead  falsework.  Timbers,  8x16  in.,  were  required 
for  falsework  on  account  of  the  12-ft.  spans  over  tracks  and 
roadways.  The  foundation  concrete  was  placed  from  a  mixer 
set  up  on  a  flat  car.  The  superstructure  was  built  by  hoist- 
ing the  concrete  in  an  elevator  from  a  mixer  near  the  supply 
track  and  distributed  by  push  carts  of  6  cu.ft.  capacity.  Elec- 
tric power  was  used  to  operate  the  two  mixers,  hoist,  saw- 
mill and  boring  machines.  There  are  about  4000  cu.yd.  of 
concrete  in  the  structure  and  over  300  tons  of  reinforcing: 
steel,  or  about  125  lb.  of  steel  per  the  cu.yd.  The  concrete 
in  general  was  1:2:4  (using  crushed  limestone),  except  1:4 
for  columns  and  1:3:6  for  some  footings.  Tests  of  the  con- 
crete have  shown  over  4100  lb.  per  sq.in.  compression,  with 
an  average  of  about  3000  lb.  The  columns  are  heavily  rein- 
forced with  square  spiral  and  vertical  rods,  four  to  six  sets 
in  a  column,  and  bound  with  horizontal  stirrups.  The  col- 
umns were  diflicult  to  pour  and  spade  and  required  much  ex- 
perimenting for  satisfactry  results.  The  cement  gun  w^as 
used    for   pointing   to    some    extent. 

The  structure  was  designed  by  the  engineers  of  the  C,  M. 
&  St.  P.  Ry..  and  the  erection  of  the  steel  spans  was  per- 
formed by  them.  All  of  the  concrete  structure  was  built  by 
L.  K.   Sherman  &  Co. 

An  Ordinance  (or  the  Removal  of  Poles  and  wires  from 
residence  streets  of  the  city  of  Madison,  Wis.,  has  been  held 
void  by  the  State  Railroad  Commission.  The  commission  is 
of  the  opinion  that  the  ordinance  was  prompted  by  esthetic 
considerations  only  and,  therefore,  is  unreasonable. 
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The  Latah    Creek  Bridge,  Spokane, 
Wash. 

By  J.  F.  GuEEXE* 


A  concrete  bridge  of  pleasing  design  and  monumental 
size  is  now  imder  construction  across  Latah  Creek,  in 
Spokane,  A\'ash.  As  shown  in  the  plan  in  Fig.  1,  the 
new  bridge  is  so  located  that  its  center  line  parallels  an 
adjacent  old  timber  trestle  which  is  in  such  precarious 
condition  as  to  demand  replacement.  The  new  line  is 
curved  at  one  end  so  as  to  connect  two  different  streets 
on  opposite  sides  of  the  valley. 

//      /       /■        /        /        / 

/  /■       /        /        / 

CL  of  Old  Trestle 

55'. 


longitudinal  sections  in  line  with  the  arch  ribs  and  con- 
necting curtain  walls.  Below  the  level  of  the  sidewalks 
they  are  solid. 

Arches — The  arch  ribs  are  spaced  16  ft.  6  in.  c.  to  c. 
and  in  all  the  .«pans  are  5  ft.  wide  for  the  outer  two  ribs 
and  6  ft.  wide  for  the  inner  two.  They  vary  in  thickness 
with  the  length  of  the  span.  Each  outer  rib  is  connected 
to  the  adjacent  inner  one  by  a  thin  slab  at  the  intrados, 
but  the  inner  two  ribs  are  not  connected  except  by  the 
floor  slab.  As  sh.own  in  Figs.  2-3,  this  floor  slab  is  of 
reinforced  concrete,  carried  on  beams  between  the  arch 
ribs  and  the  spandrel  arches  and  dropped  dtovnx  below 
level  to  allow  space  for    the    railway    track.     A    water- 


Old  Ground 
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Fig.  1.    I'l.AN  AM)  ()i  ii.im;  Elevation  ih    thi:  Latah  ('i!Ki:k  fSitiDriE.  Spokam;.  W 


The  Latah  Creek  Bridge  is  !>40  ft.  long  and  consists 
of  seven  arch  spans,  varying  in  length  from  54  to  loO 
ft.  clear  span.  Two  of  the  arches  at  the  west  end  are 
on  the  curve;  with  their  piers  on  radii.  It  has  a  45-ft. 
roadway,  with  two  7-ft.  sidewalks  and  carries  a  double 
track  for  heavy  interurhan  railway  cars.  Each  arch  con- 
sists of  four  arch  ribs,  carrying  the  roadway  slab  on 
spandrel  columns  and  arches. 

In  the  determination  of  span  lengths  for  the  arches, 
architectural  considerations  were  given  much  weight  an<l 
an  effort  was  made  to  effect  a  combination  which  was 
adapted  to  the  ground  line  and  site.  The  intrados  and 
€.\trados  curves  are  many  centered,  and  were  so  laid  out 
as  to  give  a  neutral  axis  which  conformed  very  clo.-Jely 
with  the  thru.st  line  under  dead  load.  The  thickness  of 
the  arches  are  such  that  under  any  .system  of  loads  the 
line  of  resistance  lies  within  the  middle  third,  and  the 
maximum  stress  is  below  500  lb.  per  sq.in.  Steel  rod? 
are  added  for  temperature  stresses. 

Fot  NDATIONS — Before  l)eginning  the  design,  test  pita 
were  sunk  which  dii^closed  a  bed  of  hardpan  below  the 
creek  bottom  and  a  very  compact  sand  at  other  points. 
A.s  a  result  of  loading  tests  upon  the  .sand,  the  maximuni 
pressure  of  fi  tons  per  sq.ft.  was  determined  upon  and 
heavy  reinforfed-coiicrete  spread  foundations  were  de- 
signed for  this  condition.  In  Pier  1.  located  on  the  <ast 
bank,  in  addition  to  the  ba.s(;  shown  on  the  plan,  a  cut- 
off wall  10  ft.  (Iec|).  P>  ft.  wide  at  the  top  and  3  ft.  wide  on 
the  bottom  was  built  along  the  west  edge  of  the  pier. 
During  excavation  for  this  pier,  the  sand  along  the  oast 
face  stood  witliout  sheeting  for  a  depth  of  30  ft. 

PiKR.s — The    piers   are   of   the    box     type,     with     solid 


l)roo(iiig  nial  consisting  of  three  alternate  layers  of  bur- 
lap and  a.sphalt  cover  this  slab:  a  wateri)roo(ing  cover  of 
'1^2  '"•  >>f  concrete  and  a  1-iri.  sand  cushion  for  4  in. 
creosoted-wood  blocks  rest  on  top. 

The  two  arches  on  the  curve  are  of  interesting  design. 
In  them  tb.e  piers  are  on  radial  lines  and  the  four  arch 
ribs  are  straight,  parallel  and  of  varying  length,  as  shown 


Half  Sec+ion  through  Pier 


HoW  S«tion  •m^o^Jg^  M  Ft.  Areh  Crown 


Fm.  •-'.    Cit()ss-si:ciios    I  Hitiii  liii   Fi.oou  oi" 
T>  I'KM.  .\i;i  II 

in  Fig.  3.  The  (■iir\('  is  made  in  tlic  traiisvcrse  (liior- 
beams  spanning  across  the  longitudinal  lieaiiis.  which  aro 
in   line  with  and  above  the  arch  ribs. 

E.M'ANSION  Joints — In  the  .sjiandrel  walls,  expansion 
joints  are  provided  at  the  ends  of  each  jiaiiel  and  con- 
cealed behind  pilasters.  The  design  of  spandrel  arches 
is  one  about  which  there  is  considerable  difference  of 
opinion     among    engineers.      In     (he     Coiinecl  i<Mit     Ave. 
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Bridge,  at  Washington,  D.  C.,*  and  the  Monroe  St. 
Bridge  at  Spokane, f  the  simple  treatment  of  the  longi- 
tudinal faces  of  spandrel  walls  eliminated  pilasters  for 
concealing  expansion  Joints.  A  fall  in  temperature,  which 
lowers  the  main  arch,  draws  the  spandrel  arches  away 
from  the  pie/s,  provided  that  there  are  no  joints  between 
the  pier  and  crown  of  the  arch. 

In  the  Connecticut  Ave.  Bridge  joints  were  left  at  the 
crown  of  each  of  the  spandrel  arches,  which  are  visible  at 
a  distance  of  several  hundred  feet.  On  the  Monroe  St. 
Bridge,  joints  were  placed  at  the  third  points  and  steel 
enough  placed  in  the  walls  from  joint  to  joint  to  take  up 
the  thrust  of  the  two  outside  arches.  Unconcealed  joints 
are  unsightly  ?nd  even  concealed  joints  are  objectionable 
because  it  is  exceedingly  difficult  to  prevent  leaks  from 
these  points. 

Minor  Dktails — Surface  drains  are  provided  at  each 
pier  and  sub-drains  for  the  expansion  joints  lead  into 
these  main  drains.  Provision  has  been  made  for  a  12- 
duct  line  for  the  Washington  Water  Power  Co.,  an  8-duct 
line  for  the  telephone  company;  for  a  13-in.  water  main 
and  for  a  12-in.  gas  main.  Ornamental  cast-iron  posts 
resting  on  a  concrete  handrail  support  lights  on  the  piers. 
Construction 

Materials — The  aggregate,  consisting  of  screened 
gravel,  ranges  in  sizes  from  2^2  to  Vi  in.  with  an  average 
percentage  of  voids  equal  to  37.  The  sand,  screened  from 
the  same  pit,  is  well  graded  and  with  a  uniform  percent- 


age of  voids  equal  to  33.  At  times  owing  to  the  difficulties 
of  hauling  over  wet  roads  or  a  demand  in  excess  of  the 
capacity  of  the  gravel  plant,  a  crushed  rock,  showing 
voids  of  -15%,  was  used. 

To  eliminate  the  necessity  for  excessive  cement-storage 
capacity  at  the  bridge,  an   inspector  was  sent  to  saiiipli- 


•"Engrineerlng   News."   June   1.    1905, 
f'Engineering-  Ne«-s,"   Sept.    2.    1909, 
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Fig,  I.    ViKW  of  Piers  durixo  CoxsTRr(  tiox 

the  cement  plac'^ed  in  stora.se  at  the  mill,  the  cement  being 
shipped  upon  the  expiration  of  the  time  required  for 
30-day  tests ;  and  this  cement  was  frequently  taken  di- 
rectly from  the  cars  to  the  mixer,  thereby  eliminating  re- 
handlins- 
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Plant — The  concrete  plant  is  located  at  the  east  end 
of  the  bridge  and  consists  of  a  storage  bin  for  sand  and 
rock,  a  half-yard  batch  mixer,  a  cement  shed  of  2000 
bbl.  capacity  located  on  a  railroad  siding,  and  adjacem 
to  the  mixing  plant,  and  an  industrial  railway  running 
along  on  the  south  half  of  the  trestle  with  turn-outs,  and 
hoppers  for  depositing  the  concrete  in  the  arches  and 
piers. 

Latixg  Coxcbete — The  concrete  after  mixing,  was 
loaded  into  a  train  of  two  two-yard  side-dump  cars  and 
drawn  to  the  proper  location  by  a  gasoline  locomotive. 
After  dumping  through  holes  cut  in  the  deck  of  the  old 
wooden  trestle,  the  concrete  flowed  through  open  steel 
chutes  to  place. 

This  method  of  concreting  produced  an  atmosphere  of 
continual  turmoil  with  the  contractor  owing  to  a  natural 
desire  to  use  an  excessive  amount  of  water.  The  water 
was  measured  in  a  tank  with  a  float  attachment,  con- 
trolled by  a  2-in.  valve,  and  the  amount  was  under  the 
control  of  the  operator.  Any  tendency  of  the  concrete 
to  stick  in  the  mixing  hopper  or  in  the  cars,  or  to  clog 
in  the  chutes,  is  most  readily  offset  by  the  addition  of 
water,  and  a  fluid  mix  requires  little  or  no  handling  upon 
final  deposition.  During  the  construction  of  the  piers, 
which  contained  about  40  yd.  of  concrete  for  each  lineal 
foot  of  depth,  the  concrete  was  placed  in  layers  of  a  foot 
at  a  time  and  an  interval  of  an  hour  would  elapse  be- 
tween the  completion  of  pouring  upon  a  section  and  the 
beginning  of  anotiier  pouring  upon  the  same  section. 
During  this  interval  any  excessive  water  in  the  concrete 
would  rise  to  the  surface  and  lie  in  pools  thereon. 
Such  a  condition  resulting  from  this  or  other  causes  is 
bad  for  several  reasons.  First,  because  this  water,  stand- 
ing long  enough  to  clear,  deposits  a  layer  of  scum  or 
laitance  such  as  one  may  see  upon  a  pier  deposited  under 
water;  secondly,  the  new  concrete  crowds  the  water  ahead 
of  it,  and  this  water  in  its  movement  washes  the  cement 
from  the  aggregate  over  which  it  passes.  If  it  passes 
near  a  form,  even  though  that  portion  of  the  concrete  be 
spaded,  streaks  of  wash  sand  will  be  visible  upon  the  re- 
moval of  forms.  If  the  mixture  as  it  is  being  deposited 
is  so  liquid  that  it  will  flow  into  place  with  little  or  no 
shoveling,  it  is  ver}'  probable  that  there  are  pockets  of 
grout,  and  of  rock,  and  that  there  is  not  a  uniform  ag- 
gregate. A\'hether  concrete  poured  with  an  excess  of 
water,  such  as  one  sees  on  many  of  the  jobs  in  whicli  the 
chuting  system  is  employed  will  equal  in  life  that  which 
just  quakes  under  foot  and  no  more,  time  alone  will 
tell. 

Under  the  system  of  inspection  adopted,  one  man 
placed  at  the  mi.xer,  watched  the  measuring  and  mixing, 
checked  the  receiving  and  use  of  cement,  and  took  void 
tests  on  sand  and  rock  at  two-hour  intervals  during  the 
runs.  From  these  void  tests  the  quantity  of  concrete 
placed  each  day  was  determined  and  checked  against  the 
estimated  amount  of  the  run  figured  from  the  dimensions 
in  place  and  a  variation  of  more  than  1%  was  investi- 
gated. A  second  inspector,  located  at  the  point  of  plac- 
ing supervised  the  spading  and  working  up  of  the  con- 
crete. 

Method  of  CoxcnETiNO — The  arches  were  concreted 
with  voiissoit  sections,  eight  to  each  pair  of  ribs,  and 
three  keys,  one  at  the  crown  and  one  at  each  third  point. 
Each  of  the  third  point  keys  contained  a  12xl2-in.  rcin- 
foreed-eoncrete  strut  as  a  hinge.    In  every  case,  owing  to 


the  settlements  of  the  falsework,  these  struts  developed 
open  cracks  on  the  top  side.  The  keys  were  composed  of 
the  same  aggregate,  1 :  2 :  -l,  as  the  rest  of  the  arch  ring, 
but  were  placed  very  dry  to  reduce  shrinkage. 

In  the  process  of  concreting,  the  crown  sections  of  the 
arches  were  placed  first.  As  several  of  the  arches  were 
upon  filled  ground  and  settled  0.06  ft.  under  load,  and  as 
under  this  rib  system  no  provision  had  been  made  to  re- 
lieve the  compression  of  the  ribs  owing  to  the  settlement, 
there  was  a  bulging  at  the  third  points  which  had  to  be 
relieved. 

Foinis — The  forms  for  the  piers  consisted  of  panels  & 
to  T  ft.  high,  with  vertical  sheeting,  2xl0-in.  tongued- 
and-grooved  pieces,  and  3x8-in.  horizontal  waling  spaced 
4  ft.  c.  to  c.  The  walings  are  tied  by  twisters  of  i/4-in. 
galvanized  wire  spaced  4  ft.  c.  to  c,  pulling  against 
spreaders  which  are  inserted  between  forms  and  removed 
as  the  concrete  level  rises.  An  objection  to  vertical 
sheeting  on  pier  work  is  that  the  vertical  board  marks 
accentuate  the  horizontal  joint  marks  between  different 
day's  runs. 

The  side  forms  for  the  arches  were  framed  on  the 
ground  in  panels  with  both  the  e.xtrados  and  intrados  cut 
to  curve.  These  forms  were  tied  together  across  the  top 
with  2x8-in.  planks,  cleated  to  the  lagging  at  the  bottom 
and  tied  with  galvauized-wire  twisters  at  an  intermediate 
level.  The  forms  for  the  inner  walls  of  the  arch  ribs 
were  held  up  by  temporary  legs  resting  on  the  lagging 
and  were  removed  as  the  concreting  progressed,  the 
weight  of  the  forms  coming  upon  the  2x8-in.  ties  which 
connected  the  outer  forms.  The  lagging  for  the  extrado? 
was  nailed  on  the  backs  of  the  side  forms. 

Falsewokk — The  falsework  consisted  of  8x8-in.  post* 
spaced  about  14  ft.  centers  longitudinally,  and  5  ft.  cen- 
ters transversely.  Upon  these  posts  were  placed  corbelS; 
3  ft.  long  cut  to  curve,  over  which  was  built  up  a  rib  con- 
sisting of  seven  planks  1%  in.  by  12  in.  by  16  ft.,  nailed 
together  and  bolted  with  %-in.  bolts  spaced  18  in.  c.  to 
c.  It  was  intended  that  these  ribs  should  carry  the  load 
to  the  posts  by  arch  action,  and  provided  that  the  ends, 
of  the  ribs  could  have  been  fixed,  there  was  sufficient  sec- 
tion to  do  the  work  .safely.  During  the  process  of  adjust- 
ing the  lagging  it  was  found  possible  to  take  the  arch 
out  of  these  ribs  with  light  wooden  wedges,  and  in  view 
of  this,  the  contractor  was  required  to  reduce  the  spans^ 
of  the  ribs  to  one-third  the  original  length  by  inserting 
4x6-in.  .struts  running  from  the  bottoms  of  the  ribs  to  th& 
adjoining  posts. 

The  erection  of  falsework  was  undertaken  upon  Arch  & 
first,  located  at  the  west  end  of  the  bridge  and  upon  a 
curve.  This  arch  has  a  span  of  128  ft.  on  center  line» 
with  its  west  face  at  springing  line  upon  a  radial  line 
forming  an  angle  of  82°  4'  with  the  center  line.  Both 
of  these  conditions,  namely  the  beginning  of  the  work 
and  the  peculiarity  of  the  span,  combined  to  nnike  th& 
unit  cost  of  erection  of  falsework  in  this  span  3.2  times 
that  of  Span  4,  and  the  labor  cost  on  forms  1.4  times 
that  of  Span  4.  From  a  standpoint  of  economy,  it  seems 
evident  that  radial  piers  are  not  desirable. 

Cov.sTurcTioN  MrnioDs — A  comi)rehcnsive  co.st  re- 
])ort  of  the  jo!)  has  been  ke])t ;  a  daily  report,  embrac- 
ing total  quantities  and  cfist  for  each  individual  portion 
of  the  work,  and  a  monthly  report  upon  which  the  totals 
for  the  month  are  drawn  off,  the  unit  pieces  for  the  differ- 
ent clafises  figured  and  the  percentages  of  the  completed 
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]iiii'li(iii  lo  the  wiuilc  estiiiinicd.  Diiplicatrs  of  all  n'|iiii-ts 
iirc  Miacli',  tiiii'  ni|iy  I'lir  use  Ml  tile  liii.l,i;v.  and  (iiic  lor  Ihc 
city  I'lifjiiu'cr's  olHco  til(>s. 

A  (liiiry  is  also  ma(li>  out  daily  conlaiiiiiii:  a  n'rurd  ol' 
nci'idi'iits.  discussions  and  disa.^n-t'cnu'nls.  and  whatever 
else  that   nii,t,dit    [irovt'  of  use  or  interest. 

I'KliSONNKL 

The  eonlractor  for  the  l)ridgc  is  .1.  K.  ('unnin,uhani. 
of  S])okane;  the  eontraetor's  superintendent,  .).  ('.  Stack. 
The  design  and  construction  of  the  liridge  were  un(l<  > 
the  direction  of  Morton  Macartney,  City  Engineer,  the 
design  having  heen  made  hy  AV.  S.  Mahmy,  and  checked 
by  Waddell  &  Harrington,  Consulting  Engineers,  of 
Kansas  City,  and  the  construction  in  charge  of  J.  F. 
Greene,  with  \V.  II.  Fisher  as  assistant.  The  contract 
price  for  the  whole  structure  was  ^IIC.OOO. 


A  200-Mile,  90,000-Volt,  Direct-cur- 
rent   Power   Transmission  Project 
in  Sweden  and  Denmark 

The  Danish  government,  to  meet  the  increasing  de- 
mand for  electric  power  in  Copenhagen,  for  some  time 
has  been  negotiating  with  the  Swedish  government  for 
the  sale  and  transmission  of  electric  current  from  the 
new  large  hydro-electric  station  recently  built  by  the 
latter  at  Trollhattan.  The  report  of  the  engineers,  re- 
tained by  these  governments  to  study  the  feasibility  of 
the  project,  has  now  been  made  and  is  abstracted  in  the 
Electrical  World  of  Feb.  S,  from  which  the  following  is 
arranged. 


Ens. Mews 


Link  of  the  Proposed  Trollhatten-Copeniiagen 
!)0,00()-voLT  Direct-current  Transmission  Line 

The  Trollhiittan  plant  is  now  equipped  with  eight 
10,000-hp.  turbine  units,  with  space  provided  for  two 
more  of  the  same  capacity.  It  is  proposed  to  transmit 
to  Copenhagen  this  spare  20,000  hp.  At  the  outset  addi- 
tions to  the  existing  steam  plant  were  considered,  but  it 
was  found  that  the  cost  of  generating  such  a  local  sup- 


ply would  he  made  uj)  of  a  fixed  annual  charge  of  iffS  ])er 
kw.,  plus  u.  Ic.  per  ku-.-hi-. 

In  or(ler  to  make  tlu;  transmission  ])roject  fcaKible, 
a  lU'arly  continuous  load  was  found  necessary  on  ac- 
count ol"  llic  large  ex|)enditure  in  the  transmission  line. 
It  was  round  that  about  a  third  of  the  local  maximum 
ilcmand,  or  II, (JIM)  kw.,  could  he  maintained  during  .521)11 
hr.  per  year,  or  for  some  II  lir.  per  day,  giving  a  load 
factor  of  nearly  (W7i  for  this  ])orti(jn  of  the  local  .service. 
The  ll,(;iMi  kw.,  with  transmission  losses,  corresponds  to 
about  -.'11,(1(1(1  hp.  at  the  Tnillhattan  jilant,  and  this  would 
alisoi'li  tl utput  of  two  generating  units  not  yet  in- 
stalled. 

The  route  of  the  proposed  line,  shown  in  the  accom- 
panying sketch  nia]i,  woid<l  he  along  the  west  coast  of 
Sweden,  from  (iuthenburg  to  Melsingborg  over  the  Strait 
of  Oresuiiil  to    llelsingiir,  and  along  the  coast  of   Den- 

estixi.\ted  cost  of  generating  and  transmitting  elec- 
tric POWER;  TKOLHATTAN-COPENH.\GEX  PROJECT 

Allernating  Current        Direct   Current 
Cost  of        .\nnual        Cost  of    AnnunI 
Installation  Expenses  Installation  Expenses 
Generating  station: — 

Two  10,000-hp.  turbines  and  aux- 
iliaries         $81,000         87,600 

Three-phase  generators 7(),.i00  0,000 

Transformers  at  Trollhiittan 31,500  2,930 

Switch  gear 27,000  2,050 

Wages,  oil  and  supplies 3,200 

$210,000      $23,000 

Changes  for  turbines $40,.500         $3,4UO 

Isolating  machinery 2,700  200 

$43,200  J3,6(X) 

Four  5000-hp.  turbines $81,000  $7,000 

Direct-current    generators    and 

auxiliaries 216,000  21,400 

Wages,  oil  and  supplies 3.200 

$297,000       $32,200 
Transmission  line: — 

Iron  poles,  including  erection,  at 

at  $1330  per  mile $275,000  $27,200 

Insulators,  at  $390  per  mile 80.000  7,900 

Iron  cable,  at  $87  per  mile 17.900  2,500 

Copper  conductors,  at  $1525  per 

mile 310,100  21,000 

Wages  for  linemen 2,200 

$684,000  $60,800 

Poles,  including  erection $125,100  $13,000 

Insulators 31,900  3,200 

Iron  cable 17,800  2,500 

Copper  conductors 166,200  11,300 

Wages  for  linemen 2,200 

$341,000       $32,200 

Three  transformer  stations: — 

Buildings $40,500  $3,400 

Transformers 81,000  7,600 

Instruments 30.500  3,000 

Auxiliaries 40,500  4,200 

Wages  and  supplies 4,000 

$192,500      $22,200 
Submarine  cables: — 

Four   cables,   each   3.4    miles,    at 

$5780  per  mile $78,600  1 

Loading  on  steamer,  laying  and 

splicing 20,000      $14,200 

Freight  and  marine  insurance 5.400 

Anchorage  at  cables 9, ,500  j 

$113,500      $14,200 
Two  cables,  each  3.4  miles,  150,- 

000  circ.  mils $24,600  1      ,-  -nn 

Laying  of  cables,  etc 18,900  j     *^'400 

$43,500        $5,400 
r  requency-converter  station : 

Three  frequency  changers,  25  cy- 
cles to  SOcycles;  total  11, 600kw      $122,000  $11,400 

Switch  gear 13.500  1,300 

Wages,  oil  and  supplies 3,200 

Incidentals 27,000  3,200 

$162,500      $19,000 
Direct-current   motors  and    aux- 

.^'liaries $221,000  $22,000 

Three-phase  generators 51,500  4.800 

Switchboard  and  switch  gear 10,800  1,100 

W^ages  and  supplies 3,200 

Incidentals .54.000  6,200 

$337  300       $37  300 
Incidentals $231,500      $24,100       $14o!boO       $14^400 

Total $1,593,000    $163,300    $1,202,000    $125,100 

Total  per  kw $15.66        $11.16 
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mark  to  Copenhagen,  a  total  length  of  204  miles.  The 
greatest  natural  obstruction  met  with  along  this  route 
is  at  the  Strait  of  Oresuud,  where  a  stretch  of  water  is 
encountered  of  3.4  miles,  making  resort  to  submarine 
S'aljles  necessary. 

Two  schemes  were  worked  out,  one  covering  the  use  of 
three-phase  equipment  and  lines,  and  the  other  direct 
current  at  90,000  volts,  under  the  Thury  constant-current 
system.  In  the  first  case,  was  a  100,000-voIt  line  with 
150,000-circ.mil.  conductors  in  a  single  three-wire  circuit 
on  iron  poles  with  suspension-tv'pe  insulators.  At  Helsiug- 
borg  it  would  be  necessary  to  step  down  to  20.000  volts 
and  carry  the  current  in  four  three-phase  submarine 
cables.  From  the  Danish  side  of  the  strait  the  trans- 
mission could  be  continued  at  20,000  volts,  or  at  100,000 
volt.s,  the  latter  being  more  economical.  The  main 
features  of  the  estimate  for  this  scheme  are  shown  in  the 
accompanying  table. 

The  great  advantage  of  the  direct-current  system  was 


found  to  lie  in  the  ability  to  transmit  current  under  water 
at  90,000  volts  without  transformer  stations  at  Helsing- 
borg  and  Helsingor.  Over  against  this  advantage  would 
have  to  be  set  the  necessity  of  20  direct-current  gener- 
ators in  series.  The  generators  would  be  arranged  in 
four  groups,  each  of  five  in  series,  and  each  group  con- 
nected to  a  5000-hp.  turbine.  The  efficiency  of  the  direct- 
current  generators  and  motors  was  assumed  to  be  93%, 
compared  with  95%  average  for  the  alternating-current 
generators  and  motors.  A  single  transmission  line  would 
be  used  with  a  ground  return.  The  transmission  wire, 
however,  would  be  split  "  •■to  two  parallel  sections,  each  of 
119, 000-cir.mil.  cross-section.  Both  steel-lattice  and  im- 
pregnated-wood poles  were  compared,  and  the  latter 
found  more  economical  in  first  cost  and  annual  expease. 
The  total  annual  expenditures  are  estimated  to  be  $6.75 
per  kw.  for  direct  current  and  $11.16  per  kw.  for  cycle 
alternating  current,  with  12,615  kw.  available  in  the  first 
tase  and  11,200  kw.  in  the  second. 


Reservoir  and  Canal  Losses  in  Irrigation 


.■^yyOFSL^ — One  of  ihe  supervising  engineers  of  the 
United  States  Beclamation  Service  has  compiled  valuable 
data  on  evaporation  and  seepage  losses  from  four  large 
reservoirs  and  on  the  total  losses  from  reservoirs,  main 
ditches  and  laterals  of  si.i-  irrigation  projects.  All  the 
data  are  for  the  northwestern  part  of  ihe  United  States, 
('anal  linings  and  ihe  use  of  /Ape  to  prevent  the  loss 
of  irrigation  water  are  described.  Figures  are  given  to 
.show  the  ullimaie  economy  of  lined  as  compared  with 
u.ilincd  canals. 

At  the  Seattle  meeting  of  the  American  Society  of 
Civil  Engineers,  there  was  read  on  June  27,  1912,  a 
paper  entitled  "The  Economic  Aspects  of  Seepage  and 
Other  Los.ses  in  Irrigation"  by  E.  G.  Ho))son,  supervis- 
ing engineer  U.  S.  Keclaniation  Service,  Portland,  Ore. 
The  paper  has  since  been  published  in  the  Proceedings 
of  the  Society,  Vol.  XXXVIII,  No.  8,  p.  1223,  where  it 
was  .scheduled  for  discussion  on  Dec.  4,  1912.  The  article 
which  follows  is  based  on  a  copy  of  the  original  Seattle 
paper  and  illustrations  supplied  us  by  Mr.  Hop.son.  The 
introductory  portion  of  the  pajter  has  been  slightly  con- 
densed, a  few  of  the  photograplis  have  been  omitted,  and 
the  tables  and  illustrations  have  been  grouped  for  the 
sake  of  greater  clearness  and  convenience. 

Mr.  Hopson's  paper  opens  with  a  reference  to  data  on 
Ihe  waste  of  water  in  city  water-works  systems,  given  in 
the  report  made  in  19(10  by  John  H.  Freeman  on  the 
water-su|)i>ly  of  New  York  City.  Mr.  Ilopson  points  out 
that  the  arguments  for  cutting  down  waste  in  a  water- 
works system  apply  with  even  more  force  to  an  irrigation 
system,  since  the  economic  burden  of  irrigation  upon  land 
under  cultivation  is  much  greater  than  that  of  domestic 
water-su[ti»ly  upon  city  dwellers,  and  since,  too,  it  often 
ha[ipens  that  every  bit  of  irrigation  water  wasted  means 
just  that  much  less  land  that  can  he  made  productive. 

Having  introduced  his  subject  by  this  comparison,  Mr. 
TTojison  states  that  irrigation  water  wastes,  like  those 
from  city  water-works  systems,  may  be  divided  into  cur- 
alile  and  incurable  classes  and  that  the  object  of  his  paper 
is  t«>  discuss  these  two  classes  of  wastes,  as  illustrated  bv 


government  irrigation  works  built  in  the  Xorthwest  dur- 
ing tlie  ]iasr  half-dozen  years. 

Broadly  speaking,  incurable  irrigation  losses  are  those 
due  to  absorption  in  reservoir  beds  and  to  evaporation 
into  the  air,  while  curable  losses  are  confined  almost 
wholly  to  seepage  from  canals  and  losses  from  other  con- 
duits. 

T.\BLE  I.     WATER  LOSSE.S  FROM  FOIR  IRRIGATION  RESERVOIRS. 

.NORTHWESTERN  UNITED  STATES 

East  Park  Reservoir,  1910-1911 


(Maximum  capacity.   45,000 


Influent 

Effluent  and  lo9sea: 

Evaporation 

Use,  waste  and  surplus. 

*Seepa^ 


i-feet.     Mi 


wat*^  surl 

acr.    \mo  MTtd, 

Acre-feet 

Percent    of 
influent 

65,400 

7.100 
58,300 

11 
89 

0 


*No  appreciable  seepage  \ota. 

Cold  Springa   Reservoir.    1908-11. 
(Maximum  rapacity,  50,000  acre-feet.     Maximum  water  surface,  1550  acreO 
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■8 

1908-9 

1909- 

10                1910-11 

Acre- 
feet 

Per 
cent. 

Acre-        Per 
feet        cent. 

Acre- 
feet 

Per       .Acre-       P« 
cent.       feet        oei^ 

Influent 20,366 

42,820 

61,526 

72,273 

Efiluent  &  lossoH 

Evaporation...      2.4flO 

.SeepaKe 4,515 

Use,  waste  and 

surplus 13.451 

12 

22 

66 

4,295        10 
•4,021          9 

34.504       81 

5,33.) 
•10,461 

45.732 

9         6,252         • 
17        10.878       IS 

74        ,W.163       74 

•Return  flow 

865 

803 

182 

Clear  I.ake  Reservoir,  1909-11 

(Maximum  rnpacity.  4.ln,n(H)  ac 

re-te<-t,      Maiir 

num  watc 

r  area,  25,000  mam^ 

191  HI 
Acre-feet 

10 
Percent 

1910-11 
Acre-feet     Peroral. 

Influenl 

141,11(10 

225.000 

Rflluent  and  losses: 

Evaporation   . 

SeepaKi' 

Use,  waste  and  surplus 

RO.OflO 
4M.0IKI 
13,(HI(I 

57 
34 
B 

SN.IKX)            ,18 
24, (MM)            It 
113,(XI0            50 

Deer  Flat 

Kesi.rvoir,    1900-11 

(Mniimum  capacity,   isn.ntxi  a 

rre-feel       Mai 

mum  wau<r  area,  92S0  HfM) 

inoD                  1 

909-10 

1910-11 

Influent  .    . 

64.000 

130,000 

2.30.000 

Effluent: 

Evaporation   .  . 

Seepage 

Use.  waste  and  s 

plus 

4.000 
55,000 

S.IKK) 

6 
86 

H 

iK.noo 
8o.no(i 

32,000 

14 

62 

24 

20,000 
140,01X1 

70.000 

3D 

The  percenls   i 

n  eaeh  case  ar 

e  percentages  of  volu 

me 

of 

nfluant. 
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VVatkh   Losses   froji    Thuioatiox    Reseuvoius 

It  is  an  eronomio  impossibilily  I'or  an  engineer  to  pre- 
vent absorption  or  scepajje  losses  from  tiie  beds  of  ir- 
rigation reservoirs,  but  he  must  aeeept  responsibility  for 
the  eboiee  of  reservoir  sites  whieli  will  be  a  factor  in 
reservoir  losses.  On  this  account  Mr.  Hopson  presented 
data  for  four  typical  irrigation  reservoirs  built  by  the 
federal  government  in  the  Northwest.  We  quote  from 
his  paper  as  follows: 

THE  EaST  park  RESERVOIR  is  strictly  a  Btorage  re- 
servoir built  on  a  branch  of  Stony  Croek,  one  of  the  Coast 
Range  feeders  of  the  Sacramento  River.  The  dam  site  is  a  good 
one.  being  a  notch  in  a  great  conglomerate  dilte  or  ndg<,  that 
runs  through  the  country  in  a  north  and  south  direction,  and 

Nov.    Dec.  Jan.   Feb.    Mar.   Apr    May  June  July   Aug.  Sept.  Oct.  Nov.' 
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LAKE        RESERVOIR, 


This  reservoir  was  (Irst  placed  ml  cominlBHion  In  the  HprlnK 
of  1908,  and  has  been  operated  over  since.  We  have,  therefore, 
four  yearly  records  of  results.  In  this  case  measuremontu  were 
obtained  with  unusual  accuracy,  as  the  inflow  practically  all 
passed  over  a  sharp  'rested  weir  at  the  lower  end  of  the  feed 
canal  and  the  eHluent  was  also  carefully  measured  over  another 
weir  below  the  outlet  gates.  This  reservoir  show  losses  rane- 
ing  from  34%  to  24%  of  the  influent  during  the  four-yeor  period. 
Judging  by  the  rocord  or  the  past  two  years.  It  would  appear 
that  a  fair  condition  o(  stability  has  been  attained  in  the  re- 
gimen, in  which  about  one-fourth  of  the  water  entering  this 
reservoir  is  subject  to  unavoidable  loss  through  seepage  and 
evaporation.     (.See  Table  I  and  Figs.  1  and  2.) 

THE  CLEAR  LAKE  RESERVOIR  in  California  is  a  feature 
of  the  Klamath  Project,  situated  just  south  of  the  California- 
Oregon  line.  It  occupies  a  great  natural  depression  or  sink  some 
25,000  acres  in  extent  at  the  reservoir  flow  line.  About  one-half 
of  the  bed  consists  of  a.  natural  sink  of  alkaline  water  known  ae 
Clear  Lake  that  has  for  ages  received  and  evaporated  the  sur- 


plus waters  of  Willo 
Government    fcjr    the 


Creek.     This  reservoir  was  built  by  the 
principal    purpose    of    holding    back    the 
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EAST       PARK        RESERVOIR,         CAL. 


COLD        SPRIN&S        RESERVOIR, 


CLEAR        LAKE        RESERVOIR,       CAL. 


Nov.   Dec.  Jan.  Feb.  Mar.  Apr.   May  June  July    Aug.  Sept.  Oct. 
EN6.NEWS  p^^j^        p^^^       RESERVOIR,       IDAHO 

Fig.  1.    Monthly  Records  in  Second-feet,  1910-1911 
Figs.  1  and  2 
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Fiu.  2.    Percentages  for  Four  Years 
Evaporation,  Seepage,  Use  and  Waste  of  Wateu  for  Four  Government  Irrigation 
Reservoirs  in  the  Xorthwestern  Uxithd  Stvtks 


the  dam  is  a  solid  masonry  structure  of  gravity  type  on  an 
arched  plan.  The  bed  of  the  reservoir  is  practically  wholly  in 
the  typical  California  shale.  The  dam  was  completed  in  1910 
and  water  first  stored  in  the  winter  and  spring  of  1910  and  1911. 
Weekly  measurements  are  taken  of  the  influent  and  effluent, 
the  storage  and  rates  of  evaporation. 

'  The  maximum  capacity  of  the  reservoir  i.s  45.000  acre-feet, 
and  maximum  area  of  water  surface  1090  acres.  In  Table  I 
may  be  found  the  results  in  the  1910-1911  season,  the  season 
being  from  Nov.  1  to  Nov.  1  in  this  and  all  following  cases. 
(See  also  diagrams  Figs.  1  and  2.) 

This  reservoir  represents  the  highest  condition  of  efficiency 
of  any  of  the  four  herein  illustrated.  The  records  fail  to  show 
any  seepage  loss,  the  only  appreciable  loss  being  that  by  eva- 
poration, thus  nearly  90%  of  the  water  entering  this  reservoir 
being  available  for  use. 

THE  COLD  SPRINGS  RESERVOIR  of  the  Umatilla  Pro- 
ject in  Oregon  is  a  good  average  reservoir  from  a  western 
standpoint.  In  the  East  it  would  probably  not  be  regarded  as 
a  site  of  special  promise.  The  dam  is  an  earthen  one,  nearly 
4000  ft.  long,  of  a  maximum  height  of  close  to  100  ft.  The  gen- 
eral structure  of  the  country  is  volcanic,  with  vast  overlying 
beds  of  stratified  sands,  gravels  and  hardpan.  The  valley  con- 
stituting the  reservoir  site  is  the  outlet  of  some  200  sq.  miles  of 
drainage  area  with  little  or  no  ordinary  runoff.  The  reservoir 
is  supplied  by  a  feed  canal  some  25  miles  long  diverting  from 
the  Umatilla  River  at  times  when  the  latter  has  available  water. 


waters  of  Willow  Creek,  to  facilitate  the  unwatering  of  land 
marginal  to  Tule  Lake,  a  body  of  water  into  which  Willow 
Creek  ultimately  discharges.  The  reservoir  was  intended  to 
combine  the  purposes  of  a  great  evaporating  pan  and  regulator 
of  the  diversion  channel  that  diverts  the  discharge  of  Lost 
River  from  Tule  Lake  into  Klamath  River.  More  recent  plans 
have,  however,  considered  its  possibilities  as  a  source  of  irri- 
gation supply.  The  reservoir  is  enormous  in  capacity  as  com- 
pared with  the  available  water-supply,  being  450,000  acre-feet, 
with  an  area  of  25,000  acres.  The  dam  on  Willow  Creek  is  a 
rock-fill  structure  some  30  ft.  in  height,  completed  in  1909. 
We  have  two  years  records  of  the  action  of  this  reservoir. 
(See  Table  I.  and  Figs.  1  and  2.) 

The  rate  of  evaporation  in  this  vicinity  has  been  estimated 
at  a  little  more  than  four  feet  in  an  average  year.  It  will  be 
noted  that  evaporation  is  the  principal  loss  in  this  reservoir,  as 
had  been  anticipated.  Seepage  losses  during  the  first  year 
were  heavy,  but  apparently  the  marginal  lands  became  filled 
up  so  that  losses  in  1911  were  comparatively  moderate.  It  is 
important  to  note  that  in  a  year  of  copious  runoff,  like  1910-11, 
as  much  as  50%  of  the  supply  was  subject  to  unavoidable  loss 
or  waste,  which  in  this  case  was  intentional,  the  principal  pur- 
pose of  the  reservoir  being  the  disposition  of  surplus  water, 
rather  than  its  conservation  for  use. 

THE  DEER  FL.\  f  RESERVOIR,  a  feature  of  the  Boise 
Project,  in  Idaho,  presents  different  natural  conditions  from 
the  three  preceding  types.     It  does  not  occupy  a  natural  drain- 
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age  valley  or  sink,  being,  on  the  contrary,  situated  on  a  flat  sad- 
dle between  the  hills,  the  lower  ends  of  which  are  closed  by  two 
earthen  dams.  The  reservoir  derives  its  supply,  as  in  the  case 
of  the  Cold  Springs  Reservoir,  through  a  feeder  canal,  known 
as  the  Xew  York  Canal,  diverting  from  the  Boise  River  some 
ten  miles  southeast  of  Boise.  The  reservoir  -was  first  placed 
in  commission  in  1909,  and  has  been  in  operation  ever  since. 
The  bed  of  the  reservoir  consists  in  large  part  of  silts,  sands  and 
gravels,  with  a  covering  of  from  3  to  5  ft.  of  soil.  Seepage 
losses  in  this  case  have  been  pronounced  from  the  outset,  and 
constitute  the  bulk  of  all  losses.  When  the  reservoir  was  first 
placed  in  commission  almost  90fj  of  the  water  entering  it  was 
lost  by  absorption  in  the  reservoir  bed.  In  that  year,  however, 
the  reservoir  was  only  filled  to  one-tenth  of  its  capacity.  Dur- 
ing the  next  two  seasons  larger  and  larger  quantities  were 
introduced,  and  the  proportion  of  losses  has  appreciably  fallen, 
but  still  remains  high.  During  the  last  season  about  two- 
thirds  of  the  water  entering  this  reservoir  was  subject  to  loss 
through  evaporation  and  seepage.  It  may  be  expected  that 
conditions  will  improve  at  this  point,  as  the  adjacent  and  under- 
lying strata  of  the  reservoir  gradually  become  filled  by  the 
constant  application  of  water,  but  the  extent  and  period  of 
these  ameliorating  conditions  are  quite  uncertain.  (See 
Table  I  and  Figs.  1  and  2.) 

The  above  records,  while  incomplete  and  faulty  in  many 
respects,  are  among  the  best  obtainable  in  a  new  country  like 
this,  and  in  any  event  are  instructive.  I  think  the  general  prob- 
lem of  reservoir  losses  is  often  given  less  attention  by  engineers 
than  its  importance  warrants.  The  dam  site  is  apt  in  many 
cases  to  monopolize  attention,  and  an  engineer  accustomed  to 
deal  with  reservoir  sites  in  eastern  river  vr.lleys,  where  the  ad- 
jacent water  tables  are  high  and  Icsees  are  almost  confined  to 
evaporation,  may  be  led  to  the  coramission  of  grave  mistakes. 

A  great  deal  has  been  said  and  written  about  return  flow. 
One  of  my  earliest  recollections  in  connection  with  reservoir 
studies  is  the  discussions  in  the  proceedings  of  the  Society 
between  Messrs.  FitzGerald.  Stearns,  Fteley  and  others  on 
ground  water  storage  of  certain  reservoirs  in  the  East.  Mr. 
FitzOerald's  conclusions  as  to  the  general  inadvisability  of 
giving  credit  to  the  invisible  storage  of  a  reservoir,  is  I  believe, 
wise.  Save  under  exceptional  conditions,  I  doubt  whether 
much,  if  any,  additional  draft  can  be  made  from  Western  reser- 
voirs in  excess  of  the  visible  storage. 

The  Cold  Springs  Reservoir  has.  during  the  past  four  years, 
absorbed  some  30,000  acre-feet  of  water  in  its  bed.  It  has  ap- 
parently only  yielded  back  about  1500  acre-feet  of  this  amount. 
The  Deer  Flat  reservoir  has  apparently  absorbed  270,000  acre- 
feet,  with  little  or  no  return. 

It  should  be  observed  that  the  amount  of  water  discharged 
into  Deer  Flat  Reservoir  has  largely  increased  each  succeeding 
year,  thus  submerging  large  areas  of  new  surface  and  that  in 
spite  of  this  fact,  the  percentage  of  loss  is  steadily  decreasing. 
This  decrease  of  loss  has  extended  into  the  year  1912,  of  which 
complete  records  were  not  yet  available  when  this  paper  was 
written. 

It  is  important  to  note  that  in  a  reasonably  good  representa- 
tive irrigation  reservoir,  such  as  Cold  Springs,  one-quarter  of 
the  water  turned  into  it  is  lost,  and  that  apparently  under  the 
most  favorable  circumstances,  as  at  East  Park,  10%  will  be  lost. 

The  main  lesson  to  be  derived  from  these  few  illustrations 
is  that  the  geologic  structure  of  the  site  should  be  given  the 
most  careful  consideration,  it  being  vital  to  determine  in  ad- 
vance as  nearly  as  may  be  the  amount  of  reservoir  losses,  and 
whether  they  are  likely  to  be  of  a  permanent  character. 

On  the  Umatilla  Project  the  cost  of  the  irrigation  works  per 
acre  o'  irrigable  land  is  from  »60  to  $70;  on  the  Truckee-Carson 
Project  about  »40:  on  the  Orland  Project  about  $50;  the  Tieton 
about  $90;  Sunnyside  about  $.W,  and  Klamath  from  t30  to  $40, 
say  an  average  of  about  $55.  This  is  a  fair  indication  of  the 
general  run  of  costa  in  large  Irrigation  work  hereabouts,  and  Is 
probably  lower  than  the  average  coBt«  on  newer  projects  either 
government  or  private. 

LOSSES    FROM    RKSERVOIRS.    CANALS    AND    KaRMF.RS' 
DITCHES 

The  various  Iohhcb  in  the  water-supply  system  us  exprosHcd 
In  porcentagCH  of  the  water  diverted  are  shown  in  Table  II. 

The  loHsen  from  the  diversions  down  to  the  end  of  the  regu- 
lor  lateral  systt^mH  that  are  operated  by  the  Government,  run 
from  one-fourth  to  upwards  of  one-half  the  whole  supply,  but 
below  these  are  the  ramifications  of  the  small  ditches  built  by 
the  farmem  to  distribute  water  to  their  farms.  These  farm 
ditches  are  usually  small  earth  trenches.  In  which  heavy  seepage 
occurs  before  the  water  octunlly  reaches  the  crop.  Although 
In  some  cases  rarmnrn  use  water-tight  llumeH  and  pipes  for  their 
local  distribution,  the  proportion  of  these  cases  Is  as  yet  com- 
paratively small,  ulthoueh  on  the  Increase.  It  has  boon  ostl- 
mated  that  seepage  losses  In  the  farmers'  dlt<:heH  on  many  pro- 
ject-. Is  not  less  than  ftO'J  of  the  Ioshhh  in  moln  canal  and  lateral 
syatoms,     Itshould  be  understood  that  the  lumoii  In  the  farniors' 


ditches  (Table  II.)  are  merely  the  expression  of  individual  opin- 
ion, not  of  actual  measurement. 

TABI.E  II.     TOTAL  WATER  LOSSES  FROM  SIX  IRRIGATION 
PROJECTS 

Canal  Losses  Total 

Canals      Farm-     Without    With 
and  ers'        farmers'  farraert' 

Reservoir    laterals    ditches     ditches     ditches 


Umatilla 20  32 

Truckee-Carson 0  41 

Orland S  23 

Klamath 0  48 

Tieton 0  24 

Sunnyside 0  27 

(Fig.  3  shows  volumes  of  water  diverted  to  £ 

irrigation  season  of  1911  and  what  became  of  the  ' 
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LINING  CANALS  TO  PREVENT  SEEPAGE  LOSSES 
Seepage  losses  on  the  Umatilla  Project  early  asHum«4 
serious  proportions,  owing  to  the  sandy  character  of  the  soU 
and  the  gravelly  substrata.  With  the  unlinod  earth  dltohW 
as  originally  constructed  only  about  ono-third  of  the  water  dt* 
verted  reached  lis  proper  destination.  The  works  wore  ooatiT 
and  the  quantity  of  supply  limited.  Unless  m<-ans  could  M 
found  to  lessen  these  liissus  It  was  evident  the  entire  area  could 
not  be  Irrigated  and  the  bullillng  costs  would  not  bo  wholly 
repaid. 

Other  Bovoro  proportional  losses  wore  found  on  theTruok*** 
Carson  Project  In  Nevada  and  the  Klamath  Project  In  OregoDt 
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but  In  both  of  these  latter  Is  more  elaslliliy  .hie  to  llieli- 
j^rtuter  available  supplies  and,  In  the  easi'  of  tin-  Kl.uiwUli 
I'l-oject,   to  the  small  a(?fi;ietrale   quantity   used. 

Losses  on  the  Tleton  and  Sunnyslde  Projects  are  probably 
nuK-h  more  satisfactory  than  In  the  averaBo  well  constructed 
pioject  In  this  vicinity,  due  in  the  first  cast  to  the  complete 
concrete  lining  of  the  main  canal  and  the  tlffht  character  of 
the  substrata  of  the  irrigated  lands.  In  the  Sunnyslde  Project 
the  relatively  small  canal  losses  are  due  mainly  to  the  Hne 
te.xture   of   the   soils. 

It  is  probably  a  iact  that  in  the  average  project  from  -11/  to 
£0%  of  the  supply  is  lost  by  seepage  in  the  beds  of  channels 
before  it  reaches  the  actual  point  of  application.  .\s  tlv 
farmer  is  paying  from  $30  to  $90  per  acre  for  lliis  water-  the 
loss  has  a  very  appreciable   value. 

In  Southern  California  valuable  orchard  lands  have  been 
under  irigation  for  a  generation.  Corp  values  have  been  very 
high  and,  in  many  cases,  the  water-supply  has  been  so  limited 
that  effective  measures  toward  conservation  have  been  en- 
forced. On  many  projects  there  tlie  distributing  channels  are 
lined  with  concrete  or  pipe  is  used  with  liberality.  The  high 
values  of  lands  and  the  scanty  supply  have  rendered  these 
measures  not  only  desirable  but  necessary.  Strict  economy 
in  use  has  also  been  enforced  for  the  same  reason,  but  in  the 
newer  projects  in  the  Northwest,  where  lower  valued  crops 
obtain,  it  has  not  hitherto  been  seriously  regarded  as  feasible 
to  resort  to  such  expensive  treatment.  Conditions  have,  how- 
ever, materially  changed  here  with  regard  to  crop  values,  and 
many  of  the  water-supplies  that  appeared  inexhaustible  a  few 


In  lull)  and  lUII  a  lateral  on  the  Umatilla  Project  was  lined 
with  mortar  1  In.  thick  and  curoful  meaHuroments  made  to 
delerniinu  Iohhou.  The  lateral  had  been  seloctod  for  llMlnK  on 
account  of  tho  very  porous  character  of  its  bod  and  in  order 
to  reduce  seepage  loss.  With  tho  lateral  closed  at  tho  ends 
by  dams,  measuromontH  showed  that  tho  water  surface  low- 
ered about  U.I  ft.  each  day  in  tho  lined  ditch,  and  applying  this 
rate  of  loss  to  the  canal  syHtem  as  a  whole,  making  due  allow- 
ance for  velocity  of  flow,  it  was  computed  that  the  aggregate 
seepage  loss  in  the  project,  if  all  canals  were  lined,  would  be 
about  r>%  of  the  supply.  With  the  unlincd  system  the  lose  i« 
close  to  50%.  Other  measurements  that  have  followed  con- 
flrm  tho  above,  and  tho  conclusion  has  been  reached  from  this 
and  other  data  that  seepage  losses  can  be  kept  down  to  less 
than  10%  of  the  amount  diverted  if  good  linings  are  placed. 

[Two  mortar-lined  laterals  and  one  uniined  farmer's  ditch 
on  tho  Umatilla  Project  are  shown  by  Kigs.  4  and  6  and  a  con- 
crete-lined canal  on  the  Tieton  Project  by  Fig.  .'i. — Ed.| 

During  the  past  two  years  a  great  deal  of  canal  and  ditch 
lining  has  been  placed  on  government  projects  in  the  North- 
west. These  linings  are  from  4  in.  to  1  in.  in  thickness,  de- 
pending on  the  size  of  the  canal  and  tho  conditions.  The  heavy 
lining  is  made  of  regular  sand  and  gravel  concrete  propor- 
tioned about  one  cement  to  eight  of  sand  and  gravel.  The 
linings  are  generally  placed  without  forms,  the  sides  of  the 
channel  being  trued  up  and  a  rather  dry  mix  being  used.  Costs 
have  usually  run  about  $6  per  yard.  The  great  bulk  of  the 
ditch  lining  has  not,  however,  been  of  regular  gravel  concrete 
but  of  mortar,  usually  being  mixed  one  of  cement  to  four  of 
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Fig.  4.  Mortar-lined  Laterals  and  Concrete  Fig.  5.   Mortar-lined  Lateral,  Showing 

Structures  Joints 

Figs.  4  and  5.   Lined  Irrigation  Canals  on  the  U.matilla  Pro.ject 


years  ago  are  rapidly  getting  fully  appropriated,  so  that  rea- 
sons for  economy  and  waste  prevention  are  becoming  more 
and  more  cogent. 

Some  interesting  experiments*  carried  out  under  the  aus- 
pices of  the  College  of  Agriculture  of  the  University  of  Cali- 
fornia, in  1906,  by  Prof.  B.  A.  Etcheverry,  on  various  kinds  of 
■canal  linings,  including  concrete,  clay  puddle  and  oiled  sur- 
faces, are  worthy  of  consideration.  The  object  of  this  experi- 
ment was  to  determine  relative  costs  and  efficiencies  of  different 
■classes  of  lining  in  reducing  seepage  and  preventing  growth  of 
vegetation.  Without  attempting  to  enter  into  details  of  these 
experiments,  which  can  be  obtained  in  the  University  Bulletin*, 
the  general  results  showed  that  the  concrete  lining,  although  the 
most  expensive,  alone  gave  assured  results.  The  oiling,  as 
would  be  expected,  is  very  much  cheaper  than  any  other  treat- 
ment, being  only  about  one-quarter  the  cost  of  the  concrete  per 
equare  foot.  During  the  first  year  it  appears  to  be  of  some  value 
in  reducing  seepage  losses,  measurements  showing  that  losses 
as  compared  with  those  in  an  untreated  earth  canal  are  only 
about  40%  of  the  latter.  The  oil  seemed  to  be  principally  valu- 
able in  preventing  growth  of  vegetation.  The  lining  by  clay 
puddle  gave  somewhat  better  results  in  preventing  seepage 
than  the  oiled  surface.  The  mortar  and  concrete  linings,  how- 
ever, prevented  from  two-thirds  to  nine-tenths  of  the  total 
losses  and,  of  course,  entirely  stopped  the  growth  of  vege- 
tation. 

App-.rently  the  effect  of  the  oil  treatment  is  only  temporary, 
and  a  re-exaraination  of  the  canals  in  which  the  experiments 
were  made  a  year  or  two  afterwards  showed  that  the  oil  treated 
canals  had  grown  up  to  vegetation  to  an  equal  extent  to  those 
untreated,  and  in  ail  probability  the  seepage  losses  were  equally 
as  great. 


*See  En«.  News,  Dec.  5,  1907,  pp.  620-2,  for  abstract. 


sand.  Before  placing  the  mortar  the  ditches  are  carefully  trued 
up  by  running  a  movable  form  or  templet  along  their  courses  and 
wetting  and  tamping  the  earth  around  the  form.  Immediately 
after  the  form  is  removed  the  mortar  is  placed  and  kept  damp 
until  well  set  up.  It  is  jointed  usually  at  about  4-ft.  intervals 
to  take  care  of  temperature  shrinkage.  This  lining  is  done  with 
much  rapidity  by  experienced  gangs,  the  materials  being  mixed 
by  small  portable  gasoline-driven  mixers,  the  completed  canals 
being  kept  full  of  water.  Costs  of  work  of  this  kind  carried  out 
on  a  fairly  large  scale — for  lining  IJ  in.  thick,  reinforced  at  the 
top  by  an  extra  heavy  curbing — runs  from  55  to  60c.  per  sq.yd., 
inclusive  of  all  administrative  and  engineering  charges  and  of 
the  earthwork.  In  general,  the  cost  of  the  earthwork  is  about 
one-third  of  the  entire  cost. 

Taking  for  example  a  small  lateral  of  the  Umatilla  Project 
lined  in  this  way  during  1911:  the  length  was  12,400  ft.:  ditch 
dimensions  4  ft.  wide  at  bottom,  4  ft.  deep,  with  side  slopes 
1}  to  1:  the  entire  cost  of  the  work  averaged  $1.05  per  ft.  Com- 
paring a  small  ditch  thus  lined  with  one  uniined,  the  lined 
ditch  will  be  from  three  to  four  times  the  cost  of  the  uniined 
ditch,  but  one  of  the  economic  advantages  the  lined  ditch  pos- 
sesses is  the  greater  velocity  of  flow  possible  and  the  conse- 
quentl.v  smaller  cross-sectional  area  of  the  channel.  Another 
advantage  of  importance  is  the  avoidance  of  drop  structures 
possible  in  the  lined  ditches.  It  is  surprising  what  a  large  pro- 
portion of  the  total  cost  of  ditch  building  goes  into  drop  struc- 
tures that  are  necessary  to  keep  velocities  below  the  eroding 
point  in  an  earth  channel.  With  lined  channels  high  velocities 
are  not  only  possible  but  desirable  in  order  to  keep  the  channel 
clean. 

As  an  illustration  of  the  proportion  the  cost  of  structures  in 
a  distribution  system  bears  to  the  entire  expense  of  the  latter, 
figures  taken  from  the  Orland  Project  in  California  are  given. 
The  territory  here  is  notably  free  from  topographic  irregulari- 
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ties  and  the  earth  is  flrm  and  good  for  building  purposes.  The 
proportion  of  cost  of  structures  here,  therefore,  Ts-ould  be  ex- 
pected to  be  small. 

The  lateral  system  covers  14,000  acres  and  includes  54  miles 
of  ditches  ranging  from  12  to  75  sec. -ft.  capacities.  Very  little 
ditch  lining  has  been  placed,  but  structures  are  all  of  concrete, 
Che  cheapest  building  material.     Cost  totals  are  as  follows: 

Cxcavatioo  work   $64,376 

Structures 57,632 

Total  $122,008 

The  structures  included  in  the  above  comprise  the  following 
types: 

Checks  and  drope $20,885 

Turnouts 12,901 

Bridges   9,972 

Railroad  crossing 6,924 

Special  structures 5,805 

Sipllways 1,143 

Checks,  drops  and  turnouts  total  $33,780,  or  28%  of  the  en- 
tire cost  of  the  lateral  system.  Not  all  of  this  cost  could  be  ob- 
viated by  lining  the  system,  but  certainly  a  very  large  propor- 
tion of  it  would  be. 

With  a  smaller  cross-sectional  area,  the  saving  in  drop 
structures,  and  the  more  direct  and  economical  location  pos- 
sible in  the  lined  ditches,  the  actual  difference  in  cost  per  acre 
of  land  served  by  lined  or  unlined  canals  is  comparatively 
small.  It  will  generally  be  found  less  than  $10  per  acre.  In  many 
cases  less  than  $5.  If  one  takes  into  consideration  the  operat- 
ing economies,  the  lined  laterals  have  a  distinct  advantage  in 
their  freedom  from  breaks,  seeped  banks,  and  growth  of  vege- 
tation in  the  channels,  all  of  which  should  admit  of  a  material 
reduction  in  operating  costs.  If  these  latter  savings  could  be 
figured  from  an  investment  standpoint  and  capitalized,  the 
advantage  in  first  cost  of  the  unlined  ditches  would  often  dis- 
appear and  a  substantial  margin  be  shown  on  the  other  side. 

PIPE   FOR   DISTRIBUTION    SYSTEMS 

While  considering  canal  lining  it  would  be  well  to  pay  a 
little  attention  to  the  merits  of  pipe  work  in  a  distributing  sys- 
tem. Large  quantities  of  pipe  work  have  been  used  in  the  dis- 
tributing systems  of  the  Cmatilla,  Tieton  and  Sunnyside  Pro- 
jects.    The  great  bulk  of  this  pipe  is  concrete,  both  reinforced 


4-ft.    pipe,    with  3-in.   shell,    under  operating  conditions,  shov 
the  following: 


Length,  ft. 
4700 
5400 
3600 
9800 
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.\verage  seepage,  seo- 
ond-feet   per  mile 
0.07 
0.05 
0  04 
0  20 


Apparently  the  loss  per  mile  of  this  size  pipe  is  nearly  di 
rectly  proportional  to  the  head,  averaging  about  0.02  sec. -ft. 
per  mile  for  each  10  ft.  head  carried  on  the  pipe.  A  pipe  distri- 
buting system  of  concrete  throughout,  under  an  average  pres- 
sure of  50  ft.  head,  with  delivery  to  each  40-acre  subdivision, 
would  thus  only  lose  about  i^c  in  amount,  which  is  practically 
negligible. 

Taking  the  average  of  the  six  projects  quoted,  we  have  an 
average  cost  of  the  irrigation  works  of  $55  per  acre  and  an 
average  combined  loss  in  reservoirs  and  canals  of  about  50% 
of  the  entire  water-supply.  Of  the  latter  about  6%  is  practi- 
cally incurable  reservoir  loss;  the  remaining  44%  has  been 
classed  as  curable;  that  is  to  say,  the  great  bulk  of  it  can  be 
cured  or  prevented  if  economical  conditions  render  such  action 
wise. 

Should  the  ditch  systems  of  these  projects  be  wholly  lined 
with  concrete  or  pipe  the  losses  might  be  reduced  from  44%  to 
10%  or  less  in  amount,  a  net  saving  of  34%,  or  say  one-third  of 
the  whole  supply.  It  is  therefore  evident  that  either  the  sys- 
tems could  be  extended  to  cover  about  one-third  more  area, 
or  should  that  land  not  be  available,  the  works  might  be  con- 
structed of  smaller  dimensions  and  at  less  cost.  In  the  case  of 
works  already  built  the  latter  alternative  is  inapplicable  and  is 
merely  illustrative  of  what  might  have  been  done  but  what 
cannot  be  helped  now.  The  lesson  should,  however,  be  applied 
to  new  work.  In  cases,  however,  where  new  lands  can  be 
taken  in  under  existing  works  consideration  should  be  given 
to  the  possibilities  of  extension  by  lining  the  present  systems. 

ADVANTAGES  OF  CANAL  LININGS  AND  OF  PIPE 

Suppose,  for  example,  a  project  of  20,000  acres  costing 
$35  per  acre,  or  a  total  of  $1,100,000;  if  by  lining  the  ditches  the 
irrigable  area  can  be  increased  to  27,000  acres  there  will  be  first 
an  additional  cost  for  the  new  laterals  with  lining  which  has 
been  found  to  be  somewhere  about  $18  per  acre  in  a  fairly  dif- 
ficult country,  or  for  the  7000  acres  an  additional  construction 


Fi().  6.   Typical  FAnxiER's  Ikrigation  Ditch, 
Umatilla  Phoject 


Fig.  7.   Concrete-lined  Main  Irrio.\tion  Canal, 
Tieton  Prciect 


and  plain,  in  sizes  running  from  64  In.  down  to  12  In.  In  dlnm- 
etor.  Sizes  below  24  In.  have  been  usually  made  by  the  dry 
process,  reinforcement  consiHtinK  of  outside  wire,  wound  under 
tension.  Lareer  diameters  have  usually  been  wet  mixed,  the 
pipe  being  manufncturod  in  yards  and  hauled  and  laid  like 
ca«t-lron  pipe.  Some  of  these  linos  of  pipe  are  of  Kreat  length 
and  tire  working  under  heads  running  up  to  IIO  ft.  Thry 
havi>  uniformly  given  satiMfaction  from  every  standpoint.  A 
distribution  syHtem  conslHtlng  wholly  of  concrete  pipe  would 
undoubtedly  be  the  most  satisfactory  from  an  operating  stand- 
point, and  although  the  first  cost  would  bo  comparatively  high. 
It  might  In  the  end  prove  to  bo  more  truly  economical  than  the 
open  ditch  systems.  With  concrete  pipe  seepage  loHses  are 
practically  negligible.     A  number  of  teiits  of  different  linos  of 


cost  of  $1211.000  will  be  nocoHsary.  Secondly,  there  will  bo  the  cost 
of  lining  the  present  ditch  system  covering  20,000  acres,  which, 
taken  ot$12  per  acre,  would  mean  an  added  charge  of  $224,000. 
The  gross  cost  of  the  extended  project  would,  therefore,  be 
$l.4.'>0.000,  or  an  average  cost  of  $.54  per  acre.  This  does  not  ap- 
parently result  In  n  mnterlal  reduction  In  the  acreage  cost,  but 
the  great  advantage  lies  in  rendering  available  for  profitable  use 
the  I'srger  areas  of  land,  the  conservation  of  the  water-supply 
and  the  avoidance  of  drainage  evils  referred  to  hereafter.  As 
n  matter  of  fact,  the  process  of  extending  a  prejoct  already 
c^onstriictcd  with  unlined  earth  canals,  by  the  siibsoquont  lining 
of  ditches,  IH  always  much  more  expensive  than  If  the  system 
had  been  ct)nstructo<l  de  novo  with  all  oT  the  Hystem  lined. 

In    the   case   of  a    proposed    large  extension  of  the   Uniotdla 
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Project  it  is  planned  to  completely  lino  the  entire  canul  syBtora 
from  the  headworks  down  to  the  minor  ramifications  of  the  dlu- 
tribution  Byetem  drliverine  to  each  40-acre  eubdlvision.  At 
no  point  in  the  system  will  the  water  be  oxposvjd  to  avoidable 
seepage  loss,  and  when  the  headpratcs  at  the  reservoir  are 
opened  the  government  will  have  assurance  that  upwards  of 
90%  of  the  supply  will  actually  reach  the  cultivatad  fields. 

THIS    DRAINAGE   PROBLEM 

Olosely  connected  with  the  question  of  canal  losses  is  the 
drainage  problem.  On  nearly  every  irrigation  project  there 
will  be  found  large  and  frequently  increasing  areassubject  to 
the  rise  of  ground  water.  The  principal  contributing  influence 
in  most  cases  is  the  seepage  losses  from  the  lateral  systemH, 
although  a  proportion,  of  course,  is  due  to  over  irrigation  of  the 
fields. 

On  the  Sunnyside  Project  in  Washington  some  four  or  five 
thousand  acres  of  the  best  land  was  seriously  affected  when 
the  United  States  purchased  the  system  a  few  years  ago,  large 
ureas  having  been  practically  forced  out  of  cultivation.  In 
this  case  the  United  States  was  compelled  to  build  a  deep  chan- 
nel at  a  cost  of  some  $340,000,  mainly  for  the  purpose  of  affording 
an  outlet  to  the  surplus  water.  On  the  Minidoka  I'roject  in 
Idaho  the  drainage  feature  is  one  of  the  most  serious  problems. 

At  Umatilla  the  seepage  water  accumulating  below  the  pro- 
ject in  the  Umatilla  River  has  increased  the  summer  flow  some 
100  sec. -ft.  and  has  rendered  necessary  the  excavation  of  ex- 
tensive drainage  ditches  through  the  lower  lands. 

At  Klamath  some  $40,000  has  been  spent  during  the  past 
three  years  on  this  account,  and  on  the  Truckee-Carson  Project 
it  is  planned  to  expend  not  less  than  $400,000  in  addition  to  the 
large  su>as  already  spent. 

There  is  no  question  that  much  relief  from  this  increasing 
danger  will  be  experienced  by  eliminating  from  the  ground 
water  accumulations  the  bulk  of  the  canal  seepage.  It  is  my 
belief  that  as  time  goes  on  it  may  even  be  found  necessary  for 
legislatures  to  require  canal  systems  to  be  lined  or  otherwise 
protected  from  seepage  loss  not  only  in  the  interests  of  the 
investor  and  water  user  but  as  a  reasonable  measure  of  con- 
servation when  water-supplies  are  limited.  As  an  engineering 
and  business  policy  it  is  well  in  the  front  rank  for  consideration 
by  all  those  building  new  works  or  operating  and  extending 
those  already  constructed. 


A  Pressure-operated  Switch  for  Pump 
Motors  and  Low-water  Alarms 

TIh'  ek'i'tric  switch  sliown  in  the  accompanying  figure 
has  been  designed  to  serve  the  purpose  of  the  more  cuni- 
Ijersonie  float-operated  switches  which  require  a  con- 
siderable travel  of  the  float  mechanism  and  are  subject  to 
su.-h  mechanical  difficulties  as  sticking,  freezing,  etc. 
Pressure  from  the  receiving  tank  is  transmitted  to  the 
rhaiiiber  under  the  diaphragm,  forcing  this,  with  its 
attached  rod,  upward  and  tilting  the  horizontal  hollow 
•yliiider  at  the  top  of  the  device.  This  movement  of  the 
ylinder  permits  a  large  ball  inside  to  roll  from  the  left- 
hand  end  to  the  right,  striking  a  pin  which  projects  into 
the  interior  of  the  cylinder  and  which  is  attached  to  a 
rod  moving  parallel  to  the  cylinder.  This  motion  is 
transmitted  through  a  stop  on  the  rod  to  the  switch  arm, 
opening  the  electric  circuit  and  stopping  the  pumping 
motor. 

1Mien  the  water  level  drops,  and  with  it  the  pressure 
under  the  diaphragm,  the  springs  about  the  diaphragm 
•pindle  force  the  latter  down  and  return  the  cylinder  to 
its  horizontal  position,  whereupon  the  ball  rolls  from 
right  to  left,  striking  the  corresponding  pin  projecting 
into  the  cylinder  at  the  end,  and  moving  the  parallel  rod 
so  that  the  stop  on  it  throws  the  switch  lever  into  contact 
to  complete  the  motor  or  alarm  circuit.  The  inclination 
of  the  horizontal  tube,  whicli  is  necessary  before  the  ball 
IS  relea.sed,  can  be  adju.sted  by  the  screws  shown  on  the 
under  side.  This  controls  the  variations  of  water  level 
in  the  water  tank :  actual  height  of  water  level  is  varied 
by  changing  the  tension  on  the  springs  of  the  diaphragm 


DiAPHn.vGM  Type  of  Electric  Switch  for  Prxip 
Motors  or  Low-water  Alarjis 

(Golden   Anderson   ValA'e   Specialty   Co.,   Pittsburgh) 

spindle,  and  for  this  two  frame  rods  are  provided  with 
adjustment  nuts  and  a  plate  bearing  on  the  springs.  The 
device  is  built  by  the  Golden-Anderson  Valve  Specialty 
Co.,  Fulton  Bldg.,  Pittsburgh. 

Fublio  (>%vnerNhl|)  of  Telephone.**  In  Canada  has  reached 
considerable  proportions.  A  pamphlet  report,  giving:  "tele- 
phone statistics"  of  Canada  for  the  year  endincr  June  30.  1912 
(A.  W.  Campbell,  Deputy  Minister,  Department  of  Railways 
and  Canals),  states  that  in  Manitoba  and  Alberta  all  tele- 
phone companies  have  been  practically  absorbed  by  the  pro- 
vincial governments,  while  in  Saskatchewan  similar  absorp- 
tion is  now  in  progress.  The  number  of  municipal  telephone 
systems  owned  by  the  various  provinces  is  as  follows:  On- 
tario, 27;  Alberta,  Saskatchewan,  Manitoba  and  British  Co- 
lumbia, S  altogether,  making-  35  municipal  telephone  systems 
in  the  whole  Dominion.  There  are  also  in  the  Dominion  133 
cooperative,  31  partnership,  and  113  private  telephone  systems 
against  36S  stock  companies  and  the  public  systems  already 
mentioned. 

Electrically  Operated  Excavating  Machinery  is  to  be  used 
in  the  construction  of  the  diversion  channel  of  the  Little 
River  Drainage  District,  in  Missouri.  Current  will  be  gen- 
erated at  a  central  power  station,  transmission  lines  being 
run  along  the  channel.  The  excavators  will  be  revolving  ma- 
chines handling  clam-shell  and  drag-line  buckets,  and  travel- 
ing on  tracks  laid  along  the  work.  The  excavated  material 
will  be  used  to  form  levees.  This  channel  will  discharge  into 
the  Mississippi  River  about  two  miles  below  Cape  Girardeau, 
Mo.  It  will  intercept  the  Castor  and  Whitewater  Rivers, 
Crooked  Creek,  and  other  streams  whose  present  outlet  is 
through  Little  River  to  the  St.  Francis,  and  then  Into  the 
Mississippi  River,  near  Helena,  Ark.  The  contractor  for  this 
work  is  D.  C.  Stevens,  of  Buffalo.  N.  T..  whose  bid  for  the  two 
sections  amounted  to  about  $1,229,585.  This  covers  3907  acres 
of  clearing  and  8,621.500  cu.yd.  of  excavation.  The  right-of- 
way  has  been  obtained  and  the  clearing  of  the  timber  will  be 
commeiioed  shortly.  The  district  has  an  area  of  about  500,000 
acres. 
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A  Comparative  Test  of  Two  Full- 
sized    Reinforced-concrete 
Flat-slab    Panels 

By  Hexkt  T.  Eddy* 

Two  experimental  reinforced-concrete  flat  slabs  were 
submitted  to  test  by  Prof.  W.  H.  Kavauaugh,  of  the  Uni- 
versity of  Minnesota,  at  ^linneapolis,  during  the  latter 
part  of  1912.  The  first  slab  was  made  in  accordance  with 
the  specification  of  the  Xorcross  patentf  except  that  belts 
of  rods  were  substituted  for  the  netting  mentioned  in  the 


each  belt.  The  concrete  -was  of  1:2:4  mix,  and  while 
only  about  four  weeks  old,  had  been  poured  warm  and 
under  such  unusually  favorable  conditions  as  to  have 
become  well  hardened  at  the  time  of  test. 

The  astonishing  difference  in  stiffness  and  the  re- 
markable difference  in  strength  of  these  two  slabs,  the 
sudden,  complete  and  total  collapse  of  the  first  slab,  con- 
trasted with  the  slow,  gradual  yielding  of  the  second 
under  an  excessive  load  several  times  as  great  as  that 
which  caused  the  first  to  fail,  present  an  object  lesson  in 
safe  and  economic  design  worthy  of  the  most  careful 
study. 


Fig.  1.    Xorcross  Slab  Fig.  2.    Mushroom  Slab 

Figs.  1-2.    Test  Slabs  before  Co.xceetixg,  Suowing   Reixi-okcement  Arraxgement 


specifications.     The  second  slab  was  made  according  to 
tlie  Turner  "'mushroom"  system. 

These  slabs  were  both  of  the  same  thickness,  viz.,  6 
in.,  and  were  supported  by  columns  ])laced  at  the  cor- 
ners of  a  square  12  ft.  from  center  to  center  of  columns. 
The  slabs  projected  approximately  21A  ft.  beyond  the 
centers  of  the  columns  on  each  side  and  had  each  pre- 
cisely the  same  number  and  size  of  reinforcing  rods,  in 

'   J 


FlO.  3.    AURANGEMKXT  OF  liOADIXG 

ox   Xorcross  Slab 
table  i     loads  on  norcr088  slab  in  poinds 
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Xorcross   Slab 

Xorcross,  in  his  patent  already  referred  to,  describes 
his  construction  as  consisting 

essentially,  of  a  panel  of  concrete  h.ivlng  metallic  network 
encased    therein,    so    as    to    radiate    from    the    posts    on    which 

the    floor   rests The  posts   are   first   erected,   and   a 

temporary  staging  butlt  up  level  with  the  tops  of  posts. 
."^trips   of  wire   netting   are   then   laid    loosely   in    place   on   top 

of   the   staging The   concrete    is    then    spread    upon 

or  molded  in  place  on  the  staginpr  to  Inclose  the  metallic  net- 
work. In  practice  I  have  sometimes  laid  the  concrete  In 
layers  of  different  quality,  the  lower  layer  of  the  floor  wliich 
Incloses  the  wire  being  laid  with  the  best  concrete  avail- 
able  If   the   forces  acting    upon   a   section    of  floDr- 

Ing  supported  betwen  two  posts  ho  analyzed  It  will  be  found 
that  the  tendency  of  the  floor  section  to  sag  between  Its  sup- 
ports will  cause  the  lower  layers  of  the  flooring  to  be  under 
tension  while  the  upper  layers  of  the  flooring  will  be  under 
compression,  these  stresses  being,  of  course,  the  greatest  at 
the   top   and    bottom    layers,    respectively. 

The  number  and  arrangement  of  the  reinforcing  rods 
in  the  ex])eriinental  slab  (eleven  %-in.  round  rods  in  each 
side  and  diagonal  belt),  is  clearly  shown  in  Fig,  1,  which 
is  a  view  of  the  forms  ready  for  ])ouring  the  concrete. 
It  will  be  noticed  (hat  these  rods  lie  very  nearly  ujw)!! 
tlie  bottom  of  the  forms  throughout  their  entire  length, 
both  over  the  columns  and  elscwiierc,  and  the  iiinin  dis- 
tance from  the  center  of  action  of  the  steel  to  tin" 
to])  surface  of  the  slab  is  taken  as  !>%  in.  This  arrange- 
iiiciit  is  in  acconlance  with  the  Xorcross  specilication.'^. 
Steel  plates.  20.\2((xyH  in.,  carry  the  rods  and  rest  on 
the  top,M  of  the  columns  which,  in  this  ca.se,  consisted  of 
steel  pipes  almiit  5'/^  in.  in  diameter,  filled  with  concrete 
niid  cnilicddi'd  :il  llieir  lower  ends  in  larirc  ciiiicri'te  bl<ick8. 
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A  vertical  central  l)()lt  in  the  concrete  at  the  upper  end 
of  each  pipe  permitted  the  plates  to  be  firmly  secured 
to  the  to])s  of  the  columns.  Fig.  4  shows  the  manner  of 
loading  the  shili  with  pig  iron.  The  slab  is  IG.xlG  ft. 
and  the  columns  are  on  the  corners  of  a  42-ft.  scpiare. 
Tile  loading  at  first  covered  an  area  having  the  form  of  a 
tireek  c'ross  whose  central  square  was  5  ft.  on  a  side  with 
arms  5  ft.  6  in.  long,  as  represented  in  Fig.  ;!,  and  the 
progress  of  the  loading  is  shown  in  Table  1. 

When  10,000  lb.  had  been  piled  on  the  central  part  of 
the  slab  in  addition  to  load  No.  i.  of  66,812  lb.,  the  sial) 
suddenly  failed.  In  anticipation  of  such  failure,  timber 
blocking  had  been  placed  under  the  slab  to  prevent  its 
falling  more  than  ])ossibly  10  or  12  in. 

Fig.  5  shows  the  condition  of  the  slab  after  removing 
])art  of  the  final  loading  in  order  to  render  the  nature  of 
the  failure  visible.  Careful  e.xtensometer  measurements 
of  the  elongations  of  the  steel  rods  at  the  middle  of  the 
side  and  diagonal  belts  were  made  under  the  action  of 
loads  Xos.  1,  2,  3  and  4,  and  also  similar  cxtensonieter 
measurements  in  the  concrete  both  on  the  top  and  the 
bottom  of  the  slab  along  the  center  line  of  the  side  and 
diagonal  belts  near  those  edges  of  two  of  the  steel  plates 
wliich  were  nearest  the  center  of  the  belts.  Besides  these, 
certain  other  measurements  of  the  concrete  were  made  at 


by  12  in.  and  the  diagonals  in  the  same  proportion,  and 
further  assuming  that  the  loading  wa.s  all  applied  at  the 
middle  of  the  side  and  diagonal  belts. 

The  comi)arisons  given  in  Table  11  were  computed  ac- 
cording to  the  following  methods: 

E.xtensometer  mcasni'cments  were  inaih^  for  a  length 
of  8  in.,  consequently  the  stress  per  s(iiiare  inch  in  the 
steel  is 

f,  =  1/8  e  X  30,000,000  (1) 

\\  JRTc  c  —  elongation  in  8  in. 
Tlieii,  using  the  following  notation: 
W  =  Load  causing  elongation  e; 
A  =  Total  area  .'iteel ; 
(/  =  Depth  of  slab  to  center  of  steel  : 
L  =  Length  of  sjian  ; 

y^liaii(]    (if    level-    arm    of    resisting    couple    to 
depth  d_: 
id  =  Distance  from  center  of  steel  to  neutral  axis. 
Assuming  a  concentrated  load  W  at  the  middle  of  the 
beam, 

M  =  1^  11-  L 

M  =  Ajdfs  (3) 

,:■  =  ^^j*  (4, 
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Fig.  4.    UxuEi;  Loadin'g 


Fig.  5.   F.xiluke 


Figs.  4-5.    Xokcross  Slab  under  Test 


right  angles  to  the  diagonals.  Deflections  were  also 
measured  under  these  loads  at  the  middle  of  the  diagonal 
belt  and  of  two  of  the  side  belts. 

These  measurements  all  show  beyond  question  that 
the  side  and  diagonal  belts  act  like  simple  beams  iu  this 
form  of  construction,  since  the  stresses  in  the  steel  and 
concrete  on  the  under  side  of  the  slab  in  the  direction  of 
the  rods  is  invariably  tensile,  while  the  stresses  in  the 
same  directions  on  top  of  the  slab  are  always  compres- 
sive. It  was  the  avowed  intention  of  Xorcross  to  rein- 
force the  slab  in  this  manner  since  he  regarded  the 
upper  part  of  the  slab  as  being  subjected  everywhere  to 
compression  and  the  lower  part  to  tension  only,  as  stated 
in  his  specifications  as  already  quoted. 

The  computation  tabulated  in  Table  II  shows  a  good 
approximate  agreement  of  the  results  of  this  test  with  the 
beam  theory  of  flexure,  assuming,  for  simplicity,  that  the 
stilT  steel  supporting  plate  and  interlacing  of  the  ends  of 
the'  belts  diminishes  the  effective  span  of  the  side  belts 


In  the  Norcross  slab 

A  =  n   X  0.11  =  1.21  sq.iu.; 

./'  =  0.0 : 

d  =  5.T.5  in. ; 

L  =  132  in.  for  side  belts ; 

=  132  V  2  in.  for  diagonal  belts; 
?■  =  0.69. 


TABLE  II      COMPARISON  OF  COMPUTED 
ON   NORCROSS  SLAB 

1 
Side         f  Average  observed  elone.  in  8  in. .  0 .  00205 

belts..  <  fs  in  pounds  bv  Eg.  (1) 7690 

I  W,  computed  by  Eq.  (4) 1465 

DiaK-      [  .\verage  obser\'ed  elong.  in  8  in. .  0 .  00195 

belts..  .1  fs  in  pounds  bv  Eq.  (!> 7313 

[  W,  computed  bv  Eq.  (41 985 

4W, Comp.  load  in  4  side  belts 5860 

2^5 Comp.  load  in  2  diae.  belts 1970 

4W.+2W,.  Total  comp.  load  on  slab...  .        7830 
4W', +2W",Total  actual  load  on  slab..  .  .      15404 

Side         f  W',  actual  load  bv  Eq    (5) 2880 

belts. .  i  T)  .  mid  deflection  bv  En.  (6) . . .     0 .  186 
I  D'  obsen-ed  mid  deflection.  ...     0.128 

Diag.      I  W',  actu.ll  lo.id  bv  Eo.  (5) 1940 

belts..  I  D    mid  deflection  by  Eq.  (6)..  .        0.35 
t  D*  Qbser\'ed  mid  deflection 0.22 


AND  ACTUAL  DATA 


Load  Number 


00746 

0  00922 

0.01133 

27980 

34573 

42500 

5330 

6590 

00722 

0  00939 

0.01229 

27070 

35200 

45900 

3650 

4745 

21320 

35850 

6700 

9490 

28020 

358.50 

31154 

36572 

5800 

6690 

0.37 

0.43 

0  41 

0  52 

3970 

4820 

0  72 

0  865 

0.707 

1.02 

6-26 
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From  the  above  formulas  the  loadings  on  the  side  and 
diagonal  belts  which  should  have  caused  the  given  elonga- 
tions are  computed  and  are  given  in  Table  11.  It  is  then 
assumed  that  the  total  actual  loads  are  carried  by  the 
various  belts  in  the  same  proportion  as  the  computed 
loads,  since  there  is  no  other  way  of  dividing  the  total 
load  between  the  belts.  This  may  be  stated  mathemati- 
callv  as  follows: 
Let 

11\  =  Computed  load  on  a  side  belt ; 
^^\  =  Computed  load  on  a  diagonal  belt; 
ll'j  =  Actual  load  on  a  side  belt; 
W'.^  =  Actual  load  on  a  diagonal  belt. 
Then 

4  Tfi  +  2  ir,  =  total  computed  load  on  slab; 
•4  ]y\  +  2  ^V\  =  total  actual  load  on  slab. 
4  W,  +  -2  W.,  _  ]V\  _  _ir 
IF' 


(5) 


4  \\\  +  -i  \\\        i\\       n\ 

TV,,  W.,  and  4  W\  +  2  W.,  being  known,  IV,  and  H', 
can  be  computed. 

Having  found  the  actual  distribution  of  loading,  tho 
center  deflections  of  the  belts  have  been  computed  by 
simple  beam  theory  from  the  formula 


^'       4!S  EA  ijd-' 


■(G) 


1 

F 

A 

& 

E 

0 

B 

1 

0 

H 

Fig. 
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ON  McsmtooM   Slah 


TABLE  III.     I.OAnS  ON 


In  Table  II  it  will  be  noted  that  loading  Xo.  1  is  too 
small  to  develop  sufficient  elongations  or  deflections  to 
overcome  the  initial  compression  in  the  concrete  in  which 
the  reinforcement  is  embedded,  so  that  the  load  carried 
by  the  steel  is  only  about  one-half  of  the  actual  load,  the 
other  half  being  carried  by  the  concrete  in  which  it  is 
embedded.  This  is  in  complete  accord  with  other  simi- 
lar experiments.  But  in  case  of  loads  Xo.  2  and  Xo.  3, 
where  the  steel  is  stressed  close  to  the  yield  point,  the  sun 
of  the  loads  as  shown  by  the  stresses  in  the  steel  is  very 
close  to  the  total  actual  load.  The  stresses  in  the  steel 
under  loading  Xo.  4  are  so  far  beyond  the  yield  point 
as  to  make  computation  useless. 

It  appears  from  Table  II  that  the  effect  of  the  rein- 
forcement is  accounted  for  to  a  reasonably  close  approxi- 
mation by  considering  the  belts  to  act  as  a  combina- 
tion of  simple  beams,  at  least  within  the  range  of  load- 
ing near  the  yield  point  of  the  steel.  The  steel  reached 
its  yield  point  under  a  total  load  on  the  slab  of  from  15 
to  IS  tons,  and  final  collapse  occurred  under  a  total  load 
of  a  little  over  twice  the  latter  amount  not  distributed 
uniformly  but  piled  more  in  the  general  form  of  a 
pyramid. 

It  was  observed  that  the  application  of  the  relatively 
small  loading  on  the  corner  areas  F,  G,  H  and  /  (Fig.  3) 
had  a  very  injurious  eft'ect  upon  the  slab,  tending  to 
break  it  across  the  tops  of  the  columns. 

The  results  of  the  test  may  be  summarized  in  the  Xor- 
cross  system  as  follows : 

(1)  This  shib  is  of  the  simple  beam  tyjio,  and  the  tost 
shows  no  circumferential  slab  action  and  no  cantilever 
action. 

(2)  The  narrow  belts  running  diagonally  leave  large 
areas  without  reinforcement,  and  tliere  is  consequently 
no  provision  for  resisting  circumferential  tensions  as  re- 
quired in  slab  action. 

(3)  The  concrete  showed  compressive  stresses  on  the 

MU.SHROOM"  SLAB  IX  POUNDS 


Load 
Area 


Slab.. 
Lowi 


Per 
sq.ft. 
100  S 
100  8 
100  8 
10O.8 
100  8 


Pit 

BtJ.ft. 

740 
7.36 
1480.2 
736 
736 


Total 
3.276 
3.276 
2.532 
3.276 
3,276 

Corner 

15,624 


Total 
23.922 
23,922 
37,«)6 
23,922 
23,922 


Per 
nq.ft. 
210  6 
201.6 
201  6 
201  6 
201   6 


Per 

8(|.ft. 

772  9 
722  9 
1.S09  4 
772  9 
772  9 
250 
250 
250 
2.W 


Total 
fi,.W2 
6,552 
5,040 
6.552 
6,552 


25,122 
39.236 
25,122 
2.-),  122 
10.560 
10..'>(iO 
10,.'j(iO 
iO..'>IKI 


Per 
sq.ft. 
201.6 
201.6 
418.3 
201.6 
201.6 


113 

Per 
sq.ft. 
899 
899 
1889.4 
899 
899 
250 
250 
2.')0 
250 


564 


Total 
0,5.52 
6,552 
10,458 
6,552 
6,5,52 
Loaded. 

36,666 


Total 
29,222 
29,222 
47.236 
20,222 
29,222 
10,500 

10,,500 
10..'i60 

206,305 


861.8 
425  3 
425  3 


237.0 

Per 
sq.ft. 
899 
899 
2080.4 
809 
890 
2.50 
2.50 
2,50 
250 


Dtaic  belt 


TABLE  IV      COMPAIUSON  OF  COMPITED  AND  ACTUAL  DATA  ON  "Ml'SHUOOM' 
Load  no.  I  2  3  4* 

r  ObK.  elonic.  of  niidille  ml  in  8  in. 

I  fiby  Eq.  (1) 

'  w  tho  cfTrctivc  load  per  Mj.ft. . 

'  D  romp.  mid.  deflcc. 

I  O'  oHb,  mid.  deflee.      , 

f  Ave.  nbs.  rionft.  in  8  in 

I  fa  by  Eq.  (I) 

'  '^  romp,  from  w   ..... 

I  D'  »v«r.  abii.  deflec 


0  (H]026 

0  000,58 

0  00071 

975 

2176 

2662 

65 

145 

190 

0  0174 

0  0:i88 

0  0SO8 

0  0170 

0  0353 

0  0403 

0  (¥1017 

0  (XI031 

0  00039 

(7   .•. 

1100 

1460 

0   IHIhH 

0  0198 

0  02M 

OOIOO 

0  0202 

0  0260 

Total 
13,822 
13,822 
21, .546 
13.822 
13,822 


Total 
20,222 
29,222 
67,326 
20,222 
29,222 
10,560 
10,.560 
10,.500 
10,500 

226,365 

SLAB 

5* 

0  00373  1 

0  (K)OIO  ( 

14,(XK)  \ 

22.0(K)  f 

033  i 

I„520  / 

0  2.50  1 

0  408  f 

0  305  I 

0  408  / 

0  00401  ) 

0  00607  f 

15,(MM)  \ 

22,762  / 

0   125  1 

0  204  / 

0.  173  \ 

0.241  / 


34S.0 

Per 
wi.ft. 
899 
890 
3.320.4 
800 
260 
2.50 
250 
2,50 
250 

718 


Total 
20,322 
20,322 
31,546 
20,322 
20,322 


Total 
20,222 
29,222 
83,236 
20,222 
29,222 
10.500 

io,,5eo 

10,500 
10,660 

242,366 


0  (K1028 

(1  (K)708 

2.3,550 

2(i..550 

1 ,509 

1,800 

0  420 

0  482 

(I    139 

0  617 

0  (KlOSl 

0  00768 

2fi,.50(l 

28,400 

0  210 

0  241 

0,260 

0.303 

•  Double  reBdinss  under  Loadii  No  4  and  .t  PTplained  in  tcil. 


Man 
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upiier  .surrac'c  n\'  llic  sIiiIj  hi  the  (lii-cclKiii  (if  all  the  rein- 
forcing rods. 

(4)  The  (■(iiK-reti'  sIuiwimI  Icn-ion  at  tlic  licitliiin  sur- 
face in  the  direction  of  all  the  reinforcing  roils,  in  agree- 
ment with  XoriToss'  own  ainilysis. 

(h)  This  slal)  deilected  l.()  in.  under  X\  tons  and 
then  broke  down  completely  under  :iS  tons. 

((!)  The  first  crack  appeared  under  a  load  of  ITi  tons 
and  deflection  of  0.7  in. 

(7)  The  slali,  not  licing  reiiifoi-rcd  on  the  top  sur- 
face over  the  columns,  inc\italily  cracks  at  a  column  when 
the  slab  is  loaded  arouiul   the  column. 

"MisiiiKKiM"   Si, All 

The  "mushrdom"  .system  is  defined  by  C.  A.  P. 
Turner,  its  inventor,  as  a  continuous  flat  jdate  of  con- 
crete,  supported   on    columns,   and    reinforced   in   such   a 


(  ross  |)ieces  of  ,'',i-in.  round  bars,  e.veept  over  the  mush- 
room heads,  wiiere  the  reinforcement  was  raised  until  it 
came  to  view  at  the  ui)per  surface.  The  mean  values  of  d 
may  be  taken  to  be:  At  mid  side  belt  d  =  ^'V^  in.  from 
the  top;  at  crossing  of  diagomds  il  =  51/8  in.  from  the 
to]):  at  edge  of  cap  (/  =  5  in.  from  the  bottom. 

The  diagram  of  loaded  areas  for  the  ''mushroom" 
slab  (Fig.  <))  is  like  that  already  given  for  the  Norcross 
slab  in  every  particular  except  that  the  size  of  the  former 
being  fS.xlS  ft.,  while  tiie  .Vorcro.ss  slah  was  1G.\16  ft.. 
the  arms  of  the  (ireek  cro.ss  in  the  '■mushroom"  slab  are 
each  (i  ft.  (i  in.  long  and  5  ft.  wide.  Table  III  e.\iiii)its 
the  loads  per  .square  foot  of  each  of  the  subsidiary  areas 
shown  in  the  diagram  as  also  the  total  loads  on  each  of 
those  areas. 

Elongations  of  steel  were  measurcil  by  cxtensometers 
in  two  of  the  side  belts  and  in  one  of  the  diagonal  bolts 


Fig. 
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Fig.  8. 
'"Mu.shroom"  Slab  rNDER  Test 


Failure 


manner  that  circular  and  radial  stresses  are  both  ,-rovideil 
for  by  metal  reinforcement  in  the  tension  zone  abcve  the 
column,  and  similar  provision  is  made  for  tensile  stresses 
in  the  lower  part  of  the  slab  concentric  with  the  center  .)+' 
the  panel  situated  diagonally  between  columns. 

The  "mushroom"  test  slab  was  6  in.  thick,  and  waf 
supported  on  four  ISxlS-in.  square  reinforced-concrete 
columns  distant  12  ft.  c.  to  c.  each  way.  These  liad 
square  capitals,  4'3x42  in.  The  slab  wa,s  approximately 
18x18  ft.  in  plan,  and  the  diameter  of  the  outer  ring  rod 
of  the  "mushroom"  was  (56  in.,  while  the  inner  ring  was 
42  in.  These  were  sup])orted  on  eight  1%-in.  round  radial 
column  rods.  These  radial  and  ring  rods  together  consti- 
tute the  mushroom  head  proper  and  make  a  very  stiff  ar- 
rangement of  diagonal  steel  in  all  directions,  which  serves 
to  raise  the  regular  belts  of  reinforcing  that  rest  on  it 
to  the  top  of  the  slab  over  eai'h  column.  The  amount  of 
steel  so  employed  is,  however,  iu)t  greater  than  that  neces- 
sarily u.sed  in  the  steel  plates  covering  the  tops  of  the 
cohimus  in  the  Xorcross  system.  The  construction  wil! 
be  clearly  understood  from  Fig.  3,  which  shows  the  rein- 
forcement and  forms  ready  for  pouring  the  concrete. 
Figs.  7  and  8  show  the  progress  of  the  loading  and  the 
final  appearance  of  the  slab.  In  this  slab  the  belts  of 
reinforcing  rods  at  the  bottom  were  lifted  above  the 
forms  while  the  concrete  was  being  poured  by  resting  on 


until  tlie  yield  point  of  the  steel  was  reached  at  load  Xo. 
N.  Deflections  were  also  measured.  In  Table  IV  these 
will  be  considered  so  far  as  they  relate  to  the  middle 
points  of  the  belts.  Loads  Xos.  8,  9  and  10  are  of  great 
interest  as  exhibiting  the  behavior  of  the  slab  under  ex- 
'•e'jsive  loads,  showing,  as  they  do,  yielding  and  large  per- 
manent deformation  without  dangerous  collapse. 

The  writer  desires  to  state  that  Table  IV  is  partly 
Ijajed  on  a  complete  rational  analysis  wiiich  he  has  him- 
self developed  for  the  continuous  flat  slab  when  uni- 
formly loaded.  The  numerical  application  of  that  an- 
alysis IS  found  to  be  in  close  agreement  with  the  very 
numeious  tests  for  deflection  which  are  now  available,  and 
with  the  smaller  number  of  extensometer  tests  of  the 
elongation  of  the  steel  in  such  slabs,  which  have  been 
made  up  to  the  present  time.  It  is  impracticable  to  de- 
velop that  analysis  in  this  paper,  but  it  is  the  intention 
of  the  writer  to  publish  the  more  essential  parts  of  his 
slab  theory  at  an  early  date.  Meanwhile  he  will  take  the 
liberty  of  employing  certain  parts  of  it  in  computing  the 
approximate  results  given  in  Table  IV. 

He  has  computed  in  the  first  place  w,  the  effective 
load  per  square  foot,  which  is  the  intensity  of  loading 
which  according  to  his  slab  theory,  would,  in  a  continuous 
uniformly  loaded  slah  of  many  panels  cause  the  observed 
stress   fs  in   the  steel   at  the  center  of  the  panel.      This 
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computed  value  of  w  should  be  compared  with  the  corre- 
sponding intensities  of  loading  of  the  entire  slab  of  the 
panel,  and  especially  of  the  central  area  C.  As  the  yield 
point  of  the  steel  is  approached  the  effective  load  iv  tends 
to  coincide  with  the  intensity  of  the  loading  on  the  area 
C,  which  appears  otherwise  reasonable. 

If  now  the  effective  load  w  be  emploj'ed  to  compute 
the  central  deflection  of  a  continuous  slab  of  many  panels 
carrying  a  uniform  load  of  this  intensity,  it  is  found 
that  this  slab  theory  gives  a  set  of  deflections  at  the 
middle  of  the  diagonal  belts  practically  identical  with 
those  observed. 

The  same  is  true  of  the  deflections  computed  for  this 
loading  at  the  middle  points  of  the  side  belts.  Slab 
theory  shows  that  for  this  particular  slab  these  last  de- 
flections are  one-half  as  great  as  those  at  the  center  of 
the  panel.  Slab  theory'  al.«o  shows  that  a  continuous  slab 
with  the  present  reinforcement,  size  and  thickness  of  the 
panels,  etc.,  would  show  fs  at  the  center  of  the  side  belts 
to  be  15%  greater  than  at  the  center  of  the  panel,  as  the 
yield  point  is  approached.  This  limit  is  nearly  reached 
under  loads  A"os.  6  and  7,  and  fails  evidently  of  doing 
so  by  a  small  amount  by  reason  of  the  lack  of  continuity 
of  the  slab. 

The  double  set  of  values  given  under  loads  Xos.  4 
and  5  is  due  to  the  fact  that  readings  were  had  under  load 
X^o.  4  immediately  after  the  load  was  applied,  and  again 
seven  days  later  before  applying  load  Xo.  5.  The  second 
set  of  readings  was  the  larger  as  shown.  The  second 
set  of  readings  under  load  Xo.  5  was  taken  four  days 
subsequentlv  to  the  first  .set. 

It  appears  from  Table  IV  that  the  observed  results 
are  accounted  for  to  a  good  degree  of  approximation  up 
to  the  yield  point  of  the  steel  by  the  slab  theory. 

It  will  be  seen  from  Tables  I  and  III  that  the  first 
three  loads  wore  practically  the  same  for  both  slabs.  In 
the  Xorcross  slab  load  Xo.  3,  of  18  tons,  stressed  the  steel 
up  to  the  yield  point,  but  in  the  "mushroom"  slab  the 
stress  was  so  small  (being  in  fact  less  than  10%  of  the 
former),  as  probably  not  to  remove  all  the  compression 
from  the  concrete  in  which  it  was  embedded.  Indeed  the 
load  on  the  latter  slab  became  five  times  as  much,  00 
tons,  before  its  steel  approached  the  yield  point,  at  which 
time  it  was  carrying  about  twice  the  load  which  caused 
the  complete  failure  of  the  Xorcross  slab. 

Moreover  the  deflection  of  the  Xorcross  slal)  under 
load  Xo.  3  wa.s  22  times  that  of  the  "mushroom"  slab 
under  the  same  load.  This  result  is  in  full  accord  with 
glab  theory,  which  shows  that  the  central  deflection  of 
a  continuous  diagonal  beam  with  fi.xed  ends  uniformly 
loaded  with  onc-si.\th  of  the  total  load  on  the  slab  and 
having  the  same  thickness  and  reinforcement  as  the 
fliagonal  belt,  would  have  more  than  si.x  times  the  cen- 
Iral  deflection  of  the  slab,  while  the  stress  in  its  steel 
Would  be  three  or  four  times  as  much.  This  gives  a 
mea>'iire  of  the  effect  of  slab  action.  By  the  phrase  "slab 
action"  we  designate  the  increased  strength  and  stiff- 
ness of  the  slab  by  reason  of  its  resistance  to  circumferen- 
tial stres.aes  around  the  columns  and  around  the  center 
of  the  panel. 

Furthermore,  if  this  continuous  beam  be  compared 
with  a  simjde  beam  uniformly  loaded  and  Inning  th<! 
same  reinforcement,  the  hitter  would  have  five  times  the 
deflection  of  the  continuous  beam,  or  30  times  that  of  the 
plab,  while  the  stress  in  the  steel  would  be  one  and  one- 


half  times  that  in  the  continuous  beam,  and  six  or  seven 
times  that  in  the  slab.  This  last  exhibits  the  effect  of 
cantilever  action  combined  with  slab  action. 

By  the  phrase  "cantilever  action"  we  designate  the  in- 
creased strength  and  stiffness  which  is  due  to  the  con- 
tinuity of  the  beam  or  slab  by  reason  of  its  being  fixed 
in  direction  at  its  supports  so  that  it  is  convex  upward 
at  such  points. 

The  concentration  of  the  loading  toward  the  middle  of 
the  panel  such  as  was  the  case  in  this  test  will  prevent 
any  precise  agreement  of  these  numerical  estimates  based 
on  uniform  loading  with  the  results  of  the  tests,  but 
they  tend  strongly  to  sustain  our  confidence  in  the 
validity  of  the  analysis  from  which  these  concordant  ap- 
j)roximate  estimates  are  obtained. 

The  amazing  difference  in  the  strength  and  stiffness 
of  the.se  two  slabs,  which  contain  practically  the  same 
amount  of  concrete  and  steel,  is  due  to  the  difference  of 
principle  of  their  construction,  which  may  be  summar- 
ized for  the  "mushroom"  system  by  considering  its  slab 
action  and  its  cantilever  action  under  the  following 
counts,  viz. : 

( 1 )  Circumferential  slab  stresses  are  most  economi- 
Ciilly  and  effectively  provided  for  by  the  ring  rods  around 
the  column  heads. 

(2)  The  size  of  the  "mushroom"  heads  is  such  as  to 
make  the  belts  so  wide  as  to  provide  reinforcement  over 
the  entire  area  of  the  slab,  thus  securing  slab  action  in 
the  central  part  of  the  panel  where  the  belts  lie  near  the 
lower  surface. 

(3)  The  reinforcing  belts  cover  a  wide  zone  at  the 
top  of  the  slab  over  the  columns  and  "mushroom"  head, 
which  thus  provides  resistance  to  tension,  and  insures 
effective  cantilever  action. 

(4)  Concrete  is  thus  stressed  in  compression  at  the 
bottom  of  the  slab  for  a  wide  zone  around  the  columns. 

(."))  Under  the  breaking  load  of  the  Xorcross  slab, 
amounting  to  38  tons,  the  "mushroom"  slab  deflected  at 
first  only  %  in.,  but  after  exposure  to  rain  and  great 
changes  of  temperature  for  seven  days  had  somewhat 
softened  the  concrete,  the  deflection  increased  to  Yi  in, 

(6)  The  first  crack  appeared  underneath  the  edge  of 
the  slab  across  the  side  belt  under  load  Xo.  5,  of  56  tons, 
with  a  center  deflection  of  0.4  in.  and  an  average  deflec- 
tion at  the  middle  of  side  belts  of  Vi  i"- 

(7)  Xo  cracks  appeared  on  the  ujipcr  side  of  slab 
at  the  edge,  nor  were  any  seen  el.sewiiere,  until  load  No. 
7  of  90  tons  was  applied,  when  the  yield  ])oiiit  of  the 
steel  was  evidently  nearly  or  quite  reached,  giving  a  cen- 
ter deflection  of  l/^   in. 

(5)  The  slab  carried  its  final  load  of  (.ver  120  tons 
for  24  hr.  without  giving  way.  It  demonstrate<l  the  im- 
jiossibility  of  its  sudden  failure  by  a  gradually  yielding 
until  it  reached  a  final  drflcctinn  of  some  !•  in.,  as  seen 
in  Fig.  8. 


The  I  nilrrnrltrrn'  l.nlii>rii«<>r.v,  Inr.,  has  HlTUrcd  10,000 
mi. ft.  of  additional  land  .•irlJolnInK  lt.s  pn-Hint  propiTty  on  East 
Ohio  .St.,  ChlcaKo.  It  pliinH  to  cxti'nd  ItH  prrHint  liiilldlntf  to 
provide  space  for  hydraulic  ami  chemical  laboratorleB  and 
omces.  Whi^n  thin  addition  in  made  the  liiMtllutlon  will  havo 
a  total  ({round  area  of  ZO.fiOO  n<|.ft.,  anil  a  total  Moor  area  of 
4B.noO  H<i.ft..  devoti'd  to  various  tests  of  materials,  devices, 
and  processes  for  fire  prevention.  It  Is  reported  that  th« 
year  1912  showed  n  M'V,  Increase  of  volume  of  Inislness  han- 
dled. The  completed  plant  represents  an  expenditure  of 
$176,000,  this  havInK  been  rontrlbuted  by  the  flre-lnsuranco 
companies   holding  stock   and   supporting   the   project. 
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A  Mine  Locomotive  Designed  for 
Accessibility* 

The  acconipiuiyiiig  (iguru  sliows  a  iiiiiiu  locomotive  with 
!i  cast-steel  open  bar  frame  in  which  every  attem])t  has 
liccii  made  to  secure  accessibility,  siin])lieity,  durability 
and  strcnii'th.  It  is  claimed  that  it  will  operate  satis- 
factorily under  the  worst  conditions  with  minimum  atten- 
tion and  maintenance  expense.  The  frame  is  designed  to 
give  maximum  strength  and  to  allow  ready  access  to  all 
parts  so  that  the  locomotive  can   be  inspected  or  <ivcr- 


A  Mine  LocoiroTivE  wrrrr  Cast-Steel  (^pen  Bah  Fhame 

(Baldwin    Locomotive    Worlis    and    Westingliouse    ElfCtric    & 
Manufacturing    Co.) 

liaulcd,  when  necessary,  in  the  least  jxissiblc  time.  The 
construction  is  the  same  as  that  used  on  heavy  steam 
freight  engines. 

The  open  frame  gives  much  better  ventilation  to  the 
motors  and  resistance  than  that  obtained  by  plate-frame 
construction.  The  motors,  brake  rigging,  brake  shoes 
and  sand  bo.xes  are  easily  accessible.  The  upper  parts 
of  the  motors  and  armature  bearing  housings  can  be  re- 
moved without  disturbing  the  suspension,  so  that  each 
part  of  the  motor  is  exposed  for  inspection.  To  remove 
the  grid  resistance  the  only  work  necessary  is  to  take  off 
the  locomotive  covers  and  loosen  the  bolts  and  terminals 
that  hold  the  resistance-grid  frames  in  place. 

On  locomotives  with  outside  frames,  as  in  the  accom- 
panying figure,  the  Yauclain  removable  journal-box  gib 
has  been  used.  To  remove  a  journal  box  with  this  gib, 
it  is  only  necessary  to  drop  the  binder  and  take  the 
weight  off  the  journal  box.  The  journal  box  may  then  be 
slipi)ed  out  from  the  side.  With  frames  inside  the  wheels, 
the  journal-box  collars  are  arranged  to  be  easily  dropped 
out  for  re-packing.  If  it  is  desired  to  take  out  a  set  of 
wheels  and  axle,  this  may  be  done  without  disturbing  the 
motor  suspension  or  counectious  by  simply  blocking  the 
motors  in  place  and  removing  the  binders.  The  wheels 
may  then  be  dropped. 

The  motors  are  a  commutatiug-pole  tyjie,  with  cast-steel 
frames  split  diagonally.  The  axle  bearings  and  suspen- 
sion nose  are  on  the  lower  half  of  the  frame,  so  that  the 
upper  half,  the  armature,  and  bearing  housings  can  be  re- 
moved without  disturbing  the  suspension  or  axle  brackets. 
All  windings  are  impregnated  and  the  field  coils  are  pro- 
tected from  vibration  by  heavy  cushion  springs  placed 
between  them  and  the  motor  frame. 

•From  information  furnished  by  tlie  ^Vcstingrhouse  Com- 
panies Publicity  Department,  East  Pittsburgh,   Penn. 


This  locdiiKilivc  is  Ihc  joint  product  of  the  Baldwia 
Jjocomotivc  Works,  of  I'hiladeli>hia,  and  the  Westing- 
house  Electric  &  Manufacturing  Co.,  of  Pittsburgh. 

A    Comparison    of     Recent    Bids    for 

Various  Types  of  Pavinjr  in  the  New 

York  Navy  Yard 

By  Waltkk  11.  .\lli:\* 

l'rii])(isals  rcci'iilly  opened  fur  paving  in  the  Brook- 
lyn \a\y  ^'ard  coniiiincd  bids  upon  several  clas.ses- 
of  pavement,  liotli  granite  block  and  creosoted  wood,  and 
under  the  s|)ccifications  that  now  govern  the  laying  of 
these  pavements  in  the  Borough  of  Manhattan,  New 
York  City,  as  well  as  the  Navy  Department  specifications. 
These  bids  furnish  some  very  interesting  comparisons. 

The  site  of  the  Xavy  Yard  paving  is  tlie  area  sur- 
rounding the  recently  completed  dry  dock.  It  is  desired 
to  obtain  the  best  class  of  granite  paving,  not  only  on 
account  of  the  heavy  loads  that  the  pavements  in  the 
vicinity  of  dry  docks  frequently  sustain,  but  also  on 
account  of  the  ])oor  success  experienced  in  the  Navy 
\ -.ivd  with  most  cd'  the  pavements  tliat  have  been  laid 
there. 

Bids  were  invited  u]>oii  four  c-las.ses  of  pavements,  a.s- 
follows : 

Class  (A)    1-in.  granite  cubes. 

Class  (B)  "Durax"  granite  blocks. 

Class  (C)  Oblong  granite  paving  blocks. 

Class  (D)   Creosoted  wood  paving  blocks. 

The  specifications  provide  that,  in  the  Class  A  pave- 
ment, a  variation  from  the  4-iu.  dimension  of  not  more 
than  1/4  i^'-  would  be  allowed,  and  the  blocks  should 
have  parallel  sides  and  right-angle  edges.  They  should 
be  laid  as  close  together  as  possible  in  straight  courses. 
The  "Dura.x"  granite  blocks  should  be  irregular  cubes,, 
similar  to  those  extensively  used  in  England,  the  edges 
to  vary  in  dimension  from  31/2  in.  to  2%  in.  The  blocks- 
should  be  laid  in  close  contact  with  no  joint  exceeding- 
ly in.  and  in  concentric  interlocking  segments. 

Special  provision  was  made  that  men  employed  to  lay 
this  pavement  should  be  experienced  workmen  accus- 
tomed to  laying  this  class  of  pavement.  The  oblong 
blocks  should  be  from  7  in.  to  9  in.  in  length,  3  in.  to 
31^  in.  wide,  and  from  31/^  in.  to  4  in.  in  depth,  de- 
pressions not  in  excess  of  %  in.  being  allowed.  Joints- 
between  courses  and  at  ends  of  blocks  should  not  exceed 
1/^  in.  This  block  has  been  extensively  used  in  the  city 
of  Havana,  Cuba.  The  creosoted  wood  blocks  were  to  be 
in  accordance  with  the  usual  Xavy  specifications  and  laid 
in  the  usual  manner. 

It  w^as  specified  that  the  4-in.  cubes  and  the  '"Durax"' 
blocks  should  show  a  compressive  strength  of  not  less- 
than  30,1)00  lb.  per  sq.ft.  and  a  coefficient  of  wear  of 
not  less  than  15  (French  standard).  For  the  Class  C 
paving,  these  figures  are  25,000  lb.  and  14  respectively. 
Bidders  were  required  to  furnish  samples  of  blocks  with, 
the  bids,  and  tests  were  to  be  made  before  the  award 
of  the  contract. 

The  foundation  for  whichever  class  may  be  used  will 
be  concrete.  Under  the  granite  paving  blocks,  com- 
prising the  first  three  classes,  the  cushion  will  be  fine 
gravel  having  no  particles  less  than  %  in.  greatest  dimen- 

•Civil    Engineer,   U.    S.   Navy,   Brooklyn,   N.   Y. 
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sion,  or  chips  of  granite  or  gneiss  which  pass  a  %-in. 
and  are  retained  on  a  Vs-in.  sieve.  The  cushion  under 
the  granite  paving  is  to  be  l^  in.  thick,  and  the  joints 
are  to  be  swept  full  of  material  sinailar  to  the  cushion 
and  then  filled  flush  with  coal-tar  pitch.  Under  the 
wood  paving  blocks  a  sand  cushion  %  in.  thick  was  speci- 
fied. 

The  amount  of  grading  necessary  is  small,  averag- 
ing not  far  from  5  in.  of  excavation.  Bluestone  head- 
ers are  required  at  the  edges  of  paving  adjacent  to 
unpaved  areas  or  pavements  not  upon  a  concrete  foun- 
dation. A  small  part  of  the  paving  is  to  be  done  upon 
concrete  foundations  furnished  by  the  government  in 
connection  with  railroad  tracks  about  the  dry  dock. 
On  this  work,  only  the  cushion  and  blocks  are  to  be  fur- 
nished and  placed  by  the  contractor.  Work  is  to  begin 
in  the  spring  of  1913,  as  soon  as  the  frost  is  entirely 
out  of  the  ground  and  the  contractor  is  allowed  three 
calendar  months  to  complete  his  work  after  being  notified 
to  start. 

The  bids  were  opened  on  Xov.  23,  1912.  and  are  as 
shown  in  the  table  below. 

UNIT  PRICES  IX  BIDS  FOU  PA%T!MENTS,  BROOKLYN,  N.  V., 
NAVY  YARD 

Paving  per 

Paving  per  sq.yd.  on 

sq.yd.    in-  foundation, 

eluding  laid   by  Headers, 

Class       foundation  government  per    lin.ft. 

Bidder  No.  1 B                 4  10  .f  25  1.00 

Bidder  No.  2 D                 3  37  2  4S  1.42 

Bidder  No.  2 D(l)              3  20  2  37  142 

Bidder  No.  3 C                   5  80  4.37  1.00 

Bidder  No.  4 A                   5.53  4  89  0  90 

Bidder  No.  4 C                   4.05  3  40  0  90 

BidderNo.4 C(2)              3.98  3  2S  0  90 

BidderNo.4 D                  3.96  3  20  0.90 

Bidder  No.  4 D(2)             3.69  2  98  0.90 

Bidder  No.  5 A                   7  23  5  98  1.60 

Bidder  No.  5 C                   5  93  4.68  1.60 

(1)  This  bid  slightly  modifies  the  government  specification  in  regard  to  ex- 
pansion joints  and  the  filling  of  joints. 

(2)  New  York  City  specification. 

From  these  bids  it  is  jjossible  to  draw  several  inter- 
esting conclusions.  All  bids  on  the  4-in.  cube  pavement 
(Class  A)  were  very  high,  showing  that  this  class  of 
pavement,  which  would  probably  give  excellent  results 
from  the  standpoint  of  satisfactory  iservice  and  low 
maintenance  cost,  is  so  costly  to  lay  that  except  in  rare 
instances  it  is  impossible  to  consider  it.  Doubtless  the 
high  bids  are  due  in  part  to  the  rather  too  stringent 
specifications  regarding  the  variations  allowed  in  the 
blocks. 

The  only  bid  for  "Durax"  pavement,  Cla.ss  B,  is  very 
close  to  some  of  the  i)ids  on  oblong  block  pavement,  Class 
C.  This  is  rather  remarkable  in  view  of  the  fact  that 
there  is  but  one  machine*  in  this  country  for  making 
"Durax"  blocks  so  that  it  will  probai)ly  i)c  necessary  to 
make  a  large  part  of  them  by  hand,  and  that  no  pave- 
ments of  this  class  have  been  laid  in  this  country  and 
there  are  no  experienced  pavers  for  this  class  of  work, 
80  that  it  will  be  necessary  to  semi  men  to  Europe  to  ac- 
quire skill  in  this  class  of  paving. 

The  bids  for  oblong  granite  block  paving  varied 
greatly,  but  it  is  noticeable  that  the  low  bidder  also 
submitted  an  alternate  bid  for  blocks  in  accordance  with 
the  specifications  of  the  city  of  Xew  York;  and  tlir-  dif- 
ference in  cost  is  very  little,  although  the  .Vt'W  York  Citv 
block  is  larger  and  the  specifications  in  regard  to  even- 
ness of  the  surface  and  allowable  width  of  jrjints  are  less 
rigid  in  the  Xew  York  specifications. 

•For  a  description  of  the»f  machine*  and  thU  type  of  pav- 
lii-j  block   «ec   "Entr.  News."  Mar.   2».   1912.   p    614 


Three  bids  were  received  for  creosoted  wood  paving 
blocks,  two  in  accordance  with  the  government  specifica- 
tions and  one  in  accordance  with  the  Xew  York  City  spec- 
ifications. The  lowest  bid  is  in  accordance  with  the  gov- 
ernment specifications. 

The  reductions  in  the  cost  of  paving  for  the  work  upon 
the  government  foundation  in  the  vicinity  of  the  railroad 
tracks  vary  from  64c.  to  $1.43.  These  figures  do  not 
fully  represent  the  estimated  cost  of  foundation  alone, 
but  probably  involve  the  difEerent  opinions  of  the  con- 
tractors as  to  the  amount  of  excavating  to  be  done  and 
the  difficulties  of  paving  about  the  railroad  tracks. 

Undoubtedly,  some  of  the  contractors  were  influenced 
in  their  bids  by  the  rigidity  of  the  government  speci- 
fications and  their  unfamiliarity  with  work  for  the  Xavy 
Department,  some  bids  being  out  of  all  proportion  to  the 
actual  cost  of  the  work. 

The  most  interesting  feature  of  the  bids  is  that  the 
one  for  the  "Durax"  pavement  is  among  the  lowest  of  all 
the  bids  for  granite  paving,  although,  due  to  the  nov- 
elty of  this  pavement  in  this  country,  it  was  to  be 
expected  that  the  bids  for  this  class  would  be  much 
liigher  than  those  for  the  oblong  blocks.  It  indicates 
that  with  some  familiarity  and  experience  in  laying 
this  pavement  and  with  better  means  for  getting 
out  the  blocks,  "Durax"  pavements  can  be  constructed 
in  this  country  at  a  less  cost  per  sq.yd.  than  the  best 
class  of  oblong  granite  blocks  which  are  found  in  the 
streets  of  the  large  cities  of  the  United  States. 


Graduate  Industrial  C>ourses  for 
Electrical  Engineers 

A  development  of  liic  older  courses  lor  student  en- 
gineers in  the  testing  dci)artment  of  the  General  Elec- 
tric Co.  is  being  made  by  giving  them  experience  for  a 
period  not  exceeding  three  months  under  the  consulting- 
engineering  department.  Student  engineers  in  good 
standing  in  the  testing  department  for  not  less  than  one 
year  are  eligible.  The  work  will  consist  in  a.ssist- 
ing  one  of  the  consulting  engineers,  and  the  time  spent 
will  depend  on  the  time  required  to  complete  the  particu- 
lar work  in  a  project,  and  may  be  from  a  few  days  to 
several  months.  A  student  engineer  may  thereafter  re- 
turn to  the  testing  department  or  assist  in  some  further 
work  under  the  coiisultiiig-engineering  department,  do- 
pending  on  conditions  in  the  depart mciits  at  the  time. 

Furthermore,  a  general  extension  course  umler  the  di- 
rection of  the  consulting-engineering  department  has 
been  made  available  to  a  limited  number  of  student  en- 
gineers who  must  have  been  in  the  testing  department  not 
less  than  a  year,  must  have  had  some  previous  e.vperience 
under  the  consulting-engineering  deiiartnieiit,  and  must 
have  been  recommended  either  by  that  department  or 
by  the  transformer  department. 

The  course  extends  over  scxcn  iiioiitlis.  Of  llicsc  nt 
least  four  are  spent  in  the  consulting-engineering  <Ie- 
liartment,  and  three  in  the  transformer-engineering  de- 
l)artment,  or  other  allied  divisions.  While  umler  the 
former  department,  the  student  engineer  is  given  work 
with  various  classes  of  theoretical,  ])racticHl,  experimen- 
tal, and  development  work,  being  assigned  to  the  different 
consulting  engiiiwrs.  Gn  each  Saturday  forenoon  weekly 
leetures  are  irivcM  iiv   proiniiiiMit    ini'ii. 
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Excess  Water  in  Spouted  Concrete 

Anioiij;  IliL'  many  di'vices  to  ruduue  tlu'  cost  of  trans- 
porting foncrote  from  the  mixer  to  its  phivc  of  deposition, 
no  one  has  had  a  more  successful  and  rapid  growth  than 
tile  spouting  or  gravity  chute.  If  a  convenient  central 
station  can  be  located,  this  system  provides  the  advan- 
tageous combination  of  a  permanently  i)laced  mixing 
plant  with  flexible  conveying  system,  plus  the  nuirked 
economy  of  "letting  gravity  do  your  work,"  as  one  of  the 
spouting  systems  advertises.  It  is  small  wonder  that 
such  sui)crior  merits  have  resulted  in  wide  use. 

Unfortunately,  however,  we  live  in  au  imperfect  world, 
and  these  admirable  contrivances  partake  of  this  imper- 
fection. Unless  properly  designed  and  operated,  they  are 
very  apt  to  produce  a  water-logged  concrete,  or,  if  that 
term  is  not  precisely  appropriate,  an  excess  of  water  in 
the  concrete  deposited.  Some  months  ago  a  correspondent 
in  these  columns  called  attention  to  this  possibility  and 
suggested  the  urgent  need  of  tests  to  determine  the  effect 
of  excess  water  in  a  concrete  mixture.  The  article  by 
J.  F.  Greene  on  the  Latah  Creek  Bridge  at  Spokane,  on 
another  page  of  this  issue,  emphasizes  this  need  by  ref- 
erence to  a  specific  case. 

Mr.  (ireeue's  ex])erience  is  a  common  one.  Concrete, 
when  mixed  to  what  has  been  generally  supposed  to  be 
a  proper  consistency,  has  a  fairly  high  friction  coeffi- 
cient, and  to  get  it  to  flow  easily  one  of  three  things  is 
necessary.  Either  the  grade  of  the  pipe  or  trough  must 
be  high,  auxiliary  human  ])ushers  must  be  employed  or  a 
large  proportion  of  water  must  be  used  in  the  mixing. 
The  first  of  these  alternatives  is  a  matter  of  original  de- 
sign in  a  gravity  plant  and  a  jirojier  elevation  is  often  an 
im]iossil)ility.  The  second  adds  ju.st  the  extra  cost  the 
system  is  designed  to  avoid.  There  remains  then  only  the 
third  alternative,  which  is  the  one  almost  invariably  r«- 
sorted  to.  The  consequence  is  that  in  many  installations 
of  this  type  of  conveyor,  concrete  is  sluiced  down  the 
trougli  or  i)ipc  in  an  entirely  too  liquid  condition,  with 
the  results  as  noted  by  Mr.  Greene. 

The  difficulty  lies  in  determining  at  just  what  point 
super-saturation  commances.  The  old  quibble  over  wet 
and  dry  concrete  is  a  thing  of  the  past.  Xo  one  now 
doubts  the  efficacy  of  a  certain  degree  of  fluidity  in  con- 
crite.  On  the  other  hand,  no  one  can  doubt  that  too 
much  water  is  a  dangerous  tiling — for  concrete.  As  the 
matter  now  stands,  there  is  no  definite  dividing  point  be- 
tween just  enough  aiul  too  much,  and  the  opportunity  for 
the  testing  engineer  is  great. 

J.; 

Another  Flat  Slab  Test 

The  conwiarative  tests  of  two  dilVerent  types  of  flat- 
slab  floor,  described  by  Dr.  H.  T.  Eddy  on  another  page 
of  this  issue,  are  very  illuminating  in  spite  of  some  very 
serious  defects  in  the  plan  of  the  tests  and  a  certain  in- 
completeness in  the  analysis  of  the  stresses.  As  an  indi- 
cation of  the  initial  strength  of  a  well  designed  flat  slab 


and  of  that  no  less  desirable  (|uality,  the  ability  to  fail 
slowly  when  failure  is  unavoidable,  the  tests  could  not  be 
better.  Hut  the  constrnction  of  the  so  called  Xorcross 
slalj  and  the  inetlujds  of  analyzing  both  slabs  leave  much 
to  be  desire. I. 

In  the  lirsl  jilaee  no  one  should  I'Vei-  think  of  building 
in  aJi  actual  structure  a  llat-slab  floor  of  the  type  called 
the  '"Norcros.s  slab"  in  the  tests.  This  ])anel  may  ap- 
ju'oximate  in  design  the  specifications  of  the  Xorcross 
patent;  but  the  lack  of  any  negative  moment  reinforcing 
at  the  columns,  the  extreme  narrowness  of  the  diagonal 
belts  and  the  absence  of  any  spreading  bars  to  provide 
cantilever  action  oTcr  the  columns  all  nnirk  the  slab  a.' 
impracticable.  The  test  results  only  confirm  the  impres- 
sion that  the  design  suggests.  It  is  probable,  however, 
that  the  slab  would  have  shown  u])  much  stronger  if  tlu 
same  amount  of  steel  in  the  diagonal  bands  had  been 
widened  so  as  not  to  leave  any  unreinforced  ccincrete  area, 
a  very  simple  amendment  of  the  .system.  The  transmis- 
sion of  the  loads  through  so  great  an  area  of  plain  con- 
crete to  the  concentrated  steel  undoubtedly  subjected  the 
concrete  to  undue  stress  and  caused  cracks  (not  noted  in 
the  test)  which  developed  to  such  size  as  to  cause  the 
observed  sudden  collapse  of  the  slab. 

In  regard  to  the  analysis  of  this  slab.  Dr.  Eddy's  fig- 
ures certainly  show  that  the  simple  beam  theory  can  ac- 
count for  stresses  and  deflections  in  this  type  of  con- 
.strnction  with  remarkable  fidelity,  in  spite  of  the  obvious 
fact  that  a  series  of  beams  integrally  tied  together  can 
not  act  in  the  same  fashion  as  the  same  beams  separated 
into  units. 

The  analysis  of  the  "mushroom"  slal)  is  eciually  inter- 
esting, although  as  yet  .so  incomi)lete  as  to  be  of  no  value 
to  those  numerous  engineers  who  are  seeking  a  rational 
method  of  analysis  of  this  highly  successful  type  of  con- 
struction. It  is  to  be  hoped  that  Dr.  Eddy  will  soon  make 
public  his  promised  method  of  analysis  and  thus  show- 
conclusively  the  accordance  between  the  tests  here  dis- 
cussed and  a  rational  theory  of  stress.  Meanwhile,  publi- 
cation of  the  tests  is  full  and  open  so  that  any  engineer 
may  make  his  own  deductions  therefrom. 

A  British  Defense  of  the  Open 
Fireplace 

A  long-standing  puzzle  to  Americans  resident  in  Eng- 
land is  the  tenacious  hold  of  the  open  fireplace  as  a 
method  of  heatin?  dwellings.  While  steam  and  hot-water 
systems  have  long  been  in  general  use  for  heating  public 
buildings,  it  is  extremely  rare  to  fuid  in  England  any 
other  means  of  heating  in  a  private  residence,  even  the 
most  expensive,  than  the  open  fireplace. 

An  American  accustomed  at  home  to  normal  living- 
room  temperatures  of  70°  maintained  throughout  the 
cold-weather  months  as  a  matter  of  course,  finds  himself, 
on  taking  up  residence  in  England  in  the  winter,  in  con- 
stant discomfort  from  the  cold.     In  severe  weather,  the 
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open  fireplace,  which  is  usually  very  tiny  iu  proportion 
to  the  size  of  the  room,  can  only  make  comfortable  per- 
sons who  are  close  beside  it.  Remote  parts  of  the  room 
are  exceedingly  chilly  and  halls  and  passages  are  wholly 
without  heat. 

The  American  stranded  in  such  a  chilly  place  will  re- 
call longingly  the  hot-air  furnaces  and  steam  radiators 
of  his  native  land;  but  let  him  not  hope  to  make  a 
fortune  by  educating  Englishmen  to  the  comfort  attaina- 
ble by  such  simple  means.  The  Englishman  accustomed 
all  his  lifelong  to  the  modicum  of  heat  that  the  hearth 
fire  affords,  prefers  that  mode  of  living  to  the  artificial 
summer  temperature  which  the  American  regards  as  a 
primal  necessity. 

A  curious  correspondence  has  been  recently  going  on  in 
the  columns  of  the  Ixiudon  Times  Engineering  Supple- 
ment respecting  the  use  of  anthracite  stoves  for  heating 
living  rooms.  This  correspondence  draws  forth  a  vigor- 
ous reply  in  the  Times  of  Feb.  19  from  a  correspondent 
who  rushes  to  the  defence  of  the  open  fireplace  as  if  it 
were  the  British  constitution  itself  that  was  under  attack. 
We  quote  from  his  letter  as  follows : 

An  open  fire  has  great  charms  in  its  romantic  play  of  flame 
and  ever-changing  form:  it  varies  the  monotony  of  life  and 
leads  us  to  exercise  ourselves  in  the  making  of  it  up.  We  are 
disappointed  at  its  dullness  or  charmed  with  its  brightness, 
and  we  regard  it  almost  as  an  individual,  one  of  the  house- 
hold, and  gain  from  it  something  of  the  stimulation  of  and 
variation  in  our  mental  life  which  we  gain  from  intercourse 
with  a  friend.  It  has  indeed  been  the  best  friend  of  man 
through  vast  ages  of  his  earthly  pilgrimage,  and  is  inter- 
woven   with    the    poetry    and    romance    of   life. 

The  anthracite  stove  is  warm  but  an  ugly  clod  of  a  thing, 
and  cannot  touch  the  spirit  of  man.  If  the  open  fire  were 
always  made  to  fulfill  the  conditions  of  complete  combustion, 
and  did  not  darken  the  atmosphere,  we  would  not  give  it  up 
for  any  of  the  new-fangled  inventions  of  the  heating  engi- 
neer. Is  not  the  extra  money  spent  on  the  coal  well  spent 
it  it  contributes  to  our  health  and  happiness?  Is  not  the 
open  fire  as  valuable  to  a  cultured  Englishman  as  his  pic- 
tures and   his   books? 


The  Greatest  Piece  of  Engineering 
Work   in  the  World 

Measured  by  the  amount  of  money  t(j  be  expended,  the 
largest  piece  of  engineering  work  ever  undertaken  in  the 
world,  not  even  excepting  the  I'anama  Canal,  is  the  Xew 
York  Kai)id  Transit  Subway  System,  on  which  the  final 
.steps  were  taken  last  week  by  the  signing  of  the  final 
(contracts  between  the  city  and  the  Inlerborough  and 
Brooklyn  Rapid  Transit  C'onijjanies.  According  to  the 
official  statement  made  by  Borough  President  McAiieny 
at  the  meeting  of  the  Board  of  Estimate  on  Mar.  18, 
the  total  expenditure  on  the  extensions  of  the  Inter- 
borough  System,  for  both  construction  and  equipment, 
will  amount  in  round  numbers  to  $140,600,000,  and  on 
the  Brooklyn  Rapid  Transit  System  to  $161,200,000. 
This  makes  a  total  of  nearly  $302,000,000.  Adding  to 
this  the  expenditure  on  third-tracking  and  other  improve- 
ments on  the  elevated  lines  and  such  work  as  the  Stein- 
way  tunnel,  which  is  to  be  included  in  the  new  system, 
the  total  inveHtmcnt  will  ai)i)roximatc  some  $330,000,- 
000.  Adding  to  this  the  investment  already  made  in  the 
existing  subway  system,  we  arrive  at  a  valuation  of  the 
entire  subway  sy.stem  when  completed  which  will  consid- 
erably (exceed  the  cost  of  the  Panama  Canal  work. 

As  our  readers  are  aware,  a  considiTable  mileage  of  the 
new  subway  work  is  alrvadv  under  contriicl.     The  total 


amount  of  contracts  already  let  is  some  $75,000,000. 
Contracts  are  still  to  be  let  on  the  work  to  the  amount  of 
$160,000,000. 

The  amount  of  engineering  work  involved  in  the  con- 
struction will  be  considerably  greater  than  that  involved 
iu  executing  the  comparatively  simple  work  on  the  Pana- 
ma Canal  construction.  There  are  now  about  750  em- 
ploj-ees  on  the  engineering  staff  of  the  Public  Service 
Commission  and  200  to  250  more  will  be  necessary.  The 
most  important  and  most  difficult  part  of  the  engineering 
work  was  the  preparation  of  the  general  design,  which, 
has  already  been  completed.  What  remains  to  be  done 
is  chiefly  supervision  and  inspection  of  the  actual  con- 
struction work. 

The  importance  of  the  new  lines  in  adding  to  the 
transit  facilities  of  the  great  city  can  hardly  be  over- 
estimated. As  to  whether  their  earnings  will  be  suffi- 
cient to  pay  interest  on  the  enormous  investment  in- 
volved, there  are  so  many  varying  and  conflicting  opin- 
ions that  we  shall  venture  to  express  none  here.  This 
much,  however,  is  certain,  that  the  city's  representatives 
in  the  Public  Service  Commission  and  the  Board  of 
Estimate,  who  have  given  years  of  study  to  the  subject 
of  transit  development  and  to  the  best  methods  of  secur- 
ing it  for  the  city,  are  satisfied  that  the  great  develop- 
ment now  to  be  undertaken  is  necessary  for  the  city's 
welfare,  and  that  the  terms  on  which  it  is  to  be  carried 
out  represent  the  best  that  it  was  possilile  for  the  city  to 
•secure. 

According  to  the  contracts  just  signed,  the  entire 
system  is  to  be  completed  and  ready  for  operation  by 
Jan.  ].  1017. 

Stereophotogrammetry 

In  view  of  the  tremendous  progress  iu  every  branch 
of  engineering  practice  during  the  past  century,  it  is  re- 
markable that  so  little  progress  has  heen  made  iu  the  work 
of  surveying,  upon  which  practically  all  other  civil  engi- 
neering work  is  based.  We  still  have  to  actually  measure 
the  ground  and  afterward  reproduce  those  measurements, 
reduced  in  scale,  upon  i)aper.  It  is  true  that  there  have 
been  great  improvements  in  surveying  instruments,  re- 
sulting in  much  greater  accuracy;  but  the  essential  ele- 
ments ill  the  theory  and  practice  of  surveying  are  the 
same  today  that  they  were  when  George  Washington  sur- 
veyed in  the  forests  of  Virginia,  using  a  compass  for  angle 
measurements  and  pacing  (he  distances. 

The  introduction  of  photogra])hy  as  a  means  of  ob- 
taining information  for  topographical  maps  has  been 
practically  the  only  radical  change  in  survey  methods  in  a 
century;  yet  photogrammetry  is  a  term  none  too  familiar 
to  American  engineers  and  surveyors,  considering  the 
wide  po.ssibilities  of  the  art.  As  a  niethwl  of  surveying, 
its  use  in  this  country,  we  believe,  has  been  limited  to  a 
few  government  surveys,  and  these  have  been  made  nriu- 
cipally  in  Alaska.  Regarding  this  work  in  .\laska  wc 
are  informed  by  J.  W.  Bagley,  topographic  engineer  of 
the  United  States  Geological  Survey,  as  follows: 

A  method  of  photo-topoKrnphlo  Hurveylng  for  mountain- 
ous country  has  been  used  with  success  by  the  GeoloKlcal 
Survey  In  Alaska  since  1910.  A  pjinoriimlc  camera  dcslKnod 
with  "'onslderable  precision  has  taken  thi'  place  of  the  photo- 
theodolite  or  plate  ramern.  It  Is  used  In  connection  with  the 
pliinetable  to  supply  data  for  constructing  the  contours.  The 
most  evident  advantanes  In  the  field  work  are  the  sutiBtllutlon 
of  films  for  plates,  thereby  rududnK  the  weight  of  i  c|\il|)?ii(nt, 
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the  lessenlnK  of  time  required  to  take  three  views  Inste.-ul  of 
c'lKht,  and  the  greater  eonvenleiice  of  preserving  and  trana- 
portlnK    expost^d    lllms    rather    than    plates. 

In  the  compilation  of  data  the  economy  Is  even  greater. 
An  apparatus  designed  for  the  rapid  transference  of  horizon- 
tal angles  to  the  map  places  the  photograph  In  the  same 
position  relative  to  the  map  as  tnat  portion  of  the  landscape 
lay  when  the  sheet  was  properly  oriented  at  the  Hold  station. 
This  relation  can  be  easily  established  at  any  time,  so  that 
sights  may  be  taken  very  much  as  sights  are  taken  on  the 
planetable  by  means  of  an  alidade,  without  the  necessity  of 
noting  readings.  Elevations  can  be  computed  from  the  photo- 
graphs at  a  rate  somewhat  greater  than  from  telescopic 
angular    readings. 

The  method  has  proved  sufficiently  accurate  to  give  excel- 
lent rt'sults  on  a  scale  of  a  mile  to  the  inch,  using  50-ft.  con- 
tours. The  photographs  can  be  relied  upon  to  furnish  eleva- 
tions at  distances  up  to  five  miles  within  20  ft.  The  cost  of 
the  work  has  been  less  than  the  cost  of  work  by  the  familiar 
planetable    method. 

It  i.s  tldubtfiil  if  any  American  oiigineei'iiif;  cnjlego 
gives  actual  i)ractice  iu  photo-surveying,  altiuiugii  the 
priiieii)lc.s  of  pliotogranimetry  are  now  included  in  some 
standard  te.vtbooks  on  .surveying. 

In  Europe,  on  the  other  hand,  the  practice  of  plioto- 
grammetry  has  steadily  developed,  and  this  development 
has  now  reached  a  high  degree  of  perfection,  evolving  a 
new  term  '"stercophotogrammetry,"  quite  unknown  to  the 
vast  majority  of  American  engineers. 

Stercophotogrammetry,  moreover,  is  not  so  formida- 
ble an  art  as  its  name  implies.  Whoever  is  familiar  with 
an  ordinary  picture  stereoscope  can  quickly  appreciate 
the  possibility  of  taking  measurements  of  points  on  the 
])ictures  in  all  three  dimensions.  The  perception  of  depth 
in  stereoscopic  pictures  is  the  result  of  looking  at  two 
photographs  taken  simultaneously  on  two  plates  which 
were  a  distance  apart  of  only  a  few  inches.  Imagine  then 
how  much  the  ])erception  of  stereoscopic  depth  may  be  in- 
creased if  the  plates  are  exposed  at  a  distance  apart  of  50 
or  100  ft.  Place  these  plates  in  an  apparatus  designed  to 
still  further  increase  the  stereoscopic  effect  and  to  mag- 
nify the  image — -increasing  the  stereoscopic  effect  a  thou- 
sand times  over  that  of  an  ordinary  picture  stereoscope—- 
and  we  are  able  to  understand  how  it  is  possible  to  make 
measurements  by  stereophotogrammetry  with  no  mean 
degree  of  accuracy. 

The  most  serious  objection  to  stereoscopic  measure- 
ments is  due  to  the  large  personal  equation  involved.  The 
ability  to  see  stereoscopically  varies  much  with  different 
individuals ;  some  persons  are  unable  to  perceive  stereo- 
scopic depths  at  all.  Such  a  personal  element  is,  of 
course,  a  drawback  to  any  method  of  making  measure- 
ments. Stereophotogrammetry  has,  however,  made  such 
progress  in  Europe  that  American  engineers  cannot  long 
neglect  giving  it  a  trial,  and  we  believe  that  the  article 
elsewhere  in  this  issue  describing  the  progress  and 
methods  of  photo-surveying  in  Europe  will  be  read  with 
interest  by  all  American  engineers  interested  in  survey 
methods. 

Stereophotogrammetry  has  wide  fields  of  u.^efulness  in 
many  branches  of  art  and  science.  Its  application  to 
architecture  can  readily  be  appreciated.  By  means  of  two 
photographs  taken  at  the  ends  of  a  short  base  line,  it  is 
l)ossible  to  take  all  the  dimensions  of  an  inaccessible  dome 
or  tower.  It  has  been  used  to  study  the  movement  of 
glaciers ;  photographs  taken  from  the  same  stations  at 
intervals  of  time  make  it  possible  to  perceive  very  slight 
movements  in  the  ice.  Stereophotogrammetry  has  also 
been  used  to  study  the  height  and  length  of  sea  waves ;  to 
studv  and  measure  the  features  of  the  human  face  as 


an  ai<l  to  s(iil|itors;  to  study  the  stars,  and  for  a  variety 
of  other  scientific  and  u.seful  i)ur])oscs. 

Stereophotogrammetry  so  far  extends  and  simplilic-  tin: 
practice  of  photogrammetry  that  it  is  jicrhaps  the  mo.si 
interesting  and  revolutionary  development  which  has  ever 
entered  into  the  iiractice  of  surveying.  Think  of  the  pos- 
sibility of  sending  a  hair-line  marker  from  fioint  to  point 
of  the  virtual  landscape  and  taking  all  the  measurement.'^ 
of  those  various  points  with  many  times  the  ease  and 
speed  with  which  a  stadia  rodman  could  cover  the  dis- 
tances in  the  actual  landscape !  It  seems  certain  that  thi.-j 
method  will  be  extensively  applied  to  obtain  topograjihy 
of  large  areas  throughout  the  world,  of  which  no  topo- 
graphical maps  now  exist.  For  small-scale  topographical 
details,  not  requiring  a  high  degree  of  accuracy,  stereo- 
photogrammetry seems  to  offer  great  advantages  over 
any  of  the  old  time  methods. 

How  much  effect  these  recent  improvements  in  photo- 
surveying  will  have  on  railway-location  practice  remains 
to  be  determined.  By  means  of  stereophotogrammetry  it 
will  be  possible  for  a  chief  engineer  to  examine  every 
mile  of  a  projected  railway  line  without  stirring  from  his 
office  door.  It  will  be  possible  to  send  a  two-man  party 
into  the  ruggedest  country  and  obtain  in  a  few  weeks  all 
the  necessary  data  for  a  preliminary  location.  In  moun- 
tainous countries  where  no  previous  maps  exist,  it  cannot 
fail  to  be  of  great  advantage,  for  by  use  of  the  stereo- 
photographs  it  will  be  possible  to  readily  and  quickly 
make  measurements  which  could  not  be  made  in  the 
field  without  elaborate  trinngulation. 

Proposed  Water-Supply  and   Sewage 
Disposal  Legislation  in  Minnesota 

Minnesota  has  been  so  progressive  in  some  public 
health  matters  that  it  seems  strange  that  it  has  so  long 
delayed  taking  the  necessary  steps  for  adequate  sanitary 
control  by  the  state  of  water-supply  and  sewage  disposal. 
A  liill  is  now  before  the  legislature  which,  if  enacted, 
will  do  much  to  place  Minnesota  in  line  with  Massa- 
ihusetts,  New  York,  N"ew  Jersey,  Pennsylvania  and  Ohio, 
in  this  respect.  The  bill  might  well  be  strengthened  at 
some  points  and  made  more  specific  in  others,  but  per- 
haps it  goes  as  far  as  can  be  expected  at  the  beginning 
of  such  legislation. 

In  substance,  the  bill  provides  that  all  persons,  cor- 
porations and  municipalities  other  than  first-class  cities 
supplying  "water  for  private  or  public  consumption"'  or 
disposing  of  sewage  within  the  state  must,  within  six 
months  of  the  passage  of  the  bill,  file  with  the  State 
Board  of  Health  certified  copies  of  plans  of  their  water 
or  sewerage  systems,  with  descriptions  of  the  sources 
of  water-.supply  and  places  of  sewage  disposal;  and  Ihat 
•'no  other  (italics  ours)  source  of  water-supply  or  place 
of  sewage  disposal  shall  be  adopted  until  complete  plans 
therefor  have  been  submitted  to  the  State  Board  of 
Health  and  a  favorable  report  shall  have  been  made 
thereon  by  said  Board."  The  provision  that  no  other 
source  of  water-supply  shall  be  adopted  without  a  fav- 
orable report  thereon  by  the  Board  is  supplemented  by  a 
.section  providing  that  no  water-works  shall  hereafter 
be  built  to  supply  "water  for  private  or  public  consump- 
tion" until  the  plans  therefor  have  been  submitted  ti)  the 
Board  and  favorably  reported  on  it  by  it. 

As   the   bill    contains   no    other    provisions    regarding 
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plans  for  water-supplies,  sewerage  or  sewage  disposal  it 
will  be  seen  that  it  does  not  go  so  far  and  is  not  so  spe- 
cific in  giving  the  Board  control  of  these  matters  as  is 
common  in  the  legislation  of  other  states.  Xo  one  would 
be  required  to  file  plans  of  sewerage  systems  built  later 
than  witliin  six  mouths  of  the  passage  of  the  bill,  and  no 
control  over  plans  for  sewerage  systems  is  given  the 
Board,,  except  as  regards  new  places  of  sewage  disposal. 
One  would  suppose  that  if  it  were  essential  to  have  plans 
of  existing  sewerage  systems  fiJed  with  the  Board  it 
would  be  equally  essential  to  have  plans  for  new  sys- 
tems filed,  or  at  least  plans  for  sewage  disposal  works. 
However,  judiciously  exercised  state  control  over  the 
selection  of  sources  of  public  water-supply  and  places 
of  sewage  disposal  would  be  a  long  step  in  advance  for 
Minnesota  and  for  many  other  states  which  have  thus  far 
let  this  important  sanitary  and  health  matter  go  by  de- 
fault. It  is  well  to  note  that  the  pioneer  in  state  con- 
trol of  water-supply  and  sewage  disposal,  Massacluisetts, 
has  not  extended  the  jurisdiction  of  its  State  Board  of 
Health  beyond  sources  of  water-supply  and  modes  (not 
places)  of  sewage  disposal;  and  that  the  action  of  the 
Massachusetts  board  stops  short  with  "advice" — but  in 
practice  this  advice  governs. 

State  approval  of  sources  of  water-supply,  of  plans 
for  water-works  systems,  and  of  places  of  sewage  dis- 
posal, valuable  as  such  approval  may  be,  is  only  a  .start 
in  the  right  direction.  Unless  public  opinion  in  support 
of  a  state  board  is  remarkably  strong,  means  should  be 
provided  to  in.«ure  that  plans  as  approved  are  executed 
and  then  that  the  works  built  in  accordance  with  those 
plans  are  not  only  properly  operated  but  are  modified 
in  design,  con.struction  and  operation  as  may  be  neces- 
sarj-  to  meet  the  original  or  changed  conditions. 

The  Minnesota  bill  contains  a  section  on  the  oper- 
ation of  water  and  .sewage  purification  works  which  is 
good  as  far  as  it  goes  but  whicli  is  weak  because  it  makes 
no  provision  for  such  water-supply  and  sewerage  systems 
as  do  not  treat  the  water  or  sewage,  and  also  because  the 
Board  can  do  nothing  but  make  "recommendations"  for 
changes  which  no  one  is  bouii'l  to  follow.  We  quote  as 
follows : 

Sec.  6.  Whenever  the  State  Board  of  Health  finds  upon 
Investigation  that  any  water  or  sewage  purification  works, 
becaust  of  Incompetent  supervision  or  Inefficient  operation, 
are  not  producing  an   efilucnl   as  pure  as  might   reasonably   be 


obtained  from  such  plant,  and  by  reason  of  which  any  water- 
supply  has  become  dangerous  to  health,  or  any  stream  or 
body  of  water  has  become  offensively  polluted  or  has  become 
a  public  nuisance,  said  board  shall  issue  a  notice  to  the  proper 
officer,  board  or  department  of  any  municipal  corporation,  to 
the  proper  officer  of  a  private  corporation  or  company  or  to 
the  person  or  persons  having  charge  of  or  owning  such  a 
plant,  apprising  him  or  them  of  the  conditions  found,  to- 
gether with  recommendationss  as  to  the  proper  procedure 
necessary   to   remove  the  danger. 

It  is  obvious,  as  already  stated,  that  this  section  does 
not  go  far  enough.  Possibly  existing  legislation  supple- 
ments this  section,  but  we  think  not.  To  fully  control, 
the  State  Board  of  Health  should  have  power  to  require 
cities  or  companies  which  are  supplying  impure  water 
to  install  purification  works  and  should  also  be  enabled 
to  compel  the  abatement  of  sewage  disposal  nuisances. 

The  penalty  clauses  of  the  Minnesota  bill  appear  to 
apply  only  in  case  of  failure  to  comply  with  the  require- 
ments to  file  plans,  as  already  outlined.  To  make  the  bill 
fully  effective  the  penalties  should  be  extended  to  cover 
failure  to  follow  the  ]>laiis  filed  with  the  Board  and  fail- 
ure to  follow  advice  as  to  needed  changes  in  water  puri- 
fication and  sewage  treatment  works.  Moreover,  the 
money  penalty  (a  $50  to  $100  fine,  regardless  of  the 
period  of  non-compliance),  appears  ridiculously  small, 
especially  as  the  alternative  of  60  to  !)0  days  imprison- 
ment in  a  county  jail  seems  to  staii<l  little  chance  of 
ever  being  applied. 

We  have  reviewed  the  provisions  of  the  Minnesota 
bill  because  legislation  along  this  general  line  is  greatly 
needed  in  other  states  than  Minnesota  and  because  upon 
our  engineering  readers  rests  in  large  measure  the  duty 
of  seing  that  such  legislation,  wisely  framed,  is  enacted 
with  as  little  further  delay  as  jjossiblc.  If  the  engineers 
of  Minnesota,  both  individually  and  as  members  of  the 
local  and  state  engineering  societies,  will  ri.se  to  the 
occasion,  they  can  doubtless  insure  not  only  the  euact- 
nient  l)ut  also  the  strengthening  of  this  bill — which  gives 
evidence  of  having  been  drawn  in  moderate  terms  lest  a 
stronger  bill  should  be  defeated.  Certainly  the  oiigineer- 
iiig  and  law  libraries  of  the  twin  cities  must  contain  the 
statutes  by  which  other  states  have  vested  control  over 
water-supplies  and  sewage  disposal  in  their  state  boards 
t)r  departments  of  healtii.  These  statutes  should  be 
studied — but  in  the  light  of  their  actual  workings  iu 
dailv  I  ''actice. 
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LETTERS    TO    THE    EDITOR 
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A    Bill   to    License  Engineers  in  Iowa 

Sir — I  inclose  a  circular  letter  which  is  being  sent 
out  to  engineers  in  Iowa  by  a  special  comniitlcc  of  the 
Iowa  Engineering  Society,  urging  them  to  use  their  in- 
fluence with  legislators  to  secure  the  ])assage  of  a  bill  now 
pending  in  the  Iowa  Ix'gislaturc  to  license  engineers. 

E«j)ecially  notewortliy  is  tin-  arginnent  whi<'h  the  com- 
mittee ii.tes  in  support  of  the  bill,     1  (|uotc  as  follows: 

Anyone  may  practice  without  llcenNe.  If  he  wlahes,  and 
anyone  now  In  practice  may  have  a  license  without  examina- 
tion. 


The  propiised  law  la  a  protection  to  the  public  slmlliir 
to  that  now  afforded  by  laws  regulating  the  practice  of  At- 
torneys. Physicians,  Pharmacists,  Dentists,  Veterinarians, 
Undertakers    and    Nurses. 

If  anybody  now  in  ])ractice  may  iiM\c  a  license  and 
anybody  el.se  may  i>nic(i<c  without  a  license,  the  puzzle 
is  to  find  where  the  "protection  to  the  |mblic"  conies  in! 

The  special  committee  further  declares  that  "tiie  engi- 
neers ami  snrvtyors  are  willing  to  pay  all  the  cost."  llow 
does  it  know  they  are  willing?  Pcrlia])H  sonic  may  fail  to 
see  whore  they  will  receive  any  benefit  lo  coiiipeiisate  for 
the  ta.\. 

Tlie   Hiwcial   committee   voluntarily   clas.ses   engineers 
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wilh  voti'viimvians,  uiidorlakcrs  and  nurses;  but  I  donl)!. 
if  the  prolVssiou  as  a  whole  will  consider  the  movement 
a  well  directed  etl'ort  for  tlie  iii>lii't  of  the  en,i,'ineering 
|)rofession. 

\.  A.  V. 

I  The  circular  letter  inclosed   is  as  follows: — Ed.] 

Dear  Sir:  The  bill  for  licensing  Civil  Engineers  and  Sur- 
veyors has  been  Introduced  in  the  Senate.  It  is  Itnown  as 
Senate   File   No.    434. 

The  Committee  has  exercised  its  best  efforts  In  getting 
this  bill  before  the  General  Assembly  and  the  question  as 
to  whether  it  will  become  a  law  must  now  be  answered  by 
each  man  in  the  practice  for  himself  as  its  passage  will  de- 
pend   on    individual    action. 

So  far  as  we  know,  there  is  no  opposition  to  this  bill.  But 
the  inertia  of  the  Legislature,  combined  with  the  inevitable 
rush  at  the  close  of  the  season,  will  defeat  it  unless  individual 
influence  is  brought  to  bear  on  the  legislators  by  those  of  us 
who   are   interested. 

You  are  urgently  requested  to  write  to  your  senator  and 
representative,  asking  for  the  passage  of  this  bill,  if  you  be- 
lieve that  it  is  a  step  in  the  right  direction.  As  the  time  is 
short,  the  letters  must  be  written  at  once  in  order  to  be 
effective. 

Here  are  sonoe  of  the  points  of  the  bill  which  you  may 
advantageously   mention    in  writing  to  your  legislators: 

The  proposed  commission  is  self-supporting  and  will  re- 
quire   no   appropriation    of   public   funds. 

Anyone  may  practice  without  license,  if  he  wishes,  and 
anyone  now  in  practice  may  have  a  license  without  examina- 
tion. 

The  proposed  law  is  a  protection  to  the  public  similar 
to  that  now  afforded  by  laws  regulating  the  practice  of 
Attorneys,  Physicians,  Pharmacists,  Dentists,  Veterinarians, 
Undertakers  and  Nurses;  AND  THE  ENGINEERS  AND  SUR- 
VEYORS  .\RE   WILLING   TO    PAY   ALL  THE   COST. 

J.    L.    PARSONS,    THEO.    S.    DeLAY,    SETH    DEAN,    Special 
Committee,    Iowa    Eng.    Society. 


Experience  with  Wood  Stave  Pipe 

Sir — With  reference  to  the  article  on  wood-stave  pipe 
for  irrigation,  by  E.  K.  Tiffany,  in  your  i.ssue  of  Feb.  6, 
1913,  I  beg  to  give  my  e.xperieuee  to  corroborate  the  con- 
chisioiiS  reached  by  Mr.  Tiffany. 

The  Burbank  Co.  took  over  the  uncompleted  Burbank 
irrigation  project  in  September,  1912,  and  immediately 
commenced  the  rehabilitation  and  improvement  neces- 
sary to  place  the  property  in  suitable  shape  for  operation. 
The  project  consists  of  14,000  acres  of  very  arid  sage- 
brusli  land  in  the  western  end  of  Walla  Walla  County, 
Wash.,  in  which  the  soil  and  climatic  conditions  are 
almost  identical  vrith  those  described  by  Mr.  Tiffany. 

Our  e.xperience  with  one  pipe  line  has  been  especially 
illuminating.  It  was  an  inverted  siphon  6200  ft.  long, 
of  38-in.  continuous  wood-stave  construction,  which  was 
built  five  years  ago  and  had  been  used  for  only  four  irri- 
gation seasons.  It  had  been  buried  originally,  but  the 
wind  had  blown  away  the  light  soil  so  as  to  leave  the 
top  of  the  pipe  partly  uncovered.  One  section  of  the 
pipe  in  the  bottom  of  the  depression  was  partly  sub- 
merged and  covered  with  damp  soil  for  a  distance  of 
about  300  f-,.  During  the  last  irrigation  season,  it  be- 
came so  ba(,ly  impaired  as  to  be  unreliable  for  further- 
service.  F])on  investigation,  it  was  found  that  the  staves 
had  rotted  from  the  outside  only ;  but  where  the  pipe  had 
been  uncovered,  aud  where  it  had  been  submerged  and 
covered  with  damp  soil,  the  staves  were  absolutely 
sound.  This  information  indicated  three  general  con- 
clusions: (1)  that  wood-stave  pipe,  without  a  preserva- 
tive coating,  buried  in  dry  volcanic  ash  soil  and  not 
under  hydraulic  pressure  continuously,  would  be  subject 


to  rapid  decay;  (2)  that  its  life  would  be  much  great4  r 
if  the  staves  were  expo.scd  directly  to  the  air,  and  (;i) 
that  rajiid  decay  would  not  take  place  if  buried  in  wet. 
volcanic  ash  soil. 

In  reconstructing  this  pipe  line,  it  was  concluded  that 
it  would  be  best  from  every  standpoint  to  entirely  re- 
build the  line,  using  now  staves  and  tongues,  but  em- 
ploying the  old  hands  and  .shoes,  ])hicing  the  pipe  line 
entirely  above  the  ground.  To  acconiplisJi  this  purpose, 
cradles  or  mud  sills  were  placed  under  the  pi]»e  G  ft. 
apart.  The  cradles  were  made  of  6x8-in.  common  fir  lum- 
ber, 4  ft.  long,  set  on  edge.  The  tops  of  mud  sills  were 
milled  out  to  a  maximum  depth  of  3  in.,  to  a  curve  of 
20-in.  radius  [giving  a  curved  bearing  with  a  chord  of 
about  20  in.— Ed.]. 

These  cradles  w^ere  sawed  in  4-ft.  lengths  and  milled 
at  the  sawmill,  the  additional  cost  for  milling  being  $5 
per  M  b.m.,  or  ajijiroximately  8c.  additional  for  each 
cradle. 

Such  construction  will  make  the  maintenance  of  the 
pipe  line  much  simpler,  as  all  leaks  can  be  iminediately 
detected  at  their  inception,  and  repaired,  ana  thus  make 
it  possible  to  keep  the  pipe  line  full  of  water  during  the 
winter  season,  except  in  freezing  weather. 

The  pipe  line  was  reconstructed  along  these  lines  and 
we  believe  that  under  the  circumstances  a  reasonably 
long  life  will  obtain.  The  Burbank  Co.  has  constructed 
several  miles  of  continuous  wood-stave  pipe  in  the  last 
six  months,  and  this  con.«truction  has  been  followed 
throughout. 

In  another  instance  on  the  Burbank  project,  an  in- 
verted siphon  1200  ft.  long  and  made  of  14-in.  machine- 
banded  pipe,  heavily  coated  with  tar,  had  been  con- 
structed five  years  ago  and  buried  under  2  ft.  of  earth. 
It  was  found  to  be  in  exceptionally  good  condition.  We 
credit  this  result  to  the  heavy  protective  coating  and  con- 
firm the  conclusions  reached  by  Mr.  Tiffany. 

The  Burbank  Co.  is  in.stalling  several  miles  of  ma- 
chine-banded pipe  for  distribution  purposes,  and  in  doing 
so,  departs  from  its  practice  with  the  larger  size  con- 
tinuous staves  pipes,  by  first  providing  a  heavy  coating 
of  asphalt,  about  %  in.  thick,  and  then  burying  the 
pipe  fully  18  in.  below  the  ground  surface.  The  object 
is  to  place  the  pipe  lines  below  the  frost  line  so  that  they 
may  be  kept  full  of  water,  not  only  during  the  irrigation 
season,  but  during  all  other  times  as  well,  thus  prevent- 
ing access  of  air  to  the  interior  of  the  pipes  and  reiving 
upon  the  preservative  coating  to  prevent  decay  from  th& 
exterior. 

It  is  apparent,  therefore,  that  the  general  results  of 
our  observations  coincide  identically  with  those  of  Mr. 
Tiffany  and  we  differ  only  in  the  methods  employed  in 
overcoming  the  difficulties  for  the  continuous  stave  con- 
struction. 

Elbekt  M.  Chaxdlek. 

Burbank,  Wa.sh.,  Feb.  13,  1913. 


Sir — The  article  by  R.  R.  Tiffany  in  your  issue  of  Feb. 
6,  1913,  giving  experiences  with  wood-stave  pipe  leads 
me  to  contribute  notes  on  a  similar  experience. 

In  1903  a  14-in.  wire-wound  stave  pipe  was  laid  by 
the  city  of  Tacoma  along  tide-land  streets  which  had 
been  filled  by  dredging  sand  from  the  adjacent  water- 
ways. The  pipe  was  constructed  of  ll^-in.  fir  staves, 
with   i"iT-in.  bauds  spaced  in  winding  approximately  1^^ 
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in.  c.  to  c.  and  was  under  a  pressure  of  106  lb.  per  sq.in. 
This  pipe  was  in  a  sawmill  district  and  connected  with  a 
large  number  of  hydrants  which  were  used  a  great  deal 
for  s]jrinkling  and  frequently  for  fire  .service. 

Frequent  repairs  were  necessary  on  account  of  leak- 
age through  open  seams  and  usually  cut  bands  were 
found.  The  open  seams  were  attributed  to  the  care- 
less use  of  hydrants,  causing  water  hammer,  thereby  in- 
creasing the  already  high  pressure.  The  consequent 
leakage  churned  up  the  sand  backfill,  cutting  the  bands 
and  so  aggravating  the  trouble.  This  pipe  was  replaced 
in  I'JIO  with  a  cast-iron  main. 

During  the  summer  of  1912  a  section  of  .31-ii!.  stave 
pipe,  laid  in  1899,  was  replaced.  The  pipe  was  uncoated. 
It  was  laid  in  a  light,  sandy  loam  and  covered  two  feet 
above  the  toj)  with  the  same  character  of  soil.  At  this 
point  the  pressure  was  W  lb.  per  sq.in.  Fir  staves,  1%- 
in.  thick  were  used  with  coated  iron  bands  and  shoes. 

The  staves  were  found  to  be  water-soaked  and  in  fair 
condition  on  the  inside.  On  the  outside,  the  bottom 
staves  were  good  but  a  small  amount  of  rot  showed  along 
the  sides  above  the  spring  line  of  the  pipe,  with  exces- 
sive rot  along  the  top  staves. 

The  accompanying,  view  shows  sections  of  staves  from 
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Wood  Stave  Pipe  aftek  Vhe  at  TACoitA.  Wash. 

this  pipe.  The  two  right-hand  sections  show  the  con- 
dition of  the  inside  and  outside  of  staves  at  the  bottom 
of  the  pipe.  The  other  sections  are  the  outside  of  staves 
from  the  upper  part  of  the  ])ipe.  The  coins  are  25  and 
50c.  pieces  and  the  scale  is  6  in.  long.  The  metal  tongues 
are  shown  on  two  sections. 

The  right-hand  section  shows  a]iproxiinatcly  fV  in. 
of  .soft  wood  on  the  inside,  a  ])()rti(in  of  wiucli  lias  Ijcon 
scraped  away  to  sound  wood.  This  surface  appeared  to 
be  in  excellent  condition  when  first  taken  out,  Ijut  it 
rapidly  dried  and  checked.  This  was  the  general  condi- 
tion on  the  inside  of  pipe,  at  all  points. 

Along  the  top  of  jjipe  there  was  not  over  one-half  inch 
of  sound  wood,  that  part  between  hands  not  having  suf- 
ficient cohesion  to  .stay  on  the  staves  while  being  removed. 
The  coins  are  resting  on  the  ridge  of  wood  under  the 
bands. 

In  replacing  this  pipe  most  of  the  original  coated 
hand.s  were  used  again  and  all  of  tli('  niallcablc-iron 
shoes. 

Another  section  of  this  pipe,  where  uncovcrcil  a  few 
blocks  away  in  a  clay  soil  and  five  feet  back  of  baiklill, 
wa.s  in  perfect  condition  on  the  outside. 

Corroborating  the  experience  of  Mr.  Tiffany,  the  dry- 
ing out  of  our  backfill  during  the  s\immer  heat  with  the 
ahsoriition  of  the  surface  moisture  from  the  staves  was 
the  cau.sc  of  our  trouble. 

Mr.  Arthur  L.  Adams  in  Vol.  LVfll.  Trans.  Am.  Soc. 
C.  E.,  states  several  of  the  imi)ortant  points  of  his  exper- 


ience on  the  Astoria  Water-Works,  three  of  which  a,srree 
with  general  conditions  here  on  uncoated  pipe  as  follows: 

Where  buried,  its  durability  has  depended  upon  the  soil 
conditions  and   the   depth   of  backfill. 

When  the  depth  of  backfill  has  exceeded  two  feet  above 
the  pipe,  and  the  material  has  been  free  from  vegetable  mat- 
ter, and  has  been  of  a  fine  and  impervious  character,  much 
less   deterioration    has    taken   place. 

Wherever  the  staves  have  been  in  contact  with  loamy 
earth  or  earth  containing  vegretable  matter,  or  wherever 
they  have  been  covered  with  porous  material,  or  to  a  deptll 
of  less  than  2  ft.,  rapid  decay  has  resulted. 

The  replacing  of  the  above  noted  pipes  came  under 
the  direction  of  W.  B.  Short  of  the  Tacoma  Water  De- 
partment who  has  the  .sections  shown  in  his  museum. 

F.   H.   CUSHMAK, 

Assistant  Engineer. 
Tacoma,  Wash.,  Mar.  3,  1913. 


The  Status  of  the  Engineer 

Sir — I  was  surprised  to  read  the  arguments  of  Mr.  C. 
S.  Burnett  in  Exgineering  Xews  of  Mar,  13.  Does 
not  Mr.  Burnett  know  that  such  arguments  as  "let  the 
employer  judge,"  "the  better  man  will  climb  to  the  top 
of  the  ladder,"  etc.,  are  old  and  stale?  They  were  and 
are  used  against  union  laborers  all  over  the  world.  Yet 
the  facts  show  that  wherever  a  union  of  laborers  does 
not  exist  the  wages  are  brought  down  by  the  employer 
to  the  starvation  rate. 

How  many  of  the  so  called  experts  do  we  find  at  the 
top  of  the  ladder  of  a  municipal  staff  of  a  big  city  like 
Xew  York,  Philadelphia  and  Chicago?  How  many  ex- 
perts do  we  find  in  the  big  bridge  or  railroad  companies 
which  employ  hundreds  of  engineers?  We  find  very  few, 
and  most  of  those  few  climbed  to  the  top  of  the  ladder 
through  political  or  some  other  hacking,  while  the  rest 
of  the  hundreds  are  toiling  in  tiie  offices  or  fields  like 
drudges,  and  very  often  for  salaries  less  than  the  organ- 
ized laborer  gets. 

I  suggest  that  engineers  should  delve  a  little  not  only 
into  the  engineering  sciences,  but  also  into  political  econ- 
omy, history,  sociology  and  nio(lcrii  philo.^opby ;  then 
they  will   lie  able  to  work  mil   their  smI\  at  imi. 

S.  11e.swu;1v. 

Barge  Canal.    .\ .   Y.   Stide,   Mar.    17.   1913. 


Leeislation  to  Restrict  the  Practice 
of  Engineering 

Sir — The  writer  would  like  to  add  Ins  mite  to  the 
present  discussion  on  "The  Status  of  tlie  Engineer." 

Analogies  drawn  between  engineering  and  the  older 
])rofcssions,  such  as  medicine,  law  and  theology,  fiil  lie- 
cau.se  of  one  critical  point  not  einpliasized  by  those  who 
have  heretofore  discussed  the  question. 

In  all  these  older  professions  no  false  hopes  are  held 
out,  to  the  youth  who  ])rop(ises  to  enter  them,  of  large 
ine.iuies  and  ultimate  allhience.  Statistics  liav(!  been 
|iublished  and  novels  have  been  written  to  acquaint  i)eo- 
]ile  with  the  fact  that  the  young  lawyer,  or  jdiysieiaii, 
or  clergyman,  has  an  exceedingly  small  income,  on  Iho 
average,  and  a  dismal  old  age  to  look  forward  to  unless 
Danu-  P'ortune  is  good  to  him. 

These  young  fellows,  having  taken  up  Iheir  <hi)seri 
jirofessions  with  no  false  hopes,  realize'  that  only  a  very 
small  pro|)oriion  gain  more  than  a  fair  living  and  that 
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\('rv  inniiy  never  iu:ik(>  a   liviiifr,  liciiip;  (lepomleiit    ii|hiii 
rrieiiils  iind  i-elali\e<  I'lir  iniiiiy  years. 

In  ll)(»7,  Mr.  Onward  Hate.s  in  liis  Presidential  Ad- 
dres.s  before  tiie  Anieriean  Society  of  Civil  I'^nfiineurs, 
]iresented  a  study  of  occupations  of  the  active;  ini'tnhers 
of  the  sneiely  and  sliowed  lliid  nmi'e  than  t  liree-fi)urt  lis 
of  thcni  wei'c  de|ieiiilent  u|ion  salaries  I'ui'  eoinpensat  ion 
and  less  than  one-fourth  received  fees  as  compensation. 
He  neglected  to  take  into  consideration  that  every  nieni- 
Iht  of  the  society,  in  whatever  grade,  styles  liiniself  an 
''engineer"  and  therefore  the  study  shouhl  have  included 
Associate  Members  and  Junior  Meniliers.  The  percen- 
tages would  have  been  decidedly  altered  by  such  a  study. 
Less  than  ]oy,  of  the  men  who  style  themselves  engi- 
neers are  in  private  practice. 

On  the  other  hand,  less  than  lO'/j  of  tlie  young  fel- 
lows who  enter  engineering  schools  understand  that  the 
engineer  is  a  "hired  man,"  connected  throughout  his  life 
with  seasonal  labor.  A  few  secure  positions  where  they 
may  become  permanent  fixtures.  A  few  meet  with  suc- 
cess. The  percentage  is  perhaps  about  that  of  every 
business  in  the  world. 

There  is  much  to  be  regretted  in  the  fact  that  con- 
ditions of  pay  and  employment  in  engineering  work  are 
not  better;  but  this  is  not  the  most  serious  trouble.  That 
lies  in  the  fact  that  the  students  entering  engineering 
schools  do  not  know  as  much  about  the  possibilities  of 
engineering  and  the  probability  of  success,  as  do  the 
freshmen  in  the  law  or  medical  or  theological  schools 
about  the  professions  they  have  chosen.  Highly  colored 
advertisements  of  certain  schools  and  the  standing  ad- 
vertisements of  numerous  corporations  employing  large 
numbers  of  very  low^-paid  draftsmen,  deceive  parents 
and  youths  alike.  Even  many  school  teachers  are  de- 
ceived. The  general  impression  in  all  quarters  is  that 
engineering  is  a  remarkably  high-paid  vocation. 

Let  the  truth  be  known,  and  discussions  of  ethics  will 
stop.  Men  who  have  been  led  to  take  up  the  study  of  en- 
gineering through  a  misunderstanding  of  the  work  will 
avoid  it  and  the  men  who  do  go  into  the  work  will  have 
a  sincere  liking  for  it  and  have  less  of  the  commercial 
spirit,  which  is  really  what  interferes  with  a  decent  atti- 
tude   of  one  competing  engineer  towards  another. 

The  writer  is  opposed  to  legislation  restricting  engi- 
neering practice.  He  has  always  been  opposed  to  it ;  but 
at  the  present  time  he  finds  himself  in  the  position  of  ad- 
vocating the  passage  of  a  license  law  for  structural  engi- 
neers in  the  state  of  Illinois. 

In  1897  the  architects  of  the  state  had  a  license  law 
passed  to  make  a  profession  of  architecture.  All  archi- 
tects then  practicing  in  the  state  who  had  been  in  prac- 
tice for  three  years  preceding  the  date  of  the  passage 
of  the  act,  were  given  licenses  without  .examination.  A 
few  structural  engineers  of  standing  were  also  granted 
licenses  in  the  same  manner.  The  law  was  passed  osten- 
sibly to  protect  architects  in  their  practice  against  ignor- 
ant contractors  and  builders  and  provide  the  public  with 
safe  buildings,  from  a  structural  and  sanitary  standpoint. 

At  first  the  examination  papers  were  so  marked  that  a 
number  of  engineers  were  able  to  pass;  but  lately,  while 
the  character  of  the  examinations  given  has  not  altered, 
(and  in  all  candor  we  must  admit  they  are  very  fair),  the 
methods  of  marking  and  the  weights  given  to  each  sub- 
ject have  changed  so  that  it  is  well  nigh  impossible  for 
engineers  not  accustomed  to  artistic  architectural  draft- 


ing, to  i)ass  the  (i.vamination.  Tlnis  the  act  haw  now  be- 
come a  law  to  ])rotect  the  architects  against  the  com- 
j)etitioii  of  engineers;  and  the  work  of  the  Hoard  of 
Examining  Architects,  iind  the  decisions  of  the  legal 
!ul\'is<'rs  of  the  lioard,  are  against  engineers;  all  this 
despite  the  fact  thai  a  nio<lei'n  building  is  more  of  an 
engineering  than  an  architectural   proposition. 

The  writei-  is  one  who  has  felt  severely  the  elfects  of 
the  law  anil  with  others  he  has  been  attempting  to  come 
to  some  understanding  with  the  architects  so  that  own- 
ers desiring  to  erect  certain  classes  of  structures  may 
exercise  some  o|)tion  as  to  the  emi)loyment  of  either  an 
architect  or  a  structural  engineer  for  ])ropose(l  new  build- 
ings. The  larger  corporations  employ  in  their  oflice  li- 
censed architects  merely  to  comply  with  the  law  requiring 
the  seal  and  signature  of  a  licensed  architect  Some  of 
these  salaried  architects  are  competent  men,  but  some 
get  low  salaries  an  1  are  employed  merely  as  draftsmen, 
their  ability  as  designers  of  the  classes  of  structures  their 
employers  erect  being  markedly  lacking. 

So  in  Illinois  we  who  must  live  are  working  to  secure 
some  legal  rights  for  engineers  as  against  architects;  and 
a  number  who  are  on  principle,  oppo.sed  to  any  legal 
protection  for  engineers,  find  ourselves  confronted  by 
facts,  not  theories,  which  make  legal  jirotection  become 
necessary. 

The  matter  was  first  agitated  six  years  ago ;  but  the  ar- 
chitects are  very  clever  men  and  nothing  w'as  done  by 
the  committees  appointed  by  engineers.  Four  years  ago 
the  same  thing  happened  and  again  two  years  ago  the 
clever  architects  managed  to  switch  the  committee  of 
engineers  on  to  the  preparation  of  an  impossible  dream, 
the  codification  of  the  building  laws  of  the  state.  Such 
a  measure  would  be  fought  pretty  generally  for  it  adds 
to  the  cost  of  building;  and  a  building  ordinance  suit- 
able for  Chicago  cannot  be  enforced  in  a  smaller  place. 
This  year  the  Legislature  is  once  more  in  session  and 
the  engineers  are  talking  and  not  doing. 

The  architects  act  together.  Of  the  men  who  call 
themselves  engineers,  90%  are  on  salary,  yet  they  per- 
sist in  taking  prominent  part  in  discussions  and  some 
high-salaried  corporation  engineers  are  usually^  selected 
to  head  committees  and  find  themselves  unable  to  ap- 
preciate the  situation  of  men  in  private  practice.  The 
older  men  among  engineers  are  opposed  to  license  laws 
as  being  in  a  sense  degrading.  The  men  who  have  archi- 
tects' licenses  are  satisfied  with  things  as  they  are.  The 
men  on  salary  who  feel  their  positions  secure  are  ex- 
ceedingly conservative.  The  men  in  private  practice  are 
in  a  woeful  minority.  This  state  of  affairs  explains 
the  reason  why  little  has  been  done  in  the  past  to  secure 
recognition  for  the  engineer  as  a  professional  man.  It 
shows  why  a  code  of  ethics  will  be  difficult  to  adopt. 

I  have  said  that  90%  of  engineers  are  on  a  salary. 
Wlien  one  loses  a  position,  he  goes  into  private  practice 
for  a  time  pending  the  securing  of  another  position.  Few 
engineers  in  private  practice  went  into  it  of  their  own 
accord  but  rather  because  they  were  laid  off  at  a  time 
when  salaried  positions  were  hard  to  secure. 

Ninety  ])er  cent.,  it  is  safe  to  say,  of  the  men  educated 
as  engineers  knew  positively  nothing  of  conditions  of 
employment  and  pay  in  the  business  when  they  registered 
at  college  for  an  engineering  course.  Many  come  from 
the  homes  of  dissatisfied  clerks  and  mechanics  who  felt 
their  own  lives  to  have  been  failures  and  desired   for 
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their  sons  something  better.  Such  boys  studied  engi- 
neering under  the  impression  that  it  was  a  high-paying 
vocation  and  their  home  affiliations  being  with  the  class 
that  extols  the  labor  union,  we  have  now  a  strong  move- 
ment in  the  ranks  of  younger  men  to  organize  labor 
unions  among  men  employed  upon  engineering  work. 

There  is  no  real  profession  of  engineering,  at  least 
not  one  so  widespread  as  many  would  have  us  believe. 
There  are  a  number  of  men  with  good  business  minds 
educated  as  engineers  and  to  them  engineering  is  com- 
mercial and  not  professional.  Because  of  their  keen  busi- 
ness intellect."  they  are  apt  to  be  dominant  men  when  codes 
of  ethics  are  discussed  and  they  are  gent-rally,  because  of 
the  advertising  thus  obtained,  to  be  found  heading  com- 
mittees and  taking  very  prominent  places  in  the  coun- 
cils of  engineers.  Many  of  them  consist  of  the  misplaced 
laborers,  mechanics  and  clerks  who  were  led  to  study 
engineering  through  misleading  statements  that  it  is  an 
e.\c-eedingly  remunerative  occupation. 

In  the  opinion  of  the  writer,  reform  can  only  come 
by   first  teaching  every  high   school  boy  and  freshman 


in  an  engineering  school  as  much  about  the  vocation  of 
the  engineer  as  the  followers  of  other  vocations  know 
about  their  future  life  work  when  they  enter  upon  the 
study  of  it.  The  young  men  who  then  go  to  school  will 
be  well  fitted  to  make  a  i^rofession  of  the  calling.  The 
next  thing  to  do  is  to  eliminate  from  all  committees  hav- 
ing to  do  with  the  public  relations  of  engineers  all  men 
employed  on  salary.  This  will  leave  the  discussion  of 
engineering  ethics  entirely  to  the  private  practitioners. 
Divide  the  men  who  call  themselves  engineers  into  two 
distinct  classes,  commercial  engineers  who  are  on  salary 
or  are  engaged  in  manufacturing  or  contracting;  and  pro- 
fessional engineers  who  are  in  private  practice.  Until 
a  true  definition  of  an  engineer  is  obtained,  nothing  can 
be  done  to  remedy  matters  even  after  eliminatiiu:  the 
many  misplaced  youths.  More  or  less  fanciful  defini- 
tions are  given  of  engineers  but  what  is  wanted  is  a  posi- 
tive definition  of  the  kind  of  ongiucor  who  is  in  need  of 
a  good  code  of  ethics. 

Kkmost  McCrLi.oroH. 
Chicago,  Mar.  .5,  li)i;l. 


Tests  of  Large  Brick  Piers 

Crusiiing  tests  of  brick  piers  many  times  larger  than 
any  tested  previously  were  made  recently  by  the  Bureau 
of  Standards  on  the  new  5000-ton  testing  machine 
erected  in  the  Pittsburgh  laboratory  of  the  bureau.  Here- 
tofore it  has  been  known,  from  a  number  of  tests  on 
small  brick  piers  (12x12  or  12x16  in.),  that  the  com- 
pressive strength  of  brickwork  is  much  less  than  that  of 
single  brick.  But  how  far  this  conclusion  would  ap])ly  to 
larger  bodies  of  brickwork  was  not  known,  i.e.,  whetlier 
the  larger  piers  would  jjrove  to  be  weaker,  or  stronger, 
or  ju.st  as  strong  as  small  piers.  The  recent  tests  were 
made  to  give  infornuition  on  this  question. 

When  brickwork  is  subjected  to  comjircssive  load,  the 
bricks  first  break  in  bending  instead  of  in  direct  com- 
pression, and  the  result  is  to  form  long,  vertical  cracks  in 
the  ma.s.s,  pa.ssing  through  the  end  joints  of  one  course 
and  the  breaks  in  the  brick  of  the  next  course.  In  this 
tondition  the  brick  mass  is  little  more  than  an  aggrega- 
tion of  slender  vertical  columns  4  in.  square.  Further 
loading  j)roduces  a  result  which  might  be  expected :  the 
])ier  bursts  or  spalls.  This  result,  which  previously  has 
been  found  for  piers  of  small  lateral  dimensions,  is  now 
found  also  for  large  piers. 

The  crushing  strength  of  the  large  piers  tested  is  sub- 
stantially the  same  as  that  of  small  piers  (in  pounds  per 
square  inch),  and  the  manner  of  failure  is  the  same. 

The  two  ])icr8  tested  were  48x48  in.,  by  12  ft.  high. 
They  were  laid  up  directly  on  the  table  of  the  testing 
machine,  and  were  tested  at  about  one  month  (the  sec- 
ond ]iier  laid  u]t  after  the  first  one  was  tested).  One  jiier 
was  laid  in  1  :  1  •cment  mortar,  the  other  in  1 :  'i  lime 
in<»rtar.  The  former  was  tested  for  modulus  of  elasticity 
when  10  flays  old  (the  test  being  confined  to  moderate 
loading  so  that  the  strength  of  the  jiicr  would  not  be 
alTcrted)  ;  IT)  days  later,  or  at  age  31  days,  it  was  tested 
to  failure.  The  lime-mortar  f)ier  was  tested  for  modidus 
of  elasticity  ami  also  to  rui>ture  at  age  of  25  days. 

The  cement-mortar  [)icr  failed  at  a  load  corresponding 
to  29)7  lb.  per  sq.in.;  an  ordinary  small-size  pier  of  the 
same  brick  and  the  same  nu)rlar  would  he  expected  to 
dhow  a  strength  of  3000  lb.  per  sq.in.,  in  the   Bureau's 


experience.  This  means  that  the  strength  of  a  large  pier 
and  a  small  pier  is  the  same. 

The  lime-mortar  pier  failed  at  To?  lb.  per  .sq.in.  The 
same  brick  and  mortar  in  a  small-sized  ]>ier  would  be  ex- 
pected to  fail  at  900  lb.  ]>er  sq.in.,  in  the  Bureau's  ex- 
perience. 

The  three  views  herewith  show  stages  of  the  testing. 
Fig.  1  is  the  cement-mortar  pier  as  laid  up  on  the  table 
of  the  machine  and  under  test  for  modulus  of  elasticity. 
Fig.  2  shows  this  pier  after  failure.  Fig.  3  shows  the 
lime-mortar  pier  after  failure.    The  more  extensive  split- 
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Fig.  2.  Brick  Laid  ix  C'EirEXx  Moetab  Fk;.  o.    ISiuck  Laid  in  Limk  iloKTAi; 

The  Two  -18x48-ix.  by  12-ft.  Bkick  Pikiis  ai-ti:i!  Test 


ting  apart  apparent  in  Fig.  3  indicates  tliat  tliu  lime 
mortar  liad  much  less  bonding  action  than  the  cement 
mortar. 

The  moduli  of  elasticity  of  the  two  piors.  at  half  the 
ultimate  strength,  were:  Cement-mortar  ])ur.  1.'.  d^i.OOO 
lb.  per  sq.in. :  lime-mortar  pier,  75,000  to  KiD.iiiiii  1!..  jier 
sq.in. 

These  tests  were  reported  recently  by  J.  K.  Howard. 
Engineer-Physicist  of  the  Bureau  of  Standards,  in  a 
paper  before  the  National  Brick  Jlanufacturers'  Associa- 
tion. 

Licensing  Engineers  in  New  York 

Tlio  movement  to  require  engineers  to  pass  examina- 
tions and  receive  licenses  before  practicing  their  profes- 
sion in  New  York  State  is  again  being  pushed  in  the 
New  York  Legislature.  Readers  of  ExfjixEEHiNCi  News 
will  recall  that  a  similar  movement  in  New  York  two 
years  ago  was  defeated  in  the  Legislature  through  the 
efforts  of  prominent  engineers  who  appeared  before  the 
committees  in  charge  of  the  bill. 

The  bill  now  pending  in  the  Legislature  was  introduced 
by  Mr.  Larrimer  and  is  No.  1126  on  the  Assembly  files. 
It  is  in  general  similar  to  the  McGrath  bill,  introduced 
two  years  ago,  and  is  understood,  like  it,  to  have  been 
framed  by  and  to  have  the  backing  of  the  Technical 
League  of  America.  The  Committee  in  charge  of  the  bill 
will  give  a  liearing  upon  it  Apr.  1. 

The  pending  bill  is  by  its  terms  limited  to  the  prac- 


tice of  civil  engineering.     It  defines  civil  engineering  as 
follows : 

X  person  practices  civil  engineering:  who  holds  himself  out 
as  able  to  tlo  or  undertakes  to  do  work  such  as  a  civil  engineer 
is  called  upon  to  do  in  the  designing,  construction  and  en- 
gineering inspection  of  public  works,  which  require  engineer- 
ing experience  and  the  same  technical  knowledge  as  engi- 
neering schools  prescribe  for  graduation. 

.V  brief  summary  of  the  provisions  of  the  bill  follows: 
After  Aug.  1,  1917,  no  person  shall  practice  civil  Ciigi- 
iieering  as  above  defined  in  New  York  unless  registered 
or  licensed.  The  administration  of  the  law  is  placed 
under  the  Board  of  Regents  of  the  University  of  the 
.State  of  New  York.  That  body  is  to  appoint  a  state 
board  of  engineering  examiners,  which  shall  register 
those  qualified  and  shall  hold  examinations  for  the  issut> 
of  licenses.  To  be  either  registered  or  admitted  to  ex- 
amination, an  engineer  must  pay  a  fee  of  $25.  In  order 
to  take  the  examination,  candidates  must  have  graduated 
from  an  engineering  course  in  an  engineering  schooi  or 
correspondence  school  approved  b}-  the  Regents.  If  a 
correspondence-school  certificate  is  offered,  candidates 
must  also  have  had  at  least  three  years'  experience  in  en- 
gineering work.  In  place  of  training  in  an  engineering 
school,  five  years  or  more  in  practice  may  be  accepted. 
The  act  provides  means  for  revoking  licenses  of  engi- 
neers who  arc  guilty  of  any  fraud  or  deceit. 

The  following  persons  may  receive  licenses  without  ex- 
amination and  for  a  $10  fee,  by  making  application 
therefor  before  Aug.  1,  1917:  Anyone  actually  engaged 
for  three  years  in  the  practice  of  civil  engineering;  any 
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graduate  from  a  four-year  course  in  a  reputable  engi- 
neering school;  any  person  who  shall  have  been  engaged 
in  supervising,  inspecting,  designing  or  constructing  pub- 
lic works  of  engineering  character  for  three  years  or  more. 
Engineer  officers  of  the  United  States  Army  or  Xa^7  may 
practice  their  profession  without  license  and  without 
fees. 

The  bill  is  in  the  hands  of  the  Assembly  committee  on 
public  education,  the  members  of  which  are  Messrs.  Mc- 
Kee,  of  Richmond,  Wilmott  of  Kings,  Larrimer  of  Kings, 
McMahon  of  Bronx,  Fitzgerald  of  Erie,  Doty  of  Orange, 
Grimme  of  Rockland,  Lewis  of  Xew  York,  Hammer  of 
Bronx,  Schnirel  of  Ontario,  Edwards  of  Broome,  Webl) 
of  Putnam,  Schaap  of  Xew  York. 

The  committee  gave  a  hearing  on  the  bill  in  the  State 
Capitol  on  Mar.  17.  A  dozen  or  more  engineers  resident 
in  Albany,  Troy  and  vicinity  were  present  and  opposed 
the  bill  on  the  ground  that  the  engineering  profession 
did  not  need  or  want  such  legislation.  Mr.  Eliot,  rep- 
resenting the  Technical  League,  spoke  in  favor  of  the  bill 
and  urged  in  its  favor  that  many  eminent  engineers  who 
last  year  opposed  the  bill  were  not  present  this  year  to 
oppose  it  because  the  bill  had  been  redrawn  to  meet  the 
objections  then  made.  In  reply  it  was  said  by  those  op- 
posed that  the  engineering  profession  throughout  the 
state  had  generally  no  knowledge  that  such  a  bill  was 
pending. 

It  is  stated,  however,  that  the  committee  seemed  to  be 
prejudiced  in  favor  of  the  bill.  Engineers  desirous  of  ex- 
jiressing  their  sentiments  on  the  pending  legislation  can 
address  letters  to  any  member  of  the  committee,  or  merely 
to  the  Assembly  Committee  on  Public  Education,  Room 
236,  State  Capitol,  Albany,  X.  Y. 

Annual  Convention  of  the  American 
Railway    Engineering    Association 

The  14th  annual  convention  was  held  at  the  Congress 
Hotel,  Chicago,  Mar.  18  to  20,  and  there  was  the  usual 
display  of  sustained  interest  in  the  proceedings  which  is 
characteristic  of  the  meetings  of  this  society.  There  was 
also  a  commendable  promptitude  in  the  attendance  at  the 
hours  set  for  the  meetings  which  is  unfortunately  a  rare 
ex])erience  at  conventions  of  this  sort. 

The  address  of  the  President,  Mr.  Churchill  (X.  &  W. 
R.H.)  reviewed  some  of  the  work  and  objects  of  the  asso- 
ciation, calling  attention  specially  to  its  investigations 
regarding  concrete  and  rails.  The  reports  of  the  secre- 
tary and  the  treasurer  showed  a  membership  of  1066, 
and  a  balance  of  $10,745.  The  officers  for  1913  are  as 
follows:  President,  Edwin  F.  Wendt,  Assistant  Engi- 
neer, Pittsburgh  &  Lake  Erie  R.R. ;  Vice-Presidents,  W. 
B.  Storey,  Jr.,  Vice-President,  A.,  T.  &  S.  F.  Ry.  Sys- 
tem, and  Robert  Trimble,  Chief  Engineer  of  Mainte- 
nance of  Way,  Penn.sylvania  Lines  (Xorthwest  system)  ; 
Treasurer,  (icorge  II.  Hremner,  Engineer  of  Illinois  Dis- 
trict, ('.,  H.  &  Q.  R.R.;  Secretary,  E.  H.  Fritch,  900 
South  Michigan  Ave.,  Chicago. 

The  21  committees  all  had  reports  and  all  of  these 
were  jjresented  at  the  meeting.  They  had  been  jjublished 
in  advance,  and  no  time  was  wasted  by  reading  reports  in 
full.  The  chairman  of  each  committee  presented  an  out- 
line of  the  re|)ort,  and  all  conclusions  were  read,  so  that 
they  might  be  discussed  before  being  adojjted.     In  this 


way  the  great  majority  of  the  time  was  occupied  in  active 
discussion  of  important  matters. 

The  proceedings  were  disposed  of  in  five  long  sessions, 
The  annual  reception  was  held  the  first  evening,  and  was 
followed  by  an  illustrated  talk  on  the  Panama  Canal  by 
Mr.  McXab  (Grand  Trunk  Ry. ).  The  annual  dinner 
was  held  the  second  evening,  and  on  the  third  evening 
Prof  W.  K.  Hatt  (Purdue  University)  gave  an  illus- 
trated talk  on  tests  of  rails  rerolled  into  reinforcing  bars 
for  concrete. 

In  connection  with  the  convention  there  was  the  an- 
nual exhibit  of  railway  machinery  and  appliances,  filling 
both  the  Coliseum  and  the  adjacent  Armory  building. 
In  order  that  this  extensive  and  costly  exhibit  might 
receive  a  proper  show  of  attention,  the  meeting  was 
scheduled  for  four  days,  the  last  day  being  assigned  en- 
tirely to  visits  to  the  exhibition.  Referring  again  to  the 
reports,  we  may  note  that  most  of  them  were  comjiara- 
tively  short,  and  all  were  of  a  fjractical  and  definite 
character,  dealing  with  certain  assigned  subjects.  Three 
were  of  special  importance  in  that  they  dealt  with  mat- 
ters of  a  special  character,  vitally  related  to  the  eco- 
nomics of  railway  operation:  (1)  The  report  on  eco- 
nomics of  railway  location  discussed  questions  of  grades 
and  curvature  in  relation  to  train  tonnage  and  opera- 
tion; (2)  the  report  on  rails  presented  the  results  of  ex- 
hau.stive  and  valuable  investigations  as  to  rail  manu- 
facture and  design;  (3)  the  report  on  jarcis  and  ter- 
minals presented  graphic  systems  for  analyzing  the  train 
movements  at  passenger  terminals  and  the  train  capacity 
of  such  terminals.  We  give  below  an  outline  of  each  of 
the  reports,  and  abstracts  of  some  of  the  reports  will  be 
published  later. 

Roadway 

Vkxtilation  of  Subway  Tuxxkls — This  report  pre- 
sented a  lengthy  review  of  the  principles  of  ventilation 
and  the  methods  employed  in  ventilating  numerous  sub- 
way or  rapid-transit  tunnels  in  this  country  and  abroad. 
The  methods  may  be  clas.sed  as  follows :  ( 1 )  Exhausting 
air  at  various  points  by  fans;  (2)  forcing  a  current  of 
air  the  whole  length  of  the  line  by  fans;  (3)  so  called 
natural  ventilation,  by  means  of  openings  or  "blow- 
holes"; (4)  the  piston  action  of  trains.  Although  many 
subways  are  now  provided  with  some  system  of  venti- 
lation by  fans,  by  far  the  greater  number  still  depend 
upon  air  currents  set  up  without  special  mechanical  aid. 

RoADBKO  PiiKSSURKS — The  report  advocated  the  ap- 
pointment of  a  special  committee  (representing  the  road- 
way, ballast  and  track  committees)  to  make  experiments 
on  the  loads  transmitted  through  the  ballast  and  on  the 
bearing  power  of  roadbed  materials.  The  experiments 
would  necessitate  considerable  expenditure  of  time  and 
money.  The  committee  stated  that  the  large  number 
of  rail  failures,  together  with  the  constant  increa.sc  in 
locomotive  axle  loads  and  the  undoubteil  advent  of  the 
100-ton  car,  make  it  imperative  that  some  systematic 
study  should  be  made  of  the  roadbed  as  the  foundatioa 
for  the  track.  This  report  was  accepted  without  dis- 
cussion. 

Ballast 

The  rei>ort  recommended  that  as  to  physical  tests,  stone 
for  ballast  should  be  high  in  weight,  hardness,  toughness 
and  compressive  strength,    and    low    in    water    absorp- 
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lidii,  wear  ami  c-ciiu'iitiii^-  <|uali1ii's.  An  iiiVL'sli^falion 
mack'  liy  the  Pennsylvania  IMi.  shows  ihal  the  ti)lal  eosl 
III'  hallasting  with  stone  is  $7!tll,  ^."(Id.S  and  $.j-^()l  ])er 
mile  for  %-in.,  ll^-in.  and  2i/<;-in.  stone  respeeti\ely, 
while  the  cost  of  niaintenanee  for  four  years  is  al)out 
.$1)1. (iG,  $SLd-l  and  $82.1;}  i)er  mile  respeetively.  The 
report  also  discussed  the  methods  of  testing  the  ((iiality 
(if  ,uravel  for  ballast,  showing  the  results  obtained  IVom 
various  gi^ncls  on  different  railways.  An  api)endix  de- 
scribed (he  method  of  I'leaniug  stone  ballast  by  the  use  of 
scri'cns  on  the  lialtimorc  &  Ohio  R.K.  in  line  with  the 
suggesti(>n  of  the  Headway  Committee  (noted  above), 
this  committee  presented  an  outline  of  a  proposed  test 
to  determine  the  proper  depth  of  ballast  of  different 
kinds  to  insure  uniform  distribution  of  loads  iipon  the 
roadway;  the  cost  Is  estimated  at  $.'50(10  for  three  tests. 
The  report  was  accepted  without  discussion. 

Tiics 

In  the  report  of  11)12,  the  committee  reported  that  it 
is  not  feasible  to  lay  down  fixed  rules  for  the  size  and 
spacing  of  ties  in  relation  to  density  of  traffic,  but  this 
matter  was  then  referred  back  to  the  committee  with  in- 
structions to  consider  it  from  the  point  of  view  of  the 
.stresses  to  which  the  ties  are  subjected.  The  committee 
now  reiterates  its  position  as  to  the  impracticability  of 
tlie  idea,  due  to  the  numerous  factors  (and  the  varying 
and  indeterminate  qualities  of  these  factors)  which  af- 
fect the  stresses  in  ties.  The  report  contained  also  a 
detailed  review  of  the  various  forms  of  steel  tie-plates 
employed  on  various  railways,  and  a  continuation  of 
the  annual  information  relating  to  steel  and  concrete 
ties  actually  in  use  on  steam  and  electric  railways.  The 
iommittee  has  not  yet  any  definite  information  as  to  the 
relative  effect  of  different  designs  of  spikes  and  ties  on 
the  life  of  ties,  but  it  is  thought  that  experiments  now 
being  made  will  throw  some  light  on  the  subject.  The 
H'port  was  accepted  without  discussion. 

This  is  one  of  the  most  important  committees  and  it 
has  done  some  very  notable  and  original  work  in  investi- 
gations of  rail  section  and  rail  manufacture,  besides  pre- 
paring standard  rail  specifications  which  are  now  exten- 
sively used  by  the  railways.  The  report  this  year  was 
lirief,  but  was  accompanied  by  a  number  of  appendices 
(nearly  400  pages)  covering  the  committee's  special  in- 
vestigation work,  and  its  detailed  statistics  of  rail  fail- 
ures. The  principal  feature  of  the  report  proper  was  in 
regard  to  rail  sections.  It  stated  that  while  some  changes 
have  been  suggested,  it  is  not  yet  time  to  consider  them, 
as  the  A.  11.  A.  sections,  which  are  being  used  by  a  num- 
ber of  roads  with  good  results,  have  been  in  service  only 
two  or  three  years.  It  is  considered  probable,  however, 
that  it  may  be  found  advisable  to  add  a  little  metal  to 
the  upper  and  lower  fillets. 

The  committee  submitted  also  some  changes  in  the 
wording  of  the  specifications  for  carbon-steel  rails 
(already  adopted),  and  notes  on  the  special  investiga- 
tions which  have  been  carried  on  by  Mr.  Wickhorst,  Engi- 
neer of  Tests  for  the  committee.  As  an  indication  of  the 
importance  of  this  work  it  may  be  noted  that  in  the  past 
three  years  the  American  Railway  Association  has  ap- 
propriated $31,000  towards  the  expense.  The  report,  be- 
ing in  the  nature  of  a  rejiort  of  progress,  was  adopted 


without  disciissiiiii,  the  pro|)ose(|  changes  in  tiie  specifica- 
tions being  adoi)teil  also. 

'I'UACK 

The  most  important  matter  taken  up  by  this  com- 
mittee is  that  of  economics  in  track  Labor,  this  being  the 
commencement  of  an  exhaustive  study  of  an  important 
matter  that  has  liren  largely  neglected.  The  committee's 
work  so  far  has  bcrn  an  investigation  of  tiic  methods  of 
educating  and  securing  section  foremen.  The  report  pre- 
sented al.so  i)lans  for  main-line  turnouts,  a  revised  table 
of  functions  of  the  ten-chord  s])iral,  and  specifications  for 
such  track  material  as  tie-plates,  bolts,  common  si)ikes, 
screw  sjiikes,  spring  nut-locks  and  anti-creepers.  Tiie 
specifications  were  discussed  by  paragraphs,  and  were 
adopted,  with  a  few  amendments.  The  turnout  plans 
were  adopted  also.  In  view  of  recent  disputes  as  to  the 
proper  design  of  crossovers  in  high-speed  main  track.s,  Mr. 
Lindsay  (N.  Y.  Central  R.R.)  suggested  that  the  com- 
mittee should  take  up  the  question  of  such  crossovers, 
especially  in  regard  to  the  curve  at  the  switch  angle,  with 
switch  rails  of  different  lengths.  In  regard  to  the  com- 
mittee's investigation  of  the  question  of  economics  in 
track  labor,  Mr.  Wendt  (P.  &  L.  E.  R.R.)  pointed  out 
that  wages  repre.sent  an  increasing  proportion  of  the 
gross  earnings,  while  the  proportion  represented  by  in- 
terest and  dividends  is  on  the  decrease.  He  thought 
the  consideration  of  economic  questions  one  of  the  im- 
portant developments  in  the  work  of  the  association. 

Buildings 

The  report  consisted  mainly  of  a  revision  of  former 
detailed  information  in  regard  to  various  roof  coverings. 
There  was  also  some  information  in  regard  to  freight- 
house  floors.  While  hard  maple  is  generally  preferable, 
beech  and  birch  are  sometimes  used,  and  there  is  a  good 
field  for  the  introduction  of  gum  (especially  tupelo). 
This  last  is  somewhat  softer  than  maple,  but  it  wears 
evenly  and  does  not  splinter  much  more  than  the  former : 
there  is  a  large  supply  of  this  timber  in  the  South,  and  its 
use  for  floors  is  recommended. 

The  floor  planks  should  be  laid  diagonally,  except  that 
if  there  is  a  pronounced  amount  of  trucking  in  one  di- 
rection they  may  be  laid  parallel  to  this  direction,  but 
if  the  traffic  is  heavy,  a  runway  of  steel  plates  may  be 
built.  Concrete  has  been  used  successfully  where  the 
wear  is  not  too  severe,  and  a  concrete  subfloor  protected 
by  a  layer  of  asphalt  will  give  good  results,  while  asphalt 
blocks  seem  to  have  some  advantages.  The  report  was 
accepted  without  discussion. 

WooDEX  Bridges  axd  Trestles 

Bridge  Floors — Two  important  subjects  are  covered 
in  this  report:  (1)  Guard  rails  and  guard  timbers  on 
bridge  floors;  (2)  fire  protection  on  bridge  floors.  In 
both  eases,  the  matter  consisted  mainly  of  statements  of 
practice  on  a  number  of  individual  railways,  but  as  to  the 
former,  the  following  conclusions  were  adopted  :  (1)  It  is 
good  practice  to  use  outside  guard  timbers  on  open-floor 
bridges,  the  timbers  being  so  constructed  as  to  space  the 
ties  and  hold  them  in  place;  (2)  the  guard  timber  and 
inner  guard  rail  (when  used)  should  be  so  spaced  with 
reference  to  the  track  rail  that  a  derailed  truck  will 
strike  the  inner  guard  rail  before  striking  the  timber ; 
(4)  the  top  of  the  guard  rail  should  not  be  higher  than 
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and  not  more  than  1  in.  below  that  of  the  track  rail. 
Apparently  no  roads  extend  the  outside  timbers  beyond 
the  bridge  (with  the  notable  exception  of  the  N.  Y.,  0. 
&  W.  Ey.),  this  timber  being  considered  as  a  tie  spacer 
only  and  the  inner  guard  rail  being  relied  on  to  hold  de- 
railed trucks.  Very  few  roads  use  rerailing  devices,  al- 
though these  few  include  some  important  roads.  For 
fire  protection  of  floors  on  wooden  bridges  a  covering  of 
ballast  or  sheet  metal  is  used,  and  sometimes  both. 

The  discussion  related  particularly  to  the  inside  guard, 
and  a  recommendation  in  regard  to  the  use  and  con- 
struction of  such  rails  was  referred  back  to  the  commit- 
tee. This  discussion  showed  a  rather  surprising  amount 
of  objection  to  guard  rails,  or  rather  to  a  requirement 
for  their  general  use.  This  was  partly  on  the  score  of 
doubtful  efficiency,  although  we  should  consider  their 
efficiency  amply  proved  by  experience;  but  the  principal 
objection  seemed  to  be  the  cost  of  equipping  all  bridges 
with  these  protective  devices.  The  argument  was  made 
that  they  might  as  well  be  required  on  high  embankments 
as  at  short  bridge  openings,  but  on  the  other  hand  it 
was  sho^vn  that  the  length  is  not  a  factor,  the  more  im- 
portant consideration  being  tiie  location  of  the  structure. 

Mason  UY 

This  ':'nmmittee  presented  only  a  brief  report  of  prog- 
ress, aucoiiipanied  by  an  appendix  on  the  disintegration 
of  concrete  and  the  corrosion  of  reinforcing  metal.  To 
prevent  disintegration  by  the  effects  of  sea  water  or  water 
containing  acids  or  alkalies,  the  concrete  should  be  dense 
and  impermeable,  of  good  material  and  workman.ship, 
and  allowed  to  harden  before  being  exposed  to  the  ac- 
tion of  the  water.  The  use  of  special  preparations  is 
not  considered  necessary  in  good  concrete.  The  report 
was  accepted  without  discussion. 

SiGxs,  Fences  and  Crossings 

The  report  presented  a  large  amount  of  information 
as  to  fence  pests  of  wood,  metal  and  concrete,  and  sub- 
mitted the  conclusion  that  "concrete  posts  are  practi- 
cal, economical  and  a  suitable  sub.stitute  for  wood."  It 
presented  also  some  further  information  as  to  securing 
fence  wire  that  wdl  resist  corrosion  and  have  good  dura- 
bility, but  it  recommended  that  this  investigation  be  dis- 
continued for  the  present,  as  certain  experiments  rchitive 
to  it  have  been  abandoned. 

The  third  subject  of  the  report  was  the  const nnl ion 
of  track  in  and  acrcss  paved  streets;  this  rccommcniled 
9-in.  141-lb.  grooved  rails  01)  treated  ties  and  a  ballast 
bed  8  to  12  in.  thick,  this  to  be  laid  and  rammed  in  :i-in. 
layers.  In  the  discussion  some  changes  were  made  to 
the  specifications  for  concrete  fence  posts  and  to  those 
for  street  crossings.  As  to  the  latter,  there  was  a  rather 
general  opinion  that  the  foundation  was  not  sunicicntly 
substantial,  and  that  a  heavier  ballast  bed  or  even  a  con- 
crete base  beneath  the  ballast  might  be  necessary.  Mr. 
Campbell  (El  P.  &  S.  W.  E.R.)  said  that  he  had  found 
a  concrete  bed  a  great  improvement  in  keeping  the  track 
in  surface  and  mentioned  cases  where  this  is  required 
by  the  city  authorities. 

Signals  and  iNTEitwJCKiNo 

This  conimittoe  submitted  a  syst^.m  of  fundamental  sig- 
nal indications  and  aspects,  and  mcaoe  of  designating 
stop    signals    operated    under    automatic    block    system 


rules.  The  committee  has  considered  also  the  effect  of 
treated-wood  ties  and  metal  ties  on  track  circuits.  Its 
re])ort  states:  (1)  Each  metal  tie  must  be  effectively 
insulated  from  the  rail;  (3)  the  effect  of  creosoted  ties 
is  not  serious  and  with  alternating  current  is  negligible; 
(3)  the  effect  of  zinc-treated  ties  is  more  serious.*  As 
to  these  last  ties  it  appears  that  when  they  are  used  ex- 
tensively track  circuits  a  mile  in  length  are  rendered  in- 
operative, but  that  circuits  3000  ft.  long  may  be  operated 
successfully  even  with  50%  or  more  of  treated  ties. 
While  the  subject  of  signal  indications  and  aspects  has 
been  under  consideration  for  some  years,  this  is  the  first 
time  that  the  committee  has  been  able  to  agree  xipon  any 
one-system.  In  presenting  the  report,  Mr.  Eudd  (Penn- 
sylvania R.E.)  stated  that  these  matters,  as  given  in  the 
report,  have  been  adopted  by  the  Eailway  Signal  As- 
sociation by  a  vote  of  574  to  10.  It  was  voted  to  adopt 
them  and  to  refer  them  to  the  American  Eailway  Associa- 
tion. The  matter  relating  to  track  circuits  was  accepted 
as  information. 

Records  and  Accounts 

This  report  showed  the  necessity  of  cooperation  of  dif- 
ferent departments  of  railway  service.  It  pointed  out 
that  the  accouiiting  department  is  as  much  interested  as 
the  maintenance-of-way  department  in  the  proper  forms 
for  time  books,  distribution  sheets,  authorizations  of  e.K- 
penditures,  etc.,  as  these  forms  a-e  the  basis  of  the 
accounting  system.  Therefore,  this  association  should 
seek  the  cooperation  of  the  Eailway  Accounting  Officers* 
Association  in  the  development  of  a  set  of  such  forms. 
In  the  study  of  the  economical  management  of  store  sup- 
plies the  committee  is  already  acting  in  cooperation  with 
the  Railway  Storekeepers'  Association.  The  committee 
also  submitted  a  subdivision  of  the  account  for  "road- 
way and  track"  in  the  Interstate  Commerce  Commission 
classilication  of  operating  expenses.  This  is  desirablo 
in  order  to  analyze  the  expenses  and  secure  uniformity 
in  labor  costs.  The  subdivision  is  as  follows:  (1)  Track 
maintenance;  (3)  applying  track  materials;  (3)  cutting 
weeds  and  general  clearing;  (4)  ditching  and  bank  wid- 
ening; (5)  changing  alignment  and  grades;  (6)  flood 
damage;  (7)  bank  protection;  (8)  filling  bridges;  (9) 
other  care  of  roadway  and  track  (trackwalking,  watch-, 
ing,  etc.).     The  report  was  accei)tc(l  without  discussion,  j 

Rules   and   Ouganization 

This  committee  submitted  n  number  of  rules  or  instruc-^ 
tions  for  niaintenance-of-way  employees,  these  being  of  a 
more  specific  character  than  the  general  rules  which  they 
sui)plemcnt.  They  relate  to  such  matters  as  gage  on 
curves,  superelevation  and  easement  at  ends  of  curyes, 
switches,  frog-guard  raihs,  etc.;  also  rules  for  protect- 
ing iinsiil'e  and  obstructeil  track  ami  for  the  use  of  hand 
or  motor  cars  in  nuiintcnance  work. 

The  discussion  occupied  the  greater  part  of  one  ses- 
sir)ii,  indicating  that  rules  of  this  sort  are  considered  of 
importance  in  relation  to  maintenance  work.  The  com- 
mittee's rule  as  to  protecting  track  obstructed  by  reiiair 
work  required  stop  signals  to  be  disitlayed  "not  less  tliiui 
20  telegrai)h  jMiles"  from  the  point  of  obstruction,  hiil 
this  was  changed  to  read  "in  accordance  with  lule  !)!)  of 
the  American  Hail  way  Association,"  and  it  was  suggested 
that    in    automatic    l)lock-signnl    territory    the    forenum 
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slioiild  see  that  tlie  signals  governing  Ihc  siTtimi  to  he 
obstructed  are  iu  the  "stoj)"  position,  so  that  trains  will 
cnlcr  the  section  under  control.  A  la-vv  rule  was  ado))ted 
mlling  attention  to  the  ini2)ortance  of  the  uniformity 
of  gage,  but  the  inik'  for  widening  gage  on  curves  was 
adopted  without  dispute.  This  provides  for  a  widening 
of  Vs"'^-  for  each  '2°  over  S°,  with  a  niaxinuini  widening 
of  'J-.t-iu.  and  a  niaxinuini  gage  (including  wear)  of  4  ft. 
9I/0  in.  At  frogs  on  the  inside  of  curves  (which  .should 
be  avoided  where  ])ossible)  the  gage  should  be  standard. 
Mr.  Wcndt  ( 1'.  &  L.  E.  U.K.)  suggested  that  the  commit- 
tee should  now  undertake  the  study  of  the  princi])ies  of 
organ  i/.at  ion  of  the  mainteiiauce-of-way  department, 
Avhich  is  an  important  siil)ject  needing  more  attention 
than  has  hitherto  been  gi\eii  to  it. 

Watei!  Seuvick 
Deep-Well  Pumps — The  report  proper  dealt  with 
deep-well  i)uniping  apparatus,  including  reciprocating  or 
plunger  puni])s,  vertical-shaft  centrifugal  and  propeller 
pumps,  air-lifts  and  air-displacement  pumps.  In  this 
last  system,  the  air  acts  as  a  piston  upon  the  surface  of 
the  water  in  a  di.scharge  chamber,  depressing  it  and 
forcing  it  out  through  a  pipe.  It  is  shown  that  each  has 
its  field,  but  that  the  first  named  type  is  not  adapted 
for  operating  scattered  wells  unless  electric  power  is  avail- 
able ;  the  efficiency  may  be  increased  by  using  double- 
acting  and  uou-pulsatiug  pumps.  The  vertical-shaft 
pumps  are  particularly  adapted  for  handling  water 
which  contains  a  considerable  amount  of  sand ;  the  prac- 
tical length  of  shaft  does  not  usually  exceed  300  ft.  The 
air-lift  is  of  low  efficiency,  but  it  can  rai.se  a  larger 
amount  of  water  from  a  small  hole  than  any  other  form 
of  apparatus ;  it  can  operate  wells  having  sandy  water. 
or  those  which  are  too  small  or  too  crooked  for  any  other 
method.  The  air-lift,  however,  will  not  convey  water  hor- 
izontally, so  that  if  the  wells  are  at  any  distance  from 
the  tank  a  second  pump  is  necessary,  but  this  objection 
does  not  apply  to  the  air-displacement  pump.  The  report 
was  supplemented  by  a  paper  on  "Track  Tanks"  by  G.  W. 
Vaughan,  N.  Y.  Central  E.R.  It  was  submitted  as  infor- 
mation, no  conclusions  being  presented,  and  was  accepted 
without  discussion. 

Yards  and  Terminals 
Operating  Capacity  of  Passenger  Terminals — 
This  report  was  of  exceptional  interest  in  (dealing  with 
the  novel  and  important  subject  of  the  analysis  of  the 
operating  capacity  of  passenger  terminals.  This  analysis 
is  made  by  the  aid  of  diagrams  or  charts  showing  the 
train  movements  throughout  the  day,  and  showing  at 
what  times  each  platform  track  and  approach  track  is 
occupied  and  clear,  thus  facilitating  a  study  of  changes 
for  increasing  the  capacity.  One  of  these  chart  systems 
has  been  worked  out  on  the  Belgian  State  Railways,  and 
another  on  the  Pennsylvania  R.R.,  while  the  committee 
submitted  a  modified  system.  Sketch  plans  of  terminals 
were  given,  with  information  as  to  the  traffic  and  the 
facilities  for  handling  passengers,  baggage,  express  and 
mail.  Another  important  subject  included  in  the  report 
was  that  of  the  mechanical  handling  of  freight,  this  being 
supplementary  to  former  reports.  It  included  the  tel- 
ferage  system,  electric  trucks,  overhead  traveling  cranes 
with  revolving  horizontal  booms  under  the  trolleys,  ele- 
vating and  stacking  conveyors,  and  freight-handling 
equipment  for  docks  and  steamship  terminals. 


The  conimiltce's  reconimeiidalion  as  to  limiting  the 
curvature  through  switches  on  tiie  ajjproach  or  throat 
tracks  of  a  jmsseiiger  station  to  that  of  a  No.  8  slij) 
switch  o'l  tangent  bi-oiiglil  some  protest  from  engineers 
who  are  using  No.  C  and  .No.  7  slip  switches,  but  on  the 
other  hand  .some  thought  the  ])rinciple  desirable,  although 
it  may  not  be  possible  to  follow  it  in  every  case.  One 
road  has  found  it  neces.sary  to  call  the  attention  of  its 
motive-])ower  department  to  the  derailinent  of  engines  on 
No.  7  turnouts  which  they  w^^re  su|)|)osed  to  pa.ss  safely. 
This  led  to  certain  changes  in  the  engines.  For  storage 
and  loading  tracks  a  minimum  curvature  of  6°  was 
recommended,  to  avoid  trouble  in  coupling  cars.  In  two 
cases  the  committee  recommended  certain  features  as 
being  "safe"  but  this  word  was  eliminated,  «s  it  implied 
that  any  departure  from  the  recommendation  might  be 
unsafe.  In  fact  the  sugge.stion  was  plainly  made  that 
there  is  too  much  talk  of  "safety  first,"  since  railways 
are  built  to  handle  business,  and  safety  is  only  one  of 
many  factors  in  their  efficient  and  economical  operation. 
The  report  included  some  additional  information  in  re- 
gard to  hump  or  gravity  switching  yards,  and  its  recom- 
mendations as  to  such  yards  were  a])proved. 

Iron  and  Sthkl  S'l'urc'iTRES 

Inspection — The  committee  submitted  rules  for  the 
instruction  of  inspectors  in  mill,  shop  and  field;  while  a 
minority  report  suggested  that  railways  cooperate  in  es- 
tablishing an  inspection  organization  which  would  repre- 
sent the  railways  in  general.  The  idea  was  that  this 
would  be  more  satisfactory  than  to  have  the  work  done 
by  individual  railways  or  by  private  inspection  bureaus, 
and  it  was  suggested  also  that  the  rules  submitted  in 
the  majority  report  would  not  ajiply  to  bureau  inspection, 
which  represents  more  tonnage  than  railway  inspection. 
A  progress  report  was  made  in  regard  to  tests  of  built-up 
columns,  which  tests  are  to  be  made  this  year.  The  rules 
were  read  and  discussed  and  were  adopted  with  some  few 
amendments.  Mr.  Lindsay  (X.  Y.  Central  ll.lt.) 
thought  they  should  include  iiisti-ueticjus  as  to  care  in 
loading,  unloading  and  storing  the  material,  and  as  to 
looking  for  and  rectifying  members  damaged  in  unload- 
ing or  erecting.  No  reference  was  made  to  the  minority 
report  or  to  the  relative  merits  of  inspection  by  railway 
engineering  departments  and  by  private  bureaus. 

EcoNOMus  OF  Railway  Location 
This  was  probably  the  most  important  of  all  the  re- 
ports, dealing  with  matters  which  vitally  affect  the  effi- 
ciency and  economy  of  operation.  One  subject  dealt  with 
was  the  analysis  of  maiutenance-of-way  accounts  in  the 
general  operating  accounts.  It  was  pointed  out  that  while 
the  majority  of  problems  relative  to  this  subject  deal  with 
main  tracks,  occasional  problems  introduce  the  consider- 
ation of  side  tracks,  and  it  is  therefore  necessary  to  sepa- 
rate certain  of  the  operating  accounts  for  main-track 
co.st  and  side-track  co.«t.  The  committee  presented  an 
analysis  of  these  accounts,  with  a  formula  for  determin- 
ing the  annual  charge  per  mile  of  main  track  for  any 
account  which  embraces  both  main  and  side  tracks.  The 
report  discus.sed  also  the  relative  damage  to  track  hy  the 
locomotive  and  its  train ;  figures  from  about  50  railways 
showed  that  the  passenger  locomotive  does  as  much  dam- 
age as  the  cars  of  its  train,  while  the  freight  locomotive 
does  about  one-third  as  much  damage  as  its  cars.  One 
of  the  conclusions  presented  was  to  the  effect  that  one 
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ton  of  passenger  train  does  more  damage  to  track  than 
one  ton  of  freight  train,  and  that  the  locomotive  creates 
more  disturbance  than  an  equal  weight  of  cars  and  con- 
tents. These  conclusions  were  referred  back  to  the  com- 
mittee, as  they  were  admittedly  only  estimated  and  ob- 
jection was  made  that  as  the  increased  damage  due  to 
passenger  trains  is  on  account  of  their  speed,  the  run- 
ning of  high-speed  freight  trains  would  tend  to  lessen  the 
difference. 

Appended  to  the  report  was  a  paper  on  an  extensive 
series  of  djTiamometer  te.sts  made  by  the  B.  &  0.  K.K., 
and  their  relation  to  tonnage  rating  and  train  resistance. 
The  committee  submitted  a  scheme  of  varying  grade  com- 
pensation for  curvature  to  meet  different  conditions. 
Also  a  statement  that  there  is  no  absolute  value  for  train 
resistance,  and  that  for  practical  purposes  freight-train 
resistance  can  be  considered  constant  between  7  and  35 
m.p.h.  These  were  adopted,  but  some  of  the  conclusions 
relating  to  formulas  for  tonnage  rating  were  referred 
back  to  the  committee  for  further  consideration. 

The  discussion  on  this  report  occupied  nearly  an  entire 
session.  Mr.  Sullivan  (Can.  Pac.  Ry.)  pointed  out  the 
value  of  the  committee's  work  in  analyzing  operating 
conditions  and  costs  in  relation  to  physical  conditions, 
and  he  considered  that  there  should  be  greater  coopera- 
tion between  the  engineering  and  operating  departments 
in  order  to  secure  higher  efficiency  of  operation.  Mr. 
Tratman  (Exgixeekixg  Xews)  thought  the  great  im- 
portance of  the  report  was  in  showing  the  advantages  and 
actual  economies  which  may  be  effected  by  introducing 
scientific  refinements  in  location  and  maintenance.  These 
are  limited  somewhat  by  the  effects  of  weather,  traffic 
and  track  labor  in  disturbing  the  actual  grades,  and  he 
suggested  that  while  the  varying  scale  of  compensation 
recommended  by  the  committee  is  valuable  as  an  ideal  to 
be  aimed  at,  it  may  be  questioned  whether  these  actual 
compensated  grades  would  remain'  undisturbed  for  any 
long  period  of  time  under  present  conditions  of  track, 
traffic  and  maintenance  work. 

Wood  Pkesehvation 

The  connnittee  reported  that  the  use  of  water-gas  creo- 
sote is  limited  but  increasing,  and  that  there  is  a  grow- 
ing sentiment  in  favor  of  mi.xing  this  with  coal-tar  creo- 
sote. The  principal  objection  to  the  former  seems  to  have 
been  its  unauthorized  use  as  an  adulterant  of  the  latter, 
but  its  use  is  now  increasing  in  legitimate  or  authorized 
mi.\tures.  The  report  was  accepted  without  discussion. 
Electhicity 

ELECTHOLYsiti — The  i)rincipal  part  of  tlic  report  of 
this  committee  dealt  witli  the  conditions  of  electrolysis 
and  the  means  for  its  prevention.  It  included  reference 
to  investigations  made  and  measures  adopted  for  the 
Brooklyn  Bridge,  the  lirooklyii  and  Chicago  street  rail- 
ways, the  (iraiid  Central  and  the  Pennsylvania  terminal 
in  Xew  York,  the  liergen  tunnels  of  the  I).,  L.  &  W.  ]{.R. 
and  ?'rie  U.  K.,  and  the  Baltimore  terminal  of  the  B.  & 
O.  H.l{.  This  report  was  accomitanicd  i)y  an  extensive 
bibliography.  It  was  accepted  as  information,  without 
dis(russion,  after  a  brief  explanation  of  its  purport  by  the 
chairman  of  the  committee,  Mr.  Kittredge  (X.  Y.  Cen- 
tral R.H.). 

Co.VHEI!V.\Tlf)\    OK    X.VTIIIAI,    T{e.SOCII(  ES 

The  main  feature  of  this  report  was  its  jireHentaf ion 
of  the  work  being  done  by  the  Canadian  authorities  for 


the  protection  and  conservation  and  proper  utilization  of 
the  timber,  coal,  peat,  natural  gas  and  oil  resources.  It 
is  thought  that  large  quantities  of  petroleum  may  be  dis- 
covered in  Alberta,  which  would  be  of  great  importance 
for  the  oil-burning  locomotives  on  the  coast  lines  of  the 
Canadian  Pacific  Ry.  and  the  Canadian  oil-burning  coast- 
ing steamers,  all  of  which  now  iise  California  oil.  A 
rather  surprising  reactionary  opinion  in  opposition  to 
the  modern  principle  of  conservation  was  voiced  by  Mr. 
Downs  (111.  Ceu.  R.E.),  but  was  answered  very  emphati- 
cally by  Prof.  Williams  (Cornell  College,  Iowa),  and 
others  who  showed  the  reckless  waste  and  destruction  of 
natural  resources  (instancing  the  increasing  consumption 
and  decreasing  production  of  oil),  and  the  responsibility 
of  the  railways  in  various  directions.  It  was  suggested 
that  engineers  and  engineering  associations  certainly 
should  lend  their  aid  to  a  movement  for  the  protection 
and  proper  use  of  the  natural  resources.  This  view  was 
held  almost  unanimously,  and  the  report  was  accepted 
and  approved  by  a  large  vote. 

UxiFOKJi  Genekal  Conteact  FoiiMS 
This  special  committee  presented  the  completed  form 
of  its  construction  contract,  and  asked  to  be  discharged 
as  it  has  now  finished  its  work.  The  draft  form  has 
been  submitted  to  all  railways  represented  in  the  Associ- 
ation ;  of  70  replies,  35  approved  it,  35  made  some  criti- 
cisms (generally  as  to  wording  or  minor  matters),  6 
preferred  their  own  forms,  3  did  not  criticize,  and  only 
one  thought  it  impracticable  to  draw  a  uniform  contract 
form.  The  contract  was  read  in  full  and  adopted,  with 
a  few  amendments.  It  contains  the  usual  clause  giving 
to  the  engineer  the  power  of  deciding  all  questions  and 
controversies  which  may  ari.se  between  the  company  and 
the  contractor,  and  this  led  to  some  discussion.  As  to 
the  method  of  settling  such  di.'^putes  by  arbitration,  as 
has  been  suggested  recently,  Mr.  McDonald  (X.,  C.  & 
St.  L.  R.R. )  thought  they  could  be  settled  in  court 
quicker  and  at  no  greater  expense.  It  was  exphained. 
however,  that  the  committee  was  of  opinion  that  the  en- 
gineer should  have  this  power  while  the  work  is  under 
construction,  but  of  course  any  case  can  be  submitted  to 
arljitration  or  to  court  action  afterwards. 

GuAnixo  OF  LrMHEii 
One  of  the  objects  of  this  committee  has  been  to  se- 
i-ure  the  adoption  of  the  rules  drawn  up  jointly  by  the 
committee  and  the  lumber  associations.  It  rcjjorted  that 
the  Am.  Ry.  Eng.  Association's  rules  for  maintenance-of- 
way  lumi)er  for  yellow  pine,  hardwoods  and  Douglas  fir 
have  been  adopted  by  the  respective  lumber  associations, 
but  that  those  for  white  pine  have  not  been  accepted.  It 
presented  grading  rules  for  cypress.  The  report  was  ac- 
ce])tc(l  without  discussion. 

A  Drrnllril  Milk  Trnin  on  thi-  .Ni-w  York  Ci'iitnil  *  Hudmm 
Ulver  n.n..  lu-ar  Spuytcn  Duyvll.  .somo  i-lKht  miles  north  of 
thu  Grand  Central  Station,  tied  up  all  trafflc  on  the  main  line 
of  the  railway  to  and  from  the  Grand  Central  Terminal  on 
Mar.  H.  The  accident  occurred  about  8  p.m.,  when  a  Bouth- 
liound  milk  train,  approaching  the  city  at  n  20-mlle  role, 
was  derailed  and  the  carB  piled  up  across  all  four  track*. 
Although  composed  chlerty  of  milk  cars  the  train  Is  reporttd 
to  have  had  a  steel  coal  car  near  the  middle,  the  hopper  OK 
which  Is  supposed  to  have  come  loose  and  caUKht  on  the  third 
rail,  which  carries  the  current  for  the  electric  Incomollvei. 
The  third  rail  was  torn  up  for  some  500  ft.,  which  necessi- 
tated the  electric  power  lieInK  shut  off  for  a  conslderoble 
time.  It  was  nearly  two  hours  lii'fore  the  tracks  were  sufll- 
clcntly  cleared   to  permit  a.  resumption  of  trainc. 
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An  lOxploxlon  of  SltroKl.vi-iTln  destroyed  orie  of  the  fac- 
tories of  the  Burton  Towder  Co.,  at  New  Castle,  I'eiin.,  on 
Mar.  17.  The  explosion  was  caused  by  Are  and  the  50  men 
employed  at  the  works  had  time  to  escape  before  the  ex- 
plosion  occurred. 

V  Henr  C'f>lllHlan  between  two  freight  trains  on  the  Union 
racltlo  R.R.,  near  Hearndon,  Neb.,  on  Mar.  14,  caused  the 
deaths  of  five  trainmen.  A  blizzard  was  ra^inK  throughout 
the   state    at   the   time. 

.Vudther  lierinnu  Zeppelin  DlrlKHile  llnlloou  was  wrecked 
by  a  windstorm  on  Mar.  20.  The  airship  was  known  as  "Sub- 
stitute Z  1."  After  beating  against  a  50-mlle  gale  for  an 
hour  and  a  half  the  crew  succeeded  in  making  a  landing  In 
safety  near  Karlsruhe.  A  second  violent  burst  of  wind  caught 
the  balloon   at  anchor  and  entirely  demolished   11. 

.\  Cins  Explosion  at  the  canning  factory  of  the  Western 
Canada  Cold  Storage  &  Packing  Plant.  Medicine  Hat,  Alta., 
caused  the  deaths  of  five  employees  and  serious  injuries  to  a 
score  or  so  more.  The  explosion  Is  reported  to  have  been 
caused  by  a  small  fire,  which  started  while  plumbers  were 
repairing  a  leaky  gas  main.  The  building,  a  three-story 
structure,  was   entirely  destroyed. 

-V  Rear  Collision  between  two  fast  express  trains  on  the 
Union  Pacific  R.R.,  near  Gothenberg,  Neb.,  on  Mar.  14,  caused 
the  deaths  of  four  passengers  and  serious  injuries  to  about 
30  more.  The  accident  occurred  about  4  o'clock  in  the  morn- 
ing, during  a  blinding  snowstorm.  Train  No.  4,  known  as  the 
Atlantic  Express,  was  reported  to  have  b'-en  at  rest,  when 
train  No.  12,  known  as  the  Colorado  Special,  crashed  into 
the  rear  car,  a  Pullman  sleeping  car.  This  car  and  a  coach 
ahead  were  partly  demolished,  and  all  the  dead  and  most 
of    the    injured    were    in    the    sleeping   car. 

Severe  'Windstorms  all  through  the  Middle  West  between 
Mar.  20  and  22  caused  widespread  damage  and  a  loss  of  life 
reported  as  nearly  100.  The  storm  extended  from  Texas, 
through  the  Mississippi  Valley,  Alabama,  Illinois,  Ohio  and 
western  New  York  State.  At  Chicago,  telegraph  and  tele- 
phone connection  with  outside  cities  was  interrupted  for 
several  hours.  Here  the  wind  was  accompanied  by  snow, 
sleet  and  rain,  causing  much  damage  to  shipping.  At  De- 
troit, Mich.,  the  wind  is  reported  to  have  reached  a  velocity 
of  S6  miles  per  hour,  the  highest  ever  attained  in  that  city. 
In  Indiana  the  damage  done  by  the  storm  is  estimated  at 
$1,000,000. 

A  Severe  Tornado,  accompanying  a  cyclonic  storm,  swept 
across  Nebraska  and  Iowa  on  Mar.  24.  The  greatest  damage 
was  done  at  Omaha,  where  telegraphic  dispatches  as  we  go 
to  press  report  a  death  list  of  152  and  property  damage  esti- 
mated at  $5,000,000.  At  Yutan,  Neb.,  16  persons  were  killed, 
at  Council  Bluffs,  Iowa,  12  persons,  at  Terre  Haute,  Ind.,  18 
persons  were  killed  and  250  injured.  Other  cities  suffered  less 
severely.  The  total  number  of  lives  lost  is  estimated  in  press 
dispatches  at  230.  Next  to  Omaha,  the  city  of  Terre  Haute 
is  believed  to  have  suffered  the  most.  The  property  loss  here 
Is   estimated    at    $1,000,000. 

The  cyclonic  storm  extended  from  Modena,  Utah,  through 
Denver,  Colo.,  Omaha,  Neb.,  Milwaukee,  Wis.,  across  Lake 
Michigan  to  Sault  Ste.  Marie  and  through  the  Province  of 
Quebec.  This  was  the  second  severe  storm  in  the  Middle 
West    within    a    week. 

Hlgli  Floods  throughout  Ohio  and  Indiana  caused  the  loss 
of  many  lives  in  Dayton,  Ohio,  Peru,  Ind..  Delaware,  Ohio,  and 
many  other  cities  and  towns  on  Mar.  25.  Many  dams  and 
bridges  were  destroyed  and  railway  service  in  the  flooded 
district  has  been  practically  adandoned. 

The  Mississippi  River  Levee  .\Hsoclntion  has  just  been 
organized  in  Tennessee  to  disseminate  information  as  to  the 
practicability  and  feasability  of  the  plans  for  levee  construc- 
ton  and  flood  prevention  In  the  Mississippi  River  Valley 
recommended  by  the  Mississippi  River  Commission.  A.  S. 
Caldwell,  a  banker  of  Memphis,  is  president  of  the  association, 
and  Mr.  John  A.  Pox  is  secretary-manager,  with  offices  in  the 
Scimitar   Building. 

Doek  Construction  in  New  York  City,  at  an  expense  of 
$15,000,000,  Including  outlays  for  land  purchases  and  dam- 
ages, was  decided  upon  at  a  meeting  of  city  officials  on  Mar. 
17.  Of  the  total  amount  it  is  stated  that  about  $5,000,000  will 
be  spent  on  a  1200-ft.  pier  and  an  adjacent  half  pier  located 
at  West  44th  St.  and  the  North  River.  There  will  also  be  two 
bOO-ft  piers  near  Desbrosses  St..  where  the  pier-head  line  is  to 
be  straightened;  and  a  considerable  amount  of  work  will  be 
done  in  Brooklyn. 


P  E  R  vS  O  N  A  L  S 


Dr.  Willis  L.  Moore,  Chief  of  the  United  States  Weather 
Bureau,    has  announced  that   he   will   resign  July   31. 

Mr.  Ernest  Brown,  an  architect  of  Heglna,  Sask.,  has  been 
appointed    Deputy   Minister   of   Public   Works   of   the    Province 

of    .Saskatchewan.    Canada. 

Mr.  Alexander  Dow,  M.  Am.  Soc.  M.  E.,  General  Manager  of 
the  Detroit  (Mich.)  Edison  Co.,  has  been  elected  President 
of  the  company  and  also  of  the  Peninsula  Electric  Light  Co. 

Mr.  H.  W.  Fenno,  Resident  Engineer  of  the  Lake  Shore  H 
Michigan  Southern  Ry.,  at  Erie,  Penn.,  has  been  appointed 
Resident  Engineer  at  Chicago,  111.,  succeeding  the  late  J.  W. 
Crissey. 

Mr.  Marcus  A.  Dow  has  been  appointed  General  Safety 
Agent  of  the  New  York  Central  &  Hudson  River  R.R..  with 
headquarters  In  New  York  City,  succeeding  Mr.  George 
Bradshaw,   resigned. 

Mr.  De  Witt  V.  Moore,  formerly  associated  with  the  W.  C. 
Halstead  Co.,  Contractors,  of  Indianapolis,  Ind.,  has  opened 
an  office  in  the  Merchants  Bank  Bldg.,  Indianapolis,  as  a  con- 
sulting engineer  and  architect. 

Capt.  Julian  L.  Schley,  Corps  of  Engineers,  U.  S.  A.,  Assist- 
ant to  the  Engineer  Commissioner  of  the  District  of  Columbia, 
has  been  appointed  Executive  Officer  of  the  new  Public  Utili- 
ties  Commission   of   the   district. 

Mr.  F.  H.  Fowler,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Hydro-electric  Engineer,  U.  S.  Forest  Service,  .San  Francisco, 
Calif.,  has  been  promoted  to  be  District  Engineer,  succeeding 
Mr.   Walter   L.    Thurber,   resigned. 

Mr.  E.  B.  Dailey,  Assistant  Mechanical  Engineer  of  the 
Union  Pacific  R.R.,  at  Omaha,  Neb.,  has  been  appointed  .\s- 
slstant  to  the  Director  of  Purchases  of  the  Southern  Pacific 
Co.,   with  headquarters  in   New  York   City. 

Mr.  Charles  J.  McGonlgle,  M.  .\m.  Soc.  C.  E.,  formerly  Con- 
tracting Manager  of  the  Portland,  Ore.,  office  of  Milliken  Bros., 
Inc.,  has  opened  .in  office  in  the  Chamber  of  Commerce  Bldg., 
Portland,   as   a   consulting   structural    engineer. 

Mr.  Charles  Forrester  has  been  appointed  Superintendent 
of  the  Grand  Trunk  Ry.,  with  headquarters  at  Stratford,  Ont. 
Mr.  Forrester  began  his  railway  work  as  a  telegraph  operator, 
and    until    recently    was    Trainmaster    at    Stratford. 

Mr.  John  G.  Greiner.  formerly  General  Foreman  of  the 
shops  of  the  Cincinnati.  Hamilton  &  Dayton  R.R..  at  Lima, 
Ohio,  has  been  appointed  Master  Mechanic  of  the  San  Pedro. 
Los  Angeles  &  Salt  Lake  R.R.,  with  headquarters  in  Salt  Lake 
City,  Utah. 

Mr.  Almon  L.  Pales  has  resigned  as  Superintending  Chem- 
ist of  the  Worcester,  Mass.,  sewage-disposal  works  to  become 
associated  with  Metcalf  &  Eddy,  Consulting  Engineers,  Bos- 
ton, Mass.  Mr.  Fales  is  succeeded  at  Worcester  by  Mr.  Roy 
S.    Lanphear,    as    noted    In    our   issue   of  Jan.    9. 

Mr.  C.  J.  Morrison,  M.  Am.  Soc.  M.  E.,  foi'merly  associated 
with  Suffern  &  Son,  New  York  City,  as  Manager  of  the  en- 
gineering department,  has  announced  the  formation  of  the 
firm  of  Froggatt.  Morrison  &  Co.,  with  offices  at  149  Broad- 
way, New  York  City.  Mr.  Morrison  is  Chief  Engineer  of  the 
new   firm. 

Mr.  Horace  H.  Esselstyn,  M.  Am.  Soc's  C.  E.  and  M.  E., 
has  resigned  his  position  as  Engineer  with  Westinghouse, 
Church.  Kerr  &  Co.,  to  become  Construction  Engineer  of  the 
Detroit  Edison  Co.,  Detroit,  Mich.  Mr.  Esselstyn  has  been 
associated  with  Westinghouse.  Church.  Kerr  &  Co.,  for  the 
past   12   years. 

Mr.  David  H.  Blossom  has  resigned  as  City  Engineer  of 
Salt  Lake  City,  Utah.  Mr.  Blossom  is  a  graduate  of  Middle- 
bury  College,  Vermont,  and  studied  civil  engineering  at  the 
Massachusetts  Institute  of  Technology.  For  six  years  previous 
to  his  appointment  as  City  Engineer,  in  1911.  he  was  Chief 
Engineer  of  the  American  Falls  Canal  &  Power  Co.,  at  Salt 
Lake   City. 

Mr.  J.  B.  Berry,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.,  has  been  appointed  As- 
sistant to  the  President.  Mr.  Berry  has  been  Chief  Engineer 
of  the  Chicago,  Rock  Island  &  Pacific  Ry.  since  1905;  previous 
to  that  time  he  had  been  Consulting  Engineer  of  the  St.  Louis 
&  San  Francisco  R.R.  and  Chief  Engineer  of  the  Union  Pacific 
R.R.  Mr.  Berry  is  succeeded  as  Chief  Engineer  by  Mr.  Charles 
A.  Morse,  M.  Am.  Soc.  C.  E.,  as  noted  elsewhere. 

Mr.  B.  E.  Adams,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  to  the 
Consulting  Engineer  of  the  Union  Pacific  System  and  South- 
ern   Pacific   Co.,    has    been   appointed    Consulting    Engineer   o€ 
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the  Union  Pacific  System,  succeeding  Mr.  John  D.  Isaacs.  M. 
Am.  Soc.  C.  E..  who  has  resigned  as  Consulting  Engineer  of 
the  Union  Pacific  System,  but  remains  Consulting  Engineer  of 
the  Southern  Pacific  Co.  Mr.  Adams  was  born  at  Watertown, 
Mass.,  in  1S79  and  graduated  in  civil  engineering  from  the 
University  of  California  in  1904.  His  service  with  the  South- 
ern Pacific  Co.  began  In  1905  as  Assistant  Engineer  of  Pipe 
Lines.  Later  he  was  Superintendent  of  Pipe  Lines.  In  De- 
cember, 1906,  he  was  appointed  Assistant  to  the  Consultin.g 
Engineer,   with   offices   in  New  York   City. 

Mr.  Charles  A.  Morse.  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Chief  Engineer  of  the  Atchison,  Topeka  &  Santa  F§  Ry.  Sys- 
tem to  become  Chief  Engineer  of  the  Chicago,  Rock  Island  & 
Pacific  Ry.,  with  headquarters  at  Chicago,  111.,  succeeding  Mr. 
J.  B.  Berry,  promoted  as  noted  elsewhere.  Mr.  Morse  was 
born  in  Bangor.  Maine,  and  received  his  technical  education 
at  the  University  of  Maine.  In  1S80  he  entered  the  service 
of  the  Chicago,  Burlington  &  Quincy  R.R.  as  a  chainman. 
From  November,  ISSl,  until  the  completion  of  the  railway  in 
1SS4,  he  was  Division  Engineer  of  the  Mexican  Central  Ry., 
and  then  returned  for  a  short  time  to  the  service  of  the  Chi- 
cago, Burlington  &  Quincy  R.R.  In  January.  1SS6.  he  entered 
the  service  of  the  Atchison,  Topeka  &  Santa  F6  Ry.  as  a 
transitman.  Later  he  was  promoted  to  Division  Engineer  and 
Resident  Engineer  at  Fort  Madison.  Iowa,  and  Pueblo,  Colo. 
He  was  appointed  Assistant  to  the  Chief  Engineer,  at  Topeka. 
Kan.,  in  1901,  and  the  following  year  was  appointed  Prin- 
cipal Assistant  Engineer  with  headquarters  at  La  Junta,  Colo. 
Mr.  Morse  was  promoted  to  be  Engineer  of  the  Eastern  Grand 
division  of  the  Santa  F^  lines  in  1903.  and  a  short  time  later 
became  Acting  Chief  Engineer.  In  1904  he  was  appointed 
Assistant  Chief  Engineer.  In  1905  he  was  made  Acting  Chief 
Engineer  of  the  Coast  lines  of  the  company  and  in  .August. 
1906.  was  promoted  to  be  Chief  Engineer  of  the  Atchison.  To- 
peka &  Santa  F§  Ry.  System. 


OBITUARY 


Charles  Noah  Wood,  City  Engineer  of  Norwalk,  Conn.,  died 
Mar.   19,   aged   66   years. 

James  H.  Gannon,  State  Superintendent  of  Public  Works 
•  if  New  York,  under  Governers  Cleveland  and  Hill,  died  Mar. 
21,  at  the  age  of  71   years. 

Samuel  Tiller  Benner.  former  President  and  Chief  Engi- 
neer of  the  Keystone  Bridge  Co.,  Pittsburgh,  Penn..  died  at 
his  home  In   Philadelphia,    Penn.,   Mar.    19,   aged    73   years. 

Charles  Kellogg,  M.  Am.  Soc.  C.  E.,  founder  of  the  Elmira 
Bridge  Co.,  and  the  Athens  Boiler  Works,  died  at  his  home  in 
Athens,  Penn.,  Mar.  23,  aged  7fi  years.  Mr.  Kellogg  had  also 
served  as  President  of  the  Imperial  Pneumatic  Tool  Co. 

Peter  S.  Archibald.  M.  Am.  Soe.  C.  E.,  Consulting  Engi- 
neer, of  Moncton,  N.  B.,  died  at  his  home  in  that  city.  Mar.  16. 
He  was  born  at  Truro,  N.  S.,  In  1848,  and  educated  at  the 
Truro  Normal  School.  He  was  Assistant  Engineer  of  the 
int<-rcolonlal  Ry.  from  1869  to  1879  and  Chief  Engineer  from 
1.S79  to  1897,  when  he  retired  to  private  practice  a.s  a  consult- 
ing engineer.  He  also  served  as  Commls-sloner  of  Railways 
for  the  New  Brunswick  Government  and  as  Manager  of  the 
Elgin  &  Havelock  Ry.  Mr.  Archibald  was  a  member  of  tho 
<r>unel1   of  the  Canadian  Society  of  Civil    Engineers. 

Richard  Fenner  Hawkins,  a  famous  New  England  bridge 
builder,  died  at  hia  home  In  Springfield,  Mass.,  Mar.  12.  He 
was  born  In  I-ow.ll.  Mass.,  Mar.  9,  1837,  but  hIa  family  moved 
to  Springfield  soon  afterward  and  he  remained  a  resident 
of  Springfield  all  bis  life.  He  was  educated  In  the  public 
ncboolH,  and  at  an  early  age  b.-gan  work  as  an  office  boy 
with  the  firm  of  Stone  &  Harris,  of  Sprlngfii-ld,  famous  In  that 
day  as  a  railway  bridge  building  concern.  This  firm  had  been 
founded  In  1S40  by  William  Howe,  Inventor  of  the  Howe 
trUHH,  and  his  brolher-ln-law  Amasa  Stone.  Thi'V  were  the 
builders  of  the  first  Connecticut  River  railway  bridge  at 
Springfield. 

In  1862,  at  the  age  of  25  years,  Mr.  Hawkins  became  a 
partner  In  the  firm  with  Daniel  Harris  and  A.  D  Brlggs 
under  the  firm  name  of  Harris,  Hrlggs  &  Co.  A  short  time 
later  Mr.  Urlggs  retired  to  bi-eorae  Railroad  C.iinmlHHloii.  r 
of  MaHsaehUHetts  and  the  firm  became  Harris  &  Hawkins. 
By  degrees  Mr.  Hawkins  suceeed.'d  to  thi'  entire  control  of 
the  buKlnesH,  which  came  to  be  known  as  the  R.  F.  Hawkins 
Iron  Works,  This  concern  bulll  raany  Howo  truss  railway 
bridges  throughout  N.w  England  and  Niw  York  and  also 
many  tralnsheds  and  large  roof  trusseH.  Bi-sldes  structural 
work  fho  company  also  manufactured  boilvra,  Iron  and  sluel 
rastlnKK   and    special   machinery. 


Mr.  Hawkins  was  active  in  public  life  and  served  as  Al- 
derman and  Water  Commissioner  of  Springfield.  He  was 
married  in  1862  to  Miss  Cornelia  Morgan  Howe,  a  niece  of 
Elias  Howe,  inventor  of  the  sewing  machine,  and  of  AVilliam 
Howe,  of  Howe    trusc  fame. 
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AMERICAN   ELECTROCHEJIICAL   SOCIETY. 

Apr.    3-5.      Annual    meeting  at   Atlantic  City,   N.   J.      Secv..   J. 
\V.    Richards.    South    Bethlehem,    Penn. 
NATIONAL    DRAINAGE    CONGRESS. 

Apr.   10-12.     Annual  convention  at  St.   Louis,   Mo.  Vice-Pres., 
E.    T.    Perkins,    Chicago.    III. 
DETROIT    ENGINEERING    SOCIETY. 

Apr.    18.      Annual    meeting    at    Detroit.    Mich.      Secv.,    F.    H. 
Mason,    614   Moffat   Bldg.,    Detroit,   Mich. 
UTAH    SOCIETY    OP    ENGINEERS. 

Apr.    18.      Annual    meeting   at    Salt    Lake    City,    Utah.      Secy., 
R.  B.  Ketchum,  702  Newhouse  Bldg..  Salt  Lake  City,  Utah, 
SOUTHERN   GAS   ASSOCIATION. 

Apr.    lS-20.      Annual    meeting   at    Charlotte,    N.    C.      Secy.,    E. 

D.  Brewer,    Atlanta,    Ga. 

IOWA    STREET    AND    INTERURBAN     K.MLWAY     ASSOCI.\- 
TION. 
Apr.    24-26.      Annual    convention    at    Waterloo,    owa.      Secv., 
H.  E.  Weeks,  Davenport,  Iowa. 
NATIONAL  CONFERENCE   ON  CITY    PLANNING, 

Mav   5-7,      Annual    conference  at   Chicago,    111,      Secy.,    Flavel 
Schurtleft,    19   Congress   St..    Boston,    Mass, 
GAS,   ELECTRIC  AND   STREET   R.MLWAY  ASSOCIATION  OF 
OKLAHOMA. 
Mav     6-S.       Annual     convention     at      Oklahoma     City,      Okla. 
Secy.,   H.    V.    Bozell.    Norman,    Okla, 
AIR  BRAKE  ASSOCIATION 

May  6-10   Annual   convention  at  St.   Louis,   Mo.      Secy,,   F.   M. 
Nellis.    53    State   St..    Boston.    Ma.«is, 
SOUTHWESTERN  W.VTEK  WORKS  ASSOt^ATlOX, 

Mav   12-14.      Annual  ennveiition  at    Ft.    Worth.   Texas,      Secy., 

E.  L,   Fulkerson,    Waco.   Tix, 
NATUR.\L  GAS  ASSOCLVTIOX  OF  AMRRICV, 

Mav    20-22.      Annual    meeting   at   Clevehuid,    Ohio.      Secy.,   N, 
W.  Giftord,   26   Central  Square,   East    Boston.   Mass. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    21-24.      Annual    meeting    at    Galveston,    Texas.      Secy., 
H.  S.   Cooper,   405   Slaughter   Bldg..    Dallas,   Texas, 
N.VTIONAL   ASSOCIATION   OF   MANUFACTURERS. 

Mav    19-21.      Annual    meeting   at    Detroit.    Mich.     Secy.,    G.    S. 
Boudinot,  30  Church  St..  New   York  City, 
AMERICAN  ASSOCIATION  OP  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting    at    Chicago.    111.      Secv..    A.    G. 
Thomason,  S34  Old  South   Bldg..    Boston.   Mass. 
AMERICAN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

May   20-23.      Spring  meeting  at   Baltimore,   Md.      Secy.,   C.    W. 
Rice.   29   W.   39th  St..   New    York  City. 
INTERNATIONAI-  RAILWAY   FUEl-  ASSOCIATION. 

aiay    21-24.      .Annual    meeting    at    Chicago.    111.      Secy.,    C.    G. 
Hall.   922  McCormiek    Mldg,.  Chicago.   111. 
OHIO      SOCIETY      OF      MECHANICAL.      ELECTRICAL,      AND 
STEAM    ENGINEERS. 
May    22-24.      Annu.il    mei-tlng    at    SpriiiKfielil,    Ohio.      Secy., 

F.  E,    Sanborn,    Columbus.    Ohio. 
MASTER   BOILICR   MAKER.S'    ASSOCIATION. 

May  26-29.  Annual  meeting  at  Chicago.  111.  Secy.,  Harry  V. 
Vought.    96    Liberty   St..    New    York    City. 

.\nirrlenn  Wntfr-norkd  ,\NM<ielnti«n — The  annual  conven- 
tion   will    be    held    In    Minneapolis.    Minn..    June    23-27.    1913. 

rirvelnnil  Kiiulneering  Soele«>— The  Cleveland  city  civil 
service  commission  has  asked  the  coHperatlon  of  the  Cleve- 
land Engineering  .Society  In  preparing  more  practical  ques- 
tions for  the  examination  of  applicants  for  engineering  posi- 
tions. The  request  has  been  favorably  acted  upon  by  the 
society  and  the  executive  board  of  the  society  has  expressed 
a  willingness  to  be  of  such  assistance  as  the  commission  may 
desire. 

iloMtnn  Siicletr  iif  Civil  KiiKlnrerH — At  tho  annual  business 
m<-etlng  held  Mar.  lU,  Ihi'  following  ofilcers  were  elected: 
President.  Frederic  H.  Fay;  Vice-President,  Charles  R.  Gow; 
Secret«r.v,  S.  Everett  TInkham:  Tn-asun-r,  Charles  W.  Sher- 
man, About  200  members  attended  the  mi-ctlng.  J,  Waldo 
Smith.  Chief  Engineer  of  the  Board  of  Wal.-r  Supply  of  Ihi- 
City  of  New  York,  gave  an  Illustrated  talk  on  the  New  York 
City  water  supply, 

InHtKiillon  »(  Auloniolille  lOniciiieerN  tif  Crrnt  llrKnin — A 
party,  coniposed  of  members  of  the  Instil  ulion  iiiid  of  tho 
Society  of  Motor  Maiiufactureis  and  Traders,  will  leave  Lon- 
don on  .May  17  for  New  York,  arriving  May  26.  After  trips 
to  Pittsburgh,  and  Indianapolis,  tho  party  will  go  to  Detroit, 
to  attend  the  summer  meeting  of  the  Society  of  Automobile 
Engineers,  returning  by  way  of  Cleveland  and  Bufralo.  This 
trip  la  the  result  of  a  series  of  communications  between  lhi> 
British  and  Arnerlcim  automobile  engineering  socletb-a.  dat- 
ing fr<ini  the  trip  taken  by  a  party  of  members  of  the  lalli-r 
society    to   the   Olymplu  show   In    London   In    1911, 
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KAII.WAYS 

Mnlnr — Grand  Trunk  Ry.  System— This  company  is  con- 
sidering runninj^"  a  l)rancli  iine  from  Yarmoutii,  Maine,  to 
Hatli.  .Maine,  passing  throush  tine  towns  of  Freeport  and 
Bruns\viel<.     H.  R.   Safford,  Montreal.  Que.,  is  Cti.   En^r. 

Coniipctlout — New  Yorli.  New  Haven  &  Hartford  H.R. — 
This  company,  it  is  reported,  is  planning  to  four-traclc  its 
shore  line  division.  The  worit  will  require  the  construction 
of  a  tunnel  through  the  city  of  New  London,  and  a  four- 
track  bridge  at  New  London.  Edward  Gagcl.  New  Haven 
is  Ch.  Engr. 

New  York — New  York  Central  Lines — The  New  York  Cen- 
.ral  Lines  will  spend  $10,000,000.  it  is  reported,  to  relieve 
traffic  congestion  at  Albany.  N.  Y.,  by  the  construction  of  ad- 
ditional tracks  and  another  bridge  across  the  Hudson  River 
eight  miles  south  of  Albany.  G.  W.  Kittredge.  New  York,  is 
Ch.    Engr. 

Hudson  River  Connecting  R.R.  Corporation  —  This  com- 
pany was  Incorporated.  Mar.  19.  to  construct  three  short  sec- 
tions of  railroad  embracing  about  25  miles  of  line  in  Albany. 
Rensselaer  and  Columbia  Counties.  The  capital  of  the  com- 
pany is  $250,000.  Among  the  incorporators  are  William  K. 
Vanderbilt.  Harold  S.  Vanderbilt  and  William  C.  Brown,  all 
of   New    York.      N.    Y. 

New  Jersey — Philadelphia  &  Reading  Ry. — This  company 
has  completed  surveys  for  the  laying  of  an  additional  track 
on  its  right-of-way  between  Hopewell  and  Belle  Mead.  N.  J.. 
a  distance  of  about  10  miles.  William  Hunter.  Philadelphia. 
Penn..  is  Ch.  Engr. 

Penndylvnnla — Pennsylvania  R.R. — The  Directors  of  this 
company.  Mar.  12.  voted  in  favor  of  electrifying  its  line  for 
suburban  traffic  from  the  Broad  St.  Station  to  Paoli.  Penn., 
a  distance  of  about  20  miles.  The  work  will  cost  about 
$4,000,000.      A.    C.    Shand,    Philadelphia,    Penn..    is   Ch.    Engr. 

West  VlrBlnla — Norfolk  &  Western  Ry. — This  company  is 
having  surveys  made  for  the  reconstruction  of  the  Clinch 
A'alley  Division  including  the  relaying  of  the  tracks  with 
heavier  rails,  reinforci  ig  the  bridges  and  widening  the  tun- 
nels.    C.  S.  Churchill.  Roanoke.  Va..  is  Ch.  Engr. 

AVejtt  Virginia — Baltimore  &  Ohio.  R.R. — This  company 
will  construct  a  connecting  line  from  its  Ohio  division  to  the 
Little  Kanawha  R.R.  The  cost  of  this  work  has  been  esti- 
mated at  $200,000.     F.  L.  Stuart.  Baltimore.  Md.,  is  Ch.  Engr. 

North  Carolina — Warrenton  &  Norlina  R.R. — This  com- 
pany has  received  a  charter  from  the  state  to  construct  and 
operate  a  line  of  railroad  from  Warrenton  to  Norlina.  a  dis- 
tance of  five  miles.  The  capital  is  $50,000.  J.  K.  Plummer, 
Jr.,  Raleigh.  N.  C.  is  interested. 

Georgia — Bainbridge  &  Northeastern  Ry. — This  company 
has  applied  to  the  State  Railroad  Commission.  Atlanta.  Ga.. 
for  permission  to  issue  $1,000,000  of  bonds  for  the  construc- 
tion of  its  proposed  line  to  connect  Pelham.  Bainbridge  and 
Hardaway.  Fla..  about  50  miles.  Harvey  Harding.  New 
Haven,    Conn.,    is   Pres. 

Florida — Tampa  &  Gulf  Coast  R.R. — This  company,  it 
is  reported,  has  sold  bonds  for  the  extension  of  its  proposed 
line  to  St.  Petersbuig.  Fla.  Surveys  will  begin  at  once.  P. 
O.    Knight.    Tampa.    Fla..    is    interested. 

+Alabama — Central  of  Georgia  Ry. — This  company,  it  is 
reported,  has  awarded  the  contract  to  YOUNG  &  MILLER. 
Montgomery.  Ala.,  for  making  improvements  to  its  line 
from  Montgomery  to  Eufaula.  Ala.,  about  SO  miles.  C.  K. 
Lawrence,   Savannah,   Ga.,    is  Ch.    Engr. 

Tennessee — Tullahoma.  Lynchburg  &  Fayetteville  Ry. — 
This  company  will  construct  a  railroad,  about  32  miles  long 
from   Tullahoma   to   Fayetteville.   Tenn. 

Kentucky — Louisville  &  Nashville  R.R. — This  company  is 
preparing  for  the  reconstruction  of  its  line  from  Louisville. 
Ky..  to  Nashville.  Tenn.  Portions  of  the  line  will  be  double 
tracked  and  curves  will  be  eliminated  at  several  points. 

Kentucky — Chicago.  Memphis  &  Gulf  R.R. — This  company 
IS  considering  the  construction  of  an  extension  of  its  line 
from  Hickman  to  Paducah.  Ky..  about  50  miles.  W.  O.  Mc- 
Millan,   is   Ch.    Engr..    Hickman.   Ky. 

Ohio — Cleveland.  Cincinnati.  Chicago  &  St.  Louis  Ry. — This 
company,  it  is  reported,  is  considering  double-tracking  its 
line  between  Bellefontaine  and  Crestline.  Ohio,  a  distance  of 
about  65  miles,  on  the  St.  Louis  Division.  G.  P.  Smith. 
Cincinnati,  Ohio,  is  Ch.  Engr. 

Illinois — Milwaukee.  Peoria  &  St.  Louis  Ry. — This  com- 
pany has  secured  the  necessary  capital  to  finance  the  con- 
ftruction  of  its  proposed  line  from  Peoria  to  Rockford.  about 
120  miles.  The  cost  has  been  estimated  at  $18,000  per  mile. 
As  planned,  the  line  after  leaving  Peoria  will  be  constructed 
through  the  bayous  and  sloughs  of  the  Illinois  River,  and 
w-ill  pass  through  or  touch  all  the  important  towns  between 
the  cities  of  Peoria  and  Rockford.  F.  W.  Cherry.  Princeton. 
111..  IS  interested. 

Chicago.  Burlington  &  Quincy  R.R. — This  company,  it  Is 
reported,  will  double-track  its  system  in  the  central  part 
of  Illinois.      W.   L.   Breckenridge.   Chicago.   111.,   is   Engr.   M.    W. 

+MlnneBota — Minnesota.     Dakota     &     Western     R.R. — This 
company    has    awarded    the    contract     to    M.     W.     BARN.\RD.  . 
Globe   Bldg.,   Minneapolis.    Minn.,    for    10    miles   of   construction 
work  on  its  Deer  River  extension. 


Xehraskn — Chicago.  Burlington  *  Quincy  R.R. — This  com- 
pany, according  to  press  reports,  will  double-track  its  Omaha- 
Lincoln  Division.  Work  will  commence  as  soon  as  weather 
conditions  will   permit. 

Texas— Memphis,  Dallas  &  Gulf  Ry. — This  company  will 
extend  several  links  of  its  line,  now  completed  in  Arkansas,  aa 
rapidly  as  possible  to  Dallas  and  Fort  Worth  via  Clarksville, 
Tex.  Grading  is  now  in  progress  on  the  division  of  this  pro- 
posed system  between  Hot  Springs  and  Murfrecsboro.  Ark. 
The  Texas  Division  will  run  from  thi-  Red  River  crossing 
near  Ashdown.  Ark.,  to  Dallas.  Tex.,  thence  to  Fort  Worth, 
Tex.,  passing  through  a  number  of  towns  in  the  norlh(;astern 
part  of  the  state.  The  plans  of  the  promoters  call  for  the 
construction  of  approximately  350  miles  of  track.  The  main 
line  will  run  between  Memphis  and  Port  Worth  with  several 
branch  lines,  the  most  important  of  which  will  be  that  from 
Murfreesboro  to  Hot  Springs.  The  general  offires  of  this  road 
will  be  situated  at  Nashville.   Ark.      W.  N.   Brown   is  Pres. 

Texrs — Artesian  Beit  R.R. — This  company  will  award  the 
contract  soon  for  the  construction  'y'  its  proposed  line  from 
Christine  to  Crowther.  Tex.,  1  mile.  The  work  will  require 
the  construction  of  10  trestles.  P.  H.  McNemer  is  Gen. 
Mgr.  J.  P.  Jackson.  Macdona.  Tex.,  is  Ch.  Engr.  Noted 
Mar.    6 

Texas — Atchison.  Topeka  &  Santa  F4  Ry. — This  company. 
It  is  reported,  will  construct  an  extension  to  its  line  from 
Lamesa  to  Sterling  City  a  distance  of  about  100  miles.  C. 
F.   W.   Felt,   Topeka,   Kan.,   is  Ch.   Engr. 

Idaho — Pacific  &  Idaho  Northern  Ry. — This  company  is 
considering  the  extension  of  its  line  from  New  ileadows 
down  the  Little  Salmon  River  to  Riggins,  Idaho.  Lee  H.?h- 
ley.  New  Meadows.   Idaho,   is  Ch.   Engr. 

Washln^on — Great  Northern  R.R.  and  Northern  Pacific 
Ry. — These  companies,  it  is  reported,  will  construct  jointly 
a  line  of  railroad  in  the  Olympia  Peninsula.  Contracts  will 
be  awarded  at  once.  A.  H.  Hogeland.  St.  Paul,  Minn.,  is  Ch. 
Engr. 

Canadian  Pacific  Ry. — This  company  has  awarded  con- 
tracts for  about  $3,000,000  of  work.  The  contracts  let  were 
for  60  miles  on  the  final  SO-mile  section  of  the  Jukeson- 
Golden  cutoff,  and  for  20  miles  of  the  line  from  Jukeson  to 
Golden.      J.  G.   Sullivan,   Winnipeg.   Man.,    is   Ch.    Engr. 

Oreeon — Du  Bois  Lumber  Co. — This  company  will  con- 
struct a  railroad  from  its  timber  lands  in  the  Nehalem  coun- 
try  to   the    Columbia    River   in    the    vicinity   of   St.    Helena. 

Porter  Bros.,  railroad  contractors,  Portland,  it  is  reported. 
have  purchased  102,000  acres  of  timber  land  in  Eastern  Linn 
County,  Ore.,  and  will  construct  a  railroad  from  Albany. 
Ore.,  to  its  holdings,  a  distance  of  about  25   miles. 

California — Trona  R.R. — This  company  has  filed  articles  of 
incorporation  and  will  construct  a  railroad  32  miles  long 
through  Kern.  San  Bernardino  and  Inyo  Counties.  The  di- 
rectors are  Joseph  K.  Hutchins,  of  San  Francisco,  Calif 
and   W.  R.  Slack  and   W.   R.   Whyte.   of  Oakland,  Calif. 

+Toronto  —  Canadian  Pacific  Ry.  —  This  company  has 
awarded  contracts  for  double-tracking  165  miles  of  its  line  as 
follows:  Lake  Superior  Division.  Cartier  sub-division.  29 
miles.  COOK  CONSTRUCTION  CO..  of  Sudburv  Ont.-  Chap- 
leau  sub-division.  13  miles.  DOMINION  CONSTRUCTION  Co.. 
of  Toronto;  White  River  sub-division.  33  miles.  DOMINION 
CONSTRUCTION  CO.;  Schrieber  sub-division,  13  miles  DO- 
MINION CONSTRUCTION  CO.;  Schrieber  sub-division  22 
miles.  CHAMBERS.  McQUAIG.  McCAFFREY  &  COCHRANE- 
Nipigon  sub-division.  25  miles.  DOMINION  CONSTRUCTION 
CO.  Ontario  Division.  London  sub-division.  30  miles,  from 
Guelph  Junction  east  to  Islington,  JONES  &  GIROUARD. 
Ottawa,  Ont.  Of  the  above.  135  miles  form  part  of  the  Lake 
Superior  Division,  and  30  miles  are  situated  in  the  Ontario 
Division,  immediately  west  of  Toronto.  The  contracts  cover 
the  grading,  bridge  and  culvert  work,  and  steel  laving.  The 
total  cost  of  the  work  will  be  about   $5,000,000. 

Ontario — Toronto.  Hamilton  &  Buffalo  Ry. — This  company 
will  double-track  its  line  between  Welland.  Ont..  and  Smith- 
ville.  Ont.  Bids  are  asked  until  Mar.  31.  R.  L.  Latham,  Ham- 
ilton.   Ont..    is   Ch.    Engr. 

British  Columbia — Canadian  Pacific  Ry. — This  company 
will  receive  bids  until  Mar.  29  for  grading  its  right-of-way 
on  the  Arrow  Rock  Subdivision.  Bids  must  be  addressed  to 
H.    B.    Walker.    Acting    Div.    Engr..    Vancouver,    B.    C. 

ELECTRIC  RAIl,\V.\YS 

Beverly,  Mass — Plans  are  being  considered  bj  the  Bav 
State  St.  Ry.  Co.  for  double-tracking  its  Cabot  St.  line  H  E 
Reynolds.  Boston,  is  Asst.  Gen.  Mgr. 

Brockton,  Mass. — The  Bristol  &  Norfolk  St.  Ry.  Co.  con- 
templates the  extension  of  its  line  from  Randolph  to  Brock- 
ton.    E.  W.  Clapp.  Randolph,  is  Supt.  and  Pur.  Agt. 

FairhaTen,  Conn. — Plans  are  being  prepared  bv  the  Union 
St.  Ry.  Co.  for  the  extension  of  its  line  in  Fairhaven  in  order 
to  form  a  belt  line   to  Fort  Phenix. 

Loekport,  X.  Y. — Plans  are  being  prepared  bv  the  Inter- 
national Ry.  Co.  for  double-tracking  its  line  from  Loekport 
to  North  Tonawanda,  about  16  miles.  Estimated  cost  $50o.- 
000.      Thomas   Penney.    Buffalo,   is   Pres. 

Syracuse,    N.    Y. — The    New    York    State    Rys.    Co.    contem- 
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plates  an  expenditure  of  $250,000  for  improvements  to  its 
system.  This  worlc  includes  the  double-tracking  of  several 
of  its  lines,  laying  ne\%'  track  and  the  installation  of  new 
eq.uipment.      B.    E.   Wilson,   Rochester,   is  Gen.   Mgr. 

Dunmore,  Penn. — Application  has  been  made  by  a  recently 
organized  company  for  a  franchise  to  construct  an  electric 
railway  through  Dunmore  to  Lake  Ariel.  Gerald  McDonald, 
Scranton,   is  interested. 

Honesdale,  Penn. — The  Wayne  County  Traction  Co.  has 
been  granted  a  franchise  by  the  Borough  Council  to  con- 
struct and  operate  an  electric  railway  in  Honesdale.  Harry 
H.   Richards.   Honesdale.  is  Vice-Pres.   and  Gen.   Mgr. 

Pittsbnrgh,  Penn. — The  Pittsburgh  Rys.  Co.  is  making  pre- 
liminary arrangements  for  the  construction  of  an  electric 
railway  on   Corliss   St.     P.  N.  Jones,  Pittsburgh,  is  Gen.  Supt. 

Wilmini^oh,  Del. — Preliminary  arrangements  are  being 
made  bv  the  Wilmington  &  Philadelphia  Traction  Co.  for  the 
extension  of  its  Eighth  St.  line.  William  A.  Heindle,  Wil- 
mington,   is    Gen.    ilgr. 

Baltimore.  Md. — The  United  Rys.  &  Electric  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  construct  and  operate 
an  electric  railwav  on  various  streets  in  Baltimore.  T.  A. 
Cross,   Continental  Trust  Bldg.,    Baltimore,   is  Gen.   Mgr. 

+Baltlmore,  Md. — The  Board  of  Awards  has  awarded  a 
contract  for  the  construction  of  an  electric  railway  from  the 
Harford  Road  tracks  of  the  United  Rys.  &  Electric  Co.  to 
Lake  Jlontbello,  to  be  used  for  hauling  supplies  for  the  con- 
struction of  the  new  filtration  reservoirs,  to  M.  W.  HILL  & 
CO.,  Baltimore,  at  $11,555.     Noted  Mar.   13. 

Saluda,  N.  C. — -The  Saluda-Hendersonville  Interurban  R.R. 
Co.  has  been  incorporated  to  construct  and  operate  an  in- 
terurban   railway   in    .Saluda    and    vicinity. 

PaMMaierrille,  Fla. — Noel  A.  Jlitchell,  St.  Petersburg,  Pla.. 
is  interested  in  the  construction  of  an  electric  railway  in 
Passagrille. 

Birmingham,  Ala. — The  Birmingham  &  Tuscaloosa  Ry.  & 
Utilities  Co.  has  been  incorporated  to  construct  and  operate 
an  electric  railway  connecting  Gadsden,  Attalla,  Ashville, 
Birmingham.  Bessemer  and  Tuscaloosa.  C.  R.  Carter,  1S31 
Fifth  Ave.,  Birmingham,   is  interested. 

BriHtol,  Tenn. — James  B.  Cox  and  associates  of  Knoxville 
have  secured  practically  all  right-of-way  for  their  proposed 
electric  railway  from  Bristol  to  Johnson  City.     Noted  Feb.  13. 

NaHhvllle,  Tenn.  ^ — Plans  are  being  prepared  by  the 
Murfreesboro  Interurban  Co.  for  the  construction  of  a  new 
interurban  line  from  Nashville  to  Woodbury.  Richard  T. 
Wilson,   Nashville,   is    interested. 

Somerset,  Ky Plans  are  being  prepared  by  the  Kentucky 

Utilities  Co.,  Lexington,  for  the  construction  of  an  electric 
railway   from  Somerset  to   Burnside,   about  eight   miles. 

Mlddletonrn,  Ohio — The  Middletown.  Reading  &  Cincinnati 
Interurban  Ry.  Co.  has  been  incorporated  to  construct  and 
operate  an  electric  railway  connecting  Middletown.  Monroe, 
Cincinnati.  Bethanv  and  Reading.  The  incorporators  are 
John   Brate,  Michael  Klaiber,   Jr.,  and   R.   M.    Billingslea. 

Richmond,  Ind. — Preliminary  arrangements  are  being  made 
by  the  Richmond,  Portland  &  Fort  Wayne  R.R.  Co.  for  the 
construction  of  an  interurban  railway  to  connect  Richmond. 
Portland,  Fort  Wayhe  and  Intervening  cities  and  towns.  G. 
S.  Staub  and  William  F.  Harbison  are  interested.  Noted 
Mar.   13. 

BaHt  St.  L.OUIII,  III. — The  East  St.  Louis  &  Suburban  Ry.  Co. 
Is  considering  plans  for  the  extension  of  it.s  4nth  St.  line 
to  the  northern  city  limits.  A.  J.  Purlnton,  East  St.  Louis,  is 
Gen.   Supt.  and  Pur.   Agt. 

UaleHbnrgr,     III The     People's     Traction     Co.     is    preparing 

plans  for  the  extension  of  its  line  to  connect  Galesburg,  Galva, 
watoga,  Oneida  and  Altona.  S.  E.  Boggess,  Galesburg,  is 
Gen.   Supt.   and  Pur.  Agt. 

Taylorvllle,  IlL^The  City  Council  has  granted  a  franchise 
to  the  Decatur,  Sullivan  &  Mattoon  Transit  Co.,  to  construct 
and  operate  an  electric  railway  in  Taylorvllle. 

lola,  Kan. — The  City  Commissioners  have  granted  a  fran- 
chise to  the  Union  Traction  Co.  to  construct  and  operate  an 
electric  railway  in  lola.  This  is  part  of  a  proposed  line  to 
connect  lolii  and  Sherryvale.  D.  H.  Siggins,  Coffeyville,  is 
Prcs.   and   Gen.   Mgr. 

Nrn-ton,  Kan. — The  Commissioners  of  Harvey  County  have 
granted  a  franchise  to  the  Arkansas  Valley  Interurban  Ry. 
Co.  to  construct  and  operate  an  electric  railway  through 
the  county.  Charles  D.  Bell,  Wichita,  Kan.,  Is  Supt.,  Pur. 
Agt.  and  Ch.  Engr. 

Laramie,  Wyo. — The  Laramlne  Electric  Co.  Is  Interested  In 
the  project  to  construct  a  street  car  line  In  Laramie.  C.  E. 
Van   Diest.   Laramie,   is  Mgr. 

I-lttle  Itoi-k,  .Ark. — The  City  Council  has  granted  a  fran- 
chise to  the  Little  Rock  &  Hot  Springs  Electric  Ry.  Co.  to 
construct  and  oper.ate  an  electric  railway  In  Little  Rock.  This 
Ib  part  of  a  proposed  line  from  Little  Rock  to  Hot  Springs. 
L.  Garrett,  Little   Rock,  is  Gen.  Mgr.     Noted  Dec.   12. 

Kl  I'aKO,  Tex. — The  El  Pa?  o  Electric  Ry.  Co.  has  made 
application  to  the  Cltv  Council  for  a  franchise  to  construct 
and  operate  two  additional  street  railway  lines  h<re.  One  Is 
to  run  from  the  Arizona  St.  Intersection  of  Oregon  St.  to 
Hague  St.,  and  east  on  Hague  St.  to  Kansas  St.  The  other 
line  Is  to  run  east  on  Tenth  St.  and  north  on  Campbell  St.  to 
Seventh   St.      H.    .S.    Potter.    El    Paso,   Is  Gen.   Supt. 

Fort  Worth.  Trx The  North  Texas  Traction  has  Increased 

Its  capital  to  provide  funds  for  double-traeklng  Its  line  from 
Fort  Worth  to  Dallas.  C.  E.  Hollender,  Fort  Worth,  Is  Pur. 
Agt. 

tialvrnton,  Te«. — Plans  are  being  pn-pared  by  the  Galveston 
RleetrU-  Co  f.,r  the  extension  of  Its  Ilni-  on  17th  St.  Harry 
It.   Sewell,   f;alvei<lon.    Is  Gen.   Supt. 

Itivlrra,  Tex.  The  Riviera  Hi'a<>h  &  Westi-rn  Hy.  Co.  has 
finished  the  ronstructlon  of  Its  Interurban  line  between 
nivlera  and  Hlvlera  Bench.  10  mlleM,  and  will  soon  begin 
work  on  an  extension  from  RIvliTa  to  a  point  on  the  Texas 
Mexican  R  R.  between  Ilealltos  and  Hebronvllle  via  Falfur- 
rlns  a  distance  of  about  67  miles.  B.  F.  Yoakum,  of  New 
York,  and  associates  are  Interested  In  this  new  road. 


San  Antonio,  Tex. — The  San  Antonio  Traction  Co.  will 
double-track  several  of  its  lines  and  make  other  improvements 
to  its  street-railway  system  here,  at  a  cost  of  about  $200,000 
E.    E.    Eysenbach,    San   Antonio,    is  Gen.    Mgr. 

Sherman,  Tex. — A  franchise  has  been  granted  bv  the  City 
Council  to  the  Texas  Traction  Co.  to  extend  its  line  to  St. 
Vincent's  Sanitarium.     R.   B.   Stichter,   Dallas,    is  Gen.   Mgr. 

Temple,  Tex — B.  F.  Beverly,  of  Temple,  and  associates, 
have  taken  steps  to  construct  an  interurban  electric  railway 
from  Temple  to  .-Austin  via  Belton  and  Georgetown.  The  pro- 
posed line  will  be  about   75   miles  long. 

Bartlesville,  Okia The  proposition  to  extend  its  line  from 

Bartlesville  to  Oglesby  is  being  considered  by  the  Bartles- 
ville Interurban  Ry.  Co.  H.  Askin,  Bartlesville,  is  Gen.  Mgr. 
and  Pur.  Agt. 

.*rtesla,  N.  31. — Morgan  Hand  of  the  General  Electric  Co., 
of  Kansas  City,  Mo.,  and  associates,  who  are  promoting  the 
construction  of  an  interurban  electric  railway  between  Ala- 
mogordo,  and  Artesia,  a  distance  of  about  100  miles,  recently 
completed  a  trip  over  the  route  and  have  made  preliminary 
arrangements  for  pushing  work  on  the  project.  They  stated 
that  the  proposition  has  been  financed  and  that  as  soon  as  the 
surveys  are  made  and  the  right  of  way  obtained  construction 
work  will  be  started. 

Seattle,  Wash. — Plans  are  being  prepared  by  the  Pueet 
Sound  Traction,  Light  &  Power  Co.,  for  the  extension  of  its 
Alki  Point  line  in  Seattle.  G.  A.  Richardson,  Seattle,  is  Gen. 
Supt.  R>'s. 

Sniem,  Ore. — The  Columbia  &  Nehalem  River  R.R.  Co.  is 
being  organized  at  Salem,  to  construct  and  operate  an  elec- 
tric railway  from  Wood's  Landing  to  the  Nehalem  Valley. 
J.    H.  Hendrickson  and  J.   C.  Veasie  are   interested. 

I,o«  .\nBeleM.  Calif. — The  Pacific  Electric  Ry.  Co.  is  prepar- 
ing to  double-track  its  line  on  64th  Ave.  in  Los  Angeles.  J. 
McMillan,  Los  Angeles,   is  Gen.  Mgr. 

San  Rafael,  Calif. — The  Mount  Tamalpasis  &  Muir  Woods 
Ry.  Co.  has  been  incorporated  to  construct  and  operate  an 
electric  railway.  The  proposed  road  will  extend  from  the 
present  terminal  of  the  Mill  Valley  and  Mount  Tamalpasis 
Scenic  railway  to  Mesa  Station  near  Willow  Camp.  The  di- 
rectors are  James  K.  Lynch.  Frank  F.  Bostwick,  Charles  H. 
Crocker.  Charles  E.  Green.  R.  H.  Pease,  Jr.,  Kenneth  C.  Gillis 
and  M.  E.  Fitzpatrick. 

Toronto,  Ont. — The  Metropolitan  Ry.  Co.  will  extend  its 
electric  line  through  Jlarkham  Township  in  advance  of  the 
Toronto-Markham-Port   Perry  line. 

Carbon,  .Mta. — Preliminary  arangements  are  being  made 
by  the  Alberta  Interurban  Ry.  Co.  for  the  construction  of 
its  interurban  line  to  Carbon.  H.  J.  C.  Zinck,  Calgary,  Alta., 
in  Gen.  Mgr. 

L.IGHT,   HEAT    AND    POAVER 

Rutland,  Vt. — A  merger  of  several  New  England  public 
utility  concerns  has  been  announced.  The  new  interests  plan 
the  construction  of  a  6000-hp.  plant  at  Clarendon,  Vt..  and 
power  lines  to  various  towns.  An  expenditure  of  $1,000,000  is 
contemplated. 

CambrldKe,  Mass. — Press  reports  state  that  the  construc- 
tion of  a  central  light  and  power  plant  to  be  located  In 
IBoylston  Hall  to  supply  light  and  heat  to  all  college  build- 
ings at  Harvard  University,  is  under  consideration.  It  is  pro- 
posed to  spend  $40,000  for  the  plant  and  $10,000  for  wiring. 

MlllerN  FnllH,  MaNN. — A  site  has  been  purchased  bv  the 
Franklin  Electric  Light  Co..  at  Greenfield  Hill  and  Grant 
Ave.,    for    the    construction    of    a    substation. 

Spencer,  MasN. — The  Spencer  Gas  Co.  is  preparing  plans  for 
extensive    Improvements  to  its  plant. 

+Stamraril,     Conn. — Contracts     for     two     buildings     at     the 
plant  of  the  Stamford  Gas   &   Electric   Co.   have  been   awarded 
as    follows:    Mason    work,    VUONO    CONSTRUCTION    CO.,    car- 
penter work:  GETMAN   &    lUDD   CO.,   both  of  Stamford.      Th» 
EASTERN     BRIDGE     &     STRUCTURAL      CO.,     of      Worceste 
Mass.,   will    furnish   the   steelwork.      The   buildings  will    be   60X| 
60  ft.,   two  stories  and  80x90  ft.  one  story,   of  brick  and  steel 
concrete  fireproof  construction.     Nelson  E.  Emmons,  Washing' 
ton    Bldg..   Stamfjrd,    is   the   Arch.      Noted   Mar.    13. 

+Watervllle,  Conn. — A  contract  has  been  awarded  by  th»i 
American  Pin  Co.  to  GARDINER  G.  RIGOS.  Manhan  St.. 
Waterburv,  Conn.,  for  the  construction  of  a  boiler  house  and 
coal  handling  plant.  A  boiler  house,  44x100  ft.  of  brick,  one 
high  story,  a  pump  house,  16x24  ft.  of  brick  with  reinforced 
concrete  roof,  a  coal  bunker  42x8S  ft.  of  reinforced  con- 
crete, the  concrete  foundation  for  a  radial  brick  stack  and 
concrete  pit,  21x40  ft.  for  oil  tanks  comprise  the  items  of  the 
contract. 

Ilntnvin,  .\.  V. — The  Genesee  Light  &  Power  Co.  will  erect 
a  steel  addition  to  Its  power  plant  and  install  an  electric 
traveling  crane.     H.  K.  Stein  Is  Supt. 

llulTnIo,  IV.  Y. —  Francis  T.  Ward,  I^Iunlclpal  Bldg.,  Comr. 
Pub.  Wks.,  will  receive  bids  Apr.  4  for  pow.^r  heating  and 
ventilating  plants  for  the  Masten  Park  High  .School,  Including 
boilers,  pump,  gas  engines,  motors,  generators,  etc.  Estimated 
cost,  $100,000. 

Clnyvilie,  N.  V. — H.  D.  Wood,  of  Phoenix,  N.  Y.,  Is  ImvlniT 
plans  prepared  for  a  power  house  to  be  erected  here. 

Jamratonn,  N.  V. — The  Installation  of  new  equipment  In 
the  municipal  electrlc-llght  plant  has  been  recommended 
by  C.  O.  JohnBon,  Supt.   of  the   plant. 

lUrvt  Vork,  N.  Y. — Bids  will  be  received  by  Joseph  John- 
son. I''lre  Comr.,  tintll  10:30  a.m.  Mar.  31  for  furnlHhlng  all 
the  labor  and  materials  required  for  repairs  and  new  electric 
lighting  svstem  at  quarters  of  Engine  Company  No,  OS,  at 
loso  ogden   Ave.,   Boro.   the    Bronx. 

t'onnpllMville,  Penn. — Plans  are  being  prepared  by  the 
West  I'enn  Electric  Co..  for  the  Improvement  and  extension  of 
Its  power  plant  at  Connellsvlllc.  W.  E.  Moore,  PlttHhurgh.  Is 
Gen.  Mgr. 
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W'liNhlnKton.  1>.  C — Plana  are  boine  prepared  by  Walter 
C.  AlliM.  Eli-c.  EriRr.  for  the  Instalhitlon  cif  an  ornamental 
street-liKhtinK  system  on  Pennsylvania  Ave.  An  appropria- 
tion of  SSOOO   has  been   made   for   the   purpose. 

KnNtvillp.  Vn — Stanley  Scott  Is  interested  In  the  proposition 
to   construct   an   electric-llBht    plant  at    Kastville 

Sprlnenrlil,  \V.  Vn. — Press  reports  are  to  the  effect  that  a 
ronipanv  has  been  organized  for  the  construction  of  a  hy- 
drielectilc  plant  on  the  I'otomac  River  near  Springfield. 
Estimated  cost,  $100,000.  William  E.  Walsh.  Peter  .1.  Seaver, 
C.  U.  GeorKe,  A.  M.  Uiehl  and  E.  V.  Brackett,  all  of  Cumber- 
land',  Md.,    are    interested. 

KInMton,  N,  <'. — See   item   under  Sewers. 

Wllx X.  V At  an  election  to  be  held  .\pr.  15  the  citi- 
zens will  vote  on  the  proposition  to  issue  $80,000  in  bonds  for 
the  construction  of  a  municipal  electrlc-llKht  plant.  Noted 
Jan.   23. 

Vbheyvlli*-.  <ia. — An  election  will  be  held  Apr.  8  to  submit 
to  the  vote  of  the  citizens  the  proposition  to  issue  bonds  for 
$!>000,  for  the  construction  of  a  municipal  electric-llxht  plant. 

.Mnr.-.hallvlll<',  tin. — See  item  under  Water  Supply-Irriga- 
tion. 

Lnkr  Uutler.  Fla See  item  under  Water  Supply — Irriga- 
tion. 

Mloanopy,  Fin. — Bids  are  being  received  for  the  installa- 
tion of  new  equipment  in  the  Ibcal  electric-light  plant. 

Florence.  AIn. — The  Board  of  Engineers  in  charge  of  the 
Mussels  Shoals  section  of  the  Tennessee  River  will  receive 
proposals  until  11  a.m..  June  24,  at  the  office  in  Na.shville, 
Tenn  for  water-power  development  at  this  point  subject  to 
numerous  conditions.  The  plan  of  the  board  is  for  the  con- 
struction of  three  dams  between  Florence  and  Decatur,  Ala., 
the  first  to  have  an  available  head  varying  from  64.5  ft.  to 
45  5  ft.;  the  second.  35  ft.  to  2!i.5  ft.,  and  the  third  from  35 
ft  to  28.5  ft.  The  plan  provides  locks  necessary  for  6-ft. 
navigation  between  Florence  and  Decatur,  with  provision  for 
ultimatelv  deepening  it  to  0  ft.  It  is  estimated  that  these 
three  darns  will  develop  105.000  bp.  for  primary  power  and 
95  000  hp.  for  secondary  power.  Proposals  should  state  how 
much  money  the  bidder  will  pay  to  the  United  States  for  the 
power  franchises  for  each  dam  independently  and  for  the 
power  franchise  of  the  three  dams  as  a  whole.  The  payment 
will  be  used  for  the  construction  of  the  locks,  dams,  sub- 
structures of  the  power  houses,  and  in  payment  for  other 
rights.  The  franchises  which  may  be  granted  will  be  sub- 
ject to  conditions  somewhat  as  follows:  100-year  lease  of  the 
power,  the  United  States  to  be  owner  of  the  locks,  dams, 
superstructure  of  the  power  house  and  lands  from  the  begin- 
ning; the  lessee  to  own  the  power  house,  the  hydraulic  and 
electrical  equipment,  transmission  lines  and  substations,  etc. 
At  the  expiration  of  100  years  the  power  house  will  become 
the  property  of  the  United  States;  the  machinery  and  trans- 
mission lines  remain  the  property  of  the  lessee.  The  flow 
of  the  river  will  be  under  the  control  of  the  United  States 
at  all  times.  Plans  prepared  bv  the  board  and  details  of  the 
hvdraulic  study  are  on  file  at  the  office  of  the  U.  S.  Fngineer, 
Nashville,  Tenn.,  and  blueprints  will  be  furnished  at  actual 
cost. 

Dyershnricr,  Tenn. — The  Business  Men's  Association  is  re- 
ceiving bids  for  the  installation  of  an  ornamental  street- 
lighting  plant   in  the  business  district. 

+LouiaviIle,  Ky, — The  cQntract  for  the  installation  of  a 
heating  plant  in  the  countv  Poor  House,  near  Louisville, 
has  been  awarded  to  J.\MES  McWILLIAMS  &  CO.,  Louisville 
Bids  were  received  Mar.  15  by  the  Fiscal  Court.  Noted 
Mar.  6. 

MnysTllle.  Ky. — Plans  are  being  considered  by  the  City 
Council  for  the  installation  of  an  ornamental  street-lighting 
system  in  the  business   district. 

Cleveland.  Ohio — Bids  will  be  received  by  W.  J.  Spring- 
born,  Dir.  Pub.  Serv.  until  noon.  Mar.  27.  for  the  construction 
of  concrete  foundations  and  railroad  siding  for  the  municipal 
electric-light   plant. 

Coryrllle.  Ohio — The  Ohio  Valley  Electric  Ry.  Co.  has  been 
grranted  a  franchise  by  the  County  Commissioners  to  con- 
struct and  operate  transmission  lines  from  Coryville  to  Iron- 
ton.     W.  W.  Magoon,  Huntington,  W.  Va.,  is  Gen.  Mgr. 

Lima.  Ohio— Bids  will  be  received  bv  the  Board  of  Edu- 
cation until  Apr.  15,  for  the  installation  of  a  new  heating 
system   in  the   Lima  High   School. 

AVapHkoneta.  Ohio — The  ^\'estern  Ohio  Ry.  Co.  is  consider- 
ing plans  for  an  expenditure  of  $20,000,  for  the  construction 
of  transmission  lines  from  Wapakoneta  to  St.  Mary's.  H.  V. 
Swinehart,  Lima,  is  Elec.  Engr. 

+KendallTllle  Ind. — The  contract  for  the  construction  of  a 
municipal  electric-light  plant  has  been  awarded  to  the 
BEERS-OFCUT  CONSTRUCTION  CO.,  Fort  Wayne,  Ind.  Bids 
were  received  by  the  city.  Mar,   11.      Noted  Feb.  27. 

•fLosansport.  Ind. — The  contract  for  the  installation  of 
surface  condenser  in  the  municipal  electric-light  plant  has 
been  awarded  bv  the  Board  of  Public  Works  to  the  REEVES- 
SKINNER   CO.,    St.   Louis,    Mo.,    at    $12,783.      Noted   Jan.   2. 

EcorMe,  Mich. — Press  reports  state  that  the  Village,  Coun- 
cil is  making  preliminary  arrangements  for  substituting 
electricity  for  gas  in   the  street-lighting  system. 

Hastings,  Mich. — Extensive  improvements  to  its  plant  and 
system  at  Hastings  are  planned  by  the  Thornapple  Gas  & 
Electric  Co.     Estimated  cost,  $16,000.     Lewis  W.  Heath  is  Mgr. 

Jollet,  III. — Plans  are  being  prepared  by  the  Western 
United  Gas  &  Electric  Co.  for  improving  its  gas  plant.  The 
capacitv  of  the  plant  will  be  doubled  and  will  cost,  $350,000. 
Patrick   O.Malley   is   Supt. 

Kimballtonn,  Iowa — The  citizens  recently  voted  to  issue 
bonds  for  the  installation  of  an  electric-light  plant  John 
Neilson   is  interested.     Noted   Mar.   6. 

Ottumn-a,  lotra — The  Ottumwa  Gas  Co.  is  considering  an 
expenditure  of  $100,350  for  the  construct  on  of  a  gas  plant  at 
Ottumwa.     E.   L.   Lambert   is  Mgr. 

Roseau,  Minn. — At  a  recent  election  the  citizens  voted 
to  issue  bonds  for  the  construction  of  a  municipal  electric- 
light  plant.     P.  H.  Buran  is  Clk.     Noted  Mar.  6. 


iloltoii,    Kan Worley    &     Rlack.     RnKrs.,    Reliance     Bldg., 

Kansas  '.'ilv.  Mo.,  are  preparing  plans  for  the  improvement 
of   thi'   mmlclpul   elcctrlc-ll(,'ht   plant   at    Holton. 

•lelmui",  Kan. — The  construction  of  an  electrlc-llght  plant 
at  Jetmor,    Is   under  consideration. 

KiiHHell,  Kan. — An  election  will  soon  be  held  at  which  the 
proposition  to  Issue  bonds  for  the  construction  of  an  electrlc- 
light  system  will  be  submitted  to  the  voters. 

'i'liroB.  Knn. — We  are  oinclally  advised  that  bids  will  bo 
received  bv  the  city  about  Apr.  1  for  the  construction  of  a 
inuiiicipal  electric-light  plant.  Kstlmated  cost,  $20,000.  Plans 
have  been  prepared  by  KoUlns  &  Westover.  Kansas  City, 
Mo,     li.  A.  Greeson  is  City  Clk.     Noted  Mar.   13. 

+  ilaHMe(t,  IVeli. — The  contract  for  the  construction  of  an 
electric-Ilght  plant  has  been  awarded  to  the  ALA.MD  E.NGINB 
&   SUPPLY    CO.,    Omaha,   Neb,,   at    $12,565,      Not.d    Feb.    13. 

Willow  Lake,  .S.  D Bids  will  be  received  about  May  1  for 

the  construction  of  an  electric-light  plant  at  Willow  l.,ake. 
J.   F.   Flindt  is  Audr. 

Austin,  Tex.— The  Austin  Gas  Light  Co.  will  Install  an  ad- 
dition to  Its  gas  plant  here  that  will  add  125,000  cu.ft.  daily 
to  the  present  capacity. 

ilryau,  Tev. — H.  P. 'Ball,  of  Detroit,  Mich.,  and  associates 
!ire  arranging  to  install  .a  gas  manufacturing  plant  and  lay 
a  distributing  system   here. 

Fowlerton,  Tex. — Preparations  are  being  made  for  the  in- 
stallation here  of  an  electric  light  and  power  plant  and  an 
ice  factory.  Construction  of  a  waterworks  system  will  also 
soon   be   started. 

Franklin.  Tex. — The  Franklin  Water  &  Light  Co.  is  pre- 
paring to  make  extensive  improvements  to  its  electric-light 
and  power  plant  here.  Two  producer  gas  engines  and  other 
machinery  will  be  installed.     P,  H.  Kellogg  is  Pres,  and  Mgr. 

Kyle,  Tex. — The  City  Council  has  been  granted  a  franchise 
for  a  period  of  55  years  to  J,  W.  Tompkins  and  associates  to 
construct   and   operate   an   electric-light   plant   at   Kyle. 

liubliock,  Tex. — The  Lubbock  Light  &  Ice  Co.  has  sold  its 
electric-light  plant  and  ice  factory  here  to  John  R.  Culllnane, 
of  St.  Louis,  Mo,,  and  associates.  The  properties  will  be  en- 
larged  and    improved. 

Marshall,  Tex. — The  Marshall  Electric  Co.  has  been  in- 
corporated to  construct  and  operate  an  electric-light  and  ice 
plant  at  Marshall.  E.  S.  Fry  M.  Turney  and  E.  L.  Wells. 
Jr.,  are  the  incorporators. 

Mercedes,  Tex. — S.  A.  Robertson,  of  San  Benito,  Tex.,  has 
been  granted  a  franchise  by  the  City  Council  for  the  installa- 
tion of  an  electric-light  and  watt  rworks  plant  here.  An 
ice  plant  is  also  contemplated. 

Mount  Pleasant,  Tex. — Plans  are  oeing  prepared  for  the 
improvement  of  the  local  electric-ligh'  plant  which  was  re- 
cently purchased  by  the  Albert  Emanue:  Co..  of  Dayton,  Ohio. 
The  proposed  work   will  involve  an   expenditure  of  $50,000. 

San  Antonio,  Tex. — The  San  .\nton;':  Gas  &  Electric  Co., 
will  spend  about  $100,000  in  extending  its  gas  mains  and 
making  improvements  to  its  electric  lighting  system  here. 
E.   E.   Eysenbach,   San  Antonio,   is  Mgr. 

Sulphur  Sprinfts,  Tex. — T.  Coleman.  Mayor,  is  negotiating 
with  a  syndicate  of  Columbus.  Ohio,  men  for  the  installation 
of  a  gas  manufacturing  plant  and  the  laying  of  a  distributing 
system    here. 

Timpson,  Tex. — The  Timpson  Light  &  Power  Co.  will  in- 
stall a  complete  system  of  street  lighting  here  and  make 
improvements  to  its  plant. 

AViehita  Falls,  Tex. — The  Wichita  Falls  Light  Co.  is  pre- 
paring to  extend  the  street-lighting  system  of  this  city.  It 
has  entered  into  a  ten-year  contract  with  the  City  Council 
for  the  establishment  and  maintenance  of  a  street-lighting 
system.     Ciiarles  A.  Malone,   Wichita   Falls,   is  Mgr. 

San  Diego.  Calif. — The  Southern  Sierra  Power  Co,.  Title 
Insurance  Bldg.,  Los  .Vngeles,  is  preparing  to  extend  its 
power  lines  through  San  Bernardino  and  Riverside  into  San 
Diego.      F.   A.   Worthley,   Riverside,   is  Mgr. 

Ogden.  Utah — To  provide  for  a  reserve  reservoir  to  take 
care  of  the  additional  water  supply  needed  since  the  enlarge- 
ment of  the  power  plant  the  Utah  Light  &  Ry.  Co.  has  pur- 
chased eight  acres  of  land  immediately  southwest  of  the 
powerhouse  on  the  Caiion  road.  The  reservoir  "will  be  from 
4  to  7  ft.  deep  and  will  cover  the  entire  eight  acres.  J,  S. 
Welles,  Salt  Lake  City,  is  Gen.  Mgr. 

Provo,  I'tah — The  Utah  Valley  Gas  &  Power  Co.  is  con- 
sidering an  expenditure  of  $150,000  for  the  construction  of  a 
gas  plant  at  Provo.      P.  C.  Richmond,  Salt  Lake  City,  is  Pres. 

+L.OS  .Vngeles.  Calif. — The  Southern  California  Edison  Co. 
has  awarded  a  contract  for  the  construction  of  a  substation 
on  Owensmouth  St.,  to  F.  O.  ENGSTROM  CO.,  Fifth  and 
Seaton  Sts.,  Los  Angeles. 

+San  Francisco.  Calif. — The  Pacific  Oil  &  Lead  Works 
awarded  a  contract  to  the  DECKER  ELECTRICAL  CON- 
STRUCTION CO.,  Ill  New  Montgomery  St..  for  the  temporary 
wiring  and  construction  of  a  power  and  light  svstem  in  its 
plant  on   Townsend    St.,   at   $6517. 

Ottawa.  Ont. — The  Electrical  Department  has  prepared 
plans  for  the  proposed  installation  of  new  equipment  in  the 
municipal   electric-light   plant.      Estimated   cost,    $22,000. 

St.  Thomas.  Ont. — Plans  are  being  prepared  by  the  Michi- 
gan Central  R.R.  Co.  for  the  construction  of  a  power  plant 
at  St.  Thomas.  Estimated  cost,  $150,000.  C.  E.  Taylor,  De- 
troit, Mich.,  is  Supvr.   Elec.  L.  and  P. 

Oxbow.  Sask. — An  expenditure  of  $12,000  is  being  consid- 
ered for   the   installation  of  an    electric-light    plant   here. 

Vernon,  B.  C. — Bids  will  be  received  by  D.  G.  Tate,  City 
Clk.,  until  Apr.  11,  for  the  installation  of  one  500-hp.  Diesel 
engine,  one  375-kw.  2300-volt  three-phase  60-cycle  generator 
with  direct-connected  exciter  and  one   10-ton  traveling  crane. 

SaokTille,  N.  B. — The  construction  of  an  electric-light 
plant  is  contemplated.     Estimated  cost,  $70,000. 
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BRIDGES 

New  York,  Bf.  Y. — The  New  Jersey  Interstate  Bridge  Com- 
mission, appointed  by  the  State  of  New  Jersey  for  the  pur- 
pose of  ascertaining  the  practicability  of  building:  either  a 
bridge  across  the  Hudson  River  or  tunnels  underneath  it,  for 
highway  traffic,  has  submitted  Its  report  to  the  State  Legis- 
lature at  Trenton.  N.  J.  In  it  the  Commission  recommends 
that  a  bridge  be  constructed  jointly  by  the  States  of  New 
Tork  and  New  Jersey  across  the  Hudson  River,  from  57th 
St.,  New  York  City,  to  a  point  directly  opposite  on  the  Jersey 
shore.  That  it  is  entirely  practicable  and  necessary  for  the 
now  Increasing  traffic  between  Ne'w  York  and  New  Jersey  is 
the  opinion  of  the  Commission.  Tentative  designs  for 
the  structure  have  been  made  by  engineers  and  call  tor 
a  bridge  with  a  span  of  2S00  ft.,  with  612  ft.  steel  towers 
and  a  length  of  approximately  6000  ft.  over  all.  The  esti- 
mated cost  of  such  a  structure  is  estimated  by  the  commission 
to  be  $42,000,000.  This  includes  land  values,  interest,  ingi- 
neering  expenses,  etc.  Henry  W.  Hodge,  149  Broadway,  has 
been  the  engineer  for  the  New  York  Commission  and  J. 
Vipond  Davies,  30  Church  St..  has  acted  in  the  came  capacity 
for  the  New  Jersey  Commission.  The  New  York  Commission 
will  make  the  same  recommendation  to  its  Legislature  at 
Albany  and  the  project  will  then  rest  with  the  two  Legislat- 
ures for  final  action. 

New  Bmnswlck,  N.  J. — The  bids  received  on  Jan.  13,  for 
the  constr'zction  of  the  steel  and  concrete  bridge  over  Noes 
Creek  on  the  Blazing  Star  Road,  have  been  rejected  and  new 
b'  Is  will  be  received  bv  the  Board  of  County  Freeholders 
jntil  Apr.  1.  Alvin  B.  Fox  is  the  County  Engr.  Peter  H.  S. 
Hendricks   is  the  Dir.   of  the   Bd.     Noted   Jan.    9. 

+Trentan,  N.  J. — The  Philadelphia  &  Reading  Ry.  has 
awarded  the  contract  for  the  construction  of  a  new  foui-- 
track  concrete  arch  bridge  over  Stony  Brook,  to  the  STIER- 
MARSH    CONSTRUCTION   CO.,    Philadelphia,    Penn. 

A+CheHter,  Penn — The  contract  for  the  construction  of  a 
concrete  balance  cantilever  structure  bridge  over  the  Chester 
River  at  Fifth  St..  has  been  awarded  to  CARL  L.  CAMP, 
Montrose,  Penn..  at  $33,800.  The  other  bidders  were:  The 
Fans  Concrete  Co..  Philadelphia.  $58,948;  James  Kelley, 
Sharon  Hill.  $41,000;  Palmer  &  Snyder  Philadelphia,  $34.9.ss 
Nelson  Meredith,  $34,884;  Pennsylvania  Bridge  Co.,  $39,700. 
Noted    Feb.    27. 

+*Phlla<leli»hlt,  Penn. — Bids  for  the  construction  of 
bridges  were  received  on  Mar.  18,  as  follows,  for  the  Mont- 
gomery St.  Bridge  over  the  Connecting  Rv.:  F.  J.  BOAS,  (a) 
201  N.  Broad  St..  Philadelphia.  $49,224  (awarded  contract); 
M.  &  J.  B.  McHugh.  (b)  714  Arcade  Bldg.,  Philadelphia, 
$54,94«;  Stier-Marsh  Co..  (c)  1011  Chestnut  St.,  Philadelphia, 
$51,430;  Richard  Walsh,  (d)  $5922  Tacony  St.,  Philadelphia, 
$54,275;  American  Paving  &  Construction  Co.,  (e)  211  S.  9th 
St.,  Philadelphia,  at  $54,750;  Cramp  &  Co..  <£)  Denckla  Bldg., 
Philadelphia,  $49,960;  for  bridge  at  66th  Ave.  Notth.  over  the 
Pennsylvania  R.R.:  James  Kelly,  (g)  $26,500;  Stier-Marsh  Co., 
(c)  1011  Chestnut  St..  Philadelphia.  $24,900:  RICHARD 
AVALSH.  (d)  5922  Tacomy  St..  Philadelphia,  $24,750  (awarded 
contract) ;  City  Ave.,  over  Indian  Run.  between  Philadelphia 
and  Montgomery  Counties:  Jos.  Perua,  (h)  334  N.  65th  St., 
Philadelphia,  $26,500;  Ferro.-Concrete  Co.,  (c)  1011  Chestnut 
St.,  Philadelphia.  $25,800;  James  Kelly,  fg)  Bulletin  Bldg., 
Philadelphia,  $24,100;  ^I.  &  J.  B.  McHugh.  (b)  714  Arcade 
Bldg..  Philadelphia.  $34,980;  Nelson  Mervdith  Co.  (J)  Cham- 
bersburg,  Penn.,  $24,880;  P.  J.  LAWLER,  (k)  Bela,  Penn., 
$21,942  (awarded  contract);  Chester  Ave.,  over  Philadelphia 
&  Baltimore  R.R.:  M.  <ft  J.  B.  McHL'GH,  (b)  714  Arcade  Bldg., 
Philadelphia,  $31,448  (awarded  contract);  F.  J.  Boas,  (a)  201  N. 
Broad  St..  Philadelphia.  $31,943.  Henry  H.  Qulmby  is  Engr. 
of  Bridges.     Noted   Feb.   27. 

Keynnldnvtlle,  Penn. — We  are  officially  advised  that  the 
bids  received  for  the  construction  of  the  concrete  arch  over 
Sandy  Lick  Creek,  between  Revnoldsvllle  and  West  Revnolds- 
vllle.  have  been  rejected  and  bids  will  be  recelvd  by  the 
County  Commissioners  at  Rrookville,  Penn.,  until  Apr.  11.  W. 
C.    Beyerly  Is  Clk.      Noted  Mar.    13. 

+I.>Dniberport.  W.  Va. — The  contract  for  the  construction 
of  a  bridge  across  the  West  Pork  River  at  Lumberport  has 
been  awarded  to  the  RIVERSIDE  BRIDGE  CO..  Wheeling. 
W.  Va.,   at   $30,230.     Noted   Mar.   13. 

Newman,  (Ja.^ — '^lans  have  been  prepared  for  the  construc- 
tion of  a  steel  bridge.  300  ft.  long,  at  La  Grange  St.,  for  the 
Central  of  Georgia  R.R.  and  the  citv.  The  estimated  cost  Is 
$12,000.     C.   K.   Lawrence.   Savannah.  Ga..    Is  the   Ch.   Engr. 

Clara,  Fla — Press  reports  state  that  bids  will  be  received 
py  the  County  Commissioners  at  Berry,  Fla..  until  Apr.  7. 
for  the  construction  of  a  steel  bridge  across  Rocky  Creek  at 
Clara.     R.  L.  Stripling  Is  the  County  Clk. 

ColnmliuH.  Ohio — Bids  will  be  received  at  the  office  of  the 
county  CommlsHlonerH  until  Apr.  11.  for  bridge  work  accord- 
ing to  Engineer's  Estimates  No.  445.  463,  406.  467.  468  and  469. 
T'lans  and  specifications  are  on  file  at  the  office  of  F.  M.  Savrc. 
County  Audr. 

Delaware,  Ohio — Plans  are  belncr  considered  for  a  new 
bridge  on  Pheshlre  .St..  over  the  tracks  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  Ry.     The  estimated  cost  Is  $12,000. 

RIyrln.  «lhlf> — See   Item  under  Streets  and  Roads. 

Hamilton,  Ohio — Bids  will  be  received  bv  the  County  Com- 
mlHHlonerH.  until  Apr.  22.  for  the  construction  of  a  new  brldorn 
over    the   canal    at    Heaton   St.      The    estlmtaed    cost    Is   $14.0(V0. 

Madlaon,  ln<l. —  Bids  will  be  received  by  the  Commissioners 
of  Jeffertion  County,  at  the  Court  House.  Madison,  until  1:30 
p.m..  Apr.  S.  for  bridge  work  In  Jefferson  County.  Plans 
and  specifications  are  on  file  at  the  offlci^  of  A.  M.  Taff, 
County    Audr. 

Newport,  Inil.— Rids  will  bo  received  bv  the  Commissioners 
of  Vermrlllon  County  until  Apr.  7.  for  the  construction  of  a 
steel  and  concrete  bridge  about  150  ft.  long,  at  Newport. 
Roy  Slater  Is  the  County  Audr.     Noted   Feb.   13. 

4>'WaDkeKiin,  III — The  contract  for  the  construction  of  the 
Oenessie  .St  Viaduct  at  Wnukeegnn.  has  been  awarded  to  the 


JOHN  WHEELER  CONSTRUCTION  CO.,  Geneva,  Hi,  at 
72,619.  Westcott  &  Ronneberg,  10  La  Salle  St..  Chicago.  111., 
are  the  Consult.  Engrs.  M.  J.  Donthitt.  City  Hall,  Waukeegan, 
is  the  City  Engr.      Noted  Mar.   6. 

+AVaterlDO,  Iowa — ^'e  are  officially  advised  that  the  con- 
tract tor  the  construction  of  the  Mullan  Ave.  Bridge  across 
the  Cedar  River  at  Waterloo  has  been  awarded  to  N.  M. 
STARK  &  CO.,  Des  Moines,  Iowa,  at  $99,778.  The  other  bid- 
ders were:  Gould  Construction  Co.  $105,127;  the  Blackhawk 
Construction  Co..  Davenport.  $101,073;  Miller-Hey  Construction 
Co..   $103,034.     Noted  Mar.  6. 

+  We  are  officially  advised  that  the  contract  for  the  con- 
struction of  two  reinforced  deck  girder  bridges  crossing 
Blackhawk  Creek  has  been  awarded  to  the  MILLER-HEY 
CONSTRUCTION  CO..  Waterloo,  at  $22,576.  The  other  bidders 
were:  The  Blackhawk  Construction  Co..  Waterloo.  $27,473; 
Waterloo  Construction  Co.,  $25,701;  Gould  Construction  Co., 
Davenport,  $24,69). 

Redwood  Falls,  Minn. — The  proposition  to  erect  a  bridge 
with  a  20-ft.  roadway  and  two  4-ft.  walks  at  Redwood  Falls. 
is  under  consideration.  The  estimated  cost  is  $10,00().  W.  J. 
Smithers    is    the    City    Recorder. 

Lexlni^on,  Neb. — Bids  will  be  received  at  the  office  of  the 
County  Clerk  until  10  a.m..  Apr.  22,  for  the  construction  of. 
a  reinforced-concrete  bridge  over  the  Platte  River.  Plans 
and  specifications  are  on  file  at  the  office  of  the  State  Engi- 
neer at  Lincoln,  Neb. 

Mitchell,  S.  D. — The  contract  for  the  construction  of  the 
bridges  in  Davison  County  during  1913,  has  been  awarded  to 
A.  N.  BJODSTRUP,  Mitchell.  An  appropriation  of  $18,000  has 
been   made   for    the    work. 

Selby,  S.  D — Press  reports  state  that  bids  will  be  received 
until  Apr.  1.  for  bridge  construction  during  the  year  1913. 
D.  A.  Taylor  is  the  County  Audr. 

Liakota,  N.  D. — Bids  will  be  received  by  Peter  Sjurseth. 
County  Auditor,  until  Apr.  6.  for  the  construction  of  a  steel 
span  bridge  60  ft.  long,  over  the  Cheyenne  River  at  Halverson 
Crossing. 

-^Osceola,  Ark. — Bids  will  be  received  by  the  Commission- 
ers of  Drainage  District  No.  11,  Mississippi  County.  Ark., 
for  the  construction  of  11  steel  bridges.  Willis  E.  .\yres. 
Randolph  Bldg.,  Memphis,  Tenn.,  is  the  Consult.  Engr.  G. 
L.    Waddell    is   Chn.    of   the   Com. 

Fort  Worth,  Tex. — The   Commisisoners'   Court  has  accepted 

the  plans  of  Brenneke  &  Fay.  Consult.  Engrs.,  St.  Louis,  Mo., 
for   the  construction  of   two   new  bridges.      Noted  Jan.    9. 

Olympia,  Wash. — Press  reports  state  that  an  appropriation 
of  $50,000  has  been  made  for  the  purpose  of  constructing  a 
steel  bridge  over  the  Pen  de  Grille  River,  to  connect  'Wash- 
ington and   Idaho. 

Medford.  Ore. — Press  reports  state  that  bids  for  the  con- 
struction of  a  bridge  over  the  Rogue  River  at  Medford.  were 
received  as  follows:  E.  G.  Pelham.  $18,800;  U.  S.  Steel  Products 
Co..  $19,492:  Portland  Iron  W'orks.  Portland,  $22,400;  N.  S. 
Steel  Co.,  $24,925. 

+Dyervllle,  Calif. — The  contract  for  the  construction  of 
the  steel  highway  bridge  over  the  Eel  River  at  Dyerville.  has 
been  awarded  to  the  CHICO  CONSTRUCTION  CO.,  Chlco.  at 
$25,557.     Noted    Feb.    20. 

AVIllowM.  Calif. — -Plans  are  being  prepared  for  the  con- 
struction of  a  bridge  to  cost  $100,000.  The  expense  will  be 
shared  by  Glen  and  Colusa  Counties. 

WATER  SUPPLY — IRRIG.\TION 

-A-Amherst,    Mass. — Bids    will    be    received    by    the    Board    of 

Selectmen  until  9:15  a.m..  Mar.  29.  for  furnishing  the  follow- 
ing: 69.4  tons  c.-i.  pipe  8-  to  12-in..  69.4  tons  16-in.  c.-l.  pipe. 
51  tons  specials,  consisting  of  stock  patterns  of  bends, 
branches,  plugs.  Increases  and  sleeves.  8-.  12-  and  14-ln.  John 
Mullen   Is  Chn. 

lioNton,  Mbhh. — Bids  for  furnishing  meters  were  received 
bv  the  Supply  Department.  Mar.  10,  as  follows:  (a)  6000  %-ln., 
(b)  250  ^1-ln..  (c)  100  1-in.,  (d)  150  I'A-ln.,  (e)  76  2-ln..  (f) 
20  3-in.:  Hersey  Mfg.  Co.,   (a)   $5:   (b)   $7;   (c)   $9.80;   (d)   $19.50; 

(e)  $32.50:  (f)  $55.25;  Neptune  Meter  Co..  (a)  $8;  (b)  $12;  (c) 
$16;  (d)  $30.00;  (e)  $50;  Thomson  Meter  Co.,  (a)  $7.20;  (b) 
$10.80;  (c)  $14.40:  fd)  $27;  (e)  $45;  (f)  $76.50;  National  Meter 
Co..  (a)  $7:  (b)  $10;  (c)  $14;  (d)  $30;  (e)  50;  (f)  $90;  H.  R. 
Worthington.    (a)    $6.25;    (b)    $10;    (c)    $13:    (d)    25;    (e)    42.60: 

(f)  $75.     Noted  Mar.   6. 

East  I.ongr  Meadow.  MasN. — It  Is  proposed  to  Install  a  water 
system  here,  estimated  to  cost  $35,000.  The  supply  will  be 
procured  from  Springfield.  The  construction  work  necessary 
win  consist  of  laving  about  32.000  ft.  of  6-  and  8-ln.  c.-l.  pipe, 
with  hydrants,  valves,  etc.  F.  C.  Burton  Is  Chn.  Bd.  of  Select- 
men. 

nrooklyn,  N.  Y. — See  Item  under  Buildings. 

I.yndenvllle,  N.  Y. — Wltmer  &  Brown.  Consult.  Engrs..  Buf- 
falo. N.  Y..  have  prepared  plans  for  the  construction  of  a 
water  system  here.  Bonds  for  $26,000  have  been  voted  for  this 
work. 

Madison,  N.  Y. — Bonds  for  $14,600  were  voted  nt  the  recent 
election  for  Instnlllng  a  gravity  water  system  here,  accord- 
ing to  plans  prepared  bv  W.  G.  Stone  *  Am.  Cmisnlt.  EnKrs.. 
Iltica,  N.   Y.     Fred  Welch  Is  Village   Pns.     Noted   Mar.    6. 

Marlon,  N.  Y. — We  are  officlnllv  advised  that  the  proposed 
Installation  of  n  water  system  here  Is  held  up  bv  the  Con- 
servation Commission.  Charles  L.  Sevbold  Is  Pros.  Bd.  Water 
Comrs.     Noted  Mar.  IS,  as  Black  River.  N.  Y. 

New  York.  N.  V. — Bids  will  be  received  by  Hcnrv  S.  Thomp- 
son.   Conir.    Water   Supply.    Gas   and    Eleclrlcltv.    lintll    2   p.m., 


11th,  12th  and  isth  Aves.  Section  IT.'  fiirnlMh'ing.  delivering 
and  laying  high-pressure  flre-servlce  mains  and  nnpurlenances 
In  Bayard,  Baxter,  Broome.  Bowery.  Elizabeth.  Rim.  Houston, 
Hudson,    Mott,    Mulberry,    Prince.    Sprlntr,    Stone,    West    and 
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■\Voith  St3.,  and  Wust  Broadway,  liioliidirm:  furnlshlin;.  dellv- 
trliiK  and  installing  miitor  operated  valves,  walerpniof  valve 
vaults  and  subsidiary  duets  on  the  llowery.  Hudson  St.  and 
Stone  St..  and  Subsidiary  duets  and  servke  boxes  at  the  Oliver 
St.  and  the  Gansevoort  St.  hlKh-pressure  pumplnK  stations. 
Specifications  are  on  tile  at  the  otHce  ot  BnglneerlnK  Newa, 
505  Pearl  St..  New   York. 

We  are  olticialiy  advised  that  bids  to  roof  with  relnforced- 
concrete  tiles,  five  superstructures  for  breaknecic  KH^^inj^ 
chamber  and  Foundry  Urook  and  Indian  Brook  siphon  cham- 
bers. Contract  130.  were  received  by  the  Board  ot  Water 
Supply  Mar.  IS,  as  follows:  Martin  Murray.  Inc..  Trov,  N.  \'.. 
$5200;  American  Cement  Tile  Mfg.  Co.,  29  Broadway,  New 
York,   $7400.      Noted   Mar.   6. 

♦  Bids  win  be  received  by  the  Board  of  Water  Supply,  until 
11  a.m.,  Apr.  S.  for  Contract  105.  furnishing,  delivering  and 
installing  bronze  riser  valves  and  appurtenances  for  the  city 
tunnel  of  Cat.skill  Aciueduct  in  the  City  of  New  York.  Charles 
Strauss  is   I'res.  aii<l  .loseph   i'.  Morrisey,  Secy. 

+  We  are  ollieially  advised  that  contracts  h.ive  been 
awarded  bv  Henrv  S.  Thompson,  Comr.  Water  Supplv,  Oas 
and  Electricity,  as  follows;  To  DITUKIN  &  LAAS,  111.'!  Park 
Ave.,  New  York,  furnishing  and  constructing  auxiliary  pump- 
ing stations  on  Southfield  Blvd.,  Borough  of  Richmond.  .flT.- 
527;  making  necessar>'  excavations,  building  engine  founda- 
tions of  concrete,  engine  pit.  floor,  etc..  and  a  new  feed-pump 
room  in  the  West  New  Brighton  pumping  station.  Borough  o> 
Richmond.  $1S50;  to  the  JOSEPH  BALAHAN  CO.,  dismantling 
and  transporting  one  pumping  engine  now  in  the  Baldwin 
pumping  station  at  Baldwin,  L.  I.,  to  the  West  New  Brighton 
Pumping  Station,  Borough  of  Richmond,  and  reerecting  it 
complete  in  place  with  new  parts,  etc.,  and  steam  and  exhaust 
piping,  section  and  discharge  piping,  one  dry  vacuum  pump, 
two  boiler  feed  pumps,  etc.,  and  all  valves,  $11,025;  to  the 
FLORENCE  IKON  WORKS,  furnishing  and  delivering  260 
tons  of  e.-i.  pipe,  $6175.  Bids  were  opened  Mar.  12.  Noted 
Mar.  20. 

♦AValden,  N.  Y. — Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  S  p.m.,  Apr.  9,  for  furnishing  and 
erecting  a  steel  standpipe,  16x50  ft.  Ezra  Y^oung  is  Village 
Clk. 

.\Hbury  Park,  N.  J.— We  are  officially  advised  that  l^ids  for 
Improving  the  water  system  here  "were  received  by  the  City 
Council,  Mar.  17,  as  follows:  J.  F.  Shanley  Co..  Newarlt,  N.  J., 
(c)  $112,903;  Henry  Spinach  Contracting  Co..  Waterbury. 
Conn.,  (b)  $62,376;  (c)  $75,047;  Atlantic  Construction  &  Supply 
Co.,  Jersey  Citv,  N.  J.,  (a)  $78,779;  (b)  $74,361;  G.  B.  Richard- 
son &  H.  K.  Corbin.  Owego,  N.  Y..  (a)  $95,500;  (b)  $66,000;  (c) 
$82,000;  Partridge  &  Burke.  Lodi.  N.  J.,  (b)  $62,938;  Edwin  L,. 
Bader,  Atlantic  Citv,  N.  J.,  (a)  $91,512;  (b)  $107,515;  John  W. 
Danforth  Co..  Buffalo,  N.  Y..  (a)  $78,246;  William  J.  Norton, 
New  York,  N.  Y..  (c)  $106,275;  J.  Allen  Conklin.  Newark,  N.  J., 
(a)  $82,229;  Andrew  T.  Van  Cleve,  Asburv  Park,  (a)  $85,718; 
(fc)    $71,756.      R.    L.   Savage   is   City   E.:sr.     Noted  Mar.   13. 

.tllentoYvn,  Penn. — George  A.  Johnson  and  Nicholas  S.  Hill. 
Consult.  Engrs..  and  Charles  D.  Weirba-h.  City  Engr..  have 
submitted  a   report  for   an   additional   water   supply. 

Carhoiidale,  Penn. — R.  J.  Gillis.  City  En^rr.,  is  preparing 
plans  for  improvements  to  the  water  system,  estimated  to 
cost    $50,000.      Bids   will   probably   be    asked   this   summer. 

+McKpea|>ort,  Penn. — We  are  officially  advised  that  the 
contract  to  furnish  and  install  one  400-hp.  vertical  water- 
tube  boiler  for  the  Water  Department,  has  been  awarded  to 
BABCOCK  &  WILCOX,  Pittsburgh.  Penn.,  at  $5331.  Bids  were 
opened  Mar.  17,  by  C.  E.  Soles,  City  Controller.     Noted  MiT.  13. 

+Rankln.  Penn. — We  are  officially  advised  that  the  .-on- 
tract  to  construct  the  16-in.  c.-i.  intake  pipe  for  the  water  sys- 
tem of  the  McClintic-Marshall  Construction  Co..  at  Rankin, 
has  been  awarded  to  the  DRAVO  CONTRACTING  CO  ,  Pitts- 
burgh. Chester  &  Fleming.  Pittsburgh,  are  Consult.  Engrs. 
Noted  Mar.    13. 

Reboboth.  Del. — We  are  officially  advised  tliat  bids  will  be 
received  by  the  Board  of  Public  Works  until  Apr.  15.  for  fur- 
nishing and  laying  c.-i.  pipe,  constructing  a  200,000-gal. 
water  tower,  furnishing  and  installing  engines  and  pumps. 
Estimated  cost,  $30,000.  H.  T.  Downing  is  City  Engr.  C.  S. 
Horn  is  Secy.  Bd.  Pub.  Wks.     Noted  Mar.   20. 

-A-.VIexandrla,  Va. — Bids  will  be  received  bv  David  J.  Howell 
&  Son.  Consult.  Engrs.,  Union  Trust  BIdg.,  'Washington,  D.  C, 
until  1  p.m.,  Apr.  15.  for  constructing  a  concrete  masonry 
dam  for  the  Alexandria  Water  Co.  The  contract  includes; 
16,000  cu.yd.  of  earth  excavation,  1600  cu.yd.  of  rock  excava- 
tion. 17.500  cu.yd.  of  concrete  masonry.  1150  cu.yd.  of  rubble 
masonry,  gate  house,  and  setting  of  pipes,  gate  valves,  sluice 
gates  and  appurtenances. 

W'arrentown,  N.  C. — It  is  proposed  to  install  water  and 
sewer  systems  here.  An  election  has  been  called  for  May  6 
to  vote  on  the  proposition.     J.  W.  Allen  is  Mayor. 

Manning.  S.  C. — J.  Newton  Johnston,  Consult.  Engr..  Flor- 
ence. S.  C.  is  preparing  plans  for  a  water  system  here,  esti- 
mated to  cost  $30,000.  The  contract  will  involve  24.000  ft.  of 
pine.  32  gate  valves,  two  100-hp.  boilers.  45  hydrants,  one 
1.000.000-gal.  steel  tank,  service  pumps,  brick  pumping  station 
and   a   reservoir. 

MarMballvllle.  Ga. — The  J.  B.  McCrary  Co..  Atlanta.  Ga.,  is 
preparing  plans  for  the  installation  of  a  water  svstem  and  an 
electric-light  plant  here,  estimated  to  cost  $20,000.  J.  O. 
Boonton   is  Mayor.     Noted  Mar.   6. 

Rome,  Ga. — The  Solomon-Norcross  Co.,  Candler  Bldg.,  At- 
lanta. Ga.,  is  preparing  plans  for  improving  the  water  system 
at  Rome.  The  plans  provide  for  the  installation  of  a  new 
pumping  system,  and  the  replacing  of  steam-power  equip- 
ment with   electric  pumps. 

Carrabellr.  Fla. — .\ccordine:  to  press  reports,  bids  are 
being  received  bv  the  Water  Works  Committee  for  installing 
water  and  sewer  systems  here.  Chauncey  Coombs  is  a  mem- 
ber  of   the  committee. 

liake  Bntler.  Fla. — An  election  will  probably  soon  be 
called  to  vote  on  a  bond  issue  for  the  Installation  of  'water 
and  sewer  systems  and  an  electric-light  plant. 

♦PrnHarola,  Fla. — Bids  will  he  received  by  the  "Water  and 
Oas  Committee  of  the  City  Council  until  noon.  Apr.  22,  for 
constructing  a  reinforced-concrete  reservoir,  100x150  ft.,  and 
8  ft.  deep,  covered  with  galvanized  iron  roof  supported  by  tim- 


ber tru»8<-8.  Plans,  speciflcatlons  and  blank  forms  may  b'- 
obtained  from  L.  Earle  Thornton,  City  Engr.  Dave-  Kuglemaii 
is  Chii.  of  Com. 

Knoxvllle,  'IVnn. — The  Water  Department  is  having  plana 
prepared  for  the  construction  ot  an  additional  filtration  basin 
adjoining  the  present  reservoir.  George  P.  McTeer  is  Comr. 
Noted  Dec.  19. 

.\uKUMta,  Ky, — The  town  Is  considering  the  Installation  ot 
a  water  system  either  as  a  municipal  proposition  tfr  by  award- 
ing a  franchise  to  M.  A.  Castoe  &  Co,  The  Commercial  Club 
Is    Interested. 

Ilanvillr,  Ky. — The  city  contemplates  increasing  the  capa- 
city of  the  pumping  station  on  the  Dl  River,  and  Is  also  con- 
sidering extensions  to  its  distributing  system.  J.  M.  Wallace 
Is  .Mayor.     Noted  Dec.   12. 

.\krou.  Ohio — Bids  will  be  received  by  R.  M.  Pillmore.  Dlr. 
Pub.  Ser.,  until  noon.  Mar.  28.  for  furnishing  and  delivering 
cutting-in-sleeves    and    valves    for    sluice    gates. 

.\kron.  Ohio — Bids  will  l>e  received  by  the  Department  ot 
Puldic  .Service  until  noon,  Apr.  S,  for  constructing  the  Cuya- 
hoga River  Dam.  Water-Works  Contract  No.  24.  The  con- 
tract involves;  7000  cu.yd.  earth  excavation  above  elevation 
252.0:  26.000  cu.yd.  earth  excavation  below  elevation  252.0; 
15,000  cu.yd.  rolled  embankment;  15,000  sa.ft.  steel  sheet  pil- 
ing; 3000  sq.ft.  wooden  sheet  piling;  1700  cu.yd.  riprap;  12.000 
bbl.  cement;  350.000  lb.  steel  reinforcement;  9230  cu.yd.  con- 
crete masonry;  5000  11).  power-plant  superstructure  sheet  lead; 
2700  lb.  sheet  iron;  4000  lb.  chains.  Plans  and  sp<-clflcatlon8 
are  on  file  at  the  office  of  R.  M.  Pillmore.  Dir.  Pub.  Ser..  and 
at  the  office  of  F.  A.  Barbour.  Consult.   Engr..    Boston.  Mass. 

+Chevl»t,  Ohio — We  are  officially  advised  that  the  contract 
to  lav  a  fi-in.  water  main  In  various  streets  has  been  awarded 
to  N.  RUEBEL.  Cheviot,  at  $.S000.  Bids  were  opened  by  Jacob 
Krollman,  Jr.,  Village  Clk.,   Mar.   19.     Noted  Mar.  13. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Springborn, 
Dir.  Pub.  Ser.,  until  noon.  Apr.  1,  for  furnishing  special  cast- 
ings for  the  Water  Department.  .Specifications  may  be  ob- 
tained   from    the    Superintendent   of    the    Water    Department. 

Bids  will  be  received  bv  W.  J.  Springborn,  Dir.  Pub.  Ser., 
until  noon,  Apr.  4.  for  furnishing  250.000  ft.  of  3'/4-in.  fiber 
conduit  for  the  Water  Department.  .Specifications  may  be 
obtained  at  the  office  of  the  Superintendent  of  the  Water 
Department. 

+Misban'aka,  Ind. — We  are  officially  advised  that  the  con- 
tract to  lay  a  suction  pipe  here  to  connect  with  six  10-in. 
wells  has  been  awarded  to  G.  F.  STOECKINGER,  109  West 
Second  St.,  Mishawaka.  Bids  were  opened  Mar.  10.  Noted 
Mar.  13. 

+  Grand  Rapids,  Mich. — According  to  press  reports,  a  con- 
tract to  furnish  c.-i.  pipe  for  main  extensions  has  been 
awarded  to  the  LYNCHBURG  FOUNDRY  CO.,  Lynchburg,  Va., 
at  $40,000.     Noted  Feb.  6. 

Jackson,  Mich. — We  are  officially  advised  that  bids  will 
be  received  by  the  Board  of  Public  Works  until  10  a.m..  Ap- 
7,  for  furnishing  and  installing  a  pumping  engine,  and  fur- 
nishing and  laying  aliout  four  miles  of  water  mains,  with  the 
necessary  valves  and  hvdrants.  A.  W.  D.  Hall  is  City  Engr., 
and  J.   P.  Harrison,   Supt.   Pub.  "tt'ks.     Noted   Mar.   20 

♦.Vnna.  111. — Bids  will  be  received  by  the  Illincis  State 
Board  of  Administration,  Springfield,  111.,  until  2  p.m..  Apr.  21, 
for  furnishing  and  erecting  complete,  near  Anna,  a  new  water 
system,  including  brick  and  reinforced-concrete  pumping  sta- 
tion electrically  equipped;  filter  plant,  earthen  dam  with  con- 
crete spillway;  a  2.000,000-gal.  reinforced-concrete  storage 
reservoir;  a  po'wer-transmission  line,  and  a  10-  and  12-in. 
pipe  line  about  3^  miles  long;  also  for  furnishing  and  instal- 
ling all  material,  tools,  labor  and  appliances  for  the  equipment 
of  three  filters  of  a  total  capacity  of  about  1,000,000  gal.  per 
day,  complete  and  ready  for  operation.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  Dabney  H.  Maury,  Consult. 
Engr..  Monadnock  Block.  Chicago,  III.  Frank  D.  Whipp  Is 
B'iscal  Superv.     Noted  Mar.  6. 

Chleago,  III. — Bids  will  be  received  by  the  Department  of 
Public  "Works  until  11  a.m..  Mar.  27.  for  furnishing  and  deliv- 
ering special  castings  for  c.-i.  water  pipe,  as  required  by  the 
Bureau  of  Engineering  during  the  period  ending  Dec.  31, 
1913.  The  approximate  quantities  are;  360  tons  of  4-  to  12-in., 
and  40  tons  of  16-  to  36-in.  Bids  will  be  received  at  the  same 
time  for  furnishing  and  delivering  at  the  citv  plumbing 
shop,  at  14th  St.  and  Indiana  Ave.,  1000  1-in.  and  100  H4-in., 
300  1^4 -in.  and  400  2-in.  valves.  L.  E.  McGann  is  Comr.  Pub. 
Wks. 

♦  Evanston,  III. — ^Bids  will  be  received  by  John  H.  liOOre, 
Comr.  Pub.  Wks..  until  4  pm..  Apr.  14.  for  constructing  a 
12.000.000-gal.  mechanical  filtration  plant  and  appurtenances 
on  a  site  adjacent  to  the  pumping  station.  The  work  includes 
the  construction,  complete,  covering  earth  excavation,  mixing 
tank,  coagulating  basins,  filtered  'water  reservoir,  filter  tanks 
and  equipment,  piping,  buildings,  low-lift  pumps,  eteam 
driven,  steel  wash  "water  tower.  Plans  and  specifications 
were  prepared  by  George  W.  Fuller.  170  Broadway.  New  York, 
and  Langdon  Pearse,  76  West  Monroe  St.,  Chicago,  111.  The 
plant  is  estimated  to  cost  $180,000.      Noted  Mar.  6. 

Moline,  III. — Bids  will  be  received  until  10  a.m..  Mar.  28, 
for  remodeling  and  extending  the  pumping  station.  Estimated 
cost,    $12,000.      L.   Payton  is    City  Engr. 

Sheboygan  Palls,  ^Vi». — We  are  officially  advised  that  Jeri- 
miah  Donohue.  of  the  firm  of  Donohue  &  Sinz.  Consult.  Engrs., 
Sheboygan,  is  preparing  plans  for  water  and  sewer  svstems 
here.  L.  A.  Weisse  is  Pres.  Village  Bd.  Noted  incorrectly 
Mar.   6. 

+  BnrIinKtop,  Iowa — We  are  officially  advised  that  the 
contract  to  construct  a  clear  water  basin  for  the  Citizens' 
Water  Co.  has  been  awarded  to  the  PHEE  CONSTRUCTION 
&  ENGINERING  CO.,  People's  Gas  Bldg..  Chicago.  HI.,  at 
$24,96  5.  Bids  were  opened  Mar.  15.  Prank  Lawlor  is  Supt. 
Noted  Mar.  6. 

niarcnsi,  Iowa — A  franchise  has  been  granted  to  K.  C 
Ga  .nor.  Sioux  City.  Towa,  to  install  a  water  system  here- 
Estimated    cost.    $12,000. 

Woodbine.  Iowa — Bonds  for  $23,000  have  been  voted  for 
installing  water  and  sewer  systems  here.     Noted  Feb.  27. 

Deenvood.  Minn. — We  are  officiall>'  advised  tliat  an  elec- 
tion  has   been    called   to  vote  on   a   bond   issue    for    the   instal- 
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lation    of    a    municipal    well-water    system,    estimated    to    cost 
$15,000.     C.  C.  Adams  is  Mayor.     Noted  Feb.  27. 

Bennlneton,  Kan. — Bids  will  be  received  by  F.  O.  Rein- 
hardt,  City  Clk.,  until  7:30  p.m..  Mar.  31.  for  construetins  a 
water  system  here.  The  contract  involves  a  50.000-gal. 
tank  on  a  100-ft.  tower,  one  motor-driv.;n  turbine  pump. 
capacity  100  gal.  per  min..  a  brick  pumping  house,  well  with 
casing,"c.-i.   pipe.  etc.      J.   H.  Nelson  is  Act.  Mayor. 

Tnron.  Kan. — Bids  will  probably  soon  be  asked  for  install- 
ing a  water  system  here,  estimated  to  cost  $20,000.  Rollins 
&  Westover,  Kansas  City,  Mo.,  are  Consult.  Engrs.  Noted 
Mar.   13. 

Benkelman,  »b. — The  town  contemplates  the  installation 
of  a  water  svstem.  estimated  to  cost  $20,000.  An  election  will 
probably  be  "called  to  vote  on  the  proposition. 

Volln,  S.  D. — The  Town  Board  has  authorized  the  installa- 
tion of  a  municipal  water  system.  Bids  will  probably  soon  be 
asked  for  this  work. 

Lit-lnKBton,  Mont. — The  Cii.y  Council  has  accepted  the  plans 
of  Burns  &  McDonnell,  Consult.  Engrs.,  Scarritt  Bldg.,  Kan- 
sas Citv.  Mo.,  for  the  installaton  of  a  water  system  her(\  and 
an  election  has  been  called  to  vote  on  a  bond  issue  of  $22o,000. 
Noted  Mar.  13. 

Beaumont,  Tex. — H.  G.  Land  and  associates  will  install  a 
system  of  irrigation  to  water  about  BOOO  acres  of  land  near 
here.  A  pumping  plant  will  be  erected  on  Hillebrandt  Bayou. 
Fort  AVorth,  Tex. — The  City  Commission  has  ordered  an 
election  to  be  held  on  Apr.  8  to  vote  on  the  proposition  of 
issuing  $300,000  of  water  bonds  and  $175,000  of  school  bonds. 
RoHenbere.  Tex. — The  Citv  Council  is  making  preliminary 
arrangements   for   installing   a   water    system   here. 

Durant.  Okla. — Bonds  foi  $80,000  were  voted.  Mar.  18^  for 
extending  the  water  and  sanitary  sewer  systems.  v\  .  P. 
Danford  is   City  Engr.      Noted  Jan.    23. 

GunDlHon,  Colo. — We  are  officially  advised  that  bids  will 
be  received  bv  M.  J.  Schmitz,  Town  Clk.,  until  5  p.m.,  Apr.  1. 
for  constructing  a  concrete  reservoir  of  200.000  gal.  capacity. 
The  contract  involves  excavation  for  reservoir  and  trenches. 
retaining  wall,  trenches  for  intake  and  outlet  tubes,  and 
concrete  work.     O.  H.  Aikine  is  Town  Engr.     Noted  Mar.  13. 

Loean.  Viab — "V\'e   are    officially   advised   that   the   city   con- 
templates   the    cun.<Jtruction    of    a    settling    basin    and_filt^e 
connection    with    the   municipal    water   system, 
pherys  is  City  and  County  Engr. 

EllenNbure,  WaKh. — We  are  ofjicially  advised  that  the  sur- 
vey for  the  tunnel  and  flume  work  in  the  Cascade  Irrigation 
District  will  be  completed  in  about  two  months,  and  bids 
will  probably  be  asked  soon  after  that  time.  The  improve- 
ment is  estimated  to  cost  from  $350,000  to  $400,000.  R.  Lee 
Parnes  is  Secy.     Noted  Mar.  13. 

KIrkland,  WaMh. — An  election  has  been  called  for  Apr.  5, 
lo  vote  on  a  bond  Issue  of  $18,250,  for  the  installation  of  a 
water  system. 

Dayton,  Ore. — Bonds  for  $14,000  have  been  voted  for  re- 
building the  water  system.  W.  T.  H.  Tucker  is  City  Recdr. 
Noted   Feb.   13. 

Fowler.  Calif. — The  citv  contemplates  an  expenditure  of 
$18,000,  for  extending  and  improving  the  municipal  water 
Bys'tem. 

San  DIeeo,  Calif. — We  are  officially  advised  that  bonds  for 
$340  000  have  been  voted  here,  to  be  used  for  constructing 
about  12  miles  of  8-  to  36-ln.  water  mains,  repairing  the 
various  distributing  reservoirs,  and  building  a  reinforced- 
concrete  reservoir  160  ft.  in  diameter  and  33  ft.  high.  In  the 
center  of  Balboa  Park.  About  half  of  this  work  will  be 
done  by  dav  labor,  under  the  supervision  of  H.  ,\.  W  hitney. 
Hydraulic  Engr..  and  the  rest  will  be  contracted  for.  The 
Department  of  Water  also  has  under  consideration  the  con- 
struction of  a  28-  or  30-in.  water  main  from  the  Cholas 
Heights  filtration  plant  to  the  low  service  district  In  .San 
Diego.  This  pipe  will  probably  be  either  a  well-dipped 
steel  pipe  or  a  built-up  wood  stave.  Herbert  R.  Fay  Is  Supt. 
Dept.    of    Water.      Noted    Mar.    13. 

Talnre,  Calif. — The  city  has  voted  to  purchase  th.'  plant 
of  the  T'llare  Citv  Water  Co.,  at  $30,000,  .nnd  make  it  a  part 
of  the  proposed  municipal  system.  The  mv  system  is  estl- 
mited  to  cost  $100,000.  and  plans  for  it  are  oeing  prepared 
by  Sloan  &  Robinson,  Consult.  Engrs.,  San  Francisco.  Noted 
Vrb.    27. 

nriichton,  Ont.— 3ids  will  be  received  by  T.  Atrd  Murray, 
Lu.nJde"  Bla,'..  Toronto,  until  Api-.  7,  for  ll.fiOO  ft.  of  lo-ln. 
steel  pipe.  21  '00  ft.  of  6-ln.  pipe,  and  39  six-ln.  hydrants 
for    water   exicr  "jlons    at    Brighton. 

St.  ThomaH.  '.'••. — .lames  A.  Bell,  City  'RnKr..  Is  p-eparlng 
plans  foi  "onBtr.'ctir.g  a  standpipe.  Instating  new  bo  'ers  at 
«he  pump  -^use  an.!  laying  a  20-ln.  main  .".stlmate..  tost, 
$105,000.  P.'  '  for  construction  will  ),-r>ab!y  be  asked  soon. 
North  Hattleford,  -HHk.— Bids  will  be  received  by  M.  W. 
Dixon.  Secy.-Treas..  until  »  ').m.,  Apr.  15,  for  the  followli.g: 
Contract  A,  pinelaving  of  water- works  and  sewers.  fop- 
tract  D,  furnlHhIng  c.-l.  an'l  ;,teel  water  pipes  and  specials. 
Contract  E.  fire  hydrants  ani  (tale  valves.  Conti^ct  S,  fur- 
nishing vitrified  tile  sewer  pine  and  Junctions.  Contract  1, 
constructing    concrete    sidewalks    and    curbs. 

lieiclna.  Sank.— Bids  will  b<:  received  by  the  City  Conri- 
mlsHloners  until  noon,  Apr.  9,  for  the  following:  Contract  B, 
77,037  lln.ft.  of  fi-ln.  c.-l.  pipe.  71X0  lln.ft.  of  8-ln.  c.-l  p  pe. 
2983  lln.ft.  of  10-ln.  c.-l.  pipe,  1140  lln.ft.  of  12-ln.  c.-l.  p  pe, 
9958  lln.ft.  of  l«-ln.  c.-l,  pipe,  10,941  lln.ft.  of  IK-ln.  c.-l.  pipe. 
16,712  lln.ft.  of  24-ln.  c.-l.  pipe.  96.02  tons  specials.  Conlrarl 
C,  105  tons  ^i-ln.  lend  pipe.  25  tons  '  I"  '';»<\  P'P^'' J^,"" 
lln  ft.  2-ln.  gttlvanl/.<-d  pipe  and  cnu[illngs,  500  llji.ft.  Vi-ln. 
Kttlvanlzed  pipe  and  couplings,  1000  lln  ft.  1-ln.  black  pipe. 
123H  tons  pig  li-ad.  5  tons  braided  Jute  rope.  Contrnct  1), 
150  2-ln.  brass  gate  valves.  271  6-1,,.  Iron  body  gate  v"  ve», 
29  8-ln.  Iron  body  gate  valves,  4  10-ln.  Iron  body  gnle  valves, 
2  12-ln  Iron  bodv  gate  valves,  15  16-In  Iron  body  gate 
v,.|v,.,     IS    IM-ln     lion    bfidv    gate    Valves,    13    24-In.    Iron    body 


gate  valves,  1  IS-in.  check  valve,  348  valve  boxes,  190  6-in. 
fire  hydrants,  10  S-in.  fire  hydrants.  Contract  E,  1750  %-in. 
corporation  cocks.  800  1-in.  corporation  cocks,  1750  %-in. 
curb  cocks,  800  1-in.  curb  cocks,  300  %-in.  lead  to  lead 
unions:  200  1-in.  lead  to  lead  unions,  150  1-in.  four-way 
branches,  1500  No.  2  curb  boxes,  200  No.  4  curb  boxes,  200 
curb   box   tops. 

SERVERS 

Sanford,  Maine — According  to  press  reports,  an  appropria- 
tion of  $8000  has  been  made  for  sewer  extensions. 

Charleston,  X.  H. — Preliminary  estimates  and  plans  are 
being  prepared  for  the  installation  of  a  sewer  system  here. 
estimated  to  cost  $15,000.  J.  H.  Locke  is  Chn.  Sewer  Com. 
Noted   Feb.    27. 

Exeter.  X.  H. — The   town  contemplates   extensions   and  im- 
provements to  its  sewer  system.     Fred  S.  Fellows  is  Town  Clk. 
Bellons  Falls,  Vt. — An  election  will  probably  soon  be  called 
to    vote    on    a    bond    issue    for    imiiroving    and    extending    the 
sewer  system.      Estimated   cost.   $20,000. 

Boston.  Mass. — Bids  will  be  received  by  the  Department  of 
Public  Works  until  Mar.  28,  for  laying  sewers  and  drains  In 
Helena  St.  and  Lime  St.     L,  K.  Rourke  is  Comr.  Pub.  \N  ks. 

Norwood,  Mass. — Lewis  D.  Thorpe,  Consult.  Engr..  201 
Devonshire  St.,  Boston,  is  preparing  plans  for  completing  the 
sewer  system   here.      Estimated  cost,    $70,000. 

Watertown,  Mass The  following  appropriations  have  been 

made  for  sewer  extensions:  From  Mount  .A.uburn  St.  to  Qulmby 
St.,  $3900:  in  the  northern  section  of  the  city,  $2000;  in  the 
western  section  of  the  city,   $0700. 

Providence,  R.  I. — The  Citv  Council  will  probably  during 
the  coming  season  arrange  for  the  installation  of  a  sewage 
disposal  plant  to  care  for  the  sewage  now  treated  at  the  city 
filter  beds  west  of  Lonsdole  Ave.  The  plant  will  be  of  the 
Imhoff  type,  and  is  estimated  to  cost  $23,000,  Otis  F.  Clapp  is 
City  Engr. 

Bridgeport,  Conn. — Press  reports  state  that  bids  will  be 
received  bv  the  Paving  and  Sewer  Committee  until  Mar.  31, 
for   constructing   sewers   in    Fairfield    Ave.   and   Sherman   St. 

Rrookl>-n,  N.  Y Bids  will   be  received  by  Alfred  E.  Steers, 

Pres.  Boro.  of  Brooklyn,  until  11  a.m.,  Apr.  2,  for  constructing 
sewers  in  various  streets.      Approximate  cost,  $70,000. 

Brooklyn,  N.  Y. — We  are  oflilcally  advised  that  the  fol- 
lowing bids  were  received  on  Mar.  19,  by  the  President  of 
the  Boro.  of  Brooklyn,  for  the  construction  of  sewers  in  va- 
rious streets:  For  sewers  in  Carroll  St.,  from  'Washington 
St.  to  Bedford  Ave.,  John  C  Schrade,  $6690:  Stanhope  Con- 
struction Co.,  $6708:  James  '.  Gorman,  $6748;  Joseph  Jennings, 
$7188;  Murphy  Bros.,  $7218,  Tony  Lapadula,  $7629;  For  sew- 
ers in  West  24th  St..  from  Mermaid  .A.ve.  to  Surf  Ave.,  Murphy 
Pros.  $7030:  Newman  &  Carey  Co.,  $7631:  For  sewers  in  Hop- 
l.inson  Ave.,  from  Lott  Ave.  to  Viena  .\ve..  Murphy  Bros., 
■j;389*;  A.  B.  Nichols  Inc.,  $6190;  A.  Paino,  $6295;  Stamhope 
Contracting  Co.,  $6471;  Gulp  Co.  Inc.,  $6647:  Robert  Tomlin- 
son,  $6649;  Joseph  Jennings,  $6720;  Albert  H.  Kich  Inc.,  $6784; 
James  J.  Gorman,  $6897;  John  J.  Schrade,  $7352;  Hugh  J. 
Blake,  $7781:  For  sewers  in  49th  St.,  from  17th  Ave.  to  the 
L  I  R.R..  Seaboard  Construction  Co.,  $19,25(1;  James  J.  Gor- 
man. $19,427;  Stanhope  Construction  Co.,  $19,683;  Joseph  Jen- 
nings $20,189;  John  J.  Schrade.  $22,048:  Murphy  Bros.,  $22,429; 
Gulp   Bros.    Inc..    $22,467.      Noted   Mar.    13. 

Fort  Erie,  X,  Y. — Witiner  &  Brown,  Consult.  Engrs..  Buf- 
falo N.  Y..  are  surveying  for  the  proposed  sewer  system  here. 
The   system   is  estimated   to    cost   $50,000. 

+JohnHtown,  IV.  Y. — The  Common  Council  has  awarded  a 
contract  to  A.  M.  BANKER,  Johnstown,  at  $10,531  to  con- 
struct the  Littauer  extension  sewer  and  a  sewer  In  Water 
St.     Noted  Mar.  20. 

♦Schenectady,  N,  Y. — Bids  will  be  received  by  the  Board 
of  Contract  and  Supply  until  2:30  p.m..  Apr.  2,  for  laying  about 
30,000  lln.ft.  of  sewers.  For  particulars  address  «.  Thomas 
Wooley,  City  Engr. 

Sharon  SprlnK",  N.  Y. — Bids  will  be  received  by  the  Board 
of  Sewer  Commissioners  until  5  p.m..  Mar.  29,  for  furnishing 
sprinkling  filters  and  settling  tanks.  Morrell  Vrooman, 
GloversvlUe,   N.   Y..    Is  Consult.    Engr, 

Sprlnic  Valley,  !V.  Y. — We  are  officially  advised  that  the 
propo.sitlon  to  issue  bonds  for  making  a  survey  for  a  sewer 
svstem,  was  defeated  at  the  election.  Mar.  18.  C.  H.  B.  Trum- 
bull is  Village  Clk.     Noted  Mar.  20. 

♦  .\ndiihon,  N.  J. —  Bids  will  be  received  by  Jay  Y.  Krout, 
Boro.  Clk.,  until  8  p.m.,  Apr.  21,  for  constructing  sanitary 
sewers  and  a  sewage  disposal  plant.  The  contract  Involves: 
66,000  lln.ft.  of  vitrified  sewi  r  pipe,  with  nianhol.-s  and  tliish- 
tanks,  15,000  ft.  of  agricultural  tile  drain  In  sewer  tr.tuh, 
sump  and  pumping  outfit,  and  a  complete  disposal  pliiiit^ 
I'lans  and  spi'dflcatUms  may  be  obtained  from  the  Boimigh 
Clerk,  or  mav  be  examined  at  the  office  of  Robinson  &  Wag- 
ner. Con.<ult.'  Engrs.,  37  East  28th  St.,  New  York,  and  at  the 
office  of  John  J.  Alberlson,  Boro.  Engr.,  Magnolia,  N.  J.  Noted 
Mar.   20. 

ClifT-l''"  Park  rcilffslde  roHt-offlce).  N.  .1.— Bids  will  ho 
recelvi-d  by  the  Mayor  and  Borough  Council  until  8  p.m..  Apr. 
;4,  for  constructing  Sections  2,  3  and  4  of  tho  proposed  trunk 
1..  wers.     Myles  J.  Murphy  la  Boro.  Clk. 

>1\'ewnrk,  !V.  J. — Bids  will  be  received  by  the  Passnle  Vnl- 
le"  .Seweragi'  Commission  until  2  p.m.,  Apr.  15,  for  construct- 
ing Section  11  of  the  main  Intercepting  sewer  In  the  town  of 
Nutle^  The  contract  Involves:  Tteni  1.  earth  excavation  and 
ri'MlIIng  trench,  for  120-ln.  Hewi'f,  6500  lln.ft.  Item  2.  'on- 
crete  niHHonry,  In  trench,  Portland  ci>mi'nt  mortar,  1 S  000 
(■u.vd.  Itrne  3,  brick  mnsonry.  In  manholes,  laid  with  Porl- 
liiiid  ci-ment  mortar,  and  apartment  work  100  cu.yd.  Item  4, 
rock   I'xeavatlon,  In  trench,   loo  cu.yd.     John  S,  Gibson  Is  Clk. 

I.licnnirr.  Penn. —  A  slli'  has  been  purchased  for  the  pro- 
pi)Sed  sewage  dlsi>OKiil  plant,  and  blils  for  construction  will 
probablv  be  iiskeil  this  Hummer,  C.  M.  Mcfliine  Is  Secy.  Itoro, 
Council." 

Pitman,     Peon, — The     BorouBrh     Council     has     passed     on 
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ordinance  providing  for  the  construction  of  a  storm  water 
sewer  In  Holly  Ave.      Estimated  cost.   $7U00. 

SumcrMft,  I'enu. — liids  will  be  received  by  the  Commission- 
ers of  Somerset  County  until  1  p.m.,  Apr.  3,  for  constructing 
a  sewage  disposal  plant  at  the  County  Home  and  Hospital 
for  the  Insane,  two  miles  east  of  Somerset.  L.  M.  Phillips  Is 
Clk. 

WllmlnKton,  Del. — The  City  Council  contemplates  a  loan 
of  $150,000  for  sewer  extensions  and  street  pavintc.  A.  .1. 
Taylor  is   City  Kngr. 

•  Ilnltimore,  .Mil. — We  are  otTlcially  advised  that  bids  for 
Sanitarv  Contract  No.  109,  Lateral  Sewers  in  District  No.  41, 
were  received  by  the  Board  of  Awards,  Feb.  26,  as  follows: 
Carozza.  Levesen  &  Carozza,  2016  Pennsylvania  Ave.,  Balti- 
more $92,697:  Gallagher.  Boyle  &  Bryan,  147  West  Mont- 
gomery St.,  Baltimore,  $94,242;  Wm.  McCarthy  &  Co.,  1518 
Malster  Ave..  Baltimore,  $97,S19.  Calvin  W.  Hendrick  Is  Ch. 
Engr.,   Sewerage  Commission.      Noted   Feb.   20. 

PnrttcmburB.  ^V.  Vn. — The  City  Administration  has  com- 
pleted plans  for  the  construction  of  two  storm  sewers,  which 
will  be  built  to  drain  parts  of  the  Fourth.  Fifth  and  Righth 
Wards.  The  sewers  will  be  of  concrete,  the  first  extension 
being  60  in.  and  the  second  40  in.  Plans  and  specifications  are 
In  the  hands  of  the  City   Engineer. 

'^Charlotte,  N.  C. — Bids  will  be  received  by  the  Executive 
Board  until  S:  30  p.m..  Apr.  2,  for  constructing  about  18,221 
ft.  of  8-  to  24-in.  sewers  and  drains  with  the  necessary  ap- 
purtenances, and  200  ft.  of  c.-i.  pipe  for  creek  crossings.  A. 
H,   Wearn   Is  City   Clk.    and   Treas.      Noted   Dec.    5. 

KInston,  N.  C. — An  election  will  probably  soon  be  called  to 
vote  on  a  liond  issue  of  $75,000.  for  extending  the  sewer  sys- 
tem,  improving  the  electric-light   plant,  and  paving  streets. 

VVarrenton,  N.  C. — See  item  under  Water  Supply — Irriga-- 
tlon. 

Mcnnlng,  S.  C. — J.  Newton  Johnston,  Consult.  Engr.,  Flor- 
ence, S.  C,  has  prepared  plans  for  laying  al:)out  SOOO  lin.ft.  of 
8-in.  terra  cotta  pipe  sewers,  with  22  manholes  and  10  flush- 
ing siphons.     Bids  will  probably  soon  be  asked. 

Carrabelle,  Fin. — See  item  under  Water  Supply — Irrigation. 

Lake  Butler,  Fla. — See  item  under  Water  Supply — Irriga- 
tion. 

+Moblle,  Ala. — A  contract  to  construct  sewers  in  the 
•western  part  of  the  citv  has  been  awarded  to  G.  A.  CHAM- 
BLIN,  Mobile,  at  $5000.  Bids  were  opened  Mar.  25.  Noted 
Mar.  20. 

Lebanon,  Tenn. — The  city  contemplates  a  bond  issue  of 
$75,000  for  installing  a  sewer  system.  A.  B.  Martin  is  Chn. 
Bd.  City  Comrs.     Noted  Feb.   13. 

.^Bremen.  Ohio — A  contract  to  construct  sewers  here  has 
been  awarded  to  HOUSTON  &  HENDERSON,  Logan,  Ohio,  at 
$9372. 

PIqua,  Ohio — Plans  are  on  file  at  the  office  of  the  City 
Engineer,  for  constructing  sewers  in  various  streets,  as  fol- 
lows: Boone  St.,  1400  ft.;  Cottage  Ave.,  1400  ft.;  Chestnut 
St.,  3500  ft.;  10,560  ft.  in  other  sections  south  of  the  railroad, 
and  4700  ft.  in  the  vicinity  of  the  Park  addition  on  north 
Broadway. 

+Sandn8ky,  Ohio — A  contract  to  construct  a  sewer  in  Hayes 
Ave...  from  Taylor  St.  to  Fillmore  St..  has  been  awarded  to 
ANTHONY  G.  O'DONNELL,  Sandusky,  at  $7754. 

Sprlniu;fleld.  Ohio — The  City  Council  has  adopted  a  resolu- 
tion declaring  it  necessary  to  construct  a  combined  sewer  in 
Stanton  Ave.,  from  Mason  to  Sycamore  St.,  and  in  Pearl  St., 
from  Clifton  to  Grand  Aves. 

Menominee,  Mich. — Albert  Hass,  City  Engr.,  has  prepared 
plans  and  specifications  for  the  construction  of  sewers  in 
Spies  Ave.,  from  Jenkins  to  Emma  St..  in  Holmes  Ave.  from 
Jenkins  to  Emma  St.,  and  in  Holmes  Ave.,  from  Broadway  to 
Ingalls  St.  The  plans  have  been  submitted  to  the  City 
■Council. 

Carlyle,  III. — Bids  will  be  received  by  the  Board  of  Local 
Improvements  until  1  p.m.,  Mar.  29,  for  improving  the  sewer 
system.  It  is  estimated  there  will  be  required  about  the  fol- 
lowing quantities  of  materials:  19,966  lin.ft.  of  6-in.  sewer 
pipe:  7006  lin.ft.  of  8-in.  sewer  pipe:  229S  lin.ft.  of  10-in.  sewer 
pipe;  1024  lin.ft.  of  12-in.  sewer  pipe:  720  lin.ft.  of  15-in. 
sewer  pipe;  109S  lin.ft.  of  IS-in.  sewer  pipe;  910  lin.ft.  of  20- 
in.  sewer  pipe:  732  lin.ft.  of  22-in.  sewer  pipe;  2540  lin.ft.  of 
24-in.  sewer  pipe;  headwall;  38  manholes;  35  lampholes;  12 
flushtanks,   etc.      Langley  TN'hitley   is  Chn.  of  Bd. 

Dixon,  111. — Bids  will  be  received  about  .\pr.  15,  for  con- 
structing about  10,000  lin.  ft.  of  vitrified  pipe  sewers,  from 
S-  to  15-in.  diameter,  and  4000  lin.ft.  of  6-in.  house  connections. 
Estimated  cost.   $9000. 

Fond  dn  L,ac,  Wis. — Bids  will  be  received  by  the  Board  of 
Public  Works  until  Mar.  28.  for  constructing  sewers  and  a 
sewage  disposal  plant  as  follows:  Section  1,  a  pump  pit  with 
motor-driven  centrifugal  pumps,  settling  tank  and  hypo- 
chlorite treating  plant;  Section  2,  S410  ft.  3S-  to  15-in.  tile 
pipe  sewer,  23  manholes  and  a  river  crossing:  Section  3,  5375 
It.  IS-  to  12-in.  sewer,  17  manholes  and  a  river  crossing.  J.  S. 
McCullough  is  Chn.     Noted   Mar.   20. 

KenoMha,  AV!». — The  question  of  issuing  $75,000  bonds  for 
constructing  a  trunk  sewer  for  the  north  and  northwest  sides, 
T^'ill  be  voted  on  at  the  coming  city  election. 

Woodbine,  lown — See  item  under  Water  Supply — Irrigation. 

Great  Rend,  Kan — H.  A.  Rowland,  Consult.  Engr.,  Mc- 
Pherson.  Kan.,  has  been  retained  by  the  Citv  Council,  to  pre- 
pare plans  for  a  gravity  outfall  sewer.  Bids  will  probably 
DP   asked    this   summer. 

+Madisnn,  Sfeb — The  contract  to  construct  a  sewer  system 
bere  has  been  awarded  to  the  KATZ  CONSTRUCTION  CO.. 
Omaha,  Neb.,  at  SIS.SSO.  The  other  bids  were:  C.  F.  Lvtle. 
Sioux  City,  $16,700;  William  Lana,  Council  Bluffs,  J17.104:  A. 
A,  Dobson  Co.,  Lincoln,  $15,775;  Park  Leffler  Co.,  South 
Omaha,  $16,321:  Bash  &  Gray.  Joplin,  Mo..  $16,425:  H.  J. 
c.ithrow,  Omaha,  $15,945;  Elkhorn.  Construction  Co..  Fre- 
mont, $16,330;  Mathews  Construction  Co..  Kansas.  $16,900: 
1  uhhc  Service  Construction  Co.,   Omaha,   $15,980.     Plans   were 


prepared  liy  the  W.  K.  Palmer  Co.,  919  Baltimore  Ave.,  Kan- 
sas  City,   Mo.     Noted   Jan.   9. 

Valley  City,  N.  D, — Pre88  reports  state  that  bids  will  be 
received  by  M.  J.  Boyd.  City  Audr.,  until  Apr.  4,  for  con- 
structing an  Intercepting  and  outfall  sewer  system.  Esti- 
mated cost,  $75,000.  D.  O'Malley  Is  Chn.  of  Sewer  Com.  Noted 
Dec.  12. 

+Call(ornla,  Mo. — We  are  officially  advised  that  the  con- 
tract to  construct  about  4'A  miles  of  lateral  sewers  here  has 
been  awarded  to  B.  INMAN?  California,  at  $15,647.  The  other 
bids  were:  E.  D.  Tvner,  Kansas  City,  Mo..  $17,244;  Edgar  Main, 
Liberty,  Mo.,  $18,640:  Plummer  &  Adams,  Springfield.  Mo., 
$19,240;  Page  Construction  Co,,  Kansas  City,  Mo,,  $13,956; 
T.  W.  Roberts,  Independence,  Mo,,  $16,173.  Bids  were  opened 
Mar.  17.  Burns  &  McDonnell,  Scarrlt  Bldg.,  Kansas  City,  Mo., 
are  Consult.  Engrs.     Noted  Mar.   13. 

+  Hnnnlbal,  Mo. — Press  reports  state  that  contracts  to  con- 
struct sewiMS  here  have  been  awarded  as  follows:  District  9. 
to  MATTHEWS  &  FORRESTER,  Kansas  City,  Mo.,  at  $22,007; 
District  100.  to  JACOB  ALTHOUSE,  St.  Louis,  Mo.,  at  $45,072. 
Bids  were  opened  Mar.  3.  B.  F.  Smiley  is  City  Engr.  Noted 
Feb.   20. 

Monroe  City,  Mo. — Burns  &  McDonnell,  Consult.  Engrs., 
Scarritt  Bldg.,  Kansas  City,  Mo.,  are  preparing  plans  for  a 
sewer  system  here. 

St.  Joseph,  Mo. — See  item  under  Streets  and  Roads. 

KIngMvllle,  Tex. — The  City  Council  is  having  plans  pre- 
pared for  the  installation  of  a  complete  sewer  system  here. 

Caddo,  Okla. — The  City  Attorney  has  been  directed  to  call 
an  election  to  vote  on  a  bond  issue  of  $20,000,  for  constructing 
a  sewer  system. 

Durant,    Okla See    item    under    Wtaer    Supply — Irrigation. 

Mountain  Home,  Idaho — An  election  has  been  called  for 
Apr.  1,  to  vote  on  a  bond  issue  of  $35,000  for  the  installation 
of   a  complete   sewer  system. 

+Corvalll»,  Ore. — Press  reports  state  that  a  contract  to 
construct  a  sanitary  sewer  system  here  has  been  awarded  to 
COLVER,  SHASKY  &  WOELKE,  Grants  Pass,  Ore.,  at  $17,662. 

+Fo«ler,  Calif. — Press  reports  state  that  the  contract  to 
construct  a  sewer  system  here  has  been  awarded  to  CHAM- 
BERS   &    HEAFY,    Oakland,    Calif.,    at    $16,079. 

^Pasadena,  Calif A  contract  has  been  awarded  to  PETER 

GRBOVACH,  1318  Kearny  St.,  Los  Angeles,  at  $14,888,  for  con- 
structing  sewer   in    District   No.    6,    including   Grand    -Ave     and 
other    streets.      The    approximate    quantities    are    17,376    ft.    of 
S-in.    and   3487   ft.    of   10-in.  pipe,   62    manholes,    14   flush   tanks.. 
611    6xS-in.   Y's   and   115   6x10    in.   Y's. 

Fort  Erie,  Ont. — Witmer  &  Brown,  Consult.  Engrs..  Buf- 
falo N.  Y.  are  making  a  survey  for  a  sewer  system  here, 
estimated  to  cost  $50,000,  The  plans  will  be  completed  in  a 
month,  and  bids  will  probably  be  asked  some  time  in  the 
spring. 

Sault  Ste.  Marie,  Ont The  city  contemplates  an  expendi- 
ture of  $26,000  for  constructing  sewers  and  sewer  outlets. 
W.  W.  Van  Every  is  City  Engr. 

fi-VRB.VGE 
Buffalo,    IV.    Y. — The     city    is    considering    the    removal    of 
ashes  and  garbage  with  its  own  forces  instead  of  by  contract, 
the   present   method   of  removal.      Francis   G.    Ward   is   Comr. 
Pub.  Wks. 

New  York,  N.  Y. — Bids  will  be  received  by  Calvin  Tomkins. 
Comr.  of  Docks,  Dept.  of  Docks  and  Ferries,  Pier  A,  foot  of 
Battery  Place,  North  River,  Boro.  Manhattan,  for  sprmgling 
certain  new  made  land  on  the  North  and  East  Rivers,  Boro. 
Manhattan. 

STREETS   AND   RO.VDS 

Blaekstone,  Mass The  Board  of  Selectmen  has  appropri- 
ated $7000  for  repairing  the  macadam  paving  on  Main  St. 
in  conjunction  with  the  State  Highway  Commission  which  is 
expected  to  appropriate  an  equal  amount.  John  J.  Downey  is 
Chn.    of    Selectmen. 

Worcester,  Mass.— Bids  will  be  received  unt"'  H  a.m.  liar 
29  bv  the  Street  Commissioner  for  oiling  about  2,000,000 
so  vd.  of  streets  during  1913.  Not  less  than  5  gal.  of  40% 
asphaltic  oil   to  each  sq.yd.     A.  T.   Rhodes  is   Comr. 

•  Bridgeport,  Conn Bids  will  be  received  until  8  p.m.  Mar. 

31  bv  the  Paving  and  Sewer  Commission  for  about  13.2in 
sq.vd".  pavement  on  various  streets.  Bids  are  asked  for 
■wood  block  asphalt  block,  stone  block,  brick,  bitulithic  or 
Hassam.      Bernard    Keating    is    Secy,    of    the    Com. 

New  Britain.  Conn.— The  following  bids  were  received  by 
the  Board  of  Public  Works.  Mar.  18.  for  paving  West  Main 
St.  Hastings  Pavement  Co..  New  York  City,  asphalt  blocks 
$2.50  per  sq.vd.;  Edward  Balfe  Co.,  Hartford.  Conn.,  Ber- 
mudez  or  California  asphalt  $2.53;  P'^'-son  Engineering  & 
Construction  Co..  Hartford,  Conn.,  vitrified  brick,  $2.58  and 
$2.62;  asphalt  blocks,  $2.60:  Warren  Bros.  Co..  Boston  Mass., 
bitulithic,  $2.37;  sheet  asphalt.  $2.47:  Connecticut  Hassam 
Paving  Co..  New  Haven,  Conn.,  Bessemer  shale  block.  $2.73. 
Thomas  Leonard.  New  Britain,  Conn.,  Mack  block.  |2.53: 
LTnion  Paving  Co.,  Schenectady,  N.  T.,  sheet  asphalt,  ii.ii. 
Noted   Mar.    6. 

Brooklyn.  N.  Y. — Bids  will  be  received  until  11  a.m..  Apr. 
2  by  the  President  of  the  Borough  of  Brooklyn,  Borougli 
Hall",  for  regulating  and  repaying  with  asphalt  a  section  of 
Flatbush  Ave.;  for  furnishing  and  delivering  400  tons  of  pav- 
ing pitch  as  directed  by  the  Engineer;  for  furnishing  and  de- 
livering 20.000  wood  paving  blocks  at  Corporation  Yard, 
Wallabout  Basin,  foot  of  Hewes  St.,  to  be  delivered  at  .such 
time  and  in  such  quantities  as  may  be  directed.  Alfred  h.. 
Steers  is  Pres. 
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Buffalo.  X.  Y. — Bids  will  be  received  until  11  a.m..  Apr. 
3,  bv  the  Department  of  Public  Works  for  paving  a  portion 
of  Roma  SI.  and  for  repaving  sections  of  Balcom  and  Am- 
herst Sts.  and  Delaware  Ave.  Francis  G.  Ward  is  Comr. 

Xew  York.  >'.  Y. — We  are  officially  advised  that  the  low 
bidder  for  paving  the  deck  of  Pier  42.  East  River,  with 
asphalt,  the  bids  for  which  were  received  by  the  Dept.  of 
Docks  and  Ferries  on  liar.  20.  was  the  Sicilian  Asphalt  Pav- 
ing  Co..  41  Park  Row.  at  $1.6S  per  sq.yd.  The  total  bid. 
however,  exceeded  the  appropriation  for  the  contract.  Calvin 
Tomkins    is    Commr.      Noted    Mar.    13. 

Xew  York,  N.  Y. —  (Borough   of  Queens) — We   are   officially 

vised  that   the  following  bids  were  received  on  Mar.   17.   by 

Maurice  E.  Connollv,  Pres.  Boro.  of  Queens,  for  improvements 
to  various  streets.  Onlv  the  low  bidders  are  given.  For 
paving  Grand  St.,  from  Flu.shing  Ave.  to  the  L.  I.  R.R.,  with 
r-ranite  block.  H.  J.  Muller.  $112,613;  for  regulating  and  grad- 
ing Kelly  Ave.,  from  Woodside  Ave.  to  Anderson  Ave.,  Can- 
non Engineering  Co.,  $9120;  for  paving  11th  Ave.,  fiom 
Broadway  to  Grand  Ave.,  with  asphalt.  Barber  Asphalt  Pav- 
ing Co..  $11,457;  for  paving  Edsall  Ave.,  from  Anthony  Ave. 
to  Onderdonk  Ave.,  ivith  asphalt,  Borough  Asphalt  Co., 
$5907;  for  paving  First  Ave.,  from  Payntar  Ave.  to  Wash- 
ington Ave.,  with  asphalt.  Barber  Asphalt  Paving  Co..  $21,606; 
for  paving  Grand  St.,  from  the  L.  I.  R.R.  to  Old  Flushing 
Ave.,  Cornelius  J.  Murphy,  $11,792;  for  paving  Hull  Ave.,  from 
Mueller  St.  to  Willow  Ave.,  Callagan  &  Roulet,  $11,500;  for 
paving  Ninth  Ave.,  from  Jackson  Ave.  to  Graham  Ave.,  Bar- 
ber Asphalt   Paving   Co.,    $19,113.      Noted   Mar.    13. 

»n-  York.  >.  Y. — Bids  will  be  received  by  the  Park  Board. 
Dept.  of  Parks,  Arsenal  Bldg..  Fifth  Ave.  and  64th  St.,  until 
3  p  m.,  Apr.  3,  for  construction  of  concrete  sidewalks  at  the 
44th  St.  and  Sixth  Ave.  entrance  and  the  Seventh  Ave.  en- 
trances to  Sunset  Park.  Borough  of  Brooklyn.  Chas.  B.  Stover 
is  Pres. 

SrracDse,  >'.  Y. — Bids  as  follows  were  received  by  the 
Board  of  Contract  and  Supply  for  resurfacing  21,000  sq.yd. 
asphalt  pavement:  Warner  -Quinlan  Co.,  $1.03  per  sq.yd.; 
Guy    B.   Dickinson,   $1.17;   John   Young,    $1.10. 

Frederick  J.  Baker  was  low  bidder  for  paving  North 
Franklin  St.,  at  $14,012.  for  sandstone,  and  $10,570  for  vitrified 
brick. 

The  low  bids  for  paving  Livingstone  Ave.  were;  Vitrified 
block  with  stone  curb,  John  Young,  $5349;  vitrified  brick,  com- 
bined curb  and  gutter,  John  Young,  $4987;  asphalt,  John 
Y'oung,  $4957;  asphalt,  stone  curb,  the  Warner-Quinlan  Co., 
$5348. 

YonkerH.  N.  Y. — Bids  will  be  received  until  3;30  p.m..  Apr. 
7,  by  the  Board  of  Contract  and  Supply  for  various  improve- 
ments on  Scott  Ave.  from  Kimball  Ave.  to  the  Bronx  River 
Road.     James  V.  Mahony  is  Secy. 

+E:nK<rvrood,  X.  J. — We  are  officially  advised  that  the 
Common  Council  has  awarded  a  contract  to  the  HASTINGS 
PAVING  CO..  25  Broad  St..  New  Y'ork,  at  $33,594  for  improve- 
ment of  Palisade  Ave.  from  Engle  to  James  St.  Other  bidders 
were-  P.  F  Kennev.  2291  Broadway,  New  York,  $34,626;  the 
Barber  Asphalt  Paving  Co..  New  York,  $40,235;  Watson  G. 
Clark  Is  Engr.     Robert  Jamieson  is  City  Clk.     Noted  Mar.  6. 

♦Jer«ey  City,  X.  J. — Bids  will  be  received  until  11  a.m. 
-Apr.  2,  by  the  Boulevard  Commissioners  of  Hudson  County  for 
furnishing  and  delivering  the  following;  About  lUO.OOO  gal. 
asphalt  road  oil,  about  85,000  gal.  asphalt  road  binder,  about 
100.000  gal.  tar  road  oil,  about  30,000  gal.  tar  road  binder, 
about  3000  cu.yd.  paving  sand  and  S750  cu.yd.  broken  trap 
rock  and  screenings.     John  C.  Sweeney   is  Clk. 

»n-ton,  X.  J. — Bids  will  be  received  until  noon.  Apr.  7.  by 
the  Board  of  Chosen  Freeholders  of  Sussex  County,  for  con- 
.Htruction  of  approximately  3550  ft.  of  the  Whitehall  Section 
of  the  Newton  .Stanhope  Road,  and  for  completion  of  the 
Franklin  Furnace-Stockton  Road,  Hardyston  Township.  R. 
Ij.   Slater   is  Clk.   of   the   Bd. 

Princeton,  X.  J. — The  City  Council  has  adopted  an  ordi- 
nance authorizing  the  macadamizing  of  Cleveland  Lane,  and 
directing  that   bids  for  the  work   be  asked. 

+Wri>tfleld,  X.  J. — We  are  officially  advised  that  the  Town 
Council  has  awarded  a  contract  to  JOSIOPH  F.  HURKE, 
Plalnfleld.  N.  J.,  for  various  .-(trei-t  Improvements,  Including 
10,100  sq.yd.  waterbound  macadam,  5720  lln.ft.  concrete  curb 
and  gutter,  and  resetting  1370  ft.  stone  curb.  There  were  11 
other  l.ldders.  A,  W.  Vars  is  City  Engr.  Charles  Clark  is 
Town  Clk.     Noted  Feb.  20. 

Bids  will  be  received  until  8  p.m.,  Apr.  7.  by  the  Town 
Council  for  improving  various  streets  under  Contract  Nos.  2 
and  3.  The  oavement  1.-,  to  be  of  Dolarway  and  waterbound 
macadam.     Charles  Clark   is  Town   Clk. 

Charierol,  Prnu.  -Bids  will  be  received  until  Apr.  1  by  the 
Borough  Clerk  '  .  grading  and  curbing  a  part  of  Fullow- 
field  Ave.,  and  l.,onK  Allev.  from  First  tu  Fourth  and  Seventh 
to  Eighth  SlB      Iri.  1,.  Nickeson  is   Boro.  Clk. 

•fClaTKvIlltr  Vr..  1. — The  Borough  Council  has  awarded  a 
conlract  o  M.  F.  RHODES  &  SON,  VersalllcB,  N,  Y.,  at  ap- 
proximately   $27,00  .    lor    paving   Main    St. 

Druvoa.iurr.  ,  .'rnn.  HIdH  will  be  received  until  8  p.m., 
Apr.  2.  by  the  Stree'  Committee  of  the  Borough  Counill.  for 
Impriivement  f  .Maple  and  Duquesne  .\veB..  McClure.  South 
MeCliiri-,  Itiymond  nd  Ravine  Sts.  S.  M.  Morrison  Is  Chn. 
of  the  Coin.     C.iurlne'    L.   Whltltaker  Is  Uoro.  Secy. 


Xortb  n  aiiduek,  I'pnn — Bids  will  be  recidved  until  3  p.m., 
Apr.  1.  by  thi-  lioroiigh  Council  for  grading  Ravine  .SI,  from 
fA^wiH  ,Sf.  til  llrlnton  Ave.;  for  grading,  curbing  and  r<j)avlng 
P'ranklin  and  lirlntim  Avei.  at  the  Borough  line.  Oeo.  E. 
.Selfers    Ic    Boro.    Engr. 

PltlMbnrKb,  Prnn.^The  Coiintv  CommlnHlonerK  of  Alle- 
gheny County  have  authorized  a  bond  iHHue  of  $1,000,000  for 
the  I  onKlriicllon,  repairing  and  miiinlennnre  of  lountv  roads. 
About  $600. oon  of  thlK  will  he  spent  In  the  construction  of  40 
mllen  of   new    road. 


AVanamfe,  I»enn. — Bids  will  i>e  received  until  Apr.  4  by  the 
Board  of  Commissioners  of  Newport  Tcwnship,  for  grading, 
curbing  and  paving  with  brick,  part  of  Main  St.  in  the  village 
of  Glen  Lyon,  and  part  of  Main  Road,  Sheatown.  W.  O. 
Davis  is  Secy.  Bd.  of  Comrs. 

-A-Baitlmore,  Md. — Bids  will  be  received  until  11  a.m.,  Apr. 
2,  by  the  Board  of  Awards  for  grading,  curbing  and  paving 
with  vitrified  block,  granite  block,  sheet  asphalt  or  bitumin- 
ous concrete  various  streets  under  Contract  Nos.  52,  53  and 
54.      J.    Jleyers.    Hedian,    is   Sec.v. 

ChestertoAvn.  Md Bids  will  be  received  until  noon,  Apr.  1. 

l>y  the  Commissioners  of  Kent  County,  for  construction  of 
about  4.14  miles  of  state  aid  road,  between  Betterton  and  Still 
Pond  Station.  Chas.  D.  Wood  is  Pres.  of  the  Comrs.  Samuel 
Hicks  is  Clk. 

Danville.  Va. — Bids  will  be  received  at  the  Engineer's  of- 
fice, Danville,  until  April  1.  for  the  construction  of  40  miles 
of  soil  road  insections  of  10  miles  each,  and  eight  miles  of 
macadam  road,  in  Dam  River  District  of  Pittsylvania  Covinty. 
Bids  will  be  received  for  any  section  of  the  work,  or  for  the 
entire  construction.  Plans  and  specifications,  obtainable  at 
the  office  of  the  State  Highway  Engineer  and  at  the  office  of 
City    Engineer    Magruder,    Danville. 

Norton,  Va.. — Bids  will  be  received  until  4  p.m..  .\pr.  5,  by 
the  Mayor  and  Street  Committee  for  from  two  lu  three  miles 
of  macadam  paving.     T.  M.  Pepper  is  Mayor. 

+RIohmand.  Va. — Contracts  have  been  awarded  by  the  Ad. 
ministrative  Board,  to  J.  C.  CHEATWOOD,  Richmond,  for 
100,000  sq.yd.  of  granite  and  smooth  paving,  on  various 
streets,  at  $58,500;  also  to  JOHN  C.  WEINBRUM,  Richmond, 
for  various  streets,  at  $12,500:  and  to  .\SPHALT  BLOCK  & 
TILE  CO.,  and  the  ATL.ANTIC  BITHULITHIC  CO.,  both  oT 
Washington,  D.  C,  at  $90,000,  for  paving  vaiious  streets. 

KluMtou.  X.  C. — See  item  undei-  Sewers. 

JaokHonville,  Fla. — Bids  will  be  received  until  10  a.m.. 
Mar.  28,  by  the  Board  of  Commissioners  of  Duval  County  for 
paving  portions  of  the  Fernandina  Road,  the  John  Anderson 
Highwa.v  and  various  road.s  in  South  ,TacksonviHe.  Bids  will 
be  accepted  for  vitrified  brick  or  concrete  on  a  sand  founda- 
tion.     E.   P.   Holmes  is   Chn. 

+Birnilngham,  Ala. — The  Citv  Commission  has  awarded 
a  contract  to  the  CREOSOTED  WOOD  BLOCK  PAAMNG  CO., 
New  Orleans.  La.,  at  $40,000,  for  paving  two  streets.  Walter 
J.  Kirkpatrick  is  City  Engr. 

.Montgomery,  Ala. — Bids  will  be  received  until  noon,  .\pr.  7, 
by  the  Board  of  Revenue  of  Montgomery  County  for  grading 
about  three  miles  of  the  Federal  Road,  and  for  graveling 
about  2V2  miles  of  the  Hunter  Road.  Thos.  H.  Edwards  is 
County    Engr. 

ColllnH.  MImn. — Bids  will  be  received  until  noon,  Apr.  7, 
by  the  County  Commissioners,  for  the  construction  of  26^4 
miles  of  earth  and  sand  clay  roads,  including  bridges  and 
culverts,  in  District  No.  2,  Covington  Count.v.  A.  L.  Smith  is 
Highway   Engr. 

Xew  Iberia,  L,a. — The  Police  Jury  of  Iberia  Parish  will  is- 
sue $120,000  in  bonds,  the  proceeds  of  which  will  be  spent  in 
road   improvements. 

The  City  Council  has  instructed  the  City  Engineer  to  pre- 
pare plans  for  about  12  miles  of  concrete  sidewalks,  and  has 
authorized  the  Mayor  to  call  for  bids  for  the  work. 

XatchltoeheH,  I. a. — Bids  will  be  received  until  6  p.m..  Apr. 
1,  by  the  Mayor  for  paving  with  gravel  portions  of  various 
streets,  aggregating  about  20,000  sq.yd.  George  W.  Kile  Is 
Mayor. 

MorrlMtonn.  Tenn. — All  bids  received  Mar.  14,  by  the  City 
Council,  for  about  16,380  sq.yd.  asphalt  paving  in  Improve- 
ment Districts  2  and  3  were  rejected  as  too  high,  and  new 
bids  will  be  asked.      D.  C.  iMorrls  Is  City  Recdr.     Noted  Mar.  6. 

London.  Ky. — Clay  and  Laurel  Counties  plan  the  construc- 
tion of  24  miles  of  macadam  road  from  London  to  Manchester. 
The   Coniiiurcial   Club    of   London   may    be   addressed. 

+  llrunNn'lck.  Ohlo^We  are  oHiclally  advised  that  the 
Trustees  of  Hlncklev  Township,  Medina  County,  have  award- 
ed a  contract  to  GFIORC.E  S.  MELLKRT.  Medina,  at  $li!i75 
for  improving  about  7400  ft.  of  River  Road  No,  1.  Irii  P. 
Waldo  Is  Township  Clk.     Noted  Mar.   6. 

+Chevlot,  Ohio — We  are  offlcially  advised  that  the  Village 
Council  has  awarded  a  contract  to  N.  RUEP.EL,  Cheviot,  at 
approximately  $25,000,  for  improving  Francis  and  Lora  Avea. 
and  Center  St.  J.  KroUman,  Jr.,  is  Village  Clk.  W.  E.  Sulli- 
van  is  Engr.      Noted    Mar.  13. 

Cleveland.  Ohio — Kids  will  be  received  until  11  a.m.,  Apr. 
12,  by  the  lioard  of  Commissioners  of  Cuyahoga  County,  lor 
the  Improvement  of  Stone  Road.  Frank  R.  Lander  la  County 
Surv.     John    F.    Goldenbogen   is  Clk. 

t'nliimlMiN.  Ohio — Itlds  will  be  recelvi'd  until  2  p.m.,  Mnr.  SI, 
by  the  .State  Highway  Commlsaloiurs,  for  road  ImprovementT 
aa  follows:  For  grading  and  paving  with  bituminous  O^ 
Crete  one  mile  of  Ihi'  Columbus  Road,  Scioto  Township,  RQ 
County,  at  an  estimated  cost  of  $10,390.  Alternative  bids  « 
also  be  received  for  iiavlng  the  same  road  with  brick  at  _ 
estimated  cost  of  $is,902.  For  grading  and  paving  wf 
waterbound  riiiicadain.  2";,  mlhs  of  lln-  .New  MarUi  t  Ro« 
Franklin  and  Washington  Townships,  Brown  County,  at 
estimated  cost  of  $H.225.  For  grading  and  pav'ng  Wit 
wati-rbound  macadam  2.B8  miles  of  the  Clncinnatl-i  ■hllllcotr 
Road,  Miami  TowiinIiId.  Clermont  County,  at  nn  esllmnted  coi 
of  $21,013.  For  grading  and  paving  with  bituminous  Hurrow 
treate<l  concrete,  2.21  miles  of  th.'  Weeds  Cornier  KxtensIBB 
Lake  ^ounty,  at  an  estimated  cost  Op 
Dmr.  •■ 

+('»lunihnia,    Ohio — Contracts    for    road    Improvements    hjljj 
rd.d   bv   Ih.'  Slnl-   Illghivay  Commlsslnner  a-;  folloWW 


Road,   l.erov  Townfi-'n    Lake   Ct 
$26,011.     James  It.  Murker  Is  Co 

+('»lunihn>i,    Ohio — Contracts 

been  nwiird.d   bv   Ih.'  Slnl.-   Illgt „■■« 

To  rtVAN  *  ROACH.  Miiume..  Ohio,  at  $15.60".  for  2  01  mllW 
of  the  Angoln-M.idlBon  Township  Hoad.  Madison  downshift 
Williams  County;  to  PKTUIE  *  LONG,  Logan,  oh  ...  at  »ll;"'™' 


for   1.23    miles  of  Tiirnnlki-   N 
Countv:  to  HARMON   lUtoKAT 
and  $'<G15,  respi'ctlvely.  for  th 
Road,  and  Section  2,  of  th     " 


Upper   Township,    '.nw!;':"*! 
I'ort   Clint. in,   Ohio,  at  $(1890 
rt   Clint. 
!ell  Roa.I. 


,, Bl   I'oint 

'>Vh"ln"Kri''  T..wnMhlp. 


.M;inli 


!)i;5 
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Ottawa  roiuity;  to  HYAN  &  ROACH,  at  $5S0n,  for  on,.  inHc- 
III'  llic  l>iltM  :iiul  Swaiitoii  Hoad:  to  th,.  KEIJ..y  CONSTUIIC- 
I'KiN  CI)..  Hiyaii,  oliic,  at  $13,!i57,  for  1.S7  mik'S  of  the  Tlllln 
Koail.  ititliiiuiiKl  Tuvvnslilp,  Huron  County;  to  1".  HRKWKK. 
Chllli.-otlir,  (ihlo.  at  »a70(i,  for  on,-  nilK-  of  the  Clrcluvlllc  and 
hoiKlon  Itiiail,  Dorby  Township,  IMikuway  County;  to  L.  R. 
MICIIAIOI,,  lUicyrus,  Ohio,  at  $72:mi,  for  1.17  mili-.s  of  the  Bucy- 
ii.siuid    Itoad,    Jefferson    Township,    Crawford    County. 


Noted  Ma 


13. 


+  DeMliIiT.  Olihi — The  VlUaKc  Council  has  awarded  a  con- 
tract to  WlTllllUN  &  HOLMI5.S,  Deshler,  at  $18,338,  for  pav- 
ing Elm  .St..  from  Vine  to  Ash  Sts..  with  hrick.  Other  bidders 
were:  H.  .S.  lOneU.  l>inia.  .|20.!ni:  Ghiss  I'.icith.rs  *  Co..  ?lamler, 
$19,107;  C.  I!.  Hall  &  .Son.  Fiiidluy.  $21.7r)7;  Minic  k  .»;•  MoClaron. 
Newcastle,  hid..  .$:;i,741;  ilcMahoii  >\i  Spain.  Toledo,  J21.233; 
Ross  &  Morris,  Fi-ankfort,  Ind,,  $21), aid;  Hit/,  &  Johnson, 
Napoleon,  .?22.U13.     A.  V.  Samuels  is  Villat'e  Clk.     Noted  Mar.  6. 

Klyrln,  OUl« — We  are  ofliclally  advised  that  bids  will  be 
received  until  1  p.m.,  Apr.  17,  by  the  Board  of  Commissioners 
of  Lorain  County  for  construction  of  a  new  floor  in  Erie  Ave. 
Bridge  No.  1.  one-half  mile  north  of  Lorain.  Creosoted  block 
on  creosoted  plank  will  be  used  and  the  estimated  cost  is 
$17,533.      P.   L.    Ellenbeiger   is   Clk. 

+FoNtorln.  Ohio — We  are  officially  advised  that  the  Direc- 
tor of  Publie  S.rviie  has  awarded  a  contract  to  the  MODERN 
Ct).\.STHUCTlM.\  CO.,  Fremont,  Ohio,  at  $30, BUS  and  $17,018, 
respectively,  foi-  improvement  of  West  North  and  West  South 
Sts.  Other  liiddiM-s  were  the  Deshler  Construction  Co.,  Deshler, 
Ohio.  $30,916  and  $17,458;  Hall  &  Sons.  Findlay,  Ohio,  $31,498 
and  $25,855;  the  Asphalt  Block  Co..  Toledo,  at  $31,712  for  West 
North  St.  and  the  King  Co..  Tiffin,  Ohio,  $31,996,  for  West 
North  St.  Chas.  l^atshaw  is  City  Engr.  A.  B.  HoUenbaugh  is 
Dir.     Noted  Feb.   27. 

+i«oudun,  Ohio — A  contract  has  been  aw^arded  by  the  City 
Council  to  J.  O.  SHOUP  &  CO.,  Dayton,  Ohio,  at  $27,597,  for 
paving  Main  St.  with  brick.  Other  bidders  were  'W.  B. 
SicHugh,  Springfield.  $28,054;  Jerrv  Neville.  London,  $28,968; 
Bentz  Bros.,  Columbus,  $30,033;  Lambert  Bros.  &  Wirt,  Dela- 
ware,  $30,490;  Asphalt  Block  Co.,  Toledo.   $34,601. 

+  Nen-ark,  Oblo — We  are  officially  advised  that  the  Director 
of  Public  Service  has  awarded  a  contract  to  R.  H.  NUTTER. 
Newark,  Ohio,  for  various  street  improvements.  The  work 
includes  51.961  sq.yd.  paving.  25.143  ft.  straight  curb.  1020  ft. 
curved  curb,  28,240  cu.ft.  excavating.  C.  H.  Wells  is  City  Engr. 
Noted  Feb.  27. 

+$anduiiky,  Ohio — We  are  officially  advised  that  contracts 
have  been  awarded  bv  the  Director  of  Public  Service  to  M. 
J.  CALLAN  and  the  ANDREWS  ASPHALT  PAVING  CO.,  for 
improvement  of  First  St.  and  Central  Ave.,  respectively.  R. 
L.  Hagar  is  City  Engr.  E.  W.  Rhode  is  Chief  Clk.  Noted 
Mar.   13. 

Shreve,  Ohio — Bids  will  be  received  until  noon.  Apr.  15,  by 
the  Mayor  and  Village  Council,  for  improving  Market  St.  by 
grading,  curbing  and  paving  with  vitrified  block.  The  esti- 
mated cost  is  $19,342.  L.  E.  Chapin,  Canton,  Ohio,  is  Engr. 
Clem  Morgan  is  Village  Clk. 

+Sidiiey.  Ohio — We  are  officially  advised  that  the  Director 
of  Public  Service  has  awarded  contracts  to  G.  H.  HEPFNER 
&  CO..  Celina.  Ohio,  and  DANIELS.  LYST  &  DOUGLAS.  An- 
derson, Ind..  at  $40,000  and  $100,000,  respectively,  for  various 
street  improvements.  D.  H.  Warner  is  Dir.  The  Smith  & 
Boulay  Co.,  Toledo,  is   Engr.-in-Charge.     Noted  Feb.    27. 

"Warren,  Ohio — Bids  will  be  received  until  noon,  Apr.  8,  by 
the  Director  of  Public  Service,  for  repaying  North  Park  Ave. 
with  brick,  asphalt  or  creosoted  block.  Approximately  8400 
sq.yd.   will   be   required.      Charles  L.    Craig   is   Dir. 

Indiana — Bids  for  road  improvements  in  Indiana  Tvill  be 
received  as  follows:  Apr.  8.  at  Lebanon,  by  Commissioners  of 
Boone  County  for  construction  of  a  gravel  road.  D.  M.  Clark 
is  Audr. 

Apr.  8,  at  Noblesville.  by  Commissioners  of  Hamilton 
County  for  construction  of  six  gravel  and  niaoadam  roads. 
Geo.  Griffin   is   Audr. 

Apr.  8.  at  Paoli.  by  Commissioners  of  Orange  County,  for 
construction  of  three  gravel  roads  in  Northwest  and  Stamp- 
ers Creek  Townships.     Ed.  A.   Palmer  is  Audr. 

Antcola,  Ind. — We  are  officially  advised  that  bids  will  be 
received  until  3  p.m.,  Apr.  9,  by  the  City  Council,  for  ap- 
proximately 7930  sq.yd.  of  street  paving.  The  W.  J.  Sherman 
Co.,  Toledo,  Ohio,  is  Engr.-in-Charge. 

.Michigan    City,    Ind We    are    officially    advised    that    bids 

will  be  received  until  Apr.  2,  by  the  Board  of  Public  Works, 
for  about  6000  sq.yd.  brick,  asphalt,  bitulithic  or  creosoted 
wood-block  pavement.  The  work  includes  grading,  concrete 
foundation  and  concrete  curb  and  combined  curb  and  gutter. 
H.  M.  Miles  is  City  Engr. 


Kalamazoo,  Mich. — Bids  will  be  received  until  5  p.m.,  Mar. 
31,  by  the  City  Council,  for  4000  sq.yd.  brick  and  30.000  sq.yd. 
asphaltic  concrete,  machine  mix.     C.  L.  Miller  is  City  Clk. 

■fNount  ClemonN,  Mich. — We  are  officially  advised  that  the 
City  Council  has  awarded  a  contract  to  R.  M.  ADAMS  at 
$1.97  per  sq.yd..  for  about  11,300  sq.yd.  of  brick  pavement  on 
Cherry,  Pine  and  East  Sts.  A.  A.  Devantin  is  City  Clk.  Noted 
Feb.   6. 

St.  Lonia,  Mich. —  At  a  recent  special  election  it  was  voted 
to  issue  bonds  for  $16,000.  the  proceeds  of  which  will  be  used 
for  paving  the  main  street,  and  three  blocks  to  the  rail- 
road  station. 

Chioaeo,  III. — The  Board  of  Local  Improvements  has 
ordered  bids  to  be  advertised  for  paving  portions  of  Fifth 
and  Wabash  Aves.  ani  Washington  St.  with  creosoted  wood 
block  at  an  estimated  cost  of  $53,500.  $52,650  and  $11,000, 
respectively.      George  A.    Shilling  is  Pres. 

+GaleHlinrK;.  III. — We  are  officiallv  advised  that  a  con- 
tract has  been  awarded  by  the  Board  of  Local  Improvements 
to  J.  B.  McAULEY.  Galesburg.  at  $40,745.  for  paving  Main  St. 
with  brick,  and  at  $7883.  for  paving  Waters  St..  from  Cherry 
",?  Broad  Sts.  Other  bidders  were:  Burlington  Construction 
o.,  Burlington.  Iowa,  at  $41,318.  for  Main  St.  onlv;  P.  H. 
Tiernan.  Macomb.  111..  $41,344  and  $7968;  Gund-Graham  Co., 
Preeport.  111..  $41,711  and  $8121;  E.  R.  Harding  Co..  Racine, 
\\  is..  $41,882  and  $8081;  Brereton  Cement  Walk  Co..  Galesburg, 


WaukcKan,   III. — We  are  officially  advised  that  bids  will  lie 

received  until  8  p.m..  Mar.  31,  bv  the  Board  of  Local  Improve- 
ments for  grading,  curbing,  draining  and  brick  paving  on 
Grand  Ave.,  at  an  estimated  coal  of  $41,791.  M.  J.  Ijouthltl 
la  City  Engr.      Noted   Jan.    9. 

+  llelle  I'iain.-,  Iohm— The  City  Council  has  awarded  a  con- 
tract to  the  l>i:s  MolNIOS  ASPHALT  PAVING  CO.  for  12 
blocks  of  paving  on  lOiKhth  Ave.  and  five  blocks  on  Ninth 
Ave.  Asphaltie  concrete  will  be  used.  The  contract  for  12lh 
St.    has    not   yet    been   awarded.      Noted    Mar.    6. 

■fnurlineton,  Iowa — We  are  odlclally  advised  that  the  City 
Council  has  awarded  a  contract  to  F.  W.  fJUENTHER,  1111 
Oak  .St.,  Burlington,  at  $12,500,  for  brick  and  concrete  street 
paving.      II.  G.   Vollmer  is  City  Engr.     Noted   Feb.  27. 

Bids  will  be  received  until  9  a.m..  Mar.  31,  by  the  City 
Council,  for  grading,  curbing  and  paving  with  concrete,  parts 
of  Eighth,  Ninth,  Ash  and  Corse  Sts.  and  Mark  Lane.  Noted 
Feb.  20. 

+\%'aMhing;ton,  Iowa — We  are  officially  advised  that  the  City 
Council  has  awarded  a  contract  to  J.  J.'  McKEANB,  Wash- 
ington, Iowa,  at  $22,915,  for  approximately  12,000  sq.yd.  bitu- 
minous coated  concrete  paving.  Other  bidders  were:  J.  J. 
Ryan,  Muscatine,  Iowa,  $23,237;  McCarthy  Improvement  Co., 
Davenport,  Iowa.  $24,040;  D.  E.  Keeler  Construction  Co., 
Davenport,  $24,585;  Kaw  Paving  Co..  Topeka.  Kan.,  $23,720. 
Chas.  P.  Chase,  Clinton,  Iowa,  is  Engr.  in  Charge.  Noted 
Feb.  20. 

+  Ely,  Minn. — We  are  officially  advised  that  the  City  Coun- 
cil has  awarded  a  contract  to  D.  H.  CLOUGH  &  CO.,  Duluth, 
Minn.,  at  $24,465,  for  construction  of  sidewalks  and  curbs  on 
various  streets.  Other  bidders  were:  C.  J.  Mott  and  H.  Nelson, 
Colerain,  Minn.,  $32,548;  K.  S.  Johnson.  Biwabik.  Minn.,  $2G,- 
752;  Kircher  Bros..  Gilbert,  Minn..  $26,464:  Eveleth  Construc- 
tion Co.,  Eveleth,  Minn.,  $26,124;  Gus.  Linder.  Hlbbing,  Minn.. 
$24,505;  Boclin  &  Son,  Duluth.  $29,262;  Russell  Construction 
Co.,  Superior,  Wis.,  $32,628;  A.  A.  Mitchell  &  Co..  Bovev,  Minn., 
$26,812:  Lawrence  &  McCann.  Duluth,  $26,607;  E.  A.  Dahl, 
Duluth,  $30,045;  Ed.  Johnson,  Superior,  Wis.,  $26,194:  the  C.  S. 
Rogers  Co..  Duluth,  $26,705.  Chas.  A.  Nutter  is  City  Engr. 
Noted  Mar.  6. 

Independence,  Kan. — Bids  will  be  received  until  Apr.  3.  by 
the  City  Council  for  approximately  3300  sq.yd.  brick  paying 
and  2500  lin.ft.  concrete  curb  and  gutter  in  Maple  and  Earl 
Sts.  G.  H.  Krienhagen  is  City  Clk.  G.  D.  Weaver  is  acting 
City    Engr. 

St.  JoHeph,  Mo. — The  Board  of  Public  Works  has  directed 
the  City  Clerk  to  advertise  for  bids  for  asphalt  or  brick 
paving  on  various  streets,  sewers  in  Districts  26.  32,  88  and 
139,  and  artificial  stone  sidewalks  on  Messame  St.  from  26th 
to    27th    Sts..      Joel    E.    Gates    is   City    Clk. 

Springfield,  Mo. — The  City  Council  has  instructed  the  City 
Engineer  to  prepare  plans  for  paving  sections  of  Grant,  West 
Elm,  Winfleld,  Phillips  and  George  Sts.  C.  E.  Phillips  is  City 
Engr. 

.\nderson,  Tex. — Bids  will  be  received  until  2:30  p.m.,  Apr. 
14.  by  the  Commissioners'  Court  of  Grimes  County,  for  road 
construction  in  the  Navasota  district.  The  work  includes 
30  miles  of  macadam  and  eight  miles  of  sand  clay  with 
necessary  culverts  and  bridges.     Reid  Rikard  is  County  Judge. 

Nacogdoches,  Tex. — We  are  officially  advised  that  the  City 
Council  has  decided  to  spend  about  $70,000  for  street  im- 
provements this  year.  The  Aetna  Engineering  Bureau,  17 
North  La  Salle  St.,  Chicago..  111.,  is  Engr.-in-Charge.  and 
would     like     prices     on     gravel,     crushed     stone     and     cement. 

Den-ey,  Okla. — The  City  Council  is  having  plans  prepared 
for  about  25.000  sq.yd.  of  brick  paving.  F.  Lindsey  is  City 
Clk.      King  &   Co.,   Cotfeyville.    Kan.,   are   Engrs.-in-ChargJ. 

Ogden.  i;tab — The  City  Commissioners  have  decided  to 
pave  Washington  Ave.  with  concrete.  H.  J.  Craven  is  City 
Engr. 

+Bellinghani,  WnHh. — The  City  Council  has  awarded  a 
contract  to  the  PUGET  SOUND  BRIDGE  &  DREDGING  CO., 
Seattle.  Wash.,  at  $13,804  for  clearing,  filling  and  otherwise 
improving   six  blocks   of   the   waterfront. 

+Seattle,  AVash. — The  Board  of  Public  Works  has  awarded 
a  contract  to  the  GILLES-DE  FLONG  CO..  at  $69,176,  for  pav- 
ing Fremont  Ave.,  from  Blewett  St.  to  50th  St.,  with  brick. 
Arthur   H.    Dimock    is   City   Engr. 

+Portland,  Ore. — A  contract  for  paving  the  Thompson  St. 
district,  Rossruere,  with  asphaltic  concrete  has  been  awarded 
to  the  OREGON  INDEPENDENT  PAVING  CO.  at  $103,000. 
Thomas   M.   Hurlbut    is   City   Engr. 

The  City  Council  has  decided  to  pave  East  48th  St.  from 
Newport  to  East  Harrison   St. 

+tilendora.  Calif. — The  City  Trustees  have  awarded  con- 
tracts to  GEORGE  C.  PAONESSA.  Story  Bldg.,  Los  Angeles, 
for  the  following  street  improvements;  Bennett  Ave.  at  $9427 
Minnehal.a  Ave.  at   $5764.   Michigan   Ave.,   $34,243. 

Imperial,  Calif. — We  are  officially  advised  that  no  bids 
were  received  on  Mar.  10  for  sidewalks  and  street  paving, 
and  all  advertisements  have  been  withdrawn  and  annulled 
for  the  present.  Lelia  Foster  is  City  Clk.  Noted  Feb.  27 
and   Mar.   6. 

La  Manda  Park,  Calif — The  City  Trustees  will  shortly  ask 
bids  fc'i-  sidewalks,  curbs  and  gutters  on  various  streets  at 
an  estimated   cost  of  $50,000. 

+PaNadena,  Calif. — A  contract  has  been  awarded  by  the 
City  Council  to  ANDREW  HOLLOWAY  at  $26,469  for  the  im- 
provement of  Walnut  St.  Other  bidders  were:  Barber 
Asphalt  Paving  Co..  $26,928.  C.  W.  Finch,  $26,928,  Fred 
Osborn,   $27,387.      S.  J.  Van   Ornum   is  City   Engr. 

Quebec,  Que. — The  Government  plans  the  construction  of  a 
macadamized  road  from  the  City  of  Quebec  to  Montreal. 
The  sum  of  $10,000  has  been  borrowed  for  the  first  section. 
Xi.  A.  Taschereau  is  Minister  of  Pub.  Wks. 
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■each;  Ossington  .-vve.,  $18,000:  Talbot  St..  $3350;  Greenlaw 
Ave..  $12,250.  Harvie  Ave.,  $12,870.  Woodbine  St.,  $15,000, 
Wellington   St..    $24,130.      R.    C.    Harris   is   City   Engr. 

IXDVSTRIAl.    \%'ORKS 

+Chlcopee.  MaHH. — The  Taylor-Bramley  Knitting  Co.  has 
awarded  a  contract  to  JOHN  D.  SULLIVAN.  Chicopee.  to  con- 
■struct  an  addition  to  its  mill.  The  new  building  will  be  of 
brick,  four  stories,  30x75  ft.,  and  is  estimated  to  cost  $18,000. 
George  H.   Fugere,   67  Alain  St.,   is  Arch.     Noted  Feb.   27. 

+The  contract  to  construct  a  factory  for  the  Dwight  Mfg. 
Co.  has  been  awarded  to  the  CASPER  RANGER  CONSTRUC- 
TION CO.  The  building  will  be  of  brick.  72x180  ft.,  six 
stories,  of  mill  construction.  Charles  I.  Main,  201  Devon- 
shire St..   is  Engr. 

Everett.  Masfi. — The  General  Electric  Co.  has  purchased 
land  adjoining  its  plant  at  Everett,  and  contemplates  the 
construction  of  a  gear  factory,  200  ft.  long. 

.Vkron,  X.  Y. — Bids  are  being  received  by  H.  W.  Homelius 
&  Son.  Arehs..  Batavia,  for  the  construction  of  a  one-  and 
two-story  factory.  150x66  ft.,  to  be  erected  in  Akron  for  the 
Akron    Plaster    Board    Co. 

+.\nbiirii.  X.  Y. — The  Enterprise  Foundry  Co.  has  awarded 
a  contract  to  J.  L.  ALNUT.  11  Logan  St..  for  the  construction 
of  a  one-story  foundry  at  its  plant.  A.  H.  Nichols  is  Gen. 
Mgr. 

Buffalo.  X.  Y. — Plans  ha\  e  been  completed  for  a  one-story, 
steel  frame  fabricating  shop  and  electric  crane  runway  to  be 
built  by  the  Ferguson  Steel  &  Iron  Co..  a  recent  incorporation, 
on  a  site  at  Bailev  Ave..  Stanley  St.  and  the  New  York  Cen- 
tral  R.R. 

SyraeoMe,  >'.  Y. — The  Peoples  Ice  Co.  will  build  an  ice- 
manufacturing  plant.  31x142  ft.,  with  a  wing.  31x60  ft.,  and  a 
power  house,  32x42  ft.,  on  North  State  St.  The  estimated  cost 
of   the   plant   and   equipment   is   $35,000. 

The  Syracuse  Chilled  Plow  Co.  will  make  improvements 
and  additions  to  its  plant  at  Wyoming  and  Marcellus  Sts., 
which  are  estimated   to  cost   $200,000. 

+  HarrlHoa,  N.  J. — The  Hyatt  Roller  Bearing  Co.  has  award- 
ed a  contract  to  the  DAVID  HENRY  BLDG.  CO..  207  Market 
St..  Newark,  for  the  construction  of  a  new  three-story  fac- 
tory.  158x65   ft.,  at   its   plant. 

Beavrr  PallK,  Pemn. — The  Keystone  Driller  Co.  will  soon 
receive  bids  for  a  number  of  finishing  contracts  for  its  plant 
in  Sixth  Ave.  The  building  will  be  61x361  ft.,  and  will  be 
brick  with  saw  tooth  roof  construction. 

+DlokerHon  Run.  Penn. — The  Pittsburgh  &  Lake  Erie  R.R., 
Pittsburgh,  has  awarded  a  contract  to  WALKER  &  CURLEY. 
Bessemer  Bldg..  Pittsburgh,  for  the  erection  of  the  brick  and 
steel,  railroad  shops,  round  house  and  power  house  in  Dick- 
erson  Run.  The  power  house  will  be  70x60  ft.,  the  round 
house.  100x60  ft.,  and  the  machine  shops.  130x60  ft.  The  esti- 
mated cost  is  $80,000.  G.  H.  Sales,  Pittsburgh,  is  Supt.  of 
Bldgs.    and    Bridges.      Noted   Jan.    2. 

Ellwood  City,  Penn. — R.  A.  Colby,  Arch..  Is  preparing  plans 
for  a  one-story  steel  and  corrugated  iron  mill.  315x315  ft.,  to 
be  erected  bv  the  Shelby  Steel  Tube  Co.,  as  an  addition  to  its 
plant.      The  estimated    cost  Is   $100,000. 

Philadelphia.  Penn. — The  Weder  Mfg.  Co..  20th  and  Market 
Sts..  has  had  plans  prepared  for  the  construction  of  a  flve- 
story  concrete  factory,  at  Stanton  and  Germantown  Aves.  It 
will  be  102  ft.  on  Stanton  Ave.  and  115  ft.  on  Germantown 
Ave. 

PlttNbureh.  Penn.— The  Hunting-Davis  Co..  Farmers  Bank 
Bldg..  is  preparing  plans  for  private  parties  for  the  construc- 
tion of  a  manufacturing  plant  to  cost  $150,000.  It  is  proposed 
to  erect  a  number  of  buildings  of  brick  and  reinforced  con- 
crete .one  to  be  60x128  ft.,  two  stories:  one  70xl»2  ft.,  two 
stories,  and  a  third  60x353  ft.  I'lans  will  be  completed  by  the 
end   of  April. 

Red  Man,  Penn. — Bids  are  now  being  received  by  the  Red 
Lion  Table  Co.  for  the  construction  of  a  two-atory  table  fac- 
tory. 260x150  ft.  The  estimated  cost  is  $20,000.  Charles  A. 
Wlillams,    Jacobus,    Penn..    is    the    Arch. 

l.vnehlinrK,  Vn. — The  Thornhlll  Wagon  Co.  will  enlarge  Its 
factory  in  the  near  future.  Its  capitalization  has  been  In- 
creased   to   $1,000,000. 

>'leulette.  W.  Va. — A  contract  between  the  Nlcolette  De- 
velopment Co.  and  the  Nlcolette  Canning  Co.,  both  of  this 
city,  has  Just  been  closed,  whereby  the  Nlcolette  Development 
Co.  has  given  the  Nlcolette  Canning  Co.  a  site  for  a  canning 
plant  to  be  erected  at  once.  It  will  for  the  first  year  be  of 
ButTlelent  size  to  care  for  the  tomatoes  from  100  acres  of  land. 
Work  will  commence  Apr.  1,  under  the  direction  of  V\ .  .S. 
Dawson,    at   Nlcolette,    W.    Va. 

WIUMton-Halem.  N.  V. — The  Forsyth  Dining  Room  Furnl- 
lur.-  Co.  has  been  organized  with  a  capital  of  $250,000  and 
will  erect  a  plant  for  the  exclusive  manufacture  of  medlum- 
.-incl  high-grade  dining-room  furniture.  W.  Lee  Springs,  Phll- 
;t.|.lphla.  I'enn..  J.  A.  Vance  and  Charles  Slevers,  Wlnston- 
•Salem,    are    InteroBted. 

Atlanta,  «B. — Nunnally  &  McCria.  mfrs.  of  clothing,  will 
<  r.et  a  four-Btory  fireproof  building  of  reinforced  concrete 
.  oMMtructlon  on  Trinity  Ave.,  at  a  cost  of  $45,000.  The  bulUI- 
liii:  has  been  leased  for  five  years  by  Marsus,  Loeb  &  Co., 
711  frs.    of   overalls. 

I.reda.  Ala. — Press  reports  state  that  Beecroft  &  Hntton 
will  establish  a  knitting  mill  with  a  dally  capacity  of  1200 
Iiiiirs    of    hose    nt    Leeds. 

Nashville.  Trnn.— Th"  Harry  K.  Kvnns  Co..  Pittsburgh. 
(•<riti  plans  th<-  establishment  of  a  branch  at  Nashville,  for 
iri;iniifa<turlnK  high-power  and  marine  engines  and  concrete- 
mixing    machinery. 

tinrlnnall,  Ohio — The  Cincinnati  Foundry  Co.,  James  B. 
Schumacher,   Tres..    will   build   a   plant   on   Mitchell   Ave.,    near 


the  B.  &  O.  S.  W.  Ry.     It  will  be   82x180  ft.,  and  the  pattern 
shop  will  be  40x80  ft. 

Cleveland,  Ohio — The  Scott-Ullman  Co.,  2091  East  19th  St., 
Cleveland,  has  purchased  a  site  on  Perkins  Ave.  Northeast,  and 
is  preparing  plans  for  the  erection  of  a  four-story  factory. 
The  company  manufactures  electric-lighting  fixtures  and 
appliances. 

The  Peerless  Motor  Car  Co.,  Cleveland,  has  completed  plans 
for  the  construction  of  a  five-story  brick,  concrete  and  steel 
factory   building.      Estimated   cost,    $250,000. 

Adolf  Schifter,  Cleveland,  has  secured  a  permit  for  the 
erection  of  a  factory  and  warehouse  at  4612   St.   Clair  Ave. 

Cleveland.  Ohio — Bids  are  being  received  by  the  Standard 
Automatic  Machine  Screw  Co..  Cleveland,  for  the  erection  of  a 
four-story  addition.      M.   J.   Gleason   is   Secy.-Treas. 

The  Chisholm  &  Moore  Co.,  Cleveland,  will  erect  an  addi- 
tion to  its  plant  at  Cleveland.  The  company  makes  steel 
shovels. 

Mansfleid.  Ohio — The  H.  L.  Bowers  Co.,  Mansfield,  will  erect 
a  new  factory,  60x80  ft.,  of  brick. 

.Montpeller.  Ohio — The  plant  of  the  W.  S.  Heller  Mfg.  Co., 
Montpelier,   destroyed  by  fire.  Feb.  28,  will  soon  be  rebuilt. 

Toledo.  Ohio — The  Mather  Spring  Co..  Toledo,  has  increased 
its  capital  from  $100,000  to  $300,000.  Improvements  and  addi- 
tions to  cost  $100,000  will  be  made. 

Indianapolis.  Ind. — The  National  Motor  Vehicle  Co.  In- 
dianapolis, will  enlarge  its  plant  by  the  erection  of  a  brick 
and  cement  addition,  three  stories  in  height.  It  w^ill  con- 
tain  20.000    sq.ft.    of   floor   space. 

Detroit.    Mich The    Hudson    Motor    Car    Co.,    Detroit,    will 

erect  a  third  addition  to  its  plant,  570x90  ft. 

Detroit.  Mich The  Wagner  Baking  Co..  Grand  River  Ave. 

and  Bagg  St.,   will  erect  a  three-story  brick  and  steel  factory 
and  shop  building.     Plans  will  be  ready  about  June   1. 

Chicago.  III. — The  American  Can  Co..  Chicago,  is  consider- 
ing the  erection  of  a  factory  on  a  site  recently  purchased  at 
Clay  and  Clyburne  Sts.  The  building  will  be  five  stories  in 
height. 

The  Western  Felt  Works.  Chicago,  will  erect  a  three- 
story   factory   addition.      The   building  will  be   100x150   ft. 

The  Williams  Piano  &  Organ  Co..  Chicago,  is  receiving  bids 
for  the  erection  of  a  five-story  and  basement  factory,  30x120 
ft.     The  cost   is  estimated  at   $40,000. 

The  Monarch  Motor  Mfg.  Co.,  Chicago,  will  erect  a  one- 
storv  machine  shop,  50x75  ft.  The  cost  of  the  proposed  build- 
ing is  estimated  at   $15,000. 

The  Chicago  Scale  Co.,  Chicago,  is  considering  the  erection 
of  a  new  plant  and  also  plans  to  remodel  its  old  plant. 

Marinette,  Wis. — The  Wisconsin  Aluminum  Co..  Marinette, 
Is  planning  to  erect  an  addition  to  cost  about  $20,000. 

+L,nkeslde,  AVIh. — The  Milwaukee  Electric  Ry.  &  Light  Co. 
has  awarded  the  contract  to  JAMES  CORSE,  for  constructing 
the  new  car  barns  and  station  at  Lakeside,  to  cost  about 
$25,000. 

AA'aukesha.  AAls. — The  R.  L.  Kenyon  Mfg.  Co.,  Waukesha, 
Is  considering  the  construction  of  an  addition  to  its  plant  at 
Waukesha,    to   cost    $10,000. 

A  brewery  with  a  capacity  of  25.000  bbl.  daily,  is  contem- 
plated here.  The  Wausau  Brewing  Co.  has  been  incorporated 
for  the  purpose  of  erecting  and  managing  the  same.  F.  W. 
Krause.  Nicholas  Veeser.  and  .\ugust  F.  Marquadt  are  among 
the    incorporators.     Capital,  $125,000. 

AA'ausau,  AA'is. — Anderson  Bros,  and  Johnson,  Wausau,  are 
considering  the  erection  of  a  granite  manufacturing  plant. 
The  business  will  be  moved  here  from  Granite  Heights. 
Estimated  cost,   $25,000. 

Dubuque,  Iowa — Press  reports  state  that  the  Brunswlck- 
Balke-CoUender  Co..  Dubuque,  Iowa,  maker  of  billiard  tables, 
will  construct  an  addition  to  its  plant.  Between  80.000  and 
100.000  sq.ft.  of  floor  space  will  be  added. 

Rutland.  Iowa — O.  E.  Hunt.  Eagle  Grove.  Towa,  Is  inter- 
ested In  a  company  which  Is  being  organized  for  the  purpose 
of  building  a  stone-crushing  plant  at  Rutland. 

.Anoka.   Minn D.   S.   Gow,   H.  L.   Russell   and   D.   E.   Russell 

are    planning    to    build    a    factory    on    River    and    Monroe    Sts.. 
for  the  manufacture  of  bob  sleds  and  harrows. 

Carthage,  Mo. — The  Carthage  Machine  Co..  Carthage,  will 
erect  and  equip  a  new  building,  50x100  ft.  It  will  be  built  of 
brick.     About  $30,000  will   be  expended. 

Kansas  City,  .Alo. — J.  N.  Carnahan,  Washington.  D.  C. 
representing  a  subsidiary  corporation  of  th.'  Bernsten  Steel 
Wheel  Co..  Pittsburgh,  Penn.,  will  establish  a  factory  at 
Kansas  City  for  the  manufacture  of  steel  wheels  for  auto- 
mobiles. 

.Austin.  Tex. — The  Losey  Motor  Works.  Cape  GIradeau.  Mo., 
contemplates  the  establishment  of  a  factory  In  Austin.  The 
company   makes  motor  engines. 

Marshall.  Tex. — The  Purity  Ice  Co.  will  Increase  the  capa- 
city of  Its  Ice  factory  and  cold-storage  plant. 

•«an  .Antonio.  Tex. — Albert  Steves  and  Ernest  Steves  will 
erect  a  sash  and  door  factory  at  San  Antonio,  at  a  cost  of 
about  $200,000.  The  building  will  be  of  reinforced  concrete. 
Leo  M.  J.  DIelmann  Is  the  Arch. 

Tarnma,  Wash. — The  Alabama  Consolidated  Coal  &  Iron 
Co..  lielllngham.  Ala.,  plans  to  erect  a  steel  plant  at  Tacoma, 
estimated  to  cost  $600,000.      11.   S.   Mathews   Is   Pres. 

The  Spokane  Auto-Parls  Co.,  Tacoma,  Wash.,  has  com- 
pleti-d  plans  for  the  manufacture  of  trucks. 

A'aneouver.  AVash. — The  Jobson  Tire  Co..  Vancouver,  has 
been  Incorporated,  with  a  capital  of  $1,000,000,  by  L.  A.  Kent, 
and  J.  Davis,  of  Portland,  Ore.  The  company  will  erect  a 
plant  at  Vancouver,  for  the  manufacture  of  automobile  tires 
to  replace  automatic  rubber   tires. 

Illehmond.  Calif.— The  Gage  Weight  &  Scale  Co.  has  pur- 
chased a  site  and  Is  having  plans  prepared  for  the  construc- 
tion of  a  factory  and  ma<-h(ne  shop. 

Chathnm,  Ont. — The  Steel  Rending  Brake  Works  has  been 
organized  with  a  cnpllal  of  $35,000.  and  will  i-stiibllsh  a  fac- 
tory to  iii!inufiiet\ire  metal  brake  machines.  Herman  K.  and 
Walter  li.    Drels  and   Nicholas   Krump  are   Interested. 
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llnmlltun,  Ont. — Thi>  Hamilton  Ideal  Mfn.  Co..  Ltd..  mfiH. 
of  UUiniUi  rash  i  rKlstcis.  hay  and  K'aln  unloadeis.  etc..  Is 
having  plans  i)iepared  for  an  addition  to  Its  present  plant  at 
Shaw  and    Emerald   Sts. 

St.  ThoraiiN,  Ont. — The  MIchlKan  Central  R.R.  plans  the 
establishment  of  machine  shops  and  u  power  house  at  St. 
Thomas,    estimated    to    cost    ?150.000. 

Toronto.  Ont. — The  W.  E.  Dillon  Co..  manufacturer  of 
sheet  metal  goods.  Is  having  plans  prepared  for  the  erection 
of  a  new   four-story  factory  on  George   .St. 

Torlirook.  N.  S. — The  Canada  Iron  Corp.,  Ltd.,  Mark  Fisher 
Bldg.,  Montreal,  Que.,  will  erect  a  hoisting  and  crushing  plant 
at  Torbrook. 

lOdmonton.  .\ltn. — The  Dickson  Bridge  Works  has  pur- 
chased a  site,  and  is  having  plans  prepared  for  buildings, 
covering  about  one  acre,  for  the  manufacture  of  steel  girders 
and   similar   products. 

FEDERAL  GOVERIVMKNT  WORK 

Ofllcers*  Quarters — Portsmouth.  N.  H. — Hlds  were  received 
as  follows  bv  the  Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington,  D.  C.  for  the  construction  of  otlicers'  quarters 
at  Portsmouth:  Conners  Bros.  Co..  Lowell,  Mass.,  $13,642:  C. 
H.  Holmes  Co.,  Inc.,  Portsmouth,  $11,448;  C.  M.  Leach,  Box 
22S5,  Bo.ston.  Mass.,   $15,793. 

Mnrine  Barracks — Charlestown,  Mass. — -Plans  are  being 
prepared  for  the  construction  of  marine  barracks  at  the 
Charlestown  Navy  Yard.      The  estimated  cost  Is   $150,000. 

-^UmlKlni; — Hartford,  Conn. — Bids  will  be  received  by 
MaJ.  G.  B.  Pillsbury,  Corps  Engrs.,  U.  S.  A.,  New  London, 
Conn.,  until  2  p.m.,  Apr,  12.  for  maintenance  dredging  in  the 
Connecticut   River   below    Hartford. 

t^nike  AVork — Hartford,  Conn. — Bids  will  be  received  by 
Maj.  G.  B.  Pillsbury.  Corps  Engrs.,  U.  S.  A.,  New  London,  Conn., 
until  2  p.m.,  Apr.  21.  for  removing  riprap  stone  dike  in  the 
Connecticut    River   above   Hartford,    Conn. 

Dredging — Middletown,  Conn. — Bids  will  be  received  by 
Maj.  G.  B.  Pillsbury.  Corps  Engrs.,  U.  .S.  A.,  New  London, 
Conn.,  until  2  p.m..  Apr.  28,  for  dredging  in  the  Connecticut 
River  below  Middletown. 

-^Dlkes — New  London,  Conn. — Bids  will  be  received  by 
Maj.  G.  B.  Pillsbury.  Corps  Engrs..  U  S.  A.,  New  London,  until 
2  p.m.,  Apr.  19.  for  the  construction  of  timber  and  brush  spur 
dikes  at  Press  Barn  Bar,   Connecticut  River,  Conn. 

^A^DretlKlng  and  Roek  Removal — Southport,  Conn. — Bids  will 
1)6  received  until  2  p.m.,  Apr.  29,  by  Maj.  G.  B.  Pillsbury,  Corps 
Engrs.,  U.  S.  A..  New  London,  Conn.,  for  dredging  and  rock 
removal  in  Southport  Harbor,  Conn. 

-A^AVharf  Repairs,  Etc. — Fort  Totten.  N.  Y. — Bids  will  be 
received  by  the  Quartermaster,  Fort  Totten,  until  2  p.m.,  Apr. 
15,  for  making  general  repairs  to  the  wharf,  piling,  caps, 
strings,  etc. 

-A^Dredging — New  York,  N,  Y. — Bids  will  be  received  by- 
Col.  .S.  W.  Roessler.  Corps  Engrs..  U.  S.  A.  Army  Bldg., 
New  Y'ork,   for  dredging  in  inlet  to  Sheepshead  Bay.  N.   Y. 

-ADredsing — New  Jersey — Bids  will  be  received  by  Col. 
William  T.  Russell,  Corps  Engrs.,  Army  Bldg.,  39  Whitehall 
Bldg..  New  Y'ork.  N.  Y..  until  Apr.  IS.  for  dredging  in 
Woodbridge  Creek.  Matawan  Creek,  Shoal  Harbor  and  Comp- 
ton  Creek,  and  Shrewsbury  River,  N.  J. 

Post  Office — Vineland,  N.  J. — Bids  will  be  received  until 
Apr.  3,  bv  Oscar  Wenderoth,  Superv.  Arch..  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  the  U.  S.  post  office 
at  Vineland. 

Dredging — Wilmington,  Del. — Bids  will  be  received  by 
Maj.  R.  R.  Ravmond,  Corps  Engrs.,  U.  S.  A.,  Wilmington,  until 
11  a.m.,  Apr.  15,  for  dredging  Little  River,  Del. 

Ballding — Washington,  D.  C. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington.  D.  C,  has  awarded  con- 
tracts as  follows  in  connection  with  the  new  Bureau  of  En- 
graving and  Printing  building.  Washington.  D.  C. :  Interior 
partitions  and  fittings.  P.  J.  GORMLEY',  Union  Trust  Co., 
Washington,  D,  C.  $481,344:  mechanical  equipment.  THOMP- 
SON-STARRETT  CO.,  51  Wall  St.,  New  York,  $295,295:  hy- 
draulic elevator  equipment,  OTIS  ELEV.\TOR  CO.,  New  York, 
$84,844. 

Vault  Entrances — Washington.  D.  C. — Bids  will  be  received 
by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, until  3  p.m..  Apr.  19,  for  the  construction,  complete,  of 
the  vault  entrances  for  the  new  building  for  the  Bureau  of 
Engraving    and    Printing. 

Submarine  Tender — Washington.  D.  C. — Bids  will  be  re- 
ceived by  the  Navy  Department.  Washington,  for  the  con- 
struction of  one  submarine  tender.  No.  2.  until  noon.  May  19. 
A  circular  defining  the  chief  characteristics  of  said  vessel 
and  outline  type  plans  are  now  ready  for  distribution  among 
prospective  bidders.  Forms  of  proposal  and  contract  may  be 
had  on  application  to  the  department  after  Apr.  1.  Josephus 
Daniels  is  Secy,  of  the  Navy. 

Fortfleations — Norfolk.  Va. — The  U.  S.  Government  is  nego- 
tiating for  a  site  at  Cape  Henry,  Va.,  for  the  proposed  forti- 
fication to  defend  the  entrance  to  Chesapeake  Bav.  The 
62d  Congress  appropriated  $100,000  for  this  purpose"  and  to 
acquire  about  230  acres  of  land,  Lieut.-Col.  E.  E.  Winslow. 
Norfolk,  is  in  charge. 

_  DI^edglng — Fort  Caswell,  N.  C. — Bids  will  be  received  by 
Lieut.  Jas.  R.  Campbell.  Const.  Q.  M.,  U.  S.  A..  Ft.  Caswell, 
until  Apr.   14.   for  dredging   the  creek  at   Ft.   Caswell. 

Dredging — Savannah,  Ga. — The  lowest  bid  for  dredging  a 
waterway  between  Savannah,  Ga..  and  Fernandino,  Fla..  has 
been  submitted  to  Col.  Dan  C.  Kingman.  Corps  Engrs.,  U.  S.  A., 
Savannah,    bv   the   Simons   H.   Mavrant   Co.,    Charleston,   S.   C, 


at  25c.  pe 
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Pump    House — Louisville,    Kv. — Bids    will    be    received    bv 

Commissioner     of     Fisheries.     Dept.     of      Commerce      and 

until   2  p.m.,   Apr.   17,  for  the  con- 


th 

Labor,  Washington.   D. 


I'oMt  onice — Dayton,  Ohio — Bids  were  received  as  follows. 
Mar.  19,  at  the  otflce  of  Oscar  Wenderoth,  Superv.  Arch.. 
Treasury  Dept.,  Washington,  D.  C,  for  the  installation  of  the 
mechanical  equipment  in  the  post  otilee  at  Dayton,  Ohio: 
.S.  Faith  &  Co.,  Philadelphia,  Peiin.,  $56,787:  FItzpatrIck  & 
Hoepfnur.  Columbus,  Ohio.  $57,877;  W.  O.  (Jornell  &  <U,., 
Washington,  1  >.  ('.,  $60,490;  Thompson-Starrett  <:o..  New  York. 
$65,500;  Mechanical  Construction  Co.,  Milwaukee,  Wis..  |.ss,- 
850:  R.  F".  Fletcher.  Columbus,  Ohio,  and  M.  J.  Gibbons,  Day- 
ton,   Ohio,   filed   incomplete    bids. 

Post  omee — Iowa  Falls.  Towa — Bids  will  be  received  until 
3  p.m.,  May  fi,  by  Oscar  Wanderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction,  complete  (In- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  interior  lighting  fixtures,  and  ap- 
proaches),  of  the  U.  S.  Post   Office  at   Iowa  Falls.   Lowa, 

Stone  and  Rock — Dallas,  Tex. — Bids  will  be  received  bv 
Maj.  T.  H.  Jackson,  Corps  Engrs.,  U.  S.  A..  Dallas,  until  noon. 
Apr.  14,  for  delivering  one-man  stone  and  crushed  rock  at 
Crockett,    Tex.,  on  the  International   &  Great  Northern  Ry. 

Post  Offlce — Weatherford.  Tex. — Bids  were  received  as  fol- 
lows Mar.  24,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction  of  a  post  ofTlce 
at  Weatherford:  (a)  Limistone;  (b)  sandstone:  Thomas  W. 
Cissell,  Washington,  D.  C,  (a)  $70,000:  (b)  $73,000:  Wise 
Granite  Co.,  Richmond,  Va.  (a)  $66,600;  (b)  $68,600;  Newport 
Contracting  &  Engineering  Co.,  Newport  News,  Va.:  (a)  $64,- 
884:  (b)  $67,884:  Tom  Lovell's  Sons,  End,  Okla..  (a)  $62,594; 
(b)    $64,058.     Noted   Feb.  20. 

ArCanal — Montrose,  Colo. — Bids  will  be  received  bv  the  U.  S, 
Reclamation  Service,  Montrose,  until  4  p.m.,  Apr.  17,  for  the 
construction  of  about  6.2  miles  of  Selig  Extension  Canal  and 
3.4  miles  of  Peach  Valley  Lateral,  Uncompahgre  Vallev  Pro- 
ject, in  the  vicinity  of  Olathe,  Colo.  This  work  Involves  the 
excavation  of  about  171,500  cu,yd,  of  material  in  open  cut  and 
930  lin.ft.  of  tunnel.  For  particulars  address  the  United 
States  Reclamation  Service,  Montrose,  Colo.;  519  Common- 
wealth Building,  Denver,  Colo.,  or  Washington,  D.  C.  Morris 
Bien,  Acting  Director. 

Dredging — Oakland,  Calif. — Bids  will  be  received  by  Lieut.- 
Col.  Thomas  H.  Rees  Corps  Engrs.,  U.  S.  A.,  Custom  House, 
San  Francisco,  Calif.,  until  11  a.m.,  Apr.  14,  for  dredging  in 
Oakland  Harbor. 

Railings  and  Steel  Doors — Panama — Bids  will  be  received 
by  Maj.  F.  C.  Boggs.  Corps  Engrs.,  U.  S.  A..  Gen.  Pur. 
Officer,  Isthmian  Canal  Comn.,  "Washington,  D.  C,  until  Mar. 
27,  for  railings  for  spillways  and  steel  doors  for  entrances  to 
the  operating  tunnels  of  all  locks  of  the  Panama  Canal,  under 
Circular  765, 

Structural  Steel,  Etc. — Panama — Bids  will  be  received  un- 
til Apr.  5  by  Maj.  P.  C.  Boggs.  Corps  Engrs.,  U.  S.  A..  Gen, 
Pur.  Officer.  Isthmian  Canal  Comn.,  Washington.  D.  C.  for  re- 
versing motor  planer  equipments,  motors,  structural  steel, 
galvanized  roofing,  steel  pipe,  c.-i.  pipe  and  fittings,  sheet 
lead,  lead  pipe,  etc.,  under  specification  No.   766. 

.MISCELL.VXEOIS 

4*Crushed  Stone  and  Sereening.s — Boston.  Mass. —  Con- 
tracts have  been  awarded  as  follows  by  the  Department  of 
Public  AA'orks  for  furnishing  crushed  stone  and  screenings  In 
various  sections  of  the  city:  prices  given  being  for  a  ton  of 
2000  lb.:  In  South  Boston,  to  J.  C.  COLEMAN"  &  SONS  CO., 
Boston,  at  $1.40;  in  East  Boston,  to  the  ROWE  CONSTRUC- 
TION CO.,  Boston,  at  $1.40;  in  Charlestown.  to  COLEMAX 
BROS.,  at  $1.43:  in  Brighton,  to  JOHN  F.  BEATTY,  at  $1.50; 
in  West  Roxbury,  to  the  TR.AP  ROCK  CO.,  at  $1.05:  in  Dor- 
chester, to  WILLIAM  .-v.  BARRY',  at  $1.28:  in  Roxburv.  to  the 
NEW  ENGLAND  CRUSHED  STONE  CO..  at  $1.15:  in'the  citv 
proper,  to  the  NEW  ENGLAND  CRUSHED  STONE  CO.,  at 
$1.18;  in  the  North  End.  to  J.  C.  COLEMAN  &  SONS  CO.,  at 
$1.45;  in  Hyde  Park,  to  WILLIAM  J.  BARRY,  at  $1.28.  L.  K. 
Rourke  is  Comr. 

Fire  .Vpparatus — Brockton.  Mass. — The  city  is  considering 
appropriating  $15,000  for  motor  fire  apparatus. 

Rnthhouse — Salem,  Mass.  —  The  city  is  considering  the 
erection  of  a  bathhouse  in  Beverly,  The  building  will  cost 
$25,000. 

Subways — Providence,  R.  I. — Plans  are  being  prepared  for 
a  special  committee  of  the  City  Council  of  Providence  for  the 
construction  of  a  system  of  subways  for  the  East  Side  Elwood 
Olneyville  sections.  Howard  Carson,  Boston,  Mass,,  is  Con- 
sult.   Engr. 

.\qneduot  (Barge  Canal  W^ork) — Albany,  N.  T. — Duncan  W, 
Peck.  Supt.  Pub.  Wks.,  received  bids.  Mar.  IS.  an  two  Barge 
Canal  contracts;  one  providing  for  the  construction  of  a 
concrete  arch  at  Medina,  known  as  Cont.  No.  65.  and  the  other 
for  completing  the  excavation  of  four  miles  of  channel  in  the 
Hudson  River  north  of  Waterford.  The  lowest  bid  for  Cont. 
65  was  that  of  the  Maryland  Dredging  &  Contracting  Co.  of 
Baltimore.  Md.,  at  $1,0001098,  which  was  $131,425  below  the  en- 
gineer's estimate  of  the  cost  of  the  work.  The  other  bidders 
were:  Mas.\rthur  Bros.  Co.,  New  York.  $1,144,804:  Barrallv 
&  Tngersoll.  Rochester.  N.  Y.,  $1,030,813:  H.  S.  Kerbaugh.  Inc.. 
New  York.  $1,101,978:  Lathron.  Shea  &:  Henwood  Co..  Buffalo 
Dredging  Co..  Buffalo.  $1,098,569:  Kennedv  &  Hamilton.  Utir<i, 
$1,292,973:  Palk  &  Menzies.  Buffalo.  $1,074,771:  Eraser,  Brace 
&  Co..  New  York.  $1,096,915:  T.  M.  Ludington's  Sons.  Inc. 
Rochester,  $1,048,761:  T.  A.  Gillespie  Co.,  New  York,  $1,104,- 
768. 

Two  bids  were  received  for  the  Hudson  River  excavation 
contract,  that  of  James  Stewart  *  Co.,  Inc.,  of  New  York  at 
$1,534,603  and  that  of  P.  McGovern  &•  Co.,  of  New  York,  at 
$1,571,278.  This  is  the  third  advertisement  of  this  contract, 
one  bid  only  having  been  received  on  each  of  the  two  former 
lettings  and  which  was  practically  the  same  as  the  low  bid 
now   received. 

Contract   No.   65  for  tb.e  Medina  arch   is   proboblv   the  last 
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large  contract  to  be  awarded  on  the  Erie  Canai  section  ••t  the 
Barge  Canal.  The  plans  and  specifications  for  t.^e  work  have 
received  much  study  during  the  past  half  dozei  years  At 
this  point  the  canal  crosses  the  deep  ravine  in  which  Oak 
Orchard  Creek  flows  and  the  method  finally  deeded  apon 
included  the  construction  of  a  concrete  arch  aqued  ict  cf  50 
ft.  span  and  12S  ft.  wide  to  carry  the  canal  across  th  ^  go.'ge. 
The  canal  curves  along  the  edge  of  the  gorge  and  mai'es 
necessary  the  construction  of  a  concrete  retaining  wal.  s>  v- 
eral  hundred  feet  in  length.  This  wall  will  vary  in  hiis"t 
from  20  to  40  ft.  and  will  have  a  thickness  at  its  base  i  '' 
from  15  to  30  ft.  The  entire  work  must  be  completed  by  th 
end   of   next   year. 

Barere  Canal  M'ork — .\lbanv.  N.  T. — Bids  will  be  received 
by  Duncan  W.  Peck.  State  Supt.  Pub.  Wks..  until  Apr.  15  for 
contracts    112    and    113,    Erie   Canal. 

+Dock — Newburg,  N.  T. — The  Citv  Council,  Mar.  18, 
awarded  the  contract  to  WILLIAM  PARROT  for  the  con- 
struction of  the  proposed  dock  at  the  foot  of  South  St. 
Estimated  cost,  about  $10,000. 

Sihelter  Building — Xew  Tork,  N.  T. — Bids  will  be  received 
until  Apr.  2  by  the  Commissioners  of  the  Palisades  Park,  31 
Nassau  St..  Xew  York,  for  the  construction  of  a  shelter  build- 
ing, together  with  two  separate  kitchen  buildings  to  be  used, 
respectively,  for  laundry  and  kitchen  building  and  toilet 
building,  also  a  small  sewage  disposal  plant  in  connection 
with  same,  together  with  the  necessary  piping,  appurtenances, 
etc. 

Tifnchins;  anil  Dralnlne — New  Tork,  N.  T. — Bids  will  be 
received  until  3  p.m.,  Apr.  3.  by  the  Park  Board,  Dept.  of 
Parks,  Arsenal  Bldg.,  Fifth  Ave.  and  64th  St..  Boro.  Man- 
hattan, for  trenching  and  draining  the  salt  meadow  lands  in 
Pelham   Bay  Park,    Boro.   the   Bronx. 

.%Itrratlonii  to  Fire  Station — New  Tork,  N.  T. — Bids  will 
be  received  until  10:30  a.m..  Mar.  31,  by  Joseph  Johnson.  Fire 
Comr..  for  furnishing  all  the  labor  and  materials  required 
for  additions  and  alterations  to  the  quarters  of  Hook  and 
Ladder  Co.  No.  127.  Union  Ave.,  Jamaica. 

Fire  .Vlarm  Teleeraph  SyMem — New  Tork.  N.  T. — Bids  will 
be  received  by  Joseph  Johnson,  Fire  Corar.,  Boro.  Manhattan, 
until  10:30  a.m..  Mar.  31,  for  furnishing  all  the  labor  and 
materials  required  for  establishing  and  equipping  an  exten- 
sion to  the  fire-alarm  telegraph  system  in  the  Borough  of 
:Manhattan, 

Spraylntc  Machine — New  Virk,  N.  T.- — Bids  will  be  received 
by  the  Park  Board,  Dept.  of  Pirks,  until  3  p.m..  Mar.  27,  for 
lurnishing  and  delivering  one  spraying  machine  for  the  De- 
partment of  Parks.    Boro.   the   Bronx. 

+CoalinK  Station — Poughkeepsie,  N.  T. — The  contract  has 
been  awarded  to  the  J.  W.  BISHOP  CO.,  Worcester,  Mass..  for 
the  construction  of  the  coaling  station  for  the  New  Tork  Cen- 
tral  &  Hudson    River   R.R. 

Ditrhlnic — .Atlantic  City,  N,  .T. — The  County  Board  of  Free- 
holders, Atlantic  City,  has  appropriated  $26,000  /nr  the  ditch- 
ing of  marshes  and  oiling  various  ponds  for  the  extermina- 
tion of  mospuitoes. 

Docltii — Erie,  Penn. — The  Pennsylvania  R.R.  Co.,  will  erect 
a  drvdock,  coal  and  ore-docks  and  track  extensions  at  Erie. 
The  'improvements  will  cost  about  $1,000,000.  H.  R.  Leonard, 
Philadelphia,   Penn.,   is   Engr.,   Bridges  and    Bldgs. 

Drydock — Erie,  Penn.  —  The  Pittsburgh  Steamship  Co., 
Erie,  is  considering  the  construction  of  a  drydock  at  the 
foot  of  Cascade  St. 

.\bolltl«n  of  tirade  CroaainKi — Philadelphia,  Penn. — Plans 
for  the  abolition  of  grade  crossings  throughout  the  entire 
city  of  I'hiladelphia  were  agreed  upon.  Mar,  19.  by  the  city 
and  the  I'ennsylvanla  R.R.  Co.,  the  Baltimore  &  Ohio  R.R.  Co. 
and  the  Philadelphia  &  Reading  Ry.  Co.  It  is  estimated  that 
the  work   will  cost  about   $15,000,000. 

-A-RebuildinK  Pier — Washington,  D.  C. — The  Alexandria 
Chemical  &  Firtilizi-r  Co.,  has  awarded  the  contract  to  the 
CLARKP::  &  WINSTON  CO..  Washington,  for  rebuilding  its 
pier   at    the    foot   of   Queen   St. 

Drainage  >%'ork — Shreveport,  La. — Bids  will  be  received 
until  Apr.  2  by  the  Board  of  Commissioners  of  Caddo  Levee 
DIst..  Shreveport,  for  improving  the  Kelly  Bayou  Drainage 
Canal.   Caddo  Parish. 

Creek  Work — Louisville,  Ky.— The  Board  of  Public  Works 
will  have  plans  and  specifications  ready  in  about  30  day.s  for 
improving  the  channel  of  Beargrass  Creek.  Thi-  proposid 
work  provides  for  the  flooring  of  the  creek  writh  concrete, 
and  walls  of  the  same  material.  David  R.  Lyman  is  City 
Engr. 

+Diteli — OreenvlUc,  Ohio — The  contract  has  been  awarded 
to  E.  A.  FISHBACK.  Horatio,  Ohio,  for  the  construction  of 
the    Whitewater   Ditch,   at    $11,600.      Bids   were    opened    Mar.    8. 

Xuliway^ Lorain.  Ohio — The  Baltimore  &  Ohio  R.R.  Co.  has 
accepted  the  plans  as  prepared  by  the  City  Enginei'r  for  I  hi' 
construction  of  the  28th  St.  Subway.  It  Is  estimated  that  the 
work  will  coH(  $155,000.  Of  this  amount  th<-  city  will  pay  half. 
F.   L.  Stuart   is  Ch.   Kngr.   B.  &  O.   R.R.,   Baltimore,  Md. 

DredKinK — TndlannpollH,  Tnd.— Pliins  and  speclflcallonB  for 
dredging  Fall  Creek  will  be  ri'Vlsed  by  J.  H,  Lowrey.  New 
bids  will  be  asked.  The  creek  will  be  dredged  from  30th  St. 
to  the  Fair  ftroundH  Bridge  and  from  Northwestern  Ave.  to 
the  Cleveland,  Cincinnati.  Chicago  &  St.  Louis  Ry. 

niteb — Valparaiso,  Ind, — Bids  will  be  received  by  the 
County  Surveyor  of  Porter  County,  Valparalno,  until  Mnr.  27. 
for  the  coniilructlon  of  the  Kemper  Ditch.  The  work  In- 
cludes the  fnllnwlng:  290,773  cu.yd.  flnatln^  dredge  work: 
79.802  cu.yd.  drag  line  work;  60,385  Iln.  ft.,  8-  to  24-ln.  drain 
tile. 

nitrbm — Cnrmll.  Til. — Bids  will  be  received  by  the  Com- 
mliislonerfi  of  Fiilkernon  Dralmig-  Klslrlet.  Carnill.  until  I 
p.m..  Mar.  29,  for  thi-  conHtructlon  of  vnrlouH  drainage 
dItcheH  In  the  dldtrlct.  All  bIdH  mudt  he  nddresHed  to  T.  V\'. 
Hnll.,  Treaii.,  First  National  Hank  Bldg..  Carmll.  Hpecin<'ii- 
tlonH  are  on  file  at  the  ofllco  of  the  County  Clerk  of  While 
County.  Cnrmll. 

Canal — Springfield.  Til. — The  ntale  of  Tlllnnis  In  considering 


t;-e  improvement  of  the  Illinois-Michigan  Canal.  A  bill  has 
beep  introduced  in  the  State  Legislature  providing  for  an 
appropriation  of  $1,000,000  for  the  purpose. 

Ore  Dock — Ashland,  Wis. — The  Chicago  &  Northwestern 
Ry.  Co.  v.-ill  construct  another  ore  dock  east  of  its  present 
docks  at  Ashland.  It  will  be  of  concrete  and  steel  and  will 
cost  about  SI. 000,000.  J.  C.  Little,  Chicago.  111.,  is  Mech. 
Engr. 

Park  Work — Milwaukee,  Wis. — The  Park  Board  has  ap- 
proved the  plans  of  A.  C.  Clas.  Park  Comr.,  for  the  construc- 
tion of  a  driveway  park  along  the  lake  shore,  for  1%  miles 
south  of  the  harbor  entrance.      Estimated  cost  $40,000. 

Ditch — Des    Moines.    Iowa — .\11    bids    received    Mar.    10    for  1 
constructing  drainage   ditch   in   Drainage  Dist.   No.   13,   Frank- 
lin   Township,    approximately    three    miles,    requiring    the    re- 
moval   of    36.240    cu.yd.    of    earth,    have    been    rejected.      H.    B. 
Frace    is    County    Audr. 

+  Ditch  ^Vork — Forest  City,  Iowa — Contracts  have  been 
awarded  as  follows  by  the  county  for  ditch  work:  to  W.  H. 
LAWTON.  Newel,  Iowa,  for  21,300  cu.yd.  of  open  ditch:  to 
DAVIDSON  &  DELL,   Forest  City,  for  tile. 

+Dltoh — Sidney,     Iowa — The     Countv     Supervisors,     Mar.     7, 
awarded   to   R.\NKEN  &   COWDEN,   of  Riverton.   the   contract  | 
foi    constructing    the    Plum    Creek    Drainage    Ditch,    at    7.69c. 
per   cu.yd.    for   the   main   ditch,    and    12.7c.    per   cu.yd.    for   two  i 
laterals. 

VDltch — Albert  Lea,  Minn. — The  contract  has  been  award- 
ed 10  A.  HENRIKSON,  Askov.  Minn.,  for  the  construction  of 
Ditci  No.  25,  at  $16,900.  Bids  were  received  for  the  work 
on  Jar.  6. 

Harbor  Improvements — Texas  City,  Tex. — About  $3,000,000 
will  be  expended  at  Texas  City  during  the  year  in  the  con- 
struction of  harbor  improvements,  the  enlargement  of  docks 
and  tl  e  erection  of  new  buildings.  The  Texas  City  Trans- 
portation Co.  will  make  improvements  to  the  wharf  and 
warehouse  system  at  a  cost  of  more  than  $1,000,000,  it  is  an- 
nounced. The  federal  appropriation  for  the  improvement  of 
the    harbor    here    available    for    the    present    year    is    $1,400,000. 

+  DrainaKc — Spokane,  Wash. — The  contract  for  construct- 
ing drainage  ditches  in  Dist.  No.  12  has  been  awarded  by  the 
County    Commissioners    to    PEDERSON    &    WOOD,    at    $20,800. 

Dock,  Etc. — Tacoma.  Wash. — The  city  is  considering  the 
construction    of   a    municipal    dock   and    a    cold   storage   plant. 

Flume  \Vork — Wenatchee,  Wash. — Grant  Smith  &  Co. 
Henry  Bldg.,  Seattle,  Wash.,  it  is  reported,  will  receive  bids 
until  Apr.  10  for  constructing  600,000  ft.  of  flume  work  at 
Wenatchee. 

Jetty — Portiand,  Ore. — The  Port  of  Portland  Commission 
and  Maj.  J.  J.  Morrow,  Corps  Engrs.,  U.  S.  A.,  Portland,  have 
agreed  upon  construction  of  a  7U0  ft.  jettv  at  the  entrance  to 
Tillamook  Bay.  The  sum  of  $4U'i,000  is  now  available.  The 
ultimate  plan  for  Tillamook  bar  is  20  ft.  at  low  water. 

VcHHel — Portland,  Ore. — The  .Associated  Oil  Co.,  Portland, 
Ore.,  has  decided  to  build  a  new  tanker  for  service  be- 
tween Monterey  and  the  Willamette  River.  The  vessel  will 
have    a    capacity    of    75.000    bbl. 

Pipe  Line- — Bakersfleld,  Calif. — The  Southern  Pacific  Co. 
and  the  Atchison,  Topeka  &  Santa  F6  R.R.  Co.  are  considering- 
the  construction  of  an  oil  pipe  line  from  Bakersfleld  to  Mo- 
Jave,  over  the  Techachapl  Mountains.  W.  Hood,  San  Fran- 
cisco.   Calif.,    is  Ch.    Engr.    Southern   Paclflc   Co. 

Fire  .Ipparatnn — Hermosa  Beach,  Calif. — The  city  is  con- 
sidering appropriating  $10,000  for  the  purchase  of  a  chemical 
engine   and   auto   apparatus. 

+Pier — Huntington  Beach.  Calif. — The  contract  has  been 
awarded  to  the  MERCEREAU  BRIDGE  &  CONSTRUCTION 
CO.,  Los  Angeles,  for  the  erection  complete  of  the  municipal 
pier,    at    $63,500. 

Wharf — Los  Angeles,  Calif. — The  E.  K.  Wood  Lumber  Co., 
Los  Angeles,  has  decided  to  construct  a  325-ft.  wharf  at  Wil- 
mington.    Estimated  cost,  $15,000. 

Machinery— Los  Angeles,  Calif. — The  Board  of  Public 
Works  will  call  for  bids  for  the  machinery  ni'Cissary  for  the 
hill  razing  at  San  Pedro,  under  the  bond  issue  of  $2,500,000. 
Among  the  items  required  are  four  locomotives,  42  six-yard 
dump   c.Trs,   steam   shovels,   tails,   ties  and   repairs. 

Snitch  To«er — Oakland,  Calif. — The  Southern  Paclflc  Co. 
Is  receiving  bids  for  the  construction  of  a  three-story  rein- 
forced-concrete  switch  tower  at  the  new  Ifith  St.  depot  at 
Oakland. 

LevecN — Sacramento,  Calif. — The  Sutter  Basin  Improve- 
ment Co.,  .Sacramento,  will  reclaim  about  70,0(10  acres  of  land 
by  the  construction  of  levees,  etc.     O.  N.    Randle   Is  Engr. 

Illver  Work — Sacramento,  Calif. — The  stale  is  considering 
the  improvi-ment  of  the  navlgHbllily  of  Mokclumeo  Rlvor, 
from  Newhopo  to  the  mouth  of  the  river,  at  a  cost  of  $29,- 
000. 

IMer — San    Francisco,    Calif. — The    State    Ronrd  of    Harbor 

Commissioners,    Sun    Francisco,    has    approved    the  plans    niid 

specifications  for  the  construction  of  Vler  No,  46.  Bids  will 
be  asked   soon.     The  structure   will   be   800x200  ft 

lload  Itolierii — St.  John.  N.  B. — Miles  Agar,  Comr,,  has  been 
nulliorlZ'd  to  purchase  machinery  for  the  new  streof  plant 
Including  two  steam  rond  rollers,  a  small  motor  rollir,  port- 
ntili'  stone'  crusher,  motor  truck  and  hot  mixer  for  bituminous 
concrete. 

Canal  Work — Montreal,  Que. — Bids  will  be  received  until 
Miir.  31  by  I.,.  K.  Jones,  Asst.  Deputy  Minister  and  Secy,  of 
RnllwayH  and  Cnniila,  Ottawa,  Ont.,  for  Improvements  to  the 
uppir  approach.   Lock  No.   4,   Cote  ,St.   Paul,  Lachlne  Canal. 

+KCOWII — Kingston,  Ont. — The  contract  has  been  .-iwarded 
by  the  Canadian   flovernment   to  the   KINGSTON  SIUIMJUILO- 
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INC,    ('(■.,    KliiK-ston,    for   the    construction    of    two    BOO-cu.ycJ. 

st<M-l    iliiinp    scows. 

+Hnrlior  lm|ir.:v(-mon(N — British  Columbia — It  Is  rcportort 
tlKit  tlu'  contract  has  been  awarded  to  Slit  JOHN  JACKSON 
for  improving:  the  harbors  of  Vancouver  and  Victoria.  li.  C, 
.uid   buildlngr  a  drydock   1000   ft.    long,   at  a  cost   of   $20,000,000. 

Dock — Vancouver,  B.  C. — Plans  have  been  completed  b.v  T. 
II.  IHamforth.  319  Pender  ?♦  w.  (or  constructing  a  22B-ft. 
concrete  dock  and  warehouse  for  me  H.  ^.  Forsythe  Co.,  at 
the  foot  of  Smythe  St.     Estimated  cost,  aboui.  SSn.OOO. 

nillLDINGS 

Herlln.  N.  H. — The  T.  M.  C.  A.  has  raised  a  fund  of  $85,000 
for  erection  of  a  new  bulldlMB'. 

liriMikllnr,  Munh. — Plans  have  been  completed  by  Kilhan  & 
Hopkins,  Archs,,  9  Park  .St.,  Boston,  Mass.,  for  the  construc- 
tion of  a  school  building  on  Harvard  St.  The  estimated  cost 
is  .$138,000. 

Pall  River,  MnNN. — The  construction  of  a  railroad  station 
is  being  agitated  in  connection  with  bridges  and  tunnels  to 
be  built  by  the  N.  Y.,  N.  H.  &  H.  R.R.  Co.  Edw.  Gagel  Is 
Ch.   Kngr.,   New  Haven,   Conn. 

rittNflrld.  MaNM. — Bids  will  be  received  until  Apr.  1,  foi  the 
erection  of  a  Union  passenger  station  for  tile  Boston  & 
Albany  and  N.  Y.,  N.  H.  &  H.  R.R.  at  Pittsfield.  J.  L.  Trun- 
den  is  Supt.  of  B.  &  A.     Noted  Jan.  30. 

WUllnniNliurK,  MasH. — A  grammar  and  high  school  will  be 
erected  at  Main  and  South  Sts.  Bids  will  be  asked  about 
April  1.  It  will  be  of  brick,  70x106  ft.,  two  stories.  Lawrence 
Malloy  is  Chn.  of  Com.  E.  C.  &  G.  C.  Gardner,  53  Lyman  St., 
Springfield  are  Archs. 

Worcester,  MnHN. — The  Trustees  of  the  Worcester  City 
Hospital  will  ask  the  City  Council  for  an  appropriation  of 
$100,000.  for  a  children's  ward  building.  It  will  be  two  stories, 
120x68  ft.  Fuller  &  Delano,  Archs.,  Chase  Bldg.,  have  pre- 
pared plans. 

+  Provl«lence,  R.  I. — The  contract  tor  erection  of  the  new 
East  Side  private  school  for  girls  has  been  awarded  to 
WILLIAM  WILLIAMS.     Noted  Mar.   20. 

+^VoonHooket,  R.  I. — The  Woonsocket  Realty  Co.  has 
awarded  the  contract  for  the  four-story  office  building  on 
Main  St.  to  ALFRED  DAIGNAULT,  176  Main  St.  The  esti- 
mated cost  is  $45,000. 

Bridgeport,  Conn. — Arthur  S.  Meloy,  Arch..  17  Post  Office 
Arcade,  Bridgeport,  is  preparing  plans  for  a  theater  and  office 
building  on  State  St.  for  Peter  Dawe.  The  building  will  be 
four-stories,  of  brick. 

+  Stnnifor<I,  Conn. — The  general  contract  for  the  construc- 
tion of  a  clubhouse  for  the  Suburban  Club  has  been  awarded 
to  the  SHEA-SULLIVAN  CO.,  Main   St.      Noted  Jan.    9. 

AVIlIlmnntIc,  Conn. — The  Town  has  voted  to  build  a  school, 
and   $60,000    has   been   appropriated   for   the   purpose. 

•|>.'Vlhnny,  N.  Y'.^ — -The  contract  for  the  construction  of  the 
nurses'  home  for  the  Albany  Hospital  has  been  awarded  to 
BARROWS-STEWART  CO.,  17  Battery  Place,  New  York. 
Noted   Oct.   24. 

+.\lliany,  N.  Y. — The  contract  has  been  awarded  to  the 
WILLIAM  G.  SHELDON  CONSTRUCTION  CO.,  for  the  con- 
struction of  a  three-story  brick  hospital  for  the  Francis 
Elliott  Austin  Maternity  Hospital,  at  Main  and  Western 
Aves. 

Brooklyn,    N.   Y Bids    will    be    received    until    2    p.m..    Apr. 

9,  by  the  Commissioners  of  Water  Supply.  Gas  and  Electricity, 
21  Park  Row.  Manhattan,  for  the  construction  of  buildings 
at  the  East  New  York  pipe  yard,  131  Jamaica  Ave.,  and  also 
at  the  Gowanusc  pipe  yard,  at  Butler  and  Nevins  St.  Henry 
S.  Thompson  is  Commr. 

Bnffaio.  y.  Y. — The  Bualo  Maintenance  Co.,  24  Goodrich 
St.  will  erect  a  three-story  brick  and  steel  store  and  loft 
tuilding,  106x160  ft.  at  1065  Main  St. 

Ulysses  G.  Orr,  Arch.,  Builders  Exchange  is  completing 
plans  and  will  receive  bids  about  Apr.  15.  for  a  7-story,  steel 
and  brick  store  and  loft  building  170x220  ft.  to  be  erected  at 
Main  &  Carlton  Sts.  by  the  G.  H.  Poppinberg  Co.  674 
Main    St. 

W.  H.  McElfatrick,  Arch.,  701  Seventh  Ave..  New  Y'ork 
Oity  is  receiving  bids  for  a  theater  85x115  ft.  of  structural 
steel  and  brick  to  be  erected  at  Pearl  and  West  Huron  Sts. 
by  the  Columbia  Amusement  Co.     Noted  Mar.   13. 

Endlcott,  IV.  Y. — The  Board  of  Education  will  erect  a  brick 
and  stone  high  school  at  Washington  Ave.  and  Main  St.  The 
estimated  cost  is  $100,000.     George  Ames  is  Pres. 

Herkimer.  N.  Y. — S.  W.  Cassidy,  Arch..  Herkimer  Bank 
Bldg.  is  preparing  plans  for  a  two-story  and  basement 
theater,  store  and  office  building  33x180  ft.  to  be  erected  by 
Stephen    Hines   on   Prospect    St. 

Little  Falls,  IV.  Y. — The  Herkimer  County  National  Bank, 
South  Ann  and  Albany  Sts.,  contemplates  the  erection  of  a 
bank  building  at  Main  and  North  Ann  Sts.  The  estimated 
cost  is   $100,000. 

New  York.  N.  Y — Plans  have  been  filed  bv  W.  E.  Austin, 
Arch.,  46  West  24th  St..  for  the  construction  of  a  17-storv 
printing  house  at  the  southwest  corner  of  Lafavette  and 
White  Sts.,  for  the  Hallenbeck-Hungerford  Realty  Co.,  497 
Pearl    St.      The    estimated    cost    is    $1,200,000. 

+We  are  officially  advised  that  the  POUND.-'.TION  CO..  115 
Broadway,  has  been  awarded  the  contract  for  the  foundations 
"  /,?,  "f^  banking  house  for  J.  P.  Morgan  &  Co.,  at  Broad 
and  Wall  Sts.  The  contract  Is  for  the  sinking  of  18  exterior 
pneumatic  caissons  to  bed  rock.  The  basement  floor  will  be 
carried  down  49  ft.  below  the  curb,  fmm  which  level  19  in- 
terior piers  will  also  be  sunk  to  bedrock.  Tr'.wbridge  & 
Livingston,  527  Fifth  Ave.,  are  the  Archs.  for  the  structure. 
Noted  Oct.  3. 

■If  ^i^,"A  ^^^^  '"^^"  f''®"'  by  Rojss  &  Goldstot.e.  Archs..  38 
ilrn  *v"  ^'"  '"''''  t*'®  construction  of  a  IT-S'tory  loft  building, 
88x50  ft^  on  the  south  side  of  32d  St.  'W.^St  of  Fifth  Ave., 
for  the  Bradkine  Realty  Co.,  40  West  32d  S'C  The  estimated 
<'Ost  IS  $385,000. 

WalUs  &  Goodwallie.   Archs.,   346  Fourth  Ave.,  are  prepar- 


ing plans  for  the  construction  of  a  nine-story  apartment 
house  at  124  Wist  5Gth  St.,  for  the  Herald  Square  Holding 
Co.,-  62    West   45th   St.      Tin-   estlmati-d   cost   \»   $200,000. 

The  lirixton  ConHtrucllon  Co.,  314  West  S7th  .St.,  contem- 
plates the  erection  of  a  12-Htory  apartment  house,  at  140  WcHt 
7nth  St.      Edwin  .S.   Urickni'r  Is  Pres. 

Plans  have  betn  Jileil  by  W.  H.  Gompert,  Arch.,  2102 
Broadway,  for  tho  construction  of  a  16-story  offlce  building 
at  northeast  corner  of  33d  St.  and  Madison  Ave.  for  the 
Hurrel  Realty  Corp,.  71  Madison  Ave.  The  estlm.ited  cost  Is 
$400, 000. 

We  are  olllcl.ally  advised  that  bids  will  be  received  In 
about  a  month  by  Henry  Otis  Chapman.  Arch.,  334  Fifth 
Ave.,  for  th(!  construction  of  two  six-.story  bulldlnss,  50x100 
ft.,  for  Dreicer  &  Co.,  Jewelers,  560  Fifth  Ave.  Only  one 
builillMg  win  be  used  by  the  owner. 

I'laris  have  been  filed  by  Rouss  &  Goidstone,  Archs.,  33 
West  32d  St.,  for  a  nine-story  apartment  house  to  be  erected 
on  70th  St.,  near  Third  Ave.,  for  the  173  ICast  70th  St.  Co. 
Inc.,  160  Broadway.     The  estimated  cost  is  $175,000. 

Plans  have  been  filed  by  Walter  Haefeli,  Arch.,  17  Madison 
Ave.,  for  the  construction  of  an  ll-storv  garage  building,  on 
61st  St.,  east  of  Columbus  Ave.,  for  A.  Plnchot,  60  Broadwa.v. 
The    estimated    cost    Is    $325,000. 

Plans  have  been  filed  by  Rouss  &  Goidstone,  Archs.,  33 
Ave.,  for  the  construction  of  a  three-story  office  and  theater 
building,  220x102  ft.,  at  the  southeast  corner  of  Broadway 
and  81st  St.,  for  the  Fulton  Building  Co.,  2255  Broadway. 
The    estimated   cost    is   $150,000. 

(Boro.  the  Bronx) — Plans  have  been  filed  by  Frederick 
j.^eger.  Arch.,  441  Tremont  Ave.,  for  the  construction  of  a 
six  story,  brick  apartment  house  at  the  northwest  corner  of 
179th  St.  and  Morris  Ave.,  for  August  Jacob,  2000  Morris 
Ave.      The    estimated    cost    is    $180,000. 

(Boro.  Richmond) — Plans  ire  being  prepared  by  George 
W.  Conable.  Arch.,  456  Fourth  Ave..  Manhattan,  for  the  con- 
struction of  a  two-story,  brick  and  stone  church  at  Beach 
and  St.  Paul  Aves.,  Stapleton,  S.  I.,  for  the  George  Lutheran 
Church.  The  estimated  cost  is  $70,000.  Rev.  Frederick  Sut- 
ter, 106  Beach  St.,  is  Pastor. 

+VI«lea,  IV.  Y — The  contract  for  the  construction  of  the 
union  passenger  station  has  been  awarde.l  to  J.  HENRY 
MILLER.  Baltimore,  at  $691,000.  Other  bidd -is  were:  Grif- 
fiths &  Pearce,  Utica,  at  $761,000.  R.  Richards  &  Son,  Utica, 
$783,000.     Noted  Jan.   30. 

Jersey  City,   N.  J The    Congregation   of  AguQ.ith   Scholem 

is  having  plans  prepared  for  a  synagogue  to  be  erected  on 
a  site  recently  acquired  on  Bergen  Ave.  The  estimated  cost 
is   $50,000. 

Newark,  N,  J. — Plans  have  been  filed  bv  the  Public  Service 
Corporation  for  the  construction  of  a  trolley  terminal  at 
Park  Place  and  Pine  St.  The  estimated  cost  is  $4,000,000. 
Noted  Jan.   30. 

Trenton,  N.  J — Plans  have  been  completed  by  the  Pennsyl- 
vania R.R.  Co..  for  the  construction  of  a  passenger  station 
and  elimination  of  grade  crossings.  About  $5,000,000  will  be 
expended.     A.  S.  Vogt.,  Mech.   Engr.,  Altoona,  Penn. 

Trenton.  N.  J — The  Delaware  &  Atlantic  Telegraph  & 
Telephone  Co.  will  erect  a  five-story  fireproof  central  ex- 
change at  Nos.  216-18  East  State  St.  John  T.  Windrim,  Arch.. 
Commonwealth  Bldg..  Philadelphia.  Penn.,  is  the  Arch.  The 
structure,  with  equipment  and  switchboard,  is  estimated  to 
cost  about    $250,000.      C.    R,    Pairchild    is   District   Mgr. 

+Unlon  Hill,  N.  J. — The  contract  has  been  awarded  to 
DE  RISO  BROS..  Union  Hill,  by  Carl  F.  Michelfelder.  for  the 
erection  of  a  theater  on  the  Hackensack  Turnpike,  near 
Bergenline  Ave.,  at  a  cost  of  $11,500. 

+.VHhIand.  Penn. — The  contract  for  the  construction  of  the 
school  for  St.  Joseph's  parish  at  Ashland,  has  been  awarded 
to   GORDON  NAGLE,    Cressona. 

Chelthenham,  Penn — The  Methodist  Episcopal  Church  has 
had  plans  prepared  for  a  church  building  to  be  erected  at 
Central  and  Myrtle  Aves.  The  estimated  cost  is  $45,000. 
Rev.    John   T.   Gray   is   Pastor. 

+Frankford,  (Philadelphia  post  office)  Penn. — The  con- 
tract has  been  awarded  to  IRWIN  &  LEIGHTON,  for  the  con- 
struction of  a  theater  at  Frankford  Ave.  and  Margaret  St. 

MonesHen.  Penn — Bids  will  be  received  until  5  p.m..  Apr. 
15.  by  J.  A.  Lohman.  Arch..  Monessen.  for  the  construction  of 
a  brick   building  for  the  Loyal  Order  of  Moose.    Noted  Mar.   6. 

New  Castle,  Penn. — The  Pittsburg  &  Lake  Erie  R.R.  will 
erect  two  stations  at  New  Castle.  The  estimated  cost  is 
$100,000.     W.   P.   Richardson  is  Mech.   Engr.,   Pittsburgh,   Penn. 

+Phllndeliihla,  Penn. — The  contract  has  been  awarded  to 
the  CH.ARLES  McCAUL  CO.,  Philadelphia  Penn.,  for  the 
construction  of  a  Y.  M.  C.  A.  building  at  1720  Christian  St. 
Noted  Dec.   26. 

A  syndicate  composed  of  William  West.  Dr.  George  H 
Kolber,  and  others  have  purchased  a  site  at  1142  Passvunk 
■*^'?'.  "^SIJ  which  will  be  erected  a  theater.  The  estimated 
cost   IS   $50,000. 

.  The  Harrison  C.  Rea  Co..  obtained  a  permit  for  the  nine- 
storv  Metropolitan  Building  to  be  erected  at  Broad  and  Wal- 
,t,?r^A>.^°'^  the  Metropolitan  Realty  Co.     The  estimated  cost 

IS    Ip4DO.OOO. 

A  permit  has  been  obtained  by  William  Steele  &  Sons. 
,Ar^*"''  erection  of  an  eight-story  warehouse,  155x297  ft.  at 
lOth  and  Berks  Sts..  for  the  N.  Snellenburg  Co.  The  esti- 
mated cost  is  $655,000. 

PittsburBh,  Penn. — Jarvis  &  Hunt  Archs.,  Chicago  111  are 
preparing  plans  for  the  new  department  store  building  of 
Inn  n^n^''"-Su"™  ^^^i'- *"  be  erected  on  Sixth  SL.  at  a  cost  of  $L.. 
500000.      The    building    will    be    12-stories,    150x200    ft.      Noted 

Plans  are  now  belTig  prepared  by  Archs.  Janssen  &  Aobott. 
Renshaw  Bldg.,  for  the  Masonic  temple,  to  be  erected  in  Fifth 
Ave.,  Schenley  Farms.     The  estimated  cost  is  $900,000. 

T,  ,'^'^^.a  ^?>h°9'  Board  will  erect  a  school  333  ft.  east  of  the 
Bedford  Basin,  and  another,  at  Webster  Ave.  and  Watt  St 
About  $400,000  will  be  expended.     S.  L    Heeter  is  Supt 

Plans   have   been   completed   by   Janssen   &   Abbott!   Archs.. 
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Eenshaw  Bldg.,  for  the  construction  of  a  one-story  stone, 
60x60-ft.  bank  building  for  the  First  National  Bank,  North 
Side.     The  estimated  cost  is   $75,000. 

+Pott8Tille,  Penn. — The  contract  has  been  awarded  to 
I.  MESSERSMITH.  at  550,000,  for  the  construction  of  a  theater 
for  the  Pottsville  Amusement  Co.  Other  bidders  were: 
Walter  Wertley  Sons,  Gordon  Nagrle,  Pottsville;  H.  L.  Brown, 
Philadelphia;  S.  T.  Frederick  &  Son,  Hazleton. 

Readinic:,  Penn, — Bids  "will  be  received  until  2  p.m.,  Apr. 
9.  by  Muhlenberg  Bros.,  Archs..  Second  National  Bank  Bldg., 
511  Penn  St..  for  the  construction  of  a  school,  for  the  school 
district  of  the  Borough  of  Shillington,  Berks  County,  Penn- 
sylvania. 

+Baltiniore,  Md. — The  contract  has  been  awarded  to  the 
CONSOLIDATED  ENGINEERING  CO.,  Emerson  Tower  Bldg., 
for  the  construction  of  a  warehouse,  at  401-3-5  N.  Calvert 
St.  J.  F.  Gerwig,  Equitable  Bldg.,  and  Chas.  C.  McColgan,  12 
East   Lexington   St.,   are   Archs. 

The  T^'estern  Maryland  R.R.  Co.,  H.  R.  Pratt,  Hillen  Station, 
Baltimore,  Ch.  Engr.,  has  commissioned  Emory  &  Nusst-ar, 
Archs.,  Professional  Bldg.,  Baltimore,  to  prepare  plans  for 
depot  improvements  to  include  erection  of  addition,  remodel- 
ing present  structure,  construction  of  shed  and  concourse, 
redecorating,  installing  sanitary  plumbing  equipment,  etc. 
The  estimated  cost  is  S300.000. 

Bids  are  being  received  by  the  .John  Hopkins  Hospital, 
Bldg.  Committee,  for  the  construction  of  Oilman  Hall  Acad- 
emic buildings  at  Homewood,  Baltimore.  Parker,  Thomas  & 
Rice.  Union  Trust  Bldg..  are  Archs.  The  building  ■will  be  four 
stories,  of  brick,  161x243  ft. 

SykeHVlIle,  Md. — Plans  are  being  prepared  by  Parker, 
Thomas  &  Rice,  Archs.,  Union  Trust  Bldg.,  Baltimore,  Md., 
for  the  construction  of  a  hospital  for  the  Springfii'.d  State 
Hospital  for  the  insane.     The  estimated  cost  is  $75,000. 

+Riohniond.  Va. — The  contract  has  been  awarded  to 
JAMES  FOX  &  SONS,  for  the  construction  of  a  building  on 
Stuart  Ave.,  to  cost  $44,000. 

+W'arni  SprincH.  Va. — The  contract  has  been  awarded  to 
FALLS  CITY  CONSTRUCTION  CO.,  for  the  construction  of  a 
courthouse.     Noted  Feb.   27. 

ClarkMlinrg,  AV.  Va. — S.  W.  Ford.  Arch.,  Clarksburg,  is  pre- 
paring plans  for  a  two-story  brick  school  Clarksburg,  for 
tl.e  Board  of  Education.  Bids  will  be  taken  about  Apr.  1. 
The    estimated    cost    is    $50,000. 

Bids  will  be  received  until  Apr.  3,  by  William  B.  Ittner, 
Arch.,  Ninth  and  Locust  Sts.,  St.  Louis,  Mo.,  for  the  construc- 
tion of  a  high  school  at  Clarksburg.  The  estimated  cost  is 
$50,000.   Noted    Jan.     23. 

+Colnnibia.  S.  C. — The  contract  has  been  awarded  to  JOHN 
J.  CAIN  CONSTRUCTION  CO.,  for  the  construction  of  a  IB- 
story  building  at  Washington  and  Main  Sts.,  for  the  Palmetto 
Construction  Co.     The  estimated  cost  is  $300,000. 

Atlanta,  Ga. — Plans  have  been  prepared  for  the  construc- 
tion of  a  reinforced  concrete  market  building  at  Central 
Ave.  and  Washington  St.,  for  the  Atlanta  Joint  Terminals 
Co.     The  estimated  cost  is  $200,000. 

Savannab.  Ga. — Wallin  &  Young,  Archs.,  Savannah,  have 
prepared  plans  for  the  construction  of  a  reinforced  concrete 
clubhouse,  for  the  Yacht  Club.     The  estimated  cost  is  $60,000. 

WnycrooB,  Ga, — Bids  will  be  received  until  Apr.  15,  by  A. 
G.  Miller.  Supt.  of  Schools,  for  the  construction  of  two 
brick  school  buildings.  The  estimated  cost  is  $40,000.  T.  F. 
Lockwood,   is  Arch.,  Columbus,  Ga. 

TniioalooHa.  Ala, — Bids  will  be  received  until  Apr,  2,  by  J. 
I.  Harrison.  Clk..  Bd.  of  Education,  for  the  construction  of  a 
school  In  West  End.     W.  E.  Benns,  is  Arch.,  Bessemer,  Ala. 

+I.narel.  MIhh, — The  contract  has  been  aw,arded  to  W.  M. 
NfiRRI.S,  Laurel,  for  the  construction  of  a  lodge  building  for 
the  B.  P.  O.  E. 

MnrkH,  MIhh, — Bids  will  be  received  until  noon,  Apr.  1,  by 
L.  M.'irks  Sons,  Marks,  Miss.,  for  the  construction  of  a  two- 
story  mercantile  block,  $5x100  ft.,  at  Marks.  M.  M.  Alsop  Is 
Arch.,  Houston,  Miss. 

New  OrleauN,  I,a, — The  Equitable  Realty  Co.,  Ltd.,  will 
erect  a  building  on  Baronne  St.  The  estimated  cost  Is 
$125,000. 

Neiv  OrleanH,  I.n. — Bids  were  received  for  the  construction 
of  the  Third  Ward  School,  at  White  and  Broad  Sts.  as  fol- 
lows: John  MInot,  $46,750;  John  Relss,  $46,880;  Michael 
Cheese  &  Co.,  $53,500. 

Shreveport,  La, — Plana  have  been  prepared  by  C.  W.  King, 
Arch.,  Shreveport,  for  the  construction  of  a  five-story  ad<ll- 
tlon  to  the  North  Louisiana  Sanitarium.  The  estimated  cost 
U    $75,000. 

Kn«xvlll«.  Trnn. — The  Imperial  Realty  Co.  will  erect  a  12- 
Btory  hotel  at  Knoxville.  The  estimated  coat  la  $750,000.  J. 
B.   Jones   Is   I'res. 

MrmphlH,  Trnn, — The  Memphis  Lodge,  Royal  Order  of 
MooMi-.  will  erect  ii  five-story  clubhouse,  at  Memphis.  Th« 
estimated   cost   Is  $150,000. 

+  >lrinphU,  Trnn. — The  contract  has  been  awarded  to 
KAUCIIKK,  II01)f;EH  &  CO.,  Memphis,  for  thi'  construction  of 
a  Hlx-Htory  b.ink  and  office  building,  for  fhi-  Oermania  Sav- 
IngB  Hank  &  Trust  Co,  Price,  Broadway  &  Mahan  are  Archs., 
MemiihlH. 

Tfii-  IIIInolH  Central  R.R.  Co.  will  erect  a  depot  at  Mem- 
phis, The  eatlmated  cost  Is  $400,000.  D.  H.  Burnham  &  Co., 
Chicago,    111.,    are    Archs. 

Nrmnhim  Trnn, — Memphis  capitalists  will  erect  a  22- 
•tory   ofllie    building.      The  estimated    cost   Is    $1,000,000. 

Naabvlllr,  Trnn, — C.  K.  Colley.  Arch..  Niiahvllle.  has  pro- 
pared  plans  for  the  construction  of  a  21-8tory,  43x71-ft.  offlc* 
liulhllng   at    Union   St.   and   Second   Ave.,    for   the    Uavls   Cock- 


rill    Finegan    Real    Estate    Co.      The    estimated    cost    is    $500,- 
000. 

Ashland,  Ky — John  C.  Mayo,  Paintsville,  Ky.,  is  planning 
the  erection  of  a  hotel  at  Ashland.  The  estimated  cost  is 
$250,000.     Webber  &  Webber,  Covington,  Ky.,  are  Archs. 

Plnerllle.  Ky — The  Louisville  &  Nashville  R.R.  Co.  will 
erect  a  concrete  and  brick  passenger  station  at  Pinevill.'. 
W.  H.  Courteney  is  Ch.  Engr.,  Louisville,  Ky. 

+Shel1>yvUle,  Ky, — The  contract  has  been  awarded  to  the 
FALLS  CITY'  CONSTRUCTION  CO.,  Louisville,  Ky.,  for  the 
erection  of  a  courthouse  at  Shelbyville,  Ky.  Joseph  &  Joseph, 
Louisville,   are   Archs.      Noted   Jan.    30. 

Cincinnati,  Ohio — The  St.  Nicholas  Holding  Co.,  represent- 
ing a  corporation  known  as  S.  D.  Peacock,  ot  Cincinnati,  will 
erect  a  12-story  store  and  office  building  at  Fourth  and  Race 
Sts..  Cincinati.  G.  W.  Drach,  Union  Trust  Bldg.,  is  preparing' 
plans.  The  Wells  Bros.  Construction  Co.,  Chicago,  will  have 
charge  of  erection.  The  approximate  cost  of  the  building  will 
be    $1,400,000    with    improvements. 

+CleTeland,  Ohio — The  contract  for  the  construction  of 
Hospital  Building  No.  2,  of  the  sanitarium  group  at  the  cilv 
farm,  has  been  awarded  to  the  REAUGH  CONSTRUCTION 
CO.,    516    Garfield,    Bldg.      Noted    Feb.    13. 

+Cleveland,  Ohio. — The  contract  for  the  construction  of  a 
10-story  addition  to  Halle  Bros.  Co.  store  has  been  awarded 
to     the    TIDEWATER    CONSTRUCTION     CO,    New    York,     at 

$1,000,000. 

+CU-veland,  Ohio — The  general  contract  for  the  construc- 
tion of  the  eight-story  office  building  at  Prospect  Ave.  and 
East  Fourth  .St..  for  tlie  Sincere  Realty  Co.,  has  been  awarded 
to   ROY   BLACK,   2066   East   Fourth   St. 

ColumbuN,  Ohio — Bids  will  be  received  until  Mar.  31,  by 
J.  N.  Bradford,  University  Arch.,  for  the  construction  of  a 
botany  building  at  the  Ohio  State  University. 

+»n'ark,  Ohio — Bids  were  opened  Mar.  11,  for  the  erec- 
tion of  the  Newark  City  Hospital  as  follows:  B.  P.  BOLIN 
&  CO..  Columbus.  $44,499  (contract  awarded):  E.  K.  Hlbbs, 
Columbus.  .$54,135:  J.  C.  Davidson,  Columbus,  $50,770.  L. 
Packard,   Columbus,   is  Arch.      Noted  Feb.   6. 

Troy,  Ohio — Plans  are  being  prepared  by  P.  L.  Packard, 
Arch.,  Columbus,  Ohio,  for  a  high  school.  The  estimated  cost 
Is  $1?5,000. 

■Wnrren,  Ohio — Plans  have  been  prepared  by  Walker  & 
Weeks.  Archs..  Cleveland,  Ohio,  for  the  construction  of  a 
building,    40x100   ft.      The   estimated   cost   is    $40,000. 

+Cran'fordsville,  Ind. — The  general  contract  for  the  con- 
struction of  a  Y'.  M.  C.  A.  building  at  Green  and  Pike  Sts.. 
has   been  awarded   to  W.   C.   C.\RI{   &   SON. 

Fort  W'ayne,  Ind.— Charles  R.  Weatherhogg,  Arch.,  Fort 
Wayne,  is  preparing  plans  for  the  construction  of  a  build- 
ing for  the  Frst  National  Bank,  Laporte,  The  estimated  cost 
is  $80,000. 

Gary,  Ind, — The  Commercial  Realty  Co.  will  erect  a  four- 
story  hotel  at  Liroadwav  and  Fifth  Ave.  The  estimated  cost 
is   $45,000.      Herbert  Erickson    is  Arch. 

+Indianap<>llH.  Ind> — The  general  contract  has  been  award- 
ed to  the  IIIOHFORD  STONE  &  CONSTRUCTION  CO.,  for  the 
construction  of  a  hotel  at  Georgia  and  11th  Sts.  for  Henry 
Severn,    1002    Central   Ave. 

+Ilnttle  Creek,  Mich. — The  contract  has  been  awarded  to 
GEf)IiGE  OSGOOD.  Traverse  City,  Mich.,  for  the  construction 
of  the  Masonic  Temple  at  Battle  Creek. 

Detroit,  Mich. — R.  E.  Rasmen,  Arch..  Penobscot  Bldg.,  will 
receive  figures  about  Apr.  15.  for  a  brick  and  steel  six-story 
office  building  on  Shelby  and  (Congress  Sts.  for  the  Murphy 
Estate,    to    be    occupied    by    the    Western   Union    Telegraph    Co. 

Albert  Kahn,  .Arch..  Trussed  (Concrete  Uldg..  has  been  se- 
lected to  draw  plans  for  an  8-story  reinforced  concrete  club 
building  to  be  erected  on  Madison  and  John  R  Sts.  Plans 
will  be  ready  about  May  1.  The  estimated  cost  is  $500,- 
000. 

Albert  Kahn,  Arch.,  will  prepare  plans  for  the  construc- 
tion   of   a    club    building    for    the   Detroit   Athletic    Club. 

<;rnnd  Itiipidfi,  Mich, — The  Peninsular  Club  Is  considering 
the  111  ition  (if  a  five-story  clubhouse  at  Fountain  and  Ottawa 
Sts.     The  estimated  cost  Is  $125,000. 

KrnoMha,  Win. — Building  operatlona,  to  cost  $125,000.  are 
contemplated  by  the  School  Hoard.  The  north  wing  of  the 
propo.sed  central  high  school  will  be  erected  this  year  at  a 
cost  of  $75,000;  an  idght-room  addition  to  the  Bain  school 
will  cost  $35,000;  an  eight-room  addition  will  also  be  erected 
to  the  Durkee  school  later  In  the  s.ason.  The  architect  has 
.also  prepared  plans  for  a  large  school  at  the  south  city 
limits,   which  were  laid  over   Indefinitely. 

Milnnnker,  Wis. — An  elght-storv  store  and  office  building. 
Is  conti-mplated  by  the  Wllwaukee  Press  Club.  A  committee, 
with  Frank  Markle  as  Chn.,  Is  considi-rlng  sites.  L.  E.  Meyer 
Is  Secy.     The  estimated  cost   Is  $K6,O0fl. 

The  plans  for  the  Mouse  of  Correction,  to  cost  $500,000. 
which  Mllawukee  County  contemplates  on  a  site  north  of  this 
city,  as  drawn  by  Leenhouts  *  Guthrie,  Archs,,  have  been 
approved    by    the    County    Supervisors. 

+.11.  Paul,  IHInn. — The  gi'neral  contract  for  the  construc- 
tion of  the  church  I'dKlce  for  St.  Domlnick  Catholic  Church 
has  been  awarded  to  HENRY  R.  LANGK.  750  Blalr  St..  St. 
Paul,  at   $32,800. 

Grand  Fnrku,  N.  D, — Do  Remer  &  Wallls,  Ar<-h8.,  Tltlo 
Insurance  llldg.,  are  preparing  iilans  for  a  .MaHonIc  Tc-mple 
to  be  erected   In  Orund   Forks,     It  will   bo  of  steel   frame  and 
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CnMiuT,  Wyo. — Bids  will  be  rt'celvid  until  3  p.m.,  Apr.  7. 
by  Oscar  ^\■^■nll^■roth.  Siipiiv.  Arch..  Tnasury  Dept.,  Wa»h- 
InKton,  D.  C,  for  the  construction  of  the  U.  S.  post  olllce  Kt 
Casper. 

+<'liliiiiok,  Mont. — The  contract  for  the  construction  of  the 
court  liiui.sr  for  lilnlno  County  has  been  awarded  to  IjICAHK 
&    RI(Nl.\Hns.   Great   Falls,   at   $4,3,896. 

+<'lillll<'iinir.  Mo. — The  Kcneral  contract  hii.s  been  awarded 
to  the  1,.  W.  DUMAS  CONSTRUCTION  CO.,  Columbia,  for  the 
const  luet  ion  iif  the  three-story  courthouse  for  the  County 
Conunissuiners    of    l.,lvinKatiin    County. 

Sf.  l.oulM.  Mo — A.  U.  Oroves,  Arch.,  Stock  Exchange  HMk., 
has  pi-i'pared  plans  for  the  construction  of  a  ono-storv  baril< 
bulUliuK,  for  the  Germanla  Savings  Institution.  The  esti- 
mated cost   is   $125,000. 

+llnU-rrHlty  City,  Mo. — Contracts  have  been  awarded  for 
the  construction  of  the  school  for  the  Board  of  Education 
as  follows:  C.eneial  contract,  E.  C.  GERHARD  BI..DG.  CO.. 
61S  Victoria  Hldn..  St.  Louis;  structural  steel.  SPUCK  IRON 
&  FOUNDRY  CO..  St.  Louis;  sheet  metal,  CAPLAN  G.VLVAN- 
IZED  IRON  CORNICE  CO.,  4414  Easton  Ave.,  St.  Louis. 

CONTRACT    PRICKS 

Sewer  System — Carlisle,  Penn. — Bids  for  constructinK  an 
outfall  sewer,  a  system  of  sewers  and  a  drainag:e  conduit 
here,  aceordiuK  to  plans  prepared  by  T.  Chalkley  Hatlon, 
Consult.  lOuKP. ;  Wilmington,  Del.,  were  opened.  Mar.  6  as  fol- 
lows: (.\)  KiiKinr.  I's  estimate;  (B)  W.  H.  &  C.  F.  Thompson, 
Law  Bids'.,  Baltimore,  Md.;  (C)  William  Horn  &  Co.,  New 
York;  (D)  Bennett  &  Randall,  Lebanon,  Penn.;  (E)  J.  I. 
Dick,  Ssottdale.  Penn.;  (F)  H.  C.  Brooks,  Martlnsburg,  W. 
Va.;  (G)  G.  W.  Ensisn.  Camp  Hill,  Penn.;  (11)  Costa  &  Co.. 
Oranne.    N.    J.;    (K)    Lewis   Jacques,    Elizabeth,    N.    J. 

+  Los      AuBelcM,      Calif. — The      BARBER-BRADLEY      CON- 


-Htory 
hotel. 


STRUCTION   CO.,    1824    East    Fifteenth    St..    has    been    awarde 
the   contract  at    $55,000,    for   the   conHtruclloii   of  a   thr> 
and    basement    brlek    and    relnforced-concrele    store   an. 

+  I.OK  AnKelcH,  t.'iillf. — F.  R.  Dorn,  Arch.,  awarded  the  con- 
trait  to  11.  V.  Cf)LLlNS.  945  .So.  LoH  AnKnles  HI.,  at  »72.00« 
for  the  marble  and  tile  work  In  the  10-»tory  olllce  bulldlni^ 
belni,'   erected    for  Robt.  Marsh   at   Ninth  and   Main   .St». 

l>iiNii<l<-nn,  <  iilir — The  Pasadena  Athletic  Club  and  the 
Overland  Club  contemplate  erectInK  a  four-Btory  brick  club 
house.  .S.  B.  Marslon,  «00  Chamber  of  Commerce  Bids.,  Pasa- 
dena,  Is  Arch. 

+Snii  DIeKo,  <;iilll' — The  contract  hag  been  awarded  to  the 
SIMPSON     CONSTRUCTION     CO.,     American     Bank     Bids,     at 
■TDT.ooo    for    the    erection    of    an    exposition    building    for    the 
■rn    California   Panama   Exposition   Commission.      Noted 


;;o. 


flHCC 


Re 


Calif. — The    followlnt?    bids    were    received 

le  diiectors  of  the  Panama- Paeltle  Exposition  Co.  for 
oust ru<t Ion  of  the  Educational  Bldi?.  General  Construc- 
(lumber  furnished  by  Exposition  Co.)  I^an^e  and  Bere- 
$198,691;  F.  Rolandi.  $336,000;  Fred  P.  Fisher.  $255,000: 
"      Rountrec,    $237,500;    Slrehlow,     Freese    &    Peterson, 


& 


$207,500;  E.  A.  Hettinger,  $208,900:  McLaren  &  Petersen,  $224. 
Sill:  John  Monk,  $270,000;  H.  Fisher.  $254,842;  Commary 
I'etirsen  Co.,  $249,415;  J.  Lawrence  Brown,  $380,000.  Gon- 
ei.il  Construction  (lumber  furnished  by  Contractor).  LanKe 
*  '■'•'H'','J''r!?),'  *c^!"''l^,'*'  F-  Rolandi,  $429,000;  Reese  &  Roun- 
trec. $318,500;  Slrehlow,  Freese  &  Petersen,  $268,735;  John 
Monk,  $359,000;  H.  Fisher,  $317,937;  ,J.  Lawrence  Brown. 
$380,000.  The  Turner  Co.  submitted  the  lowest  bid  on  the 
plumbinf?    work    at    $14,779.      Noted    Mar.    6. 

+  Areh.CreiKhton  Withers,  125  Sutter  St.  awarded  the  follow- 
ins- contracts  in  connection  with  the  erection  of  the  six-story 
bnek  and  steel  store  buildinpr  for  Florenei-  A.  Brown  on  Post 
St.  Leonard  and  Day.  Ensrs.  Steel  work,  awarded  to  the 
RALSTON  IRON  WORKS.  20th  and  Indiana  Sts.-  concrete 
work.    FOSTER    VOGT    CO.,    Hearst    Bldg.,    terra   c<)tta    work. 


SEWER  SYSTEM  AND  DRAINAGE  CONDUIT,  CARLISLE,  PENN. 

A  B 

son  lin.ft.  S-in.  pipe  sower  up  to  4  ft.  deep $1  ..TO  SI  .23 

400  lin.ft.  18-in.  pipe  sewer  up  to  4  to  li  l^t.  deep 1.40  1.47 

9.51  lin.ft.  18-in.  pipe  sewer   0  to  8  ft.  deep 1 .  .55  1.71 

540  lin.ft.  !S-in.  pipe  sower  S  to  10  ft.  deep 1.70  1.95 

640  lin.ft.  l*-in.  pipe  sower  10  to  12  ft.  deep 2.00  2. 19 

250  lin.ft.  18-in.  pipe  sewer  \2  In  14  ft,  deep 2. .30  2.43 

670  lin.ft.  1,5-in.  pipe  sewer  I  I.,  r,  li    ,!,■,.,,   1,10  1.16 

690  lin.ft.  15-in.  pipe  sewer  c.  Im  s  fi    ,1. ,  p   1.25  1.38 

470  lin.ft.  15-in.  pipe  sewer  s  h,  hi  ii,  .1,,  p 1.40  1.60 

190  lin.ft.  15-in.  pipe  sewer  10  to  li;  ll.  ikep 1.90  1.82 

2.50  lin.ft.  12-in.  pipe  sewer  up  to  4  ft.  deep .60  .60 

1.50  lin.ft.  12-in.  pipe  sewer  4  to  6  ft.  deep .80  1 .00 

540  lin  ft.  12-in.  pipe  sewer  6  to  S  ft.  deep 1.04  1. 19 

400  lin  ft.  12-in.  pipe  sewer  8  to  10  ft.  deep 1.25  1 .39 

100  lin.ft.  12-in.  pipe  sewer  10  to  12  ft.  deep 1.50  1.59 

270  lin.ft.  10-in.  pipe  sewer  4  to  6  ft.  deep .70  .86 

2.340  lin.ft.  10-in.  pipe  sewer  6  to  S  ft.  deep .78  1 .04 

3023  lin.ft.  10-in.  pipe  sewer  8  to  10  ft.  deep .87  1.22 

1490  lin.ft.  10-in.  pipe  sewer  10  to  12  ft.  deep ■ 1.07  1.40 

4980  lin.ft.  8-in.  pipe  sewer  4  to  fi  ft.  deep .00  .72 

14.185  lin.ft.  8-in.  pipe  sewer  6  to  8  ft.  deep .70  ..S8 

2S15  lin.ft.  8-in.  pipe  sewer  8  to  10  ft.  deep .80  1.04 

838  lin.ft.  8-in.  pipe  sewer  10  to  12  ft.  deep 1. 10  1.20 

160  Y  branches  in  18-in.  pipe 1.50  2  .50 

300  Y  branches  in  1.5-in.  pipe 1.20  1..S0 

72  Y  branches  in  12-in.  pipe .90  1.40 

3:iS  Y  branches  in  10-in.  pipe .60  1. 15 

1 100  Y  branches  in  8-in.  pipe .50  .  ,S0 

935  vert.  ft.  of  manholes 3.25  5.00 

1011  manhole  frames  and  covers 10.00  10  00 

100  c.itch  buckets 3.75  5,00 

23  flush  tanks  complete 80.00  50  00 

6400  cu.yd.  rock  excavation 2 ,  00  3 ,  .50 

23  flush  tank  frames  and  covers 10,00  10,00 

42  lampholes  complete  including  frames  and  covers 15 .  (K)  10 .  00 

660  lin.ft.  54-in.  concrete  drain  up  to  6  ft.  deep 6,98  6,. 50 

951  lin.ft.  54-in.  concrete  drain  6  to  8  ft.  deep 7.38  7.00 

540  lin.ft.  S4-in.  concrete  drain  8  to  10  ft.  deep 7.78  7.. 50 

538  lin.ft.  54-in.  concrete  drain  10  to  12  ft.  deep 8.27  7,90 

240  lin.ft.  54-in.  concrete  drain  12  to  14  ft.  deep 9 ,  04  4  80 

275  lin.ft.  54-in.  concrete  drain  14  to  16  ft.  deep 9.85  9,00 

3204  lin.ft.  54-in.  drain,  concrete  inverted  segmental  block  arch,  to  be  added .58  .70 

3204  lin.ft.  54-in.  drain,  concrete  inverted  segmental  block  arch,  to  be  deducted 

6,50  hn.ft.  46-in.  concrete  drain  6  to  10  ft.  deep 6.30  6,00 

650  lin.ft.  46-in.  drain,  concrete  and  vitrified  block  6  to  10  ft.  deep 8 .  95  6 .  00 

300  lin.ft.  44-in.  concrete  drain  6  to  10  ft.  deep 5.96  5.90 

300  lin.ft.  44-in.  drain,  concrete  and  vitrified  block  6  to  10  ft.  deep 6. .56  6.60 

250  lin.ft.  24-in.  t.c.  pipe  up  to  6-ft.  deep 2.50  2.60 

250  lin.ft.  12-in.  t.c.  pipe  up  to  4  ft.  deep .80  .80 

160  lin.ft.  10-in.  t.c.  pipe  up  to  4  ft.  deep .70  .70 

15  closed  manhole  frames  and  coveres .  10.00  10.00 

5  corner  inlets,  complete 42.00  50.00 

15  side  inlets,  complete 37.00  45.00 

3  grate  inlets,  complete 28.00  35.00 

Tot.ils $854,397      SI02,345 

OUTFALL  SEWER,  CARLISLE,  PENN. 
A 

500  lin.ft.  18-in.  pipe  sewer  up  to  4  ft,  deep $1 .  30 

2000  lin.ft.  18-in.  pipe  sewer  4  to  0  ft.  deep 1 .40 

8:OT  lin.ft.  18-in.  pipe  sewer  6  to  S  ft.  deep 1.60 

100  lin.ft.  IS-in.  pipe  sewer  12  to  16  ft.  deep 3.00 

21110  lin.ft.  24-in.  pipe  sewer  up  to  4  ft.  deep 1.50 

21.50  lin, ft.  24-in.  pipe  sewer  4  to  6  ft.  deep 2,00 

590  lin.ft.  24-in.  pipe  sewer  6  to  8  ft.  deep 2.20 

1  \  branch  in  18-in.  pipe 1 ,  50 

1  Y  branch  in  24-in.  pipe 2.00 

132  vert.  ft.  manholes 3  ,  25 

26  manhole  frames  and  covers 10.00 

26  catch  buckets  complete 

150  cu.yd.  rock  excavation 2.00 

Totals $14,818 
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Monadnock  BldK., 
;h  and  Kansas  Sts., 
ind  steel  apartment 
Knickerbocker     on 


STEIGER    TERRA    COTTA    CO.,    Mills    Bldg.       The    structu 
■H-il!  cost  $100,000. 

+A.  F.  and  C.  M.  Rousseau.  Archs 
awarded  the  contract  to  DTER  BROS..  1 
for  the  steel  work  in  the  five-story  brick 
building:  being-  erected  for  Calvin  E. 
Leavenworth    St. 

^+Maln  Intercepting  Sewer — Newark.  N.  J.  Bids  for  con- 
structing the  northerly  and  southerly  portions  of  Section  6, 
were  rt-ceived  bv  the  Passaic  Valley  Sewerage  Commissioners, 
Mar.  11.  as  follows:  (A)  Booth  &  Flinn.  Ltd..  Pittsburgh, 
Penn.;  ( B)  O'Gara  &  Maguire,  Inc.,  Newark,  N.  J.:  (C)  Pat- 
rick McMeel,  Passaic.  N.  J.:  (D)  Dock  Contractor  Co.,  Ho- 
boken.  N.  J.:  (E)  Oscar  Daniels  Co.,  New  York;  (P)  Mc- 
Cauley-Manton  Co..  Newark.  N.  J.:  fG)  Frawley-Kaufman 
Contracting  Co.,  Inc.,  New  York;  (H)  Donlon  Contracting 
Co.,    Brooklyn,    N.    Y.: 


Albert  H.  Beach.  Bids  for  the  general  contract  will  be  taken 
at  once.  It  will  have  concrete  foundation  and  basement  90xS4 
ft.,  pressed  brick  facing,  galvanized  iron  cornice.  The  cost 
will  be  about  $o0.00u.  \V.  S.  Garrett,  Currier  Bldg.,  is  Arch 
Noted   Feb.   6. 

+Murden.  Man. — The  general  contract  for  the  construction 
of  the  building  for  the  Department  of  Public  Works,  has 
been  awarded  to  the  BROWN  CONSTRUCTION  CO.,  Ltd.,  10 
ilonadnock,   Bldg.,   Winnipeg.   Man. 


-Bids   will   be   received   until   5   p.m.,    Apr. 
Secy.,    Winnipeg    Public    School    Bd., 


\«'lnnipeK.    Mnn.- 

3.    by    R.    H.    Smith.    „.... ^^^    .  „„..^    ,^t,.„„i    ^.u.,    lo. 

the  construction  of  a  stone  and  brick  school  at  Clifton,  Mabel 

and   Spruce   Sts. 

\Vinnfpeg,  Man. — Clemesha  &  Portnall,  Archs.,  Regina, 
Sask..  have  prepared  plans  for  the  construction  of  a  city 
hall  at  Winnipeg.     The  estimated   cost   is   $3,000.00. 


INTERCEPTING  SEWER,  NEWARK,  N.  J. 
Section  6,  Southerly  Portion. 


2600  lin.ft.  earth  excavation  and  refilling  in  trench,  for  150-in.  8€ 

80OO  cu.yd.  concrete  masonrj*  in  trench 

100  cu.yd.  brick  masonr>-  in  manholes  and  appurtenant  work . 

10,000  cu.yd.  rock  excavation  in  trench 

Totals 


A 
$101  50 

B 

$79  77 

c 

$92.50 

D 

$77.. 50 

E 
J68.00 

F 
$70.00 

Q 

$24  00 

9  00 

10  .tO 

9  00 

7.83 

S.OO 

9.00 

7  .50 

20  00 

20  00 

15.00 

15.  on 

15  OO 

20.00 

I5()0 

2  00 

3   .50 

.01 

3  .50 

5.  on 

3  00 

I  25 

$3.57.900 

$328,402 

$314,100 

$300.(140 

$292,300 

$2S(i.00() 

$13Ci.4(X) 

+Venlce.  Calif. — A  contract  has  been  awarded  to  the 
WESTERN  CONSTRUCTION  CO.,  Bradbury  Bldg..  for  the 
construction  of  the  concrete  foundation  for  a  four-story  and 
basemei.t    brick   store   and    hotel    to    be   erected    at   Venice,    for 

Water  ImprovemenlH — Asbury  Park,  N.  J. — Bids  for  im- 
proving the  water  system  were  received  by  the  City  Council. 
Mar.  17.  The  contract  involves  additions  to  the  pumping 
equipment,  and  the  lajing  of  100,000  lin.ft.  of  c.-i.  pipe.  R.  L. 
Savage  is  City  Engr.  The  bids  were  as  follows:  (A)  J.  F. 
Shanlejr  Co..  Newark,  N.  J.:  <B)  Henry  Spinach  contracting 
Co.,  Waterbury,  Conn,;  (C)  Atlantic  Construction  &  Supply 
Co.,  Jersey  City,  N.  J.;  (D)  G.  B.  Richardson  &  H.  K.  Corbin, 
Owego,  N.  Y,;  (E)  Partridge  &  Burke,  Lodi.  N.  J.:  (P)  Ed- 
ward L.  Bader,  Atlantic  City.  N.  J.;  iG)  John  W.  Danforth 
Co.,  Buffalo,  N.  Y.;  <H)  William  J.  Norton,  New  York;  (1)  J. 
Allen  Conklin,  Newark,  N.  J.:  (J)  Andrew  T.  Von  Cleve. 
Asbury  Park: 


INTERCEPTING  .SEWER,  NEWARK.  N.  J. 
Section  0.  northerly  portion 


H 


D 


3000   lin.ft.    earth   excavation 

and   refilling  in  trench,   for 

1.50-in.  sewer $175  00     $12S  (10       $,S3    13        $84   (W 

9000  cu.yd.  concrete  masonrv 

in  trcncli ".  (i.OO  9  (HI  7.9.3  8.00 

1(D0  cu.vd.  brick  masonry  and 

appurtenant  work 15  00         20  (K)  15.00         15.00 

500  cu.yd.  rock  excavation  in 

trench 0  01  6  00  3.5(1  (5  00 

Special  steel  and  timber  sheet- 
ing,   etc.,    Sta.    26+75    to 

28+75,  lump  sum 100     3000  00  13.200  00  1 1.. 500  00  1 

Totals $850,506    $474,400    $343,210    $340,(X)0 


$27  no 
7. SO 


W.^TER  IMPROVEMENTS,  ASBURY  PARK,  X.  .1. 


1  Corli-sa  high  duty  pumping  engine. . . . 

Repairing  present  Wortnington  pump- 
ing engine 

Installing  two  additional  filter  units.  .  .  . 

Remodeling  present  receiving  well 

Installing  200-hp.  inu-rnally  fired  boiler.. 

Erecting  circular  brick  chimney  12.5  ft. 
highp  64  in.  inside  diam 

Instalun^  10-hp.  motor  with  transformer 

Installing  air  compressor,  1600  cu.ft.  air 
to  100  lb.  sq.in 

Installing  new  steam  piping  system  to  all 
prime  movers 

.addition  to  filter  ard  pump  houses,  con- 
crete floors,  cte 

Installing  ,.nction  and  discharge  mains 

"^to  pumps  iu3d  wells 

Totals 


24-in.  pipe,  p<-T  lin.ft 

IH-in.  pipe,  p«T  lin.ft 

Ul-in.  pip*',  iJ<T  lin.ft 

12-in.  pir>c,  per  lin.ft.. . . 
lO-in.  pipe,  p«T  lin.ft.. . . 

S-in.  pip*;,  p*?r  lin.ft 

6-in.  pip*-',  p*'r  lin.ft... . 
2* -in.  gate  valves,  each. 
IS-in.  gale  valves,  each. 
16-in.  gate  valves,  each. 
12-in.  gate  valves,  each 
H>-in.  gate  valvr^s,  each  . 

H-in.  gati!  valves,  each. 

6-in.  gate  valves,  each. 

4-in.  gate  valves,  each. 

(i-in.  fire  hyilrnnts.  lacl 
Uesf'ttinK  old  fire  hydrai 

Totala 


12-in    pipe,  p<T  lin.fl  $2  09 

10-in.  pii>*',  p<;r  lin.ft.  I   75 

H-in.  pi|M-.  ixT  lin.ft..  1   :: ! 

li-in    pip<-.  IKT  lin.fl 1.06 

l-in.  pi|K'.  txT  lin.fl .89 

24-in    pip.'.  r-T  lin.fl 6.32 

(Vin    hv'Irant  fonnerli*>ns,  each ,9R 

12in   gat',  vnlv.'s,  each  4.3  fiO 

lO-in   gale  vi.lvf.H,  each  ,37  .V) 

8-in   gale  vnlv.'».  curl,  '29  75 

Ivin    gale  viilv.'i.,  er.cli  24   .V) 

4-in    gate  valvu»,  encli 20  00 

Jl-in    gote  valves,  each 1S5  (10 

c-in    fire  hydranlii.  I'ach 48  .50 

( 'hanging  and  rcM'tiing  old  An  bydninta, 

each 4  00 

Valve  boxea,  each 6  00 

TnUlu $1 12,003.74 


350 

6,645  7,700 

13,041  24,777 

5,000  4,912 


$78,779 

$95,5(X) 

$91,512 

Contract  B 

IS. 60 

$5  83 

$5  04 

$4  69 

$7  16 

3  17 

3.25 

7  15 

1  90 

2  77 

2  ,59 

2  40 

3  91 

1  .34 

1  89 

1  69 

1  64 

3  16 

1  16 

1  53 

l.,30 

1  .32 

2  .36 

.9126 

1.23 

.98 

1  04 

2  07 

.  ,5525 

92 

.68 

70 

1  79 

197.00 

177.00 

195  IX) 

207  (X) 

297  IK) 

97  00 

110  1X1 

250  (M) 

115  tK) 

74  00 

72  IX) 

92  IX) 

104  (M) 

,37  00 

,36  00 

;i8  00 

;jo  .50 

57  00 

29  25 

27  00 

31  on 

25  IX) 

40  90 

21  IH) 

21  (X) 

21  (X' 

17  1)0 

26  .50 

13  25 

14  (X) 

15  no 

8  .50 

18  5t 

10  25 

10  00 

11  IX) 

7  00 

12  96 

9  75 

36  00 

.35  IX) 

,32  IK) 

45  lU) 

.34  05 

10  (K) 

5  IX) 

12  (H) 

10  IM) 

$62,376.95 

$74,361  36 

$66,0(M> 

$62,938.18 

(107.515.40 

Contract  C 

$1  34 

$1  66 

I  16 

1  28 

.9125 

0« 

.6.525 

.63 

.4875 

45 

6.60 

4  98 

15.71  Ml 

Sl(i.:iii7 

$10,195 

$9.7;!.S  ()'> 

.51X1 
8.4CX) 
10,948 
t>,4IX) 

1 
5,8S9 
11. .582 
4.729 

9,412 
12,296 
4,71X) 

8.390 
14,187.70 
5,051.  IX) 

3,780 
600 

2,951 
573 

2,948 
250 

3,708  75 
693  IX) 

11,000 

9,010 

9.710 

1,345  (X) 

16,400 

13,893 

16.5:14 

16,274  20 

9,224 

9,894 

11,184 

9,108.00 

8,.520 

9,413 

5,000 

9,223.07 

10  2.% 
195  00 
34  'Mi 


2  00 
3.5  00 
28.00 
18.00 

12  00 
8  00 

11)2  00 

13  00 

5.00 


$82,229      $8.5,718. 


$2  IX) 
1  X() 
1   :i() 


A  ,VI 

I  (X) 

38  IXI 

34  IXI 

25  (X) 

17  IX) 

12  IM) 

175  00 

38  (X) 


120  ,56 
45  20 
37.10 
28-20 
20  80 
II  87 
:19  80 
6  00 


^]nn 


!)in 
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+  Snn  Jiinn  IlniitlMtn,  IV.  M. — The  contract  for  the  cniist ruc- 
tion of  the  Jail  al  Sail  Juan  Bautlsta  has  been  awarded  to 
GKKO'"»IO    MINC.ci     liKNITii. 

Portliiiid,  Ore. — The  Y.  M.  C.  A.  and  the  railroads  enterlnK 
rorland  eontemplale  ereetins'  two  Y.  M.  C.  A.  dormitories  In 
Lower  .Mblna  and  the  terminal  yards  In  the  city  for  railroad 
men.      The    estimated    cost    is    $100,000. 

l>ortlan<l.  Ore. — The  -Associated  Tenants  Corporation  will 
erect  an  apartment  house  on  Northeast.  19th  and  Lovejoy 
Sts.  The  estimated  cost  is  $250,000.  Charles  H.  Leyman  is 
syndicate   MKr. 

-A+HrlilKeM — rhiladclphla.  Penn. — M.  li.  Cooke,  Dir.  Pub. 
Wks.,  received  bids.  Mar.  IS,  for  constructing  the  following 
brldKCs:  Uridge  No.  1,  at  MontROmery  St..  over  the  Connect- 
ing R.R.,  2Sith  and  32d  Wards,  steel  plate  girder  bridge 
encased  in  concrete  on  concrete  masonry,  50  ft.  wide.  214  ft. 
long,  with  paving:  Bridge  No.  2.  at  66th  Ave.,  North,  over 
the  North  Penn  R.R..  42d  Ward,  concrete  arch,  40-ft.  span. 
7S    ft.    wide,    with    paving;    Bridge    No.    3.    at    City    Ave.,    over 


Indian  Run.  inter-county,  concrete  arch,  2n-ft.  span,  with 
filling,  paving  and  concrete  balustrade;  Hrldge  No.  4,  at 
Chester  Ave.,  over  West  Chester  &  I>hiladelphla  R.R.,  40th 
and  46th  Wards,  steel  girders  encased  In  concrete  with  ex- 
tensions to  present  stone  abutments,  70  ft.  wide,  100  ft. 
long.  Henry  H.  Qulmby  Is  Hrldge  Kngr.  The  bids  were  as 
follows:  (A)  F.  J.  UOAS.  201  North  Rroad  .St.,  Philadelphia 
(awarded  contract  on  Urldge  No.  I);  ( H)  M.  &  J.  H.  Mc- 
HUGH,  714  Arcade  Hldg.,  Philadelphia  (awarded  contract  for 
Bridge  No.  4);  (C)  .Stier-.Mar  sh  Co..  Hill  Chestnut  St.  Phila- 
delphia: (I))  RICIIAUl)  WALSH.  5022  Taeony  St.,  Philadel- 
phia (awarded  contract  for  Bridge  No.  2);  (K)  American 
Paving  &  Construction  Co.,  211  South  Ninth  St..  Philadelphia; 
(P)  Cramp  &  Co..  Denckla  Bldg..  Philadelphia:  ((^)  James 
Kelly,  Bulletin  Bldg.,  Philadelphia;  iH)  .lames  Perua,  334 
North  65th  St.,  Philadelphia:  (I)  Ferro  Concrete  Co.,  Cal- 
der  Bldg.,  Harrlsburg,  Penn.;  I, J)  Nelson  Merydlth  Co.. 
Chambersburg,  Penn.;  (K)  P.  J.  L,AWLER;  Pala.  Penn. 
(awarded   contract    for   Bridge   No.    3): 


BrIdKC  No.  I 


BRIKGES,  PHILADELPHIA,   PENN. 
Bridge  No.  2 


Bridge  No.  3 


D 


E 


C 


D 


H 


G 


K 


Item  I S49,224    S54.948    $,51,430    $54,275    S54.750    S49,8B0    $26,500    $24,900    $24,750    $26,.i()0    $2S.621    $25,800    $24.10;)    $34,9S0    $24,880    $21,942    $31,448 

Item  2 7.50        10  00         7  00         6.75         7  00         9  00         8.50         7  00         5.00         7  00        1100         7.00         8.50        12.00       12  00         7  00         6  00 

Items 8.50       12  00       12.00         7.00         7.00         8.00         9  00         S  50         7.00         8  00        1100         8  50         9  50        12.00        15.00         9.25         7.00 

Item  4 05  .09  .00  .06  .06  .045  .05  .05  .06  .09 

Items 04  .06  .03  .04  .06  .03  .04  03  .04  04  05  03  04  06  035  .05  .06 

Item  6 50         1.50  .80  1.00  .50  .50  1.50  .80  .80  50  1   00  60  \   r,u         100  .50  .50  .75 

Item  7 1.00  1.25  1.00  1.00  I  00  .90  .80         1   00         1  00         1  00  75  I   (10  SO  1   ,50  1.00  .60         I   25 

Items 1.50         2.00  1.80  1  SO  1.50  1.80  1,62  1   .SO         1.50  1   SO  1   75  1   so  1   r>2         2  00         1.35         1.80         2.00 

Item  9 3.00         2  50         2.50         2.75         3,50  I   60         3  00         2  50         2  50  2  SO 

Item  10 3,00         3.00         3.25         3.00         3,50         2  70         2  50         3  25         3,00         3  00         2   75         3(10         2.50         3  00         2.50         3.00         2  75 

Item  11 1    .50  2   75  1    211  1    .50  1    60  1.25  1.20 

Ite.-n  12 1   50 

Item  13 3  00         2  00         3  00         3  00         3.50         4.50         3.00         3.50 

Item  14 2  00  1.00  1    00  1    00  3  00  2.00  1.00 

Item  1: — For  the  entire  work  complete,  as  per  pluns  and  .speciafictions. 

Item  2: — For  adJitional  masonry  in  foundations  including  excavation  and  all  other  appurtenances,  per  cu.yd. 

Item  3: — For  additional  masonry  above  neat  lines,  including  all  apuprtenances.  per  cu.yd. 
Item  4: — For  additional  structural  steelwork,  in  place,  complete  including  painting  and  all  other  appurtenances,  per  lb. 

Item  5: — For  additional  steel  rods,  for  reinforced  concrete  in  place,  complete,  including  all  appurtenances,  per  lb. 

Item  fi: — For  additional  grading,  either  filling  or  excavation,  including  all  appurtenances,  per  cu.yd. 

Item  7:^Foradclitional  8-in.  steel-found  granolithic  curb,  in  place  complete,  Including  excavation  and  all  appurtenances,  per  lin.ft. 

Item  S: — For  additional  granolithic  sidewalk  paving,  including  excavation  and  all  appurtenances,  per  sq,ya. 

Item  9: — For  additional  asphalt  parang  on  6-in.  concrete  base,  including  excavation  and  all  appurtenances,  per  sij.yd. 

Item  10: — For  vitrified  brick  or  block  paving,  roadway  or  gutter  on  (>-in.  concrete  base,  including  excavation  and  all  appurtenances,  per  sq.yd. 

Item  11; — For  additional  Telford  paving,  including  excavation  and  all  appurtenances,  per  sq.yd. 

Item  12; — For  additional  repaving  roadway,  on  old  base,  with  granite  blocks,  vitrified  bricks  or  blocks,  including  excavation  and  all  other  appurtei 
sq.yd. 

Item  13: — For  additional  dry  stone  packing,  behind  abutment  and  retaining  walls,  per  cu.yd. 

Item  14: — For  additional  15-  or  18-in.  vitrified  clay  pipe,  not  in  concrete  including  excavation  and  all  other  appurtenancas,  per  lin.ft. 


Bargre  Canal — Albany,  N.  Y. — Bids  were  received  by  Dun- 
can W.  Peck,  State  Supt.  Pub.  Wks.,  Albany.  Mar.  18,  for  Con- 
tracts 65  and  72.\.  The  bids  were  as  follows:  (A)  Engineer's 
estimate;  (B)  Barrally  &  Ingersoll,  Rochester,  N.  Y.;  (C) 
Kennedy  &  Hamilton,  Utica,  N.  T. ;  (D)  Mac^rthur  Bros.  Co., 
U  Pine  St..  New  York;  (E)  Oscar  Daniels  Co.,  New  York;  ( F) 
Lathrop,  Shea  &  Kenwood  Co.,  Buffalo,  N.  Y.;  (G)  H.  S.  Ker- 
baugh,  Inc.,  New  Y'ork;  (H)  Maryland  Dredging  &  Contract- 
ing Co.,  Baltimore,  Md. :  (I)  Falk  &  Menzies,  Buffalo,  N.  Y.; 
(J)  I.  M.  Ludington  Sons  Co.,  Inc.,  Rochester,  N.  Y. ;  (K)  T. 
A.  Gillespie  Co.,  New  York;  (L)  Buffalo  Dredging  Co..  Buffalo, 
N.  Y. ;  (M)  Fraser,  Brace  &  Co.,  New  York;  (O)  P.  McGovern 
&  Co..  1  Madison  Ave.,  New  York;  (P)  James  Stewart  &  Co., 
New   York: 


BARGE    CANAL    CONTR.\CT    72.\,    ALB.A.NY-,    N.  Y. 

A  O  P 

Clearing,  lump  sum $100.00  S100.(X)  $100.00 

540.939  eu.vd.  excavation 2.50  2.81  2.75 

2  M.  ft.  B.M.  sheeting  and  bracing 60.00  65.00  60. Op 

400  lin.ft.  round  timber  bracing 0.24  0.25  0.2.5 

2400  cu.yd.  stone  filling  in  cribs 2.75  3.00  3.00 

1000  cu.vd.  rock -spoil  filling 0.75  1.00  0.00 

9000  lb.  structural  steel 0.06  0  OS  0.06 

5800  lb.  iron  castings  (plain) 0.04  0  ()5  OJ 

180  M.  ft.  B.M.  sawed  lumber 60.00  65.00  60,00 

Completing  construction  of  upper  guide  wall 

(Lock  3),  lump  sum 23,000,00  30,000.00  27,000  00 

Totals $1,571,278  $1,534,603 


BARGE  CANAL  CONTRArT  65.  ALBANY,  N.  V. 
A        B        C        n        E        F        G 

CoiTer-dams.    pumplni;,    bail- 
ing and  draining,  lump,  ,  .    $5,000.00  $5,000  ,00 

.515,000  cu,yd.  excavation .92  .80 

15    M.    B.M.    sheeting    and 

bracing 50,00  50.00 

13.400    cu.yd.    forming    em- 
hankment .20  .20 

79.50  cu.yd.  llnlnR 1.50  1  .50 

100  cu.yd.  puddle 2  60  2  50 

24  M.  tt.  B.M.  sawed  lumber. 

yellow  pine 60.00  60,00 

69.000  cu.yd.  second  class  con- 
crete   7 .  00  6  50 

2.50  cu.yd.  third  class  concrete  6 .  50  6 .  50 

2000   cu.yd.    reinforced   con- 
crete   10.00  10.00 

640  cu.yd.  nibble  masonrj-. ...  4  00  4 .  no 

12.(!00 cu.yd.  wa.ih  wall 2.00  1.65 

44  sq.yd.  second-class  stone 

pavme 1.50  1.50 

3190  sq.yd.  thU-d-class  stone 

imvlne 1.25  1.25 

lOsO  sq.yd.  cobblestone  pav- 
Ini! 1.00  1.00 

137.000  lb.   c.l.  culvert  pipe 
and  specials .03  ,03 

1. 357, 1501b. structuralsteel.  .  .045  .41 

74.0901b  metal  reinforcement  .035  .3' 

13201b.  iron  castings,  plain...  .035  .   i 

5242  lin.ft,  wooden  fence .20  .20 

HOOlin.tt.w.i.  pine  railing...  .  1.50  1.50 

760  llu  ft.  lattice  railing 2 .00  2 .00 

1470  lin.ft.  drUlIng  bolt  holes 

In  old  masonry 1  .00  1  00 

3  sluice  gates  36"x36"  com- 
plete In  place,  each 325.00         325  00 

235.000  Ih.    metal   m   guard 

gates .065  .fi' 

I2,ti00sq.ft.  watcrprooOng... .  .20  .20 

UOO  sq.jd,  lifturalnous  wear- 
Ins  siirlace ..30  .30 

1      maintaining      navigation. 

lumpsum 3,000  00      3.000  00 

1  maintaining  highway  trafllc, 

lumpsum 500,00         400.00 

38  bulldlu'^s  to  be  removed, 

.  each 60 .  00  50 .  no 

1  deduct  for  hlehwav  br.  sup- 
erstructure, lump  sum 300.00        300.00 

Totals $1,131,523  $1,030,813  $1,292,973  $1,144,804  $1,160,759  $1,061,779  $1,101,978 
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1    20 
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1  DO 

200 ,  00 
,999 

$3,000 ,  on 

77 

ss.fiooon 

,S2 

50  00 

60  00 

50  00 

50  no 

50,00 

.20 
1.50 
2.50 

.20 
1.75 
2  50 

15 

1  40 

2  50 

20 
1  50 
3  00 

.20 

1  65 

2  90 

60.00 

65.00 

50.00 

60  no 

65  00 

7.25 
6.50 

6  50 
6.25 

7.00 
7  00 

7  20 
6,90 

7  00 
6.154 

10  00 
4  00 
2.00 

9.50 
4.50 
1.40 

9  50 
4  00 
1.75 

10  00 
4.80 
2.00 

11  00 
4  60 
2  00 

1.50 

1   75 

1.25 

1   50 

1.80 

1.25 

1.50 

1.25 

1.25 

1    50 

1.00 

1.20 

12.5 

1.00 

1,20 

$1,000  00    $5,000,00    $6,000,00    $5,000,00    $6,000.00    $5,000.00 
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2   10 

1  ,  00 

1,00 

0,75 

0  4n 

1    00 

5  00 

:i25  on 

300 ,  00 

325  no 

314  no 

1.80 
3  00 

1.80 
3  00 

1.50 
3.00 

ISO 
2.40 

60  00 

60.00 

60.00 

60.00 

0.50 
6  .50 

6  -  .80 
5.70 

6  85 
6  .50 

7.00 
0  25 

in  00 

4  00 
2  00 

10.00 
4  SO 
1    75 

9  00 
3  .50 
1   75 

12.00 
4.20 
l.SO 

2.00 

1  00 

325 , 00 


0 ,  60 
325,00 


3.000  no 

1  ..500 .  no 

3.200,00 

2.000  no 

3.000  00 

1,000  00 

3,000  00 

3,600  00 

3,000  00 

3,000.00 

3,000. 

500  no 

500.00 

200  00 

500  no 

500  00 

500.00 

500.00 

600.00 

500  00 

500,00 

500 

50  00 

60.00 

50.00 

45  00 

50  00 

60  00 

50  00 

50  00 

50  00 

60  00 

50. 

300  00 

350.00 

300.00 

300  00 

300.00 

300  00 

300  00 

.300  00 

300  00 

300.00 

300 

$1,000,098  $1,074,771  $1,048,761  $1,104,768  $1,098,569  $1,096,915 
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-A^Bronze  Shaft  Caps — New  York.  N.  T. — Bids  for  furnish- 
ing and  delivering  bronze  shaft  caps  and  appurtenances  for 
the  citv  tunnel  ct  the  Catskill  Aqueduct,  in  the  city  of  New 
York,  Contract  S4,  were  received  by  the  Board  of  Water  Sup- 
ply, Feb.  IS,  as  follows:  (A)  AMERICAN  MANGANESE 
BRONZE  CO..  99  John  St.,  New  York  (awarded  contract). 
(B)  Coldwell-Wilcox  Co.,  Newburgh.  N.  T.;  (C)  Hyde-Wind- 
lass Co..  Bath.  Maine;  (D)  Exeter  Machine  Works,  Pittston. 
Penn.:  (E)  Bethlehem  Steel  Co.,  South  Bethlehem.  Penn.;  (F) 
AVilliam  Cramp  &  Sons  Ship  &  Engine  Building  Co..  Beach 
and  Ball  Sts..  Philadelphia:  (G)  Paul  S.  Reeves  &  Co.,  1415 
Catherine   St.,   Philadelphia:    (H)   Average   bid: 


duplicated  in  any  other  city  of  the  United  States.  These 
two  main  arteries  of  the  city  run  east  and  west  and  north 
and  south,  and  intersect  at  the  heart  of  the  city.  Newark  has 
almost  become  a  two-street  city,  and  through  Broad  and 
Market  Sts.  the  bulk  of  the  pedestrian,  trolley,  truck  and 
motor  traffic  flows,  congesting  at  their  intersection.  To 
relieve  the  conditions  which  now  exist.  President  Thomas  N. 
McCarter,  of  the  Public  Service  Corporation,  which  operates 
the  e-xisting  city  and  suburban  trolley  service,  has  offerei 
a  plan  for  the  approval  of  the  city  and  state,  which  will 
eliminate  the  inconvenience  at  that  point  to  traffic.  The  plan 
as    presented    by    Mr.     McCarttr    provides     not     only    for     the 


BRONZE  SHAFT -CAPS.   NEW  YORK.  N.  Y 


24  shaft-caps  48  in.x30  in  iSO  in J2393  00 

1  shalt-cap  48  in.xSO  ft.sSfi  in                        2393  00 

4  shaft-caps  72  in.x48  in.x48  in 4765  (X) 

2  3haft^ap3  72  in.i48  in.rfO  in *^''^^. 

3000  lb.  miscellaneous  bronze ■  31^ 

5000  lb.  miscellaneous  iron  and  steel -  -  07 

Totals $90,568 

+  Storm    SewerH — Atlantic    City,    N.    J. — Bids  for    extending 

the  storm  water  sewer  system  were  received  by  the   Board  of 

Commissioners,  Feb.  20,  from:  (A)  EDWARD  L.  BADER,  At- 
lantic City  (awarded  contract);  (B)  Atlantic  Construction  iv- 
Supply  Co..  Atlantic  City:  (C)  Cunningham  Paving  &  C9n- 
struction  Co..   Philadelphia.   Penn.:    (D)    McGovern  Contracting 

Co..  Trenton,  N.  J.;  (E)  Isidor  Schmeidler,  Atlantic  City.  The 
item    bids    follow: 

STORM  SEWERS,  ATLANTIC  CITY,  .\.  J. 

ABC  DC 
560  lin.ft.  40-ft.i2-ft.  9-in.  con- 
crete drain $12.25  $14.72       $11.89  $15.00       $'500 

650  lin.ft.  3-ft.  6-in.x2-ft.  9-in. 

concretedrain 12.18  13.07          11.59  10  00          lb  00 

1350   lin.ft.    36-in.    brick   and  ,  ,  „„ 

concretedrain 17  0  12  12         12  79  10.00         lb  00 

920  lin.ft.  33-in.  brick  and  con-  ,  „  „„ 

Crete  drain 7.35  10.27           8,49  10.00         13.00 

2765   lin.ft.    30-in.    brick   and  , .,  ,„ 

concretedrain 8  10  8  95           8  71  10  00          13  50 

1598  lin.ft.    27-in.    brick   and  „  „„          ,„  ,„ 

concretedrain 7  20  811           9  74  10.00         12  50 

2520    lin.ft.    24-in.    t.c.    pipe  ^  „  „„         ,„  ,„ 

drain                                                   8.95  8  04           9  12  8  00         13.50 

760  Un.ft!  ^Wn.  t.c.  pipe  drain         6  72  7  41            6  70  5  00         10  50 

389    lin.ft.     20-in.     t.c.    pipe  ^  ,  ^„         ,„  „„ 

drain 7  32  7  08           6  52  5  00         10  00 

2595    lin.ft.    IS-in.    t.c.    pipe  _  ^_         ,„  ,„ 

drain ...          4.92  6.75           5  69  5.00         10.50 

635  lin.ft.  15-in.  t.c.  pipe  drain.         5  10  4.77           5  82  5.00           9  50 

2751in.ft.l2-in.  t.c.  pipe  drain.         4.08  4  45           5.58  5  00           8.50 

526  vertical  ft.  of  manholes.    .          6  10  9.00         15  4d  10  00         13  00 

83  manhole  covers 9.60  10  0         12  30  10  00         17.50 

212  storm  water  inlets 33.  GO  50.00         22.92  7o  00         65.00 

212  c.i.  hood  traps 3.60  4.00          3  44  6.00           5.50 

no  catch  basins 100.94  5.00        90  20  100  00       100.00 

4155  Un.ft.  10-in.  t.c.  inlet  pipe         2.40  2.77           3  20  2  00          3  75 

1130  Un.ft.  12-in.  t.c.  inlet  pipe         2  88  3.00           3  26  3  00           4.50 

1321in.ft.  10-in.  c.i.  inlet  pipe..          4  28  3  00           5  3o  2.50           4.50 

961in.ft.  12-in.  c.i.  inlet  pipe...          4.76  3  25           5.90  3.00           5.00 

72  lin  ft  24-in.  c.i.  drain 12.00  11.64          15.45  15.00         14.00 

108  lin.ft.  18-in.  c.i.  drain 6.90  9.40           8.83  7.00         13.00 

150.85    M   ft.    B.    M.   timber  ,„  „^         ,,  ^ 

foundation                                       40  (K)  40  00         32.00  50.00         45.00 

24  675  M  ft.  B.M.  timber  caps.       40.00  45.00         42.00  50.00         46.00 

15,000    lin.ft.    timber    under-  __                „„  „„               _, 

drain 36  .60             .28  .50             .76 

18,860  lin.ft.  pile. 298  .35              .28  .50              .42 

204  lin.ft.  5-in.  c.i.  track  drain.          1.99  3  00           2  29  TOO           6^50 

Time   in  days                                          150  150             250  200             300 

totals. $190,834  $202,441    $202,811  $208,986    $294,870 

FOREIOIV 

Ralivray — Brazil— The  government  has  authorized  the 
construction  of  the  first  .-(ecticn  (-f  a  branch  of  the  S.  Paulo 
—Rio  Grande  railway,  starting  from  Guarapuava.  The 
lengt  his  to  be  about  30  miles.  The  cost  la  estimated  at 
about   $1,000,000. 

Walermaln— Italy— Bids  will  be  received  until  Apr.  3,  at 
the  Palazzo  Munlclpale  dl  Clvldale.  Province  of  Udlne  for  the 
labor  and  materials  necessary  for  the  construction  of  the 
Polana  water-main. 

Railway — Persia — The  Soclft<^  des  Routes  Djoufah-Taurls 
ct  Enzell-TC-hfran.  represented  by  the  Banque  Russe  d'  Ks- 
compte  et  de  PrAts  d.'  Perse,  have  been  authorized  by  the 
Persian  Government  to  construct  a  railway  from  DJoufah  to 
TaurlB.  with  a  branch  In  the  direction  of  Lake  Ourmla.  The 
same  company  it  is  reported,  has  also  been  granted  the  ex- 
clusive right  to  construct,  within  eight  years,  a  railway  from 
Taurls  to  Kasvln. 

Railway — Spain — Rids  will  be  received  by  the  Ministry  of 
Fomenlo.  Madrid,  until  Aug.  !»  for  the  construction  of  a 
strateKlc  railway  from  Guardlola  to  Olot. 

Bids  will  be  reoelvid  also,  until  .Inly  9  for  the  eonslriic- 
tlon  of  a  stragetlc  railway  from  Cnstellon  de  la  Plana  to 
Lucena. 

INDI'STRIAI/    NOTK 

The  National  Railway  Appllanera  Ananriatlnii.  which  con- 
ducts the  annual  exhibit  of  riillwny  nppllancen  In  connection 
with  the  convention  of  the  Ami-rlciin  Railway  Rnglneerlng 
Association,  held  Its  annual  meeting  at  Chicago  f)n  .Jiar.  18. 
at  which  omccrs  were  elected  as  follows:  President,  T.  R. 
Wyles.   Detroit    Oniphlte   Co. 

IMPROVINfS  TRt'VSIT  roNniTIO^'S   IN   NKWARK.  N.  J. 

For  some  time  the  need  of  lessening  frnfllc  congestion  nt 
the  Intersection  of  Broad  and  Market  Sts.,  Newark.  N.  .1..  has 
been   obvious.      Conditions   exist   at   that   point   which   are   not 
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present   relief  and   improvement  of  the   service,    but   also   pro- 
vides for  future  development. 

The  plan  is,  first,  that  the  Public  Service  Corporation  shall 
construct  a  new  terminal  building  on  Park  Place,  between 
North  Canal  and  East  Park  Sts.  The  terminal  itself  will  be 
eight  stories  high,  irregular  in  ground  area,  extending  to 
Alulberry  St.,  in  the  rear.  It  will  have  three  track  levels: 
subway,  street  level  and  elevated.  The  main  concourse,  un- 
like other  terminals  in  the  Metropolitan  district,  will  be  on 
the  street  level,  from  which  traffic  will  ascend  to  the  upper 
level  or  descend  to  the  lower  level,  according  to  the  routing 
of  cars.  The  different  levels  will  have  their  tracks,  with 
separating  unloading  and  loading  facilities,  the  cars  making 
a  loop  after  unloading  and  before  loading.  The  outgoing  and 
incoming  traffic  will  be  kept  entirely  apart,  thus  preventing 
confusion.  The  subway  line  leading  to  and  from  the  terminal 
will  extend  under  Park  Place.  Broad  St..  Cedar  St.  and  Halsey 
St.,  coming  to  grade  at  Washington  St.  The  upper  floors  of 
the    building  will  be  devoted  to  the   offices   of   the  company 

It  is  not  the  plan  of  the  company  that  all  cars  will  start 
or  end  their  routes  at  the  terminal  .  The  aim  which  the  com- 
pany is  trying  to  reach  is  to  take  the  heavy  traffic  away  from 
the  c(mgesUng  point  at  Broad  and  Market  Sts.,  and  divert  it 
by  means  of  tne  terminal  at  Park  Place.  Other  ways  will  be 
the  turning  off  from  Broad  St.  of  cars  by  the  construction  of 
new  trackage  facilities.  These  are  described  in  the  follow- 
ing   paragraphs. 

To  operate  efficiently  the  new  terminal  it  is  evident  that 
new  routes  and  connecting  trackage  facilities  must  be  built. 
One  of  the  problems  in  accomplishing  this  aim  was  that  in 
relieving  the  congestion  by  the  construction  of  new  routes 
and  so  the  rerouting  of  lines,  it  would  not  at  the  same  time 
inconvenience  the  riding  public  and  the  demands  of  the  com- 
mercial interests  of  the  city,  which  are  naturally  located  at 
the   present  congested  district. 

The  new  routes  planned  to  give  service  to  the  terminal  on 
Park  Place  are  contained  in  the  following:  New  tracks  to  be 
laid  on  Park  Place,  from  North  Canal  St.  to  Fulton  St.:  on 
Centre  St..  from  Park  Place  to  Mulberry  St.:  on  Warren  St., 
from  Washington  St.  to  High  St.;  on  High  St..  from  Warren 
St.  to  Springfield  Ave.;  double-track  curves  at  the  intersection 
of  Market  and  Mulberry  Sts.:  on  Lafayette  St.,  from  Broad 
St.  to  Mulberry  St..  and  the  double-tracking  of  Front 
and  Ogden  Sts..  where  necessary.  The  northern  end  of 
Park  Place  would  be  used  to  divert  the  southbound  cars  on 
Broad  St.  to  the  terminal.  The  Lafayette  St.  extension  Is  In- 
tended for  the  diversion  of  northbound  cars  on  Broad  St.  to 
the  terminal.  The  switch  permitting  the  movement  of  cars 
from  Market  St.  to  Mulberry  St.  will  lessen  the  congestion  at 
Market  and  Broad  Sts.  as  the  heaviest  vehicular  and  pedes- 
trian traffic  of  the  city  passes  that  point.  Congestion  Is  less 
likelv  at  Mulberry  and  Market  Sts..  as  the  number  of  cars 
u.iing  that  curve  would  be  materially  smaller  than  the  pres- 
ent number  now  turning  at  the  "Four  Corners."  The  switch 
at  .Market  and  Broad  Sts.  would  then  be  done  away  with. 
Thi-  purpose  of  tracks  for  Warren  and  High  Sts.  Is  to  pro- 
vide relief  for  Market  and  Washington  Sts.  It  Is  proposed 
to  divert  certain  cars  from  Market  St.  and  from  Washington 
St..  and  thence  to  the  terminal  via  the  subway.  If  In  time 
Washington  St.  should  become  over  burdened.  It  is  planned 
to  send  cars  throivh  Warren  St.  and  High  St.  to  the  Orange. 
South    Orange    and    Springfield    Ave.    lln<s.  

Plans  have  also  been  prepared  by  the  Public  Service  Cor- 
poration for  extensions  to  its  lines  In  suburban  territory. 
These  Include  the  extension  of  the  Mulberry  line  on  the 
north  from  Its  present  "dead  end"  nt  Ogden  St.  and  Fourth 
.\ve..  up  through  Fourth  Ave.,  connecting  It  with  the  existing 
tracks  on  Belleville  Ave.:  the  Mulberry  line  on  the  south  by 
laving  tracks  on  Hawthorne  Ave,  from  Elizabeth  Ave.  west- 
erly, and  to  double-track  the  present  line  on  Miller  St..  Front 
St.  and  two  seitlons  of  Ogden  St.;  thi-  extension  of  the  Clifton 
line  from  Its  present  southerly  terminus  at  Hiiwthorne  Ave. 
south  through  Bergen  St.  to  Lyons  Ave.,  through  which  It 
would  be  ci>nneeted  with  the  tracks  on  Kll7.:ili.th  Ave.:  the 
extension  of  the  Central  Ave.  line,  from  the  East  Orange  city 
llni-  through  Orange  to  Lincoln  Ave,,  where  a  connection 
would  be  made  with  the  present  crosstown  line.  Consents 
are  being  sought  for  Ih.'  extension  of  the  South  Tenth  St.  line 
from  South  Twelfth  St,,  crossing  the  Central  Ave,  line,  and 
then  over  to  Main  St,,  and  also  for  a  connection  from  the 
trinks  on   Market  S',    to   the    Fourth   St,   line  In   Harrison, 

.\  bill  has  now  been  passed  by  both  houses  of  the  I,eglB- 
lature.  which  provides  ^or  official  recognition,  the  right  of 
construction  and  the  nsslgnm>>nf  of  authority.  As  soon  n»  this 
Is  accomplished,  pinns  will  h<>  In  readiness  for  the  bi'glnning 
of  construction  work  as  the  project  has  already  been  npprovi'd 
by    the   <lty    of   N.wiirk. 

The  cost  of  the  entire  undiTtaklng  has  been  estlmni<d 
by  the  engineers  of  the  company  to  be  $4,000,000,  The 
financiering  of  the  entire  project  has  been  satisfactorily 
arranged.  Thomas  N,  McCnrter  Is  President  of  the  Public 
Service  Corporation  and  Martin  Schrleher.  Kngr.  of  Main- 
tenance of  Wav,  Public  Srvlce  Bldg,,  Newark,  Is  In  charge  of 
the  undertaklnir.     Noted  also  on  Jan.  30. 
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Making   a    Cutoff  Wall  by  Grouting 
Fissured  Rock,  Lahontan  Dam 

Ky   I).  W".  Coi.io- 

Tlic  Ijaliiiiitan  liniii,  ikiw  uiidci-  coiislruction  by  tin' 
('.  S.  Iicclaiiiiil  111)1  Service  as  a  |iai1  u\'  the  Truckou-l 'ar- 
son I'l'iijeel,  is  Ideated  across  the  Carson  Eiver,  in  No- 
vaihi,  jiisi  (liiwnstreani  from  the  discharge  terminal  ol' 
Truckee  (anal,  wliieli  with  a  ea))aeity  of  1200  sec. ft. 
hriugs  water  rr(jm  Truckee  lii\cr.  ;i1  miles  distant,  for 
sii|)i)lemeiitinfj  the  flow  of  the  ('arson. f  The  dam  will 
(■on.sist  of  an  earth  embankment  ha\in!;'  a  leno'th  of  KiT)!! 
it.,  a  maximum  heio-ht  of  I 'i  I  ft.,  and  a  volume  of  about 
7r)(),{)()0  cu.yd.  It  will  I'lJi'in  a  storage  reservoir  with 
a   capacity   of   29ii.(i(i()    aeiv-reet.   utilizing   the   water   tu 
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irrigate  tliat  portion  of  the  Truckee-C'arson  Projeet, 
about  150,000  acres,  which  can  be  watered  by  gravity 
flow  from  the  reservoir.  The  embankment  is  to  be  20 
ft.  wide  on  top  witli  an  upstream  slope  of  3  to  1  ])ro- 
tected  by  2  ft.  of  riiira)),  and  a  downstream  slope  of  2 
to  1  protected  by  1  ft.  of  ripra]i.  Xear  the  npsti'eam  toe 
is  a  cutoff  wall,  the  construction  of  wiuch  is  described 
in  this  article. 

The  Foi'Ni5ATiox 

The  river  at  this  location  has  cut  a  gorge  which  pre- 
sents only  a  fairly  good  dam-site.    There  are  two  geolog- 

•Project  Engineer,  U.  S.  Reclamation  Service  Tiuckee- 
Carson  Project.  Fallon,  Nev. 

tSee  "Engrineering  News,"  Oct  IS.  1906,  p.  391,  for  descrip- 
tion of  the   Trucl<ee-Carson   Project 


ical  formations,  the  iipiici'  Iiciiil;  id'  lacustrine  depo.sits 
laid  down  by  the  ancient  Ijake  i/diontan,  which,  pre- 
vious t(i  luiinan  history.  Hooded  a  vast  area  of  which  tiie 
nearby  Carson  Sink  is  one  of  the  \'v\y  remaining  wetteil 
remnants.  These  sands,  gravels  and  marls  of  the  old 
lake  bed  overlie  a  curious  and  more  ancient  sedimentary 
rock  in  which  the  dam  is  founded. 

The  rock  in  general  resembles  red  sandstone ;  the  geo- 
logists designate  it  "miidstone."  Portions  of  it  are  very 
hard  and  close  grained  like  maride.  From  this  condi- 
tion of  induration  and  density  it  varies  by  imperceptiiile 
gradations  to  a  iougii  rrd  clay,  and  e\'en  to  an  unstable 
sandy  clay. 

lietween  these  extremes  there  are  all  degrees  of  firm- 
ness, the  hard  rock  being  infinitely  veined  so  that  it 
breaks  readily  into  angular  fragments  from  a  cubic  yard 
to  a  cubic  millimeter  in  size,  while  the  clay  is  granular 
or  ainor))hous  by  turns.  In  arrangement  there  are  all 
sorts  of  intermixtures  and  stratifications,  with  hard  con- 
glomerates carrying  egg-sized  "pudding  stones."  soft  clay 
seams  .separating  layers  of  hard  rock,  with  the  various  re- 
sult ing  "breakfast  bacon"  types  of  f(n-mation. 


^rruchee  Cor/a/  Chu^ 


Fif!.  2.    A'lEvv  LooKtN'(;  across  Lahoxtax  \)\m  Siti-: 

The  .stratification  di])s  Irom  a  nearly  horizontal  po- 
sition to  about  24°  and  is  folded  and  faulted  to  a  marked 
degree.  Faulting  ranges,  m  all  directions,  from  an  in- 
finituile  of  slips  measured  in  inches,  or  smaller  units,  to 
a  few  throws  of  several  feet.  The  clay  in  the  trenches 
cuts  like  cheese,  exposing  faces  in  nearly  all  shades  of 
the  spectrum,  red  and  yellow  predominating. 

Fissures  and  thin  veins  in  the  rock  are  usually  filled 
witli  clay  or  siliceous  cement,  but  m  general  the  rock 
is  not  impervious  and  water-bearing  passages  of  small 
or  moderate  capacity  are  of  frequent  occurrence.  The 
immediate  river  bed  is  in  fairly  continuous  rock,  laced 
with  1/4  in.  of  .smaller  fissures  irregularlv  displaced  !)V 
faults,  with  occasional  clay  strata  a  few  inches  in  thick- 
ness. 
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Desigx  of  the  Dam 

Much  study  \ras  given  to  the  character  of  structure 
which  could  be  safely  be  built  on  this  foundation  to  with- 
stand a  reservoir  head  of  120  ft.  The  original  proposal 
of  a  gravity  masourj'  dam  was  abandoned,  and  finally 
the  embankment  type  with  deep  cutoff  wall  was  adopted, 
as  illustrated  in  cross-section  in  Fig.  3. 

In  sinking  the  cutoff  trench  across  the  river  bed  it  was 
found  that  the  proposed  depth  of  50  ft.  could  be  reached 
only  by  great  expense  for  sheeting,  bracing  and  pump- 
ing, attended  by  delay  which  might  seriously  derange  the 
construction  program.  The  design  was  therefore  changed 
to  provide  for  a  30-ft.  trench,  which  could  be  excavated 
at  reasonable  expense  in  available  time,  with  a  view  to 
placing  vertically  in  the  concrete  cutoff  wall,  footed  at 
this  depth,  galvanized  well  casing  (Fig.  5)  to  facilitate 
the  subsequent  boring  of  the  foundation  below  tiie  bot- 
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torn  of  the  wall.     Into  the  holes  thus  bored  grout  was 
to  be  pumped  so  as  to  seal  efPectually  the  strata  below. 

This  plan  was  executed  with  the  minor  change  of  a 
minimum  penetration  of  60  ft.,  half  of  it  by  boring  and 
grouting,  instead  of  the  50  ft.  of  diaphragm  wall  origi- 
nally proposed.  This  minimum  was  adhered  to  and  at 
one  point  a  depth  of  100  ft.  below  river  bed  was  reached 
and  .sealed  with  grout. 

HoiiiNG  THE  Holes 

Eqcipmext — Electric  current  in  ample  supply  was 
available  for  all  construction  purposes  from  the  i)ower 
plant,  in  which  the  droj)  of  Truckee  Ganal,  120  ft.  into 
('arson  River,  is  utilized  at  this  site. 

pjlectric-driven  derricks  were  used  in  excavating  the 
trench  by  hand-loaded  skips  and  buckets.  Vertical  di- 
rect-connected motor-driven  centrifugal  pumps  served  to 
unwater  the  trench  of  tbc  considerable  inflow.  A  pipe 
line  direct  from  Truckee  Canal  furnished  water  under 
head  of  187  ft.  at  the  bed  of  the  river  for  all  purjioses, 
including  testing  the  borings  for  leakage  under  more 
than  reservoir  j)ressure,  constant  supply  for  core  drilling 
at  adequate  and  uniform  i)ressure  and  for  grout  mixing 
pur[Mises.  A  small  motor-driven  air  compressor  fur- 
nished ample  ])neuniatic  pressure  up  to  100  lb.  per  sq.in. 
for  operating  tlie  grouting  nuuhine.  A  duplex  cylinder 
air-stirring  grouting  machine  of  the  faniiifT  i)attern  was 
found  Very  efTective  in  forcing  the  grout  into  place. 

Twr)  (jrills  were  used,  duplieates,  nuiinifiictured  by   In- 


gersoll-Raud  Co.,  of  the  ''Class  G-0"  Davis  Calyx  type, 
using  the  calyx  bit  in  the  clays  and  the  chilled  shot  equip- 
ment for  the  harder  rocks.  This  is  the  smallest  made 
of  this  type  of  drill.  It  is  designed  for  manual  operation 
but  these  two  machines  had  been  each  fitted  with  a  5-hp. 
motor,  giving  practically  double  the  capacity  at  less  ex- 
pense than  hand  work.  Outside  diameter  of  bits  was 
2%  in.,  inside  l^f  in.,  yielding  hardrock  core  I14  in.  in 
diameter.   (Fig.  4.) 

BoRixG  Procedure — Domestic  wells  throughout  this 
section  are  usually  cased  with  about  24-gage  galvanized 
pipe  5  in.  in  diameter,  in  30-in.  lengths  made  by  local  tin- 
ners. This  standard  stock  being  available  at  consider- 
ably less  cost  than  3-in.  wrought-iron  pipe  (which  other- 
wise would  have  been  used),  it  was  assembled  in  26-ft. 
lengths  and  erected  vertically,  footed  ou  the  rock  in  the 
bottom  of  the  30-ft.  trench.  These  pipes  were  placed  in 
"*  double  row  2  ft.  apart,  on  3-ft.  centers  in  each  row,  with 
positions  alternating  in  rows  so  that  transversely  of  the 
river  there  was  a  pipe  every  18  in. 

The  pipes  were  securely  held  in  jiosition  by  T-shaped 
]ioles  made  of  2x4-in.  stuff  inserted  in  each  pipe,  while 
a  light  framework  at  the  top  and  halfway  down  served  to 
steady  the  battery  of  tubes  in  plumb  position  while  con- 
crete was  poured  into  the  trench  surrounding  them. 

The  coupling  on  the  bottom  of  a  4-ft.  length  of  4-in. 
wrought-iron  pipe  was  thrust  into  the  top  of  each  5-in. 
casing  and  thtis  completed  the  30-ft.  depth  of  drill  casing, 
while  serving  the  further  purposes  of  making  a  concrete 
tight  joint  and  a  secure  anchor  for  the  pipe  in  the  con- 
crete when  the  grouting  pressure  w-as  afterward  applied. 

Concrete  was  placed  in  the  walls  enclosing  the  casings 
as  shown  in  Fig.  3.  Tliis  work  was  done  in  two  sections, 
the  river  being  diverted  as  required.  Following  concrete 
placement  in  the  first  section  the  river  was  diverted  over 
it,  while  the  drilling  and  grouting  were  done  from  mov- 
able trestles  about  three  feet  above  the  water,  with  con- 
nection with  each  casing  in  turn. 

Drills  were  worked  continuously  in  8-lir.  shifts,  thus 
employing  six  crews  of  two  men  each  for  operating  the 
drills,  with  one  daylight  crew  of  two  to  four  nu-n  for 
grouting  and  testing. 

Drillruniiers  were  selected  nuiinly  from  tbe  men  of 
good  mechanical  bent  available  on  llic  job,  with  one  or 
two  importations  of  experts  who  had  been  previously 
trained.    Runners  were  paid  40c.,  ami  helpers  30c.  per  hr. 

Daily  bulletins  were  posted  showing  output  of  the  sev- 
eral crews  and  thus  a  wliole.><ome  rivalry  was  developed. 

The  maximum  depth  drilled  by  one  machine  in  8  hr. 
was  19  ft.,  in  rather  .soft  material.  The  average  8-hr. 
])enetration  of  a  drill  was  only  6  ft.  Omitting  tbe  ear- 
lier period  of  work,  which  was  largely  ex])erinu'ntal,  the 
average  ]>erformance  of  each  H-hr.  sliift  was  about  7  ft. 
of  hole. 

There  was  niiiili  hinilraiice  Irorii  seamy  and  caving 
ground,  in  which  drills  would  l'rc(pu'ritly  stick,  and  some- 
times a  whole  shift  would  be  lost  in  recovering  the  tools. 
In  redrilling  caved  ground  with  shot  drills  there  is  difii- 
culty  and  delay  in  holding  the  shot  to  the  hit.  In  two 
holes  the  bits  were  lost  by  twisting  off  the  rods,  and  in 
one  case  by  ))ulling  them  apart  with  jack  screws. 

Cores  of  the  penctrattHi  strata  were  regularly  liiken 
where  they  were  hard  enough  to  hold  together.  Seeti(Uis 
of  core  a  foot  long  were  unusual,  most  of  them  being 
'/,  in.  I0  3  in.  in  length. 
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Testing  Leakage  of  Holes 

For  determining  the  leakage  of  each  hole,  or,  stated 
in  another  way  the  rate  of  percolation,  under  reservoir 
head,  through  the  ground  surrounding  the  boring,  a  test 
was  made  and  a  record  kept  of  such  leakage  from  every 
luilc. 

The  |iipe  line  fi-oni  the  canal  was  pract  ically  lii)ttle 
light  and  was  connected  in  turn  with  each  bi)ring  im- 
mediately after  its  completion.  By  manipulation  of 
\alves  the  water  under  127  ft.  head  was  turned  into  the 
JKiring  and  allowed  1  to  3  miu.,  as  found  necessary,  to 
1111  all  interstices  aiul  come  to  static  jiressure,  or  to  a  con- 
stant rate  of  flow  whit-h  was  too  small  to  a])prccial)ly  af- 
fect pressure. 

The  rate  of  leakage  was  found  to  be  practically  con- 
stant for  each  hole,  though  varying  widely  for  different 
holes.  Pressure  was  usually  maintained  Tor  10  min..  or 
long  enough  to  show  any  advance  in  rate  of  leakage. 

The   same   method   of   testing  was   emnloved   in   "sec- 


^ 
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Fig.  4.   Drilling  Outfit  at  Work  at  Lmioxtax  Dam 

ondary"  and  '"tertiary"  borings,  situated  between  borings 
that  had  been  grouted,  for  showing  decrease  of  leakage 
resulting  from  the  adjacent  grouting. 

GEOrTIXG   PllOCESS 

Experience  indicated  a  mixture  of  about  1  cement  to  7 
or  8  parts  of  water  for  the  greater  part  of  the  work.  At 
times  when  the  grout  seemed  to  get  away  too  freely 
the  mixture  was  thickened  to  nearly  equal  parts  of  cement 
and  water,  and  in  a  few  instances  fine  sand  was  added  for 
filling  apparently  large  seams  or  cavities. 

Air  pressure  of  25  lb.  was  employed  for  first  batches, 
as  higher  pressures  sometimes  resulted  in  appearance  of 
air  bubbles  and  even  cement  color  rising  from  the  bed  of 
the  river  at  some  distance  from  the  boring ;  and  violent 
displaceTnent  of  the  formation  was  not  desired. 

As  the  grouting  advanced  the  later  batches  were 
driven  in  at  a  higher  pressure,  gradually  increasing  to 
100  lb.  per  sq.iu.  at  the  finish  of  each  hole. 

In  some  of  the  tighter  holes  the  extreme  pressure  was 
required  for  an  hour  or  more  to  drive  home  the  grout, 
but  ordinarily  the  flow  of  grout  was  nearly  continuous 
and  as  fast  as  the  alternating  process  with  the  double- 
cylinder  machine  could  be  performed.  A  view  and  a 
drawing  of  the  grout  machine  are  shown  in  Figs.  6-7. 

The  desired  quantity  of  water  was  first  put  into  the 
tank  through  an  improvised  gooseneck  nozzle  inserted  in 


the  line  of  bosc  and  hooked  over  the  top  of  the  lank.  Air 
wa.s  then  admitted  irilu  the  tank  under  tiie  water  which 
was  thereby  agitated  for  the  ri-(niircd  stirring  effect.  Tile 
cement  being  dumped  in  at  this  stage,  the  iloor  in  top  of 
the  tank  was  then  swung  upward  agairst  its  gasket  and 
held  tiiere  by  increasing  air  ])ressure  while  the  mixing 
process  was  quickly  c(iniplele<l.  Meantime  the  mixture 
in  the  oppositi;  tank  was  being  discharged  under  any 
pressure  desired,  as  shown  by  the  gage  in  front  of  the 
operator. 

With  the  disappearance  of  the  grout  frcnii  the  telltale 


Fig.  5.  View-  of  Wt:ll-('asings  in  ('rTorr  Trexch 

at  the  machine  the  valves  were  thrown,  air  pressure  re- 
leased from  the  empty  tank,  and  the  door  fell  by  gravity. 
The  gooseneck  was  then  hooked  on  for  the  next  charge 
of  water.  And  so  the  process  goes  on  until  that  particular 
boring  cannot  be  charged  further  with  grout  under  100  lb. 
pressure. 

To  accelerate  the  setting  of  the  cement  in  the  fissures 
the  grout  was  mixed  in  warm  or  hot  water  passed  through 
a  boiler  for  the  purpose. 

Order  of  Progkicss 

The  work  divided  naturally  into  two  sections,  con- 
formaljly  to  the  diversion  of  the  river.  In  the  ''First 
Section"  the  alternate  holes,  6  ft.  apart,  of  the  upstream 
row  were  drilled,  tested  and  grouted.  The  drills  then 
passed  over  the  ground  a  second  time  to  put  down  the 
intermediate  holes,  thus  comijleting  the  borings  on  3-ft. 
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centers  in  the  upper  tow.  the  inteutiou  being  to  fill  in  to 
the  18-in.  centers  by  boring  and  grouting  the  down- 
stream row  if  results  in  the  first  row  proved  uusatisfac- 
tor)'.  From  the  results  achieved  it  appeared  necessary 
to  drill  but  few  of  the  holes  in  the  downstream  row.  In 
the  "Second  Section"  the  plan  was  adopted  of  first  sink- 
ink  each  fourth  hole,  13  ft.  apart,  then  filling  in  the  in- 
termediates at  6-ft.  intervals,  followed  successively  by 
the  quarters  at  3-ft.  spacing,  the  testing  and  grouting 
progressing  in  the  same  order  (Fig.  8). 

Resi-lt.s  of  tiik  Work 

Among  other  things  it  was  observed  that  the  grouting 
had  a  marked  effect  in  stiffening  up  the  adjacent  ground, 
to  that  drilling  of  secondary  and  subsequent  holes  was  per- 
formed with  distinctly  less  difficulties  from  caving,  with 
consequent  clogging  of  drills.  The  horizontal  seam-;  in 
the  rock  were  so  thin  that  cement  did  not  intrude  in  suf- 
ficient thickness  for  making  a  core  which  would  with- 
stand cutting  by  the  drill  in  secondary  holes.  Further- 
more the  time  between  drillings  was  too  short  to  ])ermit 
hardening  of  grout  in  the  seams  sufficient  for  coring. 

That  the  grout  did  harden,  however,  was  proved  by  the 
tores  taken  from  deposits  which  were  forced  into  adjacent 
casings  along  the  footing  plane  of  the  concrete  wall.  The 


not  entirely  coiulusive,  was  the  apparent  rise  of  the  water 
plane,  after  grouting,  in  portions  of  the  river  bed  iuclosed 
by  coffer-dam,  with  consequent  inflow  to  the  open  trench 
ahead  of  concrete  work,  at  points  where  such  inflow  had 
not  previously  occurred.  This  phenomenon  might  have 
been  partially  caused  by  other  means,  but  apparently  the 
sealing  of  passages  in  the  bed  rock  by  grouting  was  the 
principal  cause. 

The  diagrams  in  Fig.  8  show  graphically  and 
in  detail  the  relative  position  of  borings,  with  a  complete 
record  of  the  drilling,  testing  and  grouting  of  eacii  hole. 

The  principal  average  results  are  given  in  Tabic  T. 

TABLE  I.     SHOWTNG  .\V'ER.\GE  LEAK.\GE  CXDER  PRESSIRE 
TEST  AND  AVER.AGE  ISE  OF  CE.MENT  IX  GROITING 

Leafcacp  of  water  Sark?    cement 
under  127-ft.  head-  u.'serl  in  grouting. 

Gallons  per  mill-  .\verap:e  per 

ute   per  boriof;  Iwring 

Primary  holes,  (IS)  first  scMion 33.1  10.3 

Secondary  holes.  (17)  first  section 5.5  12.7 

Primary  holes.  ( 10)  second  section 71.5  42.3 

.Secondary  holes,  ( 10)  second  .section 2S,3  17. ti 

Tertiary  holes,  (11)  second  !*ctioo.. 11.2  4..t 

2nd  tertiary  boles,  (11)  second  section ti,4  3.7 

Two  of  the  downstream  holes  in  .section  one,  situated 
in  the  two  !)-ft.  diameter  outlet  conduits  through  the 
dam,  were  bored  to  a  depth  of  7i)  ft.  and  not  grouted. 
These  borings  will  att'ord  future  opportunity  to  obfjerre 

^e/ief  r.  Relief 
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principal  evidence  of  the  cllcclual  .■icaiiiig  of  lissmcs  and 
seams  appeared  in  the  progressive  decrease  in  leakage  as 
the  work  advanced  from  the  first  to  the  second,  Ihiril 
and  fourth  .sets  of  holes  and  al.«o  in  the  de(Tease  of  ce- 
ment required  for  grouting  the  later  holes. 

The  latter  evidence  is  less  c»nsislent  than  the  former, 
owing  to  various  freakishness  in  the  escape  of  grout  into 
pockets  formed  by  caMiig  of  the  holes,  or  into  casings  of 
other  holes,  which  would  not  have  the  same  influence  on 
the  leakage  test.  This  inconsistency,  relatively  iiniin- 
))ortant,  is  more  pronounced  in  work  of  the  first  .section 
where  methods  were  not  at  first  standardi/.ed  ami  less 
skillful  iiiter[)retation  of  results  was  i)ossible.  But  in 
the  second  wction,  although  leakage  of  the  ground  was 
greater  in  the  initial  holes  and  more  cement  was  required, 
the  reduction  of  leakage  was  progressively  accoinplishoil 
with  a  consistent  and  highly  satisfactory  showing,  further 
confirmed  by  the  corresponding  retluction  in  amount  of 
grout  required  fur  final  holes.     One  otlier  liit  of  evidence, 


I>i:i.vn.s  OF  Till-:  Camfi-  (li;oiT[N(i  M  miiini: 


the  cll'ril  of  filling  tlic  rescr\()ir  ii|)on  the  ])ercolation 
of  the  .H'ction  of  I'oiiiKJiitioii  wbiiii  is  penetrateil  by 
tliem. 

The  casings  througii  the  concrete  wall  wliere  not 
grouted  were  jiluggcd  with  concrete. 

As  elsewhere  stated,  the  deepest  boring  and  grouting 
reached  101)  ft.  below  the  natural  stream  bed.  A  nuni' 
ber  of  holes  reached  SO  ft.,  and  the  average  ileptli  ot 
sealed   l'oun<lation  strata  is  about   70  ft. 

With  the  dee|)  concrete  ciilolf  wall  extending  into  the 
more  homogeneous  and  im|)ervi(ius  clay  i)aiii<s  of  the 
iil)utmeiits  on  both  sides  of  the  river  it  is  conliilciitly  eX- 
|)ected  that  seepage  from  the  reservoir  tiiripiigb  the  fouO" 
ilatioii  of  the  ilain  will  be  negligible. 

Kig.  1  is  a  map  of  the  site  showing  the  layout  of  the 
liam  structure.  It  will  he  noted  from  that  that  the  eut- 
olT  wall  is  not  in  a  straight  line.  Fig,  2  is  a  view  of  the 
site  looking  northeast.  Fig.  \  shows  the  drilling  outfit 
at   work,  and    l''ig.   "i  the  well  casings  in  imsilion. 
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Owing  to  trouble  in  attachinq  casings  N-  57 and  61 
were  drilled  in  place  of  53  and  62 


Total  Drilled  2S93  ft. 
"  Core  7/2  " 
%,  "  59.6 


Fig.  8.  Log  ok  Bdwixg  axd  Grouting  IIolks  iv  ForxnATiox  or  IjAhoxtax  Dam 


DATA  OX  HOLES  NOT  CUVKX  IX  TABLE 


(Holes  iu 

upper  ro 

w    on  diagram) 

9 

17 

27                     9.3 

103 

131 

Depth,  ft 

Core,  ft . 

Dat.' 

411 
IS 

.      3.1 

.    Not 

14 

2.S 
Not 

2.1          70 
13  .5     3.5 

,',       \  25  ft.   1.1  sal, 

I  .50  ft.  9.1  eal, 

1    7     1  70  ft.  21.8  gal. 

%            6 

2. 
11 

,50 
16 
5  gal. 
9  gal. 

25 
105 

13.7 

4 

3 

(•a<la   Dam.   Clnckanias   Kiwr,   Oregon,   for   the    IVrtland 
IJaihvay  Light  &  Power  Co, 

The  excellent  results  and  the  eoni])lote  ret-ortl  of  ihcm 
are  largely  due  to  the  expert  and  faithful  efforts  of  Mr. 
Rands  in  cijoperation  with  the  Su]X'rintendent,  L.  G. 
Manev,  and  llie  l^esidcnt  Engineer.  F.  IT.  Tillinghast. 


The  eost  aoeount  is 
and  in  Tahh'  il  : 


Costs 
iven  in  the  following  tahulation 


I.in.ft.  of  cutoff  treated 

Number  of  holes  drilled  and  grouted g 

Average  depth  holes  drilled  and  grouted,  ft 

Total  depth  holes  drilled  and  grouted,  ft 

Total  sacks  cement  used 

Total  cost  per  ft.  of  hole ...  

Total  cost  per  ft.  of  cutoff  w;ill 

Total  cost  of  boring  and  grouting 

Cost  of  equivalent  length  of    cutoff  by    trenching    and    concreting, 
based  on  fieures  for  30  ft.  trench,  probably  i   '   ' 

Saving  by  boring  and  grouting  procc.ss 


S3 

32 

2593 

1174 

$3.57 

42.12 

9,267.17 


TABLE  II.     FEATURE  COSTS 


Item 

Foremen 

Making  forms,  placing  pipe. 

Drilling 

Grouting 

Corral  expense 

Supplies — fuel  and  oil 

Supplies — lumber 

Supplies — miscellaneous. . . . 

Material — cement 

Material- — pipe 

Repairs 

Power 

Reprir  plant 

Equipment  depreciation. . ,  , 


Total  field  cost 
Engineering   .  . 
Superintendence 

Clerical 

Camp  maintenance 
General  office  expensi 


Total 

Ft.   of  hole 

$7.53.77 

$0.29 

474.94 

0.  IS 

2397  .SI 

0  93 

742.  (iS 

0  29 

9S  00 

0  04 

19  no 

0.01 

7.5.03 

0.03 

192  32 

0.07 

814.45 

0  31 

1121.38 

0  43 

186.74 

0.07 

86  83 

0  03 

138.46 

0  05 

All   87 

0.35 

$8013  SS 

$3  08 

487  03 

n  19 

195  43 

0.08 

16.5.4.'^- 

0  06 

306.54 

0.12 

98.84 

0  04 

.Aggregate  cost . .  $9267.17  $3.57 

Persoxxei, 

Tlie  work  was  done  between  Febniarv  and  May,  1012, 
miller  (he  regular  organization  of  the  IT.  S.  Reclamation 
Service  engaged  in  the  constrnction  of  Ijahontan  Dam  by 
ailministration  forces.  Immediately  in  charge  of  details 
was  H.  S.  Rands,  Assistant  Engineer,  who  had  previously 
accomplished  similar  work  in  the  foundation  of  the  Esta- 


C'orroNion  of  n  Luue  Steel  Pipe  Line,  at  Port  Klizabeth, 
8cuth  .-Vfiica.  is  reporti  cl  in  the  Cape  Times,"  of  Jan.  30,  as 
follows: 

A  long:  debate  on  the  watei-woiks  took  place  at  today's 
meet  of  the  Port  Elizabeth  Town  Council,  when  it  was  stated 
that  seven  million  gallons  of  water  were  being  lost  monthly 
between  the  water-works  and  the  town  owing  to  a  leakage 
in  the  pipes.  When  the  new  water-works  were  constructed 
some  six  or  seven  years  ago  the  town  saved  many  thousand 
pounds  in  the  cost  of  transport  by  laying  down  steel  mains 
instead  of  cast  iron.  Washouts  about  a  year  ago  revealed 
that  this  steel  pipe  was  not  wearing  at  all  well:  in  fact,  at 
several  points  it  was  discovered  to  be  completely  rusted 
through.  The  defective  pipes  were  replaced,  but  now  it 
transpires  that  practically  the  whole  main,  over  25  miles  long, 
is  affected  and  will  have  to  be  replaced.  The  Council  decided 
to  delay  action  pending  a  detailed  inspection  of  the  main  by 
the   Board    of   Works. 

.\  New  Form  of  Coollne  To«er.  for  use  in  connection  with 
low-pressure  steam  tui-bine  installations  where  the  available 
supply  of  condensing  water  is  limited,  is  being  introduced 
by  the  Wheeler  Condenser  &  Engineering  Co.  The  tower  is 
of  wood,  largely  cypress,  which  lasts  indefinitely  under  con- 
ditions that  would  rot  out  other  varieties.  No  fan  is  used, 
the  draft  being  natural.  Cold  air  enters  at  the  bottom  of  the 
stack,  and  is  drawn  up  by  the  chimney  effect  produced  by  its 
taking  heat  away  froin  the  water  jets.  The  water  is  admitted 
about  half  way  up  the  stack  and  is  distributed  evenly  in  the 
horizontal  plane  through  a  system  of  pipes.  Flowing  through 
apertures  in  these  pipes,  the  water  falls  through  layers  of 
wooden  lathing  inclined  and  crossed  in  such  a  way  as  to  pro- 
duce a  thorough  breaking  up  of  the  drops  into  very  fine  par- 
ticles, resembling  a  thin  film  or  spray.  At  the  bottom  of  the 
tower  the  water  flows  into  a  storage  tank  or  wells  from 
which   the   condenser   is  supplied. 

With  such  an  arrangement  as  described,  the  temperature 
gradient  between  air  and  water  tends  to  remain  fairly  con- 
stant since  the  initial  contact  between  them  at  the  bottom  of 
the  tower  occurs  with  the  air  and  water  both  at  their  cool- 
est, while  the  final  contact  takes  place  at  the  top  of  the  cool- 
ing bank  with  both  air  and  water  at  their  warmest  point. 
Figures  taken  from  24  tests  at  two  different  plants  and  under 
varying  conditions  of  temperature,  humidity  and  quantity  of 
water,  show  an  average  temperature  difference  between  air 
entering  and  water  leaving  of  9  +  "  F.  and  the  same  difference 
of  temperature  between  water  entering  and  air  leaving.  In 
the  same  tests  the  air  was  found  to  leave  in  each  instance 
with  100 T  humidity,  that  is,  it  carried  away  all  the  water 
theoretically  possible  at  the  given  temperature   and   pressure. 
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The  Topographic  Survey   of   Cincinnati' 


By   IIl'tiH    V.   MlTCHELLf 


SyXOPSI'' — A  description  of  the  topographic  .survey 
of  a  thickly  settled  city,  primarily  for  the  improvement 
of  a  comprehensive  sewerage  system,  giving  the  various 
steps,  the  triangulation,  measurement  of  the  base  line, 
precise  levels,  transverse  work  and  planetahle  work  in 
detail. 

In  planning  a  topogrraphic  siirvcj-  of  a  city  like  Cin- 
cinnati. Ohio,  or  of  anj'  extensive  area,  various  questions 
arise  which  must  be  satisfactorily  answered  before  the 
])arties  take  the  field.  These  questions  may  be  stated 
briefly  as  follows:  (1)  On  what  scale  is  the  map  to  be 
made?  (2)  What  kind  of  projection  is  to  be  used  iu  plot- 
ting? (3)  To  what  datum  plane  will  elevations  be  re- 
ferred? (4)  How  is  the  relief  to  be  shown  and  in  what  de- 
tail? (5)  What  artilicial  features  are  to  be  mapped?  De- 
pendent on  these  are  two  more  questions,  (1)  With  what 
degree  of  accuracy  is  the  maj)  to  be  made?  and  (S)  How 
is  it  to  be  made?  That  is,  what  instruments  and  what 
methods  are  to  be  used  ? 

Primarily  the  uses  which  the  topographic  map  is  to 
subserve  determine  the  amount  and  kind  of  detail  (relief, 
drainage  and  culture)  which  is  to  be  mapped,  and  the 
accuracy  with  which  this  mapping  is  to  be  done.  This 
being  decided  upon,  a  scale  is  selected  on  which  the  vari- 
ous desired  features  can  be  shown,  and  instruments  and 
methods  adopted  with  which  the  required  results  can  be 
obtained. 

What  projection  to  use  is  another  question.  Its  selec- 
tion is  governed  largely  by  the  extent  of  the  area  under 
consideration.  Many  different  kinds  of  projection  have 
been  devised  by  mathematicians,  but  only  two,  besides  the 
simple  rectangular  system,  have  been  adopted  to  any  ex- 
lent  by  engineers:  the  Mc^rcator,  a  ])rojection  on  a  tan- 
gent cylinder,  and  the  i)olyconic,  a  projection  on  a  series 
of  tangent  cones.  For  limited  areas  the  rectangular 
linear  projection  is  generally  used.  Its  simplicity  recom- 
mends it,  and  the  ignoring  of  the  convergence  of  the 
meridians  makes  it  a  d.'siralilc  jirojcctioii  for  use  in  Irav- 
er.sc  work. 

The  questions  })roposc(|  arc  best  answered  in  a  general 
way,  as  follows : 

OB.JECTS  OK  THK  SfuVKY — It  was  decided  alter  a  thor- 
ough study  of  the  subject  to  jjroducc  a  ma])  which  would 
serve  not  only  the  immediate  needs  of  sewer  ]ilanning,  but 
would  also  be  acceptable  for  general  engineering  use  in 
the  office  of  the  city  engineer.  Such  a  map  could  be  use<l 
not  only  for  |)!anning  relief  and  storm  sewers,  or  a  com- 
fdetr?  sanitary  sewer  system  and  the  location  of  disjiosal 
works,  but  would  also  serve  in  locating  new  roadways, 
laying  out  subdivisions,  inii)roving  creeks  for  landscapi; 
and  j)ark  work,  for  bridge  work,  city  planning,  and  even 
for  architectural  work. 

Sr;ALK  Adoptkd — In  order  to  show  the  desired  feat- 
ures, relief,  roads,  drainage,  streets,  prominent  and  public 
buildings,  and  beiu'hmarks,  with  siifTieicnl  deinil  and 
accuracy  a  scale  of  1   in.  —  40(1  ft.  hus  adopted.  In  pro- 


tEriKlnfiT  In  chiiiKf  nf  t'i|i»Krii|jhk'  nurvi-y,  Cincinnati, 
Ohio;  formiTly  AHHlKlant  iinil  <'(>mpuler,  U.  8.  CouBt  and 
(;fo(li-llc   Hiirvvy,    WnHhInKlun.    D.    C". 


portional  parts  this  is  1  in  4800.  On  this  scale  it  is  pos- 
sible to  show  the  heavy  relief  around  Cincinnati  by  con- 
tour lines.  Even  where  the  cliff-like  slopes  merge  the 
contours  into  almost  solid  masses,  the  effect  is  to  accentu- 
ate the  expression  of  the  topography.  To  fit  the  varying 
degrees  of  relief,  it  was  decided  to  use  a  2i/^-ft.  contour 
interval  on  slopes  of  less  than  6°  (10%)  ;  a  5-ft.  contour 
interval  on  slopes  of  more  than  6°  and  under  12°  (20%) ; 
and  a  10-ft.  contour  interval  on  slopes  of  more  than  12°. 

Datum  Plane — The  datum  adopted  was  mean  sea 
level,  the  ultimate  datum  of  all  engineering  work.  We 
were  fortunate  in  having  in  Cincinnati  and  vicinity  a 
number  of  benchmarks  whose  elevations  above  mean  sea 
level  are  known,  having  been  determined  by  lines  of  pre- 
cise levels  run  by  the  United  States  Coast  and  Geodetio 
Survey,  dependent  on  many  years  of  tidal  observations. 
To  show  the  effect  of  the  adoption  of  a  mean  sea  level 
datum  on  the  horizontal  projection,  I  will  say  that  a  line 
18  miles  long  (Cincinnati's  greatest  dimension)  and  at 
an  800-ft.  elevation,  when  projected  on  a  mean  sea-level 
surface  is  shortened  3.6  ft.,  or  Vaoooo-  On  the  scale  adopted 
for  the  survey  this  amounts  to  less  than  Vioo  ^^• 

Putting  this  in  another  way,  the  engineer  who  uses  our 
map  is  safe  in  measuring  his  traverses  in  the  usual  way 
and  applying  the  results  to  the  map  without  first  making 
a  sea-level  reduction.  If  the  engineer  is  using  a  1  in.  = 
400  ft.  sheet,  the  correction  to  sea  level  on  a  line  across 
one  sheet  can  never  amount  to  more  than  Viooo  i°-  ^f  ^e 
be  using  a  1  in.  =  1200  ft.  wall  map.  which  it  is  hoped 
we  will  be  able  to  publish,  the  longest  line  will  receive  a 
reduction  which  will  plot  less  than  Vioon  '"• 

Kind  of  Pro.tection — In  selecting  the  kind  of  projec- 
tion to  be  used  the  polyconic  projection  was  rejected  for 
the  slightly  less  accurate  rectilinear  coordinate  system. 
By  slightly  less  accurate  is  meant  that  for  small  areas 
the  ])olyconic  projection  gives  the  most  accurate  represen- 
tation on  a  plane  of  a  system  of  lines  measured  on  the 
ground  and  referred  to  a  common  datum.  The  laying 
out  of  a  polyconic  projection,  however,  requires  a  special 
set  of  tables ;  and  where  a  number  of  projections  are  to 
be  worked  on  and  later  combined  into  one  map,  as  we 
expect  to  do  here,  these  various  projections  must  be  laid 
out,  not  independently,  but  as  ])arts  of  a  single  system 
having  only  one  central  or  straight  meridian.  This,  most 
assuredly,  would  be  no  small  task. 

IxAf'criiAciES  OF  A  Rectilineak  Systkm  of  Pno.iKO- 
TION — If  we  construct  a  polyconic  projection  on  a  scale 
1  in.  =  400  ft.,  a  parallel  of  latitude  IH  miles  long  would 
be  represented  by  a  curved  line  about  20  ft.  long;  the 
total  actual  curvature  being  42  ft.  or  0.1  in.  on  the 
nuip.  On  the  rectilinear  |)rojection  this  same  parallel 
woidd  be  shown  as  a  straight  line  of  practically  the  sanio 
length.  Other  parallels  would  be  similarly  displaced;  the 
displacement  of  meridians  would  be  much  less. 

These  values  re])resent  the  greatest  divergence  between 
two  nuips  of  the  city  marie  on  the  two  projections  on  the 
adopted  scale  of  1  in.  =  400  ft.  Notice,  however,  that 
the  divergence  is  one  of  ])osition,  not  of  length.  The  di- 
vergeiu'C  in  length  of  any  line  scaled  from  the  two  maps 
would  not  be  as  much  as  ID'/f  r)f  42  ft.,  or  less  than  ii  ft. ; 
and  on  a  single  sheet,  representing  as  it  does  an  area  ap- 


April 


i:ti:5 


!•;  N  (i  I  N  10  I<;  R  I  N  (i      N  E  W  R 


practi- 
to  o.r. 


iiiav 


|iriiviiiiiiti'ly  1  V-i  I'.V  -^  iiiilos,  the  two  |iroji'ct  inns 
cully  iigrue,  their  gri'iiti-st  diviTgi'iici.'  aiiiouiitiiij.; 
ft.  or  only  Vsoo  i"-  lay  scale. 

The  advantages  of  tlie  rectilinear  coordinate  system  are 
the  fiiinplicity  of  construction  and  the  use  of  a  single 
meridian  for  all  tra\erse  work,  thus  avoiding  the  use  of 
tahles  for  convergence  of  meridians,  :;iiil  greatly  sim- 
plifying the  computations. 

Mktuods  and  Instruments — The  survey  work 
be  diviiled  into  three  groups:  (1)  precise  control, 
primary  control  and   (:i)  topographic  work. 

(1)  The  precise  control  consists  of  the  triangulation 
and  the  preci.se  levels. 

(3)  The  primary  control  com]irises  the  measure(l 
traverses  and  elevations  determined  with  wye  levels.  It 
is  the  connecting  link  between  the  precise  control  and  the 
topographic  mapping. 

(:{)  The  topographic  work  consists  of  the  making  of 
the  map  itself — the  delineation  on  paper  of  the  various 
artilicial  and  natural  features  required  to  be  shown. 

The  TiiiANGULATiON^Tlie  triangulation  scheme  con- 
sists of  primary  stations,  secondary  stations,  and  inter- 
section or  tertiary  stations.  The  lengths  of  this  triangula- 
tion are  controlled  by  two  base  lines.  One  is  a  line  of  the 
great    arc    of    triangulation    which    extends    across    the 
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O.OOOOOdl  as  com])ared  with  O.OiiOOl!  for  steel  tajtcK.  In 
measuring,  these  tai)es  were  supported  at  both  ends  and 
middle,  the  middle  jwint  being  on  grade  between  the  end 
points.  The  ends  of  the  ta|)e  wen;  held  to  fine  lines  on 
(opper  strips  muled  on  H.x  l-in.  posts  set  firmly  in  the 
ground.  In  measurini;  the  base  line  an  innovation  iu 
siuh  work  was  introduced  by  breaking  the  line  actually 
Mici'.siired  by  right-angle  offsets.  This  was  necessitated 
by  a  jog  in  the  line  of  the  street  and  in  order  to  have  the 
measurement  made  along  the  lawn  bordering  the  street, 
instead  of  in  the  miilille  of  the  streel.  The  t'lifton  Ave. 
base  line  is  'i.'iil.'i.SOi;.")  m.  biiig.  with  a  probable  error  of 
6.5  mm.,  which  re]irc.sents  1  ])art  in  4(ii),000.  This  is  n 
rather  large  ])rol)able  error  for  a  measure  of  this  kind. 
but  it  was  e.\])ected  because  of  diflictilties  encountered  in 
measuring  along  a  much  traveled  thoroughfare  like  ('lif- 
tou  Ave. 

The  ba.se  line  as  measured  was  referred  by  measured 
angles  to  the  line  of  the  triangulation  connecting  the  sig- 
nals on  the  Hughes  high  school  and  t'lifton  school  (see 
Fig.  2).  In  carrying  this  length  through  the  triangula- 
tion 10  the  line  Stevens-Tanner  of  the  Coast  and  Geodetic 
Survey  triangulation  the  discrepancy  developed,  as  deter- 
mined by  the  least  square  computation,  was  1  part  in 
55.()()(). 
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Fig.  1.    DiAGiiAM  Showixg  Measured  axd  Computed  Rase  Lixe,  Cincixxati  Triangulation 

(The    two    smaU    right-angle    offsets    were    necessary    in    ordei"   to   avoid    electric   railway   poles:    the 
large   one   was  due    to  a  jog  in   the   line   of  the   street) 


United  States  appro.ximately  along  the  39th  parallel  of 
latitude.  Not  only  does  this  line  (the  southern  line  of 
our  scheme),  which  lies  in  Kentucky  some  8  or  10  miles 
south  of  Cincinnati,  control  the  lengths  in  our  triangula- 
tion, but  it  fixes  the  position  and  orientation  of  that  tri- 
angulation on  the  spheroid.  In  other  words  the  geodetic 
latitudes,  longitudes  and  azimuths  of  this  line  furnish  the 
data  for  computing  the  geographic  positions  of  all  points 
of  our  triangulation,  and  the  true  azimuths  of  all  our 
lines.  This  will  make  our  triangulation  a  part  of  the 
great  system  of  triangulation  which  comprehends  prac- 
tically the  entire  country.  From  our  triangulation  sta- 
tion on  the  Hughes  high  school  we  can  go  by  unbroken 
chains  of  triangulation  to  the  Straits  of  Juan  de  Fuca,  to 
Key  West,  Fla.,  to  Calai.s,  Me.,  or  to  San  Diego,  Calif. 

The  other  line  which  controls  the  triangulation  lengths 
(and  lengths  only)  is  a  measured  line  (Fig.  1),  measured 
along  Clifton  Ave.  and  referred  to  the  line  connecting  the 
two  triangulation  signals  on  the  Hughes  high  school  and 
the  Clifton  school. 

Base-line  Measurement — This  base  was  measured 
with  apparatus  generously  loaned  to  the  city  of  Cincinnati 
by  the  U.  S.  Coast  and  Geodetic  Survey  and  consisting  of 
three  invar  tapes,  each  50  m.  iu  length,  with  tape 
stretching  apparatus  and  thermometers.  These  tapes 
have  a  coefKcient  of  expansion  per  degree  Centigrade  of 


Angle  Measurements — The  angles  of  the  triansiula- 
tion  net  were  measured  either  with  a  r.i-in.  direction 
theodolite  or  with  a  10-in.  Gambey  repeating  theodolite. 
The  direction  theodolite  was  used  on  signals  such  as  Eden 
Park  water  tower,  Hughes  high  school,  and  on  especially 
constructed  towers  which  rested  on  the  ground.  The  re- 
peating instrument  was  used  on  the  more  unstable  signals, 
such  as  the  towers  which  rested  directly  on  the  roofs  of 
the  Madisonville,  Westwood  and  Warsaw  public  schools. 

In  using  the  12-in.  theodolite  the  directions  of  the  vari- 
ous signals  observed  were  referred  to  some  one  signal  as 
an  initial.  The  primary  directions  were  observed  with 
telescope  direct  and  reversed,  and  for  the  horizontal  circle 
in  each  of  16  positions.  The  tertiary  signals  were  observed 
from  each  of  two  positions  of  the  circle.  The  direction  in- 
strument has  no  vernier,  but  its  circle  carrying  5'  gradua- 
tions is  read  by  means  of  three  micrometer  microscopes 
to  single  seconds.  A  primary  station  like  the  Hughes 
high  school,  from  which  13  primary  directions  radiate, 
necessitated  2500  micrometer  readings  on  the  primaries 
alone. 

In  using  the  repeating  instrument  the  angles  between 
adjacent  stations  were  measured,  the  angle  to  close  the 
horizon  being  always  measured.  Each  angle  was  meas- 
ured with  six  repetitions  on  the  angle  itself  with  telescope 
in    position    direct    and    followed    immediately    with    six 
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repetitious  on  the  explement  with  telescope  reversed. 
Each  six  repetitious  coustitute  a  "set,"  and  10  such  sets 
of  measures  were  made  on  each  angle,  five  on  the  angle 
and  five  on  its  explement.  Any  set  giving  a  residual  ot' 
more  than  4"  from  the  mean  was  rejected  and  a  new 
measure  made  to  replace  it.  In  the  direction  instrument 
work  the  limit  of  rejection  was  5". 


Vlh.  z.   Tm.vNoiL.viioN  .\i:t  uf  Cincinnati 
Toi'ocKAi'iHi    Sri!Vi:Y 

The  tertiary  signals  of  the  triangulation  net  consist 
of  ohjects  such  as  steeples,  cupolas,  chimneys  and  stacks. 
Their  positions  were  determined  to  help  control  the  topo- 
graphy. The  average  closure  for  all  the  triangles  of  the 
net  was  2.61".  In  all,  the  triangulation  fixed  the  geo- 
gra])hic  po.sition  of  17  primary  stations,  2  secondary  sta- 
tions and  ahout  50  tertiary  .stations. 

riiKci.sE  Levki.s — The  precise-level  instrument  and 
rods  used  in  this  survey  were  loaned  the  city  of  Cincin- 
nati by  the  Coast  and  Geodetic  Survey.  The  instrument 
used  is  a  type  devised  in  the  instrument  sliop  of  the  Coast 
and  Geodetic  Survey,  and  is  steadily  coming  into  favor 
with  the  geodetic  surveys  of  foreign  governments,  and 
with  muiiicipal  engineers.*  This  instrument  is  irreversi- 
ble and  as  ^iinjilc  as  possible.  The  telescope  is  mounted 
on  trunnions  between  its  center  and  objective,  while  its 
eye-end  is  supi»orted  on  the  point  of  a  micrometer  screw. 
The  level  i)liial  is  countersunk  into  the  barrel  of  the 
tele.scope  and  is  fixed  except  for  a  small  range  of  motion 
requireil  for  its  adjustment.  By  the  use  of  nickel  iron 
having  a  low  coefficient  of  expansion  for  the  casting  of 
this  instrument,  the  effect  of  temperature  has  been  prac- 
tically eliminated. 

The  rods  used  with  this  instrument  arc  sclf-rcMiling, 
single  sticks  of  cross-shaped  section,  and  have  been  rcn- 
dercfl  impervious  to  weather  conditions  by  boiling  in 
]>araflfin.  The  shf)e  of  the  rod  is  cylindrical,  with  a 
rounded  or  hemisplierical-shaped  bottom.  Such  a  shoe 
requires  a  plane  or  a  cup-shaped  surface  for  a  turning 


point.  Speaking  of  turning  points,  let  me  say  that  the 
use  of  street-car  rails  as  turning  points  has  been  thor- 
oughly tested  and  found  to  be  most  satisfactory.  In  the 
precise-level  work  done  by  the  U.  S.  government,  rails 
are  u.«ed  almost  exclusively  for  turning  points. 

Two  rods  were  used,  but  only  a  single  line  was  run  at 
one  time.  Each  section  between  benchmarks  was  leveled 
over  backward  and  forward.  The  two  measures  are  usu- 
ally made  under  different  conditions,  that  is  at  different 
times  of  day,  and  the  like.  The  limit,  which,  when  ex- 
ceeded, demanded  a  rerunning  of  a  section  between  bencli- 
marks  is  an  agreement  between  the  Imckward  and  forward 
runnings  over  that  section  of  4  nun.  V  A'  or  0.01?  ft. 
V  .1/.  in  which  K  or  M  represents  the  length  of  the  sec- 
tion in  kilometers  or  miles. 

In  planning  the  precise-level  work  reference  was  had 
not  only  to  the  needs  of  the  topographic  survey,  but 
also  to  the  future  needs  of  the  city's  engineering  depart- 
ment. In  all  21?  benchmarks  have  been  set  in  and 
around  Cincinnati. 

BexchiiatuvS — These  benchmarks  consi.st  of  either 
bronze  caps  or  discs,  bearing  the  legend:  "City  of  Cincin- 
nati, Topographic  Survey  of  1!)12,  Bench  Mark  Xo. " 

(.see  Fig.  ;5).  The  discs  have  a  corrugated  tenon  extend- 
ing from  their  under  side,  which  is  cemented  into  solid 
and  permanent  masonry  structures.  In  a  few  ca.<es  a  col- 
umn of  concrete  was  made  and  the  discs  set  in  top  of 
sauie.  The  caps  are  screwed  t)n  top  of  iron  ]>i])es,  which 
are  split  and  spread  at  the  bottom  and  are  lillcd  with  c(jn- 
crete  and  set  in  concrete. 

These  benchmarks  are,  as  a  rule,  set  in  pairs,  and  are 
given  such  geographic  distribution  as  will  i)lace  at  least 
one  pair  of  benchmarks  in  each  square  mile  of  territory. 
In  placing  the  benchmarks  in  ])airs  it  was  aimed  to  in- 
sure against  the  use  of  a  benchmark  which  had  undergone 
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any  cliange  in  elevation,  ll  was  intended  that  the  engi- 
neer should  start  from  a  jiair,  and  if  he  finds  the  two 
benches  of  a  pair  unchanired  in  their  relation  to  eaeji 
other  he  is  reasonably  safe  in  assuming  the  elevation  uf 
the  benches  correct.  The  two  benches  of  a  pair,  while  usu- 
ally |)laced  alnnit  one  block  ajiarl,  ari'  sometimes  several 
blo.ks  apart. 
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A  low  or  111,'  dosing  errors  of  llio  prccisc-lcvol  circuits  Hie  Iraiisil  iirc  ilic  j;rciiler  miniU-r  ol'  cri-iiiccrs  uvailabl.' 
may  prove  iiitcrcstiii','.  Tho  first  circuit  -frniii  Wiiitou  who  fire  rmniliar  with  such  work  ;  tlu"  j,'rf!iler  |)n«r«,-ss  in 
I'hiiv  tlirougli    Xorwdod   to   Madisonvillc,   ,l,,wri    thr.mi.'-l)      the  field,  ihie  to  carrviiifj  a  ^'ood  portion  of  the  work  into 

]\\<k'  Park  and  W.iliiu;   Hills  t Court   II,, us...  tlienc,.      ihe  ,,lli,-,.,  and,  perhaps  the  frreatest  consideration  of  all, 

l.hrou^h  Clifton^  m  Wmtnn  IMa,r-  failed  l.>  cl,,s,.  hv  17  ilic  fact  that  when  the  map  is  coinpl..t.-d  liie  transit-. 
uiiii.,  (ir  n  in.  Tlie  leiiulh  (if  the  rnviiit  was  i:.  km.,  or  -.'.S  >e,ured  lor  lhi.  work  |.aii  he  ulili/.ed  for  otlier  |)ur- 
llillcs.      Tlie   circuit    rrciiii    the    ('(Jiiii     Ilciiis,.   uu-y    I'laslciii        puses. 

and   Pclta   .\\is.  to   iM'le  .\ve.  rlns(.,l  (in  a  pdrlinii  .,f  the  .V.i^aiiisl    ih|.  takiiii,'-  uf  topograpliv  with   tile  transit  is 

line  jus!  referred  to  with  an  errcr  of  1:1  mm.,  or  i/._.  in.  llie  one  \,.ry  iiniiorlanl  reason,  the  [iossihililv  of  hliiinlens 
The  len.^tli  of  the  entire  circuit  was  -^r  km.,  or  17  miles  in  flu.  oliMTvations  ereei)inK  undcl<.cied  in'to  the  map; 
A  line  out  Keading  and  Paddock  Koads  from  Kloiviu-,.  and  the  Miialler  consideration,  the  iinnalnral  appearance 
Woitd  to  Hoss  Avenue  failed  to  close  hy  1  .^i  mm.,  or  n.i;  or  stilfne.ss  of  the  resulting  ma]).  Against  the  use  of  the 
in.,  on  tlie  circuit   Ihrongli   Madisonvillc.    The  length  of      plaiietahle  are  two  arguments:  the  <lilliculty  of  .securing 

men  trained  in  such  work,  and  the  fact  that  the  coniple- 
iion  of  ili(.  map  would  leave  the  city  in  pos.session  of  a 
iiiimlicr  of  phuietahles,  instruments  practically  useless 
lor  other  wdik.  Hahineing  these  argunients  were  the 
facts  that  with  the  |)laiietahle  a  good  topographer  .secures 
an  accural,,  and  a  true  e.\prcssion  lA'  ihe  topographic 
forms,  anil  that  liliindcrs  smli  as  ilo  somotinics  occur  in 
transit  work  can  not  occur  in  planciaMe  work  wliere  rea- 
soiiahle  care  is  taken. 

Mkthods — Each  tojiographer  is  furnished  the  smooth 
>lieet  on  which  the  control,  that  is  tiie  traverse  stations,  is 
plotted  to  scale.  This  he  fastens  to  his  planetahle  hoard 
with  thumh  screws,  lie  is  also  giv(.ii  a  data  sheet — a 
hluciirint  on  which  is  shown  on  the  same  scale  as  his 
smooth  sheet  all  the  traverse  work  on  which  the  topog- 
raphy plotted  on  the  smooth  sheet  is  hased.  On  the 
lilueprint  are  given  all  data  which  the  tojjographer  re- 
(luireiJ,  consLstiug  of  descriptions  and  elevations  of  all  .«ta- 
iions.  Referring  to  this  hlueprint  the  topographer  ideii- 
lilies  the  stations  marked  on  the  uround,  and  orients  his 
table,     Tn  certain  ))ortioiis  of  tlii.  map  where  tests  show 

V.      I     m  i_(  TT  Ti  that  there  is  no  local  nnignetic  attraction  and  also  when.. 

Pro.  I.    1  la.vxcirL.vrioN  St.\tio.v  ox  THE  Hughes  High  ^ 

Sciiooi,;  TniPOD  Kk,sts  ox  ('o\(i:i:Ti-:  Fi.oor,  below 

■rHitOFGH  Holes  i\  Kooi- 

the  entire  circuit  was  :?1  km.,  or  111  miles.  A  line  up 
-Mill  Creek  Valley  lietweon  permanent  heiu.hinarks  of  the 
Ciiast  and  Geodetic  Survey  failed  to  close  13  mm.,  or  I/2 
in.    The  line  was  9,5  km,,  or  6  miles,  in  len.gth, 

Tit.wEnsE- — The  connecting  link  between  the  precise 
control  and  the  actual  mapping  of  the  topography  is  the 
ira\ er.se  work  or,  to  more  definitely  distinguish  it,  the 
]>rincipal  traverse.  This  consists  of  a  network  of  meas- 
ured lines  fixing  the  horizontal  positions  of  a  large  num- 
her  of  stations  which  are  well  marked  on  the  ground. 
These  lines  were  nearly  all  measuri'd  with  a  150-ft.  steel 
tape,  deflection  angles  being  measured  \\ith  a  Berger 
engineers'  transit,  reading  to  minutes.  This  network  of 
traverse  lines  will,  in  a  certain  measure,  he  adjusted  to 
ihe  trian.crulation.  Over  these  various  traverse  lines  are 
run  lines  of  wye  levels  which  are  connected  with  precise- 
level  henrhmarks,  and  in  this  manner  a  sea-level  eleva- 
tion is  obtained  on  each  traverse  station.  The  traverse 
lines  were  run  in  closed  circuits,  the  avera.ge  closing  error 
being  0.37  ft.  per  lOOn  ft.,  or  1  part  in  3000.  The  aver- 
age closing  error  on  the  wve-level  lines  amounted  to 
I'.n-n  ft.  per  mile. 

T0POGR.4PHY — After  considerable  .study  of  instrument- 
and  methods  the  planetahle  was  adopted  as  best  suited  for 
this  part  of  the  work.  It  may  be  interesting  to  mention 
some  of  the  arguments  for  and  atrainst  the  planetahle  as 
compared  with  the  transit.    Tlie  iiriiiciiial  arguments  for 


Fig,  5,    Ex.v.mple  of  C'ix(Ixx.\ti  ToroGKAiMiv :  Mile 
Cheek,  a  Piiesext  Sewek   I'Ifeli-ext 

thick  brush  and  high  weeils  render  orientation  by  li:;  k- 
sighting  impracticable,  the  magnetic  needle  is  used  for 
pla'jing  the  table  in  orientation. 

Each  topographer  works  in  circuits,  which  he  always 
closes.  His  closing  error  is  the  index  of  his  work,  and 
we  demand  that  it  shall  not  exceed  5  ft,  or  one  division 
I  if  the  plotting  scale.  Some  of  these  circuits  are  really 
traverses  with  the  planetahle  between  points  fixed  by  the 
principal  traverse  and  more  than  3000  ft.  apart.  Our 
ilemand  for  a  closure  that  is  practically  exact  is  alway.s 
met.  These  closures  are  quickly  and  easily  cheeked  in 
the  field  hy  an  inspector.  A  random  line  cross-section- 
ing any  part  of  planetahle  traverse  also  gives  an  excellent 
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check  on  the  geueral  accuracy  of  the  plauetable  work  and 
would  show  at  once  any  "fudging"  of  traverse  lines. 

The  greatest  ob.stacle  which  has  been  encountered  in 
holding  the  high  degree  of  accuracy  which  has  been 
adopted  as  standard  is  the  unstable  character  of  the  paper 
used  for  the  plauetable  maps.  Ordinarily  paper  which 
is  to  be  used  for  work  of  this  kind  should  have  at  lea.st 
two  years  of  seasoning.    Such  paper  could  not  be  secured 


shrinkage  of  the  paper  used  swallows  \ip  all  errors  of  ob- 
servation and  plotting. 

This  plauetable  work  is  done  by  contract,  which  was 
entered  into  only  after  it  was  determined  that  experi- 
enced men  in  this  line  of  work  were  not  otherwise  availa- 
ble. The  firm  of  Brown  &  C'larkson,  topographic  engi- 
neers of  Washington,  D.  C,  is  doing  this  work,  and  the 
city  of  Cincinnati  is  fortunate  in   having  secured  the 
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for  this  survey,  but  the  best  paper  available  wa<j  ob- 
tained. Some  of  it.  however,  was  in  tlie  field  within  less 
than  a  month  after  it  wa.«  mounted.  As  a  result  some 
of  the  paper  shows  an  extreme  change  of  7  or  8  ft.  per 
1000  between  a  dry  day  and  a  humid  one.  The  sheets 
consist  of  two  pieces  of  super-super  paper  mounted  with 
grains  at  right  angles  with  muslin  between.  The  sheets 
are  84.v31  in.  in  size,  the  map  area  being  'iOx',}?!/^  in., 
repre.Mcnting  an  area  on  the  ground  8000x11.000  ft.,  or 
3.16  .«y.m.  The  accuracy  of  the  plauetable  work  which 
is  being  done  on  the  map  of  Cincinnati  is  such  that  the 


services  of  men  who  bring  so  niucii  al)ility,  experience 
and  integrily  to  their  work  as  will  insure  the  city  a  topo- 
graphic map  comparable  in  many  ways  with  the  maps  of 
the  cities  of  Washington  and  Baltimore.  The  cost  of 
the  Cincinnati  map  will  be  less  than  one-fourth  that  of 
the   Baltimore  or  Washington   ma|)s. 

KIrrtrIc  Trncllon  1»  to  replnco  mciim.  for  Ruhurliiin  trnfflc. 
on  Ilu'  main  Unu  of  thi-  PennHylvanlii  K.H..  bi-twi'i-n  PhMiiil"-!- 
phlii  und  I'aoH.  Ponn.,  u  dlHtance  of  some  20  mllc».  uccordlnff 
to  an  announcement  of  thf  director*  on  Mar.  13.  It  la  ex- 
ported   that    the   coat    will    amount    to    14,000.000. 
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A  Great  Steam-Electric  Power  Plant 


By  W.  L.  AiiDOTTf 


SYXOPi'^IS — The  electric-generating  iilaiits  of  the  Com 
monweallh  Edison  Co.,  at  Chicago,  hare  presented  ninny 
special  f"atnres  of  interest  in  novelty  and  size  of  the 
equipment,  and  among  the  most  recent  developments  is 
the  planning  of  an  immense  station  of  240,000  kw. 
capacitii.  with  turbo-generator  units  of  20,000  kw.  each. 
The  first  two  units  are  now  in  operation  and  are  notable 
as  being  the  largest  ever  built.  The  following  article  de- 
scriptive of  this  neic  power  station  is  of  interest  in  that  it 
outlines  some  of  the  features  governing  the  location  and 
destgn  of  the  station,  besides  giving  a  description  of  the 
complete  plant  (as  proposed)  and  its  initial  installation. 
We  call  particular  attention  to  the  last  portion  of  the 
article,  which  .shows  that  owing  to  the  rapid  development 
of  machinery  of  this  kind,  the  present  units  (although 
of  such  recent  date)  will  soon  be  eclipsed  by  others,  and 
that  the  future  units  probably  will  be  of  an  entirely  dif- 
ferent type  from  those  now  in  service. 

The  dominant  factors  in  determining  tlie  selection  of  a 
power  site  are  those  involving  the  economical  handling  and 
utilization  of  coal.  As  the  cost  of  fuel  greatly  exceeds  all 
other  operating  costs  combined,  and  as  the  consumption  of 
fuel  when  running  condensing  and  non-condensing  is  in  the 
ratio  of  2  to  3,  it  appears  that  unless  the  coal  consumption  is 
to  be  increased  50  7o  the  power  house  mus:  be  accessible  to 
an  abundant  supply  of  condensing  waicr.  This  then  is  the 
first   consideration   for  a  power-house   location. 

If  we  assume  $1.70  per  ton  as  the  average  price  of  coal 
In  Chicago,  and  60c.  a  ton  as  the  minimum  cost  of  cartage 
from  a  railway  to  the  power  house,  it  appears  that  unless  the 
cost  of  fuel  is  to  be  increased  25'7r  the  power  house  must  be 
located  adjacent  to  a  railway  and  prifcrably  on  the  road 
which  brings  the  coal  to  the  city.  Therefore,  the  determin- 
ing factor   of   second   importance   is   railway   facilities. 

SELECTION    OF    SITE 

Desirable  power-house  sites  are  hard  to  find,  so  when  a 
satisfactory  location  is  found  it  is  advisable  to  provide  for 
a  good-sized  installation,  which  will  take  care  of  all  in- 
creases in  the  load  for  a  considerable  period,  say  five  years. 
At  the  time  the  Northwest  Station  was  to  have  been  started 
(winter  of  1911-12)  the  maximum  load  on  the  company's  sys- 
tem was  about  200.000  kw..  and  the  indications  were  that 
for  a  number  of  years  the  increase  would  average  15<7<i  a 
year,  which  indicated  that  the  net  increase  of  load  during 
the  following  five-year  period  would  amount  to  about  220,000 
kw.  Accordingly,  acreage  sufficient  to  accommodate  two 
power  houses  of  120,000  kw.  each  was  sought.  It  was  not 
the  intention  to  install  this  amount  of  power  all  at  one 
time,  nor  even  during  the  five  years  mentioned,  as  existing 
power  houses  could  still  be  added  to  and  other  new  power 
houses  might  be  commenced.  But  it  was  considered  that  a 
site  which  might  be  built  up  at  will  and  eventually  accom- 
modate  240.000   kw.   would   not   be   at  all   too   large. 

What  acreage  is  required  to  accommodate  a  240.- 
000  kw.  power  house?  Experience  has  shown  that  a 
power  house  supplying  a  diversified  metropolitan  load  will 
at  some  seasons  of  the  year  run  at  a  load  factor  of  50% 
of  the  installed  capacity.  For  a  240,000-kw.  installation  this 
will  require  a  daily  coal  supply  of  something  over  4000  tons, 
or  about  100  car-loads.  To  make  a  moderate  allowance  tor 
the  uncertainties  of  freight  traffic  over  a  distance  of  200 
miles,  provision  should  be  made  for  storing  on  the  property 
at  least  three  days'  supply  of  loaded  and  one  day's  output 
of  empty  cars,  amounting  altogether  to  400  cars,  which  will 
require  four  miles  of  storage  tracks.  The  Chicago  market 
is  subject  to  an  interruption  of  its  coal  supply  every  two 
years,  pending  a  discussion  of  the  wage  scale,  such  inter- 
ruptions lasting  sometimes  as  long  as  three  months.  There- 
fore,  a   public  service   company   of   our   kind   should   have   fa- 

•Abstract  of  a  paper  on  "The  Northwest  Power  Station  of 
the  Commonwealth  Edison  Co.,"  read  before  the  Western  So- 
ciety   of   Engineers,    Chicago,    Dec.    22.    1912. 

tChief  Operating  Engineer.  Commonwealth  Edison  Co., 
Chicago. 


cllltles  and  room  to  store  at  least  90  days'  supply  of  coal, 
which  for  the  power  house  under  consideration  would  be 
about    350.000    tons. 

The  power  hou.se.  storage  tracks,  storage  pile,  and  switch 
tracks  will  require  about  50  acres,  but  after  allowing;  for 
convenient  spacing,  parking  and  recreation  grounds  it  will 
be  found  that  the  total  space  required  for  such  a  plant  is 
not  less  than  75  acres,  the  greater  part  of  which  Is  for  re- 
ceiving,  storing  and    handling  coal. 

On  the  west  side  of  the  north  branch  of  the  Chicago 
River,  and  north  of  Roscoe  St..  was  found  a  55-acre  tract, 
the  remains  of  the  old  Bickerdlke  farm.  The  Chicago  & 
Northwestern  Ry.  is  nearly  a  mile  from  the  river,  but  the 
Intervening  space  Is  occupied  by  the  Bickerdlke  tract,  two 
blocks  of  dwelling  houses  and  a  40-acre  truck  garden.  This 
situation  at  once  suggested  that  the  two  pieces  of  property 
be  bought,  and  also  right-of-way  for  a  private  railway  con- 
necting with  C.  &  N.  W.  Ry.  and  crossing  the  residence 
blocks,  which  are  built  up  with  cottages  and  two-story 
dwelling   houses. 

GENERAL  DESIGN  OF  POWER  STATION 

An  aggregate  of  240,000  kw.,  or  350,000  hp.,  in  one  building 
would  create  possibilities  for  an  interruption  to  the  entire 
supply.  It  was  deemed  prudent,  therefore,  to  divide  this  ca- 
pacity   between    two    separate    power    houses    of    equal    size. 
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Fig.  1.    Plan  of  Projected  Northwest  Gexehatinu 

Station  of  240,000  Kw.  Capacity,  and  Its  Initial 

Installation  :  Commonwealth  Edison  Co., 

Chicago 

Since  the  purchase  of  the  land,  California  Ave.  has  been 
opened,  cutting  the  site  in  two.  But  this  probability  had 
been  foreseen,  and  the  station's  coal  pile  and  trackage  were 
located   west   of    this    avenue. 

Fig.  1  is  a  general  plan,  showing  the  two  power  houses, 
facing  on  California  Ave.  and  symmetrically  arranged  on 
either  side  of  a  central  east  and  west  a.xis.  Each  has  its  sys- 
tem of  railway  tracks  and  has  a  large  storage  field  spanned 
by  a  gantry  crane  265   ft.  long. 

Each  of  the  two  buildings  consists  essentially  of  a  turbine 
room  70x290  ft.,  and  55  ft.  high,  on  one  side  of  which  is  the 
boiler  room.  The  boilers  are  arranged  in  rows  of  ten,  one 
row  opposite  each  turbine  and  with  a  smokestack  to  each 
row.  Each  building  is  designed  for  six  turbines  and  60 
boilers,  as  shown.  The  transformer  house  and  the  switch 
house  are  in  separate  though  connected  buildings.  About 
66%  of  the  first  building  group  has  been  completed,  al- 
though   only    33%    of    the    equipment    has    been    installed. 

The  coal  railway  to  the  C.  &  N.  W.  Ry  is  a  double-track 
line,  elevated  so  as  to  cross  all  streets  by  bridges,  and  the 
city  ordinance  under  which  the  company  built  this  line  in  a 
residence  district  required  that  electricity  must  be  used  for 
the  motive  power.  The  company  has  purchased  two  60-ton 
electric  locomotives   (each  with   four  motors  of   200   hp.).  and 
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haH  already  <'quipi»'d  three  mlleH  of  ti:i<k  wllh  :i  I  hird-i  :ill 
conductor.  It  l8  recOBnlzed,  however,  that  In  a  switch  yard 
an  f»vcrhead  supply  of  power  may  be  preferable,  and  for 
this  reuBon  each  locomotive  In  equipped  with  a  pantagraph 
trolley. 

cf »N  I  >  !■:  .v.s  I  .N< ;    w  A  t  v.  r 

The  water  for  condenHlOK  \»  drawn  from  the  river  throuRh 
a  double-deck  tunni'l,  the  upper  conduit  belnif  used  for  the 
outflow,  which  Ih  dlHcharRcd  Into  the  river  at  a  point  Heveral 
hundred  feet  down  stream  from  the  intake.  In  dry  weather 
the  natural  flow  of  the  north  branch  is  nialively  In- 
slKnlflcant.  The  Rrenter  part  of  thi-  flow  Is  pumpi-d  from 
the  lake  Into  the  North  Channel  of  the  Chicago  DralnaKe 
f'anal  at  VVilm4-tte.  and  a  smaller  quantity  Is  pumped  from 
the   lake    IhrouKh    the    l,awri-nce    Ave.    conduit. 

The  VVlImette  pumps  are  electrically  operated,  and  should 
this  power  be  Interrupted  and  the  pumps  stoppeil  when  the 
station    Is   carrylnK   a    full    load,    the    flow    of   the    river    would 


not  be  equal  to  the  amount  i>\imp'il  fn 
would,  therefore,  be  necis.sary  to  pump 
charge  around  and  through  the  condetis 
a  hiKher  temperature  and  with  »onn 
vacuum.  If  the  Wllmette  pumps  anc 
pumps  were  stopped  at  the  same  time, 
few  hours  would  become  too  hot  li>  bi 
InK.       To     minimize    as     far    as    possibli 


I  lie    condensers.      It 

L    portion   of   the   dis- 

rs   a   second   time,   ut 

Impairment     of    the 

the     Lawrence     Ave 

the    river   water   in  a 

of    use    for   condens- 

the     embarrassment 


which  would  result  in  tiie  Improbable  coincidence  of  a  lonK 
shutdown  of  both  th<'  pumpliiK  plants  during  dry  weather 
and  at  time  of  full  load  on  tb<-  station,  the  Intake  tunnel  Is 
made  to  draw  its  water  from  the  bottom  of  the  river  at  » 
pidnt  some  ilistance  up  stream  from  the  warm  water  dli- 
charge,  thus  usinK  fw  "  •''"'■  '•"■  ''^cr  as  u  storim'.-  reser- 
voir and   a   coolinj?   pond. 

KOIMOK     l'l..\NT 

The    coal    supply    system    and    coal    and    ash    handling    ar* 
runKements  are   shown   In   FIb.    2.      Cam   contalnlnR   coal   are 
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run  unto  tracks  over  the  receiving:  hoppers  uniln-  thf  bolli-r 
ri)oni.  ThiMC  the  coal  Is  tlumpeil  Into  the  MiHt  receiving 
hoppers  imd  from  there  It  passes  throufrh  the  coiil  crusher 
and  into  the  conveyor,  which  elevates  It  to  the  second  receiv- 
ing hopper  ahove  the  flrlns  floor  In  the  holler  room.  From 
this  hopper  It  is  drawn  by  K'avlty,  as  required,  to  the  stokers 
in  front  of  the  boilers.  If  the  coal  cars  have  drop  bottoms, 
the  unloading:  Is  quickly  done  by  opening  the  drops.  If  a  car 
does  not  have  a  drop  bottom,  it  is  unloaded  at  a  cost  of  2c. 
a  ton  by  a  2-yd.  clam-shell  bucket  operated  from  an  ovei- 
head   cran^-. 

In  Its  passage  IhrouKh  the  boiler  house  the  coal  is  handled 
on  five  different  levels  and  in  nine  operations,  as  follows:  1, 
delivered    on    the    unloading    track;    2,    dumped    into    first    re- 


^== 


Ver+icjl     Pass  Horiion+al    Pass  ""'>: 

Fig.  3.   'Alteknative  Aur.vngement  of  Boilers  with 
Vehtical  and  HoiazoxTAL  Pass  for  the  Gasks 

ceivin^  hopper:  3,  run  through  crusher,  4,  discharged  into 
conveyor;  5,  elevated  to  second  receiving:  hopper:  6,  drawn  off 
to  stokers;  7,  dumped  from  back  end  of  chain  g:rate  to  ash 
hopper;  S,  discharged  into  empty  coal  cars;  9,  hauled  away. 
The  boiler  house  is  so  designed  and  equipped  that  at  no 
point  in  the  handling  of  the  great  volume  of  coal  is  it  neces- 
sary to  use  manual  labor. 

The  boilers  are  arranged  in  rows  of  ten  each,  facing  each 
other  on  opposite  sides  of  a  common  firing  room,  so  that  on-'? 
set  of  firemen  and  water  tenders  can  look  after  20  boilei-s. 
Each  ten  boilers  is  served  by  a  tile-lined  steel  stack  17 
ft.  inside  diameter  and  extending  275  ft.  above  the  boiler 
room  floor. 

In  designing  the  boiiei-  furnaces  it  was  recognized  that 
they  must  burn  the  smokiest  kind  of  soft  coal  screenings 
practically  without  smoke.  The  fundamental  principle  in 
smokeless  furnace  design  is  to  provide  a  chamber  of  high 
temperature  and  of  sufficient  length  or  volume  to  insure 
complete  combustion  of  the  luminous  flame  before  it  comes 
in  contact  with  the  boiler  tubes.  This  can  be  done  perfectly 
in  a  furnace  having  a  tile  roof,  but  unfortunately  two  other 
things,  both  undesirable,  are  also  accomplished.  The  changed 
gas  passage  restricts  the  draft  and  reduces  the  boiler  ca- 
pacity, and  at  the  same  time  the  furnace  temperature  is  so 
high  that  the  expense  of  maintaining  furnace  walls  and 
arches    is    greatly    increased. 

In  the  design  used  at  the  Northwest  Station  the  boilers 
were  set  with  the  high  end  of  the  sloping  tubes  to  the  front 
and  10  ft.  above  the  grate,  this  great  height  serving  as  a 
vertical  combustion  chamber,  with  ample  capacity  to  give 
the  flame  time  to  burn  out  before  it  reached  the  tubes.  The 
draft  would  not  be  restricted  and  the  brick  work  would  be 
conserved  by  the  temperature  being  kept  down  through  the 
absorption  of  radiant  heat  by  the  exposed  tubes.  The  second 
battery  was  set  like  the  first  (except  that  they  were  given  a 
horizontal  gas  pass,  the  purpose  being  to  give  the  two  de- 
signs thorough  comparative  tests  and  adopt  that  which  proved 
to  be   best.      The   two   arrangements   are   shown   in   Fig.   3. 

Each  boiler  should  be  able  to  easily  generate  30,000  lb. 
of  steam  an  hour,  or  70%  more  than  normal  rating,  and  this 
rate  of  steaming  will  require  a  rate  of  coal  burning  of  4500 
lb.  an  hour  under  each  boiler,  or  75  lb.  a  minute.  This  means 
that  in  each  second  of  time  300  cu.ft.  of  air  passes  through 
the  grate  and  in  the  heat  of  the  furnace  becomes  1500  cu.ft. 
With  60  boilers  all  running  at  the  ma.ximum  rate,  the  amount 
of  air  entering  the  grates  each  minute  is  over  1,000.000  cu.ft. 
If  this  were  all  drawn  through  the  boiler  room  on  a  winter 
day.  the  firemen  would  be  obliged  to  go  out  of  doors  to  get 
warm;  but  provision  is  made  to  admit  air  directly  under  the 
grates    from    the    train-shed   below. 

These  boilers  have  each  5S00  sq.ft.  of  water  heating  sur- 
face and  350  ft.  of  steam  superheating  surface,  and  are 
equipped  with  traveling  chain  grates  of  115  sq.ft.  area. 
Steam  is  raised  to  a  pressure  of  250  lb.  and  is  superheated 
125°.      The    steam    is    taken    from    the    boilers    through    6-in. 


pipes  connected  with  a  lli-ln.  header  Bupported  on  roller 
beurlHRS  In  the  header  room.  (!onnectlnK  the  Hteum  headerH 
i«  an  8-ln.  croHsover,  by  means  of  which  steam  from  one 
unit  may  be  supplemented  with  steam  drawn  from  an  .id- 
Joining  unit.  The  safety  valves  blow  off  IhrouKh  vi-rtbal 
exhaust  pipes  leading  to  the  roof,  thus  ellmlnalliiK  th<7 
danger  and  discomfort  of  steam  at  high  pressure  dIscharKinK 
Into  the  boiler  room. 

Each  battery  of  boilers  Is  provided  with  two  5-ln.  three- 
stage  centrifugal  boiler-feed  pumps  driven  by  Curtis  steam 
turbines  at  2300  r.p.m.,  and  havlnK  a  capacity  of  700  gal. 
per  min.  against  a  pressure  of  285  lb.  The  feed-water  Is 
pumped  from  the  condenser  at  a  temperature  of  about  75° 
Into  a  closed  feed-water  heater  of  4000  sq.ft.  heating  surface. 
In  which  it  is  heated  by  exhaust  steam  from  the  auxiliaries. 
A  float  valve  at  the  top  of  the  heater  regulates  the  admission 
Of    make-up    water    Into    the    condenser. 

TI'RKINES  AND  GENERATOKS 

The  2!KI  ft.  length  of  the  turbine  room  permits  a  spacing 
of  44  ft.  for  the  generator  units,  and  as  the  maximum  outside 
diameter  of  the  turbines  Is  15  ft.,  there  Is  ample  floor 
space  for  the  auxiliaries.  This  room  is  spanned  by  a  110-ton 
traveling  crane.  The  turbines  are  of  the  Curtis  vertical- 
shaft  type,  rated  at  20,000  kw.  capacity  and  running  at  750 
r.p.m.  One  of  these  great  units  is  shown  in  Fig.  4.  They  are 
six-stage,  each  wheel  having  two  rows  of  buckets  built  In 
sections  and  riveted  to  the  disk  which  forms  the  central  part 
of  the  bucket  wheel.  The  outside  diameter  of  the  sixth 
wheel  is  13  ft.  2  in.  and  the  peripheral  velocity  is  over  500 
ft.  per  sec,  or  about  fi  m.  per  min.  The  guaranteed  steam 
consumption,  with  steam  at  250  lb.  pressure  and  100°  su- 
perheat, is  14  lb.  per  kw.-hr.  at  loads  of  10,000  and  20,000  kw. 
and   13.45   lb.   at   a  load   of   15,000   kw. 

The  weight  of  the  steam  end  is  200  tons  and  of  the  gen- 
erator 230  tons,  making  a  total  of  430  tons,  of  which  100 
tons  is  in  the  revolving  elements.  This  great  weight  is 
supported  on  the  step  bearing,  the  two  halves  of  which  are 
kept  from  direct  contact  by  oil  which  is  forced  into  the 
hearing  at  a  pressure  of  SOO  lb.  per  sq.in.,  to  which  the 
pump  pressure  of  1200  lb.  is  baffled  down.  Floating  on  this 
oil  system  is  an  accumulator  weighted  to  30  tons.  Should 
the  accumulator  sink  to  a  predetermined  level,  owing  to 
failure  of  the  steam  pump,  it  would  automatically  put  Into 
operation  an  auxiliary  electrically  driven  pump. 

The  condenser,  on  which  the  turbine  rests  is  designed  to 
condense   280.000   lb.  of  steam  per  hour,   using  for  each   pound 
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Capacity  in  the  Xokthwicst  Power  Station-  of  the 
C'oji.MONWK.u.TH  Edi.^^on-  Co..  Chicago 

of  steam  condensed  75  lb.  of  cooling  water,  whose  tempera- 
ture will  be  raised  14°  F.  in  passing  through  the  condenser. 
The  condenser  contains  7600  tubes  1  in.  diameter  and  17  ft. 
long,  comprising  32,000  sq.ft.  of  cooling  surface  as  com- 
pared with  58,000  sq.ft.  of  water  heating  surface  in  the  bi  il- 
ers.  A  20x30-in.  Corliss  engine,  running  at  120  r.p.m..  drives 
the  circulating-water  and  dry-vacuum  pumps.  The  former 
is  a  36-in.  volute  of  a  capacity  of  40.000  gal,  per  min.  against 
a  head  of  20  ft.  The  condenser,  with  its  inlet  and  discharge 
pipes,  forms  a  closed  syphon,  so  that  after  the  system  is  once 
filled  with  water  the  lift  in  one  leg  is  balanced  by  the  fall 
in  the  other,  and  the  circulating  pump  has  only  to  over- 
come  the   friction  and   inertia   to   circulate   the   water. 
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The  cylinder  of  the  dry  vacuum  pump  is  28x30  in.,  mount- 
ed in  tandem  with  the  steam  cylinder  of  the  Corliss  engrine. 
and  at  the  speed  mentioned  has  a  displacement  of  2550  cu.ft. 
per  min.  Water  of  condensation  is  removed  from  the  con- 
denser by  a  5-in.  horizontal  two-stage  centrifugal  turbine- 
driven  pump  with  a  capacity  of  660   gal.   per  min. 

The  generator  mounted  above  the  turbine  is  of  the  revolv- 
ing-field type  and  generates  25-cycle.  3-phase  current  at  a 
pressure  of  4500  volts,  which  is  stepped  up  by  transformers 
to  9000  volts.  The  revolving  field  has  four  poles  and  weighs 
52  tons.  The  armature  is  star  wound  and  has  a  continuous 
rated  capacity  of  2570  amperes  per  phase.  For  the  barrel- 
shaped  armature  in  ivhich  the  field  revolves,  forced  ventila- 
tion is  created  by  a  fan  mounted  on  the  main  shaft  above 
the  generator.  The  efficiency  of  the  generator  is  very  high 
(96^),  and  yet  because  of  the  great  amount  of  energy  trans- 
formed in  the  generator,  the  heat  evolved  is  equal  to  that 
resulting  from  the  perfect  combustion  each  hour  of  270  lb. 
of  coal.  The  air  for  the  forced  ventilation  is  drawn  from 
outside   of   the   building. 

For  excitation  purposes  75  kw.  at  125  volts  is  required. 
In  the  completed  station  there  will  be  four  exciters.  Two 
of  these  will  be  of  300  kw.  capacity  each,  driven  by  a  two- 
stage  horizontal  Curtis  steam  turbine  running  at  1500  r.p.m. 
and  generating  current  at  125  volts.  The  other  two,  of  200 
kw.  capacity  each,  will  be  driven  by  3-phase,  25-cycle,  220- 
volt  motors  running  at  750  r.p.m.  In  addition,  there  will 
be  two  storage  batteries  of  70  cells  each,  with  a  capacity  of 
1000   amp.-hr. 

The  operating  gallery  is  located  in  a  bay  projecting  Into 
the  turbine  room,  and  from  here  the  operator  has  a  clear 
view  of  the  entire  turbine  room  floor. 

TRANSFORMERS  AND  OTHER  APPARATUS 

With  the  advent  of  the  high-speed  turbine  it  was  found 
possible  to  build  a  generator  whose  reactance  was  only  one- 
fourth  or  one-fifth  of  thiit  of  the  slower  speed  generators. 
This  was  thought  to  be  a  highly  desirable  improvement  and 
the  utmost  advantage  was  taken  of  the  new  design  to  keep 
the  reactance  as  low  as  possible;  but  when  such  generators 
of  large  sizes  were  built  and  connected  to  a  common  set  of 
busbars,  it  was  found  that  nearly  the  whole  energy  stored 
In  the  high-speed  revolving  masses  would  be  instantly  hurled 
Into  any  near-by  short  circuit  which  occurred,  the  energy 
output  of  the  machines  for  the  moment  being  perhaps  20 
times  the  normal.  Such  violent  surges  were  so  destructive 
to  generators,  switches,  busbars,  lines  and  connected  appa- 
ratus that  it  was  found  necessary  to  restore  to  the  circuit 
nearly  as  much  reactance  as  had  been  gladly  eliminated.  In 
the  machines  of  the  FIsk  St.  station  this  was  accomplished 
by  installing  in  each  of  the  three  armature  leads  to  the  bus- 
bar a  6%  reactance — that  is,  a  coil  of  wire  supported  on  a 
concrete  and  wood  frame,  whose  choking  effect,  together 
with  the  29?  reactance  In  the  generator,  at  full  load  of  the 
generator,  is  equal  to  S%  of  the  voltage  generated.  This 
effect,  which  la  unobjectionable  at  normal  loads.  Increases 
with  the  square  of  the  current  flowing  and,  therefore.  In 
times  of  trouble  affords  protection  which  Is  ample  and  at 
the  same  time  automatic.  In  fact,  one  of  the  Fisk  St.  12,000 
kw.  generators  was  repeatedly  short  circuited  through  a 
set  of  these  reactances  without  harm  to  generator  or  coil. 

At  the  Northwest  Station  the  additional  reactance  needed 
was  Introduced  into  the  circuit  in  the  auto-transformers, 
which  step  up  the  pressure  from  the  machine  voltage  of 
4500  to  the  system  voltage  of  9000.  These  transformers  are 
Installed  In  a  separate  building,  between  the  turbine  room 
and  the  switch  house.  Each  transformer  is  installed  in  a 
separate  fireproof  compartment  and  is  of  3333  k.v.a.  capacity. 
They  are  water-  and  oil-tooled,  and  contain  1700  gal.  of  oil. 
Water  la  circulated  through  pipes  Immersed  In  the  oil,  at  a 
rate  of  16%  gal.  per  min.  Each  tank  has  an  emergency 
drain,  by  means  of  which  it  can  be  emptied  of  oil  In  a  very 
abort  time.  The  efllciency  of  these  transformers  is  very 
high,  being  99.4';',  at  half  load  and  99.3%  at  full  load.  Thi-y 
are  13  ft.  high,  9  ft.  long  and  5  ft.  wide,  and  weigh  (with 
oil)    25   tons. 

To  the  east  of  the  transformer  house  is  the  switch  housi-. 
a  three-story  building  containing  all  the  oil  switches,  high- 
tension  busbars,  and  Instrument  transformers.  On  the  first 
floor  the  buHbars,  cables,  bells  and  generator  leads  are  In- 
atalled.  The  second  floor  contains  the  oil  switches,  the 
pots  of  which  are  built  in  a  single  row  Instead  of  a  double 
row.  This  arrangement  provides  greater  safety.  In  that  each 
oil  pot  In  B<'parated  from  the  adjoining  one  by  a  concrete 
partition.  There  are  19  switches  for  each  unit:  Nine  line 
switchea,  eight  bua  and  tie  switches,  and  two  generator 
•witches. 

FUTURE     EXTENSIONS 

The  station  was  designed  for  six  units,  two  of  which  were 


to  be  included  in  the  first  installation  and  the  remaining 
four  to  follow  soon  thereafter,  so  that  the  station  when  com- 
pleted would  contain  a  symmetrical,  uptodate  equipment  of 
the  largest  size  and  highest  efficiency.  But — alas  for  the 
best  laid  plans  of  men — between  the  dates  that  the  plana 
were  finished  and  the  station  was  put  in  service,  as  great 
strides  were  made  in  the  art  as  had  been  made  during  any 
period  of  equal  length  in  its  history.  The  Northwest  Station 
is  doing  all  that  was  expected  of  it,  but  within  a  little  more 
that  a  year  from  the  time  its  initial  installation  was  put  into 
service  its  equipment  will  be  eclipsed  by  an  installation  at 
the  Fisk  St.  station  of  larger  and  more  efficient  boilers  and 
turbines.  The  indications  are  that  the  equipment  which  will 
be  installed  at  the  Northwest  Station  in  the  future  will  be  of 
an  entirely  different  type  from  that  now  in  use,  and  we 
may  even  hope  it  will  be  as  great  an  improvement  over  the 
newer  Fisk  St.  turbines  as  those  are  expected  to  be  over  the 
present  machines  in  the  Northwest  Station. 


Annual  Meeting  of  the  Illinois  Water 
Supply  Association 

The  fifth  aiiiuial  meeting  was  held  at  the  University 
of  Illinois  C'hampaigu-Urbana,  111.)  on  Mar.  11  and 
12,  with  a  large  attendance  and  a  list  of  about  40  papers 
representing  various  matters  relating  to  the  supply,  use 
and  treatment  of  water,  the  administration  of  the  sup- 
ply, and  the  relation  of  the  water  supply  to  the  public 
health.  In  fact  there  were  so  many  papers  for  the  five 
sessions  that  in  some  cases  discussion  had  to  be  checked 
in  order  that  the  program  might  be  proceeded  with.  A 
rather  undue  proportion  of  the  papers  dealt  with  the 
chemical  rather  than  the  engineering  side  of  water  sup- 
ply problems.  The  meeting  was  characterized  by  active 
interest  in  all  the  various  subjects  pi-e.seutcd.  The  election 
of  officers  resulted  as  follows:  President,  C.  H.  Cobb 
(Kankakee)  ;  Vice- Presidents,  II.  M.  Ely  (Danville),  W. 
J.  8paulding  (Springfield),  and  PI  McDonald  (Lin- 
ct)ln)  ;  Secretary  and  Treasurer,  Dr.  Edward  Bartow,  Di- 
rector of  the  Illinois  Slate  Water  Survey,  Urbana,  111. 

WaTEH    Sl'PI'LY    AM)    WaTKU   WoRKS 

A  large  proportion  of  public  water  sujiplies  in  Illi- 
nois are  drawn  from  deep  wells,  and  a  i)aper  by  T.  E, 
Savage  (University  of  Illinois)  reviewed  the  studios  of 
the  geological  formations  which  have  been  made  by  the 
State  Geological  Survey.  The  results  of  general  inves- 
tigations are  checked  by  comparison  with  the  records  of 
well  borings,  and  the  request  was  made  that  such  record.s 
be  kept  of  all  deep  iioriiigs  and  furnished  to  the  Survey 
for  file.  A  paper  by  I).  M.  Stacks  (Moliiie,  111.)  related 
to  the  action  of  well  water  upon  galvanized  l)ipe,  as  noted 
elsewhere,  and  a  third  referred  to  the  jJoUution  of  wells 
at  Kockford  and  the  u.«!e  in  that  city  of  an  aii.xiliary  sup- 
jily  from  deep  wells  with  electrical ly-ilri veil  centrifugal 
pumps  in  the  well.  The  first  of  these  wells  has  a  six- 
stage  pump  and  125-hp.  motor,  showing  on  the  finnl  test 
an  overall  efiiciency  of  62VL>9f  at  1000  gal.  per  min. 
iigainst  301  ft.  total  head.  This  ])aper  was  by  G.  0, 
Crane,  Siiiierinteiident  of  the  Water  Dei)artiiieiit. 

A  i)ai)er  on  "Water  Waste"  by  W,  D.  Gerber  (Chicago) 
showed  the  exisfence  in  many  cases  of  serious  loss  by 
underground  leakage  from  broken  mains  and  open  joints. 
This  applies  to  small  ])lnnts  as  well  as  to  those  of  large 
cities,  and  the  only  way  of  discovering  such  loss  ia  by 
systematic  water-waste  surveys.  The  financial  loss  re- 
sulting from  such  loss,  due  to  excessive  work  of  the  ma- 
chinery and  the  heavy  draft  on  the  supjily  (with  en- 
largciiient  of  jilaiit  or  source  of  supjily  in  some  cases). 
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is  not  generally  recognized  hy  ilic  pulilic  or  ihc  iiiiihori- 
tii's.  The  (lisfussion  indicated  that  these  eonditions  iirc 
])r()l)iibly  very  general. 

A  ])aper  by  E.  V.  Orvis  (Waiikcgan)  discussed  the 
legal  aspects  of  financing  municipal  waterworks,  and  the 
a]>]iniisal  of  waterworks  properties  was  dealt  with  by 
Douglas  A.  Graham  (Chicago).  This  pajjcr  described 
four  methods  of  appraisal:  1,  the  market  value  of  the 
stocks  and  bonds;  '2,  the  value  of  the  plant  as  compared 
with  average  values  of  other  similar  plants ;  3,  the  ])ast 
cost ;  and  4,  the  cost  of  reproduction.  The  last  two  are 
the  most  accurate,  and  the  reproduction  method  was 
recommended.  A  paper  on  experience  with  algiv  in  the 
reservoir  at  Quiney,  111.,  was  presented  by  W.  R.  Gels- 
ton  (Superintendent,  Citizens  Waterworks  Co.)  ;  copper 
sulphate  is  used  regularly  for  treating  water  in  this  reser- 
voir during  cold  weather. 

Water    Filtkatiox    and    Ti!i:atmi;nt,    axd    Tyi-iioio 
Fkvku 

Besides  references  to  filters  in  .some  of  the  pa]iers 
descriptive  of  waterworks,  there  were  two  papers  on  the 
recent  filter  plants  at  Rock  Island  and  Mt.  Vernon.  III., 
while  Mr.  Monfort  (Chemist  of  the  Water  Department 
at  St.  Louis)  discussed  the  efficiency  of  coagulating  bas- 
ins. The  operation  of  filter  plants  is  perhaps  even  more 
important  than  their  design  and  construction,  and  this 
is  especially  true  of  the  smaller  plants;  for  this  reason 
the  most  important  paper  under  this  classification  was 
one  by  Mr.  Hilscher  (Assistant  Engineer,  Illinois  Water 
Survey)  on  the  condition  of  small  filter  plants  in  Illi- 
nois. This  paper  (an  abstract  of  which  we  shall  publish 
later)  shows  a  rather  general  existence  of  unsatisfactory 
conditions. 

A  typhoid  epidemic  at  Rockford  was  attributed  to  (1) 
an  air-lift  well,  (2)  a  pumping  pit  polluted  by  surface 
water,  (3)  privy  vaults  near  an  old  reservoir,  and  (i) 
sprinkler  connections  using  water  other  than  the  city 
supply.  The  well  and  pump  pit  were  abandoned,  vaults 
removed,  and  double  check  valves  put  on  the  sprinkler 
connections.  After  building  a  new  reservoir  it  was  found 
to  be  contaminated  by  ground  water  entering  the  open 
joints  of  a  conduit  from  the  wells.  This  pipe  will  have 
to  be  relaid,  using  bolted  flange  joints  and  expansion 
joints.  The  new  reservoir  is  of  reforced  concrete;  to 
prevent  seepage,  the  concrete  was  made  dense  by  using 
a  very  rich  mixture,  and  it  was  lined  on  the  inside  with 
a  waterproofing  compound. 

A  pajier  on  the  use  of  hypochlorite  in  England,  by 
A.  C.  Jarvis  (Honor  Oak  Park,  London)  showed  that 
special  attention  is  given  to  the  removal  of  taste  from 
the  treated  water.  A  paper  on  "Hypochlorite  Disinfec- 
tion and  Typhoid  Fever,"  by  C.  A.  Jennings  (Chicago) 
showed  the  extensive  use  and  great  efficiency  of  this 
system  of  water  treatment.  At  Erie,  Penn.,  the  reduction 
in  fever  cases  and  deaths  due  to  the  hypochlorite  treat- 
ment has  been  regular  and  consistent.  In  1912  there 
were  125  cases  and  8.6  deaths  per  100,000,  a  record  which 
approaches  that  of  European  cities.  At  Cleveland,  in 
1912,  there  were  258  cases  and  37  deaths,  giving  a  ty- 
phoid-fever rate  of  5.9,  which  is  the  lowest  of  any  of 
the  large  American  cities. 

Two  papers  dealth  with  tlie  treatment  of  Lake  Mich- 
iiran  waiter  by  this  process,  and  a  paper  by  Arthur  Led- 
erer  and  Frank  Baclnnan  (Sanitary  District  of  Chicago) 


discussed  the  elimination  of  taste  in  water  thuH  treated. 
Their  tests  indicated  sodium  sulphate  and  sodium  tliio- 
sulphate  as  satisfactory  chemicals  for  removing  the  taste. 
About  1.2  lb.  .sodium  sulphite  is  required  per  pound  of 
chlorinated  lime,  and  would  add  125%  to  the  cost  of 
lime,  (hie  objection  to  the  sul[)hite  is  tiiat  it  deteriorates 
readily,  forming  sulphates  which  have  no  taste-remov- 
ing property,  and  this  is  esjiecially  the  case  with  weak 
.solutions.  The  sodium  thiosulphate  has  great  advantages 
over  the  sulphite  and  is  used  very  extensively.  It  is  re- 
quired in  proportions  of  0.28  lb.  jht  pound  of  chlorinated 
lime  (or  about  33%  of  the  weight  of  the  lime)  ;  its  com- 
mercial price  is  about  1.85c.  per  lb.  in  100-lb.  lots.  As 
compared  with  the  sulphite,  it  is  cheai)er,  it  is  more 
stable,  it  requires  a  smaller  amount,  and  it  adds  but  40% 
to  the  cost  of  the  lime  treatment. 

The  sterilization  of  water  by  ultra-violet  light  was  the 
.•subject  (if  a  paper  by  J.  R.  Davies  (Xorthwestern  Uni- 
versity). He  reviewed  the  developments  following  the 
discovery  that  the  ultra-violet  ray  of  light  possesses  bac- 
tericidal action  to  a  high  degree,  and  described  experi- 
ments as  to  the  relative  value  of  carbon  and  iron  ores. 
Turbid  waters  are  difficult  to  sterilize  in  this  way,  owing 
to  the  low  degree  of  penetration  of  the  light.  Nothing 
was  said  in  the  paper  as  to  the  practical  application  of 
the  process. 

The  use  of  permutit  for  softening  water  was  dealt  with 
in  a  paper  by  J.  F.  Garrett  (University  of  Illinois).  The 
material  is  an  artificial  zoolite  produced  and  patented 
by  Dr.  Gans,  in  Germany ;  it  is  comparatively  new  and  its 
commercial  possibilities  have  been  investigated  only  to 
a  limited  extent.  It  may  be  used  either  as  sodium-per- 
niutit  for  the  removal  of  calcium  and  magnesium,  or  as 
manganese-permutit  for  the  removal  of  iron,  manganese 
and  organic  matter.  The  former  is  of  the  greater  im- 
portance commercially,  reducing  the  hardness  of  almost 
any  water  to  zero  at  very  low  cost,  so  that  it  has  great 
advantages  fcr  treating  water  for  boilers,  dyeing,  bleach- 
ing and  laundry  work.  For  the  last  purpose  it  has  special 
advantages  over  the  lime  and  soda  process,  since  this 
cannot  soften  the  water  to  less  than  31/^  grains  per  gal., 
while  the  permutit  can  reduce  it  to  zero ;  the  cost  is  about 
the  same  in  either  case.  The  high  efficiency  and  low  cost 
are  expected  to  result  in  an  extensive  industrial  appli- 
cation of  the  process. 

Miscellaneous    Srn,jE('Ts 

Two  papers  dealt  with  the  suliject  of  laboratories.  Dr. 
Park  (Health  Commissioner  of  Rockford)  outlined  the 
advantages  of  a  municipal  laboratory  in  conserving  pub- 
lic health,  and  a  paper  by  Dr.  Lewis  (City  Chemist  of 
Evanston)  described  some  experiences  of  a  health  de- 
partment laboratory.  Dr.  Gehrmann  (Chicago)  de- 
scribed a  method  of  rapid  preliminary  testing  of  water 
for  sewage  contamination,  and  Dr.  Jordan  (Chicago), 
dealt  with  methods  of  bacterial  examination  of  water. 
Prof.  Forbes  (University  of  Illinois)  discussed  the  bio- 
logical and  chemical  conditions  on  the  upper  Illinois 
River  before  and  after  the  opening  of  the  Chicago  drain- 
age canal,  which  discharges  into  this  river.  Of  a  dif- 
ferent character  was  a  paper  on  hydrotherapy,  or  the  use 
of  water  (liquid,  solid  or  vapor)  in  the  treatment  of 
disease,  by  Dr.  Xorbury  (Illinois  State  Board  of  Ad- 
ministration). The  relation  between  vital  statistics  and 
waterworks  was  discussed  by  Mr.  Hansen   (Engineer  of 
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the  State  Water  Survey),  and  at  hi?  instance  a  reso- 
lution was  adopted  endorsing  a  bill  which  is  to  be  pre- 
sented to  the  legislature,  providing  for  vital  statistics 
that  will  be  recognized  bj-  the  American  Public  Healtli 
Association  and  the  U.  S.  Census  Bureau.  At  the  pres- 
ent time,  the  statistics  in  Illinois  are  so  incomplete  that 
they  are  not  accepted  and  tlie  state  is  "outlawed"  in  this 
respect. 

In  a  paper  on  "Water  Required  by  Railways,"  C.  R. 
Ivnowles  (Illinois  Central  B.R.)  estimated  that  in  Illi- 
nois 4,236,838,000  gal.  of  water  are  used  annually  by  lo- 
comotives; 1,751,790,000  gal.  of  this  are  purchased  from 
waterworks  plants,  and  138,645,000  gal.  are  treated  by 
purifying  plants  ownied  by  the  railways  Adding  the 
water  for  washing  and  filling  boilers,  for  power  plants 
and  sanitary  purposes,  the  total  annual  consumption  is 
5,736.838,000  gal.,  of  which  43%  is  purchased  from  city 
plants.  Mr.  Knowles  thought  this  proportion  would  be 
greater  if  lower  rates  were  made,  but  in  many  cases  they 
are  so  high  that  the  railway  finds  it  cheaper  to  build  its 
own  plant. 

A  paper  by  S.  G.  Pollard  (Cincinnati)  dealt  with  the 
]>roper  methods  of  operating  a  i)uiiiping  plant  to  insure  a 
liigh  degree  of  efficiency.  Mr.  Amsbary  (Superintendent, 
Champaign  &  Urbana  Water  Co.)  discussed  the  use  of 
the  flushometer  type  of  water  closet,  and  this  led  to  a 
general  discu.ssion  as  to  the  proper  size  for  the  jiipe 
connections.  Mr.  Stacks  (Moline)  described  the  effect 
of  artesian  water  in  removing  the  zinc  coating  from  gal- 
vanized pipe,  causing  zinc  poisoning  among  persons  using 
the  water.  Mr.  Fleming  (University  of  Illinois)  de- 
scribed some  experiments  with  fire  streams  from  small 
hose  and  nozzles. 

We  give  below  notes  from  a  few  of  the  papers  noted 
in  the  above  report  of  the  meeting. 

EFFECT  OF   ARTESl.VN   WATER  UPON  GALVAN- 
IZED   PIPE* 

To  supply  drinking  water  throughout  a  manufarturine 
plant,  a  well  was  sunk  1467  ft.  to  the  St.  Peter  sandstone, 
and  tests  showed  the  water  to  be  of  excellent  quality  and 
with  a  mineral  analysis  of  ordinary  character,  although  the 
water  as  it  issues  from  the  pump  has  a  strong:  odor  of  hy- 
droKen  sulphide.  The  distribution  system,  completed  in  Octo- 
ber. 1911.  includes  about  20.000  ft.  of  galvanized  steel  pipe 
and  300  fountains  of  the  valve  type.  Owing  to  the  large 
number  of  fountains,  it  was  necessary  to  keep  their  valves 
closed  when  not  in  use.  especially  after  working  hours. 
About  30  days  after  the  water  system  had  been  in  operation 
there  were  complaints  about  the  water,  and  many  of  the  em- 
ployees suffered  cramps,  fainting  spells  and  nausea  soon 
after  drinking  the  water.  Inspection  showed  that  the  water 
appeared  cloudy  and  contained  a  white  sediment,  which  analy- 
sis proved  lo  be  zinc;  this  was  not  found  in  the  water  as  It 
came  from  the  pump.  Tests  of  the  pipe  proved  the  action  of 
the  water  upon  the  metal,  and  microscopical  examination  dis- 
closed pitting  as  well  as  large  patches  where  the  zinc  coating 
had  been  removed  entirely.  The  water  was  found  to  contain 
as  high  as  l.SO  grains  of  zinc  per  gal.,  with  an  average  of 
0.5  grains.  When  the  trouble  was  at  Its  height  an  average  of 
40  to  50  men  were  ill  daily,  and  many  were  confined  to  their 
homes   for   several    days. 

As  conditions  grew  worse  during  the  fiO  days  occupied  by 
the  Investigation,  experiments  were  made"  as  to  the  possi- 
bility of  removing  the  zinc  without  Injuring  the  pipe  seri- 
ously. It  was  found  that  a  5%  solution  of  sulphuric  acid 
would  remove  the  greater  part  of  the  zinc  In  three  hours, 
when  the  action  ceased.  The  engineering  department  esti- 
mated that  about  700  gal.  would  be  required  to  (111  the  pipe 
system,  and  a  pump  was  installed  lo  handle  the  acid  solution. 
On  a  Saturday  night  the  system  was  drained,  and  air  blown 
through  It.  On  .Sunday  morning  the  valves  at  the  fountains 
were   all    shut   and    the    pipes    were    fliled    with    the   solution    In 

•l!y  U.  H.  .Stacks.  Chief  Chemist  for  Ueere  &  Co..  Mo- 
line. III. 


about  35  min.,  each  valve  being  opened  until  air  and  gas  were 
driven  off  and  the  fountain  showed  a  full  flow.  The  pres- 
sure required  was  from  70  lb.  at  the  beginning  to  125  lb. 
at  the  end.  After  three  hours  the  acid  was  drained  off.  The 
pipe  system  was  then  connected  to  the  feed-water  pipe  of 
the  boilers,  and  hot  water  containing  boiler  compound  was 
pumped  through  for  several  hours,  after  which  it  was  con- 
nected to  the  well  pump  and  well  water  forced  through  the 
pipes  until  they  were  thorouglily  washed.  The  work  was 
completed  in  time  to  have  the  water  supply  in  use  Monday 
morning.  This  treatment  was  repeated  in  30  days,  after 
which  the  water  contained  but  a  slight  trace  of  zinc. 

A  medical  inquiry  showed  very  little  information  as  to 
zinc  sulphide.  It  appeared  that  the  smallest  dose  of  zinc- 
sulphate  fatal  to  adults  is  15.5  grams:  the  dose  as  an  emetic, 
1  gram:  the  regular  dose  0.016  to  0.032  gram,  or  0.25  lo  0.5 
grain  per  gal.  With  the  average  condition  of  the  water  it 
would  be  necessary  to  drink  one  to  two  gallons  of  water  to 
get  a  full  medicinal  dose,  but  as  the  opening  of  the  valve 
would  raise  a  large  amount  of  zinc-sulphide  that  had  col- 
lected in  the  pipe,  this  would  be  swallowed  so  that  much  less 
than  a  gallon  of  water  would  cause  serious  results.  The 
entire  pipe  system  will  have  to  be  renewed  in  a  short  time, 
involving  considerable  expense  and   inconvenience. 

A\'.\TER  SUPPLY  AND  POLLUTION  .\T  ROCKFORD,  ILL.' 

This  city  has  a  municipally  owned  (and  in  the  past  politi- 
cally operated)  water  department.  In  Jlarch.  1912.  there  ex- 
isted a  disastrous  epidemic  of  typhoid  fever,  which  the  ex- 
perts employed  credited  to  the  city  water  supply.  The  plant 
consisted  of  a  number  of  deep  wells  (connected  with  the 
shaft  and  tunnel  system)  from  which  the  water  was  raised 
b.v  low-lift  centrifugal  pumps  and  delivered  into  the  pumping 
pit.  From  this  pit  the  high-pressure  engines  look  the  water 
and  delivered  it  direct  to  the  service  mains,  but  b.v  means  of 
a  by-pass  some  of  the  water  was  delivered  to  a  concrete 
reservoir  of  1.200,000  gal.  capacity.  One  of  the  wells  was  also 
operated  with  an  air-lift,  and  two  other  wells  with  motor- 
driven  impeller  pumps. 

Dr.  Jordan  placed  the  blame  for  this  epidemic:  1.  upon 
the  well  operated  by  the  air-lift:  2,  upon  the  pumping  pit, 
through  the  walls  of  which  leaked  a  quantity  of  polluted  sur- 
face water:  3.  the  old  reservoir,  which  was  closel.v  surrounded 
b.v  privy  vaults.  Mr.  Hansen,  of  the  State  Water  Survey, 
pointed  out  the  possibility  of  contamination  through  flre- 
protection  sprinkler  connections,  where  water  was  used 
foreign  to  the  city  supply.  Substantiating  his  theory  was  the 
fact  that  the  majority  of  the  cases  of  Intestinal  grip  usually 
followed  by  typhoid  fever  originated  and  were  located  in 
certain  sections  of  the  city  where  it  was  possible  for  the 
water  to  be  affected  through  sprinkler  connections.  Tests  of 
all  sprinkler  connections  proved  the  necessity  of  protection. 
This  was  accomplished  by  the  installation  of  special  double 
check  valves  wherever  other  than  city  supply  was  in  use, 
and  these  sprinkler  connections  were  further  guarded  by  reg- 
ular monthly   inspections. 

The  evils  at  the  pumping  station  were  corrected  by  the 
abandonment  of  the  air-lift  well  and  the  pumping  pit.  re- 
moval of  the  privy  vaults,  and  construction  of  a  new  reser- 
voir. After  the  completion  of  this  reservoir  it  was  discovered 
that  contaminated  water  was  entering  It  from  a  conduit 
line  leading  from  two  of  the  wells.  11  was  found  that  every 
joint  of  this  line  was  leaking  and  whenever  the  water  In  the 
new  reservoir  was  drained  off.  this  conduit  line  offered  a 
ready  path  for  the  polluted  ground  water.  This  line  was 
cut  off  from  the  system  and  has  umlergone  a  complete  over- 
hauling, but  will  have  to  be  relaid.  with  flanged  and  bolted 
joints  and  expansion  joints  at  intervals.  The  condition  of 
the  joints  in  this  conduit  line  was  the  result  of  expansion  ami 
contraction,   as   these   wells   were   only    pumped    intermittently 

Hypochlorite  of  lime  was  used  until  July,  whi'n  careful 
tests  provi  d  it  was  no  longer  necessary.  The  last  cases  of 
typhoid  fever  traceable  to  the  city  water  supply  were  re- 
ported tarly  in  Afay. 

The  new  reservoir  is  of  reinforced  concrete,  circular  In 
shape,  roofed  with  a  concrete  dome,  and  the  walls  above  the 
ground  are  covered  with  brick  veneer.  The  floor,  side-walls 
and  roof,  each  in  turn,  were  made  In  one  pouring  of  con- 
crete. To  make  the  concrete  Impervious  to  seepage,  n  vcr> 
rich  mixture  was  used  and  the  reservoir  was  lined  insldr 
with  a  water-proodng  compound.  This  reservoir  cost  $19.- 
663. 

DEEP-WELL  PUMP — Well  No.  7  Is  the  restilt  of  a  recom- 
mendatlim  offered  by  a  special  commission  apiioliiled  by  the 
city  in  1910  to  make  report  on  an  Increased  water  supply.  ThIi 
Is  an  experiment  with  what  Is  known  as  the  unit  well  system, 

•By  a.  a.  Crane,  Superintendent  of  Water  Uiparlment 
Rockf^ord.   III. 
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the  objtct  bciiiK  to  locate  several  of  these  wells  in  the  dif- 
ferent out'yInK  portions  of  the  city.  The  new  well  will  be 
electrically  operated.  Originally  it  was  spedtled  to  be  1500 
ft.  deep,  the  tirst  200  ft.  to  be  16  In.  casing  and  balance  12 
In.  casing,  but  the  diameter  of  the  larger  casing  was  in- 
creased to  IS  in.  to  permit  the  Installation  of  a  multi-stage 
turbine-type  deep-well  pump.  The  purchase  of  the  equip- 
ment for  this  well  was  not  based  upon  specifications,  but 
the  bidders  were  instructed  that  the  contract  would  be 
awarded  to  the  company  agreeing  to  furnish  equipment  of 
the  highest  operating  efficiency  at  the  lowest  maintenance 
cost,  for  a  given  period  of  time;  cost  and  d*'livery  were  sec- 
ondary   consideraticins. 

WATER    FII,TR.\Tll)N    ri,.\NT    ,\T    MT.    VERNON.    1LL.» 

Although  no  sewers  empty  into  the  creek  from  which  the 
supply  is  taken  or  the  three  reservoirs,  the  water  is  con- 
taminated and  has  always  been  unsafe  for  domestic  pur- 
poses. There  has  never  been  an,\'  t.vphoid  epidemic,  and  95'; 
of  the  typhoid  cases  can  be  traced  to  cisterns  or  out-of-town 
sources.  There  is  a  great  accumulation  of  silt,  and  although 
the  mains  were  cleaned  last  year,  the  pressure  is  already  de- 
creasing due  to  the  fresh  accumulations.  The  company  de- 
cided to  put  in  a  filter  plant  in  order  to  improve  the  supply. 
to  increase  the  number  of  consumers  and  to  reduce  the  ex- 
pense of  cleaning  mains  and  renewing  services.  The  plant 
is  of   1.500.000-gal.    capacity,    with    Pittsburgh    filters. 

The  concrete  of  the  walls  and  floors  is  watertight,  being 
made  very  dense  with  a  very  wet  mixture  of  1  cement.  1 
sand  and  4  coarse  chatts  (from  lead  mines).  The  mixing 
chamber  is  !lxl7  ft.,  and  12  ft.  deep:  it  has  five  sets  of  baffles, 
after  passing  which  the  water  flows  through  a  16-in.  tile  in 
the  sedimentation  basin:  this  is  87x35  ft.  and  12  ft.  deep,  and 
is  divided  by  a  baffle  well,  so  that  the  water  travels  twice  the 
length  of  the  basin  before  passing  over  the  skimming  wall  to 
the  skimming  trough.  The  three  filters  are  11x16  ft..  9  ft. 
deep,  with  cast-iron  manifolds  having  %-in.  strainers  6  in. 
apart.  They  contain  6  in.  of  coarse  1-in.  gravel.  6  in.  of 
ft -in.  gravel  and  32  in.  of  sand  of  0.36  to  0.56  mm.,  with  a 
uniformity  coefficient  of  1.70.  The  filtered  water  passes  out 
through  balanced  valves  guaranteed  to  control  the  flow  with- 
in  S'/r    of   any    desired    rate    of   filtration. 

The  "Water  flows  to  a  clear  well  of  75.000  gal.  capacity, 
having .  a  connection  with  the  new  150.000-gal.  water-tower, 
giving  a  fairly  good  reserve  in  case  of  fire.  The  water  from 
this  tower  (with  pressure  reduced  to  10  lb.)  will  be  used  for 
washing  the  filters,  and  no  air  will  be  employed  unless  it  is 
found  necessary:  as  this  use  of  water  alone  i-equires  a  greater 
quantity,!  the  size  of  the  wash  pipe  had  to  be  increased  from 
6  in.  to  ;S  in.  The  pipe  gallery  contains  three  motor-driven 
centrifugal  pumps:  one  of  these  is  for  fire  service,  but  the 
others  can  be  cut  in  to  help  in  case  of  a  large  fire.  The  alum 
can  be  fed  at  the  mixing  chamber,  the  outlet  end  of  the  sedi- 
mentation trunk,  or  the  skimming  trough,  according  to  the 
condition  of  the  water.  Lime  (when  necessary)  will  be  fed 
into  the  mixing  chamber,  and  hypochlorite  into  the  flume 
before  entering  the  fllters.  The  plant  will  not  be  in  operation 
till    after    the    middle    of    March. 

FILTER  PLANT  AT  ROCK  ISLAND.  ILL.t 

The  rapid  sand-filter  plant  at  Rock  Island.  111.,  was  put 
into  continuous  operation  March  28.  1911.  It  has  a  capacity 
of  6,000,000  gal.  per  20  hours  with  two  settling  basins  which 
have  a  coagulation  period  of  from  four  to  twelve  hours  when 
the  plant  is  operated  at  full  capacity.  This  plant  is  built 
within  one  of  the  old  1.000.000-gal.  slow  sand-filters  of  which 
there  were  three,  and  gives  a  good  ocular  demonstration  as  to 
the  amount  of  space  that  is  required  tor  the  two  types  of 
filters. 

The  coagulant  is  applied  to  the  raw  water  at  the  inlet  of 
the  basins,  and  after  passing  through  the  basin  the  treated 
water  is  conducted  to  the  filters  by  a  30-in.  conduit  into 
which  the  bleach  is  applied  about  25  ft.  from  the  filters. 
There  are  six  filter  units,  each  24x17  ft.,  with  a  filtering 
area  of  365  sq.ft.,  equipped  with  separate  manifolds  so  that 
the  air  and  water  may  be  applied  at  the  same  time  during 
the  washing  period  if  desired.  Each  filter  has  three  concrete 
wash  troughs  giving  a  maximum  lateral  flow  of  the  soiled 
wash  water  of  2  ft.  from  any  part  of  the  filter  to  the  weir  of 
the  troughs.  The  water  collecting  system  and  the  underdrain 
piping  of  the  filters  (except  the  strainers)  are  entirely  of 
cast  iron  embedded  in  concrete,  with  brass  strainers  set  at 
6-in.  centers.  Each  filter  is  equipped  with  recording  loss-of- 
head    gases,    outlet    rate    controllers    and    hydraulically    oper- 

•By  S.  B.  Severson,  Manager  of  the  Citizens  Gas,  Electric 
&   Heating   Co.,    Mt.    Vernon.    111. 

tBy  R.  W.  Sharp,  Superintendent  of  the  Water  Depart- 
ment.   Rock   Island,    111. 


ated  valves,  while  all  pumps  and  other  machinery  are  oper- 
ated   by   electricity. 

According  to  th<'  specifications  the  plant  wa«  required  to 
produce  a  filtrate  having  h  ss  than  100  bacteria  per  c.c.  ex- 
cept that  when  the  raw  water  contained  over  3000  bacteria 
per  c.c.  th<-  production  should  be  at  least  97%  and  the  wash 
water  was  not  to  exceed  5'/,  of  the  amount  of  water  filtered. 
In  the  test,  the  average  bacterial  count  for  the  raw  water 
was  1875  per  c.c.  (max.  3150.  mln.  1075).  The  average  for 
the  settled  water  as  It  passed  to  the  filters  was  110  per 
c.c.  (max.  450.  mln.  32).  The  average  for  (he  filtered  water 
was  27  per  c.c.  (max  SO.  mln.  6).  This  shows  that  the  aver- 
age removal  between  the  total  raw  and  filtered  water  was 
asr;.  About  S  lb.  of  bleach  per  million  gallons  of  water  was 
used  from  May  31  to  June  20:  thi-  balance  of  the  test  was 
conducted  with  sulphate  of  alumina  alone,  an  average  of  S.6 
grains  per  gal.  was  used  (max.  5,  mln.  1.5).  The  average 
color  was  reduced  from  75  to  20  parts  per  million,  and  the 
average  alkalinity  from  96  to  67  parts  per  million,  while  the 
removal    of    the    turbidity    was    complete. 

In  the  raw  water,  gas  formers  were  found  In  all  but  three 
of  the  samples.  In  the  filtered  water,  all  but  one  of  the 
samples  were  negative  while  the  bleach  was  being  used,  but 
out  of  20  samples  that  were  taken  after  the  bleach  was  dis- 
continued. 9  showed  gas  formers.  The  average  amount  of 
wash  water  used  during  the  test  was  2.4',;  of  the  amount 
filtered  (max.  4<r<.  min.  O.S":;)-  During  1911.  the  average 
colony  count  in  the  raw  water  was  644S  per  c.c,  with  84% 
of  the  samples  showing  gas  formers.  For  the  filtrate,  the 
average  count  was  168  per  c.c.  with  9%  of  the  samples 
showing  gas  formers,  and  the  color  was  reduced  from  an 
average  of  62  to  24  parts  per  million.  During  1912  the 
average  colony  count  in  the  raw  water  was  7660  per  c.c. 
with  82 rt  of  the  samples  showing  gas  formers.  For  the  fil- 
trate, it  was  67.  with  10',;  of  the  samples  showing  gas  form- 
ers, and  the  color  was  reduced  from  an  average  of  75  to  15 
parts  per  million.  During  this  time  alum  and  bleach  was  not 
used  in  parallel  at  all  times,  but  was  alternated  from  time  to 
time  to  check  up  the  different  modes  of  operating  the  plant 
with   the   various   changes  in   the    raw   water. 

About  a  month  after  the  test  on  the  plant  considerable 
difliculty  was  experienced  with  the  coagulant  feed  pipes, 
which  are  about  350  ft.  in  length.  The  first  installation 
was  with  lead-lined  iron  pipe,  which  proved  unsatis- 
factory, "and  was  replaced  with  fiber  pipe  and  rubber 
hose   on  July   S.    1912:    this   has   given   much    better   results 


Cost  and   Maintenance  of  Stone 
Ballast 

All  investigation  inado  liy  the  Pennsylvania  I\.H.  as 
to  the  eost  of  laying-  and  niaiiitaining  .-^tone  ballast,  using 
stone  of  ditrerent  sizes,  i.<  reiorded  in  the  report  of  tlie 
Committee  on  Ballast,  presented  at  the  annual  meeting 
of  the  American  Railway  Kngineeriiig  Assoeiatioii.  at 
Chicago,  Mar.  18--^1.  The  exjierimental  stretch  of 
double  track  was  three  miles  in  length,  one  mile  being 
!ai<l  with  •;4-in.  stone,  one  with  ll/o-in.  stone  and  the 
third  with  -^i/o-iii-  stone.  The  investigatiim  covered  the 
period  of  51  months  between  Augu.st,  1,S9!),  and  October. 
]ll(i;j  (inclusive),  and  indicated  a  lower  cost  in  all  re- 
s])ects  for  the  larger  sizes. 

The  main  features  of  the  results  are  shown  in  the 
accompanying  table : 

TABLE    (IF   RELATIVE   COST  OF  STONE   BALL.\.^T   c  IF    DIF- 
FERENT   SIZES 

Size  of  stone J  i„. 

Double-track  ballast,  feet .=)2S0 

Double-track  ballast,  miles.  1  o 

Stone  ballast,  ears 22S 

Stone  balla-st,  tons 6200  .i 

Cars  stone  per  mile  double  track .      -  22S 

Tons  stone  per  mile  double  track 620O 

Lin  ft   double-track  to  1  car 23  1 

Lin. ft.  double-track  to  1  ton 0.85 

-\ve.  depth  ballast  under  ties 7 .  25  in. 

Total  5rst  cost  of  ballast,  freiRht.  un- 
loading, putting  in  tracks,  lining  and 

surfacing,  etc.       .    .  $791160         $5633  .il         $.526,3  92 

1    50  1   08  0  997 

7911   60  3708   10  .5263  92 

6O-70C  60-68c  .5S-69C 


liin. 

2i  in 

5211 

5280 

0.987 

1  0 

171 

198 

4651.8 

4947  9 

173 

198 

4713 

494S 

30  .5 

20  7 

1  12 

I  07 

fi  75 


.  cost  per  ft.  double  track. . 
Ave.  cost  per  mile  double  track 

Cost  ballast  per  ton  at  quarry 

Ave.  cost  of  maintenance  for  period  of 
51  months,  per  mile 


$94  66 


$84  94 


S82.13 
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A  New  Railway  Freight  Terminal  at  St.  Louis 


SYNOPSIS — The  reconstruction  and  remodeling  of  city 
freight  terminals  is  a  class  of  work  which  most  railways 
have  in  hand  more  or  less  frequently,  in  order  to  adapt 
their  facilities  to  the  growth  of  business  and  the  require- 
ments for  efficiency  and  economy  of  the  freight  service. 
The  following  article  describes  a  recent  piece  of  work  of 
this  kind  at  St.  Louis,  Mo.  One  feature  of  this  terminal 
is  the  construction  of  a  five-story  freight  house;  only  the 
first  floor  is  needed  for  ordinary  freight  business,  and 
the  upper  floors  are  for  warehouse  or  storage  purposes. 
This  is  an  economical  utilization  of  high-priced  land,  as 
it  provides  revenue-producing  facilities  on  an  area  where 
only  a  one-story  structure  would  be  needed  for  the  rail- 
way use  of  the  terminal.  The  freight  house  is  designed 
for  the  handling  of  freight  by  trucks  in  the  usual  way, 
the  railway  officials  considering  that  as  yet  no  mechanical 
system  of  freight  handling  offers  greater  economy  or  ad- 
vantages in  ordinary  freight-house  work.  With  this  view, 
the  building  is  designed  to  secure  a  high  degree  of  effi- 
ciency with  the  trucking  system. 

A  large  new  freight  terminal,  including  a  freight  yard 
and  combined  freight  hfni.se  and  warehouse,  has  been 
built  at   St.   Loui.<.  ^lo..  l>v  the  St.  Louis  Southwestern 


Sprinkler  Co.  E.  W.  Samen  was  superintendent  for 
the  contractors,  and  Winters  Haydock  was  resident  engi- 
neer for  the  railway  company.  For  information  we  are 
indebted  to  Mr.  Purdon  and  Mr.  Haydock.  The  terminal 
was  opened  for  business  on  Jan.  1,  1913. 

Layout  for  Terminal 

The  new  terminal  occupies  three  city  blocks  and  lies 
between  1st  and  Lewis  Sts.,  and  Florida  and  Dickson 
Sts.,  as  shown  in  Fig.  1.  It  is  about  874  ft.  long  and 
;.'74  ft.  wide.  The  main  line  tracks  of  the  Terminal 
Railway  Association,  leading  from  the  Merchants  Bridge, 
are  on  1st  St.  (west  of  the  property),  and  the  tracks  of 
the  St.  Louis  Transfer  Ry.,  which  is  a  part  of  the  Ter- 
minal Railway,  are  on  Lewis  St.  to  the  east.  Lewi.?  St. 
is  about  20  ft.  lower  than  1st  St.,  and  Florida  and  Dick- 
son St.  at  the  north  and  south  ends  of  the  property  re- 
spectively, slope  down  from  1st  St.  to  Lewis  St.  on  a 
grade  of  7%.  For  the  fullest  utilization  of  the  prop- 
erty, which  has  been  bought  at  great  expense,  it  was 
necessary  in  designing  the  yards  to  plan  for  a  connec- 
lion  with  the  tracks  both  on  1st  St.  and  Lewis  St.  This 
involved  a  serious  difficulty  on  account  of  the  difforertio 
in  elevation  of  these  tracks  and  the  steep  slope  of  the 
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Fki.  1.    Pla\  of  New  Freioht  Terminai,  at  thic  St.  Loi'is  SonnwEsTERX  Rv.  at  St.  IvOiis.  Mo. 


Ry.,  and  this  takes  tlie  i)lace  of  old  facilities  which  were 
quite  inadequate  for  handling  the  increasing  volume  of 
freight  under  the  growth  of  the  company's  business.  The 
new  terminal  has  been  made  of  ample  capacity  for  a  fur- 
ther increase  in  business,  and  special  care  has  been  taken 
to  make  it  efficient  and  economical  in  operation.  Ai)out 
90%  of  its  traffic  is  outbound.  The  cost  of  the  building 
was  about  .$.'J00,000,  while  that  of  the  entire  terminal, 
including  land,  was  about  $2,000,00(1.  This  new  ter- 
minal was  designed  and  built  under  the  direction  of 
('.  D.  I'urdon,  Chief  Engineer  of  the  St.  L.  S.-W.  Ry. 
System;  O.  I).  Schmidt.  Chief  Draftsman  in  the  Firidge 
and  Huilding  I)(;p«rtnient,  was  arcliitect  for  the  build- 
ing. The  general  contractors  were  Thompson  &  Scott, 
and  the  steel  frame  was  fabricated  and  erected  by 
Christopher  &  Simpson.  The  plumbing  and  heating 
system  was  installed  by  the  Wm.  Hurke  Plumbing  Co., 
and    the    sprinkler    system    by    the    (Jlobe    Automatic 


|>roj)erty.  The  (inal  arrangement  was  ado|)ted  as  pro- 
viding a  ma.ximum  of  convenience  of  operation  with  a 
minimum  waste  of  space,  and  requiring  no  steep  grades. 
This  is  shown  by  the  typical  ])lan  and  section  in  Figs. 
1  and  2. 

The  principal  features  of  the  terminal  are  as  follows: 
a  five-story  freight  hou.se,  751.\;50  ft.;  a  yard  of  ten  tracks 
to  .serve  the  freight  house  and  for  the  storage  of  oars ; 
a  covered  transfer  jilatfonii  500  ft.  long;  and  a  team- 
track  yard  of  five  tracks.  The  spacing  of  track  centers 
is  Viy.t  ft.  in  general;  25  ft.  at  the  freight  |)latform  and 
3H  ft.  at  the  team  driveways.  The  difficulty  of  getting 
tracks  into  all  four  corners  of  a  comi)arative  small  rect- 
angular area  was  overcome  by  running  two  ladder  tracks 
diagonally  through  the  property;  from  one  of  these  the 
house  and  storage  tracks  lead  toward  the  south,  and  from 
the  other  the  team  tracks  lead  toward  the  north.  Hetween 
these  two  tracks  is  a  diagoiuil  driveway  between  Florida 
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iiiid  Dickson  Sts.,  forming  a  connection  with  the  ends 
of  the  driveways  between  the  team  tracks.  In  the  team- 
triu'k  yard,  the  elevations  of  the  tracks  and  driveways 
conform  in  general  to  the  7%  slope,  the  various  levels 
being  divided  by  small  retaining  walls.  The  typical 
section  of  these  walls  has  a  toj)  width  of  27  in.  (includ- 
ing a  3-in.  projection  for  the  13-in.  coping)  ;  the  batter 


li 


on  each  side  of  the  building  for  a  Keries  of  doorways  11 
ft.  wide  and  9  ft.  high,  separated  by  30-in.  piers.  The 
windows  of  the  warehouse  floors  are  11. \3  ft.  On  each 
hide  is  a  steel-framed  concrete  canopy,  12  ft.  wide.  At 
short  intervals  along  the  middle  of  the  building  tlnTc  are. 
])latl'orm  scales,  set  in  the  floor. 

The  building  is  five  stories  high,  and  has  no  basement 


>  story 
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is  1  in.  per  ft.  on  the  face  and  oi/o  in.  ])cr  ft.  on  the  back. 
The  driveways  of  the  team  yard  are  paved  with  granite 
blocks  and  have  concrete  curbs.  This  yard  has  a  wagon 
scale  and  a  crane  of  25-ton  capacity  mounted  in  the 
middle  of  a  concrete  platform.  The  track  capacity  of 
the  terminal  is  given  in  the  accompanying  table: 

CAR  CAPACITY  OF  FREIGHT  TERMINAL;  ST.  LOUIS   SOUTHWEST- 
ERN RY 


Traclt 


ft. 


Tracli 

ft. 

13.  Team 240 

14.  Team 240 

15.  Team 440 

15.  Team 510 

17.  Team 760 

Total 

Grand  total 


1.  Siding 935 

2.  Team 930 

3.  House 835 

4.  House 905 

5.  House 640 

6.  Storage 510 

7.  Storage 460 

8.  Storage 400 

9.  Storage 380 

10.  Storage 295 

11.  Storage 230 

12.  Storage 230 

Total 


Freight  House  and  Warehouse 

The  design  of  the  freight  house  was  adopted  in  the 
belief  that  though  various  systems  of  handling  freight 
have  been  tried,  such  as  telferage  systems,  hoists,  motor 
trucks,  etc.,  nothing  can  surpass  for  economy  the  simple 
plan  of  trucking  freight  to  or  from  the  cars  through  a 
narrow  building.  Hence  the  building  was  made  long 
for  capacity  and  narrow  for  economy  of  operation.  The 
building  is  751  ft.  long  and  30  ft.  wide,  and  has  a  10-ft. 
platform  on  the  track  side.  On  the  west  side  is  a  drive- 
way paved  with  brick.     Steel  rolling  doors  are  provided 


under  the  inaiii  jjortion.  It  is  of  fireproof  construction, 
having  a  steel  frame  with  concrete  walls,  floors  and  roof. 
Fig.  3  is  a  sectional  elevation,  with  floor-framing  plan ; 
Fig.  4  shows  the  steel  framing,  and  Fig.  5  shows  cer- 
tain details.  The  panels  between  floor  centers  are  13 
ft.  6  in.  The  floors  are  designed  for  a  load  of  500  lb. 
per  sq.ft.;  the  roof  and  the  canopy  or  awning  for  a  live 
load  of  50  lb.  per  sq.ft.,  and  the  platforms  for  300  lb. 
The  four  upper  stories  are  intended  for  warehouse  pur- 
poses and  are  served  by  four  electric  elevators.  This 
extension  of  the  plan  to  include  a  large  warehouse  area 
without  using  any  more  ground  space  'vas  warranted 
by  the  permanent  demand  which  exists  for  such  space 
in  St.  Louis,  and  by  the  additional  freight  business  which 
such  a  warehouse  connection  would  naturally  bring.  Each 
floor  is  divided  into  compartments  about  100  ft.  long  by 
division  walls  having  openings  12  ft.  wide,  which  are  pro- 
vided with  rolling  steel  doors  having  automatic  fire 
latches.  The  entire  building  is  protected  by  an  auto- 
matic sprinkler  system.  The  building  is  made  as  pleas- 
ing in  appearance  as  its  massive  design  and  utilitarian 
purpose  warrant.  The  flatness  of  the  concrete  surface 
is  relieved  by  lion  heads  at  the  ends  of  the  canopy  rods, 
shields  at  the  corners  and  a  large  sign ;  all  these  deco- 
rative features  are  in  verde-green  terra-cotta. 

Near  the  north  end  of  the  building,  on  the  first  floor, 
is  a  large  office  for  the  bill  clerks  and  cashier;  and  above 
this  on  the  second  floor  is  a  larger  office  for  the  freight 
agent  and  his  clerical  force.     On  the  first  and   second 


Fig.  3.  Part  Elevation  axd  Section  of  Freight  House  ;  St.  L.  S-W.  Et. 
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floors  are  seven  toilet  rooms.  These  and  the  offices  are 
heated  by  steam  from  a  boiler  located  in  the  cellar  of  the 
two-storv  portion  of  the  north  end  of  the  buildinir.  The 
vacuum  system  of  steam  heating  is  used.  One  com])art- 
meut  ou  the  third  floor  is  also  heated ;  this  being  intended 
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Fig.  4.    Stkki,  FitAMiNn  or  Fiuciiiiir  IIorsE 

for  use  as  a  storeroom  fur  friiil.  .\l)ovc  tlir  lioilcr  room 
(in  tlie  basement)  is  a  two-story  building,  having  the 
engine  and  generator  room  on  the  first  floor  and  a  re- 
frigerator room  on  the  second  floor.  Tiiis  bitter  room 
has  a  capacity  of  about  five  carloads  of  freight,  and  is 
served  by  a  special  elevator.  The  walls,  floors  and  roof 
of  the  room  arc  insidalcd  with  3-in.  cork  slabs  and  re- 
frigeration through  anmionia  pipes  is  provided  by  tlw 
St.  Ixniis  fold  Storage  &  Refrigeration  f'o. 

In  order  to  provide  for  the  transferring  of  freight 
from  car  to  car.  a  rein  forced-concrete  platform  about  r)()() 
ft.  long  and  121,4  ft.  wide,  with  shod  roof,  has  been  built 
between  the  third,  and  fourth  tracks  east  of  tlu:  freight 
house  (Fig.  1).  This  is  connected  with  the  buildiiii: 
by  a  croR.s  platform  at  the  south  end.  A  convenient 
feature  Ib  a  concrete  loading  incline  at  the  end  of  one  of 
the  tracks,  providing  a  ready  means  of  loading  traction 


engines,  threshing  machines,  boilers,  fire  trucks,  automo- 
biles, etc. 

The  steel  structural  framing  is  shown  in  Fig.  4.  The 
columns  are  steel  H-beams.  H.xloi/o  in.  for  tlie  first  two 
stories,  and  12x13  in.  for  the  next  two,  while  in  the  top 
story  the  columns  are  lO-in.  I-beams.  In  all  cases  the 
web  is  parallel  with  the  side  of  the  building.  The  trans- 
verse floor-beams  are  pairs  of  24-iii.  I-beams,  while  the 
roof  girders  are  single  24-in.  I-beams.  Tlie  longitudi- 
nal members  between  the  columns  are  8-in.  I-beams  and 
cliannels.  The  roof  girders  rc^l  on  to])  (>!'  the  columns, 
but  the  floor  beams  have  the  inner  flanges  (•(i])ed  so  that 
the  webs  are  riveted  against  the  faces  of  the  columns, 
while  the  outer  flanges  rest  on  angle  brackets.  The 
canopy  roofs  are  carried  by  inclined  10-in.  I-beams,  13  ft. 
long,  the  iiincr  ciul  of  the  beam  rests  on  an  angle  bracket 
on  the  culiiniii  Well  wliile  the  outer  cud  is  attached  to 
a  lV4-in.  hanger  rod  whose  up]H>r  end  is  fitted  to 
an  anchor  plate  on  the  column.  Along  the  ends 
of  the  I-beam  runs  a  (i-in.  cliannel  as  a  fascia 
beam.  The  columns  have  riveted  shoes  with  ^-in. 
base  plates  32x42  in.  and  these  are  placed  on 
top  of  the  concrete  footings.  Fig.  Tj  shows  the  con- 
crete floor  slabs  and  the  concrete  casing  of  the  beams. 
The  outer  walls  are  of  8-in.  concrete,  reinforced  with 
horizontal  and  vertical  %-in.  rods  spaced  12  in.  a])art. 
Over  the  door  and  window  openings  (11  ft.  wide)  arc 
laid  3/4-in.  bars,  and  the  lintels  o\cr  the  doorways  are 
reinforced-concrete  girders.  The  floor  slabs  have  %-in. 
transverse  bars  24  in.  a]>arl,  and  -'i-in.  longitudinal 
bars  61/2  in.  ai)art.  The  main  roof  and  canopies  have  all 
%-in  bars,  with  5-in.  spacing  for  the  longitudinal  bars. 
In  the  two-story  portion,  the  first  floor  has  floor  girders 
of  ])airs  of  I-beams  enca.sed  in  concrete,  while  the  sec- 
ond floor  and  roof  have  reinforced-concrete  beams  and 
slabs.  In  the  main  building,  the  first  floor  has  a  floor- 
ing of  majile  I%x2i4  i"-,  spiked  to  creosoted  pine 
sleepers  31^x6  in.,  which  are  spaced  18  in.  centers  and 
rest  on  the  concrete  base.  Concrete  filling  is  ])laced 
between  the  sleepers  to  a  depth  of  3  in.,  leaving  a  214-in. 
air   space    below   the   floor.      The    floor   |)Ianks   are    laid 
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transversely,  but   on   tln'  plat  form   llu'v  arc  laid   longitu- 
dinally. 

('O.NSTHI'CTION     \V((I!I\ 

The  work  o!  tearing  down  the  cild  biiiblings  of  the 
( 'barter  Oak  Stove  Co..  from  which  the  real  estate  was 
bought,  was  begun   in   Septendjcr,   IDll       Wrecking  and 
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pniiliiiu  were  then  Piirricd  iin,  liiil  tlic  sc'Tity  (if  Ihi'  will-  .sloiio  was  surli  as  would  ])ass  a  l-iii.  nii;;.  The  rou- 
ter |iii'\i'iitcil  llio  ai-eoin]»lishin<'nt  of  iiuicli,  i'\(c|]|  il\c  iretc  was  iiii \c(l  to  a  "slo])!!)'"  coiLsislcncy,  so  tlial  it  could 
oreclHiii  of  tlu'  stool  ffaiiio.  Tho  loucr  and  rliulc  sysloiu  flow  frooly  in  tlio  inclined  (  liutcs.  As  there  was  a  lar;^e 
was  ii^rd  m  concrotiiii;-,  su|i|ilenicnlcd  liy  li(i|i|ici-  cars  amount  mI'  ;.Iouc  masonry  in  the  old  liuijiliii^,  and  also 
for  the  ioiin'  hauls.  Ahoul  l.^.lKld  ru.yA.  of  concrete  hrick,  for  wliicli  there  was  lillle  or  no  sale  in  St.  Ijouis. 
vei-c  used  in  llic  entire  coiis;  rnct  ioii.  'I'ln'  lnn;j'  and  nar-  .-i  criislici-  uas  inslallc(|  on  llie  site  The  eruslicd  stone 
rou  roriii  ot  ihe  lui ild iii,e'  lent  itself  adiiiirahly  to  cc(ui-  (hard  liincstiuic)  was  iimmI  for  the  concrete,  and  the 
oniy  III  finni-\Mn-k.  'I'hc  i.ulside  wall  I'oi-ms  were  huilt  ■•rii.-hcd  hrick  u  as  used  for  hallastin;;  the  (riicks,  this 
in  lar.iif  |ianels  In  ft.  (1  in.  |oii,u  and  one  story  liiu-h.  The  heme  iii  clh'ct  huriicd-clay  hallast. 
Iieam,    Ihior    and    inside    wall    fcu-ius    were    huilt     in    small  K 

jianels.    lie'ht    eliolieh    to    he    handled     hy    Iwn    men.       'IMli'  ll<>n<.r    liixpo'ilon    StiindiinlH    iiml    ■(••kiiIiiIIiiiin    win    III'    unl- 

coucroto     was     |>ourod     in     sections     imllldinu-    iihout     one-  ''"i"    Uuiumhuut    the    Cu.kuIUui    |.rovo.r,-s.    afl.-i-    .luly    1.    a»   a 

..  ,  1.-1     I  ,.    J 1  ,.  ifsult   of   much   neBOtlallon    betwi-cn    reprcsentatlVHS   from    the 

quarter  ol   one  story.      Uli w   of   these  sections  was  ,„^^,.,nt  „,„vi,u-..»,     The«e  r..m,iation«  provide  for  thu  risid 

heilii;    concreted    another    was   heiug   erected    hy    the   ear-  inspection    rif   :til    hollers.    dnrltiK:   con»tructlon.    to    see    that 
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House  and  W.viiioHousi-:  fou  the  St.  Lofis  SorTn\vi:sTi-:i!X 
'y.  at  St.  Louis.  Mo. 

ator   tower   at    the  left 


Crete   woiU  are  shown  at    the   middle.      The   forms   for   th 
suspended  from  blocks  on  the  projecting  beams.') 


pcnters :  then  the  form  panels  of  the  first  were  moved 
to  the  ne.xt  section,  and  thus  the  forms  were  used  over 
and  over.  The  larofe  outside  i^aiiels  were  moved  along 
the  htiildiiie-  and  from  story  to  story  by  a  wooden  traveler, 
wliicli  ran  on  rails  teiuiiorarily  placed  on  the  lonjritudi- 
nal  beams  of  the  steel  roof  rramiii.si:.  They  worr  handled 
from  the  traveler  by  miiltiplyine'-chain  hoists.  A  smooth 
and  uniform  surface  of  the  concrete  walls  was  .secured 
by  the  use  of  dressed  luniher  for  the  forms,  and  no  fin- 
ishin<r  treatment  was  used  after  the  removal  of  the 
forms.  The  concrete  was  a  1 :  2i/2  '■  5  mixture,  made  with 
stone  principally,  but  some  gravel  was  used  when  the 
6U]iply  of  stone  ran  short.     The  maximum  size  of  the 


proper  materials  and  safe  methods  are  emplo.ved.  The  ob- 
ject in  makina  the  regulations  uniform  is  to  insure  a  ^nij 
form  degree  of  safety  and  to  enable  a  certificate,  granted  *in 
respect  to  a  boiler  in  one  province,  to  be  accepfed' in  Tt'rfJ'' of- 
the  others.  \'.:    <f./*     • 

To  carry  out  the  provisions  of  the  act  the  province  will 
be  divided  into  districts  with  a  chief  inspector  and  two  or 
three  district  inspectors.  These  inspectors  will  be  giv^rt ' 
ample  discretionary  power  in  their  work,  with  authority  -Iro-. 
insist  on  a  proper  standard  of  efficiency  being  maintained. 
Hitherto  there  has  been  no  such  system  of  inspection.  Steam- 
boat and  railway  boilers  are  not  included,  as  these  are  dealt 
with  in  a  separate  act.  Once  a  boiler  is  inspected  and  in.', 
stalled  it  passes  under  the  jurisdiction  of  the  inspectors  un- 
der the  Factories  Act.  But  where  an  old  boiler  is  resold  that 
has  not  been  examined  within  one  year  of  the  time  of  sale,  it 
may  not  be  moved  and  applied  to  new  work  without  a  further 
inspection. 
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Foreshore    Protection    by    Reinforced- 
Concrete   Groins 

The  protection  of  foreshores  against  erosion  by  the  use 
of  groins  or  jetties  is  not  very  usual  in  this  country,  but 
in  England  and  the  continent  of  Europe  it  is  a  common 
practice.  As  a  rule,  these  groins  are  of  masonry  or  tim- 
ber, but  recently  in  England  some  successful  reinforced- 
concrete  groins  have  been  built  near  Brighton.  The.'^e 
are  described  in  a  paper  before  the  Institution  of  Civil 
Engineers  by  Messrs.  Owens  and  Wood.*  The  occasional 
need  of  such  construction  in  this  country  is  sufficient 
excuse  for  the  abstract  of  this  paper  given  below. 

The  works  referred  to  in  the  paper  are  located  on  the 
Sussex  coast  of  England,  about  6  miles  east  of  Brighton. 
The  chalk  cliffs  here  vary  between  40  and  120  ft.  in 
height,  the  average  batter  of  the  cliff-face  being  about  1 
in  12,  although  in  places  the  cliff  overhangs.  The  fore- 
shore consists  of  practically  bare  chalk  with  a  little 
shingle  along  the  toe  of  the  cliff  at  certain  points.  There 
is  considerable  littoral  drift  of  the  shingle  and  an  abund- 
ance of  sand  at  and  below  low-water  mark.  The  pre- 
ponderate drift  of  shingle  (from  west  to  east),  and  the 
action  of  the  sand  and  the  wave  had  been  cutting  under 
the  cliff  at  the  rate  of  about  3  ft.  per  annum  for  the  11 
years  preceding  1907.  Along  the  top  of  the  cliffs  very 
close  to  them,  as  shown  in  the  portion  of  the  shore  in  Fig. 
1,  a  main  road  with  the  main  outfall  sewer  from  Brigh- 
ton runs,  and  the  steady  encroachment  of  the  sea  threat- 
ened to  destroy  not  only  the  road  but  the  sewer.  It  was, 
therefore,  necessary  to  provide  some  protection  at  the 
loot  of  the  cliff  to  prevent  its  continued  erosion. 

Early  Coxsriiri  tion 

In  1907,  work  was  commenced  at  the  west  end  of  the 
cliff  at  the  location  shown  in  Fig.  1,  and  five  reinforced- 
concrete  groins  were  built  there  by  the  authorities  of  the 
neighboring  towns.  These  groins  are  shown  in  Fig.  1 
as  Groins  1  to  5.  Groin  6  there  shown  is  somewhat  simi- 
lar to  Groins  1  to  5,  but  was  built  later,  and  later  still 
(iroins  7  to  19,  the  latter  nine  of  which  are  not  shown  in 
the  drawing,  were  built  according  to  a  somewhat  similar 
design  as  the  one  for  Groins  1  to  5. 

The  design  for  Groins  1  to  5  is  shown  in  Fig.  2.  It 
consists  essentially  of  a  reinforced-concrete  fence  extend- 
ing from  low  water  to  the  base  of  the  cliff  and  at  right 
-.ingles  to  the  latter.  Each  groin  comprised  a  series  of  col- 
umns 16  in.  square  in  cross-section  and  spacerl  5  ft.  6  in. 
ai)art  from  center  to  center  for  the  first  200  ft.  from  the 
cliff  and  thence  lo  low  water  7  ft.  apart.  The  spaces  be- 
tween the  columns  were  closed  by  slabs  6  in.  thick  and  1 
ft.  deep,  dropped  into  position  in  grooves  molded  in  the 
sides  of  the  columns.  The.'<e  slabs  were  fi.xed  in  their 
grooves  by  means  of  cement  grout  which  was  run  in  from 
the  top  after  the  sides  of  the  opening  between  the  slabs 
and  columns  had  been  filled  with  cement  mortar.  The 
columns  were  fixed  in  concrete  in  holes  excavated  in  the 
holid  chalk  to  a  depth  of  2  to  4  ft.,  depending  on  the 
height  of  the  column.  They  stood  H  ft.  clear  at  the  cliff, 
gradually  reducing  in  height  to  2  ft.  6  in.  at  the  leaward 
end. 

The   reinforcement  of  the  columns   consisted   of   four 

•"Ri-lnforno(l-r'oncr<-tf  .Shu  Dcfi-iiHfs."  by  .John  Swlt/.<T 
Owi'iiM  mill  Fr.-rl<Tl<k  JamfH  Wi.url.  I'apcr  No.  3988,  The  In- 
Htlltillon    of    Civil    KnglnetTH.    London,    Eni?. 


11/4 -in.  round  steel  rods  tied  together  by  links  of  V^-in. 
steel  wire  at  intervals  of  6  in.  The  column  was  of  the 
section  shown  in  Fig.  2,  the  slabs  being  held  between  the 
flanges.  In  order  to  support  these  flanges,  short,  straight 
rods  of  %-in.  steel  were  placed  across  the  main  rods  and 
projected  into  the  flanges.  It  was  found  that  these  were 
too  easily  displaced  and  reliance  could  not  be  placed  on 
their  remaining  in  their  proper  position  while  ramming 
the  concrete  into  the  forms,  which  were  placed  hori- 
zontally on  the  ground  in  molding  the  columns. 

As  it  was  anticipated  that  the  greatest  accumulation  of 
material  would  occur  on  the  west  or  windward  side,  the 
columns,  where  they  were  over  5  ft.  above  their  base,  were 
provided  with  raking  struts  of  reinforced  concrete  on  the 
east  side.  These  struts  were  the  source  of  considerable 
trouble  later,  owing  to  the  severe  grinding  action  of  the 
flint  boulders  about  the  base.  As  the  columns  were 
erected,  two  or  three  slabs  were  fixed  in  each  bay,  the  in- 
tention being  to  increase  the  height  by  the  addition  of 
more  slabs  as  the  shore-level  was  raised. 

It  is  stated  that  the  groins  commenced  to  collect  ma- 
terial as  soon  as  they  were  erected,  chiefly  coarse  flint, 
but  sand  at  certain  points.  The  accretion  of  flint  shingle 
was  almos,  entirely  on  the  west  side  of  the  groin  in  the 
form  of  a  tr>ngle  in  plan,  having  its  base  against  the 
collecting  groin  and  its  apex  some  point  between  this  and 
the  next  to  windward.  The  apex  of  each  triangle  gradu- 
ally extended  to  windward  as  more  material  collected. 
Thus  for  a  considerable  distance  the  cliff  was  protected 
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by  the  shingle,  the  falls  of  chalk,  which  have  been  of 
constant  occurrence  during  previous  winters,  became  less 
frequent.  Sections  of  the  foreshore  showed  that  between 
September,  1907,  and  December,  1908,  the  quantity  of 
material  collected  by  the  groins  was  approximately  6247 
cu.yd. 

Where  they  are  beyond  the  action  of  Hint  boulders,  th  ' 
groins  have  suffered  no  damage  at  all,  except  that  two  or 
three  slabs  were  broken  out  of  their  bays  by  a  floating 
piece  of  wreckage  during  a  gale.  Where,  however,  the 
landward  ends  were  exposed  to  the  action  of  large  irregu- 
lar flints  present  in  any  quantity,  a  certain  amount  of 
attrition  of  the  concrete  was  noted.  This  attrition  first 
showed  itself  upon  the  corners  of  the  columns  and  thft 
lower  parts  of  the  struts  on  the  east  side  of  the  groin.  In 
some  cases  the  faces  of  the  slab  suffered  also,  but  not  to 
the  same  extent  as  the  columns  and  .struts.  Careful  ob- 
.HMvation  of  the  attrition  showd  that  it  was  due  chiefly, 
if  not  almost  entirely,  to  two  or  three  special  factors.  In 
the  first  ])lace  the  method  of  making  a  strut  and  columns 
on  land  with  unfinished  ends  and  subsequently  uniting 
them  on  the  foreshore  by  filling  concrete  into  the  forms 
built  around  the  junction  did  not  i)ermit  these  imrts  to 
become  properly  seasoned  l)efore  they  were  expo.se<l  to  the 
grinding  action  of  the  flint,  it  was  also  found  that  the 
concrete   made  from   Hint  shingle  suffered    in   a  ciiriou.i 
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way.  Wlii'ii  a  heavy  stone  was  driven  l)y  the  sea  aj^ainst 
tlie  eoncrete,  frequently  one  of  the  flint  pebbles  on  the 
surfaee  was  struek  and  shattered,  and  the  splinters  soon 
worked  loose,  leaving;  the  eni])ty  socket,  the  edges  of  whieii 
soon  wore  dmvn  until  a  fresh  pebble  was  exjjosed  and  tiius 
the  process  went  on. 

In  all  repairs,  therefore,  a  very  tough  granite  was  used 
for  the  concrete,  as  this  showed  much  better  wear  under 
the  severe  conditions.  In  making  the  repairs  there  was 
no  indication  of  rusting  of  the  reinforcement,  except 
wiiere  the  small  cross  rods  for  reinforcing  the  flange  of 
the  column  had  been  permitted  to  come  too  close  to  th(^ 
surface.  In  these  cases  small  ])atches  of  rust  appeared 
on  the  surface  of  the  concrete,  but  no  harm  seemed  to 
result.  Slabs  which  had  been  in  the  work  for  a  year  or 
more  were  broken  open  and  the  steel  was  found  to  be  free 
from  rust. 

Wall   Protection 

At  Groin  6  (Fig.  1)  the  proximity  of  the  road  to  the 
cliff  led  to  the  decision  to  protect  the  toe  of  the  cliff  at 
this  part  by  a  concrete  sea-wall.  This  wall  was  built  in 
mass  concrete,  lightly  reinforced  with  steel.  Its  position 
was  such  that  during  high  tide  it  was  not  touched  by  the 
water.  It  was  considered  possilile  to  use  concrete  in 
mass  instead  of  facing  the  wall   with  blocks.     Xo  diffi- 


large  tlinls  were  not  easily  broken  by  the  impact  of  other 
stones  driven  against  them  by  the  sea,  and  provided  a 
face  which  witlistood  the  attrition  well. 

LaTKH   ('ONSTnUnTION 

The  groins  which  were  built  later  from  1009  to  1911 
are  shown  in  detail  in  Fig.  :i.  For  each  of  these,  it  will 
be  noted  from  Fig.  1,  a  wall  was  built  as  an  ad- 
ditional protection.  The  groins  were  similar  to  those 
already  described,  but  embodied  certain  important  dif- 
ferences in  detail.  They  were  built  ai)proximately  at 
right  angles  to  the  shore  line,  or  •'jOO  ft.  long  and  oOO  ft. 
a])art.  As  it  was  anticii>ate(l  that  shingle  would  quickly 
collect  on  the  west  side  of  the  groins,  but  would  be  slower 
to  collect  on  the  east  side,  the  walls  referred  to  were 
erected  in  length  of  about  200  ft.  immediately  to  the  east 
of  each  groin.  Thus  it  was  hoped  that  protection  would 
be  given  to  the  most  vulnerable  part  of  the  coa.st  line 
while  the  shingle  and  sand  collected.  The  wisdom  for 
this  procedure  had  been  amply  proved  by  experience. 

As  a  result  of  the  experiences  with  the  earlier  work, 
the  landward  part  of  each  groin  for  about  120  ft.  from 
the  cliff  was  so  designed  that  all  irregularities  on  the 
face  were  avoided.  The  slabs  were  all  made  16  in.  in- 
stead of  6  in.  thic'k.  thus  bringing  their  surfaces  flush 
with  those  of  the  16-in.  column.     The  tops  of  the  groins 


Fig.  2.    Details  of  Gnoixs  1  to 


culty  was  experieiK-ed  in  building  this  wall,  as  the  cliff 
wall  was  sufficiently  protected  from  the  waves  by  the 
bank  of  chalk  thrown  out  from  the  foundation  excava- 
tion. Although  successful  here,  this  method  is  not  gen- 
erally to  be  recommended,  since  the  risk  of  injury  from 
storms  is  too  great.  A  facing  of  concrete  block  is  advisa- 
ble, as  it  provides  a  hard  face  immediately  the  wall  is 
built  for  the  .seas  to  strike  against  and  also  gives  protec- 
tion to  the  work  during  construction.  In  order  to  pro- 
vide against  attrition  by  shingle,  the  wall  was  faced  with 
flint  4fi  in.  in  diameter  embedded  in  the  concrete.  These 


were  finished  smootli  ami  rounded  and  present  unbroken 
lines,  instead  of  columns  projecting  above  the  slabs. 
Struts  were  abandoned  and  the  columns  were  sunk 
deeper  into  the  chalk  and  provided  with  a  system  of  tie- 
rods  on  the  windward  side.  These  tie-rods,  shown  in 
Fig:  3,  although  not  in  the  most  eflfective  position  for 
holding  up  the  column,  were  put  in  owing  to  the  possi- 
bility of  scour  taking  place  on  the  lee  side  of  the  groin. 
The  absence  of  the  projections  on  the  groins  not  only 
obviated  injury  from  the  grinding  action  of  shingle,  but 
also  diminished  the  disturbance  of  the  water,  and  there- 
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fore  promoted  conditions  more  favorable  to  the  deposition 
of  .shingle. 

Tlie  columns  and  slab  forming  the  heavy,  smooth  part 
were  made  entirely  of  granite  concrete  of  the  kind  which 
showed  up  well  in  the  repairs  on  the  first  work.  The  con- 
struction was  practically  the  same  as  in  the  other  form, 
that  is,  the  cohimns  and  slal)s  were  molded  separately  and 
tied  togetjier  with  grout  and  rod. 

As  the  sea-wall  was  to  he  subjected  to  the  attack  of  the 
ocean,  a  separately-molded  block  face  was  adopted.  These 
concrete  blocks  were  molded  on  shore  and  placed  in  the 
wall,  tied  back  into  a  concrete  revetment  laid  up  against 
the  cliif. 

The  groins  here  filled  uj)  ra])idly  on  the  windward  side 
near  the  toe  of  the  clifl:',  chietly  with  coar.se  shingle  and 
flint.  During  the  summer  of  HUl  when  all  the  groins 
were  complete,  sand  began  to  collect  over  a  large  area  of 
the  foreshore  wjiich  before  consisted  principally  of  bare 
chalk.  The  quantity  of  shingle  or  sand  moving  along  the 
foreshore  at  this  part  is  comparatively  small,  but  a  very 
considerable  quantity  of  both  sand  and  shingle  had 
already  been  collected. 

The  authors  state  that  the  problem  here  is  somewhat 
different  than  it  would  be  if  it  were  a  pure  sand  shore. 
Their  arguments  follow: 

The  problems  connected  with  erosion  are  here  Quite  dllTer- 
ent  from  those  in  the  case  of  sand.v  or  shinsly  foreshores. 
In  the  latter  ease  the  material  moves  about  under  the  in- 
fluence of  tides  and  waves,  eroding  here,  accreting  there,  but 
on  the  whole  remainins  on  the  foreshore.  When  chalk  is 
removed  by  the  sea.  howevei-,  it  disappears,  the  particles  be- 
ing so  fine  that  they  are  carried  away  by  the  currents  and 
entirely  lost  to  the  shore.  The  only  product  of  the  disinte- 
gration of  such  chalk  cliffs  or  foreshores  which  is  nf  any  value 
a.s  a  protection  against  the  sea  is  the  flints.  The  chalk  con- 
tains about  10  or  12%  of  flints  in  the  form  of  irregularly 
and  often  grotesquely  shaped  boulders,  and  in  flat  sheets. 
These  remain  on  the  foreshore  after  the  chalk  Is  finally 
broken  up  by  the  waves  and  washed  away.  While  affording 
protection  to  the  toe  of  the  cliff,  a  bank  of  flint  shingle. 
which  contains  on  this  coast  a  fair  proportion  of  stones  3  to 
6  in.  in  diameter,  is  a  very  effective  disintegrating  agent. 
when  the  flints  are  dashed  against  the  cliff  or  foreshore  by 
the    waves. 

On  a  sandy  or  shingly  shore,  when  the  erection  of  groins 
has  to  be  considered,  not  only  must  the  probable  benefit  due 
to  accumulation  on  the  windward  side  of  the  groins  be  taken 
into  account,  but  also  the  possible  injury  resulting  from 
stoppage  of  the  littoral  drift,  which  shows  Itself  as  depletion 
on  the  leeward  side  of  the  groins,  must  be  kept  in  view.  On 
a  shore  where  there  is  practically  no  loose  material,  this 
question  of  erosion  at  the  leeslde  Is  not  of  such  importance, 
and  groins  may.  with  advantage,  he  constructed  higher  than 
on  a  sandy  shore.  When  the  cliff  Is  protected  by  a  shingle 
bank  from  actual  contact  with  the  waves,  erosion  is  checked; 
for  not  only  is  the  undermining  action  stopped,  but  also  the 
lowering  oi  Ihe  foreshore  level,  since  the  chalk  Is  protected 
by  the  overlying  shingle.  This  flint  shingle  appears  to  wear 
very  slowly,  being  reduced  in  size  not  by  a  simple  grinding 
action,  but  by  chipping  and  grinding  combined.  It  offers, 
however,  great  resistance  to  abrasion.  This  peculiarity  of 
flint  Hhlngle  renders  It  an  unsuitable  matirlal  for  roncret'- 
which  Is  exposed  to  severe  blows,  since  the  surface  pebbles 
are   splintered    and    removed. 

('DNfl.lSION.S 

Tlie  aiithor.s  give  the  following  conclusions  as  to  the  de- 
sign in  general  of  concrete  sea-defeiicc  work: 

Consideration  of  the  works  here  described.  an<l  of  the  dlf- 
flcullles  met  with,  points  to  certain  Important  principles  In 
connection  with  the  design  of  concrete  sea-dcfcnses,  which 
may    he    briefly    summarized    as    follows: 

A  smooth   Kurfaci-.   frei.  fruni   projocllons,  should  be  given  to 
groins  and  sea-wnlls.     Irregularities  on  the  sides  of  a  groin  offer 
obstruction    to    the   waves:    the   work    Is    thus   exposed    to    un 
necessary   slrisses.  deposition  Is  hln<Jeri-d.  and  attrition  of  the 
groin  surface   Is   increased.     Struts  or   ties,   belnt!   open   to  the 


same  objections,  should  be  avoided  where  it  is  not  possible  to 
bury   them   entirely   below    the  surface. 

.V  tough  stone  should  be  used  for  the  surface  of  concrete 
groins  exposed  to  attrition  shingle.  Flint-shingle  is  unsuit- 
able except  for  parts  of  the  groin  which  run  through  sand 
or  are  below   the   surface. 

Where  it  is  possible  to  avoid  it,  concrete  work  on  the 
foreshore,  except  in  foundations,  should  not  be  put  in  in  situ, 
but  should  be  molded  in  the  form  required  and  well  seasoned 
before  being  placed  in  position.  It  is  difficult  to  pi-event  in- 
jury to  the  fresh  concrete  before  it  has  properly  set.  This 
does  not  apply,  of  course,  lo  concrete  mass  work  in  sea-walls, 
which   are   protected   on    the   face   by    seasoned    blocks. 

All  concrete  should  be  made  non-porous  by  carefully  pro- 
portioning the  ingredients  and  well  ramming.  Ordinary 
rounded  shingle  contains  up  to  10%  of  voids;  it  is.  therefore, 
desirable  to  provide  about  a07r  of  sand,  both  shingle  and 
sand  being  composed  of  ungraded  particles  of  as  great  a 
variety   of   sizes   as   possible. 

.Steel  used  for  reinforcing  should  lie  mibidded  more  deeply 
than  for  land  work.  This  allows  for  displacement  in  con- 
struction, for  the  action  of  salt  water  where  the  concrete 
covering  is  not  quite  impervious,  and  for  abrasion  or  wearing 
away   of   the  surface   by   the   attrition   of  shingle. 


A  Japanese  Engineering  College 

The  liiii)erial  Unixersity  of  Tokyo  comprises  si.x  col- 
leges, of  law,  medicine,  cngiiiccriiig.  literatui'i'.  science 
and  agriculture.  The  University  as  it  exists  at  ])res- 
cnt  was  organized  on  il.ir.  1,  is.si;.  \,y  an  Imperial  l")e- 
cree  consolidating  llie  two  forincr  institutions,  the  Uni- 
versity of  Tokyo  and  the  lni|iiTial  I'liiNcrsity :  and  it 
is  maintained  chiclly  by  go\  ci'iiniciit  approiiriatioiis.  The 
faculties  of  the  various  colleges  are  ronipo.<ed  almost  ex- 
clusively of  Ja])anese;  in  the  college  of  engineering  but 
one  chair  is  held  by  a  foreigner,  the  professor  of  naval 
architecture,  who  is  Frank  P.   Purvis,  M.  lii.st.  ('.  E. 

There  are  a  number  of  interesting  features  connected 
with  the  courses  and  work  of  the  University,  which  are 
described  in  a  recent  catalog,  from  which  we  have  made 
a  number  of  brief  abstracts. 

Okku'KHS — The  officers  of  tln'  University  are  as  fol- 
lows: President.  Secretaries,  business  Manager,  Super- 
intendent of  Stuilents.  Librai-i.iii.  Clci-ks  and  liibrary 
Assistants.  The  two  Scrrctarics  have  iliarge  of  all  mat- 
ters relating  to  the  adinini.-ti-atHni  and  to  thr  treasui-y 
of  the  University;  the  Hiisiness  Manager  is  subordinate 
to  the  Secretaries  and  his  title  suHiciently  e.\i)lains  the 
nature  of  his  duties;  the  two  Superintendents  of  Stu- 
dents correspond  somewhat  to  Proctors  in  American  uni- 
versities. The  faculty  of  the  university  consists  of  1J6 
profes.sors,  Gti  assistant  ])rofessors  and  X'.l'i  assistants. 

Dkohkks — The  degree  granted  to  graduates  of  the  Uni- 
versity is  thai  of  Ilni-unlii,  of  which  there  are  nine  varie- 
ties, corresponding  to  the  different  courses  of  study.  The 
degree  is  conferred  by  the  Imperial  Minister  of  Edu- 
cation on  (1)  persons  who  have  passed  the  ])rescribed 
c.xainiiiations,  or  "on  those  who,  having  apjilied  for  the 
degree  by  jiroduciiig  a  thesis  on  any  sub,iect  in  connection 
with  their  s|)e<'iiil  branch  of  study,  shall  be  considered 
at  a  fa<iilty  meeting  of  one  of  the  colleges  to  possess  at- 
lainnicnts  equal  to  or  higher  than  those  necessary  for 
passing  the  said  e\ainiiiations" ;  (2)  those  who  are  con- 
sidered at  one  of  the  llakiislii  assemblies  fo  possess  the 
requisite  attaininciits  for  the  degree  of  Hahitshi. 

There  are  nine  varieties  of  llah-iixlii  assemblies,  corres- 
poiKJing  lo  the  different  varieties  of  that  degree.  Tiiese 
assemblies  are  called  by  the  Minister  of  Educalion  when- 
ever he  deems  necessary,  or  on  demand  of  the  chairmnii 
of  the  assembly.    Each  ussenibly  consists  of  nil  the  hoid- 
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crs  <il'   tli<'   parlii-iihir   kiiiil   ul'   llinl    ilci^n'cr    uliirli    il    vr\>- 
j-csriits.      Iliill'   llic   inrriilici-s  iii'c   iiiMrssnry    I'm'  :i   i|iicinim. 

If  the  llolili'i-  of  ;i  ilcgrcc  hv  found  guilty  of  any  con- 
iliict  tletrinK'iital  to  its  lu)iu)r,  ho  iiuiy  lie  duprivt'd  of  his 
ilcirri'e  hy  tiic  Miiiistt'i-  of  I*]ducatioii  in  arcordancc  willi 
a  resolulioii  passi-d  liy  a  II aLiislii  asscinhly.  A  icsolii 
tiou  granting  a  dcgivc  i'i'(piirrs  a  niajoi-ity  of  imi  less 
than  two-thirds  of  the-  nicinlici-s  prrsciit  ;  ami  thr  foi-- 
foiture  of  a  degree  i-e(piii-i's  a  thi-ce-fourl  lis  majority 
of  the  iiienihiTs  ]>reseut.  \iiliiig  liy  lialliit. 

Si'HOol,  Yi:Aii — The  aiademii-  ycai'  hcgiiis  on  Sept.  11 
and  ends  .July  Ml,  and  is  divulcd  indi  (lii-ec  terms.  Tiiei'i' 
IS  a  two  weeks'  \aealiiin  at  the  emi  of  the  lirsl  lei'm. 
a  week  at  the  end  of  tlie  second  term,  and  I  he  summer 
vacation  is  just  two  months.  Tjeetures  are  suspended 
only  on  Sundays  and  holidays. 

STniKxr  Iiicr.n.ATioxs — When  a  stmleul  is  ailmitted 
to  any  oni'  of  the  colleges  he  is  required  to  take  a  pre- 
scrihetl  oath.  A  student  desirous  of  leaving  college  must 
present  a  written  application  to  that  effect,  signed  hy  him- 
self and  tuie  of  his  sureties.  .\  student  who  is  distin- 
guished for  his  scholastic  attainments  ami  good  morals 
may  he  made  an  honor  student:  such  honor  students  en- 
joy the  privilege  of  exemption  from  tuition  fees,  hut  hy 
misconduct,,  idleness  or  illness  they  may  be  dejjrived  of 
their  honors. 

ExoixKKiiiXG  CoritSKs — Tlie  engineering  college  of- 
fers ten  courses  of  three  years  each,  as  follows:  (1)  Civil 
Engineering:  ('I)  Meidianical  Engineering;  (3)  Xaval 
.\.rehitecture ;  (I)  Technology  of  Arms;  (5)  Electrical 
Engineering;  (G)  Architecture;  (7)  Applied  Chemistry: 
(8)  Techntdogy  of  Explosives:  (!»)  Mining:  (10)  Metal- 
lurgy. 

The  course  in  Civil  Engineering  is  as  fidlows: 

CIVIL   ENGINEERING 


Mathematics 

.-Applied  met-hanics 

Outlines  of  hoat  engine 

Building  materials 

Mechanical  and  |nctallurgical  technolgy 

Geology 

Masonry 

Hydraulic*.  - 

Bridges 

Road-making. . 

Surveying 

Design,  drawing,  and  pnictice 


Hydraulic  engineering 2  4  n 

Railways....^  3  3  3 

Bridges 4  4 

Sanitary  engineering.  ...  4^  3  ."^ 

Masonry ...  3 

Outline  of  electrical  engineering. .  .  -  2 

Workshop  appliances 1  - 

Industrial  economy l^i  H 

Design  and  drawing 1-  1"  21 

Practical  exercises 

Tliinl  year 

H.ydraulie  engineering - 

Street  railways 2 

Masonry 2 

Hydraulic  machinery 1  i 

Seismology 2  3 

-Administrative  law  affecting  engineering  works 3 

Building  construction ...        2  2 

Geodesy 2  2 

Design  and  drawing 20  29 

Practical  exercises. ...  . 

Graduation  design 

Sti-dioxts'  Staxdinc — The  yearly  mark  a  sttident  re- 
ceives in  any  subject  is  determined  by  the  average  of 
his  term  marks  in  that  subject;  and  in  determining  a  stu- 
dent's average  for  an  academic  year,  the  year  mark  in 
each  subject  is  multiplied  by  a  coefficient  appropriated 
to  tliat  subject  according  to  its  relative  importance,  and 
tl'.e  sum  of  the  products  is  divided  by  the  sum  of  the 


eocllicienis.  .\  student  is  passed  when  his  general  av- 
eiage  maik  is  alio\c  (id  and  his  year  work  in  every  sub- 
ject alio\e  .")().  One  uho  fails  to  pass  is  required  to  at- 
icml  all  I  lie  classes  ulin  h  lii'  attended  the  |)revious  year. 
At  the  end  of  each  academic  year  lists  of  the  students 
shouini^    these  general   averagi-   marks  are   issued. 

ri;A(  III  Ai,  TiiAixiXfi — Practical  work  may  be  done 
cither  at  the  college  or  outside.  Students  at  i)raetical 
work  in  i-ollcge  are  always  guided  hy  instructors,  and  if 
llicy  iindeilake  any  prartieal  \sdrk  outside  the  college,  or 
make  e\eursioiis  to  inspeel  oulsidc  estahlishnients  by 
thi'tiiselves.  they  are  tiinii>|ied  hcforehaiid  with  detailed 
inslruclioiis  or  directions  in  willing.  Students  under- 
taking pi'aelical  work  or  excursions  are  rcipiired  to  sub- 
mit a  written  report  of  their  work,  unless  such  work  is 
done  with  an  inslructor.  Special  examinations  are  held 
to  lest   the  knowlcdgt.'  gained  in  practical  work. 

Students  in  practical,  outside  work  o|-  on  excursions 
are  particularly  warned  in  Au  nothing  demiratorv  to  the 
honor  of  students  of  the  I'liiversity:  and  while  on  such 
lours  are  forbidden  to  remain  in  any  other  place  than 
their  destination:  shoiihl  a  student  he  obliged  to  do  so 
oil  acc<uint  of  illness  or  cii'ciinislaiiees  beyond  his  con- 
Ircil.  he  is  recpiiied  to  produce  a  medical  certificate  ill 
case  of  illness,  or  a  certificate  from  the  local  office  of  the 
lity,  town,  or  \illage  showing  cause  for  his  being  there. 
While  engaged  in -praclical  work,  whether  in  the  college 
or  without,  the  students  are  coinpelleil  to  wear  their 
university  uniforms.  Students  are  not  allowed  to  do 
anything  except  what  they  have  been  directed  to  do  in 
the  way  of  ijractical  work,  but  if  a  student  is  obliged  by 
ciretiinstaiiees  to  alter  any  point  in  the  directions  given 
him,  he  may  submit  the  matter  to  the  instructor  for  con- 
sideration and  approval. 

MirsKUMs — Among  the  interesting  features  of  the  Uni- 
versity are  the  eight  museums  dexoted  to  s])ecimens,  mod- 
els, instruments,  etc.,  necessary  to  illustrate  work  in 
each  course  of  study.  The  museum  of  civil  engineering 
comprises  a  collection  of  models  of  railways,  bridges, 
canals,  i)orts,  water-works,  drainage-works,  etc.,  164  mod- 
els in  all.  In  the  mechanical  engineering  museum  are 
various  machines  and  models  of  machines,  instruments, 
steam  engines,  samples  of  test  pieces,  etc.,  in  all  1800 
exhibits.  The  nuisenm  of  naval  architecture  contains 
models  to  the  niimlier  of  1230.  There  are  also  mu- 
seums of  arms,  electrical  engineering,  architecture,  chem- 
istry, mining  and  metallurgy. 

A  State  HiKhivay  Law,  just  enacted  in  West  Virginia, 
cotnbines  the  offices  of  state  hig:hway  enRineer  and  professor 
of  highway  engineering  in  the  State  University.  We  quote 
from  the  act  as  follows: 

Sec.  1.  There  is  hereby  established  a  state  road  bureau. 
It  shall  consist  of  the  following  persons:  The  professor  in 
charge  of  the  railway  and  highway  department  at  the  state 
university  for  the  time  being:,  who  shall  be  the  chief  road 
engineer  and  the  chairman  of  the  road  bureau:  the  director 
of  the  experimental  station  at  the  state  university  for  the 
time  being  and  two  additional  members  of  said  bureau,  who 
shall  be  qualified  voters  of  the  state,  and  shall  be  appointed 
hy  the  governor.  The  said  two  additional  members  shall 
not    be    both    appointed    from    the    same    political    party. 

Sec.  2.  The  governor  shall  appoint  some  qualified  "and  ex- 
perienced civil  engineer  to  be  the  professor  in  charge  of  the 
railway  and   highway  department  at   the  state   university. 

Sec.  3.  The  said  chief  road  engineer  shall  receive  an  an- 
nual salary  of  $3500.  The  two  additional  members  of  the  said 
bureau  shall  each  receive  out  of  the  state  treasury  ?10  per 
day  for  so  many  days,  not  e-xceeding  90  days  in  anyone  year, 
as  he  may  be  employed  in  the  duties  of  his  office,  and  his 
actual    expenses    incurred    in    the    discharge    of   his    duties. 

Sec.  4.  It  shall  be  the  duty  of  the  state  road  bureau  to 
supervise  and  to  furnish  information  as  to  the  location,  con- 
struction and  maintenance  of  all  public  roads  in  this  state, 
to  provide  for  giving  instruction  in  road  building  and  to  su- 
pervise such  instruction,  and  render  assistance  to  the  county 
I'oad    authority. 
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A  Notable  Reservoir  for  Flood 
Control  in  Germany 

By  Kenneth  C.  Gr,\nt* 

The  largest  dam  in  Europe  has  just  been  completed  on 
the  Bober  River,  a  tributary  of  the  Oder,  in  the  province 
of  Silesia,  in  southeastern  Germany.  It  has  been  built 
by  the  Prussian  Government  and  the  province  of  Silesia 
for  the  purpose  of  controlling  floods  and  developing 
water  power. 

The  Bober  rises  in  the  Riesengebirge  ("Giant  moun- 
tains"), which  form  the  boundary  between  Bohemia  and 
Silesia,  and  flows  northward  through  a  beautiful  hilly 
country,  emptying  into  the  Oder  a  short  distance  below 
Crossen.  Its  drainage  basin  receives  a  heavy  rainfall, 
particularly  in  the  upper  portions,  and  its  valley  has  fre- 
quentlv  been  visited  by  disastrous  floods.  The  greatest 
of  these  floods,  that  of  July,  1897,  was  the  cause  of  the 
construction  of  this  dam.  The  capacity  of  the  reservoir 
is  great  enough  to  impound  the  damaging  part  of  the 
flood  water,  only  the  discharge  that  the  channel  below  the 
(lam   can   carry   without   overflow   ijeiiiu'   aiiowcd    to   pass 


The  dam  is  203  ft.  high,  23.6  ft.  wide  on  top,  and 
165  ft.  wide  at  the  base;  in  plan  it  is  curved  upstream, 
with  a  radius  of  820  ft.  A  roadway  runs  along  its  crest, 
which  is  918  ft.  long.  It  is  built  of  stone  masonry,  of 
wliich  it  contains  332,000  cu.yd.  The  total  excavation  for 
the  dam  amounted  to  222,000  cu.yd..  A  mortar  com- 
posed of  1  part  cement,  l^  trass,  ^  lime  and  5  sand 
was  used.  The  stone  was  quarried  in  the  valley  about 
2y2  miles  above  the  dam  site.  The  sand  was  obtained 
from  the  valley  directly  below  the  dam.  The  other  ma- 
terials and  equipment  were  brought  to  the  site  over  a  rail- 
road line  constructed  for  this  purpose. 

The  material  was  distributed  on  the  work  by  means  of 
hand-cars  operating  on  tracks  on  top  of  the  dam.  A  long 
inclined  trestle  on  the  upstream  side  of  the  dam  brought 
the  cars  up  to  the  level  of  the  work  by  means  of  cable 
haulage,  after  which  they  were  pushed  by  hand.  Xo 
overhead  cableway  was  used  during  construction,  the 
curved  form  of  the  dam  not  being  adapted  to  this  method 
of  bringing  material  to  the  work. 

During  construction,  the  water  of  the  Bober  was  de- 
flected by  a  diversion  weir  30  ft.  liiirli,  built   nboiit  900 


Figs.  1  .vxn  2.   The  Bobkh  IJiver  Da.m  at  M.mek,  Gekm.any,  ne.\u  Co.mim.etiun 


through  the  gates  during  a  flood.  It  is  also  great  enough 
80  that  the  reservoir  can  be  kept  about  half  full  and  the 
water  thus  stored  used  for  the  generation  of  electric 
power  at  a  large  powerhou.se  immediately  below  the  dam, 
as  well  as  for  the  increa.se  of  the  flow  of  the  lower  Bober. 
a  great  benefit  to  the  power  plants  along  its  course. 

The  dam  is  located  about  6.'2  miles  below  the  town  of 
Jlirschberg,  and  about  1 V4  miles  above  the  village  of 
Mauer.  At  this  point,  the  Bober  makes  a  wide  reverse 
curve,  and  the  sides  of  the  valley  draw  dose  together, 
with  steep,  rocky  walls  over  300  ft.  high,  forming  a  site 
aii|»areiitly  tiesigned  by  nature  for  the  erection  of  a  large 
dam. 

The  drainage  area  above  the  dam  is  467  square  miles. 
The  >na.xiniiini  re<iirded  discharge  from  this  area,  which 
occurred  in  July,  1897,  amounted  to  12,360  sec. -ft.,  or 
91  Hec.-ft.  per  .square  mile.  'I'he  minimum  discharge  is 
about  53  sec.-ft.,  or  0.11  sec. -ft.  per  square  mile. 

The  total  capacity  of  the  reservoir  is  1 ,76.').000,00(> 
cu.ft.  When  the  reservoir  is  full,  the  surface  area  is  593 
acres,  the  greatest  water  defith  is  153  ft.,  and  the  length 
is  5'^  miles. 

•CoimultlnK  Englnuifr,  Arrott   BMk.,   I'ltlnburKh.   Prno. 


ft.  ■,\\tu\v  the  site,  and  was  passed  around  the  work 
through  a  tunnel  12."),')  ft.  long,  29.5  ft.  wide  and  23  ft. 
high,  driven  through  the  solid  rock  on  the  right  side  of 
the  valley.  A  .><econd  low  dam,  just  above  the  outlet 
of  this  tunnel,  and  about  460  ft.  below  the 
site,  prevented  the  water  discharged  through  the 
tunnel  from  backing  up  and  overflowing  the 
work.  The  tunnel  had  a  tlischarging  iaj)acity  of  10,- 
590  sec-ft.,  or  only  about  14  the  maximum  di.scharge 
of  the  Bober.  As  a  result,  the  work  was  .xeveral  times  de- 
layed by  overflow  of  the  site. 

After  the  completion  of  the  dam  a  sectif)n  near  the 
middle  of  the  diversion  tunnel  was  walled  uj)  and  three 
5-ft.  discharge  pipc«  were  built  into  this  b\dkliead.  'i'hese 
pipes  are  provided  with  double  sliding  gates,  which  are 
operated  by  spindles  extending  up  through  a  vertical 
shaft  to  a  gate-house  above  high-water  level  in  the  reser- 
voir. Near  the  left  end.  of  the  <lani,  two  other  discharge 
pipes  of  the  same  size  pass  through  the  dam  at  the  bot- 
tom of  the  reservoir;  these  are  provided  with  gates  on 
both  the  upstream  and  downstream  sides  of  the  dam. 
When  the  reservoir  is  full,  the  five  i)ipea  can  discharge 
8825  sec.-ft.,   which   is  the  amount  the  channel   of  the 
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HoIht  below  the  dam  can  carry  witliout  overflow,  riiis 
(liscliargiiii;  caiiacily  is  in  addition  to  the  amount  that 
liasses  througii  the  four  61-in.  jjenstocks  of  tlie  tur- 
bines. 

At  the  left  end  of  the  dam  there  is  a  spillway  285  ft. 
long  extending  along  the  side  hill,  with  its  crest  5. J*  ft. 
below  the  crest  of  the  dam.  Water  passing  over  this 
spillway  flows  under  an  arch  at  the  dam  and  between 
guiiling  walls  down  to  the  river  bed  below  the  back- 
water dam  over  a  cascade  on  the  rocky  side  of  the  valley, 
which  has  been  cleared  of  all  soil  and  loose  material.  The 
discharge  over  this  spillway  in  the  event  of  the  water 
rising  to  the  crest  of  the  dam  would  be  17,650  sec. -ft., 
and  at  this  level  the  reservoir  capacity  would  he  increased 
by  158,850,000  cu.ft.  Such  a  condition  can  never  arise, 
however,  as  extended  records  of  the  flow  of  the  Bober  show 
that  its  floods  are  not  of  long  duration.    By  the  time  the 


power  from  the  Marklis.sa  plant  is  brought  to  a  trans- 
former station  at  the  Mauer  dam  at  30,000  volts,  and 
there  stepped  down  to  10,000  volts.  The  combined  power 
from  the  two  dams  is  tlieii  distributed  over  a  wide  area 
of  the  surrounding  country.  About  154  villages  and 
14  towns  are  thus  supplied,  at  a  price  of  from  2  to  4c. 
per  kilowatt-hour. 

About  (50%  of  the  total  capacity  of  the  reservoir,  or 
l,059,000,O(tO  cu.ft.,  will  be  u.sed  for  power  purposes,  and 
kept  as  full  as  possible.  The  remaining  706,000,000  cu.- 
ft. of  capacity  will  be  kept  empty  for  flood  con- 
trol. It  was  at  first  planned  to  keep  60%  of  the  capac- 
ity empty  for  flood-control  purposes,  but  the  successful 
experience  of  H  years  in  manipulating  the  Marklissa 
reservoir  for  combined  purposes  of  flood  control  and 
power  development,  and  careful  studies  of  the  flow  of 
the  Bober  River,  have  proved  that  it  will  he  sufficient  to 
keep  only  tO%  of  the  capacity  empty  for  flood  control. 
In  the  original  designs  an  overflow  weir  di.schargintr 
through  a  downfall  shaft  into  the  tunnel  at  the  right 
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Fig.  :i.    Tjocatiox  Plax  axd  MAxiMUir  Cross-Section-  of  Maitei;  Dam 


reservoir  has  tilled,  tlie  maxinuim  rate  of  flow,  or  peak 
discharge  of  the  floocl,  will  have  passed,  and  the  discharg- 
ing apparatus  above  described  will  be  ample  to  accommo- 
date the  flood  discharge  that  may  still  remain. 

The  poweriiouse  is  located  immediately  l)elow  the  dam. 
The  water  is  brought  to  the  turbines  through  four  cir- 
cular concrete  brick-limed  tubes.  5i/4  ft.  in  diameter,  pro- 
vided with  gates  on  the  upstream  side.  There  are  4 
units  of  1500  hp.  each  (rated  at  average  water  level  in 
the  reservoir)  or  6000  hp.  in  all.  With  the  reservoir 
60%  full,  8000  hp.  can  be  developed.  In  years  of  nor- 
mal rainfall  the  power  is  reckoned  as  3000  hp..  24-hr. 
power,  with  89  ft.  head. 

This  power  is  operated  in  connection  with  that  de- 
veloped at  the  Marklissa  dam,  a  similar  structure  about 
17  miles  to  the  west,  completed  in  1905.  on  the  Quei.ss. 
a  tributary  of  the  Bober.  The  Marklissa  plant  has  3000 
hp,   maximum  capacity,  and   1500  hp.   average.       The 


of  the  dam  was  projrosed.  This  shaft  would  have  emp- 
tied into  the  tunnel  below  the  bulkhead  containing  the 
discharge  pipes  already  described.  The  spillway  would 
have  been  placed  at  the  level  at  which  the  reservoir  has 
a  capacity  of  706,000,000  cu.  ft.,  or  40%  of  the  total  ca- 
pacity. Discharge  over  its  cre.st  would  therefore  have 
commenced  as  soon  as  the  flood-control  capacity  at  first 
contemplated,  or  60%,  began  to  be  encroached  upon.  The 
weir  was  to  be  controlled  by  gates  in  such  a  manner  that 
the  discharge  by  this  outlet  would  never  exceed  the  carry- 
ing capacity  of  the  river  channel  below  the  dam,  or  8825 
sec. -ft.  This  device  would  have  served  the  double  pur- 
po.se  of  keeping  the  river  within  its  banks  below  the  dam. 
and  of  reserving  the  60%  flood  capacity  of  the  reservoir 
for  the  storage  of  damaging  flood  water  only. 

As  already  stated,  however,  the  successful  experience 
with  the  Marklissa  Dam,  and  the  studies  of  the  Boher's 
flow,  showed  this  part  of  the  plan  to  be  unnecessary;  for 
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it  was  found  that  the  floods  were  of  short  enough  dura- 
tion so  that  by  the  time  the  reservoir  might  fill  up.  the 
rate  of  flood  discharge  would  have  fallen  to  an  amount 
that  could  he  taken  care  of  by  the  other  discharging  ap- 
paratus already  described.  The  saving  in  cost  and  the 
increase  iu  power  output  that  have  been  obtained  by  this 
important  change  of  the  plans  are  a  striking  cxanii'le  of 
the  necessity  of  having  adequate  stream-fiow  records  in 
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order  to  design  a  reservoir  of  {\u>  cliaraclcr  siUrly  ami 
economically,  and  in  such  a  way  as  to  get  the  gicatcst 
po.>isible  use  of  the  water  stored. 

The  cost  of  the  dam  and  appurtenances  was  $l.flii.- 
000,  and  of  land  and  damages,  $576,000;  making  a  total 
cost  of  .$l,ii;i<J,00O,  or  about  $1130  per  million  cubic 
feet  of  storage.  The  flooded  area  in  general  was  not 
built  up,  but  tile  damages  were  raised  to  the  above  high 
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figure  by  the  fad  that  a  large  paper  mill  aii<l  a  pulp  mill 
had  to  be  bought. 

Of  the  above  co.^t  of  .$1.!M)2,000,  the  state  of  i'rii-siii 
bore  four-finii.s  and  the  provjiue  of  Silesia  one-fifth.  In 
addition  to  this,  however,  the  province  of  Silesia  has  also 
appro|)rialed  about  $l,!)6H.(»0(l  for  the  power  plants  at 
\farklissa  and  Mauer  and  for  the  transtnissiou  lines. 
Further,  the  j)ro\  inee  has  paid  the  stale  al)Out  $18(1,000 
fr)r  the  water  rights  at  the  reservoir  site. 

The  first  work  on  the  reservoir  was  begun  in  1?)02. 
Laud  was  bought  and  the  investiL'ationa  of  tin?  footings 


at  the  dam  site  were  carried  out.  The  latter  were  not 
completed  until  1903,  being  attended  with  considerable 
difficulty,  on  account  of  the  bed  of  the  valley  being  filled 
with  sand,  gravel,  boulders  and  other  water-worn  drift. 
Tn  1904  the  diversion  tunnel  was  begun:  it  was  com- 
pleted in  1905.  The  excavation  for  the  dam  was  carried 
out  in  1906  and  1907.  Work  on  the  dam  itself  was  be- 
gun in  1908,  and  in  June  of  that  year  the  cornerstone 
was  laid  with  great  ceremony.  When  the  work  was  iu 
full  progress  about  250  masons  anil  5.jO  laborers  were 
employed.  The  maximum  amount  of  masonry  placed  per 
day  was  about  1000  cii.\d. 

The  dam  was  finally  com])lete(l  in  Xox..  1912.  On 
Xov.  16,  it  was  formally  opened  liy  the  Emjieror  with 
great  ceremony  in  the  ])resence  of  a  distinguished  body 
of  statesmen  and  engineers. 


Reminiscenc    of  a      Pioneer  Engineer 
of  the  Great  Northern  Ry. 

(t'()\Ti!ii!ri"i;ii) 

The  present  style  of  lettering  maps  and  ]>lans  came 
into  vogue  in  the  '90's,  and  it  gradually  sii|)ersede(l  the 
more  elaborate  style  of  earlier  times.  Map  draftsmen, 
who  were  expert  letterers,  were  iKine  too  common  in  the 
early  days  and  they  received  hetliT  salaries  thirty  years 
ago  than  are  jiaid  today.  IJiiniaii  and  sc-ript  texts  were 
llie  standards,  and  niiich  time  was  dcvotiMJ  to  designing 
artistic  map  titles.  The  Honiaii  leller,  extremely  flex- 
ible, lent  itself  to  an  endless  vnriety  in  composition. 
In  a  well  executed  title,  each  letter  was  iiroportioni'il 
to  the  ))lace  it  occupied  and  no  mechanically  set  dimen- 
sions were  tolerated  by  the  best  draftsmen. 

Good  script  writers  were  more  rare  than  masters  of 
the  I'onian  ty]ie.  The  necessary  linn  but  delicate  touch, 
the  result  in  some  cases  of  ycais  o\'  pi-;icticc.  was  not  to 
lie  attained  to  jierfection  by  the  mnuiKiii  run  of  drafts- 
men. In  still  eaii'er  times  the  '"iM  llmirisli  and  fanci- 
ful ly  decorated  letters  were  coiniunnly  used. 

The  aicompanying  sample  is  from  the  ])en  of  one  of 
llidse  early  experts,  a  hasty  title  executed  offhand  by  a 
man  several  years  past  three  score  and  ten.  but  who  was 
still  active  in  the  closing  years  of  a  busy  life  in  the  draft- 
ing room  of  the  great  railway  system  which  he  once 
served  for  twelve  years  as  Chief  Engineer.  This  man, 
Charles  A.  F.  Morris,  was  a  type  of  a  group  of  hardy 
pioneer  engineers,   now   fast  disa]>])earing. 

Charles  A.  F.  Morris  lia<l  taken  his  degree  at  Trin- 
ity College,  Dublin,  Ireland:  he  had  served  a  three  years' 
apjirenticeship  under  a  promiiienf  Hrilish  civil  engineer, 
and  spent  two  years  in  the  government  service  on  rail- 
road, bridge,  highway  and  seawall  i-oiisl  ruction,  lie  bad 
lieeome  ai)t  in  organization  and  in  iIk;  direction  of  large 
forei's  of  men   before  reacliing  lii,-   nnijority. 

lie  nnirrie<l  and  emigrated  to  .America.     Immediately 

after  liis  arrival  in  New  Vork  City  h itered  the  employ 

of  the  Hudson  IJiver  IMt.  Co.  and  s|)ent  five  y'^'Ts  on 
railroad  location  and  eonstrmt  ion  on  various  Eastern 
railways. 

He  then  decided  to  take  a  liaml  in  the  develo|iment 
(d'  the  Northwest.  Within  a  year  of  his  arrival  in  St. 
I'aiil.  Minn.,  in  IH.^d,  he  secured  a  large  tract  of  land  on 
Lake  Miiini'tonkn  and  erected  a  steam  sawmill  at  St.  Al- 
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bans    \\;\\.      h\>v  one   I'lill   scasdii    he  siipiilu'd    llu'  (lciiian<l 

tor  <iak    liiiiilici'   111'   a    Irrnlui-v    within    ^i    liidins   u\'   > ■ 

liuiiilrcil  null's.  'I'lic  iic'Xl  year  llic  null  was  liiirnrd  and 
,$1(1,(1011  went    up  ill  siiKikr  willi   nci   iiisiii-aiiic. 

Tliiis  forcibly  .switched  hack  hi  Ins  old  pnd'cssiiiii,  he 
assiiciated  liimself  with  Ihc  men  wIki  iiruanizcd  the  Min- 
nesota A:  I'acifie  U.K.  Co.  .\s  proincjler.  en,iiineei-  and 
cdiitraclin',  he  followed  the  misfortunes  of  this  first  rail- 
road entcrpi'i.se  of  Minnesota  for  three  futile  years,  when 
the  property  reverted  to  the  state.  Hundreds  of  miles 
of  line  bad  been  located  north,  south  and  west  of  St. 
I'aiil.  and  (10  miles  of  "'radint;-  were  complelcil  mi  the 
east  side  of  tbe  Mi.ssi.ssi])])]  Iiivcr,  but  1  loo  fl.  was  the 
sum  total  of  track  laid. 

Tbe  St.  Paul  ])ioneei's,  laiwever.  were  not  tbe  men  to  let, 
go  of  a  good  thing  at  the  behest  of  adversity.  Two  years 
later  the  company  was  reorganized  as  the  St.  F'aul  &  Pa- 
cific h'.R.  Co.  Ten  miles  of  track  between  St.  I'anl  and 
Minneapolis  were  laid  on  tbe  roadbed  already  graded  ami 
the  locomotive,  "\Vm.  Crooks,  Xo.  1,"  was  ])ut  into  com- 
mission. A  few  montbs  ago,  on  tbe  occasion  of  Jame.s  J. 
Hill's  74lli  birthday,  the  old  "Wm.  Crooks"  was  again 
put  under  steam  at  the  St.  Paul  Union   Depot. 

During  the  year  of  reorganization  of  the  railway,  Mr. 
Morris  served  a  term  as  City  Surveyor  of  St.  Paul.  In 
,1S()3-'4  be  graded  under  t-ontract  the  Winona  branch 
of  the  St.  Paul  &  Pacific  R.H.  from  St.  Paul  to  Hastings. 
Later  he  was  employed  in  various  capacities  under  (^hief 


Sami'li-;  of  a\  <  >lii-Si  ^  I.I':  SriMcr  Titli: 

(One-third    .ictuul    .size.) 

Engineer  .Tames  D.  Skinner,  whom  be  succeecled  in  1868. 
In  1867  he  had  bridged  the  Mississippi  for  the  city  of 
St.  Cloud.  During  the  greater  part  of  his  service  as 
Chief  Engineer  the  St.  Paul  &  Pacific  was  in  tbe  bands 
of  a  Receiver. 

When  Mr.  Morris  became  Chief  Engineer  of  the  St. 
Paul  &  Pacific  in  1868,  the  road  had  been  completed 
.  only  from  St.  Paul  to  St.  Cloud,  75  miles  up  the  Miss- 
issippi River.  In  1879  the  St.  Paul,  Minneapolis  &  Man- 
itoba R.R.  Co.  was  organized  by  James  J.  Hill  and  bis 
associates  for  the  purchase  of  the  St.  Paul  &  Pacific.  TIk^ 
Dutch  bondholders  were  glad  to  turn  over  the  weari.soinc 
burden  of  their  holdings  to  the  new  company.  Aliout 
600  miles  of  track  and  a  land  grant  of  two  and  a  half 
million  acres  were  secured  for  about  .$6,(loo.(i()(i. 

Mr.  Morris  resigned  a  year  later  to  take  cbai-gc  of  the 
con.struction  of  the  Oregon  &  California  R.R.  from  Port- 
land, Ore.,  South.  When  this  work  was  completed,  alwut 
five  years  later,  he  took  a  little  vacation  in  Paris  before 
becoming  the  Chief  Engineer  of  the  St.  Paul  &  Dulutb 
R.R.  He  now  began  to  think  about  settling  down  to  a 
cpiiet  life,  and  he  built  himself  a  home  on  Lake  Minne- 
tonka,  not  far  from  the  site  of  liis  early  misfortune. 

But  his  time  was  not  altogether  devoted  to  rural  en- 
joyment. After  six  years  on  the  St.  Paul  &  Duluth  he 
was  cho.sen  Building  Inspector  of  the  city  of  St.  Paul  for 
the  term  1892-'3.     He  then  retired.     Naturally  this  did 


not  >iiii  ,1  niMji  ol  his  active  temperamcMil.  .\i  the  age 
>if  ;  1  he  rciiirncd  to  the  service  of  the  great  railway  hys- 
Icni  wJMi.si'  curly  ih'Vclopmcnl  he  bail  so  well  direclfd. 
At  the  age  of  ::,  years  he  c.uild  still  be  found  in  the 
liafiMiL:  riKiiii  uIhtc  his  band  was  still  steady,  and 
bis  loiK  h  liriii.  .Mr.  Morris  was  a  stocky,  roiind-fa<f(l 
little  imin.  niiK  h  hdow  niediiun  height,  impulsive  and 
quick  of  spci'ch.  bill  nincb  beloved  by  his  associates.  He 
died   ill    MMU;   III   |||^  V.nU  vcar. 


A  50-Ton    Locomotive  Crane* 

.\  .'lO-tdii  locomoli\c  jil)  crane  has  been  ordereil  by 
the  r.  S.  \a\y  Department  for  the  Brooklyn  '^'ard,  from 
the  liiowning  iMigiiieering  Co.,  of  Cleveland,  O.  When 
compli'Icd  il  will  probably  be  tbe  largest  locomotive 
crane  in  the  coiintiy.  The  design  will  be  similar,  ex- 
cept for  the  Ikmiiii.  lo  the  IO-t(jn  type  shown  in  the  ac- 
companying (igiirc.  built  by  I  be  same  company  for  the 
Xavy  Yards  at  Porlsmouth,  .\.  H.  and   .Vorfolk.  \'a. 

Tbe  JO-ton  crane  will  have  thai  gross  lift  in;;-  capacity 
at  70  fl.  radius:  at  S.j  ft.  the  caj)acity  will  be  10  ion's 
and  at  \'i'.'i  It.  (llic  maximum  radius)  1.5  tons;  The  main 
lioiun   will   ciiriA    a   i(uiiitcrwciglilc(l   auxiliarv   cml    boom 
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.\    fo-Tox  LorojtoTivK  .Tin  Ct!.\xe 

(As    built    by    the    Kiiiwnins:    EnKineeririK    Co..    fi>i-    the    U.    S. 
Xavy    X-arils    at    I'ortsiiiout  h.    X.    H..    and    .Xorl'nlU.    Va) 

with  its  control  machinery  on  ihc  body  (d'  the  crane. 
The  niain-booni  hoisi  will  h;i\('  l-in.  steel  cable  (30  jiarts) 
\\itb  both  ends  wound  on  "^l-in.  drums. 

The  I'slimatcil  weight  of  this  machine  is  500  tons. 
There  will  he  l(i  I'ollcd-stccl.  doiible-flaiige  30-in.  wheels, 
keyed  to  the  a.xics:  the  wheel  ba.se  will  be  29  ft.  9  in. 
and  the  track  gage  is  fi.  A  track  .speed  of  120  ft.  per 
mill,  will   he  secured. 

The  particular  service  for  which  this  crane  is  needed 
is  reported  to  be  in  handling  the  wire-cage  type  of  mil- 
itary mast.  Heretofore  it  has  been  iiece.ssary  to  remove 
these  111  two  or  three  .sections  during  overhauling.  The 
I  rane  track  will  run  anumd  one  end  and  both  sides 
of  tbe  dry  dock  foi-  general  service  in  lifting  boilers, 
niaihinery.  armor  plate  and  oi-dnancc. 


■'anamn  Canal  Excavation  during;  February,  totaled  2.108.- 
530  cu.yd..  a  daily  average  of  91,B75  cu.yd.  for  each  of  the  23 
worlting  days.  The  rainfall  was  1.09  in.  The  amount  of  con- 
crete laid  in  February  was  77,489  cu.yd..  and  12.'?. 792  cu.yd.  of 
fill   was  placed   in  dams. 
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A    Bill    to    Provide    for    State   Water 

Conservation  and  State  Control  of 

Dams  in  Pennsylvania 

For  a  number  of  years  past  there  has  been  in  existence 
in  Pennsylvania  a  State  Water  Supply  Commission,  con- 
sisting of  five  members.  The  powers  of  the  commission 
have  not  been  very  extensive.  They  have  included  the 
passing  upon  applications  of  water  company  charters 
and  limited  control  over  the  building  of  dams  or  other 
obstructions  in  navigable  streams.  There  is  now  pending 
before  the  Pennsylvania  Legislature  a  bill  which,  if  en- 
acted, would  create  a  State  Water  Commission  with  pow- 
ers much  larger  than  those  of  the  present  commission 
and  at  the  same  time  consolidate  earlier  legislation  for 
water  control. 

The  feature  of  the  proposed  legislation  that  is  of  most 
interest  to  engineers  is  the  proposal  to  subject  the  lo- 
cation, design,  and  construction  of  dams  and  all  other 
stream  obstructions  to  the  control  of  the  State  Water 
Commission.  Other  notable  features  of  the  bill  are  its 
provision  for  what  might  be  termed  a  water  conserva- 
tion survey  of  the  whole  state;  the  surrender  to  the 
state  of  all  unused  water  and  dam  site  rights;  the  con- 
trol over  the  chartering,  consolidation  and  lease  of  water- 
supply  and  water-power  companies ;  compensation  for 
water  or  water-power  improvements  under  certain  con- 
ditions; and  in  general  state  control,  through  the  commi.-^- 
sion  (in  some  cases  in  conjunction  with  the  governor),  of 
the  water  resources  of  the  state  and  their  utilization 
for  various  purposes. 

Like  the  present  State  Water  Supply  Commission,  the 
new  commission  would  consist  of  five  members,  including 
three  to  be  appointed  by  the  governor  subject  to  the 
confirmation  of  the  Senate  and  two  members  ex-oflicio. 
The  e.\-officio  members  would  be  the  Commissioners  of 
Health  and  of  Forestry.  The  new  bill  provides  that  the 
three  members  appointed  by  the  governor  would  serve 
four  years  with  salaries  of  ^5,WH)  per  year,  while  the  ex- 
officio  members  would  be  paid  their  necessary  expenses 
only.  The  commission  would  be  authorized  to  appoint 
a  chief  engineer,  who  would  have  to  be  "a  competent 
civil  and  hydraulic  engineer,"  at  a  salary  of  $.")000  per 
year,  and  three  principal  assistant  engineers,  of  whom  one 
would  receive  $3000,  one  $2400,  and  one  $1800  per 
year.  Authority  is  also  given  for  employing  other  en- 
gineers, geologists,  clerks  and  field  assistants. 

The  objects  of  the  bill  and  its  provision  for  a  water 
conservation  survey  of  the  .«tate  are  as  follows : 

Sect.  G.  The  Intent  and  purpose  of  this  act  Is  to  provide 
a  method  and  powers  for  a  full  and  complete  Investleatlon. 
survey,  conservation,  development,  utilization  and  distribu- 
tion of  the  water  resources  of  the  State  In  such  a  way  as  to 
make  them  of  the  greatest  possible  use  to  the  larf^est  numbi-r 
cf  people  for  the  longest  possible  time  and  each  provision  of 
this  act  Is  to  be  Interpreted  In  the  most  liberal  manner  for 
the  best  accomplishment  of  this  purpose.  The  jurisdiction  of 
the  State  Water  Commission  shall  extend  over  and  Include 
all  streams  situate,  lylnK  and  beInK  wholly  within  this  State 
or  between  this  and  any  other  State  or  States,  Including  the 
river  Delawnre  and  all  lakes,  ponds  or  bodies  of  water  either 
wholly  or  partly  within  this  State,  and  over  the  use  of  the 
waters   thereof  as   heriMn  set   forth. 

Sect.  6.  In  order  to  carry  out  the  provisions  of  this  act  It 
shall  be  the  duty  of  the  commission  to  procure  as  speedily 
and  thorouKhly  as  possible  all  data  and  facts  and  collect, 
tabulate,  record  and  preserve  In  dies  and  publish  complete 
Information  concerning  the  water  resources  of  thi-  Stat<'.  tak- 
InK  an  Inventory  stream  by  stream  and  district  by  district  of 
the  amount  of  (low  and   present   utilization   thereof,  to  the  end 


that  a  comprehensive  plan  may  be  eventually  adopted  cover- 
ing the  entire  State,  together  with  such  recommendations  as 
will  best  conserve,  utilize,  develop  and  distribute  the  waters 
thereof  and  so  regulate  the  flow  of  the  streams  as  to  reduce 
floods  in  times  of  high  water  and  provide  increased  flow  In 
times   of  drought. 

A  number  of  comprehensive  sections  are  included  in 
the  bill,  each  and  all  designed  to  make  necessary  the 
approval  of  the  commission  and  also  by  the  governor  of 
the  state  of  any  charter  which  authorizes  the  "supply, 
storage  and  transportation  of  water  and  water  power  for 
commercial  and  manufacturing  purposes."  The  approval 
of  the  commission  and  of  the  governor  is  also  necessary 
tor  the  consolidation  of  existing  companies  created  for 
the  purposes  just  named,  or  for  the  sale,  assignment  or 
transfer  or  lease  of  any  franchise  or  real  or  personal 
property  used  for  water-supply  or  water-power  purposes. 
All  these  sections  state  with  particularity  that  necessary 
applications  to  the  end  just  stated  should  specify  the 
■■point  or  points  on  said  streams  or  other  bodies  of  water 
at  which  it  is  proposed  to  take  or  use  water  or  water- 
power  thereafter."  Provision  is  made  for  the  reversion  to 
the  state  of  the  unused  water  rights  of  existing  companies 
which  apply  for  further  powers. 

All  municipalities  and  private  corporations  desiring 
new  or  additional  sources  of  water-supply  for  water  or 
power  must  apply  to  the  State  Water  Commission  for  the 
authorization  before  such  sources  can  be  utilized.  Per- 
mits may  be  granted  only  on  approval  by  a  majority  of 
the  members  of  the  State  Water  Commission,  and  also 
the  approval  of  the  governor.  When  such  permits  are 
granted  they  must  be  duly  recorded  with  the  secretary 
of  state  and  the  record  must  stipulate  just  what  rights 
have  been  granted. 

The  sections  of  the  act  designed  to  give  the  State 
Water  Commission  full  control  over  the  construction  of 
dams  and  reservoirs  or  any  other  obstructions  to  streams 
provide  that  "no  persons  or  persons,  corporations,  states, 
counties,  cities,  borough  or  townshi])  officials  shall  have 
the  right  to  build  in  or  along  any  of  the  streams,  lakes, 
or  ponds"  of  the  state  "any  dam,  wall,  wingwall,  wharf, 
pier,  embankment,  abutment,  projection,  or  other  ob- 
struction" or  "cause  to  be  deposited  over  the  bank  or 
in  the  channel  of  any  such  stream,  lake,  or  pond  any 
trades  waste,  municipal  waste,  ashes,  or  refuse  of  any 
kind,  or  material,  nor  make  any  addition  to  any  exist- 
ing dam,"  etc.,  "nor  in  any  manner  change  or  diminish 
the  course,  current,  or  cross-section"  of  any  stream,  lake, 
or  pond  without  a  permit  of  the  State  Water  Commis- 
sion, which  [)erniit  shall  contain  "such  restrictions,  limi- 
tations, or  other  provisions  as  the  commission  may  deem 
necessary  or  advisable."  Applications  for  such  permits 
must  be  accompanied  by  full  jjlaiis  and  descrijitivc  mat- 
ter. 

The  bill  provides  for  sniicrvision  and  control  of  the 
construction  of  dams  and  reservoirs  for  which  permits 
have  been  granted  by  the  State  Water  Commission.  The 
commission  may  require  such  changes  and  modifications 
in  the  plans  as  "may  be  neccs.sary  to  conform  to  |)iib- 
lic  policy  and  to  insure  jmblic  safety."  To  this  end  the 
commission  shall  "cause  frequent  exaniinntions  and  in- 
sy)ections  to  be  made  during  the  progress  of  construc- 
tion and  at  any  time  thereafter  during  the  period  of  op- 
eration" of  any  dams  and  reservoirs  built  under  its  per- 
mit. 

Either  on  its  own  initiative  or  on  complaint  from  any 
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citizen,  the  commission  may  at  any  time  "direct  its  en- 
gineer or  other  persons  selected  by  it  to  examine  into 
the  condition  of  any  dam  or  structure  referred  to  in  thi« 
act  constructed  or  controlled  by  any  j)erson,  corpora- 
tion, county,  township  or  borough  for  the  purpose  of 
determining  whether  the  same  is  pro])erly  constructed 
and  safe,  or  whether  it  be  in  any  way  dangerous  to  the 
public  safety."-  If  the  examination  indicates  that  the 
dam  or  structure  is  unsafe,  then  the  commission  may 
order  it  altered  as  it  sees  fit  but  not  until  after  an  order 
and  hearing.  If  such  an  order  is  not  obeyed,  then  the 
Attorney-General  shall  be  notified  and  take  such  action 
as  is  necessary  "for  the  removal  or  abatement  of  said 
structure  as  a  public  nuisance  or  a  menace,  as  may  be 
authorized  by  law." 

The  bill  also  authorizes  any  borough  or  city  to  request 
the  State  Water  Commission  to  "establish  permanent 
harbor  or  shore  lines  along  any  stream,  lake  or  oilier 
bodv  of  water  lying  within"  its  boundaries,  and  the  com- 
mission is  authorized  to  act  upon  such  applications  as 
it  sees  fit  after  making  various  investigations. 

In  order  to  cinch  still  tighter  the  control  of  the  com- 
mission no  corporation  or  municipality  may  exercise  the 
right  of  eminent  domain  as  regards  the  waters  or  lands 
of  the  state  without  a  permit  to  that  end  granted  by  the 
commission  after  application  and  investigation  by  the 
commission. 

The  right  to  purchase  any  works  or  plants  constructed 
by  any  private  corporation  under  the  bill  being  reviewed 
is  reserved  to  the  state  and  any  of  its  municipalities,  but 
the  right  cannot  be  exercised  until  the  expiration  of  50 
years  from  the  date  of  the  grant  or  privilege.  Provis- 
ion for  appraisal  by  arbitrators  is  made  in  the  case  of 
such  purchases,  with  appeal  to  the  courts. 

Compensation  to  the  state  and  municipality  or  any 
corporation  is  provided  for  in  the  bill  in  cases  where 
"the  construction  of  storage  reservoirs  improve,  regu- 
late, or  control  the  flow  of  any  stream  directly  or  in- 
directly" in  such  a  way  that  the  "now  use"  of  the  stream 
"is  benefited  or  enhanced  by  such  improvements,  regula- 
tion or  control."  The  amount  of  compensation  to  be 
paid  is  to  be  deter-mined  by  the  commission. 

The  right  of  water  or  water-power  companies  to  oper- 
ate under  their  charter  may  be  inquired  into  by  the  com- 
mission at  any  time,  either  on  its  own  initiative  or  in 
response  to  a  petition.  Such  an  inquiry  would  "deter- 
mine whether  such  company  has  commenced  work  upon 
its  plant  or  completed  the  same  within  the  time  provided 
by  the  law."  Unless  this  investigation  showed  that  this 
was  not  the  case,  then  the  commission  would  have  power 
to  issue  a  decree  "declaring  the  company  defunct  or  cer- 
tify the  facts  in  the  case  to  the  Attorney-General  with  a 
request  that  he  institute  quo  warranto  proceedings 
against  such  corporation  for  the  annulment  and  revoca- 
tion of  its  charter." 

An  interesting  provision  of  the  bill  designed  in  the  in- 
terests of  the  conservation  and  full  use  of  the  natural 
waters  of  the  state  is  as  follows : 

Sect.  20.  An  reservoirs  hereafter  built  by  any  person,  per- 
sons, corporations,  State,  counties,  townships  or  boroughs  for 
which  permits  shall  be  issued  under  the  foregroing-  provisions 
of  this  act  shall  if  the  State  Water  Commission  deem  it 
necessary,  and  so  direct,  be  designed  and  constructed  with 
adequate  storage  capacity  over  and  above  that  needed  for  the 
storage,  supply,  transportation  and  power  purposes  of  the 
applicant  sufficient  to  store  and  hold  peak-flood  waters  dur- 
ing  periods   of  maximum    flows   and    with    adequate    facilities 


for  Increaalnt?  the  low  water  flow  at  such  periods  of  the  year 
111  which  this.  In  the  opinion  of  Huld  commlHHion,  Hhiill  bn 
deemed  advisable,  and  the  Slate  \.' liter  CiimmlHHlon  iihall  havo 
the  rlKht  and  Is  hereby  ^Iveii  the  power  to  d«'termlne  from 
Its  InveatlKatluiis  and  knowledge  what  requirements  shall  be 
deemed  advisable  and  to  take  all  necessary  steps  to  control 
such  flood  flows  and  reKUlate  low  water  flows,  and  any  viola- 
tion of  the  orders  of  the  commission  In  connection  therewith 
shall  constitute  a  misdemeanor  punishable  as  hereinafter  pro- 
vided. 

In  order  that  the  coiiiiiiissioii  may  be  fully  informed, 
the  bill  provides  that  all  "i)erson.s,  corporation.s,  munici- 
jial  or  private,  storing,  supplying  or  transporting  water 
or  generating  or  transmitting  power  therefrom"  shall 
by  Jan.  31  of  each  year  make  a  re])ort  to  the  commis- 
sion covering  the  calendar  year  ending  Dec.  31  prev- 
iously." Such  reports  shall  "include  a  statement  of  the 
character  and  conditions  of  all  the  works  proposed  and 
plants  and  structures  used  for  the  purpose  under  the 
permit  granted  by  the  commission  under  the  authority 
of  this  act,  and  such  other  information  and  details  as 
may  be  required  by  the  rules  of  the  State  Water  Com- 
mission." 

Violations  of  the  bill  constitute  misdemeanors  and  ren- 
der persons  convicted  of  the  same  liable  to  fines  of  from 
$100  to  $1000,  or  imprisonment  of  not  over  a  year,  or 
both  fine  and  imprisonment  at  the  discretion  of  the 
court. 


The  Appraisal  of  Water-Works    Prop- 
erties* 


By  Dorc.L.-v.s  A.  GR.\HAMt 


Water  works  properties  are  appraised  for  three  purposes 
— for  purchase,  for  rate-making  and  for  the  issuing  of  Se- 
curities. 

There  are  four  distinct  methods  which  have  been  employed 
in  the  appraisal  of  water-works  properties  and  which  have 
been  quite  generally  recognized  by  the  courts  and  appraisal 
boards  as  giving  an  indication,  at  least,  of  the  true  value 
of    a   property. 

First,  and  perhaps  of  least  importance,  is  the  method  of 
estimating  the  value  of  a  plant  by  means  of  the  market 
value  of  its  stocks  and  bonds.  This  method  would,  of  course, 
not  be  applicable  to  a  municipally  owned  plant,  and  the' 
instances  are  rare,  in  the  West  at  least,  where  a  continuing 
and  representative  market  for  such  securities  can  be  said  to 
exist.  Furthermore,  the  value  of  securities  is  generally  based 
on  the  earning  power  of  the  utility  and  where  limited  fran- 
chises and  municipal  control  prevail,  such  a  basis  would 
render   the   estimate   of  little   value. 

Another  method,  also  based  on  generalities,  is  what  might 
be  termed  the  commercial  or  comparative  method.  This  in- 
volves a  consideration  of  the  value  of  the  plant  in  question 
as  compared  to  averages  of  the  values  of  other  plants  in 
general  and  to  the  values  of  individual  plants  in  which  all 
conditions  affecting  value  are  known  to  be  similar.  This  is 
the  method  most  available  to  the  ordinary  business  man  and, 
when  used  intelligently,  gives  useful  results.  It  must  be  used 
with  caution,  however,  and  without  prejudice,  as  individual 
plants  differ  widely   in  characteristics  and  values. 

Next  in  importance  comes  the  "past  cost"  method.  Where 
the  data  can  be  accurately  obtained,  the  past  cost  un- 
doubtedly furnishes  an  excellent  and,  in  some  respects,  a  fair 
measure  of  value.  Unlike  reproduction  cost  it  involves  no 
estimation  of  depreciation,  but,  to  offset  this,  no  credit  is 
given  for  the  appreciation  of  land,  material  and  labor  values. 
Its  chief  objection  lies  in  the  difficulty  usually  encountered 
in  obtaining  reliable  audits  of  the  construction  accounts,  as 
few  water  companies  have  kept  their  early  books  in  suffi- 
ciently complete  detail  to  permit  an  accurate  separation  to  be 
made  between  construction  and  operation  accounts.  Its  chief 
advantage    is    that    past    cost    represents    actual    expenditures 


•Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Illinois  Water  Supply  Association,  at  Urbana,  111.,  March  11, 
12,   1913. 

tPrincipal  Assistant  Engineer  for  Dabney  H.  Maury,  11S7 
Monadnock  Block,  Chicago. 


678 


E  X  G  I  X  E  E  R  I  N'  G     X  E  \V  S 


Vol.  69.   Xo.  14 


and.  when  the  plant  has  been  wisely  managed  according  to 
the  local  laws  and  requirements,  the  actual  cost  would  seem 
to  give  a  very  fair  measure  of  the  true  value  of  the  plant  to 
the  community. 

Last,  and  in  most  general  use  because  of  its  universal 
adaptability,  is  the  "reproduction  method"  This  is  in  keep- 
ing with  our  common  methods  of  trade  appraisal  and.  in  the 
hands  of  skilled  appraisers,  it  furnished  a  very  excellent 
measure  of  value.  This  method  involves  the  hypothetical 
construction,  step  by  step,  of  an  exactly  similar  comparative 
plant,  the  hypothesis  being  carried  successively  through  all 
the  stages  of  origination,  construction,  and  business  develop- 
ment which  would  be  necessary  in  the  actual  construction 
Of  a  water-works  system.  The  structures,  machinery.  pipe.s 
and  the  general  or  overhead  items  are  estimated  at  what  it 
would  reasonably  cost  to  reproduce  them  at  the  existing  nor- 
mal prices  of  material,  labor  and  money,  and  the  reproduc- 
tion costs  are  then  reduced  by  the  amounts  of  depreciation 
the  plant  has  suffered  from  all  causes.  The  reproduction 
method  is  not  as  simple  in  application  as  is  commonly  sup- 
posed. The  ability  of  the  appraiser  must  be  precisely  that 
required  in  actually  planning  and  constructing  a  new  plant. 
Though  the  estimator  has  before  him  full  sized  plans  and 
specifications,  in  the  form  of  the  existing  plant  and  a  com- 
plete inventory  of  the  details  involved,  yet  there  are  many 
items,  such  as  temporary  structures  and  conditions  of  hazard, 
which  must  necessarily  disappear  from  view  upon  the  com- 
pletion of  the  plant,  yet  which  must  be  estimated  and  in- 
cluded in  the  total  cost  of  the  work. 

This  method  has  both  advantages  and  disadvantages.  It 
requires  a  detailed  study  of  the  conditions  involved  and  a 
logical  reason  for  each  step  or  theory  adopted.  It,  there- 
fore, tends  to  eliminate  guess  work  and  the  effect  of 
prejudice  as  far  as  possible.  On  the  other  hand  detailed  esti- 
mates tend  to  lessen  the  probability  of  a  broad  consideration 
of  the  subject  and  to  substantiate  small  errors  in  unit  prices 
which,  because  they  are  many  times  multiplied  in  the  total. 
may   materially   affect   the   final   result. 

The  first  step  In  the  appraisal  is  the  preparation  of  the 
Inventory.  Properly  prepared  the  inventory  is  quite  different 
from  that  ordinarily  made  by  business  houses,  where  the  ob- 
ject is  to  list  up  and  describe  articles  which  have  a  recog- 
nized market  value.  It  should  be  a  complete  record  of  the 
details  of  the  plant  and  should  give  the  history  of  the  plant, 
the  laws  or  ordinances  which  might  affect  value,  the  con- 
ditions which  would  be  met  with  during  reconstruction  and 
lists  of  the  materials  involved  in  convenient  form  for  use  in 
making  estimates.  It  should  contain  such  drawings  and 
photographs  as  may  be  necessary  to  fully  explain  and  verify 
the  quantities  given.  The  cost  of  a  thorough  and  complete 
inventory  is  never  wasted  for,  besides  greatly  increasing  th" 
probabilities  of  a  fair  appraisal.  It  saves  much  valuable  time 
when  the  actual  estimates  are  undertaken.  Furthermore  a 
complete  inventory  is  a  great  help  in  the  Intelligent  financing 
and  operation  of  a  plant,  by  giving  the  managers  an  Intimate 
knowledge   of   the   property  under  their  care. 

The  actual  appraisal  begins  with  the  estimation  of  the 
time  element.  The  time  available  Is  of  almost  equal  import- 
ance with  the  cost  of  materials,  as  the  cost  of  construction, 
lands,  water  rights,  etc..  increase  when  the  time  available  for 
construction  is  limited,  and  the  amount  of  the  general  costs. 
such  as  interest  during  construction  and  going  value,  de- 
creases under  the  same  conditions.  It  Is  essential  therefore 
at  the  beginning  that  a  careful  program  of  construction  and 
business  development  be  planmd.  and  that  all  values  be  esti- 
mated   with   the    time    element    clearly    in   view. 

The  Item  of  costs  preliminary  to  construction  comes  next. 
In  any  new  enterprise  the  general  scheme  must  first  be 
originated,  and  much  preliminary  engineering  Investigation 
and  legal  work  accomplished,  before  construction  can  be  be- 
gun. Such  costs  are  generally  grouped  under  one  heading, 
and  estimated  according  to  the  experience  of  the  appraisers 
In  nuch  matters.  Lands  and  other  real  estate  are  usually 
valued  by  local  men,  as  few  engineers  would  be  sulTiclently 
well  versed    In   local    land   values. 

Then  follows  the  estimates  of  cost  to  reproduce  the  pumps, 
pipes  and  other  physical  parts  of  the  plant.  These  Items  ari' 
estimated  from  the  lists  of  material  and  labor  Involved,  using 
what  might  be  termed  the  "normal"  prices  of  each  class  of 
work  In  Ihi-  locality  consldend.  In  most  Instances  the  "nor- 
mal price"  will  be  the  prevailing  market  price,  as  most 
muterlalH  entering  Into  the  construction  of  a  water-works  do 
not  suffer  appreciably  from  market  fluctuations.  In  thi-  case 
of  Home  Items,  however,  notably  last-lron  pipe,  thi-  fluctua- 
tions, even  In  a  single  year,  may  be  so  rapid  as  to  make  It 
€!ntlrcly  unreasonable  to  adopt   the  price  at  any  oni-  moment. 

For  example.  If  It  Is  desired  to  find  the  value  of  a  plant 
for  the  purpose  of  fixing  rates.  It  la  the  value  of  the  plant 
for     future     Mervlce     that     must     he     connldvred.       Should     the 


price  of  materials  be  extremely  high  or  unusually  low  at 
the  moment,  the  resulting  value  would  only  be  the  value  of 
the  moment,  and  rates  based  upon  such  a  value  would  be 
neither  fair  nor  reasonable.  It  is  obvious,  therefore,  that 
only  by  the  use  of  an  average  or  normal  price  can  justice 
be  done  to  both  the  city  and  the  company. 

After  the  construction  estimates  have  been  made  there  are 
certain  general  items  which  must  be  considered,  namely  En- 
gineering, Legal.  Administrative  and  Contingent  costs,  during 
the  construction  period,  and  the  interest  on  the  various  ex- 
penditures until  operation  begins  and  the  fixed  charges  can 
be  carried  to  operating  accounts.  These  items  may  be  esti- 
mated in  different  ways  and  included  either  with  the  items 
of  consti'uction  or  in  lump  sums  as  separate  items.  They 
are  just  as  much  a  part  of  the  physical  value  of  the  plant  as 
its    buildings,    machinery    and    pipes. 

After  the  Reproduction  cost  of  the  Physical  Property 
has  been  found  the  estimates  must  be  reduced  to  present 
worth  by  the  deduction  of  an  amount  which  will  represent 
the  loss  in  value  the  plant  has  suffered  by  reason  of  its  past 
service,  and  its  possible  inadaptability  to  the  service  which 
will  be  demanded  of  it  in  the  future.  If  the  appraisal  is  for 
rate-making  purposes,  depreciation  must  be  considered  In 
connection  with  the  proper  allowance  to  be  made  as  fair 
return,  as  the  Courts  have  held  that  a  Public  Utility  is  en- 
titled to  provide  a  fund  which  will  keep  its  investment  in- 
tact. 

Water-works  depreciation  may  properly  lie  divided  into 
three  general  divisions,  viz.:  Ordinary.  Functional  and  Con- 
tingent Depreciation,  the  latter  being  considered  only  in  oper- 
ating accounts. 

Py  Ordinary  Depreciation  is  meant  tliat  decrease  in  the* 
service  value  of  a  machine  or  structure  which  takes  place 
by  reason  of  ordinary  wear  and  tear.  The  rate  of  loss  In 
value  from  this  form  of  depreciation  increases  as  time 
goes  on,  being  small  at  first  and  rising  rapidly  as  the  end  of 
the  life  of  the  structure  or  machine  approaches.  Ordinary 
depreciation  is  very  small  in  cast-iron  pipe  and  in  earth  and 
masonry  recervoirs.  and  large  in  machinery  and  most  metal 
construction. 

By  Functional  Depreciation  is  meant  tliat  decrease  In 
value  which  comes  from  obsolescence,  .due  to  changes  in 
conditions  or  in  the  art  of  construction,  or  to  any  thin#s 
which  make  a  structure  or  apparatus  unsuitable  for  the  ser- 
vice it   is  called  upon   to  provide. 

This  form  of  depreciation  is  especially  noticeable  in  ma- 
chinery, which  has  become  inefficient  or  inadequate,  and  ih 
the  distribution  system  when  small  mains  must  be  re- 
placed by  larger  ones,  owing  to  the  growth  of  the  city,  or 
where  incrustation  has  reduced  the  original  capacity  of  the 
pipes. 

Contingent  Depreciation  is  estimated  onlj'  for  use  as  an 
operating  account,  and  does  not  affect  the  reproduction  value 
of  the  plant.  It  is  simply  a  device  for  spreading  certain  ex- 
traordlnar.v  expenses  over  a  period  of  years.  .Such  expenses 
occur  in  the  operation  of  every  plant  and.  wlien  no  special 
provision  is  made  for  them,  they  make  it  difficult  to  properly 
understand  and  provide  for  the  ordinary  expenses  of  opera- 
tion. Examples  of  Contingent  Depreciation  are  the  costs  In- 
volved in  the  bursting  of  mains  with  consequent  damage  to 
private  property,  electrolysis  of  mains,  and  the  lowering  of 
mains    when    street    grades    ar<-    changed. 

After  the  appraisal  of  the  plant  has  been  carried  to  this 
I>oint,  there  remains  only  the  reproduction  of  the  business  and 
income  of  the  plant.  This  is  commonly  termed  the  "OolnR 
Value"  or  "Going  Concern  Value"  and  Its  existence  and  the 
necessity,  of  Including  it  In  a  complete  appraisal  have  been 
almost    universally   recognized    by    the   Courts. 

Many  attempts  have  been  made  to  find  a  simple  method 
for  estimating  CiOlng  Value  but  with  little  success,  and  It 
may  be  said  that  there  are  but  two  methods  In  general  use. 
one,  the  Reproduction  method.  Involves  a  comparison  of  net 
incomes,  elth<>r  actual  or  estimated  on  the  basis  of  fair 
lates.  between  the  existing  plant  and  the  comparative  hy- 
pothetical plant.  The  other,  the  Past  Cost  method,  is  liasod 
iilion  a  computation  of  th<-  deficits  In  operation  and  fixed 
charges  during  the  entire  life  of  the  plant.  The  former 
should  be  used  In  a  ri-productlon  estimate  an<l  the  latter  only 
as  an  addition  In  the  cost  of  construction  as  found  by  the 
I'list  Cost  method.  Here  again  It  should  be  rcmembired.  that 
the  results  by  either  <me  of  these  theories  give  us.  not  the 
value   of   the   Income,   but   one   measure   of   that   value. 

When  all  of  the  Iti'ms  meiitioni'd  above  have  been  esti- 
mated and  Included,  the  Heprodui-t  Ion  Value  Is  complete,  and 
there  remains  only  a  broad  review  of  the  probli*ni.  and  the 
fixing  of  the  final  or  Service  Value  of  the  property.  If  the 
data  ar"  available,  thi-  value  of  the  plant  should  be  eHllmated 
by  all  of  th>'  methods  outlined  nbovi'.  and  the  final  value  fixed 
by  a  comprehensive  study  of  the  several   values  ohtjilned. 
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One  ciirly  vcsiilt  ol'  the  Oliio  tlooil  is  tlml  intuiTst  is  be- 
iufl  (lispla.vtMJ  in  river  regulation  iirulilenis  hy  slate  lesi^ila- 
tors  anil  by  nuuiy  persons  who  picihahly  never  thoujrht  ol' 
the  siibjeet  before.  There  is  an  active,  if  iinor^ani/.eil, 
eaiupaiiin  to  find  a  speiilie  means  of  preventin^■  ri\('r 
lloods.  One  outgrowth  of  this  is  a  ri\('r-i-i'L;iilal  inn  bill, 
introduced  into  the  Ohio  Assembly  on  Mar.  ".'(1.  The  Cin- 
cinnati  Kii^jiiircr  reports: 

111  tho  belief  that  the  flood  damage  ran  be  le.sseiied  and  the 
wushins  away  of  arable  soil  prevented  in  sreat  niea.sure  by 
straiKhtening  the  cour.ses  of  rivers  and  creeks.  Kepresentative 
James  Carroll,  of  Franklin,  offer*  d  in  the  General  .\sseinbly 
a  Joint  resolution  for  the  appointment  by  the  (Jovernor  of  a 
commission  of  three  members  to  investigate  in  conjunction 
with  the  Superintendent  of  I'ublic-  Works  the  practicability 
of  straightening-  channels  of  streams  for  increasing-  their  ca- 
pacity to  carry  oft  storm  water  without  overflow.  Provision 
is  made  for  lease  by  the  state  of  increased  water  power  re- 
sulting from  swifter  flow  of  the  current  in  straighter  chan- 
nels. The  resolution  was  drafted  by  Representative  .\dam 
Frlck,  of  Scioto,  who  believes  that  to  straighten  the  channels 
of  rivers  and  creeks  would  do  more  to  prevent  damage  from 
floods  than  anything  else,  except  reforestation,  and  that  the 
receipts  from  water  and  electric  power  which  the  state  could 
develop    would    more    than    pay   the    cost. 

Out  of  the  dar-kiiess  will  come  lioht  possibly.  A  few 
eiiffiiieers  have  \ong  realized  that  here,  as  in  l''.urope.  the 
work  of  seientific  river  regulation  must  .sooner  or  later  bo 
undertaken.  It  reipiires  sneh  vast  destruction  of  property 
and  life  as  that  which  the  past  week  has  witnessed  to 
make  the  public  under.«tand  that  the  obstruction  of  river 
channels  must  not  be  allowed  to  continue  without  some 
safeguard  for  the  public  interests.  But  unless  the  work 
is  placed  in  the  hands  of  competent  engineers,  the 
legislators  may  only  succeed  in  making  a  bad  matter 
worse. 


The  death  of  Mr.  J.  Pieriiont  Morgan  removes  from 
public  life  the  most  remarkable  financier  and  business 
man  of  his  generation:  in  fact,  the  most  notable  probably 
that  has  ever  ap])eared  in  American  linancial  history.  The 
most  essential  feature  to  success  in  a  large  measure  in  the 
banking  and  financial  world  is  confidence,  and  there  is  no 
doubt  that  Mr.  Morgan  had  the  confidence  of  business 
men  and  men  of  wealth  both  in  this  cnimtry  and  abroad 
to  a  greater  degree  than  any  nther  American  financier. 
Some  of  the  great  fortunes  which  have  been  amassed  in 
Wall  8t.  were  won  by  methods  of  destructive  financiering 
which  caused  the  names  of  those  who  won  them  to  become 
a  synonym  for  corruption  and  dishonesty.  The  vast 
l>ro(its  reaped  by  Mr.  Morgan  and  his  firm,  all  impar- 
tial critics  will  agree,  were  gained  by  constructive 
methods. 

It  is  perhaps  a  risky  matter  in  the  present  conflicting 
state  of  public  sentiment  to  express  an  o]iinion  as  t<i  the 
public  service  rendered  by  Mr.  Morgan  in  his  business 
career.  We  believe,  however,  that  those  able  to  look  at  the 
matter  without  prejudice  will  agree  that  Mr.  Morgan's 
services  to  the  business  and  financial  wm-ld  have  been  of 
inestimable  value,  and  that  his  influence  for  sound  and 
safe  busine.«s  methods  and  for  lionoraljle  and  honest  stand- 
ards of  business  conduct  throughout  the  wide  range  of 
industries  in  which  his  firm  had  a  voice  lias  been  of  vast 
benefit  to  the  public  as  a  whole,  even  tliough  it  has  been 


little  realized.  Mr,  Morgan  has  also  been  a  lavish  giver 
lor  many  public  causes.  The  ))assing  away  of  such  a 
commanding  figure  is  indeed  a  national  loss. 

.\n  iiniisnally  well  cunsidcrcd  and  cKinprehensivc  bill 
fnr  slal<'  (-nniriil  of  llic  c(iiisei-\  aticin,  develo|)inent,  distri- 
ijuli<in  and  u.-c  of  ilic  naUiral  water  resources  of  IViin- 
sylvauia  is  now  before  the  l'eiiii.sylvania  legislature.  The 
iiill  is  so  fidly  outlined  el.sewhere  in  this  issue  that 
He  will  not  attempt  to  summarize  it  liere.  Many  of  our 
readers  will  be  particularly  interested  in  its  ])rovisi(ins 
for  full  state  control  of  dams,  including  their  location, 
design,  construction  and  maintenance.  Of  all  the  states 
of  the  Union,  Pennsylvania  has  had  the  most  severe  les- 
sons as  to  the  need  of  state  supervision  by  competent 
engineers  of  the  construction  and  maintenance  of  dams. 
The  Johnstown  disaster  and  the  Austin  disaster  destroyed 
property  enough  to  have  paid  the  cost  of  supervision  of 
dam  and  rescrxoir  construction  in  the  state  for  a  cen- 
tury, to  say  nothing  of  the  enormous  lo.ss  of  life  in  these 
great  calamities.  It  goes  without  saying  that  many  other 
states  ought  to  take  similar  measures  for  the  protection 
of  the  ])ublic  and  for  a  broad  control  of  the  water  re- 
sources of  the  .state  so  that  they  may  he  utilized  to  pro- 
duce the  greatest  measure  of  ])uhlic  benefit. 

State  Water-Power  Development  in 
New  York 

.V  x'eiT  aclix'c  cnnti-o\crsy  is  in  progress  in  the  New 
Yoi'k  Legislatui-e  at  Alliany  over  the  project  to  have  the 
State  itself  develop  water  power  from  some  of  the  surplus 
waters  of  the  Barge  Canal,  generate  electricity  and  sell 
current  to  consumers  in  the  near-by  cities.  If  the  State 
were  to  undertake  such  water-power  development,  it 
would  come  into  competition  with  the  private  comjianies 
now  engaged  in  the  sale  of  electric  current,  Xaturally 
these  comiiaiiies  are  making  a  strong  fight  against  the 
]tropositioii. 

Many  of  the  arguments  brought  forward  by  them  are 
weighty  and  deserving  of  attention.  In  their  zeal  to 
prove  their  case,  however,  they  have  unfortunately  been 
extremely  careless  in  the  u.se  of  figures.  In  a  letter  dis- 
tributed to  the  press  on  Mar.  S8,  the  following  appears: 

In  publications  of  the  State  Conservation  Commission,  it 
is  asserted  that  a  million  and  a  half  horsepower  of  water 
power  is  running  to  waste  and  the  Conservation  Commission 
purposes  to  develop  this  for  the  State.  As  the  United  States 
Census  places  the  cost  of  electrical  development  at  $525  per 
kilowatt,  exclusive  of  cost  of  a  distributing  system,  it  is  easy 
to  figure  that  a  horsepower  being  equal  to  746  watts,  the  cost 
for  such  a  state-wide  development  assumes  very  large  pro- 
portions. It  is  variously  estimated  at  from  three  to  six 
hundred    million   dollars. 

We  do  not  know  when  or  where  the  United  States  Cen- 
sus has  placed  the  cost  of  electrical  development  at 
$5"25  per  kilowatt :  but  even  if  it  has  been  guilty  of  such 
an  absurd  and  extravagant  statement,  the  officials  of  the 
electric  lighting  companies  who  are  fighting  this  con- 
servation jiroposal  .should  know  better  than  to  offer  such 
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figures  to  the  public.  Suc-h  a  careless  use  of  figures  is. 
in  fact,  a  two-edged  sword.  If  it  were  indeed  true  that 
the  present  cost  of  electric  power  development  was  any 
such  enormous  amount  as  is  here  afiirmed,  then  the  esti- 
mates of  the  cost  of  developing  the  Barge  Canal  water 
power  would  by  comparison  be  so  small  that  there  would 
be  uo  question  as  to  the  wisdom  of  the  State  undertaking 
the  work. 

It  is  very  likely  true  that  the  value  of  and  the  possi- 
bilities from  the  use  of  the  surplus  Barge  Canal  water 
for  hydro-electric  power  development  have  been  largely 
overestimated.  On  the  other  hand,  it  is  well  known  that 
in  the  past  the  water  stored  by  the  State  for  canal  ])ur- 
poses  has  been  largely  used  for  power  development  under 
leases  which  have  been  exceedingly  profitable  to  the  pri- 
vate parties  holding  them,  and  have  brought  in  only  tri- 
fling revenue  to  the  State.  There  is,  therefore,  some  rea- 
son back  of  the  public  demand  that  the  large  surplus 
power  which  the  Barge  Canal  storage  will  make  available 
should  be  developed  by  the  State  for  the  public  benefit 
an<l  not  leased  to  private  parties  under  conditions  which 
v.-ill  not  bear  investigation. 

Examinations   and    Licenses    for 
Engineers 

We  recorded  in  our  last  week's  issue  the  rcapiiearauce 
of  a  bill  in  the  New  York  Legislature  to  ])hup  the  en- 
gineering profe.ssion  under  the  control  of  the  State  Hoard 
of  Hegents  and  require  engineers  to  pass  an  e.xamination 
and  iiave  a  state  licen.se  as  a  precedent  to  the  practice  of 
their  ])rofession. 

We  have  in  previous  years  so  fully  discussed  in  these 
columns  the  general  proirosition  endjodied  in  this  bill 
that  we  need  take  little  .-.pace  for  its  discussion  at  the 
])resent  time.  As  our  older  readers  at  least  can  testify, 
E.N'oiN'EERiNG  Xews  has  for  many  years  taken  an  ad- 
vanced position  in  favoring  state  control  and  regulation 
of  many  matters  affecting  public  welfare.  The  past  (juar- 
ler  century  has  seen  enormous  ])rogress  in  the  exten- 
sion of  state  and  fe<leral  regulation  of  industry  and  com- 
merce. We  are  well  aware,  however,  of  the  serious  limi- 
tations to  the  cdiciency  of  government  work,  and  wo  be- 
lieve the  general  rule  which  ought  to  be  followed  is  that 
the  State  should  not  interfere  with  any  private  enteri)ris(' 
or  occu))ation  except  when  it  is  clearly  established  that 
such  interference  is  a  nece.ssity  for  the  public  welfare. 
We  liave  yet  to  see  any  proof  that  interference  by  the 
State  with  tlie  practice  of  engineering  is  necessary  for 
itrotection  of  the  public  or  that  it  would  in  fact,  effect 
any  measure  of  ])ul)li<'  benefit.  We  recognize  that  nianv 
excellent  members  of  the  engineering  profession  have 
come  to  believf"  that  slate  regulation  of  engineering  prac- 
tice will  in  sfime  way  better  the  conditions  of  engineering 
employment  and  engineering  compensation;  but  we  are 
unable  to  see  any  sound  foundatirui  for  such  a  belief. 
En()IN'KI-;iiin(1  Xi;wh  has  been  foremost  in  o))ening  its 
i'olunwis  to  the  discussion  of  the  status  of  engineers,  and 
to  suggestions  of  methods  by  which  the  conditions  of 
engineering  eniployrrient  can  be  improved.  We  welconie 
such  a  discussion  for  we  are  firmly  convinced  that  united 
iiclion  by  the  profession  is  essential  if  the  status  of  the 
profession  is  to  be  beft<'red.  liiit  the  records  of  ex- 
perien<-e   lioth    here   and    abroad    furnish    conclusive  evi- 


dence that  the  proposal  to  ]il:ire  the  whole  engineering 
profession  under  state  control  means  no  benefit  to  the 
profession,  but  a  serious  injury. 

There  are,  we  are  aware,  a  number  of  eminent  engi- 
neers who  have  come  to  believe  that  some  sort  of  state 
regulation  of  engineering  practice  is  inevitable;  and  that 
since  it  must  come  sooner  or  later,  it  is  not  worth  uliile 
to  take  the  trouble  to  oppose  such  legislation.  We  cannot 
subscribe  to  such  a  view.  There  is  no  public  demand 
whatever  for  the  passage  of  law^s  to  restrict  the  practice 
of  engineering.  The  bills  which  have  been  introduced 
and  pushed  in  the  Xew  York  Legislature  appear  to  be 
solely  due  to  an  organization  of  which  nothing  but  the 
name  is  definitely  known,  its  list  of  members  ami  its  offi- 
cers being  kept  a  secret.  It  is  well  known  that  the  diffi- 
culty of  securing  the  passage  of  even  most  excellent  and 
desirable  legislation,  unless  it  has  some  political  backing, 
is  very  great.  Past  experience  has  shown  that  it  only 
needs  a  clear  presentation  before  a  legislative  committee, 
by  responsible  engineers,  or  representatives  of  rsponsible 
engineering  societie.s,  of  the  facts  regarding  the  engiiu'ers' 
licensee  .scheme,  to  cau.se  any  such  bill  to  be  killed  without 
question. 

Eternal  vigilance  was  long  ago  said  to  be  the  price  of 
liberty.  The  engineering  jn-ofession  .should  be  willing  to 
make  some  ett'ort  each  year,  if  necessary,  to  protect  itself 
from  unwise  legislation  tending  to  restrict  its  lil)erty  of 
action. 

To  those  who  hold  the  position  that  licenses  for  engi- 
neers are  inevitable  or  that  such  licenses  ought  to  be 
required,  we  suggest  that  instead  of  attempting  the  well 
nigh  absurd  task  of  branding  with  the  title  '"licensed 
engineer"  every  man  who  has  graduated  from  an  engineer- 
ing school,  they  attack  the  problem  in  a  more  intelligent 
way,  and  require  licenses  not  for  engineers  in  general 
but  for  special  bram-hes  of  engineering  work.  There  are, 
for  example,  sound  argunienis  in  I'lnor  of  the  ]iroi)osition 
that  those  who  engage  in  llic  work  dl'  land  surveying 
should  be  examined  and  licensed.  Such  a  thing  is  entirely 
]>racticable  and  h;is  in  fact  bct'ii  cai'iicd  out  in  many 
cities.  If  tho.se  who  ai'e  anxious  for  eiigineer.s'  license 
legislation  wish  to  undertake  something  of  real  ])ui)lic 
benefit,  let  them  secure  expert  aid,  draft  a  model  license 
law  for  land  survcyoi-s  iiml  secure  ils  ciiactnuuil  in  the 
different  states  of  (be  I'niiin. 

If  they  wish  to  ])r()ce(Ml  I'ui'tlier  in  the  promotion  of 
legislatinn  to  beiielit  tln'  |Mil)lic  and  the  engineering 
profession,  let  them  seciii'c  in  each  slate  the  enactment 
of  a  law  creating  a  stale  (le|iart  nicnt  of  ]iul>lic  works 
iimler  direction  of  a  state  engineer,  whi<-h  should  not  oidy 
have  control  and  direction  of  the  engineering  works  car- 
ried out  by  the  state  direct,  but  should  .«ee  that  the  public 
welfare  is  .safeguardi'd  in  ihe  cimsl ruction  and  inaiide- 
nance  of  dams,  reservoirs,  highway  bridges,  and  numer- 
ous other  works  where  ca'relessness  or  incompetence  im 
the  part  of  the  engineer  nniy  cause  injury  to  the  public 
welfare. 

It  is  often  saiil  that  engineers  ought  to  be  exaTuined 
and  licensed  because  lawyers  and  doctors  are:  bul  I  here 
is  a  better  way  to  protect  the  ))ublie  against  iuconi|ie 
teni  engineers  than  can  be  done  by  any  examining  and 
licensing  system.  It  is  possible  to  inspect  the  plans  and  the 
work  of  the  engineer  aii<l  prole<'l  the  public  in  Ihnt  way. 
Xo  such  system  is  possible  in  connection  with  the  work 
of  the  lawyer  or  tlw  physician. 
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The  Flood   Disasters  in  Ohio  and 
Indiana 

At  llic  nine  (Mil-  last  issue  went  In  press,  (lie  lirst  news 
liml  just  arrived  of  (he  disastrous  Hood  wliieli  \isited 
nuuiy  eities  in  Oiiio  and  Indiana  on  Mar.  25.  Tiie  v.x- 
tent  ol'  tlio  daniaf^u  to  iiroperty  and  to  life,  however,  was 
not  at  all  realized  from  these  early  dispatches.  The  jjreat 
extent  of  area  which  tiie  floods  covered,  the  interrup- 
tion of  the  raili'oad  and  mail  service,  as  well  as  of  tele- 
phone and  tele,nraph  communications  all  have  conti'ihu- 
ted  to  make  the  fidl  extent  of  the  disaster  even  now  a 
matter  of  uncertainty.  In  fact,  as  has  happened  in  other 
great  ilisasters,  such  as  the  Johnstown  flood,  the  Galves- 
ton hurricane,  and  the  St.  Louis  tornado,  the  exact  loss 
of  life  can  never  l)e  accurately  determined.  As  to  the 
damage  done  hy  the  floods  to  the  property  of  railways, 
states,  cities,  inanufacttirers,  merchants  and  private  in- 
dividuals, tliei-e  ai;'ain  ludy  tlie  \  ai^uest  ajiproximat  ion 
can  ever  he  made. 

From  the  reports  now  availahle  from  the  flooded  dis- 
tricts, however,  it  appears  prohahle  that  the  damage  done 
as  a  result  of  the  rain  storm  of  Mar.  23  to  27  in  Indiana, 
Ohio,  western  Pennsylvania,  and  New  York  will  exceed 
that  ever  caused  by  any  storm  on  record  in  this  country. 

Accurate  records  of  the  storm's  extent  and  severity  are 
still  lacking.  The  difficulty  of  communication  with  the 
flooded  districts,  and  the  terrible  destruction  to  life  and 
property  which  has  turned  the  attention  of  all  responsible 
persons  to  the  immediate  work  of  relief  makes  it  doubt- 
ful whether  ac'curate  records  of  the  rainfall  and  of  the 
volume  of  the  flood  flow  in  the  various  rivers  will  ever  be 
gathered. 

Such  records  are  of  interest  and  importance  to  the 
civil  engineer  and  we  hope  that  any  of  our  readers  in 
the  flooded  districts  who  may  have  been  able  to  make 
even  approximate  records  of  rainfall  or  stream  flow  will 
communicate  their  observations  either  to  us  or  to  Mr.  M. 
0.  Leighton,  Chief  Hydrograjiher  of  the  U.  S.  Geological 
Survey,  which  organization  will  without  doubt  I'ollect  data 
concerning  the  floods. 

The  rainfall  which  caused  these  destructive  floo<ls  was 
part  of  a  general  cyclonic  storm  which  began  on  Easter 
Sunday,  Mar.  23,  and  swept  a  broad  belt  of  country  from 
Wyoming  eastward  through  Nebraska,  Iowa,  Illinois,  In- 
diana, Ohio,  Pennsylvania  and  New  York,  terminating 
on  Thursday,  Mar.  27.  The  destructive  tornadoes  which 
cau.sed  great  loss  of  life  in  the  cities  of  Omaha,  Terre 
Haute  and  many  smaller  places  on  Mar.  23  were  a  part 
of  this  general  storm. 

As  to  the  extent  of  tei'ritory  subjected  to  heavy  rain- 
fall, this  is  really  moi-e  accurately  determined  by  the 
reports  of  floods  in  the  various  streams  than  by  the 
\\  eatlier  Bureau  reports  of  rainfall  because  the  Weather 
Bureau  stations  from  which  telegraphic  reports  are  re- 
ceived are  located  long  distances  apart.  Further,  the  flood 
damage  interrupted  telegraphic  communication  from 
some  of  the  stations  where  the  storm  was  most  severe. 

Weather  Bureau  rainfall  records  are  as  follows: 

Period  Total 

covered  rainfall 

Station                                                                          March :  inches 

Terre  Haute,  Ind 24  and  2.')  3  B4 

Indianapolis 24  to  26  5  38 

Louisville.  Ky 25  to  27  .5.94 

Toledo,  0 24  to  26  5  46 

Cleveland,  0 24  to  27  7  08 

Columbus,  0 24  to  26  5  94 

Pittsburgh,  Penn 24  to  27  3.46 

Erie,  Penn 24  to  27  6. 14 


'i'liise  rcconlK  Kupplemeiiteil  by  otliers  more  fragmen- 
tary, with  the  reports  of  flood  heights  indicated  liial  the 
heaviest  rainfall  occurred  on  Mar.  21  and  25  in  .North- 
ern Ohio  and  Indiana  and  was  probably  most  severe 
along  the  belt  of  fifty  or  a  hnndred  miles  of  highest  laiiil 
\\bere  I  lie  ri\crs  lia\e  their  .source  which  flow  southward 
to  the  Ohio  and   northward   toward    Lake   lOrie.* 

Tile  rainfall  records  at  lndiana])oIis,  Toledo,  Cleve- 
land and  Columbus  indicate  tlu^  i)robability  that  this 
section  of  heaviest  rainfall  proliably  received  a  preci])i- 
tation  of  5  to  7  inches  or  even  more. 

This  lainfall  came  at  a  time  when  the  ground  was  well 
saturated  by  previous  rains  and  at  a  time  of  year  when 
evajjoration  is  almost  nil.  A  very  large  percentage  of 
this  rainfall,  therefore,  flowed  at  once  into  the  streams; 
and  while  the  average  slope  of  the  area  covered  is  ijuite 
moderate,  the  rivers  draining  it  also  have  a  moderate 
slope,  .so  that  the  accumulation  of  water  in  the  valleys 
was  enormous  and  far  beyond  all  previous  records.  The 
Ohio  River  tributaries  which  have  been  at  high  flood 
stage  and  have  caused  the  greatest  damage,  naming  tiicm 
from  the  west  toward  the  east,  are  the  Wabash,  the  White 
River  and  the  Whitewater  River  in  Indiana,  the  Miami, 
the  Scioto  and  the  Muskingum  in  Ohio,  and  the  Beaver 
and  Allegheny  in  Eastern  Ohio  and  Western  Pennsyl- 
vania. The  intensity  of  the  .storm  in  the  northern  part 
of  Indiana  and  Ohio  is  further  indicated  by  the  high- 
flood  stages  in  the  Maumee,  the  Sandusky  and  the  Cuya- 
hoga, flowing  into  Lake  Erie. 

Judging  by  the  reports  of  life  and  property  loss,  it 
seems  ])robable  that  the  heaviest  rainfall  and  liighest 
flood  stages  were  recorded  on  the  Miami  River  and  its 
tributaries.  The  city  of  Dayton,  where  the  greatest  de- 
struction occurred,  lies  in  the  valley  of  this  stream.  The 
life  and  i)roperty  destruction,  however,  is,  of  course,  de- 
pendent even  more  on  the  local  topographical  condi- 
tions in  a  city  than  upon  the  flood  height  of  the  stream 
flowing  through  it. 

To  what  extent  the  failure  of  dams  or  reservoirs  may 
have  contributed  to  the  life  and  property  loss  is  im- 
possible at  the  present  time  to  state.  The  pre.ss  dis- 
patches which  have  reported  the  breaking  of  tliis,  or 
that  or  the  other  dam  or  reservoir  or  dike  are  by  no 
means  to  be  accepted  at  their  face  value  and  most  of 
them  have  been  contradicted  by  later  information.  In 
the  panic,  fright  and  confusion  attendant  upon  such  a 
flood,  all  sorts  of  vague  wild  rumors  are  set  afloat  and 
given  quick  credence. 

Most  of  the  rcsei'voirs  referred  to  in  the  dispatches  as 
failing  or  threatening  to  fail,  are  probably  those  which 
were  built  nearly  a  century  ago  in  connection  with  the 
old  Ohio  state  canal  .system.  With  the  practical  aban- 
donment of  the  canals  for  many  years  past,  the  main- 
tenance of  these  reservoirs  has  been  more  or  less  neg- 
lected. It  would  not  be  at  all  strange  that,  subjected 
to  such  a  heavy  rainfall,  some  of  these  reservoirs  should 
have  given  way.  We  believe,  however,  that  most  of  these 
reservoirs,  although  of  considerable  area,  are  of  compar- 


*Since  the  above  was  in  type  this  conjecture  has  been 
confirmed  by  later  reports  from  the  Weather  Bureau  record- 
ing a  rainfall  at  Marion,  Ohio,  Mar.  24  to  27.  of  10.60  in. 
Marion  is  located  in  the  central  part  of  the  state,  some  50 
miles  north  of  Columbus,  and  is  within  a  few  miles  of  the 
summit  dividing  the  Lake  Erie  and  Ohio  River  drainage 
basins.  -At  Bellefontaine,  40  miles  southwest  of  Marion,  near 
the  headwaters  of  Spring  Creek,  which  joins  the  Miami  River 
at  Dayton,  the  rainfall  in  the  same  period  was  11.16  in.  At 
Bangerville,  30  miles  east  of  Marion.  9.50  in.  was  recorded. 
At  Wooster.  70  miles  east  of  Marion,  on  the  headwaters  of  the 
Muskingum  River,  9  in.  of  rain  fell.  Mar.  24  to  26. 
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atively  shallow  depth.  If  the  total  volume  of  water  they 
held  had  been  discharged,  it  could  not  have  made  a  very 
great  difference  in  the  flood  height  of  the  rivers  below. 
If,  however,  their  breakage  should  cause  a  sudden  rise 
of  the  streams  which  would  catch  people  before  they  had 
time  to  escape  from  the  flood's  path,  their  breakage  may 
have  had  something  to  do  with  the  loss  of  life. 

At  more  than  one  place  it  is  reported  that  the  break- 
age of  levees  along  the  river  front  was  responsible  for 
a  sudden  rush  of  the  river's  flood  through  the  streets  and 
consequent  loss  of  life.  If  this  report  is  confirmed,  it  will 
be  of  great  interest  to  engineers,  since  it  points  to  the 
desirability  of  building  river-front  levees  of  ample  height 
aud  strength  if  a  city  is  to  have  such  protection  at  all. 

What  is  equally  obvious,  however,  is  that  if  a  city  is  to 
be  rendered  reasonably  safe  against  floods,  amjjle  width 
must  be  allowed  for  the  passage  of  a  flood  flow  through 
it  between  protecting  embankments.  The  obstruction  of 
the  channel  by  bridge  piers,  etc.,  or  by  fi.xed  dams  must 
be  kept  within  reasonable  limits.  It  is  noteworthy  that 
among  the  bridges  reported  destroyed  by  the  floods  are 
some  very  sul)stautial  concrete  arch  structures  erected 
within  recent  years.  One  at  least  of  these,  the  famous 
Y  Bridge  at  Zanesville.  Ohio,  is  said  to  have  been  dy- 
namited, doubtless  tii  reduce  the  olistnution  to  tlie  riv- 
er's flow. 

Such  extraordinary  floods  as  this  emphasize  the  wisdom 
of  crossing  such  rivers  witli  long  spans  and  few  piers 
rather  than  the  opposite  course.  It  is  common  in  esti- 
mating on  the  economic  length  of  spans  for  a  bridge 
structure  to  consider  only  the  relative  cost  of  piers  and 
superstructure.  Such  extraordinary  flood  flows  empha- 
size the  wisdom  of  choosing  long  spans  and  fewer  piers, 
even  at  .somewhat  greater  original  cost  of  construction. 

It  should  be  emphasized,  however,  that  the  engineer 
should  not  be  held  responsible  for  the  inadequacy  of 
bridges  to  pass  such  e.xtraordinary  floods  as  the  pres- 
ent. The  waterway  at  a  bridge  should  be  sufficient  to 
pass  all  ordinary  floods  with  safety;  but  to  make  it  suf- 
ficient to  pass  the  extraordinary  floods  which  may  come 
once  in  a  century  or  in  two  or  three  centuries  would  make 
the  cost  unrea.sonably  great  and  in  the  Miami  and  Cuya- 
hoga Rivers  at  least,  present  indications  are  that  the  flood 
flow  has  far  surpassed  all  previous  records.  This  may 
very  likely  he  true  also  of  the  other  rivers  mentioned 
above. 

.V  question  of  great  interest  is  what  flood  stages 
may  be  expected  in  the  lower  Ohio  and  lower  Mississippi 
valleys  during  the  next  few  week.s.  Everything  dejiends 
upon  the  extent  to  which  the  flood  waves  from  the  dif- 
ferent tributaries  may  chance  to  synchronize  with  each 
other,  and  also  upon  the  extent  to  which  the  flow  in  these 
and  other  Mississippi  River  tributaries  may  be  aug- 
nionted  by  additional  rainfall  within  the  next  two  or 
three  weeks.  The  flood  in  the  Allegheny  and  in  the  Ohio 
and  Indiana  Rivers  named  above  will  be  sufficient  to  kee]' 
the  Ohio  itself  above  the  danger  stage  at  various  ])oinls 
for  probably  at  least  a  fortnight  to  come. 

Fortunately,  so  far  as  j)resent  information  extend,-,  the 
rainfall  lias  not  been  heavy  on  the  drainage  area  id'  llie 
rivers  flowing  into  the  Ohio  from  the  south  and  west.  That 
there  will  he  high  water  and  an  anxious  time  along  the 
lower  Mississippi  for  a  month  to  come  at  least  may  he 
taken  an  certain.  Tt  is  of  much  interest  to  note  that  a  very 
lieavy  rainfall  on  a  comparatively  small   [lortion  of  the 


drainage  of  the  Ohio  alone  can  cause  high  water  in  the 
Mississipj)!,  with  its  otluT  triliutaries  merely  at  a  nor- 
mally full  stage. 

The  widespread  destruction  of  life  a:id  property 
wrought  by  these  floods  will  doubtless  give  renewed  life 
to  the  -agitation  for  reservoir  construction  as  a  means 
of  river  regulation,  and  even  for  reforestation  as  a  meai!:< 
of  lessening  the  destructive  effect  of  floods.  The  argu-  I 
meut  for  such  preventive  measures  may  seem  convinc- 
ing to  a  layman;  but  to  an  engineer  it  seems  to  us  the 
lesson  of  the  disasters  in  Ohio  and  Indiana  is  rather  the 
futility  of  any  attempt  which  man  can  make  toward  stor- 
:ng  the  rainfall  either  by  planting  forest  trees  upon  the 
watersheds  or  by  building  dams  aud  reservoirs  upon  the 
smaller  tributaries.  Every  hydraulic  engineer  who  knows 
anything  about  rainfall  and  ruiiolf  knows  that  a  rain  pre- 
cipitation of  four  to  seven  inches  depth  coming  on  toj) 
of  ground  already  saturated  will  produce  high  ilood 
stages  in  the  rivers  draining  such  a  region  no  matter  if 
the  entire  drainage  area  were  covered  with  forest. 

AMieu  we  turn  to  the  proposition  for  artificial  storage 
it  must  be  seen  that  what  is  perfectly  feasible  on  such 
little  rivers  as  those  which  furnish  water  power  to  small 
mills  in  Rhode  Island,  or  furnish  water  su]>ply  to  Ne\r 
York  City  and  Boston,  becomes  a  task  of  impossible  mag- 
nitude when  dealing  with  a  ri\ei'  draining  thousands  of 
square  miles. 

According  to  the  press  dispatches,  the  Miami  River, 
which  wrought  such  destruction  in  Dayton  and  Hamil- 
ton and  Middletown,  was  at  its  highest  stage  a  stream 
three  to  four  miles  in  width  covering  to  a  great  depth 
the  entire  bottomland  between  the  bluff's.  To  thoroughly' 
safeguard  against  such  a  ilood,  would  mean  building  res- 
ervoirs of  enormous  capacity,  and  having  them  empty 
or  ])ractically  so,  when  the  storm  arrives  which  is  to  test 
their  usefulness.  Moreover,  to  ailiie\e  the  desired  se- 
curity, such  reservoirs  must  be  built  not  only  on  om. 
stream,  hut  on  every  stream.  A  vast  amount  of  damage 
was  wrought  during  the  Inst  week  by  comjiaratively  small 
tributaries  whicli  were  swollen  for  a  short  lime  to  great 
rivers. 

In  saying  this  we  should  not  be  understood  as  con- 
demning wholly  the  reservoir  oystem  of  river  regulation, 
for,  as  has  been  pointed  out  in  these  columns,  lessening 
the  destructive  effect  of  floods  is  only  one  function  and 
])erhaps  one  of  the  least  valuable  functions  of  reservoir 
storage  on  a  stream's  headwaters.  There  are  probably 
cases  where  under  favorable  topographical  and  other  con- 
ditions the  construction  of  storage  reservoirs  may  be  a 
wise  measure,  esi>ecially  for  the  maintenance  of  the  low- 
water  flow  in  times  of  droughl  in  cniinection  with  the 
use  of  the  water  for  the  prodiution  of  powci-. 

A  feature  which  is  not  without  intercsl  to  the  engineer 
is  the  severe  test  whiih  the  rcccnl  llomls  h,i\c  given  to 
the  foundations  of  buildings,  bridges,  dams,  etc  I'er- 
ha])s  there  are  few  cases  where  an  engineer  lays  the 
foundation  of  an  important  bmlding  that  he  plans  to  have 
it  withstand  safely  the  cA'cet  of  high  floods.  Where  a 
buihling  is  locateii  on  a  ri\cr  bottom  which  may  he  sub- 
mergec]  to  considerable  de]ith  by  high  floods,  it  is  cer- 
tainly well  to  take  this  into  account  and  to  see  that 
fr>undations  are  so  built  that  they  will  not  be  undermined 
and  that  the  building  walls  have  sufficient  stability  to 
withstand  the  force  of  any  current  tli.it  may  come  against 
them. 
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The  Study  of  Foreign  Languages  in 
Technical    Schools 

Sir — After  reading  I'mf.  W .  II.  Ilcrsclirrs  jiMpiT  nnd 
VDur  oditorial  dii  JIi)duni  Lanu'iiiii-'vs  in  'ri'diiiical  Si-IkidIs!, 
iudiiisll.'d  ill  Vdlll-  i.-siic  (if  Fell.  -.'T,  I  lic'i,'  t(i  cidl  yniir  at- 
Iflllioli  to  the  coliimnii  pi'artici'  alirnad,  wliicii  is  the  iih- 
liualiiiii  111'  sUidyiim  (iiir  lanmiaur.  imt  lun.  IcaviiiLr  tlie 
clioici'  to  tiu'  iirid'crciu-c  of  tli.'  sliidnit.  Tlii'  advaiitai^fs 
(if  this  solution  arr : 

1.  it  ui\i's  tlu'  studi'iil  till'  |iossiliility  nl'  iisiiii;  in  a 
IjettiT  way  his  personal  ahilily  and  prcx  ions  o])])ortiilii- 
tics.  One  may  learn  more  easily  one  language  than 
another,  and  also  one  may  Innc  had  opportunity  to  learn 
fairly  well  a  eertain  laiiiiuage  in  his  youth. 

2.  It  gives  the  eouiitry  at  large  all  the  heiiefits 
whieh  can  he  possihly  derived  rroiii  the  kiiuwh'dge 
of  the  (iilt'ereiit  languages  hy  engineers. 

It  seems  to  mc;  it  would  lie  a  ureal  mistake  to  limit 
the  shidy  of  foreign  laiiu'uag<'s  to  one  all  o\'er  the  eouii- 
try, whatever  it  may  he.  It  is  preferalih.'  to  liiiiil  it  lo 
(Uie  language  for  each  iiidi\idual.  leaxing  the  elioiee  he- 
iweeti  two  or  three  to  tli"  option  of  eaeh. 

C.    SlQUOT. 

6  East   (ierniaii   St.,   Baltimore,  ild. 
Mar.  ;i,   liU:;. 

The    Study  of    Foreign   Languages  by 
Engineers 

Sir — Your  i.ssne  of  Feh.  "??  eoniains  an  article  hv  i'rof. 
Winslow  II.  Ilersehel  on  "The  Study  of  Modern  Lan- 
guages in  Teehnieal  Schools"  and  an  editorial.  "Why 
American  Engineers  Should  Know  the  (ierinan  Tjan- 
giiage."  As  the  question  of  the  study  of  modern  lan- 
guages, to  assist  engineers  in  their  professional  work, 
as  well  as  to  gi\e  them  a  liheral  education,  is  a  very 
timely  one,  a  few  remarks  regarding  my  own  experience 
and  tile  conclusions  gained  from  it,  may  furnish  some 
additional  thoughts. 

When  a  hoy  T  learned  Imth  the  (Jernian  and  French 
laii-ruages  ])y  being  sent  to  Europe  for  my  education. 
The  advantages  which  I  ha\e  ohtained  therefrom  both 
in  my  jirofession  and  in  general,  have  been  so  satisfac- 
lory  to  me  that  T  have  followed  the  same  plan  with  all 
of  my  five  children.  They  have  all  been  in  a  (ierman 
and  in  a  French  speaking  country  for  at  least  one  year, 
and  thus  learned  the.se  foreign  languages  readily  in  their 
youth. 

The  advantages  of  knowing  (ierman  and  French  are 
not  merely  ornamental,  or,  as  Dr.  W'addell  says  con- 
cerning French,  ''only  a  gentlemanly  accomplishment." 
They  are  also  of  great  practical  value,  as  you  intimate 
in  your  editorial  and  as  stated  by  Prof.  Herschel.  A 
niechanieal  or  chemical  engineer  especially,  and  a  civil 
engineer  only  slightly  less,  miss  much  encouraging  in- 


ipiralioii  at  the  centers  of  |irogress  in  these  yirofessions, 
ihrougli  lack  of  familiarity  with  at  least  the  <ierman 
language. 

It  is  not  merely  the  ability  to  read  foreign  engineer- 
ing literature  that  i-  of  advantage  to  the  engineer.  It 
is  I  he  ])ersonal  contact  and  personal  conversations  with 
llu'  engineers  and  investigators  that  are  of  most  benefit 
to  us.  Many  things  are  said  that  are  n(jl  written,  and 
many  ideas  are  talked  aboiil  thai  are  a  spur  to  further 
]irogress,  long  before  they  are  suHieieiitly  crystallized  to 
h('  embodied  in  published  articles  or  liooks. 

It  is  easier  and  requires  much  le.ss  time  to  learn  for- 
eign languages  in  childhood  and  when  we  constantly 
hear  them  sjjoken  around  us,  than  in  the  tedious,  slow 
and  irrational  way  in  which  they  are  generally  taught 
in  our  schools. 

If  it  is  not  praeti<'alile,  be<-aiise  too  expensive,  to  send 
our  children  ahroad  for  one  or  two  years,  it  may  become 
]iractiealile,  within  a  deeadi'  or  two,  to  have  established 
in  our  own  country  similar  and  less  expensive  op])or- 
tunities  for  children  to  learn  foreign  languages  in  a  nat- 
ural way.  This  would  be  ])ossible  at  large  German  or 
French  boarding  schools  located  in  secluded  and  health- 
ful places  where  the  entire  environment  and  manage- 
ment can  be  suitably  arranged  for  the  purpose  of  teach- 
ing, for  practical  use,  either  foreign  tongue,  within  one 
or  at  most  two  years. 

In  French  Switzerland,  there  are  boarding  schools 
where  a  large  number  of  the  scludars  are  English  and 
AmericaJi.  The  instruction  in  all  general  branches  is 
in  the  French  language,  .so  that,  besides  advancing  in  the 
general  studies,  the  foreign  scholar  acquires  the  use  of 
a  new  and  live  tongue.  An  American  scholar  in  a  sim- 
ilar seluiol  in  our  o\v"ii  eoiiiitrv  e(nilil  studv  mathematics, 
histoi'y,  drawing,  Ealiii  ami  other  braiK  lies  for  a  vear 
or  twii  as  Well  in  French  or  (ierman  as  in  English  and 
not  be  the  worse  for  it  in  aftei'  life. 

Certain  restrictions  would  be  obligatory.  Xo  com- 
munication could  be  allowed  with  the  outside  world  ex- 
cept for  a  short  time  and  at  intervals  of  a  month  or 
two,  or  by  letter.  Following  further  the  practice  of  the 
above-mentioned  Swiss  schools,  from  a  designated  time 
after  entrance  no  conversation  among  scholars  would  be 
allowed  except  in  the  language  to  be  acquired.  All  teach- 
ers, attendants  and  .servants  would  naturally  be  required 
to  speak  only  the  language  of  the  school.  All  games, 
sports  and  other  recreations  would  be  conducted  in  the 
same  language. 

This  idea  of  sjiecial  language  schools  where  the  schol- 
ars should  remain  but  one  or  two  years,  was  originallv 
suggested  in  Europe;  but  owing  to  the  fact  that  Euro- 
pean countries  are  comparatively  small,  it  is  easier  to 
send  a  child  at  once  to  a  neighboring  foreign  country  and 
this  is  now  the  usual  custom.  In  our  country  of  large 
dimensions  and  rapidly  developing  educational  interests, 
it  does  not  seem  impracticable  to  have  a  few  such  one- 
or  two-year  course  German,  French  and  Spanish  schools, 
successfully   conducted  in  suitable   localities,   where   the 
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cost  of  attendance  could  be  brought  within  the  mean.?  of 
the  average  family. 

Rudolph  Herixg. 
]7U  Broadwav,  New  York  City. 
Mar.  r,  1913. 

The  German  Language  as  an  Indispen- 
sable Element    of  Engineering 
Progress 

Sir — The  great  value  to  American  industrial  prog- 
re.ss  of  a  knowledge  of  the  German  language  on  the  part 
of  our  engineers,  as  pointed  out  in  Prof.  Winslow  H. 
Herschel's  article  in  Engixeeeixg  News  of  Feb.  27 
and  in  vour  editorial,  is  too  little  realized  by  our  manu- 
facturers and  the  profession  in  general. 

There  is  some  encouragement  to  be  found,  however, 
in  the  improving  point  of  view  which  is  in  marked  con- 
trast to  opinions  encountered  a  few  years  ago,  when  it 
was  actually  argued  that  German  for  engineers  was  a 
waste  of  time.  In  a  letter  of  mine,  jniblished  Aug.  13, 
1909,  in  answer  to  a  statement  of  Mr.  J.  G.  White  before 
the  A.  I.  E.  E.  (discussing  Dr.  C.  P.  Steinmetz'  paper, 
"The  Value  of  Classics  in  Engineering  Education")  that 
''scarcely  one  graduate  in  10,000  had  any  real  use  for 
German,"  I  pointed  out  some  of  the  rea.'^ons  why  Ger- 
man is  only  second  in  importance  to  English  itself,  all 
of  which  still  holds  good  in  an  even  greater  degree  as 
events  are  constantly  demonstrating. 

There  is,  in  fact,  no  single  collateral  subject  of  as 
great  importance  to  engineers  as  a  knowledge  of  Ger- 
man, although  this  is  likely  to  be  contradicted  by  those 
most  ignorant  of  the  facts  in  the  case.  The  value  to 
our  industries  of  a  knowledge  of  German  on  the  part 
of  our  engineers  would  be  almost  incalculable.  Their 
ignorance  results  in  a  correspondingly  great  loss  and  it 
is  not  too  much  to  say  that  we  are  five  years  behind  the 
times  from  this  one  cause  alone.  Yet  not  only  is  the 
engineering  profession  hlind  to  the  benefits  of  German, 
but  it  refuses,  for  .some  reason,  to  become  enlightened. 
It  is  a  case  of  none  being  so  blind  as  tho.se  who  will  not 
see. 

An  exactly  opposite  course  is  followed  in  Germany, 
although  she  is  far  ahead  of  English-speaking  countries 
in  engineering.  There  is  more  English  read  in  (ier- 
niany  llian  there  is  German  read  in  English-speaking 
countries  all  over  the  world.  The  result  is  that  the  Ger- 
mans instantly  ado])t  every  po.ssiblc  British  or  American 
improvenw^nt  while  we  are  years  behind  the  times  in 
adopting  German  improvements.  This  is  one  of  th'! 
secrets  of  (iermany's  great  progress,  and  is  a  practice 
which  will  continue  to  kee|)  her  in  the  lead. 

It  is,  however,  of  very  much  less  iniportaiice  for  (ier- 
many  to  do  this  than  it  is  for  us  to  keep  up  with  (Jernian 
improvements  for  out  of  the  English  chalf  she  can  find 
but  few  ideas  of  value  compared  to  the  rich  supply  that 
awaits  us  in  her  improvements.  The  (Jerman  system  of 
education  is  a  generation  ahead  of  ours  and  she  is  turn- 
ing out  a  body  of  engineers,  scientists  and  technical  men 
wlio  liave  little  or  nothing  to  learn  from  us  while  our 
systems  of  education  and  manufacture  have  the  effect 
of  choking  off  as  far  as  fiossiliie  all  individual  initiative 
and  |)rogress  and  of  crowding  into  the  rut  of  standardi- 
zation every  original  idea  that  may  manifest  itself. 


Some  of  our  largest  manufacturers,  instead  of  develop- 
ing the  initiative  of  their  workmen,  keep  them  as  far 
as  possible  in  the  class  of  automatons  and  obtain  as  large 
a  proportion  as  possible  of  the  annual  output  of  gradu- 
ates of  technical  colleges  for  shop  positions.  In  the 
guise  of  benefiting  these  young  men,  who  are  paid  an 
insignificant  wage,  a  lot  of  work  is  gotten  out  of  them 
and  they  are  turned  out  in  due  course  of  time  as  practi- 
cally experienced  men.  They  have,  however,  been  so 
thoroughly  imbued  with  the  methods  and  practice  of  the 
manufacturers  that  they  know  little  or  nothing  of  any- 
thing else,  and  are  entirely  ignorant  of  foreign  im- 
provements. They  carry  their  biased  knowledge  away 
with  them  and  the  whole  stream  of  engineering  is  con- 
taminated with  this  drain  of  standardization.  In  speci- 
fications, e\en,  written  by  such  byproducts  of  manufac- 
turing monopoly,  apparatus  is  specified  not  by  name, 
which  would  be  unfamiliar  to  the  graduates,  but  by  the 
catalogue  number  of  the  manufacturers,  as  if  no  other 
manufacturers  ever  made  such  apparatus.  Yet  this 
whole  influence  is  exerted  in  the  name  of  the  good  of  the 
profession  ! 

There  is  small  wonder  that  from  such  sources  there 
should  come  no  encouragement  to  learn  (ierman,  as  long 
as  antiquated  standardized  products  can  be  forced  on  the 
public  to  avoid  and  discredit  foreign  improvements. 

As  a  result  of  her  wonderful  educational  system,  her 
progressive  attitude  on  all  ])ublic  questions  and  her  mod- 
ern methods  in  industry,  finance  and  business,  Germany 
is  far  ahead  of  other  countries.  The  true  state  of  affairs 
being  concealed  to  a  great  extent  fi.)ni  American  under- 
standing by  ignorance  of  the  German  language,  and  still 
further  beclouded  by  special  interests,  we  are  unable  to 
take  advantage  of  German  discoveries  and  must  there- 
fore straggle  far  behind.  Yet  tho.se  German  engineers 
who  come  to  America  for  the  pur])ose  of  disseminating 
new  ideas  meet  with  jealon.sy  and  lack  of  cooperation. 
They  find  that  our  manufacturers  and  engineers  not 
only  do  not  know  what  is  going  on  abroad,  but  are  con- 
tent to  remain  in  ignoranrc  and  v\ri\  when  the  truth  is 
demonstrated  are  loath  to  aiimit  il,  which  is,  thou'lh  not 
commendable,  at  least  understandable,  since  they  do  not 
like  to  concede  that  )>rogre.ss  has  been  made  which  they 
themselves  slundd  have  made  had  they  been  j)roperly 
diligent. 

The  profound  ignorance  of  (iernuin  affairs  is,  to  ])ut  it 
mildly,  surjirising.  A  few  exami)ics  taken  at  random 
will  serve  to  illustrate  it.  The  American  Society  of  Civil 
Engineers  dis])lays  in  its  library,  charts  showing  the 
growth  of  our  mitional  engineering  societies  as  compared 
with  the  leading  liritisli  and  Frencii  engineering  socie- 
ties. These  charts  are  very  in.-itructive  as  far  as  tliey 
go,  but  the  most  prominent  engineering  society  in  exis- 
tence is  conspicuous  by  its  absence,  namely,  'j'he  A'erein 
Deutscher  Ingenieure,  the  leading  society  of  (lenminy 
which  nund)ers  among  its  mendiers  the  most  eminent 
engineers  throughout  the  world,  besides  being  the  larg- 
est of  all  engineering  societies,  as  is  well  known.  Us 
nu'ndierslii]!  has  in  the  ])asl  decade  jx-rfectcd  more  inven- 
tions and  improvements  and  made  more  researches,  than 
are  credited  to  the  uu'mbers  of  all  other  societies  com- 
bined, and  it  has  undoubtedly  i)roven  tlie  greatest  single 
factor  in  the  progress  of  the  worhl  during  the  ])resent 
century. 

If  our   tcclinical    press  and   even   the  general   )ir<'S8  de- 
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voted  space  to  describing  the  triumphs  nf  tlir  nijri- 
iicers  of  this  society  instead  of  wastinjj  ]ia|i('r-  and  ink 
(■n  the  trivialities  with  which  tiicir  columns  arc  crowded, 
vastly  ditl'erent  conditions  would  prevail  in  this  country 
loday. 

An  concrete  example  of  the  kind  of  welcome  that  meets 
a  German  improvement  in  this  country  is  seen  in  the  case 
of  a  certain  CO.  recorder  which  came  into  notice  several 
years  ago.  In  a  paper  on  the  suhjoct  of  Power  I'lant 
lOconomy,  read  hefore  the  A.  I.  E.  E.,  it  was  stated  that 
»his  recorder  accomplished  remarkable  results,  but  the 
inference  was  given  that  it  was  a  British  improvement. 
This  was  due  either  to  ignorance  or  nuilice,  between 
which  there  is  not  much  to  choose.  The  apparatus,  as 
a  matter  of  fact,  had  been  for  many  years  in  successful 
use  in  Germany  where  it  originated. 

In  a  paper  on  Steam  Pipe  t'overiug,  read  before  the 
Association  of  Edison  Illuminating  companies,  the  re- 
sults of  extensive  and  costly  tests  of  steam  jiipe  cover- 
ing were  reported  and  it  appeared  that  a  certain  Ger- 
man covering  showed  an  efficiency  of  88.9%  while  the 
best  American  covering  showed  an  efficiency  of  81.2%, 
a  difference  of  3.7%.  This  covering,  however,  was  dis- 
credited, as  being  inflammable.  The  tests  had  been  made 
on  ordinary  high-pressure  steam  pipes.  As  a  matter  of 
fact,  this  particular  pipe  covering  had  long  been  and 
is  still  being  widely  used  in  Germany  on  superheated 
steam  pi]!iug,  proving  non-inflammable  at  temperatures 
far  beyond  those  which  can  ever  be  employed  on  our 
own  prime  movers,  for  American  manufacturers  are  en- 
tirely unable  to  build  prime  movers  for  high  degree 
Mijierheated  steam,  failing  accordingly  to  obtain  the  low 
steam  consumption  of  0  lb.  and  less  per  horsepower  hour, 
so  common  in  German  practice.  At  the  conclusion  of  the 
])aper  the  facetious  allusion  of  "made  in  Germany"  con- 
tributed no  little  to  the  entertainment  of  the  gathering 
and  it  was  reported  in  the  same  spirit  by  the  engineering 
])ress. 

An  occasional  engineer  recognizes  the  value  of  Ger- 
man progress  and  attempts  to  take  advantage  of  it  by 
using  (4erman  formulas  without  understanding  the  Ger- 
nu\n  language.  The  result,  is  of  course,  far  from  a  happy 
one.  Young  engineering  students  are  more  appreciative 
and  often  attempt  translations  of  highly  technical  mater- 
ial but  without  being  competent  to  do  it,  while  such  ex- 
perienced engineers  as  are  competent  have  but  little 
rime  for  translations,  and  for  this  reason  a  great  amount 
of  valuable  material  will  always  remain  unavailable  until 
our  engineers,  as  a  rule  rather  than  an  exception,  under- 
stand German.  Translation  for  itself  seldom  offers  suf- 
ficient remuneration  to  be  properly  done,  and  is  always 
more  or  less  a  labor  of  love,  which  passes  with  but  little 
credit  or  appreciation. 

The  failure  of  our  engineers  to  keep  uptodate  is  the 
cause  of  enormous  losses  to  manufacturing  and  indus- 
trial undertakings  all  over  the  country.  Numerous  fail- 
ures and  gross  inefficiency  in  engineering  undertakings 
produce  stagnation,  for  our  bankers,  by  bitter  exp^ri 
ence  have  learned  to  distrust  our  slap-it-together  engi- 
neering methods  and  refuse  to  invest  in  new  projects, 
particularly  in  hydro-electric  and  other  power  develop- 
ments, which  in  turn  prevents  other  dependent  indus- 
tries from  coming  into  existence. 

Quite  the  opposite  condition  obtains  in  Germany  where 
bankers  not    only  invest    German    capital    in    German 


undertakings  but  make  calls  on  foreign  capital,  especi- 
ally from  France,  since  on  account  of  the  efficiency  of 
(Jerman  engineers,  they  can  show  profits  on  engineering 
undertakings  which  cannot  be  realized  by  the  bankers 
and  engineers  of  any  other  country. 

This  is  all  accom])lished  without  the  hurrah  which 
accompanies  such  movements  as  "scientific  management," 
as  we  know  them.  The  thing  that  is  called  by  this  fine 
name  in  America  is  oidy  regarded  as  common  [iractice 
in  Germany  where  the  writer,  for  e.\ami)le,  employed 
it  in  his  shop  practice  .some  IS  years  ago,  being  instructed 
by  his  superintendent  who  had  practiced  it  for  some  40 
years,  quite  innocent  of  its  future  fame  in  America.  The 
writer  in  1901  had  occasion  to  make  a  report  on  a  power 
plant  in  the  United  States  which  resulted  in  a  saving 
of  more  than  $200,000  a  year  in  operating  expenses, 
while  in  a  smaller  plant  $50,000  a  year  was  saved,  with- 
out dreaming  that  the  processes  recommended  were  later 
on  to  be  classified  as  "scientific  management." 

If  our  engineers  were  really  efficient  and  uptodate, 
we  could  not  only  save  millions  of  dollars  per  dav  in  our 
engineering,  industrial  and  administrative  undertakings, 
but  couid  obtain  an  enormous  foreign  trade  and  could 
give  our  capitalists  opportunities  for  great  new  invest- 
ments which  cannot  now  be  made  on  a  profitable  basis. 
Simply  the  knowledge  of  German  on  the  ])art  of  a  few 
thousand  engineers  would  accomplish  this  since  they 
would  not  then  have  any  excuse  for  ignorance  or  lack 
of  progressiveness.  The  country  is  paying  a  large  price 
for  our  engineering  inefficiency. 

The  same  condition  is  found  in  England  as  is  recog- 
nized by  those  who  are  familiar  with  conditions.  In  a 
speech  made  in  the  British  Parliament  the  truth  was 
pointed  out  in  these  words : 

One  of  our  greatest  failures  is  that  less  than  1  per  cent,  of 
our  engineers  and  offlcers  undei-stand  the  German  language: 
everything  that  we  wish  to  Icnow  of  German  progress  must 
come  to  us  second-hand  in  insufficient  and  delayed  transla- 
tion; today  we  are  at  a  point  where  Germany  is  able  to  build 
ten  ships  against  our  one;  we  have  to  learn  to  imitate  Ger- 
many. 

how  indispensable  a  knowledge  of  the  German  lan- 
guage is  to  our  engineers  is  obvious.  It  is  to  be  hoped 
that  the  engineering  profession  will  be  spared  any  fur- 
ther exhibitions  on  the  part  of  those  who  take  pride  in 
their  ignorance. 

Fraxk  Kokster, 
Consulting  Ensrineer. 
50  Church  St.,  Xew  York  City. 
Mar.  r.  1913. 


Multiple  Headings  in  Rock  Tunneling 

Sir — The  writer's  attention  has  been  directed  to  the 
interesting  article  published  in  your  Feb.  13th  is.sue,  by 
John  F.  O'Rourke,  entitled  "Elimination  of  Timbering 
in  Eock  Tunneling:  A  Proposal."  Although  not  wishing 
to  venture  upon  criticism  of  the  merits  of  concrete-block 
lining  for  rock  tunnels,  as  outlined  by  Mr.  O'Hourke,  the 
writer  cannot  abstain  from  commenting  on  the  method 
proposed  for  driving  rock  tunnels. 

It  is  a  fact  only  too  well  known  that,  comparatively, 
heading  e.xcavation  is  the  costliest  item  in  tunnel  exca- 
vation :  and  on  the  success  of  driving  the  heading  de- 
pends to  a  large  extent  the  successful  completion  of  the 
tunnel. 


686 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  OS).   Xo.    14 


In  modem  tunnel  practice  the  tendency  is  to  keep  the 
number  and  size  of  headings  down  to  a  practical  mini- 
mum. In  this  country  one  heading  only  has  so  far  been 
advocated  as  being  most  advantageous  to  drive  railroad 
tunnels.  In  Europe,  only  rock  tunnels  over  two  miles 
long  have  been  and  are  driven  with  a  top  and  one  bottom 
heading,  the  reason  being  obvious,  for  the  greater  the 
number  of  headings,  the  more  complicated  the  driving 
operations  are,  and  it  is  only  with  a  first-class  organiza- 
tion of  men  and  mining  operations,  and  on  long  tunii.-ls. 
that  a  tunnel  can  be  driven  successfully  with  two  heail- 
ings.  The  tunnel  must  be  long  enough  to  warrant  such  a:i 
organization  to  be  made  available,  and  the  necessity  f  r 
rai>id  driving  must  be  warranted  by  the  capital  invested, 
time  being  of  the  essence  for  an  economical  completion 
of  the  work 

The  driving  method  proposed  by  Mr.  O'Rourkc  would 
involve  three  headings,  the  area  of  which  would  repre- 
sent one-third  of  the  total  tunnel  .section,  as 
against  two  headings  aggregating  one-fifth  only 
of  the  tunnel  .section.  All  contingencies  pertain- 
ing to  the  driving  of  a  bottom  heading  would 
be  practically  duplicated,  not  speaking  of  the 
drilling  equipment,  tracks,  rolling  material,  air  and  ven- 
tilating pipes,  working  shifts,  etc. 

The  operating  conditions  would  also  be  greatly  coni])li- 
cated,  and  only  one  familiar  with  the  top-and-bottom- 
heading  method  can  appreciate  these  features. 

Why  not  first  try  methods  which  have  been  used 
abroad,  modifying  them  so  as  to  suit  local  conditions!-' 
Within  the  past  ten  years  the  top-and-bottom-beading 
method  has  been  used  successfully  in  driving  the  follow- 
ing tunnels:  Simplon,  65,042  ft.  long;  Loetschberg.  47,- 
680  ft.  long;  Wei.ssenstein,  12,i:i6  ft.  long;  Ricken.  28,- 
200  ft.  long;  Wasserfluh,  11,666  ft.  long.  This  very 
same  method  is  used  at  the  present  time  to  drive  the 
tunnels  of:  Hauenstein  (26,683  ft.),  Mont  d'Or  (20.021 
ft.),  and  (iranges  (28,093  ft.).  This  tunneling  method 
would  not  interfere  with  the  use  of  interlocking  concrete 
blocks  as  illustrated  in  Mr.  O'Rourke's  article,  and  it  is 
the  writer's  belief  that  in  tunnels  subjected  to  moderate 
ground  pressure  the  use  of  such  blocks  will  be  found  ad- 
vantageous, without,  however,  doing  entirely  away  with 
the  timbering.  It  should  be  borne  in  mind  that  timber 
segmental  arching  for  tunnel  work  is  costly  and  inade- 
quate where  high  and  unbalanced  pressure  prevails,  and 
usually  a  timbering  method  similar  to  that  used  in  Al- 
pine tunnels  has  to  be  resorted  to. 

This  naturally  makes  impossible  the  use  of  travclinir 
steel  or  timber  forms  supporting  the  lining,  and  the 
masonry  has  to  be  laid  in  short  sections  or  rings,  by  tak- 
ing down  the  temporary  tind)ering  as  the  lining  prog- 
resses. In  such  cases  a  tunnel  lining  formed  of  inter- 
locking bl«)cks  might  prove  advantageous  by  reason  of  the 
speed  with  which  the  lining  could  be  placed  in  position. 

E.  Laichli. 

2  Wall  St.,  Xew  York  f'ity. 
Mar.  12,  19i;j. 

fThe  above  discussion  wa-  submitted  to  Mr.  O'lfmirke. 
whose  reply  follows. — Ed.] 

Sir — Mr.Iiauchli  takes  the  ground  that  by  the  use  of 
the  three  headings  shown  the  expense  is  largely  increased, 
and  calls  attention  to  the  general  practice  of  keeping 
down  the  number  and  area  of  the  headings  to  n  mini- 
mnni. 


I  may  not  have  gone  into  sufficient  detail  to  be  per- 
fectly clear,  as  to  the  conditions  under  which  the  use  of 
concrete  interlocking  blocks  is  suggested  as  a  substitute 
for  timbering.  I  had  in  mind,  however,  the  timbering 
of  tunnels  through  rock  more  or  less  broken  and  wli:ii  - 
called  heavy,  and  not  for  tunnels  where  the  superimpn- 
mass  is  so  great  that  movement  occurs,  which  under  Irs-- 
weight  would  be  perfectly  safe  without  timbering.  With  I 
this  in  mind,  it  is  no  longer  a  question  of  the  cheapest 
system  of  evcavation,  but  the  most  practical  one,  wliirli 
permits  of  doing  the  work  without  excessive  "falls."  To 
accomplish  this  purpo.se,  two  *ide  headings  are  necessary 
for  placing  the  bench  walls,  and  a  top  heading  would 
most  likely  be  found  desirable  to  facilitate  and  minimize 
the  amount  of  excavation  required  immediately  in  front 
of  where  the  lining  is  being  placed,  iloreover,  the  driv- 
ing of  headings  in  the  character  of  rock  assumed  is  not 
so  costly  as  in  stronger  rock,  which  seems  to  be  that  con- 
sidered by  Mr.  Lauchli.  As  the  side  headings  are  inevi- 
table, I  see  no  reason  for  modifying  my  views  expressed 
in  the  former  article. 

1  would  like  also  to  add  that  I  fully  agree  with  Mr. 
Lauchli  in  all  he  says  as  applied  to  the  character  of  rock 
ciuountered  in  the  tunnels  he  cites,  and  am  also  greatly 
jileased  to  find  that  he  considers  the  interlocking  con- 
crete blocks  superior  to  concrete  laid  upon  forms  in  place 
under  the  timber  conditions  in  his  tunnels. 

The  main  idea  of  my  former  article  was  that  by  the 
use  of  interlocking  blocks,  timbering  might  be  eliminated 
with  a  gain  both  in  s])eed  and  economy  and  Mr.  Lauch- 
li's  coniinunication  .seems  to  confirm  that  belief. 

John  F.  O'Rourki:. 

.■il.")  Filth  Ave.   Xew  York  City. 
Mar.  20,  1913. 

Flow  of  Liquids   through  Narrow 
Rectangular  Channels 

Sir — In  KNGiNKKiiiMi  Xicws.  of  Dec  19,  1912.  was  an 
article  by  Ernest  Jon.«on  giving  a  .series  of  tests  of  t\w 
leakage  around  a  ]iiston  closely  fitting  in  its  cylinder, 
with  corresi)on<ling  calculated  leakages  based  on  analysis. 

The  figures  show  a  remarkably  close  corroboration  of 
the  measu'-ed  flow  with  that  given  as  calculated,  but  tlv.' 
details  of  tests  and  of  computation  indicate  that  such  lor- 
roboration  is  not  to  be  expected  on  theoretical  grounds 
and  may  be  the  result  of  the  accidental  balancing  of| 
errors  of  weight. 

(1 )  The  increase  of  channel  width  owing  to  extensioiij 
of  the  cylinder  and  compressicui  of  the  piston  is  not  neg- 
ligible. Without  having  the  structural  details  of  the  testi 
apparatus  it  is  not  possible  to  determine  these,  but  it  isl 
not  uidikely  that  at  the  higher  i)ressun's  used.  120  lb.  inj 
tilt!  first  series,  the  increa.se  of  channel  width  nniy  ainountj 
to  0.0001".  indicating  that  the  calculated  flow  figuraj 
.should  be  increased  lo7(.  This  correction  would  de- 
crease at  the  lower  pressures. 

(2)  It  is  not  stated  that  pre.aulions  were  taken  to| 
maintain  the  piston  concentric  with  the  cylinder  so  as 
to  give  a  channel  of  uniform  width.  If  this  was  not  done, 
it  is  [wssible  that  the  ])iston  was  forced  to  one  side  of  the 
cylinder,  giving  a  channel  width  of  0  at  one  side,  ami  a 
channel  width  of  double  the  average  at  the  ojiposile  side 
of  the  piston.  Under  such  conditions,  and  without  any 
exact  analysis,  which  would  not  here  be  warranted,  it  is 
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oliNnius  llial.  liikiiii;'  llic  lar^jvr  linll'  of  llu'  cix'sccnt  sliMpcil 
o])i'iiiiig,  the  iiii-'aii  liyili'iiiilic  radius  r  at  thu  point  of 
imixiinuni  opening  is  twite  the  average,  the  rate  of  How 
at  liiis  point  is  eight  times  the  average,  and  tiie  mean 
hydraulic  radius  r  at  tlie  point  of  least  opening  is  equal 
to  the  average,  and  the  rate  of  How  likewise  the  average, 
and  the  average  rate  of  ilow  for  this  larger  half  of  the 
ereseent  is  41^  times  the  average  ealuelated  on  the  as- 
sumption of  nniforni  rhannel  width.  Ignoring  the  flow  in 
tlie  smaller  half  nf  the  crescent,  the  total  flow  is  still 
twice  tliat  calculated  for  uniform  average  channel  width 
of  .'r.  If  the  piston  and  clyinder  do  not  touch  at  any  ele- 
ment, somewhere  hetween  once  and  twice  tliat  given  hy 
the  formula. 

(3)  111  the  first  series  of  tests,  the  measured  opening 
0.0(118  in.  is  corrected  to  0.001916  in.  to  make  the  calcu- 
lated flow  agree  with  the  measured  flow  over  the  greater 
part  of  the  range.  This  correction  amounts  to  8%  of 
the  channel  width  and  amounts  to  an  increase  of  calcu- 
lated flow  of  'iG%.  The  data  given  does  not  seem  to 
warrant  this  correi-tion. 

(4)  The   value  gixen   for  the  coefficient  of  viscosity 

0.000013 

reduced  to  the  usual  C.  G.  S.  units  reads 
0.018 


1  +  0.036  t 


which  corresponds  to  the  figure  obtained  by  the  flow  of 
water  in  gla.ss  tubes,  and  based  on  the  assumption  of  no 
slip  between  the  water  and  the  glass.  Where  the  walls 
are  of  bronze,  such  assumjition  is  probably  unwarranted, 
and  the  equivalent  coefficient  might  have  to  be  modified. 
The  test  figures  reported  are  of  value,  but  the  formula 
for  flow  should  be  used  with  an  understanding  of  the 
limitations  of  accuracy  not  fully  expressed  in  Mr.  Jon- 
pon's  paper. 

It  is  of  interest  to  note  that  the  formula  developed  by 
Mr.  Jonson  is  given  in  slightly  different  form  in  Lamb's 
Hydrodynamics,  3d  Edition  (Cambridge  University 
Press,  1!H)6),  p.  542,  and  reads  in  Mr.  Jonson's  notatioa 
(correcting  for  typographical  error) 

•i    r^    dp 

3     10  '  d  I 
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Charles  B.  Buekger. 
Department  of  Water  Supply,  (ias  and  Electricity, 
'i\  Park  Kow.  Xew  York  City,  Feb.  18,  191;). 


Sir — In  response  to  questions  raised  by  Mr.  Buerger, 
I  would  say : 

(1)  The  general  character  of  the  apparatus  does  not 
seem  to  justify  any  greater  refinement  than  that  used. 
-\u  average  enlargement  of  0.00005  in.  of  the  channel  and 
a  corresponding  increase  in  the  flow  of  T%  would  be  pos- 
sible if  there  were  no  flanges  on  the  cylinder  and  no 
solid  top  in  the  piston.  The  average  enlargement  of 
the  cylinder  might  be  rcmghly  estimated  as  1.5^  at 
120  lb.  pressure  with  a  corresponding  increase  of  flow  of 
4.5%.  This  correction  would  somewhat  decrease  the 
average  difference  between  the  calculated  And  the  meas- 
ured flow. 

(2)  A  piston  clearance  of  0.002  in.  is  equivalent  to 
a  sliding  fit,  hence  the  piston  was  self-centering. 


(3)  'I'lie  correction  is  well  within  the  limits  of  error 
in  thu  niiironieter  measnremeiifs,  and  still  more  no 
within  that  of  the  ajqiaratus.  It  is  justified  by  the  re- 
sulting close  agreement  hetween  nieasiireil  and  calculated 
flow.  In  other  words;  the  theoretical  formula  apjilied  to 
the  flow  of  a  clean  li<iuid  gives  a  more  aciurate  ineasure- 
iiiciil  of  llic  hydiaulically  elfeclive  widlh  of  the  cbannel 
than  niMV  lie  had  in  any  other  way. 

(  I  )  The  assunijition  nf  slip  in  a  li(piid  or  between  a 
li(piid  and  a  solid  is  ullci-|y  inconsi^tcnl  with  all  hy- 
draulic phenoincini  hillicilo  oliserved,  an<l  hence  highly 
improhalile.  It  is  a  ucll  established  law  of  hydraulics 
that  the  loss  of  head  in  a  pipe  is  indei)endent  of  the  pres- 
sure. If  the  water  slip|)ed  on  the  surface  of  the  |>ipe 
there  would  be  friction,  which  is  a  function  of  the  ])re8- 
sure.  There  would  thus  be  introduced  an  element  of  re- 
sistance which  woidd  he  a  function  of  the  pressure.  The 
clo.se  agreement  between  test  results  and  calculations 
show  that  no  slip  occurred  in  the  present  case. 

ilr.  I'liicrger  intimates  that  ihei-c  are  ceiMain  limita- 
tions to  the  accuracy  of  the  formula  gi\en  in  my  paper 
but  he  does  not  state  what  they  are.  Thci'e  are  no  such 
limitations.  The  fornuda  is  absolutely  accurate.  Its 
ai)])lical)ility  is,  however,  limited  to  the  coiulitions  for 
which  it  was  developed.  These  conditions  were  defined 
in  the  original  ])aper.  Tlu^y  were:  uniform  (rectilinear) 
flow,  relatively  very  small  width  of  channel  so  that  the 
resistance  produced  by  to|)  and  bottom  surfaces  is  not 
a]ipreciable.  If  sides  of  the  channel  are  so  elastic  that 
an  appreciable  enlargenuuit  will  take  i)lace  under  pres- 
sure a  formula  taking  account  of  this  enlargement  would 
have  to  be  develo]ied,  but  for  such  a  formula  there  stems 
to  he  no  ])ractital  need.  W'liei-e  there  is  any  considerable 
eidai'gemeiit  it  may  be  ligni'ed  separately  for  each  case 
and  the  resulting  average  enlargement  added  to  the  origi- 
nal width  before  introducing  it  into  the  formula. 

Ernst  Joxsox. 

Board   of  Water   Sui)i)lv,   147   Varick   St.,   Xew   York 
City. 
March  o,  1913. 

Proportioning   of  Foundations  for 
Columns  and  Walls 

Sir — I  desire  to  make  a  corn'cti<ui  in  my  article  in 
your  issue  of  Mar.  6,  191:!,  p.  165,  on  ilie  "Proiiortioning 
of  Foundations  for  Columns  and  Walls."  On  p.  465, 
.second  column,  about  31/^  in.  from  the  bottom  of  the 
column  appears  the  following  sentence:     ''Columns  1,  2, 

3,  etc.,  carried    621/0%   of  live  load "  and  five 

lines  below  "  .  .  .  .  carried  73%  of  live  load." 
The  word  "live"  should  be  '"dead"  in  each  of  these  cases. 

While  the  method  propo,sed  is  based  on  dead  load,  I 
have  been  asked  why  any  part  of  the  live  load  is  con- 
sidered. The  reason  is  that  in  all  buildings  a  part  of 
the  load,  such  as  machinery,  furniture,  etc.,  is  almost 
as  .steady  as  the  permanent  dead  load  and  therefore 
should  be  taken  into  account.  The  allowance  of  15% 
to  25%  of  live  load  should  care  for  this  permanent  load 
usually. 

My  attention  has  been  called  to  the  fact  that  the 
method  proposed,  which  readers  will  bear  in  mind  was 
not  claimed  by  me  to  be  ori.sinal.  is  given  in  the  "En- 
cyclopedia of  Civil  Engineerin,g"  published  by  the  Amer- 
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icau  iSchool  of  Correspondence,  which  was  not  known  to 
nie  when  the  article  was  written. 

Ernest  McCi'llough. 
Monadnock  Block,  Chicago,  111. 
Mar.  13,  1913. 


B  =  Bearing  value  of  soil 
D',  W,  and  B'  represent  similar  functions  for 
any  column  in  buihling 
By  the  method  given  by  Mr.  McCullough 
BW'I) 


Sir — In  Mr.  McCul lough's  article  on  "Proportioning  of 
Foundations  for  Columns  and  Walls,"  the  author  does 
not  explain  the  underlying  principles  involved  so  that  it 
is  impossible  to  determine  exactly  what  he  jiroposcs.  In 
the  proportioning  of  footings  as  between  dead  and  live 
loads  a  correct  method  involves  an  estimate  of  the  actual 
live  loads  wliich  will  come  on  the  footings  at  various 
times  iu  the  life  of  the  building.  This  may  vary  in  dif- 
ferent classes  of  buildings  from  5%  to  theoretically  100% 
of  the  floor  loads  used  in  calculating  the  strength  of 
beams.  It  is  impossible  to  proportion  footings  so  that 
the  unit  load  under  all  footings  siiall  be  the  same  if  tliere 
is  any  variation  in  the  live  loads  during  the  life  of  the 
building.  The  liest  that  can  be  done  is  to  select  some 
condition  of  loading  between  the  ca.«e  of  no  live  load  on 
one  hand  and  the  nuiximum  probable  live  load  on  the 
other  hand,  and  proportion  the  footings  .so  that  for  the 
conditions  of  loading  selected  the  sum  of  the  dead  and 
live  load.'i  on  the  foundation  bed  will  be  uniform  under 
all  footings. 

1  have  devi.'ied  and  used  in  my  own  i)ractice,  a  method 
of  proportioning  footings  involving  the  use  of  the  max- 
imum probaiile  live  load  obtained  by  an  estimate  based  on 
the  probable  use  of  the  building,  in  place  of  the  live  load 
obtained  by  adding  together  the  floor  loads  used  in  cal- 
culating the  .-itrength  of  the  floor  beams,  or  the  use  of 
any  fixed  jjrojjortion  of  such  arbitrary  floor  loads.  Fur- 
thernujre,  the  method  involves  )iroportiouing  the  foot- 
ings, not  for  the  maximum  jirobable  live  load,  but  for 
one-half  of  the  maxiniuni. 

By  the  use  of  this  method  the  load  on  all  footings  will 
be  equal  when  one-half  of  the  estimated  maximum  live 
load  acts  on  the  f<K)tings.  During  erection,  and  before 
any  live  load  acts  on  tlie  footings,  those  footings  hav- 
ing a  high  proportion  of  dead  load  will  inevitably  have 
the  highest  loading  on  tlie  soil,  and  if  the  soil  is  com- 
pressible will  at  the  time  of  the  completion  of  the  build- 
ing have  settled  the  most.  As  the  use  of  the  building 
brings  the  live  load  into  action,  the  load  on  the  sup- 
porting areas  for  interior  columns  will  gradually  increase. 
When  one-half  of  the  live  load  acts  on  the  footings  the 
unit  load  under  all  footings  will  be  equal.  It  at  any  time 
more  than  one-half  of  the  estimated  maximum  live  load 
acts,  then  the  uni*;  loail  under  interior  footings  will  be 
greater  than  under  exterior  walls,  but  in  general  the  var- 
iation in  loading  and  the  resulting  difference  in  settle- 
ments will  be  the  least  jjossible  uiuler  varying  pr()])ortion.s 
of  dead   and   live  load. 

l).\Nii:i,  Vj.  Moii.vs. 

•Vt   Lib.Tty  St..   New   York. 
Mar.  -iit.  l!M.i. 

Sir — The  writer  was  much  interestccl  in  lln'  arliilc  iiy 
Mr.  McCullough  on  "I'roporlioning  of  l-'oiindations  for 
Coliimn.s  and  Walls." 

The  mi'thods  given  can  be  stated  somewhat  dilfrrciitly 
and  shown  to  be  similar. 

Ix!t  f)   =  Dead  load  on   representative  column 
"     ir  =  Total    Iniirl  on   representative  column 


i>"  = 


//  II' 
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and  the  area  of  footing  equals 

JP  _  D'W 
B'  ~    BD 
By  the  method  given  bv  ilr.  Schneider 
BD 
W 
and  the  area  of  footing  eipials 

D^  _  D'  W 
B'  ~   BD 

The  methods  then  are  alike  and  only  give  different  re- 
sults with  the  selection  of  different  representative  col- 
umns. In  other  words,  the  foundation  is  designed  for 
the  dead  load  arbitrarily  increased  for  live  load.  The 
amount  of  increase  being  determined  by  some  column  se- 
lected as  being  representative,  the  measure  of  the  in- 
crease is  the  ratio  of  the  total  load  on  the  footing  to  the 
dead  load. 

ilr.  McCullough  selects  the  column  with  the  least 
live  load  in  proportion  to  the  dead  load,  while  Mr. 
Schneider  selects  the  column  with  the  greatest  live  load 
in  pro])ortion  to  the  dead  load.  Between  these  two  ex- 
tremes there  is  a  considerable  range  of  choice. 

The  method  of  reducing  live  loads  going  to  colunui!- 
affects  the  size  of  the  foundations.  The  writer  believes 
that  we  .should  be  conservative,  in  this  respect,  and  fa- 
vors the  method  used  by  C.  C.  Schneider  in  his  "General 
SjH'cifications  for  Structural  Work  for  Buildings,"  men- 
tioned by  Mr.  McCullough.     It  reads  as  follows: 

For  columns  cariylnK  more  than  Ave  floors,  these  Uve 
loads    may    be    reducid    •!.<<    follows: 

For  columns  supporting?   the   roof  and   top  floor,   no   re- 
duction.     For  columns  supporting?  each  succeeding  floor.  :i 
reduction  of  h'/,    of  the   total   live  load   may   be   made   until 
50^    is  reached,   which   reduced   load   sliall   be  used   for   the 
columns    supporting    all    I'eniaining    floors. 
This   reduction    l.-s    not   to  apply    to    live   load   on   columns   of 
warehouses,    and     similar    Itulidiners     which    are    likely    to    be       | 
fully   loaded   on   all    floors   at    the   same    time. 

The  live  loads  on  foundations  shall  be  assumed  to  be  the 
same  as  for  the   footings   of   columns. 

l'J)\V.VI!ll    H|-|'cniNS. 

P.  O.  Box  255,  (ileus  Falls,  X.  Y. 
Mar.  13    1913. 

The   Railway  Valuation  Act  , 

Sir — 1  have  read  with  inteicst  the  e(litorial  in  your 
issue  of  Mar,  6  entitled,  '".V  Huge  Piece  of  EnginetM'- 
ing  Work,"  referring  to  the  Hallway  \'aluation  .\ct,  the 
full  text  of  which  ai)])ears  in  the  .same  issue. 

The  caption  of  your  editcn'ial  should  alone  .serve  a  use- 
ful ])ur])ose.  In  the  morning  issue  of  the  Wall  Slrfct 
Journal  of  Mar.  19,  apjiears  an  article  which  quotes  the 
Chairman  of  the  Intei'sliite  Commerce  Commission  as 
follows : 

The  work  Is  one  of  gr.-.il  niiignituii.-.  but  the  ConiniiHSlon 
Im  not,  as  has  been  8UKk<  sled.  stagKered  or  dazed  by  the  dnllen 
Hint  have  been  placed  upon  it.  The  work  will  lie  approached 
.'ind  proceeded  with  In  n  liusineHH-liki'.  Impartial  and  thorough 
way. 

It  is  no  reflection  on  the  Cominission  or  its  Chairman 
if   we  suggest   that    the   Commission    is    not    "slaggered' 


i!)i;! 
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by  the  diitios  to  be  assumed  I'm-  the  rriisim,  pnssibly.  tliiit 
il  does  not  yet  compreliend  the  inajiiiil  iidc  nf  ibis  work 
jiiid  the  iiisutHeieiicy  of  the  nic:iiis  |>ni\i(bMl  by  ('(inurcss 
for  prosecutiui;  tlii.s  work  ""in  a  l)iisiiicss-likr,  iiM|iiirtiiil 
ami  Ihiirough  way." 

In  Ibis  coiiiieetioii,  yoii  justly  jxiiiit  to  the  uiisiit  isl'ar- 
tiiry  eharaeter  of  some  of  tlie  work  wliieli  the  ( 'omiuissioii 
is  now  ])ro8eeutiiig.  Certainly  the  railroads  should  en- 
courage tlie  em])loyment  of  the  most  comiietent  engi- 
nrers  and  accountants  for  this  work.  I>ul  this  n'(|uircs 
more  than  the  encouragement  of  the  rorporat  ions.  It 
requires  that  Congress  shall  ap|ii-cciate  bctlrr  tin-  market 
\alue  of  the  services  of  these  men.  Thi'  ( 'iiugi'cssmcii 
natui-ally  will  make  comparisons  with  Ibcii-  own  salaries. 
and  this  will  not  be  helpful. 

But  supposing  that  experts  are  employed  wlio  are 
chosen  by  reason  of  their  experience,  will  that  .secure 
satisfactory  results?  There  are  such  differences  of  o])in- 
ion  now  apparent  between  these  "experts"  that  anything 
like  uniformity  of  results  cannot  at  present  be  looked  for. 

And  tlie  dilfereuces  in  the  principles  and  methods  fol- 
lowed will  give  the  Commission  the  opportunity  to  select 
from  the  mass  the  items  least  favorable  to  the  corpora- 
tions. On  at  least  two  points  there  will  be  a  great  vari- 
ation on  the  part  of  the  appraisers;  overhead  charges 
and  depreciation. 

As  to  overhead  charges:  an  inventory — even  if  it 
should  be  more  complete  than  any  inventory  which  ever 
has  been  made — is  only  a  surface  indication  of  the  total 
legitimate  investment.  Consider,  for  instance,  an  ap- 
praisal on  the  basis  of  inventory,  made  20  years  hence 
of  the  Xew  York  Central  Terminal  or  the  Hudson  Tube. 
The  inventory^  might  not  disclose  50'/f   of  the  total  cost. 

As  to  depreciation:  Notwithstanding  opinions  and 
court  decisions  to  the  contrary,  I  hold  that  no  deprecia- 
tion should  be  deducted  from  the  cost  to  reproduce  new, 
provided  the  plant  is  so  maintained  by  current  repairs 
and  renewals  as  to  give  the  public  efficient  and  economic 
service.  Here  is  wdiere  too  many  of  the  engineers  and 
still  more  of  the  aocountauts  confuse  theoretical  or  es- 
timated depreciation  io  accrue,  with  actual  deprecia- 
tion. 

A  certain  man,  speaking  with  authority,  has  stated  re- 
cently that  a  railroad,  as  soon  as  put  into  operation,  is 
reduced  to  85%  of  its  cost,  and  can  be  so  maintained 
by  current  repairs  and  renewals.  If,  in  a  rate-making 
case,  this  estimate  is  made  the  basis  for  a  depreciation  de- 
duction of  15%  from  cost,  then  we  can  assume  that  this 
is  a  necessary  loss  to  the  investor.  If  it  is  a  /(rrcwa/v/ 
loss,  it  is  a  legitimate  overhead  charge.  So  we  deduct 
it  from  the  cost  of  plant,  as  such,  and  we  add  it  in  as 
one  of  the  overhead  charges.  We  have  walked  around 
the  circle  and  are  back  again  at  the  point  of  starting. 

As  applied  to  a  rate-making  case,  the  proposition  of 
certain  experts,  able  and  experienced  men  though  they 
are,  that  certain  portions  of  the  plant  which  are  so  re- 
newed in  part,  year  by  year,  as  to  maintain  those  parts 
at  a  uniform  condition  of  efficiency  should  be  depreciated 
50%,  is,  in  my  opinion,  indefensible.  This  again,  as  in 
till-  15%  case,  means  confiscation  of  investment.  Tt  is 
out  of  the  power  of  the  corporations  to  do  more  thait 
nuiintain  their  plants  at  maximum  efficiency.  If  renew- 
als are  so  made  each  year  as  to  prevent  the  depreciation 
of  the  quality  of  service,  and  if  the  current  repairs  and 
renewals  and   final  renewals  are  paid  for  from  income. 


llir  |inlilii-  is  protected.  The  responsibility  for  renewals, 
(  iirrcnl  and  final,  rests  upon  the  proprietors,  not  upon  the 
imlilic  scrM'd.  'i'hc  investor  (including  the  widow  and 
or]iban  as  well  as  Ilic  Wall  Street  magnate)  shoidd  in 
turn  be  |)rolcrlcd  to  the  lull  measure  of  their  legitimate 
iincslmeiits. 

From  a  long  and  wide  e.\])erience  in  these  matters  I 
quite  agree  with  yon  as  to  the  doubtful  value  of  the  pro- 
vision of  the  law  which  requires  the  a|)])raisers  to  analyze 
the  pasi  linamial  transactions.  In  many  ca.ses  the  rec- 
ords will  not  lie  obtainable  and  in  many  other  cases  the 
reeiitds   will    be   iiH'oniplele  and    not  seir-e.\|)lanatory. 

In  the  ease  of  some  of  these  corporations,  if  the  a])- 
|ii-aisals  in  any  ni<'asure  a|iprna(li  aeiui'acy,  the  results 
will  be  astonishing  to  the  pnljlie  and  jierhaps  to  the 
Commissions  also.  It  seems  to  be  the  opinion  of  the  unin- 
formed, including  some  uniM-rsity  professors  of  econom- 
ics, that  almost  without  exception  the  capitalization  of 
the  Public  Service  Corporations  of  the  United  States  is 
heavily  watered.  P)Ut  it  will  be  found  when  the  valua- 
tion is  made  that  in  many  cases  tlir  lolal  (diiilnhzalion 
docs  not  equal  the  cusi  of  plant  alone. 

The  truth  is  mighty  and  will  prevail;  but  the  trouble 
is  that  it  sometimes  takes  a  long  time  to  assert  itself,  and 
while  it  remains  in  the  liackground  many  innocent  peo- 
ple get  hurt. 

I  Alex.  C.  Hiimpiireys, 

President  Stevens  Institute  of  Technology. 

IToboken,  N.  .1., 
Mar.   25,    li)i;i. 


Retempered  Mortar  as  a  Finishing 
Coat  for  Concrete  Surfaces 

Sir — Ai)out  six  months  ago,  the  writer  cast  about  for 
some  safe  method  of  applying  a  cement-mortar  finish 
coat  to  a  well  aged  concrete  structure,  whose  surface 
was  not  satisfactin-ily  smooth. 

In  talking  w  itli  a  paii'  (d'  old  cement  workers,  it  devel- 
oped that  for  many  years  skilled  workers  have  coated 
old  concrete  surfaces  with  c-omparatively  thin  wearing 
coats,  of  X-.Xy^,  1  :  2,  or  1 :  21/2  proportions,  with  noted 
success,  their  method  being  to  allow  the  mortar  to  ar- 
rive at  its  initial  set,  then  retempering  with  barely 
enough  water  to  enable  it  to  be  easily  troweled,  and  ap- 
plying to  the  roughened,  cleaned  and  moistened  old  sur- 
face. 

Manv  severe  tests  of  the  method  during  the  past  few 
months,  together  w'ith  the  examination  of  a  pier  thus 
coated  27  years  ago,  reported  by  TJ.  C.  Gowdy,  Chief  En- 
gineer, Ft.  Worth  &  Denver  City  Ry.,  and  correspondence 
with  E.  A.  Fisher,  City  Engineer,  Eochester,  X.  Y., 
who  specifies  retempered  mortar  between  old  and  green 
concrete,  seem  to  bear  out  the  "trade  method"  of  the 
practical  workers. 

A  general  correspondence  with  several  of  our  most 
noted  professional  brothers  indicates  considerable  scep- 
ticism as  to  the  merit  of  the  process,  and  this  is  stibmit- 
ted  for  the  purpose  of  bringing  on  discussion  of  the 
point,  which,  if  worthy,  is  of  large  importance. 

JOHX   B.  Hawley. 

Fort  Worth,  Tex., 
Mar.  19,  1913. 
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The  Tornado  of  March  23  at 
Omaha,  Neb. 

The  tornado  which  struck  Omaha,  Xeb.,  aiul  neighbor- 
ing places  in  Xebraska  and  Iowa,  about  6 :  50  p.m.  on 
Mar.  23,  was  one  of  the  first  disasters  due  to  the  heavy 
and  widespread  storms  throughout  the  Central  States  dur- 
ing the  week  beginning  ou  tliat  date.  While  serious 
enough  in  itself,  it  afforded  little  information  aifceting 
engineering  work,  as  no  high  office  buildings  and  no 
bridges  or  other  engineering  works  (witli  the  ex- 
ception of  a  timber  trestle)  were  in  the  area 
swept  by  the  wind.  This  area  was  at  a  con- 
siderable distance  from  the  business  district,  the 
storm  cutting  diagonally  across  the  western  and  north- 
ern portions  of  the  city,  througli  residence  districts  rang- 
ing from  the  wealtliie-st  to  the  poorest  character.  The 
path  of  the  storm  across  the  city  was  about  six  miles  long, 
and  had  the  unusually  great  width  of  14  to  1/2  mile.    Its 


Fig.  1.  The  Joslyn  Residknce  at  42d  and 

('mt'Aoo  Sts. 


direction   and  approximate   area  and  the  profile  of  the 
ground  along  the  center  line  are  shown  in  Fig.  6. 

The  day  had  been  warm  and  sultry,  with  rain  and  some 
thunder  and  lightning.  The  wind  was  in  general  from 
the  southwest,  and  at  5 :  30  p.m.  from  the  south,  but 
shortly  before  the  tornado  the  wind  shifted  fitfully  to 
nearly  all  points  of  the  compass.  Then  the  clouds  became 
rapidly  darker,  and  there  was  the  greenish  tinge  of  color 
usually  associated  with  storms  of  this  class,  and  filially 
the  concentration  of  the  clouds  into  a  dense  black  mass. 


Fig.  2.  The  Sacred  Heart  Acadejiy,  37th  and 
Burt  Sts..  Omaha.  Xeu. 
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iG.  .").  At  Lakic  and  SIth  Sts..  Omaha.  Xkii.,  AViiiihI' 
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'J'ht'  toniailu  .struck  Ilu'  city  alimil  ():."i(t  |i.rii.  'I'lic 
meteorologii-jil  records  arc  of  only  rclalixc  interest,  since 
these  were  at  tlie  U.  S.  Weallier  Hiireau  olliee  in  tlie  I'ost 
Ollice  Building,  vvliicli  is  more  tlian  a  mile  j'l-oni  tlie 
nearest  limits  of  the  path  of  the  storm.  However,  we 
li'aru  from  the  local  otheials  that  the  i)reei])itation  for 
the  previous  2-i-hour  period  (ending  at  6  p.m.)  was  0.18 
in.,  while  for  the  period  of  the  storm  it  was  O.IJG  in.  Tiie 
niaximum  wind  velocity  recorded  at  the  station  for  a 
5-min.  period  was  :)'i  ni.£.ji_y  while  the  actual  maximum 
was  34  )u.p.Ii.'£iX  tw'o  minutes.  There  was  a  shar|)  drop 
m  temperature  directly  after  the  storm,  and  during  the 
next  few  days  there  was  a  cold  wave,  with  some  snow. 

The  scene  of  the  disaster  was  visited  by  a  member  of 
our  editorial  statf,  and  tliree  features  of  interest  were 
called  to  attention  by  Watsou  Townsend,  City  Engineer 
of  Omaha.  In  the  first  place,  the  wreckage  marking  the 
path  of  the  storm  was  continuous,  although  in  many  such 
storms  there  is  the  phenomenon  of  the  tornado  bounding 
from  point  to  point  and  leaving  intermediate  spots  prac- 
tically untouched.  In  the  second  place,  while  the  storm 
crossed  rolling  and  hilly  ground,  the  buildings  on  the  lee 
side  suffered  as  much  as,  or  more  than,  those  on  the  wind- 
ward side  and  the  summit.  This  may  hat'e  been  due  in 
])art  to  the  fact  that  the  lee  slopes  were  Occupied  largely 
lpy  buildings  of  the  lighter  class  of  construction,  but  it 
indicated  also  the  way  in  which  the  .storm  followed  the 
.slope  of  the  ground.  In  the  third  place,  two  or  three 
iniildings  were  found  to  have  been  moved  actually  against 
the  general  direction  of  the  wind,  shifting  to  the  south  or 
west  on  their  foundations. 

It  is  of  interest  to  note  that  a  substantial  brick  and  con- 
crete one-slory  substation  on  Leavenworth  St.  stood  di 
rectly  in  this  path  and  received  no  injury  except  that 
falling  wires  and  cables  pulled  down  the  steel  frame  upon 
its  roof.  The  timber  trestle  noted  later  on  had  a  steel 
girder  s])an  on  steel  bents  (over  railway  tracks)  ;  this 
s))an  remained  intact,  with  the  trestle  on  each  side  blown 
down. 

The  center  of  the  storm  struck  the  western  city  limits 
at  about  o4th  and  Center  Sts.  and  continued  in  a  north- 
cast  direction  to  the  residence  district  at  Bemis  Park, 
where  it  turned  slightly  to  the  east  and  then  proceeded 
again  northeast,  leaving  the  city  at  about  l-tth  and  Spen- 
cer Sts.,  where  the  ground  falls  to  the  lowlands  along  the 
river.  Along  Leavenworth  St.  the  total  width  of  the 
path  was  about  14  mile,  from  39th  to  48th  Sts.  Xear  the 
corner  of  48th  St.  a  street  car  was  overturned,  trucks  and 
all.  Leavenworth  St.  is  at  the  foot  of  a  slope  from  the 
south  and  was  lined  with  small  lightly  built  frame  build- 
ings, many  of  which  w^ere  not  only  blown  down  but 
literally  blown  to  pieces,  not  a  sign  of  a  ro(if  or  wall  being 
left  and  the  wood  being  scattered  far  and  wide,  together 
with  the  furniture  and  contents.  At  40tli  and  Farnam 
Sts.,  a  brick  building  was  wrecked,  and  here  a  number  of 
peo]ile  were  killed,  having  taken  refuge  in  a  garage  which 
collapsed. 

Bej'ond  this  the  storm  struck  rising  ground  on  which 
are  some  of  the  finest  and  most  substantial  residences  in 
the  city.  These  suffered  comparatively  little  structur- 
ally, although  chimneys  and  ornamental  masonry  work 
were  carried  away,  roofs  partly  stripped,  and  interior 
damage  was  done  by  the  wind  which  Isroke  the  windows. 
The  trees  here  w-ere  either  blown  over  or  had  all  the 
boughs  broken  off.    Around  Bemis  Park  is  another  resi- 


deiHc  (list  lilt,  hut  inning  mainly  frame  buildin'.;s,  and 
here  the  d(^slruction  was  extensive.  Beyond  this,  wjiere 
the  storm  tunned  easterly,  is  a  section  of  tlie  poorer  r\a»» 
of  residences,  which  sull'cred  .severely.  Along  <;4tli  St. 
hoth  brick  and  Irame  huildings  were  wrecked,  and  amonq 
tho.se  which  fell  were  a  moving-picture  theater  and  a 
])ool  room.  Here  nuuicrous  lives  were  lost.  Along  Sher- 
man St.  (as  along  Leavenworth  St.)  the  wreckage  ev- 
tended  for  several  blocks. 


Feet,  Thousands 


1  ■  Sacred  Heart 

Academy  .. 

2  =  M.E. Hospital        ^ 
3- Theater 
4  =  Pool  Room   aV 


Fig.  6.    Map  Showing  Path  of  Touxapo  at  0-Maha, 
Neb.,  axd  Profilk  thkoigh  Center  Line  of  Path 

(The  heavily  shaded  area  includes  all  of  that  portion  of 
the  city  in  which  the  buildings  were  practically  wreclted;  the 
lightly  shaded  area  indicates  the  partially  damaged  territory). 

At  14th  St.  is  the  edge  of  a  blufE  which  drops  abruptly 
to  the  low  ground  along  the  Mis.souri  Eiver,  much  of 
which  is  occupied  by  railway  tracks  and  yards.  On  this 
low  ground  was  a  new  roundhouse  of  the  Missouri  Pa- 
cific Ry.,  a  brick  structure  with  timber  roof.  This  was 
blown  down  and  the  wreckage  caught  fire  (probably  from 
the  stoves  tised  for  heating),  and  the  building  was  en- 
tirely destroyed.     Across  the  low  ground  and  the  lake 


692 


EXGIXEEEIXG     XEWS 


Vol.  69,  iSTo.   14 


(part  of  an  old  channel  of  the  river)  is  a  high  tiniljer 
trestle  of  the  Illinois  Central  E.E.,  having  a  plate-girder 
span  over  the  Chicago  &  Xorthwestern  Lines.  A  part 
of  the  trestle  was  blown  down,  but  the  steel  span  (on 
steel  bents)  remained  standing. 

The  points  of  greatest  destruction  were  at  40th  and 
Farnam  Sts.,  and  at  24th  and  Lake  Sts.,  at  both  of  which 
points  brick  buildings  were  wrecked.     Fires  broke  out  at 


keep  out  curious  sightseers,  who  would  only  be  in  the  way 
of  the  necessary  work. 

It  is  estimated  that  150  persons  were  killed  and  300 
injured.  A  careful  examination  showed  about  1700 
houses  damaged,  of  which  700  were  destroyed  or  need 
entire  rebuilding.  This  renders  2000  or  3000  people 
homeless,  many  of  them  losing  practically  all  they  pos- 
sessed.    Eelief  measures  were  undertaken  promptly. 


Fig.  7.   \iv\v  at  30th  and  Hamilton  Sts. 


The  storm  struck  the  small  towns  of  Ralston  and 
Yutan  just  west  of  Omaha,  and  passed  through  Council 
Blutl's  and  some  small  towns  in  Iowa  after  leaving  the 


Fig.  9.    Whkckage  ok  Fuamh  Houses 


Fig.  8.    Business  Disthict  Where  Loss  ok  Life 
Was  Heaviest 

Views  in  the  Tornado-Swept  District  of  Omaha,  Neb. 

(Cppyrl(Jrht,    Underwood    &    Underwood) 


several  points  but  the  fire  dc]iiir(iiii'nt  succeeded  in  get- 
ting them  under  control  in  spite  of  tliu  didiculties.  The 
rain  also  helped  to  check  the  fires.  The  electric  wires 
and  cables  were  in  great  confusion,  many  poles  being 
blown  over  or  broken  otF,  and  the  wires  stretched  on  the 
ground  and  tangled  in  tlic  wreckage.  Getting  them  in 
order  so  that  ligiit,  telcgrapb  and  telephone  service  could 
be  resumed  was  a  sericnis  task,  wbich  was  tackled  at  once. 
Three  or  four  lines  of  the  street  railway  system  were 
blocked  by  wreckage.  The  IJ.  S.  troops  at  Fort  Omaha 
and  tlie  local  companies  of  the  state  militia  were  put  in 
charge  of  the  wrecked  district  to  prevent  robbery  and  to 


i-ity.  it  aji])cars  Hint  willi  llic  casuallics  in  IIh'sc  pi 
the  total  numljcr  of  ])ersons  killed  was  about  ISf),  ai; 
])ersons  injured,  350.  There  were  other  smailci-  w 
storms  in  Nebraska,  Iowa,  Illinois  and  Indiana  on 
same  night.  One  of  these  struck  the  ru)rlliwe.'- 
of  Chicago,  wrecking  and  overturning  a  nunilicr 
buildings,  and  alxnit  six  persons  were  killed.  Aiiol 
did  a  large  amount  of  dannigf!  at  Terre  Haute.  Ind. 
Tbe  accompanying  views  indicate  llic  ainounl  of 
struction  in  Hie  ])atli  of  Hie  slorni.  Tlic  lorn!  ion  of 
various  structures  sliowri  niav  be  noted  on  tlie  iiiii| 
Fig.  6. 
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The  Ohio   Valley   Floods 

Tornadoes  and  floods  in  a  coniijinatiou  without  parallel 
ill  tiie  history  of  the  United  States  wrougiit  jjreat  havoc 
over  an  area  a  thousand  miles  loiiK  and  several  hundred 
miles  wide,  during  the  week  beginning  Mar.  2.i.  l!li:5. 
The  loss  of  life  will  probably  total  nearly  a  thousand. 
The  damage  already  in  sight  aggregates  many  tens  of 
millions  of  dollars.  A  spreading  area  of  disaster  may 
be  reported  during  the  enrrent  week  and  the  following, 
from  extreme  floods  in  the  lower  Ohio  and  Mississippi 


of     rrairiclDii,    C    miles     south,    with     a     death    lisi     of 
ab<nit   -J.-). 

Floods  e.xeeediiig  all  ])rior  heights  oc-eurred  in  many 
streams  of  Indiana  and  Ohio  on  Mar.  25  to  27.  Every 
river-valley  city  was  inundated,  nniny  being  jiartly  <le- 
stroyed  ;  some  500  lives  were  lost  in  the  two  stales.  Iii- 
(oiiiplete  re))orts  give  the  following  tigures  for  lives  lost: 
Oil  the  Whitewater  River,  Brookville  (Ind.),  10.  On  the 
W'alni.sh  l{iver,  Peru  (Ind.)  and  other  towns,  25.  On 
the  Miami  Kiver,  the  cities  of  Piqua,  Dayton,  Middle- 
town  and  Hamilton  total   about  200,  of  which   Daytou 


V-   -.4^\\V|^/.: 

-;^||ft'V 

^m 

1 

f"' '  \ 

i 

n^^ 

^fmHsBi 

~'f 

^5 

I'^-T^ifia 

lrfi^^^^P5r 

.  ..w- 

"X^ 



--■- 

"-^r ".' 

Fig.  1.  View  iisr  the  Outskihts  of  Dayton.    Wooden         Fig.  3.  A  Rope  Line  fok  Resci'e  Woijk  in  Swift 
Buildings  Massed  Together  by  the  Current.  Cuument  at  Dayton 


Fig.  3.    Dynamiting  Wreckaok  Piled  against 
Bridge  Span,  Youngstown^  Ohio 

Rivers.  The  stage  of  the  upper  half  of  the  Ohio  nearly 
reached  (and  at  some  points  surpassed)  the  highest 
previous  records  as  early  as  six  days  after  the  beginning 
of  the  torrential  rains. 

A  tornado  at  Omaha,  Neb.,  Sunday  evening,  Mar.  23, 
killed  about  150  people  and  destroyed  all  houses  over 
a  long  diagonal  strip  through  the  city;  similar  damage 
resulted  in  smaller  towns  in  jSTebraska,  Iowa,  Illinois 
and  Missouri  (Yutan,  Berlin  and  Ralston,  Neb. ;  Council 
Bluffs,  Neola,  Glenwood  and  Missouri  Valley,  Iowa ;  Ster- 
ling and  Des  Plaines,  111.;  Flag  Springs,  Mo.).  At  the 
same  time  great  damage  was  done  by  a  tornado  in  the 
southern  part  of  Terre  Haute,  Ind.,  and  in  the  village 


Fig.  i.    The  11altim(ii;e  &  Ohio  Passenger  Station, 
YouNGSTOWN,  Ohio 

has  100  to  150;  the  smaller  places  in  the  valley  increase 
the  total.  On  the  Scioto  River,  Delaware  and  Colum- 
bus aggregate  about  100  dead,  with  65  to  75  at  Columbus. 
On  the  Muskingum,  Zanesville  was  the  chief  sufferer, 
with  probably  50  dead. 

All  streams  from  the  Wabash  east  to  the  Connecticut 
were  in  flood  between  'Monday,  Mar.  24,  and  Friday, 
Mar.  28,  and  many  of  them  passed  the  highest  stages 
kno^\Ti  to  have  been  reached  in  prior  years. 

All  through  railway  communication  across  Ohio  from 
east  to  west  was  broken,  except  for  the  line  of  the  Lake 
Shore  &  Michigan  Southern  Ry.  Six  trunk  lines  con- 
necting New  York  with  Chicago  and  St.  Louis  were  com- 
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pletely  interrupted  for  three  days:  Baltimore  &  Ohio,  the 
Fort  Wayne  aud  Panhandle  lines  of  the  Pennsylvania 
system,  Erie,  Big  Four,  and  Xickel  Plate.  Wire  com- 
munication wa.*  just  as  completely  broken,  and  fur  per- 
io(ls  of  one  to  two  days  all  cities  chiefly  affected  were  iso- 
lated except  for  liigliway  communication.  Many  other 
railwa)',  telegraph  and  telephone  lines  were  interrupted. 
as  far  as  Illinois,  West  Virginia.  Pennsylvania  and  Con- 
necticut. 

Wkatji i;i{  ( 'oxditioxs — Rainfall 

Unusual  meteorological  conditions  brought  about  this 
series  of  disasters.  The  four  Weather  Bureau  maps  for 
8  a.m.  Sunday  Mar.  2;J  to  Wednesday  Mar.  26  are  re- 
produced herewith  in  abridged  copy ;  the  isobars  and  wind 
arrows  are  given,  aud  rain  areas  indicated  by  hatching, 
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other  storm-wind  effects  from  Texas  to  Michigan.  West 
of  the  Mississippi  Eiver,  blizzards  interfered  with  rail- 
way movement.  Telegraph  and  telephone  wires  suffered 
extensive  damage,  and  they  were  not  yet  restored  to  nor- 
mal condition  by  Sunday,  Mar.  23. 

Tlie  primary  cyclone  area  on  Sunday  evening.  Mar. 
23,  carried  violent  tornado  eddies  along  its  southerly 
edge,  one  cluster  of  which  caused  the  ruin  on  the 
Xebraska-Iowa  border,  while  others  appeared  in  Illinois, 
Missouri  and  at  Terre  Haute,  lud.  As  the  low-pres.sure 
area  moved  northeast  it  became  more  concentrated  (com- 
pare weather  maps  Mar.  23  and  Mar.  34).  An  extraordi- 
nary rainfall  occurred  over  the  whole  north-central  area 
from  Illinois  to  Xew  York,  witli  less  heavy  rain  southwest 
and  east  of  this  area.  These  rains  l)egan  Saturday,  be- 
coming concent'-ated  Sunday  and  Monday,  and  continu- 


FiG.  5.   U.  S.  Wk.\tuek  M.U's,  Mail  23--^(;,  1!M.'. 


isotherms  being  omitted.  Aa  the  maps  show,  a  series  of 
sharp  low-pressure  area-s  traveled  across  the  continent 
at  high  speed,  and  throughout  they  maintained  remark- 
ably steep  pressure  gradieiits.  amounting  to  nearly  0.15 
in.  per  100  mi.  on  Monday  morning. 

Preceding  the  period  covered  by  the  map.^  storms  dur- 
ing the  week  beginning  Mar.  16  were  violent  locally, 
but  on  Friday,  Mar.  21,  the  whole  country  east  of  tlu; 
Rocky  Mountains  was  visited  by  blizzards,  gales  and  lor- 
iiadoes.  Observed  velocities  of  88  mi.  ])cr  hr.  were  re- 
]>orted  at  DetroJl  and  Buffalo,  84  mi.  at  Toledo,  /).,  and 
64  mi.  at  McmpiiiH,  Tenn.  Tiiere  was  widiwpread  storm 
damage,  but  in  addition  a  number  of  sinaii  towns  in  Ala- 
bama, Arkansas,  Ijouisiana,  Tennessee  and  Missouri  were 
demolished  by  tornadoes,  some  50  jiersons  l)cing  killed, 
besides  half  a  dozen  deaths  from  ialliug  ciiimiieys  aud 


ing  more  or  less  until  Tluirsday.  Mar.  27.  The  north 
half  of  the  valley  of  llie  Ohio  Kiver  was  deluged. 

Roughly  stated,  over  5  in.  of  rain  fell  in  three  days 
on  a  region  of  about  150,000  sq.mi.  between  the  (ireat 
Lakes  and  the  Ohio.     There  was  a  jirecipitation  of  from 

I  to  (I  iiL  over  tin!  entire  territory  from  the  Missouri 
River  east  to  tiie  Alleghanies,  and  from  the  .southern  tier 
of  slates  to  the  Canada  line. 

Talile  I  gives  the  rainfalls  at  main  .stations  fruni  Sun- 
day to  Thursday,  which  covers  ]tractically  the  full  per- 
ioil  of  precipitati(ui  except  in  the  Atlantic  States.     Table 

II  gives  |)artial  totals  for  16  points  in  northern  and  cen- 
cral  Ohio,  where  the  heaviest  rains  fell.  Both  thcM'  tables 
were  furnished  us  by  the  U.  S.  Weather  MureiiM. 

1'lie  figures  in  lhe.se  tables  show  clearly  that  (he  state 
of  Ohio  had  the  peak  of  the  rainfall,  and  that  the  central 
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TAHLK   I.      UAINFALI,   IN   THE  EASTERN   MISSISSIl'I'I    VALI.KY, 
MARCH  23-27,  1913 

(KiKUn-s  in  first  five  columntt  art'  precipitations  in  inohi'N  for  24  hr.  ondirit;  at 
8  a  tn.  of  the  date  at  head  of  column.) 

Total, 

Mar.  24   Mar.  25  Mar   2(i  Mar.  27   Mur  2S        in. 

Chicago 1.36          0.08  0  0-1  M  0  00  1    4.S 

Peoria M           0.06  0.01  0.08  0  (X)  0  l.') 

Spring6cld.  II 0.72         2.22  M  0.24  0.00  3  18 

Cairo 0,06          I.i56  2.72  0  26  0.00  4   60 

NotrtDame 1.42         0.84  0.00  M  M  2  26 

Tcrrt' Haute 0.98         2.66  M  0.38  M  4.02 

Indianapolis 1.52         3.40  0.46  M  0.00  5.38 

LouisWlle 0.00         0.16  5  10  0.68  0.00  5  04 

I^xington 0.00         0.20  M  1.56  0.01 

Toledo 2.44         2.68  (134  0.68  0.02  (i   16 

Cleveland 1.96         2.88  1  26  O.WX  0  10  7  IS 

Columbus 0.60        2.62  2  72  1.00  0  00  6  94 

Cincinnati 0.40         2.24  1.75  0  80  0  00  5  19 

Parkorsburg 0.08         0.04  1 .  (iO  1.26  M  2.98 

Pittsburgh 0.20         0.72  1.70  0.84  0.01  3  47 

Erie 1  32         2.76  1.02  1.04  0.12  6  26 

Detroit 1.30         1.26  0.24  0.60  0.06  3  46 

N'ashrille 0.00         0.00  2  32  0.64  0.00  2  91) 

Memphis 0.08         0.00  1.60  0.18  0.00  1  86 

Knox^-ille 0  00          0.00  0  24  2.16  0.00  2  40 

Chattanooga 0  00         0.00  0.16  1.52  0.00  16S 

TABLE  II.     RAIXFALL  TOTALS  AT  CENTRAL  OHIO    POINTS, 
MARCH    23-26,     1913. 

(Figures  are  total  rainfall  in  inches  for  the  week's  flood  storm,  up  to  .s  a.  m. 
of  the  date  at  top  of  column.) 

Mar.  24   Mar.  25  Mar.  26  Mar.  27 

Piqua 6.68 

Sidney 6 .  60 

Fremont 6.12 

Tiffin 6. 72 

Canton 3.22 

Coshocton 2.90 

Kings  .Mills 4.34 

Oregonia 4 .  00 

Zanesville 5. 16 

Mooster 9.00 

Toboso 6.34 

Vpper  Sandusky 8.44 

CirclevUle 6.46 

Bangerville 9 .  50 

Bcllefontaine 11  ■  16 

Marion 10.60 


(lletowii  iiiiii  Iliiinilton,  also,  the  Ti»e  to  extreme  hcifjlit 
oefurred  !il)()iit  dayhreak  Tuesday,  and  the  flooded  area 
seems  to  have  been  an  even  greater  proportion  of  the  total 
area  than  at  Dayton.  By  Tuesday  forenoon  all  river- 
valley  cities  ill  Ohio  south  of  the  divide  were  flooded.  The 
Columhus  levees  were  overtopped  Tuesday  noon,  and  crest 
stage  reached  at  h'M)  p.m. 

Railway  culverts  were  washed  dut  Monday  at  a  few 
])laces,  and  traffic  interrupted  or  (Iciaycd.  By  dctouring, 
trains  were  kept  moving  until  Monday  night  and  at  some 
points  to  Tuesday  morning.  By  the  latter  jJcriiMl  all 
through  rail  traffic  and  a  large  part  of  the  local  traflie  in 
Ohio  was  at  a  standstill. 

Uece.ssion  of  the  flo<)(ls  began  Tuesday  evening  to 
Wednesday,  though  not  until  Thursday  were  the  rivers 
down  to  levels  comparable  with  ordinary  flood  stages. 

KiVKR  Staoks — f^nly  a  few  figures  are  available  at 
the  present  writing  as  a  measure  of  the  high  water.  At 
Terre  Ilaine,  Intl.,  not  far  above  the  mouth  of  the  Wa- 
bash, flood  stage  is  16;  the  Weather  Bureau  gage  read- 
ings showed  ?  ft.  on  Mar.  23,  and  31.2  ft.  on  ilar.  27, 
a  rise  of  'ii  ft.  in  four  days.  At  Cleveland,  Ohio,  E.  B. 
Thomas  reports  the  Cuyahoga  River  to  have  been  4 
ft.  above  normal  at  Main  Ave.  bridge,  one-half  mile 
mile  from  the  river  mouth,  and  191/^  ft.  above  normal  at 
the  head  of  navigation,  SVa  miles  from  ;he  lake.  The 
Scioto  River  at  Columbus,  Ohio,  had  a  flood  flow  of  93,000 
sec.ft.    above    the   junction    with    the    Olentang}'.      This 


Fig. 


ti.    Part  of  the  Hldsox  River  at  Wateuvliet, 
X.  Y.,  Opposite  South  Troy,  Mar.  28 

Flood  Views  on  Hudson  River 

(From    photosiaphs   copyrighted    by  Underwood   &  Underwood) 


A  View  on  River  St.,  Troy,  X.  Y.,  Mar. 


part  of  this  state  (embracing  the  Erie-Ohio  divide  and 
on  either  side  the  headwaters  of  the  streams  flowing  to 
north  and  South)  received  the  most  concentrated  deluge, 
S  to  11  in.  falling  in  three  days.  Remembering  that  the 
intense  iirecipitatiou  was  not  local  but  statewide,  the 
sonrce  of  the  great  floods  throughout  the  Ohio  river  val- 
leys can  be  understood. 

Unusually  high  water  was  reported  as  early  as  Mon- 
day noon  from  points  in  northeastern  Indiana  (Fort 
AVayne,  Elwood,  Marion,  Kokomo,  Winchester,  Hunting- 
ton, Wabash)  and  northwestern  Ohio  (Fremont,  Findlay, 
West  Liberty).  These  flood  reports  came  from  the  head- 
waters districts.  Late  Monday  night  all  streams  were  at 
record  heights.  Early  Tuesday  morning  the  Dayton  levees 
broke  and  the  water  rapidly  spread  over  the  business  sec- 
tion, flooding  practically  two-thirds  of  the  city.    At  Mid- 


is  an  excess  of  40,000  see.ft.  over  the  previous  high- 
water  record  of  1898.  Levees  which  had  been  built  6  ft. 
higher  than  the  record  high  water  were  overtopped  for 
many  miles.  At  Circleville,  above  Columbus,  the  stage  was 
reported  3  ft.  higher  than  before  known.  At  Franklin, 
Ohio,  the  Miami  reached  a  ma.ximum  stage  about  3  ft. 
above  the  previous  high  record,  on  Tuesday  evening.  At 
Dayton,  where  the  flood  reached  its  crest  at  midnight 
Tuesday,  the  highest  stage  is  claimed  to  have  been  10  to 
20  ft.  above  prior  records,  but  no  definite  levels  can  yet  be 
obtained.  At  Hamilton,  Ohio,  it  is  said  that  some  points 
not  covered  by  the  highest  previous  flood  were  submerged 
10  ft.;  substantially  the  whole  city  was  covered  by  the 
water. 

As  to  Eastern  points,  outside  the  area  of  heaviest  rain- 
fall, the  Genesee  at  Rochester  rose  higher  than  at  any 
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previous  time  since  1864,  according  to  advices  from  E. 
A.  Fisher,  City  Engineer.  The  Hudson  below  the  Troy 
dam  reached  a  stage  of  2-21/2  ft.,  which  apparently  is 
well  above  prior  records.  At  Mechanicville,  some  fifteen 
miles  above,  the  maximum  discharge  of  the  Hudson 
was  estimated  at  81,000*  sec.-ft.,  as  against  70,000  for 
the  greatest  discharge  known  before. 

The  Ohio  Eiver  reached  a  crest-level  of  30.4  ft.  at 
Pittsburgh  early  Friday,  Mar.  28.  This  height  is  within 
a  foot  of  January's  flood,  31.3  ft.  (see  Exgixeerixc, 
Xew.s,  Jan.  30,  1913),  but  is  5  ft.  below  the  record,  35.5, 
reached  in  1907.  The  highest  level  at  Wheeling,  W.  Va., 
■was  reached  about  noon  Friday,  51  ft.  gage.  Cincinnati 
had  a  crest  stage  of  69.8  on  Apr.  1,  against  a  record  stage 
of  71  ft.  Gallipolis  and  Portsmouth,  between  Wheel- 
ing and  Cincinnati,  report  floods  above  the  highest  rec- 
ords, possibly  due  to  flood  flow  of  near-by  tributaries. 

Railway  service,  by  highly  concentrated  effort,  was 
restored  fragmentarily  late  in  the  week,  few  points  being 
reached  before  Thursday,  and  none  of  the  broken  main 
lines  being  operated  before  Saturday.  The  Pittsburgli. 
Ft.  Waj-ne  &  Chicago  resumed  through  operation  to 
Chicago  Saturday,  with  a  small  detour  over  Erie  tracks. 
On  the  same  day  the  last  of  the  flood  towns  were  reached 
by  trains.  The  Erie  resumed  Xew  York-Chicago  througli 
service  Saturday  morning,  having  repaired  its  washed- 
out  embankments;  it  reports  no  bridges  destroyed.  The 
Panhandle  was  not  connected  through  by  Monday,  Mar. 
31,  being  cut  at  Denuison,  Ohio.  Broken  railway  lines 
outside  of  Ohio  were  restored  much  more  rapidly  with 
isolated  exceptions:  the  Xew  York  Central's  main  line 
in  the  Hudson  River  Valley,  submerged  just  below  Al- 
bany, was  not  in  use  until  Sunday,  Mar.  30. 

Damage  to  engineering  structures  cannot  yet  be  re- 
ported. A  number  of  railway  bridges  and  a  large  num- 
ber of  street  and  road  bridges  were  destroyed,  among 
them  some  large  and  important  ones.  Xo  important 
dams  or  reservoir  embaiiknu'nts  appear  to  have  failed; 
the  river  dams  at  Middletown  and  Columbus  and  the 
reservoir  dam  at  Akron,  all  rumored  to  have  been  de- 
Htroyed,  are  standing,  although  tliere  wa.s  a  breach 
through  the  natural  embankment  at  the  latter  place. 
Buildings,  shoi)s  and  factor}'  plants  form  the  largest  item 
of  structural  damage  or  destruction.  Municipal  engi- 
neering structures  are  perhaps  next  as  to  value  destroyed. 
Sewer  and  water-supply  .systems  in  all  the  flooded  cities 
were  wholly  or  partly  put  out  of  commission,  and  esti- 
mates of  the  damage  caimot  yet  be  obtained  (see  also  let- 
ter of  W.  H.  Dittoe,  below).  "  The  flooding  of  filter  plants 
and  pumping  unpurified  water  through  the  mains  implies 
further  damage,  whose  importance  cannot  be  fully  fore- 
told at  ])resent.  Conditions  along  the  Xew  York  barge 
canal  are  briefly  mentioned  on  p.  697. 
» 

Flood    Protrrtlnn    at    Parlii.    France,    sinrc    the    destructive 

floods  of  1910.  h:iM  only  (■on.-dHtod  In  rcpiilrlne  the  (lnma»re 
caused  by  thoHc  floods,  at  a  cost  of  about  $400,000.  Nothing? 
has  biM-n  done  to  carry  out  remedial  work  by  ralslniir  the 
quays  and  facllltatlnK  the  flow  of  water  throuBh  Paris  by 
widening  the  narrow  parts  and  deepenlntr  the  river,  the 
estimated  cost  of  which  has  been  put  at  about  $7,000,000. 
Olven  the  same  conditions  which  existed  In  the  Fall  of  1909, 
and  the  Hprlnn  of  1910,  there  Is  no  reason  to  suppose  that 
the  same  amount  of  destruction  would  not  be  caused  to  the 
city    of    Paris. 


Notes  on  the  Floods  in  Ohio  and  the 

Related   Work   of   the  Ohio  State 

Board  of  Health 

By  W.  H.   Dittoe* 

At  this  time  (Mar.  29)  it  is  almost  impossible  to  give 
any  definite  information  concerning  the  damage  done  by 
the  floods  which  have  been  especially  severe  in  the  Great 
Miami,  Scioto  and  Muskingum  Rivers. 

At  Columbus  a  number  of  highwa)'  bridges  were  de- 
stroj-ed  and  owing  to  several  breaks  in  levees  the  west 
side  of  the  city  was  entirely  flooded  to  depths  reach- 
ing 15  ft.  The  propert}'  loss  in  this  section  was  great. 
The  gage  height  of  the  Scioto  River  reached  22.9  ft., 
about  iy2  ft.  higher  than  the  1898  record.  A  rumor 
that  the  storage  dam  above  the  city  had  broken  was  en- 
tirely erroneous.  A  rough  estimate  gives  the  discharge 
over  the  dam  as  80,000  cu.ft.  per  sec. 

At  Dayton  the  entire  central  business  and  residence 
sections  were  flooded,  with  water  reaching  15  to  18  ft. 
in  de])th.  The  pro])crty  loss  there  has  been  estimated 
from  $15,000,000  to  $30,000,000.  Breaks  in  the  levees 
added  to  the  destruction. 

The  ^\ater-supply  at  Da\-ton  was  thrown  entirely  out 
of  commission  and  its  reconstruction  cannot  be  com- 
menced before  Monday,  Mar.  31.  Drinking  water  for 
Dayton  is  being  furnished  by  the  Springfield  water-sup- 
ply, presumably  by  means  of  tank  cars. 

The  Zanesville  water-supply  is  out  of  commission  due 
to  the  high  water  but  will  probably  be  placed  in  service 
as  soon  as  the  water  sulisides. 

The  Columbus  water-supply  was  temporarily  out  of 
commission  for  about  24  hours,  due  to  a  break  in  one  of 
the  di.<charge  mains.  The  easterly  part  of  the  city  is 
now  being  supplied  and  the  westerly  section  will  be  served 
in  a  day  or  so. 

Thus  far  we  have  not  ascertained  that  any  of  the  state 
[canal]  reservoirs  have  failed.  James  E.  Marker,  state 
highway  commissioner,  was  i)la(ed  in  charge  of  the  var- 
ious reservoirs. 

The  State  Board  of  TTealth,  through  its  secretary,  Dr. 
E.  F.  McCampbell,  immediately  organized  a  staff  to  deal 
with  the  situation  an<l  it  was  arranged  that  a  sanitary 
engineer  and  medical  inspector  slunild  visit  the  cities 
most  affected.  The  general  work  of  the  inspectors  has 
been  to  organize  the  local  departments,  to  reestalilish 
quarantine  and  to  reestai)lis]i  sanitary  conditions  wiliiiu 
the  flooded  districts.  Visits  have  been  made  to  Dayton. 
Zanesville,  Xewark,  Sjiringfield,  ITrbana,  Xenia,  Dela- 
ware, Piqua,  Troy,  Middletown,  Miainisburg.  Hamilton 
and  a  number  of  other  cities.  We  do  not  anticipate  that 
serious  epidemics  will  result  from  the  floods. 

The  following  rules  for  reestablishing  sanitary  con- 
ditions and  for  the  control  of  communicable  disea.ses  in 
the  flooded  districts  were  sent  by  ihe  State  Board  of 
Health  to  the  local  health  boards  of  ihc  various  cities 
affe.-lc.l. 


lluleo    <>r    (he    Ohio    State    llii 
Snnltiir.i    ( '<iii<iltl<iiii. 


r,'.    i,t    llelllth    for    Itrl'KtnllllahinK 
tlllllll     KIniMlefl     ninlrlets 

pply. 


•.See  report  of  Consulting  Encrlneers  In  "Report  of  Stale 
KnKlneer  on  BarRe  f'aiial,"  liiol.  p.  177:  "It  Is  reasonably 
certain  that  a  dlscharne  of  fio.ooo  cu.ft.  per  sec.  Is  not  likely 
to   be   exceeded  at   Mechanicville." 


(1)  ni-.-.-liilillHlimciit    of    w:it 

(2)  nisinfectlon. 

(3)  Removal   of  putrcsclble   matters. 

(4)  Cleaning   of   streets   and    walks. 


•Chief   Engrlneer,    Ohio    .State    Board    of    Health.    ColumbuH 


A].ril  :i,  1i)i: 


V.  X  (;  I  X  E  K  K  I  \  r,    x  !•;  \v  s 


Gr, 


(5)  lici'stabllslimcnt    of    sanitary    oonviiil«-iu<"s. 

(6)  Clt'aiiliiK  ol   yarJs,    houses  and    bullilliiKs, 

All  of  thf  ahovi'  should  be  acToiiipllshril  in  m-iu-ral  In  thi- 
Older  named.  If  possible,  all  of  the  remedial  measures  should 
prosress    simultaneously,    but    this    may    be    Impossible. 

(1)  ReBstabllshment   of  water-supply. 

a.     Boll    all    water   used    for   drinlilnw   purposes. 

h.  If  fuel  cannot  be  obtained,  municipality  must  dis- 
tribute (water]  supply  of  asrured  sanitary  quality 
by   tank   wagons,    barrels   or   otherwise. 

(2)  Disinfection.      (Note    below    for  disinfectants.) 

a.  Spread  lime  generously  over  flood  deposits  which 
cannot    immediately    be    removed. 

b.  Whitewash  interior  of  buildings  after  deposits  have 
been  partially  removed  by  scraping  by  the  owner  or 
municipality. 

c.  Disinfect  fecal  matter  in  vaults  and  upon  surface, 
which  cannot  be  immediately  renToved,  by  use  of 
calcium    hypochlorite. 

d.  Disinfect  dwellings  in  which  a  contagious  disease 
has  existed   by   the    use   of  formaldehyde. 

(3)  Removal    of    putreseible    matters. 

a.  Fecal  matter,  dead  animals,  garbage  and  other  pu- 
treseible wastes  should  be  immediately  removed,  If 
possible    in    wagons,    and    properly    disposed    of. 

b.  Fecal  matter  and  other  semi-liquid  wastes  may  be 
discharged   into   existing  sewers   through  manholes. 

(4)  Cleaning  of  streets  and   walks. 

a.  By   flooding  if  water-supply   is  available. 

b.  By  scraping  and  brooming  if  water-supply  is  not 
available. 

(5)  Reestablishment    of   sanitary   conveniences. 

a.  Where  sewer  is  available  and  can  be  used.  If 
dwellings  have  no  indoor  sanitary  conveniences  or 
water-supply  is  not  available  build  temporary 
closets   over   manholes. 

b.  Where  sewer  is  available  but  cannot  be  used.  Pro- 
vide watertight  metallic  covered  receptacles  to  be 
used  until  other  provision  is  made,  and  to  be 
emptied  into  nearest  sewer  or  vault  at  the  direc- 
tion  of    the    health    department. 

(6)  Cleaning   of  yards,   houses   and   buildings. 

a.  Owner  shall  scrape  ceilings,  inside  and  outside 
walls,  floors,  walks  and  yards,  piling  material  in 
street.  If  owner  is  unable  to  accomplish  this  the 
municipality   should   proceed   with   the    work. 

b.  Ceilings,  walls  and  floors  should  be  whitewashed. 
Walks   and    yards   should    be    sprinkled   with   lime. 

c.  Cleaning  by  owner  may  be  completed  after  white- 
■w'ash   has    dried. 

d.  Provision  for  pumping  flooded  cellars  must  be  made 
by  municipality. 

DISINFECTANTS 
Xime: 

If  lump  lime  is  used  it  should  be  slaked  to  a  dry  powder, 
which    should    be    scattered    freely    over    deposits. 

If  hydrated   or  slaked   lime   is   used  apply  as   before. 

For    whitewash    mix    hydrated    or    slaked    lime    with    twice 
Its    volume    of    water    to    proper    consistency,    to    apply    with 
brush. 
Hypochlorite: 

Make  solution  from  paste  in  proportion  5  lb.  of  powder  to 
1    bbl.    of   water    (30   gal.). 

Use  one  barrel  of  such  solution  to  1   cu.yd.   of  fecal  matter. 

Note — If    fecal    mattei     is    in    solid    condition     remove    im- 
mediately without  use  of  hypochlorite.     If  in  semi-liquid  con- 
dition disinfect,   stirring  to  accomplish  mixture. 
Formaldehyde: 

To  be  used  in  accordance  with  regulations  of  local  health 
department. 

Hnlex   ot   the    Ohio   State    Bonnl    of    Health    for    the    Control    of 
Commucloablv    OLseaseN    in    Flooded    Distriot.<< 

(1)  Where  it  is  necessary  to  remove  persons  quarantined 
for  contagious  diseases  or  for  having  been  exposed  thereto, 
especially  smallpox,  diphtheria  and  scarlet  fever,  they  must 
be  taken  in  charge  by  the  board  of  health  and  removed  to 
separate   buildings,   and   physicians,   nurses   and   food   supplied. 

(2)  All  persons,  societies  or  institutions  taking  in  refugees 
from  flooded  districts  should  immediately  notify  the  board 
of  health  so  that  an  investigation  can  be  made  to  determine 
If  any  such  refugees  have  a  communicable  diseas"  or  have 
"been  exposed  thereto.  A  register  of  all  persons  coming  under 
the   supervision   of  the   board   of  health    should   be   kept. 

(3)  All  refugees  sent  to  large  buildings  or  volunteered 
homes  must  be  examined  by  a  physician  with  especial  refer- 
ence to  sore  throat,  fever  and  eruption.  All  suspects  should 
be  placed  in  a  detention  building  or  kept  under  observation 
by    the   board   of   health. 


(4)  All  ixpo.sureH  to  and  persona  comln(?  from  dlHtrlct* 
where  smallpox    exists    muHt    be   Immediately    vacclnati-d. 

(5)  Typhoid  patients  should  be  carefully  KUarded  and  their 
feces    and    urine   disinfected    Immediately. 

(6)  Antl-typhold  Inoculation  will  prevent  typhoid  fever 
and    should    be   practiced    whi-re    posHlble. 

(7)  The  board  of  health  an,l  water-works  oin.lalH  muMt 
give  continuous  warning  to  lltill,  ai,|,  w ATi-:i<  F(»lt  DillMi- 
l\c;  PiritlMISKS  where  the  .supply  Is  from  private  wells  In 
flooded  areas  or  where  the  public  supply  Is  taken  from  a 
stream  or  from  wells  that  are  In  a  flooded  area.  Bolllnff 
should   be  continued   until   notice  from    the  board   of  health. 

(8)  rhyslclans  should  volunteer  for  medical  and  sanitary 
work  and  place  themselves  at  the  disposal  of  the  board  of 
health    and    coOperate    with    It. 

Seveie  epidemics  of  typhoid  fever  and  scourges  of  other 
contagious  diseases  often  follow  In  the  wake  of  floods.  All 
precaution    must    be    taken    to    prevent    this. 


Flood   Damage  along  New  York 
State  Barge  C^anal 


York  State 
coiitractor.s' 
did  not  ser- 


lli.yli  Wilier  a!(in^-  the  line  of  \Uc  New 
Biir^c  Canal  did  coiL^idcraliif  daiiia.iri^  U) 
])lant!j  and  to  work  under  con.'^tnietion,  but 
iousiy  damage  many  of  the  fini.-^hed  .•^iruciiire.v  Tiie 
Htate  Engineer  ha.s  deferred  giving  out  any  olTieial  .state- 
ment of  tlie  e.\tent  of  the  damage  until"  authentic  in- 
formation has  been  received  from  ail  points  along  tiie 
canal.  He  has,  however,  taken  orc-a.^ion  to  deiiv  a  widely 
circulated  report  to  the  effect  that  -^oO.OOO.odo  damage 
had  been  done  to  the  Canal   structures  and   ef|uii)inent. 

As  far  as  can  be  now  ascertained,  most  of  the  injury 
along  the  line  of  the  Barge  Canal  has  been  the  washing 
away  of  embankments  and  the  possible  filling  of 
channels.  At  Yosts,  on  the  Mohawk  Biver,  one  of  the 
movable  bridge  dams  of  the  tyi)e  described  in  ExG.  Xews, 
Dec.  8,  1910,  p.  611,  was  somewhat  damaged..  The  gates 
of  the  dam  were  down  and  the  flood,  rising  during  the 
uight,  washed  against  Miem  so  much  debris  that  the  gates 
could  not  be  rai.sed.  Some  of  the  gate  frames  were  bent 
back  out  of  line.  It  is  not  tliought,  however,  that  the 
damage  wa.-  verv  serious. 


HenrinK  on  Knulneers'  Lioen.se  BIH  at  Vllianv  (bv  tele- 
graph)—At  the  hearing,  on  Apr.  1.  before  the  Assembly  Com- 
mittee on  Education,  having  in  charge  the  bill  before  the 
New  York  legislature  to  license  engineers,  a  large  delegation 
of  engineers  appeared  in  opposition  to  the  bill.  Among  the 
speakers  in  opposition  were  State  Engineer  Bensel.  R.  D. 
JMershon,  President  of  the  American  Institute  of  Electrical 
Engineers,  Prof.  W.  R.  Whitney,  Chairman  of  the  Research 
Department  of  the  General  Electric  Co..  Frederick  Molitor, 
Prof.  Olin  B.  Landreth.  of  Union  University.  Frank  J.  Sprague 
and  Prof.  Arthur  M.  Greene.  Jr.,  of  Rensselaer  Polytechnic 
Institute.  Letters  were  also  read  from  Alfred  Noble  and  Prof. 
William  H.  Burr,  opposing  the  bill.  The  spe;^<ers  in  favor 
of  the  bill  were  Messis.  Eliot,  Weinberger,  Zartmann,  Schoon- 
maker  and  Seely.  The  chief  arguments  of  the  speak- 
ers opposing  the  bill  were  the  obstruction  to  general  engi- 
neering practice,  were  licenses  to  be  required  by  each  State;, 
that  there  was  no  demand  for  the  passage  of  the  bill  from 
the  public,  nor  from  the  engineering  profession:  that  the  bill 
had  originated  with  a  small  society  called  the  Technical 
League,  the  purpose  and  membership  of  which  are  kept  secret, 
and  which  has  no  recognized  standing  in  the  engineering  pro- 
fession. It  was  further  argued  that  the  state  should  protect 
the  public  against  incompetent  engineering  work  by  ex- 
amining the  work  itself  rather  than  the  men.  The  Civil  Ser- 
vice examinations  for  engineers  engaged  on  public  works,  and 
the  examination  of  plan  for  public  works  by  state  author- 
ities are  better  protection  than  any  form  licensing.  As  the 
present  bill  licenses  anyone  to  practice  as  an  engineer  wha 
has  had  three  years'  experience  merely  in  the  inspection  of 
engineering  work,  the  result  would  be  to  lower  rather  than 
raise  the  standards  of  the  profession.  Members  of  the  Com- 
mittee  seemed   to   favor  the   bill. 
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A  Tall  Brick  Chimney  of  a  manufacturing  plant  at  Des 
Plaines,  111.,  was  blown  over  by  the  wind  on  Mar.  24.  The 
chimney  fell  on  the  caboose  of  a  passing  freight  train  on  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry.,  causing  the 
deaths  of  two  trainmen  and  serious  injury  to  another. 

Aeroplane  Accidents  on  Mar.  28,  caused  the  deaths  of 
three  army  officers:  Lieut.  Brossard,  of  the  French  Army,  was 
killed  at  Verdun,  France,  "when  the  motor  of  his  aeroplane 
burst  at  an  altitude  of  2500  ft.:  two  Japanese  army  officers, 
Lieuts.  Tokuda  and  Kimura.  were  killed  at  Tokyo,  while  giv- 
ing an  exhibition  flight  before  a  large  gathering  of  Members 
of    Parliament. 

Hydro-Electrle  Power  Companies  doing  an  interstate  busi- 
ness are  not  yet  subject  to  federal  control.  In  our  issue  of 
Mar.  20  last.  p.  595,  we  quoted  a  clause  from  the  River  and 
Harbor  Appropriation  Bill  as  passed  by  the  Senate  which 
made  such  companies  subject  to  the  Interstate  Commerce  law 
on  their  interstate  business.  This  clause  was  eliminated 
from  the  bill  by  the  conference  committee,  however,  so  that 
it  does  not  appear   in   the   law  as   finally   enacted. 

The  British  Steamship  "L.ug:ano"  (iroanded  on  Ajax  Reef, 
near  Key  West.  Fla.,  on  Mar.  9,  and  shortly  afterward  her 
110  passengers  were  transferred  to  the  wrecking  tug  "Res- 
cue." which  answered  distress  signals.  The  "Lugano"  was 
badly  damaged  by  the  rocks  and  shipped  a  good  deal  of  wa- 
ter, but  her  crew  stayed  in  an  attempt  to  save  the  vessel. 
This  is  a  Lloyd  Line  boat  plying  between  Liverpool  and  Ha- 
vana by  way  of  Spain  Shortly  after  this  accident  another 
British  steamer  the  "Howth  Head"  went  aground  on  the 
nearby   Molasses   Reef. 

Two  Railway  -tntomatlc  Stops  are  to  be  tried  out  by  the 
New  York.  New  Haven  &  Hartford  R.R.  in  accordance  with 
Its  recent  offer  of  $10,000  for  a  successful  development  of 
such  a  device  (see  "Engineering  News."  Dec.  9,  1912).  It  is 
reported  that  these  two  devices  are  somewhat  similai-  and 
both  give  promise  of  accomplishing  the  general  purposes  de- 
sired, though  neither  one  meets  all  of  the  eighteen  require- 
ments specified  by  the  New  Haven  road  in  accordance  with 
the  desirable  characteristics  outlined  by  the  Block  Siernr.l  & 
Train  Control  Board  of  the  Interstate  Commerce  Commis- 
sion (see  "Engineering  News."  Feb.  20,  1913).  One  of  these 
stops  is  being  developed  by  the  Union  Switch  &  Signal  Co.,  of 
Swlssvale,  Penn.,  and  the  other  by  the  International  Signal 
Co.,  of  New  York  City. 

The  cash  prize  noted  is  of  course  unimportant  and  the 
cost  of  development  promises  to  be  several  times  any  such 
amount.  However,  under  the  conditions  of  the  invited  com- 
petition, the  company  agreed  to  assist  the  inventor  by  con- 
tributions of  money  or  by  use  of  tracks  or  both,  provided 
the  device  selected  for  development  appeared  In  the  judg- 
ment of  the  road's  signal  engineer  to  have  sufficient  merit. 
In  all,  1574  applications  were  received  but  most  of  them 
were  not  prepared  In  accordance  ^Ith  the  conditions  govern- 
ing the  competition.  Only  5%  were  worthy  of  consideration 
at  all,  and  of  these  only  the  two  mentioned  above  met  with 
sufficient   approval    to    warrant    experiments. 

One  Inventor  wrote  that  his  device  would  not  be  danger- 
ous to  passengers  but  would  probably  kill  the  engineer  and 
fireman.  Another  man  proposed  to  use  a  heavy  spring  hook, 
which  would  rise  up  from  the  roadbed  and  catch  hold  of  an 
axle  on  one  of  the  cars.  Applications  were  received  from 
all  over  the  world,  and  the  competitors  represented  nearly 
every  walk  In  life;  four  of  the  Inventors  were  In  Jail,  and 
four  In  Insane  asylums. 

Subjects  Ar  Kronomlc  Prlnes  for  the  "best  studies  In  the 
economic  field"  have  Just  been  announced  for  the  tenth  year 
(1914)  by  Prof.  J.  Laurence  Laughlln.  of  the  University  of 
Chicago,  chairman  of  a  committee  of  five.  As  heretofore,  the 
fund  for  the  prizes  Is  provided  by  Hart.  Schaffncr  &  Marx,  of 
Chicago.  Any  American  may  contest  for  the  prizes  of  $1000 
and  $500  In  Class  A  except  college  undergraduates,  but  for 
the  $300  and  $200  prUes  In  Class  B  the  contestants  must  he 
college  undergraduates  at  the  time  the  papers  are  sent  In. 
The  Judges  reserve  the  right  to  award  the  Class  A  prizes  to 
Class  B  contestants  "If  the  merits  of  the  papers  demand  It." 
Subject  to  the  approval  of  the  committee,  contestants  may 
choose  their  own  subjects;  or  without  such  approval  they 
may  choose  from  a  long  list  of  subjects  listed  by  the  com- 
mittee In  former  years,  or  from  any  of  the  following  eight 
subjects  suggested   by  the  committee  for  1914: 

1.      The     competitive     relations    of     the     Suez    nnd     Piinama 

2  A  study  fit  the  economic  conditions  preceding  ami  fol- 
lowing   the    crisis    of    1907. 

3  Price   regulation  by  governmental  authority, 
4.      A    theory   of   public  expenditures. 


5.  A  study  of  shipping  combinations  in  ocean  transporta- 
tion and  their  influence  on  rates. 

6.  How  far  has  the  regulation  of  freight  charges  affected 
the    development    of    railways    in    the    United    States? 

7.  A  study  on   the  changes  of  modern   standards  of  living. 

8.  A  study  of  the  cost  to  the  United  States  of  its  posses- 
sion   of    the    Philippine    Islands. 

The  papers  must  be  sent  to  Prof.  Laughiln  on  or  betor« 
June  1.  1914.  The  announcement  has  been  made  thus  early 
to  enable  students  to  utilize  summer  vacations.  Further  de- 
tails   may    be    obtained    from    Prof.    Laughlin. 

The  Sanitary  District  of  Chicago  has  received  an  order 
from  the  Secretary  of  War  to  reduce  the  amount  o£  water  now 
being  diverted  from  Lake  Michigan  by  the  drainage  canal. 
The  Trustees  of  the  district,  however,  hold  that  the  Secretary 
of  War  is  without  jurisdiction  in  regard  to  the  flow  of  water 
in  the  drainage  canal  and  the  old  Illinois  &  Michigan  Canal. 
It  is  claimed  that  the  Sanitary  District  is  acting  under  the 
authority  of  a  statute  of  the  State  of  Illinois,  and  must  com- 
ply with  the  requirements  of  this  statute  until  it  is  set  aside 
by  some  superior  authority.  It  is  presumed  that  action  will 
be  brought  by  the  United  States  Government  in  a  court  of 
equity. 

>'ew  Developments  In  Panama  Canal  Slides — ^On  the  night 
of  Mar.  12-13.  the  break  on  the  east  bank  of  the  canal,  op- 
posite Culebra.  which  first  moved  into  the  canal  on  the  night 
of  Feb.  5.  again  made  another  rapid  movement  downward 
and  toward  the  canal.  The  bottom  of  the  canal,  near  the 
center,  was  heaved  up  for  a  distance  of  about  1000  ft.,  and 
to  a  maximum  vertical  height  of  about  30  ft.,  destroying  five 
tracks  in  the  bottom  of  the  canal,  overturning  steamshovel 
No.  220.  and  partly  tipping  over  steamshovel  No.  205.  Only 
one  track  remained  in  commission  after  the  break  had  ceased 
moving,  but  a  second  one  has  since  been  connected,  so  that 
there  are  now  two  tracks  in  use  on  the  west  side  of  the  canal. 
Two  steamshovels  were  set  to  work  at  once  removing  that 
part  of  the  slide  which  had  heaved  up  at  the  bottom,  and 
satisfactory  communication  was  again  restored  on  Mar.  17. 
["Canal   Record,"   Mar.    19,   1913]. 

Order  for  the  LiargeHt  Direct-Current  <ienerator»,  noted  in 
our  issue  of  Nov.  7,  1912,  as  having  been  designed  (though 
not  built)  by  the  General  Electric  Co.  for  the  Southern  Alumi- 
num Co.,  has  been  canceled.  There  were  to  be  installed  at 
Whitney,  N.  C,  seven  vertical  waterwheel  units,  each  driv- 
ing a  5000-kw.   20,000-amp.,   250-volt,   170-r.p.m.   generator. 

It  is  reported  that  the  Southern  Aluminum  Co.,  which 
uses  French  capital,  has  abandoned  its  proposed  hydro- 
electric development  at  Whitney,  N.  C.  and  may  build  a 
new  dam  several  miles  below  the  present  site  on  the  Yadkin 
River.  There  is  apparently  some  question  whether  this 
lower  development  will  be  pushed.  The  Whitney  develop- 
ment has  passed  through  many  vicissitudes  since  its  be- 
ginning in  1901.  Work  was  promoted  first  by  the  late 
George  Whitney,  of  Pittsburgh,  and  there  was  unusually 
expensive  construction.  Some  4V2  miles  of  canal  were  neces- 
sary to  develop  a  head  of  120  ft.  and  make  available  45.000 
hp..  but  this  was  available  for  only  10  to  12  hr.  In  1907  the 
old  enterprise  was  abandoned,  although  the  hydraulic  works 
were  nearly  completed.  The  same  French  capitalists  that 
Were  Interested  In  the  Southern  Aluminum  Co.  were  interesied 
In  this  power  company,  which  Is  reported  to  account  for  Ihi; 
latter  company  taking  over  the  works.  It  is  reporleil  that 
the  electrolytic  process  requires  24-hr.  power  and  that  the  oM 
d.-v.-lopment   has  not  shown   posslbllitlis   of   sufficient   storage. 


Mr.  Mason  H.  Baker,  Assoc.  M.  Can.  Sip..  C.  K.,  has  reslgni'd 
as  City  Engineer  of  St.  Thomas,  out.,  to  Income  City  ICngl- 
neer   of  Prince   Albert,   Sask. 

Mr.  J.  K.  McGrath,  formerly  with  thi-  iMnryliind  State  Roads 
Commission,  has  been  appointed  Principal  Assistant  Engineer 
of   Paving  of   the   city   of   Baltimore,   Md. 

Mr.  B.  O.  Morton  has  been  appointed  Superintendent  of 
Locomotive  Fuel  Service  of  the  New  Orleans.  Texas  &  Mexico 
R.R.,    with    headquarters    at    I)e    yulncy.    La. 

Mr.  O.  Tefteller  has  been  appointed  Superintendent  of  Lo- 
romollvi-  Fuel  Service  of  thi-  St  Louis.  Brownsville  &  Mexico 
Ry.,    with    headquarters    at    KIngsvIlle,    Tex. 

Mr.  J.  B,  Chomberlain,  for  some  years  connected  with  th» 
engineering  department  of  Evans,  Almlrall  &  Co.,  Flnglneera 
and   Contractors,  N«w    York   City,   has   resigned. 
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Mr,  r^.  L.  Stfwnrt.  formerly  MnatiT  Mi-chiinlo  of  the  Chl- 
laKi'.  Hock  Island  &  Paollic  Ry..  at  Tri'iitoii.  .Mo.,  haw  been  ap- 
pciiiiteil  Master  Meehanic  of  the  OhieaRO  Ttrniinal  of  the  same 
railway. 

Mr.  C.  C.  Blood.  Office  Engineer  of  the  Portland.  Eugene  & 
Eastern  Ry.,  Portland,  Ore.,  has  resigned  to  accept  a  position 
with  the  maintenHTicc-of-way  deparlment  of  the  Northern 
Pacific  Ry. 

Mr.  Fred  Hoolier.  formerly  Traveling  Engineer,  has  been 
appointed  Superintendent  of  Ijocomotlve  Fuel  Service  of  the 
St.  Louis.  Brownsville  &  Mexico  Ry..  with  headquarters  at 
KIngsvllle.    Te.\. 

Mr.  Samuel  \V.  McClure  has  been  appointed  Resident  En- 
grineer  of  the  Lake  Shore  &  Michigan  Southern  Ry.,  at  Erie, 
Penn.,  succeedins  Mr.  H.  W.  Fenno,  transferred,  as  noted  in 
our  issue   of   last    week. 

Mr.  Frank  Hopper,  formerly  Division  Master  Mechanic  of 
the  ChicaKo,  Rock  Island  &  I'aciflc  Ry.,  at  EsthervlUe,  Iowa, 
has  been  appointed  Master  Mechanic  of  the  Duluth,  Winnipeg 
&   Pacific   Ry.,   at   West   Duluth,   Minn. 

Mr.  E.  E.  Larkins,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  of 
Bridges  and  Sewers,  at  Omaha,  Neb.,  has  resigned  in  order  to 
take  charge  of  some  heavy  reinforced-concrete  construction 
work   for   the   Larkin   Soap   Co.,   at   Buffalo,   N.   Y. 

Mr.  J.  E.  Saunders,  until  recently  -Assistant  Signal  Engi- 
neer of  the  Atchison,  Topeka  &  Santa  Ff  Ry.,  Topeka,  Kan.,  is 
now  Office  Engineer  with  the  signal  department  of  the  Dela- 
ware,   Lackwanna   &   Western   R.R.,   at   Hoboken.    N.    J. 

Mr.  C.  F.  Smith.  Assistant  Superintendent  of  the  Oregon 
Short  Line  R.R.,  at  Nampa,  Idaho,  has  been  promoted  to  be 
Superintendent  of  the  Montana  division,  -with  headquarters  at 
Pocatello,    Idaho,    succeeding   Mr.    W.    R.    Armstrong,    resigned. 

Mr.  J.  L.  Doupe.  Chief  of  the  land  department  of  the  Cana- 
dian Pacific  Ry.,  has  been  appointed  Chief  Surveyor  of  the 
operating  and  maintenance-of-way  departments,  under  the 
new  organization  described  in  our  personal  columns  of 
Feb.    27. 

Mr.  J.  H.  Roach,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  with 
the  Robt.  Grace  Construction  Co.,  New  York  City,  has  been 
appointed  Assistant  Engineer  of  Construction  of  the  Lake 
Shore  &  Michigan  Southern  Ry.,  with  headquarters  at  Cleve- 
land, Ohio. 

Mr.  Kenneth  C.  Grant,  M.  Am.  Soc.  C.  E..  of  Pittsburgh, 
Penn.,  was  married.  Mar.  26,  to  Miss  Janette  Adams  Garner, 
daughter  of  Mr.  and  Mrs.  John  Lake  Garner,  of  Los  Angeles, 
Calif.  Mr.  and  Mrs.  Grant  are  spending  their  honeymoon  in 
Honolulu,   H.   I. 

Mr.  J.  C.  Muir.  formerly  Superintendent  of  the  Chicago  & 
Eastern  Illinois  R.R.,  at  Danville,  111.,  has  been  appointed 
General  Superintendent  of  the  Chicago,  Terre  Haute  &  South- 
eastern Ry.,  with  headquarters  at  Chicago,  111.,  succeeding 
Mr.   M.  W.    Wells. 

Mr.  A.  J.  Astroe,  Chief  Draftsman  of  the  Portland.  Eugene 
&  Eastern  Ry.,  has  been  promoted  to  be  Office  Engineer,  at 
Portland,  Ore.,  succeeding  Mr.  C.  C.  Blood,  resigned,  as  noted 
elsewhere.  Mr.  Ward  H.  Rupp,  former  Right-of-way  Engi- 
neer, succeeds  Mi'.  Astroe. 

Messrs.  C.  P.  Howard.  M.  .\m.  Soc.  C.  E.,  former  Assistant 
Engineer  of  the  Illinois  Central  R.R.,  at  Chicago.  III.,  and 
Shelby  S.  Roberts,  M.  Am.  Soc.  C.  E.,  former  Division  Engi- 
neer of  Construction,  Illinois  Central  R.R.,  Chicago,  HI.,  have 
formed  a  partnership  with  ofiices  in  the  Transportation  Bldg., 
Chicago,  for  the  general  practice  of  civil  engineering,  special- 
izing in  railway  surveys,   construction  and  operation. 

Mr.  W.  F.  Steffens,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Engi- 
neer of  Structures  of  the  Boston  &  Albany  R.R.,  Boston, 
Mass..  has  been  appointed  .\ssistant  Chief  Engineer  of  the 
Chesapeake  &  Ohio  R.v.,  with  headquarters  at  Richmond,  Va. 
Mr.  Steffens  graduated  from  the  Massachusetts  Institute  of 
Technology  in  1S9S  and  was  at  one  time  Engineer  of  Bridges 
and  Buildings  of  the  Carolina,  Clinchfield  &  Ohio  Ry.,  in  Ten- 
nessee. 

M:-.  R.  C.  Hardman.  .-\ssoc.  M.  .\m.  Soc.  C.  E.,  has  resigned 
his  position  as  Civil  Engineer  and  Superintendent  of  Con- 
struction with  the  War  Department,  at  Fort  Huachuca,  Ariz., 
to  become  connected  with  the  engineering  staff  of  Mr.  E.  C. 
van  Diest,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer,  412  Mining 
Exchange  Bldg.,  Colorado  Springs,  Colo.  Mr.  Hardman  was 
formerly  Provincial  Supervisor  and  District  Engineer,  Bureau 
of    Public    Works,    in    the    Philippine    Islands. 

Geo.  T.  Gwilliam,  M.  Am.  Soc.  M.  E..  formerly  connected 
with  the  Hess-Bright  Manufacturing  Co.,  of  Philadelphia,  is 
President  of  the  Gwilliam  Co.,  makers  of  ball  bearings  of 
various   types   and   other   supplies   for   automobiles,   etc..    with 


headquarters  at  flrondway  and  58th  .St..  New  York  City. 
The  other  olllcera  of  the  company  are:  John  Uwllllam,  Vlce- 
I'resldent;  George  T.  Gwilliam,  Jr.,  Treasurer;  Charlei  R. 
Norrls.  formerly  of  U.  S.  N.,  Secretary;  S.  Fabian  Goodman, 
General    Manager. 

Mr.  George  B.  McGlnty.  former  AsBlstant  .Secretary  of  the 
Interstate  Commerce  CommlHsion.  has  been  appointed  Secre- 
tary, succeeding  Mr.  John  H.  Marble,  appointed  a  member  of 
the  commission,  as  noted  In  our  issue  of  Mar.  13.  Mr.  Mc- 
Glnty was  born  in  Monroe  County.  Ga..  In  1.S7S.  He  haB 
spent  a  number  of  years  in  the  clerical  departments  of  the 
Atlantic  Coast  Line  R.R.,  the  Georgia  R.H.  and  the  .Southern 
Ry.  He  first  entered  the  service  of  the  Interstate  Commerce 
Commission  in  1908,  in  the  division  of  statistics  and  accounts. 

Mr.  H.  E.  Talbott.  M.  Am.  Soc.  C.  E..  Consulting  Engineer, 
of  Dayton,  Ohio,  has  been  appointed  by  <iovernor  Cox,  of 
Ohio.  Chief  Engineer  of  the  military  zone  now  undi-r  martial 
law,  established  by  the  State  National  Guard  in  the  flooded 
districts  about  Dayton,  .\ccording  to  newspaper  dispatches, 
Mr.  Talbott  has  announced  that  four  departments  have  been 
created  under  his  jurisdiction,  with  an  .Assistant  Engineer  In 
charge  of  each.  One  division  will  have  charge  of  rebuilding 
the  streets  and  alleys,  another  the  levees  along  the  rivers, 
another  the  sewer  system  and' the  fourth  will  have  charge  of 
the    reconstruction    of    bridges. 

Mr.  J.  J.  Bernet,  Assistant  Vice-President  of  the  Lake 
Shore  &  Michigan  Southern  Ry..  and  other  Western  lines  of 
the  New  York  Central  System,  has  been  elected  Vice-President 
of  these  lines  in  charge  of  operation,  maintenance  and  con- 
struction, with  headquarters  at  Chicago,  III.  Mr.  Bernet  was 
born  in  Erie  County.  New  York,  in  1S6S,  and  received  his  edu- 
cation in  the  public  schools  of  Buffalo,  N.  Y.  .Xt  the  age  of 
21  years  he  entered  the  sei'vice  of  the  T^ake  Shoi-e  &  Michigan 
Southern  Ry.  as  a  telegraph  operator.  He  was  promoted 
through  the  grades  of  train  dispatcher,  trainmaster  to  be 
Division  Superintendent  in  1905.  A  few  months  later  he  was 
made  Assistant  General  Superintendent.  On  Oct.  1,  1906,  he 
was  promoted  to  be  General  Superintendent  with  headquar- 
ters   at    Cleveland,    Ohio,    where    he    remained     until    June    1. 

1911,  when  he  was  made  .\ssistant  to  the  Vice-President  of 
the  New  York  Central  Lines  west  of  Buffalo. 

Mr.  C.  F.  W.  Felt,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of 
the  .\tchison,  Topeka  &  Sante  Ff  Ry.,  has  been  promoted  to 
be  Chief  Engineer  of  the  entire  Sante  F^  S.vstem,  succeeding 
Mr.  C.  A.  Morse,  M.  Am.  Soc.  C.  E.,  whose  appointment  as 
Chief  Engineer  of  the  Chicago,  Rock  Island  &  Pacific  Ry.  was 
noted  in  our  issue  of  last  week.  Mr.  Felt  was  born  in  Salem, 
Mass.,  Apr.  29,  1S64.  He  was  educated  at  the  Massachusetts 
Agricultural  College  at  Amherst,  and  entered  the  railway 
service  in  1S86  as  an  axman  on  construction  with  the  Atchi- 
son. Topeka  &  Sante  F6  Ry.  in  Kansas  and  Colorado.  He  was 
shortly  afterward  promoted  to  be  rodman  and  a  year  later  to 
be  a  Bridge  Engineer.  In  the  spring  of  ISSS  he  was  a  level- 
man  with  the  Denver  &  Rio  Grande  R.R.,  and  then  spent  a 
year  as  instrumentman  with  the  Arizona  .&  Southeastern  R.R. 
After  a  year  as  transitman  with  the  Topolobampo  R.R..  in 
Mexico,  he  returned  to  service  with  the  Santa  FS  Lines  as 
Resident  Engineer  of  the  Northern  division  of  the  Gulf,  Colo- 
rado &  Santa  F*  Ry.,  at  Cleburne,  Tex.  In  1892-93,  he  was 
Oflilce  Engineer  of  the  Rio  Grande  Southern  Ry.,  returning  to 
the  Gulf,  Colorado  &  Santa  Ff  Ry.  in  February,  1S93.  as  Divi- 
sion Engineer.  Later  he  was  Resident  Engineer  of  the  same 
railway  at  Galveston.  Tex.,  and  for  several  years  following 
1S96    he   was   Chief   Engineer. 

Mr.  A.  T.  Hardin.  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Vice- 
President  of  the  New  York  Central  &  Hudson  River  R.  R.,  has 
been  elected  Vice-President  in  charge  of  operation.  mui.T.e- 
nance  and  construction  of  the  New  York  Central  Lines  east  of 
Buffalo,  with  offices  at  the  Grand  Central  Terminal.  New  York 
City.  Mr.  Hardin  is  a  native  of  South  Carolina,  where  he  was 
born  in  1S6S.  At  the  age  of  14  years  he  was  a  telegraph  op- 
erator on  the  Richmond  &  Danville  R.R.  For  the  following 
eight  years  he  was  agent  and  stenographer  with  the  same 
railway,  giving  up  his  position  in  1S90  to  attend  the  Univer- 
sit.v  of  South  Carolina,  from  which  he  was  graduated  four 
years  later  with  the  degree  of  Civil  Engineer.  From  1894  to 
1898  he  was  with  the  maintenance-of-way  department  of  the 
Southern  Ry.  Mr.  Hardin's  service  with  the  New  York  Cen- 
tral Lines  began  in  1898  as  Supervisor,  and  a  short  time  later. 
Division  Engineer  of  the  Eastern  division  of  the  New  York 
Central  &  Hudson  River  R.R.  In  September,  1899.  he  was 
promoted  to  Engineer  of  Track,  and  continued  in  this  position 
until  February,  1903.  when  he  was  made  Engineer  of  Mainte- 
nance-of-way. In  1905,  he  was  changed  to  the  operating  de- 
partment as  Assistant  to  the  General  Manager,  and  after  a 
year's  experience  in  this  capacity  Mr.  Hardin  was  promoted 
to  be  Assistant  General  Manager,  holding  this  office  until  April, 

1912,  when   he  was  promoted   to  be  Assistant  Vice-President. 


JOO 


E  X  G  I  N  E  E  R  I  X  G     N  E  W  S 


Vol.   69,   Xo.    14 


OBITUARY 


John  L.  Grim,  President  of  the  Atlantic  Dredging  Co.,  of 
Philadelphia,  Penn..  died  at  his  home  in  that  city  Mar.  27, 
aged   70    years. 

W.  B.  Searle,  a  civil  engineer  of  Provo,  Utah,  died  in  New 
York  City.  Mar.  23.  He  was  born  in  Topelia,  Kan.,  51  years 
ago.  His  first  engineering  work  was  with  the  construction 
department  of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  He 
went  to  Utah  in  1S90,  and  since  then  he  had  been  connected 
with  the  development  of  several  large  hydro-electric  power 
plants  and  irrigation  enterprises,  including  the  Telluride 
Power  Co.,  Telluride,  Colo.,  of  which  he  was  Chief  Engineer, 
the  Utah  Power  &  Light  Co.,  on  the  Provo  River,  in  Utah, 
and  the  Green  River  irrigation  project,  in  Utah. 

Ellsworth  A.  Peck,  Superintendent  of  the  St.  Louis  South- 
western Ry.,  at  Pine  Bluff,  Ark.,  died  Mar.  20,  at  Hot  Springs, 
Ark.  He  was  born  in  Westfield,  Ohio,  in  1852,  and  entered 
the  railway  service  as  a  telegraph  operator  with  the  Cleve- 
land, Columbus,  Cincinnati  &  Indianapolis  Ry.  Later  he  was 
Assistant  General  Superintendent  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry..  and  from  1S92-1893,  General  Super- 
intendent. From  1893  to  1901  he  was  General  Superintendent 
of  the  St.  Louis,  Iron  Mountain  &  Southern  Ry.  Since  1901 
he  had  been  superintendent  of  the  St.  Louis  Southwestern  Ry. 

George  T.  Nicholson,  Vice-President  of  the  Atchison,  To- 
peka &  Santa  Ff  Ry.  System,  in  charge  of  traffic,  died  at  his 
home  in  Chicago.  111.,  Mar.  30.  He  was  born  at  Belvidere. 
N.  C,  on  July  1,  1856.  He  was  educated  at  the  Kansas  State 
University  and  entered  the  railway  service  in  1882,  as  a  clerk 
In  the  general  passenger  and  ticket  office  of  the  Atchison, 
Topeka  &  Santa  Ff  Ry.  He  passed  through  various  clerical 
positions  to  the  office  of  General  Passenger  Agent,  which 
position  he  resigned  in  1897  to  accept  a  similar  office  with 
the  St.  Louis  &  San  Francisco  Ry.  The  following  year  he  re- 
turned to  the  Santa  Ff  System  as  Passenger  Traffic  Manager, 
and  in  October,  1905,  he  was  elected  Vice-President  in  charge 
of  traffic. 

James  McCrea.  former  President  of  the  Pennsylvania  R.R., 
<3ied  at  his  home  in  Haverford,  Penn.,  on  Mar.  28,  He  had 
been  in  ill  health  for  many  weeks.  A  biographical  sketch 
and  portrait  of  Mr.  McCrea  was  published  in  our  issue  of 
Nov.  21,  1912,  at  the  time  of  his  retirement  from  the  presi- 
dency of  the  Pennsylvania  R.R.,  after  a  continuous  service 
of  42  years.  .Speaking  of  Mr.  McCrea's  death,  Jlr.  Samuel  Rea, 
M.  Am.  Soc.  C.  E.,  President  of  the  Pennsylvania  R.R.,  is 
quoted  by  the  New  York  "Tribune"  as  follows: 

I  am  deeply  grieved  at  the  loss  of  Mr.  McCrea  and  the  sad 
bereavement  to  his  family.  He  was  my  friend  and  associate 
since  he  gave  me  employment  in  the  engineering  corps  of  the 
Pennsylvania  R.R.  42  years  ago.  A  strong  personality  and  a 
faithful  worker  has  passed  away.  He  devoted  his  life  solely 
to  that  great  public  service  connected  with  transportation. 
He  was  an  able  manager,  executive  and  conservator  of  the  en- 
tire Pennsylvania  system,  with  the  result  that  the  public  will 
more  greatly  appreciate  him  as  the  years  go  by.  His  sense 
of  fair  dealing,  his  faithfulness  for  others,  his  love  of  his 
family  and  his  ready  response  to  calls  for  charity  make  a  loss 
In  public  and  private  life  that  will  be  hard  to  replace. 

John  Plerpont  Morgan,  famous  banker,  financier  and  pro- 
moter of  trusts,  died  Mar.  30.  at  Rome,  Italy.  Mr.  Morgan 
was  born  In  Hartford,  Conn.,  Apr.  17,  1837.  He  was  educated 
at  the  English  High  School  of  Boston,  Mass.,  and  the  Univer- 
sity of  Gflttlntjen,  In  Germany.  Later  in  life  he  received  hon- 
orary degrees  from  Yale  and  Harvard  Universities.  His  bank- 
ing career  began  In  1857,  when  he  became  associated  with 
Duncan,  Sherman  &  Co.,  New  York  City.  In  lSf.0  he  became 
attorney  and  agent  In  the  United  States  for  George  Peabody 
&  Co.,  Hankers,  of  London,  England,  of  which  his  father 
was  a  partner.  From  1864  to  1871  he  was  a  member  of  the 
firm  of  Dabney,  Morgan  &  Co.,  Bankers  and  Brokers,  of  New 
York  City.  In  1871  he  became  associated  with  thi'  famous 
Drexel  family  of  bankers  of  Philadelphia,  Penn.,  as  a  member 
of  the  firm  of  Drexel.  Morgan  &  Co.,  which  developed  Into  the 
present  firm  of  J.  P.  Morgan  &  Co.,  the  leading  private  bank- 
ers of  the  United  .States.  Mr.  Morgan  was  inslrumental  In 
financing  a  large  number  of  railway  reorganizations  and  con- 
aolldatlons  and  of  the  consolidation  of  many  great  Industrial 
enterprises.  Among  these  works  was  the  floating  of  $60,000,- 
000  of  United  States  bonds  during  the  administration  of  Presl. 
dent  Cleveland,  the  niui.irlng  of  a  150.000,1)00  Brlllsh  war  loan  In 
1901,  the  consolidation  or  agreement  among  the  anthracite 
coni  operators  of  Pennsylvania  and  the  soft-coul  operators  of 
Ohio,  Indiana  and  Pennsylvania,  the  formation  of  the  In- 
ternational Mercantile  Marine  Co.,  and  the  consolidation  of 
the  sti-el-manufaoturlng  Industries  Into  the  famous  United 
filates  .Steel   Corporation. 


ENGINEERING     SOCIETIES 


COMING     MEETINGS 


NATIONAL   DRAINAGE    CONGRESS. 

Apr.   10-12.     Annual  convention  at  St.  Louis,  Mo.  Vice-Pres.. 
E.    T.    Perkins,    Chicago,    III. 

DETROIT    ENGINEERING    SOCIETY. 

Apr.    IS.       .\nnual    meeting    at    Detroit,    Mich.       Secy.,    F.    H. 
Mason,    614   Moffat   Bldg.,    Detroit.   Mich. 

UTAH    SOCIETY    OF    ENGINEERS. 

Apr.    IS.      Annual    meeting   at    Salt    Lake    City.   Utah.      Secy,, 
R.  B.  Ketchum,  702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

SOUTHERN   GAS   ASSOCIATION. 

Apr.    18-20.      Annual    meeting   at    Charlotte,    N.    C.      Secy.,    E, 

D.  Brewer,    Atlanta,    Ga. 

NATIONAL  GOOD  ROADS  FEDERATION. 

Apr.     24-25.       Annual     convention.       Secy.,     J.     A.     Rountree, 
Birmingham,    Ala. 

IOWA    STREET    AND     INTERURBAN    RAILWAY    ASSOCIA- 
TION. 
Apr.    24-26.      Annual    convention    at    Waterloo,    owa.       Secy., 
H.  E.  Weeks,  Davenport,  Iowa. 
NATIONAL  CONFERENCE   ON  CITY   PLANNING, 

Mav   5-7.      Annual   conference  at   Chicago,   111.      Secy.,    Flave) 
Schurtleff,    19   Congress   St.,    Boston,    Mass, 
GAS.  ELECTRIC  AND  STREET  RAILWAY  ASSOCIATION  OP 
OKLAHOM.A. 
Mav    6-S.       Annual     convention    at     Oklahoma    City.      Okla. 
Secy..    H.    V.    Bozell,    Norman,    Okla. 
AIR  BRAKE  ASSOCIATION 

May  6-lu   Annual  convention  at  St.   Louis,  Mo.     Secy..   F.  M. 
Nellis.    53    State   St.,    Boston.    Mass. 
SOT'THWESTERN  WATER  WORKS  ASSOCIATION. 

Mav   12-14.      Annual  convention  at    Ft.   Worth,  Texas.     Secy,, 

E.  L.   Fulkerson,    Waco,   Tex. 
X.\TURAL  GAS  ASSOCIATION   OF  AMERICA. 

May    20-22.      Annual    meeting   at    CK-vtland,    Ohio.      Secy.,   N, 
W.  Gifford,   26  Central  Square,    East    Boston,   Mass. 
SOUTHWESTERN  ELECTRICAL  AND  G.\S  ASSOCIATION. 
Mav    21-24.       Annual    meeting    at    Galveston,    Texas.       Secy., 
H.   S.   Cooper,    405   Slaughter   Bldg.,    Dallas,   Texas. 
NATIONAL   ASSOCIATION   OF   MANUFACTURERS. 

May    19-21.      Annual   meeting   at    Detroit,    Mich,     Secy.,    G.    S. 
Boudinot,  30  Church  St.,  New   York  City. 
AMERICAN  ASSOCIATION  OF  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting    at    Chicago,    111.      Secy..    A.    G. 
Thomason.  834  Old  South   Bldg..   Boston.  Mass. 
AMERICAN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

May  20-23.      Spring  meeting  at   Baltimore.   Md.      Secv.,   C.   W. 
Rice,   29   W.   39th  St.,  New    York  City. 
INTERNATIONAL  RAILWAY  FUEL  ASSOCIATION. 

May    21-24.      Annual    mi  (ting    at    Chicago,    III.      Secy.,    C.    G. 
Hall.  922  McCormick    Rldg.,   Chicago.  111. 
OHIO      SOCIETY      OF      MECHANICAL.      ELECTRICAL.      AND 
STfJAM    ENGINEERS. 
May    22-24.      Annual    meeting    at    Springfield.    Ohio.      Secy., 

F.  E.    Sanborn,    Columbus,    Ohio.  ' 
MASTER   BOILER   MAKERS'   ASSOCIATION. 

May  26-29.     Annual  meeting  at  Chicago,  111.     Secy.,  Harry  V, 
Vought.   96   Liberty  St..   New   York   City. 


Fifth  National  Conference  on  rify  Plnnnlnic — The  Confer- 
ence headquarters  will  be  the  Hotel  La  Salle.  Chicago,  111., 
where  the  registration  of  delegates  will  commence  on  Mon- 
day morning.  May  5.  Following  a  luncheon  at  12:30  p.m..  an 
automobile  tour  of  the  city  will  be  made.  The  llrst  session  ' 
begins  at  8  p.m..  with  a  paper  by  Frederick  Law  Olmstead.  of 
Boston.  Mass.,  entitled  "A  City  Planning  Program";  following 
this  paper  will  be  a  statistical  report  prepared  by  the  sec- 
retary on  the  progress  of  the  year  In  city  planning.  At  the 
second  session  commencing  at  10  a.m.,  Tuesday.  May  6,  two 
papers  will  be  read:  "A  City  Planning  Survey,"  by  Virgil  O, 
Bogue,  of  New  York  City,  and  "A  Survey  of  the  Legal  Status 
of  a  Specific  City  In  Relation  to  City  Planning."  by  Edward 
M.  Bassctt,  of  Brooklyn.  N.  Y.  At  the  third  conference  at  2:30 
p.m.,  there  will  be  papers:  "Gaining  Public  Support  for  a 
City  Planning  Movement,"  by  Chas.  H.  Wacher,  Chairman  of 
the  Chicago,  111.,  City  Plan  Commission,  and  "Orgaiil/.atlon 
and  Functions  of  a  City  Planning  Commission,"  by  Hon.  W.  A. 
Magee,  Mayor  of  Pittsburgh,  Penn.  At  8  p.m.,  at  the  fourth 
conference,  M.  R.  Maltble,  Member  of  the  Public  Service  Com- 
mission, First  District,  New  York,  will  read  a  paper  on  "Plan- 
ning Improved  Means  for  the  Circulation  of  Passengers  and 
Freight,"  The  fifth  conference  at  10  a.m..  May  7.  will  take 
up  papers:  "The  Actual  Distribution  of  the  (.'ost  of  Kansas 
City  Parks  and  Boulevards,"  by  O.  E.  Kessler,  of  St.  Louis, 
Mo.:  and  "German  Methods  of  Paying  for  Improvements  Out 
of  Excess  I^nd  Purchases,"  by  Dr,  Werner  Hegeman.  of  Ber- 
lin, Germany.  At  the  sixth  and  last  conferi'nce  at  2:30  p.m,. 
E.  H,  Bennett  will  read  a  paper  on  "Some  Aspects  of  the  Chi- 
cago City  Plan  "  The  secretary  Is  Flavel  ShurtlefT;  addrass 
until  Apr.  24,  19  Congress  St,.  Boston.  Mass..  after  Apr.  24, 
Hotel   La   Salle,  Chicago,   III. 
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PRICES    OF    ENGINEERING    MATERIALS 
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PRICE    CHANCES    AND   THE    Bl'SINESS    OITI.OOK 

The  timidity  of  capitalists  is  having  more  effect  on  busi- 
ness than  anv  other  one  thing.  Numerous  men  of  means  and 
ntTairs  have  idle  money,  and,  although  many  lucrative  propo- 
sitions are  offered,  they  are  unwilliuK  to  take  a  chance  with 
the  present  temper  of  politicians,  and  the  attitude  of  existing 
executives.  Not  since  the  time  immediately  preceding,  and 
for  a  few  months  after  the  panic  of  111(17,  has  there  been  so 
much  general  distrust.  Men  of  affairs  know  not  which  way 
to  turn.  In  New  England,  the  investment  situation  is  par- 
ticularly disquieting.  The  leading  railroad  which  served  the 
communitv  for  over  half  a  century  has  seen  the  price  of  its 
stocks  cut  in  two.  its  dividend  reduced,  with  the  probability 
that  it  will  be  further  diminished.  In  northern  New  England, 
railroads  which  have  for  years  paid  regular  dividends  are 
now  unable  to  continue  their  disbursements  to  stockholders. 
Moreover,  they  are  unable  to  sell  any  securities  and  thus 
raise  funds  for  needed  improvements.  The  situation  has  al- 
ready suggested  that  the  State  of  Massachusetts  step  in, 
and  operate  this  road.  While  there  is  no  doubt  that  men  of 
large  affairs  have  misused  their  power,  it  cannot  be  denied 
that  thev  have  developed  the  country,  and  probably  in  a  far 
more  effective  way.  than  could  otherwise  have  been  done. 
Conditions  such  as  these   are   retarding   real   development. 

In  New  York  State,  the  $50,000,OUO  bond  issue  voted  last 
fall  cannot  be  used  to  provide  funds  for  road  building  for 
some  time  to  come.  Two  months  at  least  must  elapse  be- 
fore anv  actual  work  is  done,  and  it  is  very  improbable  that 
any  bids  will  be  called  before  June  1.  There  is  a  growing 
disposition  In  the  State  of  New  York  to  consider  that  many 
affairs  have  been  handled  extravagantly,  and  to  get  down 
to  a  more   reasonable   attitude   in   the   matter   of   expenditures. 

Subway  work  in  New  York  will  begin  this  summer,  prob- 
ably on  the  East  River  tunnel.  Announcement  has  already 
been  made  that  the  Steinway  tunnel  will  be  put  in  oper- 
ation w-ithin  the  next  three  months.  It  is  probable  that  sub- 
way construction  will  not  be  as  active  as  many  contractors 
would  like. 

Iron  and  steel  prices  have  declined  moderately  during  the 
month,  but  principally  in  the  disappearance  of  large  pre- 
miums for  prompt  delivery.  The  leading  producer  of  iron  and 
steel  has  not  as  many  orders  on  its  books  as  last  month,  but, 
on  the  other  hand,  it  has  been  unwilling  to  accept  business 
for  delivery  after  July  1.  The  most  promising  part  of  the 
iron  and  steel  industry  is  the  fact  that  the  decline  in  scrap 
has  .apparently  been  arrested,  and  prices  have  improved  with- 
in   the    last    fortnight. 

The  copper  market  has  shown  much  impiovement,  and  ex- 
ports liave  been  astonishingly  large,  amounting  to  nearly 
40,000    tons    during    March. 

New  railroad  construction  is  not  at  all  active,  and  the  buy- 
ing of  equipment  has  shown  a  marked  decline.  There  are 
prospective  inquiries  for  about  15.000  cars,  and  a  recent 
order  closed  for  locomotives  involves  an  expenditure  of  $3.- 
500.000. 

Conditions  abroad  are  apparently  much  better,  which  has 
relieved  tlie  financial  situation  in  New  York  to  a  marked 
degree. 

Early  press  estimates  of  damage  to  engineering  structures 
in  the  flooded  districts  of  Ohio  and  Indiana  were  far  too 
high  yet  a  vast  amount  of  rebuilding  must  take  place.  After 
the  first  rush  of  restoration  is  completed,  the  remaining 
•work   will  go   forward   slowly. 

L.VBOR 

The  demand  for  labor  is  not  as  urgent  as  it  was  at  this 
time  last  year,  principally  because  so  much  work  has  been 
pushed  during  the  winter  months  and  there  is  not  the  same 
incentive  to  rush  out-of-door  cperaticns.  In  municipal  work, 
there  does  not  seem  to  be  the  same  amount  of  it  coming 
out  as  last  year  at  this  time,  and  in  the  good  roads  movement 
in  the  State  of  New  York,  there  have  been  many  disappoint- 
ments. The  "expedited  routes."  such  as  the  Albany-Buffalo 
route  and  the  Montreal-New  York  route,  will  be  carried 
through,  but  the  rest  of  the  work  will  probably  be  deferred' 
for  some  time.  In  any  event,  no  actual  work  can  be  done  on 
new  contracts  for  sixty  days,  at  least. 

Building  work  is  not  as  active  in  the  East,  and  a  great 
many  largre  public  improvements  have  been  held  up  be- 
cause of  difficulties  in  financing  the  plans.  Laborers  in  New- 
York  are  unwilling  to  leave  the  city,  especially  Italians  and 
Sicilians,  because  there  is  a  prospect  that  the  subway  work 
will  require  a  great  many  more  laborers  in  the  next  two 
months.  The  rate  of  wage  continues  unchanged  at  $2  per 
day  for  general  rough  labor.  In  the  steel  mills,  there  is 
just  as  active  a  demand  as  at  any  time  in  the  last  few  years, 
but  the  coke  regions  report  that  the  labor  supply  is  more 
plentiful. 

CEMEXT.    LIME    AND    BRICK 

Portland  Cement — The  manufacturers  of  cement  are  most 
optimistic  regarding  the  outlook  from  their  viewpoint.  Con- 
struction work  in  the  East  has  been  especially  active  all 
winter,  and  there  has  not  been  a  time  in  the  last  six  or 
seven  years  when  supplies  were  so  low  at  the  mills.  Plants, 
which  have  ordinarily  shut  down  for  six  to  eight  weeks  dur- 
ing the  winter,  did  riot  close  for  more  than  a  fortnight  this 
year.  One  of  the  cement  companies  has  been  attempting  to 
buy  100,000  bbl.  of  cement  in  the  open  market,  but  has  had 
no  success  yet. 

The  dissolution  of  an  association  among  cement  manu- 
facturers is  not  in  any  way  connected  with  the  price  situa- 
tion, and  for  years,  quotations  have  not  been  discussed  at  the 


meetings.  It  Is  noticeable,  however,  that  In  many  lines  of 
l)usiness,  noonday  luncheon  clubs,  business  associations  and 
the   like,  are  going  out  of  fashion. 

Manufacturers  are  now  gelllnK  a  much  better  price  for 
their  material,  and  it  Is  the  expectation  that  quotations  will 
be  advanced  In   the  next   few   weeks. 

The  outlook  for  consumption  is  large,  and  most  of  It  has 
been  already  discounted,  notablv  the  subway  work  In  New 
York.  It  must  be  remembered  that  general  construction 
work  outside  of  New  York  is  not  as  active  as  a  year  ago. 
Then.  too.  it  was  expected  that  a  large  sum  of  money  would 
be  released  for  good  roads  In  New  York,  and  there  Is  no 
prospect  of  this  for  some  months,  so  that  conditions  may  not 
be   as   rosy   as   the    manufacturers   think. 

tjuotatlons  are  unchanged  from  last  month  at  $1.58  per 
bbl.  in  New  York.  This  Is  equivalent  to  90c.  per  bbl.  in  bulk 
at  the  mills  in  the  Lehigh  Valley  district,  and  also  at  Hudson 
River  points.  This  low  price  also  corresponds  to  the  price 
of  the  mills  in  the  Pittsburgh  district.  An  allowance  of  10c. 
per  bag  is  made  for  each  bag  returned.  Some  of  the  mills 
are  attempting  to  secure  95c..  but  so  far  have  had  little  or  no 
luck  in  that  direction.  There  was  a  fair  amount  of  cement 
dumped  in  the  New  York  market,  which  had  been  exported 
or  purchased  for  export  and  thrown  back  on  the  buyers,  and 
therefore  disposed  of  at  a  sacrifice  sale.  In  Boston.  Portland 
cement  in  wood  or  cloth  is  $1.72.  less  40c.  for  bags  re- 
turned:     In    paper,    $1.42. 

In  Pittsburgh,  the  price  is  $1.58. 

Natural  «'ement — Quotations  are  higher.  Manufacturers 
have  advanced  prices  to  95c.  per  bbl.  in  New  York,  and  $1.1* 
to    $1.15    in    Boston. 

Brick — The  market  is  not  at  all  active,  and  those  who  will 
need  brick  in  the  next  week  or  so  have  plenty  of  supplies 
on  hand.  While  the  opening  of  navigation  in  New  York 
promises  that  brick  will  be  much  more  plentiful,  as  yet  no 
brick  has  come  down  the  river  for  the  1913  season.  Prices 
are  barely  steady  at  $7  to  $7.25  for  Hudson  River  common, 
and  $6.S5  to  $7  for  Raritan  River  brick.  In  Newark,  brick  is 
sold  at  the  yard  at  $8.25. 

Lime — Numerous  changes  have  been  made  in  the  price  of 
lime  by  the  leading  seller  in  the  New  York  market,  and  quo- 
tations for  wholesale  lots  of  500  bbl,  or  more,  delivered  in 
New  York,  are  as  follows:  State  common.  200  lb.  net,  97c. 
per  bbl.;  the  former  brand  Rockland-Rockport.  special.  300 
lb.,  has  been  succeeded  bv  the  brand  "300  Star."  $1,37;  finish- 
ing 300  lb..  $1.55.  an  advance  of  15c.;  finishing  200  lb..  $1.10. 
an  advance  of  Sc. ;  350  lb..   $1.72,  an  advance  of  10c. 

Plaster  Blocks — Prices  are  without  change,  and  the  mar- 
ket is  fairly  active,  quotations  being  as  follows: 

Weight,  per  Price,  per 

sq.ft.,  lb.  sq.ft.,  cents 

2-in 7  6 

3-in 8%  6% 

4-in 11  7% 

These  blocks  are  made  32  in.  long  by  13  lA  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
the  others  are  hollow. 

Plaster  boards.    %   in.   thick,  are   16c.   per  sq.yd. 

STONE 

Blue  Stone — Business  is  dull  with  very  little  inquiry  or 
demand  noted.  The  spring  rush  for  stone  for  outside  con- 
struction work  has  not  materialized,  and  prices  prevail  at  the 
current  winter  quotations.  Whether  prices  will  stiffen  as  the 
season  advances  or  not.  is  problematical,  as  it  is  doubtful  if 
business  will  permit  higher  prices  to  be  secured.  The  new- 
subway  construction  w-ork  in  New  York  City,  for  which  con- 
tracts have  Just  been  let,  will  require  large  quantities  and  is 
bound  to  have  a  stimulating  effect  on  the  trade.  Conditions 
at  the  present  time,  however,  are  not  what  might  be  called 
encouraging. 

Quotations  in  New-  York  are  at  19(5  20c.  for  flagging  3  in. 
thick  delivered  alongside  of  dock  or  f.o.b.  cars.  New  York. 
Sewer  bottom  5  ft.  square  and  3  in.  thick,  are  sold  at  25c.  per 
sq.ft.  for  large  quantities.  Curbing.  5x16  in.,  is  45c.  ;  5x20  in.. 
50c.:  6x16  in..  53c.;  5x24  in.,  65c.:  6x24  in..  70c..  f.o.b.  New 
York.      These   prices   are   per  lin.ft. 

Promiscuous  shapes  of  building  and  foundations  stone  sell 
at    70(a75c.    per    cu.ft. 

Granite — The  m.arket  is  quiet  w-ith  little  demand.  Prices 
are   steady  at    40  (5' 50c.    per  cu.ft. 

Limestone — Prices  continue  steady  and  unchanged  at  SOc. 
@$1  per  cu.ft.  for  limestone  in  the  rough  delivered  along- 
side of  dock  in  New-  York.  Dressed  stone  in  New  York  is 
quoted  at  $1.25@1.50  per  cu.ft. 

Interior  Stone — Slate  flooring.  1  in.  thick,  can  oe  had  at 
20c.  per  sq.ft.  for  the  common  or  ribbon  variety.  Clear 
black  sells  at  35(ff40c.,  and  the  same  price  is  asked  for  Ver- 
mont. A  combination  of  slate  and  marble  flooring  is  30c.  per 
sq.ft. 

Marble  floor,  finished  ready  to  lay.  of  Vermont  marble,  is 
50@70c.  per  sq.ft;  Italian  marble.  70@90c  Tennessee  marble 
can  be  had  at  65c  Ordinary  stair  work,  such  as  slate  steps, 
is   quoted  at    24c   per  sq.ft. 

CRISHED   STONE,   SAND   AND   GRAVEL 

Crushed  Stone — .Although  the  season  has  opened  to  some 
extent,  bad  weather  has  hindered  shipments  from  the  quarries. 
Throughout  March  the  contracts  received  were  mainly  from 
paving  companies  for  stone  to  finish  up  winter  contracts  but 
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the  coming  month  will  see  the  beginning:  of  the  demand  for 
the  supplv  for  the  spring  construction  work  of  all  kinds 
Dealers  a^e  looking  forward  to  a  very  active  season  with  a 
strong  demand  and  correspondingly  stiffer  prices.  At  the  end 
of  last  season  the  available  supply  was  e.xhausted  and  it  is 
expected  that  during  the  coming  summer  and  fall  an  even 
heavier  demand  will  be  experienced.  Stone  vvill  be  requii  ed 
in  large  quantities  for  the  subway  work  in  New  York  Cit> 
as  it  IS  known  that  not  enough  gravel  will  be  available. 
-•rices  are  quoted  at  85 @ 95c.  per  cu.yd.  for  1%-in.  stone. 
■<Oc©$l  for  %-lTi.  stone,  and  90c@$l  tor  screenings.  These 
quotations  are  for  full  cargo  lots  of  500  cu.yd.,  delivered 
alongside    of   dock.    New   York. 

Sand — Conditions  are  unchanged.  Spring  business  is  ex- 
pected to  far  exceed  the  records  of  all  former  years.  Con- 
struction work  throughout  the  country  will  require  immense 
quantities  of  sand  with  stiff  prices  prevailing.  The  price 
for  full  cargo  lots,  delivered  alongside  of  dock.  New  York,  is 
50c. 

Gravel — Quotations  are  85(5  900.  per  cubic  yard  alongside 
of  dock.     Prices  are  quoted  for  full  cargo  lots  of  500  cu.yd. 

IROX    .VXD    STEEl. 

IMg  Iron — The  decline  in  pig  iron  has  not  been  wholly 
arrested,  but  it  has  been  retarded  and  $13  continues  the  min- 
imum for  No.  2  Southern  foundry  in  Birmingham.  ^\  hile 
some  further  softening  in  price  in  the  North  has  taken 
place  it  was  bv  no  means  as  extensive  as  in  February.  The 
production  still  continues  at  record-breaking  pace,  and  it 
is  probable  that  March  or  April  will  set  a  new  high  figure 
as  far  as  the  total  output  of  iron  is  concerned.  The  dally 
output  in  February  made  a  high  record.  Most  of  the  busi- 
ness during  the  last  fortnight  has  been  from  foundries  m 
New  England,  and  from  pipe  foundries.  Steel-making  irons 
are    in    relatively    better    demand    than    foundry    grades. 

Quotations  for  100-ton  lots  from  the  points  named  are 
as  follows:  Cincinnati,  Southern  Foundry  No.  2.  $16.25  to 
$lfi  75  a  decline  of  50c.  compared  with  last  month;  Southern 
Foundry  No.  4.  $15.75  to  $16.  a  decline  of  75c.:  Northern 
Foundry  No.  2,  $17.25  to  $17.75.  a  decline  of  50c.  In  Phila- 
delphia,' Eastern  Pennsylvania  No.  2  plain  is  $17.50  to  $17. 7o. 
a  decline  of  50c.:  West  Virginia  No.  2X  Foundry  is  $17.io 
to  $18  a  decline  of  50c.  In  Chicago,  No.  2  Foundry  is  $17.25 
to  $17.50,  approximately  the  price  last  month,  but  then,  it 
must  be  remembered,  there  was  a  heavy  decline:  No.  3 
Northern  Foundry  is  $16.75  to  $17.25.  In  New  York.  Northern 
Foundrv  No.  2  plain  is  $17.25  to  $17.50,  a  decline  of  25c.:  No. 
2X  is  $17.50  to  $17.75.  In  Pittsburgh,  bessemer  is  $18. lo, 
and  basic  $17.  These  prices  are  approximately  the  same  as 
last  month,  and  both  include  the  90c.  freight  rate  from 
the  valley  to  Pittsburgh.  In  Birmingham,  it  is  stated  that 
resale    iron   can    be    had   at   around    $13. 

Steel  RailM — Rail  makers  of  the  country  have  all  the  busi- 
ness they  can  take  care  of,  and  during  the  last  fortnight 
of  March,  renewed  buying  of  rails  made  its  appearance.  A 
Texas  road  bought  7000  tons,  and  a  45.000-toM  order  for 
bessemer  rails  was  taken.  The  most  Important  factor  was 
the  buying  of  20,000  tons  of  rails  for  export.  This  is  the 
first  export  order  of  anv  magnitude  this  year.  The  re- 
port of  special  activity  is  in  light  rails,  and  in  this  depart- 
ment, it  is  practically  impossible  to  secure  deliveries  as 
needed. 

Girder  rails  are  in  better  demand  than  before  in  several 
years  and  what  makes  the  girder  rail  business  seem  all  the 
more  active,  is  the  fact  that  a  great  deal  of  capacity  form- 
erly reserved  for  girder  rails  has  been  put  on  T-ralls,  and 
this  has  resulted  in  retarding  delivery  for  girder  rails.  It  Is 
probable  that  renewed  business  in  the  export  line  will  ap- 
pear In  the  very  near  future.  ,  .  „  .  ^  ., 
Prices  continue  unchanged  on  a  basis  of  $28  for  standard 
sections  of  bessemer  rails,  and  $30  for  openhearth  rails. 
Girder  rails  In  30-ft.  lengths  are  $36.40  per  gross  ton:  in  60- 
ft  lengths,  $38.40  per  gross  ton  f.o.b.  New  York.  Other 
quotations,  f.o.b.  Pittsburgh,  are  as  follows:  Standard  sec- 
tions, 50  to  100  lb.  per  yd.,  1.25c.  per  lb.:  25  to  45  lb.,  1.25c.; 
IB  to  20  lb.,  1.30c.:  12  to  14  lb.,  1.35c.:  8  to  10  lb..  1.40c. 
In  New  York,  relaying  rails  are  held  at  $22  to  $22.50.  ami 
In  Chicago,  standard  sections  of  relaying  r!'"s,  subject  to 
Inspection,   can   be   had   at   $24. 

Track  Sapplleii — The  greatest  activity  prevails  In  the  man- 
ufacture of  spikes.  All  the  mills  of  the  country  practically 
are  sold  up  for  the  next  four  months,  at  least,  and  with 
the  opening  of  spring  weather,  railroads  are  clamoring  for 
deliveries.  In  a  great  many  Instances,  spikes  have  bi-en 
bought  ahead,  and  the  railroads  now  have  them  on  their 
own  property.  In  Pittsburgh,  spikes  In  large  lots  to  rail- 
roads are  $1.80,  but  small  contracts  command  $1.90  to  $2. 
Tie  plates  are  In  good  demand,  prices  varying  from  $32  to 
$35  per  net  ton  In  Chicago.  In  that  market,  spikes  are 
held  at  $1.95  to  $2.05:  track  bolts  with  «(|uare  nuts,  $2.30 
to  $2  40.  and  angle  bars  $1.50.  Thi-se  quotations  are  per 
100  lb.  The  extras  on  railroad  and  boat  spikes  are  nn- 
chanRed  as  follows: 

Railroad    spikes  Cents 

8.  3'/4,  4.  4>,4  and  5x% Extra      .10 

8«/.  4  and   4x  A  .  .  .  . .    g''|>-n      Z" 

i.i'A.  4  and  4',4x'X, S*!''''       2S 

2l^x\.  Extra      .40 

la    3  and   SHx  ft Extra     .60 

2)[  A,     Extra      .80 

H<rur<ural  Materlalu — The  most  Imnorlant  piece  of  news 
In  IhlH  line  Is  the  fact  that  the  Pennsylvania  lines  west  of 
PItlBburgh  are  Inquiring  for  about  25.000  tons  of  bridge  ma- 
terial. ThiH  In  an  unusually  large  ordir.  The  New  York 
Ci-ntrnl,  It  Is  understood.  Is  iiIho  In  the  market  for  some 
heavy  construction,  and  om-  bridge  for  the  New  York  hnrgo 
canal  will  require  about  1000  tons.  C,..nernl  building  work  Is 
iiniisuallv  quiet,  the  only  new  thing  In  New  York  being  3R00 
tons  for' the  Hallenbeck  structure,  ii  nd  about  2000  Ions  for 
the  new  Hill  Publishing  Co.  building  at  3«th  St,  and  10th 
Ave  The  demand  for  rallrnnd  cars  Is  not  as  active  an  a 
month  ago.  but  mills  rolling  angles  of  Ihi-  size  uHimlly  em- 
ployed In  steel  cars  have  a  gr.-at  d<>al  of  this  kind  of  work  on 
th<-ir   books. 


Quotations  are  slightly  easier  for  future  delivery,  but 
otherwise  they  are  unchanged  as  follows:  Prompt  shipments 
of  angles  and  beams  from  Pittsburgh  are  held  at  1.70c,,  while 
orders  for  later  delivery  can  be  placed  at  1,45c.  Other  quo- 
tations are  as  follows:  I-beams  over  15-in.,  H-beams  over 
18-in,,  angles  over  6-in.,  1,55c.;  deck  beams,  bulb  angles, 
1.75c.:  hand-rail  tees,  2,20c,:  checkered  and  corrugated 
floor  plates,  2,40c,  The  following  extras  are  named  for  cut- 
ting to  specified  lengths:  Under  3  ft,,  2  ft,  inclusive,  25c. 
per  100  lb,;  under  2  ft,  and  more  than  1  ft,,  50c,  per  100  lb„ 
less  than  1  ft,,  $1,55  per  100  lb.  No  charge  is  made  for 
cutting  to  special  lengths  of  3  ft,  and  over. 

Cast-iron  Pipe — Business  is  not  as  active  as  it  was  a 
month  ago,  and  there  has  been  a  sharp  downward  revision  in 
quotations,  amounting  to  $1,50  a  ton  in  Chicago,  and  $1  a  ton 
in  Birmingham,  In  New  York  quotations  are  unchanged.  The 
item  of  greatest  importance  is  an  order  for  1000  to  1500 
tons  from  Minneapolis,  .\side  from  this,  most  of  the  orders 
received  are  for  carload  lots  and  over,  most  of  them  being  for 
immediate   delivery. 

The  Southern  foundries  continue  active.  Quotations  per 
ton   of  2000   lb,   are  as  follows: 

Chicago,  4-in,,   $29,50;  6-  to  12-in„  $27,50;  16-in.  and  larger, 

Birmingham,    .\la,,    4-in,    $23,50    6-in,    $21.50. 

New    York,    6-in.    $24(gi25. 

Gas  pipe  is  held  $1  per  ton  higer  in  all  markets. 

Pipe — The  market  for  pipe,  particularly  line  pipe,  has  been 
upset  bv  the  recent  flood,  while  it  is  known  that  lines  have 
been  seriously  damaged,  the  extent  of  the  last  cannot  be  de- 
termined yet.  It  is  assumed  that  much  buying  of  pipe  will 
take  place  this  summer,  which  ordinarily  would  not  have 
been  needed,  and  while  the  market  was  rather  soft  for  large 
sizes  previous  to  the  disaster  in  Ohio,  since  that  time  it  has 
been  much  firmer.  The  market  for  smaller  sizes  has  been 
particularly  active,  and  promises  to  continue  so.  Orders  have 
recently  been  taken  for  70  miles  of  16-in,  pipe,  and  SO  miles 
of  18-ih,  pipe,  as  well  as  40  miles  of  6-in,  pipe.  Discounts 
are  firm   as   follows: 

Black  Galvanized 

%.  to  3-in.   steel  butt  welded 80%  71V4% 

2>,i,.   to  6-in,   steel   lap   welded 197c  70>4% 

7-"to    12-in,    steel    lap    welded 76%  65V4% 

At  these  discounts  the  net  prices  of  pipe  per  foot  at  Pitts- 
burgh are  as  follows: 


Diam- 
eter Black 

%-ln 2.30 

1-in 3.40 

1^-ln 4.60 

Hi-in 5.50 

2V4-in 11.70 

3-in 15,30 

4-in 22,90 


?nts- 
Galvan- 
ized 


16,60 
21,90 
32,20 


, Cents , 

Diam-  Galvan- 

eter                    Black  Ized 

5-in 31,00  43,50 

6-in 40,50  57,00 

7-in 57,00  82,00 

8-ln 60,00  86,00 

10-in 98,50  $1,42 

11-in $1.15  1,60 

12-in 1,27  1,72 


I'lllne,  -Sheet  Steel — Prices  are  much  firmer  and  the  low- 
est quotation  made  Is  1.60c.  Pittsburgh, 

Sheets — Reports  of  concessions  in  the  price  of  sheets  are 
premature  and  misleading.  While  it  is  true  that  a  number 
of  mills  have  been  securing  handsome  premiums  for  prompt 
delivery,  and  this  having  been  discontinued  by  reason  of  the 
lessening  demand,  they  have  offered  their  output  at  slight 
concessions  from  existing  quotations,  but  only  for  small  lots, 
and  for  immediate  delivery.  The  general  sheet  market  Is 
firm,  and  the  demand  is  fairly  heavy.  The  shortage  In  the 
supply  of  steel  would  scarcely  permit  an.v  decline  from  ex- 
isting quotations,  and  with  the  higher  prices  of  wire  that 
have  been  announced  this  week.  It  is  likely  that  the  sheet 
market  will  stiffen  appreciably.  Quotations  from  the  mills. 
f,o,b,  Pittsburgh  or  f.oli,  Chicago,  in  cents  per  pound  an-  as 
follows: 

^ Cents  per  pound -^ 

Carload  lots,  Pittsburgh  Small  lots,  Chicago 
Nos,  Black  Galv,  Black  Oalv. 

10  and     11 2,00  2,50 

12    2,00  2,60  2,70  3,35 

13  and    14 2.0B  2.60  2,75  3.35 

15    and    16 2,10  2.75  2,85  3,45 

17  to     21  2,15  2,90  2,90  3.60 

22    and    24 2,20  3,05  2,95  3,75 

25    and    28 2,25  3.20  3,00  3,90 

27    2,30  3,35  3,05  4,06 

28       2,35  3,50  3,10  4,20 

30    2,50  3,80  3,50  4,60 

HIvetH — Deliveries  of  rivets  are  unsatisfactory,  because  of 
the  Inability  to  get  raw  material  promptly.  Quotations  are 
without  change  at  $2,20  for  structural  rivets  and  $2.30  for 
boiler  rivets.  These  prices  are  per  keg  of  100  lb.  In  carload 
lots.    f,o,b,    Pittsburgh, 

CaKtlnica,  iirny  Icon — Business  Is  fair,   but    not   as  active  as 

11  was  two  moirths  ago.  Prices  are  well  maintained,  and 
general  building  castings  are  held  at  1,75  to  2,25c,  per  lb. 
Rough  lastlngs  for  footings,  manhole  covers,  and  similar 
work  are  1,75  tii  8c.  Castings  for  hravy  machlniTy,  lock 
gales  where  the  amount  of  material  Involved  la  large,  are  2,26 
to  3,76c,  per  lb,,  depending  on  th<'  size  of  the  ordi>r  and  the 
shape    of    the    castings, 

I'InteN — The  heavy  stress  iindi'r  which  manufacturers  of 
pl.iliH  weri'  working  two  months  ago  has  lossi'iiert  mn- 
lerhilly,  and  plate  makers  are  In  a  measure  catching  up 
with  their  orders.  Car  buying  Inst  month  was  extrc^mi-ly 
quiet,  and  compared  with  thi'  largi>  huslness  booki'd  a  few 
months  ago,  this  appiared  even  more  than  It  really  was.  The 
Buffalo.  Rochester  *  Plltsburgh  Is  figuring  on  lOOfl  steel 
cars,  the  .Seaboard  Air  I.lne  on  1800.  and  It  la  reported  that 
IntiulrliB  are  In  the  market  for  approximately  12.000  to 
16,000  cars,  but  thi'  prici'  has  advanced  so  rapidly  that  rall- 
wnys  are    trying   to   do   with    their   old   equlnment,      Thi-   East 


April 


!)i;i 


E  N  G  I  N  K  V  n  I  N  (!     N  \<]  W  S 


45 


JiTScy  PIpp  I'o,  placed  an  order  for  ISOO  tons  of  plates, 
which  win  be  used  for  3  miles  of  36-ln.  pipe.  Deliveries  are 
considerably  better,  aiul  the  premiums  have  been  cut  In  two. 
They   ran^e    now    from    $4    to    $S    per    ton. 

Quotations  are  as  follows:  Prompt  shipments  of  plates 
from  Pittsburgh  are  l.fiO  to  1.65c..  a  reduction  of  5  to  10c. 
compared  with  last  month;  for  contracts,  1.45c..  the  same  as 
last  month.  Is  demanded.  In  New  York  future  deliveries 
command  1.61c..  and  prompt  shipments  1.76  to  1.81c.  Extras 
are   unchanged    from    last    month   as   follows: 


Gages  under    V4-in.   to   and  includins    ,'„-in.   on   thinnest 


Gages  under  li-in.  to  and  including  No.  s... 
Gages  under  No.  8  to  and  including  No.  9.... 
Gages  under  No.  9  to  and  including  No.  10.. 
Gages   under   No.    10    to   and    including  No.    12. 


.40 

Old  Mntfrlul — The  market  is  firmer,  and  quotations  have 
moved  upward  about  50e.  per  ton.  There  is  an  enormous 
supply,  much  of  it  being  pressed  on  the  market  for  sale, 
but  consumption  is  also  at  a  high  rate,  and  It  is  reasonable 
to  suppose  that  the  lowest  prices  for  the  time  being  have 
been  reached.  Later  in  the  year,  a  large  supply  will  be 
forced  on  the  market  as  a  result  of  the  recent  floods.  In 
New  York  the  following  quotations  per  gross  ton  are  named: 


Heavy    melting    steel    scrap.... 

No.    1    railroad   w^rought 

Pipes     and     flues 

Cast    borings    

Machinery    cast,    broken    up.... 

Stove     plate     

Malleable     castings     

Wrought     turnings     

No.    1     yard    wrought 

The   Chicago  market  has  been 
uying   from    the    bar   mills,    and 


$11.00  to  $11.50 

13.75  to    14.25 

10.75  to     11.25 

S.OO  to       8.50 

11.25  to    11.75 

8.75  to       9.25 

11.00  to    11.50 

8.25  to       8.75 

12.00  to    12.50 

nuch  encouraged  by  liberal 
luotations  are  fully  25c.  a 
in 


Per  Gross  Ton 

Heavy-melting   steel   scrap    $12.25  to  $12.75 

Per  Net  Ton 

No  1   railroad  wrought    $12.25  to  $12.75 

No.    2    railroad    wrought     11.50  to    12.00 

No.   1   cast   scrap    12.50  to    13.00 

Pipes    and    flues     9.25  to       9.75 

Agricultural     malleable     11.50  to    12.00 

Railroad     malleable  '. 13.00  to    13.50 

The  Pittsburgh  market  has  a  better  tone,  and  slightly 
higher  prices  have  been  named,  particularly  for  heavy-melt- 
ing steel  scrap  which  is  sold  up  to  $14.24  compared  with  $14 
last  month.  There  is  no  complaint  about  the  consumption. 
This  is  large.  The  great  trouble  Is  that  the  supply  will  be 
ample,  and  a  little  more.  Just  as  long  as  this  continues, 
there  is  no  hope  for  higher  quotations.  The  market  in 
Pittsburgh   may   be   quoted  as   follows: 

Heavy-melting   steel   scrap    $14.25  to  $14.50 


Re-rolling    rails 

No.    1    cast    scrap     

Old    car    wheels    

Machine    shop    turnings 
Stove    plate     


16.25  to  16.50 
14.25  to  14.50 

15.75  to  16.00 
8.50  to       8.75 

10.25  to    10.50 

lf%*lre  Rope — Prices  are  without  change.  The  discount  to 
the  larger  trade  is  42  Vb  and  5%  from  list,  for  galvanized,  and 
50  and  5%    for  bright. 

The  net  prices  of  wire  rope  are  as  follows: 


eter  Cast 

in.  steel 

2V2    $1.05 

2V.     85 

2    57 


-Price  per  ft. 

Crucible 

steel 

$1.24 

1.05 

.65 


$1.46 

1.22 

.76 


% 


Steel  ShapeN — Trade  has  not  been  as  active,  and  those 
carrying  stocks  of  this  material  have  been  able  to  secure 
large   supplies.      This   has   caused    some    shadlng_  of   prices. 

Quotations    from    jobbers    store    which    are    5@10c.    per    100 
lb.   lower   than   last   month   are   as   follows: 
Refined    iron:  Per   lb. 

1    to   1  %    in.,   round   and   square 2.10c! 

T,i    to   4    In.    X    %    to   1    in ■ 2.10c. 

1  'a   to  4  in.  X   14    in.   to    ,%   in 2.30c. 

Norway    bars    3.60c. 

Soft  steel: 

Ji    to    3    in.,    round    and    square 2.05c. 

1    to   6    in.    X    %    to   1    in 2.05c. 

1   to  6  in.  X    y   and    {•„    in 2.20c. 

Rods— %    and    U    in 2.15c. 

Bands — 1%   to  OxA    In.   to  No.   8 2.35c. 

Beams  and  channels — 3   to   15   in 2.15c. 

Angles: 

3  in.  X   %    in,  and  larger 2.15c. 

?i/"v  ^nf?    .'"•    '^"'5    ^    in 2.55c. 

1  Jf    to  2^    in-   X    %    in 2.30c. 

]Vs   to  2?4    in.   X   ft    in.  and   thicker 2.20c. 

1    to    H4    in.    X    ft    in 2.30c. 

Te'es:°    "^*    ^    ^    '" 2.35c. 

1}4    to   2%    X    %    in 2.25c. 

JH    to    2%    X    ft    in 2.35c. 

•5    in.    and    larger 2.25c. 

Chain — Prices  are  steady  and  without  change,  as  follows. 
These  prices  are   per  100  lb.,   f.o.b.  Pittsburgh: 


jV    'n $7.60 

W   In 4.96 

if.    In 3 .  95 

%    In 3.40 

]'»    In 3.20 

Vi   and    f.    In 3.00 

%   and   ji   In 2.90 

%   and    |>   In 2.80 

%   and   IS   In 2.70 

1  to  1  "4   in 2.6p 

Extras  for  BB 

I'n    In 1 . 50 

'A    in 1.50 

,'„    and  larger 1 .  25 

Extras  for  triple   D   (BBS) 

ft    and    Vi    in 2c. 

ft   and  larger 1 .75c. 

Krc-lKbt  KateK — The  freight  rates  on  finished-steel  products, 
from  the  Pittsburgh  District,  Including  plates,  structural 
shapes,  merchant  steel  and   iron   bars,   pipe   fittings,   plain    and 

§alvanlzed  wire.  nalKs.  rivets,  spikes  and  bolts  (in  kega), 
lack  sheets  (except  planished),  chain,  .tc,  are  as  follows.  In 
cents  per  100  lb.:  Albany,  16;  Buffalo,  11;  Boston,  IS;  Haiti- 
more,  141/2;  Canandaigua.  13'/^;  Cleveland.  10;  Columbus.  12; 
Cincinnati.  15:  Chicago.  IS;  Denver.  Colo..  85>,4:  Harrisburg, 
14>^;  Louisville.  IS;  New  York.  16;  Norfolk.  20;  Philad.-lphla, 
15:  Rochester.  11 1,!,;  Richmond.  20;  Scranton.  15;  St.  LouLs.  23; 
Washington,    14 ',0. 

SH-Itfh  PoIntH — The  following  prices  are  named  f.o.b.  mill, 
for  switch  points  in  lots  of  ten  or  more  pairs;  for  60-lb.  rail, 
10-ft.  points,  $16.25:  15-ft.  points,  $17.50;  for  70-lb.  rail,  10-ft. 
points,  $18:  15-ft.  points,  $25:  for  80-lb.  rail,  10-ft.  points, 
$25.50;  15-ft.  points.  $27.75:  for  90-lb.  rail.  $33.50.  All  of  the 
above  are  furnished  with  three  rods,  except  the  10-ft.  points 
for   60-   or   70-Ib.   rail,   which   have  only  two. 

.'Spiral  Riveted  Pipe — Prices  are  without  change.  The  fol- 
lowing quotations  are  f.o.b.  factory,  freight  equalized  with 
New  York,  being  figured  at  a  discount  of  50.  10  and  10% 
from  list.  These  are  for  orders  amounting  to  approximately 
$250.     For  large  orders,  prices  are  cheaper  by  12V2    to  20%. 

Net   price   per   100   ft. 
With   bolted  joints  complete 


Asphalted 

$21.48 

23 .  70 

35.76 

40.76 

46.80 

SO.  10 

71.08 

76.57 

89.15 

96.55 

105.51 

114.89 

124.82 

175.95 

193.30 

210.64 

231.07 


Diam- 

W 

eter 

Thickness 

in 

Birr 

ningham 

In. 

wire  gage 

Plain 

4 

IS 

$19.76 

5 

IS 

23 .  40 

6 

11; 

33.05 

7 

16 

37. 5S 

8 

16 

43.17 

9 

16 

50.06 

10 

14 

66.42 

11 

14 

71.20 

12 

14 

83.75 

13 

14 

89.67 

14 

14 

99.14 

117.53 
167.43 


.44 


20  12  183. 

22  12  200.48 

24  12  219.92 

26  111  280.20 

28  10  301.32                      314.89                     395.37 

30  10  324.81                      399.15                     430.64 
•Made  in  both  lighter  and  heavier  gages  at   corresponding 

differences  in  price. 

Las  Screws — The  net  price  of  lag  screws  has  been  ad- 
vanced.   Quotations  per  100  lb.  f.o.b.  Pittsburgh  are  as  follows: 

Length 

in. 

3  V4    

4    

4%     

5    

6    

7    

8    

9    

10    

11    

12    

Nails — On  Mar.  19.  one  of  the  independent  manufacturers 
advanced  the  price  of  wire  nails  $1  a  ton.  This  was  fol- 
lowed by  similar  advances  from  larger  manufacturers  and 
also  the  leading  interest.  Business  has  been  dull,  and  speci- 
fications have  not  been  up  to  normal,  but.  with  the  clauses 
introduced  in  contracts  recently,  that  a  definite  proportion 
of  contracts  must  be  shipped  each  month  or  canceled,  it  Is 
expected  to  stimulate  shipments.  New  contracts  are  made  at 
$1.S0  f.o.b.  Pittsburgh.  In  Chicago,  carload  lots  to  retailers 
are  $2.03;  less  than  carload  lots.  $2.08.  In  New  York,  wire 
nails  from  store  are  $2.10.  and  cut  nails  are  $1.75  to  $1.80 
Pittsburgh,  and  $2.10  New  York.  All  of  these  quotations 
are   per   keg  of   100   lb. 

Coke — The  inforced  blowing  out  of  a  number  cf  furnaces 
due  to  the  high  waters,  inability  to  secure  ore  and  supplies, 
resulted  in  an  accumulation  of  supplies.  The  production  of 
cook  in  the  upper  and  lower  Connellsville  region  made  a  new 
high  record  during  the  week  ending  Mar.  22  of  445.494  tons. 
Prices  have  not  eased  off  much,  but  it  is  probable  that  con- 
tracts for  prompt  shipment,  or  shipment  as  soon  as  the  rail- 
roads can  deliver  cars,  could  be  made  at  material  conces- 
sions. The  generally  quoted  price  is  $2.30  to  $2.40.  and  con- 
tract furnace  coke  is  $2.25  for  prompt  shipment.  Seventv-two 
hour  foundry  coke  for  prompt  delivery  can  be  had  at  $3  at 
$3.50   per  net  ton  at   oven. 
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rt-f Quotations    of    wire,    and    wire    products    were    ad- 

Pd^  a  ton    Mar.   19.     This  had  been  anticipated  by   con- 
frc     and    large    contracts    had    been    made    previously    for 


gal'vanTzed,    $2.38.      All  'of   these   quotations   are    per   100    lb. 
REIXFOKCIXG    MATERI.VLS 

R»r8  Concrete  Reinforcing— The  agricultural  implenrient 
makers  have  not  been  anxious  to  make  contracts  for  bars 
during  the  last  fortnight,  even  though  some  attractive  price. 
ho^-i^hpVn  made  The  concrete  bar  market  is  active,  and  de- 
liveries have  decidedly  improved.  Prices  from  Pittsburgh 
warehouses  are    slightly  easier. 

The    base    price    in    Pittsburgh    is    1.50c. 

Quotations  are  as  follows  in   cents   per  lb  • 


Spelter— Prices    have    eased    off    slightly,    being    quoted    in 

New   York  at  6.20,   and  in  St.  Louis  at  6.05.      Future  deliveries 

can   be  had  at  even  lower  figures. 

Per  lb. 

Bismuth    J2.25 

Brass  tubes,  iron-pipe  sizes; 

,      :_  2J 

22 

2J 

23 

iSH 

18H. 

32 

lOH 

18% 

16% 


From 

warehouse 

Pittsburgh 

1.95 

2.05 

2.15 


s4-in.   and   larger ^-J" 

nils ;;:;:::::::;:;;;:;::;::  Ho 

72   1*1 1   70  

^Ijn     y.'.'.'.'.'.'.W'.'.'.'.'.'.'.'-'.'-'''''-''-''-      2:00  2.50 

Bars  from  stock.  Pittsburgh,  are  usually  cut  to  the  re- 
quired   length,    without    extra    charge. 

Trianenlar  MeHh— Manufacturers  of  triangiilar-mesh  re- 
porT"  usfness  satisfactory,  in  fact  somewhat  better  hai,  a 
mnnrh  utro  but  the  large  consumption  has  not  made  its  ap- 
".rnnce^vet.      Prices    are    steady    and    unchanged    from    last 


PRICE    PER    100    SQ.FT 

, Plain 

material >  , 

Less  than 

Gal 

vanizfd » 

Less  than 

Style 
No. 

Cross  sec. 
area  per 
ft.  width 

Carload 
lots 

car  lots 
and  over 
10,000  sq.ft. 

Carload 
lots 

and  over 
10.000  sq.ft. 

0.102 

$1.00 

$1.23 

$1.12 

$1.34 

0.077 

0.80 

0.97 

0.058 

0.63 

0.77 

0.71 

0.041 

0.49 

0.60 

0.55 

0. 170 

1.69 

2.05 

l.SS 

24 

0.142 

1.46 

1.77 

0.124 

1.29 

1.57 

•26 

0.110 

1.17 

1.42 

1.30 

0.085 

0.96 

1.17 

28 

0.066 

0.80 

0.97 

0.89 

0.049 

0.66 

0.80 

31 

0.261 

2.49 

3.02 

2.76 

0   225 

2.16 

2.62 

33 

0.196 

1.93 

2.34 

2.14 

34 

0.146 

1.48 

1.80 

35 

0.109 

1.117 

1.42 

36 

0.075 

0.87 

1.05 

0.97 

1 .15 

0.380 

3.55 

4.30 

•39 

0.325 

3.05 

3.70 

3.3S 

4.03 

40 

0.283 

2.68 

3.25 

2.97 

41 

0.208 

2.05 

2.48 

42 

0.151 

1.55 

1.88 

1.72 

2.05 

•43 

0.101 

1.10 

1.34 

1.23 

to    3-in. 


Brass  rods    

Brass    sheets     

Solder,   half  and   half  guaranteed. 

Zinc   sheets    

Manganese    bronze  rods 
Mangane 


bronze   in   crucible   foi-m. 


Old  MetnlH — The  decline  of  last  month  resulted  in  a  hoard- 

g   of   metal    and    business   has   been   extremely   quiet, 
'prices    are    as    follows; 

CentB 


vy   and   crucible ii'n^ 

heavy  and  wire " 

it     QnH     l^ottoms. ** 


•This  material  is  made  in  regular  widths  of  IS.  22,  26.  30, 
34  42.  46.  50.  54  and  58  in.  Standard  lengths  in  rolls  are 
150.   150.   300  and    600  ft. 

Ron, — Prices  of  rope  have  advanced  steaally.  and  are  now 
at  the  highest  figures  named  In  recent  years.  This  is  largely 
because  of  an  enormous  and  world-wide  demand  for  all  kinds 
of  hemp  products.  Best  grades  of  Manila  rope  are  held  at 
15c.    per  lb.,   other  grades   ranging  from   12  to   13c. 

JIKT.11.S 

Copper — Supported  by  a  better  demand  from  Europe  dur- 
ing the  early  part  of  March,  a  decidedly  better  tunc  d.'vel- 
oped  in  the  domestic  market.  All  the  leading  sclliiig  aH:.-ncies 
had  established  their  quotations  on  electrolytic  copper  at 
15  12',ic  delivered  30  days  by  the  middle  of  the  month,  and 
have  succeeded  In  maintaining  that  level  up  to  date.  .\s  Is 
usual  In  a  period  not  mark<d  by  continuous  active  buying, 
metal  held  by  speculators  and  some  of  the  small  producing 
interests,  was  offered  below  that  figure.  Such  offerings,  how- 
ever, have  not  been  as  conspicuous  during  the  past  month 
an  they  were  throughout  the  first  two  months  of  the  year. 
Domestic  consumers  also  contributed  a  large  aggregate  of 
business  though  the  buying  from  this  quarter  did  not  r'-fiect 
fully  what  is  generally  supposed  their  requirements  will  be 
for  the  next  three  months.  The  Improved  sentiment  Is  based 
on  the  reversal  of  the  unfavorable  statistical  trend  that 
started  In  last  fall.  Up  to  Mar.  11.  every  month  from  No- 
vember. 1912.  was  marked  by  an  increase  In  surplus  in  the 
hands  of  domestic  producers,  and  It  was  fully  expected  In  the 
trade,  the  statemi  nt  for  February  would  be  of  a  like  nature. 
This  anticipation  was  not  realized,  as  the  report  of  the  Copper 
Producers'  AsHOclation  for  that  month  disclosed  a  decrease 
of  about  1.000.000  Ih.  Particularly  heavy  export  shipments 
took  pla<e  during  March,  the  total  reaching  close  tii  90.000,000 
lb.,  and  eHtabllshlng  a  new  high  record  for  European  ship- 
ments. At  the  end  of  March  the  price  of  electrolytic  copper 
was  generally  held  at  15.12V4c.;  lake  at  15.25c.,  and  casting 
at    IB.'. 

Tin  —  Even  lower  prices  were  made  during  the  first  few 
days  of  March  than  had  been  record,  d  In  the  previous  month. 
Sales  of  tin  for  d-llvery  In  August  w.-re  made  under  4«c.;  this 
was  the  lowest  point  reach.-d  In  nearly  a  year.  Consumers 
and  Hpeculators  bought  freely  at  around  48c.  and  In  conse- 
quence were  unabli'  to  purchase  m»r.'  as  prices  receded.  Th.- 
ntatlstlcnl  position  Is  not  as  satisfactory,  froni  the  point  of 
view  of  holders  of  the   metal   as  It   was  a   month   ago. 

I.rad — The  market  Is  slendv  and  without  change  at  4.3Bc. 
X.  »■    Vork.    and    4  20c.    Ht.    L.)Uls, 


13.0(> 
2.00 
8.00- 
7.0a 

11.50 


Copper, 
Copper. 
Copper,   light  and   bottoms 

Brass,    heavy     

Brass,    light    

Heavy  machine  composition 

Clean    brass    turnings lii^o 

Composition    turnings    1   75 

Lead,    heavy    3 '  5^ 

Lead,    tea    j  ;  yj 

Zinc  scrap   

CL.VY  PRODICTS 
Sewer  Pipe — Prices  are  steady  and  conditions  show  no- 
apparent  change  from  last  month.  The  0P,'''""f,°f  activity 
in  outside  construction  work  is  expected  to  call  for  large 
quantities.  Discounts  applying  to  the  Eastern  list,  delivered 
in  New  Tork,  are  as  follows:  3  to  24  in.,  inclusive.  ,2',,  .for 
•>7  to  30  in  64%.  and  for  33  and  36  in..  59'",.  Factory  dis- 
counts are  quoted  at  78",  for  3  to  24  in.;  70';  for  27  to  30  in 
and  65%  for  33  and  36  in.  At  those  discounts  the  net  prices, 
per    foot   are    as   follows: 


SEWER    PIPE, 
livered 


Size 
3    in. 


N.  T. 
$0.07 


Factory 
$0,045 
0.045 


PER    FOOT 

Delivered 

Size      -  N.  Y. 

20  in $0.63 

21  in 0.84 

22  in 0.84 

24    in 0.91 


0.07 

5  in 0.112 

6  in 0.112 

S    in 0.154 

10    in 0.224 

12    in 0.28 

15    in 0.378 

18    in 0.532  0.342 

Flue  Linings — Prices  are  quoted  with   no  change.     The 
count   from   list,   delivered  New   York,   in   carload   lots,    is 


Factory 
$0,405 
0.54 


27  in. 
30  in. 
33  in. 
36    in. 


1.62 
1.9S 
2.56 

2.87 


Weight    PrI 
in  lb 


ft. 


Weight    r 
In  lb.     p 


4';4x  8V4-in. 
4>^xl3  -in. 
6  xl2  -in. 
7x7  -in. 
8V4X  8 1/4 -In. 
S',<.xl3  -in. 
8 '4x18      -in. 


$0,075 
0.1125 
0.125 
0.875 
0.1125 
0.1625 
0.02225 


12xl6-in. 
13xl8-in. 
14xl6-ln. 
16xl6-in. 
16x20-in. 
18xl8-in. 


0.54 

0.58& 

1.35 

1.65 

2.18 

2.45 

dis- 
7o'/c. 

rico 
ev  ft. 
i.25 
1.30 
I.272& 
1.40 
I  50 
1.50 


Hollon'  Tile Prices  are  firm  with  a   steady  market 

Quotations,  f.o.b.  Perth  Amboy,  N.  J.,  are  as  follows: 
^Prlce  per  block 


Size 
2xl2xl2-in. 
3xl2xl2-ln. 
4xl2xl2-ln. 
6xl2xl2-ln. 
8xl2xl2-ln. 


Interlnv 
titloii  block 
$0.(I4S 

0.04S 

0.052 

0.0':2 

0.096 


Size  wall  tiK 

4xl2xl2-in *??5, 

6xl2xl2-in 0.084 

Sxl2xl2-ln 0.102 

10xl2xl2-in 0.12 

12xl2xl2-ln 0.15 

Roofing  Tile— Business  is.  quiet  with  steady  prices^  Al- 
though small  orders  are  being  recelv.-d  no  brisk  fa  Is 
noUd.    It    being    mainly    scatterTng   Inquiries    for    s"iall    .n   ni- 

ities.  The  Central  and  Western  states  also  report  a  dulln.-ss 
b.Mng  experienced  at  this  time.  The  b.'st  gr.id.-.  of  promenad.. 
n.oflng  tUe  in  flat  blocks  for  high-grade  roofs  is  sold  »25  r 
M.  for  run  of  kiln  and  $35  p.-r  M.  for  »>'l';'-ted-  A  ch.aiu^r 
form  of  tile  with  a  smooth  surface  may  be  had  at  about  JljJ. 
but  It  Is  tiot  suitable  for  roof  gardens.     These  prices  are  f..),b. 

^"  Rolftng  tile,  unglazed,  of  the  French  and  Spanish  typ.v 
plain  Is  sold  at  $»  per  100  sq.ft  of  ,  ,.«f  surface,  f.o.b..  New 
York.     Glass   tiles   are   sold   at    60<-.   .-ach. 

M>Mlil':R 

Prices  are  stiffer  with  a  firm  niarkil  vfl'i'^f  !>>' 
tlois  th.-w  a  higher  tendency.  The  outlook  for  th.-  s, 
dlmand  Is  good  as  plans  and  forecasts  of  much  c.onstru 
w,"k  have  been  announced.  This  will  depend  largel: 
whether  or   not  prices  are   too  prohibitive. 

Spruee— The  call  Is  for  large  quantities  and  prlc.s 
HtllT.      Yard   prices   In  New  York  are   as   follows: 

2x10-1"   1  .-    .. 

3xt0-ln.  )     12    to   16   ft 

4xl0-ln.  I 
2xl2-ln.  1 

3xl2-ln.        12    to    16    ft 

4xl2-ln.  ) 

For  18  and  20  ft..  $37;  for  all  lengths  over  add  50. 
every   ail.llllonal    foot. 


1 1  en- 
ding 
(Ion 


IS7 


Kloorlng 


The    market    Is    firm    with   a    good    demand. 
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yuaiter-sawcd  oak  flooilnpr.  Al,  la  $SS  i>,i-  M.  Si'loolcd 
whilf-oak  or  red-oak  tlooiliiK  Iw  $So  pir  M..  ami  common 
tloojiii!;.   ii'd   or  white.  |8  $30   per   M. 

Maple  lloorliiK,  )ij  xJ  V4 -in.,  Is  J55  for  eliar;  $r,n  for  No.  1. 
and  $2S  foi-  factory.  LonK-leaf  yellow-pltu'  lloorlnn,  18x2'/;- 
In.  face,  is  $60(f/iG5  for  A  heart  rift;  $50(i(j5ri  for  sap  rift;  $36 
for    No.    1    Hat;    $32    for   No.    2,  and    $30    for   No.    3. 

Ilcmloi-k — The  demand  is  larse  with  prices  ([Uoted  with  u 
hiKher  tendency. 


IMIce   per   M..    f.o.b.    cars,   New   York: 


-Lenprth- 


10  ft.     12  ft.    14  ft.    16  ft. 

2x4-ln $27        $25        $25        $27 

LniiK  Leaf  Yellow  Pine — Heavy  outside  construction  work 
In  all  parts  of  the  country  and  subway  contracts  in  the 
Metropolitan  district,  are  caliinK  for  larRe  quantities  of 
pine,  and  prices  are  now  beinK  quoted  with  a  higher  tendency. 
The   market  has  stiffened  considerably. 

I'rices  per  Thousand  Feet   in   Yard.  Nev/  York. 


2in.    thick    and    under 

by 

8  In.   wide   and    under $3B  $36  $36  $38 

10  in.   wide 

by 

10   In.    thick   and   under 42  43  40  45 

12  In.   wide 

by 

12  in.   thick  and   under 42  43  43  45 

14   in.  wide 

hv 

14   in.   thick  and   under 47.50  48  50  50 

16  in.    wide 

by 
16  in.   thick  and  under 50  52  54  60 

ShlneloM — Unsettled  weather  conditions  during  the  past 
month  have  kept  business  at  a  low  ebb.  Floods  in  all  sec- 
tions of  the  country  are  expected  to  play  havoc  with  the 
demand  and  to  raise  prices  far  above  the  mark  of  previous 
years.  It  is  doubtful  if  even  a  small  part  of  the  spring:  de- 
mand can  be  supplied.  Prices  are  stead.v  as  there  can  be  no 
business  done  and  so  no  reason  for  establishing  high  quo- 
tations. Cypress  shingles.  New  Y'ork:  7x24  -in.,  rived  and 
shaved,  $23.50(&'24  per  M. ;  21-in.,  promiscuous  widths,  rived 
and  shaved,  $8  4-in.  basis;  6x20-in.,  sawed  $12  per  M. ;  6x18- 
in.,  sawed.  $8.50  per  M. ;   5xlS-in.,  sawed,   $7.50   per  M. 

Piling — Conditions  are  unchanged  with  a  firm  market.  In 
New  York,  the  price  of  oak  piling  is  22  @  25c.  per  lin.  ft.  Oak  piles 
14  in.  in  diameter,  2  ft.  from  butt  with  a  6-in.  top,  and  40  to 
45  ft.  long,  are  held  at  $10.50(5)11.50;  50  ft.  long,  25c.  per  lin. ft. 
Pine  piles,  25  ft.  long.  12  In.  in  diameter.  2  ft.  from  butt, 
with  a  7-in.  top,  held  at  17c.  per  lin. ft.,  while  those  25  ft.  long- 
are  16c.  In  general,  pine  piles  can  be  had  at  16@17c.;  oak 
piles,  55  to  60  ft.,  are  quoted  at  23c.  per  lin.ft. 

CrnHx  Tien — Heavy  bu.ving  continues  to  be  the  order  of  the 
day  and  prices  have  stiffened.  Prices  are  quoted  by  G.  S. 
Baxter  &  Co..  15  William  St.,  New  York,  as  follows: 

Cents  each 

7x9   In.  by  8  ft.  6  in 88 

6x8    In.    bv    8    ft 78 

6x9   in.  by  8  ft.  nominal 83 

OILS    AND    PAINTS 

LIUHeed  OH — Consumers  are  not  anticipatrng  their  needs  to 
any  extent,  and  stocks  are  latge.  At  the  same  time,  it  must 
be  recognized  that  consumption  this  year  will  be  larger  than 
for  several  years  past,  and,  in  all  probability,  the  supplies 
now  accumulated  will  be  heavily  drawn  upon  before  summer 
is  over.  In  New  York,  city  raw  is  held  at  48  to  49c.  per  gal., 
and  out-of-town  raw  is  slightly  less.  In  Chicago,  raw  oils 
in  lots  of  5  bbl.  and  over,  is  held  at  45c.  per  gal.;  boiled  oil 
Is  held   at  the   usual  advance  of  Ic.   per  gal.   over  raw. 

PalntM — The  season  promises  to  be  one  of  large  business. 
Prices  are  steady,  and  in  New  York,  are  as  follows;  White 
lead  in  oil  in  100-,  250-  and  500-lb.  kegs  is  7H@7V4c.  per  lb.; 
in  25-  and  50-lb.  kegs,  7%c.  per  lb.  Red  lead  and  litharge  in 
100-Ib.   kegs   is    7@7%c.   per   lb. 

Hyrex  preservative  paint  is  75c.  per  gal.  in  bbl.  lots,  New 
York    City. 

Colors  in  oil  are  quoted  at  the  following  prices  per  lb.: 
Lamp  black,  12®14c.;  Chinese  blue,  36@46c.;  Prussian  blue, 
32iffi36c.:  Van  Dyke  brown.  ll@14c.;  Chrome  green.  12@16c.; 
raw  or  burnt  Sienna,    12@15c.;   raw  or  burnt  Umber.   ll@14c. 

■'ipirits  Turpentine — The  market  has  been  very  much  dis- 
turbed, due  to  the  failure  of  the  American  Naval  Stores  Co. 
It  is  not  felt  at  this  time  that  anv  large  quantity  of  turpen- 
tine will  be  forced  out  of  the  market,  at  least  not  a  quanity 
large  enough  to  seriously  affect  prices.  Turpentine  is  quoted 
at  41c.  per  gal.,  New  York. 

MISCELLANEOrS 

Heatlne  Supplies — Makers  of  boilers  of  small  sizes,  such 
are  used  in  suburban  residences,  have  for  many  years  been 
in  the  habit  of  slightlv  lowering  their  quotations  around 
■fan.  1.  This  has  also  been  the  case  with  the  leading  manu- 
facturers of  radiators.  This  vear,  no  such  decline  took  place, 
and  while  there  is  a  great  deal  of  outside  cutting  in  the  price 
of  boilers  and  radiators,  this  by  no  means  establishes  a 
market.  The  slackening  of  quotations  is  more  noticeable  in 
the  boiler  trade  than  in  the  radiator  line.  Business  in  these 
es   is   not    especially   active. 

ANbestos — Asbestos    building    felt  and     sheathing    in     less 

than    ton   lots   is   3i4c.    per   lb.    for  the  light,    weighing    from    6 

to  30   lb.   per   100   sq.ft.;   4c.   per  lb.   is  charged  for   the   heavy, 
weighing  from   45   to  56   lb.   per  sq.ft. 


Millboard  Is  made  In  standard  sheetH,  40x40  In.,  and  41x40 
In.  It  varies  In  thickness  from  J,  to  Vj  In.,  and  In  wclKht  from 
2  to  27  lb.  per  sheet.  The  net  price  In  100-lb.  lots  Is  6c 
per  lb. 

Translte.  asbestos  wood,  used  for  llreprooflnK.  ventllatorB 
and  smoke  Jacks,  comes  In  standard  sheets,  36x48  In.,  42x48 
In.  and  42x96  In.  The  prices,  f.o.b.  factory.  Nashua,  N.  H..  are 
as    folljws: 

WelKht, 

Thickness                                                                               pouncls  Price 

%-in 1  $0.08 

ft-ln H4  0.12 

y-ln 2  0.16 

ft-  n 2'/4  0.20 

%  -  n 3  0.28 

fr  " 3%  0.28 

%-\" 4  0.32 

A-  n 4i4  0.38 

%-  " 5  0.40 

^*-  " «  o.u 

%,-ln 7  0.48 

}■'"•,    «  0.62 

}  4"  n 10  0.56 

JVa-jn 12  0.64 

l-+-'n 16  0.72 

2-'h 16  0.80 

WoterproulinK — Thi-  prices  for  carload  lots,  f.o.b.  cars  New 
lork.  are  as  follows:  Hydrex  waterproolng  felt,  $1.25  per 
100  sq.ft.;  Hydrex  compound  "A,"  26c.  per  gal.;  Hydrex  com- 
pound   "B,"    18c.    per   gallon. 

Texaco  waterproofing  cement  is  $30  per  ton  In  car  lots, 
f.o.b.    cars  New    York   or    Philadelphia. 

Asphaltum  for  waterproofing  is  sold  at  $26fi)27  per  net  ton. 

Glidden  graphic  acid  proof  coating  is  sold  at  $1.25  per  gal. 
In  bbl.  and  %  bbl..  and  $1.40  per  gal.  in  5-gal.  cans  These 
prices  are  To.b.  Cleveland  or  for  deliverv  from  warehouse. 
New  York.  Chicago,   St.  Louis,   Boston  or  Atlanta. 

Slate — Quotations   are    as   follows,    f.o.lj.    quarry. 

Prices  per 
100  sq.ft. 

Vermont,  sea  green $3.00(&.    4.00 

I'ennsylvania.    Bangor  Ribbon 3  socu.    4  00 

Maine,    Brownsville   No.    1 s'oO'ij    775 

Maine,    Brownsville    No.    2 4,50  :rv    K.OO 

irSv.^i"''    7.50'5.10.00 

Unfading  green    4.0015    5.50 

Genuine    Bangor    4  25^,    6.50 

Pen  Argyle    4  oo|,    6.00 

^Vood    Preservative — See    Oils    and    Paints. 

Ruoflne  Paper — There  is  a  larger  demand  but  it  is  not 
as  insistent  as  early  in  the  vear. 

Quotations   in   New   York   are  as  follows: 

Per  roll 
of  500 
^  sq.ft. 

Rosin    sided   sheathing,    20    lb..  VRp 

Rosin    sided   sheathing,    30    lb i?~' 

Rosin  sized  sheathing.  401b '.'■'.'.'.'.'.W'.'.W..'.      Itc. 

ROOFING,    RUBBER 

Per  roll 
of  108 
sq.ft. 

1  ply,    3a   lb SI  oil 

2  pl.v,    45   lb ^]-^l 

3  ply,    55    lb Ill 

fents"lVill  ^oli"''   ""   ""   '"■    '"   '■   '   and  "3 'ply;  Slaters 

Rubber — The    large    consumers    of    rubber    in    all    parts    of 

I'l^rrJf.,"^^.^";  '°  ^f.""ll'-Ahe  .impression   tha"t  lupp^lils  can 


Para,  coarse,  65c.;  Caucho  Banr67c."' "Mexic'an''"strrDs'"and 
scrap,   63 @ 65c.;   Massal.    red,    85c.;    black    Congo     82c     ^ 

INDi:STRI.\L    NOTE 

1  ^v''-  ■^xJ^-  White,  of  the  Jeffrey  Manufacturing  Co.  Co- 
lumbus. Ohio,  with  the  title  of  engineering  salesman,  and  lo- 
cated until  recently  at  Athens,  Ohio,  will  hereafter  iViake  his 
headquarters  at  Duluth,  Minn.  Mr.  White  will  look  after  the 
^*  I®  ^\P  '"''  eastern  part  of  Minnesota.  Northern  Wisconsin 
and  the  entire  upper  peninsula  of  Michigan.  His  head- 
Jlinn  are   now  located   at   1905    East   Superior   St.,   Duluth, 

CONTR.4,CT    PRICES 
+Pavlns — Washington.    Iowa — Bids    for    paving    accordine- 
to     plans     prepared     by     Charles     P.     Chase,     ConlultBngr 
Clinton,  Iowa,   were  received   by   the   city.   Mar.   19,  as  follows: 
(A)    J.    J.    Ryan.    Muscatine.    (B)    McCarthv    Improvement    Co 
Davenport.    (C)   D.  E.  Keeler  Construction  Co..   Daven^o?t,    (D) 
Kaw   Paving   Co      Topeka,    Kan..    (E)    J.    J.    McKEONE.    Wash- 
ington    (awarded  contract).      The   item   bids   were   as   follows: 
PAVIXG.      WASHINGTON,      IOWA 


B 


D 


7?m  r"  V."^-  ^'■''^■"^j- •  ■ -i.    ■    J  ^°"  *'''5  *°  «  »0.50        $0.40 

7500  iin.ft.  combined  curb  and 

12,000  sq.yd.  bituminous 
coated  cement  concrete 
pavement 1.40  1 ,  3S  1.42  l   36         1.35 

Totals $23,237      $24,040      $24,585      $23,720    $22,915 
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•Denotes   an   item   resardingr  work  advertised   in  Engineering  Xows. 
essful  contractors  are  set  in  CAPITALS. 


+  Denotes  contract  awarded. 


i(ivl:k  floods 

Ohio  Rlrer  Floods — .\dvices  from  Cincinnati  state  that  the 
bridges  of  the  Pennsylvania  Lines  in  the  Ohio  Valley  are  dam- 
aged to  the  extent  of  $3,000,000.  other  railroads  in  proportion. 
Terminal  svstems  are  destroyed.  The  damage  to  telegraph 
and  telepho"ne  is  estimated  at  $3,000,000.  The  loss  of  Hamil- 
ton and  Butler  County  bridges  will  reach  $2,250,000.  Water- 
works, gas  and  electric-light  plants  are  out  of  commission. 
The  Lorimer  Reservoir  burst,  and  Miami  River  levees  broke. 
At  Lawrenceburg,  Ind..  twenty  miles  below  Cincinnati,  the 
Ohio  River  levee  broke,  submerging  the  town. 
R.VI1.\VAYS 

MassachuRetts — Boston  &  Maine  R.R. — This  company,  A. 
B  Corthell  Boston.  Mass.,  Ch.  Engr.,  it  is  reported,  has 
announced  that  it  will  immediately  curtail  all  construction 
work  not  absolutely  necessary  for  safety.  This  decision 
means  that  the  proposed  scenic  railway  to  the  summit  of  Jit. 
Washington,  which  included  a  large  hotel  at  the  top.  which 
was  to  cost  S3. 000.000.  will  be  given  up;  also  the  proposed 
hotel  at  Bar  Harbor  will  not  be  erected.  ,   „   ,, 

New  York.  New  Haven  &  Hartford  R.R.— The  city  of  Fall 
River  Mass..  and  this  company.  Mar.  22.  agreed  on  plans 
for  the  construction  of  the  proposed  $2,000,000  tunnel  under 
the  citv,  and  for  the  erection  of  a  station  on  Pleasant  St. 
Work  'it  is  expected,  will  begin  soon.  The  plan  to  construct 
a  bridge  across  the  Taunton  River  will  be  dropped  on  account 
of  the  cost,  which  was  estimated  at  $2,400,000.  Edward  Gagel, 
New  Haven,  Conn.,  is  Ch.  Engr. 

PenniiylTania — Cornwall  &  Lebanon  R.R. — This  compariy 
has  been  purchased  by  the  Pennsylvania  R.R.  The  line  is  22 
miles  long,  extending  from  Conewago.  on  the  Pennsylvania 
R  R  to  Lebanon,  at  which  point  it  connects  with  the  Phila- 
delphia &  Reading  Ry.  It  is  reported  that  the  Pennsylvania 
RR  will  extend  the  line  to  Pottsville.  Penn..  or  Reading, 
Penn.,  to  connect  with  the  Schuylkill  Division.  Alex.  C. 
Shand.  Philadelphia,  is  Ch.  Engr. 

New  York  Central  Lines — The  New  York  Central  Lines,  it 
is  reported,  plans  to  double-track  its  Pennsylvania  Division 
from  Holland  to  Lawrenceville.  Penn.  Estimated  cost,  about 
$200,000     li.   W.   Kittredge.  New  Y'ork.  N.   Y.,  Is  Ch.  Engr. 

Went  VIrKinIa — Charleston.  Parkersburg  &  Northern  R.R. 
A  charter  was  issued.  Mar.  21.  to  this  company  for  the 
construction  of  a  railway  from  Charleston.  W.  Va..  to  Parkers- 
burg \V  Va  The  main  offices  of  the  company  will  be  located 
at  217  Fourth  St..  Parkersburg.  The  capital  is  $100,000.  The 
incorporators  are  K.  B.  Stephenson.  Parkersburg.  «  .  Va.:  H. 
M.  Fowler.  E.  R.  Riedl,  .1.  R.  Fowler  and  A.  H.  Gelger,  \\  ash- 
Ington,    I>.    C. 

+\°arth  Carolina — Atlantic  Coast  Line  R.R. — This  company 
has  awarded  the  contract  to  W.  Z.  WILLIAMS  &  CO..  Macon. 
Ga.  for  the  concrete  masonry  necessary  In  the  construction 
of   the  second-track   work   from   Parkton   to  Selma,  N.   C. 

Florida — It  is  reported  that  work  will  soon  start  on  the 
construction  of  the  proposed  railroad  to  connect  Tampa.  Fla.. 
and  St.  Petersburg.  Fla.  Bonds  to  cover  the  cost  of  construc- 
tion have  been  sold.  Charles  H.  Lutz.  Tampa,  is  Interested. 
Noted   Mar.    27. 

+.MUiilfialnpi — The  contract  has  been  awarded  to  the 
FERGUSON  &  PALMER  CO..  Paducah,  Ky..  for  the  construc- 
tion  of  a    railroad   from    Houlka.   Miss.,    to   timber   lands. 

+Kriituck}' — Louisville  &  Nashville  R.R. — A  subcontract 
has  been  awarded  to  CARR  &  GIBSON,  Winchester  Ky..  on 
the  double-tracking  of  this  company's  line  from  Winchester 
to  Renlck.  Ky.  The  general  contractors  are  Mason.  Hanger 
&  Carmlchael. 

Ohio — Lake  Sh.>re  &  Michigan  Southern  Ry.  (New  York 
Central  Lines)  —  Plans  for  the  elevation  of  the  tracks  of  the 
New  York  Central  Lines  In  the  city  of  Cleveland.  (Jhio,  to 
meet  the  grade  necessary  to  run  Into  the  proposed  new  union 
station  will  be  submitted  to  the  city  at  once.  L  Rust,  Cleve- 
land, Is  Resident   Engr. 

Indiana — Baltimore  &  Ohio — This  company.  It  Is  reported, 
iH  planning  to  spend  $800,000  for  the  construction  of  new 
yards  at  Miller,  Ind.     F.  L.  Stuart,  Baltimore.  Md.,  Is  Ch.  Engr. 

Illlnola — Peoria  &  Galesburg  R.R. — This  company  Is  hav- 
Ing  the  final  surveys  made  for  the  construction  of  Its  pro- 
posed line.  The  contract  for  construction  has  been  awarded 
to  the  Peoria  Engineering  &  Construction  Co..  Peoria.  HI. 
Horace  Clark  Is  Pres,,  Peoria.  The  necessary  capital  has  been 
secured.  L.  L.  Summers  &  Co..  Peoria  and  Chicago,  111.,  are 
Consult.   Engrs. 

+Mlnnriiota — The  contract  has  been  awarded  to  Ol,SON  * 
TULLY.  Aitkin.  Minn.,  for  grading  17  miles  of  railway  from 
Deer  River  to  Little  Fork.  Minn.  The  road  Is  owned  by  the 
Backus  Lumber  (Ui. 

Kannan — Newton.  Kansas  &  Nebraska  R.R. — This  eomnany 
has  made  arrungi'men's  to  construct  Its  line  from  Milton. 
Kan.,  north  via  Newton,  Knn..  and  from  Abilene,  Kan.,  lo  Fair- 
field.  Nell.      T.    H.    .McManuH.    Newton.   Is    Pres. 

+  ;«ortli  llakota^Mldland  Continental  R.Il. — This  company 
has  awarded  the  contract  to  FRIRDERICK  &  HAK.NAHI). 
Olobe  Bldg..  Minneapolis.  Minn.,  for  grading  work  from 
Jamestown,  N.  D.,  north.     The  work   Includes  about  BO  miles. 

Noutb  Dakota — Hloux  Valley  &  Northern  R.R. — This  I'om- 
compnnv  has  been  In.orpornted  with  n  capita!  of  $1  nno.OflO. 
for  the  construction   of  a   railroad   through   Coddlngton.   Grant 


and  Roberts  Counties,  to  the  north  line  of  the  state,  a  dis- 
tance of  about  100  miles.  The  incorporators  are  F.  T.  Heath- 
cote,  T.  C.  T.  Jones,  T.  N.  Bergam.  J.  E.  Mitchell  and  Jlark 
Johnson.     The  offices  of  the  company  will  be  located  at  Water- 


.n,   S.    D. 


Montana — Big  Black  Foot  R.R. — This  company  has  filed 
with  the  Secretary  of  State  of  Montana  an  amendment  to  its 
articles  of  incorporation,  certifying  that  it  will  extend  its 
line  from  its  present  terminus  in  the  Big  Blackfoot  across  the 
range  to  Great  Falls,  Mont.  The  extended  line  will  pass  in  an 
easterly  direction  through  Powell,  Lewis  and  Clark  and  Cas- 
cade Counties. 

+  Montana — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
— This  company  has  awarded  the  contract  to  FOLEY  BROS. 
&  STEWART  &  WELSH.  St.  Paul.  Minn.,  for  the  grading  of 
its  line  from  Ambrose,  N.  D.,  to  Metropolis,  Mont.,  about  80 
miles. 

Texas — The  construction  of  a  railroad  is  under  consider- 
ation from  Teague.  Tex.,  via  Bristol,  Alsdorf  and  Tellico.  to 
Paris,   Te.x..   a  distance   of   about   SO   miles. 

Texas  &  Pacific  Ry. — This  company  is  considering  the 
reballasting  of  its  line  from  Texarkana  to  Fort  Worth,  via 
Dallas,  a  distance  of  about  246  miles.  The  company  has  de- 
cided to  lay  new  rails  over  a  large  part  of  the  distance.  C.  H. 
Chamberlain.    Dallas.    Tex.,    is    Ch.    Engr. 

El  Paso  &  Southwestern  R.R. — This  company  has  made 
application  to  the  State  Legislature  to  purchase  and  operate 
the  El  Paso  &  Northeastern  R.R.  This  line  extends  from  El 
Paso.  Tex.,  to  Tucumcari.  N.  M.  If  the  company's  applica- 
tion is  acted  upon  favorably,  it  is  reported  that  the  road  will 
be  extended  through  the  panhandle  of  Texas  to  some  point 
in  the  State  of  Oklahoma.  G.  F.  Hawkes,  El  Paso,  Tex.,  is  Gen. 
Supt. 

Idaho — Oregon  Short  Line  R.R. — This  company  has  de- 
cided to  double-track  its  line  between  Lava  and  Renfro, 
Idaho.  The  company  plans  ultimately  to  double-track  its 
Idaho  and  Utah  lines.  Carl  Stradley  is  Ch.  Engr.,  Salt  Lake 
City,  Utah. 

California — California,  Shasta  &  Eastern  Ry. — This  com- 
pany will  operate  a  railroad  between  Anderson  and  Ingot, 
Calif.,  a  distance  of  28 V>  miles.  It  will  take  over  the  Ander- 
son &  Bella  Vista  Ry.,  16 ',i  miles  in  length  and  construct  the 
remaining   12    miles   to   Ingot. 

California — Atchison.  Topeka  &  Santa  F6  Ry. — This  com- 
pany is  preparing  to  double-track  its  line  from  Victorville 
to  S"ummit.  Calif.,  about  19  miles.  Estimated  cost.  $1,000,000. 
C.  A.  Morse.  Topeka,  Kan.,   is   Ch.   Engr. 

.Alaska — Railroads  costing  in  the  aggregate  $35,000,000  may 
be  constructed  in  Alaska  if  the  report  of  the  Alaska  Railway 
Commission  receives  the  sanction  of  Congress.  The  roads 
recommended  ai-e:  First,  a  line  from  Chitina  to  Fairbanks, 
313  miles;  second,  a  branch  line  38  miles  long  in  the  Bering 
River  coal  field;  third,  the  construction  of  a  line  Into  the 
lower  Susltna  Valley,  Involving  115  miles  of  new  construction; 
four,  a  Matanuska  branch.  38  miles  long,  and,  fifth,  an  ex- 
tension of  the  Susltna  line  into  the  valley  of  the  Kuskokwim 
and  the  Iditarod  section,  229  miles.  Maj.  J.  J.  Morrow,  Wash- 
ington, D.  C,  is  Chn. 

Ontario — Temlskaming  &  Northern  Ontario  R.R. — This 
company.  S.  B.  Clement,  Ch.  Engr.,  North  Bay.  Ont.,  has 
awarded  the  contract  for  the  construction  of  six  miles  of 
railroad  from  Iroquois  Falls  Junction  tn  Iroquois  Falls  on  the 
Abltlbl  River.  The  work  is  being  done  for  the  purpose  of 
connecting  the  pulp  mills  of  the  Abltlbl  Pulp  &  Paper  Co. 
with   the  main  line   of  the  railway. 

Canadian  Pacific  Ry. — The   contracts  awarded  b>-  this 
pany   for  double-track   work  covering   165 
the  province  of  Ontario  were 
Toronto,  Instead  of  Ontario. 

+BrltlMh  Columbia— Canadian  Pacific  Ry.— This  companv 
has  awarded  the  lontracls  as  follows,  for  double-track  work 
In  British  Columbia:  To  GRANT  SMITH  &  CO..  Seattle  ^  ash., 
for  work  between  Hammond  Creek,  and  Ruby,  B.  C;  to  PAT- 
RICK WELSH.  S.attle  and  Spokane.  Wash.,  for  work  east 
of  Hammond    Cnek. 

♦Canadian     Pacific    Ry.— This    company 


es  of'  Its  line   In 
ineously  noted  Mar.   27.  under 


has    awarded     the 


^V    it  nil  11  lit  II         I    Ittlllt  1^.>. liiir.        ..........  ..^ „  .-   .-  

contract  to  BURNS  &  JORDAN.  Spokane.  W  ash.,  for  construct- 
ing fiO  miles  of  the  final  section  of  Its  Kootenay  l;"'ra} 
Branch    In    British    Columbia.      Thi-    contract    for    20    jnllvs    or 


work    on    the    same    line     has    been     awarded    to    BOOMER    & 
HUGHES,  Spokane. 

KLKCTHIC    KAII.WVYM 

llanicor.  .Malar— The  Hangor  Ry.  &  lOlectilc  Co.  Is  conslder- 
Ing  plans  for  the  construction  of  a  two-mile  extension  to  Iti 
Hampden   line.      C.   H.  Johnson,    Bangor,   Is  Supt.   Ry. 

llorbPHtrr.  Ma«».— The  New  Hampshire  Electric  Ry.  Co. 
Is  considering  plans  for  the  construction  of  an  electric  line 
from  Rochester  to  Farmlngton.  Franklin  Woodman.  Haver- 
hill.   Is    Gen.    Mgr. 

Albanr.  N.  Y.— Plans  have  been  prepared  and  I"'';' '."'' "?,^>[ 
arrangements  are  being  made  for  the  extension  of  'he  Arbor 
Hill  Hne  of  the  United  Traction  Co.  James  F.  Hamilton. 
Albany,  Is  Gen.   Mgr.     Noted  Jan.  30. 

tirnrva.  N.  Y.-R.  R.  gua.v  of  PlltsborKh,  ][■;;""•»'?.".  "^i;- 
chased   the  electric  railway  of  Hie   Geneva   *    Aubuin   K>.  to. 


April   :!.    I!)l;5 
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I'LiMs  -.ii'-  hi-iiiK  pii'pari'd  by  the  m-w  owner  foi-  the  ixtriislnn 
111'   thr    Hill'    1(1    .\iit)iirii. 

liloomNhiirK,  rriiii. — -Surviya  have  been  made  and  work  will 
8(>on  be  started  by  tbe  HloomsbuiK.  MlUvllle  &  Nurtherii  Ry. 
Co.  on  its  jiro|)iised  electric  railway  from  Bloomsbiirir  to 
Jllllvllle.  Walter  A.  Huches,  West  Berwick,  Petiii.,  Is  Prcs. 
and  Treas.     Noted  Mar.   20. 

HnrrlHburK.  IViin. — The  Harrlsburg  Traction  Co.  Is  pre- 
paring plans  for  the  extension  of  its  Market  St.  line  to  21st 
St.,  and  for  tbe  construction  of  new  tracks  on  Race  St.  Prank 
13.  Rlusser.    llarrisburK,    is  Prcs.   and  Gen.    Mpr. 

I.ntrolir.  IVnii — The  HorouKh  ("'ouncil  of  Latrobe  has 
granted  permission  to  the  West  Penn  Traction  Co.  to  Improve 
and  extend  its  s,\'stem  in  Latrobe.  W.  K.  Moore,  Pittsbiii"p:h, 
is  Gen.   Mgr.  • 

WIlminKton,  Del. — The  State  Uesislature  has  Kranted  per- 
mission to  the  WiiminKton  &  Philadelphia  Traction  Co.  to 
construct  and  operate  an  electric  railway  on  Ninth  St.  to  the 
fair  srrounds.      William   A.    Heindle,    Wilminffton,    Is   Gen.   Mgr. 

MartlnitburK,  W.  Va. — The  Shenaniloah  Valley  Ry.  Co., 
which  pi'oposes  to  construct  a  trolley  line  fi"om  Williamsport, 
Md.,  to  Hedgesville,  MartinsburK,  Shepeidstown  and  Charles- 
town,  W.  v.,  and  Winchester,  Va.,  about  fin  miles  In  length, 
has  organized  and  elected  the  following  oflicers:  Gray 
Silver,  of  Martinsburg,  Prea.  and  Gen.  Mgr.:  C.  W.  Watson,  of 
Fairmount,  W.  Va.,  Vice-Pres. ;  Frank  E.  Wilson.  Martinsburg, 
Secy.,  J.  O.  Watson.  Fairmount,  Treas.;  J.  H.  Wheel- 
right  and  Van  Lear  Black,  Baltimore,  Md..  Stuart  W. 
Walker,  J.  William  Stewart,  Dr.  S.  N.  Myers  and  Clarence  E. 
Martin,  all  of  Martinsburg,  W.  Va.,  Dudley  D.  Brltt  Clarkes- 
burg.  W.  Va.,  are  the  Directors.  Dudley  D.  Brltt,  Clarkes- 
burg,    W.  Va.,    is  Ch.   Engr. 

New  MartliiMvllle,  \V.  A'a, — Plans  are  being  prepared  by  the 
■Wheeling  Traction  Co.  for  the  extension  of  its  Moundsvllle 
branch  to  New  Martinsville.  George  O.  Nagle,  Wheeling,  is 
Gen.  Mgr. 

CareenMhoro,  N,  C. — The  County  Commissioners  have  been 
petitioned  to  grant  a  franchise  to  the  Southern  Power  Co. 
for  the  construction  of  an  electric  railway  from  Greens- 
boro  to   High    Point.      C.    I.    Burkholder,    Charlotte,    is    Mgr. 

Hlg:h  Point,  N.  <". — The  North  Carolina  Public  Service  Co. 
is  considering  plans  for  the  extension  of  its  line  out  of 
High  Point.  C.  H.  Andrews,  Greensboro,  is  Gen.  Mgr.  and 
Pur.  Agt. 

Warrenton,  N.  C. — The  Warrenton  &  Norlina  Ry.  Co.  has 
been  incorporated  to  construct  and  operate  an  electric  rail- 
way from  Warrenton  to  Norlina.  The  incorporators  are,  W. 
H.   Burroughs.   J.   P.   Scoggin,    W.    E.    Twitty,   of   Warrenton,   A. 

C.  House,  of  Weldon,  and  J.  E.   Bowers  of  Scotland  Neck. 
Maron.   Ga. — Plans   have    been   prepared    by   the    Macon    Ry. 

&  Light  Co.  for  double-tracking  its  line  on  Monroe  St.  from 
Washington  Ave.  to  Forsyth  St.  L.  S.  Boggs,  Macon,  is  Gen. 
Mgr. 

JaekHonvllle.  Pla. — Preliminary  arrangements  are  being 
made  by  the  Jacksonville  Traction  Co.  for  the  extension  of 
several  of  its  lines  in  Jacksonville.  Hardv  Croom.  Jackson- 
ville, is  Local  Mgr.  and  Pur.  Agt.     Noted  Feb.   6. 

BlrmlnKham,  Ala. — The  Birmingham  Realty  Co.  has  ap- 
plied to  the  City  Council  for  a  franchise  to  construct  and 
operate  an  electric  street-car  line  in  Norwood,  a  suburb  of 
Birmingham.      I.    C.    Beatty,    Birmingham,    is    Gen.    Mgr. 

Clevelaml,  Ohio — The  Cleveland  Interurban  Ry.  Co.  is  con- 
sidering plans  tor  the  construction  of  an  electric  railway  in 
Shaker  Heights,  a  suburb  of  Cleveland.  W.  D.  Turner  and 
L.    M.    Henders    are    interested. 

The  City  Council  has  granted  a  franchise  to  the  Cleve- 
land Ry.  Co.  to  extend  its  line  on  Union  Ave.  to  116th  St. 
Charles   H.    Stanley,    Cleveland,    is    Pur.    Agt. 

CoviiiB'«oii,  Ohio — The  Piqua  &  Bradford  Traction  Co.  has 
been  incorporated  to  construct  and  operate  an  electric  rail- 
way to  connect  Covington  and  Bradford.  The  incorporators 
are  J.  H.  Marlin,   A.    W.    Minton  and  Hugh  C.   Martin. 

Portsmouth,  Ohio — The  Portsmouth  St.  R.R.  &  Light  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  extend  its 
line  from  Portsmouth  to  Jackson.  R.  D.  York,  Portsmouth,  is 
Gen.    Mgr. 

Laporte,  Ind — The  Waterloo,  Cedar  Palls  &  Northern  Rv. 
Co.  is  preparing  plans  for  the  construction  of  an  electric  rail- 
way   from    Laporte,    Ind.,    to    Urbana,    111.,    about    40    miles.      C. 

D.  Cass,   Waterloo,    Iowa,    is   Gen.    Mgr. 

Iron  River,  Mich. — The  construction  of  an  electric  railway 
from  Iron  River  to  Stambaugh  is  contemplated.  M.  M.  Reid, 
of  Ironwood,  Mich.,  is  interested  in  the  project. 

Centralla,  111. — The  East  Side  Electric  Co.  has  been  incor- 
porated to  construct  and  operate  an  electric  railway  from 
Centralla  to  Irvington.  The  incorporators  are  H.  C.  Higgins, 
C.  P.  Lender,  Robert  Rohl,  S.  A.  Frazier,  W.  M.  Grisson  and 
G.  L.  Pittenger. 

Hllisboro.  111. — The  Board  of  County  Supervisors  has 
granted  a  franchise  to  the  Springfield  &  Central  Illinois 
Traction  Co.  to  construct  and  operate  an  electric  railway 
through    Montgomery    County. 

Junction,  III — Preliminary  arrangements  are  being  made 
by  the  Centralla  &  Central  City  Traction  Co.  for  the  con- 
struction of  an  electric  railway  from  Junction  to  Sandoval, 
about  five  miles.  Monroe  McRoy,  Centralla,  is  Supt. 
<i  fPrloKfl^ld,  III. — Plans  are  being  prepared  bv  the  Spring- 
field &  Jackson  Electric  Ry.  Co.  for  the  construction  of  an 
electric  railway  to  connect  Berlin,  Springfield  and  Jackson- 
ville, about  30  miles. 

Cedar  Rapldx,  loiva — The  Iowa  Ry.  &  Light  Co.  has  been 
granted  permission  to  extend  eight  of  Its  lines  in  Cedar 
Engr  Wardle,    Cedar   Rapids,    is    Supt.    Rys.    and   Ch. 

Eureka,  Kan. — The  Manhattan  City  &  Interurban  Rv.  Co. 
proposes  to  construct  an  electric  railway  to  connect  Eureka, 
iV^  1" .'""'  .^°'''  Riley,  about  13  miles.  Joseph  T.  West, 
Manhattan,   is  Gen.   Mgr.   and  Pur.   .\gt. 

Sallna.Kan^— Plans  are  being  prepared  by  the  Sallna  Sf. 
&  Interurban  Ry^  Co..  for  a  number  of  extensions  in  Sallna 
this  spring.     H.  C.  Smlther,   Sallna,   is  Pres 


l>l<'kliixi>ii,  >.  n.— Th.'  Commercial  Club  of  Dickinson  In 
Iritc  1 1  .Ml.il  III  till-  proposition  to  construct  an  electric  railway 
froMi    Dliklri.son   to  Mott. 

ilaiinllial,  .>lo. —  Henry  Punk,  Clarence,  Mo.,  Is  promotlnK 
the  lonatructlon  of  an  Interurban  railway  from  Hannibal  to 
Philadelphia,  Mo. 

KnNtou,  Calif. — Preliminary  arrangements  are  being  made 
by  the  Easton  St.  Ry.  Co.  for  the  .-xtenHlon  of  Its  line  from 
Easton  to  San  Mateo.  P.  J.  Rodgers,  San  Francisco,  Is  Inter- 
ested. 

I. ON  AuKelex,  <'allf. —  I'rellmlnarv  surveys  are  being  made 
by  the  Los  Angeles-Pacldc  Ry.  Co.  for  the  extension  of  Its 
I-'ranklin  Ave.  line  through  Hi-achwood  Park  to  connect  with 
the  Brush  Cafion  line.  J.  McMillan.  Lo8  Angeles,  Is  Gen. 
Mgr. 

The  Los  Angeles  Ry.  Co.  has  applied  to  the  City  Council 
for  a  franchise  to  extend  Its  10th  St.  line  from  Hoover  St. 
to  the  city  limits.  C.  A.  Henderson,  Los  Angeles,  Is  Asst,  Gen. 
Mgr.    and    Pur.    Agt. 

.Sarrnmento.  Cailf, — Plans  are  being  considered  by  the  Pa- 
cific Gas  &  Electric  Co.  for  the  construction  of  an  electric 
railway  on  Third  St.  from  1  to  M  St.  John  A.  Brltton.  San 
Francisco,   is  Vice-Pres.  and  Gen.   Mgr. 

San  FranelMco,  Calif. — The  Board  of  Works  has  approved 
the  plans  and  specifications  for  the  construction  of  the  west- 
ern extension  of  the  Geary  St.  railway  from  33rd.  Ave,  to 
the  ocean  beach  and  has  requested  the  Supervisors  to  ap- 
propriate $57,400    for   the   purpose. 

San  FranrlHro.  Calif. — The  State  Board  of  Harbor  Commis- 
sioners are  considering  plans  for  the  extension  of  the  Belt 
Line  R.R.,  through  Fort  Mason  to  the  Exposition  grounds  and 
Presidio. 

San  JoHe,  Calif. — Preliminary  arrangements  are  being 
made  by  the  Peninsular  Ry.  Co.  for  the  extension  of  Its 
line  to  the  southeastern  section  of  Santa  Clara  Valley.  P. 
E.    Chapin,    San    Jose,    is    Gen.    Mgr.    and    Pur.    Agt. 

Hamilton.  Ont. — The  City  Council  has  granted  a  fran- 
chise to  the  Hamilton  St.  Ry.  Co.  to  extend  its  lines  in  Ham- 
ilton.     George    E.    Waller.    Hamilton,    is   Supt.    Ry.    Dept. 

Ilurnaby,  B,  C- — Plans  are  being  prepared  by  the  British 
Columbia  Electric  Ry.  Co.  for  the  extension  of  its  line 
along  Barnet  Road  in  Burnaby,  for  a  distance  of  three  miles. 
R.    H.    Sperling,    Vancouver,    is    Gen.    Mgr. 

Vancouver.  B.  C. — The  British  Columbia  Electric  Ry.  Co. 
is  planning  to  extend  its  line  into  the  Fernwood  district  to 
connect  with  the  electric  lines  in  Victoria.  A.  T.  Goward  is 
Local  Mgr. 

LIGHT,    HEAT    A>'D    POWER 

Sherborn,  MaHH. — The  Town  Council  has  decided  to  in- 
stall an  ornamental  lighting  system   on  various  streets. 

Westboro,  MaxM. — The  citizens  at  a  recent  election  voted 
to  extend  the  ornamental  street-lighting  svstem  oh  several 
streets. 

Terryville,  Conn. — Plans  are  being  prepared  by  the  An- 
drew Terry  Co.  for  the  construction  of  a  new  power  plant 
in  connection  with  its  establishment. 

+  BufI'aio,  X.  V. — The  Cataract  Power  &  Conduit  Co.,  Elec- 
tric Bldg.,  has  awarded  the  contract  to  WHITNEY  &  DER- 
DENGER,  for  the  erection  of  an  addition  to  its  transformer 
station  at  East  Ferry  and  Kehr  Sts. 

The  International  Brewing  Co.  contemplates  the  construc- 
tion of  a  boiler  house  in  connection  with  its  establishment 
at   Niagara  and  Albany  Sts.,   Buffalo. 

Cohocton,  iV.  V. — The  City  Trustees  have  been  authorized 
to  make  preliminary  arrangements  for  the  installation  of  an 
ornamental   street-lighting  system   in  Cohocton. 

Chatham,    !V.   J. — See    item    under    Water    Supply-Irrigation. 

Hampton,  Va. — Plans  are  being  prepared  bv  the  Newport 
News  &  Old  Point  Ry.  &  Electric  Co.  for  the  reconstruction 
of  the  electric-light  systems  at  Hampton  and  Phoebus.  J.  N. 
Shannahan,  Hampton,  is  Vice-Pres.  and  Gen.  Mgr. 

Roekflsh,  N.  C. — Preliminary  arrangements  are  being 
made  by  the  Raeford  Co.  for  the  installation  of  an  electric- 
light  plant  at  Rockfish. 

Wilmington,  X.  C. — Plans  are  being  considered  by  the 
Tidewater  Power  Co.  for  the  construction  of  a  power  sub- 
station at  Winter  Park.  A.  B.  Skelding,  Wilmington,  is  Gen. 
Mgr. 

Woodland,  N.  C. — The  Woodland  Electric  Light  &  Power  Co. 
Has  been  organized,  and  w'H  immediately  start  to  erect  an 
electrical-power  plant  at  Woodland.  E.  G.  Griffln  and  C.  J. 
Parker    are    directors. 

Guyton,  Ga. — .\t  an  election  to  be  held  Apr.  15  the  propo- 
sition to  issue  $5000  in  bonds  for  the  installation  of  an  elec- 
tric-light system,  will  be  submitted  to  the  voters. 

La  Grange,  Ga. — The  construction  of  a  substation  and 
distributing  system  in  La  Grange  is  contemplated  by  the 
Columbus  Power  Co.  Estimated  cost,  $35,000.  J.  S.  Bleeker, 
Columbus,  is  Mgr. 

^VaycrOds,  Ga. — Plans  are  being  considered  bv  the  W^are 
County  Light  &  Power  Co.  for  an  expenditure  of"  $50,000,  for 
the  installation  of  additional  equipment  in  its  plant.  J. 
Wright  Reeve,   Waycross,  is  Mgr.  and  Supt. 

Girard,  Ala. — See   item  under   Water  Supply-Irrigation. 

Hurtsboro,  Ala. — At  a  recent  election  bonds  for  $14,000  for 
municipal  improvements,  including  the  installation  of  an 
electric-light   plant,   were   voted.      Noted   Mar.    6. 

Henderson,  Tenn. — The  proposition  to  issue  $50,000  of  bonds 
for  the  construction  of  a  municipal  electric-light  plant  and 
water  system  is  under  consideration. 

Ellzabethtown,  Ky. — The  Kentucky  Utilities  Co.,  of  Lex- 
ington, Ky.,  has  applied  to  the  Council  for  a  franchise  for 
the  sale  of  current  for  power,  and  will  enlarge  the  plant 
which   it   recently   bought   here. 

Irvine,  Ky. — Elmer  Northcutt,  of  Chicago,  111.,  has  applied 
for  franchises  for  electric-light  and  water  systems  at  Irvine, 
and  has  arranged  to  build  the  plant  as  soon  as  the  franchises 
are  granted. 
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.Midway.  Ky. — The  Kentucky  Utilities  Co..  of  Lexington, 
Ky..  has  purchased  the  municipal  electric-light  plant  at  Mid- 
way. Extensive  improvements  and  extensions  are  planned  by 
the   new   owners. 

Sebree.  Ky. — The  Sebree  Light  &  Milling  Co.  is  preparing 
plans  for  the  construction  of  an  electric-light  plant  at  Sebree. 
J.  J.  Korb  and  M.   J.  Ramse.v  are   interested. 

AVhltexbnrg.  Ky. — Wesley  Wright,  of  Wright  &  Chase. 
Jenkins.  Ky..  has  announced  plans  for  the  establishment  of 
an  electric-light  plant  at  Whitesburg.  in  the  heart  of  the 
neV  coal  mining  district. 

4■^VlIIlaIIlston-II.   Ky The   Williamstown  Mill    &   Light   Co.. 

which  has  been  incorporated  by  J.  M.  Riley  and  others  has 
awarded  the  contract  for  the  construction  and  equipment  of 
an  electric-light  plant  to  ELLIS  KING,  of  Falmouth.  Ky. 
Noted  Mar.  20. 

Ohio — News  from  this  state  has  been  held  pending  the 
arrival   of  information  since   the   disaster. 

Blkhart,  Ind. — The  Council  is  considering  plans  for  the 
Installation  of  an  ornamental  lighting  system  on  Main 
St.      Estimated    cost,    $6000. 

Loo^ootee,  Ind. — A  franchise  has  been  granted  to  the 
Petersburg  Electric  Light  &  Power  Co.  to  construct  and 
operate  an  electric-light  plant  at  Loogootee.  George  E.  King. 
Petersburg,    is  Mgr. 

Battle  Creek,  Mich. — Preliminary  arrangements  are  being 
made  by  the  Commonwealth  Power  Co.  for  the  extension  of 
the  ornamental  street-lighting  system  in  Battle  Creek.  Esti- 
mated  cost,    $25,000.      Noted   Mar.    20. 

RelleTllle,  MIcb. — Bids  will  soon  be  received  by  Gardner  S. 
Williams.  Consult.  Engr..  Ann  Arbor,  for  the  construction  of 
a  power  plant  and  dam  for  the  Eastern  Michigan  Edison  Co. 
Estimated   cost,   $450,000.      Noted  Jan.    23. 

KeadlDK,  Mich. — We  are  officially  advised  that  plans  are 
being  prepared  b.v  B.  K.  Goodman,  Ch.  Engr..  of  Reading,  for 
the  construction  of  new  power  plant  equipment  including 
boilers,  engines  and  generator  for  the  local  electric-light  and 
water-works   plant. 

.\arora.  III. — Plans  are  being  considered  by  the  Western 
United  Gas  &  Electric  Co.  for  the  installation  of  additional 
equipment   in    its   power   plant  at   Aurora. 

JefferHon,  AVis. — .\  movement  to  add  a  central  heating 
plant  to  the  municipal  electric-llpht  and  water-works  plants 
Is  planned   here.      John   Spangler   is   Mayor. 

Wann'atoMH.  AVIii. — Bids  for  two  steam  boilers  and  two 
steam  electric  units  will  be  received  at  the  office  of  the  Super- 
intendent of  the  Asylum  for  Chronic  Insane  of  Milwaukee 
County,  at  Wauw.itosa  until  Apr.  !i.  This  work  is  in  con- 
nection with  new  buildings,  plans  for  which  have  been  com- 
pleted   by    Allan    D.    Conovcr.    Arch..    Madison,    Wis. 

Belle  Plalne,  lona — Plans  are  being  prepared  bv  the  Belle 
Plaine  Gas  Co.  for  the  installation  of  a  duplicate  set  of 
machinery  and  the  enlargement  of  its  plant.  C.  I.  Tenney  is 
Pres 

Hloomflelfl,  lowa^Plans  have  been  prepared  by  J.  B.  Hill. 
Consult.  Engr.,  Iowa  City,  for  the  construction  of  a  now 
power   plant   for   Bloomfield.      Estimated   cost,    $10,000. 

ninton,  Iowa — The  Civic  Improvement  Committee  is  agi- 
tating the  extension  of  the  ornamental  street-lighting  system 
throughout   the   city. 

Hatvarden,  Iowa — Bids  will  be  received  by  T.  J.  Reeves. 
City  Clk..  until  8  p  m..  Apr.  7,  for  furnishing  two  h.r.t. 
boilers,  two  Corliss  engines,  two  generators  and  switchboard 
equipment.  Plans  are  on  file  at  the  office  of  the  City  Clerk 
and  K.  C.  Gaynor,  Consult,  Engr.,  Unjted  TJank  BIdg., 
Sioux  City,   Iowa. 

Ntanwood,  Iowa — A  committee  has  been  organized  to  In- 
vestigate the  feasibility  of  installing  an  electric-light  plant 
at   Stanwood.      A.   D.   Claney   is   interested. 

\%'artiaw,  Iowa — The  City  Council  has  granted  a  franchise 
to  the  Stone  &  Webster  Engineering  Corporation,  Boston, 
Ma.SH.,  to  rebuild  the  local  power  plant  and  install  a  new 
substation    on    Sixth    St.      Estimated    cost,    $18,000. 

Mlnneapolia,  Minn. — The  citizens  of  Central  Ave.  have 
petitioned  the  City  Council  for  the  extension  of  the  orna- 
mental   lighting    system    through    that   section    of    the    city. 

Bearer  City,  Sieb. — Bids  will  be  received  by  the  Mayor 
until  Apr.  4  for  the  construction  of  an  electrU-llght  plant. 
Bonds   were   recently   voted   for   the    purpose.      Noted    Feb.    27. 

L.a  Moure.  X.  D. — A  franchise  has  been  granted  to  I.  I. 
Bennett,  of  .Sioux  Falls.  S.  D..  to  construct  and  operate  an 
electrlc-llght   plant  at   La   Moure. 

Helena,  Mont. — Bids  will  be  received  by  the  City  Clerk 
until  .Apr.  7,  for  thi-  Installation  of  an  ornamental  street- 
lighting  sy.stem  in   the   busineHS  district. 

+!<ulphur  SprtnKM,  Ark. — The  contract  for  the  construction 
of  a  new  municipal  electrlc-llght  and  water  plant  has  been 
awarded  to  H.  .M.  GALBRAITH.  Pine  Bluff,  at  $19,161.  Bids 
were  received  by  the  city  Mar.  20.      Noted  Mar.  6. 

Dalian,  Tex. — The  Itallas  Chamber  of  Commerce  Is  agitating 
the  construction  here  of  amunlclpal  ele<trl<-llght  plant,  to 
cost  about  $375,000.  At  a  recent  meeting  of  the  organization 
the  subject  was  dlHcuKsed  but  no  dellnite  .tctlon  has  yet  been 
taken.     J.  M,  I'reston   Is  City    HIngr.     Noted  Jan.   30. 

+C;alve«tan,  Te« The   City   Council   haH  awarded    the   i^on- 

tr.'ici  for  the  Installation  of  an  orniim<*nlal  lighting  system 
on   the   boulevard   to  .MA.X   LEW,  at   $14,000. 

Kyle,  Te» A    franchise   has  been   granted   to  J.    W.   Tomp- 

kliiK  and  aHMoilates  to  construct  and  operate  an  electrlc-llgnt 
plant   at    Kyle. 

KnroKdorbea,  Ten. — The  City  Council  has  purchasi-d  thfl 
electrlc-llght  and  power  plant  of  the  NaciiKdocheH  Light  & 
I'ower  Co.     The  property  will   lii-  Improvi'd  and  enlarged. 

Port  \rthnr,  Te». — Thi'  T'orl  Arthur  Gns  Co.  has  been 
organized  for  the  purpose  of  conNtru<-tlng  a  iraH-manufactur- 
Ing  plant  and  laying  a  diBlrlbutIng  Hviitem.  The  Incorporators 
are  .1    H.  Conmlly.  .1.   II     Unrbnnk  and  Oi-orge  MeCralg. 

Cnlnradn  Nprlnvn,  Colo. — The  County  Commlmilonerii  are 
ronxlderlng  the  propoHltlon  to  construct  an  electrlc-llght  and 
power  plant  in  rurnlHh  light  and  power  for  the  court  houHe, 
county  Jail  and  detention  houne. 


Olympia,  "Wash. — Wilbur  Fo-rshay,  of  Po-rtland,  Ore.,  and 
associates,  have  applied  to  the  City  Council  for  a  franchise  to 
construct    and    operate    an    electric-light    plant    at    Olympia. 

Wenatchee,  Wash. — The  Wenatchee  Valley  Gas  &  Electric 
Co.  contemplates  an  expenditure  of  $100,000  for  the  installa- 
tion of  a  gas-manufacturing  plant  at  Wenatchee.  Arthur 
Gunn   is   Pres. 

Newport,  Ore. — The  Yaquina  Electric  Co.  is  planning  to 
install  new  equipment  and  enlarge  its  power  plant  at  New- 
port. 

Beanmont,  Calif. — The  Council  has  granted  a  franchise  to 
the  Southern  California  Edison  Co.  to  construct  and  operate 
an  elertric-light  and  power  system  at  Beaumont.  E.  H.  Bal- 
lard.   Los   .\ngeles.    is   Mgr. 

3Iaryavllle,  Calif — The  Pacific  Gas  &  Electric  Co.  is  plan- 
ning the  reconstruction  of  its  gas  plant  at  Marysville.  It  is 
the  intention  of  the  company  to  start  work  immediatelv  on 
the  erection  of  a  gas  holder  to  have  a  capacity  of  Isii.OOO 
cu.ft.  The  cost  of  the  new  improvements  will  be  approxi- 
mately  $30,000.      J.    H.   Hunt.    San    Francisco,    is   Pur.   Agt. 

Oakland,  Calif. — The  City  Council  has  been  petitioned  to 
consider  plans  for  the  installation  of  an  ornamental  lighting 
system  on  various  streets. 

Pasadena,  Calif. — The  City  Council  has  adopted  a  resolu- 
tion ordering  the  construction  of  ornamental  light  posts  on 
Los  Robles  Ave.,  from  the  north  to  the  south  cit.v  boundaries, 
a   distance   of   four   miles. 

Pasadena,  Calif. — The  Home  Telephone  Co.  will  install  a 
new  power  plant  and  three  new  sections  to  the  main  switch- 
boards  at   an    estimated   cost    of    $50,000. 

Sacramento,  Calif. — The  Sacramento  Natural  Gas  Co.  Is 
considering  plans  for  the  construction  of  a  new  gas  holder 
and   the    extension   of    its   gas   mains. 

Sulsun,  Calif. — The  Pacific  Gas  &  Electric  Co.  is  preparing 
plans  for  the  construction  of  a  substation  at  Suisun.  John 
A.  Britton,  San  Francisco,  is  Vice-Pres.  and  Gen.  Mgr. 

Berlin,  Ont. — Plans  are  being  considered  by  the  Electrlo 
Commission  for  the  installation  of  additional  equipment  in  the 
hydro-electric  plant. 

KIneston,  Ont. — Plans  are  being  prepared  for  the  construc- 
tion of  a  new  gas-producer  plant.  Estimated  cost.  $60,000. 
T.  J.   Rigney   is  Mayor. 

liondon,  Ont. — The  London  Electric  Co.  contemplates  the 
installation  of  two  500-hp.  steam  turbine  engines  and  addi- 
tional electrical  equipment  in  its  plant.     W.  T.  Jenkyn  is  Mgr. 

Strathmore,  .\lta. — Plans  are  being  prepared  by  the 
Strathmure  Light  &  Power  Co.  for  the  construction  of  an  elec- 
tric-light  and   heating  plant   at   Strathmore. 

HaHtlneM,  B.  C. — Plans  are  being  considered  by  the  British 
Columbia  Electric  Ry.  Co..  Ltd..  for  the  construction  of  two 
new  substations  at  Hastings.  R.  H.  Sperling,  Vancouver, 
is  Gen.    Mgr. 

BRIDGE'S 

Lawrence,  MasH. — Press  reports  state  that  George  Thomp- 
eon,  Wakefield,  Mass.,  has  been  retained  to  prepare  plans  tor 
the   construction  of  a   new   central    bridge   at    Lawrence. 

+Flemlni;ton,  N.  J. — The  Board  of  Freeholders  has  awarded 
the  contracts  for  the  construction  of  two  concrete  bridges, 
one  over  the  South  Branch  of  the  Raritan  River,  near  Packers 
Island,  and  the  other  crossing  Wickcheoche  Creek,  near 
Prallsville,  to  WILLIAM  Y.  HOLT,  Flemington. 

AVaMhIngton,  I'enn. — Bids  will  be  received  by  John  H.  Jlof- 
fitt.  Coiinty  Controller,  until  1  p.m..  Apr.  10,  for  bridge  work 
in  Washington  County.  Plans  and  specifications  are  on  file  at 
the  office  of  ,\rmstrong  &  Chaney.  County  Engrs.,  at  the 
Court   House. 

VIckNbure,  MISK. — Bids  will  be  received  at  the  office  of  the 
Chancery  Clerk  of  Warren  County  until  noon,  .\pr.  7,  for  the 
construction  of  a  steel  bridge  over  Clear  Creek  on  Link  No.  2. 
about    II    miles  from  Vieksburg.     J.  D.  Laughlln  Is  the  Clk. 

+OwenNhoro,  Ky. — The  contract  for  the  construction  of  th 
new  bridge  across  the  Blackford  River,  on  the  Lewisport  ani 
Maceo  Road,  has  been  awarded  to  the  VINCENNES  BRII)(5K 
CO.,  Vlncennes.  Ind..  at  $3945.  This  does  not  includi-  the 
concrete  work,  for  which  all  bids  were  rejected.  Noted 
Mar.    13. 

.'\kron,  Ohio — Information  received  previous  to  the  floods 
Is  as  follows:  Bids  will  be  received  by  the  Commissioners  "f 
Summit  Countv,  until  noon,  Apr.  24.  for  the  conslructlon  of 
the  reinforced-conciete  bridge  at  North  Howard  St.  The 
estimated  cost  Is  $78,000.  The  Wilbur  J.  Watson  Co.,  Cleve- 
land, Ohio,  Is  Consult.  Engr.  C.  B.  Brower  Is  Clk.  .Nol-d 
Feb.   6, 

Cincinnati,  Ohio— Bids  will  he  received  by  the  Board  of 
Countv  Commlsslonirs  of  Hanillton  Cinuity.  until  noon,  Apr. 
18,  for  the  construction  of  a  concrete  hi  iilgi-  over  Muildy  Creek 
on  Lower  River  Hoad,  near  Addy.stMM,  In  Miami  T<iwn»hln, 
under  specification  No.  441.  Albert  Helnhardt  is  the  County 
Clk. 

Bids  will  be  received  by  the  Board  of  County  Commission 
ers  of  Hamilton  County,  until  noon,  Apr.  is,  for  the  construe 
tlon  of  a  concrete  culvert  on  Shawnee  Run,  near  Wooster  Pike 
In  Columbia  Township.  Albert  Relnhardt  Is  the  Clk.  Noted 
Jan.    16. 

+  Kdwardi>ville,  III. — We  are  officlnllv  advised  that  the  con- 
tract for  the  construction  of  the  Silver  Creek  Bridge,  between 
the  towns  of  llamel  and  Pin  Oak.  Madlstni  Ccnintv.  has  been 
awarded  to  JOSKPII  STIOIN.  L.  P.  Stelnmann,  Alhambra,  Ib 
the  Town  Clk.      Noted   Mar.   13. 

Ottawa,    III. —  UldH    will    be     received    at     the    olllre    of    th. 
County   Clerk,  Ottawa,   until   1    p.m.,   Apr.   22.   for   the   eonstruc 
tlon    of    a    relnforced-concrete    bridge    In    Freedom    Towtishli'. 
LaSalli'  Countv.     The  estimated  cost   Is  $5000,      Leslie  MiClui'. 
Earlvllle,    111.    Is   the   Town   Clk. 

+NprlnKnrld,  III.— The  contract  for  the  construction  of  12 
bridges      In      the     North     Fork     Drainage     Dlstrlrt.     Hamilton 

County,    has   I n    awarded    to   th<.   VINCENNES    BRTPriK   CO. 

Vlncenni'8,    Ind.,   at   $6374.      The    other    bidders    were:    Miller   * 
Borcherdlng,  St.  Louis,  Mo.,   $6770;   East  Ht.   I,ouls    lirldge  Co. 
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East  St.  Uouls.  111..  $6650;  Rock  River  nridpre  Co.,  OroKoii.  111.. 
f;o4S;  HlodBftt  Constiui'tkiii  Co..  Kansas  City.  Mo..  »"200; 
Smpp  Mios..  St.  I.ouls.  Mo..  $6525:  Koik  Island  Uridgf  &  Iron 
Co..  Hock  Island,  »7S00;  J.  C.  Berber.  Fort  Branch,  Ind..  $664S; 
O.  11.  Hyatt.  BrouRhton,  111.,  $7250;  Baker  Mfg.  Co.,  Chlcaeo, 
111.,  $7720. 

I  ritnnn.  III. — Bids  will  be  received  by  the  County  Clerk  at 
the  Court  House  in  Urbana,  until  11  a.m.,  Apr.  6,  for  the  con- 
struction of  a  hifxhway  bridge  across  the  Saniramon  River, 
about  1';  miles  south  of  Fisher,  111.  J.  D.  Holtermann  Is  Chn. 
of   the    Bridse   Committee.      F.    O.   Dufour   Is   the    Engr. 

Council  BluflTM.  lona — The  Union  Paciflc  R.R.  is  considering 
plans  for  the  erection  of  a  new  bridge  across  the  Missouri 
River,    at    Council   Bluffs. 

Kldorn.  It>^vn — The  erection  of  a  new  bridge  across  the 
Iowa  Hiver  at  Kldora  is  being  considered.  The  estimated  cost 
is  $3.'), 000. 

Forent  City,  Io«n — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Winnebago  County  at  the  office  of  the  County 
.\uditor,  until  11  a.m.,  Apr.  10.  for  the  construction  of  a  steel 
and  concrete  bridge  across  Lime  Creek,  where  the  present 
highway  crosses  the  stream  between  Section  32,  Norway 
Township,  and  Section  5,  Center  Township,  A\'inncbago  County. 
C.  K.  Nelson  is  the  County  Audr. 

errand  iMland,  Neb, — Press  reports  state  that  bids  will  be 
received  by  G.  E.  Neuman,  County  Clk.,  until  Apr.  8,  for  the 
construction  of  11   steel  bridges. 

Kanxas  City,  Mo. — The  War  Department  has  notified  the 
Commissioners  of  Wyandotte  County  that  plans  have  been 
approved  tor  the  rebuilding  of  four  county  bridges  that  span 
the  Kaw  River. 

+Galve8ton.  Tex. — The  contract  for  the  construction  of 
tour  highway  bridges  across  the  inland  waterway  between 
the  Brazos  River  and  the  Matagorda  Bav,  has  been  awarded 
to  the  BLODOETT  CONSTRUCTION  CO.,  Kansas  City,  Mo.. 
at  $10,400.     Noted  Mar.   13. 

HouMton,  Tex. — Bids  will  be  received  at  the  office  of  Dan 
C.  Smith.  Jr..  City  Secy..  City  Hall.  Houston,  until  noon,  Apr. 
7,  for  the  construction  of  a  reinforced-concrete  viaduct,  con- 
necting Capital  Ave.  and  Rusk  with  Moore  and  Young  Sts.,  in 
the  Sixth  Wai-d.  Houston.  Plans  and  specifications  are  on  file 
at  the  office  of  F.  L.  Dormant.  City  Hall.  Houston. 

Bids  will  be  received  bv  Dan  C.  Smith.  Jr.,  Controller  and 
City  Secy.,  City  Hall.  Houston,  until  noon.  Apr.  7.  for  the 
construction  of  a  reinforced-concrete  bridge  on  San  Jacinto 
St.,  across  the  Ship  Canal.  Two  kinds  of  bayou  spans  will  be 
considered,  one  a  concrete  arch  and  the  other  a  rolling  lift 
bridge.  Plans  and  specifications  are  on  file  at  the  office  of  F. 
L.   Dormant.    City    Engr.      Noted    Dec.    19,    1912. 

liubboek,  Tex. — Bids  will  be  received  by  Edward  R.  Haynes. 
County  Judge,  until  Apr.  14.  for  the  construction  of  a  steel 
bridge  with  concrete  abutments,  over  the  Yellow  House 
Creek.  The  proposed  bridge  will  be  60  ft.  long  and  12  ft. 
wide. 

San    .VuKelo,    Tex Bids    will    be    received    by    the    County 

Commissioners  until  Apr.  15.  for  the  construction  of  a  new 
viaduct  over  the  North  Concho  River  at  South  Chadbourne  St. 
A.  M.  Davis,    Fort    Worth,   is   the   Engr.      Noted  Jan.    30. 

AVIckenbnrc  Ariz. — Estimates  of  the  cost  of  a  concrete 
bridge  over  the  Hassayampa  River  at  Wickenburg  are  being 
prepared  by  Labar  Cobb.  State  Engr..  Phoenix.  Ariz.  The 
proposed  bridge  will  be  about  300  ft.  long. 

Aberdeen,  W'a.sh. — .\ccording  to  press  reports,  the  con- 
struction of  a  steel  bridge  over  the  'Washkah  River  is  under 
consideration.      The   estimated   cost   is   $90,000. 

Bedding.  Calif. — The  City  Trustees  have  accepted  plans 
of  Charles  T.  Dozier.  C.  E..  for  a  highway  bridge  across  the 
Sacramento  River,  at  Redding,  and  decided  to  call  an  elec- 
tion to  vote  on  the  proposition  to  issue  bonds  for  $60,000,  for 
the  construction  of  the  bridge  and  approaches.     Noted  Jan.  30. 

San  DIeeo.  Cnllf. — D.  K.  Adams.  Supt.  of  Streets,  plans  to 
erect  a  concrete  bridge  over  the  San  Diego  River  at  Old  Town. 
to  cost  approximately  $22,000.     W.  M.  Rumsey  is  the  City  Engr. 

WATER    SIPPLY — IRRIGATION 

+Rumford.  Maine — The  Rumford  and  Mexico  Water  Dis- 
trict has  awarded  a  contract  to  JAMES  JIcGREGOR  &  CO..  for 
the  construction  of  a  water  system  here.  The  contract  in- 
volves the  construction  of  a  reservoir  of  110.000.000  gal.  capa- 
city, a  dam  800  ft.  high,  and  the  laving  of  four  miles  of  pipe. 
Estimated  cost.   $150,000. 


BoHton,  Mn.<<s. — Bids  will  be  received  until  Apr.  fi  by  the 
Supply  Department,  for  furnishing  semisteel  castings  for  th« 
high-pressure  fire  service,  also  for  furnishing  2.730.000  lb. 
of  iron  castings.      J.   E.   Mullen,   Tremont   Bldg.,   is   Supt. 

BoMton.  Mass Bids  will  be  received  by  the  Board  of  Pub- 
lie  Works  until  Apr.  4.  for  laving  and  relaying  water  mains 
in  Ferry,  Fulton,  Richmond.  Union  Park.  Fargo  and  B  Sts.. 
and  in  Eastern  Ave.     L.  K.   Rourke  is  Comr. 

East  Iions;  Meailoiv,  Mass. — Bids  will  be  received  about 
.\nr.  20.  for  the  proposed  water  svstem.  The  system  involves 
about  32.000  ft.  of  6-  and  S-in.  c.-i.  pipe,  with  valves,  hvdrants 
and  meters.  Estimated  cost.  $40,000.  F.  C.  Burton  is  Chn.  Bd. 
of  Selectmen.     Noted  Mar.  27. 

Greenfield,  Ma.s.s. — The  city  contemplates  the  construction 
of  a  pumping  plant  at  Countrv  Farms,  to  take  water  from 
sunken  wells  near  the  river.  Estimated  cost,  $50,000.  George 
P.   Merrill   is  Supt.   W.%ter   Dept. 

TjOfvell.  Mass. — It  is  proposed  to  lay  -water  pipes  in  a  num- 
ber of  streets  in  Chelmsford,  the  work  to  be  done  by  th« 
Txiwell  Water  Department.     Robert  J.  Thomas  is  Supt. 

Sonyea.  N.  T. — Bids  will  be  received  by  Percy  L.  Lang, 
Pres.  Bd.  Managers.  Craig  Colony  for  Epileptics,  at  Sonyea, 
until  .Apr.   8.  for  improving  the  water  system. 

Troy.  N.  Y Bids  will  be  received  by  the  Board  of  Con- 
tract and  Supply  until  Apr.  IS.  for  furnishing  material  and 
constructing   a   reinforced-concrete    overflow   conduit    for   the 


Oak  wood  Riservolr,  from  Crngln  and  Olen  Avcu.,  to  tho  Hud- 
son  Riv.r.      J.   M.    niven    is  Supt.   W.-WkB. 

+  AMbury  i'ark,  .\.  J.— The  contract  to  Improve  the  water 
system  here  has  been  awarded  to  the  ATLANTIC  CON.STHUC- 
TloN  &  SUPPLY  CO..  Bartlett  Bldg.,  Atlantic  City,  N.  J.,  at 
approximately  $7.'j.000.  Bld8  were  opened  by  the  City  Coun- 
cil.   Mar.    17.      Noted    Mar.    27. 

Atlantic  City.  N.  J.— Bids  for  laying  a  24-in.  and  a  20-ln. 
c-i.  water  main  In  Arctic  Ave.,  from  Missouri  Ave.  to  Maine 
Ave.,  were  received  by  the  Board  of  Commissioners,  Mar.  20. 
as  follows:  E.  L.  Bader,  $44.7S1  ;  Kellv,  .McFe.-lv  Co.,  $47,568: 
Antonio  Cocco,  Philadelphia,  $51,056:  Johnson  Construction  Co.. 
$54,373;  Atlantic  Construction  &  Supplv  Co..  $54,709;  T.  J. 
McGovern,  $65,705:  Fallon  &  Donnelly,  $66,561.      Noted  Mar.  13. 

y^BellevUlc,  N.  J — Bids  will  be  received  bv  the  Town  Coun- 
cil until  9  p.m..  .-\pr.  16,  for  furnishing  335  short  tons  of  12-ln. 
c.-i.  water  pipe,  and  7  short  tons  of  special  castings.  Speci- 
fications may  be  olilained  at  the  office  of  John  DeGraw,  Con- 
sult. Engr.,  11  Clinton  St.,  Newark,  N.  J.  E.  E.  .Mathes  Is  Town 
Clk. 

Chatham,  N.  J. — Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  Apr.  7,  for  extending  and  Im- 
proving the  water  system  and  electric-light  plant.  W.  S. 
Angell  is  Boro.   Clk. 

(larlieid,  .\.  J — The  Borough  Council  contemplates  the  con- 
struction of  a  pumping  plant  and  artesian  wells  for  the  water 
system.  Estimated  cost,  $50,000.  Frank  Romadlia  Is  Clk.  A. 
L.  Pcttersen,   Post  Office  Bldg.,   Passaic,   is  Consult.    Engr. 

Irvlnitrton,    N.    J The    Town     Council     has    authorized    the 

Chairman  of  the  Water  and  Light  Committee  to  have  esti- 
mates and  preliminary  plans  made  for  the  installation  of  a 
municipal   water   system    and    an   electric-light   plant. 

.\MperN,  I'enn. — The  Aspers  Water  .Supply  Co.  contemplates 
the  construction  of  two  miles  of  wat<'r  mains  and  a  concrete 
reservoir.  Bids  will  probablv  soon  be  asked.  S.  M.  Miller, 
Gettysburg.    Penn.,    is    Consult.    Engr. 

Homehtead.  Penn. — We  are  officially  advised  that  the 
proposition  to  vote  bonds  for  $86,000  for  the  Installation  of 
a  filtration  plant  here,  was  defeated  at  the  election,  Mar.  25. 
Noted    Feb.    20. 

Raleleh,  N.  C. — We  are  officially  advised  that  the  Improve- 
ments proposed  bv  the  Wake  Water  Co.  at  Raleigh  will  not 
be  made.  The  city  of  Raleigh  will  take  over  the  plant  at  a 
price  to  be  fixed  bv  three  arbitrators:  B.  M.  Hall,  of  Atlanta, 
Ga..  Judge  Shaw,  of  Greensboro,  and  Gilbert  C.  White,  of  Char- 
lotte. The  city  will  probably  make  improvements  to  tlie  plant, 
but  nothing  definite  has  as  yet  been  decided  on.  Gilbert  C. 
White,  of  Charlotte,  N.  C  was  Consult.  Engr.  for  the  Wake 
Water  Co.  on   their  proposed  improvements.      Noted   Mar.  6. 

.Vtianla,  Ga. — We  are  officially  advised  that  bids  for  fur- 
nishing and  installing  a  10.000.000-gal.  rotary  pump  were  re- 
ceived bv  the  Water  Board.  Mar.  20.  as  follows:  De  Laval  Co.. 
$5064:  Morris  Machine  Works.  $6254:  H.  R.  Korthington  Pump 
Co.,  $7315:  Allis-Chalmers  Co.,  $8350;  R.  D.  Wood  Co.,  $10,000. 
Noted   Mar.    20. 

LaK'rang:e,  Ga. — James  Nesbit  Hazlehurst.  Consult.  Engr., 
Atlanta,  Ga.,  has  been  retained  by  the  City  Council  to  prepare 
plans  and  specifications  for  a  water  system,  estimated  to  cost 
$140,000.     J.   W.   Edmondson  is  Mayor.     Noted   Nov.   14. 

Port  Mjers,  Pla. — Bonds  for  $7000  have  been  voted  for  ex- 
tending the  water  system  here. 

+Sarasiotn,  Fla. — We  are  officially  advised  that  the  con- 
tract to  construct  a  water  system  here  has  been  awarded  to 
the  AMERICAN  LIGHT  &  WATER  CO.,  Chicago,  111.,  at 
$19,501.  Bids  were  opened  by  the  Board  of  Public  Works, 
Mar.  25.     Noted  Mar.    20. 

Allcevllle.    Ala Bonds    for    $11,000    have    been    voted    here 

for  acquiring  a   municipal    water   system. 

Girard,  .Via. — An  election  will  probably  soon  be  called  to 
vote  on  a  bond  issue  of  $45,000.  for  the  construction  of  a  water 
system  and   an   electric-light   plant.      Noted   Dec.    19. 

Hartsboro,  -Via. — We  are  officially  advised  that  bids  will  be 
received  by  the  city  until  Apr.  10.  for  purchasing  $14,000 
bonds.  'V\*hen  the  bonds  have  been  sold  an  engineer  will  be 
employed  to  prepare  plans  for  the  proposed  water  and  sewer 
systems.      W.    Williams   is  Mayor.      Noted   Mar.    6. 

Tnt*TiIer,  MIms. — According  to  press  reports,  bids  will  be 
received  until  Apr.  15  for  the  proposed  water  system,  and  not 
until  Apr.  25,  as  noted  Mar.  20.  The  system  will  include  two 
miles  of  water  mains,  hydrants,  gate  valves,  steel  tower  and 
tank,  pump  and  engine,  and  one  mile  of  sewers.  Noted 
Mar.    20. 

Lafayette.  La. — Bids  w^ill  be  received  by  the  city  until  Apr. 
9.  for  furnishing  and  installing  pumping  equipment  for  the 
v>-ater  system.     A.  R.  Trahan  is  Mayor.     Noted  Feb.  6. 

Alleevllle,  Ala. — Bonds  for  $11,000  were  voted.  Mar.  17,  for 
the  installation  of  a  municipal  water  system. 

Irvine,  Ky. — See  item  under  Light.  Heat   and  Power. 

Ijanoaster.  Ky. — The  City  Council  is  having  plans  prepared 
for  the  installation  of  a  filtration  plant  for  the  water  system. 

Altamont.  III. — Bids  will  be  received  by  J.  E.  Hoover.  City 
Clk..  until  Apr.  11.  for  drilling  one  or  more  deep  wells.  Plana 
were  prepared  by  the  Fuller-Coult  Co..  Chemical  Bldg..  St. 
Louis.  Mo. 

Chicago.  III. — Bids  will  be  received  by  the  Board  of  Local 
Improvements  until  11  a.m.,  Apr.  4.  for  constructing  Tvater 
mains  in  various  streets.  George  A.  Schilling  is  Pres.  Plans 
are  on  file  at  the  office   of  the  Board. 

Riverside,  III — Bids  will  be  received  bv  Charles  D.  Sher- 
man. Village  Clk. .until  8  p.m..  Apr.  14.  for  the  following: 
Three  700  G.  P.  M.  motor-driven  centrifugal  pumping  units; 
piping,  switchboard,  wiring  and  appurtenances  and  instal- 
lation of  pumping  machinery:  150,000  gal.  steel  water  tanic 
with  gallery  and  appurtenances;  pumping-station  building 
and  masonry  tower  for  water  tank.  Dabney  H.  Maury, 
Monadnock  Block,  Chicago,  is  Consult.  Engr. 

Sprlngrfield.  III. — Bids  will  be  received  by  J.  S.  Schnepp. 
Mayor,  until  10  a.m.,  Apr.  5,  for  furnishing  60  lengths  of  10-in. 
c  -i.   water  pipe. 
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+Madlson,  Win. — A  contract  to  lay  water  mains  in  the 
Highland  Park  extension  and  in  West  Johnson  St.  has  been 
iwarded  to  JOHN  T.  BL.\KE.  Madison,  at  $7260. 

West    .4^1118,    IVid Bids    will    be    received    by   the    Board    of 

Public  Works  until  S  p.m..  Apr.  7.  for  laying  water  mains, 
with  the  necessary  hydrants,  connections,  etc..  in  various 
streets.     George  II.  Leonard  is  Chn.     Noted  Mar.  13. 

Eldora,  loiva — An  election  has  been  called  for  Apr.  14,  to 
vote  on  a  bond  issue  of  $18,000,  for  constructing  water  mains 
and  sewers. 

Miles,  loTi-a — We  are  ofHcially  advised  that  bids  will  be 
received  by  the  city  until  2  p.m..  Apr.  10.  for  constructing  a 
water  svstem  here.  The  contract  involves  75  ft.  of  S-in.  c.-i. 
pipe,  3600  ft.  of  4-in.  c-i.  pipe,  3600  ft.  of  6-in.  c.-i.  pipe,  a  steel 
tank  on  a  steel  tower,  a  brick  pump  house,  triplex  pump  and 
gasoline  engine.  Plans  were  prepared  by  Charles  P.  Chase, 
Consult.    Engr..    Clinton.    Iowa.      Charles   Allen   is   Town   Clk. 

HerlnKton,  Kan. — .\n  election  has  been  called  for  May  1  to 
vote  on  a  bond  issue  of  $50,000.  for  installing  a  water  system 
here.  The  supply  will  be  obtained  from  springs  some  distance 
from  the  city.  Burns  &  McDonnell.  Scarritt  Bldg.,  Kansas 
City.  Mo.,  are  Consult.   Engrs.     Noted  Mar.   13. 

Harper,  Kan. — We  are  officially  advised  that  Burns  &  Mc- 
Donnell. Consult.  Engrs.,  Scarritt  Bldg..  Kansas  City,  Mo., 
have  completed  plans  for  improving  the  water  system.  Esti- 
mated cost.  $20,000. 

Mollne,  Kan. — We  are  officially  advised  that  bonds  for 
$40,000  were  voted.  Mar.  25.  for  the  installation  of  a  water 
s.vstem  and  an  electric-light  plant,  according  to  plans  pre- 
pared bv  the  Benham  Engineering  Co..  -\merican  National 
Bank    Bldg.,    Oklahoma    City,    Okla.      Noted    Feb.    27. 

BUIInKs,  Mont. — \\'e  are  officially  advised  that  bonds  for 
$575,000  were  voted.  Mar.  25.  for  the  installation  of  a  com- 
plete new  water  system  here.  Plans  are  being  prepared  by 
Burns  &  McDonnell.  Consult.  Engrs..  Scarritt  Bldg."  Kansas 
City.  Mo.  Bids  for  construction  will  be  asked  as  soon  as  the 
bonds  have  been   sold.     Noted  Jan.   23. 

+Caacade,  Mont. — .\  contract  to  furnish  pipe  and  specials 
and  lay  water  mains  here  has  been  awarded  to  the  MIRACLE 
CONCRETE  CORP..  Kalispell.  Mont.  Bids  were  opened  by 
W.  R.  Call,  Town  Clk..  Mar.  17.  Swearingen  &  McCulloh, 
Great    Falls.    Mont.,    are  Consult.    Engrs.      Noted    Mar.    13. 

LivlnKston,  3Iont. — We  are  officially  advised  that  an  elec- 
tion has  been  called  for  .Apr.  14,  to  vote  on  a  bond  issue  of 
$225,000.  for  the  Installation  of  a  complete  new  water  system 
and  filtration  plant.  Plans  have  been  completed  and  approved 
by  the  City  Council.  Burns  &  McDonnell.  Scarritt  Bldg., 
Kansas  City.  Mo.,  are  Consult.   Engrs.      Noted  Mar.  13. 

Mary-vllle,    Mo We    are    officially     advised     that    bids    are 

being  received  for  the  following  Improvements  to  the  water 
system:  Furnishing  one  high-duty  50.000.000-ft.-lb.  compound- 
condensing,  horizontal  duplex  pump,  two  low-service  pumps, 
centrifugal,  two  100  hp.  boilers,  one  oO.OOO-gal.  pressure 
filter,  one  feed-water  heater,  one  feed  pump;  repairing  the 
atandpipe  and  a  concrete  dam.  Hiram  Phillips.  Liggett  Bldg., 
St.   Louis.  Mo.,    is   Consult.    Engr.      Noted    Feb.    13. 

+Snlphnr  .SprlniCM,  Ark. — We  are  officially  advised  that  the 
contract  to  install  a  water  svstem  here  has  been  awarded  to 
R.  M.  GALBRAITH.  Pine  Bluff.  Ark.,  at  $21,346.  Bids  were 
opened  by  the  Improvement  Board.  Mar.  20.  A.  C.  Moore,  Jop- 
lln.  Mo.,  Is  Consult.   Engr.     Noted   Mar.   13. 

Canadian,  Tex. — We  are  officially  advised  that  all  bids  re- 
ceived Mar.  17.  for  furnishing  machinery  for  the  proposed 
water  svstem.  were  rejected.  Bids  will  soon  be  asked  for 
the  entire  contract.      J.  S.   Hood    Is    Mayor.      Noted   Mar.    13. 

San  Antonio,  Tex. — The  Winter  Garden  Irrigation  Co.. 
which  has  a  capital  stock  of  $100,000.  will  construct  an  Irri- 
gation system  in  this  section.  Alexander  Boynton,  AVIlllam 
George  and  M.   E,  Llndhelmer  are  Interested. 

+.4aburn,  Wash. — A  contract  to  construct  a  reservoir  for 
the  municipal  water  s.vstem  has  been  awarded  to  J.  L.  PLAY- 
MAN,  Auburn,  at   $5900. 

Sontb  Bend,  Wash. — The  Northwest  Electric  Water-Works 
Co,  plans  the  construction  of  a  large  reservoir  for  Its  water 
system  here.     Chas.  E.  Shcpard  Is  pres. 

fiyumm.  Ore, — Bids  will  probably  soon  he  asked  for  the  In- 
stallation of  a  water  system  here,  according  to  plans  prij>ared 
b>'  Green  &  Co.,  Consult.  Engrs..  Paulson  Bldg.,  Spokane,  Wash. 
W.  .Sexton  Is  City  Recdr. 

Fall  Brook.  Calif. — The  California  Farm  &  Home  Builders. 
Van  Nuys  Bldg.,  Loa  Angeles,  will  construct  a  water  system 
near  Pallbrook.  The  water  will  be  pumped  from  wells  Into 
two  concrete  reservoirs,  from  which  If  will  be  piped  over  the 
property.  Theodore  B.  romstock.  Van  Nuys  Bldg..  Los  An- 
geles.  Is   Engr. 

Kanta  Barbara,  fallf. — The  city  contemplates  the  construc- 
tion of  u  dam  four  miles  long  and  150  ft.  high  on  the  Santa 
Vnez  River,  for  storing  water  for  the  city  and  vnlli-y  of 
Aanta  Barbara.  Estimated  cost.  $263,000.  George  M.  Mc- 
Comber.  Frank  E.  Kellogg  and  J.  B.  Henck  are  members  of 
the  Council   Pommlttee. 

^Montreal.  Que. — The  city  has  awarded  a  contrart  to 
LAT7RTN  *  T,EF.CH.  Montreal,  to  construct  n  3«-ln.  steel  water 
main  from  Point  St.  Pharles  to  th.-  McTavlsh  Reservoir.  The 
main  will  1.4-  laid  3  ft  below  the  bed  of  the  canal,  and  Is 
estimated   to  cost   $100,000. 

Redna.  Hank. —  Bids  will  be  recelvi-d  by  the  City  Commis- 
sioners until  noon.  Apr.  9  for  furnishing  and  di-Ilverlng  f.o.b 
cars.  Reglna.  c.-l.  pipe,  lend  pipe,  couplings,  valves,  corks, 
etc.  Hpeclflcatlons  may  be  oiitnlned  «l  the  office  of  J.  M. 
Mnckay,   Hupt.  W.-Wks. 

»*.  Alhana.  Vt. — The  proposition  to  Issue  $45,000  of  bonds 
for  the  construction  of  n  sewage  disposal  plant  here  was 
defiiited  nf  the  recent  election.     J.  C,  Renncr  is  City  Engr. 


Boston.  .Mass. — We  are  officially  advised  that  bids  for 
Section  70.  Contract  103.  of  the  New  Mystic  Sewer,  which  in- 
volves the  construction  of  a  concrete  sewer  in  Winchester, 
were  received  by  Metropolitan  Water  and  Sewerage  Board, 
Mar.  28.  as  follows:  G.  M.  Byrne  &  Co..  166  Devonshire  St., 
Boston,  $53,584:  A.  G.  Tomasello,  69  Gibson  St..  Dorchester, 
$52,293;  Coleman  Bros.,  Boston.  $50,690;  Conners  Bros.  Co., 
Lowell,  Mass..  $50,010;  Michael  Russo  &  Son,  240  North  St.. 
Boston,  $46,658;  McCarthy  &  \Valsh.  454  Saratoga  St.,  Boston, 
$41,078;  J.  H.  Ferguson.  22  Parkman  St..  Dorchester.  $39,117; 
Tonv  Ross.  43  Oak  St..  Boston.  $37,555.  Charles  D.  Smith.  1 
Ashburton   PI.,   is  Ch.   Engr.     Noted  Mar.    20. 


Fitohburg.  Mass — Metcalf  &  Eddy,  Consult.  Engrs.,  Bos- 
ton. Mass..  are  preparing  plans  for  the  construction  of  a 
sewage  disposal  plant  in  South  Fitchburg.  David  .\.  Hartwell 
is  Ch.   Engr.      Noted   Feb.    6. 

Hartford,  Conn. — Roscoe  N.  Clarke,  City  Engr..  has  pre- 
pared plans  for  an  intercepting  sewer  in  the  Blue  Hills  I3is- 
trict.  The  sewer  will  follow  the  line  of  the  north  branch 
of  the  Park  River  from  Albanv  .\ve.  to  the  tracks  of  the 
Central  New  England  R.R.  It  will  be  3800  ft.  long,  and  is 
estimated    to    cost    $17,000. 

^Valllngford.  Conn. — Bids  will  probably  soon  be  asked  for 
laying  about  14.000  ft.  of  concrete  and  tile  sewers.  W.  A. 
Mackenzie    is    City    Engr. 

-^..Vlblon,  X.  Y. — Bids  will  be  received  by  the  Board  of 
Sewer  Commissioners  until  2  p.m..  Apr.  15.  for  constructing  a 
sewer  system  and  a  sewage  disposal  plant.  Plans  and  speci- 
fications are  on  file  at  the  office  of  R.  R.  Fernow.  Engr.  of 
the  Bd.  The  work  consists  of  laying  about  IB  miles  of  terra 
cotta  sewers,  verying  in  size  from  8  to  20  in.,  and  a  sewage 
disposal    plant.       John    E.    Bordwell    is    Pres.      Noted    Mar.    13. 

Brooklyn,  X.  D. — We  are  officially  advised  that  bids  for 
constructing  a  sewage  purification  experimental  plant  at  the 
26th  Ward  sewage  disposal  works  were  received  by  .Mfred  E. 
Steers.  Pres.  Boro.  of  Brooklvn.  Mar.  26.  as  follows:  Thomas 
O'Connor,  $22,459;  F.  N.  Lewis,  $23,826:  Earl  C.  Maxwell, 
$26,295;  Thomas  J.  Carlin,  Inc.,  $27,704;  Joseph  Balaban  Co., 
$32,957;  Marble  Arch  Co..  $36,570;  John  Kellv  Plumbing  & 
Construction  Co..  $42,002;  John  C.  Schrade,  $48,645;  Robt.  L. 
Stead,  $49,787.     Noted  Mar.   20. 

Middletown.  X.  Y. — The  Common  Council  has  ordered  the 
construction  of  12,000  ft.  of  trunk  sewer  in  the  eastern  part 
of  the    city. 

^Oneunta.  N.  Y. — Bids  will  be  received  by  Sheldon  H. 
Close.  City  Clk..  until  S  p.m..  May  7,  for  constructing  a  main 
line  intercepting  sewer  from  Rose  Ave.  to  Lyman  .\ve.  The 
contract    involves   the    following;    4800    cu.yd.    excavation;    1920 

lin.ft.  10-in.  vitrified  tile  sewer;  4020  lin.ft.  12-ln.  vitrified  tile 
sewer;  1500  lin.ft.  18-in.  vitrified  tile  sewer;  1710  lin.ft.  21-ln. 
vitrified  tile  sewer:  30  concrete  manholes;  150  lin.ft.  wood 
stave  pipe.  Plans  and  specifications  are  on  file  at  the  office 
of  the  City  Engineer. 

Troy.  X.  Y — Bids  will  be  received  by  the  Board  of  Con- 
tract and  Supply  until  11  a.m.,  Apr.  15.  for  constructing  a  re- 
Inforced-concrete  overflow  conduit  for  the  Oakwood  Reservoir 
from  Cragin  and  Glen  Ave.  to  the  Hudson  River.  Specifica- 
tions are  on  file  at  the  office  of  the  CIt.v  Engineer.  James  M. 
Riley  Is  Secy,   of  Bd. 

Jersey   City,  X.  J. — Bids  will   be   received  by    the   Board   of 

Street  and  Water  Commissioners  until  2  p.m.,  Apr.  7.  for  con- 
structing  a  sewer   In   Wales   Ave.      Edward    B.   See    Is   Clk. 

Trenton,  X.  J. — Bids  will  be  received  by  the  Board  of  Com- 
missioners until  Apr.  4,  for  constructing  sewers  in  Roosevelt 
St..  Mayne  .\ve..  Indiana  Ave.,  and  Ellsworth  Ave.  Plans  and 
specifications  are  on  file  at  the  office  of  the  City  Engineer. 
Frank  Thompson  Is  City  rik. 

Plttslturgh.  Penn.— Kids  will  be  received  by  the  McCully 
Engineering  Co.,  Township  Engrs..  Bergcr  Bldg.,  Pittsburgh, 
until  4:30  p.m.,  Apr.  17.  for  constructing  about  11  miles  of 
pipe  sewers  In  the  Painters  Run.  Big  Sawmill  Run  and  Little  ■ 
Sawmill  Run  Districts  of  Mount  Lebanon  Township.  H.  M.  ■ 
Johnston    is   Secy,    of   Comrs.  ^p 

Rendlnic.  Penn. — Bids  will  be  received  by  I...  S.  Ramsey, 
City  Clk.,  until  2  p.m..  .\pr.  22.  for  constructing  concrete  storm 
sewers  known  as  the  West  Elm  .St.  relief  sewer.  the  North 
Sixth  St.  sewer,  the  Third  St.  sewer,  with  branches,  also  about 
13.500  ft.  of  pipe  sewer  varying  from  15  to  30  In.  Estimated 
cost.  $170,000.  Blank  forms  and  specifications  may  be  ob- 
tained at  the   office  of   Edmund    B.   ITlrlch,    City   Engr. 

South  Bethlehem.  Penn. — The  Town  Council  has  decided  to 
condemn  six  acres  of  land  near  the  Lehigh  River.  The  land 
will  be  used  as  a  site  for  the  proposed  Si'wage  disposal  plant, 
which  Is  estimated  to  cost  $100,000. 

+Wllkes-Barre.  Penn.— Bids  for  constructing  sewers  In 
24  stre.tM  were  received  bv  Fred  H.  Gates.  Cltv  (~'lk..  Mar.  20. 
as  follows:  R.  M.  Rosser.  Kingston.  $34,804;  H.  6.  Coon,  Kings- 
ton, $48,150:  Penn  Sewer  Co.,  Wllkes-Unrre.  $30,860;  Curnow 
&  Gates.  Wllkes-Barre.  $30,367:  C.  M.  REILLY.  Wllkes-Barre. 
$30,089   (awarded  contract).      Noted  Mar.   20. 

•  Baltimore,  Mil. — Bids  will  be  received  by  the  Board  of 
Awards  until  11  a.m.,  Apr.  16.  for  constriicting  sanitary 
lateral  sewers  and  house  conni'cllons  In  Dlstrl<-t  16B.  Sani- 
tary Contract  110.  The  contract  Involves  furnishing  and  lay- 
ing 14.600  lin.ft.  of  house  connections,  and  17,600  ft.  of  vitri- 
fied i)lpe  sewer,  from  8-  to  is-ln.  In  diameter.  Plana  are  on 
file  at  the  office  of  Calvin  W,  Hendrick,  Ch.  Engr.  of  the 
Sewerage  Pumn,     James  II,  Pn-slon  Is  Pres,   Bd.  of  Awards 

Bids  will  be  received  by  the  Board  of  Awards  until  11  a.m., 
Apr.  9.  for  the  construction  of  miscellaneous  lateral  sewers, 
Contract  lOS  The  contract  Involves  furnishing  and  laving 
SfiOO  ft.  of  8-  to  10-ln.  vitrified  pipe  sewer,  and  1900  lin.ft. 
nf  vitrified  pipe   house  connections, 

RonlesliurK.  W.  Va. — Bids  will  be  received  bv  George 
Hayes.  Town  Recdr,.  until  noon.  Apr.  B..  for  the  construction 
of    approximately    7000     ft.    of    storm    and    aanltarv    sewers. 
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IMiiiis  arr  on  Hlf  at  tlu-  office  of  E.  J.  Mlll.i.  Ci.iiMiilt  Knirr.. 
AVh.'.UnK.    W.    Va.      Nolfd   Oct.    10.  i.nKr.. 

Arcuillii.  Kin. —  liids  will  be  leeelved  bv  the  CUv  Council 
until  (J  p.m..  .Apr.  li.  foi-  extending  the  sanltaiy  newer  Hvati^m. 
Guy   Harwaid   Is   (Jity   Clk. 

Uaylon,  Fin. —  We  are  offlclally  advised  that  Clyde  Potts. 
Consult.  Engl-.,  30  Church  St..  New  oYrl<,  has  beel  retained 
to  report  on  the  sanitary  conditions  of  this  citv.  and  prepare 
plans    for   a    sewer    system    and    a   sewage   disposal   plant. 

riant  City,  Kin — Bonds  for  $35,000  were  voted  at  the  elec- 
tion. Mar.  Ifi,  for  the  construction  of  a  sewer  system.  Noted 
Feb.    27. 

Koanokr.  .Via. — An  election  has  been  called  for  May  1.  to 
vote  on  a  bond  issue  of  $20,000.  for  constructing  a  sewer  sys- 
tem.    W.  H.   Mann   is  Mayor. 

TufMller,    JIlMx .According    to    press    reports,    bids    will    be 

received  by  J.  L.  Donald,  City  Clk.,  until  Apr.  15,  for  con- 
structing one  mile  of  S-,  10-  and  12-in.  sewers,  eight  manholes 
and  four  flush  tanks.  R.  C.  Huston  &  Co.,  Exchange  Bldg.. 
Memphis,    Tenn..    are    Consult.     Engrs. 

+iMartln,  Trnn We  are  officially  advised  that  the  con- 
tract to  construct  a  complete  sanitary  sewer  svstem  here 
has  been  awarded  to  the  HELI.-HUD.SON  C(  )N.STRUCTU)N 
CO.,  Poplar  Bluff,  llo.,  at  $2".t;33.  other  liids  were:  F.  D. 
Harvey,  $27,SS9;  P.  H.  Porter.  $2;i,500:  Zeb  Ward.  $31.,S55: 
Murphy  &  Veltman.  $31,342;  Pauncey  I'.  &  c.  Co.,  $30,63S;  M. 
P.  Flynn,  $35,319.  Bids  were  opened  Mar.  24.  R.  C.  Huston 
&  Co.,  Memphis,  Tenn.,  are  Consult.  Engrs.  Noted  Mar.  13. 
rinclnnatl,  Ohio — Bids  for  constructing  main  and  lateral 
'  sewers  and  drains  in  the  section  of  the  citv  Isnown  as 
Evanston,  were  received  by  V.  T.  Price,  Dir.  Pub.  Ser.,  Mar. 
10.  as  follows:  McCarthv  Bros.,  $39,976;  Connelly  Contracting 
Co.,  $40,799;  Silk  &  Meyer,  $41,098;  Henkel  &  Sullivan,  $43,464; 
Sieverling  &  Fairbain,  $43,477;  Welling  &  Franz.  $45,768;  J.  J. 
Brown,  $4S,429;  Evan  Evans,  $50,519;  Engineer's  estimate. 
$42,417.      Noted  Mar.   6. 

Toledo,  <»lil» — Bids  will  be  received  by  F.  G.  Stockton.  Dir. 
Pub.  Ser.,  until  .Apr.  7,  for  constructing  sewers  in  the  Boule- 
vard in  Highland  Park,  in  .'^outh  .Ave.,  and  various  other 
streets. 

Mnrquvttp,    Mich Bids    for    constructing    9500     ft.    of     12- 

to  30-in.  sewers  were  received  by  the  city.  Mar.  20,  as  follows: 
Thomas  E.  \A'oole.\'.  La  Crosse,  ^^'is.,  standard  pipe,  $47,047: 
vitrified  segment  block.  $46,489:  Herman  Stensrud,  pipe,  $39.- 
866;  segment  block,  $39,285;  Powell  &  Mitchell,  $41,690  for 
either  matei-ial.      Noted   Mar.   20. 

Champaign,  III. — We  are  officially  advised  that  bids  will  be 
received  until  Apr.  8,  for  constructing  the  Fountain  Head 
storm  sewer.  Estimated  cost,  $9460.  L.  N.  Sizer  is  City  Engr. 
Noted   Feb.    13. 

+GaleNbure,  III. — A  contract  to  construct  a  sewer  in  West 
Main  St.  has  been  awarded  to  the  MERRIFIELD  CONSTRUC- 
TION CO.,  Monmouth,  111.,  at  $10,440. 

-^Morton  t;rove.  III. —  I'.ids  will  be  received  by  the  Board 
of  Local  Improvements  until  8  p.m.,  Api'.  17.  for  cleaning  out 
certain  parts  of  the  Dempster  St.  sewer  system.  Specifications 
and  blank  proposals  may  be  obtained  at  the  office  of  the 
Secretary  of  the  Board,  and  at  the  office  of  Edgar  .A.  Rossiter, 
Consult.   Engr.,   Reaper    Block,    Chicago. 

Olney,  III. — Plans  have  been  completed  for  the  installa- 
tion of  a  sewer  system  here,  estimated  to  cost  $78,000.  Bids 
for   construction    will    probably   soon   be   asked. 

Ottan-a.  III. — Bids  will  probably  be  asked  in  May  for  con- 
structing about  four  miles  of  S-  to  30-in.  sewers.  Estimated 
cost,  $85,000.  G.  L.  Farnsworth  is  City  Engr.  Noted  Mar.  13. 
Fond  du  Lac,  «l». — We  are  officially  advised  that  the  low- 
est bid  received.  Mar.  28.  foi"  constructing  sewers  and  a  sew- 
age disposal  plant  was  submitted  by  E.  R.  Harding  &  Co., 
Racine.      Noted    Mar.    27. 

Park  Falls,  Wis — W.  G.  Kirchoffer.  Consult.  Engr..  Madi- 
son, Wis.,  is  preparing  plans  for  the  installation  of  a  sewer 
system  here,  estimated  to  cost  $7000.  J.  F.  Blanchard  is  Town 
Clk. 

WeBt  Mtlnaukre,  Wis. — Bids  will  be  received  by  the  Vil- 
lage Clerk  until  -Apr.  15.  for  constructing  a  sewage  disposal 
plant  here.  G.  A.  Geiger,  Mack  Block.  Milwaukee,  is  Consult. 
Engr. 

+Cedar  Rapids,  lon-a — .A  contract  to  construct  about  two 
miles  of  sanitary  sewers  here  has  been  awarded  to  DE.AR- 
BORN  &  J.ACKSON,  Masonic  Temple,  Cedar  Rapids,  at  $5878. 
Bldora,  lona — See  item  under  Water  Supply — Irrigation. 
+St.  Peter,  Minn. — .A  contract  to  construct  about  3300  ft. 
of  sewer  here,  with  catch  basins,  manholes,  etc.,  has  been 
awarded  to  L.ARS  OVERN,  St.  Peter,  at  $6150.  Bids  were 
opened    Mar.    17. 

+Slieriaan.  AVyo. — T^'e  are  officially  advised  that  the  con- 
tract to  construct  a  system  of  storm  water  sewers  here  has 
been  awarded  to  G.  H.  N.ASH  &  CO..  Missoula,  Mont.,  at  $9118. 
Bids  were  opened  Mar.  17,  by  James  J.  Withrow,  Citv  Clk. 
Noted    Mar.    6. 

Eureka,  Mont. — An  election  has  been  called  for  Apr.  7, 
to  vote  on  a  bond  issue  of  $7000,  for  the  installation  of  a 
sewer  system.  A.  L.  Jaqueth,  Kalispell,  Mont.,  is  Consult. 
Engr. 

Hermann.  Mo. — We  are  officially  advised  that  Burns  i.t 
McDonnell.  Consult.  Engrs..  Scarritt  Bldg..  Kansas  City.  Mo.. 
are  preparing  plans  for  constructing  five  miles  of  sewers 
here.     Bids  will  probably  soon  be  asked. 

+  St.  Louiti,  Mo. — We  are  offlciallv  advised  that  the  contract 
to  construct  the  Rocky  Branch  Joint  District  Sewer  in  Rockv 
Branch  Joint  Sewer  District  has  been  awarded  to  FR.ANK  C. 
R.AND.  1501  Washington  Ave..  St.  Louis,  at  $450,663.  The 
only  other  bid  received  was  submitted  bv  the  Fruin-Colnon 
Contracting  Co.,  at  $462,202.  Bids  were  opened  Mar.  25.  C. 
A.   Morena   is  Sewer  Comr.      Noted  Mar.    20. 

+SIater.  Mo. — .A  contract  to  construct  a  sewer  svstem  here 
has  been  awarded  to  T.  C.  BROOKS  &  SON.  Jackson,  Mich.,  at 
$15,771.  The  other  bids  were:  Bash  &  Grev.  Joplin,  Mo., 
$17,000:  .A.  Jaeckes.  Kansas  Citv.  Mo..  $18,711:  W.  F.  Plum- 
mer,  Springfield,  $17,078.     Bids  were  opened.  Mar.  18,  by  J.   A. 


Stern,    City    Clk.      HolllnH   &   Weslover,   Midland    Bldg.,    Kansas 
City,   are  Consult.   Engrs. 

.Montleello,  Ark.— lilds  will  be  received  by  the  Sewage  Com- 
mlttc'c  until  .\pr.  4.  for  perfecting  the  gewuKe-dlspuiial  plant 
n.iw    ill    up.  ration.      E.    li.    Wells   Is  (.'hn. 

Pine  illiiir.  Ark — lilds  will  be  received  by  the  CommlsBlon- 
ers  of  Sewer  District  No.  16.  until  2  p.m..  Apr.  19,  for  furnish- 
ing material  and  laying  3100  ft.  of  8-ln.  and  X300  ft.  of  6-ln. 
vitrified  clap  pipe  sewers.  Plans  and  Hpeclflcatlons  may  be 
obtained   from   F.    E.   Allen.  Consult.    Engr..   Pine    Bluff. 


jntruct    l(. 


nstruct    the   Shoal    Creek 
been    awarded    to    C.    Q. 


+  AuMtln.  lex.— ^Th 
main  of  the  new  se> 
HDKToN,    Austin,   at   $8005."     .Noted    Feb.   6 

HouHton.  Tex.— Bids  will  be  received  bv  Dan  C.  Smith. 
City  Controller,  until  noon,  Apr.  7.  for  the"  following:  Con- 
tract No.  1.  for  the  construction  of  1850  lln.ft.  72-ln.  storm 
sewer.  1780  lln.ft.  84-in.  storm  sewer.  1340  lin.ft.  102-ln.  storm 
sewer,  4520  lin.ft.  108-ln.  storm  sewer.  27  manholes.  108  catch 
basins,  200O  lin.ft.  15-in.  catch  basin  connections.  Contract 
No.  2.  for  the  construction  of  800  lin.ft.  24-ln.  lateral  storm 
sewer.  5440  lin.ft.  36-ln.  lateral  storm  sewer,  760  lln.ft.  42-ln. 
lateral  storm  sewer,  1260  lln.ft.  4S-ln.  lateral  storm  sewer, 
4300  lin.ft.  54-in.  lateral  storm  sewer.  32  manholes,  128 
catch    basins,    2300    lin.ft.    15-in.    catch    basin    connections. 

Temple,  Tex.— The  taxpayers  of  Temple  have  voted  favor- 
ably on  the  proposition  to  issue  $75,000  of  bonds  to  purchas.- 
the  system  of  the  Temple  Sanitarv  Sewer  Co.  and  make  ex- 
tensions. Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas  Citv. 
Mo.,   are  Consult.    Engrs.      Noted   Mar.    13. 

'fldnho  KalU,  Idaho— We  are  officially  advised  that  con- 
tracts   have    been   awarded    to   PARROTT    BROS..    Baker    City. 

'"■f  ISil°,'^*'4„I2"'i.  "-^"f  '*-'"•  «*■"'<■'"  '"  ''0™I  District  No.  1. 
at  $7263;  1320  ft.  of  12-ln.  and  14.560  ft.  of  8-in.  aewer  in 
Local  District  No.  2.  at  $18,482.  Bids  were  opened  Mar.  20. 
Noted  Mar.  6. 

T  T'^rA"'"''?,*""'  Wn»h.— .A  contract  has  been  awarded  to  L. 
I.    LENT.    Bremerton,    Wash.,   at    $37,202.   to   construct   a    sewer 

system    here. 

Olympia,  AVash.- The  City  Engineer  has  been  instructed 
to  prepare  plans  and  specifications  for  a  sewer  svstem  in 
Jefferson    Park.   Maple   Park   and   Cherry    Park. 

.Seattle,  WaMh.— The  Board  of  Public  Works  has  approved 
-oS  Pi?""  ^"'"  sewers  in  Dayton  Ave.  and  other  streets,  to  cost 
$87.i0n,  and  for  a  sewer  in  West  56th  St.,  to  cost  $2200.  Work 
will    be    ordered    shortly. 

+A  contract  has  been  awarded  to  DAHLSTROM  &  RODAL 
2437  West  56th  St.,  at  $58,196,  for  constructing  sewers  iri 
West  55th  St.  Other  bids  were;  Ward  &  Scherer.  $60  278- 
James  Donofric,    $52,301;    McGuire   &  Moon,    $72,117;   Ferguson- 

Brawley,    Calif — .According    to    press    reports,    bids    will    be 
received  by  T.  H.   Blais,  City  Clk..   until  .Apr.   7.  fo  rfurnishlng 
f«'<?r    pipe,    T's,    manhole    covers,    brick,    sand, 
carload   lots. 

+Oiniiha,  Calif — We  are  officially  advised  that  the  contract 
to  construct  a  sewer  system  here  has  been  awarded  to  HALL 
&  HUNT,  Fresno,  at  $32,470.  The  other  bids  were:  Redman 
&  Bier,  Fresno.  $33,434;  Coalinga  Tank  &  Plumbing  Co.  Coal- 
inga,  Calif..  $39,009;  Chambers  &  Heafv,  San  Francisco  $33- 
818;  Cowden  &  Glackln.  San  Francisco,  $36,614.  Plans  were 
prepared  by  Chris  P.  Jensen.  Consult.  Engr..  Fresno.  Noted 
Mar.  13. 

San  Kraneiseo,  Calif. — Bids  will  be  received  bv  the  Board  of 
Public  AVoiks  until  Apr.  19,  for  completiusT  Contract  No  r,7, 
which  involves  the  construction  of  sewers  and  appurtenances 
in  Golden  Gate   Park   and   48th  Ave. 

^Toronto,  Ont. — Bids  will  be  received  bv  H.  C.  Hocken, 
Mayor  and  Chn.  Bd.  of  Control,  until  noon,  ".Apr.  15,  for  con- 
structing the  following  sewers;  West  Toronto  Division  No.  1 
Bloor  St.:  West  Toronto  Division  No.  1,  Clendennan  Ave.; 
West  Toronto  and  Earlscourt  Outlet.  Specifications  may  be 
obtained  at  the  office  of  the  Sewer  Branch,  Department  of 
Works,   City  Hall. 

Vancouver,  B.  C. — R.  H.  Thomson,  Engineer  in  charge  of 
Strathcona  Park  for  the  Province  of  British  Columbia,  and 
C.  H.  Rust,  City  Engr.,  of  Victoria.  B.  C  have  been  requested 
by  the  Provincial  Government  to  report  upon  the  proposed 
sewage  scheme  for  greater  Vancouver,  which  has  recently 
been  submitted  to  the  various  municipalities  interested  by 
R.  S.  Lea,  of  Jlontreal.  The  Government  has  agreed  to  guar- 
antee the  interest  upon  bonds  to  the  extent  of  $5,000,000,  this 
being  the  amount  that  Mr.  Lee  recommends  should  be  ex- 
pended at  once.  The  remaining  $5,000,000  will  he  spread  over 
a    period    of   some    years. 

STREETS   A.\D   RO.VDS 

Everett,   Mass Bids  will   be   received   until   7:30   p.m.,   Apr. 

7.  by  the  Board  of  Public  Works,  for  sand,  gravel,  concrete 
edgestone,  granite  blocks,  water  pipe,  dust  preventives  and 
bituminous    binders.      William    Walker    is    Chn. 

+Sprins;fleld,  Mass. — The  Board  of  Contract  and  Supply  has 
awarded  the  following  contracts:  for  wood  block  pa"ving 
UNITED  ST.ATES  WOOD  P.AVING  CO..  New  York  City  at 
$2.06  per  sq.yd..  for  furnishing  granite  curbing,  HILDR"ETH 
GR.ANITE  CURBING  CO..  Boston.  Mass.,  at  43c.  per  lin.vd.  for 
4-in.  straight.  45c..  5-in.  curved,  70c.,  6-in.  curved,  73c.,  and 
$2.30  each   for  curved  driveway  corners. 

+Woree«ter.  Mans. — We  are  officially  advised  that  a  con- 
tract has  been  awarded  to  the  WEBB  GR-ANITE  &  CON- 
STRUCTION CO..  40  Crescent  St..  Worcester,  at  4  4c.  per  ft. 
for  straight  curb.  90c.  per  ft.  for  circle  curb.  $2.50  each  for 
circle  corners  and  $1.60  and  $1.42  per  sq.vd.  respectivelv  for 
6-in.  and  4-in.  block.  .A.  T.  Rhodes  is  Street  Comr.  Noted 
Mar.    20. 

The  Committee  on  Streets  of  the  City  Council  has  ap- 
proved plans  for  macadam  and  wood-block  paving  on  various 
streets  to  be  done  this  spring  at  an  estimated  cost  of  $80,000. 
Albert   T.   Rhodes    is   Street    Comr. 

+Xew  Britain,  Conn. — We  are  officially  advised  that  the 
Board  of  Public  Works  has  awarded  a  contract  to  the  UNION 
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shall    be    laid 

Sts..   and   the 

■•fir  comprise    the    city's    street    im- 
s  the  citv  charter  limits  the  annual 


The    approximate 
iiackett  is   City   Engr.     R.   H. 


Wayne     Sts. 


PAVING  CO..  Schenectady.  N.  T..  at  $3.3S  per  sq.yd.  for  wood 
block  and  $2.56  per  sq.yd.  for  Mack  brick  pavement  on 
West  llain  St..  about  18.000  sq.yd.  in  all.  Frank  Oldershaw  is 
Citv  Engr.  John  E.  Moore  is  Pres.  Bd.  of  Wks.  ^oted 
Mar.    6. 

Blmehamton,  X.  Y. — The  Highway  Committee    of   the    Com- 
mon   Council    has    becided    that    new    pavements 
on    Henrv,    Carroll,    State,    Eldridge   and    Hawley 
Ferry    St.    Bridge.       This         "  "         "" "       '" 

provements  for  the  year, 
expenditure  to  $20,000. 

Dunkirk,  X.  Y. — Bids  will   be  received  until  Apr.  15.  by  the 
Common    Council,    for    paving    six    streets, 
quantity   is   18,160   sq.: 
Heppell  is  City  Clk. 

New  York,  N.  Y. — Bids  will  be  received  until  2  p.m..  Apr.  8, 
by  George  McAneny,  Pres.  Boro.  Manhattan,  for  regulating 
and   repaying  various   streets. 

Olean.   >'.    Y. — Bids    will    be    received    until    Apr.    U    by    the 
Street    Commissioner    for    about    10.450    sq.yd.    vitrifie 
paving    on     portions    Green.     South     Fourth,     ant 
D.   W.  Dean  is  Comr.      J.   A.   Torrey   is   City   Clk. 

Troy,  X.  Y. — The  State  Highway  Department  has  approved 
plans  for  the  new  state  road  from  Castleton  through  East 
Greenbush  and  Schodack  to  the  Rensselaer  city  line.  The 
road  will  be  8.25  miles  in  length,  and  its  estimated  cost  is 
$122,600.     Mr.  Roemer  is  Highway  Supt.  of  Rensselaer  Count>. 

Watertoim,  X.  Y. — Bids  will  be  received  until  8  p.m. 
Apr.  4  bv  the  Board  of  Public  Works  for  the  construction  of 
about  4500  sq.yd.  bituminous  macadam  pavement  in  Jay  and 
Gotham  Sts.  from  Sterling  to  Winslow  St.  E.  ^A .  Sayles  is 
City  Engr. 

BelTidcre,  X'.  J. — Bids  will  be  received  until  11.45  a.m., 
Apr.  16.  bv  the  Board  of  Chosen  Freeholders  of  ^\  arren 
Countv,  for  construction  of  about  4%  miles  of  waterbound 
macadam  road  in  th(?  county.  J.  R.  Thatcher,  ^^  ashington,, 
N.  J.,  Is  Dir.  Bd.  of  Freeholders. 

Bloomfleld.  X.  J. — Bids  will  be  received  until  8  p.m..  Apr. 
7  bv  the  joint  Organigation  of  the  Council  of  the  Town  of 
Bloo'mtield  and  the  Council  of  the  Borough  of  Glen  Ridge  for 
grading  and  paving  Essex  Ave.  from  Comeley  Place  to  Bay 
Ave  partly  in  the  Town  of  Bloomfleld  and  partly  in  the 
Borough  of  Glen  Ridge.  The  approximate  quantities  in- 
clude 2900  cu.vd.  excavation,  900  sq.yd.  cobble  gutter  and  3300 
sq  vd.  Telford  pavement  with  asphalt  binding.  Raymond  *. 
Davis,  Bloomfleld  National  Bank  Bldg.,   Bloomfleld,  is  Secy. 

Jrniey  City,  X.  J. — Bids  will  be  received  until  2  p.m.,  Apr. 
7  by  the  Board  of  Street  and  Water  Commissioners  for  the 
Improvement  of  Wegman  Place  from  Ocean  to  Garfield  Ave. 
Edward  B.  See  is  Clk. 

Lone  Branc-h,  X.  J We  are  officially  advised   that  all  bids 

received  on  Mar.  26  for  paving  sections  of  Rockwell,  Second 
and  Third  Aves.  were  rejected,  and  new  bids  will  be  re- 
ceived by  the  Citv  Commissioners  until  Apr.  16.  Winfield  R. 
Warwick  is  City  Clk.  J.  Wesley  Seaman  is  City  Engr.  Noted 
Mar.   13. 

+  Millvllle,  X'.  J. — We  are  officially  advised  that  the  Com- 
mon Council  has  awarded  a  contract  to  the  EASTERN  CON- 
STRUCTION &  PAVING  CO.,  1218  Chestnut  St.,  Philadelphia, 
Penn  at  $52,270.  for  various  street  improvements,  including 
21  lOo'  sq.  yd.  Mack  brick  paving.  Newton  B.  Wade  is  City 
Engr.     Noted  Feb.    27. 

+X>w  Brnniivrick,  X.  J. — We  are  officially  advised  that  the 
Board  of  Chosen  Freeholders  of  Middlesex  County  has  award- 
ed a  contract  to  CONRAD  SEBOLT,  16  Richmond  St..  New 
Brunswick.  N.  J.,  at  $5857  for  Improvement  of  the  road  from 
the  railroad  to  and  across  the  County  Bridge  at  Creesequake 
Creek.  Alvin  B.  Fox  is  County  Engr.  P.  H.  S.  Hendricks  is 
Dlr.     Noted   Mar.    13. 

Anhland.  P»nn. — Bids  will  be  received  until  7  p.m..  Apr.  15, 
by  the  Street  Committee  of  the  Borough  Council  for  the  con- 
struction of  about  15,000  sq.yd.  of  vltrlfled  brick  paving  on 
Oakland  and  Locust  Dale  Roads.  J.  William  RItz  Is  Town 
Clk. 

Lebanon,  Prnn. — Bids  will  be  received  until  11  a.m..  Apr. 
17,  by  the  Citv  Clerk  for  highway  material  including  asphalt 
block  and  vitrified  brick,  paving  stones,  broken  stone,  lumber, 
steel  culverts  and  concrete  paving.  Dan  M.  Sharp  Is  City 
Clk. 

.Mount  IMraHant,  I'enn. — Bids  will  be  received  until  2  p.m.. 
Apr  19  by  the  Township  Supervisors  for  construction  of  a 
stone    road,    3250   ft.    In   length.      David    M.   Grilllth   Is   Secy. 

PlttHburKb.  IVnn. — The  City  Council  has  decided  to  pave 
portions  of  Brighton  Road.  Laurel  Ave.,  Cassldy  and  Mc- 
Cullough  Sts.  on  the  North  .Side.  The  estimated  cost  Is 
$52,000. 

Wllkm-Barrr,     I'rnn Bids     will     be     received     until     noon. 

Apr  7,  by  the  Township  Commissioners  for  curbing  and 
paving  North  Walnut  St.  v/lth  vltrlfled  block.  Harrison  & 
huttB.  Davidson  Uldg,  are  Township  Engrs.  Patrick  Nllon, 
17    Prospect   Kt,.    Wllkeb-Uarre.    Is   Township    Pres. 

<•  are  officially  advised  thai  a  con- 
to  the  IIORKIOAN  CfJNTRACTINO 
It  $27,500  for  pavInK  about  three 
reorges  Road  with  waterbound  mii- 
State     Highway     Comr.     of     New 


+  WllmlnK<on,    lirl. — 

tract    has    ber.n    awardec 

CO..     Wilmington.     Del,, 

miles   of    the   Odessa-Ht. 

idam.       James     Wilson 


Castle  Count 
Haiti 


Noted   Mar.    13. 


,Md. — The  Paving  CommlHslon  has  di-clded  to 
pave  the  following  streets  In  addition  to  those  now  under 
contract:  West  St.  from  Riverside  Ave.  to  Light  St.,  Andre 
St  from  Fort  Ave.  to  Marriott  St.,  Franklin  St.  from  St. 
Paul  to  Charles  St.,  Eutaw  St.  from  Camden  to  Lee  Ht.  H.  K. 
Compton    Is    Chn. 

+PrrdrrlPk,  Md. —  We  are  officially  advlHi-d  that  the  City 
founrll  has  awarded  a  contract  to  CHARLKS  H,  KLIPP, 
Frederick.  Md.,  at  $11,000  for  5500  sq.yd.  vllrllled  lirl.-k  pav- 
ing, 1000  lln.ft.  concrete  curb  and  500  lln.fl.  6  to  12  III.  sewer. 
E.   C.   Crum   Is  City   Engr.     Noted   Mar.   6. 


Ton-son,  Md. — Bids  will  be  received  until  Apr.  17.  by  the 
Highway  Commission  of  Baltimore  County  for  construction  of 
a  highway  along  the  Falls  Road,  running  north  from  Beaver 
Dam  Run"     E.  Stanton  Bosley.  Towson.  Md.,  is  Secy. 

AVasblngton,  D.  C. — Bids  were  received  as  follows  on 
Mar.  25.  by  the  Commissioners  of  the  District  of  Columbia  for 
making  repairs  to  asphalt  pavings  for  a  two-year  period 
ending  June  30,  1915:  (a)  using  natural  pitchlike  asphalt, 
(b)    using   any   asphalt   that    will    conform   with   specifications, 

(1)  Newton  Paving  Co.,  Trenton,  N.  J.,  (2)  Cranford  Paving 
Co..  Washington,  D.  C.  Laying  standard  asphalt  pavements 
(2V4-in.  asphalt  surface,  2-in.  binder  before  compression) 
with  6-in.   concrete  base:      (1)   a,   $1.79  per  sq.yd.;   b.   $1.79:    (2) 

a,  $1.73;  b,  $1.68.  Same,  2i4-in.  before  compression:  (1)  a. 
S7c.;  b,  87c.:  (2)  a,  66c.;  b,  62c.  Laying  asphalt  binder  in  con- 
nection with  resurfacing  work:  (1)  a,  33c.:  b.  31c.;  (2)  a, 
27c.:  b.  26c.  Laying  standard  asphalt  surface  for  repairs  and 
miscellaneous  work:  (1)  a,  63c.:  b.  61c.  (2)  a.  51c.  b,  45c, 
Laying      asphalt      binder      for      repairs,      etc.:         (1)      a,       47c.; 

b,  45c.;  (2)  a,  40c.;  b,  38c.  Laying  standard  asphalt 
surface  for  repairs  in  space  required  by  law  to  be 
kept   in   repair  by   street   car   companies:      (1)    a,    63c.;   b,    61c.: 

(2)  a,  58c.;  b,  50c.  Laying  asphalt  binder  in  above  space: 
<1)  a.  47c.;  b,  45c.;  (2)  a.  45e.;  b.  43c.  C.  H.  Rudolph  is  Chn. 
Noted   Mar.    13. 


+Orlando,  Fla. — We  are  officially  advised  that  contracts 
were  awarded  by  Commissioners  of  Orange  County  to  HAND 
BROS..  Sanford.  Ala.,  and  the  WILSON  CONSTRUCTION  CO.. 
Jacksonville.  Fla..  for  about  140,000  sq.yd.  vitrified  brick 
paving  in  Road  and  Bridge  District  No.  1.  There  were  two 
divisions  of  the  work.     B.  M.  Robinson  is  Clk.     Noted  Feb.  27. 

Tampa.  Fla. — The  City  Council  has  ordered  the  Board  of 
Public  Works  to  advertise  for  11  blocks  of  asphalt  paving  on 
the  Bayshore  Blvd.  from  Magnolia  to  South  Rome  Aves.  F. 
F.   Warren   is  City   Engr. 

^Birmingham,  .Via. — Contracts  have  been  awarded  by  the 
Citv  Commissioners  to  the  SOUTHERN'  ^\'OOD  BLOCK  PAV- 
ING CO.,  at  $36,075:  the  SOUTHERN  BitULITHIC  CO.,  at 
$17,042,  and  the  SOUTHERN  ASPHALT  &  CONSTRUCTION 
CO.,  at  $23,485,  for  the  Improvement  of  various  streets,  Walter 
J.  Kirkpatrick   is  City  Engr. 

Dadevllle,  .\la. — The  Mayor  and  City  Council  are  preparing 
plans  for  macadamizing  various  streets  of  Dadeville.  at  an 
estimated  cost  of  $15,000. 

Laurel,  .Miss. — The  Street  Commissioners  will  at  once  ad- 
vertise for  about  15  blocks  of  sheet  asphalt  paving  on  Fifth, 
Sixth  and  .Seventh  Aves.  and  Fifth  St.,  in  the  residence  sec- 
tion. Work  will  begin  as  soon  as  the  paving  in  the  busi- 
ness district  is  completed.     P.  C.  Cooke  is  Comr. 

Liexlnierton,  Ky. — The  City  Council  has  decided  to  pave  the 
following  streets  with  asphalt:  West  Short  from  Broadway  to 
Georgetown  St.,  Jefferson  from  Main  to  Fourth  St..  West  Sec- 
ond St.  from  Limestone  to  Broadway,  North  Ashland  St.  from 
Main   to   Hambrick   St.      Jas.    W.   Guyn   is   City   Engr. 

The  Fiscal  Court  of  Fayette  County  is  considering  plana 
for  the  construction  of  a  mile  of  the  Harrodsburg  I^ke  for 
which  Tarvia  will  be  specified. 

>Vlnchei«ter,  Ky, — Bids  will  be  received  until  Apr.  8,  by 
the  Fiscal  Court  of  Clark  County,  for  the  construction  and 
maintenance    of    county    roads. 

en    held    pending    the 

+Cambrldee,  Oblo — We  are  officially  advised  that  the  Di- 
rector of  I'ublic  .Service  has  awarded  a  contract  in  two  parts 
to  CISLER  .t  MiiKSE,  Marietta,  Ohio,  at  $3818  and  $10,911 
for  about  6070  sq.yd.  street  paving.  Other  bidders  vrerc, 
McElfresh,  Grover  &  Danford,  Caldwell,  Ohio,  $4056  and  $11,- 
620,  Adams  Bros.,  Zanesville,  Ohio,  $3847  and  $11,755,  More- 
head  &  Turvey,  Cambridge,  Ohio,  $3695  and  $10,807.  THE 
NOBLE  BRICK  CO..  Glenwood.  Ohio,  will  furnish  brick  at 
67%  c.  per  sq.yd.  Karl  M.  Cosgrove  is  City  Engr.  Noted 
Mar.    13. 

Clevrland,  Ohio — We  are  officially  advised  that  no  bids 
were  received  by  the  County  Commissioners  for  Improve- 
ment of  the  Richmond  Road.  Euclid  Township,  at  an  esti- 
mated cost  of  $33,982,  and  the  work  will  be  readvertlsed,  John 
F.   Goldenbogi-n    is  Clk.      Noted    Mar.    20. 

Bids  will  be  received  until  11  a.m.,  Apr.  26,  by  the  Board 
of  Commissioners  of  Cuyahoga  County,  for  Improvement  of 
Barton  Road  and  Gardner  Road  No.  2.  John  F.  Goldenbogen 
is  Clk. 

Kuolld,  Ohio — Bids  will   be  received  until   noon,   Apr.   28,   by 
the    Village    Clerk,     for    grading,    draining    and     paving    with 
brick,   Dunham  Ave.,  from   Euclid  Ave.   to  the  m    v    r^    »^  a.     t 
R.R.    right    of    way.      The    ~      •      -  -      ■ 

Williamson    Bldg.,   ( 
H.  ShoafT  Is  Clk. 


- ....   N.  Y.  C.   &  St.  ^ 

...    ..    ...    Pease    Engineering   Co.,    931u 

eland.   Ohio.   Is   Engr.   In   Charge.      Fred 


CovlnKtun.  Ind, — Bids  will  be  received  until  1:30  p.m., 
Apr.  X.  bv  Commissioners  of  Fountain  County,  for  Improve- 
ment of  a  road.  15,760  ft.  In  length.  In  Shawnee  Township,  W. 
B.   (Jray   Is   Audr. 

Flint,  >llrh. — At  a  recent  election,  the  citizens  voted  two 
b<ind  iHHues,  one  of  $120,000  for  paving,  and  one  of  $40,- 
000    for  graveling  streets. 

+(irand  Haven,  MIrh. — We  are  officially  advised  that  the 
following  bids  were  received  by  the  City  Counill  for  con- 
crete paving  on  sections  of  Fourth.  Fifth.  Howard  anil  Wash- 
Inglon  Sts.:  Marry  Vander  Veen.  Grand  Rapids,  Mich.,  $16,- 
568;  A.  J.  WAKD,  Grand  Haven,  $15,265  (contract  awarded), 
McDermotl  &  Cooper,  Grand  Rjiplds,  Mich.,  $17,608,  WIerenga 
&  RInter,  Grand  Haven,  $17,248.  The  W.  J.  Sherman  Co., 
Toledo,  Ohio,   Is  Kngr.-ln-Chargi'. 

Cairo,  III. — The  Hoard  of  Local  Tmprovements  has  ordered 
vltrllli-d  brick  pavement  on  portions  of  the  following  streets: 
lliilbrook  Ave..  Fourth.  Sixth,  10th  and  12th  Sis.  Geo.  P. 
Dewey    Is   City    Engr. 
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ChumiiiilKn.  Ill — We  are  offlolallv  ndvlsid  that  bids  will 
lie  leoolvi'd  until  Apr.  9,  by  the  Board  of  [..ocal  ImprovemiTits 
on  Kust  University  Ave.,  from  Market  to  Wight  Sts  West 
llniversity  Ave.,  from  I'rospeet  Ave.  to  Uusaell  St..'  West 
I'ark  Ave.,  from  I'rospeet  Ave.  to  Kussell  St.  The  work  In- 
eludes  35.100  sq.yd.  brlek  pavement,  exeavatlon,  eurb  and 
Kiitter.  etc..  and  the  estimated  total  cost  is  $87,239.  Bids  will 
I.,-  asked  a  little  later  for  13,700  additional  su.vd.  oavlnK 
L.    W.    Sizer    is   City    Mgr. 

Uoek  InIiiuiI,  III. — The  Board  of  Local  Improvements  will 
at  onee  benin  preliminary  plans  for  paving  14th  St.  from 
Thlnl  to  Ninth  Aves.  with  asphalt.  Wallace  Trelchler  Is 
City   lOnnr. 

+  \\utertoivn.  Wis — A  contraet  for  paving  various  streets 
during  this  year  has  been  awarded  to  EDWARD  C.  BART- 
LKTT.  at  $43,753. 

Went  .'lllla,  AVis. — Bids  will  be  received  until  8  p.m.,  Apr. 
14.  by  the  Board  of  Public  Works,  for  paving  parts  of  Elm  St.. 
t!3d.  ()5th  and  73d  Aves.  The  approximate  quantities  are: 
2,s,000  sq.yd.  of  pavement.  16.000  lin.ft.  eombined  curb  and 
gutter.  SOOO  cu.yd.  grading.  L.  F.  Pish  is  City  Clk.  Noted 
Jlur.    13. 

Illonmfleld,  lown — Bids  will  be  received  until  8  p.m.,  Apr. 
1.1.  by  the  City  Council,  for  about  25,000  sq.yd.  of  street  pave- 
ment. Bids  will  be  accepted  on  brick,  asphaltic  concrete,  and 
I'ortland  cement  concrete.     A.   B.   Welsh   is  City  Clk. 


is  City  Clk. 

+Mount  A^epnon.  loivn — We  are  officially  advised  that  the 
L'ity  Council  has  awarded  a  contract  to  the  DEARBORN  CON- 
STRUCTION CO.,  Waterloo,  Iowa,  at  $42,765  for  about  one 
mile  of  street  paving.  Chas.  P.  Chase,  Clinton.  Iowa,  Is 
Engr.  In  Charge.  William  K.  Gamble  is  Town  Clk.  Noted 
Mar.   13. 

MInnenpolts,  Mlun. — Bids  will  be  ■  received  until  11  a.m., 
Apr.  14,  by  the  Board  of  Commisloners  of  Hennepin  County 
for  grading  3700  ft.  of  Road  No.  8  in  the  Village  of  Robblns- 
dale  under  Contract  No.  14.  Al.  P.  Erickson  is  County 
Audr. 

St,  Paul,  Minn, — The  Board  of  Public  Works  has  approved 
the  plans  of  the  City  Engineer  for  paving  Summit  Ave.  from 
Dale  to  Lexington  Sts.  with  creosoted  wood  blocks.  The 
estimated  cost  is  $95,200  including  gas,  sewer  and  water 
connections.      Oscar    Claussen    is    City    Engr. 

Fort  Scott,  Knn. — The  City  Council  will  shortly  advertise 
for  bids  for  about  18  blocks  of  paving  on  portions  of  Oak, 
Broadway.  Sixth  and  Margrave  Sts.  The  estimated  cost  is 
$20,000. 

+Sheridan,  AVjo. — We  are  officially  advised  that  the  City 
Council  has  awarded  a  contract  to  G.  H.  NASH  &  CO.,  Mis- 
soula, Mont.,  at  $33,584  for  21.850  sq.yd.  Dolarway  pavement. 
James    J.    Withrow    is    City    Clk.      Noted    Mar.    6. 

Fort  AVorth,  Tex, — The  Commissioners'  Court  of  Tarrant 
County  has  adopted  plans  and  specifications  by  J.  O.  Travilla. 
St.  Louis.  Eng.  in  Charge,  for  the  construction  of  an  exten- 
sive system  of  good  roads  in  the  county.  The  proposed  work 
will  cost  about  $800,000  and  bonds  have  already  been  issued 
for  the   purpose.      Noted    Dec.    26. 

+C'leveland,  Okia, — We  are  officially  advised  that  bids  as 
follows  were  received.  Mar.  24.  by  the  City  Council  for  vitri- 
fied bi'ick  paving  in  Improvement  District  No.  1:  SWATEK  & 
PARKER.  Oklahoma  City.  Okla..  $39,955  (contract  awarded). 
Connelly  Construction  Co.,  El  Reno,  Okla.,  $40,762,  R.  R. 
Fuller,  Oklahoma  City.  $41,357,  Dudley  Paving  Co.,  Still- 
water. Okla..  $43,435.  Cleveland-Trinidad  Asphalt  Co..  Cleve- 
land. Ohio.  $44,681.  The  Benham  Engineering  Co..  Oklahoma 
City,    is    Engr.    in    Charge.      Noted    Mar.    20. 

+Wntepville.  AVash. — We  are  officially  advised  that  a  con- 
traet has  been  awarded  to  J.  J.  McNERNY,  Wenatchee,  Wash., 
at  approximately  $40,000  for  grading  and  surfacing  with 
waterbound  macadam  about  iM-  miles  of  road  in  Douglas 
County.  Other  bidders  were:  Albert  Smith,  Spokane.  Wash.. 
$53,000:  Columbia  Engineering  &  Construction  Co..  Wenatchee, 
$62,000:  John  Mohr.  Waterville.  Wash..  $42,000.  Robert  P. 
Foster  is   Deputy  County  Engr.     Noted   Mar.    13. 

Coronado,  Calif. — The  Board  of  Trustees  has  begun  the 
necessary  legal  proceedings  for  grading  and  paving  the 
streets  west  of  Orange  Ave.     The  estimated  cost  is  $165,000. 

+E:noondldo,  Calif. — A  contract  has  been  awarded  to  C.  M. 
MARTIN.  Escondido.  at  $11,222,  for  grading  and  surfacing 
about   three   miles   of  streets. 

+L.OH  .VnKeles,  Calif. — Contracts  for  street  improvements 
have  been  awarded  as  follows:  To  D.  D.  CHAPMAN,  at  $10,050. 
for  Johnson  St..  from  Altura  to  Agate  Sts.;  to  W.  J.  Eggert, 
at  $11,419.  for  Western  Ave.,  from  Harrington  Ave.  to  Pico 
St.;  the  FAIRCHILD-GILMORE-WILTON  CO.,  at  $6917,  for 
San  Julian    St..   from   Ninth   to    11th    Sts. 

+A  contract  has  been  awarded  to  the  BARBER  ASPHALT 
Paving  CO..  at  $75,555.  for  improving  Sixth  St.,  from  Ver- 
mont Ave.  to  Bronson  St.  E.  A.  BAKER  received  the  con- 
tract at  $15,619,  for  improvement  of  Hoover  St..  from  Mara- 
thon to  Temple  Sts. 

Pasadrnn,  Cnllf. — The  Citv  Council  received  bids  as  fol- 
lows for  improvement  of  Lake  and  Oak  Knoll  Aves.:  Andrew 
Holloway.  $42,547:  Fred  Osburn.  $43,495:  Barber  Asphalt  Pav- 
ing Co..  $43,835.  For  improving  Hillcrest  Ave..  Andrew  Hol- 
loway bid  $17,556;  Fred  Osburn.  $17,875:  Barber  Asphalt  Pav- 
ing Co..  $19,045.  S.  J.  Van  Ornum  is  Citv  Engr.  Noted 
IiM.    23. 

Pomona,  Calif. — The  City  Engineer  has  been  instructed  to 
prepare  plans  for  street  improvements  to  connect  with  the 
State  Highway.  The  pavement  will  probably  be  crushed 
rock  and  asphaltic  oil.  The  estimated  cost  is  $50,000.  Clar- 
ence E.  Bayley  is  City  Engr. 

San  D^eKo.  Calif. — The  Board  of  Trustees  of  East  San  Diego 
has  ordered  the  paving  of  University  Ave.,  from  the  citv  limits 
J  ^J.""'^'  ^'-  Some  other  street  improvements  are  planned. 
and  the  total  cost  is  estimated  at    $80,000. 

San  Francisco,  Calif. — The  City  Engineer  is  preparing 
plans    for   construction    of   a    scenic    boulevard    from    the    foot 


The  city  has  ordered  the  Improvement  of  San  Bruno  Ave., 
and  $75,000  has  been  appropriated  by  the  city,  it  agreeing  to 
pay  for  one-half  of  the  improvement,  and  the  property  own- 
ers to  pay  the  other  half.  The  street  will  be  uaved  with 
asphalt  on  a  concrete  base.  ' 

„  'fcV.'.",'!!'"'  f'n"'-— A  contract  was  awarded  to  SCHLAICH 
&  KREY.  Vlsalla,  at  $10,467,  for  Improvements  on  WeBt 
Center  St.,    from    Encino   to  UlddlngH   Ave. 

INniSTHI.AL   WORKS 

Attleboro,  MasM. — An  addition  will  be  made  to  the  factory 
of  the  Watson  Co.  on  Mechanic  St.  It  will  be  of  brick,  four 
stories.  60x185  ft.,  to  cost  $60,000.  The  power  house  Is  also 
to  be  enlarged.  P.  P.  Sheldon  &  Son.  Industrial  Trust  Bldg.. 
Providence.   R.    I.,   are   Archs. 

Holyoke,  .llaNs — A.  B.  Hemphill  contemplates  the  erection 
of  a  mill  for  light  manufacturing  at  Cabot  and  Bond  Sts. 
The  proposed  building  will  be  three  or  four  stories,  about 
40x75    ft.,    of    brick. 

Sprlnefleld,    Mass — The    John    Swalne  Iron    Works    Co.    has 

secured   a    site    in    Cypress   Court,    and    is  having    plans   drawn 

°^,,\  "<"«'„ four-story  building  of  mill  construction,  which 
will   be  50x60   ft. 

Waltbam,  iMass, — Plans  have  been  drawn  for  a  factory 
to  be  built  on  Newton  St.  for  the  Stephens  Mfg.  Co.  It  will 
be  of  concrete  blocks,  three  stories.  28x108  ft.,  to  cost  $12,000. 

G.  E.  Strout,  621  Main  St.,  is  Arch. 

Dantam,  Conn — Plans  are  being  figured  for  a  new  fac- 
tory to  be  erected  in  Bantam,  for  the  Trumbull-Vanderpool 
Electric  Co.,  to  replace  the  building  recently  destroyed  by  fire. 
It  will  be  built  of  brick,  three  stories  and  basement,  40x80  ft 
Plans  were  prepared  by  the  Fletcher  Engineering  Co., 
Bridgeport,    Conn.      Noted   Mar.    6. 

Bristol,  Conn. — Unkgelbach  &  Perry.  Archs..  New  Britain, 
Conn.,  are  preparing  plans  for  an  addition  to  the  factory  of 
the  C.  J.  Rost  Co.  It  will  be  of  brick,  mill  construction, 
40x120    ft.,    three   stories. 

New  Haven,  C^nn — Estimates  are  asked  by  the  National 
Folding  Box  &  Paper  Co.  for  an  addition  to  its  plant  on 
James  St.  This  building  will  be  five  stories,  100x200  ft.,  of 
brick,  heavy  mill  construction.  Freight  elevators  will  be 
required.     The  Sperry  Engineering  Co.   has  prepared  plans. 

Kockvllle,    Conn The    J.    J.    Regan    JIfg.    Co.    will    build    a 

brick  addition    to   its   factory,    to   be   two   stories,    70x100   ft. 

Amsterdam,  N.  Y. — Plans  have  been  prepared  by  C.  R. 
Makepeace,  Arch.,  Butler  Exchange  Bldg..  I'rovidence  R.  I 
for  the  construction  of  a  two-story  knitting  mill.  74x40  ft.,' 
for    the    Blood    Knitting    Co. 

+  Brooklyn.  N.  Y. — The  Bay  Ridge  Ice  Co..  725  Chauncey 
St.,  has  awarded  a  contract  to  J.  AUER  &  SONS.  648  Lexing- 
ton Ave.,  for  the  construction  of  a  two-story  brick  ice  plant, 
138x76  ft.,  on  62d  St..  near  Sixth  Ave..  Brooklyn.  The  esti- 
mated cost  is  $200,000.  Koch  &  Wagner.  20  Court  St..  are 
the  Archs. 

+  BulTala.  N.  Y. — Gerhardt  Long  has  awarded  a  contract 
to  HERMAN  BECK.  325  Winslow  Ave.,  at  $21,000.  for  the  con- 
struction of  a  two-story,  brick  bottling  works,  132x86  ft  at 
Best  and  Jefferson  Sts.  J.  C.  Schultz,  1370  Main  St..  is  the 
Arch. 

Bryan,  Ohio — The  Bryan  Show  Case  Co..  Bryan,  is  receiv- 
ing bids  for  the  erection  of  a  showcase  factory,  75x100  ft  A 
C.    De   Curtins,    Lima.    Ohio,    is   Arch. 

Cleveland,  Ohio — Bids  are  being  received  bv  the  Eagle 
Laundry  Co..  Cleveland,  for  the  erection  of  a  three-story  and 
basement  laundry,  62x104  ft.  The  cost  has  been  estimated  at 
$40,000. 

The  W.  S.  Biddle  Co..  Cleveland,  has  been  incorporated  with 
a  capital  of  $25,000.  A  site  has  been  purchased  on  East  45th 
St..  on  which  the  company  plans  to  erect  a  factory 

The  Lindsay  Wire  Weaving  Co.  Cleveland,  is  having  plans 
prepared  for  the  erection  of  an  addition  to  its  plant.  The 
Osborn  Engineering  Co..  Cleveland,  is  preparing  the  plans  and 
will  supervise   the  work. 

The  West  Steel  Co..  Cleveland,  has  plans  In  preparation 
for  the  erection  of  an  addition  to  its  foundry.  D  F  Lans- 
downe.  805  East  70th  St..  Cleveland,   is  Secy. 

Toledo,  Ohio — The  Toledo  Spark  Plug  Co..  Toledo  Ohio, 
is  planning  to  erect  an  addition  to  its  factory,  to  cost  $10,000. 

Toledo,  Ohio — The  Advance  Machine  Co..  Toledo  will  in- 
crease its  capital  from  $80,000  to  $100,000.  to  provide  for 
the  erection  of  its  proposed  addition. 

West  Toledo.  Ohio — The  Lake  Shore  &  Michigan  Southern 
Ry.  is  preparing  to  let  contracts  for  the  erection  of  two 
roundhouses  and  a  power  plant  at  its  Airline  Junction  yards 
at    West   Toledo. 

Fort  Wayne,  Ind, — The  American  Road  Machinery  Co.,  Fort 
Wayne,  will  make  improvements  to  its  plant,  to  cost  about 
$50,000. 

-Van    .\rbor,   MIoh — The  Hoover   Steel   Ball    Co.,    Ann   Arbor. 

plans  to  double  the  capacity  of  its  present  plant  at  Ann  Arbor. 

Detroit,    Mich. — The    Keeton    Motor    Co..    Detroit,    will    erect 

several    new    additions    to    its    new    factory    at    Detroit.      C     B. 

Shaffer  is  Pres. 

The  Goodspeed-Detroit  Mfg.  Co.,  Detroit,  will  erect  a  brick 
factory,  48x154  ft.,  for  the  manufacture  of  automobile  acces- 
sories. 

Flint,  Mleh The  Weston-Mott  Co.,  Flint,  will  erect  a  heat- 
treating  plant.  75x325  ft.  The  company  manufactures  auto- 
mobile   axles. 

Rockford,  III. — The  Eclipse  Gas  Stove  Works.  Roekford. 
has  plans  in  preparation  for  the  erection  of  an  addition. 
65x85  ft. 

BloomlnKlon,  HI. — The  Chicago  &  Alton  R.R.  plans  to  erect 
four  new  shop  buildings  which,  with  improvements  to  the 
present  equipment,  will  cost  $1,000,000. 
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ChlcaKo.  Ill G.  J.  Haupmann.  North  American  Bldg..  Chi- 
cago, will  erect  a  foundry,  to  cost  $20,000.  at  1725  North  45th 
Court.      E.    J.    Arenstein.    105    South    Dearborn    St..    Chicago,    is 

The  L  F  Nonnast  Co..  Chicago,  plans  to  erect  an  addition 
to  its  factory.  The  new  structure  will  be  seven  stories. 
50x70   ft. 

Charlea  City,  lona — The  Eureka  Carburetor  Co.  plans  to 
erect   a   plant   in    Charles   City,    to   cost    approximately    $25,000. 

Davenport.  Iowa — The  Independent  Baking  Co..  Davenport, 
will  erect  a  five-story  bakery  and  office  building.  George  M. 
Bechtel    is    Pres. 

Minneapolis.  Minn. — The  Shotwell-Harris  Co..  Minneapolis, 
has  approved  plans  and  will  soon  ask  bids  for  the  construc- 
tion of  a  plant  for  the   manufacture   of  tools   and  dies. 

H.  R.  Patten.  Minneapolis,  has  secured  a  permit  to  erect 
a  three-storv  bakerv  and  garage  at  49-51  Western  Ave.  The 
estimated  cost   is  $30,000. 

Omaha.   Xeb The  Carpenter  Baking  Co.   plans  to  erect  an 

addition  to  its  bakery,  to  cost  approximately  $100,000.  It  will 
be  a  four-story  structure. 

Mlasonla,  Mont. — The  Missoula  Canning  &  Produce^  Co.. 
Missoula,  recently  incorporated  with  a  capital  of  $2d.0«0. 
will  erect  a  plant.  L.  B.  Converse.  P.  M.  Reilly  and  F.  Hen- 
solt    are    interested. 

St.  Lonia.  .Mo. — The  St.  Louis  Motion  Picture  Co..  St.  Louis. 
plans  to  enlarge  its  plant  at  25th  and  Montgomery  Sts..  to 
about  double  its  present  capacity.     O.  E.  Goebel  is  Pres. 

Reno.  Xev.— The  Union  Oil  Co..  Los  Angeles.  Calif.,  is  Plan- 
ning to  erect  adistributing  plant  at  Reno.  Nev.  About  $100.- 
000  will   be   expended.      E.   L.   Van    Buren  is   in   charge. 

Lake  Wenatchee.  Waah. — .\ppleton  &  Carter.  Lake 
TS'enatchee.  plan  to  erect  a  new  shingle  mill,  which  will  cost 
approximately   $15,000. 

Little  FallM.  'n'aiib. — The  Toronto  City  Products  Co..  Little 
Falls,  has  been  incorporated  with  a  capital  of  $100,000.  by 
J.  A.  Veness.  George  \V.  Daniels  and  W.  R.  Riley.  The  com- 
pany win  erect  a  plant  at  Litr'e  Falls  for  the  manufacture  of 
tile. 

Seattle,  AVaah. — The  Harbor  Island  Lumber  Co..  Seattle, 
plans  to  rebuild  its  sawmill,  which  was  damaged  by  fire  on 
Mar.    1.    to   the   extent  of  about   $50,000. 

Tacoma.  Waah. — The  Coast  Iron  &  Machine  Works  has 
acquired  a  site  at  Center  and  Hood  Sts..  and  will  erect  a 
factory. 

The  Citv  of  Tacoma  will  vote  bonds  at  the  spring  election 
for  the  erection  of  a  cold-storage  plant  at  the  municipal  dock. 
The  machinery  will  cost  about  $90,000.  J.  C.  Corbin.  Seattle, 
\\'ash.,    has   prepared   plans. 

Wenatchee.  Wash.^The  Wenatchee  Natural  Ice  Co..  re- 
cently incorporated  by  H.  A.  Harrison.  A.  E.  Wieland  and  A.  D. 
Morton,    plans    to   erect    an    ice    plant   at    Wenatchee. 

Portland.  Ore. — The  Troy  Laundry  Co..  Portland.  Is  having 
plans  prepared  for  the  construction  of  a  steam  laundry  plant 
at  East  nth  and  East  Pine  Sts..  Portland.  The  estimated  cost 
Is  $75,000.      E.    F.    Lawrence    Is  the  Arch. 

Portland.  Ore. — Porter  Bros..  Railway  Exchange  Bldg.. 
Portland,  have  purchased  102.000  acres  of  timber  land  in  Flinn 
County,   and   will   erect   two   large   sawmill    plants. 

Bakeraaeld,  Calif. — The  U.  S.  Asphalt  Co..  Bakersfleld.  will 
erect  an  asphalt  plant,  to  cost  approximately  $150,000.  T.  C. 
Bond   is   in   charge. 

Lodl.  Calif. — The  Lodl  Electric  Appliance  Co..  I.,odl.  will 
be  Incorporated  with  a  capital  of  $50,000.  and  will  erect 
and  equip  a  factory  at  Lodi.  for  the  manufacture  of  auto- 
matic water  heaters. 

l,oa  .\nKrlea.  Calif. — The  California  Well  Tool  Works.  Los 
Angeles,  has  taken  out  a  permit  to  erect  a  new  machine  shop. 

The  California  Paint  &  Glass  Co..  Los  Angeles,  has  acquired 
a  site  on  Lafavette  St..  Los  Angeles,  and  will  erect  a  plant 
for  the  manufacture  of  Its  specialties.  The  estimated  cost  Is 
$50,000.     J.  A.  Traters  and  A.  R.  Townsend  are  Interested. 

Loa  Bancoa.  Calif. — Frank  Roselll.  Los  Bancos.  Is  Interested 
In  a  company  which  Is  being  formed  by  local  business  men 
with  a  capital  of  $10,000.  for  the  purpose  of  establishing  an 
Ice   plant   and   cold-storage   plant   at    I>08   Bancos. 

Loyalton.  Calif. — A.  F.  Dodge.  Exeter,  Calif.,  and  K.  E. 
Squires.  Salt  Lake  City.  Utah,  have  taken  over  the  mill  of  the 
California  Lumber  Co..  near  Loyalton,  and  will  expend  about 
$10,000  for  Improvements. 

Miea.  Calif. — <i.  M.  Anderson  will  erect  a  group  of  factory 
buildings  at  Nlles.  for  the  manufacture  of  moving  picture 
films.  The  estimated  cost  Is  $50,000.  O.  W.  Page,  Rea  Bldg., 
San  .loB^i.   Calif..  Is  the  Arch. 

Oak  Park.  Calif. — The  Phoenix  Milling  Co..  Sacramento, 
Calif..  Is  having  plans  prepared  for  the  construction  of  a  four- 
story  milling  plant  at  12th  and  li  Sts..  r>ak  Park.  The  i-stl- 
mated   cost   IH   $80,000. 


C.    Jackson,    recently    of    Los 
planning    to    build    a    ste 
$12,000   will    be   expended. 

WIlmlnKlon.  Calif. — The  Monarch  Canning  Co.  will  erect  a 
flah  lanii'Tv  to  cost  about  $25,000.  Including  equlnm<-nt.  G. 
Jj.  Hogan  42S  (:\Uzi-ni>'  National  Hank  HIdg..  Los  Angelea,  C. 
F.   HoUnnd   and   A.    P    Scudder  are    the  ..wners. 

FKnF.H\l,  (;OVKIl\MK>T  WOHK 

nrrdslnB — Rranford.  Conn. — Hlds  were  received  Mar.  22, 
bv  MaJ.  G  li.  rillMl.ury.  Corps  Engra..  IT.  S.  A..  New  Lon- 
don. Conn,  for  dre.lglng  In  llriuiffird  Harbor.  Conn.  .  Th<' 
bids  follow:  Atlantic  Dredging  Co..  »1  New  St.,  New  York. 
22  fir.  per  cu.vrt.:  Maritime  Dredging  Co..  KO  Ilroad  St.,  New 
Torkj^  ID.Sc:  .lohn  A.  Heeley.  300  Church  Ht.  New  York.  2Br.: 
the   T.  A.  Hcott  Co..    New  London.  Conn  .    I9.7r.c. 

tnreilBlac— New    Haven.    Conn— Blda    \yere    received    Mar 
y  MaJ.   O.  n.  Plllabury.  Corps  Bngra..  II.   R    A.,   New  Lon- 


don. Conn.,  for  dredging  in  New  Haven  Harbor:  The  bids  fol- 
low: Contracts  for  the  work  have  been  awarded  as  follows: 
Sections  1  and  2,  350.000  cu.yd.  and  92.000  cu.yd..  respectively, 
to  the  TAYLOR  DREDGING  CO..  Jersey  City.  N.  J.,  at  13.5c. 
and  14c.  per  cu.yd.;  and  Sect.  3,  about  23.000  cu.yd.  to  the 
T.  .\.  SCOTT  CO..  INC.,  New  London,  at  22c.  per  cu.yd. 

Dredging — New  London.  Conn. — Bids  were  received  by  JIaj. 
G.  B.  Pillsbury.  Corps  Engrs..  U.  S.  A..  New  London.  Conn., 
Mar.  27.  for  dredging  in  the  Mystic  River.  Conn.  The  bids 
follow:  The  J.  S.  Packard  Dredging  Co.,  Providence.  R.  I..  20c. 
per  cu.yd.;  the  T.  A.  Scott  Co.,  Inc.,  New  London.  18c.  per  cu.yd. 

Riprap  Dikes — New  London,  Conn. — Bids  will  be  received 
bv  Maj.  G.  B.  Pillsbury.  Corps  Engrs..  U.  S.  A.,  New  London. 
for  the  construction  of  riprap  dikes  and  revetment  on  the 
Connecticut    River. 

+Crane — New  York.  N.  Y. — The  contract  has  been  awarded 
by  the  Bureau  of  Yards  and  Docks.  Navy  Dept,  Washington, 
D.  C..  for  furnishing  a  locomotive  crane  of  50  gross  tons 
capacity  for  the  New  York  Navv  Yard,  to  the  BROWNING 
ENGINEERING  CO..  Cleveland,  at  $47,950.  List  of  bidders 
noted   Feb.   2". 

Dredging — Wilmington.  Del. — All  bids  for  dredging  Wil- 
mington Harbor  have  been  rejected.  Bids  were  opened  by 
Maj.  R.  R.  Raymond.  Corps  Engrs..  U.  S.  A..  Wilmington.  List 
of  bidders  noted  Mar.   20.      Bids  were  opened  Mar.  S. 

Stone  or  (iravel — Wilmington.  N.  C. — Bids  will  be  received 
by  Maj.  H.  W.  Stickle,  Corps  Engrs..  U.  S.  A.,  until  Apr.  25, 
for  about  lii.OOO  tons  of  crushed   stone   or  gravel. 

Riprap — Washington.  D.  C. — Bids  will  be  received  bjr 
Lieut.-Col.  W.  C.  Langfitt,  Corps  Engrs.,  U.  S.  A..  Washington, 
until  Apr.  23.  for  furnishing  and  unloading  riprap  on  Ana- 
costia  Falls,   D.    C. 

+Snbmarlnea — Washington,  D.  C. — The  Navy  Department, 
Washington.  D.  C,  Mar.  IS,  awarded  the  contract  to  the 
LAKE  TORPEDO  BOAT  CO..  Bridgeport.  Conn.,  for  the  con- 
struction   of   three    submarine   boats. 

A^QuarterboatH — Norfolk.  Va. — Bids  will  be  received  by 
Lieut.-Col.  E.  Eveleth  Winslow,  Corps  Engrs..  U.  S.  A..  Norfolk, 
until  noon.  Apr.  26.  for  furnishing  or  constructing  two  wooden 
quarterboats. 

Poat  OIBce — Tifton.  Ga. — Bids  were  received  as  follows, 
Mar.  26.  for  the  construction  of  a  post-office  at  Tifton:  J.  L. 
Crouse,  Greensboro.  N.  C.  (a)  $56,800;  lb)  $57,800:  J.  P.  Jen- 
kins &  Co..  Ocala.  Fla..  (a)  $54,700:  (b)  $55,700:  George  Beck- 
ing. Chatannooga,  Tenn..  (a)  $54,700:  (b)  $55,700;  George 
Becking.  Chatannooga,  Tenn..  (a)  $54,293:  (b)  $54,793:  C.  M. 
Leach.  Boston.  Mass..  (a)  $54,831:  (b)  $55,973;  Newport  Con- 
tracting &  Engineering  Co..  Newport  News.  Va.,  (a)  $53,894; 
(b)  $54,894;  Algernon  Blair,  Montgomery,  Ala.,  (a)  $48,500: 
(I))  $50,000;  Wise  Granite  Co..  Richmond.  Va..  (a)  $52,800:  (b) 
$53,800:  Daniel  T.  McCarthy.  Philadelphia,  Penn..  (a)  $53,395; 
(b)  $53,730:  James  Deveault.  Canton.  Ohio,  (a)  $47,500:  (b> 
$48,000:    (a)    limestone;    (b)    sandstone. 

Levee — Vicksburg.  Miss. — Bids  were  opened  Mar.  20.  by  the 
U.  S.  Engineer,  Vicksburg,  for  the  construction  of  the  sub- 
banquette  levee,  involving  about  25.000  cu.yd.  The  bids  fol- 
low: Helgason  Brothers,  Vicksburg.  27Vi!C.  a  cu.yd.;  Outpost 
Planting  Co..  Alsatia.  La.,  24c.:  R.  T.  Clark,  Natchez,  SOc; 
Robert  Nicholson,    Lake    Providence,   La.,   35c. 

Canal — Louisville.  Ky. — Bids  were  received  by  Maj.  J.  C. 
Oakes.  Corps.  Engrs..  U.  .S.  A..  Louisville,  for  widening  the 
Louisville  and  Portland  Canal:  Henry  Bickel  Co..  Louis- 
vllle.  $656,095;  J.  H.  Cahill.  Louisville.  $673,033:  Callahan 
Construction  Co.,  Knoxville,  Tenn..  $700,808:  Mason  &  Hanger 
Co..  Richmond.  Kv.,  $713,107:  Ashevllle  Construction  Co., 
Asheville.    N.    C.    $743,809. 

•Canal^Babb,  Mont.— Bids  will  be  received  by  the  U.  .s! 
Reclam.atlon  Service.  Babb,  until  2  p.m..  Apr.  28.  for  the  con- 
struction of  22  miles  of  the  St.  Mary  Canal  Milk  RIv  ~ 
Ject.  Mont.  The  work  will  Involve  the  excavation  of  about 
1.201.000  cu.yd.  of  material  and  extends  along  the  St.  Mar 
River  from  Lower  St.  Marv  I>ake  to  the  North  Fork  of  Mil' 
River  In  the  northwest  portion  of  the  Blackfeet  Indian  Reser 
vatlon.  Mont.  For  particulars  address  the  U.  S.  Reclamatloi 
Service.  Washington.  1).  C,  Helena,  Mont.,  or  Babb,  Mont, 
Morris    I'.ien   Is  Acting   Dir. 

Bremerton.  Wnah, — Congress  has  appropriated  $486,600  to 
be  used  as  follows.  In  the  Navy  Yard  here:  The  sum  of  $120,- 
ijcio  to  start  work  on  shlp-flttcrs  shop  and  steel-stonige  house; 
liower-plant  extension.  $50,000;  sewer  extension.  $30,000;  Im- 
provements to  Pier  8.  $10,000;  paving.  $4000;  renewal  of  tele- 
phone system.  $2000;  extension  of  heating  system.  $10,000:  re- 
iiulldlng  of  Pier  1.  $10,000:  machinery.  Implements,  etc..  $10.- 
00(1;  quarters  for  Marine  Corps  officers.  $30,000;  key  wall.  $15,- 
000;    gunners   quarters.    $6000. 

Pier — Puget  Sound.  Wash. — Bids  were  received  as  follows, 
.Mar.  29.  bv  the  llureau  of  Yards  and  Docks.  Navy  Dept., 
Washington,  1).  C,  for  the  construction  of  Pier  No.  4  at  the 
navy  yard.  Puget  .Sound.  Wash;  (1)  Net  price  for  pier  and 
dredging  complete  (based  on  dredging  27.000  cu.yd  ):  (2)  net 
price  for  pier  complete,  not  Including  dredging:  (3)  ni-t  price 
per  cu.vd.  for  dredging  complete:  (4)  net  price  to  be  deducted 
from  Items  1  and  2  for  each  Interior  bay  of  30  ft.  deducted 
from  length  of  pier:  (5)  net  price,  per  cubic  yard  for  dredging 
In  specified  restricted  areas:  Penn  Bridge  Co..  Washington, 
I>.  C..  (2)  $176,739:  f4)  $10,000;  Pearson  Construction  Co.. 
Seattli-,  Wash..  (2)  $177,288:  (4)  $9936;  Internnional  (^ontract 
Co..  Seattle.  Wash..  (I)  $196,683:  (2)  $184,533:  f3)  60c.:  (4) 
$9388;  (R)  ftOc:  Graff  ConHlructlon  Co..  Seattle.  Wash..  (1) 
$233,909:  alternate.  $175,000:  (2)  $220,409:  (4)  $7500;  Erlckaon 
Cr.nslrucllon  Co..  Seattle.  Waah.,  (I)  $166,331  (rei'elved  after 
the   hour  of   opening). 
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SnultlnK    Ai    Kellnlng    Co.,    36r.    W.-st    SI..    N.^w    York.    $83,51 
tIfOiKc   «•    Fiiwlir,    WushliiKton,    D.    C,    $81.SS«;    NaHsaii    Smo 
IMK    *    RfHiiliiK    Co.,    fi03    West    2!lth    St..    New    York.    $84,!l' 
.loacph    Rosi-iitharH    S:>n8.     Inc.,     rhlladi'lphla,     IVnn..     $77,130. 
Mat.  rial  will   be  liellvort'd   to  contrartor  f.o.b.   curB  at  Colon. 

Ijumlifr — ranania — Bids  wert^  rect'lvfd  as  follows.  Mar.  26, 
by  MaJ.  F.  C.  Bobks,  Corps  EriKrs.,  U.  S.  A..  Ueneral  I'ur. 
ottlcfr.  Isthmian  Canal  Coniii..  WashinKtoii.  U.  C,  for  furnish- 
ing 1,431.000  ft.  B.M.,  of  lumber.  lonK-leaf  yellow  pine  or 
UouKlas  flr,  of  various  sixths :  .\.  S.  Uacon  &  Sons.  Savannah, 
Ga..  $49,735;  ChieaRo  lAimbir  Ai  Coal  Co..  St.  I.,ouls,  Mo.. 
$42,121;  G.  lilias  &  Hro.,  Huffulo.  N.  Y..  $46,538;  Great  Southern 
lainiber  Co.,  HoKalusa.  L,a.,  $42,353;  J.  K.  Joyce,  ChleaKO,  111.. 
$41.!122;  Long  Hell  Lumber  Co.,  Kansas  City,  Mo..  $43,836;  Tem- 
plenian  Bros..  New  Orleans,  1-a.,  $47,079;  \V.  H.  Oraee  &  C;o.. 
San  Francisco.  Calif.,  $39,781  (fir.  delivery  at  ,\ncon);  Thomas 
E.  Coale  Lumber  Co..  New  Orleans.  La..  $47,391;  Rainwater 
Lumber  Co..  New  Orleans,  La..  $40,068.  Delivery  at  Colon, 
lumber,  lonK-leaf  yellow   pine   unless  otherwise  specified. 

liulldliiK'N — Hawaii — Plans  have  been  completed  by  the  Bu- 
reau of  Yards  and  Docks,  Washington,  D.  C,  for  the  con- 
struction of  a  group  of  hospital  buildings  at  the  naval  sta- 
tion at  Pearl  Harbor.  H.  T.  Rids  will  be  received  until  May 
10.  The  buildings  will  be  constructed  of  reinforced  con- 
crete.    The  estimated  cost  is  $880,000. 

MISfEI,!.  ANKOI'.S 

Rulkbrnd — Boston.  Mass. — The  Directors  of  the  Port  of 
Boston  win  construct  about  11.500  ft.  of  oak  and  spruce  hulk- 
head  at  .Jeffries  Point,  East  Boston.  The  cost  of  the  pro- 
posed wrk  has  been  estimated  at  $200,000.  Bids  will  be 
asked  soon. 

Tunnel — Boston.  Mass. — Bids  were  received  Mar.  25  by  the 
Boston  transit  Commission  for  the  construction  of  Sect.  B 
Dorchester  tunnel:  Rowe  Contracting  Co.,  Brighton,  Mass., 
$476,389;  James  .J.  Coughlan  Co..  43  Tremont  St..  Boston. 
$407,766:  P.  McGovern  &  Co..  6  Beason  St..  Boston.  $397,720; 
Conners  Bros.  Co..  157  Plain  St..  Lowell.  Mass.,  $380,739: 
Coleman  Bros..  1  Marginal  St,  Chelsea.  Mass..  $367.480 : 
HUGH  N.WVN  CONTRACTING  CO..  82  Savin  St.,  Roxbury, 
Mass.,   $351,048    (awarded   contract). 

Sand,  Oravel,  Ktv. — Everett.  Mass. — Bids  will  be  received 
by  the  Board  of  Public  Works  until  Apr.  7.  for  furnishing 
sand,    gravel,   cement,   granite   blocks,    etc. 

Wharf  Kxtenxlon — Nantasket.  Mass. — The  Nantasket  Beach 
Steamboat  Co..  Nantasket,  is  considering  the  construction  of 
an  extension  to  its  wharf  and  to  include  a  public  dock. 

Rath  HoiiMeM — Providence.  R.  T. — The  city  of  Providence 
has  been  authorized  by  the  State  Legislature  to  borrow  $50.- 
000.  for  the  purpose  of  erecting  two  public  bath  houses.  J. 
H.  Gainer  is  Mayor. 

Comfort  Station — Hartford.  Conn. — Plans  have  been  com- 
pleted and  bids  will  be  received  soon  by  the  city  for  the 
construction  of  a  comfort  station  on  a  site  in  the  rear  of  the 
Cltv  Hall.  The  building  will  cost  about  $25,000.  Smith  & 
Bassett,    36    Pearl    St.,    are    Archs. 

BHok.  Cement.  Sand — Hartford.  Conn. — Bids  will  be  re- 
ceived bv  the  Board  of  Contract  and  Supply  until  11  a.m., 
Apr..  8.  for  furnishing  about  100.000  brick.  900  bbl.  of  port- 
land  cement  In  cloth  sacks  and  100  cu.yd.  of  sand  for  the 
use    of   the    Street    Department. 

Dred^lne — Albany.  N.  Y. — The  State  of  New  York  is  con- 
sidering the  dredging  of  Owasco  Lake  and  the  ccnstruction 
of  a  breakwater  at  the  foot  of  the  lake.  The  cost  of  the 
lake  is  estimated  at  $20,400.  Duncan  W.  Peck,  Albany,  is 
State  Supt.  Pub.  Wks. 

BarKe  Canal — Albany.  N.  Y. — Bids  will  be  received  by 
Duncan  AV.  Peck.  State  Supt.  Pub.  Wks..  Albany,  for  Barge 
Canal  Contract  No.  112.  Erie  Canal  Sections  9  and  10.  for 
driving  steel  sheet  piling  in  the  embankment  of  the  canal 
at  certain  localities  within  the  limits  of  Contracts  No.  60  and 
66:  also  contract  No.  113,  Erie  Canal.  Sections  9  and  10.  for 
furnishing  piles  at  Bushnell's  Basin.  N.  Y..  and  at  Holley.  N. 
Y.  Detailed  specifications,  engineer's  estimate  of  quantities, 
bidding  blanks,  form  of  contract  and  bonds  required  and 
other  information  ma\'  be  had  at  the  office  of  the  Superin- 
tendent of  Public  Works.  Albany,  at  the  office  of  the  .Assist- 
ant Superintendent  of  Public  Works  for  the  Middle  Division. 
Syracuse.  N.  Y, ;  at  the  offlcc  of  the  .Assistant  Superintendent 
of  Public  AVorks  for  the  Western  Division.  Rochester.  N.  Y. : 
and  at  the  Canal  Office.  Spaulding's  Exchange.  Buffalo.  N.  Y. 

+  Aqueduot  (Barge  Canal  Work) — Albany.  N.  Y. — The  con- 
tract has  been  awarded  to  the  MARY^LAND  DREDGING  & 
CONTRACTING  CO..  Baltimore,  Md..  for  Contract  No.  65 
which  provides  for  the  construction  of  a  concrete  arch  at 
Medina.  N.  Y..  at  $1,000,098.  Bids  were  received  Mar.  IS.  by 
Duncan  W,  Peck,  State  Supt.  Pub.  Wks.,  Albany.  List  of 
bidders  noted  Mar.  27. 

StableH  and  StorehouHe — Binghamton.  N.  Y. — The  state  of 
New  York  is  considering  the  construction  of  an  addition  to 
the  state  armory  to  be  used  for  military  stables  and  a  store- 
house. Estimated  cost.  $100,000.  Duncan  W.  Peck,  Albany, 
N.  Y.,  is  State  Supt.  of  Pub.   Wks. 

Bridge  Plaza — Brooklyn.  N.  Y. — The  Board  of  Estimate, 
Mar.  27,  agreed  to  expend  $675,000  on  the  Brooklyn  plaza  of 
the  Manhattan  Bridge.  The  board  gave  its  approval  to  the 
form  of  contract,  plans,  specifications  and  estimate  of  cost  of 
the  work.  It  includes  roadways,  footwalls.  stairs  and  archi- 
tectural treatment,  including  pylons,  railings,  parking,  drain- 
age and  lighting  system.  Tt  also  includes  the  subway  con- 
nection between  the  bridge  and  the  Foiirth  Avenue  subway. 
This  is  the  only  portion  of  the  Fourth  Avenue  subway  sys- 
tem not  no"w  undei-   contract    oi'  completed. 

Boat  Honxe — Buffalo.  N.  Y. — Plans  are  being  prepared  in 
the  office  of  the  State  Architect.  Albany.  N.  Y..  for  the  erection 
of  a  three-storv  boat  house  with  dock,  at  the  foot  of  Porter 
Ave.      The  building  will   he    of   brick.      Estimated   cost.    $40,000. 

Bar^e  Canal  Terminal — Fort  Plain.  N.  Y. — Bids  were  re- 
ceived by  Duncan  W.  Peck.  .State  Siipt.  Pub.  Wks..  Albany, 
N  Y.,   for  the   construction   of   Barge   Canal   Terminal   at   Fort 


Plain.  The  bids  follow:  The  Leary  &  Morrison  Co.,  Falrporl, 
N.  Y..  $26,860:  Albert  M.  Hanker,  C.loverHvllle,  N.  Y..  »27,0«6; 
S.  Pearson  &  Son  Co..  New  York,  $37,308.  The  work  conslslB 
of  thi-  construction  of  a  harbor  anil  dock  wall  on  the  west 
.-tide    of    the    Mohawk    River    north   of    Ihi-    highway    bridge. 

+  l"lle»— New  York,  N.  V.— Bids  were  received  Mar.  18,  bv 
the  Department  of  Docks  and  Ferries  for  furnishing  and 
delivering  piles.  Classes  2  and  3.  The  contract  has  bi-en 
awarded  to  J.  H.  BENTON  &  CO.,  INC..  45  Broadway.  New- 
York. 

■fComfort  Station — New  York.  N.  Y. — We  are  odlcially  ad- 
vised that  the  Department  of  Parks.  Fifth  Ave.  and  fi4th  St.. 
has  awarded  a  i-ontract  to  JOSEPH  DI  BENEDETTO.  423 
East  115th  St..  at  $17,565,  for  the  erection  and  completion  of 
a  comfort  station  and  playground  building  at  15Ut  St.,  near 
Anisti-rdam  Ave.  Bids  were  received  on  Mar.  13.  Charles 
H.   Stover   is    I'res.      Noted    Mar.   6. 

KeiinlrM  to  Iteereation  Strueturex — New  York,  N.  Y. — Bids 
will  be  received  by  Calvin  Tomklns.  Comr.  of  Doi-ks.  Boro. 
Manhattan,  until  noon,  Apr.  11.  for  Contract  No.  1363,  Classes 
1  and  2,  for  furnishing  all  the  labor  and  materials  required 
for  making  repairs  to  recreation  structures  on  the  East  and 
Harlem    Rivers.    Boro.    Manhattan, 

IMerM — Hoboken.  N,  J.^The  Hamburg-American  Line  is 
considering  constructing  two  concrete  piers  in  place  of  the 
two  present  wooden  piers.  Nos.  2  and  3,  at  its  Hoboken 
terminus. 

Stable — Millvale,  Penn. — Plans  are  being  prepared  W.  E. 
Snaman,  .\rch..  Empire  Bldg.,  Pittsburgh,  Penn.,  for  the  erec- 
tion of  a  stable  for  A.  Pfelffer.  Millvale.  The  building  will 
be    two    stories.    54x100    ft. 

Bath  HouMe — Pittsburgh.  Penn. — The  Oliver  Estate  has  se- 
cured MacClure  &  Spahr,  Archs..  Keystone  Bldg..  to  prepare 
plans  for  a  brick  and  terra  cotta  fireproof  bath  house,  to  be 
built  at  South  Tenth  and  Carson  Sts..  for  the  playgrounds  at 
that  point,  to  cost  about  $100,000.  The  building  Is  to  be 
60x90   ft.      Plans  will   be   completed   by   Apr.    15. 

Dike — Wllkes-Barre.  Penn. — The  city  is  eonsldTlng  the 
construction  of  a  dike  along  the  river  front  at  a  cost  of 
$150,000. 

AMeehanlcal  F^quipment — Baltimore.  Md. — Bids  will  be  re- 
ceived by  the  Board  of  Awards  until  11  a.m.,  Apr.  16.  for  ad- 
ditional equipment  to  be  installed  in  the  new  Polytechnic 
Institute.  North  Ave.,  Calvert  and  20th  Sts.  C.  E.  Stubbs  Is 
Inspector   of    Bldgs. 

+  Stable — Washington.  D.  C. — The  American  Ice  Co.  has 
awarded  the  contract  to  J.  K.  MelVER.  7  Clay  St..  Baltimore. 
Md..    for    the    erection    of    a    stable    to    cost    $13,000. 

Electric  Bloek  Slsnals — Alexandria,  Va. — The  Southern 
Rv.  Co.  has  decided  to  Install  automatic  electric  block  signals 
on  its  line  between  Alexandria  and  Orange.  Va..  a  distance  of 
about  78  miles.     B.  Herman.  Washington.  D.  C.  is  Ch.  Engr. 

+Bulkhead — Augusta.  Ga. — Bids  were  received  Mar.  6  by 
the  River  and  Canal  Commisison,  for  furnishing  material, 
cofferdams,  etc.,  and  constructing  a  reinforced-concrete  bulk- 
head across  the  tail  race.  The  bids  follow;  (a)  Sibley  Mill, 
approximately  3750  cu.yd.  concrete.  45  tons  reinforcing  steel. 
6  gates.  1900  cu.yd.  excavation.  2000  cu.yd.  rock  excavation. 
etc.:  (b)  reinforced-concrete  bulkhead  across  the  tail  race  of 
King  Mill,  2950  cu.yd.  concrete.  40  tons  reinforcing  sti  ■•!,  6 
gates,  1500  cu.vd.  rock  excavation.  2100  cu.yd.  earth  excava- 
tion: Porter  &  Bovd,  Charlotte.  N.  C.  (a)  $66,500.  (b)  $54,000; 
J  A.  Gaboury,  Jacksonville,  Ala.,  (a)  $78,950.  ( b).  $61,137;  W. 
Z.  WILLIAMS,  Macon,  (a)  $59,906  (awarded  contract),  (b) 
$51,288:  A.  J.  Twiggs  &  Son.  Augusta,  (a)  $60,677.  (b)  $52,770; 
Simmons-Mavrant,  Charleston.  S.  C,  (b)  $56,761;  Berry-For- 
tune Construction  Co.,  Augusta,  (a)  $64,793.  (b)  $51,863;  C.  W. 
Requarth.  Charlotte,  N.  C,  (a)  $78,917,  (b)  $69,668:  Thos. 
Sheehan.fi  Richmond,  Va.,  (a)  $68,500,  (b)  $58,000;  A.  J.  Mar- 
tin, Danville,  Va..  (b)  $47,748;  Municipal  Engineering  and 
construction  Co.,  Atlanta,  (a)  $73,437.  (b)  $62,615;  Stuart-Jones 
Co.,  Rock  Hill,  S.  C.  (a)  $64,000.  (b)  $51,000.  The  contract  was 
awarded  on   (b)   to  A.  J.  MARTIN. 

Concrete  Dock — Kissimmee.  Fla. — The  City  Council  has 
authorized  the  Citv  Engineer  to  take  surveys  and  estimates 
for  the  reclamation  of  the  harbor  and  tor  the  construction  of 
a   concrete   dock. 

DralnaKe  (anal — Orlando.  Fla. — Bids  will  be  received  by 
the  Black  Hammock  Drainage  District.  Orlando,  until  Apr.  8. 
for  the  construction  of  19.49  miles  of  drainage  canals  and 
laterals.  The  work  will  require  the  removal  of  240.588  cu.yd. 
of  earth  and  the  clearing  of  about  19  miles  of  right-of-way. 
B.   M.   Robinson   Is  Clk. 

+Koek — Lexington.  Kv. — The  contract  has  been  awarded  to 
LUTES  &  CO..  Lexington,  for  furnishing  the  rock  necessery 
to  repair  the  Favette  County  roads,  at  $1.30  per  ton  of 
2000  lb. 

Dam — Athens.  Ohio — Bids  will  be  received  by  Williams 
&  Patterson,  118  East  Mill  St..  Athens,  until  1  p.m..  -Xpr.  15. 
for  the  construction  of  a  9-ft.  dam  across  the  Hocking  River 
at   the   mill   site   known   as   Barth's   Mill. 

Cement  and  Cruxhed  SlaB — Cleveland.  Ohio — Bids  will  be 
received  bv  the  city  until  noon.  .\pr.  S.  for  furnishing  port- 
land  cement  and  crushed  slag  for  the  city  water  depart- 
ment.     W.   J.   Springborn   is  Dir.   Pub.   .Ser. 

Subway — Lima.  Ohio — The  city  and  the  Erie  R.R.  Co.  have 
reached  an  agreement  whereby  the  Metcalf  St.  Subway  will 
be  constructed. 

Fire  Station — Xenia.  Ohio — The  city  is  considering  an 
issue    of    $10,000    of   bonds   for    the    erection    of   a   fire   station. 

Motordrome — Grosse  Point,  Mich. — W.  S.  Lougee,  Arch.. 
Cleveland.  Ohio,  is  receiving  bids  for  the  necessary  materials 
required  for  the  construction  of  a  motordrome  to  be  located 
at  Grosse  Point. 

Fire  Station — Glenview.  111. — Bids  will  be  received  by  the 
village  until  7  p.m..  Apr.  8.  for  the  erection  of  a  fire  sta- 
tion. 

+Tlle  Drain — Paris.  111. — The  contract  has  been  awarded  to 
the  BAITM  CONSTRUCTION  CO.,  Paris,  for  tile  drain  (shale)  in 
Paris  Union   Drainage    District,    at    $10,520. 

Coal    Docks — Superior,    Wis.^ — The    M.    A.    Hanna    Coal    Go, 
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Superior,  wrill  make  improvements  to  its  coal  docks  at  Supe- 
rior, to  cost  $500,000. 

DItchlne — Creston,  Iowa — The  Creston.  Winterset  &  Des 
Moines  R.R..  Creston,  will  have  a  considerable  amount  of 
ditching,  cut  widening  and  track  surfacing  to  do  during  the 
summer  and  will  probably  be  in  the  market  soon  for  the 
lease  or  purchase  of  a  used  steam  shovel,  dump  cars  and  light 
locomotive  or  to  contract  with  some  parties  having  an  out- 
fit of  this  kind.     Theodore  S.  Delay.  Creston,  is  Engr. 

Drain — Dakota  City,  Iowa — Bids  will  be  received  by  the 
Countv  Commissioners,  Dakota  City,  until  Apr.  9,  for  con- 
struction of  Drain  54.  The  work  will  require  16.710  ft.  6-  to 
20-in.  pipe:  also  Drain  Xo.  45,  35,326  ft.  6-  to  36-in.  pipe.  Bids 
will  be  received  on  clay  and  cement  tile. 

+Dltcli — llinneapolis,  Minn. — Bids  were  received.  Mar.  17, 
by  the  County  Auaiior,  Minneapolis,  for  the  construction  of 
Judicial  Ditch  No.  20.  The  contract  has  been  awarded  to 
ALBRECHT,  ANDERSON  &  ISENBERG.  Glencoe,  111.,  at  16c. 
per  cu.yd.  The  ditch  will  be  5^2  miles  long  and  will  run 
through  portions  of  Hennepin,  Wright  and  Carver  Counties. 
The   total  cost  will   be   about   $10,000. 

+DredBe  Boat  Work — Oregon.  Mo. — The  contract  has  been 
awarded  to  FR.A^NK  B.  STEVENS.  Geneseo,  111.,  by  the  Noda- 
way Drainage  District  Xo.  1.  Oregon,  for  about  140.000  cu.yd. 
of  dredge  boat  work  in  the  district  at  11.3c.  per  cu.yd.  Bids 
were  opened   Mar.   22. 

Storm  Channel — St.  Louis.  Mo. — The  citv  has  awarded  the 
contract  to  JAMES  CARROLL.  Navarree  Bldg.,  St.  Louis,  for 
park  improvements.  The  work  consists  of  constructing  a 
storm  channel  in  Foresark. 

Sobn-ar — St.  Louis,  Mo. — A  constitutional  amendment 
authorizing  the  city  of  St.  Louis  to  become  indebted  to  the 
extent  of  $30,000,000  for  the  construction  of  a  municipal  sub- 
way passed  the  lower  house  of  the  Legislature  Mar.  22.  The 
amendment  already  has  passed  the  Senate  and  will  go  to  the 
people  for  ratification  at  the  fall  election  of  1914.  If  the 
amendment  is  ratified  St.  Louis  can  issue  the  subway  bonds 
If  the  flotation  is  approved  by  a  two-thirds  vote.  Under  the 
proposed  amendment  Kansas  City,  Mo.,  also  is  authorized  to 
vote  subway  bonds. 

+  DrainaK;e — Mabton.  Wash. — The  contract  has  been  award- 
ed to  the  HANS  PEDERSON  CONSTRUCTION  CO.,  .Seattle, 
Wash.,  for  the  construction  of  a  drainage  svstem  near  Mab- 
ton,   at    $20,800. 

^Vharf — Florence,  Ore. — The  city  is  considering  the  con- 
strution  of  a  public  dock  to  cost  about  $10,000. 

Fire  Houiie — San  Branclseo,  Calif. — Plans  for  the  con- 
struction of  a  fire  house  to  be  erected  at  Hoffman  Ave.  and 
Alvarado  St.  have  been  completed  by  the  City  Architectural 
Department.  The  cost  of  the  structure  has  been  estimated 
at  $30,000. 

Plrr — San  Francisco,  Calif. — The  Board  of  Harbor  Com- 
missioners, Mar.  20,  approved  the  plans  and  specifications  for 
the  construction  of  Pier  35.  The  structure  will  be  200x900  ft., 
with  a  railroad  track  on  each  side  and  will  be  used  for 
freight  service.  The  construction  will  be  of  reinforced  con 
Crete   and   steel. 

Wall — Burlington,  Ont. — Bids  w^ill  be  received  until  Apr.  21 
by  R.  C.  Hi-srochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont.,  for 
constructing  a  concrete  revetment  wall  along  the  shore  front 
of  Lake  Ontario,  at  Burlington. 

Wharf — Willow  Point,  B.  C. — Bids  will  be  received  until 
Apr.  4  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,  for  constructing  a  wharf  at  Willow  Point,   B.  C. 

.Street  Car  SyMtem — Hawaii — The  Hllo  Traction  Co.  Ltd., 
has  been  incorporated  to  construct  anfl  operate  a  street-car 
system   in   the   city  of   Hilo.   H.  T. 

Bl'ILDINGS 

Arllnirton,  Mbmi. — A  high  school  will  be  erected  here.  Al- 
ton  .M.   Tupper,   44   Gray  St.   Is  Chn.   of  School  Com. 


I'ittHnpld.  MaNK. — A  four-story  business  block  will  be 
erected  on  Tyl.r  St.  by  David  S.  Freeman,  Columbus  Ave.,  to 
be   used    In   part   as   a    hotel. 

+SprinBfleld,  .Haiiit. — The  Hampden  Trust  Co.  has  awarded 
the  contract  for  a  two-story  brick  office  b><lldlng,  122x66  ft., 
to  be  erected   on  Main  St.,   to  the   Y.   T.  LEY   CO.,   Springfield. 

Buirala,  >'.  Y. — Mltchel  H.  Mark.  Pres.  Mark-Brock  Theatri- 
cal Enterprises,  White  Building,  has  had  plans  prepared  for  a 
theater,  store  and  office  building  at  West  Ferry  and  Grant 
Sts.     The  estimated  cost  Is  $90,000. 

Plans  have  been  completed  for  a  store,  olflce  and  motion- 
picture  theater  to  be  erected  at  Main  and  West  Utica  Sts. 
by  the  Erie  Holding  Corporation.  The  estimated  cost  is  $70.- 
000. 

Frederick  I.'llman,  Mutual  Life  Bldg.,  has  had  plans  drawn 
for  a  motion-picture  theater  to  be  erected  on  Klmwood  Ave. 
near  West  UtIca  St..  60x138  ft.  The  estimated  cost   Is  $50,000. 

Hempntead.  (U  I.)  J*.  Y. — The  Mercy  Hospital  will  erect  a 
building  on  the  site  of  the  Hempstead  Sanitarium.  The 
■  Htlmated   <OHt    Is   $80,000. 

L.ODK  Inland  iHr  (U.  T.)  N.  Y^James  P.  T/nlhan.  Bore, 
Manhattan,  Niw  York,  has  purchased  a  site  at  Jackson  Ave, 
and  the  Sunnyslde  Yards  of  the  Pennsylvania  H.H..  upon 
which  will  be  i-rected  a  six-story  mercantile  building.  The 
estimated   cost    is    $150,000. 

New  York,  \.  Y. — Schwartz  &  GrnsH,  Archs.,  347  Fifth  Ave. 
hav<.  been  commissioned  by  the  Fabian  Construction  Co.  to 
pr.pare  plans  for  the  construction  of  a  12-story  store  and 
I2(f''(    ^'""'""''    "'    ^'    ''''""    2Sth    St.      The    estimated    cost    Is 

I'eabody,  Wilson  &  Brown.  Archs.,  3811  Fifth  Ave  have 
completed  plans  for  the  construction  of  a  12-Btorv  apartment 
house,  at  234  West  76th  St.,  for  W.  W.  Astor.  The  estimated 
cost   Is  $400,000. 


Bing  &  Bing,  505  Fifth  Ave.,  have  purchased  property  at 
46-50  East  58th  St.,  upon  which  it  is  stated  they  wfill  erect  a 
12-story   apartment    house,    100x74    ft. 

Bids  will  be  received  during  this  month  by  Charles  W. 
Buckham,  Arch.,  307  Fifth  Ave.,  for  the  construction  of  a 
21-story  apartment  hotel,  100x75  ft.,  on  the  south  side  of  59th 
St.,  near  Sixth  Ave.,  for  A.  S.  Cocliran,  355  Palisade  Ave. 
Yonkers.  N.  T.     The  estimated  cost  is  $600,000.     Noted  Dec.  19. 

Plans  have  been  filed  by  W.  &  J.  Cloane,  575  Fifth  Ave., 
for  the  construction  of  a  ten-story  warehouse,  98x66  ft.,  on 
the  north  side  of  29th  St.,  near  11th  Ave.  l-ne  estimated  cost 
is  $120,000.  John  B.  Snook  &  Sons,  261  Broadway,  are  the 
Archs. 

Plans  have  been  filed  by  Oscar  Hammerstein,  Seventh  Ave. 
and  42d  St.,  for  the  construction  of  a  four-story  opera  house, 
on  the  east  side  of  Lexington  Ave.,  between  51st  and  50th  Sts. 
W.  H.  McElpatrick,  701  Seventh  Ave.,  is  the  Arch.  The  esti- 
mated   cost    is    $450,000. 

Plans  have  been  filed  by  Schwartz  &  Gross.  Archs.,  347 
Fifth  Ave.,  for  the  construction  of  a  six-story  apartment 
house  at  the  northwest  corner  of  St.  Nicholas  Ave.  and  164th 
St.,  for  the  Albion  Construction  Co.,  2228  Broadway.  The 
estimated    cost    is    $300,000. 

(Boro.  The  Bronx) — The  city  of  New  York  has  filed  plans 
for  the  construction  of  a  new  flve-storv  brick  school,  200x91 
ft.,  on  the  north  side  of  15Sth  St.,  from  Jackson  to  Trinity 
Aves.  The  estimated  cost  is  $250,000.  C.  B.  J.  Snyder,  500 
Park  Ave.,  is  Supt.  School   Bldgs. 

Syracuse,  X.  Y'. — Esenwein  &  Johnson,  Archs.,  781  Ellicott 
Square  Bldg.,  Buffalo,  X.  Y.,  are  preparing  plans  for  a  10- 
story  and  basement  addition,  64x132  ft.,  to  be  made  to  the 
Onondaga   Hotel.      F.   W.    Rockwell   is   Mgr. 

Russell  &  King.  Archs.,  have  completed  plans  and  are  ready 
for  bids  for  a  four-story  and  basement  wholesale  drug  ware- 
house, 70x142  ft.,  to  be  erected  on  West  Willow  St..  by  C.  W. 
Snow    &   Co.      The   estimated    cost   is    $50,000. 

I'tlea,  N.  \. — The  Christian  Science  Church  contemplates 
the  erection  of  an  edifice  at  Genesee  St.  and  Avery  Place.  The 
estimated   cost    is   $40,000. 

.Atlantic  City,  X.  J. — Bids  will  be  received  until  Apr.  23, 
by  H.  A.  Stout  and  W.  B.  Riebenack.  .\ssoc.  Archs..  Bartlett 
Bldg..  for  the  construction  of  a  school  at  Massachusetts  and 
Atlantic  Aves.     Noted  Nov.   21. 

+C'ainden,  X.  J. — The  contract  for  the  construction  of  a 
two-storv  stone  and  brick  school  at  Mt.  Ephraim  and  Jack- 
son Sts.,  has  been  awarded  to  E.  D.  BOYER.  Camden,  N.  J., 
at   $S9,5S4.      Noted   Mar.    13. 

The  lowest  bidders  for  the  construction  of  the  school  at 
29th  and  Muckle  Sts.  were  as  follows:  Turner  &  Stewart, 
Camden,  N.  J.,  at  $88,361:  George  Bachman.  Camden,  at  $89,363. 

Jersey  City,  X.  J. — The  Board  of  School  Estimate  has  de- 
cided to  erect  an  addition  to  School  No.  34  at  the  Boulevard 
and  Warner  Ave.,  Greenville.  The  estimated  cost  is  $137,297. 
Henry  Snyder  is  Supt.  of  Schools. 

+The  contract  has  been  awarded  to  JOSEPH  BIRD  &  CO. 
for  the  construction  of  an  edifice.  53x143  ft.,  parish,  20x91 
ft.,  and  a  rectory,  26x44  ft.,  for  the  St.  Barnabas  Protesant 
Episcopal  Church  at  Sixty-fourth  and  Haverford  Ave.  Archs. 
Duhring,   Okie   &   Ziegler. 

Paterson,  X.  J. — Fred  W.  Wentworth.  Arch.,  140  Market 
St..  is  preparing  plans  for  the  construction  of  a  four-story 
brick  stroe  and  loft  building,  at  Main  and  Van  Houten  Sts.. 
for  the  Henrv  Gerstlev  Estate.  1411  N.  Broad  St..  Philadelphia. 
Penn.     The  estimated  cost  is  $40,000. 

.Vblnfcton,  Penn.' — Bissell  &  Sinclair,  Archs,,  Philadelphia, 
Penn.,  have  been  commissioned  to  prepare  plans  for  the  con- 
struction of  buildings,  for  the  Abington  General  Hospital. 
The  buildings  will  be  two  and  one-half  stories  high,  of  brick 
construction.    107x48    ft. 

Crafton,  Penn. — Press  C.  Dowler.  Arrott  Bldg.,  Pittsburgh, 
will  draw  plans  for  the  Board  of  Education  for  a  brick  and 
stone  high  school  at  Noble  and  Ridge  Ave.  The  estimated 
cost   is   $90,000. 

Rrle,  I'enn The  Palace  Hardware  Co.,  will  erect  a  10- 
story    building   at    913    State    St. 

Huntlneton,  Penn. — The  Board  of  Education  will  erect  a 
school  building,  In  the  Fourth  Ward.  The  estimated  cost  Is 
$40,000. 

Latrube,  Penn. — A.  P.  Cooper.  Uniontown.  Penn.,  will  draw 
plans  for  the  Board  of  Education  for  the  construction  of  a 
two-story  brick  high  school.  The  estimated  cost  Is  $126,- 
000. 

Oil  City,  Penn. — Meals  &Johnston,  Archs..  Oil  City,  have 
been  selected  to  dr.iw  plans  for  the  Y.  M.  C.  A.  building. 
The  building  will  be  four  stories  74x181  ft.  The  estimated 
cost    is   $100,000. 


Plans  are  being  prepared  by  Furness  Evans  &  Co..  Phila- 
delphia for  the  Pinnsylvania  R.R.  Co.,  for  the  extension  to 
their  arcade  building,  at  Fifteenth  &  Market  Sts.  The  build- 
ing will  be  thirteen  stories  of  structural  steel,  and  granite 
and   brick   construction.      The   estimated   cost   Is   $760,000. 

Pbllailelnhin,  Penn, — The  Board  of  Education  has  pur- 
chased a  sit.-  al  13th.  Jackson  and  Junlpi-r  Sts.  and  Snvder 
Ave.,  upon  which  will  be  erected  a  high  school  for  South  Phil- 
adelphia. 

Bids  will  111-  received  until  Apr.  7  by  Paul  A.  Davis.  Arch.. 
1713  Samson  St..  for  the  conntriictlon  of  a  two-storv  brick, 
36xlfl0-ft.  bank  building  at  Front  and  Norrls  Sts.,  "for  the 
Ninth   .National   Bank. 

+  PI(tMhurKh.  Penn.^ — The  contract  for  the  construction  of 
the  blink  and  olTIre  hulldlnc  at  Federal  and  Stoho  Sts.  for 
the  nolliir  Savings  Fund  &  Trust  Co..  has  been  awarded  to 
n.    T     RIFPI.K       Noted    Feb.    27. 

Wllllnmaport,   Penn.  —  Bids  will  be  received  until  Miiy  6.  by 
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slrui-tloil    1)1'    tlu' 

I'niontoivn,  IVnn — ChaiU-s  H.  Gailoy  ami  utli.is  will  crt-ct 
a  tluattr.  The  buildliiK  will  bi-  two-stinli's  and  baseiiu'iil. 
S0.\150    ft.,    of    brick    and    steel.      The    estimated    cost    Is    $S(I.- 

(HIO. 

\VllniliiK<<>n.  Uel. — Charles  A.  Rick,  Arch.,  New  York,  has 
prepared  plans  for  the  construction  of  a  theater  at  Kleventh 
and  Market  Sts..  for  the  1.  R.  DuPont  de  Nemours  Powder 
Co.      The    estimated    cost    is    $200,000. 

Lexington,  Vn. —  Washington  &  Lee  University  will  erect  a 
Kvmnasiuni.  I!.  C.  Fiourney,  701  Withers  Mldg..  Is  Arch., 
WashinKton,  I).  C.     The  .stimated  cost  is  $75,000. 

PetrrHburK.  Vn The  Chamber  of  Commerce  and  the  Retail 

Merchants'     Association     are     planning     thi'     erection     of     the 
Shirley  hotel.     The  estimated    cost  is  $100,000. 

KlohmoiKl.  Vn. — Bids  will  be  received  until  Apr.  3,  by  C.  P. 
Walford.  t'lk.  and  Supervisor,  ,SD5  East  Marshal  St.,  for  the 
construction  of  a  school  building,  at  2Sth  and  Lehigh  Sts.  Car- 
neal  &  Johnston.  Archs.,  Niitlonal  Bank  of  Virginia  Bldg.. 
Richmond. 

ChnrleHton,  W.  V'n. — Phillip  Frankeberg  &  Co.,  contemplate 
the  erection  of  a  four-  or  tive-story  store  and  mercantile 
building.      The   estimated   cost   is   $100,000. 

+Hin<on,  ^V.  Vn. — The  contract  has  been  awarded  to  C.  W. 
McNULTY.  Charleston,  W.  Va.,  by  the  Hinton  Warehouse  Co., 
for   the    construction    of  a    warehouse,    2.'>xl25    ft. 

Nenliern,  N.  f — Bids  will  be  received  until  ..\pr.  19,  by  S.  M. 
Brinson,  Secy,  of  Trustees,  of  Craven  County's  proposed  Farm 
Life  School  as  follows:  (1)  For  each  building  separately,  (2) 
for  bungalow  and  dormitory;  (3)  for  dormitory  and  school;  (4) 
for  buildings  as  a  whole.      F.   K.   Thomson   Is  State  Arch. 

AuKUMtn,  fin. — Bids  will  be  received  until  noon.  Apr.  10. 
by  Hugh  H.  Alexander,  Chn.,  Chronicle  Bldg.  Com.,  for  the 
construction  of  a  10-story  office  building  for  the  Chronicle 
Building  Co.      Noted  Nov.    21. 

Mneon,  Ga. — Blair  &  Adams,  Archs.,  Macon,  are  preparing 
plans  for  the  construction  of  a  high  school.  "The  estimated 
cost   is   100,000. 

Madison,  Fin. — Bishop  &  Greer,  Archs.,  Candler  Bldg.,  Val- 
dosta,  Ga.,  have  prepared  plans  for  the  construction  of  a 
court  house  at  Madison,  for  the  County  Commissioners.  The 
estimated  cost   is  $50,000. 

+SenbreeKe.  Fin. — The  contract  has  been  awarded  to  D.  F. 
FUQUAY.  Daytona  Beach.  Fla.,  tor  the  construction  of  a 
hotel  for  Henry  W.  Haynes. 

Birmlngrhnin.  Ala. — Bids  will  be  received  until  Apr.  5,  by 
the  Board  of  Revenue  of  Jefferson  County,  for  the  construc- 
tion of  an  addition  to  the  court  house.  H.  B.  Wheelock  is 
Arch..   Birmingham,   Ala.      Noted   Jan.    23. 

♦Subcontracts  for  the  construction  of  the  hotel  for  the 
Roden  Hotel  Co.  have  been  awarded  as  follows:  Otis  Elevator 
Co..  New  York,  for  elevators;  electric  wiring  and  heating.  F. 
E.  Newberry.  St.  Louis.  Mo.:  marble,  Alabama  White  Marble 
Co.,  Birmingham;  general  contract,  Marks  Construction  Co. 
Noted  Jan.  3D. 

CONTR.VCT    PRICES 

Pavlns  and  Sewers — Minster,  Ohio — Bids  were  received  by 
the  city.  Mar.  19.  for  paving  and  sewer  work  as  follows: 
CA)  Coss  &  Myers,  Wheeling.  W.  Va. ;  (B)  Deshler  Construction 
Co..  Deshler;  (C)  P.  Drake  &  Sons.  Marion;  (D)  H.  S.  Euck. 
Lima.  (E)  Fitzmaurice  &  Beard.  AVinchester.  Ind.;  (F)  G.  H. 
Heftner  &  Co..  Celina;  (G)  C.  C.  Hufflne  &  Co..  Frankfort.  Ind.: 
(H)  William  J.  Kernan  &  Co..  Davton:  (T)  Lambert  Bros  & 
Wirt.  Delaware;  (J)  Lowry,  Mannix  &  Haves,  Dunkirk.  Tnd.; 
(K)  Midland  Construction  Co..  Lima;  (L)  T.  J.  Mulligan,  Lima. 
The  item  bids  were  as  follows: 


+  MpmnhlM,  Trnn. — The  Commercial  Trust  &  Savings  Bank 
has  awarded  the  eonlraet  for  the  construction  of  the  15-Btory 
bank  and  olllee  Inilliling  to  the  CONSOLIDATED  KNGINEEK- 
ING  CO.,  (11    Gunlher    Hldg.,    Baltimore,   Md.      Noted   Feb.   27. 

+  llnrdn<-ll,  Kj The  <ontract  has  been  awarded  to  PALLS 

CITY    coNSTItncTloN    Co..     Louisville,    for    remodeling    the 
court    house,      .\nilrew  J.    Bryan   Is  Arch. 

Fulton.  Kj-,— The  llllniils  Central  R.R.  ■will  erect  a  depot 
at  Pulton.  The  estimated  cost  Is  $76,000.  W.  O.  Moody,  Is 
Mech.    Engr..    (;hicago.    III. 

+  l'lnrvllle,  Ky.. — The  contract  has  been  awarded  to  W.  M. 
JONES,   for  the  construction   of  a  hotel  at  PInevllle,  for  local 

capitalists. 

Clevelnnd.  Ohio — The  May  Department  Stores  Tic,  will 
erect    .a   six-story    building   at    Prospect    Ave.    and    Ontario   St. 

The   estimated   cost    is   $:i,000,000. 

St.  Hernnrd,  Ohio — Bids  will  be  received  until  noon,  Apr. 
15,  by  W.  L.  Taylor,  Asst.  Clk..  Bd.  of  Education,  for  the  con- 
struction of  a  school  building  at  Tower  and  Jackson  Sts.  P. 
E.   Moosmille  is  Arch.,   Mitchell    Bldg.,   Cincinnati,  Ohio. 

+  .tul>iirn,  Ind. — Contracts  for  the  construction  of  the  V.  M. 
C.  A.  buililiuK  iKive  l,,.,.i,  :iw;u-iled  as  follows:  structural  steel, 
FT.  WA^■XI•;  lliii.x  ,>;.  M.VCHINE  CO.,  Ft.  Wavne,  cut  stone, 
KBBLEK    ^i;-    SON.    Ft.    Wavne.    roofing,   OERDING   &  AU.MANN, 

Ft.  Wayne. 

itIlehlKan  City.  Ind. — The  Chicago.  Indianapolis  &  Louis- 
ville Ry.  Co.,  has  prepared  plans  for  the  construction  of  a 
depot.      The    estimated    cost    Is    $110,000. 

Detroit.  MIc-b. — Burnham  &  Co.,  Archs.,  Chicago,  111.,  will 
receive  bids  about  May  15.  for  the  construction  of  an  lS--story 
office  building  at  Woodward  Ave..  Washington  Blvd.,  and 
West  Grand  Circus  Park,  for  the  Whitney  Realty  Co.,  1724 
Ford    Bldg.      Noted   incorrectly   Mar.    20. 

Marquette.  Mich. — Plans  are  being  prepared  by  Meyer  J. 
Stuem,  .\rch.,  116  S.  Michigan  Ave.,  Chicago,  111.,  for  the  con- 
struction of  a  three-story  hospital,   50x140   ft.      The   estimated 

cost  is   $60,000. 

+rhainpal|!;n.  III, — The  foundation  contract  has  been  award- 
ed   to    FREEMAN    &    BROOKS,    for    the    high    school    at    State 

and  Green  Sts.      Noted   Feb.   6. 


+  ('htcnKO.  III. — Contracts  for  the  construction  of  the  furni- 
ture exposition  building  at  1410  S.  Wabash  Ave.,  have  been 
awarded  as  follows:  masonry.  R.  &  S.  SKLLITT.  79  E.  .\dams 
St.;  roofing  and  sheet  metal.  SYKES  STIOEl.,  HOoFiNo  CO.. 
930  W.  19th  St.,  structural  steel.  A.  BoLTlOItS  SON.  23iil  Ward 
Ave.:  ornamental  metal.  UNITED  uRNAME.\T.\L  IRON 
W'ORKS,   1S9  West  Madison   St. 

+The  general  contract  has  been  awarded  to  O.  W.  ROSEN- 
THAL &  CO.,  SO  E.  Jackson  Blvd..  for  the  construction  of  a 
synagogue  at  Douglas  Blvd..  and  Homan  St..  for  the  Anshe 
Kanesses  Israel  Congregation.  Aron  &  Summers  are  Archs., 
139  N.   Clark    St. 

♦  Contracts  have  been  awarded  as  follows,  for  the  con- 
struction of  a  hotel  at  Monroe  and  62nd  St.,  for  the  Glad- 
stone Hotel  Co.:  masonry,  J.  DOUGHERTY,  189  W.  Madison 
St..  carpenterv.  THOS.  HUGHES.  5709  Drexel  Ave.,  plastering, 
"WM.    BRANDENBURG   &   SONS.    1034    N.   Oakley  Ave. 

Kvnnston.  III. — Plans  are  being  prepared  by  Perkins.  Fel- 
lows i*i  Hamilton.  Archs..  6  N.  Clark  St.,  Chicago,  for  the 
construction  of  a  school  for  the  Bd.  of  Education.  The  esti- 
mated  cost   is   $75,000. 

+Ottowa,  III. — The  contract  for  the  construction  of  the 
building  at  Madison  and  Columbus  .Sts..  for  the  Central  Life 
Insurance  Co.,  has  been  awarded  to  J.  L.  SIMMONS.  Chi- 
cago.  III. 

Miltvnukee,    Wis The    city    of    South    Milwaukee    has    pur- 


PAVINO  AND  SEWERS,  MINSTER,  OHIO 


22.469  ou..vd.  Kradine $0,  40 

MO  lin.ft.  1.5-in.  vitrified  sewer  pipe  in  place 1 .00 

920  1in.ft.  12-in.  vitrified  sewer  pipe  in  place 86 

407.5  lin.ft.  10-in.  vitrified  sewer  pipe  in  place .82 

4225  lin.ft.  8-in.  Wtrified  sewer  pipe  in  place .76 

910  lin.ft.  6-in.  ^-itrified  sewer  pipe  in  place .72 

9  brick  manholes 45.  00 

57  briclc  catch  basins 50  00 

13  c.i.  inlets 43,00 

9  inlets  reset 35 .  00 

2  track  drains 15  00 

15.172  lin.ft.  sandstone  curb .62 

943  lin.ft.  circular  sandstone  curb .90 

1080  lin.ft.  maririnal  limestone  curb .40 

15.000  lin.ft.  4-in.  drain  tile 10 

IIX)  cu.yd.  extra  concrete 6 ,  00 

32,044  sq.yd.  vitrified  brick  pavement,  inciudinp  0-in. 

concrete  foundation,  1-3-5.  and  1  J-in.  sand  cushion. .  .  2 .  20 
4935  5q  yd.  vitrified  brick  pavement  between  street-car 

tracks  and  to  a  width  of  IS-in.  on  each  side 3.20 

36,979  sq.yd.  1-1  cement  filler .12 

.Alternative  bids; 

36.979  sq.yd.  asphalt  filler  .25 
32.044  sq.yd.  2}-in.  creosoter)  wood  hlork  nsvement,  in- 
cluding 6-in.  concrete  foundation  1-.3-3.  and  *-in.  sand 
cushion,  and  sand  filler 
4935  sq.yd.  2S-in.  creosoted  wood  block  navement  Ije- 
tween  street  car  tracks  and  to  a  width  of  18-in.  on 

each  side 

For  gravel  in  place  of  crushed  stone  in  concrete  founda- 

_tion.  deduct 

15.172  lin.ft.  concrete  curb .52 

943  lin.ft.  circular  concrete  curb .80 

15.172  lin.ft.  concrete  curb  and  Kutter .90 

943  lin.ft.  circular  concrete  curb  and  gutter 1 .  00 
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chased  a  10-acre  tract  at  Hawthorn  and  Tenth  Aves.  upon 
which  will   be  erected   a  high  school. 

Davenport.  lonra — The  Manufacturers'  Hotel  Association. 
will  erect  a  hotel  at  Fifth  Ave.  and  14th.  St.  H.  W.  Whit- 
sitt    is   Arch.      The    estimated    cost    is    $400,000. 

+Deii  Slolnen,  lona — The  contract  has  been  awarded  to 
CHARLES  WEITZ  SONS.  Des  Moines,  for  the  construction  of 
the  Empress  Theater  on  West   Eighth  St.      Noted  Mar.   20. 

+<ilenn'oad.  lona — The  contract  for  the  construction  of  the 
Girls  Cottage  at  the  institute  for  feeble-mined  children  has 
bee  awarded  to  PETERS  &  RICHARDS.  Plattsmouth.  Neb., 
at  $103,228.  Other  bidders  were  J.  C.  Mardis.  Des  Moines, 
Iowa.  $106,975;  C.  C.  Young.  Creston.  low-a.  $104,791:  J.  C. 
Jensen.  Council  Bluffs.  Iowa.  $122,900:  F.  X.  ^^  hite.  Eldora. 
Iowa  $107,622:  W.  Z.  Zitterall.  Webster  City.  Iowa.  $10i.S00. 
H.    F.    Liebbe   is   State   Arch. 

HutchiDMon.  .Minn. — Bids  will  be  received  until  S  p.m.. 
Apr.  9,  bv  Kirbv  T.  Snvder.  Arch..  Minneapolis.  Minn.,  for  the 
construcUon  of  a  bank  building  for  the  Farmers  National 
Bank. 

Minneapolis.  Minn, — The  First  National  Bank  and  the 
Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  Ry.  will  erect  a 
building  on  the  site  of  the  First  National  Bank.  The  esti- 
mated   cost    is    $1,200,000. 

Sallma.  Kan. — C.  A.  Smith,  Arch.,  is  receiving  bids  for 
the  construction  of  the  hospital  at  Johnstown.  Penn.,  Ash  and 
Oakdale    Sts.      The    estimated    cost    is    $100,000. 

Omaha.     Xeb Thomas     R.     Kimball.     Arch.,     503     McCague 

Bldg.,  is  preparing  plans  for  the  construction  of  a  hotel  at 
18th  and  Douglass  Sts..  for  the  Douglas  Hotel  Co.  The  esti- 
mated  cost    is   $800,000. 

KanMaH  City,  .Mo The  Board  of  Education  is  having  plans 

prepared  for  a  north  wing  48x140  ft.  on  the  library.  The 
estimated    cost    is    $100,000. 

BateHvllle.  .Vrk. — St.  Louis,  Iron  Mountain  &  Southern  R.R. 
will  erect  a  stone  and  marble  station  at  Batesville.  The 
estimated  cost  is  $50,000. 

+  .\uMtln.   Tex Contracts   have    been    awarded    to   STREET 

&  BORN,  Houston.  Tex.,  for  the  construction  of  the  depots 
for  the  Atchison.  Topeka  &  Santa  F^  Ry.  Co.  at  Bellville, 
Caldwell  and   Cameron,   at  a  cost  of  $75,000. 

DallaM.  Tex. — Plans  are  being  prepared  by  I.  A.  Walker, 
Arch.,  for  the  construction  of  a  theater  on  the  site  of  the 
Crystal    Theater.     The   estimated    cost    is   $100,000. 

♦The  contract  has  been  awarded  to  the  GILSONITE  CON- 
STRUCTION CO..  for  the  erection  of  the  superstructure  of  the 
Busch    Building,    at   a    cost   of   $500,000. 

H.  A.  Ovttrbeck,  Arch..  Dallas,  has  prepared  plans  for  the 
construction  of  an  eight-story,  lOOxlOO-ft.  jail  of  reinforced- 
concrete  and  steel  construction.  The  estimated  oust  is 
$200,000. 

PaleHtlne.  Tex. — C.  H.  Page  &  Bro.,  Archs.,  Austin  and 
Houston.  Tex.,  has  prepared  plans  for  the  construction  of  a 
three-story  and  basement  court  house,  for  Anderson  County 
Commissioners.      Noted    Feb.    27. 

Bartleavllle.  <lkla. — Bids  will  be  received  until  Apr.  9,  by 
J.  C.  Mitchell.  County  Clk.,  for  the  construction  of  a  court 
house    and    jail. 

+<ilal>e.  \rlx.  —  The  contract  has  been  awarded  to 
MICH.XELSON  &  WIEDM.\N.  Globe,  for  the  construction  of  a 
three-story  store  and  lodge  building  on  Broad  St.  for  the 
Masonic    Temple    Association. 

TucMon.  AHk. — John  Heidel  will  erect  a  four-stor.v  rein- 
forced concrete  hotf-1  on  Congress  St.  opposite  the  El  Paso  & 
Southwestern    R.R.    station.      The    estimated    cost    is    $100,000. 

Seattle.  AVanh. — A.  Warren  Gould.  American  Bank  Bldg.. 
has  been  instructed  by  the  County  Commissioners  to  prepare 
plans  for  a  three-story  court  house,  covering  the  entire 
county-owned  block  bounded  by  3rd  and  4th  .\ves..  James 
and  Jefferson  Sts.  Bonds  in  the  sum  of  $950,000  were  voted 
at    a    recent    election    and    have    been    disposed    of. 

CO.\TR.*CT    PRICES 

+Sldenalki>  and  .Senem — Ely.  Minn. — Bids  for  constructing 
sidewalks,  curbs  and  sewers  were  received  by  the  citv.  Mar. 
18.  Charles  A.  .Natter  Is  City  Engr.  The  bids  were:  (A)  C.  J. 
Mott  &  H.  Nelson,  Coloraine,  Minn.:  (B)  Pastoret  Construction 
Co.,  Duluth.  Minn.:  <C)  K.  S.  JOHNSON.  BIwablk,  Minn, 
(awarded  contract  for  sewers):  ID)  KIrcher  FJros..  (Jilbert, 
Minn.;  (E)  John  Hedberg,  Duluth,  .Minn.;  ( F)  Eveleth  Con- 
struction Co.,  Eveleth,  .Minn.;  (G)  Gustave  Llnder,  HIbbing. 
Minn.:  rH)  Hodin  &  Son.  Duluth.  .Minn.;  (I)  Russel  Construc- 
tion Co..  Superior,  Wis.:  (J)  A.  A.  Mitchell  &  Co.,  Bovev,  Minn.: 
(K)  Lawrence  &  McCann.  Duluth,  .Minn.:  (L)  E.  A.  Dahl.  Duluth. 
Minn.:  fM)  Edward  Johnson,  Superior,  Wis.:  (O)  C.  S.  Rogers 
Co..  Duluth.  Minn.:  (P)  D.  H.  CLOUGH  &  CO.,  Duluth,  .Minn, 
'awarded  contract  for  sidewalks  and  curbs). 


Portland.  Ore. — Bids  for  the  construction  of  the  Hoffman 
and  Kenton  schools  are  being  received  by  School  District  No. 
1.  F.  A.  Naramore,  Supt.  The  proposed  structures  will  each 
be  two  stories  in  height,  of  reinforced-concrete  construction. 
The  estimated   cost  of  each   is  $75,000. 

Portland.  Ore. — Fritz  &  Rometsch  will  erect  an  eight-story 
reinforced-concrete  building  at  Third  and  Alder  Sts.  The 
estimated  cost  is  $100,000.     .\aron  H.  Gould  is  Arch. 

The  Investors'  Building  &  Trust  Co..  will  erect  a  four- 
storv  and  basement  reinforced  concrete  building  at  Third 
and  Couch   Sts.   for  A.  C.   Pike.      The   estimated   cost   is   $80,000. 

+LoH  -Vngeles.  Calif, — The  general  contract  has  been 
awarded  to  the  .\LT-\  PL.ANING  CO.,  830  .McGarry  St.  at 
$61,000  for  the  erection  of  the  Class.  .\- steel  frame  ware- 
house to  be  erected  at  Second  and  .\lameda  St.  for  the 
John  .\.  Roebling  Sons  Co.  The  cost  will  be  $120,000.  The 
contract  for  the  stiuctural  steel  has  been  awarded  to  the 
B.\KER  IRON  WORKS,  and  elevators  to  the  OTIS  ELE- 
VATOR CO.   Hudson  &  ilunsell.  Stimson  Bldg..  are  Archs. 

Los  Angelew,  Calif, — P.ids  will  be  received  until  noon,  .4pr. 
12,  by  W.  F.  McClure.  State  Engr..  Capitol  Bldg.,  Sacramento. 
Calif.,  for  the  group  of  10  buildings  for  the  state  normal 
school    at    Los    -\ngeles.    Calif. 

N.  W.  Stowell.  667  I.  W.  Hellman  Bldg..  Los  .\ngeles,  will 
erect  a  12-storv  and  basement  reinforced  concrete  hotel  on 
Spring  St.  south  of  Fourth  St.  Frederick  Noonan,  904  Wright 
&  Callender  Bldg..  is  Arch. 

+Oakland,  Calif. — The  following  contracts  have  been 
awarded  finni  the  office  of  Arch.  W.  C.  Hayes,  68  Post  St, 
San  Francisco,  in  connection  with  the  construction  of  the 
new  Y.  M.  C.  A.,  building  at  Twentv-fiirst  and  Telegraph 
Aves.  Marble  and  tile  work:  C.  L.  CUMMINS.  $1500:  Car- 
penter work  C.  CHRISTBNSEN.  at  $12,476;  heating  and 
ventilation.  ROBT.  DALZTEL  JR..  218  First  St.,  S.  F.  $2137; 
electrical  work.  H.  S.  TITTLE.  263  Tenth  Ave..  S.  F.  at  $1168; 
plumbing.  Fredk.  W.  SNOOK.  596  Clav  St.  S.  F.  at  $2490;  ma- 
sonry. .\RTHUH  ARLETT.  461  .Market  St..  S.  F.  at  $7087; 
sheet  metal  work.  Y.\GER  SHEET  METAL  WORKS,  at  $1742; 
lathing  and  plastering,  .A.  KNOWLES.  985  Folsom  St..  S.  P. 
at    $6722.      Noted    Feb.    27. 

-\  manual  training  and  commercial  high  school  to  cost 
$500,000  will  be  erected  at  45th  St.  and  College  .-^ve.  J.  J. 
Donovan   is  Superv.    Arch. 

JIatthew  Slavin  will  erect  an  eight-stor.v  office  building  on 
North  Raymond  Ave.,  between  Colorado  and  Union  Sts.  The 
estimated    cost   is    $90,000. 

San  DIeKo.  Calif. — The  Cabrillo  Athletic  Club  will  erect  a 
6-story  reinforced  concrete  building  at  State  and  D  Sts. 
Theo.  C.  Kistner  is   .\rch.   and   W.   Grant  Johnson   is  Pres. 

San  FranolHco.  Calif. — Reid  Bros.,  .\rchs.,  San  Francisco, 
have  prepared  plans  for  the  construction  of  a  25-story. 
Class  A,  reinforced-concrete  office  building,  at  Market  and 
Fourth    St 


Montreal. 

Clarke     Ave.. 
$1,000,000. 


The    estimated    cost    is    $1,500,000. 

c. — The    Grey    Nuns    will    erect    a    hospital    at 
rid    St.     Catherine    St.       The    estimated    cost    is 


+  MoOHe    Jaro,     Sank. — The 


jntract     has    been    awarded    to 


SONS     CO.NSTRUCTION     CO.,     Winnipeg, 
ir    the    construction    of    a    school    buildinK 


PETER     LVALL 

Man.,    at    $114.' 

at    Moose    Jaw. 

Reirlna,  Sank.— The  Grand  Trunk  Pacific  Ry.  will  erect  a 
hotel  and  stations  at  Regina.  The  estimated  cost  is  $2,000,- 
000. 

COXTR.ICT     PRICKS 

AHurKe  Canal — -Albany,  N.  Y. — Bids  for  Contract  22,  which 
consists  of  constructing  a  harbor  and  dock  wall  on  the  west 
side  of  the  Mohawk  River  north  of  the  highway  bridge  at 
Fort  Plain,  were  received  by  Duncan  \V.  Peck,  .Supt.  Pub, 
Wks..  Mar.  25.  as  follows:  i  .\ )  Engineer's  estimate:  ( B)  S. 
Pearson  &  Son.,  Inc.,  507  Fifth  Ave..  .\ew  York;  (C)  Leary 
Fairport.     N.     Y. ;     (D)     Albert      M.      Banker, 

BARGE  CANAL  CONTRACT  22,  ALBANY,  N.  Y. 


10,7U<)  ru.yd    ixravation 

240  ou.yd.  liniiiK 

27.,5.''><)  lin.fl    round  timber 

1275  ru.yd,  Htone  filliiiK 

(i«0  ou.yd  Korond-olttjw  concrete. 
120  fu  yd    xTond-rla.'w  rip-rap. . 
200  Ih.  ntrurtural  steel 
:)00  lin  ft.  nmllenble  r  i    luminu. . 
l.i:}!!  :h    iron  iBHlinns^plnin 
002  lin  ft.  wooden  felice 

Tot  Ilia 


ft  M 

tU  81 

»()  .» 

>l)  .VI 

1  2.') 

1.3« 

1  3(1 

1  37 

2.1 

40 

.28 

271 

1  .50 

1  28 

l.W 

1  IV.'. 

7  5(1 

8.50 

7  75 

8  20 

3  (K) 

4  00 

3  (X) 

3  30 

t24,A72      $37,308     S28,8flO   t27.08a 


>ll)i:WAI.K.-i   A.M)  SEWKRS.   KI.Y.    MINN 


,'M(J<*  Pu.yd.  eurtli  exravntion.  . 

Tftck  r«raviition.  per  cu.yd 
1211.(1.10  Ml  ft    mdewalkii 

0048  nq.fl.  driv<-«ray    

MOO  Ml  ft    rroMwafki. 
10,742  lin  ft    riirb  and  uull.r 

Curb,  n.T  lin  ft 

3-in.  tiV  drain  jy-r  lin  fi 

Tntsln  fnr  nidewalk  and  r„ 
2SO0  cu.yd.  earth  ciravation 
100  cu.yd.  rock  nravation 
MM  lin. ft    I.Vin    pipe  in  uiai.. 
IIOH  lin.ft.  lO-in.  pipe  in  plan' 
1KKI  lin.ft.  H-in.  pipe  in  plare 

13  fnanholea 

311  ratch  bsdiM 

Total*  for 
Total- 


$11  (HI     $0  Oil 


>32,M8 

120,752(20,404 

$20,124$24,.VI5 

(0  78 

M 

70 

SO. 75 

80 

"3 

8  80 

8  00 

8  «) 

8  00 

8  (K) 

0  00 

62 

4« 

00 

B8 

00 

(17 

4A 

34 

42 

45 

40 

.13 

,30 

22 

22 

32 

:«) 

42 

M   00 

41  00 

,35  00 

40  00 

35  (H) 

(13  (X) 

3.1  00 

4H  00 

35  00 

40  00 

20  00 

.13  (Kl 

t7(MIU 

K173I 

$7255 

$7040 

$7322 

$0408 

$33,483  »33,720 

$33,440 

l.'<4.INI2 

$20,124  $24..V15  $'20,202  $32,020  $20,812  $20,007  $,'((1,045  $211,1114  $20,705  $24.4(H 


1  70 

05 

82 

75 

80 

1  (XI 

85 

8  00 

7  ,10 

0  00 

7  .K) 

0  (Kl 

N  (Kl 

08 

05 

72 

70 

.12 

75 

OS 

47 

55 

,12 

50 

.'M 

5,1 

31 

.30 

.■)0 

25 

20 

40 

36 

00  00 

42  00 

30  00 

38  (Kl 

31  (K) 

■10  IX) 

no  (N> 

40  00 

32  (K) 

:)8  00 

20  INI 

08  IX) 

30  DO 

$13  103     $85.14     $7007     $8050     $0744     $0018     $799* 
$45,7111  $35,307  $.'14,574  $38,005  $32,818  $30,024  $.'».4<ffl 
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Philippine  Road    Maintenar\ce 
Problems* 

Tlic  acx-uiii]iaii_viiig  illustrat  Kill  shows  a  view  of  1*>ium1 
Cafioii  and  llie  Htnigiu't  Ixoail  on  tlu'  Island  of  Luzon, 
P.  I.,  about  125  miles  iiortii  ol'  Manila.  At  this  place 
the  road  (■lind)s  S45  ft.  in  a  ilistance  a  trille  less  than 
two  miles.  The  road  is  mttch  itsed  by  automobile  trucks 
for  both  freight  and  passenger  service  between  the  near- 
est railway  and  the  city  of  Baguio.  which  has  become 
quite  a  health  re.sort.  The  automobile  bus  line  over  this 
road  carried  over  19,(100  passengers  in  the  year  1911- 
1912,  but  the  railway  is  now  Ijeing  extended  to  Haguio, 
wliich  will  niatci-ially  decrease  the  importance  of  the  lieii- 
guet    Uoad. 

In  .hily,  1911,  the  Bued  Cailon  was  visited  by  an  extra- 
ordinary storm,  during  which  46  in.  of  rain  fell  in  a  sin- 
gle day  and  88  in.  in  four  days.  This  unprecedented 
rainfall,  falling  ou  the  bare,  precipitous  sides  of  the 
cation,  with  its  disintegrated  and  unstable  earth  and 
rock  covering,  resulted  in  extensive  damage  to  the  road  : 
for,  although  the  upper  half  of  the  road  stood  the  iioud 
remarkably  well,  great  destruction  was  done  on  the  hiwer 
part  by  two  enormous  landslides,  the  contents  of  which 
were  estimated  at  nearly  2,000,000  eu.yd. 

Tliese  two  slides  formed  a  natural  dam  across  the 
cation  150  ft.  high,  behind  which  a  great  volume  of 
water  collected  until  the  dam  was  oxcrtopped.  During 
the  few  hours  this  dam  existed,  sand  and  gravel  were 
deposited  for  a  distance  of  several  miles  above  the  dam 
to  a  depth  of  40  to  50  ft.  above  the  former  river  bed. 
The  burstiiig  of  this  dam  let  loose  a  tremendous  flood, 
which  swe]>l  down  the  cai'ion.  tearing  out  a  steel  highway 
bridge  and  doing  great  damage  to  the  lower  part  of  the 
road.  The  city  of  Baguio  was  cut  off  from  all  communi- 
cation for  eight  days,  and  then  a  temporary  trail  was 
opened  from  the  west  side  of  the  city. 

Tile  reconstruction  of  the  road  seemed  doulitful  for  a 
time.  Several  miles  of  the  roadbed  hail  disa]>i)eared 
under  the  vast  deposit  of  gi'avel  and  lionlilers.  and  the 
construction  of  a  new  road  higher  up  on  the  uiouiUaiu 
side  was  believed  to  be  a  Hnancial  impossibility  for  the 
l)rovincial  government. 

While  the  authorities  were  debating  what  measures 
.should  be  taken,  another  extraordinary  rainfall  came 
in  September,  when  31  in.  of  rain  fell  in  24  hours.  This 
flood  cut  through  the  great  gravel  deposit  and  swejit  a 
large  part  away,  making  it  possible  to  reconstruct  a  road 
more  or  less  on  the  same  location  as  the  old  road.  Tlf 
rocon.^truction  work  was  started  in  October  and  completeil 
so   that  automobile   trucks   could   use  the   road   by   Dec. 

•From  data  containecl  in  tlif  recently  Is 
port  ot  tlie  Pirector  of  Public  Works,  for 
June   30,   l!n2:   Manila.   P.    I. 


22,  1911.  The  cos!  was  about  $00,0(111.  '{'he  view  shown 
is  from  a  photograph  taken  in  June,  lit] 2.  The  engi- 
neer in  charge  was  Will  Arthur. 

The  yearly  maintenalice  charge  for  this  road  (about 
20  miles  long)  for  the  previous  five  years  had  varied  from 
$82,000  to  $180,000,  including  al.so  contributions  for 
the  maintenance  of  the  central  orgiinizat ion  of  the 
Bureau  of  I'ublic  Works  ami  road  improvements. 

With  the  opening  of  the  railway  into  Haguio,  the  ti-atlie 
ou  the  road  will  drop  oil  to  such  an  extent  that  the  cost 


Yiinv  OF  THF  BicxnFfT  TIoAn.  Bficn  T axvon".  Tsi.axd  ok 
Lizox,  I'iiii.ii'i'ixi;  IsL.vxDs.  .Tixi;.  1912 

of  maintenance  will  be  much  lessened;  for  a  considerable 
portion  of  the  cost  of  maintenance  is  not  due  to  floods, 
but  to  the  exceedingly  heavy  trallic  and  to  the  necessity 
for  rush  work  and  expensive  work  to  keej)  the  road 
in  condition  for  traffic  during  the  rainy  sea.son. 

The  automobile  line  operates  18  trucks,  which  have  a 
carrying  capacity  of  two  tons  each.  The  rates  charged 
for  iJassenuers,  l)aggage  and.  freight  are  much  lower  than 
were  formerly  charged  when  the  traffic  was  handled  l>v 
mule  teams  and  bullock  carts. 
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A  Coffer-Dam  on  Sand  Bottom; 
Ohio  River  Dam  No.  48* 

By  J.  C.  OAKEst 

Of  the  54  dams  proposed  for  the  canalization  of  the  Ohio 
River  all  of  those  thus  far  built  or  contracted  for,  except  No. 
48.  at  mile  S04>2.  or  6  miles  below  Henderson,  Ky.,  have 
fairly  firm  foundations,  most  of  them  being  on  rock  and  a 
few  on  gravel.  The  material  at  all  lock  sites  above  Louis- 
ville is  supposed  to  be  of  a  character  that  will  not  be  easily 
eroded  by  the  current,  so  that  up  to  the  present  time  no 
special  precautions  have  had  to  be  taken  for  protection  of 
coffer-dams  during  construction  or  for  protection  of  the 
works  against  undermining  by  the  current  after  completion 
and   during   operation. 

Below  Louisville,  however,  a  totally  different  type  of 
foundation  is  encountered.  In  the  13  dams  to  be  constructed 
in  the  lower  400  miles  of  the  river,  rock  is  found  at  the  sites 
of  only  three:  elsewhere  foundations  are  fine  sand  and  silt, 
so  fine  that  the  bottom  changes  with  every  stage  of  the  river. 
This  fact  has  caused  considerable  anxiety,  not  only  with 
reference  to  the  planning  of  the  works  to  insure  stability 
after    completion,     but     particularly     with     reference     to      the 


almost  equaled  that  of  1SS4,  reaching  an  elevation  of  371. 
The  lock  is  to  be  constructed  on  the  Indiana  side  where  the 
general  level  of  the  banks  is  at  elevation  360.  On  the  Ken- 
tucky side  the  bank  is  somewhat  higher,  being  approximately 
at  3S0.  The  river  wall  of  the  lock  is  to  be  approximately 
along  the  line  of  low  water,  which  places  that  wall  some 
700  ft.  from  the  contour  of  the  bank  corresponding  to  that  ■ 
of  the  elevation  of  the  top  of  the  walls.  The  terreplein  be- 
tween gate  recesses  is  to  be  connected  with  the  river  bank 
by  a  causeway  or  dike  at  a  general  elevation  of  the  top  of 
the   land    wall. 

The  lock  is  the  standard  size  adopted  for  the  river,  600x110 
ft.,  with  lift  of  9  ft.  The  dam  is  to  have  a  navigable  pass 
SOO  ft.  wide  with  Chanoine  wickets  16  ft.  5  in.  long;  a 
Chanoine  weir  600  ft.  wide,  wickets  11  ft.  9  in.  long,  and  a 
permanent  weir  S90  ft.  long,  the  elevation  of  whose  crest  is 
to  be  1  ft.  below  upper  pool,  or  337.  Upper  pool  is  at  338, 
lower  pool*  329,  top  of  river  wall  341,  and  top  of  land  wall 
343. 

The  material  found  at  the  site  is  a  fine  sand  and  silt  inti- 
mately mixed,  with  an  occasional  pocket  of  very  fine  gravel. 
In  driving  a  few  long  piles  to  a  depth  of  47  ft.  below  low 
water  some  difficulty  was  experienced  and  it  is  supposed  that 
a  layer  of  gravel  was  encountered,  but  no  borings  have  been 
taken   to  verify  this.      This  material   when   quite   dry   or   when 
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danger  to  the  coffer-dams  and  erosion  of  the  bed  of  the  river 
during  the  period  of  construction.  It  has  been  openly  affirm- 
ed by  some  of  the  contractors  who  have  had  experience  on 
the  Ohio  River  that  it  would  be  impossible  to  construct  cof- 
fer-dams in  the  shifting  sands  of  the  lower  river  that  would 
remain  during  the  period  of  construction,  and,  second,  that 
If  constructed,  they  could  not  be  made  sufficiently  impervious 
against  seepage  to  withstand  the  ordinary  pressure  heads, 
and  that  they  could  not  be  pumped  out  sufficiently  to  enable 
the  work  to  proceed. 

Bids  were  opened  for  the  construction  of  No.  48  on  Sept. 
7.  1911,  and  It  was  found  that  only  one  bidder  had  sufficient 
confidence  to  offer  to  do  the  work.  On  Oct.  11,  1912,  bids 
were  to  be  opened  for  the  construction  of  dam  No.  43,  but 
no  bids  were  received.  The  contract  for  No.  48  was  finally 
awarded  to  the  only  bidder,  the  Ohio  River  Contract  Co..  and 
during  the  past  season  the  coffer-dam  surrounding  the  lock. 
Inclosing  an  area  of  20  acres  has  been  constructed,  pumped 
out,  and  the  round  piles  under  the  river  wall  driven.  Work 
was  shut  down  for  the  winter  on  Dec.  31,  1912,  and  during 
.January,  1913,  this  work  was  submerged  by  one  of  the  worst 
floods  of  record  at  that  site,  high  water  reaching  an  elevation 
of  371,  which  Is  within  2  ft.,  of  record  high  water.  No  par- 
ticular damage  has  been  done  the  coffer  and  It  Is  expected 
that  It  will  be  In  as  good  condition  next  season  as  is  usual 
at  other  sites  after  the  winter  floods.  It  has  therefore  been 
proved  that  safe  coffer-dams  can  be  constructed,  maintained, 
and  pumped  out  without  undue  trouble  at  the  sites  in  ques- 
tion as  well  as  In  other  parts  of  the  river  where  belter 
foundations  exist. 

At  the  site  selected  for  dam  No.  48,  the  width  between  low 
water  lines  Is  1600  ft.;  between  20-ft.  contours,  3100  ft.  The 
lock  la  to  be  located  on  the  convex  shore  of  a  bend  In  the 
river,  the  radius  of  which  la  approximately  4000  ft.  Low 
water  Is  at  elevation  .121)  (Handy  Hook  datum),  with  high 
water    (1884)    at   373.      The   flood   of  January,    1913,   at   this   site 


irps 


•I'ortlon  of  pap4.r  In  "I'rofisslonnI    Memoirs, 
Klneers,   II.   ."4.   A.,   and    Knglneer   Department   at    Ijir 
-April.     1913. 

tMaJor,   Corps  of   Kngineera,   U.   S.   A.,    426   Customs  House, 
Louisville,    Ky. 


entirely  submerged  in  still  water  stands  at  about  the  slope 
of  2  on  3,  but  any  movement  of  water  either  through  it  cr 
over  it  rapidly  flattens  such  slope  to  about  1  on  20.  For  this 
reason  the  coffer-dam  was  kept  150  ft.  away  from  the  walls. 

Owing  to  the  distance  of  the  lock  from  the  shore  .Tnd  the 
necessary  contraction  of  the  river,  it  was  thought  inadvisable 
to  include  any  of  the  navigable  pass  in  the  first  coffer-dam, 
which  was  built  therefore  to  inclose  only  the  lock  with  arms 
extending  to  the  bank.  The  area  inclosed  is  about  20  acres. 
It  is  feared  that  this  reduction  of  the  cross-section  of  the 
stream  will  cause  considerable  erosion,  and  it  may  happen 
that  the  bed  of  the.  river  will  be  so  greatly  changed  as  to 
make  It  necessary  to  raise  the  bed  before  it  will  be  possible 
to  construct  the  dam  as  planned. 

The  type  of  coffer  (Figs.  1-2)  is  that  known  as  the  Ohio 
River  box  type,  built  20  ft.  above  low  water  and  20  ft.  thick 
for  the  greater  part  of  its  length:  it  consists  of  two  rows 
of  sheet  piles  20  ft.  apart,  tied  together  by  steel  rods  vary- 
ing in  diameter  from  %  In.  at  the  top  to  H4  In.  at  the  bot- 
tom, held  apart  by  separators  and  held  together  by  wales  on 
the  outside  6x6  In.  at  the  top,  varying  to  10x10  In.  at  the 
bottom.  The  space  between  the  rows  of  sheeting  was  filled 
with  sand  removed  from  within  the  coffer  by  a  10-ln.  suction 
dredge,  the  material  being  excavated  from  the  lock  site. 
The  sides  of  the  coffer  were  carried  Into  the  bank,  the  top 
being  of  uniform  elevation  20  ft.  above  low  water.  To  In- 
crease the  stabllit.v  of  the  coffer  and  decrease  seepage  u  lino 
of  7x12  in.  triple-lap  sheet  piles,  20  ft.  long,  was  driven  out- 
side  of  and   around    the   coffer  and    bolted    to   It. 

No  special  difficulty  occurred  during  the  construction  of 
the  coffer  and  seepage  through  the  coffer  was  easily  con- 
trolled by  three  15-ln.  pumps  placed  on  a  pump  boat  rest- 
ing on  piles  near  the  front  of  and  discharging  over  the 
•  offer.  Some  dllllculty  was  met  In  the  extension  of  the  upper 
arm,  owing  to  the  fact  that  the  river  rose  at  a  critical  pe- 
I  lod  and  Ihe  pile  driving  and  placing  of  skeleton  of  the  coffer 
was  carried  on  In  water  as  deep  as  17  fl.  As  this  coffer- 
dam extends  some  700  fl.  from  the  bank  at  this  stage  there 
was.  of  course,  a  very  serious  current  arouml  the  end,  and 
exirnordlnary  means  had  to  be  taken  lo  pri>le<t  the  end  of 
the    coffer,      ituund    plies    with    brush    between    them    weighted 
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(liiwn  by  sandbiiKS  and  rock  were  used,  and  after  the  corner 
was  turned  a  pile  of  riprap  was  placed  to  protect  It  per- 
nianentl.v  aealnst  curient  and  Ice.  The  banklni^  alone  the 
front  of  the  coffer  was  protected  by  several  masses  of  rock 
(KiK.  1)  formInK  short  spur  dikes  to  prevent  a  racing  current 
alongside  the  dike  and  the  whole  length  of  banking  was 
covered  with  gravel.  (Fig.  2.)  This  gravel  was  fine,  the 
largest  particles  being  not  more  than  •,»-%  In.  In  diameter, 
and  some  of  the  material  was  practically  nothing  but  coarse 
sand.  In  my  opinion,  this  gravel  Is  much  too  fine  for  the 
purpose  intended  and  the  contractor  was  so  notified.  He 
feels,  however,  contidt^nt  that  it  will  serve  its  purpose,  and  It 
will  be  very  interesting   to  see  whether  his   belief  Is  justlfled. 

The  greatest  trouble  met  in  the  unwatering  of  the  coffer 
was  In  protecting  the  banking  against  the  inside  of  the  coffer 
from  undermining  by  seepage  and  drainage  water.  Wherever 
there  was  flowing  water  the  sand  was  eroded  and  the  bank- 
ing gradually  sloped  until  It  was  almost  flat.  To  prevent 
this,  sandbags  were  used  freely,  and  practically  the  whole 
caving  surface  was  covered  with  the  same  kind  of  gravel  as 
that  used  on  the  outside.  For  this  protection  this  gravel 
was  very  suitable,  and  as  soon  as  the  sand  was  covered  by  a 
thin  layer  further  erosion  did  not  take  place,  and  the  banks 
remained  with  a  slope  of  about  2  on  3. 

It  Is  believed  that  the  Wakefield  sheet  piling  driven 
around  the  coffer  were  not  used  to  the  best  advantage. 
These  piles  should  have  been  driven  deeper,  so  as  not  to 
overlap  the  coffer  sheeting  over  5  ft.,  instead  of  about  13  ft. 
as  actually  driven,  and  should  have  been  driven  close  to  the 
coffer.  The  driving  of  a  great  part  of  the  Wakefield  piles 
occurred  at  medium  stages  of  the  river  (10  to  17  ft.)  with 
the  result  that  the  driving  was  poorly  done  and  this  sheeting 
is  not   as   tight   as   it   should   have   been. 

The  use  of  a  pump  boat  with  all  of  the  pumps  concen- 
trated, the  boat  resting  on  piles  as  the  water  lowers,  has  been 
excellent  and  it  is  believed  is  ver.v  economical  and  much  pref- 
erable to  other  methods  commonly  used.  When  the  coffer  is 
flooded  the  boats  are  simply  disconnected  from  the  discharge 
pipes,  their  suctions  raised,  and  they  are  floated  out  of  the 
coffer  through  (he  passway.  This  furnishes  a  very  simple 
and  economical  manner  of  removing  and  placing  the  pump- 
ing   apparatus. 

This  being  the  first  coiter  to  be  placed  on  sand  foundations 
In  the  Ohio  River,  the  contractors  have  taken  very  great 
care  to  use  the  best  material  and  to  make  everything  as 
secure  as  posible.  It  is  possible  that  in  future  coffer-dams 
some  of  the  measures  adopted  in  this  case  may  be  found  to 
be  unnecessary  and  the  cost  of  the  coffer-dam  material  re- 
duced. 

CONSTRUCTION 

The  following  is  an  extract  of  a  report  of  the  Government 
Inspector  in  charge  of  the  work,  Junior  Engineer  Edward 
H.  West,  In  which  the  work  is  described  in  fuller  detail: 

The  coffer,  both  inside  and  out,  is  heavily  banked  with 
sand.  A  typical  cross-section  is  shown  on  Fig.  2.  Plans  were 
closely  followed  in  construction,  the  only  exceptions  being  as 
follows:  For  a  distance  of  670  ft.  from  the  land  end  of  the 
upstream  wing  and  520  ft.  from  the  land  end  of  the  down- 
stream wing,  tie-rods  were  spaced  8  ft.  on  centers  instead  of 
6  ft.  on  centers;  in  some  portions  of  the  coffer,  instead  of  2x12- 
in.  deck  joists  spaced  24  in.  on  centers.  2xl0-in.  joists  were 
used,  spaced  16i^  in.  on  centers,  and  in  a  short  portion  of  the 
river  arm  2xlO-in.  joists  18  in.  on  centers  were  used.  The 
sheet  piles  were  driven  from  a  floating  pile  driver,  and  at 
times  the  river  was  too  high  to  permit  the  piles  to  be 
driven  to  the  proper  depth;  consequently,  such  piles  do 
not  have  quite  the  penetration  intended,  the  maximum  dif- 
ference between  actual  and  intended  penetration  being  about 
3  ft.:  at  the  upstream  outei'  corner  the  length  of  a  number 
of  sheet  piles  was  increased  to  32  ft.  for  additional  safety 
at  the  point  of  supposed  greatest  weakness;  at  this  corner 
about  fifty  round  piles  were  driven  as  shown  on  Fig.  1,  the 
area  Inclosed  within  them  was  filled  with  brush  weighted 
with  sandbags.  .\fterward  the  entire  corner  was  protected 
with  derrick  stone  piled  as  high  as  the  top  of  the  coffer.  The 
lower  outer  corner  was  also  protected  by  derrick  stone  and 
several  stone   dikes    were   built   along   the    river   side. 

On  June  20,  1912.  the  line  of  sheet  piles  was  commenced, 
beginning  at  a  point  250  ft.  from  the  land  end  of  the  upper 
wing.  These  sheet  piles  were  driven  rather  carelessly,  mak- 
ing alignment  poor,  and  leaving  the  joints  not  very  tight. 
.Vfter  the  driving  of  sheet  piles  had  been  begun,  trenches 
about  2  ft.  deep  and  20  ft.  apart  were  dug  parallel  to  the 
sheet  piles.  In  these  a  skeleton  was  erected  consisting  of 
wales  and  those  pieces  of  sheeting  through  which  the  tie- 
rods  passed,  the  sheeting  being  driven  about  2  ft.  into  the 
sand.  All  wales  were  scarfed  for  2  ft.  at  both  ends  and  holes 
bored   for   tie-rods   through    the    center   of   the   scarf.      Where 


the  spacing  of  tle-rodn  WOB  8  ft.,  18-ft.  Ilmberg  viiti-  used 
for  wales  and  where  the  sparing  WU8  «  ft.,  20-ft.  wales  weni 
used,  thus  allowing  n  lap  of  2  ft.  at  each  end.  At  each  tie- 
rod  a  temporary  separator  perpi-ndlculnr  to  the  wnleg  and  20 
ft.  long  was  |)laced  and  the  nuts  on  the  rod  tightened.  The 
remainder  of  the  shei-ting  was  then  driven  and  after  the 
proper  cut-off  elevation  had  been  marked  the  ribbing  strips 
were  spiked  on  and  the  sheeting  cut  off  to  grade.  Cracks  be- 
tween adjacent  pl(<'<s  of  sheeting  were  closed  by  lx3-tn. 
battens  nailed  on  the  Inside.  When  the  coffer  had  been  ex- 
tended into  water  so  deep  as  to  prevent  further  work  from 
land  the  skeleton  was  bolted  together  on  a  small  barge,  one 
section  at  a  time,  and  as  each  section  was  completed  It  was 
lifted  by  a  derrick  boat  until  the  barge  could  be  moved  for- 
ward, when  it  was  lowered  into  the  water  (Fig.  3).  Sheet- 
ing was  then  driven  by  men  standing  on   the  wales. 

Throughout  the  construction  two  gangs  of  carpenters 
worked;  at  times  each  gang  extended  both  skeletons  and 
sheeting,  but  better  progress  was  made  when  one  gang 
worked  on  skeleton  only  and  the  other  followed  up  with 
sheeting.  Each  gang  contained  at  different  times  from  10  to 
20  men:  it  was  found  that  not  more  than  20  men  could  work 
together  to  advantage.  In  general,  it  may  be  said  that  the 
rate   of   progress   depended    upon    the   rapidity   with    which    the 
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skeleton  was  advanced,  no  difflculty  being  experienced  in 
keeping  close  up  with  the  other  work.  As  a  matter  of  fact, 
sheeting  was  frequently  delayed  in  order  that  the  skeleton 
might  be  extended.  During  the  season  the  skeleton  was 
actually  extended  on  about  71  days  an  average  of  38  ft.  per 
day;  this  value  corresponds  to  two  wale  lengths,  either  36 
or  40  ft.,  depending  on  the  length  of  wales  being  used;  It 
was.  noted  in  the  field  that  two  wale  lengths  constituted  an 
average  day's  work.  Sheeting  was  actually  driven  on  53 
days,  an  average  of  52  ft.  per  day  (double  row)  from  a  min- 
imum of  10  ft.  to  a  maximum  of  103  ft.,  but  on  a  great  many 
days  on  which  sheeting  was  driven  much  other  work  was 
done  by  the  same  gang  and  the  above  values  are  not  reliable 
for  progress  estimates.  It  is  believed  that  one  gang  can 
extend  a  double  row  of  sheeting  100  ft.  per  day.  The  ex- 
tension of  skeleton  may  be  assumed  to  be  work  accomplished 
by  a  single  shift  since  night  on  this  portion  of  the  coffer  is 
negligible:  sheeting,  however,  was  driven  quite  satisfactorily 
at  night. 

.\fter  the  sheeting  had  been  cut  off  to  proper  elevation, 
the  deck  joists  were  laid  and  spiked  to  the  ribbing  strips. 
This  having  been  done,  the  discharge  pipe  of  the  10-ln.  suc- 
tion dredge  was  moved  into  position  and  the  sheeted  portion 
of  the  coffer  filled  with  sand  taken,  if  possible,  from  the  "pa.v 
excavation"  for  the  lock  walls.  Bulkheads  across  the  coffer 
were  built  at  convenient  intervals  as  the  construction  ad- 
vanced. .-Vs  the  coffer  filled,  the  separators  were  removed 
and  afterward  used  again.  At  first,  a  long  trough  built  on 
top  of  the  deck  joists  of  rough  lumber,  on  a  grade  of  1%, 
was  used  for  distributing  the  sand,  but  it  proved  to  be  very 
inefficient  and  was  discarded;  subsequently  the  desired  dis- 
tribution was  accomplished  by  moving  the  end  of  the  dis- 
charge pipe.  Short  time  tests  of  the  suction  dredge  showed 
that  it  could  place  100  cu.  yd.  of  fill  per  hour,  through  300 
ft.  of  discharge  pipe,,  maximum  lift  20  ft.  It  handled  a  total 
of  about  100.000  cu.yd.  of  material.  The  coffer  contains  only 
about  40.500  cu.yd.;  the  remainder  was  used  for  banking.  Of 
the  total  excavation  made,  about  50'r  was  within  the  speci- 
fied limits  of  "pay  excavation." 

As  shown  on  Fig.  1,  a  flooding  sluice  was  built  In  the 
lower  wing  and  a  passway  tor  removing  boats,  etc..  was 
also  left  in  the  lower  wing.  Discharge  sluices  and  coal 
tracks  were  constructed  in  the  river  side  near  the  crest  line 
of  the  dam.  .\  layer  of  fine  gravel  was  spread  over  the  whole 
river  side  of  the  coffer-banking  to  prevent  scour  as  much  as 
possible.  It  is  believed  that  the  one  flooding  sluice  will  be 
all    that    is    necesary.    unless    very    extraordinary    conditions 
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arise;  in  flooding  the  coffer  when  the  river  is  near  its  top  and 
too  f^reat  a  volume  of  water  entering  would  endanger  the 
permanent  work,  it  is  intended  to  place  blocks  behind  alter- 
nate needles,  as  is  often  done  in  regulating  pools  above 
needle  dams.  In  the  event  that  this  scheme  should  fail  to 
pass  a  sufficient  quantity  of  water  to  till  the  coffer  before  it 
is  topped  by  a  rise,  it  is  intended  to  use  the  passway  as  an 
emergency  opening  after  constructing  a  temporary  sluice- 
way. 

The  coffer-dam  was  closed  Nov.  12.  1912.  Inside  were  left 
both  pump  boats;  the  old  derrick  boat  for  use  as  a  clam- 
shell dredge;  and  both  pile  drivers.  A  temporary  sluiceway 
was  constructed,  discharging  through  the  passway.  and  a 
coal  track  was  built  to  supply  fuel  to  the  pump  boat,  which 
was  temporarily  located  over  the  hole  excavated  for  the 
lower  gate  track  and  recess.  Gages  had  been  set  inside 
and  outside  the  coffer  and  an  inspector  was  kept  on  the 
pump  boat  continuously  during  the  first  pumping.  The  slope 
of  the  discharge  water  was  measured  in  the  sluiceway  by  a 
series  of  small  gages  set  before  pumping  commenced,  and 
the  actual  discharge  while  the  pumps  were  making  350  r.p.m.. 
was  computed  by  Kutter's  formula,  using  a  coefficient  of 
rugosity  of  0.009.  and  found  to  be  24.000  gal.  per  min.  for 
three  pumps.  An  attempt  was  made  to  obtain  more  or  less 
accurate  estimates  of  the  seepage  through  the  coffer-dam  at 
different  heads.  Since  the  pumpboat  was  floating,  the  ver- 
tical distance  from  water  surface  to  center  line  of  discharge 
pipes  did  not  vary  and  the  discharge  was  assumed  as  con- 
stant at  480.000  gal.  per  pump-hour  as  measured.  The  in- 
side gage  was  read  as  closely  as  was  possible  (to  hundredths 
of  a  foot)  and  recorded  hourly  and  a  careful  record  kept  of 
the  actual  number  of  pump-hours  run.  The  outside  gage 
Tvas  read  at  S  a.m.,  12  m.,  and  4  p.m.,  and  the  river  stage  at 
other  hours  could  readily  be  estimated.  From  the  readings 
of  these  two  gages  the  head  on  the  coffer  at  any  time  could 
be  computed.  A  careful  survey  had  been  made  of  the  inter- 
ior of  the  coffer  by  soundings  on  Oct.  31;  from  the  data  ob- 
tained by  this  survey  a  contour  map  was  i>Ictled  on  a  scale 
of  1  in.  =  40  ft.,  contour  interval  1  foot,  and-  areas  were 
measured  by  planimeter  at  each  foot  of  elevation  through  the 
probable  range  of  water  surface  during  pumping.  The  area 
of  water  surface  at  each  hour  was  obtained  by  interpolation 
and  the  amount  by  which  the  water  content  of  the  coffer  was 
reduced  was  computed  by  average  end  areas;  the  seepage 
during  each  hour  was  taken  as  the  difference  between  the 
amount  of  water  handled  by  the  pumps  and  the  amount  by 
which  the  coffer  content   was  reduced. 

While  conditions  were  such  that  an  absolutely  accurate 
estimate  of  seepage  is  impossible,  the  values  given*  are  be- 
lieved to  be  close  enough  for  all  practical  purposes.  It  would 
seem  that  the  seepage  should  var.v  as  the  square  root  of  the 
head,  following  the  well  known  laws  for  flow  thrtjugh  pipes 
and  orifices,  the  passage  of  the  water  through  sand  am*>unt- 
Ing  to  flow  through  an  Infinite  number  of  minute  pipes,  but 
the  values  actually  obtained  as  outlined  above  indicate  a 
straight    line    variation,    that    is,    directly   as   the    head. 

After  the  piles  for  the  pump  boat  foundations  had  b>-en 
driven  and  capped  the  coffer  was  allowed  to  fill,  the  boats 
were  floated  Into  position  and  pumped  down,  allowing  them 
to  settle  on  their  foundations.  I'umping  was  continued  until 
the  water  surface  inside  reachid  an  elevation  of  310.7.  when 
the  coffer  was  accepted  as  satisfactory;  It  was  then  allowed 
to  fill  up  to  316,  and  driving  of  round  piles  for  river  wall 
foundation  was  begun   from   floating  drivers. 

.Seepage  was  apparently  uniform  around  the  entire  coffer 
perimeter,   since   a    single    large    leak    would    have    resulted    in 

•A  fair  approximation  to  a  strnlghl  line,  varying  from 
l&.OOO  gal.  per  mIn.  at  20-ft.  head  to  4500  gal  per  min.  at  B- 
ft.   head. — Kd.   "Kng  News." 


great  damage  and  the  wrecking  of  a  portion  of  the  coffer- 
dam. Naturally,  this  seepage  water  collected  into  a  rela- 
tively small  number  of  rather  large  streams,  moving  toward 
the  pumps,  each  of  which  caried  a  large  quantity  of  sand, 
which  was  deposited  in  the  still  water  where  the  pile  drivers 
were  floating.  Taking  care  of  the  seepage  was  a  simple 
matter,  but  serious  difl^iculty  was  encountered  in  preventing 
the    excavation    from    filling    with    this    sand.      The    clam-shell 


in  inefficient  and 
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vas  suspended  until 
It  was  thought  that 
those     streams      the 

This    was    done    and 


dredge  proved  to   be 
ing   the   problem. 

On     several     occasions    pile     driving     ^ 
sand   thus  washed   in  could  be  removed, 
by     building    dams    of    sandbags    across 
movement    of    sand    could    be    stopped. 

proved  to  be  very  advantageous,  but  when  water  began  to 
flow  over  the  dams  sand  continued  to  move  into  the  exca- 
vation, though  in  diminished  quantities.  A  further  diminu- 
tion in  this  sand  movement  was  effected  by  spreading  a 
6-in.  layer  of  gravel  over  the  greater  part  of  the  river  side 
of  the  interior  banking.  In  spite  of  all  efforts,  however, 
large  quantities  of  sand  continued  to  move  into  the  "hole" 
and  at  the  time  work  was  suspended  for  the  winter  the 
problem  of  driving  piles  without  constant  excavating  was 
still    unsolved. 


Rates  of  Rainfall  for  Storm-Sewer 
Calculations 

By  J.  A.  Cr.-^ii.M.w* 

Recently  in  making  estimates  lor  a  .sewer  system  the 
writer  had  occasion  to  use  formulas  for  storm-water  flow. 
The  wiilely  dilieriiig  re.sults  obtained  from  dirt'erent  for- 
mulas led  to  further  study  of  rates  of  rainfall.  A  tab- 
ulation was  made  showing  for  a  eoiisiderahle  jjeriod  of 
years  all  the  storms  of  a  greater  rate  than  0.1  in.  jier  hr. 

Sint-e  18!tT,  ob.servations  of  rainfall  have  been  made  at 
four  stations  on  the  watershed  of  the  Wachusett  Re.-ier- 
voir  (Metropolitan  Water- Works  of  ilas.saehu.setts).  The 
accompanying  taiile  gives  the  results  at  one  station — 
JeHerson  in  the  town  of  Ilolden,  JIas.s.  This  ])oiiit  is 
in  Worcester  County,  near  the  center  of  the  state  of 
ilassachusetts,  and  at  an  elevation  of  820  ft.  al)ove  sea 
level,  the  measurements  were  made  by  weighing  the 
amount  of  rainfall  by  means  of  i)roi)erly  graduated 
scales,  and  the  results  are  probably  cliaractcristi<-  and 
true  for  the  central  and  .south  part  of  Xew  England. 

It  is  shown  in  tlic  taiile  that  a  rate  of  over  1  in.  of 
rain  falling  in  an  hour  is  an  e.xception,  this  rate  occur- 
ring appTo.ximately  three  times  in  five  years,  and  that  a 
storm  of  over  1%  in.  per  hr.  is  a  rarity — only  one  occur- 
ring in  It)  ycMrs.  The  taliie  shows,  moreover,  that  only 
once  a  year  caii  a  rate  of  over  i/.  in.  per  hr.  be  expectetj. 
Vet  engineers  are  using  McMath's  formula  whicii. 
although    it   takes   the    rale   of   rainfall    into    iucouii!.   is 

'Assistnnt     EiiKinei  r.    Metropolitan    Water- Works,    Cllntiin. 
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Imst'd  "11  a  rato  of  2.75  in.  p(>r  lir.,  and  Faiiniiif^'s,  which 
aiipareiitly  assuiiios  a  rate  of  2.75  in.  as  a  niaxinuini  and 
leaves  no  opportunity  to  reduce  or  correct  tliis  rate. 

The  whole  (piestion  of  runoit  is  extremely  uncertain 
and  depends  not  alone  on  the  rate  of  rainfall,  but  on 
Ihe  ])orosity  of  the  soil,  the  slope  of  the  area  under  con- 
sideration, the  characteristics  of  vefjc^tation  (cultivated, 
pasture,  forested,  etc.),  the  iiiiinlier  (if  liuildinj;s,  iiiid 
possibly  other  factors.  Willimit  (Idiilil,  it  is  iiii|ir;icti- 
cable  to  attempt  to  devise  a  workinj;-  Idniuilii  \'i>v  niiHiff. 
Jii  fact  the  writer  is  inclined  to  think  that,  for  the  sake 
at  least  of  calculations  of  sizes  of  sewer  pipe  required  in 
city  and  town  systems,  it  would  be  Just  as  accurate  and 
much  simpler  to  say  that  the  amount  of  storm  water 
in  cubic  feet  per  second  will  be  the  product  of  the  rate 
of  rainfall  (reduced  to  feet  per  second)  by  the  area  in 
square  feet.  It  is  at  least  on  the  safe  side,  and  that  is 
more  than  can  be  said  of  some  of  the  existing  formulas. 
Of  course  this  result  assumes  that  no  water  seeps  into  the 
ground  and  that  it  all  gets  to  the  sewer  at  the  same  rate 
that  it  falls.  Assumptions  (depending  on  local  condi- 
tions) based  on  the  various  factors  above  mentioned  may 
be  made,  and  this  large  quantity  may  be  reduced  as  niiuh 
or  as  little  as  the  judgment  of  the  engineer  may  dictate. 
The  amount  of  the  appropriation  may  also  take  a  hand 
in  the  process  of  reducing  the  amount  of  storm  water  to 
be  taken  care  of  in  the  sewers. 

The  total  Cjuaiititi/  of  storm  water  brings  in  the  factor 
of  duration  of  heavy  showers.  The  table  shows  that 
storms  of  excessive  rates  are  showers  of  less  than  three 
hours'  duration,  in  fact  the  heaviest  rate,  which  was  2.40 
in.  ])er  hr.,  lasted  only  30  minutes,  and  with  two  excep- 
tions all  of  the  storms  of  more  than  l).4  in.  ])er  hr.  lasted 
less  than  two  hours.  Almost  all  these  storms  occurred  in 
the  summer  time  when  the  ground  was  most  receptive.  It 
is  interesting  to  note  that  there  were  no  snowstorms  of 
greater  rate  than  0.2  in.  per  hr.,  and  only  seven  in  16 
years  greater  than  0.1  in.  per  hr. 

Based  on  a  study  of  these  results,  it  seemed  to  the 
writer  absurd  to  assume  as  a  maximum  rate  of  rainfall, 
in  this  part  of  the  country,  2.75  in.  per  hr.,  and  unecon- 
omical to  assume  a  rate  of  more  than  0.5  in.  per  hr. 

Growth  of  a  Commercial  Research 
Laboratory 

The  development  of  the  physical  and  chemical  research 
laboratory  of  the  General  Electric  Co.  in  the  twelve  odd 
years  of  its  existence  shows  many  features  of  general  in- 
terest. In  1901,  Prof.  W.  R.  Whitney,  of  the  Massachu- 
setts Institute  of  Technology,  was  engaged  to  organize 
a  dei)artment  of  chemical  and  physical  research.  By  the 
middle  of  that  year  the  force  employed  had  reached  the 
number  of  five  and  this  soon  was  increased  to  a  dozen, 
but  it  was  three  years  before  Prof.  Whitney  left  the 
Institute  and  devoted  his  entire  time  to  this  project. 

The  first  laboratory  was  in  one  small  room  in  an  old 
building,  but  at  the  end  of  the  first  year  it  was  neces- 
sary to  remove  to  larger  quarters.  About  the  time  Prof. 
Whitney  took  complete  persona!  oversight  of  the  work, 
the  number  of  assistants  had  reached  35  and  it  was  neces- 
sary to  move  again.  Then  the  present  quarters  were  se- 
eured.  consisting  of  some  40  rooms,  each  about  20x20  ft. 
These  all  have  good  natural  and  artificial  illumination 


and  are  ])iped  for  water,  illuminating  gas  and  hyilrogon, 
with  nitrogen,  oxygen,  steam,  suction  and  compressed 
air  in  a  few  rooms.  A  complete  system  of  wiring  makes 
electrical  energy  available  in  each  room  with  potentials 
up  to  (i(il)O  volts,  currents  up  to  200  amp.  and  power  uji 
to  150  k\v.  I'"or  furnishing  this  sui)ply  one  room  iw  equi])- 
ped  with  some  15  motor-generator  sets  of  iij)  to  200  lip. 
variously  aii-anged  to  secure  the  necessary  range  of  voit- 
;iges  am!  fre(pieiiries.  Of  course,  a  machine  shop  and  sup- 
ply room  ai'e  adjiiiirts,  ami  lliere  is  a  special  library  (dis- 
liiii'l  Iroiii  llic  niaiii  jcrluiiral  lilirarv  of  the  company  in 
another   liiiildiiig). 

The  (le])artment  will  iiio\e  again  shortly,  for  the  <-(mii- 
pany  is  building  a  seven-story  brick  liiiilding  at  a  cost 
of  about  -ii.'iOO.OOO,  exclusively  for  housing  this  de|)art- 
ment  and  the  standardization  laltoratory.  One  of  the 
features  of  this  building  will  be  an  assembly  room  for 
the  accommodation  of  general  staff  discussions  which  are 
held  for  an  lioiii-  and  a  half  on  each  Saturday  morning. 

Among  the  hundreds  of  investigations  which  have  been 
brought  to  successful  conehisions.  some  have  stood  out 
because  of  magnitude  and  iinpoilaiiee  of  commercial  re- 
sults. Among  these  there  should  be  mentioned  first  jwr- 
haps,  the  protluction  of  ductile  tungsten  for  incande.s- 
cent-lamp  filaments.  After  that  in  close  oi-i|er  come  the 
development  of  the  nietallize(l-(ai-liiui  lamp  lilameiit,  the 
mercury-arc  rectifier,  the  magnetic-arc  lamp,  silicon  steel 
for  transformers  cores,  special-alloy  resistance  wires,  new 
electric  furnaces  and  innumerable  furnace  products,  the 
improvement  of  insulating  materials  and  metallurgical 
o])erations,  etc. 

It  is  believed  by  the  enthusiastic  workers  in  this  lab- 
oratory that  the  conditions  here  for  successful  investiga- 
tion are  ideal;  each  man  is  one  of  a  grouj)  marked  by 
its  training  and  enthusiasm  for  chemical  and  physical 
study.  The  resources  of  the  company  back  of  the  lab- 
oratory are  varied  and  ,great,  and  it  is  assumed  that,  if  the 
probable  results  of  an  investigation  are  sufficient  to  war- 
rant its  pursuit,  then  time  and  money  are  little  c-onsid- 
ered.  Some  ■$200,000  is  now  s|)ent  annually  on  the  lab- 
oratory. 

One  factor  which  has  contributed  much  to  the  satis- 
faction with  which  men  have  pursued  important  inves- 
tigations is  the  willingness  of  the  company  to  ])ublish 
his  results  at  the  proper  time.  This  is  done  through  pa- 
pers before  various  technical  societies  by  the  princi- 
pal investigators  themselves.  Instances  of  this  are  seen 
in  the  announcements  which  have  been  made  from  time 
to  time  of  the  use  of  boron  for  producing  homogeneous 
copper  castings,  the  production  of  ductile  tungsten,  the 
derivation  of  laws  for  conduction  and  convection  trans- 
fer of  heat  from  solids  to  fluids. 


A  Snvine  of  ¥40.000  a  Year  In  Water  Filtration  Tout  at 
PlttKl>ur$;:h,  Penn..  in  1912  is  noted  in  the  annual  report  of 
Charles  A.  Pinley.  Superintendent  of  the  Water  Bureau.  This 
saving  is  attributed  to  improved  methods  of  operation,  par- 
ticulai'ly  as  regards  sand  handling.  The  new  methods  were 
suggested  by  George  .\.  Johnson,  of  New  Yorlt  City,  who  was 
engaged  in  1910  to  report  on  certain  features  of  construction 
and    operation    of   the   plant.      Mr.    Finley   says: 

The  principal  changes  in  operating  conditions  within  the 
filters  were  the  introduction  of  the  process  of  "raking"  the 
filters  between  "scrapings."  thereby  securing  additional  yields 
from  the  filters  at  less  expense  than  by  continuous  scraping, 
and  a  change  in  the  process  of  restoring  sana  from  restoring 
by    machine    to    restoring    from    open    hose    lines    under    water. 

An  account  of  constructional  changes  in  the  Pittsburgh 
water  purification  plant,  written  by  Mr.  Johnson,  appeared  in 
our  issue  of  Oct.   3.   1912,   p.    610. 
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Two   New  State  Public-Utility  Laws 

The  St.-ites  of  Indiana  and  Missouri  have  ret-ently 
adopted  new  public-utility  laws  whieh  betonie  effective 
soou. 

IxDiAXA — The  Indiana  public-utility  law,  which  be- 
come.* effective  on  May  1,  abolishes  the  old  railroad  com- 
mission and  confers  its  rights,  powers  and  duties  on  a 
new  Public  Service  Commission.  This  will  consist  of 
five  members,  not  more  than  three  of  whom  are  to  be 
members  of  one  political  party.  Members  are  appointed 
b}'  the  governor  for  a  four-year  term  and  at  a  salary  of 
$6000;  the  commission  elects  its  own  chairman.  The 
governor  also  appoints  a  general  counsel  for  four  years  at 
a  salary  of  $6000.  A  secretary  is  provided  at  $3600  and 
a  clerk  at  $3000.  The  employment  of  attorneys,  en- 
gineers, experts,  examiners,  accountants,  etc.,  is  author- 
ized. 

The  commission  is  given  broad  powers  over  the  rates 
and  services  of  public-service  companies  and  authority 
over  the  issue  of  stocks  and  all  evidences  of  indebtedness. 
It  can  ascertain  and  fix  standards  for  testing  the  quality 
and  adequacy  of  service  and  for  the  examination  and 
testing  of  all  related  appliances.  It  can  inquire  into  the 
management  of  business  of  all  public  utilities  and  obtain 
all  necessary  information,  having  the  right  to  inspect 
books,  accounts,  papers,  records,  etc.,  and  to  examine 
under  oath  any  officers,  agents  or  employees.  It  is 
charged  with  the  determination  of  proper  and  adequate 
rates  of  depreciation  for  the  several  classes  of  property 
of  each  public  utility.  It  is  required  to  keep  itself  in- 
formed of  all  new  construction,  extensions  and  additions, 
and  to  fix  the  form  and  manner  of  keeping  construction 
accounts  so  as  to  distinguish  between  operating  expenses 
and  construction. 

The  statute  defines  a  ''public  utility"  as  including  mu- 
nicipally owned,  operated  or  controlled  heat,  light,  water, 
power,  railway,  telegraph  or  telephone  companies;  and 
"service"  is  construed  to  include  not  only  accommodation 
for  customers  but  also  any  product  or  commodities  fur- 
nished. 

The  statute  imposes  many  injunctions  im  ]»ul)lic-util- 
ity  concerns.  They  are  required  to  keep  and  render  uni- 
form accounts  such  as  may  be  prescribed,  to  have  an 
office  in  some  town  or  city  of  the  state  where  .some  of  its 
property  is  located,  and  there  to  keep  its  books  and  rec- 
ords. Adequate  depreciation  allowances  must  be  carried 
and  based  upon  the  determination  of  rates  of  depreciation 
by  the  commission.  These  charges  may  be  carried  in  a 
fund  expended  in  new  construction  or  invested  in  cer- 
tain securities.  Each  company  must  forward  rate  sched- 
ules to  the  commi.ssion  and  keep  copies  open  for  public 
inspection.  No  stocks  or  evidences  of  indebtedness  may 
be  issued  except  for  money  or  labor  or  property  actually 
received  and  equal  to  not  loss  than  75%  of  the  value 
of  such  pai)cr.  Hoiided  indebtedness  of  any  utility  must 
bear  a  reasonable  |)roportion  to  the  total  issue  of  capi- 
tal stock,  considering  the  nature  of  the  business,  credit, 
future  prospects  and  earnings.  Money  received  from  the 
nale  of  securities  must  be  api)lied  to  specified  ])urposes. 

The  commission  is  enjoined  from  authorizing  the  cap- 
italisation of  franchises,  or  rights  to  own  or  operate  a 
franchise,  in  excess  of  the  amount  actually  paid  to  the 
community  as  a  consideration.  On  merging  two  corpora- 
tions, the  combined  capitalization  must  not  exceed  the 
Buni  of  the  capital  stock  of  the  two  constituents,  except 


for  new  cash  actually  i)aid  out.  The  law  expressly  states 
that  the  state  does  not  indorse  or  guarantee  any  issue  of 
securities.  Xo  utility  concern  can  transfer  or  lease  its 
franchise  or  system  without  the  consent  of  the  commis- 
sion, and  no  concern  can  directly  or  indirectly  acquire 
stocks  or  bonds  of  another  corporation  engaged  in  such 
business  unless  authorized  to  do  so  by  the  commission. 
Only  upon  the  consent  of  three-fourths  of  the  capital 
stock  outstanding  can  two  systems  be  jointly  operated. 

The  law  prohibits  competition  in  any  given  territory 
imless  the  commission  shall  declare  at  the  public  hearing 
that  public  convenience  and  interest  require  it. 

The  law  provides  for  issuing  indeterminate  permits 
which  continue  in  force  until  a  municipality  exercises 
its  inherent  option  to  purchase  the  property,  or  until  the 
permit  shall  be  terminated  otherwise  by  law.  By  filing  a 
declaration  of  surrender  prior  to  July  1,  1915,  any  public 
utility  can  exchange  its  existing  license  or  franchise  for 
an  indeterminate  permit.  To  secure  a  permit,  a  new 
utility  must  be  a  corporation  organized  under  the  laws 
of  Indiana  or  be  owned  by  a  citizen  of  the  state.  The  ac- 
ceptance of  such  a  permit  is  deemed  to  be  a  consent,  with- 
out recourse  to  law  or  courts,  to  the  future  purchase  of 
its  property  by  the  municipality  in  which  the  major  part 
is  situated  and  at  a  valuation  to  be  fixed  by  the  commis- 
sion. 

Free  service,  passes,  special  privileges  and  rebates  are 
forbidden.  All  accidents  attended  with  loss  of  human 
life  must  be  immediately  reported  to  the  commission 
which  may  investigate  and  inquire  into  neglect  or  viola- 
tion of  any  state  law  or  ordinance. 

Missouri — The  Missouri  bill,  which  was  signed 
on  Mar.  18,  abolished  the  old  railroad  Commission, 
repealed  the  statute  by  which  the  municipal  as- 
.semblies  of  various  cities  were  impowered  to  create  local 
utility  commissions,  and  established  a  new  state  commis- 
sion with  broad  powers  and  duties. 

The   new  body  consists   of   five   members  at   a   salary 
of  $5.500 ;  $4500  is  provided  for  an  attorney ;  $3600  for 
a  chief  clerk;  $1800  each  for  other  clerks  and  $1200  each 
for  stenographers.     Examiners,  accountants,  agents,  ex-      I 
licrts,   engineers,   inspectors,   etc.,    may    be   ajipoiiited    by      ' 
the  commission. 

The  commission  is  given  control  of  the  issue  of  all 
public-utility  stocks  and  bonds  and  the  regulation  of 
I'ates  and  service.  De])reciatioii  funds  of  all  utility  con- 
cerns are  required  by  this  statute  in  accordance  with  the 
determinations  of  the  commission,  which  also  has  the 
])ower  to  fix  physical  value  for  purposes  of  taxation  an<l 
rate  nuiking.  It  has  exclusive  jurisdiction  in  the  aboli- 
tion of  railway  grade  crossings  and  the  distribution  of  the 
co.st  thereof.  Xew  railroad  or  street-railroad  construc- 
tion niu.st  be  in  accordance  with  a  permit  obtained  from 
the  commission.  The  commi.ssion  nuiy  require  three 
brakemen  on  freight  trains  if  it  deems  necessary  and 
may  compel  the  general  installation  of  electric  head 
lights.  It  may  demand  additional  switi'hing  facilities, 
improvements  of  track  or  rolling  stock,  the  construction 
of  stations,  uniform  accounting,  and  adherence  to  a 
fixed  railroad  scheclule;  judgment  of  adetiinicy  of  ser- 
vice and  the  pro])er  handling  of  rolling  stock  is  speci- 
fically laid  ui)on  the  commission.  The  power  to  investi- 
gate interstate  rates  is  also  given  and  the  right  Id  apply 
to  the  Interstate  Commerce  Commission  fin'  relief  when 
it  desires. 
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Conditions  of  Small  Water  Purification 
Plants    in    Illinois* 

15y   Km. I'll    IIii.sciiKiif 

In  Illinois  there  are  about  a  dozen  water  purification  plants 
with  rated  capacities  of  about  2.000,000  gal.  per  day.  or  less, 
which  involve  the  use  of  coagulants,  settling:  basins  and 
niters.  Of  these,  with  possibly  two  or  three  exceptions.  It 
can  be  said  that  none  produce  an  efflunt  that  attains  at  all 
times  the  standard  of  purity  that  any  municipality  should 
demand  for  its  public  water-supply.  Some  of  these  plants 
yield  an  effluent  during  the  major  part  of  the  time,  which  is 
of  quite  satisfactory  quality,  but  fall  far  short  of  successful 
operation  during  periods  of  excessive  turbidity  and  color  in 
the  raw  water.  Others  produce  an  effluent  at  no  time  that  Is 
of  good  appearance  and  satisfactory  from  a  hygienic  stand- 
point. 

The  poor  results  realized  are  due  largely  to  certain  faults 
in  design  and  operation,  which  are  more  or  less  common  to 
these  small  Installations.  Many  of  the  plants  are  of  obsolete 
design,  and  in  practically  all  the  plants  too  great  economy 
was  attempted  in  building  and  certain  essential  features  were 
omitted.  The  operation  has  usually  been  deficient  due  tO  lack 
of  experience  and  expert  advice  in  such  matters.  Certain 
faults  largely  responsible  for  the  short-comings  of  these 
plants  will  be  discussed. 

CHEMICAL    FEED 

In  a  small  plant  the  matter  of  economy  in  the  use  of  chem- 
icals Is  not  of  great  importance,  for  the  amount  that  can  be 
saved  by  the  greatest  economy  along  this  line  is  very  small 
in  comparison  with  other  costs.  What  is  most  desirable  is 
that  the  chemicals  be  added  at  as  uniform  rates  as  practicable, 
consistent  with  simplicity  in  mode  of  application.  In  many 
plants,  however,  simplicity  seems  to  have  been  the  foremost 
consideration,  and  greatly  at  the  expense  of  uniformity  in 
application.  Undue  economy  also  seems  to  have  been  at- 
tempted in  some  cases.  Probably  the  simplest  method  of 
chemical  feed,  and  the  method  used  in  a  number  of  these 
small  plants,  consists  of  preparing  the  chemical  solution  and 
applying  It  in  a  single  continuous  operation.  This  is  ac- 
complished by  placing  the  dry  chemical  in  a  small  tank, 
through  which  there  is  a  continuous  flow  of  water,  and  allow- 
ing the  overflow  (carrying  chemical  in  solution)  to  pass  to 
the  "water   receiving   treatment. 

The  uniformity  of  dose  administered  by  this  method  de- 
pends mainly  upon  the  frequency  with  which  the  supply  of 
undissolved  chemical  is  replenished,  and  may  also  be  mate- 
rially affected  by  temperature.  If  the  quantity  of  undissolved 
chemical  is  approximately  the  same  at  all  times  the  strength 
of  solution  applied  will  be  fairly  constant,  but  very  often 
operators  cannot  be  depended  upon  to  give  this  matter  proper 
attention.  In  one  instance  a  solution  of  iron  sulphate  was 
found  to  weaken  about  15%  in  one  hour,  and  at  this  plant  it 
was  the  practice  to  recharge  the  tank  only  as  often  as  once 
in  about  six  hours. 

The  solubilities  of  chemicals  are  affected  more  or  less  by 
the  temperature  of  the  solvent.  For  instance,  the  solubility 
of  iron  sulphate  in  water  at  45°  F.  is  only  about  66%  of  what 
it  is  at  70°.  Alum,  on  the  other  hand,  is  but  little  affected 
in  solubility  by  temperature,  varying  about  7%  between  45° 
and   70°    F. 

The  most  reliable  and  simple  means  of  feeding  chemicals 
is  probably  by  the  use  of  a  constant-head  orifice  box  fed 
through  a  float  valve  from  a  tank  containing  a  supply  solu- 
tion having  a  constant  strength.  By  this  means  the  uni- 
ormity  of  dose  need  be  subject  to  no  interruptions  so  long 
as  the  rate  of  pumping  is  constant,  as  is  ordinarily  the  case 
In  a  small  plant. 

SEDIMENTATION 
The  period  of  sedimentation  that  should  be  given  a 
coagulated  water  (previous  to  filtration)  to  afford  the  maxi- 
mum efficiency  for  the  entire  plant  depends  somewhat  upon 
local  conditions.  But  as  a  general  rule,  it  would  seem  that 
a  detention  period  of  at  least  four  hours  would  be  desirable 
with  such  waters  as  are  found  in  most  Illinois  streams.  In 
12  small  gravity  filter  plants  in  Illinois  the  theoretical  settling 
periods  range  from  zero  to  about  S.8  hr..  and  the  average  is 
in  the  neighborhood  of  3.5  hr.  In  addition,  there  are  a  num- 
ber of  pressure  filter  plants  where  no  sedimentation  is  pro- 
vided. 

•Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Illinois  Water  Supply  Association,  at  the  University  of  Illinois, 
Mar.    11.    12,    1913. 

tAssistant  Engineer,  State  Water  Survey,  Urbana,  111, 


These  settling  periods,  however,  figured  an  the  total  volume 
containi'd  between  the  walls  of  the  basinH,  are  fnqu.-ntly 
not  realized  fully  on  account  of  Improper  baflling,  which 
results  In  considerable  dead  space.  In  two  Instances  there 
are  provided  circular  basins  with  radial  baflleH.  and  the 
course  taken  by  the  water  Is  around  the  Inner  and  outer  ends 
of  these  baffles,  successively  through  the  various  compart- 
ments. With  such  an  arrangement  the  rates  of  flow  in  dif- 
ferent parts  of  the  basin  must  necessarily  be  widi'ly  different, 
for  In  each  of  the  compartments  there  Is  a  larKe  space  In 
one  corner  that  Is  of  almost  no  service  on  account  of  Its 
containing  practically  dead  water.  In  a  number  of  other 
Instances  there  are  basins  of  rectangular  shape  across  which 
the  flow  is  In  a  diagonal  direction.  In  such  a  basin  also  there 
is  dead  water  in  two  corners  remote  from  the  diagonal  line 
of  flow. 

To  obtain  the  fullest  benefit  from  the  available  settling 
capacity  a  basin  should  have  such  Inlet  and  outlet  facilities 
as  will  effect  a  uniform  rate  of  flow  throughout  the  whole 
cross-section.  This  may  ordinarily  be  accomplished  easily 
by  admitting  the  water  to  the  basin  through  numerous  small 
holes  in  a  vertical  wall  at  the  Inlet  end,  and  by  drawing  It 
off  over  a  weir  extending  across  the  outlet  end. 

FILTRATION 

A  variety  of  faults  may  be  found  with  the  filters  them- 
selves in  various  plants,  especially  In  the  older  Installations. 
The  most  objectionable  features  ordinarily  lie  in  the  method 
of  control,  in  the  facilities  for  washing  the  filters,  and  In  the 
character  of  the  filter  medium.  Other  features  of  importance, 
such  as  arrangement  of  pipes  and  valves  and  convenience 
for  operation,  are  also  frequently  open  to  criticism.  A  wide 
variation  in  the  character  of  filter  sands  exists  in  Illinois,  the 
effective  sizes  ranging  from  0.2S  to  0.S5  mm.,  and  the  uni- 
formity coefficients  from  1.15  to  2.10.  These  sands  are  more 
often  too  coarse  than  too  fine,  a  characteristic  which  makes 
filtration  more  economical  but  less  effective. 

In  a  number  of  plants  proper  control  of  the  rate  of  filtra- 
tion is  not  possible  on  account  of  the  absence  of  automatic 
controllers  on  the  effluent  pipes.  Without  these  the  load  of 
the  filtration  is  certain  to  become  unequally  distributed  be- 
tween the  various  units.  In  two  of  the  smallest  of  these 
plants,  where  but  single  filter  units  are  installed,  some  pre- 
tense is  made  at  regulating  the  rate  by  occasionally  adjust- 
ing a  gate  valve  on  the  effluent  pipe,  but  the  effectiveness  of 
such  control  depends  wholly  upon  the  skill  and  watchfulness 
of  the  operator,  which  is  undesirable.  In  washing  filters, 
the  ultimate  consideration  is  economy.  The  main  object 
should  be  to  filter  a  given  amount  of  water  using  a  minimum 
amount  of  wash  water,  and  of  air  if  that  be  used  for  agitating 
the  sand  during  washing. 

The  majority  of  plants  are  not  provided  with  loss-of-head 
gages,  so  the  operators  cannot  know  when  the  proper  time 
to  wash,  consistent  with  best  economy,  arrives.  It  is  fre- 
quently the  practice  to  wash  once  every  24  hr..  regardless  of 
the  character  of  the  water  treated  and  of  the  real  filter  needs. 
In  one  plant  the  filters  are  so  poorly  equipped  for  w'ashing 
that  the  filter  medium  much  of  the  time  is  of  a  muddy,  clayey 
appearance,  while,  as  a  matter  of  fact,  when  clean  this  sand 
is  of  excellent  character  for  filter  needs.  The  filter  runs 
between  washings  here  are  at  times  only  two  hours.  In  an- 
other plant  the  amount  of  air  used  in  agitating  has  been  so 
great  that  the  violence  of  washing  has  caused  about  one-third 
of  the  original  sand  to  be  lifted  into  the  waste  gutters  and 
carried  away. 

OPER.\TION 

Unfortunately  the  small  city  or  water  company  cannot 
afford  (or  is  not  willing)  ordinarily  to  make  the  necessary 
expenditure  to  obtain  expert  filter  operation.  As  a  result  the 
operation  is  usually  left  largely  to  the  pumping  station  en- 
gineman,  who  is  possibly  a  good  mechanic  and  well  equipped 
for  his  own  line  of  work,  but  who,  frequently,  has  never  even 
seen  any  other  filter  plant  than  the  one  of  which  he  has 
charge.  Very  few  plants  are  equipped  with  laboratory  facili- 
ties for  testing  the  quality  of  filtered  water.  In  the  ma- 
jority of  cases  the  only  test  is  that  of  appearance,  and  even 
in  this  the  standards  at  some  places  are  surprisingly  low.  In 
two  or  three  instances  the  water  has  a  milky  appearance  a 
large  part  of  the  time:  but  this  is  not  objected  to  because  it 
is  somewhat  of  an  improvement  over  the  water  delivered 
previous  to  the  installation  of  filters. 

In  fact,  the  local  authorities  have  not,  as  a  rule,  had  a  fair 
understanding  of  what  a  purification  plant  should  be  able  to 
accomplish,  and  there  is  rarely  anyone  who  has  the  time  or 
the  inclination  to  look  beyond  his  own  experience  enough  to 
really  appreciate  the  fact  that  the  best  results  under  the  cir- 
cumstances are  not  being  obtained. 
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New  Intake  for  the  Capilano  Water- 
Works,  Vancouver,  B.  C. 

By   H.   M.   BrKwr.LT.* 

In  the  year  1906,  an  intake  to  the  new  36-in.  water- 
supply  main  then  constructed  for  Vancouver,  B.  C,  was 
placed  at  a  point  known  as  the  "Pool,"  about  %  mile 
upstream  from  the  original  intake  at  the  dam,  which 
has  since  been  abandoned.  This  pool  (Figs.  1  and  3)  is 
formed  by  a  reef  of  granite  rock  extending  out  into  the 
channel  of  ("ai)ilano  Creek,  from  the  east  side,  and  has 
a  depth  in  the  center  of  about  15  ft.  at  low  water. 

The  intake  pipe  and  racks  were  placed  in  the  pool 
(see  Fig.  1 )  ju.st  behind  this  point  of  rock,  clear  of  the 
current  of  Capilano  Creek,  which  is  a  very  rapid  run- 
ning mountain  stream,  with  a  fall  of  ^-ibout  80  ft.  to  the 
mile. 


the  month  of  Xovember),  carries  down  great  quanti- 
ties of  boulders,  gravel  and  sediment,  the  advantage  of 
this  arrangement  is  obvious.  The  velocity  of  the  creek 
current  being  very  much  greater  than  the  velocity  of  the 
water  entering  into  the  intake,  carries  the  most  of  the 
sediment  past  the  intake  which  would  otherwise  enter 
into  or  pile  up  in  front  of  it. 

The  new  intake  (Figs.  2  and  3)  has  a  width  of  10  ft. 
and  height  of  18  ft.,  the  latter  fixed  by  the  highest  known 
flood  level  during  the  last  "35  years.  The  intake  has  re- 
inforced-eoncrete  side-walls  and  a  concrete  bottom,  the 
entrance  being  provided  with  jiead-racks  of  oak  stri])s  set 
in  angle-iron  frames. 

There  are  four  raiks,  each  measuring  5x9  ft.,  placed  in 
guides,  formed  with  an  I-beam  in  the  center,  and  chan- 
nels set  in  the  concrete  walls.  These  racks  extend  from 
the  bottom  to  the  top  of  the  intake  and  can  be  raked 
at  any  .stage  of  the  water  and  removed  when  desired. 


Fig.  1.    General  View  of  Both  Jxtaki-:  Sites  Fre.  2.    Front  View  of  New  Intakic,  Siiowixii 

Head  Racks 
Fi(is.  1  AND  2.  Old  AND  Xew  Intakes  .\t  Pool  un  Capilano  Cheek,  Water-Works  of  Vancoivkr,  B.  C. 

(The   iioaltion   of  the  old  Intake  Is  Indicated   by   the  concrete   pedestal.     The  eddy   In   thi-   pool  show-s  cU'iiily   in   each  view). 


The  dcllicliiiii  <)(  the  current  by  the  aixive-incntioned 
point  of  rock  cau.^ed  an  eddy  in  tlie  j)ool  beliiiid,  which 
had  heretofore  always  kept  it  rleep  ami  free  from  gravel 
or  .'iedinient,  and  for  this  rea.soii  it  was  th(night  at  the 
time  to  be  an  ideal  location  for  an   intake. 

Subsequent  experience  proved  that  the  slight  altera- 
tion of  the  natural  conditions  caused  by  placing  this  in- 
take, (hanged  the  eddy  to  such  an  extent  that  large  quan- 
tities of  sediment  were  annually  deixisited  in  what  was 
originally  deep  water  in  front  of  the  intake,  greatly  re- 
ducing its  value. 

After  having  obsrrscil  iIk-  operation  an<i  eirect  of  tiiis 
intake  for  four  years,  it  was  decided  to  construct  a  new 
intake  in  the  center  of  the  point  of  rock  referred  to,  so 
that  the  water  entering  into  it  would  flow  in  a  din-ction 
at  right  angles  to  the  I'lirrent  of  the  Creek. 

In  u  mountain  stream  of  this  nature,  which,  at  freshet 
times,    «)ceurring    once    or    twice    a    year     (usually    in 

•Entclni-er-ln-CharKc   Wutor-worUn   ICxtcnalonH,   Vancouver, 


The  u]>pcr  section  of  ihi'  intake  ccniiliiil.  for  a  length  of 
about  75  ft.,  was  excavated  through  gi'iinite  rock.  In 
plan  it  has  a  sharp  curve  at  a  point  alioiit  10  ft.  froni  the 
intake   and   below  this  point   its   wi<ltii    reduced   to   7   ft. 

The  heaii  gate  is  j)laced  at  a  |)oinl  li5  ft.  from  the 
intake  and  below  this  jjoint  the  side-walls  of  the  conduit 
are  reduced  to  10  ft.  in  height  i)y  tiiree  steps. 

The  conduit  is  an  o))en  concrete  flume,  and  has  a 
total  length  of  5:(i  ft.  riciii  the  intake  .lowii  to  llie  se.li- 
meiit  tanks. 

It  is  constructed  throughout  «ilh  Mile-walls  1  "J  in.  in 
thickness  reinforced  with  'J',|-in.  inuml  iron,  liennis  ex- 
tend from  one  wall  to  the  other  to  wilbslund  the  |ii<'ssiire 
of  the  earth  banks. 

The  bottom  of  tile  Hume  lias  a  tlii<kiiess  of  about  12 
in.  and  below  the  head  gate  it  is  also  reiiifoncd  to  witli- 
staiul  the  upward  pressure  which  is  put  against  it  dur- 
ing the  high-water  stages  of  the  i  reek,  owiiiy:  1o  llie  por- 
ous iiiiture  of  the  ground. 

The    head    gate    is    built    of    ilianiicl    irons    nnd    lias   a 


A|n-il   10.  mi: 
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width  111'   i    11.  iUiil   a   licij;lil  of  5   l'(.    Iti   in.      Il    is  I'liurd  'i'lic  inhikc  uns  (jcsij^qicii  nail   its  coiislnict  ion  was  siip- 

iii  i-liainicl  i;iii(]os  set    in  IIk'  i'(incrctc  walls  and   is  nyvr-  crv  iscd  liy  llii'  uialcr  and  tin,-  i-on.struclioii  work  was  jK.-r- 

att'd  liy  a   \o\\<x  stem  and  s|nir-j,^'ar,  uliicli   is  Taslcncd  to  foiincci  liy  iIk    uaii'i'-works  snpiM-Jiitt'iRlfiit  of  VancoiiMT. 

the    rhanncl    rramc    scl    on    lop   of    the    walls.      Tlii'   f,M(,o  with  day  lalmr. 
opening   at    the    liiillom    of   the    liiinu'    is    .">    I'l.    in    lu'i.^lit  J.* 

and   alH.u.   tins    is   a    nuu.,v„.   Indkhoad    n.nfor.vd    w'ith  ^     Double    PlungCF    Angle     BloWoff 

sti't'l  fads.  "  " 

Tlu'iv   are    two   gates   at    the    lower    .mhI    of    ihr    liunie  Valve 

The  aeeoni]ianyiii;,f  cut  shows  a  n<j\el  form  of  IdowoH' 
valve,  wiiich  is  so  designed  that  it  does  not  depend  for 
its  tightness  on  a  metal  to  metal  joint.  The  body  of 
the  valve  and  the  yoke  .1  are  ea.st  in  one  piece.  A  bush- 
ing li  is  inserted  in  the  yoke  and  keyed  in  place  by  two 
bolts.  The  valve  seat  ('  has  fini.shed  top  and  inside  sur- 
faces and  is  screwed  into  place  so  that  it  can  be  removed 
wiieu  necessary.  The  sleeve  valve  has  its  lower  annu- 
lar fac-c  ground  to  fit  the  top  of  the  \alve  seat  and  leak- 
age u]nvard  along  the  sleeve  is  picvented  by  packing  at  D. 
The  i)liinger  v.-ilve  E  is  ground  to  a  sliding  fit  inside  the 
\al\e  scat  and  packing  at  F  serves  to  jjrevent  leakage 
around  the  valve  stem  and  also  leakage  past  the  valve 
seat  to  the  outlet. 

The  cut  shows  the  valve  closed.  To  open  it  the  upper 
liandwhccl  is  first  rotated  its  full  limit,  drawing  the 
plunger  valve  up  until  its  lower  face  is  flush  with  the 
bottom  of  the  sleeve  valve.  The  valve  is  then  opened  by 
rotating  the  lower  haiulwheel.  In  closing  the  proces.s 
is  rcvcr.sed. 

These  valves  are  made  l)y  the  I'Jvnon-Evans  Mfg.  Co., 


Fui.  3.    Co\i)i;x.si:i)  (ii:Ni:ifAL  Flax  of  Xkw  t'Arii.ANo 

IXTAKK.   FOI!   \\'A'li:K-\\'(ll!Ky  OF   VaNCOI'VEE,  B.   C. 

which  admit  water  into  each  of  the  sediment  tanks.  These 
gates  are  set  in  holes  tx-")  ft.,  cut  in  the  concrete  wall 
of  the  tanks. 

The  new  intake  was  ]iut  in  operation  in  the  month  of 
August,  1!)1".'.  anil  in  the  following  Xovembev  was  sub- 
jected to  a  very  severe  test  by  an  extrcuii'ly  hea\'y  frcshi't 


Fig.  4.  Looking  Down  C.\pilano  Intake  Toward  Head 
(iATE  AND  Sedimentation  House 


A  Dorni.E-ri.ixGEK  Angle  Blowoff  A'alve 


in   the  creek.    It  was  observed,  after  the  water  receded, 

that  not  more  than  about  one-quarter  of  the  nsnal  sediment  of  Philadelphia.  I'cnn..  in  sizes  from  H/o  to  3  in.,  mlet 

was  deposited  in  the  tanks,  and  in  every  other  respect  the  diameter.    They  are  tested  to  withstand  600  lb.  per  sq.m.. 

new  intake  has  jiroven  to  be  much  sujierior  to  the  old  one.  hydraulic  pressure. 


no 
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Hydraulic  Dredging  on  New  York  Barge  Canal 


By  Emile  Low* 


SYNOPSIS — The  excavation  required  for  enlarging  the 
New  York  State  Canals  to  form  the  12-ft.  Barge  Canal 
across  the  state  amounts  to  110,000,000  cu.yd.  A  largo 
amount  of  this  material  is  being  removed  by  hydraulic 
suction  dredges,  which  have  been  specially  designed  for 
the  work.  The  record  of  the  performances  of  these 
dredges  will  be  of  interest  to  every  contractor  and  engi- 
neer who  deals  with  earth  handling.  Descriptions  of 
some  of  the  7nost  recent  types  of  20-in.  suction  dredges 
are  included,  together  with  the  approximate  costs  of  oper- 
ating them,  and  the  contract  prices  for  excavation  in  the 
Barge  Canal  construction. 

The  enlargement  of  the  Xew  York  State  Canals  re- 
quires the  excavation  of  over  110,000,000  cu.yd.  of  ma- 
terial. Much  of  this  e.xcavation  is  being  done  by  hy- 
draulic dredges,  supplemented  by  dipper  and  ladder 
dredges.  Because  the  route  of  the  enlarged  canals,  in 
large  measure  follows  the  alluvial  beds  of  the  Hudson, 
Mohawk,  Oneida,  Oswego,  Seneca  and  Clyde  Rivers,  the 
conditions  are  particularly  favorable  for  the  use  of 
hydraulic  suction  dredges. 

WoiiK    OF  THE  Dredges  "Oneida"  .\.\d  "Omtario"  on 
Contracts  Nos.  4  and  5 

The  first  work  of  this  character  was  done  on  Contract 
No.  4,  at  the  eastern  end  of  Oneida  Lake,  and  further 
west  on  Contract  No.  5,  along  the  reaches  of  the  Seneca 
River  and  through  the  Montezuma  marshes  by  the  Em- 
pire P^ngineering  Corporation,  with  two  hydraulic 
dredges,  built  especially  for  the  work,  after  designs  by 
the  former  president  of  tiie  company,  Lindon  \V.  Bates. 

These  dredges,  the  "Oneida"  and  the  '"Ontario,"  were 
built  80  as  to  pass  the  locks  of  the  present  Erie  Canal, 
and  are  of  the  following  dimensions:  length  97  ft.,  beam 
17.0  ft.  and  molded  depth  to  deck,  10  ft.,  with  a  light 
draft  of  5.5  ft.  To  insure  stability  during  dredging  op- 
erations, pontoons  were  attached,  one  on  each  side.  The 
dredges  went  into  operation  late  in  the  fall  of  IDOG.  A 
full  description  of  the  dredge  "Oneida"  was  published 
in  Enginekkino  News,  of  Dec.  5,  1907. 

Owing  to  a  change  of  location  in  the  part  of  the  canal 
uniler  Contract  Xo.  5,  west  of  Fo.x  Riilge,  the  dredge 
"Ontario"  was  transferred  to  Contract  Xo.  4,  during  the 
spring  of  1008.  While  on  work  on  Contract  No.  5,  the 
dredge  excavated  901,601  cu.yd.,  mainly  during  the  year 
1907.  During  four  months  of  this  period  its  average  output 
was  about  5300  cu.yd.  per  day,  although  at  certain  tinie;^ 
it  accomplisiied  over  16,000  cu.yd.  in  a  single  day.  After 
June,  1908,  until  the  completion  of  the  contract  (Xo.  4), 
both  dredges  were  employed  on  this  work.  Although 
three  hydraulic  dredges,  the  "Oneida,"  "Ontario"  and 
"Owcgo"  were  employed  on  Contract  No.  4  during  the 
year  1908,  the  output  was  only  about  700,000  cu.yd., 
the  main  reason  for  the  small  yardage  being  that  the 
cutter.s  were  unsuitable  for  the  material  encountered. 

A  new  cutter  and  other  machinery  were  installed  in  the 
dredge  "Ontario"  during  the  winter  of  1908-'09.  The 
remofleled  dredge  during  April,  1909,  excavated  111,1-17 
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cu.yd.  of  material,  working  in  a  25-ft.  cut,  of  which  the 
lower  5  ft.  consisted  of  hard  clay  containing  many  bould- 
ers. One  of  these  entering  the  suction  pipe,  caused  a 
delay,  which  materially  reduced  the  month's  output.  It 
may  be  added  that  blasting  was  necessary  to  loosen  this 
material.  The  best  output  of  the  "Ontario"  was  during 
the  month  of  June,  1909,  when  172,844  cu.yd.  were  exca- 
vated, which,  however,  included  a  small  yardage  done  by 
the  "Owego." 

The  original  estimate  of  excavation  on  Contract  No.  4 
was  2,280,000  cu.yd.,  the  contract  price  being  14c.  per 
cu.yd.  The  final  estimate  was  2,844,909  cu.yd.  As  about 
30  months  were  occupied  in  the  dredging  operations,  the 
average  monthly  output  was  about  90,000  cu.yd.  which 
appears  small  when  there  are  records  of  nearly  20,000 
cu.yd.  for  a  day  of  24  hours.  With  the  exception  noted 
above  the  material  pumped  was  a  very  fine  sand,  so  light 
and  friable  when  dry  that  the  wind  would  blow  it  about. 

Contract  Xo.  4  is  one  of  the  first  six  advertised  and 
let,  the  date  of  letting  being  Apr.  IS,  1905.  The  con- 
tract extends  4.83  miles  east  from  Sylvan  Beach  at  the' 
eastern  end  of  Oneida  Lake,  up  the  valleys  of  Fish  and 
Wood  creeks.  It  was  finally  completed  in  July,  1910. 
The  contractor's  bid  was  $726,815,  and  the  final  estimate 
was  $720,073. 

WoiiK  OF  THE  Dredges  "Champlain"  and  ■'Fort  Ed- 
ward" on  Contracts  Xos.  15  and  25 

The  Atlantic,  Gulf  &  Pacific  Co.  is  contractor  for  Con- 
tracts Nos.  15  and  25,  on  the  Champlain  canal,  extending 
from  Dunhams  Basin  northward  to  Lake  Chami>laiii, 
at  Whitehall,  a  distance  of  nearly  20  miles.  The  engi- 
neers' estimate  of  excavation  on  Contract  No.  15  was 
2,900,000  cu.yd.  and  on  Contract  No.  25,  4,763,000  cu. 
yd.,  a  total  of  7,663,000  cu.yd.  Certain  alterations  on 
Contract  No.  25  increased  the  amount  of  excavation 
about  800,000  cu.yd.  The  contract  price  on  No.  15  is 
281/Gc.  and  on  No.  25,  23c.  per  cu.yd. 

Two  hydraulic  dredges  built  especially  for  these  con- 
tracts began  excavating  in  1907.  The  "Champlain"  on 
Contract  No.  15,  and  the  "Fort  Edward"  on  Contract 
No.  25.  During  the  winter  of  1907-1908  numerous  re- 
pairs and  improvements  were  made  on  them,  resulting 
in  largely  increasing  the  out])ut.  The  dredge  "Fort  Ed- 
ward" excavated  216,425  cu.yd.  during  the  month  of 
May,  1908,  while  the  work  of  the  "Champlain"  was  204,- 
838  cu.yd.  during  the  .same  ])eriod,  although  about  three 
days  were  lost  in  delays  of  various  kinds.  The  dredges 
worked  three  shifts  of  8  hours  each,  on  6  days  of  the 
week.  Contracts  Nos.  15  and  25  arc  adjacent  pieces  of 
work,  operated  under  one  management. 

The  "Champlain"  during  Scptendjcr,  1908,  excavated 
231,173  cu.yd.  and  the  "Fort  Kdward"  255,859  cu.yd.: 
the  out])ut  of  the  latter  dredge  during  October,  1908, 
was  261,149  cu.yd.  while  dredging  south  of  the  Smiths 
Ha.'^in  highway.  Up  to  this  time  these  were  the  largest 
monthly  performances  of  single  dredges  on  the  canal 
construction.  The  actual  performances  of  these  dredges 
were  consideraljly  larger  by  reason  of  extra  e-xcavation 
which  the  contractor  did  for  his  own  convenience  in 
prosecuting  the  work.     The.ie  additions  increa.sc?  the  out- 
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put  of  ilu'  "Fofi  Kdu'iinl"  hy  about  lO.OdO  cu.yil.  aii.l 
thai  (if  111!'  •'('haniplain  by  2S,()()()  cii.yd.  I'nr  the  nn.iilh 
(if  S('|ilciiili('r,  I!)()8.  The  whole  record  of  cxcavnt  kih  f(ir 
this  iiKiiilh,  iiicliidiiig  both  paid  and  unpaid  work, 
ivachcd  a  total  of  more  than  Caa.OOO  rii.yd. 

Follouiiiff  tlu'se  large  monthly  outputs  tiic  work  ol'  the 
two  dredges  ra|)idly  fell  oil',  hovcn-ing  arouiul  the  lOO.OOO- 
t'U.yd.  mark  during  the  favorable  summer  nu)nths  and 
was  very  much  less  during  the  unfavorable  spring  and 
fall  months.  However,  in  Septend)er,  1910,  the  outjjut 
of  the  "Champlain"  reached  318,193  eu.yd.  and  in  Octo- 
ber, 1910,  it  excavated  500,352  eu.yd.  of  nniterial. 
Although  a  |)art  of  the  excavation  came  from  below 
grade,  the  paid  material  was  470,353  cn.yd.,  a  quantity 
considerably  above  the  record  of  any  other  single  dredge 
on  the  canal  np  to  this  date.  Reduced  to  actual  work- 
ing time,  565  hr.  and  35  min.,  the  average  yardage  per 
hour  was  885  eu.yd.,  or  over  81,000  eu.yd.  per  day  of 
'iA  hours. 

What  interests  the  engineer  and  the  contractor  is  the 
average  output  and  not  sporadic  instances.  The  work 
of  the  "Fort  Edward"  occupied  about  17  months,  during 
which  time  about  3,400,000  eu.yd.  of  material  was  exca- 
vated, or  at  the'rate  of  140,000  eu.yd.  per  month.  Divid 
ing  the  operations  of  the  "Champlain"  into  two  periods, 
we  tind  for  the  first,  an  output  of  3,000,000  eu.yd.  during 
13  months — 150,000  eu.yd.  per  month,  and  for  the  sec- 
ond period,  1,400,000  eu.yd.  in  18  months,  a  monthly  rate 
of  80,000  eu.yd.  For  the  whole  period,  31  months,  the 
average  monthly  rate  was  130,000  eu.yd. 

WouK  OF  THE  Dredge  "Geyser"  on  Contract  No.  13 

Contract  No.  13,  originally  held  by  the  Stewart-Ker- 
baugh-Shanley  Co.,  extends  from  Brewerton,  at  the 
western  end  of  Oneida  Lake  to  the  Montezuma  marshes 
at  Fox  Eidge,  and  follows  generally  the  course  of  the 
Oneida  and  Seneca  Rivers,  with  occasional  cutoffs  when' 
long  bends  occur. 

The  contract  includes  a  length  of  nearly  44  miies,  the 
longest  on  the  canal.  On  account  of  the  variable  char- 
acter of  the  material  to  be  removed — 7,090,000  eu.yd. — 
the  excavation  was  divided  into  four  classes  or  divisions : 
No.  1  comprising  hard-pan,  slate,  shale  and  rock  wher- 
ever occuring ;  No.  3  comprising  the  excavated  and  re- 
maining rock  of  the  so  called  State  Ditch,  east  of  Cross 
Lake;  No.  3  comprising  the  cutoff  bends,  and  No.  4  the 
channel  excavation  of  the  two  rivers  other  than  ledge 
rock,  ranging  all  the  way  from  the  softest  ooze,  mud, 
silt,  sand,  muck,  marl  and  clays,  and  comprising  nearly 
one-half  of  the  entire  excavation,  or  3,370,000  eu.yd. 
The  contractor's  bids  for  the  four  classes  or  divisions 
were  respectively:  $1,089,  56.1,  30.8  and  18.7c.  per  cu. 
yd. 

For  the  removal  of  the  soft  material  the  contractors 
emi)loy  a  hydraulic  dredge,  built  by  the  Bucyrus  Co.,  of 
South  Milwaukee,  Wis.,  which  is  named  the  "Geyser." 
The  hull  dimensions  of  the  dredge  are:  length,  96  ft., 
beam,  39  ft.  and  draft,  9  ft.  It  will  excavate  material  19 
ft.  below  the  water  surface  and  discharges  its  spoil  at 
a  distance  of  1500  ft.  through  the  pontoon  pipes  to  a 
shore  elevation  of  85  ft.  above  water. 

The  steel  A-frame  at  the  bow  supports  the  suction 
pipe  and  cutter  head,  the  driving  shaft  and  the  gear- 
ing. The  ladder  is  33  ft.  long  and  is  pivoted  at  the  inner 
end  on  one  side  of  the  elbow  of  the  suction  pipe  and  on 


tb(!  other  sich'  by  a  hollow  pivot  thrinigli  which  tlic  i  iitl('r 
shaft  is  driven  by  a  countershaft  gearc'd  to  a  duidih' 
I0xl8-in.  engine  of  05  hp. 

In  the  inboard  suction  pipe  is  a  sluice  provided  with 
heavy  bars  to  prevent  large  boulders  from  passing 
through  to  clog  or  break  the  pump.  This  latter  is  a 
20-in.  centrifugal,  directly  connected  to  a  triple-expan- 
sion marine  engine  of  150  nominal  hp.,  which  will  read- 
ily dcvelo])  550  h]).  on  overload.  The  jjump  is  located 
about  in  the  center  of  the  hull,  transversely  to  its  length. 
The  discharge  i)ipe  jiasses  back  on  the  port  side  to  the 
stern,  connecting  with  the  pontoon  pipe-line. 

The  boiler  plant  consi.sts  of  two  Babcock  &  Wilcox  boil- 
ers, of  about  830  hp.  each,  working  under  160  lb.  pres- 
sure. Duplex  pumps  are  used  to  feed  the  boilers,  to  fur- 
nish water  to  the  cutter-head  bearing  and  for  fire  pur- 
po.ses.  A  6-kw.  generator  sujiplies  electric  current  for 
lighting  purpo.ses. 

The  line  of  pontoon  boats  which  support  the  30-in. 
discharge  pipe  is  built  and  floated  upon  heavy  water- 
tight casks,  placed  underneath.  The  steel  discharge  pipe 
is  in  33-ft.  sections  on  the  pontoons  and  IG-ft.  section.^ 
on  shore.  Connections  between  the  ])ontoon  pipe  .sec- 
tions are  made  by  means  of  heavy  rubber  sleeves  fitting 
over  the  ball-shaped  ends  of  the  pipe.  The  shore  lengths 
are  adjusted  by  simple  telescoping,  no  sleeves  being  re- 
quired. At  the  shore  end  a  terminal  pontoon  is  used 
for  the  purpose  of  raising  the  end  of  the  pontoon  line 
to  connect  with  the  shore  line.  This  is  done  by  a  block 
and  tackle  and  an  A  frame,  which  supports  one  end  of 
the  pipe.  For  the  pontoon  line  about  600  ft.  of  pipe  are 
provided  and  for  the  shore  line  800  ft. 

The  "Geyser"  was  placed   in   commission  on  July   7, 

1908,  and  worked  until  Dec.  5,  1908,  when  it  was  closed 
down  for  the  winter.  During  this  period  of  5  months' 
work,  the  dredge  excavated  about  450,000  eu.yd.  of  ma- 
terial, the  average  monthly  rate  being  90,000  eu.yd. 

The  "Geyser"  when  built  was  intended  only  for  use 
in  the  softer  material,  but  early  in  its  operation  it  en- 
countered a  quantity  of  cemented  gravel.  To  expedite 
matters,  the  dredge  was  driven  through  this  gravel  with 
no  adverse  results  beyond  a  decrea.se  in  the  output  and 
a  more  rapid  wearing  of  the  cutter.  This,  however,  was 
remedied  by  the  substitution  of  a  much  stronger  cut- 
ter, weighing  some  7000  lb.,  which  answered  the  pur- 
pose. This  cutter  is  51/2  ft.  in  diameter,  by  about  4  ft. 
long. 

No  record  of  the  output  of  this  dredge  for  the  season 
of  1909  is  available.  While  working  near  Brewerton,  the 
dredge  became  stalled  on  a  bar  in  the  river  on  Sept.  36, 

1909,  making  it  necessary  to  undergo  repairs,  after  which 
the  dredge  worked  during  October,  1909.     On   Nov.  5, 

1909,  the  dredge  broke  a  cutter  and  was  closed  down  for 
the  winter  on  Nov.  8,  1909,  partly  dismantled  and 
placed  in  the  repair  .shop.  Repairs  having  been  com- 
pleted during  the  winter,  the  dredge  resumed  work  on 
May  16,  1910,  in  the  land  cut  above  Three  River  Point, 
the  junction  of  the  Oneida  and  Seneca  Rivers  forming 
the  Oswego,  where  fair  progress  was  made  until  August, 

1910.  Hard  material  was  then  encountered,  which  re- 
quired blasting  ahead  of  the  dredge.  The  progress, 
therefore,  was  very  slow,  only  some  35,000  eu.yd.  of  ma- 
terial being  excavated  in  October,  1910. 

Progress  during  the  following  three  months  was  slow. 
The  "Geyser"  was  shut  down  on  Jan.  34,  1911,  for  re- 
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pairs.  Work  was  resumed  iu  April,  1911,  but  repairs 
were  ueeessary  during  August,  1911,  and,  work  was 
finally  shut  down  for  the  winter  on  Dee.  22, 
1911.  Work  was  resumed  May,  1912.  during  which 
month  about  65,000  cu.vd.  were  excavated  in  tlie  Oneida 


River,  at  Oak  Orchard.  During  the  month  of  June, 
1912.  the  dredge  worked  intermittently,  where  material 
wouli]  permit ;  oidy  abr)ut  :{S,400  ( u.yd.  whs  removed 
during  thi.s  period. 


Desckiptiox  axd  Work  of  Dredge    "Moxtezlma" 
ox   Contract   Xo.    46 

Six  hydraulic  dredges  were  built  by  the  Morris  Ma- 
chine Works  of  Baldwinsville,  X.  Y.,  for  various  con- 
tractors of  the  enlarged  canals.  All  these  dredges  are 
steam  operated  e.xcept  the  "Fairport,"  which  is  electri- 
cally driven,  the  main  pump  being  directly  connected  to 
a  750-hp.  electric  motor.  The  general  plans  for  these 
dredges  are  illustrated  in  Fig.  1. 

The  first  of  these  dredges,  the  "Montezuma,"  is  oper- 
ated by  the  Kinser  Construction  Co.,  of  Chicago,  on 
Contract  Xo.  46,  which  extends  from  Fox  Eidge  to 
the  southeast  corner  of  the  town  of  Galen.  This  con- 
tract lies  iu  the  well  known  Montezuma  marshes,  the 
outlet  of  the  Cayuga  and  Seneca  Lakes.  The  main  item 
of  the  contract  is  excavation,  the  original  estimate  of 
which  is  5,035,000  cu.yd.;  the  contract  price  was  17c. 
])er  cu.yd. 

Contract  No.  46,  extends  from  Sta.  5203,  which  is 
about  1  mile  east  of  the  crossing  of  the  Xew  York  Cen- 
tral &  Hudson  Eiver  E.R.  to  Sta.  5700,  a  distance  of 
about  91/^  miles.  The  de]ith  of  cutting  on  the  first  2^-0 
miles  runs  from  18  to  20  ft.,  the  upper  layer  is  muck  and 
marl  about  4  ft.  deep,  under  which  the  material  is  fine 
sand,  here  and  there  .some  clay  and  hardpan.  The  sec- 
ond 2t/2  miles  lies  in  the  bed  of  the  Seneca  River,  with 
cuttings  ranging  from  3  to  12  ft.,  the  material  being 
muck  and  marl,  clay  and  sand.  The  last  portion,  about 
4  miles,  parallels  the  Clyde  River,  and  is  in  its  bed  for 
a  short  distance  at  the  western  end;  the  cutting  is  20 
ft.  east  of  Lock  Xo.  25,  and  14  ft.  west  of  it.  The  ma- 
terial on  the  third  section  is  much  the  same  as  on  the 
first  and  second,  with  possibly  more  hardpan. 

The  hull  of  the  "Montezuma"  is  117  ft.  long,  35  ft. 
beam  and  S  ft.  6  in.  deep,  and  is  built  of  wood.  The  ma- 
chinery equipment  consists  of  a  20-in.  all  cast-steel 
dredging  jjunip  with  84-in.  diameter  runner,  directly 
connected  to  a  triple-expansion  engine  with  cylinder.'* 
lox22i/^x36-in.  diameter  by  IS-in.  stroke.  There  are 
two  Babcock  &  Wilcox  water-tube  boilers  having  5000 
sq.ft.  of  heating  surface  and  built  for  200  lb.  steam 
pressure.  The  cutter  ladder  is  made  of  steel  and  is  45 
ft.  long.  The  cutter  engine  is  12xl2-in.  double  cylinder. 
The  main  cutter-shaft  is  Si/i,  in.  in  diameter.  The 
hoisting  engine  was  a  8xl2-in.  doui)le  cycliiuler,  with  5 
hoisting  drums.  In  addition  the  dredge  contains  the 
usual  e(juipment,  such  as  surface  condenser,  centrifu- 
gal-circulating puni]),  ly^-kw.  electric  generator  set,  and 
a  full  equijunent  of  pumjjs  for  boiler  feed  and  for  gen- 
eral fiervice. 

The  "Montezuma"  was  built  during  the  spring  of  190y 
and  began  dredging  operations  on  June  15,  1909,  in  the 
Seneca  River  at  a  |)lace  known  locally  as  Ivipps  Island, 
west  of  Montezuma.  'I'he  first  half-month'.^  output  was 
(!H,410  cu.yd.,  working  three  H-hr.  shifts  in  a  cut  about 
22  ft.  deep.  The  output  for  July  was  121,212  cu.yd.,  for 
Augu.st  251.741  cu.yd..  and  for  September  462,010  cu. 
yd.;  this  hitter  quantity  established  a  new  monthly  re- 
cord  for  hydraulic  dreiiges  on   the  enlarged   <iiiials. 

The  ))eculiar  nature  of  the  material  is  largely  respon- 
sible for  the  large  yardage.  There  was  no  vegetable 
growth  to  clog  the  pipes  nor  hard  nuiterial  to  retard  prog- 
ress. The  excavation  was  made  to  the  entire  width  and 
depth  of  the  jjrism  aiul  4600  ft.  long,  the  banks  being 
low  and  practically  level,  and  the  spoil  area  am|)le  and 
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coiitifiuoiis,  tliu  (]iscliar{:rc  tlirouffli  tlu'  liiu'  nf  |il|ic  wivs 
fjruatly  facilitated.  But  one  dike,  the  front  one  \vii,-<  re- 
(|iiiri'(l,  the  vspoil  heinsj  retained  at  the  rear  liv  the  eni- 
hani<iuent  of  the  ad,iaeent  Erie  eanal. 

The  output  of  this  dredge  during  October,  l!)0!t,  was 
only  lTG,'^ii;i  eu.yd.,  due  to  hard  material  encountered 
at  the  site  of  Lock  No.  25,  where  blasting  was  necessary. 
This  same  material  retarded  progress  during  November, 
only  19,030  cu.yd.  being  removed,  but  tlu-  output  in- 
creased to  136,518  cu.yd.  in   ncMcinlicr  lol lowing. 

The  highest  output  during  the  yeiir  IIMO  was  in  May, 
when  175,630  cu.yd.  were  excavated.  With  the  excep- 
tion of  January  and  April,  the  output  for  the  remainder 
of  the  year  was  much  below  the  10(),0()()-cu.yd.  per 
month  mark,  reaching  only  19,313  cu.yd.  in  December, 

1910.  This  was  due  to  the  hardness  of  the  material, 
drilling  and  blasting  ahead  of  the  dredge  being  neces- 
sary.    A  much  better  showing  was  made  during  the  yea^- 

1911,  the  dredge  working  north  of  the  ])reseut  l']ric 
canal.  During  the  month  of  X(i\cml)er,  iilS.Oll  cu.yd. 
were  excavated  in  the  vicinitv  of  the  West  Shore  li.l{. 
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Fig.  •^.   Cittteii-Heai)  of  thk  DitKixn.:  "Montezi-ma" 

During  ihv  7  months  in  190ii  in  whiili  the  ''Monte- 
/.unui"  was  opcrateil.  the  dredge  excavated  l,";;35,"34-l:  cu. 
yd.  or  an  average  of  175,000  cu.yd.  per  month.  For  the  11 
months  of  1910,  the  figures  are  915,850  cu.yd.  and  83.- 
i!00  cu.yd.  and  for  the"l3  months  of  1911,  1,660,473  cu. 
yil.  and  140,000  cu.yd.,  respectively.  Figs.  3  and  3  show 
views  of  the  ''Monteziima"  and  give  an  idea  of  the  char- 
acter of  the  country  traversed  by  this  dredge. 

W'oiiK  OF  THE  Dkedge  "C'lyde"  OX  ( 'oN'TUACrs  Xo.  47 

AXD   B 

Contract  No.  47  adjoins  Xo.  16  on  the  west  and  is 
in  fact  a  continuation  of  the  same,  extending  from  the 
southeast  corner  of  the  town  of  Galen  to  Tjyons.  a  dis- 
tance of  141/2  miles.  The  new  canal  parallels  the  Clyde 
K'iver  for  the  entire  length  of  tlie  contract,  liere  and  there 
occupying  the  bed  of  the  river  where  straight  reaches 
make  this  possible.  The  contract  is  essentially  one  of 
hydraulic-dredge  excavation,  the  engineers'  estimate  of 
which  is  5,310,000  cu.yd.  The  contract  price  is  slightly 
higher  than  on  No.  46,  being  19.9c.  per  cu.yd.  The  con- 
tract was  awarded  Nov.  30,  1908,  and  is  held  by  the 
Crowell-Sherman-Stalter  Co.,  of  Cleveland,  Ohio. 


The  hydraulic  dn^dge  on  this  work  is  known  as  tlie 
"Clyde."  It  was  built  by  tiie  Bucyrus  Co.,  of  South  Mil- 
waukee, Wis.,  and  assembled  at  Clyde,  N.  Y.,  wliich 
is  located  about  in  the  middle  of  the  work  under  con- 
tract. The  construction  of  the  hull  coinitumced  Mar.  27, 
1909,  and  the  dredge  was  launched  May  1.  The  boilers, 
engines  and  fittings  were  installed  after  the  dredge  wart 
launched.  No  derrick  was  used  and  all  the  machinery 
was  placed  by  hand.  The  "Clyde"  has  a  timber  hull  101 
ft.  long  and  .'II  It.  wide,  the  (liscliiuyc  pipe  is  20-in.  The 
main  engiiu'  <in  tlu'  |iuni|i  is  ."jiiii  lip.,  and  is  operated 
by  two  Babeock  &  W  ilcox  walcr-lulic  boilers  of  335  hp. 
each. 

Actual  operations  were  ('ommenced  with  the  dredge  on 
June  28,  l!M)i>,  in  the  river  at  Clyde.  The  object  in 
starting  at  this  point  was  to  dig  a  channel  deep  enough 
to  float  the  dredge,  also  for  boating  coal  aiid  su])i)lies  to 
dee))  water  below.  In  order  to  flo  this  the  dredge  was 
required  to  excavate  at  least  3  ft.  below  grade  to  secure 
flotation.  Between  Sla.  6039  and  Sta.  6011+63,  17,000 
cu.vd.    of   hard    niatei-ial    was    remo\ed.    which    consisted 
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of  gravel,  clay  and  sol't  shale.  The  gravel  was  cemented 
together  with  clay  and  formed  a  very  hard  crust  on  the 
river  bottom  above  the  shale. 

A  view  of  the  spoil  bank  wliich  shows  how  the  cob- 
ble stones,  boulders  and  shale  rock  were  piled  in  places 
10  ft.  high  in  front  of  the  discharge  pipe  is  given  in 
Fig.  4.  After  working  14  days,  tlie  contractors  decided 
that  it  was  not  practicable  to  continue  in  this  hard  ma- 
terial as  it  seemed  to  be  racking  the  dredge.  The  close 
cutter  used,  was  doing  the  work  without  blasting  but  the 
wear  on  the  fittings  and  the  strain  on  the  hull  were  too 
great  to  risk  a  new  dredge  at  that  season,  for  a  serious 
breakdown  might  delay  further  operations  for  months. 
Work  was  stopped  at  this  point  until  a  temporary  dam 
was  built  in  the  river  3  miles  below  and  the  water  raised 
to  a  sufficient  height  to  float  the  dredge  over  the  bars. 

The  dredge  then  moved  down  to  about  Sta.  5886  and 
started  in  the  Heit  cut,  July  19,  and  cleaned  up  the  prism 
entirely  to  Sta.  6871-(-60  by  July  31,  removing  about 
126,000  cu.yd.  in  thirteen  days,  of  which  111,415  cu.yd. 
was  paid  for  material.  The  actual  amount  of  material 
removed  in  July  was  about  140,000  cu.yd. 

On   Aug.    4.    the   "'Clyde"   encountered    quite   compact 
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gravel  at  Sta.  5868+64,  and  a  very  strong  effort  to 
clean  to  grade  was  not  made.  An  inspector  was  put 
on  the  dredge  at  this  time  with  instructions  to  keep  com- 
plete records  of  lost  time,  performance  of  dredge  and 
progress  in  the  different  kinds  of  material.  His  reports 
show,  from  day  to  day,  the  elevations  at  which  loose 
gravel  was  encountered,  also  that  which  was  more  firm 
and  compact. 

After  working  a  few  days  in  the  gravel,  cracks  began 
to  show  on  the  shell  of  the  pump  and  they  became  so 
serious  that  it  was  evident  the  shell  would  not  iiold 
together  much  longer  unless  it  was  handling  light  ma- 
terial. Xot  having  an  extra  shell  on  hand,  the  dredge 
crew  was  compelled  to  abandon  the  cut  at  Sta.  5854-|-30 
on  Aug.  22.  From  Aug.  1,  the  dredge  had  removed  about 
135,000  cu.yd.,  or  about  6100  cu.yd.  per  day.  This 
amount   is  not   up  to  the   average   and   I   believe  could 
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BY    HyDKAIJLIC    DliEUGE    "CLYDE" 

have  been  increased  by  using  a  shorter  discharge  pipe 
while  in  the  heavy  material.  The  wear  and  tear  in  this 
cut  was,  I  believe,  negligible,  considering  tiiat  in  the 
first  cut,  the  wear  was  c.vtremely  heavy;  and  any  ill  ef- 
fects on  the  dredge  noted  were  probably  caused  by  this 
heavj'  first  cutting. 

The  dredge  \vas  then  moved  back  to  Sta.  5887-J-50, 
below  the  lower  approach  for  Lock  No.  26,  and  finished 
up  to  the  lock  on  Aug.  30.  The  material  was  mostly 
Koft  clay  and  80,500  cu.yd.  were  excavated  in  8  dayB. 
From  the  lock  the  dredge  was  moved  down  the  river  to 
Sta.  5810  and  began  working  Se])t.  2.  On  Sept.  10,  at 
Sta.  5830-1-45,  hard  material  was  again  encountered 
being  the  same  as  found  at  Sta.  58544-30.  The  new 
phell  had  not  yet  arrived  and  the  dredge  was  comjielled 
to  turn  back.  Working  but  14  days  in  this  cut  the  dredge 
had  removed  193,000  cu.yd.  of  material  which  included 
about  43,000  cu.yd.  of  gravel,  making  an  average  of  13,- 
800  cu.yd.  per  day. 

On  Sept.  19,  the  "Clyde"  began  at  Sta.  5810  and 
worked  down  stream  in  the  river.  At  Sta.  5805,  the 
line  again  enters  a  land  cut  and  intersects  the  river  at 
Sta.  5778.  This  cut  was  3200  ft.  long,  contained  275,000 
cu.yd.  of  soft  clay  and  was  completed  in  23  days,  an 
average  of  12,000  cu.yd.  per  day.  On  Oct.  12,  the 
dredifp  entered  the  river  at  Sta.  5778.  From  thip  point 
the  river  is  canalized.  Ifeavy  gravel  was  encoiintenvl 
and  two  days  were  occupied   in   iiistalling  the  new  piiin]) 


shell.  Gravel  and  logs  delayed  the  progress  on  the  river 
stretch  until  on  Nov.  9,  when  88,000  cu.yd.  of  material 
had  been  removed,  which  included  about  35,000  cu.yd.  of 
gravel.  An  average  of  only  3200  cu.yd.  per  day  was 
maintained.  The  remaining  excavation,  1800  ft.  long, 
containing  127,000  cu.yd.  of  soft  material,  was  excavated 
in  10  days  and  completed  Xov.  19. 

The  dredge  was  brought  back  to  the  cut  which  before 
had  been  abandoned  and  resumed  operations  again  at 
Sta.  5830+40.  With  the  new  shell,  it  was  thought  pos- 
sible to  go  through  the  hard  material  and  clean  up  all 
work  east  of  the  lock.  But  the  material  was  too  hard 
and  on  Dec.  3,  after  making  about  800  ft.  and  removing 
70,000  cu.yd.  of  which  31,000  cu.yd.  was  gravel,  the  cut 
was  abandoned  for  the  second  time. 

The  only  excavation  remaining  in  this  contract  which 
was  suitable  for  a  suction  dredge  was  between  Clyde  and 
the  east  end  of  the  contract,  was  located  above  the  lock 
and  this,  amounting  to  70,000  cu.yd.,  was  completed 
on  Dec.  17.  All  the  work  that  the  dredge  was  able  to 
do  east  of  Clyde  was  finished  and  it  was  tied  up  for 
the  winter,  for  it  was  impossible  to  move  it  over  the 
rifts  at  Clyde  until  the  sj)ring  flood. 

Of  the  172  days  from  the  time  the  dredge  began  work 
until  it  was  tied  up  for  the  winter,  18  days  were  lost 
in  moving  and  repairing,  making  154  working  days,  in 
which  1, 181, 500  cu.yd.  of  material  was  excavated,  in- 
cluding about  166,000  cu.yd.  of  heavy  gravel;  1,037,605 
cu.yd.  was  pay  material,  which  ran  about  12%  under  the 
actual  work  done.  The  average  per  working  day  for  the 
season  was  7668  cu.yd.  and  about  Sy^  inilcs  of  canal  was 
completed. 

The  following  is  a  resume  of  the  work  performed  by 
the  '"Clyde"  during  the  season  of  1909,  all  the  materia! 
excavated  being  east  of  Clyde:  During  July  about  106,- 
000  cu.yd.  and  during  August,  210,000  cu.yd.  were  re- 
moved. This  was  increased  during  September  to  about 
250,000  cu.yd.  In  October,  1909,  the  quantity  of  excava- 
tion was  192,000  cu.yd.,  and  in  Xovcmber,  220,000  cu. 
yd.  The  dredge  suspended  operations  for  the  winter  on 
Dec.  15,  1909,  up  to  which  date  it  had  removed  60,000 
cu.yd.  of  material. 

Necessary  repairs  were  made  to  the  dredge  duriiit: 
January  and  February,  1910,  and  dredging  operations 
were  resumed  on  Mar.  25,  1910.  Hard  material  resulteii 
in  slow  progress  and  during  the  remaining  days  of  thi' 
month  about  525  lin.ft.  of  prism  were  excavated,  mak- 
ing 8000  cu.yd.  of  material  removed. 

The  dredge  continued  to  work  westerly  from  Clyde 
towards  Lyons,  reaching  the  crossing  of  the  West  Shore 
K.E.  at  Sta.  6293+80,  Aug.  21,  1910,  and  was  held  up 
here  until  Se{)t.  7,  1910,  awaiting  the  comjjlction  of  a 
temporary  railroad  bridge.  After  that,  ojjcrations  were 
continued  well  into  the  winter  of  ]910-'ll. 

Owing  to  the  large  output  of  this  dredge  it  is  of  in- 
Icrest  to  give  the  following  details  for  the  year  1910: 

lOxc.ivuli-.n,         Pri.Hm, 

Month  l.uy.ll  (lin.ft.) 

April L'()I.(MIII  .-,225 

May :(Mi,(Wi<)  :,I.W 

Juiif  7!P,n(l(]  l.tCKI  Imril  mnt<>riiil 

July..  ;ilil, 11(1(1  .'■,(I7.'-. 

AuKum    ji;7.(in((  Wi.iit  Shore  K.U. 

Brnlpmbrr l.'i7,()(MI 

OirlolMT 2,M.IMI(1  .tl?.-) 

November .•»4.1.on(i 

December ZB.'XI" 

Tot«l 2,()10,<KK) 

I>nring  the  season  of  1910,  the  dredge  comjileted  about 


_i 


April    10,   l!)|;j 
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Til'  miles  ol'  the  canal,  rciiiovin;;  1,858,000  cu.yil.  nf  |imv 
material.  This  aiuouiit  is  tlu'  rwonl  for  tlii'  year  for  anv 
diiL'  contract  on  the  whole  line  of  canal.  In  all,  Ihi; 
iircdfje  worked  235  clays,  of  three  8-hr.  shifts  each,  avcr- 
aijing  7900  cu.yd.  per  working  day  for  the  season,  and 
dccasionally  rcniovi'd  as  hif,di  as  21,000  cu.yd.  in  24 
hours. 

The  front  dikes  on  the  si)oil  area  were  built  by  a 
Urowuiug  excavator,  which  handled  a  l^/^-yd.  scraper 
bucket.  Tlie  nuijority  of  the  back  dikes  were  made  of 
planks,  which  lessened  tlie  cost  and  proved  entirely  sat- 
isfactory. 

Notwithstandini;  the  winter  weather,  the  dredj^'e  con- 
tinued operations  during  the  nionlhs  of  .lanuary,  Feb- 
ruary and  March,  1911,  the  monthly  outputs  being  small, 
]:i,392,  95S0  and  3000  cu.yd.,  respectively.  During 
March,  1911,  the  "Clyde"  was  removed  to  Contract  B, 
Tayuga  and  Seneca  canal,  which  is  also  held  by  the 
(.'rowell-Sherman-Stalter  Co.  This  contract  is  for  exca- 
vating a  channel  mainly  in  the  Seneca  River  from  Mont- 
ezuma to  deep  water  in  Cayuga  Lake,  and  from  Cayuga 
Lake  to  Seneca  Falls,  and  from  Waterloo  to  deep  water 
in  Seneca  Lake.  The  length  of  canal  ])rism  in  the  contract 
is  171/^  miles;  the  engineers'  estimate  of  excavation  is 
6,100,000  cu.yd.,  and  the  contract  price  is  21c.  per  cu.yd. 

The  "Clyde"  began  operations  on  Contract  B,  on  Apr. 
7,  1911,  and  continued  work  until  Jan.  14,  1912,  when 
it  was  laid  up  for  the  winter.  The  extraordinary  out- 
puts on  this  contract  are  worth  giving  in  detail : 


Month 
April,  1911.. 
^I.•^y 


Excavation, 
(cu.yd.) 

139,000 
.  .  286,617 
. .      368,584 

272.712 
.  .      533,561 

117,466 
.  .  214,035 
.  .  1 18,058 
..       118,344 


Dtcembir 

Total 2,167,377 

January,  1912 107,105 

.^pril 228,842 

M;iv   .                                                                        218,545 

.luni-   ,    .                                                                   138,130 

Julv.,    ,                   230,243 

.•^UKust 153,871 

September 336,333 

October 268,666 

November 90,998 

December 8,520 

January,  1913 61,927 


Total. 


1,843,180 


It  will  be  noted  that  the  output  for  August,  1911,  was 
533,561  cu.yd.  of  material.  This  enormous  output  con- 
stituted a  new  record  for  the  work  of  suction  dredges 
in  the  construction  of  the  enlarged  canals.  The  nearest 
approach  to  this  record  was  made  by  the  "Champlain" 
on  Contract  No.  25  in  October,  1910,  with  a  month's  out- 
put of  500,352  cu.yd.  Before  that,  the  record  was  held 
by  the  "Montezuma"  on  Contract  No.  46,  which  exca- 
vated 454,706  cu.yd.  during  September,  1909,  under 
somewhat  similar  conditions  to  tliose  encountered  by 
the  "Clyde."     Fig.  5  shows  a  view  of  the  "Clyde." 

Tliis  work  of  the  "Clyde"  was  performed  in  a  section 
of  the  canal  extending  into  Cayuga  Lake,  for  a  distance 
of  about  a  mile  north  of  the  New  York  Central  &  Hud- 
sou  River  R.E.  bridge.  The  cut  was  made  for  the  full  width 
of  200  ft.  of  channel  prism  and  for  a  depth  of  2  ft.  below 
grade.  Deducting  this  additional  2  ft.,  amounting  to 
152,880  cu.yd.,  the  record  of  pay  material  still  stands 
at  480,681  cu.yd.  The  spoil  was  pumped  about  1500 
ft.  through  a  20-in.  discharge  pipe  to  the  west  and 
Bjiread  over  a  large  area. 


Owing  to  repairs  the  output  was  reduced  during  the 
month  of  Sel)teml)er,  1911,  and  again  in  November, 
1911,  when  on  the  morning  of  Nov.  16,  a  tube  in  the 
boiler  of  the  dredge  exploded,  killing  four  men  enii)loyed 
by  the  contractors.  The  dredging  was  stopi)ed  for  10 
days  while  the  boilers  were  overhauled. 

The  operating  cost  of  this  dredge  for  one  inontli  is 
approximately  as  follows: 


1  chief  enKineer fLW 

■;  operators ■.■.■.■■'■■■  $12.';  00-375 

1(H)  r)0..«io 

70(H) -210 


3  enKineers. 

lers 

ckhanda. 


3  fin 

3  helpers 

I  pipe-line  foreman. 
17  laborers 


Total 

700  tons  coal .... 

Supplies 

Building  dikes.  .  . 
Superintendence. 


.V) 

(K> 

-.100 

tl(J 

(HI 

=  180 

40 

txi 

-120 
125 

40 

(H) 

-  (IKO 

12440 

2 

.0-1750 

300 

2,.500 

510 

Total. 


With  an  output  of  200,000  cu.yd.  jjcr  month  with 
24-hr.  days  of  three  shifts,  the  operating  cost  would  be 
3%c.  ])er  cu.yd. 

Work  or  ruK  DnicDtii-;  "Moh.vwk";  Coxtk.mt  No.  20-C 

Contract  No.  20-C  is  for  dredging  in  the  .Mohawk 
River  channel  between  Dam  No.  9  at  Yosts  and  Dam 
No.  10  at  Canajoharie,  a  distance  of  nearly  8  miles.  The 
engineers'   estimate   of   excavation,    the    main    item      of 


Fig. 


l>i;ri«M.  ■■!  LYDi:"'  Which  Iloi.n-  i; 
.■>3;),561  Cu.yd.  pkk  Month 


work,  is  1,100,000  cu.yd.  The  American  Pipe  &  Con- 
struction Co.  of  Philadelphia,  Penn.,  is  the  contractor; 
the  contract  price  for  excavation  is  51e.  per  cu.yd.  The 
section  when  completed  will  form  the  pool  between  the 
dams  mentioned  above,  and  also  Locks  Nos.  13  and 
14. 

The  material  to  be  removed  on  this,  as  well  as  on  the 
adjoining  .<ections,  eonsi.sts  of  small  and  large  boulders, 
gravel  and  .sand.  To  get  an  idea  of  the  character  of  the 
material,  the  contractor  in  November  and  December, 
1909,  dug  four  test  pits,  from  6  to  9  ft.  square  and  to 
the  prism  grade.  The  test  pits  showed  that  a  large  per- 
centage of  the  material  to  be  removed  consisted  of  fine 
sand,  which  would  have  to  be  placed  well  back  upon 
the  shore  and  beyond  the  possibility  of  scour.  Actual 
operations,  however,  developed  that  more  stone  and  gravel 
existed  than  the  test  pits  disclosed. 
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A  hydraulic  dredge,  the  "Mohawk,"  was  biiili  by 
the  Morns  Machine  Works  of  Baldwinsville,  X.  Y.,  for 
this  contract,  and  was  put  in  operation  in  Xovember, 
1910.  Soon  after  work  was  stopped  by  cold  weather. 
During  the  following  winter  some  alterations  were  made 
in  the  dredge,  and  it  resumed  the  next  season's  work  on 
Apr.  11,  I'Jll,  making  a  cut  80  to  00  ft.  wide  and  de- 
po.siting  about  23,000  cu.yd.  in  spoil.  Figs.  7  and  8  show 
views  of  this  dredge.     To  show  better  the  workings  of 


dumped  in  the  low  places  excavated   by  the     hydraulic 
dredsre. 


Fk;.  i.i.    l»i;i;iii;i-:  •■A.\i>ri:i:ii  \m"  on  ('on-ii;act   Xo.  •.'u-D 

the  ""Mohawk,"  it.s  monthly  output   is  shown  in   iMliulnr 
form  below : 

Exrav;iti..n, 
Month  (ruyd) 

Anril.  1911  -':i.(}0(i 

Ja^e. '.'.'.'.  W'l-' 

July .■j4.().)4 

August....  fl8.890 

Septembor  129.8.W 

October. .  '^■■'!3 

November  4I.35B 

December  ''^•itf, 

j^e:;;:  77.487 

July..,.  «5.S«« 

August* ,',?j7,i 

September*  117,470 

October*...  rSS'^i;; 

November* ^?i'?Ii! 

December*  '''.^■< 

Total..  I.->!):).4.W 

The  dredxe  ".Mohawk"  was  enKaifd  nn  Contrurt  1>(>-I). 

The  quantities  dredged  are  only  those  above  the  prism 
grade.  In  tlie  softer  places  in  the  river,  the  dredge  exca- 
vated large  areas  several  feet  below  grade,  to  afford 
room  for  the  disposal  of  hard  material,  excavated  by  a 
dipper  dredge-.     This  material  was  loa<k'd  on  scows  and 


De.s(,I!iptiox    of   the    Dkedge   "Amsterd.^m' 

TR.\CT    Xo.    2(^-1) 


ON     CON- 


C'ontract  Xo.  30-D  is  for  channel  excavation  in  the 
Mohawk  Eiver  between  the  Rexford  Flats  aqueduct  and. 
Dam  Xo.  9,  at  Yosts,  a  distance  of  36  miles.  The  engi- 
neers' estimate  of  excavation,  the  main  item  of  work,  is 
5.1  14.1  toil  cii.yd.  The  contract  is  held  by  the  American 
Pipe  &  Construction  Co.  of  Philadelphia,  Penn.,  the 
same  contractor  as  for  Xo.  2ii-C.  Tlie  contract  price  is 
also  the  same  for  excavation,  51c.  \)vr  cu.yd. 

Hydraulic  dredges  can  do  most  of  the  excavating, 
though  some  dipper  dredge  work  will  be  needed.  There 
IS  a  considerable  quantity  of  soft  grade  of  rock  included 
in  the  contract.  A  ili]i])cv  dredge  began  ojicrations  May 
18,  1911. 

A  hydraulic  dredge,  the  ''Amsterdam,"  has  been  con- 
.-rrncted  for  this  contract,  the  hull  of  which  was  launched 
ill  .V|nil.  1912.  The  machinery  was  installed  by  the 
Moiii>  Machine  Works  of  Baldwin.sville,  X.  Y.  "  The 
<lrpilgc  ludl  is  (if  woimI.  i:i7  ft.  M  in.  long,  40  ft.  wide  and 
10  ft.  2  in.  deep.  'I'lic  laddiM-  well  goes  into  the  hull 
20  ft.  4  in.  iind  is  10  ft.  0  in.  wide.  The  main  dredging 
])unii.i  has  a  2u-in.  suction  and  discharge  and  is  made 
throughout  of  manganese-steel  with  a  runner  90  in.  in 
diameter.  The  pump  is  directly  connected  to  a  three- 
cylinder  triple-Expansion  engine,  with  cylinders 
17x271/^x42  in.  in  diameter,  all  with  a  common  stroke 
of  20  in.  The  engine  operates  with  a  steam  pressure 
of  200  lb.  and  is  capable  of  developing  1000  hp.  It  is 
of  very  heavy  construction  and  built  for  high  speed.  The 
thrust  bearing  of  the  )iunip  is  water-cooled,  and  is  of 
the  marine  type. 

The  suction  and  discharge  piping  within  the  hull  is 
made  throughout  of  manga ne.sc-stccl :  the  piping  is  about 
11/4  in.  thick.  There  is  a  stone  tra)i  in  the  suction  line 
to  catch  any  material  too  large  to  piiss  through  the 
pump. 

The  boiler  equipment  ((Hisists  of  four  iM.ilcrs  built  liV 
the  Heine  Safety  Boiler  Co.;  each  hdilrr  is  rated  at 
225  hp.  The  boilers  are  arrangecl  in  two  hatteries,  fac- 
ing each  other.  Forced  draft  from  a  diicdly  connected 
blower  is  cmi)loycd  in  (irdcr  to  utilize  an  inferior  grade  nl 
coal  and  in  oi'dcr  in  h;nc  short  sniokesta(4<s.     'I'lic  con 
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iliiiscr  I'ljuipiiR'iit  I'onsists  of  a  ('.  II.  Wlicclcr  coiiilfiiscr 
(i|  -.'OOO  sq.ft.  of  I'ooliiig  surfaco.  All  .■itoaiii  i.s  cxliaiisd'il 
uilo  till'  roiiiliMiser  e.M'opt  froii'  a  few  of  I  he  siiialk'i- 
|iiiiiil)t;  wliiili  I'xhaxisl   into  tlic  licator. 

'I'lio  air  ]iuiiip  is  of  the  vortical  Iwin-heam  typo,  am' 
I'-ixlGVoxlO  ill.  There  are  two  S-iii.  Morris  oeiitrifu- 
i;al-iin'ulatiiig  pumps  havinsr  10-in.  ili.-ioharfro  ami  lO-iii. 
suction,  directly  connected  to  an  8x.S-in.  vortical  online. 
Those  ])uinps  are  so  arranged  tliat  oithor  can  ho  in 
.^orviee,  one  puni])  delivers  to  the  condciisor  in  one  direc- 
tion and  the  other  in  tlie  other  diroction.  Therefore  hy 
alternating  the  nse  of  the  ]niinps  the  oonden.sers  can  he 
kept  clear  of  any  obstruction  on  the  tiilie  head. 

There  are  two  boiler  feed  ])uinps,  each  of  vertical  du- 
plex Admiralty  type,  size  71/2x5x6  in.  There  is  also 
one  water  service  pnmp  of  vertical  duplex  jiattern,  size 
G\Ti/2-''t)  in.;  also  a  jet  water  pump  .of  vertical  duplex 
pattern,  size  6x6x6  in.  The  feed-water  heater  is  a 
Heillv  multi-coil  marine  typo  and  there  is  also  a 
Roilly  grease  extractor,  to  remove  any  grease  or  oil  from 
the  feed  water. 

The  ladder  is  ."JO  ft.  long  from  the  center  of  trunnion 
to  front  of  cutter.  It  is  made  of  steel  throughout  and  is 
of  verv  heavy  construction,  the  depth  of  the  ladder 
girder  at  the  upper  end  being  42  in.  The  ladder  shaft 
is  8i/o  in.  in  diameter  with  flanged  coupling  on  the  end, 
and  is  held  in  operating  position  by  means  of  a  multi- 
collar  marine  type  thrust  bearing. 

The  gears  in  the  cutter  drive  are  made  throughout  of 
cast-steel  -nith  cut  teeth.  The  main  driving  gear  on  the 
ladder  shaft  is  14-in.  face  and  -t-iii.  i)itch.  The  cutter 
driving  engine  is  a  horizontal  12x12  in.  double  cyclinder 
of  very  heavy  proportions,  and  is  designed  so  as  to  oper- 
ate at  about  22.5  r.p.m.  with  the  cutter  making  about  13 
r.p.m. 

The  cutter  is  of  cast  steel  with  renewable  blades,  and 
is  attached  to  the  cutter  shaft  on  a  10-in.  square  end. 
There  is  a  water-sealed  ring  joint  at  the  upper  end  of 
the  ladder  in  the  suction  pipe  to  give  the  necessary 
flexibility  in  raising  and  lowering  the  ladder. 

The  winding  machinery  consists  of  a  Flory  five-drum 
engine  with  double  cylinders  81/^x12  in.  The  engine 
is  comiKiuud  geared.  The  ladder  drum  is  24  in.  in  diam- 
eter. The  two  swinging  drums  are  each  20  in.  in  diam- 
eter, and  the  two  spnd  drums  24  in.  in  diameter  each. 
The  gearing  throughout  is  made  of  cast  steel.  The  wind- 
ing machinery  is  operated  from  a  lever  house  arranged 
on  the  roof  in  the  forward  end  of  the  dredge.  The  lever 
house  also  contains  the  gages  for  watching  the  operation 
of  the  main  dredging  pump. 

There  are  two  spuds,  each  23  in.  in  diameter,  with 
very  heavy  cast-iron  points.  The  spuds  are  handled 
from  a  gantry  frame  made  of  structural  steel  and  so  ar- 
ranged that  the  frame  may  be  lowered  for  passing  imder 
bridges  with  little  trouble. 

There  is  a  l.j-kw.  electric  generator  set  directly  con- 
nected to  a  7xT-iii.  vertical  engine.  The  swinging  wires 
are  wire  rope  1  in.  in  diameter.  The  ladder  hoist  am! 
spud  hoist  are  also  wire  rope  %  in.  in  diameter.  All 
sheaves  are  made  of  .steel  and  are  30  in.  in  diameter. 

This  dredge  began  actual  operations  in  July.  1012. 
During  Angust  it  handled  92,532  cu.yd.  of  material. 
sand  and  extremely  heavy  and  large  gra\el.  A  view  of 
this  dredge  is  shown  in  Fig.  5.  Since  its  installation, 
the  monthly  output  has  been  as  follows : 


.Mi>iilh 
.Uily.  1(M2 

AueuHt 

.Sopleniber. 

OctobiT 

November. 


De< 


nber 


Excftvaliofi, 
(cu.yd.) 
13.1.M 
92,.M2 
.37,'2II<) 
T.i.7tn 
07..'«H 
O.OM) 


WoiiK 


■I  hi:    |)i;i:iM:i:   "hi-;    Witt    Ci.in-tox" 
ON    CoNl  l;.\iT    So.   30 


Contract  Xo.  30  is  for  dredging  a  channel  in  the  .Mo- 
hawk River  a  jiart  of  tin-  distance  and  alongside  the  river 
the  remaining  <listance,  hotween  Little  Kails  and  Ster- 
ling creek,  a  distance  of  nearly  15  miles.  The  engineers' 
estimate  of  excavation  is  5.n!)5,0(iO  cu.yd.,  for  which  the 
contractor,  the  Acme  Hiigineeriiig  &  Constructiug  Co., 
receives  33-'/4c.  per  cu.yd. 

A  hydraulic  dredge,  built  by  the  American  Locomo- 
tive Co.,  named  the  "De  Witt  Clinton,"  began  dredging 
on  Aug.  20,  1!)10.  The  following  table  shows  the  out- 
put  of  this  dredge  from  the  time  of  beginning  to  date: 

Kxcavation, 


.September.  1910 

Oerober 

November 

December 

I.'r.,iii;n 

.'Ml,  Kill 

1  |^.1I:^ 
17:;. sM' 

H.l.iiim 

649.75.5 

May 

July 

.August 

-'1.'..1IICI 

.-,_■. .-,2:i 

.57,i«XI 

22.2tJ0 

851.923 

.\pril.  1912 

.\Iav   ,                                      

62.0,S9 

2.'!:i,1.w 

June                                             

ii.r.iiiin 

July 

53,839 

100,000 

::....: 7;.m4 

January.  1913 

7.100 

1,014.020 

2.51.5,698 

The  reason  for  .some  of  the  low  monthly  records  is  that 
very  hard  material  was  oncountorod,  making  progress 
slow  and  also  causing  considerable  wear  of  the  pumping 
machinery.  In  the  case  of  some  cuts  as  much  as  4  ft. 
of  material  had  to  be  left  in  the  bottom  to  be  removed 
otherwise.  Much  of  this  material  was  gravel  and  cobble 
formation. 

The  largest  outinit  was  in  July,  1911,  when  245,100 
cu.yd.  of  material  was  excavated  and  2400  lin.ft.  of  prism 
]iartly  finished,  some  3  ft.  of  material  being  left  in  the 
bottom.  Also  at  times  it  was  necessary  to  dig  below 
grade  so  as  to  float  the  dredge,  water  being  held  by  tem- 
porarv  dams.  The  winter  months  were  employed  in 
iiiakin,g  alterations  and  repairs  to  the  dredge,  which  is 
a  20-in.  suction  ty]io. 

WOKK   OF   THE    DltiMx;!-:   "Xl.UiAIIv"  ON'   COXTR.VCT    Xo.   19 

Contract  Xo.  19  is  for  that  section  of  the  canal  be- 
tween Tonawanda  and  the  Sulphur  Spring  guard  lock, 
and  is  12i/<>  miles  long.  It  lies  for  its  entire  length  in 
Tonawanda  creek,  with  three  exceptions,  where  three 
sharp  bends  are  crossed.  The  main  item  of  work  is  ex- 
cavation, of  which  the  engineers'  estimate  is  for  the  rock 
section,  240,000  cu.yd.,  the  contract  price  for  which  is 
60c.,  and  the  earth  section  2,842,000  cu.yd.,  the  con- 
tract price  of  which  is  17iAc.  per  cu.yd. 

In  the  be.ginning  the  work  of  excavation  was  done  by 
means  of  a  cableway,  a  Page  excavator,  a  dipper  dredge 
and  two  clam  shell  dredges,  the  plant  being  augmented 
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later  by  the  addition  of  the  hydraulic  suction  dredge, 
"Niagara,"  which  was  launched  in  June,  1009. 
Its  output  for  the  season  of  1909  was  as  follows : 


63.840 
116.063 
70.345 
69.351 


Month 

J;j«^.i9<» :;::;;:;;;::;;:;;:;:;:::;;;;;:;:;;;;;::;:■■■■    "'^ 

August 

Spetember 

October 107  ==s 

November %-^^ 

December ^■^' 

Total 590'^ 

The  normal  working  of  the  dredge  was  from  23  to 
25  ft.  from  water  level  to  the  point  of  deliverj'.  Opera- 
tions for  the  season  of  1910,  were  begun  on  Mar.  28, 
and  the  output  was  as  follows: 


Month 
March.  1910 


Excavation, 

(cu.yd.) 

21,250 

A^:":::::..::::.  .:..:.■ ::;::::::::;; 111,512 

Nfay 
June 
July. 
August 


117.84.'' 
74,139 
18.650 


AueuAi, inoTT 

September SS'nQl 

October 99.091 

November '?2'?5; 

December oi.oil 

Total 93*'53V 

During  the  month  of  April,  owing  to  the  immense 
weight  of  the  spoil,  the  bank  holding  the  same  gave  way 
and  caused  a  large  amount  of  material  to  slide  back  into 
the  prism.  A  broken  shaft  during  July  caused  a  falling 
off  in  the  monthly  output.  Up  to  this  time  the  dredge 
worked  in  triple  shifts. 

For  the  season  of  1911  the  output  per  month  was  as 
below : 

Excavation, 
Month  (cu.yd.) 

Anril     101 1  31.000 

i^'^"' :: :  74.652 

jiSe .  26.231 

jSE? :;;:::     113.289 

iT^^  36.410 

8e^JSi)eV 27.700 

ocffi-"  v. . ..::.::::::::.: 20,301 

November 17,980 

Total 347,563 

The  small  output  was  caused  by  working  double  .<!hift 
only  (two  of  8  hours  each),  time  lost  on  account  of  re- 
pairs, but  principally  because  the  material  was  very  hard. 

For  the  season  of  1912,  the  output  was  also  small,  the 
dredge  working  double  shift  and  rehandling  material 
excavated  by  a  dipper  dredge;  repairs  also  delayed  the 
work : 

Excavation, 
Month  (cu.yd.) 

AprU 3,971 

\^y 76,651 

jini  11,182 

j3^.;;;:::::: ::::::  ::::::::;::::::.::.: 32:802 

Au^i^- 29,069 

September 

October 

November 

December 


The  monthly  output  of  this  dredge  has  been  as  fol- 
lows : 


Month  (cu.yd.) 

June,  1911 13,000 

Julv 80,000 

August 204,970 


September 98,000 

October 80,000 

November 90,376 

December 59,993 

MarL,  1912 18,270 

April 133.583 

Alay 31.414 


21,415 
35.681 
29,430 
14,367 


On  contract  No.  49 
On  contract  No.  49 
On  contract  No.  49 
On  contract  No.  49 
On  contract  No.  49 


Total 809.606 


Thife  dredge  was  transferred  to  Contract  Xo.  49  on 
Xovembar  1.3,  1911,  continuing  there  until  the  middle 
of  May,  1912,  when  it  returned  to  Contract  Xo.  63. 

The  material  at  the  east  end  of  the  contract  is  sand 
which  pumped  easily,  with  an  average  output  of  about 
7000  cu.yd.  in  24  hours.  In  this  material  what  is  called 
an  "open  cutter"  was  used.  Near  Fairport  a  shale  rock 
is  encountered  which  runs  in  layers  from  6  to  8  in.  in 
thickness  and  i-  separated  by  a  mud  seam  running  about 
14  in.  thick.  This  material  was  removed  by  using  a 
cutter  with  blades  and  teeth,  which  worked  satisfactor- 
ily and  broke  up  the  material  without  blasting,  but  with 
small  output,  averaging  about  1800  cu.yd.  per  day.  We 
have  no  record  of  the  dredge  "Fairport,"  June,  1912,  to 
date.     Owing  to  hard  material  the  output  was  very  small. 

Work  of  the  Dredge  "Stanwix"  on  Contract  No.  43 

Contract  Xo.  43  is  for  that  part  of  the  canal  which 
extends  from  Oriskany  to  Rome,  paralleling  the  Mo- 
hawk River.  The  engineers'  estimate  is  5,017,500  cu.yd. 
of  excavation;  the  contract  price  is  18c.  per  cu.yd.  and 
the  contractor  is  M.  A.  Talbot  Co.,  of  Baltimore,  Md. 
This  contract  comprises  the  work  on  the  eastern  end  of 
the  Rome  summit  level,  which  extends  from  Oriskany 
on  the  east  to  the  village  of  New  London,  on  the  west. 

A  hydraulic  dredge,  built  by  the  Morris  Machine 
Works,  of  Baldwinsville,  X.  Y.,  called  the  "Stanwix,"  op- 
erates on  this  contract  and  its  monthly  output  is  given 
below : 

KxcHVation. 
Month  leu  yd.) 

July,  1911 ««.258 

August 95.740 

September 135,919 

73.2.19 


Total 284.468 

Work  of  the  Drkuoe  "Fairport"  on  Contracts  Xos. 
63  AND  49 

Contract  Xo.  63  extends  from  the  Wayne-Monroe 
county  line  to  Kings  Bend.  The  amount  of  excavation 
on  this  contract  is  2,772,000  cu.yd.,  the  contract  price  is 
33c.  y)er  cu.yd.,  the  contractor  is  11.  S.  Kerbaugh,  Inc., 
of  Philadelphia,  Penn. 

An  electrically  operated  dredge  "Fairport"  is  in  oper- 
ation on  this  contract.  Work  began  at  the  eastern  end 
of  the  section  under  contract,  in  what  is  known  as  the 
Pcrrintoii  swamp  on  June  21,  1911. 


October 

November 

December 

January,  1912. 

February 

Aorit 

Nfay 

June 

July 

August 

September 

October 

November 

Ui-comber 


■,.iOI 
35.H24 
47.4.')4 
17.288 
20.000 
86.675 
93.681 
14.'.,n99 
'.i().4M 

M.SOO 
l(l.i,n73 
r.(),750 


Total. 


The  following  is  a  statement  of  the  operations  of  the 
dredge  "Stanwix,"  from  July,  1911,  to  July,  1912:  The 
dredge  was  launched  in  July,  1911,  and  started  work 
at  Sta.  6156,  at  Mill  St.,  Rome,  and  worked  east  to  the 
easterly  crossing  of  the  Xcw  York  Central  &  Hudson 
River  R.R.,  at  Sta.  6097,  and  returning  reached  Sta.  6156 
about  the  middle  of  December,  1911.  After  passinif 
under  the  newly  constructed  Mill  St.  bridge  and  reach- 
ing Whitesboro  St.  in  the  early  part  of  February,  1912, 
the  dredge  was  put  out  of  commission  for  two  months. 
The  present  Erie  Canal  was  cut  through  in  April,  1912, 
and  in  the  middle  of  July  the  westerly  crossing  of  the 
New  York  Central  &  Hu.Ymmi  Riwr   IM{.,  al   Sla.  6228 
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was  iTiK'iiL'il.  Working  af^aiii  eastwardly,  llic  dredKt'  liiis 
boeii  L'xcavating  a  S^Ti-l't.  witlewater  botwooii  Lawrence 
and  Jainos  Sis. 

'I'lu'  inalcrial  east  (if  I  Ik-  I'lrio  canal  is  coarse  gravel 
running  out  lu  nuicl<  west  of  James  St.  I'ractieaiiy  all 
the  nuiterial  was  pnnii)ed  into  embankment,  A'i5  ft.  south 
of  tile  canal  for  the  relocation  of  the  New  York  Central 
&  Hudson  Hiver  R.R.  This  embankment  ranged  from 
10  to  20  ft.  in  height  and  is  85  ft.  wide  on  top.  The 
material  is  discharged  between  dikes  thrown  \\\)  by 
Lidgerwood  excavators. 

Delays,  aside  from  time  consumed  in  passing  under 
bridges  and  through  the  Erie  canal,  were  caused  by  the 
necessity  of  replacing  the  pump  shells  which  were  twice 
worn  through  by  the  gravel,  which  delayed  operations  for 
about  two  days  each  time.  Delays  were  also  caused  by  the 
necessity  of  repeatedly  heightening  the  dikes  west  of 
the  Muck  road.  The  softness  of  the  material  excavated 
liere  caused  the  dikes  to  break  down  very  often. 

The  output  as  sliown  above  does  not  represent  the 
quantities  actually  excavated  as  a  great  deal  of  the  fine 
material  was  deposited  on  the  canal  bottom  west  of  Mill 
St.  from  the  return  water,  and  during  July  and  August, 
1912,  there  was  a  large  amount  in  the  widewater  for 
which  the  contractor  was  not  ]iaid. 

Wo7!K  OF  THE  Drkdiu:  "I'aljiyra"  on  Contract  Xo.  77 

Contract  Xo.  77  is  for  the  construction  of  the  new 
canal  from  Port  Gibson  to  Palmyra.  The  engineers' 
estimate  for  excavation  is  2,657,080  cu.yd.,  for  which  the 
contract  price  is  38c.,  the  contract  being  held  by  the 
T.  A.  Gillespie  Co.,  of  Pittsburgh,  Penn. 

A  hydraulic  dredge  named  the  "Palmyra"  commenced 
operations  on  July  6,  1911.  The  following  table  shows 
its  output  from  that  time  to  date : 


Month 
July.  1911 

.\UKU8t 

September 

October 

November 

December 

January.  1912. 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January,  1913. 


Excavation, 
(cu.yd.) 

14.274 

3S,000 

63,733 

243,766 

67,681 

60,000 

8,264 

26,966 

30,445 

95,972 

58,467 

166,972 

64,180 

44.427 

72,100 

11,742 

71,542 

39,359 

43,000 

Total 1,107,110 

The  following  statement  shows  the  cost  of  operating 
this  dredge  one  month,  working  three  shifts  of  8  hours 
each : 

1  captain 1250 

1  chief  engineer I75 

3  engineers $150.00 ..'.  450 

3  levermen ISO .  00 450 

3  mates 100.00 300 

6  firemen 70.00 420 

3  oilers 70.00 210 

13  deckhands 60.00 780 

1  pipe  line  foreman 125 

26  laborers 1 .  75  per  day,  26  days 1183 

Total  labor  cost $4343 

Miscellaneous  expenses,  fuel,  etc 1657 


Assuming  the  monthly  output   as   60.000   cu.yd.,   the 
operating  expenses  per  cu.yd.  would  be  10c. 

The  following,   relative  to  the   character   of  the   ma- 


terial on  Contract  Xo.  77,  has  been  furnished  by  M.  J. 
Coll'ey,  Siii)erintendent  for  The  T.  A.  Gillespie  Co. 

When  the  dredge  started  to  work  in  the  year  1912, 
llicie  was  a  loam  on  top  for  about  4  or  5  ft.  in  deijtb, 
Imt  underlying  this  was  a  bed  of  boulders,  many  of 
them  so  large  that  they  would  not  go  through  the 
dredge,  which  greatly  hampered  the  working  of  the 
ilredge,  cutting  down  the  output  to  almost  nothing,  as 
well  as  causing  some  breakdowns.  Then  a  ledge  of  very 
bard  material  was  encountered  in  the  bottom,  which  waij 
liractically  pck.  The  canal  line  follows  the  valley  of 
Mud  creek:  the  stream  is  very  crooked  and  the  canal 
crosses  it  a  number  of  times. 

In  October,  1911,  and  June,  1912,  the  dredge  was 
working  in  pretty  good  material  for  a  hydraulic  dredge — 
loam    niid    sand,   in   soin   ceases   liractically   a   quicksand. 


M 

^^^^»-         1  ■—  1 

Fig.  9.   Dkedge  "Lyoxs"  ox  Coxtract  Xo.  48 

The  discharge  pipe  line  varied  in  length  anywhere  from 
1200  to  4000  ft.  The  long  pipe-line  was  necessary  be- 
cause the  spoil  is  discharged  on  lands  appropriated  by 
the  state  for  this  purpose,  which  was  not  always  alongside 
the  prism. 

Work  of  the  Dredge  "Lyons"  on  Contract  Xo.  48 

Contract  Xo.  48  is  for  that  part  of  the  canal  extending 
from  Lyons  to  East  Xewark.  The  engineers'  estimate  of 
excavation  is  2,002,500  cu.yd.,  for  which  the  contract 
price  is  48c.  The  contractor  is  the  Crowell-Sherman- 
Stalter  Co.,  of  Cleveland,  Ohio. 

A  suction  dredge  named  the  "Lyons"  was  launched  on 
Aug.  31,  1911,  and  commenced  work  on  Oct.  24,  1911. 
The  "Lyons"  (Fig.  9)  was  built  by  the  Bucyrus  Co., 
of  South  Milwaukee,  Wis.  Its  operations  were  confined 
wholly  to  the  eastern  end  of  the  contract,  east  of  Lock 
Xo.  28-A  where  the  material  is  muck,  red  clay,  sand 
and  gravel.  The  dredge  "Lyons"  operated  until  Sept. 
15,  1912,  and  was  then  laid  up  for  repairs.  The  fol- 
lowing is  the  monthly  record  of  its  operations: 


Exca'  ation. 

Month  (cu.yd.) 

October,  1911 11.067      1 

November 191,360       1 

December 46,683 

January,  1912 50,774 

February 41,030 

March 88,963 

April 153,871 

May 140,200 

June 40,000 

July 53,000 

August 63.000 

September 23,000 


.  dredged  on  contract 


Total 902,948 
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Descbiptiox   of   20-ix.   Hydraulic   Dredge    of    the 
"Lyoxs"  Class 

The  following  is  a  detailed  description  of  a  Bucyrus 
dredge  of  the  same  general  type  as  the  "Lyons"  but 
slightly  less  in  power: 

HULL — SteeL    104    ft.    long    by    34    ft.    wide    and    9    ft.    deep. 

The  dredge  is  adapted  to  dig  to  22  ft.  below  water  level 
with  ladder  inclined  to  40°  and  discharges  through  1500  ft. 
of  floating  and  shore  pipe  at  a  height  of  25  ft.  above  water 
level. 

DREDGING  PUMP  AND  ENGINES — The  pump  has  a  20-iQ. 
Inlet  and  discharge.  The  runner  is  78  in.  in  diameter.  The 
casing  and  heads  are  of  nickel-chrome-steel  castings  and  are 
made  very  thick  where  the  greatest  wear  comes  on  them. 
The  casing  is  not  lined.  The  runner  is  a  single  nickel- 
chrome-steel  casting  having  five  curved  arms  mounted  on  a 
forged  steel  shaft  S  in.  in  diameter.  The  pump  is  direct  con- 
nected to  a  vertical  triple-expansion  marine  type  engine  of 
520  hp.  running  230  r.p.m.  and  has  steam  cylinders  IS^i  In., 
20    in.    and    33    in.    by    16-in.    stroke. 

CUTTER  HEAD — The  cutter  head  is  a  single  nickel- 
chrome-steel  casting  5  ft.  10  in.  in  diameter  and  has  six 
blades  and  renewable  cutting  edges  fastened  to  the  inside 
of  the  blades.  It  is  mounted  on  a  forged-steel  shaft  7*i  In. 
In  diameter  and  is  driven  by  a  10xl4-ln.  double  engine  through 


heavy 


el    ge 


ring. 


OUTBOARD  SUCTION  PIPE — The  outboard  suction  pipe  is 
of  20  in.  in  inside  diameter  made  of  lap-welded  steel  pipe  l^ 
In.  thick,  having  a  suction  head  on  the  outboard  end  with 
bearings  for  supporting  the  cutter-head  shaft.  It  connects 
with  the  inboard  suction  pipe  through  two  cast-steel  elbows, 
one  of  which  revolves  on  a  horizontal  axis.  The  pipe  will  be 
braced  by  structural  framework  hinged  to  the  bow  of  the 
hull.  The  inboard  discharge  pipe  is  lap-welded  .steel  Vi  in. 
thick  in  the  straight  stretches  with  cast-steel  elbows.  Be- 
tween the  pump  and  the  intake  pipe  a  stone  box  is  provided 
with  a  manhole  to  permit  removal  of  any  stones  stopped  by 
the    grating   at    the    pump    intake. 

DISCHARGE  PIPE — The  inboard  discharge  pipe  is  of  lap- 
welded  steel  pipe  %  In.  thick.  The  outboard  discharge  is 
V,  In.  thick  riveted  in  20-ft.  sections,  having  a  total  length 
of  700  ft.,  and  is  provided  with  rubber  sleeves  and  floated  on 
pontoons.  The  remaining  800  ft.  are  provided  with  teles- 
copic joints  for  shore  disposal.  The  pontoons  are  of  the 
barrel  type,  consisting  of  four  large  water-tight  hogsheads 
connected  by  timbers  upon  which  the  discharge  pipe  rests,  but 
with  sufficient  deck   to  facilitate  working  on  the  pipes. 

WINCH  AND  OPERATING  LEVERS — The  winch  is  driven 
by  double  engines  having  cylinders  !>'/4  in.  in  diameter  by 
S-ln.  stroke  and  Has  five  drums,  two  for  the  swinging  line, 
two  for  handling  the  spuds  and  one  for  raising  and  lowering 
the  suction  pipe.  It  is  also  provided  with  two  winch  heads, 
which  can  be  used  for  handling  scows,  etc.  The  operating 
levers  are  concentrated  in  the  pilot  house  so  that  the  ma- 
chine   can    be    operated    by    one    man. 

SPUDS — There  are  two  steel  spuds.  22  In.  in  diameter,  hav- 
ing  sharp   chisel-shaped    steel    points. 

DECK  SHEAVES  AND  FAIR-LEAD.S — All  necessary 
sheaves  and  fair-leads  were  furnished.  The  sheaves  are  all 
made   of   steel    and    are    24    in.    In    diameter. 

BOILER.S,  FEED  PUMPS — Two  Habcock  &  Wilcox  boll, 
era.  having  a  heating  surface  of  2350  sq.ft.  each  and  adapted 
to  work  at  160  lb.  pressure  are  provided.  Two  feed  pumps 
of  adequate  size  are  furnished  and  were  fitted  with  connec- 
tlons'so  that  they  may  be  used  for  fire  purposes  or  for  wash- 
ing decks.  (Jne  surface  condenser,  having  1250  sq.ft.  of  cool- 
ing surface  is  furnished,  with  the  necessary  circulating  and 
air    pumps    and    feed-water    heater. 

BILGE   PUMPS — Six   steam   siphons   and   a   connection   from 
the    circulating    pump    with    the    Inside   of   the    hull    were    fur- 
nished   for    removing    the    bilge    water.      Th 
the   circulating   pump    to   the   Insid 
could    be    used    In    the    case    of 
phons   were   quite    able    to    tak 
the    hull   that   might  occur. 

ELK(,'TR|(,'-LIGHT  PLA.N'T — An  engine  and  dynamo  capa- 
ble of  supplying  current  for  100  Incandescent  lamps,  together 
with  the  nH<<8sary  Instruments  mounted  on  a  slate  switch- 
board   are    furnished. 

INCIDENTALS— Pump  and  piping  to  provide  water  for 
bearings  of  main  engines  and  dredging  pump  and  for  cutter- 
head  shaft  bearing  In  suction  head  are  furnished.  Also  the 
necessary    whistles,    bells,    speaking    tubes,    gages,    etc. 

In  addition  to  the  hydraulic  dredges  enumerated  ahove, 
there  were  dredges  of  this  class  employed  on  Contracts 
No8.  20- A,  30,  11  and  42  of  the  Eric  canal  and  Con- 
tracts Xos.  27,  72  and  73  nf  the  Champlain  canal.  The 
suction  and  discharge  of  all  tlie.se  dredges  arc  12  in.,  ex- 
cept on  Contract  No.  30,  where  a  remodeled  dipper 
dredge  has  a  KJ-in.  discharge,  and  on  Contract  No.  73 
where  the  size  is  20  in.  In  addition  there  are  a  nura- 
her  of  di|i|icr  dredges  engaged  on  various  contracts,  there 
heing  four  employed  on  Contract. No.  12. 

On  Contract  No.  20-B  there  is  a  so  called  hydraulic 
disftosal  boat,  material  being  Bupplied  by  two  dififior 
dredges,  the  large  stone  discharged  into  scows  and  the 
finer  material  pumped  ashore.  Two  ladder  dredges  are 
at  work  on  Contract  No.  12.  the  "Cyclone"  and  the 
"Tornado,"  on  Contract  No.  60,  the  "Mohawk,"  and  ou 


ctlon  from 
of  the  hull  was  one  that 
in  emergency.  The  steam  sl- 
care   of   any    ordinary    leak   in 


Contract  X'o.  66,  the  "Mineola."  The  monthly  output 
of  the  ladder  dredges  is  not  large,  being  about  35,000 
cu.yd.  That  of  the  dipper  dredges  has  reached  as  high 
as  50.000  cu.yd.  per  month,  while  the  monthly  output 
of  the  smaller  hydraulic  dredges  is  from  15,000  to  27,000 
ru.  yd.  per  month. 


A  Typhoid  Epidemic  Caused  by    Un- 
calked  Joints  in  an    Intake    Pipe* 

By  \V.  M.  CoBLEicHf 

During  the  summer  of  1909  a  typhoid  fever  epidemic  broke 
out  among  the  railway  employees  in  Laurel.  Munt.  There 
are  two  warfer  systems  supplying  the  city.  One  furnishes 
water  to  the  people  living  in  the  original  townsite,  and  the 
other  furnishes  water  to  the  residents  of  a  new  addition 
built  by  the  Northern  Pacific  R.R.  There  were  about  100 
cases  of  typhoid  fever  in  the  railway  addition,  and  the  older 
part  of  the  town  was  practically  free  from  the  disease.  This 
fact  and  other  circumstances  quickly  indicated  that  the  wa- 
ter-supply of  the  addition  was  the  source  of  the  infection. 

This  water-supply  is  taken  from  the  Yellowstone  River 
through  a  cast-iron  intake  pipe  which  delivers  the  water  to 
a  large  brick-lined  pump  well.  A  pumping  plant  at  this 
well  forces  the  water  to  tanks  in  the  railway  yards  a  mile 
away. 

A  sewer  system  discharges  into  an  irrigation  canal  at  a 
point  near  the  pump  well  and  the  sewage  flows  in  an  open 
ditch  directly  over  the  cast-iron  intake  pipe  and  as  the  ditch 
overflowed  at  times  a  large  area  of  soil  was  polluted. 

The  intake  pipe  from  the  river  became  partially  clogged 
with  sand  and  there  was  in  consequence  a  shortage  of  wa- 
ter in  the  well.  To  increase  the  water-supply  in  the  well, 
surface  water  was  piped  into  it  from  a  point  above  the  sewer 
outlet  for  a  few  days  only.  Two  or  three  weeks  after  this 
a  typhoid  epidemic  began.  The  infection  could  have  come 
either  from  this  surface  water,  or  from  ground  water  con- 
taminated by  sewage  entering  the  intake  pipe  through  un- 
calked  joints.  The  writer  was  called  on  to  report  on  the 
sanitary    condition    of    the    water    system. 

•Samples  were  analyzed  of  the  river  water  at  U^<■  Intake 
and  of  water  from  one  of  the  tanks  in  the  yards.  The  re- 
sults   were    as    follows: 

First  lest  .Sopond   test 

Parts  per  niilliun  Parts  per   million 

Intake       Wattr  tank  Intake         Water  tank 

Total  solids Ili4                740.  1S2                    Oil. 

Free  ammonia 03                  13  O.")                    .0.5 

Albuminoid  ammonia 17                .09  13                    .15 

NitroRen  as  nitrites Trace                   0091  IMMO                .0024 

NitroKon  as  nitrates Trace                 .22  Tracr                  .23 

Chlorine 6  1              14  8  1.5                    9.5 

Sulphates  as  SO, 25  0           3.50.4  12   1                300  4 

A  comparison  of  the  results  indicates  very  plainly  that 
the  pumps  were  not  delivering  pure  river  water  to  the  tanks. 
The  high  solids,  sulphates  and  chlorides  indicated  that 
ground  water  was  entering  the  system  in  large  quantities 
and  that  it  was  no  doubt  contaminated,  as  shown  by  high 
free  ammonia  and  nitrites.  In  this  connection  It  should  be 
slated  that  the  well  and  the  intake  pipe  line  were  located  In 
Avet  ground  highly  charged  with  "white  alkali,"  which  Is  high 
in    sulphates. 

In  a  report  to  the  rallwa.v  company  the  writer  stated  that 
the  ground  water  entered  the  system  either  by  seepage  Into 
the  well  or  by  leaks  in  the  Intake  pipe  line.  The  company 
officials,  having  confidence  in  the  construction  of  the  jilpe  line, 
decided  that  the  well  was  the  cause  of  the  trouble  and  Iheri'- 
fore  connected  the  Intake  pipe  directly  to  the  pumps  so  as  to 
pump  water  directly  from  the  river.  When  this  change  waB 
completed  analyses  were  again  made  and  proved  that  ground 
water  was  still  entering  the  system  and  that  a  faulty  pipe 
line  was  no  doubt  the  cause.  To  locate  the  position  of  thn 
leaks  in  the  line,  the  pumps  were  stopped  and  water  from 
the  tanks  was  allowed  to  How  through  the  pipe  to  the  river. 
In  a  few  minutes  the  water  appeared  on  the  surface  of  the 
ground    ov>-r    the    Intake    pipe. 

This  Intake  pipe  was  then  dug  up  where  the  leaks  were 
evident  and  It  was  found  that  the  cast-lroii  pipe  had  bevn  laid 
for    a    distance    of    about    400    ft.    without    calking    the    Joints. 

The  leaky  julnlH  In  the  pipe  line  were  calked  and  the 
pumping  plant  was  put  In  shape  to  deliver  to  the   tanks  river 

•Abstract  of  a  paper  prepan-d  for  the  annual  meeting  "' 
the   Illinois   Water  Supply   AsHoclntlon.   March   11,   12,   1913. 

t Professor  of  Chemistry,  Montana  State  College,  Bozoman. 
Mont. 
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water  whUh  was  not  contaminated  by  Kround  water.  The 
system  has  been  in  use  for  domestic  purposes  now  foi-  several 
months  and  no  typhoid  fever  or  enteritis  luis  been  n-ported 
since   the    repairs    were   completed. 

In  justice  to  the  engineer  who  put  in  tin-  water  system 
for  the  railway  company,  it  should  be  said  that  when  the 
plant  was  first  started,  it  was  intended  to  supply  water  for 
engine  use  only.  The  intalie  pipe  line  was  not  calked  be- 
cause it  was  intended  to  be  used  as  a  gravity  line;  but  the 
fact  that  this  line  was  in  wet  ground  high  In  white- 
alkali  was  overlooked  as  was  also  the  possible  effect  of  the 
sewage  disposal  system   on  the   purity  of  the   water. 


Ira    N.    Hollis,  the    New    President  of 
Worcester  Polytechnic   Institute 

AiinouiK'oiiient  has  beeu  ijiade  that  the  trustees  of  the 
Worcester  Polytechnic  Institute,  Worcester,  Mass.,  have 
elected  Prof.  Ira  N.  Hollis,  of  Harvard  Uiversity,  Presi- 
dent, to  succeed  Dr.  L.  L.  C'onant,  Professor  of  Math- 
ematics, who  has  beeu  Acting  President  since  the  resig- 
nation of  Dr.  Edmund  A.  Engler,  two  years  ago. 


n  (c^d-^-J-"'^'^^'*-^ 


Prof.  Hollis  was  born  near  Xew  Albany,  Ind.,  m  1836. 
He  was  educated  in  the  public  schools  of  Louisville,  Ky., 
and  after  a  year's  work  as  apprentice  in  a  machine  shop 
and  foundry,  he  was  appointed  to  the  U.  S.  Naval  Acad- 
emy at  Annapolis,  Md.  He  graduated  at  the  head  of  his 
class  in  1878  and  was  appointed  a  member  of  the  En- 
gineer Corps. 


The  succeeding  15  years  were  spent  in  various  work 
in  tile  .Navy,  both  at  sea  and  on  shore.  After  service 
at  the  lluioii  Iron  Works,  San  P'rancisco,  Calif.,  in  the 
inspect  1(111  of  machinery,  lie  went  to  sea  as  Chief  Engi- 
neer of  the  U.  S.  S.  "Charleston,"  tlien  the  flag-ship 
of  the  Pacific  Squadron.  One  of  her  long  voyages  was 
the  well  rcmenihered  chase  of  the  filibuster  "Itata,"  a 
iiicrciiant  ship  tai<cn  by  the  insurgents  in  the  Chilean 
War,  and  loaded  with  arms  in  California.  At  Iqu^qui, 
«hci-e  she  was  surrendered  to  the  American  fleet,  Lieut. 
lliiljis  volunteered  for  service  in  her,  and  for  his  work 
was  comniendetl  officially  to  the  Navy  Dejtartment  by 
Admiral  McCann. 

He  returned  to  the  United  States  in  the  "Itata,"  which 
was  delivered  to  the  United  States  Marshal  at  San  Diego. 
Calif.,  in  July,  IHlll. 

In  January,  ]8!)a,  he  was  ordered  East  and  served 
under  the  late  Rear-Admiral  Melville  until  October, 
LS9.3,  when  he  resigned  to  take  the  Professorship  of  En- 
gineering at  Harvard  University. 

During  the  summer  of  18i)2  he  delivered  a  short  course 
of  lectures  at  the  Xaval  War  College  on  "The  Ships  of 
Our  Modern  Navy."  These  lectures  were  afterward  is- 
sued to  the  service  in  book  form. 

At  Harvard  he  was  charged  with  the  duty  of  develop- 
ing the  engineering  instruction,  and  he  remained  at  the 
head  of  the  Department  for  16  years.  It  was  during 
these  years  that  he  did  much  work  in  connection  with 
student  activities,  in  that  way  coming  into  intimate  rela- 
tion with  student  life  outside  of  the  class-room.  He 
was  Chairman  of  the  Athletic  Committee  for  seven  years 
while  Soldiers'  Field  was  being  turned  into  a  recreation 
ground  for  the  students.  During  this  time  the  whole 
field  was  regraded,  and  the  boat  house,  the  ball  cage  and 
the  Stadium  were  built. 

Prof.  Hollis  has  also  been  for  many  years  a  trustee  of 
the  Harvard  Union,  and  a  director  of  the  Cambridge 
Trust  Co.,  the  bank  where  many  professors  and  students 
have  their  deposits. 

In  1898,  Prof.  Hollis  was  associated  with  Rear-Ad- 
miral Wainwright  in  the  reorganization  of  the  personnel 
of  the  Xavy,  and  the  bill  written  by  them  was  used  as 
a  basis  for  action  in  Congress.  He  has  served  twice  on 
the  Board  of  Visitors  at  the  Xaval  Academy. 

In  1899,  he  received  the  honorary  degree  of  A.  M.  from 
Harvard  and  has  since  received  honorary  degrees  from 
other  institutions.  He  is  President  of  the  Engineers 
Club  of  Boston,  Vice-President  of  the  American  Society 
of  Mechanical  Engineers,  Past-President  of  the  Boston 
Society  of  Civil  Engineers,  and  has  served  on  the  Coun- 
cil of  the  American  Academy  of  Arts  and  Sciences.  He 
is  a  member  of  the  Society  of  United  States  Xaval  En- 
gineers, the  Society  of  Xaval  Architects  and  Marine 
Engineers,  the  Society  for  the  Promotion  of  Engineer- 
ing Education,  and  the  Massachusetts  Military  Historical 
Society.  He  has  contributed  many  articles  to  engineer- 
ing and  naval  journals,  and  in  intervals  of  leisure  he 
wrote  the  "History  of  the  Frigate  Constitution."  The 
final  summing  up  of  his  career  at  Harvard  is  best  sho^vn 
by  an  abstract  of  the  student  editorial  of  the  "Harvard 
Crimson." 

The  announcement  that  Prof.  Ira  Nelson  Hollis  has  been 
elected  president  of  Worcester  Polytechnic  Institute  makes 
Harvard  men  rejoice  at  the  signal  honor  that  has  been  be- 
stowed upon  him.  but  it  also  brings  them  intense  regret  be- 
cause it  means  the  loss  of  a  great  teacher  and  steadfast 
friend.  The  admiration  with  which  all  Harvard  men  regard 
him  illustrates  the  influence  a  teacher  of  strong  personality 
may  wield  when  he  tries  to  know  and  serve  his  students  out- 
side   the   class    room. 
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A  New  Type  of  Sewage    Sedimenta- 
tion Tank,  Mount   Washington,  Md. 

Bt  Howard  T.  Olivek* 

The  latest  method  of  treating  sewage  is  that  in  opera- 
tion at  Mt.  Washington,  Baltimore  Coimty,  Md.  The 
process  consists  of  a  thorough  sedimentation  in  a  tank 
so  arranged  with  baffles  and  compartments  that  the  more 
heavily  loaded  waters  at  the  bottom  are  retained  a  lon- 
ger period;  the  deposited  sludge  is  siphoned  ofE  to  be 
deodorized  in  a  separate  chamber,  while  provision  is 
made  to  disinfect  the  effluent  after  leaving  the  tanks.  At 
present  the  effluent  is  discharged  from  the  sedimentation 
tank  to  the  neighboring  stream  in  a  stable  condition,  be- 
cause of  the  efficiency  of  the  tank  in  removing  80%  of 
the  settling  solids  and  the  fact  that  the  sedimentation 
takes  place  near  the  source  of  the  sewage. 

Speaking  generally,  the  problem  of  sewage  disposal 
will  be  simplified  if  the  process  of  sedimentation  be 
allowed  to  take  place  near  the  source  of  the  sewage ;  there 
will  be  a  greater  percentage  of  solids  removed  and  tliere 
will  be  less  o^-ganic  matter  in  solution  after  the  removal. 
for,  the  farther  that  sewage  travels:  the  more  broken 
become  the  solids  and  the  less  their  subsiding  value ;  the 
more  colloidal  forms  of  no  subsiding  value  there  arc ;  and 
the  more  bacteria  and  organic  matter  are  released  to  solu- 
tion. Removing  the  solids  near  the  source  permits  a 
higher  degree  of  sedimentation,  gives  a  greater  op])or- 
tunity  for  the  absorption  of  atmospheric  oxygen,  and  re- 
lieve-f  any  necessary  final  treatment  of  a  large  percentage 
of  overburdened  and  un.stable  waters. 

The  tj-pe  of  tank  used  at  Mount  Washington  seems 
pspecially  adaptable  to  the  idea  of  separating  the  solids 
early  in  the  course  of  the  sewage:  the  space  occupied  is 
small;  the  cost  of  con.sitruction  and  maintenance  is  rela- 
tively low;  the  percentage  deposition  effected  is  high:  the 
inlet  and  outlet  may  be  at  the  same  level ;  and  the  tanks 
may  be  built  underground  and  so  be  placed  anywhere 
within  a  sewer  system. 

There  are  few  cities  where  it  would  be  impracticable 
to  group  sections  of  40,000  to  80,000  population  so  that 
the  .sewage  might  be  treated  in  a  fresher  condition  to 
give  better  and  cheaper  results. 

Mount  \\'ashington  is  a  residential  suburb  covering 
about  two  square  mile.s  north  of  the  city  limits  of  Balti- 
more. The  present  po]Hilation  is  about  50(10.  The  sew- 
age is  entirely  free  of  trade  wastes  or  other  complications 
and  is  carried  to  the  plant  in  separate  sewers  of  24-in. 
and  13-in.  mains  (see  view,  Fig.  1).  The  plant  is  now 
owned  by  the  County  of  Baltimore,  having  recently  been 
purchased  from  The  Baltimore  Suburban  Sewage  Dis- 
posal Co  This  company  constructed  the  tanks,  following 
designs  and  directions  of  Messrs.  A.  H.  Wchr,  of  Balti- 
more and  M.  .J.  Wiest,  of  Govans,  Md.  The  plant  is  at 
present  operated  under  the  supervision  of  Mr.  Wie.st. 
It  is  neat  and  compact,  the  eflluent  is  dear,  and  there  is 
a  complete  lack  of  odor  aliout  the  premises;  built  of  re- 
inforced concrete,  it  dcK-s  not  give  an  unattractive  ap])ear- 
ancc  to  the  neighborhood. 

Kcferring  to  the  [.Ian  (Fig.  2),  it  will  be  noticed  that 
on  leaving  the  sewers  the  sewage  flows  through  an  S-ft. 
channel  into  a  grit  clmndjcr  for  the  removal  of  sand  de- 
posits: this  chamber  ha.'<  a  plain  V-shaped  section  4  ft. 

*EnKlneer,    149   Broadway.  New   York  City. 


deep  and  8  ft.  long,  and  is  cleaned  out  weekly.  From  the 
grit  chamber  the  waters  pass  through  bar  screens  for  the 
removal  of  debris;  for  this  purpose  bars  Y^  in.  thick  are 
placed  with  a  clearance  of  1  in.  and  leaned  slightly  down- 
stream. Bypasses  have  been  provided  for  emergencies 
of  sudden  increased  flow  to  carry  the  waters  directly  to 
the  tanks. 

Each  unit  is  one  tank  (Fig.  1),  but  divided  by  par- 
tition walls  into  eight  compartments.  The  first  com- 
partment serves  as  inlet  and  outlet,  these  being  sepa- 
rated by  a  longitudinal  baffle  which  extends  through  all 
the  compartments,  but  is  cut  away  in  the  last  to  allow  the 
stream  to  return  on  the  outlet  side.  This  center  baffle 
does  not  extend  to  the  bottom  of  the  tank,  but  terminates 
in  a  flared  end,  514  ft.  above  the  bottom,  in  such  a  way 
that  the  upper  waters  are  divided,  but  the  lower  waters 
of  the  influent  and  the  effluent  join.  Other  longitudinal 
baffles,  on  either  side  of  the  center  baffle,  extend  from  the 
top  of  the  tank  vertically  to  the  level  of  the  outlet,  then 
flare  inwardly  to  near  the  center  baffle.  These  tend  to  a 
greater  displacement  of  the  waters  and  to  prevent  lateral 


Fig.  1.    View  of  Sewage  Sedimentation  Tanks, 
Mount  Washington,  Md. 

and  vortexual  motions;  they  also  serve,  to  a  large  extent, 
to  hasten  the  deposition  of  the  solids,  for  in  any  up  and 
down  movement  of  the  s(.'wage  in  the  tank  the  particles 
have  only  a  partial  oi)portunity  to  rise  again  to  the  sur- 
,  face  and  to  be  carried  on. 

The  sewage  enters  the  first  compartment  between  the 
displacement  baffle  and  the  center  baffle,  but  enters  the 
second  compartment  over  the  partition  wall  on  both  sides 
of  the  displacement  l.afflc  and  so  continues  through  each 
conii)artment  to  the  last  from  where  it  passes  to  the  out- 
let side  of  the  center  baffle  and  returns  to  tiie  first  com- 
])artment;  here  the  outlet  is  confined  to  the  space  be- 
tween the  center  baffle  and  the  displacement  baffle  on  the 
far  side. 

Each  compartment  is  provided  with  bottoms  sloping 
downward  from  each  side  toward  the  center,  providing 
an  increased  floor  space  and  retention  chaMdier  for  the 
deposited  solids.  In  each  compartment  then;  is  a  sifjlioii 
which  .serves  to  carry  off  the  sludge  from  the  floor  to  a 
connecting  pi|)e  line,  thence  to  the  sludge  deodorizing 
basin  ;  each  individual  sijihon  is  j)rovided  with  a  valve  to 
regulate  the  flow  of  flic  shidge.  In  the  center  of  each 
(f)mpartmcnt,  extending  downward  from  the  tank  cover, 
arc  braces  running  across  the  current,  but  so  far  iis  tend- 
iiii.'  Id  disturb  the  .solids  or  to  direct  the  greater  displace- 
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iiuMit  i>l'  till'  wattM-.s  they  serve  rather  as  scum  hoards, 
]ire\ontiiis  tlie  earrying  of  these  matters  tlirouf^li  thi! 
iiuik.  Manhcik's  give  entraiu'e  to  eaeh  compartment  and 
are  provided  witii  covers  to  prevent  the  esc'ape  of  any 
odors. 

After  leaving  the  sedimentation  tank,  the  effluent  is  at 
once  released  to  the  creek  for  dilution,  having  no  need 
for  further  clarification.  The  stream  which  receives  the 
effluent  has  a  normal  flow  of  ahout  35,000,000  gal.  a  day, 
a  volume  quite  sufficient  to  maintain  the  stability  of  the 
sewage  delivered  from  this  district  even  if  it  were  re- 
ceived in  a  raw  state.  For  experimental  purposes,  the 
designers  of  the  plant  at  Mt.  ^\'ashington  constructed  a 


Tile  sludge  wiiich  is  deposited  on  the  floor  of  the  tank 
is  sipiioned  olf  al)out  every  two  months  and  ronveyeil  by 
gravity  tiirougii  a  I'i-iu.  pipe  to  a  digesting  chaniljcr, 
]0.\li)x(j  ft.,  where  it  is  treated  with  a  deodorant.  The 
designers  of  the  j)lant  refuse  to  disclose  what  chemicals 
or  what  particular  products  they  use  for  tliis  purpose 
and  how  they  are  ajjplied,  so  it  can  only  be  stated  here 
that  the  results  attained  are  most  satisfactory.  There 
is  no  appreciable  odor  and  no  flies  or  insects  are  present. 

After  the  process  of  deodorization  the  sludge  is  spread 
over  the  ground,  in  the  open  air  to  dry,  and  is  tlien  sold 
as  fertilizer.  The  dried  sludge  contains  ])ractically  its 
original  content    of    organic    matters    in    the    form    of 
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Fig.  3.  Plax  and  Sections  of  Sewage  Sediment.vtion  Taxks,  Mount  Washington,  Mn. 


small  sand  filter  box  and  chemical  tanks  for  any  further 
treatment  of  the  effluent  that  might  be  desired.  The 
sand  box  serves  as  a  means  of  partial  oxygenation  to  the 
waters,  but  because  of  the  comparatively  small  filtering 
surface  the  greater  value  of  the  box  will  probably  be 
found  in  its  further  removal  of  "fines."  The  results  of 
exijcriments  with  the  sand  box  and  certain  mechanical 
"scrubbers"  are  withheld.  From  the  sand  box  or  di- 
rectly from  the  sedimentation  tank  the  effluent  may  pass 
directly  to  tanks  where,  if  necessary,  chemicals  may  be 
added.  The  designers  of  the  plant  are  prepared  to  add 
ferric  salts  in  these  tanks  in  ease  of  a  saturation  of  H,S; 
also,  if  it  should  become  necessary  or  advisable  to  de- 
stroy the  bacteria  content,  they  expect  to  use  hypo- 
chlorite. 


nitrates,  nitrites  and  pho.sphorus,  is  odorless  and  harm- 
less. Individuals  who  have  used  the  final  product  for 
fertilization  have  spoken  very  highly  of  the  results  ob- 
tained by  its  use  in  a  small  way.  These  facts  point  to  a 
practical  method  of  disposing  of  sludge  in  a  way  to  pre- 
vent odors  and  to  prevent  the  transference  of  intestinal 
bacteria  by  insects  or  air  currents;  and  because  of  the 
impossibility  of  organic  decomposition,  the  old  idea  of 
using  sludge  as  a  fertilizer  is  again  revived. 

The  Mount  Washington  plant  will  eventually  consist 
of  two  units,  each  containing  eight  compartments,  as 
shown  in  the  plan  and  longitudinal  section,  Fig.  3.  At 
present  only  one  unit  is  in  operation.  The  principal  di- 
mensions of  each  unit,  with  capacities  of  compartments, 
units  and  total,  together  with  other  selected  data  are 
shown  in  the  following  tabulation : 
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Overall  dimensions 150x50x14  ft. 

Width  of  each  compartment ^^  A' 

Length  of  each  compartment cAOKn      i 

Capacity  of  each  compartment 50,250  gaj. 

Capacity    of   each  unit J2?-Sx2  ^  i' 

Capacity,  total 804.000  gal. 

Present  sewage  volimie 50,000  gal.  at  100  gal.  per  capita  daib' 

Percentage  extraction  of  the  sojids    .....  80  /o 

The  effluent  is  completely  stable;  there  is  no  septic  action  in  the  tanks;  there  is 
no  odor  about  the  plant. 

The  rL";ults  obtained  are  all  that  could  be  asked,  but 
unfortunately  the  probable  efficienej'  of  the  tanks  as  ap- 
plied to  population  of  from  40,000  to  80,000  can  not  be 
determined  from  these  statements.  At  50,000  gal.  a  day, 
it  would  require  about  eight  days  to  fill  the  compart- 
ments of  one  unit ;  this  means  that  the  deposition  of  the 
solids  occupies  eight  days,  more  or  less,  dependent  on 
the  "coefficient  of  retardation"  of  these  particular  tanks. 
It  is  entirely  impracticable  to  determine  this  coefficient 
with  the  small  volume  of  sewage  now  being  treated.  To 
know  the  normal  flow  or  degree  of  .stillness  of  the  tanks, 
larger  volumes  mu.st  be  tested. 

The  tank  arrangement,  however,  endeavors  to  utilize 
several  principles  involved  in  some  of  the  later  theories 
of  a  maximum  deposition  of  the  solids  under  conditions 
least  likely  to  result  in  bad  odors.  The  large  floor  sur- 
face tends  to  allow  the  solids  less  horizontal  movement, 
while  its  shape  tends  to  prevent  disturbances  in  the 
sludge  already  deposited.  The  arrangement  of  the  tank 
walls  and  baffles  seems  to  produce  in  actual  practice  an 
unusually  high  displacement  of  the  waters  with  a  mini- 
mum of  internal  disturbances. 

A  ijetter  arrangement  of  the  sewer  entrance  would  per- 
mit the  elevation  of  the  outlet  to  be  the  same  as  the  inlet. 
which  in  this  case  is  raised  in  order  to  permit  the  flow 
of  the  sewage  to  the  second  unit  past  the  effluent  from 
the  fir.st. 

Remembering  that  the  inlet  and  the  outlet  are  in  the 
first  compartment,  but  on  opposite  sides  of  the  center 
baffle,  and  that  this  baffle  does  not  reach  the  bottom  by 
about  51/2  ft.  at  the  center,  it  seems  evident  that  there 
will  be  a  short  circuit  established  which  will  permit  the 
sewage  to  pass  out  in  the  effluent.  This  would,  of  course, 
defeat  the  i)urpo.«e  of  the  tanks.  By  observing  the  course 
of  an  analine  dye  during  a  number  of  tests  it  was  de- 
termined that  10  min.  longer  were  required  for  the  color 
to  show  in  the  effluent  by  passing  under  the  central  wall 
than  by  following  its  regular  course  through  eight  com- 
partments and  return.  Thus:  time  required  in  the  regu- 
lar course,  60  min. ;  time  required  in  short  circuiting,  70 
min. 

There  is  an  important  advantage  in  the  short  center 
baffle  which  seems  to  overbear  the  objections  to  permit- 
ting any  of  the  sewage  to  leave  the  prescribed  course  by 
sliort-circuiting:  the  sludge  which  is  deposited  beneath 
the  wall  is  constantly  surrounded  by  the  clarified  waters 
which  have  returned,  so  that  only  aerobic  conditions  are 
maintained  about  the  sludge,  making  septic  action  in  it 
very  unlikely.  Also  8up])osing  that  a  small  portion  of 
the  entering  .sewage  does  flow  out  there  is  an  equal 
amount  returning  for  further  clarification  or  to  aid  in 
decreasing  any  pos8ii)ility  of  .septicization. 

The  general  action  seems  to  be  that  of  a  compara- 
tively rapid  surface  velocity  with  a  long  retention  of  the 
main  body  of  the  water.  Using  an  analine  dye  as  n 
basis  0/  observation,  the  velocity  of  the  surface  is  about 
1  in.  per  sec;  if  this  velocity  were  maintained  in  a  shal- 
low, flat  bottomed  tank,  the  cfficionry  of  the  deposition 
wotild  be  cxtrr'nicly  low,  ftir  llicrc  iiot  only  ihe  surface 
is  moving,  but  a  large  percentage  of  the  body  with  it. 


The  most  effective  sedimentation  is  obtained  by  hold- 
ing in  one  place  as  much  of  the  sewage  as  long  as  po.s- 
sible,  not  in  endeavoring  to  reduce  the  surface  velocity 
or  the  velocity  of  the  mass  by  the  use  of  immense  tanks. 
The  Mount  Washington  plant  procures  an  80%  sedi- 
mentation with  a  surface  velocity  of  1  in.  per  sec,  but 
requires  more  than  eight  days  to  replace  the  whole  body, 
while  large  tanks,  covering  acres,  are  compelled  to  be 
built  large  enough  to  permit  a  velocity  of  less  than  0.5 
in.  per  sec.  to  procure  a  60%  deposition.  This  state- 
ment is  only  intended  to  show  that  sedimentation  de- 
pends on  holding  each  portion  which  needs  it,  unusually 
still,  to  allow  the  solids  to  settle,  allowing  a  rapid  run- 
ofl:  of  the  upper  waters  which  have  been  clarified. 

These  arrangements  of  the  walls  and  baffles  deserve  a 
thorough  consideration  and  tests  with  large  volumes  of 
sewage,  for  theoretically,  and  practically  in  a  small  way, 
they  fit  in  with  the  most  modern  ideas  of  obtaining  a 
thorough  sedimentation.  If  it  can  be  proved  that  simi- 
lar construction,  of  no  greater  size  than  150x50.\14  ft., 
can  even  obtain  as  low  as  a  50%  sedimentation,  handling 
the  sewage  from  sections  of  40,000  to  80.000  population, 
it  will  pay  to  install  a  number  of  them  underground,  in 
the  very  midst  of  a  city,  if  only  to  relieve  the  final  treat- 
ment; no  odors  could  be  released  and  the  final  effluent 
would  be  less  unstable  and  less  objectionable  to  be  re- 
leased at  once  for  dilution  in  rivers,  lakes,  or  bays.  The 
use  of  some  such  method  of  sewage  treatment  would  be 
especially  valuable  to  conditions  such  as  exist  in  Mexico 
City:  a  low  water-supply  giving  a  heavily  charged  sew- 
age, a  low  velocity  in  the  sewers,  and  an  overburdened 
drainage  canal  having  to  carry  the  solids  for  miles, 
makes  their  removal  at  short  intervals  almost  obligatory 
in  order  even  to  remove  the  effluent. 

The  Mount  Washington  plant  could  he  duplicated  for 
$27,500  per  unit;  each  unit  to  accommodate  a  popula- 
tion of  40,000.  The  annual  cost  per  unit  of  maintenance 
should  not  exceed:  supplies,  $3000;  labor,  $IH0();  total, 
$,'5800.  There  should  be  no  odors  in  the  vicinity  of  the 
plant.  The  sludge  should  be  a  source  of  income  as  a 
fertilizer    if    treated    with     a     satisfactory    <l('0(iorizer. 

The  effluent  could  be  released  either  to  a  final  filtration 
or  to  a  final  dilution,  separated  from  a  high  percentagt' 
of  the  solids  because  of  the  possibility  of  introducing  the 
process  of  sedimentation  close  to  the  source  of  the  sewage. 


The  line  of  Chlorlnr  op  HypochlopHeii  for  cllslnfortlngr  po- 
table water  Is  reviewed  editorially  In  London  "KnirlneerlnK." 
for  Feb.  7,  1913.  After  discussing  the  peneral  siibJiTt  and 
giving  sonic  data  (mostly  well  known  here)  for  Toronto, 
Ont..   and   other   places,   the   article  concludes  as  follows: 

Thu.i.    In    many   parts   of   the   world    chlorine    has   been    used 
In   drinking   water   with   excellent   results,    the   number  of   bac- 
teria   being    reduced    to    safe    figures    and    sometimes    even    to 
zero,  and  the  B.  communis  coll  being  almost  entirely  r>>move'i, 
as   far  as   plate   tests  on   large   quantities   of   water   could   de- 
termine,      it     Is    satisfactory    to    know    that    we    have    8U<  h    a 
process    which    can    easily    be    applied    at    very    short    notice    to 
stamp    out    a    water-borne    epidemic,    should    accidental    con 
tamlnatlon    of   a   supply    occur.      At    the    same    time    It    la    n"' 
clear    that   a    rirlllsh   community    would    accept    It    except    as    > 
remi'dy    In    an    emergency.      The    evidence    as    to    taste    Im    ■  "t. 
flicting,   and  even  If  some  of  the  complaints  are  due  tn    i 
Inatlon,   an   outcroy   wovild    soon   be   raised    here  agalnsi 
which   had   been   treated   with  strong  chemicals,  first   t" 
Ize   It    and    then    to    remove    the   taste.      As    far   as    we    ri  • 
the    alow    filter    Is    likely    to    remain    the    sheet-anchor    nf    lli" 
water   englner,    either   alone   or   In    conjunction    with    roughlntr 
filters    of   the    Puech-rhabal    type,   although    mechanical    lUlera 
using   a    pre<lpltant    such    as   sulphate    of  alumina    are   exceed- 
ingly  useful    In    some   places,    particularly    where    the    watiT   Is 
highly    colored     with    humlc,    crenic    and    apocrenli-    aclda.    Bi 
often    occurs    whin    It    Is   derived    from    the   peat    of    the    upland 
moors    found    In    the    North    of    Rngland.      As    to    prncesse.i   de- 
pending on   ozone  and    ultra-violet    rays,    further   practical   ex- 
perience Is  needed  before  their  exact  commercial  value  can  be 
determined,    although    the    former    typo    Is    In    use    In    several 
places   on    the   Continent. 


April  nt,  i!)i;3 
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Methods  of  Estimating  Stream   I'Mow 
When  Streams  Are  Frozen 

15y    W.   (I.    HovTt 

Siiico  (he  ]Mililicaliiui  ul'  my  ]ia|icr  on  "(Inn-irii;  Miii- 
lu'siila  Slrc'iuns  in  Wiiiler,"  1  haw  luid  uuiirtous  rrcjuostH 
I'ui-  iuroniiiition  rcgardin<!;  tin-  methods  eni])loyed 
ill  makiiij;  computrttioiis  of  flow  of  water  in  ice-covered 
streams.  I  therefore  sulmiit  (he  I'ollowinf;  notes  on  this- 
sid)ject : 

The  usual  methods  of  olitaining  daily  discharj^e  of 
streams  under  open-water  conditions  may  he  briefly  given 
as  follows:  Daily  gage  heights  are  ohtained  from  a  gage 
maintained  at  a  ])eruianent  datum.  Current  meter  meas- 
urements are  made  to  determine  the  flow  at  different 
stages  of  the  river.  The  results  of  these  measurements 
are  i)lotted  with  gage  heights  as  ordiiuites  and  discharge 
in  second-feet  as  abscissas.  A  curve  is  drawn  through 
these  plotted  points  and  the  daily  discharge  is  obtained 
by  a])plying  the  mean  daily  gage  heights  to  the  curve. 
If  the  channel  is  fairly  permanent,  such  a  curve  will 
ren)ain  constant  and  measurements  made  from  year  to 
year  will  plot  in  close  proximity  to  it. 

When  the  temperature  falls  below  fr-^ezing,  numerous 
conditions  affecting  stream  flow  are  liable  to  be  produced 
wiiicli  tend  to  destroy  the  otherwise  fairly  constant  re- 
lation between  stage  and  discharge,  thus  making  it  necee- 
sary  to  employ  special  methods  to  arrive  at  the  true 
daily  discharge.     (Fig.  1.) 

Measurements  of  discharge  which  indicate  the  flow  at 
the  time  they  are  taken  are  fundamental  in  any  method 
for  winter  estimates.  The  accuracy  of  the  results  will 
depend  largely  on  the  frequency  of  the  measurements, 
and,  in  connection  with  records  of  gage  heights,  tem- 
perature, precipitation  and  ice  conditions,  they  form  the 
basis  for  estimates  of  flow-. 

Precipitation  is  the  cause  of  all  runoff,  and  since  tem- 
perature is  the  controlling  factor  in  regulating  the  rate 
at  which  winter  precipitation  reaches  the  streams,  it  fol- 
lows that  temperature  is,  in  general,  the  most  important 
governing  factor  and  should  be  given  special  considera- 
tion in  making  winter  estimates  of  runoff. 

Estimates  of  stream  flow  under  winter  conditions  may 
be  made  by  the  following  methods : 

1.  By  the  appHcation  of  the  gage  heights  of  the  water 
surface  to  the  open-water  rating,  when  it  is  known  that  the 
controUing  point  for  the  gage  is  clear  of  ice  and  that  no 
backwater    exists    at    the    gage. 

2.  By  developing  a  curve  based  on  discharge  measurements 
and  gage  heights  to  the  water  surface  to  which  is  appUed  di- 
rectly the  open   water-gage  heights  as  taken  by  the  observer. 

3.  Basing  the  flow  directly  upon  discharge  measurements, 
taking  into  account  the  climate,  ice  conditions  and  ga^e 
heights. 

(a)  By  the  eye  method,  working  directly  with  the  daily 
discharge,  varying  it  between  times  of  measurement  by  in- 
spection of  the  temperature  and  precipitation  records  and 
gage  heights,  and  adjusting  by  comparison  of  results  for 
nearby  stations. 

(b)  By  applying  the  open  water  rating  to  the  gage 
heights  and  applying  to  these  discharges  a  coefficient  as  de- 
termined at  times  of  measurements,  varying  the  coefficient 
according  to  a  knowledge  of  temperature,  precipitation  and 
Ice   conditions. 

(c)  By  the  graphic  method,  plotting  the  records  of  tem- 
perature,   precipitation    and    gage    heights    to    the    water    sur- 


face and  determining  the  amount  of  corrocllon  neceHBttry  to 
apply  to  the  gage  helghtM  In  order  that  the  open-water  rating 
table  may  be  used,  basing  llie  variation  In  this  eorrectlon  be- 
tween times  of  meaHurinu-ntB  directly  on  the  variations  In 
Kage  heights  and  temperature  conditions  and  mollifying  the 
same    by    record    of    preclpllatlon    and    lee    conditions. 

The  accural  y  of  .McIIumI  1  deiiends  primarily  upon  the 
location  of  the  .^^latiun.  Stations  are  now  located  at 
several  points  in  the  United  States  and  Canada  at  whicti 
this  method  is  giving  e.\(!el!erit  results,  but,  as  their  num- 
ber is  i'rw.  the  nii'lhiiil  i-iii  only  be  used  in  special  cases. 

The  acciiraiy  of  Milliuil  2  will  depend  largely  upon  the 
nuiiilicr  lif  iliM-liarge  nieasuremeiit.-t  and  their  conformity 
to  a  true  1  in\e.  It  is  believed  that  this  method  can  be 
used  at  former  stations  than  can  Method  1. 

The  nietliods  described  in  No.  3  will  apply  at  ])rac- 
lically  all  gaging  stations  which  are  affected  by  ice  con- 
ditions. Method  3(a)  is  the  one  now  commonly  used, 
but  is  is  believed  that  3(b)  and  3(c)  will  give  better 
results  than  3(a)  and  that  Method  3(c),  which  is  de- 
scribed more  fully  hereafter,  has  an  advantage  over  either 
3(a)  or  3(b). 

A  discharge  measurement  taken  under  ice  conditions, 
when   plotted   to  the  o])en  water  gage  heights    (Fig.    1), 


•Permission  for  publication  given  by  the  Director  of  U.  S. 
Geological    Survey. 

tDistrlct  Engineer,  Water  Resources  Branch,  U.  S.  Geolog- 
ical Survey,  Old  Capitol  Building,  St.  Paul,   Minn. 
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Fig.  1.    Open-W.vter  R.vting  Curve  for  Raixy  River 
,\T  International  Falls,  Minn. 

(The  curve  is  based  on  a  large  number  of  current  meter 
measurements  and  plotted  winter  measurements  showing  how 
relation  between  stage  and  discharge  is  destroyed  by  Ice 
conditions). 

will  always  plot  either  on  the  ojieii  water  curve  or  to  the 
left,  showing  that  the  disturbing  conditions  result  in  a 
backwater  effect.  Therefore  to  arrive  at  the  true  flow 
for  a  given  gage  height  it  is  only  necessary  to  deter- 
mine the  magnitude  of  this  backwater  effect  at  the  gage. 
Since  the  formation  of  ice  is  due  entirely  to  climatic  con- 
ditions, it  follows  in  general  that  the  amount  of  back- 
water varies  directly  with  climatic  conditions. 

Having  determined  accurately  the  amount  of  backwater 
at  stated  intervals  by  discharge  measurements,  it  is  pos- 
sible to  determine  the  backwater  effect  between  times  of 
measurement  by  constructing  a  curve  of  backwater.  Such 
a  curve  can  be  drawn  by  following  the  observed  gage 
heights  and  the  climatic  and  other  conditions  which  cause 
the  backwater. 

The  development  of  this  method  has  been  largely 
based  on  studies  made  during  the  winter  of  1911  and 
1912  on  the  Rainy  River,  at  International  Falls,  Minn. 
At  this  point  there  is  a  regular  current  meter  gaging 
station  just  below  the  plant  of  the  Minnesota  &  Ontario 
Power  &  Paper  Co.  The  Canadian  Department  of  Public 
Works  determines  the  flow  at  the  plant  by  means  of 
wheel  ratings  and  the  same  flow  is  also  computed  by  the 
U.  S.   Geological    Survey  at  its  regular  gaging  station. 
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The  average  monthly  variation  in  flow,  as  determined 
by  these  two  methods  during  the  five  months  from  June 
to  October,  1912,  was  0.757c. 

The  Eainy  River,  for  some  miles  below  the  power 
plant,  has  a  very  slight  slope,  so  that  notwithstanding 
the  fact  that  this  part  is  usually  free  from  ice,  due  pos- 
sibly to  the  presence  of  acid  from  the  paper  mill  and  to 
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Fig.  2.  Vakiols  Observations  at  Raixy  River  Gaging 

Station,  Ixterxatioxal  Falls,  Minn.,  Nov.  1, 1911, 

TO  Apr.  8,  1912 

(The  observed  gage  heights  have  been  corrected  on  the- 
basis  of  the  backwater  curve.  The  mean  temperature  was 
averaged  In  5-day  periods.  The  backwater  observations  were 
taken  at  the  sage.  The  full  circles  on  and  near  the  back- 
water  curve   Indicate   dates   of   current   meter    measurements). 

the  agitation  of  the  water  a.s  it  passes  through  the 
wheels,  there  is  more  or  less  backwater  effect  due  to  the 
formation  of  ice  which  occurs  below  the  open  water 
stretch. 

We  have  therefore  at  this  point  a  gaging  station  which 
is  so  affected  by  ice  that  the  regular  methods  of  com- 
putation of  daily  discharge  do  not  apply,  and  also  a  Bta- 
tion  where  the  true  daily  flow  is  obtained,  so  that  data 
are  available  for  studying  the  effect  of  the  ice.  This 
study  has  been  made  graphically  on  Fig.  2,  which  showH 
the  following  curves : 

1.  The  observed  daily  gage  height  for  the  gating  sta- 
tion   below   the   dam. 

2.  The  corrected  dally  gage  height  obtained  by  using  the 
rating  table  for  the  station  below  the  dam  and  finding  the 
dally  gage  height  corresponding  to  the  dally  discharge  given 
by  the  records  of  flow  through  the  plant  (no  water  passes 
over   the   dam). 

3.  The  mean  dally  temperature  at  the  gaging  station. 

4.  The  dally   precipitation   at    the  gaging  station. 

5.  The  dally  backwater  effect  obtained  by  taking  the 
difference  between  the  observed  and  corrected  gage  height 
curves,  which  shows  the  amount  which  the  recorded  gage 
height  reading  should  be  corrected  to  give  a  gage  height 
which  will,  when  used  with  the  open  water  rating  table,  give 
the  true   discharge. 

A  study  of  the  moan  tern i)prat lire  curve  and  the  t)a(k- 
water  curve  sliow.s  that  th(.'.sc  two  curves  tend  to  follow 
tlie  same  general  direction,  wliicli  confirniH  tlu!  assiiinp- 
tions  j)revioiisly  wtated.  This  is  also  borne  out  by  rccorda 
at  other  stations,  and  it  is  therefore  believed  that  this 
relation  will  hold  on  the  average  stream,  unless  it  is 
destroyed   by   unusual    [)recipitation  or  ice     conditions; 


that  is,  ice  jams  which  cannot  be  taken  into  account  in 
the  construction  of  the  backwater  curve. 

Based  on  this  assumption,  it  is  possible  to  construct 
the  backwater  curve  from  a  comparatively  few  measure- 
ments of  discharge  distributed  through  the  period  af- 
fected by  ice  from  which  the  backwater  effect  on  the  days 
on  which  they  are  taken  can  be  (Obtained.  By  plotting 
these  values  as  ordinates  and  days  as  abscissas  under  a 
daily  temperature  curve,  it  is  possible  to  draw  a  curve 
through  the  point  so  plotted,  following  the  same  general 
shape  as  the  temperature  curve,  which  will  give  the  back- 
water conditions  for  each  day.  In  drawing  this  curve,  ac- 
count should  be  taken  of  the  daily  precipitation  and  of 
ice  jams  or  other  unusual  conditions  which  may  intro- 
duce backwater  effect. 

The  circles  plotted  with  the  backwater  curve  (Fig.  2) 
show  the  backwater  as  determined  from  the  discharge 
measurements  on  various  days  during  the  period  in  ques- 
tion. If  these  and  the  temperature  records  had  been  the 
only  data  available,  a  backwater  curve  could  have  been 
drawn  which  would  have  appro.ximated  the  true  back- 
water curve  which  was  obtained  from  the  daily  records 
of  flow  over  the  dam.  Of  course  care  must  be  taken  to 
study  all  the  possible  conditions  which  may  affect  the 
estimates. 

Aside  from  giving  more  accurate  results,  this  method 
has  an  advantage  over  any  other  method  that  has  been  de- 
vised, in  that  it  gives  a  complete  record  of  all  the  steps 
taken,  so  that  the  estimates  may  readily  be  reviewed  or 
checked  by  a  second  person  and  show  at  once  exactly 
how  they  were  prepared. 

The  data  necessarv  for  use  with  this  method  are : 


1.      Daily    gage    heights    observed 
through  a  hole   made   in   the   ice   if  the 


the     water     surface 
ction   is    frozen   over. 
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Fig.    :i.      SCGGESTEI)     FoitSl    ok    Si-IXIAL    ('O.MI'fTATlOX 

Sheet  for  Records  and  Estimates  ok  Stke.v.m 
Flow  hexeatii  Ice 

2.  Records    of    dally    temperature    at    the    gaging    station. 

3.  Record  of  moan  precipitation  over  the  drainage  are.i 
above    the   gaging   station. 

4.  MeuHurements  of  discharge*  at  Intervals  during  tin) 
period    when    frozen    conditions    existed, 

•Sec    "Eng.    News,"   Sept.    12,    1912,    for    methods   of   making 

As  already  stated,  the  accuracy  of  this  method  will 
depend  npoii  the  frequency  of  these  measurements.  If 
the  winter  conditions  are  more  or  less  constant,  less  fro- 
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queut  muasuroinoiits  will  1h>  roquircd,  as  it  is  during  per- 
iods of  thaws  that  the  principal  uncertainties  occur, 
liepirdlcss  of  this  inclhoil.  a  s])ecial  conijjutation  sheet 
f;liould  lie  used  and  sonic  lairly  standard  method  followed, 
which  will  bring  winter  estimates  on  a  standard  basis  3o 
that  full  records  may  be  had.  The  headings  on  the 
typical  card  given  in  'Fig.  ;i  arc  suggested  for  such  ii 
form. 

In  connection  with  this  study,  I  wish  to  advance  the 
following  tentative  conclusions,  based  ujjon  observations 
of  conditions  in  Minnesota  since  the  Fall  of  lltll  : 


1.      Ice  condlllon.s  usually  cause  backwater  at  the  gage. 
;;.      tiuckwatee-   IncrcuHi^H   rapidly   at    the    bcKinnlnK   of  each 
colJ   period,   partly   dropplne  off   later. 

3.  The  amount  of  backwater  will  tend  to  vary  with  the 
temperature. 

4.  Stream  flow  will  drop  off  suddenly,  following  a  cold 
period,    and   will    be    partly    regained    later. 

5.  Stream  flow  tends  to  decrease  when  temperatures  go 
below  32',  but  the  flow  tends  to  Increase  with  any  rise  In 
temperature,  especially  when  the  minimum  temperature  KOea 
above    32°    If. 

6.  A  snow  cover  on  the  Ice  may  cause  Increased  back- 
water. 

7.  Flow  may  Increase  without  a  rise  In  gage  height,  due 
to  the  wearing  away  of  the   Ice. 


Railway  Construction  and  Train  Tonnage' 


llv    U.    X.   BKCIKxf 


SYNOPSIS — A  railway  is  built  for  the  purpose  of  car- 
rying trains,  and  with  the  increasing  demand  for  oper- 
ating efficiency  and  economy  it  is  of  increasing  impor- 
tance to  know  what  maximum  train-load  an  engine  will 
haul  under  required  time-table  or  schedule  conditions 
and  under  the  conditions  due  to  the  physical  character- 
istics of  the  division.  The  determination  of  these  loads 
on  a  scientific  basis  is  effected  by  tonnage-rating  systems. 
The  size  and  power  of  the  locomotive  itself  are  important 
factors,  but  the  factors  of  the  physical  characteristics  of 
the  road  are  equally  important  and  the  paper  given  here- 
with shows  very  clearly  the  relations  betiveen  train  ton- 
nage and  these  characteristics  (which  include  profile  and 
grades,  curves,  tracks,  etc.).  Conversely,  it  may  be  said 
that  the  physical  characteristics  of  new  lines  are  limited 
by  prescribed  operating  conditions  as  to  train-loads  and 
speeds.  Consequently,  the  railway  engineer  (in  loca- 
tion, construction  and  maintenance)  is  vitally  interested 
in  the  operating  conditions  as  well  as  in  the  engineering 
problems  of  his  road  or  division. 

Proper  tonnage  rating  Is  that  load  which  can  be  hauled  by 
the  locomotive  over  the  road  at  an  economical  speed.  C^winjr 
to  factoi'S  which  are.  in  a  measure,  indeterminate,  it  is  not 
an  exact  science.  Strictly  economical  tonnage  rating  would 
be  different  for  every  train,  since  no  two  engines  or  cars  are 
in  the  same  condition.  Road  conditions  differ  on  different 
parts  of  the  same  division,  and  some  men  are  better  and  moi'e 
uniform  performers  than  others.  Perfect  uniformity  of  me- 
chanical and  roadway  conditions  would  result  in  large  econo- 
mies in  the  way  of  a  decreased  number  of  trains  due  to  in- 
creased tonnage  per  train.  Where  it  is  impossible  to  secure 
perfection,  uniformity  pays  well,  even  if  it  costs  money  to 
get  it. 

MAINTAINING  THE  NORMAL  PROFILE 

Railway  profiles  change  in  the  course  of  years.  Fills  set- 
tle, causing  sags  in  the  grade  line.  The  raising  of  tracks 
through  cuts  is  cheaper  than  ditching,  but  is  responsible  for 
summits  in  cuts.  The  sequence  of  raised  cuts  and  depressed 
fills  causes  a  wide  variation  from  the  original  ruling  grade. 
On  some  lines  it  has  been  found  that  stretches  of  0.3%  grade 
have  become  1%.  If  places  of  this  character  occur  near  a 
point  of  heavy  resistance,  an  immediate  effect  on  the  tonnago 
of  a  train  is  the  result.  Such  places  may  cause  the  stalling 
of  a  train,  and  in  a  short  time  the  frequent  delays  will  result 
in  decreased  tonnage  rating.  [In  the  accompanying  cut.  the 
correction  of  grades  shown  by  the  upper  line  of  the  profile 
would  allow  about  25'Tr  increase  in  the  tonnage  rating  for 
slow   freight   trains.] 

•Abstract  of  a  paper  on  "Dynamometer  Tests  on  the  Balti- 
more &  Ohio  R.R..  and  Their  Application  to  Tonnage  Rating." 
forming  an  appendix  to  the  report  of  the  Committee  on  Eco- 
nomics of  Railwav  Location,  presented  at  the  annual  conven- 
tion of  the  American  Railway  Engineering  Association,  at 
Chicago.    Mar.    18-21. 

tAssistant  General  Superintendent.  Baltimore  &  Ohio  R.R., 
Baltimore.    Md. 


Raising  tracks  Is  not  as  economical  as  Is  sometimes  be- 
lieved. While  better  drainage  Is  undoubtedly  secured,  It  Is 
generally  better  practice  to  clean  the  ballast,  and  widen  cuts 
to  secure  a  ditch,  and  to  raise  track  only  when  It  becomes 
necessary  to  put  roadbed  to  a  proper  line  and  surface.  On 
such  occasions,  grade  stakes  should  be  used  to  establish  the 
grades.  On  many  roads  an  effort  has  been  made  to  place 
permanent  monuments,  so  that  the  track  could  be  kept  at  a 
constant  elevation.  The  diflSculty  of  maintaining  monuments 
along  a  roadbed  is  well  known.  They  are  not  only  likely  to 
be  a  menace  to  the  lives  of  the  trainmen,  but  they  are  con- 
stantly settling,  and  being  knocked  by  section  men,  and  oc- 
casionally by  derailments.  However,  the  importance  of  plac- 
ing permanent  monuments  cannot  be  overestimated. 

COMPENSATING  GRADES  ON  EXISTING  TRACK 
Compensation  of  grade  for  curvature  is  not  vital  to  small 
trains  running  at  speed.  The  resistance  due  to  curvature  Is 
principally  felt  by  heavy-tonnage  trains  on  ruling  grades 
where  the  engine  is  rated  at  a  high  percentage  of  Its  cylinder 
ttactive  power.  Various  experiments  have  been  made  to  de- 
termine how  much  reduction  in  grade  would  compensate  for 
the  added  resistance  of  curvature.  It  has  generally  been  the 
practice  to  compensate  this  at  a  stated  amount,  and.  while 
this  method  is  not  as  accurate  as  could  be  desired,  it  is  very 
much  better  than  no  compensation  at  all.  From  considerable 
observation  of  the  influence  of  curvature,  together  with  the 
examination  of  numerous  tests  of  its  effect,  it  is  felt  that 
some  rules  can  be  laid  down  which  will  improve  the  present 
practice. 

1.  Compensate  0.3%  per  degree:  (A)  when  the  length  of 
curve  is  less  than  half  the  length  of  the  longest  train;  (B) 
when  a  curve  occurs  within  the  first  20  ft.  of  rise  of  a  grade; 
(C)    when   curvature   is   in    no  sense  limiting. 

2.  Compensate  0.035%i  per  degree:  (A)  when  length  of 
curves  is  between  50  and  75%  of  that  of  the  longest  train: 
B.  when  the  curve  occurs  between  20  and  40  ft.  of  rise  from 
the  bottom  of  the  grade. 

3.  Compensate  0.04%  per  degree:  (A)  where  the  curve  is 
habitually  operated  at  low  speed;  (B)  where  the  curve  is 
longer  than  75%  of  length  of  the  longest  train;  (C)  where 
superelevation  is  excessive  for  freight  trains;  (D)  at  all 
places  where  curvature  is  likely  to  be  limiting. 

4.  Compensate  0.05%  per  degree  where  the  loss  of  eleva- 
tion  can   be   spared. 

An  illustration  will  show  what  can  be  accomplished  by 
compensation  of  curvature  on  old  roadbeds:  Take  a  grade  of 
of  0.5%  five  miles  long,  with  an  average  curvature  of  60°  per 
mile,  without  compensation.  If  the  maximum  curve  Is  6° 
and  the  curve  equal  in  length  to  the  longest  train,  the  curva- 
ture will  have  the  same  effect  in  limiting  tonnage  as  a  grade 
of  0.24%.  This,  added  to  the  0.05%  grade,  would  make  a  rul- 
ing grade  of  0.74%.  The  effect  of  the  curvature  on  the  five 
miles  of  grade  would  be  300°,  which,  at  an  average  of  0.035% 
per  degree,  would  amount  to  10%  ft.  If  this  10^4  ft.  is  added 
to  the  132  ft.  of  rise  in  the  five  miles  of  grade,  it  will  be 
equivalent  to  1421/4  ft.,  or  28%  ft.  to  the  mile,  which  is  equal 
to  a  grade  of  0.54%. 

If  this  latter  compensated  grade  is  laid  so  as  to  be  super- 
imposed immediately  above  the  present  roadbed,  it  will  be 
found  that  by  reballasting  the  track  to  permanent  stakes  on 
this  grade,  a  new  ruling  grade  can  be  established,  which  will 
be  0.2%  below  the  0.74%  equivalent  to  the  0.5%^  uncompen- 
sated grade.  On  a  grade  of  this  length,  it  will  be  possible 
to  haul  nearly  25%   greater  tonnage  per  train,  thereby  secur- 
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ing  a   very   large    economy    in    operation    for  a   small   expendi- 
ture   of   money. 

COMPENSATION  OF  LOW   GRADES. 

The  effect  of  curvature  on  low  grades  (level  stretches  and 
up  to  0.3 ^c  )  is  generally  greater  than  on  heavy  grades,  pro- 
vided the  length  of  train  is  what  would  be  justified  by  the 
low  grade.  On  double-track  roads,  particular  attention  should 
be  paid  to  cur\-es  (whether  uphill,  downhill  or  level)  at  places 
where  steam  is  being  taken  by  the  engine  in  moving  in  either 
direction.  On  virtual  level  grades  each  track  should  have  its 
tangents  slightly  raised  and  its  curves  slightly  sloping  down 
hill,  so  that  the  pull  by  the  engine  may  be  uniform,  and  the 
resistance  of  the  line  constant.  The  value  of  keeping  the  line 
resistance  constant  becomes  more  important  as  the  lengili 
of   the    train    increases. 

One  of  the  prime  objections  to  hauling  a  long  train  is  the 
danger  of  parting,  and  in  this  danger  curvature  plays  an  im- 
portant part.  If  the  line  has  many  short  curves,  it  is  usual 
for  the  slack  of  the  train  to  be  constantly  taken  up  and  let 
out.  If  the  engine  runs  out  on  straight  track,  when  the  rear 
of  the  train  is  bunched  on  the  curves,  it  will  accelerate  faster 
than  the  other  end  of  the  train.  Unless  the  engineman  is 
watching,  and  using  the  brakes  slightly,  he  may  pull  out  a 
drawbar.  On  the  other  hand,  if  the  front  end  of  the  train  is 
on  a  curve,  and  tlie  rear  end  on  straight  track,  the  tendency 
is  for  the  rear  end  to  run  in  on  the  front  end.  and  break  a 
knuckle.  It  should  not  be  supposed  that  it  is  impossible  to 
have  different  classes  of  compensation  on  each  track  of  a 
double-track    railway. 

SUPERELEVATION  ON   CURVES 
From  a  scientific  standpoint    (not  always   from  a  financial 
view),  it  is  evident    that  a   six-track    road   is    the   most  desir- 
able for  a   railway   that  handles  a   three-speed   service.      This 
will  give  a  passenger  track,  a  fast  freight  track,   and  a  slow 


mi.  per  hr.  It  is  less  expensive  to  slow  down  the  descending 
movement  than  to  reduce  tonnage  rating  on  account  of  exces- 
sive superelevation.  This  is  specially  true  on  curves  of  large 
central  angle.  As  an  example,  two  engines  (one  helping)  haul- 
ing 3500  tons  of  coal  ordinarily  stalled  on  an  8^°  curve  with 
185°  central  angle  and  5M.-in.  elevation.  The  elevation  was 
reduced  to  3  in.  and  no  difficulty  was  had.  This  curve  was 
compensated  0.04  <^  per  degree  and  was  on  an  0.85%  grade. 
On  many  mountain  roads  a  long  train  may  be  cm  seven  or 
eight  curves  at  once,  and  when  such  is  the  case,  observation 
of  minor  points  are  of  great  value  when  tonnage  is  the  main 
issue. 

SPIRAL  OR  TRANSITION  CURVES 

The  object  of  the  spiral  curve  is  twofold:  1,  to  afford 
a  run-off  and  a  run-on  from  a  level  cross-section  to  a  super- 
elevated  cross-section;  2,  to  ease  the  horizontal  passage  from 
a  straight  line  to  a  curve. 

It  is  evident  that  in  passing  from  a  level  position  to  a 
superelevated  position,  when  the  inner  rail  of  the  curve  is 
laid  at  grade,  the  center  of  gravity  of  the  mass  of  the  train 
must  be  raised  through  a  distance  equal  to  half  the  super- 
elevation. This  is  generally  a  minor  rise,  but  in  order  to 
haul  uniform  tonnage  this  minor  point  should  be  carefully  ob- 
served, especially  where  limiting  conditions  are  found,  such 
as  places   near   the   end   of  a   long-continued   effort. 

It  has  been  proposed  that  the  inner  rail  be  depressed  a 
distance  equal  to  half  of  the  superelevation,  and  the  outer 
rail  be  raised  the  same  amount.  While  this  has  been  ob- 
jected to,  it  can  be  done  and  so  maintained,  and  from  a  ton- 
nage haul  standpoint  it  is  desirable.  The  railway  of  the 
future,  scientifically  operated,  will  find  conditions  such  as 
these  limiting  its  fonnage  unless  care  is  taken.  While  It 
might  be  said  that  refinements  in  the  track  are  unimportant, 
it  should  be  borne  in    mind   that,   in   order  to   realize   the  full 
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freight  track  In  each  direction.  It  becomes  necessary  for  a 
train  to  stop  occasionally  on  a  curve,  and  for  that  particular 
case  the  superelevation  is  always  wrong.  As  no  supereleva- 
tion Is  necessary  at  very  low  speeds.  It  may  be  eliminated 
entirely  on  tracks  that  are  used  exclusively  for  standing  cars, 
and  very  low  superelevation  (If  any)  should  be  used  In  yard 
tracks. 

On  a  single-track  road  carrying  more  than  one  class  of 
traffic,  there  are  two  ways  to  treat  superelevation:  1,  Make 
the  freight  tonnage  rating  as  great  as  possible,  and  In  ac- 
cordance with  the  ruling  grade;  In  this  case.  It  will  be 
necessary  to  elevate  the  curves  for  freight  speed,  and  run  the 
passenger  trains  slowly  over  ruling  grades.  2.  Use  a  higher 
superelevation  for  passenger  speeds,  and  decrease  the  ton- 
nage ratln;<  to  make  up  for  the  Increased  resistance  caused 
by  the  wheels  of  the  freight  trains  binding  against  the  lower 
rail. 

Single-track  roads  which  are  crooked  can  rarely  haul  as 
high  a  percentage  of  rating  as  double-track  roads,  on  account 
of  the  superelevation  being  wrong,  for  It  la  easy  to  see  that 
every  down-grade  becomes  an  up-grade  for  movements  In  the 
opposite  dlri-ctlon.  As  the  movement  downhill  Is  likely  to  bo 
faster  than  It  Is  uphill,  the  superelevation  must  be  made  for 
the  downhill  movement  or  speed  limits  Introduced  on  down- 
hill train* 

On  single  lines  that  are  exclusively  for  freight,  super- 
elevation   on    ruling    grades   should    be   made    for    not    over    IE 


value  of  Improvements,  these  matters  must  be  taken  Into  con- 
sideration. A  combination  of  correct  conditions  results  In  the 
most    effective    operation. 

REVERSE    CURVES 

Curves  that  reverse  without  any  tangent  between  them 
mean  operating  expense.  Not  only  must  the  superelevation 
change  abruptly,  but  the  trucks  must  change  their  position 
in  the  same  manner.  It  Is  considered  good  practice  to  leave 
room  between  the  points  of  spiral  for  four  freight  cars  tn 
straighten  up  after  they  change  direction.  On  most  new  con- 
struction, provision  is  made  for  at  least  1000  ft.  between 
eurvi-8,  and  this  practice  Is  recommended  unless  great  expense 
Is  Involved. 

THE  EFFECT  OF  TRACK  CONDITION 

From  a  tonnage  standpoint  good  track  Includes  the  fol- 
lowing; (1)  Mathematical  alignment;  (2)  superelevation  con- 
forming to  the  speed;  (3)  an  unyielding  sub-grade:  (1)  rails 
heavy  enough  so  that  the  depression  under  the  ruling  grade 
IH  small;  (B)  sutDclent  ties  beneath  the  rail  to  transmit  the 
load  uniformly  ti>  the  sub-grade:  (fi)  ballast  deep  enough  to 
secure  good  drainage  and  distribution  of  loading;  (7)  as  much 
strength  as  Is  necessary. 

On  a  branch  line  under  construction,  the  work  engine  hod 
dimcully  at  first  In  handling  eight  cars  of  ballast.  During 
the   ballasting,    (he  surface   was  very  bad.   and    the  alignment 
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|iniii-.  As  iiiili  siitloii  of  the  line  became  ballasted,  the  work 
.  iiKlne  was  H:ru<iually  able  to  haul  more  cars  until  It  was 
liiially  able  to  haul  20.  On  the  mali  line  of  the  same  division, 
where  the  same  Rrade  ruled  the  tonnase,  this  same  enulne 
,iuild  haul  25  of  these  cars.  This  represents  the  effect  of  Im- 
lircivins'  line  and  surface.  As  the  refinements  of  surface  are 
gradually  attained,  the  effect  luTomes  notleiabie  at  once  In 
Ihe  speed  of  the  tonnage  trains,  hrfsiuctivc  of  hauling  In- 
iieased   tonnage. 

.\  mountain  K'rade  of  116  ft.  to  the  mile  (2.2';)  and  12 
ii'lles  lonK,  was  In  bad  shape,  due  to  poor  drainage  and  dirty 
I.Mllast.  It  was  determined  to  overhaul  the  jrrade,  giving  the 
ballast  a  thorouKh  cleaning  and  repairing  the  drainage.  After 
silting  line  and  surface  stakes,  the  engineers  were  accus- 
tomed to  board  the  freight  trains  going  up  the  grade  on  their 
way  home  at  night,  doing  so  with  ease  on  account  of  the 
slow  speed  of  the  train.  As  the  work  progressed,  and  the 
track  came  to  better  line  and  surface,  the  speed  of  these 
trains  so  Improved  that  the  engineers  had  to  slow  them  down 
to  get  aboard,  until  this  procedure  was  stopped  by  the  su- 
perintendent. As  the  power  of  a  locomotive  can  be  translated 
into  either  tonnage  or  speed,  the  effect  of  the  better  surface 
of   the   track   can    readily    be   seen. 

EFFECT  OF  TUNNELS 

Many  railroads  are  suffering  today  on  account  of  the  fact 
that  during  the  early  days  of  construction  it  was  not  thor- 
oughly realized  that  a  tunnel  might  be  a  limiting  feature. 
The  following  are  the  causes  of  the  limiting  effect:  (1)  Dark- 
ness, making  the  engine  crew  less  confident;  (2)  a  derailment 
is  almost  sure  to  result  in  serious  damage  and  loss;  (3)  the 
hi'at  in  long  tunnels,  especially  if  of  small  section:  (4)  the 
track  conditions,  such  as  line  and  surface,  are  never  as  good 
as  on  the  outside:  (5)  the  rail  is  generally  damp,  causing  either 
the  excessive  use  of  sand,  or  the  slipping  of  drivers:  (6)  di'ain- 
age  Is  usually  bad  and  diflicuit  to  improve;  (7)  there  are 
usually  speed  restrictions;  (S)  it  was  formerly  the  practice  to 
carry  maximum  grades  through  tunnels  in  order  to  shorten 
them,  and  this  serious  defect  in  many  cases  malies  tunnels  the 
ruling  points;  (9)  in  tunnels  of  small  section  the  use  of  helper 
engines  is  undesirable  on  account  of  the  heat;  (10)  the  smoke 
and  gas  add  to  discomfort  of  operation:  (11)  the  impracticabil- 
ity of  firing  in  long  tunnels  causes  a  drop  in   steam  pressure. 

There  have  been  many  plans  devised  for  tunnel  ventilation. 
Jlost  of  them  are  successful  under  some  circumstances,  but 
none  is  successful  under  all  conditions.  The  Churchill  system 
of  ventilation,  by  which  air  is  blown  through  the  tunnel  from 
one  end  through  nozzles  fitted  at  the  sides  of  the  tunnel,  is 
successful  if  the  enginemen  operate  the  locomotive  so  that 
the   smoke  is   blown   ahead    of  the   engine. 

Double-track  tunnels  are  of  sufficient  section  so  that  there 
is  little  discomfort  in  a  tunnel  a  mile  long,  even  if  the  loco- 
motive is  fired  all  the  way  through.  The  practice  in  Europe 
has  always  been  much  better  in  that  even  with  single-track 
tunnels  their  section  has  been  large  enough  so  that  they  are 
less  uncomfortable  than  those  in  this  country.  Tunnel  ven- 
tilation in  Europe  is  largely  restricted  to  the  dilution  of  loco- 
motive gas  with  plenty  of  fresh  air.  rather  than  driving  the 
smoke   and   gas   ahead   of   the   engine. 

In  the  construction  of  new  tunnels,  an  effort  should  always 
be  made  to  reduce  the  grade  in  the  tunnel  considerably  below 
the  ruling  grade,  so  that  there  may  be  no  need  of  touching 
the  fire  during  the  passage  through  the  tunnel.  Ample  sec- 
tion to  secure  good  conditions  is  essential.  In  this  connec- 
tion it  should  be  noted  that  the  effect  of  long  single-track 
tunnels  of  narrow  section  on  the  ruling  grade  is  to  reduce 
the   tonnage   rating   in    the   tunnel   by    lO^f    at   least. 

EFFECT  OF  LENGTH  OF  GRADE 
The  effect  of  the  length  of  a  ruling  grade  depends  entirely 
on  what  speed  it  is  necessary  to  make  up  that  grade.  Hardly 
any  operating  division  has  more  than  40%  of  ruling  grade  in 
either  direction.  It  is  generally  computed  that  a  train  must 
average  10  mi.  per  hr.  over  a  division  of  100  miles  in  order  to 
secure  the  best  economy.  Assume  a  division  with  40  miles 
of  ruling  grade,  and  60  miles  of  either  downhill  or  less  than 
ruling  grade.  If  S  m.p.h.  is  averaged  on  the  ruling  grades,  and 
12  m.p.h.  on  the  down  grades  and  less  than  ruling  grades,  the 
run  may  be  made  in  10  hr.  If  a  grade  is  very  short,  follow- 
ing a  stretch  of  either  downhill  or  less  than  ruling  grade. 
sufficient  speed  may  be  had  at  the  bottom  to  carry  the  train 
over  the  top.  even  though  the  ascending  grade  be  consider- 
ably more  than  the  ruling  grade.  As  the  train  goes  up  the 
hill,  its  speed  will  constantly  decrease.  The  speed  at  the  top 
of  the  hill  must  be  such  that  the  engine  still  has  some  margin 
between  its  maximum  tractive  effort  and  what  is  required  of 
it.  This  result  depends  entirely  on  the  speed  of  the  train  at 
the  foot  of  the  grade. 

Such   a    grade   is    called    a   "momentum    grade,"    and     it     is 


probable  that  there  is  not  an  Important  railroad  In  the  coun- 
try but  what  ban  portions  of  the  line  operati'd  In  that  man- 
ner, even  thouKh  the  olllcors  do  not  know  It.  Were  It  not  for 
momentum.  It  l«  likely  that  many  curve»  would  prove  to  be 
stalling  points  that  are  now  paxsed  around  with  little  (If 
any)  trouble.  We  are  learning  moie  every  day  about  hand- 
ling truln.H  and  power  at  low  Mpeeris,  but  It  must  be  under- 
stood that  these  low  apeeds  are  only  for  use  for  short  periods 
of    time,   and    not    for   general    practice   over    a    whole    run. 

When  the  grade  Is  long  enough  for  the  train  to  become 
.ttretched  out  fully  upon  It,  or,  In  other  words,  whi-n  the  en- 
gine settles  down  to  a  constant  speed  with  ItB  maximum  ton- 
nage, the  rating  speed  for  that  particular  tralTi  becomes  fixed. 
Without  a  rise  In  the  steam  pressure,  the  train  cannot  accel- 
erate as  long  as  the  grade  remains  the  same.  If  there  Is  a 
large  percentage  of  this  character  of  line  on  the  division,  the 
rating  speed  must  be  considerably  higher  than  If  there  are 
only  one  or  two  such  places.  For  Instance,  It  may  be  possible 
to  average  7  ml.  per  hr.  over  one  piece  of  grade.  If  that  Is  the 
only  piece  on  the  division,  because  the  difference  In  time 
should  be  made  up  on  the  rest  of  the  division.  But  It  would 
bt-  manifestly  improper  to  load  an  engine  so  that  such  a  low 
speed  would  be  made  over  the  whole  run.  Not  only  on  ac- 
count of  the  low  speed,  but  the  constant  demand  on  the  en- 
gine would  be  such  that  the  fireman  would  play  out.  and  a 
failure  would   be  the   result. 

ADHESION  TO  RAIL 
An  engine  cannot  do  work  and  overcome  train  resistance 
unless  it  can  transmit  its  cylinder  work  to  the  rail  by  means 
of  adhesion  due  to  the  weight  of  the  engine  and  the  friction 
between  wheel  and  rail.  The  adhesion  may  be  reduced  by  a 
number  of  conditions  as  follows:  (1)  Moisture  acting  as  a 
lubricator;  (2)  frost;  (3)  grease:  (4)  poor  rail  surface:  (5)  man- 
ganese or  other  metals  in  the  steel;  (6)  excessive  supereleva- 
tion, throwing  too  much  weight  on  one  side;  (7)  inability  to 
use  sand  (as  shown  on  a  curve  the  sand  does  not  How  well 
upon  the  rail).  Poor  rail  surface  may  be  due  to  poor  sub- 
grade,  worn  rails  or  insufficient  maintenance  work.  Driving 
wheels  slip  more  readily  on  manganese-steel  (as  in  crossing 
frogs)  than  on  ordinary  rails.  a.s  the  coefflcient  of  friction  is 
reduced. 

PROPER  PERCENTAGE  OF  RATING 
A  locomotive  standing  on  a  dry  steel  rail  should  be  capa- 
ble of  exerting  a  pull  on  a  spring  balance  equal  to  (approxi- 
mately) 25%  its  weight  on  drivers.  This  amount  can  be  in- 
creased by  the  application  of  some  medium  to  increase  the 
coefficient  of  friction,  such  as  sand,  to  about  35%  (for  momen- 
tary purposes  only).  This  same  pulling  power  can  be  used 
to  haul  a  train,  including,  of  course,  the  engine  and  the 
lender    itself. 

Ratings  in  use  are  never  as  great  as  could  be  pulled  by 
the  locomotive  utilizing  a  tractive  power  of  25%  the  weight 
on  drivers.  The  reason  is  apparent.  Time  is  the  essence  of 
rating.  The  governing  question  is:  For  how  long  a  time 
must  the  locomotive  be  required  to  exert  its  maximum  pull 
during  any  particular  run?  If  it  is  required  to  exert  a  maxi- 
mum effort  for  only  about  five  minutes  at  a  time,  the  rating 
might  be  established  for  a  maximum  effort,  provided  that 
time  for  rest  of  man  and  recuperation  of  fire  elapses  between 
the   periods    of   maximum    effort. 

The    Placini;    of    Monuinent.x   In    Relation    to    City    PInnnlne 

Is  discussed  in  an  article  entitled  "The  Decoration  and  Fur- 
nishing of  the  City — Statuary,"  in  "The  Town  Planning  Re- 
view," for  February.  1913  (University  of  Liverpool.  England). 
We  quote  a  paragraph  from  the  article,  which  is  by  S.  D. 
Adshead,  as  follows: 

The  successful  placing  of  monuments,  and  especially  of  the 
smaller  ones,  calls  for  a  sense  of  appropriateness,  possessed 
only  by  the  artist.  The  most  important  of  all  monuments  is 
that  w'hich  commemorates  an  epoch-making  event  which  is 
of  national  and  of  common  interest,  and  which  is  erected  to 
keep  alive  in  the  bosom  of  the  nation  a  crisis  from  the  throes 
of  which  it  has  successfully  emerged.  Arcs  de  Triomphe, 
Washington  Obelisks.  Statues  of  Liberty.  Crimean  monu- 
ments and  others  stand  for  such  events.  These  should  be 
erected  on  the  most  crowded  of  public  sites.  Then  there  are 
the  monuments  which  are  erected  to  the  memory  of  states- 
men, philanthropists  and  kings.  Here  is  the  greatest  need 
for  discretion,  for  it  is  not  all  men  who  can  be  counted  worthy 
of  being  petrified  in  stone,  and  if  their  statues  are  really  to 
beautlfv  our  thoroughfares,  we  must  needs  dress  up  or  pose 
John  Smith  out  of  all  recognition.  Everyone  must  admit  the 
difficulties  of  metamorphosing  the  plain  man  into  a  beautiful 
form.  With  a  Henrv  Irving,  a  state  official  or  a  soldier,  it 
is  possible,  but  not  so  in  the  case  of  the  plain  man.  Better 
would  it  be  to  resort  to  the  medallion  or  the  bust  on  a  col- 
umn: the  first  dutv  of  the  erector  of  monuments  is  to  beautify 
thc'town.  But  there  is  another  kind  of  sculpture — that  which 
is  allegorical.  This  is  best  placed  amidst  trees  and  fountains 
and  Nature's  retreats:  it  is  essentially  the  sculpture  for  the 
park. 
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A  Reinforced-Concrete  Beacon  Tower, 
Alexandria,  Egypt 

The  entrance  to  the  outer  harbor  at  Alexandria,  Egj'pt, 
is  protected  bj'  a  beacon  tower  located  one  and  a  half 
miles  from  the  nearest  coast  line  and  about  three  and 
one-half  miles  from  the  port  itself.  In  1907  a  new  tower 
was  placed  at  this  location,  consisting  of  steel  struts 
reaching  down  into  the  ocean  bottom  and  carrying  at 
their  top  a  steel-frame  work  which  held  the  gas  tank  and 
the  light.  In  a  severe  storm  Feb.  10-11,  1911,  this  tower 
was  completeh'  destroyed  and  the  main  part  of  its  fram- 
ing was  afterward  found  nearly  two  miles  away.  The 
harbor  has  a  very  large  use,  over  4000  steam  vessels 
entering  it  every  year,  and  at  the  same  time  it  is  located 
in  a  zone  where  severe  storms  are  quite  frequent.  It  was, 
therefore,  necessary  to  replace  the  steel  beacon  as  soon  as 
possible,  and  at  the  .^ame  time  to  replace  it  with  a  struc- 
ture capable  of  withstanding  the  shock  of  waves  and 
wind. 

The  four  types  of  beacon  considered  were,  fir.st,  a  steel- 
frame  work  similar  to  the  old  one;  second,  a  solid 
masonry  lighthouse  structure:  third,  a  similar  structure 
of  concrete  block  made  on  shore,  and,  fourth,  a  rein- 
forced-concrete  structure,  the  main  part  of  which  was 
to  consist  of  a  hollow  caisson  cast  on  shore,  floated  to  its 
proper  location,  and  sunk  on  prepared  foundations,  after 
which  it  would  be  filled  with  concrete  to  form  a  .solid 
masonry  structure.  On  account  of  the  solidity  of  the  bot- 
tom and  the  impracticability  of  driving  the  steel  piles 
very  deep  into  it,  the  first  type  was  not  considered.  The 
solid  masonry  tj-pes,  while  being  of  a  certain  stabilit)',  yet 
would  require  so  much  time  in  construction  and  a  con- 
etruction  so  apt  to  be  disturbed  by  the  prevailing  winds 
and  waves,  that  they,  too,  were  discarded.  This  left  the 
fourth  type,  which  was  designed  and  which  now  is  in 
place. 

The  structure  as  designed  and  built  is  shown  in  detail 
in  Fig.  1.  It  consists,  first,  of  a  .seven-sided  base  in  the 
shape  of  a  frustum  of  a  pyramid  made  as  a  hollow  rein- 
forced-concrete  box  and  floated  out  to  its  location  and 
sunk  into  place  by  filling  it  with  concrete.  This  is  sur- 
mounted with  an  eight-sided  hollow  reinforced-concrete 
tower  which  contains  the  gas  tanks  and  which  carries  the 
light  on  its  summit.  The  base  was  shaped  as  shown  and 
placed  to  properly  resist  the  prevailing  winds  and  waves. 
The  lengths  of  its  main  axes  are  41.1  and  37.8  ft. ;  the 
thickness  of  tiie  base,  8  in.  This  base  is  further  rein- 
forced with  five  transverse  beams,  each  8x16  in.  and  one 
longitudinal  beam  12x24  in.  The  total  height  of  this 
base  section  is  46  ft.  It  slopes  up  as  shown,  with  an 
outer  shell  made  up  of  reinforced  concrete  6  in.  thick, 
and  braced  with  a  central  12x12  in.  column,  from  which 
radiate  8x8-in.  bracing  beams.  All  sections  are  rein- 
forced, though  this  reinforcement  is  not  shown  on  tlie 
drawings.  The  tower  is  .36  ft.  high  and  is  designed  as 
shown  in  the  figure.  It  is  12. .3  ft.  in  diameter  at  tliis 
base  and  8.2  ft.  at  its  summit.  The  thickness  of  the 
walls  is  4  in.  and  the  beams  which  brace  the.se  walls  6x6 
and  8x8  in.  In  addition  to  the  beams  there  are  trans- 
verse floors  which  serve  to  brace  the  structure  and  to 
hold  the  gas  tanks. 

This  whole  structure  weighs  about  1700  tons,  whidi, 
after  suhstracting  the  loss  of  weight  under  water,  makes 
a  total  pressure  on  the  base  of  about  1100  tone.     There 


was  no  exact  method  of  figuring  the  pressure  of  tlie  waves 
upon  it,  but  the  designers  considered  that  such  a  weight 
was  sufficient  to  ^vithstand  the  worst  storm  possible  at 
this  location.  The  reinforced  concrete  was  figured  ac- 
cording to  the  French  ministerial  in.structions,  except 
that  the  walls  were  made  somewhat  tliicker  and  the  steel 
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(ni-lnforoement  not  8hown) 

somewhat  larger  on  account  of  the  possible  attack  of  the 
salt  of  sea  water.  A  1:2:4  concrete  was  used  for  the 
reinforced-concrete  work,  and  great  care  was  used  in 
placing  it.  Xo  other  waterproofing  precautions  were 
taken. 

The  base  caisson  was  nnide  on  shore  in  two  ])iirts.    The 
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lowor  ■-' 4  ft.  (if  the  cninsoii  Wiw  oast  in  place  on  a 
Inuiiiliing  platform  on  sIkuc.  and  after  it  had  reached  a 
uiHicient  set  was  launched  dlV  the  platform  into  the 
water,  as  shown  in  Fifjs.  '-.'-I.  This  caisson  was  floated 
to  alongside  of  a  wharf  and  the  remaininj;^  11  ft.  cast, 
carrying  the  structure  to  the  floor  ou  which  the  tower 
])ortioii  rests.  At  the  same  time,  at  another  place  on 
shore,  the  tower  structure  was  cast   in   ]ilace  and    lifted 


it  has  since  heen  set  up  as  a  heacon  light  on  one  of  the 
piers  there.  'J'he  base  of  the  structure  was  somewhat  in- 
jured iiy  the  upper  part  falling  ou  it,  but  not  so  .seriously 
but  what  it  coidd  he  rei)aire(l  in  the  course  of  two  or 
tliree  days.  The  towing  of  this  base  caisson  was  tiien 
continued,  without  incident,  to  the  proper  location. 

This  location    had   heen   dredged   level   and   somewhat 
lower   than    the   surroumling   sra    bottom.      The    caisson 


Fiii.  2.  t'Aissox  IX  IjArxciiixc  Staci-:      Vm.  '■>.  .IrsT  Extering  Water  Fig.  4.  In  Water 

Figs.  8-4.  Progress  in  Lacxching  Lower  Caisson  of  Beacon 


by  a  heavy  derrick  onto  a  barge,  which  was  floated  along- 
side of  the  base. 

It  was  the  original  intention  to  place  this  tower  portion 
u])ou  the  base  and  to  float  the  two  together  to  the  proper 
location  of  the  beacon  in  the  far  harbor.  Operations 
toward  this  end  were  successfully  started.  The  tower 
was  placed  on  the  base  and  securely  fixed  thereto  with 
interior  timber  struts  and  connections.  Lines  were  then 
passed  around  the  top  of  the  tower,  the  top  of  the  base, 
r.nd  the  bottom  of  the  base,  and  these  lines  carried  to 
the  outer  gunwales  of  two  sea-going  barges  which  were 
lashed  together  on  either  side  of  the  structure.  Tug- 
boats were  then  attached  to  the  outside  of  these  barges, 
and  the  towing  commenced.  The  lines  to  the  structure, 
which  are  shown  in  Fig.  5,  were  provided  wuth  tackle  so 
that  the  tower  could  be  moved  one  way  or  the  other  to 
keep  it  vertical. 

This  towing  was  started  on  July  6,  1911,  and  the  dis- 
tance of  about  a  mile  and  a  half  from  the  place  of  manu- 
facture to  the  breakwater  of  the  port  was  successfully 
completed.  From  this  point  to  the  location  of  the  beacon 
was  in  open  sea,  subjected  to  severe  winds,  and  the  second 
l>art  of  the  journey  was  postponed  from  the  6th  of  July 
to  the  1st  of  August,  awaiting  favorable  weather  con- 
ditions. On  the  1st  of  August  it  was  thought  that  these 
conditions  were  favorable,  and  the  towing  toward  the 
proper  location,  some  2%  miles  farther  on,  was  started. 
Owing  to  a  certain  anxiety  on  the  part  of  those  in  charge, 
and  also  to  a  slight,  though  not  great,  swell  in  the  sea, 
the  tower  became  loose  from  its  cables  and  toppled  over 
ou  one  01  the  towing  barges.  This  accident  seriously  de- 
layed the  work.  The  tower  was  not  so  damaged  that  it 
could  not  be  used  again,  but  it  was  considered  inadvisa- 
ble to  attempt  to  use  it  in  the  fashion  in  which  it  was 
originally  designed.  It  was,  therefore,  removed  from  the 
lower  structure  and  brou£;ht  back  to  Alexandria,  where 


base  was  brought  above  the  level  portion  and  pumped  full 
of  water  until  it  sank  to  a  good  bed.  When  it  luid  been 
sunk,  concrete  was  placed  in  the  water-filled  box  for  a 
depth  of  some  20  ft.,  the  process  being  continuous  so  as 
to  prevent  the  formation  of  laitance  planes.  The  remain- 
ing water  was  then  pumped  out  of  the  caisson  and  the 
rest  of  it  filled  with  concrete  laid  in  the  open.  At  the 
same  time  the  extra  chains  and  iron  which  were  used  in. 


Fig. 
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connection  with  the  work  were  dumped  into  the  outside 
boxes  formed  by  the  extension  of  the  base  beyond  the 
outside  of  the  walls  of  the  caissons. 

A  construction  plant  was  then  set  up  at  the  barges  and 
a  framework  erected  on  the  base  which  now  had  a  solid 
footing  on  the  ocean  bottom.  Inside  of  this  framework 
the  reinforced-con  Crete  tower  was  erected.  The  work  was 
completed  without  any  very  great  difficulty,  although  the 
weather  was  at  times  so  heavy  that  it  would  have  been 
impossible  to  have  carried  on  any  very  great  amount  of 
work  if  a  solid  masonry  structure  had  been  decided  upon. 
The  falsework  was  removed  and  the  structural  part  com- 
pleted ou  Oct.  1,  and  on  Xov.  10,  1911,  the  beacon  was 
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Let  aliglir  for  tlie  first  time.  This  meant  a  period  of  six 
months  from  the  l)egiiiiiing  of  the  work  until  its  comple- 
tion, two  montlis  of  which  were  delays  due  to  impossi- 
bility of  getting  material  and  unexpected  accidents  con- 
nected with  the  work. 

During  a  severe  storm  on  Dec.  23,  1911,  a  4,000-ton 
steamer  lost  its  course  in  getting  into  the  harbor,  and 
was  thrown  against  the  beacon  liglit.  Under  the  com- 
bined effort  of  the  very  violent  storm  and  the  shock  of 
the  ship,  the  tower  wa.«  slightly  displaced  and  was  given 
an  inclination  of  about  4°.  It,  however,  suffered  no 
structural  damage  and  the  light  was  not  put  out.  This 
severe  test  has  proved  that  the  structure  is  able  to  with- 
stand a  very  severe  usage. 

The  light  was  designed  and  built  by  the  Corps  de 
Ponts  et  Chaussees,  of  France.  Its  construction  and  de- 
sign is  described  in  Aniiales  des  Ponts  et  Chaussees, 
l'jr2-VI-Xovember-December. 

An  Unusual  Design  for  Paving  a  Street 
Intersection 

By  S.  C.\mki!ON'  Corson* 

In  the  year  1911  a  franchise  was  granted  by  the  Bor- 
ough of  Xorristown,  Pa.,  to  the  Xorristown  Transit  Co., 
a  branch  of  the  Philadelphia  &  Western  Electric  Ry. 
Co.,  to  occupy  Airy  and  Markley  Sts.  In  return  for  this 
privilege  a  certain  amount  of  paving  was  required  to  be 
done  by  the  company,  including  the  intersection  of  Mark- 
ley  and  Airy  Sts. 

These  streets  are  66  ft.  wide  over  all  and  36  ft.  wide 
between  curb  lines.  On  Airy  St.  there  is  a  viaduct  which 
passes  over  Markley  St.,  the  adjoining  tracks  of  the 
Philadelphia  &  Reading  Ry.  Co.  and  Stony  Creek.  The 
roadway  of  this  viaduct  is  about  25  ft.  wide,  beyond  which 
there  are  sidewalks,  each  9  ft.  wide.  The  balance  of  the 
total  width  of  Airy  St.,  or  24  ft.,  is  divided  into  two 
12-ft.  roadways,  but  the  real  street  intersection  is  en- 
tirely clear. 

The  track  of  the  Xorristown  Transit  Co.  is  laid  on 
and  along  a  curved  right  of  way  with  a  radius  of  120 
ft.  on  tbc  center  line.  All  of  this  area,  including  a  side- 
walk !)  ft.  wide  on  the  east  end  to  15  ft.  wide  on  the 
north  end  of  the  curve,  was  purchased  by  the  company 
and  formally  dedicated  to  and  acceijted  by  the  bonnigli 
for  public  use. 

The  traffic  at  this  intersection  is  very  heavy  in  every 
direction. 

Ordinary  methoils  of  meeting  these  traffic  conditions 
did  not  meet  ail  of  our  requirenient.s,  so  we  decided  to 
put  in  a  circular  intersection,  as  shown  by  the  sketch, 
which  was  suggested  by  my  assistant,  Harry  1*.  lliltner. 

The  sewer  manhole  lid  was  used  as  a  center  and  blocks 
were  laid  on  radial  lines  set  on  the  four  points  of  the 
compass.  The  interior  of  the  inner  circle,  which  has  a 
radius  of  10  ft.,  was  made  to  represent  a  maltese  cross, 
and  on  the  extremities  of  each  wing  of  the  cross  and  on 
tlie  meridian  lines  we  placed  four  buff-colored  blocks, 
one  at  each  point  tr>  indicate  the  jmints  of  tlie  compa.>;s. 

Each  radius  was  incr('ase<l  by  the  thickness  of  the 
blocks  until  it  ha<l  covered  that  |»ortion  of  the  intersec- 
tion that  it  was  <lcsireil  should  have  the  transverse  lines 
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The  extreme  outside  railius  was 


to  the  general  traffic, 
about  40  ft. 

This  work  was  done  at  no  extra  cost  to  the  railway 
company;  in  fact,  the  engineer  in  charge  informed  me 
that  there  was  less  loss  for  cutting  and  breaking  than  he 
had  had  in  a  much  smaller  street  intersection. 

Outside  of  the  10-ft.  radius  the  blocks  were  laid  whole, 
which  was  an  especial  advantage  for  the  reason  that  in 
the  lines  of  traffic  there  would  not  be  the  usual  small 
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fiiecos  of  blocks  used   to    ]>iece  nut    on    the   lines  of  the 
ordinary  gus.sets. 

The  only  difficulty  cmoiintcrcil  In  this  construction 
was  on  the  circumference  of  the  lirclcs  as  Ihey  gradually 
increased  in  length.  The  difficulty  was  to  break  joints 
'J'liis  was  overcome,  after  sevi  I'al  trials,  by  inserting 
a  block  1)1'  two-thirds  length  at    rc^'ular  intervals. 


A  !frm-  DeHlicn  of  rnilerfeeil  Stoker  for  steam  boilers  is 
bilriK  put  out  by  the  Sanfoid  Ttlley  .Stoker  Co..  of  Worcester, 
-Mass.  The  ooal  Is  forced  by  a  plumper  from  a  hopper  throuKh 
large  pussapes  In  rcclprocatlns  Krate  bars  having  In- 
clined (20°)  upper  surfaces.  A  Krate  and  Its  corresponding 
coal  piston  are  moved  toKether  by  parollel  connections  to  a 
crank  on  a  Jack  shaft.  The  cranks  for  adjacent  urates  nre 
set  180°  apart  so  that  each  Krate  slides  past  Its  ni'iKhbor. 
The  lower  ends  of  the  reciprocating  Krates  are  built  as  pusher 
noses  to  force  the  ashes  to  the  bridge  wall  over  lappInK 
auron  plates,  which  bans  down  at  the  ends  of  a  rack.  Tho 
ashes  thus  pass  through  an  openlnK  which  can  be  adjusted 
by   chanKliiK   the   position    of   the   rack. 

A  blower  for  each  furnace  Is  chain  driven  from  the  stoker 
Jack  shaft  and  dlscharses  Inio  a  chamlx-r  whose  roof  la 
formed  by  the  Inclined  urate  bars  and  whose  bottom  Is  a 
rcM>f  to  the  ash  pit.  The  ratio  of  air  to  coal  fed  remains  con- 
slant  unli'ss  the  blower  sprockets  are  changed.  It  is  claimed 
that  this  results  In  better  combustion.  It  Is  also  claimed  that 
the  repeated  shearing  of  the  fuel  bed  by  the  moving  urates 
prevents  accumulations  of  ilinker  and  that  ash  ihunks  uro 
crushed    by    the   Krato    nuses. 


• 


April    10,  lOirt 


ENfi  I  N  K  KHI  N(}     N  K  W  S 


733 


iiiiiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiniiiiniiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiii 


EDITORIALS 


iw I mill iiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii nil iiiiiiiii iiiiiiiiiiiii I mil iiiiiiiiiiiiii II II II nil nil mi niiiiini i nin miiiimmm mmmmmimiiiiiiii imnn 


Co-operation  between  Engineering 
Schools 

A  few  years  ago  a  project  for  consolidating  the  Mass- 
achusetts Institute  of  Technology  with  Harvard  Univer- 
sity was  actively  discussed;  but  opposition  of  the  alumni 
of  the  Institute  caused  its  abandonment.  Since  then  the 
advocates  of  the. union  of  these  institutes  have  talked 
of  a  more  or  less  close  cooperation,  in  view  of  the  imi)end- 
ing  removal  of  Massachusetts  Institute  to  Cambridge, 
.lust  what  sort  of  cooperation  may  perhaps  develop,  is  dis- 
closed in  the  recent  annual  report  of  President  Mac- 
Laurin.     He  lays  down  the  following  three  propositions: 

(1)  No  extensive  cooperation  can  be  maintained  with  any 
satisfaction  to  either  party  and  consequently  with  any  chance 
of  permanence  unless  the  idea  of  competition  between  the  in- 
stitutions is  eliminated.  (2)  The  scheme  to  be  worth  much 
consideration  must  be  broad  enough  to  throw  open  the 
resources  of  both  institutions  (in  equipment  and  in  teachers) 
to  at  least  some  of  the  students  of  the  other.  (3)  The  ob- 
vious way  to  cooperate  is  in  the  treatment  of  the  graduate 
sludents.  leavins'  the  trreater  part  of  Technolosy  entirely 
alone. 

President  MacLaurin  calls  attention  to  the  fact  that  du- 
]ilication  of  effort  in  two  neighboring  institutions  is  not 
always  regrettable,  pi'o\  idcd  the  men  and  plants  involved 
are  employed  to  their  full  ca])acity.  The  unit  cosi  of 
educating  young  engineers  does  not  follow  the  same  laws 
which  govern  the  j)rotluction  of  machine  screws  in  a 
vliop.  It  is  acce])tcd  that  the  efficient  unit  of  edu- 
cation, if  we  may  for  the  moment  regard  individuals 
thus  impersonally,  increases  with  subdivision  and  dupli- 
cation of  the  cliisses  after  a  certain  point  is  reached,  and 
this  point,  is  doubtless  attained  long  before  institutions 
grow  to  the  size  of  Harvard  and  Technology. 

President  MacLaurin  in  this  report  points  out  a  few 
of  the  ways  in  which  cooperation  would  be  advantageous, 
and  instances  ways  in  which  one  institution  or  the  otlier, 
if  furnished  with  duplicate  equipment,  would  not  utilize 
it  to  complete  advantage.  For  e.\ami)lc,  it  would  cost 
Harvard  hundreds  of  thousands  of  dollars  to  duplicate 
the  complete  mining  and  metallurgical  laboratories  which 
the  Institute  is  planning  to  erect,  and  all  the  students 
in  mining  and  metallurgy  at  Harvard  could  easily  be 
accommodated  in  the  Institute's  new  laboratories  with- 
out detriment  to  the  hitter's  students.  On  the  other 
band,  the  Institute  could  not  possibly  duplicate  the  Har- 
vard University  Museum  with  its  enormous  collection  of 
minerals,  fossils,  etc.,  which  might  well  be  open  to  senior 
students  of  the  Institute  without  interfering  with  the 
work  of  the  Harvard  students.  The  Institute  contem- 
plates a  large  development  of  its  department  of  naval 
architecture  and  the  building  of  a  model  basin,  costing 
upwards  of  $100,000.  This  could  be  used  by  Harvard 
students  as  well.  The  same  rule  applies  to  certain  emi- 
nent teachers.  Recently  the  Institute  lost  a  highly  es- 
teemed professor  of  geology  by  the  transfer  of  his  work 
to  Harvard  where  his  classes  are  not  so  crowded  but 
that  students  of  both  institutions  could  be  effectively 
dealt  with  by  a  man  of  his  capacity.     A  similar  condi- 


tion e.vists  in  the  case  of  this  jjrofes.sor's  successor  at 
Massachusetts  Institute,  as  it  appears  tiiat  the  two 
men  liave  earned  their  reputations  in  dilferent  branches 

of  the  same  broad  subject,  so  that  tlicir  courses  need  not 
conflict. 

Legislation  to  Avoid  Railway  Strikes 

The  Railway  Business  Association  has  issued  a  letter 
urging  Congress  at  the  coining  e.xtra  session  to  under- 
take the  enactment  of  a  law  for  the  better  avoidance  of 
railway  strikes.  The  Erdman  law,  under  which  arbitra- 
tion is  now  in  progress  between  the  railways  east  of  Chi- 
cago and  the  locomotive  firemen,  is  admittedly  defective 
in  many  respects.  Entire  responsibility  for  the  decision 
of  the  ease  is  placed  in  the  hands  of  a  single  arbitrator. 
The  other  two  arbitrators,  for  which  the  act  ])rovides, 
are  chosen  by  the  respective  parties  to  the  dispute,  and 
cannot  be  counted  on  for  unprejudiced  ac'tion.  Again, 
the  time  li.xed  by  the  act  for  the  investigation  and  taking 
testimony  by  the  arbitrators  is  insufficient.  In  the  pres- 
ent arbitration  of  the  firmen's  case  it  has  been  necessary, 
by  agreement  of  both  sides,  to  e.xtend  the  time  for  pres- 
entation of  testimony.  The  Erdman  act  apjdies  only  to 
employees  engaged  in  train  service.  Other  classes  of 
railway  employees,  however,  are  equally  necessary  to  rail- 
way operation,  and  means  should  be  provided  by  which 
disputes  concerning  their  conditions  of  employment, 
many  of  which  have  been  of  a  very  serious  nature  dur- 
ing the  past  dozen  years,  can  be  submitted  to  arbitra- 
tion. 

In  order  to  bring  the  Erdman  act  into  operation,  also, 
one  of  the  parties  to  the  dispute  must  make  a  request  for 
arbitration.  In  case  both  parties  to  a  dispute  assume  a 
stubborn  attitude,  there  is  no  one  authorized  to  come 
forward  re])reseiiting  the  public  interests  and  urge  upon 
them  an  agreement  for  arbitration.  It  is,  moreover,  un- 
certain what  eU'ect  the  act  creating  the  new  Department 
of  Labor  will  have  upon  the  Erdman  act.  Section  8  of 
the  Department  of  Labor  act  empowers  the  Secretary  of 
Labor  "to  act  as  a  mediator  and  to  ap]ioint  commission- 
ers of  conciliation  in  labor  disputes  whenever,  in  hii5 
judgment,  the  interest  of  industrial  ])eace  may  require 
it  to  be  done."  If  this  clause  is  given  a  broad  con.struc- 
tion,  it  would  appear  that  the  Secretary  may  intervene 
in  any  industrial  dispute  whatever  and  use  his  good  of- 
fices for  the  establishment  of  an  arbitration  agreement, 
as  has  been  done  in  the  recent  labor  disputes  between 
the  railways  and  the  engineers  and  the  railways  and  the 
firemen  by  Commissioner  Neill,  of  the  Department  of 
Labor,  and  Judge  Knapp,  of  the  Commerce  Court.  It 
may  be  considered  a  step  in  advance  to  have  a  Cabinet  of- 
ficer definitely  charged  with  the  duty  of  conciliation  in 
labor  disputes;  but  this  is  only  a  single  step  in  advance. 

It  is  doubtful  if  there  is  a  single  measure  now  ap- 
pealing for  action  by  Congress  which  has  so  important  a 
relation  to  public  welfare  as  the  provision  of  a  better  law 
for  the  avoidance  of  railway  strikes.     Just  at  the  pres- 
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€-iit  lime  the  coimtry  is  witnessing  a  demonstration,  in 
Ihe  flood-stricken  cities  of  Ohio  and  Indiana,  of  the  dire 
results  whieh  follow  even  a  partial  interruption  of  rail- 
v.-flv  traffic  for  a  few  brief  days.  The  widespread  calam- 
ity which  has  befallen  a  dozen  cities  in  the  Ohio  River 
valley,  is  a  trifle  in  its  disastrous  effect  in  comparison 
witii  what  would  result  from  such  a  widespread  annihi- 
lation of  railway  transportation  as  might  at  any  time  be 
caused  by  a  general  railroad  strike.  The  Railway  Busi- 
ness Association  will  render  a  valuable  public  service  if 
it  can  arouse  public  sentiment  to  the  extent  of  inducing 
Congress  to  deal  with  this  important  matter. 

A  Unique  Explanation  of  the  Chemistry 
of  Combustion 

The  proceedings  before  the  Arbitration  Commission 
which  is  taking  testimony  in  the  dispute  as  to  wages  and 
conditions  of  service  Itetween  the  railways  east  of  Chi- 
cago and  the  Brotherhood  of  Locomotive  Firemen  were 
enlivened  last  week  by  the  testimony  of  Frank  KcUey. 
a  fireman  on  the  Cumberland  division  of  the  Baltimore 
&  Ohio.  Mr.  Kelley  is  no  friend  of  the  mechanical 
.«toker,  and  declared  that  by  hand  firing  he  could  decrease 
the  coal  consumption  of  a  locomotive  50  per  cent,  over 
the  amount  used  by  a  mechanical  stoker.  His  explana- 
tion of  the  i»roccss  of  combustion  is  given  as  follows  in 
The  Xrir  York  Times  of  Apr.  3: 

The  chemical  reactions,  you  understand,  that  take  place  in 
a  firebox  are  entirely  different  on  a  stoker  enprine  than  what 
they  are  on  a  hand-shoveled  engrine.  Science  tells  us  that 
75  per  cent,  of  the  air  we  breathe  is  oxygen,  while  a  very 
small  portion  of  it  is  hydrogen.  Oxygen  itself  is  an  aid  to 
combustion  only,  while  hydrogen  will  burn  with  an  in- 
tense heat.  The  presence  of  the  hydrogen  gas  burning  can  be 
noted   by  extremely  white,    bright   flames   in    the    firebox. 

Now.  then.  I  have  found  this  to  be  my  actual  experience, 
that  while  on  the  line  of  road,  after  w^e  get  a  little  fin- 
built  up  with  a  shovel  and  wet  our  coal,  and  when  we  have 
got  the  engine  to  working,  the  temperature  of  the  flrebo.x 
is  something  over  110  degrees  Fahrenheit.  That  is  naturally 
pressure  enough  to  separate  the  oxygen  from  the  hydrogen, 
and  consequently  by  wetting  the  coal  we  get  what  is  known 
as  H:0.  two  atoms  of  hydrogen  and  one  atom  of  oxygen  in 
the  make-up  of  a  molecule  of  water,  and  by  freely  distribut- 
ing the  water  over  the  coal,  we  get  the  hydrogen  that  is 
necessary  to  burn,  and  we  also  get  a  little  more  in  addition 
to  the  elements  that  are  taken  out  of  the  atmosphere  to  add 
to  our  oxygen,  and  it  will  be  much  more  aid  to  the  com- 
bustion of  any  foreign  or  volatile  substance  that  might  aris" 
In  the  coal,  consequently  we  do  not  have  the  amount  of 
clinkers  to  put  up  with,  we  are  getting  a  freer  draught 
through  the  grates  and  on  the  other  hand  we  do  not  have  to 
be  inhaling  dust    from  one  end  of  the  division   to  the  other. 

I  was  only  looking  for  an  opportunity  of  this  sort.  Mr. 
I>ee,  where  I  could  get  up  and  put  myself  in  evidence  that 
if  the  stoker  people  or  the  stoker  inventors  would  question 
our  rights  in  r<gard  to  a  man's  amount  of  wages  for  a  man's 
amount  of  work.  I  would  place  myself  in  evidence  as  go- 
ing to  the  Grand  Lodge  and  getting  them  to  cooperate  with 
the  various  anti-tuberculosis  societies  of  the  different  states. 
If  the  stoker  was  allowed  to  remain  In  vogue,  and  havi'  them 
abolished. 

One  is  more  or  less  used  to  seeing  such  ainiisiiig  pscmlo- 
scieiice  spread  abroati  in  the  newspajiers,  but  it  has  a  very 
serious  side.  This  is  part  of  the  testimony  in  a  c-asc  in- 
volving an  iinnual  exjK'iiditure  of  several  million  dollars 
wliich  the  pul)lic,  in  the  long  run,  will  have  to  ])ay.  It 
does  not  require  any  great  stretch  of  the  iinagiiintioii  to 
see  bills  introduced  in  state  legislatures  and  enacted  into 
laws  forbidding  the  use  of  mechanical  stokers  on  locomo- 
tives. Such  legislation  against  the  use  of  labor-.saving 
machinery  means,  in  the  long  run,  a  further  in<'rea.«e  in 
the  cost  of  living. 


The    Need    for    Scientific    River    Reg- 
ulation; the  Opportunity  of  the 
Engineering  Profession 

The  terrible  destruction  of  life  and  property  by  the 
floods  of  last  week,  covering  a  broad  stretch  of  densely 
populated  territory  from  Indiana  and  Illinois  on  the 
west  to  Vermont  and  Xew  Hampshire  at  the  east,  has 
aroused  the  public  as  it  has  never  Ijceu  aroused  before  to 
the  need  of  taking  some  measures  to  minimize  such  flood 
destruction.  As  to  what  can  be  done,  what  measures 
are  feasible  and  what  are  not,  the  public  and  even  a  large 
])art  of  the  engineering  profession  are  wholly  at  sea. 

The  papers  are  filled  with  vague  talk  concerning  for- 
(station,  levees,  reservoir  construction,  outlets,  auxiliary 
channels.  All  sorts  of  nostrums  are  ])ut  forward.  Mr. 
Riker,  of  Brooklyn,  for  example,  declared  in  a  publi.shed 
letter  last  week  that  the  .^torm  which  produced  the  de- 
structive floods  was  caused  by  the  cold  polar  current, 
which  swats  the  Gulf  Stream  amidsiiips  and  crowds  its 
beneficent  influence  away  from  the  United  States!  Mr, 
Riker  would  prevent  such  storms  and  floods,  therefore,  by 
building  a  dam  in  the  ocean  across  the  Banks  of  New- 
foundland in  water  some  200  to  300  ft.  deep. 

There  is  danger  that  as  a  result  of  all  this  mass  of 
crude  theory  and  pseudo-science  the  public  may  be  led 
to  undertake  .some  wild  and  foolish  expenditure.  Millions 
and  tens  of  millions  may  be  wasted  on  some  crudely 
planned  scheme.  The  money  for  it  would  be  rai.sed,  of 
course,  by  an  issue  of  bonds,  the  payment  of  which  would 
be  conveniently  shoved  off  onto  a  future  generation. 

The  otlicr  danger,  and  probably  the  greater  one,  is 
tliat  the  aroused  public  demand  for  something  to  bettei 
present  conditions  and  to  safeguard  against  similar  fu' 
ture  destruction  may  be  allowed  to  spend  itself  in  uselesi 
frothy  talk  for  lack  of  intelligent  guidance.  Here,  it 
seems  to  us,  lies  the  opportunity  for  the  engineering  pro.- 
fcssion,  or  at  lea.st  for  its  wiser  and  abler  members,  to 
render  a  great  public  service  and  at  the  same  time  give 
opportunity  for  the  i)n)lital>le  eni]il()yinent  of  many  com- 
petent engineers. 

The  situation  is  very  well  put  by  Mr.  .luliaii  Griggs  in 
his  valuable  paper  on  the  Columbus,  Ohio,  flood,  which 
a]>])ears  el.<ewhere  in  this  issue. 

Mr.  Griggs  says  that  a  few  engineers  had  realized, 
vears  ago,  that  eifective  means  ought  to  be  taken  to  en- 
large the  channel  of  the  Scioto  so  as  to  i>rotect  the  city 
against  the  dangers  of  enormously  destructive  floods;  but 
these  engineers  hail  realized  also  that  the  great  amount  of 
money  this  work  would  require  would  prevent  such  a  pro- 
posal receiving  public  approval  until  the  jieople  ba<l  been 
given  an  object  lesson  of  the  destruction  whicli  a  flood 
coiilil  bring  to  their  homes. 

The  object  lesson  has  come  to  Ciiliinibiis,  aiid.  in  a 
form  more  or  less  severe,  to  fifty  other  cities.  The  cii'xi- 
necring  |)r()fession  has  now  an  opixirtuiiily  to  guide  Ihe 
jmblic  aright  as  to  what  measures  should  be  taken  to 
guard  against  such  destruction. 

Some  of  our  older  readers  may  recall  that  neiirly  a 
quarter  of  a  century  airo  when  the  city  of  .lolinstown. 
i'eiiii.,  was  wrecked  by  a  flood  bnuiglit  down  upon  it  by 
the  failure  of  an  iiisigiiifi<'ant  dam.  tlie  American  Society 
of  Civil  Kiigineers  ap|)ointe(l  a  committee  to  investi- 
gate the  disaster.  That  committee  rejiorted  (and  its  re- 
port  was  given   wide   circulation)    that   the   dum   which 
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ciiuscd  llio  ik'slnictioii  wns  l)iiill  witlioiil  r(iiii|ict('nl  cii- 
ftiiu'criiig  supcrxisioii  iiiiil  lliai  no  i-cs|i(insililc  cii^iiK'ri' 
had  (.•liiirge  of  its  iiiaiiili'iiMnrc. 

Ulirdrluiiatt'ly,  the  roiiiiiiitlci'  uciil  ijcj  I'lirllirr  lliaii  In 
alisolvc  Iho  ciiiriiu't'i'iiif;  priilVssion  \'\-i>\\\  lilaiiic  U>v  llii' 
(lisasU'i-.  Had  it  g't'in'  rurllicr  and  lakcii  llic  initiative 
ill  iironiotiiig  li'ijislatioii,  as  it  niii^hi  liavr  dcinc.  I  he  oli- 
ji'i't  Jesson  tau.irlit  liy  i!ir  .Idlmstnun  disasici'  niiulii  lunc 
ivsulted  in  tlu'  (stalilisliiiicnt  (if  systrnial  ic  stale  siipei'- 
vision  (if  dams  and  sttiragu  reservoirs  in  a  niiiulier.  al 
least,  of  the  most  important  states;  and  a  hiiu'e  amount, 
of  waste  and  destnietion  wliieh  has  resultt'il  lidni  dam 
failures  in  the  ])ast  25  years  might  liave  heen  aMiided. 

ll  seems  to  us  that  a  sinular  great  opportunity  is  now 
open  to  the  engineering  profession.  'The  pulilie  is  in  a 
mood  to  welcome  information  from  an  avithoritative 
souree.  It  ouglit  to  he  informed  that  the  science  of 
river  re.ijulation  is  not  a  vague  mass  of  conllicting  theory; 
hut  that  it  has  heen  develo])ed  in  Kurope  to  an  important 
and  well  estahlished  branch  of  engineering.  Many  years 
ago  it  came  to  be  realized  on  the  continent  of  Kurope  that 
in  order  to  ])rotcct  from  frequent  destruction  the  dense 
])i)])ulation  on  the  river  flood  plains,  means  must  he  taken 
for  the  regulation  and  control  of  rivers  great  and  small. 
Most  important  of  all,  it  was  realized  that  streams  and 
rivers  cannot  safely  be  left  for  each  riparian  owner  to 
do  with  as  he  pleases,  or  even  for  each  city  and  town  to 
deal  with  according  to  its  own  condition.  In  (icrmany. 
for  example,  there  is  a  general  organization  dealing  with 
the  rivers  as  a  whole,  with  ])o\ver  to  ]n-event  the  obstruc- 
tion of  their  beds  or  their  flt)od  plains  in  a  way  that  may 
injure  the  general  welfare. 

Contrast  with  this  the  situation  in  the  United  States. 
Suppose  a  raihvay  is  to  be  built  across  a  river  bordered 
on  each  side  hy  a  broad  flood  plain.  It  is  not  uncommon 
to  see  the  flood  ])lain  crossed  by  an  embankment  which 
will  entirely  cut  off  the  flow  of  the  water  except  through 
the  river  channel  itself.  In  fact  this  is  done  so  frequently 
that  it  hardly  excites  remark.  If  the  river  is  navigable, 
some  officer  of  the  Corps  of  Engineers  may  he  responsible 
to  see  that  the  passage  of  boats  up  and  down  the  stream 
is  not  unduly  obstructed  by  the  In-idge,  but  there  is  no 
authority  whatever,  State  or  National,  whicii  has  the  re- 
sponsibility for  ])reventing  impro]H'r  oljstructions  Vicing 
]ilaced  across  a  river's  flood  plain. 

In  some  cases,  indeed,  the  engineer  of  the  railway  com- 
]>any,  or  of  the  municipality,  in  case  the  bridge  is  built 
hy  a  city,  may  have  the  foresight  and  wisdom  to  urge 
]'rovision  not  merely  for  the  ordinary  flood  flow  in  the 
main  <'hannel  hut  for  such  extraordinary  flood  flows  as 
may  be  exjiected  to  come  once  in  a  (piarter  or  half  a 
<'('ntni-y.  In  luiie  eases  out  of  ten,  h(i\ve\ei'.  we  venture  to 
say  that  if  such  jirovision  for  extrenu'  floods  causes  an 
increase  in  exjiense,  the  engineer  will  be  overruled  hy  the 
so  called  practical  business  uwn  who  are  in  authority  over 
him.  This  is  to  l)e  (X])?cted,  and  will  continue  until 
the  time  when  the  Federal  government  or  the  individual 
States  perceive  the  necessity  of  putting  under  government 
control  the  whole  matter  of  river  regulation. 

It  is  a  pretty  safe  conjecture  that  in  most  of  the  cities 
which  suffered  flood  damage  during  the  last  week  of 
March,  it  will  be  found  on  investigation  that  there  had 
been  gradual  encroachment  upon  the  river  channel  in 
the  city,  such  encroachments  tending,  of  course,  to  raise 
the  flood  levels  where  they  occur.    This  was  so  in  Colum- 


bus, as  shown  by  Mr.  ffriggs'  article  elsewhere  in  thi.-i 
Issue.  Ill  Dayton,  which  suffered  so  severely,  the  need 
of  enlarging  ami  straightening  the  channel  of  the  Miami 
li'i\(r  through  the  city  had  already  been  realized.  Only 
li\e  days  hid'ore  I  he  lluod  came,  a  letter  reached  us  from 
a  eily  olfh  iai  mroiniiiig  us  that  plans  for  this  work  bail 
heen   prepared   and    were  to  he  carried  out  this  suiiimer. 

In  the  11 Is  which   leii  years  ago  caused  enormous  loss 

ill  Kansas  Cily,  <uie  eontrihuting  <-ause  was  the  encroach- 
ment  upon  llie  ri\er  ehannel. 

These  encroachments  jirocced  Iroin  causes  entirely  nat- 
ural. Ii'eal  estate  in  the  center  nt  a  i-ity  be<-omes  very 
\aliiahli'.  I'laeh  riparian  owium-  on  ilu'  bank  of  a  stream 
desires  to  adil  to  the  area  of  his  jtroperty  by  filling  in 
along  his  water  front.  Wlu'ii  one  property  owner  does 
this,  others  are  not  sKiw  to  follow  his  e.xam])le.  The  City 
Engineer,  if  the  city  is  jirogressive  enough  to  have  such 
an  othcial,  may  possibly  jirotest  and  call  attention  to  the 
danger  of  such  encroachments;  but  his  voice  is  like  that 
of  one  crying  in  the  wilderness.  What  is  the  influence 
of  one  engineer  comi)arc(l  with  that  of  a  dozen  or  a  hun- 
dred wealthy  proj)erty  owners?' 

A  most  notable  example  of  the  strong  influences  which 
operate  to  ])roduce  encroachments  upon  river  channels  is 
furnished  at  New  York  City,  where  for  half  a  dozen 
years  the  city  authorities,  backed  by  a  vast  array  of  politi- 
cal influence  and  even  by  high  technical  authority,  liave 
heen  seeking  ])ermission  to  build  piers  farther  out  into 
the  Hudson  River,  and  thus  narrow  further  the  width 
of  the  city's  great  commercial  artery.  Fortunately,  in 
these  navigable  waters.  Federal  authority  has  stepped  in 
and  prevented  the  city  from  the  shortsighted  attempt 
to  injure  its  own  welfare.  The  officers  of  the  Corjjs  of 
Engineers  have  stood  like  a  rock  against  the  ])ropositions 
to  further  encroach   upon   the   channel    of   the    Hudson. 

Had  there  been  established  thirty  or  forty  years  ago, 
State  and  Federal  systems  of  river  regulation  under  the 
direction  of  competent  engineers,  with  authoritv  to  pre- 
vent encroachment  upon  river  channels,  a  vast  amount 
of  destruction  of  property  and  life  wrought  by  floods 
might  have  been  saved.  Because  it  was  not  done  a  quar- 
ter of  a  century  ago  is  no  reason  why  it  should  not  he 
done  now. 

We  should  like  to  emphasize,  however,  that  if  such 
work  as  this  is  to  be  carried  out  successfully,  it  must  he 
placed  in  the  hands  of  engineers  with  the  requisite  abil- 
ity, and  they  must  be  furnished  with  enough  money  and 
given  enough  independent  authority  and  tenure  of  posi- 
tion so  that  they  I'an  create  an  engineering  organization 
able  to  do  things. 

.Vs  we  have  before  pointed  out  in  these  columns,  every 
State  in  the  Union  needs  a  high-class  engineering  de- 
])artment  organized  on  a  permanent  basis,  free  from  ])0- 
litical  control,  and  with  authority  to  protect  the  ])ublic 
welfare  in  all  nuitters  relating  to  the  use  of  water,  drain- 
a.sre.  irrigation,  power  development,  navigation,  flood  pre- 
vention and  maintenance  of  low-water  flow.  Such  a  de- 
partment might  al.so  undertake  verv  properlv  the  super- 
vision of  highway  construction  where  state  funds  arc  ap- 
plied to  this  work  and  the  inspection  of  highway  bridges, 
built  and  to  be  built,  to  see  that  public  safety  is  secured 
and  honest  methods  of  construction  are  followed. 

The  public  does  not  realize  that  for  the  lack  of  such 
intelligent,  competent  engineering  direction  to  i)rotect 
the  interests  of  the  public,  many  millions  of  dollars  are 
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iuuiually  lost.  Instance.';  of  this  could  be  multiplied  with- 
out number.  In  Florida,  for  example,  recent  new.spaper 
reports  before  us  state  that  the  East  Coast  Canal,  which 
wa.s  built  under  a  land  grant  by  a  private  company  a  few 
years  ago,  is  now  practically  impassable.  It  is  further 
j-tated  that  of  21,0(M1,IH)()  acres  of  land  which  the  State 
of  Florida  was  to  sell  for  drainage  purposes,  but  1,000,- 
000  acres  still  remain  in  the  state's  possession,  the  other 
20,000,000  acres  having  been  deeded  away  in  a  reckless 
manner  with  very  little  in  the  way  of  actual  drainage 
effected  to  show  for  it.  Our  readers  will  recall,  also,  that 
the  State  of  Florida  undertook  a  few  years  ago  to  carry 
out  drainage  works  on  a  large  scale  in  the  soutliern  jiart 
of  the  state  but  without  any  adequate  engineering  inves- 
tigation beforehand  as  to  methods,  plans,  and  costs  and 
with  results  which  are  grievously  disappoiuting. 

In  the  far  Western  states  a  dozen  years  ago  a  great 
opportunity  for  profitable  development  was  afforded  by 
the  passage  of  the  Carey  act.  under  which  the  Federal 
government  agreed  to  turn  over  to  the  arid  states  cer- 
tain areas  of  public  lands  which  the  states  could  improve 
by  irrigation.  Had  any  of  these  .states  been  wise  enough 
to  establish  a  first-da.ss  engineering  department  with  au- 
thority to  supervise  irrigation  and  to  see  to  it  that  the 
plans  made  for  works  to  be  carried  out  under  this  law 
were  sound  and  well  matured,  the  act  might  have  been 
made  of  the  greatest  benefit ;  and  numerous  prosperous 
and  successful  irrigation  projects  might  have  been  estab- 
li.shed.  But  with  the  single  exception  of  Wyoming  the 
opportunity  was  wholly  neglected.  Land  made  avail- 
able under  the  act  was  in  many  eases  turned  over  to 
private  promoters  to  speculate  with  as  they  plea.sed,  with 


l)ractically  nothing  in  the  way  of  effective  and  competent 
engineering  supervision  on  the  part  of  the  state.  The 
result  is  that  with  few  exceptions,  the  project  for  develop- 
ing irrigation  under  state  control  which  the  Carey  act 
made  possible  has  proved  a  dismal  failure. 

We  need  not  take  further  s])ace,  however,  to  set  forth 
the  many  ways  in  which  the  lack  of  efficient  engineering 
control  under  governmental  authority  is  involving  the 
country  in  enormous  waste  and  loss.  The  lack  is  due, 
we  believe,  to  the  fact  that  the  public  does  not  understand 
v.hat  a  competent  engineer  can  accom])lish;  and  it  is 
not  willing  to  pay  the  price  of  competent  engineering 
i)ecau.<e  it  does  not  realize  what  valuai)le  benefits  such 
work  can  produce. 

The  public  needs  to  learn  that  the  engineer  is  not 
merely  a  man  who  squints  through  a  transit  or  who  draws 
lines  on  ])a]ier  which,  to  the  average  layman,  are  abso- 
lutely meaningless.  It  is  the  ])rovince  of  the  engineering 
])rofession,  as  long  ago  defined,  to  harness  the  great  \ww- 
ers  of  Xature  for  the  service  of  man.  Equally  is  it  its 
province  to  harness  these  great  powers  so  that  they  shall 
not  compass  destruction. 

We  do  not  by  any  means  suggest  that  the  engineer 
should  come  forward  at  this  time,  like  the  quack  phy- 
sician in  the  midst  of  an  epidemic,  with  the  declaration 
that  he  can  offer  a  cure-all  for  the  evils  that  beset  us. 
We  do  believe  that  the  engineering  ])rofession,  through  its 
representative  organizations  should  take  means  to  inform 
the  pui)lic  as  to  what  engineers  can  accomi)lish  and  as  to 
the  benefits  which  the  public  may  gain  i)y  establishing 
lompetent  and  permanent  engineering  organizations  for 
con.serving  the  public  welfare. 
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The  Need  for  Systematic   River  Reg- 
ulation Work  by  the  Government 

Sir — The  floods  in  the  Ohio  River  valley  and  in 
Xew  York,  with  their  great  destruction  of  life  and 
pro]H'rty,  once  more  forcibly  call  attention  to  the  increa.s- 
ing  nece.ssity  of  controlling  our  river  systems  iiy  suitable 
regulation.  Most  people  still  believe  that  such  disasters 
are  unpreventai)le  and  must  be  duly  paid  for,  as  in  the 
case  of  war,  by  sacrificing  many  lives  and  large  amounts 
of  money.  It  seems  to  be  unknown  to  them  that  river  floods 
can  be  controlled,  and  that  means  of  doing  this  are  well 
known  to  engineers  posted  in  this  brMiidi  of  llieir  i)ro- 
fession. 

There  are  few  ilirections  where  our  national  revenues 
could  be  spent  on  public  works  to  better  a<1vantage  than 
in  river  correction  for  j)rolection  against  flooils.  Eleven 
years  ago  at  tlie  annual  convention  of  the  Anicricnn  So- 
ciety of  Civil  Engineers,  in  Washington,  I).  ('.,  F  calleil 
attention  to  this  subject  and  pointed  out  means  and 
ways  by  which  a  beginning  might  be  nuide  in  Ibis  im- 
[wrtant  brnndi  of  engineering. 

Western  Europe  is  far  ahead  of  us  in  this  matter. 
While  flood  disasters  in  thiit  part  of  the  worhl  are  not  im- 
[Kissible.  yet  their  magnitude  and   the   frequency  of  oc- 


currenc(>.  where  they  occur  at  all.  are  now,  or  will  soon 
be,  so  reduced,  that  the  i)ermaneiit  investments  for  ])ro- 
tection  works  are  many  times  rejiaid. 

Our  streams  are  still  to  a  large  degree  running  wild  in 
their  original  state.  We  have  changed  the  face  of  the 
land  by  deforestation,  by  agriculture  and  by  inhabita- 
tion ;  but  we  have  not  changed  the  rivers  to  correspond 
with  the  different  rainfall  ruiiotf  from  these  altered  sur- 
face conditions.  .\  larger  ])roportion  of  rainwater  now 
at  once  runs  oil'  from  the  moi'e  o|)en  and  less  retentive 
surfaces  and  thereby  increases  the  flood  volume  of  the 
streams.  The  denuded  areas  al.so  allow  more  silt  to  be 
washed  into  the  streams,  which,  by  deposit  in  nuiny  in- 
stances, has  tended  to  raise  their  beds  and  banks.  These 
two  changed  conditions  produce  correspondingly  some- 
what (juicker  and  higher  Hoods. 

The  regulation  of  river  channels  to  better  the  stream 
alinements  and  gradients,  for  the  im|)rovemenf  of  the 
adjoining  land  surfaces,  is  seen  in  Eurojie  chiefly  by  th'' 
works  along  the   Rhone,  the   Rhine  ami   the   Danube. 

Fran<'e  and  Switzerland,  and  particularly  {Jermany 
and  -Xustria,  have  been  working  on  river  regulation  for 
over  half  a  century  and  have  become  masters  in  the  art  of 
controlling  and  improving  streams.  The  Enropean  emri- 
)ieers  usually  provide  a  fi.xed  and  suitable  channel  for  the 
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river's  (inliiuiry  flow,  and  an  ciiliiru'cd  luil  nlsn  ilcliiiitr 
.•liiUHU'l  r..r  the  extronio  tiooil  tl,iu.  'I'lic  exiposcd  land  (d' 
llu'  liittiT  clianncl  is  ot'ttMi  cultivaicd  to  sonu'  I'xtunt,  Init 
yields  a  lower  rental  because  the  mips  are  Dceasionally 
lost  by  floods.  Permanent  bridges,  roads,  locks  and  har- 
bors are  proviiled  primarily  tor  the  flood  conditions,  but 
are  made  .^suitable  as  well  for  ordinary  conditions. 

I  believe  the  United  States  is  the  only  civilized  nation 
wliieh  has  no  government  department  in  charjje  of  river 
regulation.  The  army  engineers  by  law  look  after  navi- 
gation interests  alone.  There  is  no  single  authority  here, 
as  there  is  in  other  countries,  controlling  the  entire 
s.treani,  an<l  regulating  its  alincment,  gradients  and  cros.s- 
Koctions  from  source  to  tnoutb.  with  reference  either  tt) 
its  floods,  to  its  ordinary  liow.  to  any  improper  pollutiim, 
to  any  deposit  of  offensive  matter  or  to  any  reduction  of 
its  cross-section  by  artificial  obstructions. 

Is  it  not  time  that  our  river  systems  and  lakes  should 
receive  the  same  intelligent  treatment  by  exi)ert  engi- 
neers that  is  given  to  the  rivers  of  Western  Europe? 
That  the  subject  is  intricate  and  difficult  is  only  a  fur- 
ther reason  why  its  scientific  study  should  be  undertaken 
as  soon  as  possible. 

It  has  been  said  that  the  cost  of  extensive  river  reg- 
ulation works  would  be  too  great  for  our  new  country. 
Before  the  work  in  each  drainage  basin  can  be  un- 
dertaken economically,  it  is  necessary  first  to  have  a 
central  authority  established,  and  secondly  to  give  the 
river  systems  the  required  i)reliminary  study,  and  to 
decide  upon  the  principles  which  are  to  govern  their 
regulation.  The  cost  of  doing  this  much  towards  start- 
ing the  work  of  river  regulation  is  certainly  not  too  great. 
There  is  no  reason  why  all  of  our  rivers  should  not  at 
least  be  systematically  studied  and  why  proper  solu- 
tions of  the  problems  should  not  be  prepared  for  all 
of  the  important  streams.  Their  gradual  and  economic 
regulation  in  accordance  with  the  results  of  such  studies 
could  then  be  undertaken  in  the  order  of  their  impor- 
tance, and  as  the  funds  therefor  were  made  available  by 
Congress. 

KlDOLPII    Hekixg. 

170  Broadway.  Xew  York  City.  Apr.  1,  l!tl;i. 

The  Wellsville   Bridge   Failure 

Sir — In  your  issue  of  ilar.  13,  I'JKi.  you  have 
an  article  on  tlie  failure  of  a  steel-truss  highway 
bridge  in  Colorado,  by  W.  H.  Hubbard,  Jr.  It  might  be 
interestmg  to  state  that  if  even  the  top  chord  of  that  truss 
had  a  vertical  web  in  addition  to  the  two  6.x4-in.  angles, 
the  method  of  putting  on  the  reinforced-concrete  floor 
.«lab  is  absolutely  dangerous,  and  permanently  injurious 
to  any  bridge. 

If  the  contractor  saw  fit  to  begin  the  construction  of 
the  reinforced  slab  at  one  end  and  built  it  continuously 
to  the  other  end  of  this  or  any  other  bridge,  then  the 
Insi)ector's  duty  was  to  see  that  there  was  a  counter- 
weight (either  of  sand  or  gravel  which  was  to  go  into 
the  construction,  or  other  dead  load)  placed  at  the  cen- 
ter and  halfway  between  the  center  and  the  far  end, 
sufficient  to  balance  the  oncoming  load  due  to  the  contin- 
uous construction  of  the  reinforced  floor  slab. 

If  this  were  not  done  the  amount  of  distortion  in  prac- 
tice generally  exceeds  double  the  amount  for  which  it  is 
figured.  ■  Wliy  the  distortion  should  be  greater   I   can- 


not tell,  but  I  do  know  it  takes  place  in  actual  construc- 
tion. In  slating  this  I  am  not  criticising  anybody's  de- 
sign excc])t  my  own,  and  in  quoting  tiiis  and  standing 
beliind  such  a  statement  I  am  simply  quoting  my  own  ex- 
perience in  the  same  kind  of  construction.  In  building 
the  Kcnnerdell  briilge  acro.ss-tlie  .\llegiieny  Hiver  in  V^e- 
nango  County.  I'enn..  where  the  construction  of  a  rein- 
forced-concrete slai)  was  started  at  one  end  with  the  |»ur- 
pose  of  continuing  it  across  the  din'ereiit  spans  to  the 
other  end.  llic  bridge  bad  to  be  actually  counterweighted. 
There  uas  not  oidy  a  per(e])tible  (jistortion,  but  I  was 
lalled  from  Pittsburgh  to  go  to  the  bridge  site  by  the 
local  engineer  in  eharge  (  Hinery  C.  IJead,  Franklin,  Ve- 
nango Co..  renii.l,  for  fear  of  pei-ni,-inent  damage  being 
done  lo  the  slrueiure.  When  I  ai'i'ived  at  the  bridge 
site  1  was  simply  amazed  at  the  excessive  distortion,  and 
was  fearful  that  the  top  chord  had  received  a  jternianent 
buckle,  which,  fortunately,  proved  afterwards  not  to  be 
tiu'  case. 

This  was  a  strnelure  that  was  lU'signed  for  a  good  deal 
heavier  loading  than  is  connnon  in  highway  jiractice.  yet 
here  was  ilead-load,  without  any  live-loa<l,  causing  the 
greatest  and  most  excessive  distortion  I  had  ever  seen 
in  any  bridge.  I  can  speak  with  .some  intelligence  as  I 
had  been  in  the  past  a  contractor  and  erector  of  bridges 
for  fifteen  years  of  my  life,  and  have  spent  my  life  con- 
tinuously since  ISTd  in  bridge  designing  and  construc- 
tion. 

Since  the  c\i>erience  at  Kcnnerdell  I  begin  the  con- 
struction of  a  reinforced-concrete  slab  at  the  extreme 
v]u\s.  the  center  and  quarter  points. 

H.     K.    IIOKSK. 

Commonwealth    BIdg..    I'lttsluii-gh,    I'enn. 
JIar.   1  1.   U>];i. 


Sir — In  your  issue  of  ilar.  i:l.  you  describe  and  il- 
lustrate the  collapse  during  erection  of  a  low-truss  War- 
ren-girder bridge:  and  in  the  same  issue  you  comment 
editorially  on  the  necessity  of  properly  bracketing  the 
upper  chord  to  the  transver.se-floor  system. 

An  examination  of  the  drawings  does  not  reveal  that 
this  bracketing  was  done,  and  no  lateral  bracing  of 
the  floor  system  is  indicated  at  all.  which  would  be  neces- 
sary to  make  the  bracketing  (no  nuitter  how  well  done) 
effective.  Evidently  the  concrete  floor  slab  was  to  take 
the  place  of  the  usual  diagonals.  It  occurs  to  me  that 
the  upper  chords  during  construction  were  acting  as  un- 
supported columns  of  length  equal  to  the  span  of  the 
bridge.  If  this  is  the  ca.se  it  would  be  well  that  you 
would  point  out  the  lesson  to  be  learned  from  this  fail- 
ure— the  necessity  of  bracing  an<l  holding  the  chords  in 
line  until  the  concrete  has  set. 

I).  J.  M(  Lachl.v.v. 

CaUarv.  Aha.,  liar.  IS.  l!tl;i. 


A  College  Course  in   Photo-Surveying 

Sir — In  an  editorial  on  ■■Stcreophotogrammetry"  in 
)'our  issue  of  Mar.  37,  1913,  you  state,  "'It  is  doubtful 
if  any  American  engineering  college  gives  actual  practice 
in  ])hoto-surveying,  etc." 

I  beg  to  advise  that  the  theory  ami  practic-e  of  photo- 
graphic surveying  has  been  a  part  of  the  civil  engineering 
curriculum   at    Syracuse   University   for   the   past   three 
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years.  The  course  offered  covers  eight  recitatiou  periods 
and  60  hours  iu  the  field  and  drafting  room.  Squads  of 
five  men  each  take  about  fifteen  photographs  whicli  they 
develop  and  print.  Contour  maps,  plotted  from  these 
prints  or  the  negatives,  are  required  from  each  student. 

Louis  Mitchell. 
Assistant  Professor  of  Civil  Engineering. 
L.  C.  Smith  College  of  Applied  Science, 
Syracuse  University,  Apr.  2,  1913. 

Tornado  and  Flood  Damage  at 
Terre  Haute,  Ind. 

Sir — In  accordance  with  your  request.  Prof.  McCor- 
mick  and  1  went  over  the  track  of  the  tornado  which 
passed  through  the  southern  portion  of  Terre  Haute, 
Sunday  night,  Mar.  23.  The  first  serious  damage  near 
the  city  was  to  the  farm  buildings  and  surrounding 
grove  of  trees  owned  by  W.  P.  T.ianis,  the  owner  of  Ax- 
tell.     The  house  was  construtlcd  iiianv  vears  ago.     This 


suffered  comparatively  little  damage.  Only  a  portiou  of 
the  roof  is  gone,  one  small  gable  end  and  most  of  the 
glass.  On  the  east  front  the  building  is  cracked  from  top 
to  bottom.  A  large  barn  near-by  is  a  comjjlete  wreck,  as 
well  as  tenant  houses  of  wood.  The  trees  were  turned 
over  but  not  moved  forward  excepting  where  the  tops 
were  broken  out.  These  were  sometimes  carried  quite  a 
distance. 

Moving  from  the  Ijams  farm  towards  the  city,  the 
storm  wrecked  a  frame  house  and  crossed  open  fields  to 
a  railroad  where  empty  coal  cars  were  turned  completely 
over,  the  trucks  being  on  to]),  and  then  struck  the  Root 
glass  factory  where  the  wind  and  a  lire  wliich  followed 
did  $20,00()"to  $30,000  damage. 

The  main  portion  of  the  damage  in  the  city  was  cou- 
tined  to  a  strip  between  400  and  500  ft.  wide  and  two 
miles  long.  The  buildings  were,  for  the  most  part,  oue- 
story  cottages  or  bungalows.  The  better  class  of  these 
lost  roofs  and  windows  but  the  others  were  completely 
wrecked,  in  some  cases  merely  a  small  ])ile  of  rubbish 
being  left.     Occasionally  roofs  were  transported  some  dis- 
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liUirc,  liiil  ill  ,i;riicral  tlir  mntpriiil  was  Icl'l  near  its 
iirif^iiial   |iiisitioii. 

Huililinf;s  wliicli  wvw  well  coiisl  nulcd  nf  jrood  mater- 
ials sullVii'il  less  (laiiuifijc  as  witiu'sscil  liy  a  two-story  brick 
lioiisi' coiistriU'lud  willi  i;!-iii.  walls  ol'  |iaviiiff  brick.  This 
lost  the  roof  with  the  cciiiiit;  of  the  second  story,  the 
windows  and  a  small  jiortiim  of  the  siilc  walls.  A  good 
]ihotof^raiih  of  this  building  shows  the  south  side.  Across 
the  street  from  this  biiildin,!;'  (east)  a  stucco  cottage  was 
l)raetically  wrecked  while  a  well  l>uilt  cottage  just  north 
of  the  stucco  building  suffered  very  little  damage. 

The  cottages  in  many  cases  were  turned  on  their  foun- 
dations, some  going  clockwise  and  others  going  contra- 
clockwise. 

P]xamples  of  soft  wood  piercing  bard  wood  occur.  Stone 
co])ings  w-ere  torn  away  an<l  in  one  case  au  individual 
stone  in  the  side  of  a  building  was  pushed  in  some  three 
or  four  inches  (see  jihotograph). 

The  damage  done  is  variously  estimated  at  from  $T50,- 
000  to  $1,500,000.  I  think  $750,0(11)  will  cover  the  en- 
tire damages.     This  includes  a  loss  of  $60,000  by  Mr. 


Flood  in  Wabash  Eivkk   Oveuflowing   Buick-Paved 
EoADWAY  TO  West  Tei!RE  Haute 

Ijams  (who  lost  fine  horses)  and  $30,000  by  the  Root 
Glass  Co.  The  latter  lost  a  goodly  portion  in  the  fire 
following  the  storm. 

Fortunately  there  were  but  very  few  fires  and  these 
were  quickly  controlled.  Of  course  the  street  railway  and 
telephone  companies  lost  wires  and  poles. 

The  loss  of  life  totals  about  20,  which  is  remarkably 
small  when  one  considers  how  thoroughly  some  of  the 
buildings  were  wrecked.  There  were  possibly  200  homes 
in  the  immediate  track  of  the  storm. 

In  a  general  way  weather  conditions  were  such  that 
weather  observers  might  predict  a  storm  of  the  tornado 
type  somewhere  in  the  district  but  the  station  here  re- 
corded nothing  unusual  other  than  a  quick  rise  of  tem- 
perature of  some  25°. 

Immediately  following  the  tornado  the  Wabash  river 
commenced  to  rise  and  by  7  a.m.,  Mar.  27,  the  stage 
was  31  ft.  3  in.,  wiiich  is  about  3  ft.  6  in.  higher  than 
any  previous  record  and  our  records  go  back  60  years. 

The  Terre  Haute,  Indianapolis  &  Eastern  Traction 
Co.  was  put  out  of  business  for  about  16  hours  and  the 
city  was  without  electric  light,  electric  power  and  street 
railway  service.     The  gas  company  shut  down  Thursday 


morning  ami  did  not  give  any  service  from  Thursday 
iiiglil  until  Saturday  afternoon.  Fortunately  the  water- 
works com'i)any  was  able  to  pump  water;  but  it  was  un- 
able to  filter  the  water  clficicntiy. 

The  town  of  West  Terre  Haute  and  the  settlenieni 
called  Taylorville,  the  two  havijig  a  pojjulation  of  ab(jiit 
1500,  were  submerged  so  that  all  the  ))eoplo  had  to  leave. 
Thus  far  four  fatalities  have  been  recorded  and  these 
were  due  to  exposure. 

The  \'aiulalia  lines  and  X.  Y.  Central  hues  lost 
stretches  of  roadbed  west  of  tiic  city  but  all  bridges  here 
are  staiuling  and  in  use. 

The  traction  company  lost  its  ti'ack  on  the  side  of 
the  road  leading  to  West  Terre  Haute.  The  pliotograjih 
shows  the  water  flowing  over  the  bri(k-])aved  roadway  and 
washing  away  the  lil!  under  the  track. 

JiAI.VIJil)    A.    FIoWE. 

Terre  Haute,  Ind.,  Mar.  :;i,   li)i:i. 

A  Valuable  Set  of  Stream  Gaging 
Records 

Sir — Hearing  this  morning  that  Mr.  .John  E.  Codman, 
of  the  Bureau  of  Water,  Philadelphia,  has  severed  his 
connection  with  the  Bureau,  I  recall  an  important  work 
which  he  has  carried  on  since  1883  and  up  to  the  time 
of  his  retirement,  which  I  consider  to  be  a  contribution 
of  great  value  to  the  science  of  hydraulic  engineering 
and  w'hich  is  not  generally  known.  It  relates  to  a  rec- 
ord, which  has  been  maintained  for  30  years,  of  the  run- 
off of  the  Perkiomen,  Xeshaminy  and  Tohiekon  Creeks, 
near  Philadelphia — streams  which  were  at  one  time  con- 
sidered available  as  a  water  supply  for  that  city — and 
of  the  Schuylkill,  which  has  been  used  from  the  begin- 
ning of  the  city's  public  water  supply  in  1801. 

In  length  of  time  covered,  these  records  are  nearly 
equal  to  the  records  of  the  Sudbury  Eiver  in  Massachu- 
setts and  the  Croton  River  in  Xew  York,  but  the  sjiecial 
value  of  the  Philadelphia  records  is  that  the  records  are 
given  in  much  detail.  I  may  mention  the  automatic  rain- 
fall and  stream  flood  gages  kept  on  each  watershed  and 
the  detailed  physical  survey,  plotted  to  a  scale  of  400  ft. 
to  the  inch,  of  the  entire  watersheds  from  which  the  run- 
ofl'  has  been  continually  measured. 

By  this  detailed  survey  I  refer  not  only  to  the  10-ft. 
contour  lines,  but  also  to  the  measurement  of  the  areas 
which  are  covered  with  forests,  the  roof  and  road  sur- 
faces and  the  permeable  agricultural  surfaces.  The  three 
watersheds  mentioned  are  topographically  different  in 
character,  one  having  its  steepest  slopes  near  the  periph- 
ery, another  near  the  lower  areas  and  the  third  being 
.somewhat  more  uniform  in  slope  and  more  cultivated  than 
the  others.  By  these  differences  and  with  a  continuous 
record  of  rainfall  and  run-off,  the  data  allow  deductions 
to  be  made  which  must  be  of  exceptional  value  to  the 
profession  at  large. 

RtDOLPH    HeRIN-G. 

170  Broadway,  New  York  City.  Mar.  10,  1913. 

[We  referred  the  above  letter  to  Mr.  Codman  witli  a 
request  for  further  information  regarding  the.se  stream 
gagings,  and  append  his  reply. — Ed.] 

Sir — Mr.  Hering's  letter,  respecting  the  Philadelphia 
hydrographic  surveys,  might  convey  the  impression  that 
all  of  the  work  he  mentions  was  mine;  for  he  refers  to 
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me  as  having  carried  on  this  work  since  1883  (when  it 
was  begun)  and  makes  no  reference  to  his  own  connec- 
tion with  it. 

As  a  matter  of  fact,  Mr.  Hering  himself,  beginning 
in  1883,  made  the  monumental  survey  of  the  territory 
involved;  whilst  I  (rated  as  Chief  Draftsman  in  the 
Water  Department)  took  up  the  work  after  the  close 
of  Mr.  Hering's  survey  in  1888,  since  which  date  I  have 
merely  remained  in  charge  of  the  observations  and  stud- 
ies of  stream  flow. 

ilr.  Hering's  survey  occupied  a  period  of  some  three 
years,  and  required  the  services  of  a  highly  trained  corps 
of  ,<ome  fifty  engineers.  It  covered  all  of  the  country 
practically  available  for  a  water  supply  to  Philadelphia, 
including  large  portions  of  the  Schuylkill,  Lehigh  and 
Delaware  water-sheds.  It  was  divided  into  investigations 
for  topography,  hydrcgraphy  and  sanitation.  It  was  then 
and  it  has  alwaj'i  since  been  known,  in  the  Wat?r  De- 
partment and  Bureau,  as  "The  Hering  Survey  for  a  Fu- 
ture Water  Supply  for  the  City  gf  Pi^iJadelphia."  It  is 
fully  described  and  illustrated  in  a  speeiai  report,  bound 
up  with  the  report  of  tlic'  Water  Departniect  for  18*6. 

Replying  to  Mr.  Hering's  concluding  query,  I  have  the 
pleasure  to  say  that  his  survey  is  made  the  basis  of  fe- 
tal led  statements  of  maximum,  minimum  ,^nd  average 
stream  flows,  in  the  annually  published  reports  of  th^ 
Citv^'s  hydrogra])hic  survey,  of  which  I  have,  until  re- 
cently, been  in  charge. 

JoHX  E.   CODIIAN, 
330  So.  43   St.,  Philadelphia. 

March  IV.   10i;i. 

A  Reinforced-Concrete  Building 
in  a  Tornado 

Sir — In  regard  to  the  terrific  cyclone  experienced  by 
Omaha,  Neb.,  on  Mar.  23,  the  most  interesting  feature 
to  the  engineering  profession  is  the  comparison  of  the 
effect  on  the  modern  and  out-of-date  methods  of  construc- 
tion. 

The  first  large  structure  encountered  was  the  Medi- 
cal College  of  the  University  of  Nebraska,  which  is  just 
uearing  completion  at  a  cost  of  $100,000.  This  building 
(Fig.  1)  is  L-shaped,  108x100x55  ft.,  with  three  .stories 
and  basement,  of  reinforced-concrete  and  brick,  and 
strictly  fireproof.     Tiie  floors  and  roof  are  of  reinforced- 
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concrete  slab  design,  supported  by  steel  columns  incased 
in  concrete.  The  outside  walls  are  of  brick ;  the  inside 
partitions  are  of  pyrobar,  except  for  the  l)earing  walls 
along  the  halls. 

After  the  storm,  the  building  was  carefully  gone  over 
to  ascertain  the  extent  of  damage.  As  to  the  structural 
part  of  the  building  not  a  single  check  could  be  found. 
However,  a  few  of  the  inside  partitions  were  blown 
down  and  window  frames  blown  out,  but  $1000  will  cover 
all  damage.  The  contractor's  buildings  were  all  carried 
away  and  demolished.  The  territory  .surrounding  the 
building  was  thickly  populated  and  the  destruction  is 
plainly  evident  in  the  accompanying  view. 

The  next  large  building  encountered  was  a  throe-story 
automobile  garage.    This  building  was  not  fireproof.  The 


Fig.  2.  Actujiuujll  (.i.,i;.u.i,  ai    Oalaiia.   .Xi.u..  Ai-rnn 

THE  ToiiXADO  OF  MaI!.  23 
(Brick    walls    and    slow-burning    Interior    construction.) 

exterior  was  of  brick  and  the  interior  of  slow-burning 
construction.  This  was  demolished  (Fig.  2).  Bnih 
buildings  were  in  the  direct  path  of  the  storm. 

JOHV    R.    RlIM-KY, 

Assistant  Superintendent  of  Construction,  Grouiids 
and  Bldgs.,  University  of  Nebraska. 

Omaha,  Neb.,  Mar.  29,  1913. 

[The  college  is  near  Harney  and  I  Itli  Sis.  Tiie  garage 
is  at  the  corner  of  Farnain  ami  I'Mh  Sts.,  as  noted  in  our 
issue  of  Apr.  3. — Ed.  | 
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A.    R..    1a)h  Anpelcs.    C'allf.,    writes: 

In  your  issue  of  Mar.  20,  there  appeared  a  discussion  re- 
KurdinB  the  status  of  the  ennineerlnB  prolessioii.  There 
could  be  no  better  mc'uns  of  Kettlni;  at  a  solution  than  by 
havinK  every  man  belontf  to  the  American  Society  of  Civil 
Knulneers,  or  a  correspondinB  society  for  his  particular  line 
of  work,  said  society  to  conduct  an  emiiloyinen;  bureau  as 
you  suKKested.  But  1  do  not  believe  thai  tjils  would  be  pos- 
sliile  because  there  are  many  men  well  estatilished  in  tho 
profesHlon  who  never  have  and  never  will  contribute  a  cent 
to  the  support  of  such  a  society.  it  is  such  men  as  these 
that  niiike  the  task  of  the  few  who  are  Irylnt?  to  lietter  con- 
ditions <loul)ly  hard.  I  am  speaking  from  experience  when  I 
Hiiy  that  the  only  object  these  men  have  in  mind  is  the  cuttin»f 
down  of  etiKlneerinR  expense  in  order  to  satisfy  thidr  su- 
periors. The  result  is  that  th>'  cheaj)  ones  tfet  the  Jobs  and 
tile  others  either  have  to  amend  their  prices  or  ko  without 
e.itliiK.  The  elTect  of  this  is  to  causi>  those  who  hiri'  i-iiKineem 
to  f(prm  an  idea  that  the  cost  of  eiiKlneerinw  should  be  very 
llttli'.  So  when  a  Mrst-<'lass  enjflneer  comes  alonn  and  names 
his  price  for  this  or  that  service  it  at  once  conveys  to  tho 
mind  of  thi-  emplover  the  Idea  that  the  .irice  Is  Just  a  weu 
bit  hiKh.  He  flKures  that  so  and  so  would  do  the  same  work 
for  half  the  amount,  and  the  next  time  there  is  a  similar  ser- 
vice to  be  rendered  so  and  so  Kets  the  Job,  If  somethInK  i» 
not  done,  the  man  with  the  money  will  soon  hav,.  his  ennl- 
neerintf  done  for  nothiiiK. 

For  those  who  are  seeklnRT  n  remedy.  T  would  like  to  BUK- 
K<  St  that  they  stiirt  at  the  beKlnnlnK.  The  trouble  lies  with 
those  hiKher  up.  and  until  some  means  can  be  found  of  KCt- 
tlnit  all  those  at  the  top  to  taki-  an  iiit«-r.  st  in  the  member* 
there   Is   no  use  In   flKUrlnK  on   better  comlltlonB. 


_  J 
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Reports  from  the  Flooded  Districts 


Recent  High  Water  in  Pennsylvania 
Streams 

Tlio  Hoods  of  flip  lallcr  \nu-t  of  March,  191:5,  seem  to 
have  done  relatively  little  damage  in  Pennsylvania,  coni- 
pared  with  Ohio,  but  the  sum  total  was  doubtless  con- 
siderable. The  following  summary  of  the  effects  of  high 
water  in  the  state  is  based  on  information  kindly  su))- 
l)lied  by  Farley  Gannett,  Kngineer  i\(  I  be  W'aicr  Su])])ly 
Commission  of  Pennsylvania. 

No  dam  failed,  so  far  as  is  yet  known.  Numerous 
bridges  were  destroyed,  especially  in  the  western  part  of 
llie  state.  In  the  Sharon  district  a  number  of  i)uilding 
Idundations  were  disturbed,  resulting  in  the  destruction 
of  the  corres])oniling  superstructures.  Many  miles  of 
railroad  embanknuMit  were  eroded,  both  in  the  west  and 
the  east. 

Hy  far  the  worst  destruction  was  wrought  along  the 
Shenango  and  Beaver  rivers.  The  commission  is  prc- 
]iaring  a  comprehensive  report  on  what  occurred  in  this 
district.  The  re])ort  will  incdude  precipitation,  hydraulic 
data  and  damage  done,  based  on  material  collected  by  a 
representative  of  the  commission  who  was  on  the  groimd 
almost  at  the  beginning  of  the  high  water  and  stayed 
there  until  Mar.  31. 

The  commission  also  had  men  in  many  other  parts  of 
the  state,  taking  meter  measurements,  recording  flood 
heights,  taking  photographs  and  collecting  data  on  the 
damage  done.  When  all  the  information  has  been 
brought  together  it  will  make  a  complete  story  of  high 
water  on  all  the  main  streams  of  Pennsylvania. 

Flood  Effects  at  the  Works  of  the 
Indianapolis  Water  Co. 

By  C'liARLics  n.   ilritn* 

The  water-supply  for  the  city  of  Indianapolis  was  in- 
terrupted from  12 :30  p.m.,  Tuesday,  Mar.  25,  until 
T  :  00  a.m.,  Friday,  Mar.  28,  on  account  of  high  water 
due  to  the  breaking  of  a  city  levee  along  the  west  bank 
of  Fall  Creek.  |  We  understand  that  this  break  put  the 
liiverside  pumping  station  out  of  service. — Ed.] 

We  suffered  no  damage  which  would  interfere  with  our 
regular  operation  at  our  main  station  or  at  our  filtration 
])lant,  except  the  flooding  of  some  small  motors  which 
were  used  to  pump  seven  deep-rock  wells.  Conditions 
are  now  (Apr.  3)  normal  with  a  total  pumping  capacity 
of  82,000,000  ga!.,  which  is  apjiroximately  four  times 
our  average  requirements. 

The  breaks  in  the  banks  of  the  canal  have  been  rejiaired 
and  water  is  now  being  supplied  to  our  filtration  plant 
IVom  White  River,  at  Broad  Ripple.  During  the  time 
ihese  re])airs  were  being  made,  our  supply  was  furnished 
by  the  emergency  station  located  on  Fall  Creek. 

Our  Washington  St.  or  water-power  station  is  tem]ior- 
arily  out  of  service  on  account  of  the  Ijreaking  of  the 
conduit  which  furnishes  the  supply  to  this  station.  This 
break  was  caused  by  the  collapse  of  the  West  Washington 
St.  Bridge,  which  crosses  White  River  at  this  point.    The 

•Superintendent  and  Chief  Engineer,  Indianapolis  Water 
Co..   Indianapolis,  Ind. 


sbiitling  clown  (if  Ibis  slalion  will  not  interfere  with  our 
service  in  any  way,  as  Ibe  e{|iii])nient  at  i(i\crside  was  de- 
signed to  take  care  of  the  maximum  re(|uiremcnt  at  such 
times  as  Washington  Stalicm  might  be  out  of  .service  on 
account  of  low  water  or  for  other  causes. 

'{'he  jiroposition  is  now  Ijeing  c()nsidered  to  strengthen 
and  rai.se  the  city  levee  along  Fall  Creek  and  to  jjrovide 
additional  waterway  to  ])rotect  tbi^  portion  of  the  city 
in   which  the   {{iverside   puniping  station   is  located. 

'i'lie  crest  height  of  tbe  present  flood  was  41/^  ft.  higher 
than  any  other  Ihjoil  df  which  we  have  a  record. 

The  Flood  at  Rochester,  N,  Y. 

I'.v   I'].  .\.  Fisiiiar'-  , 

The  Genesee  Rivei-  was  bighei-  diii-ing  the  floods  late 
in  March,  1!)13,  than  at  any  other  time  since  1«64. 

The  water  was  about  8  ft.  deep  over  what  is  known  as 
the  Court  Street  Dam.  This  was  about  •!  or  5  in.  higher 
than  the  high  water  of  li)02.  The  estimated  inaxiiniiiii 
flow  was  about  -15, 000  cu.ft.  per  sec. 

The  Genesee  River  overflowed  its  westerly  bank  be- 
tween Main  St.  and  Central  Ave.  and  flooded  a  portion  of 
Front  St.  and  adjacent  intcrse<'tiiig  streets  to  a  depth  of 
from  ]  to  3  ft.  There  was  no  apprei'iable  current,  and 
the  damage  consisted  in  the  flooding  of  cellars  in  the  area 
covered  by  the  water,  and  also  the  flooding  of  some  cel- 
lars on  Main  St.  connected  with  the  outlet  sewer  passing 
through  Front  St.,  which  sewer  was  gorged  by  the  water 
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The  Ghnkssee  River  in  Flood  at  Rochester,  N.  Y.  ; 

AT  THE  CaxAL  AquEDUCT 

entering  thi-ough  the  surface  sewers  and  manholes  in 
Front  St. 

I  have  no  reliable  estimates  of  the  amount  of  the  dam- 
age. This  damage  was  lessened,  due  to  the  fact  that  the 
merchants  had  considerable  notice  of  the  high  water  and. 
many  of  them  made  preparations  by  removing  their  goods 
from  the  cellars. 

The  high  water  was  due  to  a  continued  rainfall  on  the 
upper  river.  We  have  no  records  of  the  rainfall  on  the 
territory.  The  rainfall  at  Rochester  was  comparatively 
light,  as  shown  by  the  accompanying  table.  The  highest 
water  occurred  on  Friday,  Mar.  28,  between  10  and  13 
p.m. 

*City  Engineer,  Rochester,  N.  Y. 
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RECORD  OF  RAINFALL  AT  ROCHESTER.  N.   Y..    MARCH   20 
TO    28.    1913 


(Total   for   month,    5.1fi    in.) 
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The    Effect   of   the    March  Floods  on 
the  Terre  Haute  Water-Works 

By  Dow  \l.  (iwiXN''' 

The  tornado  of  Mar.  2:5.  1013.  which  caused  a  loss  of 
over  20  lives  and  a  property  damage  of  perhaps  -$1,500,- 
000  in  Terre  Haute,  Ind..  was  followed  by  an  unprece- 
dented flood.  During  this  flood  the  river  rose  to  a  level 
of  about  31  ft.  3  in.,  as  nearly  as  we  could  measure,  all 
gages  being  submerged.  The  river  was  4.T  lu.  highci- 
than  during  the  last  flood  of  1883  and  when  the  new 
gages  were  established,  no  one  dreamed  of  the  water 
reaching  the  height  of  even  30  ft.,  so  provision  for  such 
a  height  was  not  made. 

The  gas  plant  and  the  electric-light  i)lant  on  the  river 
were  put  out  of  business,  but,  fortunately,  we  were  able 


Flood  Conditions  at  thk  Pimping  St.vtiox  oi'  TirK 
Tekijk  Haute  W.vteh-Wokk.s  on  Mar.  27,  1!)13 

(The  rivt-r  height  was  31  ft.  3  in.,  as  nearly  as  could  be 
told.  The  building  to  the  right  contains  old  pumps,  not  In 
use.  At  the  extreme  left  a  bit  of  the  corner  of  the  AUis-Chal- 
mers  pump  room  is  shown.  The  vine-covered  building  in  the 
tenter  is  the  old  boiler  room,  the  boilers  in  which  were  sub- 
merged. In  the  right  background  is  the  bridge  of  the  Big 
Four  K.R.) 

to  keep  the  water-works  plaiil  in  (i|)cialioM  so  far  as  the 
general  service  was  concerned. 

We  have  an  Allis-Chalnicrs  triplc-c.\paii.>-ion  vertical 
pumping  engine  m  a  rein  forced-concrete  ]>it  21  ft.  deep 
and  appro.ximately  45x15  ft.  in  plan.  The  bed  plate  of  the 
engine  is  on  the  floor  level;  that  i.s,  21  ft.  from  the  bot- 
tom of  the  i)it.  The  water  came  within  about  18  in.  of 
the  floor  level. 

The  concrete  pit  was  separated  from  a  brick  pump  pit 
l)V  a  brick  wall.  The  brick  pit  was  made  of  very  heavy 
walls  (  I  should  judge  about  2  ft.  thick)  but  the.«e  were  not 
impervious  to  the  water  and  we  had  considerable  leakage. 
'I'heii  later  on,  the  water  flowed  over  the  brick  wall  par- 
tition, flooding  the  Alli.x-C'halmers  pump  pit.  The  water 
did  not  interfere  with  the  operation  of  the  high-service 
pump,  but  in  this  same  jiit  is  nl.so  located  our  low-K<'rvic(i 
pump,  which  delivers  the  water  to  the  sedimentation 
iiasiii.      It   is  a  cenirifugal    pump  ojierated   with   a    rope 


drive  from  a  Williams  compound  engine,  located  ou  the 
floor  level.  After  the  water  reached  the  level  of  the  rope 
drive,  about  2  ft.  from  the  bottom  of  the  pit,  we  were 
compelled  to  shut  down  ,the  pump. 

As  the  turbidity  was  in  the  ueighboorhood  of  1200  to 
1500,  it  was  impossible  to  get  good  results  from  the  fil- 
ters, although  they  were  washed  four  or  five  times  in  oue 
day.  The  settling  basin  was  cut  out  for  about  45  hours, 
during  which  time  the  water  pumped  into  the  mains  was 
anything  but  satisfactory.  However,  the  citizens  of  Terre 
Haute  were  very  much  pleased  to  have  any  kind  of  water, 
as  neighboring  cities  were  cut  out  of  a  public  water-sup- 
ply entirely. 

As  soon  as  we  can  do  so.  we  will  raise  the  brick  division 
wall  and  endeavor  to  make  it  impervious  to  water  by 
proper  treatment.  We  will  also  arrange  for  better  facili- 
ties for  ])umpiug  flood  water  from  the  ]>it  :ind  are  con- 
sidering the  installation  of  a  6-in.  centrirugal  inimp  di- 
rect connected  with  a  steam  turbine.  A\  e  are  also  con- 
sidering the  idea  of  installing  a  low-service  centrifugal 
pump  with  a  vertical  shaft  and  vertical  steam  turbine  to 
deliver  water  into  the  settling  basin,  the  idea  being  to 
have  the  turbine  several  feet  above  the  highest  water. 

We  were  well  pleased  with  the  result  of  the  flood  test 
of  the  concrete  pit.  This  pit  was  built  under  plans  made 
by-Prof.  Daniel  W.  Mead  of  the  University  of  Wisconsin, 
the  walls  being  3  ft.  thick  at  the  bottom  and  2  ft.  at  the 
top,  with  ample  reinforcement.  We  did  not  use  any  ■water- 
proof compound  in  the  concrete  mixture,  but  took  great 
laie  to  liM\e  a  strong  liquid  mixture.  We  used  a  gravity 
mi.xer  and  had  unusually  good  forms  or  boxes,  and  s]iades 
were  used  to  keep  the  coarser  material  from  lodging  next 
to  the  forms.  After  the  forms  were  removed,  the  outer 
surface  of  the  walls  was  covered  with  Tarsch  Bros.  E.  I. 
W.  nianiic  paiiil.  care  being  taken  to  have  every  ])or- 
tioii  of  the  wall  coxered.  The  bottom  of  the  pit  was 
laid  in  .several  layers  with  a  coating  of  the  marine  paint 
between  the  same.  Xotwithstanding  the  fact  that  the 
water  from  tli<'  ri\cr  was  very  close  to  the  top  of  the  21-ft. 
walls,  we  did  not  linil  a  single  leak  at  any  place  in  the 
concrete  walls. 

Flood  Damage  at    Sidney,  Ohio 

15 V    W.    K.    Ill.AKK- 

Siiliiew  Ohm.  \\;i>  grriitly  damaged  by  the  recent 
flood,  but  on  aeeouiil  of  llie  l:i\orable  location  of  the  city 
as  regards  the  ri\er  the  damage  did  not  amount  to  nearly 
so  much  as  al  (lie  lower  towns,  I'iipia,  Troy  and  Dayton, 
l'i(pia  lies  12  miles  .south  of  Sidney,  Troy  20  miles  and 
Dayton  40  miles,  all  lower  down  the  river. 

The  greater  part  of  Sidney  lies  well  ii|)  on  high  ground 
and  most  of  the  residence  district  is  located  on  rather 
high  hills.  Besides  this  advantage  there  is  a  rather  sharp 
decline  of  the  river  beil  and  the  water  flows  ra])idly  and 
does  not  ha\i'  a  chance  to  back  up. 

The  other  towns  mentioned  are  not  built  ou  such  high 
ground,  ami  besides  this  there  was  a  tendency  for 
the  water  to  rorin  basins  at  these  places,  esjiecially  where 
there  happened  to  lie  certain  obstructions  favorabh-  to 
make  tho.se  conilitioiis,  such  as  bridges  and  railroad  em- 
bankments. 

'I'his  citv  was  in  total  darkness  for  a  lime,  maiiv  elec- 


•Pronldent  and  Manager  of   the  Tern-   Hiiiili'   Wnti'r   Works 
Co..  Terre    Haute,   Ind. 


•City  Engineer,  Sidney,  Ohio. 
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li'ic-light  wires  beinj;  down  and  jjas  nuiins  beiiis  broken. 
'I'lie  suvvors  were  out  of  coniinission  in  Ibc  lower  ])iirt  of 
the  city.  The  water-wori<s,  i)eiiij;  well  uii.  was  not  ])ui 
out  of  commission,  but  tiic  only  water-supply  a\ailalili' 
was  muddy  river  water,  as  the  wells  were  overllowed. 

A  total  of  ~i.X  in.  <]!'  rain  lell  between  Sunday  noon 
(Mar.  'i'.i)  and  .Monday  nii;iit  or  eai'ly  Tuesday  morning. 
The  rain  eanie  in  a  steady  dciwnpour.  .\s  far  as  ean  be 
learned  this  lieii\y  I'ain  I'ell  (i\ei'  such  a  larire  territory 
as  to  entirely  till  all  stream,-  lu'Viuid  iheii-  capacity.  Be- 
sides the  above  rain  the  i-cmditicn  n!'  the  ,i;ri>unil  was 
rather  wet,  rain  having  fallen  \ery  steadily  toi-  three  (U- 
four  days  during  the  previo\is  week,  ending  Friday  night. 

By  very  hard  work  to  save  them,  no  bridges  were  com- 
pletely destroyed  in  Sidney,  althdugh  sume  (if  them  weri' 
l)adly  danuiged.  The  loss  of  briilges  and  roads  in  the  im- 
mediate vicinity  of  Sidney  is  estimated  at  $ia5,()()i)  to 
.$1.")0,()00.  .Vbout  six  or  eight  houses  were  comi)letely 
washed  awav  in  this  citv. 


The    Floods    in    New    York    State  and 
the  Work  of  the  State   Depart- 
ment of  Health 

The  dama.ge  wrought  by  the  fliiods  of  March,  191;',,  in 
Xew  York  State  was  largely  concentrated  in  the  "t'api- 
tol  District."  Some  damage  was  done  at  Rochester,  as 
stated  in  a  brief  report  from  E.  A.  Fisher,  published 
elsewhere  in  this  issue.  The  extent  of  the  damage  done 
to  the  Barge  Camd  has  not  yet  been  oflicially  announced. 

Up  to  Apr.  1.  ]iM;i,  We  are  informed  by  Alex.  Rice 
McKim,  inspector  of  docks  and  dams,  State  Conserva- 
tion Commission,  only  eight  dams  l:ad  been  reported  as 
having  been  damaged  to  any  considerable  extent.  These 
were  small,  and  of  eitlier  earth  or  crib  construction.  All 
of  them  were  old  dams,  built  before  the  Commission 
was  established. 

The  flood  of  a  year  ago  (April,  li)r^)  carried  out  .sev- 
eral times  as  many  dams  as  that  of  l!)i;?,  Mr.  Mclvim 
having  inspected  22  failures  out  of  a  larger  number  which 
occured  in  1912. 

The  gaging  stations  id'  tlie  Conservation  Commission 
were  all  in  working  order,  so  flood  data  for  the  entire 
state  will  be  available  later  on. 

Considerable  portions  of  Troy.  Watervliet  and  Albany 
were  inundated,  practically  paralyzing  the  trolley  service 
and,  in  sections,  the  electric-light  service  as  well,  besides 
causing  heavy  damage  to  water-front  industries  and  some 
suffering  among  residents. 

The  water-filtration  plants  of  Albany,  Rensselaer  and 
Green  Island  were  thrown  out  of  service  by  the  flood. 
Full  particulars  as  to  the  Albany  plant  are  given  else- 
where in  this  issue.  The  following  particulars  regarding 
the  Rensselaer  water-supply  are  from  a  correspondent : 

The  filter  plant  is  located  on  the  banks  of  the  river 
and  when  the  floods  arose  the  pumping  station  was  sub- 
merged sufficiently  to  put  it  out  of  commission  so  that 
no  water  could  be  pumped  into  the  system.  The  city  has 
a  distributing  reservoir  but  unfortunately  the  main  pipe 
line  from  this  reservoir  broke  as  a  result  of  a  washout 
so  that  the  city  was  entirely  without  water  for  about  two 
days,  Friday  and  Saturday.  As  soon  as  the  pipe  could 
be  repaired,  which  was  in  about  48  hours,  the  city  system 
was  put  in  operation,  and  water  has  since  been  supplied 


regularly  to  the  citizens.  Before  its  storage  was  ex- 
hausted the  n\cr  had  lowered  so  that  the  pum[)ing  and 
lilter  plant  could  be  put  in  operation,  from  all  of  which 
it  is  evident  that,  except  for  the  two  days  during  which 
the  peopl<'  had  to  rely  upon  wells  or  water  from  any 
source  from  which  they  could  secure  it,  the  water-sujiply 
system  was  in  operation.  There  was  no  pollution  of  the 
watci-  ill  till'  rcsci\oir  am!  consequently  outside  of  the  two 
days'  iiitcr\al  referre(l  to,  filtered  water  has  at  all  times 
been  supplied   to  t  he  cit  izens. 

The  licnsselaer  liltration  plant  is  su|i|)leincnted  by  a 
]icrmancnl  hypochlorilc  plant,  which  has  been  in  con- 
tinuous  opei-ation    foi-  about    two  years. 

The  (irecii  Island  water-filtration  plant  and  well  sys- 
tem was  llooclcd  foi-  two  days,  but  suHicient  storage  was 
available  to  su))i)ly  the  consumers  without  drawing  on  the 
untreated  river  water. 

The  Troy  water-supply  is  by  gravity  fi-om  the  hills  and 
was  not  ail'ected  by  the  flood.  The  Watei-Uict  supply  was 
not  shut  off  by  tiu'  flood. 

Outside  the  ■■('a]iitol  District"  there  were  practically 
Jio  reports  of  polluted  water  up  to  April  1,  excej)t  that 
the  ground  water-supply  area  (d'  Oswego  was  flooded 
with  water  believed  to  be  polluted.  Samples  were  col- 
lected for  analysis  by  the  State  Department  of  Health 
and  the  people  were  warned  to  boil  the  water. 

Before  tlie  flood  reached  its  height  Dr.  Eugene  II.  Por- 
ter, State  Commi.ssioner  of  Ilealtb,  .sent  warnings  through 
the  Associated  Press  and  by  telegrams  to  the  most  im- 
portant cities  of  the  .state  urging  the  authorities  iri  con- 
trol of  threatened  water-supplies  "to  use  every  safeguard 
to  protect  these  supplies  and  to  notify  the  public  of  the 
safe  precaution  to  boil  all  water  until  all  efl^ects  of  flood 
conditions  have  i)as.spd." 

On  Saturday,  Mar.  2'.K  tiovernor  Sulzer  took  up  the 
Albany  water-supply  situation  with  the  State  Depart- 
ment of  Health  (the  city  had  already  acted,  as  stated 
in  the  article  by  Mr.  (ireenalch,  elsewhere  in  this  is- 
sue). The  department  pointed  out  to  Governor  Sulzer 
that  to  bring  in  drinking  water  by  rail,  as  the  Gover- 
nor had  suggested,  would  give  rise  to  difficulties  if  not  to 
dangers.  The  department  advised  that  faith  should  be 
pinned  to  boiling  water  u.sed  for  drinking  purpo-ses.  To 
remove  or  lessen  the  turbidity  of  the  water  a  ])lan  for 
hou.sehold  treatment  was  outlined  by  Theodore  Ilorton. 
chief  engineer  of  the  department,  as  follows: 

Add  1  oz.  of  alum  to  1  bbl.  of  water,  or  for  smaUer  vol- 
umes at  the  rate  of  1  level  teaspoonful  to  3  gal.,  and  let  it 
stand  over  night.  The  clarified  water  should  be  boiled  sub- 
sequently. The  "flat"  taste  of  the  boiled  water  may  be  re- 
moved by  pourin,^  the  water,  as  wanted,  into  a  glass  held 
12  to  IS  in.  below  a  pitcher.  It  is  advisable  to  pulverize  the 
alum,  then  dissolve  it  in  a  small  quantity  of  water  before  the 
alum  is  admitted  to  the  water  to  be  clarified,  and  the  water 
should  be  stirred  after  the  .solution   i^  added. 

Dayton,  Ohio 

In  Dayton  every  effort  is  being  directed  toward  making 
the  city  livable  and  no  accurate  estimate  of  the  damage 
has  been  made.  The  flood  stage  reached  approximately 
29  ft.,  the  highest  previous  record  being  21.8  ft.  The 
levees  were  designed  for  a  stage  of  25  ft.  Two  steel 
highway  bridges  and  two  spans  of  a  steel  railway  bridge 
were  washed  away  but  all  of  the  concrete  arches  are 
safe.  The  levees,  being  overtopped,  were  badly  riddled 
and  asphalt  pavements  in  the  flooded  districts  ruined. 
[By  telegram  from  Gaylord  C.  Cummin,  City  Civil  En- 
gineer.] 
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The  Recent  Flood  at  Columbus,  Ohio 

By  Jri.iAx   (iniGGS* 

The  extraordinary  rainfall  of  Mar.  ^'^-27  over  the 
drainage  areas  of  the  Scioto  and  the  Oleutangy  Rivers 
produced  record  high  water  in  the  two  rivers  at  their 
confluence  in  the  t'ity  of  Columbus,  Ohio,  and  caused 
flood  damage  and  los.s  of  life  without  precedent  in  the  his- 
tory of  the  city.  The  Olentangy  River  has  a  drainage 
area  of  about  514  sq.nii.  and  the  Scioto  a  drainage  area 
above  the  city  of  approximately  1050  sq.mi.  The  flood 
plain  of  the  valley  at  Columbus  is  about  two  miles  east 
and  west  from  bluff  to  bluff,  and  the  well  settled  portion 
of  the  same  north  of  Mound  St.  to  the  Scioto  River  aver- 
ages a  mile  in  width  (see  map.  Fig.  1).  At  the  begin- 
ning of  the  flood  week  it  was  occupied  by  a  population  of 
approximately  30,000,  generally  living  in  comfortable 
frame  bouses,  having  an  average  value  of  about  $".i500. 
It  also  had  its  fair  share  of  factories,  stores,  sliops, 
schools,  hospitals  and  churches. 

The  Scioto  River.f  after  passing  over  the  Storage 
Dam,  about  4i/^  mi.  above  the  confliience  of  the  two  rivers, 
runs  through  a  na'^^row  valley  descending  at  the  rate 
of  a])proximately  51/^  ft.  per  mi.  for  about  four  miles  to 
the  corporation  line  at  the  mouth  of  the  Dry  Run,  lo- 
cated at  the  foot  of  the  western  bluff.  Thence  the  Scioto 
flows  under  the  bridges  of  Grand  \'iew  Ave.,  the  Big  Four 
Ry.  and  Sandusky  St.  to  the  Hocking  Valley  Ry.  (north 
crossing),  being  Joined  just  above  that  bridge  by  the 
Olentangy  and  passing  on  the  way  the  water-purification 
works  and  the  municipal  electric-light  ])lant  in  a  mean- 
dering channel  two  miles  in  length.  Thence  it  flows 
southeast,  south  and  southwest  for  li/g  mi.  under  eight 
bridges  spaced  0.085  to  0.284  mi.  apart  to  the  Mound  St. 
bridge;  thence  south  and  southeast  for  1.4  mi.  to  Green- 
lawn  Ave.,  generally  along  hinds  devoted  to  market  gar- 
ilens;  thenc-e  south  tlirough  farming  lands  passing  the 
City  R.R.  bridge,  the  sowage  pumping  station,  the  Frank 
Road  l)ridge,  the  city  purification  plant  and  the  garbage- 
reduction  works  in  a  distance  of  2  mi.;  thence  about  \y^ 
mi.  in  a  wide,  alluvial  bottom  to  the  niouth  of  Big  Run. 

Flood  op  1898 — Th?  record  flood  in  the  rivers  previous 
to  this  year  was  in  1808.  In  that  year  the  high-water 
slope  of  the  river  in  the  first  two  miles  east  of  Dry  Run 
was  then  2  ft.  ])er  mi.  From  the  Hocking  Valley  Ry. 
(north  crossing)  to  Greenlawn  Ave.,  a  distance  of  2.8 
mi.,  it  was  4.83  ft.  per  mi.;  thence  to  the  mouth  of  the 
Hig  Run,  3.46  mi.,  it  was  approximately  2.37  ft.  ])er  mi. 
Tbe  profile  of  tbis  high  water,  with  the  location  of  the 
bridge  and  the  works  as  above  noted,  is  drawn  to  scale 
in  Fig.  2.  The  steep  slope  of  high  water  the  Sciotio 
River,  for  the  .section  of  which  State  St.  is  the  ajtproxi- 
iiiate  center,  is  due  to  the  throttling  of  the  stream  by  en- 
croaihmcnts  upon  the  channel  and  the  contractions  at 
the  bridges.     The  Broad  St.  bridge  affords  the  smallest 

♦f'hicf  KriKlnccr,  LancastiT  Truttlon  &  Tow.-r  Co..  Co- 
lumbuH,    Ohio. 

tThc  <!ntlr<-  ni-w  wat<T  and  m-wnni-  works  of  rolumbus  wan 
deucrlbod  In  an  cxic-niilvf  paper  entitled  "The  Improved  Wa- 
ter and  HewaKe  WorkH  of  rolumbuB,  Ohio."  by  John  11.  GreK- 
ory.  In  the  "TranHiutlonB"  of  the  American  Society  of  Civil 
KntflneerH,  Vol.  B7.  I!tli).  p.  2(|fi.  The  «o  called  "StoraRe  Dam," 
noted  throuKhout  .Mr.  OpIkkh'  article  forrnH  the  reHcrvoir 
from  whlrh  the  water-Kupply  Ih  taken.  It  l»  a  concrete  Btriic- 
tiire  of  (travlty  iiectlon.  ■•bout  lOOfi  ft.  lon(f.  conHlHtInK  of 
two  abutment  aectloiiM,  one  on  each  bank  of  the  river  with 
an  ovi'rflow  Bectlon  between  The  overflow  Hectlon  1b  at  101. 
73.  low  water  bi-lnic  at  Kl.  43,  and  1b  500  ft.  lonK.  The  Bec- 
tlon Ih  nuch  that  th<-  overflow  portion  can  In  future  be  ralHcd 
to  the  Hame  eb'vntlon  a*  the  abutment  ncctlons,  that  la,  to  Kl. 
117. — Kd.    "Enif.    NewB." 


opening,  being  only  290  ft.  at  right  angles  to  the  thread 
of  the  current,  including  one  pier. 

Prp:sent  Levees  axd  Embankments — The  Scioto  has 
a  levee  on  its  western  bank  from  the  natural  bluff  at 
Dry  Run  to  the  garbage-reduction  works  south  of  the 
city,  a  distance  of  a  little  more  than  7  mi.  This  levee  had 
been  in  process  of  construction  for  many  years,  but  was 
completed,  after  the  flood  of  189S,  to  a  uniform  height 
of  6  ft.  above  the  high-water  marks  of  that  year.  About 
one-half  of  this  levee  was  occupied  by  a  railroad  track 
in  daily  u.<e. 

It  should  further  be  observed  that  a  separation  of  the 
grade  of  the  streets  and  the  four  railways  passing  through 
the  flood  plain  south  and  west  of  the  Scioto  River  had 


1.    M\i' 


'..\ri:Nr  ok 


CouTiims,  Siiowi.N 
Recent  Flood 

ioiil\     linp.iri.inl    hIucI.m    shown;    levee    anil    railway    mibank- 
nieiilH    hulicUeil    by    heavy    black    lines.) 

just  been  completed  in  accordaiici!  with  tiie  best  pres- 
ent-day standards  for  siicli  construction.  Tiie  railroad 
cmbaiikinciits  bad  nearly  the  saiiii;  elevation  as  the  top  of 
I  lie  adjacent  levee,  except  in  one  ])\inv,  at  tlu?  joint  cross- 
ing of  the  Tiittle  Miami,  Hocking  Valley  and  Toledo  & 
Ohio  Central  Rys.  (Fig.  5)  wliicli  was  5  ft.  below  the  levee 


April    1(1.   l!li;< 


E  N  (J  I  N  1-;  I<:  R  I  N  (!     N  K  W  S 


Mo 


^liulc  to  [XTiiiil  (he  suhscqiieiit  raisiiig  of  tlio  \j.  M.  1M{. 
lor  an  overhead  (-rossiiig  of  llio  other  railroads  al  ihal 
point.  The  L.  M.  ll.R.,  west  of  this  crossing;  had  five  street 
openinj,'s  throuf^h  its  enii/ani\nient  at  Sandusky  St., 
l)ari)y  St.,  Rodfrors  Ave.,  Ijorain  .\ve.  and  ('entral  Ave., 
sjiaced  about  1100  ft.  a|>art.  The  Halliniore  &  Oliio  I{.R. 
emhani\nient  was  pierced  liy  four  subways  located  at 
MeKiidey  Ave.,  Uroad  St.,  Town  St.  and  Suilivant  .\ve. 


;ned   t(i  llic  OU'iilanjiy  and  .")(),()(l()  nee.ft.  to  tlie  Scioto 


Fig. 


High  Wafer  of 

March.Z3,l39g 


PuoFiLE  OF  Scioto  Rivkr  during  Record 
Flood  of  M.\kch,  1898 


It  was  known  i)y  a  few  who  had  made  a  .study  of  the 
situation,  that  the  river  channel  woubl  ultimately  have 
to  l)e  widened  in  the  vicinity  of  Broad  St.,  and  for  that 
reason  extensive  expenditure  in  the  construction  of  high 
concrete  levee  walls  at  this  point  was  avoided.  It  was 
known  that  no  money  for  the  widening  of  the  river  chan- 
nel at  this  point  could  be  had  until  a  calamitous  flood 
should  occur  to  bring  the  community  to  a  realization  of 
the  necessity  for  such  enlarged  channel,  but  uo  one  ever 
had  an  imagination  sufficient  to  visiialize,  in  his  mind's 
eye,  the  awful  magnitude  of  the  calamity  when  it  finally 
came,  nor  the  extent  of  the  new  works  required  ade- 
quately to  meet  the  demands  of  the  situation. 


I{iv( 


Fig.  ;{ 
the  crest 
from  7:30 
of  the  28th 


KlooI)  ok    llti:! 


;how 


a  plotli'd  (■urv(.'  of  the  gage  readings  on 

of      I  he      storage      (lam      in      the      Scioto 

l).m.    on     Mar.    24,     1913,    to    0:30    a.m. 

The  table  herewith  also  shows  the  rainfall 


U.  8.  WEATHF.R  BUREAl'  RECORD  OE  RAINFAU,  l.V  I.VCHES 


Dato  ini.i 
Mjirrh  2'i,  p. III. 
March  24,  a.m..    . 
March  24,  p.m. 
March  25,  a.m.. . . 
March  25,  p.m.    .  . 
March  26,  a.m.. 
March  2f>,  p.m. 
March  27,  am 
March  27,  p.ni 

Total.. 


Ri'lli'fuiilain 

I.oKan  Co. 

1   .37 


1.2.3 
1.02 
I  12 
.3 .  65 


Columbus, 

Franlclin  Co. 

0  53 

0  09 

1  04 
0  68 
1.14 
l..'>8 
0.55 
0.46 
trace 
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record  id'  the  I'.  S.  Weatlicr  l>ureau  for  Co- 
luinhus,  an.d  al  two  points  in  the  drainage  area 
of  the  Scioto,  l."i  mi.  ;dio\c  this  city  for  four 
days  beginning  al  noon  (in  Kastcr  Sunday,  Mar. 
23.  It  will  be  noted  that  the  heaviest  rain- 
fall of  any  24  hours  occurred  at  Bellefoutaine  on  the  25th 
and  was  5.61  in.,  with  Marion  4.71  in.  on  the  same  date, 
while  the  total  precipitation  for  the  four  days  was  11.16 
in.,  10.71  in.  and  6.97  in.  at  Bellefoutaine,  Marion  and 
Columbus,  respectively. 

The  runoff  from  this  rainfall  caused  a  rapid  rise  at 
the  Scioto  River  Storage  Dam.*  The  head  on  the  round- 
to])ped  w'eir,  500  ft.  in  length,  is  jilotted  to  scale  in  Fig. 
3  and  shows  a  head  of  10  ft.  at  8  a.m.  on  Tuesday,  the 
25th,  when  the  channel  capacity  of  63,246  sec.ft.  was 
passing.  The  river  began  to  flow  over  the  levee  at  a  point 
five  miles  below  at  9 :  25  a.m.  of  the  25th. 

The  discharge  shown  in  Fig.  3  was  computed  by  the 
Francis  formula  with  4  as  a  constant  for  a  ronnd-topped 
weir  {Q  =  J^  X  500  X  H^).  It  will  be  noted  that  the 
river  continued  to  ri,se  and  reached  its  crest  of  12.9  ft. 
at  1 :  39  p.m.,  51/^  hours  later.  By  the  same  weir  for- 
mula above  noted  the  maximum  discharge  was  92,665 
.sec.ft.  or  46%  in  excess  of  the  channel  capacity  on  a 
10-ft.   head,   and   the   discharge   continued   in   excess   of 


nOOD  CREST (^  1° 30' FM.nESDA.-r 


MARZ4  HAR.25  HAR  26  MAR  27  MAR  28 

Fig.  3.  Gage  Keadixg.s  axd  Discharges  over  Storage  Dam,  Scioto  River,  Mar.  24-28,  1913 

(Dischai-ge    =    Q    z=    4  L,  H-'/"-) 


The  flood  of  Mar.  23,  1898  was  the  greatest  known  up 
to  that  time.  It  was  estimated  that  by  providing  a  levee 
6  ft.  higher  than  that  flood,  a  margin  of  25%  for  greater 
floods  would  be  secured. 

From  the  best  available  data  the  maximum  discharge 
C'f  the  river  in  that  flood  was  estimated  by  an  expert  eugi- 
iiieer  as  75,000  sec.ft.,  of  which  \  or  25,000  sec.ft.  was  as- 


such  capacity  for  a  total  of  26  hours,  until  10  a.m.  of 
Wednesday,  Mar.  26.     In  the  meantime  the  earth  levee 


•Mr.  Gregrory's  Am.  Soc.  C.  E.  paper  says  in  regard  to  the 
overflow  section  of  tlie  dam:  "The  overflow  is  500  ft.  long  and 
was  designed  to  discharge  a  maximum  rainfall  of  6  in.,  on  the 
drainagre  area  of  1032  sq.mi.  above  the  dam,  flowing  off  in 
24  hours,  or  about  166,500  cu.ft.  per  sec.  To  discharge  this 
quantity  would  require  a  depth  of  about  21.7  ft.  on  the  over- 
flow."— Ed.   "Eng.    News." 
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was  overtopped  at  all  points  west  of  tlie  L.  M.  E.R. 
bridge,  badly  damaged  in  numerous  plates  and  totally 
destroyed  at  six  gaps  aggregating  3300  ft.  in  a  length  of 
2. To  mi.  This  length  includes  0.50  mi.  along  the  east  and 
south  bank  of  Dry  Eun,  which  had  only  one  gap  of  60 
ft.,  located  on  the  State  Hospital  grounds  near  the  Iduif 
at  its  western  end. 


it  were  to  be  seen  blocks  of  sandstone  coping  from  the 
abutment  3x5  ft.xlS  in.  transported  by  the  current.  Ten 
substantial  frame  dwellings,  which  were  immediately  be- 
]o\v  this  break,  had  disappeared,  having  been  destroyed 
or  floated  away. 

After  passing  the  L.  M.  E.R.  tracks  at  Central  Ave.. 
Loraine  Ave.  and  the  break  at  the  B   &  0.  R.B.  crossing. 


Fig.  4.    Sn.LivAXT  Ave.  Subway,  B.  &  0.  E.K.,  Fig.  5.   B.  &  0.  E.R.  and  Little  Miami  R.H.  t'liossiNG 

C'oLi-.Mi;rs.  Uiiio,  Lookixg  Socth  Looking  Xohth 

FiG.s.  4  AND  5.    Breaks  thuough  Eaii.way  Embankments,  Columbus,  Ohio 


As  soon  as  the  levee  was  overtopped,  as  above  noted, 
the  flood  in  great  volume  poured  into  the  basin  i/t  i^^i- 
wide  and  a  mile  in  length,  bounded  by  the  L.  M.  R.R. 
and  B.  &  ().  II. II.  track-elevation  work  and  passed 
with  a  tremendous  scouring  velocity  seeking  an  out- 
let through  the  three  subways  at  Central,  Lorain 
and  MeKinley  Aves.  This  basin  was  soon  filled  with 
water  16  ft.  deep,  and  the  railroad  tracks,  which 
at  this  point  had  substantially  the  same  elevation  as  the 
levee  above  them,  were  overtopjjed  at  the  crossing  of  the 
two  railroads.  Of  tiie  lO-ft.  high  embankment,  600  ft. 
long  on  the  L.  M.  H.l!.  and  400  ft.  on  the  B.  &  0.  E.R. 
was  totally  destroys],  and  in  addition  holes  were  washed 
in  tiu'  natural  ground  upon  which  tiicy  rested. 


the  water  passed  on  and  again  piled  u])  west  of  the  B.  &  0. 
E.E.  at  Sullivant  Ave.,  filling  that  sid^way  and  topping 
the  embankment  for  more  than  400  ft.  at  the  dip  in  the 
grade  there  (base  of  rail  elevation  43.17  ft.),  causing 
the  water  to  accumulate  in  a  few  moments  to  a  depth 
of  17  ft.,  rising  high  over  the  second-story  floors  of  dwell- 
ings in  a  populous  and  desirable  residential  section,  thus 
driving  the  inmates  up  into  their  attics,  where  such  a 
refuge  was  available.  From  the  Sullivant  Ave.  subway 
the  water  had  a  free  outlet  into  low  ground,  where  its 
flow  was  unobstructed.  The  numerous  frame  dwellings 
in  its  path  yielded  quickly  to  its  destructive  action,  the 
jiorth  abutment  of  the  subway  was  destroyed  and  a  sin- 
gle line  of  rails  (ui  the  "iSth  imiained  suspended  for  ISO 


Fi(i.  6.    l.,o()KiNG  Southeast  Fig.  7.   Looking  West 

Figs.  6  and  7.    \'ii;ws  ekom  Sullivant  Ave.  Chossino,  H.  &  O.   IMf. 


At  Central  Ave.  the  force  of  the  current  undermined 
the  east  abutment  of  the  subway  and  the  endiankinent 
beliind  it  for  150  ft.  in  length.  At  the  time  it  was  viewed, 
about  noon  on  Friday,  .Mar.  28,  although  the  water  had 
then  fallen  12  ft.,  a  small  corner  of  the  destroyed  nl)ul- 
meiit  was  projecting  above  the  water  at  an  angle  of  15°. 
Where  the  endiankmeiit  rested  was  water  15  ft  deep, 
with  a  strong  i  urrerit.  Gravel  fro"i  this  hole  was  de- 
posited over  the  rear  yards  east  of  Central  Ave.  for  jier- 
luil)s  I  ft.  in  depth,  at  a  distance  of  100  ft.,  and  among 


ft.  :ili(pv(!  the  gap,  as  seen  in  the  \  icw  in  Fig. 
is  fiimi  a  view  also  taken  fioui  the  lup  of  this 
banknient  ;  looking  southeast  at  this  location  if 
of  a  few  of  the  damaged  dwellings  remaining, 
distinctly  the  iiigh-water  nuirk  on  the  brick  d 
the  middle  distance. 

Fig.  7,  also  taken  at  this  plac<',  looking  w 
hou.ses  which  were  in  the  most  deeply  floodi 
where  the  water  was  17  ft.  nbitvi'  the  stre(>t  gr 
frame  dwelling  in  the  left  foreground  shows 


1.  Fig.  6 
same  em- 

i  a  picture 
It  shows 

welling  in 

est,  shows 
■d  district 
,uh:  The 
a   hole   in 
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ils  ,nalilc  end  tliroii<i;Ii  tlic  weather-board iiij;-  iiilo  the  iil- 
lic,  ciiiiscil  liy  t]i)iitiliy  drift,  or  ])os.sil)ly  made  by  dcsi,i;ii 
in  eU'ectiii^f  a  rescue  of  its  inmates. 

Viji.  5  is  a  view  of  tbe  loeatioii  of  the  B.  &  0.  and 
Ijittle  Miami  Ry.  crossing,  looixin^-  north  from  tlie 
t(i|>  (if  the  !>.  &  ().  eiiil)aid<irirnl,  and  shows  in  tlie 
li'ftdiand  i'Dre-Toiiiid  llic  dcst  i^iycd  brick  buiblin.i,^  of  tiic 
Ilayden-('orl)cl  Chain  Wdi-ks.  In  (be  bd't-iiand  distance 
IS  a  corner  of  tlic  '!'.  iV  O.  ('.  UAl.  idundhonsp,  vdiere 
two  bodies  were  rccoxci'cd.  'I'be  IMii  Vuuv  \\.\i.  ran  east 
Kill  ft.  or  so,  north  of  Ibc  i-oiiiidhoiisc  on  top  of  the 
levee,  wliich  lias  l)eeii  washed  away  and  wiiolly  (k'stroved. 
The  McKiidey  Ave.  subway  just  beyond  tlie  .signal  tower 
ill  tiie  right-hand  middle  ground  has  settled  and  cracked, 
and  the  B.  &  O.  embankment  beyond  it  is  washed  away 
as  well  as  those  of  tbe  T.  &  ().  ('.  and  Big  Four  com- 
paiiies. 

Fig.  >S  shows  a  gra\el  dejjosit  to  within  (i  in.  of  the 
top  of  a  first-story  window.  In  advance  of  the  flood  this 
location  would  have  been  selected  as  a  jjlace  of  great  se- 


over  the  space  reserved  for  pumping  unit  No.  3  was  lifte<l 
about  8  in.  by  the  ground-water  pressure,  but  settled 
back  into  place  again  as  tbe  flood  receded. 

At  the  sewage-purification  works  the  levee  surrouud- 
ing  the  plaiit  was  injured  only  at  one  jKjiut,  300  ft.  in 
length,  wdieii  it  was  cut  away  beyond  its  center  line  at 
the  northwest  corner,  but  a  few  sand  bags  prevented  a 
break  admitting  the  back  water.  The  men  operating  the 
sewage  pumping  station  participated  in  the  panic  oc- 
casioned by  the  rumor  of  the  burst  dam  to  tlie  extent 
of  deserting  their  ])osts  anr]  allowing  about  2  ft.  of  water 
to  accumulate  over  the  floors. 

There  was  a  maximum  of  '-iS  ft.  of  water  over  the 
apron  of  the  storage  dam  (lil.  40)  the  elevation  of  this 
tail  water  bein.g  68  ft.  city  datum.  The  crest  elevation 
of  the  weir  is  73  ft.  and  with  13.0  ft.  of  water  above 
the  crest  the  difference  of  level  between  the  water  above 
and  below  the  dam  at  its  maximum  flood  stage  was  17.0 
ft.     When  the  water  bad  fallen  10  ft.  to  a  depth  of  about 


Fig.  8.  View  Showing  Gravel  Washed  Up  to 
First  Story  of  House 

curity  protected  as  it  was,  first,  by  the  levee  on  the  river 
bank  and  then  by  two  heavy  railway  embankments,  each 
carrying  a  well  constructed  double  track.  When  the 
flood  topped  them,  however,  they  soon  melted  away  and 
the  released  waters  carried  destruction  to  property  in 
its  path. 

The  havoc  wrought  by  the  flood  in  the  territory  east 
of  the  B.  &  0.  R.R.  to  the  Scioto  River  is  similar  to  that 
above  described.  Many  photos  showing  wreckage  like 
that  ilhi.strated  in  Fig.  9  might  be  furnished. 

An  incident  of  the  flood  was  a  rumor  at  4  :30  p.m.  ori 
Wednesday  that  the  Storage  Dam  had  burst.  Messen- 
gers on  horseback  and  the  telephone  quickly  spread  it 
over  the  city  and  many,  on  higher  ground  than  the  sur- 
face of  the  reservoir  itself,  frantically  tried  to  climb  into 
lofty  buildings,  struggling  for  places  of  preferment  until 
the  rumor  was  officially  declared  false  by  other  messen- 
gers sent  out  for  that  purpose. 

It  is  interesting  to  note  that  the  flood  caused  but  lit- 
tle damage  to  the  new  sanitary  works  of  the  city.  About 
2  p.m.  on  Tuesday  the  pump  at  the  new  water  station, 
which  had  been  gradually  increasing  its  discharge,  lost 
its  ]iressure  altogether  when  the  36-iu.  main  to  the  west 
side  at  the  Sandusky  St.  bridge  was  washed  out  by  the 
breaking  of.  the  levee  and  could  not  be  shut  off  for  34 
hours  till  the  subsidence  of  the  water  permitted  access 
to  to  the  valve  at  the  intersection  of  Dublin  pike  and 
Sandusky  St.    The  concrete  floor  in  the  pumping  station 


Fig.  9.  Flood  Washim;  ovki; 
Tracks 


Fori:  It. 


18  ft.  over  the  apron,  large  stones  deposited  by  the  cur- 
rent were  just  visible  300  ft.  below  the  dam  at  its  east- 
ern end.  After  the  flood  subsides  it  will  be  interest- 
ing to  note  to  what  extent,  if  any,  the  channel  in  the 
rock  immediately  in  front  of  the  apron  has  been  deep- 
ened by  the  backlash  of  the  water.  It  is  apparent,  as 
expected,  that  it  has  been  extended  down  the  stream  for 
possibly  100  ft. 

The  levee  just  south  of  Mound  St.  for  500  ft.  was 
broken  and  destroyed,  and  also  in  several  short  gaps 
north  of  Greenlawn  Ave.  where  it  was  overtopped,  but 
elsewhere  the  city  levee  was  not  damaged  except  as  herein 
noted. 

The  Government  gage  on  the  Mound  St.  bridge  indi- 
cated a  maxinuim  of  only  1.6  ft.  above  the  1898  flood, 
which  was  quite  misleading,  because  of  the  volume  of 
flood  water  taken  out  of  the  channel  and  turned  through 
the  west  side  for  two  miles  above  the  L.  M.  R.R.  bridge. 

Bridges — Of  the  15  bridges  spanning  the  Scioto  from 
Grand  View  Ave.  to  the  City  R.R.,  inclusive,  and  of  the 
10  bridges  on  the  Olentangy,  all  25  bridges  being  within 
the  city  limits,  only  two  were  completely  destroyed  and 
two  others  lost  one  or  two  spans,  as  noted  in  the  table 
below.  The  bridges  damaged  within  the  city  limits  were 
as  follows,  all  being  truss  bridges: 

Town   St. — pier   failure — two   center   spans — 11    a.m.    3/25. 
State   St. — pier  failure — whole  bridge — 11:30   a.m..    3/25. 
Broad    St. — abutment    failure — west    span — 11:30    p.m..    3/25. 
Mound  St. — abutment  failure — whole  bridge — 5:20  a.m..  3/26. 


T4S 


E^GINEEEING     NEWS 


\'ol.  G'.t,  No.  lo 


Between  the  city  and  the  Storage  Dam  several  other 
faihires  may  be  noted.  The  first,  at  the  stone  quarries, 
1.5  mi.  below  the  dam,  was  an  old  iron  Pratt  truss  rail- 
road l)ridge  re-erected  not  very  high  above  the  water, 
crossing  the  stream  at  right  angles.  Probably  if  it  had  re- 
sisted the  flood,  high  water  would  have  reached  nearly 
to  the  top  of  the  trusses,  as  the  valley  was  very  narrow. 
Sixteen  miles  above  the  dam  an  old  wooden  covered  bridge 
was  carried  away  and,  according  to  the  testimony  of  an 
employee  at  the  dam,  it  passed  over  that  structure  with- 
out breaking  up^  so  that  the  .stone  quarry  bridge  noted 
above,  together  with  the  Robinson  highway  bridge  (which 
was  washed  away),  1.6  mi.  below  the  dam,  and  the  Penn- 
sylvania E.R.  bridge,  2.2  mi.  below  the  dam,  were  all 
iii  line  for  what  shock  might  occur  from  heavy  drift.  The 
]\-nnsylvania  K.R.  bridge  noted  carried  its  track  on  a 
double-track  deck  structure  50  ft.  or  so  above  the  water 
in  three  spans  of  150  ft.  each.  The  water  did  not  reach 
the  lower  chord  by  about  3  ft.,  but  drift  to  some  extent 
lodged  in  the  defective  pier,  which  appeared  to  have  l)cen 
undermined  a  little  at  its  head,  although  supposed  to 
liave  been  founded  on  solid  limestone. 

Below  the  city  the  following  bridge  failures  are  re- 
ported : 

At  C'hillicothe,  50  mi.  south  of  Columbus,  the  Scioto 
is  reported  to  have  been  about  8  ft.  higher  than  ever 
before.  The  Scioto  Valley  Traction  Co.  lost  the  north 
pile  trestle  approach  (1500  ft.  ± )  to  its  bridge,  except  one 
section  of  50  ft.  which  had  been  weighted  with  a  steel 
girder  crossing.  It  also  lost  the  enil)aiiknient  leading 
to  the  trestle  and  had  its  track  washed  otf  and  overturned. 
About  half  a  mile  beyond  this  crossing  of  the  Scioto,  the 
Xorfolk  &  Western  R.R.  Co.  had  a  new  structure,  con- 
sisting of  four  channel  deck-plate  girders  of  100  ft.=*=  and 
about  seven  shorter  deck  girders  cro.ssing  above  the  bot- 
tom lands,  all  set  on  stone  piers  on  ])iles.  It  lost  all  of 
the  short  .spans,  the  north  abutment  and  the  north  chan- 
nel span  by  the  undermining  of  the  foundations,  so  that 
a  fragment  of  one  pier  of  those  destroyed  can  now  be 
seen  above  the  water  surface. 

One  span,  the  east  span,  of  a  large  steel  highway 
bridge  over  the  Scioto  River  at  its  mouth,  at  Portsmouth, 
was  lost  in  the  flood,  due  to  erosion  and  slip  of  the  abut- 
ment into  the  stream.  A  bridge  of  the  Scioto  Valley 
Traction  Co.  at  Recses,  Ohio,  7.5  mi.  southeast  of  Colum- 
bus, consisting  of  two  110-ft.  spans  over  the  Big  AVal- 
nut  River,  is  now  resting  on  piers  which  foot  on  piles 
standing  up  about  10  ft.  above  the  eroded  bed  of  the 
stream.  A  Norfolk  &  Western  R.R.  bridge  just  above 
this  latter  bridge,  in  which  the  masonry  of  the  abutments 
Joins  the  previously  noted  structure,  had  its  south  abut- 
ment undermined  by  a  wild  eddy  of  water  flowing  in 
across  the  bottom  land  to  the  south,  so  that  its  piles  were 
likewise  exposed.  Tlio  railway  company  dumped  several 
larloads  of  .<itoue  in  behind  witii  the  thought  of  protect- 
ing the  abutment,  and  so  j)ushed  it  into  the  river. 

Da.vaok 
Tlic  Columbus  Building  Department  lias  miide  careful 
investigation  of  the  West   Side,  and  gives  out   the  fol- 
lowing conservative  estimate  of  daniHge: 

300   hoiim-H  whoUv   d<-Btroy.<I   at    $2000 JfiOfl.OOO 

200  houat-n  rtamaR.-d  to  th.-  i-xtinf  of  $3200  i-nch 5'"'"2? 

t-o«ii  of  clothlnK  and  d(irnnKc  lo  piTHonal  property ■■         260.000 

Total    •  •  •  ■    11.500,000 

The  number  of  livee  lo8t  is  reported  at'85. 


Proposed  Remedies 
Remedies  for  future  floods  have  been 


arested 


fol- 


lows 


(1)  Fill  the  west  side  to  a  grade  above  floods. 

(2)  Abandon  the  territory  to  parks,  playgrounds  and 
municipal  gardens. 

(3)  Raise  the  levee  to  a  greater  elevation. 

(4)  Provide  additional  river  channel  or  channels. 

(5)  Widen  the  existing  channel. 

No.  1  involves  the  loss  of  a  large  part  of  the  value  of 
the  existing  pavements,  sewer,  water,  gas  and  other  pipes, 
and  the  recent  large  expenditure  for  grade  separation 
by  track  elevation,  with  great  additional  expense  for  the 
filling  and  changes  required.  It  is  ])robably  beyond  tbe 
financial  resources  of  the  community. 

No.  2,  a  rough  estimate  of  the  present  value  for  tax- 
ation of  the  two  square  miles  of  well  built  up  and  i>opu- 
lous  low-ground  territory  is  .$20,000,000,  a  sum  which 
makes  it  evident  that  this  thought  of  a  remedy  occurs  too 
late  in  history  to  be  useful.  It  is  suggested  that  the 
comnuinity  organize  now  to  protect  itself  against  the 
creation  of  other  "west  sides"  by  the  occupation  of  low 
unsuitable  areas  with  truck  gardens  rather  than  dwell- 
ings. 

Xo.  3.  In  tlie  light  of  the  lessons  to  be  drawn  from 
this  recent  flood  the  limit  of  advisable  levee  height  would 
seem  to  have  been  already  reached. 

No.  4  and  5.  The  problem  involved  in  a  design  fir  a 
river  channel  of  adequate  capacity,  which  shall  not  be 
.self-destructive  under  the  widely  varying  stages  of  the 
river,  together  with  the  related  questions  of  sewerage  and 
drains,  the  whole  running  into  an  expenditure  calling 
for  a  sum  of  money  which  can  only  be  ex])resscd  in  s 'ven 
figures,  cannot  be  answered  offhand,  but  will  tax  the 
ca])acity  of  the  highest  order  of  engineering  talent. 

The  city,  however,  is  hojiefully  looking  towards  its  fu- 
ture. 


oiilKTntlan  In  Irrlentlon  Drvrlopinvnl  between  Federal 
and  State  authorities  on  a  new  plan  has  been  Initiated  by 
Secretary  of  the  Interior,  Franklin  K.  Lane,  In  a  contract 
approved  by  him  between  the  United  States  and  the  State  of 
Orepon.  At  a  conference  held  in  his  office  at  which  werfl 
present  Secretary  Lianc,  Director  F.  H.  Newell,  of  the  Recla 
matlon  Service,  Senator  Chamberlain,  of  OroKon.  and  John 
L.ewis.  State  Engineer  of  Oregon,  a  formal  agreement  wa 
signed  which  provides  for  coSperatlon  between  the  Peder« 
Oovernnient  and  the  State  of  Oregon  in  the  investigation  oi 
irrigation  and  power  projects.  The  Secretary  agrees  to  with- 
draw the  necessary  land  and  the  State  Engineer  agrees  to 
hold  the  necessary  water  for  the  irrigation  of  projects  under 
investigation.  Any  project  or  unit  may  be  released  for  eoii- 
ctructlon  by  private  capital  upon  payment  of  the  cost  of  pre- 
paring plans,  providing  sucli  development  will  be  carried  out 
In  harmony  with  the  public  plan  for  the  highest  utilization 
of  the  waters  of  the  State. 

The  sum  of  $100,000  Is  now  available,  half  of  which  Is  con- 
tributed by  each  party  and  wlU  be  expended  largely  on  Iho 
investigation  of  the  300,000-aore  Deschutes  River  project 
starting  immediately  on  the  Tumalo  Creek  unit  of  35  000 
acres.  The  State  has  appropriated  $450,000  for  the  partial 
construction  of  this  unit  and  Secretary  Lane  has  agreed  to 
allot  an  equal  amount  for  construction  of  the  entire  project 
in   coiiperation    with    the    State. 

The  Oregon  Legislature  has  submitted  n  constitutional 
amendment  for  the  vote  of  the  people  nuthorl/.ing  the  Issu- 
ance of  bonds  for  the  construction  of  irrigation  and  power 
projects.  To  complete  the  Deschutes  project  will  retiulf* 
about  $8,000,000.  Secretary  Lane  stated  that  he  was  in  sym- 
pathy with  the  entire  plan  of  collperatlon  and  if  the  Slali'  of 
Oregon  would  put  up  $4,000,000  toward  the  const riicf Ion  of 
this  |)roJi-et,  It  was  his  opinion  that  an  equal  amnunt  of 
money  could  be  allolti'il  fro  mthe  Reclamation  Fund  by  that 
time    for    this    work    iti    Oregon. 


Aiinl    1(1.   l<Ji;5 
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The  Flood  of   March    25  at  Akron, 
Ohio 

I  Si'icn.M,  ('oi;ki;si'(ini>i:ncI''.  | 

Tin;  city  of  Akniii,  Ohio.  Mini  llu-  couiily  cil'  Suiiimil, 
in  wliii-li  it  is  lociitfd,  have  (iiiriiin-  ihc  pasl  week  prc- 
.■<ciitc'(l  the  unusual  spet'taele  (if  icnildiv  IdiMicMl  mi  the 
crest  of  the  divide  sej)nratiiij;  tiie  u:ilci'sheil  nl'  ihe  (ireat 
Lakes  from  that  of  tiie  Ohio  l!i\er  sull'ri'ini;-  heavy  loss 
I'loni  Hood. 

The  jireater  jiart  of  the  eity  drains  into  the  ('uyaliof;a 
Hiver  tiiroui;li  the  Littlt'  Cuyahoga  and  the  Oliio  Canal 
(see  map,  Fig.  1)  lioth  of  which  pass  through  the  heart 
tif  Akron,  and  uitiuuitely  into  Lake  Erie  at  Cieveliuid. 
The  Little  Cuyahoga  Kiver  has  its  source  about  eigiit 
miles  east  of  Aki-on  and  flows  through  the  city  in  a  deep 
\alley,  entering  the  Cuyahoga  just  north  of  tlie  city  lim- 
its.   Its  watershed  is  about  50  s(|.mi. 

The  Ohio  Canal  is  fed  by  the  Tuscarawas  Kiver,  which 
flows  in  a  westerly  direction,  passing  about  three  miles 
to  the  south  of  the  city.  The  waters  of  this  river  are 
stored  in  a  series  of  semi-artiflcial  reservoirs,  known  as 
the  Portage  Lakes,  to  the  amount  of  about  l.-^5(i.i)i)i).()(Hi 
gal.     From  these  lakes  not  only  the  summit  level  nl'  the 


The  comhined  waterslied  of  the  Tuscarawas  and  the 
I'orlage  liakes  is  ainjul  ')((  sq.iiii.  The  Tuscarawas  lies 
in  the  Ohio  Uiver  dralnag','  area,  flowing  soutii  to  the 
Muskingum.  Tiie  Portage  Lakes  wre  constructed  at  in- 
tervals, heginning  about  1H|(»,  by  throwing  uii  earth  em- 
hankiiieiils  along  the  northerly  siile  of  a  natural  basin. 
These  banks,  as  far  as  can  lie  learned,  dejjcnd  entirely  on 
the  ma.ss  of  earth  to  withstand  the  water  and  in  ])laee.'' 
have  hcen  rather  unsale  in  a|ipearance  for  years.  The 
average  top  width  of  the  hanks  is  estimated  at  80  fl.  and 
the  slopes  perhaps  li/<.  hori/oiital  to  1  vertical.  The  river 
is  diverteil  by  a  low  dam  about  8'/^  miles  upstream  and 
the  lakes  fed  by  means  of  an  open  canal  or  feeder  iiuilt 
along  the  sidehill. 

The  (  uyalioga  River  rises  near  l>iii-lon  and  Hows  south 
a  distance  of  aliout  40  miles,  through  the  villages  of 
Ivent  and  Cuyahoga  Falls,  to  the  northern  limits  of 
Akron,  where  it  turns  abruptly  on  itself  and  flows  north- 
erly to  Lake  Erie.  Its  watershed  at  Kent  is  300  sq.mi., 
at  Cuyahoga  Falls  350  sq.mi.  and  but  little  more  until 
joined  by  the  Little  Cuyahoga  at  Akron,  with  its  50 
sq.mi.  of  watershed  already  miMitioned.  The  Cuyahoga  is 
remarkai)le  for  the  abrupt  drops  in  its  ])rolile  at  certain 
]ioints,  notably  at  Ciiyalioga  Falls,  where  in  two  miles 
the  fall  is  about  'Hn)  ft.     :\[:i!iy  small  plants  have  utilized 


Flo.  1.    M.\f  oi-  Akkuv.  Ohio,  axd  \'ii  txriv.  Showing 

Rivi-:iis,  Ki:si;i;v(iii;s  ash  Canai.  Which  Caused 

Fl. 1)1111  I)  \M  \(h; 

canal,  but  the  city  of  Akron  ami  several  large  indus- 
trial plants  derive  their  jiresent  supply  of  water.  The 
lakes  and  caual  are  controlled  by  the  State  of  Ohio. 

The  canal  falls  rapidly  through  Akron,  there  being  21 
locks  with  a  total  drop  of  about  200  ft,  before  reaching 
the  approximate  level  of  the  Cuyahoga  north  of  the  city. 
This  fall  was  formerly  utilized  to  some  extent  for  small 
power  plants  but  the  small  quantity  of  surplus  water 
available  for  this  purpose  has  caused  the  virtual  aban- 
donment of  these  powers. 


Its  power,  ilie  folluv\uig  dams  luiving  beyn  built :  Kent, 
fall  20  ft.;  Monroe  Falls,  about  !)  ft.;  Cuyahoga  Falls, 
six  dams  with  falls  [not  heights  of  dams — Ed.  |  of  12, 
10,  18,  18,  14  and  100  ft.,  respectively.  Tin.  last  is  the 
new  reiuforced-coucrete  dam  of  the  Xorthern  Ohio  Trac- 
tion &  Light  Co.,  the  actual  height  of  which  is  about  50 
ft.,  the  remaining  fall  being  in  the  natural  bed  of  the 
river  before  reaching  the  power  house. 

With  streams  all  at  normal  stage,  1.85  in.  of  rain  fell 
on  Sunday,  Mar.  23,  followed  by  4. 75  in.  on  Monday.  On 
Tuesday,  Wednesday  and  Thursday  3.05  in.  more  fell, 
making  a  total  of  S).()5  in.  in  about  four  days.  The 
streams  rose  rapidly  on  Monday  and  reached  their  maxi- 
mum stage  on  Tuesday.  The  principal  damage  was  done 
by  the  Little  Cuyahoga  and  the  Ohio  Canal.  Along  the 
Cuyahoga  two  of  the  small  dams  at  Cuyahoga  Falls  were 
swept  out  and  a  number  of  bridges  carried  away,  but  no 
loss  of  life  or  heavy  property  damage  has  been  reported. 

Damage  along  the  Little  Cuyahoga 

The  Little  Cuyahoga,  discharging  a  volume  roughly 
estimated  at  about  3000  cu.ft.  per  see.,  found  the  water- 
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way  through  East  Akron  insuiBcient,  and  leaving  the 
channel  it  poured  through  the  city  streets  and  the  right- 
of-way  of  the  Baltimore  &  Ohio  R.E.  to  a  depth  of  sev- 
eral feet,  flooding  the  lower  floor  of  the  Goodyear  Tire  & 
Eubber  plant,  the  Robinson  Clay  Products  Co.  and  many 
smaller  works.  The  power  equipment  and  storerooms  of 
the  Goodyear  Co.  were  flooded,  causing  a  loss  variously 
estimated"  at  from  $50,000  to  $100,000.  The  roadbed  of 
the  Baltimore  &  Ohio  R.E.  was  washed  out  down  to  bed- 
rock for  several  hundred  feet  and  a  new  channel  cut 
iougitudinally  through  Ca.se  Ave.,  where  about  15  houses 
were  demolished. 

Farther  down  the  valley  the  traiks  of  the  Baltimore  & 
Ohio  were  undermined  and  about  15  or  20  loaded  freight 
cars  tipped  over  the  bank.  The  grounds  of  the  Summit 
County  Fair  Association  were  badly  cut  up. 

Elizabeth  Park,  one  of  the  city  playgrounds,  fitted 
up  during  the  ])ast  year,  was  practically  demolished,  with 
a  loss  of  about  •$r^,ooO.  Below  this  point  the  havoc  in 
Case  Ave.  was  duplicated,  and  many  houses  destroyed. 

The  plate  girder  bridge  at  Howard  St.,  connecting  the 
northern  part  of  the  city  with  the  business  portion, 
was  badly  damaged  but  was  one  of  the  few  bridges  wiiicii 


sewer  of  reinforced  concrete,  lined  with  brick,  under  con- 
struction by  the  city  of  Akron  in  the  old  tow  path,  which 
was  torn  out  for  nearly  3000  ft.  This  was  the  main  out- 
fall sewer  for  the  entire  city  and  no  other  location  is 
available  for  it.  A  serious  problem  presents  itself  in  the 
reconstruction  of  this  work.  The  tow-path  embankment 
was  washed  away  in  several  places,  the  total  lengtii  de- 
stroyed being  at  least  a  mile. 

Several  of  the  canal  lock  gates  were  dynamited  to  pre- 
vent greater  damage.  This,  together  with  the  break  in 
the  reservoir  and  numerous  failures  of  banks  of  feed- 
ers and  of  the  canal,  causes  a  renewal  of  the  question  as 
to  the  policy  of  the  State  of  Ohio  in  regard  to  this 
canal  system,  now  obsolete  and  used  only  for  supplying 
water  for  industrial  purposes. 

Effect  on  Akkox  WATER-SfppLT — A  serious  jihase 
of  the  canal  situation  is  its  effect  on  the  water-supply 
of  Akron.  The  new  source  of  supply,  now  under  devel- 
opment, will  not  be  ready  for  use  for  at  lea^^t  a  year, 
and  unless  the  reservoir  is  repaired  in  time  to  be  filled 
before  summer  a  disastrous  water  famine  is  certain  ill 
Akron,  as  the  Tuscarawas  is  wholly  inadequate  during 
the  dry  nioiith>;  ami  the  rciiiainiiig  >torai;i'  is  not  sulicient 
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GASHOLni;ii  North  Case  Avk. 

FiG.s.  2  AND  3.  Views  of  the  liinLE  Cuyahoga  Eiveu  at  Akeon,  Ohio,  kktween  1  and  2  P.M.,  Mar.  25,  llHiJ 

fAt  the  point  shown  In  Fig.  2  the  water  had  been  some  4  ft.  higher  before  the  view  was  taken.) 


Stood.  This  bridge  is  about  lo-ft.  span,  the  girders  being 
supported  by  piers  20  ft.  from  each  abutment.  The  piers 
and  abutments  will  ])robably  have  to  be  rebuilt.  A  con- 
crete arch  bridge  of  about  40-ft.  span  at  Cuyahoga  St. 
was  entirely  swept  away. 

Damage  Fito.\i  thk  Canai,  Stokaci;  Laki:,s 
The  largest  of  the  Portage  Lakes,  known  as  East  Res- 
ervoir, cut  through  the  bank  at  the  point  where  the 
feeder  from  the  Tuscarawas  River  enters.  The  bank  here 
was  almost  entirely  a  natural  formation,  the  artificial 
dikes  remaining  practically  uninjured. 

By  quick  and  hard  work  state  employees  were  able  to 
dam  the  cf>rinectioii  from  the  other  lakes  so  that  but 
about  2  ft.  of  water  was  lost  from  them,  while  East  Res- 
ervoir was  lowered  ll!  ft.  Part  of  the  water  passed  to 
the  south,  down  the  TuKcarawa.s,  and  the  rcnniiiider 
to  the  liortli,  down  the  Ohio  Canal,  where  considerable 
damage  was  done  to  bridges  and  buildings  built  i-lose 
to  the  caruil  level.  The  principal  losses  were  the  Ale.x- 
ander  block,  a  three-story  brick  building,  of  which  one 
enil  was  entirely  destroyed,  the  Cherry  St.  bridge,  a 
jdate-girdiT  structure  whose  abutments  were  badly  under- 
minerl  and  will   have  to  be  rebuilt,  and  a  5-ft.  outfall 


to  supply  the  ilcniiind.     Work   hai<  been  started  on  the 
necessary  repairs  and  this  danger  is  believed  to  be  averted. 

Damaiik  along  thk   Cliy'ahoga 
The  flow  in  the  Cuyahoga   at  ma.xinium   stage  is  es- 
tinnited.  from  the  ob.served  flow  over  the  dams,  at  about 
37  cu.ft.  per  sec.  ))er  sq.mi.  of  watershed.    The  old  dnni 
at  Kent,  the  Monroe  Falls  dam.  the  Turner,  Vaughn  iV 
Taylor  dam  at   Cuyahoga   Falls,  and   the  new    .Xortlien 
Ohio  Traction  &  Light  Co.  dam  successfully  withstoo.1 
the  flood.    The  first  is  a  heavy  stone-arclicd  dam,  the  sec- 
ond a  low  masonry  structure,  the  third  a  ])rimitivi'  lini 
her  crib  of  but  55  ft.  spillway  and  the  last  a  reinforccil 
concrete  structure  of  the   Ransome  tyiie,  having  a  spill 
way  119  ft.  long,  depressed  5  ft.  below  the  rcnniinder  <■ 
the  structure  and  a  total  length  of   II!)  ft.     It  has  been 
recently  described  in  several  of  the  engineering  journals.* 
The  flow  over  this  dam  was  7.~  ft.  on  the  spillway,  and 
over  the  Turner,  \'auglin  &  Taylor  dam,  1  l..'l  ft.  Moth  Hi' 
in  sand-rock  fonnation.     The  two  dams  which  were  d' 
stroved  were  old  timber  structures  of  snuill  value. 


•A  IrttiT  telllnK  how  thin  dnm  wIfhBlomI  a  flociil  whil' 
iindiT  conHtriirtloti  apix/anwl  In  •'l';n(rlf"''''"lM){  Ni'ws"  for  Nov. 
14,  1»12.  p.  917.  Th<-  hilKht  of  thi'  ilam  from  Htri'nm  bvd  to 
spillway  top  l8  there  Klven  us  62  ft. — Kd. 
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The     Flood   of   March-April,    1913, 
on   the    Ohio  River  and   Its 

Tributaries 

H\  John  C.  IIoyt* 

Disastrous  floods  mny  rrsuli  li-diii  tlie  foUowiiifi  causes 
or  couiliiiiiilion  of  llicui:  (I)  l'',\cL'ssive  niinrall;  ("i) 
the  rapid  iiieitiiiL;  oT  iuciiimihitcil  snow:  (;i)  ihc  t'ailuru 
of  reservoirs;  (4)  llic  forniiiii;'  and  lin'akiii;;  of  ice  jams; 
(5)  the  breaking  of  icxccs. 

Tlie  recent  floods  on  the  Oliio  and  its  tributaries,  whieli 
at  places  have  exceeded  all  those  previously  recorded,  re- 
sulted primarily  from  excessive  rains  and  at  some  points 
the  damage  was  extended  by  the  breaking  of  levees.  The 
floods  followed  an  exceptionally  open  winter  during 
which  frequent  rains  had  completely  saturated  the  ground 
and  no  snow  or  ice  had  accumulated. 

The  rain  tliat  started  on  the  morning  of  ^lai-.  'i  I  con- 
tinued  practicallv   without    interruption    o\cr   the   entire 


FiK.  1.  I'RKcii'irATiON  IX  Onto  VXD  IxDiAXA  Flood 

Aiii:A 

(For  the  period  from  S  pjii.,  Mar.  22,  to  8  a.m..  Mar.  26.) 


'.>J>  in.  As  shown  in  Tables  T  and  TI  and  on  Fig.  I,  tlio 
precipitation  was  about  twice  as  great  on  the  area  drained 
by  tile  northern  tributaries  of  llic  Ohio  as  that  ilrain(;d 
by  the  ,s(inlbeni  tributaries. 

.\s  llic  icsiill  of  this  widely  extended  and  heavy  preci])- 
itation.  tbinds  began  on  the  various  tributaries  of  the 
Ohio,  starting  on  Mar.  'H  and  increasing  in  intensity 
until  Mar.  27.  "The  rise  of  the  tributaries  was  followed 
by  a  ri.se  of  the  Ohio  proper  which  began  on  Mar.  27  and 
on  Apr.  4  the  crest  of  the  flood  bad  not  ])assed  Cairo. 

The  highest  stream  stages  occurred  in  the  area  of  max- 
imum precipitation,- on  the  tributaries  entering  the  Oliio 
from  the  north.  The  Miami,  which  drains  the  larger 
portion  of  llic  area  loxcivd  by  the  storm  center,  showed 
the  greatest  clfeet  of  ihc  Hood.' 

.Vltbongb  the  loss  of  life  and  property  was  large  in 
many  places,  it  was  probably  greatest  at  Dayton,  Ohio,- 
which  is  located  at  the  junction  of  the  Miami  River  with 
its  two  principal  tributaries — the  Mad  from  the  east  and 
the  Stillwater  from  the  west  (Fig.  2).  The  condiined 
diamage  area  of  these  three  streams  is  2490  sq.mi.,  di- 
\idcd  as  follows:  .Miami  River,  IHid;  Stillwater  River, 
(i.-)ii,  and  Mad  l.'iver.  (i.Sil. 
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COXI'LUEXCE    OF    ElVElW    THAT    CaUSKI)    THE 

March  Floods  at  Dattox,,  Ohio 

Geological    Survey — Sur- 


(From    Topographical    Map,    U 
veys   of   1903-4.) 


Ohio  River  basin  until  Mar.  27  and  in  a  large  area  of 
maximum  precipitation  (Fig.  1),  in  western  Ohio  and 
eastern  Indiana,  the  total  precipitation  exceeded  6  in. 
prior  to  Mar.  24.  During  this  storm  the  total  precipita- 
tion to  Mar.  27  recorded  at  Bellefoiitaine,  Ohio,  was  11.16 
in.,  at  Marion,  Ohio,  l(i.()  in.,  and  at  Bangerville,  Ohio, 


The  drainage  area  above  Dayton  comj)rises  a  compara- 
tively flat,  rolling  country,  in  which  the  stream  gradients 
are  light  and  which  is  provided  with  no  large  artificial 
or  natural  storage  reservoirs.  For  15  miles  above  Dayton 
the  Miami  slopes  about  1  ft.  to  the  mile  and  flows 
through  flats  which  vary  in  width  from  lA  to  liA  miles 
and  are  bordered  by  low  bluffs.  At  Dayton  these  flats 
unite  with  those  bordi'riiig  the  Mad  and   Stillwater,  thus 


I»RECIPIT.\TION  XT  RECaXAR  WE.\THER  BUREAf  ST.4TI0XS  IN  AND  ADJ.\CEXT  Tl)  THE  OHIO  RH  ER  DRAIX.\GE  BASIN. 

MARCH  20  TO  APRIL  2,  1913 


Figures  .-.upplied  by  l".  S.  Wcatlier  Bureau.     Values  in  inches  for  the  24  hours  ending  8  a.i 


I  the  respective  dates.) 


Plac 


Mar.  20 


1  rhlcago 0.04 

2  Peoria 0  16 

3  .Springfield 0  08 

4  Cairo 0  26 

5  Xotre  Dame  0.10 

6  Terre  Haute .  0  02 

7  Indianapolis.  .  0.00 

8  Louisville 0.01 

9  Lexington 0  01 

10  Toledo 0  00 

11  Cleveland 0  00 

12  Columbus 0.00 

13  Cincinnati 0  01 

14  Parkersburg..  0.00 
1.5  Pittsburgh.    .  0,00 

16  Erie 0  ()0 

17  Detroit 0  01 

18  Nashville 0.00 

19  Memphis 0.00 

20  Knoxville 0.00 

21  Chattanooga 0.06 


Mar.  21 
0.68 


0.60 

o;4t! 
0 .  S6 
0  32 
0  46 
0  01 
0  22 
0.38 
0.00 
0,00 
0  00 
0.64 


.  22  Mar  23  Ma 


0  32 
0.00 
0.00 
0.00 

0  00 
0.00 
0.02 
0.00 
0.00 
0.02 
0  01 
0.00 
0  10 
0  01 
0.04 
0  02 
0  (K) 
0.00 
0.02 
0.00 


0.00 
0.22 
0  62 
0.00 
0  00 
0  46 
0  16 
0.00 

0  00 
0  00 
0.00 
0  00 
0  00 
0  00 
0  00 
0  00 
0.00 
0.00 
0.00 
0.00 


0.72 

0  06 
1.42 
0.98 

1  52 
0  00 

0  00 
2.44 

1  96 

0  60 
0.40 
0.08 
0.20 

1  32 
1  ,30 
0.00 
O.OS 
0.00 
0.00 


0.08 
0.06 

2  22 
1.56 
0.84 
2.66 

3  40 
0.16 
0  20 
2  68 
2.88 
2  62 
2.24 

0  04 
0.72 
2.76 

1  26 
0  00 
0.00 

0  on 

0.00 


Mar.  26 
0.04 
0.01 

2.72 
0.00 

o!46 
.5.10 

0.34 
1.26 
2.72 
1  75 
1  60 
1.70 

1  02 
0  24 

2  32 
1.60 
0,24 
0.16 


Mar.  27  Mar.  28  Mar.  29  Mar.  30  Mar.  31 

0.00 

0.08  0.00 
0.24  0.00 
0.26    0.00 


0.38 

o^es 

1.56 
0.68 
0.98 
1  00 
0.80 
1.26 
0.S4 
1  (H 
0.60 
0.64 
0.18 
2.16 
1.52 


0.00 
0.00 
0.01 
0  02 
0  10 
0  00 
0.00 

o'oi 

0.12 
0.06 
0.00 
0.00 
0.00 
0.00 


0  00 
0.00 
0.00 

0  00 

0.00 
0  00 
0  00 
0.00 
0.00 
0.00 

o!oo 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0  00 
0.00 
0.00 
0.00 
0.00 

6!oo 

0.00 
0.00 
0.00 

noo 

0,00 
0  CIO 
0  00 
0.00 
0.10 
0.06 


O.OS 
0.  10 
0,(X) 
0  00 
0,  12 
0.00 
0.01 
0.00 
0.00 
0  34 
0.18 
0  01 
0.04 


0.00 
0.00 
0.08 
0.00 


Apr.  1 
0.00 
0.00 
O  00 
0  00 
0.00 
0.00 
0  00 
0  00 
0  00 
0  00 
0.00 

0  00 
0.06 
0.02 

o!o6 

0.00 
0  00 
0.00 
0.00 


Apr  2 
0  36 
0  00 
0  00 
0  00 
0.12 
0  00 
0  08 
0  00 
0  (X) 
0  00 
0  00 
0.00 
0.00 
0  00 
0.00 
0  ()0 
0  00 
0  00 
0.00 
0.00 
0.00 
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makiug  a  considerable  area  of  low  land  which  has  been 
protected  from  overflow  by  a  system  of  levees  and  through 
which  Miami  River  flows  in  a  double  "S." 

The  excessive  precipitation  which  occurred  simultane- 
ously over  the  area  above  Dayton  not  only  rapidly  filled 
the  channels  of  the  Miami  and  its  tributaries  but  also 
flooded  the  adjacent  flats.  The  system  of  levees  at  Day- 
ton formed,  as  it  were,  a  large  storage  reservoir  for  which 
the  Miami  served  as  a  waste  channel  but  a  channel  of 
insutticient  capacity  to  keep  the  floods  from  overtopping 
and  breaking  through  the  levees.  Such  breaks  admitted 
large  quantities  of  water  to  the  city,  with  the  disastrous 
results  that  have  been  reported  in  the  daily  press.  The 
highest  flood  previously  recorded  at  Dayton  was  in  1866. 
wlien  the  river  reached  a  stage  of  21. :i  ft.  On  Mar.  il! 
this  stage  was  exceeded  by  ivarly  8  ft.,  the  height  reached 
being  about  2!)  ft. 

Xo  data  are  yet  available  from  which  to  compute  the 
maximum  or  total  flow  at  Dayton.  The  rainfall  rec- 
ords indicate  that  at  least  800,000  acre-feet  of  water  fell 

T.\BLE  11.     TOT.AI.  PRKCIPIT.\TION.  FRO.M  SPECI.4L  OBSERVERS, 

FROM  ST.\RTING  OF  .STORM  TO  .MORNING  OF  DAY  INDIC.\TED 

(Figurt'a  supplied   by    l'.   .s.    Weather   Bureau) 


Inches 

.M:.rrh  24 

8.68 

Sidaey 

.March  2.5 

6.60 

TiffiD 

.Mari-h  2.5 

.March  25 

,3.22 

-March  2.5 

2.90 

Kines. Mills 

March  2.5 

4  34 

.March  25 

4.00 

Zanesville 

March  20 

.March  26 

9  00 

March  2« 

0.34 

rpp<?r  .Sandusky 

.March  26 

8  44 

Ciroleville 

March  27 

9  50 

March  27 

11.16 

Marion 

March  27 

10.60 

on  the  drainage  area  above  Dayton  during  the  storm  that 
caused  the  flood.  This  amount  of  water  represents  an 
average  flow  of  100,000  sec. -ft.  for  four  days.  Low-water 
flows  of  less  than  200  .sec. -ft.  liave  been  recorded  at  Day- 
ton. 

As  shown  in  Table  III,  the  floods  started  in  the  west- 
erly tributaries  from  the  north,  progre-ssed  eastward,  and 
were  much  more  intense  on  the  northern  tributaries  which 
lieretofore  have  never  been  especially  important  in  caus- 
ing floods  on  the  Ohio. 

Fortunately,  the  maxiiiiuin  stage  otcurred  rir.st  on  the 
lower  tributaries,  and,  although  these  ra])idly  filled  the 
ihannel  of  the  main  stream,  sufiicient  time  ela|)sed  to  per- 
mit the  i)eak  fiow  to  pass  before  tl\e  water  from  the  upper 
tributaries  came  in.  For  this  reason  the  damage  on  the 
iiiiun  stream  was  not  so  serious  as  it  would  have  been  if 
the  storm  had  traveled  downstream. 

.\t  Pittsburgh  the  Ohio  did  not  rise  as  high  as  in 
January,  as  the  Moiiongahehi  was  not  in  heavy  flood  and 
extreme  floods  did  not  exist  ou  the  otiier  streams  which 
enter  from  the  .south.  This  reliexcil  tiie  situation  on  the 
main  stream.  The  progress  of  the  flood  down  tlie  main 
stream  is  shofl^l  in  the  last  column  of  Table  111.  New 
maximum  high-water  marks  were  establislied  on  the 
northern  tributaries  and  at  ]ioiiits  along  the  iiiaiii  river. 
The  stages  on  the  southern  trihiilai-ii's  wrvr  considerably 
below  the  previous  maximums. 

Table  \'  gives  the  stages  of  the  iiriiici|>Ml  floods  at  Cin- 
ciiiiiati  since  1832. 

Hating  tables  are  available  for  \arious  ]joints  along 
tii(!  Ohio  liiver  and  on  the  more  iiii])ortaiit  tributaries, 
but  owing  to  the  interru])tioii  in  t  I'lwispoi-talion  facilities 
sufficient  gage   heights   ha\c    im>i    been    received    at   +his 


TABLE  III.     GAGE  HEIGHT.S  FOR  PRINCIPAL  FLOODS  OF  OHIO  AND  TKIIU  TARV  UI\i:HS 
(P'igures  from  I*.  S.  Weather  Bureau.     All  elevations  in  feet.) 


Riv 


Ohif 


Place  (Wj.nii. 

Pittsburgh,  Penn 17,000 


Ohio WhcelioK,  W.  Va 

Ohio Marietta.  Ohio 

Ohio Parkentburg,  W.  Va 

Ohio Point  Pleasant,  W.  Va. . 

Ohio HuntinKton,  W.  Va 

Ohio CatletlsburK,  Ky 

Ohio Portsmouth.  Ohio 

Ohio Cincinnati,  Ohio 

Ohio IxiuiMville,  Ky 

Ohio ICvansvillc.  Ind 

Ohio Po<lurah,  Ky 


Ohio Cn 

(North  Ohio) 

MulikinKum Za 


ni 

ville,  Ohii 


Hrioto Colunibun,  Ohio.    . 

Miami Dayton,  Ohio.  .    .  . 

Wnbajih     Mount  Carmel,  III. 

(S<Mith  Ohio) 

Kanawha Charleston,  W    Vi, 

BiK  .Sandy I.<iui«i,  Ky. 

Lirkini Falmoulh.  Kv 

Kentucky Franklori.  Ky 

Cumb<TlBnd    . .      Nashville,  Tenn. . 

ruml»-ri«nd..         Clnrksvllle,  Tenn. . 

TennesuM- .lohnwmvill.-,  Tcnn. 

a  Crfst  not  paMnl. 


25,200 

.')2.400 

37,200 

51,,5(X) 

.58,600 

.59,300 

0«,3()(1 

73,9<J(I 

N7.2()0 

I(I2,INHI 

2(l3,Kf)0 

2<)4,.)IHI 

11,170 

1,570 

2,41K) 

2t>„'(IICI 

•I  21  HI 

A.KVI 

2.!I(M> 

.•.,1  1(P 

II.IMKI 

13.100 

:)»,70<) 


.Max. 

Feb. 

Feb. 

Mar. 

Feb. 

Mar. 

,laii. 

Mar. 

Mar. 

(date) 

1883 

1884 

1890 

1897 

1898 

1907 

1912 

Date 

35.5 

26.8 

31   9 

22  5 

28,9 

28  5 

23  3 

.35  5 

2S    1 

Mar.  28 

(1907) 

53.1 

35.5 

53.1 

32.5 

37  0 

43  9 

,30.1 

.50   I 

,3.S  4 

.Mar   28 

(1884) 

.52.0 

43.7 

52  0 

33.5 

30  0 

(1884) 

,53  9 

,53.9 

35  0 

37  5 

47  8 

39  11 

51    4 

30  7 

.Mar.  28 

(1884) 

60  () 

00  0 

47.9 

,52  3 

51    2 

52  0 

54   8 

43  0 

(1884) 

64.8 

04  8 

.>7  -S 

5N  4 

18    1 

.Mar.  31 

(1884) 

72  0 

72  0 

52.6 

58  5 

50  0 

DO  (1 

00  4 

lil   4 

(1884) 

00  3 

66  3 

55.5 

,59  0 

57  3 

60  9 

00  8 

>ll    0 

(1884) 

71    1 

06  3 

71.1 

,59   1 

01.1 

61    4 

05  2 

62    1 

.53  4 

Apr.  1 

(1884) 

46  7 

43.8 

4(i  7 

,35  3 

35  4 

,36  3 

414 

,30  0 

28  7 

Apr.  2 

(1884) 

48  8 

47  8 

48  S 

44  4 

43  0 

13   7 

40.2 

43  8 

42  0 

Apr.  5 

(1884) 

54  2 

50.7 

54  2 

47  2 

43   7 

47.3 

45.7 

42  3 

49  9 

(1884) 

.54  0 

,52  2 

48  7 

.51    li 

19  8 

,50  4 

40  2 

51   II 

Apr.  5 

(1912) 

.36  8 

14   4 

36  H 

25  3 

.30  4 

22   S 

(1898) 

21   3 

21    3 

17  3 

19  (1 

10  II 

.Mar    25 

(1898) 

21.3 

16  3 

18  3 

12  0 

15  2 

14   II 

.Mar    20 

(1866) 

28  3 

22  () 

26  4 

27  0 

24   5 

23  0 

23   2 

Mar    30 

(lfl7A) 

in.o 

3(1  0 

41   0 

11)   5 

211  3 

20  1) 

18  5 

.Mar   28 

(1861) 

50  0 

45  3 

10  0 

46  0 

Mar.  28 

(I87fl) 

38  0 

21    7 

27  I. 

17  0 

28  5 

28   I 

22  3 

(18.54) 

44  (1 

42  (1 

31   0 

20.6 

20  0 

25  6 

Mar.  28 

(1878) 

.55  3 

41  6 

47  2 

40  9 

37  5 

24   0 

28  2 

.38  9 

46  5 

(1882) 

' 

60  6 

;i8.8 

36.2 

53.6 

Mnr.  28-2fl 

(1882) 

48  0 

29.0 

44  3 

28.0 

18.0 

21.7 

12  B 

22  8 

35    1 

(1882) 

30  4 


2".  9 

+  10 

2)1  0 

+  7  7 

31  () 

+2  7 

33  0 

—  13  n 

Ap'il  1(1,  191.1                                           E  N  G  I  X  K  K  R  1  N  V,      N  K  W  S                                                               753 

liiiR'  Inmi  which  llu'  quantity  til'  watci-  Ihiuiiin-  ,|uiiii;;  tlii>  can   he  (Iclcriiiiiicd  only  l)V  caroful  Ktuilics  of  all  con<li- 

})rcv<enl  ilood  can  be  coni])iitc(l.  li„„s,  and  jitlh'  reliance  should  i)u  phi'-ed  on  broad  stnU- 

I'rcliniinary  estimates  siiow  a   niaxiniiini   iluu    at   (in-  nients  in  re;;anl  to  Hood  control. 

cinnati  of  076,000  .sec.ft.,  or  an   avera^^e   for   tlu'   whole  The  topofrraphy  of  the  draiini.ije  area  north  of   the  Ohio 

drainafie  area  of  i»   sec.-fl.    pei-  s(|.nii.      For   the    lo-day  Wivcr  is  of  a  tyi>e  which  does  not,  in  general,  afford  any 

l)eriod  from  Mar.   2(>   to  Apr.    1.   alioiit   l-j.loo   acre-IVel  lari,'e  possibilities  for  stora^'e.     If  there  are  no  lar^jo  resser- 

passed  Cincinnati.  voir  sites  on  the  northern  tributaries  of  the  Ohio,  relief 

Excessive    rainfall    will    inevitably    produce    floods    in  by  means  of  storajje   is  iniixissible  on   the.-e  .streaiMH  and 

tabu;  IV.    sT.uiKs  onid  uiVKR  .\ND  TUIBUTARIE.S,  M.\KCH  a.T  tbi'id  jirotcction  nui.st  be  ffained  ])riniarilv  by  levees  and 

TO  PAST  rRE.sT  OF  FLOOD  ..l,,,,,,,.]  improvement.     I'r..|iminarv  studies  of  the  basins 

,iu..ain«,  at  s  ..,„.    Fi«ur..fr„n,  u.  s.  Weather  Bur...,.)  ,,,.„„„„,   |      ^^^^  ^,,„j,^^,,„   tributaries   indicate  that   there 

Ohio    River   Stages  ....             ,        . 

Pittii-       Parkers-      Cincin-       Loui.s-       Evnn.s-  '^■'^'  "i*"i.y  Tcservoir  Sites  in  tlu'sc  baswis  suliicientiv  lar-ie 

Date         burKh         burg          nati          viiie          viiio         Cairo  to  afford  storage  for  flood  waters. 

Damrrline.       22  0             .^.O             50.0             28  0             3.j  0     ■         4.'j.0  „„                   .                   ,                         ,        /,   .       . 

Mareh23..       4  8          10  0          24  7          10  8          28  .i          39  9  1  he  maxiiiiuin  staffcs  Oil  tile  Ohio  III  the  present  rioo<! 

.Maren  24             4S               9  5             22  6              10  0                                  40  3  1     1          .1                   i  ■       .l  ■               r     ..                       .•          ,. 

March  25..       7  8          10.0          29  3          114  «ere    cau.sed    by    the    combination    of    the    e.xeeptionallv 

March26.,        20.1              22.1              .50.3             22  5                                  43  5  ,.           :,.       <1        T     i'              i.i                 ,i               ,      i      .       •                 ,     ,, 

March  27..      28.0          43.0          57  2          33  fi          .3c,  (i          45  5  excchsive   tloods   trom    tile   northern    tributaries   and    the 

Ma'hi::      248          UT        eio          fi\          ""          tli  moderate  floods  from   the  .southern   tributaries.      Proner 

Match  3?        !3?          MS          69  2          I37          '■"          P  0  storagc  on  the  soutlioru  tributaries  inifrlit,  therefore,  have 

Aprii2'::'      '96          381          69  !          «  0          tit          54?  '^^'^'  '""'"^  sufficient  water  to  have  materially  reduced  the 

Aprils:::::       s.a         h.2         e^o         44  «         47:8         54:5  crest   lieight   on   the   main   stream.     The   effect   of  such 

Apnl4 7.9               19,5              6.0              43  S              48. 2              .54.7  ,                              i          i    .             ■         ,          ,       ,                                  ,            . 

Aprils 7.1          16.5          63.3          42  9          48  3          54.7  storasjc  Call  be  (Ictermiiieil  iiiil)'  l)v  a  coiiipretieiisive  stiidv 

Stages  of  Tributaries 

Mt.  Carmel        Dayton          Columbus     Beaver  Falls,  Freeport,        Fairmont,      Charleston,      Frankfort.      Clarksville.    Chattanc -ra 

on                      on                     on             Pcnn..  on  Penn..  on        W.  Va..  on      W.  Va..  on         Ky..  on          Tenn..  on        Tcnn  .  o-. 

Date                          Wabash             Miami              Scioto              Beaver  Allegheny     Monongahcla    Kanawha        Kentucky      Cumlx.rland     Tenies.c.7 

Danger  Line                       15  1)                  18  0                  17  0                  110  20.0                 25  0                 30  0                 31.0                 43  0                 .33  0 

March  22 119                    3.0                   4  4                    4  6  6  5                  15.1                    6  0                   8.6                 29  7                  12  9 

-March  23 13  4                    3.0                   4  8                   4  4  6.2                  15.0                   5  9                    87      ■           24  4                  12  9 

March  24 13  6                     7.0                     6  2                     6  6  5.9                   14.9                     5  7                     8  5                   20  6                   12  3 

March  25 19  8t               29. Ot               22  9t                13  2  16  2                  14  8                    5  5                    8  5                 20  1                   112 

March  26 214                   28   U                 20  9                   16  7  26  4                    14  8                     55                   15  8                   316                   101 

March  27 23  0                  22.2]:                19  7                  17  4  32  2t               23  6t                10  2                  35  2                 47  3                  13  3 

March  28 25  St                 15  7t                 17.4                   15   1  29  5                   22.4                   33  0                   .38  3                   .50  5                   25  4 

March  29 29  5t                116                  14  7                  12  0  23  5                  19  1                  .3f)  0                 37  5                 .50  5                  312 

March  30 310                     9    1                    12  0                     8  9  19  0                   16  9                   210                   37  2                   49  6                   .33  3t 

March  31 30  2                     7.3                     9  6                     68  15  4                   16.4                   19  ()                   .35    1                   49  3                   .32,9 

*  Maximum  at  8  p.m..  .58  9.       t  Maximum  occurring  before  or  after  8  a.m.  reading.        {  Calculated  from  measurements  made  at  north  end  of  Dayton  View  Brii^^-. 

which  tlie  improvements  that  follow  the  progress  of  ci\ili-  which  should  be  made  in  connection  with  a  studv  of  pos- 

zation  must  be  recognized  as  important  factors.    The  cut-  sihle  river  improvements. 

ting  away  of  forests  and  the  artificial  drainage  .'systems  Another   question    whicli    must    1  ■.■    considered    in    the 

which   accompany   agricultural    and    municipal    develop-  flood  problem  is  the  factor  of  risk.     SI'.all  we  provide  for 

ment  create  conditions  favorable  for  quick  runoff.     The  the  average  flood,  or  shall  we  provide  for  the  exceptional 

building  of  brid.ges.   railroad   embankments,  levees,   and  flood,  knowing  that  the  increased   cost   of  construction, 

other  structures  has  in  many  localities  by  encroaching  on  maintenance,  and  ojieration  of  works  needed  to  provide 

for  extreme  conditions   will    be  offset   by  the   reduction 

TABLE  V.    FLOOD  STAGES  OF  OHIO  RIVER  AT  CINCINNATI,  OHIO  in  loss  of  life  and  in  the  damage  resulting  from  the  ex- 

<Danger  Hue,  50  ft.  on  gage;  maximum  71.1,  February,  1884;  lowest  stage,  1.9  CCSsive  floods  ?      Tilis  ])ha.Se  of  the  Subject  is  alwaVS  ill  the 

September  17-19.  1881.    Figures  from  v.  s.  Weather  Bureau.)  n^i^]   of   (he   engineer   who   dcsigiis   river   im])rovenient 

Year            Date              ^fceT'        Year            Date              left*"'  ^'^''^'^'^^^  '^"t  floes  iiot  always  appeal  to  those  who  coutrol 

1832      Feb.  IS.- 613              1890     March  26                         .59.2  tliefuilds. 

1847      Dee.  17 63.6              1891     Feb.25..                         57.3  A.    „l„„,i,.     ;.,  +  ,-.„,»     i      ii                   i  •       i^  -              2              t...- 

1862    Jan.24 .57  3          1893    Feb  20                     .54  9  -"^^  already    intimated,   the   comi)ination   ot   conditions 

lif    Mtrchu.:::::::::    :55:8          ligs    MarchV                fxl  that  caused  the  recent  flood,  if  reversed  on  the  drainage 

1875    Aug  6* 55  3          woi    Aprii"27                   59  7  area,  would  probably  have  imxluced  much  more  serious 

?|^«    J^-'-fS- ■'■■'•  ■•■••■■    '=\l         1902    March.5                  .50:9  results.     That  such  a  flood  iiiav  occur  is  iiot  improbable. 

1877      Jan.  20 o3.8               1903      March  .->                             .12.3  _„,                    ,,           (,             1              t               '                 , 

1880  Feb.  17 53.2          1905    March  13                 48  3  1  he  results  ot  such  a  disaster  can  he  estimated  bv  ex- 

1881  Feb.  16 50.6              1907     Jan,  21                             65  2  j.        1-          4.1         i                          1   i           •       ^1                        ,     -,                  "„,,' 

i882    Feb.  21 58.6          1908   April  1                    55.9  tending  tile  damage  011(1  loss  lu  the  Congested  area  of  the 

1883  Feb.  15 66  3      1909  Feb2S  .54  6     .  a 1  j.   xi    i    1    i    j-  ii   '   i-    1   •      -i 

1884  Feb.  14 71  1          1910    Marc',  7                  518  preseiit   tlood  to   the   lowlands   of  the   entire   basin   and 

1886  "pril9 55  8               1912      March  27                           ,53  4  nrolnhU-    to    tlle    lovrer    Afisic ic^iimi" 

1887  Feb.  5 56.3              1913     April  1                              69  8  proliaOlV    lOtne    iOWei    Mississippi. 

If  such  a  flood  should  occur  on  the  Ohio,  in  conjunc- 

river  channels  materially  reduced   the  carrying  capacity  tion  with  the  floods  on  the  upper  Mississipi  and  Missouri 

of  streams,  choking  the  channel  at  flood  stages  and  back-  (which,  of  course,  is  possil)le  since  excessive  rains  in  this 

ing  the  water  over  adjacent  lands.  locality  are  not  peculiar  to  any  season),  the  damage  that 

The  extent  to  which  the  damage  caused  by  the  flood  would  result  on  the  lower  Mississippi  River  would  prob- 

would  have  been  abated   by  a   comprehensive  sy.stem  of  ably  produce  a  calamity  unprecedented  in  the  historv  of 

protection   is  now   a   matter  of   intense   public   interest,  this  or  any  other  country.    With  this  possibility  confront- 

Slany  of  the  press  reports  of  the  flood  have  stated  that  ing  the  country,  it  is  the  opinion  of  all  who  have  studied 

the  loss  would  have  been  largely  reduced   by  reservoirs,  the  situation  that, there  should  be  no  further  delav  in  es- 

proper   forestatiou,    levees,    channel    improvements,    and  tablishing  a  complete  .system  of  river  control,  in  which 

other  works.    All  these  works  are  recognized  aids  in  flood  there   shall   be  .sy.stematic  cooperation   between   the   Xa- 

lirotection.   but   their   effectiveness   on    any   river   system  tioiial  (xovernment  and  the  States  and  local  interests. 
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The  Flooding  of  the  Albany  Filtration 

Plant  and  Previous  High  Floods 

at  Albany,  N.  Y. 

Bt   Wallace   Greexalch* 

The  recent  flood  in  the  Hudson  Eiver  first  assumed 
dangerous  proportions  on  the  morning  of  Thursday,  Mar. 
27,  when  at  8  a.m.  the  water  reached  an  elevation  of 
17  ft.  above  mean  low  water.  At  2  p.m.  the  water 
reached  Elev.  18  and  at  midnight  reached  Elev.  21, 
the  level  of  the  top  of  the  slow  sand  filtration  plant.  The 
water  then  rose  quickly,  reaching  Elev.  22  at  3  a.m.  and 
continued  to  rise  until  1  p.m.  Eriday.  Mar.  28,  when  it 
reached  its  highest  level  at  Elev.  23.1.  The  water  then 
slowly  receded  and  fell  below  Elev.  21  about  6  a.m., 
Saturday,  Mar.  29. 

Precautions  were  hurriedly  taken  on  Thur.sday  to  keep 
out  as  much  of  the  flood  as  possible  by  barricading  the 
doors  of  the  pumping  station  and  preliminary  filters 
which  were  above  Elev.  21.  The  doors  of  the  regulator 
houses  in  the  slow  sand  filter  court  were  also  braced  from 
the  inside  and  the  cracks  calked  with  oakum  to  prevent 
the  entrance  of  raw  water  into  the  pure-water  effluents 
from  the  filters  and  into  the  pure-water  reservoir  should 
the  water  get  over  the  tops  of  the  filters  and  into  the 


Filtration-  Plant  at  Altjaxy.  X.  Y.,  under  Water 
ox  Mar.  28,  l!il3 

I  Taken  from  Erie  Canal  Lock.  looking  east.  Water  2  ft. 
over  top  of  covering  of  slow  sand  Alters  and  over  sedimenta- 
tion basin.) 

courtyard,  which  is  at  about  Elev.  15.  A  temporary 
('inl)aiiknient  of  sods  and  dirt  about  2  ft.  liigh  was  luir- 
ricdly  thrown  up  around  the  courtyard.  This  enil)aiik- 
iiieiit  ke|>t  the  water  out  of  the  court  for  a  few  hours  and 
Would  ])robably  have  been  effective  had  tiic  water  not  risen 
more  than  1  ft.  above  the  to])s  of  the  filters.  As  it  hap- 
pened, the  water  broke  through  the  einiiaiikment  and 
filled  the  courtyard  at  almiit  4  a.m.,  Friday  morning. 

As  the  high-service  re.>iervoir  iias  a  capacity  of  only 
7,000,000  gal.,  about  half  of  which  can  be  drawn  upon  frn- 
about  si.\  hours  without  afTectiiig  the  supply  of  buildings 
on  the  iip|)er  levels,  and  as  there  was  grave  danger  of 
fire.s  occurring  in  the  flooded  districts  of  the  city,  it  was 
deemed  iieces.sary  to  keep  up  the  reservoirs  by  pumping, 
even  though  the  water  iniglit  contain  some  raw  water 
which  would  find  its  way  into  the  filtered  water  from  the 
slow  sand  filters  which  would  continue  to  operate. 

After  the  flood  receded  below  Elev.  21,  it  was  found 
that  the  door  of  the  regulator  house  !(/  Filter  7  had  been 
broken  in  by  the  water  jiressure  which  allowed  the  raw 
water  to  enter  the  puro-wnter  reservoir.    The  cover  of  the 

•CommlHsloniT  of   I'ulili.     Works,  Allmny,   N.   Y. 


manhole  over  the  pure-water  reservoir  was  also  blown  off 
Ijy  the  air  confined  by  the  rising  water  and  made  another 
entrance  for  the  raw  water. 

When  the  flood  receded  to  below  Elev.  21  the  water 
fell  in  the  court  and  by  10  a.m.,  Saturday,  the  filters  were 
delivering  nothing  but  filtered  water  to  the  city  after  hav- 
ing been  flooded  about  30  hours. 

The  hypochlorite  plant,  which  was  put  out  of  commis- 
.sion  when  the  flood  entered  the  court,  was  placed  in  oper- 
ation Saturday  afternoon  with  an  increased  dose  of  hypo- 
chlorite in  the  filtered  water.  On  Friday  night,  when 
danger  of  overflowing  was  imminent,  the  newspapers 
were  notified  to  warn  the  people  to  boil  all  water  before 
drinking  it  and  the  notices  appeared  in  the  papers  Sat- 
urday morning  before  any  raw  water  reached  the  city. 
The  city  water  was  more  or  less  turbid  Saturday  but  .sam- 
ples taken  on  that  day  showed  no  B.coli  present  in  10 
c.c.  of  water. 

Samples  of  water  taken  Monday,  Mar.  31,  showed  coli 
present  in  the  high-service  reservoir,  so  the  water  was  at 
once  treated  with  hypochlorite  suspended  in  bags  from 
a  boat  on  the  reservoir.  This  method  seems  to  have  been 
effective  a.s  samples  taken  on  Apr.  3  showed  no  evidence 
of  coli  in  the  reservoir.  The  water  mains  have  also  been 
flushed  by  opening  hydrants.  In  the  flooded  section  of 
the  city  a  large  amouLt  of  water  was  used  for  flushing 
the  streeets  as  soon  as  the  heaviest  accumulation  was  re- 
moved by  the  street  cleaning  force. 

Water  is  supplied  to  the  entire  city  from  two  services 
by  direct  pumpage  of  filtered  water  into  the  sy.stems, 
with  reliefs  to  the  reservoirs.  The  low  service  may  also 
be  supplied  by  gravity  from  Rensselaer  Lake  through  a 
brick  conduit  four  miles  long.  This  water  was  immedi- 
ately turned  into  the  low-service  reservoir  at  the  rate  of 
ai)out  7,0()(),()00  gal.  i)er  24  hours  so  as  to  reduce  the 
pum))age  of  contaminated  water  into  the  low  service. 

The  deposit  from  the  flood  was  not  enough  to  inter- 
fere with  the  slow  sand  filters,  the  operation  of  which 
was  promptly  resumed  as  .soon  as  the  water  passed  out 
of  tile  court.  The  filters,  of  course,  are  now  (.^lir.  5) 
iieing  scraped,  one  at  a  time,  in  the  usual  manner,  as  soon 
as  the  loss  of  bead  shows  tiiat  they  require  it.  The  first 
water  filtered  was  slightly  turbid  but  soon  cleared,  while 
the  bacteria  were  reduced  by  an  extra  dose  of  hypochlorite 
of  lime.  The  dilution  of  the  raw  water  was  so  great  dur- 
ing the  period  the  plant  was  flooded  that  no  danger  from 
typhoid  is  e.\])ected. 

"  AKhough  tile  water  lusc  to  a  iici,-bt  of  13  ft.  above  the 
floor  of  the  ])umping  station  ( ICIcv.  10),  the  barricading 
of  the  doors  (at  Elev.  21)  kept  out  the  water  so  that 
the  boilers  and  pumps  were  ke})t  in  operation  immiiing 
ont   water  which  leaked  into  the  station. 

The  lollowing  is  a  list  of  the  priiuipal  Hood  height* 
above  mean  low  water  at  Albany,  from  flic  records  of  the 
United  States  Engineer's  oHice  in  this  citv: 


Jan. 

?.7 

1839 

...      17.78 

Muv 

r. 

1893.. 

16.12 

May 

IK 

1848 

...      18.27 

Apr. 

Ill, 

1895 

.     .      15. 9« 

Feb 

«, 

1857 

...      21.25 

Mar. 

1, 

1896 

. ..      17.7» 

11 

18(>9 

...       18.00 

Mar. 

13, 

1898 

...      13.30 

22, 

1889 

...       1 9 . 00 

Mar. 

«, 

1899 

...      12.45 

(let. 

■i-5 

1889 

...      18.52 

Feb. 

14, 

1900 

. ..      19.98 

Keh 

in 

1876 

...       14.00 

Oi-c. 

12, 

1901 

...    i3.es 

Fel). 

14, 

1888 

...      17.89 

Mar. 

•i, 

1902 

...      18.60 

Apr. 

12 

18S7 

...      15.00 

Mar. 

2r 

1903 

. ..      16.33 

Mar. 

2B. 

1893 

...       18.43 

Mar. 

28, 

1913 

...      21.00 

Tile   II I    in   Ibe  river  was  no  doiilil    due   lo   llie  large 

rainl'iill.   willi    possibly  some  melted  snow  on   Ibe   iipjier 
IIiiilsoii  and   Mohawk  rivers.     The  newspapers  on  Tliurs- 


April  10,  1913 
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liny  reported  n  rainfall  of  ."j.lO  in.  at  (JKmis  [''alls  ami  I..'i5 
in.  at  Clorinth.  The  flood  came  to  iis  \ci-y  unexpccli'dly 
as  only  1.75  in.  of  rain  had  falK'n  at  .\llian\,  which  was 
not  snlTicicnt  to  produce  a  frcslict. 

At  the  nitration  plant  the  water  on  Alar.  28,  ll)i;5, 
reached  Eluv.  2:5.1,  while  opiwsite  the  center  of  the  city 
two  miles  south  of  the  filtration  plant  the  IT.  S.  Enjji- 
iieer's  Office  reports  Elev.  21  and  the  IT.  S.  Weather 
Bureau  reports  Elev.  22.4.  The  last  two  datum  levels 
are  not  the  same,  there  being  a  difference  of  1.35  ft.  be- 
tween them.  On  Feb.  14,  1!)()0,  the  water  at  the  filtra- 
tion plant  reached  Elev.  20.5,  which  was  6  in.  below  the 
top  of  the  filters,  while  the  last  (19i:i)  flood  was  25  in. 
above  the  top  of  the  filters.  The  news|>apers  reported 
that  the  last  flood  exceeded  the  flood  of  1S57  by  21A  ft., 
but  investigation  shows  that  the  1S.")7  Hood  was  higher 
by  from  I/2  t"  '^  '"■ 

[It  might  be  noted  that  the  present  freshet  appears  to 
have  resulted  solely  from  a  coincidence  of  heavy  rain- 
water flow  from  the  various  tributaries  of  the  Hudson 
and  was  affected  little,  if  any,  by  melting  snow.  Most  of 
the  previous  high-water  stages  were  partly  brought  about 
'by  melting  snow. — Ed.] 

Measures  will  be  taken  during  the  corning  summer  to 
prevent  a  repetition  of  the  last  experience  by  building 
protection  walls  or  embankments  at  the  filtration  plant. 

The  only  damage  done  by  the  flood  besides  that  men- 
tioned was  the  breaking  of  several  doors  on  the  slow  sand 
filters  and  the  depositing  of  mud  in  the  court  and  else- 
where. 

[The  following  additional  information  on  the  use  of 
hypochlorite  at  Albany  has  been  received  from  a  corre- 
pondent. — Ed.] 

Hypochlorite  has  been  used  at  the  Albany  filtration 
plant,  as  a  finishing  process,  since  1909;  continuously 
since  1911,  and  except  for  certain  periods  in  summer 
from  1909  to  1911,  when  it  was  thought  that  double  fil- 
tration was  sufficient.  A  temporary  hypochlorite  plant 
was  fitted  iip  for  use  when  the  regular  plant  was  flooded, 
and  the  agent  was  used  in  extra  quantities  both  then 
and  after  the  regular  plant  was  again  put  in  use. 

In  applying  the  hypochlorite  to  the  Prospect  Reservoir, 
it  was  found  necessary  to  punch  holes  in  the  bags  con- 
taining the  bleaching  powder  and  to  move  the  bags  vig- 
orously in  order  to  liberate  the  powder.  Apparently  the 
powder  was  well  distributed  through  the  water  in  this 
way.  Bacterial  counts  of  water  samples  indicated  *hat 
the  available  chlorine  was  fairly  well  liberated  before  the 
jjowder  reached  the  bottom  of  the  reservoir.  Bacterial 
counts  made  by  the  State  Department  of  Health  showed 
B.  eoli  present  in  0.1  c.c.  of  water  before  treatment  but 
ab.sent  in  two  out  of  three  10-c.c.  samples. 

On  April  5  hypochlorite  was  being  applied  to  the  reser- 
voir a  second  time  and  arrangements  were  being  made 
to  eliminate  all  possibly  i)olluted  water  from  the  distrib- 
ting  pipes  by  flushing.  The  State  Department  of 
Health  is  cooperating  in  the  measures  being  taken  to  safe- 
guard the  Albany  water-supply. 


The  Famons  Concrete  V-BHdBe  at  ZanesvUIe.  Ohio,  was 
not  destroyed  by  the  flood  or  dynamited  to  clear  the  channel, 
us  the  first  reports  from  Zanesville  stated.  It  is  reported  in 
Siood  condition  except  for  the  parapets,  which  were  badly 
battered  by  drift.  The  railway  bridges  above  and  below  the 
Y-bridge    were    carried    away. 


The    Floods    in    the    Ohio    and 
Mississippi  Rivers 

During  the  piisl  ui'ck,  the  Hood  wave  ni  the  f)liio  Fiiver, 
resulting  from  the  heavy  storm  on  the  northern  tribu- 
taries of  the  Ohio  during  the  last  week  in  March,  pa.ssed 
down  the  river  from  I'ittsburgli  to  Cairo,  causing  at 
some  points  tlie  highest  stage  oii  water  that  has  (!ver 
been  recorded.  Very  few  lives  were  lost,  a.s  cities  along 
the  Ohio  River  are  accustomed  to  high-flood  stages  ami 
the  rise  of  the  river  was  gradual,  giving  plenty  of  warn- 
ingjin  advance.  The  amount  of  property  destruction  :jiid 
resulting  sufl'ering,  however,  was  enormous. 

On  Sunday,  Mar.  30,  the  Ohio  River  was  falling  from 
I'ittsburgli  down  stream  about  as  far  as  Parkersbnrg, 
W.  \'a..  where  the  height  reached  was  22  ft.  above  ihe 
flood  slagc,  and  at  all  points  below  the  river  was  ris- 
ing, the  stage  at  Cincinnati  being  67.9  ft.  an<l  at  Cairo 
50. ()  ft.  The  maximum  stage  reached  at  Cincinnati  was 
69.8  ft.  at  8  a.m.  on  Tuesday,  Apr.  1.  This  is  the  high- 
est stage  ever  reached  in  tliat  city  with  the  exception  of 
the  flood  of  1884,  when  a  stage  about  2  ft.  higher  was 
I'ecorded.  The  crest  of  the  1884  flood,  however,  was  a 
very  short  time  in  passing  the  city  with  a  rapid  rise  and 
fall  on  each  side.  In  the  present  flood  the  crest  of  the 
flood  wave  w-as  very  flat,  the  gage  reatling  67.9  on  Sun- 
day, Mar.  30,  and  68  ft.  on  Thursday,  Apr.  3.  The  fall 
since  then  has  been  rapid,  but  a  very  high  stage  of  water 
prevailed  also  during  the  previous  week,  due  to  the  heavy 
flood  coming  down  the  Miami  and  the  Scioto  in  advance 
of  the  floods  from  the  upper  tributaries.  It  ap])ears  cer- 
tain, therefore,  that  the  volume  of  flood  water  discharged 
by  the  Ohio  as  a  result  of  the  recent  storm  is  greater 
than  that  in  any  flood  ever  recorded. 

On  Wednesday,  Apr.  2,  the  crest  of  the  flood  was  at 
Louisville,  where  a  stage  of  45  ft.  was  reached,  17  ft. 
above  the  flood  level.  At  Cairo  on  the  same  date  the  gage 
stood  at  54.1.  On  Friday  the  crest  had  moved  down  the 
river  to  Evansville  and  a  stage  of  54.7  ft.  was  reached 
at  Cairo,  at  which  point  the  gage  remained  about  .sta- 
tionary for  several  days  with  slight  variations,  due  to  the 
breakage  of  minor  levees  above  Cairo  and  the  flooding  of 
lowlands,  giving  some  relief  to  the  flood  height. 

The  above  data  are  taken  from  the  official  weather 
maps  issued  by  the  Weather  Bureau  of  the  Department 
of  Agriculture,  which  on  Friday,  Apr.  4,  issued  a  special 
flood  bulletin  predicting  maximum  stages  for  points  on 
the  Mississippi  from  Memphis  to  New  Orleans.  These 
maximum  stages  are  nearly  identical  with  the  maximum 
heights  reached  in  the  flood  of  1912,  and  are  ba.sed  on  the 
supposition  that  the  levees  along  the  lower  Mississippi 
continue  to  hold  water,  and  also  on  the  occurrence  of  no 
storms  along  the  tributaries  of  the  lower  Mississippi 
which  will  add  materially  to  the  height  of  the  flood  wave. 
The  maximum  stage  reached  at  Cairo  is  about  1  ft.  higher 
than  the  highest  record  of  the  1912  flood,  and.  as  noted 
above,  the  crest  of  the  flood  wave  was  very  flat,  making 
the  test  of  the  levees  to  resist  wave  and  current  action 
very  severe.  The  Weather  Bureau  predicted  that  the  crest 
of  the  flood  will  reach  Vieksburg,  Miss.,  by  A])r.  23  .ir 
24,  and  Xew  Orleans  between  Apr.  24  and  31).  At  the 
latter  point  a  crest  stage  of  about  21.3  ft.  was  predicted 
in  the  special  bulletin  dated  Apr.  4.  In  a  bulletin  issued 
four  days  later,  by  the  Bureau,  maximum  flood  stage.s 
slightly  higher  were  predicted. 
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By  the  Falline  of  a  ScalTold  a  foreman  and  three  laborers 
were  killed   at   the  Miraflores  locks,   Panama  Canal,   on  Apr.   3. 

The  Derailment  of  a  Freight  Train  on  the  Southern  Ry., 
near  Hickory,  X.  C,  caused  the  deaths  oi  three  railway  em- 
ployees on  Mar.   31. 

A  Bnttlns  Collision  between  a  freight  and  a  passenger 
train  on  the  Western  Maryland  Ry..  at  Bidwell.  Penn..  on  JIar. 
30.  resulted  in  the  deaths  of  two  railway  employees  and 
si-rious   injuries  to   two  passengers. 

A  Battine  Collixion  between  two  passenger  trains  on  the 
Chicago,  Burlington  &  Quincy  R.R.,  occurred  Apr.  3,  near 
Sheridan,  '^'yo.  A  passenger  and  an  express  messenger  were 
killed  and  eight  other  persons  were  seriously  injured.  Ac- 
<ording  to  press  dispatches  the  accident  was  due  to  the  fail- 
ure of  the  engineer  of  the  eastbound  train  to  follow  his  orders 
to  take  a  siding  at  "n'akely,  Wyo.,  and  wait  for  the  west- 
bound  train   to  pass. 

AceldcntB  to  Railway  ICmployees  in  the  State  of  Georgia 
for  the  year  1912.  showed  an  increase  of  100%  over  the  num- 
ber of  accidents  in  1911.  according  to  a  recent  report  of  the 
Georgia  State  Railroad  Commission.  On  the  steam  railways 
of  the  state  2384  employees  were  injured  and  74  employees 
were  killed  in   1912. 

.\    Locomotive    Cratiheil    IMiroueh    the    Station    Buildinie    at 

Hoytville,  Ohio,  on  the  Baltimore  &  Ohio  R.R.,  on  Apr.  5.  The 
locomotive  was  attached  to  an  eastbound  passenger  train  and 
ran  into  an  open  switch  at  high  speed.  The  locomotive  was 
torn  loose  from  the  rest  of  the  train  and  crashed  into  the 
wood  station  building,  killing  the  locomotive  fireman  and  a 
man   who   was   in    the  station  waiting-room. 

A  Dynamite  ExpIoHlon  killed  four  laborers  and  fatally  in- 
jured a  fifth,  near  Sherbrooke,  Que.,  on  Mar.  26.  The  men 
were  engaged  in  blasting  ice  in  the  Legendre  River  for  a 
i"g  drive.  The  explosion  occurred  while  they  were  attempt- 
ing to  thaw  some  dynamite  in  pails  of  hot  water. 
News  Xote  X.R. 

Contact  of  a  Steel  Tape  with  the  HlKh-TenHlon  AA'IreH  used 
to  carry  the  current  for  operating  the  electric  locomotives  on 
the  New  York,  New  Haven  &  Hartford  R.R.,  caused  the  death 
of  Edward  J.  Fogarty.  a  civil  engineering  student  of  Yale 
I'niverslty,  on  Apr.  2.  The  accident  occurred  near  New  Ro- 
chelle,  N.  Y.  Mr.  Fogarty  and  a  schoolmate  had  been  engaged 
by  an  attorney  of  New  Haven,  Conn.,  to  make  measurements 
to  be  used  as  evidence  In  a  damaije  suit  against  the  railway 
on  account  of  the  death  of  a  locomotive  runner,  who  was 
killed  by  an  electric  shock.  Mr.  Fogarty  and  his  companion 
were  measuring  the  height  of  the  charged  wires  above  the 
rail;  he  was  standing  on  the  stone  abutment  of  a  bridge  hold- 
ing a  steel  tape,  when  the  tape  was  blown  against  the 
charged  wire  by  the  wind.  The  shock  caused  him  to  fall 
headforemost  to  the  tracks,  fracturing  his  skull.  His  com- 
panion, who  was  holding  the  lower  end  of  the  tape,  was  se- 
verely   but   not   fatally   burned. 

The  Cape  Cod  Canal  builders  have  applied  for  another  ox- 
tension  of  time.  The  canal  was  to  have  been  completed  in 
June.  1912,  but  an  extension  of  two  years  waa  granted  pre- 
vious to  that  time.  A  petition  filed  with  the  Massachusetts 
state  legislature  on  Apr.  4.  asks  for  18  months  more  In  which 
lo  complete  the  work.  The  petition  Is  filed  in  the  nami'  of 
the  IJoston.  Cape  Cod  &  New  York  Canal  Co.,  and  recins  that 
many  unforseen  physical  conditions  have  been  encountered  to 
make  the  construction  work  slow.  The  subcontractors  who  have 
been  unable  to  fulfill  their  contracts  with  the  Cape  Cod  Canal 
Construction  Co.,  have  been  released  from  further  i  esponsl- 
blllty,  and  new  arrangements  have  been  made  for  the  prosecu- 
tion of  the  work.  In  making  the  new  subcontracts  the  Canal 
company  was  unable  to  secure  any  builders  who  would  agree 
to  complete  the  work  on  the  date  set  by  the  previous  agree- 
ments. June  3,  1914.  The  total  cost  of  the  work  Is  estimated 
at  J12.000,000;  and  stocks  and  bonds  h.ivc  been  issued  to  dr.te 
to  the  amount  of  $(i, 075,000.  Capital  for  construction  work 
can  be  raised  by  the  sale  of  slock  and  bonds  only  In  install- 
ments as  the  work  progresHes,  subject  to  the  approval  of 
the  Massachusetts  Board  of  Harbor  and  I^and  CommlssionerH 
and  the  State  Railroad  CommisMlon.  There  Is  now  penillni; 
before  these  Commissions  an  application  to  Issue  abort 
14,800.000  more  In  stock  and  bonds.  It  Is  reported  that  the 
canal    Is   70%    completed   at   the   present    time. 

The  Center  !*l.  Loop  Hiihnny,  In  New  York  City.  Is  nearly 
completed,  and  will  Boon  be  operated  by  the  Brooklyn  Riipld 
Transit  Co.,  trains  running  over  the  Wllllamsburgh  Bridge 
from  the  Broadway  (Brooklyn)  elevated  rallw.iy.  The  T.oop 
Kubway.    thoUKh    the    larKCr    part    was    finished    several    years 


aj,o.  has  been  idle  because  the  terminal  station  under  the 
Municipal  Building  had  to  wait  for  the  construction  of  that 
building.  This  station  is  now  nearly  completed:  when  in 
operation  it  will  be  used  as  a  four-track  stub  terminal  until 
connection  is  made  to  the  Brooklyn  Bridge  or  south  by  sub- 
way through  Nassau  St.  tc  a  new  East  River  tunnel  at  South 
Ferry.  Track  is  to  be  laid  in  the  Loop  Subway  soon.  It  will 
consist  of  SO-lb.  rail  on  sawn  yellow-pine  ties  in  stone  ballast. 
and  SO-lb.  third-rail.  All  rail  is  to  be  of  100-lb.  section  ulti- 
mately. SO-lb.  rail  from  stock  being  put  in  now  to  save  time. 
Two  sets  of  crossovers  and  two  interlocking  machines  for 
them   are    involved. 

TunnelinET  on  the  Necaxa  Power  Plant,  Mexico,  BxtenHlon 
AVork,  "Eng.  News."  Mar.  6.  1913,  p.  4S6.  is  going  on  very  much 
more  rapidly  than  there  stated.  The  engineers  of  the  tunnel 
work,  Jacobs  &  Davies,  have  called  attention  to  the  fact  that 
our  figures  (intended  as  feet  per  week,  but  printed  as  feet 
per  month)  were  in  error,  and  quote  the  following  figures 
for  recent  rate  of  advance  in  Tunnel  No.  1.  the  lowest  and 
longest  of  the  series:  January,  1913,  heading  advance,  636  ft.; 
February  heading  advance.  496  ft.:  March  heading  advance. 
746.2   ft.     This  represents  two  faces. 

This  tunnel  is  3473.8  m.  (11.394  ft.)  long.  It  is  in  soft 
ground,  and  the  whole  length  of  the  headings  has  been  fully 
timbered.  Concrete  lining  is  put  in  close  behind  the  bench 
excavation.  Work  is  prosecuted  from  both  ends.  The  outlet 
heading  is  now  1290  m.  (4231  ft.)  in  from  the  portal,  havlnp 
advanced  400  ft.  in  March:  the  inlet  heading  is  1802.3  m. 
(5911  ft.)  in.  having  advanced  346  ft.  in  March.  The  total 
advance  of  headings  is  therefore  10,142  ft.  (Mar.  31,  1913). 
leaving  1252   ft.  to  be  penetrated. 

The  Protection  of  New  Castle,  Penn.,  asminnt  Floods  from 

Neshannocli  Creek  has  been  reported  on  by  Tl.  Winthrop 
Pratt,  consulting  engineer,  of  Cleveland.  Ohio.  The  flood  of 
Mar.  25.  1913.  did  considerable  damage  in  the  city  and  on 
Apr.  3  Mr.  Pratt  submitted  his  report.  The  following  state- 
ment on  the  subject  has  been  supplied  to  us  by  R.  F.  Mc- 
Dowell,  assistant   engineer    to   Mr.    Pratt: 

New  Castle,  having  a  population  of  about  40.000.  is  located 
in  the  valleys  of  the  Shenango  River  and  Neshannock  Creek. 
just  above  the  confluence  of  these  streams.  The  .Shenango 
and  Mahoning  rivers  unite  to  form  the  Beaver  River  at  a 
point  about   four  miles  below  the   city. 

The  watershed  of  the  Neshannock  Creek,  which  covers 
about  250  sq.mi..  has  a  hilly  topography  and  the  bed  of  the 
stream  has  a  steep  slope.  The  runoff  is  hence  rapid  and  at 
times  of  excessive  rains  the  banks  are  overflowed  within  the 
city. 

The  Immediate  causes  of  damage  from  floods  at  New  Castle 
are  the  deposits  in  the  stream  bed:  the  low  elevation  of  the 
banks  in  the  upper  part  of  the  city:  and  the  obstruction  to 
flow  caused  by  several  bridges  and  a  dam  within  the  elty 
limits.  Also  the  backwater  from  floods  in  the  Shenango  River 
sometimes  passes  up  the  Neshannock  Creek  channel  and  over- 
flows   the   low    banks    in    the    lower   part    of    the    city. 

The  general  plans  for  protection  of  thi-  city,  recommended 
in  Mr.  Pratt's  report.  Include  the  dredging  of  the  existinf! 
deposits  in  the  bed  of  the  stream:  widening  the  channel  In 
places:  building  reinforced-concrele  retaining  walls  and 
earth-fill  dikes  to  elevations  above  possible  future  flooii 
levels:  removing  the  Rosena  dam:  improving  the  channel  In 
the  viclnitv  of  the  East  Washington  St.  bridge  by  modifying 
the  approaches  to  the  same,  placing  a  concrete  floor  In  the 
bed  of  the  creek:  and  raising  or  lengthening  the  railroad 
bridges   near   the   mouth   of   the   creek. 


PERSONALS 


Mr.  J.  Frank  Bowen.  of  Hartford.  Conn.,  has  been  ap- 
pointed   City    Engineer   of   Manchester.    Conn. 

Mr.  H.  P.  Par.ions.  formerly  Assistant  Engineer  of  Ot- 
tawa, Ont.,  has  been  appointed  City  Engineer  of  Peterborouifh 
Ont..  at  a  salary  of  «2600  per  annum. 

Mr.  Charles  M.  tjchwab  has  resigned  as  President  of  th^' 
Bethlehem  Steel  Co.  to  become  Chairman  of  the  Board  of 
Directors.     He  is  succeeded  as  President  by  Mr.  E.  G.  Grace. 

Mr.  A.  D.  Case  has  been  appointed  Engineer  of  Structuren 
of  the  Boston  &  Alhatiy  R.R..  succeeding  Mr.  W.  F.  SlefTcnH. 
Assoc.  M.  Am.  Soe.  C.  E.,  resigned,  as  noted  In  our  Issue  of 
last  week. 

Mr.  W.  J.  McLean,  formerly  Master  Meehiinic  of  the  Pii- 
luth.  Winnipeg  &  Pacific  Ky..  at  West  Duluth.  Minn.,  has  boeii 
appointed  Master  Mechanic  of  the  Kettle  Valley  By.,  at  IVn- 
ticton.    B.    C. 

Mr.  J.  A.  LouKhlin  has  become  associated  with  Mr,  H 
DeW.  RnpBlJe.  Assoc.  M.  Am.  Soc.  C.  E..  for  th.'  general 
practice  of  civil  engineering  under  tli-  firm  name  of  Itapulje 
&  LouKhlln,  with  ofilceB  In   Wilmington.  N.   C. 
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Mr.  Henry  JunKorman,  formerly  with  the  motive  power 
ami  inspection  depurtment  of  the  Union  Paclde  and  Southern 
I'iulflc  Hys.,  has  been  appointed  Hallway  Representative  of 
Tate-Jones    &    Co.,    Inc.,    of     TlttsburKh,     I'enn. 

Mr.  Lewis  \V.  Baldwin,  Engineer  of  Malntenance-of-way 
of  the  Illinois  Central  R.R.,  at  Chicago,  111.,  has  been  ap- 
pointed Superintendent  of  the  Kentucljy  division,  at  l.oul.i- 
vllle,  Ky..  succeeding  Mr.  A.  H.  Egan.  promoted,  as  noted 
elsewhere. 

Mr.  Marco  Johnson,  Assoc.  M.  Am.  Soc.  C.  R.,  Assistant 
Engineer  of  Bridges  of  the  Illinois  Central  R.R.,  has  been 
promoted  to  be  Engineer  of  Bridges  and  Buildings,  at  Chi- 
cago, 111.,  succeeding  Mr.  Fred  L.  Thompson,  promoted,  as 
noted  elsewhere. 

Mr.  Daniel  J.  Brumley,  M.  Am.  Soc.  C.  E.,  formerly  Engi- 
neer of  Construction  of  the  Illinois  Central  R.R.,  at  Chi- 
cago 111.,  has  been  appointed  Engineer  of  Malntenance-of- 
way.  at  Chicago,  succeeding  Mr.  L.  W.  Baldwin,  promoted,  as 
noted  elsewhere. 

Mr.  Mellis  V.  Ferguson,  Assoc.  M.  Can.  Soc.  C.  E.,  has  re- 
signed as  City  Engineer  of  Guelph,  Ont.,  to  accept  the  posi- 
tion of  City  Engineer  of  St.  Thomas,  Ont..  at  a  salary  of  $2000 
per  annum.  He  is  succeeded  at  Guelph  by  Assistant  City 
Engineer   Holland. 

Mr.  Fred  L.  Thompson,  Engineer  of  Bridges  and  Build- 
ings of  the  Illinol.i  Central  R.R.,  has  been  promoted  to  be 
Engineer  of  Construction,  with  headquarters  at  Chicago.  111., 
succeeding  Mr.  D.  J.  Brumley.  M.  Am.  Soc.  C.  E,,  promoted, 
as    noted    elsewhere. 

Mr.  George  W.  Berry,  formerly  General  Superintendent  of 
the  Yazoo  &  Mississippi  Valley  R.R.,  at  Memphis,  Tenn.,  has 
been  promoted  to  be  Superintendent  of  Terminals  of  the  Il- 
linois Central  R.R..  at  Chicago,  111.,  succeeding  Mr.  James 
H.    Brinkerhoff,    resigned. 

Mr.  W.  H.  Breithaupt,  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer, Toronto,  Ont.,  has  associated  with  him  Mr.  Charles  B. 
Kingsiey,  Assoc.  M.  Am.  Soc.  C,  E.,  to  continue  the  engi- 
neering practice  of  the  late  E.  H.  Keating  and  Mr.  Breit- 
haupt  (Keating  &   Breithaupt). 

Mr.  H.  M.  Taylor,  M.  Am.  Soc.  C.  E:,  Director  of  Construc- 
tion of  the  National  Rys.  of  Mexico,  has  resigned,  and  his 
former  position  has  been  abolished.  The  duties  of  the  office 
will  hereafter  be  assumed  by  the  Chief  Engineer  of  Con- 
struction,   Mr.    G.    P.    De    Wolf. 

Mr.  E.  R.  Conant,  recently  Principal  Assistant  Engineer, 
United  States  Engineer  Office,  Savannah,  Ga.,  has  been  ap- 
pointed Chief  Engineer  of  the  City  of  Savannah,  a  position 
recently  created  which  combines  the  former  offices  of  City 
Engineer   and   Director   of  Public   Works. 

Mr  Alfred  H.  Egan,  formerly  Superintendent  of  the  Il- 
linois Central  R.R.,  at  Louisville,  Ky.,  has  been  promoted 
to  be  General  Superintendent  of  the  Yazoo  &  Mississippi 
VaJley  R.R.,  with  headquarters  at  Memphis,  Tenn.,  succeeding 
Mr.  George  W.  Berry,  promoted  as  noted  elsewhere. 

Messrs.  James  A.  Armstrong  and  Chester  H.  Prouty,  for 
several  years  connected  with  the  engineering  department  of 
the  Union  Sugar  Co.,  Santa  Barbara,  Calif.,  have  formed  a 
partnership  with  offices  in  the  Forsythe  Bldg.,  Fresno,  Calif., 
for  the  general  practice  of  engineering,  specializing  in  soils 
and   irrigation  work. 

Mr.  William  E.  Morris,  former  Assistant  General  Manager 
of  the  Chicago  &  Northwestern  Ry..  has  been  appointed  Gen- 
eral Manager  of  the  Denver,  Northwestern  &  Pacific  Ry.,_at 
Denver  Colo.  Mr.  Morris  was  compelled  to  resign  his  position 
with  tile  Chicago  &  Northwestern  Ry.  about  a  year  ago.  be- 
cause  of  ill   health. 

Mr  E  Richards,  formerly  Superintendent  of  the  St.  Loui.s 
Southwestern  Ry.  of  Texas,  at  Mt.  Pleasant.  Tex.,  has  been 
appointed  Superintendent  of  the  St.  Louis  Southwestern  Ry. 
at  Pine  Bluff.  Ark.,  succeeding  the  late  E.  A.  Peck.  Mr.  F.  J. 
Hawn,  formerly  Superintendent  of  Transportation  at  Tyier. 
Tex.,    succeeds    Mr.    Richards    at    Mt.    Pleasant. 

Mr  William  A.  Nettleton,  M.  Am.  Soc.  M.  E..  former  Gen- 
eral Superintendent  of  Motive  Power  of  the  Chicago.  Rock 
Island  &  Pacific  Ry.,  was  seriously  injured  recently  m  col- 
lision between  the  taxi-cab  in  which  he  was  riding  and  a 
'street  car  in  Chicago,  111.  Mr.  Nettleton  was  alone  and  was 
taken  to  a  hospital  in  an  unconscious  condition,  and  it  was 
several   days    before    his    identify    was    established-. 

Mr.  George  E.  Dalesman,  M.  Am.  Soc.  C.  E.,  Principal  As- 
sistant Engineer  of  the  Bureau  of  Surveys.  Philadelphia. 
Penn.,  sailed  recently  from  New  York  City  for  Europe,  where 
he  expects  to  spend  three  months  investigating  the  recent 
improvements   in   sewage-disposal   works   in   England   and    on 


the  continent.  Mr.  nategman  Ib  sent  by  the  City  of  Phila- 
delphia, which  under  the  recent  Htate  law  will  Hoon  be  obliged 
to  stop  the  pollution  of  the  Delaware  and  Schuylkill  RIverB. 
It  has  l"-.n  eHtlmated  that  the  proposed  guwage-dlspogal 
woikH  will  cost  $30,000,000  and  require  eight  or  ten  years  to 
build. 

Mr.  C.  J.  Smith,  recently  General  Manager  of  the  Richelieu 
&  Ontario  Navigation   Co..  has  been   made   Vice-President  an(J 

•  Jeneral  Manager  of  the  North  Ry.  and  Hudson  Bay  Steam- 
ship Co..  of  Canada.  This  project  has  been  Bubsidl/.ed  by 
the  Dominion  Government  and  an  extensive  land  grant  has 
been  made  the  company  by  the  Government  of  the  Province 
of  Quebec.  The  railway  has  been  surveyed  between  Montreal 
and  James  Bav  and  it  la  reported  construction  work  will  start 
soon.  It  is  expected  to  complete  the  entire  500  miles  of  track 
in  two  years.  Mr.  Smith  was  born  in  Hamilton.  Ont..  »n 
1862,  and  has  had  an  extensive  railway  experience  in  both 
Canada    and    the    United    States. 

Messrs.  Eugene  B.  Haskell,  M.  Am.  Soc.  C.  B.,  Director  of 
the  college  of  civil  engineering.  Cornell  University.  William  J. 
Stewart.  M.  Can.  Soc.  C.  E.,  Chief  Hydrographer,  Department 
of  Marine  and  Fisheries.  Canada,  and  Victor  F.  W.  Forneret. 
M.  Can.  Soc.  C.  E..  Englneer-in-charge.  St.  Lawrence  Ship 
Channel,  have  been  appointed  a  commission  to  in.-estlgate 
the  water  levels  on  the  St.  Lawrence  River,  at  and  below 
Montreal.  Que.  The  investigation  Is  to  be  made  under  the 
direction  of  the  Minister  of  Marine  and  Fisheries  to  deter- 
mine the  best  means  of  obtaining  and  maintaining  the  pro- 
posed 35-ft.  ship  channel,  and  to  determine  the  effect  of  the 
Chicago   Drainage   Canal   on   the   St.   Lawrence   River  levels. 

Mr.  Sylvester  Q.  Cannon,  a  Consulting.  Mining  and  Hydrau- 
lic Engineer,  of  Salt  Lake  City,  Utah,  has  been  appointed 
City  Engineer  of  Salt  Lake  City,  succeeding  Mr.  D.  H.  Blos- 
som, resigned,  as  noted  in  our  issue  of  Mar.  27.  Mr.  Cannon 
graduated  from  the  Massachusetts  Institute  of  Technology 
in  1S99  For  a  time  he  was  in  partnership  with  his  two 
bi  others  in  Salt  Lake  City.  He  then  served  as  a  missionary 
for  the  Mormon  Church  in  Rotterdam.  Holland.  On  his  re- 
turn to  Salt  Lake  City,  he  was  appointed  to  a  position  under 
the  State  Engineer  of  Utah  and  had  charge  of  the  hydro- 
graphic  survey  of  the  AVeber  River  in  1905  and  1906.  From 
1106  to  1909  he  served  on  another  mission  for  the  Mormon 
Church.  Since  1909  he  has  been  in  private  practice  in  Salt 
Lake    City. 

Mr.  R.  A.  C.  Smith.  Chairman  of  the  New  York  State 
Harbor  Commission,  has  been  appointed  Commissioner  of 
Docks  of  the  City  of  New  York,  succeeding  Mr.  Calvin  Tom- 
kins.  Assoc.  Am.  Soc.  C.  E..  removed  by  Mayor  Gaynor.  as 
noted  elsewhere.  Mr.  Smith  is  President  of  the  American 
Mail  Steamship  Co..  President  of  the  North  American  Mail 
Steamship  Co..  President  of  the  Oakland  Bayside  Realty  Co, 
the  Pelham  Electric  Light  &  Power  Co.,  and  the  W.  K.  Niver 
Coal  Co.;  Vice-President  of  the  Chicago  Union  Traction  Co., 
a  trustee'of  the  American  Surety  Co..  Chairman  of  the  Executive 
Committee  of  the  Westchester  Lighting  Co..  a  director  of  the 
American  Tobacco  Co.,  the  Connecticut  Railway  &  Lighting 
Co..  H.  deCamanas  y  Carbajal.  the  Havana  Commercial  Co., 
the  Havana  Tobacco  C,  the  Holmes  Electric  Protective  Co. 
the  International  Banking  Corporation,  the  I"^"^''''":/"""^ 
Railway  Co.,  the  New  Niquero  Sugar  Co.,  >.ew  York  City  Rail- 
way Co.,  Flint  &  Co.,  John  Stephenson  &  Co.  and  the  Ilain- 
neld    Gas    &   Electric   Light    Co. 

Mr    Calvin    Tomkins,   Assoc.    Am.    Soc.   C.    E..   has   been    re- 

*  moved  from  the  office  of  Commissioner  of  Docks.  New  York 
City  by  Mayor  Gaynor,  because  of  a  difference  of  opinion  as 
to  the  proposed  dock  and  pier  improvements.  An  abstract  of 
the    statement    Mv.    Tomkins    gave    to    the    press    on    Apr.    4    is 


Board  of  Estimate— whether  adopted  by  choice  or  accepted 
f.ir  exoediencv— bv  which  the  great  bulk  of  our  profit-paying 
iock  investment  exemption   ($50,000,000  out  of  $65,000.0(10,    has 


been  taken  for  subwavs  and  the  development  of  a  freight 
terminal  svstem  left  for  exploitation  by  private  monopolies; 
the  lA^  bv  which  but  two  years  ago  New  York  pledged  her- 
^el-  •  1  furnish  modern  port  facilities  at  tne  lowest  cost  a;; 
wh'  •  V  thev  could  be  made  self-sustaining,  and  now  so 
ame'led  as"  to  return  to  the  old  system  under  which  our  com- 
mpv.  -  has  been  charged  "all  it  would  bear'  for  public  and 
Sl-lv-^te  profttT  and  the  limited  fund  left  for  the  Dock  De- 
nartment  which  it  is  planned  to  use  to  procure  exclusive 
New  York  Central  right-of-way  and  most  expensive  express 
sttamship  piers,  instead  of  for  the  general  extension  of  our 
Commercial,  dock  and  terminal  system,  including  ample  long 
pier   provlsions-^[New   York   "Evening   Post.      Apr.   4  ] 
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Mr.  E.  H.  McHenry.  M.  Am  Soc.  C.  E.,  has  resigned  as 
Vice-President  of  the  New  York,  New  Haven  &  Hartford  R.R.. 
effective  May  1.  Mr.  McHenry  has  been  Vice-President  in 
charge  of  maintenance  and  construction  since  1904.  and  it 
has  been  under  his  general  supervision  that  electric  power 
system  of  the  railway  has  been  established  and  extended. 
Until  a  short  time  ago,  Mr.  McHenry  was  in  charge  of  the 
construction  and  maintenance  departments  of  the  Boston  & 
Maine  R.R.  also.  Mr.  McHenry  was  born  in  Cincinnati.  Ohio, 
in  1859  and  was  educated  at  the  Pennsylvania  Military  Col- 
lege at  Chester,  Penn.  He  began  engineering  worlv  in  1SS3 
as  a  rodman  on  the  Black  Hills  branch  of  the  Northern  Pa- 
cific Ry.  In  10  years  Mr.  McHenry  passed  through  all  the 
engineering  grades  from  rodman  to  Chief  Engineer.  After 
three  years  as  Chief  Engineer  of  the  Northern  Pacific  Ry.,  he 
was  appointed  Receiver,  and  on  the  reorganization  of  the  rail- 
way again  became  Chief  Engineer.  He  resigned  in  1901.  and 
after  spending  two  years  abroad  in  Japan,  China  and  the 
Philippine  Islands,  he  became  Chief  Engineer  of  the  Canadian 
Pacific  Ry.  In  October,  1904,  he  was  made  Vice-President  of 
the  Consolidated  Ry..  in  charge  of  construction,  operation  and 
maintenance  of  the  electric  railway  lines  of  the  New  York. 
New  Haven  &  Hartford  R.R.  The  office  of  Vice-President  in 
charge  of  construction  and  maintenance  will  be  abolished  and 
the  duties  of  the  office  assumed  by  different  branches  of  th-^ 
engineering  department. 


OBITUARY 


George  William  Quintard,  President  of  the  Quintard  Iron 
Works.  New  York  City,  died  at  his  home  in  that  city  on  Apr. 
3,  in  his  91st  year.  Mr.  Quintard  was  born  in  Stamford,  Conn., 
and  when  15  years  of  age  went  to  New  York  City,  where  he 
found  employment  as  a  grocery  clerk.  Later  he  established 
a  grocery  business  of  his  own.  In  1844  he  married  Miss 
Frances  A.  Morgan,  daughter  of  Charles  Morgan,  of  the  Mor- 
gan Iron  "Works.  A  few  years  later  he  was  admitted  to  mem- 
bership in  the  firm  of  T.  F.  Secor  &  Co..  owners  of  the  Mor- 
gan Iron  Works.  Mr.  Quintard  assumed  control  of  the  com- 
pany in  1852,  and,  excepting  two  years,  was  Manager  until 
1867,  when  he  sold  his  interests  and  became  President  of  the 
New  York  &  Charleston  Steamship  Co.  During  the  Civil  War 
Mr.  Quintard's  company  built  many  marine  engines  and  other 
equipment  for  the  United  States  Navy.  Two  years  after  his 
retirement  from  the  Morgan  Iron  Works  he  established  the 
Quintard  Iron  Works  and  built  up  a  large  and  prosperous 
industry  for  the  manufacture  of  marine  engines  and  machin- 
ery. Some  years  ago  he  retired  from  the  active  management 
of  this  company  and  from  numerous  other  enterprises  with 
which  he  had  been  associated,  to  enjoy  a  well-earned  rest.  Mi\ 
Quintard  was  a  life  member  of  the  Society  of  Naval  Archi- 
tects and   Marine   Engineers. 


Robert  Wadsworth  Prentiss,  Professor  of  Mathematics  and 
Astronomy  at  Rutgers  College,  died  at  his  home  in  New 
Brunswick,  N.  J.,  Apr.  5.  He  was  born  at  Brighton,  Mass.,  in 
1857,  and  graduated   from  Rutgers  College  in  1878. 

William  H.  Fletcher,  M.  Am.  Soc.  M.  E.,  Vice-President  of 
the  W.  &  A.  Fletcher  Co.,  steamboat  and  yacht  builders.  Presi- 
dent of  the  Consolidated  Iron  Works,  of  Hoboken,  N.  J.,  and 
Vice-President  of  the  North  River  Iron  Works,  of  Hoboken, 
died  at  his  home  in  New  York  City,  Apr.  2,  Mr.  Fletcher's  firm 
has  built  some  of  the  largest  steamships  and  steam  yachts 
in  America,  including  the  turbine  steamers  "Harvard"  and 
"Yale"  for  the  Metropolitan  Steamship  Co.,  now  in  service  on 
the  Pacific  coast,  the  steam  yacht  "Corsair"  for  the  late  J.  Pier- 
pont  Morgan,  and  many  others.  Mr.  Fletcher  was  a  member 
of  the  Society  of  Naval  Architects  and  Marine  Engineers  and 
a  Past-President  of  the  Engineers  Club  of  New  York  City. 
Mr.  Fletcher  was  56  years  old  and  is  survived  by  a  widow, 
two  sons  and  a  daughter. 

James  Wilson  I'etheram,  former  Chief  Engineer  of  the 
Missouri,  Kansas  &  Texas  Ry.  of  Texas,  died  at  his  home  in 
Dallas.  Tex.,  Mar.  26,  aged  70  years.  He  was  born  at  Largo, 
Scotland,  and  was  educated  at  St.  Andrews  University.  He 
came  to  America  in  1873  and  entered  the  service  of  the  Credit 
\'alley  Ry.  in  Canada  as  Resident  Engineer.  From  1875  to 
1879  he  was  Assistant  Engineer  of  the  same  railway.  Two 
years  later  Mr.  Petheram  was  appointed  Chief  Engineer  of 
the  Georgian  Bay  &  Wellington  Ry..  but  a  year  later  he  re- 
signed to  become  Assistant  Engineer  of  the  Chicago  &  West 
Michigan  Ry.  In  1884  he  was  promoted  to  be  Chief  Engineer 
of  this  railway.  In  1888  he  was  appointed  General  Road- 
master  of  the  Missouri,  Kansas  &  Texas  Ry.  of  Texas,  and 
In  1893  became  Chief  Engineer,  which  position  he  held  until 
1909,  when  he  suffered  a  stroke  of  paralysis.  From  this  he 
never  fully  recovered  and  was  not  again  able  to  practice 
his  profession. 

Rear-Admlral  John  W.  Moore,  former  Chief  Engineer  of 
the  United  States  Navy,  died  at  hla  home  In  Rldgewood.  N.  J., 
Mar,  30,  He  was  born  at  Plattsburgh,  N.  Y.,  May  24,  1832.  He 
was  educated  at  Plattsburgh  Academy  and  WllUston  Semi- 
nary, and  In  1853  rtcelved  an  appointment  in  the  United 
StateH  Navy  as  Third- AsHlstant  Engineer.  He  was  promoted 
through  the  various  grades  to  be  Chief  Engineer  In  1861.  Ho 
uervi'd  on  the  U.  S.  S.S.  "Niagara"  on  the  first  Atlantic  cable  ex- 
pedition and  saw  much  active  service  during  the  Civil  War. 
Rtar-Admlral  Moore  Is  credited  with  being  the  originator  of 
chain  cable  protection  for  the  sides  of  wooden  ships,  of  "war 
paint"  for  making  nhlpa  less  visible  In  action,  of  the  fighting 
top  now  universally  used  on  war  vessels  and  other  Improve- 
ments In  waruhlpB,  He  served  as  Superintendent  of  Ironclads 
at  New  York  and  Itoslon,  18fi3-'67;  he  was  Fleet  Engineer  on 
the  BlafT  of  Admiral  Farrugul  on  the  cruise  of  the  lOuropeim 
i«|uadron  In  lH67-'8.  and  wan  afterward  on  duty  at  various 
times  In  all  the  Imiiortant  Navy  Yards.  He  was  retired  In 
1S91  with  the  rank  of  Commodore  and  advanced  to  the  rank 
of  Rear-Admlral   In   1906. 


DETROIT   ENGINEERING    SOCIETY. 

Apr.    18.      Annual    meeting    at    Detroit,    Mich.      Secy.,    F,    H. 
Mason.    614   Moffat   Bidg.,    Detroit,   Mich. 

UT.VH    SOCIETY   OF    ENGINEERS, 

Apr.    IS.      Annual    meeting   at    Salt    Lake   City,    Utah.      Secy., 
R.  B.  Ketchum,   702  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

SOUTHERN   GAS   ASSOCIATION. 

Apr.    18-20.      Annual    meeting   at    Charlotte,    N.    C.      Secy.,    E. 

D.  Brewer,    Atlanta,    Ga. 

NATIONAL  GOOD  ROADS  FEDERATION. 

Apr.     24-25.       Annual     convention.       Secy,,     J.     -\.     Rountree, 
Birmingham,    .\la. 

IOWA    STREET    AND     INTERURBAN    RAILWAY    ASSOCIA- 
TION. 
Apr.    24-26.      Annual    convention    at    Waterloo,    owa.      Secy,, 
H.  E.  Weeks.  Davenport,  Iowa. 
NATIONAL  CONFERENCE   ON  CITY   PLANNING. 

Mav    5-7.      Annual    conference  at  Chicago,    111.      Secy.,    Flavel 
Schurtleff,    19   Congress  St.,   Boston,    Mass. 
GAS,  ELECTRIC  AND  STREET  RAILWAY  ASSOCIATION  OF 
OKLAHOMA. 
May    6-8.       Annual     convention    at     Oklahoma    City,      Okla. 
Secy.,  H.   V.    Bozell,   Norman,    Okla. 
AIR  BRAKE  ASSOCIATION 

May  6-10   Annual  convention  at  St.   Louis,  Mo.     Secy.,   F.  M. 
Nellis.    53    State   St..    Boston.    Mass. 
SOUTHWESTERN  WATER  WORKS  ASSOCIATION. 

May  12-14.     Annual   convention  at   Ft.   Worth.  Texas.     Secy., 

E.  L.   Fulkerson,    Waco.   Tex. 
NATUR.VL  GAS  ASSOCIATION   OF  AMERICA. 

Mav    20-22.      Annual    meeting   at    Cleveland.    Ohio.      Secy..   N. 
W.  Giftord,   26  Central  Square,   East   Boston.   Mass. 
SOUTHWESTERN  ELECTR1C.\L  AND  GAS  .VSSOCIATION. 
May    21-24.       Annual    meeting    at    Galveston,    Texas.      Secy., 
H.   S.   Cooper,    405    Slaughter   Bldg..    Dallas,   Texas. 
NATIONAL   ASSOCIATION   OF   MANI'FACTrRERS. 

Mav    19-21.      Annual    meeting   at    Detroit.    .Mich.     Secy..    G.   S. 
Boudinot,   30  Church  St.,  New   York  City. 
AMERICAN  ASSOCIATIO.N  OF  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    mieting    at    Chleago.    ill.      Secy.,    A.    G, 
Thomason,  834  Old  South   Bldg.,    Boston.   Mass. 
AMERICAN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

Mav  20-23.      Spring   meeting  at    Baltimore.   Mil.     Secy.,  C.    W. 
Rice,   29   W.   39th   St„   New    York  City. 
INTERNATIONAL  RAILWAY   FUEL  ASSOCIATION. 

Mav    21-24.      Annual    meeting    at    Chicago.    111.      Secy.,    C.    G. 
riall,  922   McCormIck   Bldg.,  Chleago,   111. 

ohio    society    of    mechanical,     electrical,    and 
stf;am  engineer.s. 

May    22-24.       Annual    meeting    at    Springfield,    Ohio.       Secy., 

F",     E     Sanborn.    Columbus,    Ohio. 
MASTER   BOILER    MAKERS'    ASSOCIATION. 

Mav  26-29,     Annual  meeting  at  Chicago.  III.     Secy.,  Harry  V, 

Vought,    96    Liberty    St.,    New    York    City. 

.\nierlrnn  Soele«>-  «if  <'lvll  KnainrrrH — The  annual  conven- 
tion   will    be    neld    In    Ottawa,   Can.,   June    17-20,    1913. 

Niitlonal  Good  RondH  Frdrra^lon — This  association  will 
meet  In  Birmingham.  Ala..  Apr.  24-25.  Delegates  are  ex- 
piTted  from  all  the  stati-s  of  the  union.  The  object  of  thl« 
federation  Is  stated  to  be  to  organize  the  advocates  of  Im- 
proved highways  In  "one  grand  consolidated  body"  to  aid  In 
securing  federal,  state  and  county  aid  for  road  building.  One 
of  the  features  of  the  mei'tlng  will  be  an  exhibition  of  road- 
making  machinery  and  material.  Including  the  much  exhibited 
exhibit  of  the  U.  S.  Odin,  of  Public  Roads.  The  secretary  Is 
J.    A.    Rountree,    Birmingham,    Ala. 


April  10,  1013  ENGTNKKUINC     NEWS 

■jiiiiiiii HiiiiMniiii iiiuiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiii iiiiininii i iiiiiiiiiiiiiiiiin mi mi mmiimiiiiim iiimiii iiiiinii 


39 


CONSTRUCTION     NEWS 


ill I >ii""'i' '"Ill"" """ ""> '"' """ I """"""I" <i "I iiniin I I iiiiiiiiiiiiiiiiiiiiiii immmimiiiiiiiiuniiimim mil i iiiiiii mi uiiin imiiiiiiiiiiiriiiiiiiniitniiig 


i(i    In    lOnKlneering   News.      +   Denotes  contract  awardc 


imcH   of  sue- 


RAIIAVAVS 

Rhode  Island — Grand  Trunk  Uy. — This  company,  accord- 
inK  to  press   reports,    has   offered   to   turn   ov  ' 

Rhode    Island    its    entire    unfinished    Southe 

R.K.  on  condition  that  the  state  compiete  and  opeiate  the 
road  under  certain  specified  conditions.  Kd.  J.  Chamberlain 
is    Ch.    Engr, 

PeDUNylvouia — Chambersburg  &  Shippensburg  Uy. — This 
company  has  applied  tor  a  charter  for  the  construction  of  a 
railroad  from  Ked  Bridge  Parli,  Chambersburg.  north  and  east 
through  Greene  and  Southampton  Townships,  Franlvlin  (.'ounty, 
following  in  a  general  direction  the  line  of  tlic  Harrisburg, 
Carlisle  and  Chambersburg  turnpike  road,  to  the  westi'rn  line 
of  Shippensburg.  a  distance  of  nine  miles.  Capital,  $250,000. 
The  main  ofHces  of  the  company  will  be  at  Chambersburg. 
J.  G.  Schaff,  Chambersburg,  is  an  incorporator. 

♦  Buffalo,  Rochester  &  Pittsburgh  R.R. — This  company 
has  awarded  contracts  as  follows:  To  the  MILLER  CON- 
STRUCTION CO.,  Loch  Haven.  Penn..  for  grading  and  ma- 
sonry worlc  on  a  branch  five  miles  in  length  near  Lucerne, 
Penii. :  to  LANE  BROS.  CO..  AltaVista,  Va.,  for  grading  and 
masonry  on  12  miles  of  second  track  work  and  for  grade 
revision  between  Rochester,  N.  Y.  and  Scottsville. 

.'\labnina — Seaboard  Air  Line  R.R. — This  company  is  plan- 
ning for  the  construction  of  a  branch  line  from  Wellington, 
to  Lagarde,  Ala.  W.  D.  Faucette,  Portsmouth,  Va.,  is  Ch. 
Engr. 

+Gulf,  Florida  &  Alabama  Ry. — This  company,  it  is  re- 
ported has  awarded  the  contract  to  J.  T.  MCCARTHY  &  CO., 
Gainesville,  Ga.,  for  grading  20  miles  of  its  extension  from 
Jonesville,    northerly. 

Louixlana — Monroe,  Louisiana  &  Gulf  Ry. — This  company 
has  been  organized  for  the  purpose  of  constructing  or  pur- 
chasing a  railroad  from  Monroe.  La.,  in  a  southwesterly 
direction  to  Winfleld,  with  a  New  Orleans  connection.  The 
charter  of  the  company  has  been  filed.  Capital,  $1,000,000.  J. 
M.   Parker.  New  Orleans,   is  Pres. 

Ohio — Lorain.  Ashland  &  Southern  R.R. — Bids  will  be  re- 
ceived until  noon,  Apr.  15,  by  the  West  Virginia  &  Ohio  Con- 
struction Co..  for  the  construction  of  24  miles  of  railroad  be- 
tween Wellington,  Ohio,  and  Ashland,  Ohio.  Specifications 
and  full  information  may  be  obtained  at  the  ofBce  of  J.  P. 
Ramsey,   Ch.   Engr.,   Wellington. 

Illinois — Illinois,  Iowa  &  Minnesota  R.R. — This  company 
plans  to  construct  a  line  of  railroad  from  Rockford.  111.,  to 
Beloit.  Wis. 

Illinois  Central  R.R. — This  company  is  planning  for  the 
construction  of  its  four-track  system  from  Matteson  to 
Kankakee,  III.     A.  S.  Baldwin,  Chicago.  III.,  is  Ch.   Engr. 

VVIsoouMin — Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry. — 
This  company  has  been  granted  permission  to  straighten  its 
tracks,  reduce  grades  and  double-track  its  line  from  Knapp 
to  Northline,  about  50  miles.  C.  W.  Johnson,  St.  Paul.  Minn.. 
Is  Ch.  Engr. 

Wiaconsin — Chicago,  Burlington  &  Quincy  R.R. — This  com- 
pany will  construct  second-track  from  McCartney,  Wis.,  to 
Bagley,  Wis.,  a  distance  of  about  23  miles:  from  Prairie  du 
Chien  to  Charme.  seven  miles;  from  De  Soto  to  Victory,  six 
miles,  and  from  Fountain  City  to  Alma.  14  miles.  Estimated 
cost,  about  $3,800,000.     T.  E.  Calvert,  Chicago,  III.,  is  Ch.   Engr. 

Sonth  Dakota — Sioux  Valley  &  Northern  R.R. — This  com- 
pany has  obtained  a  charter  for  the  construction  of  a  railroad 
100  miles  in  length,  from  Watertown,  S.  D..  through  Coding- 
ton. Grant  and  Robert  Counties  to  the  northern  section  of  the 
Slate.  The  capital  of  the  company  is  $1,000,000.  F.  J.  Klix, 
Summit,  S.  D..  is  one  of  the  directors. 

.Miasouri — Shelby  County  R.R. — This  company  has  grading 
work  to  let  to  the  amount  of  about  22  miles.  Further  infor- 
mation may  be  obtained  from  L.  B.  Houclt.  Cape  Girardeau. 
Mo.,   Pres. 

Texas — Gulf,  Texas  &  Western  Ry. — This  company  is  mak- 
ing preliminary  surveys  for  the  construction  of  an  extension 
westerly  from  Seymour,  Tex.  One  survey  extends  from  Sey- 
mour, northwesterly  to  Floydada.  150  miles.  The  other  sur- 
vey was  run  from  Seymour  to  Crosbyton.  125  miles.  B.  B. 
Cain,  Dallas,  Tex.,  is  Viee-Pres.  and  Gen.  Mgr. 

Colorado — Plateau  Valley  R.R. — This  company  has  com- 
pleted financial  arrangements  for  the  construction  of  its  pro- 
posed railroad  from  Grand  Junction,  Colo.,  to  Collbran,  Colo. 
J.    J.    Yeckel,    Denver,    Colo.,    is    Pres. 

Washington — Walla  Walla  Valley  Ry. — This  company  will 
spend  $150,000  for  extensions  and  improvements  near  Walla 
Walla,  Wash.     D.  P.  McGee,  Portland,  Ore.,  is  Ch.   Engr. 

+WaMhinKtan — Northern  Pacific  Ry.  Co. — W.  L.  Darling, 
Chief  Engineer  of  this  company,  h.as  let  the  contract  to 
CAUGHREN  &  WOLDSON.  of  Seattle  and  Spokane.  Wash., 
for  rebuilding  the  portion  of  the  company's  line  between  Seat- 
tle and  Sumas.  on  the  international  boundary.  The  contract 
involves  the  immediate  expenditure  of  approximately  $700,000. 
This  is  the  first  unit  of  extensive  improvements  planned  by 
the  road  to  be  completed  within  two  years,  which  will  call 
for  an  aggregate  expenditure  of  not  less  than  $4,000,000. 
The  Keasel  Construction  Co..  Tacoma.  has  the  contract  for 
rebuilding  that  portion  of  the  Lake  Washington  belt  line 
of  the  company  between   Kirkland  on  the   east  shore   of  Lake 


Washington  and  Woodinvllle  by  means  of  which  the  road  Is 
to  be  straightened  and  steep  grades  eliminated.  There  la  a 
two-fold  purpose  back  of  this  lmprov<-ment,  viz.,  the  plac- 
ing of  Everett  on  the  main  line  between  Seattle  and  Van- 
couver, B.  C.  and  reconstruction  of  the  trackage  so  that 
heavy  shipments  of  timber  can  be  handled  from  the  country 
north  of  Seattle  direct  to  Auburn  Junction,  where  eastbound 
train-load   trallic  will   be   made   up. 

The  Fidelity  Lumber  Co.  will  build  a  logging  railroad 
from  the  mouth  of  Skookum  Creek  to  timber  holdings  seviral 
miles  away.  Another  liiu'  from  LeClerc  Creek  to  timber 
owned    by    the    Panhandle   Lumber   Co.    is    proposed. 

Grants  Pass  &  Crescent  City  R.R. — This  company  is  plan- 
ning to  construct  a  railroad  from  Grants  Pass.  Ore.,  to 
Crescent  City.  Calif.,  together  with  a  number  of  branch 
lines  totaling  over  120  miles.  The  company  is  capitalized  at 
$5,000,000  and  J.  F.  Reddy,  N.  L.  Gllky  and  W.  W.  Harmon 
are   interested. 

California — Chowchilla  Pacific  R.R. — This  company.  It  Is 
reported,  has  awarded  contracts  for  the  construction  of  Its 
proposed  line.      Work   will   begin  at   once. 

California  R.R.  &  Navigation  Co. — This  company  plans  to 
construct  a  railroad  from  Snowden.  on  the  line  of  the  South- 
ern Pacific  Co.,  to  Fort  Jones,  Calif.,  and  various  brunches. 
The  entire  length  of  the  proposed  line  will  be  350  miles.  Sur- 
veys for  the  construction  of  the  first  110  miles  have  been 
made.  G.  W.  Bartle,  fi04  Exchange  Bldg.,  Los  Angeles,  Calif.. 
is  Pres. 

California — Nevada  County  Narrow  Gage  R.R. — This  com- 
pany is  planning  to  change  the  gage  of  the  road  to  standard 
gage  and  make  other  Improvements  to  cost  $500,000.  The 
work  of  changing  the  gage  will  be  commenced  shortly  on  the 
section  from  Colfax  to  Bear  River,  a  distance  of  four  miles. 
C.  P.  Longbridge  is  Gen.  Mgr.  and  Ch.  Engr.,  Grass  Valley, 
Calif. 

Northern  California  R.R.  &  Navigation  Co. — This  company, 
recently  incorporated,  with  a  capital  stock  of  $1,000,000,  an- 
nounces its  intention  of  constructing  110  miles  of  railroad 
lines  in  Siskiyou  County  as  follows:  From  Snowden  on  line 
of  the  Southern  Pacific  Co.,  to  Yreka,  thence  to  Fort  Jones, 
Etna  and  the  Callahan  Ranch,  the  western  terminus  to  be  at 
Happy  Camp.  The  directors  of  the  company  are:  George  VV. 
Bartle.  Pres.;  Oscar  W.  Bartle,  J.  D.  Rhoades,  S.  Swinson,  R. 
B.   Howarth  and   F.  C.   Messick,   all  of  Los  Angeles,   Calif. 

New  Rrunswlclc — Suburban  Rys. — The  Legislatui'e  of  the 
Province  of  New  Brunswick  has  passed  a  bill  authorizing  this 
company  to  construct  suburban  lines  from  .St.  John.  N.  B. 
The  following  lines  will  be  built:  To  Loch  Lomond.  10  miles: 
to  Rothesay,  nine  miles;  to  Millidgeville.  three  miles,  and  to 
W^estfleld,  14  miles.  The  bill  provides  that  $50,000  in  con- 
struction must  be  spent  the  first  year,  the  same  amount  the 
second  year,  and  $100,000  the  third  year. 
KLI3CTHIC    H.lIi>W.\YS 

Portland,  Maine — The  construction  of  a  10-mile  line  from 
Portland  to  Lewiston  is  contemplated  by  the  Portland.  Gray 
&  Lewiston  R.R.  Co.     C.   H.   Barron.  Lewiston,   is  Ch.    Engr. 

Merldan,  Conn. — Committees  have  been  appointed  from 
Meridan,  New  Britain  and  Kensington  to  take  steps  toward 
the  extension  of  the  line  of  the  Connecticut  Co.  to  the  towns 
which  they  represent.  Francis  Atwater.  of  Meridan  and  C.  F. 
Lewis,    of   Kensington,    are    interested. 

Yonkers,  N.  V. — The  Yonliers  R.R.  Co.  has  applied  for  per- 
mission to  extend  and  double-track  several  of  its  lines  in 
Yonkers.     P.  J.    Donovan.   Yonl<ers.  is  Supt. 

Trenton,  !V.  J. — The  New  Jersey  &  Pennsylvania  Traction 
Co.  has  applied  to  the  City  Council  for  permission  to  build 
a  double-track  line  from  the  Calhoun  St.  Bridge  to  the  feeder 
on  Calhoun  St.  W.  H.  Janney,  Philadelphia.  Penn..  is  Gen. 
Mgr.  and  Pur.  Agt. 

Bridgeport,  Penn. — The  Phoenix.  Valley  Forge  &  Stafford 
St.  Ry.  Co.  Is  making  surveys  for  the  construction  of  its 
proposed  line   from  Valley  Forge   to  Bridgeport. 

California,  Penn. — The  .A.llenport  cS:  Roscoe  Electric  St.  Ry. 
Co.  has  been  granted  a  franchise  to  construct  and  operate  an 
electric  railway  through   California. 

Cambridge,  Penn. — The  Northwestern  Rys.  Co.  is  consider- 
ing plans  for  the  construction  of  an  electric  railway  from 
Venango  to  Cambridge.  Charles  Murray,  Meadville,  is  Gen. 
Mgr.  and  Pur.  Agt. 

Geistonn,  Penn. — The  Oakland.  Geistown  &  Arbutus  Park 
Ry.  Co.  has  been  organized  for  the  purpose  of  constructing 
an  electric  railway  to  connect  Oakland.  Geistown  and  Arbu- 
tus Park.  William  H.  Sunshine,  O.  P.  Thomas  and  Albert 
Stenger  are   interested. 

Richmond,  Va. — The  City  Council  has  granted  the  Rich- 
mond &  Henrico  Ry.  Co.  two  franchises  to  extend  its  Fulton 
Hill  and  35th  St.  lines.  C.  Sims-Bailey,  Richmond,  is  Gen. 
•Supt.  and  Pur.  Agt. 

Grafton,  ^V.  Va. — Plans  are  being  prepared  by  the  Grafton 
Traction  Co.  for  the  extension  of  its  line  to  Pruntyville.  this 
spring.      George   L.   Hartley.   Grafton,   Is  Supt.   and  Pur.   Agt. 

Moreantonn,  W.  Va. — The  Morgantown  Interurban  Rv.  Co. 
has  been  granted  a  franchise  by  the  City  Council  of  Morgan- 
town  to  construct  and  operate  an  electric  line  over  several 
streets  of  the  city.  This  is  part  of  a  proposed  line  to  con- 
nect Morgantown,   W.  Va..   and   Point  Marion,    Penn. 
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Beaufort.  >'.  C. — The  Beaufort  Terminal  Ry.  Co.  has  been 
incorporated  to  construct  and  operate  an  interurban  railway 
from  Beaufort  to  Cape  Lookout,  about  12  miles.  E.  C.  Dun- 
can   and    F.    L.    Nicholson,    of   Norfolk,    are    interested. 

\thenH.  Ga. — Plans  are  beinf?  considered  by  the  .\thens  Ry. 
&  Electric  Co.  for  the  extension  of  its  line  to  Barberville, 
Fla.     C.  L.  Proctor,  Athens,  is  Gen.  Supt.  and  Pur.  Agt. 

Vtlanta,  Ga. — The  Georgia  Ry.  &  Electric  Co.  has  applied 
to  the  Countv  Commissioners  for  a  franchise  to  extend  its 
line  on  Howell  Mill  Road  to  Collier  Road.  G.  W.  Brine,  Elec- 
tric  &  Gas  Bldg.,  Atlanta,  is  Vice-Pres.  and  Gen.  Mgr. 

Rome.  Ga. — The  Rome  Ry.  &  Light  Co.  is  considering  plans 
for  the  construction  of  a  two-mile  extension  to  its  line  in 
Rome.     H.  J.  Arnold,   Rome,   is  Supt.  and  Pur.   Agt. 

Birmingham.  .\la. — J.  B.  Coyle  has  applied  to  the  City 
Council  for  a  franchise  to  construct  and  operate  an  electric 
railway  to  connect  the  West  End  of  the  city  with  South  Bes- 
semi  r  and  Ensley. 

AmenTllle.  L,a. — The  New  Orleans  &  Western  Ry.  Co.  is 
planning  the  construction  of  an  extension  to  its  line  from 
Amesville  to  Westwego.  The  company  also  plans  to  construct 
a  belt  line  around  the  Harvey  and  Marrero  additions  in  New 
Orleans.      C.  D.  Warren,  Gretna,  La.,  is  Pres. 

Knoxvlile.  Teun The   construction    of   an    electric  railway 

from  Knoxville  to  Bearden.  about  five  miles,  is  under  con- 
sideration by  the  Knoxville  Ry.  &  Light  Co.  T.  C.  Kelly, 
Knoxville,  is  Supt.  Ry. 

Piqna,  Oliio — Work  is  to  be  started  early  in  .\pril  by  the 
Piqua  &  Bradford  Traction  Co.  on  a  line  to  connect  towns  ot 
Covington  and  Bradford.  The  company  was  recently  or- 
ganized for  the  purpose.  J.  H.  Marlin  is  interested.  Noted 
Apr.   3. 

Gary,  Ind.^ — Plans  are  being  prepared  by  the  Gary  &  ^?.' 
terurban  Ry.  Co.  for  the  extension  of  its  lines  in  Gary.  W.  C. 
Phillips,  Gary,  is  Supt. 

XewcaBtle,  Ind.  —  Preliminary  arrangements  are  being 
made  bv  the  Union  Traction  Co..  of  Indiana,  for  the  construc- 
tion of  its  proposed  electric  railway  from  Newcastle  to 
Muneie,  about  18  miles.  H.  A.  NichoU,  Anderson,  Ind..  is 
Gen.   Mgr.      Noted  Nov.   7. 

UivoHMo.  Mieh. — Plans  have  been  completed  for  the  pro- 
posed electric  railway  to  connect  Owosso  and  Pontiac.  W.  B. 
McLaughlin  and  O.  H.  Lau,  of  Detroit,  Mich.,  are  interested. 

Qninoy.    Ill The    Quincv    Ry.    Co.    proposes    to    build    two 

miles  of  additional  track  in  Quincy  this  spring.  H.  E.  Chub- 
buck,   Peoria,  is  Gen.  Mgr. 

.lllouez.  WId. — Plans  are  being  prepared  by  the  Great 
Northern  R.R.  Co.  for  the  construction  of  a  trolley  line  from 
AUouez  to  Sanders.  C.  L.  Daugherty.  St.  Paul,  Minn.,  is  Elec. 
Engr. 

Pieeon,  WId The  Pigeon  Valley  Ry.  Co.  has  been  organ- 
ized to  construct  and  operate  an  electric  railway  from  Pigeon 
to  Hale  and  Northfield. 

Clinton.  Iowa — The  City  Council  has  granted  a  franchise  to 
the  Clinton  St.  Rv.  Co.  to  construct  and  operate  an  electric 
railway  in  Clinton.     A.  L.  Schuyler,  Clinton,  is  Secy. 

.trknniiaH  City.  Kan. — Press  reports  are  to  the  effect  that 
the  Interstate  R.R.  &  Traction  Co.  is  considering  plans  for 
the  construction  of  an  interurban  railway  to  connect  Ar- 
kansas Citv,  Kan.,  and  Ponca  City.  Okla.,  and  eventually 
Guthrie.  Okla.  O.  L.  Brown,  Arkansas  City,  and  J.  M.  Van 
Winkle,    Ponca   City,   are   interested. 

Topeka.   Kan Plans    have    been   prepared    by    the    Topeka- 

Kinsas  Citv  Interurban  Ry.  Co.  for  the  construction  of  an 
electric  railway  to  connect  Lawrence,  Kansas  City  and  Topeka. 
F.  H.  Thomas  and  R.  E.  Townsend,  of  Topeka,  are  Interested. 
Grand  Forkn.  X.  D. — Included  in  the  extensive  improve- 
ments planned  by  the  Grand  Forks  St.  Ry.  Co.  Is  the  exten- 
sion of  its  line  into  East  Grand  Forks.  Thomas  Roycraft, 
Grand   Forks,  is   Gen.  Mgr.  and  Pur.   Agt. 

St.  Joxeph,  ,Mo. — Plans  are  being  prepared  by  the  St.  Joseph 
Ry  Light,  Heat  &  Power  Co.  for  the  construction  of  a  two- 
mile  extension  to  its  line  in  St.  Joseph.  J.  H.  Van  Brunt. 
St.    Joseph,    is   Vice-Pres.   and    Gen.    Mgr. 

Sand  SprlnKM.  Okla. — Plans  are  being  prepared  by  the  Sand 
.Springs  Ry.  Co.  for  the  construction  of  a  10-mlIe  extension 
to  Its  line  in  Sand  Springs.  Henry  T.  Morrison,  Tulsa,  is 
Supt. 

Canon  City.  Colo. — Preliminary  arrangements  are  being 
made  bv  Frederick  B.  Smith  for  the  construction  of  an  elec- 
tric railway  from  Canon  City  to  Royal  Gorge. 

Denver.  Colo. — Plans  are  being  prepared  by  the  Denver 
City  Tramwav  Co.  for  the  construction  of  a  two-mile  exten- 
sion to  Its  Sixth  Ave.  line.  John  A.  Beeler.  Tramway  Hldg., 
Denver,    [«  Gen.    Mgr. 

Cnhlnell.  Idaho — The  Caldwell  Traction  Co.  contemplates 
the  (  xl>  n.slon  of  Its  line  around  the  Deer  Flat  Reservoir  In 
Caldwell. 

I'etnluma.  Calif. — The  ivtaluma  &  Santa  Rosa  Ry.  Co.  Is 
considering  plans  for  the  construction  of  a  trolley  line  from 
Liberty  station  to  Two  Rock  station,  about  six  miles.  R.  M. 
Van   Frank,   Petaluma,  is  Pres. 

San  Franclneo,  Calif.— Bids  will  be  culled  for  shortly  for 
the  extension  of  the  Geary  SI.  Municipal  Ry.  from  Geary 
St.  and  33rd.  Ave.  to  the  beach.  The  work  will  cost  about 
$60,00(1.      M.  M.   O'ShaughnesHV  In  City    ICngr.      Noted   Apr.   3. 

San  Joae,  Calif. — A  standard-giige  eli-ctric  railway  will  be 
constnicted  from  San  Jose  to  the  .San  Jose  Golf  and  Country 
Club,  a  distance  of  live  miles,  by  the  Southern  Pacific  Co. 
F.  E.  Chapin  Is  Gen.  Mgr.  of  the  electric  line  for  the  Southern 
Pacific  Co.  In  Santa  Clara  County. 

San  Jon*.  Calif. — The  Kan  JosC-  Terminal  Ry.  Co.  Is  con- 
Mlderlng  plans  for  the  construction  of  an  electric  railway  on 
Delmns  Ave.  and  East  Santa  Clara  St.  John  Mehling,  San 
JOHf:   Is  VIre-Pres.   and  O.n.    Mgr. 

Stoekton,  Cnllf.^Plnns  are  being  prepared  by  the  Stock- 
ton, Terminal  &  Eastern  R.R.  Co.  for  the  conHtruttlon  of  an 
electric  railway  from  Unllota  to  Jenny  LInd,  about  11  miles. 
George   S.    Cameron,   Stockton.    Is   Gen.    Mgr. 

St.  John,  IV.  B. — The  Suburban  Ry.  Co.  has  been  organized 


to  construct  suburban  lines  from  St.  John  in  four  directions, 
to  Loch  Lomond,  about  10  miles,  to  Rothesay,  about  nine  miles 
to  Millidgeville.  about  three  miles,  and  to  VVestlield,  about  14 
miles. 

LIGHT,  HEAT  .\XD  POWER 

Beverly.  MasH. — The  Beverly  Gas  &  Electric  Co.  is  con- 
sidering plans  for  the  improvement  of  its  plant  and  exten- 
sion of  its  system.     A  Macauley,   Beverly,   is  Supt. 

Brimlield.    Mass The    Council    has    decided    to    install    an 

electric  street-lighting   system   in   Brimfield. 

+  Broekton.  Mass. — The  contract  for  the  electric-power 
plant  in  the  F.  E.  White  and  Marshall  factories  has  been 
awarded  to  the  ANDREWS  ELECTRIC  CO.,  17  North  Main 
St..    Brockton. 

+Easthampton.  Mass. — The  Easthampton  Gas  Co.  has 
awarded  the  contract  for  laving  five  milf^s  of  gas  mains,  to 
the   JOHN   M.   DINEEN  &   SONS   CO.,    of   Easthampton. 

Springfield,  Mass. — The  city  is  considering  plans  for  the 
installation  of  an  electric-light  plant  to  furnish  light  for 
the  recently  completed  group  of  municipal  buildings.  John 
A.   Dennison  is  Mayor. 

AVIIIIamston-n.  Mass. — Preliminary  arrangements  are  be- 
ing made  for  the  installation  of  an  electric-light  plant  at 
Williams  College,  to  supply  electricity  for  all  the  college 
buildings. 

Falls  Village.  Conn. — The  consolidation  has  been  com- 
pleted of  the  Connecticut  Power  Co.,  Middletown  Electric 
Light  Co.,  New  London  Gas  &  Electric  Co.  and  the  Eastern 
Connecticut  Electric  Power  Co.  to  be  known  as  the  Con- 
necticut Power  Co.  under  management  of  the  Stone  &  Wtb- 
ster  Management  Association  of  Boston.  Mass.  The  Con- 
necticut Power  Co.  also  owns  the  Berkshire  Power  Co.  Canaan 
N.  H.  Norlfolk  Electric  Co.  and  Sharon  Electric  Co.  It  is  pro- 
posed to  develop  a  hydroelectric  plant  at  Falls  Village  on 
the  Hoosatonic  River  to  generate  12,000  hp.  with  a  later 
increase  to  16,000  hp. 

New  Haven,  Conn. — The  New  Haven  Gas  Light  Co.  is  to 
change  its  gas  plant  from  an  oil  gas-making  plant  to  a 
coal  gas  plant  and  will  also  make  extensive  additions  to 
the  plant. 

+  Shelton,  Conn. — The  Derby  Gas  Co.  has  awarded  the  con- 
tract for  the  construction  of  an  addition  to  its  gas  retort 
house  at  Shelton,  to  MAX  A.  DURRSCHMIDT.  Main  St., 
Derby. 

Elmlra.  X.  Y. — Plans  are  being  prepared  by  the  Elmlra 
Water.  Light  &  R.R.  Co.  for  the  construction  of  a  new 
power   station.      H.    M.   Beardsley,    Elmira,    is   Mgr. 

Phoenix,  X.  Y.. — At  a  recent  election  it  was  voted  to  in- 
stall   an    ornamental    street-lighting   system. 

Senera.  X.  Y.. — The  Town  Board  of  West  Seneca,  has  de- 
cided to  install  an  ornamental  street-lighting  system  in  the 
district  including  Ebenezer,  Gardenville  and  Winchester. 
About  350  lamps  will  be  required. 

Troy,  X.  V. — The  city  is  considering  plans  for  an  expendi- 
ture of  $67,000  for  the  installation  of  an  ornamental  street- 
lighting  system. 

Jersey  City.  X.  J. — The  Public  Service  Electric  Co,  has  been 
granted  permission  to  construct  an  addition  to  Its  power  sta- 
tion on  Duffield  Ave.  Estimated  cost.  $80,000.  Dudley  Far- 
rand  (   Newark,   is  Gen.  Ggr. 

A.MontelaIr,  X.  J. — Bids  will  be  received  by  Harry  Trippett, 
Town  Clk..  until  8  p.m.,  Apr.  14,  for  the  installation  of  a 
fire-alarm  cable  on  Bloomfield  Ave.  and  other  streets  in 
Iklontdalr.  Plans  are  on  file  at  the  ofl[ice  of  Edgar  S.  Classon, 
Town  Engr. 

AVestport.  Md. — The  Consolidated  Gas  &  Electric  Co.,  of 
Baltimore,  will  construct  an  addition  to  its  boiler  house  at 
Westport,  to  give  15,000  kw.  to  Its  present  capacity.  E.  D. 
Edmonston,  Baltimore,  Is  Gen.  Supt. 

<'amden.  S.  C. — Plans  have  been  prepared  for  the  c  nstruc- 
tion  of  a  municipal  electrlc-llght  plant  for  Camden.  Esti- 
mated   cost,    $35,000. 

OraogeburK,  S.  C. — See  item  under  Water  Supply-Irriga- 
tion. 

.\tlanta,  Ga. — The  city  la  considering  an  expenditure  of 
$95110  for  the  Installation  of  an  electric-generating  plant  In 
the  river  pumping  station.  R.  M.  Clayton  Is  Ch.  of  the  Con- 
struction Dept.   R.  C.  Turner  Is  City  Elecn. 

Guyton,    «ia. — See     Item    under    Water    Supply-irrigation. 
.Mneon,  Ga. — The    City   Council   has  granted  a  franchise    to 
the    (ieorgia     Public    Service    Co.     to    construct    and     operate 
a   gas   plant   at   Macon. 

+Tuscaloosa,  Ala. — The  Birmingham-Tuscaloosa  Ry.  & 
Utilities  Co.  has  awarded  the  contract  for  the  construction  of 
a  power  plant  at  Tuscaloosa  to  the  GENERAL  ELECTRIC 
CO.,    Schenectady,    N.    Y.,    at    $140,000, 

Dresden.  Tenn. — The  citizens  will  vote  .\pr.  24.  on  the 
proposition  to  Issue  $24,000  In  bends  for  the  construction  of 
an  electrlc-llght  plant. 

fileason,  Tenn.— Plans  arc  being  considered  for  the  con- 
strucllon    of    an    electrlc-llght    plant    at    Gleason. 

Cleveland.  Ohio— Bids  will  be  ri-<-elved  by  W.  J.  Spring- 
born.  DIr.  of  Pub.  Serv.  until  noon,  Apr.  10.  for  Installing 
a  Bteiim  inglne  and  generator  in  the  Colllnwood  Station  of 
the    municipal    alectrlc-llght    plant. 

Mndsry,  <tblo — Preliminary  arrangements  are  being  made 
by  the  village  for  the  construction  of  an  electrlc-llght 
plant. 

(ionhen,  Ind. — Plans  have  been  prepared  for  the  Improve- 
ment of  lhi>  municipal  electric  plant  and  system  at  Goshen. 
Estimated  cost  $30,000,  Hums  &  McDonnell,  Scarritt  Hldg., 
Kansas    City.    M<>..    are    Consult.    Engrs. 

Munrle,  Ind.— A  commlttei'  has  been  apnolntid  by  the  City 
Council  to  tiike  Htrps  toward  the  Installation  of  iin  orna- 
mintiil  stre.-l-llghtlng  system  for  Muncle.  Thumiis  B.  Park- 
inson   Ih  a    member    of    the    committee, 

Hushmore.  Ind. — PlaiiH  ari'  being  prepared  f'lr  llii'  liistulla- 
llon    of  an   electric-lighting  system   in    Rushmore. 
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Alliion,  >Ili-h. — rians  are  belnp;  considered  by  the  City 
Council  fur  the  construction  of  a  municipal  elcctrlc-llBht 
pluiit. 

Ann  Arbor,  Mich — Hlds  will  soon  be  received  by  Gardner 
S.  Willi!' ms.  Consult,  Entfr.,  Ann  Arbor,  tor  the  construction 
of  a  power  plant  and  a  dam  at  the  Argo  plant,  near  Ann 
Arbor   of    the   Eastern    Miehigan    Kdlson   Co. 

CurNonvllle.  Mich. — Plans  are  beinK  prepared  for  the  con- 
struction of  a  municipal  electric-llBhl  plant  at  Carson- 
ville. 

Krorxe,  Mich. — The  Eastern  Jlichigan  Edison  Co.  is  con- 
sidering^ plans  for  the  installation  of  an  electric  system  In 
Rcorse.  J.  W-  Urennan,  IS  Washington  Ave.,  Detroit,  Mich., 
Is   Pur.   Ast.      Noted   Mar.    27. 

(irnnd  Raplilx.  Mich. — Plans  have  been  prepared  for  the 
installation  of  an  ornamental  street-llKhtlnK  system  on  Ionia 
Ave.,  from  Uakes  to  Lyon  St.  Estimated  cost,  $S520.  L. 
Stevens  is  City  Engr. 

Centrnlln.  111. — The  City  Council  is  considerinK  the  installa- 
tion of  an  ornamental  lighting  system  on  several  streets.  Lee 
S.  Trainor  is   City   Engr. 

.Mount  I'ulaMkI,  III. — The  City  Council  has  granted  a 
franchise  to  West  &  Veail,  owners  of  the  local  electric-light 
plant,   to   Improve   its   plant  and   extend   its   system. 

SprlnKHeld.  III. — Plans  have  been  prepared  for  the  installa- 
tion of  an  electric-lighting  system  in  Sabula.  Estimated  cost, 
$11,200.      Wade    D.    Seeley    is    City    Engr. 

Dm  Moines.  Iowa — The  Board  of  Supervisors  is  considering 
the  installation  of  bronze  electroliers  to  be  placed  at  the  en- 
trance   to    the    county    building.      Estimated    cost,    $5600. 

KIdrldee,  town — The  Town  Council  has  been  petitioned  to 
take  steps  toward  the  installation  of  an  electric-lighting  sys- 
tem   in    Eld  ridge. 

Hampton,  lona — H.  H.  Coughlan.  of  Waterloo,  Iowa,  has 
purchased  the  local  electric-light  plant.  The  new  owner  will 
rebuild    the   plant   and   install    new    equipment. 

Jenup,  Iowa — The  Council  has  granted  a  franchise  to  H.  C. 
Young  and  Charles  Brush  to  construct  and  operate  an  elec- 
tric-light  plant   here. 

SabnIa,  Iowa — Plans  are  being  prepared  for  the  installa- 
tion of  an  electric-lighting  system  in  Sabula.  Estimated  cost, 
$S000. 

V.'Inilom.  Minn. — Plans  for  the  construction  of  a  new  muni- 
cipal   electric-light    plant   are    under    consideration. 

+Canton,  Kan. — We  are  ofBcially  advised  that  the  con- 
tract for  the  construction  of  a  municipal  light-plant  at  Can- 
ton, has  been  awarded  to  the  ALAMO  ENGINE  &  SUPPLY 
CO..  Omaha,  Neb.,  at  $12,413.  Bids  were  received  Mar.  26  by 
T.  N.  Frantz.  City  Clk.     Noted  Mar.  13. 

Irtorlor,  S.  D, — The  construction  of  an  electric-light  plant 
at   Interior   is   under   consideration. 

Oacoma,  S.  D. — J.  E.  Kennedy  is  interested  in  the  recently 
oiganized  company  at  Oacoma  for  the  purpose  of  installing 
an   electric-light    plant. 

Knckbnm,  S.  D. — The  Town  Board  is  making  preliminary 
arrangements  for  the  installation  of  an  ornamental  street- 
lighting    system. 

White,  S.  D. — The  Commercial  Club  is  taking  steps  toward 
the  installation  of  a  municipal  electric-light  plant  and  water 
system. 

Joplln.  Mo. — An  election  will  be  held  on  Apr.  15,  at  which 
the  proposition  to  issue  $50,000  in  bonds  for  the  improvement 
of  the  municipal  electric-light  plant  and  the  extension  of 
the  street-lighting  system,  will  be  submitted  to  the  voters. 
Noted    Feb.    13. 

Marshall.  Mo. — Henrici,  Kent  cSc  Lowry,  Consult.  Engrs., 
Kansas  Citv.  Mo.,  have  been  retained  by  the  City  Council  to 
make  an  estimate  of  the  cost  of  installing  a  new  municipal 
electric-light   plant. 

Itldeewa.v,  Mo. — Rollins  &  Westover,  Midland  Bldg.,  Kan- 
sas Citv.  Mo.,  are  preparing  plans  for  the  construction  of  a 
municipal  electric-light  plant  at  Ridgeway.  Estimated  cost, 
$15,000. 

Harrison,  Ark. — The  Harrison  Electric  Light  &  Ice  Co.  is 
considering  plans  for  the  improvement  of  its  plant  and  the 
installation  of  new  equipment.  R.  M.  Fellows,  Harrison,  is 
Mgr. 

Hryan,  Tex. — H.  P.  Ball  is  considering  plans  for  the  in- 
stallation  of   a   gas   plant   at   Bryan.      Noted   Mar.    27. 

El  Paso — The  Electric  Ry.  Co.  of  El  Paso  which  is  a  sub- 
sidiary of  the  Stone  &  Webster  Corporation  will  construct 
a  system  of  transmission  lines  to  points  in  the  Rio  Grande 
valley  for  the  purpose  of  supplying  farmers  and  others  with 
electric  power  for  operating  electric  pumping  plants  and 
other  industries.     N.   S.   Potter,   El   Paso,   is  Gen.   Supt. 

Ennis,  Tex The  Texas  Light  &   Power  Co.    has   purchased 

the  light  and  power  plant  of  the  Ennis  Light  &  Power  Co. 
here.  It  is  announced  that  the  new  owner  will  enlarge  and 
improve  the  electric-light  and  power  plant  and  the  ice 
factory. 

Seadrlft,  Tex. — G.  E.  TusuU,  of  Eagle  Lake  has  been 
granted  a  franchise  by  the  City  Council  of  Seadrift  for  the 
construction  of  an  electric-light  plant  here.  He  will  also 
build   an    ice    factory    in    connection    with    the    enterprise. 

AVaxahachle,  Tex. — The  Waxahachie  Gas  Co.  will  soon  be- 
gin the  work  of  erecting  its  gas  manufacturing  plant  here 
and  laying  a  system  of  distributing  mains. 

Brintow.  Okla. — Bonds  for   $25,000   have  been  voted  for  the 

construction    of   an    electric-light   plant   at    Bristow. 

Demlng,  X.  M. — The  Deming  Ice  &  Electric  Co.  will  in- 
stall in  its  electric  power  plant  here  high-pressure  boilers 
and  stokers,  new  substation  transformers:  direct-connected 
Chuse  Corliss  engine,  225  hp. ;  new  switch-board  panels,  mo- 
tor-driven pumps,  condenser  pumps  and  all  the  incidental 
equipment  necessary  for  the  installation  of  an  uptodate 
power  plant.      The  cost  of  this  machinery  is  about   ^SO.OOO. 
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II,   Wash. — Plans   have   been    prepared   by   Lewis   C. 


Kelsey,  Kngr.,  Selling  Rldg.,  Portland,  Ore.,  for  the  installa- 
tion of  an  elcctrlc-UghtlnK  Bystem  in  Arlington. 

+  i>ortlnnii.  Ore. — The  City  Council  has  awarded  the  cop- 
tract  for  the  ItiHtallatlon  of  a  liglitlnK  syHtem  on  the  new 
Broadway  Bridge  across  the  Willamette  HIver,  to  the  WEST 
COAST   ENGINKEItlNG  CO.,    Portland,  at   $21,000. 

.Sllverton,  Or«-. —  At  an  election  to  be  held  May  6  the  pro- 
position to  Issue  $50,000  In  bonds  for  the  construction  of  a 
municipal  electric-light  plant  will  be  submitted  to  the  voterg. 

Fresno,  fallf The    Pacific   Light    &    Power   Corporation    of 

Los  .Vngeles  has  been  awarded  a  franchise  to  construct  a 
tower  power  line  from  the  Big  Creek  power  house  to  the 
Fresno-Tulare  county  line.  The  power  line  will  be  almost 
360  miles  In  length.  C.  A.  Luckenbach,  Los  Angeles.  Is  Mgr. 
of   Construction. 

+  I<os  .\nKrlt-N,  Calif. — The  Los  Angeles  Gas  &  Electric 
Corporation  awarded  a  contract  to  the  C.  C.  MOORE  CO.,  of 
San  Francisco,  for  the  construction  at  its  plant  on  Allso 
St.,  of  one  3fi  in.  and  72x60  in.  and  two  53x60  In.  horizontal 
duplex  acting  Hamilton-Corliss  Gas  compressors  with  a  ca- 
pacity of  l.OOn.oOO  cu.ft.  of  gas  per  hour,  at  $52,000.  The 
specifications  call  for  Corliss  valves.  Manzel  oil  pump,  steel 
cylinder,    etc. 

ReddInK,  t'allf. —  Preliminary  arrangements  are  being 
made  by  the  Noithern  California  Power  Co.  for  the  con- 
struction of  a  new  gas  plant  at  Redding.  Estimated  cost, 
$10,000.      E.  V.  D.   Johnson,   Redding,   is  Mgr. 

Sacramento,  Calif. — Plans  have  been  prepared  by  Albert 
Givan,  City  Engr.,  for  the  construction  of  a  municipal  power 
distributing  plant.  A  sub-station  with  75  miles  of  pole  lines 
is    planned,      Estimated    cost,    $113,600. 

+.Santa  I'oula,  Calif. — The  Ventura  County  Power  Co.  has 
awarded  a  contract  for  the  construction  of  a  gas  reservoir 
to  have  a  capacity  of  50,000  cu.ft.,  to  the  WESTERN  PII'B 
&  STEEL  CO.,   of  Los  Angeles. 

Sausallto,  Calif. — The  Pacific  Gas  &  Electric  Co.  will  ex- 
tend its  gas  mains  to  Sausalito  and  Mill  Valley  John  A. 
Britton,   San  Francisco,   is  Vice-Pres.   and  Gen.   Mgr. 

+  Venlce,  Calif. — The  contract  for  the  installation  of  an 
ornamental  lighting  system  on  Ocean  Front  in  Venice,  has 
been   awarded    to    W.    F.    RABINEAU,    at    $14,900. 

BKIDGKS 

Hinsham.  Ma.MS, — It  is  proposed  to  build  a  reinforced  con- 
crete bridge  over  the  Wier  River  at  Rockland  St.,  to  cost 
approximately  $6000.  Walter  B.  Foster,  South  St.,  Higham,  is 
the    Engr. 

Plttsfleld,  Mass. — The  City  Council  has  authorized  the 
preparation  of  plans  for  a  new  bridge  at  Merrimac  St.  The 
estimated  cost  is  $200,000.     P.  J.  Moore  is  Mayor. 

^iouth  Slorwalk,  Conn. — Bids  were  received  Mar.  20,  by  the 
Bridge  Construction  Committee,  for  the  construction  of  the 
Washington  St.  Bridge.  The  bids  follow:  (a)  For  the  rein- 
forced-concrele  substructure  and  superstructure  for  Designs 
A  and  B,  Scherzer  Rolling  Lift  Bascule  bridge;  (b)  and  for 
Designs  C  and  D,  Strauss  Bascule  bridge:  D.  P.  Toome.v, 
South  Norwalk,  Conn.,  (a)  $285,622  and  $269,745:  (b)  $286,40] 
and  $270,544;  Frawley  &  Kaufman  Co.,  New  Y'ork  City,  (a) 
$235,000  and  $223,000;  (b)  $234,000  and  $222,000:  Conners  Bros. 
Co.,  Lowell.  Mass.,  U)  $228,384  and  $217,848:  (b)  $236,886  and 
$216,386;  Snare  &  Triest  Co.,  New  York  City,  (a)  $204,100  and 
$196,000;  (b)  $203,700  and  $193,100:  McHarg,  Borton  &  Co.,  New 
Y'ork  City,  (a)  $204,000  and  $193,400;  (b)  $204,000  and  $194,000; 
for  steel  bascule  superstructure:  (a)  Scherzer  Rolling  lift; 
(b)  Strauss  Trunnion  Bascule:  Frawley  &  Kaufman  Co..  New 
Y'ork  City,  (a)  $57,225:  D.  P.  Toomey.  South  Norwalk,  Conn., 
(a)  $55,000;  (b)  $58,000;  Conners  Bros.  Co..  Lowell,  Mass.,  (a) 
$50,242:  (b)  $58,191:  McHarg,  Barton  &  Co.,  New  Y'ork  City, 
(a)  $44,900;  (b)  $43,200;  Penn  Bridge  Co.,  Beaver  Falls,  Pa., 
(a)  $43,300:  (b)  $47,400:  Scherzer  Rolling  Lift  Bridge  Co..  220 
Broadway,  New  York,  (a)  $32,927.  For  paving  the  bridge  road- 
wav  and  approaches.  D.  F.  Toomey.  South  Nor^valk,  Conn.,  sub- 
mitted the  lowest  bid  at  $14,000.     Noted  Dec.  12  and  Feb.  27. 

^LlTinjsvston  Manor,  >'.  Y. — Bids  that  were  to  have  been 
received  by  John  R.  Baldwin,  Town  Clk.,  Livingston  Manor, 
until  Mar.  31,  will  be  received  until  3  p.m.,  Apr.  30.  for  the 
construction  of  a  bridge  and  foundations  over  the  Wil- 
lowemoc  River,  State  Route  No.  4,  Livingston  Manor.  Noted 
Mar.    13. 

Caldwell,  N.  J. — Plans  for  a  new  steel  bridge  on  concrete 
abutments  for  the  Erie  R.R.,  have  been  submitted  to  the 
Board   of    County   Freeholders   for  approval. 

EllKabeth.  N.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  until  3  p.m.,  .\pr.  14,  for  the  construction 
of  a  new  steel  superstructure  for  the  bridge  over  the 
Elizabeth  River  at  South  St.  Jacob  L.  Bauer  is  the  County 
Engr. 

Sea  Girt.  N.  J. — The  Board  of  Freeholders  will  have  plans 
prepared  for  the  construction  of  a  new  highway  bridge  over 
Wreck    Pond,    near    Sea    Girt. 

Toms  River,  >'.  J. — We  are  ofBcially  advised  that  the 
Island  Heights  &  Sea  Side  Park  Co.,  is  waiting  for  the  ac- 
tion of  the  War  Department  before  giving  out  a  date  for  re- 
ceiving bids  for  the  construction  of  two  timber  trestles  and 
one  earth  fill  across  Barnegat  Bay.  Jesse  P.  Everham  is  the 
Secy.     Noted  Jan.   30. 

Mount  Carmel,  Penn. — Bids  will  soon  be  asked  for  the  con- 
struction of  a  reinforced  concrete  bridge  about  75  ft.  long 
over   Coal    Run   at    Mount    Carmel. 

♦+Pltt8l>ureh,  Penn. — We  are  officially  advised  that  the 
contract  for  the  removal  of  the  present  bridge  and  the  con- 
struction of  a  reinforced  concrete  arch  bridge  on  the  line  of 
Murray  .\ve,.  over  William  Pitt  Blvd..  has  been  awarded  to 
the  DRAVO  CONTRACTING  CO.,  Pittsburgh,  at  $18  206 
Joseph  G.  .\rmstrong.  Dir.  of  the  Dept.  of  Public  Works  '  432 
Oliver   Bldg.      Noted  Mar.   13. 

We  are  officially  advised  that  all  bids  received  by  the  Con- 
troller of  Luzerne  County,  Apr.  1,  for  removing  the"  wood  and 
iron  superstructure  of  the  present  bridge  across  the  Sus- 
quehanna River  at  Pittston.  alterations  to  the  piers  and  abut, 
ments,  constructing  five  pin-connected  spans,  each  202  ft. 
long  with   25-ft.   roadway  and  two  S-ft.  sidewalks,   have   been 
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rejected    and     the    work     will      be      readvertised.        Puller      R. 
Hendershot    is    the    Controller.      Noted    Mar.    13. 

Smethport,  Penn. — Bids  for  the  removal  of  the  present 
bridge  and  the  construction  of  a  new  70-ft.  span,  reinforced 
concrete  arch  bridge  over  Marvin  Creek,  were  received  by  the 
Commissioners  of  McKean  County  on  Mar.  28  as  follows: 
G  W.  Ensign,  $6650;  Curwensville  Construction  Co..  Curwens- 
ville.  Penn..  $8880;  Applegate  &  Son.  Bradford.  Penn..  $7000; 
Nelson-Meredvth  Co.,  Chambersburg.  Penn..  $7792;  Ferro  Con- 
struction Co.,  Harrisburg.  Penn..   $6980.     Noted  Mar.   13. 

Baltimore,  Md. — The  lowest  bid  submitted  for  the  con- 
struction of  a  steel  truss  highway  bridge  over  the  dam  at 
Loch  Raven,  was  that  of  the  Roanoke  Bridge  Co.,  at  $50,925. 
Noted  Feb.  20. 

Denton.   Md. — See   item    under   Streets   and    Roads. 

Haseratown,  Md. — The  Norfolk  &  Western  Ry.  has  ap- 
propriated $600,000  for  the  construction  of  bridges  along  the 
Shenandoah  Vallev  Division,  between  Roanoke  and  Hagers- 
town.     C.   S.   Churchill,   Roanoke,  Va.,   is  the   Ch.   Engr. 

Cleveland.  Ohio — Bids  will  be  received  by  the  Board  of 
Commisioners  of  Cuyahoga  County  until  11  a.m..  May  7.  for 
the  construction  of  a  concrete  bridge  at  Lee  Road.  East 
Cleveland  Township,  per  Report  No.  3069.  John  F.  Golden- 
bogen    is    the    Clk. 

Columbus.  Ohio — At  the  request  of  James  Marker,  State 
Highway  Comr.,  Walter  Braun,  Engr.,  of  Franklin  County  has 
furnished  the  state  a  list  of  bridges  lost  by  the  county  with 
an  estimate  of  how  much  it  will  take  to  replace  or  repair  the 
same.  The  approximate  loss  of  the  county  will  aggregate 
$1,000,000  and  the  legislature  expects  to  pass  a  bill  appro- 
priating money  for  the  re-construction  of  bridges  lost  in  the 
flood.  ^      ^ 

The  bridges  over  the  Olentangy  destroyed  by  the  flood 
and  the  approximate  replacement  costs  are:  Wilson  Bridge, 
$15,000;  Worthington.  $30,000;  Weisheimer,  $20,000;  Dodridge, 
$2000;  Lane  Avon..  $20,000;  King  Ave.,  $20,0;  Fifth  Ave.,  $2000; 
waterworks,   $5000. 

Over  the  Scioto  River:  Williams,  $50,000;  Grand  View.  $25,- 
000;  Sandusky  St.,  $15,000;  Broad  St.,  $200,000;  Mound  St..  $75.- 
000;  Greenlawn  Ave..  $2000;  Frank  Road,  $30,000;  Clckenger 
Road.    $30,000    and    Shadeville.    $15,000. 

Over  the  Big  Walnut  Creek:  ChilHcothe  Pike,  $5000; 
Lockbourne.  $2000;  McCloud.  $75,000;  Platter,  $5000;  Grove- 
port  Pike.  $6000;  Refuge  Pike.  $6000;  Taylor,  $5000;  Dohner, 
$2000   and   Moore.    $20,000. 

Over  Alum  Creek:  Eberlv  Road  $2500;  Matheny.  $2000; 
Park  Mills.  $5000;  Westerville  Road,  $5000  and  Westerville, 
$2000. 

Over  Big  Darbv  Creek:  Converse,  $5000;  High.  $3000; 
National  Road.  $12,000:  Gergesville,  $5000:  Chenoweth  Mills, 
$2000;    McKinlev.    $3000    and    Harrisburg,    $25,000. 

Over  Little  Walnut:  Winchester.  $1000;  Burgstresser. 
$4000:  Harris,  $2000;  Seymour,  $2000;  Corbett.  $4000  and 
Hopewell,    $10,000. 

The  total  expense  of  replacing  and  repairing  these  bridges 
aggregates  $787,500  but  with  the  $50,000  loss  to  the  city 
through  the  washing  away  of  the  State  St.  bridge  and  the 
$150,000  loss  through  the  Town  St.  bridge,  this  total  is  in- 
creased to  $987,500,  Telegraphic  advice  puts  the  damages  to 
city    bridges    at    $300,000. 

Youngstonn,  Ohio — We  are  officially  advised  that  the  steel 
bridges  at  Division  .St..  and  West  Ave.  were  washed  away 
by   the    flood    and    the    South   Ave.    bridge    damaged. 

Lexlniirton,  »li. — We  are  officially  advised  that  the  date 
for  awarding  the  contract  for  the  construction  of  the  rein- 
forced concrete  bridge  over  the  platte  River  at  Lexington, 
has  been  indefinitely  postponed.  Donald  D.  Price.  Lincoln, 
Neb.,    is  the  State   Engr.      Noted   Mar.    27. 

Wickenbure,  Ariz.- — The  Board  of  .Supervisors  of  Maricopa 
County,  have  appropriated  $10,000  for  the  construction  of  a 
concrete  highway  bridge  across  the  Hassayampa  River  at 
Wickenburg.     Noted  .\pr.  3. 

Seattle,  WaHh. — The  lowest  bid  submitted  to  the  Board  of 
Public  Works,  for  the  construction  of  the  West  Wheeler 
Street  Bridge,  was  that  of  J.  M.  Bruce  &  Co.,  at  $206,422. 
Noted   Nov.    14,    1912. 

+  >'en'berK,  Ore. — The  contract  for  the  construction  of  a 
county  bridge  over  the  Willamete  River  at  Newberg.  has 
been  awarded  the  PACIFIC  COAST  BRIDGE  CO..  Portland. 
Ore.      The    estimated    cost    Is    $83,000. 

Toledo.  Ore. —  Bids  will  be  received  by  the  Commissioners 
of  Lincoln  County,  until  May  7,  for  the  construction  of  a 
bridge  over  the  Alsea  River  at  the  mouth  of  Five  Rivers. 
Plans  and  specifications  are  on  file  at  the  ofllce  of  R.  H. 
Howell,    County    Clk. 

+  Lb  tirande.  Calif. — The  contract  for  the  construction  of 
a  Hteel  and  concrete  bridge  over  the  branch  of  the  .San 
Joaquin  River  has  been  awarded  to  WILLISON  &  FOSTICH, 
Oakliind.  Calif.,  at  $24,133. 

Napleii,  Calif. — Plans  arc  being  prepared  for  the  construc- 
tion of  four  reinforced  concrete  bridges  of  the  girder  type  at 
Naples;  two  to  be  erected  at  Neopolltan  Lane.  70  ft.  long  and 
15  ft.  wide,  and  two  at  Toledo  St..  70  ft.  long  and  20  ft.  wide. 
Mayberry  &  Parker,  689  I'aclflc  Electric  Bldg.,  Lob  Anxelea, 
uri-   iireparlng  the   plans. 

WlllowM.  Calif.— Plans  have  been  selected  by  the  Board  of 
Supervisors  for  the  new  bridge  across  the  Stony  RIvi'r.  near 
Orland.  It  will  be  built  of  reinforced  c-oncrete  and  will  cost 
approximately  $145,000.  Thi'  plans  were  prepared  by  the  Uoss 
Construction    Co..    Sacramento.    Calif. 

W'ATI'Mt    NI'I'iM.V — lltKI<;ATIO.\ 

-t^Claremout,  X.  II.— Bhls  will  be  received  by  the  Board  of 
Water  CommlHslonerH  until  noon,  Apr.  IS.  for  laying  about 
7000  ft.  of  20-ln.  c.-l.  water  pipe,  about  3000  ft.  of  8-ln.  o.-l. 
water  pipe,  about  500  ft.  of  K-ln.  tile,  placing  about  1000 
cu.vd.  of  reinforced  con<'rele  Including  about  40  tons  of  steel, 
and  moving  and  placing  about  27.000  cu.yd.  of  earth.  PlanH 
and  HniTlflcnllonH  arc  on  file  at  the  office  of  K.  K.  Davis.  Con- 
Bult.   Engr.,   Northampton.   Muss.     James  L.    KIce   Is  Supt. 


Blaekstone.  Mass. — The  town  has  voted  to  exper.d  $20,000. 
for  extending  the  water  system  through  the  MillviUe  District. 
John  J.   Downey  is  Chn.  of  Selectmen. 

Boston,  Mass. — Bids  will  be  received  by  the  Department 
of  Public  Works  until  .A.pr.  14.  for  laying  about  28.000  lin.tt. 
of  6-  to  16-in.  water  pipe  in  Rorchester,  Hyde  Park  and  West 
Roxbury.      L.    K.    Rourke    is    Comr. 

Greenfield,  Mass. — An  appropriation  of  $50,000  has  been 
made  for  the  installation  of  a  ground  water  pumping  station 
here.      C.   C.   Dyer  is  Water   Comr. 

Brooklyn,  fi.  Y We  are  officially  advised  that  the  follow- 
ing bids  have  been  received  by  the  Department  of  Parks. 
Fifth  Ave.  and  64th  St..  Manhattan,  for  the  furnishing  and 
construction  of  c.-i.  water  mains  and  appurtenances  in  Pros- 
pect Park:  Beaver  Engineering  &  Contracting  Co..  182  Broad- 
way. Manhattan,  $33,984;  Robert  Carks  &  Co.,  350  Fulton  St.. 
$29",713;  Dragonette  Bros..  1178  Clay  Ave.,  Bronx.  $36,977; 
Frank  J.  Gallagher,  490  I'ark  Ave..  $30,178;  Knight  &  Mic- 
calve,  4441  Park  Ave.,  Manhattan.  $29,742;  McBride  &  Callan 
Contracting  Co.,  670  Eighth  Ave..  Manhattan,  $43,983:  Murphy 
Bros..  25th  Ave.,  $25,146;  Nelson  &  Dowling,  432  Baltic  St., 
$29,171:  William  &  Norton  Contracting  Co..  215  West  126th 
St..  Manhattan,  $22,365;  Thomas  O'Connor.  103  Cedar  St..  Man- 
hattan, $30,128;  Soraci  Contracting  Co..  170  Broadway,  Man- 
hattan. $27,998;  The  Toau  Corporation.  11  East  125th  St., 
Manhattan,  $37,692;  Young  &  Hyde,  Inc..  Produce  Bldg.,  Man- 
hattan,  $49,143.      Bids  were   received  on  Apr.   3. 

Deposit,  N.  Y. — We  are  officially  advised  that  Alexander 
Potter,  Consult.  Engr.,  50  Church  St..  New  York,  N.  Y..  has 
been  retained  bv  the  village  of  Deposit  to  prepare  plans  for 
the  construction  of  a  water  supply  system.  The  estimated 
cost    is    $50,000. 

New  York,  N.  Y. —  Bids  will  be  received  by  Henry  S.  Thomp- 
son. Comr.  Water  Supply,  Gas  and  Electricity,  until  2  p.m.. 
Apr.  17,  for  furnishing,  delivering,  stacking  and  storing 
valves  and   double-nozzle    fire   hydrants. 

Bids  will  be  received  bv  Henry  S.  Thompson,  Comr.  Water 
Supply,  Gas  and  Electircity.  until  2  p.m.,  Apr.  16.  for  hauling 
and  laying  water  mains  and  appurtenances  in  Pelham,  Cro- 
tona.   Tremont   and   Belmont   Aves.,   Boro.   The   Bronx. 

Pleasantvllle,  IV.  Y. — Bids  will  be  received  by  the  Board 
of  Trustees  until  8  p.m..  Apr.  14.  for  improving  the  present 
method  of  distributing  water  to  the  village,  and  for  fur- 
nishing and  installing  a  pump,  motor  valves  and  other  neces- 
sary appurtenances,  making  changes  in  the  piping,  doin^  the 
wiring,  and  equipping  the  plant  for  service.  W.  H.  Dominick 
is  Pres. 

*Troy.  N.  Y. — Bids  will  be  received  by  the  Board  of  Con- 
tract and  Supply  until  11  a.m..  Apr.  15,  for  constructing  a 
reinforced-concrete  overflow  conduit  for  the  Oakwood  Re 
voir,  from  Cragin  and  Glen  Aves.  to  the  Hudson  River,  in  thi 
city  of  Troy.  The  contract  involves  the  following:  Earti 
excavation,  12,850  cu.yd.:  rock  excavation,  250  cu.yd.;  rein' 
forcement  bars  %.  94.200  lb.;  I-beams.  10-in,.  24,000  lb 
panded  metal.  3-in.  No.  6,  3100  lb.;  concrete,  2661  cu.yd,;  man- 
holes. 8.  The  conduit  is  8  ft.  in  diameter  and  approximately 
2130  ft,  in  length,  James  M,  Riley  is  Secy.  Noted  incorrectlv 
Apr.  3. 

HridKeton.  1\.  .1. — The  Town  Council  contemplates  the  con- 
struction of  14-,  12-  ajid  6-in.  water  mains  in  various  streets. 
Estimated  cost,  $12,000.  Henry  Ryan  is  Comr.  Pub.  Wks. 
Noted  Dec.  26. 

Altooua,  Penu. — Plans  foi*  the  proposed  new  filtration  plant 
here  have  been  completed  and  will  be  submitted  to  Samui'l  C, 
Dixon.  State  Comr.  of  Health.  James  Harding.  170  Broad- 
way,  New  York,   is  Consult.   Engr. 

Hershey,  Penu. — The  Hershey  Water  Co..  recently  incor- 
porated, is  taking  steps  to  Increase  and  improve  the  watir 
supply  here.  The  supply  will  be  taken  from  Manada  Creek  In 
Hanover  Township,  and  a  pumping  plant  and  filtration  plain 
will  be  built  near  the  village  of  Sand  Beach,  about  three  mlb  > 
north  of  Hershey. 

Meadvllle,  Penn.— We  are  offlclallv  advised  that  Chest,  r 
&  Fleming.  Consult.  Engrs.,  Union  Bank  Bldg,,  Pittsburgh 
Penn..  have  been  retained  by  the  city  to  make  examln&tlon^^ 
and  a  report  on  Increasing  the  supply  from  the  well  wat 
system. 

•  Baltimore,  Md. — Bids  will  be  received  by  the  Board 
Awards  until  11  a.m..  Apr.  30,  for  Contract  11.  which  provld 
for  the  construction  of  32  mechanical  filter  units,  two  coaKi 
latlng  basins,  one  mixing  basin,  and  two  earth  dams  and  ap 
purtenances.  The  contract  includes:  Excavation.  106, OH" 
cu.yd.;  two  coagulating  basins,  capacity  of  each.  8.500.0' 
gal.:  one  mixing  chamber  with  eapacitv  of  3.000.000  gal.;  :: 
mechanical  filter  units  each  of  4,000.000  dally  canacltv  win 
equipment:  filtered  water  basin  with  capacity  of  2.,^OO.Ol5o  gnl 
two  earthen  dams  built  from  the  excavated  materials.  Plan 
and  specifications  are  on  file  at  the  office  of  Ezra  B.  Whitmiu 
Water   Engr.      Noted    Mar.    13. 

TolHuot  (Wilson  post-office).  !«.  C. — An  election  has  be." 
called  for  Apr.  20.  to  vote  on  a  bond  Issue  of  $10,000  for  con 
structing  water  and  sewer  systems. 

(■reenH'ood,  S.  V. —  The  town  c  ntemplates  laying  about  flv. 
miles  of  water  mains.      Bids  will   probably  soon   be   nsked. 

MrColl,    .S.    C We    are    officially    advised    that    bonds    for 

$30,000  have  been  voted  for  the  <'onstructlon  of  a  new  munlcl- 
I'P    well    water   system.      J.    R.    Blvens    Is   Mayor.      Noted 


I 


Mar.    20. 

Munnlnic.  ».  V We   are  officially  ndvlscMl    that    bids   will   !"• 

asked  III  about  five  weeks  for  tin-  .onstrucllon  of  a  coinplet 
water  Bystem  and  for  exten<llng  the  siwi'r  system,  EhIImuiI' 
cost.  $35,000.  The  contract  will  Include  a  hriek  piiiniili 
station,  a  reservoir  of  50.000  gal.  eai)aclty.  a  100.000-giil  >■]■ 
vated  steel  tank,  two  100-hp.  boilers,  service  pumps,  dc  ' 
wellH.  four  miles  of  mains,  and  8000  ft.  of  terra  cottn  |)lp 
si'Wers.  J.  Newton  Johnson.  Florence,  S.  C,  Is  Consult.  EnM 
Noted    .Mar.    27. 

OrauKeburK.  ».  C. — An  election  has  been  called  for  Apr.  i' 
to  vole  on  a  bond  Issue  of  $60,000.  for  removing  the  water  ari'l 
light  and  power  plaiits  ami  erecting  them  on  municipal  prop 
crty  near  the  ICdIsto  River. 

Cordele,  <ia. — Arthur  PeW.  Consult.  Engr..  Temple  Court 
Uldg.,  Atlanta,  Qa.,   has  buvii  retained  by  the  City  Bond  Com- 
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1.  to  pi'.pare  plans  and  specifications  tor  extindlnK  the 
system.      Kstimated    cost,    If40,000. 

<;«.— The  J.  B.  McCiary  Co.,  Kmplic  Uldp.,  Atlanta, 


prepailnfe'  plans  foi-  a  water  system  and  electrle-llKht 
plant  here,  estimated  to  cost  $10,000.  An  election  has  been 
called  for  Apr.  15  to  vote  on  a  bond  election.  G.  T.  Haywood 
in  Mayor. 

VnliioHtii,  rjn — Bids  will  be  received  by  J.  T.  Roberts, 
.Mayor,  anil  the-  Cit.v  Council  until  3  p.m..  Apr.  24,  for  furnish- 
iiiK  ami  1  i.M  tinn  a  Corliss  cross-compound  condensinK  pump- 
inK  eMKliH,  3.(1(10,000  pal.  capacity,  and  a  semi-rotative  triple- 
expansion  duplex  pumpinB  engine  of  3,000,000  iral.  capacity. 
1).  S.  Quartermaster  is  Supt.   W.-Wks. 

_,     _  -An  election    has    been    called    tor  Apr.    IS,    to 

vote  on  a  bond  issue  ot  $10,000,  tor  constructing  a  water  sys- 
tem. 

Anniiiton,  Ala. — A  resolution  has  been  passed  providing 
for  the  extension  ot  the  mains  of  the  Annlston  Water  Co.,  to 
the  Fifth   Ward.      Noted   Dec.   5. 

Meridian.  Minn. — Bonds  tor  $100,000  have  been  voted  tor 
Improving  the   water  system.     J.  W.   Parker  is  Mayor. 

ArllnKton,  Tenn. — The  lowest  bid  received  here  for  the 
construction  of  a  water  system  and  electric-light  plant  was 
submitted  by  the  West  Tennessee  Construction  Co.  at  $14,020. 
R.  C.  Huston  &  Co.,  Memphis,  Tenn.,  are  Consult.  Engrs.  Bids 
were  opened  Mar.   7.     Noted   Feb.    20. 

Uenderson,  Tenn. — We  are  ofHcially  advised  that  the  elec- 
tion to  vote  on  a  bond  issue  of  $50,000  for  constructing  a 
water  system  and  electric-light  plant  here  has  been  post- 
poned until  Apr.  26.  J.  I.  Galbraith  is  Mayor.  Noted  Mar.  20. 
Danville,  Ky. — We  are  officially  advised  that  bonds  tor 
$28,000  have  been  sold  for  improving  the  water  system.  J.  M. 
Wallace  is  Mayor.      Noted   Mar.   27. 

Frankfort,  Ky. — The  Board  ot  Prison  Commisisoners  con- 
templates the  installation  of  a  water  system  and  electric-Ilght 
plant  at  the  state  penitentiary  at  Franktor.  A.  J.  G.  Wells 
is  Warden. 

liexlneton,    Ky The     Lexington     Hydraulic     &     Mfg.     Co., 

which  operates  the  water  system  at  Lexington,  plans  to  in- 
crease the  height  ot  the  dam  at  Reservoir  No.  4.  This  will 
Involve  raising  the  grade  of  Richmond  Pike.  John  G.  StoU 
IS  Pres. 

Akron,  Ohio — The  date  ot  receiving  bids  for  the  Cuyahoga 
River  Dam  Water-Works  Contract  No.  24,  has  been  extended 
to  Apr.  17.  The  contract  involves:  7000  cu.yd.  earth  excava- 
tion above  elevation  252.0;  26.000  cu.yd.  earth  excavation 
below  elevation  252.0;  15,000  cu.yd.  rolled  embankment;  15,000 
sq.ft.  steel  sheet  piling;  3000  sq.ft.  wooden  sheet  piling;  1700 
cu.yd.  riprap;12,000  bbl.  cement;  350.000  lb.  steel  reinforcement; 
9230  cu.yd.  concrete  masonry;  5000  lb.  power-plant  superstruc- 
ture sheet  lead;  2700  lb.  sheet  iron;  4000  lb.  chains.  Plans  and 
specifications  are  on  file  at  the  office  of  R.  H.  I'illmore,  Dir. 
Pub.  Ser.,  and  at  the  office  ot  F.  A.  Barbour,  Consult.  Engr., 
Boston,  Mass.     Noted  Mar.  27. 

Cleveland,  Ohio — Bids  will  be  received  at  the  office  ot  W.  J. 
Springborn,  Dir.  Pub.  Ser.,  until  noon,  Apr.  10,  for  the  steel 
and  iron  work  for  the  intake  shaft  ot  the  10-tt.  West  Side 
Lake  tunnel  tor  the  city  Water  Department.  W.  H.  Kirby  is 
Clk. 

+Chleogro,  III. — We  are  ofBcially  advised  that  contracts 
have  been  awarded  to  the  U.  S.  CAST  IRON  PIPE  &  FOUNDRY 
CO.,  Peoples'  Bank  Bldg.,  Chicago,  as  follows:  Furnishing 
360  tons  of  4-  to  12-in.  special  castings  for  c.-i.  pipe,  at  $49 
per  ton;  furnishing  40  tons  ot  16-  to  36-in.  special  castings  for 
c.-i.  pipe,  at  $56  per  ton.  Bids  were  opened  bv  the  Depart- 
ment of  Public  Works,  Mar.  27.     Noted  Mar.   27. 

Mollne,  III. — Bids  for  remodeling  and  extending  the  pump- 
ing station  were  received  bv  the  city.  Mar.  28,  as  follows:  C. 
E.  Heaps,  Moline,  $13,656;  E.  H.  Lorenz,  Moline.  $13,695;  Robert 
Ed,  $13,700;  Abraham-Porter  Construction  Co.,  East  Moline, 
$13,875;  William  McConochie  &  Sons,  Rock  Island,  $14,673; 
John  Volk  &  Co.,  Rock  Island,  $14,773;  Concrete  Engineering 
Co.,  Davenport,  $14,990;  Brissman  &  Co.,  Moline,  $17,790; 
George  W.  Stiles  Co.,  Chicago,  $15,244.  L.  Payton  is  City  Engr. 
Noted  Mar.   27. 

+IMollne,  III. — We  are  officially  advised  that  the  contract  to 
remodel  the  pumping  station  has  been  awarded  to  C.  E. 
HEAPS,  Moline,  111.  Estimated  cost,  $12,000.  Bids  were 
opened  Mar.  28.      L.  Payton  is  City  Engr.     Noted  Mar.  27. 

Milwaukee,  IVIs. — The  Water-Works  Committee  of  the  City 
Council  has  authorized  Fred  G.  Simmons,  Comr.  of  Public 
Works,  to  advertise  for  bids  for  furnishing  and  installing  a 
12,000,000-gal.  pump  at  the  North  Point  pumping  station. 
Estimated  cost,   $75,000. 

♦+Epworth,  lona — We  are  officially  advised  that  the  con- 
tract to  construct  a  complete  water  svstem  here  has  been 
awarded  to  the  C.  W.  ROLAND  CO..  Des  Moines,  Iowa,  at 
$9300.  Rids  were  opened  by  J.  P.  Hamilton,  Town  Clk.,  Apr.  1. 
Noted  Mar.    20. 

Minneapolis,  Minn. — The  Citv  Council  has  ordered  the  con- 
struction of  a  4S-in.  feeder  extension,  to  be .  laid  in  Central 
Ave.,  from  37th  to  25th  St.,  thence  to  Johnson  St.  Estimated 
cost,    $105,000.      A.    Ellis   Dutton    is    Asst.    City    Engr. 

+  Mlnneapolls,  Minn The   contract    to   furnish   a   trenching 

machine  for  the  water  and  sewer  systems  has  been  awarded  to 
the  F.  C.  AUSTIN  DRAINAGE  EXCAVATION  CO.,  Chicago, 
t,.  ♦•'f""'neton,  Kan. — We  are  officially  advised  that  the  con- 
tatPtV1.°  ^°"^L''V'  a  water  system  here  has  been  awarded  to 
JAMES  A.  PRINGLE,  Carthage,  Mo.,  at  $13,610.  Bids  were 
opened  Mar.  31,  by  F.  O.  Reinhardt,  City  Clk.     Noted  Mar.  27. 

Ralston,  Neb. — We  are  officially  advised  that  bids  will  be 
received  at  the  office  of  the  Towie  Engineering  Co..  Citv 
National  Bank  Bldg.,  Omaha,  until  Apr.  15.  for  constructing 
a  water  system  here.  The  contract  includes:  31.350  ft.  8-.  6- 
SrHv,   ;l,"«'^;'-  PiP*^-  ^^   ^■j„8-  '^n'5  *-'"■  valves:  50  4-in.  hydrants 

gh; 


-    .. —   swept   away 

the  riiv'^^:CsZ.'Ai^  »"„"'•    ^'    "'i    Skinner,    Mayor,    advises    us    that 
ine  cit>   expects  to  proceed  with  the  work.     Noted  Nov.   7. 


piekliiMon,  N.  II.— Bids  will  probably  be  asked  In  May  for 
coat.  $5400.      W.  it.   Regal  Is  City   Engr. 

White,  S.  U — See   Item   under   Light,   Heat  and   Power. 

Kenuetl,  Mo — -Bids  will  be  lecelvcd  bv  J  l>  Sneneer 
Mayor,  until  Apr.  30,  for  constructing  a  wUer  system  toTn: 
clud,.  about  8  ■/.miles  of  4-  to  8-ln.  t-.-l.  mains,  7BhVrants. 
64  valves,  with  boxes,  a  7(J,000-Kal.  tower  and  tank,  a  pumping 

2:',^  m,i«"i,''^", '",".'"•  ^H""^  '^''''"^  •-•  Wilcox,  Chemical  Hldg!: 
bt.  Louis,  Mo.,   is  Consult.   Engr.     See  also  Item  under  Sewers. 

ch.lH."d^?'^',*,^„  Vr'';"''",*""  W,ater-Works  Commission  has  pur- 
chased 17  acres  of  land  on  the  Greenwood  Road  as  a  site  for 
proposed   high   pressure    basins   for   the    water   systeni: 

CryHtal  City,  Tex — The    Winter  Garden  Ranch  Co     recently 

Clfv  wm  /M,M?^"/"'rV''  '^r"-"'  "'  l'-'«at'*lSn  neal-  Crys  L^ 
Lit\.  Will  build  a  reinforced-concrete  dam  across  Estii.ndosa 
r^n^^'  f-^"^  anoth,.r  dam  across  the  NuectsIUve^fo/X.  pur- 
pose of  creating  water  storage  reservoirs.  The  dams  will 
cost  about  $200,000.  Alexander^'Boynlon,  San  An?onlo?Ts  sSlIt! 
tion"",Tn"'i',„''"*^*;~r"'"*'.  ""'"  '''''"*''  prepared  for  the  installa- 
tX-n  from  h  ■  P,'''  '^MS''  ^y^K"'  *>'•'■'••  The  supply  will  be 
taken  fiom   the   Brazos  River,   where  a  pumping  plant  will   be 

*„,„*'^,?  Mareon,  Tex— J  A.  Bachman,  who  Is  Installing  a  sys- 
1  pumping^'lan"  ""'''"■  "•  <^°""^"'P'ates  the  construction  of 

nnri*,?v"t'in',)"!h"'''"'~^  Contract  to  construct  a  water  system 
i  ORAv  1„  ■'■  '"nT*'"'  system  here,  has  been  awarded  to  BASH 
fs  CUy 'lDn-'g°r':""Nou'd'  jln'^T"^""''"--'^  ^'"■""-     "•  ^^  «°^=*'-'» 

0^fb.';"''»n,f'*w-T7'^-  ^^.i^""-  Mayor,  acting  for  the  city  of 
pf  «.^^r,iv"?^  ^\illiam  Glasmann,  Pres.  ot  the  Ogden  River 
The  Vo„cf,.,h^V  ''^Z  signed  an  agreement  which  provides  for 
20  mno=  Vv,!,"?.  °i  ^  '■'^I"  ^""^  reservoir  in  South  Fork  Cafion, 
com^ant  wm'  Ogden,  at  an  estimated  cost  of  $350,000.  The 
company  will  use  the  water  thus  obtained  in  connection  with 
Its  irrigation  project,  while  the  city  will  use  it  for  general 
municipal  purposes.  The  dam  will  be  built  from  SO  to  90  ft. 
Oct   '24*^"       """    impound    10,000    acre-feet    of    water.      Noted 

Roehester.  Nev.— The  Rochester  Water  Co.  has  been  formed 
to  supply  the  towns  of  Rochester  Cafion  with  water  from 
Indian  Peak.  From  eight  to  ten  miles  of  pipe  will  be  laid, 
^i''',  company,  which  is  capitalized  for  $150,000,  is  composed 
°^/J^„",H"''"&'°"'  J-  M-  Savage,  F.  Richardson.  M.  Castle 
and  F.  B.  Hargett. 

Tacoma,  Wash. — The  City  Council  has  decided  to  expend 
$25,000  tor  protecting  the  Green  River  water  shed.  Approxi- 
mately $10,000  will  be  used  for  constructing  a  hypochlorite 
plant  at  the  McMillen  Reservoir,  and  $15,000  for  building  sep- 
tic   tanks   and   individual    vaults    for    residences. 

l>endleton.  Ore — Frank  C.  Kelsey,  Consult.  Engr.,  retained 
by  this  city  to  prepare  plans  and  estimates  for  the  construc- 
tion of  a  water  system  here  has  made  the  following  report: 
Thorn  Hollow  plan,  $199,773;  North  Fork  plan,  $326,000;  and 
Cayuse  Springs  plan,   $135,000.     Noted  Oct.   31. 

Fowler.  Calif. — Bids  will  be  received  by  the  city  until  Apr. 
15,  for  constructing  a  water  system  to  serve  the  entire  city. 
Sloan  &  Robson.  Nevada  Bank  Bldg.,  San  Francisco,  are  Con- 
sult.   Engrs.      Noted    Mar.    27. 

I'asadena,  Calif. — Bids  will  probably  soon  be  asked  for 
furnishing  pipe  for  the  Water  Department.  Estimated  cost, 
$35,040.     Heman  Dyer  is  City  Clk. 

San  Diego,  Calif. — Bids  are  being  received  by  the  Board  of 
"Water  Commissioners,  for  furnishing  the  following  amounts 
of  c.-i.  water  pipe:  402  tons  of  30-in..  782  tons  24-in.,  996  tons 
of  16-in.  Class  B;  442  tons  of  16-in.  Class  C;  1140  tons  ot  12- 
in.,  Class  B;  155  tons  of  12-in.,  Class  C;  45  tons  of  10-in., 
Class  B;  ISl  tons  of  10-in.,  Class  C;  112  tons  8-in..  Class  B; 
SO  tons  of  6-in.,  Class  C;  five  tons  of  5-in.  H.  H.  Fay  is  Supt. 
Noted  M.ir.  27. 

Tulare,  Calif. — We  are  officially  advised  that  bids  will  be 
received  until  about  Apr.  30,  for  installing  a  water  distribut- 
ing system  and  constructing  a  150.000-gal.  steel  tank  and 
tower.  Specifications  may  be  secured  from  Sloan  &  Robson, 
Consult.  Engrs..  Nevada  Bank  Bldg..  San  Francisco,  and  from 
the  City  Clerk  at  Tulare.     Noted  Mar.  27. 

Nanaimo,  B.  C. — An  election  will  soon  be  called  to  vote 
on  the  proposition  of  appropriating  $50,000  for  repairs  to  the 
south  Fork  pipe  line  and  the  extension  of  the  distributing 
system. 

Vancouver,  B.  C. — The  City  Council  will  soon  ask  bids  for 
the  construction  of  water  mains  on  the  Westminister  Road 
and  others,  entailing  an  expenditure  of  approximately  $37,500. 

•fswlft   Current,   Sask We   are    officially   advised    that    the 

contract  to  furnish  about  600  tons  of  c.-i.  pipe,  seven  tons 
ot  specials,  46  valves  and  boxes,  and  22  fire  hvdrants.  has 
been  awarded  to  DRUMMOND,  McCALL  &  CO..  Winnipeg, 
Man.,  at  $23,903.  The  other  bids  were:  Contracting  Equipment 
&  Supply  Co.,  $22,517;  Canadian  Sales  Co.,  $24,558;  National 
Tube  Co.,   pipes  only,  $23,759.     Noted  Feb.   27. 

-^Halifax,  X.  S. — We  are  officially  advised  that  bids  for 
constructing  a  reinforced-concrete  reservoir  and  gate  house 
here  were  received  by  P.  W.  W.  Doane,  City  Engr.,  Apr.  2, 
as  follows:  (a)  Without  roof:  fb)  with  roof  (c)  extra  excava- 
tion: (d)  extra  concrete;  Thomson  &  Theakston,  (a)  $52,444: 
(b)  $61,257;  (c)  $4.50;  (d)  $9;  George  B.  Low.  (a)  $61,874-  (b) 
$81,245;  (c)  75c.:  (d)  $8.50:  M.  E.  Keefe  Construction  Co., 
(a)  $70,231:  (b)  $75,900;  (c)  $1;  fd)  $12;  British  American 
Construction  Co..  St.  John,  N.  B.,  (a)  $67,304;  $84,300:  (c)  $5; 
(d)  $18;  Standard  Construction  Co..  Ltd..  (a)  $48,474-  (b) 
$55,107;  fc)  $3.50;  (d)  $7.50;  E.  J.  Home,  fa)  $76,360-  fb) 
$88,600;  fc)  $5:  fd)  $8.50:  Thomson  &  Theakston  fon  their  own 
plan),  fa)  $46,591;  fb)  55.394;  fc)  $4.50;  fd)  $9;  E  J  Horn" 
fon  his  own  plan),   fa)   $63,380:    fb)   $75,000.     Noted  Mar.  13. 

ISEWERS 

*Kennebuiik,  Maine— Bids  will  be  received  bv  the  Board  of 
Selectmen  until  2  p.m..  Apr.  26.  for  constructing  a  sewer  svs- 
tem according  to  plans  and  specifications  on  file   at  the  office 
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of  the  Town  Clerk.  The  contract  involves:  8000  ft.  of  6-in. 
pipe  3200  ft.  of  8-in.  pipe.  1100  ft.  of  10-in.  pipe.  1400  ft.  of 
12-in.  pipe.  1500  ft.  of  15-in.  pipe.  40  manholes.  30  catch  basins. 
20  cu.yd.  of  concrete  masonry.     A.  A.   Richardson  is  Chn. 

Boston,  Mass. — Bids  will  be  received  by  the  Department  of 
Public  Service  until  Apr.  11,  for  laying  pipe  sewers  and  drains 
in  South  and  Spalding  Sts.  and  Montclair  Ave..  West  Roxbury 
District;  also  for  laying  sewers  and  drains  in  Vesta  Road 
and  Howard  St..  and  for  constructing  catch  basins  in  South 
Boston  and  Dorchester.     L.,  K.  Rourke  is  Comr.   Pub.   Wks. 

Fitchburg,  3IaNs. — ^Ve  are  officially  advised  that  the  ad- 
vertising for  bids  for  the  proposed  new  sedimentation  plant 
and  filter  system,  and  another  section  of  the  trunk  sewer  has 
been  delayed,  owing  to  the  fact  that  plans  are  not  yet  fully 
completed.  Bids  will  probably  soon  be  asked.  David  A. 
Hartwell  is  Ch.  Engr.  Sewerage  Comrs.     Noted  Feb.   6. 

Pittsfleia.  Mass. — The  City  Council  has  appropriated  $35,000 
for  extending  the  sewer  system.     P.   J.  Moore   is  aMyor. 

Qoincy,   Slasa. — The   City  Council   has    appropriated    $40,000 
for  extending  the  sewer  system.     P.  J.  Moore  is  Mayor, 
is  Mayor. 

Springfield.  Mass. — We  are  officially  advised  that  the  sewer 
system  here  will  be  completed  bv  day  labor.  The  work  is 
estimated  to  cost  $43,000.  F.  H.  Clark  is  Comr.  Pub.  Wks. 
Noted   Mar.    20. 

Torrington.  Conn. — We  are  officially  advised  that  bids  will 
be  received  until  8  p.m..  Apr.  14.  for  furnishing  and  laying 
1237  ft.  of  IS-in.  tile.  312  ft.  of  15-in.  tile,  180  ft.  of  8-in.  tile. 
725  ft.  of  S-in.  tiie,  nine  manholes,  five  catch  basins  and  33 
cu.yd.   of  concrete.      C.   A.   Patterson   is  Boro.   Engr. 

Brooklyn,  X.  Y. —  We  are  officially  advised  that  the  fol- 
lowing bids  were  received  by  the  Bureau  of  Sewers,  on 
Apr.  2.  for  the  construction  of  sewers  in  various  streets: 
In  Hewes  St.,  from  Wallabout  Canal  to  Classon  Ave.,  etc., 
John  J.  Creen  Co.,  $390,545:  J.  F.  Cogan  &  Co.,  $394  609:  Cran- 
ford  Co.,  $479,446:  Newman  &  Carey  Co.,  $495,823:  Lee  E. 
Kellev  Inc.,  $511,467;  Rogers  &  Haggerty  Inc.,  $526,171;  Deg- 
non  Contracting  Co..  $538,491;  Petprick  Bros.,  &  Co.,  $616.- 
414;  E.  E.  Smith  Contracting  Co..  $678,827:  in  Skillman  St.. 
from  Park  Ave.  to  Myrtle  Ave.,  John  J.  Green  Co.,  $384,  i9o; 
John  F.  Cogan  Co.,  $418,661:  Cranford  Co.,  $431,386;  Degnon 
Contracting  Co.,  $509,404:  Newman  &  Cary  Co.,  $544,241; 
Rogers  &  Haggertv  Inc.,  $544,575;  E.  E.  Smith  Contracting 
Co  $662,862:  in  Verona  Ave.,  from  Marcy  Ave.  to  Tompkins 
Ave,  etc.,  John  J.  Creen  Co..  $314,323;  John  F.  Cogan  Co.. 
$388,345;  Cranford  Co..  $406,992;  Ryan  &  Rellly.  $419,781; 
Newman  &  Carev  Co.,  $424,783;  Rogers  &  Haggerty  Inc.,  $444,- 
757;  Degnon  Contracting  Co.,  $496,447;  E.  E.  Smith  Contract- 
ing Co.,  $532,410:  McCauky  Manton  Co.,  $554,439:  in  Graves- 
end  Ave.,  from  Vanderbilt,  St.,  to  Fort  Hamilton  Ave.,  etc.. 
Stanhope  Construction  Co.,  $21,182:  Eustis  Shelardi,  $21,516; 
John  C.  Cchrade,  $22,343:  Joseph  Jennings,  $23,711;  James  G. 
Duffy  $24,348:  H.  B.  Nichols  Inc.,  $24,370;  Culp  Contracting 
Co..  $24,903:  F.  Merendino  Inc.,  $26,785;  Frank  J.  Gallagher, 
$26,785:  in  Battery  Ave.,  from  92d  St.  to  Warihouse  Ave.,  etc.. 
Stanhope  Construction  Co..  $44,548:  McCauley  Manton  Co., 
$46  617:  John  C.  Schrade,  $47,924;  Culp  Contracting  Co.,  $48.- 
327-  H.  B.  Nichols,  Inc.,  $51,711;  Murphy  Bros.,  $52,671.  Noted 
Mar.    27. 

+  \ew  York.  .\.  Y. —  (Boro.  The  Bronx) — We  are  officially 
advised  that  the  following  contracts  for  the  coYistructlon  of 
sewers  in  various  streets  have  been  awarded  by  the  President 
of  the  Boro.  of  The  Bronx:  In  West  236th  St.,  from  Broadway 
to  Kingsbridge  Road,  to  WILLIAM  LYONS,  at  $15,083;  in 
Gun  Hill  Road,  from  Olinville  Ave.  to  Perry  Ave.,  to  the 
ESTATES  CONTRACTING  CO.,  at  $42,950:  on  West  254th  St., 
from  Broadwav  to  Fieldston  Road,  all  bids  rejected.  Bids 
were  received   Mar.  26.     Noted  Mar.  20. 

»«•  York,  X.  Y. —  (Boro.  of  Queens) — We  are  officially  ad- 
vised that  the  following  bids  for  the  construction  of  sewers 
were  received  bv  the  President  of  the  Borough  of  Queens  on 
Mar  28-  In  Mott  .Ave.,  from  Van  Dam  St.  to  Hulst  St.,  in 
Anable  Ave.,  from  Van  Dam  St.,  to  Hulst  St.,  and  in  Hulst  St., 
from  Anable  Ave.  to  Mott  Ave.,  Claneey  &  Van  Alst.  $22,635; 
Pease  Bros.,  $24,466;  Degnon  Contracting  Co.,  $31,676:  Green 
Contracting  Co.,  $22,222;  Slgaruto  &  Co..  $22,161;  Joseph  Bene- 
detto, $22,441;  In  Hamilton  Ave..  Walnut  St.,  Brigg.s  Ave.  and 
Church  St.,  from  Liberty  to  Jerome  Aves.,  and  in  Kimball 
Ave.,  from  Stootlioc  Ave.  to  Lecerts  Ave.;  Thomas  J  Tuohy 
— .  .      „         ,    ...      >..Tr,on.     I 1,    ]^     Slgaretto, 


Co,  '$20,567;  Joseph  Benedetto.  $17,989;  Joseph  L.  Slgaretto, 
$19,845;  Henry  Brltton,  $20,757;  Clancy  &  Van  Alst,  $19, Shi; 
Evergreen  Construction  Co..  $22,SSS;  M.  J.  Mlramlo,  $19,725; 
Charles  A  Mevers.  $19,967:  Peace  Bros.,  $17,771;  In  Cypress 
Ave  from  Cooper  St.  to  Vermont  Ave.,  Charles  A.  .Meyers, 
$31,943;  Joseph  B.ned-tto,  $22,867;  Peace  Bros.,  $49,832;  Clancy 
&  Van  Alst,  $27.>i37;  Tenth  Ave.  Construction  Co.,  $22.  ..19:  In 
LefTerts  Ave.,  from  Liberty  Ave.  to  Atlantic  Ave.  Thomas  H. 
Tuohv  &  Co..  $10,184;  Evergreen  Construction  (  o..  $1L396, 
Joseph  Headuren.  $10,675:  M  J  Miranda  $10  635:  George  Mar- 
Hhall  $10  463:  Peace  Bros.,  $9123:  Charles  A.  Meyers,  $11,369, 
Jolephl^  Slgaretto,  $9190;  Henry  Brltton,  $10,184;  Clancy  & 
Van  AIstT  $9511;  Joseph  Benedetto,  $9279:  in  Liberty  Ave.,  from 
.Stoothoff  Ave.  to  Chester  St.,  in  Cedar  Ave.,  from  Liberty  Ave. 
to  Kimball  Ave.,  In  Chestnut  St..  from  Liberty  Ave  to  Kim- 
ball Ave  Thomas  T.  Tuohy,  $6162:  M.  .1  Miranda,  $4639: 
Joieoh  L  Slgaretto,  $5307;  Clancv  &  Van  Alst,  $4876;  Joseph 
U  Benedetto*:  $513l';  Charles  A.  Meyers,  $5902;  Peace  Bros., 
$6103:  In  parts  of  Jerome  Ave..  MtCormIck  Ave  Oxford  A\e., 
Seattle  St.,  I'ortland  Ave.,  and  Hlrald  Ave.;  Joseph  L.  Slg- 
aretto. $23  468;  Joseph  Benedetto,  $23,739:  Charles  H-  Mj'V' >;«■ 
t2»87(^;  Peace  Bros.  $28,866;  Clancy  &  Van  Alst.  $26,036:  In 
MiillHon  St  from  .Mvrtle  Ave,  to  Wykoff  Ave.,  In  Wyckoff 
A?.,  fn.m  Madron  St.  to  HaUey  St.,  In  HalHey  St.  from 
WvefTolT  to  Irving  Ave.:  Charles  A.  Myers,  $44,832;  Joseph 
Benedetto  $33, 925V  Peace  Bros.,  $77,023;  Joseph  L  Slgaretto, 
$40,617;  flancv  &  Van    Alst.  $4fi,181t.     Noted   Mar.   20. 

•  tlnwrico,  X.  Y,— Bids  will  be  recelv.d  by  the  Department 
of  Works  until  2  p  m..  May  2.  fr.r  constructing  trunk  ami 
lateral  sewers  and  a  sewage  dlsp-sal  plant  here.  The  work 
to  be  done  ronHlHls  of  the  construction  of  approximately  17.200 
n  of  sanltarv  sewer,  from  8  to  36  In.  In  diameter,  and  11,700 
ft'  of  storm  Hewer,  from  10  to  72  In.  In  diameter  and  n  dlH- 
noHal  plant.  The  work  will  be  done  under  eight  Beparnle 
""niractH       Bonds    for   $200,000    were    recently    voted    for    this 


improvement.  Specifications  and  printed  forms  may  be  ob- 
tained from  Charles  H.  Snyder,  City  Engr.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  Department  of  Works, 
and  at  the  office  of  Engineering  News,  505  Pearl  St..  New  York. 
John  Smith  is  Comr.  of  Works.     Noted  Mar.  20. 

East  Orange.  N.  J. — We  are  officially  advised  that  plans 
and  specifications  have  been  completed  by  the  Engineering 
Department  for  the  construction  of  a  storm  water  drain 
sewer  in  the  vicinity  of  the  Brick  Church  station.  These  plans 
provide  for  a  line  4^2  miles  long,  which  will  start  at  Berwyn 
and  Harrison  Sts.,  and  run  northerly  to  McKinley  Ave.,  along 
that  block  to  Halstead  St..  crossing  Central  Ave.  and  con- 
tinuing as  far  as  Rhode  Island  Ave.,  passing  Amherst  St., 
Tremont  Ave.,  and  Brookwood  Ave.  to  South  Orange  .\ve.,  • 
where  it  will  connect  with  the  Newark  drain.  The  plans  are 
now  in  the  hands  of  the  Board  of  Assessment  Commissioners 
and  when  property  o^wners  along  the  route  signify  their  ap- 
proval of  the  project,  favorable  action  will  be  voted  by  the 
Board  and  authority  given  to  the  Engineering  Department 
to  proceed  with  the  work.  It  is  expected  that  bids  for  the 
construction  work  will  be  advertised  on  or  about  June  1.  The 
estimated  cost  of  the  entire  undertaking  is  $260,000,  W.  D. 
Willegerod   is  City  Engr. 

Morrlsto'ivn.  N.  J. — We  are  officially  advised  that  .-Mex- 
ander  Potter,  Consult.  Engr.,  50  Church  St..  New  York.  N.  Y., 
has  been  retained  by  the  town  of  Morristown  to  prepare 
plans  for  the  construction  of  extensions  and  improvements  to 
the  sewer  system.  This  work  will  be  enacted  under  the  re- 
cent bond  issue  for  $30,000. 

Princeton,  N.  J. — Bids  will  be  received  by  the  City  Council 
until  Apr.  14,  for  constructing  sewers  in  Charlton  St.  and 
Greenview  Ave.      Noted   Feb.   27. 

+Trenton.  X.  J. — The  Board  of  City  Commissioners  has 
awarded  a  contract  for  the  construction  of  sewers  in  Emmett, 
Melrose  and  Quinton  Ave.,  to  GUISEPPE  BOSCARELLE, 
Trenton. 

Charleroi,  Penn. — The  Borough  Council  contemplates  con- 
structing sewers  in  the  Hill  District  in  North  Charleroi.  Esti- 
mated  cost,    $8700. 

Jrnklntonn,  Penn. — Preliminary  plans  are  being  considered 
for  the  installation  of  a  sewer  sy-stem  and  a  sewage  disposal 
plant  here,  estimated  to  cost  $150,000.  J.  Walter  Ruddach  Is 
Boro.    Engr.     Noted  Jan.    16. 

Pottstonn,  Penn. — We  are  officially  advised  that  the  Sewer 
Committe  expects  to  ask  for  bids  for  the  construction  of 
the  sanitary  sewer  system  before  May  1.  The  system  will 
consist  of  46  miles  of  pipe  sewers  varying  in  size  from  6  in. 
to  30  in.  The  work  will  be  let  in  two  or  four  sections.  The 
disposal  plant  consists  of  a  pumping  station  and  equipment, 
settling  tanks  and  sprinkling  filters.  Charles  R.  Collins, 
Drexel  Bldg.,  Philadelphia,  is  Consult  Engr.,  and  Frank  Sea- 
sholtz    Chn.    Sewer    Com.      Noted    Mar.    20. 

Pottstonn,  Penn. — .According  to  press  reports,  the  city  plans 
to  expend  $100,000  for  the  construction  of  a  sewer  system  and 
sewage  disposal  plant.  Plans  are  being  prepared  by  O.  E. 
Collins,  Consult.  BIngr.,  Philadelphia.  R.  E.  Shaner  is  Boro. 
Engr. 

Petersburg,   Va. — See   item   under    Streets  and   Roads. 
Bluefleld,    W.    Va. — An    election    will    probably    be    called    In 
May    to   vote    on    a    bond    issue    of    $25,000.    for    completing    the 
sewer  system   in  the  southern  section   of  the  city,  and  extend- 
ing the  system   to  the   western  section. 

Tolsnot  (Wilson  post-office),  X.  C. — See  item  under  Water 
Supply — Irrigation. 

MeColl,  S.  C. — Bonds  for  $20,000  were  voted  Mar.  31,  for 
constructing  a  sewer  system.  J.  B.  RIvens  is  Mayor.  Noted 
Mar.  20. 

.Manutng,  S.  C. — See  Item  under  Water  Supply — Irrigation. 
.\tlanta,  «a. — Bids  will  be  received  by  the  Chairman  of  the 
Sewer  Committee  until  3  p.m..  Apr.  15.  for  constructing  flvu 
groups  of  sewers,  varying  in  length  from  three  to  tive  miles 
.Specifications  may  be  obtained  from  R.  M.  Clayton,  Chief  of 
Construction, 

Macon,  Ga. — -A  committee  of  the  Board  of  Health  Is  In- 
vestigating the  Tybee  Section,  with  a  view  to  installing  a 
sanitary  sewer  system  there.  This  section  of  the  city  was 
not  provided  with  sewers  at  the  time  the  general  system 
was  installed,  because  its  surface  is  on  the  level  with  tho 
bed  of  the  river.  It  Is  proposed  now  to  build  a  trunk  sewer 
with  an  outlet  into  the  canal  below  the  city  limits.  The 
matter   will   be   taken   up  at  an  early  meeting  of  the    Board. 

Miami.  Fin. —  .\ceordlng  to  press  reports,  an  election  has 
been  called  for  May  13,  to  vote  on  a  bond  Issue  of  $40,000,  for 
constructing  sewers.     J.   W.   Watson   Is   Mayor. 

Birmingham.  Ala. —  We  are  otflclally  advised  that  bids  will 
be  received  until  Mav  6,  for  constructing  the  South  Side  trunk 
sewers,  whUh  comprise  about  3000  ft.  of  8xl2-ft.  concrete 
sewer,  5000  ft.  x-fl.  circular  brick  sewer,  3000  ft.  small  brick 
sewers  and  10,000  ft.  of  pipe  laterals.  Plans  and  spedflcatlonH 
are  on   file  at   the   office   of  Walter  G.    Klrkpatrlck,  City    Kngr. 


-The  city  plans  an  expenditure  of  $76,000 
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Cleveland,  'I 
for  Improvln'^ 
soon  be  called 

l.oulsvllU-,  Ky. — We  are  officially  advised  that  bids  ti 
constructing  sewers  were  received  by  the  Hoard  of  PubT 
Works,  Mar.  14,  as  follows:  (a)  W.  H.  Koppelman.  Njf 
Albany.  Ind.;  (b)  Edwin  G.  Larson;  (c)  L.  R.  Flgg  &  CS| 
Louisville;    (d)    Henry    nickel   Co.,    Louisville;    (e)    A.    W.   Coll 

(f)  James    Ferry    &    Son,    2111    Madison    .\ve.,    Baltimore,    Md,; 

(g)  J.  H.  Cahlll;  (h)  Frank  Shfold:  (1)  Guild  &  Co.;  In  Hri'cK 
enrldge  and  Jacob  Sts.,  (a)  $10,840;  (b)  $12,919:  (<■)  $I3.2^.^ 
(d)   $15,628;    (e)   $16.4«5;   (f)    $18,191;    (g)    $18,348;    (h)    $13,449. 

In  Shelbv  and  Kentucky  Sts..  (e)  $10,329;  (a)  $10,493;  (b) 
$11,991;    (d)   $14,329;    (g)    $15,931;    ff)   $16,446.  ,    .    „    „, 

In  nurnelt  and  Camp  Sis.,  (u)  $21,630  and  $22,123;  (r) 
$28,786  and  $29,082;  (1)  $30,406,  $34,477  and  $36,020;  (g)  $SI.- 
389  and    $34,445;    (f)    $33,901,   $36,104   and   $35,762. 

In  Grnv.  Finger  ami  Lampion  Sts.,  (a)  $21,817  and  122,084; 
(b)  123, 162;  (a)  $23,601  and  $26,467;  (c)  $26,629:  (d)  $27,044; 
(f)  $29,893  and  $30,388:  (g)  $31,126  and  $31,827.  The  Item 
bids  on  thi'se  contracts  will  appear  In  this  or  some  early  Issue 
under  Contract   Prices.     Noted  Mar.  13. 

Mumrrsrt,  Ky, — The  city  Is  considering  a  proposition  to  In- 
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.-i.ill    a    si'wor    systom    to    cost    $150,000.      For    particulars,    ad- 
.ln!<s  till-  Ma.vor. 

\kron,  Ohio— We  are  pfflclally  advised  that  R.  Wlnthrop 
I'latt,  Consult.  Kngr..  Cleveland.  Ohio.  ha.s  been  retained 
l.v  the  City  Council  to  prepare  a  report  and  Reneral  plans 
fur  a  sewage  disposal   plant. 

llexU-y,  Ohio — We  are  offlcially  advised  that  bids  will  be 
received  by  the  city  until  noon.  May  1,  for  construetlnjr  a 
.sanitary  sewer  system  estimated  to  cost  $50,000.  The  con- 
tract involves  the  constrm-tlon  of  about  eisht  miles  of  S-. 
10.-  12-.  15-  and  IS-in.  vitritieii  pipe  sewers,  63  manholes,  and 
17  nush  tanks.  I'lans  and  -spi-eiiieations  have  been  prepared 
l>y  A.  Elliott  Kimberly.  Consult.  Engr..  8  East  LonK  St.. 
Ci.lumbus.  Ohio.  Noted  Dec.  5,  under  Water  Supply — Irri- 
gation. '      ■ 

Canton.  Ohio — We  are  offlcially  advised  that  bids  will 
lie  received  by  the  city  until  noon.  Apr.  6.  for  construct- 
ing sewers  as  follows:  2200  lin.ft.  7-ft.  two-rins  brick  block 
storm  sewer;  3500  lin.ft.  3-ft.  one-rlngr  brick  block  storm 
sewer:  4300  lin.ft.  of  24-in.  vitriHed  pipe  sewer:  1400  linft.  of 
15-in.  vitrified  pipe  sewer:  900  lin.ft.  of  IS-in.  vitrified  pipe 
s.  wer:  2100  lin.ft.  of  S-in.  vitrified  pipe  sewer:  61  catch 
Imsins  and  30  manholes.  Estimated  cost,  $55,000.  Philip  H. 
Weber  is  City  Engr.  and  Walter  S.  Huff  is  Dir.  Pub.  Ser. 
Noted  Feb.  20. 

Clnelnnatl,  Ohio — Rids  will  be  received  by  V.  T.  Price, 
Dir.  Pub.  Ser.,  until  noon.  .\pr.  10,  for  constructing  main 
and  lateral  sewers  and  drains  with  appurtenances  in  various 
streets. 

rievelnnd.  Ohio — Bids  will  be  received  by  W.  J.  Springr- 
born,  Dir.  Pub.  Ser.,  until  noon,  Apr.  22,  for  furnishing 
vitrified  sewer  pipe,  curves  and  stoppers  for  the  Water  De- 
partment. 

WooHter,  Ohio — According  to  press  reports,  bids  will  be  re- 
ceived by  the  city  until  Apr.  14.  for  constructing  sanitary 
sewers.     Estimated  cost.  $25,000.     T.  P.  Brown  is  City  Engr. 

Xe«-  Philadelphia,  Ohio — We  are  officially  advised  that 
George  E.  .\rnold.  City  Bngr..  and  R.  Wlnthrop  Pratt,  Consult. 
Engr..  Cleveland,  are  preparing  plans  for  the  construction  of 
a  sewage  disposal  plant   here. 

noonrvllle,  Ind. — The  city  contemplates  the  construction 
of  a  trunk  sewer  in  the  northern  section.  Estimated  cost, 
$84,000. 

Flint,  Mioh. — We  are  oflficiallv  advised  that  bids  will  be 
received  by  D.  E.  Newcombe,  City  Clk.,  until  3  p.m.,  Apr.  25, 
for  constructing  approximately  33  miles  of  S-  to  66-in.  sewers. 
Estimated  cost.  $93,125.  H.  E.  Terry  is  Citv  Engr.  Noted 
Mar.  20. 

Ann  .\rhor.  Mich. — Preliminary  plans  have  been  prepared 
for  constructing  about  IH  miles  of  storm  and  one  mile  of 
sanitary   sewers.      M.    Osgood   is   City    Engr. 

♦.Marquette,  Mich, — The  contract  to  construct  the  eastern 
trunk  sewer  has  been  awarded  to  HERMAN  STENSRUD. 
Marquette,  at  $39,285  for  segment  block.  Bids  were  opened 
Mar.   20.      Noted   Apr.    3. 

Pontine,  Mich. — Bids  will  be  received  by  C.  L.  Groesbeck, 
City  Clk.,  until  1:30  p.m.,  Apr.  21,  for  constructing  sewers 
in    various    streets. 

Sagrinaw,  Mich. — Bids  will  probably  soon  be  asked  for  ex- 
tending the  sewer  system.  Estimated  cost.  $30,000.  H.  H. 
Eymer    is    City    Engr. 

.Alton,  III. — Press  reports  state  that  bids  will  be  received 
at  .\lton  until  Apr.  15,  for  constructing  a  sewer  system  in 
Madison   County. 

f'ulia.  III. — Surveys  are  being  made  for  the  installation  of 
a  stium  and  sanitary  sewer  system  here,  estimated  to  cost 
$30,000. 

Danrllle,  III. — W.  Lew'man,  Mayor,  is  interested  in  a  propo- 
sition to  construct  a  6-ft.  storm  sewer  in  the  northern  sec- 
tion of  the  city.  The  sewer  will  empty  into  the  north  fork 
of  Stony    Creek. 

Fulton,  III. — According  to  press  reports,  bids  will  be  re- 
ceived by  the  Citv  Clerk  until  Apr.  15,  for  constructing  about 
25.000  lin.ft.  of  S-  to  30-in.  vitrified  pipe  sewers.  Noted  Jan.  9. 
Monmouth,  III. — The  Board  of  Local  Improvements  will 
probably  soon  ask  bids  for  the  construction  of  a  sewer  sys- 
tem in  the  southeastern  section  of  the  city.  According  to 
plans  and  specifications  prepared  by  Ralph  Ferguson,  City 
Engr..   the  system   is  estimated    to  cost   $29,040. 

Fond  du  Lac,  Wis. — The  bids  received.  Mar.  2S.  for  con- 
structing sewers  and  a  sewage  disposal  plant  here,  were  as 
follows:  Sewage  disposal  plant:  (a)  complete  plant:  (b) 
machinery:  (c)  hypochlorite  plant:  E.  R.  Harding  Co.  Racine, 
(a)  $31,900.  (b)  $5450,  (c)  $860;  Yeoman  Bros.,  Chicago,  (b) 
$5450:  Brogan  &  Pitz,  Green  Bay,  (a)  $28,201,  (b)  $5450,  (c) 
$710:  Buffalo  Steam  Pump  Co.,  Chicago,  to)  $2270;  Power 
Improvement   Co..   Milwaukee,    (b)    $2420.      Noted   Apr.   3. 

Bids  on  Section  2  which  includes  2410  lin.ft.  of  15-in.  pipe, 
570  ft.  of  18-in.  pipe.  550  ft.  of  24-in.  pipe.  1260  ft.  of  20-in. 
pipe,  and  23  manholes,  were:  E.  R.  Harding  &  Co.,  $24,090: 
Brogan  &  Pitz,  $26,072:  F.  E.  Kaminski.  Watertown.  $26,305: 
Theill.  Manning  &  Whalen.  La  Crosse.  $23,879;  L.  W.  Schruth, 
Fargo.   N.    D..    $23,736. 

Bids  on  Section  3,  including  the  laving  of  2290  ft.  of  12- 
Ui.  pipe  1304  ft.  of  15-in.  pipe,  1611  ft.  "of  IS-in.  pipe,  and  170 
ft.  of  IS-in  c.-I.  pipe  were:  E.  R.  Harding.  $9017:  Brogan  & 
Pitz,  $11,236:  F.  E.  Kaminski.  $10,594:  Theill,  Manning  & 
VThalen,  $10,974;  Robt.  Bernett,  Fond  du  Lac,  $11,174:  L.  W. 
Schruth.    $10,831.      Noted   Ar.    3. 

Superior.  Wis — Plans  have  been  prepared  by  the  City  En- 
gineering Department  for  extending  the  municipal  sewer  sys- 
tem to  the  suburb  of  Allouez.    to  drain   into   .^llouez  Bay. 

1.  ^\"??""'  ^*''* — Plans  have  been  prepared  for  constructing: 
about  2500  ft.  of  6-ft.  and  2500  ft.  of  12-in.  pipe  sewers,  and 
bids    for    construction    will    probably   soon    be    asked. 

■  '"■■■"■""•  Iowa — We  are  offlciallv  advised  that  all  bids  re- 
ceived Mar.  31.  for  constructing  sewers,  were  rejected.  The 
contract  will  probably  be  readvertised.  J.  A.  Dougherty  is 
City   Clk.      Noted    Mar.    20. 

+DaTenport.  Iowa — We  are  offlciallv  advised  that  the 
contract  to  construct  a  sanitary  sewer  system  in  the  12th 
Sewer  District   has   been   awarded    to   the   HYDRAULIC   CON- 


CKLl-E  I'li.V.'fTHrCTION  CO.,  Davenport,  fowa,  at  $60,620. 
The  other  bids  w.re:  Ryan  *  Layton  Construction  Co.,  $70,- 
935;  p.  K.  Keeler  CniiHtructlon  Co.,  $73,001:  Lytic  (.'onstruetlon 
Co..  $88,440;  Indepi-iident  Construction  Co..  »8»,SK9:  Harding 
&  Co.,  $90,512.  A.  M.  Complon  is  Comr.  Bd.  Pub.  Wk».  Noted 
Mar.    13. 

Fort  Dodice,  Iowa — Bids  will  be  received  by  the  City 
Council  until  9  a.m.,  Apr.  28,  for  constructing  sanitary  sewers 
In  Eighth  Ave.,  I'ark  Boulevard,  and  other  streets.  W.  L. 
Tang  Is  City  Clk. 

Slhley,  lonn— Press  reports  state  that  bids  will  be  received 
by  Oscar  Meyers.  Town  Clk..  until  Apr.  15.  for  constructlnK 
sanitary  sewers  and  a  sewage  disposal  plant. 

+  KanHnM  City,  Mo,— A  contract  to  construct  a  combined 
storm  and  sanitary  sewer  on  the  East  Side,  has  been  award- 
s', nr'n  '*".£,  f^oard  of  Public  Works,  to  W.  C.  .MULLINS.  at 
$73.95G.  The  sewer  will  serve  the  district  bounded  by  White 
and   Bennington  Aves.  and  8th  and  llith  Sts. 

Kennett,  Mo — Bids  will  be  received  by  .1.  D.  Spence,  Mavor, 
until  7  p.m.,  Apr.  30,  for  constructing  about  8'A  miles  of  8- 
to  15-in.  pipe  sewers,  95  maiihole.s.  62  flush  tan1<s,  a  sewage 
disposal  plant  and  sewage  pumping  equipment.  Plans  and 
specifications  are  on  file  at  the  office  of  S.  G.  Fisher,  City 
Clk..  and  may  be  obtained  from  Frank  L.  Wilcox,  Consult. 
Engr..  (  ehemical  BIdg.,  St.  Louis  Mo.  See  also  Item  under 
Hater    Supply-Irrigation. 

iVP<>plar  Rlull',  .Mo.— Bids  will  be  received  by  the  Citv 
council  until  7:30  p.m.,  Apr.  21,  for  constructing  sanltarv 
?A  Vc-'*..."'  i'^„"'.^'"  r)lstrict  No.  3.  The  contract  involves: 
.iO,lSi    ft.    of    6-in.    pipe    average    cut    6.4    ft.;    1796    ft.    of    8-ln. 

ft..  3424  ft.  of  l.T-in.  pipe  average  cut  7  ft.;  1440  ft.  of  24-in. 
pipe  average  cut  8.3  ft.:  and  51  manholes:  Plans  and  speci- 
fications are  on  file  at  the  office  of  .J.  J.  Wilcox,  City  Clk..  and 
may   be  obtained  from  Edward  C.  Thomas,  City  Engr. 

f„,  "fiT/^.^.t*"'  **'''" — ^'*'""  '^*'  offlcially  advised  that  bonds 
foi  $50,000  were  voted.  Apr.  1,  for  the  construction  of  a 
sewir  s.vstem,  according  to  plans  and  specifications  pcrpared 
m,,,  ,.1  1  V ''^™  Engineering  Co.,  American  National  Bank 
Bldg.,    Oklahoma   (Mty.   Okla.      Noted    Feb.    27. 

.,1a ^flf"*!  *^*"^^ — T'^'^  F''^'  Engineer  has  prepared  preliminary 
plans  and  estimates  for  the  construction  of  a  storm  sewer 
Jwil^.,  9?®^'"^'i'"„/j'^-  '°  ^^<^  Weber  River  in  the  district  be- 
tween 22nd  and   26th  Sts.      Estimated   cost.    $25,000. 

Salt  Lake  City,  l^tah — We  are  offlcially  advised  that  the 
advertisement  for  bids  to  be  received  Mar.  25.  for  construct- 
"."=  .1'^'^'^''  ("^tension  321.  was  withdrawn.  If  it  is  decided  to 
do  the  work  at  some  later  time,  the  contract  will  be  re- 
advertised.     Noble  Warrum  is  City  Recdr.     Noted  Mar.   20. 

Phoenix.  Artr. — An  election  will  probably  be  called  some 
time  this  year  to  vote  on  a  bond  issue  for  constructing  out- 
1  **.  S^„/?,"^*''"^-  ^*  '^  estimated  that  this  work  would  cost 
about   $200,000. 

Ontario.  Ore. — The  City  Council  has  been  authorized  to 
construct  an  underground  drain  and  trunk  sewer  from  the 
city  limits  to  the   Snake  River. 

+Colfnx.  Calif. — We  are  offlcially  advised  that  the  contract 
to  construct  a  sewer  system  here  has  been  awarded  to 
JAMES  STANLEY.  San  Salito.  Calif.,  at  $13,033.  US  Mar- 
shall. Forum  Bldg..  Sacramento,  is  Engr.  Bids  were  opened 
Mar.   20.     Noted  Mar.  20. 


+FuIlerton,  Call 

tem    here    has    bee..    ^. 

Calif.,  at   $46,000.     Noted  Mar 


—The  contract  to  construct  a  sewer  svs- 
awarded    to    R.    C.    LOWELL.    Monrovia, 


+San    Francisco,    Calif. — .A    contract    to    construct    a    main 
sewer    across    Golden    Gate    Park    from    Lincoln    Way    to    48th 
Ave.,   has   been  awarded   to   F.   ROLANDI,    55   Montgomery  St 
San    Francisco,    at    $195,767. 

Renin,  Ont. — Bids  will  be  received  bv  A.  C.  Millar  City 
Clk.,  until  Apr.  17.  for  furnishing  and  laying  about  12,000 
lin.ft.  of  4S-in.  reinforced  concrete  pipe,  3265  lin.  ft  of  30- 
in.  and  5400  ft.  of  IS-in.  salt  glazed  vitrified  pipe.  H 
Johnston   is   City   Engr. 

•Toronto,  Ont. — Plans  and  specifications  for  the  sewer 
contracts  to  be  awarded  by  the  Board  of  Control  on  Apr.  15. 
are  on  file  at  the  office  of  Engineering  News,  505  Pearl  St" 
New   York.      Noted   .\pr.    3. 

f;.\RB-\(;E 

Xorth  AVarren.  Penn. — The  board  of  Trustees  of  the  State 
Hospital  for  the  Insane  at  North  Warren  has  awarded  the 
contract  to  the  New  York  Incinerator  Co.  for  furnishing 
and    installing    incinerators    in    the    building,    at    $4400. 

Birmingdiani,  .\la, — The  city  is  having  plans  prepared  for 
the  erection  of  a  garbage  and  refuse  incinerator  plant  at  Ave. 


f   a 


B  and  11th  St..  Ensley.      W.  G.  Kirkpatrick.  is  Citv  Engr. 

Plans    are    also    being    prepared    for    the    construction    o 
rendering  plant   near   40th   St.   and   15th   Ave.,   North   East. 

Los  .\ngeles.  Calif. — Bids  will  be  received  bv  the  Board  of 
Public  Works  until  June  20  for  the  erection  of  the  proposed 
garbage  disposal  plant.  -Alternative  bids  are  asked  as  follows: 
(a)  The  contractor  to  erect  and  operate  a  plant  capable  of  dis- 
posing of  all  the  garbage  in  the  city  north  of  Manchester -A. ve. 
at  a  certain  price  per  ton:  ib)  for  erection  of  a  plant  guaran- 
teed to  dispose  of  all  the  garbage,  to  be  municipallv  owned. 
According  to  the  specifications,  the  bidders  mav  submit  bids 
on  either  plants  of  the  reduction  or  incinerator"  tvpe.  as  long 
as  the  garbage  shall  be  disposed  of  in  a  sanitary  manner. 

STREETS   .\3JD  ROADS 

/Vthol,  Mass, — The  State  Highway  Commission  will  have 
charge  of  repaying  Main  and  School  Sts..  for  which  an  appro- 
priation of  $48,000  was  recently  made.  Bids  will  be  receive'^ 
about  May  1.  Mm.  D.  Sohier,  Boston,  is  Chn.  Highway  Ce.n 
Noted  Mar.    13. 

.Vttleboro,  Mass — The  Board  of  Selectmen  is  co'-.sidering 
plans  for  paving  "The  Loop."  which  consists  of  PMk.  Nortli 
Main,  South  Main  and  Union  Sts.  H.  P.  Ken*  is  Chn.  of 
Selectmen. 
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+Ba8toii,  Mass.— The  following  bids  were  received  Mar.  24 
for  paving  Union  Park  St..  from  ^"ajhingtonbt  to  Harrison 
We.-  (a)Bitulithic;  (b)  asphalt;  F.  S.  &  A.  D.  OOKE  CORP. 
(awarded  contract),  ea)  $7S92;  (b)  $7987;  ^  arren  Bros.  Co.. 
<a)  $8267;  (b)  $S33S;  Michael  Meehan,  (b)  $85,3;  Charles  A. 
Learv,    (b)    $10,750.      L.   K.   Rourke  is  Comr.   of  Pub.    \\  ks. 

Contracts  as  follows  have  been  awarded  by  the  State  High- 
way Commission:  For  construction  of  5300  lin.ft.  macadam 
in  Acton  to  R.  F.  HUDSON.  Melrose,  at  $10,853.  Other  bids 
were:  The  Horne-Lov.-e  Construction  Co.,  Worcester.  fiJ.Osl; 
J  J  Martin.  Watertown.  $11,670;  A.  Corchia.  Boston.  $12,538; 
A.  Williams\&  Co..  Boston.  $14,987.  The  HORNE-LOWE  CON- 
STRUCTION CO.  was  awarded  a  contract  at  $10,941.  for  oiOO 
lin  ft  of  gravel  and  macadam  road  in  Granby.  W.  N.  Flint 
and  Wm.  Orlando  bid  $14,055.  j    .      t  k,.,.^ 

The  contract  for  4600  ft.  of  macadam  road  in  Lunenburg 
was  awarded  to  R.  F.  HUDSON,  at  $8957.  Other  bids  were 
Flint  &  Orlando.  $9386,  and  D.  H.  Damon.  Ashby,  $10.10.. 
Arthur  W.    Dean  is  Chief   Engr.  „  .      .  ^ 

Bids  will  be  received  until  Apr.  14  by  the  Commissioner  of 
Public  Works  for  about  one  mile  of  asphalt  pavement  in 
Norfolk  St.  from  Codman  Square  to  Corbet  St..  Dorchester 
District.      L.   K.   Rourke   is  Comr. 

Chelsea,  Mass. — See  item  under  Federal  Government  Work. 
Lricester.    Mass.— The    Town    of    Leicester    plans    the    con- 
struction of  a  number  of  macadam  roads.     Parker,  Bateman  & 
Chase.   Clinton,   Mass..   are    Engrs.-in-Charge. 

Mlllburr.  Mass.— The  town  has  appropriated  $3000  for  rna- 
cadam  surfacing  on  West  Main  St..  and  will  receive  $1dOO 
f?om  the  State  Highway  Commission  for  the  same  purpose  to 
be   expended   by  Selectmen.      John    R.   Greenwood   is  Clk. 

Winchendou.  Slass.- The  Town  has  appropriated  $5000  to 
be  added  to  a  like  amount  given  by  the  State  Highway  Lom- 
mislion  The  sum  will  be  used  for  constructing  four  miles 
™f  highway  from  Winchendon  to  Ashburnham  under  direction 
of  the  State  Commission.      W.   D.    Sohier,    Boston,    is   Chn. 

+Worcester,  Mass We  are  officially  advised  that  a  con- 
tract has  been  awarded  by  the  Street  Commissioner  to  the 
SE\V  ENGL.\ND  CONTRACTING  CO.,  9  Be  evue  St  Worces- 
ter at  OOlV-c  per  sq.vd.  for  J  gal.  of  oil  applied,  or  V»c. 
tor  4  gal  app  ieT  The  American  Car  Sprinkler  Co  ^  orces- 
ier.  bid  1.2c.  for  J  gal.  and  Ic  for  H  gal  oil  applied  on  about 
2  000  000  so  vd.  streets.  A.  T.  Rhodes  is  Comr.  Noted  Mar.  27. 
The  Citv  Council  has  recently  made  appropriations  of 
$34  000  for'  construction  of  new  streets,  $46,500  for  paving 
and  $3900  for  macadamizing  various  streets. 

SoDth  Norwalk.  Conn.— See  item  under  Bridges. 
BrooklTn.  N.  Y.— Bids  will  be  received  until  11  a.m..  .\pr. 
16  b>"  the  President  of  the  Borough,  Borough  Hall,  for  im- 
nroving  portions  of  Dean  St..  Park  Place.  St.  John's  Place 
EasV  New  York  Ave.,  St.  Mark's  Ave.,  Gravesend  Ave.,  and 
various  other  streets,      .\lfred  E.   Steers  is   Pres. 

RnlTalo     \'.  Y Bids  will  be  received  until  11  a.m..  Apr.   15. 

bv  The  Department  of  Public  Works,  for  street  improvenients 
as  foflows-  "rving  Beckwith  St..  from  Sycamore  to  Adams 
Swreprving  Fell  Alley,  from  Carolina  to  Virginia  Sts..  pav- 
Inl' a  portion  of  Weyand  St.,  paving  Frank  Ave  from  Min- 
eral Spring  Road  to  Kamper  St.     Francis  G.  \\  ard  is  Comr. 

Buffalo,  N.  Y.-We  are  officially  advised  that  the  following 
low  bids  U-ere  received  for  improving  portions  of^  .\mherst 
Balcom  and  Roma  Sts.  and  D^-'aware  .\ve..  The  H.  P.  l^urgara 
Co..  Buffalo.  $32,135.  for  paving  Amherst  St  ^"^0"}  '^"I'^^/iJ- 
o  Calvin,  with  asphalt;  .*11.^35  for  Amherst  St  from  De  a 
wart-  to  North  Lincoln,  with  asphalt;   J39.ilh   tot    paving  una 

Sfiisifi  for  Kalcom  from  Main  to  Linwood  with  asphalt.  J 1*,^"" 
fo?  paving   RoX   St     w  th   asphalt:    the    Erie   Contracting  Co 

o5  ??  S  ^Morg'IJn  Bldg,.  Buffalo:  $13,500  for  paving  Roma  St^ 
with  brick.  Geo.  H.  Norton  is  Deputy  Engr.  W  m.  J.  1  roup 
Is  Asst.  Engr.     Noted  Mar.  27. 

New  York  N.  Y".  (Borough  of  Richmond)— Bids  will  hf.re- 
ceiveduntU  noon    Apr    15,  bv  the  President  of  the  Borough  of 

,.r    Rfrhmond    Terrace    from    Davis    Ave.    to    John    .>i..    ana    loi 
repavn^   with     redressed     granite     bloj^"*-      »V>'V,Y,?i-s 
Henderson   to  Castleton   Aves      «'-o.'f^'-f'^""  .«';.''    '^^nf  ,0-30 

(Borough  the  Bronx)  — Bids  will  be  iec.l\ed  ""•"  '";^'" 
am  Apr  16  bv  the  President  of  the  Borough  of  the  Bronx, 
tmh  S^and  T'hird  Ave  for  '%P"/'"K,S'",V';r  Aoth  eIs" 
\v,.  Fa«t  198th  West  172nd,  West  179th.  Kast  isntn,  c/asi. 
fsYsltast'lSSth,  West  231st,  ^est  254th  Sts  Glebe  Ave 
Tremont  Ave..  Elton  Ave.,  Brook  Ave,,  Fox  ^Vii^!-  1,  P^es 
Ave..   Ogden    Ave.,    and    Morris    Ave.      Cyrus    C.    Miller    Is    I  res. 

+  Ne«  York,  S.  Y.— (Boro.  The  Bronx)  — We  an-  ofllclally 
advised  that  the  President  of  the  Borough  of  The  Bronx 
h-.u  awarded  a  contract  to  the  THOMAS  (  L'MMi.'>iS  ,"-"' 
TRACTING  CO^  at  $79,995.  for  paving  Beach  Ave  from  Bronx 
River  Ave.  to  Gleason  Ave.  Bids  were  received  on  Mar.  20. 
Cyrus  C.   Miller  la  Pres. 

Hoboken,  :«.  J.— Bids  will  be  received  until  4  p.nri.,  Apr  23' 
bv  7he  (^Ity  Council  for  repavlne  and  repairing  the  a«PhaIt 
pavement  on  various  streets.  James  H.  Londrlgan  Is  City 
Clk. 

«I.onK  Rrnnrb,  \.  J.— Bids  will  be  received  until  HI  a.m., 
Apr*  i"  by  the"  Board  of  City  Commissioners  for  payngpor^ 
tlons  of  Rockwell,  Second  and  Third  Aves  with  v  ItrWl.  I  brlcK, 
asphalt  or  bituminous  concrete.  \V.  R.  W  arwUk  Is  <  lt.\  I IK. 
Noti-d   Apr.    3. 

j.('h.rlerol  Penn.— We  are  olTlclally  advised  that  the  Bor- 
ouK*("un"lhaJ  awarded  a  contract  to  THOMAS  AKRIGO. 
•harlerol  at  a  little  more  than  $12,000,  for  Improving  por- 
lons  of  FallowHeld  Ave.  and  Long  Alley.  Other  •>l'''><rs  were: 
The  I.onora  CnnHtru.llon  Co..  and  H.illnm  Bros,,  each  of  whose 
l,l,l»  WIS  between  $14,000  and  $15,000.  Alex  Gray  Ifl  Rngr. 
Ira    L   Nlrkeson   Is    Boro.  Clk.      Noted   Mar.   27. 

Mount     Pieasan*.     Penn The     Borough     Council     has     In- 

slriic"""  the  "o""uKh  Engineer  to  prepare  plans  for  paving 
CerXV  Ave.  VvaHhTngton  St..  from  Hltrhmun  to  M..rewoo<J, 
and   Moriwood  Sis. 


until  Apr.  16.  by 
ous  streets  under 
Eugene    E.    Gran- 


West  Chester,  Penn. — Bids  will  be  received  until  6  p.m.. 
Apr.  IS.  bv  the  Supervisors  of  West  Bradford  Township,  for 
grading  and  macadamizing  a  road  leading  from  Trimble's  Mill 
to  Northbrook.  John  E.  Baldwin.  West  Chester.  R.  D.  No.  8, 
may   be  addressed. 

Sunbnry,  Penn. — Bids  will  be  received  until  11  a.m..  .\pr. 
25.  by  the  Commissioners  of  Northumberland  County  for 
improving  Eighth  St.  in  the  Borough  of  Shamokin  by  paving 
the  roadway  with  Belgian  blocks,  and  constructing  sidewalks. 
J.  C.  Tressler  is  Ch.  Clk. 

Baltimore.  Md. — Bids  will  be  received 
the  Board  of  Awards  for  improving  var 
Contract  Nos.  106.  108.  109.  110  and  111. 
nan  is  Pres.   of  Street  Comrs. 

-^Baltimore.  .Md. — Bids  will  be  received  until  11  a.m.,  .\pr. 
23,  bv  the  Board  of  Awards,  for  the  construction  of  about 
1  9  miles  macadam  road  located  on  property  at  Loch  Raven, 
Baltimore  County,  Md.  Ezra  B.  Whitman  is  Water  Engr. 
James  H.  Preston  is  Pres.  Bd.  of  .\wards. 

Denton.  Md..  —  Bids  will  be  received  until  .\pr.'  15  by  Com- 
missioners of  Carolina  County  for  construction  of  1.63  miles 
of  state  highway  between  Denton  and  Willowpond.  including 
construction    of  a  drawbridge.      W.    H.   Anderson   is   Clk. 

Washinsrton,  D.  C. — The  Commissioners  of  the  District  of 
Columbia  have  rejected  all  bids  recently  received  for  repair- 
ing asphalt  paving  for  a  period  ending  June  30.  1915.  and  will 
do  the  work  under  the  old  contracts  for  the  ensuing  six 
months.      Noted   Mar.   13  and  Apr.  3. 

Petersburg.  Va. — The  City  Council  has  appropriated  $48,700 
for  the  improvement  of  River  St.  This  amount  covers  the 
cost  of  raising  River  St..  from  Rock  .\lley  to  Third  St..  rais- 
ing Second  .St.  and  constructing  a  storm  sewer  from  Pike 
to  Third  Sts.     R.  D.   Budd   is  City   Engr. 

+Darllngton,  S.  C. — The  Town  Council  has  awarded  a  con- 
tract to  J.  R.  STEELE.  Bennettsville.  S.  C.  for  the  construc- 
tion of  about  18.000  sq.ft.  of  sidewalks.  The  council  is  also 
considering  plans  for  paving  portions  of  Pearl  and  South  Main 
Sts. 

+Rome,  Ga. — .\  contract  has  been  awarded  by  the  City 
Council  to  the  SOUTHERN  .\SPHALT  &  CONSTRUCTION  CO.. 
Birmingham.  .\la.,  at  $8966,  for  the  construction  of  about 
4520  sq.yd.  sheet  asphalt  paving.     W.  W.  Wilson  is  City  Engr. 

+AVayerosM,  <ia We   are   officially   advised   that  a   contract 

has  been  awarded  by  the  City  Council  to  the  .\LABAMA  PAV- 
ING CO..  Birmingham,  at  $1.64  per  sq.yd...  for  about  20,000 
sq.,vd.  pavemtnt  on  vari.ous  streets.  Other  bidders  were: 
The  Creosoted  Wood  Block  Paving  Co..  the  Atlantic  Bitullthlr 
Co.,  thi-  Southern  .\sphalt  &  Construction  Co..  the  Hastings 
Pavement  Co.      B.   H.  Klyce  is  City  Engr.     Noted  Mar.   20. 

Clearwater.  Fla. — The  Town  Council  is  having  plans  pre- 
pared for  grading  and  paving  Fort  Garrison  Ave.,  from  Jones 
to  Eldridge  St,,  with  vitrified  brick,  concrete  curb  and  gutter. 
R.  T.   Daniels   is   Town   Clk. 

Blrmlneham.  .\la. — We  are  officially  advised  that  bids  will 
be  received  until  about  Apr.  29  (date  to  be  announced  later) 
for  apprd.xiniiitely  7000  sq.yd.  asphalt  paving  on  North  24th 
St..  16.0(1(1  sq.vd.  asphaltic  concrete  on  12th  .\ve..  14th  .\ve.. 
Ash  and  Beech  Sts.  (open  specifications);  also  15.000  sq.yd. 
creosoted  wood  blocks  on  19th  St..  Second  and  Morris  Aves.; 
also  20.000  sq.vd.  of  relaying  granite  blocks  in  certain  alleys. 
Walter  G.  Kirkpatrick  is  City  Engr. 

(iuntersvllle,  .\la. — Bids  will  be  received  until  noon.  .\pr. 
•'2  bv  the  Commissioners'  Court  of  Marshall  County  for  im- 
proving a  part  of  the  Guntersville  and  Warrenton  Road  at  an 
estimated  cost  of  $5000,  and  for  improving  a  section  of  the 
AlbertviUe  and  Boaz  Road  at  $4000.  W.  S.  Keller  is  High- 
way   Engr. 

De  Ridder,  La.— We  are  officially  advised  that  bids  will  be 
received    until    .\pr.    22.    for   about    10    miles    of   concrete    sl<l. 
walks.       McCorkle    &    Baylis,    704    Farley    Bldg.,    Birmingham 
.Ma.,  are  Engrs.  in  Charge.     Noted   Mar.   6. 

+Harrlinan.  Tenn. — A  contract  has  been  awarded  by  the 
Citv  Council  to  GOODRICH  &  CRINKLEY,  Harrlman.  for 
grading  and  paving  with  asphalt,  portions  of  East  Roane, 
Alorgan   and    Clifty   Sts. 


Kr 

ceived 
Simps 
befor 


iklln,  Ky. —  We  are  officially  advised  that  all  bids  ro- 
for    macadamizing    the    Lincoln-Jackson    way    through 

ri  Couiitv  were  rejected,  and  new  bids  will  not  be  asked 
next    autumn    or    winter.      J.    H.    Goodnight    Is   Chn.    of 


the    Com.      Noted    Feb.    20. 

liexlnirton.  Ky. — See  Item  under  Water  Supply-Irriga- 
tion. 

.\rfhliold.  Ohio — We  are  officially  advised  that  the  Village 
Council  has  awarded  a  contract  to  MINK^K  &  McCLARON, 
New  Castl.-.  liid..  at  $17,0X8.  for  9000  sq.yd.  of  brick  paving. 
(Jther  bidders  were:  Asphalt  Block  Paving  Co..  Toledo.  Ohio. 
$20,046;  R.  A.  Fr.-shwater  &  .Son,  Cleveland,  $19,843;  A.  W. 
FIshbaugh,  Cellna,  Ohio,  $19,119:  Marsman  &  Green.  (Jrnnd 
Rapids,  Mich.,  $19,140:  Jos.  Karsh  cSr  Son.  Cellna.  $18,728: 
Chas.  F.  RIee,  Archbold.  $19,210.  (Jeo.  Champe.  filii  The  Nnsby, 
Toledo,  Ohio,   is   Engr.     J.   H.   Fagley  is  Clk.      Noted   Mar.  IS. 

Bellevne,  Ohio — Bids  will  be  received  until  noon,  Apr.  14. 
by  the  Trustees  of  Lyme  Township,  for  Improving  various 
roads  of  Lvme  Bond  DIslrlcl,  Huron  County,  Henry  Boohlcr 
Is   a    Trustee.      W.    H.    Erdrleh    Is   Clk. 

cinrlnnati.  Ohio— Bids  will  be  received  unlll  noon.  Apr.  lH, 
by  the  Hoard  of  County  Commissioners  for  Improving  about 
4000    lln.rt.    of   Oak    Ave. 

Bids  will  be  received  until  noon,  Apr.  25,  by  the  <  ount> 
Commissioners  for  Improvement  of  the  following  highways: 
Miami  Avi'.  from  Bond  Road  to  Camnrgo  Pike.  Columbin 
Township;  Highland  Ave.  from  Sycamore  to  Cosbey  Aves.. 
SvcMinore  TowiiMhlp;  County  Club  Road  from  Uldge  to  Ohio 
Aves.,   Sycamore  and  Columbia  Townships.      Stanley  Struble  Is 

Bids  will  be  received  until  noon.  Apr.  18,  by  thi>  County 
Commissioners  for  Improvement  of;  Chester  Ave.   from  Sharon 
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Wi-  to  thf  Hiitler  County  liiu-.  tho  Mill  Uoad  from  the  Ham- 
ilton I'ike  to  tho  Butlor  County  line,  tlit-  Baliivin  Pllu-  from 
till'   Ohio    Pike   to    thi'   Cli-iniont    County    line. 

liid.i  will  bo  ii'oeiveri  until  noon.  Apr.  aS.  for  the  fol- 
lowing loiinty  work:  Improvement  of  Rapid  Kun  I'lke  In 
Delhi  Township.  ImprovinR  the  Sand  Uun  Road,  White- 
water TowiKsliip.  Improving  the  Shaker  lOxford)  Road. 
Crosby    Township. 

Apr. 


t^eivi'd  until  noon, 
for    furnlshlnK    ereosoted 
W.   J.    Sprlngborn    Is    Dlr. 

Ap 


ClrvFland,  Ohio —  Bids  will  be  r< 
bv  the  Director  of  Publle  Service 
wood  paving  blocks  and  planking. 
W.   H.    Kirby    is  Secy. 

Bids  will  be  received  until  noon, 
iUK  and  repairing  stone  and  conci 
of  Cleveland. 

Bids  will  be  received  until  11  a.m..  .\pr.  30,  by  the  Board 
of  County  Commissioners  for  improvement  of  the  Solon  Road 
Kxtensioii.      Frank  R.   Lander  is  County   Surv.      Noted   Feb.   20. 

ColumliiiH,  Ohio — Bids  will  be  received  until  Apr.  24,  by  the 

Commissioners  of  Franklin  County,  for  the  fi>llowinK  road 
improvements:  Macaiiami/.iiii;  thr  New  Albany  and  K.yn.>lds- 
burK-  Road,  in  Trui-o,  .Icffeison  and  Plain  Tovvnshiiis.  the 
Boehm  FSoad  and  the  Kider  and  Taylor  Road,  both  in  Bl.ndon 
and  Plain  Townships,   the  Godown   Road,    Perry  Township. 

+('olumhuN,  Ohio — Contracts  for  road  iinprovements  have 
been  awarded  bv  the  State  Highway  Commissioners  as  fol- 
lows: To  H.  L.  HASTINGS,  Caldwell.  Ohio,  at  $15,865  for 
paving  Section  No.  1  of  the  Woodsfleld  Northern  Road.  Center 
Township.  Monroe  County;  to  .1.  P.\UL  LuNG.  Centerburg, 
(►hio,  at  $19,2S(i  for  grading  and  paving  with  water-bound 
macadam,  l.S  miles  of  the  Columbus  Extension  Road.  Hillar 
and  Milford  Townships.  Knox  County:  to  THOM.VS  BURTON 
&  SON.  Wellington.  Ohio,  at  $7899  for  3.33  miles  of  the  Pitts- 
fteld  Wellington  Road:  to  the  ELYRI.\  CONSTRUCTION  CO., 
Elvria,  Ohio,  at  $9325  for  5.62  miles  of  the  Lake  Shore  Road, 
Lorain  County:  to  J.  M.  STONE,  Marion.  Ohio,  at  $14,200  tor 
constructing  1.92  miles  of  the  Beatty  Road,  Morrow  County; 
to  BALDWIN,  LITTLE  &  WILLIAMS.  Willoughby,  Ohio,  at 
$25,010  for  grading  and  paving  with  bituminous  surface 
treated  concrete,  2.21  miles  of  the  Weeds  Corner  Extension 
Road,   Leroy   Township,    Lake   County.      Noted   Mar.    20   and    27. 

•fBaNt  YounisHtonn,  Ohio — The  Village  Council  has  award- 
.■d  contracts  for  street  improvements  as  follows;  to  KEN- 
NF.DY  BROS,  at  $36,974  for  paving  Wilson  Ave.,  to  TURNER 
*  OLSON.  $4617  for  paving  Robinson  Road,  and  12c  a  sq.ft. 
for  laving  about  five  miles  of  sidewalk  on  various  streets,  to 
K.  DIOR.X  at  $7405.  and  GALLAGHER  &  AARON  at  $9127  for 
grading  and  laying  sewers  in  various  streets.  P.  J.  Carney 
is   Village    Clk.      Noted    Mar.    13. 

+(;FnFvn,  Ohio — The  Village  Council  received  bids  as  fol- 
lows for  grading,  draining,  curbing  and  paving  Walnut  St. 
frcmi  South  Broadway  to  Sherman  St.  with  brick:  THOMAS  P. 
FITZC,ER.\LD.  Ashtabula,  Ohio,  $11,592  (contract  awarded) 
Ohio  Engineering  Co..  Lorain.  $12,782,  B.  F.  Hewitt,  Jefferson, 
Ohio,  $12,534,  Freshwater  &  Sons  .$12,101.  Linniger  &  Bennett, 
Conneaut,  Ohio,  $13,351.  W.  E.  Morgan  is  Village  Clk.  Noted 
Mar.   13. 

MinHter,  Ohio — The  Deshler  Construction  Co.  was  low  bid- 
der at  $98,172,  for  vitrified  block  paving  on  Main  and  Fourth 
Sts.,  using  stone  curb.  T.  J.  Mulligan.  Lima,  Ohio,  at  $96,269. 
was  low  bidder,  using  concrete  curb.  Louis  R.  Schmieder  is 
Village  Clk.     Noted  Mar.   13. 

+  Nel8onvllle.  Ohio — We  are  officially  advised  that  the 
Director  of  Public  Service  has  awarded  a  contract  to  CHAS. 
VORHES,  Nelsonville,  for  grading,  paving  with  brick,  and 
constructing  concrete  curb  on  sections  of  Madison,  Poplar 
and  Adams  Sts.     C.  C.    Sharp  is  Dir.      Noted  Mar.  6. 

\e«-  Lexington,  Ohio — The  Commissioners  of  Perry  County 
have  granted  petitions  for  improvement  of  the  Licking 
County  Road,  the  Brooksville  Road  and  the  Sayre  Station 
Road, 'and  bids  for  the  work  will  soon  be  asked. 

Wauneon,  Ohio — Bids  will  be  received  until  Apr.  21  by  the 
Village  Clerk  for  improvement  of  West  Chestnut  St.,  from 
Fulton  to  Brunnel  St. 

IVew  .Vibany,  Ind. — The  Board  of  Public  Works  has  de- 
oideii  to  reconstruct  East  Eighth  St.  Sarco  macadam  prob- 
ably will   be  specified. 

Richmond,  Ind. — Bids  will  be  received  until  11  a.m.,  Apr. 
12,  by  Commissioners  of  Wayne  County,  for  construction  of 
a  road  in  Wayne  Township.      Lewis  S.  Bowman  is  Audr. 

+Ha><tlnsH,  Mich. — We  are  offlcially  advised  that  a  contract 
has  been  awarded  bv  the  Common  Council  to  LEE  HOW- 
LAND,  Charleroi,  Mich.,  at  $23,336.  for  improving  portions  of 
Jefferson  and  Green  Sts.  R.  W.  Roberts,  Saginaw.  Mich.,  if 
Engr.     James  M.  Patten  is  City  Clk.      Noted  Mar.   20. 

.\HHUinptlon,  111 — We  are  officially  advised  that  bids  tvill 
be  received  until  2:  30  p.m..  Apr.  14,  by  the  City  Council  for 
15,000  sq.vd.  of  brick  paving  on  concrete  base  "with  asphalt 
filler.      R.    F.    Johnson    is    City    Secy. 

+r;ale>il>uri;.  III. — -A  contract  has  been  awarded  by  the 
Board  of  Local  Improvements  t  .  P.  H.  TIERN.\N,  Macomb, 
111.,  at  $19,084.  for  paving  Beecher  .-\ve.  Other  bidders  were: 
Brereton  Cement  Walk  Co.,  $19,568:  M.  Heckard  &  Sons,  Can- 
ton, 111..  $19,981;  J.  B.  McAulev.  $19,115:  McCarthy  Improve- 
ment Co.,  Davenport,  Iowa,  $19,659.  F.  M.  Connolly  is  City 
Engr. 

Jollet,  111 We  are  officially  advised  that  bids  will  be  re- 
ceived until  Apr.  14.  by  the  Board  of  Local  Improvements,  for 
resurfacing  Eastern  Ave,  with  asphaltic  concrete  at  an 
estimated  cost  of  $14,151.  C.  D.  O'Callahan  is  City  Engr. 
Noted   Mar.    20. 

Mollne,  III. — The  Board  of  Local  Improvements  has  rejected 
all  bids  received  for  paving  portions  of  High  St..  Eighth 
Place  and  Sixth  Ave.,  and  new  bids  will  be  received  until 
1   p.m.,  .Apr.   11.  ■  H.   G.   Paddock   is  City   Engr. 

^VauHau,  Wis We   are    officially  advised    that   bids  will  be 

received  until  May  15  by  the  City  Council,  for  11.000  sq.yd.  of 
street  paving.  Bids  will  be  accepted  for  vitrified  brick, 
ereosoted  block,  sandstone  or  bitulithic  pavement.  B.  C. 
Gowen  is  City  Engr.     C.  C.  Adams  is  City  Clk. 

+tvdar  RapldN,  Iowa — The  City  Council  has  awarded  con- 


tracts to  the  CONCRETE  CON.STRUCTION  CO..  Cedar  Rapld». 
at  $8470  and  $15,1130  rcHpectlvely  for  construction  of  aide- 
walks,  and  concrete  curb  and  Kutter  on  various  stnetH. 
Other  blddera  were:  F.  K.  Ilahn,  $8890  and  $17,146:  P.  P. 
Smith.  $8660  and  $18,279,  the  Ford  Paving  Co.,  $8610  and 
$16,529.     J.   L.   Storey   is  City  Clk. 

ItrN  Molni-M,  Iowa— nids  will  be   received  until  9  a.m.,  Apr. 
Cltv    Council    for    approximately    3855    sq.yd.    bltu- 
ment   on   parts  of   Enos   Ave.  and    12th   St.   James  R. 
Horace  Susong  Is  City  Clk. 
I. —  Bids  are   being   asked   for   the    Improvement 
i-ts     the    total    cost    of   which    will    be    approxl- 
~  C.  .S.   Palmer   Is 


llthic  pa 
Ilanna  Is  Mayor 

Diiluth,  Mini 
of  various  strei 
mately  $200,000. 
Cl.ty   Clk, 

St.   Paul,    Minn. 


John   Wilson   Is  City   Engr. 


-The 


conslder- 


,,.   .  „„ „ Board   of   Public  Works 

Ine  oavine  VUtorla  .St..  from  Summit  Ave.  to  Marshall  Ave, 
at  an  estimated  cost  of  $23,955  for  asphalt  and  $28,747  fo 
ereosoted    wood    block.      Oscar    Claussen   is   City  Engr 

Helena,   Mont. —  Bids    will    probably   be   asked   som 
Mav    for    the    improvement 
St.  "to    Montana    Ave.      The 
Mattson    is   City   Clk. 

+Ful«on,  Mo.— The  Commissioners  of  the  special  road  dls- 
triiT  of  Fulton  have  awarded  a  contract  to  the  J.  H. 
SUTHERLAND  CONSTRUCTION  CO..  Kansas  City.  Mo.,  at  ap- 
proximately  $30,000   for   improvement  of  14   miles  of  road. 

4iNevada.  Mo. — A  contract  has  been  awarded  by  the  City 
Coilncil  to  .1.  M.  CLARK  for  laying  17,000  sq.yd.  Dolarway 
pavement    on    various    street" 

-A^roplar   BlulT.   .Mo. — Bids 
Apr.   21,   bv  the  City  Council 
Vine    and    Pine    Sts,      The 
vitrified     brick    pavement, 

tter,   grading,   pipe,  et 


will  be  received  until  7:30  p,m., 
..  for  improving  portions  of  Main, 
A-ork  includes  about  28.175  sq.yd. 
18,790  lin.ft.  combined  curb  and 
H.  H.  Wilcox  is  City  Engr. 


Favettevllle.  .Vrk. — The  Commissioners  of  Street  Improve- 
ment Dist  No  1  will  receive  bids  about  May  1.  for  construc- 
Uon  of  about  20.oio  sq.yd.  pavement,  for  which  $50,000  s 
available  E.  A.  Klngsley.  717  Southern  Trust  Bldg..  Little 
Rock,  Ark.,  is  Engr.  in  Charge. 

^I.Htle  Rock.  \rk. — We  are  oflicially  advised  that  a  con- 
tract has  been  awarded  to  SHELBY  &  BATEMAN,  Little  Rock. 
at  $72,000,  or  $2.37  per  sq.yd.,  tor  paving  portions  of  East 
Second,  Scott,  Cumberland  and  Byrd  Sts.,  and  Rector  Ave.  with 
ereosoted  wood  blocks.  Henry  Levinson  is  City  Engr.  Geo. 
A.   Stratman   is  Secy.      Noted  Mar.   20. 

Port  -Worth.  Tex.— The  Commissioners'  Court  of  Tarrant 
Countv  has  under  consideration  the  construction  of  16  miles 
of  brick  highway  extending  from  Fort  Worth  to  the  Dallas 
County  line. 

Houston.  Te.x. — Bids  will  be  received  until  Apr.  14..,Jy,  the 
Citv  Secretary,  for  grading  and  paving  a  portion  of  Avalker 
Ave.  with  vitrified  brick  with  asphalt  filler.  F.  L.  Dormant 
is  City  Engr.      Dan  C.    Smith,   Jr..    is   City   Secy. 

Waxahachle,  Tex.— The  City  Council  has  .  instructed  thfe 
Citv  Secretary  to  advertise  for  bids  for  paving  West  Main 
St  from  Monroe  St.  to  the  M.,  K.  &  T.  R.R.  crossing,  a  dis- 
tance of  almost  one  mile.  Bids  will  be  asked  on  various 
standard  materials. 

Blsbee.  .Vrlai. — We  are  officially  advised  that  all  street  iin-- 
provements  are  postponed  indefinitely,  and  that  no  bids  will 
be  asked  for  some  time.  R.  A.  Ziesemcr  is  City  Engr.  M.  S. 
Butler  is   City   Clk.      Noted   Mar.    13. 

Preseott  Vrlji. — The  Chamber  of  Commerce  will  recom- 
mend to  the  Supervisors  of  Yavapai  County  a  bond  issue  of 
$200,000    for    the    improvement   of   county   roads. 

Tueson  Vrlai. — Press  reports  state  that  the  City  Council 
hai  ordered  the  paving  of  Congress  St.  and  Stone  Ave.  with 
bitulithic.      W.   H.  Thompson  is  City  Engr. 

North  Yakima.  -Wash. — The  City  Commission  plans  to  pave 
First  Ave.  North,  with  vitrified  brick,  for  a  distance  of  four 
blocks.      Harry   Coonse    is   Comr.   of  Pub.  Wks. 

Spokane.  -WaMh — Spokane  County  will  have  the  sum  of 
$1,082,405   to   expend   tor    road   construction   during   1913-14, 

Taeoma.  Wa.sh.— The  following  bids  were  received  by  the 
Commissioners  of  Pierce  County  for  construction  of  the  Ta- 
coma-Puyalap  Road  and  the  unfinished  portion  of  Permanent 
Highw^iv  No.  2:  William  Ollar.  $39,400:  W.  J.  Murphy,  $40,114; 
J  W'artes,  $41,888;  Hans  Pederson,  $42,804;  McHugh  Con- 
struction Co.,  $43,164:  P.  E.  McHugh  and  George  P.  M  right. 
$43,265;  Keasel  Construction  Co.,  $44,773;  D.  H.  Traphagen. 
$46,070;  Bidwell  &  Hayden  Co.,  $51,437;  Independent  Asphalt 
Paving  Co..   $54,950. 

Lordsbure,  Calif. — The  Highway  Construction  Co.,  Red- 
lands,  Calif.,  at  $23,600,  was  low  bidder  for  14,000  lin.ft.  street 
work,    oil    surface    on    a   concrete    base. 

L,os  .Vntreles.  Calif. —  Bids  will  be  received  until  2  p.m.. 
Apr.  14.  by  the  Board  of  Supervisors  of  Los  Angeles  County, 
for  impi  oving  a  portion  of  San  Fernando  Road.  H.  J.  Lelande 
is  Countv  Clk.      A.  M.   McPherron   is  Deputy. 

+A  contract  was  awarded  to  the  CONNER  CONTRACTING 
CO.,  at  $5162,  for  improving  a  section  of  the  San  Gabriel  Mis- 
sion  Road.     Noted  Mar.  13. 

+ROLLINS  &  JURECHI.  309  S.  Cordova  St.,  Alhambra, 
Calif.,  were  awarded  the  contract  at  $25,374  for  improving 
Santa    Susana    Pass    Road. 

+Saeramenta,  Calif. — We  are  officially  advised  that  the 
State  Highway  Commission  has  awarded  a  contract  to  the 
CONSIDINE  &  BATES  CO.,  Los  Angeles,  Calif.,  at  $32,389.  for 
construction  of  9U  miles  of  concrete  with  bituminous  surface 
road  in  Stanislaus  County.  Wilson  R.  Ellis  is  Secv.  Noted 
Mar.  20. 

+Contracts  as  follows  have  been  awarded  by  the  State 
Highway  Commission:  To  RICH.4RD  KEATING  &  SONS,  San 
Francisco,  at  $49,396  for  about  13  miles  of  road  in  Santa 
Clara  County:  to  S.\WY'ER  &  WHITE  at  $53,313  for  about 
two  miles  of  road  in  Mendocino  County;  to  S.  P.  DOYLE  at 
$41,720    for   3.3   miles  of   highway   in   San   Mateo   County. 
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Bids  will  shortly  be  asked  en  five  sections  of  state  high- 
way as  follows:  In  San  Mateo  County  between  San  Mateo  and 
Beresford.  two  miles:  Santa  Clara  County.  4.35  miles  between 
San  Jose  and  Edenvale:  Ventura  County  7.34  miles.  Yuba 
County,  various  sections  between  Marysville  and  Morrison's 
Crossing:  Stanislaus  County,  various  sections  between  Tur- 
lock  and  Ceres.     Austin  B.  Fletcher  is  State  Highway  Engr. 

+Saiikatoon,  Sask. — We  are  officially  advised  that  the  City 
Commissioners  have  awarded  a  contract  to  the  WESTERN 
P.WERS,  LTD.,  Winnipeg.  Man.,  at  $63,966,  for  construction 
of  concrete  sidewalks,  curb,  gutter  and  crossings.  The  con- 
tract for  street  paving  has  not  been  awarded.  Geo.  Johnston 
is  Secy.     Noted  Mar.   liO. 

IXDISTRIAI.    WORKS 

Cambridge.  MaHs. — Plans  are  being  prepared  by  Monk  & 
Johnson,  Archs..  Boston,  for  the  construction  of  a  five-storv 
factory.  381x61  ft.,  at  Brookline  St.  and  the  Charles  River 
Parkway,   for    Gra>    &    Davis.      Estimated   cost.    520,000. 

Clinton,  MasH — The  Earnsdale  Worsted  Co.  contemplates 
the  construction  of  an  addition  to  its  plant  at  Clinton.  Esti- 
mated  cost,    $15,000. 

+  PittMfleld,  Mans. — We  are  advised  that  the  contract  for 
the  construction  of  building  No.  43  of  the  General  Electric 
Co..  at  Pittsfield,  has  been  awarded  to  the  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York,  N.  Y.  It  will  be 
500x63    ft.,    five   stories. 

+Bantam,  Conn. — The  contract  for  the  construction  of  a 
factory.  40x80  ft.,  three  stories,  at  Bantam,  for  the  Trumbull- 
A'anderpool  Electric  Mfg.  Co..  has  been  awarded  to  the  J.  W. 
DAVIS  CO.,  Security  Bldg.,   Bridgeport.     Noted  Apr.  3. 

+Bridgeport.  Conn. — The  Weed  Chain  Tire  Grip  Co.  has 
awarded  the  contract  for  the  construction  of  the  first  build- 
ing of  a  new  plant  at  Hewitt  and  Logan  Sts.,  to  the  R.  H. 
HOWES  CONSTKUCTIO.V  CO..  105  West  40th  St..  New  Y'ork, 
N.  Y.  The  structure  will  be  110x242  ft.,  one  story,  of  brick 
mill  construction.  Henry  A.  Wolcott,  Elmwood.  Conn.,  is 
Engr..  and  is  preparing  plans  for  another  building  of  the 
same  construction,  which  will  be  three  stories  high. 

+Hart(ord,  Conn. — From  plans  drawn  b.v  Charles  Balders- 
ton.  411  Walnut  .St..  Philadelphia,  Penn.,  contracts  have  been 
awarded  to  J.AMES  O'LAUGHLIN.  756  Main  St..  Hartford,  for 
the  mason  and  carpenti-r  work  and  E.\STERN  BRIDGE  & 
STRUCTUR.\L  CO..  Worcester,  Mass..  the  steel  work  for  a 
two-story  brick  bakeshop  on  Broad  St..  for  George  L.  Kolb, 
of  Philadelphia,  Penn.  The  building  will  be  75x117  ft.,  of  mill 
construction.  A  smaller  building  of  the  same  construction, 
30x31   ft.,  will  also    be   built. 

Plans  have  been  completed  and  estimates  are  being  re- 
ceived by  the  Fletcher  Engineering  Co.,  10S7  Broad  St.. 
Bridgeport,  Conn.,  for  a  factory  building  on  Wellington  St., 
for  the  Mugford  Printing  &  Engraving  Co.  The  structure 
will  be  of  brick.   218x45  ft.,  and  two  stories.      Noted  Jan.   16. 

South  ManrheMter,  Conn. — Estimates  are  being  received  on 
plans  drawn  by  Walter  R.  Kidde,  140  Cedar  St..  New  York. 
N.  Y.,  for  a  factor.v  building  on  Hilliard  St..  for  the  J.  T. 
Robertson  Co.  The  structure  will  be  52x130  ft.,  three  stories. 
of  brick,  mill  construction,  with  artificial  stone  trim.  Noted 
Feb.    27. 

+nrooklyn.  \.  Y. — We  are  officially  advised  that  the  Robert 
Galr  Co.,  Washington  St.,  m.anufacturers  of  paper  goods,  has 
awarded  a  contract  to  the  TURNER  CONSTRUCTION  CO.,  11 
Broadway,  New  York,  N.  Y.,  for  the  construction  of  a  10- 
gtor.v  relnforced-concrete  factory,  200x125  ft.,  at  Washington 
and  Front  Sts.  William  Higglnson,  21  Park  Row.  New  York, 
N.  Y.,  is  the  Arch. 

+New  York,  X.  Y. — John  Thuerer,  S04  11th  Ave.,  hasd 
awarded  contracts  for  the  construction  of  a  one-story  wheel- 
wright shop.  100x50  ft.  NIOMAN  &  LUTH.  25  West  42d  St., 
have  been  given  the  general  contract,  and  McDOUGALL  & 
POTTER  CO..  606  West  55th  St..  the  contract  for  the  struc- 
tural  steel.      The   estimated   cost   is   $30,000. 

North  Tonawanda,  N.  Y. — The  W.  G.  Fahnestock  Co.,  of 
Philadelphia.  Penn.,  will  at  once  erect  a  three-storv  factory, 
150x120  ft.,  at  Paynes  Ave.  and  the  Erie  R.R.,  and  will  equip 
the  same  for  the  production  of  cocoa  and  chocolate.  The  estl- 
matrd  cost  Is  $150,000. 

I'ouKhkeepale,  N.  Y. — The  Sedgwick  Machine  Works,  manu- 
facturers of  elevators  and  dumbwaiters.  Is  having  plans  pre- 
pared for  the  erection  an  dequipment  of  an  additional  pl,ant 
on  a  site  recently  received.     Dwight   R.  Sedgmick   is  Mgr. 

f'amdrn,  N.  J. — Plans  are  being  prepared  by  Balllnger  & 
Perrot,  Archs..  1211  Arch  St.,  Philadelphia.  Penn.,  for  the 
construction  of  three  factory  buildings,  two  stories  high, 
125x50  ft..  In  Camden,  for  W.  P.  Westcott.  The  estimated 
cost    Is  $50,000. 

Cnmdrn,  N.  J. — The  .Joseph  Campbell  Co.,  manuf.icturer  of 
food  products.  Is  considering  plans  for  the  erection  of  an  ad- 
dition to  Its  plant  to  double  the  present  capacity.  Thi?  new 
plant  v.-lll  Indude  departmints  for  can  marufat  tiir  :•,  and  for 
wood  crate  and  case  making.  Dr.  .iohn  T.  I'orrance  Is  a 
managing  director  of  the  company. 

Kant  Oranarr,  N.  J. — Rids  have  been  received  by  Fred  A. 
Phelps,  Arch.,  9  Clinton  St..  Newark,  for  the  construction  of 
a  two-Btory  factory.  120x66  ft..  In  East  Orange,  for  Itie 
Howard  MInature  Lamp  Co.,  327  Academy  St..  Newark.  The 
estimated  cost  la  $20,000. 

Jrmrr  City.  N.  J. — The  Robert  flrHIln  Co..  manufacturers 
of  wall  paper.  42S  Fifth  Ave..  New  York.  N.  Y.  is  having 
DhinH  prepared  by  W.  W.  Knowles.  Arch.,  1133  Broadway. 
New  York,  for  the  construction  of  a  two-story  factory,  280x 
112  fl..   In  Jersey  City. 

+  Krwark,  1«.  J. — The  Eclipse  Tanning  Co.  has  awarded  a 
contract  to  the  JOHN  W.  FERGUSON  CO.,  152  Market  St  .  for 
the  conHtrnctlon  of  a  two-story  brick  factory,  212x100  ft.,  at 
119  .Sussex    Ave, 

The  J.  H.  Lndow  Co.,  45th  St.  and  First  Ave.,  New  York, 
N.  v..  Is  having  plans  prepared  for  the  construction  of  a  tan- 
nerv  In  Newark.  L.  M.  [..eglne,  First  Ave.  and  46th  St.,  New 
York.  N.  Y.,  Is  the  KnKr.-ln-charge.  The  estimated  Gout  la 
tlO.OOO. 


+Harrisl>ur.G;,  Penn.- — The  Moorhead  Knittina;  Mills  has 
awarded  a  contract  to  ST.\FF  &  BENFOR,  23  South  Third  St., 
for  the  construction  of  a  four-storv  factory.  56x46  ft.  The 
estimated  cost  is  $28,000.  C.  Howard  Lloyd,  Telegraph  Bldg. 
is   the   Arch.      Noted   Jan.    23. 

+  Philadelphla,  Penn. — Gustav  Becker,  Frankford  Ave.,  has 
awarded  a  contract  to  GEORGE  GRAY,  4340  Factory  St.,  for 
the  construction  of  a  one-  and  two-storv  bauerv,  100x56  ft 
The  estimated  cost  is  $10,000.  Charles  Balderson,  411  Walnut 
St.,    is    the   Arch. 

Burk  Bros.,  manufacturers  of  leather,  409  Arch  St.,  have 
awarded  a  contract  to  JOHN  H.  GILL  &  CO..  1215  Filbert  St., 
for  the  construction  of  a  two-  and  three-storv  reinforced-con- 
crete  factory,  132x106  ft.,  at  919  North  Tl.rrd  St.  The  esti- 
mated  cost  is    $80,000. 

Plans  have  been  prepared  by  Oliver  Randolph  Parrv,  Arch., 
1723  Chestnut  St.,  for  an  addition  to  the  dairy  building  of  the 
Willis-Jones-McEwen  Co..  on  26th  St.,  betiveen  Jefterson  and 
Oxford  Sts.      It  will   be    three  stories   high.    225x90  ft. 

+  Pltt8burgh,  Penn. — The  Pittsburgh  Art  Glass  Co.,  1026 
Fifth  Ave.,  has  awarded  a  contract  to  HENRY  BUSSE  ^-  CO., 
West  End  Bank  Bldg..  for  the  erection  of  a  two-story  factory, 
100x60  ft.      The  estimated  cost  is  $10,000. 

Bids  are  now  being  received  by  Irving  &  Witherow,  Engrs., 
Keystone  Bldg.,  for  the  construction  of  a  three-story  factory, 
119x100    ft.,    for    the   United    Oil    Co. 

AVa,shlngton,  Penn, — The  Lord  Baltimore  Motor  Car  Co., 
Baltimore,  Md.,  is  having  plans  prepared  for  the  construction 
of  a  steel  and  concrete   factory,   225.x255   ft.,   at  Washington. 

Baltimore.  Sid. — Levenson  &  Zenitz,  manufacturers  of  fur- 
niture. 3  North  Gay  St.,  has  purchased  property  at  the  south- 
east corner  of  Gay  and  Frederick  Sts.,  upon  which  they  will 
erect  a  new  factory,  estimated   to  cost  $100,000. 

Hngerstonn,  Md. — The  Western  Maryland  Ry.  has  an- 
nounced that  it  will  erect  new  car  shops  in  Hagerstown  for 
the  repair  of  locomotives.  The  estimated  cost  is  $330, Oin 
J.   M.   Fitzgerald   is   Pres. 

Kingston,  X.  C. — The  Casewell  Cotton  Mills  are  consideriii_ 
the  erection  of  an  addition  to  its  factory.  The  proposed  build 
ing  will  be  two  stories.   100x100  ft. 

AVendall,  IV.  C. — R.  B.  Whitely  and  others  are  considering 
the  erection  of  a  knitting  mill  at  Wendall. 

Greenevilie.  S.  C. — The  F.  W.  Poe  Mfg.  Co.,  Greenville,  i- 
considering  the  erection  o  fan  addition  to  its  mill.  F.  W.  !'•■ 
Is  Pres. 

Camilla,  Go. — The  farmers  in  the  vicinity  of  Camilla  ai 
planning  the  erection  of  a  canning  factory.  Information  m.t 
be  obtained  from  the  Secretary  of  the  Board  of  Trade. 

C'hickamnuga,  Ga.- — Preliminary  plans  have  been  prepar. 
to  construct  a  cotton  mill  at  the  plant  of  the  Crystal  Sprin. 
Bleachery  Co..  Chickamauga,  to  be  equipped  with  15,000  spir 
dies  and  800  looms. 

CoIumbuH,  Ga. — The  Atlantic  Compress  Co.,  Columbus,  w.l 
rebuild    its    cotton    compress    recently    destroyed    by    fire    at 
loss  of  $100,000. 

Daiton.  Ga. — The  Crown  Cotton  Mills  are  planning  tl: 
erection  of  x  new  mill  for  the  manufacture  of  duck  ai 
osnaburgs. 

Seville,  Gn- — The  Louis  Werner  Stave  Co.,  Shreveport,  Li 
has  purchasi^d  6000  acres  of  land  near  Seville,  Ga.  He  pin: 
to  establish   a  lumber  plant. 

Jarksonvllle,  Fla. — The  Seminole  Rubber  Co.  has  pu  i 
chased  a  site  on  A\'hich  it  proposes  to  erect  an  automobii 
factor.v.  Work  will  start  on  the  construction  of  the  first  un 
of  the  plant  as  soon  as  the  necessary  details  have  been  coni 
pleted. 

TuMoalooHa,  Ala. — J.  W.  Cpor.  Gordo,  .\la.,  is  conslderii 
the  construction  of  a  planing  mill  at  Tuscaloosa,  Ala.  A  s;i 
of  three  acres  has  been  purchased  adjoining  the  plant  of  tl 
Ruggles  Machine  Co.     The  mill    Is  estimated  to  cost  $25,000 

llaxtervllle,  MIhh. — The  Coney  Lumber  Co.,  organized  wi: 
a  capital  of  $100,000.  has  purchased  a  site  near  Baxtervlll 
and  will  build  a  circular  sawmill  with  a  dail"  capacity  ■ 
40,000  ft.     A  planing  mill   will  probably  be  built  later. 

Houlka,  .MInn. — The  Ferguson-Palmer  Co.,  Paducah.  K 
will  build  a  plant  at  Houlka.  to  Include  a  40x200-ft.  sawmil 
a  3Sx46-ft.  boiler  room,  a  20x52-ft.  engine  room,  and  a  36x45-1 
machine  shop  and  filing  room.     The  estimated  cost  Is  $50. Oh 

Moorhead.  Mirni. — The  John  Dulweber  Co.  will   build  a  bai 
mill  (if  50.000  ft.  daily  capacity,  at  Moorhea<l.      Estimated  co- 
$25,000.      F.   L.  Gill.  Moorhead,   Is  Arch.,  and   B.  F.    Dulweber 
Pres. 

Glenmora,   La. — The    Louisiana    Sawmill    Co.,    Glenmora, 
planning  the  erection  of  a  mill  with  a  capacity  of  125,000   i' 
dally. 

Sequatchie.    Tenn. — The    citizens    are    consldi-rlng    the   er^ 
tlon   of  a   cotton   or   hosiery  mill.      A   plant    of   moderate  cap  ■ 
city  will  be  erected  and  additions  made  as  the  growth  of  tli 
business  w.arrants. 

rinrlnnatl.  Ohio — The  Eagle  White  Lead  Co.,  CInclnnni 
will  erect  a  large  new  factory.  The  coat  haa  been  eatlmai> 
at  about   $40,000. 

Cleveland.  Ohio— The  Electric  Controller  &  Mfg.  Co.,  ("lev. 
land,  plans  the  erection  of  a  four-storv  addition  to  Its  pliu 
on  East  79th  SI.  The  structure  will  be  of  steel  and  concret 
61xSl  ft  The  plans  are  being  prepared  by  O.  S.  Rider  &  C  ■ 
Clevi-l.ind. 


The 


■  liimliuM.  Ohl«i — The  capital  stock  of  th<>  West  Jeffers" 
nery  Co.  has  been  Increasi'd  from  $60,000  to  tSOO.Oe 
rnlargement   of   the   plant    Is   contemplated. 


+  l.oKan.  Ohio — Plans  have  bi'en  prepared  for  the  cor 
striirilon  of  a  plant  for  thi'  Snyder  Mfg.  Co..  a  furnlfu' 
manufacturing  concern,  to  n-place  the  plant  which  was  d- 
Btroyed  bv  lire  recently.  The  contract.  It  Is  reported,  hi 
been   awarded    to    L.    C.    KRIEO.    Logan. 

Toledo,  Ohio — The  Perfection  Spring  Co.,  Cleveland,  Ohio. 
haB  decided  to  remove  Its  plant  to  Toledo  and  has  ncquired 
a   trad   of   B\4    ucrea   of   land   adjoining   the    WIlIys-OverlRnd 


April    10,    1!M; 


E  N  G  I  N  I<:  E  R  I  N  (i     N  K  W  S 


I'.i 


Co.  (.11  which  the  plant  will  be  conslrurtcd.  Plans  and  spocl- 
Hiiitions  have  bfin  piepund  and  the  eontiact  will  be  award- 
ed soon. 

ToU-do.  «)ht«— Ujds  will  be  received  by  the  Hoaid  of  Countv 
CommissioniTs  at  the  ofllce  of  the  Countv  AihIIIdi-  until  10  a  m" 
Apr.  17,  for  the  installation  of  an  ainin.Mu.i -i  ornpresMlon' 
direct-expansion  system  of  ref riKeratinn,  ,,,,.1  n^  -niMlUnn  ma- 
chinery, to  be  placed  in  tlii'  cold-storaf;.-  I.inl.lni:  ;ii  tin-  l>ucas 
County  Infirmary.  Charles  J.  tfanzenljacli.  r,  'roLdn  Ohio  is 
County    Audr.  ' 

Port  Huron,  Mich. — The  Port  Huron  Paper  Co..  I'oit  Huron, 
has  under  consideration  the  erection  of  an  addition  to  its 
plant,    to   cost    $100,000. 

ChlcnKo.  111. — The  Chicago  Mission  Furniture  Co.,  Chicaso, 
Is  considering-  plans  for  the  rebuilding  of  its  factory,  recently 
destroyed    by    tire.      Estimated    cost,    about  $75,000. 

The  West  .Side  Door  &  Sash  Co..  Chicago,  is  considering 
the  election  of  a  two-story  bricl<  factory.  The  building 
will    be   30x125  ft. 

Ilrrntur,  III. — The  Decatur  Coffin  Co.,  Decatur,  is  having 
plans  prepared  for  the  erection  of  an  addition  to  its  factory. 
Estimated   cost.   $100,000. 

The  Decatur  Brick  Mfg.  Co.,  Decatur,  is  having  plans  pre- 
pared for  the  erection  of  a  new  factory.  Estimated  cost, 
$100,000. 

+  Mollne,  III The  Deere  Harvester  Co.,  Moline,  has  awarded 

the  contract  to  H.  W.  HORST,  Rock  Island.  111.,  for  the  erec- 
tion of  three   new  shop   buildings  at  East  Moline. 

NsprrTllle.  III. — The  Naperville  Lounge  Co.,  Naperville,  is 
planning  to  rebuild  that  portion  of  its  factory  recently  dam- 
aged. 

DrInvnn,  Wis. — The  Bradley  Knitting  Works.  Delavan.  Is 
planning   th.-   erection   of   an   addition,   to   cost  about   .«30.000. 

Mrrrlll.  Wis. — A  two-story,  40x75-ft.  factory  building  is 
contemplated  by  the  Merrill  Knitting  Co.,  on  Second  St.  It 
will  be  of  solid  brick  construction,  and  foundation  for  fu- 
ture additional  stories  will  be  provided.  G.  C.  Torkelson  is 
Arch.      Cost.    $12,000.    John    Rehfeld    is   Secy.-Treas. 

Ravine,  AVI.S. — The  Wallis  Tractor  Co.  is  planning  to  es- 
tablish a  large  manufacturing  plant  in  this  city.  Temporary 
quarters  are  now  located  at  Cleveland.   Ohio. 

Two  Rlv«TM.  Wis. — The  Electrical  Fire  Alarrm.Co.  has  been 
incorporated  here  to  manufacture  a  new  patent  Are  alarm 
device,  the  invention  of  .Joseph  Scheuer.  Other  incorporators 
are  William  C.  Boehrinser  and  .\rnold  Zander.  Capital,  $25,- 
000.     A  factory  will  be  erected  shortly. 

St.  Pniii  Minn. — The  Rock  Island  Co.  will  expend  about 
$500,000  this  vear  for  new  roundhouses,  shops  and  terminals 
at    St.    Paul. 

Farso,  X.  D. — The  Great  Northern  Ry.  will  construct  new 
repair  shops  at  Fargo. 

Fort  Smltb,  Ark. — The  Fort  Smith  Iron  &  Steel  Co.  plans 
to  build  a  plant  for  the  manufacture  of  bar  iron  and  steel. 
J.   M.   Arnold    is   Pres. 

El  Pbho,  Tex. — Dr.  F.  S.  Pearson,  115  Broadway.  New  York. 
N.  Y..  head  of  what  is  known  as  the  Pearson  Syndicate, 
operating  lumber  mills  and  railroads  in  Mexico,  has  acquired 
a  site  at  El  Paso,  and  will  erect  a  large  "woodworking  plant. 
The    estimated   cost   is   $3,000,000. 

Somerset,  Tex. — The  Farmers  Union  Gin  Co..  Somerset,  will 
build  a  new  cotton  gin.  L.  S.  Morrison,  Charles  F.  Fisher  and 
A.  L.  Byron  are  interested. 

.Vnacortes,  \Vash. — The  Apex  Pish  Co.,  Anacortes,  will  im- 
prove its  plant  to  the  extent  of  about  $300,000. 

Everett.  Wash. — The  Weyerhauser  Lumber  Co..  Everett,  is 
having  pans  prepared  for  the  construction  of  two  sawmills 
and  a  shingle  mill  at  Everett.  The  estimated  cost  is  $700,000. 
George   S.   Long,   Tacoma.    is   Mgr. 

(•eorsetonn.  Wash. — Albert  Kelly,  Seattle.  Wash.,  has 
leased  a  site  in  the  King  County  Industrial  Tracts.  George- 
town, upon  w'hich  a  ship-building  plant   will  be  located. 

Morton.  Wash. — J.  A.  Fuller,  Toledo,  Ohio,  is  considering 
the  erection  of  a  plant  at  Morton,  for  tlie  manufacture  of 
tiling   for    sewerage    and   drainage    purposes. 

Spokane.  Wash. — J.  L.  Vadham.  Duluth,  Minn.,  states  that 
his  compan>-  is  contemplating  the  erection  of  a  plant  at 
Spokane,   for   the    manufacture   of   matches   and    toothpicks. 

Tacoma,  Wash. — The  American  Wood  Pipe  Co..  Tacoma, 
Wash.,  has  purchased  a  three-acre  site  on  the  tide  flats,  and 
will  erect  a   plant  for  the  manufacture  of  wire   wound  rope. 

The  Dennett  Co.,  Tacoma.  has  purchased  a  site  at  Ains- 
worth  and  Hood  Sts..  and  will  erect  a  plant  for  the  manu- 
facture   of   fancy    grades    of    patent    flour. 

.\lhanr.  Ore. — The  Holly  Lumber  Co.,  Albany,  has  been 
incorporated  with  a  capital  of  $15,000  by  Lee  Collins.  Harry 
M.  Pearce  and  E.  A.  Knapp.  The  company  will  erect  a 
saw-mill  plant  on  the  South  Santiam  River,  about  nine  miles 
from    Lebanon.    Ore. 

Hooil  River,  Ore. — The  Friday  Mfg.  Co.,  Hood  River,  will 
build  a  plant  for  the  manufacture  of  electric  cookers  and 
spra.v    nozzles. 

l,a  (irande.  Ore. — Leroy  and  J.  W.  Spencer.  Grande  Ronde 
Valley.  Ore.,  are  interested  in  a  project  to  erect  a  plant  at  L.a 
Grande,   tor   the   manufacture   of  a   patented    grain    header. 

Klamath  Falls.  Ore. — The  Big  Basin  Lumber  Co..  Klamath 
Falls,  will  remove  its  sawmill  plant  from  its  present  loca- 
tion on  Lake  Ewauna.  to  the  Upper  Klamath  Lake.  The  ca- 
pacity of  the  plant  will  be  increased  from  80,000  to  100.000 
ft.  per  day.     Robert  A.  Johnson  is  Mgr. 

Tropleo,  Calit. — The  Wells  Ornamental  Brick  &  Roof  Tile 
Co.,  San  Fernando  Road.  Tropico.  plans  to  erect  a  plant  for 
the  manufacture  cf  its  specialties. 

Wilmington,  Calif. — The  Monarch  Canning  Co..  Los 
Angeles,  has  been  incorporated  by  G.  L.  Hogan,  C.  F.  Holland 
and  .-v.  P.  Scudder  for  the  purpose  of  building  a  fish  canning- 
plant  at  Wilmington,  near  Los  Angeles.  The  plant  will  cost 
approximately    $25,000. 

Sherl>roobe,  ftne. — The  Canadian  Connecticut  Mills  Co.,  a 
branch     of     the     .American     Connecticut     ilills     Co..     has     been 


$li5.0i)i).      II    will  employ  about    loo   hands. 

Ilrantrord,  Ont — The  WatrouH  Engine  Works  plans  the 
^..'i  .'".I  '  ''■  '"'•'''■  f»f'""y  "•  manufacture  all  kinds  of 
r.,"„  '■  "";""•""»■    , About   $100,000    will   be  spent  on    build- 

ings and    equlimi.nt.      D.   J.    Walrous   Is   Mgr. 

r-nnV?,.?''.'?"''    "f°* — The    Chatham    Auto    Wheel    Co.    plans    the 

constiuillon    of  a    new    factory,    to   cost    about    $40,000. 

Fort  FrauclM  (»nt — The  George  Irish  Paper  Corp.,  Buffalo. 
Fran.'w  I-,, ,.,.''  "''"J"  prepared  for  a  branch  mill  at  Fort 
I'laniib   foi    the-  manufacture  of   book   and   wrapping  paper. 

nr,.n«!-?.d 'V,.V"*~^'9r'K„l;'"''l','l''i""  "''■•<=  ^''°'h  Co.  is  having  plans 
^L^Tll.   Buchafmn7s%Ig?.'"""    '"    ""    ""'""^   ""    '^••'^'"'•'"■« 

wlIl'^'.tT'.'hn'ih'''''-  9,"*— ,T'^'-  Vermont  Marble  Co.,  Proctor,  Vt.. 
v\Ui  establish  a  Canadian  branch.  The  cost  of  nl-int  T..,i 
equipment    will    be   about    $20,000'  "^        '    """ 

ton*R?<',s''"'st  "S*Tn''  '^■S,"' •■•"•' ,'''"'  '''•'■"  awarded  by  Pllklng- 
.Sok  CO  Cbv,.\^,n^i''t,i,?"*>'''"'Ju^''  "'*■  «AMUKL  AUSTIN  & 
J^'ilh[ituV!.'rf'-r.^ndL^^"^gli^i-^^Th-Jr^',-   'i'^tJ'!^;,   r    f^« 

manufacture  of  engines,  boilers  and  machim.rvwPll  be  erectc-d^ 
d  ?ec?o?J^'.^^villiT,;i  ',V""dry  will  be  bSiil  liter"  Amon'g'the 
airtctors  aie   Uilliam  Case  and  James  Tavlor 

Pit-eles's  Co<?kei-"co''''"j;h^'"»,"  ^^\r'\  ''-r,"  «'"•'<'  ''>•  the  Dominion 
facture  ,  f  i,  «  ■  ^\'"'^  ^■''  '"f"'^  ^  >'■""'  toy  the  manu- 
TTliV-itw,'    ,  f  cookers    ixmi    aluminum    ware.  •   The    capl- 

E  wl"  ce  I  w,7i'"x?-'''\X-'''  f'^"-"","-^  The  directors  are  Har?  s 
J^.    Wallace,    i^owell    \\  .    \\  ood.   and    Eric   R.   Thomson 

Mic""'"wm"'-h,?nH— '^J"'  Swedish  Crucible  .steel  Co.,  Detroit, 
the  initTal  hnnJfn."  ,^i^"^^-  P'"'i'  here.  The  construction  of 
once    and  Kw,"*^.','^'"-''h  is  to  be  60x125  ft.,  will  be  begun  at 

\   site    of   ,h^    g'-ay-iron   foundry  will   be  erected. 
Steel   PvlceL   r!.     Tt7/^„^'i?-  'i"'"    P."''-ha.sed    by    the    Vincent 
adUn    l.°anch    „^»„?^V'^''"'.^'"'h..   which    will   establish  a   C.-in- 

FEIJKH AL    fiOVERXHIE\T    WORK 

•  Ledgey  Excavation — Portland.     Maine — Bids     will     be     re- 

Coins''   Fngr's   "u "  s'^"V'     V     "'l   ;^'<-ut.-Col.     W     e"  Cralghifl, 

River    Mafne«H-.,;?v,-V'f<"-,  ledge    excavation    in    the    Saco 

tinei.   .Maine.   South    Bristol.   Maine  and   Sullivan    Falls,   Maine 

by  n'euT  Cor"w*'r"^^°-'"'L'^r,*'-^*^"'"^-;TSids  will  be  received 
u>    i>ieui.-coi.    \\ .    E.    Craighill,    Corps    Engrs      USA      Port- 

Ha"  bor."'"    """"■    *"^*'    ^'    '"'-    """-^    .-xca^vltion    i^    Porfland 

3  D'!r\l*,\"''i'^?v"ni""*°,"<v  '^'i— lipids  will  be  received  until 
i  P-'"-  -;{^>  J.^-  by  Oscar  Wenderoth,  Superv  .\rch  Treasurv 
?lumb-ini^'.''.;s^n"i?Vin?-  ^^  J"'  '''^  'instruction  -(incTSd^ng 
Lnd  w  Hn-*^  fntSvVi"?®',-  h/^ating  apparatus,  electric  eonduiti 
?he'u"'i'"fc;st'"o'^"^^e"at"i:^ri'^;g?oM""x-,^.-  =*"<'  approaches,  of 
Roadway— Chelsea.  Mass.— Bids  will  be  received  until  11 
w'^shl^n'^'ton''  D  VPoP^-'^^V  °' J^^H  and  D^ck^NavrDepl 
hosnitri  CheNe.,  ■M»L''°"f' ■"''*"'.'^  "^^  roadway  at  the  nava 
R  §Unfo?d  i's^Ch.^'of^Bufeau.  "^^""''''^^  <^°«t'  °f  «15,000.  H. 
-sv  \^''^T'^\~^''^  '^'Hi'^'  -'^-  Y.— Bids  will  be  received  bv  Col 
3Vwhiteh'all's?'"NP  w'^V^'S-  "v-f  ^-  R""'"  ^1»'  -^>^my  Bld| ! 
fcnd\'^}f.!ll'i'n|*-p?i^an'd°'"c'^;r^e"n*'t'  "°°"'  ^^''^  '''  ''"■  ^-n-hifg 
fhe''R!!v'^'"*^"7^^^">i.'^'*'Phia,  Penn.— Bids  will  be  received  bv 
the  Bureau  of  Yards  and  Docks.  Navv  Dept..  Washington  D 
C,   for  dredging  at  the  U.  S.   navy  yard  at   Philaclelphil:      ' 

MarR'"R~R^^V:r'"?'";i'  D*-!-— B"'s  wm  be  asked  .soon  bv 
-uaj.  K.  H.  Raymond,  Corps  Engr.,  U.  S.  .\  Wilmins-ton  fnr 
the   construction  of  a  drecige   fo?  Wilmington   Hart,o,?        ' 

BrIdBe— Annapolis.  Md.— Bids  will  be  received  bv  the  Bu- 
Tam  ^Ma^'v  ^^"^'fo""''.'^"-  ^■"^■>-  Dept.,  Washington,  d'.  C  until 
II  a.m..  Maj  3.  for  the  construct  on  of  a  highwav  brirl-^e 
over  Dorsey  Creek  at  the  U.  S.  Naval  Acadeni.v  ."nnapolis 
T  ■  t^L""  Btioj-.s — Baltimore.  Md. — Bids  were  received  bv  the 
gp|Sr^SJS^^\?^n.rSn:i,  ^l^l.  " i:'»i^li^d  ^ 

iork.   $28,161    (awarded  contract). 

rnl°  ^''^pf-Tc^'"''/,? ""■,  ^'a  — Bids    will    be    received    by   Lieut  - 

M-iv  f  ■  fm-lh'e  rtred'i'in^'^'V  ^°„'-''\,'^"^J-  Norfolk,  until  noon 
-".t.\    I,   roi    the   dredging  of  Thimble   Shoals. 

^,,''rf,''K'."K— Fort  Screven.  Ga.— Bids  will  be  received  by  the 
Constructing  Quartermaster.  U.  .S.  A..  Fort  Screven  for  tht 
dredging  required   in  the  vicinity  of  the  govefnmJnt' wharf 

•  Wharf  and  Pierhead— Fort  Barrancas.  Fla  — Bids  will  be 
mas  e,  u""sVFort-',!?'"-  ■'"■  '"'  }'"'  Constructing  QuaJter- 
Uoif  ^o'f  ^;^ha1.-f  tnd'^p°i^hait';["ar  Fort^McR^ef.'""^  """^   reconstruc- 

-^S'^;r.p-^r^^  ^al-te^Ji^al^r  U-i    ^^^t 

Sken-^VL^  i:tffie  ^ul^^d^^^^m.  K.^o^I?i£ 
Riprap — Memphis.    Tenn. — Bids    will    be    reneivefl    i%>-    nr^j 
?pr'S^'^^?^f™rn*ishfn^\"n^,?-,^d-"    -^'  .Memphtr'^untU*  noo^^i   ' 
A^rap'ston'e    in'^o'vl'i^ifmei^t^'aTgl's"^    ^"""^    ''■">'    ''"■^<'-    "' 

tt^ne.'^l  !!u^  furnishing  about  35;odJ^To''n's"%f"%ri^ 
ia^bor'.'Ili^^h^.''"'^'    ^"'«-    ^^^'■''"'   ^'-h:?  f"r%?e"J|fn|="f,'pe,Pa 
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-A-Crih  and  Pile  Pier — Manistique,  Jlich. — Bids  will  be  re- 
ceivtd  bv  Lieut.-Col.  George  A.  Zinn,  Corps  Engrs..  U.  S.  A.. 
Milwaukee,  Wis.,  until  3  p.m..  May  S,  for  the  construction  of 
a  crib  an  dpile  pier  with  concrete  superstructure,  and  con- 
crete superstructure   on   the   old   breakwater  at   Manistique. 

+Post  Office — Waukesha.  Wis. — Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept..  Washington.  D.  C.  has  awarded  the 
contract  for  the  construction  of  a  post  office  at  Waukesha  to 
the  GENERAL  CONSTRUCTION  CO.,  Milwaukee.  \\  is.,  at 
$68,780.     Noted  Mar.   20. 

+Pofit  OHiee — Denison.  Iowa — Oscar  Wenderoth.  Superv. 
Arch.,  Treasury  AVashington,  D.  C.  has  awarded  contract  for 
the  construction  of  the  post  office  at  Denison,  Iowa,  to  JAMEb 
CORSE,   Racine,   Wis.,  at    547,100. 

Pout  Office — Ottawa,  Kan. — The  date  of  opening  bids  for 
the  post  otflce  at  Ottawa  has  been  postponed  from  Apr.  4.  to 
Apr.  11.  Oscar  Wenderoth  is  Superv.  Arch.,  Treasury  Dept., 
Washington,    D.    C. 

•*Canal — Newell,  S.  D. — Bids  will  be  received  by  the  U.  S. 
Reclamation  Service,  Newell,  until  4  p.m..  May  8.  for  the 
construction  of  about  tour  miles  of  the  North  Canal  aiid 
about  10  miles  of  laterals.  Belle  Fourche  Project.  S.  D. 
The  work  involves  the  excavation  of  about  147,000  cubic 
yards  of  material  and  is  situated  north  and  west  of  Newell. 
S.  D  For  particulars  address  the  United  States  Reclamation 
Service,   Washington,   D.   C   Denver,   Colo.,   or  Newell,   S.   D. 

PoMt  Office — Casper.  Wvo. — Bids  were  received  as  follows, 
Apr.    7.    bv    Oscar    Wenderoth.    Superv.    Arch.,    Treasury    Dept., 


construction    of    a    post-offlce 

(b)    sandstone:    J.    H.    Wiese,    Omaha, 

number   Co.,    Charlottesville,    Va.,    (a) 

Jenkins    &    Co.,    Ocala.    Fla.,     (a) 

.    Lovell,    Minneapolis,    Minn.,     (a) 


Washington,    D.    C.    for 
Casper:    (a)    Limestone: 
Neb.,    (a)    $69,295:    King   Luml 
SS6.000:     (b)     $60,000:     "      ~      ' 
J^0,750;    (b)    $61,750: 
$61,000. 

Steam  ShovelN — Babb  Mont. — Bids  will  be  received  by  the 
U.  S.  Reclamation  Service,  until  -Apr.  28,  Babb,  for  two  70-ton 
steam  shovels  for  use  on  the  Milk  River  Broject,  Mont. 

Electric  SbovelH — Great  Falls,  Mont. — Bids  will  be  received 
by  the  U.  S.  Reclamation  Service,  Great  Falls,  until  Apr.  30. 
for  furnishing  two  electric  power  shovels  for  use  on  the  Milk 
River  and  Sun  River  Projects,  Mont. 

-^Canal — Great  Falls.  Mont. — Bids  will  be  received  by  the 
U.  S.  Reclamation  Service,  Great  Falls,  until  2  p.m.,  Apr.  30, 
for  the  construction  of  the  Pishkun  Reservoir  Supply  Canal, 
the  Sun  River  Slope  Canal  and  Tunnels  No.  2  and  No.  3  of 
the  Pishkun  Reservoir  Supply  Canal,  involving  the  excavation 
of  about  2.400,000  cu.vd.  of  material  and  the  construction  of 
about  3215  lin.ft.  of  concrete  lined  tunnel.  The  work  is  situ- 
ated on  the  north  side  of  Sun  River  25  to  70  miles  west  of 
Great  Falls,  Jlont..  and  near  the  line  of  the  .Sun  River 
Branch  of  the  Great  Northern  Ry.  For  particulars  address 
the  U.  S.  Reclamation  Service,  Washington,  D.  C,  Helena, 
Mont.,  or  Fort  Shaw,  Mont. 

DralnaKe — Fallon,  Nev. — Bids  will  be  received  by  the  U.  S. 
Reclamation  Service,  Fallon,  for  the  drainage  work  of  the 
Truckee-Carson  Project,  Nev.  The  work  consists  of  the  first 
east  and  first  southwest  drains.  There  will  be  about  20.000 
cu.yd.  of  open  outlet  ditch  and  about  20.000  lin.ft..  of  10-inch 
tiling  in  trenches  of  7  to  10  ft.  in  depth.  These  contracts  will 
be  followed  by  extensive  improvements  of  the  same  char- 
acter. 

C'ranen — Bremerton,  Wash. — Bids  will  be  received  by  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
until  11  a.m..  May  3,  for  furnishing  four  electric  traveling- 
bridge  cranes  and  two  electric  wall  cranes  for  the  general 
foundry,  navy  yard,  Puget  Sound,  Bremerton.  Plans  and 
speclflcatlons  can  be  obtained  at  the  Bureau  or  from  the 
commandant  of  the   navy   yard   named. 

Damp  Cam — Hawaii — Bids  were  received  as  follows  Apr. 
5,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C.  for  furnishing  dump  cars,  knocked-down,  at  the 
Naval  Station.  Pearl  Harbor.  H.  T. :  item  1.  30  cars:  Item  2.  15 
cars:  William  J.  Oliver  Mfg.  Co.,  Knoxville.  Tenn.,  (1)  $65,- 
890;  (2)  $33,310:  Western  Wheeled  Scraper  Co.,  Aurora,  111., 
fl)  $72,000:  alternate,  $65,200:  Orenstein-Arthur  Koppel  Co., 
Koppel.  Penn.,  (1)  26-ft.  bed,  $2756  each;  30-ft.  bed,  $2800;  (2) 
26-ft,    bed,    $28.30;    30-ft.    bed,    $2873. 

MIS('i-:i..I..\NKOl!S 

AFIoatinK  drain  Elevator — Boston,  Mass. — Bids  will  be 
received  by  the  Directors  of  the  I'ort  of  Boston  for  the 
purchase  or  lease  of  one  or  more  floating  grain  elevators  to 
he  readv  for  use  not  later  than  May  28,  Address  James  T, 
McDonald,    Clk.,    40   Central    St.,    Boston. 

BnriDKM  and  MnunillnKn — Boston,  Mass. — Bids  will  be  re- 
c.lved  by  the  Directors  of  Ih;-  Port  of  Boston  until  April  6  for 
making  65  water  jet  borings  and  113  soundings  In  the  Com- 
monwealth Flats  at   East  Boston.      F.  A.  Hodgdon  Is  Ch.   Engr. 

+('oal  llanilllnic  .Machinery — Boston,  Mass.^ — The  contract 
has  been  awarded  to  FREI>  T.  LEY  &  CO.,  Inc.,  Springfield, 
Mass.,  for  the  Installation  of  coal-handling  machinery  at 
the  plant  of  the  Mead-Morrison  Co.     Noted  Mar.  6. 

Kllmlnntlon  of  tirade  froHnlnKM — Quincy,  Mnss. — The  city 
and  the  .New  York.  New  Haven  *  Hartford  H.H.  Co.  are  ne- 
gotlallng  regarding  the  propcisid  elimination  of  gr.-ide  cross- 
ings In  the  city.  A.  S.  Tuttle,  South  Station,  Boston,  Is  Engr, 
Const. 

Fire  ApparatuM — Springfield,  Mass. — The  city  has  decided 
to  appropriate  124.000  for  the  purchase  of  motor  fire  up- 
aratus.      E.    A.    McCllntock    Is   Chn.    Fire   Comrs. 

HetalnInK  Wall— Woonsocket.  R.  I. — The  contract  for  the 
constnietlon  of  a  retaining  wiill  here  hi'S  been  awarded  by 
Ihe  New  York.  New  Haven  ft  Hartford  R.R,  Co.,  to  the 
EASTEK.N  CONSTItrcTlr)N  CO.,  Woonsocket,  It  will  be 
abr)Ul   100  ft.   long  anil   M   ft.   high. 

Klrr  Alarm  Telriiraph  Hymtrm — Brooklyn.  N.  Y. — Bids  will 
be  received  by  Joseph  JohiiHoii,  Fire  ("omr..  167  East  67th  HI., 
Boro.  Manhattan,  until  10:30  ii.m.,  Apr.  15.  for  the  labor  and 
materials    required    for    establishing    and   equipping   "n    exten- 


sion to  the  fire  alarm  telegraph  system  in  the  Borough  of 
Brooklyn. 

Char  Kills,  Etc, — Brooklyn,  N.  Y. — We  are  officially  ad- 
vised that  bids  will  be  received  in  about  two  weeks  by  Robert 
S  Kent  Consult,  Engr.,  Mechanics  Bank  Bldg.,  Brooklyn,  for 
furnishing  and  delivering  15  char  kills,  3  copper  vacuum 
pans  and  59  steel  tanks.  12x9x7  ft.,  at  the  new  plant  of  the 
Atlantic  Sugar  Refineries  Ltd.,  of  Montreal,  Que.,  now  under 
construction   at    St.   Johns,   N.    B. 

Trap  Rock — Broolilyn,  N.  Y. — Bids  will  be  received  by  the 
Park  Board.  Dept.  of  Parks,  .\rsenal  Bldg..  Fifth  Ave.  and 
64th  St..  Boro.  Manhattan,  until  3  p.m.,  Apr.  17,  for  furnishing 
and  delivering  crushed  trap  rock  and  trap  rock  screenings  to 
parks  and  parkways,  Boro.  Brooklyn:  furnishing  and  deliver 
ing  Hudson  River  road  gravel  to  parks  and  parkways,  Boro, 
Brooklyn:  furnishing  and  delivering  limestone  screenings  to 
t_he   gravel    pit,    Boro.    Brooklyn. 

^Vhlte  Lead — New  York,  N.  Y. — Bids  will  be  received  by 
Arthur  J.  O'Keefte,  Comr.  of  Bridges.  Boro.  Manhattan,  until 
2  p.m..  Apr.  17,  for  furnishing  and  delivering  whfite  lead  for 
the  Manhattan  Bridge. 

Trenchlns:  and  Draining — New  Y'ork.  N.  Y. — We  are  offi- 
ciallv  advised  that  the  only  bid  received  by  the  Department 
of  Parks.  Fifth  Ave.  and  64th  St..  on  Apr.  3,  for  trenching 
and  draining  the  salt  meadow  lands  in  Pelham  Bav  Park  was 
that  of  the  United  States  Drainage  &  Irrigation  Co.,  17 
Battery    Place,    at     $6000. 

•i-.AIteratlons  to  Eire  Station — New  Y'ork.  N.  Y^.- — We  are 
officially  advised  that  Joseph  Johnson,  Fire  Comr.,  157  East 
67th  St..  has  awarded  a  contract  to  JOSEPH  BALAT.\N.  156 
Fifth  Ave.,  at  $4960,  for  furnishing  all  the  labor  and  ma- 
terials required  for  additions  and  alterations  to  the  quarters- 
of  Hook  and  Ladder  Co.  No.  127,  Union  Ave..  Jamaica,  (L.  1.), 
N.Y'  . 

+Flre  .Vlarm  Telegraph  System — New  Y'ork,  N.  Y. — We  are- 
officially  advised  that  Joseph  Johnson,  Fire  Comr.,  157  East 
67th  St..  has  awarded  the  contract  to  HENRY'  E.  FOX.  81 
East  135th  St..  at  $50,500,  for  furnishing  all  the  labor  and 
materials  required  for  installing  and  equipping  an  exten- 
sion to  the  fire  alarm  telegraph  system  in  the  Borough  of 
Manhattan.      Bids   were    received    Mar.    31. 

Shelter  Building,  Etc.. — New  Y'ork.  N.  Y. — We  are  officially 
advised  that  the  following  bids  were  received,  Apr.  2.  by 
the  Commissioners  of  the  Palisades  Park.  31  Nassau  St., 
New  York,  for  (a)  the  construction  of  the  north  wing  of  the 
shelter  house,  including  the  water  supply  and  outlets:  (b) 
the  construction  of  the  toilet  building,  including  the  water 
supply,  outlet  sewers  and  a  sewage  disposal  plant:  (c)  the 
construction  of  the  kitchen  and  laundry  building,  all  at  Bear 
Mountain,  New  York:  Phillipsbiirg  Construction  Co..  15 
North  Broadway,  Y'onkers,  (a)  $27,200.  (b)  $10,900,  (c)  $7700; 
Robert  W.  McCready,  Tuxedo  Park,  (a)  $24,500,  (b)  $9650, 
(c)    $8450;    Harriman   Industrial   Corporation,   Harriman.   N.   Y.. 

(a)  $22,630,  (b)  $12,180,  (c)  $8918:  Michael  Staub,  14  Ward 
Ave-,  Mamaroneck;  (a)  $25,960,  (b)  $9765,  (c)  $8475;  Wil- 
liam H-  Egan.  147  East  125th  St.,  New  York,  N.  Y..   (a)   $22,450, 

(b)  $11,715,  (c)  $9451:  A.  V.  Johnson  &  Co..  1123  Broadway, 
New  Y'ork,  N.  Y.,  (a)  $23,773,  lb)  $8877,  ic)  $7821;  Joseph 
Balatan  Co..  156  Fifth  Ave.,  New  York,  N.  Y.,  (a)  $22,246, 
(b)  $11,452.  (c)  $10,583:  Thomas  J.  Buckley  Engineering  Co.. 
103  Park  Ave.,  New  York,  N.  Y.,  (a)  $17,509,  (b)  $9800,  (c) 
$8556:  Merrick  Fireproofing  Co.,  1  Broadway.  New  York,  N.  Y., 
(a)    $21,970,    (b)    $9590,    (c)    $9228. 

Road  Oil  Etc New   York,   N.   Y. — We   are   officially  advised 

that  the  following  bids  have  been  received  on  Mar.  14.  by 
Cyrus  C.  Miller,  Pres.  Boro.  The  Bronx:  for  furnishing  road 
oil;  Standard  Oil  Co.,  26  Broadway,  $10,500;  United  Status 
Asphalt  Refining  Co.,  90  West  St.,  $10,300:  for  furnishing  trap 
rock,  stone  and  screening.  New  York  Trap  Rock  Co.,  17 
Battery   Place,   low   bidder  at   $27,440. 

Unm — Palmers  Falls,  N.  Y. — The  International  Paper  Co. 
has  decided  to  begin  at  once  the  reconstruction  of  Its  dam  at 
Palmers  Falls,  which  was  partially  <lestroyed  by  recent 
floods.      The   work   will   cost   about    $100,0011. 

Pier — Tarrytown,  N.  Y. — The  city  of  Tarrytown  has  de- 
cided to  construct  a  public  dock.  The  cost  has  been  esti- 
mated   at    $15,000. 

Pier — Camden,  N.  J. — Plans  have  been  prepared  for  the 
erection  of  two  modern  piers  on  the  Delaware  River  by  the 
Joseph  Campbell  Co.  The  work,  it  Is  estimated,  will  cost 
$1,500,000. 

Air  Compressor — Blairsvllle,  Penn. — Bids  will  be  received 
by  the  Borough  of  Blairsvllle  until  7:30  p.m.,  Apr.  15.  for  an 
air  compressor  of  the  stage  type  that  will  develop  100  cu.fl. 
of  air  per  mln.  with  an  rp  m.  of  not  more  than  125.  Bids 
must   be  addressed   to  H.   R.   Wiley,   Secy.,    Blairsvllle. 

+Rlver  Work — Chester.  Penn. — The  contract  has  been 
awarded  to  JAMES  KELLEY,  Philadelphia,  Penn.,  for 
straightening  the  Chester  River  above  Ninth  St,,  at  about 
$18,630. 

+  Slalile — Reading,  Penn. — The  contract  has  been  awarded 
to  C.  H.  SCHIEOEL,  Reading,  for  the  erection  of  a  two- 
story   stable,    15x150    ft. 

Stable — Pittsburgh,  I'enn.— Thi-  E.  E.  Reick  Co.,  Forbes  St.. 
Pittsburgh,  Is  considering  the  erection  of  a  four-story  brick 
stabl.-,  125x125  ft.  at  a  cost  of  about  $50,000. 

+FllllnK — Miami,  Fin. — The  contract  for  3.200,000  cu.yd.  of 
sand  filling  at  Miami,  lo  reclaim  the  waterfront  has  been 
awarded    to    C.    G.    FISHER,    Indianapolis,    Ind. 

licvec  Work — Greenville,  Miss. — No  contracts  were  award- 
ed by  the  MlsslHHlppi  l.evee  Commissioners,  Mar,  25,  for  the 
construction  of  the   Wakefield   Loop  Levee. 

+  liev«M'    Work — Greenville,     Miss. — The    contract     has    I m 

awarded  lo  STACEY  *  CRITTENDEN,  Gri'envllle,  f.n  i  Ih 
construction  of  about  528,000  cu.yd.  of  levee  work,  at  I'  ^' 
per  cu.vd.  The  work  Is  to  be  done  for  thi'  Mississippi  I.,  v.i- 
Commissioners.      W.    J.    Shackleford,    Greenville,    Is    Ch.    Engr. 

+  l)ltcb — Senatobia,  Miss. — Bids  were  received  Mar.  28  bJT 
the  county  for  constructing  a  ditch  near  Senatobia.  Sect.  Ij 
65,000  cu.vd.;  Sect.   2,  56,000  cu.yd.;  depth,   4   to  6   ft.;   bottom, 


top,    18    ft.    wide;    8    ft.    clear    brim    •■acli    sId 
has  been  let  to  P.  N.   YOUNG.  Smithfield,   Va 
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Snlnviiy  — Ashtiibula,  Ohio — The  City  Council  haa  arcppUd 
the  icvi.si'il  plans  for  Uu'  <'(iiistnictlon  of  thi'  Main  St.  Sub- 
way. IJlils  will  hf  asked  at  oiico.  Th.>  cost  of  the  city's 
portion  will   be   $32,000. 

Itlvcr  Work — Cleveland,  Ohio — The  Harbor  and  Wharf 
Committee  has  recommended  the  straightening  oC  the  lower 
Cu.vahoKa   River. 

C'liiinl— Gary,  Ind. — The  city  Is  considering  the  construc- 
tion of  a  ship  canal  from  Gary  Harbor  to  the  Little  Calumet 
River.  The  cost  of  the  work  has  been  estimated  at  $2,000,- 
000. 

Stiiblc— Battle  Creek,  Mich. — The  Rattle  Creek  Hack  & 
Rus  Line,  Battle  Creek,  will  erect  a  two-stoiv  and  basement 
stable,   66x170  ft.      The   work  will  be    done   by  day  labor. 

Stadium — Madison,  Wis. — The  University  of  Wisconsin, 
Madison,  will  construct  a  stadium  to  cost  $60,000. 

DockN — Oshkosh,  Wis. — The  Board  of  Rublic  Works  will 
ask  for  bids  for  the  construction  of  docks  and  outlet  sewers 
In  connection.      George   H.   Randall    is   City    Engr. 

+  DockN — Sheboygan.  Wis. — The  contract  has  been  awarded 
to  the  WISCON.SIN  DREDGE  &  DOCK  CO.,  for  the  construc- 
tion of  docks  for  the  Goodrich  Transit  Co.  and  also  for  the 
dock  at  the  Keenan  yard,  where  S.  Block!  &  Co.  will  erect  a 
new   plant. 

+Dltch — Shlocton,  Wis. — Bids  were  opened  Mar.  20  for 
constructing'  a  town  ditch  19,200  ft.  long.  Contract  has  been 
awarded  to  the  AJAX  DREDGE  CO.,  Glencoe,  Minn.,  at 
11.75c.    per    cu.yd. 

Ditch — Des  Moines,  Towa — Bids  will  be  received  until  Apr. 
28,  b.v  H.  B.  Frase,  County  Audr.,  Des  Moines,  for  constructing 
Ditch  No.  14.  Lincoln  and  Crocker  Townships,  consisting  of 
the  excavation  of  1100  cu.yd.  of  earth,  digging  trenches,  lay- 
ing tile  and  back  filling  ditch  and  laying  46,280  lin.ft..  10 
to  22-in.   tile,   average  depth  5.4   to  6.4    ft.      Length,   8.75   miles. 

+  Dltch — Jackson,  Minn. — The  Jackson  County  Commis- 
sioners have  awarded  the  contract  to  R.  SCHMIDT,  Laketield, 
Minn.,  for  the  construction  of  Judicial  Ditch  No.  22.  The  cost 
of  the   work  will   be   about   $10,000. 

Ulteh — St.  Cloud,  Minn. — Plans  are  being  prepared  for  the 
construction  of  Ditch  No.  32.  It  will  be  about  24  miles  In 
length  and  will  pass  through  the  towns  of  Lake  George, 
Getty,  Raymond  and  North  ITork.  The  cost  has  been  esti- 
mated   at    about    $26,000. 

excavation — Jonesboro.  Ark. — Guy  W.  Cobb,  Engr  and 
Surv.,  Jonesboro,  will  probably  award  the  contract  next  month 
for  the  construction  of  Drainage  District  No.  10.  The  work 
will  involve  the  excavation  of  about  220,000  cu.yd.  of  main 
ditch,  nine  miles  long.  The  ditch  runs  dojwn  what  is 
known   as  Purcell   Slough. 

Ditch — Bast  Houston,  Tex. — Bids  will  be  received  until 
Apr.  19,  by  the  Commissioners  of  Drainage  District  No.  6, 
East  Houston,  for  the  construction  of  drainage  ditches  In  the 
district.  J.  S.  Burke,  304  Commercial  Bank  Bldg.,  Houston, 
Tex.,    is   Drainage    Engr. 

Wharf — Houston.  Tex. — The  Peden  Iron  &  Steel  Co.,  Hous- 
ton, has  secured  a  permit  for  the  construction  of  a  wharf  on 
the  north  side  of   Buffalo   Bayou. 

+Whart — Blaine.  Wash. — The  contract  has  been  awarded 
to  O.  H.\LL,  Blaine,  by  the  city,  for  the  construction  of  the 
proposed  wharf  at  E  St.  at  $11,895.  Bids  for  the  work  were 
received  Mar.    17. 

Recreation  Pier — Portland,  Ore. — The  Commissioner  of 
Public  Docks  is  receiving  bids  for  the  construction  of  a  recre- 
ation pier  at  the  foot  of  Stark  Street  to  cost  about  $17,000. 
For  further   information   address   official   named. 

Ploe  Line — Bakersfleld,  Calif. — A  52-mile  pipe  line  will  be 
laid  by  the  General  Petroleum  Co.  from  Lebac  to  Mojave. 
The  capacity  will  be  about  25,000  bbl.  daily.  The  cost  has 
been  estimated  at  $1,500,000. 

Dreclg;lne  and  FIllnB — Los  Angeles,  Calif. — Bids  have  been 
received  as  follows  by  the  city  for  dredging  and  filling  Slips  1 
and  6:  San  Francisco  Bridge  Co..  17c.  per  cu.yd.  for  dredg- 
ing and  17.4c.  for  filling;  Standard  American  Dredging  Co., 
13.25c.  and  14c.:  N.  R.  Harris,  16.375c.  and  17.25c.;  Russell- 
Greeneo  Foell  Co.,   17.75c.   and  18.4c. 

Pier — Venice,  Calif.- — I'he  city  Is  considering  the  construc- 
tion of  a  municipal  pier  at  the  foot  of  Mildred  Ave.  It  will 
be  of  reinforced  concrete. 

+L,nckH  and  Dam — Quebec,  Que. — The  contract  has  been 
awarded  by  the  Department  of  Public  Works,  Ottawa,  Ont., 
to  QUINLAN  &  ROBERTSON,  Montreal,  Que.,  for  the  con- 
struction of   two  locks  and  a  dam   in   Quebec   River. 

+\%^harf — Ville  Marie.  Que. — The  contract  has  been  award- 
ed by  the  Department  of  Public  Works.  Ottawa,  Ont.,  to  M. 
R.  BREWDER.  for  the  construction  of  a  wharf  at  Ville 
Marie,  at   $17,972. 

VcMsel — Selkirk.  Man. — Bids  will  be  received  by  Alex. 
Johnston,  Deputy  Minister,  Dept.  Marine  and  Fisheries, 
Ottawa,  until  noon,  Apr.  25,  for  the  construction  of  a  steel 
wood-sheathed,  twin-screw  patrol  steamer  to  be  delivered  at 
Selkirk. 

Comfort  Station — Winnipeg.  Man. — The  Board  of  Control 
is  considering  the  erection  of  a  public  comfort  station  at 
Main   and   Portage    Ave. 

Fire  Station — Winnipeg.  Man. — Bids  will  be  received  soon 
by  the  Fire.  Water.  Light  and  Power  Committee  for  the 
erection  of  a  fire  station.  No.  14,  at  Westminster  Ave.  and 
Ruby  St.     H.  N.  Ruttan  is  City  Engr. 

Ferry  Terminal — Cape  Tormentine.  N.  B. — Bids  will  be  re- 
ceived until  Apr.  15  by  L.  K.  Jones,  Asst.  Deputy  Minister  and 
Secy.,  Dept.  of  Rys.  and  Canals.  Ottawa,  Ont.,  for  constructing 
a  car  ferry  terminal  at  Cape  Tormentine.  This  is  an  exten- 
sion  from   Apr.    8.      Noted   Mar.    20. 

+rhar  Fillers — St.  Johns,  N.  B. — We  are  officially  ad- 
vised that  the  Atlantic  Sugar  Refineries.  Ltd.,  of  Montreal. 
Que.,  has  awarded  a  contract  to  the  PAYNE  &  SOUBERT 
MACHINERY  &  FOUNDRY  CO.,  25S  Broadway,  New  York, 
N.   Y.,   tor  furnishing   720   tons   of   cast    iron   char   fillers   at   its 


plant  which  Is  now  under  conntructlon  at  St.,  Ji>hnH,  N.  B. 
Robert  ,S.  Kent,  Mechanics  Bank  HldK.,  Brooklyn.  N.  Y.,  Im  the 
Consult,    I'*ngr. 

+  nrydock — Prince  Rupert,  H.  C. — The  U.  S.  HTBEL  PROD- 
UCTS CO.,  30  Church  St.,  New  York,  N.  Y.,  has  bei-n  awarded 
the  contract  for  the  structural  and  reinforcing  Btcel  re- 
quired for  the  construction  or  the  drydock  for  the  Grand 
Trunk  Pacific  Uy.  Co.,  at  Prince  Rupert.  The  dock  will 
cost    $3,000,000. 

BL'ILDINOM 

StrntMford  SprlneM,  V«. —  Plans  have  been  prepared  by  P.  W. 
Stlckney,  Arch.,  50  llildreth  Bldg.,  Lowell,  Mass.,  for  the  con- 
struction or  a  hotel  at  Stratsford  Springs.  The  estimated 
cost  Is  $150,000. 

lloMtun,  MaMM. — An  eight-story  mercantile  building  will  be 
erectel  at  231  Friend  St,  A,  R.  Whittler.  15  Exchange  .St.,  Is 
Agent. 

♦  The  contract  for  the  erection  of  the  MassachUBetts  Ante 
Club. building  at  Stuart  and  Clarendon  Sts.,  has  been  awarded 
to    BEN  J.    F(JX,    15    Exchange    St. 

CamliridKe,  ManH. — A  building  for  the  Harvard  CoBpera- 
tlve  Society  will  be  erected  in  Harvard  Sq.  It  will  be  three 
stories,  of  brick,  and  to  extend  from  Palmer  to  Brattle  Sts. 
Newhall  &   Bleoncs,   9   Park   St.,    Boston,   are   Archs. 

rilnton,  MaHH. — A  state  armory  is  to  be  built  here  by  the 
State  Armory  Commission.  The  estimated  cost  Is  $60,000. 
Gardner    W.    Pearson    Is    Adjt.    Gen. 

Holyoke,  MaMH. — A  three-story  brick  building,  75x122  ft.. 
Is  planned  for  the  Knights  of  Columbus,  at  Suffolk  and  Chest- 
nut Sts.     Oscar  Beauchemin,   30   High  St.,   Holyoke,   Is  Arch. 

LeomlnHter,  MaHH. — A  town  hall  Is  planned,  and  a  com- 
mittee Is  soon  to  be  elected  to  arrange  for  erection.  P.  H. 
Killelea  is  in   charge. 

Mllford,  MaHH. — A  $75,000  school  building  is  in  contempla- 
tion and  a  special  town  meeting  wil'  soon  be  held  to  consider 
the  matter. 

+SiirlnKflcld,  MaHH. — Contracts  for  a  six-story  building 
at  Worthington  and  Chestnut  Sts.  for  the  Mcintosh  Co.  have 
been  awarded  as  follows:  Mason  work,  W.  D.  MACKENZIE; 
carpenter  work.  L.  S.  WOOD;  cast  iron,  SPRINGFIELD 
FOUNDRY  CO..  all  of  Springfield.  Mass.,  and  structural  steel 
work,  BERLIN  CONSTRUCTION  CO.,  Berlin,  Conn.  The 
building  will  be  of  brick  and  steel,   101x52   ft.     Noted  Feb.   20. 

Plans  have  been  completed  by  Shattuck  &  Hussey,  Archs.. 
Chicago,  111.,  for  the  construction  of  an  eight-story  156x106 
ft.  Y.  M.  C.  A.  building,  on  Chestnut  St.  The  estimated  cost 
is   $200,000. 

Plans  have  been  comoleted  for  a  new  railroad  Y.  M.  C.  A. 
building  at  West  Springfield  by  Arch.  G.  Wilton  Lewis,  Bos- 
ton Mass.  It  will  be  a  three-story  structure  72x126  ft.  of 
brick.      The   estimated    cost    is    $50,000. 

WIIIiamHbure,  MasH. — Archs.  E.  C.  &  G.  C.  Gardner,  aX 
Lymon  St.,  Springfield,  Mass.,  have  completed  plans  for  a 
school  house  which  Mrs.  L.  D.  James  will  present  to  thf; 
town.  It  will  be  a  two-story  brick  building,  106x70  ft.  Rev. 
John   Pierrepont   is   Chn.   of  building  committee. 

Newport,  R.  I — Bids  are  being  received  by  Horace  Trum- 
bauer.  Arch.,  Land  Title  Bldg.,  Philadelphia,  Penn.,  for  the 
construction  of  a  villa  for  Mrs.  George  D.  Wldener.  The 
estimated    cost    is    $250,000. 

Brldseport,  Conn. — Plans  have  been  completed  by  Fred- 
erick A.  Cooper,  412  Meigs  Bldg.,  for  a  theater  and  business 
building  at  State  St.  and  Colorado  Ave,  for  Vincent  Bros. 
The  building  will  be  116x60  ft.,  of  brick,  two  stories  high  with 
the  theater  in  the  rear. 

Derby.  Conn. — A  hotel  will  be  built  at  Elizabeth  and 
Fourth  Sts.  by  a  syndicate  of  Derby  business  men.  It  is  the 
site  of  the  old  Bassett  House  which  was  destroyed  by  fire 
some  time  ago.  Estimates  are  now  being  received  for  a. 
building,  76x130  ft.  of  brick,  four  stories  high.  George  H. 
Scranton,  Conn.,  is  Chn.  of  the  Business  Men's  Committee  in 
charge,  and  L.  W.  Robinson,  42  Church  St.,  New  Haven. 
Conn,   is  Arch. 

Hartford,  Conn. — Whiton  &  McMahon,  Archs.,  49  Pearl  St 
Hartford,  are  receiving  estimates  for  a  20-room  school  to 
be  built  in  the  rear  of  Main  St.  for  St.  Peter's  R.  C.  Society. 
It  will  be  of  brick,  with  sandstone  trim,  steel  trusses  and 
concrete  roof,  iron  and  slate  stairways,  and  concrete,  tile  and 
composition   floors.      Rev.   Paul   F.   Mc.\lenney   is  pastor. 

IVew  Britain,  Conn. — Plans  are  being  drawn  by  Brazer  & 
Robb.  1133  Broadway,  New  York,  N.  Y.,  for  a  church  for  St 
Mark's  of  which  the  Rev.  Harry  I.  Bodley  is  Rector.  The 
structure   will   be   brownstone.      The   estimated   cost   is   $80,000. 

New  Haven,  Conn. — An  isolation  pavilion  will  be  erected 
at  the  New  Haven  Hospital  on  Davenport  Ave.  Plans  have 
been  completed  by  L.  W.  Robinson.  42  Church  St..  New  Haven 
and  estimates  are  being  received.  The  building  will  be  of 
brick  and  stone.  150x50  ft.,  three  stories  high,  and  of  fireproof 
construction.  An  elevator  will  also  be  installed.  The  esti- 
mated  cost    is    $100,000. 

W^aterhnry,  Conn. — The  city  is  planning  the  erection  of  a 
24-room  school  house  at  Division  and  Walnut  Sts.  Joseph  T. 
Smith.    36    North    Main   St.,    is   Arch. 

Brooklyn,  N.  Y. — Plans  are  being  prepared  by  W.  S.  Tlra- 
mis,  Engr.,  1328  Broadway.  New  Y'o.-k,  N.  Y.,  tor  the  con- 
struction of  a  six-story  reinforced  concrete  warehouse,  lOOs 
75  ft.,  on  Front  St..  for  the  Boo-um  &  Pease  Co.,  manu- 
facturers of  blank  books,  109  Leonard  St.,  i\ew  York  N.  Y. 
The   estimated   cost   is   $100,000. 

Brooklyn,  N.  Y — Plans  have  been  prepared  bv  Shampan  & 
Shampan,  Archs.,  772  Broadway,  for  the  construction  of  a 
two-story  theater,  108x98  ft.  at  Bath  Ave.  and  20th  Ave,. 
Bath   Beach,  for  I.  Nevick  &  Co. 

Buffalo.  N.  Y. — Chas.  R.  Wilson  and  Philip  S.  Smith.  515 
Mutual  Life  Bldg.,  contemplate  the  erection  of  a  six-story 
brick   building,   100x100   ft.,   at   331   "Washington   St. 

Bids  will  be  received  until  11  a.m..  Apr.  11.  bv  Francis  G. 
Ward.  Comr.  Pub.  Wks.,  for  the  construction  of  a  school 
building  on   Sears  St.   near  Broadway. 
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+  Elinirii.  X.  Y. — The  contract  has  been  awarded  to  BALEN- 
TINE  C.  SMITH,  for  the  construction  of  the  theater  on  State 
St.,  to  replace  the  Amusu  Theater. 

Ithaca,  >'.  Y. — The  Lehigh  Valley  R.R.  will  erect  a  sta- 
tion at  Ithaca.  The  estimated  cost  is  $100,000.  A-  L,.  Roberts 
is  Mech.  Engr.,  South  Bethlehem.  Penn. 

L.ockport.  X.  Y. — Plans  have  been  completed  for  the  Court 
House  addition  and  bids  for  construction  will  be  received  b.v 
the  building  committee  of  the  Board  of  supervisors  on 
Apr.    14.      The    estimated   cost    is    $75,000. 

Chester  R.  Phelps.  Arch..  Geuck  Bldg..  Niagara  Falls,  N. 
T„  has  completed  plans  for  the  Niagara  County  Almshouse  to 
be  erected  here.  These  have  been  approved  by  the  State 
Board  of  Charities.  Bids  will  be  asked  about  .A.pr.  15.  The 
estimated  cost  is  $75,000. 

NeiT    York,    X.    Y' The    George    A.    Plimpton    Co..    70    Fifth 

\ve..  is  having  plans  prepared  by  Charles  A.  Rich.  Arch.. 
.I'O  Fifth  Ave.,  for  the  construction  of  a  13-story  otnce 
building,   125x26   ft.,   at    Fifth    .\ve.    and    13th   St. 

Plans  have  been  filed  by  George  Weister.  .\rch.,  12- West 
31st  St..  for  the  construction  of  a  twelve-story  loft  and  a 
three-story  theater  building  at  Broadway  and  37th  St„  for 
the  Times  Square  Improvement  Co.,  World  Bldg.  The  esti- 
mated cost   is   $350,000. 

Plans  have  been  filed  by  Neville  &  Bagge,  Archs.,  217 
West  125th  .St..  for  the  construction  of  a  12-story  loft 
building  at  329  Fourth  -\ve.,  for  the  Polo  Construction  Co., 
1133  Broadwav.     The   estimated  cost  is  $200,000. 

Plans  have  been  filed  by  Neville  &  Bagge,  Archs.,  217  West 
125th  St..  for  the  construction  of  a  nine-story  apartment 
house.  85x6S  ft.,  on  the  south  side  of  Slst  St.,  east  of  Amster- 
dam Ave.,  for  the  Wesley  Realty  Co..  135  Broadway.  The 
estimated  cost  is  $175,000.  ,.        ,,„ 

Plans  have  been  filed  by  Brown  &  .\lmiroty.  Archs..  220 
Fifth  Ave.,  for  the  construction  of  a  12-story  store  and  loft 
building.  88x40  ft.,  at  130  West  29th  St.,  for  the  130  West 
29th  St.   Co.   Inc.,   160   Broadway.     The  estimated  cost   is  $150,- 

George  F.  Johnson,  165  Broadway,  has  purchased  prop- 
erty at  77th  St.  and  Park  Ave.,  and  will  have  plans  pre- 
pared for  the  erection  of  a  12-story  apartment  house.  102 
xl55  ft.,  upcn  the  site.     The  estimated  cost   is   $700,000. 

XiaKara  FaliN,  >'  V. — The  Niagara  University  contemplates 
rebuilding  the  alumn:  building  on  Main  St.,  recently  destroyed 
by  fire.  The  estimated  <  ost  is  $100,000.  Very  Rev.  E.  F.  Likly 
C.    M..    is    Pres. 

ONn-reo.  >■.  Y. — The  Board  of  Education  contemplates  the 
erection  of  a  high  schcoi.  The  estimated  cost  is  $250,000. 
M.  T.   Crimmins   is  Pres. 

RorheHter.  ?f.  Y. — George  Eastman  has  donated  $?50.000 
for  a  Y.  M.  C.  A.  building.  An  additional  $500,000  will  also 
be    raised    for    the    construction    ot    the    building. 

SrracnHe.  N.  Y. — Bids  will  be  receivtU  until  Apr.  21,  by 
Secy.  Halloran,  of  the  Bd.  of  Contract  &  Supply,  for  en- 
larging  the    Elmwood   .School. 

Bids  will  be  received  until  May  5,  by  the  Board  of  Educa- 
tion,  for  the  construction    of  the  Genessee   Set  ool. 

Bids  will  be  received  until  .Apr.  28.  by  the  iJourd  of 
Education,  for  enlaiging  the  Bellevue  Heights  School. 

Camden,  >.  J. — The  City  Council  has  authorized  a  bond  is- 
sue of  $200,000  for  the  erection  of  new  schools,  the  aoquire- 
ment  of  sites  therefor,  and  for  enlarging  and  imn'-oving  ex- 
isting public  schools   where    necessary. 

Holioken.    S.   J ^    fund    of    $100,000    has    oar.    donated    by 

citizens  to  St.  Mary's  Hospital,  Willow  .■\ve.,  for  the  erection 
of  an   additional   wing   to   its  present   structure. 

Newark,  X.  J.— We  are  officially  advised  that  bidsi  v.iH  be 
received  in  about  two  weeks,  by  Irving  C.  Hooper.  .\rch.,  118 
Market  St..  for  thi'  construction  of  a  new  publ'c  market  at 
Mulberv,  Commerce  and  Broad  Sts.  The  estimated  cost  is 
$500,000.      Noted    Mar.    6. 

The  Pcnnsvlvania  R.  K.  Co.  will  er'-ct  a  freight  station  on 
River  St.  The  building  will  be  one-story,  46x225  ft.  A.  S. 
Vogt    Is  Mech.    Engr..   .\ltoona,    Penn. 

New  BruoHnlck.  X.  J. — State  Arch.  George  S.  Drew,  Tren- 
ton, is  preparing  plans  try  a  .State  College  building  to  be 
erected    here. 

+We«t  Holioken.  X.  J. — The  contract  has  bei-n  awarded 
to  E.  C.  HOIiN  SONS.  New  York,  by  the  Rex  Amus.menl  Co. 
for  the  erection  of  a  theater  at  Courtland  .St,  and  .Summit 
Ave.      The  estimated    cost    Is    $125,000. 

Derry,  I'enn. — Bids  will  be  received  until  7:  30  p.m..  Apr. 
24,  bv  .1.  H.  Patterson,  Secy.,  of  School  Bd.,  for  the  construc- 
tion of  a  brick  school  building  at  Uerry.  W.  O.  Eckles  Is 
Arch.,  New  Castle,   Penn. 

.MaryMvtllr,  renn. —  Bids  will  be  received  until  7  p.m..  Apr. 
14,  by  ,Iohn  I..  Main.  Secy.,  School  District.  Marysvllb',  for 
the  construction  of  additions  to  the  .Maple  Ave.  school. 
Hauer    &    .Mowere    iire    Archs..    Philadelphia.    I'enn. 

•fNew  KenHlnicton,  I'enn. —  William  Edward  Knuman,  Arch., 
Empire  Bldg..  Pittsburgh,  awarded  to  II.  H.  WHITE  the  con- 
tract for  rebuilding  the  three-story  terra  cotta  and  hollow 
brick  blink  building  for  the  Klr.«t  National  Bunk,  Cost.  $50,- 
OOO.      -Voted    Feb     «. 

+Oli  Vlly,  I'enn. — The  contract  for  the  construction  of  the 
T.  M.  C.  A.  building  at  Federal  and  North  Seneca  Sts.  has 
been  awarded  lo  .MEALS  &  JOHNSTfiNE,  Oil  City,  at  $71,- 
578. 

Phllnflelphlfi,  I'enn.— IMnns  have  been  filed  by  William  II 
Horrman,  Arch,  for  the  construction  of  a  20-Htory  oflce 
building  at  1426  South  Penn  Sq..  for  the  Finance  Co.  of 
Penniiylvanla. 

+The  contract  him  bi-en  awarded  to  CRA.MP  &  CO., 
Walnut  and  4th  St..  Phlladelphln.  Pi-nn.,  for  the  construction 
of  the  17-Htory  apartment  building  at  19th  St.  and  Rltten- 
houne  .Square  for  a  syndicate  headed  by  Samuel  Wetherill. 
Noted    Feb.    20. 


Pittsburgh,  Penn. — The  Committee  on  Property  and  Sup- 
plies of  the  Board  ot  Education  has  approved  the  site  at 
Ruth,  Eureka  and  Harwood  Sts.,  tor  the  South  Hills  High 
School.      The   estimated   cost   of  the   building   is   $300,000. 

Pittsburgh,  Penn. — The  Board  of  Trustees  of  the  Carnegie 
Institute  have  approved  plans  for  the  enlargement  of  the 
women's  school  ot  th.'  Carnegie  School  of  Technology,  this 
action  following  one  day  after  the  new  gift  of  Andrew  Car- 
negie of  $1,000,000  had  been  announced.  There  will  be  spent 
on  the  women's  school  $250,000,  the  work  to  be  beugn  soon. 

It  is  probable  that  the  plans  for  tlie  new  Masonic  Temple, 
to  be  erected  in  Schenley  Farms,  will  be  completed  by  Janssen 
&  Abbott,  Arch.,  by  May  1.  The  building  will  be  a  four-story 
stone,  brick  and  terra  cotta  structure,  210.x200  ft.,  with  stone 
foundations  and  Spanish  tile  roofing,  marble,  hardwood  floors, 
etc.  The  building  alone  will  cost  about  $900,000.  Noted  Mar. 
27. 

.T.  A.  Giesey.  Arch.,  514  Smithfield  St.,  has  plans  in  prog- 
ress foi"  a  four-story  brick  laboratory  to  be  constructed  In 
O'Hara  St.,  for  the  University  of  Pittsburgh.  The  estimated 
cost  is   $150,000. 

Scrantun,  Penn. — E.  H.  Davis,  Arch..  Connell  Bldg.,  has 
prepared  plans  tor  an  addition  to  the  Central  High  school. 
The  estimated  cost  is  $135,000. 

I'nlontonn.  Penn. — The  Uniontown  MerTiodist  Episcopal 
Church  congregation  is  having  A.  P.  Cooper,  Arch.,  prepare 
plans  for  a  stone  edifice,  85x138  ft.  Bids  will  be  asked  about 
May    1.      The    estimated    cost    is    $125,000. 

The  Board  of  Education  is  having  plans  prepared  by  Vr.v- 
daugh  &  Wolfe,  Archs.,  Pittsburgh,  for  tlie  construction  of  a 
school  building  at  Stanton  -Vve.  and  Meadow  St.  The  esti- 
mated   cost    is    $250,000. 

^Vllmington,  Del.^ — The  lowest  bidders  for  the  construction 
of  improvements  to  St.  Paul's  church  were  John  E.  Healey  & 
Son. 

+  Ilichniond,  Va. — The  contract  has  been  awarded  to  the 
WI.'^E  GRANITE  CO.,  Richmond.  Va..  at  $74,780.  for  the  con- 
struction of  the  school  at  2Sth  and  Lehigh  Sts.  Other  bidders 
were:  Jas.  Fox  &  Son,  $74,987;  E.  C.  Woodward,  $82,000:  A.  M. 
Walkup,   $90,525;   J.   T.  Nuckoes,    $76,987;  J.   T.   Wilson,    $S4,450. 

Berea.  Ohio — Bids  will  be  received  until  noon,  Apr.  29,  b.v 
J.  S.  Simpson,  Clk.,  Bd.  of  Education,  for  the  construction  of 
a  high  school.  Badgley  &  Nicklas,  are  Archs.  6110  Euclid 
Ave.,   Cleveland. 

Cleveland.  Ohio — Bids  will  be  received  until  noon,  Apr.  28, 
b.v  Frank  G.  Hogan,  Dir.  of  Schools,  for  the  construction 
of  a  school  building  on  Castlewood  ,\ve.,  E.  123d  St.  and 
Chesterfield    Ave. 

Milwaukee,  AVIn.- — A.  C.  Eschweiler,  Arcli..  has  completed 
plans  for  the  construction  of  an  edifice  at  Summitt  and  Hack- 
ett  Aves..  for  the  Plymouth  congregational  church.  The  esti- 
mated  cost    is    $60,000. 

+  Mnnkato.  .^linn. — The  contract  has  been  awarded  to  the 
J.  B.  NKLSE.N'  CiiNSTHUCTlON  CO.,  for  the  construction  of 
the    German    Lutheran    church    at    Spring    and    Second    Sts. 

MinneaimliH,  Minn. — Plans  have  been  approved  by  the 
Board  of  Trustees,  for  the  construction  of  a  four-story.  40x 
90-ft.  annex  to  the  Swedish  Hospital.  The  estimated  cost  Is 
$65,000. 

UallBM.  Tex. — Bids  will  be  received  until  .\pr.  25,  by  G,  K. 
Jo;gensen,  Galveston,  Tex.,  for  the  construction  of  a  theater, 
50x100  ft.  The  estimated  cost  is  $50,000.  I.  A.  Walker.  901 
Southwest  Life  Bldg.,   is  Arch.     Noted  Apr.  3. 

+  l'b«enlx,  Vrl*. — Arizona  capitalists  will  organize  a  cor- 
poration for  the  purpose  oferecting  a  seven-story  relnforced- 
coticrete    hotel   in   Phoenix.      The    estimated   cost  is   $450,000. 

+  l'nuenlx,  Xrtr. — The  contract  for  the  construction  of  th. 
chur^'h  for  St.  Mary's  Church  has  Vieen  awarded  to  th. 
(JEORGE  H,  GALLEGHER  CONSTRUCTION  CO, 

Taeorna,  \VaMh. — The  Hoard  of  Directors  of  Taeoma  School 
District  .N'o.  10  will  receive  liids  until  Apr.  30,  for  the  erection 
of  [he  Lincoln  Park  high  school  on  South  G.  St,  between 
South  36th  St.  and  Columbia  Ave.  Heath  &  Gove  National 
Realty   Bldg.   are   Archs. 

+l'ortlanil.  Ore. — The  contract  has  been  awarded  to  the 
BAJOHN  .ARNOLD  cri..  Wilcox  Bldg..  for  thi-  construction  of 
a  reinforced  concrete  building  at  Third  and  Alder  Sts.  Noted 
Apr.    3. 

+The  Pacific  States  Telephone  &  Telegraph  Co.  has  award- 
ed the  contract  for  the  steel  work  of  an  eleven-story  tele- 
phone exchange  and  office  building  to  the  POOLE-UKANE  CO. 
Noted    .Tan.    16. 

+The  contract  has  been  awarded  to  the  HURLEY-MA.SON 
CO.  Hoard  of  Trade  Bldg..  for  erecting  a  four-story  concrete 
apartment  building  for  Ilariy  Howard  415  Lumber  Exchange 
Bldg.      Fled    F.    Alierton    is   Arch. 

LfiH  AnieeleH.  Cniif. —  .\rchs.  Hunt  &  HurnH.  Story  Bldg.. 
have  awarded  the  contract  to  J.  P.  .ATKINSON  at  $45,000, 
for  thi'  ecmstructlon  of  a  five-story  ?  brick  office  and 
Ktori-    building   on    Hill    St.    for    Edward    D.    Silent. 

Oaklnnil,  Calif— Bids  will  be  received  until  Apr.  21,  for 
the  construction  of  a  two-story  and  a  three-story  reinforced 
ronrrete  si'hool  building  to  cost  about  $650,000.  A.  L.  Han- 
naford  Is  Secy,  of  the  lid.  of  Education  and  J.  J.  Donovan. 
.Security   Bank   Bldg.    is   Arch. 

+San  FranelMeo.  •'allf.— The  following  bids  were  npi-ned 
for  the  iille  foundation  lor  the  Transportation  Building 
which  Is  to  be  .recti-d  on  the  Harbor  View  site  for  the 
Panama-Pacific  Internallonal  Exposition  Co.  Bids  were 
opened  by  the  KiilldlngH  and  firounds  Commiltee.  Plgures 
wi^re  asked  for  on  a  unit  price  per  llnel  fool.  The  totii) 
amount  of  piling  to  be  furnished  Is  205,000  lln  ft  The  fol- 
lowing bids  were  recelveil.  Pile  Foiindatloii  Work:  Foster- 
Volght  Co.,  $0.20  3.8  per  lln. ft.:  .(.  .Mott,  $0,26  per  lln  ft.; 
Pacific  Construction  Co.,  $0.24  3-S  per  lln. ft,;  Contra  Costa 
ConHtriicllon  Co.,  $0.24  7-19  per  lln. ft.;  IIEALV-TIHIilTS  CON- 
STIIIH'TION  CO.,  $0.24  3-10  per  lln.ft.  (awarded  contract.) 
M..rcer-Frajer  Co  $0.24  9-10  per  lln.ft,;  V.  Rolandl,  $0,29  7-8 
per  lln,rt.;  Hyde-Modges  Co,   (o.2«  per  lln.ft 
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The   South    Eighth  Street  Viaduct, 
Allentown,  Penn. 

Oiii'  of  the  most  notable  of  llu'  many  large  roinforred- 
coiierele  viailuets  which  are  now  l)eiiig  ereeteil  in  this 
country  is  the  South  Kighth  8t.  viaduct,  whieh  crosses  the 
valley  of  the  Little  Lehigh  Eiver  between  the  main  por- 
tion of  the  city  of  Allentown,  Penn.,  and  the  12lh  ward, 
formerly  known  as  South  Allentown.  A  bridge  at  this  lo- 
cation was  projected  as  early  aw  1900,  and  in  1901  the 
foundations  for  a  steel  viaduct  were  laid  and  the  contract 
let  for  the  fabrication  of  the  steelwork  itself.  Financial 
(lilHculties  set  in  soon  after,  however,  and  the  work  was 
never  continued.  In  1911  the  Allentown  Bridge  Co.  was 
organized  to  take  over  the  property  of  the  old  Allentown 
and  South  Allentown  Bridge  Co.,  which  had  projected  the 
earlier  bridge  and  in  connection  with  the  Lehigh  Valley 
Transit  Co..  an  interurban  line  rumiing  between  Allen- 


arches,  and  transverse  semicircular  arches  upon  which 
ilic  floor  slab  rests.  These  traiisver.se  arches  and  tiie  floor 
slab  itself  furnisii  the  necessary  bracing  to  the  arcii  ribs. 
The  sidewalk  slabs  overhang  the  parapet  walls  5  ft.  The 
details  of  one  of  the  large  arches  are  shown  in  Tig.  'i, 
and  a  view  underneath  the  arch   in    Fig.  o. 

GiRDKU  Sp.ans — The  short  spans  an;  521/^  ft.  betwec^n 
faces  of  abutments,  and  consist  each  of  four  longitudinal 
reinforced-eoucrete  girders  in  arched  form.  The  detai's 
of  the  design  are  shown  in  Fig.  2.  Tiie  main  point  of 
interest  is  that  the  floor  slab  was  designed  as  a  jiart  of 
tlie  compression  flange  making  up  the  T-section,  of  which 
the  girders  form  the  web.  Over  the.se  smaller  arches, 
the  sidewalk  and  balustrade  overhang  only  3  ft. 

Piers — The  piers  supporting  the  main  arches  are 
formed  of  two  separate  monoliths,  one  to  each  arch  riia. 
These  piers  extend  to  bedrock  and  rise  as  single  solid 
[xMlestals   to   the   arch   skcwback,   above   which   elevation 


Fig.  1.   RKrNFORCED-CoNCKETi-:  Viaduct  across  Valley  of  Little  Lehigh  Pivei; 

fFrom   architect's  perspective.] 


Allem'owx,  Penn. 


town  and  l'hila(l('l])hia,  liiiaiiccd  the  present  viaduct.  This 
new  structure  is  to  carry  the  heavy  internrban  trains  of 
the  transit  company  and  is  to  provide  also  a  highway  toll 

issing.  The  erection  of  so  large  a  bridge  as  a  com- 
mercial undertaking  is  out  of  the  ordinary  at  this  time. 

The  viaduct  connects  South  Eighth  St.  in  Allentown 
to  South  Ninth  St.  in  South  Allentown,  and  deviates 
only  slightly  from  a  straight  line  connecting  the  termini 
of  these  streets  at  the  valley.  It  crosses  a  valley  about 
1>-")  ft.  deep  at  its  dcejiest  part,  through  which  runs  the 
small  stream  known  as  Little  Lehigh  River,  and  the  tracks 
<if  two  railroads,  as  well  as  a  number  of  city  streets. 

The  viaduct,  inclusive  of  approaches,  is  2600  ft.  long, 
the  main  i)art  of  wliich  is  made  up  of  nine  120-ft.  clear 
span  arches  and  eight  52V2-ft-  girder  spans  arched  for 
architectural  effect.  It  carries  a  32-ft.  roadway,  with 
two  7-ft.  sidewalks,  on  a  negative  8%  grade  which  eases 
otV  into  a  positive  2.6%  grade  at  the  south  approach. 

Main  ARCHES^The  main  arch  spans  are  made  up  of 
two  approximately  .semicircular  arch  ribs,  spaced  26  ft. 
on  center,  8  ft.  wide,  4  ft.  deep  at  the  crown  section, 
and  abdut  11  ft.  deep  at  the  springing  line.  These  ribs 
are  each  s\irniounted  bv  spandrel  walls  extending  over 
their    full    width    and     <'am-ing    longitudinal     spandrel 


a  pilaster  of  liolldw  construction  with  ".^-ft.  walls  is  built 
to  sup|)ort  the  spandrel  arches.  The  jiiers  are  si)aced  IS  ft. 
apart  transvei'sely  for  the  120-ft.  span   (Figs.  3  and  6). 

The  piers  and  abutments  supporting  the  52i/2"ft.  girder 
span  are  of  cellular  construction,  having  3-ft.  walls  in 
the  longitudiiuil  direction  carried  dow'n  to  rock,  and  con- 
nected in  pairs  transversely  by  curtain  walls  11/^  ft.  in 
thickness,  extending  just  below  the  ground  line  so  thjit 
they  may  brace  properly  the  slender  piers  and  add  to  the 
massive  appearance  of  the  combination.  The  smaller 
piers  are  braced  by  transvei'se  arches  in  the  same  man- 
ner as  the  larger  piers. 

This  arrangement  of  separate  pedestals  for  each  rib  of 
the  arches  leaves  a  longitudinal  opening  on  the  line  of  the 
bridge,  so  that  the  view  from  either  end  is  that  of  a  long 
arcade.  This  general  impression  is  shown  well  in  Fig. 
5.  The  old  piers  which  were  placed  for  the  190] 
bridge  were  not  utilized  in  the  construction,  but  the 
abutments  which  were  then  built  of  stone  masonry  were 
utilized  for  a  portion  of  the  extreme  abutments  to  the 
new  bridge. 

Expansion — The  short  spans  are  arranged  in  groups 
of  two,  separated  by  a  wide  pier  on  both  sides  of  which 
expansion  joints  are  placed.     In  the  large  s])ans,  alter- 
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nate  piers  are  made  expansion  and  fixed  with  somewhat 
different  construction  in  the  tioor  slabs,  and  in  the  upper 
parts  of  the  pier. 

At  the  expansion  piers  the  floor  slab  across  the  pier 
is  lowered  so  that  the  slab  on  the  adjoining  arch  may 
slide  upon  it  and  small  I-beams  or  old  rails  are  placed 
at  the  upper  portion  of  the  pier  slab  and  the  lower  por- 
tion of  the  span  slab  to  form  a  grillage  upon  which  the 
two  slabs  may  slide. 

In  Fig.  3  .sections  through  a  fixed  and  an  expansion 
pier  are  showji,  and  the  dilference  in  construction  of  the 
two  piers  made  clear.  It  may  be  noted  that  the  longitu- 
dinal sjjandrel  arches  are  inchuled  in  the  expansion  joint, 
and  that  they  rest  on  a  bench  cut  out  of  the  main  verti- 
cal wall  of  the  pilaster  of  the  pier. 

Roadway — The  roadway  of  the  bridge  is  to  be  of 
vitrified  brick  laid  on  the  regulation  sand  cushion  and 
concrete  ba?e  which  is  to  be  placed  (Fig.  3)  on  a  broken 
stone  fill.  The  whole  roadway  is  to  be  carried  on  the 
flat  reinforced-concrete  slab  noted  above.  The  street 
car  tracks  are  to  be  laid  on  the  Imllast.  The  roadway 
is  to  be  waterproofed  with  a  patented  waterproofing  felt, 
according  to  the  following  specifications: 

The  waterproofing  shall  consist  of  four  layers  of  felt  ap- 
plied  as   follows: 

(1)  A  coating  of  asphalt  compound  of  net  less  than  5  gal. 
to   the   square. 

(2)  Four  layers  of  felt,  or  their  equal,  weighing  not  less 
than  14  lb.  per  square,  placed  on  the  compound  while  hot  and 
each   layer   mopped    with   compound    when    laid. 

(3)  A  final  coating  of  hot  compound  protected  by  2  In.  of 
concrete. 

The  railings,  balustrades  and  trolley  and  light  posts 
are  to  be  ornainuiital  cf)n(Tete,  with  a  bush-hammered 
surface  and  with  bronze  fittings. 

I'lidcr  the  sidewalk  the  projicr  condiiils  for  wirrs  and 
pipes  are  [(rovided. 

Loads — \V.  J.  \Vat.M)n's  "Sjiecifications  for  ("lass  E 
Hridges"  were  followed  both  as  to  a.ssumcd  loading  and 
allowable  working  stresses  in  steel  and  concrete. 


CoxsTiircTiox 

At  the  beginning  of  the  work  a  low  heavy  trestle 
Wiu?  laid  along  the  center  line  of  the  bridge  for  the 
distance  covered  by  the  120-ft.  arches.  On  this  trestle 
a   track  was  laid   upon   which   were   run   two  heavy   lo- 
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fomotive  cranes.  These  cranes  were  \ised  for  all  tlie 
work  in  constructing  the  piers  np  to  a  point  about  25  ft. 
aliove  springing-  line.  They  are  nsed  in  excavating  the  jiier 
sections,  in  building  the  monolithic  section  of  the  pier, 
and  on  account  of  their  extreme  strength  and  boom 
length  were  also  nsed  in  the  higher  part  of  the  pier  work. 
One  of  these  cranes  at  work  is  shown  in  Fig.  6. 

To  the  east  of  the  bridge  there  was  erected  at  the  same 
time  a  light  trestle,  shown  also  in  Fig.  6,  upon  which 
run  flat  cars  drawn  by  locomotives,  which  trains  were 
used  in  bringing  concrete  and  lumber  to  the  piers  and  in 
lemoving  all  excavated  material. 

The  concrete  for  the  middle  or  main  section  of  the 
bridge  was  mixed  at  a  large  central  mixing  plant  located 
about  the  middle  of  the  bridge,  and  etpiipped  with  a  3- 
cu.yd.  mixer.  All  material  was  brought  in  by  rail  on  a 
spur  track  from  the  main-line  railrofld  which  runs  down 
the  valley. 

A  clam-shell  bucket,  operated  by  a  large  stiff-leg  der- 
rick, unloaded  the  sand  and  broken  stone  from  the  cars 
into  storage  piles  and  was  used  to  elevate  these  materials 
into  the  bins  above  the  mixer.  The  cement  was  con- 
veyed from  the  cement  house  to  the  elevated  mining  plat- 
form by  means  of  a  belt  conveyor. 

After  the  piers  were  completed  to  the  point  shown  in 
Fig.  6,  large  80-ft.  derricks  wei'e  mounted  on  steel  towers 
resting  on  timbers  spanning  the  opening  between  the  two 
sections  of  each  pier.  Fig.  8,  and  the  further  work  of 
construction,  including  a  large  part  of  the  floor  slab,  was 
carried  on  by  means  of  these  derricks  taking  material 
from  the  light  trestle  along  the  east  side  of  the  bridge. 

The  final  operation  in  the  erection  of  the  main  spans 
was  carried  on  by  a  traveling  derrick  moving  along  the 
completed  portion  of  the  floor  system. 

At  the  same  time  work  was  going  on  at  the  large  arches, 
the  construction  of  the  piers  of  the  approaches  was  being 
carried  on  by  hand  labor,  assisted  by  portable  mixers, 
which  could  be  moved  from  one  part  of  the  work  to  an- 
other. At  the  south  approach  a  wooden  tower  elevator, 
siiown  on  the  extreme  right  of  Fig.  8,  was  erected  to 
elevate  the  concrete  to  the  floor  level  of  the  approach. 

Centerinc — For  the  nine  120-ft.  arches  three  full  sets 
of  steel  arch  centers  were  used,  using  each  set  for  three 
of  the  arches. 


Fig.  5.   Looking  under  an  Arch  Sp.vn 

Each  set  of  centers  consisted  of  two  independent- 
trussed  arches  of  the  outlines  shown  in  Fig.  7,  each  arch 
supjwrting  one  of  the  twin  concrete  arch  ribs  and  being 
itself  made  up  of  two  steel  arch  ribs  interbraced  with 
steel  struts.  Across  the  upper  chords  of  these  steel  ribs, 
which  were  curved  to  the  cur\e  of  the  concrete  arch,  was 


Fig.  6.   Pier  under  Constructkix.  Showing  Two 
Lines  of  Construction  Tracks 
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bolted  the  wooden  lagging  on  which  the  concrete  was 
deposited.  The  twin  centering  arches  were  held  together 
by  a  timber  cross-beam  and  diagonal  steel  rods. 

The  arch  trusses  were  fabricated  in  six  sections  and 
riveted  on  the  ground  into  semi-arches,  which  were  lifted 
by  derricks  into  place,  to  be  bolted  at  the  base  to  the  sup- 
porting columns.  At  the  crown  it  was  riveted  solidly 
in  the  bottom  chord,  but  bolted  through  slotted  holes  at 
the  upper  chord,  to  insure  the  stress  passing  through  the 
lower  chord. 

The  centers  were  supported  on  inclined  steel  columns 
(Fig.  7)  which  footed  on  concrete  steps  purposely  pro- 
jected from  the  main  section  of  the  pier,  and  cut  off 
after  the  centers  were  struck.  The  base  plates  of  the  col- 
umns rest  on  cast-iron  wedges  which  in  turn  rest  on 
I-beam  grillages  footing  on  the  aforementioned  concrete 
projection.  Between  the  column  base  and  the  projection, 
10-ton  screw  jacks  are  interposed  to  aid  in  the  alignment 
and  leveling  of  the  centers;  they  are  allowed  to  remain  in 
place,  though  the  load  passes  directly  to  the  wedge?, 
which  are  used  for  striking  centers.  A  U-shaped 
clamp,  made  of  a  1-in.  bolt  (not  shown  in  the  draw- 
ing), is  passed  around  each  pair  of  wedges  to  prevent 
any  possible  lateral  motion.  A  similar  bolt  is  used  for 
the  same  purpose  higher  up  on  the  main  column. 

The  521/2-ft.  spans  were  built  on  wooden  centers  of 
the  usual  design.  Four  sets  were  provided,  each  set  be- 
ing used  twice. 

CoxcRETiN'G — For  the  large  arch  spans  the  concrete 
was  laid  in  alternate  voussoirs  of  wide  blocks  and  small 
keys  in  the  order  showni  in  Fig.  2.  The  large  voussoir 
blocks  were  placed  in  pairs  symmetrically  distributed 
over  the  steel  centering  so  that  uniform  loading  might 
be  carried  down  to  the  piers.  All  Idocks  were  allowed 
to  set  seven  days  before  the  keys  were  poured.  The  work 
was  carried  on  over  three  arches  simultaneously,  thus 
utilizing  tile  three  steel  centers  a.«  descriiicd  ni)ovc'.  In 
order  to  care  for  any  unbalanced   stresses  which   might 


Fig.  7.   Dktails  of  Stkkl  Cknticui-VG,  Soltu  Ei(iHTH 
St.  Viaduct,  Allextowx,  Pexx. 

(Designed  and  fabricated  by  tlie  Blaw  Steel  Construction  Co.) 

come  to  the  piers  the  third,  si.xth  and  ninth  piers  were 
each  enlarged  slightly  at  their  footing,  so  that  the  unbal- 
anced load  would  not  affect  their  stability. 

The  centers  for  the  large  arches  were  struck  28  days 
after  concreting  the  key  sections.  Xo  appreciable  deflec- 
tion was  noted  in  any  of  the  spans.  After  the  arch  cen- 
ters had  been  struck  and  the  forms  removed  to  the  next 


:m  V 


^^.-A 


Fi(i.  s.    \'ii:vv  or  Ai.i.iatuwn  Viadict  ixdek  C'oxaTUi.cTioN 


April   17,  1013 


E  X  G  T  N  1-:  1-:  in  N  G    n  i-;  w  s 


76:i 


set  of  ;irilu's,  loiistriuliiiii  was  stiirtrd  on  tlu'  s])aiiilrcl 
walls  of  the  arclu's  already  I'oiiipleted. 

In  the  smaller  spans  the  girders  were  concreted  as  a 
monolith  and  continued  over  one  intermediate  pier.  This 
at  times  required  nijjht  work. 

Mateiual.s — All  the  reinl'orced-concrete  slahs,  girders 
and  main  areli  rings  were  made  of  1:2:4  concrete,  the 
broken  stone  passing  a  1-in.  ring.  The  remaining  part  of 
the  work  was  made  of  a  1:3:5  concrete,  made  up  of 
crushed  rock,  sand  and  broken  stone  passing  a  2l/^-in. 
ring.  The  use  of  rubble  concrete  was  permitted  in  the 
large  masses  of  the  main  piers,  but  the  contractors  did 
not  avail  themselves  of  this  privilege  e.xcept  in  a  very  few 
instances.  All  reinforcement  was  made  up  of  square  cor- 
rugated bars. 

SriiF.M'ii  Finish — A  smooth  troweled  finish  was  given 
to  all  sidewalk  areas.  The  main  portion  of  the  bridge  is 
to  receive  a  carborundum  rubbed  finish,  and  the  balus- 
trades, posts,  railings,  lamp-posts  and  trolley  poles  are 
to  be  made  of  a  special  granolithic  concrete,  which  is  to 
be  bush-hammered  or  tool  dressed. 

Peusoxxel — W.  W.  Wysor,  Chief  Engineer  of  the  Al- 
lentowu  Bridge  Co.  and  of  the  Lehigh  Valley  Transit  Co. 
is  in  charge  of  the ■  construction  of  the  viaduct,  B.  H. 
Davis,  Consulting  Engineer,  New  York  City,  prepared 
the  plans  and  specifications  for  the  structure  and  is 
acting  as  consulting  engineer  during  its  construction. 
The  contract  was  let  to  the  McArthur  Bros.  Co.  of  New 
York  for  $306,000,  exclusive  of  the  cement,  which  is 
furnished  by  the  owners.  About  40,000  barrels  of  cement 
is  expected  to  be  used  on  the  contract.  The  contractors 
are  represented  in  the  field  by  F.  C.  Cullen  of  the  con- 
tracting firm  of  Cullen  &  Freistedt,  of  Chicago.  The 
steel  centers  were  designed  and  fabricated  by  the  Blaw 
Steel  Construction  Co.,  of  Pittsburgh,  Penn. 

Construction  was  begun  July  1,  1912,  and  the  contract 
calls  for  the  completion  of  the  viaduct  by  Nov.  1,  1913, 
but  present  progress  seems  to  promise  an  earlier  opening. 


A  Novel  Plan  of  Collecting  Fine  Dust 
from  a  Copper  Reduction  Plant 

In  the  Feb.  13  "Bulletin  of  the  Institution  of  Min- 
ing and  Metallurgy,"  there  is  published  a  series  of  in- 
teresting papers  (the  first  of  them  by  Dr.  Jas.  Douglas 
of  Phelps,  Dodge  &  Co.,  Xew  York  City)  describing  the 
conditions  and  methods  of  work  employed  at  the  Copper 
Queen  mines  in  Arizona.  Among  other  features,  there 
is  described  a  mechanical  difficulty  which  was  encoun- 
tered in  the  reduction  process  at  the  Douglas  (Ariz.) 
plant,  and  methods  of  overcoming  it. 

The  smelting  operations  at  this  location  have  been 
carried  on  exclusively  in  blast  furnaces,  and  the  charge 
has  been  difficult  to  treat  because  of  extreme  fineness, 
the  disintegration  of  pyrites  and  clay  ores  and  of  the  fine 
;-oncentrates,  making  great  quantities  of  dust.  The  metal 
loss  from  the  escape  of  this  dust  with  the  smoke  and  flue 
gases  was  discovered  through  the  fact  that  the  metal  loss 
in  the  slag  by  analysis  failed  to  cover  by  an  appreciable 
amount  the  known  total  loss  as  determined  by  ore  analy- 
ses. 

To  investigate  the  amount  of  metal  loss  in  the  smoke, 
an  8-in.  pipe  was  run  to  the  top  of  the  stack,  then  over 
and  down  a  short  distance,  and  arrangement  was  made 


for  the  placing  of  the  inlet  at  any  point  from  tlie  cen- 
ter to  the  side.  The  lower  end  of  this  pipe  was  connccte<l 
to  the  intake  of  an  exiiaust  blower,  discharging  through 
woolen  bags.  The  fan  .s])eed  was  so  regulated  that  the 
velocity  of  gases  at  the  inlet  to  the  pipe  was  the  same  as 
the  velocity  in  the  stack. 

At  first  the  amount  of  dust  collected  was  small  be- 
cau.se  the  cloth  was  not  of  fine  enough  weave,  but  using 
very  finely  woven  material  a  surprising  amount  of  dust 
was  recovered.  It  was  later  determined  that  90%  of  this 
dust  would  pa.ss  a  200-mesh  screen.  Repeated  experi- 
ments were  made  varying  the  conditions  of  draft,  and 
of  the  number  of  furnaces  in  operation  and  it  was  found 
that  between  0.06  and  0.16%  by  weight  of  the  smoke 
consisted  of  dust,  which  contained  approximately  9% 
co])per,  8%  lead  and  5%  zinc.  The  next  problem  was 
to  devise  a  i)ractical  way  to  settle  this  dust  on  a  com- 
mercial scale. 

The  method  of  bag  filtration  was  eliminated  from  con- 
sideration because  of  the  weakness  of  the  fabric  and  of 
the  quantity  of  smoke  to  be  handled,  over  1,000,000  cu. 
ft.  per  min.  The  experiment  was  then  tried  of  passing 
the  smoke  at  low  velocities  through  a  chamber  of  large 
cross-section,  and  it  was  found  that,  at  velocities  of  150 
ft.  per  min.  or  less,  the  very  fine  dust  would  settle  in 
comparatively  short  distances,  and  also  that  with  trans- 
verse wire  screens  at  3  ft.  intervals  equally  good  results 
were  obtained  at  twice  that  velocity,  so  that  the  cross- 
section  of  the  chamber  could  be  reduced. 

Similar  experiments  to  the  above  were  conducted  on 
the  converted  smoke.  From  0.015  to  0.035%  by  weight 
of  this  smoke  was  found  to  consist  of  dust,  containing 
about  4.-5%  copper,  16%.  lead,  and  10%  zinc. 

The  dust  chamber  mentioned  above  was  designed  with 
a  steel  frame  and  with  floor,  walls  and  ceiling  of  hollow 
tile.  The  wire  screens  were  so  placed  that  there  were 
at  least  10  obstructions  to  any  passage  through  the  cham- 
ber. Xo  exact  data  are  yet  available  as  to  the  efficiency 
of  this  method  of  removing  dust  from  the  flue  gases,  but 
it  is  known  that  the  greater  proi)ortion  of  the  dust  is 
removed. 

Having  removed  the  dust,  in  large  measure,  the  next 
difficulty  was  to  provide  a  way  to  get  this  dust  in  such 
shape  that  it  could  be  handled  and  treated  in  the  furnace. 
After  extended  experiments,  a  device  was  hit  upon  for 
mixing  the  dust  with  molten  converter  slag.  A  mixing 
tank  of  sheet-steel,  with  a  cast-iron  lining,  and  in  shape 
a  truncated  cone  with  axis  horizontal,  is  supported  on 
riding-rings  which  turn  on  rollers  with  a  movement  sim- 
ilar to  that  of  a  barrel  type  converter.  This  mixer  is 
turned  by  a  chain  and  sprocket  secured  to  the  outside  of 
the  drum.  The  molten  converter  slag,  poured  from  a 
ladle,  and  the  flue  dust,  delivered  by  a  pipe  from  the 
storage  tank,  are  fed  together  into  the  small  end  of  the 
cone,  which  revolves  about  five  times  a  minute.  By  this 
action  the  slag  and  dust  are  rolled  together  making  a 
porous,  lumpy  mixture  admirably  suited  to  blast  furnace 
work.  Control  of  the  rates  of  flow  of  slag  and  dust  and 
of  the  speed  of  the  drum  are  brought  to  one  position 
facing  the  large  end  of  the  cone.  In  this  way  one  man 
is  able  to  handle  the  mixing  process.  The  proportions  of 
slag  and  du.st  and  the  drum  .speed  are  determined  by  the 
operator's  judgment  as  to  the  character  of  the  finished 
mixture,  which  is  in  plain  sight  from  the  control  po- 
sition. 
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The  40,000, 000-Gal.  Direct-Acting  Ex- 
plosion Pumps  at  Chingford, 
England* 

At  the  time  H.  A.  Humphrey  described  his  design  of 
direct-acting  internal-combustion  pumps  before  the  Brit- 
ish Institution  of  Mechanical  Engineers  (see  Exg. 
News,  Dec.  2,  1909)  the  Metropolitan  Water  Board  (for 
the  London  district)  was  building  a  large  reservoir  at 
Chingford,  where  some  180,000,000  gal.  a  day  were  to 
be  raised  25  to  30  ft.  from  the  River  Lea.  On  account 
of  drainage  works  in  the  upper  valley,  the  floods  are  now 
higher  than  before  and  of  shorter  duration;  therefore, 
to  impound  the  desired  proportion  of  the  waters,  power- 
ful pumping  equipment  is  necessary.  The  Board  had  ex- 
pected to  use  centrifugal  pumps  on  account  of  low  first 
cost  and  in  spite  of  their  low  eflBciency.  The  invention 
of  Mr.  Humphrey  proved  attractive  to  the  Board  on  ac- 
count of  the  very  low  first  co.st  and  high  efficiency  (Prof. 
Uuwin  had  reported  a  record  of  1.06  lb.  coal  per  pump 

•In  part  from  London  "Engineering."  Feb.  14,  and  the 
"Engineer."   Mar.   14.   1913. 


Fig.  1 .  Cboss-Section  of  Chingford  Pump  House, 
Showing  HriiPHRET  Explosion  Pump 

horsepower-hour).  Tenders  were  invited  for  these  ex- 
plosion pumps  in  competition  with  centrifugal  appara- 
tus and,  when  opened,  it  was  found  that  the  cost  for 
four  40,000,000-gal.  and  one  20,000,000-gal.  pumps  to- 
gether with  the  gas  producers,  etc.,  was  $9.5,000  less  than 
for  triple-expansion  steam-engine  centrifugal  pumps. 
The  fuel  consumption  was  guaranteed  to  be  not  over  1.1 
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Ib.  (if  iiiilliraiiti'  jiiT  ]nuiip  horsepowor-lidiir  (in  gas  pro- 
ducers) wilii  a  jii'iiiiily  of  $5000  for  oacii  -^  lb.  in  ex- 
cess of  tbat  rate.  Tiie  fuel  consumijtion  for  the  steam 
plant  was  estimated  at  from  two  to  three  times  that. 
A  penalty  of  $100,000  was  also  accepted  for  failure  to 
provide  a  successful  plant.  The  pump  horsepower  is 
about  2r>0  for  a  lar<je  \init  and  185  for  the  small  one. 
Each  is  reported  desiijned  for  about  25%  overload  ca- 
pacity. 

It  will  be  recalled  that  this  lyjie  of  jiuiiip  consists  es- 
sentially of  a  U-tube  with  lefj;s  of  unequal  length.  The 
short  leg  is  connected  near  the  bottom,  to  the  source  of 
supply  and  the  long  leg  some  ways  above  the  bottom,  to 
the  higher  reservoir.  The  closed  top  of  the  short  leg 
forms  the  explosion  chamber  and  has  air-  and  gas-inlet 
valves  and  a  scavenging  valve.  Admission  check  valves 
for  the  w-ater  are  provided  iu  this  leg  below  the  natural- 
supply  level.  A  charge  of  gas  and  air  trapped  above  the 
water  in  the  short  leg  is  ignited  by  an  electric  spark 
and  this  sets  the  water  column  in  motion.  The  momen- 
tum of  the  column  causes  the  water  to  flow  until  the  pres- 
sure in  the  combustion  chamber  is  reduced  to  atmos- 
pheric or  lower,  when  the  exhaust  and  scavenging  valves 
and  the  water-inlet  valves  open.  The  lower  part  of  the 
leg  fills  up  with  water  and  a  pocket  of  pure  air  fills  the 
top  (above  the  spent  gases).  The  water  remaining  in 
the  high  leg  soon  forces  the  U-column  backward,  expelling 
the  spent  gases  through  the  exhaust  valves  which  are  then 
closed  and  locked  so  that  the  air  in  the  top  is  compressed. 
On  the  following  forward  surge  of  the  water  column, 
the  air  and  gas  inlet  valves  open  admitting  a  new  charge 
of  fuel.  The  water  surges  back  the  second  time,  com- 
pressing the  charge  and  this  completes  the  cycle  of  op- 
erations as  the  new  charge  is  ignited. 

The  Chingford  pumps  differ  from  the  early  types  by 
having  in  place  of  the  large  single  admission,  scavenging 
and  exhaust  valves,  a  number  of  small  ones.  A  section 
through  the  explosion  chamber  of  one  of  the  40,000,000- 
pumps  is  shown  in  Fig.  2.  The  chamber  is  surrounded 
with  a  gas-belt  casting  and,  below  this,  an  exhaust-belt. 

The  8  inlet  and  16  exhaust  valves  open  communication 
with  the  gas  and  exhaust  pipes  respectively.  An  air  in- 
let valve  fitted  with  a  silencer  is  fixed  to  the  passage  be- 
tween the  gas-belt  and  the  fuel  inlet  valve  of  the  chamber ; 
a  check  valve  serves  to  complete  the  mixing  and  prevents 
the  backward  passage  of  spent  gases  under  explosion  pres- 
sure. The  eight  scavenging  valves  are  connected  to  a 
central  air  box  on  the  top  of  the  chamber,  and  this  is 
connected  to  an  air  duct  (Fig.  1)  which  may  be  kept 
under  a  pressure  of  %  to  II/2  lb.  per  sq.in.  if  overload  ca- 
pacity is  needed  (permitting  use  of  a  richer  mixture). 

The  scavenger  and  gas  valves  are  interlocked  by  catches 
and  rods  (Fig.  2).  These  eight  rods  are  coupled  to  an 
oscillating  ring  which  is  moved  by  a  relay  connected  to 
the  water  in  the  pump  chamber.  At  the  pressure  rise 
due  to  the  first  return  of  the  water  column,  the  relay 
shifts  the  ring  and  moves  the  rods  in  the  direction  shown 
by  the  arrow  in  Fig  2,  locking  the  scavenger  valve  by 
moving  in  an  attached  lever  but  unlocking  the  gas  valve 
by  moving  out  its  attached  lever;  by  a  90°  bell  crank 
and  rod  attachment  the  exhaust  valve  is  also  latched.  On 
the  second  forward  surge  of  a  cycle,  then,  only  the  gas 
inlet  can  open.  On  the  return  surge  (compressing  the 
charge)  the  relay  shifts  the  ring  and  rods  to  lock  the  gas 
inlet   and   to   unlock   the   scavenger   and   exhaust   valves 


so  that  they  may  o|ii'n  after  the  initial  surge;  of  tin 
column. 

The  springs  of  the  exhaust  valve  are  adjusted  so  as  to 
tend  to  hold  it  o]M;n  while  the  springs  on  the  scavenging 
valves  would  hold  them  closed.  To  orevcnt  drawing  back 
spent  gases  on  the  scavenging  surge,  a  light  (^heck  is 
fitted  between  the  exiniust  valve  and  the  belt  casting.  To 
l)rcvent  hammering  of  the  exhaust  valves,  the  tail  ends 
of  the  valve  spindles  ]irojcc1  into  dashpots.  Water  en- 
ters these  chambers  from  a  lou-pressure  ring  line  car- 
ried around  the  explosion  head  but  is  shut  off  by  a  small 
poppet  on  the  end  of  the  spindle,  when  the  valve  is  nearly 
closed.  The  water  trapped  in  the  dashpot  can  escape 
only  through  a  small  hole  ami  the  seating  blow  is  cush- 
ioned. 

The  ignition  system  has  IC  spark  plugs  encircling  the 
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Fig.  3.    Water  Suction  Box  and  Valves, 
Chingford  Pumps 

dome  head  of  the  explosion  chamber  and  these  are  con- 
nected to  induction  ("trembler")  coils.  Current  is  sup- 
plied by  storage  batteries  under  the'  control  of  a  make- 
and-break  device  operated  by  the  compression  stroke  of 
the  water  column. 

As  may  be  seen  from  Fig.  1,  the  suction- valve  box  sup- 
ports the  combustion  chamber  and  is  in  turn  sujjported 
on  a  cast-steel  pipe  elbow  and  frame.  The  suction  box 
is  7  ft.  in  diameter  but  the  discharge  elbow  tapers  its 
bore  from  7  ft.  to  6.  Simple  vertical  flap  valves  are 
placed  inside  the  box  at  the  ports.  Details  of  these  arc 
shown  in  Fig.  3.  Each  box  stands  submerged  in  an  open 
pit  which  communicates  with  the  intake  canal  by  a  ca.st- 
iron  pipe  5  ft.  in  diameter.  Sluice  valves  shut  off  each 
pump  pit  from  the  canal  and  a  working  platform  sur- 
rounds each  pump  head.  From  a  point  about  23  ft. 
above  the  discharge  main,  a  -1-ft.  pipe  discharges  through 
the  reservoir  wall  just  above  water  level  into  baffle  cham- 
bers in  the  reservoir. 

A  continuous  stream  is  delivered  from  the  outlet  pipes, 
due  to  the  steadying  effect  of  the  water  towers.  At  first 
there  was  some  splashing  in  these  water  towers  but  this 
was  stilled  by  floating  a  wooden  raft  in  each. 

The  first  large  unit  was  started  up  slowly  but  the  .sec- 
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out!  was  brought  from  cold  condition  to  full  load  in  4V^ 
min.  after  the  initial  explosion ;  the  third  unit  was  started 
in  3  min.  and  the  last  two  in  2  min.  This  is  claimed  to 
be  a  record  for  first  starts  in  power  apparatus.  At  start- 
ing, the  combustion  chamber  and  play  pipe  are  full  of 
water  up  to  the  level  of  the  penstock  chamber ;  a  mix- 
ture of  gas  and  air  is  pumped  into  the  explosion  head  and 
fired  b\'  hand  closing  of  the  ignition  circuit.  The  re- 
sulting impulse  sets  up  sufficient  movement  of  the  water 
column  so  that  the  pump  drops  into  normal  operation 
and  soon  assumes  its  regular  period  (nine  cycles  per  sec- 
ond in  this  case). 

The  pumps  have  not  yet  been  tested  but  it  is  reported 
that  there  is  ''ocular  demonstration"  that  the  pumps  ex- 
ceed the  contract  requirements  as  to  capacity. 

The  designs  shown  above  were  made  by  the  Pump  & 
Power  Co.,  of  London,  under  direction  of  H.  A.  Hum- 
phrey ;  the  units  were  built  by  Siemens  Bros.  Dynamo 
Work.s.  Much  credit  is  being  given  locally  to  W.  B. 
Bryan,  Chief  Engineer  of  the  Metropolitan  Water  Board 
for  his  initiative  in  this  notable  application  of  a  novel 
form  of  prime  mover. 

New  Sedimentation    Basin    in  George- 
town   Reservoir,     District     of 
Columbia  Water-Supply 

The  water-supi)ly  for  the  District  of  Columbia  is  taken 
from  the  Potomac  River  at  Great  Falls,  about  18  miles 
above  the  center  of  the  city,  and  passes  through  a  con- 
duit to  its  first  storage  at  the  Dalecarlia  Reservoir,  about 
5  miles  north  of  the  city.  After  passing  through  this 
reservoir  it  goes  into  the  Georgetown  Reservoir  just 
north  of  Georgetown,  from  which  place  it  is  taken  by 
])ipe  line  under  the  city  to  the  new  filtration  ))lant  just 
to  the  northeast  of  the  city  limits.  The  Potomac  River 
water  is  very  apt  to  be  quite  muddy,  so  muddy,  in  fact, 
that  the  ordinary  processes  of  the  slow  sand  filters  will 
not  remove  the  sediment.  On  this  account  in  l!tlO  money 
was  appropriated  to  construct  a  coagulating  plant  located 
between  the  Dalecarlia  and  the  Georgetown  reservoirs. 
As  an  adjunct  to  this  plant  it  became  necessary  to  pro- 
vide in  the  Georgetown  Reservoir  a  sedimentation  basin, 
in  which  tlie  coagulent  could  do  its  work.  This  recon- 
struction of  the  Georgetown  Reservoir  is  described  in 
the  March-April  number  of  Professional  Mnnoirs. 
Corps  of  Engineers  and  Engineering  Deparlmenl  at 
Large,  in  an  article  by  Lieut.  J.  J.  liain.  Corps  of  En- 
gineers. V.  S.  A.  From  that  article  we  have  madi^  the 
following  abstract : 

The  Georgetown  Reservoir  is  in  shape  almost  a  rect- 
angle appro.ximately  2250  ft.  long  and  85(1  ft.  wide.  Its 
area  is  about  13  acres.  As  originally  designe<l,  the  res- 
ervoir was  to  have  been  divided  into  two  sections,  the  up- 
per containing  alimit  24  acres  and  the  lower  alxnit  18 
acres.  This  provision  was  to  have  been  made  by  an  em- 
bankment, the  toj)  of  which  was  to  l)e  at  an  elevation  2 
ft.  lower  than  the  ordinary  surface  of  water  in  the  reser- 
voir. According  to  this  design,  the  upper  section  wouhl 
have  become  a  sedimentation  basin  and  the  lower  sec- 
tion a  storage  basin  where  the  ])nre  surface  water,  flow- 
ing in  a  thin  stream  over  the  top  of  the  dividing  em- 
bankment, would  lie  stored  until  drawn  off  from  the 
opposite  end  of  the  lower  section  for  consumption.     As 


built,  however,  the  dividing  bank  of  the  reservoir  was 
made  to  the  full  height  of  the  outside  bank  and  a  nar- 
row cut  lined  with  masonry  and  fitted  with  stop-plank 
openings  was  left  in  the  middle  of  its  length.  Through 
this  cut  a  48-in.  cast-iron  pipe  line  was  laid  beneath  the 
bottom  of  the  lower  section  to  the  effluent  gate-house. 
According  to  this  arrangement,  water  could  be  drawn 
from  the  lower  section  after  having  passed  through  both 
sections,  or  it  could  be  drawn  direct  from  the  upper 
section  through  the  cast-iron  pipe  without  passing 
through  the  lower  section. 

This  arrangement  served  admirably  for  a  number  of 
years,  but  as  the  consumption  of  water  in  the  city  in- 
creased, the  draft  through  the  middle  opening  of  the  di- 
viding embankment  became  so  great  that  the  greater  part 
of  the  water  which  reached  the  city's  mains  was  drawn 
in  a  comparatively  narrow  stream  straight  from  the  up- 
])er   influent   to   the   middle   gate    and   then   straight   to 
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the  cfl'ucnt  gate.  In  times  of  turbidity  the  muddy  water 
followed  this  stream  and  did  not  diffuse  itself  through 
the  whole  body  of  water  in  the  reservoir  as  it  shouiil 
have  done  in  order  to  ])n)du(e  the  greatest  amount  of 
settling. 

In  the  api)ropriation  bills  of  1012  and  1013,  Con- 
gress provided  $1(18,000  to  be  devoted  to  the  reconstruc- 
tion of  the  Georgetown  Reservoir  to  jirovide  sedimenta- 
tion for  the  coagulated  water.  This  a]ipropriation  is  now 
being  ex])ended  on  the  work,  wliirli.  it  is  expected,  will 
be  completed  by  .Tune  next. 

The  ajiproved  ])roject  for  the  cxjx'nditure  of  the  above 
appropriation  requires  in  general  the  following  changes 
to  be  made  in  the  old  reservoir  (Fig.  1)  :  (1)  Stopping 
up  the  old  opening  or  cut  in  the  middle  of  the  cross  diim ; 
(2)  cutting  a  new  opening  near  the  extreme  southern 
or  rigbt-hiiiiil  end  nf  this  <-ross  dam;  (3)  erection  of  an 
earthen  dam  at  llir  northeast  jjortion  of  the  upper  sec- 
tion, starting  from  the  npiicr  end  of  the  reservoir  lumr 
the  influent  gate  and  running  in  a  general  way  parallel 
to  the  northeast  side  of  the  reservoir  until  it  intersecto  i 
the  cross  dam;  (1)  the  construction  of  a  gap  or  rut  in 
the  lower  end  of  the  lu-w  dam,  contiiining  eight  sluice 
gate  openings;  (T))  jiaving  the  lop  ami  sides  of  the  new 
cMrtbeii  diim  with  concrete  or  rijirap:   (6)   lln'  coiistruo- 
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tion  of  iwci  Idiiifitiulinal  ooncretc  drains  from  tlio  inlet 
to  tliL'  iiiitltt  of  the  seiliniontation  basin;  (7)  pavin<?  of 
the  seilinienlation  basin  with  eoncrete ;  (8)  the  construe- 
tion  of  a  reinforeed-concrete  bailie  wail  parallel  to  the 
new  dam  in  the  ]H)rtioii  of  the  upper  section  outside  of 
the  new  sedimentation  basin,  and  (!))  layinfj  a  new  sec- 
tion of  -iS-in.  east-iron  drain  pipe  to  connect  that  already 


Sec+ional  Plan   of  One  Panel 

Fig.  3.   Details  of  Baffle  Wall 

laid   with   the  lower  end   of   the   concrete   drain   in   the 
sedimentation  basin. 

The  details  of  the  new  construction  are  shown  in  the 
jilan  and  section  in  Fig.  1.  As  will  be  noted  there,  the 
old  sidewall  of  the  reservoir  is  utilized  for  the  sidewall 
of  the  new  sedimentation  basin,  but  it  is  paved  with  18- 
in.  paving  block  set  on  a  foundation  of  6-in.  broken  stone. 
The  inside  wall  of  the  new  sedimentation  basin  i.s  made 
of  a  new  earth  slope  paved  on  top  and  sides  with  con- 
crete resting  on  the  top  on  the  earth  and  on  the  sides  on 
a  base  of  broken  stone.    The  basin  itself  is  provided  with 


Fig.  3.   View  of  Coxchete  Raffle  Wall  in 
Georgetown  I?esi:i;v()Ii: 

two  gutters  formed  of  concrete  box  drains  with  side 
slojies  of  10%  leading  to  them.  This  wliole  bottom  is 
paved  with  a  5-in.  concrete  flooring. 

The  battle  wall  consists  of  o]icn  reinforeed-concrete 
triangular  piers  placed  15  ft.  apart  and  connected  by  a 
thin  concrete  web,  as  shown  in  the  view  in  Fig.  2.  The  de- 
tail of  the  construction  is  shown  in  Fig.  3.  The  piers 
were  made  by  placing  the  steel  reinforcement  and  con- 
crete in  the  forms  in  the  usual  way  and  tying  the  rein- 


forcement of  till'  wall  proper  to  the  vertical  members  of 
the  jjier  reinforcement.  This  wall  was  then  niaile  by 
shooting  mortar,  with  a  cement  gun,  against  wooden 
forming  placed  behind  the  outer  layer  of  wire  fabric  rc- 
ini'ori'ement  until  the  web  had  been  built  up  to  about  4- 
iii.  thickness. 

After  the  above-named  changes  are  made,  the  coagu- 
lated water  will  enter  the  sedimentation  basin  through 
the  influent  gate,  remain  there  long  enough  for  the  co- 
agulating action  to  become  complete,  thus  dejiositing  the 
greater  i)art  of  the  coagulated  matter  uj)on  the  con- 
crete floor  of  the  basin.  By  means  of  the  sluice  gate.s 
the  water  may  be  drawn  into  that  i)art  of  the  north  half 
of  the  reservoir  outside  of  the  sedimentation  basin,  either 
from  near  the  surface  or  from  near  the  bottom.  Before 
reaching  the  effluent  gate  the  water  so  drawn  must  travel 
in  a  tortuous  path  around  the  ends  of  the  new  baffle  and 
the  end  of  old  cross  dam  which  originally  divided  the 
reservoir  into  two  parts.  It  is  ijclieved  that  by  this  ar- 
rangement the  water  will  be  given  more  time  to  complete 
sedimentation  and  will  diffuse  itself  more  thoroughly 
over  the  reservoir  because,  while  its  velocity  is  the  same 
as  before,  it  travels  over  a  longer  path. 

For  cleaning  purposes,  the  sluice  gates  between  the 
sedimentation  basin  and  tlic  remainder  of  the  north 
basin  will  be  closed  and  tlie  one  in  the  48-in.  drain 
opened.  Such  of  the  sediment  which  is  not  drawn  out 
with  the  water  then  in  the  reservoir  will  be  loosened  and 
carried  otit  by  flushing  with  fire  hose.  By  a  new  con- 
nection at  the  effluent  gate-house  the  sediment-bearing 
water  will  be  conducted  back  to  the  Potomac  by  way  of 
an  adjacent  creek. 

This  work  is  under  the  direction  of  Lieut.  Col.  Wil- 
liam C.  Langfitt,  Corps  of  Engineers,  U.  S.  A.,  in  charge 
of  the  Washington  Aqueduct,  assisted  by  the  author  of 
the  i)aper  which  we  have  alistracted,  Lieut.  J.  J.  Bain. 


Colililpstone  Pavements  In  Albany.  N.  Y..  have  decUned 
from  77. 43':^  of  the  total  in  1SS5  to  1.95%  In  1912.  and  stone 
block  not  granite  fi-oni  2.6  to  0.81  T  for  the  same  period.  In- 
creased percentages  have  been;  Granite.  17.62  to  33.76.  from 
1SS5  to  1912;  vitrified  bloclts.  0.19  In  1S94  to  39.32  in  1912; 
sheet  asphalt,  O.Sl  in  1SS9  to  10.46  in  1912;  macadam,  2.35  in 
1SS5  to  6.73  in  1912.  I.,ess  than  a  mile  of  block  asphalt  was 
laid  from  1905  to  1912  and  0.07  mile  of  concrete  with  a  bi- 
tuminous surface  in  1912.  The  mileage  of  paved  streets  of 
all  kinds,  based  on  an  average  driveway  width  of  30  ft.,  in- 
creased from  63.6  in  1885  to  95.6  in  1912.  The  foregoing  fig- 
ures were  taken  fi-om  the  report  of  the  Bureau  of  Engineering 
of  .A^lbany  for  the  year  ending  Oct.  31,  1912 — Frank  R.  Lana- 
gan,    City    Engineer. 

Supplying:;  Untreated  Deln^vnre  River  Wnter  to  Consumers 
in  Burlington,  N.  J.,  without  notifying  the  State  Board  of 
Health,  led  the  Board  to  order  the  Water  Commissioners  of 
that  city  to  appear  before  the  Board  on  on  Apr.  S  and  show 
cause  why  they  should  not  be  prosecuted  for  violating  Chap. 
317  of  the  Laws  of  1912.  The  following  statement  has  been 
received  from  R.  B.  Fltz  Randolph,  chief  of  the  Division  of 
Sewerage   and   Water-Supplies  of   the   Board; 

This  act  requires  persons  in  charge  of  water-purification 
plants  to  notify  the  State  Board  of  Health,  and  the  local 
board  of  health  in  the  municipality  which  the  water  com- 
pany seri'es,  within  six  hours,  of  any  change  which  is  made 
in  the  operation  of  such  plant  which  will  tend  to  impair  the 
quality  of  the  water.  The  State  Board  regards  this  act  as  of 
the  highest  importance  and  is  prepared  to  insist  on  strict  com- 
pliance with  its  provisions  as  necessary  for  the  protection  of 
the  public  health.  It  appears  that,  because  of  a  breakdown 
at  the  Burlington  water-works,  raw  Delaware  River  water, 
which  is  dangerously  polluted  at  the  point  from  which  it  is 
taken  by  the  Burlington  water-works,  was  pumped  into  the 
mains  a"nd  so  supplied  to  the  citizens  of  Burlington  for  a 
considerable  time  on  Apr.  1,  1913,  without  any  treatment 
whatever,  and  the  State  Board  was  not  notified  of  this  action 
until  long  after  the  statutory  time  had  elapsed.  It  is  to  be 
hoped  that  this  action  on  the  part  of  the  Board  of  Water 
Commissioners  will  not  result  seriously,  but  the  use  of  un- 
treated water  from  the  Delaware  River,  taken  at  that  point 
and  at  this  season  of  the  year,  is  attended  by  considerable 
danger. 
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Slings    and  Hitches  for  Handling 
Machinery* 

By    JohX    ElDDELLt 

The  handling"  of  heavy  machines  and  parts  of  machines 
in  a  large  electrical  factory  is,  of  course,  a  matter  of  the 
greatest  importance.  The  apparatus  used  includes  travel- 
ling cranes,  jib  cranes  and  other  machinery.  The  weights 
handled  vary  between  wide  limits.  The  different  cranes 
may  vary  iu  capacity  from,  say,  3  to  100  tons;  and  the 
pieces  handled  may  weigh  anything  from  100  lb.  to  100 
tons. 

Accidents  from  Craxe.s — As  a  general  rule,  no  par- 
ticular trouble  need  be  expected  in  handling  the  larger 
weights,  since,  owing  to  their  importance,  more  care  is 
exercised  in  making  hitches  and  other  preparations,  and 


casting,  but  very  often  it  is  a  piece  of  finished  appara- 
tus on  which  much  time  and  labor  has  been  spent ;  and 
worst  of  all  there  is  usually  urgent  need  for  the  appar- 
atus at  its  destination,  and  disappointment  to  follow. 
Suitable  racks  should  be  provided  for  hanging  chains 
and  slings  on,  and  when  not  iu  actual  use  they  should 
be  kept  on  these  racks.  When  not  following  cranes  and 
making  hitches,  the  followers  should  be  inspecting  these 
slings  to  detect  weaknesses  and  sorting  out  the  bad  ones 
to  have  them  repaired.  These  racks  also  atford  a  ready 
means  for  the  head  rigger's  inspection,  who  is  iu  charge 
of  all  such  apparatus,  and  who  should  always  be  consulted 
when  anything  of  a  doubtful  character  in  relation  to 
hoisting  comes  up. 

Knots  and  Hitches — There  are  many  varieties  of 
hitches  and  many  kinds  of  knots.  A  description  will 
be    given    of    the    standard    hooks,    eyes,    clevises,     etc. 


Figs.  1  to  .'j.  Common  Hitches  for  Shop  Use 


usually  the  foreman,  or  some  other  leading  man,  sees  that 
every  accident  is  guarded  against.  It  is  from  pieces  of 
medium  weight  and  light  weight,  of  which  a  groat  many 
are  handled  every  day,  that  trouble  more  often  results. 
The  man  handling  .so  much  of  this  class  of  work  becomes 
thoughtless,  the  slings  l)oconie  chafed  and  worn,  and  the 
chains  become  crystallized  by  long  use.  The  last  is  a 
frequent  cau.se  of  trouble.  There  is  a  great  dilTcrcnce 
between  ropes  and  slings  u.sed  for  hoisting.  In  ropes  tiie 
wear  can  always  be  seen  by  the  strands  becoming  frayed, 
loose  or  cut.  A  chain,  outsiile  of  a  few  bruises,  will  not 
show  any  signs  of  weakness;  altiiough  actually  it  may  be 
full  of  small  cracks  which  cannot  be  seen  by  the  naked 
under  these  conditions  is  rapidly  becoming  weaker  with 
eye,  or  it  may  be  much  crystallized  by  long  use.  A  chain 
each  lift;  until  it  finally  gives  way,  letting  something 
lajl  on  the  man  who  u.ied  it  or,  as  is  more  frc(|uently 
the  case,  on  some  innocent  sho[)  mate. 

Piiit  whet  her  anyone  is  hurt  or  not,  there  is  always  a 
loss  to  the  factory.     Sometimes  it  may  only  be  a  rough 
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used  in  general  practice.  Some  knots  and  hitches  will 
also  be  shown  which  are  used  in  special  cases,  but  which 
are  not  intended  for  everyday  use  in  machine  shojjs.  They 
are  useful,  however,  for  riggers,  millwrights  ami  others 
handling  special  machinery  and  materials,  and  should 
be  u.sed  only  by  men  competent  in  such  work.  Figs. 
1  and  3  show  the  method  of  making  the  clove  or  half 
hitch.  Tills  is  u.scful  in  the  hands  of  a  trained  rigger, 
but  should  not  be  generally  used,  except  for  hauling, 
when  other  slings  are  available.  Fig.  2  is  the  timber 
hitch,  u.se<l  princii)ally  for  hoisting  rough  timber.  The 
studding  .sail  hitch  of  l''ig.  I  may  be  used  very  i)roperly 
for  hoisting  timl)er,  dr.  W'licre  timbers  and  shafts  have 
to  be  hoisted  in  a  vertical  ])ositioii  the  timber  and  half- 
hitch  comiiination  of  Fig.  5  is  useful.  The  biockwall 
hitch  is  exceedingly  useful  where  material  is  to  be  drawn 
along  the  floor,  or  for  drawing  cars  on  a  level,  and  where 
a  hitch  is  to  be  made  quickly  or  freijueiitly. 

The  scpian;  or  reef  knot  (Fig.  7)  is  used  only  for 
joining  two  rojies  together;  it  cannot  slip.  Tlie  bow- 
line knot,  when  ])ropcrly  made,  cannot  slip;  the  iliree 
positions  of  tile  rope  are  slmwn  in  Figs.  ft.  '.)  ii\u]  HI.  A 
sliecl   bend   in  eye  is  widely   used   for  mm   iidjiislidile  sling. 
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It  can  1)0  changed  quickly  and  is  safe  and  useful  in  the 
hands  of  trained  riggers. 

The  equalizer  heaiu  of  Fig.  12  is  used  with  two  cranes 
of  different  load  capacity  when  lifting  a  weight  too  great 
for  one.  For  instance,  in  the  case  of  a  9-ton  weight  to  he 
lifted  hy  a  60-ton  and  a  30-ton  crane,  the  hooks  of  the 
equalizer  should  be  located  to  bring  the  center  of  the 
weight  one-third  the  length  of  the  beams  from  the  end 
attached  to  the  60-ton  crane. 

The  double  hook  (Fig.  13)  is  used  for  flat  disks  and 
flanged  pieces  when  a  hook  is  proper.  They  should  never 
l)c  used  on  the  inside  of  a  hole  or  bore  in  a  casting  when 
lial)le  to  slip.  It  is  preferable  also  to  use  three  equally 
spaced  around  the  circumference  of  the  piece  to  be  lifted. 
A  shackle  (Fig.  14)  may  be  used  when  a  bolt  can  be 
passed  through  a  hole  or  opening  in  the  piece  to  be  lifted. 

W'uiK  Cable  Slings — Wire  cable  slings  occupy  a  very 
important  place  in  hoisting,  and  have  been  found  very 


satisfailiiiy  when  carefully  um'A.  A  wire  cable  sliii.t; 
slioidd  nc\er  lie  used  singly  when  hooked  by  a  spliced 
eye.  When  the  weight  is  sullicient  the  cable  is  liable 
to  untwist,  thus  allowing  the  splices  to  open  and  slip 
(see  P'ig.  IT).  Such  slings  should  always  be  u.sed  double 
(except  where  it  is  impossible  for  untwisting,  as  in  Figs. 
27  aiul  28),  and  wlinc  sharp  corners  or  rough  castings 
exist  the  cable  should  be  protected  by  pads  (see  Fig. 
18).  Another  method  of  jirotecting  the  cable  is  by  two 
loose  metal  blocks  that  should  be  perfectly  free  to  adjust 
Iheniselves  and  allVird  ample  protection  for  the  slings 
sii  used. 

In  using  slings  of  any  kind,  especially  rope,  care 
^h()ldd  be  taken  to  see  that  they  are  properly  laid;  i.e., 
to  see  that  one  rope  does  not  lie  on  to])  of  the  other,  as 
this  will  jirevent  proper  equalization,  jjutting  an  undue 
stress  on  the  outer  rope.  It  very  often  hapjjens,  when 
a  rope  sling  is  used  double,  that  the  ends  of  the  ro]ie  are 
|iassed  through  the  doubled  part,  as  when  placed  around  a 
casting;  and,  unless  this  is  done  carefully,  instead  of 
having  the  strengtii  of  two  parts  of  a  rope,  as  supposed, 
it  can  be  so  slipped  around  the  casting,  or  other  piece 
I'eing  lifted,  as  to  actually  only  have  the  strength  of 
one  part. 

Si'DDEX  Stops — Before  lifting  heavy  crane  loads,  the 
crane  brakes  should  always  be  tested  to  see  that  they 
are  in  good  condition  and  will  hold.  Care  must  be  used 
when  lowering  loads  to  limit  the  speed,  which  should  not 
exceed  the  hoisting  speed  of  the  crane  for  the  same  load. 
Particular  care  must  be  taken  to  apply  the  brakes  grad- 
ually when  bringing  the  load  to  rest.  The  ordinary  hoist- 
ing speed  for  a  30-ton  motor-operated  crane  is  about  18 
ft.  per  min.,  and  for  a  50-ton  crane  about  12  ft.  per  min. 
with  the  rated  load.  Stopping  the  load  at  such  speeds 
within  a  di.stauce  of  %  in.  may  double  the  stress  on  the 
slings  and  crane.  Tills  point  cannot  be  emphasized  too 
strongly;  as,  in  more  than  one  instance,  serious  accidents 
have  resulted  from  the  sudden  stopping  of  cranes  while 
the  load  ivas  being  lowered. 

Stresses  in  Inclined  Slings — When  a  weight  is 
lifted  by  two  or  more  slings  connected  to  the  crane  hook 
and  making  an  angle  with  each  other,  the  increase  in  the 
stress  of  the  individual  slings  must  be  considered.  On 
account  of  this  angle  between  the  two  sets  of  slings  the 
stress  on  each  set  is  greater  than  half  the  total  load,  and 
increases  very  rapidly  as  the  angle  between  the  sling 
and  the  work  is  decreased.  An  angle  of  45°  between  the 
sling  and  the  work  makes  the  stress  in  each  sling  three- 
fourths  of  the  total  weight,  and  the  collapsing  force  be- 
tween the  two  points  of  attachment  to  the  work  is  equal 
to  one-half  the  weight.     This  collapsing  force  acts  in  a 


'  I  !*  1^  C^ 


Figs.  12  to  14.   Equalizer  Bar.  Double  Hook  axo  Shackle 
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Figs.  I.j  to  IS.   Good  and  Bad  Crane  Practice 


direct  line  between  the  two  points  of  attachment.  If 
the  work  is  ring-shaped,  it  would  tend  to  deform  the  ring. 
A  .spreader  of  sufficient  stiffness  should  be  used  between 
thes^e  two  points  to  resist  this  collapsing  force.  It  will 
be  seen  that  eyebolts  are  not  suitable  for  attaching  the 
.slings  to  the  work  unless  a  spreader  is  used  to  relieve 
them  of  this  side  pull,  which  would  put  a  heavy  bend- 
ing moment  on  the  shank  of  the  bolt.  Reducing  the 
angle  Itetween  the  sling  and  the  work  to  30°  makes  the 
stress  in  each  sling  equal  to  the  total  weight,  and  the 
collapsing  force  is  also  equal  to  the  total  weight.  Such 
a  .small  angle  should  never  be  used  if  avoidable. 


TABLE  I.     safe  I-OADS  FOR  EYEBOLTS 
(See  .\ccomp.inying  Figure.) 


Inclie.s 

Safe 

A 

B 

c 

I>oad  Lb. 

} 

1! 

^ 
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A 

lA 
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i 

IH 

1,S(K) 

IH 

2,800 

rop-f(  rued  s  eel 

i 

IH 

H 

3,()(» 

I 

2,', 

H 

5,100 

u 

2,'« 

lA 

8.400 

Ij 

2  j*i 

H 

12,200 

1} 

Si'j 

U 

I6,.WX) 

2 

u 

3j'« 
.i 

li 

li 

21,S(X) 
10,(KX) 

B.C.  Iron  E.L..  28,000  lb.   per  s.i.in. 

li 

4 
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U,0(K) 

welileil 

2 

.5 

u 

14.000 

2i 

U 

10,000 

Eyebolts — When   it  is  necx 

s.sary 

to  use 

eyebolts  for 

Fias.  19  TO  2G.   Goon  and  Bad  Crane  Puactioe 
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lirtiii,n-  Idiiils.  iMi  .uTcalcr  strain  .slumld  lie  allnwrd  lli.iii 
j^ivrii  ill  'Palilr  I,  wliicli  j^ives  the  tink'  luail  in  |inuii(ls  I'nr 
liolls  up  111  anil  iiirliiiliiii;-  2^4  in.  (liainrirr.  il  slmuM 
lie  niitril  lliat  llii'  \alucs  given  are  I'oiTrrl  (nily  wlini  tlir 
]iull  is  in  llic  ilirection  of  the  arrow  slmwii  in  Fij;-.  '.M, 
anil  wlirii  llii-  holt  is  in  good  condition. 

Jt  slimild  111'  iinilrrslood  that,  to  obtain  the  greatest 
strength  rnmi  an  eyeholt.  it  must  fit  reasonably  tight  in 
tlie  hole  into  winch  it  is  screwed,  and  the  pnll  applied 
in  a  line  with  the  axis  of  the  screw.  Eyebolts  slionld 
never  be  used  if  considered  the  least  faulty.  They  should 
never  be  painted  when  iised  for  miscellaneous  lifting,  as 
paint  is  very  apt  to  vnwr  up  ihiws.  Tliey  should  be 
tested  occasionally  by  tap|iing  gi'iilly  willi  a  liainmer, 
but  not  sullicient  to   beiul  or   to  dlbciw  isc   injui-o  them. 


sli-ain  is  ranii-d  liy  two  ropes  or  chains,  the  loads  givi'ii 
in  Ihc  lliiril  c-iilunin  sbonld  be  iisrd.  In  a  sling  where 
lour  pai-ls  of  Ihr  riipr  or  chain  carry  Ibi!  load,  the  fig- 
ures  in   the   riiiirtb   coluinn   should    hi'   used.      Figures  are 

in  t(ins  cif  ■.'oiiD  111. 

T.VBI.K  II.     .S.\I'I-;  LOAU.S  I'CJK   KOI'li.S.  CABLK.S  ANU  CHAI.\.; 


Manila  ropo  - 

Diam.  Safn  lonu  in 

rope  Single    Two 

in.  rope      part 

i  i  i 

i  I         i 

i        i       i 

I       1      1 
1        i     li 


-Wii 


Single  part  part 

I  2  .'ii 

li  3i  (IJ 

21  4}  g 

.il  6  12 


.  Safe  loiul  ill  to.  I 
.Single  Tw.i  lour 
chain    part     part 


FiGl 


(UHID  AXD  B.Vn  CkAXE  fRArTIf'E 


If  it  does  not  impart  a  good  ring,  one  of  two  things  is 
the  reason.  It  may  fit  too  loosely  in  tlie  hole,  or  there 
may  be  a  flaw. 

Where  a  bolt  is  to  l)e  used  for  anything  like  its  maxi- 
mum load  it  should  be  screwed  in  tight  with  a  bar  and 
given  a  gentle  tap  with  a  bar  or  hammer  to  see  if  it 
imparts  a  solid  feeling.     If  not,  it  should  not  be  used. 

RoPK  AXD  CiiAix  Loads — Table  II  gives  the  safe  loads 
which  may  be  put  on  manila  rope,  wire  cables,  and  chains. 
The  first  column  gives  the  diameter  of  the  rope  or 
chain,  the  second  column  gives  the  safe  load  which  the 
rope  or  chain  is  to  carry  singly.     In  a  sling  where  the 


The  loads  for  manila  rope  should  be  used  only  when 
the  rope  is  in  fairly  good  condition ;  when  badly  chafed 
or  worn  the  load  shoidd  be  reduced  in  proportion. 

Lag  Screws,  Etc. — A  wood  or  lag  screw,  when  made 
in  the  form  of  an  eyebolt,  should  never  be  used  to  hang 
any  hoisting  tackle  on.  Whenever  possible  the  safest 
way  to  hang  such  tackle  is  by  passing  the  shank  of  an  eye- 
bolt  through  the  floor  or  beam,  properly  protectin.s  the 
wood  by  a  large  plate  washer  and  nut.  It  frequently 
happens  that  a  chain  or  rope  .sling  can  be  used  by  pass- 
ing it  over  a  properly  secured  timber. 

There  are  several  good  ways  of  doing  things,  and  many 
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wrong  ways.  Care  shoiild  always  be  used  to  see  that 
they  are  done  in  a  good  way.  A  few  instances  may  be 
noted:  (1)  In  turning  over  a  casting  like  a  flywheel 
or  revolving  field,  a  double  set  of  slings  should  be  used 
on  the  main  hoist  to  lift  the  field  high  enough  for  turn- 
ing, padding  being  used  wherever  necessary  to  protect 
the  slings  from  sharp  corners  (see  Figs.  15  and  16). 
The  field  having  been  hoisted  high  enough  for  turning, 
a  piece  of  timber  or  scantling  should  be  placed  through 
the  bore  of  the  field,  the  other  end  of  the  scantling  to  be 
connected  to  the  '"small  hoist"  by  the  sling;  then  by 
lifting  on  the  "small  hoist"  and  lowering  on  the  "main 
hoist"  the  work  is  turned  over.  Great  care  should  be 
used,  especially  against  chafing  or  cutting  of  the  slings. 
(2)  An  improper  method  of  making  a  hitch  for  such 
work  is  shown  in  Fig.  IS).  A.s  the  slings  are  liable  to 
be  of  different  lengths  the  whole  or  greater  part  of  the 
load  would  come  on  one  sling.  Slings  when  used  as 
shown  in  Fig.  20,  permit  of  enough  slip  to  equalize  or 
give  an  equal  pull  on  each  part  of  the  sling.  (3)  The 
method  of  making  a  hitch  shown  in  Fig.  22  gives  a  one- 
part  cable,  due  to  sharp  bend  and  loop  in  sling.  The 
right  way  of  making  a  hitch  is  shown  in  Fig.  23,  the 
friction  of  the  cable  around  the  object  giving  approxi- 
mately a  two-part  cable.  (4)  The  double  hook  should 
never  be  used  as  shown  in  Fig.  24.  The  correct  position 
when  two  double  hooks  are  used  is  seen  in  Fig.  25.  Where 
possible  use  three  hooks  as  in  Fig.  26.  (5)  Frequently 
a  base  and  standard  are  lifted  and  no  provision  is  made 
for  any  lateral  strains  that  may  occur ;  tending  to  place 
an  unnecessary  strain  on  the  bolts  fastening  the  stand- 
ards to  the  base.  When  such  a  lift  is  to  be  made,  a  piece 
of  timl)er  should  be  placed  between  the  bearings  to  re- 
lieve the  strain,  as  shown  in  Fig.  29.  (6)  When  the 
slings  are  used  between  two  arms  of  a  wheel,  as  in  Fig. 
30,  the  entire  strain  of  lifting,  coming  in  one  segment, 
would,  if  the  weight  were  great  enough,  crack  or  break 
the  piece.  Two  or  more  double  slings  should  be  used, 
as  in  Fig.  31,  depending  upon  the  weight,  the  slings  to 
be  placed  behind  two  adjacent  arms  and  protected  by 
padding.  (7)  In  Fig.  32  there  are  a  number  of  sharp 
corners  unprotected  while  the  manila  rope  sling  passes 
through  the  loop  of  the  wire  cable,  and  the  arrangement 
of  the  outside  slings  does  not  ])ermit  of  an  even  distri- 
bution of  the  load.     A  better  way  is  shown  in  F'ig.  33. 

Case  after  case  might  be  enumerated ;  but  enough 
has  been  said  to  enable  any  person  entrusted  with  this 
work  to  be  able  to  decide  on  a  ])roj)er  method  and  the 
proper  slings  or  otiier  apparatus  to  be  u.sed.  Where  he 
is  in  doubt  as  to  the  weights  to  be  lifted  or  methods 
cmi)loyed,  he  should  seek  advice  from  those  qualified  to 
give  it.  For  the  guidance  of  those  engaged  in  handling 
or  lifting  pieces  it  is  also  suggested  and  urged  that  all 
irregular-sliaped  castings,  and  in  fact  all  castings  weigh- 
ing over  a  ton,  should  have  the  gross  weight  marked  in 
plain  figures.  It  is  always  safer  to  over-estimate  a  weight 
than  to  under-cstiiiiatc  it;  and  it  is  always  safer  to  use 
slings  of  ample  lifting  capacity  than  those  about  wliich 
one  is  in  douiit. 

Other  defects  besides  those  in  lifting  apparatus  will 
occasionally  be  discovered,  such  as  a  cracked  arm  of  a 
flywheel,  or  other  similar  f)iece.  If  this  defect  is  discov- 
ered I)y  the  person  originally  handling  the  jtiece.  ho. 
slioidd  call  his  superior's  attention  to  it  iinmeiliately 
upon  nuiking  such  discovery. 


A  reduction  in  the  number  of  crane  accidents  can 
only  be  effected  by  extreme  vigilance.  The  loss  of  ma- 
terial in  the  past  has  been  very  great.  The  suffering  to 
humanity  caused  by  thoughtlessness  has  been  as  great. 
If  proper  care  is  exercised  such  accidents  can  almost  be 
totally  avoided. 

Carbon   Dechlorination  of  Chlorinated 
Water  Supplies  in  England* 

By  Alec  C.  JAifvisf 

In  the  United  States  and  Canada,  so  far  as  the  writer 
is  aware,  no  special  means  are  provided  for  eliminating 
from  a  water  treated  with  hypochlorite  any  surplus  free 
chlorine  which  is  may  contain,  e.xcept  that  time  may  be 
given  (by  means  of  storage)  to  allow  the  hypochlorite  to 
become  broken  up  and  dissipated. 

In  England,  except  in  a  few  cases  of  urgency  [ty- 
phoid epidemics — Ed.]  hypochlorite  treatment  has  prac- 
tically only  been  adopted  combined  with  a  patented  pro- 
cess for  eliminating  the  free  chlorine  from  the  water  after 
the  germicidal  action  is  complete. 

This  process,  which  is  patented  and  is  controlled  by  .i 
well  known  English  firm  of  mechanical  filter  makers,  con- 
sists of  first  dosing  the  water  with  the  hypochlorite,  al- 
lowing a  definite  time  for  it  to  destroy  the  bacteria,  and 
then  passing  the  water  through  a  bed  of  prepared  vege- 
table carbon|  which  has  the  property  of  entirely  removing 
any  taste  or  smell.  The  precise  action  of  the  carbon  in 
this  respect  is  not  clear.  It  does  not  apparently  collect 
any  free  chlorine  gas;  it  may,  however,  assist  in  the 
breaking  up  of  the  unstable  hypochlorite  and  absorb 
more  or  less  of  the  free  oxygen  produced,  but  as  will 
readily  be  understood  the  quantity  of  hypochlorite  dealt 
with  is  so  small  that  it  is  almost  im])ossible  to  find  out 
what  does  become  of  it,  nor  is  the  point  of  sufficient  im- 
portance to  warrant  a  thorough  research,  it  being  suf- 
ficient to  know  that  the  carbon  will  do  the  work. 

In  course  of  time,  which  may  be  as  long  as  two  years 
(continuous  working)  the  carbon  becomes  exhausted  and 
requires  renewal.  Heating  to  redness  in  the  absence  of 
air,  however,  revivifies  it.  This  combined  chlorination 
and  dechlorination  has  been  developed  on  both  gravity 
and  pressure  lines.  There  are  plants  in  operation  on 
pumjiing  mains  direct  to  consumers  and  on  gravity  sup- 
ply mains  also.  In  some  cases  filtration  is  combined 
witii  it  in  the  same  ])lant. 

There  is  one  case  where  a  town  takes  its  supply  from 
a  small  navigable  river,  the  water  from  which  in  times  of 
flood  is  turbid  and  colored.  At  the  intake  this  water 
flows  through  some  rough  ])re-filter  chambers  and  i8< 
then  raised  by  water-wheel  driven  pumps  to  the  service 
reservoir.  On  the  way  it  receives  a  dose  of  alumina  and 
a  dose  of  chlorine,  and  passes  through  a  battery  of  pres-i 
sun;  filters  where  it  is  filtered  and  allowed  time  for  germi-l 
cidal    action.     Lastly,    it    is    dechlorinated,    eventually; 


•Al)8triict  of  n  pnper  read  at  the  annual  nieetliitr  of  the 
TUliiola  Water  .Supply  Assoelatlon,  at  ChampalBn.  111..  Mar. 
11.    12,    1913. 

tWater  KnKlnier,  Honor  Oak  Park,  IvOnd.Mi,  KnKlanil. 

tin  a  paper  liv  A.  KcdiTer  and  F.  Bachinan.  of  llii'  Sanitary 
I)l«trl(t  of  OhleaKo,  preHeiited  at  the  watne  mei-tliiif.  the  uii« 
of  chareoal  for  removloK  the  tanli-  w»h  not  fnvoied;  Hodlum 
hlHulphlte  or  Hodlum  thloHUlphate  were  ri-commended.  the 
latter  belnic  preferahl.-.  That  paper  also  Hupported  Mr. 
.larvlB'  opinion  aH  to  the  rc-latlvely  Mmall  amount  of  .ilienllon 
>{lven  In  this  country  to  the  question  of  frt-.-intf  tresled  water 
from    tante. — Ed. 
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reiifliiiig  lliu  rusorvoir,  clear,  ljrif,'lit  aiul  alinost  sterile. 
There  are  no  sediiiieutation  Ijasiiis  and  tiie  lilters  run 
about  live  days  between  washings,  working  21  hours  per 
day.  Of  course  after  pre-liltration  the  turbidity  is  not 
great,  and  the  quantity  of  alum  used  is  small.  Another 
interesting  case  is  that  of  a  town  where  the  walcr  Ironi  a 
stream  gravitates  through  slow-sand  lilters  aiid  is  then 
pumped  to  the  consumers.  The  sand  beds,  with  the 
greatest  of  care,  would  not  produce  a  good  water  bacter- 
iologically,  and  as  polluted  surface  water  enters  the  ch^ar 
water  basin  (an  old  one)  through  cracks,  which  for 
various  reasons  it  would  be  difficult  to  stop,  it  was  decided 
to  treat  the  supply  on  the  pum})ing  main.  This  has  been 
done  with  success.  The  watca-  passes  from  the  ])um])s 
through  a  battery  of  cylinders,  having  dechloriiiated  beds 
in  the  lower  portion,  the  upjier  portion  giving  the  water 
"contact  time."  Hypochlorite  solution  is  injected  into 
the  inlet  main  to  the  battery. 

In  the  case  of  the  town  being  threatened  with  a  ty- 
l)hoid  epidemic,  the  water  is  taken  from  a  river, 
pumped  through  some  old  clarifying  boxes  containing 
gravel,  into  sand  beds  from  whence  it  gravitates  to  a 
clear-water  well  and  is  pumped  to  the  consumers  direct, 
the  surplus  being  received  by  high-level  reservoirs.  The 
supply  even  after  filtration  has  always  been  more  or 
less  unsatisfactory,  the  river  being  sewage  polluted  and 
the  sand  bed  area  inadequate.  The  ubiquitous  B.  Coli 
were  very  much  in  evidence  and  when  a  serious  typhoid 
outbreak  occurred  at  a  small  town  only  10  miles  up  the 
river,  which  discharged  all  its  sewage  into  the  river  in 
an  absolutely  crude  state,  it  was  felt  that  the  situation 
was  somewhat  alarming,  especially  as  the  threatened 
town  formed  part  of  a  high-class  seaside  resort  to  which 
a  typhoid  epidemic  would  have  meant  ruin,  or  something 
near  it.  The  Local  Government  Board  called  the  water 
authority  to  take  immediate  action,  which  resulted  in  the 
author  arriving  on  the  scene  at  3  a.m.  one  Friday  morn- 
ing last  September  to  devise  some  scheme  that  could  be 
carried  out  with  the  existing  works  in  the  least  possible 
time,  and  to  satisfy  the  eminent  scientist  who  had  been 
called  in  by  the  water  authority. 

The  difficulty  was  not  so  much  the  chlorination  as  the 
dechlorination  of  the  supply.  Absolute  freedom  from 
ta.*te  or  smell  was  insisted  upon,  as  any  suspicion  of 
"flavor"  in  the  water  would  have  started  a  scare.  Fri- 
day was  spent  in  carefully  examining  the  works  and  the 
conditions  of  working,  and  (having  decided  upon  a  plan 
of  action)  in  telegraphing  and  telephoning  to  London  for 
dechlorinating  carbon  and  the  various  materials  required. 
A  start  was  made  at  6  a.m.  on  Saturday,  later  in  the 
day  the  consulting  scientist  arrived  and  api)roved  the 
author's  proposed  method  of  treatment.  Work  was  con- 
tinued on  the  Sunday,  Monday  and  Tuesday.  Materials 
arrived  slowly,  delaying  the  work,  but  by  Wednesday  all 
was  completed,  the  town  safe  from  a  waterborne  typhoid 
outbreak  and  was  enjoying  a  clean  and  wholesome  supply. 

It  was  decided  to  treat  the  water  after  filtration,  and 
before  it  reached  the  clear  water  well.  The  first  four 
sand  beds  are  small  and  two  of  these  were  utilized.  One 
of  them  was  entirely  emptied  of  material  and  cleaned, 
and  another  emptied  down  to  the  gravel  and  drains  and 
washed  clean.  The  first  was  used  as  a  "contact"  or 
"time"  chamber,  and  timber  bafHe  ])artitions  were  put 
in  to  insure  the  full  capacity  being  utilized.  A  hole  was 
cut  through  the  wall  near  the  top  and  a  10-in.  pipe  ce- 


iiicnte<l  in,  to  pass  the  water  into  the  other  bed.  This 
latter  was  filled  with  (!arbon  on  the  existing  gravel  to  a 
depth  of  2  ft.  ami  a  foot  of  grit  and  gravel  was  spread 
over  it  to  keep  it  from  floating  up.  All  this  grit  and 
gravel  had  to  be  sifted  and  washed  from  the  material  re- 
iiio\cd  rrniii  the  first  bed.  A  si])hon  of  8-in.  cast-iron 
|iipc  (the  largest  available)  was  made  up,  connecting  the 
filtered  water  chanilicr  with  the  "idiitai-t"  chamber.  A 
snudl  semi-rotary  |)iuii|)  uas  rigged  u|i  t(j  (!xhaust  this 
.syphon. 

The  sluice  was  (lisniiintlcd  aiul  a  sheet  iron  rectangu- 
lar notch  ])ut  in  its  place,  with  a  hook  gage  to  ascer- 
tain the  flow  and  thus  enable  the  chlorine  to  be  regulated 
accordingly.  The  building  containing  the  rough  gravel 
clarifler  boxes  was  used  to  house  the  chlorinating  appara- 
tus, which  was  made  up  with  a  double  compartment  tank 
found  on  the  works,  a  snuill  ball  valve  balancing  tank, 
a  special  hand-grinding  mill  for  mixing  the  bleach  with 
water,  and  the  necessary  pipes,  valves  and  fittings.  The 
solution  is  regulated  by  a  cock  on  the  balancing  tank 
(with  an  independent  cock  for  shutting  off)  and  runs 
by  a  funnel  and  wrought-iron  piping  to  the  chamber. 

One  compartment  of  the  solution  tank  is  in  use  while 
the  contents  of  the  other  is  settling  ready  for  the  fol- 
lowing day.  The  quantity  is  one  part  of  available  chlor- 
ine per  million.  When  all  was  ready,  the  sand-filtered 
water  was  sent  to  the  contact  chamber.  Both  the  con- 
tact chamber  and  carlKJii  bed  had  been  partially  filled 
previously.  The  air  in  the  siphon  was  then  pumped 
out,  and  the  water  duly  flowed  over,  the  chlorine  was 
turned  on,  and  the  water  run  to  waste  until  clean,  when 
it  was  let  into  the  clear  water  well. 

The  dirtiest  sand  beds  were  then  rapidly  run  (jlf, 
cleaned  and  put  to  work  again  to  keep  the  loss  of  head 
down  to  a  minimum  as  there  is  no  fall,  all  the  beds  being 
on  a  level.  The  clear  water  well  is  the  only  exception, 
being  2  or  3  ft.  lower  than  the  sand  beds.  Since  the 
treatment  was  commenced  the  water  has  been  absolutely 
free  from  bacillus  coli  and  the  town  has  not  had  a  single 
case  of  typhoid  fever.  The  capacity  of  the  pumping 
plant  is  30,000  Imp.  gal.  jier  hour. 


A  Record  Waterwheel  Efflflency  of  93.7%  is  reported  from 
tests  of  units  recently  Installed  in  a  plant  of  the  Appalachian 
rower  Co.,  at  New  River,  Va.  Here  four  single-runner 
single-draft-tube  vertical-shaft  Francis  turbines,  operating 
under  49-ft.  head,  each  drive  a  4000-kw.  alternator  at  116 
r.p.m.  A  roller  bearing  on  the  top  of  the  generator  supports 
the  rotor.  As  some  1200  sec. -ft.  of  water  is  required  at 
full  load,  the  quantity  passed  through  a  wheel  under  test, 
was  measured  by  a  sharp-crested  weir  across  the  tailrace, 
which  is  12  ft.  deep  by  90  ft.  wide  in  solid  rock.  The  crest  of 
this  weir  was  82  ft.  long  and  tests  showed  the  leakage  at 
zero  head  to  be  0.14  sec. -ft.  Allowance  for  leakage  was  In- 
creased to  1  sec. -ft.  to  compensate  for  increased  head  on  the 
weir  and  for  leakage  through  the  power  station.  The  gen- 
erator carried  commercial  load  adjusted  for  a  unity  power 
factor.  Head  on  the  turbine  was  determined  by  a  piezometer 
tube.  The  maximum  efficiency  rose  to  76%  at  2100  hp..  and 
to  93.7%,  at  5600  hp.,  falling  slightly  to  91%  at  6000  hp.  (full 
gate). 

A  model  runner  of  these  turbines,  tested  in  the  Hol- 
yoke  flume,  gave  results  uniformly  3%  or  4%  less  than  the 
figures  quoted.  The  station  efflciency  of  a  generator  unit  is 
considered  to  be  about  88%  at  4300  kw.  and  83%  at  4700  kw.. 
with  a  figure  above  80%  from  0.6  full  load.  The  performance 
of  these  units  is  credited  to  care  in  laying  out  the  approaches 
and  draft  tubes  so  as  to  avoid  eddies.  The  turbines  were 
built  by  the  I.  P.  Morris  Co..  of  Philadelphia.  The  power  sta- 
tion was  designed  and  constructed  by  Viele.  Blackwell  & 
Buck,  of  New  York,  for  H.  M.  Byllesby  &  Co..  of  Chicago. 
The  tests  are  described  at  length  in  the  "Electrical  World," 
Mar.  20.   1913. 
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An  Outfall  Sewer  of  Corrugated   Iron 

Pipe  and  Measurements   of  its 

Internal    Friction 

The  use  of  corrugated  pipe  of  noiicorrosive  "iiigot- 
iroii"  for  outfall  sewers  was  mentioned  in  our  issue  of 
Mar.  13,  and  we  have  received  recently  from  Herbert 
Sunn,  City  Engineer  of  El  Paso,  Tex.,  some  information 
respecting  a  temporary  sewer  of  this  kind  STSl  ft.  in 
length.  The  information  included  a  report  by  F.  H. 
Todd,  consulting  engineer  for  the  city,  on  a  test  made 
to  determine  the  loss  of  head  in  this  pipe. 

The  original  outlet  for  the  city's  gravity  sewer  was 
a  little  above  the  bed  of  the  Rio  Grande  at  a  point  some 
distance  south  of  the  present  sewage-disposal  plant.  After 
a  cutoff  was  made  (about  1898)  to  straighten  the  chan- 
nel in  order  that  the  water  at  flood  stage  should  not  over- 
flow the  lower  portions  of  the  city,  the  river  channel 
moved  to  the  north,  washing  away  not  only  the  sewer 
outlet  but  nearly  1000  ft.  of  the  sewer;  the  bed  of  the 
river  was  also  raised  so  that  the  outlet  was  then  nearly 
2  ft.  below  the  bed.  In  order  to  prevent  serious  trouble 
from  the  backing  up  of  the  sewage,  especially  at  flood 
stage,  pumps  were  installed  at  the  last  manhole  above 
the  highest  water.  In  1912  the  channel  of  the  river  again 
changed  to  the  south.  In  the  meantime,  however,  a  sew- 
age-disposal plant  had  been  built ;  but  on  account  of  the 
failure  of  this  plant  to  perform  the  guaranteed  purifi- 
cation, it  became  necessary  to  pump  the  crude  sewage 
from  the  plant  to  the  river  channel.  To  do  this  without 
nuisance,  a  pipe  was  neces.sary. 

The  change  in  the  river  channel  Iclt  a  distance  of  40OO 
ft.  between  the  treatment  plant  and  the  point  at  whicli 
it  was  desired  to  discharge  the  eflluent,  the  entire  dis- 
tance being  in  the  old  bed  of  the  stream  and  the  soil 
being  a  light  sandy  silt.  In  order  to  carry  the  effluent 
by  gravity  it  was  necessary  to  build  the  pipe  line  on  a 
terre-plaine  or  old  geological  dike  2  to  4  ft.  above  the 
general  level.  The  problem  was  to  use  a  pipe  that  would 
stand  in  light  soil  subject  to  overflow,  and  that  could  be 
moved  and  .saved  in  case  the  river  changed  back  to  its 
old  channel.  On  account  of  the  location  of  the  inter- 
national boundary  and  the  laws  governing  permanent 
works  in  river  channels,  the  work  could  not  l)e  protected. 
It  was  finally  decided  to  use  galvanized  ingot-iron  pipe 
24  ill.  minimum  diameter  (25  in.  at  the  convex  corru- 
gations). The  pitch  of  the  corrugations  is  21/2  in., 
and  the  metal  is  of  Xo.  16  gage.  This  pipe  line  was  built 
in  June  la.st.  The  pii)e  was  laid  in  30-ft.  lengths  with 
Btandard  riveting  and  lug  connections.  Lug  connections 
were  u.sed  on  account  of  facility  in  installation,  and  the 
ease  with  which  they  could  be  removed  in  case  of  emer- 
gency. 

The  sew.age  was  turni'd  in  aliout  .\ug.  1.  mid  the  con- 
nections showed  a  liglit  leakage.  This  was  overcome  by 
the  use  of  a  bag  of  wheat  bran,  and  no  leakage  has  since 
been  noted.  Some  of  the  joints  were  asphalted  during 
the  inslalhition.  but  it  is  found  that  (his  was  unneces- 
sary. Mr.  .\unn  slates  that  this  pipe-line  has  been  carry- 
ing about  :5,0(l(l.0()0  gal.  of  crude  sewage  per  21  lir.  for 
the  past  seven  months,  and  a  recent  examination  showed 
that  the  galvanizing  h.id  nut  tarnisli('<l  and  that  the  i>i|)e 
is  in  good  condition. 

The  construction  being  of  11  temiiorary  character,  no 
cITort  was  made  to  lay  the  pipe  to  a  jierfeetiy  true  gratle. 


The  elevations  are  approximately  98.6  ft.  at  tlie  head 
of  the  line,  95.25  and  94.6  ft.  at  the  first  two  measuring 
stati(ms  (1038  ft.  apart)  and  92  ft.  at  the  outlet  (1770 
ft.  farther).  The  jiipe  begins  about  136  ft.  from  the  dis- 
posal plant,  and  is  connected  to  the  pumps  by  a  12-in. 
wrought-iron  pipe.  There  are  two  right-angle  turns,  at 
one  of  which  is  a  drop  of  nearly  3  ft.  in  the  grade  line ; 
beyond  this  the  pipe  is  laid  about  on  the  surface  of  the 
ground.  The  lower  portion  of  the  outlet  is  laid  on  a 
long  curve  in  plan.  In  most  cases  the  lengths  of  pipe 
are  overlapped  one  corrugation. 

As  this  pipe  was  laid  in  the  summer  of  1912,  it  has 
not  been  in  u.se  long  enough  to  see  if  there  is  any  cor- 
rosive action  from  the  sewage,  which  has  been  so  long  in 
the  sewers  as  to  be  somewhat  septic.  Comparatively 
little  storm  water  or  ground  water  is  taken  into  the 
sewers,  and  consequently  the  domestic  sewage  is  highly 
concentrated. 

ME.vsrifE.MHXTs  OF  IxTi;i:xAi,  FiiicTioN  or  Coinu'GATEn 

I'U'K 

Some  experiments  were  made  to  determine  the  loss  of 
head  in  pii)e  of  this  kind,  for  whii'h  purpose  three  meas- 
uring stations  were  established,  two  on  the  straight  por- 
tion of  the  pipe   (1038  ft.  apart)   and  one  at  the  outlet 


Tkmi'(ii;ai!Y  (trriAi.i,  Skwick  .\t  1m.  Paso,  Tex.; 
24-lx.   lx(i()T-li:ox   CdniirGATia)   I'lri: 

(1770  ft.  below  the  second).  The  outlet  was  jtartially 
closed  by  a  partition  across  the  lower  part,  so  that  the 
pipe  flowed  full.  There  were  no  deposits  in  the  pipe  at 
this  obstruction,  and  none  were  apparent  in  the  pipe  after 
the  obstruction  was  removed.  A  weir  and  concrete  ap- 
]iroa<'h  channel  were  built  in  the  river  bed.  The  average 
velocity  in  this  channel  was  about  0.5  ft.  per  sec.  The 
weir  notch  was  a  rectangular  opening  5  ft.  long  and  7 
in.  deep,  cut  in  a  sheet  of  Xo.  16  galvanized  iron  stiffened 
with  boards  on  tlic   ildunstrcnin   side. 

headings  of  the  head  of  water  llnwing  o\('r  the  weir 
were  taken  at  15-niin.  inlcrxals  for  25  hours  in  order 
to  determine  the  rate  <>(  i\nw  df  lh(>  sewage.  The  cal- 
culated result  for  the  flow  over  the  weir  was  about  2%% 
less  than  is  given  in  Trautwiiie's  tables  for  weirs  without 
end  contraction. 

The  loss  of  head  between  measuring  stations  was  de- 
termined by  means  of  manometers  showing  the  head  at 
each  station.  These  were  made  of  Vs"'"-  hrass  tubinir. 
the  insiile  end  of  (he  tube  closed  and  a  Vh"'"-  '"'I^' 
ilrilled  into  the  side  of  tube.  This  tube  was  placed  liori- 
zonlally  and  inserted  in  n  hole  <1rilled  at  the  concave 
corrugation  of  the  sewer  pipe  (its  smallest  internal  diaiii- 
i't(r),  a  piece  of  rubl)er  being  used  as  a  gasket.  The 
horizontal  tube  was  supported  on  n  l)oard,  and  from  its 
outer  end  a  rubber  tube  led  to  n  vertical  gla.ss  tube  80 
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Unit  tile  hcij^'lit  of  the  sewage  could  he  seen.  Behind 
tlio  iiprifj:lit  tiiho  \V!is  a  paper  scale  graduated  to  '/,,„  in. 
the  zcrii  (if  which  was  set  with  a  level,  sn  thnt  the  rc- 
hitiiin  (if  the  manometers  could  he  rcfcricil  to  the  -;anie 
jihuic. 

At  the  different  stations,  simultaneous  ohservations 
were  made  at  intervals  of  1  in.  in  the  horizontal  dinnicter 
of  the  pipe,  thus  oliserving  the  cIlVcl  of  llic 
corrugation.  While  making  the  oliser\  ations  for 
this  purpo.><e  the  opening  in  the  hrass  tuhe  was 
against  the  current.  The  first  readings  at  sta- 
tions Nos.  1  and  2  (on  the  straight  pipe)  hegan 
at  1  in.  inside  the  pipe  and  continued  at  5-min.  intervals 
for  each  additional  inch  as  the  tube  was  pushed  in  until 
it  reached  the  center  of  the  pipe.  The  readings  showed 
a  uniform  increase  in  loss  of  head  from  the  inside  of 
the  pipe  to  the  center,  and  the  loss  of  head  between  the 
first  two  stations  (1038  ft.)  was  1.46  ft.  at  1  in.  from 
the  side  and  1.73  ft.  at  the  center. 

Mr.  Todd  states  that  from  the  results  of  the  observa- 
tions it  appears  that  for  velocities  ajipro-ximating  IJ)  ft. 
per  sec.  in  24-in.  corrugated  pipe,  the  coefficient  n  in 
Kutter's  formula  is  between  0.0213  and  0.0333.  The 
former  is  derived  from  the  readings  at  the  ends  of  1038 
ft.  of  straight  pipe,  and  the  latter  from  the  readings  on 
2808  ft.  of  pipe,  including  the  curved  portion.  The  loss 
of  head  due  to  friction,  for  a  flow  of  !>  cu.ft.  per  sec. 
was  about  1.49  ft.  for  the  1038  ft.  of  straight  pipe  and 
4.37  ft.  for  the  length  of  2808  ft. 


The    Precise  Level   Net  of  the  United 
States* 

By  ■\Villi.\m  BowiEf 

Precise  leveling  was  defined  in  1867  by  the  International 
Geodetic  Association  as  that  class  of  spirit  leveling  which  had 
a  probable  error  of  not  greater  than  3.0  mm.  per  km.  In  view 
of  the  remarlcable  progress  made  in  spirit  leveling  since  then. 
the  Conference  of  that  Association,  held  at  Hamburg. 
Germany,  in  September,  1912,  decided  to  establish  a  new  class 
of  leveling  to  be  called  "leveling  of  high  precision;"  which 
should  have  a  probable  accidental  error  of  not  greater  than 
1.0  mm.  per  km.,  and  a  probable  systematic  error  of  not 
greater  than  0.2  mm.  per  km.  Such  leveling  should  be  run 
twice  over  a  line  in  opposite  directions  and  under  different 
atmospheric  conditions,  if  practicable.  Practically  all  of  the 
leveling  added  to  the  precise  level  net  of  the  United  States 
In  recent  years  has  the  accuracy  of  this  new  class. 

PRECISE    LEVEL,    DATUM 

The  (latum  upon  which  all  precise  leveling  is  based  is 
mean  sea  level,  which  varies  within  a  very  small  range  from 
year  to  year,  as  shown  by  long  series  of  observations.  Two 
to  three  years  of  continuous  tidal  observations  are  con- 
sidered to  be  sufflcient  to  establish  the  mean  sea  level  at  a 
given  point,  which  may  be  considered  as  having  a  zero  eleva- 
tion  in    the    precise   level    net. 

The  mean  level  of  the  sea  at  all  points  on  the  open  coasts 
Is  supposed  to  define  a  level  or  equipotential  surface.  Devia- 
tions from  this  condition,  if  they  exist,  are  not  great  enough 
to  be  detected  by  leveling.  Where  the  mean  sea  levels  at 
two  tidal  stations  are  connected  by  precise  leveling  the  dis- 
crepancy is  so  small  that  it  can  easily  be  due  to  the  accumu- 
lated errors  of  leveling. 

The  great  advantage  of  having  mean  sea  level  as  the  da- 
tum for  leveling  is  that  the  field  work  may  start  from  many 
points:  valuable  checks  on  the  results  are  obtained;  and  the 
leveling  of  neighboring  countries  may  be  joined  to  form  a 
continuous    net    over    a     whole     continent.       These    conditions 
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ADVANTAGI'IS    OK    A     I'UKCISK    LIOVML    NET 

It  is  scarcely  neceasary  to  point  out  the  great  advantage 
of  having  accurate  leveling  extended  over  a  country  for  the 
use  of  .surveyors  and  engineers.  It  Is  absolutely  necesHary  to 
know  the  elevation  of  benchmarks  within  a  very  small 
amount  of  eri-or  when  extensive  topographic  surveys  and 
canal  work  are  undertaken,  and  where  such  operations  will 
Join  other  extended  work. 

Erroneous  elevations  on  which  contours  are  based  are  a 
source  of  great  trouble.  Much  of  the  government  surveying 
necessarily  had  to  precede  the  precise  leveling,  but  conditions 
are  becoming  better  from  yi-ar  to  year  as  the  precise  level 
net  is  extended. 

THE  PRECISE  LEVEL  NET  OF  TIIIO  UNITED  STATES 

Precise  leveling  in  the  United  States  has  oeen  done  by  the 
Coast  and  Geodetic  Survey,  the  Corps  of  Engineers,  U.  S.  A., 
the  Geological  Survey,  the  Pennsylvania  R.R.  and  the  Balti- 
more  &  Ohio  R.R. 

The  first  adjustment  of  the  net,  which  was  necessary  to 
obtain  the  best  values  for  the  elevations  of  benchmarks  and 
to  eliminate  the  discrepancies  shown  by  the  several  lines 
and  closed  loops,  was  made  by  the  Coast  and  Geodetic  Survey 
in  1S99.  The  net  at  that  time  extended  from  the  Atlantic  to 
and  including  the  Mississippi  River.  A  second  adjustment 
was  made  in  1903  with  additions  to  the  net  extending  to,  and 
In  some  places  beyond,  the  9Sth  meridian.  A  third  adjust- 
ment was  made  in  1907  after  the  levels  had  been  extended 
to  Seattle,  Wash.,  on  the  Pacific  coast.  The  successive  ad- 
justments necessarily  gave  different  values  for  the  elevations 
and  the  changes  in  certain  sections  were  of  such  amount 
that  the  older  values  could  not  be  held. 

There  are  now  about  28,000  miles  (45,000  kilometers)  of 
precise  levels  in  the  United  States  run  by  the  various  organi- 
zations; 13,900  miles  by  the  Coast  and  Geodetic  Survey, 
3500  miles  by  the  Geological  Survey,  8400  miles  by  the  Corps 
of  Engineers,  U.  S.  A.,  and  1300  miles  by  the  Pennsylvania 
and  Baltimore  &  Ohio  R.  R.  Go's.  There  are  900  miles  classi- 
fied as  miscellaneous.  In  all  about  10,700  permanent  bench- 
marks have  been  established.  The  net  traverses  all  the 
states  except  seven  (five  of  these  being  in  New  England), 
and  there  are  ten  connections  with  the  mean  sea  level,  six 
on  the  Atlantic,  two  on  the  Gulf  of  Mexico,  and  two  on  the 
Pacific. 

ADJUSTMENT    OF    ELEVATIONS 

.\n  adjustment  made  recently  shows  that  the  net  is  sufli- 
ciently  extended  and  the  leveling  is  of  such  strength  and 
accuracy  that  the  resulting  elevations  will  be  considered  as 
standard  and,  so  far  as  surveying  and  engineering  purposes 
are  concerned,  they  may  be  held  for  an  indefinite  period,  or 
even  for  all  time.  Nearly  all  the  elevations  along  the 
Mississippi  River  and  to  the  Eastward  were  changed  so  little 
by  this  latest  adjustment  that  the  values  in  that  area,  as  given 
by  a  previous  adjustment,  can  be  held  as  standard.  In  the 
future  any  new  lines  of  precise  leveling  will  be  adjusted  to 
fit  into  the  net  without  in  any  way  disturbing  the  previously 
adopted   elevations. 

As  each  new  line  added  to  the  net  may  have  some  Influence 
on  all  or  nearly  all  the  elevations,  from  time  to  time  adjust- 
ments will  be  made  which  will  give  the  theoretically  best 
values  of  the  junction  points  of  the  net.  which  will  be  of 
great  scientific  interest  and  value,  but  such  adjustments  will 
not  interfere  with  the   standard   elevations. 

A  correction,  known  as  the  orthometric  correction,  made 
necessary  by  the  nonparallelism  of  level  surfaces  at  different 
elevations,  is  applied  to  the  leveling  as  actually  run  on  the 
field  before  the  adjustment.  This  correction  need  not  be  ap- 
plied to  leveling  in  restricted  areas,  but  it  becomes  Important 
in    extended    operations   when   the   country   is    elevated. 

EXTENSION    OF    PRECISE    LEVEL    NET 

The  precise  level  net  is  being  extended  into  new  areas  as 
rapidly  as  practicable,  and  it  is  planned  that  eventually  each 
place  in  the  United  States  will  have  precise  level  benchmarks 
within  a  short  distance  (say  100  to  150  miles).  The  spaces 
between  the  lines  of  precise  leveling  can  have  levels  estab- 
lished by  a  lower  grade  for  the  control  of  detail  required  by 
engineers  and  surveyors.  The  important  things  are  that  all 
elevations  should  be  referred  to  mean  sea  level  as  the  datum 
and  that  they  should  be  connected  with  the  standard  eleva- 
tions. 
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A  Gasoline  Rock  Drill* 

A  self-contained  rock-drill,  which  does  not  require  a 
power  plant  and  pipe  line  installations,  has  wide  possi- 
bilities of  usefulness.  The  gasoline  drill  which  has  been 
developed  in  recent  years  has  a  great  opportunity  in 
this  field.  A  new  gasoline  drill  which  is  the  result  of 
several  years  of  investigation  and  'experiment  has  been 
invented  and  patented  by  L.  L.  Scott,  and  is  soon  to  be 
put  on  the  market  by  the  Scott  Drill  Co.,  1013  Chestnut 
St.,  St.  Louis,  Mo.  Mr.  Scott's  first  gasoline  drill,  which 
was  described  in  our  issue  of  Nov.  26,  1908,  was  of  the 
piston  type,  in  which  the  drill  rod  has  a  reciprocating 
motion  corresponding  to  that  of  the  piston  of  the  oper- 
ating cylinder,  as  in  a  compressed-air  drill.  His  new  drill 
is  of  the  hammer  type,  in  which  the  drill  steel  has  no  re- 
ciprocating motion  but  receives  a  rapid  succession  of 
blows  upon  the  end,  these  blows  being  transmitted  from 
the  piston  of  the  operating  cylinder.* 

The  drill  is  in  effect  a  single-acting  two-stroke  cycle 
gas  engine,  and  a  crankshaft  and  flywheel  are  used  to 
effect  the  return  stroke  of  the  piston.  In  order  to  per- 
mit the  piston  to  deliver  a  fully  effective  and  uncush- 
ioned  blow,  it  is  essential  that  it  should  be  entirely  free 


of  the  drill  steel.  The  rotating  chuck  has  slots  to  re- 
ceive lugs  on  the  drill  rod,  and  has  a  worm  wheel,  H, 
around  its  outer  face,  gearing  with  a  worm,  J ,  on  a  cross- 
shaft  driven  by  a  chain,  K,  passing  around  sprockets  on 
the  main  and  cross-shafts. 

The  hammer  piston  "floats"  in  the  cylinder,  having  no 
■fixed  connections  to  limit  its  stroke  or  movement.  Within 
this  piston  is  fitted  a  second  piston,  L,  of  fixed  stroke. 
On  the  side  of  this  inner  piston  is  a  cross  pin,  M,  which 
projects  throtigh  a  slot  in  the  hammer  piston  and  in  the 
cylinder  wall.  This  pin  carries  one  end  of  a  connecting 
rod,  2^,  whose  other  end  is  fitted  to  the  crank  pin  of 
the  main  shaft,  0,  which  shaft  lies  above  and  across  the 
cylinder.  Upon  this  shaft  is  the  flywheel,  P.  A  port  in 
the  side  of  the  main  piston  permits  air  to  enter  the  space, 
Q,  between  the  rear  ends  of  the  inner  and  outer  pistons 
to  provide  a  cushion.  The  exiiaust  opening  is  in  the 
top  of  the  cylinder,  near  its  rear  end. 

During  the  backward  stroke  of  the  main  or  outer  pis- 
ton, the  explosive  charge  is  admitted  to  the  space,  C,  in 
front  of  it,  and  with  the  next  forward  stroke  this  charge 
is  compressed  and  forced  through  the  passage,  D,  and 
admission  valve,  F,  to  the  explosion  chamber,  or  space 
B,  at  the  rear  of  the  piston.     With  the  second  backward 


Fig.  1.    Si:< TiijN.M.  i-j.i;v.\i  lox  <n-    riii:  Scott  (Jasoi.iM':  ISock   Disill 

(Scott   DriU   Co.,   St    Louis,   Mo.,   maker.) 


from  connection  to  the  crankshaft  or  other  fixed  part 
at  the  moment  when  the  blow  is  struck.  The  way  in 
which  this  is  effected  is  one  of  the  special  features  of 
the  machine  and  can  best  be  explained  by  reference  to 
Fig.  1,  which  is  a  diagrammatic  sectional  elevation  of 
the  drill.  Fig.  2  is  a  view  of  the  drill  in  position  for 
working. 

The  cylinder  has  a  long  hollow  piston.  A,  the  space 
in  the  rear  of  which,  at  B,  is  the  explosion  chamljcr, 
while  the  space,  C,  at  the  forward  cnrl  f»f  the  cylinder  in 
the  compression  chaniijcr  in  which  tlie  charge  of  air 
and  gas  is  compressed  to  force  it  into  the  cylinder 
through  a  channel,  JJ,  outside  the  cylinder  wall. 

The  front  cylinder  head  forms  a  guide  for  the  drill 
.-led,  and  in  it  is  mounted  the  chuck,  E,  for  rotating  the 
drill.  In  the  rear  licail  is  the  check  valve,  /'',  tiiroiigh 
which  the  explosive  mixture  is  adinitted  to  the  chamber. 
The  hammer  piston  is  a  long  liollow  plug,  closed  at  both 
ends,  liaving  in  its  forward  face  a  hammer-licad  designed 
to  strike  a  sliding  block,  G,  in  the  front  cylinder  head, 
through  which  block  the  blow  is  transmitted  to  the  end 

•Another  K»»olln<'  rock-drill  of  thr  hiimrnpr  type  wim  di- 
■crlhcd    In    our   Imue   of  Apr.    13,    IBOn. 


stroke,  this  charge  is  compressed  within  the  rear  cham- 
ber and  a  second  charge  is  admitted  to  the  forward 
chamber.  At  the  end  of  this  stroke  the  compressed 
charge  at  B  is  fired,  driving  the  piston.  A,  forward  so 
that  its  hammer  head  strikes  the  block,  G,  which  trans- 
mits the  blow  to  the  drill  rod.  This  contact  with  the 
block  occurs  just  before  the  crank  of  the  main  shaft 
reaches  its  dead  center,  and  the  momentum  of  the  fly- 
wheel causes  the  crank  to  continue  its  motion  so  that 
the  inner  jjiston  slides  forward  witiiiii  the  main  piston, 
allowing  the  crank  to  pass  the  center  without  shock  to  its 
bearings.  As  this  inner  piston  moves  forward  it  un- 
covers the  cushioning  port  above  mentioned,  and  admits 
air  at  its  rear,  which  is  compressed  within  the  space,  Q, 
as  a  cushion  on  the  return  stroke  of  this  inner  piston 
until  the  pressure  is  such  that  the  immIii  or  hammer  pis- 
ton is  moved  back  with  the  other.  With  this  arninge- 
ment  the  main  or  hainmcr  ])iston  is  entirely  free  from  the 
main  shaft  at  the  moment  when  it  makes  its  blow  on  the 
striking  block.  Hoth  the  piston  and  the  block  are  of 
viinadium  steel.  The  cylinder  slides  in  its  mounting  and 
has  the  usual  screw-fcr-d  arrangement. 

As  will  be  seen   from   the  above  dcscri|>lioti,  the  drill 
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tiigiiie  it!  of  tlu-  Kiugle-aoting  two-stroko-cyflo  typo,  of 
eiinple  constniction.  The  iiilt't  and  outlet  ports  an'  not 
opposite  eacli  otlier,  so  there  is  no  opj)ortiinity  for  haek- 
iiring.  The  speed  can  be  as  high  as  .'SOOO  r.p.m.,  but 
can  be  regulated  by  the  operator  as  desired.  The  ma- 
chine runs  with  very  little  vibration  when  drilling.  Cy- 
linder lubrication  is  provided  for  by  adding  a  small 
amount  of  oil  to  the  gasoline  (1  pint  to  5  gal.).  It 
will  rarely  be  necessary  to  provide  for  carrying  away  tbo 
exhaust,  and  in  fact  gasoline  locomotives  with  iimch 
larger  engines  work  in  mines  and  tunnels  without  cinis- 
ing  trouble.  In  close  ground  the  exhaust  may  be  piped 
into  a  water  sump  or  to  the  mouth  of  the  shaft  or  tun- 


FiG.  2.    Peespective  View  of  Scott  Gasoline 
Rock  Drill 

nel,  and  if  the  exhaust  pipe  should  be  several  hundred 
feet  in  length,  a  small  suction  blower  may  be  put  at 
the  end  in  order  to  relieve  back  pressure.  A  tank  lo- 
cated near  the  drill  holds  about  3  gal.  of  gasoline  and 
15  gal.  of  water  for  the  cylinder  jacket  and  for  washing 
out  the  drill  hole.  Small  hose  lines  run  from  the  tank 
to  the  machine.  The  only  other  apparatus  required  is 
tile  small  battery  supplying  current  for  the  electric  ig- 
nition apparatus. 

The  Scott  drill  is  made  in  four  sizes.  The  smallest, 
which  can  be  held  in  the  hand  and  is  adapted  for  such 
work  as  block  holing,  weighs  48  lb.  The  others  are  car- 
ried on  mountings;  one  of  these  weighs  85  lbs.,  and  drills 
holes  4  to  5  ft.  deep.  The  next  size  weighs  140  lb.  and 
drills  holes  8  to  10  ft.  deep.  The  largest  size  weighs 
265  lb.  and  drills  holes  16  to  20  ft.  deep.  These  weights 
are  exclusive  of  the  tripod  or  column  mounting.  The 
cylinder  diameter  is  2  in.,  21/^  in.,  and  31/2  in.  in  the 
three  mounted  sizes,  respectively.  The  average  gasoline 
consumption  of  the  largest  machine  is  2  gal.  for  a  10- 
hr.  run.  In  hard  limestone  (in  the  St.  Louis  quarries 
where  the  machine  has  been  tried)  it  will  drill  80  ft. 
of  hole  per  day ;  for  starting,  a  2%-in.  bit  is  used,  and  the 
hole  is  finished  with  a  lV2-in.  drill.  Two  types  of  drill 
rods  are  used.     One  of  these  is  a  hollow  cylindrical  rod, 


and  at  each  stroke  a  portion  of  the  exhaust  is  used  to 
force  water  to  tlie  end  of  the  hole,  thus  removing  chips 
and  dirt  and  keeping  a  clean  rock  surface  to  receive  the 
blows  of  the  drill.  Tlie  other  rod  is  solid,  but  has  a 
spiral  thread  on  the  surface  which  acts  as  a  conveyor  to 
remove  the  chips  from  the  hole.  It  is  claimed  that  the 
gasoline  drill  with  2  hp.  has  a  capacity  equal  to  that 
of  an  air-drill  requiring  some  20  hp.  at  the  power  house. 

A  Plan  to  Limit  Unbalanced  Bidding 
on  City   Contract  Work 

A  j)laji  to  lessen  the  degree  to  which  unijalanced  bid- 
ding has  been  carried  on  contracts  for  extending  water 
mains  has  been  devised  by  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity,  New  York  City.  In  brief,  it  is 
proposed  to  prohibit  the  use  of  any  unit  price  in  bidding 
which  is  below  the  figure  set  in  the  engineer's  estimate, 
but  to  permit  a  total  bid  less  than  the  total  estimate  by 
deducting  a  lump  sum  from  the  aggregate  of  the  items, 
this  lump-sum  deduction  to  be  computed  as  stated  be- 
low. 

This  plan  has  aroused  opposition  from  the  General 
Contractors'  Association  (51  Chambers  St.,  Xew  York 
City)  which  has  passed  resolutions  of  disapproval  (cited 
in  Mr.  DeVarona's  letter  below)  and  which  has  com- 
mented on  it  adversely  in  its  Bulletin. 

The  Department  of  "Water  Supjjly  recently  issued  The 
following  memorandum  on  the  proposed  plan  : 

In  the  schedule  of  quantities  inserted  for  the  information 
of  bidders  there  is  to  be  given  a  minimum  unit  price  for 
each  item,  which,  in  general,  would  represent  about  75%  of 
the  current  marliet  price  for  the  material  and  labor  called 
for,  the  sum  total  of  the  contract  based  upon  such  minimum 
unit  price  being-  given.  The  following  paragraphs,  which 
it  is  proposed  to  insert  in  the  contracts,  give  the  necessary 
information  to  the  bidder  as  to  how  bids  are  to  be  submitted: 

No  bid  will  be  accepted  in  which  the  price  bid  on  any  item 
is  less  than  the  engineer's  minimum  unit  price  for  that  item. 
as  given   in    the   foregoing   statement. 

If  the  bidder,  however,  wishes  to  submit  a  bid  which  will 
total  less  than  the  total  estimate  based  upon  the  engineer's 
estimate  of  all  the  items  and  quantities,  with  their  corres- 
ponding minimum  unit  prices  (A),  he  may  bid  a  lump  sum 
to  be  deducted  from  his  total  estimate  Ijased  upon  the  ap- 
proximate quantities  and  the  unit  prices  bid,  but  provided  his 
total  estimate  shall  not  exceed  (A  +  20%),  which  is  20'f  more 
than  the  total  estimate  based  on  the  engineer's  minimum  unit 
prices  and  approximate  quantities.  This  lump  sum  deduction 
shall  be  inserted  in  the  bid  and  will  be  used  in  the  compari- 
son  of  bids. 

From  the  final  estimate  there  shall  be  deducted  a  lump 
sum  equal  to  the  lump  sum  bid  to  be  deducted  divided  by  t  A) . 
and  multiplied  by  the  estimated  cost  of  the  contract,  "based 
on  the  actual  quantities  and  the  engineer's  minimum  unit 
prices.  Proportional  deductions  shall  be  made  from  the 
partial  estimates   forwarded   for   payment   under   the   contract. 

Prom  the  above  it  will  be  seen  that  the  bidder  is  not 
limited  as  to  the  maximum  price  he  may  place  on  any  item, 
and  he  can  unbalance  his  bid.  but  such  unbalancing  is  limited 
owing  to  the  minimum  price  that  is  fixed  for  each  item.  At 
present  it  is  the  general  practice  among  the  contractors  to 
bid  on  water-main  contracts,  Ic.  for  the  majority  of  the  items 
and  load  their  entire  contract  price  on  a  very  few  items. 

The  Bulletin  of  the  General  Contractors'  Association 
comments  on  the  foregoing  plan  as  follows: 

At  the  meeting  of  the  Executive  Committee,  on  the  5th 
instant  [March?]  this  remarltable  method  was  considered. 
All  of  the  comments  were  not  recorded  in  the  minutes,  but 
the  consensus  of  opinion  was  that  the  famous  puzzle  regard- 
ing  the   age   of  Ann  had   been   surpassed.      Hon-  much   is   Af 

We  confess  it  is  about  as  clear  to  us  as  Croton  water 
after  a  spring  freshet.  The  engineer  figures  his  cost  price 
of  the  material  and  labor  for  each  item,  and  then  advertises 
75'^t  of  this  price  as  the  upset  figure  which  a  contractor  will 
be  permitted  to  bid  on  that  item.  (Fallacy  No.  1.  The  engi- 
neer has  little,  if  any,  reliable  knowledge  as  to  the  actual  cost 
of  the  worlt,  so  why  take  75%  of  something  that  is  wrong  at 
the  start?)  The  contractor  may  bid  as  high  as  he  likes 
on  any  item,  but  if  he  wishes  to  bid  a  total  less  than  the 
engineer's    total,    his    total    cannot    exceed    the    engineer's    by 
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more  than  20Cr.  In  other  Tvords,  the  contractor's  estimate  of 
the  work  cannot  exceed  90'/c  of  the  actual  cost  of  the  work 
as  determined  by  the  engineer.  And  bear  in  mind  that  this 
is  the  engineer's  opinion  of  cost  of  material  and  labor  only — 
no  profit  taken  into  consideration  at  all. 

The  engineers  of  the  Department  of  Water  Supply.  Gas 
and  Electricity  complain  about  the  practice  of  contractors  in 
that  Department  bidding  Ic.  on  items.  Just  so  long  as  this 
Department  issues  estimates  with  such  outrageously  unbal- 
anced quantities  as  it  has  in  the  past,  it  must  expect  the 
contractor  will  unbalance  his  prices  to  meet  the  conditions 
as  he  knows  they  will  be. 

There  is  only  one  just  way  to  prevent  unbalanced  bidding 
and  that  is  to  put  a  stop  to  the  practice  among  engineers  of 
issuing  unbalanced  quantities.  Engineers  take  great  pride 
in  making  public  the  fact  that  a  contract  has  been  com- 
pleted at  less  than  the  bid  cost,  but  those  who  are  familiar 
with  the  game  know  that  far  from  reflecting  any  credit,  it  is 
really  due  to  a  lack  of  faith  in  their  investigations  and  the 
desire  to  play  safe.  Legal  fraud,  some  people  have  called  it; 
and  that  is  expressing  it  very   mildly. 

On  giving  I.  M.  de  Varona,  Chief  Engineer  of  the  De- 
partment of  Water  Supply,  Gas  and  Electricity  an  oppor- 
tunity to  e.xplaiu  the  plan  in  more  detail,  as  well  as  to 
comment  on  the  criticism  just  cited,  Mr.  de  Varona 
■wrote  us  on  April  1,  1913,  as  follows: 

The  desirability  of  avoiding  the  unbalancing  of  bids,  in 
justice  both  to  the  contractor  and  the  department,  has  been 
so  fully  recognized  as  to  need  no  comment  here,  and  it  is 
equally  well  known  that  It  is  extremely  difficult,  if  not  im- 
practicable, to  completely  prevent  unbalanced  bidding.  The 
various  municipal  departments  will  bear  witness  to  the  sound- 
ness of  this  statement,   amply   borne   out   by   their   experience. 

Assuming,  then,  that  it  may  be  out  of  the  question  to  com- 
pletely eradicate  the  evil  complained  of,  our  efforts  should  be 
limited  to  reduce  it,  as  much  as  possible,  and  the  method 
devised  by  this  Department  and  now  under  consideration,  is 
intended  to  effect  this  purpose.  How  well  it  may  accom- 
plish it   remains  to  be  seen  after  it  has  been  tried. 

A  few  statements  seem  pertinent  in  support  of  the  same, 
as  well  as  a  discussion  of  the  main  reasons  for  unbalancinij 
of  bids,  especially  in  the  case  of  contracts  for  water  mains, 
which  are  those  now  being  considered.  Those  reasons  may 
be  thus  summarized: 

11)  The  work  under  contracts  for  laying  water  mains, 
varying  but  slightly,  the  contractor  desires  to  withhold  from 
his  competitors  the  knowledge  of  his  true  estimate  of  cost 
on   any   contract. 

(2)  The  contractor,  especially  when  limited  in  financial 
resources,  is  anxious  of  securing  as  prompt  monetary  returns 
as  possible  from  the  work.  He,  therefore,  bids  an  excessive 
price  on  the  items  which  will  be  Included  in  the  earliest  esti- 
mate  and   thus   bring   him   the   speediest   financial   return. 

(3)  For  reasons  to  be  given  hereafter,  the  engineer's  esti- 
mates are  generally  larger  than  the  quantity  of  work  to  be 
done  and  the  percentage  of  Increase  in  the  items  which  may 
be  called  incidental,  are  normally  greater  than  those  on  the 
main  Items.  The  contractor,  therefore,  naturally  bids  a  nom- 
inal price  on   these  Incidental  items. 

(4)  It  is  difficult  to  accurately  estimate,  In  advance,  the 
quantities  of  rock  and  earth,  and  the  contractor's  Judgment 
In   this  case   frequently    differs  from   that  of  the   engineer. 

It  is  apparent  from  the  above  summary,  that  of  the  four 
reasons  enumerated,  the  first  two  are  entirely  Independent 
of  the  engineer's  action,  while  the  third  and  fourth  are  based 
upon  the  accuracy  of  his  estimates  and  will,  therefore,  be 
further   explained. 

The  charter  of  New  York  City  requires  that  In  every  con- 
tract an  item  or  Items  for  all  classes  of  work  to  he  done, 
shall  be  Included,  and  the  corporation  counsel  advises  that  In 
each  case  the  quantities  shall  be  sufficient  to  cover,  not  only 
probable,  but  possible  amounts  of  work,  so  that  the  final 
estimate  shall  not  exceed  any  Individual  Item  by  more  than  a 
certain  percentage.  The  latter,  In  this  department,  has  re- 
cently  biM-n    flxi-d   at   25%. 

It  follows,  th.at  where  the  known  quantity  of  work  Is 
small  and  yet  susceptible  of  Increase  during  thi-  progress  of 
the  work,  the  addition  of  an  allowance  dependInK  on  the 
Judgmi-nt  of  the  engineer  Is  the  only  reasonable  and  safe 
means  to  cover  unforeseen  conditions.  To  adopt  a  fixi'd  per- 
centage for  these  Increases  Is  obviously  Impracticable,  espe- 
cially In  the  case  of  small  quantltleH.  In  fact.  In  many  cases 
the  only  practicable  Increase  would  be  to  double  the  quan- 
tities. Take,  for  Instance,  that  In  whiih  It  wire  known  that 
one  valve  was  required;  evidently  the  only  possible  Increase 
here   would    bi-   to   ask    for   two. 

As  to  the  fourth  reason.     The  quantities  of  rock  and  earth 


to  be  met  with  can  only  be  determined  by  previous  tests,  the 
expense  of  which,  as  well  as  the  time  required  to  complete 
them,  would  be  unwarranted  in  almost  all  cases.  The  de- 
partment, therefore,  has  to  rely  on  the  data  secured  by  a 
field  inspection  and  from  excavations  made  in  the  street  where 
the  main  is  to  be  laid.  \\'here  no  such  excavations  have  been 
made,  the  data  necessarily  are  based  only  on  the  field  in- 
spection. Furthermore,  where  rock  exists,  the  general  prac- 
tice of  the  department  has  been  to  place  the  mains  in  the 
excavated  sewer  trench,  and  this  excavation  may  be  made  be- 
tween the  date  when  the  contract  is  completed  by  the  engi- 
neers and  forwarded  for  approval  and  execution  and  the  date 
on  which  the  contractor  is  ordered  to  begin  work.  Bearing  in 
mind  that  this  period  represents  somesix  months,  the  op- 
portunit.v   for  a   change   in  actual  conditions   is  evident. 

An  illustration  of  these  changes,  as  weU  "^  uf  the  motives 
a  contractor  has  at  times  for  unbalancing  hi^  'jid  and 
"gambling"  on  future  conditions,  seems  pertinent  here.  Under 
the  contract  in  question,  the  successful  contractor  bid  Ic.  for 
rock  excavation  and  $2  for  earth  excavation,  and  his  reason 
for  doing:  so,  as  subsequently  explained  by  him,  was  that 
while  he  knew  there  was  rock  in  the  street,  he  expected  that 
there  would  be  a  sewer  laid  before  he  was  called  upon  to 
begin  his  work  and  that  this  department  would  then  change 
the  approximate  alignment  shown  on  the  plans  and  order  him 
to  lay  the  main  in  the  sewer  trench,  in  which  case  he  would 
not  only  be  saved  the  rock  excavation,  but  would  be  paid  at 
the  rate  of  $2  a  yard  for  excavating  the  refilled  trench.  As  a 
matter  of  fact,  the  sewers  were  and  are  still  being  laid  in  the 
streets  covered  by  this  contract,  but  the  department,  of  course, 
refuses  to  change  the  alignment  and  thereb.v  enable  the  con- 
tractor to  realize  at  the  city's  expense,  the  profit  he  antici- 
pated. It  is  needless  to  comment  on  the  contractor's  disap- 
pointment, and  on  the  fact  that  had  the  bid  been  balanced, 
a  change  in  the  aiignment  could  be  made  in  the  interest  of 
both   contracting   parties. 

The  method  of  bidding  on  a  percentage  basis  to  avoid 
unbalanced  bids  »s  well  known,  as  are  also  the  evils  resulting 
therefrom,  anion;?  which  may  be  especially  noted  that  while 
the  contractor  is  strictly  prevented  from  unbalancing  his 
bid,  no  such  restriction  is  placed  on  the  engineer  in  preparing 
his  estimates  of  quantities,  and  the  contractor  is,  therefore, 
practically  left  at  his  mercy. 

In  framing  the  proposed  plan,  the  following  conditions 
had    to   be  borne   in  mind: 

(1)  The  contractor  must  be  able  to  bid  whatever  total 
amount  he  chooses,  even  if  it  should  be  below  the  actual 
cost  of  the  work. 

(2)  The  contractor  must  be  allowed  sufficient  latitude  In 
fixing  his  prices  for  each  unit  of  work,  so  that  he  may  secure 
adequate  compensation  even  if  he  believes  the  engineer's 
quantities   are    not    accurately   balanced. 

(3)  The  contractor  must  not  bid  for  any  Item  materially 
below  the  actual  cost  thereof.  He  can  accomplish  the  same 
end,  If  he  so  wishes,   by  reducing  the  amount  of  his  total  bid. 

Our  proposed  plan  conforms.  In  our  opinion,  to  these  re- 
quirements. We  do  not  claim  that  In  limiting  the  coniiltlons 
we  have  accurately  gaged  their  relative  importance. 
Neither  could,  however,  our  critics  at  this  stage.  Like  I  hem, 
we  also  could  see  objections  to  our  plan,  l)ut  have  simply 
done  what  we  deemed  best  after  careful  consideration.  Ex- 
perience  will   determine   the  success  of  our  efforts. 

As  to  the  form  of,  and  objections  to,  the  proposed  con- 
tract: Were  it  not  for  the  need  of  providing  for  the  contin- 
gency, however  improljable,  of  a  l>ld  lower  than  the  cost  of 
the  work,  the  only  modification  to  be  made  In  the  present 
contracts  would  be  the  setting  up  of  the  engineer's  minimum 
price  for  each  Item  to  be  followed  by  this  paragraph  (quoted 
In   "The    Hulletln"): 

No  bid  will  be  accepted  In  which  the  price  bid  on  any 
item  Is  less  than  thi'  engineer's  minimum  unit  price  for  that 
Item,   as   given   In    the    foregoing   statement. 

The  sei'ond  and  third  paragraphs  quoted  In  "The  Bulletin'" 
state  the  mode  of  procedure  when  the  bidder  desires  to  carry 
out  thi'  work  at  less  than  the  estimated  actual  cost  thereof. 
Assuming,  however,  that  such  case,  however  Improbable, 
would  occur,  the  bidder  would  find  In  the  contract  the  total 
of  the  engineer's  minimum  estimate  In  place  of  the  letter  "A," 
quoted  In  "The  Bulletin."  and  experience  no  dlllleulty  In  fol- 
lowing the  method  prescribed. 

The  assertion  made  In  "The  Bulletin's"  article.  In  th» 
final  paragraph,  that  the  only  just  way  to  prevent  unbalanced 
bidding  Is  that  the  engineer  stop  Issuing  unbalanced  quanti- 
ties. Is,  In  our  opinion.  In  error.  It  certainly  would  not  pre- 
vent the  operation  of  Reasons  1  and  2,  already  given,  a* 
proved  by  the  terms  of  the  resolution  adopted  by  the  Oeneral 
Contractors'  Association  at  the  meillng  of  the  Executive 
Commlltee  on  Mar.  B,  referred  to  In  "The  Hulletln,"  which 
reads  as  follows: 

Resulvod,     that     the     flineral     Contractors'     Association    W 
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oppiist'd    to    any    fuini     of    pcrcentapre    blddlnp;    .iml    Unit    this 
opposition    is   founded   on    two  main    objections,    namely: 

(1)  It  denies  to  the  contractor  the  opportunity  to  arrange 
his  bid  in  accordance  with  his  own  ideas  as  to  the  accuracy 
or  probability  of  the  quantities  as  estimated   by  the  enprlneer. 

(2)  By  its  publication  of  cost  of  each  item.  It  encourages 
laxity  in  estimating  on  the  part  of  Intending  bidders,  and 
makes  bidding  by  incompetent  persons  much  easier  than  under 
the  unit  system  of  bidding. 

The  desire  of  this  department  to  do  Justice  to  both  con- 
tracting parties,  cannot,  we  think,  be  called  Into  question, 
and  as  we  see  no  practical  way  of  avoiding  the  estimate  of 
quantities  somewhat  In  excess  of  actual  computations,  we 
believe  that  the  method  proposed  is  equitable  and  workable 
and  feel  warranted  in  so  holding  until  results  prove  the 
contrary.  Apparently,  the  underlying  reasons  for  "The  Bul- 
letin's" criticisms  seem  to  be  that  some  contractors  prefer 
gambling  on  the  work  to  be  done  and  disguising  their  prices, 
to  submitting  prices  based  on  estimated  actual  coat.  The 
resolution  of  the  General  Contractors'  Association  of  Mar.  5, 
given  above,  tends  to  confirm  this  view,  which,  however, 
does    not   commend    itself   to    our   judgment. 

In  connection  with  this  matter,  it  is  pertinent  to  note  that 
in  the  bids  submitted  for  hauling  and  laying  water  mains 
and  appurtenances  in  various  streets  in  the  Borough  of  Man- 
hattan, received  on  Feb.  20,  1913,  the  majority  of  bidders 
submitted  a  price  of  le.  or  less  on  20  out  of  a  total  of  34 
items.  In  the  ease  of  the  low  bidder,  there  were  24  items  on 
which   Ic.   or  less   was   bid. 


Reports  on  the  Organization  of  a 

Highway  Department  for  the 

State  of  New  York 

About  a  month  ago,  a.-^  briefly  noted  in  Engixeebing 
Nkws,  Mar.  6,  1913,  a  commission  of  18  members  was 
appointed  by  Governor  Sulzer,  of  New  York,  to  advise 
him  on  the  reorganization  of  the  state  highway  depart- 
ment under  a  new  law  enacted  by  the  legislature,  the 
commission  serving  without  expense  to  the  state.  After 
a  month  of  what  are  reported  to  be  "lively  conferences," 
ten  members  of  the  commission  have  joined  in  submit- 
ting a  report.  Eight  of  the  members  have  not  signed  the 
report,  but  three  of  this  minority  have  submitted  indi- 
vidual reports.  Also  three  of  those  signing  the  majority 
re])ort  have  submitted  additional  individual  reports, 
leaving  five  members  thus  far  unheard. 

The  Ma.tohity  Report 

The  majority  report  is  very  general  but  becomes  spe- 
cific in  a  peculiar  way  at  points  which  relate  to  some  de- 
tails of  the  work  which  they  expect  the  highway  depart- 
ment will  administer. 

The  report  calls  attention  to  the  combinations  of  sharp- 
calked  horse  shoes,  narrow  steel  tires  and  automobile 
wheels  which  introduce  dift'erent  requirements.  It  calls 
attention  to  the  long  and  severe  winter,  low  temperatures, 
frost,  heavy  snows,  thaws,  and  heavy  automobile  trucks 
(in  that  order),  showing  how  the  various  highway  organi- 
zations heretofore  established  in  Xew  York  have  been 
confronted  with  the  same  peculiar  problems. 

The  commission  states  that  it  has  found  it  inadvisable 
to  recommend  any  specific  man  for  consideration  for 
the  position  as  commissioner  of  highwavs,  the  signers 
contenting  themselves  with  describing  the  proper  man  as 
of  "such  character  and  standing  as  to  command  the  re- 
pect  and  confidence  of  the  public  at  large,  of  proven  ex- 
ecutive ability  and  capacity  properly  to  organize  and  con- 
duct the  department,  and  ])rcf(rably  a  man  of  experience 
in  road  building." 

There  are  23  numbered  recommendations  which  we 
have  summarized  as  follows  : 

(1)    Extensive    new    construction    should    not    be    contracted 


for  until   the  commissioner  has  ascertained   which   types   have 
proved    best    In    the    state. 

(2)  The  commissioner  after  organizing  the  department 
should  cancel  contracts  and  correct  speciflcatlona  or  plans  for 
constructions  which  do  not  prove  to  be  among  the  best  types 
which    the   commissioner   should    adopt  as    standard. 

(3)  Experimentation  should  be  on  short  sections.  Lengths 
of  a  few  hundred  feet,  carefully  built  and  observed,  serve  as 
well   as  stretches  of  several   miles. 

(4)  Not  more  than  1000  miles  of  new  work  should  be  con- 
tracted  for   In   a   year. 

(5)  Contracts  for  extensive  new  work  should  be  let  In 
September,  October  and  November  with  not  more  than  60» 
miles  of   road   advertised   for  letting  in    one  week. 

(6)  Bids  should  be  advertised  for  four  weeks  instead  of 
three.  Plans  and  specifications  should  be  completed  and  ready 
for    bidders   before   advertising. 

(7)  Strict  rules  for  completion  of  contracts  should  be  en- 
forced. 

(8)  Radical  alterations  in  character  of  construction  under 
contract  should  be  avoided.  Equitable  supplemental  contracts 
should    protect    the   state    when   changes  are   necessary. 

(9)  Deputies  and  division  engineers  should  be  exempt 
from   civil-service   rules. 

(10)  Compensation  of  the  first  deputy  should  be  Increased 
from  the  present  $6000  and  he  should  have  the  powers  of  a 
chief   engineer    under    the   direction    of   the    commissioner. 

(11)  The  commissioner  should  bear  in  mind  that  roads  are 
not  constructed  and  improved  for  the  benefit  of  owners  of 
automobiles;  he  should  give  attention  to  the  location,  con- 
struction and  improvement  of  farm  roads  and  should  build 
up  connecting  links  to  have  a  comprehensive  continuous 
system. 

(12)  Specifications  should  be  simplified  and  interpreta- 
tions  made    uniform. 

(13)  Proper  maintenance  and  repair  should  be  almost 
equal  in  importance  to  new  construction  and  should  be  con- 
stant, immediate  and  unremitting.  Old  macadam  roads  should 
be  scarified  and  treated  as  a  resurfacing  job  with  additional 
stone  rolled  in  place  with  proper  binder.  Side  ditches  should 
be  cleaned  out  in  early  spring  and  late  fall.  Exuding  material 
on  bituminous  roads  should  be  covered  with  sand,  stone  or 
screenings.  When  roads  are  oiled,  one  side  should  be  treated 
at  a  time;  sand  or  screenings  should  be  used.  Trees,  embank- 
ments and  other  obstructions  to  view  of  vehicles  should  be 
removed. 

(14)  Specifications  for  bituminous  binders  should  grant  no 
special  privileges,  but  allow  fair  competition  for  proper  ma- 
terial. 

(15)  Cement  should  be  purchased  by  the  contractor  and 
paid  for  by  the  state  instead  of  being  paid  for  as  concrete 
in  place. 

(16)  Stone  or  gravel,  and  not  stone  alone,  should  be  speci- 
fied   for    concrete   in   all    contracts. 

(17)  Local  as  well  as  imported  stone  should  be  permitted 
in   the  bottom   courses  of  roads,    under  specified   requirements. 

(IS)  Partial  payments  should  be  made  to  a  contractor  for 
stone,  asphalt,  brick  or  other  Imperishable  materials  deliv- 
ered at  the  site  of  work  in  winter  seasons. 

(19)  The  auditing  department  should  be  efficient  and  vig- 
ilant; Inspection  of  construction  should  be  constant  and  un- 
remitting. 

(20)  The  commissioner  should  have  power  to  enforce  pro- 
visions  relating    to    traffic    regulation. 

(21)  Damage  to  pavements  or  highways  caused  by  rigid 
attachments  to  traction  engines  and  such  vehicles  should  be 
paid  for  by   the   owners. 

(22)  Prompt  and  better  methods  of  securing  rights  of  way 
and    settling   land    damages   should    be    adopted. 

(23)  Short  connecting  links,  between  improved  roads  and 
the  cities  or  villages  into  which  they  lead,  should  be  built 
without    delay. 

The  report  is  signed  by  A.  J.  Parker,  C.  E.  Treman, 
G.  A.  McGuire,  W.  D.  H.  Washington,  D.  B.  Cushman, 
J.  McGarvey,  H.  C.  McCord,  L.  W.  Kirwin,  A.  J.  Deer, 
and  J.  F.  McDonald. 

A  MixoRiTY  Report 

Mr.  E.  W.  Stern,  consulting  engineer,  Xew  York  City, 
a  member  of  this  commission,  in  submitting  his  individ- 
ual report,  stated  that  the  majority  report  does  not  ex- 
press with  sufficient  clearness  and  force  his  views  on  some 
matters  taken  up  by  the  commission.  Tt  is  believed  that 
Mr.  Stern  has  served,  in  a  measure,  as  a  representative 
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of  the  American  Institute  of  Consulting  Engineers  and 
that  his  report  has  been  reviewed  by  a  number  of  well 
known  engineers.  A  considerable  portion  is  reprinted  be- 
low. 

ORGANIZATION  AND  ADMIXISTR.\TION  OF  THE  DEPART- 
MENT OF  HIGHWAYS 
It  is  a  prevalent  idea  with  the  public  that  the  construction 
and  maintenance  of  roads  is  a  %-ery  simple  matter  requiring 
only  ordinary  business  ability.  But  in  no  department  of  Pub- 
lic W"orks  is  there  greater  opportunity  for  the  exercise  of 
sound  engineering  principles,  technical  knowledge  of  the  sub- 
ject, and  true  economy.  A  very  great  deal  of  money  is  being 
wasted  every  year  by  the  road  departments  of  many  of  our 
states  in  ignorant  and  useless  experimentation  on  road  ma- 
terials, and  methods  that  have  been  tried  out  and  long  ago 
abandoned   by  engineers  experienced   in   this  kind   of  work. 

Highways  in  New  York  State  will  never  be  properly  and 
economically  constructed  and  maintained  unless  a  thoroughly 
efficient  engineering  department  be  organized  in  conection 
therewith. 

The  Murtaugh  bill,  which  reorganizes  the  department  of 
highways,  and  which  has  just  become  law.  unfortunately  has 
^rave  defeetM,  both  Id  the  entire  Mobeme  of  orfcnnlzatlon.  and 
in  the  amall  iialarteii  attached  to  the  prinripal  poMitlonH.  These 
defects,  unless  corrected,  would  seriously  hamper  any  honest 
endeavor  thoroughly  to  organize  the  department  on  an  effi- 
cient basis. 

My  criticisms  of  the  existing  law  are  as  follows: 
The  commissioner  Is  not  required  to  be  a  civil  engineer. 
nor  one  ■who  has  had  experience  in  the  construction  of  en- 
gineering works,  nor  in  the  organization  of  engineering  de- 
partments. The  law  would  permit  a  layman  to  fill  this  very 
responsible  position.  If  a  layman  were  chosen,  the  engineer- 
ing organization  is  not  properly  planned  to  be  efficient,  nor  to 
attract  to  it  the  right  kind  of  men.  There  should  be.  under 
the  commissioner,  a  chief  enM^lneer  of  the  hiehivay  department 
who  should  be  directly  responsible  to  the  commissioner  for 
all  the  engineering  work,  and  therefore,  xhould  have  full 
charge  and  renponMllililt.v  In  the  preiiarin^:  of  plnnN  anil  Mpeci- 
flcatlonH,  execution  of  the  eontrartx,  nnil  of  the  eiirr.vInK  out 
of  the  norit,  lilcmixr  of  the  maiulenanee  of  all  ruada  nhleh 
eome    under   the    JurlHdletlon    of    the    department. 

The  chief  engineer  should  have  the  right  to  select  his 
staff,  consisting  of  three  assistant  engineers  and  nine  division 
engineers,  subject  to  the  approval  of  the   commissioner. 

In  such  an  organization,  the  commissioner  would  be  able 
to  hold  the  chief  engineer  entirely  responsible.  The  latter 
could  not  then  complain  about  the  division  of  responsibilities 
which  the  law  permits.  In  which  the  chief  deputy  Is  really 
no  more  than  an  engineering  advisor  to  the  commissioner, 
and  has  not  any  real  responsibility  or  authority  in  the  actual 
execution  of  the  work,  having  absolutely  no  control  over  the 
division  engineers,  who  are  In  actual  charge  of  construction, 
nor  over  the  second  and  third  deputies,  who  have  entire 
charge  of  the  maintenance  and  repairs  of  all  roads. 

The  bin  as  framed  is  not  sufficiently  exacting  as  regards 
the  qualifications  necessary  for  the  so  called  drputleM,  and 
limits  the  selection  from  among  thoKr  who  have  had  prne- 
tlcnl  experience  in  eonHtruetlon  and  maintenance  of  hlKhnayn. 
The  bill  Is  very  weak  In  the  use  of  these  quallflcHtlona,  which 
would  permit  a  man  who  had  been  In  such  a  position  as  fore- 
man over  a  gang  of  laborers  employed  on  road  work,  to  be- 
come a  deputy,  with  all  the  great  and  highly  Important  re- 
sponsibllilles  which  attach  to  the  office.  Furthermore,  It 
would   limit  the  field   of  selection   to  a  small   body  of  men. 

I  would  recommend  that  railroad  engineers  be  eligible  for 
appointment,  as  the  experience  In  grading,  construction  nt 
bridges,  foundations,  drainage,  etc..  gained  In  railroad  con- 
struction Is  applicable  to  the  similar  problems  met  with  In 
highway  construction,  and  a  thorough  knowledge  of  organiza- 
tion and  of  the  handling  of  men,  and  of  business  methods,  a 
thorough  practical  training  In  construction,  and  zeal  and 
efficiency,  are  among  the  qualifications  of  a  successful  chief 
engineer  of  an  Important  railroad.  The  only  qualification  he 
might  be  lacking  In  would  he  experience  In  the  proper  sur- 
faces for  highways,  but  given  the  power  to  obtain  advice 
from  consulting  engineers,  who  have  had  special  experience 
on  this  Hubject,  It  iH  reasonable  to  suppose  that  a  competent 
chief  engineer  from  one  of  our  prominent  railroads  might  be 
an    Ideiil    selecllnn. 

The  compensation  for  the  heads  Is  altogether  Inadequat-' 
to  attract  the  proper  kind  of  men  to  this  department.  The 
commissioner  shoulil  ri-celve  a  salary  of  about  $15,000  u  year, 
the  chief  engineer  of  about  »1 2,000  a  year,  and  each  of  the 
assistant  engineers,  16000  a  year.  This  Increase  over  the  sal- 
aries allowed    In   the   Murtaugh   bill,   amounting   In   all    tn   f>nly 


$19,000  a  year,  ought  to  enable  the  state  to  obtain  the  ser- 
vices of  men  who  are  eminently  qualified  to  fill  such  very 
responsible    positions. 

The  law  requires  that  inspectors  of  construction  Bhall  be 
selected  from  residents  in  the  county  in  ■which  the  highway 
constructed  or  improved  is  located.  While  preference  should 
be  given  to  residents,  we  do  not  believe  that  this  should  be 
mandatory,  as  very  often  the  appointment  of  non-residentsi 
might  be  found  desirable,  or  necessary,  and  decidedly  better' 
for  the  efficiency  of  the  service.  | 

The  chief  engineer,  the  three  assistant  engineers,  and  the 
nine  division  engineers  should  not  come  under  civil-servic- 
requirements,  as  these  men  should  form  part  of  the  official 
family  of  the  commissioner,  and  be  removable  by  him  at  :in\- 
time   for    the    good    of   the    service. 

SELECTION  OF  A  HIGHWAY   COMMISSIONER 
The    selection    of    a    proper    person    for    the    office    of    r<n: 
missioner    is    most    important.       No     matter     how     gooii 
scheme   of  the  reorganization   of  the  department   of  high« 
may  be,  unless  a  ■wise  selection  for  the  position  be  made,   i  i  : 
ical    k-eform   will    not   be   effected. 

The  commissioner  should   be  a  man  of  such  high   char.i.  v 
and  standing  as  to  command  the  respect  and  confidence  of  t!i 
public    at    large.      He    should    be    of    proven    executive    ahilip. 
with    a    thorough    knowledge    of    how    to   organize    such    a    J    - 
partment.  and  chosen  from  the  engineering  profession  if  poN- 
ilble.      Otherwise   he   should    be   one   who   has   had   to  do   with 
the    construction    of    engineering    works. 
TYPES   OF  ROADS 
The  particular  kind  of  a  road  to  use   in  a  certain   locality 
is  a  problem  which  depends  for  its  proper  solution  on  a  num- 
ber   of    important    factors,    such    as    the    kind    and    amount    of 
traffic,    the   sub-soil,    the   climatic   conditions,    the    cost    of  con- 
struction  and    maintenance,    and    the   amount    of   money    avail- 
able for  construction   and   maintenance.      It  would   be   entirely 
out  of  place,  therefore,  to  recommend  any  particular  types   of 
roads,  beyond  calling  attention  to  the  fact  that  there  are  two 
fundamental     requirements      accepted      as     axiomatic      by      all 
authorities  in  road  building:   (1)  Perfect  sub-drainage  and  (2) 
a   rigid   foundation. 

There  is  no  need  for  extensive  experimentation  in  the 
near  future  on  the  part  of  the  state  as  to  what  kinds  of  roads 
to  build.  So  many  methods  have  been  tried,  both  at  home 
and  abroad,  that  intelligent  investigation  of  what  has  been 
already  done  would  be  sufficient  to  indicate  what  types  of 
roads  and  road  surfaces  should  be  eliminated  from  considera- 
tion, and  what  types  are  best  suited  for  particular  localities. 
It  will  doubtless  become  advisable,  from  time  to  time,  to 
experiment  with  new  types,  but  this  may  be  done  on  a  small 
and    Inexpensive   scale. 

It  is  Important  that  we  recognize  the  fact  that  the  diffi- 
culty of  providing  durable  roads  has  been  greatly  augmented 
by  the  introduction  of  automobile  traffic;  the  wear  and  tear 
resulting  In  their  use  being  much  greater  than  from  horse 
vehicles.  We  must  make  up  our  mind  to  make  much  more 
durable  types  of  roads  than  we  have  been  accustomed  to  In 
the    past. 

There  can  be  no  doubt  but  that  the  rapidly  moving  auto- 
mobile and  auto-truck  have  come  to  stay.  This  method  ol 
transportation  is  yet  In  Its  infancy,  and  before  another  gen- 
eration. If  proper  roads  shall  have  been  provided  to  take 
care  of  It,  the  economic  benefit  to  the  community,  resulting 
from    their    use,    will    be    great. 

Another  Important  consideration  Is  the  fact  that  the  monev 
to  construct  new  roads  In  this  state  Is  raised  by  bond  Issuer, 
maturing  In  50  years  from  date  of  Issue.  Therefore  It  would 
be  manifestly  unfair  to  future  generations  to  construct,  with 
this  money,  roads  that  last  only  a  few  years.  If  more  durable 
types  requiring  less  annual  expenditure  for  maintenance  ar- 
economically    practicable. 

MAINTENANCE 
The    proper    maintenance    and    repair    of    existing    roads    is 
Just  as   Important   as   the  construction   of   new   ones. 

It  Is  most  Impoitnnt  that  the  department  of  highways 
should  be  thoroughly  organized  for  this  purpose,  so  that  re- 
pairs may  be  promptly,  economically  and  efficiently  made.  By 
promptly  repairing  small  defects,  not  only  Is  the  road  maile 
better  for  constant  service,  but  also  the  cost  of  maintenance 
la  decreased.  The  amount  allowed  In  the  budgi't  for  main- 
tenance should  be  sutllcli'nt  to  avoid  any  delays  in  making 
Immediate    repairs. 

The  report  flosi'M  willi  ii  lew  miscclliiiicMiiis  iccdiiiiiK'iui- 
iitions  on  pontractH,  chaiiKt's  i"  construitioii.  .specilini- 
tioiiH,  Hliort  linkB,  etc.,  quite  Himilar  to  those  noted  in  the 
ninjority  report. 
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A  Spring  Wheel  for  Automobiles 

Olio  of  the  schemes  over  whuh  a  multitude  of  inventors 
have  worked  without  success  is  the  design  of  a  "spriufi 
wheel"  for  use  on  vehicles.  Many  such  wheels  have  been 
designed  ami  built,  but  the  universal  experience  has  been 
that  the  wear  of  the  joints,  exposed  as  they  necessarily 
are  to  dust,  water  and  mud,  has  made  such  wheels  im 
practicable. 

The  object  of  most  inventors  has  been  to  substitute 
springs  in  the  wheel  itself  in  place  of  the  ordinary  ve- 
hicle springs.  Such  springs  require,  of  course,  a  large 
range  of  motion  and  corresponding  movement  of  the 
joints.  In  recent  years,  however,  inventors  have  sought 
to  devise  spring  wheels  as  a  substitute  for  pneumatic 
tires.  Such  springs,  of  course,  need  have  no  greater 
range  of  motion  than  the  tire  itself,  that  is,  a  small  frac- 
tion of  an  inch.  In  such  wheels  motion  in  the  joints 
can  be  reduced  to  a  minimum. 

A  spring  wheel  of  this  latter  type  was  exhibited  at  the 
recent  Motor  Truck  show  in  New  York  City  and  was 
briefly  referred  to  in  our  issue  of  Feb.  20.  At  our  re- 
quest, the  maker  of  the  wheel,  the  Seaton  Wheel  Co.,  of 
Nashville,  Tenn.,  has  furnished  us  material  from  which 
the  accompanying  illustration  and  the  following  de- 
scription have  been  prepared. 

Fig.  1  shows  a  view  of  the  whole  wheel  as  applied  to 
a  motor  car  and  in  Fig.  2  views  are  shown  of  a  single 
spring  element.  .4  shows  the  element  in  an  unstrained 
state ;  B,  the  same  element  under  stress.  This  element 
consists  of  a  stout  spiral  spring  with  each  straight  end 


Fig.  1.  A  New  Type  of  Spkixg  Wheel  Applied  to  an 

ArTOiroBiLE 

terminating  in  a  ball  and  socket  joint,  one  of  the  socket 
bearings  being  attache<l  to  the  wheel  rim  and  the  other 
to  the  extended  hub.  The  inner  and  outer  of  these  bear- 
ings are  attached  alternately  to  the  rim  of  the  wheel  and 
to  the  inner  wheel.  The  ball  and  socket  joints  are  packed 
Avitli  grease. 

Important  points  worth  noting  about  this  arrangement 
are  that,  since  the  rim  and  the  extended  hub  are  both 
rigid,  the  total  stress  due  to  the  load  is  divided  between 
all  the  springs  on  the  wheel. 


It  is  claimed  also  that  uhcn  IIk;  wluiel  is  running  at 
higii  spceil  the  centrifugal  fon-e  acting  ujton  the  inner 
wheel,  due  to  the  fact  that  the  center  of  gravity  of  the 
rotating  rim  is  higher  than  the  center  of  rotation  of  the 
hub,  tends  to  oUset  the  elfect  of  the  load  and  raise  tin- 
hub  toward  the  center  of  revolution  of  the  outer  rim. 

The  practical  advantage  claimed  for  this  spring  wheel 
is  that  it  ])ermits  the  use  of  .solid  tires  on  the  wheels, 
while  retaining  the  easy  riding  qualities  of  the  pneumatic 


Fig.  2.  \u:\\'s  of  the  Spring  Element  (B  Unstuain-ei), 
B  Strained)  from  the  Spring  Wheel 

(Seaton  Wheel  Co..  Nashville.  Tenn..  matters.) 

tired  wheel.  It  is  stated  that  a  set  of  wheels  has  been 
run  on  a  touring  car  over  45,000  miles  with  no  percepti- 
ble wear. 


An  Inveatigration  of  the  Efflciency  of  Trusts  was  proposed 
by  Hon.  Wm.  C.  Redfield.  Secretary  of  Commerce,  in  an  ad- 
dress before  the  American  Cotton  Manufacturers'  Association 
Apr.   9;  extracts  follow: 

I  wish  to  sugrgrest  a  new  subject  of  inquiry  for  the  Bureau 
of  Corporations.  The  air  has  been  full  for  years  past  of  dis- 
cussion of  the  trusts.  It  is  alleged  upon  the  one  hand  that  the 
trusts  are  necessary  for  our  industrial  efflciency.  There  has 
been  discussion  altogether  too  brief,  on  the  other  hand,  .as  to 
whether  the  trusts  are,  as  a  matter  of  fact,  industrially  effi- 
cient  or  not. 

A  good  many  years  ago  the  late  Edward  M.  Shepard  said 
to  me  that  he  believed  the  trust  form  of  organization  carried 
within  itself  the  seeds  of  its  own  decay;  that  its  economies 
were  more  apparent  than  real  and  that  the  serious  dilfioulty 
in  obtaining  men  who  could  manage  efficiently,  with  tirm 
grasp  and  thorough  control,  these  great  organizations,  would 
result  in  ultimate  segregation. 

The  point  I  now  bring  before  you  is  this:  That  we  do  n.it 
Isnow.  from  any  mature  and  exact  study,  whether  the  so  called 
trust  form  of  organization  is  industrially  efficient  or  wlieiher 
it  is  not.  We  are  dealing  with  it  in  a  sense  as  a  nati  mal 
menace,  whereas  the  fact  may  be  that  it  menaces  chiefly  itself 
and  the  people  that  are  interested  in  its  securities.  Whether 
this  is  true  or  not.  I  do  not  pretend  to  say.  It  does  seem  to  be 
sufficiently  important  to  warrant  a  thorough  study  of  the 
matter. 

Certain  economies  are  obvious  in  the  formation  of  a  trudt. 
Are  or  are  not  these  economies  superficial,  in  the  sense  that 
the  formation  of  a  trust  brings  into  action  certain  less  visible 
but  moi'e  potent  elements  that  talte  away  from  economy?  Is 
it  or  is  it  not  true  that  the  major  motive  in  the  forming  of 
the  trust  is  the  profits  of  the  promoters  that  organize  it?  Are 
the  economies  of  centralized  organization,  of  reduced  com- 
petitive outlays,  more  than  balanced  b.v  certain  economic 
weaknesses   which  do   not  arise   in  the   smaller  concerns? 

There  is  a  point,  as  manufacturers  well  know,  up  to  which, 
as  product  increases  in  quantity,  cost  is  reduced,  by  reason 
of  the  distribution  of  the  burden  charge  over  a  greater  output 
and  its  consequent  reduction  per  unit  of  that  output.  There 
seems  to  come  a  point  where  this  process  stops,  and  beyond 
which  the  increase  of  output  is  done  at  an  increasing  expense. 
This,  of  course,  varies  under  different  conditions,  but  there  is 
■wViat  seems  to  be  the  shadow  of  a  law  here  which  should  be 
more  thoroughly  understood. 

Is  it  practically  possible  for  men  to  guide  with  equal 
individual  efficiency  fifteen  thousand  men.  five  hundred  men. 
and  fifty  men?  Is  there  a  point  where  the  mere  nerves  and 
fibers  of  the  industrial  organization  required  to  handle  the 
larger  force  becomes  so  complex  and  delicate  that  tlie  fric- 
tional  transmission,  so  to  speak,  of  the  will  and  thought  of 
the  Iiead  becomes  so  great  that  it  is  weakened  or  lost?  We 
hear  that  the  personal  relation  between  master  and  men  is 
tost;  that  sometimes  the  separate  units  forming  the  trust 
operate  on  a  somewhat  individual  basis,  too  little  related  to 
the  policy  of  the  central  office.  What  the  precise  facts  are 
■we  do  not  know.  The'S'  need  to  be  thoroughly  investigated, 
for  we  may  come  to  find  that  the  remorseless  law  of  economics 
is  worlsing  its  way  irrespective  of  legislation,  and  that  the 
light  of  economic  truth,  once  found  and  fully  turned  upon  the 
subject,  may  make  clear  a  way  which  to  many  has  seemed 
rough  and  hazardous. 
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Notes    on  the  Pitot  Tube 

By  Johx  Airet* 

Recently  the  writer  became   interested   in  the  theory 
underlying  the  action  of  the  Pitot  tube.     A  few  writer.s 

state  that  h  =  —    l)ut  do  not  attempt  to  prove  it  as  a  ra- 

tioual  basis.  Those  who  atterajit  a  proof  approach  the 
problem  by  considering  the  column  of  water  to  be  sus- 
tained by  the  impact  of  a  jet  of  water  of  cross-sectional 
area  equal  to  that  of  the  pipe.     This  leads  to  the  result 

that  h  =  — .  The  assumption  made  that  the  jet  is  devi- 
ated through  90°  is  admittedly  inaccurate,  therefore  the 
result  is  written  /t  =   c  — ,  where  c  is  empirical.     And 

then  for  a  reason  not  very  definite  another  empirical  con- 
stant c'   (=   2  c)   is  introduced  and  the  result  becomes 
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Fio.  1.  Srx  P'omis  of  I'itot  Tibk  Tksted 

For  substantiation  and  amplification  of  the  above 
statements  any  standard  textbook  of  hydraulics  may  be 
consulted;  also  a  pa|>cr  by  G.  S.  Williams  (Trans.  Am. 
Soc.  C.  E.,  Vol.  27,  Parts  1  and  2).  In  the  hist-men- 
tioned  reference  claim  is  made  to  having  constructed 
tnbcH  such  that  c'  in  cq.  (1)  was  greater  than  unity, 
aithongh  tiie  tubes  actually  made  use  of  had  cocdicicnis 
smaller  than  unity — some  of  them  considerably  so. 

Cliiirch's    "Mechanics"   slates    that    Wcisbach    verified 

.,.2 

h  =  for   fine   tubes   with    thick    walls,   and    that     I'itot 


1.5  .      for  a  coniral  miMitlipicic  IJazin 
2 1/  ' 


had  <ililaiiii-d  It 

has,  however,  obtained   results  in  which  the  actiud  bead 

differed  from  —  by  a  snudi  fraction  of  one  per  rent.  only. 


The  writer  performed  experiments  with  tubes  (a),  (b), 
(c),  (Fig.  1),  these  being  made  of  Yo-in.,  1-in.,  and  l^/^- 
in.   gas  piping  respectively,   and   was   surprised   to   find 

h    =  —  to  within  experimental  error,  which  was  under 

one  per  cent.  This  suggested  that  the  momentum  theory 
was  quite  a  misapplication,  and  that  the  logical  basis 

was^r— . 

It  is  to  be  noticed  that  considerations  of  energy  also- 
lead  to  the  statement  that  Ji  =  — ,  because  the  work, 
done  in  erecting  a  column  of  water  of  height  /(,  cross- 
section  a.  and  density  w,  is  altw  :-j.  Also  the  energy  pre- 
viously stored    in   the  same  water   in   kinetic  form  was- 

aliw  - — .     If  we  could  assume  these  two  to  form  an  equal- 
■iy  ^ 

h  v^ 

itv  the  result  would  be  obtained  that    <i/iw  -:   =  ahw  -r— .. 

■i  -ig 

or  11=       . 
9 
The    following    proof    was    deduced    as    establishing 

h  =  —-  as  the  rational  basis. 

PitooF — Fig.  2  shows  a  horizontal  sec'tion  of  the  pipe 


Fig. 


Sketch  of  Stkka.m  Lixks  auoini)  Mouth 

OF   TUBKS 


with  an  approximation  to  the  form  of  the  stream  lines. 
The  water  inside  the  pipe  will  clearly  be  dead,  and  this 
dead  water  will  extend  into  some  region  outside  the  pipe 
as  shown  by  the  .shaded  area.  The  legitimacy  of  the 
proof  depends  in  no  way  on  the  ])articular  shape  of  this 
area.  Assuming  that  snuxith  niotimi  exists,  i.e.,  no  dis- 
continuity of  flow  occurs,  or,  more  definitely,  the  velocity 
of  any  stream  line  can  not  be  more  than  inlinitcsiinally 
dilfcront  from  the  velocity  of  a  stream  line  infinitesi- 
mally  distant  from  it,  then  it  follows  that  thr  boiimlanj 
of  dead  iral'T  unisl  he  a  si  ream  Hue  of  injiinlesiiiial  mo- 
tion. 

As  the  preceding  sentence  is  of  fundamental  impor- 
tance in  the  following  proof  it  may  be  desirable  to  discuss 
it  more  thoroughly.  After  a  short  time  steady  condi- 
tions will  .set  in,  i.e.,  at  any  point  in  space  the  successive 
particles  of  water  pa.ss  this  ])oint  in  the  same  direetion 
and  with  the  same  velocity,  'i'liat  steady  conditions  »ct 
in  nuiy  be  seen  ai>i>ro\imatcly  from  ins])eclion,  although 
Ibis  is  seen  to  be  no  longer  true  as  the  water  leaves  the 
olistruction.  As  an  excellent  example  of  this  principle 
observe  the  beautifully  smooth  motion  of  the  water  near 
tlie  bow  of  a  bout  .sailing  on  a  calm  sea:  but  eddies  are 
us\udly  found  at  the  stern  no  matter  how  i-mIiu  the  sen. 
If  it  be  conceivable  let  the  water  at  the  end  of  the  ])ipe 
be  bounded  by  water  moving  with  a  finite  velocity.  Then 
as  water  is  a  fluid  (i.e..  a  sidistani<'  that  will  yield  with 
lime  to  the  snndlest  shearing  stress)  and  is  not  a  niathe- 
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niatically  rrictioiik'ss  iluiil,  it  I'dllows  thai  tlu^  iKunidiii;.' 
stream  lines  will  dray  the  dead  water  into  motion  and 
so  the  surl'aee  dividing  dead  water  from  moving  water 
will  be  moving  inwards — or  in  other  words  conditions 
arc  not  yet  steady.  (Granted  that  steady  conditions  set 
in,  then  if  a  i)ath  he  followed  from  dead  water,  keejiing 
always  at  right  angles  to  the  stream  lines,  the  velocity 
will  change  from  zero  to  a  finite  quantity  by  a  gradual 
variation,  or  the  boundary  of  dead  wati'.r  is  a  sircnm  line 
of  infiiiilcsiiiial  motion.  There  will  he  some  particular 
stream  tubes  which  remote  from  the  pil)e  have  a  velocity 
V  (=  velocity  of  stream)  and  then  as  they  approach  the 
mouth  of  the  pipe  gradually  spread  out,  the  speed  mean- 
while decreasing  until  they  skirt  the  dead  water  and  the 
speed  has  become  infinitesimal. 

If  Bernoulli's  equation  be  written  out  for  points  A  and 
B.  these  being  points  on  a  stream  line  which  skirts  the 
dead  water,  we  obtain. 


!!4  J-  /,    +  atmos.  press.  =  p  +  ^  +  atmos.  press 


(2) 


in  which  h-^  =  depth  of  point  A  below  the  surface. 

p  —  pressure  in  dead  water,  which  will,  of  course,  be 
constant  at  all  points  in  a  horizontal  plane. 

Also,  if  h  is  the  height  to  which  the  water  in  the  tube 
rises  above  the  level  of  the  water  surface,  and  a  is  the 
cross-sectional  area  of  the  pipe,  then 

pa  =  {hi-\-h)wa  (3) 

Now.  VA  is  the  velocity  of  the  stream,  and  vb  is  infini- 
tesimally  small: 

Therefore 


Hence 


2.9 


(4) 


(5) 


Xote:  This  proof  applies  equally  well  to  cases  (d), 
(e)  and  (/)  of  Fig.  1,  merely  an  alteration  to  Fig.  2 
being  required. 

The  only  part  of  this  proof  at  which  caviling  might  be 
legitimate  is  the  part  given  in  italics.  If  stream-line  mo- 
tion is  broken  up^  if  turbulence  occurs,  then  discontinui- 
ties may  occur  plentifully,  with  the  consequent  invalid- 
ating of  the  proof.  In  this  case  vb  would  be  greater 
than  zero,  from  which  it  follows  that  the  height  actually 
ol)tained  would  be  less  than  that  given  by  eq.  (5).  If 
the  above  theory  is  correct  it  is  quite  impossible  to  ob- 

,.2 

tain  a  height  greater  than  — ,  for  the  greater  the  turbu- 

2^ 
lencc  the  greater  is  vb  and  correspondingly  smaller  is  h. 
In  order  to  throw  some  possible  light  on  the  above 
results  the  writer  by  the  kind  permission  of  Prof.  H.  C. 
Sadler  made  further  use  of  the  Naval  Tank  at  the  Mi(  h- 
igan  University  to  test  Pitot  tubes  with  (1)  a  bell 
mouth  opening,  (2)  a  mouth  diverging  inwards,  (3)  a 
circular  disk  fastened  to  the  end  of  the  pipe.  These 
types  were  chosen  as  representing  extreme  cases  of  all 
possible  variations.     In  each  case  the  results  were  again 

within  1.5%   of  '- and   always  below.     Case     (/)     gave 
3  // 

K-   as  nearly  as  measurements  could  be  made.     This  is 


as  would  be  expected   from  tin;  proof  given,  as  casi-   (/; 
is  tlie  one  least  likely  to  cause  turbulence. 

The  disparity  between   these   rcsult.s  and  experiments 

where  a   height  greater  than    -    has  been   obtained   re- 
•iy 

quires  explanation. 

The  Xaval  Tank  is  an  ideal  means  of  performing  these 
experiments,  becausi'  no  uncertain  knowledge  of  speed  ex- 
ists as  tloes  in  measuring  the  (puintity  of  watiT  delivered 
from  a  pipe  and  assuming  an  accurate  knowledge  of  how 
the  velocity  is  distributed  over  a  cross-section.  Also,  the 
change  of  velocity  due  to  the  introduction  of  the  Pilot 
tube  is  avoided  in  using  the  tank. 

The  writer  would  be  extrenudy  interested  in  a  dis- 
cussion of  above,  especially  from  those  who  have  made 
e.xperiments  which  are  in  disagreement  with  his  own, 
and  to  facilitate  that  discussion  gives  the  following  sum- 
mary of  his  views : 

(a)  The  momentum  theory  is  untenable,  as  the  as- 
sum])tions  made  are  too  wide  of  the  mark. 

(i)     If  stream-line   motion   exists  then   the   equation 

h  =  —  is  rigidly  correct  both  in  practice  and  in  theory. 

(f)  The  greater  the  disturbance  to  stream-line  mo- 
tion the  greater  the  discrepancy  between  the  e.xperimental 

head  and  t-  ,  /(  always  being  less  than  —  ■ 

(d)  If  the  obstruction  is  small  compared  to  the  cross- 
section  of  the  waterway,  e.g.,  a  Pitot  tube  in  a  tank  or  a 
canal,  but  not  necessarily  a  Pitot  tube  in  a  pipe,  then 
the  height  both  theoretically  and  practically  cannot  be 

p- 
greater  than  ^:, — . 
2y 

(c)  As  speed  increases  (c)  becomes  more  pronounced, 
though  at  10  ft.  per  second  the  effect  of  this  was  only 
about  1%. 

(/)  E.xperiments  where  the  height  differed  widely  from 

;r—      are  probably,  in  a  great  many  cases,  accounted  for 

by  inaccurate  measurement  of  the  static  head  by  the  sec- 
ond leg  of  the  Pitot  tube. 


Geared  Steam  Turbines  for  ship  propulsion  were  described 
by  Sir  Charles  Parsons  in  a  paper  read  before  the  Institution 
of  Naval  Architcct.s  in  London,  on  Mar.  13.  He  stated  that 
the  aggregate  power  of  the  vessels  which  are  now  in  service 
equipped  with  steam  turbines  driving  the  propellers  through 
gearing  is  about  26,000  hp.  These  represent  cargo  steamers, 
cross-channel  steamers  and  warships.  There  is  under  con- 
struction at  the  present  time  turbine  machinery  and  mechan- 
ical gearing  for  vessels  representing  an  aggregate  of  over 
120,000  hp.  Included  in  this  are  two  vessels  of  over  20.000  hp. 
each.  The  two  Channel  steamers,  plying  between  Southamp- 
ton and  Havre,  which  have  about  5000  hp.  with  a  speed  of 
about  18  knots,  show  a  fuel  economy  of  about  40%.  com- 
pared with  similar  vessels  driven  by  turbines  mounted  di- 
rectly on  the  propeller  shaft.  .\  cargo  steamer,  the  "Cairn- 
cross,"  recently  built  by  Messrs.  William  Doxford.  of  Sunder- 
land, is  equipped  with  steam  turbines  with  a  normal  speed 
of  1700  r.p.m.  geared  to  the  propeller  shaft  with  a  speed  re- 
duction such  that  the  propeller  shaft  runs  at  63  r.p.m.  The 
coal  consumption  trial  of  this  vessel  compared  with  that  of 
a  sister  ship  equipped  with  triple-expansion  reciprocating  en- 
gines showed  a  saving  of  15%  for  the  geared  turbine  in- 
stallation. An  improved  method  of  cutting  the  teeth  of  the 
helical  gears  has  been  developed  in  the  Parsons  shops  and 
enables  the  teeth  to  be  finished  with  a  much  higher  degree 
of  accuracy.  The  results  of  this  improved  tooth-cutting  ma- 
chine is  to"  greatly  reduce  the  vibration  and  noise  in  the  op- 
eration of  the  gearing. 

Another  twin-screw  geared  turbine  steamer  to  run  to  the 
Isle  of  Man  has  recently  been  equipped  with  SOOO-hp.  engines. 
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Present    Status    of   the    Telephone    In- 
dustry in  the  United    States 

The  1912  report  of  Theodore  M.  Vail,  president  of 
the  American  Telephone  &  Telegraph  Co.,  shows  that 
there  are  T,1:56,U00  subscriber  stations  in  70,000  places 
of  the  country  (besides  some  4,000,000  stations  of  inde- 
pendent companies).  This  figure  is  to  be  compared  with 
65,000  post  offices,  60,000  railroad  stations  and  25,000 
regular  telegraph  offices;  2,503,000  of  these  subscriber 
stations  were  operated  by  local,  cooperative,  or  rural  con- 
cerns having  connection  rights  with  the  Bell  system.  The 
total  length  of  wire  in  use  by  this  company  was  14,611.- 
000  miles,  of  which  1,678,000  miles  were  added  during 
the  year  1912.  Of  this  total  length  some  2,200,000  miles 
is  in  toll  lines.  These  figures  do  not  include  the  wires 
operated  by  the  connecting  companies  noted  above.  The 
daily  average  of  total  telephone  conversations  reached 
the  figure  of  26,310,000,  of  which  738,000  were  toll-line 
connections.  Comparison  with  similar  statistics  for 
Europe  shows  that  all  foreign  countries  combined  have 
only  about  40%  the  telephone  traffic  of  the  United  States, 
though  showing  31/2  times  the  telegraph  traffic  and  twice 
the  first-class  mail  traffic. 

The  total  cai)italization  (including  duplications)  of  the 
Bell  system  is  .$1,294,835,000,  of  which  $568,977,000  is 
owned  and  in  the  treasury  of  the  sy.-:tein.  The  stocks, 
bonds  and  notes  outstanding  in  the  hands  of  the  public 
at  the  close  of  the  year  aggregated  .$725,900,000.  Ad- 
ding $25,300,000  in  current  accounts  payable,  and  sub- 
tracting $73,400,000  of  liquid  a.'s.sets,  cash  and  current  ac- 
counts receivable,  a  figure  of  $677,800,000  is  given  as  the 
net  permanent  capital  obligation  of  the  whole  system 
outstanding  in  the  hands  of  the  public.  Appraisals  of 
the  physical  property  of  all  the  companies  of  the  Bell 
system  have  been  made  by  the  company's  engineers  and 
it  is  announced  that  the  book  cost  of  Aug.  1.  1912,  is 
about  $736,000,000  with  a  cost  of  reproduction  of  $797,- 
000,000,  not  including  anything  for  intangible  a.ssets 
of  any  sort. 

The  steady  increase  in  operating  exj)ense  per  sub- 
scriber's station,  which  has  been  a  striking  feature  of 
previous  yeans'  operations,  was  checked  in  1912  with  a 
slight  improvement  over  1911.  A  small  increase  in  the 
investment  per  station  has  brought  this  up  to  $143,  which 
sum,  however,  is  only  half  the  figure  for  1895.  The  net 
revenue  per  station  was  $9.29  in  1912  compared  with 
$23.52  in  1895,  due  to  a  50%  decrease  of  rates  and  gross 
revenue  following  a  reduction  of  nearly  50%  in  main- 
tenance, depreciation  and  similar  expenses.  The  per- 
centage on  plant  investment,  required  for  maintenance 
and  depreciation,  is  nearly  the  same  throughout  this  per- 
iod since  investment,  maintenance  and  depreciation 
have  been  reduced  together.  It  is  contended  that 
the  comjjany,  by  improvements  in  operation  and  or- 
ganization during  these  years  has  cut  in  half  tho.xe  ex- 
penses not  varying  directly  with  the  jihysical  plant  and, 
by  improvements  in  its  art  and  business,  has  rut  in  two 
the  investment  per  subscriber  station.  The  claimed  re- 
sult is  that  the  average  net  profit  is  but  slightly  decreased 
although  the  cost  to  a  subscriber  is  about  one-half,  lii- 
ridentally,  the  service  is  more  reliable  and  more  com))re- 
hensive. 

In  the  engineering  department,  an  important  feature 
of  the  work  has  consisted  in  putting  into  effect,  in  tin- 


plants  and  services  of  the  various  associated  companies 
about  the  country,  the  numerous  improvements  which 
have  very  recently  been  developed  and  standardized. 
The  success  with  devices  and  methods  (Pupin  "loading" 
svstem)  employed  for  improving  transmission  and  ex- 
lending  the  talking  distances  on  the  Xew  York-Denver 
line  (see  Engineering  Xews,  May  25,  1911)  has  led  I 
to  a  systematic  introduction  of  these  improvements' 
throughout  the  country,  so  that  at  the  end  of  1912  a  total 
of  54,750  miles  of  heaviest-gage  wire  had  been  equipped 
with  these  improvements,  doubling  their  transmission 
efficiency  and  securing,  without  expenditure  for  new 
wires,  "phantom  circuits"  equivalent  to  12,600  miles  of 
heaviest-gage  wire. 

Places  heretofore  too  remote  for  intercommunication 
have  been  brought  together  and  improvement  in  the  ser- 
vice of  distant  cities  has  been  made.  The  plans  in  hand 
contemplate  extension  of  four  heavy  wires  from  Denver 
to  San  Francisco,  so  as  to  permit  conversation  across  the 
continent. 

Specifications  have  been  prepared  for  a  new  type  of 
cable  carrying  900  pairs  of  wires  in  the  space  formerly 
required  for  600  pairs,  the  latter  number  being  the  larg- 
est which  it  has  been  heretofore  feasible  to  employ.  Trou- 
ble has  been  found  from  vibration  from  overhead  cables 
resulting  in  crystallization  of  the  lead  alloy  of  the  sheath. 
An  improved  (but  less  expensive  alloy)  has  been  suc- 
cessfully developed  and  this  will  also  save  $300,000  per 
year  in  first  cost  of  overhead  cable  construction.  Im- 
provements in  local  operating  efficiency,  toll-line  effici- 
enc)',  switchboard  apparatus,  etc.,  represent  savings  esti- 
mated (conservatively,  it  is  claimed)  at  over  $1,000,000 
per  year.  Although  such  savings  are  real  and  accrue 
from  year  to  year,  it  is  held  difficult  or  even  impossible 
to  trace  them  in  the  books  of  the  company,  since  they 
are  offset  by  increa.ses  in  the  cost  of  other  materials  enter- 
ing into  construction.  The  effect  of  such  savings,  therefore, 
lies  in  preventing  the  total  costs  from  rising  as  high  as 
they  would  otherwise. 

The  president's  report  concludes  with  many  expressions 
of  the  company's  willingness  to  cooperate  with  govern- 
ment regulating  commissions  everywhere  and  particularly 
with  the  Interstate  Commerce  Commission,  which  re- 
cently has  been  charged  with  the  investigation  of  the 
American  Telephone  &  Telegra])h  Co.,  leading  to  the 
formulation  of  a  national  policy  towards  this  utility, 
which  openly  aims  towards  a  monopoly  of  telephone  and 
telegraph  service  and  believes  in  the  benefits  arising  from 
such  a  situation. 


Onuuit  CoMtii  and  Mrthodn — In  the  annual  report  of  the 
Director  of  the  Hureau  of  the  Census  for  the  fiscal  year  end- 
ing .lune  30,  1912,  It  Is  stated  that  the  13th  decennial  censui 
(1910)  has  cost  to  date  $1C,171.593,  about  half  of  which,  or 
»7, 223, 385,  was  expended  for  Held  work.  The  census  bureau  had 
much  dlfllculty  In  ^ettln»7  competent  enumer.itors  and  the  re- 
sults obtained  were  In  many  cases  very  unsatisfactory.  The  dl« 
rector  states  that  there  Is  reason  to  believe  that  the  actual 
number  of  Inhabitants  was  ascertained  with  "approximate 
nccuracy"  and  that  the  principal  Interrogatories  on  population 
and  agricultural  .schedules  were  answered  with  "a  fair  de- 
Kne  of  accuracy,"  but  he  emphasizes  the  need  of  trained 
enumerators  and  auKReats  that  part  of  this  work  In  the  future 
b(  performed  by  mall  carrli'rs.  The  director  states  further 
that  there  Is  no  way  of  measuring  precisely  what  the  margin 
of  «*rror  Is  In  any  case;  It  Is  sufflclent  evidence  of  the  need  of 
'mprovi'd  methods  that  In  multitudes  of  cases  Interroxatorloi 
which  are  prfjperly  applicable  are  not  answered  at  all,  and 
that  statistics  tm  several  subji'cts  as  tabulated  show  rela- 
tionships  which   are  obviously   wronn- 
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to   tin;   I'iRt   that  lie 
Indians  at  tlie  same 


jiDsition  as  Cliicl' 
could  run  a  railway  survey 
linic* 

From  the  quiet  old  college  Mr.  Schuyler  stepped  di- 
rectly into  the  stern   and  picturesque  life  of  the   West. 
ny  times  during  his  early  experiences  in  Kansas  and 
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James  Dix  Schuyler* 

The  (Icalh  of  James  Dix  Schuyler,  last  Se|>leinl)er, 
closed  an  admirably  developed  career.  Trained  from 
youth  in  the  rough  school  of  hard  work  he  was,  among 
men  of  eminence  in  his  profession,  a  most  truly  repre- 
gentative   Western  engineer. 

The  son  of  Phillip 
t'hurch  Sciiuyler  and 
Lucy  M.  (Dix)  Schuy- 
ler, James  Dix  Schuy- 
ler was  born  at  Ithaca, 
N.  Y.,  May  11,  18I.S. 
Of  distinguished  an- 
cestry, his  early  educa- 
tion at  Friends  Col- 
lege was  representative 
of  the  best  American 
traditions  and  ideals 
and  unquestionably 
had  a  powerful  influ- 
ence in  the  formation 
of  his  character. 

His  years  at  Friends 
(.'ollege,  from  1863  to 
1868,  gave  an  intel- 
lectual foundation 
eagerly  and  soundly 
built  upon,  although 
it  would  seem  that  his 
experience  there  could 
have  included  but  little 
of  the  so  called  "higher 
education."  Yet  James 
Dix  Schuyler  was  not- 
able as  a  man  of  the 
broadest  culture,  of 
scholarly  attainments 
and  cultivated  taste. 
His  mind  was  active, 
orderly  and  well  bal- 
anced, with  a  vast  ca- 
pacity for  selective  as- 
similation and  sus- 
tained effort. 

Shortly   after   leav- 
ing school  in  1869,  Mr. 
Schuyler  joined  a  rail- 
way   survey    party 
Colorado.     Those 
rough     days 
^^'est,  and  railway 
limiuary   surveys,   and 
even   location   survey 
were    matters    of    con 
siderable   hazard.    The 
Indians  were  constant- 
ly giving  trouble,  and  the  youngster  from  the  East  was 
likely  to  get  a  good  deal  of  experience  not  of  a  strictly 
professional  character.  That  it  had  its  value,  however,  is 
indicated   by   the   remark   credited   to  the   late   Howard 
Schuyler,  elder  brother  of  James  Dix  Schuyler,  that  he 

'Those    who   have    read   a    letter    narrating   one    of   Howard 
•Contributed   by  request   by  George   Sydney   Binckley.   Con-       Schuyler's  adventures,   published  in  our  issue  of  July  20,   1911, 
suiting  Engineer,   Los  Angeles,   Calif.  yyill  be  ready  to  belieye  this. — Ed. 


^    / 


Colorado  on  the  location  surveys  for  the  Kansas  Pacific 

and  with  the  Denver  & 
Uio  (Jrande  liys.,  the 
field  parties  were  com- 
pelled to  take  cover 
from  the  Indians; 
sometimes  the  instru- 
ments were  abandoned 
in  the  urgency  of  re- 
treat, so  sudden  would 
be  the  alarm,  and  on 
one  occasion,  in  the 
thick  of  a  hot  fight, 
Mr.  Schuyler  was  shot 
through  the  leg. 

All  his  life  alert  to 
the  call  of  wild  places, 
those  first  years  of 
young  manhood,  filled 
as  they  were  with 
hardship,  danger,  and 
engrossing  work, 
bound  him  to  the 
West,  and  he  was  a 
part  of  the  West  to  the 
end. 

From  1873  on  Mr. 
Schuyler  lived  in  Cali- 
fornia. There  his  first 
professional  work  was 
as  Division  Engineer 
of  the  North  Pacific 
Coast  E.E.,  from  Ross 
A'alley  to  San  Eafael. 
In  1874  he  was  ap- 
pointed Chief  Engi- 
neer of  the  Stockton 
&  lone  R.R.,  but  when 
this  project  failed  fi- 
nancially, he  took  up, 
for  the  time  being, 
work  as  a  newspaper 
writer  on  the  Stockton 
t. 
probable  that 
experience 
began  the  development 
of  a  literary  style  that 
,  was   always   admirable 

\  and   highly   character- 

istic of  the  man.  With- 
out pedantry,  he  was  a  master  of  English,  and  in  his  per- 
sonal correspondence  there  was  always  an  inimitable  ease 
and  charm,  so  truly  his  own  that  it  expressed  the  very 
essence  of  his  personality.  Even  his  professional  papers 
and    technical    articles  exhibited    this    same    fluent    and 
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graphic  use  of  language.  He  was  one  of  the  few  who  speak 
and  write  their  language  in  the  same  terms.  This  ca- 
pacity for  expression  was  beyond  doubt  of  great  import- 
ance to  ilf.  Schuyler  in  his  broad  engineering  practice, 
and  his  lucid  and  pleasing  .style  was  an  important  factor 
in  the  presentation  of  his  conclusions  as  embodied  in 
professional  reports. 

In  1878  Mr.  Schuyler  was  appointed  Assistant  State 
Engineer  of  California;  and  in  this  capacity  he  was 
placed  in  charge  of  the  irrigation  investigations  then  be- 
ing conducted  by  the  State  Engineering  Department. 
These  investigations,  made  during  the  early  period  of  ir- 
rigation development  in  the  West,  covered  a  large  part  of 
the  great  central  valley  of  California. 

During  the  four  years  that  he  was  in  charge  of  this 
work,  as  a  man  of  broad  and  comprehensive  imagination, 
he  could  not  fail  to  gra.sp  the  enormous  future  import- 
ance of  irrigation.  Although  from  1882  to  1884  he  wa': 
Chief  Engineer  and  Superintendent  of  the  Sinaioa  & 
Durango  R.R.  in  Me.xico,  he  must  already  nave  felt  his 
life  work  to  lie  in  the  field  of  hydraulic  engineering,  and 
from  that  time  forward  he  departed  but  little  from  his 
chosen  specialty. 

Following  a  very  unprofitable  venture  as  contractor  for 
a  section  of  the  seawall  on  the  water  front  of  San  Fran- 
cisco in  1884,  he  was  placed  in  charge  of  the  completion 
of  the  Sweetwater  dam*,  near  San  Diego,  Calif. 

The  history  of  this  interesting  work  is  well  known,  es- 
pecially to  Western  engineers;  but  it  is  worth  while  to  re- 
call that  the  original  design  of  the  dam,  as  projected, 
was  by  F.  E.  Brown,  who  designed  and  supervised  the 
construction  of  the  famous  Bear  Valley  damf,  that  slen- 
der granite  arch  which  has  defied  time,  water,  ice  and 
critics  for  a  good  many  years,  and  still  stands  although 
(according  to  some)  a  mathematical  impossibility. 

Rejecting  as  too  radical  the  original  plans  of  Mr. 
Brown,  Mr.  Schuyler  designed  for  the  Sweetwater  site  an 
arched  dam  with  what  was,  at  that  time,  a  very  bold 
cross-section,  by  giving  (in  the  face  of  the  disapproval  of 
some  very  learned  authorities)  due  weight  to  the  element 
of  support  provided  by  the  arched  form  of  the  structure. 
This  takes  little  courage  nowadays,  but  at  the  time  when 
the  Sweetwater  dam  was  built  precedents  for  such  a  de- 
sign were  few,  and  the  weight  of  authoritative  disap- 
proval was  heavy. 

Although  by  no  means  comparable  even  in  boldness 
with  some  of  his  later  engineering  work,  Mr.  Schuyler 
found  in  the  Sweetwater  dam  his  opportunity.  Here  was 
a  chance  to  demonstrate  his  courage  and  faith  in  him- 
self, and  he  made  good  use  of  it.  It  is  interesting  to  con- 
sider that  although  he  himself  could  never  have  doubted 
for  an  instant  the  perfect  security  of  this  dam,  the  fact 
that  it  stood  when  the  reservoir  filled  made  his  reputation 
in  California.  It  is  still  more  curious  that  when  through 
insufficient  spillway  capacity  the  dam  was  overtopped  by 
an  unjirccedented  flood  that  poured  over  the  entire  crest 
and  tliuridcrcd  on  the  fof>tings  !MJ  ft.  below,  he  received 
additional  credit  because  the  dam  stood,  instead  of  (he 
natural,  even  though  unmerited,  criticism  of  the  insuffi- 
cicncy  of  the  spillway. 

After  having  undergone  several  changes  of  original 
plan  as  to  height,  the  Sweetwater  dam  was  finished   in 
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1888.  From  that  time  Mr.  Schuyler's  advance  in  his 
profession  was  rapid.  By  curious  fitness,  the  last  im- 
portant work  carried  out  under  his  personal  direction 
was  the  recent  extension  to  the  Sweetwater  dam,*  in  itself 
an  unusual  and  interesting  problem ;  so  this,  his  first 
really  great  engineering  work  was  also,  in  its  final  ex- 
tension, nis  last — with  it  his  career  as  a  hydraulic  en- 
gineer began  and  ended. 

Much  of  Mr.  Schuyler's  work  was  in  the  West  and 
Southwest.  As  Consulting  Engineer  to  the  Lake  Hemet 
Water  Co.,  he  designed  and  supervised  the  construction 
of  the  Lake  Hemet  dam,  a  high  masonry  structure.  Two 
concrete  dams  of  his  design  form  distributing  reservoirs 
for  the  city  of  Portland,  Ore.,  and  he  did  important  work 
in  connection  with  the  water-works  systems  of  Denver, 
Colo.,  Ogden,  Utah,  and  many  other  cities  in  the  West 
and  Southwest.  He  was  retained  on  the  Bear  River 
Canal  in  Utah,  and  designed  the  extensive  works  com- 
prising the  Twin  Falls  irrigation  development  in  Idaho. 
The  Zuni  damf  in  Xew  Mexico,  the  Lake  Frances  dam  in 
California  and  the  Terrace  dam  in  Colorado,  are  repre- 
sentative of  his  activity  in  this  country. 

His  engagements  as  an  advisor  took  him  to  many  re- 
mote places,  and  much  of  his  most  important  work  was 
abroad.  He  was  called  to  Hawaii  as  Consulting  Engineer 
to  the  Territorial  Government  to  report  on  the  Nuuanu 
dam,  to  Brazil  to  design  the  great  Santo  Ainaro  di.m,  and 
to  Mexico  to  design  a  system  of  reservoirs  which  included 
that  formed  by  the  Necaxa  damij:,  greatest  of  all  the  hy- 
draulic-fill typt.  He  was  called  to  Japan  to  pass  upon 
the  feasibility  of  a  proposed  storage  reservoir  for  a  power 
project  involving  the  construction  of  a  dam  320  ft.  high. 

The  hardships  of  this  Japanese  trip  left  him  with  a 
broken  constitution.  The  dam  site  to  be  examined  was 
difficult  of  access,  and  a  natural  pride  in  his  remarkable 
strength  led  him  to  attempt  exertions  too  great  for  a 
man  of  his  years.  After  an  unusually  hard  day,  climbing 
the  rain-drenched  trails  of  remote  Jai)anese  mountains, 
he  suffered  a  sudden  and  alarming  illness,  and  had  to  be 
taken  at  once  to  the  coast. 

A  wild  trip  in  a  flimsy  Japanese  skiff,  through  the 
rapids  of  roaring  mountain  rivers,  brought  him  at  last 
into  touch  with  civilization,  but  even  under  the  best  of 
care  his  recovery  was  slow  and  never  complete. 

It  was  characteristic  of  the  cheerful  optimism  that  was 
part  of  the  man,  that  when  lying  practically  helpless  in 
the  skiff,  he  kept  his  camera  busy,  and  that  frantic  rush 
through  tumbling  white  waters  was  quite  completely  re- 
corded ;  and  when  he  could  do  nothing  else,  he  studied 
with  keen  interest  the  twisting,  flexible,  ribless  boat  that 
slid  and  leaped  under  him  as  it  shot  toward  the  coast. 

To  miTcly  enumerate  the  important  works  in  connec- 
tion with  wiiich  Mr.  Schuyler  wns  retaiiu>(l  would  nuike  a 
long  list.  Bold  and  original,  his  coiuliisions  were  little 
influenced  by  ])recedents  merely  as  such  ;  yet  he  hnd  a 
goodly  share  of  caution,  and  it  would  he  hard  to  find  in 
his  record  an  example  of  rashness. 

His  reports  on  irrigation  or  water-s\)i>ply  j)r()jects  are 
numberless  and  bear  witness  to  an  iiid(>faligal>le  industry 
and  care  in  the  collection  and  weighing  of  data  and  an 
orilerliness  of  arrangement  that  was  a  life-long  habit. 
Possessing  one  of  the  best  engineering  libraries  in   the 
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West,  1k'  iiuulo  liberal  use  of  its  resources,  and  his  ex- 
ceptional aetiuaintance  with  the  literature  of  his  pro- 
fession was  of  very  substantial  benefit  to  his  clients. 

In  his  later  years,  Mr.  Schuyler  was  the  recii)ient  of 
high  honors.  A  member  of  the  American  Society  of  t'ivil 
Engineers,  he  served  one  term  as  \'ice-President,  and 
was  twice  awarded  the  Thonuis  Fitch  liowland  Prize.  ITe 
was  a  member  of  the  Institution  of  Civil  Engineers  of 
London,  and  of  various  other  societies  and  clubs. 

He  was  retained  as  one  of  the  board  of  three  consult- 
ing engineers  on  the  Los  Angeles  Aqueduct,  and  sug- 
gested the  changed  location  and  plan  by  which  10%  of 
distance  and  \-i  to  \')%  of  cost  were  saved.  He  was  one 
of  the  Board  of  Consulting  Engineers  sent  by  President 
Roosevelt  to  Panama  in  lilOO  to  report  on  the  Panama 
Canal  and  the  Gatun  dam.  His  book  on  reservoirs  is  as 
well  known  and  as  highly  appreciated  abroad  as  in  this 
country,  and  his  recognition  as  an  engineering  authority 
is  international. 

A  critical  estimate  of  Mr.  Schuyler's  work  as  an  en- 
gineer must  give  high  place  to  his  development  of  the 
principles  and  methods  of  hydraulic-fill  dam  construc- 
tion. Xo  more  radical,  or  indeed  revolutionary,  advance 
in  the  art  of  impounding  water  has  been  made  in  recent 
times.  Mr.  Schuyler,  although  not  the  originator  of  the 
hydraulic-fill  dam,  certainly  stands  alone  in  reducing 
construction  methods  to  a  system  and  applying  them  to 
an  extensive  practice. 

The  little  dam,  built  in  1894,  at  Tyler,  Tex.,  the  first  of 
the  hydraulic-fill  type,  was  the  beginning  of  a  long  list. 
Such  work  as  the  Santo  Amaro  dam,  the  Xecaxa  dam,  the 
Terrace  dam,  the  Gatun  dam  and  others  too  many  to  even 
enumerate  demonstrate  the  utility  of  this  method  of 
construction.  Few  important  dams  of  this  type  were 
undertaken  during  Mr.  Schuyler's  lifetime  without  his 
advice  being  sought,  and  little  advance  over  the  methods 
developed  by  him  has  been  made  by  other  engineers. 

His  almost  intuitive  perception  of  the  vast  impor- 
tance of  this  simple  and  natural  method  of  constructing 
a  watertight  embankment,  the  courage  with  which  he  em- 
ployed it  on  great  works,  and  the  indefatigable  industry 
with  which  he  constantly  broadened  the  scope  of  its  ap- 
plication and  perfected  the  details  of  its  technique,  are 
all  worthy  of  high  admiration. 

Tactful  and  considerate  always  in  his  rare  criticism  of 
others,  he  was  not  spared  a  very  free  and  at  times  almost 
savage  criticism  of  his  own  work  during  the  earlier 
years  of  hydraulic-fill  development.  Yet  the  accident  to 
the  Crane  Valley  dam,  by  which  some  of  the  core  material 
was  lost,  was  practically  the  only  failure  of  moment  in 
the  history  of  this  class  of  construction  until  that  at  the 
Necaxa  dam ;  and  this  latter  was  a  construction  accident 
purely.  Himself  wholly  blameless  in  this  matter,  Mr. 
Schuyler  felt  very  keenly  the  position  it  placed  him  in, 
yet  he  forebore  to  avail  himself  of  legitimate  opportunity 
to  place  the  blame  for  this  disastrous  accident  where  it 
properly  belonged.  Sensitive  as  he  was  to  injustice,  his 
restraint  in  this  matter  must  have  lieen  very  difficult  to 
maintain. 

Few  engineers  unfamiliar  with  the  West  realize  to 
what  an  extent  the  unusual  conditions  encountered  there 
have  controlled  the  development  of  its  engineering  prac- 
tice and  standards.  Several  generations  of  engineers,  in 
the  professional  sense,  have  carried  on  the  work  of  building 
one  of  the  great  masonry  dams  of  the  East;  but  the 


Western  engineer  must  often  take  up  his  problem  with  a 
mind  free  from  the  trammels  of  custom  or  even  prece- 
dent, and  generally  he  must  deal  with  its  elements,  great 
and  small,  under  the  strictest  limits  of  cost  and  time.  So 
it  comes  that  much  bold  work  has  been  done,  and  many 
untried,  methods  have  been  put  to  the  test.  Prompt  and 
original  solution  of  problems  is  the  rule  rather  than  the 
exception.  Kcsults  must  be  acconi[)lished  under  the  most 
severely  adverse  conditions  anil  wholly  unexi)cctcd  ob- 
stacles overcome  as  they  arise.  Hence  few  of  the  earlier 
engineering  works  in  the  West  leave  nothing  t:)  regret 
in  design  or  execution,  even  while  reflecting  high  credit 
upon  the  bold  and  able  men  who  directed  them. 

Mr.  Schuyler  rarely  enjoyed  the  luxury  of  a  perfectly 
free  hand  and  unlimited  funds  for  the  embodiment  of  his 
best  ideals  in  practice;  yet  even  where  the  exigencies  of 
economical  design  and  construction  were  paramount,  he 
had  little  or  nothing  to  reproach  himself  with,  and  his 
record  of  uniform  success  was  enviable. 

Trained  in  a  hard  school  of  economic  limitations,  an 
optimism  which  sometimes  led  him  to  under-estimate  the 
cost  of  work,  was  accompanied  by  a  caution  and  fore- 
sight that  guarded  him  from  the  pitfall  of  unsafe  design. 
Structural  necessities  he  never  neglected,  but  the  strictly 
utilitarian  character  of  most  engineering  work  led  him, 
unconsciously,  to  minimize  the  importance  of  the  monu- 
mental or  architectural  features  of  works  of  such  impor- 
tance as  to  justify  broader  treatment  in  the  a'sthetic 
aspect,  treatment  such  as  would  be  given  structures  of 
equal  importance  in  Europe.  This  was  by  no  means  due 
to  lack  of  artistic  perception,  but  only  to  a  conscientious 
regard  for  the  interests  of  his  clients. 

Mr.  Schuyler's  valuable  work  on  reservoirs  is  not  more 
remarkable  for  its  wide  range  aiul  practical  treatment 
and  comment  than  for  the  total  absence  of  any  theoreti- 
cal or  mathematical  discussion  whatever.  In  this  charac- 
teristic it  is  comparable  with  Ewbanks'  old  treatise  on 
hydraulics — long  out  of  print,  but  still  of  great  value. 

It  may  perhaps  be  regretted  that  a  tact  and  considera- 
tion habitual  with  Mr.  Schuyler  should  have  so  re- 
strained his  criticism  that  we  are  not  given  the  full  benefit 
of  his  own  knowledge  in  studying  certain  failures.  In  his 
book  on  reservoirs  he  has  reduced  adverse  criticism  al- 
most too  far  for  full  justice  to  his  reader,  and  has  thus 
denied  the  student  assistance  that  woidd  have  been  of 
great  value.  Certain  instructive  facts  have  been,  out  of 
a  kindly  personal  charity,  suppressed  or  so  lightly  touched 
that  they  do  not  carry  the  lesson  they  should.  Even 
where  defective  work  resulting  in  failure  is  shown  in 
pitiless  photographs,  his  own  comment  avoids  censure,  al- 
though at  times  the  temptation  to  frank  and  merited  con- 
demnation must  have  been  very  strong. 

To  make  an  unbiased  estimate  of  James  Dix  Schuyler 
as  a  man  is  impossible  for  one  who  knew  him  for  many 
years  as  friend,  traveling  companion,  and  professional  as- 
sociate. His  faults  were  few  and  very  human — little 
faults  to  smile  at,  for  they  harmed  no  one  except  himself, 
and  hurt  him  but  little.  Tact  and  culture  were  coupled 
with  a  charm  of  personality  that  disarmed  those  pre- 
pared to  be  his  enemies,  and  bound  his  friends  to  him 
for  life. 

A  tall  and  powerful  man,  his  strong  features  suggested 
his  Dutch  ancestry,  and  the  fine  head,  firm  jaw,  and 
aquiline  nose  made  him  a  man  of  notable  presence. 
Genial,  of  keen  but  kindly  wit  and  lively  humor,  he  was 
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a  delightf\il  companion,  whether  in  the  home,  or  on  the 
trail  in  surroundings  of  hardship  and  discomfort. 
Kindly  and  placid,  unhurried  of  speech,  he  was  a  man 
of  great  intellectual  energy  and  a  tremendous  worker. 
Leisure  found  little  place  in  his  life,  yet  in  the  midst  of 
his  exacting  professional  work  he  found  time  for  broad 
and  varied  reading,  and  his  interests  were  of  wide 
scope. 

Mr.  Schuyler  was  married  in  Julj-,  1889,  to  Mrs.  Mary 
Ingalls  Tulliper  of  San  Diego,  who  survives  him.  He 
lived  in  Los  Angeles  and  Ocean  Park  for  many  of  the 
later  years  of  his  life,  and  he  had  made  final  arrange- 
ments for  at  least  partial  retirement  from  active  practice 
only  a  short  time  before  his  death. 

Seemingly  well  on  the  way  to  recovery  from  an  ex- 
hausting illness  of 
months,  Mr.  Schuyler 
passed  away  at  his 
home  in  Ocean  Park, 
Sept.  13,  1912.  A  sud- 
den relapse  that  even 
his  indomitable  cour- 
gea  could  not  conquer 
followed  the  excite- 
ment incident  to  the 
great  fire  in  Ocean 
Park  early  in  Septem- 
ber; and  after  as  gal- 
lant a  fight  as  a  man 
could  make,  the  end 
came.  Ripe  in  years, 
James  Dix  Schuyler 
was  still  in  his  intel- 
lectual prime,  and  his 
loss  was  of  moment  to 
his  profession.  But  to 
his  friends  and  associ- 
ates it  was  more,  for  it 
falls  to  the  lot  of  few 
to     know     two     sucii 


Frank  Soule* 

P'rank  Soule,  Emer- 
itus Professor  of  Civil 
Engineering  at  the 
University  of  Cali- 
fornia, whose  death 
was  briefly  noted  in 
our  issue  of  Feb.  27, 
was  born  at  Woodville, 
Miss,  in  1845.  He 
came  of  New  England  ancestry,  tracing  his  lineage  di- 
rect to  John  Aldcn  and  PriBcilla  Mullins  of  the  "May- 
flower's" company.  Frank  Soule's  father  as  early  m  1861 
was  a  settler  in  California,  where  later  he  became  well 
known  as  a  journalist  and  as  one  of  the  authors  of  the 
"Annals  of  San  Francisco." 

Frank  Soule  attended  the  U.  S.  Military  Academy  at 
West  Point  where  he  was  gradnaled  in  1KG6  and  was  as- 
signed  to  duty  as  Assistant  Ordnance  OfTicer.  Tii  1867 
he  was  ordered  to  West  Point  as  Instructor  in  Ordnance 
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and  Gunnery  and  later  was  Assistant  Professor  of  Math- 
ematics. 

In  1869  he  resigned  from  the  Army  to  join  the  fac- 
ulty of  the  University  of  California,  as  Assistant  Pro- 
fessor of  Mathematics.  When,  in  1872,  the  Board  of  Re- 
gents established  the  chair  of  Civil  Engineering  ihey 
appointed  Prof.  Soule  to  that  chair  and  also  added  the 
teaching  of  astronomy  to  his  responsibilities. 

The  records  of  the  University  of  Cali^'ornia  for  the  per- 
iod ending  1880  show  how  prominent  was  the  work  of 
Prof.  Soule  in  those  early  days.  He  not  only  gave  his 
time  to  mathematics,  astionomy  and  engineering  but  was 
the  father  of  the  Military  Department.  In  1886  the 
Students'  Astronomical  Observatory  was  designed  and 
Imilt  by  him  with  special  state  appropriations.     In  the 

next  ten  years,  under 
his  direction  and  with 
the  cooperation  of  the 
late  Prof.  George 
Davidson  many  im- 
nortant  astronomical 
ol3ser\ations  were  made 
a  n  d  measurements 
performed.  He  in- 
augurated the  Weath- 
er Bureau  Record, 
which  later  was  dis- 
tributed by  the  De- 
]iartment  of  Astron- 
omy and  now  is  re- 
ported by  the  Depart- 
ment of  Geography. 

In  1890  the  exact- 
ing demands  of  the 
rapidly  growing  Civil 
Engineering  College 
forced  Prof.  Soule  to 
relinquish  his  inter- 
ests in  astronomical 
work.  In  the  early 
'9()'s,  after  a  visit  to 
the  prominent  East- 
ern a  n  d  European 
technical  schools,  he 
built  and  equipped  a 
testing  laboratory 
which  from  a  modest 
beginning  has  grown 
into  the  present  Civil 
Engineering  Depart- 
ment Experiment 
Station. 

Prof.  Soule  con- 
tinued in  the  active  service  of  the  University  as  Pro- 
fe.s.sor  of  Civil  Engineering  and  as  Dean  of  the  College 
of  Civil  Engineering  until  the  .summer  of  1907,  a  pe- 
riod of  38  years.  In  1907  he  spent  his  sabbatical  year 
in  foreign  travel,  visiting  Egypt  and  most  of  the  coun- 
tries of  Euroiie.  On  his  return  to  California  in  1908 
be  was  retired  on  the  Cnruegic  Foundation,  becoming 
Professor  Emeritus  of  Civil  Engineering.  Though  his 
active  work  had  ceased,  he  .still  retained  a  deep  interest 
in  the  welfare  of  the  college  which  he  had  organized.  It 
in  given  to  few  men  to  serve  ai  institulion  for  a  span  of 
II  years  and  in  such  varied  capacities. 
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Ik'  was  a  luan  of  multifarious  tasks  and  of  niany-sidcfl 
ns(>ruliK'ss.  No  one  had  closer  touch  with  the  students 
than  he,  hoth  by  virtue  of  his  oue-time  office  as  (-otn- 
iiiandant  of  the  Cadets  and  by  his  own  interest  in  their 
welfare.  He  was  a  military  man  in  bearinfj  and  in 
thought.  lie  believed  in  disci |)line  and  in  authority.  Ho 
laid  u]ion  himself  the  heavy  hand  of  self-control.  He  was 
i.lways  kind  and  thoughtful  of  others,  and  above  all 
things  a  man  of  unfailing  courtesy. 

During  the  last  ten  years  of  his  service  it  was  his 
deserved  pleasure  to  witness  the  great  expansion  of  the 
Engineering  Colleges  of  the  University.  From  1870 
to  1900  his  school,  like  the  city  of  San  Francisco,  devel- 
oped slowly.  It  was  about  1895  that  the  University  be- 
gan to  grow  with  leaps  and  bounds.  In  his  immediate 
Civil  Engineering  College  there  was  established  a  depart- 
ment of  irrigation.  Courses  related  to  forestry  and  pub- 
lic health  were  planned.  The  relations  between  agri- 
culture and  engineering  were  defined.  Sanitary  studies 
began  to  form  a  vital  part  of  the  curriculum.  Instruc- 
tors in  municipal  and  sanitary  engineering  were  called 
upon  to  cooperate  with  the  Medical  Department,  with  bac- 
teriology, animal  industry  and  Itygiene. 

The  professors  of  sanitation  and  irrigation  are  now 
concerned  with  the  practical  Agricultural  School  at  Davis. 
The  structural  departments  are  associated  with  the  De- 
partment of  Architecture  no  less  than  with  that  of  En- 
gineering. The  Testing  Laboratory  is  in  touch  with 
state  problems.  Surveying  courses  lead  to  instruction 
in  geodesy,  through  which  channel  the  students  are 
brought  in  contact  with  the  Department  of  Astronomy. 
Through  railroad  work  they  deal  with  economics ;  by 
the  writing  of  contracts  and  specifications  they  lean  upon 
the  Law  Department ;  in  the  design  of  buildings  they  be- 
come interested  in  fireproof  construction,  fire  protection 
and  prevention,  and  study  in  the  Departments  of  Eco- 
nomics anti  Insurance.  All  these  relationships  are  daily 
bringing  civil  engineering  into  closer  sympathy  and  bond 
with  the  whole  University. 

Prof.  Soule  lived  to  see  his  University  start  from  the 
humblest  beginning  and  grow  into  one  of  the  most  pow- 
erful institutions  in  the  country;  a  University  which  in 
l!il;5  in  number  of  students  is  second  in  the  United 
States.  Moreover,  as  an  instructor  in  engineering,  he 
lived  through  eventful  years  in  the  development  of  en- 
gineering education,  from  the  pioneer  days  of  instruc- 
tion in  applied  science  to  the  present  technical  school 
with  all  its  special  branches. 

Prof.  Soule  was  always  interested  in  the  public  af- 
fairs of  the  community  in  which  he  lived.  Whatever 
movement  looking  to  a  betterment  in  politics  and  com- 
munity life  had  arisen  in  California  in  recent  years,  that 
movement  found  in  him  a  ready  helper.  In  earlier  days 
his  active  interest  was  in  Oakland,  later  in  Berkeley, 
where  recently  he  was  a  member  of  the  committee  which 
framed  the  now  famous  city  charter. 

Since  Prof.  Soule  gave  much  of  his  energy  and  life  to 
community  interests  and  problems,  it  was  only  natural 
that  he  should  be  associated  with  many  societies.  He 
was  a  member  of  the  Association  of  Graduates  of  the 
U.  S.  Military  Academy ;  a  member  of  the  Loyal  Legion, 
U.  S.  A.;  Colonel  in  the  California  National  Guard; 
life  member  of  the  Geographical  Society  of  the  Pacific; 
member  of  the  Society  of  Mayflower  Descendants;  mem- 
ber of  the  American    Society   of   Civil   Engineers;   life 


luember  of  the  Society  of  California  PioneerH.  For  many 
years  he  was  a  member  of  the  Athcncan  Club  of  Oak- 
land, of  the  Hniversity  Club  and  of  the  Hohcinian  Club 
of  San   Francisco. 

The  Hearing  on  the  Bill  to  License 
Engineers  in  New  York 

A  hcaiinn  im  BUI  No.  112fi,  Introduced  Into  the  NfW  York 
a.ssembly  by  Mr.  Larrlmer  and  entitled  "An  Act  to  Amend  the 
Education  I^aw  In  Relation  to  Llcen.slnK  of  Civil  KnKlneers 
and  Surveyors,"  wa.s  held  by  the  Assembly  Committee  on  Edu- 
cation.   Hon.    Ralph    R.    McKee,    chairman,   on    Apr.    1,    1913. 

State  Engineer  Bensel  said  he  was  In  favor  of  lIcennlnK 
engineers  but  opposed  to  the  present  bill.  He  showed  that 
the  definition  of  Civil  Engineer  was  improper  and  sugeested 
that  the  requirements  for  the  adoption  of  this  title  be  fixed 
by  the  American  Society  of  Civil  Engineers.  In  answer  to  a 
(luestion  by  Mr.  Larrlmer  he  stated  that  he  and  several  mem- 
bers of  the  American  Society  of  Civil  Engineers  had  promised, 
at  the  time  of  the  consideration  of  the  McGrath  Bill  and  the 
Hoff  Bill  two  years  ago,  that  the  Society  would  draw  a  bill 
for   this   purpose.      This   he   regretted   had    not   been   done. 

R.  D.  Mershon,  President  of  the  American  Institute  of  Elec- 
trical Engineers,  spol<e  against  the  bill  as  a  representative  of 
the  Institute.  Engineers,  from  the  nature  of  their  occupation. 
are  constantly  moving  from  one  place  to  another  and  this 
bill  would  require  eminent  engineers  to  submit  to  examina- 
tion when  called  in  consultation  from  another  state.  He 
stated   that  no   notice  of  the  bill  had   been  sent  to  his  society. 

-■Arthur  M.  Greene,  Jr.,  spoke  for  the  American  Society  of 
Mechanical  Engineers,  and  for  the  Society  of  Engineers  of 
Eastern  New  York.  The  Executive  Committee  of  the  Council 
of  the  American  Society  of  Mechanical  Engineers  believes 
the  bill  to  be  poorly  drawn  and  pernicious  in  its  effects.  They 
authorized  the  statement,  however,  that  the  Society  would 
Join  with  other  interested  organizations  in  preparing  a  bill 
for  the  next  legislature  provided  the  present  bill  be  tabled. 
The  Society  of  Engineers  of  Eastern  New  York  is  opposed 
to  the  bill  as  shown  by  a  letter  ballot,  171  members  voted 
against  the  bill  and  17  in  favor.  Mr.  Greene  pointed  out  de- 
fects in  the  bill  in  the  definition  of  Civil  Engineer,  in  the 
matter  of  compensation  of  the  examiners  and  in  giving  the 
fines  collected  for  the  violation  of  the  act  to  any  incorporated 
society   which   should   make   the   complaint. 

Dr.  Whitney,  in  charge  of  the  research  laboratory  of 
the  General  Electric  Co.,  spoke  against  the  bill  as  affecting 
the    Chemical    Engineer. 

Mr.  Belts,  of  the  Board  of  Water  Suppl;,'  of  the  City  of 
New   York,    presented   a   brief   against   the   bill. 

F.  J.  Molitor,  representing  the  Society  of  Consulting  En- 
gineers, spoke  of  the  hardships  this  bill  would  work  on  the 
engineers  of  other  states.  He  showed  how  the  engineer  was 
constantly  sent  from  one  state  to  another  and  even  to  other 
countries.  Two  states  were  mentioned  by  him  as  having  li- 
cense laws,  Florida  and  Louisiana.  These  laws  were  very 
simple  and  provided  principally  for  the  payment  of  ten  dol- 
lars per  year.  Several  Western  states  licensed  land  survey- 
ors and  irrigation  engineers.  He  thought  it  would  be  better 
to  license  designs  than  the  engineer.  He  commended  the  ex- 
cellent work  of  the  correspondence  schools,  but  did  not  be- 
lieve that  they  should  be  classed  with  the  otiier  Fnstitutions 
of  learning. 

Prof.  0.  H.  Landretb  spoke  against  the  bill  for  the  Engi- 
neering School  of  Union  College  ann  for  the  American  So- 
ciety of  Mechanical  Engineers.  The  points  he  made  were 
as  follows:  There  was  no  call  for  the  bill;  the  bill  is  being 
pushed  by  a  small  organization  and  not  by  engineers  in  gen- 
eral; at  present  the  profession  and  public  are  protected  by 
civil  service  examination,  which  differentiates  between  the 
various  classes  of  engineers  and  by  the  necessity  for  state 
approval  of  plans  of  public  works;  if  these  two  methods  were 
strengthened,  all  that  is  necessary  would  be  accomplished; 
the  requirements  for  membership  in  the  national  societies  and 
graduation  from  our  technical  schools  are  sufficient  protec- 
tion. Results  will  not  be  made  better  by  the  bill:  mistakes 
will  be  the  same.  He  clearly  showed  the  difference  between 
the  lawyer  and  the  doctor  and  the  engineer  who  is  usually 
called  in  for  work  which  demands  the  expenditure  of  much 
money  so  that  care  is  exercised  in  selecting  him. 

Mr.  Sprague,  Past-President  of  the  A.  I.  E.  E..  and  Vice- 
President  of  the  Society  of  Consulting  Engineers,  read  letters 
from  Alfred  Noble  and  W.  H.  Burr,  stating  that  they  were 
opposed  to  this  bill,  although  favoring  the  licensing  of  en- 
gineers.    Mr.  Sprague  emphasized  the  inadequate  definition  of 
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a  civil  enalneer  given  in  tlie  bill,  and  showed  how  for  three 
years  any  man  who  had  practiced,  no  matter  what  his  abil- 
ity, could  demand  a  license.  He  was  opposed  to  the  licensing 
of  engineers,  but  said  he  would  be  willing  to  aid  in  drafting 
a  suitable  bill  should  there  be  any  real  demand  for  such  leg- 
islation. 

Walter  G.  Eliot.  J.  H.  Weinberger.  Mr.  Zartman,  L.  Schon- 
maker  and  Mr.  Seeley  were  present  to  speak  in  favor  of  the 
bill. 

Mr.  Eliot  stated  that  Canada  required  licenses  and  a  num- 
ber of  states  had  bills  now  pending  before  their  legislatures. 
He  stated  that  most  of  the  National  Societies  of  Engineers 
were  afraid  to  submit  the  question  of  licenses  to  their  mem- 
bers because  most  of  them  would  be  in  favor  of  it.  This 
statement  was  questioned   by  representatives  of  the  societies. 

J  H.  Weinberger  merely  stated  that  he  was  in  favor  of 
the  licensing  of  engineers  and  of  the  bill.  Mr.  Zartman.  of 
the  Park  Commission,  was  in  favor  of  the  bill.  I*  .Schon- 
maker  of  the  Topographical  Department,  stated  that  11  wa.^i 
the  sentiment  of  the  men  in  his  office  that  the  bill  should  be 
pessed  and  that  he  personally  thought  the  arguments  against 
the   bill   were  defective. 

Mr.  Seeley.  of  the  Department  of  Sewers  of  New  York,  saw 
no  specific  objections  to  the  bill.  He  referred  to  certain 
clauses  to  answer  objections  to  the  bill,  but  did  not  read 
them.  He  attempted  to  show  how  the  bill  would  protect  con- 
tractors and  how  defective  sewer  systems  would  not  be  de- 
signed if  the  bill  were  in  operation.  The  examples  quoted. 
however,  could  occur  under  the  bill  as  well  as  without  It. 
There  was  no  argument  presented  by  those  favoring  the  bill 
demonstrating   any    advantage    to   accrue    from    it. 

Most  of  those  appearing  against  the  bill  were  opposed  to 
any  form  of  license  for  engineers,  but  they  promised  that 
they  would  aid  in  drawing  a  proper  bill  if  requested  to  do  so 
by  the  Committee  on  Education  or  any  member  of  the  com- 
mittee. Many  pointed  out  the  saner  method  of  professional 
service  as  a  prerequisite  for  the  license.  The  present  bill,  ex- 
cept for  the  dates  in  It.  Is  reported  by  those  who  have  com- 
pared it  to  be  the  same  as  the  McGrath  bill,  introduced  in  the 
legislature  of  1911. 
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Lkhioh  UxiVEiiSiTY — Aiiiiouucenieiit  has  recently 
been  made  of  a  gift  from  Charles  L.  Taylor,  of  Pitts- 
burgh, former  partner  of  Andrew  Carnegie,  president  of 
the  Carnegie  Hero  Fund,  and  vice-chairman  of  the  U.  S. 
Steel  and  Carnegie  Pension  Fund,  for  a  large  gymna- 
sium and  stadium.  Compulsory  athletics  for  all  students 
has  been  in  force  at  Lehigh  for  over  a  year,  and  the  new 
equipment  is  intended  to  afford  complete  facilities  for  the 
work  thus  a.wumed. 

It  is  al.^o  announced  that  the  late  John  Fritz  has  left 
his  residuary  estate,  amounting  to  about  $150,000,  to 
Lehigh  jirimarily  as  an  endowment  fund  for  the  main- 
tenance of  the  John  Fritz  engineering  and  testing  lab- 
oratory, which  was  given  in  1010  and  the  construction 
and  equii)meiit  of  which  was  personally  supervised  l)y  Mr. 
Fritz. 

r.MVKiisiTY  OK  I'lTTsiiriKin — It  is  announced  that  An- 
drew W.  and  Richard  H,  Mellon  have  founded  ami  endow- 
ed an  "Institute  of  Industrial  Research  and  School  of  Spe- 
cific Industries"  for  this  university,  it  being  a  develop- 
ment of  the  Industrial  Research  Laboratory  which  was 
organized  some  three  year.-*  ago  and  has  since  been  housed 
in  n  temporary  two-story  frame  structure.  The  new 
school  is  dedicated  in  general  to  ''the  apf)lication  of 
contemi)orary  science  to  industrial  proccs.scs,"  and  in  par- 
ticular will  ()rovi(le  op|)ortunities  for  the  training  of  men 
(1)  for  high  industrial  positions.  (2)  for  advanced  chem- 
ical engineering  and  (.i)  for  a|)plying  industrial  chem- 
istry to  specific  industries. 


The  founders  have  provided  for  the  erection  of  a  suit- 
able building  to  cost  $150,000,  with  equipment  and  initial 
supplies  to  cost  $60,000,  and  with  a  scientific  library 
to  cost  $80,000.  The  architect  will  be  Henry  Hornbostel, 
of  Pittsburgh.  A  further  sum,  not  to  exceed  $200,000, 
has  been  provided  for  the  first  five  years'  maintenance, 
to  assure  pursuit  of  important  researches  and  to  permit 
immediate  entrance  to  a  wide  field  of  activity.  After  five 
vears  it  is  expected  that  the  institution  will  be  self-sus- 
taining. 

Robert  Kennedy  Duncan,  Director  of  the  Industrial 
Research  Laboratory,  has  been  chosen  first  Director  of 
the  new  Institute. 

M.\ssACHrsETTS  IxsTiTUTE  OF  TECHNOLOGY — Presi- 
dent Maclaurin  has  announced  a  gift  of  $25,000  (in  an- 
nual instalments  of  $5,000)  from  the  American  Tele- 
phone &  Telegraph  Co.  to  be  devoted  to  the  cataloging, 
maintenance,  and  replenishing  of  the  Institute's  electri- 
cal engineering  library. 

William  Welles  Bosworth  has  been  selected  as  archi- 
tect for  the  new  group  of  buildings  which  will  house  the 
Mas.sachusetts  Institute  of  Technology  at  Cambridge. 
With  him  will  be  associated  James  Knox  Taylor,  former 
supervising  architect  of  the  U.  S.  Treasury,  and  now  head 
of  the  Department  of  Architecture  at  the  Institute. 

A  new  method  of  teaching  mechanical  drawing  is  be- 
ing is  being  tried  in  this  Institute.  The  students  are 
first  taught  to  make  a  drawing  in  perspective  or  in  iso- 
metric projection.  They  are  then  given  an  orthographic 
projection  of  some  simple  piece  and  required  to  redraw  it 
in  i)erspective  or  in  isometric  projection.  After  that,  a 
working  drawing  of  .some  fairly  complicated  casting  is  re- 
drawn in  perspective.  This  course  is  followed  in  the  be- 
lief that  a  student  who  has  made  a  number  of  such  draw- 
ings is  believed  to  visualize  the  drawing  more  quickly  so 
that  any  print  will  be  easily  recognized  as  something 
more  than  a  series  of  lines  in  one  plane. 

A  summer  course  in  Qualitative  Analysis  is  to  be  given 
by  the  Department  of  Chemistry  and  Cheniical  Engineer- 
ing for  five  weeks.  This  corresponds  to  the  summer 
school  of  the  other  engineering  departments  and  the  work 
will  be  mainly  in  the  laboratory,  with  little  outside  study. 
The  time,  for  the  course  in  chemistry,  will  be  devoted 
to  additional  analytical  chemistry  and  the  development 
of  existing  .=;ubjects.  For  the  course  in  chemical  engi- 
neering, the  time  will  be  allotted  mainly  to  work  in  the 
division  of  mechanic  art.s  in  drawing,  and  in  the  prob- 
lems of  cheniical  engineering. 

Work  done  by  the  I)ej)arlment  of  Electrical  Engineer- 
ing in  connection  with  the  Edison  Electric  Illuminat- 
ing Co.,  of  Boston,  in  the  investigation  of  the  economic 
field  for  electric  commercial  vehicles,  and  in  a  similar 
investigation  for  the  New  York,  New  Haven  &  Hartford 
and  Boston  &  Maine  R.R.  companies  into  the  adequacy 
of  facifities  for  handling  inbound  and  outbound  freight 
at  the  Boston  terminals,  has  led  to  the  recommendation 
that,  in  the  near  future,  there  should  be  established  a  de- 
partment of  business  engineering  in  which  students  will 
be  trained  to  ap])ly  engineeriiig  methods  to  cconomie 
problems  that  ari.se  in  various  lines  of  business.  Th« 
instructing  stalT  of  this  department  at  first  would  bt 
formed  by  rc])resentalivcs  from  the  various  other  engi- 
neering (le])artnients.  and  they  would  devote  such  por- 
tions of  their  time  to  this  work  as  necessity  rc(|iiin'd. 
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Sane  Advice  on  Flood  Control 

It  is  iiiiportaiit  that  tho  cnp;im'c'i'iiif;'  profession  slioulil 
hold  soiiiul  idoas  on  tlic  ini))()rtaiit  questions  of  river 
reji^uhitioii  and  tiood  control  which  arc  at  this  time  at- 
tracting such  wide  attention.  We  earnestly  connuend  to 
our  readers'  attention,  therefore,  the  adniirahle  address 
delivered  before  the  National  Drainage  Congress  last 
week  by  Col.  C.  McD.  Townsend,  President  of  the  Miss- 
issippi Kiver  Commission,  which  is  printed  elsewhere  in 
this  issue.  Col.  Townsend  applies  the  inexorable  logic 
of  figures  in  di.seussing  the  jiossihilities  of  forest  planting 
and  reservoir  construction  as  a  means  of  controlling 
floods. 

The  newspapers  nowadays  are  teeming  with  talk  from 
men  in  high  places  to  the  effect  that  floods  must  be  con- 
trolled by  reservoirs  at  the  headwaters  of  the  rivers:  but 
Col.  Townsend  shows  by  quoting  actual  records  that  had 
there  been  a  reservoii-  at  Pittsburgh  big  en(nigh  to  take 
the  entire  flow  of  the  Allegheny  and  Monongahela,  an- 
other at  St.  Paul  big  enough  to  take  the  entire  flow  of 
the  upper  Mississippi,  and  a  third  at  St.  Jose])h  taking 
the  entire  flow  of  the  Missouri,  the  height  of  the  flood 
at  Cairo  during  the  first  week  in  April  would  have  been 
lessened  by  only  xi.r  incJK'.s. 

Probably  the  advocates  of  reservoirs  would  fall  liaik 
upon  the  projjosal  that  reservoirs  should  also  have  lieen 
built  on  the  headwaters  of  the  Wabash  and  Miami  and 
Scioto  and  Muskingum  Rivers  in  Ohio.  It  is  one 
thing  to  talk  about  such  a  project,  however,  and  quite 
another  thing  to  find  practicable  reservoir  sites  on  the 
headwaters  of  those  streams  where  any  considerable  part 
of  the  flood  could  have  been  stored.  The  fact  may  as 
well  be  squarely  faced  that  when  a  rainfall  of  three  ini-bes 
to  nine  inclies  or  more  comes  down  on  a  drainage  area 
within  a  short  time,  it  is  idle  to  talk  of  storing  it  by 
any  means  within  the  power  of  feeble  man  to  construct. 

We  have  said  that  it  is  important  to  the  jtublic  wel- 
fare that  the  engineering  profession  should  hold  intelli- 
gent ideas  upon  this  subject.  It  is  important  i)eeause 
it  is  "a  little  leaven  that  leavens  the  whole  him])."  If 
engineers  everywhere  hold  sound  ideas  on  this  subject, 
they  can  wield  an  influence  in  the  guiding  of  ])ublic 
opinion.  As  we  have  pointed  out  in  recent  issues  and 
as  the  pages  of  every  daily  pa])er  and  of  the  popular 
Weekly  journals  bear  testimony,  the  ]>id)lic  has  tlu' 
vaguest  ideas  concerning  the  possibilities  of  flood  control. 
Wise  leadership  may  direct  present  public  agitation  .so 
thai  useful  legislation  will  result,  perhaps  creating  a 
Xational  De]iartnient  of  Public  Works,  as  reconimende<l 
by  the  Drainage  Congress  last  week,  or  a  Federal  (ugani- 
zation  for  river  control. 

In  urging  such  an  organization,  however,  we  would  n<it 
be  by  any  means  understood  as  advocating  that  the  ex- 
])cnse  for  local  works  for  river  regulation  should  be 
borne  by  the  Federal  government.  As  Col.  Townsend 
well  points  out,  such  a  plan  would  start  a  new  competi- 
tion among  Congressmen.      Ea<h   w(uild   aim   to  get  the 


largesi  |i()ssil)l<'  a|i|)ro|)riat  ion  Im-  hi.-  district,  and,  most 
unfortunate  of  all,  the  volcrs  of  hi^  district  would  judge 
his  ust'l'ulness  as  a  legislator  hy  this  standard. 

An  Admirable  Opportunity  to  Ex- 
periment in  State  Railway 
Ownership 

We  ha\e  .several  times  referred  in  these  columns  t« 
the  agitation  in  New  England  over  the  abandonment  by 
the  Grand  Trunk  Railway  Co.  of  its  projected  extension 
to  I'rovidence,  R.  I.  The  Grand  Trunk  Co.  has  declareil 
that  its  abandonment  of  the  work  was  due  to  its  inability 
to  rai.se  money  for  completing  the  work,  and  it  oifered 
recently  to  go  ahead  and  comf)lete  the  line  provided  the 
State  of  Rhode  Island  would  guarantee  paymcMit  of  the 
bonds  to  be  issued  for  the  construction.  The  terms  of 
the  guarantee  were  to  be  such  that  the  State  would  not 
be  obligated  unless  the  roatl  itself  failed  to  earn  the  in- 
terest on  its  bonds  and  unless  in  the  second  place  the 
Central  Vermont  Ry.  Co.,  which  was  to  make  the  rir.st 
guarantee  of  the  bond,  was  unable  to  meet  its  obligations. 

The  State  of  Rhode  Island,  however,  rejected  this 
oft'er.  It  was  ready  enough  to  assail  the  Grand  Trunk 
Co.  and  all  its  officials  and  attack  them  with  civil  and 
criminal  jjroceedings  because  of  their  failure  to  finish 
the  Providence  extension;  but  it  was  unwilling  to  risk  to 
any  extent  whatever  its  own  credit,  even  to  becoming  a 
second  guarantor  on  the  bomls  for  the  work,  in  order 
that  the  line  might  be  completed. 

President  Chamberlain,  of  the  Grand  Trunk  Co.,  Iia.s 
therefore  come  back  with  a  new  oft'er  to  the  State  of 
Rhode  Island.  New  England  has  been  seething  with  talk 
(oneerning  the  desirability  of  government  ownership  of 
railways  during  the  last  six  months.  President  Cham- 
berlain, therefore,  otters  to  the  State  of  Rhode  Island  a 
chance  to  embark  on  State  railway  ownership  undei'  iiu)8t 
favorable  terms. 

He  offers  to  present  to  the  State  as  a  free  gift  the 
S(mthern  New  England  R.R.  now  partially  completed 
between  Palmer,  Mass.,  and  Providence,  R.  I.,  and  on 
which  nearly  two  and  a  half  million  dollars  have  already 
been  ex])ended.  The  oidy  condition  attached  to  the  gift 
is  that  the  State  shall  complete  the  con.struction  work  so 
that  the  road  may  be  i)ut  in  operation. 

If  the  State  desires  to  go  into  the  business  of  railwav 
operation  as  well  as  railway  ownership.  President  Cham- 
berlain offers  to  grant  to  the  trains  which  the  State  may 
o])erate  over  this  road,  running  rights  on  reasonable 
terms  over  the  New  London  Northern  R.R.  from  Palmer 
to  Brattleboro,  Vt.,  so  as  to  make  the  line  sufficiently 
long  to  constitute  an  economical  operating  division.  He 
will  also  make  a  traffic  agreement  between  the  Central 
Vermont  and  the  State-owned  railroad  whereby  through 
rates  may  be  divided  between  the  two  roads  on  a  mileage 
basis  with  .i  reasonable  additional  allowance  for  terminal 
expenses. 
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If,  however,  the  State  does  not  wish  to  engage  in  the 
business  of  railway  operation,  the  Central  Vermont  Ey. 
Co.  will  lease  the  State-owned  railroad  for  a  rental  equiv- 
alent to  0%  interest  on  the  actual  cost  to  the  State  of 
:ompleting  the  whole  line. 

It  is  difficult  to  see  how  anj-thing  could  be  fairer  than 
this  last-named  jjrojrosition.  If  the  city  of  Providence 
and  the  State  of  Rhode  Island  are  really  desirous  of 
having  this  new  railway  outlet  completed,  they  have  only 
to  find  the  money  for  the  work.  They  are  assured  in 
advance  of  a  5%  return  on  the  money,  which  would  pay 
the  interest  on  State  bonds  at  4%  issued  for  the  cost 
of  construction  with  1%  per  annum  additional  for  a  sink- 
ing fund  which  would  eventually  retire  the  bonds. 

The  only  risk  attendant  upon  this  financial  transaction 
is  the  risk  that  the  present  wave  of  public  regulation  and 
labor  union  control  of  railway  operations  will  destroy  the 
revenue  earning  power  of  railways  generally.  If  and 
when  this  comes  to  i)ass,  the  public  as  a  whole  will  have 
to  suffer;  and  if  the  taxpayers  of  the  State  feel  that  they 
have  a  financial  stake  in  continued  railway  solvency,  it 
may  lead  them  to  take  a  saner  view  of  the  railway  situ- 
ation. 

If,  however,  the  State  is  not  willing  to  accept  as  a 
free  gift  the  partially  completed  railway  under  either  of 
the  plans  named  above  and  is  not  willing,  either,  to 
back  with  its  own  credit  the  railway  company  in  olitain- 
ing  capital  to  complete  the  line,  then  President  Clianiber- 
iain  says  definitely  tiuit  the  road  will  be  abandoned  en- 
tirely about  the  middle  of  April. 

It  will  be  of  interest  to  see  what  rejily  iJliode  Island 
will  make  to  this  latest  offer.  We  earnestly  ho])e  that 
the  State  will  take  advantage  of  the  Grand  Trunk  Com- 
pany's offer  and  will  go  ahead  and  coni])lete  the  road. 
The  e.xperiment  of  State  railway  ownership  could  hardly 
be  tried  under  more  favorable  auspices,  and  with  all  the 
talk  of  State  railway  ownership  and  management  now 
current,  it  is  well  worth  while  to  have  the  experiment 
actually  tried  by  some  State  on  a  moderate  scale. 

Why  Not  Apply  Engineering  Methods 

of  Scientific  Analysis  to  Engineer's 

License    Legislation? 

We  have  given  rnucli  space  in  this  and  preceding  is- 
sues of  E.\(!IM:i;i{1\()  Xi;ws  to  letters  discussing  the  pro- 
posed legislation  requiring  engineers  to  be  examined  and 
licensed.  As  our  readers  will  notice,  while  we  have  in  our 
editorial  columns  opposed  such  legislation,  we  have  given 
space  to  letters  from  engineers  who  favor  it.  We  have 
even  broken  the  usual  rule  which  obtains  in  ])ractically 
all  publicatio.is  aiul  have  printed  some  communicalions 
wliicli  came  to  us  anonymously  but  which  were  a|)parently 
sent  in  good  faith. 

In  our  editorial  ilis<ussion  of  'his  subject,  it  shoidil 
be  distinctly  understood  that  we  do  not  in  any  way  ques 
tion  the  Hincerity  of  those  members  of  the  profession  who 
believe  in  and  favor  the  enactment  of  licensing  laws. 
From  corresjiondence  and  conversations  with  a  nundier  of 
these  men,  it  is  evident  to  us  that  they  are  (illed  with  an 
honest  desire  to  what  they  iielieve  will  be  of  bcnelit  to 
the  profession. 

It  ought  to  b(!  clearly  recognized,  however,  that  good 
intentions  cannot  save  a  work  from  failure  in  law  or  in 


morals  any  more  than  they  can  in  engineering.  What 
seems  to  be  the  weak  point  in  the  argument  of  those  who 
favor  engineers'  license  laws  is  the  lack  of  any  logical 
demonstration  as  to  just  how  these  laws  are  going  to 
]n'oduce  any  tangible  beneficial  results  to  the  engineering 
jirofession  as  a  whole. 

When  a  competent  engineer  undertakes  the  design  of 
a  machine  or  a  structure,  it  is  his  business  to  foresee  the 
result  which  is  going  to  be  i)roduced.  Therein  lies  the 
difference  between  the  competent  engineer  and  the  man 
who  works  by  rule  of  thumb.  The  engineer,  for  example, 
plans  out  in  advance  where  each  detail  part  is  to  be 
j'laced  and  how  it  is  to  lie  operated.  He  builds  the  ma- 
chine first  in  his  head,  and  then  on  ])aper  befor  it  as- 
sumes material  form  at  all.  The  old  rule-of-tluunb  de- 
signer who  attempted  to  build  a  machine  without  any 
])reliminary  detailed  drawings,  very  often  found  when  he 
came  to  put  his  work  together  that  one  part  interfered 
with  another  jiart,  and  the  machine  was  inoperative. 

The  engineering  profession  has  before  it  the  propo- 
sition to  create  a  piece  of  legislation  wliich  will 
restrict  the  practice  of  engineering.  Surely,  before 
the  profession  e-stableshes  this  nnichine  or  pennits  it  to 
be  established,  a  very  careful  investigation  should  be 
made  to  see  how  the  machine  is  going  to  work. 

One  of  the  stock  arguments  of  those  who  are  working 
to  obtain  the  enactment  of  state  license  legislation  is  that 
since  doctors  and  lawyers  require  a  state  license  to  prac- 
tice their  profession,  the  same  rule  should  apply  to  engi- 
iieers.  Those  who  use  this  argument  would  do  well  to 
take  a  further  steji,  however,  and  inquire  whether  the 
.•~tale  regulation  of  these  professions  of  law  and  medicine 
has  prevented  their  becoming  oxcrcrowded.  Tb(>y  will 
find  on  investigation  that  in  botli  law  aiul  medirine  the 
sur])lus  of  unemployed  is  niiicli  gi'ealcr  than  it  is  in  engi- 
neering. 

We  are  all  of  us  too  prone  in  considernig  mailers  of  Ibis 
>ort  to  gi\('  alleiition  to  the  Mirccssfiil  anil  prominent 
men  ulioni  we  know  about  I'atliei'  than  to  the  many  who 
fail  and  of  whom  we  hear  very  little.  The  famous  sur- 
•j.ri\\i  with  bis  enormous  fees  and  the  corporation  lawyer 
with  bis  high  repute  are  made  known  to  everyone  through 
the  ])iiblic  ])rints,  but  we  hear  little  concerning  the  hun- 
dreds (d'  nvdical  students  who,  after  spending  years  of 
time  and  thousands  of  dollars  on  their  eilucation,  fail 
to  secure  ))iactice  enough  for  a  living.  The  facts  and 
statistics  have  been  s])read  abroad,  however,  by  the  Car- 
negie foundation  and  it  is  logical  to  conclude  that  if 
f\:\{{>  examinations  and  licenses  have  not  prevented  the 
enormous  over-crowding  of  the  legal  and  medical  i)ro 

sions  they  will  not  ln'lp  ll verci'owding  of  the  eiiginee. 

iiig  Jirofession. 

It  is  easy  to  see  I  bat  I  he  iimlerlying  idea  of  llio>e  who 
are  ])romoting  this  license  legislation,  in  .New  ^'ork  at 
least,  is  to  prevent  anyone  engaging  in  engineerimr  iirac- 
ti<e  unless  he  has  graduated  from  an  euginermg 
school.  At' the  start,  of  course,  in  order  to  secure  the  en- 
actment of  the  law,  thi'y  ure  obliged  to  open  the  irates 
very  wide,  hut  the  proposition  is  that  later  on  lui  one 
but  graduates  shall  be  eligible  for  a  license. 

Su|ipose  now  this  ideal  was  realized,  would  Ibis  cut 
down  the  supply  of  men  looking  for  positions  snllii  iently 
to  caii.'ie  a  radical  increase  in  salaries  through  the  oper- 
ation of  the  law  of  supply  and  demand?  To  tluise  who 
think  so  W(!  suggest  a  perusal  of  the  cntalogs  of  u  dozen 


April   17,   1013 


K  N  (i  I  N  \<]V]  IM  N  (;     \  i<;  w  s 


7t)3 


(ir  a  score  o\'  llio  prominent  cnp;inccriii;;'  scIkkiIs  mid  nf 
the  sliitistics  showing  tlio  (Miovnioiis  niiiiilifr  of  ciiLiiiiciT- 
int;  firiuluati's  which  aro  luiiicd  out  yearly  now  in  eom- 
imri.son  with  thu  mere  liandliils  ot  a  do/,eii  yeai-s  or  so 
ago. 

Suppose,  liowever,  that  the  liopes  ol  Ihesc  men  were  rea- 
lized, so  that  it  wonld  lie  jiossihle  for  the  axci'ajii'  grad- 
ito  of  an  engineering  seliool  to  get  a  position  promptly 
at  graduation,  i)aying,  say,  •$<>()  to  $80  i)er  month,  with 
Hssured  i)roin<)tion  after  two  to  four  years'  experience  to 
i,  j)osition  paying  $150  to  $'i'>0  per  m<inlh.  Suppose  that 
bv  the  passage  of  some  sort  of  engineers'  license  legisla- 
tion, it  was  possible  to  establish  such  comlitions.  How 
long  would  such  conditions  last?  The  answer  is  easy. 
They  wiudil  last  oidy  Imig  enough  to  enable  a  new  and 
enlarged  crop  of  graduates  to  come  in  from  the  engineer 
ing  .schools  suifieient  iu  number  to  bring  down  the  com- 
pensation by  the  inexorable  law  of  su])ply  and  demand  to 
11  rate  more  in  harmony  with  what  young  men  of  sim- 
ilar capacity  at  a  similar  age  and  with  similar  expendi- 
ture on  preparation  can  earn  in  other  occupations. 

The  fact  is  that  the  only  sound  ground  on  which  the 
i)i-opo.sed  license  bills  can  be  defended  is  the  ground  that 
they  will  raise  the  quality  of  engineering  work  by  driving 
out  incompetent  men,  so  that  the  competition  of  these 
incompetent  men  will  be  done  away  with,  and  that  the 
pidilie  will  be  induced  to  employ  engineers  more  liecanse 
it  will  be  assured  of  reliable  work. 

If  the  proposed  license  laws  really  gave  any  assur- 
ance of  distinguishing  between  the  competent  and  the 
ineoinpeteut,  they  might  be  defended;  but  the  proposi- 
tion to  issue  one  broad  state-wide  license  to  a  civil  engi- 
neeer  as  comjietent  to  do  any  class  of  civil  enginering 
work  is  absurd  on  its  face  to  any  man  who  knows  what 
the  term  engineering  today  comprehends. 

On  one  point,  at  least,  we  are  in  hearty  agreeinent 
with  the  promoters  of  the  engineers'  license  laws ; 'that 
there  is  need  for  great  improvement  in  the  status  o''  the 
]irofession;  but  the  only  hope  that  we  see  for  such  im- 
])rovernent  is  through  the  intelligent  and  organized  ac- 
tion of  the  profession  itself.  State  legislation,  unless 
vei'v  c'arefully  ])lanned,  \iill  prove  a  curse  instead  of  a 
blessing. 

A  Birdseye  View  of  Conditions  in  tlie 
Ohio  Flood  Districts 

(  Editorial  Correspgnukxck) 

('le\ eland,  Ohio,  Apr.  8 — The  railroad  feature  of  the 
flood  situation  in  Ohio  is  more  important  and  more  ser- 
ious than  the  outside  world  realizes.  At  this  time,  two 
Weeks  after  the  flood,  the  Baltimore  ^-  Ohio  is  not  yet 
Working  its  line  from  Cleveland  to  Akron  or  the  Pennsyl- 
\ania  its  line  from  Columbus  to  Zanesville,  and  so  on  in 
a  large  sei-ies  of  important  lines  which  are  still  entirely 
out  of  service. 

The  Lake  Shore  maintained  traffic  on  its  main  line 
throughout  and,  in  fact,  carried  the  traffic  of  all  other 
roads  for  several  days.  However,  its  Norwalk  branch 
was  interru])ted  by  a  40-ft.  washout  near  Fremont  on 
Mar.  26,  which  was  closed  on  Mar.  29.  It  is  a  curious 
fact  that  some  of  this  line's  worst  trouble  antedated  the 
rain  storm,  prattically  all  wire  communication  being 
broken  on  Friday,  Mar.  21,  by  a  sleet  storm. 


rill'  Big  Four  was  liard  hit.  \  concrete  culvert  at 
\ew  London  waslie(l  out  on  Mar.  25,  interrupting  the 
('leveland-Cohimbiis  line,  which  was  not  closed  till  .\pr. 
5,  but  tiu'  ])as.sengers  were  bypassed  on  foot  in  the  mean- 
time. .\  three-s|ian,  high-level  girder  bridge  on  the 
Springfield  liiaiich  of  the  same  line  crossing  tiie  Oicii- 
tangy  lii\er  at  Delaware  hail  its  middle  span  shoved  out 
by  a  hou.se;  no  a(tenii)t  has  been  made  to  close  the  ga|). 
The  Indiana  ilivision  had  washouts  at  fiarue,  Ohio,  and 
Muncie,  Ind.  There  was  tiuidile  at  Terre  Haute  and 
Lafayette  and  just  now  inmli  trouble  at  Cairo. 

The  Xiekel  Plate  got  through  well.  They  were  illter- 
rupled  hy  wash  of  a  hank  at  the  end  of  ii  In-idge  near 
A\'est  Leijxsie,  Ohio,  ovi'r  Little  Auglaize  IJivei-,  aiKithei' 
west  of  Erie  and  ballast  washing  near  Arnolds,  neai-  I'"ort 
Wayne.  They  have  been  troubled  during  the  past  week 
with  \\atei'  in  ISellexue  yards  flooding  most  of  the  yard 
tracks.  The  l'eniisyl\ania  has  been  sending  much  traf- 
lic  over  this  liiu-. 

The  Erie  reports  no  bridge  span  lost,  but  several  ])ier 
foundations  were  scoured  and  the  ])iers  .settled.  Exten- 
sive trouble  with  ballast  washing  developed  from  near 
Corey  to  near  Meadville,  Penn.,  west  of  Meadville  nearly 
to  Youngstovvn,  this  side  of  Youngstown  and  al.so  near 
Cle\'eland  some  hanks  back  of  bridge  abutments  washed 
out  :  a  bridge  at  Old  Forge  west  of  Kent  had  abutment 
washed  out  and  span  settled ;  in  the  Akron  district  tracks 
were  under  water  and  ballast  wa.shed  extensively ;  thence 
toward  Mansfield  at  (ialion,  at  Marion  and  on  to  Ijima 
tUmost  continuously.  There  was  no  trouble  west  of  Lima. 
From  Marion  south  to  Dayton  practically  all  is  gone.  The 
three  worst  points  were  Aurora,  where  the  lake  of  the 
City  Ice  Delivery  Co.  broke  and  washed  out  the  entire 
roadbed  300  ft.,  the  Old  Forge  bridge  and  the  Marion- 
Dayton  section.  Except  for  these  the  line  was  o])en  Mar. 
26,  having  been  interru])ted  Monday.  The  Old  Forge 
gap  was  closed  Apr.  3  and  the  Aurora  washout  Mar.  3L 

On  the  northern  Ohio  lines  of  the  Baltimore  &  Ohio, 
water  on  tracks  and  later  landslides  blocked  the  Akron 
line  early  Miniday  evening.  Mar.  24.  and  a  work-train 
«as  held  up  just  outside  of  Cleveland  by  water  o\er  the 
track  befon  'midni<,dit.  The  Wheeling'  line  had  slight 
trouble  ilonday  night  by  water  on  track,  but  the  real 
interruption  came  on  Tuesday  morning,  when  water  be- 
came too  deep  to  run  trains.  Tools  and  men  were  got 
ready  for  Tuesday  morning  and  the  work-train  was  sent 
out  from  Lorain  via  South  Brooklyn  yard  repairing  line 
to  Sterling,  where  water  stopped  progress.  By  work 
south  of  Sterling,  ihe  westbound  track  was  opened  to 
Warwick  Mar.  30  and  then,  by  using  the  Pennsylvania 
and  the  Cleveland,  Akron  &  Columbus  line  a  route  was 
opened  between  Akron  and  Warwick.  In  this  way  the 
Xew  York-Chicago  line  was  opened  Monday  evening. 
Mar.  31.  The  first  traiii  through  to  Wheeling  was  on 
Apr.  5.  Canal  Dover  and  Beach  City  were  bad  points, 
as  spans  of  100  to  120  ft.  had  to  be  trestled  because  of 
scouring  out  of  abutments  and  settling  of  spans,  or  ap- 
]iroach  washouts.  On  the  Cleveland-Akron  section,  the 
first  work-train  started  out  on  Wednesday  noon.  Mar.  26, 
and  worked  toward  Akron,  clearing  slides  and  rejiairing 
washouts  (mainly  of  ballast).  The  dynamitinsr  of  four 
locks  of  the  Ohio  Canal  at  Akron  caused  a  larsre  wa.sh- 
out.  The  trouble  on  the  whole  section  can  be  judged 
from  the  fact  that  the  line  is  not  yet  open.  Canton  to 
Valley   Junction    was   restored    Mar.    3    and    Canton   to 
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Akron  Apr.  6.  All  restoration  was  on  virtually  tempor- 
ary roadbed. 

It  is  remarkable  that  practically  no  railway  culverts 
went  out.  This  agrees  exactly  with  the  highway  bridge 
re])orts  collected  by  J.  H.  Marker's  office  at  (.V)lunibus. 

The  City  of  Cleveland  was  really  little  affected.  The 
liijrli  water  in  the  Cuyahoga  River,  of  course,  reached  few 
city  intere.sts  on  account  of  the  elevation  of  everything 
above  the  narrow  valley  bottom.  Xo  sewers  or  other 
])iiblic  services  were  affected. 

As  already  reported  in  Exc;ixkerixg  Xkws.  the  lower 
A\'est  Third  St.  swing  si)au  was  knocked  off  its  turntable 
into  the  water  by  a  vessel.  It  is  now  being  hauled  out 
by  a  derrick  scow  and  cut  up  with  oxyacetylene  torches. 
The  east  channel  is  clear  and  the  west  channel  will  be 
soon. 

Two  city  bascule  bridges  at  Middle  West  Third  St.  and 
Jefferson  Ave.  are  out  of  service  becsyise  of  wetting  of 
the  motors.  These  have  been  shipped  tt-  the  factory  to  be 
baked,  so  that  the  bridges  will  not  be  working  for  some 
days  longer.  All  other  drawl)ridg»'s  are  working  and  un- 
damaged except  that  one  of  the  railway  lifts  is  reported 
:i  trifle  out  of  line.  Some  old  tiinl)er  bulklu'ad  was  ripped 
•out  and  the  .soil  washed  out  behind.  H.  Hoffman  esti- 
juates  dock  damage  and  bridge  loss  at  le.ss  than  .ii.")n(i,(/()0. 

The  quality  of  the  water  su])i)ly  is  just  now  under  pub- 
lic criticism  and  the  immediate  adoiition  of  filtration 
is  being  agitated.  Mayor  Baker  is  firmly  against  filtra- 
tion now.  The  nuitter  is  interesting,  however,  because 
the  old  a'sthetic  argument  comes  up  again  ;  that  is,  the 
question  whether  water  is  satisfactory  when  its  bacterial 
count  is  low  but  its  history  bad.  The  councilmen  ask 
how  long  the  public  is  ex])ected  to  be  satisfied  with  liquid 
mud  flavored  with  chlorine?  The  city  has  been  working 
with  chlorination  for  a  year,  and  they  increased  the  dos- 
age during  the  Hood  because  much  sewer  dejiosit.  river 
sludge,  etc.,  was  washed  down.  The  water  is  said  to  be 
roily  still. 


Columbus,  Oliio,  Apr.  10 — In  this  city  the  Town,  State, 
Broad  and  Mount  St.  bridges  were  washed  out.  Two  of 
these  bridges  were  owneil  by  the  county  and  two  by  the 
city.  The  city's  briilge  at  Rich  St.,  a  rather  obi  structure, 
just  cleared  the  flood  level  and  is  safe.  Just  below  is  a 
former  bridge  of  the  Tole<lo  &  Ohio  Central  Hy.,  which 
is  now  city  |)roperty,  and  after  the  fl<iod  was  fitted  with 
a  ]0-ft.  timber  deck.  All  communication  between  the 
city  and  Wisst  Sitle  goes  over  the.se  two  bridges.  .\  tem- 
porary water  connex-tion  and  gas  connection  were  made 
over  the  Rich  St.  bridge. 

Active  and  extensive  work  has  been  done  since  tlii'  fluocj 
waters  s\ibsided  in  restoring  living  conilitions  on  Ibc  West 
Side.  Practically  nothing  could  be  done  until  Tliurs- 
tiay.  Mar.  W,  even  in  the  way  of  rescue  work,  on  account 
of  the  strong  (nirrent,  and  i)racti<ally  nothing  in  the  way 
of  restoration  or  sanitation  until  Saturday.  Dr.  liouis 
Kalin  took  nnitters  of  sanitation  in  liand  very  energeti- 
cally ami  the  residts  are  excellent.  A  volunleei  force  of 
jihysicians  was  drafted  from  the  East  Side  as  soon  as 
po.'^sible  and  sent  through  the  West  Siile  for  general  med- 
ical .M'Tvicc  and  relief.  Ah  .moou  as  the  first  difficulties 
had   been  taken  care  of,  a  medical   force  wis  organized 

fr the  West  Side  doctors  and  the  region  divided   into 

IS  (lislricts,  with  one  iinin  in  each,  temporarily  a  medical 
employee  of  till- City  Ilealtb  Department. 


The  break  in  the  water  service  led  to  immediate  no- 
tice all  over  the  city  to  boil  all  water,  which  notice,  as 
pressure  was  soon  restored  on  the  East  Side,  was  thea 
limited  to  the  West  Side.  The  small  connection  across 
the  Rich  St.  bridge  did  not  carry  pressure  to  all  parts  anA 
left  the  water  unsafe,  which  it  really  is  considered  up  to 
the  present.  When  the  36-in.  maii\  was  restored,  a  flush- 
ing flow  through  it  was  kept  tip  for  some  time  to  clear 
the  system,  but  of  course  tins  could  n:)t  reach  all  parts 
of  the  system,  especially  in  the  extreme  west  district  oa 
high  ground.  Mr.  Dittoe  has  maintained  regular  ex- 
amination of  the  water,  and  the  reports  are  beginning  to 
be  good;  when  they  are  quite  satisfactory  Dr.  Kahu  wiU 
at  once  issue  general  notice  throughout  the  West  Side 
to  use  only  city  water  and  tiiat  the  water  is  safe  without 
boiling.  The  situation  was  complicated  a  little  by  the 
existence  of  wells,  especially  in  the  few  districts  lack- 
ing city  supply.  It  seems  that  the  danger  from  these 
was  avoided  and  the  strong  warning  to  boil  water  for  all 
uses  has  been  largely  heeded. 

The  sewer  sy.stem  of  the  West  Side  was,  of  course,  com- 
])letely  put  out  of  service.  There  were  not  many  cess- 
pools or  privies,  but  there  were  many  non-flush  outsidw 
toilets  with  simply  a  sijihon  bend.  Immediate  provisioi 
had  to  be  made  for  public  conveniences  before  any  sew- 
ers could  be  restored  and  the  Health  Dejiartnient  built 
rough  board  privies  all  through  the  district  in  pairs,  at 
first  as  nearly  one  every  two  blocks  as  jwssible  and  later, 
I  think,  more. 

Immediate  steps  were  taken  by  the  City  Engineer's 
office  when  the  water  went  down  for  ))artial  sewer  restor- 
ation. This  part  of  the  city  has  a  separate  system.  The 
storm  sewers  were  left  intact,  oidy  the  street  catch  basins 
being  filled  with  earth  wash.  The  main  sanitary  .<ewer 
coming  east  from  the  higher  district  was  cut  into  the 
storm  sewer  and  service  over  jiart  of  the  district  was  thus 
restored.  The  remaining  sanitary  sewers  are  being 
opened  up  through  to  the  interceptor  as  rapidly  as  ])os- 
sible.  The  sewage-]>urification  plant  is  oi)erated  oidy  iit 
summer,  the  discharge  the  rest  of  the  ye>ir  going  ilireci 
into  the  river. 

Of  cour.se,  street  cleaning  has  gone  on  steadily,  tiiei' 
being  4  to  6  in.  of  mud  nearly  everywhere.  The  sobliei 
from  the  local  barracks  hel))  greatly  in  general  cleariuL; 

There  are  two  jjroposals  for  correcting  the  channel  n: 
the  Scioto  River  to  give  sufficient  cross-.section  for  car- 
rying floods.  One  proposal  is  to  nuike  an  entirely  ni'W 
(hannel  for  the  river,  starting  in  the  northern  part  of  the 
city  and  running  through  the  West  Side  close  to  tin- 
bintts.  The  chanel  would  be  nearly  live  mili's.  'i'lic  other 
]iroposal  is  to  straighten  the  |>resent  cliaiine!  of  the  ri\c 
making  cutoffs  at  some  sharp  bends  and  widen  the  chan 
nel  at  various  points. 

While  a  careful  engineering  investigation  is  reall.* 
jieeded  to  determint;  which  of  these  two  plans  would  be 
best  for  the  city  to  undertake,  prompt  decision  is  neces- 
sary, as  reconstruct i<ui  of  the  bridges  which  have  lieen 
washed  away  cannot  be  inidertaken  until  il  is  knowril 
which  of  the  two  propositions  will  lie  :i(l(i|iicd. 


Zanesville,  Apr.  12--The  Ohio  Kicclric  and  the 
Baltimore  &  Ohio  are  operating  to  Zanesville,  the  lat- 
ter sinc<'  .Vpr.  '2  ami  the  former  a  little  longer,  be- 
cause of  having  its  line  somewhat  higher,  down  the  LieJc- 
ing.     The  Baltimore  dt  Ohio  has  splendid  tnuk  to  Xew- 
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ai'k.  l)iit  tlu'iuc  (o  Zaiu'sx  illi'  iiKist  of  it  wiis  (ivcrflitwcil, 
and  sufTcred  considiTiililc  wash. 

I  raiiio  down  ojio  trilmtarv  of  llii'  M  iiskiiifruni.  Ilu- 
liickiiiy',  and  without  tlii-n  t'nily  icali/.iufj  it,  ]  cmIcicmI 
tiilo  an  area  of  very  ex(e])ti()iial  Hood  ))li('iiotn('na.  The 
ticiod  lii'iT  at  Zaiiesvillo  was  radically  dillcrcnl  from  tlic 
•tilers,  a^  may  he  judi^ccl  from  the  fait  that  il  crested 
kere  on  Tluirsday,  over  two  days  lali'r  than  the  Scioto 
lUid  Miami.  TJie  Lickinj;  gave  cNidcncc  of  mormons 
flow  volume,  as  it  liad  tilled  its  nairow  lowei'  inu-'^r  full 
to  the  railway  tracks  on  tln'  hillside,  and,  thon,i;li  nnoh- 
itrueted  hy  l)ridj<es,  dams  or  em  inachments,  flowed  alon^ 
at  perliaps  three  times  iioi'mal  depth  and  evideidly  with 
{{real  velocity,  as  several  hillside  slides  imlicate. 

Zanesville  is  a  remarkable  flood  point.  With  almost 
no  loss  of  life  (only  two  or  three  dead),  it  experienced  a 
flood  of  enm-mous  volume,  heifjht,  and  speed  of  flow, 
which  wrouffht  vast  destruction.  The  city's  iutermd 
prohlenis  are  easier  and  simpler  than  those  at  Colundjus, 
init  the  railway  isolation  and  the  damage,  present  and 
jiros])ective,  are  fjreat.      (See  aceom])anyinK  ma]).) 


Map  of  Zaxesvillk.  Ohio 

(.Showing   in   shaded   portion   the   fluodefi   district.) 

The  Fifth  St.  bridge  at  the  north  end  (d'  the  city  is 
standing.  The  reinforced-concrete  Y-bridge  in  the  mid- 
dle of  the  town  is  intaet,  except  for  the  balustrade.  Two 
large  railway  and  two  highway  bridges  in  the  city  were 
swept  out,  and  below  the  Y-bridge  (dear  to  the  Ohio  at 
Marietta  not  a  bridge  stauds.  The  Muskingum  River 
id  Zanesville  drains  an  area  of  some  iOOO  sq.mi.  the 
liirgest  gathering-ground  in  Ohio,  reaching  up  to  near 
Akron,  where  the  surface  is  250  ft.  higher  than  Zanes- 
ville. 

The  Muskingum  and  the  Licking  both  have  low  tim- 
ber dams,  just  above  their  jnnetion,  built  by  the  Federal 
fiovernment  many  years  ago  to  establish  slack-water 
navigation.  These  dams  were  no  factors  in  the  flood 
liei<;hts  as  the   high   water   was  about   20   ft.    above  the 


diiin  ci-cst.  'l'lioii;jh  the  several  bridges  over  the  Musk- 
ingum had  doiiblless  some  elVecl  in  obstructing  the  flow 
and  raising  the  flood  level,  the  amount  of  this  is  hard 
to  api»roximate. 

The  pre\ious  record  flood  at  Zanesville  occurred  in 
l.S!);i.  M  that  time  the  depths  of  water  on  the  lower 
gage  (milci-  sill  of  Lock  Id)  reached  .'56.8  ft.  In  the 
liM:;  Hood  the  water  went  to  51. H  ft.  on  the  same  gJigc. 
Three-quarters  of  a  niile'dtove,  at  the  PtiHieylvania  sta- 
tion, near  the  dam  (the  lock  gage  was  here  submerged) 
the  flood  of  l«!t8  reached  the  floor  of  the  main  wait- 
ing room.  This  year  it  went  up  into  the  othces  on  the 
second  floor,  1.51/^  ft.  higher.  The  slope  between  these 
two  ])oints  is  not  yet  determined,  but  from  U.  S.  Engi- 
neer Ollice  records  the  ]8!)8  flood  Just  above  the  dam. 
but  northwest  of  the  rivers  went  to  70.5. .'id  (sea  level 
datum),  whereas  the  101,3  reading  on  the  lower  gage  was 
117.42.  'i'he  10l;5  slope  across  the  whole  town  is  given 
ap]>roxiniately  by  comparing  this  latter  figure  with  a 
le\el-reading  said  to  have  been  obtained  (by  ('.  Y.  Mar- 
lin)  near  the  mouth  of  Mill  Run,  73110  ft.  above  the  dam, 
El.  722.37.  This  means  practically  o-ft.  slope  in  two 
miles. 

t)ther  elevations  of  interest  are : 

Xormal  upper  pool,  688.62   (dam  crest). 

Lower  pool  during  1013  flood,  722. 

Baltimore  &  Ohio  track,  about  703. 

Ivow  water  below  Y-bridge,  about  0751/^. 

L('\ee  tops,  707. 

The  deck  of  the  Y-bridge  is  at  its  summit,  about  713. 
The  flood  height  here  was  probably  710  to  721. 

.Several  guesses  at  velocity  of  flow  range  from  15  to 
22  mi.  per  hr.  at  maximum  stage,  10  to  15  mi.  per  hr. 
during  the  following  week.  Xo  topographical  map  ex- 
ists, and  all  records  of  the  City  Engineer's  office  were 
burned  last  December. 

The  Muskingum  and  the  Licking  flow  between  high 
bluffs,  except  for  the  flat-sloping  tongue  of  bottom  land 
occu]iied  by  the  main  part  of  the  city,  a  narrow  .strip 
(Putnam)  along  the  west  bank  below  the  Licking,  and 
portions  along  the  Licking.  Levees  had  been  built  on 
two  short  stretches,  and  their  tops  were  placed  3  to  4  ft. 
above  the  1.S08  flood  level.  The  street  umlercrossing 
under  the  Baltimore  &  Ohio  R.R.  .just  west  of  the  bridge 
was  open  for  backwater,  but  the  levees  were  expected  to 
protect  the  northwest  district  from  the  rapid  currents 
of  the  Licking. 

The  upper  levee  along  the  Licking  was  overflowed 
Tuesday  evening.  Mar.  25 ;  water  in  the  Muskingum  was 
not  vet  high,  and  the  lower  gage  showed  28  ft.,  or  about 
Elev.  603.6. 

Telegraphic  warning  was  received  from  the  Weather 
Bureau  Tuesday  morning  that  5  in.  of  rain  had  fallen 
over  the  whole  drainage  area  in  the  24  hours  ending 
Tuesday,  8  a.m..  and  "Look  out  for  high  water,"  the  or- 
dinary flood  warning.  Xo  citizens  believed  the  1808 
flood  level  would  be  passed.  The  Muskingum  rose 
Wednesday  morning  and  soon  the  Baltimore  &  Ohio 
bridge  just  below  the  dam  was  carried  away  (two  mid- 
dle spans  out  of  four  and  later  the  east  span,  one  still  re- 
maining). Probably  the  Penn.sylvania  bridge  and  the 
Third  and  Sixth  St.  bridges  went  at  about  the  same  time. 
The  water  supply  failed  Mar.  26.  the  ptimping  station 
being  flooded.  Rain  continued  and  the  crest  of  the  flood 
was    reached    Thursdav.      On    Wediiesdav    afternoon    the 
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water  began  flowing  over  the  highest  point  of  the 
Y-bridge  balustrade,  although  on  the  downstream  side 
the  balustrade  still  showed  5  ft.  above  water  (Tanner). 
At  the  highest  stage  it  flowed  about  18  to  24  in.  over  the 
top  of  the  lamp-post  pedestal  on  the  upstream  side  (or 
about  5  ft.  over  the  top  of  the  balustrade)  ;  on  the  down- 
stream side  the  top  of  the  crown  pedestals  could  just  be 
seen. 

The  Y-bridge  ai)proaehe.s  IVeing  submerged  after  Tues- 
day, the  city  was  cut  into  three  parts  without  communi- 
cation by  person  or  wire.  A  signal  service  was  established 
with  large  blackboards  for  writing  messages  and  transits 
to  read  them.  The  Western  Union  maintained  direct 
wire  connections  with  Xew  York  and  Pittsl)urgh,  but 
took  no  press  messages;  besides,  the  A-ssociated  Press 
correspondent  was  marooned,  which  accounts  for  the  lit- 
tle news  that  reached  the  outside  world. 

The  county  officials  have  ordered  cables  by  express  for 
a  su.spension  bridge  and  have  directed  the  county  sur- 
veyors to  prei)are  plans  and  specifications  for  such  a 
bridge.  Of  cour.se.  the  suspension  bridge  is  to  be  tempor- 
ary. 

JIain  St.  forms  a  ridge  of  the  flat  peninsula.  The  water 
t'owed  over  it  with  much  force,  but  only  one  serious  street 
washout  occurred,  at  the  corner  of  Third  St.  Here  a  store 
Ijuililing  was  wrecked;  a  large  hole  was  dug  by  the  cur- 
rent breaking  a  sewer.     (Fig.  3). 

The  wrecking  of  the  bridges  is  remarkable.  Beginning 
at  the  north,  the  Pennsylvania  bridge  at  Ellis,  8  mi. 
above  Zanesville,  had  three  deck-truss  spans  carried  out; 
the  west  span,  o\er  the  channel,  was  raised  a  few  years 
ago  and  is  now  a  through  span.  This  west  span  remains, 
with  the  pier  somewhat  damaged.  These  were  133-ft. 
spaiLs.  There  is  a  high  earth  embankment  beyond  both 
abutments;  some  350  ft.  at  the  east  end  and  500  ft.  at 
the  west  end  was  washed  out  40  ft.  deep. 

Below  this  is  the  Monroe  St.  county  bridge.  The  three 
river  sjjans,  at  high  level,  are  standing,  but  of  the  long 
steel  viaduct  apjiroach  on  the  west  side  a  150-ft.  section 
just  back  of  the  abutment  is  gone. 

Fifth  St.  bridge,  below  Monroe,  is  still  standing  intact, 
the  only  one  besides  the  Y-bridge.  It  has  three  long 
spans  and  ai>|iroachcs :  total  length  about  1500  ft. 

The  Baltimore  &  Ohio  bridge  (entrance  to  Zanesville 
station  of  tiie  Columbus-Zanesville  line)  consisted  of  Unir 
tiirough-truss  spans  about  125  to  150  ft.  long.  That  the 
three  easterly  spans  were  carried  away  is  not  surprising, 
as  the  track  level  was  about  18  ft.  under  highest  water. 
The  westerly  span  stood  this  head,  but  the  others  went 
out  a  day  before  the  crest  stage  was  reached. 

We  are  told  the  two  middle  spans  gave  way  firs). 
These  spans  now  lie  on  their  sides  in  the  river,  50  t » 
100  ft.  downstream.  The  spans  appear  quite  scjuare  and 
unhurt.  The  east  span  went  out  after  the  niidille  two 
failed,  and  was  swept  under  the  Y-bridge,  where  it  now 
lies. 

The  Y-brUlge  seems  to  bo  intact.  A  snudl  wnslx  ul  of 
|.avement  ami  fill  near  the  middle  of  the  main  crossinir 
at  till-  upstream  side  (Mcurred,  an<l  most  of  the  l)alustrade 
of  the  main  crossing  is  foue,  as  is  also  some  on  the 
branch  crossings.  All  of  the  city's  tralHc  now  goes  ever 
this  bridge.  Tlie  Baltimore  &  Ohio  ends  at  a  tenii)orary 
station  west  <if  the  river:  the  I'ennsylvania  terminates 
at  Putnam  station:  both  are  readied  by  this  bridge  alone, 
<-.xce|)t  fi'r  an  improvise<l  ferry. 


The  Pennsylvania  bridge  just  below  had  four  150-ft, 
through  Pratt  spans,  and  all  four  are  out.  The  east  span 
lies  a  little  below  the  site,  almost  iiitact;  the  next  two  are 
under  the  Third  St.  bridge  and  against  its  piers,  all 
wrecked  :  the  fourth  span  is  missing.  The  lower  sides 
of  the  piers  are  torn  away,  back  nearly  to  the  center  line 
at  the  top  and  running  oS  down  to  the  original  down- 
stream ecige  at  the  low-water  line.  This  bridge  is  said 
to  have  stood  the  impact  of  houses  and  all  kinds  of  float- 
ing debris  until  some  lumber  piles  came  along,  and  these, 
lianking  against  the  bridge  and  disintegrating,  carried 
it  out.  The  track  level  is  practically  the  same  as  that  of 
the  Baltimore  &  Ohio,  703,  so  that  the  bridge  was  sub- 
merged more  than  1 5  ft.  over  the  bottom  chords. 

Adjomnig  this  Uridge  east  were  a  22-ft.  girder  span 
and  a  110-ft.  swing  span,  over  the  canal,  etc.  Both  were 
thrown  oft'  the  piers.  The  canal  furnished  a  short-cut  for 
the  floodwaters  and  they  rushed  down  it  at  great  velocity. 
Below  this  were  the  Third  St.  and  Sixth  St.  city 
bridges.  The  Sixth  St.  bridge  has  a  swing  span  on  the 
east  end  still  standing,  though  pushed  out  of  i)lace;  the 
Third  St.  bridge  was  a  wooden-truss  bridge  of  four  120- 
ft.  spans  which  were  destroyed.  The  Sixth  St.  bridge,  of 
steel,  comprised  three  main  river  si)ans.  a  .south  ap)>roaclt 
.span,  and  a  north  swing  span,  a  total  length  of  about 
600  ft.  Its  two  easterly  river  spans  were  wrecked  by  a 
large  abandoned  mill  .striking  them.  The  west  riveH 
span  went  out  when  the  Third  St.  bridge  came  against 
it.  The  approach  span  hung  on  for  a  time  in  wrecked 
condition,  and  fell  down  later. 

All  tile  bridges  were  wrecked  AWMlnesday,  which,  as 
already  said,  was  a  day  before  highest  stage.  All  of 
them,  apparently,  were  wrecked  by  the  pressure  of  drift 
accumulation  or  c-ollision  of  large olijects. 

Bridge  repair  has  hardly  progressed  as  yet.  The  Bal- 
timore &  Ohio  for  two  days  has  been  Imilding  a  trestle 
of  framed  bents,  set  on  rock  bottom,  with  solid  blocking 
fitted  to  the  broken  pier  tops,  and  will  have  rail  con- 
nection restored  to  the  main  ]>art  of  Zanesville  tomor- 
row (Saturday,  A])r.  13).  The  Pennsylvania  has  todax 
lilted  the  swing  span  of  Bridge  20  jjack  to  place  am! 
will  be  able  to  use  it;  the  river  cro.>;siiig  will  be  restoreil 
by  eight  68-ft.  girder  s])ans  on  trestle  towers,  which  span 
ha]>peiied  to  be  available.  For  permanent  work,  boi' 
Bridge  12  and  Bridge  21  will  be  rejjlaced  by  new  throiigli 
truss  bridges  on  wholly  new  piers,  using  practic-aily  tli 
present  span-lengths. 

The  problems  of  city  adniiiiistration  involved  first.  >• 
course,  relief  for  some  2500  |)ersons.  Absence  of  loss  oi 
life  or  .serious  local  conditions  saved  much  time  which  at 
tention  to  these  matters  would  have  consumed.  The  con- 
dition of  the  public  services,  it  soon  develo'j)ed,  was  also 
surprisingly  good. 

The  water-distributing  .system  was  found  ])ractically 
uninjured,  no  mains  being  broken.  As  soon  as  the  river 
droppeil  2  in.  below  the  grate-iiars  in  Die  pumping  sta- 
tion, the  boiler  fires  were  started.  iin<i  thi'  pumps  bejjan 
to  work  before  they  were  out  of  the  water  (the  pump 
room  being  a  few  feet  lower  than  the  boiler  room).  There- 
after ixith  high-service  (standpipe)  and  low-service  (res- 
ervoir) systems  were  operative.  This  was  Monday.  Mar. 
31,  water  having  then  bi-en  olT  siin^e  Mar.  '2(i.  In  the  in- 
t'jrim  water  from  springs  in  the  higher  districts  was  used. 
Some  sewers  were  cIo<"'im1.  others  partly  I'io'rired,  many 
clear.      As   a    whole   the   sewer   svstem    was   available  is 
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Looking   east   on  Main   St.   from   canal  lift-bridge.  Mar.  30.  1913   (practically  no  cleaning  work  started). 
Corner  South  and  Fourth  Sts..  Mar.  26  (view  taken   from  post-office  building). 
Street  blowout  from  overloaded  sewer  (after  flood  went   down). 
Looking   south   from   Fifth   St.    Bridge,    Mar.    28    (flood  at  height). 

Views  in  Zaxesville  dueixg  -\xd  after  the  Flood 
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soon  as  the  water  ]eft  it.  Zanesville  has  had  many  "dry- 
wells,"  closed  cesspools  below  ground,  in  the  gravel. 

lu  a  number  of  sections  it  was  necessary  to  establish 
public  privies;  where- possible  these  were  built  over  sewer 
manholes.  Work  is  proceeding  in  testoration  of  the  en- 
tire sewer  system. 

ElPctric-liglit  service  is  still  practically  non-existaut, 
except  for  small  prixate  plants.  Telephone  service  is 
fragmentary  as  J*et.  Street  cars  arc  operating  on  most 
cf  tlic  lines. 

The  clearing  of  streets  was,  of  course,  a  task  taken 
early  in  hand.  Mud  everywhere,  and  debris  plentiful, 
required  to  be  removed.  The  city  had  and  still  has  a 
large  force  at  this  work.  Kcinoval  of  mud  and  debris 
put  on  the  street  by  householders  is  done  by  the  same 
force. 

Sanitation  efforts  were  directed  against  disease:  hand- 


ling sick  cases  and  watching  closely  fur  jiew  cases.  There 
had  been  some  smallpox,  ajid  naturally  this  did  not  de- 
crease. There  is  much  chickenpox,  quite  a  bit  of  measles, 
normal  scarlet  fever  and  diphtheria,  and  a  consideralilc 
amount  of  typhoid,  though  the  health  officer,  Dr.  Mc- 
Cormick,  claims  it  is  not  in  excess,  the  normal  rate  bcint; 
high.  (Zanesville  u,«es  raw  river  water,  has  no  milk  in- 
spection and  no  food  inspection.)  About  Apr.  3  five 
cases  of  typhoid  were  reported  in  one  day.  Doubtless 
in  part  on  this  account  the  state  health  authorities  then 
ordered  the  installation  of  a  hypochlorite  dosing  plant, 
to  su])ply  25  lb.  hypochlorite  in  W/c  solution  per  million 
gal.  of  water.  This  is  being  put  in  by  the  City  Engineer, 
and  should  be  operating  by  Apr.  12. 

Zanesville  is  ])aved  almost  exclusively  with  brick.  Of 
the  40  miles  of  jiaved  streets,  only  about  2500  sq.yd. 
brick  pavement  was  washed  out  or  dnniaged. 
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Auxiliary   Flood    Channels    for    Rivers 

Sir — In  reading  tiie  description  of  the  awful  havoc 
wrought  by  the  recent  floods  in  Ohio  and  Indiana  and  the 
various  remedies  j)roposed  to  prevent  a  recurrence  of 
sudi  a  disaster,  it  .struck  the  writer,  that  there  has  been 
•verlooked  a  very  effective  remedy — that  of  constructing 
artificial  auxiliary  channels  to  the  main  river  at  numer- 
ous points  starting  near  the  .source. 

Tlie.se  canals  could  be  so  constructed  that  their  bot- 
toms at  the  junction  with  the  river  would  be  at  a  level 
a  little  higher  than  the  ordinary  water  level  in  the  main 
jitream,  thus  they  would  hold  water  oidy  in  time  of  flood. 
The  bottoms  could  be  made  so  as  to  grade  down  to  the 
river,  and  when  the  flood  ])eriod  is  over,  the  water  would 
rec-ede  and  em])ty  back  into  the  river. 

The  location  of  these  channels  and  their  distances 
apart,  as  well  as  their  cross-sectional  area  and  length, 
would  depend  on  their  ])roximity  to  the  source  of  the 
•iver,  that  they  were  meant  to  relieve. 

There  is  no  doubt,  that  this  scheme  would  cntiiil  a 
Tast  expenditure  of  money,  both  for  excavation  of  \]w 
•aruds  and  for  bridges  crossing  I  hern. 

Nevertheless,  this  method  of  handling  the  flood  prob- 
lems appears  to  the  writer  quiti;  practicable  and  worthy 
•f  further  study. 

II.  M. 

Iloboken,  N.  .].,  A]yy\\  -s,  ]!»!:{. 

I  We  give  space  to  the  above  letter  l)eeau.«e  it  olTers  an 
opportunity  to  show  by  figures  what  such  a  scheme  would 
involve. 

According  to  tiic  figures  nf  Mr.  .Iidian  (iriggs,  the 
Diuximum  flow  of  the  Sciotr)  Wivcr  through  the  City  of 
Columbus,  Ohio,  in  the  recent  flood  was  in  the  neighbor- 
hoo«l  of  140,000  cu.ft.  |)er  sec.  SujipoHc  this  flow  is  to 
)»•  <arried  in  a  channel  with  an  average  depth  of  15  ft. 
ynd  at  an  average  velocity  of  four  niib's  an  hour,  (ircnter 
depth  would  seldom  lie  |)rflct icalile  niid  higher  \elocifies 
would  caiiHC  serious  erosion  of  the  (hannels.  banks  and 
bottom.     Computation  shows  that  with  such  depth  and 


velocity  a  channel  would  have  to  be  nearly  2000  ft.  in 
width  to  carry  the  flood  that  recently  visited  Colum- 
bus. If  an  auxiliary  channel  were  designed  to  carry  only 
a  quarter  of  the  flo«^)d  it  would  still  have  to  be  500  ft.  in 
widtii,  that  is  to  say,  nmrlji  doiihlr  the  width  uf  the 
Panama  Canal  througli  Ctilchra  i'lil. 

And  the  Scioto  River  is  only  a  single  tributary  of  the 
Ohio.  How  big  a  channel  wmild  our  correspondent  dig 
to  relieve  the  recent  Ohio  Rivi-r  flood  ?  Where  would 
he  put  his  channel':'  It  would  luive  to  follow  the  valley 
of  tho  river  for  water  is  loth  to  run  tij)  hill.  As  the 
Ohio  flood  filled  its  whole  valley  from  blutf  to  hlufl'  last 
week,  any  auxiliary  channel  would  have  been  submerged. 
-Ed.] 

The  Status  of  the  Engineer 

Sir — A  wealth  of  thought  has  been  brought  honu>  to 
iinmy  minds  since  articles  with  the  above  caption  have 
l)een  ])ublished  in  E.\«:i\i;KiiiN<i  N'i:\\s,  luit  if  the  Hdi- 
tor's  ))ati('nce  has  not  been  exiiauslcil,  |iciinit  the  writer 
to  add  a  little  comment  to  that  much  Iriangulated  sub- 
ject. The  general  reader  of  today  finds  liiniself  beset  by 
a  variety  of  terms  in  dclining  \vlni(  constitutes  an  engi- 
neer. This  condition  donbtlcss  jiii>CN  Ironi  the  effort  of 
modern  jirogress  to  general i/.i',  and  to  s|iccil"y  the  life 
work  for  the  individual  without  coin|iicliending  his  fit- 
ness for  the  vocation. 

The  ethical  side  (d'  the  engineer  has  been  ))retfy  well 
written  up,  his  scholastii^  requirements  ditto.  Ihe  pros  and 
cons  of  bur<'aucra<'y  dwelt  ujjon,  also  the  shortcomings  of 
the  ))olitician.  so  there  is  about  oidy  one  ]ioini  in  the  dis- 
cussion thai  has  not  been  toiuhed  upon,  viz:  The  com- 
mercialized side  of  :in  engineering  education. 

Fifty  years  ago  an  (ngineering  educalioii  was  made  n 
s))ecialty  in  n  very  few  schools.  Such  edncalion  was  de- 
veloped, to  a  certain  e\teid.  by  the  regular  college  (ourse 
and  by  the  school  of  experience. 

Today  we  have  institufions  'jalore  all  o\cr  the  c(nnilry, 
making   en-'iiu'crs    to   order,    graduating    classes    by    the 
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humli'ods,  so  tlH'iT   is  a  |i1ciIichm   in   llic  inarkcl   mid  liis- 
appoiiitiiit'ut  lor  the  result. 

Many  young  men  witli  no  a])tness  by  niilinv,  or  iitiiess, 
otliervvise  than  is  shown  by  a  diploma,  are  lookiiij;  for 
results  of  time  spent,  and  money  wasted.  They  seek 
lefrislatiiui  as  an  opiate  for  their  eoiidition,  or  i)aiik  on  the 
iiitlueneo  of  the  ixditical  i)oss  who  is  found  in  nearly 
every  munieipality,  and  .sell  their  l)irthrif,'ht  like  I'^sau  of 
old,  for  a  mess  of  pottage.  Some  struggle  along,  ha\ing 
some  of  this  world's  goods  to  fall  haek  upon,  others  ally 
theni.sel\es  with  some  railroad  or  nianiifacturiiig  inter- 
est, and  succeed  in  a  nu'asure. 

Many  high  engineering  positions  in  the  United  Stales 
are  filled  by  able  engineers  from  other  countries,  which 
lessens  opportunities.  So  much  for  the  diagnosis,  now  for 
the  remedy.  Stop  this  prevalent  idea  of  making  the 
human  element  to  order  in  any  tlepartment  of  life,  and 
particularly  in  the  engineeri]ig  profession.  Study  fitness 
when  choosing  a  vocation.  An  army  of  young  men  will 
then  lear  i  to  look  more  carefully  at  the  future  prosjiects 
»nd  will  better  understand  how  to  win  success. 

Ax  Onlookek. 

Burlington,  Iowa,  Apr.  2,   1013. 

License  Laws  for   Engineers 

Sir — Several  people  have  their  little  hammers  out  and 
arc  using  the  same  on  the  proposed  Engineering  License 
Bills  now  i>ending  before  the  different  State  Legislatures 
and  against  everything  else  which  might  tend  to  promote 
hetter  conditions  among  those  who  depend  on  engineer- 
ing work  f(n'  a  livelihood,  be  it  classed  as  a  trade  or  a 
professidu. 

One  gentleman  who  signs  himself  X.  A.  Y.  objects  to 
being  classed  with  "Veterinarians,  Undertakers  and 
k'urses."  Xow  I  think  if  these  professions  do  not  feel 
insulted  over  the  classification,  that  an  engineer  should 
not  oljject,  as  most  of  them  with  less  training  and  by  ]iro- 
ducing  less  wealth  for  Society  are  getting  more  'jom- 
pensation,  both  as  to  money  and  social  ])osition  than  at 
lea.st  a  large  part  of  tho.se  who  class  themselves  as  Engi- 
neers. 

To  believe  this  for  one  moment  would  be  unthinkable 
for  many  Engineers;  but  if  they  will  take  offtlieir  col- 
ored glas.ses  and  look  at  things  as  they  really  are  it  will 
do  them  good. 

The  gentleman  who  signs  X.  A.  Y.  wrote  betti'r  than 
he  knew;  for  X.  A.  Y.  is  about  all  there  is  to  the  ob- 
jections which  are  used  again.st  progress  for  Engineers 
:ilong  social  lines. 

Those  who  say  Xay  to  a  licen.se  law  will  give  no  com- 
uum-sense  reasons  for  their  oppositioli;  they  will  not  at- 
tempt to  substitute  something  else  for  that  which  they 
cp]iose;  they  Avill  not  try  to  see  things  from  more  than 
one  viewpoint.  They  stand  as  mute  rocks  in  the  path- 
way of  jirogress,  content  in  their  false  pride  and  con- 
H'tiipt  for  anything  which  savors  of  a  labor  union. 

The  Engineer  will  sometime  recognize  himself,  as  he 
K'ally  is,  a  hired  man.  Then  he  will  be  for  a  labor  union, 
unless  he  is  lifted  to  a  higher  plane  by  being  recognized 
'ly  the  law  of  the  land  as  a  man  of  education  with  fixed 
>tandards  Avhich  must  be  met  by  those  ^yho  would  call 
themselves  Engineers. 

fycgislation  will  not  cure  all  the  troubles  of  the  .sfrug- 
jrliiig  engineering  irraduate.     He  must  work  out  his  own 


,  but  it   is  a  stc])  in  the  right  diri'iiiiPM.     Why  op- 
It.  L.  S. 


pose.'' 

Urbana.  Oliic.  Apr.  S,  101;?. 


The  Study    of    Foreign    Languages    in 
Technical  Schools 

Sir — Yon  lia\c  dcxolcd  nnicli  space  in  recent  issues 
to  the  study  of  foreign  languages  in  technical  schools. 
The  writer  has  spent  some  time  in  the  .study  of  two  for- 
eign languages  and  has  had  occasion  in  several  instances 
to  u.se  his  knowledge  of  these  to  good  advantage,  and 
therefore  does  not  look  upon  the  matter  with  prejudice. 

Li  a  short  life  of  fifty  to  a  hundrerl  years  a  man  can- 
not advance  very  far.  If  he  werf  going  to  live  a  thousainl 
years  he  could  afford  to  equiji  himself  with  many  accom- 
jdishments  Avhich  under  jtresent  conditions  are  a  waste 
of  time.  Therefore  in  the  consideration  of  the  stud^  of 
a  foreign  language  the  question  should  be  asked,  will  it 
enable  one  as  an  engineer  to  know  more  about  the  prin- 
ciples of  mechanics,  nnithematics,  physics,  geology, 
meteorology,  astronomy,  chemi.stry,  biology,  hygiene,  etc., 
than  if  the.se  subjects  were  studied  directly  with  the  aiil 
of  one  mother  tongue? 

It  takes  much  time  to  learn  a  foreign  language  suffic- 
iently well  to  be  of  practical  value,  and  the  question  is 
when  thus  engaged  whether  we  are  not  missing  something 
of  vastly  more  imi)ortance.  It  is  true  some  men  have  a 
fondness  and  aptitude  for  the  acquirement  of  these  lan- 
guages and  therefore  to  them  it  is  a  pleasant  rela.xation, 
which  is  also  necessary  in  any  educational  curriculum. 
But  there  are  many  good  engineers  who  may  not  have  any 
more  ability  in  the  acquisition  of  a  foreign  language  than 
in  the  learning  of  music  or  ])ainting,  but  their  material 
accomplishments  are  nevertheless  of  just  as  high  char- 
acter. 

In  the  writer's  judgment,  the  technical  colleges  should 
not  require  the  study  of  foreign  languages,  but  should 
afford  facilities  for  their  study  to  any  student  who  con- 
sidered them  necessary. 

The  writer  fully  agrees  with  the  ideas  of  Mr.  Ru- 
dolph Hering  as  to  the  best  method  of  .studying  these 
languages. 

It  would  .seem,  too,  that  tlie  time  )iecessary  to  learn 
any  foreign  language  could  much  more  effectively  be  de- 
voted to  the  mother  tongue. 

J.  W.  Ledoux. 

113  Xo.  Broad  St..  Philailelithia.  Apr.  7,  191.3. 


NOTES    AND     QUERIES 


A  few  small  inaccuracies  are  to  be  noted  in  connection 
with  the  article  "Growth  of  a  Commercial  Research  Labora- 
tory." in  our  issue  of  Apr.  10.  The  new  quarters  being  pro- 
vided, will  have  twice  the  present  floor  space,  which  is  20.000 
sq.ft.  instead  of  the  Ifi.OOO  sq.ft.  noted.  Compressed  air  is  fur- 
nished (with  water,  illuminating  gas  and  hydrogen)  in  all  of 
the  laboratory  rooms  instead  of  the  few  having  also  nitrogen, 
oxygen  and  steam  and  suction.  Among  the  department  ad- 
juncts, a  liquid-air  plant  should  have  been  noted.  The  Satur- 
day morning  "colloquiums"  of  the  staff  usually  consist  of  an 
informal  lecture  on  some  subject  of  general  scientific  interest, 
and  not  necessarily  along  the  lines  of  work  of  the  department. 
Among  the  important  products  developed  was  noted  the  mag- 
netite-arc lamp,  which  a  typographical  error  made  to  read 
"magnetic." 


soil 


EXGIXEERIXG     NEWS 


Vol.  69,  Xo.  16 


The  Problem  of  Flood  Control* 

By  Col.  C.  McD.  Townsi:mi+ 

The  subject  of  land  drainage  is  intimately  associated 
with  that  of  river  improvement.  A  discus.sion  of  the 
means  of  preventinjr  floods  in  the  Mississippi  Valley  is 
therefore  particularly  appropriate  at  this  meeting.  In 
a  ]«iper  read  before  a  levee  convention  in  Memphis  last 
September,  I  briefly  discu.<sed  the  various  means  of  flood 
control  which  had  been  suggested  to  the  Mississippi  River 
Commission.  This  afternoon  I  propose  to  confine  my 
remarks  to  the  three  methods  in  which  the  public  appears 
mo.st  interested,  i.e.,  reforestation,  reservoirs  and  levees. 
Sources  of  Floods 

As  you  will  recall,  the  great  Mississippi  ^'alley  is 
bounded  on  the  east  by  the  Appalachians  and  on  the 
west  by  the  Rocky  Mountains.  The  winds  blowing  from 
an  easterly  direction  deposit  most  of  the  moisture  they 
absorb  from  the  Atlantic  Ocean  on  the  eastern  slope  ot 
the  Alleghenies,  and  therefore  cause  little  rain  in  the 
Mississip])!  X'alley;  the  Rocky  Mountains  intercept  the 
moisture  from  the  Pacific  Ocean.  While  showers  occur 
from  winds  blowing  over  the  Great  Lakes,  the  original 
source  of  the  floods  of  the  Mississippi  is  to  be  sought  in 
the  Gulf  of  Mexico. 

In  all  cases  there  is  a  tendency  for  the  greatest  rain- 
fall to  occur  near  the  coast,  and  gradually  to  decrease 
as  the  wind  currents  travel  inland.  Thus  the  average 
annual  rainfall  at  Xew  Orleans  i.s  60  in.;  at  Memi)his.  53 
in.;  at  Cincinnati,  42  in.;  at  Pittsburgh,  36  in.:  and  at 
St.  Louis,  40  in.  At  the  headwaters  of  the  upi)er  Miss- 
issippi it  is  but  25  in.,  and  at  the  headwaters  of  the  Mis- 
souri but  13  in. 

Though  floods  do  not  arise  from  mean  conditions  but 
from  exceptional  rainfall,  these  figures  are  good  indites 
of  flood  volumes.  The  flood  discharge  of  the  upper 
reaches  of  the  Missouri  is  about  1  sec. -ft.  per  sq.mi.  of 
drainage  area;  measurements  at  St.  Paul  give  an  ex- 
treme flood  discharge  for  the  upper  Mississippi  of  slightly 
over  2  sec.-ft.  per  sq.mi.  In  the  Ohio  it  is  about  6  sec. -ft.. 
and  in  the  Ouachita,  St.  Francis  and  Yazoo  Rivers  from 
8  to  10. 

The  ma.ximum  discharge  of  the  upper  Mississippi  River 
is  estimated  at  450,000  sec.-ft.;  the  Mi.ssou:i,  900,000; 
the  Ohio,  1,400,00(1;  the  Arkan.sas,  450,000;  and  the 
Red,  220,000.  There  is  also  a  large  discharge  froni  the 
'b'azoo,  St.  Francis,  White,  Tensas  and  Ouacliita  Rivers. 
The  maximum  discharge  of  the  Mississippi  during  the 
flood  of  1912  was  about  2,000,000  second-feet  at  Cairo, 
and  2,300,000  at  the  mouth  of  Red  River.  It  overflows 
its  natural  banks  when  the  How  exceeds  1,0()(),000  r.'c- 
ond-feet. 

Rkkoukstatio.v 

While  the  influence  of  forests  on  stream  flow  has  re- 
ceived little  attention  in  this  country  until  recently,  the 
scientists  of  Europe  have  discussed  the  subject  pro  and 
con  during  the  [mnt  forty  years.  While  I  consider  this 
discussion  vnluable,  my  objections  to  reforestation  are 
not  baseil  solely  on  a  scholastic  argument. 

It   requiri's   from   twenty   to    fifty   years   to    produce   a 
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good  forest  growth,  and  over  a  century  for  the  leaves  of 
that  forest  to  decay  in  sufficient  quantities  to  produce 
the  humus  which  will  be  satisfactory  as  an  absorbent  of 
rainfall.  We  cannot  alford  to  delay  the  drainage  of  the 
Mississippi  Valley  even  to  produce  the  forest  growth, 
without  taking  into  consideration  the  time  required  for 
the  humus  to  form.  We  are  more  vitally  interested  in 
the  height  that  the  river  will  attain  in  the  next  few  weeks 
than  ill  what  will  occur  in  the  year  2013. 

It  is  also  pertinent  to  this  discussion  to  determine  what 
would  be  the  extent  of  the  forest  reservation,  which 
would  be  required  to  reduce  the  flood  heights  on  the  Jliss- 
issippi  River  a  given  amount.  To  solve  this  i>rohlein  it 
is  necessary  to  make  certain  assumptions,  and  for  iiur- 
poses  of  argument  we  will  assume  that  reforestation 
would  reduce  the  flood  discharge  of  a  stream  one-half. 
Tlu'  Mississippi  flood  of  1912  attained  the  greatest  height 
of  any  then  recorded,  at  all  gage  stations  except  at  Vicks- 
burg.  That  of  January  and  February,  1913.  while  five 
feet  lower  at  Cairo,  was  the  next  highest  flood  at  Mem- 
phis, and  for  a  considerable  distance  along  the  river.  We 
will  endeavor  by  reforestation  to  reduce  the  flood  of  1913 
V)  the  heights  attained  in  the  winter  of  1913.  For  thi^ 
purpose  it  will  be  necessary  to  reduce  the  maxinium  dis- 
charge of  the  river  by  500,000  sec.-ft.  It  will  also 
be  necessary  to  distribute  this  rediu-tion  among  the  trib- 
utaries, reducing  the  maximum  discharge  of  the  Missouri 
River  from  900,000  to  700,000  sec-ft.,  thnt  of  tlie 
upper  Mississippi  from  450,000  to  350,000.  iiiid  that  of 
the  Ohio  River  from  1,400.000  to  1.2000,000. 

As  stated  above,  the  flood  discliarge  of  the  ilis.souri 
River  at  its  headwaters  is  about  1  ser-ft.  ])i'r  sq.ini.  of 
(li'iiinage  area,  and  if  (lie  i-i'ihuiioii  in  discharge  of 
one-half  is  to  be  secured  by  reforestation,  two  square 
miles  of  forests  would  be  neccs.sary  for  every  second- 
foot  of  reduction  of  flood  discharge,  or  400.000  s(|uare 
miles  of  forests  to  reduce  the  discharge  of  the  Missouri 
River  200,000  sec.-ft. 

At  the  headwaters  of  the  upper  Mississi])l)i.  the  ratio 
of  Hood  discharge  to  drainage  area  is  about  2  .sec.- 
ft.  per  sq.mi.  .\.  reduction  of  this  discharge  l)y  one- 
half  would  require  a  forest  reservation  of  Itio.ODii 
square  miles  to  reduce  the  floods  of  the  upper  ilississ- 
ippi  100,000  .sec.-ft.  On  the  Ohio  River  th,^  ratio 
is  6  to  1,  and  it  would  therefore  require  forests  at  the 
headwaters  of  the  Ohio  having  an  area  of  66,000  square 
miles  to  reduce  its  flow  200,000  sec.-ft.  ' 

In  other  words  in  order  by  reforestation  at  the  hea^' 
waters  to  reduce  the  height  of  a  flood  at  Memphis  from 
that  of  1912  to  the  next  highest  on  record,  it  would  re-  Li 
quire  a  forest  reservation  of  about  566.000  square  milcf.  f 
an  area  exceeding  Ihat  of  the  porti(Mis  of  Montana  Hti' 
Wyoming  draineil  by  the  ^fissouri   Ri\cr  and   the  ontii 
slides  of  Xortli  and  South  Dakota,  the  portion  of  Miriii^ 
.-ota   drained    by    the    upper    Mississijipi    Wivcr.   and    tli' 
states  of  Iowa,  Wisconsin,  Illinois  and   Indinna. 

But  even  such  a  forest  reservation  would  alTord  otil- 
partial  protection  against  floods  and  large  expcndifuri 
for  levees  would  still  be  n  quired.  Fiider  even  the  abov 
extreme  a.ssumptions,  to  prexcnl  any  overflow  of  t!i' 
rivers  by  reforestation  would  necessitate  a  praeticiil 
abandonment  of  the  Mississijipi  Valley  for  agrieultiiiii' 
puriioses,  and  the  development  of  an  (>xlensive  irrigntic 
system  to  iiroduco  tree  growth  in  the  arid  region  of  lb 
\Vest. 
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l(  is  tlu'i-cr(ire  appiirciit  that  even  iiiidcr  the  most  ox- 
ti:i\;i.u;uit  ilaiius  of  forestry  mlvocati's,  reforestation  as 
a  nicaiis  of  reducing  flood  heights  on  the  Mississippi 
liiM'i'  requires  the  icuiversion  of  too  niucli  fiinuing  land 
into  a   Nvilderncss   to  l)e  praet iral  le. 

iii:si:i;voiiis 

To  have  retained  the  Jlississippi  liooil  of  l!)!?  wiiliiu 
its  l)aid<s  would  have  required  a  i-eser\iiir  in  ilic  xieinily 
of  t'airo,  Illinois,  having  an  area  of  TO(H)  s{iMare  miles. 
fejiglitly  less  than  that  of  the  state  of  Now  .lersey.  and  a 
depth  of  about  15  ft.,  assuming  that  it  would  he  emptv 
when  the  river  allaineil  a  hank-rull  stage.  If  tln'  sili' 
of  such  a  reservoir  was  a  plane  sui'l'ace,  the  (|iiaiilil\  of 
material  to  be  excavated  in  its  construction  would  he  over 
100.(100,000,000  cubic  yards;  and  its  estimated  cost  from 
fifty  to  one  hundred  thousand  million  dollars.  Svuh  a 
volume  of  earth  would  build  a  levee  line  7000  miles  long 
and  over  150  feet  high. 

Cairo  is  the  logical  location  for  a  reservoir  to  regulate 
the  discharge  of  the  lower  Mississippi.  It  would  not 
only  control  the  floods  from  the  Ohio  but  also  the  dis- 
charge from  the  Missouri  and  upper  Mississippi.  But 
if  the  reservoirs  be  transferred  from  the  mouths  of  the 
tributaries  to  the  headwaters,  their  capacity  must  be 
largely  increased.  Xg  two  Mississippi  floods  have  the 
same  origin.  If  the  prevailing  winds  in  the  early  spring 
are  from  the  southwest,  the  southern  tributaries  of  the 
Ohio  furnish  the  crest  of  the  year's  flood;  if  moi-e  nearly 
from  the  south,  reservoirs  will  be  required  on  the  streams 
of  Ohio,  Indiana  and  Illinois;  a  slight  varying  of  the 
wind  will  produce  a  flood  in  the  upper  Mississii)pi,  while 
if  it  blows  from  the  southeast  the  principal  sources  of 
trouble  will  be  the  Red,  Arkansas  and  Missouri  Rivers. 

To  control  the  flow  of  every  stream  in  the  Mississippi 
Valley  by  reservoirs  is  a  pretty  large  job,  even  for  the 
United  States  Government ;  but  that  is  what  the  control 
of  the  Mi-ssissippi  during  floods  by  reservoirs  signifies. 

The  advocates  of  the  control  of  the  floods  of  the  Miss- 
issippi by  reservoirs  do  not,  however,  have  in  mind  any 
sueli  radical  control  as  is  above  indicated.  They  limit 
the  control  to  the  headwaters  of  the  various  liihutaries. 
aiul  while  every  stream  that  flows  in  the  valley  nniy  be 
considered  a  headwater  of  some  tributary,  I  judge  from 
the  discussions  of  the  reservoirs  and  their  proposed  em- 
])loyment  for  power  purposes,  which  requires  a  consider- 
able height  of  dam,  that  by  headwaters  is  meant  the 
sources  of  the  rivers  in  mountainous  countries  as  dis- 
tinguished from  the  more  level  plains,  and  more  specifi- 
cally the  sources  of  the  Missouri  above  the  mouth  of 
the  Yellowstone,  those  of  the  upper  Mississippi  in  the 
state  of  Minnesota,  and  those  of  the  Ohio  in  the  Appala- 
thian  Range. 

The  flood  which  is  now  devastating  the  country  af- 
fords data  for  determining  the  effect  of  such  a  system  of 
reservoirs;  and  its  lessons  are  the  more  valuable  because 
no  effort  is  necessary  to  refreshen  the  memory.  When 
on  Apr.  2  the  gage  at  Cairo  attained  a  height  of  .54  ft. 
there  was  flowing  by  it  down  the  Mississiiijii  River  at 
least  2,000,000  eu.  ft.  of  water  per  second. 

It  requires  about  eleven  days  for  a  flood  wa\e  to  travel 
the  nfi6  miles  between  Pittsburgh,  Penn.,  and  Cairo;  on 
JIar.  23  the  Pittsburgh  gage  read  5.3  ft.,  which  is  pro- 
(tueed  by  a  flow  in  the  Ohio  River  at  that  locality  of 
about    15,000   see.-ft.      In   ten   days  a   flood   travels   the 


S5H  miles  between  St.  I'anl,  .Minn.,  ami  Cairo;  on  Mar. 
2:')  I  111-  reading  of  the  St.  Paul  gage  wan  0.5  ft.  corre- 
sponding to  a  discharge  of  the  Mississii)pi  of  about  25<M) 
Ml. -ft.  In  eight  days  the  effect  of  a  flood  at  St.  Joseph, 
.\ln,,  is  felt  at  Cairo;  on  Mar.  25  the  gage  at  St.  Joseph 
iiad  —  ft.  I  foot,  reiiresenting  a  discharge  of  the  Missouri 
h'lv.T  of  about    ir,000  sec.-ft. 

If  a  .•system  of  reservoirs  had  been  coiistrucl<'d  whi<-h 
uoidd  have  prevented  all  flow  from  the  .Mlegheny,  the 
Moiiongahela,  the  Mississsippi  above  St.  Paul,  and  the 
Missouri  above  St.  Joseph,  it  would  have  reiluced  the 
2.11110.011(1  .s,.|...ri.  discharged  by  the  Missi.ssi])pi  River 
al  Caii'o  ON  .\pril  2  less  than  35,000  sec.-ft. 

The  water  whic  h  pas.sed  Cairo  on  the  2d  of  .\pril  caiiie 
piiiicipally  from  thi'  White  and  Wabash  and  the  lower 
tributaries  of  the  Ohio,  and  after  the  water  of  these 
rivers  started  to  subside,  the  flood  from  Cincinnati, 
though  increasing  from  57  ft.  to  69  ft.  on  the  gage  at 
that  place,  could  increase  flood  heights  at  Cairo  less  than 
one  foot.  The  flood  of  30  ft.  at  Pittsburgh  on  Mar.  28 
jiroduced  its  effect  on  the  Cairo  gage  day  before  yesterday 
(A])r.  S).  Jt  has  prolonged  the  flood  witlunit  increasing 
its  height. 

iSuch  a  proposed  system  of  reservoirs  would  have  cost 
hundreds  of  millions  of  dollars  and  its  effect  on  this 
year's  flood  height  of  the  lower  ilississip])i  could  not 
possibly  have  e.xceeded  si.\  inches. 

Xeither  the  rain  nor  snow  which  falls  upon  the  moun- 
tainous portions  of  the  Mississippi  watershed  has  much 
effect  upon  the  floods  of  the  lower  river.  The  principal 
source  of  the  floods  is  the  great  alluvial  plain  between 
the  mountains.  As  I  have  pointed  out,  excepting  the 
southern  tributaries  of  the  Ohio,  the  rainfall  is  relatively 
slight  at  the  upper  sources  of  the  tributaries  and  their 
maximum  flood  discharge  d()es  not  usually  coincide  with 
that  of  the  mid-valley. 

Great  floods  do  not  ari.se  from  average  conditions. 
ijut  from  exceptional  variations  such  as  are  cau.«ed  hy  a 
series  of  heavy  rains  rapidly  succeeding  one  another. 
Each  rainstorm  starts  down  a  stream  a  flood  the  volume 
of  which  can  be  aiisorbed  by  a  reservoir  with  compara- 
tively little  trouble,  but  if  a  second  storm  sweeps  over 
the  valley,  the  reservoir  to  be  effective  must  be  emptied 
or  its  capacity  doubled.  To  hold  all  the  excess  rainfall 
till  low  water,  would  require  reservoirs  of  enormous  ca- 
pacity. Economic  considerations  usually  require  that:  the 
reservoirs  should  be  emptied  as  soon  as  the  crest  passes, 
m  order  to  utilize  the  same  space  for  a  second  rainfall : 
so  that  while  reducing  the  crest  of  a  flood  at  a  given  lo- 
cality, they  necessarily  prolong  the  period  during  which 
the  river  remains  at  a  high  stage. 

The  water  which  is  abstracted  from  the  Gulf  of  Mex- 
ico is  usually  ])recipitated  in  the  Mississippi  Valley  within 
a  period  of  two  days.  The  return  flow  extends  over  a 
period  of  two  or  three  months.  The  sum  of  the  ma.ximum 
discharges  of  the  various  tributaries  of  the  Mississippi 
River  is  nearly  4,000,000  sec.-ft.,  while  the  greatest 
measured  discharge  of  the  river  itself  is  about  2,300,000. 
This  apparent  discrepancy  arises  from  the  fact  that  the 
floods  of  the  tributaries  do  not  reach  the  Gulf  at  the 
same  time.  The  crest  of  the  Ohio  River  flood  usually 
passes  down  the  river  in  March  or  April,  that  of  the 
Missouri  in  May  or  June.  Moreover,  the  same  law  ap- 
plies to  the  tributaries  of  a  tributary.  The  waters  of  the 
southern     branches     of    the     Ohio    tend     tc     discharcre 
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into  that  ri\fr  beforu  tliose  in  Ohio,  Iiuliaiia  aiul  Illi- 
nois. 

By  the  loiistrmtion  of  resi-rvoirs  tliis  heueficent  law 
of  nature  is  deranged.  Instead  of  the  crest  of  the  flood 
•f  one  stream  passing  down  the  river  before  that  of 
another  reaches  it,  two  prolonged  high  stages  will  ob- 
tain, which  will  tend  to  synchronize,  and  the  resultant 
eoinbination  may  be  higher  than  either  flood  would  have 
been  by  itself. 

A  system  of  flood  control  designed  to  be  satisfaetory 
lor  one  city  may  be  most  disa.strous  to  another  locality 
tiirther  downstream.  If  a  system  of  re.-^ervoirs  had  been 
ni  oi)eratiou  in  the  .Allegheny  and  Monongahela  Kivers 
during  ja.st  January,  it  woidd  have  protected  l'ittsl)urgh 
from  overflow  and  diminished  the  flood  at  Cincinnati 
when  it  was  50  ft.  on  the  gage,  but  oidy  to  increase  it 
when  it  attained  a  height  of  60  ft.  Anrl  this  eftect  would 
ha\e  been  proi)agated  to  the  (iidf. 

Pittsburgh,  moreover,  would  never  consent  to  such  a 
inanii)ulation  of  reservoirs  on  the  upper  tributaries  of 
the  Ohio  as  would  insure  the  reduction  of  floods  at  Cin- 
cinnati or  on  the  lower  Missi.ssippi.  Source  stream  con- 
Irtd  on  the  Mississip])i  IJiver  and  its  tributaries  would, 
therefore,  soon  reduce  itself  to  the  question  whose  ox  is 
lo  l)e  gored. 

Lkvkf>> 

While  the  use  of  forests  or  reservoirs  as  a  means  of 
flood  control  is  still  in  an  experimental  stage  all  over 
the  world,  the  em])loyment  of  levees  for  this  purpose  has 
been  tested  for  centuries.  The  Po,  the  Rhine,  the  Dan- 
ube, the  Rhone  and  other  rivers  of  Europe  have  been 
s-uccessfully  levce<l.  The  laws  governing  the  flow  of  water 
ill  a  confined  stream  have  been  carefully  studied  and  the 
lonstruction  of  levees  is  just  as  susce])tible  of  mathemati- 
«al  analysis  as  other  engineering  )>roblenis. 

There  is  an  element  of  micertainty  in  all  the  forces  of 
■attire.  Xo  one  can  say  ))ositively,  for  instance,  that  St. 
Louis  may  not  at  some  future  time  e.\perience  an  earth- 
quake, or  a  tornado  of  greater  intensity  than  that  which 
swept  over  the  city  in  1S!»6.  There  is  afso  a  ])oissibility 
♦■hat  there  will  be  some  coml)iiiation  of  meteorological 
•onditions  which  will  create  a  flood  of  greater  volume 
(hail  has  heretofore  occurred  in  any  drainage  area.  But 
the  height  to  which  levees  should  lie  <-onstriicted  is  as 
susceptible  of  determiiiation  as  the  strains  to  be  jier- 
niitteil  ill  an  oftice  building  due  to  wind  ])resure,  or  the 
moving  load  allowable  rui  a  bridge.  The  city  cngineei- 
Milves  a  similar  |>roblem  whenever  lie  constructs  a  scwei 
to  carry  off  the  storm  water  from  the  city  streets. 

Nor  is  there  any  evidence  either  that  floods  have  been 
increasing  in  recent  years  due  to  the  cutting  off  of  for- 
ests rir  that  the  beds  of  our  main  rivers  are  rising  as 
they  are  lowered.  The  reconls  at  London,  Paris.  St. 
I'etersburg  and  other  localities  where  the  rain  has  been 
recorded  for  long  periods  fail  to  show  any  tendency  to  an 
■icrcaseil  fall  in  recent  years. 

The  meteorological  records  of  the  I'liited  S(at«'s  Inive 
not  been  maintained  a  siirFicient  length  of  time  to  be  of 
inlicli  value  ill  solving  the  problem  biil  such  data  as  we 
jKiHsesK  indiiate  that  the  flofxl  rlischarge  has  not  increased 
in  recent  years.  The  greatest  lloorl  of  the  ,\Iississi|>pi 
at  SI.  l/iiiis  occurred  in  IKII.  the  ne\t  largest  in  I7H.">, 
f)n  the  Great  Lakes  the  high  water  of  iKltH  is  the  greal- 
est   on   record.      In   the  Ohio,   the   (lood   of   l«KI   exec/ ded 


that  of  lf'13  at  Cincinnati,  and  that  of  ISo^  while  live 
feet  lower  at  Cincinnati  was  five  feet  higher  at  Pittsburg 
than  this  year's  flood.  The  gage  records  at  the  bridges 
over  the  upper  Jlississippi  which  cover  a  period  of  thirty 
vears  would  indicate  that  tiie  flow  ^-om  Minnesota  and 
Wisconsin  where  the  forests  have  been  most  extensively 
ilestroyed  during  the  period,  has  been  slightly  imjiroved, 
though  the  river  .sliows  signs  of  deterioration  where  it 
receives  the  flow  from  tlie  iirairie  lands  of  Iowa  anJ 
Illinois.  Tliey  ai)pear  to  confirm  the  conchisions  of  the 
(German  Forestry  authorities  that  the  influence  of  for- 
ests on  drainage  is  concealed  i)y  other  causes  more  pow- 
erful in  their  effects. 

There  is  not  the  remotest  i-onncction  lieiween  defor- 
estation and  the  disasters  which  ha\e  just  occurred  at 
numerous  cities  in  Ohio  ami  Indiana.  Tlie  flood  of  1832 
was  similar  to  that  nT  IM]:!  Imt  it  was  discharged  by 
streams  of  the  (liniciisions  the  Creator  intended  they 
siiould  have.  Since  thin  cities  have  siirung  up  and  laud 
lias  become  so  valuiililc  tliiit  ri|iarian  owners  have  en- 
croached upon  the  waterways.  Where  the  floods  for- 
merly flowed  untrammeled,  fact(lric^  ami  dwellings  have 
lieeii  constructed,  and  numerous  Inidges  have  further  re- 
strained the  .stream's  ilisiharge.  When  His  laws  are 
violated,  though  slow  to  anger,  the  Creator  occasionally 
as.serts  His  might  and  tlic  works  of  man  cninible  before 
Him.  If  it  would  accomplish  any  ii.-ct'ul  |)uri)ose,  I  could 
name  otlui'  cities  whci'c  condilions  ai'c  as  dangerous  as 
at  Dayton  (jr  Columliiis,  but  the  lessons  of  the  flood  will 
he  forgotten  with  the  burial  of  its  dead. 

The  question  of  the  rise  of  the  i'i\ci-  bed  by  li'vee  con- 
>Irnctioii  has  been  exhausti\cly  imcstigated.  On  the 
liliinc  the  niMxininin  cH'ects  were  observed  at  Diisseldorf 
where  the  same  discharge  at  low  water  appears  to  attain 
a  height  H  in.  greater  today  than  it  did  100  years  ago, 
while  the  same  di.scharge  at  high  watci-  has  lowered  about 
one  foot  in  a  century.  On  the  Po,  the  inaximum  ob- 
served change  in  low-water  conditi(uis  was  0.02  of  a  fiMit 
pel-  year,  hut  it  is  l)y  no  means  proved  that  even  these 
.■«iiiall  changes  have  resulted  from  levee  constriictioii. 
Till  y  may  have  ari.sen  from  the  iniprovcinenfs  in  the  river 
hcil  which  were  made  simultaneously  witli  levee  construc- 
tion. The  observations  of  tlu'  Mississi])])!  River  Commis- 
sion agree  with  the  l)iis.seldorf  observations  in  that  the 
Missi.ssipjii  River  ap])ears  to  be  slightly  enlarging  it:? 
section,  at  least  at  mid-stages. 

The  present  contents  of  the  adoptiMl  levee  line  of  ill 3 
.Mi.>;sissippi  River  is  alxnil  2  Hi, 000,000  cu.yd.  It  \\i\e 
been  computed  that  with  an  addition  of  200,000,000  eii. 
ul.  at  an  estimated  cost  of  $.■>:, 00(i,()()()  this  line  would  Ik- 
safe  against  any  flood  which  has  occurred  in  the  Miss- 
issippi River.  This  sum,  though  large,  is  less  than  $4 
|ier  acre  of  lami  protecteil  from  overflow,  and  appears 
.nsignificant  when  (onipaicd  with  tlu  amounts  which 
are  being  expended  |ici-  acre  for  irrig^ition  purposes  ill 
the  arid  west.  The  iiuiease  in  the  \aliie  of  land  or  the 
ilamagi;  caused  by  one  overflow  like  that  of  1!M2  would 
pay  for  the  completion  of  the  le\ce  system. 

Wlu'ii  a  levi'c  line  icpnlains  hut  cnie-lniir  the  material 
(hat  .safety  re<piires,  crevasses  afford  no  argnmeiil  against 
le\ce  construction.  Dnriiig  the  flood  of  liMv'  hiindredfl 
of  miles  of  levees  were  topped  with  earth  in  sacks  to  n 
height  i<(  Iron)  two  to  four  ft.,  to  prevent  the  water  flow- 
ing over  them,  anil  water  was  >ieeping  ihroiigli  (heir  nar- 
rovN    bases   in   copious  streams   vvliich    was   iinhci'dcil    iinti' 
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iiuul  bo;;iiii  to  flow.  The  levee  which  tailed  at  Bexilnli, 
Miss.,  this  wiiittT  was  hehi  till,  tlii'  pilv  of  sacks  exceeded 
20  ft.  ill  heie-lil. 

The  holdiiif;'  of  1525  miles  of  such  It^veos  tlu-ouKli  the 
flood  of  1!*12,  even  thoiifrh  i;{  miles  failed,  is  a  ])oweifiil 
ar.s;umeiit  in  favor  of  a  projierly  constructed  levee  line. 
There  was  no  failure  where  levees  were  built  to  a  suit- 
able grade  and  adeciuatc  dinu'nsions  as  in  the  upper 
Yazoo  Distrii't. 

COXCI.I  SION 

While  I  am  of  the  ojiinion  that  levees  atl'ord  the  oidy 
j)ractieable  method  of  eontrollinj^  the  floods  of  the  Miss- 
issippi River,  1  desire  to  state  that  I  am  strongly  in  favor 
of  both  reforestation  and  n'servcir  construction,  but  lim- 
ited to  the  purposes  for  wliieh  they  are  udoj)te(l,  just  as 
I  am  in  favor  of  reinforced  concrete  for  small  bridges 
though  not  considering  it  api)licable  to  one  sjjanning  the 
lower  Mississip])i  IJiver. 

The  price  of  lumber  to(hiy  is  a  sidticient  argument  for 
phniting  trees,  without  attempting  to  associate  forestry 
with  the  climate  or  with  tlie  flood  conditions  on  our  riv- 
ers. If  the  Federal  government  or  the  states  do  not  con- 
serve the  forests,  the  time  will  soon  come  when  the  far- 
mer will  raise  his  crop  of  tind)er  just  as  now  lie  plants 
a  field  of  wheat,  and  for  the  same  reason,  because  it 
will  pay  him  to  use  his  waste  land  for  the  purjiose. 

l?eservoii's  are  necessary  for  municipal  water  supi)lies, 
for  pui'poses  of  irrigation,  for  the  development  of  ])()wer, 
and  fen-  feeeders  to  canals.  They  can  be  successfully 
employed  on  small  streams  to  diminish  floods  or  increase 
the  low-water  flow.  The  trouble  arises  when  an  attempt 
is  made  to  utilize  them  for  too  many  purposes  at  the 
same  time.  There  must  be  a  iiaramount  issue  to  which 
the  others  will  be  subsidiary. 

If  the  main  ])urpose  is  to  supply  a  city  with  water, 
only  the  excess  can  be  used  for  ])ower  development.  If 
the  dams  are  constructed  to  jiroduce  power,  the  reduction 
of  flood.s  and  the  im])rovement  of  river  navigation  must 
be  subordinate  thereto.  Water  required  for  irrigation  can 
only  be  used  to  develop  jiower  when  the  dam  of  the  stor- 
age reservoir  is  given  a  greatcT  height  than  is  necessary 
iOr  its  flow  over  the  land  to  lie  reclaimed. 

During  the  next  decade  there  will  be  an  enormous 
development  of  reservoirs  both  for  irrigation  and  for 
]iower  ]>ur])(),ses,  which  1  hope  will  be  utilized  to  correct 
mail's  folly  and  iirevent  many  disasters  similar  to  those 
which  have  recently  occurred  in  Indiana  and  Ohio. 
While  the  control  of  the  lower  Mississippi  by  reservoirs 
is  impracticable,  there  are  numerous  smaller  streams 
where  they  can  be  used  with  excellent  results. 

It  is  questionable,  however,  whether  such  reservoirs 
should  be  built  with  the  control  of  our  rivers  the  first 
object  of  consideration.  It  will,  to  be  sure,  saddle  the 
cost  on  the  United  States  Treasury,  but  to  close  down 
a  ixiwer  i»lant  and  stop  the  growth  of  crojis  every  time 
that  the  navigation  of  a  minor  stream  is  interfered  with. 
I  do  not  consider     would  be  a  wise  in'oceeding. 

I  am  also  sce])tical  of  government  ownershiii.  It  may 
have  worked  satisfactorily  in  irrigation  projects,  but  my 
ex])erience  with  government  ownership  of  water-jiower 
makes  me  suspicious.  I  have  found  that  when  the  gov- 
ernment buys  water-power,  the  power  companies  consider 
it  worth  $25  per  horsepower  per  year,  but  when  conditions 
ure  reversed  an<l  an  attempt  is  made  to  lease  it,  the  price 
-drops  to  ten  cents. 


Tile  systemutie  con.servation  and  regulation  by  the 
Government  of  a  river  from  its  source  to  its  mouth  sound:, 
most  attractive,  suggesting  a  .scientific  solution  of  every 
]>roblein  of  river  hydraulics,  but  instead  I  greatly  fear 
that  it  is  the  Voice  of  a  siri'ii  luring  the  people  to  au 
open  pork  barrel   for  evciy  stream   in  the  United  States. 

The  Flood  at  Indianapolis 

1)Y  l)i:uiir  \'.  iModiii;'' 

During  the  week  begiiining  Sunday,  >rar.  23,  1913, 
Indianajiolis  sull'ered  (he  most  disastrous  flood  in  the 
history  of  the  city. 

Following  the  first  destructive  wind  storm  of  the  ])re- 
vious  Friday  night,  rain  began  to  fall  Sunday  morning 
at  6:10.  The  rainfall  at  Indianajiolis  as  shown  bj 
the  reports  of  the  weather  bureau  from  6.10  a.m..  Mar. 
23,  to  and  including  Mar.  25,  amounted  to  o.5!>  in.  The 
detailed  report  for  the  entire  week  is  as  follows : 

in. 

Mar.  23 1.21 

Mar.  24    2.76 

Mar.   25    1.56 

Mar,  26.  snow,  ruin  and  sK-et 0.34 

Mar.    27,    snow (i.Ob 

Total    «  .  Ill 

This  rainfall  was  genei'al  as  is  e\  iilenceil  by  Ibe  floods 
at  other  points. 

On  Monday  it  was  evident  that  I  iidianii|iolis  couhl  ex- 
pect a  disastrous  flood  and  by  early  Tiiesihn-  monnng  it 
was  certain  that  the  water  would  surpass  any  before 
experienced. 

After  eight  or  nine  o'clock  Tues<lay  morning  events 
happened  so  fast  that  it  was  impossible  to  keep  in  touei* 
with  conditions.  The  first  to  sutt'er  were  the  lowlands 
along  the  river  insuHicieiitly  jirotected  by  levees.  About 
nine  o'clock  on  Tuesday  morning  traffic  was  suspended 
on  several  of  the  bridges  across  the  river  and  every  effort 
v,as  being  made  to  protect  property  and  lives  against 
the  overtopping  of  the  levees. 

The  accompanying  map  of  the  city,  prepared  from  cue 
furnished  by  the  courtesy  of  the  Indianapolis  Traction 
and  Terminal  Co.,  shows  the  ])rincipal  structures  affected 
by  the  flood  and  the  extent  of  the  high  water.  The  var- 
ious bridges  and  localities  referred  to  below  are  noted  on 
the  map  by  numbers  in  ])arentlieses. 

At  11:20  a.m.,  Tuesday,  the  Power  House  of  the  In- 
dianapolis Traction  &  Terminal  Co.  was  under  water 
and  the  traffic  on  all  city  car  lines  was  suspended.  This 
shutting  down  of  power  of  the  local  Traction  Co..  ap- 
plied not  only  to  the  new  plant  at  West  10th  St.  (13) 
and  the  river,  but  also  to  the  old  iilaiit  on  West  Washing- 
ton St.  (20).  The  two  plants  being  ]iut  out  of  service 
at  practically  the  same  time. 

The  Indianapolis  Water  Co.  was  conipelli'd  to  shut 
off  all  water  supply  at  10 :;!()  |i.m..  Tu<'sday.  and  the 
( itv  was  without  fire  protection  until  1  a.m..  Fridav. 
Mar.  28. 

Tuesday  afternoon  the  water  from  Fall  Creek  over- 
topped the  west  bank  and  entered  upon  the  lowlands  west 
and  north  of  30th  St.  bridge  (l-I),  the  main  flow  being 
across  28th,  27th  and  26th  Sts.,  reentering  the  creek  at 
Pennsylvania  St.  just  east  of  Meridian  St.,  as  noted 
on  the  map.  The  flood  water  swept  over  tli"  bottom  lands 
adjacent  to  Fall  Creek  we.st  of  Capitol  Ave.,  and  on  down 
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to  Northwestern  Ave.  bridge  (8)  and  again  widened  out 
below  until  the  creek  joined  the  river  at  West  10th  St., 
opposite  the  Traction  Terminal  Co.,  new  power  plant. 
The  Indianapolis  Gas  Co.,  on  the  south  bank  ju.st  west 
of  Northwestern  Ave.,  was  one  of  the  public  utilities  first 
to  suffer. 

The  excessive  flow  of  Fall  Creek  in  connection  with 
the  breaking  of  the  levee  on  the  south  bank  of  White 
River  west  of  the  Belt  K.H.  bridge  (17),  resulted  in 
the  backing  up  of  flood  water  at  the  Traction  Tcrmniai 
Co.'s  plant  at  10th  St.  and  the  washing  out  of  the  Belt. 
R.R.  from  10th  St.  to  the  1  ridge. 

As  a  matter  of  fact,  illustrating  the  railroad  .situation, 
ihe  Belt  E.R.  suffered  washouts  from  the  crossing 
of    White    River    mentioned    above,    northwest    of    the 
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city,  to  the  second  crossing  'A  White  Ri\er  almost  directly 
south. 

The  advance  of  the  flood  was  .so  rapid  and  the  breaks 
ill  tiic  levees  so  numerous  that  it  is  not  worth  while  to 
express  an  opinion  as  to  where  the  first  break  occurred. 
Itut  it  is  sullicicnt  to  say  that  almost  tiie  entire  west  and 
southwest  portion  of  the  city  was  one  seething,  rusiiing 
flow  of  water  witiiout  any  opportunity  being  offered  to  file 
main  portion  of  the  city  on  the  i-ast  and  nortii.  to  as- 
lijst  the  siifTcrers  or  gain  an  adecpiatc  idea  of  Ihe  damage. 

One  man  standing  on  the  top  of  a  l)o.\  car  on  the  Hig 
Four  overhead  crossing  of  West  Washington  S(.  (1!»), 
just  beyond  the  I'ower  Station  of  llie  Traction  Co.. 
stated  that  as  far  as  he  could  see  to  the  south  and  south- 


west it  was  nothing  but  water  submerging  practically 
all  the  territory,  houses  in  some  cases  being  entirely  sub- 
merged, and  the  only  visible  land  being  the  embanknit-nts 
for  the  railroads  and  levees.  It  is  hard  to  estimate  the 
dejith  of  water  in  this  submerged  territory,  but  it  is 
probably  safe  to  say  that  it  was  on  an  average  of  10  to 
I'i  ft.  with  a  maximum  depth  much  greater. 

At  a  point  just  north  of  College  Ave.,  on  the  south 
bank  of  Fall  Creek,  the  rush  of  water  underniiiud  Suth- 
erland Ave.  and  the  tracks  of  the  Union  Traction  Co. 
The  bank  beneath  the  track  was  completely  washed  away 
and  the  tracks  dropped  into  the  creek.  Above  this  point 
and  on  the  west  side  the  water  gained  entrance  to  the 
lowlands  west  arid  north  as  previously  mentioned.  The 
30th  St.  bridge  (2),  a  reinforced-concrete  structure, 
withstood  the  flood  as  also  did  College  Ave.  bridge  (."!), 
and  the  Central  Ave.  bridge  (1).  Between  Central  Ave. 
and  Capitol  Ave.  (7),  the  south  bank  of  the  creek  is 
protected  by  a  boulevard  with  a  jiermanent  roadway' 
which  was  laid  out  on  a  sinous  line  with  a  very  di'cided 
curve  ajiproaching  the  south  abutment  of  the  Meridian 
St.  bridge  (5).  This  curve  projected  out  into  the  stream 
and  to  a  large  extent  ol)structed  the  flow  through  the 
south  span.  At  this  point  we  also  have  tlie  by])ass  cur- 
rent, entering  above  30th  St.,  reentering  the  creek  op- 
posite this  curve  in  the  boulevard. 

Congestion  of  water  and  the  comjilex  currents  re- 
sulted in  the  undermining  of  the  upstream  end  of  foun- 
dations of  this  bridge,  causing  the  failure  shown  in  Fig. 
2.  It  will  be  noted  that  this  is  a  collai)se  of  the  upstream 
one-half  of  the  bridge  on  a  longitudinal  line. 

The  apjiearance  is  almost  as  clean  cut  as  a  sectional 
drawing.  The  west  half  of  the  bridge  apjjcars  to  have 
.suffered  no  harm  but  the  current  swinging  again  to  the 
north  caused  a  large  slide  in  the  gravel  fill  of  the  boule- 
vard im])rovement  on  the  north  bank  west  of  the  bridge.* 

Next  below  the  Meridian  St.  bridge  is  the  Illinois  St. 
bridge  (6).  (The  Meridian  St.  and  Illinois  St.  bridges 
were  built  the  same  year  from  the  same  plans.)  This 
bridge  withstood  the  flood  although  on  account  of  the 
anxiety  of  the  moment  the  bridge  was  closed  to  traf- 
fic. Both  the  Illinois  St.  and  Meridian  St.  bridges  just 
rt-ferred  to  were  of  Melan  construftion  using  I-bcains  for 
reinforcement.  In  the  photogra])h  of  the  Meridian  St. 
bridge  (Fig.  2),  several  of  the  ribs  may  be  seen  in  their 
present  fallen  condition,  no  doubt  caused  by  the  lack 
transver.se  reinforcement.  These  two  bridges  were  con- 
striicte.l  al)out  1000  and  were  the  first  of  the  latter 
class  (if  bridges  cro.ssing  Fall  Creek  and  White  River. 
Xeillicr  bridge  was  on  j  iles  and  the  foundations  were 
no  doubt  affected  by  the  large  amount  of  dredging  dur- 
ing the  last  five  years  by  gravel  comiianies  and  con- 
tractors in  the  ((instruction  of  the  boulevards  on  each  side 
of  the  stream. 

The  ('a])ilol  Ave.  bridge  constructed  in  1!I12  of  re-  » 
inforced-concrete  design  and  one  of  the  finest  bridges  ■" 
in  the  city  passed  through  Ihe  flood  in  ])erfcct  condition, 
although  the  waterway  of  this  bridge  was  insnfTicient. 
'J'liis  bridge  was  for  a  long  time  the  main  means  of  com- 
munication  between  the  nortli  and  .><outli  sides  of  the 
creek. 

The  Northwestern  Ave.  bridge  (8)  withstood  the  (Iddd. 
.Fust  west  of  this  bridge  on   the  south  side    (it)    is  the 
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plant  of  the  Indianapolis  Gas  Co.,  wliiih  was  flooded 
early  in  the  day.  The  Indiana  Ave.  bridge  (10)  suf- 
fered to  some  extent  hut  a  coir.piete  rejMirt  cannot  he 
made  at  this  time. 

There  was  considerable  damac;;e  done  between  this 
point  and  the  West  10th  St.  bridge  (11),  the  roadway 
and  the  bottomland  being  entirely  submerged,  flooding 
the  i)umping  station  of  the  Indianapclis  Water  Co.  (12), 
and  contributing  to  the  damage  at  the  West  10th  St. 
station  of  the  Traction  Terminal  Co.  (13).  The  water 
is  reported  as  having  been  two  feet  over  the  10th  St. 
bridge  (11),  a  steel  truss  with  wood  floor.  It  was  reported 
that  this  bridge  had  failed  but  notwithstanding  the  ex- 
treme conditions  the  bridge  is  apparently  in  good  condi- 
tion outside  of  washouts  of  approaches.     The  West  30th 


St.  bridge  over  White  River  (14),  the  Emmericliville 
bridge  (15)  both  of  which  were  elaborate  reinforced- 
concrete  designs  of  considerable  cost  seem  to  have  with- 
stood the  flood  with  little  damage  notw'ithstanding  some 
reports  to  the  contrary. 

Xext  l)elow  the  KHh  St.  bridge  is  the  W.  Michigan 
St.  bridge  (IS),  across  \\hich  travel  was  suspended  about 
9:00  a.m.  Titesday.  This  bridge,  however,  passed  through 
the  flood  without  damage.  The  suspea.sion  of  tratiic  was 
due  to  the  low  ground  on  the  east  approach,  this  ground 
being  entirely  sui)merged.  At  this  point  numerous  houses 
were  removed  from  their  foundations  and  the  current 
across  these  bottoms  is  described  as  being  tremendous. 

The  next  crossing  at  VC.  Washington  St.  (10)  was 
a  deck  plate-girder  bridge  with   a  concrete  floor.     This 
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bridge  began  to  fail  Tue.sday  evening  and  by  Wednesday 
was  a  complete  failure.  At  10  o'clock  Tuesday  the  east 
bank  was  rapidly  crumbling  and  at  this  time  the  water 
had  already  flooded  Washington  St.  west  of  the  power 
lioiise  of  the  traction  company  (20). 

The  next  bridge,  the  property  of  Kiugau  &  Co.  (21), 
was  wrecked. 

Inmiediately  adjacent  is  the  new  Vandalia  K.R.  bridge 
(2.3),  which  was  apparently  not  damaged.  Next  is  the 
old  N'audalia  H.R.  bridge  (2-1),  which  is  a  complete 
wreck  (see  Fig.  3), 

The  Oliver  Ave.  bridge  (25),  a  through-girder  con- 
struction with  concrete  pavement  and  stone  railing, 
jiassed  through  the  flood  sucees.sfully  although  the  water- 
way was  entirely  closed.  The  old  I.  &  Y.  R.R.  bridgi' 
(26)  is  almost  a  complete  \vreck. 

Next  is  the  Kentucky  Ave.  bridge  (27),  a  bow-string 
."^ceel  truss  of  two  spalls  which  was  seriously  affected  by 
the  undermining  of  the  I'oundationF.  From  the  Wa.^hing- 
ton  St.  bridge  down  to  the  Kentucky  Ave.  bridge  and 
beyond,  the  west  side  of  the  river  is  protected  by  a  levee 
which  was  soon  overtopjied,  resulting  in  the  inundation 
of  West  Indianai)olis  and  this  flow  was  su])plemcnted 
by  tlie  water  bypassing  across  West  Washingt<ui  St. 
west  of  the  Traction  Co.  jwwer  house.  Below  the  Ken- 
tucky Ave.  bridge  the  Morris  St.  bridge  (28),  a  reiu- 
forced-concrete  bridge,  withstood  the  flood.  The  Mater 
spread  out  in  the  bottom  below  Morris  St.  and  supple- 
mented by  the  flow  through  West  Indianapolis  attacked 
tile  Belt  R.R.  fill  lictween  this  point  (20)  Stock  yards 
and  the  Belt  R.R.  ])ridge  (30),  caiising  an  alnio.st  com- 
plete washout  of  this  part  of  the  Belt  E.R.  embank- 
ment. 

Below  the  Belt  R.R.  the  Raymond  St.  bridge  (31) 
was  jiartially  destroyed  and  the  Harding  St.  bridge  (32) 
was  damaged. 

The  nearest  api)roacli  to  this  flood  wa.s  in  IIKII  when 
the  gage  read  21.3  ft.  The  gage  Wiis  destroyed  by  the 
recent  flood,  but  the  height  has  been  determined  by  the 
Weather  Bureau  as  2.5.7,  an  increase  of  4.4  ft.  The  un- 
expected happened  and  the  restricted  channels  of  Fall 
Cicek  and  White  River  were  not  capable  of  such  a  tre- 
iiieiidous  flow,  neither  were  the  levees  of  suflicieiiL 
t-trength  or  heigiit. 


A  ltall«vuy  Acrldrnt  In  <*onic4»*  Africa,  Is  reported  to  havv* 
riiUHcrl  the  death.M  of  23  piTKon.s  on  .\pr.  5.  AcoordlriK  to 
pr'-HH  (llHpHtcheH  an  entire  train  fell  from  a  bridgfe  Into  the 
Congo   River,   near  Bonca.   Belgian    Confjo. 

A  BnttlnK  Collliilon  between  an  express  pasHenger  train 
and  a  frelKht  train  Is  reported  to  have  caused  the  deaths  of 
?,:i  passenKers  and  several  railway  employees,  on  the  Aus- 
trian   State    Uys.,    near    Karlstadt   on    Apr.    6. 

Thr  nrrnllmmt  of  ■  I'nHHrnKrr  Train  on  the  Mexican 
Central  R.IJ..  near  Tula.  Hidalgo,  Mex.,  Is  reported  to  have 
resulted  In  the  deaths  of  20  passenirers  on  Apr.  10.  Ac- 
cordlnK  to  newspaper  reports  the  engine-driver  was  speed- 
ing   to    escape    a   band    of   rebels. 

.\    Hrfiort    on    the   Oblo    Valley    KIooiIh   Is    to    be    made    by   a 

Hoard    of    Kngli r    Ollleers    appointed    by    Secretary    of    War 

fiarrlBon.  It's  members  are  as  follows:  IJeut.-CoI.  Francis 
R.  Hhutik,  rittsburgh:  l^leu(.-<,'ol.  Jfenry  .lervey,  Cincinnati; 
HaJ.  Charles  S.  Hr<miw.,;i.  Cleveland;  MaJ.  .John  C.  DaUes. 
Louisville;  .MaJ.  Kred.rlik  %V.  Alstaetter,  Wheeling;  MaJ.  I-onIs 
II.    Rand,    (Tnclnnatl. 

Thr  f'apslHlnic  of  a  Strnndril  Nblp  on  the  beach  of  Ni-ha- 
leni  Bay  on  the  coast  of  Oregon  caused  the  drowning  of 
IS  men  on  Apr.  B.  The  wn-cked  ship  was  the  German  bark 
■•illml,"    which    went    ashore    on    Feb.    13.      The    ship    had    not 


been  seriously  injured  and  the  underwriters  had  made  ar- 
rangements with  the  Fisher  Engineering  Corporation,  ot 
Portland,  Ore.,  to  float  the  vessel.  Mr.  Fisher  and  eight  of 
his  employees,  a  representative  of  the  underwriters,  the 
captain  of  the  "Mimi"  and  11  of  the  crew  were  on  board  the 
vessel  Apr.  6,  when  a  storm  came  up  and  made  it  Irapos- 
.sible  to  take  them  off.  Later  Mr.  Fisher,  the  captain  and 
two  sailors  were  rescued,  but  the  remaining-  IS  men  were 
drowned. 

Planx  tor  the  InArmary  (iroup  of  Buildlngfl  for  the  Chicag* 
Municipal  Tuberculosis  Sanitarium  have  been  completed  and 
with  specifications  will  be  ready  for  bidders  about  .\pr.  21, 
1913.  The  buildings,  which  are  estimated  to  cost  about  $600,- 
000,  will  include  an  administration  building  98  ft.  long,  and 
two  wings  each  430  ft.  long,  the  whole  H-shaped  in  plan  and 
two  stories  high.  The  exterior  and  interior  walls  will  be  of 
brick,  minor  partitions  of  tile,  floors  and  roofs  mainly  of  re- 
inforced concrete,  with  floors  surfaced  largely  with  tile. 
Heating,  i-efrigerating  and  compressed  air  (for  future  vac- 
uum cleaning  system)  plants  will  be  provided.  The  infirmary 
will  provide  for  250  patients  in  single  and  double  rooms  and 
>n  si.x-patient  wards.  Frank  E.  Wing,  Port  Dearborn  Build- 
ing,  Chicago,   is  general   superintendent  of  the  sanitarium. 

A  Freight  Subway  on  the  west  side  of  Manhattan  Island, 
New  York  City,  will  be  built  for  the  readjustment  of  the 
freight  tracks  of  the  New  York  Central  &  Hudson  River  R.H, 
and  their  removal  from  the  streets  of  the  city,  according  to 
a  pi'oposltion  now  before  the  Board  of  Estimate  and  Appor- 
tionment (devised  by  a  committee  of  that  board  and  reported 
accepted  by  the   maj'or  and  the   railroad  company). 

The  older  proposal  for  an  elevated  freight  terminal  railway 
to  be  owned  by  the  city  and  available  for  all  railways,  aa 
advanced  by  the  then  Commissioner  of  Docks,  Calvin  Tomp- 
kins (see  Engineering  News,  Apr.  13,  1911),  would  be  super- 
seded by  this  plan  which  requires  no  cash  from  the  city  (so 
long  as  the  service  is  wholly  for  the  Xiw  York  Central).  The 
plan  involves  an  expenditure  of  some  $50,000,000  by  the  rail- 
road and  city,  of  which  the  city  contributes  $7,322,413  in  the 
form  of  real  estate  and  easements.  The  city  is  to  receive 
from  the  railroad  $163,888  for  various  parcels  of  land  in  the 
northern   part  of   the  island. 

The  plan  includes  all  the  west-side  tracks  from  the  city 
line,  on  the  north,  to  Cortlandt  .St.,  on  the  south,  these  being 
In  a  tunn*'l  or  subway,  and  on  elevated  structures,  varlousl.v 
alternating  with  certain  open  stretches  and  river  side 
freight  yards.  A  two-tr.ack  subway  would  be  built  by  the 
railroad  from  its  enlarged  30th  St.  yards  down  Tenth  .\y<:. 
Washington,  Canal  and  Varick  Sts.,  to  its  St.  John  Place  yards. 

The  r.ailway  company  asks  an  option  to  substitute  for  the 
Canal  .SL  subway  a  continuation  of  the  Washington  St  line 
as  far  as  Barclay  St.  As  this  line  would  be  exclusively  for 
the  Niw  York  Central,  the  committee  has  .secured  an  option 
for  thtt  purchase  of  the  railroad's  rights  and  the  construction 
of  these  facilities  below  30th  St.,  making  them  open  to  all 
railroads  on  equal  terms  and  giving  a  chance  for  a  Joint  ter- 
minal  railroad. 

The     \r«'hlteetural     DeiilKn     for    n     County    Court    Honiie    in 

N'lW  VoTk  City,  submitted  by  (Juy  Lowell,  has  been  selected 
111  the  competition  which  recently  closed.  In  all,  22  setB  of 
plans  were  submitted  to  the  board  of  Judges  by  eminent 
architects  of  the  United  States,  10  by  Invitation  and  12  after 
a  preliminary  competition.  The  building  is  notable  on  ac- 
count of  its  great  size  and  cost,  and  Mr.  l.,ow<'irs  design  1h 
novel  In  that  It  shows  a  circular  plan  and  has  a  faint  resemb- 
lance to  the  Roman  Coliseum.  There  will  be  a  central  lobby 
with  passageways  to  portals  on  the  north,  east,  south  and 
west.  Mr.  Lowell  Is  reported  as  stating  that  the  circubii' 
plan  was  developed,  not  on  account  of  the  appearance  of 
any  Roman  prototypes,  but  because  of  the  necessity  of  eco- 
nomical construction  and  of  securing  the  maximum  amount 
of  light  and  air,  together  with  the  elimination  of  long  cor- 
ridors. On  the  ground  lloor,  adjoining  the  entrances  will  be 
the  iion-Utlgatlon  offlces  which  are  most  used,  so  that  It  will 
not  be  necessary  to  crowd  thi'  elevators  with  people  bent  on 
the  more  easily  dispatched  business.  Above,  th.  :-o  will  bu 
one  complete  fl<ior  for  the  clty-<iinrt  rooms  and  four  floors 
for  the  various  supreme-court  session  chambers,  .\bovo  tht»Ho 
still,  will  be  the  library  and  illning  rooms  for  the  Justices  and 
over  this  the  Justli-es'  chambers,  making  eight  stories  in  all. 
Separate  elevator  service  is  proposed  for  the  public  and  the 
Justices,  Juries,  etc.  The  bulliling  will  covi'r  about  120,000 
sq.ft.  and  will  cost  approximately  $10,0(10. 000.  of  whb'h  sum 
the  architect  will  receive  a  fee  of  (tr,  .  The  north-south  axl» 
of  the  building  will  coincide  with  thi'  line  of  the  present 
Center  St.  bridge-loop  subway:  It  Is  expected  that  nov«l 
foundation  problems  will  have  to  be  solved  on  account  of  tll» 
subway  and  because  of  this  location  on  the  alto  of  the  old 
Collect   Pond. 
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ilr.    T.    R.   Atkinson.    M.    Am.    Soc.    C    K..    Stuti-    Knttlnfrr   of 
North    Dakota,    has    lesiKned    to    cntfanf    In    private    practice, 
rrof.    Edward    L,.    Nichols.    XI.    .\m.    Inst.     E.     E..    has    been 
made   Dean   of   the   Collese  of  Arts  and   Science.   Cornell   Uni- 
versity.    Prof.  Nichols   Is   now   Professor  of    Physics. 

Mr.  Alfred  E.  Kornfeld.  Assoc.  Am.  Soc.  C.  E.,  late  liusi- 
ness  Manager  of  "EngineerinK  News."  has  been  elected  Vlci- 
Fresldent    of    Bischofts    Bank.    New    York    City. 

Mr.  Frederick  Palmer.  M.  Inst.  C.  E..  has  rcsimu-d  .is 
Chief  Engineer  to  the  Port  of  London  Authority  to  liecuni.- 
&  ConsultInK  EnKineer  and  partner  of  Sli-  .Mcx;ind<T  It.'nd.l. 
M.   Inst.    C.    E. 

Jlr.  C.  R.  S.  Kirkpatrick,  W.  In.st.  C.  E..  has  li.-iii  ai>- 
pointed  Chief  Ensineer  to  the  Port  of  London  Authority. 
succeedinK  Mr.  Frederick  Palmer.  M.  Inst..  C.  E..  resinned. 
as   noted    elsewhere. 

Mr.  H.  C  Donecker,  Secretary  of  the  American  Electric 
Railway  Association,  has  resigned,  effective  .luly  1.  to  accept 
the  position  of  Assistant  General  Manager  of  the  Public  Ser- 
vice   Ry.,   Newark.    N.    .T. 

Mr.  George  H.  Aykroyd.  for  the  past  10  years  Chief 
Draftsman  of  the  roll  department  of  the  Lackawanna  Steel 
Co..  has  been  appointed  Superintendent  of  the  roll  depart- 
mnt    of    the    Pittsburgh    Crucible    Steel    Co.,    Midland.    Penn. 

Mr.  G.  M.  Rice.  Assistant  Engineer  of  the  Chicago.  Mil- 
waukee &  St.  Paul  Ry.,  has  been  promoted  to  be  Division 
Engineer  at  Spokane,  Wash.,  succeeding  Mr.  A.  G.  Holt.  M. 
Am.  Soc.  C.  E.,  promoted  to  be  Assistant  Chief  Engineer,  as 
noted   in    our   issue    of   Feb.    13. 

Mr.  W.  D.  Jenkins,  former  Secretary  to  the  Vice-Presi- 
dent and  General  Manager  of  the  Denver  &  Rio  Grande  R.R.. 
■it  Denver,  Colo.,  has  been  appointed  Inspector  of  Trans- 
portation of  the  International  &  Great  Northern  and  the 
Texas    &    Pacific    Rys..    at    Houston.    Tex. 

Mr.  Nicholas  F.  Brady.  Assoc.  Am.  Inst.  E.  E.,  Vice-Presi- 
dent of  the  New  York  Edison  Co..  has  been  elected  Presi- 
dent, succeeding  his  father.  Mr.  Anthony  N.  Brady,  who  be- 
comes Chairman  of  the  Board  of  Directors.  Mr.  Brady  is  34 
venrs  old  and  a  graduate  of  Yale  University,  class  of  1905. 
Mr.  Charles  Whiting  Baker,  M.  Am.  Soc.  M.  E..  Editor-in- 
Ohief  of  "Engineering  News."  has  been  appointed  by  Governor 
^'ielder.  of  New  Jersey,  and  Governor  Sulzer.  of  New  Y'ork.  a 
member  of  the  Palisades  Interstate  Park  Commission,  which 
>ias  control  of  the  Palisades  along  the  western  bank  of  the 
Hudson  and  of  the  large  tract  of  land  given  by  Mrs.  Harri- 
man. 

Mr.  B.  S.  Josselyn  has  resigned  as  President  of  the  Port- 
land (Ore.)  Railway,  Light  &  Power  Co..  which  position  he 
^as  filled  for  the  past  six  years.  During  Mr.  Josselyn's  term 
)f  office  several  large  hydro-electric  power  plants  have 
leen  constructed  and  many  miles  of  electric  railway  have 
)een  added  to  the  company's  system — involving  a  total  ex- 
oenditure    of   ?24. 000,000. 

Mr.  J.  W.  Small,  formerly  Superintendent  of  Motive  Power 
■>f  Morgan's  Louisiana  &  Texas  R.R.  and  Steamship  Co., 
Assistant  General  Manager,  mechanical  department  of  the 
Galveston,  Harrisburg  &  San  Antonio  Ry..  Houston.  Tex., 
has  been  appointed  Superintendent  of  Motive  Power  of  the 
Seaboard  Air  Line  Ry..  with  headquarters  at  Portsmouth. 
Va.,    succeeding   Mr.    A.    J.    Poole,    resigned. 

Mr.  Frederic  H.  Betz  has  been  appointed  City  Architect 
of  Cleveland.  Ohio,  at  a  salary  of  $2500  per  annum.  It  is 
announced  that  hereafter  street-cleaning  shei.fe.  water  tow- 
ers, sewage-  and  garbage-disposal  plants  and  all  other  pub- 
lic works  will  be  designed  from  an  i^sthetic  as  well  as  a 
utilitarian  standpoint.  The  City  Architect  is  also  to  be  con- 
sulted in  the  preparation  of  plans  for  all  bridges  erected 
by   the   city. 

Mr.  L.  C.  Bradley,  of  Galveston.  Tex.,  has  been  appointed 
Assistant  District  Manager  of  the  Stone  &  Webster  public- 
service  corporations  in  Texas,  with  headquarters  at  Dallas. 
Tex.  Mr.  Bradley  was  formerly  Vice-President  of  the  Hous- 
ton Electric  Co.  and  the  Galveston -Houston  Electric  Ry. 
and  Manager  of  the  Galveston  Electric  Co.  He  becomes  the 
executive  head  of  public-service  corporations  in  Galveston. 
Dallas.  Fort  Worth.  Beaumont.  Port  .\rthur.  Houston  and 
El  Paso,  relieving  Mr.  M.  M.  Phinney.  District  Manager,  who 
will   hereafter  spend  most  of  his  time  in   Boston,   Mass. 

Mr.  WiUiaiu  F.  Hunt.   Assoc.   Ara.   Soc.    M.    E..   has  resigned 


as  First  Vl<  «■- Prinldc-nl  of  the  i '.  W.  Hunt  Co..  New  York 
City,  til  enter  private  piacllee  a.s  a  Consulting  Engineer, 
with  oMlces  at  115  Uroadway,  New  York  City.  Mr.  Hunt  in 
a  gra<luate  of  (Cornell  University  and  for  many  years  haii 
been  In  charge  of  the  design,  construction  and  InHtallatlon 
of  storage  and  mechanical  fn-lght-handling  machinery,  lie 
will  specialize  In  planning  the  arrangement  of  railway  and 
steamship  terminals,  power  plants,  factories,  etc..  and  the 
selection  of  suitable  freight  and  material-handling  ap- 
paratus. 

Mr.  C.  A.  .Seley.  Mechanical  Engineer  of  the  Chicago,  Rock 
Island  <&  Pacific  Ry..  has  resigned,  effective  May  1,  in  order 
to  engage  In  a  manufacturing  business.  Mr.  .Seley  has  been 
engaged  in  railway  work  since  1879.  when  he  entered  the 
employ  of  the  St.  Paul.  Minnesota  &  Manitoba  Ry.  as  a 
draftsman.  In  1886  he  was  made  Chief  Draftsman  of  the  St. 
Paul  >t  Duluth  R.R.  From  1^92  to  1895  he  was  in  the  rail- 
way-supi>ly  business,  but  returned  to  railway  work  In 
March.  1895.  as  Chief  Draftsman  of  the  Chicago  Great  West- 
ern Ry.  In  1899  he  was  appointed  Mechanical  Engineer  of 
the  Norfolk  &  Western  Ry..  and  In  1902  to  the  same  posi- 
tion   with    the    Chicago.    Rock    Island    &    Pacific    Ry. 

Mr.  Mason  D.  Pratt.  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer, of  Harrisburg.  Penn..  has  been  appointed  Engin.-er  of 
the  United  Railways  &  Electric  Co..  of  Baltimore.  Md.,  under 
Mr.  J.  M.  Hood.  Jr..  M.  Am.  Soc.  C.  E..  Consulting  Engineer 
of  the  company.  Mr.  Pratt  is  a  graduate  of  Lehigh  University, 
class  of  1887,  and  was  for  several  years  employed  by  various 
Pennsylvania  steel  companies.  He  was  Designing  Engineer 
on  the  new  mill  buildings  of  the  Lorain  Steel  Co.,  at  Moxham, 
I'enn.  Later  he  was  engaged  in  street  railway  work  at  I-an- 
caster,  Penn.,  and  municipal  engineering  work  at  Dubuque, 
Iowa.  For  a  number  of  years  he  was  connected  with  the 
street  railway  and  track  department  of  the  Pennsylvania 
Since   1904    he   has   been    in    private   practice   in   Har- 


A.  D.  Avery,  a  civil  engineer  of  San  Francisco.  Calif.,  died 
at   Sydney.    Australia.    Feb.    12. 

Colin  Campbell  Simpson.  M.  Am.  Soc.  M.  E..  Assistant  Sec- 
retary and  General  Supeiintendent  of  Distribution,  Consoli- 
dated Gas  Co.,  New  York  City,  died  at  his  home  in  Montclalr, 
N.  J..  Apr.   7. 

Albert  G.  MacFarlane.  Assoc.  M.  Can.  Soc.  C.  E.,  District 
Engineer  of  the  National  Transcontinental  Ry.  of  Canada, 
died  in  a  hotel  at  Ottawa,  Ont.,  Apr.  4.  He  was  52  years  old 
and  was  formerly  with  the  engineering  department  of  the 
Canadian   Northern   Ry. 

James  Doull.  Construction  Engineer  for  the  W.  A.  Clark 
mining  interests  at  Butte.  Mont.,  died  at  his  home  in  that  city 
on  Apr.  fi.  from  pneumonia.  He  was  born  at  Kincardin.  Ont.. 
in  1863.  He  went  to  Butte  28  years  ago  and  since  then  hail 
been  identified  with  construction  of  numerous  mine  worko 
owned    or   controlled    by    ex-Senator   Clark. 

Prof.  Adolf  Slaby.  co-inventor  of  the  Slaby-Arco  system 
of  wireless  telegraphy  and  teacher  of  electrical  and  mechan- 
ical engineering  at  the  Institute  of  Technology  in  Char- 
lottenburg.  Germany,  died  .\pr.  6.  He  was  born  in  Berlin, 
Germany,  Apr.  IS,  1S49.  Prof.  Slaby  was  the  author  of  many 
books  and  articles  on  electrical  engineering  subjects.  He 
was   also  Honorary   Professor  at  the  University  of  Berlin. 

Robert  Daniel  Fisher,  for  more  than  a  score  of  years  a 
correspondent  of  "Engineering  Ntws.'  in  Indianapolis.  InU.. 
died  Mar.  10.  He  was  born  at  Amerigus.  Ind.,  Oct.  20.  1849, 
and  in  ISSl  moved  to  Indianapolis  where  he  was  deputy  clerk 
of  the  Supreme  Court  of  Indiana,  afterward  being  appointed 
state  librarian,  combining  with  this  work  that  of  correspond- 
ing for  a   number   of  legal    and    technical  journals. 

Dr.  James  A.  Egan.  Secretary  of  the  Illinois  State  Board 
of  Health  for  the  past  16  years,  died  at  Springfield.  111..  Mar. 
30.  He  w.s  born  in  Massachusetts  in  1860.  In  1S87  he  .vent 
to  Chicago  and  later  graduated  from  the  Chicago  Medical  Col- 
lege. For  some  time  he  was  connected  with  the  health  de- 
partment of  Chicago.  In  1S97  he  was  appointed  Secretary  of 
the  State  Board  of  Health,  and  in  1901  he  became  also  a  mem- 
ber  of  the    board. 

Oscar  Sanne.  Bridge  Engineer.  Chicago,  died  at  his  home 
at  Glen  Ellyn.  111.,  on  Apr.  4.  He  was  at  one  time  in  the 
bridge  department  of  the  Chicago.  Milwaukee  &  St.  Paul  Ry.. 
and  later  was  Structural  Designer  in  the  Bridge  Department 
of  the  city  of  Chicago.     The  latter  position  he  resigned  a  few 
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months  ago  to  take  up  private  practice.  He  was  specially 
interested  in  designing  important  bridges  with  due  regard  to 
the  aesthetic  features.  He  became  a  member  of  the  Western 
Society  of  Engineers  in   189S. 

Philip  H.  Diehl.  M.  Am.  Inst.  E.  E.,  founder  of  the  Diehl 
Manufacturing  Co..  Elizabeth,  N.  J.,  died  at  his  home  in  Eliza- 
beth. Apr.  7.  aged  66  years.  He  was  a  native  of  Germany  and 
came  to  this  country  in  1S68.  He  was  first  employed  by  the 
Singer  Sewing  Machine  Co.,  and  soon  became  known  as  an 
inventor.  In  1S79  he  invented  an  electric  arc  lamp,  and  later 
a  small  battery  motor,  which  embraced  the  principle  of  vary- 
ing the  air  gap  for  speed  control,  and  a  dynamo.  In  1SS7  he 
founded  the  firm  of  Diehl  &  Co.,  which  has  now  become  the 
Diehl    Manufacturing   Co. 

Anton  Burchard.  a  consulting  mechanical  engineer  of 
Cleveland,  Ohio,  died  Apr.  4,  at  Ocean  View,  Va.  He  was  edu- 
cated in  Germany  and  for  some  years  was  employed  by  Wil- 
liam Cramp  &  Sons.  Shipbuilders,  of  Philadelphia,  Penn. 
Later  he  was  with  the  construction  department  of  the  Unitea 
States  Navv.  Mr.  Burchard  was  Consulting  Engineer  for  the 
American  Fork  &  Hoe  Co..  the  Peck,  Stow  &  Wilcox  Co.,  the 
Upson  Nut  Co.,  the  Osborn  Manufacturing  Co.,  and  other  in- 
dustries in  Cleveland.  He  was  a  member  of  the  Cleveland 
Engineers'   Club   and   of   the  University  Club  of  Cleveland. 

Charles  E.  Pugh,  former  First  Vice-President  of  the  Penn- 
sylvania R.R..  died  Apr.  S,  at  Old  Point  Comfort,  Va..  following 
a  stroke  of  apoplexy,  on  Apr.  6.  He  was  born  Feb.  25.  1841, 
at  Uniontown,  Penn.  At  18  years  of  age  he  entered  the  ser- 
vice of  the  Pennsylvania  R.R.  as  agent  at  Newport.  Penn. 
Later  he  served  as  passenger  conductor,  train  dispatcher  and 
general  agent  at  Philadelphia,  Penn.  In  1S79  he  was  ap- 
pointed General  Superintendent  of  the  Pennsylvania  R.R..  and 
in  18S2  became  General  Manager.  In  1893  he  was  elected 
Third  Vice-President  and  four  years  later  Second  Vice-Presi- 
dent. This  position  he  held  for  12  years,  being  the  head  of 
the  operating  department.  Mr.  Pugh  was  ,  Wcted  First  Vice- 
President  in  1909.  and  retired  under  the  company's  pension 
rules  on  Mar.  1.  1911,  after  having  faithfully  served  the  Penn- 
sylvania  R.R.  for  52  consecutive  years. 

Amos  D.  Caryl,  an  old-time  railway  contractor,  died  Apr. 
1  at  his  farm  in  Factoryville,  Penn.,  aged  83  years.  He  was 
born  in  St.  Lawrence  County,  N,  Y.,  in  1830,  and  began  his 
career  as  a  railway  contractor  at  Syracuse,  N.  Y.,  when  he 
was  21  years  old.  Later  he  went  to  Scranton.  Penn.,  where 
he  took  a  contract  for  the  construction  of  a  part  of  the  Dela- 
ware, Lackawanna  &  Western  R.R..  then  being  extended 
from  Scranton  to  Washington,  N.  J.  During  the  Civil  War 
,ie  served  in  the  construction  corps  of  the  army  where  he 
found  ample  opportunity  to  utilize  his  knowledge  of  railway 
building.  After  the  close  of  the  war  he  returned  to  Scranton 
and  continued  his  work  as  a  contractor  on  the  Delaware, 
Lackawanna  &  Western  R.R.  He  afterward  held  contracts 
for  the  building  of  parts  of  the  Delaware  &  Hudson  R.R.,  the 
West  Shore  R.R.  and  the  New  York,  Ontario  &  Western  Ry. 
About  iO  years  ago  he  retired  and  bought  himself  a  farm. 
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SOUTHERN   GAS   ASSOCIATION. 

Apr.    lS-20.      Annual    meeting    at    Charlolti-.    N.    C.      Secy.,    i^. 
I(.    Hrewer,    Atlanta,    Ga. 


UiuiMtn 


NATIONAL   ASSOCIATION   OF  MANUFACTURERS. 

Mav   19-21.      Annual   meeting   at   Detroit.    Mich.      Secy.,    G.   S. 
Boudinot.   30  Church  St.,  New  York  City. 

AMERICAN  ASSOCIATION  OP  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting    at    Chicago,    111.      Secy.,    A.    G. 
Thomason,  834  Old  South   Bldg.,  Boston,  Mass. 

AMERICAN    SOCIETY    OF    MECHANIC.-^L    ENGINEERS. 

Mav  20-23.      Spring  meeting  at   Baltimore,   Md.      Secy..   C.   W. 
Rice.   29   W.  39th   St.,   New    York  City. 

IXTERN.-\TION.AL  RAILWAY   FUEL  ASSOCIATION. 

Jlay    21-24.      .\nnual    meeting    at    Chicago.    111.      Secy.,    C.    G. 
Hall,   922  McCormick  Bldg.,  Chicago,  111. 

OHIO      SOCIETY      OP      MECHANICAL.      ELECTRICAL,      A.\l: 
STE.^M   ENGINEERS. 
May    22-24.       -Annual    meeting    at    Springfield,    Ohio.       Serv  , 
F.    E.    Sanborn.    Columbus.    Ohio. 

JI.\STER   BOILER    MAKERS"    ASSOCIATION 
May  26-29.     Annual  meeting  at  Chic 

Vought.    96    Liberty    St..    New    York    City. 

NATIONAL   ELECTRIC   LIGHT   ASS0CI.\T10N. 

June    2-6.      .Annual    convention   at   Chicago.    111.      Secv.. 
Martin,    29    W.    39th    St.   New    York    City. 

TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 
June    7-19.      Annual    meeting   at    Los    Angeles.    Calif. 
John    F.    Mackie,    7122    Stewart    Ave..    Chicago,    111. 

AMERICAN    WATER-WORKS    ASSOCIATION. 
Annual    meeting   at    Minneapolis,   Minn.,   June 
J.   M.    Diven,   Troy,  N.   Y. 


NATIONAL  GOOD  ROADS  FEDERATION. 
Apr.     24-25.       Annual     convention.       Secy., 
Ulrmingham,   Ala. 
IOWA    STREET    AND    INTERURHAN    RAILWAY     AS.SOCIA- 

Apr'^'lV-'lfi.      Annual    convention    at    Waterloo,    owa.      Secy.. 
H    E.  Weeks.  Davenport,  Iowa, 
NATIONAL  CONFERENCE  ON  CITY    PLANNING 

.May    5-7.      Annual   conference   at   Chleago,    111.      Secy.,    *  lav  el 
Schurtlefr.   19   Congrc-SB   St.,    Boston.    MasH. 
GAS,   ELECTRIC  AND  .STREET  RAILWAY  ASSOCIATION   oF 

May"*?-s'^"AnnuaI     convention     at      Oklahoma    City,      Okla. 
'    Secy..    H.    V.    Bozell,    Norman,    Okla. 

'''v'^JVl'S'\;^n^T.''ion'"v'"n'?lon  at  St.  Loui..  Mo.     Secy.,   F  M. 

■    NelllB.    53    State   St..    lioiiton.    Mass. 
SOUTH  WESTERN  WATER  WORKS  ASSOCIATION. 

May   12-14       Annual   convention  at    Ft.   Worth.  Texas.     Secy.. 
K.    L.   Fulkerson.    Waco,   Tex. 
NATURAL  GAS  ASSOCIATION   f)F  AMERICA. 

Mav    20-22.      Annual    meelInK    at    Cleveland,    Ohio.      Secy.,   N. 
W.  Glfford,   26  Central   Square.    EnHt    Hoslon,   Mhhb. 
BOUTHWE8TERN  ELECTRICAL  AND  OAK  AS.SOCIATION. 
Mflv    21-24.       Annual    meetlnu    iil    OnlveBlon,    TexnB.      Hecy.. 
H    8    Cooper.   406  SlauKhter   BId({..    Dallua.  TexaB. 


111.     Secy..  Harry   \  . 


23-2S.      Secy., 


AMERICAN   SOCIETY    FOR   TESTING   MATERIALS. 

June  24-28.  Annual  convention  at  Atlantic  City.  N.  J.  Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn, 

Brooklyn  EnelneerH'  Club — The  annual  exhibition  of  en- 
gineering  materials  and    processes   was   held   Apr.    15-19. 

Montana  Society  of  GnsinrerB — At  the  annual  meeting  held 
in  Butte,  on  Apr.  10.  the  following  officers  were  elected:  Presi- 
dent. John  H.  Klekinger.  of  Great  Falls;  Secretary,  Clinton  H. 
Moore,   of  Butte;  and   Treasurer  Samuel   Barker,   Jr.,   of  Butte, 

Canadian  Society  of  Civil  Engineers — The  offices  of  the 
society  have  been  moved  from  413  Dorchester  St.  West,  to  the 
Society's  new  house  at  176  Mansfield  St..  Montreal,  Que.  The 
monthly  meeting  scheduled  for  Apr.  10  has  been  postponed 
to    Apr.    24. 

County  Road  RnMneerH  off  Kentreky — .\  convention  was 
held  ill  Louisville,  Ky.,  Apr.  7-9.  inclusive,  which  was  attended 
by  about  100  engineers.  A.  N.  Johnson.  State  Highway  Engi- 
neer of  Illinois,  and  M.  O.  Eldridge,  of  the  United  States  Office 
of   Public    Roads,    made   addresses. 

.Vn  .\MNneintiun  of  I'urebaMlnK  .VeentN — The  formation  of  a 
purchasing  agents'  association,  to  be  known  as  the  Buytrs'  , 
Club  of  America  is  proposed  by  H.  E.  Gllman,  of  tlie 
Marathon  Motor  Works,  Nashville,  Tenn.  It  Is  proposed  to 
have  the  headquarters  of  the  club  in  New  York.  Those  inti  r- 
ested  can  obtain  further  information  by  addressing  Mr. 
Gilnian. 

Kallnny  MaterlalH  AnHocIntlon — This  association  Is  the  out- 
growth of  a  meeting  of  the  Railway  Storekeepers'  Convention 
held  in  Milwaukee,  Wis,,  In  May,  1911,  when  some  60  railway 
supply  men  met  and  made  arrangements  for  a  permanent  or- 
ganization to  be  known  as  the  Railway  Materials  Association. 
The  object  of  the  organization  Is  to  promote  a  friendly  In- 
terest between  the  two  associations.  The  annual  convention 
will  be  held  at  the  Hotel  Sherman,  Chicago,  111.,  May  19-21. 
The  secretary-treasurer  Is  George  H.  Porter,  1258  McCormick 
Bldg.,    Chicago,    111, 

lona  DlHtrlet  Onn  ANMocintlon — The  ninth  annual  meeting 
will  be  held  at  the  Burlington  Motel,  at  Burlington,  Iowa, 
May  7-9.  Inclusive.  Anicirig  the  papers  of  Interest  to  engineers 
to  be  presented  are:  "Ri<-ent  Developments  In  Industrial  Ap- 
pliances," by  E.G.  Welsgerber;  "Improving  Operating  Condi- 
tions for  Small  Works."  by  H.  G.  StUlson;  "Reducing  Boiler 
Fuel  In  Water-Gas  Manufacturing,"  by  T.  B.  Genay,  and 
•Some  Distribution  Experiences,"  by  W.  H.  Merrltt.  On  May 
8,  the  members  will  go  by  steamer  to  Keokuk  to  Inspect  the 
new  dam  and  power  pl.inl.  Tin;  secretary  is  G.  1.  Vincent, 
lies  Moines.  Iowa. 

.\KMoelatr<l  lOnKlnet-rlnK  Soeletleii  of  St.  I.oul«— A  reRulnr 
meeting  was  held  on  Apr.  2,  under  the  auspices  of  the  St 
Louis  Section  of  the  American  Institute  of  Electrical  Engi- 
neers, The  paper  of  Prof.  A.  S.  Langsdorf  on  "Surges  and 
Oscillations  In  High  Potential  Circuits"  was  read  and  iMs- 
lUBsed.  The  paper  dealt  with  the  subject  from  the  physical 
standpoint,  without  the  uBe  of  mathematics.  The  meiuilngH  of 
current  and  voltage  were  d<-Bcrll)ed  In  termfl  of  the  election 
theory,  and  the  relations  between  the  conBlanls  of  an  elec- 
trical circuit  were  compared  with  those  of  corresponding  me- 
chanical syBtems.  Condi tlonB  were  dlscuBsed  which  gave  rl«o 
to  heavy  surges  of  current  and  power,  dangerous  rl»e«  of  po- 
tential, traveling  and  standing  waves,  and  other  Interi'BtlnK 
features  of  high-power,  high-vollag.-  tran.smlHHion  systems. 
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Panama.  Past  and  I^esent 
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A  Manual  ol  Cement  Testing 


817 
817 
817 
818 
818 
818 
819 
819 
S20 


?rH.  Potter 
Steam  TurBines:  Their  Theory  and  Construction.  Reviewed  by  H.  E.  Lougwell 
Transmission  Line  Formulas  for  Electrical  Engineers  and  Engineering  Students 

Re\  iewed  by  C.  D.  Cray  

Boundaries  and  Landmarks 

Mining  Engineers"  Examination  and  Report  Book 


PUBLICATIONS  RECEIVI 


Comments  on  Review  of  "Trans- 
mission-Line Construction" 

Sir — In  the  Engineering  Literature  section  of  your  issue 
of  Mar.  13,  ther,e  is  a  criticism  ot  Lundquist's  "Trans- 
mission-Line Construction,"  in  which  appears  the  reinarkable 
statement  that  Mr.  Lundquist  in  specifying  poles  by  top  and 
butt  diameter  and  length   is  not  following  usual  practice. 

I  cannot  believe  that  you  intended  to  make  the  statement 
that  the  type  shows  but  if  so,  I  would  suggest  consulting  the 
pole  specifications  of  any  of  the  larger  companies  using 
poles:  for  example,  the  American  Telephone  &  Telegraph 
Co.,  Western  Union  Telegraph  Co..  or  the  report  of  the  Com- 
mittee on  Standard  Overhead  Construction  of  the  National 
Electric  Light  Association,  or  bulletins  of  the  General  Elec- 
tric and  Westingliouse  companies  on  line  construction,  speci- 
fications of  the  various  lumber  associations,  etc.  In  fact.  I 
cannot  now  recall  ever  having  seen  a  pole  specification  that 
did  not  prescribe  a  butt  diameter  and  as  a  matter  of  in- 
terest I  should  appreciate  a  reference  to  such  specification. 
CHARLES  RUPUS  HARTE. 
Asst.    Engr..  N.   Y..   N.  H.   &  H.   R.R.   Co. 

New   Haven,    Conn.,    March    18,    1913. 

[The  chance  omission  of  a  couple  of  words  from  the 
statement  in  question  leaves  it  open  to  the  extreme  in- 
terpretation of  our  correspondent.     It  should  have  read 

•  •  •  •  *  he  always  would  specify  wood  poles  ac- 
cording to  top  and  butt  diameters  and  length,  whereas  it  is 
a  common  practice  to  specify  length  and  top  diameter  only. 

Ohvioiislv  yellow-pine  poles,  which  are  sawn  and  have 
no  natural  taper  like  natural  poles,  must  be  specified  ac- 
cording to  both  diameters  or  by  some  equivalent  scheme. 
On  p.  71  of  Mr.  Lundquist's  book  is  seen  the  following 
paragraph :  m 

In  buying  poles  nfcny  companies  consider  the  top  diam- 
eter only,  specifying,  for  instance,  "so  many  7-in.  top,  35- 
ft.  cedar  poles  in  accordance  with  the  Northwestern  Cedar- 
men's  Association  Specifications,"   no   mention   being   made   of 


the  Initt;  this  method  of  purchaslnR  is  akin  to  callInK  for  a 
!i-in.  I-beam.  16  ft.  long,  without  specifying  Its  welKht  per 
foot.  This  "scientific"  method  of  buying  poles  Is  not  eon- 
lined    altogether    to   small    companies    either    •      •      •      •      • 

It   is  intucsting  to  note  tliat  the  Specification.s  of  the 

•' iiiittee  on   Overhead    Line  Construction  of  the   Xa- 

lidiial  Electric  Light  As.sociation  (UMl)  include  such 
paragraphs  as: 

When  the  dimension  at  th<-  butt  is  not  given,  the  poles 
shall  be  rea.sonably  well  proportiontil  throughout  their  en- 
tire  length. 

This  apjicars  to  he  in  recognition  of  the  claims  of  those 
engineers  who  seem  to  feel  that  their  interests  are  bet- 
ter served  by  omitting  butt  figures,  on  account  of  the 
growing  difficulty  of  securing  wood  ])oles  conforming  to 
rigid  size  specifications. — Kd.] 
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A  Study  of  Fuel 

Reviewed    by    WALTER   T.    RAY* 

AN  INTROnUCTION  TO  THE  STUDY  OF  FUEL — A  Textbook 
for  Those  Entering  the   Engineering.   Chemical  and   Tech- 
nical   Industries.      By    F.    J.    Brislee.    D.   Sc.    Chief   Chemist 
of    the    British    Insulated    and    Helsby    Cables.    Ltd.:    Late 
.'Vssistant    Lecturer   in    Physical    and    Electro-Chemistry    in 
the  University  of  Liverpool,     New  York:   D.  Van  Nostrand 
Co.     Cloth:  5x9  in.;  pp.   xxii  +  269;  61  text  figures.      $3,   net. 
It    is    seldom    one    has    the    pleasure    of    rfading    a    book    so 
thoroughly    practical    and    so    accurately    scientific    as    in    this 
one.      The    author    has    pretty    well    succeeded    in    his    purpose 
"to  bridge   the  gap   that   exists   between   the   ordinary    elemen- 
tary  textboolis    of   chemistry,    and    the   large    treatises   dealing 
with    fuel    which    enter    into    minute    details    of    the    chernical 
composition   of  fuels,  the  design  of  coke  ovens  and  producers, 
and   other   purely   descriptive   matter."      But    there    is   no   royal 
road    to    learning,    and    the    student    and    old    practitioner    who 
takes   up   this   book   may  as   well    understand   on   starting   that 
although    this    book     contains    exceptionally    nourishing    food 
and  a   great   deal  of  it,   the  digestion  will   be  a   long  and  difB- 
cult   process.      Prefaces  are   usually  written   after  their   books, 
and   if  the   reader   will   follow   this   order,    reading   last   Guy  D. 
Bengough's  preface  to  the  series   of  books  of  which  this  book 
is    one,    he   will   smile;    for   although   it   is   stated    that   only   a 
slight    acquaintance    with    chemistry    is    assumed,    nothing    is 
said   about   physical    chemistry. 

The  scientific  use  of  fuel  is  by  far  the  over-shadowing 
problem  in  applied  physical  chemistry.  This  remark  need  not 
scare  any  reader  away  from  this  excellent  book,  for  cherr,- 
istry  never  was  a  connected  and  simple  science  until  the  ap- 
plication of  physics  made  it  clear.  Of  recent  years  combus- 
tion engineers  have  realized  that  little  new  light  could  be  shed 
on  their  troubles  excepting  by  physical  chemistry;  this  boolc 
is  the  best  connected  and  homogeneous  treatise  the  reviewer 
has   seen. 

The  first  chapter  deals  clearly  with  old  chemical  factors 
in  combustion,  and  contains  paragraphs  on  reaction  velocities, 
catalysis  and  dissociation.  The  second  chapter  gives  much 
useful  information  not  easily  available  elsewhere  on  the 
weight  and  volume  of  air  required  for  combustion,  but  con- 
tains two  unfortunate  slips.  At  the  bottom  of  page  21  is  this 
note:  "The  water  is  assumed  to  be  in  the  form  of  a  vapor, 
and  the  volume  it  would  occupy  at  0°  C.  and  760  mm.,  if  it 
could  exist  as  a  gas  at  that  temperature,  is  calculated."  Now 
water  vapor  does  exist  below  freezing  temperature,  in  one 
sense,  for  frozen  wet  clothes  will  dry  slowly  out  doors.  From 
a  remark  at  the  bottom  of  page  27  one  might  get  the  im- 
pression   that    any    carbon    monoxide    in    boiler-flue    gases    re- 
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suiting  from  the  reduction  of  carbon  dioxide  to  monoxide  by 
the  absorption  of  carbon  is  the  cause  of  the  loss  of  more 
heat  than  would  result  from  the  burning  of  carbon  to  carbon 
monoxide  only.  The  point  is  that  a  given  mass  of  the  monox- 
ide represents  the  failure  to  develop. some  certain  fixed  quan- 
tity  of  heat,    no   matter   what   the   source   of  the   monoxide. 

The  third  chapter  is  a  concise  explanation  of  fuel  and  flue 
gas  and  the  fourth  treats  of  the  heating  value  of  fuels  in  a. 
clear  but  usual  way.  The  next  chapter  contains  a  good 
resume  of  present  easily  available  methods  for  the  pyrometric 
measurement  of  high  temperatures:  a  useful  feature  is  the 
table  of  accurate  melting  points  of  easily  available  sub- 
stances such  as  common  salt.  lead,  sulphur,  etc.  Chapter  6 
gives  about  as  simple  instructions  as  possible  for  calculating 
theoretical  combustion  temperatures,  a  very  important  sub- 
ject, for  in  studying  it  we  see  how  surprisingly  far  we  fall 
short    of    the    best    performances. 

The  chapter  on  natural  solid  fuels  (wood.  peat,  lignite 
and  various  coals)  contains  nothing  especially  new,  but  the 
information  has  been  carefully  grouped.  'Wiih  reference  to 
the  chemical  classification  of  coals,  some  persons  might  have 
slightly  varying  opinions  as  to  what  constituted  good  "bi- 
tuminous furnace  coal."  on  the  analogy  that  since  all  whiskey 
is  good  to  drlnlt  all  coal  is  good  to  burn;  but  nevertheless  the 
table  given   is  about  as  satisfactory  as  could   be  agreed   upon. 

Chapter  S  is  the  best  elementary  summary  the  reviewer 
has  seen  of  the  chemical  results  of  coking  coals  in  various 
kinds  of  ovens  at  various  temperatures.  Much  of  the  in- 
formation is  not  easily  available  in  English  and  it  is  scattered. 
An  interesting  generalization  in  this  chapter  is  that  made 
from  the  fact  that  the  calorific  value  of  a  fuel  as  determined 
in  a  calorimeter  is  neaily  always  different  from  the  value  cal- 
culated from  the  ultimate  analysis — the  generalization  being 
that  in  order  to  convert  the  coal  into  gas  and  coke  by  dry 
distillation  "the  heat  necessary  for  the  gasifying  of  the  coal 
is  equal  to  the  difference  between  the  heat  of  formation  of 
the  coal  and  the  heat  of  formation  of  the  products  of  dis- 
tillation from  their  elements."  Perhaps  this  truth  can  be 
made  plainer  bv  saying  that  some  coals  tend  to  fall  down 
hill    into    coke    and    gas.    while    others    have    to    be    pushed    up. 

On  page  157  are  given  some  of  the  findings  of  the  United 
States  Geological  Survey  as  to  the  comparative  performances 
of  briquettes  and  run-of-mlne  coal;  part  of  these  findings 
were  later  reversed  by  tests  made  by  the  same  Survey,  which 
goes  to  show  that  the  matter  is  more  complicated  than  was  at 
firMt  thought  These  latter  tests  are  given  in  a  bulletin  of 
•he  United  States  Bureau  of  Mines  named  "Tests  of  Bii- 
quetted   and   Run-of-Mlne   Coal    in    a   Locomotive    Boiler. 

The  ninth  chapter  Is  a  good  exposition  of  the  chemical  re- 
actions taking  place  in  a  gas  producer,  especially  as  to  how 
these  reactions  are  affected  by  different  temperatures  and 
different  velocities  of  the  gases  through  fuel  bed.  It  is  made 
plain  that  relatively  slight  elevations  of  temperature  of  the 
fuel  bed  result  In  a  surprisingly  large  increase  in  the  amount 
of  air  and  steam  which  can  be  blown  through  a  producer, 
still  getting  out  the  same  composition  of  ga.s.  Probably  the 
best  work  which  has  been  done  In  laboratory  investigations 
of  this  subject  was  done  by  J.  K.  Clement  and  others  at  the 
University  of  Illinois  and  in  the  fuel-testing  plant  of  the 
U  S  Bureau  of  Mines,  at  Pittsburgh.  Penii.;  but  unfortunately 
the  commercial  bearing  of  their  work  still  awaits  translation 
into  engineering  English.  Application  of  these  physico- 
chemical  principles  may  yet  result  in  making  the  gas  pro- 
ducer available  for  large  power-plant  work  through  reducing 
the  heavy  fixed  charges  and  heavy  labor  costs.  ^^  >";"  f « 
producers  are  thus  worked  at  high  temperatures  and  high 
outputs,  the  consequential  liquefaction  and  draining  out  of 
the  ash  of  the  coal    will  be   a   merely   Incidental  advantage. 

The  two  following  chapters  treat  of  the  construction  and 
operation  of  producers  and  of  the  theory  of  producer-  and 
water-gas  reactions  by  means  of  higher  mathematics.  The 
mathematical  discussion  cannot  well  be  reviewed,  but  Its  de- 
tailed   perusal    will    richly    repay    any    student. 

Chapter  12  applies  some  physical  chemistry  to  the  Ras  en- 
gine In  an  Instructive  way.  Chapter  13  treats  of  air  supply, 
the  measurement  of  "draft,"  etc..  In  a  clear  way.  but  one 
cannot  but  wonder  why  the  author  went  Into  such  mathe- 
matical depths  In  some  pri-ceding  rhiiplers  and  did  not  avail 
himself,  for  the  sake  of  his  readers,  of  some  recent  Mlmpllfica- 
llons  of  the  puzzling  and  mysterious  subjecl  of  drafts,  as  Is 
done  In  some  of  the  publications  of  the  V.  S  Bureau  of 
Mines. 

The  two  chapters  which  follow  treat  clearly  but  convcn- 
llonully  of  heal  generation  and  the  various  furnace  and 
boiler  losses  and  the  final  chapter  treats  of  liquid  fuels,  giv- 
ing on  page  254  a  good  classlfl  .lion  of  Ihe  various  petr<d- 
eums.    coal    tars,    etc 

The    book    us    n    whole    Is    ii    good    one. 
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RATIONAL  AND  APPLIED  MECHANICS — By  Calvin  Milton 
Woodward.  Ex-Dean  of  School  of  Engineering  and  Archi- 
tecture; Professor  Emeritus  of  Mathematics  and  .\pplied 
Mechanics.  Washington  Universitv.  St.  Louis,  ilo.  St 
Louis;  The  Author.  3013  Hawthorne  Boulevard,  or 
Nixon-Jones  Printing  Co.,  215  Pine  St.  Cloth;  6x9  in.;  pu 
viii  +    517;   486   text   illustrations.      .$4. 

This  textbook  is  the  work  of  an  able  teacher  of  unusuallv 
long  and  varied  experience  in  giving  instruction  in  this  cen- 
tral and  fundamental  subject  of  engineering  education,  and 
in  dealing  with  its  theoretical   aspects. 

The  treatise  is  an  excellent  one.  well  arranged  and  well 
written.  As  was  to  be  expected  and  as  it  should  be,  it  ex- 
hibits on  the  part  of  the  author  an  ever  present  sense  of  th- 
physical  reality  and  actual  relations  of  the  structures  and 
materials  under  investigation,  sir  h  as  the  would-be  engineer 
needs  to  have  instilled  into  his  consciousness.  It  is  a  gooil 
book  and  so  thought  out  in  its  developments  as  to  render  th>- 
presentation  of  the  various  theoretical  developments  easy  In 
grasp,  by  joining  then  closely  to  the  range  of  experience  al- 
ready familiar  to  the  student  and  by  making  rather  intricate 
and  abstruse  principles  appear  reasonable  to  his  relatively 
untutored  apprehension.  Having  gladly  conceded  all  this 
the  reviewer  must  claim  the  privilege  of  all  teachers  to  dis- 
agree with  the  author  as  to  the  general  idea  underlying  his 
book,  respecting  the  field  which  such  a  book  should  be  de- 
signed  to  fill. 

The  subject  of  Mechanics  in  all  its.  branches  is  the  on> 
that  affords  the  undergraduate  engineering  student  more  dif- 
ficulty in  its  mastery  than  perhaps  all  other  .subjects  tn- 
gether.  This  is  the  common  experience  alike  of  faculty  ami 
student,  and  it  behooves  those  who  arrange  the  curriculum 
and  administer  the  work  of  an  engineer  to  see  to  it  thai 
every  care  be  exercised  to  smooth  the  way  to  the  master; 
of  this  essential  basis  of  all  engineering  design.  One  of  tht 
first  requisites  seems  to  be  to  separate  tlie  ditficulties  inher 
ent  in  mechanical  principles  from  those  of  the  mathematic; 
employed,  as  well  as  from  the  application  of  those  principles 
sufticiently  to  bring  it  about  that  they  be  met  and  mastere' 
successively   and   not  attempted   all   at   once. 

The    most    successful    wa.v    of   doing    this    that    has    come   t'. 
the    attention    of    the    present    writer    is    to    have    the    studen 
take    a    course     in    elementary     mechanics,     beginning     in    hi.- 
freshman   .vear,   or  sooner,    in   which    no   calculus   or   analyticul 
geometry    shall    be    used,    but    whiih    shall    treat    the    slmpUr 
id<'as   of  mechanics   in   great  iletail    by   the  numerical    solution 
of    so    large    a    number    of    problems    in    application    of    the.v 
principles   as   to   really   cultivate   an    engineering   sense   of  tl 
reality  of  the  objects  treated   by   this   form  of  applied   math, 
matics.      This    should    b*-    followed    in    the   sophomore    year   b 
the  mastery  of  the   methods  and  processes  of  calculus. 

The  attempt  to  take  up  the  more  advanced  mechanics  I 
calculus  methods  during  this  time  is  certain  to  greatly  In 
crease  the  difficulties  of  mechanics,  not  merel.v  by  addin 
those  of  calculus  to  those  of  mechanics,  but  more  nearly  t 
multiplying  those  of  mechanics  by  those  of  calculus.  Th 
work  in  advanced  engineering  mechanics  should  be  deferre 
until  the  junior  year  when  such  due  mathematical  prepan 
tlon  would  have  been  made  by  the  student  that  it  would  th' 
be  possible  for  him  to  study  for  use  the  very  profi'ssloii 
books   he   would   wish   to   use   In  after  life. 

Now  this  text  of  Dr.  Woodward's  Is  written  to  be  studi. 
In  the  sophomore  year  during  the  time  the  student  is  "t 
gaged  In  mastering  calculus.  It  Is  not  the  Intention  of  11. 
author  that  It  shall  be  the  student's  direct  basis  and  ref. 
ence  book  for  professional  work,  but  that  he  shall  il. 
pend  upon  more  advanced  treatises  for  that.  .\nd  yet  II 
author  hopes  that  no  teacher  will  attempt  to  rush  a  clji 
through  the  work  In  any  period  of  forty  weiks.  Thai 
practically  a  year's  work.  How  much  time  should  a  sludi  r 
spend  on  a  confesai'dly  preliminary   or  secondary   text? 

It    Is    possibly    the    Idea    of    the    author    that     this    tri'atl.- 
gives  all   the   training   in   applied   mechanics   needi'd   by  an  un 
del-graduate.      With   that    view   of   the  question    Ihe   present   i 
viewer    cannot    agn-e,    especially    as    the    text     Is    almost    < 
tlri'ly    didactic   and    llUislrallve        It    would    seem    to    hlin    th 
any  ti-xt   In  applied   mechanics  al   all   adequat*'   for  embryo  e 
Kineers    should     embody     such     applications     In     the     shape 
problems    to    be    worked    as   are    not    mere    lllustnillons,    hut 
such   wider  scope  that   the  stud>-nt   after  solving  Ihem  and  in 
riving    at    re:;ults    indicated    In    Ihe    text    could    be    certain   tn:i 
he    understands    how   to   apply    the    principles   and    roriiiiilHa   " 
the     text.       The     author    says    he     has    not     careil     lo    multlpl 
problems.      He   has   not   done  so,  and    II    would  sei-in    lo   Ihe  r. 
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.•liwcr  llKit  111'  ijirliaps  has  duiif  wisely  in  \  h-w  nf  tlir  d.-Ki''' 
if  iiiatiirity,  or  ruth<-i-  Immaturity,  of  th.  snirl.rit  fur  wlmni 
Ihc   liook   Is   prlmaiily   Intciidcd. 

AppUcil  ili'c-hanlcs  would  awm  to  bo  a  piofi-ssionul  sub- 
Jiil,  and  oni'  to  bi-  attomptfd  at  a  time  whin  the  studiint  I'l-cls 
that  lu'  Is  actually  ciitfiinn  upon  piofessioiial  Ntu<lU-s  In  ap- 
plyinK  theories  and  principles  to  actual  or  assumed  structures 
and  materials.  Most  of  the  standard  textbooUs  on  that  .sub- 
ject today  are  writtin  from  that  standpoint.  It  may  not  bo 
correct  point  of  view.  Nevertheless  the  present  reviewer 
subscribes  to  it,  aiLd  from  that  pcdnt  of  view  alone;  offers  the 
foregoing  criticism   of   this  textbook. 
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THE  ELEMENTS  OF  MACHINE  DESIGN— I'art  11.  Chiefly 
on  KnKin<'  Detail.s.  By  W.  ("Hawthorne  Utiwin.  F.  R.  S.. 
LI,,  1),,  Koimerly  I'rofessor  of  EuKineeritiK  at  the  Cen- 
tral Teihnical  CoUeKe.  and  Professor  of  Hydraulic  and 
Mechanical  EnRineerinK  at  the  Royal  Indian  Engineering 
College,  and  A.  L,  Mellanby.  D.  .Sc.  I'rofessor  of  F^ngi- 
neerlng  at  the  Royal  Technical  College,  Glasgow.  New 
and  revised  edition.  New  York.  Bombay  and  Calcutta: 
Longmans.  Green  &  Co.  Cloth:  5^4x9  in.;  pp.  xxill -1-422; 
311   Illustrations   In    text.      $2.50. 

For  the  past  quarter  century  students  of  engineering  and 
practicing  engineers  and  draftsmen  have  been  using  Unwin's 
textbooks  of  Machine  Design.  The  present  volume  Is  a  re- 
islon  of  Tart  II,  first  published  as  a  separate  volume  in  1891 
nd  revised  in  1902.  It  deals  chiefly,  although  not  exclusively, 
,*lth  steam-engine  details,  arran,ged  in  definitely  related 
groups  embracing  most  of  the  mechanical  problems  which 
iccur  In  machinery  for  generating  power;  problems  which, 
)n  the  whole,  are  more  complex  than  those  discussed  In 
Part  1  (reviewed  in  these  columns  Jan.  13,  1910).  In  Part  I 
the  general  phenomena  of  the  strength  of  materials  and  the 
aws  affecting  straining  actions  are  considered;  but  In  the 
/arlous  cases  to  which  these  laws  are  applied  the  straining 
actions  are  usually  statical  or  may  be  treated  as  such.  On 
the  other  hand,  in  the  design  of  trunsmisslve  machinery, 
both  strength  and  kinematic  relations  are  Involved.  In  the 
design  of  machines  which  are  intended  to  supply  mechanical 
energy  for  doing  ■work,  the  members  are  subjected  to  vary- 
ing forces  and  move  at  various  speeds  which  produce 
stresses  best  determined  by  the  application  of  dynamical 
principles — the  present  treatise  Is  devoted  chiefly  to  a  con- 
ideratlon   of   these   problems. 

In  the  revision  before  us  Prof.  Unwin  has  delegated  the 
mam  responsibility  for  the  additions  and  modifications  to 
I'rof,  Alellanby,  an  engineer  especially  well  qualified  for  the 
work,  both  bj-  expei'ience  and  technical  training.  Over  one 
hundred  new  illustrations  have  been  added  and  much  new 
material  has  been  presented  throughout  the  book.  The  chap- 
ters on  governors  and  condensers  have  been  written  for  this 
■dition    and   other   parts    have    been    rewritten. 

.\  treatise  such  as  this  serves  a  two-fold  purpose:  (1) 
It  consists  in  part  of  a  collection  of  designs,  data  and  rule* 
for  use  in  the  drafting  office ;  but  It  is  not  merely  a  collec- 
iiiin  of  designs  from  which  rules  of  thumb  have  been  de- 
iueed  for  the  use  of  the  designei-;  rather  It  consists  of  the 
tpplicatlon  of  scientific  principles  to  examples  in  practice 
Troni  which  simple  rules  have  been  deduced  in  the  less  com- 
[dicaled  Instances.  Where  the  conditions  are  not  exactly 
inienable  to  theory,  or  are  too  Indefinite-  for  exact  determina- 
ion.  the  limitations  are  Indicated,  and  the  practical  engineer 
UUFI  rlraw  upon  his  experience  guided  by  the  limitations  sug- 
,'estid.  (2)  The  other  purpose  of  such  a  treatise  Is  to  serve 
IS  a  textbook  for  engineering  students  and  others.  The  prac- 
ical  problems  presented  and  their  discussion  from  a  theo- 
etical  standpoint  Is  of  great  value  in  familiarizing  the 
-ludint  with  the  requirements  Involved  in  machine  construc- 
i<|",  and  the  considerations  which  guide  an  engineer  both  In- 
iir-eclly  and  empirically  in  designing  machines.  A  critical 
xamination  of  the  present  text  shows  that  the  latter  pur- 
pose has  been  kept  prominently  in  the  foreground  and  many 
'f  the  problems  are  worked  out  systematically  and  in  detail, 
i"m  the  viewpoint  of  the  teacher  of  engineering  students. 

The  captions  of  the  19  chapters  forming  the  book  Indicate 
lie  <  haracter  and  scope   of  the   work   under   review: 

I'll  Pipes  and  Cylinders;  Arrangement  and  Proportions  of 
>;tiam  Engine  Cylinders:  Indicator  Diagrams:  ,On  Some 
Kini  matical  and  Dynamical  Problems  in  Engine  Designing; 
Haliiiicing;  Cranks,  Levers  and  Eccentrics:  Pistons  and  Piston 
Hi.ils;     (Connecting     Rods;     Crossheads     and     Slides;     Stuffing 

•Professor   of  Mechanical    Engineering,    University   of   Min- 
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Itoxes;  Ely  wlieelH,  The  Steam  Engine  Governor;  ValveB.  Copkii 
and  Sliding  Valves;  CondenHcrs;  Steam  Engine  ValvcB;  Valve 
diagrams;  Expansion  Valves;  Link  Motions  and  RcversInK 
Gears;    Lubricators. 

As  will  be  noted,  the  topics  treated  cover  the  field  of 
sleam-engliie  design  very  fully  but  it  Is  to  be  regretted  thai 
the  limitations  Imposi'd  by  the  requirements  of  a  handy  text- 
book have  led  to  omissions  which  the  present  reviewer  would 
prefer  to  have  seuu.  Incorporated  In  the  tea,'-  Notably  amonif 
these  is  the  entire  absi-nce  cjf  any  Co«*»ideration  of  shaft 
governors.  Ten  pages  of  new  material  are  di-voted  to 
governors  but  the  entire  discussion  Is  given  over  to  ball  or 
pendulum    governors. 

As  would  be  expected,  the  Illustrations  of  constructive 
details  relate  almost  entirely  to  English  practice,  but  this  Is 
not  a  serious  objection  to  the  American  designer;  rather  It  Is 
an  advantage  in  Illustrating  foreign  construction.  The  fact 
that  the  proportions  Indicated  are  based  on  sound  theoretical 
principles,  modified  as  required  by  practical  considerations, 
must  .ippeal   lintli   to   the  student   and  designing  engineer. 


Clark's  Gas  Engines  Revised 

THE  GAS,  PETROL  AND  (JIL  EN(ilNE — Vol  II,  The  Gas, 
Petrol  and  Oil  Engine  in  Practice,  By  Uugald  Clerk,  M. 
Inst.  C.  E.,  and  G.  A,  Hurls.  M,  Inst.  C,  E.  New  and  re- 
vised edition.  New  York;  John  Wiley  &  Sons.  Cloth; 
6x9  In.;  pp.   vli  +  S38;   4S1    text  figures,      J7.5U,   net. 

It  is  26  years  since  Dugald  Clerk's  treatise  on  the  gas  en- 
gine was  first  puslished.  A  second  edition,  largely  rewritten,  was 
published  in  1S96.  Since  that  time  a  technical  and  commer- 
cial development  of  the  internal  combustion  motor  has  oc- 
curred   far  exceeding  all    that    had    taken    place   previously. 

For  a  number  of  years  Mr.  Clerk  has  been  engaged  in  re- 
writing his  treatise  and  it  Is  now  published  in  two  volumes, 
the  first  of  which  appeared  four  years  ago.  and  was  devoted 
to  a  general  study  of  the  internal  combustion  engine,  its 
theory,  thermodynamics,  etc.  The  second  volume  now  issued 
deals  with  the  practical  problems  of  design,  construction  and 
operation  of  internal  combustion  engines  and  is  nearly  twice 
as  bulky  us  Volume  I.  G.  A.  Burls,  M,  Inst.  C.  E..  who  was 
formerly  associated  with  Prof.  Unwin,  has  assisted  Mr.  Clerk 
in    the    preparation    of   this   second   volume. 

Mr.  Clerks  first  treatise  was  devoted  to  the  gas  engine 
and  while  the  second  and  the  present  editions  Include  matter 
on  gasoline  and  oil  engines,  the  gas  engine  still  receives  chief 
attention.  The  first  two  very  long  chapters,  with  a  combined 
length  of  over  250  pages,  are  devoted  respectively  to  the  de- 
velopment of  four-stroke  cycle  gas  engines  and  of  two-stroke 
cycle  gas  engines.  Curiously  enough,  the  author  refers  to  the 
former  as  "the  four-stroke  cycle"  and  the  latter  as  "the  two- 
cycle"    engine. 

Notwithstanding  the  large  space  given  to  this  subject,  one 
looks  in  vain  in  these  two  chapters  for  any  such  concise  and 
clear  statement  of  the  relative  advantages  of  the  four-stroke 
cycle  and  the  two-stroke  cycle  as  is  given  for  instance  In 
(;iildner's    well    known    work. 

Much  space  in  Clerk's  chapter  on  two-cycle  engines  Is 
given  to  descriptions  of  his  own  early  work  and  of  such 
curiosities  as  the  old  Atkinson  engine,  material  which  is  now  of 
only  historical  value.  In  this  chapter,  and  also  throughout 
the  book,  large  space  Is  given  to  detailed  reports  of  tests  of 
engines,  most  of  which  have  little  significance  at  the  present 
time.  Some  criticism  must  be  made  also  of  the  classification 
adopted  by  the  author  In  treating  the  subjects  of  "petrol  (or 
gasoline)  engines,"  of  "heavy  oil  engines"  and  of  "marine 
engines,"  each  In  separate  chapters.  Anything  on  two-stroke 
cycle  engines  contained  in  these  chapters  is  not  Included  un- 
der the  two-stroke  cycle  gas  engines  in  Chapter  2.  We  do 
not  find  that  the  author  has  anywhere  described  the  notable 
two-stroke  cycle  engine  developed  by  Junkers,  in  Germany, 
and  considerable  of  the  work  of  prominent  Continental  build- 
ers of  Diesel  engines,  which  has  attracted  wide  attention  dur- 
ing  the   last   few   years,    finds    no   mention   here. 

.\mong  the  other  subjects  to  which  special  chapters  are 
devoted  we  may  mention  the  following:  Igniting  Arrange- 
ments; Speed  Regulation;  Gas  and  Fuels;  Petroleum,  Petrol 
and  Paraffin  Oils;  Carburetors.  The  concluding  chapter  is 
devoted    to    the    future    of    internal    combustion    motors. 

Notwithstanding  the  above  minor  criticisms  with  refer- 
ence to  scope,  arrangement  and  treatment,  the  book  repre- 
sents an  enormous  amount  of  labor  In  collection  and  compila- 
tion; and  it  will  continue  to  rank  as  a  standard  work  on  In- 
ternal combustion  engines.  The  distinguished  author  of  the 
book  is  undoubtedly  among  the  most  prominent  of  English 
engineers  who  have  contributed  to  the  present  development 
of  the  internal  combustion  engine.  His  book  bears  testimony; 
both    to    his    Industry    and    his    ability. 
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Psychological  Engineering 

PSYCHOLOGY    AND     INDUSTRIAL    EFFICIENCY — By    Hugo 

MunsteibfiR.       Boston    and    New    Y'ork;    Houghtoii-Mifllin 

Co.  Cloth;  oxS  in.;  pp.  315.  $1.50,  net. 
Such  of  the  efliciency  engineers  as  are  really  engineers 
know  that  to  attain  success  in  a  shop  or  factory  they  must 
master  the  laws  governing  the  action  of  machines.  Only  a 
few  of  these  engineers  seem  to  realize  that  it  is  equally 
necessary  for  them  to  understand  the  action  of  the  human 
mind.  This  lack  is  in  large  measure  excusable,  for  it  is  not 
long  that  the  science  of  the  mind  has  been  much  more  than 
a  pure  abstraction.  Quite  recently,  thanks  to  a  most  prac- 
tical broadening  of  the  work  of  the  modern  psychological 
laboratories,  psychical  studies  have  been  combined  with  phy- 
sical studies  of  man  and  still  more  recently  these  psycho- 
physical studies  have  been  practically  applied  to  the  solution 
of   a    number    of   grave    industrial    problems. 

It  does  not  seem  too  much  to  say  that  we  are  now  on  the 
eve,  if  not  at  the  dawning,  of  a  great  industrial  era — the 
psycho-technical.  The  best  of  the  efficiency  engineers  have 
pointed  the  way  toward  this  era,  though  mostly  by  intui- 
tional and  cut-and-try  methods;  the  mediocre  efficiency  engi- 
neers and  the  sheer  imposters  (who  together  far  outnumber 
the  real  efficiency  engineers)  have  done  much,  with  their 
high-sounding  generalities  and  ridiculous  claims,  to  befog  the 
way  and  to  lead  the  more  intelligent,  but  as  yet  ill-informed 
public  to  believe  that  most  of  the  current  "efficiency"  talk  is 
pure  gammon. 

Prof.  Hugo  JIunaterberg,  of  Harvard  University,  seems  to 
have  done  more  than  any  other  one  man  to  prepare  tlie  way 
for  the  psycho-technic  era.  His  first  book  on  the  application 
of  psychology  to  industrial  problems  was  published  in  1912. 
with  the  title  "Psychologic  und  Wirtschaftsleben;  Ein  Beitrag 
zur  angewandten  Experimental-Psychologie"  (Leipzig:  J.  A. 
Barth).  This  was  soon  followed  by  the  volume  now  before 
us,  "which  is  not  a  translation."  the  author  says,  "as  some 
parts  of  the  German  volume  have  been  entirely  omitted  and 
other  parts  have  been  enlarged  and  supplemented.  Y'et  the 
essential   substance  of  the  two  books  is  the  same." 

No  one  Interested  in  human  or  industrial  efficiency  should 
be  kept  away  from  this  book  by  fear  that  its  pages  abound 
in  technical  terms  beyond  their  understanding,  for  the  book 
is   notably    free   from   technicalities. 

After  a  short  Introduction  the  author  devotes  about  a 
hundred  pages  each,  to  The  Best  Possible  JIan  and  to  The 
Best  Possible  Work,  which  form  Parts  I  and  II  of  the  book. 
In  Part  I  chapters  on  Vocation  and  Fitness,  Scientific  Voca- 
tional Guidance  and  Scientific  Management  are  followed  by 
one  on  The  Methods  of  Experimental  Psychology.  This  leads 
up  to  three  chapters  which  detail  some  interesting  psycho- 
logical experiments  made  by  the  author  in  the  interests  of 
the  electric  railway,  ship  and  telephone  services.  These 
chapters  are  forcibk  illustrations  of  the  aid  which  the  science 
of  the  mind  can  render  to  the  industrial  arts.  Other  chapters 
in  Part  I  give  some  experiences  and  opinior.s  of  men  of  af- 
fairs as  to  the  human  efficiency  problems  and  discuss  indi- 
vidual   and    group    differences. 

Part  II,  The  Best  Possible  Work,  takes  up  still  other  prac- 
tical problems,  such  as  The  Adjustment  of  Technical  to  Psy- 
chical Conditions,  motion,  monotony  and  i-.ttention  and  fatigue 
studies.  A  more  general  subject  Is  Physical  and  Social  In- 
fluences  on    the   Working   Powc-r. 

The  third  and  final  Part,  The  BLst  Possible  Effect,  has  as 
Its  text  the  Idea  that  even  the  best  man  and  the  best  work 
combined  may  not  g' .  e  the  highest  economic  results,  unless 
they  are  utilized  for  The  Satisfaction  of  Economic  Demands. 
After  this  opening  chapter  the  author  seems  to  wander  some- 
what from  both  the  text  Just  mentioned  and  the  general  sub- 
ject of  his  book,  although  there  Is  some  warrant  for  Includ- 
ing In  this  volume  accounts  of  experiments  on  the  elTects  of 
advertisements  and  on  Illegal  Imitation,  as  well  as  a  chapter 
on    Buying   and    Selling. 

The  closing  chapter,  on  The  Future  Development  of  Eco- 
nomic Psychology,  la  brief  but  Interesting  and  suggestive. 
The  author  had  previously  sp^iken  of  the  "conHUlting  economic 
psychologist."  We  quote  u  few  sentences  us  to  the  training 
of  Industrial  psychologists  and  the  possible  uses  which  could 
be  made  of  them  and  of  what  Prof.  MUnslerberg  even  goes  so 
far  In  one  Ins-anee  as  lo  call  paychologlcul  engineers. 

Exp'rlmenlal  workshops  could  >>e  created  which  are  really 
Justed  to  the  Bpeclul  practical  needs  and  to  which  u  sulll- 
Hentlv  large  number  of  persons  could  be  dr.Hwn  for  the  sys- 
tematic resear.heH,  The  Ideal  solution  f'T  'he  I  nl  ed  Sta  es 
would  be  a  Ki'Vernmeiilnl  bureau  for  applied  psychology,  with 
wpe.lHl  reference  to  the  psychob.gy  of  commerce  and  Industry 
similar  to  the  model  agricultural  Htallons  all  over  the  land 
under    the    Department    of    Agrl<ulture.      ....  .„      ,, 

There  are  many  factories  that  have  scores  or  scientifically 
trained  chemists  or  physicists  nt  work,  liut  who  would  con- 
jlder    It    an    unproductive    luxury    t<i    appoint    a    sclenlinctilly 
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schooled  experimental  psychologist  to  their  staff.  And  yet 
his  observations  and  researches  might  become  economically 
the  most  important  factor.  Similar  expe».(ations  might  be 
justified  for  the  large  department  stores  and  especially  for 
the  big  transportation  companies.  In  smaller  dimensions  the 
same  real  needs  exist  in  the  ordinary  workshop  and  store. 
It  is  obvious  that  the  professional  consulting  psychologist 
would  satisfy  these  needs  most  directly,  and  if  such  a  new 
group  of  engineers  were  to  enter  into  industrial  life,  very 
soon  a  further  specialization  might  be  expected.  Some  of 
these  psychological  engineers  would  devote  themselves  to 
the  problems  of  vocational  selection  and  appointment;  others 
^\'OuId  specialize  on  questions  of  ad\  ertlsement  and  display 
and  propaganda;  a  third  group  on  problems  of  fatigue,  ettici. 
ency  and  recreation;  a  fourth  on  the  psychological  demands 
for  the  arrangement  of  the  machines;  and  every  day  would 
give  rise  to  new  divisions.  Such  a  well-schooled  specialist,  if 
he  spent  a  few  hours  in  a  workshop  or  .1  few  days  in  a  fac- 
tory, could  submit  propositions  which  might  refer  exclusix"- ly 
to  the  psychological  factors  and  yet  which  might  be  nmie 
important  for  the  earning  and  the  profit  of  the  establishment 
than  the  mere  buying  of  new  machines  or  the  mere  incrtvse 
in    the    number   of    laborers. 

Xo  one  can  deny  that  such  a  transition  must  be  burdened 
with  difficult  complications  and  even  with  dangers;  and  still 
less  will  anyone  doubt  that  it  may  be  caricatured.  One  who  . 
demands  that  a  chauffeur  or  a  molorman  of  an  electric  railway 
be  examined  as  to  his  psychical  abilities  by  systematic  psy- 
chological methods,  so  that  accidents  may  be  avoided,  does 
not  necessarily  demand  that  a  congressman  or  a  cabinet  min- 
ister or  a  candidate  for  marriage  l)e  tested  too  by  psycholog- 
ical laboratory  experiments,  as  the  witty  ones  have  pro- 
posed. And  one  who  believes  that  the  work  in  the  factory 
ought  to  be  studied  with  reference  to  the  smallest  possible 
expenditure  of  psychical  impulses  is  not  convinced  that  the 
same  experimental  methods  will  be  necessary  for  the  func- 
tions of  eating  and  drinking  and  love-making,  as  has  been 
suggested. 

That  our  author  has  no  lack  of  common  sense  and  that 
still  rarer  quality,  a  sense  of  humor,  is  shown  by  the  last 
paragraph    of   our   quotation. 

Such  a  book  as  this  should  make  an  appeal  to  a  larg^ 
proportion  of  our  readers  for  it  has  a  message  for  everyone 
interested  in  either  industrial  or  human  efficiency,  even 
though  its  human  efficiency  message  mcy  chiefly  concern 
one's   own   self. 


ELEMENTS  OF  WESTERN  \V.\TEIl  l..\W — By  A.  E.  Chandler, 
Irrigation  and  Water  Hii;ht  Specialist;  .\ssistant  Profes- 
sor, Irrigation  Institutions.  L'niversily  of  California;  Sec- 
retary. American  Engineering  Corporation,  San  Francisco. 
San  Francisco:  Technical  Publishing  Co.  Cloth;  5x!l  in.; 
pp.    150.      $2. 

Water  law  in  those  parts  of  the  western  United  Si  ii.> 
where  irrigation  is  paramount  follows  the  doctrine  of  p  r 
appropi'iation  for  beneficial  use  as  contrasted  with  the  r:iii:- 
ian  rights  doctrine  of  the  eastern  United  Slates  and  of  !:■  :  ■ 
land.  In  the  semi-arid  region  the  riparian  principle  conf  's 
to  a    greater   or   less   extent. 

The  volume  before  us  reviews  the  history  and  pn  s  it 
status  of  both  the  doctrines  named,  as  regards  the  west,  in 
states,  citing  decisions  and  summarizing  legislation.  Such 
subjects  as  water  rights  on  Interstate  streams,  rights-of-way 
over  public  lands.  commiMcial  irrigation  enterprises,  the  CaiiV 
and  Reclamation  acts  and  irrigation  districts  are  also  tnat.  i. 

It  is  Interesting  to  note  that  IS  states  have  passed  le;;i-l  . 
tlon  authorizing  irrigation  districts,  although  only  nine  li  .1 
district  projects  completed  or  under  construction  In  lIMi. 
while  most  of  the  land  underwater  in  such  districts  was  l.i- 
cated    In    California.    Colorado.    Idaho   and    Nebraska. 

The  book  Is  an  abbreviation  of  part  of  a  course  of  lerlir  •< 
given  by  the  author  to  advanced  students  of  agriculture  anl 
civil  engineering  at  the  irnlverslty  of  California.  Its  conl.  1 1 
have  previously  appeared  In  the  "Journal  of  Electricity.  I^u^.  r 
and   Gas." 


SEWAGE  POT  T.TTiON  OP  INTIOHSTATE  AND  INTEltNA 
Tlo.V.VL  WATERS,  with  Special  Helerence  to  the  Spi' 
of  Tvphold  Fi'Ver — By  Allan  J.  McLaughlin.  llyu'l.  .. 
Laboiatorv  Bulletin  S.I.  Public  Health  and  Marine- Mm 
pltal  Service  of  the  United  Slates.  I'aper;  6x9  In.:  pi 
29fi;   91   charts  In   text  and   32   maps. 

After  an  Interesling  and  instructive  comparison  of  ty 
phold-fever  rates  In  the  United  States  and  In  Europe  an. I 
further  study  of  typhoid  fivt-r.  enteritis  and  Infant  morl.il  t 
as  rilated  to  water-supply  In  the  United  .States,  the  nutlH 
presents  the  results  of  a  survey  of  water  pollution  ami  t' 
phold  In  the  cities  on  the  four  Great  I-akes  and  their  i  ■■  i 
neeting  or  outlet  rivers,  as  nam<'d  In  the  sub-title.  Tnl.l. 
diagrams  and  m:ips  are  freely  used.  The  conclusions  di  ii. 
are  that  much  more  ultenlion  should  be  paid  to  the  purlll.  i 
tlon  of  the  water-supplies  of  the  cities  on  these  Inlir.ii  i 
waters,  and  that  water  purlficallon  shoulil  take  pri'Ceib  •" 
over  sewage  tnatment.  An  earlier  report  dealt  with  I  ' 
Erie.  The  author  deserves  comnieiidatloii  for  his  sane  \l'  ^^ 
on  the  relation  belwcn  sewage  disposal,  water  pollution.  "  . 
ter    purification    and    lewaKo    treatment 
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The  Framework  of  American  City 
Government 

THE  GOVERNMENT  OF  AMERICAN  CITIES — Hv  \VllU:iiii 
Rennott  Munro,  Ph.  D.,  Protossor  of  Muiili-lpal  (iovnii- 
niiMit.  Harvard  University.  New  Yorlt:  The  Macmlllu" 
Co.     Clotli;   5:v,ix9  in.;   pp.  401.     $2,   lift. 

It  is  a  Slriliing  fact  that  of  the  many  hooks  on  municipal 
e;o\^iinnont  published  in  the  la^st  dozen  yeais  nearly  all  deal 
with  the  frameworii,  machinery,  or  orBanization  of  cities  and 
few  with  administration  or  operation.  This  is  directly  in  line 
with  the  American  tendency  to  worl<  reforms  throiiKh  lesis- 
lation  rather  than  throuK:h  administration.  When  reforms  in 
administration  are  attempted  they  generally  stop  short  with 
a  change  in  tlie  machinery  of  pitting  men  into  and  out  of 
office  or  at  most  with  the  dlsi)iacement  of  one  set  of  men 
selected  with  little  or  no  regard  for  fitness  hy  another  set 
chosen  in  the  same  way.  both  aiil<e  beinp:  subjected  to  no 
real  control   which  will  insure  elllcient  public  service. 

Prof.  Munro,  in  the  book  before  us,  has  purposely  limited 
himself  to  the  "framework"  rather  than  "the  functioning 
mechanism  of  the  municipal  organization."  but  we  are  glad  to 
note  that  he  proposes  "to  deal  fully"  with  administration  in 
a  later  volume.  Within  the  limits  set  the  author  has  pro- 
duced a  useful  book — a  fit  companion  to  his  excellent  "The 
Government  of  Anierican  Cities"  (noticed  in  these  columns 
Jlay    13.    1909). 

.\fter  reviewing  the  history  and  social  structure  of  the 
American  city  and  its  relation  to  its  creator  (and  sometime 
destroyer),  tlie  state,  the  author  takes  up  in  succession  the 
powers  and  responsibilities  of  cities,  the  electorate  and  its  ac- 
tions through  nominations  and  elections,  and  then  munlLipal 
pa.-ties  and  politics.  This  brings  the  reader  to  the  human 
machl-iery  of  government,  selected  by  the  voters  or  their 
bosses,  as  embodied  in  the  mayor,  the  council,  and  the  various 
administrative  departments.  The  personnel  is  then  taken  up 
more  specifically  in  a  chapter  on  "Municipal  Officials  and  Em- 
ployees." Chapters  follo-.v  on  the  commission  plan,  the  initia- 
tive, the  referendum  and  the  recall,  and  finally  a  well  pointed 
chapter  on  "Municipal  Reform  and  Reformers,"  which  is  one 
of  the  best  in  the  book. 

The  general  plan  followed  is  first  to  present  the  chapter 
subject  in  a  historical  and  descriptive  manner,  and  then, 
where  conditions  warrant  it,  to  sum  up  the  advantages  a-.id 
disadvantages  of  rival  plans,  such  as  administrative  boards 
as  against  single  commissioners,  the  commission  pla.i  com- 
part i  with  the  independent  mayor  and  council  and  direct 
legislation  as  opposed  to  legislation  by  a  representative  body. 
The  treatment  is  judicial,  although  the  author  does  not  hesi- 
tate to  approve  or  to  disapprove  where,  in  his  judgment,  rea- 
son   and   experience   are   conclusive   one   w.-y   or   the   ot.ier. 

As  is  almost  inevitable  in  a  book  of  so  wide  a  ran.je.  not 
all  the  data  given  are  uptodate.  A  minor  lapse  is  the  inclu- 
sion of  Pittsburgh  vith  cities  having  a  bi-cameral  council.  A 
more  notable  deficiency  and  one  which  might  easily  have  been 
avoided  occurs  on  page  40,  where  death  rates  by  five-year 
periods  are  given  for  New  York,  Chicago,  Philadelphia  and 
Boston,  ending  with  1901-5.  While  this  table  serves-  to  illus- 
trate the  declining  urban  death  rate,  it  could  have  b-en  made 
still  n.ore  striking  by  adding  the  period  1906-10,  and  '.he  sin- 
gle year.  1911.  This  omission  is  not  so  important,  nowever, 
as  the  over  emphasis  placed  upon  the  low  death  rate  jf  rural 
as  compared  with  urban   communities.     The  author  i..<vs: 

The  city,  as  is  well  known,  has  a  death  rate  per  thousand 
very  much  above  that  of  the  country,  a  social  phenomenon 
whicli  seems  to  have  held  true  in  all  periods  and  in  all  coun- 
tries. 

Although  tiie  context,  as  well  as  the  table  just  mentioned, 
shows  the  rapid  decline  in  the  urban  deatli  rate  in  the  past 
three  decades  the  author  does  not  point  out  the  very  signifi- 
cant fact  that  the  urban  death  rate  has  declined  and  is  de- 
clining more  rapidly  than  is  the  rural.  This  disparity  would 
be  all  the  more  marked,  it  seems  certain,  if  the  line  between 
urban  and  rural  (placed  by  the  U.  S.  Census  at  8000  popula- 
tion) were  raised  so  as  to  come  more  nearly  to  the  real  di- 
viding line  between  communities  which  have  and  ihose  which 
have  not  been  benefited  by  those  "enormous  advances  made 
by"  medicine,  sanitation,  personal  hygiene  and  "preventive 
medical  science  generally,"  which  the  author  notes  as  instru- 
ments in  reducing  the  urban  death  rate.  The  rural  districts 
and  a  large  percentage  of  tlie  population  in  the  smaller  and 
even  in  many  of  the  m'  'die-class  cities  have  the  benefit  of 
relatively  few  of  these  ad. antages.  Moreover,  the  rural  dis- 
tricts and  the  smaller  cities  by  their  health-protective  defi- 
cicncies  are  actually  retarding  the  remarlcable  fall  in  the 
death  rates  of  the  more  progressive  cities,  large  and  small. 

A  questionable  line  of  argument  is  advanced  (page  255)  in 
support  of  administrative  boards  as  against  single  commis- 
•ioners.  on   the  score  of  economy.     While  this  argument  is  in 


(lualKli'd  terms  and  Is  limited  somewhat  to  the  smaller  cItloB, 
yet  It  is  not  «o  full  a  presentation  of  both  sides  of  the  cane 
itH  till'  author  generally  gives.  It  should  perhap.4  bo  added 
th:'t  the  author  iiHsumes  that  these  ooards  \vuuld  serve 
without  pay  and  th  it  under  them  there  wuold  be  well  quali- 
fied subordinates  chosen  by  the  merit  system.  Of  course  the 
leal  test,  as  the  author  would  himself  say,  had  he  carried  the 
discussion  further,  is  the  relative  efficiency  of  the,  board  and 
of  the  single  coinmis.'iioner  plan,  ratlier  than  the  salary  drain 
upon    the    city    tre;;;;ury. 

Finally,  although  Prof.  Munro's  book  does  not  claim  to 
add  materially  to  the  mere  volume  of  data  of  municipal  g.'V- 
ernment,  yet  it  does  bring  many  of  the  later  data  together  In 
convenient  and  rcdable  form.  Interprets  and  weighs  these 
data  and  draws  from  them  many  valuable  deductions.  As  wo 
Ii.ive  already  intimated,  the  volume  well  complements  the 
author's  earlier  work  on  "The  Government  of  American 
Cities."  There  remains  now  for  him  the  task  of  producing 
his  third  volume,  on  municipal  administration;  a  work,  as  may 
be  inferred  from  our  opening  paragraph,  more  needed  than 
was  another  volume  on  the  framework  or  machinery  of  muni- 
cipal government,  welcome  as  the  present  volume  is,  and  much 
more  difficult  to  produce  without  falling  Into  many  errors  of 
commission.  If  Prof.  Munro  succeeds  in  his  third  task,  as  we 
have  no  doubt  will  prove  to  be  the  case,  he  will  Indeed  have 
produced  a   remarkable   trilogy   in  municipal  literature. 


Revision  of  Webb's  "Railroad 
Construction  Economics" 

Reviewed  by   WALTER  W.   COLPITTS* 

THE      ECONOMICS      OP      R.MLROAD      CONSTRUCTION— By 
Walter    Loring    Webb.    M.    Am.    Soc.    C.    E.,    Assistant    Pro- 
fessor  of  Civil   Engineering    (Railroad   Engineering),  Uni- 
versity   of    Pennsylvania,    1S93-1901.     Second    edition,    thor- 
ougiily    revised.      New    York:      John    Wiley    &   Sens.      Lon- 
don:   Chapman   &   Hall,   Ltd.      Cloth;    5x8   in.;   pp.    vili  +  347; 
34   text  figures.      $2.50    (10/6),   net. 
The  first  edition  of  this  work,  which  appeared  in   1906  and 
was    noticed    at    length    by    the    writer    of   this    note    in    "Engi- 
neering News"  of  April  18,  1907,  was  regarded  as  an  excellent 
epitome    of    a    subject    that    covers    a    very    w^ide    range.      The 
need    for    an    authoritative    statement    of   the    correct   value    of 
the    economic    factors    upon    which    a    scientifically    de.';lgned 
railroad   should   be   based   was   felt   by   all   engineers,    and   this 
need    has    been    supplied    in    a    marked    degree    by    Professor 
Webb's  book.      The   new  edition  brings   the   data   comprised   in 
the  tables  and  diagrams  down  to  date  and  adds  new  material 
on     matters     that     have     been    subjects    for    experimentation 
since    the    publication    of   the    first   edition. 


A  STUDY  OP  IOWA  POPULATION  AS  RELATED  TO  INDUS- 
TRIAL   CONDITIONS — John    E.    Brindley.    .A.     M..     Ph.    D.. 
Associate    Professor    of    Economics    and    Political    .Science. 
Bulletin   27,   Engineering    Experiment    Station.    Iowa    State 
College    of    Agriculture    and    Mechanic    Arts,    Ames,    Iowa. 
Paper;  5%xS?4  in.;  pp.  64;  4  folding  charts. 
After   presenting  studies   of   Iowa  population   from    1840   to 
1910   and   discussing   the   "Causes   and    Remedies   of  a   Declin- 
ing  Population"    (iilustratea    by   graphical   freight-rate   data) 
the    author    draws    a    series    of    conclusions    cf    particular    in- 
terest to  engineers.     He  recommends  an  extension   of  the  in- 
struction   already    offered    by    the    state    in    the    way    of   higher 
technical   education,   including  research  work;    "Secondary   in- 
struction in   the  industrial   and  mechanic  arts"   for  "the  many 
rather    than    the    few";    a    survey    of   the    natural    resources    of 
the   state:   and   various   reforms  in  legislation.      The   final   con- 
clusion is  that  an   Engineering'  Extension   Division   should   be 
added    to    the    Engineering    College    at    Ames,    to    render    ser- 
Agricultural    Extension    Division. 


A  little  manual  of  first  aid  in  electrical  accidents  ("Elec- 
trical Injuries,"  by  C.  A.  Laufter,  M.  D.;  John  Wiley  &  Sons; 
50c.,  net)  has  been  prepared  by  the  medical  director  of  the 
Westinghouse  Electric  company.  It  is  a  simple  discussion 
of  the  effects  of  shocks  and  burns,  principally,  and  of  the. im- 
mediate measures  that  must  be  taken  if  life  is  to  be  saved  or 
intense  suffering  alleviated.  Therefore  it  should  be  read  by 
everyone  who  is  likely  to  face  such  situations  in  the  shop 
or  field.  The  book  explains  the  utility  and  simplicity  of  the 
"prone  pressure"  (Schaefer)  method  of  resuscitation,  which 
a  joint  commission  of  doctors  and  engineers  has  recommended 
as  superior   to  the  older  Sylvester  movements. 


•Vice-President,     W.    H.     Coverdale    &    Co.,     66      Broadway, 
New    York  City. 


S14 


E  X  G  I  X  E  K  E  I  X  G     X  E  W  S 


Vol.  69,  Xi 


An  Elementary  Text  on  Steam 
Engineering 

Reviewed  by  WINSLOW  H.  HERSCHEL* 

STEA^r  ENGIXEERIN'O — A  Text  book.  By  \\  illiam  R.  Kins. 
V.  a.  X..  Retired:  Principal.  Baltimore  Polytechnic  Insti- 
tute. New  York:  John  Wilev  &  Sons.  London;  Chapman 
&  Hall.  Ltd.  Cloth;  6n9  in.;  pp.  vii  +  450;  177  illustra- 
tions.     $4.   net. 

No  book  of  439  pages  could  possibly  cover  all  forms  of  ap- 
paratus connected  with  the  use  of  steam.  Therefore  it  is  not 
surprising  to  find  the  less  common  subjects,  such  as  chimney 
design,  feed  water  purifiers,  refrigeration  and  air  compressors 
omitted  from  the  volume  before  us.  Nor  is  it  to  be 
expected  that  the  treatment  of  the  apparatus  considered 
should  be  exhaustive.  The  steam  turbine  suffers  most 
through  lack  of  completeness,  though  the  latest  developments 
of  this  iinportant  prime  mover  are  as  well  brought  out 
as  could  be  done  in  32  pages. 

Thus  the  book  is  mainly  an  elementary  textbook  on  the 
steam  boiler,  reciprocating  engine  and  accessories,  includini; 
among  the  latter,  feed  water  heaters,  pumps,  econotnizers.  in- 
jectors, condensers  and  other  appliances.  The  main  idea  of 
the  book  is  to  present  the  subject  with  such  simpb-  but 
complete  explanations  in  regard  to  the  thermodynamics  and 
kinematics  involved  that  the  student  will  not  need  to  have 
previously  studied  these  subjects.  A  knowledge  of  calculus 
is  not  absolutely  necessary,  as  very  sparing  use  is  made  of  it. 
Tn  Chapter  X,  on  Expansion  of  Gases,  the  integration  sign 
Is  used  only  seven  times,  and  in  Chapter  XIII,  on  the  Car- 
not  Cycle,  it  is  used  but  twice.  Those  who  have  suffered  un- 
der Rankine  and  his  followers  will  appreciate  what  a  marked 
Innovation  this  is  for  a  book  on  thi  rmodynamics. 

A  few  points  might  be  noted  which  could  cause  trouble  to 
the  student.  On  page  5  it  does  not  seem  to  be  clearly  enough 
stated  that  "V"  in  thermodynamics  always  means  the 
volume  per  pound,  and  not  the  total  volume  that  happens  to 
be   considered    in   a   problem. 

If  the  formula  for  "l.HP."  on  page  240  were  written  with- 
out the  "2"  and  "N"  defined  as  the  number  of  power  strokes 
per  minute,  there  would  be  less  danger  of  confusion  in  ap- 
plying the  formula  to  two-and  four-stroke-cycle  gas  engines 
and    single-acting    steam    engines. 

The  author  has  used  the  Marks  &  Davis  steam  tables  in 
all  but  the  first  two  chapters  of  the  book,  and  might  better 
have  used  them  throughout.  The  reviewer  believes  it  would 
have  been  preferable  to  have  gone  farther  and  elimin.-ited  all 
data  and  formulas  not  in  accord  with  the  most  recent  de- 
termination of  the  properties  of  steam,  as  for  example  the 
value  of  0.48  given  on  page  297  for  the  specific  heat  of  super- 
heated steam,  and  the  formula  given  on  page  20  showing 
the  relation  between  pressure  and  volume  of  saturated  steam: 
•■p-'  i:  -  482." 

As  regards  simplicity  of  treatment  and  sequence  of  sub- 
jects the  author  has  been  most  successful.  The  book  might 
be  used  to  advantage  either  in  a  short  course  where  time 
was  limited,  or  in  a  longer  course  with  the  idea  of  taking 
up  the  subject  more  fully  later  on.  This  latter  method  would 
have  great  advantages  over  the  usual  practice,  because  when 
an  advanced  text  of  thermodynamics  is  used,  the  subject  is 
notoriously  distasteful  to  the  student,  who  realizes  only  that 
he  has  encountered  a  ditilcult  course  about  the  practical 
value  of  which  he  hag  the  gravest  doubt.-!.  If  the  student  ap- 
proached the  subject  as  In  Steam  Engineering,  learning  th- 
thermodynamics  no  faster  than  was  necessary  to  I'Xpialn  the 
construction  of  the  apparatus  conslden-d.  he  would  be  sure 
to  regard  a  subsequent  course  in  advanced  thermodynamics 
In  an  entirely   new   light. 


ANLKITI'NG  Zt'R   nl'RrHFtTEHRI'Nrj  VON  VERSIJCHEN    \N 
DAMPFMASrHTNEN.        1 1  AMPFKK.SSET.N.        Ii.VMPFTUH- 
BINKX     I'ND     niKPELMA.SOHINEN— Zuglei,  h      lillfsl.uch 
filr    den    I'nterrliht    In    Maachlnenlaboratorlen    technlscher 
I.ehranstalten,       By    Franz   .Seufert.    Ingenleur.    Oberlehrer 
an  der  Kgl.   hHheren   Mnnchlnenbnuschiile  zu  .Stettin    Third 
edition.      Berlin:    .IiiUuh   Spring,  r       Flexible   linen;   DxS    In 
pp     vll4l05:    43   text    Illustrations.      2  20   marks. 
An  Indicated   by   the  complete  title  of  Mr.   Seuferfs  German 
work,    his    hook    is    not    a    compilation    of    the    resullH    of    tests, 
but  a  very  elementary  handbook   for   use   In    mechanical   labor- 
atories and   by  testing  engineers.      Of   the   suhjerin   mentioned, 
testing   steam    engines   occupies   65    pages:    steam    boilers,    half 
Hs    rnurh;    while    Diesel    engines   are    tri'aled    In    IB    pages       In 
the   nve    psges    devoted    to    steam    turbines,    very    little    li   con- 
tained   that    would    not   apply    equally    well    to   steam    engines. 

'Aasorlale   Professor    of  Mechanical    Engineering,   Unlven- 
II y   of  Maine,   Orono,   Me. 


For  steam  or  Diesel  engines,  the  objects  of  a  test  are  said 
to  be  the  determination  of  indicated  horsepower,  brake  horse- 
power and  consumption  of  heat  units  per  horsepo-wer-hour. 
In  addition,  under  steam  engines,  water  rate  and  valve  setting 
are  considered,  and  under  Diesel  engines,  the  consumption  of 
combustible. 

It  is  evident  frOMi  the  section  on  boilers,  that  here  the 
German  code  is  unlike  the  American.  The  weight  of 
water  evaporated  per  hour,  per  unit  area  of  heating  surface, 
and  per  unit  area  of  grate  are  determined,  together  -with  thfc 
ratio  of  weight  of  steam  to  weight  of  coal,  both  under  actual 
conditions  of  test  and  reduced  to  "normal  steam."  Normal 
conditions  are  not,  however,  from  and  at  212"  F..  but  steam 
is  supposed  to  be  generated  at  atmospheric  pressure  from 
feed  water  at  a  temperature  of  32°  F.  The  method  of  finding 
the  calorific  value  of  fuels  is  considered,  and  the  indicator, 
Prony  brake.  Orsat  apparatus,  draft  gage  and  Ringelmann's 
smoke    chart    are    described    with    illustrations. 

Besides  giving  instructions  for  carrying  out  tests,  the 
author  pays  some  attention  to  the  interpretation  of  results, 
and  in  this  connection  gives  a  page  to  defective  indicator  dia- 
grams and  explains  how  the  valve  setting  should  be  changed 
in  each  case.  That  the  book  fills  a  certain  need  for  those  who 
do  not  desire  a  more  comprehensive  "work,  is  shown  by  the 
fact  that  it  appeared  in  1906.  has  been  translated  into  Rus- 
sian,   and    is   already   in   its   third   German    edition. 


AMERICAN  MINE  ACCOUNTING — Methods  and  Forms  Em- 
ployed by  Leading  Mining  Companies.  By  W.  H.  Charl- 
ton, P.  A.,  Member,  Lake  Superior  Mining  Institute.  New 
York  and  London:  McGraw-Hill  Book  Co.  Cloth;  6^x9^! 
in.:    pp.   viii  +  367;    250    text    figures.      $5.    net. 

Tn  his  preface,  the  author  states  that  he  has  had  twelve 
years'  expei-ience  as  an  accountant  with  various  copper-min- 
ing companies  in  the  Lake  Superior  district,  and  that  in  this 
capacity  he  has  felt  the  need  of  a  technical  work  on  mine  ac- 
counting. 

The  book  he  has  given  us  is  a  compilation  of  material.  In- 
cluding specimens  of  a  great  many  blank  forms,  which  illus- 
trate in  detail  the  practical  working  systems  of  companies 
representative    in    their    particular    fields    of    mining. 

The  book  is  divided  into  six  chapters:  The  first  on  mining 
Iron  ore,  which  gives  the  practice  of  the  Olivei-  Iron  Mining 
Co.;  the  second  on  mining  and  milling  native  copper  and  the 
practice  of  the  Ojibway  Mining  Co.;  the  third  on  mining  cop- 
per ore.  Utah  Consolidated  Mining  Co..  and  smelting  copper 
ore.  Calumet  &  Arizona  Mining  Co.:  the  fourth  on  mining  coal 
and  making  coke.  Utah  Fuel  Co.:  the  fourth  on  mining  and 
milling  gold  ore.  the  Portland  Gold  Mining  Co.;  and  the  'ast 
chapter  deals  with  various  mehods  of  recording  engineering 
and   geological    data. 

The  text  consists  of  straightforward  explanations  of  the 
selected  practice  and  of  the  use  of  the  forms  Illustrated.  In 
general,  theoretical  discussions  are  avoided.  The  typography 
and  illustrations  are  excellent,  and  show  much  painstaking 
work. 

The  definitions,  descriptions  and  explanations  give  a  great 
deal  of  information  on  mine  management  and  operation,  as 
well  as  on  mine  accounting.  .\  mining  library  could  hardly 
be  considered  complete  without  such  a  reference  work,  al- 
though the  average  mining  engineer  may  not  care  to  master 
the    principles    of   mine    accounting. 


SMALL    WATER    SUPPLIES — Being    a    Practical    Treatise    on 
thi-   Methods   of  Collecting.   Storing  and   (.'onveylng   Water 
for     Domestic    Use    In     Large    Country    Man.slons.     Estates 
and   Small   Villages  and    Farms,   for   the   Use  of  Engineers, 
Kstate    Agents    and    Owners    of   Country    Property.      By    K, 
Noel    Taylor,   C.    E.;   Member   of   the   Institute   of  Municipal 
Engineers;    Author    of    "A     Manual    of    Civil     Engineering 
Practice."      London:    B.    T.    Batsford.      New    York:    D.    Van 
Nostrand    Co.      Cloth;   5x8    In.;    pp.    vll  +  174;    126   text    lllus' 
Iratlons.   $2.   net. 
\\'Hter-supi>ly    and    water- works    for    country     houses     and 
estates,    while    Involving    no    very    intricate    engineering   prob- 
lems,  is  to  scmie  extent  a   specialty  for  which    there   Is  a   good 
exiuse    foi    a    textbook.      While    then'    Is   Utile    In    Mr.    Taylor> 
book  whU'h  an  engineer  Is  not  supposed  to  be  acquainted  with* 
or    at    least    could    find    In    other    words    in    his    library    on    hf 
ili'aullcH    and    engineering    construction.    It    does    give    In    coH- 
r  Ihi-    form    the    parts    of    thos<'    subjects    of    most    value    to   ths 
builder   of  a    small    water-woi'ks    system.      Indeed    the    book   Is 
not  written  for  engineers  only,  but  for  estate  tigents  and  own- 
ers  of  country    property. 

The  subject  matter  Ih  clearly  and  logically  presented,  be- 
ginning with  a  diHcuHKlon  of  water.  Its  Impurities,  testing  and 
fri-atment;  the  various  sources  of  walir-supply.  IreatInK  Psr- 
tlcularly  the  sources  of  small  supplleH.  such  as  wells  and 
springs;  the  Huw  of  water  In  channels  and  pipes,  and  the  mssa- 
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urement  of  water  by  wtUs.  ThiTe  Is  an  execlleiit  chapter  on 
small  pumps  and  powti-BcneiatlriB  dtvlcts,  IncluUliiK  the  hy- 
Uiaiilk-  rum,  Basollne  engine  and  windmill.  The  chaptur  un 
storaK<'  and  distribution  slvcs  enouKh  of  the  principles  of 
dam  and  masonry  construction  to  aid  In  the  building  of  smiill 
reservoirs,    storapre    tanks    and    water    filters. 

The  book  is  sutficiently  technical  to  furnish  the  cnprliieer 
with  standard  formulas  and  working  data  and  yet  is  popular 
enoufch  to  be  of  real  service  to  the  average  estate  owner;  if 
not  In  desipninu  a  water-works  sy.-item.  at  least  in  prcventinR 
his  maklnp:  radical  eiM'ors  in  selecting  the  source  of  supply 
and   distribution    equipment. 


Alternating-CAirrent   GeneratorG, 
Motors  and  Converters 


Re 


ewed  By   B.   A.    BEHKEND* 


DESIGN     OF     POLYPHASE     GENER.XTORS     AND     MOTORS — 
By    Henry    M.    Hobart.    M.    Inst.    C.    E..    Consulting    Engi- 
neer.  General    Electric   Co.      New    York  and    London:      Mc- 
Graw-Hill  Book  Co.      Cloth;   6>4x9^    in.;   pp.   vlii-(-265:    125 
text  figures.      $3,   net. 
SYNCHRONOUS    JIuTOK.S    AND    C<  )N  VERT1-;RS:    Theorv    and 
Methods   of    Cah  iil;iti..n    and    T.-stins — Bv    Andre    E.    lUon- 
del.  Hon.   M.   -\ni.   In.st.   E.   E..   Professor   in  National   Schoul 
of  Bridges  and  Highways  of  France.     Translated  from  the 
Fri'nch  by  O.  O.   Mailloux.  Consulting  Electrical  Engineer, 
with    additional    chapters    by    Comfort    .V.    Adams.    Profes- 
sor    of     Electrical     Engineering     in     Harvard     Univei-sity. 
New    York    and    London:      McGraw-Hill    Book    Co.      Cloth: 
6x9  in.;  pp.  xviii  +  295;  148  text  illustrations.     $3,  net. 
Mr.  Hobart  has  written  a  most  useful  treatise.     It  is  fortu- 
nate  that  he  can  bring  to  his  task   the  erudition   of  a  scholar 
and  the  experience  of  an  engineer  trained  both  in  Europe  and 
in    the   United   States.      He    thus   happily    avoids    the    Scylla    of 
academic   treatment    as   "well   as    the    Char\'bdis  of   crude    prac- 
tical empiricism,  and  he  steers  his  course  between  these  pei-ils 
in   a    most   successful    manner.      The    reader    is    taken    through 
the  simple   fundamentals  of  the   design   of  alternating-current 
machinery   by    being   shown    how    to    arrive    at    the    number    of 
poles,    and   at   the   approximate   size   of  a   machine   by    figuiing 
the    output    coefficient    and    the    ampere    conductors    per    inch 
of   periphery — called    by   the    author    the    "peripheral    loading." 
The    dimensions    of    the    slots,    the    space    factor,    and    the    in- 
sulation,  as  well  as   the   general   distribution   of  windings,   are 
simpl>'  and  lucidly  discussed   and  are   illustrated  by   good  dia- 
grams.     Then    follows    the    design    of    the    magnetic    circuit,    in 
which  the  author  shows  how  to  dimension  the   different  parts 
and    how    to    compute    the    magneto-motive    forces    which    are 
plotted    in   the   saturation   curve.      The    regulation    of   al'ornat- 
ing-current    generators    is    then    discussed    and    the    principles 
of    design    are     illustrated     by    a     complete    calculation    of    a 
2500-kv.a.    generator. 

Turbo  generators  are  somewhat  superficially  adverted  to 
in  chapters  on  generators  with  distributed  field  windings. 
Subsequent  chapters  deal  with  the  squirrel  cage  and  slip 
ring  induction  motors,  in  which  the  circle  diagram,  so  es- 
sential to  a  clear  comprehension  and  calculation  of  the  char- 
acteristics of  induction  motors,  is  explained  and  outlined.  In 
another  chapter  he  treats  of  the  relative  advantages  of  syn- 
chronous motors  and  induction  motors  and  shows  the  proper 
respective  spheres  of  these  types.  An  example  of  induction 
generators  and  examples  for  practice  in  designing  conclude 
the  book.  An  appendix  contains  a  valuable  bibliography, 
which  is  unfortunately  limited  to  the  Transactions  of  the  two 
great    English-speaking   electrical    institutions. 

It  is  a  rare  exception  to  find  men.  with  the  experience 
necessary  for  the  writing  of  such  a  treatise,  and  with  the 
ability  to  present  their  subject  clearly,  who  are  willing  to 
undertake  the  wearisome  task  of  writing  such  a  book  and 
seeing  it  through  the  press.  This  book  is  a  compliment,  not 
only  to  Mr.  Hobiirfs  engineering  ability,  but  also  to  his 
character  and  his  ideals,  as  few  men  possessing  his  experi- 
ence would  be  willing  to  take  the  pains  to  write  such  a  "witrk. 
In  the  hands  of  the  student,  the  electrical  engineer,  the  de- 
signer, the  consulting  engineer,  and  the  operator,  the  book 
will  prove  helpful  and  suggestive,  and  it  will  give  those  who 
are  merely  in  superficial  touch  with  the  electrical  profession 
an  idea  of  fundamental  principles  and  experimental  data, 
which   could   not   easily    be   obtained   elsewhere. 


In  1S95  Prof.  Andrg  Blondel  published  a  little  pamphlet  on 
synchronous  motors,  which  contained  in  a  condensed  form 
his  theoretical  investigations  in  connection  with  the  parallel 
operation  of  alternating-current  generators  and  synchronous 
motors,  originally  published  in  the  volumes  of  "Lumiere  flec- 
trique    in    1892    under    the    title.    "Sur    le    couplage    des    alter- 
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nateurs."  These  papers  In  "Lumieri-  f-lectrlque"  formed  one 
of  the  greatest  contributions  ii.  the  theory  of  allernatinK- 
current  phenomena  and.  whili-  only  imperfectly  known,  they 
contained  the  solution  cif  all  the  fundamentul  problems  in  re- 
lation to  parallel  operation.  -Lumiere  flectrique"  was  dis- 
continued on  ueciiunt  of  commercial  ditllcultles  and  these  Im- 
portant papers,  already  dllllcult  of  access,  had  thus  become 
buried  in  thi-  tomes  of  a  defunct  journal.  When  Prof. 
Blondel  republished  part  of  these  papers,  in  a  condensed  and 
simplified  manner-,  in  a  little  book  on  synchronous  motors,  his 
lucid  presentatliin  of  this  complicated  subject  wan  heartily 
welcomed  by  the  student.  However,  the  wider  membership 
of  the  American  eleitrlcal  engineering  frsjtirnlty  never 
learned  of  the  existent.-  of  this  book,  and  they  obtained  their 
knowledge  of  the  theory  of  synchronous  motors  from  other 
works  whose  authors  had  been  chary  of  giving  to  AndrC- 
Blondel  the  credit  which  s.i  amply  belonged  to  him.  C  O. 
Mailloux,  who  has  translated  for  us  the  works  of  other 
French  authors,  has  again  obtained  our  gratitude  by  present- 
ing to  us  Blunders  little  treatise  in  English  form,  and  he 
has  added  to  the  value  of  the  book  by  having  Prof.  Com- 
fort A.  Adams  write  additional  chapters  on  rotary  con- 
verters, supplementing  Prof.  P.londels  papers  on  that  sub- 
ject. Prof.  Blondels  treatment  of  the  stability  of  operation 
of  rotary  converters  is  one  of  the  most  interesting  chap- 
ters of  the  book.  The  chapter  on  voltage  ratio  in  syn- 
chronous converters  with  special  reference  to  the  split-pole 
converter,  written  by  Prof.  Comfort  A.  .Vdams,  is  another 
valuable  adition  to  the  book.  The  concluding  part  of  the 
book  deals  with  the  calculation  of  armature  reaction,  and 
is  taken  substantially  from  a  paper  by  Prof.  Blondel  be- 
fore  the    International    Congress  at   St.    Louis    in    1904. 

Mr.  Maillouxs  translation  of  Prof.  Blondel's  book  repre- 
sents more  than  a  mere  addition  to  English  electrical  en- 
gineering literature.  It  is  an  entering  wedge  to  show  the 
American  student  and  engineer  of  this  country  that  almost 
all  the  fundamental  scientific  work  which  forms  the  founda- 
tion of  the  theory  of  alternating-current  generators  and  mo- 
tors is  the  work  of  great  European  scholars  and  that,  of  this 
work,  a  large  moiety  was  done  by  Prof.  Blondel  before  the 
opening  of  this  century.  Thus  Mr.  Mailloux  has  rendered  a 
real  service  to  all  those  who  are  interested  in  the  true 
origin  of  the  theories  which  they  employ  in  their  engineering 
and  commercial  labors. 


An  Elementary  Book  on  Gas  Power 

GAS    PO\VER— By    C.    F.    Hirshteld.    M.    Am.    Soc.    M     E      Pro- 
fessor  of   Power   Engineering,   and  T.   C.    Ulbricht.   M.    Am. 
boc.  M.   E..   Instructor,   Department   of  Power   Engineering 
Sibley    College.    Cornell    University.       [Being    part    of    the 
"Wiley  Technical  Series."  edited  by  J.  M.  Jameson].     New 
York:    .lohn    Wiley    &    Sons.      London:    Chapman    &    Hall. 
Ltd.      Cloth;    5x8    in.;    pp.    x  +  2«9;    6U      text     illustrations. 
$1.25,  net. 
The    preface   of   this    little   book    states    that    the    treatment 
has  been  made  as  simple  and  non-mathematical  as  possible  to 
adapt    it    to    the    needs    of    students    in    the    higher    classes    of 
manual    training    schools    and    other    institutions    devoted     to 
industrial  education.     The  authors  think  the  book  should  also 
be    useful    to    those    who    wish    to    obtain    information    in    this 
field,  but  who   have   not  had   the  advantages  of  a  broad   tech- 
nical   education 

There  is  no  more  difficult  sort  of  technical  writing,  we 
believe,  than  that  which  is  required  to  fulfill  the  conditions 
above  set  forth.  In  writing  the  ordinary  treatise  on  an  en- 
gineering subject,  the  author  can  assume  that  his  readers 
are  at  least  reasonably  familiar  with  chemistry  and  physics 
and  elementary  mathematics;  but  when  the  task  is  to  make 
a  subject  clear  to  a  reader  who  has  not  this  elementar-' 
l:nowledBe.  or  who  may  have  it  only  in  part,  the  task  be- 
comes   vastly    more    difficult. 

It  is.  in  fact,  a  common  failing  of  all  writers  of  technical 
literature  to  forget  for  the  moment  that  the  reader  has  not 
the  knowledge  which  they  themselves  possess.  The  key  to 
clear  writing  for  any  author,  anywhere,  at  every  page  and 
every  paragraph,  is  for  the  author  to  put  himself  in  the 
reader's  place  and  attempt  to  make  the  meaning  so  clear  that 
the  reader  cannot  fail  t      c   mprehend  what  is  meant. 

It  is.  we  are  aware,  a  rif^icult  matter  to  judge  just  what 
should  be  put  in  and  what  sU  luld  be  left  out  of  a  book  de- 
signed for  the  needs  of  such  :  tudents  as  those  described  in 
the  preface.  It  would  seem  t  ■  us.  however,  that  a  smaller 
amount  of  space  devoted  t^  theory  and  greater  spact  to 
the  problems  of  practical  operation  would  make  the  book 
more    useful. 

The  authors  throughout  the  book  refer  to  the  Diesel  en- 
gine cycle  as  if  it  were  essentially  different  from  the  cycle 
of  the  ordinary  gas  or  oil  engine.     While   this  is   true   of  the 
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theory  originally  promulgated  by  Dr.  Diesel,  the  Pitsel  en- 
gine as  actually  built  today  cannot  be  said  to  differ  in  its 
cycle  of  operation  from  the  ordinary  oil  engine  in  which  the 
oil  is  delivered  at  the  end  of  the  compression  stroive.  In  fact, 
except  for  explanation  of  the  difiference  between  the  four- 
slrolce  cycle  and  the  two-stroke  cycle,  we  believe  it  is  much 
the  simpler  way,  in  an  elementary  worlc  at  least,  to  consider 
all  internal  combustion  engines  of  the  present  day  as  operat- 
ing in  the  same  manner  and  emphasizing  the  fact  that  all 
a.ilie  depend  upon  the  combustion  of  fuel  and  air  in  an  in- 
closed space  and  the  expansion  of  the  resulting  gases  against 
a  piston. 

We  would  not  be  understood  as  being  unduly  critical  of 
the  book  before  us.  for  as  we  have  said,  the  task  of  present- 
ing an  elementary  statement  of  all  the  main  facts  regarding 
the  operation  of  internal  combusti  n  engir  s  in  such  limits  of 
space  as  this  book  makes  available  is  one  of  extreme  diffi- 
culty. We  have  no  doubt  that  in  many  schools  it  will  be 
found   useful. 


Heating  and  Ventilation 

Reviewed   by   REGINALD   PELHAM   BOLTOX* 

THE     ELEMENTS     OF     HEATING     AND     VEiNTlLATION— A 
Textbook     for     Students.     Engineers    and    Architects.       By 
A'-thur  M.  Greene.  Jr..   Professor   of  Mechanical   Engineer- 
ing,  Russell   Sage   Foundation.  Rensselaer   Polytechnic  In- 
sti'ti'te;    Some    time    Junior    Dean.    School    of    Engineering', 
University   of   Missouri.      New   York:   John    Wiley   &    Sons. 
Lor -on:   Chapman    &    Hall.    Ltd.      Cloth;    6x9   In.;    pp.   vi  + 
324;   223    text    illustrations.      J2.50. 
Although  not  fulfilling  all  the  hopes  as  to  comprehensive- 
ness  held   out   by  the   Preface,   this  volume   concisely    presents 
the    main    considerations    entering    into    the    computation    and 
proportioning  of  heating  and   ventilating  apparatus,   the   sub- 
ject matter  being  arranged  in  a  more  logical  and  consecutive 
order    than    in    the    majority    of    works  devoted    to    these   sub- 
jects. 

The  matter  is  also  presented  in  a  commendably  simple 
form,  the  makeup  of  the  book  and  its  outline  illustrations 
being  clear  and  understandable,  though  the  illustrations  of 
furnaces    bear    the   earmarks    of    trade    publications. 

Little  material  Is  devoted  to  some  of  those  considerations 
which  at  the  present  time  are  of  great  concern  and  Interest 
to  heating  engineers  and  information  upon  which  is  being 
sought  eagerly  by  all  students  of  the  art.  Thus,  the  import- 
am  subject  of  district  heating  receives  scant  attention,  much 
less  than  In  Prof.  Hoffman's  "Handbook  for  Heating  and  Ven- 
tilating Engineers"  and  the  question  o:'  humidity  In  condi- 
tioning air  for  ventilating  purpos-s  Is  not  completely  pre- 
sented. The  thorough  student  of  this  subject  is  sure  to  de- 
mand some  information  on  the  physiological  side  of  ventila- 
tion and  heating,  but  no  light  is  thrown  on  this  side  of  the 
subject. 

The  subject  of  boiler  ratings  and  capacities  cruld  have 
been  greatly  benefited  by  the  presentation  of  some  of  the 
facts  brought  out  1-y  the  work,  of  Prof.  Busey,  l:i  place  of  the 
M-Mtatement    of    miinufacturers'    ratings. 

It  is  perhaps  not  to  be  expected  that  the  large  matter 
which  is  now  agitating  the  profession,  as  to  the  fundamental 
requirements  of  ventilation,  should  be  anuiyzed  in  a  work  in- 
tended for  the  student  of  the  art,  since  irie  subject  Is  one 
which  at  present  Is  In  the  controversla:  stage.  Still,  It  would 
be  well  that  all  students  should  receive  some  Indication  of 
the  strong  probability  of  a  change  of  standards  and  accepted 
data,  upon  which  the  proportions  and  even  the  methods  of 
ventilation  may  In  future  be  bated.  As  to  this  matter,  the 
author  says: 

The  presence  of  11  parts  of  CO.  per  10,000  In  air  when  the 
Increase  has  been  due  to  respiration  la  found  to  be  oppressive 
aiKl  harmful.  In  cases  of  gatherings  of  henlthy  persons,  this 
may  reach  15  parts  while  with  sick  It  should  be  k.pt  as  low 
as  7  parts  ....  When  the  i.Kj  coni  nt  Is  about  7  parts 
to  10.000,  there  Is  no  evidence  of  discomfort  and  this  may  be 
taken   as   the    limit   for   proper    ventllutl<  n. 

The  student  gains  nothing  positive  from  these  figures  and 
no  Indication  that.  In  view  of  the  negative  results  of  recent 
experiments.  It  must  apparently  be  conceded  that  the  carbon 
dioxide  content  Is  no  longer  the  determinate  basis  of  the 
character  of   vi'ntllallon   as   it    has    hitherto    been    regarded. 

In  designing  apparatus  for  practical  purposes,  the  stu- 
dent's mind  migh  o<  directed  with  udvuntugu  to  the  work 
errected  by  heating  and  ventilating  uppllnncca  under  operat- 
ing conditions,  and  the  variations  of  practical  use,  on  which 
little  has  hitherto  been  written,  und  none  of  It  In  such  form 
as    to    reach    the    student. 

In  the  Htatement  of  tho  methods  for  proportioning  heating 
apparatus,    the    lossei   by   exposures   and    Intermittent    heating 
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are  re-stated  in  the  empirical  form  of  additions  by  10  to  50', 
for  various  fixed  conditions,  such  a..,  appear  in  so  many  prior 
publications,  instead  of  applying  the  determinate  elements 
of  wind  effect  and  the  results  of  recent  experiments  in  the 
infiltration    of    air. 

The  subject  of  steam  heating  would  gain  by  having  mor'- 
attention  given  to  the  question  of  vent-lines  and  the  effect;. 
producible   by   the  location  of  air   valves   in  various   positions 

It  is  perhaps  too  much  to  expect  that  every  branch  of  a 
subject  of  so  "wMde  and  complex  a  character  as  the  design  of 
heating  and  ventilating  systems  can  be  comprehensively  pre- 
sented within  the  covers  of  a  single  volume,  but  it  is  un- 
fortunate if  the  limited  space  available  is  utilized  for  mere 
trade  publication  matter,  which  is  the  case  with  some  parts 
of  the  subjects  herein  presented.  Accompanied  by  an  analy- 
tical discussion,  such  matter  may  become  instructive,  but  this 
is  lacking  in  such  descriptions  as  those  devoted  to  the  ozon- 
ating  apparatus  and  hot-air  furnaces.  These  detract  from 
the  average  quality  of  the  contents,  which  nevertheless, 
sh?ws    a    high    percentage    of   intelligent    presentation. 

With  these  exceptions,  the  work  of  Prof.  Greene  may  be 
considered  a  compact  re-statement  of  the  principles  of  the 
art  of  heating  and  ventilation.  Special  commendation  is  to 
be  applied  to  the  treatment  of  the  subject  of  radiating  sur- 
face and  also  to  the  methods  of  computation  for  Indirect 
heating. 

The  systematic  method  offered  of  recordirig  the  facts  and 
figures  for  the  heating  requirements  of  buildings  can  be  com- 
mended as  a  substitute  for  the  haphazard  memoranda  fre- 
Quently   used   by  engineers. 

The  variety  of  circumstances  which  no'w  surround  the  sui)- 
Ject  of  heating  make  the  presentation  of  the  whole  of  th.' 
elements  entering  into  the  art  almost  impracticable  within 
the  space  of  a  single  volume.  The  presentation  of  mai.y  of 
its  main  elements  in  so  clear  and  well  arranged  a  form  as  In 
this  volume  by  Prof.  Greene  is  a  useful  addition  to  the  liter- 
ature   of   heating   and    ventilation. 


PRACTICAL   MATHEMATICS.   Being   the   Essentials   of  .\rith- 
metlc.    Geometry.    Algebra    and    Trigonometry.        Part    HI. 
Algebra    with  Applications — By   Claude   Irwin    Palmer.    As- 
sistant    Professor    of   Mathematics.     Armour     Institute     of 
Technologv.      New   York    and   London:   McGraw-Hill     Book 
Co.     Cloth:  4^4x7%    in.;  pp.   xl  +  178;  31   text  figures.     75c.. 
net. 
Success   In    mastering   the    study    of   algebra   must    be    pre- 
ceded by  a  thorough  understanding  of  the  axioms  and  of  the 
four    simple    operations,     for    all     the    more    complicated    pro- 
cesses   are     merely    special     variations    and     combinations     of 
these.     The  author  has  evidently   had  this   fact  in   mind  in   the 
preparation    of    this    book,    for    particular    attention    has    bei  ii 
paid    by    him    to    giving   a    clear    and    thorough    treatment    "f 
these   fundamentals. 

Algebra  does  not  lend  Itself  naturally  to  graphical  e.\ 
planatlons  in  the  same  way  as  geometry,  but  in  spite  of  tlil^< 
fact  a  number  of  illustrations  have  been  introduced  as  an 
aid  to  the  text.  Also,  as  In  the  previous  books  on  arithmetic 
and  geometry  (see  these  pages  for  Dec.  12.  1912),  the  attenipl 
has  been  made  to  Improve  on  the  older  methods  of  dry.  Im- 
personal Instruction  by  Illustrating  the  various  principles 
with  practical  examples  along  the  line  of  every-day  applica- 
tion In  shop  and  office. 

Among  other  attractive  features  Is  an  explanation  of  the 
operation  of  the  slide-rule,  rank  heresy  In  a  textbook  on 
mathematics,  according  to  the  old  standai'ils  of  teaching.  An- 
other feature  that  stands  out  In  the  book  is  the  portion  which 
treats  of  graphics  and  their  various  applications  In  engineer- 
ing work,  such,  for  Instance,  as  the  study  of  lndlcal"i 
cards.  In  short,  the  book  may  be  said  to  embody  an  attemi'' 
to  Instruct.  Interest  and  help  the  prospecllve  student  ralh^  i 
than   merely    to  give    him  some  abstract    "mental   training." 


THE    LAWRENCE    SURVEY  — It. 'port    of    Studies    In    Helall.in 

to   Lnwnnre.   made   In   Hill    by   Roli.it    i;.   T.iil.l  and    KranU 

B.     Sanborn,     under     the     Advice     of     Francis     H.     McL.iin, 

I,awr.-n.i-.    .Mass.;      Trust.-.-s    of    th.'    White    Fund.      Clolh: 

6x!)-ln.;   pp.  263;   Illustrated. 

Housing,    the    water,    milk    and    Ice-cream    supplies,    aewai!.- 

and  garbage  disposal  and  the  general  work  of  the  local  bonr.l 

of    health    wi're    the    main    subjects    Included    In    the    Lawri-n.-. 

Surv.'y.   as  reported    In   this   volume.      It   Is  expected   that   fur- 

thir    Investigations    will    be    made    Inter   on. 

The  r.-porl  on  housing  shows  w.ieful  ni>gli>et  on  the  pari 
of  the  city  and.  In  the  opinion  of  the  Inv.'sllgator.  great  ni'ed 
for  effective  stale  li'glHlatlon  und  sup.'rvlslon  of  housing  In 
MasanchusiTtts  cities.  Not wlthHlanding  the  largo  ar.-a  In- 
cluil.'d  within  the  city  limits,  then,'  is  great  cong.'Stlon  of 
population  In  Ijiwrence,  and  worse  still  tho  congestl.m  li 
larg.'ly  within  four-story  wooden  tenement  houses.  A  fenl- 
uru    which    partly    relieves    tbu    situation    Is    the    thoroughnesH 
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with    whlih    watii-supply   and   sewcrapre    facilities    hjivi>    lnon 
piDvldi'd,    IncludlnR-   water  closets   for   nearly   every   family. 

Aside  from  the  housing  investigation,  the  details  of  this 
survey  were  entrusted  to  an  engineer,  Frank  B.  aunborn. 
The  local  milk  supply  was  given  a  thorough  Investigation  by 
Mr.  .Sanborn,  who  also  made  a  careful  analysis  of  the  work  of 
the  local  board  of  health.  Recommendations  for  Improving 
the  milk  supply  and  also  for  improving  the  general  health 
administration  of  the  city  are  given.  The  report  also  con- 
taltis  useful  Information  on  the  water-supply  and  on  sewer- 
age and  garbage-disposal  service  of  the  city.  The  work  of 
the  survey  as  a  whole  is  highly  commendable,  and  It  is  to 
be  hoped  that  it  will  be  continued  in  Lawrence — particularly 
as  regards  the  economic  conditions  which  atTect  housing. 
Similar  surveys  might  well  be  made  in  many  other  cities  in 
Mass.achusetts   and    in   other   states. 


Heat  Power  Engineering 


Rovl. 


ed   by  LIONKL  S.   MARKS* 


EmMENT.S  OP  HR.\T-POWER  ENGINEERING — By  C.  F. 
HIrshtleld.  M.  M.  E.,  Professor  of  I'ower  Engineering,  and 
\Vni.  N.  Barnard,  M.  E..  Professor  of  Steam  Engineering, 
Sibley  College.  Cornell  University.  New  York:  John  Wiley 
&  Sons.  London:  Chapman  &  Hall,  Ltd.  Clcth;  6xD  In.; 
pp.   xiii  +  Sil;    -ISO   text   figures.      $5    (21s.),   net. 

There  is  but  one  satisfactory  standard  by  which  to  judge 
a  textbook,  namely,  that  which  the  author  or  authors  have 
set  for  themselves.  In  many  cases  the  author  does  not  take 
the  reader  into  his  confidence  as  to  his  purposes,  but  leaves 
him  to  derive  them  from  the  contents  of  his  book;  in  such 
cases  the  reviewer  may  fail  to  grasp  the  author's  full  inten- 
tion and  may  make  the  mistake  of  regarding  as  errors  of 
omission  or  of  commission,  any  departures  from  a  complete 
fulfillment    of    his    conception    of    the    author's    purpose. 

In  the  preface  to  the  book  under  review,  the  authors  make 
their  intention  abundantly  clear.  They  have  attempted  to 
include  in  a  single  volume  not  only  the  elementary  thermo- 
dynamic theory  of  gases  and  vapors  and  of  their  cycles,  but 
also  the  consideration  of  the  sources  of  heat,  the  methods 
of  making  it  available  for  useful  purposes,  its  utilization  in 
the  various  types  of  heat-driven  prime  movers  and  their 
auxiliary  apparatus,  together  with  a  discussion  of  the  funda- 
mental theory,  the  ideal  and  actual  performance  and  the  prac- 
tical considerations  connected  with  such  apparatus.  The 
book,  moreover,  is  stated  to  be  prepared  primarly  for  the  use 
of  students  in  Mechanical  Engineering  in  their  junior  and 
senior  years,  after  they  have  completed  college  courses  in 
physics,  chemistry,  analytical  and  applied  mechanics,  and 
empirical  machine  design.  The  text  is  supposed  to  be  supple- 
mented by  lectures,  lantern  slides,  a  study  of  trade  catalogs 
and  collateral  reading,  but  as  it  is  prepared  primarily  for 
students  who  will  take  separate  courses  in  mechanical  labor- 
atory practice  and  in  the  economic  problems  connected  with 
heat-power  engineering,  little  attention  is  paid  to  these  sub- 
jects. 

A  list  of  the  subjects  covered  in  the  42  chapters  of  the 
book  will  further  show  the  scope  of  the  work.  They  are  as 
follows:  heat:  elementary  laws  of  heat  energy:  the  heat- 
power  plant;  the  laws  of  gases;  expansions  and  compressions 
ct  gases:  reversibility;  entropy;  gas  cycles:  vapors;  proper- 
ties of  steam:  volume  changes  of  vapors;  vapor  cycles;  power, 
efficiency  and  performance:  the  theoretical  steam  engine:  ac- 
tion of  steam  in  real  engines;  methods  of  decreasing  cylinder 
condensation;  steam  engines:  steam  engine  governors;  the 
valve  gears  of  steam  engines;  conventional  indicator  dia- 
grams; performance  of  steam  engines;  steam  turbines;  ex- 
ternal combustion  gas  engines:  methods  of  operation  of  in- 
ternal combustion  engines;  their  mechanical  features:  their 
efficiency,  performance  and  power;  fuels:  combustion;  fur- 
naces, stokers  and  oil  burners;  boilers;  superheaters;  draft 
and  draft  apparatus;  gas  producers  and  producer  gas;  utili- 
zation of  waste  heat;  heat  transfer;  feed-water  heating;  con- 
densers and  their  auxiliaries;  water  purification:  power 
plants;  flow  of  gases  and  vapors  through  orifices  and  nozzles; 
compressed    air:   and    refrigeration. 

This  is  a  formidable  list  of  topics,  but  it  should  be  pos- 
sible to  handle  them  all  with  some  thoroughness  in  the  748 
pages  devoted  to  their  exposition.  An  examination  of  the 
book  discloses  considerable  irregularity  in  the  degree  of 
thoroughness  with  which  the  various  subjects  are  handled. 
Much  of  the  treatment  is  informational  rather  than  analyti- 
cal. Of  the  analytical  portions,  some  are  treated  very  super- 
ficially, while  others,  notably  the  chapter  on  heat  transfer, 
seem  to  be  aimed  at  students  with  much  more  preparation 
than  is  suggested   by  the  rest  of  the  book. 

The  reviewer  finds  it  difficult  to  place  the  use  of  this  book 
for  junior  and  senior  students  of  Mechanical  Engineering.  It 
seems  an  excellent  book  for  the  "general  culture"  student 
0!    for   the    student   of   civil   or   electrical   engineering   who   is 
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seeking  general  Information  on  hoat-powcr  englni'erlng,  with 
some  genural  knowledge  of  the  elementary  theory.  It  might 
serve  also  as  an  Introductory  course  In  what  one  of  thi' 
colleagues  of  the  authors  has  termed  a  concentric  scheme  of 
study.  But  Junior  and  senior  students  should  have  passed 
already  the  outermost  ring  of  a  concentric  course  of  study  of 
one  of  their  main  subjects.  Moreover,  the  detail  in  which 
many  of  the  topics  are  considered  Is  too  much  for  a  geiier.il 
Introduction,  but  not  sufficient  for  a  thorough  study.  This  irf 
true,  for  example,  of  the  treatment  of  thermodynamics  or  of 
valve  gears.  The  book  seems  to  fall  of  maximum  utility  by 
endeavoring  to  cover  two  fields,  that  of  general  information 
and    that    of   detailed    study    of   heat    engines. 

Accepting  the  book  as  It  is,  the  reviewer  finds  It  uniformly 
accurate.  The  expositions  are  notably  painstaking  and  ex- 
haustive and  should  make  the  subject  clear  to  any  student. 
The  authors  have  followed  the  very  desirable  procedure  of 
using  the  main  part  of  the  book  In  pamphlet  or  book  form 
as  a  text  for  the  past  four  years  with  their  classes,  and  con- 
sequently the  published  book  appears  to  be  without  any  of  the 
typographical  and  other  errors  which  always  creep  Into  a 
new   book. 

It  Is  to  be  regretted  that  the  authors  have  not  been  satis- 
fied to  accept  the  current  terminology  In  a  number  of  In- 
stances. For  example,  the  word  "isovolumlc"  Is  a  barbarism 
without  any  justification.  "Progressive  specific  heat"  Is  a  par- 
ticularly unfortunate  name  for  the  actual  or  Instantaneous 
specific  heat  of  a  substance  at  any  temperature.  "Associated 
heat  energy"  is  another  unfortunate  term,  particularly  as  the 
context  suggests  at  one  time  Internal  or  Intrinsic  energy  of  a 
body  (p.  9),  and  at  other  times  the  heat  supplied  to  a  body 
(p.  45).  Then  again,  there  does  not  seem  any  good  reason 
for  calling  what  is  commonly  known  as  a  "hot-air  engine" 
by  the  new  name  of  an  "external  combustion  gas  engine." 
These  are  but  minor  defects,  but  with  the  rapid  growth  of 
new  ideas  and  new  inventions  .-equiring  a  rapidly  increasing 
scientific  and  technical  terminology,  there  does  not  seem  to 
be  any  justification  for  changing  the  accepted  terminology 
unless   the   terms   are   misleading   or  otherwise    unsatisfactory. 


A  Defense  of  the  New  York   Stock 
Exchange 

THE  STOCK  EXCHANOE  FlUlU  WITHIN — By  "W.  C.  Van  Ant- 
werp. Garden  City  and  New  York:  Doubleday,  Page  &  Co. 
Cloth;   5xS    in.;   pp.    457.      $1.50,    net. 

In  view  of  the  numerous  attacks  upon  the  Stock  Exchange 
and  the  current  proposals  to  regulate  its  operations  by  law, 
this  book  is  timely.  It  is  written  in  an  entertaining  style 
and  a  large  part  of  it  is  devoted  to  the  recording  of  remin- 
iscences and  incidents  which  have  little  relation  to  the  seri- 
ous discussion  of  economic  problems. 

Something  of  the  scope  of  the  book  may  be  gained  from 
the  titles  of  some  of  the  chapters  as  follows:  I,  The  Func- 
tions of  the  Stock  Exchange;  II,  The  Uses  and  Abuse.s  of 
Speculation;  HI,  The  Bear  and  Short  Selling;  VI.  Panics  and 
the  Crisis  of  1907:  VII,  A  Brief  History  of  Legislative  At- 
tempts to  Restrain  or  Suppr€.is  Speculation;  X,  The  Paris 
Bourse,  A  Monopoly  of  the  Government.  An  appendix  con- 
tains the  report  of  the  Commission  appointed  by  Governor 
Hughes,  which  made  an  investigation  of  stock-exchange 
methods. 

The  author  is  a  stock  broker  and,  as  would  naturally  be 
expected,  his  book  is  a  defense  of  the  Stock  Exchange  as  a 
legitimate  part  of  the  nation's  business  and  of  legitimate 
speculation  in  securities  and  commodities  as  a  valuable 
means    of    steadying    prices. 

THE    NEW    COMPETITION — An    Examination    of    the    Condi- 
tions   Underlying    the    Radical    Change    That     Is    Taking 
Place     in    the     Commercial      and      Industrial      World — The 
Change    from    a    Competitive    to    a    Cooperative    Basis.      By 
Arthur    Jerome    Eddy,    author    of    "The    Law    of     Combus- 
tions."      New    York:    D.    Appleton    &    Co.       Cloth;    S^oxSVi 
in.;  pp.  374.     ?2  net.     .$2.14.  postpaid. 
The   spirit   of   this   book   could   hardly   be   better   stated,   in 
brief,    than    in    the    following   quotation   from    the   chapter   on 
"Harmony:" 

Cooperation  stands  midway  between  the  rank  selfishness 
of  individualism  and  the  ultra-altruism  of  socialism:  it  offers 
a  practical  middle  ground  between  the  two  extremes;  rightly 
developed,  it  will  suppress  the  evils  of  the  one  and  yield 
the  benefits  promised  by  the  other.  In  a  sense  it  is  the 
only   refuge  against  Socialism. 

The  author  discusses  in  clear,  simple  and  impartial  terms 
the  economic  and  ethical  changes  that  are  taking  place  in 
the  present  transition  period  between  the  old  corr.petitive 
standards  in  business  and  industry,  and  the  new  spirit  of  co- 
operation  which   is   daily   growing   in    strength.      Throughout 
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the  book  emphasis  is  placed  on  the  advantages  of  complete 
publicity   in    every   form   of   business   and   industrial    relations. 

The  arrangement  of  the  topics  is  logical  and  natural. 
Starting  with  an  »-xplanation  of  the  old  competitive  system. 
its  various  laws  and  phases,  and  the  conditions  which 
fostered  its  growth,  the  author  takes  up  the  question  of 
present  changed  economic  conditions  which  lead  to  abuses 
under  this  system  and  explains  how  these  abuses  are  to  be 
remedied  by  publicity  and  cooperation.  The  subjects  of  re- 
lations between  buyers  and  sellers  and  the  relations  of  both 
to  the  general  public,  fair  prices,  trusts,  labor  problems, 
class  and  constructive  legislation  are  treated  at  some  length. 
Interesting  matter  is  given  on  the  subject  of  different  forms 
of  combinations   of   industrial   and   labor  forces. 

Where  does  the  interest  of  engineers  lie  in  a  book  of  this 
nature?  There  is  hardly  a  field  of  human  activity  where  en- 
ginetTS  and  engineering  methods  have  not  been  introduced  to 
advantage.  But  too  often  the  t-ngineer  has  been  the  tool 
for  these  changes  rather  than  the  director.  It  has  been  the 
exceptional  engineer  who  has  been  able  to  take  a  place  with 
the  statesman  and  financier  in  shaping  public  opinion  and 
public  policres.  Engineers  like  to  claim  that  it  is  their  in- 
nate modesty  which  has  held  them  in  the  background. 
However  that  may  be.  it  is  to  be  hoped  that  in  the  future 
the  engineer  will  sufficiently  overcome  this  "modesty"  to 
enable  him  to  take  his  rightful  place  in  political  and  com- 
mercial life.  Before  most  engineers  can  do  this  they  must 
gain  a  w^ider  horizon.  A  book  of  this  kind  may  be  made 
one  means  to   that  end. 


Hoisting  from  Deep  Mines 

JtfVitwed   by   E.   T.   SEDERHOLM* 

WINDING     ENGINES    AND     WINDING     APPLIANCES — Their 
Design   and    Economical   Working.      By   GeoiKe   McCulloch, 
Inspector  of  Machinery.    Department   of  Mines.    West   .\us- 
tralla,   and    T.   Campbell    Enters.    M.    Inst.    M.    !•:..   author   of 
"The    Mechanical    EnKineerinn    of    I'oUieries.'      New    York; 
LonKmans.  Green  &  Co.      London:    Edward   Arnold.      Cloth; 
6x9    in.;    pp.    vili  t  452;    175    illustrations.      Jti.    net. 
The  authors  of  this  book    have  tilled  a   want    felt   for  many 
years  by  all  engineers  who  have  had  to  deal  with  the  problem 
of  hoisting  from  deep  mines.      Their  work   deals  entirely  with 
mine  hoists,  more  especiall.v  hoists  for  deep  mines,  but  it  l.s  in 
this    field    that    the   available    information    has    been    .so   scanty. 
Jluch  of  the  book  is  devoted   to  descriptions  of  types  not  used 
In  this  countr.v.  and  which  probably  would  not  be  desired  here, 
yet    the    work    deals    in    such    an    admirable    manner    with    the 
whole    theory    of    hoisting,    and    brings    out    so    much    that    Is 
little  known  In  practiie,  that  besides  Its  usefulness  as  a  work 
of  reference,   it  1»  well  worth  reading  from   beginning  to  end. 
The    introductory    chapter    is    one    of    the    moat    important, 
dealing    as    It    does    with    the    manner    of    attacking    any    new 
problem    of    hoisting    that   may    present    Itself.      There   are   few 
fields   In    engineering    where    there   are    more   different    consid- 
erations  that  need   to   be  reckoned   with   than   In    hoisting,   and 
the  writers  show  very  clearly  how   the   calculations  should  be 
made    In    an    orderly    manner.      An    American    engineer    might 
take   exception    to   some   of   the    coi indents    used,    like    that    of 
25<i    for   engine   friction,    but   this  detracts  but    little   from   the 
value    of    the    dls<-usslon    since    the    principles    explained    after 
all    are    the    main    thing. 

The  chapters  on  styles  and  types  of  hoisting  engines  are 
of  great  Interest,  and  describe  different  drums  as  well  as  en- 
gines. Then  follows  a  large  amount  of  Information  regard- 
ing tests  made  to  determine  the  economy  of  hoists  in  actual 
work,  a  subject  Ihat  heretofore  has  been  dealt  with  only 
In  Isolated  ri'porls  and  In  articles  In  technical  papers.  The 
authors  compare  the  dlffen-nt  types  and  wi-lgh  their  respec- 
tlvi-  advantages  and  disadvantages.  In  subsi!i|uent  chapters 
thi-  diffi  renci'  In  reiiulrenieiits  for  hoists  Intended  for  ore  and 
those  for  coal  Is  set  forth.  The  coal  hoists  (^specially  are  al- 
most entirely  according  to  Hrltlsh  practice,  and  they  differ 
lulti-  a    little   from   those   used   In    this  country. 

Kle.trlc  hoists  an-  fully  described,  at  least  those  of  the 
larger  kind.  Many  appllanci-s  are  di-icrlbed  that  an-  but  Ut- 
ile known  oulsid4'  of  the  scmiewhat  limited  i-lrcle  of  men  con- 
n.cli-d  fllrectly  with  this  branch  of  thi-  work.  A  cimiparlson. 
though  rather  parliiil.  Is  made  between  steam  and  electric 
•iiilslM.  but  It  loses  ctinsldi-rably  In  value  from  the  fact  that 
while  In   the  case  of  thi    slenni  hoists  thi'  economy  Is  based  on 

actual    performance,    for    the    i-lectrlc   hoists    reliance    has    I n 

placed    mostly   on    mere   assumptions 

The  chapters  on  engine  detnlls  contain  little  of  American 
piactlce,    but    drums,    brakes   and    clutches   show    more    that    Is 


familiar  even  though  some  of  the  forms  have  been  changed 
from  the  originals  without  being  improved — as,  for  instance, 
the  band  clutch  that  has  had  its  band  cut  in  two.  thereby 
losing  one  of  the  chief  advantages  of  this  form  of  clutch, 
that  of  great  friction  with  little  exertion  of  power  for  opera- 
tion. One  looks  in  vain  for  any  form  of  clamping  clutch,  such 
as  are  so  successfully  used  here  on  the  best  types  of  large 
hoists.  In  the  same  way  parallel  operated  post  brakes  are 
not  even  mentioned.  In  contrast,  there  is  a  fund  of  informa- 
tion regarding  safety  devices,  especially  automatic  stops  to 
prevent  overwinding',  a  subject  that  has  heretofore  received 
but    scant    attention. 

In  dealing  with  hoisting  ropes  the  writers  have  used  as  a 
basis  the  excellent  work  on  this  subject  by  Prof.  Hrabali.  It 
is  unfortunate,  however,  that  the  \vriters  should  ha\'e  allowed 
themselves  to  be  misled  by  the  fact  that  the  first  part  of  the 
professor's  book  contains  information  w^hich  he  in  the  latter 
part  retracts,  because  he  then  found  that  it  applied  only  to 
new  ropes,  and  that  the  bending  strains  in  ropes  that  had 
been  in  use  even  only  a  little  while  were  mucli  more  severe. 
Many  readers  of  this  work  on  "Winding  Engines"  are  apt  to 
be  misled  in  turn  thereby,  which  is  so  much  more  unfortunate 
since  the  subject  of  strains  in  hoisting  ropes  is  but  little 
understood   anyway. 

In  the  last  chapters,  cages,  skips,  landing  ilevlces  and 
headgears  are  described  in  detail.  Much  of  this  is  foreign  to 
American  practice,  yet  much  is  also  of  considerable  value  to 
us.  And,  as  throughout  the  volume,  even  that  which  cannot 
be  made  directly  useful  here,  is  at  any  rate  extremely  in- 
teresting. In  fact,  there  is  very  little  in  the  work  which 
does  not  deserve  careful  attention  or  would  fall  to  Interest 
any  engineer  that  has  anything  to  do  with  the  hoisting 
problem. 
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Reviewed   By  CHARLES  BASKERVILLE* 

PRACTICAL     MEASUREMENTS     IN     RADIOACTIVITY    —    By 
W.    Makower.  Lecturer  and   Demonstrator   in   Physics,   and 
H.   Geiger.   Lecturer  in   Physics.  University  of   Manchester. 
England.      New    York    and    London:      Longmans.    Green    & 
Co.     Cloth;     5xa     in.;     pp.     ix  +  151;     61     text     llhistratlons. 
$1.60,    net. 
The  authors  say:      "Although  researches  Into  the  nature  of 
radioactivity    have    proved    one    of   the   most    fruitful    means   of 
investigating  atomic  phenomena,   a  study   of  the   mi'thods  em- 
ployed   for    making    radioactive    measurements    has    not    come 
to    be    regarded   as    an   essential    part  of   a   course   of    practical 
physics,    or    chemistry."      These    researches    are    usually    men- 
tally  associated    with    elaborate    (hence   expensive)    apparatus. 
This    book    shows    this    idea    not    to    be    true    and     gives     very 
specific   directions    for    laboratory    work    on    the    part    of   stud- 
ents;   yet    furthermore    it    is   of   help    to    Investigators   as   well. 
Experiments    designed    by    Rutherford     for    careful     measure- 
ments, methods  for  isolating  radioactive  products  worked  out 
by     Boltwood,     theories     of     Instruments — for      example,      th.- 
quadrant  electrometer,  as  given  by   Beattb — are   Incorporated. 
The  theory  of  each  experiment   Is  usually  given.     The  book  Is 
a  splendid   contribution   to   pedagogic   literature,   a   laboratory 
manual    par   excellence. 


PAN.VMA,  PAST  AND  PRESENT— liy  Farnliani  I'.lshop.  New 
York:  The  Century  Co.  Cloth;  .'ix.s  In.;  pp.  xvl  i  271; 
(to    illustrations:   75c,,    net. 

Of  the  sixteen  chapters  which  the  book  contains  only  one  Is 
devoted  to  the  work  being  done  on  canal  construction  under 
the  Americans.  A  chapter  which  follows,  however.  Is  en- 
titled "How  We  Live  On  the  Isthmus  Today"  and  the  next 
chapter  Is  entitled  "How  Colonel  C.oethals  Has  Made  Good." 
The  remainder  of  the  book  Is  essentially  a  history  of  Panama. 
The  author  has  succeeded  In  making  this  history  as  enter- 
taining as  a  novel,  in  fact  considerably  more  entertaining 
than   the  average   novel   of  the    present    ilay. 

The  author  of  the  book  Is  n  son  of  Mi-  .losi-ph  Bucklln 
KIshop,  who  has  been  the  secretary  of  the  Isthmian  Canal 
C(mimlsslon  |)ractlcally  since  Its  organization.  The  author 
modestly  says  In  his  preface  that  he  ho|ii>s  his  book  will  ap- 
peal to  the  average  hoy;  but  he  has  told  his  story  In  such 
an  Interesting  way  that  we  believe  his  book  will  appeal 
<iulle  as  much  to  matun-  readers.  Many  of  the  facts  related 
in  this  little  history  are  common  talk  among  the  engineers 
employed  on  the  camil;  but  the  author  has  uneaithed  many 
others  from  his  searches  In  libraries  and  otllclal  ri-cords. 
Such  chapters  as  that  on  the  Panama  nillmad  contain  many 
bits  of  forgotten   enginei-rlng   history    wliU-h    wire    well    worth 
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The  Mathematics  of  Electricity 

Kevievved    by    H.  H.    NOHKIS* 

THE  MATHEMATICS  OF  AI'lM.llOI)    KMU 'TU iCIT V^A    I'rae- 
tu-al    .Mathr„,Htii's.      i;y   Km.  SI    H.    K...U.    ,|,-.,   Instructor   in 
Matli.nialks.  Sihnnl   ,>|    s.i.ik..  an. I   T.  .  liMoloKv,   Pratt   In- 
stitutr.    nr.„,iilyn,    X.    V        N.w    V.,,1.      j,,lui    Wl'icy    &    Sons. 
Ivondon:    Chapnian    \.-    Hall.    l^ld.      I'l.iih,    r.x.s    In.;   dd    xvH- 
651;   316    text   illustrations.      $;i    (12   C),    n.-t. 
There  is  a  growing  interest  in  promoting  the  use  of  mathe- 
matics   in    enKineerinR-    work.      Teachers    of    mathematics    are 
attemptinK    to    bring-    the    subject    down    out    of    the    clouds    so 
that   the   everyday    man   may    have   the    benefit   of   It   as  a   tool. 
At  the  same  time  the  disciplinary  value  of  the  subject  Is  being 
kept   in   mind,   for  all   agree   that    the    mental   processes   neces- 
sary  in   the  solution   of   problems    by  mathematical  means  are 
the   same   as   those   required    In   all   analysis   of    howev.-i-    prac- 
tical a  nature.      Under  th.-se  lircumstanci-s  ev.-ry  contribution 
in    the    field    of    the    mathi-matical    instruction    of    enKin.-.-ring 
students   is   weleom.-. 

Mr.  Koch's  book  is  an  attempt  to  correlate  mathematleai 
principles  with  their  application  to  electrical  and  allied  prol>- 
lems.  Like  many  other  textbooks,  it  has  been  "tried  out"  uii 
the  author's  students,  in  this  case  at  the  Tratt  Institute  in 
I'.rooklyn.  In  his  judgment  "the  book  has  demonstrated  its 
usefulness  as  a  powerful  and  interesting  presentation  whic-h 
has  promoted  the  student's  fidelity,  poise,  common  sense  and 
tact  In  his  applied  work  and  in  subsequent  success  in  for.-- 
manship,  superintendence  and  in  other  executive  and  admin- 
istrative positions."  How  Mr.  Koch  has  d*'veloped  his  course 
to  accomplish  these  results  is  outlined  below. 

The  general  plan  involves  a  division  into  three  parts:  (1) 
The  transformation  and  interpretation  of  formulas,  and 
direct-current  problems,  (2)  the  graphs  of  formulas  and  the 
formulation  of  graphs,  and  (3)  vectors  and  vector  diagrams 
and  alternating-current  problems.  There  is  a  mass  of  infor- 
mation on  these  subjects,  the  whole  being  a  curious  assem- 
blage of  lower  and  higher  mathematics,  mechanics,  physics 
of  electric  circuits  and  apparatus,  construction  and  theory 
of  electrical  machinery,  electrical  measuring  instruments  and 
measurements. 

The  first  quarter  of  the  book  Is  taken  up  with  a  review  of 
elementary  arithmetic,  algebra,  trigonometry  and  geometry, 
evidently  intended  as  a  basis  for  a  rapid  and  practical  review 
of  the  fundamentals.  This  part  is  non-electrical.  Then  follow 
nine  chapters  dealing  largely  with  electric  and  magnetic  cir- 
cuits. These  chapters  are  virtually  collections  of  problems 
which  can  be  solved  b\-  means  of  the  fundamental  operations 
previously  illustrated.  Part  I  ends  with  chapters  on  mensura- 
tion, quadratics  and  problems  on  the  strength  of  materials. 
Part  II  contains  chapters  on  mathematical  subjects,  particu- 
larly showing  the  nature  of  graphs  and  operations  upon  them. 
The  topics  covered  are:  The  use  of  squared  paper,  linear 
graphs,  non-linear  algebraic  equations,  eccentricltj-  of  conies, 
the  formulation  of  graphs,  the  use  of  polar  paper,  solving 
formulas  by  charts,  measurement  of  angles,  harmonic  motion, 
rates,  derivatives,  integrals  and  experimental  curves.  This 
Section  makes  little  use  of  electrical  Illustrations.  It  ends 
with  a  chapter  on  electrical  measurements  and  measuring  In- 
struments. Part  III,  which  treats  of  alternating-current 
problems,  consists  almost  entirely  of  illustrative  electrical 
problems  and  is  more  of  a  treatise  on  electricity  than  mathe- 
matics. 

Mr.  Koch's  book  illustrates  what  is  almost  sure  to  result 
when  the  teacher  of  mathematics  attempts  to  apply  his 
mathematics  to  engineering  problems  in  the  class-room. 
That  is.  he  teaches  more  physics  than  he  does  mathematics. 
In  this  book,  of  somewhat  more  than  600  pages,  the  whole  field 
of  electrical  engineering  is  covered.  Some  of  the  electrical 
problems  are  of  most  advanced  character.  It  Is  true  that 
problems  must  be  made  interesting  to  have  them  appre- 
ciated, but  it  Is  doubtful  If  mathematics  can  be  taught  as 
an  adjunct  to  physics  and  engineering.  In  this  case  many  of 
the  problems  which  appear  near  the  end  of  the  book  and 
which,  therefore,  would  be  assumed  to  be  advanced  from  the 
mathematical  standpoint,  involve  practically  no  mathematics. 
They  do.  however,  require  for  their  solution  a  knowledge  of 
the  construction  of  electrical  apparatus  and  of  its  character- 
iatics.  It  seems  to  the  reviewer  preferable  to  treat  mathe- 
matics, electrical  physics  and  electrical  engineering  in  sepa- 
rate courses  and  In  the  order  given.  Illustrations  drawn 
forward  Into  a  course  in  mathematic-s  tend  to  confuse  the 
main    purpose    of    the    Instruction       Mathematics    can    be    made 


lauKlble  and  IntereHtlng  without  loading  It  with  advaii.e.i 
electrical  theory,  the  physlcH  of  which  Is  far  more  dllflcult  f.,r 
thu  student  to  undersland  than  Is  the  mathematlcH.  If  this 
point  of  view  IH  the  correct  one.  Mr.  Koch's  book,  which  gives 
evidence  of  careful  preparation  and  which  Is  copiously  Illus- 
trated with  problems  and  diagrams,  should  b.-  more  useful 
to  the  advanced  student  and  the  .-nglneer  for  reference  and 
review  than  to  the  student  of  elementary  mathematics.  It  Is 
to  be  ccmimended  for  th.-  consistent  attempt  to  make  everv 
statement  tangil)le  and  concrete.  The  author's  Italicized 
observations."  which  are  Inserted  at  frequent  Intervals  state 
fundamental    principles   In    <on<-lHi-   language 


How  To  Build  a  Railroad 


U.-vii-wed   by 
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RAILROAD  CONSTRUCTION—By  Charles  Lee  (Jrandall  M 
Am  Soc.  (  B.,  Professor  of  Railroad  Engineering  and 
rrR^Arn.n"^^"*''!'  M.  Am.  Soc.  C.  E..  Assistant  Pmfesso? 
of   Railroad    Engineering,    Cornell    University       New    York 

vm.V9?''°7"Q    m'^'^/^y,-"'"    ?°"'^    Co.      Cloth;    6x9  7n. ;    pp 
vlll-t321;    79    Illustrations.      JS.    net. 

Railroad  construction  has  made  vast  strides  In  the  last 
few  year.s.  and  heavy  and  complex  work  Is  being  accomplished 
IB  a  skillful  and  permanent  manner,  under  efficient  engineer- 
ing direction  and  supervision,  by  contractors  with  competent 
Held  organizations,  handling  a  plant  that  is  designed  and  so 
distributed  as  to  obtain  its  maximum  working  capacity.  On 
railroad  construction  of  magnitude,  embracing  large  quanti- 
ties of  concrete  masonry,  d.-ep  cuts,  high  fills  and  extensive 
and  complicated  tunnel  building,  the  largest  percentage  of 
the  work  Is  done  by  machinery  and  transportation  equipment, 
and  the  character  of  construction  that  formerly  required  years 
to  complete  is  now  reckon. -.1   in  months. 

The  book  before  us  touches  practically  all  the  principal 
steps  in  the  construction  of  a  railroad  from  the  location  of 
the  line  to  laying  the  track  and  completing  the  railroad 
ready  for  operation,  and  gives  a  good  general  Idea  of  the 
details  re<iuiied  in  properly  executing  such  an  undertaklng.t 
It  brings  down  to  date  facts  about  building  railroads  that 
are  very  useful,  not  only  to  the  young  engineer,  but  also  to 
those  who  have  constructed  miles  of  railroad.  It  treats  In 
a  plain  and  practical  manner  the  essentials  of  railroad  con- 
struction and  gives  examples  of  standards  that  are  the  prod- 
uct   of    years    of    experience    on    various    railroads. 

In  dealing  with  unit  contract  price  for  grading,  however, 
the  authors  seem  to  lean  toward  classification  of  materials, 
while  in  work  of  any  magnitude  there  is  a  rapidly  growing 
tendency  toward  unit  prices  without  classification,  and  with 
keen  competition  among  contractors  a  reasonable  unit  price 
is  obtained,  the  work   expedited  and   controversies  avoided. 

As  a  whole  "Railroad  Construction"  Is  a  useful  book  for 
any  engineering  library  or  ti-chnical  school,  as  it  treats  of 
the  actual  and  real  work  in  railroad  construction  and  Is  not 
filled  out  with  fine-spun  theories  that  are  useless  to  engineers 
of  action  who  accomplish  lasting  results  in  railroad  construc- 
tion. 


An  interesting  bulletin  on  "Sand  Available  for  Filling 
Mine  Workings  in  the  Northern  Anthracite  Basin  of  Penn- 
sylvania" has  been  Issued  by  the  Bureau  of  Mines  ( Wash- 
ington, D.  C).  The  report  does  not  describe  ••nglneering 
methods,  but  is  devoted  chiefly  to  available  sand  deposits  for 
use  for  the  purpose  stated.  It  may  be  explained  that  the  ob- 
ject of  filling  coal-mine  workings  with  sand  or  waste  ma- 
terials by  some  hydraulic  means  Is  to  make  it  possible  to  re- 
duce the  volume  of  coal  left  for  pillars.  The  following  para- 
graph from  the  prefatory  note  is  of  sufficient  interest  to 
be  worth  quoting: 

This  small  bulletin  by  Mr.  Darton  Is  not  Intended  as  a 
contribution  to  the  engineering  features  of  the  methods  of 
flushing.  What  Mr.  Darton  was  requested  to  do,  and  en- 
deavored to  do,  was  to  bring  together  in  as  short  a  space  as 
practicable  the  results  of  his  own  observations  and  the  ob- 
servations of  others  concerning  the  general  character  and 
distribution  of  the  unconsolidated  materials  available  for 
filling  the  mine  workings  in  the  northern  anthracite  field  of 
Pennsylvania.  It  is  hoped  that  this  volume  mav  be  of  some 
service  to  the  engineers  who  are  endeavoring  to  work  out  in 
detail  the  problems  that  must  be  solved  before  it  will  be 
possible  to  determine  definitely  the  extent  to  which  it  may 
be  practicable,  under  the  economic  conditions  existing  at  the 
present  time,  to  use  the  flushing  system  In  filling  the  mine 
workings  of   the   anthracite   region. 


«  J.;  /'^.'^  general  introduction  a  chapter  is  given  to  each 
of  the  following  subjects:  Earthwork.  Rock  Excavation.  Tun- 
neling.   Masonry.    Foundations.    Culvert    and    Bridge    Masonry. 
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An  Exhaustive  Book  on  Worm  Gearing 

Reviewed   By   JOHN   J.    FLATHER* 

WORM  GEARING — By  Hugh  Kerr  Thomas,  A.  M.  Inst.  M.  E. 
New  York  and  London:  McGraw-Hill  Book  Co.  Cloth; 
6x9   in.;  pp.  ix  +  S6;   33  illustrations.      S1.51".    net. 

Notwithstanding  the  fact  that  worm  gearing  and  spiral 
gears  have  come  into  extensive  use  of  late  years  with  cer- 
tain classes  of  machinery,  the  opinion  is  still  prevalent  that 
worm  gearing  is  necessarily  short  lived  and  inefficient.  Much 
has  been  written  in  the  technical  periodicals  concerning  this 
little  understood  subject,  but  the  material  is  not  generally 
available  to  the  designer.  The  subject  has  also  been 
treated  in  the  various  books  on  machine  design,  but  as  might 
be  expected  in  any  treatise  which  covers  the  whole  field  of 
machine  design  the  presentation  of  any  portion,  such  as 
worm  gearing,  must  of  necessity  be  brief.  Halsey's  little 
book  on  "Worm  and  Spiral  Gearing."  published  ten  years  ago. 
has  been  used  by  designers  with  a  good  deal  of  satisfac- 
tion but  the  present  work  is  believed  to  be  the  first  of  its 
kind    to    deal    exhaustively    with    worm    gearing. 

Primarily  the  subject  has  been  treated  in  its  application 
to  automobiles,  in  which  use  the  author  has  had  a  wide  ex- 
perience. However,  the  principles  of  design  based  on  com- 
plete analyses  of  the  problem  are  applicable  to  any  case 
where    worm   gearing  may   be   employed. 

As  the  author  points  out.  "since  the  early  days  of  ex- 
periments so  much  actual  experience  in  daily  use  with  worm 
gears  of  all  sizes  has  been  possible  that  it  can  now  be  said 
that  something  approaching  finality  has  been  reached,  and 
the  art  of  making  worm  gearing  has  been  placed  upon  a 
substantial    foundation." 

It  is  probable  that  the  method  of  construction  of  worm 
gears  has  as  much,  if  not  more,  to  do  with  the  high  efficiency 
obtained  than  the  application  of  exact  theory.  In  this  respect 
the  discussion  of  choice  of  materials  and  method  of  manu- 
facture constitutes  a  valuable  part  of  the  book.  Efficiencies 
of  99.5":;  and  over  are  only  obtained  by  the  employment  of 
extra  rigid  machinery  and  the  exercise  of  the  greatest  care; 
but  where  such  precautions  are  taken  the  above  efficiencies 
will  result  under  favorable  circumstances,  provided  the 
mounting  be  equally  rigid. 

In  discussing  the  efficiency  of  worm  gears  the  author 
shows  that  for  the  usual  lead  angles  the  efficiency  may  be 
obtained    with    sufficient    accuracy    for    all    practical    purposes 

from  V  =  ~  where  /*  is  the  coefficient  of  friction.  For 
automobile  gears  running  In  an  oil  bath  M  is  assumed  at 
0.002,  from  which  an  efficiency  of  99.8%  is  obtained.  This 
high  value  appears  to  be  corroborated  by  various  tests.  In 
these  cases  it  is  assumed  that  the  sliding  friction  of  worm 
gear  is  substantially  the  same  as  the  sliding  friction  of  a 
Journal  In  Its  bearing:  and  further,  that  the  tooth  pressure 
and  velocity  are  such  as  will  permit  the  inclusion  of  a  film 
of  oil   between   the   sliding  surfaces. 

It  seems  rather  Illogical  to  deduce  an  expression  for  the 
included  angle  of  worm  thread  based  on  the  angle  of  lead,  as 
shown  in  Chapter  V,  pp.  22-26.  and  then  adopt  a  uniform 
angle  of  60°  for  all  gears;  this  does  not  agree  with  the  de- 
ductions determined  on  the  theory  of  reversibility:  however, 
in  explaining  this  divergence  the  author  states  that  the 
practical  advantages  of  a  uniform  Included  angle  are  nu- 
merous, and  that  the  perfection  of  workmanship  obtained  In 
modern  worm  gears  affects  neither  the  reversibility  nor  the 
efficiency. 

There  appears  to  be  a  slight  confusion  In  the  use  of  the 
symbols  for  tooth  pressures  In  which  the  torque  Is  used  as  a 
force  In  pounds  Instead  of  as  a  moment  In  Inch-pounds. 
Other  minor  Inaccuracies  of  statement  are  noted  but  the  in- 
tent Is  evident  and  no  serious  difficulty  should  be  encountered 
In  laying  out  a  worm-gear  drive  In  any  case  which  might 
arise  In  practice. 

This  book  will  be  received  as  a  welcome  addition  by  the 
machine  designer  for  It  carries  with  It  the  stamp  of  authori- 
tative statement. 


A    MANUAI,.   OF    CEMENT    TESTING— For    the    Use    of    Engi- 
neers and  ChemlHtH  In  Colleges  iind  In   the   Field.    By   Wil- 
liam   Allyn     RI<hardH.    B.    .S     In    M.    E,,    Instructor    In    I'nl- 
versltv  of  Chicago:  and  Henry  BrlggH  North.   U.  Sc.   Asso- 
ciate f'rofesHor  of  Chemistry,  RutgiTS  College.     New  York: 
D.   Van   Nostrund   Co.      Cloth:   BxS  In.;   pp.   vll  +  137;   &4    text 
Illustrations.      fl.GU.    net. 
The   requirements   of  cement    testing  arc   fully   set   forth   In 
the   Standard    Spccincatlona   adopted   by   the   American   Society 
of  Civil    Engineers  and   the   American  Society   for  Testing  Ma- 
terials,   but    the    technique    of    testing,    that    Is.     the     precise 


•ProfisBor   of  Mechiinlcol    Engineering.   University  of   Min- 
nesota. Minneapolis.  Minn. 


methods  and  apparatus  needed,  varies  somewhat  with  the 
different  laboratories.  The  manual  before  us  outlines  stand- 
ard methods  and  describes  standard  apparatus,  the  adoption 
of  which  has  been  shown  to  satisfy  the  specification  require- 
ments   noted    above. 

The  book  describes  briefly  the  nature  of  Portland  cement, 
takes  up  in  sequence  the  methods  of  making  the  various 
standard  tests,  describes  the  necessary  laboratory  equipment 
and  finishes  with  a  section  of  27  pages  on  the  chemical 
analysis    of    cement. 


Some  British  Municipal  Engineers 

THE  CIVIC  ENGINEERS  WHi  i  S  WHO — ConipiUd  by  the 
Editor  of  "The  Surveyor  and  Municipal  and  County  En- 
gineer.' London:  The  St.  Brides  Press.  Paper;  4x6  in.; 
pp.  120.     2/6.   net. 

Commendable  enterprise  has  been  shown  by  the  publishers 
of  "The  Surveyor  and  Municipal  and  County  Engineer"  In 
gathering  and  publishing  a  series  of  about  200  biographical 
sketches  of  the  leading  municipal  engineers  of  England  and 
Wales.  Besides  what  we  should  here  call  city  engineers,  and 
a  few  engineering  heads  of  water  departments,  the  list  In- 
cludes a  leading  official  chemist  or  two,  and  the  secretaries  of 
some   of  the   principal    engineering   societies   of  Great   Britain. 

The  editor  states  in  the  foreword:  "Obviously  it  has  been 
necessary  to  ask  the  subjects  of  most  of  the  biographies  to 
supply  the  facts  incorporated,  but  for  the  comments  in  some 
cases  added  the  editor  is  solely  responsible."  This  plan  has 
Its  advantages,  but  in  reading  some  of  the  sketches  one  would 
like  to  know  what  part  of  the  statements  made  came  fron» 
the   subjects   of  the   sketches,   and   what   from   the  editors. 

It  is  charitable  to  suppose  that  such  words  as  those  quoted 
In  the  next  paragraph  were  written  by  the  editor,  but  on* 
cannot  help  having  a  suspicion  that  the  subject  of  the  sketca 
had  a  hand  in  the  neat  little  advertisement  for  a  proprietary 
article,  which  appears  in  the  opening  sentence.  We  quote 
as    follows: 

Probably  Mr. name  will   be  longest  preserved  as 

the  inventor  of  "Tarmac."  a  special  form  of  tar-macadam, 
which  has  been  widely  adopted,  with  most  satisfactory  re- 
sults, as  an  almost  ideal  form  of  impervious  road  construc- 
tion. Not  only  is  the  material  itself  a  boon  to  the  road  en- 
gineer,  but   its  invention,   and   the  special   study  Mr. 

has  for  long  made  of  the  science  of  road  construction  gen- 
erally, have  undoubtedly  given  to  the  better  roads  movement 
an    impetus   for   good,    the    full    benefit    of   which    has    not    yet 

been    seen.      Personally.    Mr.    is   immensely    popular 

with  all  who  know  him.  Neither  the  wear  due  to  his  almost 
reckless  indulgence  in  work  nor  the  toll  exacted  by  occa- 
sional severe  illness  has  Impaired  the  natural  cheerlness  of 
his  disposition.  Many  a  young  engineer  can  testify  that  he 
Is  ever   a   sane   counsellor  and   a    ready   helper. 

As  a   contrast   to    the    foregoing  advertisement   and    tribute 

to  Mr. popularity  and  cheerful  disposition,  we  quote 

from  a  sketch  of  Lieut. -Colonel  Alfred  Stowell  Jones,  for 
many  years'  manager  of  the  Aldershot  Military  Sewage 
Farms: 

While  serving  as  a  Lieutenant  In  the  9th  Lancers  he 
passed  the  examinations  of  the  Public  Works  Department, 
India,  in  1857,  for  employment  as  a  CIvU  Engineer,  and  grad- 
uated at  the  Staff  College  in  ISfiO.  He  was  present  at  the 
battle  of  Budleekeserai.  and  at  IJelhl  throughout  the  siege 
operations,  and  served  with  the  llth  Lancers  In  Greathed's 
pursuing  column,  being  present  In  the  actions  of  Bolundshu- 
hur  and  Allyghur  and  the  battle  of  Agra,  where  he  was 
dangerously  wounded,  receiving  a  musket-shot  wound  and 
twenty-two  sabre  cuts.  He  was  mentioned  In  the  despatches 
of  Sir  Hope  Grant  on  three  different  occasions  (Brevet  of 
Major.  Victoria  Cross,  medal  with  clasp).  lie  was  awarded 
the  VIctorl.i  Cross  for  a  gallant  action  while  serving  with 
the    9th    Lancers.      "The    cavalry    charged    the    rebels   and    rode 

through     thi'm.       Lieut.    .lones with    his    squadron, 

captured  one  of  the  guns,  killing  the  drivers,  and  with  Lieut. - 
Col.  Yule's  assistance  turned  the  gun  upon  a  village  occupied 
by  the  rebels,  who  were  quickly  dislodged.  This  was  a  well- 
conceived    act.    gallantly    executed." 

As  to  the  character  of  this  "Who's  Who."  It  may  be  stated 
further  that  the  sketches  are  In  narrative  form,  and  range 
:om  two  to  three  lines  to  as  many  pages  In  length.  A  good 
general  Idea  Is  often  given  of  the  personal  and  professional 
history  of  the  subject  of  the  sketch,  together  with  Informa- 
tion regarding  his  society  and  club  memberships  and  also  hla 
authorship  of  books  and  papers.  The  publishers  may  per- 
haps be  excused,  all  things  considered,  for  apparently  having 
referred  to  any  and  every  Important  nrllcle  written  by  th« 
subject  of  their  sketches  for  ptibllealloti  In   thidr  own  journol. 

The  plan  of  depending  upon  each  author  for  the  prepara- 
tion of  his  sketch,  and  the  nppari'ht  unwillingness  of  the 
publishers  to  bluepencll  as  freely  as  might  b<>  expected,  lead* 
to  the  Inclusion  of  a  considerable  number  of  trivial  Incldi-nlB 
and  to  the  recording  of  minor  pieces  of  work.  As  example! 
we  may  note  the  following  statements:  "He  revised  the  de- 
sign for  a  4.000,000-Kallon  [Imp.]  brick-covered  service  reser- 
voir, thereby  reducing  the  estimated  cost  by  £7000  [what 
could    the    original    estimate    have    been? — Ed.),    and    reported 
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on  thf  tUslBiis  of  three  more  such  resirvDlra  ot  1,000. OUO  Bul- 
lous capacity  each."  This  same  ennlrieer.  we  are  told,  has 
checked  (not  merely  once)  "at  different  limes  the  whole  of 
the  stresses  In  son)e  steel  railway  brIdKes,  IncludlnK  a  swliiK 
lirldne  146  ft.  lonK.  and  three  NlKlrder  brldttes  050  ft..  370 
ft.  and  360  ft.  long,  respectively" — and  he  lived  to  tell  the 
tale.  However.  It  Is  only  fair  to  quote  the  explanation  which 
follows:  "The  chief  interest  In  these  was  the  different  meth- 
ods of  erectintJ  them,  which  caused  ties  to  act  as  stiuts  and 
vice    versa,    besides    other    complications." 

Doubtless  some  of  these  small  items  of  piofessional  wuik 
will  be  cut  out  of  future  editions.  Most  <.r  the  subjects  of 
sketches  have  had  too  good  a  sense  of  pi  niiorlliiM.  nnd  of 
humor   as   well,    to   go   Into   such   mlnutiic. 

The  "Who's  Who"  as  a  whole  Is  a  creditable  production, 
which  we  hope  will  be  continued  and  at  the  same  time  ex- 
tended to  include  many  more  names.  A  little  systematizlnK 
would  save  enough  space  to  make  it  possible  to  include  many 
brief  sketches.  As  a  matter  of  utility,  only  a  few  lines  are 
really  needed  in  the  case  of  a  majority  of  the  names  which 
migrht  properly  be  Included  In  such  a  volume.  The  briefer 
sketches  could  be  gradually  expanded  year  by  year,  as  op- 
portunity or  occasion  arose. 
I1I1.   V.nii.   Lit.   Set    .Ian.   2-1 


Drawing  and  l>escriptive  Geometry 

Reviewed  by  RtXSSITKU    R.    I'liTTIOR* 

MECHANICAL  DRAWING^A   Treatise  on   Technical   Drawing 
as    Expressed    throuKh    the    Medium    of    the    Graphic    Lan- 
guage.    By  Otho  M.  Graves,  Assistant  Professor' of  Graph- 
ics,   Lafayette    College:    author    of   "Orthographic    I'rojec- 
tlon."     Easton,  Penn.:  The  Chemical  Publishing  Co.    Cloth; 
6x9  in.:  pp.  vi  +  13S;   9S   text  figures  and  22  plates,      yi. 
DKSCRII'TIVE    GEOMETRY— By    Adam    V.    Millar,    Assistant 
Professor   of   Drawing,    and    Edward    S.    Maclin,    Instructor 
in     Drawing,    University    of    Wisconsin.       New    York    and 
London:   McGraw-Hill   Book   Co.     Cloth;   5xS   in.;   pp.   vii  + 
131;    78    text    figures.      $1.50,    net. 
Mr.  Graves  has  given  to  the  world  an  orthodox  elementary- 
textbook  on  mechanical  drawing,  no  worse  and  no  better  than 
a    number   of    its    predecessors.      After    the    inevitable    opening 
chapters   on   the   use   of   instruments   and   on   general    instruc- 
tions,  comes   one   on   lettering.      This   is   followed    by    chapers 
on  the  construction  of  the  conic  sections,  orthographic  projec- 
tion,  working  drawings,   bolts  and   screw  threads,  and  a  final 
chapter    on    tracing    cloth    and     blueprinting.       A     refreshing 
feature   of  the   chapter  on   lettering   is   the   generous  acknowl- 
edgment  given    to   the    work    of  Charles    W.    Reinhardt    as    the 
originator    of    the    system    of    lettering    presented.      Many    au- 
thors who  have   drawn   more   heavily  on   Mr.   Reinhardt's  book 
on    lettering    have    been    less    honorable.       In    the    chapter    on 
orthographic   projection   is  a   long   list   of  problems   consisting 
of  orthographic   drawin.-js   to    be    made    by    the    student   of   ob- 
jects  represented   in    the   text   by  dimensioned   isometric  draw- 
ings. 

The  conventional  representations  of  screw  threads  given 
in  the  chapter  on  bolts  and  screws  include  the  method  in 
which  the  thread  is  represented  by  a  series  of  light  lines 
drawn  completely  across  the  projection  of  the  screw  alternat- 
ing with  a  series  of  heavier  lines  drawn  only  half  way  across. 
The  author,  however,  was  apparently  ignorant  that  this 
method  can  be  made  to  add  clearness  to  the  drawing  by  serv- 
ing as  a  form  of  shade  lining,  for  the  illustrations  repeatedly 
show  the  short  heavy  lines  drawn  on  the  wrong  side.  An- 
othei-  error  and  one  which  reflects  not  only  on  the  author, 
but  the  publisher  as  well,  is  the  systematic  misspelling  of 
the    word    "frustum"    both    in    illustrations    and    text. 

The  appendix  outlines  an  elementary  course  in  drawintr 
and  lettering  and  concludes  with  a  set  of  instructions  for  22 
plates  for  such  a  course.  These  instructions  are  supplemented 
by  illustrations  consisting  for  the  most  part  of  sketches, 
partly  completed  drawings,  etc..  to  assist  the  studetit  in  pre- 
paring  the   plates. 


The  excuse  given  by  Messrs.  Millar  and  Maclin  for  adding 
!■>  the  long  list  of  textbooks  on  descriptive  geometry  already 
on  the  market  is  the  endeavor  "to  make  the  subject  easier 
lur  the  student,  to  help  the  student  visualize  magnitudes  in 
space  and  to  present  the  subject  more  nearly  in  accord  with 
iiimmercial  practice."  These  three  things  are  accomplished, 
it  is  claimed,  at  one  fell  swoop  by  the  omission  of  the  ground 
line.  It  is  pointed  out  that  the  relative  distances  from  each 
other  of  the  vertical  projecvtions  or  the  horizontal  projections 
of  a  group  of  points,  and  not  their  distance  from  the  ground 
line,    is   the   thing   to    be    emphasized.      The    ground    line    is.    of 
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course,  understood  In  nil  cniiea  to  be  nt  rlKht  nnKlcH  (o  the 
line  Joining  the  horizontal  and  vertical  projection  of  any 
Klven  point,  but  It  is  not  drawn  In  on  the  dlaKrums.  Till* 
omission  is  expected  to  center  thi-  Hludent'H  attention  on  the 
object  In  space  instead  of  on  the  planeH  of  projection.  As  u 
furthc-r  step  toward  briiiglnK  the  subject  Into  accord  with 
commercial  practlci'.  the  authors  use  Ihlrd-tiuadninl  projec- 
tions   Instead    of    llrHl-quadrant. 

There  will  be  siinie  dlllirenee  of  opinion  In  regard  to  the 
cfllcacy  of  omitting  the  ground  line  as  a  means  for  maklni!' 
Ihe  subject  easlei-  for  the  student  and  as  on  aid  In  developing 
Ills  jiowers  of  visualization.  The  authors  state,  however,  that 
this  melhiKl  has  been  used  at  the  University  of  WisconMln 
•fur  sunn-  lime"  and  that  the  results  have  been  most  satls- 
factory.  .\part  from  the  omission  of  the  ground  line,  the 
book  is  chiefly  distinguished  by  Its  conciseness  and  by  the 
generously  long  lists  of  problems  given  In  connection  with 
each    chapter. 

A    RcnTurkable    Baok  on  Steam 
Turbines 

Reviewed  by  H.  E.  LoNGWELL' 
STEAM  TURHINE.S:  THEIR  THEORY  AND  CONSTRUCTION 
i;v  II  Wilda.  Translated  from  the  German  by  Chas. 
Sailer  and  revised  and  adapted  to  English  pracl  ce. 
I  Being  Vol.  V  of  the  "Broadway  Series  of  Engineerinif 
Handbooks."]  New  York:  D.  Van  Nostrand  Co.  London. 
Scott.  Greenwood  &  Son.  Cloth.  4x7  in.;  pp.  Ix  +  191: 
104    text   illustrations.      $1.25    (3/6).    net. 

One  is  inclined  to  suspect  that  this  book,  which  Is  one  of 
"The  Broadway  Series  of  Engineering  Handbooks,"  was 
written  to  order  in  accordance  with  rigid  specifications  cov- 
ering only  the  size  and  the  price.  The  first  two  chapters 
(71  pages)  are  devoted  to  a  theoretical  consideration  of  the 
subject.  The  four  remaining  chapters  are  taken  up  with 
descriptive  matter  of  the  most  superficial  and  inadequate 
character.  The  book  has  no  preface.  It  gives  no  information 
regarding  the  author  and  the  translator  other  than  their 
names.  Whether  or  not  it  was  a  reasonably  sane  work  in 
the  original  German,  it  is  impossible  to  conjecture.  As  done 
Into  English,  it  is  nothing  short  of  delirious. 

As  an  index  to  the  quality  of  the  book,  the  following 
extracts — which  are  by  no  means  exceptional — will  suffice 
(black-faced   type    mine): 

The  theoretical  work  done  in  a  turbine  is  determined  by 
the  nvnilnble  Iohn  of  bent. 

The  velocitv  of  the  steam  at  its  outlet  from  a  reaction 
turbine  must  be  less  than  at  its  outlet  from  an  impulse  tur- 
bine,   energy    being    given    up    continuously. 

Since  in  "reaction  turbines  the  loss  of  heat  in  the  exhaust 
steam  is  usually  only  about  one-half  of  that  in  the  impulse 
turbine — on  the  assumption  of  equal  peripheral  speeds — it 
follows  that  the  reaction  turbine  must  have  about  twice  as 
manv   pressure   stages   as   an   equivalent    impulse   turbine. 

Clearance  Losses:  In  single  impulse  turbines  ( De  Laval. 
Fig,  15).  the  steam  which  flows  through  the  nozzle,  but  does 
not  impinge  upon  the  wheel,  possesses  no  useful  kinetic 
energy  A  reduction  of  the  wheel  friction  can  be  brought 
about"  bv  superheating  the  steam  in  the  turbine  casing,  and 
by  giving  the  laterally  escaping  steam  a  rotary  movement 
in  the  direction  of  the  rotor.  The  gain  in  power  attained  in 
this  way  is.  however,  immaterial  in  comparison  with  the 
clearance  loss.  ,  ,        , 

In  turbines  with  a  single  pressure  stage  and  several  veloc- 
ity stages,  the  clearance  losses  are  always  fairly  large  on 
account  of  the  InerenMe  of  volume  of  Hteam   HowlnB  throuKh. 

A  characteristic  feature  [of  the  Zolly  turbine]  is  the  radial 
widening  of  the  rotor  vanes,  this  giving  a  delivery  angle 
smaller  than  the  entering  angle.  Owing  to  the  outwardly  in- 
creasing sectional  area  between  the  vanes  of  the  rotors,  the 
steam  expands,  and  although  there  are  no  expansion  nozzles, 
the  Zbllv  turbine  must  be  regarded  as  a  multiple-stage  im- 
pulse turbine  without   velocity  staging. 

All  of  this,  and  much  more  of  a  like  nature,  is  hopeless 
gibberish,    devoid   of   any   gleam    of   intelligence. 

On    page   62   is   the   following; 

The  indicated  steam  consumption  ("i  may  be  set  down  lor 
impulse  turbines  at 
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Equation  46  is  correct  for  determining  the  steam  con- 
sumption of  an  impulse  turbine  of  lOO'/r  efficiency,  but  one 
wonders  why  it  does  not  apply  equally  well  to  any  other  type 
of  turbine  of  100',;   efficiency. 

Speaking  of  the  use  of  turbines  for  driving  centrifugal 
blowers,  the  author  gives  us  the  following  interesting  in- 
formation: 
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Thus  a  10-in.  blower  driven  by  the  first  named  [De  Laval] 
turbine  at  a  speed  of  335  revolutions  per  second  and  a  water 
gage  pressure  of  224  in.  delivered  1  cu.tt.  of  air.  4  hp.  being 
required   for  a   working   pressure   of  145   lb.    per    sq.in. 

As  in  the  case  of  centrifugal  pumps,  it  is  possible  D\ 
coupling  several  blowers  together,  to  deliver  air  ■  at  a  pres- 
sure of  90  lb.  per  sq.in..  with  an  expenditure  of  3o0  hp. 

It  is  a  pity  that  the  limited  size  of  the  volume  did  not  not 
allow  the  author  to  explain  how  the  blower  driven  "at  a  water 
gage  pressure  of  224  in."  succeeded  in  delivering  1  cu.ft.  of 
air  at  a  working  pressure  of  145  lb.  per  sq.in..  and  how  long 
it  required  to  accomplish  this  feat.  The  average  reader  would 
also  be  interested  to  know  why  there  is  no  apparent  limit  to 
the  quantity  of  air  that  may  be  delivered  against  a  pressure 
of  90  lb.   per  sq.in..   with  an  expenditure  of  350   hp. 

Naturally    the    author    dallies    a    little  _ 

with  the  temperature-entropy  diagram, 
which  in  some  instances  he  interprets  in 
a  way  that  is  surpassingly  grotesque. 
For  example,  on  the  conventional  dia- 
gram for  saturated  steam  (reproduced 
herewith)  the  hatched  portion  is  said  to 
represent  "a  product  of  temperature  and 
entiopy.  ami.  therefore,  the  Hmolint  of 
heat  in  H.l.il.  «vhlc-h  nili»t  lie  spent  in 
ronvertine  Haturated  nteiim  at  17B=  Into 
Hatoratril   ntram    at   :««   "    (black-faee    type   mine). 

The  book  throughout  tells  so  plainly  its  own  story  of  piti- 
ful incompetency,  that  to  offer  it  as  a  serious  work  on  an 
important  branch  of  engineering,  is  an  imposition  on  the 
confidence  of  the  public.  If.  however,  anyone  should  he  de- 
sirous of  getting  a  real  bargain  in  "piffle."  the  book  can  be 
recommended  unhesitatingly,  as  containing  the  largest  amount 
of  this  commodity  that  has  ever  been  offered  for  the  modest 
sum  of   one  dollar  and  twenty-five  cents. 
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TR.W.SMI.SION    LINE    FORMULAS    FOR   ELECTRICAL    ENGI- 
XEEK.S    AND     EN<1INEKRING    STUDENTS.       By     Herbert 
Bristol    Dwight.    .\ssoc.    Am.     Inst.    E.    E.      New    York:    D. 
Van  Nostrand  Co.     Cloth;  5x8  in.;  pp.  vi  +  137;  illustrated. 
$2,   net. 
The    author    of    this    book    has    appreciated    the    lack    of    a 
collection    of    easily    applied    formulas    for    the    calculation    of 
the    electrical    characteristics    of    high-tension    lines,    and    has 
attempted    to   produce   a    collection    that    would    be    useful,    not 
only    to    the    practicing    electrical    engineer,    but    also    for    the 
use    of    students    in    the    classroom.      He    has    appreciated    the 
fact,   too  often  lost  sight  of.   that  the  shorter  and   lower  volt- 
age lines  do   not   need   the  same   refined   method  of  calculation 
as   those    of  moderate   length   and   voltage;    while   at    the   same 
time    he     has     included     the     more     complicated     formulas     for 
use    on    lines    of    greatest    length    and    highest    voltage.      The 
author   has  Inserted   in   the   various  chapters   actual   examples, 
so  that  the  application   of  the  formulas   Is  easily  learned,  and 
one  who  uses  them  Infrequently  should  not  find  any  difficulty 
In   securing   correct   results. 

The  author  has  also  realized  that  in  many  cases  It  is  nec- 
essary for  an  engineer  to  secure  approximate  results  quickly 
with  but  little  calculation,  and  so  he  has  included  a  very 
good  chart  by  means  of  which  one  can  easily  obtain  results 
that  are  close  enough  for  the  purpose  of  making  pre- 
liminary calculations  and  estimates  on  high-tension  transmis- 
sion lines,  which  method  Is  explained   In  Chapter  III. 

In  Chapter  TV  are  given  the  formulas  for  short  lines,  In 
case  one  wishes  more  careful  results  than  the  chart  would 
Klve.  These  formulas  are  easily  understood,  and  are  to  bi' 
used  for  lines  up  to  twenty  miles  In  length.  For  longer 
lines,  where  the  capacity  of  the  line  must  be  considered,  the 
"K"  formulas.  Chapter  \'.  are  to  be  used,  and  Hutllclently 
good  results  can  be  obtained  for  lines  up  to  two  hundred 
miles  In  length.  As  stated,  these  do  not  take  Into  account 
the  losses  from  corona  or  insulator  leakage,  which  factors  do 
not  become  serl'ius  until  a  voltage  of  lOO.ciOi)  or  over  Is  used. 
Chapter  VI  takes  up  thi-  solution  of  the  problem  by  means 
of  the  convergent  series.  In  case  a  vi-ry  can-ful  calculation 
In  desired,  which  will  Involve  the  leakage  conductance  of  the 
line.  Including  corona  loss  and  Insulator  leakage.  These  are 
applicable  for  lines  of  any  length  and  voltage  and  will  give 
an   great    accuracy    as    is    possible. 

I'art  II  gives  the  th«-ory  used  In  making  up  the  formulas 
and  tables  and  Is  useful  to  a  good  understanding  of  them. 
It  takes  up  the  usual  topics  of  temperature  olTecta.  reaclani-e 
capacity,  akin  vOect,  etc.      I'art  III  Is  a  solution  of  the  form- 
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uias  condensed  into  working  shape,  tables  of  resistance,  re- 
actance, susceptance,  etc.,  needed  in  using  the  various  form- 
ulas. 

In  general,  this  book  seems  to  supply  a  want  long  felt  by 
busy  engineers  for  a  collection  of  easily  understood  and  ap- 
plied formulas  for  high-tension  transmission-line  calcula- 
tion. It  is  unfortunate,  however,  that  the  author  has  not  in- 
cluded a  chapter  on  corona,  with  tables  showing  critical 
voltage  for  various-sized  wires  at  different  spacings  and 
losses  per  mile  of  circuit,  based  on  some  formulas  which  art- 
now  being  accepted  by  engineers  as  correct,  as  far  as  experi- 
ments to  date  show,  such  as  Peek's  Formulas,  given  in  th- 
Transactions  of  the  American  Institute  of  Electrical  Engi- 
neers. June.   1911.  and  1912. 


Tracing  Old  Survey  Lines 

BOUNDARIES    AND   LANDMARKS — A    Practical    Manual.      By 
A.    C.    Mulford.      New    York:    D.   Van    Nostrand    Co.      Cloth: 
5iixSi4    in.;  pp.  vii  +  89;   19   text   illustrations.      $1,  net. 
We   can    give   no    better   and   clearer   conception    of   this   In- 
structive   and     exceedingly    interesting    little    book     than    the 
author   himself   has   ingenuously    written    in    the    final    chapter 
on  the  "Responsibilities  of  the  Surveyor."     Mr.  Mulford  writes: 
This  very   brief  treatise  is  not  intended  as  a  handbook  for 
surveyors  iii  any  way;  it  is  not  didactic — it  is  suggestive  only. 
It   is   intended    to   give   a    little  light   to   men    thrown,    for   per- 
haps   the    first    time,    on    their    own    responsibility,    or    brought 
face  to  face   with  problems  which   they   have  not  met   in   their 
previous   experience.      For    the    solution    of   these    problems   no 
general  rules  can  be  laid  down;  each  man  must  work  out  his 
own   salvation.      All    that    1    hope    to   do   is   to   give   a   few    sug- 
gestions from  hard  won  personal  knowledge  which   may  make 
the    road    a    little    easier. 

The  problems  of  boundary  lie  at  the  foundation  of  all  sur- 
veying, for  one  must  know  where  a  line  is  before  he  can 
measure  it.  and  the  solution  of  these  problems  calls  for  the 
same  powei's  of  accui'ate  observation  and  of  consecutive  and 
logical  thought  that  are  demanded  for  successful  work  in  an.v 
branch  of  modern  science.  It  is  needless  to  say  that  the  suc- 
cessful surveyor  must  be  accurate  in  his  instrument  work 
and  in  his  computation:  yet,  if  he  would  really  succeed,  he 
must  go  beyond  this.  He  must  add  to  this  the  patience  to 
collect  all  the  evidence  which  can  be  found  bearing  upon  the 
case  in  hand,  together  with  the  ability  to  weigh  this  evidence 
to  a  nicety  and  to  determine  clearly  the  course  pointed  out  by 
the  balance  of  probability.  The  watchwords  of  the  surveyor 
are   Patience   and   Common   Sense. 

We  doubt  not  that  many  a  young  technical  graduate  has 
been  "stumped"  as  completely  on  some  property  or  lot  survey 
as  on  any  other  problem  he  has  ever  encountered,  at  least 
in  the  East,  where  the  original  propert.v  lines  are  very  old 
and  notoriously  indefinite.  All  the  college  textbooks  on  sur- 
veying in  the  world  are  not  worth  a  fraction  of  the  advice 
and  counsel  of  an  experienced  land  surveyor.  What  are  land- 
marks and  how  are  we  to  recognize  them  if  we  see  them;  how 
are  the  landmarks  to  be  used  provided  we  think  they  are 
recognized?  These  are  questions  upon  which  the  book  before 
us  throws  many  a  ray  of  light,  which  can  come  only  from 
one  who  has  gleaned   much  from   personal  experience. 

The  subdivision  of  property  into  house  lots,  how  It  is  coni- 
nmnly  done  and  the  problems  arising  therefrom,  are  too  well 
known  to  every  experienced  surveyor  to  need  emphasis;  In 
such  cases  the  theory  and  practice  of  surveying  are  secondary' 
to  other  considerations  when  it  comes  to  straightening  out 
and  adjusting  the  problems  of  irate  lot  owners.  .\s  the  author 
states,  "there  are  no  fixed  rules  which  can  be  laid  down  for 
the  accurate  handling  of  old  lot  layouts.  Satisfactory  results 
can  be  obtained  only  through  care,  patience  and  eommoi. 
sense   and,   above  all,   honesty." 

The  book  Is  free  from  all  mathematical  formulas.  It  does 
not  pretend  to  Instruct  In  the  theory  of  surveying:  but  it 
would  from  a  most  valuable  appendix  to  any  textbook  on 
surveying.  To  the  young  and  Inexperienced  land  surveyor  It 
will   prove  an  unfailing  source   of  consolation   and   Instruction. 


MINING    ENGINEERS'    EXAMINATION    A.VD   REPORT  BOOK 
— By    Charles    Janin,    Consulting    Mining    Engineer.      Sun 
Francisco.   Calif.:   Mining  &  Scientific   Press.      London:  Th» 
"Mining    Magazine."        Part     I,     Flexible    leather;    5x8    In.: 
pp.    94;    illustrated.       Part     II,    cardboard;    SxB    In  :    pi).    o7. 
[Fitted    In    envelope   on   back    cover   of   Part    I.  J      Complel*. 
$2.50,    postpaid,    or    Part    II.    50c. 
This   Is  a   pocket-book  designed   as  a   guide  for   mining  eii- 
glneers   In    the    examination    and    report    of   mining    properll<.«. 
Part   II  is  a  separately  bound  book  of  blank  forma  for  rei'ord- 
Ing    the   data    gleaned    from   examlnalinii.      The   directions   and 
suggestions    for    the    examination    oT   niln«-s.    placers,    and    min- 
ing  claims   and   titles  occuiiy   about    3i)   pag.-s.    while   the   other 
two-thirds  of  the   book   Is  comp.isi'd   of   mls.ellaneoiis  su'fgea- 
tloiis   anil    Information — classineaTlon    o(    Igneoua    roiks,    Htudjr 
of    ore    deposits    and    several    pages    of     <-o8t     data.     lablo»    of 
weights,    ineaDures,    money,    hydraulics,    el<'. 
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A  Survey  of  the  United  States  in  1910 

AUSTRACT  OF  THE  CENSUS — Statlstlis  of  I'opulutlon,  Ag- 
riculture, Manufactures  and  Minlntt  for  the  United  States, 
the  States  and  Principal  Titles.  Thirteenth  Census  of  the 
United  States,  Taken  In  lUlD.  WashlnKton,  I).  C:  Bureau 
of  the   Census.      Cloth;    10x12    In.;    pp.    !>es. 

Previous  abstracts  of  the  Census  have  been  published  ns 
tables  only.  In  octavo  form.  This  one  contains  text  as  well 
as  tables  and  Is  uniform  In  size  and  style  with  tnc  other  vol- 
umes comprlslnK  the  Thirteenth  Census.  Interest  and  con- 
venience alike  have  been  served  by  combining  tables  and  text 
on  each  of  the  subjects  treated.  Maps  and  diagrams  are  used 
to  advantage   . 

The  volume  Is  in  four  divisions:  Population.  Agriculture, 
Manufactures,  and  Mines  and  Quarries.  Besides  the  detailed 
contents  thei'e  is  an  Index  to  Tables,  which  will  be  appreci- 
ated  by  those  wishing-   to  look   up   special    Hgures. 

It  Is  interesting  to  note  in  passing  that  "the  population 
living  under  the  American  flag"  was  "approximately"  110,100.- 
000  In  1910.  In  the  United  States  proper  (excluding  Alaska 
and  all  outlying  possessions)  there  were  91,972,666  people  in 
1910.  Of  these.  46.3%  are  classed  as  urban  (living  In  places 
of  2500  or  more)  and  53.7  as  rural,  as  compared  with  40.5  and 
69.5%,   respectively.  In   1900,   and   29.5   and    70.5   in    1S80. 

Under  Agriculture.  12  pages  are  devoted  to  Irrigation  and 
Irrigated  Crops  (for  the  year  1909).  The  total  area  reported 
as  irrigated  was  13.738,485  acres  (not  including  rice  irriga- 
tion), which  was  1.2%  of  the  total  area  of  land  in  the  states 
where  Irrigation  was  practiced,  3.5%  of  the  land  in  farms 
and  7.9%  of  the  improved  land  in  farms.  Irrigation  works 
were  available  for  supplying  water  to  19.334,697  acres  in  1910, 
while  the  acreage  covered  by  works  completed  or  in  prog- 
ress was  31.111,142  acres.  The  irrigated  areas  included  in 
these   figures  were   located   in   17   states. 

The  manufactured  products  of  the  United  States  (exclud- 
ing Alaska,  etc.)  in  1909.  were  valued  at  520,672,052,000  and 
were  produced  in  268,491  establishments  by  7,67S,57S  wage 
earners,  salaried  employees,  proprietors  and  firm  members. 
Meat-packing  hous<  s.  foundries  and  machine  shops,  lumber 
plants  and  steel-rolling  mills  led  in  value  of  products,  in  the 
order    named. 

Mines,  quarries,  petroleum  and  gas  wells  gave  a  product 
valued  at  *1, 238. 410,322  in  1909,  or  only  some  6%  of  the  value 
of   manufactured   products. 

Finally,  it  may  be  noted  that  the  Abstract,  as  here 
briefly  noted,  will  be  published  in  as  many  editions  as  there 
aie  states.  Each  State-Abstract  will  contain  all  the  informa- 
tion given  in  the  present  volume,  plus  all  the  information 
gathered  for  that  state  except  as  to  oc:;upations.  As  there 
will  also  be  groups  of  volumes  on  the  four  main  divisions 
of  the  Census — Population,  Agriculture.  Manufactures.  Mines 
and  Quarries — it  will  be  seen  that  the  wants  of  most  in- 
dividuals and  many  libraries  will  be  served  by  one  or  at  most 
a  few  volumes,  thus  saving  a  large  amount  of  shelf  room  in 
libraries  and  effecting  no  small  economy  to  the  government  in 
printing,    binding,    storage    and    distribution. 


Telefuiiken  systems  are  described  and  the  LodRe-Mulrhcud, 
Branly-Popp,  Hochefort,  Tissot,  Popoff,  Cervera-Baverlu  and 
UeForest  systems  are  mentioned,  but  nothing  is  said  of  the 
Poulsen  and  FesaenUen  schemes,  which  are  notable  in  acme 
ways  and  more  important,  i)robably,  than  some  of  those  abovf 
noted,  though  not  developed  to  the  extent  of  the  Marconi  and 
Telefunken.  Under  "SuggestlonH  to  Operators"  Is  a  lot  of 
miscellaneous  information  on  rates  for  messageH,  location  of 
stations,  signal  alphabets  and  codes,  company  and  govern- 
ment service  Instructions,  etc.  After  the  brief  chapter  on 
telephony.   Is  a   concluding  glossary   of   terms   and    phrases. 


ON  THE  FEASIBII-ITY  OF  CONSTRUCTING  A  RESEUVOIK 
IN  PVMATUNINO  SWAMI'.  CRANFoRI)  COUNTY.  PENN. 
— Report  of  the  Water-Supply  Commission  of  Pennsyl- 
vania. Harrlsburg.  Penn.:  \Vater-Supply  Commission. 
Paper;  6x9  In.;  pp.  79;  maps  and  halftones. 
As  a  result  of  surveys  made  by  E.  E.  Haslam,  unck^r  the 
direction  of  Farley  Gannett,  chief  engineer,  the  commission 
concludes  that  a  large  part  of  the  swamp  named  could  be 
turned  Into  a  storage  reservoir,  24.7  miles  In  area  and  8.182,- 
000.000  cu.ft.  In  gross  capacity  by  building  an  earth  dam  with 
an  average  height  of  27  ft.  and  a  length  of  2910  ft.  A  draft 
of  4.3  ft.  In  an  average  year  and  of  9  ft.  in  the  driest  year  of 
the  last  35  years,  would  give  a  minimum  discharge  of  450 
sec. -ft.  (against  an  actual  20  sec. -ft.)  of  low-water  flow  in 
the  Shenango  River,  at  Sharon.  This  would  more  than  supply 
all  the  present  industrial  demands  on  the  stream.  The  reser- 
voir would  also,  the  commission  says,  "eliminate  any  con- 
siderable contribution  to  floods  from  the  150  sq. mi.  of  territory 
tributary  above  the  dam,  which  constitutes  one-quarter  of  the 
area  above  shown  and  18.7%  of  the  area  above  New  Castle. 
The  reservoir  would  add  about  "2000  primary  horsepower"  on 
the  Beaver  River,  and  would  increase  the  value  of  the  river 
water  for  cooling  purposes  by  reducing  the  high  summer 
temperatures  which  now  prevail.  In  addition  the  sanitary 
condition  of  the  river  would  be  improved.  The  estimated  cost 
of  the  project  is  $1,600,000.  A  bill  authorizing  the  Commis- 
sion to  construct  the  reservoir  and  appropriating  $400,000  for 
taking  land  which  would  be  flooded,  has  been  introduced  In 
the  Pennsylvania  legislature.  The  report  is  particularly  In- 
teresting in  view  of  the  floods  in  the  Shenango  and  Beaver 
rivers  in  March,  1913.  (See  also  note  on  proposed  flood  pro- 
tection work  at  New  Castle,  Penn..  p.  756,  "Eng.  News,"  Apr. 
10,    1913). 


The  "Journal"  of  the  American  Institute  of  Architects 
is  to  be  edited  by  C.  H.  Whitaker,  who  has  been  especially 
engaged  for  that  service.  In  "Engineering  News,"  March  13, 
1913,  p.  547,  it  was  stated  that  the  "Journal"  was  under  th** 
editorship  of  D.  Knickerbacker  Boyd.  This  was  not  entirely 
correct.  Mr.  Boyd  served  only  in  an  advisory  editorial  ca- 
pacity, the  editing,  up  to  the  enlisting  of  Mr.  Whitaker's 
services,  having  been  in  charge  of  Frank  C.  Baldwin,  chair- 
man of  the  Committee  on  Publications,  and  Glenn  Brown. 
Secretary   of  the    Institute. 


MANUAL   OF  WIRELESS   TELEGRAPHY   AND    TELEPHONY 
— By  A.   Frederick  Collins.     Third  edition,   revised  and  en- 
larged.     New   York:   John   Wiley   &   Sons.      London:    Chap- 
man   &    Hall.    Ltd.      Cloth;    5x8    in.;    pp.   xv  +  300;    129    illus- 
trations,   $1.50. 
Rapid  progress  in  the  art  of  electric-spark  communication 
has  necessitated  frequent  revision  of  all   handbooks   that  aim 
to    be    guides    to    tlie    practical    manipulation    of    apparatus    in 
service.      That    situation,    probably   as    much    as    any    universal 
acceptability   which    this   work    may    have,    explains    the    rapid 
succession  of  three  editions.     To  many.- the  inclusion  of  wire- 
less telephony  in  the  title  will  appear  a  bit  unfortunate.     The 
section    on    this    development    is    very    short    and    almost    ex- 
clusively   describes    Mr.     Collins'     work — which      is      under     a 
shadow — because     of    association    with     unfortunate     business 
manipulations. 

For  beginners  in  wireless  telegraphy  ttiis  manual  is  seem- 
ingly acceptable  as  it  lives  up  to  the  self-imposed  limitations 
of  a  rudimentary  informational  text  of  practical  nature.  First 
the  simplest  possible  system  is  described  and  the  theory  of 
operation  explained — largely  by  analogy.  Then  the  apparatus 
seen  in  commercial  stations  is  described  and  followed  by 
notes  on  the  necessary  elevated  structures  which  radiate  the 
energy  of  signals.  W'iring  diagrams  for  sending  and  receiv- 
ing circuits  are  interposed  before  some  further  theoretical 
discussions,  of  the  actions  in  the  several  parts  of  sending  and 
receiving  systems.  The  proper  adjustment  and  operation  of 
these  several  instruments  is  later  briefly  set  forth,  previous 
to  describing  the  different  makes  of  equipment.  This  last 
named  chapter  has  a  historical  outline  of  the  development  of 
the  systems  now  seen  in  commercial  form.     The  Marconi  and 


PUBLICATIONS    RECEIVED 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  griven  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all, 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  tho 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice.] 

AARDEN  RESERVOIRDAMMEN — By  A.  A.  Meyers.  Ingenicur 
der  le  klasse  bij  den  Waterstaat  in  Nederlandsch-Indie. 
Bijlage  van  het  Archief  voor  de  Suiker-industrle  in 
Nederlandsch-Indie.  Batavia.  Nederlandsch-Indie:  Alge- 
meen  Syndicaat  van  Suikerfabrikanten.  Cardboard:  7x10 
in.:   pp.  viH-90:   45   illustrations. 

ANALYTICAL  MECHANICS — For  Students  of  Physics  and 
Engineering.  Bv  Haroutune  M.  Dadourian,  Instructor  of 
Phvsics,  Sheffield  Scientific  School.  Y'ale  University.  New 
York:  D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp.  xii-f-353: 
148  text  figures.     S3,  net. 

BEANSPRUCHUNG  DER  BAUSTOFFE  IN  STAUMAUERX 
NACH  NEUEREN  FORSCHUNGEN — By  k.  k.  Baurat, 
Ziv.-lng.  Wilh.  Plenker.  Bauunternehmer  in  Prag.  Wien: 
R.  v.  Waldheim,  Jos.  Eberle  &  Co.  Paper:  7x11  in.;  pp. 
150:    21    text    figures.      6    marks. 
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BRUCKEN  IN  EISENBETON — Ein  Leiftfaden  fur  Schule  u-.id 
Praxis.  Bv  C.  Kersten,  Oberingenieur  iind  Oberlehrc-r 
a.  D.  Teil  II:  Bogenbrucken.  Berlin:  Wilhelm  Ernst  & 
Sohn.  Paper;  7x10  in.;  pp.  viii  +  236;  504  text  illustrations. 
6.20   marks. 

CAN.A.DIAN  FOP.ESTRT  AND  IRRIGATION — Report  of  Di'ec- 
tor  of  Forestry  for  1912.  Ottawa.  Can.:  Department  of  the 
Interior.  Paper:  7x10  in.;  pp.  130;  illustrated;  9  maps  and 
plans  in   envelope. 

CANADI.\X  R.\ILWAT.  EXPRESS  AND  TELEPHONE  ST.\- 
TISTICS.  for  Year  Ended  June  30.  1912.  Ottawa:  .\.  \\'. 
Campbell,  Deputy  Minister  of  the  Department  of  Rail- 
ways and  Canals.  Paper;  6x9  in.;  pp.  173,  16  and  59,  re- 
spectively;   11   maps   in   envelope. 

THE  CLASSIFICATION  OF  THE  PUBLIC  LANDS — By  George 
Otis  Smith  and  Others.  Washington,  D.  C. :  United  States 
Geological   Survey.      Paper;    6x9    in.;  pp.   197;   illustrated. 

COST  REPORTS  FOR  EXECUTIVES,  As  a  Means  of  Plant 
Control — By  Benjamin  A.  Franklin.  New  York:  The  En- 
gineering Magazine  Co.  Cloth;  6x9  in.;  pp.  149;  with 
numerous  record  forms.      $5. 

DAT.\    FOR   USE    IN    DESIGNING    CULVERTS    AND    SHORT- 
SPAN  BRIDGES — By  Charles  H.  Moorefield,  Highway  En- 
gineer.      Washington,     D.     C:     Office     of     Public     Roads. 
Paper;   6x9  in.;  pp.  39;  illustrated. 

THE  DESIGN  OF  ALTERNATING  CURRENT  MACHINERY  - 
By  James  R.  Barr,  A.  M.  Inst.  E.  E.,  Late  Lecturer  in 
Electrical  Engineering,  Heriot-Watt  College,  Edinburgh, 
and  R.  D.  Archibald.  A.  M.  Inst.  E.  E..  Head  of  Electrical 
Engineering  Department.  Dundee  Technical  College.  NVw 
Y'ork:  The  Macmillan  Co.  London:  AVhittaker  &  Co. 
Cloth;  6x9  in.;  pp.  xvi4-496;  340  text  Illustrations  and  17 
plates.      $3.75,    net. 

DIAGRAMS  FOR  THE  SOLUTION  OF  THE  KUTTER  .A.ND 
BAZIN  FORMULAE  FOR  THE  FLOW  OF  WATER— Provi- 
dence, R.  I.:  Prepared  by  Karl  R.  Kennison,  S15  Gros- 
venor  Bldg.     Paper;  Sxll  in.;  pp.  4.     $1. 

DYNAMO  LABORATORY  OUTLINES  FOR  Students  in  Elec- 
trical Engineering — By  John  Fay  Wilson,  Department  of 
Electrical  Engineering,  University  of  Michfgan.  New 
York  and  London:  McGraw-Hill  Book  Co.  Cloth;  5x8  m.; 
pp.   ix -1-129;  84  text  illustrations.      $1,   net.  _ 

EARTHWORK  HAUL  AND  OVERHAUL,  Including  Economic 
Distribution — By  J.  C.  L.  Fish,  M.  Am.  Soc.  C.  E..  Some- 
time Division  Engineer,  Lake  Shore  &  Michigan  Southern 
Railway;  Professor  of  Railroad  Engineering,  Leland  Stan- 
ford Junior  Universitv.  New  York:  John  Wiley  &  Sons. 
London:  Chapman  &  Hall.  Ltd.  Cloth;  6x9  in.;  pp.  xiv-f- 
165;   66   text   figures.      $1.50    (6/6),    net. 

ECONOMICS  IN  BRICKYARD  CONSTRUCTION  AND  OPERA- 
TION— By  Ellis  Lovejoy,  Ceramic  Engineer,  Indianapolis, 
Ind.:  T.  A.  Randall  &  Co.     Cloth;  6x8    in.;   pp.  72.      $1. 

ELECTRICAL  ENGINEERING  FOR  MECHANICAL  AND 
MINING  L  GINEERS — A  Series  of  20  Lectures  Prepared 
for  and  Delivered  to  the  Resident  Mechanical  Engineers  >'f 
the  Mines  of  the  Witwatersrand.  South  Africa.  By  H. 
J.  S.  Heather,  M.  Am.  Inst.  E.  E.,  Late  External  Examiner 
in  Electrotechnics  to  the  University  of  the  Cape  of  Good 
Hope  and  the  South  African  School  of  Mines  and  Tech- 
nology. [Being  part  of  "The  Electrician"  Series.]  New 
York:  D.  Van  Nostrand  Co.  London:  The  Electrician 
Printing  &  Publishing  Co.,  Ltd.  Cloth;  5x9  in.;  pp.  ix-1- 
332;  184    text   illustrations.      $3.50,   net. 

ELECTRICAL  INSTRUMENTS  AND  METERS  TN  EUROPE — 
Bv  H.  B.  Brooks,  Commercial  Agent  of  the  Department  of 
Commerce  and  Labor.  [Special  Agents  Series  No.  66.] 
Washington.  D.  C. :  Bureau  of  Foreign  and  Domestic  Com- 
merce.     Paper;    6x9   in.;    pp.   88;   illustrated. 

AN  EXPENSIVE  EXPERIMENT — The  Hvdro-Electric  Power 
Commission  of  Ontario.  By  Reginald  Pelham  Bolton,  M. 
Am.  Soc.  C.  E.,  author  of  "Building  for  Profit"  and  "Ele- 
vator Service.''  New  York:  The  Baker  &  Taylor  Co. 
Toronto:  McClelland  &  Goodchild,  Lid.  Cloth;  5x8  in.; 
pp.   281:    illustrated.      $1.25,    net. 

A  FIRST  BOOK  OF  ELECTRICITY  AND  MAGNETISM,  For 
the  Use  of  Elementary  Science  and  Engineering  Students, 
and  General  Readers — By  W.  Perren  Maycock,  M.  Inst. 
E.  E.  Fourth  edition,  revised  and  enlarged.  New  York: 
The  Macmillan  Co.  London:  Whittaker  &  Co.  Cloth;  5x7 
in.;    pp.   xxii-l-351;    162  text   illustrations.      90c.,   net. 

FOUNDATIONS  AND  MACHINERY  FIXING — By  Francis  H. 
Davies,  A.  M.  Inst.  E.  E.,  author  of  "Electric  Power  and 
Traction"  and  "The  Commercial  Engineer's  Pocket  Book." 
New  York:  D.  Van  Nostrand  Co.  Cloth;  4x7  in.;  pp.  152; 
52   text  lIluBtratlons.     $1,   net. 

THE  OAS  TURBINE:  Theory.  Construction,  and  Records  of  the 
Results  Obtained  from  Two  Actual  Machines — By  Hans 
Holzwarth.  Translated  by  A.  P.  Chalkley,  A.  M.  Inst.  C.  E. 
Cloth;   6x9   In.:    pp.    vill  +  140;   142   text    illustrations.      $2.50. 

GEOLOGIC  STRITTUItE  CiP  THE  PI'N.\SI'T.\  WNH  Y.  CUR- 
WE.N'SVII-l.i:.  UOfT'/AiM.K.  I '..V  k.V  ESl'.i  )l(()  .\S\)  PAT- 
TON  Ql'Al>lt.\N<;l,ES.  CIONTHAL  PE.N'.N'.S  V  LVANI  A  — liy 
GicHgi-  H  .\»hl.  V  and  .\I.  H.  ("ampbell.  Washington,  D.  ('.: 
United    States    Geological    Survey.      Paper;    6x9    In.;    pp.    23. 

HANDBL'CH  DER  INOENIEURWISSENSCHAFTEN— Part  III: 
Der  WasHiTbau.  By  Th.  Rehbock.  P.  (;.rhardt.  K.  R.  Hll- 
gard  and  E.  Mattern.  Leipzig:  Wllhelm  Engelmann. 
Paper;  8x11  In.;  pp.  xl-t-522;  502  text  Illustrations;  14  fold 
Ing  diagrams.     36   marks. 

I.VHTrUICTIONS  TO  INSPECTORS  OF  STREET  PAVING— 
New  York:  E.  V,  Frolhlngham,  CommlHslomr  of  Public 
Works.    13    Park    Row.      Cloth;    4x6    In.;    pp.    43, 

AN  INTF'ODl.'CTION  TO  THE  MATHEMATICAL  THEORY  OF 
HF:,\T  conduction,  with  Engineering  and  Geological 
ApplbatlonB — By  L.  R.  IngersoII.  Associate  Professor  of 
PhysltH.  and  O.  J.  SCobel,  Formerly  Fellow  In  Physics.  Uni- 
versity of  Wisconsin.  Roslon.  Mass.:  GInn  &  Co.  Cloth; 
5x8  In::  pp.  vl  +  171;  24  text  lliustriillons.  $1.60. 
JOH.N'SO.VS  first  aid  MANUAI/— Sugg.-MtlonH  for  Prompt 
Aid  to  Uo-  Injiiri-d  In  Acilflents  and  EmiMgenrl.-s,  Edited 
by  Frid  H.  Kllm-r,  InHlructor  In  First  Aid;  Meinb.T, 
Am<-rlcan  Public  Health  AsHocliitlon.  Fifth  >dlllon,  r.-- 
vlsed.  New  Hrunswlck.  N.  J.:  Johnson  &  Johnson.  Cloth; 
9x9  In.;  pp.  143:  llhisl rated. 
A  combination  of  a  flrst-ald  manual  and  n  dcHorlptlvc  price 


pp.   45;  lUua- 

LARCH— By 
Washington, 
illus- 


list  of  medical  and  surgical  supplies  for  first  aid,  disinfection, 

etc.      The    catalog  feature    is   subordinated    to    the    other   parts 

of  the    book,  which  latter  are  well  worked  out  for  use   in  in- 
dustrial   establishments.      The    illustrations     are     a     valuable 

feature   of  the  Manual. 

MACHINE  DESIGN — By  Charles  H.  Benjamin,  Dean  of  Schools 
of  Engineering,  Purdue  University,  and  James  D.  Hoff- 
man, Professor  of  Mechanical  Engineering  and  Practical 
Mathematics,  Universitv  of  Nebraska.  New  York:  Henry 
Holt  &  Co.  Cloth;  6x9  in.;  pp.  x-)-342;  205  text  illustra- 
tions.     $3. 

MECHANICAL  PROPERTIES  OF  WESTERN  HEMLOCK — By 
O.  P.  M.  Goss,  Engineer  in  Forest  Products.  AVashington, 
D.   C:   U.   S.   Forest   Service.      Paper;   6x9   in.  "       ■■ 

trated. 

MECHANICAL     PROPERTIES     OF     WESTERN 
O.  P.  M.  Goss,  Engineer  in  Forest  Products. 
D.  C:  U.  S.   Forest   Service.      Paper;   6x9  In.;   pp.   45; 
trated. 

MINER.^L  RESOURCES  OF  THE  UNITED  STATES  FOR  1911 
Part  I,  Metals.  Washington,  D.  C:  United  States  Geo- 
logical Survey.     Cloth;  6x9   in.;   pp.   lOlS. 

NEW  HAVEN  R.\ILRO.\D  STATION  APPROACH  AND  HAR- 
BOR FRONT  IMPROVEMENTS — Report  bv  Frederick  L. 
Ford.  City  Engineer.  New  Haven,  Conn.  Paper;  6x9  in,; 
pp.   32;    illustrated. 

NOTES  ON  METHODS  OF  DIFFERENTIATING  SOILS  FOR  ! 
SEWAGE  PURIFICATION — Bv  Gilbert  J.  Fowler  and 
William  Clifford,  Assoc.  M.  Inst.  C.  E.  (Read  before  the 
Association  of  Managers  of  Sewage  Disposal  Works,  at 
Wolverhampton,  England,  July  6,  1912.)  Paper;  6x9  in.; 
pp.    22;    illustrated. 

OHIO  LIGHTING  R.\TES— Compiled  by  the  Ohio  Electric 
Light  Association.  Greenville,  Ohio:  Secretary,  D.  L. 
Gaskill.      Paper;    6x9    In.;    pp.    58. 

THE  PRODUCTION  OP  COAL  AND  COKE  IN  CANADA  DUR- 
ING 1911— By  John  McLelsh.  Chief  of  Division  of  Mineral 
Resources  and  Statistics.  Ottawa;  Canada  Department  of 
Mines.      Paper;    7x10   in.;   pp.    35. 

PRINCIPLES  AND  METHODS  OF  MUNICIP.A.L  TRADING — By 
Douglas  Knoop,  Lecturer  on  Economics  in  the  University 
of  Sheffield;  Late  Langton  Fellow  of  the  University  of 
Manchester.  London:  Macmillan  &  Co.,  Ltd,  Cloth;  5x9 
in.;  pp.  xvii-f409;   $3.25   (10/),  net. 

RAILWAYS  AND  AGRICULTURE  (1900-1910)— Washington, 
D.  C. :  Bureau  of  Railway  Economics  (Logan  G.  McPher- 
son.  Director).     Paper:   6x9  in.;  pp.  31. 

REGUL.\TION,  VALUATION  AND  DEPRECIATION  OF  PUB- 
LIC UTILITIES — By  Samuel  S.  Wyer.  M.  Am.  Soc.  M.  E.: 
author  of  "Treatise  on  Producer  Gas  and  Gas  Producers." 
Columbus,  Ohio:  The  Sears  &  Simpson  Co.  Flexible 
leather;  6x9  in.;  pp.  313;  47  illustrations.  $5,  net,  post- 
paid. 

RIVERS  AND  ESTUARIES,  OR  STREAMS  AND  TIDES — An 
Elementary  Study.  By  Henry  Hunter,  M,  Am.  Soc.  C.  E. 
New  York  and  London:  Longmans.  Green  &  Co.  Cloth; 
6x9  in.;  pp.  69;  illustrated.     $1,  net, 

S.\MPLING  COAL  DELIVERIES  and  Types  of  Government 
Specifications  for  the  Purchase  of  (Joal — By  George  S. 
Pope.  Washington,  D.  C:  Bureau  of  Mines.  Paper;  6x9 
in.:   pp.   68.    illustrated. 

THE  SOCIAL  CENTER — Edited  bv  Edward  J.  Ward,  .\dvlser 
in  Civic  and  Social  Center  Development,  University  of 
Wisconsin.  [Being  part  of  the  National  Municipal  League 
Series.]  New  York  and  London:  D.  Appleton  &  Co.  Cloth; 
5x8    In.;    pp.    x4-359.      $1.50,    net. 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SUR- 
VEY— Report  for  1912  of  O.  H.  Tittmann.  Washington, 
D  C:  Department  of  Commerce  and  Labor.  Cloth;  6x9 
In.;   pp.   106;   9   folding   "progress"   sketches   in  folio. 

A  SYMPOSIUM  ON  SCIENTIFIC  MANA(5EMENT  AND  EFFI- 
CIENCY IN  COLLEGE  ADMINISTRATION.  Comprising 
Among  Others  the  Papers  Presented  at  the  Efficiency  Ses- 
sion of  the  Twentieth  Annual  Convention  of  the  Society 
for  the  Promotion  of  Engineering  Education.  Ithaca, 
N.  Y.:  Prof.  H.  H.  Norris  (Cornell  University).  Cloth; 
6x9    In.:   Illustrated.      $1,    net. 

THE  THEORY  AND  PRACTICE  OP  MECHANICS— By  S.  E. 
Slocum  Professor  of  .\pplleii  Mathematics.  ITnlverslty  of 
(Mnclniiatl.  New  York:  Henry  Holt  &  Co,  Cloth;  6x9  in.; 
pp.    xlli-l-442;   328    text    illustrations.      $3. 

TRANSPORTER  HRTDCJES — By  Henry  Grattan  Tyrrell,  Bridge 
and  Structural  Engineer;  author  of  "Mill  Building  Con- 
struction, 1900,"  "Concrete  Bridges  and  Culverts."  etc, 
Toronto,  Can.:  The  University  of  Toronto  Engineering 
Society,      Paper;  6x9    In.;  pp.   14;  6   Illustrations. 

UNDERGROUND  WATER  RESOURCES  OF  IOWA— By  W.  M. 
Norton  W.  S.  Hendrlxson.  H.  E.  Simpson.  O.  E.  Melnzer, 
and  others.  Prepared  In  coiSperation  with  the  Iowa  (jco- 
loglcal  Survev.  Water-Supply  I'nper  293.  Washington. 
D.  C:  U.  S.  (Jeologlcal  Survey.  Paper;  6x9  In.;  pp.  894; 
illustrated. 

UNIVERSITY  OF  ILLINOIS  ENGINEERING  EXPERIMENT 
STATION— Vols.  VI  and  Vll,  Bulletins  43  to  57.  for  Y<-ar» 
191(1,  1911  and  1912.  Urbana,  111.:  The  University.  Leather- 
cardboard;   6x9    In.;    Illustrated. 

VEREINFACHTE  BERECHNUNG  EINGESPANNTER  OR- 
WOLBE — Bv  Dr.-Ing.  K«gler,  Stadtbaumelster  und  Pri- 
vatdozent  In  Dresden.  Berlin:  Julius  Springer.  Paper; 
6x9   In.:   pp.    48;   X   text  figures.      2   marks. 

WATER  RESOURCES  INVESTIGATION  OP  MINNESOTA 
(1911-1912)  —  Report  of  Georgc>  A.  Ralph.  Chief  Engineer, 
Stale  Drainage  Commission,  St.  Paul.  Minn.  (^loth;  6x9 
In.;  pp.  602;  Illustrated. 

WORKMEN'S  COMPENSATION  AND  INDTTSTBIAL  INSUR- 
ANCE, Under  Modern  CondlllonH— In  two  voliimeR.  By 
James  Harrington  Boyd,  Chairman,  Ohio  Employers' 
Liability  (^ommlBHlnn:  member  of  the  Toli'do  Bar;  author 
of  "Ohio  Workmen's  Industrial  Insurano'  Law,"  Indian- 
apolis, Ind.:  The  Bobbs-Merrlil  Co.  Cloth;  6x9  In.:  pp.  xvlll 
-(-324,  and  xil  +  27B,  respectively,  and  an  appendix  KivInK 
text,  in  Engllilh,  of  German  Workmen's  Insurance  Code 
of  1911.     A  set,  $9. 
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I't    in    CAPITALS. 


clcil.      Thi-   iiiimiB   of  8UC- 


«  AII.WAYS 

+  :Vew  Vork-  rcrilis\lvaiiia  li.  II. — This  cdMiiianv  h:in 
aw;u(lcii  ciiiUract.s  as  Inlliiws  for  chaiiKiiiK  the  siiiKk--ti-afk 
line  to  (Imihl.  -track  on  its  HutTalo  IMvision:  To  tho  JAMES 
Mc-tilt.WV  t'u,.  I'liilM.lcliihia.  ronri.,  for  Sect.  1;  to  the 
DUQUIOSNI';  (•()NTIt.\('TINti  CO.,  PlttsbufKh.  Penn.,  for  Sect. 
2.     AIox.  C.  Shantl,  Pliiladclphla,  Penn.,  is  Ch.   Engr. 

IMi'w  York— Nfw  York  Centi-al  &  Hudson  Kiver  R.R.— The 
Public  Service  Commission  has  approved  the  application  of 
the  New  York  Central;  the  Rome,  Watirtown  &  OgdensburK; 
the  Utica  &  Hlack  River;  the  OsweRo  &  Ifome;  the  Carthape, 
Watertown  &  Saeki'ts  Harbor,  and  the  Niagara  Falls  branch 
and  the  Little  FalLs  &  UolKeville  Railroad  companies  for 
permission  to  consolidate  under  the  name  of  "The  New  York 
Central  &  Hudson  River  Railroad."  The  capital  stock  of  the 
corporation    is    $225,5S1,100 

New  JerMey — Pennsylvania  R.R. — This  company  plans  to 
double-track  its  line  from  Phillipsburg;  to  Bclvidere.  N.  .1  .  a 
distance  of  about  23  miles  Alex.  C.  Shand,  Philadelphia, 
Penn.,  is  Ch.   Engr. 

Morj-lanil — Central  R.R.  of  Maryland — This  company  has 
been  incorporated  bv  Blair  T.  Scott,  William  J.  Gascoyne 
and  \Villiam  J.  O'Brien.  Jr.,  of  Baltimore,  and  Charl.s  R. 
Poutz.  of  Westminster  Md.,  and  Carl  R.  Hatch,  of  Ni'W  Turk. 
D.  Princeton  Buckey,  of  Frederick.  Md.,  and  E.  O.  Wiant.  of 
Westminster,  and  has  filed  its  charter  at  Annapolis.  It  is 
proposed  by  the  incorporators  to  construct  a  line  from  Union 
Bridge  westward  to  a  connection  with  the  York.  Hanover  & 
Frederick  Ry.  near  Kevmar,  about  15  miles.  Capital  stock, 
$125,000. 

MIsNiNNliiiii — Nashville,  Shiloh  &  Corinth  Ry. — See  item 
under  Tennessee. 

TrnneHMer — Nashville,  Shiloh  &  Corinth  Ry. — This  can- 
pany,  it  is  reported,  plans  to  construct  a  line  from  Nashville, 
Tenn..  to  Corinth.  Miss.,  through  the  counties  of  Davidson, 
Williamson,  Hickman,  Lewis,  Perry,  Wayne  and  Hardin,  Tenn,. 
and  Alcorn  County,  Miss.,  about  150  miles.  J.  H.  Carpenter, 
J.  W.  Ross,  J.  B.  Walker  and  G.  A.  Hazzard  are  inter- 
sected. 

Kentucky — Chesapeake  &  Ohio  Ry. — This  company  has 
awarded  the  contract  for  the  construction  of  a  22-mile  rail- 
road dovi'n  Beaver  Creek  into  Lloyd  and  Pike  Counties.  Ky. 
The  line  will  pass  through  a  coal  and  timber  section.  F.  I. 
Cabell,   Richmond,  Va.,   is  Ch.   Engr. 

+Keii«ueky — Chesapeake  &  Ohio  R.R. — This  company  has 
awarded  the  contract  for  the  construction  of  its  pi-oposed 
extension  from  the  mouth  of  Beaver  Creek  to  Steele's  Branch, 
Kv..  a  distance  of  22  miles,  to  BALLARD.  HERRING  & 
SEVERER,    Catlettsburg,   Ky, 

Inclinnn  —  Chicago,  Indianapolis  &  Louisville  Ry.  —  This 
company  is  considering  an  expenditure  of  $110,000  for  the 
construction  of  improved  terminal  facilities  at  Michigan 
City,  Ind.  A  new  freight  yard  will  be  laid  out  near  the 
southerly  limits  of  the  citv.  A.  S.  Kent.  Chicago.  111.,  is 
Ch.    Engr, 

llllnolM — Wabash  R.R. — The  receivers  of  this  company, 
Api-.  2,  filed  plans  in  the  U.  S.  District  Court  at  Chicago.  111., 
for  the  expenditure  of  $7,489,500  in  improvements  on  the 
railroad.  The  road  has  been  In  receivers'  hands  since  Dec. 
20,  liUl.  The  largest  single  group  of  expenditures  contem- 
plated is  for  engines  and  rolling  stock.  It  is  planned  to  ex- 
pend $3,525,000  for  this.  For  new  rails  and  upbuilding  of 
trarks,  $1,010,000  is  to  be  spent.  For  track  elevations  and 
double  tracking,  $2,054,500  is  asked.  A.  O.  Cunningham.  St. 
Louis.    Mo.,    is    Ch.    Engr. 

WiNconNln — Pigeon  Valley  Ry. — This  company  has  been 
granted  a  chartei-  for  the  construction  of  a  railroad  from 
Pigeon  Falls.  Trempealeau  County,  to  Hay  Creek  in  the  town 
of  Bridge  Creek.  Eau  Clair  County,  a  distance  of  about  20 
miles.  J.  S.  Donald,  Madison,  Wis.,  is  Secy,  of  State.  O.  A. 
Olsen,    Northfleld,    Wis.,    is    interested. 

+  lnnn — Chicago,  Milwaukee  *  St.  Paul  Rv. — This  com- 
pany has  awarded  contracts  to  the  WALSH  CONSTRUCTION 
CO.,  Davenpni't,  Iowa,  for  the  grading  necessai-y  for  second- 
track  work  between  Elberon  and  Tama,  Iowa,  Ifi  miles,  and 
between  Dunbar  and  Capron.  Towa.  The  work  involves 
handling  about  625,000  cu.yd,  of  earth. 

North  Dakota — Canadian  Pacific  Ry. — This  company  will 
probably  award  contracts  soon  for  grading  for  the  construc- 
tion of  its  proposed  extension  into  Dunn  County,  N.  D.  J.  G. 
Sullivan.   Winnipeg,  Man.,   is   Ch.    En.gr. 

Montana — Minneapolis,  St.  Paul  &  Sault  Ste.  MaT-ie  Ry. — 
This  company  is  completing  arrangements  for  the  construc- 
tion of  its  proposed  line  through  Montana  to  a  connection 
with  the  Canadian  Pacific  Ry.  The  State  Land  Board  has 
granted  its  application  for  a  right-of-way  through  state 
lands  in  Sheridan  County  for  nearly  100  miles  along  the 
Canadian  border.  C.  N.  Kalk,  Minneapolis,  Minn.,  is  Ch. 
Engr. 

Mfssonrl — St.  Louis  &  San  Francisco  R.R. —  TFrisco  Lines) 
— This  company  will  replace  the  45-lb.  rails  on  the  bran>'h 
line  between  Springfield  and  Kansas  City  Mo.,  with  85  lb. 
rails.  Woi'k  will  commence  as  soon  as  the  material  can  be 
secured      F.  G,   Jonah.  St.  Louis,  Mo.,   is  Ch.  Engr.  Const. 


MiMNourl — St.  Louis.  Afton  fi  Sunset  Ry. — This  company  Is 
making  financial  arrangements  for  the  conHtruction  of  Its 
proposed  line  from  St.  Louis.  Mo.,  to  Fenton.  Mo.  V.  J. 
Miller,  fill)  National  Bank  of  Commerce  lildg..  St.  Louis  is  In- 
terested. 

TexuM — Pecos  Valley  Southern  Ry. — This  company  Is  plan- 
ning for  the  extension  of  its  line  from  Toyahvale  to  Alpine, 
Tex.      L.    W.    Anderson,    Pecos,    is   (Jen.    Mgr.   and   Ch.    Engr. 

C'olornilo — San  Luis  Valley  Sugar  Beet  Co.  This  com- 
pany, located  at  Monte  Vista,  Colo.,  has  awarded  the  contract 
for  the  construction  of  its  proposed  line  from  its  plant  at 
Monte  Vista,  to  Center,  Colo.  The  work  will  Include  the  con- 
struction of  about   16  small   bridges, 

lilnho — Lewiston-Clarkston  Valley  Rv.— This  company  Is 
considering  the  construction  of  an  extension  of  18  miles.  It 
will  run  from  Lewiston  to  Clarkston  and  Asotin.  Wash.,  and 
Lewiston  t)rchards.  P.  P.  (Jehler  Clarkston,  Wash.,  is  Ch. 
Engr. 

Benewah  Valley  Ry. — This  company  has  been  incorporated 
for  the  purpose  of  constructing  and  operating  a  railroad  in 
Kootenai  County.  Idaho.  It  will  bc>  about  24  miles  long.  M. 
S.  Parker,   St.  Maries.  Idaho,   is  one  of  the  incorporators. 

+WnsiilnBton— Nor-thern  Paeific  Ry.— This  company  has 
awarded  lire  contract  to  the  KEASIOL  CONSTKUCTKJN  CO.. 
Taeoma.  Wash.,  for  the  construction  of  the  sectiorr  of  its 
line  between  Kirkland  and  Woodinville.  Wash.  W.  L.  Darl- 
ing.  St.   Paul.   Minn.,   is  Ch.   Engiv 

Ureeon — Oregon- Washington  R.R.  &  Navigation  Co. — This 
company,  it  is  reported,  will  soon  award  the  contract  for 
the  construction  of  its  proposed  branch  line  to  the  North 
River   line.   Ore.      F.    L.    Pitman,    Spokane,    Wash.,   Is   Ch.    Engr. 

California — Atchison,  Topeka  &  Santa  FS  Ry, — This  com- 
pany. It  is  reported,  is  planning  for  the  construction  of  an 
extension  of  its  Wahtoke  Branch  Into  the  mountains  from 
Piedera.  Calif.,  its  present  terminus.  G.  W.  Harris,  Los  An- 
gel-es,    Calif.,    is   Ch.    Engr. 

«luel>ee — Glengarry  &  Stormont  R.R. — The  Canadian  Par- 
liament. Ottawa.  Ont..  has  been  petitioned  to  incorporate  this 
company  to  build  railway  lines  from  the  Canadian  Pacific 
Ry.  at  St.  Polycarp  Junction.  Que.,  southwest  through 
Lancaster  Township.  Ont..  and  Charlottenburg  Township,  and 
Cornwall  Township  to  Cornwall.  Pringle,  Thompson  &  Bur- 
gess. Ottawa.  Ont..  are  interested. 

Ontario — Glengarry  &  Stormont  R.R. — See  item  under 
Quebec. 

.Mberta — Canadian  Northern  Ry. — This  company  has  re- 
quested the  Legislature  of  Alberta  to  authorize  the"  construc- 
tion of  the  following  lines  in  the  province:  Northeasterly 
from  Taber  to  Consort;  from  the  Canadian  Northern  Saska- 
toon-Calgary line  northerly  to  the  Canadian  Northern  main 
line  in  range  6  or  range  9.  west  4th  meridian;  from  the 
Canadian  Northern  Saskatoon-Calgary  line  northeasterly  to 
the  eastern  boundary  of  the  province;  from  Cardston  west- 
erly to  the  western  boundary  of  the  province,  and  from  Mel- 
ting Creek  on  the  Canadian  Northern  Vegreville-Calgary  line 
to  Wetaskiwin.  and  thence  westerly  via  Pigeon  Lake  to  the 
Canadian  Northern  Strathcona-Pincher  Creek  line.  These 
lines  are  in  addition  to  those  authorized  in  the  company's 
charter,  which  include  a  line  from  Edmonton  or  Strathcona 
to  the  western  boundary  of  the  province,  near  the  Pine  or 
Peace  River  Pass,  and  from  a  point  on  the  line  between 
Edmonton  and  Calgary  to  Rockv  Mountain  House,  thence  t*- 
the  Brazeau  and  Macleod  Rivers,  and  continuing  to  a  junc- 
tion with  the  Canadian  Northern  main  line  west  of  Edmon- 
ton.    M.  H.  MacLeod,  Winnipeg.  Man.,  is  Ch.  Engr. 

ELECTRIf  R.VILWAYS 


Presfiue     iKle,    Maine — 

preparing  plans  for  the 
from  Carson  to  Caribou 
and  Gen.  Mgr. 


he  Aroostook  Valley  R.R.  Co.  is 
anstruction  of  an  electric  railway 
\.    R.    Gould,    Presque   Isle,    is   Pres. 


BIoGrcK'orville  (Manchi  Uer  post  office).  N.  H. — The  Man- 
chester St.  Ry.  Co.  is  making  preliminary  arrangements  foi 
double-tr,acking  its  lines  on  the  West  Side  of  McGregorville. 
J.  B.  bmith,  46  Hanover  St,,  Manchester,  is  Gen.  Mgr.  and  Pur 

Agt. 

.lameHto'lvn,  IV.  Y. — The  Jamestown  St.  Ry.  Co.  contemplates 
double-tracking  its  line  on  Winsor  St.  and  the  construction 
of  an  electric  line  on  Willard  St.  G.  E.  Maltby.  Jamesto-wn. 
is   Gen.    Mgr.   and   Pur.    Agt. 

Tottenville,  (S.  I.)  N.  Y'.— The  Staten  Island  Rapid  Transit 
Co.  Is  planning  for  the  double-tracking  of  its  system  from 
Prince  Bay  to  Pleasant  Plains,  and  the  installation  of  an 
electric  automatic  signal  system  through  such  section  of 
line. 

Clementon,  IV.  J. — The  Public  Service  Co..  is  considering 
the  extension  of  its  Camden-Clementon  electric  railway  sys- 
tem across  Clementon  Lake.  R.  E.  Danforth.  Newark,  is  Gen. 
Mgr. 

Port  Murray,  N.  J — The  Easton  t  Washington  Traction 
Co.,  has  entered  into  an  agreement  with  Michael  P.  McGrath. 
Contractor,  for  the  construction  of  its  proposed  extension 
from  Port  Murray  to  Hackettstnwn.  a  distance  of  about  10 
miles. 
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Trenton,  N.  J. — The  Trenton  St.  Ry.  Co.  has  been  granted 
permission  by  the  Board  of  Public  Utility  Commissioners  to 
issue  bonds  for  $100,000  for  improvements  in  its  system  on 
South  Broad  St.,  North  Broad  St.  North  Clinton  Ave.,  and 
Center  St.  These  lines  are  operat'.-a  by  the  Trenton  &  Mercer 
County  Traction  Co.      William  H.  Hitchcock    is  Supt. 

Hershey,  Penn. — Plans  are  being  prepared  by  the  Hum- 
melstown  &  Campbellstown  St.  K.v.  Co.  for  the  construction 
of  about  four  miles  of  new  track  in  Hershev  this  spring. 
"W.  H.  Lebkicker.   Hershey,    is  Gen.  Mgr.   and  Pur.   Agt. 

Llnfield,  Penn. — Preliminary  arrangements  are  being  made 
by  the  Pottstown  &  Reading  St.  Ry.  Co.  for  the  construction 
of  its  proposed  extension  from  Linfield  to  Spring  City.  Harry 
F.  Swinehart,   Pottstown.   is  Gen.  Mgr.  and  Pur.   Agt. 

Norfolk,  Va. — The  Virginia  Passenger  &  Power  Co..  T.  S. 
Wheelwright.  Pres..  will  double-track  its  line  from  Effingham 
St..  along  High  St..  to   the    Belt  Line. 

Richmond,  Va. — The  City  Council  has  passed  the  ordinance 
authorizing  the  Virginia  Ry.  &  Power  Co.  to  extend  its  lines 
in  the  western  part  of  the  city  and  also  for  the  Richmond  & 
Henrico  Ry..  to  build  the  extension  from  35th  and  Marshall 
Sts..  to  Oakwood  Cemeterv.  T.  S.  Wheelright  is  Pres.  of  the 
Virginia  Rv.  &  Power  Co.,  and  W.  S.  Forbes,  of  the  Richmond 
&  Henrico   Ry. 

Orlando.  Fla. — The  Orlando  Interurban  Traction  Co.  is 
making  preliminary  arrangements  for  the  construction  of 
an  electric  railway  to  connect  Orlando.  Kissimmee  and  San- 
ford,  about   45   miles  in  all.      W.  C.   Temple   is  Pres. 

+L,aurel.  .MIbh. — The  Laurel  Light  &  Ry.  Co.  has  awarded 
the  contract  for  (a)  grading  and  (b)  constructing  its  pro- 
posed line  from  Laurel  to  F}llisville.  as  follows:  (a)  M.  H. 
THOM.\SSON.  (b)  HEWES  CONTRACTING  CO.  Noted  Jan. 
30. 

.\kron.  Ohio — Plans  are  being  made  by  the  Northern  Ohio 
Traction  &  Light  Co.  for  double-tracking  about  seven  miles 
of   its   system   in   Akron.      Charles   Currie,    .\kron,   is  Gen.   Mgr. 

Qnlncy.  III. — The  Chicago,  Peoria  &  Quincy  Traction  Co. 
hcLs  been  granted  permission  to  construct  and  operate  an  elec- 
tric railway   in  Quincy.     J.    L.   Soebbing  is   Pres. 

MadlHon,    AVIm Surveys    are    being    made     by    the    Rogers 

Park  Engineering  &  Construction  Co.  for  the  proposed  inter- 
urban line  to  connect  JanesviUe.  Indiana  Ford,  Edgerton, 
Stoughton   and   Madison. 

Slllnaukee.  AVIh. — The  Milwaukee  Traction  Co.  is  being 
o  oranized  for  the  purpose  of  constructing  an  electric  rail- 
way on  Gricn  Bay  .\ve.,  for  a  distance  of  three  miles.  Lorenz 
Wagner,   Milwaukee,    is   interested. 

Iilncoln,  »l>. — Plans  are  being  prepared  by  the  Belmont  & 
Northern  Traction  Co.  for  the  construction  of  an  electric 
railway  from   13th   to  P  St..   about   three   miles. 

KlncNton,  Mo. — The  Kingston-Excelsior  Electric  Ry.  Co.  is 
making  preliminary  sui^'eys  for  the  construction  of  its  pro- 
posed line  fiom  Kingston  to  Excelsior.  Stevens  Rogers. 
Kingston,   is  interested. 

Brownavlllr,  Tex. — Plans  are  being  prepared  by  the 
Brownsville  St.  &  Interurban  Ry,  Co.  for  the  extension  of 
Its  line  to  the  Country  Club  grounds,  about  two  miles.  3.  A. 
Robertson    is   Pres. 

Bryan,  Tex. — Work  will  soon  be  started  by  the  Bryan  & 
College  Interurban  Ry.  Co,  on  the  construction  of  its  pro- 
posed electric  railway  from  Bryan  to  Stone  City,  about  35 
miles,     O,  E.  Gammill,  Bryan,  is  Gen.  Mgr.     Noted  Jan.  10, 

Matador,  Tex. — The  Motley  County  Ry.  Co.  has  been  organ- 
ized to  construct  and  operate  an  electric  railway  from 
Matador  to  White  Flat  and  Memphis.  Tex, 

Moore,  Okla. — The  Oklahoma  Ry.  Co.  is  preparing  plans 
for  the  extension  of  its  line  from  Moore  to  Norman.  George 
W.  Knox.   Oklahoma  City,  Okla.,  is  Vice-Pres.  and  Gen.  Mgr. 

St.  MarleM,  Idaho — The  Benwah  Ry.  Co.  has  been  incor- 
porated to  construct  and  operate  an  electric  railway  through 
Benwah  County  for  a  distance  of  about  30  miles.  The  Incor- 
porators are  William  A.  Monroe.  Spokane,  Wash.,  and  S. 
Parker  and  H.  H.   Boomer,  of  St.  Maries. 

Salt  Lake  City.  Ij'tah — The  City  Council  has  granted  a 
franchise  to  the  Utah  Light  &  Ry.  Co.  to  extend  Its  line  on 
Beck  St.,  from  Warm  .Springs  to  the  county  boundary  line, 
Joseph  8,   Wells,   Salt  Lake   City,   is  Gen,   Mgr. 

Meattle,  Waiib. — The  state  of  Washington  has  purchased 
$300,000  in  bonds  voted  by  the  city  some  time  ago  for  con- 
structing a  municipal  electric  street  railway. 

Medford,  Ore. — The  franchise  which  was  recently  granted 
M.  T.  MInney,  of  Oakland,  Calif.,  to  construct  and  operate  an 
electric  interurban  railway  from  Medford  to  Ashland,  has  been 
transferred  to  F.  B.  Walte  and  associates  of  Roseburg,  The 
new  company  will  carry  »n  the  proposed  work  of  the  old  com- 
pany. 

Corona.  Calif. — The  Pacific  Electric  Ry.  Co,  has  applied  to 
the  City  Council  of  Corona  for  a  franchise  to  construct  and 
operate  an  electric  railway  on  Third  St.  F,  W.  Taylor,  Los 
Angeles,  Is  Gen.  Pur.  Agt. 

+Martlnes,  fallf. — The  Oakland  &  Antloch  Ry.  Co,  has 
awarded  a  contract  for  the  building  of  seven  miles  of  electric 
line  from  Walnut  Creek  to  Danville,  to  PALMER,  McBRYDE 
&  qUAYLE,  Hooker  and  Lent  Bldg.,  San  Francisco.  Work  Is 
to   be  con  menced  at   once. 

Tniare,  Calif. — The  Big  Pour  Electric  Ry.  Co.  Is  making 
plans  for  the  construction  of  Its  proposed  electric  line  to 
connect  Portcrvllle,  Lindsay.  Tulare  and  Visalla,  about  46 
miles. 

HamlltoB,  Ont. — The  Hamilton  Incline  Ry.  Co.  Is  consider- 
ing plans  for  the  construction  of  an  Incline  railway  from 
Hamilton  to  the  top  of  the  mountain. 

Ottawa,  Ont. — The  Ottawa  Electric  Ry.  Co,  Is  planning  to 
build  about  four  miles  of  new  track  this  spring,  F.  D.  Bur- 
pee,  Ottawa,   Is  .Supt.   and    Pur   Agt. 

Portnire  la  Prairie.  Man. — The  Portage  Radial  Ry.  &  Canal 
Co.  has  been  organized  lo  i-onstruct  and  operate  an  electric 
railway  from  Portage  la  I'ralrle  to  Winnipeg;  from  Portage 
la  PraJrle  to  Delta.     The  directors  are  H.  Stephens,   \V.  Rich- 


ardson, F.  G.  Taylor,  of  Portage  la  Prairie,  and  A,  H.  Oakes, 
of  Winnipeg. 

Battleford,  Sajik. — F.  P.  Alywin,  of  Ottawa,  Ont..  is  in:er- 
ested  in  the  proposition  to  construct  an  electric  railway 
from   Battleford   to   North   Battleford. 

Saxkatoon.  ^aitk. — Bids  will  be  received  by  the  Citv  Com- 
missioners until  noon.  Apr.  24,  for  double-tracking  the  munici- 
pal electric  railwa.v  on  several  streets.  Pi.\ns  and  specifi- 
cations are  on  files  at  the  oflice  of  E.  Hanson,  Supt.  of  St.  Ry. 
F.   E.  Harrison  is  Mayor  and  Chn.  of  Comrs. 

Edmonton,  Alta. — The  Edmonton,  Stony  Plain  ..t  Wabamun 
Ry.  Co.  has  been  incorporated  to  construct  and  operate  an 
electric  railway  from  Edmonton  to  Stony  Plain,  and  Lake 
Wabamun.  The  incorporators  include  A.  Boileau.  E.  S. 
McQuade  and  A.  V.   Pujebet. 

The  East  Edmonton  property  owners  have  organized  a 
company  for  the  construction  of  a  seven-mile  electric  railway 
from  Watt  St.   to  the  Alberta  College  grounds. 

Lethrldge,    -\lta The    Municipal    Ry.    Co..    of    Lethridge.    Is 

considering  plans  for  the  construction  of  a  four-mile  extension 
to  its  line. 

Vancouver,  B.  C. — The  International  Ry.  &  Development 
Co.  has  made  surveys  for  the  construction  of  an  electric  rail- 
way through  the  Delta  district  to  New  Westminster.  G.  R. 
McDufE   is   Engr. 

LIGHT,   HBAT   AND   PO^'ER 

Mass. — Plans  are  being  considered  for  the 
a    municipal    electric-light    plant. 

Chicopee.  ManH. — Plans  are  being  prepared  by  the  Amherst 
Power  Co.    for   the   construction   of  a  substation   at   Chicopee. 

Paxton,  MaHN. — An  election  will  be  held  Apr.  11  to  vote 
on  the  proposition  to  construct  a  municipal  electric-light 
plant. 

Pawtuoket.  R.  I. — The  Blackstone  Valley  Gas  &  Electric  Co. 
has  received  permission  to  construct  an  addition  to  its  elec- 
tric power  plant.  Estimated  cost.  $65,000.  Clement  R.  Ford, 
Boston.    Mass.,    is    Secy. 

+Troy,  N.  Y. — The  contract  for  the  installation  of  an  elec- 
tric system  in  the  .Samaritan  Hospital  has  been  awarded  to 
BARNES  &  TAYLOR,  Troy,  at  $16,000. 

Camden.  N.  J. — The  Municipal  Electric  Lighting  Commit- 
tee of  the  City  Council  will  receive  bids  for  the  construction 
of  a  municipal  electric  lighting  plant  until  June  16.  ac- 
cording to  plans  and  specifications  bv  Runyon  &  Carey. 
Engrs.,  122  Market  St..  Newark.  N.  J.  Frederick  A,  Finkeldey 
is   Chn.    of   the   Com.      Noted  Nov.    7. 

Chatham,  N.  J. — Bids  were  received  by  the  Common 
Council,  Apr.  7,  for  improving  the  municipal  electric-light 
and  water  plant,  as  follows:  William  M.  Sheehan  &  Co.. 
$34,810;  Blackall  &  Baldwin  Co..  $34.8!10;  Portland  Engl- 
geering  Co.,  $36,000;  for  individual  items  the  following  were 
received:  two  150-hp.  water-tube  boilers,  E.  Keeler  &  Co., 
$5200;  tandem-compound  Corliss  engine,  and  three-phase 
generator,  Ridgeway  Dynamo  &  Engine  Co..  $8955;  engine 
only,  Jersey  Citv  Iron  Works,  $7929;  steam-turbo-generat- 
ing set,  100-kw..  Westinghouse  Electric  &  Mfg.  Co.,  $5996; 
steam-generating  set.  George  D.  Atwood  Co..  $4973.  Noted 
.Apr.  3.  "^ 

Freehold,  >'.  J. — The  Board  of  Public  Utility  Commission- 
ers has  granted  the  Standard  Gas  Co.  and  the  Atlantic  High- 
lands Gas  Co..  permission  to  merge  interests  under  the  name 
of  the  former  concern.  The  new  company  has  applied  for 
authorization  to  issue  bonds  for  $630,000,  of  which  issue  $83,- 
000  is  to  be  used  for  extensions  and  improvements  In  its  sys- 
tem. 

Millville.  N.  J. — The  Millville  Gas  Co.  has  made  application 
for  franchises  for  the  installation  and  operation  of  new  gas 
systems  at  Minetola.  LandisviUe  and   Buena  Vista. 

Newark.  X.  J. — The  annual  report  of  the  Public  Service  Co.. 
announces  the  acquirement  of  a  large  tract  of  hand  on  the 
Passaic  River.  In  the  meadow  section  of  Newark,  as  a  site 
for  a  new  electric  power  station  for  its  service  In  Essex  and 
Union    Counties.      Dudley   Farrand   is  Mgr. 

The  Public  Service  Gas  Co.  has  been  granted  permis- 
sion b.v  the  Board  of  Freeholders  to  lay  new  12-ln.  gas  mains 
in  Sanford  Ave.,  Irvlngton  and  In  Grove  St..  Montclair;  new 
10-in.  gas  mains  on  Bloomfleld  Ave.,  from  Watseasing  Ave, 
to  Heckel  St.;  and  new  6-iH.  mains  in  Bloomfleld  Ave.,  Bloom, 
field,   and   South   Orange   .\ve..   Vailsburg. 

Nutley,  N.  J.^The  Town  Commission  has  authorized  A.  R, 
Carr.  DIr.  of  Sts.,  to  enter  Into  contract  with  the  Public 
Service  Electric  Co..  for  the  Installation  of  new  arc  and 
tungsten   lamps   to  double   the   present    lighting   capacity. 

Point  PlenMant,  N.  .1 — The  Commonwealth  Water  &  Light 
Co.  has  acquired  the  I'olnt  Pleasant  Electric  Light  &  Power 
Co.,  operating  at  Point  Pleasant,  Bay  Head  and  vicinity. 
The  company  has  increased  ll.s  capital  from  $1,000,000  to 
$3,000,000   to  provide   for  extensions. 

Trenton,  N.  J — The  Trenton  Gas  &  Electric  Co,  will  build 
an  addition  to  its  power  plant  on  New  York  Ave.,  to  cost 
about    $9000. 

New  C'nHtle,  Penn. — The  Common  Council  has  passed  an 
ordinance  authorizing  an  election  to  be  held  June  3  to  submit 
to  the  votirs  the  proposition  to  Issue  $200,000  of  bonds  for 
the  construction  of  a  municipal  electrlc-llght  plant.  Noted 
Jan,    2, 

Philadelphia,  Penn.— Thi'  Philadelphia  Rapid  Transit  Co.  Is 
considering  plans  for  the  construction  of  an  addition  lo  Its 
powi-r  plant  at  Bench  and  Poplar  Sts.  Estimated  cost,  $2B0,- 
000.  W.  L.  Maize.  Eighth  and  Dauphin  Sts.,  Philadelphia,  Is 
Pur.   Agt. 

Me.Mrehen,  W.  Vn.— The 
plant  at  McMeehrn,  Is  ur 
Electric  Ct)..  of  Warwood. 


Npeneer.  N.  r. —  An  t.le<tliin  will  bi-  In Id  Mai 
the  proposition  to  Issui'  JBO.OOO  In  bunds  for  the 
of  a  municipal  electrlc-llght  plant  and  water-w 
will   be  submitted  to  the  voters.     Noted  Mar,   20, 

•^■Wbltnrj,  N.  V. — The  Southern  Aluminum  Co,,  Whitney,  N, 
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C,  lias  awaiilij  ii  lontiact  to  the  H  AH  H.WVA  V  CoNTUArTlNM 
CO..  I'oluniluis.  (Ja.,  for  thi-  oii-cliou  of  Its  hvilio-i-l.-itrlc  plant 
on  Ihr  Vaclkin  Rlvt-r.  havInK  purrlia.s,.!  Ii.s  sltf  of  3i)llU  acres, 
aiul  Iho  unllnished  electrical  (levclopnnnl  of  the  old  Whitney 
Co.  The  contract  calls  for  excavating  the  factory  site  and 
spUlwa.v.  ami  erectlnR-  a  dam  and  power  house,  the  former 
to    he    about    200    ft.    hlKh    and    develop    a    177-ft.    head,    Ken- 

.-riitine-     '*'>lllllHt     hn  Altonf     r.lWMInn     />iif,1       /^f>     »^...>.a.,.. It     K.. 


.speed  of  170  1))  Ml.  Th.-  .>>onthern  Aluminum  Co.  will  havt  ... 
annual  capacity  of  2.S.(ioo  to_jis  of  aluminum.  It  Is  controlled 
hy  French  capitalists,  and  i.s  nndcr  the  personal  supervision 
of  Or.  Paul  Heroult.  a  recoKnlzid  expert  on  the  manufacture 
of  aluminum.  The  estimated  cost  of  the  entire  plant.  In- 
cluding homes  for  the  operatives,  is  SR.OOO.OOO.  Tt  is  hoped 
to  have  it  in  operation  during  the  summer  of  1914. 

Whlehnm.  T.n — The  citizens  of  Whisham  will  vote  Apr.  18 
on  the  proposition  to  issue  $6000  in  bonds  for  the  construction 
of  a  municipal  electric-light  plant. 

Hanthfirnp.  FIb. — Plans  are  being  prepared  bv  the  Haw- 
thorne llfg.  Co.  for  the  construction  of  an  electric-light 
plant  in  connection  with  its  establishment  at  Hawthorne. 

Florence,    Ala The    Secretary    of    AVar    has    directed    that 

bids  for  the  Muscles  Shoals  development  be  received  for  a 
period  of  50  years  and  of  20  years  in  addition  to  that  stated 
in   the   item    appearins   Mar.    27   of   100   years. 

Plans  of  this  work,  showing  the  property,  surrounding 
country,  proposed  dam.  run-off  data,  and  estimates  for  power 
development,  are  on  file  at  the  ofhce  of  Engineering  News 
and   may  be   consulted   by  interested   parties. 

Lexington,  Ky. — The  Central  Kentucky  Natural  Gas  Co. 
will  soon  award  contracts  for  the  construction  of  a  pipe  line 
from  Lexington  to  Paris,  K.v.,  where  it  recently  secured  a 
franchlte.     Noted  Jan.  23. 

Loots cille.  Ky. — H.  M.  Byllesby  &  Co.,  of  Chicago,  111.,  who 
have  just  closed  a  deal  with  the  city  of  Louisville,  for  the 
merger  of  all  of  the  gas  and  electric  companies,  are  letting 
contracts  for  the  construction  of  a  pipe  line  from  the  wells 
of  the  Hope  Gas  Co.  in  AVest  Virginia.  A  feature  of  the 
work  -will  be  the  erection  of  power  plants  at  various  points 
along  the  line  to  maintain  the  pressure.  The  equipment  of 
these  plants  will  cost  $700,000;  the  pipe  line,  about  $3,- 
000.000. 

CoHhooton,  Ohio — The  United  Service  Co.,  Coshocton,  will 
build  a  new  power  plant  to  cost  $150,000.  C.  H.  Howell, 
Coshocton,   is  Supt. 

+ToIedo,  Ohio — The  contract  for  the  installation  of  a  1200- 
kw.  turbo-generator  set  in  the  Water  St.  plant  of  the  Toledo 
Traction.  Light  &  Power  Co.,  has  been  awarded  to  the  GEN- 
ERAL  ELECTRIC    CO.,    Schenectady,    N.    Y. 

Centervllle,  Ind. — At  a  recent  election  the  proposition  to 
issue  bonds  for  the  construction  of  a  municipal  electric-light 
plant  was  voted  on.      W.    A..   Butsch   is   Town   Clk. 

Flkhart,  Ind. — Plans  ha  "e  been  prepared  for  the  installa- 
tion of  an  ornamental  street-lighting  system  on  Main  St. 
Estimated  cost,  $6000.  Jani.^s  Leicester,  Jr.,  is  Chn.  of  the 
Lighting  Com. 


Raelne,  VVI». — The  proposition  to  expend  $6000  for  the  in- 
stallation of  an  ornamental  lighting  system  cif  State  St.,  is 
under   consideration. 

W'aumandee,  ^Vi^^. — Plans  are  being  considered  for  the 
construction   of  an  electric-light  plant  at   Waumandee. 

AVeldon,  lon-a — The  Council  is  making  preliminary  ar- 
rangements for  the  installation  of  an  electric  system  in 
Weldon.      Bonds  were   recently  voted  for  the   purpose. 

Whiting,  lona — Bids  will  be  received  by  B.  L.  Poss,  Town 
Clk.,  until  Apr.  21  for  the  construction  of  an  electric-light 
and  power  plant.  Plans  have  been  prepared  by  the  Alamo 
Engine  &  Supply  Co.,  Omaha,  Neb.  Estimatei  cost,  $10,000. 
Noted   Dec.    26. 

CrookHton,  Minn. — The  City  Clerk  has  been  authorized  to 
call  for  bids  for  the  installation  of  an  ornamental  street- 
lighting  system  in  Croikston. 

East  Grand  Forks,  .^IlBn. — The  citizens  are  considering 
plans  for  the  construction  of  a  new  electric-light  plant. 

Fertile,  Minn. — The  proposition  to  construct  a  nunicipal 
electric-light  plant  at  Fertile,  is  under  consideration 

Grand  Meadow,  Minn. —  Plans  are  being  prepared  for  the 
construction  of  an  electric-light  plant  at  Grand  Meadow 

Herman,  Minn. — At  a  recent  election  it  was  voted  to  in- 
stall an  electric  system  at  Herman.  A  transmission  line 
will  be  constructed  from  Fergus  Falls  to  supply  the  neces- 
sary electricity. 

+MlltonTale,  Kan The  contract  for  the  construction  of  ;• 

municipal  electric-light  plant,  according  to  plans  bv  E.  " 
Archer  &  Co..  New  England  Bldg.,  Kansas  Citv.  Mo.,  has  bef  . 
awarded  to  BROOKS  &  SONS  CO..  Scarritt  Bldg.,  Kansas  Cit. 
Mo.      Estimated  cost.   $32,000.      Noted  Feb.   6. 

Hlldreth.  IVeli. — An  electric-light  system  will  be  installev 
in  Hlldreth.  Bonds  were  recently  voted  for  the  purpose.  C. 
E.    Sturtevant,    of   Holdrege,    is    Consult.    Engr. 

I.nnsford,  N.  D. — The  Council  has  appointed  a  committee 
to  investigate  the  feasibilitv  of  installing  a  municipal  elec- 
tric-light plant  at  Lansford.  C.  A.  Adams  is  Chn.  of  the 
Com. 

Lisbon,  IV.  D. — An  expenditure  of  $40,000  is  contemplated 
for  the  construction  of  a  municipal  electric-light  olant  at 
Lisbojii,     The    installation    of    an    ornamental    str^pt-lightinj 


>e«-  Snieni,  .V.  n — A  franchise  has  been  Rpanted  to  thft 
New  Salem  Electijc  Light  Co.  to  conBlruct  und  operate  an 
elcctrlc-llght    plant    In    Ni'W    Salem. 

,      ""-y Is,    .\.    U.— We    are    ofllclally    advised    that    bids    will 

he  nccived  until  Apr.  30,  for  the  construction  of  a  municipal 
clccli  Ic-llght  plant.  Plans  and  speclflcatlons  are  on  Hie  at 
the  oillcc  of  M.  N.  Hriithorde,  City  Audr.  Estimated  cost, 
$5000.      .\otcd   Nov.   21    and   Mar.    13. 

St.  Thomas,  \.  n.— An  election  will  be  held  Apr.  28  at 
which  the  proposition  to  issue  bonds  for  the  construction 
of  a  municipal  electric-light  plant,  will  be  submitted  to  tho 
voters. 

Cut  llniik,  Moiil.— See  Hem  under  Water  Supply — Irriga- 
tion. 

Helena,  .Mont.— The  Mountain  States  Telephone  Co.  will 
Improve  its  syst.-m  here  at  a  cost  of  $140,000.  The  cable  sys- 
tem will  be  reconstructed  and  doubled  in  capacity.  Of  the 
sum  to  be  expended  $45,000  will  be  used  In  extending  the 
underground  system  covering  the  business  and  portions  of 
the  residence  districts,  K.  M.  Burgess,  Denver,  Colo.,  Is  Vlce- 
Pres.   and   Gen.    Mgr. 

.\llee,  Tex. — The  Council  has  granted  a  franchise  to  P.  A. 
Pnsnal    to    construct    and    operate    an    electric-light    plant    at 

+  DenlNou,  Tex. — See  Item  under  Buildings. 

Texas  fity,  Tex. —  Plans  are  being  prepared  for  the  In- 
stallation of  an  ornamental  street-lighting  system  In  the 
business  section   of   the   city. 

Knid.  Okla — An  expenditure  of  $7000  is  planned  for  the 
improvement  of  the  plant  of  the  Enid  Electric  &  Gas  Co. 
Lincoln   Beerbower,   Enid,   is  Secy,   and  Mgr. 

llurllnKton.  >V»Mh. — Plans  are  being  considered  for  the  in- 
stallation of  an  ornamental  street-lighting  system  in  Bur- 
lington.     Estimated    cost    $7000. 

Chelan,  Wash. — -According  to  press  reports  the  construc- 
tion of  a  dam  and  power  plant  on  the  Chelan  River,  a  small 
neck  of  water  connecting  the  Columbia  River  and  Lake 
Chelan,  is  being  planned  by  the  Great  Northern  Hv.  The 
project  is  the  culmination  of  the  company's  schi'ine  to  propel 
trains  over  the  Cascades  by  electricity.  Estimated  cost,  $10.- 
000,000.  R.  D.  Hawkins,  St,  Paul,  Minn.,  is  Supt.  Motive 
Power. 

Ephrata,  Wash. — It  is  reported  that  a  $10,000  municipal 
lighting   plant   will    be    installed    this   spring   at    Ephiata. 

White  Salmon,  Wash. — It  is  reported  that  the  Northwest- 
ern Electric  Co.  will  erect  an  electric  plant  on  a  site  recently 
purchased  on  the  White  Salmon  River  near  Husum  Falls. 
B.  C.  Condit,  Portland.  Ore.,  is  Mgr. 

Oregon  City,  Ore.— A  franchise  has  been  granted  to  the 
Beattie  Gas  Co.   to  in.s    ill  a  pi'  .at  here. 

Portland,  Ore. — Plai.ij  h  .e  been  prepared  by  J.  H.  Cun- 
ningham, Engr.,  Portland,  tor  the  construction  of  a  municipal 
electric-light  plant  or  the  Clackamas  River,  near  Portland. 
Estimated   cost,    $2,500,i(00. 

I'nion,  Ore. — Green  Bros.,  of  Spokane,  Wash.,  have  agreed 
to  construct  a  municipal  lightinjr  plant  here  and  take  city 
bonds   in   payment.      The   plant   will   cost    $72,000. 

Burbank,  Calif. — See  item  under  Water  Supply — Irriga- 
tion. " 

Fresno.  Calif. — The  San  Joaquin  Light  &  Power  Co.  will 
spend  $1,250,000  on  improvement  of  its  plants  in  the  San  Joa- 
quin Valley.  The  improvements  will  be  made  at  Bakers- 
field.  Santa  Maria.  North  Fork,  Tulare  River  and  Kern  River, 
Calif.     .\.   G.   \\ishon,   Fresno,   is  Gen.   Mgr. 

+LoB  Angeles,  Calil.— The  contract  for  the  installation  of 
an  ornamental  lighting  system  on  Sixth  St.,  between  Hill  and 
Alameda  Sts.,  and  on  Eighth  and  Ninth  Sts.,  between  Main 
and  Pigueroa  Sts.,  has  been  awarded  to  the  LLEWELLYN 
IRON  AVORKS,  Los  Vngeles,  at  $14,725.  Bids  were  received 
by  the   Board   of    Publ'c  Works,   Mar.    31.      Noted   Mar.   20. 

Oakland.  Calif. — The  Pacific  Gas  &  Electric  Co.  will  ex- 
pend $15,000  for  the  construction  of  an  addition  to  its  power 
plant  at  First  and  Jefferson  Sts..  in  Oakland.  J.  H.  Hunt,  San 
Francisco,    is   Pur.    Agt. 

San   Francisco,   Calif. — See    item    under    Buildings. 

Vallejo.  Calif. — Bids  will  soon  be  received  for  the  installa- 
tion of  an  ornamental  lighting  system  on  Georgia  St.  Plans 
have  been  prepared  and  approved  by  the  City  Council. 

Berwick,  N.  S. — Plans  are  being  considered  for  the  con- 
struction   of    a    municipal    electric-light    plant    to    cost.    $15,- 

Aylmer,  Que. — The  Town  Council  will  secure  estimates  at 
once   for  a   new   electric   lighting   system    to   cost   about    $30,- 

Montreal,  ftue. — Bids  will  be  received  by  L.  N.  Senecal 
Secy,  of  the  Bd.  of  City  Comrs..  will  be  received  at  the  offices 
of  the  Commissioners.  City  Hall,  Montreal,  until  noon  on  .\pr 
25,  for  the  construction  of  a  system  of  underground  con- 
duits, main  and  service  manholes,  transformer  chambers  etc 
in,  upon,  and  adjoining  that  portion  of  St.  Catherine  St'  be- 
tween Guy   St.   and    Papineau   Ave. 

Glencoe,  Ont. — Plans  are  being  considered  by  George  Cook 
for  the  construction  of  a  dam  and  power  plant  at  Battle 
Creek. 

Ottawa.  Ont. — The  Ottawa  Electric  Co.,  Sparks  St  Ottawa 
'S  having  plans  prepared  for  an  electrical  conduit  svstem  to 
te  installed  as  soon  as  possible.  A.  A.  Dion,  Ottawa  is  Gen 
Supt.  and  Ch.  Engr. 

Winnipeg,  Man.— M.   Peterson.   Secy.   Board   of  Control,   will 
receive   bids  until  May   15   for   2   three-phase   generators.   500 
kw.,  60-cycle,  6000-volt  for  the   new  power  house  at  Point  du 
BoiE. 

Moose  Jan.  Sask. — The  City  Council  has  authorized  an  ex- 
penditure of  $75,000  for  the  installation  of  a  fire-alarm  sys- 
tem, and  $185,000  for  extensions  and  improvement*  to  the 
municipal   electric-light   and   power   system. 
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+Taber,  Alta. — The  contract  for  the  construction  of  a 
municipal  electric-light  plant  has  been  awarded  to  H.  T. 
LLOYD,   oi   Tiber,  at  about   $25,000. 

♦  Vancouver,  B.  C. — The  Western  Canadian  Power  Co.  has 
awarded  a  contract  to  ESCHER.  WTSS  &  CO.,  Montreal,  Que-, 
for  furnishing  two  13  OOU-hp.  turbines  and  two  inlet  drum 
gates.  The  company  also  contemplates  raising  its  dam  at 
Stave     Falls. 

^Vaneta,  B.  C. — The  Waneta  Development  Co.  is  preparing 
plans  for  the  construction  of  a  new  h.vdro-electric  plant  on 
the   Salmon    River.      Estimated    cost.    $75,000. 

BRIDGES 

+Brideeport.  Conn. — The  contract  for  the  construction  of 
a  concrete  bridge  over  ihe  Rooster  River  at  the  Mountain 
Grove  Cemeterv  has  been  awarded  to  the  SPERR\  ENGI- 
NEERING CO..  New   Haven.   Conn.,  at   $8195. 

+!>oath  Xonralk.  Conn. — Contracts  hav.>  been  awarded  for 
the  construction  of  the  Washington  St.  Bridge  as  followfs: 
McH.^RG,  BARTON  &  O  165  Broadw;ay.  New  York  N.  T., 
reinforced-concrete  superstructure,  D  si'  .  A,  $204,000, 
SCHERZER  ROLLING  LIFT  BRIDGE  .-„'••„  220  Broadwa>, 
New  York,  steel  bascule  lift  spans.  $32,927:  DANIEL  F. 
TOOMEY  42  Stevens  St..  Norwalk.  Conn.,  paving  bridge  road- 
way  and  approaches.   $14,000.      Noted  Apr.    10. 

Glenn  FallN,  N.  Y. — Preliminary  plans  have  been  prepared 
for  the  construction  of  a  bridge  extending  from  the  canal 
bridge  to  River  St..  South  Glens  Falls.  It  will  cost  approxi- 
mately $200,000. 

Went  Vienna.  N.  Y. — Plans  have  been  prepared  by  the 
State  Highway  Dept..  Albany,  for  the  construction  of  a 
steel  lattice  truss  bridge  with  concrete  floor,  two  spans  50- 
ft..  long  and  one  160  ft.  long,  and  IS  ft.  wide.  The  estimated 
cost  is  $20,000.     A.  OBrien.  Utica,  N.  Y..  is  Supt.  of  Highways. 

Pepth  .«mbay.  >".  J The  Board  of  Freeholders  has  ap- 
proved plans  and  will  soon  ask  bids  for  the  construction  of  a 
new  concrete  arch  bridge  over  Ambrose  Brook,  on  the  New 
Bound  Brook  Road,  Piscataway  Township.  Alvin  B.  Fox  is 
the    County    Engr. 

KaMtou,  l»enn.— The  Central  R.R.  of  N.  J.  plans  to  erect 
a  large  concrete  bridge  across  its  tracks  on  Main  St..  to  re- 
place the  present  iron  bridge.  J.  O.  Osgood,  New  Y'ork,  N.  Y., 
Is    Ch.    Engr. 

PittHbnreh,  Penn.- — Bids  will  be  received  at  the  office  of 
R.  J.  Cunningham.  County  Controller  of  Allegheny  County. 
until  noon.  .Apr.  25.  for  the  construction  of  bridges  No.  6  and 
7  over  Plum  Creek.  No.  5  over  Bull  Creek  No.  4,  Robinson  s 
Run,  North  Branch  and  No.  1.  Giffney's  Run.  Plans  and 
specifications  are  on  file  at  the  office  of  the  County  Engi- 
neer.   Room    308.    Court   House,    Pittsburgh. 

PIttHton,  Penn. — Bids  for  the  removal  of  the  wood  and 
steel  superstructure  of  the  present  bridge  over  the  Susque- 
hanna River  at  Pittston.  alterations  to  the  piers  and  abut- 
ments, constructing  five  pin-connected  spans  each  202  ft. 
long,  with  25-ft.  roadway  and  two  8-ft.  sidewalks,  have 
been  received  as  follows:  United  Construction  Co.,  .Mbanv, 
N.  Y..  $112,978:  Owego  Bridge  Co..  Owcgo,  N.  Y.,  $107,985: 
Penn  Steel  Co.,  Steelton,  Penn.,  $119,500:  York  Bridge  Co.. 
York.  Penn..  $111,900:  Penn  Bridge  Co..  Braver  Falls,  Penn.. 
$113,472:  Nelson  Mervdith  Co..  Chambersburg.  Penn..  $124,750; 
Lumfer  Renick.  Buffalo.  N.  Y.,  $117,700:  McClintock-Marshall 
Co..  $136,485.      Noted  Mar.   13. 

Valley  Fopiee,  Penn, — The  construction  of  a  concrete  bridge 
over  the  Schuylkill  River,  near  Valley  Forge,  is  planned.  The 
estimated  cost  is  $250,000.  The  Valley  Forge  Commission  has 
charge  of   the  work. 

Baltimore,  Md, — We  are  ofDcially  advised  that  on  or  about 
May  2.  the  Sewerage  Commission  will  advertise  for  bids  for 
the  construction  of  a  viaduct  to  carry  the  new  roadway  over 
the  inclosed  Jones  Falls.  The  bids  will  be  received  until 
May  21.  Thi-  viaduct  will  be  of  reinforced  concrete,  1600  ft. 
long  and  75  ft.  wide,  and  is  estimated  to  cost  $250,000.  Calvin 
W.    Hendrlck   la   Ch.   Engr.    <.f  Comn. 

Baltimore,  >ld. — The  Board  of  Awards  has  approved  plans 
and  specifications  for  the  proposed  Fall8wa.v  Viaduct  over  the 
tracks  of  the  Northern  Central  Ry.  It  will  be  built  of  concrete 
and  will  extend  from  Madison  to  BIddle  Sts.  The  estlmati  d 
cost  Is  $300,000.  Plans  were  prepared  by  Calvin  W.  Hendricks, 
Ch.   Engr.  of  the  Sewerage  Comn. 

+riarkHburir,  W,  Va. — The  contract  for  the  steel  work  on 
the  steel  viaduct.  535  ft.  long.  24  ft.  wld.-  and  80  ft.  high,  has 
been  awarded  to  the  RIVERSIDE  BRIDGE  CO.,  Whi-.llnc, 
W.  Va..  at  $29,320  and  for  the  masonry  to  the  FERRIS 
BRIDGE   CO..   Charleston,   at    $7500. 

Greenville.  H.  C, — Bids  will  be  received  by  the  Commission- 
ers of  Greenville  County  until  Apr.  23,  for  bridge  work  In 
fireenvlUe   County. 

HIGIIW.W    BRIDGKM    nAM\<;i':n     in    OIIIO 
stair   CorreMpooilenee 

The  State  Highway  I>epartment  has  lieen  busy  with  the 
work  of  estimating  the  flood  diiniuge  to  roads  In  the  state, 
for  the  information  of  the  governor  and  the  legislature.  An 
inquiry  circular  as  to  the  loss  In  road  bridges — the  most  Im- 
portant Item — was  sent  to  county  olllclals  all  over  the  state, 
and  full  repcirts  therefrom  have  just  been  compiled.  A  re- 
mnrknbly    large   loss   Is   reported. 

The  total  number  of  hli<hway  bridges  In  the  state  which 
were  destroyed  or  sufTered  material  loss  Is  over  1000;  the 
somewhat  Iniomplete  returns  give  nn  estimate  of  ''3.  but 
these  returns  often  cover  only  the  large  structures.  The  estl. 
muted  damage  or  loss  totals  about  i:, 500, 000.  />  ihls  must 
he  added  al.f.ul  $1,250,000  loss  on  rldgei-  not  definitely  r<- 
ported.  making  a  total  .if  over  ♦7,';oo,000,  The  llgures  do 
not  Include  .Montgomery  anil  Lawrence  counll  s,  which  will 
add  materially  to  the  number  and  value  ..f  tt       .ridges  lost. 

The  striking  fact  In  the  details  of  tho  •irn«--whlch  give 
span  IcngthH.  etc..  In  most  cases — Is  th  .  i  hi  fly  1  irgi-  bridges 
wen-    destroyed    or    damagid.      Very    .'ew    bridges    as    small    as 


20-ft.  length  are  included.  Other  information  corroborates 
this  in  showing  that  few  culverts  or  small  bridges  were  lost 
in  the  state;  and  this  conclusion  applies  equally  to  the  rail- 
ways, which  had  almost  no  culvert  wa.shouts.  Indeed,  it  is 
stated  that  the  small  runs  and  brooks,  of  a  size  to  be  taken 
care  of  by  ordinary  culverts,  did  not  flow  as  full  by  a  con- 
siderable margin;  as  they  do  in  severe  summer  storms,  and  of 
course  the  fact  that  culvert  losses  are  rather  frequent  in  the 
extreme  summer  storms  that  occur  every  year  corroborates 
this. 

As  to  the  highway  bridges,  the  average  loss  per  bridge  is 
seen  to  be  about  $6500.  Recent  studies  of  the  State  High- 
way Department  made  for  other  purposes  (it  was  sought  to 
obtain  by  a  kind  of  statistical  estimate  the  bridging  cost  per 
average  mile  of  highway)  show  that  this  amount  corresponds 
to  a  bridge  approximately  100  ft.  long.  In  other  words,  the 
average  length  of  the  1000  highway  bridges  lost  or  damaged 
in    the   state    is   about   100    ft. 

James  R.  Marker,  State  Highway  Commr.,  sent  to  the 
surveyor,  auditor,  and  board  of  commissioners  of  each  county 
a  request  for  a  report  on  damage  to  highway  structures.  The 
information  received  has  been  tabulated  by  the  Highwa.v 
Department  and   forwarded   to   the  General   Assembly. 

The  report   of  damage  by  counties  is  as  follows: 


Total  No 

strurturpi 

Counties  reported 

Adam.s 

Allen 2li 

Ashland 12 

Ashtabula 7 

Athens ti 

.\uglaize 2S 

Belmont 8 

Brown 8 

Butler 10 

Carroll 

Champaign 40 

Clark 17 

Clermont 3 

Clinton G 

Columbiana 2 

Coshocton II 

Crawford 

Cuyahoga 3 

Darke 

Defiance 1 

Delaware 23 

Erie 

Fairfield 6 

Fayette 3 

Franklin 44 

Fulton , H 

Gallia 

Geauga 11 

Greene 12 

Guernsey 

Hamilton 7 

Hancock 2 

Hardin 2N 

Harrison 

Ilenrj' 2.5 

Highland 

Hocking 12 

Holmes • 12 

Huron 15 

Jackson,  storm  last  year  washed 

Jefferson 

Knox 

Lake 

l.awrcnre 

Licking 

Logan. 

Lorain 

Lucas 

Madison 

Malioning 

Marion 

Medina 

Meigs 

Mercer 

Nliami 

Monroe 

Montgomery 

Morgan 

Morrow 

Muskingum 

Noble 

Ottawa.. 
PauUi..g  . 
Perr>- ... 
Pir-kaway 
I'ik.. 


I'urliiKi'. 
I'rcll.- 
Pull...:.. 
Uichlunil 

HoK4 .      ... 

Handusky - 

Hcioto 

Hrncca ...    ■ 

Shelly 

Stark 

Humniit 

Trumlnill... 
TtiflcaruwaM. 


Tn 


Damage  to 
structures 
reported 

$18.35(1 
69,200 

105,000 
26,300 
32,300 
8,900 
24,000 

565,000 

443i850 
24,115 
150,000 
7,200 
610 
175,000 

3.i,'.5do 


19,000 

S.600 

7S7,.io:) 

17,500 


5.5(),(XX) 
7,7(X) 
25,204 

25^350 

'7,660 
3.').(J0<) 
2.').li0() 
140  structures, 
22..5()0 
197,000 


11.800 
3li.;i.S5 

mfi2ri 

I6..)00 
87.000 
.■id.lKK) 
9.4(H) 
21.010 

22..';no 

7,(100 

231,917 

7,(K)n 

143.:ilK> 


1(1,200 

2,!I(KI 

214,.')00 


50,000 
5^()60 


Estimated 
damage 

.structures  not  Total 

heard  from  damage 

161,2.50  S70i(i00 

40,000  109,200 

105,000 

.      .  26,300 

32,300 

2.000  10,900 
25,000  49,000 
5'35,0U0 


443,850 

24,115 

200,000 

7,200 

5,610 

17,5.000 

40,000 

4S,,500 

75,000 

50,000 

324,000 

1,000 

25,000 

8,600 

787,500 

17,500 

25.000 

11,300 

25,900 

2,500 

5.50,000 

9,700 

45,264 

300 

25,350 

1,000 

7,600 

43.000 

25,600 

I  year 


1,500 

k^otio 

2!o!K) 

20,000 

300 

Ltioo 

sitkio 

dnmng).  thi 

2,.50() 

30,(KX) 


.50,(100 
8,(X)0 
18.08:1 


Wnrren 
Washington. 

Williams. .  . . 

Wood 

Wynodot.... 


r>6.(KH) 
37.K.30 
7,«K) 


32..5flO 
3.(KKI' 
;i,(l<IO 

4(1,000 

lO.IXN) 
.'KKI.IMH) 
:<(I.(MHI 
2().(I(XI 
I.'i(l.(MMI 
.'<N.O(KI 
111.(10(1 
.53,(»KI 
2II,(NKI 


8,(100 
9,000 
12,170 


31,800 
36,38.5 
56,625 
,50,000 

112,000 
.50,(XX) 
60,000 
21,010 
,30,.5(IO 
7,600 

2.50.0(1(1 
7,0(XI 

143^300 
40,000 
432,600 


20,200 

2,960 

214,300 

.50,000 
Appro». 

49.000 

22,,5(X) 
2,500 

77,900 
270,000 

65,.5(I0 
,100,000 
192.000 

75,450 
I.VI.OtXI 
,-|00,(XX) 

.50,000 
I.V),000 

.58,800 
6,300 

I24!3()0 
(15,000 

no,ooo 

7,900 
25,000 
5(1,500 


April  ir,  mi.T 
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Akriin,  Ohio — Hins  will  be  rroclvi^d  hv  the  Hoard  (if  rmintv 
Commissioners  until  Apr.  24,  foi-  the  innstruct  Ion  of  North 
Howiinl  St.  MrldKc  ovir  the  CuyahoRn  Ulvir.  The  I'Htlmatcd 
cost  Is  $(S.OOO.     C.  B.  Hrowcr  Is  the  County  Clk.     Noted  Fc-b.  6. 

<i...-ii.ii.ill,  Ohl..— The  Cllv  .:,„nicll  Is  ,„„»:,lerlnp  the  con- 
slrmiion  of  a  viaduct  Irom  Klli.ron  and  .Slate  Aves  .  lo  Sixth 
a.Kl  l.nMUiller  Lta.  The  prop..,-*.  <1  viaduct  will  be  about  7000 
It.    hiiit;.    and   will    cost   itppro.ximately    .?1.00ii.iMJti. 

('(■liiiiiliuN.  Ohio — A  new  bridse  about  2.10  ft.  lonK  will  be 
built  over  the  lile  Darby  on  the  National  Road,  to  replace 
the  one  recently  washed  out  by  the  flood.  It  will  be  built 
jointly  by    Franklin   and  Madison  Counties. 

7,nnfHVli:e,  Olilo — lUds  will  be  received  at  the  offlee  rf  the 
county  .\iiditor  until  11  a.m..  INl.iy  3,  for  repalrlnK  the  Monroe 
St.   UrldKc.     II.   II.  Kennedy  is  the  County  tnerk. 

+  ('liainiiiiiKii.  III.— The  contract  for  the  construction  of  a 
concrete  l.ii.li;.  ill  Coiiilit  and  N'e%vcomb  Townships  has  been 
awarded  to  the  Donc.VN  CDNSTRUCTION  CO.,  .Vrcola.  111.,  at 
$11.0S,f.  The  bridse  will  be  25(1  ft.  long,  will  be  constructed 
of  concrete  and  will  htive  tive  arches. 

FnirlieM,  111.- — The  citizens  of  Mound  Township  have  voted 
in  favor  of  issuing  bonds  for  $10,500  for  the  purpose  of  con- 
structinpr  concrete  bridf::es. 

Mollno.  III. — The  sum  of  $7000  has  been  appropriated  for 
the  purpose  of  repairing  the  Rock  River  Bridge.  Lyle  Payton 
is  the  City  Engr. 

Ottnnn,  III. — Bids  will  be  received  by  A.  E.  Bach.  County 
Clk.,  Ottawa,  until  1  p.m..  -Vpr.  30,  for  the  construction  of  a 
concrete  bridge  over  Hullnger  Creek,  in  the  town  of  Deer 
Park. 

Eou  CInIre,  Wis. — According  to  press  reports,  the  citizens 
voted  Apr.  1,  in  favor  of  issuing  bonds  for  $75,000  for  the 
construction  of   a  bridge  over   the   Chippewa   River. 

JuncMVille,  AVis. — The  Common  Council  has  authorized 
piatis  for  the  construction  of  a  new  concrete  bridge  over  the 
Rock  River.  The  estimated  cost  is  $75,000.  James  Fithers  is 
the   Mayor.      C.    V.   Kerch    is   the   City   Engr. 

MlUvnukee,  \VIk. — Plans  are  being  prepared  for  the  erec- 
tion of  a  steel  .ind  concrete  bridge  over  the  Milwaukee  River 
on  the  Port  Washington  Road.  It  will  be  285  ft.  long  and  60 
ft.  wide.  The  estimated  cost  is  $80,000.  Louis  G.  Widule  is 
the  County  Clerk. 

ForoKt  City,  Iowa — We  are  oflScially  advised  that  the  con- 
tract for  the  construction  of  the  steel  and  concrete  bridge 
across  Lime  Creek  has  been  awarded  to  the  IOWA  BRIDGE 
CO.,  Des  Moines,  Iowa,  at  $34SSi.  The  other  bidders  were: 
Minneapolis  Bridge  Co.,  Minneapolis.  $4797,  and  the  Miller- 
Hey  Construction  Co.,  Waterloo,  $3668.  C.  K.  Nelson  is  the 
County  Audr.     Noted  Apr.  3. 

.■\lbert  Lien,  MInii. — ^Vccording  to  press  reports,  the  propo- 
sition to  erect  a  60-ft.  span  bridge  is  under  consideration. 
William   Barneck   is   City    Engr. 

+  Maiihnttnu,  Knn. — We  are  officially  advised  that  the  con- 
tracts for  bridge  work  in  Rilev  Countv  have  been  awarded  to 
JOHN  P.  BLAIR,  Manhattan.  Kan..  CANTON  BRIDGE  CO., 
Kansas  City,  Mo.,   and  B.  CLARK,  Keats,  Kan.     Noted  Mar.  20. 

Yntos  Center,  Knn. — The  Misouri  Pacific  Ry.  is  consider- 
ing the  construction  of  a  90-ft.  steel  bridge,  one  SO-ft.  and  one 
30-ft.  span,  over  a  branch  of  the  Neosho  Riv»r  at  Durand, 
about  four  miles  west  of  this  place,  E.  P.  Mitchell,  St.  Louis, 
Mo.,  is  the  Ch.   Engr. 

Selliy,  S.  D. — We  are  officially  advised  that  the  contract 
for  bridge  construction  during  the  year,  has  been  awarded 
to  the  HENNEPIN  BRIDGE  CO..  Minneapolis,  Minn.  H.  A. 
Taylor,   Selby,    is   County   Audr.      Noted   Mar.   27. 

Dickinson,  IV.  D. — The  proposition  to  erect  a  steel  and  con- 
crete bridge  to  cost  approximately  $7000  is  under  con- 
sideration.    J.  E.  Hughes  is  the  County  Audr. 

+Con«ny,  Ark. — The  contract  for  the  construction  of  a  new 
steel  bridge  across  the  Codron  River,  near  Mt.  Vernon.  20 
miles  northeast  of  Conway,  has  been  awarded  to  the  JOLIET 
BRIDGE  &  IRON  CO..  JoUet,  111.  The  bridge  will  be  about 
160   ft.   long. 

Poentello,  Iilnho — The  Board  of  County  Commissioners  of 
Bannock  Count>-  will  receive  bids  until  1  p.m..  Apr.  18.  for 
the  removal  of  the  present  324-ft.  steel  bridge  at  or  near 
Baugh's  ford,  to  a  site  about  900  ft.  up  stream,  erecting  fivt? 
sets  of  piers  and  constructing  an  additional  108-ft.  span. 
Plans  and  specifications  are  on  file  at  the  oflice  of  E.  G.  Gal- 
lett,   County  Clk. 

.Vherdoen.  ^Vnsh. — Bids  will  probably  be  asked  some  lime 
In  May  for  the  construction  of  a  steel  bascule  bridge  over  the 
Washkah  River.  It  will  be  about  150  ft.  long  and  60  ft.  wide. 
The  estimated  cost  is  $95,000.  P.  S.  Clark  is  the  City  Clerk. 
Noted   Apr.   3. 

Kennptt,  Calif. — The  Kennett  Chamber  of  Commerce  has 
applied  to  the  Board  of  Supervisors  for  an  appropriation  of 
J30,000   for  the  purpose  of  building  a  new  bridge. 

Modesto,  Cnlif. — Press  reports  state  that  the  concrete 
bridge  over  the  Tuolum  River  near  Modesto  was  recently 
damaged  by  the  floods.  The  estimated  cost  of  repairs  is 
$5000. 

Olive,  Cnlif. — The  Board  of  Supervisors  has  made  an  ap- 
propriation of  $60,000.  for  the  construction  of  a  new  concrete 
bridge  over  the  Santa  .\na  River  at  Olive. 

San  Diefco,  Cnlif. — Bids  will  soon  be  asked  for  the  con- 
struction of  a  concrete  bridge  over  the  San  Diego  River  at 
Old  Town.  D.  K.  Adams  is  Supt.  of  Sts.  and  W.  M.  Rumsey 
is  City  Engr.     Noted  Apr.   3. 

San  Frnnoispo,  Calif. — The  Atchison.  Topeka  &  Santa  P^ 
Ry.  Co.  will  construct  a  single-leaf  trunnion  bascule  bridge 
across   Tslais   Creek   at   Kentucky   St. 

Victoria,  n.  C. — Bids  will  be  received  by  J.  E.  Griffith. 
Engr.  Pub.  Wks..  until  May  7,  for  the  construction  of  a  steel 
and   concrete   bridge   over   the   Thompson   River. 

+Toronto,  Ont. — The  contract  for  the  construction  of  the 
concrete  piers,  abutments  and  floor  of  the  St.  Clair  Ave. 
Bridge,  east  of  Bathurst  St..  has  been  awarded  to  SCOTT  & 
LAW.   Toronto,   at   $27,000.      Noted    Mar.   20. 


l.yitoH,  n.  C — nids  win  be  received  by  the  Mlnlnter  of 
Pulilli'  \V<irks.  Victoria,  H,  C,  until  Mav  7.  f  r  the  con- 
struction of  a  concrete  arch  acroHs  the  Thompson  River  at 
Lytton. 

WATMIl   SI'ITI.,)' — lltl(l<;ATION 

NcH-  Durlinm,  \.  II.— We  are  odlelally  advliied  that  the  bill 
churtiring  Ihi.  .New  llaiMnshlre  Water  Supply  Co.  to  lake 
water  frmn  Merrymeeting  Lake,  to  supply  Uo<'hi-ster,  Somers- 
worth.  Dover.  Portsmouth  and  other  cities  and  towns,  was 
passed  by  the  State  Legislature,  Apr.  2.  It  Is  Intended  to  sell 
water  at  wholesale  meter  rates  to  munlclpalltleH  now  Inade- 
quately supplied.  The  system  will  be  contracted  for  this  sea- 
son, but  the  ilate  for  receiving  bids  has  not  vet  been  ileier- 
mlned.  The  systiin  will  Involve  the  construction  of  38  miles 
of  l(i-  to  21-ln.  mains,  and  Is  estimated  to  cost  tl,00il,0u0. 
Dudley    &    Saw.\er,    Manchester,    N.     H..    are    Consult.     Eiigrs. 

A+.Vmhcrnt,  Mi.ss. — The  contract  to  furnish  about  140  tons 
of  S-,  12-  and  16-in.  c.l.  pine  has  bi'en  awarded  to  the  U.  S. 
CAST  IRON  PIPE  &  FOUNDRY  CO...  Philadelphia,  Penn. 
Bids  were  opened  Mar.  29.     Noted  Mar.  27. 

Iloston,  MnsN. —  Bids  will  be  received  by  the  Departmentof 
of  Public  Works  until  Apr.  18,  for  laying  1375  lln.ft.  of  10- 
and  12-in.  water  pipe  in  .Xrlington,  Claredon  and  Stuart  Sts.. 
and  for  relaying  5350  ft.  of  12-in.  water  pipe  In  West  River 
and    Readville  Sts.     L.  K.   Itourke  Is  Comr.   Pub.   Wks. 

Iloston,  Mnss — We  are  ofliclally  advised  that  the  contract 
to  furnish  2,730,000  lb.  of  iron  castings  has  been  awarded  to 
DAVIS  &  FARNUM,  Waltham,  Mass.,  at  $85  per  ton.  The  only 
other  bid  received  was  submitted  by  the  Warren  Foundry  & 
Machine  Co.,  at  $62,  for  .No.  1  castings,  and  $60  for  No.  2.  Bids 
Were  opened  by  the  Supply  Department,  Apr.  6.     Noted  Apr.  3. 

+  l':aMlhnnipton,  .Mass. — We  are  oHlcially  advised  that  the 
contract  to  furnish  about  150  tons  of  c.-l.  water  pipe  has  been 
awarded  to  R.  D.  WOOD  &  CO..  I'hiladelphia.  The  contraci  to 
furnish  IVi  miles  of  clay  sewer  pipe  has  been  awarded  to  J. 
P.  RVAN,  Easthampton.  Bids  were  opened  Mar.  25.  Noted 
Mar.  20, 

Fall  River,  Mass. — The  Water  Department  plans  to  pur- 
chase a  sti-am  or  electrically  operated  pump  o(^  6,000,000  gal. 
daily  capacity.     J.  A.  Kay  is  Mayor. 

Circrnflelil,  Mass. — We  are  ofliclally  advised  that  the  Water 
Department  contemplates  the  construction  of  a  pumping  sta- 
tion, an  open  well,  2600  ft.  of  l«-in.  force  main,  and  a  small 
diversion  dam  on  the  Green  River.  George  F.  Merrill  is  Supt. 
Noted  Apr.  3  and  Apr.   10. 

MIddleboro,  Mass. — According  to  press  reports,  bids  will  be 
by    the    city    until    Apr.    21,    for    constructing    a    con- 
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Estimated  cost,   $14,000.     R.  Spurr 
Consult.     Engr.       Noted 


North  .Vndover,  Mass — Charles  E.  Johnson,  Supt.  Pub.  Wks., 
will  probably  soon  aslt  bids  for  furnishing  water  pipe.  The 
pipe    will   be  laid  by   day  labor.      Estimated  cost,   $60013. 

Kandolph,  Mass. — The  Water  Department  contemplates  the 
Installation  of  a  high  duty  pump  and  boiler,  estimated  to  cost 
$15.0110.      W.    F.   Barrett  is  Chn.    Water  Comn. 

Fayettcville,  Ji.  Y. — The  Village  Board  contemplates  ex- 
tending its  water  mains  to  the  Onondaga  Golf  and  Country 
Club,  supplying  property  owners  along  the  way.  Estimated 
cost,  $6000. 

Honeoyr  Falls,  N.  Y. — Bids  will  be  received  by  the  Board 
of  Village  Trustees  until  8  p.m.,  Apr.  24,  for  constructing  a 
municipal  water  system,  according  to  plans  and  specifications 
on  Hie  with  A.  B.  Neal,  Village  Clk.  The  plans  provide  for 
5V2  miles  of  mains,  a  pumping  station  and  an  elevated  tank. 
White  &  Getman,  Mutual  Lite  Bldg.,  Buffalo,  N.  T.,  are  Con- 
sult.   Engrs. 

Little  Falls,  N.  Y. — C.  J.  Dempster,  City  Engr.,  recommends 
the  construction  of  a  filtration  plant  for  the  water  system. 
Estimated    cost. $20, 000. 

•  New  York,  N.  Y. — Bids  will  be  received  by  the  Board  of 
Water  Supply  until  11  a.m..  Apr.  29,  for  Contract  91.  furnish- 
ing, delivering  and  installing  racks,  stop  shutters,  screens, 
lifters  and  other  apparatus  in  gate  chambers  along  the  Cats- 
kill   Aqueduct.     Charles  Strauss  is  Pres. 

For  bids  on  Contract  105,  Catskill  Aqueduct,  see  table  un- 
der  Contract    Prices. 

Bids  will  be  received  by  Henry  S.  Thompson,  Comr.  Water 
Supply,  Gas  and  Electricity,  until  2  p.m..  .-Vpr.  21,  for  the 
follawing;  Section  1,  for  furnishing,  delivering  and  laving 
high-pressure  fire  service  mains  and  appurtenances  in  24th. 
25th,  26th,  27th,  2Sth,  29th,  30th,  31st,  32d,  33d  and  24th  Sts, 
and  in  Madison,  Fifth,  Sixth.  Seventh.  Eighth,  Ninth,  Tenth, 
11th.  12th  and  13th  Aves.  Section  2.  furnishing,  delivering 
and  laying  high-water  pressure  fire-service  mains  and  appur- 
tenances in  Bayard.  Baxter,  Broome,  Bowerv.  Elizabeth  Elm 
Houston,  Hudson,  Mott,  Mulberry,  Prince,  Spring.  Stone  West 
and  Worth  Sts.,  and  West  Broadway,  including  furnishing, 
delivering  and  installing  motor  operated  valves,  waterproof 
valve  vaults  and  subsidiary  ducts  on  the  Bowerv,  Hudson  St. 
and  Stone  St.,  and  subsidiary  ducts  and  serviceboxes  at  the 
Oliver  St.  and  the  Gansevoort  St.  high-pressure  pumping 
stations.  Specifications  are  on  file  at  the  office  of  Engineer- 
ing News,  505  Pearl  St.,  New  York.  This  letting  has  been 
postponed  from   .\pr.   9.      Noted  Mar.    27. 

See  item  under  Buildings. 

+AVcst  WInfleld,  N.  Y. — "We  are  officially  advised  that  the 
contract  to  construct  a  municipal  water  svstem  here  has  been 
awarded  to  JOHN  SIEGRIST,  Utica,  N.  Y.at  $6447.  Bids  were 
opened  by  the  Village  Trustees,  Apr.  1.     Noted  Mar.  6. 

Cbatbam,  X.  J. — The  Common  Council  has  received  the  fol- 
lowing bids  for  additions  and  alterations  to  the  municipal 
electric-light  and  water  plant:  'William  M.  Sheehan  &  Co 
New  York.  $34,810;  Blackall  &  Baldwin  Co..  New  York.  $34  890- 
Portland  Engineering  Co.,  $36,n00;  for  individual  items  the  fol- 
lowing were  received:  Two  150  hp.  water  tube  boilers  R 
l^scni*"""!*  Co.,  $5200:  J.  p.  Dranger  Co.,  $5420:  Heincke  Co., 
$560«;  Jersey  City  Iron  T\  orks.  ?5653:  tandem-compound  Cor- 
liss engine,  and  three-phase  generator,  Ridgewav  Dvnamo  & 
ll"„?'r."''  f°-  -5S955;  engine  only,  Jersey  City  Iron  Works, 
$7929:  steam  turbo-generating  set,  100  kw.,  Westinghouse 
Electric  &  Mfg.  Co..  $5996.  150  kw.,  $6792:  steam  generating 
set,    George    D.    Atwood    Co.,    $4973;    500,000-    and    7o0.000-gal. 
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pumps,  with  motors.  Gould  Mfg.  Co.,  J7220;  chimney.  Berman 
&  Lehman.  $1570.     Noted  Apr.   3. 

Garfield,  X.  J. — Bonds  for  $85,000  were  voted.  Apr.  3.  for 
improving  the  municipal  water  system,  and  purchasing  lb 
acres  of  land,  installing  wells,  pumps,  machinery  and  pipe 
lines.  A.  L.  Pettersen.  Post  Office  Bldg..  Passai^c.  N.  J.,  is  Con- 
sult.   Engr.      Frank   Romondia   is   Boro.   Clk.      Noted   Apr.    6. 

»«■  Branfuvlck,  X.  J. — The  Common  Council  has  appro- 
priated 5S0O0   for  extensions  to  the   water  system. 

Lebanon,  Penn.— According  to  press  reports,  the  Lebanon 
Valley  Consolidated  Water  Supply  Co.  will  "ssue  bonds  for 
$600,000  to  pav  for  proposed  improvements  and  extensions,. 
C.  David  Gring.    Perry  County,  is  Pres. 

WaHhlntrton.  D.  C Bids  will  be  received  by  the  Com- 
missioners of  the  District  of  Columbia  until  Jlay  L  TO"^  „'"£-■ 
nishing  and  delivering  10.000  %-in.  water  meters.  Cuno  H. 
Rudolph  is  Chn. 

GoldNboro.  X.  C— Bids  will  soon  be  asked  for  laying  about 
6000  ft.  of  6-in.  water  mains  and  5000  ft.  of  sanitary  sewers. 
■\V.    E.   Gehres   is   City    Engr.      Noted   Jan.    16. 

Waiihlnmon,  X.  C— According  to  press  reports,  an  ele^'tio" 
has  been  called  for  May  5.  to  vote  on  a  bond  issue  of  $150,000. 
for  installing  water   and    sewer   systems. 

ttlanta.  Ga. — At  a  recent  meeting  of  the  City  Council  the 
members  discussed  a  proposition  to  bring  a  water  suppO 
from  the  mountains  of  Hall  County.  The  city  obtains  its 
present  supplv  from  the  Chattahoochee  River,  but  it  is 
thought  that  "this  supply  will  soon  be  inadequate  owing  to 
the  citv's  growth.      W.  Z.  Smith   is  Gen.  Mgr.  T^  ater   Bd. 

Manhallvllle.  Ga.— The  proposition  to  issue  bonds  for 
$20,000.  for  the  installation  of  a  water  system  here  was  de- 
feated at  the  recent  bond  election.  J.  O.  Boonton  is  Ma>  or. 
Noted  Mar.  27. 

TuKealooHa.  .Via.— The  City  Commissioners  ha\-e  accepted 
the  plans  prepared  by  Morris  Knowles.  Consult.  Engr.  Pitts- 
burgh. Penn..  for  the  installation  of  a  filtration  plant,  esti- 
mated  to  cost  from  $15,000   to  $20,000.      Noted  Nov.   7. 

Georeetown.  Ml»(i.— Bonds  for  $7500  have  been  voted  for 
the   installation    of   a   water   system    here.      Noted   Mar.    JU. 

RIchton,  MlHB.— The  town  contemplates  the  installation  of 
a  water  system.      For   particulars    adress  the   Mayor. 

Rayvllle,  I.a.— The  citv  is  receiving  bids  for  a  franchise 
for  a  water  svstem  and  electric-light  plant  here  C.  A. 
Smith.  Secy,  of'  the  Progressive  League  is  interested  in  the 
matter. 

+  ATltnirton.  Tenn. — The  contract  to  construct  a  water  sys- 
tem hire  has  been  awarded  to  the  WEST  TENNESSEE  CON- 
STRUf'TIO.V  CO.  Goodwyn  Institute  Bldg..  Memphis,  ^enn.. 
at  approximately  $15,000.  Bids  were  opened  Mar.  1-  f-  Ij- 
Huston  &  Co..  Exchange  Bldg..  Memphis.  Tenn..  are  Consult. 
Engrs.      Noted    Apr.    13. 

Rocfcwood,  Tenn Pollard    &    Ellms.   Consult    KnKrs.    Miles 

Greenwood  Bldg.  Cincinnati.  f)hio.  are  Inv.-stigating  tne 
water  system  here,  and  will  make  recommendations  for  im- 
provements. 

MadlHonvllle,  Ky.— We  are  offlclally  advised  thai  bids  -will 
be  received  bv  the  Board  of  Public  ^^  orks  until  Api.  30  for 
constructing  water  and  sewer  systems  here.  Iheie  coniracis 
were  to  have  been  awarded  Apr.  2.  ''Ut  were  defernd  en  ac- 
count of  the  floods.  C.  H.  .Jenks,  Union  City  Tenn..  Is  Consult. 
Engr.     W.  .1.  Dulin   Is  Secy,  of  Bd.     Noted  Mar.   13. 

Canton,  Ohio— The  Water  Department  J"ntf  "jP'^Vf  riVv 
installation  of  a  2.000.000-gal.  pump.  P.  H.  Webei  is  City 
Engr. 

Oherlln.  Ohio— Plans  have  been  prepared  for  extending  the 
water  svstem.  relaying  the  conduit  and  purchasing  new 
pumps.  Estimated  cost,  $12,000.  W.  F.  Schlckler  is  Supt.  W  a- 
ter  Dept. 

WilloaehbT.  Ohio — Bids  will  be  received  by  the  Board  of 
Public  Affairs  until  noon.  May  10  for  furniBhing  two  raw  wa- 
ter pumps,  according  to  plans  and  specifications  to  be  ob- 
tained from  the  Clerk  of  the  Board  of  Affairs.  Plans 
specifications  are  on  file  at  the  office  of  Burgess  &  1 
Engrs.,     Columbus.     Ohio 


and 
.ong. 


will 
,  for 


Consult.     _    ..      . 

YonnKNtown,  Ohio — According  to  press  reports,  bids 
be  receiv-ed  by  D.  J.  .Jones,  City  Audr..  until  2  p.m.,  May  5 
the  purchase  of  $72,000   water-works  bonds. 

LeClalr,  III.— According  to  press  reports,  bids  will  be  re- 
ceived by  the  City  Clerk  until  Apr.  17,  for  constructing  water 
and   sewer  systems   here. 

Melrone  Park,  III.— Bids  will  be  received  b.v  the  Village 
Board  until  Apr.  21.  for  constructing  a  municipal  electric- 
driven  pumping  p'ant  for  the  water  system,  to  consist  of  two 
compute  Trr-llft  systems,  three  horizontal  Hlngle-stage  ur- 
blne  pumps  and  motors,  switchboard  transformers,  piping, 
wiring  etc.  C,  C.  McLaln.  Melrose  Park.  Is  Engr.  .John  Kng- 
breeht'lH   flk.   Village    Bd. 

nadicrvllle.  Wl» The  Water  Committee  of  the  CItv  Coun- 
cil has  recommended  the  construction  of  a  150,000-Kal.  reser- 
voir. 

Guthrie  renter.  Iowa— Bids  will  be  received  by  the  T.  wn 
n..rU  until  I  nm  Apr.  22.  for  extending  the  water  system. 
Bccordlng  to  sp^eiflcatlons  on  file  at  the  office  of  the  City 
Clerk. 

+  Mlleii.  Iowa— We  are  offlclally  advised  that  the  coiitiuct 
to  conntrucl  a  water  system  h<re  has  been  award.  <1  to  \\  ,  1>. 
LOVELL.  MlnneapollB.  Minn.,  at  $9365.  The  "ther  bids  wer.: 
Moffatt  Co..  Pes  Moines.  $9573:  Des  Moines  Bridge  K  Iron 
Co..  Omaha.  Neb..  $10,416:  C.  W.  Roland  Co  n.-s  Moln.s 
$10,610.  Bids  were  opened  by  the  city.  Apr  10.  Chnrl.  B  I. 
Chase.  Clinton.  Iowa.  Is  Consult.   Engr.     Noted   Apr.  3. 

Hloiix  City.  Iowa— Fr<d  Smith.  City  Engr..  Is  preparing 
plans  and  specinejitlons  for  the  Perry  Creek  conduit.  Esti- 
mated cost  $78,000.  Bids  will  probably  soon  be  nsked  on 
this  contnict. 

Walter*,  Minn.— The  vlIlRge  has  voted  to  Install  a  wat.r 
svst.m  and  wishes  to  communleale  with  contractorB  In  that 
Ifne.      Address  the   .mate    (tank   <.r  Wallers. 


Jenell.  Kan. — Bids  will  be  received  about  Apr.  20.  for  the 
construction  of  a  water  system  here.  Estimated  cost.  $40,- 
000.  E.  E.  Harper.  Grand  Ave.  Temple.  Kansas  City.  Mo., 
is  Consult.  Engr.  O.  E.  White  is  City  Clk.  Noted  Jan.  23. 
Soott,  Kan. — The  Alamo  Engine  &  Supply  Co.  is  preparing 
plans  for  the  construction  of  a  water  system  and  an  electric 
light  plant  here.  Estimated  cost.  $35,000.  J.  A.  Hollister 
is    JIayor.       Noted    Jan.    7. 

Topeka,  Kan. — E.  B.  Stotts.  Comr.  Pub.  Wks.,  has  completed 
plans  for  the  installation  of  a  water  system  with  d' inking 
fountain  attachments,   for  Westlawn   Park. 

BllllngH,  Mont. — Bids  will  be  received  until  June  3.  for  pur- 
chasing $575,000  bonds  for  the  proposed  water  system,  for 
which  plans  are  being  prepared  by  Burns  &  McDonnell.  Con- 
sult. Engrs.,  Scarritt  Bldg.,  Kansas  City.  Mo.  The  system  will 
include  a  5.000.000-gal.  pump.  37  miles  of  mains.  326  hydrants, 
and   ten  50ff,000-gal.   filters. 

Cut    Bank,   Mont The    Gerharz- Jacqueth    Engineering   Co., 

Billings.  Mont.,  has  been  retained  to  prepare  plans  for  a 
municipal  water  system  and  electric-light  plant  here.  Es- 
timated cost.   $50,000. 

Fromber^c,  Mont. — An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $12,000  for  the  installation  of  a 
water  system. 

Maryvllle,  Mo. — Bids  will  be  received  by  H.  L.  Flynt,  Supt. 
W.-Wks..  until  Apr.  28.  for  improving  the  water  system. 
Plans  as  prepared  by  Hiram  Phillips.  Liggett  Bldg..  St.  Louis, 
Mo.,  provide  for  the  following:  Furnishing  one  high-duty 
90.000.000-ft.-lb.  compound-condensing,  horizontal  duplex 
pump,  two  low-service  pumps,  centrifugal,  two  100-hp.  boilers, 
one  50.000-gal.  pressure  filter,  one  feed-water  he,ater,  one  feed 
pump;   repairing  the  standpipe  and  a  concrete   dam. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Improvements  until  Apr.  22.  for  the  following:  Furnish- 
ing and  delivering  at  the  City  Pipe  Yard.  c.  i.  coated  water 
pipe,  240  tons  c.  .i  coated  special  castings.  296  3-.  4-,  6-,  12-, 
20-  and  36in.  stop  valves,  and  20  6-in.  special  tapping  valves, 
175  fire  plugs  and  500  post  fire-plug  top  arts;  also  making 
excavations,  hauling  and  laying  71.030  ft.  of  6-.  12-,  20-  and 
36-in.   water   pipe.      Edward   E.   Wall    is  Water   Comr. 

+Clark(ivllle,  Ark. — The  contract  to  construct  water  and 
sewer  svstenis  here  has  been  awarded  to  the  FOUNT.\IN 
SHAW  ENGINEERING  CO.,  Dallas.  Tex.  Estimated  cost,  $46,- 
000.      Bids    were    opened    Mar.    28.      Noted    Mar,    13. 

Fort   Worth,  Tex Bonds  for  $300,000   have   been   voted  for 

improving  the   water   -system.      Noted   Mar.    13. 

RIohardHon,  Tex. — Tentative  plans  have  been  prepared  for 
installing  a  municipal  water  system  and  electric-light  plant 
here. 

Port  -Vrtbur,  Tex. — The  Port  Arthur  Rice  &  Irrigation  Co. 
has  adopted  plans  for  extensive  improvements  to  its  irriga- 
tion pumping  plant  near  here.  The  proposed  work  will  cost 
about  $40,000. 

Grandfleld.  Okln.— E.  PI.  Kerby.  Consult.  Engr..  Lawton, 
Okla..  is  preparing  plans  for  improving  the  water  system 
here. 

Salt  Lake  City,  Vtah — The  City  Commission  has  adopted 
a  resolution  authorizing  Sylvester  Q.  Cannon.  City  Engr..  to 
make  an  Investigation  of  the  various  possible  methods  of  In- 
creasing the  city's  water-supply,  and  to  report  his  findings, 
and  submit  plans  and  recommendations  to  the  Commission. 
\V.  H.  Korns  is  Comr.  W.-Wks.     Noted  Mar.  20. 

Kphratn,   ^Vat^h L.    H.    Pruitt    has   been   granted   a   BO-year 

franchisi-   to    install    and   operate   a    water  system   here. 

Xorfh  Yakima,  ^\■aHh. — .\ccording  to  press  reports,  the 
Pacific  Power  &  Light  Co.  contemplates  improvements  and 
extensions   to   its   system    here,   estimated    to   cost   $250,000. 

Seattle,  WaHh.— A.  H.  Dimock.  City  Engr..  has  flbd  plans 
and  specifications  for  the  construction  of  a  dam  at  Camp  No.  2, 
Cedar  River  Watershed.  Bids  will  soon  be  asked  on  this  con- 
tract. 

Ilurbank,  Calif. — Bonds  for  $70,000  have  been  voted  for  In- 
stalling a  municipal  water  system  and  electric-light  plant 
here.     Noted  Jan.    16. 

^Fullerton,  Calif. — .\  contract  to  furnish  machinery  for  the 
pumping  plant  of  the  municipal  water  system,  has  been 
awarded  to  the  HENRY  R.  WORTHINGTON  CO.,  Los  Angeles, 
Calif.,  at   $10,250. 

Monrovia    Calif. — The   city   contemplates   constructing  a   1.- 
500.000-gal.    reservoir    on   North   Ivy   Ave.   to   cost  about   $8000. 
Planada,    Calif.- — The    Planada    Development    Corp.    Is    pre- 
paring  to   lav    two    mlli-s  of   12-in.    concrete   pipe.     J.   F.   Lam- 
liert    Is   Supt.' 

Tulare,  Calif.— Hlds  will  be  received  by  E.  Oakford.  City 
Clk..  until  8  p.m.  May  5,  for  constructing  a  hemispherical 
bottom  steel  tank  and  tower  with  accessorli-s,  a  system  of 
water  mains  and  accessories.  Sloan  &  Rohson.  Nevada  Bank 
IJldg..   San    Francisco,   are  Consult.    Engrs.      Noted  Apr.    13. 

Woodland,  Calif. — The 

$30,000.    for    improving    the    water    system.      Sloi 
.Nevada   Hldg..  San   Francisco,  are  Consult.   Engit 

London.  Ont.— Hlds  will  be  received  by  the  Board  of  Water 
Commissioners  until  noon.  May  1.  for  furnishing  the  follow- 
ing: 1450  tons  of  4-ln.,  6-ln..  8-ln.  10-ln  12-ln.  c,  I  PIpe,  94 
valves  and  20  tons  of  special  castings;  75.000  lb.  pig  lead;  64.- 
000  lb.  lead  pipe;  3000  lb.  Russian  jointing  hemp.  SpedJ- 
catlons  and  blank  forms  may  be  obtnlni-d  from  H.  J.  GlauD- 
Itz..   fjen.    .Mgr..    ltd.    Water  Comrs. 

SEW  MRS 

Wiiieniile.  lliilne — The  Water  Department  conliniplates 
the  eiiiiMtruitlon  of  approximately  fiOO  ft.  of  fiO-ln.  trunk 
Mcwi-r.  estimated  to  cost  $7000.  John  IT.  Burleigh  Is  City 
Engr. 

South  lloynltnn.  Vt.— According  to  press  reports,  bids  will 
}„■  reeilvid  bv  A.  O.  Whilham.  Town  Treas..  until  Apr.  19.  for 
lonstriH'tIng  a  sewer  svstem  here,  estlinated.  to  cost '  $S»00.' 
Walker.  Walkr-r  &  Goodrich,  .Montpeller,  Vt.,  are  fonsult. 
Engrs. 
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AfiiNhnct.  MnHH. — The  town  has  votfd  an  approprlHlluii  i.f 
$500(1  for  constiiKtlnK  scwtrs  In  Slocum  and  Nye  Sts.  .I;nni« 
H.  Hathaway  Is  a  member  of  the  Sewer  Com. 

AmherHt.  Muhh. — A  contract  has  been  awarded  to  AI..T..EN, 
WOODWARD  &  CO.  to  furnish  the  tile  pipe  reiiiilred  for  the 
new  sewer  svstem.  W.  C.  Taunatt,  Jr.,  Easthampton.  Mass.,  Is 
Engr.     Noted   Mar.    20. 

+BoHtoii,  MoHH. — We  are  offleially  advised  that  the  con- 
tract to  construct  a  24x36-ln.  concrete  sewer  In  Winchester, 
has  been  awarded  to  TONY  ROSS,  43  Oak  St..  Winchester,  at 
$37,555.  The  other  bids  were:  J.  H.  Ferguson,  lioston,  $39.- 
116:  McCarthy  &  Walsh.  East  Boston.  $41,077;  Michael  Russo 
&  Son.  Boston.  $46,567:  The  Conners  Bros.  Co..  Lowell.  $50,- 
$10:  Colemas  Bros..  Boston.  $50,690:  A.  G.  Tomasello.  Boston, 
$52,292;  O.  M.  Bryne  Co..  Boston.  $53.5S3.  Kids  were  opened 
bv  the  Metropolitan  Water  and  Sewerage  Board,  Mar.  28. 
W.  N.   Davenport  Is  Secy.     Noted  Mar.   20. 

Bids  will  be  received  by  the  Department  of  Public  Works 
until  Apr.  22.  for  constructing  sewers  In  Neponset  I'lay- 
ground,   Dorchester   District.     L.   K.   Rourke   is  Comr. 

FttchburK;,  AlaHN. — We  are  officially  advised  that  the  sew- 
age disposal  plant  fo  be  installed  in  South  Fitchburg  is  esti- 
mated to  cost  from  $200,000  to  $300,000.  The  plant  will  be  of 
the  ImhofE  type.  Plans  are  being  prepared  by  Metcalf  & 
Eddy,  Consult.  Engrs.,  14  Beacon  St..  Boston.  David  A.  Ha.rt- 
well  is  Ch.  Engr.,  Sewerage  Comn.     Noted  Apr.  3. 

+Xorth1»rldiB:e.  "Mass. — The  contract  to  construct  the  Lin- 
wood  extension  of  the  sewer  system  has  been  awarded  to  C. 
E.  TRUMBULL  &  CO.,  Boston,  Mass..  at  $14,143.  The  other 
bids  were:  N.  S.  Brock,  Boston.  Mass..  $19,051;  Robert  C. 
Allen.  Worcester.  Mass.,  $15,382;  McCarthy  &  Walsh,  East 
Boston.  Mass.,  $17,335;  John  E.  Palmer,  Boston,  Mass.,  $16,- 
823.  The  contract  to  furnish  pipe  was  awarded  to  the  R.  D. 
WOOD  CO..  Philadelphia,  at  $25.95  per  ton  for  c.i.  pipe  and 
2%c.  per  lb.  for  fittings. 

South  Hartley,  Mass. — We  are  officially  advised  that  plans 
have  been  prepared  and  submitted  to  the  township  authori- 
ties, by  Waring.  Chapman  &  Farquhar.  Consult,  Engrs..  874 
Broadway.  New  York,  N.  Y.,  for  the  construction  of  a  sys- 
tem of  pipe  sewers  throughout  the  town.  The  plans  call 
for  a  system  about  ten  miles  long.  Bids  will  be  received  as 
soon  as  the  necessary  action  has  been  taken  by  the  town- 
ship.    The  estimated  cost  is   $50,000. 

♦Westfleld.  Mass. — Bids  will  be  received  by  the  Board  of 
Selectmen  until  11  a.m..  Apr.  23.  for  furnishing  about  12.000 
lin.ft.  of  6-  to  IS-in.  sewer  pipe.  John  L.  Hvde  is  ToTvn 
Engr. 

.\nHonla.  Conn. — Plans  are  being  prepared  for  construct- 
ing sewers  in  Division,  Factory  and  Holbrook  Sts.  Esti- 
mated cost,  $6000.     V.  B.  Clarke  is  City  Engr. 

+Brldg;eport,  Conn. — Contracts  for  constructing  sewers 
here  have  been  awarded  by  the  Paving  and  Sewer  Com- 
mission, as  follows:  In  Fairfield  Ave.,  to  ANGELO  CONTI  & 
CO.,  60  Temple  St.,  Hartford,  at  $5900;  in  Sherman  St..  to  B. 
D.  PIERCE,  Jr.,  122  Bank  St.,  Bridgeport,  at  $1162.  Noted 
Mar.   27. 

Hartford,  Conn. — Roscoe  N.  Clarke,  City  Engr.,  is  prepar- 
ing plans  for  constructing  sewers  in  the  Maple  Ave.  District. 
Estimated  cost,  $55,000.     See  also  item  of  Apr.  3. 

Plalnvllle,  Conn. — At  the  recent  annual  meeting  of  the 
Sanitary  and  Sewer  District,  plans  were  presented  for  ex- 
tensive additions  to  the  sewer  system.  Joseph  N.  McKernan, 
95   West  Jlain  St.   is  Engr. 

Blnehamton,  K.  Y. — Bids  will  probably  soon  be  asked  for 
the  construction  of  a  salt-glazed,  vitrified  sewer  in  Broad 
Ave.     Estimated  cost,  $5325.     F.  M.  Hopkins  is  City  Clk. 

New  York,  N.  Y. — Bids  will  be  received  by  George  Crom- 
well, Pres.  Boro.  of  Richmond,  until  Apr.  22,  for  construct- 
ing sewers  in  various  streets. 

+  Palatlne  Bridee,  N.  Y. — The  contract  to  construct  a  sewer 
system  and  sewage  disposal  plant  here  has  been  awarded  to 
MARTIN  &  MILLER.  Passaic.  N.  J.  Bids  were  opened  Mar. 
22.  Morrell  Vrooman.  Gloversville,  N.  Y.,  is  Consult.  Engr. 
Noted   Mar.    6. 

Searndale.  N,  Y. — We  are  officially  advised  that  the  plans 
prepared  by  Waring,  Chapman  &  Farquhar,  Consult.  Engrs.. 
874  Broadway.  New  York,  N.  Y..  for  the  construction  of  an 
entire  new  sewer  system  have  been  accepted  by  the  town. 
Bids  for  the  work  will  be  advertised  as  soon  as  the  neces- 
sary legal  steps  are  taken.  The  estimated  cost  is  $65,- 
000. 

-^^Schenectady,  N.  Y. — The  lowest  bid  received  bv  the  Board 
of  Contract  and  Supply,  Apr.  2.  for  laying  about  30,000  ft. 
of  sewers,  was  submitted  by  the  Kellan  c&  Shafer  Co..  Sche- 
nectady, at  $63,716.  The  bids  have  been  held  over  for 
further  consideration.  It  is  possible  that  all  bids  will  be  re- 
jected as  too  high,  and  the  contract  readvertised.  Noted 
Mar.    27. 

Baxt  Orange,  N.  J. — We  are  officially  advised  that  the  fol- 
lowing bids  were  received  by  the  Essex  County  Park  Com- 
mission. 810  Broad  St.,  Newark,  for  the  construction  of  a 
storm  water  drainage  system  on  Park  Ave.,  in  East  Orange: 
D'Amato  &  Stefanellifi  74  Summer  Ave.,  Newark,  $11,794; 
George  P.  Olcott  &  Co..  Metropolitan  Bldg.,  East  Orange.  $12,- 
518:  Harrison  &  Craig.  S37  Broad  St..  Newark.  $13,098:  Thomas 
J.  Schriver,  28  Boyden  St..  East  Orange.  $131.64:  Tony  Costa, 
108  Henry  St.,  Orange,  $13,190:  James  A.  Christie,  38  Thomas 
St..  Newark.  $15,625;  Joseph  Beflnino  &  Co..  13  Stenten  St., 
East  Orange.  $13,829;  Charles  Ippolito.  Montclair.  $14,473: 
Robert  W.  Smith  Corp..  136  Liberty  St..  New  York,  N.  Y., 
*16,132;  Pasquale  Manvillo,  3  Hurlburt  St.,  Orange,  $17,696. 
Bids   were    received    Apr.    8. 

♦Jersey  City.  N.  J. — We  are  officially  advised  that  the  con- 
tract to  construct  a  sewer  in  Wales  Ave.,  has  been,  awarded 
to  CHARLES  O'NEILL,  62  Wegan  PI.,  Jersey  City.  Bids  were 
opened  bv  the  Board  of  Street  and  Water  Commissioners, 
.Api-.    7.      Noted   Apr.    3. 


-A^enark.  N.  J Bids   will   be  received  by  the   PuaHaic  VkI- 

lav  Sewerage  ConinilHslonerH  until  2  p.m.,  Apr.  29,  for  con- 
structing the  three  portionB  of  Section  6  of  the  main  In- 
tercepting sewer.  In  the  city  of  Newark.  The  contriicl  In- 
volves the  following:  CentriU  portion.  Item  1,  earth  excava- 
tion and  refilling  In  trench,  for  150-ln.  Bewer.  1400  lin.ft. 
Item  2.  concrete  masonry.  In  trench,  porlland  cement  mortar, 
4500  su.yr.  Item  3,  brick  masonry.  In  manholes,  laid  with 
Portland  cement  mortar,  and  appurtenant  work,  BO  cu.yd. 
Item  4,  rock  excavation.  In  trench,  300  cu.yd.  .Northerly  por- 
tion. Item  1,  earth  excavation  and  redlilng  in  trench,  for 
IBO-ln.  sewer,  1600  lin.ft.  Iti-m  2.  concrete  masonry.  In 
trench,  portland  cement  mortar,  4600  cu.yd.  Item  3.  brick 
masonry.  In  manholes,  laid  with  portland  cement  mortar,  and 
appurtenant  work.  50  cu.yd.  Item  4,  rock  excavation.  In 
trench,  300  cu.yd.  Item  5,  furnishing,  placing  and  maintain- 
ing steel  and  timber  sheeting,  etc..  betwi-en  Station  26  -I-  75 
and  28  -f  75.  Lump  Sum.  Southerly  portion:  Item  1.  earth 
excavation  and  refilling  in  trench,  for  150-ln.  sewer.  1700 
lin.ft.  Item  2,  concrete  masimry.  In  trench,  portland  cement 
mortar,  5500  cu.yd.  Item  3,  brick  masonry.  In  manholes,  laid 
with  Portland  cement  and  mortar,  and  appurtenant  work, 
100  cu.yd.  Item  4.  rock  excavation,  in  trench.  7000  cu.yd. 
Drawings,  form  of  contract  and  specifications,  and  blank  form 
for  proposal  may  be  obtained  at  the  commissioners'  office 
from   William  M.   Brown,  Ch.   Engr. 

+Trrnton.  N.  J. — We  are  officially  advised  that  contracts 
for  constructing  sewers  in  various  streets  have  been  awarded 
as  follows;  Roosevelt  and  Indiana-  Aves.  and  Liberty  St. 
sewers,  to  GIBBS  &  MORG.VN;  Ellsworth  and  Logan  Ave. 
sewer.s,  to  ANTONIO  DEBUCIA;  Wavne  Ave.  sewer,  to  Mc- 
GOVERN  CONTR.VCTING  CO.  Bids  were  opened  .\pr.  4. 
Noted   Apr.    3. 

Westmont,  N.  J The  Town  Council  contemplates  the  In- 
stallation of  a  municipal  sewer  system  and  sewage  disposal 
plant. 

Beaver  Falls,  I'enn. — We  are  officially  advised  that  bids 
will  be  received  by  the  Town  Council  until  8  p.m.,  Apr.  22. 
for  purchasing  $110,000  bonds  issued  for  constructing  a 
sanitary  sewer  svstem  and  appurtenances.  Thomas  McKee  is 
Pres.   and    W.   F.    Rayle   Secy,    of   Council.      Noted   Sept.    5. 

+New-  Kenslnfcton,  Penn, — The  contract  to  construct  a 
storm  sewer  in  Stanton  Ave.  has  been  awarded  to  TONY 
MARTIN,  New  Kensington,  at  $12,073.  The  other  bids  were: 
William  J.  Paine.  .$15,648;  M.  O'Herron  Co.,  $15,601  and  Ott 
Bros.    Co.,    $15,243. 

Lewiston,  Penn. — According  to  press  reports,  George  A. 
Flink,  Consult.  Engr.,  Commonwealth  Bldg..  Harrisburg. 
Penn..  is  preparing  plans  for  a  sewage  disposal  plant  here, 
estimated  to  cost   $30,000.     J.  H.   Saxton  is  Boro.   Clk. 

Pittsburgh,  Penn. — Bids  will  be  received  by  Joseph  <i. 
Armstrong,  Dir.  Pub.  Ser.,  until  Apr.  18,  for  constructing 
sewers   in    Ellsworth    Ave.    and    other    streets. 

+  Seranton,  I*enn. — A  contract  to  construct  a  selvage  dis- 
posal plant  at  Hillside  Home,  has  been  awarded  to  LATHROP. 
SHEA  &  HENWOOD.  New  York,  at  $20,250.  The  other  bids 
■were:  Ne-w  York  Sewage  Disposal  Co.,  New  Y'ork,  $22,767; 
Hagen  Lumber  Co.,  Scranton,  $28,500.  Bids  were  opened  b>' 
Willard  Matthews.  Pres.  Scranton  Poor  District,  Apr.  1. 
Noted   Mar.   20. 

+Sonterset,  Penn. — We  are  officially  advised  that  the  con- 
tract to  construct  a  sewage  disposal  plant  at  the  County 
Home  and  Hospital  for  the  Insane  has  been  awarded  to  the 
PITT  CONSTRUCTION  CO..  Pittsburgh,  Penn.,  at  $43,000. 
Bids  -were  opened  by  the  Commissioners  of  Somerset  County, 
Apr.    3.      Noted    Mar.    27. 

I'nlontown,  Penn. — We  are  officially  advised  that  Chester 
&  Fleming,  Hydraulic  Engrs.,  Union  Bank  Bldg..  Pittsburgh, 
Penn..  have  been  retained  to  prepare  plans  for  a  se-wage 
treatment   plant   at    the    Fayette    County   Home    in    L^niontown. 

^4'Baltlniore,  Md. — A  contract  has  been  awarded  bv  the 
Board  of  Awards,  to  McCARTHY  &  O'HERRON,  121  Pearl  St., 
Baltimore,  for  the  construction  of  storm-water  sewers,  under 
contract  26,  at  $241,247.  requiring  3000  lin.ft.  of  78x38-in.  to 
54x36-in.  rectangular  masonry  drains.  11.200  lin.ft.  48-in.  to 
30-in.  circular  masonry  drains,  365  lin.ft.  30-in.  to  20-in.  c.-i. 
pipe  drains,  26,500  lin.ft.  24-in.  to  22-in.  terra-cotta  pipe 
drains.  10,300  ft.  18-  to  12-in.  inlet  connections,  215  manholes, 
and    420    inlets.      Noted    Mar.    20. 

+CharIotte,  >'.  C. — The  contract  to  construct  about  18,221 
ft.  of  8-  to  24-in.  sewers  and  drains  here  has  been  a-warded 
to  D.\BBS  &  MY'ERS,  Charlotte,  at  $15,049.  Bids  were  opened 
by   the   Executive    Board,   Apr.    2.      Noted   Mar.    27. 

Goldsboro,  N,  C. — See  item  under  Water  Supply — Irriga- 
tion. 

Washington,  N.  C. — See  item  under  Water  Supply — Irriga- 
tion. 

Amerlcus,  Ga. — Bonds  for  $10,000  have  been  voted  for  con- 
structing  sewers    here. 

Orlando,  Fla. — Bids  will  be  received  by  the  Sewerage  Com- 
mittee until  8  p.m..  May  1,  for  constructing  a  sewer  system, 
according  to  plans  and  specifications  on  file  at  the  office  of 
G.  R.  Ramsey,  City  Engr.  The  system  will  comprise  26% 
miles  of  sanitary  sewer  and  3000  ft.  of  storm  sewer,  also 
Imhoff  tanks  and  appurtenances.  George  W.  Fuller,  New 
Y'ork,  is  Consult.  Engr.     Noted  Mar.   13. 

Ruston,  l,a, —  Bids  will  be  received  by  the  city  until  May 
15.  for  constructing  a  complete  sewer  svstem  here.  Bonds 
for  $40,000  were  voted  for  this  work,  last  year.     Noted  Nov.  14. 

Cleveland,  Tenn. — The  Solomon-Norcross  Co.,  Atlanta,  Ga., 
is  preparing  plans  for  the  installation  of  a  se-wer  system  here, 
estimated  to  cost  $75,000.  T.  E.  Thatch  is  Mavor.  Noted 
Apr.  13. 

Park,  Tenn. — Tentative  plans  are  being  considered  for  in- 
stalling a  sewer  system  here,  estimated   to  cost   $10,000. 

Madisonvllle,  Ky, — See  item  under  Water  Supply — Irriga- 
tion. 

Barberton,  Ohio — The  city  contemplates,  the:  cohstruction 
of  about  ten  miles  of  storm  sewers  in  Storm  Sewer  District 
No.    3.      Estimated   cost,    $45,000. 


50 


E  X  G  I  X  E  E  E  I  X  G     NEWS 


Yol.  09,  Xo.  16 


Cincinnati.  Ohio— Bids  will  be  received  by  V.  T.  Price,  Dir. 
Pub  Se?  until  noon.  Apr.  25.  for  constructing  main  and 
lateral  seweFs  and  drains,  with  appurtenances,  in  Montana 
Ave. 

*Thp  contract  to  construct  sewers  and  drains  in  Glenway 
Ave  has  been  awarded  to  WELLING  &  FRANZ.  Cincinnati, 
at    ?'71.610. 

rniro  ill.— Bids  will  be  received  by  the  Board  of  Local  Im- 
„,.^V.?„^?r,fs  ,intil  10  a  m.  Apr.  17.  for  constructing  sewers  ac- 
?o?dini  to'  plans  and  specifications  on  file  at  the  oflice  of 
G.    F.   Dewey,   City    Engr. 

FoHtorla.  Ohio— We  are  officially  advised  that  the  PrfPO^ed 

Latshaw  is  t;h    Engr.,  Dept.  of  Sewers.     Noted  Mar.  6. 

SoHnKHeld.  Ohio— Bids  will  be  received  by  E.  D,  Seggerson^ 
City  C1?H<;  until  noon,  Apr.  30,  for  laying  sewers  in  and  pav- 
ing" several   streets. 

bv    the  Village  Clerk 
storm   sewer. 


Shelby.   Ohli>— Bids   will   be    received 
until    noon.   Apr.    21.   for   constructing 


Toledo.  Ohio-Bids  will  be  received  by  the  ^Commissioners 
of  Lucas  County  until  noon.  Apr.  pv„  '^o'^PJ^  I  ,,ras  rountv 
qanitarv    Sewer   No.    2    of   Subdistnct    No.    3    in    Lucas   Couni>. 

lEr^^nlfarl'^l^ll"!  ¥o^"d"o.«^^cSir\^^  T%\nV^^l'c^^r  ?s 

^°  A'ccor^Vng    to   press    reports,    plans    are    being   Prepared    by 

rfVricS.'"c"of.c^ete"or'''ikterloJkin|\aerand  is  estimated  to  cost 
$400,000. 

.,„,,„_     ._j The   city   proposed   to   construct   a  combined 

sto?m   in"d   sanitary   sewe";-  ?roSi   the   Canton  Glass  factory   to 
the  Mississinewa  River. 

the-'?^rJ"^o^;;^?r^r;rg^e^ssi!ir'^c^niJ^^^^?Jii^?f^^^ 

sewers  in  Garden  and  other  streets.  .,  »,      ,u<>  T,„^rd 

r50|£^ohn  W.lrwin  is  City  Engr.     No  ed   Feb^     .  ^^^   ^^^_ 

^tVer'^bfds  weV??^X^V.  lli^ls.  Champaign.  ^ll.Ssfo:  George  C. 
Fairclo,     ChTmpkign,     $11,811.       Bids     were     opened     Apr.     8. 

'i^    ,1  ^J  III       Riflo   will   be    received   bv   the    Board    of   Local 

tanks    and    446    cu..vd.    rock    excavation.      Ldwai  d    G.    Hius    is 
Encr.      Noted    Apr.   10.  ^ 

MInooica.   III.— Bids   will   be   received   by   the  Village   Trus- 

TamiUsG Wynne    Village  Clk.     The  contract  involves  the  fol- 

S^  S^/^i  '•  iio'n  ^^  ?r^3tirfi;"i^ir^a^?i2?5 

10'?o  12  ft.:  2  flush  Tanks;  21  manholes;  23  calch  "aslns. 

«•..>..<»„  Ill  — \n  election  will  probably  soon  be  called  to 
vot''on"*a""bond  l-ue''of'^0,000,  /or  constructing  a  sewage 
disposal   plant.     A.   L.  Webster    is  City   Engl.  ^    ,.     ,    ,„„ 

4.i.'..iid    du    I,ac.   Win.- We    are    officially    advised    that    the 

$63.35S.      Noted    Apr.    13.  »w       t>        a    ^r 

.  —  »ti_      nifi<=    win    be    received    by    the    Board    of 

Pubn?"C-orks'VntlT''2''lZ"Apr.    2^  for   con'structing   storm 
aewers  and  appurtenances. 

Weft  Allli..  WlH.— Bids  for  laying  300  f»-  of  8-ln  and  19.000 
ft  of  6-irK  "eWers  have  been  received  by  the  Board  of  Public 
Wo?ks  as  follows:  Herman  Hohensee  |-'"-  P'P,"o,*.'vi^,.atol1 
fi-ln  D  oe  $1.20:  George  Zimmerman.  $1.30  and  $1.0.).  Btisiou 
&  oVimhs    »1.52  and1l.32:   L.   W.   Schruth.   $1.35  and   $   .19. 

Ilnrllntton.  I„«a-Accordlng  to  P"«% J^'P^rV'ons  'rSctTng 
Iw  rifi  Ivid  bv  the  C  tv  Council  until  Apr.  24,  for  consiruciinb 
about  .13  noo   ft.   of  S-  to  24-in.   vitrified  pipe   sewers. 

Charlton.  lo«n— The  city  contemplates  the  construction  of 
appro"ma?ely  20.000  ft.  of  12-  to  24-in.  sew.-rs.  F.  ^\  .  T.ost 
Is  City   Engr.  ,    .        .. 

«■„«<  CUT  Iowa- The  City  Council  contemplates  the  con- 
HlrucVbrn^V's'torm  sewers  in  21»t  and  Myrtle  Sts.  Estimated 
cost,   $25,000.  ,      ,.  „ 

♦  Alh-rt  Lea,  Mlnn.-A  ^-^ '/rSl"f  STRUpl  OLSEN  Mln- 
Thlrd  Ward  has  b.en  awarded  to  ILLSTBUl  &  ui^&i^iN,  aim 
neapollH.   Minn.,  at  $15,437.  .        „         ,       , 

Ht  Paul  Minn.— Bids  will  be  received  by  the  Board  of 
PublVe  Works  until  5  p.m  Apr.  17  for  constructing  s.-wers 
In   Goodrich   and    Hudson    Av.-b.      Walter   L.    Lemon    Is    Ins. 

*..<■...»«    Kan Bids  will  be  rerelv.'d  about  May  1.  for  con- 

atrm"      g    a    s.'w-'r    svst.^n    and    sewage    dlsponal    plant    here. 
S«t"li.at'd   U.   -OHI   $B0.O00.      E.    n.   Tlhb.tt«   Is  City   fcngr. 

York.  Xeh.- Thi-  city  contemplates  an  expenditure  of  $40. - 
000  for  eons  "ti.  ling  storm  s.  wers.     A.  B.  Codding  Is  City  Engr. 

Ht  JoKrnh.  Mo.— The  Board  of  Public  Works  cont.rnplates 
recomm "nTnng  to  the  City  Council  an  aPP'-"P'-''»t'°V "'n.?^,;' 
OOO  for  conHtruetlng  addiilonal  sewers.  Charles  W.  Camp- 
bell   IH    city    Kngr. 

4.Clnrkiivlllr.  Ark.— The  contract  to  construct  a  sanitary 
...vT.r  MVMtTm  and  s.wHg-  dlsposnl  plant  here  has  been 
TflJ^irded'to  "he  Ff  TINTAIN-SHa'w  RN/jINEKniNG  CO..  Dal- 
ull  T-x,  at  approximnt.ly  $20,000.  WInt.iH  H  Love  nro 
Conmill.   Rngrs.      Notid    May    13. 

Connar.  Ark.— Plans  have  been  complited  'or  th.'  constriic- 
lion    "f   a   iewer   system    here.   e»tlmated    to   cost   $46,000,    and 


bids  will  probably  be  asked  early  in  June.  G.  H.  Burr  is 
Engr..  Sewer  List.     Noted  Sept.  19. 

A-initn.  Okla. — Bids  will  be  received  by  the  city  until  8  p.m^ 
Apr.  21.  tor  constructing  about  7700  lin.ft.  of  15-in.  vitrified 
sewer  and  a  reinforced-concrete  disposal  tank.  41x4U.x.J0  tt. 
Nagel  &  Petersen.  Muskogee,  Okla.,  are  Consult.  Engrs.  J.  C. 
Starr  is  Mayor. 

Salt  Lake  City.  I'tah — The  City  Construction  has  authorised 
an  expenditure  of  $34,500,  tor  constructing  sewers  and  paving 
streets.     Richard   P.  Morris  is  Street  Comr. 

The  Dalles,  Ore. — Bids  will  soon  be  asked  for  furnishing 
and  laying  18.000  ft.  of  6-  and  12-in.  lateral  sewers.  C.  L. 
White  'is    City    Engr. 

Santa  .Vnn.  Calif. — Bids  will  be  received  by  .T.  C.  Burke, 
City  Clk..  until  5  p.m..  Apr.  21.  tor  constructing  a  sewer  sys- 
tem.    Specifications  call  tor  vitrified  salt  glazed  pipe. 

San  Diejio.  Calif. — Bids  will  probably  soon  be  asked  for  fur- 
nishing about  34,000   lin.ft.   of  sewer  pipe. 

Peterborough.  Ont — T.  Aird  Murray.  Consult.  Engr.  To- 
ronto, Ont..  has  prepared  plans,  for  a  sewage  disposal  plant 
here,   estimated   to   cost    $60.000..  . 

Simeoe.  Ont.— Bids  will  be  received  by  W.  C.  McCall.  Town 
Clk  until  Apr.  23.  for  constructing  sewers,  sewage  loi  ce 
msUn.  pumping  station,  pumping  machinery,  and  a  sewage 
disposal  plant  Estimated  cost.  $40,000.  Chipman  &  Powers, 
Toronto,  are  Consult,   Engrs.      Noted  Feb.   b. 

Sutherland.  Sa«k.— The  contract  to  construct  a  sewage  dis- 
posal plant  here  has  been  awarded  to  EDMUND  T.  S\KES, 
Neepawa,   Man.,  at  $45,000.      Noted  Feb.   6. 

STREETS   &  RO.VDS 

Boston.  Mass.— Bids  will  be  received  until  Apr.  21  by  the 
Department  of  Public  Works  tor  the  construction  of  tai- 
Sacldam  roadways  in  Don  and  Lithgow  Sts  Dorche^stei-^ 
Clement  Ave..  West  Roxbury.  and  for  an  asphalt  pavement  in 
T.n^'erine-    Place.      L.    K.    Rourke    is    Comr. 

+The  contract  for  the  construction  of  6500  lin.ft  of  ma- 
cadlm  road  in  Taunton  was  awarded  by  the  State  Highway 
Commiss°on  to  the  HORNE-LOWB  CONSTUUCTUlN  CO., 
Worcester  at  $11,118.  Other  bids  were:  .-\..  ^^  ilhams  Ac  Co., 
Boston  $11632;  Z,  C.  Caneden  Lakeville.  $12,000  Anthony 
Corchia,  Boston.  $12,233.  Jos.  McCormick  Providence  R.  I., 
$12,715  and  T.  J.  Quinn.  Ashton,  R.  I.,  $13,695.  Arthur  -W . 
Dean  is  Chief  Engr. 

Bridgeport.  Conn.— Bids  will  be  received  by  the  Board  of 
Public  Works  until  7:30  p.m.,  Apr.  18,  for  building  a  section 
of  highwav  on  the  Richmond  Road.  Plans  may  "be  seeti  at 
?Ae  office  of  Alfred  H.  Terry.  City  Engr..  City  Hall.  Bridgeport. 
+The  Paving  and  Sewpr  Commission  has  awaidea  a  con- 
tra* to  the  CONNECTICUT  HASSAM  PAVING  CO  902  Chapel 
St,  New  Haven,  Conn.,  for  13.270  sq.yd..  of  wood  block  paving 
on  various  streets.  Bids  were  received  Mar.  31.  Noted 
Mar.  27. 

WaterUury.  Conn.— Plans  and  estimates  l^ave  been  pre-- 
pared  bv  the  Citv  Engineer  for  paving  portions  of  Bank. 
Meadow.-  North  Elm,  \Villow.  and  Water  Sts  and  Exchange 
Place  The  total  cost  is  estimated  at  $34,050.  R.  A.  Calinsi 
is   City    Engr.      Noted    Jan,    2, 

New  York.  N.  Y\— The  Board  of  Estimate  has  appropriated 
$200,000  for  rcpaving  Riverside  Drive  from  72nd  to  llOth  s  . . 
onrt  tIflOOOO  for  renaving  the  West  Drive  and  parts  of  the 
last  and  Middle  DHves  in  Central  Park.  Chas.  fe.  Stover  Is 
Park  Comr. 

New  York.  N.  V.— Bids  will  be  received  until  2  p.m.,  Apr.  25, 
bv  the  President  of  the  Borough  of  Manhattan,  for  regulating 
and  repaying  Abingdon  Sq.  and  Eighth  Ave.,  from  Ablngdor 
Sq.   to  Columbus   Circle.      George   McAneny    is  Pres. 

New  York  N.  Y, We  are  officially  advised  that  the  fol- 
lowing are  the  low  bids  received  by  the  l^';Pt„°f  I""^- ^>_Vu 
on  Apr.  8.  for  paving  in  various  streets:  55th  St  from  NInt 
Ave  to  Tenth  Ave.,  and  from  llth  .\ve.  to  12th  Ave.  with 
granite  RalTertv  Bros..  624  West  52nd  St..  at  $24,983;  56tl. 
St  from  10  h  to  llth  Aves.  with  granite,  Rafferty  Bros. 
SIT  •>fi4 •57th  St  from  First  Ave.  to  Third  Ave.,  with  asphalt. 
DaVtuM  Il«g.s  1451  Broadway,  at  $17,015:  176th  St..  from  St. 
NfAi  I.,s  \v-  I"  Wadsworth  Ave.,  with  asphalt.  Barber 
AsDhilt  Paving  Co.,  Woolworth  Bldg..  $3127;  Broadvyay,  from 
92nd  to  llOth'-Sts.,  with  sheet  asphalt  »"<'  f'PV,'"'  ^f™""'"; 
Asphalt  Construction  Co.,  Madison  Ave.  and  137th  t>t.,  at 
$139,467. 

Madnrn  Fails.  N.  Y.— The  Department  of  Public  Work.^ 
has  order.-d  the  City  Engineer  to  prepare  plans  and  eBtlmates 
for  paving  Loekport  St.  from  Main  St.  to  the  N.  Y.  Central 
R.R.  tracks.     F.  S.  Parkhurst.  Jr..  is  City  Kngr. 

Ilioomnol.1.  N  .J.— We  are  officially  advised  that  bids  for 
the    Iniprov.ment    of    Essex    Ave.    In    the    town    "f,   •'  "  """fj.^ 

Newark,  $6972  Jos.  Cestone,  Montdalr.  N.  .1  «7606;  the  Con- 
tinental ^ubll^  Works  Co.,  2  R.'ctor  St..  .New  York,  $8014 
AlfVed  Prlc.-  Rldg.fleld  Park,  N.  J..  $10,674.  The  contract  will 
be    awarded    Apr.    21.      Noted    Apr.    3. 

4.lrrsey  City.  N.  J. — We  are  officially  advised  that  con- 
traJta  for  furnishing  and  delivering  road  materials  we^re 
awad.d  bv  the  Boulevard  <V.mml8.>.1oner8  as  follows:  To 
?he  NEW  JERSEY  OIL  WOIiKS.  292  Summit  Ave  Jersey 
C  t v  at  55c.  P<r  gal.  for  100,000  gal.  asphalt  ro:id  oil,  for 
asphalt  road  l;lnde^-materlal  A  In  bbl.,  '>0«V4c..n  wagon. 
0,06  Vie,  per  gal,,  material  II,  ().,  In  bbl,  0  OSc.  'n  w^iRonH. 
0.06c  plus  0,02c,  per  gal,  for  d.llvery  and  Bpr.adlng^  F"' 
ston.-  and  sand,  sections  1  and  2  wo'"'  award.'d  to  JOS. 
MUHPHY  &  SON.  308  Charl.  s  .=;i..  ^\ 'St  Ilohoken,  N,  J^ 
at  $  ,92  per  eu  yd,  for  stone  and  $1.75  for  sand.  For  erushod 
Btoni-  H  ctlons  3  and  4.  ti\r  roiitniet  was  awarded  to 
AUGli.ST  THIEL,  324  22nd  St,.  Gult.nberg,  N,  J,,  at  $1,52 
per  ci  vd  The  contract  for  tar  road  binder  was  not  award- 
ed     .1!   C' Sweeney   Is  Clk,      Noted    Mar,    27, 

4.We     are    offi.  Inllv     advls.d     that     a      contract      has     benn 
awarded    to    MATTHEW     A.     CPM.EY       50S      Pavonla      Avl^. 
Tcrsev   City     for    the    Improvement,  of    Wigman    Place.     C.   A- 
Van   keuien   Is   City   Engr.      Noted   Apr.    3. 
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Xew-  ilriiuxnirk.  N.  J — The  Common  Ciiincll  has  passud 
a  i<-.s.>lutlon  notlfyiiiB  llu'  property  uwntrs  of  Its  Intention 
to  pave   portions  oC  about    20   streets   this  year. 

+\en'lon,  X.  J.— W'c  are  ollieially  advised  that  a  contract 
has  been  awarded  by  the  Board  or  Kieeholders  of  Sussex 
County  tor  Improving  alxnit  35oU  lin.ft.  of  thc'  Newton  Stan- 
hope Road  to  SALMtiN  UKOS.,  at  $61ili«.  R.  U  slater  Is  Clk. 
of    the    Ud.       Noted    Mar.    27. 

I'ntrrNon.  X.  J.^ — Bids  will  be  rec^Mved  until  2  p.m.,  Apr. 
23.  by  the  Road  Committee  of  the  Board  of  Chosen  Free- 
holders of  Passaic  County  for  repairing  and  macadamizing 
various  county  roads,  and  for  pavinu-  various  other  hlgh- 
wavs  with  Tarvia  "B."  William  H.  Mason  is  Chn.  of  Road 
Com. 

The  Board  of  County  Freeholders  is  plannlMK  to  macadam- 
Iz.-  l,al<evlew  Ave.,   from  Crooks  to  Clifton    Aves. 

Perth  .Amlioy,  N.  J. — The  City  Council  has  adopted  resolu- 
ti(ms  to  authorize  the  paving-  of  Oak  St..  Cortlandt  St.,  and 
Mechanic  St..  with  3-in.  asphalt  blocks. 

Trenton,  N.  J. — The  City  Commission  has  authorized  the 
paving:  of  sixteen  city  streets  at  a  cost  of  about  $95.0110,  and 
the  re-paviuK  of  other  thoroughfares  to  the  extent  of  $lfi,000. 
Bituminous  concrete  or  sheet  asph.alt  will  be  called  for  on  the 
first  mentioned;  and  vitriHed  brick,  Belgian  block,  and  sheet 
,  asphalt  in  the  second.  The  Commission  has  also  authorizi-d 
the  repair  of  county  roads  i-ecently  placed  under  its  juris- 
diction with  macadam,  bituminous  concrete  or  asphalt.  This 
latter  work  is  estimated  to  cost  about  $7000. 

+C'hanilierMl>urK*  Penn. — The  Borough  Council  has  awarded 
a  contract  to  the  CENTRAL  CONSTRUCTION  CO  ,  Harrisburg. 
at  $2.19  per  sq.yd.  for  approximately  15.700  sq.yd.  vitrified 
brick  paving  and  70c.  per  lin.ft.  for  curbing.  R.  M.  Iluber  is 
Boro'   Engr.     Noted   Feb.   27. 

Dravnsburgh,  Penn. — Bids  as  follows  were  received  Apr.  2 
bv  the  Street  Committee  of  the  Borough  Council  for  the  im- 
provement of  various  streets:  Rich  Bros..  Pittsburgh,  $62,429, 
the  J.  B.  Sheets  Co.,  Pittsburgh,  $54,428,  Bowman  Bros.,  Mc- 
Keesport.  Penn.,  $59,196,  Thos.  Cronin,  Pittsburgh,  $75,198, 
Charles  Pianting.  Trafford  City.  Penn..  $75,721.  S.  M.  Mor- 
rison is  Chn.    of  the  Com.      Noted  Mar.   27. 

I*ltcnlrn,  Penn. — Bids  will  be  received  until  8  p.m.,  Apr.  21, 
by  the  Borough  Council  for  the  improvement  of  various 
streets.  The  approximate  quantities  are:  32.500  cu.yds.  ex- 
cavation. 31.600  sq:yds.  brick  paving,  24,100  lin.ft.  curbing  and 
icon    lin.ft.    rough    curb.      F.    H.    Travis    is    Boro.    Secy. 

Pittsbureh,  Penn. — Bids  will  be  received  until  10  a.m.,  Apr. 
IS.  by  the  City  Controller  for  brick  paving  on  portions  of 
Princess  Ave.,  Aspen  and  Saline  Sts..  Canoe  and  Jordan  Al- 
leys: asphalt  paving  on  Ridgeville.  Elwood.  Fingal  and  Mc- 
Donald Sts..  Hamilton  Ave.,  asphalt  and  brick  paving  on  Mel- 
vin  St.:  blockstone  and  brick  paving  on  Kathleen  St.:  block- 
stone  paving  on  Travella  Blvd.  Jos.  G.  Armstrong  is  Dir. 
Dept.   of  Public   Wks. 

Readlns:,  Penn. — Bids  will  be  received  until  10  a.m..  Apr. 
23,  by  Commissioners  of  Berks  County,  for  paving  the  east 
and  west  approach  of  the  T^ancaster  Ave.  Bridge  and  the 
east  approach  of  the  Schuylkill  Ave.  Bridge.  D.  H.  Hoch  is 
County   Controller. 

Scrnnton,  Penn. — Bids  are  being  asked  by  the  Director  of 
Public  Service  for  paving  portions  of  Mulberry,  Pine,  Lafay- 
ette. Electric.  Maple,  New  Luzerne,  Moosic  and  Front  Sts., 
Taylor  and  Prescott  Aves..  Mahon  Court  and  Ridge  Row  at 
an  estimated  cost  of  $117,657.  William  Scheink  is  City 
Engr. 

SewU'kley,  Penn. — Bids  will  be  received  until  5  p.m..  Apr. 
21.  bv  the  Borough  Council  for  paving  Nevin  Ave.  from  Hill 
St.  to  the  Borough  line  with  vitrified  block,  about  3035  sq.yds. 
Minott    M.    Baker    is    Acting    Engr. 

SharpNiinre.   Penn. — Bids   will   be   received   by   the    Borough 

Clerk  until  8  p.m.  Apr.  21,  for  grading,  paving,  repairing  and 
otherwise  improving  portions  of  Linden  Ave.,  Clay  and  Middle 
Sts.      T.   J.    McGivern   is   Boro'   Clk. 

+Wilkes-Barre,  Penn. — .\  contract  has  been  awarded  by  the 
Street  Committee  to  the  WARNER-QUINLAN  CO..  at  $2.12  per 
sq.yd..  for  6000  sq.vd.  paving  on  South  Washington  St.,  from 
Northampton   to  Hazle  St.      B.  K.  Finch  is  City  Engr. 

Wlllet,  Penn. — Bids  will  be  received  until  1  p.m.,  Apr,  19. 
by  the  Supervisors  of  AVashington  Township  for  construc- 
tion of  a  road,  about  2150  ft.  in  length.  S.  M.  Fleming,  Creek- 
side.  Penn..  is  Secy. 

+  Baltinii>re.  Md. — Contracts  have  been  awarded  as  follows, 
by  the  State  Roads  Commissioners:  L.  C.  MOLLER.  Muir- 
kirk.  Md..  for  the  construction  of  1.37  miles  of  road  in  Car- 
roll County,  on  Meadow  Branch  Road,  at  $17,634.  To  same 
firm  2:12  miles  in  Montgomery  County.  Cedar  Grove  northward 
toward  Damascus,  at  $25,732,  both  to  be  macadam  construc- 
tion. HASS.AM  PAVING  CO.,  Worcester.  Mass..  2.71  miles  of 
road  in  Sommerset  Countv.  Crisfleld  to  Hopewell,  to  be  of 
concrete  construction  at  $30,425.  To  samp  firm  1.72  miles  in 
Carroll  County  Tannevtown  toward  Frizzleburg.  of  concrete, 
at  $16,853:  2  miles  in  Talbot  Countv.  Easton  to  Wve  Jlills.  of 
concrete,  at  $19,536:  4.80  miles  in  St.  Slarv's  Countv,  Mech- 
anicsville  to  Oaks,  concrete,  at  $53,156:  and  2  miles  in  Mont- 
gomery County,  at  $26,852,  from  southern  end  of  improved 
road  from  Ridgeville  toward  Damascus.  To  the  ELDER  PAV. 
ING  &  CONTRACTING  CO.,  Montebello  Ave.  and  Jenkins 
Lane.  Baltimore.  Mrl..  for  the  construction  of  .49  miles  of 
Yord  Road  through  Towson.  to  he  bituminous  concrete,  at 
$18,348.  To  LITTLE  &  SPENCER.  Darlington,  Md. :  .91  mile 
of  road  in  Harford  Countv.  at  $7921.  from  Relair  to  Conow- 
ingo.  of  macadam  construction:  RICH  &  JUSTL  612  Equitable 
Bldg.,  Baltimore,  at  $17,702  for  the  construction  of  1.46  miles 
of  State  Road  No.  1.  Washington  Boulevard,  from  Sulphur 
Springs  Road  to  Philadelphia,  Washington  &  Baltimore  R.R. 
at   Winans,    to    be    of   macadam    construction. 

Bids  will  be  received  until  .^ipr.  22,  by  the  State  Roads 
Commission.  534  N.  Howard  Street.  Baltimore.  Md.,  for  the 
construction  of  3  miles  of  local  and  limestone  road  in  Alle- 
ghany County,  Contract  No.  145B;  2.73  miles  of  gravel  road  in 


Charles  County  under  contract  No.  .S-7:  .81  mile  of  (travel 
road  under  Contract  No.  0153.  8.20  mllcH  of  concrete  anil 
gravel  road  Contracts  No.  0154  A  and  B.  alito  In  Charlew 
County.  1.63  nillen  concrete  or  macadam  road  In  Carroll 
County,  Contract  .Vo,  020SA;  3  miles  of  local  and  llmeHtonu 
road  In  Garrett  County  Contract  No.  OlOS;  5. SO  miles  of  local 
stone  in  Harford  (.'(Uinly  Contract  No.  O-U.  Plans  and 
Spec  flcatlons  obtainable  at  the  odlce  of  the  State  Road  Com- 
missioners.     \\  in.    L,    Marcy   is  Secy. 

■fWlieollnK.  W.  Va.— The  Board  of  Control  has  awarded 
??rJ'r',Sl?T,"''„  '^?,"'.!,^^;,„''°''  various  street  Improvements;  L.  O. 
^^M'^i'J^r^^  ^'"^  f^'^-  «'  »l<i.710.  COSS  &  MYER.S,  hl.501, 
No?ed   M^r    13    ^'^"^ri'^^-K.    »5876,      C.    B.   Cooke   Is   City   EnBr. 

„  *Chnrleiiton,  S.  C— Bids  will  be  received  until  8  p.m. 
May  6,  by  the  City  Council,  for  about  30,000  sq.vd.  wood  block. 
Sheet  asph.alt  or  other  standard  pavement  on  various  streets. 
J.   H.    Dingle   is   City   Engr. 

V,,.  'Vv,'""l?'  ♦■"•— rs'ds  will  be  received  until  3  p.m.,  Apr.  18. 
„?  '.  ^i.'L'''''  Committee  for  the  Improvement  of  various 
streets.  The  approximate  quantities  are;  40,000  sq.yd.  rock 
and  chert,  19,000  sq.yd.  vitrified  brick  or  wood  block,  10,000 
yd.  rubble  gutters.      R.  M.  Clayton  is  Ch.  of  Const. 

,h„y?''l'J"nS^  '■"•~7''*".*^">'  Council  plans  the  construction  of 
about  ,35,000  sq.yd.  of  street  pavement,  of  which  Savannah 
Ave.  and  Ashley  St.  will  be  of  brick,  th-  remainder  will  prob- 
ably be  of  asphalt. 

T!„.tV"?*K""""''-  Vl!i~T"  ^'■''  nfflcially  advised  that  the 
Boa.d  of  ^^•■y;>\'>'-.''fMnntKomevy  County  has  awarded  a  con- 
ti-a  t  to  SIT TLE  BRO.S.  for  grading  three  miles  of  the 
Federal  Road  and  one  to  L.  W.  HUNTER,  for  graveling  2'A 
^i}''''  H  l^/  Hunter  Road.  There  were  four  other  bidders. 
Thos.  H.   Edwards  is  County  Engr.     Noted  .Mar.    27. 

New  Iherla.  La.— We  are  omcially  advi.sed  that  bids  will 
ril  ?Sr''";''.;"J"!'  ^P™-  ^'ay  5  by  the  Mayor  and  City  Coun- 
«!LX^n  -t'I  'k""-  "■"''t;  ^"^  "''""t  322.110  sq.ft.  concrete 
Nof(X  Mar    27         '^^'*''"  '^  Mayor.     Edwin  P.  Robb  Is  City  Engr. 

h,.  ^i?"*S"'  '^'''TT,'^'''^  -^'J'  •""  rofoived  until  10  a.m..  Apr.  28, 
by  the  Board  of  Commissioners  of  stark  County  for  improve- 
ment of  5.66  miles  of  the  Canton-Cairo  or  North  Market  St. 
hnTJiv  ^'t^«*^t!?^  curbing,  draining  and  paving  with  vitrified 
brick.      J.   H.   McConnell   is  Audr. 

PiRT?T\-^^'J''«i?''.7?o""f'"°'  *'''■'?  '''"5'"<'?,?  a  contract  to  GEORGE 
to  fu'^l^'t   St  paving  Casilly  St..  from  Tuscarawas 

K  CincinnntI,  Ohio—Bids  -will  be  received  until  noon.  Apr.  25. 
Tf''„J^''<=P"'r''^°''  ^l  Pul'l'c  Service,  for  the  improvement  of 
Knox  St.,  from  Thompson  Ave.  to  Saturn  St.,  bv  grading 
curbing  and  paving  with  brick  from  Thompson  Ave.  to  Scully 
§1-  a"°J'^''y^.'''';'n''inous  macadam  from  Scully  St.  to  Saturn 
St.      \  .   T.    Price  IS   Dir. 

Cleveland.  Ohio— Bids  will  be  received  until  11  a.m.,  Apr. 
i6,  by  the  Commissioners  of  Cuvahoga  Countv  for  pavin" 
with  brick  the  No.  3  Improvement  Richmond  'Road,  Euclid 
Township,  at  an  estimated  cost  of  $38,012.  James  R.  Marker 
IS  State  Comr.     Noted    Apr.  3. 

T,  5!'^^„^'"  ^"^  received  until  noon,  Apr.  24,  bv  the  Director  of 
Public  Service  for  two  sections  of  concrete  or  asphaltic  con- 
crete paving  in  Shaker  Heights  Park,  Sec.  1,  South  Shaker 
Blvd..  from  Lee  Road  to  South  Woodland  Road,  Sec.  2  a  Dor- 
tion  of  the  Park   Blvd.      W.  H.     Kirby   is  Secy.  ' 

Cleveland.  Ohio — Bids  will  be  received  until  11  a.m..  May 
14,  by  the  Board  of  Commissioners  of  Cuvahoga  Countv  for 
improvement  of  Taylor  Road,  No.  2.  East  Cleveland'  and 
Cleveland    Heights   Townships.      John    F.    Goldenbogen    is    Clk. 

9=;  S,"'"?!,''"''^.".''"^'^!,''^  ■^'U  '"^  received  until  2  p.m..  Apr. 
25.  by  the  State  Highway  Commissioner  for  the  following 
road  improvements:  For  grading  and  paving  with  bituminous 
surface  treated  concrete,  one  mile  of  the  Columbus  Road. 
Scioto  Township.  Ross  County,  at  an  estimated  cost  of  $10  - 
390,  or  as  an  alternative  bid.  with  brick  at  an  estimated 
cost  of  $18,902:  for  grading  and  paving  with  brick  1  93 
miles  of  the  Akron  Canton  Road,  Springfield  Township,  Sum- 
mit County  at  an  estimated  cost  of  $34,360.  for  grading  and 
paving  with  waterbound  macadam  with  bituminous  surface 
treatment,  one  mile  of  the  New  Lexington  and  Logan  Road, 
Pike  Township.  Perry  County,  estimated  cost,  $11  841-  for 
grading  and  paving  with  bituminous  macadam,  1.12  miles  of 
the  Central  Ave.  Extension  Road.  Richfield  Township  Lucas 
County,  estimated  cost  $11,702:  for  grading  and  pavin- 
with  waterbound  macadam  3.5  miles  of  the  New  Market  Road 
Franklin  and  Washington  Townships.  Brown  Countv  at  an 
estimated  cost  of  $20,828.     James  R.  Marker  is  Comr 

Bids  will  be  received  until  10  a.m..  Apr.  29.  bv  'the  State 
Highway  Commissioner  for  grading  and  paving  with  concrete 
(K65  miles  of  the  Wadsworth  Wooster  Road.  Wadsworth 
Township,  Medina  County,  at  an  estimated  cost  of  $9782-  for 
grading  and  paving  with  waterbound  macadam  0.66  mile  of 
Section  1  of  the  Medina  A\  ooster  Road.  Montville  Township, 
Medina  County,  at  an  estimated   cost  of  $5526. 

Bids  wmU  be  received  until  2  p.m.  Apr.  30,  for  grading  and 
paying  with  concrete  w-ith  bituminous  surface  treatment,  1.10 
miles  of  the  Scotland  Station  Easterly  Road.  Chester  Town- 
ship. Geauga  County,  at  an  estimated  cost  of  $12,319. 

,,^  <V.r"''«''  O**" — ^.'"'^  ^''1  t'«  received  until  noon,  Mav  5  bv 
the  A  illage  Council,  for  grading,  draining,  curbing  and  nav- 
ing  Broadway,  from  State  St.  to  Its  termination.  James  E. 
Stotler  is  Village  Clk. 

Greenville,  Ohio — Bids  will  be  received  until  noon,  Mav  1 
by  Commissioners  of  Darke  County,  Ohio,  and  Jav  Countv' 
Ind..  for  construction  of  a  gravel  road  on  the  line"  between 
the  two  counties  J.  L.  Morgan  is  Audr.  of  Darke  Countv, 
Ohio.     John  Bonifas  is  Audr.  of  Jay  County.  Ind. 

Lancaster,  Ohio — The  City  Council  has  authorized  the  Di- 
rector of  Public  Service  to  advertise  for  bids  for  the  paving 
of  Porter,  Locust  and  Perry  Sts.  and  Sixth  .\ve.  with  vitrified 
brick  on  asphalt  blocks.  C.  H.  Sexauer  is  Mayor.  D.  B.  Tidd 
U  CUL  of  Council. 
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PaiiseHt-lllr.  Ohio — Bids  will  be  received  until  noon.  Apr.  23. 
bv  the  Director  of  Public  Service  for  improving  Mentor  Ave. 
from  Haves  St.  to  the  west  corporation  line  by  grading, 
draining,  curbing  and  paving  with  brick.  About  10.622  sq.yd, 
will  be  required.     E.  L.  House   is  Dir.      F.  P.  Pratt  is  Clk. 

+RaTeuDa,  Ohio — We  are  officially  advised  that  the  Di- 
rector of  Public  Service  has  awarded  a  contract  to  JIORG.-^N 
BROS.  Ravenna,  at  $7211  for  Improvement  of  North  Chestnut 
St..  and  $13,982  for  improving  Cleveland  Ave.  W.  H.  Linton 
is  Dir.      Xoted   Mar.    13. 

Springfield,  Olilo — See   item  under  Sewers. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows: 

May  5.  at  Newport,  by  Commissioners  of  Vermillion  County, 
for  construction  of  a  gravel  road  in  Vermillion  Township. 
Rov   Slater  is   Audr. 

Jlay6.  at  Vincennes.  by  Commissioners  of  Knox  Count.v, 
for  gravel  roads  in  Johnson.  Vincennes  and  Vigo  Townships. 
John  T.  Scott  is  Audr. 

May  6,  at  Wabash,  by  Commissioners  of  Wabash  County, 
for  construction  of  four  roads  in  Noble  Township.  Daniel 
Showalter  is  Audr. 

May  6.  at  Winamac.  by  Commissioners  of  Pulaski  County, 
for  a  gravel  road  in  Harrison  Township.  Wm.  Munchenberg 
is  Audr. 

Mav  6.  at  Delphi,  by  Commissioners  of  Carroll  County,  for 
a  road  on  the  line  between  Adams  and  Jefferson  Townships. 
M.  a.  Haun  is  Audr. 

May  6,  at  Sullivan,  by  Commissioners  of  Sullivan  County, 
for  a  stone  and  gravel  road  in  Hamilton  Township.  Wm.  S. 
Biekwell   is  Audr. 

May  6.  at  Monticello.  by  Commissioners  of  White  County, 
for  a  road  in  Prairie  Township.     A.  G.   Fisher  is  Audr. 

May  6,  at  Logansport.  by  Commissioners  of  Cass  County, 
for  a  road   in    Washington   Township.      J.   E.    Wallace  is  Audr. 

Mav  6.  at  ilarion.  by  Commissioners  of  Grant  County,  for 
construction  of  a  stone  road  in  Center  Township;  also  stone 
roads  in  Van   Buren  Township.     E.  H.  Kimball  is  Audr. 

May  6.  at  Princeton,  by  Commissioners  of  Gibson  County, 
for  construction  of  two  gravel  roads  in  Union  Township,  and 
two   in   Montgomery   Township.      William   T.    Roberts    is   Audr. 

May  7,  at  Shelbyville.  by  Commissioners  of  Shelby  County, 
for  construction  of  a  gravel  road  in  L'nion  Township.  Frank 
W.   Fagel  is  Audr. 

+.ingrola,  Ind. — We  are  offleially  advised  that  bids  as  fol- 
lows were  received  by  the  City  Council  for  7930  sq.yd.  street 
paving:  the  Northern  Construction  Co..  Elkhart,  Ind..  $17,295 
for  Metropolitan  block.  $17,057  for  Hocking  blocks:  the 
Brooks  Construction  Co..  Fort  Wavne.  Ind..  $17.nfi  for  Metro- 
politan block,  $17,274  for  Hocking  block:  Childs  &  Sawyer, 
Kendallvllle.  Ind..  $19,400  for  Metropolitan  block.  $19,400  for 
Bessemer  block.  $13,453  for  Dolarwav:  W.  W.  Hatch.  Goshen. 
Ind..  $20,216  for  Metropolitan,  $19,423  for  Hocking.  $19,265 
for  Marion  block:  W.  M.  Torrence  &  Co..  Muncie,  Ind..  $19.- 
676  for  Metropolitan.  $19,042  for  Hocking  and  $18,724  for 
Marion  blocks,  $12,143  for  macadam.  The  W.  J.  Sherman  Co.. 
Toledo,   Ohio,    is   Engr.-in-Charge.     Noted   Mar.   27. 

+CovinKt<ni,  lad. —  We  are  officially  advised  that  the  Com- 
missioners of  Fountain  Countv  have  awarded  a  contract  to 
FRED  CUNNINGHAM.  Hillsboro,  Ind..  at  $14,376  for  improve- 
ment of  a  road  in  Shawnee  Township,  15,760  ft.  in  length. 
The  other  bidder  was  E.  E.  McKee  at  $14,409.  W.  B.  Gray  is 
Audr.      Noted    Apr.    3. 

Hartford  City.  Ind. — Bids  will  be  received  until  May  5  by 
Commissioners  of  Blackford  County  for  the  construction  of 
two    roads    in    the    county.      James    Cronin,    Jr.,    is    Audr. 

IndlanapoIlM,  Ind. — The  following  low  bids  were  received 
b.v  the  Board  of  Public  Works  for  paving  West  Washington 
St.,  from  White  River  to  Belmont  Ave.:  Brick  paving.  George 
W.  McCra.v.  $3.94  a  lln.ft..  $8300  for  street  and  alley  inter- 
sections: asphalt,  the  Union  Asphalt  Construction  Co.,  $3.59 
a  lln.ft.  $3S00  for  street  and  alley  intersections;  wood  block, 
the  Republic  Construction  Co.,  $5.58  a  lin.ft.  and  $9700  for  in- 
tersections.    Charles  A.  Schrader   is  Pres.  of  the  Bd. 

+The  Board  of  Public  Works  has  awarded  the  following 
contracts  for  asphalt  roadways  to  the  REPUBI>1C  CON- 
STRUCTION CO.:  2;tth  St.  from  Central  to  Fall  Creek  Blvd.. 
$3.43  per  lin.ft.,  Ashland  Ave.  from  13th  to  Uth.  $2.44  per 
lln.ft..  Ashland  Ave.  from  28th  to  Bellefontaine.  $3.34  per 
lin.  ft..  Broadway  from  32nd  to  34th.  $3.05  per  lln.ft.,  28th 
St.   from   Sutherland   to   Bellefontaine.   $3.88  per  lln.ft. 

JplTrrMonvilip.  Ind.. — Bids  will  be  received  until  10  a.m.. 
May  5,  by  Commissioners  of  Clark  County  for  the  construc- 
tion of  two  public  highways.     George  W.  Stoner  is  Audr. 

yew  .\lbany.  Ind. —  We  are  officially  advised  that  bids  will 
be  received  until  7:  30  p.m..  Apr.  26,  by  the  City  Clerk  for  Im- 
provement of  East  Eighth  St.,  the  work  to  be  let  In  two  con- 
tracts, the  roadway  to  be  38  and  28  ft.  wide  In  dlffi-ient 
parts.  The  estimated  cost  Is  $8470  and  $6458  respectively. 
Bituminous  macadam,  using  Sarco  or  its  equivalent.  Is  the  ma- 
terial speclfled.  Chas.  Trouy  Is  City  Clk.  Chas.  W.  Appleby  Is 
rily    Engr       Noted    Apr.    10. 

+rbanipaiKn,  III. — We  are  officially  advised  that  the  Board 
of  Local  Improvem<ntB  has  awarded  contracts  to  STTPRR 
APII.CHER.  Champaign,  for  the  Improvement  of  West  Park. 
W.-Ht  University  and  East  University  Aves.  at  $19,145.  $22.- 
504.  and  $45,450  respictlvely.  I,.  SI.  SIzer  Is  Cltv  Engr. 
Noted    Apr.    3. 

Mallonn.  III. —  Bids  will  be  received  until  2  p.m.,  Apr.  21, 
by  the  Board  of  Local  Improvements,  for  Improving  por- 
tions of  Edgar  and  riklahoma  AveB..  South  Sixth  and  South 
16lh  StH.,  by  grading,  draining,  curbing  ."ind  paving  with 
brick.  The  approximate  quantities  are:  9090  cu.vd.  excaviil  Ion. 
23.270  so. yd.  >>rlck  paving.  14.902  lln.ft.  combination  curb  and 
gutter.  1000  lln.ft.  concrete  marginal  curb,  710  ft,  8-ln.  sewer 
pipe.  34  Inlets  for  storm  water.  S.  C.  McDuffle  Is  Street  Supt. 
r.    L.    Jam-s    Is   city    Engr. 

WaukrKan.  III.— Wi-  are  omclally  advised  that  nil  bids 
were  rejected  for  paving  Grand  .\ve.  and  new  bids  will  be 
.re<:elved  until  8  p.m..  y\pr.  21,  by  the  Board  of  Local  Improve- 
ments for  14,750  Mq  v<l  brick  pavem-nt  on  Grand  Ave.  and 
3400  sq  vd.  on  SI.  James  St.  M.  J.  Doulhltt  Is  Cllv  Engr. 
N.iled   Mar.    27. 


Milwaukee,  Wis. — Bids  for  paving  the  Grand  Ave.  dis- 
trict with  creosoted  wooden  blocks  were  received  by  the  De- 
partment of  Public  Works  as  follows;  D.  M.  Sneddon.  $116,- 
494,  the  Raulf  Co.,  $113,002,  the  White  Construction  Co., 
$109. 33S,  the  R.  F.  Conway  Co.,  $104,860,  L.  W.  Schroth, 
$95,281.      Noted  Mar.   6. 

State  St.  will  be  paved  with  creosoted  block  from  27th 
to  35th  Sts..  6355  sq.yd.  required.  Folsom  PI.  and  Kinnickin- 
nic  Ave.,  will  be  partly  paved  with  permanent  brick  pave- 
ment with  sand  cushion  and  concrete  foundation,  requiring 
about  11.500  sq.yd.  Permanent  asphalt  pavement  having  a 
concrete  foundation  will  be  laid  on  several  blocks  of  Cherrv, 
Galena.  49th.  34th.  Chestnut  and  25th  Sts.,  and  Bartlett  and 
11th  ..^ves..  requiring  about  30.000  sq.yd.  asphalt,  with  curb- 
ing and  concrete  sidewalks.  About  19,000  sq.yd.  of  permanent 
brick  pavement  with  sand  cushion  and  concrete  foundation 
and  permanent  limestone  pavement  having  a  concrete  found- 
ation in  amount  of  about  11.600  sq.yd.  will  be  required  for 
alley  improvements.  Bituminous  macadam  of  about  5500 
sq.yd..  with  grading  and  concrete  walks  and  gutters,  will  be 
used  on  Auer  and  Fifth  Aves.  On  Milwaukee  St..  about  10.335 
sq.yd.  of  sandstone,  and  on  Eighth  St.,  about  843  sq.yd.  of 
granite,  sandstone,  pavement  will  be  laid.  Fred  G.  Simmon  is 
Com.    Pub.    Wks. 

+Superior,  Win. — A  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  B.  A.  DAHL  at  $34,983  for  paving 
Baxter  .\ve.  from  North  Third  to  North  21st  St.  with  concrete. 
Other  bidders  were:  P.  McDonnell.  $42,911.  .\lex  Holm.  $41,- 
408;  Russel  Construction  Co.,  $41,210:  Mangus  Peterson,  $40,- 
963:  P.  E.  Bergman.  $40,696;  S.  A.  Riches.  $37,603;  John  Diftor, 
$38,300:  E.  B.  Banks  is  City  Engr.     Noted  ilar.  20. 

♦  Clarence,  Iowa — We  are  officially  advised  that  the  Town 
Council  has  awarded  a  contract  to  M.  TSCHIRGI  &  SONS. 
Cedar  Rapids,  at  $12,434,  for  7300  sq.yd.  concrete  paving. 
Other  bidders  were:  Frank  K.  Hahn,  Cedar  Rapids,  at  $12,542; 
Garland  &  Shacer.  New  Hampton.  Iowa,  at  $12,976.  Scott 
McNeil  is  Town  Clk.  The  Iowa  Engineering  Co.,  Clinton. 
Iowa,   is  Engr.   in  Charge.      Noted  Mar.   13. 

Clear  Lake.  lonn — We  are  officially  advised  that  bids  will 
be  received  until  .Apr.  23,  by  the  City  Clerk,  for  concrete,  brick, 
Dolarwa.v  or  asphalt  paving  on  various  streets.  The  esti- 
mated quantity  is  19.000  sq.yd.  H.  D.  Keerl,  South  Main  St., 
Mason   City,    Iowa,    is  Engr.    in   Charge. 

Independence,  Kan. — We  are  officially  advised  that  all  bids 
received  -\pr.  3  for  pavement,  curb  and  gutter  on  Maple  and 
Earl  Sts.  were  rejected  arftj  new  bids  will  be  received  .Apr.  17. 
G.    H.    Krienhagen    is   City    Clk.      Noted    Mar.    27. 

+Freniont,  \el». — .\  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  PARKS  &  LEFLER.  South  Omaha, 
Neb.,  at  $41,778.  for  paving  Irving  .\ve..  Main  and  Sixth  Sts., 
with   Buffalo  paving   DlocKS. 

+St.  .loxeph.  Mo. — .\  contract  has  been  awarded  by  the 
Board  of  Public  Works  to  the  METROPOLITAN  PAVING  CO. 
for  paving  Marv  St.  from  Sixth  to  Ninth  with  asphaltic  con- 
crete.    Joel   E.   Gates  is  City  Clk. 

Pueblo,  Colo. — The  City  Council  plans  the  construction  of 
about  170.000  sq.yd.  macadam  pavement  with  curb  and  gut- 
ter on    various   streets.      D.    R.    Gaymon    is   City    Engr. 

Boixe,  Idaho — The  Cltv  Council  is  considering  the  con- 
struction of  about  63,375  sq.yd.  paving  on  various  streets. 
C.   C.    Stevenson   is  City    Engr. 

Sa't  Lake  City,  t'tah — Bids  will  be  received  until  10  a.m.. 
Apr.  22,  bv  the  Board  of  Commissioners  for  the  construc- 
tion of  concrete  sidewalks  in  Sidewalk  Extension  Nos.  160 
and  163.     Noble  Warrum  is  City  Recdr. 

Salt    Lake   City,    I'tnh — See   item   under   Sewers. 

+  \herdeen.     Wnnh The     KEASEL     CONSTRUCTION     CO., 

2312    .\     St..    Tacoma,     was    awarded    the    contract    for    paving 
West  Heron  St.   with  asphalt  at  $20,177. 

Relllngham,  WaKh. — Bids  will  be  received  until  .Vpr.  !5 
by  the  Commissioners  of  Whatcom  County  for  improvement 
of  8400  ft.  of  the  Northeast  Diagonal  Road,  and  9S00  ft.  of 
the  Northwest  Diagonal  Road.  The  pavement  is  to  be  of 
concrete,  and  concrete  culverts  are  required.  C.  M.  Adiims  18 
County    Engr. 

Seattle,  Wanh. — The  Street  and  Sewers  Committee  of  the 
Cltv  Council  has  ordered  street  Improvements  as  follows: 
Grading  Learv  Ave.  from  Fremont  to  Third  .\ve.  at  an  es- 
timated cost  of  $34,693:  College  St.  and  connecting  thorough- 
fares at  $12,033.  Avalon  Way  at  $13,900.  and  constrvictlon  of 
wood  walks  on  AIki  Ave.,  $4238.  A.  U  Valentine  Is  Supt.  of 
Public  Utilities. 

+The  DalleM.  Ore. — The  Cltv  Council  has  awarded  a  con- 
tract to  the  AMBROSE-BIRDSELL  CO.  at  $1.36  per  sq.yd.  for 
about  49.332  sq.vd.  of  asphaltic  concrete  pavement.  C.  I* 
White    Is   City    Engr.      Noted    Mar.    13. 

fiiiroy,  Calif. — The  City  Council  and  Chamber  of  Commerce 
are  planning  the  paving  of  Monterey  St.  for  a  distance  of 
7879  ft.  at  an  estimated  cost  of  $33,692.  Walter  O.  Fitzgerald 
Is    City    Atty. 

l.on  .\nKeleM,  Calif. — Albert  H.  Beach.  214  Douglas  Bldg., 
will  ri'celve  bids  on  development  work  Including  gradlnK 
streets  and  <onstructlng  sidewalks,  curbs,  etc..  laying  wa- 
ter pipes  In  Beachwood  Heights.  The  work  Is  estimated  to 
cost    about    $10.0110. 

+  W.  W.  .ATKINSON,  1922  Oxford  Ave,,  was  awardi'd  the 
conliaet  111  $48,781  for  grading  the  Pelllssler  Tract  at  West- 
ern  and    Wllshlre    Blvd. 

Manhattan  lleaeh,  Calif. — This  city  contemplates  doing 
street  Improvement  work  at  an  estimated  cost  of  $350,000. 
The  pavem<-nt  will  be  concrete  basi-  with  %-\n.  to  1-ln.  oiled 
screenings  surface.  Wllkle  Woodnrd,  Consolidated  Realty 
Bldg..   LoH  Angeles.  Is  Engr. 

PnMiMlenn,    Calif We    are    nffirlnllv    iidvls.d    that    ihe    City 

Coun<ll     has    award.-d     contracls     to     ANDUICW     IK'M.LOVVAY. 
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S42,547.  Other  bidders  were:  The  Darliir  AHphidt  I'liviiiR  Cii.. 
$2fi.!)28,  $19,045  and  $43,835.  n-spectlvi'ly ;  Knd  dhIuhii,  i517.- 
876  for  Hlllcrest  Ave.,  and  $43,495  for  I-ake  and  (Jak  Knoll 
Avis.      Lewis   E.  Smith   Is  City   HnKr.      Noted   Apr.   3. 

Snornmrnto,  Callf.^ — Hids  will  be  reeeived  until  2  p.m..  Apr. 
21.  by  the  State  Highway  Coiiiinl.sslon.  615  Forum  ItldK.,  for 
construction  of  the  folluwIiiK  lliKhways:  Seven  and  one-half 
miles  in  Ventura  County,  between  the  southern  boundary  and 
Newbury  Park.  Dlv.  7,  Route  2.  Sec.  H.  The  work  consists  of 
the  following:  approximate  quantities;  16.980  cu.yd.s.  earth  ex- 
cavation. 5040  cu.yds.  rock  excavation,  234  ft.  12-in.  corru- 
gater-iron  pipe.  SS  ft.  IS-ln.  corrUKated-lron  pipe,  112  ft.  24- 
In.  corruRated-lron  pipe.  45.3  cu.yds.  class  "A"  concrete  In 
culverts.  35.7  cu.yds.  class  "H"  concrete  in  culverts,  and  monu, 
ments.  7180  cu.yds.  class  "H"  concrete  In  pavement.  1110  tons 
screeninKS.  760  bbls.  asphaltlc  oil.  2744  ft.  Kuard  rail.  136 
monuments  hauled  and  placed.  A  section  of  oiled  concrete 
hlKhway  in  Stanislaus  County,  from  Turlock  to  Ceres.  Com- 
pletion work,  repair  of  bridges,  on  the  section  in  Yuba  County, 
between  Morrison's  CrossinK  and  MarysviUe.  Two  miles  of 
asphaltlc  oil  and  concrete  in  San  Mateo  County,  between  San 
Mateo  and  Beresford.  Pour  and  one-half  miles  of  asphaltlc 
oil  and  concrete  in  Santa  Clara  County,  between  San  Jose  and 
Edenvale.      Austin    B.    Fletcher   is  State    Hnsr.      Noted   .\pr.    10. 

San  Fernando.  Calif. — Bids  will  be  received  about  May  1 
bv  the  Citv  Clerk  for  about  40,000  sq.yd.  asphalt  pavement, 
and  IS. 000  ft.  concrete  sidewalks  and  curb.  Estimated  cost 
$50,000.      H.   C.   Caldwell   is  City  Clk. 

♦  Venice,  Calif.  —  BRAUN.  BRYANT  &  AUSTIN  were 
awarded  the  contract  at  $13,775  for  improving  Fifth  Ave. 
from   San   Juan   to   Rose    Aves. 

New  W'estmlniiter,  B.  C. — The  Board  of  Public  Works  has 
recommended  that  approximately  20.000  yd.  of  streets  be 
macadamized   at  a   cost   of  about   $94,000. 

Vancouver,  B.  C. — Resurfacing  of  Cordova  St.  at  a  cost  of 
about  $30,000  and  paving  of  Seaton  St..  with  creosoted  wood 
blocks  at  an  approximate  cost  of  $31,000  has  been  authorized 
bv  the  City  Council,  .\sphalt  will  probably  be  used  on  Cor- 
dova   St. 

IXDl  STKI.Vl,  WORKS 

+  .\ttleboro,  Mass. — The  contract  for  the  addition  to  the 
plant  of  the  Waf'-..  Co..  Mechanic  St.  has  been  awarded  to 
H.\RTWELL  &  KINGSTON.  Industrial  Trust  Bldg.,  Provi- 
dence. R.  I.  The  structure  will  be  of  brick,  four  stories. 
60x185  ft.,  to  cost  $60,000.  F.  P.  Sheldon  &  Son.  603  Industrial 
Trust  Bldg.,  Providence.  R.  I.,  are  the  Archs.  and  Engrs. 

+Boston,  Mans. — The  contract  for  the  construction  of  a 
factory  building  to  be  erected  on  Gold  St..  for  C.  I.  Brink, 
of  400  Atlantic  Ave.,  has  been  awarded  to  JOSEPH  NICHOL- 
SON &  SONS.  101  Tremont  St..  Boston.  The  structure  will  be 
of  biick  and  stone,  two  stories.  81x92  ft.  Estimated  cost, 
$12,000.      G.    Henri    Desmond.    15    Beacon    St..    is    Arch. 

+HaTerhlll,  Mans. — Press  reports  state  that  the  contract 
for  the  construction  of  a  seven-story  shoe  factory  on  Locust 
St..  for  the  Merrimack  .\ssociates.  has  been  awarded  to 
KELLY    BROS..    Haverhill,    at    $45,000. 

Holroke,  MasH. — The  Holyoke  Valve  &  Hydrant  Co.  has 
purchased  a  site  on  Race  St.,  for  the  construction  of  its  pro- 
posed four-story  factory. 

♦AVorcenter,  Matis. — The  Matthews  Mfg.  Co.  has  awarded 
the  contract  tor  the  construction  of  a  three-story  building 
40x75  ft.,  on  Hammond  St.,  to  the  E.  D.  WARD  CO.,  of 
Worcester. 

The  Crompton-Knowles  Wool  Works  have  awarded  the 
contract  for  the  construction  of  an  addition.  270x214  ft.,  one 
storv.  to  its  plant,  to  the  E.  D.  WARD  CO.,  Worcester,  at 
$45,000. 

+^Var^en,  H.  I. — The  Warren  Worsted  Mills,  of  Warren, 
R.  I.  has  awarded  contract  for  its  new  factory  to  the  J.  W. 
BISHOP  CO..  Providence,  R.  I.  The  building  will  be  of  brick 
construction  60x300  ft.  one  story  and  basement.  All  machin- 
ery is  to  be  operated  by  electric  motors  with  all  shafting 
beneath  the  floors.  Walter  A.  Guile,  is  Pres.  and  Mgr.  of  the 
new  company. 

Water-vllle.  Conn. — The  Chase  Rolling  Mill  Co.  is  planning 
the  erection  of  another  building  at  its  factory  on  Thomaston 
Ave.  It  win  be  one  story  of  brick  and  steel.  60x180  ft.  D. 
L.  Summery,  is  Ch.  Engr. 

Albany.  N.  Y. — The  J.  B.  Lyon  Printing  Co.  is  receiving 
bids  for  the  construction  of  a  five-story  factory,  10Sxl20xSS 
ft.,  which  it  will  erect  on  Beaver  St.  The  estim.ated  cost  is 
$35,000. 

BInehamton,  N.  V. — The  Standard  Oil  Co..  26  Broadway, 
New  York,  N.  Y..  has  had  plans  prepared  for  the  construc- 
tion of  a  two-story  building,  to  be  erected  here  for  <  11  plant 
purposes. 

Buffalo,  N.  Y The  Hewitt  Rubber  Co.   has  had  plans  rre- 

pared  by  Lockwood,  Green  &  Co.,  Archs.,  Boston,  Mass,  for 
the  construction  of  a  three-story  facto-y  addition,  460x90  ft., 
to  its  plant  at  Kensington  Ave.  and  the  New  York  Cenral  R.R. 
It  will  be  of  reinforced-concrete  construction.  Considerable 
machinery  and  equipment  will  be  installed.  Walter  C.  Mul- 
lett.  Fidelity  Trust  Bldg.,   is  Secy.     Noted  Mar.  6. 

Bids  are  being  received  bv  Lansing.  Bly  &  Lyman,  Archs., 
Prudential  Bldg..  from  plans  prepared  by  them  for  the  con- 
struction of  a  two-storv  machine  shop.  116x45  ft.,  at  the  plant 
of   the    E.   &    B.    Holmes   Machinery    Co..    Chicago   St. 

Extensive  additions  will  be  made  this  jSpring  to  the  plant 
of  the  Atlas  Steel  Castings  Co..  at  Elmwood  Ave.  and  the 
Erie  R.R.  Three  buildings,  which  will  double  the  capacity 
of  the  plant,  will  be  built   for  basic  openhearth  steel   casting. 

Bids  are  being  received  by  Colson  &  Hudson.  Archs..  Dun 
Bldg..  for  the  construction  of  two  factory  additions  to  the 
plant  of  the  Cyphers  Incubator  Co..  Pewey  Ave.  One  will 
be  one  storv  high.  300x160  ft.,  and  the  other  one  story  high, 
120x380  ft.  The  estimated  cost  is  $250,000.  G.  M.  Curtis  is 
Pres.      Noted    Feb.    27. 


KlniCNtou,    \.    V The    Art    Silk    Varn    Co.    Is    hnvioK    pliiMM 

prepari^d  for  the  iDnHtruetlon  of  a  new  one.»tory  Bilk  iiilll. 
338x225  ft.  The  striieture  will  be  of  brick,  atone  and  Htructural 
steel.  R.  W.  Wllklns,  38  EuHt  25th  St.,  New  York,  N.  Y.,  Is  (ien. 
Mgr. 

.»nliurKh,  N.  V Th.-  Du  Pont  de  Nemours  Co..  Wilming- 
ton. Del.,  will  construct  a  om.-Htory  addition.  150x60  ft.,  to 
its  fabrlkolil  works  at  Ni'Wburtjh.  Further  Improvements  will 
be    made    later. 

fuuKhkeeiiHlr,  \.  V. — The  Mollne  Plow  Co.  hau  announced 
that  It  will  build  a  four-story  manufacturln);  plant.  320x80  ft. 
C.    H.    Carver   Is   tJen.    Mgr. 

rhlindelphln.  I>enn. — The  Philadelphia  Rapid  Trunalt  Co. 
has  been  granted  permlsison  to  demolish  the  nresent  taruc- 
tures  on  the  prop.rty  bounded  by  5Sth.  59th,  Vine  and  Cal- 
lowhlll  Sts.,  upon  which  a  ear  barn  and  shops  will  be  erected. 
The    estimated  cost    Is    $250,000. 

PiltHliureh,  IVnn — The  Model  Gas  EnKlne  Co.,  Peru,  Ind., 
contemplates  purchasing  a  portion  of  the  Carr  property  at 
Lexington  Ave.  and  the  Pennsylvania  R.R..  and  building  a 
new  plant   there.      The  estimated  cost  la  $200,000. 

Rlrhmonit.  Va. — The  Export  Leaf  Tobacco  Co.  has  secured 
a  permit  for  the  erection  of  an  addition  to  its  factory,   to  coat 

$25,500. 

WehMter,  W.  Va The  Webster  Woolen  Mills  Co.  will  re- 
build   its    mills    recently    destroyed    by    fire.      Estimated    coat, 

$75,000. 

Wheeling.  W.  Vn. — The  Wheeling  Traction  Co.  contem- 
plates the  construction  of  a  building  at  Wheeling  for  cutting 
and   bending  rails. 


KalelKh.  !V.  C. — The  Agricultural  &  Mechanical  College  will 
build  a  mechanical  engineering  shop  to  contain  matrhlne 
shops,  woodworking  shops,  foundry,  lorge  and  laboratories. 
Estimated  cost,  $50,000. 

BarneHVllle,  <;a. — The  Collier  Mfg.  Co.  contemplates  the 
construction  of  a  factory  at  Barnesville,  to  manufacture 
underwear.      Estimated   cost.   $40,000.      C.   J.   Collier   Is   Pres. 

KlMNlmmcr,  Fin. — The  Smalley  Motor  Car  Co..  Lincoln,  Neb., 
plans   to   build   an   automobile    factory    here. 

Tampa,  Fla. — The  Sure  Lock  Nut  Co..  recently  incorporated 
with  a  capital  stock  of  $250,000,  contemplates  establishing  a 
plant    at    Tampa. 

Village  SprluKH.  .\la. — According  to  press  reports,  the 
Blount  Mountain  Cement  Coal  &  Lime  Co.  has  been  organized 
at  Village  Springs,  with  a  capital  sti>ck  of  $2,000,000.  The 
concern  plans  to  build  the  following  plants:  Klin  building, 
44x80  ft.;  four  upright  kilns;  a  stock  house.  52x90  ft.;  a 
hvdrator  building.  44x64  ft.;  all  of  steel  and  concrete  con- 
struction, estimated  to  cost  $750,000.  and  to  have  a  daily 
capacity  of  1500  bbl.  portland  cement;  a  plant  to  cost  $100,000. 
with  a  "daily  capacit.v  of  50  tons  of  hydrated  lime;  and  a  plant, 
to  cost  $50,000.  with  a  dailv  capacity  of  1000  tons  fluxing  stone. 
Richard  K.  Meade,  202  North  Calvert  St.,  Baltimore,  Md..  is 
Engr. 

»«•  OrlennM,  L,a. — The  Stern  Foundry  &  Machine  Co.  has 
taken  out  a  permit  for  the  construction  of  a  brick  and  steel 
building  at  .Annunciation  and  Richard  Sts.  Estimated  cost, 
$15,000.     Diboll.  Owen  &  Goldstein  are  Archs.     Noted  Dec.  19. 


Louisville.  Ky The  Louisville  Tin  &  Stove  Co.  contem- 
plates  enlarging   its   plant   at   Louisville. 

Padueab,  Ky. — The  Young  Aeroplane  Co.,  Kansas  City.  Mo., 
contemplated   establishing  a  branch   factory   at  Paducah. 

Amherat,  Ohio — The  United  States  Automatic  Co.,  Amherst, 
is  considering  the  erection  of  an  addition  to  its  factory, 
50x200   ft. 

Cincinnati,  Ohio — Bids    will    be    received    soon    by    the    Tool 

Steel    Gear    &  Pinion    Co..    Cincinnati,    for    the    erection    of    a 

machine  shop  and   foundry.      The   cost   has  been   estimated  at 
$30,000. 

Cleveland,  Ohio — The  Union  Paper  &  Twine  Co.,  Cleveland, 
is  considering    the    erection    of    a    new    plant. 

The  W.  S.  Tyler  Wire  Co..  Cleveland,  is  planning  the 
erection  of  a  three-story  addition  to  its  plant  at  Cleveland. 

The  plant  to  be  erected  bv  Parish  &  Bingham  Co..  Cleve- 
land, has  been  estimated  to  cost  $120,000.  It  will  be  one 
story.  100x900  ft.  The  type  of  construction  will  be  monitor 
type.  E.  McGeorge  is  Arch.  The  company  is  located  at  5363 
Hamilton   Ave. 

The  Grabler  Mfg.  Co.,  Cleveland,  has  taken  out  a  permit 
and  is  planning  for  the  erection  of  a  factory  on  Broad- 
way. 

+P.  U.  Mehling.  Cleveland,  will  erect  a  large  factory.  130.x 
130  ft.  at  Paris  Ave.  and  Fulton  Road.  The  contract  has 
been  awarded  to  the  HUNKIN-CONKEY  CONSTRUCTION 
CO.,    Cleveland.      Cost,   about    $40,000. 

The  Zerk  Mfg.  Co.,  Cleveland,  Ohio,  is  having  plans  pre- 
pared for  the  erection  of  a  one-  and  two-story  factory  450x 
150  ft.  .\dolph  Zerk.  Columbia  Bldg..  Cleveland,  is  Vice- 
Pres. 

The  Friedman,  Blau.  Faerber  Co..  Cleveland,  is  having 
plans  prepared  for  the  erection  of  an  addition  to  its  factory. 
The  proposed   building  will  be   70x120    ft. 

The  Blackburn  Specialty  Co.  Cleveland,  plans  to  erect  a 
factory  at  East  35th  St,  and  Perkins  Ave.  Richardson  & 
Y^ost,   Cleveland  are   .\rchs. 

Fremont,  Ohio — The  Safe  Storm  Shield  Co..  Fremont  is 
having  plans  prepared  for  the  erection  of  a  larg^  addition  to 
Its  factory. 
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Toledo,  Ohio — The  Toledo  State  Hospital.  Toledo,  is  having 
plans  prepared  for  the  erection  of  a  two-story  laundry, 
60x125  ft. 

ZaneHville.  Ohio — The  ^Velle^-Thomas  Co..  Zanesville,  is 
planning  for  the  erection  of  a  plant  at  Zanesville.  The  com- 
pany is  capitalized  at   $1,000,000. 

ETanxville.  Ind. — The  Evansville  Brewing  Association. 
Evansville,  is  considering  the  erection  of  a  large  bottling 
plant. 

Detroit.  Mich. — Plans  are  being  prepared  by  Albert  Kahn 
and  E.  W.  Wilbv,  Trussed  Concrete  Bldg..  Detroit,  for  -the  erec- 
tion of  a  two-story  factory,  80x363  ft.,  for  James  N.-  Smith  & 
Co.,   41   Woodbridge  St.,  West.      Estimated  cost,   $150,000. 

+Detrolt.  Mich We  are  officially  advised  that  the  gen- 
eral contract  has  been  awarded  to  the  TURNER  CONSTRUC- 
TION CO.,  11  Broadway.  New  York,  N.  Y.,  by  the  American 
Agricultural  Chemical  Co.,  for  the  erection  of  a  new  fac- 
torv  at  its  Detroit  Works.  The  building  will  be  three  stories. 
150x40  ft.,  of  reinforced  concrete  throughout.  A.  H.  Nickerson 
is  Engr.  and  Arch.     ATork  will  start  at  once. 

Grand     Rapids,     Mich. — The     National     Brass     Co..     Grand 
Rapids,  is  having  plans  prepared  by  F.  P.  Allen 
Grand   Rapids,   for   the   erection   of  a   new   facto 
Sq.,    between   Eugene   St.   and   Silver  Creek. 

+Haiiitraineli.  Mich. — The  contract  for  the  erection  of  a 
factorv  for  Dodge  Bros.,  Hamtramck.  has  been  awarded  by 
Smith.'  Hinchman  &  Grvlls.  Archs.,  Detroit,  Mich.,  to  BRYANT 
&  DETWILER.  510  Hammond  Bldg.,  Detroit,  at  about  $100,000. 

Snirinaw.  Mich. — The  Germain  Mfg.  Co.,  Saginaw,  has 
acquired  a  site  at  Saginaw.  Plans  are  being  considered  for 
the  erection  of  factory  buildings  as  soon  as  the  weather  per- 
mits.     W.   M.   Germain   is  Secy. 

Chiragro,  lil. — The  United  Breweries  Co..  Chicago,  plans  to 
erect  an  addition  to  its  brewery.  The  building  will  be  four 
stories  and    will    cost  about   $20,000. 

The  Barrett  Mfg.  Co.,  Chicago,  is  considering  the  erection 
of  a  brick  factorv  at  29  South  Sacramento  Ave.  It  will  be 
two  stories,   70x120  ft. 

The  Gross  Printing  Press  Co.,  Chicago,  is  considering  the 
erection  of  a  brick  addition  to  its  plant  at  1560  South  Ash- 
land Ave.     The   building  will  be  one  story,    50x125   ft. 

The  W.  J.  Hught-y  &  Son  Co.,  Chicago,  will  erect  a  factory 
at  Prairie  Ave.  and  33d  St..  Chicago,  for  the  manufacture  of 
automobile   bodies.     The  estimated  cost  is    $100,000. 

IMano,  Hi. — The  Independent  Harvester  Co..  Piano,  is  re- 
ceiving bids  for  the  erection  of  a  new  foundry,  208x136  ft., 
and  a  mill  room.  136x80  ft.,  three  stories.  The  foundry  will 
be  of  modern  steel  construction  and  the  mill  room  of  rein- 
forced concrete.  These  are  the  first  buildings  of  a  plant 
which  the  company  proposes  to  erect  and  equip  during  the 
next  three  years  at  a  cost  of  $3,000,000. 

Miinaniiee,  Win. — The  Bradley  &  Metcalf  Co.,  207  East 
Water  St.,  Milwaukee,  is  considering  the  erection  of  a  factory 
on  a  site  200x100  ft.,  at  Broadway  and  Erie  St. 

The  Fisher  Furniture  Co..  Milwaukee,  is  planning  for  the 
erection  of  an  addition  to  Its  factory  on  Wells  St.  The  cost 
has   been    estimated   at   $12,000. 

+ShehayBan  FaiiH,  Win. — Contracts  have  been  awarded  by 
the  Falls  Machine  Co..  Sheyboygan  Falls,  for  the  erection  of 
its  proposed  two-story  addition;  To  the  WORDEN-.XLLEN  CO., 
Milwaukee,  for  the  structural  steel;  carpentry,  to  A.  P. 
SCHNKIDEWEN'D;  masonrv.  to  A.  C.  MALLMAN.  The  build- 
ing will  be  140  ft.  long  and  will  be  used  for  motor  and  gas 
engine  assembly  and  erection. 

Sioux  City.  lona — The  Cedar  Rapids  Oil  Co.,  Cedar  Rapids, 
Iowa,  has  acquired  a  site  at  Sioux  City,  and  will  build  a  dis- 
tributing plant,   to  cost  approximately  $50,000. 

Virelnia.  Minn. — The  Mfg.  &  Supply  Co.,  Virginia,  plans  to 
erect  a   brass  foundry. 

Wichita.  Kan. — The  Western  Iron  &  Foundry  Co.  has  taken 
out  a  permit  for  the  construction  of  an  addition  to  its  plant. 

LrivlNton,  Mont. — The  Montana  Elevator  Co.,  Lewlston, 
plans  to  build  grain  elevators  at  Roy,  Winifred,  Denton, 
Arrow  Creek,  Kolin,  Hossalc,  Geraldine  and  other  towns  in 
Montana. 

Brookfleld.  Mo. — The  Young  Portable  Device  &  Mfg.  Co., 
recently  Incorporated  with  a  capital  of  $50,000,  will  establish 
a  plant  for  the  manufacture  of  patented  devices.  Frank  R. 
Young,  Ernest  R.  Lucas  and  H.  W.  Roloff  are  the  Incorpor- 
ators. 

Joplln.  Mo. — The  Swan  Machine  Co.,  Joplin,  recently  In- 
corporated,   win   erect  a  machine   shop   in  Joplin. 

Fort  Smith,  Arls.— The  W.  R.  Matthews  Co.,  Fort  Smith, 
will  erect  a  mill  for  the  manufacture  of  spokes  and  slaves. 
The  estimated  cost  Is  $40,000. 

Bronniivlllr,  Tex. — The  Anheuser-Busch  Brewing  Associa- 
tion, St.  Louis.  Mo.,  will  erect  a  large  Ice  plant  and  cold- 
storage  warehouse  at  Brownsville. 

Dalian,  Tex The  Oriental  Oil  Co.  will  construct  a  cotton- 
seed oil   mill  at  Dallas.     The  estimated  cost  Is  $100,000. 

Del  Rio,  Tex. — The  Galveston,  Harrlsburg  &  San  Antonio 
Rv.  will  erect  an  IS-stall  roundhouse  and  repair  shops  at 
Del  Rio 

Xew  Caatle,  Tex. — The  Brazos  River  Brlqueltlng  Co.,  re- 
cently orKanlzed  with  a  capital  of  $50,000.  will  construct  a 
plant  »l  New  CaHfli',  for  the  manufacture  of  briquetts  from 
coal.  U  C.  Kinney,  M.  H.  Kinney  and  S.  W.  Scott  are  In- 
terested. 

Yorktonn.  Tex. — C.  B.  I.utenbachcr,  Yorktown,  will  build 
a  plant  at  Yorktown,  for  the  manufacture  of  cement  brick. 

I.ewlnton,  Idaho — The  Idaho  Ice  &  Cold  Storage  Co.,  Lewis- 
ton,  will  Hiion  begin  the  construction  of  an  additional  cold- 
atornge   plant 

Kverelt,  Waah. — The  plant  of  thi?  Sumner  Iron  Works, 
which  waH  re.M.iitlv  destroyed  by  fire  at  a  loss  of  about  $300,- 
nOO,    will    be    rebuilt. 

rienrsetonn.  Waah. — The  Aatorla  Iron  Worka,  Georgetown, 
near  .Seattle.  Wash..  Is  planning  to  make  extensive  Improve- 
ments and  additions  In  Ita  plant.  About  $100,000  will  he  ex- 
pended. 


Seattle,  AVash. — The  Ford  Motor  Car  Co.,  Detroit,  Mich.,  will 
soon  ask  bids  for  the  construction  of  a  new  five-story  fac- 
tory of  concrete  at  Seattle.     The  estimated  cost  is  $250,000. 

Taeoma,  AVash. — Schmidt  &  McMahon.  McKinley  Ave.,  Ta- 
coma,  will  build  a  sheet-metal  shop  on  the  tide  flats,  Taeoma, 
New  machinery  will  be  installed  and  the  expenditure  will  be 
about  $10,000.  Merrill  &  Mahon,  Savage-Scofield  Bldg.,  are  the 
Archs. 

Vancouver,  W^aah. — The  Beaver  Automobile  Co.,  Portland, 
Ore.,  recently  incorporated  with  a  capital  of  $150,000,  will 
erect  a  plant  in  Vancouver,  for  the  manufacture  of  auto- 
mobiles. 

Los  .Vngeles,  Calif. — The  Los  Angeles  Motor  Truck  Co. 
will  erect  five  new  buildings  of  reinforced  concrete.  The 
buildings    and    equipment    will    cost    approximately    $300,000. 

The  Pacific  Electric  Ry.  Co.,  Los  Angeles,  plans  to  erect  a 
large  car  barn  and  shop  building  on  Seventh  St.  The  build- 
ing will  be  70x250  ft.  M.  C.  Halsey,  Pacific  Electric  Bldg., 
Los   Angeles,   is   preparing  the  plans. 

Richmond,  Calif. — The  Pacific  Sanitary  Mfg.  Co.  plans  to 
add  a  brass  foundry  to  its  plant.  A  mill  for  the  manufac- 
ture of  wooden  crates   will  also   be  added. 

.Vylmer,  Ont. — The  Aylmer  Shoe  Co..  Myrtle  St.,  plans  to 
double  its  output,  and  will  install  modern  shoe-making  equip- 
i-ient. 

Grimsby,   Ont The   Grimsby    Electrical    Car   Co.   has   plans 

for  a  new  $40.niio  factory,  on  which  work  will  soon  be  begun. 
Modern  equipment  will  be  installed,  Thomas  J.  Bailey  is 
Mgr. 

Port    Stanley,   Ont T.    Hall    &    Co..    St.    Thomas.    Ont.,   will 

establish  a  machine  shop  at  Port  Stanley,  which  will  be 
equipped  for  marine  repair  work. 

Toronto,  Ont. — The  American  Watch  Case  Co.  will  erect  a 
four-story   factory   on   King  St. 

WallaeeburB,  Ont. — Plans  are  being  prepared  by  Albert 
Kahn  and  E.  Wilbv,  Trussed  Concrete  Bldg.,  Detroit,  Mich,, 
for  a  one-storv  structure,  48x152  ft.,  to  be  erected  for  the 
Sydenham  Gas  Co.  at  Wallaceburg.      It  will  cost  $40,000. 

The  Wallaceburg  Iron  &  Brass  Works  are  having  plans 
prepared   for  a   large   addition   to   the   present   plant. 

CalBary,  Alta. — The  Robertson  Western  Brass  Co.  plans 
the  erection  of  an  addition  to  its  plant,  costing  about  $80,000. 
Bids  will  be  asked  for  the  building  as  soon  as  possible,  and 
new   machinery    will   be   purchased. 

FEDER.VL    GOVI3RNMENT    WORK 

+BuiidiugM — Portsmouth.  N.  H. — The  Bureau  of  Yards  and 
Docks.  Navy  Dept.,  Washington.  D.  C.  has  awarded  the  con- 
tract for  the  construction  of  officers'  quarters  at  Portsmouth. 
N.  H.,  to  the  C.   H.  HOLMES  CO.,   Portsmouth,  at  $11.48S. 

-A^DredgiuB — Hartford,  Conn. — The  bid  of  the  Hartford  & 
New  York  Construction  Co.,  Hartford,  has  been  recommended 
for  acceptance  for  dredging  in  the  Connecticut  River,  be- 
low Hartford,  at  lie.  per  cu.yd  Bids  were  opened  Apr.  13, 
bv  Maj.  G.  B.  Pillsburv.  Corps  Engrs..  U.  S.  A.,  New  London, 
Conn.      The  amount  to   be  dredged  is   68.000    cu.yd. 

Reconatruction  of  Stable — Fort  Totten,  N.  Y. — Bids  will 
be  received  by  Capt.  A.  J.  Cooper.  Coast  Artillery  Corps.  U.  S. 
A.,  Fort  Totten,  until  2  p.m..  May  1,  for  the  reconstruction  of 
the    quartermaster's   stable    at    Fort   Totten. 

Repaira  to  Launch — Fort  Totten.  N.  Y, — Bids  will  be  re- 
<eived  bv  Capt.  A.  J.  Cooper,  Coast  .Artillery  Corps,  U.  S.  A., 
Fort  Totten.  until,  Apr.  15,  for  repairs  to  the  U.  S.  launch, 
"Lieut.    Hazlett.  " 

RoatH — New  York.  N.  Y. — Bids  will  be  received  until  10 
a.m.,  .May  8,  by  M.  Gray  Zalinski.  Q.  M.,  U.  S.  .V.,  -Army 
Bldg..  New  York,  for  the  construction  and  equipment  of  from 
one  to  20  life  boats. 

Jetty  Work- — Washington,  D.  C. — Bids  were  received  by 
Lieut. -Col.  W.  C.  Langfitt.  Corps  Engrs.,  U.  S.  A.,  Washington, 
for  repairing  and  extending  riprap  Jetties  In  Urbana  Creek 
and  Milford  Haven,  Va. ;  McClenahen  Granite  Co.,  Port  De- 
posit. Md..  i;rbana  Creek,  $4.53  per  cu.yd.;  Milford  Haven, 
$4.93.  Columbia  Granite  and  Dredging  Co.,  Washington,  D.  C, 
$4.18   and    $4.51. 

Wire — Washington,  D.  C. — Bids  will  be  received  by  MaJ. 
AV.  A.  Clark,  Signal  Corps,  U.  S.  A.,  Disbursing  Officer,  Wash- 
ington, until  Apr.  24,  for  furnishing  528,000  ft.  of  outside  dis- 
tribution wire  under  Circular  649. 

Locomotive  Cranea — Washington.  O.  C. — Bids  were  re- 
ceived as  follows.  Apr.  12,  by  the  Bureau  of  Yards  and  Docks. 
Navv  Dept.,  Washington,  D.  C.  for  furnishing  nine  IS-loii 
locomotive  cranes  for  Pearl  Harbor,  H.  T..  and  two  for  I'ugel 
Sound  navv  yard;  Bremerton.  Wash.:  Browning  lOnglneerlng 
Co.,  Cleveland.  Ohio,  $10,000  i-ach  for  Pearl  Harbor;  $9000 
each  for  Puget  Sound:  Brown  Hoisting  Machinery  Co,,  Cleve- 
land, Ohio,  $1112,325,  alternate.  $98,955.  McMylar  Interstate 
Co.,  Bedford,  Ohio,  six,  $70,000;  seven,  $81,700;  eight,  $93.- 
400;    nine,    $105,100;    ten,    $116,800;   eleven,    $128,500. 

PoMt  Omee — Monroe,  N.  C— Bids  will  be  received  until  t 
p.m..  May  19,  by  Oscar  Wenderoth,  Surierv,  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction,  complete  (In 
eluding  plumbing,  '<a8  piping,  heating  apparatus,  electric 
conduits  and  wiring.  Interior  lighting  fixtures,  and  ap- 
proaches), of  the  U.  S.  post  office  at   Monroe,  N.  C. 

'A-Dredicine — Charleston,  S.  C. — Bids  were  received  as  fol- 
lows. Apr.  10,  by  MnJ.  O.  P.  Howell  Corps  Engrs.,  V.  S.  JL, 
Charli-Htoii,  for  dredging  Archers  Cri'ek,  S.  C.:  Joseph  FC 
ri'Brlen,  Savannah,  G«..  IB. 9c.  per  cu.yd.;  total,  $16,900: 
Slmons-Mavrnnt  Co.,  Charleston.  in.4c.;  fl9,400;  1".  Sanford 
Ross,   Jersey   City.   N.  J.,   19.9c.:   $19,900. 

tPoat  omee — Crowlev.  La. — Oscar  Wendi-roth.  SuperV. 
.,  Treasury  Dept..  Washington,  11.  C.  has  awarded  con» 
tract  for  the  construction  of  n  post  office  at  Crowli'y  to  DAW- 
IKL  T.  MCCARTHY.  411  Walnut  St.,  I'hllad.dphla,  Ponn.,  «t 
$4(i,000. 

♦I.evee — New  Orleans.  T.ii.. — Bids  were  received  Mar.  tl. 
by  Capt.  C.  O.  Sherrlll.  Corps  Kngrs..  IT.  S.  A.,  New  OrlnaM. 
for  constructing  about   210.000  cu.yd.   of  levce   work   In   Lower 
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Orleans,   L.a..    (2)    21c. 

23.40c.     cu.yd.;      (2)     19.39c.  .     „  ..     

(2)  22.4Se.  H.  T.  CLARK  &  CO.,  Natchez,  Miss.,  (1)  21,S0c. 
cu.yd.:  (2)  17c.  cu.yd.  (awarded  contract).  Montz  &  Kearney, 
New  Orleans,  La.,  (2)  25c.  F.  T.  Constant,  Alexandria.  La., 
(1)   36.70c.  cu.yd.;    (2)    20c.  cu.yd. 

I»«nt  Ofllc'c — -LawrenceburK.  Ky. — Bids  were  received  as  fol- 
lows. Apr.  S,  by  Oscar  Wenderoth.  Superv,  Arch.,  Treasury 
Dept.,  WashinKton.  D.  C.  for  llie  construction  of  a  post-ofUce 
at  LawrenceburK,  Ky.:  (a)  Lime.stone;  (b)  standstone:  Hiram 
Lloyd  UuildinK  &  Construction  Co.,  St.  Louis.  Mo,,  (a)  $53,254: 
(b)  $53,654:  James  Devault,  Conton,  Ohio,  (a)  $49,200:  (b) 
$49,530:  Thomas  W.  Clssell,  Klwood,  Ind.,  (a)  $5S,400:  R.  S. 
Moore.  Lafayette,  Ind.,  (a)  $58,178:  (b)  $59,000;  Daniel  T. 
McCarthy,  Philadelphia.  Penn,,  (a)  $52,800;  (b)  $51,300;  Alt 
&  Gaun,  l>ouisville,  Ky..  (a)  $49,732:  (b)  $49,912:  George 
Becking,  Chattannooga,  Tenn..  (a)  $56,331;  (b)  $50,831;  Dan- 
ville Con.struction  Co.,  Danville,  111.,  (a)  $53,000;  Interstate 
Construction    Co.,    Saginaw,    Mich.,    (a)    $53,940;    (b)    $54,500. 

+  l>oKt  omoo — Bowling  Green,  Ohio — Oscar  Wenderoth, 
Superv.  Arch..  Treasury  Dept.,  Washington,  D.  C,  has  awarded 
the  contract  for  the  construction  of  a  post  otllce  at  Bowling 
Green,   to  JAMES  DEVAULT,    Canton,   Ohio,   at    $56,550. 

+PoHt  Offlce — Dayton.  Ohio — Oscar  Wenderoth.  Superv. 
Arch.,  Treas.  Dept,.  Washington,  D.  C.  has  awarded  the  con- 
tract for  furnishing  the  mechanical  equipment  for  the  post 
offlce  at  Dayton  to  S.  FAITH  &  CO.,  2427  Pennsylvania  Ave., 
Philadelphia.  Penn,.  at  $5s.357. 

+  Mechanleal  Bquiiiment — Dayton,  Ohio — The  contract  has 
been  awarded  to  .S.  FAITH  &  CO..  Philadelphia,  Penn.,  for 
the  installation  of  mechanical  equipment  in  the  U.  S.  post 
offlce  and  courthouse  st  Dayton,  at  $58,357.  Bids  were  re- 
ceived Mar.  19  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,   Washington.   D.   C. 

^DredBlnf;' — Sheboygan.  Mich. — Bids  will  be  received  by 
Lleut-Col.  Mason  M.  Patrick,  Corps  Engrs..  U.  S.  A.,  Detroit, 
Mich.,  until  noon,  May  10,  for  dredging  in  Cheboygan   Harbor. 

-ArBnlldtnK — Fort  Sheridan,  111. — Bids  will  be  received  by 
Maj.  F.  H.  Sargent.  Constr.  Q.  M.,  U.  S.  A.,  Fort  Sheridan,  until 
10  a.m..  Map  7,  for  the  complete  construction  of  one  quarter- 
master corps  Ijarrack. 

+PoMt  Office — Concordia.  Kan. — Bids  were  received  as  fol- 
lows, Apr.  9.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington.  D,  C,  for  the  construction  of  a  post 
offlce  at  Concordia.  Kan,:  (a)  Limestone;  (b)  sandstone: 
Rogers  &  Kaiser,  Chicago,  III.,  (a)  $61,884;  (b)  $65,884;  Hiram 
Lloyd  Building  &  Construction  Co.,  St.  Louis.  Mo.,  (a)  $65,334; 
(b)  $64,834:  George  H.  Shane,  Seneca,  Iowa,  (a)  $67,186;  In- 
ter State  Construction  Co.,  Saginaw  Mich.,  (a)  $67,900;  (b) 
$72,000;  Tom  Lovell's  Sons.  Enid,  Okla,,  (a)  $62,770;  (b)  $64.- 
334;  Joseph  B,  Betts.  Kansas  City.  Mo.,  (a)  $69,000;  (b)  $70,000; 
W.  D.  Lovell.  Minneapolis.  Minn.,  (a)  $61,500;  Frank  H.  Lat- 
imer. Kansas  City,   Mo.,    (a)    $64,247. 

Post  Office — Ottawa.  Kan, — Bids  were  received  as  follows, 
Apr.  11.  by  Oscar  Wenderoth,  Superv.  Arch,.  Treasury  Dept., 
Washington.  D.  C.  for  the  construction  of  .'i  post  office  at 
Ottawa:  (a)  limestone;  (b)  sandstone.  Tom  Lovell's  Sons, 
Enid,  Okla.,  (a)  $55,566;  (b)  $56,166.  Frank  A.  Latimer  & 
Sons,  Kansas  Citv.  Mo.,  (a)  $59,685.  Rogers  &  Kaiser.  Chi- 
cago, 111.,  (a)  $56,418:  (b)  $59,558.  Interstate  Construc- 
tion Co..  Saginaw,  Mich.,  (a)  $62,740;  (b)  $66,500,  W.  D. 
Lovell,  Minneapolis,  Minn.,  (a)  $57,890.  Alexander  H.  Beeler, 
Ottawa.  Kan.,  (a)  $59,840;  (b)  same.  C.  W.  Benning,  Kansas 
City,    Mo.,    (a)    $56,875;    (b)    same. 

PoKt  Offlce — Boonville.  Mo, — Bids  were  received  as  follows, 
Apr.  11,  by  Oscar  Wenderoth,  Superv,  Arch,,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Boonville:  George  AV.  Stiles  Construction  Co..  Chicago,  HI., 
(sole  bidder,   limestone,   $56,335;   sandstone.    $61,000. 

Post  Offlce — Brookfield.  Mo. — Bids  will  be  received  until  3 
p.m..  May  24.  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C.  for  the  construction  complete  (in- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  interior  lighting  fixtures,  and  ap- 
proaches),  of  the  U.  S.   post  offlce   at   Brookfield.  Mo. 

+  PoHt  Office — RoUa.  Mo. — Bids  were  received  as  follows, 
Apr,  8.  by  Oscar  Wenderoth,  .Superv.  Arch..  Treasury  Dept., 
Washington,  D.  C.  for  the  construction  of  a  post-office  at 
Rolla.  Mo.:  (a)  Limestone;  (b)  sandstone;  Rogers  &  Kaiser, 
Chicago,  III,,  (a)  $48,763:  (b)  $49,000:  Hiram  Lloyd  Building 
&  Construction  Co..  St.  Louis.  Mo...  la)  $48,173:  lb)  $48,273; 
Interstate  Construction  Co.,  Saginaw,  Mich.,  (a)  $48,182;  (b) 
$49,000:  King  Lumber  Co.,  Charlottesville.  Va..  (a)  $48,500: 
(b)  $49,500;  Thomas  W.  Cissell.  Elwood,  Ind..  (a)  $49,000;  lb) 
$50,000;  W.  D.  Lowell,  Minneapolis,  Minn.,  (a)  $50,000;  Globe 
Construction  Co..  St.  Louis.  Mo.,  la)  $50,445;  (b)  $50,651; 
Harry  R.  McCaw,   Rolla,  Mo.,    (a)    $52,701. 

+Pter — Bremerton.  Wash, — The  contract  has  been  awarded 
to  the  ERICKSON  CONSTRUCTION  CO..  Seattle,  Wash.,  for 
the  construction  of  Pier  No.  4  at  the  navv  yard,  Puget  Sound, 
Bremerton,    at    $166,332. 

RoaclM  and  \Valk« — Port  Stevens.  Ore, — Bids  will  be  re- 
ceived by  Lieut,  R.  F,  Cox.  U.  S.  A,.  Portland,  Ore,,  until  11 
a,m,.  Apr.  24,  for  the  construction  of  roads  and  walks  at  Fort 
Stevens. 

♦Lock  Gates — Portland.  Ore. — Bids  will  be  received  by 
Maj.  J,  J.  Morrow.  Corps  Engrs.,  U.  S.  A..  Portland,  until  11 
a.m.,  Jftiy  24.  for  constructing  and  erecting  11  pairs  of  metal 
lock   gates   for   Dallas-Celilo    Canal. 

Barracks — San  Francisco,  Calif. — A  barracks  building  to 
cost  about  $689,000  is  to  be  erected  at  the  Lombard  St,  en- 
trance of  the  Presidio.  Plans  are  being  prepared  in  the  Con- 
structing Quartermaster's  offlce  at  Fort  Mason,  San  Fran- 
cisco,  Calif. 

Bulldines — Guantanamo,  Cuba — Bids  were  received  on  Apr. 
5.  by  the  Bureau  of  Tards  and  Docks.  Navy  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  buildings  at  the  radio  sta- 


.shfltrr  llounrai — IIOHton,  .VlaHS. — llld»  will  be  received  by 
the  Park  and  Recreation  iJi'partment  until  Apr.  18,  for  tho 
construction  of  concrete  sanitary  and  Mheller  houHeii  at 
Copp'8  Hill  Park.  D.  Henry  .Sullivan,  33  Beacon  St.,  Is 
Chn. 

DrrdKlDK — Boston,  Mass, — MWIh  will  be  received  by  the 
State  Harbor  and  Land  CommlsslonerB,  HoBton,  for  dredKlnif 
about  6000  cu.yd.  for  a  channel  from  WoodH  Hole  to  Eel 
Harbor,   Falmouth.      William   F.    WllllamH  Ik  Ch.  EnKr. 

Stadium — New  Haven,  Conn. — Plans  have  been  accepted 
for    the    construction    of    the    proposed    new    stadium    for    Val 


The 


Apr.    7,    slKned    the 
lot,    approprlalln»r 


University.      Bids   will    be    asked    at 

000    has   been  subscribed   toward   the   work. 

Haven,    Is    Engr. 

Canals — Albany.    N.    Y. — The    Governor, 
bill    introduced    by    Senator    Thomas    Will 

$35,000  for  making  surveys  for  extending  the  Black  HIvcr 
Canal,  reconstructing  the  Chemung  Canal,  converting  tho 
Glens  Falls  fei'der  into  a  canal  and  constructing  a  canal  be- 
tween Flushing  Hiver  and  Jamaica  Bay,  and  a  canal  from 
Newtown  Creek  to  the  Flushing  Bay  Canal.  Duncan  W.  Peck, 
Albany,    Is   State    Supt.    Pub.    Wks. 

+Sul>n'ay — Corning,  N.  Y. — The  contract  has  been  awarded 
to  the  J.  J.  HIGGINS  CO.,  Waverly.  N.  Y.  for  the  construction 
of  the  subway  to  carry  Columbia  St.  and  East  P'lrst  St.  under 
the  Erie  R.  R.   tracks.     The  work  will  cost  about  $60,000. 

Piles — New  York,  N.  Y. — Bids  will  be  received  by  R.  A.  C. 
Smith.  Comr.  of  Docks,  Dept.  of  Docks  and  Ferries,  Pier  A, 
foot  of  Battery  Place,  North  River.  Boro.  Manhattan,  until 
noon,  Apr.  21,  for  furnishing  and  delivering  about  600  piles. 
Contract    1373. 

Liumber — New  York.  N.  Y. — Bids  will  be  received  by  R.  A. 
C.  Smith,  Comr,  of  Docks,  Dept.  of  Docks  and  Ferries,  Pier  A. 
foot  of  Battery  Place,  North  River,  Boro.  Manhattan,  until 
noon.  Apr.  21.  for  furnishing  and  delivering  about  1,013,595  ft. 

B.  M.  of  sawed  new  yellow  pine  lumber. 

Brick    Avails — New    York,    N.    Y. — Bids    will    be    received   by 

C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  Dept.  of  Education.  Park 
Ave.  and  59th  St..  Boro  Manhattan,  until  11  a.m.,  Apr.  20, 
for  erecting  brick  fence  walls  at  Public  Schools  16,  33,  45, 
50,  112  and  120,  Boro.  Manhattan. 

Kope — New  York,  N.  Y. — Bids  will  be  received  by  William 
H.  Edwards,  Comr.  St,  Cleaning,  Boro.  Manhattan,  until 
noon,   Apr.    22,    for   furnishing  and   delivering   manila    rope. 

Floating  Bath  House  Work — New  York,  N,  Y, — Bids  will 
be  received  by  George  McAneny.  Pres.  Boro.  Manhattan,  until 
2  p.m.,  Apr.  25,  for  furnishing  all  the  labor  and  materials  re- 
quired for  repairing  and  recaulking  old  pontoons  in  various 
free  boating  baths  for  the  Borough  of  Manhattan. 

Subnay — New  York,  N.  Y. — The  Public  Service  Commis- 
sion, Apr.  8.  laid  out  a  new  connecting  route  between  the 
present  subway  and  the  Lexington  Avenue  line  in  Manhattan 
Boro.  The  original  plan  called  for  a  connection  at  42d  St., 
between  the  two  roads,  and  this  was  changed  to  provide  for 
the  connection  at   40th  St.,   which  will  be  less  expensive. 

Ferryboat — New  Y'ork.  N.  Y. — Bids  were  opened  Apr.  10  by 
the  Dock  Department  for  the  construction  of  a  ferryboat: 
Bath  Iron  Works.  $341,000;  Newport  News  Shipbuilding  Co., 
$339,000;  New   York  Shipbuilding  Co.,  Camden,  N.  J.,  $337,000. 

Retaining  Walls — Rochester.  N.  Y. — The  city  is  consider- 
ing the  construction  of  retaining  walls  along  the  west  side  of 
the  river  as  a  protection  against  floods.  Edwin  E.  Fisher  is 
City  Engr. 

Fire  House — Camden.  N.  J. — The  City  Council  is  consider- 
ing the  erection  of  a  new  fire  house  in  the  eastern  section  of 
the  city.  The  cost  has  been  estimated  at  $25,000.  L.  E. 
Farnham   is   City   Engr. 

Pier — Camden.  N,  J. — The  Victor  Talking  Machine  Co., 
Camden,  plans  to  construct  a  pier  into  the  Delaware  River 
about  450  ft,  long  to  provide  increased  shipping  facilities  for 
its  plant.  The  work  is  contingent  on  the  granting  of  an  ex- 
tension to  the  present  pier  head  line  by  the  U.  S.  govern- 
ment. 

Jetties — Trenton.  N.  J. — Bids  will  be  received  by  H,  B. 
Kummel.  State  Arch..  Trenton,  until  May  8,  for  constructing 
reinforced-concrete  jetties  at  Shark  River  Inlet,  Shark  River 
Improvement,  Bids  for  this  work  were  received  Feb.  27  and 
rejected.     List  of  bidders  noted  Mar.   6. 

Piers — Philadelphia.  Penn. — The  city  is  considering  the 
construction  of  two  reinforced  concrete  piers.  The  cost  has 
been  estimated  at  $1,200,000.  Tho  Pennsylvania  R.  R.  Co.. 
and  the  Philadelphia  &  Reading  Ry,  Co.  will  also  erect  new 
piers  near  the  proposed  site  of  the  piers  to  be  constructed  by 
the  city. 

Retaining  Walls — Pittsburgh,  Penn. — The  city  is  planning 
to  construct  retaining  walls  in  places  where  landslides 
threaten  to  damage  buildings  for  which  the  city  would  be 
liable.  The  cost  of  the  work  has  been  estimated  at  $250,000. 
W.   E.  Gelston  is  City  Engr. 

Tunnel — Baltimore.  Md, — The  city  is  considering  the  con- 
struction of  a  tunnel  for  traffic  purposes  under  Franklin  St., 
from  Calvert  to  Howard  Sts.  The  cost  of  the  proposed 
work  has  been  estimated  at  $200,000.  H.  K.  McKay  is 
Engr. 

Tusboat — Washington.  D.  C, — Bids  will  be  received  until 
2  o,m..  -ipr,  21.  bv  the  Commissioners  of  the  District  of  Co- 
lumbia. Washington,  for  furnishin,g  and  delivering  one  tug- 
boat and  four  barges,  which  may  be   new  or  second  hand. 

Baseball  Park — Norfolk.  Va. — The  Norfolk  Baseball  Cor- 
poration is  planning  for  the  construction  of  a  baseball  park, 
including  the  erection  of  grandstands  to  seat  3000  and  bleach- 
ers to  seat  8000.  The  cost  has  been  estimated  at  $50,- 
000. 

+lievee — Augusta.  Ga. — The  city  has  awarded  the  contract 
to  A.  J.  TWIGGS  &  SONS,  Augusta,  for  the  construction  of  a 
levee  from  Hawkes  Gully  to  Washington  St.,  at  $101,000. 
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Dike — Louisville, 
struction  of  a  dike 
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+  Dralnage  Pumpine  JIachlnery — New  Orleans,  La. — The 
contract  has  been  awarded  to  A.  BALDWIN  &  CO..  LTD.,  New 
Orleans,  for  the  pumping  machinery  for  the  pumping  station 
for  the  Jefferson  and  Plaquamine  Drainage  District.  The 
station  will  have  a  capacity  of  900.000,000  gal.  in  24  hrs. 
The  contract  includes  four  pumps,  with  a  capacity  of  192.000,- 
000  gals,  and  two  pumps  with  a   capacity  of  64,000,000   gals. 

+Canal — Shreveport,  La. — The  contract  has  been  awarded 
to-  the  D.  B.  GORE  CO.,  IXC.  New  Orleans,  La.,  for  the  im- 
provement of  Kelly  Bavou  Drainage  Canal,  Caddo,  Parish. 
Bids  were  opened  Apr.  12  by  the  Board  of  Commissioners  of 
Caddo    Levee    District. 

Dralnaee  DIteh — Henderson,  Ky. — The  Fiscal  Court,  Hen- 
derson, has  authorized  the  construction  of  a  large  drainage 
ditch    from    Reed   Pond   to   the   Green   River. 

—The  city  is  considering  the  con- 
nd  the  northeastern  section  of  the 
:o  the   floods  of  the  Ohio  River. 

Sabnay  Work — Cleveland,  Ohio — Bids  will  be  received  by 
W.  J.  Springborn,  Dir.  Pub.  Ser.,  until  noon,  Apr.  30.  for  the 
construction  of  the  approaches  to  the  subway  under  the 
Lake   Shore   &  Michigan  Southern   Ry.,    at    East   79th  St. 

Oock — Lorain.  Ohio — The  city  will  readvertise  for  bids  for 
the  construction  of  the  proposed  municipal  dock.  The  bids 
received  Apr.  1  were  rejected  as  excessive.  C.  M.  Osborne  is 
City   Engr. 

Dltrh — Salem,  Ohio — Bids  were  received  as  follows  by  the 
Countv  Commissioners,  Salem,  Apr.  1,  for  constructing  a 
county  ditch  7000  ft.  in  length,  to  include  1700  ft.  24-in.  vitri- 
fied pipe,  28,250  cu.yd.  earth  excavation.  24,926  cu.yd.  earth 
and  rock  excavation.  7S9  cu.yd.  sewer  excavation,  etc.,  as  fol- 
lows: W.  H.  Ralston,  Mt.  Vernon,  $26,160:  Wright  &  Morris. 
Lisbon.  $27,031;  Jas.  H.  Offutt.  Greensburg.  Penn.,  $32,905; 
Buell  &  Baker,  Salem,   $27,579. 

L,evee — Muncie.  Ind. — The  city  is  considering  strengthen- 
ing the  levee  along  the  White  River  as  a  protection  against 
floods.  The  work  will  consist  of  making  the  levee  higher. 
B.   F.   Deardorf   is   City    Engr. 

+  Dralii — Charlotte,  Mich. — The  contract  has  been  awarded 
to  the  WOOLM.\N  CONSTRUCTION  CO.,  Sandusky,  Mich.,  for 
the  construction  of  the  Indian  Creek  state  drain,  at  $3.65  per 
rod.     The  work  will  require  43S4  rods  of  dredge  work. 

Dralnaee — Warrensburg,  111. — Bids  will  be  received  until 
Apr.  22  bv  Illini  Drainage  District,  Warrensburg,  for  the 
construction  of  a  drainage  system.  The  work  will  require 
12,500  ft.  of  14-  to  24-in.  tile.  * 

Brenk>vat«TM — Kenosha,  Wis. — The  citizens,  Apr.  1,  voted 
in  favor  of  is.suing  $30,000  of  bonds  for  the  constructien  of 
breakwaters. 

DIteh — Mauston,  Wis. — Bids  will  be  received  until  Apr.  19 
by  H.  H.  Sherwood,  Secy.  Cutler  Drainage  Dist.,  Mauston,  for 
constructing  11.6  miles  of  main  ditch  and  36.7  miles  of  lateral 
ditch. 

Bath  Houne — Milwaukee,  Wis. — The  city  is  preparing  to 
take  the  necessary  steps  for  the  construction  of  the  pro- 
posed bath  house,  to  cost  $75,000.  H.  E.  Briggs  is  Comr.  I'ub. 
Wks. 

DIteh — Waupaca,  Wis. — Bids  will  be  received  until  Apr. 
18  by  the  Commissioners  of  Millard  Drainage  Dist.,  Waupaca. 
at  the  residence  of  E.  H.  Tesch.  near  Welcome,  for  construct- 
ing a  ditch  24.800  ft.  in  length,  requiring  about  50,000  yd.  of 
earth   removed.      Estimated  cost.   $50,000. 

Channel — Topeka,  Kan. — Campbell  &  Griggs,  Topeka.  have 
made  surveys  for  the  straightening  of  the  channel  of  the 
river  from  Oakland  to  Tecunweh.     The  work  will  cost  $12,000. 

DIteh  —  Glenwood,  Mo.  —  The  Supervisors  of  Chariton 
Drainage  District  have  rejected  all  bids  for  the  construction 
of  a  drainage  ditch  in  the  district.  Bids  were  opened  Mar.  20. 
The  work  called  for  250,000  cu.yd.  of  excavation.  No  date 
for  receiving  new  bids  has  been  set.  A.  E.  Berry,  Glenwood, 
Mo..  Is  Secy. 

Levee  Work — Palmyra,  Mo. — Bids  will  be  received  until 
Apr  26  by  Frank  G.  Bier,  Secy..  Marlon  County  Drainage  Dis- 
trict, for  constructing  levees.  Involving  the  placing  of  about 
450,000  cu.yd.  of  earth  and  excavating  and  ftllUng  about  7000 
cu.yd.  muck  ditch;  also  constructing  canals  and  ditches,  in- 
volving the  excavation  of  about  100.000  cu.yd.  ot  earth.  E.  T. 
Perkins    Is    Engr..   Chicago,   111. 

+  DltrheH — Newport,  Ark. — Bids  were  received  as  follows, 
Apr.  4  by  the  Overcup  Drainage  District  of  Jackson  and 
Woodruff  Counties  at  Newport  for  the  construction  of  30 
miles  of  ditches,  requiring  the  excavation  of  590,000  cu.yd.  in 
Contract  No.  1,  and  350,000  cu.yd.  In  Contract  No.  2;  (a)  Con- 
tract 1;  (b)  Contract  2;  (c)  with  two  machines;  (d)  with  one 
machine;  T.  I^  Gatke,  <a)  8.47c.;  (b)  8.47c.;  (d)  X.20c.;  C.  H. 
Sternberg  &  Son,  (a)  8. 77c.;  (b)  8.99c.;  Forrestal  &  Feyen.  (a) 
7.50c.:  (b)  8.50c.:  (c)  7.87c.;  (d)  7.71c.;  Northirn  Construction 
Co.,  (a)  8.35c.:  (b)  8.35c.;  Canal  Construction  Co..  (a)  8.35c.; 
(b)  8.35c.:  (d)  7.90c.;  Horton  &  Mosley,  (a)  S.70c.:  <b)  8.70c.; 
R.  H.  &  G.  A.  McWllllamB,  (c)  7.94c.;  Middle  States  Dredging 
Co..  (d)  7.38c.;  Moffett  &  Co.,  (c)  8.25c.;  (d)  7.75c.;  Oscar 
Kochtltzky,  (a)  8c.;  (b)  9c.;  (c)  8.25c.;  Crumpecker  &  Adams, 
(a)  7.74c.  The  contract  has  been  awarded  to  FORRESTAL 
&    FEYEN,   St.    I'aul.   Minn. 

Heawall — Port  Angeles.  Wash. — Thi-  city  Is  considering  the 
construction  of  a  seawall  In  connection  with  the  proposed 
wati-rfront  Improvements.  The  cost  has  bi-en  estimated  at 
about   $150,000. 

Drydoek — Seattle,  Wash. — The  HefTernun  Drydock  Co..  Se- 
attle, has  had  plans  prepared  for  the  construction  of  a 
floating    dry    dock    to    cost    $750,000. 

Ferryboat — Seattle.  Wash. — The  Port  Commission  will  ask 
for  I>Ii1h  for  the  construction  of  a  ferryboat  to  cost  $600,000. 
Arthur    K,    l)lraock    is   City    Engr. 

Maunolrum — Portland, Ore. — The  Portland  Mausoleum  Co., 
I'ortland,  Is  planning  the  erection  of  a  mausoleum  near  Rlver- 

vlew.    to    eOHt     $150,000. 

FrDem  anil  iintrn — I^os  Angeles.  Calif. — Bids  will  be  re- 
celvi'd  by  the  County  CommlSMloners.  I»b  Angeles,  for  the 
construction  of  fenccii  and  gates  at  the  Juvenile  Detention 
Home  at  Lob  Angeles.     H.  J.  l.elande  is  County  Clk. 


+Dreaelng — Los  Angeles.  Calif. — The  contract  has  been 
awarded  to  the  STANDARD  AMERICAN  DREDGING  CO., 
Central  Bldg..  Los  Angeles,  for  dredging  1,300.000  cu.yd.  of 
material  from  Slips  1  and  5  and  filling  adjoining  lands,  at 
$177,125.     Noted  Apr.  S. 

Tunnels — San  Francisco,  Calif. — The  City  Engineering  De- 
partment has  been  authorized  to  prepare  plans  and  specifica- 
tions for  the  construction  of  the  Fillmore  St.  and  Twin  Peaks 
Tunnels.     M.  M.  O'Shaughnessy  is  City   Engr. 

+  PIIIng — San  Francisco.  Calif.  —  The  contract  has  been 
awarded  to  the  HE.\LY-TIBBITS  CONSTRUCTION  CO.,  S 
^lain  St..  San  Francisco,  for  the  construction  of  the  piling  for 
the  Transportation  Building  for  the  Panama-Pacific  Exposi- 
tion Co.,  at  $49,815. 

Fire  Stations — San  Francisco,  Calif. — Bids  will  be  received 
by  the  Panama-Pacific  E.xposition  Co.,  San  Francisco,  until 
Apr.  22,  for  the  construction  of  three  fire  stations  in  the 
exposition   grounds. 

AVharf — Yuba  City,  Calif. — The  Business  Mens  League  of 
Y'uba  City  is  considering  the  construction  of  a  wharf  near 
the  foot  of  B  St. 

Wharf  and  Roadnay — Kingston,  Ont. — Bids  will  be  re- 
ceived by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
until  4  p.m.,  Apr.  30.  for  the  construction  of  a  combined  wharf 
and  roadway  across  Cataraqui  River,  and  for  dredging  in 
Kingston  Harbor. 

Barges — Ottawa.  Ont. — The  contract  has  been  awarded  to 
the  THOR  IRON  WORKS,  Toronto,  Ont.,  for  the  construction 
ot  two  steel  barges  and   two  scows,   at  $18,500. 

Harbor — Toronto,  Ont. — Plans  for  the  improvements  to  be 
made  at  the  harbor  of  Toronto  have  been  completed  and  ap- 
proved. Final  specifications  are  now  being  prepared.  The 
cost  has  been  estimated  at  $19,000,000.  E.  P.  Cousins  is  Engr. 
Toronto   Harbor   Comn. 

Seawall — Vancouver.  B.  C. — The  city  is  considering  the 
construction  of  a  seawall  west  of  Main  St.,  along  False  Creek. 

Docks — Vancouver.  B.  C. — E.  H.  Heaps,  Vancouver,  will 
construct  docks  along  the  entire  waterfrontage  of  his  prop- 
erty on  both  sides  of  Cambridge  St..  at  Cedar  Cove.  The 
docks  are  to  be  capable  of  accommodating  deep   sea  vessels. 

BIT|LUIN<;S 

Windsor,  Vt. — The  Board  of  Trade  is  contemplating  the 
erection  of  a  hotel  at  Windsor.     The  estimated  cost  js  $150,000. 

.\thol.  MaHH. — \  town  hall  is  being  (?onsidered,  and  a 
special  town  meeting  has  been  called  in  relation  to  the 
matter. 

Grafton,  MaMs. — Archs.  Fuller  &  Delano,  Chase  Bldg.,  Wor- 
cester, Mass.,  have  completed  plans  for  the  new  buildings 
for  the  state  asylum  at  Grafton,  and  will  receive  bids  until 
May  5.  The  plans  call  for  two  buildings  178x36  ft.  each,  with 
a  wing  100  ft.  long,  to  be  built  of  brick,  stone  and  concrete, 
and  two  stories  high  with  basement.  The  administration 
building  will  be  142x47  ft.,  with  a  15-ft.  wing  in  the  front  and 
rear,  three  stories  high  and  of  the  same  general  construction 
as  the  other  two  buildings.  There  will  also  be  an  infirmary 
building  175x38  ft.  with  small  wings  in  the  front  Knd  rear, 
and  of  the  same  construction.  The  plans  also  provide  for 
a  new  boiler  house  50x150  ft.,  in  which  will  be  placed  three 
new  boilers.     Noted  Mar.   6. 

Methuen,  MnsN James  E.  Allen,  Arch.,  283  Essex  St..  Law- 
rence. Mass..  is  preparing  plans  for  the  construction  of  a 
school  on   Ashford  St.     The  estimated   cost  is  $40,000. 

Mtllbury,  MaNN. — Plans  have  been  prepared  for  the  con- 
struction of  the  high  school.  The  estimated  cost  Is  $50,000. 
Ira  N.  Goddard,  Elm  St.,   is  Town  Clk. 

+New  Bedford.  HaHH,. — The  general  contract  has  been 
awarded  to  the  J.  W.  BISHOP  CO..  Worcester,  Mass.,  for  the 
construction  of  the  Hutchinson  Block  on  Union  St.  It  will  be 
four-stories  of  brick  and  steel. 

Oakdale,  IWaaN. — Plans  are  being  prepared  by  Cutting. 
Carleton  *  Cutting.  Archs.,  Chase  Bldg.,  Worcester,  Mass.. 
for  an  adflition  to  the  Worcester  County  Training  School,  at 
(Vikd.ile.  The  building  will  be  of  brkk,  40x40  ft.,  one  story 
high. 

Ilnrtford,  Conn. — Plans  have  been  prepared  by  A.  Ray- 
mond. Ellis,  Arch.,  36  Pearl  St..  for  the  construction  of  an 
Isolation  hospital.  The  estimated  cost  is  $98,210.  Noted 
Feb.    27. 

Albany,  N.  Y. — Hopper  &  Koen,  Archs.,  244  Fifth  Ave.. 
New  York,  are  preparing  plans  for  the  construction  of  the 
Albany  County  court  house  on  Eagle  St.  The  estimated  cost 
Is  $700,000. 

Brooklyn,  N.  Y. — We  are  offldally  advised  that  the  low  bid 
received  bv  the  Department  of  Water  Supply,  Gas  &  Electric- 
ity, 13  Park  Row,  New  York,  N.  Y..  on  .\pr.  8.  for  the  con- 
struction of  buildings  at  the  East  New  York  Pipe  Yard, 
Brooklyn,  was  that  of  Thomas  J.  Carllii  Inc.,  95  Garfield  SI., 
at  $26,899.  The  remainder  of  the  bids  are  as  follows:  Han- 
sen &  McHugh,  $29,679;  Peter  Cleary,  $35,500;  Prank  J. 
Felgenbauer,  $30,892;  N.ptune  B.  Sniythe  Inc.,  $34,382;  HaPrjr 
McNally,  $43,600:  J.  M.  Knapp,  $38,337:  Wlsner  &  Bartelto 
Co.,  $38,482;  Kelly  *  K.-lly  Inc.,  $33,340;  Kdniund  D.  Brod- 
erick.  $36,746;  Otto  Metz.  $32,899:  Richard  K.  Menlnirham, 
$37,388;  Concor  Const.  Co.,  $38,967;  Wm.  I>.  Moore.  «33.2<S; 
Jos.  Balabon  Co.,  $28,615:  Hardgroove  *  Mi'Dirmoot.  $81,- 
285;  Wm.  M.  Rgan.  $32,800;  John  T.  Wllllnins  Co..  $32,400: 
B.  Diamond.  $34,444;  Wm.  Flanagan.  $35,500;  Durkln  h 
Laas,  $34,977;  Harry  Britton,  $32.49():  Thos  McKeown  Inc., 
$33,333;   Frymeir  *  Haiina  Co..  $29,900. 

The  low  bid  for  the  construction  of  bulldlngH  at  the 
Oowanus  Pipe  Yard.  Butler  and  Nevlna  St..  Brooklyn,  wa» 
that  of  the  .Mitchell  Construction  Co.,  4  Court  Sqtinre,  at 
$47,947.  Thi>  other  bids  as  follows:  John  Kennedy  A  Co., 
$71,058;  Thos.  O.  Caden  Inc.,  $73,747;  Jos  Bnlalmn  Co.'.  $68,7«4: 
Haldgroove  &  McDermoott,  $53,210:  Richard  K.  Hi-nlnehmn, 
$72,392:  Concord  Const.  Co.,  $73,587.50;  Wm.  Flanagan.  $58,210: 
Wm,  H.  ICgnn,  $64,745;  The  Marbl.-  .\rch  Co..  $63,930;  Werner 
llartells  Co.,  $90,708;  Neptune  B.  Rinylh  Inc..  $59,118;  Our- 
kln    &    LaaB,    $63,200;    I'eter    Cleary,    $69,762.50. 
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I'laiis  for  the  slei-l  cdiistiuclion  of  ;i  ji'lnfni-icMl  <-i>ncrcli- 
ami  slitl  wHii-housu  to  be  iicit.d  In  liiiMiklvn.  an-  bclriK  pic- 
piiii-il  by  Ounvuld  Aus,  Knur.,  U  Eii»t  lilih  St..  Miinhiittnn, 
I'm-  Henry  O.  liavemoyer.  Jr..  12'J  Frunt  St.  I'uhs  Gilbert,  11 
East  24th  St.,  Manhattan  Is  the  Arch.  The  e.stlniated  cost  Is 
J1.7UO.000. 

rtans  are  being'  prepared  by  Shampan  &  Shanipan.  Archs., 
772  liroadway.  fur  the  construction  of  a  hitch-clasH  apart- 
ment house.  lOO.xSO  ft.,  on  the  west  side  of  East  lluh  St.,  north 
of   niurly   Road,   for   the   Merchants    Llovd    Healtv  Co. 

Kicl.s  will  probably  be  received  al)oiit  June  1.  from  plans 
whieli  are  now  beinK  prepared  by  William  HIitKlnson,  Arch.. 
21  I'aik  Row.  New  York,  for  the  construction  of  a  llvi— 
story  ward  buildinK.  210x3>i  ft.,  at  Lewis  and  Amitv  Sts.,  for 
the  Long-  Island  College  Hospital.  Miss  M.  Hodlne  la  Su- 
pervisor. 

We  are  officially  advised  that  L.  &  A  rineus.  501  Fifth 
Ave.,  will  soon  select  an  architect  to  prepare  plans  for  the 
erection  of  a  theater  on  Fulton  St.,  at  the  Junction  of  (Irancl 
and  I'utnam  Aves.  The  structure  will  be  150x150  ft.,  and  is 
estimated   to   cost   $250,000. 

+  iiuH'nlo,  iV.  Y. — A  contract  has  been  awarded  to  the  RAY- 
MOND CONCUETE  Pn>E  CO.,  New  York,  and  Chicago,  for 
placing  the  foundation  of  the  Hutchinson  High  S<-hool.  The 
Durolithic  Co.,   general  contractors.      Noted  Mar.   20. 

New  York.  N.  Y — A  .'!2-story  structure  is  projected  In  a 
pait  of  Manhattan  Island  several  miles  north  of  the  sky- 
scraper zone.  This  will  be  devoted  to  professional  purposes. 
A  syndicate  has  recentl>-  lii'on  organized  to  take  over  flvo 
lots  owned  by  W.  E.  D.  Stoliis.  West  End  Ave.  and  72d  St..  upon 
which  plot  is  contemplated  a  unique  structure  which  will  be 
designed  to  be  occupied  Largely  by  doctors  and  dentists. 
Speial  facilities  will  be  provided  for  these  professions,  such 
as  operating  rooms,  ambulance  elevators,  nurses'  quarters. 
and  all  the  requirements  which  go  to  make  up  a  doctor's  com- 
plete oftice  equipment.  It  will  not  be  a  hospital,  but  rather 
a  place  where  consulting  specialists  will  have  their  offices. 
Francis  H.   Kimball.    71   Broadway.   Is  the  arch. 

(Juy  Lowell  has  been  appointed  architect  of  the  Court 
House  Hoard,  and  will  design  a  new  Court  House  for  the 
County  of  New  York.  It  is  proposed  to  locate  this  building 
in  a  civic  center  bounded  by  Lafayette,  White.  Baxter  and 
Park  Sts.,  in  which  area  is  now  located  the  Criminal  Courts 
Building  and  the  City  Prison.  The  jury  of  awards  selecting 
the  architect  is  composed  of  Robert  F.  Peabody.  Franli  Miles 
Day  and  John  Lawrence  Mauran.  The  design  submitted  by 
Mr.  Lowell  may  not  necessarily  be  the  type  of  structure  that 
will  finally  be  constructed.  It  provides  for  a  circular  court 
house.  Roman  style.  The  building  will  have  a  diameter  of 
approximately  500  ft.  The  height  from  the  curb  to  the 
cornice  'will  be  200  ft.,  above  which  there  will  be  a  three- 
story  addition.  The  estimated  cost  is  $10,000,000.  The  ex- 
pense of  a  site  is  approximately  $6,000,000. 

Ne%v  York.  N.  Y Plans  have  been  filed  by  Jacob  H.  Schiff, 

355  West  End  Ave.,  for  the  construction  of  a  12-storv  hotel. 
113x33  ft.,  at  the  northeast  corner  of  Broadway  and  94th 
St.  Schwartz  &  Gross.  346  Fifth  Ave.,  are  the  Archs.  The 
estimated   cost   is    $200,000. 

Plans  have  been  filed  by  J.  P.  Burrowes,  410  West  34th 
St..  for  the  construction  of  a  five-story  store  and  loft  build- 
ing, on  the  east  side  of  Fifth  Ave.,  south  of  33rd  St.,  for 
Vi'.  W.  Astor.     The  estimated  cost  is  $100,000. 

Plans  hive  been  filed  by  Sommerfeld  &  Steckler,  Archs..  31 
Union  Square,  for  the  construction  of  a  12-story  loft  build- 
ing, 88x47  ft.,  on  the  north  side  of  2Sth  St..  east  ot  Seventh 
Ave.,  for  the  Gross  Realty  Co.  The  estimated  cost  is  $350,- 
000. 

Plans  have  been  filed  b,v  F.  Freeman.  Arch..  132  Nassau 
St.,  for  the  construction  of  a  three-story  chapel  and  Sun- 
day School  building,  on  tlie  north  side  of  105th  St..  east  of 
Amsterdam  Ave.,  for  the  West  End  Presbyterian  Church.  The 
estimated   cost   is   $65,000. 

Wortman  &  Braun,  Archs.,  114  East  28th  St..  have  com- 
pleted plans  and  ■will  receive  bids  shortly,  for  the  construc- 
tion of  a  five-story  apartment  house,  119x50  ft.,  at  the  north- 
west corner  of  Nagle  Ave.  and  Arden  St..  for  Brown  Bros..  33 
East  20th  St.     The  estimated  cost  is  $100,000. 

Bids  are  now  being  received  by  the  Solon  Construction  Co.. 
507  West  115th  St..  for  the  construction  of  a  six-story  apart- 
ment house,  111x89  ft.,  on  the  south  side  of  139th  St..  be- 
tween Edgecomb  and  St.  Nicholas  Aves.  Sommerfeld  & 
Steckler.  31  Union  Square,  are  the  Archs.  The  estimated 
cost    is    $200,000. 

Plans  have  been  filed  by  the  Peoples  Vaudeville  Co..  260 
West  42nd  St..  for  the  construction  of  a  four-story  theater 
and  store  structure,  194. xS6  ft.,  at  the  northwest  corner  of 
Seventh  Ave.  and  123rd  St.  T.  W.  Lamb,  844  Eighth  Ave.,  is 
the  Arch.     The  estimated  cost   is  $600,000. 

(Boro.  the  Bronx) — Plans  have  been  filed  by  Moore  & 
Landseidel.  Archs.,  14Sth  St.  and  Third  Ave.,  for  the  con- 
struction of  a  five-story  apartment  house,  113x50  ft.,  on  the 
isouth  side  of  Sherman  Ave.,  west  of  Academy  St.,  for  the 
Eondheim  Construction  Co..  128  Broadway.  The  estimated 
cost  is  $250,000. 

Olean.    N.    Y Emile    M.    Uhlrich,    Arch..    1900    Euclid    Ave.. 

Cleveland.  Ohio,  is  receiving  bids  for  the  construction  of  a 
stone  and  brick  church,  176x65  ft.,  at  Henley  and  Irving  Sts., 
for  St.  Mary's  Catholic  Church.  The  estimated  cost  is  $100.- 
000. 

Rochester.  N,  Y. — Dr.  J.  William  Graves  has  purchased  a 
site  at  Chestnut  and  Elm  .Sts..  upon  which  will  be  erected 
an  office  building  for  physicians.  The  estimated  cost  is 
$50,000. 

The  Rochester  Clul>  will  erect  a  club  house  on  Gibbs  St. 
The  estimated  cost   is   $500,000.      William   Bausch  is  Pres. 

Plans  for  the  construction  of  a  two-story  building,  77x93 
ft.,  at  562  Bast  Main  St.,  have  been  completed  by  the  Joseph 
Knopf  Clothing  Co.,  St.  Paul  St.  The  estimated  cost  is 
$40,000. 

+Sloaii.  IV.  Y. — The  masonrv  contract  tor  the  school  build- 
ing to  be  erected  at  Sloan,  has  been  awarded  to  BRISE- 
BERG  &  SANSOM.  204  Genesee  St.,  Buffalo.  N.  Y..  and  car- 
pentry, to  STOKES  BROS..   50  Brayton  St. 

Syracuse,  N.  Y. — Bids  will  be  received  until  Apr.  17.  by 
Russell    &    King,    Archs.,    601    Snow    Bldg.,    Syracuse,    for    the 


conHlru<tlon  of  a  warehouse  on  \\  .  mi  Willow  Si,,  tor  i '.  \V. 
Snow   &  Co.   The   eHtlinuted   cost   Is  $7c).iilMi.      Noted   .\pr.   3. 

.\rllnKlon.  N.  J — The  New  York  Telephone  Co.  will  erect 
a  central  i-xchange  station  on  Midland  Ave.,  near  Kearny 
Ave.  The  building  with  new  equipment  Ih  estimated  to  com 
$50,000.  7       7  7      ? 

liellevllle,  IV.  J.— Thomas  liarwlck,  21  Park  Row,  New  York 
City,  Is  pr.-paring  plans  for  the  construction  of  a  town  hall 
at  Washington  Ave.,  and  John  St.,  for  the  Town  Council. 
The    estlmate<l    cost    is    $60, 000. 

Oiniilee  Lake.  >.  J — The  School  Hoard  will  receive  bids 
until  Apr.  26.  for  the  i>nlargement  of  school  No.  4,  and  altera- 
tii.ns  including  the  Installation  of  a  new  boiler,  o  The  archi- 
tect   of    the    boai'd    h.is    prepared    plans. 

Iloiieneil.  IV.  J. — The  First  National  Hank  has  acquired 
propirty  on  Broad  St.,  and  Greenwood  Ave.,  and  will  have 
plans  prepared  for  a  new  three-story  brick  and  stone  bank 
building. 

.Moatelalr.  N.  J. — A  12-day  campaign  to  raise  $300,000  for 
the  Mountainside  Hospital  has  been  started  by  a  committee 
headed  by  Jason  Rogers.  It  Is  for  the  purpose  of  erecting 
new  buildings. 

.Newark,  .\.  J. — The  Maxwell  Realty  Co..  Philadelphia. 
Penn.,  has  purchased  a  site  at  S2S  Broad  St.,  Newark,  upon 
which  will  be  erected  a  16-8tory  office  building  by  Philadel- 
phia capitalists. 

SiiminKt,  M.  J. — Warren  &  Wetmore.  Archs..  16  East  47th 
St.,  New  York,  have  prepared  preliminary  sketches  for  the 
construction  of  a  hotel  on  the  site  of  the  old  Oliver  J.  Hays 
homestead.      The    estimated    cost    is    $300,000 

Crafton,  Peiia. — Plans  are  being  prepared  for  the  con- 
struction of  a  three-story  high  school,  96x135  ft.  The  esti- 
mated   cost    is    $100,000. 

DlekerMon  Run.  Penn. — Supt.  of  Motive  Powi-r  L.  H. 
Turner,  of  the  Pittsburgh  &  Lake  Erie  R.R.  Co..  Pittsburgh, 
is  designing  a  building  90x100  ft.,  two  stories  and  basement, 
for    Y.    M.    C.    .\.,    purposes.      The    estimated    cost    Is    $50,000. 

DiMiueNne.  I'enn. — Carlisle  &  Sharrer.  Jenkins  .\rcade  Bldg., 
Pittsburgh,  have  plans  in  progress  for  the  two-storv  brick 
and  terra  cotta  fireproof  school  building  to  be  built  In  Third 
St.  for  the  Board  of  Education.  The  estimated  cost  is  $180,- 
000.      Noted    Feb.    20. 

KaHti>n,  I'enn. — Bids  for  the  school  to  be  erected  on  Reeder 
St..  College  Hill,  were  received  as  follows:  F.  J.  Lerch  &  Co., 
Easton,  $S9,277:  H.  J.  Wenzelberger,  Phllllpsburg,  $91,770; 
Peter  J.   Rogers,    Paterson,  N.   J..   $98,850. 

KerMey,  Penn. — Bids  will  be  received  until  noon,  Apr.  21, 
by  C.  H.  Straessley.  Sec.v.,  Bd.  of  Education,  for  the  con- 
struction  of  a   school    at   Kersey. 

MeKeeM  Roekn.  Penn. — The  Pittsburgh  &  Lake  Erie  R.R. 
Co.  will  rebuild  the  two-story  Y.  M.  C.  .\..  building  at  Mc- 
Kees  Rocks  at  a  cost  of  about  $40,000.  The  plans  are  being 
designed   by  L.   H.  Turner,  .Supt.   of  motive   power. 

Pbllailelphlu.  Penn. — Hariy  H.  Wehmeyer,  Arch.,  1004  W. 
Lehigh  Ave..  Philadelphia,  will  receive  bids  until  Apr.  24. 
for  the  construction  of  barracks  at  the  League  Island  Navy 
Yard. 

Bids  will  be  received  until  Apr.  24,  by  J.  Horace  Cook. 
Arch.,  Bd.  of  Education,  Philadelphia,  for  the  construction  of 
a  school  building  at  Race  and  59th.  Sts.  and  another  at  13th 
St.    and    Grange    Ave. 

Plans  are  being  prepared  by  Mcllvain  &  Roberts.  Archs., 
Land  Title  Bldg.,  Philadelphia,  for  the  construction  of  a  12- 
story  apartment  house  62x125  ft.  at  18th  and  Walnut  Sts. 
The    estimated    cost    is    $350,000. 

+  Phllailelphia.  Penn. — The  contract  has  been  awarded  to 
SMITH-HARDIGAN  &  CO..  for  alterations  to  the  five-story 
brick  building  at  619  Ranstead  St.,  for  D.  L.  Ward  &  Co. 
Saurer  &  Hahn  are  Archs. 

+The  contract  has  been  awarded  to  EDW.\RD  FAY  & 
SONS.  Philadelphia.  Penn..  at  $40,000.  for  the  construction  of 
a  bank  building  for  the  First  National  Bank.     Noted  Apr.  3. 

Hewitt.  Granger  tt  Paist.  Archs.,  671  Hewitt  Bldg..  are  pre- 
paring plans  for  the  construction  of  the  Jewish  Maternity 
Hospital  at  Fourth  and  Spruce  .Sts.  The  estimated  cost  is 
$50,000. 

Plans  have  been  filed  by  Borie  &  Medary.  .\rchs..  Phila- 
delphia, for  the  construction  of  the  36-story  office  building  at 
Broad  and  Locust  Sts.  The  estimated  cost  is  $3,000,000. 
Noted  Jan.   9. 

Plttsliursh.    Penn Vrydaugh    &    Wolfe,    Archs..    347    Fifth 

Ave.,  are  preparing  plans  for  a  two-story  brick  school  build-- 
ing  at  Stanton  Ave.  and  Meadow  St.  for  the  Board  of  Educa- 
tion.     The  building  will   cost   $250,000. 

+The  contract  has  been  awarded  to  H.  MILLER  &  SONS. 
Union  Bank  Bldsr..  Arch..  Charles  Bickel.  May  Bldg..  for  the 
construction  of  a  three-story  brick,  and  terra  cotta  club 
house  at  Bayard  and  Matilda  Sts..  Schenley  Farms,  for  the 
Concordia  Club.  The  building  will  cost  about  $100,000. 
Noted    Mar.    6. 

+Tarentnm,  Penn. — The  contract  has  been  awarded  to 
GEORGE  SCHENCK  &  CO.,  Butler,  Penn.,  for  the  construction 
of   the    Second   Presbyterian    church. 

+M'ilmington,  Del. — The  contract  has  been  awarded  to  J. 
A.  B.ADER  &  CO.,  Wilmington,  for  the  construction  of  the 
Du   Pont   Theater,   on   Eleventh  St.      Noted   -Apr.   3. 

+  Baltimore,  Md. — The  contract  has  been  awarded  to 
CHARLES  L.  STOCKHAUSEN.  Marine  Bank  Bldg..  Balti- 
more. Md..  for  the  construction  of  a  warehouse.  Owens  & 
Sisco.  .\rch..  Continental  Bldg..  Baltimore,  for  AVm.  G.  Scarlet 
&  Co.  It  will  be  six  stories  and  basement,  steel  construction 
on   pile   foundation. 

Plans  have  been  completed  by  P.  O.  Keilholtz.  Arch..  1602- 
1603  Continental  Bldg..  for  the  construction  of  an  addition  to 
the  Bee-Hive  Building,  on  Preston  St.  near  Greemount  Ave., 
for  the  Industrial  Building  Co.  It  will  be  seven  stories  and 
basement,  conforming  with  present  structure.  244x118  ft. 
The    estimated    cost    is    $500,000. 

The  site  of  the  Present  Eutaw  House,  recently  destroyed 
by  (ire.  has  been  purchased  by  the  Hippodrome  Co..  of  Bal- 
timore,   recently    incorporated    bv   Marion   S.    Pearee,    Pfiilip   J. 
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Schneck,  both  of  Pearce  &  Schneck.  414  E.  Baltimore.  St.,  and 
W.  Stuart  Svmington.  Maryland  Trust  Bldg..  with  a  capital 
stock  of  5400.000.  It  is  contemplated  to  erect  a  Hippodrome 
Theater  on  part  of  the  site  and  on  the  other  a  hotel. 

+  Baltimore,  Md. — The  contract  has  been  awarded  to 
EDWARD  BRADV  &  SON.  1109  Cathedral  St.,  Baltimore,  for 
the  construction  of  the  academic  building  for  the  John 
Hopkins   University.      Noted    Mar.    27. 

ToTiHon,  Mil. — Parker.  Thomas  &  Rice.  Archs.,  Union  Trust 
Bldg.,  Baltimore,  have  prepared  plans  for  the  construction 
of  the  State  Normal  School.  The  estimated  cost  is  $600,000. 
Noted   Jan.    9. 

Washlmgrton,  D.  C. — Nathan  C.  Wyeth,  Arch.,  1517  H  St., 
N.  W.,  has  prepared  plans  for  the  construction  of  an  eight- 
story  brick  hospital.  100x107  ft.,  for  the  District  Commis- 
sioners.     The    estimated    cost    is    $300,000. 

+AVa8hiiiKtoii,  D.  C. — The  steel-frame  contract  has  been 
awarded  to  BARBER  &  ROSS,  614  11th  St.,  N.  W.,  for  the  12- 
storv  office  building  to  be  erected  at  14th  and  H  Sts.,  for  the 
Real  Estate  Trust  Co.     Noted  Feb.  27. 

+The  contract  has  been  awarded  to  the  P.  F.  GORMLEY 
CO.,  Union  Trust  Bldg.,  for  the  construction  of  the  addition  to 
the  House  of  the  Good  Shepherd.  ^     , 

♦  Milburn,  Heister  &  Co.,  Archs.,  awarded  contract  to  C.  A. 
BARKER  for  the  bank  and  oflfiee  building  for  the  Security 
Savings  and   Commercial  Bank,   at   9th   and  G   Sts. 

Milburn,  Heister  &  Co.,  Archs.,  Washington,  D.  C,  are  pre- 
paring plans  for  convention  hall  for  the  Conventions  Com- 
mittee of  the  Chamber  of  Commerce.  Bids  will  be  called 
for  shortly. 

The  Catholic  University,  is  planning  the  erection  of  three 
buildings.  The  estimated  cost  is  $1,000,000.  Thomas  J.  Sha- 
han    is    Rector.  ,     .,  ,. 

+The  contract  for  the  construction  of  the  oftice  building 
for  the  National  Geographic  Society  has  been  awarded  to 
the  GEORGE  A.  FULLER  CO..  Munsey  Bldg.,  at  $100,500. 
Noted  Jan.  30. 

CbnrleMtoii,  W.  Va. — Bids  will  be  received  until  Aug.  1, 
by  Rev.  G.  W.  Banks,  Pastor,  Methodist  Episcopal  Church 
South,  for  the  construction  of  a  church  edifice  SO.xItO  ft.  The 
estimated  cost  is  $75,000.     H.  Rus  Warner  is  Arch.,  Charleston. 

Weber,  Werner  &  Adkins.  Cincinnati,  Ohio,  have  prepared 
plans  for  the  construction  of  a  church  edifice,  for  the  First 
Presbyterian  Church.      The  estimated  cost   is   $100,000. 

+C°hrtiilianNburK.  Va. — The  contract  has  been  awarded  to 
MORRIS  C.  JIILLER.  for  the  construction  of  a  jail.  G.  R. 
Ragan  is  Arch.,  613  Matt  Bldg.,  Roanoke,  Va. 

+  \'<irfolk,  Vn.— The  contract  has  been  awarded  to  the 
RICHARDSON  CONSTRUCTION  CO..  Norfolk,  for  the  con- 
struction of  the  Spotswood  apartments  on  Shirley  Ave.  be- 
tween Colonial  Ave.  and  Stockley  Gardens.  H.  W.  Simpson, 
Paul   Gate   Greenwood   Bldg.,    is   Arch. 

ClarkHbure,  W.  Va. — Bids  will  be  received  until  4  p.m., 
Apr.  24.  by  James  N.  Hess,  Secy.,  Bd.  of  Education,  for  the 
construction  of  a  high  school.  William  B.  Ittner  is  Arch.  Bd. 
of   Education    Bldg.,   St.   Louis,   Bo.      Noted   Mar.    27. 

HarperM  Ferry,  W.  Va. — Holmbol  &  Lafferty,  Archs., 
Clarksburg,  W.  Va.,  have  prepared  plans  for  the  construction 
of  a  hotel,  80x40  ft.,  for  T.  S.  Lovett.  The  estimated  cost  is 
$40,000.  ?? 

WheellDK.  W.  Va. — Caldwell  &  Drake.  Youngstown,  C, 
contractors,  who  have  the  work  of  erecting  the  four-story 
hotel  building  here  for  the  Windsor  Hotel  Co.  will  take  sub- 
blda  soon.  The  building  will  be  40x100  ft.  and  will  cost 
$400,000. 

+  Durhain.  >'.  C — The  contract  has  been  awarded  to  J.  T. 
SAL.MON.  for  additions  to  Durham  Union  Station.  Milburn. 
Heister  &  Co.    are  Archs..   Washington.   D.   C. 

+HenderHOiivllle,  Bi.  C. — The  general  contract  has  been 
awarded  to  JOSEPH  McCRARY.  HendersonvUle.  for  the  con- 
struction of  a  hospital.  Sayre  &  Baldwin  are  Archs..  Ander- 
son, S.  C. 

Rnlelccta,  N.  C. — The  Raleigh  .School  Board  contemplates 
erectlnK  a  school  building  for  the  Glenwood  section  of  the 
city.     The  estimated  cost  Is  $100,000. 

+BiHh<>pvllle,  S.  C. — The  contract  has  been  awarded  to  \V. 
LEE  HARBIN.  .Sumter.  S.  C,  for  the  church  edifice  for  the 
Methodist  Episcopal  Church.  Wheeler  &  Stern  are  Archs., 
Charlotte.  N.   C. 

Atlanta,  «a. — All  bids  have  been  rejected  for  the  construc- 
tion of  the  nurses  dormitory  at  the  Grady  Hospital.  New  bids 
are  being  received  by  Blair  &  Adams.  Archs..  Forsyth  Bldg., 
Atlanta. 

Atlanta,  (in. — The  Negro  Odd  Fellows  of  Atlanta  eon- 
template  erecting  an  auditorium  on  Auburn  Ave.,  between 
Bell  and   Buler  SlH.      The   estimated   cost    Is  $100,000. 

Atlanta,  dm. —  \Va"lker  &  Chase,  Archs.,  Candler  Bldg..  At- 
lanta, are  receiving  bids  for  the  construction  of  a  three- 
story  and  basement  warehouse.  60x200  ft.  The  estimated 
cost    Is    $45,000. 

+r»lumboM.  <;a. — The  contract  has  been  awarded  to  the 
KREBBS  CONTRACTING  CO..  Birmingham.  Ala.,  for  the  con- 
struction of  the  building  for  the  Southern  Bell  Telephone  & 
Telegraph  Co. 

Maron,  fta. — Bids  will  be  received  until  June  2.  by  Blair 
&  Adams.  Archs..  Macon,  for  the  construction  of  a  high  school. 
The   iHllmated    cost    Is   $100,000.      Noted    Apr.    3. 

MaiilHon,  Fla. — Bids  will  be  received  until  Apr.  2S,  by 
Bishop  &  Greer,  Arch.,  Candler  Bldg.,  Valdosta,  Ga.,  for  the 
construction  of  the  Madison  County  courthouse.  The  esti- 
mated   coHt    Is    $50,000.      Noted    Apr.    3. 

nirmlDKliani.  Ala. — The  contract  for  the  construction  of 
the  four-Htory  addition  to  the  court  house-  has  bi-i-n  awarded 
to  Ih.-  f.\HltOI.L-HI,AKI0  CO.N'.STRtrcTION  CO..  Hlrmlnghnm. 
at  HH.OOO.  oih.-r  bidders  were:  If.  A.  Stockmar,  $63.K7n; 
Frank  II.  Conner,  $61,500;  Evans  Bros.  Construction  Co.,  $49,- 
31(5;  Rlehmoncl  fonslrucllon  Co.,  $62,873;  P.  E.  Hostic,  $52,000; 
C.  C.    Ard,   $55,8«6.     Noted   Apr.   3. 


.Alexandria,  La. — The  Board  of  Administration  of  the  Pine- 
ville  Hospital  for  the  Insane  has  decided  to  erect  two  brick 
buildings.  William  Drago.  Arch.,  512  Audobon  Bldg.,  New 
Orleans,    will    receive   bids. 

Xen-  OrleauM,  La The  Phi  Delta  Theta  chapter   of  Tulane 

University  has  purchased  a  site  on  St.  Charles  Ave.  and  will 
erect  a  chapter  house. 

Knoxvllle,  Tenn. — .The  Trustees  of  the  Lawson  McGhee 
Library  have  purchased  a  site  at  Commerce  Ave.  and  Prince 
St.  upon  which  will  be  erected  a  library.  The  estimated  cost 
is    $50,000. 

+.Meinphis,    Tenn The    Bank    of    Commerce    &    Trust    Co., 

(not  Commercial  Trust  &  Savings  Bank  as  recently  notecl) 
has  awarded  the  contract  to  the  CONSOLIDATED  ENGI- 
NEERING CO.,  61  Gunther  Bldg.,  Baltimore,  Md.,  for  the 
construction  of  a  15-story  bank  and  office  building.  Noted 
Apr.   3. 

Charles  O.  Pfeil,  Arch.,  1403  Tennessee  Trust  Bldg.,  Mem- 
phis, is  preparing  plans  for  the  construction  of  a  21-story 
bank  and  office  building  for  the  Commercial  Trust  &  Savings 
Bank.  The  estimated  cost  is  $500,000.  (Contract  erroneously 
noted  a'warded  Apr.  3.) 

■{•Milliean  CoIleKe.  Tenn. — The  contract  for  the  construc- 
tion of  the  three-storv  dormitory.  56x108  ft.,  and  the  three- 
story  science  hall.  50xS0  ft.,  has  been  awarded  to  W.  H. 
ALLEN.    Elizabethton,   Tenn.      Noted   Feb.    6. 

Lexingrton,  Ky. — The  Phoenix  Hotel  Co.,  Lexington,  Ky., 
is  considering  the  erection  of  a  6-story  reinforced  concrete 
addition. 

CoInmbuH,  Ohio — The  Dawson  Construction  Co.,  Pittsburgh, 
was  the  low  bidder,  at  $93,000,  for  the  construction  of  a  bot- 
any building  for  the  Ohio  State  University.  They  will  prob- 
ably  be   awarded   the    contract.      Noted   Mar.    27. 

A  number  of  changes  have  been  made  in  the  plans  and 
specifications  for  the  Crestview  school.  The  estimated  cost 
has  been  cut  from  $203,000  to  $161,000.  Bids  for  the  con- 
struction of  the   building  will  be  asked  for  soon. 

Sandusky,  Ohio — Bids  will  be  received  until  May  10.  for  th« 
erection  of  a  $300,000  stone  high  school.  Howard  &  Merriam, 
Columbus,  are  Archs. 

Wellsville,  Ohio — Howard  &  Merriam,  Archs..  Columbus, 
have  been  selected  to  prepare  plans  for  a  school.  The  esti- 
mated cost   is   $100,000. 

Bursersvllle,  Ind. — Bids  will  be  received  until  10  a.m..  Apr. 
19.  by  Jacob  J.  Clary,  trustee  of  White  River  Township,  for 
the  construction  of  a  school  for  School  District  No.  11. 

Detroit,  Mich. — Esenweine  &  Johnson.  Archs..  7S1  EUicott 
.Square.  Buffalo,  N.  Y..  have  completed  plans  for  the  construc- 
tion of  a  12-story  hotel  at  Lafayette  Ave.  and  Wayne  St.,  for 
Charles  H.  Clements.  Hotel  Metropole.  The  estimated  cost  is 
$800,000. 

+Detrolt,  Mich. — John  Scott  &  Co.,  Archs.,  1605  Ford  Bldg., 
awarded  contracts  for  the  construction  of  a  warehouse  at 
Jefferson  and  Adair  Aves.,  for  the  Michigan  .Stove  Co.,  as 
follows:  Mason  and  concrete.  PRANl)  OODDARD,  Inc.,  516 
Franklin  St.:  steel,  RUSSEL  WHEEL  &  FOUNDRY  CO.,  car- 
penter, VINTON  &  CO..  270  Woodbridge  St.;  painting  and 
glazing,    \VM.   DEIDRICH.   680  Gratiot  Ave. 

Lansini;,  Mich. — Judson  N.  Churchill.  Arch.,  is  receiving 
figures  for  a  brick  and  stone  school  building  for  the  Board 
of  Education.      Bids  close  Apr.  15. 

+f'hicai;«.  111. — The  general  contract  has  been  awarded  to 
J.  P.  &  J.  W.  O'CONNER.  189  W.  Madison  St.,  for  the  con- 
struction of  the  three-story  118x242  ft.  office  building  for 
Peter   C.    Brooks. 

Chleaeo.  III. — A.  I.  Alschuler.  Arch..  28  East  Jackson  Blvd., 
has  prepared  plans  for  the  construction  of  a  mercantile  build- 
ing at  La  Salle  and  Van  Buren  Sts..  for  B.  I.  Greenebaum.  The 
estimated    cost    is    $800,000. 

Rids  will  be  received  until  May  10.  by  Myer  J.  Sturm, 
Arch..  120  North  La  .Salle  St..  Chicago,  for  the  construction  of 
a  seven-storv  brick  warehouse  for  the  Empire  Express  &  Van 
Co.      The  estimated  cost   Is  $60,000.      Noted  Apr.   3. 

The  Chicago  Motor  Club  Auxiliary  Association  will  erect  a 
hotel  and  club  building.  The  estimated  cost  Is  $500,000. 
HolabIrd    &    Roche    are   Archs..    IfilS    Monadnock    Block. 
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KMHt  St.  liOulD,  III.— Plans  have 
Building  Committee  of  East  St.  Lot 
construction  of  a  home  at  Ninth  St. 
estimated  cost   is   $150,000. 

.\ppleton,  \VI». — The  First  National  Bank  will  erect  a  two- 
storv  bank  building  43x110  ft.  on  Applelon  St.  The  estimated 
cost' la   $100,000.      Childs  &  Smith   arc-   Archs. 

+  llel»lt.  Win. — The  general  ciuitracl  for  a  Miisonic  Temple 
has  been  awarded  to  SCIINEI UKUC  IIROS.  Suh. contracts 
awarded:  F.  M.  STIOVIONS.  iarp.nti>  .  CKDHGE  F.  SOUTH- 
WICK  painting;  S.\MT.\KY  I'l.r.M  I'.I.NC  l"i).,  heating  and 
plumbing.  The  buiUliug  will  lie-  of  eoiicrete.  brick  and  stone 
construction   anil   c-ost   $65,000.      .Voted   Jan.    30. 

+.lnnri<vllle.  Win. — The  g.nernl  contract  has  been  awarded 
to  10  I'AUTZ  for  a  German  Lutheran  church  at  Nort  Bluff  and 
Pease  Court.  It  will  he  of  colonial  style  brick,  with  con- 
crete   and    tile    foundation.       Cost.    $40,000. 

for   the   con- 
J.  r 

Wis.,    and    .\braham    Kpsteln,    Berlin,    Wis. 

nermtitt.   Ark Bids   will    be   r.-celved   until    Apr.   21,   by   Al- 

■     ■       Dermott    Hotel   Co.,   for 


Mllnaukee.    Wl«. — Pinna    are    being    prepared    for    the    c 
structlon    of   a    tc-n?atory    hotel    at    406    Wells    SI.    for    Dr.    J.   H. 


bert 


.\hrems,   .Secy.,    Bldg.   Com.   of   the 
the    construction    of    a     hotel.       John     R. 
Southern   Trust   Bldg.,    Little   Rock,   Ark. 

+  nenliinn,  Tex. — Contracts  for  the  construction  of  the  hllfh 
sclic.ol  Ikiv  been  awarded  as  follows:  Genera!  cimtraot, 
Rm.N!:il,\liT  &  DONOVAN.  Oklahoma  Cltv.  okla..  at  $74,476; 
pliioil.iMi;  ind  wiring.  CKIS  WALTZ,  at  $6310;  heating,  TRXA» 
llEATlNii    *     VIONTILATION    CO.,    li-cut     Worth,    ~  "-—■ • 

Mar.    20. 


Scott,    Is    Arch.,    811 


Noted 


\VBro.  Tex. — The  Ainlcablo  Life  Insur 


mtemplates 


April   i:.  I'.ii: 
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imUiiK   a    12-stoiy  addition.   -ITxlOii   ft.     Tlw   .-wtlmatod  odhI    la 
$175.UOO. 

+{'hiokni<n\v.  Okln. — Tlu-  contract  has  been  nwardi'd  to  the 
I.ISI.E-nUNNINC,  rdNSTlU'CTlON  CO.,  Oklahoma  City,  for 
the  construrtion  of  a  theater,   for  J.  D.  S\ikk- 

Phoenix,  Arlii — Judse  K.  W.  Wells,  of  Prescott.  ArU.,  \x 
plaiinlriK  the  construction  of  a  seven-storv  fireproof  hotel,  at 
.Second  Ave.  and  Adams  St..  to  cost  $200,000.  The  GeorKe  11. 
<;allaBher   Construction    Co.    Is   preparlnB   the    plans. 

Olson  &  Oraft.  of  Phoenix,  were  the  lowest  bidders  and  will 
be  awarded  the  contract  for  the  construction  of  a  three-story 
brick  business  huildins  on  First  Ave.  The  cost  will  be  $75.- 
000. 

+1.0N  .\nKelvH,  Calif. — The  steneral  contract  has  been 
awarded  to  WEYMOUTH  CROWELL,  Story  Bldg.,  at  $92,400, 
for  the  cri'ction  of  the  seven-story  nTid  basement  addition 
to  the  T.  W.  llellman  Bids.,  on  Spring  St..  for  Isaiaa  W.  Hell- 
man.  The  total  cost  Is  estimated  at  $180,000.  The  buildinK 
will  be  aiixlKO  ft.  It  will  have  concrete  foundation  and 
basement,  steel  frame,  brick  walls,  reinforced-concrete  floors 
and  roof,  matt  finish  and  ivory  terra  cotta  facing  and  terra 
cotta  cornice.  Morgan.  Walls  &  Morgan.  Van  Nuys  Bldg.,  are 
Archs. 

+The  general  contract  has  been  awarded  to  the  J.  C.  KU- 
BACH  CO..  Pacific  Electric  Bldg..  at  $35,000.  for  the  erection  of 
a  three-story  and  basement  reinforced-concrete  building,  on 
Spring  St..  adjoining  the  Alexandria  Hotel,  for  the  Realty 
Fireproof  Building  Co.  It  will  be  24x150  ft.  and  have  rein- 
forced-concrete frame,  and  walls,  terra  cotta  trim.  Parkinson 
&  Bergstrum.  Security  Bldg..  are  .\rchs. 

Oakland,  Calif. — Bids  will  be  received  until  Apr.  21,  by  J. 
J.  Oonovan.  .\i'ch..  for  the  construction  of  a  manuel  ti'ain- 
ing  and  commercial  high  school,  at  45th  St.  and  College 
.Ave.     The  estimated  cost  is  $400,000.     Noted  Apr.  3. 

+Saii  DIpKo,  Cnllf. — The  general  contract  has  been  awarded 
for  the  consli'uction  of  the  six-story  reinforced-concrete  hotel 
building  for  the  Rice-Landswick  Co.,  at  First  and  D  St. 
Oliver  G.    Bowen   is   Arch. 

San  FrauolHoo,  Calif. — The  following  bids  were  received. 
.\pr.  1.  by  the  Buildings  and  Grounds  .  Committee  of  the 
Panama-Pacific  International  Exposition  Co..  foi*  the  construc- 
tion of  the  Food  Products  Building,  to  be  erected  in  the  Ex- 
hibit Building  section  of  the  Harbor  View  site:  General 
Construction.  Commary-Peterson  Co..  $256,600;  Strehlow, 
Freese  &  Peterson.  $233,900:  J.  Monk.  $276,647:  Lang  &  Berg- 
stro.Ti.  $235,655:  Reese  &  Roundtree.  $239,900:  F.  Rolandi.  $270,- 
000:  McLaren  &  Peterson.  $241,000:  Xcil  .A..  McLean.  $219,900: 
James  L.  Brown.  $290,000;  D.  B.  Farouharson.  $390,000.  Plumb- 
ing: Peterson-James  Co..  $19,900.  highest  bidder;  John  G.  Sut- 
ton  Co..    $16,350,   lowest    bidder. 

Bids  will  be  received  bv  the  Board  of  Public  Works  until 
Apr.  30.  for  the  general  construction  of  the  Academic  Build- 
ing. Polytechnic  High  School,  on  city  property  bounded  by 
Willard.  Frederic.  Carl  Sts..  and  Arguello  Boulevard;  also 
for  the  furnishing  and  installing  of  boilers,  boiler  auxiliaries 
and  piping,   and  electric  work. 

Vancouver,  B.  C. — Bids  for  the  construction  of  a  four-stor.v 
club  building  for  the  Street  Ry.  Co.  will  be  called  for  shortly. 
The  plans  are  nearly  completed.  The  building  will  cost  ap- 
proximately  $40,000. 

Vancouver,  B.  C. — .\.  Williams.  Arch.,  is  preparing  plans 
for  the  construction  of  a  Creche  on  Haro  St.  The  esti- 
mated  cost    is    $40,000. 

+The  general  contract  has  been  awarded  to  SKENE  & 
CHRISTIE,  for  the  construction  of  a  15-story  hotel  for  the 
Canadian  Pacific  R.R. 

+The  Board  of  Public  Works,  have  awarded  the  can- 
tract  for  the  excavating  of  the  foundation  of  the  city  hall  to 
the  CONTRA  COSTA  CONSTRUCTION  CO..  at  $23,950. 

The  Woodward  Department  Store.  ltd.,  will  erect  a  10- 
story  building  at  Hastings  and  Abbott  Sts.  The  estimated 
cost   is   $500,000. 

+The  contract  has  been  awarded  to  the  C.ANADIAN- 
FERRE-CONCRETE  CO.  for  the  construction  of  the  15-story 
Weart  building.     The  estimated  cost  is  $800,000. 

St. 

+Toronta,  Ont. — The  contract  for  the  construction  of  the 
Cathedral  of  St.  Alban  the  Martvr.  to  be  erected  on  Howland 
Ave.,  has  been  awarded  to  ELGIE  &  PAGE.  The  estimated 
cost    is    $500,000. 

IMPROVINr;    FREIGHT   TERMINALS    IX    NEW    YORK 

If  the  plan  proposed  by  the  Terminal  Committee  of  the 
Board  of  Estimate  and  Apportionment  of  New  York  for  the 
improvement  of  the  terminal  facilities  of  the  New  Y'ork  Cen- 
tral &  Hudson  River  R.R.  is  adopted  by  the  board,  it  will 
mean  a  modernization  of  the  railroad's  freight  handling  and 
new  construction  commensurate  with  the  passenger  transit 
facilities. 

The  New  York  Central  at  present  brings  freight  into  New 
Y'ork  City  over  two  main-line  tracks  from  the  Harlem  River 
Ship  Canal  to  the  Sixtieth  St.  yard.  From  that  point,  part  of 
the  tonnage  is  floated  to  waterside  stations  at  Desbrosses  St. 
and  Barclay  St.  The  remainder  is  carried  by  rail  over  the 
surface  of  public  streets  to  terminal  yards  at  Thirtieth  St. 
and  at  St.  John's  Park.  Hudson  and  Beach  Sts.  To  secure 
an  adequate  freight  terminal  it  is  expected  that  the  New 
Y'ork  Central  will  increase  the  number  of  main-line  tracks 
giving  access  to  its  vards.  to  modernize  existing  yards  at 
Sixtieth  St.  Thirtieth  St.  and  St.  John's  Park;  and  establish 
subsidiary  yards  between  Sixtieth  St.  and  the  northerly  city 
line  to  relieve  the  pressure  on  more  important  terminals  and 
above  all.  to  eliminate  surface  operation  through  city  streets. 
The  plans  reported  favorably  to  the  Board  of  Estimate  pro- 
vide for  numerous  changes  in  the  trackage,  beginning  im- 
mediately north  of  the  Harlem  Ship  Canal:  these  include  a 
new  high-level  brid.o-e  with  a  clearance  of  .26  ft.  above 
mean    high-water    mark    to    be     submitted      for     the     present 


hrldKe  across  the  iMitrance  to  the  canal.  The  new  bridge  In 
to  carry  four  IruckH,  leiidlng  Into  u  tunnel  along  lh<?  brow 
of  Inwood  Mill,  emerging  directly  north  of  Dyckman  St. 
South  of  Dyckman  St.  a  new  freight  yard  In  to  be  eHtubllHhed 
In  conne<llon  with  th>>  port  of  call  of  the  State  Marge  CanHl. 
The  yard  will  serve  iih  a  receiving  and  dlHlr.ibutlng  depot 
for  northern  Manhattan  and  Houthern  Bronx.  The  track*  will 
continue  south  as  a  four-truck  main  line  to  the  northern  end 
of  Fort  Washington  Park.  At  this  point,  the  railroad  com- 
pany will  abandon  the  present  open  cut,  and  carry  lln  trnckH 
slightly  to  the  i-ast  of  the  present  right  of  way  and,  through 
a  tunnel,  to  the  southern  boundary  of  the  park.  The  line 
will  continue  from  this  pi>lnt  with  six  trackH  to  145th  St. 
From  145th  St.  to  137th  St.  the  olans  propose  the  cHtabllsh- 
ment  of  an  extensive  distributing  and  claHSitlcatlon  yard 
served  by  piers  and   float   briilges. 

From  a  point  near  144th  St..  the  plans  provide  for  the 
elevation  or  the  six  main  tracks  on  a  viaduct  to  carry  them 
with  a  clearance  of  14  ft.  over  the  Manhattanvllle  Valley  to 
the  western  side  of  Claremont  Hill  at  129th  St.,  nearly  on- 
posite  Grant's  Tomb.  At  this  point  a  covering  will  be  built 
over  both  new  and  existing  tracks  to  the  extreme  westerlv 
edge  of  the  railroad's  right-of-way.  The  roof  will  be  of  steel 
and  concrete  with  a  solid  deck  supported  In  such  a  manner 
that  it  will  carry  2'4  ft.  of  earth  for  parking  purposes,  a 
drive  and  an  esplanade.  The  roof  will  extend  the  entire  lenifth 
of   Riverside    Drive,    forming  an    Important  addition   to   It. 

At  Eighty-sixth  St.  the  tracks  are  widened  to  ten.  The  ten 
tracks  continue  to  Seventy-ninth  St.,  where  thev  begin  to  fan 
to  furnish  drilling  leads  to  the  Sixtieth  St.  yard.  At  Seventy, 
second  St..  which  Is  the  entrance  to  the  yard  proper,  the 
tracks  are  26  in  number.  The  roof  structure  is  carried  over 
all  these  tracks  to  the  southerly  boundary  of  Seventy-second 
St.  It  is  to  have  a  clearance  over  the  base  of  rail  Just  sufll- 
cient  to  allow  passage  of  cars,  except  that  in  the  throat  of 
the  yard,  it  is  to  be  increased  to  22  ft.  to  permit  men  to  stand 
on  the  tops  of  cars  during  switching  operations.  The  only 
openings  will  he  through  arcades  in  the  western  wall. 

It  is  proposed  to  change  the  present  dead  end  layout  of  the 
Sixtieth  St.  yard  to  the  circulating  type,  carrying  all  import- 
ant tracks  through  the  entire  length  of  the  yard.  The  com- 
pany contemplates  the  possibility  of  double-decking  the  yard 
in  the  future  if  the  requirements  of  tralTic  make  it  necessary. 
The  existing  piers  outshore  of  this  yard  are  to  be  lengthened 
and  improved,  and  a  new  pier  constructed  between  Seventy- 
first  and  Seventy-second  Sts.  New  stock  yards  are  planned 
in  connection  with  car  pier  99  at  Fifty-ninth  St.  A  new  milk 
station  and  markets  and  stores  are  provided  for  along  West 
End  Ave.  between  Fifty-ninth  St.  and  SIxtv-fifth  St.  From 
Fifty-ninth  St.  to  Forty-fourth  St.  the  City's  plants  for  i)ort 
development  provide  for  the  construction  of  trans-Atlantic 
steamship  piers  with  a  possible  length  of  1200  ft.  These  piers 
are  to  be  provided  for  b.v  cutting  inshore  through  the  presi'nt 
bed  of  Twelfth  Ave.  It  is  proposed  to  establish  a  new  "Twelfth 
Ave.,  directly  back  of  the  long  pier  development.  The  New 
Y'ork  Central  is  to  be  allowed  to  use  a  portion  of  the  sub- 
surface of  the  new  street  for  a  four-track  line,  upon  the 
construction  by  the  company  of  an  elevated  street  100  ft.  in 
width,  extending  from  Fifty-ninth  St.  to  Forty-fourth  St. 
This  street  is  to  be  connected  with  all  cross  streets  between 
Fifty-ninth  St.  and  Forty-fourth  St.  by  ramps  the  full  width 
of  the  streets.  The  topography  of  the  section  is  such  that 
cross  streets  can  be  carried  out  practically  at  grade  without 
extending  the  ramps  back  more  than  one  block  in  distance. 
Provision  will  be  made  for  direct  connection  between  the 
elevated  street  and  the  second  docks  of  the  projected  piers. 
Access  will  also  be  secured  to  the  lower  levels  of  piers  by 
ramps  from  the  westerly  side  of  the  new  street  to  the 
marginal  way. 

At  Forty-fourth  St.  the  company's  tracks  will  rise  reach- 
ing a  clearance  of  14  ft.  at  Forty-second  St.  It  will  continue 
along  Twelfth  Ave.  as  an  elevated  structure  across  the  yard 
of  the  Pennsylvania  R  R.  Co.  to  a  connection  with  the  rear- 
ranged freight  -yard  between  Thirty-seventh  and  Thirtieth 
Sts..  Tenth  and  Twelfth  Aves.  The  new  yard  will  be  on  two 
levels.  It  will  be  operated  in  connection  with  four  piers  from 
Thirty-third  St.  to  Thirty-sixth  St.  All  streets  between 
Thirty-flrst  St.  and  Thirty-seventh  St.  will  have  direct  ac- 
cess  to   both    levels   of   the    new    yard. 

The  original  plans  of  the  railroad  company  provided  for 
an  elevated  structure  four  tracks  wide  from  Sixtieth  to 
Thirtieth  Sts..  and  a  two-track  structure  along  Twelfth  Ave. 
and  the  marginal  way  between  Thirtieth  St.  and  Cortlandt 
St..  with  a  two-track  spur  through  Canal  St.  to  connect  with 
the  St,  John's  Park  yard.  The  City  Dock  Department  prepared 
similar  plans  for  an  elevated  structure  between  Sixtieth  St., 
and  Fulton  St..  the  difference  being  that  the  Dock  Depart- 
ment's plan  contemplated  the  construction  of  a  municipal 
road  open  to  all  railroads.  The  Committee  of  the  Board  of 
Estimate  rejected  both  plans.  It  decided  that  it  was  unwise 
to  allow  an  elevated  railroad  along  the  marginal  way.  both 
because  of  inherent  objections  to  any  elevated  structure,  and 
because  it  was  believed  that  an  elevated  would  create  an 
insuperable  barrier  to  what  it  considered  the  normal  de- 
velopment of  the  New  York  terminals  of  the  New  Jersey  rail- 
roads. The  Committee  tried  to  secure  cooperation  by  the 
New  Jersey  railroads  in  the  establishment  of  a  joint  muni- 
cipal subway  between  Thirtieth  St.  and  a  southerly  terminal 
to  be  agreed  upon.  The  railroads,  without  exception,  de- 
clined to  consider  such  a  plan  upon  the  ground  of  prohibi- 
tive expense.  The  same  objection  was  made  to  a  Joint  ele- 
vated road.  The  Committee  was  convinced  that  without  di- 
rect tunnel  connection  to  New  Jersey  any  joint  marginal  rail- 
road   was   economically  Impossible. 

The  approved  plans  provide  for  a  two-track  subway  ex- 
clusively for  the  use  of  the  New  York  Central  from  the 
Thirtieth  St.  yard  through  Tenth  Ave.  to  Fifteenth  St..  thence 
under  city  property  forming  the  Gansevoort  market  site  to 
Washington  St..  and  down  Washington  St.  either  to  St.  John's 
Park  or  to  Barclay  St.,  at  the  option  of  the  New  York  Cen- 
tral Co.  This  change  of  line  from  the  waterfront  'o  Wash- 
ington Street  was  insisted  upon  by  the  city  in  order  to  keep 
the  marginal  way  free  for  a  possible  terminal  road  in  the 
future.  The  plans  provide  that  the  entire  scheme  be  oiJer- 
ated  by  electricity. 
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CONTRACT    PKICES 

Pst-lns — Grand  Haven.  Mich. — Bids  were  recPived  bv  the 
city,  liar.  3,  for  paving  Fourth  and  Howard  Sts.,  according  to 
plans  prepared  by  the  W.  J.  Sherman  Co..  The  Nasby,  Toledo, 
Ohio.  The  bids  were  as  follows:  (A)  Harry  Vander-Vean, 
Houseman  Bldg..  Grand  Rapids.  Mich.,  (B)  A.  J.  Ward.  Grand 
Haven:  (C)  E.  H.  Thomson  &  Co..  Grand  Haven:  (D)  McDer- 
mott  &  Cooper,  Widdicomb  Bldg..  Grand  Rapids;  (E)  Wie- 
renga  &  Ruiter,  Grand  Haven. 

P.WIXG.  GRAND  HA^"EN 


3436  ft.  6xlS-in.  concrete  curb 

260  ft.  5xl4-in.  concrete  headers 

12  c.i.  inlets 

5  catch  basins 

1  manhole  and  cover 

1  new  cover  on  oW  catch  basin 

1  old  cover  reset 

2  c.i.  monument  covers  in  place 

10  ft.  combined  catch  basins  and  inlets 

250  ft.  3-:n.  farm  tile 

30  ft.  8-in.  sewer  connecting  pipe 

10  cu.yd.  10-in.  sewer  connecting    pipe. 

10  cu.yd.  extra  excavation 

5  cu.yd.  concrete 

5794  sq.yd.  concrete  pavement 

10  houn"  common  labor 

10  hours  skilled  labor 

10  hotu^  tram  labor 


to.  30 

$0.27 

$0  30 

80.32 

$0  29 

0  20 

0  25 

0  25 

0  23 

0  27 

25  00 

5  00 

IS  00 

7  00 

10.00 

SO  00 

30  00 

35  00 

35  00 

.3000 

50  00 

40  00 

45  OO 

40.00 

.30  on 

9.00 

6.00 

10  00 

11.00 

10.00 

2  00 

2  50 

2  .50 

2.00 

1.00 

15  00 

6.00 

1.00 

7  00 

6.00 

0  20 

10 

.04 

.10 

.05 

.50 

.50 

.35 

.60 

.70 

60 

.60 

.45 

.80 

.80 

SO 

.25 

.30 

.50 

.30 

1   25 

1.25 

1.25 

1.30 

1.30 

5.00 

4.75 

5  00 

5.00 

5.00 

IXDirSTRI.\L   XOTES 

High  Rates  for  Hailivn;-  Capital — Two  important  annrunce- 
ments  were  made  by  the  leading  trunk  line  of  the  country 
that  stockholders  would  be  permitted  to  subscribe  for  new- 
stock  at  par  to  the  extent  of  10%  of  their  holdings.  This 
S'^"'?,,,"^''^"  'T,.,'^^"'",  °'  approximately  ?45,400,000  of  stock. 
The  Chicago,  Milwaukee  &  St.  Paul  Ry.  has  sold  to  Kuhn 
Loeb  &  Co.  and  the  National  City  Bank  $30,000,000  general 
mortgage  bonds  bearing  4Vi.':;  interest.  Temporary  certifi- 
cates are  now  selling  at  9914.  These  bonds  have  the  sme 
hen  and  were  previously  issued  at  SU"^;.  The  proceeds  will 
be  used  for  general  development  work;  also  to  pav  for  the 
electrification  of  about  240  miles  of  line  which  has  been  ure- 
viousl.v    anounced. 

''"'?.*' ^'*f""'<'"**  Co.,  Chicago  Heights,  111.,  was  recent!/ 
awarded  the  John  Scott  legacy  medal  on  the  Kennicott  wat-r 
Weigher  or  measurer  device.  This  measure  is  designed  to 
measure  the  water  used  in  steam  boilers.  The  d- vice 
niay  be  briefly  described  as  consisting  of  a  cvlindricai  stee' 
shell,  the  lower  half  of  which  is  divided  into  two  mear,- 
uring  or  weighing  compartments.  Water  enters  through  the 
top  and  passes  directly  to  a  tilting  box  wher*  a  small  porMon 
IS  intercepted,  the  remainder  passing  directly  to  the  weigh- 
ing or  measuring  compartment  below.  This  "compartment  is 
filled  tuts  the  box  automatically,  discharging  the  water  con- 
tained therein  into  the  measuring  compartment,  completing 
a  unit  charge  which  starts  the  siphon.  Measurement  is  made 
•"■  a  counter  so  designed  that  it  cannot  be    tempered  with  by 
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•)tals. 


J7001  $7077  $8038  $8210  $8072 


CuuKnel — Chicago,  111. — Bids  were  received  by  the  Sanitary 
District  of  Chicago  for  the  excavation  and  construction  of 
Contract  Section  10  of  the  Calumet  .Sag  Channel,  Apr.  3. 
from  (A)  Shnable  &  Quinn,  30  X.  La  Salle  St.,  Chicago:  (B) 
Lorimer  &  Gallagher  Co.,  209  S.  La  Salle  St.,  Chicago;  (C) 
Yale  and  Reagan,  Chicago;  (D)  Carter  Construction  Co.,  42 
Broadway,  New  York:  (E)  D,  A,  Foley  &  Co.,  .\itkin,  Minn. 
The   item    bids   follow; 


C1I.\NNEL.     fHIC.\GO,     II. I.. 
.\  B 


D 


670,000  cu.yd.  excavation,   glacial 

drift $0  ;j2(i  $0  31  $0.39  $0..3S  $0.57 

300,0rxi    cu.yd.     exca\-ation,    solid 

rock .69  .    675  .71  .70  .62 

72,000  sq.yd.  riprap  slopes .77  1.10  100  1.25  1.15 

2500  lin.ft.  roadway  construction..  1.20  3.00  1.50  1.50  13.00 

800  cu.yd.  concrete 8.44  10.00  12.00  7.00  6.00 

20,000  lb.  reinforcing  metal .04  .03  .035  .05  .07 

Erection     of     Forty-eighth      Ave. 

Bridge,  lump  sum 4000  8500  4000  7000  7000 

Totals $495,412  $514,000  $.')64,:j50  $571,950  $696,400 

Viaduct — i3t.  Louis,  Mo. — Bids  for  removing  the  present 
bridge  at  Twelfth  St.,  and  constructing  the  foundations 
and  superstructure  of  a  reinforced-concrete  viaduct  on 
Twelfth  St.,  from  Spruce  St.  to  Choteau  .Ave.,  were  received 
by  the  city.  Mar.  21,  L.  R.  Bowen  is  Bridg.  Engr.  The  bids 
were  as  follows:  (.\)  Fruin-Colnon  Construttlon  Co.,  Laclede 
Bldg.,  St.  Louis:  (B)  Hannon-Hickey  Construction  Co.;  (C) 
William  P.  Carmichael  Co.:  (D)  John  Hill  Construction  Co.; 
(E)    John    R.    Scott    Construction    Co.: 

TWEMTll   .sTUKiCT  VUDfCT.  .ST.   I.Ofl.S,   MO. 


$3,500 
0.05 
7.000 

6,000 
10,000 
0  25 
0  .30 
0  37 
i.V) 


$3,000 
O.OSJ 
7,709 
1  10 
6,520 
8,.500 
0.23 
0  34 
0.40 
2.00 
0  027.': 
$2,500 


$3,000 
0.05 
5.330 
I  07 
«.26.i 

12,970 
0  21 
0  30 
0  40 
2.10 


D 

$4,000 
0  055 
7.366 
1.28 
5,791 
8,960 
0.34 
0.36 
0.37 
2.25 
0  026 
$3,370 


$3,500 

0  06 
11,400 

1  .38 
6,393 
9,684 

0  25 
0  31 
0  .34 

2  00 
0.031 


Removal  of  present  bridge,  lump 

sum 

311,2.50  cu.ft  excavation 

Sewering  and  drainage,  lump  Hum  . . 
,54,.3.V)  lin.ft.  concrete  piling        .    . 

Steel  girdern.  lump  sum      

Steel  ca.'^tingM,  lump  sum 

l''0,80f)  cu  ft.  Class  A  concrr-le         . 

47,70f)  ru.ft.  Class  B  concrete    

26f),000  fu.fl.  riaas  C  concrrle 
2900  lin.ft.  hand  railing 
2,292.400  lb.  steel  reinforcement. . . 
For  prewnt  bridge  allowed 

Total $327,801  $.32K,47S  $320,014  $3(7,006  $347,406 

+Srm«Tii — Tipton.  lon-a — BId.s  for  conutructlng  ten  miles  ol 
8-  to  15-ln.  pipe  sewers,  according  to  plans  prepared  by  the 
Iowa  Engineering  Co.,  Clinton,  Iowa,  were  received  bv  the 
city.  Feb.  2B.  as  follows:  (a)  J.  W.  TITRNEK  IMPROVEMENT 
CO.,  Des  Moines.  Iowa,  faward'-d  contract);  (H)  J.  O.  S-ver- 
Ins,  Oklahoma  CIt.v,  Okla.:  <r)  E.  T.  Webster,  St.  Paul,  Minn.- 
(D)  Fraser  &  Danforth.  St.  Paul,  Minn.;  I'E)  Lana  Coiistruc- 
tlon  Co.,  Council  Rlufr».  Iowa;  fF)  Lytle  ConBtructlon  Co., 
Sioux  City;  (Gj  Independent  Construction  Co.,  Davenport, 
Iowa: 


The  StrnuMH  BaNcnIe  Rrldee  Co..  Chicago.  111.,  has  been 
awarded  the  contracts  for  the  erection  of  the  following 
bridges:  A  3-track  bridge  over  Mvstic  River,  Boston,  Mass 
for  the  Boston  Elevated  Co.,  a  bridge  across  the  East  Chi- 
cago Canal,  East  Chicago,  111.,  for  the  Baltimore  &  Ohio  Rv. 
Co.,  a  202-ft.  double-leaf  bridge  for  the  Sanitary  District  of 
Chicago  over  the  south  branch  of  the  Chicago  River  at  Jack- 
son Blvd.,  Chicago,  two  bridges  for  the  City  of  Green  Bay. 
\\  is.,  one  across  East  River  and  the  other  across  the  Fox 
River,  a  highway  bridbe  over  Ebv  Slough.  Wash.,  for  Snoho- 
mish County,  a  171-ft.  double-leaf  highway  bridge  across  the 
Red  River  for  the  City  of  St.  Boniface.  JIanitoba.  The  follow- 
ing bridges  are  of  the  Strauss  Direct  Lift  type  and  are  similar 
in  design  to  the  two  bridges  of  this  type  already  being  con- 
structed by  the  Grand  Trunk  Pacific  Ry.  and  bv  Van  Buren 
County,  Arkansas,  being  operated  without  eahli^s  or  other 
flexible  connections.  A  bridge  across  the  Illinois  River  at 
La  Salle,  III.,  for  the  Chicago,  Burlington  &  Qulncy  R.R.,  and 
a  bridge  across  Steilacoon  Creek,  Wash.,  for  the  Northern 
Pacific    Ry.    Co. 

The   PenoNylvanla   Pnenmatle  Co.,    Erie,    Penn..    builders   of 
the   Barrunit  compound  air  compressor,   has  appointed  James 
■sentative    for   the   company.      His 
,  Boston,  Mass. 

The  Federal  Signal  Co.,  .Albany.  N.  Y..  has  purchased  of 
the  Cleveland  City  Forge  &  Iron  Co.  all  the  materials,  special 
machinery  and  appliances  formerly  owned  by  the  American 
Railway    Signal    Co.,    Cleveland,   Ohio. 

John  .S.  .Metealf  Co.,  of  Chicago,  III.,  has  recently  com- 
pleted the  drawings  for  a  1,600.000-bushel  reinforced-concrete 
addition  to  the  1.000.000-bushel  plant  designed  bv  the  same 
company  and  built  in  1905.  for  the  .Atchison.  Tope'ka  &  Santa 
F('  Ry.  Co..  at  .Argentine.  Kan.  An  office  building,  carpenter 
shop  and  dust-packing  plant  are  also  included  in  the  perma- 
nent improvements,  together  with  such  changes  in  machinery 
of  the  present  plant,  as  may  bi-  necessary.  The  total  esti- 
mated cost  of  improvements  is  about  $300,000.  The  work  on 
the  addition  is  already  under  way  and  the  Armour  Grain  Co. 
who  are  operating  the  house,  hope  to  have  the  use  of  the  new 
tanks  for  the  next  grain  crop. 

The  Paelflc  Flunh  Tank  Co..  Chicago,  announces  that  It 
has  taken  the  exclusive  handling  of  Jolntite,  a  compound  for 
joining  sewer  pipes.  It  has  made  arrangements  also  witli 
the  Blalsdell  Machinery  Co.  for  the  exclusive  control  of  th. 
Blaisdell   sewage   ejector    ( Woodall    patents). 

The  Receiver  of  the  Dayton  Globe  Iron  Workn  Co..  Dav- 
ton.  Ohio,  which  company  Is  the  successor  of  the  old  Arm  or 
Stout  Mills  &  Keinple,  water-wheel  manufacturers,  report  ■; 
that  the  comoany  has  a  complete  record  of  work  done,  pat- 
terns of  machines,  joints,  etc.,  and  it  has  been  demonstrated 
that  there  is  a  paying  business  in  making  repairs  alone. 
The  business  is  now  for  sale  by  the  receiver. 

The  Tnylor-^Vhnrtan  Iron  «  Steel  Co.  nnnouncea  that  H, 
A  Johann  and  Martin  O'Shaughnessy,  who  have  been  In 
charge  of  the  Chicago  and  Middle  West  Territory,  bavins  re- 
signed effective  Mar.  31,  to  engage  in  other  business.  The 
Chicago  Onice  of  the  Taylor-Wharton  Iron  &  .Steel  Co.  will 
b-  In  charge  of  Geo.  R.  Lyman  and  J.  R.  Holglano,  with  Ouy 
H.  Bergen,  representing  the  company  In  the  Mesaba  Ranso 
District. 

JnmeH  R.  Petley,  has  resigned  his  position  as  assistant 
treasurer  and  purchasing  agent  with  th.>  National  Brake  * 
Electric  Co  Milwaukee.  Wis.,  to  become  associated  with  U 
R.    Relbs,    Manufacturers'    Agent,    Milwaukee 

n  .V!;'""  '?''V'"  .hi'en  accepted  hy  th.-  Aldington  Hospital 
Bu  Iding  Committee,  composed  of  L.on  II.  Gilbert,  Chn..  of 
Noble.  (;eorge  W.  Elklns,  Jr.,  of  Rvdal.  Tieas..  for  the  con- 
struction  of   a.   hospital,    to   be    located   on    the    Old   York    Road. 


SEWEnS,  TIITON,  IOWA 


3420  lin.ft.  IS-in.  vitrified  pipe  laid 

4.100  lin.ft.  I2-in.  vitrified  pip.,  laid ' 

10,550  lin.ft.  10-in.  vitrified  riip<-  laid 

34,500  lin.ft.  K-in    vitrifi.<l  pii».  |„id 

4Klin(l    12-in.  c.i.  pi|K-lnifl  '      .. 

132  lin  ft    10-in.  ci    pipe  laid 

48  lin  ft    H-in.  c.i.  pipe  laid 

85  manholen ,!,.....♦.»    

83  flush  lanlM.., , .i„„„»..i ..v.,,. 

,       TotaU. ...  .„.»..._, ► • tr. ». 


A 

n 

r 

n 

F, 
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$3  25 

$2  .V) 

2  25 

2  72 

2  80 

2  .V) 

1..30 

1.70 

1.36 

1   80 

2  an 

1    15 

.07 

75 
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4  .» 

5  00 

3  .35 

3  00 

4  00 

4  no 
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2  00 

2  00 
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2  00 
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60  on 

.';.'•.  00 

no  no 

35  00 

04.''^     J        90  (H 

100,00 

00  00 

•flO.Wi     - 

d87,87< 

tbii^r 

S78,0!i0 

$78,880 

F 

O 

$3  99 

$4  00 

3  .30 

4  00 

1   22 

l.U 

73 
5  00 

4'S 

4  no 

8.75 

3  00 

2  SO 

40'  no 

40  00 

05  00 

nr,  on 

74,71:1 
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l>iivliiK — ClfVtlaiui.  Okla. — Rids  for  paviiiK  varli.ii.H  sIifetH. 
iicioiiliMB  to  plans  prepartil  by  tho  Beiiiiain  KiiKiiifcilnK  Co.. 
OklaliDina  City,  w.ri-  r.-coiviil  by  the  vM\.  .Mar.  24.  aH  folliiWH: 
(.\)  Swatek  &  Paik.T.  Oklahoma  City;  (1!)  Connelly  Construi-- 
tion  Co..  EI  Reno,  okla.:  (C)  K.  R.  KuU.r.  Oklahoma  Citv. 
(1))  Dudley  PavlnK  Co..  Stillwater,  okla.;  (K)  Cleveland- 
Tilnidad    Co..   Clevenuid.   Ohio: 

I'.WING.  CI.lCVKI..\Nn.  ()KI,.\ 


F.\AMI^  ATIOX!* 

I- 


.S.2IXI  siij-il-  vitrified  hririi  block 
pjiveiiifiit,  on  4-in  concrete  ba.se 
with  IJ-in.  sand  cushion  and  ce- 
ment tiller 


(MKW  c 

i.vil. 

earth  exc 

avn 

UK)  cu 

vd.  r 

)>'k  exra 

'ati< 

4HX)  li 

n.ft.s 

raifiht  r 

tier 

.WD  lin 

.(t.  r. 

rft( 

3-  crossinK 

overs  in 

pla 

660  lin 

.ft.  3- 

in.  oak  1 

15  00    14  (X) 


$1  !)7   $1  97   J2.20 


(K)   21)  (X)    13. (X) 


Totals $39.95,5    $40,7li2    t41.3S7    $43,435    $44,682 

t'atHkill  Amiciliirt — New  York.  N.  Y. — Bids  for  Contract 
1(15  of  the  Cat.sklll  Aqueduct,  which  calls  for  furnishing:,  de- 
livering and  installinK  bronze  river  valves  and  appurtenances 
for  the  city  tunnel,  were  received  by  the  Board  of  Water 
Supply.  Apr.  8.  as  follows:  (A)  Exeter  Machine  Works.  30 
Church  St..  New  Y'ork;  (B)  Pittsburgh  Valve.  Foundry  &  Con- 
struction Co..  30  Church  St..  New  York:  IC)  Ainerican  Man- 
ganese Bronze  Co..  9!)  John  St..  New  York;  (D)  Bcthlehom 
Steel  Co..    Ill    P.roadway.    New   York: 

C.VTSKII.L  AQfEDrCT.  CONTUACT  111."..  NEW  VDKK.  X.  Y. 


B 


D 


K 


25  4.S-in.  riser  valve  bodies..  $2,370  0(IS2.4l."i  nii>:t,v_'l  "<i  .<,-,, iMf.  (HJ  $3,712.73 
6  72-in.  riser  valve  bodies.. .  5,460  (X)  5,14.i()(i  ^.r,:ir  iiii  i  i  ,:j(;ii  dd  7.r>fi6.SO 
25  48-in.  riser  valve  plugs.  .  4,560  00  4.4.S1  il(i  l.s-'l  dij  ij.diii  ih)  3.719.50 
6  72-in.  riser  valve  plugs  .  8.670.00  9.035. 1)(l  s,i;:ir  Uli  l.s.!i7!l  lilt  n.rj42  75 
10  48-in.  riser  valve  plug  in- 
stallations in  shafts 250.00  1.268  00  4(JI)  (X)        ."jOII  IXI        i;04  .50 

4  72-in.  riser  valve  plug  in- 
stallations in  sh-ifts 500.00  1,363  00  4I«)  (X)        ,>IXI  (10       0S4.00 

75.000  lb.  rise  valve  operat- 

ting  rods  .31                 45  25  314             ..331 

26.000  lb.  steel  castings.  ..  .  .075             077  (J(j75  l).S4            .076 

2000  lb.  lead    .08                06  .05  ()6               .062 

41XX)   lb.    miscellaneous 

bronze .28              .45  .35  .6li              .435 

2(XX)  lb.  miscellaneous  iron 

and  steel 06              .10  .10  .10              .09 

Amount  of  bids $289,130  $313,364  $373,219  $574,229 

Paring — Clinton.  Iowa — Bids  for  paving  Elm  St.  and  Sec- 
ond Ave.  were  received  by  the  Citv  Council.  Mar.  11.  as  fol- 
lows: (A)  KAW  PAVING  CO.,  Topeka.  Kan.,  (awarded  con- 
tract); (B)  Ford  Paving  Co..  Cedar  Rapids.  Iowa;  (C)  Thomas 
Carey  &  Sons,  Clinton.  Iowa;  (D)  A.  Korneman  &  Co..  Musca- 
tine,   Iowa: 

PAVIXG  SECOND  AVE.,  CLINTON.  IOWA 

Bituminous 


B 


16.900  sq.yd.  vitrified  top-coat 

560  sq.yd.  vitrified  brick  paving 

4500  lin.ft.  concrete  curb  6xl8-in 

3300  lin.ft.  of  old  curb  relined 

8  catch  basins 

ISO  lin.ft.  of  10-in.  vitrified  catch  basin  pipe. 

200  cu.yd.  rock  excuvation 

2  adjacent  pavements  adjusted 

Totals 

Concrete 


$1   IS 

$1    17 

$1    45 

.90 

1   25 

1.10 

29 

40 

.30 

10 

30 

.08 

25.00 

30  00 

20.00 

.50 

1.00 

.50 

1.00 

5  00 

3  00 

10.00 

25  00 

11  00 

$22. .591       $24." 


16.900  sq  yd.  concrete  paving $1.26 

500  sq.yd.  \-itrified  brick  paving. .  90 

4500  lin.ft.  concrete  curb  6xIS-in.  .29 

3300  lin.ft.  of  old  curb  relined 10 

8  catch  basins 25  00 

180  lin.ft.  lO-in.  catch  basin  pipe.  .50 

200  cu.yd.  rock  excavation 1  00 

2  adjacent  pavementa  adjusted 10.00 

Totals $23,943 

PA\TNG  ELM  ST  .  CLI.VTON,  IOWA 

Bituminous 


10,900  so. yd.  bituminous  top-coat 

265  sq.yd.  \ilrified  brick  paving 

3800  lin.ft.  concrete  curb  6xl8-in 

400  lin.ft.  of  old  curb  relined 

10  catch  basins 

310  lin.ft.  of  10-in.  %*itrified  catch  basin  pipe. . 

2  adjacent  pavements  adjusted 

100  cu.yd.  of  excess  grading 

Totals 

Concrete 

10.900  sq.yd.  of  concrete  paving 

265  sq.yd.  vitrified  brick  paving.  .  . 

38(X)  lin.ft.  of  concrete  curb  6x18  in 

400  lin.ft.  of  old  curb  relined 

10  catch  basins 

310  lin.ft.  of  10-in.  v-itrified  catch  basin  pipe. . 

2  adjacent  pavements  adjusted 

100  cu.yd.  of  excess  grading. 

Totals .'..', 


$1.45 

$1.17 

1.25 

1.00 

40 

.40 

.30 

.10 

30  00 

25.00 

1   00 

.40 

5  00 

3.00 

25.00 

10.00 

$29,465      $23,35 


$1    I.S 

$1.17 

91) 

1.25 

2!) 

40 

10 

,30 

25  00 

30  (X) 

50 

1   (X) 

10  00 

25  00 

50 

60 

$14,717 

$15,444 

1    26 

1    45 

1   35 

.90 

1   25 

1.00 

.29 

40 

.40 

.10 

30 

10 

25.00 

30  OU 

25  00 

50 

1   00 

40 

10  00 

25  OO 

10.00 

.50 

60 

60 

WnHhln«r«»n,    D.    <• A     n.w    policy     Is    shov,,,    .  .     .,..     ,..,- 

nounc.inent  „{  an  ■xainitiation  In  be  tulil  bv  the  tMvlI  SirvlCi' 
Commission  set  fur  .May  12.  for  Irrigation  manaK'-rs  and  aMslst- 
iint.s.  llereti>for<-  these  poHlliooH  have  been  tilled  by  the  ad- 
vancemciil  of  men  connected  with  the  construction  of  the- 
works.  It  Is  now  desired  lo  call  In  men  of  experience  from  Iho 
outside   and   ftet    new    blood    Into   the   organization. 

The  applicants  will  not  \>f  brouKht  toKether  at  any  Oni- 
point  for  the  examination,  but  each  man  will  write  out  his 
application  on  blanks  provided  for  the  purposi-.  These  pnpern 
will  then  be  examined  an<l  the  relative  (luallDcations  wHI  be 
determined  by  a  board  expert  In  IrrigatloM  affairs  deslKnated 
for  this  purpose. 

From  the  resultlnt;  list  of  elllflbles  It  Is  expected  to  select 
manaiiers  and  assistants  to  take  charge  of  the  various  Kovern- 
meiit  Irrlgallon  pioJ<cts  which  are  nearlng  completion,  and 
to  maki'  available  for  the  benefit  of  the  water  usith  and  th<- 
(iovernmiiit  the  experience  of  men  who  have  spent  the  greater 
part  of  their  lives  In  the  Irrigated  West  on  the  private  Irrl- 
Katlon  systems. 

The  salarl.s  offered  raoKc  from  $1S00  to  $2500  a  year  for 
inanaRers.  and  from  *1500  to  $2000  a  year  for  assistants.  The 
qualiticalions  required  are  at  least  three  years'  experience 
In  tne  inanaKement  of  IrrlKatlon  works  or  In  clerical  duties  In 
connection  with  IrrlKatlon  works.  The  aKe  of  the  applicants 
must  be  between  25  and  50  years,  and  the  competition  Is 
open  to  all  men  who  are  citizens  of,  or  owe  alleglence  to,  the 
United  States. 

WnxhlUKton.  D.  C — The  United  States  Civil  Service  Com- 
mission announces  an  open  competitive  examination  for  as- 
sociate physicist,  qualified  In  inetallurKV.  for  men  only.  May 
12.  From  the  reRlater  of  ellKlbles  i.sultinK  from  this  exam- 
ination certification  will  be  made  to  fill  a  vacancy  In  this  po- 
sition in  the  Bureau  of  Standards.  Washington.  D.  C.  at  li. 
salary  of  $2200  a  year.  Competitors  will  not  be  required  lo 
appeal-  at  any  place  for  examination,  but  will  be  rated  on 
the  following  subjects,  which  will  have  the  relative  weights 
Indicated:  General  education  and  scientific  training.  30;  prac- 
tical experience  and  fitness.  50;  publications  or  thesis,  20.  An 
educational  trainins:  equivalent  to  that  required  for  the 
bachelor's  degree  from  an  institution  of  recognized  standing- 
is  a  prerequisite  for  consideration  for  this  position.  I.'nder 
subject  3  if  a  thesis  is  submitted  it  must  represent  the  results 
of  original  investigational  work  on  the  part  of  the  applicant 
in  some  phase  of  metallurgy.  Persons  who  meet  the  require- 
ments and  desire  this  examination  should  at  once  apply  for 
Form  304  and  special  form  to  the  United  States  Civil  Service 
Commission.  Washington.  D.  C. ;  the  Secretary  of  the  Board 
of  Examiners.  Post  Office.  Boston.  Mass.;  Philadelphia  Penn.: 
Atlanta.  Ga.;  Cincinnati.  Ohio:  Chicago.  111.:  St.  Paul.  Minn.; 
Seattle.  Wash.;  San  Francisco.  Calif.:  Customhouse.  New  York. 
N.  Y.;  New  Orleans,  La.;  Honolulu.  Hawaii;  Old  Customhouse. 
St.  Louis.  Mo.;  or  to  the  Chairman  of  the  Porto  Rlcan  Civil 
Service  Commission.  San  Juan.  P.  R.  No  application  will  be 
accepted  unless  properly  executed  and  filed  with  the  Com- 
mission at  Washington,  with  the  material  required,  prior  to 
the  hour  of  closing  business  on   May   J  2,   1913. 

AVaxhlnertoii.  D.  V. — The  United  States  Civil  Service  Com- 
mission announces  an  open  competitive  examination  for  ir- 
risration  inanagers  and  assistants,  on  May  12.  for  men  only. 
From  the  register  of  elegibles  resulting  from  this  examina- 
tion certification  will  be  made  to  fill  vacancies  in  the  position 
of  irrigation  managers  at  salaries  ranging  from  $1800  to 
$2500  a  year,  and  vacancies  in  the  position  of  assistant  man- 
ager at  salaries  ranging  from  $1500  to  $2000  a  vear.  in  the 
Reclamation  Service.  At  least  three  years'  experience  in  the 
management  of  irrigation  work  or  in  engineering  or  clerical 
duties  in  connection  with  irrigation  work  is  a  prerequisite 
for  consideration  for  this  position.  The  qualifications  and  fit- 
ness for  this  position  will  be  determined  bv  a  board  expert 
in  irrigation  affairs  designated  bv  the  Commission  for  the 
purpose.  Persons  who  meet  the  requirements  and  desire  this 
examination  should  at  once  apply  for  Form  304  and  special 
form  to  the  United  States  Ci\il  Service  Commission.  Wash- 
ington. D.  C. ;  the  Secretary  of  the  Board  oi  Examiners.  Post 
Office.  Boston.  Mass.;  Philadelphia,  Penn.:  Atlanta,  Ga.;  Cin- 
cinnati Ohio:  Chicago.  111.;  St.  Paul.  Minn.;  Seattle.  ^Vash.: 
San  Francisco.  Calif.;  Customhouse.  New  York.  N.  Y. ;  New- 
Orleans,  La.;  Honolulu,  Hawaii;  Old  Customhouse.  St.  Louis, 
Mo.;  or  to  the  Chairman  of  the  Porto  Rican  Civil  Service  Com- 
mission, San  Juan.  P.  R.  No  application  will  be  accepted  un- 
less properly  executed,  and  with  the  materii:  required,  filed 
in  complete  form  with  the  Commission  at  Washington  prior 
business   on   May    13.    1913. 


the    hour   of   closir 


$15,589     $18.49t>     tlOidM 


Klectro-Metallurelst — The  United  States  Civil  Service  Com- 
mission announces  an  open  competitive  examination  for  elec- 
tro-metallurgist, for  men  only,  on  May  7.  From  the  register 
of  eligibles  resulting  from  this  examination  certification  will 
be  made  to  fill  a  vacancy  in  this  position  In  the  Bureau  of 
Mines.  Department  of  the  Interior,  for  service  in  the  field,  at 
a  salary  ranging  from  $1500  to  $1SOO  a  vear.  Competitors 
will  be  examined  upon  the  following  subjects,  which  will  have 
the  relative  -R-eights  indicated:  Practical  questions  in  electro- 
metallurgy. 40:  general  education  and  scientific  training.  Sc. 
professional  experience  and  fitness.  30.  An  educational  tror.- 
ing  equivalent  to  graduation  from  a  college  or  university  of 
recognized  standing,  such  training  to  include  courses  ir-  geol- 
ogy, chemistry,  physics  and  metallurgy,  and  actual  exoerience 
in  electric  furnace  work,  are  prerequisites  for  consideration 
for  this  position.  Applicants  possessing  a  thorough  knowl- 
edge of  metal  mining  and  metallurgical  work,  including 
smelting  operations,  will  receive  additional  credit  under  sub- 
ect  3.  Applicants  must  have  reached  their  twenty-fifth  but 
not  their  fortieth  birthday  on  the  date  of  the  examination. 
Persons  who  meet  th  requirements  and  desire  this  examina- 
tion should  at  once  apply  to  the  United  States  Civil  S-rvice 
Commission.  Washington.  D.  C.  or  lO  the  secretary  of  the 
board  of  examiners  at  any  place  mentioned  in  the  list  printed 
hereon,    for    application    and    examination    Form    1312. 

.Architectural  and  Structural  Steel  Draftsman — The  United 
States  Civil  Service  Commission  announces  an  open  competf- 
tixe  examination  for  architectural  and  structural  steel  drafts- 
man, for  men  only,  on  May  7  and  8.  From  the  register  of 
eligibles  resulting  from  this  examination  certification  will  be 
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made  to  fill  vacancies  as  they  may  occur  in  this  position  in 
the  Ligrhthouse  Service,  at  a  maximum  salary  of  $1500  a  year, 
and  vacancies  requiring^  similar  qualifications  as  they  may 
occur  in  any  branch  of  the  service.  Competitors  will  be  ex- 
amined in  the  following  subjects,  which  will  have  the  -.ela- 
tive  weights  indicated;  Mathematics,  pure  and  applied.  20; 
topographical  and  hydrographical  surveying.  15;  general 
».uilding  and  steel  construction  and  drawing.  40;  training,  ex- 
perience and  fitness.  25.  Two  days  will  be  required  for  this 
examination.  Subjects  1  and  2  will  be  given  on  the  first  day 
and  Subject  3  on  the  second  day.  Five  years'  experience  iii 
engineering  work  or  drafting  is  a  prerequisite  to  eligibility 
lor   appointment   from    this    examination:    of   these    five   years 

CONTRACT    PRICES 

Sewers — Brooklyn.  N.  T. — Bids  for  constructing  sewers  in 
various  streets  were  received  by  the  Bureau  of  Sewers.  Apr.  2, 
as  follows:  (A)  John  J.  Creem  Co..  6SS  Green  Ave..  Brooklyn: 
(E)  John  F.  Cogan  Co..  280  Broadway.  Xew  York:  (C)  Cran- 
'?r"  ^V°'  °2  Ninth  St.,  Brooklyn,  X.  T. ;  (D)  Rvan  &  Reillv: 
(E)  Newman  &  Carey  Co.,  215  Montague  St..  Brooklyn;  (F) 
Rogers  &  Haggerty.  Inc..  152d  St.  and  Harlem  River,  New 
^r'^i^  ^9,>  Degnon  Contracting  Co..  60  Wall  St..  New  York: 
il^^Pv,^-,  ^■"il'*  Contracting  Co.,  71  Broadway,  New  York: 
(I)  McCauley  Manton  Co.,  Brooklyn,  N.  Y.;  (J)  Leo  E.  Kellv, 
Inc.,  S9  Montague  St.,  Brooklyn:  (K)  Pethick  Bros  &  Co., 
Brookl.vn; 


a  technical  school  training  will  be  considered  equival-it  tn 
three  years.  Persons  who  meet  the  requirements  and  desire 
this  examination  should  at  once  apply  to  the  United  Stated 
CivU  Service  Commission.  Washington,  D.  C.  or  to  the  sec- 
retary of  the  board  of  examiners  at  any  place  mentioned  in 
1312         P""'^"*  hereon,  for  application  and  examination  Form 

D„  t""*';^"*^"-  .'".—The  Civil  Service  Board  of  the  West  Chicaeo 
Park  Commissioners  will  hold  the  following  examination  IS 
the  date  and  at  tli^  place  given.  Application  bltnlis  ma"  b? 
obtained  at  the  office  of  the  Board  in  Union  Park  or  at  th« 
TT  „..  *inf,''t''/S';?y"'*^-  Building  inspector.  Class  A,  JraSe 
n.  pa>  $100  to  $12o  per  month.  Original  Entrance.  To  be 
«,';''(  -SP"".,  23..  1913,  at  9  a.m..  at  the  Garfield  Park  Pavilion 
Subjects  Special  subject,  weight  of  1;  experience,  weight  of  3- 
educational,  weight  of  1.  Special  subject,  to  include  writien 
and  oral  questions  on  the  proper  methods  of  concrete  brick 
cut  stone,  steel  and  timber  construction,  on  the  installation 
of  plumbing  and  heating  equipment,  on  reading  bu  Id  n - 
plans,  making  sketches  and  estimates  ana  on  interpr'tine 
building  specifications.  The  duties  of  building  inspector  are 
to  inspect  the  construction  of  park  building,  swim.mins  pools 
and  other  structures.  Applications  for  th»  above'  given  ex- 
amination must  be  filed  in  the  office  of  the  Board  in  I'nlon 
Park  before  a  p.m.,  Apr.  22.  Fred  G.  Heuchling  is  Sunt  of 
Emploj'ment.  ""t-i..   ui 


SEWERS  IX    VERNON   AND  TOMPKINS  AVE.S  .   BROOKLV.N.   N    Y. 


S0.5  li-i.ft.  180-in.  sewer.  Section  A 
2065  lin.ft.  180-in.  sewer.  Section  I 

I  connecting  drop,  .Section  A 

I  coDncctine  drop.  Section  B 

S2  lin.It.  30-in.  briclc  sewer 

640  lin.ft.  24-in.  pipe  sewer 

500  lin.ft.  18-in.  pipe  sewer 

I36S  lin.ft.  15-in.  pipe  sewer 

2760  lin.ft.  12-in.  pipe  sewer 

160  house  connection  drains 
25  sewer  ba.<qns  reconnected .... 
1  sewer  ba.sin  rebuilt 

1  manboje,  class  A 

2  manholes,  class  C 

5)  manholes,  class  D . 

8  manholes,  cla.ss  F 

1  manhole,  class  G 

1  o\-crfiow  manhole,  H 

2  overflow  manholes,  J 

1600  M  ft.  sheeting  and  bracitis 
350  M  ft.  foundation  planking. 

200  cu.yd.  class  B  concrpte 

10  cu..vd.  brick  masonr>'. . 

100  bbl.  Portland  cement  -  - 


$9S  2,-> 

9.S .  25 

1.100  00 

4.000.00 

7.00 

4.00 

3.25 

3.00 

2.50 

5.00 

58.00 

150  00 

500  00 

800  00 

•  55  00 

66.00 

215.00 

70  00 

50.00 


6  00 

10  00 

1   50 


B 

$100  00 

99.00 

1,500.00 

5,000.00 

6.50 

4.25 

3.00 

2.90 

2.50 

7.50 

25.00 

90.00 

250  00 

40.00 

50.00 

70.00 

50.00 

75.00 

65.00 

37.50 

35.00 

7.00 

12.00 

1.50 


100.00 

100.00 

2500.00 

17.300.00 

7.00 

4.50 

4.00 

3.50 

3  00 

15.00 

50  00 

1.50  00 

500.00 

1,400.00 

50.00 

200.00 

.500.00 

300  00 

200.00 

35.00 

28.00 

7.00 

12.00 

1.60 


D 

»107.84 

111.30 

3,100  00 

8,250.00 

13  00 

4.10 

5.29 

3.84 

3.60 

10.00 

60  00 

130  00 

350.00 

1,500  00 

75.00 

210.00 

750.00 

100  00 

100.00 

33.00 

1.00 

8.00 

15.00 

2.00 


$91.00 

93.00 

2,500.00 

f, 000. 00 

6.00 

11.00 

11.00 

10.00 

9.50 

5  00 

25.00 

75.00 

700.00 

,300.00 

64.00 

115.00 

250.00 

125.00 

150.00 

45.00 

35.00 

8.00 

15.00 

3.00 


S113.40 

113.49 

2,691.78 

6,575.01 

12.00 

4.81 

4.02 

3.56 

3.12 

1.30 

65.00 

195.00 

520.00 

1,196  00 

78.00 

97 .  .50 

360. 10 

78  00 

78  00 

39.00 

:i9.00 

7.80 

15.80 

1.82 


tl32.00 

1,35.00 

2,000.00 

61,500  00 

15.00 

560.00 

4.65 

4.40 

4.00 

15.00 

40  00 

100.00 

180  00 

400.00 

66  00 

105  00 

120.00 

150  00 

125  00 

.30.00 

45  00 

20.00 

.30.00 

1,80 


Totals. 


H 

S137.S0 

145.00 

4,250  00 

11.500.00 

8  50 

6.75 

5.50 

4.25 

3.50 

6.50 

17.50 

07  50 

135.00 

1  050  00 

67  50 

120.00 

115  00 

90  00 

90  00 

33  00 

50  00 

8.00 

14.50 

2  00 


$153.23 

153.23 

3.460  38 

8.544  75 

8.75 

4  61 

3  30 

2.89 

2  M 

6.25 

31.25 

187.50 

4&1.94 

1,549  13 

62  50 

81.25 

626  87 

117  82 

i:iL'  ,-i2 

:iv  7."i 

-'■-  l:( 


$314,373      $3'-8.345      $406,992      $419,781      $424,783      $444,757      $496,447      $523,416      $554,439 
.SEWER.S  IN  HEWEH  .ST  ,  CI,.\S,SON  AND  PARK  AVES.,  BROOKLYN,  X.  Y. 


Outlet  section  of  186-in.  sewer,  lump  sum 

794  lin.ft.  186-in.  twin  .sewer 

•  186-in.  sewer  connectinK  section.  lump  sum.  .• 

28^1  lin.ft.  186-in.  concrete  sewer,  conduit  section 

1609  lin.ft.  lS6-in.  brick  sewer,  conduit  section 

1  inverted  siphon 

1  drop  manhole  and  connection 

25  lin.ft.  .54-in.  brick  sewer 

12  lin.ft.  30-in.  vitrified  pipe  sewer,  laid  in  concrete 

782  lin.ft.  30-in.  brick  sewer 

45  lin.ft.  24-in.  vitrified  nipe  sewer,  laid  in  concrete 
734  lin.ft.  24-in.  vitrifieo  pipe  .newer. 
737  lin.ft.  18-in.  pipe  sewer 
26.37  lin.ft.  12-in.  pip.;  .^w.r 

4  nianholes,  class  A 

6  manholes,  cla-ss  B 

2  manholes,  class  C 

40  manholes.  claAs  D 

l3M-n-ffT  basins  reconnected 

115  house  connection  drains  reconnected. . . 

lOfK)  .M  ft.  sheetiuK  and  bracing 

215  M  ft.  foundation  plank,  pile  cappinK  and  stringers. 

.5.J  .M  lin.ft.  bearing  piles 

200  cu.yd.  class  B  concrete 

10  cu.yd.  brick  masonry. . 
100  bbl.  Portland  cement 


$42,000 

123  IK) 

3,000  00 

85.00 

99.50 

1.000  00 

l.OOO.fX) 

15  00 

,s  00 

«  00 

5.00 

4   00 

3.00 

2. 50 

400.00 

50  00 

.50  00 

no  IK) 

.50  00 

4   00 

;jo  00 

10  (X) 
10 

7  00 
10  00 

2  00 


B 

$40,000 

95.00 

2,000.00 

83.00 

103.50 

1.250.00 

950.00 

10.00 

9.00 

6  50 

5.00 

4.25 

3.00 

2.50 

2.50.00 

.50  00 

.35  00 

45.00 

30.00 

7, 50 

37.50 

35.00 

.30 


$45,000 

125  00 

5,000.00 

125.00 

125.00 

2,500.00 

2,2.50.00 

25.00 

10.00 

7.00 

7.00 

4.50 

4.00 

3.00 

300.00 

150.00 

100.00 

50.00 

50.00 

15.00 

35.00 

28.00 

.35 

7.00 

12  00 

1  60 


$40,800 

125.00 

2.700.00 

99  00 

121.00 

1.5(X),00 

1,000.00 

14.00 

16.00 

16.00 

11.00 

9.00 

7.00 

7.00 

300.00 

,50.00 

33.00 

65.00 

25.00 

5.00 

45.00 

35.00 

.45 

8.00 

15.00 

3.00 


$62,800 

$52,841 

140  00 

122  45 

S.fXMl.OO 

5.250.  (X) 

125  70 

108.04 

31.25 

145.31 

4.(XX)  00 

1.665, 50 

3.(XM).00 

390  (X) 

IS. 50 

19, 50 

18  .50 

11.70 

9.00 

13.00 

10.00 

5.72 

6.25 

4.81 

4.50 

3.90 

4.00 

3.12 

275.00 

520.  (X) 

60.00 

KM.  00 

25.00 

104.00 

60.00 

78  00 

80.00 

65.  (X) 

7.00 

1.30 

30.00 

.39.00 

30.00 

39.  (X) 

$49.(XX) 

160  (H) 

1,800  00 

120  (XI 

140  (XI 

1.5.">(l  (Kl 

1,01X1  (HI 

:).S.(KI 

18  (X) 

16  (XI 

7  .50 

6.(X) 

5.00 

4 .  ,50 

.3(ai  00 

110  0(1 

85  (K) 

70.00 

40  (XI 

15  00 

.30  (XI 

45  00 


8.00 
25.00 
2.00 


7.80 
15.60 
1.S2 


$10,000 

164.00 

4.000.00 

143  OO 

174  00 

8.000.00 

600  00 

20.00 

10  00 

6  00 

5.00 

5  00 

4  00 
2  .50 

60  (X) 
60.00 
60  (X> 
60  00 
.50  00 
10  00 

5  00 
65.00 

.70 
10  00 
20  00 
2. 50 


Totals 


$ri(3.IXMI 

2.5(1  (10 

6.2(XI  CO 

1.39  .50 

IIKI  (Ml 

1.7.50  (Ml 

1,2(MI  (Ml 

18  (XI 

25  00 

17  (Ml 

9  (XI 

7  75 

5  75 

3  .50 

no  00 

100  (Ml 

1,(MMI  IXI 

65  (X) 

20  (Ml 

6.50 

33  00 

55  00 

.40 

»  00 

16  (XI 

2  00 


$.3!XI,.545      $:i94.608      $479,446      $495,823      $511,467      $520,171       $538,491       $010,415      $078,827 


SEWKKS  IN  .^iKII.I.MAN  .sT  ,  .MVHTI.K.  NO.STRAND  AND  VERNON  A\'ES.,  BROOKLYN.  N.  Y. 


1141  lin.ft.  186-in.  w'wcr.  conduit  M-ctinn 
2167  Un  ft.  180-in.  sewer,  conduit  Miction 
1  storm-water  separator  A.  compleu- 
I  st/trm-water  separnt/ir  B.  complete 
I  Mtonii-waliT  M^parator  C,  complet*- 
I  inverted  siphon. .             ... 
.•Mfl  lin  It.  24-in.  pirx'  sewer 

45  lin  ft.  18-in   pijie  sewer 

1090  lin  ft.  l.Vin   pir«- "w.r. . 
2<175lirift.  12-in    pi,.- sewer. . 
100  1,1,1    ,,.,r.l.,,,.i  ..fMont.    . 
hn,u'-    '  

46  in  ,        ... 


'Irairu 


236  I. 

.3  »■».  r  l.^.-i,. 

1 1  s»'w,*r  l,(i,<irm  rr-conrifrt,-! 

1700  .M  n    Khntiiiir  and  )>ri 

4r»  M  ft    foundation  plank 

2tJ0  cii  yd.  rltum  H  concrete 

JO  ru  yd.  brick  nmsonry. . . 

Total. 


.\ 

B 

C 

0 

E 

F 

$112  (iO 

$ia5.oo 

$08  0(1 

$1.3(1  fXI 

$1:12  (XI 

$143  8(1 

98  (Ml 

1  HI  (Ml 

115  (XI 

l.5(X)  00 

2.5<X1  (XI 

l.5(X)  (Ml 

I.VXI  (XI 

1806  74 

2(MMI  (K) 

2.500  (XI 

1.300  (Xl 

12(X).(X) 

HI.VI  (Ml 

KMMI.fX) 

2(XXMX) 

1.31X1  rxi 

I2(MI  00 

I2.VI  on 

(XXXl  00 

37.50  00 

3«<X).00 

4712  .V) 

4  25 

4  .50 

5  .50 

12  (XI 

4  81 

3  fXI 

4  00 

5  (XI 

10  (X) 

4.03 

3  .50 

4  25 

9  00 

3  68 

2  .VI 

3  (M 

3  .VI 

1)  (X) 

1    .Vl 

1   .«! 

1   (XI 

1   8(1 

3  00 

.MMI  (Ml 

fi(XI  00 

300  00 

425  (Ml 

1 10  00 

.586  (Ml 

.5.5  (Ml 

,VI  (10 

60  flfl 

66  (X) 

67.00 

78  (Ml 

150  00 

180  00 

3(KI  00 

1 10  .VI 

7  50 

15  00 

2  .VI 

5  00 

I.Vl  (Ml 

00  00 

150  (X) 

ino  00 

60  (X) 

105  (XI 

50  (Ml 

:«i  00 

60  00 

40  (Ml 

25  00 

.01 

,37  .50 

36.00 

.30  00 

45  00 

39  (X) 

35.  (X) 

28  00 

46  (X) 

;i.5.flO 

30.00 

7.00 

7.00 

in  00 

8  00 

7.80 

10  IKI 

12  00 

12  00 

.35  (X) 
$600,406 

16  (X> 

15.60 

$381,795 

$418,6«2 

$131. .386 

$644,241 

$614,575 

H 

$175  00 

162.00 

2KO.0O 

leoo.n 

14t0M 

4Uo.ai 

200 

136  00 
06  00 
106.00 

em 

07.10 
30  00 
38.00 
6S.00 

IB.flO 

$eo3.8a» 


aiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiimiiiiiiiiiiiiiiiiiittiiiTiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM 


VL. 


vol. I  ML  HO 


AIKIL  2t,    19n 


MMBhR  17 


The    Recent    Standpipe   I'ailure  at 
Cairo,   111. 

By  (i.  ('.  ll.\iii:i;Mi:VHK* 

The  staiuliiiix'  of  llio  Cairo  Wain-  Co.  Tell  at  alxnit 
2:15  a.m.,  Feb.  11,  1!)13,  as  iiotoil  in  Engi.m:kiu\(J 
Xkws  of  Feb.  30,  1913.  The  standpipe  was  close  to  the 
piiinpiug  station  and  filter  house,  as  shown  in  Figs.  1 
aud  2.  It  was  built  in  1885  by  W.  B.  Maitland  &  Sou, 
coutractors.  at  that  time  of  Peoria,  III. 

Thoiv  wore  ;i7  courses  of  siilr  plntL's  ranging'  in  height 


liv.iii  llic  siirr.iic  ami  below  this  for  a  great  depth  it  is 
a  \('iv  line  sand.  In  constructing  the  standpipe  founda- 
tion eartii  was  excavated  to  a  diameter  of  2t  ft.;  piles 
about  35  ft.  in  Icngtii  were  driven  on  2-ft.  centers  and 
(111  oil  at  tiic  original  ground  surface  and  concrete  was 
plarcd  in  the  excavation  between  the  piles  to  their  tops. 
On  top  of  the  concrete  si.x  courses  of  Bedford  stone  about 
15  in.  thick  were  laid,  the  top  course  being  19  ft.  in 
diameter. 

The  slandpi])c  was  anchored  with  eight  2-in.  diameter 
anchor  rods  each  having  a  loop  eye  at  the  bottom  through 
which  was  placed  a  2-in.  bar.     These  bars  were  bedded 


Fig.  1.   Gexekal  View  of  Wimcckkd  Standpipe,  Cairo,  III. 


from  47  in.  to  491/2  iu.,  built  stovepipe  fasiiion.  lu 
1898,  five  courses  of  5  ft.  height  each  were  added  to  the 
standpipe,  making  a  total  height  of  175  ft.  All  vertical 
seams  were  double  riveted  and  all  horizontal  seams  single 
riveted. 

The  soil  on  which  the  standpipe  was  built  consists  of 
clays  of  varying  composition   for  the   first   twenty  feet 

♦Associate    in    Municipal    and    Sanitary    Engineering-,    Uni- 
versity  of   Illinois.    Champaign,    III. 


near  the  top  of  the  lowest  course  of  stone  and  one  bar 
found  was  3  ft.  6  in.  long.  Dimensions  of  the  standpipe 
are  given  in  Fig.  3.  It  is  sta'ted  that  the  standpipe  was 
jjainted  two  coats  at  least  once  every  two  years,  using 
mineral  aud-oil  on  the  outside  aud  red  lead  and  oil  on 
the  inside. 

The  standpipe  fell  to  the  northeast  and  in  falling  sep- 
arated into  several  sections.  One  section  wrecked  the 
machine  shop  of  the  water  company.     One  section  fell 
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across  the  Illinois  Central  R.R.  tracks,  blocking  traffic  for 
several  hours  and  wrecking  a  freight  car.  The  top  sec- 
tion fell  along  the  bank  of  the  Ohio  River  and  wrecked  a 
small  house  boat.  The  bottom  plate  was  detached  from 
the  side  plates  and  left  lying  on  the  foundation.  The 
location  of  the  fallen  standpipe  is  sho\ni  in  Figs.  1  and 
2.  The  sectioi  falling  on  the  tracks  was  moved  west  of 
the  tracks  before  the  photograph  reproduced  as  Fig.  1 
was  taken.  Water  from  the  standpi])e,  which  was  full  at 
the  time  of  the  accident,  was  deflected  by  the  foundation 


tered  Ohio  River  water  for  more  than  two  weeks.  The 
condition  of  the  foundation  and  plates  just  after  the 
fall  is  shown  by  Figs.  1,  3,  i,  5,  6,  7  and  8. 

The  standpipe  was  examined  by  the  writer  se\eral 
days  after  scrajiping  had  begun.  The  wasliing  away  of 
the  stonework  had  left  the  tops  of  a  few  piles  exposed  at 
the  location  shown  in  Fig.  5.  Those  numbered  1  and  2 
in  the  figure  were  fairly  solid  on  top,  but  the  tops  of  all 
other  piles  exposed  were  badly  decayed.  Measured  to  the 
highest  point  of  each  the  distances  down  from  a  level  with 


lower  5  Courses  cf  Shinclpipe 
De+ails    of  "Torn    Side    Pla+es 
F16.  4- 


Standpipe  -fTOnn  Wes+, 
Stowing  Breads   and 
also   Fwe  ThicKnesses 
F16.  3 


West  Side  of  Inlet  Opening 
Showing  CondVfion  of  besf 
of  remaining  S+onework 
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and  formed  two  main  current.^,  one  to  the  south  and  the 
other  slightly  south  of  west.  Many  of  tiie  stones  of  the 
foundation  were  washed  a  consideral)le  distance  away. 
Tiie  stream  of  water  to  the  south  and  the  stones  carried 
by  it  wreckeil  l>art  of  the  ]>umping  station,  as  shown  in 
Fig.  1.  The  stream  to  the  west  struck  a  house,  20x  Ml  ft. 
in  size,  of  light  construction,  moving  it  7  to  12  ft.,  as 
shown  in  Fig.  2.  The  upper  :?  ft.  of  the  clear-water  well 
was  badly  <lamaged.  The  gn-ntest  damage  was  the  break- 
ing of  a  water  pijie  that  carried  wash  water  to  the  filters. 
This    compelled    tli.'    wmI.t    .finoMnv   lo   furrjisb    iinfil- 


tiie  top  of  pile  Xo.  1  were:  No.  2.  i/g  in.;  Xo.  h.  ^Va  '"-^ 
Xo.  6,  5  in.  The  piles  along  the  opening  provided  for 
the  inli't  pijic  were  1  l/o  in-  t'l"  '"'""e  lower  Ibnn  jiile 
Xo.  1. 

The  upi>er  part  of  the  concrete  of  the  roundalion  was 
very  poor.  A  piece  of  wood  molding  was  driven  with 
a  brick  under  the  edge  of  the  stone  at  an  angle  of  about 
:t(l°  witii  the  vertical  to  tin-  depth  of  ;)<)  in.  Wlien  with- 
drawn it  was  covered  with  black  mud  an<l  grease.  In 
the  .stonework  there  were  some  large  spaces  between  the 
stones  not   entirely  filled   with   mortar.     The  condition 
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Fig.  9.    Looking  towakd  Founuaxion  and  Partly 
Wrecked  Pumping  Station 

Figs.  <s  to  10.    Views  of  Wue 


of  the  best  of  the  stonework  remaining  in  place  after 
the  fall  of  standpipe  is  indicated  in  Fig.  7.  The  west  part 
of  this  remaining  stonework  was  the  highest,  being  2  m. 
higher  than  the  center. 

The  bottom  plate  of  the  standpipe  was  torn  in  several 
places,  as  shown  in  Fig.  6.  The  angle  joining  the  bottom 
and  side  plates  of  the  standpipe  was  of  very  poor  steel 
and  it  was  badly  corroded  in  several  places  along  the  sur- 
face  of    contact    with   the   bottom    plate.      The    bottom 


Fig.  10.   (..KXEiiAL  View  of  Fallen  Standpipe  and 
OF  PfiiPixG  Station 

CKED   StANDPIPK   AT    CaIKO.  ll.L. 

edge  of  the  lowest  side  i^late  was  2  in.  above  the  bottom 
plate,  bringing  extra  stresses  on  the  angle  joining  the 
two.  Tiews  of  pieces  of  the  angle  are  given  in  Figs.  11 
and  12. 

Where  sections  separated  in  the  fall  it  was  by  shear- 
ing of  rivets  excepting  a  few  tears  1  or  2  ft.  long  and  a 
tear  about  half  way  around  the  standpipe  where  the  sec- 
tion that  fell  on  the  tracks  separated  from  the  section 
below.    A  number  of  the  plates  of  the  standpipe  were  torn 
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as  shown  in  Figs.  1,  3,  4,  8,  9  and  10.  Of  the  torn  plates 
most  of  the  damage  must-  have  been  caused  by  the  fall. 
The  hole  in  Course  33,  counting  from  the  bottom,  may 
have  been  caused  by  striking  a  corner  of  the  house  boat 
wrecked  by  the  standpipe.  In  addition  to  the  tears  shown 
in  Figs.  1  and  i  there  were  small  tears  in  the  lower 
courses  of  some  sections  evidently  caused  by  striking  the 
ground,  a  tear  caused  by  striking  the  freight  car,  and 
some  tears  in  plates  not  possible  to  locate  in  the  sketch. 
The  inside  of  the  lower  plates  was  almost  entirely 
covered  with  pits.  The  plates  towards  the  top  had  small 
areas  comparatively  free  from  pits.     In  general,  the  max- 


P"iG.  11.    KiVET  .\XD  Piece  of  Angle  .Toixixc.  BoTTOT^r 
.wn  Side  Plates,  Cairo  Stanupipe,  Showixg 
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imum  depth  of  ])ittiiig  was  yV  in.,  even  in  areas  which 
were  comparatively  free  from  pits.  In  Courses  30,  31, 
and  32,  counting  from  the  bottom,  and  to  a  limited  ex- 
tent in  other  places,  the  dei)th  of  pitting  was  I/4  in.,  en- 
tirely through  the  plate.  The  maximum  diameter  of  the 
hole  formed  by  the  pitting  was  1/2  in.  Most  of  the  holes 
were  in  the  Cour.se  31  from  the  bottom.  In  one  space  3 
ft.sq.  there  were  nine  open  holes,  and  as  many  more 
had  been  plugged.  Xo  tests  were  made  of  the  metal 
of  the  tank  ])hites  but  they  ap])eared  to  be  of  good  ,-teel 
or  at  least  of  fair  quality. 

That  the  thickness  of  metal  had  been  rediucd  ma- 
terially by  corrosion  was  shown  at  a  fracture  130  ft.  from 
the  liase,  where  for  a  distance  of  6  in.  the  average  tbick- 
ne.ss  was  %  i'l-  Some  rivet  heads  were  eaten  almost 
away,  the  damage  being  greatest  in  the  courses  when; 
pits  were  deepest.  A  photograph  of  a  rivet  is  shown  by 
Fig.  11.  In  general,  the  plates  v:^']■o  better  at  the  la))  than 
at  other  parts  and  where  rivets  f.-iili'il  in  flic  fall  it  was  by 
shear. 

In  determining  the  probable  cau.se  of  the  failure  several 
possible  causes  may  be  considered.  Few  peo])le  had  no- 
ticed any  perceptible  leaning  of  the  standpipe.  One  per- 
son who  passed  it  every  day  thought  it  had  leaned  in  the 
direction  opposite  to  that  in  which  it  fell.  In  ])ainting 
the  staiidjiipe  a  few  months  before  the  fall,  no  lean  was 
noticed.  The  city  engineer,  (ieorge  Dewey,  was  quite 
positive  the  standpipe  had  leaned  to  the  northeast  for 
some  time.  Xo  excavating  had  been  done  near  the  stand- 
pipe  since  twelve  years  ago,  when  the  dear-water  well  was 
built.  As  staled,  the  west  ])arl  of  the  foundation  in  place 
after  the  fall  was  2  in.  higher  than  the  center,  though 
(his  may  not  have  been  true  In-fore  the  fall.  When  water 
from  the  standjnpe  overflowed  it  ran  over  between  north 
and  east.  All  evidence  considered,  there  can  be  no  doubt 
tliat  the  standfiipe  leaned  slightly  to  the  northeast,  but 
not  cnoiigb  to  be  noticeal)le  to  the  average  person  or  to 
be  of  itself  dangerous  to  tbc  safety  <if  the  stnn(||>ii)e. 

At  the  time  of  failure  tbc  wind  was  blowing  four  miles 
))er  hour  from   the  northwest  and   the  niiiviminii   vcbicitv 


tor  February  had  been  2i  mi.  per  hr.,  so  the  wind  could 
have  had  little  part  in  the  immediate  cause  of  failure. 

The  temperature  for  February  had  been  somewhat  be- 
low freezing  to  Feb.  9,  but  the  minimum  for  Feb.  10  waS' 
.j5°,  so  ice  could  have  had  little  to  do  with  the  failure. 

There  is  a  possibility  that  the  first  failure  was  in 
Course  33  from  the  bottom,  where  a  plate  was  torn,  and 
that  the  resulting  reaction  threw  the  standpipe  to  the 
west  and  increased  the  strain  on  the  bottom  plates  on  the 
west  side,  but  it  is  more  probable  that  this  hole  was 
caused  by  striking  the  house  boat.  The  largest  hole  torn 
in  the  standpipe  was  on  the  west  side,  near  the  base,  and 
it  is  probable  the  failure  was  at  Point  A  as  indicated  in 
Fig.  4. 

As  stated  before,  the  concrete  of  the  foiiiulation  was 
very  poor,  and  the  tops  of  many  of  the  piles  had  decayed. 
This  resulted  in  a  settlement  around  the  opening  left  in 
the  stone  foundation  for  the  inlet  pipe  and  undoubtedly 
there  was  some  settlement  on  the  northeast  side.  This 
unequal  settlement  could  cause  considerable  strain  in 
anchor  rods  and  side  plates  without  allowing  the  stand- 
jjipe  to  lean  any  great  distance.  The  water  which  over- 
flowed the  standpipe  and  that  leaking  below  this  angle 
or  through  the  bottom  plate  may  have  been  a  factor  in 
the  destruction  of  the  foundation. 

Rupture  beginning  on  the  west  side  would  account  for 
the  location  of  the  fallen  parts,  the  bottom  being  carried 
a  little  to  the  east,  but  the  fall  of  the  upper  sections  being 
governed  more  by  the  leaning  of  the  standpipe  than 
was  the  lower  section.  The  ladder  which  was  attache<I 
on  the  west  side  of  the  standpipe  waa  well  under  the 
fallen  sections,  indicating  some  rotation  in  falling.  This 
might  be  caused  by  the  holding  of  the  anchor  bolts  on 
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east  aiul  southeast.  A  [loiiil  wliiili  is  iiilrn'sling.  tliougii 
it  aids  little  in  determining  the  cause  of  fiiilure.  is  liie 
location  of  the  to])  section  of  the  standpil>e.  When  the 
tailing  .standpipe  struck  the  freight  car  a  glancing  blow, 
as  indicated  in  Fig.  2,  it  would  tend  to  tlirow  the  stand- 
pipe  to  the  iicrlli  and  if  the  bottom  of  tlie  i>i|)c  wcvc  ro- 
tating to  tbc  MMilli  it  wnubl  lii'lp  lliis  tlirou.  As  the 
upper  part  fell  on  ground  probably  .'in  It.  Iiclow  Ilic  top 
of  the  car  there  was  time  during  tbc  fall  for  considcniblc 
movcnicnl  to  the  north. 


Ai.iil  -M.   lOl;^ 
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'I'd  Slim  ii|i:  The  bottom  anf;lo  of  the  slaiidpipe  was 
of  viTv  \nn>f  sirrl  Mild  at  till'  tiiiic  of  the  failuir,  due  to 
fraitiuv  and  corrosion,  jji-obably  liad  almost  no  strcnjrth. 
Tlu'  large  o])t'iiin<;  loft  for  the  inlet  jiipc  was  a  souree  of 
weakness,  es])ecially  when  the  stones  along  the  edge  of 
this  opening  settled.  The  I'duiidatidii  was  in  |)oor  con- 
dition. The  settling  of  the  I'diindat  iini  gave  the  standpipe 
a  slightly  leaning  position  and  the  iiiic\cn  surfan:  i-aused 
by  the  unequal  settlement  prcidiiced  liighei-  stresses  in 
some  anchor  rods  and  side  plates  than  wimld  he  indicated 
by  the  amount  of  leaning.  The  west  side  nf  the  foun- 
dation wa.s  ]>robably  highest  and  at  this  |)oint  the  origi- 
nal rupture  probably  occurred.  Some  plates,  e.specially 
those  about  50  ft.  from  the  top,  were  seriously  weakened 
by  corrosion.  Some  rivet  heads  were  eaten  almost  away. 
It  is  eoneluded  that  unequal  bearing,  slight  leaning  and 
the  weakness  of  the  bottom  angle  caused  a  rupture  at  the 
base. 

The  stand])ipe  had  deteriorated  seriously  before  the 
failure.  A  careful  inspection  would  have  revealed  its 
critical  condition.  It  woidd  be  of  great  advantage  to 
■water  com])anies  if  standpipes  and  elevated  tanks  were 
inspected  by  competent  persons  at  regular  intervals. 


[The  impression  in  Cairo  seems  to  have  been  that  the 
standpipe  bad  leaned  for  some  time,  as  is  shown  by  var- 
ious local  reports,  inchtding  a  statement  to  that  effect  in 
a  letter  which  we  have  received  from  the  city  engineer, 
as  given  below.  Assertions  to  the  contrary  are  made  by 
the  water  company  (as  noted  in  Mr.  Habermeyer's  arti- 
cle). Such  an  assertion  will  be  found  in  the  following 
e.xcerpts  of  a  letter  on  the  failure  sent  to  this  journal 
bv  C.  M.  Ross,  successor  to  T.  \V.  Gannon,  manager  o^^ 
the  Cairo  Water  Co. 

The  impression  that  the  standpipe  has  been  leaning  for  a 
considerable  length  of  time  is  without  authority.  From 
observations  which  we  have  made  at  our  plant  from  time  to 
time,  the  position  of  the  pipe  had  not  changed  in  the  least 
for  several   years. 

It  appears  to  have  simply  broken  from  the  very  bottom, 
tearing  away  from  the  bottom  steel  plate,  which  remained 
intact  on  the  foundation,  and  the  entire  pipe  fell  without  col- 
lapsing until  it  struck  the  ground.  It  fell  in  such  a  position 
that  it  broke  into  several  pieces  when  it  struck,  but  not  a 
single  ring  or  joint  showed  evidence  of  having  given  way 
until    after  it   had   fallen. 

The  standpipe  was  full  of  water  at  the  time  of  accident, 
which  was  our  usual  pressure.  The  condition  of  the  steel 
Is  excellent,  considering  the  length  of  time  it  had  been 
used,  which  is  due  largely,  of  course,  to  the  fact  that  it  was 
alw-ays    kept    well    painted    and    cleaned. 

As  stated  in  our  previous  letter,  we  account  for  the  failure 
of  the  foundation,  only  through  the  long-continued  high 
water,   which  must   have  weakent-d    it. 

A  theory  or  explanation  of  the  initial  cause  of  the 
failure  which  is  not  mentioned  by  Mr.  Habermeyer  is 
given  in  a  letter  which  we  have  received  from  (ieorge  P. 
Dewey,  city  engineer  of  Cairo.  This  e.xplanation,  to- 
gether with  remarks  on  the  alleged  leaning  of  the  struc- 
ture, follow^s: 

The  site  of  the  standpipe  was  only  about  150  ft.  from  the 
bank  of  the  Ohio  River.  This  bank  has  been  eroding  for 
some  time,  as  the  channel  of  the  river  hugs  the  Illinois 
shore  and  the  first  pier  of  the  Illinois  Central  bridge,  which 
is  only  about  five  or  si.x  hundred  feet  north  of  the  water- 
works and  about  a  hundred  feet  out  in  the  stream,  has  caught 
a  large  amount  of  drift  on  the  upstream  side  which  throws 
the  stiff  current  directly  into  the  bank.  This  erosion  to  the 
bank  keeps  the  stratum  of  sand  open  and  during  the  high 
stages  of  river  causes  sand  boils  on  the  inside  of  the  levees 
where  the  same  sand  stratum  comes  in  close  proximity  to  the 
surface.  A  large  number  of  these  sand  boils  developed  last 
spring    in    the   south    edge    of   the    ridge    on    which    the    water- 


works an-  liM'iiteil,  thcHe  bollH  hoInK  about  from  1200  !<■  2000 
ft.  West  of  the  works  and  near  the  center  of  town.  I  am  of 
the  opinion  Ihat  thi'  water  from  them  came  from  lh<-  river 
bank  In  the  nelKhborriood  of  the  water-workM,  and  that  from 
Ihat  cause  thi-  weakenlnn  of  the  standpipe  foundation  oc- 
fui'red. 

The  lean  had  been  noticeable  for  some  time  and,  1  believe, 
had  become  more  pronounced  durlntr  the  last  hlsh  water. 
The  lean  was  In  a  northerly  dln-ctlon.  and  It  Is  remarkable 
that  It  did  not  <lo  any  more  damage  than  It  did.  The  bottom 
plate  did  not  leave  the  masonry  foundation,  but  was  deta<h<d 
from  the  wall  plates  as  If  cut  off  and  th.'  bottom  plates  form- 
inK    the   wall   were   torn   In   two.   In   various   ways. 

The  water  was  nearly  all  discharged  near  the  bottom  with 
great  force,  demolishing  the  masonry  base  and  throwing  the 
large  stones  as  much  as  150  ft,  distant.  Some  of  the  large 
foundation  stones  were  thrown  In  such  a  way  as  to  demolish 
the  walls  of  the  pump  hou.se.  The  new  Allls-Chalmers  pump- 
ing engine,  installed  this  last  summer  at  a  cost  of  $40,000, 
was  covered  with  debris,  and  one  of  the  large  discharge 
pipes  was  broken.  As  soon  as  the  debris  was  cleared  away 
and  a  new  pipe  put  In  the  old  pump  was  put  to  work  and  the 
water  service  resumed.  Had  the  standpipe  fallen  in  any 
other  direction,  especially  east  or  south,  the  loss  would  have 
been  much  greater  and  the  city  water-supply  cut  oft  in- 
definitely. 

IIow  much  the  failure  was  due  to  foundations  weakened 
by  saturation  of  tiie  ground  and  how  much  it  was  due  to 
the  deterioration  of  the  metal  it  is,  of  course,  impossible 
to  state.— En.l 


The  (looil-KondK  Year  Buufc.  just  issubl.  by  the  American 
Highway  .\ssociation,  states  that  there  are  now  over  $400,000,- 
000  bonds  outstanding,  which  have  been  issued  by  states  and 
counties  to  pay  for  good  road  construction.  Of  the  entire 
mileage  of  public  highways  in  the  United  States.  It  is  now 
estimated  that  10.1%  have  been  improved  to  a  greater  or  less 
extent. 


The  PotaNh  DepositM  of  Death  Valley,  Cnllfornla.  are  re- 
ported on  in  a  preliminary  bulletin  of  the  U.  S.  Geological 
Survey,  which  has  recently  studied  the  general  locality  for 
the  possibility  of  deposits  here.  A  vast  amount  of  saline  ma- 
terial has  accumulated  on  and  beneath  the  floor  of  the  low- 
lying  desert  on  the  southeastern  borders  of  California,  known 
as  Death  Valley  and  it  was  logical  that  this  area  should  have 
been  one  of  the  first  to  attract  attention  in  the  country-wide 
search  for  soluble  potash  salts  (much  needed  in  the  manufac- 
ture of  commercial  fertilizer,  which  has  to  rely  on  the  product 
of  German  mines).  The  locality  examined  comprises  a  cen- 
tral area  of  crusted  salts  extending  for  many  miles  from 
north  to  south  in  the  lowest  part  of  the  basin.  At  the  very 
lowest  part  is  a  circular  area,  several  miles  across,  which  is 
usually  a  smooth  field  of  snowy  white  salt.  Occasionally  this 
is  flooded  by  storm  waters,  which  subsequently  evaporate  and 
leave  the  surface  white  again.  Beyond  this  smooth  ai-ea.  to 
the  north  and  south,  are  fields  of  rough  salt,  differing  prin- 
cipally in  that  the  salt  crust  has  been  gradually  broken  into 
calces  and  tilted  up  at  various  angles  and  has  not  been  in- 
undated. 

Three  test  wells  were  placed  in  the  area  of  smooth  salt 
in  the  lowest  depression  of  the  valley  and  a  fourth  in  the 
area  of  rough  salt  twenty  miles  north  of  the  others.  The 
records  of  all  are  very  much  alike  and  show  that  the  valley 
is  underlain  by  an  alternation  of  layers  of  silt  or  clay  with 
layers  of  rock  salt.  Salt  brines  were  encountered  at  several 
horizons,  but  no  one  of  these  was  under  such  pressure  as  to 
cause   it   to   rise   and    flow   out   the   well. 

The  potash  content  was  not  unusual  in  any  way.  being 
close  to  the  average  generally  found  in  natural  basins  of 
desert  regions.  No  shore  markings  or  evidence  of  deep  sub- 
mergence of  this  valley  have  been  discovered,  and  the  de- 
posits are  supposed  to  have  been  built  up  layer  by  layer,  a 
process  that  is  still  going  on.  A  vast  amount  of  saline  ma- 
terial is  accumulated  at  the  bottom  of  the  valley,  but  the 
mode  of  deposition  is  not  favorable  to  selective  crystallization 
on  a  large  scale.  Segregation  of  potash  perhaps  has  occurred 
in  the  several  layers,  but  on  a  scale  so  small  as  to  be  of 
doubtful  importance.  Unless  a  vast  body  of  material  has 
been  deposited  at  one  time  during  a  single  period  of  dessica- 
tion,  there  is  little  chance  for  the  various  dissolved  constitu- 
ents becoming  segregated  on  a  large  scale.  There  is  no  rec- 
ord of  the  drying  up  of  a  single  large  lake  in  this  valley. 
Such  a  condition,  however,  is  found  further  w-est,  at  Searles 
Lake,  and  others  may  occur  in  the  Western  desert  regions, 
although    not   now   exposed   at   the   surface. 
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Replacing  a  High  Timber  Trestle 
with  a  Steel  Viaduct 

The  Fort  Dodge,  Des  Moines  &  Southern  Ry.  is  an 
electric  road  (with  about  170  miles  of  line)  formerly  op- 
erated by  .steam.  In  1906  it  ado])ted  on  a  ])art  of  its  Hue, 
the  trolley  system  with  600-volt  direct-current  for 
operating  its  passenger  service  (the  freight  service  being 
still  handled  by  steam  locomotives),  and  in  1912  it 
adopted  1200- volt  direct-current  for  both  passenger  and 
freight  service.  Its  main  line  is  between  Des  Moines  and 
Fort  Dodge,  la.,  a  distance  of  86  miles.  About  2i/^  miles 
north  of  Boone,  la.,  the  line  follows  the  east  bank  of 
the  Des  Moines  River,  running  along  the  high  bhifPs 
at  a  considerable  height.  These  bluffs  rise  about  300  ft. 
above  the  river  and  are  cut  by  a  series  of  deep  ravines 
so  that  the  line  alternately  cuts  through  a  lih'.ff  and  spans 
a  n-.vine.  Theie  arc  five  ravines  in  the  courise  of  a  mile, 
and  these  are  crossed  by  timber  trestles  which  range 
from  40  to  156  ft.  in  heiglit  and  from  200  to  800  ft.  in 
length.  These  were  built  in  1903.  During  recent  years 
it  has  been  considered  wise  to  eliminate  these  trestles, 
both  for  the  safety  of  operation  and  as  a  permanent  im- 
provement to  the  line.  Tlie  smaller  ones  were  filled  in 
with   solid    emljankiiieiits   and    the    lartri'st    lias   been    re- 
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Fk;.   1.    TiMHicii  TnKSTLK  800   Ft.   Loni;  and 
156  Ft.  High 

<Now   replaced    bv   a  steel   viaduct.      Fort   Dodge,    Des   Moines 
&   Southern   Ry.    (electric).) 

placed  with  a  steel  viaduct.  This  trestle  was  800  ft.  long 
and  156  ft.  high  at  the  deepe.«t  point.  It  was  supported 
on  oak  piles  anil  built  of  frame  bents  with  12.\12-in. 
posts  and  12.\12-in.  caps,  and  was  well  braced 
with  6.\8-iii.  struts  and  sway.s.  The  bents  were  spaced 
16  ft.  apart.  The  trestle  contained  a  total  of  860,330 
ft.  I),  m.  of  timber,  5968  lin.ft.  of  piling  and  22.4  tons 
of  iron.  This  trestle  is  shown  in  Fig.  1.  The  new 
steel  structure  is  a  plate-girder  viaduct,  784  It.  long  and 
156  ft.  high,  with  spans  of  3•^  and  Hd  ft.  It  was  des- 
igned by  \V.  M.  Hughes,  of  Chicago,  as  Consulting 
Kngiiiecr  for  the  railway  ,and  was  built  and  erected  by 
the  American  Hridge  Co.  To  that  company  and  Mr. 
Hughes  we  are  indebted  for  informiition  and  plans.  Tiie 
descril)tion  of  the  construction  work  has  been  furnished 
us  by  ('.  J.  Steigleder.  .\ssistant  I^iigiiiecr  of  tiie  Ft.  I)., 
D.  M.  &  S.  l?y. 

fiKSKHAI.     DksiON     OF     StkKI.     \'|  .A  IHfl'. 

With  a  regular  train  service  at  two-hour  intervals  it 
was  nocessary  to  |)lan  the  reconstructir)n  work  so  as  to 
avoid  interferem-c  uilh  Inilllc  Scv.tiiI  iireliniinarv  snrvey-i 


were  made  to  determine  the  amount  of  grading  necessary 
on  different  locations,  and  it  was  decided  to  locate  the 
new  structure  alongside  of  the  old  one  (and  ti]H>u  the 
inner  or  up-hill  side  of  the  latter),  with  its  center  line 
14  ft.  from  that  of  the  old  structure.  This  left  the  deck 
and  track  of  the  trestle  undisturbed  and  open  for  traffic, 
atlhough  the  steel  towers  encroach  upon  the  lower  pan 
of  the  trestle.  This  arrangement  effected  an  improve- 
ment in  alignment,  as  at  the  north  end  it  enabled  a  re- 
\erse  curve  of  2i/2°  to  be  rectified  although  at  the  south 
end  it  gave  a  curve  of  5°  15'  instead  of  5°.  A  prelim- 
inary design  for  the  viaduct,  which  apparently  overlooked 
the  conditions  of  erection,  included  36-ft.  spans.  But 
this  would  have  involved  great  diffic-ulty  in  placing  the 
foundations  and  towers,  as  some  of  the  steel  bents  would 
have  been  close  to  or  coincident  with  the  positions  of 
the  trestle  bents.  In  Mr.  Hughes'  design  the  spans  are 
all  multiples  of  16  ft.  (the  spac'ing  of  the  trestle  bents) 
80  that  the  foundations  all  come  in  open  spaces  and  the 
tower  legs  interfered  only  m  ith  the  bracing  of  the  trestle. 
The  tower  spans  are  32  ft.  and  the  intermediate  spans 
80  ft.,  with  a  48-ft.  span  at  one  end. 

The  design  of  the  viaduct  is  shown  in  Fig.  2,  and  on 
this  is  shown  the  arrangement  of  the  concreting  plant, 
which  is  described  below.  Fig.  3  shows  the  typical  tower 
design.  To  the  girders  are  attached  bracket  frames  for 
tiie  trolley  poles,  there  being  a  bracket  at  one  end  of  each 
80-ft.  girder  and  the  48-ft.  girder.  Tiie  batter  for  the  sides 
of  the  towers  is  1  :  6.  The  girders  are  spaced  7  ft.  c.  to 
c,  and  the  48-in.  girders  of  the  tower  spans  have  end 
])edestals  to  bring  their  tops  level  with  those  of  the  90- 
in.  girders  of  the  longer  intermediate  spans.  The  struc- 
ture is  designed  for  the  live  load  of  Cooper's  E-45  classi- 
fication (two  156-ton  engines  followed  by  a  train  load  of 
1500  lb.  per  lin.ft.  of  track).  While  this  is  heavier  than 
would  i)e  required  for  the  present  equipment,  using  40- 
tiJii  Mild  70-ton  electric  locomotives  in  the  freight  ser- 
vice, it  was  considered  that  the  size  and  weight  of  such 
engines  is  likely  to  increase,  as  lias  been  the  case  with 
steam  locomotives.  The  dead  load  is  taken  as  1400  lb. 
per  lin.  ft.  of  track  for  the  80-ft.  spans,  1000  lb.  for  the 
32-ft.  spans  and  1200  lb.  for  the  48-ft.  end  span.  The 
.specifications  followed  were  tho.so  of  the  American  Rail- 
way Engineering  Association,  except  that  the  coluninB 
are  not  figured  for  traction  stresses  and  that  the  impact 
allowance  is  only  50%  of  that  given  in  those  specifica- 
tions. An  interesting  feature  of  the  steel  structure  is  the 
extensive  duplication  of  parts,  in  the  towers  as  well  as 
in  the  si)ans.  There  are  six  80-ft.  s]>ans.  seven  32-ft. 
tower  spans,  and  two  end  spans  of  48  ft.  (at  the  south 
end)  and  32  ft.  (north  end).  The  80-ft.  gird- 
ers were  rivclcii  tip  complete  in  the  shops,  and 
the  48-ft.  and  32-lt.  girders  were  riveted  com- 
plete and  assembled  in  pairs  with  bracing,  for  ship- 
ment as  completed  spans.  The  upper  sections  of  the 
l)ents  ( Nos.  5  to  10  inclusive)  were  all  made  alike,  the 
ililference  in  height  of  lient  being  made  in  the  bottom 
section.  Each  column  is  coniposcnl  of  two  15-iii.  channels 
with  an  18-in.  cover  plate  over  the  flanges  of  the  outer 
face,  and  a  l-in.  t'einl'iircing  bar  on  each  of  the  fliinges 
of  the  inner  face. 

Till  nature  of  the  gnnind  at  the  side  of  the  bridge  is 
complex,  being  composed  of  .several  forniati(uis  which 
range  from  soft  yellow  and  lilue  clay  to  rock.  .'\t  the 
bottom  of  the  ravine  and  in  the  bed  of  the  stream,  it 
consists  of  large  loose  boulder.s  and  gravel.     Beneath  thii 
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is  a   bliio   joiiil-(  lay    such    as    is   coninu.iily    fomi.l    over  this  f^MVo  ii  liciiriiiK  area  of  100  sq.  ft.     Tlio  safo  bcariiiK 

coal  measures.     The  yellow  clay,  beiiii,'  the  ujiper  forma-  on  hard  clay  is  from  4  to  6  tons  per  eq.  ft.,  thus  givjiif,' 

tion,  is  very  hard   when  dry.  hv.t  when  water  is  present,  an    allowahle   i)ressnre   of  from    100    to   600   tons.      The 

it  becomes  very  slipDery  ami  evideiires  (if  slip  can  he  r^een  larijest   pier  plai-e(|    was   .No.   !»    (I'ast),  liaving  a  footing; 
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in  several  places  on  the  hiliside.  It  was  thought  at  (li-st 
that  it  would  be  necessary  to  drive  piling  for  the  Joot- 
ings  of  the  abutments  and  pedestals,  with  the  exception 
of  those  pedestals  at  the  bottom  of  the  ravine.  Upon 
e.Ncavating  at  the  site,  it  was  found  that  by  going  deeper 
with  the  foundation,  a  good  bearing  could  be  obtained 
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without  piles.  This  was  done  and  the  excess  concrete 
used  over  the  original  plans  only  amounted  to  211  cu. 
yd.  The  piers  (with  one  or  two  exceptions)  were  de- 
signed with  a  footing  10  ft.  square  and  3  ft.  deep,  and  a 
])edestal  7  ft.  high,  4x4  ft.  on  top,  having  a  batter  of  -3 
in.  per  ft.  on  the  sides.     For  the  majority  of  the  piers. 


12x12  ft.,  ;  ft.  deep  and  a  pedestal    II    fl.  liigh,  the  total 
weight  being  aj)])roximatcly  !MI  tons. 

FoiiMM  AND  Concrete  Work. 

Tlu!  forms  for  the  pedestals  were  made  of  2x8-in.  lum- 
ber, dressed  on  one  side.  They  were  built  in  four  sec- 
tions, each  .section  forming  one  side  of  the  pedestal.  Two 
sections  were  cut  to  the  exact  dimensions  of  the  j'ier, 
while  the  others  were  made  to  overlap  the  inside  section, 
giving  room  for  a  2x4  in.  stop.  The  upright  studding 
was  of  2x4  in.  sticks,  one  placed  iu  the  middle  of  the 
form  section  and  one  at  each  edge.  Where  forms  higher 
than  7  ft.  were  used,  they  were  wired  across  the  inside 
to  keep  from  bulging.  Strap  bolts  were  fastened  to  the 
inside  corner  and  the  cracks  were  battened  with  lath  on 
were  bored  in  the  outside  section  to  receive  the  threaded 
ends  of  the  bolts,  and  hard  nuts  were  used  to  keep  the 
sides  in  place.  A  14-rouncl  molding  was  placed  in  each 
inside  corner  and  the  cracks  were  battered  with  lath  on 
the  outside.  Six  forms  were  used  on  the  work,  four  7 
ft.  high  and  two  9  ft.  high.  Where  forms  of  other  heights 
were  needed,  they  were  made  by  splicing  on  or  cutting 
off  from  tho.se  already  mado.  Fig.  4  shows  the  detail 
of  the  forms,  including  the  strap  bolts  and  hand  nuts. 

The  specifications  called  for  1:3:6  concrete,  except 
for  the  coping  course,  which  was  considered  the  top  of  the 
pedestal  (12  in.  thick)  and  was  made  1  :  2  :  4.  The  stone 
used  with  the  1:3:6  mixture  was  from  1  to  2  in.  in  larg-  ■ 
est  dimensions,  and  for  the  1:2:4  mixture  not  more 
than  1  in.  in  largest  dimensions.  All  stone  was  screened, 
no  crusher  run  being  used.  It  was  a  good  grade  of  lime- 
stone rock.  The  isand  was  taken  from  the  Des  Moines 
River  about  five  miles  up  from  the  site  of  the  bridge, 
using  a  standard  brand  of  cement.  The  water  was  se- 
cured from  a  creek  in  the  ravine,  a  7-hp.  gas-engine 
pump  being  used  to  force  the  water  up  the  hill  through 
a  fi/^-in.  pipe  into  storage  barrels  at  the  mixer.  The 
concrete  was  made  with  a  batch  mixer,  driven  by  a  6- 
hp.  engine  mounted  on  the  same  frame. 

Distributing  the  Coxceete. 

An  interesting  feature  of  this  work  was  the  manner  of 
placing  the  concrete.  Owing  to  the  steep  slope  of  the 
hill,  it  was  impracticable  either  to  move  the  mixer  down 
the  slope,  or  to  wheel  the  concrete  into  place.  The  most 
efficient  way  was  to  spout  it  and  this  was  the  method 
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used.  Half  of  the  piers  were  poureil  from  the  north 
end  of  the  bridge,  and  the  other  half  from  the  south 
end.  The  niLxer  was  mounted  on  blocks  and  a  platform, 
built  around  it  so  that  the  hopper  was  above  the  plat- 
form, just  about  the  height  of  a  wheelbarrow.  The  chute 
used  to  convey  the  concrete  was  of  Xo.  23  .sheet  steel. 
circular  in  form,  10  in.  diameter,  and  in  lengths  of  10 
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and  12  ft.  The  pipe  was  attached  to  a  small  wooden 
chute  at  the  end  of  the  hopper,  and  from  here  run  to  any 
desired  point.  It  was  supported  at  joints  by  wooden 
cross  frame.s,  or  by  brackets  tacked  to  the  batter  post." 
of  the  trestle.  At  the  end  of  the  })ipe,  a  curved  <oiinec- 
tion  was  used  to  turn  the  concrete  down  into  the  forms. 
The  spouting  is  indicated  on    Fig.   2.  and  the  concrete 
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mixer  and  s[)out  are  shown  in  Fig.  5.  For  bent  N'o.  S, 
the  concrete  was  delivered  liiroiigli  a  wooden  chute  from 
the  end  of  the  pipe  chute  just  beyond  bent  Xo.  !>.  For 
lK-!)t  Xo.  7,  the  concrete  was  wheeled  into  jilaie  from 
a  wooden  V)o.x  i-hu-ed  at  the  end  of  the  pine  chute  just 
beyond  berr  .\(,.  6  (Sf-e  Fig.  2).  This  type  of  pipe 
spouting  proved  satisfactory  where  the  diKtanco  was  not 


greater  than  2.50  ft.  and  the  grade  not  less  than  2-1° 
with  the  horizontal  (aboat  1  ft.  vertical  to  3.3  ft.  hori- 
zontal). When  on  a  less  grade  than  this,  the  concrete 
clogged  in  the  pipe  and  caused  considerable  trouble.  If 
it  clogged  so  that  any  amount  of  weiglit  would  come 
between  supports,  the  pipe  would  buckle  and  break,  mak- 
ing it  worthless  for  use  again.  Mr.  Steigleder  considers 
that  a  better  type  wonld  be  a  chute  made  of  similar  ma- 
terial, 10  or  12  in.  wide,  16  or  18  in.  deep,  open  at  the 
top  and  with  a  small  angle  running  along  each  edge. 
Occasional  spacer  angles  could  be  used  to  stiffen  it.  This 
pipe  or  chute  would  be  easy  to  handle  and  it  would 
give  access  to  the  concrete  flowing  in  it.  Another  good 
type  of  spouting  for  this  kind  of  work  would  be  a  wooden 
chute  in  12-  or  16-ft.  sections,  lined  with  sheet  iron.  The 
advantage  of  this  chute  would  be  the  saving  on  the  in- 
vestment, as  after  the  job  was  completed  the  lumber  could 
be  used  for  some  other  purpose. 

The  concrete  gang  was  composed  of  12  men  and  a 
foreman.  Two  men  were  used  in  spading  the  concrete 
as  it  was  placed,  one  on  water  and  dumping  cement,  one 
taking  care  of  the  mixer,  six  on  sand  and  rock,  and  two 
(•ar|ienters.     .\s  far  as  possible,  the  concreting  on  a  foot- 
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(The  erection  was  done  by  a  derrick  car  on  the  viaduct 
and  a  locomotive  crane  on  the  old  trestle  alongside  the 
viaduct.) 

ing  or  pedestal  was  continuous,  ami  only  in  one  or  two 
eases  were  joints  made  in  either.  From  f<nir  to  six  foot- 
ings were  run  at  a  time.  As  soon  as  the  first  two  of 
these  footings  had  .<et,  the  forms  for  the  pedestal  were 
l)laced  and  securely  braced.  After  being  braced,  the 
template  for  the  anchor  bolts  was  centered  and  tacked 
to  the  to|)  of  tile  pier  form.  The  anchor  bolts  were  then 
]>laced  in  the  template,  plumbed  and  wired  to  the  form. 
The  total  amount  of  concrete  in  the  foundations  was 
932  cu.  yd.    The  time  required  to  place  this  was  40  days. 

EitECTiON  OF  Steel  Stkucture. 

The  cut  at  the  north  end  of  the  bridge  was  excavated 
wiili  a  steam  shovel,  and  about  300  ft.  of  track  was 
laid  on  the  new  alignment.  This  track  was  used  for 
iiiiloading  the  steel  and  for  the  derrick  car  durinc  erec- 
tion, also  as  a  siding  when  necessary  to  clear  the  main 
line  for  trafTic.  The  erection  was  started  at  the  nortli 
end  and  carried  through  to  the  south.  The  first  32-ft. 
s|>an  and  the  first  bent  of  tower  No.  1  were  erected  by 
the  derrick  c.ir,  which  had  a  40  ft.  boom.  The  rest  of 
the  towers  were  erected  with  a  locomotive  crane  which 
worked  from  the  old  trestle.     The  tower  wa.s  first  erected 
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ami  thi'ii  llic  jjirdrrs  wxTt;  |iliui'<l,  the  tirs  ami  I'liils  Ueinj; 
laid  as  the  work  iirogroHsod.  Tlu'  inatciial  for  tlii"  tow- 
ers vas  rir.-t  lowered  throufih  the  side  of  the  trestle  by 
the  denick  car  (the  braeing  being  removed  as  necessary), 
and  was  then  picked  up  by  tiie  crane  and  bronght  into 
jilace.  After  a  tower  was  completed,  the  derrick  ear 
)ilaeed  the  80-ft.  girders.  These  girders  weighed  anprnx- 
imately  1()  Ions  each  but  no  special  apparatus  was  needed 
to  place  them,  as  the  boom  on  the  derrick  ear  was  kejit 
straight  ahead.  Fig.  6  shows  the  derrick  car  ])lacing  an 
SO-i't.  girder  on  the  third  span. 

Xo  dilliculty  was  e.NjJerienced  iu  ktoi)ing  the  line  open 
for  trallie.  The  track  was  cleared  ten  minutes  in  advance 
of  ail  regular  trains,  and  iu  i^ase  of  extra  trains  the  fore- 
inaix  on  the  Mork  was  iiotilied  of  their  approach  by  the 
dispatcher.  In  order  to  ])rotect  the  locomotive  crane 
from  the  1200-volt  current  on  the  trolley  wire,  a  breaker 
was  put  on  the  wire  and  llie  current  was  cut  off  while 
the  crane  was  working.  The  only  trouble  that  was  en- 
countered during  the  erection  of  the  steel  was  that  caused 
by  the  bracing  of  the  trestle  interfering  with  the  col- 
\imns  or  braces  of  the  steel  towers.  At  the  expense  of 
the  railway  company,  a  carpenter  gang  of  six  men  and  a 
foreman  was  kei>t  Imsy  cutting  away  the  old  woodwork 
as  required.  The  sway  braces  and  struts  that  were  cut 
were  not  replaced.  When  it  A^as  necessary  to  move  a 
post,  the  cap  was  jacked  up  atid  the  post  cut  and  then 
moved  and  blocked  into  place.  The  trestle  is  to  be 
wrecked  but  the  contract  for  this  work  has  not  been  let. 
The  best  of  this  timber  will  l)e  milled  and  then  disposed 
of,  while  some  of  it  will  be  used  in  repairs  to  other 
bridges. 

The  deck  of  the  viaduct  has  yellow-iiine  ties  SxS  in., 
10  ft.  long,  sized  to  7I/2  in.  Hook  bolts  are  placed  on 
every  other  tie  and  the  rails  spiked  to  all  ties.  The 
guard  rail  is  6x8  in.,  boxed  1  in.  over  each  tie.  Three 
steel  guard  rails  are  laid  between  the  track  rails.  The 
third  guard  rail  is  placed  in  the  center  of  the  track  and 
provides  an  extra  precaution  in  case  a  motor  casing 
should  drop  as  a  car  is  crossing  the  bridge. 

The  riveting  was  done  with  compressed  air,  the  power 
for  the  compressor  being  supplied  part  of  the  time  by 
the  engine  on  the  derrick  car  and  the  rest  of  the  time 
by  a  gas  engine.  From  12  to  18  men  were  used  during 
erection,  and  from  10  to  12  during  riveting.  The 
bridge  was  erected  complete  before  the  riveting  was 
started.  From  three  to  four  gangs  were  used  to  drive 
the  rivets,  the  greatest  number  driven  in  one  day  being 
1020,  with  three  gangs  working.  The  time  required  to 
unload  the  steel  and  erect  the  bridge  complete  (including 
the  placing  of  the  ties  and  rails)  was  95  days.  The  con- 
tract for  the  foundation  was  let  to  A.  W.  Merrick,  at 
Boone,  la.  The  excavation  was  done  by  the  railway  com- 
pany. The  painting  was  included  in  the  contract  for  the 
erection. 


Pnintine  <'t  th.-  Pnniimn  Lnvk  (intes  is  noted  in  tlic  "Canal 
Record."  Mar.  6.  1913.  At  present  the  worli  is  confined  to 
the  interior  surfaces  of  leaves.  There  is  a  preliminary  wash- 
ing: of  the  steel  to  make  the  paint  adhere  better.  Then 
there  is  the  application  of  a  "bitumastic  enamel"  to  an  av- 
erage thickness  of  |V  in.  This  type  of  paint  has  been  used 
on  the  interior  of  the  sea-going  section  dredgres  "Culebra"  and 
"Caribbean"  and  has  worn  well  during  six  years  of  service. 
This  interior  painting  is  being  done  by  the  lock-gate  con- 
tractor under  a  sub-contiact.  The  exterior  paint  has  not 
been  fixed  and  will  be  purchased  by  the  commission  but  ap- 
plied  by   the  contractor. 


A  New  Recording  Differc-ntial   Pres- 
sure Ga^e- 

Design  of  a  line  of  recording  diirerential  pressure  gages 
has  recently  been  coini)leted  by  I'rof.  W.  JI.  Bristol,  of 
Waterbiiry,  Conn.,  to  meet  the  demand  for  service  with 
"\'enturi  meters,  ])itot  tubes,  orifices,  etc.,  in  the  measure- 
ment of  How.s  of  steam,  gas  and  air,  as  well  as  water  and 
other  liquids. 

The  Jiiechanism  cnijiloyetl  is  a  development  of  earlier 
arrangements  of  hollow  springs  or  diaphragm  chambers 
bearing  ])ressure  on  the  interior  ami  showing  pressure 
changes  by  changes  in  shajje,  which  movements  are  com- 
municated to  a  ])ointer  or  pen  ann.  With  a  diflerential 
gage,  it  is  desired  to  measure  the  difference  in  pressure 
between  a  greater  and  a  les.ser  pressure.  The  one  is  ap- 
plied to  the  interior  and  the  other  to  the  exterior  of  the 
hollow  spring  or  diaphragm  chamber;  the  corresponding 
movement  of  spring  or  diaphragm  is  proportional  to  the 
difference  between  the  two  pressures.  Various  attempts 
have  ])reviously  been  made  to  accomplish  tiiis  end  bv  in- 
closing the  hollow  spring  or  chamber  in  a  casing  and 
communicating  its  movement  mechanically  to  the  exterior 
through  the  casing  walls,  but  the  differences  in  pre.ssures 
have  been  small  to  render  negligible  the  friction  of  stuf- 
fing boxes  or  equivalent  devices.  Prof.  Bristol  has  used 
this  type  of  movement,  but   has  devised   for  the  casino- 
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a  practically  frictionless  sealed  bearing  for  the  pointer- 
or  pen-arm  shaft.  As  shown  in  the  accompanying  fig- 
ure, a  small  shaft  bearing  the  arm  passes  through  a  long 
fixed  tube  or  sleeve  and,  fitting  closely  therein,  oil  or 
other  liquid  may  be  used  to  fill  the  annular  interstice 
This  supports  the  shaft  and  renders  the  joint  very  nearly 
frictionless  to  rotation  while  capillary  forces  make  it 
also  pressure  tight. 

Where  there  is  danger  of  applying  the  full  pressure; 
to  one  side  or  other  of  the  hollow  spring  or  chamber, 
which  might  result  in  wrecking  the  gage,  a  safety  ap- 
pliance is  attached.  As  shown  in  the  accompanying- 
figure,  the  two  pressure  leads  carry  outlets  which  are 
joined  by  a  U-tube.  X'ear  the  top  of  the  F-tube  are 
chambers,  either  of  which  has  sufficient  capacity  to  hold 
all  the  liquid  contained  in  the  U.  When  pressure  is  com- 
municated to  one  lead  and  not  to  the  other,  the  F-tube 
is  cleared  of  liquid  and  full  pressure  is  communicated 
to  both  sides  of  the  spring  or  diaphragm  chamber. 
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Stream  Gaging  Stations  as  Component 

Parts    of    Water-Power  and  Other 

Hydraulic  Works 

By  John  C.  Hoyt* 

Until  recently  stream-flow  data  have  been  used  prin- 
cipally in  determining  the  feasibility,  the  capacity  and 
the  design  of  various  types  of  hydraulic  plants  whose 
successful  operation  must  depend  on  the  flow  of  streams. 
There  is  now  a  large  and  growing  demand  for  these  data 
for  use  in  connection  with  the  operation  of  such 
plants. 

In  the  production  of  hydro-electric  power  full  data  in 
regard  to  the  quantity  and  di.stribution  of  the  water- 
supply  are  at  all  times  essential.  These  data  not  only 
form  the  basis  for  the  operation  of  the  wheels  and  for 
estimating  their  working  efficiency,  but  are  also  neces- 
sary for  the  equitable  distribution  of  a  supply  of  ^vater 
that  must  be  utilized  by  several  plants.  On  irrigation 
projects  records  of  stream  flow,  both  for  the  source  of 
supply  and  for  the  various  distriljuting  canals,  are  funda- 
mental to  the  equitable  distribution  of  the  water  and  the 
determination  of  the  seepage  and  other  losses  which  af- 
fect the  successful  and  economic  operation  of  the  sys- 
tem. For  municipal  water-supplies,  navigation,  storage, 
and  other  hydraulic  works,  records  of  flow  are  becom- 
ing more  important,  and  with  the  present  intensive  de- 
velopment of  surface  waters  these  data  will  be  essential 
to  the  operation  of  all  types  of  hydraulic  plants. 

The  need  for  stream-flow  data  in  connection  with  hy- 
draulic operations  has  been  met  in  various  ways.  At 
power  plants  data  have  been  obtained  from  records  com- 
puted from  wheel  ratings,  and  from  flow  over  dams  and 
through  waste  channels,  and  some  estimates  have  been 
based  on  electrical  output;  at  irrigation  i)rojects  head- 
gates  and  other  existing  structures  have  been  rated ;  and 
for  other  uses  various  expedients  have  been  adopted,  the 
choice  depending  on  the  character  of  the  plant.  Data 
obtained  by  any  of  these  methods  will  always  be  more 
or  le.ss  unsatisfactory  on  account  of  the  many  uncertain 
and  changing  conditions  wliich  affect  their  accuracy, 
and  they  can  never  replace  records  derived  from  observa- 
tions at  properly  selected  current-meter  gaging  stations, 
which  at  ail  times  afford  data  sufficiently  accurate  to  de- 
termine any  of  the  various  factors  involved  in  hydraulic 
operations. 

In  designing  hydraulic  plants  stream-flow  data  arc 
used  to  determine  tiie  quantity  and  distribution  of  the 
water  which  will  be  available  when  the  plant  is  in  oper- 
ation. In  such  designs  a  liberal  factor  of  safety  must 
be  allowed  to  provide  for  the  wide  variations  which  occur 
both  in  the  total  flow  and  in  its  daily  distribution  from 
year  to  year.  The  total  annual  flow  of  a  stream  nniy  be 
50  lo  75%  greater  or  smaller  than  the  mean  annunl  flow 
for  a  series  of  years  and  extreme  floods  and  dnnigiits 
may  vary  as  much  as  loo^f  from  the  average  high  and 
low  waters.  Therefore,  so  great  refinement  in  data  is 
not  essential  when  the  records  are  to  be  used  for  design 
as  when  they  are  to  be  used  for  operation. 

In  operating  a  plant  it  may  be  necessary  to  know  pre- 
cisely the  conditions  of  flow  that  e.vist  nt  any  time  dur- 
ing tile  day.     Oaging  stations  to  o))tain  data  for  opera- 


tion must,  therefore,  be  equipped  and  maintained  to  pro- 
vide records  of  a  high  degree  of  accuracy. 

The  gage  heights  must  be  recorded  by  an  automatic 
gage  so  that  the  record  may  be  available  at  any  time  and 
errors  due  to  diurnal  fluctuation  in  stage  eliminated. 
Xot  uncommonly  the  difference  between  estimates  of  dis- 
charge determined  from  hourly  readings  on  a  recording 
gage  will  vary  75%  from  those  obtained  by  one  or  two 
gage  readings  a  day,  as  shown  on  the  typical  gage  height 
curves  reproduced  herewith.  The  discharge  measurements 
must  be  made  with  exceptional  care  in  order  that  no  ap- 
preciable errors  may  be  introduced  into  the  rating  table. 

Special  care  must  also  be  taken  in  selecting  the  point 
for  making  the  measurement  and,  as  a  rule,  it  will  be 
foiuid  necessary  to  install  a  cable  and  car  from  whicli 
ihe  measurements  can  be  made.  The  cost  of  such 
a  station  with  the  most  modern  equipment  will  range 
from  $10110  to  $1500,  the  exact  amount  depending  on 
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local  conditions,  and  is  small  compared  with  the  toin 
cost  of  most  hydraulic  plants  and  the  importance  ol' 
these  records  in  its  ()i)eration. 

That  the  average  engineer  does  not  a])i)reciatc  the 
im])ortance  of  stream-flow  data  in  connection  with  tlic 
operation  of  hydraulic  works  is  evident  from  the  fact 
that  only  exceptionally  is  suitable  provision  for  stream 
measurement  inadi'  in  the  design  and  original  construc- 
tion. Among  the  ic(iuests  received  by  the  Water  He- 
sources  Branch  of  tlie  (Geological  Survey  for  cooperation 
in  the  collection  of  stream-flow  data  for  operative  i)ur- 
poses,  requests  for  data  for  determining  the  efficiency  of 
wheels  at  jiower  ])lants  are  common,  and  in  jiractically 
every  ease  a  gaging  station  nnist  be  established,  to  de- 
termine the  quantity  of  water  available  with  any  reason- 
able degree  of  accuracy.  If  such  a  station  had  been  con- 
sidered in  designing  the  ])hint  much  more  satisfactory 
results  could  ha\e  l)een  obtained  at  a  much  less  expense, 
as  in  tlie  construction  of  most  plants,  a  gaging  section 
can  be  provided  for  with  l)ut  little  extra  work. 

The  same  lack  of  provision  for  collecting  stream-flow 
data  is  found  in  connection  with  the  operation  of  various 
irricration  projects.  The  designing  engineers  Inive  evi- 
dently overlooked  the  fact  that  tlie  success  of  a  ])lant  do- 
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]n'ii(ls  larp'ly  mi  the  roadiuess  with  which  the  works  may 
1)1'  operati'd  mul  tht-  hiirdeii  of  this  oversiffht  must  be 
hornc  hy  tlu>  (iperatiiifi;  eiijxiiiccr.  Willi  tlio  iiicroased  de- 
\clo|imciit  111'  the  wator  resdiircrs  el'  ihc  couiilry  the  value 
(>r  waUT  has  risen  rapidly,  so  tlial  supplies  whicli  were 
fiiriiierly  considered  aliuiidaiit  now  have  to  hi;  conserved 
and  used  with  discretion.  Legal  dillicidties  frequently 
occur  and  the  adjudication  of  water  rijjlits  is  one  of  the 
dillioult  ]ir()hlenis  wiiich  many  coniimuiities  nuisl  now 
solve.  In  iii'dcr  to  he  prepared  foi'  any  contini;ency  the 
owners  of  all  plants  and  i)rojects  which  depend  on  the 
flow  of  water  in  streams  for  their  successful  operation 
should  keep  hoth  for  their  present  and  future  needs  ac- 
curate \vater-sup])ly  records,  while  provision  for  the  col- 
lection of  stream-flow  data  should  he  considered  both 
by  the  designing  and  the  constructing  engineer. 


Algae 


Reservoir 


in    the  Water-Works 
at  Quincy,  111.'' 

By    W.    R.   GELSTONt 

There  was  published  in  "Engineering  News."  June  9.  1898, 
an  interesting  article  by  Dow  R.  Gwinn  ["Covering  a  Storage 
Reservoir  at  Quincy,  III."].  I  quote  from  Mr.  Gwlnn's  ar- 
ticle: 

The  reservoir  was  constructed  in  1S81-2,  and  is  415x317  ft. 
at  the  top  and  26  ft.  deep.  The  excavation  maae  the  embank- 
ments. The  inside  slope  was  puddled  to  a  depth  of  9  in.  and 
a  dry  limestone  wall  1  ft.  deep  was  laid  on  the  puddle.  The 
bottom,  which  is  sandy  clay,  was  puddled  to  a  depth  of  1  ft.; 
the  leakage,  if  any.  is  extremely  small. 

A  vegetable  growth  has  given  us  considerable  trouble  dur- 
ing the  summers,  especially  since  we  began  filtering  the  wa- 
ter before  pumping  it  into  the  reservoir.  The  character  of 
the  vegetation  was  not  always  the  same;  one  year  it  was  a 
mossy  growth,  but  the  last  two  summers  the  growth  was 
about  the  size  of  the  head  of  a  pin,  nearly  globular  and  light 
green    in    color. 

A  wooden  roof  was  built  over  the  reservoir,  presumably  in 
1897  or  1S9S.  This  was  removed  in  190tn.  because  the  wood 
was  becoming  badly  decayed  and  dropping  into  the  water, 
giving   it   a   disagreeable    taste. 

In  July,  1907.  the  gate  valve  controlling  the  flow  of  water 
into  the  reservoir  was  closed  and  the  water  was  treated  with 
copper  sulphate  in  the  proportion  of  1  to  365.000  parts  of 
water.  It  was  allowed  to  stand  30  hours  and  was  then 
drained  through  a  pipe  provided  for  that  purpose.  An  at- 
tempt was  made  to  clean  the  interior,  but  it  was  not  very 
satisfactory  on  account  of  the  mud  in  the  bottom.  No  trouble, 
due    to    algae,    occurred    during    this    season. 

Beginning  in  the  spring  of  1908,  we  adopted  the  policy  of 
treating  the  reservoir  with  copper  sulphate  (1  to  5.000,000 
parts)  and  repeating  the  treatment  every  four  weeks  during 
the  warm  season.  There  were  eight  or  nine  treatments  each 
year,  the  first  being  given  in  March  or  April  and  the  last 
in  October  or  November.  These  treatments  were  always  given 
as  early  in  the  day  as  possible,  after  the  pumps  were  started, 
and  without  shutting  off  the  reservoir  from  the  distribution 
system.  The  pumping  plant  was  then  kept  in  operation  about 
36  hours,  so  as  to  hold  the  treated  water  in  the  reservoir 
until  there  was  no  danger  of  the  consumers  noticing  an  un- 
usual taste. 

This  method  of  treatment  has  been  very  satisfactory  and 
until  the  latter  part  of  the  summer  of  1912  there  was  no  evi- 
dence of  any  objectionable  growths  of  any  kind.  The  first 
Indication  of  such  growths  came  in  August  and  September 
when  there  were  a  few  small  patches  of  floating  vegetable 
matter  (none  larger  than  3  or  4  sq.in.).  and  the  rip-rapped 
slopes  were  covered  just  under  the  "water  with  a  thin  layer 
of  green  moss  from  which  bubbles  were  rising  to  the  surface. 
At  this  time  the  water  had  no  disagreeable  taste  or  odor.  We 
continued  the  regular  treatments  and  detected  no  change  in 
the  condition  until  a  week  after  a  treatment  which  was  given 
Oct.  8.  At  this  time  there  was  a  distinct  odor  which  was 
quite  noticeable  in  the  street  adjacent  to  the  reservoir  and 
the  surface  of  the  water  had  an  oily  appearance.  -Another 
treatment  was  given  Oct.  IS.  and  conditions  were  much  im- 
proved. The  odor  was  eliminated  and  the  latter  was  quite 
palatable.      There   were   very   few,   if  any,   complaints  because 


•Abstract    of  a   paper   read   at    the   annual   meeting  of   the 
Illinois  Water  Supply  Association  at  Urbana,  111.,  Mar.   11.   12, 

tSuperintendent,    Citizens    Water    Works    Co..    Quincy.    111. 


of  the  condition  of  the  water.  It  Im  poHHlble  that  only  the 
water  near  the  surface  wiiH  affected  and  that  none  of  the 
algae-laden  water  wan  ilrawn  out  into  the  diHtrlbutlon  »yii- 
tem.  During  thiH  pi-rlod,  we  were  pumpInK  12  to  14  hourH 
each  day,  not  much  water  was  UHi'd  from  the  reservoir  and 
the    stored    water   did    not    reach   all    portions   of   the   city. 

Our  serious  trouble  came  during  the  holidays,  when  the 
consumption  of  water  decreased  considerably  and  we  were 
not  obliged  to  keep  the  pumps  running  full  time  to  maintain 
the  supply.  After  a  shutdown  of  one  day.  complaints  began 
to  come  in  from  all  sections  of  the  city.  Some  of  the  com- 
plaints were  due  to  a  taste  of  bleaching  powder,  but  most  o( 
them  were  undoubtedly  due  to  some  other  cause.  The  water 
In  the  reservoir  looked  good  and  tasted  good.  We  therefore 
decided  that  the  mains  needed  Hushing.  A  very  thorough 
flushing  of  the  mains  in  a  certain  district  south  of  the  reser- 
voir only  increased  the  disagreeable  taste  and  odor.  A  sam- 
ple of  water  was  then  obtained  from  near  the  bottom  of  the 
reservoir  and  It  had  a  very  disagreeable  taste.  There  was 
some  Ice  in  the  reservoir,  but  this  was  broken  up  and  the 
water  was  given  a  dose  of  one  part  copper  sulphate  (1  to 
3.000.000  parts).  This  put  the  water  In  excellent  condition 
again  and  all  complaints  ceased  after  flushing  the  mains 
thoroughly  around  the  edge  of  the  system  to  draw  out  the 
dead    water    in    the   mains. 

Since  our  treatment  of  the  reservoir  was  essentially  the 
same  in  1912  as  during  the  four  previous  years  when  we  had 
no  indications  of  algae  growths,  we  have  been  unable  to  ex- 
plain satisfactorily  the  reason  for  this  trouble.  Perhaps  the 
weather  conditions  were  more  favorable  for  such  growths 
in  1912  than  in  previous  years.  Perhaps  a  water  coagulated 
with  sulphate  of  alumina  is  more  susceptible  to  such 
growths  than  a  water  coagulated  with  sulphate  of  Iron 
and  lime.  If  this  is  true,  we  have  probably  found 
the  reason,  because  we  discontinued  the  use  of  the  Iron 
and  lime  treatment  in  March,  1912,  and  (with  the  excep- 
tion of  a  few  days)  have  used  alum  ever  since.  It  is  also 
quite  possible  that  this  trouble  came  from  organisms  in  the 
river  water,  which  found  their  way  through  the  filters  and 
eventually  reached  the  reservoir.  As  we  do  not  have  the 
necessary  equipment  for  making  the  microscopic  examina- 
tion, no  attempt  was  made  to  identify  any  organisms.  Our 
filter  wash  records  for  the  year,  however,  indicate  an  unusual 
clogging  of  the  filters  from  some  cause,  during  the  latter  part 
of  October,  November,  and  the  first  15  days  of  December. 
During  a  part  of  this  period,  the  average  length  of  time  of 
operation  between  washes,  was  reduced  over  half  and  it  was 
necessary  to  wash  some  of  the  filters,  which  contain  fine  sand, 
every  three  hours.  During  the  five  years  covered  by  this 
paper  the  reservoir  has  been  well  stocked  with  fish.  It  is 
possible  that  the  spawn  is  killed,  but  even  the  recent  heavy 
dose  of  1  part  of  copper-sulphate  to  3.000,000  parts  of  water 
did  not  kill  the  fish.  From  our  experience,  we  believe  that 
we  can  safely  increase  the  copper  to  1  part  in  4,000,000  parts 
of   water. 


The  Purchase  of  Street-Railway  Power  has  been  under- 
taken by  the  Cleveland  (Ohio)  Ry.  Co..  which  is  giving  up 
the  generation  of  its  own  electrical  energy.  It  is  under 
contract  now  to  purchase  11.000- volts,  three-phase.  SO-cycle 
power  from  the  Cleveland  Electric  Illuminating  Co.  This 
will  be  supplied  to  four  substations  equipped  with  rotary 
converters  of  special  design,  and  storage  batteries.  The 
initial  equipment  of  these  stations  will  aggregate  15,500 
kw.  converter  capacity  with  a  possibility  of  increasing  this 
to  25.000  kw.  Graphical  and  numerical  records  are  to  be 
kept  by  the  substation  employees,  and  forwarded  to  the 
railway  company's  power  department  each  day  for  totaliz- 
ing. .A.S  an  aid  to  efficient  operation  the  substation  records 
will  also  show  plotted  the  capacity  of  machines  running  at 
each  hour,  so  that  it  will  be  evident  what  approach  is  ob- 
tained to  full  load  on  the   equipment  in  service. 

Soreeulnir  the  Sewage  and  factory  wastes  discharged  into 
the  "Bubbly  Creek"  arm  of  the  Chicago  River  by  the  stock- 
yards and  packing  houses  is  to  be  tried  as  a  means  of  avoid- 
ing the  deposit  of  solid  matter  in  the  river  and  the  drainage 
canal.  Chemical  and  sedimentation  treatment  have  been 
proposed  by  the  Sanitary  District  of  Chicago,  in  order  to 
improve  the  character  of  the  discharge  from  a  sanitary  stand- 
point, but  at  present  only  the  screening  will  be  tried.  There 
will  be  two  rotary  screens  of  the  Weand  type;  one  will  handli 
the  sewage  from  four  of  the  larger  packing  houses,  and  the 
other  will  handle  that  from  the  pens  of  the  stock-yards  This 
installation  is  experimental,  and  if  it  proves  successful  it  is 
probable  that  all  of  the  sewage  will  be  treated  in  this  way. 
No  plans  have  been  made  as  yet  for  the  disposal  of  any  large 
body  of  solid  matter  removed  by  the  screens. 
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The  Wabash  River  Flood,  March  21- 
April2,  1913 

By  R.   L.  Sackett* 

A  series  of  heavy  rains,  extending  over  the  entire 
drainage  area  of  the  Wabash  River,  commenced  Mar.  21 
and  continued  at  intervals  until  Mar.  26,  raising  the  river 
to  unprecedented  heights,  causing  the  loss  of  many  lives 
and  the  destruction  of  several  million  dollars  of  property. 

Previous  floods  which  did  much  damage  occurred  June 
11,  1858,  Aug.  5,  1ST8_,  Feb.  17,  1883,  and  Jan.  20,  1907. 
The  flood  just  passed  reached  a  mark  22  in.  higher  than 
the  record  of  1883  at  Lafayette.  Ind.,  and  exceeded  all 
records  at  Peru  and  Logaiisport  by  as  high  as  8  ft.    The 


York  harbor,  is  about  1000  ft;  at  Huntington,  699  ft.; 
at  Loganspcrt,  583  and  at  Lafayette,  500  for  low  water. 
Rainfall  data  preliminary  to  the  hydrograpli.  Fig.  :'.. 
are  given  in  Table  L 

T.^BLE  I.     R.\IN'FALL  D.\TA  OVER  WABASH  RH  ER  DRAINAGE  ARKA 
(Measured  by  E3iperiment  Station  at    Purdue   University) 

Date  Inches 

A verace  annual  precipitation .50 

Greatest  annual  precipitation,  1909 5o 

Greatest  monthlv  precipitation  June,  1902 11  37 

Greatest  precipitation  in  24  hr.,  Aub.  12,  1912 4  30 

Rainfall  for  March,  1913 7,0,5 

The  hyilrograph  shows  a  remarkal)le  rehitionship  be- 
tween rainfall  and  runoff  for  a  watershed  of  this  area — 
7300  sq.nii.  From  Mar.  1  to  Mar.  20  inclusive,  only  0.94 
ill.  of  rain  fell.  From  Fig.  3  it  is  apparent  that  accord- 
ing to  the  goveninient  rain  gage  at  Purdue.  mikI  a  private 
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LAFAYETTE 

]■'!(;.  2.    The  Tiii;i;i:  Bridges  across  the  Wabash 
AT  Lafayette 


flood  of  1883  was  jiroduced  at  Lafayette  by  an  ice  jam 
which  formed  about  a  mile  below  the  city.  The  damage 
done  was  due  to  slack  water,  while  the  present  flood 
caused  the  partial  de,stru(;tion  of  three  large  steel  bridges 
by  extraordinary  erosion  of  the  river  bottom  in  the  re- 
stricted sections. 

One  student  lost  his  life  in  an  attempt  to  rescue  men 
marooned  on  the  Brown  .St.  levee,  when  the  latter  washeti 
out  on  the  west  of  them  and  the  bridge  fell  on  tiie  east 
of  them.  High  water  clo.sed  the  gas  works,  the  two  w.iter- 
works  pumping  stations,  the  city  heating  and  light- 
ing ])lant  and  many  industries;  one  light  and  power 
plant  continued  in  operation  altiiough  its  condensers  and 
pumps  were  under  7  ft.  of  water. 

The  drainage  area  with  its  tributaries  above  Ijafayette, 
as  shown  in  Fig.  1,  includes  an  area  of  about  7300  sq.mi., 
of  which  400  are  in  Ohio.  The  whole  of  this  area  is  in 
a  glaciated  area,  the  depth  gradually  decreasing  east  of 
this  ])oiMt  until  near  Ijfjgans|)ort,  Ind.,  the  bed  of  the 
river  is  in  rock.  East  of  that  point  the  deposit  varies 
in  thi'-knesH. 

'I'he  drainage  art-a  is  jiractically  clear  of  forests  and 
under  cultivation.  The  average  fall  of  the  river  is  aliout 
IM  in.  |)er  mile  here  and  increases  in  the  upper  portions. 
There  are  inniierous  islamls  and  sand  bars  wliicli  form 
and  are  swept  away  in  periods  of  high  water.  The  soil 
wash  is  higli  and  tlie  loss  therefrom  is  a  matter  of  great 
niomont.  Tin;  high  turbidity  is,  of  course,  a  factor  in 
tlie  erosive  action  which  is  so  characteristic  of  the  rivers 
of  the  Missi,ssip[)i  Valley. 

The  elevation  of  the  head  waters  above  M.   II.  'I'..  New 


gage,  about  1  in.  of  water  fell  preceding  the  23d,  enough 
to  thoroughly  saturate  the  soil.  On  the  23d,  L75  in. 
of  rain  fell;  another  inch  on  the  24th;  1.35  on  the  25th- 
26th  and  snow  on  the  2(ith.  wliiili  did  not  immediately 
melt.  While  there  arc  no  other  i;iin  gages  on  the  water- 
shed above  this  point  from  which  records  were  oiitain- 
able,  it  is  quite  probable  that  the  diagram  represents 
average  conditions.  (See  Talile  in  I'^NtiiNicioiuxti  Xi;ws, 
\\n.  3,  1913,  p.  381.) 

The  daily  maxiinuin  tein|>eratuie  during  tiie  flood  ](er 
iod   is  also  shown  on  Fis.  3.     While  there  iiad  been  im 
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Niiciu    ilio  saniratofi  eondilidn  (if  ihc  ^inund.  whidi   wiis  'I'hr  aliiiiiiinils   ^iml   ]iicrs  arc   l)uilt  of  a   rather  soft 

fii'i'  liMiu  rrost,  Ihc  li'mpc'iMluiv  ami   lln'  Jisl  riliiil  imi  of      linicsldiir  ami  n'>l  on  |iiliiif<  ruportcd  l)y  thi;  inHpi-ctor  as 
rainlall  caii.-cd  Ihc  hij;hi'sl   known  sla^v  nl'  Ihr  rixcr.  hciiig  driven  "ri-oni    Ti  to    Hi  ft.  below  low  water."     The 

iriiisoiiry  was   later  extended    ii])slreani   to  carry  a   li)t(lil 
Damaiik   t,.    lii;iiM;i:s  ,|.,,^^  .^,,,1  ^, ,,,,,,.,,,,  ,  ,,„.|,,      'i<|„.  ,„.^^,  ^^.^k  wiw  bomie.l 

\'\iX.  ■-'   allows   the   IcH-ali f  the   ihivc   ln-hl,t;cs   al    La-       '"    ""'   "'''■      '"    ""'    '■'"    "''    '•"''^'   "^^    **'"'«   "'""«   ^^^^ 

I'ayeltf,  hid.,  all  id'  whirh  siillVred  damage 

The  iiiLstrcani  hridi;-e,  the  ohlesl,  was  a  thnni.u'h,  hi;;h- 
way,  I'ratt  truss  witii  a  eoiierete-slab  iUmv.  Originally 
a  covered  wooden  struetiire  stood  on  these  piers  I'liui' 
spans  of  wliich  were  of  ahout  l;!.j  I't.  in  leii,^lh.  hul  tlu' 


Fiti.  4.    Tmo  Bi;o\\x  St.  Hkidcic  i'iiom  rwv.  Mast 

second  from  the  west  was  a  short  s]iaa  originally  designed 
to  carry  a  jaeknife  type  of  open  draw  for  steamboats. 
The  pier  on  the  west  of  the  short  span  was  washed  out 
in  tlie  recent  flood  and  the  steelwork  of  one  of  the  two 
spans  destroyed  now  shows  above  the  water  lying  parallel 
with  the  west  bank  and  near  it.  The  levee  about  oue- 
lialf  mile  in  length  leading  across  the  bottoms  was  over- 
topped Tuesday  afternoon,  Mar.  S.j,  and  two  washouts 
occurred  in  it  approximately  100  and  50  ft.  wide. 

The  Main  St.  bridge  a])i)roach  on  the  west  was  ol'  ahout 
the  same  height  as  the  P>rown  St.  levee  but  was  paved 
with  excellent  sheet  asphalt  with  a  street-car  track  on  the 
upstream  side  and  a  concrete  walk  on  the  south  side.  A 
hole  was  washed  out  at  the  foot  of  the  hill  in  West  La- 
fayette and  the  water  flowed  over  the  levee  to  a  depth  of 
.several  feet  for  almost  its  entire  length.  The  Main  St. 
bridge  consists  of  three  through  Pratt  trusses  of  IS',?.,^), 
IS.")-  and    lS-2.:.-rt.  span  and  was  built  by  the   Lafayette 
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biidt  on  the  ujistrcam  side  and  the  jiiiTs  were  extended 
the  second  time  but  with  concrete.  It  was  stated  that  the 
distance  from  top  to  street-car  rail  to  bottom  of  piers 
was  about  36  ft.  The  flood  dislodged  all  of  the  concrete 
additions  to  the  piers  and  these  took  with  them  a  por- 
tion of  the  limestone  masonry  which  foi'incd  the  first 
first  addition. 

Soundings  made  Apr.  7,  1 !)!.'!,  show  that  the  depth 
Irom  the  top  of  the  street  railway  rail  to  bottom  of  river 
is  now  IG.5  ft.  on  the  west  side  of  tiie  west  pier  and  4L() 
it.  on  the  east  side  at  the  upstream  end  and  51.5  ft.  and 
l(i..'i  ft.  respectively  at  the  downstream  eiul  which  is 
sct(lc(l.  At  tile  east  pier  the  corres))onding  depths  at 
the  upstream  end  are  46.6  and  40.6  ft.  At  the  down- 
stream end  the  corresponding  depths  are  46.8  and  41  ft. 
As  the  distance  to  base  of  masonry  is  36  ft.,  and  to 
point  of  piling  not  over  5'i  ft.,  the  river  bottom  was 
eroded  well  below  the  bottom  of  the  masonry. 


Fig.  6.   Showi.vg  Settlkd  Wkst  Tii:i; 

Frcs.  (;  A  XT) 


Fig.  ~.  Showixg  Sag  ix  Asph.vlt  Pavixg 
Ttie  ilAix  St.  RiiinGE 


Engineering  i\>..  24  years  ago.  It  has  hccii  neglected 
and  as  a  result  is  badly  ru.sted.  Following  the  settling 
of  the  west  pier,  one  counter  and  one  diagonal  of  the  top 
systejii  failed.  Each  of  them  showed  signs  of  old  frac- 
tures. 


After  the  Brown  St.  levee  overflowed  and  was  partly 
washed  out,  a  .strong  cross-current  formed,  just  above  the 
JIain  St.  levee,  as  sho\\-n  in  Fig.  2,  which  may  have  been  a 
factor  in  the  greater  depth  of  erosion  on  the  west  side  of 
the  piers,  except  that  such  influence  could  not  have  ex- 
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tended  to  the  middle  of  the  center  span,  where  the  depth 
is  52.8  ft.  or  to  the  east  pier,  where  the  same  difference 
in  soundings  occurs.  The  west  pier  of  the  Main  St. 
bridge  settled  about  three  courses  at  the  downstream  end, 
very  little  at  the  upstream  end.  Xow  the  downstream 
end  is  about  4  ft.  below  grade  and  the  other  end  about 
at  grade  (see  Fig.  6).     The  old  masonry  seems  intact. 

As  the  northwest  end  post  was  partly  embedded  in 
the  new  concrete  wing  wall,  the  west  span  swung  on  this 
point  as  a  hinge,  as  the  rumpled  asphalt  at  the  bridge 
I)ortal  shows  in  Fig.  7.  The  west  pier  has  also  listed 
to  the  west  about  6  in. 

On  the  south  is  the  L.  E.  &  W.  Ry.  bridge  (Fig.  5), 
consisting  of  two  through  double-track  riveted  spans  of 
164  ft.  each  and  four  plate-girders  of  82-ft.  span,  the  old 
piers  and  abutments  being  used  but  extended  upstream 
for  the  double-track  bridge  built  in  1907  and  the  first 
piers  from  each  end  are  new.  A  long  fill,  upgrade,  leads 
to  the  west. 

The  fill  was  eroded  by  the  strong  current  caused  by 
the  overflow  of  the  Main  and  Brown  St.  approaches  just 
above.  The  north  track  was  undermined  ;  for  practically  its 
width  in  places,  but  the  railway  forces  were  able  to  pre- 
vent the  failure  of  the  fill,  which  is  made  around  an  old 
timber  trestle. 

At  the  highest  stage  the  water  did  not  overflow  the 
highway  bridges  above,  although  the  lilted  end  of  the 
Main  St.  span  did  rest  in  the  water.  The  flood  arose  a 
few  inches  on  the  bottom  chord  of  the  railway  bri<lge 
and  banked  against  the  plate-girders  to  a  dci)th  of  3 
to  4  ft. 

Loaded  coal  cars  were  kept  on  the  north  or  upstream 
track  continuously,  and  traffic  was  stopped  from  Tuesday 
till  Friday,  Mar.  28. 

The  water  reached  its  maximum  stage  Wednesday 
about  1  p.m.,  and  receded  about  one  foot  a  day  for  a 
week  following.  Xo  appreciable  effect  on  the  railway 
bridge  was  noticeable  until  after  traffic  was  resumed. 
First,  the  track  was  found  to  have  shifted  down  stream 
at  pier  3  (see  Fig.  2)  about  an  inch.  This  continued  to 
increase  until  it  reached  a  maximum  of  5%  in.  on  Apr. 
5.  This  pier  also  began  to  settle  and  is  now  down  6  in. 
at  the  downstream  end,  and  is  above  grade  %  in.  at 
the  upstream  end.  This  end  has  varied  its  elevation 
slightly  from  time  to  time. 

Piling  is  being  driven  at  Pier  3  and  falseworks  will 
1)6  ]>laced  under  the  through  span  adjoining.  Chief  En- 
gineer Atwood  of  the  L.  E.  &  W.  Ky.  states  that  steel- 
sheet  piling  will  be  driven  around  this  pier  to  prevent 
repetition  of  scouring. 

The  accompanying  data  (Table  II)  concerning  the 
dejjth  at  the  piers  in  1907  and  after  the  flood  are  of 
moment : 

TABLK  II 

DepthH  from  baw*  of  rail  to  river  bottom 

Pier  No.                    1              2               3                4  .5                li               7 

Inl907 31.3       40  75         4l  0         41.5  30  4            ;)0  2            17  7 

Aft«rflood 37.0      44  05E      51K          38  OE  30  4K        38  4 F. 

5(1  OW       47W         41   8  48   IW       .18  .'iW        10  0 
K  indicates  the  East  aide  of  pier  and  W  the  west  mde.    ThoMe  data  arc-  from  the 
Chief  Enjcineer'ii  Office. 

The  plans  of  the  railway  bridge  show  that  at  Pier  3  it 
i8  43  ft.  11  in.  from  base  of  rail  to  bottom  of  masoiiTy 
and  62  ft.  2  in.  to  point  of  piling.  The  pier  is,  there- 
fore, entirely  undcrniined  and  is  supported  by  the  piling 
alone.  J'ier  4  is  39  ft.  6  in.  to  base  of  masonry  and  57 
ft.  6  in.  to  point  of  piling.  The  other  piers  are  of  simi- 
liir  (■()(].-)  ruction. 


Soundings  made  by  the  writer  on  Apr.  7,  show  that  the 
river  bed  is  washed  out  between  piers  to  even  greater 
depths  than  those  given  in  the  table  above.  Between 
Piers  3  and  4  there  are  three  depths  of  50.49  and  48.5 
ft.  Between  Piers  4  and  5  there  are  three  depths  of  49 
ft.  each,  measured  from  base  of  rail.  From  the  data  at 
hand  it  seems  no  exaggeration  to  say  that  the  bottom  of 
the  river  has  been  excavated  here  nearly  ten  feet. 

The  river  bends  .slightly  here  and  the  current  swings 
slightly  toward  the  east  shore.  At  flood  stage  a  strong 
current  swept  out  of  the  bottoms  just  above  the  railway 
fill  and  helped  to  cause  the  marked  erosion  on  the  west 
side  of  Piers  5  and  6.  Pier  4,  in  midstream,  seems  to 
have  been  least  affected  by  the  scour. 

The  railway  telegraph  and  telephone  cables  fell  and 
quantities  of  debris  lodged  against  the  plate-girders, 
partly  held  perhaps  by  the  cables,  which  deflected  the 
currents  downward   and  caused  the  extraordinary  erosion. 

The  river  was  a  half-mile  wide  on  the  average  e.xcept 
when  restricted.  At  the  Brown  St.  (Fig.  4)  bridge  the 
clear  waterway,  between  ai)utments,  was  about  560  ft.; 
at  the  Main  St.  bridge  about  520 ;  and  at  the  railway 
bridge  about  600  ft.  The  maximum  discharge  was  near 
100,000  cu.ft.  per  sec,  and  the  surface  velocity  about  10 
ft.  per  sec. 

The  flood  was  not  caused  by  an  unprecedented  rainfall 
hut  by  a  conjunction  of  conditions,  as  stated  in  your 
editorial  of  A])r.  3,  1913,  and  may  easily  recur,  once 
in  ten  or  twenty  years.  "Rainfall  came  at  a  time  when 
the  gromid  was  well  saturated  by  previous  rains  and  at 
a  time  of  year  when  evaporation  is  nil." 

The  Lake  Erie  and  Western  Ry.  has  nearly  completed 
driving  its  piling  and  will  soon  have  traffic  in  motion. 
Pier  3  will  be  entirely  rebuilt.  Xo  move  has  yet  been 
made  toward  repairing  or  rebuilding  the  Brown  St.  or 
Main  St.  bridges.  Traffic  is  at  j)resent  dependent  upon 
ferries. 

If  a  repetition  of  the  present  conditions  is  to  be  met  it 
would  seem  necessary  to  increase  the  width  of  waterway 
i)y  another  span  at  the  Main  St.  bridge  and  correspond- 
ingly at  the  railway  bridge. 

Soundings  and  gagings  have  been  taken  at  a  .section 
of  the  Wabash  River  above  the  Brown  St.  bridge  for  six 
vears  by  .students  in  the  Civil  Engineering  College,  at 
Purdue.  There  is  nothing  to  indicate  any  general  changes 
ill  the  river  bottom  where  it  is  not  restricted,  other  than 
might  be  expected  in  a  river  of  this  type.  It  is  not  prob- 
able that  .soundings  soon  to  be  made  will  indicate  any 
such  general  deepening  of  the  river  as  has  occurred  be- 
neath the  bridges. 


Avi'ldrnlM  In  M<-lnl  >llnfH  of  tin-  Unlti-d  StateH  have  been 
liiuilli-il  Ijy  A.  II.  Fay,  miiilnK  c-riKlnocr  of  thi^  IT.  .s.  Bureau 
of  Mines.  He  reports  that  of  the  165.979  men  employed  dur- 
ItiK  Ihe  eiilander  year  1911.  695  were  killed.  representInK  k 
rate  of  4.19  per  1000.  as  compared  with  3.73  per  1000  for  the 
( oal  mines  of  the  country  In  the  same  period.  Th  •  serloud 
Injury  cases  amounted  to  4169.  or  25.12  per  1000  persona, 
and  the  sllnht  Injuries  were  Klven  as  22,408.  or  136.01  per 
1000.  Of  the  total  fatalities.  532  were  underground  (at  th« 
rate  of  5.18  per  1000  persons)  and  153  were  on  the  surfac* 
(at  a  rate  of  2.49  per  1000).  Of  the  fatal  accidents,  32.6% 
W(  re  due  to  falls  of  ore  or  rock  from  roof,  wall  or  bank; 
11.23%  were  due  to  explosives,  IB. 39%  to  falling  down 
slopes,  shafts  or  winzes,  and  6.32 7r.  to  Are.  Of  the  serious 
accidents,  28.86%  were  due  to  falls,  19.05%)  to  car  and  httul- 
Inif  systems.  12.19%  to  machinery,  and  6.41%,  to  limbers  and 
hand  tools.  AmonK  Ihi-  sIlKhl  areldenis,  28. 86'?  were  due  to 
tails,  15.52%  to  car  and  hauling  systems,  7.10%)  to  machlnerjrf 
and    K(i2'!     to   tlnihiTH   and    hanil    tools. 
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Proposed   Highway  Bridj^e  and  High- 
way Tunnels    across    the   Hudson 
at  New  York 

I'uhlic  agitation  for  ii  iiiiiiilu'i'  i>[  years  past  on  tlu' 
suhjt'cl  of  liighway  coinnuiniiation  across  tlic  llmlson 
iJiver,  and  the  resulting  appoint ninit  of  connnissioncrs 
l)y  the  states  of  New  York  anil  New  Jersey  to  form  a  joint 
coinnussiou  for  stndying  the  subject  of  bridges  and  more 
recently  also  the  subject  of  highway  tunnels  have  (inally 
jiroduced  the  recommendations  and  designs  noted  below. 
Holler,  Hodge  &  Baird,  as  consulting  bridge  engineers  to 
the  comniissioii,  studied  the  subject  of  bridge  location 
and  made  designs  for  bridges;  Jacobs  &  Davies,  Inc., 
similarly  dealt  with  the  subject  of  tunnels. 

Prior  reports  on  bridges  by  the  Interstate  Commission 
were  based  on  tentative  recommendations  from  its  engi- 
neers, which  recommendations  involved  the  assumption 
that  suitable  foundations  could  be  obtained  in  the  river 
channel  for  spans  of  inoderate  length.  Subsequent  bor- 
ings proved  that  foundations  in  the  channel  could  not  be 
had.  as  rock  was  at  unattainable  depth ;  this  made  it 
I  lear  that  long  spans  e.xceeding  3000  ft.  would  be  neces- 
sary. Under  these  circumstances  the  engineers  changed 
their  earlier  recommendation  for  a  bridge  at  179th  St. 
(Fort  Washington  Point)  to  a  location  at  57th  St.,  and 
worked  out  the  design  shown  by  the  sketch  drawings 
(Figs.  1  and  2)  herewith,  for  this  particular  location. 

The  subject  of  tunnels  naturally  comes  up  for  consid- 
eration in  this  matter  because  the  great  bulk  of  the  ve- 
hicle traffic  between  Xew  York  and  New  Jersey  across 
the  Hudson  is  carried  on  at  the  lower  part  of  the  city 
several  miles  south  of  50th  St.  At  any  southerly  loca- 
tion, however,  a  bridge  is  practically  out  of  the  question 
as  the  shores  are  low.  The  commission,  therefore,  re- 
cently took  the  question  of  building  one  or  more  high- 
way tunnels,  instead  of  a  bridge,  under  serious  consid- 
eration. The  successful  operation  of  highway  tunnels 
in  London,  Glasgow,  and  Hamburg,  and  the  comple- 
tion and  successful  operation  of  several  railway  tun- 
nels across  the  Hudson  Eiver  at  locations  between  Cort- 
landt  St.  and  33d  St.  remove  doubt  as  to  the  engineer- 
ing practicability  and  operating  feasibility  of  highway 
tunnels  through  the  Hudson  silt. 

The  magnitude  of  the  vehicle  traffic  across  the  Hud- 
t.on  Eiver  is  often  not  appreciated.  A  very  heavy  freight 
trucking  intercourse  goes  on  between  lower  New  York 
and  New  Jersey,  using  the  existing  railway  ferry  lines. 
The  most  northerly  ferry,  that  at"  130th  St.,  Manhat- 
tan, to  Edgewater,  N.  J.,  carries  chiefly  automobile  traffic. 
A  traffic  census  shows  that  about  6,000,000  vehicles  cross 
the  river  per  year.  The  distribution  among  the  different 
ferries  is  as  shown  by  the  accompanying  table.  In 
comparison,  the  Rotherhitlie  highw^ay  tunnel  under  the 
Thames  at  London  (Engixeering  News,  Dec.  19,  1907) 
carries  about  1,000,000  vehicles  per  year,  and  the  Black- 
well  tunnel  about  as  many. 

Incidentally  it  may  be  noted  that  about  158,000,000 
passengers  cross  the  Hudson  River  per  year,  counting 
those  carried  by  ferries  and  those  going  through  the  Hud- 
son &  Manhattan  and  Peinisylvania  tunnels. 

To  accommodate  the  trucking  traffic,  which  is  vital  to 
the  commercial  life  of  the  New  Y'ork  and  New  Jersey 
communities,  a  tunnel  in  the  southern  part  of  the  city 
would  unquestionably  be  of  far  greater  utility  than   a 


bndgi'  in  an  u|»town  location.  The  Now  .IcPHey  Interstate 
iSridgc  and  Tunnel  Commission,  in  reporting  to  tiie  Ij<!g- 
islalure  of  the  State  of  .\ew  Jersey,  has  therefore  reported 
that  it  considers  the  construction  of  both  a  bridge  and  a 
]>air  of  tunnels  necessary: 

Vour-  iiimmlsalon  has  thoiouKhly  Invi'Htleati-il  the  fcasl- 
bUlty  of  builiUiiK  and  opernlliiK  tuniii'lH  for  vehicular  trafllo 
and  is  satisfied  that  this  method  of  oonnectInK  hlKhways  of 
this  state  with  the  elt.v  of  New  York  Is  practicable  and  the 
most  economical  for  the  section  south  of  50th  St.  In  New 
York. 

Your  commission  Is  also  satlsfled  that  the  construction  of 
a  bridge  at  about  58th  St.,  New  York,  to  a  point  on  the  Pali- 
sades in  the  town  of  West  New  York,  Is  a  necessary  Im- 
provement for  the  accommodation  of  vehicular  and  trolley 
traffic,  connecting  that  section  of  New  York  with  the  norther- 
ly part  of  the  county  of  Hudson,  and  the  county  of  Uergen, 
and  serving  also  a  large  portion  of  the  counties  of  Passaic 
and  Essex.  This  would  also  connect  the  city  of  New  York 
with  that  portion  of  the  state  of  New  York  lying  west  of  the 
Hudson    River. 

The  preliminary  estimate  of  Boiler,  Hodge  and  Balrd.  the 
engineers  on  bridges,  shows  that  the  construction  of  such  a 
bridge  with  a  single  span  of  about  2.S00  ft.,  with  a  width  of 
204  ft.  and  a  height  above  the  river  of  170  ft.,  and  accommo- 
dating all  classes  of  vehicular  traffic  as  well  as  trolley,  sub- 
way, elevated  railroad  and  foot  passengers,  would  cost 
$42,000,000. 

The  estimate  of  Jacobs  and  Davies  of  the  cost  or  con- 
struction of  a  pair  of  tunnels,  one  tunnel  for  westbound  and 
one  for  eastbound  traffic,  providing  for  slow-going  and  more 
rapid-moving    vehicles,    would   cost   $11,000,000. 

Your  commission  is,  therefore,  satisfied  that  both  tunnels 
and  a  bridge  are  practicable  and  necessary  to  provide  for  the 
vehicular  traflic  which  is  constantly  growing  between  the 
points    mentioned. 

PiiOi>osi:D  TjTth  St.  Bhidge 

As  the  drawing  Fig.  1  shows,  rock  has  been  found  at 
the  sites  selected  for  piers  and  anchorages  of  the  57th 
St.  bridge.  The  depth  of  rock  surface  below  mean  high 
water  at  the  main  piers  is  180  ft.  in  the  maximum.  In 
view  of  the  general  subsoil  conditions  along  the  river 
Hudson,  this  is  a  fortunate  circumstance  and  makes  the 
construction  of  suitable  foundations  for  a  large  bridge 
appear  quite  practicable.  The  topography  of  the  two 
shores  is  such  that,  with  river  clearance  170  ft.  at  mid- 
channel,  the  ground  on  the  New  Y'ork  side  can  be  reached 
with  an  approach  of  moderate  length  at  a  gradient  of 
2,48%  while  the  New  Jersey  side  involves  no  grade,  as 
a  level  approach  would  lead  directly  to  the  top  of  Ber- 
gen Hill. 

The  unprecendented  span.  2880  ft.  center  to  center  of 
piers,  led  the  engineers  to  select  a  wide  bridge  with  large 
traffic  capacity  as  being  the  only  justifiable  construction 
under  the  circumstances.  They  have  provided  for  two 
four-line  roadways,  two  sidewalks,  and  ei^ht  lines  of  rail- 
way track,  these  latter  being  intended  for  trolley  car  and 
rapid  transit  .service.     Stated  in  terms  of  load,  the  design 

VEHICLE    TR.\FFIC    OVER    HUD&ON    RIVER    FERRIES    AT 
XEW  YORK  CITY 

.\verage 

vehicles 

Ferry  per  day 

Fort  Lee — Edgewater  to  13nth  Street 816 

Weehawken  to  Cortlandt  and  42d  Street  fWest  Shore  R.R.),  divided 

about  equally  between  Cortlandt  and   42d   Street.s 2,536 

Hoboken  Ferrj — 14th  Street  to  2.3d  Street  iD   I„  &  W.  R.  R.)    1,400 

Ferrv  Street,   Hoboken,   to  Barclay.   Christopher  and  23d     Streets 

(D_  L.  ,&  W.  R.  R.) : 4.206 

Pavonia  .\venue,  Jersey  City,  to  23d    and  Chambers  Streets  (Erie 

R.R  ) 2.995 

Exchange  Place.  Jersey  City,  to  Desbrosses  and  Cortlandt  Streets 

(Pennsylvania  R.R.) 5.207 

Communipaw  to  23d    and  Liberty  Streets  (C.  R.  R.  of  N.  J.) 2.500 

Total  per  day  (both  directions) 19.660 

Total  per  month  25  days 491..50O 

Total  per  year  300  days .5.S9S.00O 
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Fig.  1.  Design:  fob  Httdsox  Kiver  Beidge  at  57th  St.,  Xew  Yokk  City 

< Boiler.  Hodge  &  Baird,  Consulting  Engineer.) 


has  been  made  for  a  loading  of  20,000  Ih.  per  lin.ft.  of 
bridge.    The  width  of  the  deck  is  204  ft. 

The  suspension  type  was  clio.*eii  for  the  support iiij; 
structure  of  the  bridge  and  instead  of  a  cable  design  thu 
Lindenthal  eyei)ar  design  for  the  Manhattan  Bridge  (de- 
scribed in  Engixeerixg  News.  Feb.  26,  1903,  p.  IS:?, 
et  seq.:  not  built)  was  followed  clo.^ely.  The  towers  are  of 
steel.  Both  the  tower  construction  and  the  suspender  ar- 
rangement are  indicated  in  a  i;eneral  wa\-  in  the  drawing 
Fig.  2. 

The  bridge  is  located  with  axis  halfway  between  57th 
and  58th  Sts.,  New  York  City,  and  on  the'  center  line 
of  6th  St.,  Weehawken.  For  the  New  York  approach, 
which  is  the  critical  one,  it  is  pro])osed  by  the  engineers 
that  the  block  between  57th  and  58th  Sts.  from  the  river 
front  to  Ninth  Ave.  be  acquired  and  cleared  of  build- 
ings to  accommodate  the  bridge  approach,  leaving  the 
space  under  the  api)roach  to  be  utilized  for  various  pub- 
lic purposes  subsequently. 

The  total  estimated  cost  of  the  bridge  is  talailatcd  Imv 
low.     The  time  of  con.struction  is  estimated  at  si.x  years. 

ESTIMATED  COST  OF  S7TH  ST.  BUIDGE 
River  span  and  anchor  spans $27,100,000 


Approaches 


Total  structure 

Engineering  contingenciea. . 

Real  e«tat# 

Int<?re8t  during  eonstruclion 


,5,:i(i(i,()(i(l 

Total  cost $42,00C).()()O 

As  already  stated,  the  report  of  the  liridge  engineers 
is  based  on  a  .series  of  borings  which  were  made  during 
January  and  February  of  the  ])resent  year  at  the  direc- 
tion of  the  bridge  commission.  Water-jet  wash  boring.s 
were  put  down  to  rock  and  diamond-drill  core  borings 
put  10  ft.  in  the  rock  as  assurance  that  bedrock  and  not 
boulders  had  been  struck.  Four  borings  wore  made  on 
the  site  of  the  New  York  i)ier,  four  on  the  site  of  the 
New  Jersey  i>ier  and  si.x  at  the  site  of  the  New  .lersey 
anchorage.  These  borings  showed  that  rock  is  from  176 
to  181  ft.  below  mean  high  water  at  the  New  York  pier- 
head line,  sloping  up  to  134  ft.  and  111  ft.  at  150  ft. 
back  of  the  pierhead  line,  while  at  the  site  of  the  New  Jer- 
sey main  pier  the  surface  of  bedrock  is  ])racticaliy  hori- 
zontal at  187  ft.  below  mean  high  water.  At  the  site 
of  the  New  Jersey  anchorage  also  satisfactory  bottom 
for  the  anchorage  was  found.  On  the  New  York  side 
the  anchorage  would  come  practically  on  surface  rock. 
Caxai.  Sthi-.kt  Highway  Tinnki, 

The  sketch  design  of  Jacobs  &  Davies,  Inc.,  for  high- 
way tunnels  under  the  Hud.>.on  Hiver  is  shown  by  Kig.  3. 
These  are  30-rt.  iron-lined  sbielil-driven  tunnels,  prefer- 
ably built  as  a  pair,  giving  one  tube  for  easlboinid  and 
one  for  westbound  trallic  The  size  of  tunnel  is  |)ra(r- 
tically  the  same  as  that  of  the  Hbukwall  and  I{otlicrliilh'« 
Tunnels  in  Ixmdon,  resix-ctively  Il7ii  ft.  and  .".2(in  ft. 
long  between  portals  (62(111  ft.  and  6HH3  ft.  with  ap- 
proaches), but  the  Knglish  tunnels  are  single  tubes  carry- 
ing trnflic  in  both  ilirectioiis. 


The  difficulty  of  ventilation  has  been  urged  against 
highway  tunnels.  The  Blackwall  and  Rotherhithe  Tun- 
nels, however,  are  operated  without  artificial  ventilation 
although  the  former  was  fitted  for  ventilation ;  their  op- 
eration is  not  found  objectionable.  In  the  present  ca.se, 
iiowever,  the  engineers  recommend  providing  ventilating 
ducts  and  ventilating  machinery.  , 

The  question  of  best  location  for  highway  tunnels  was 
.'^tudied  with  considerable  care.  The  location  finally  se- 
lected is  described  in  the  following: 

In  view  of  the  requirements  of  the  traffic  and  the  physical 
conditions,  we  recommend  as  a  location  for  the  first  tun- 
nels a  line  from  the  foot  of  Canal  St..  Manhattan,  to  inter- 
sect the  shore  line  of  Jersey  City  at  approximately  the  ex- 
tended line  of  12th  Street,  Jersey  City,  which  is  the  line  of 
division  between  the  properties  of  the  Erie  and  Lacltawanna 
Railroads,  and  extending  thence  to  a  portal  in  the  block  be- 
tween 12th  and  13th  .St.  and  Provost  and  Henderson  St.,  so 
that  the  surface  of  the  street  is  reached  at  Henderson  St.. 
which  is  the  first  continuous  street  parallel  to  the  river  con- 
necting Jersey  City  and  Hoboken.  This  location  will  not  in- 
terfere with  the  various  projected  rapid-transit  tunnels  or 
subways;    or   with    the    developments   and    improvements    c»n- 


Fro.  2.  TowKH  OF  IIddson  River  Biiiimie 
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lcllipliil.il  !)>  Ilu'  iiiilniads  iir  li.\-  the  i-ltl.-n;  iiml  will  luit  iih- 
sliiu'l  or  liiliilrir  Willi  puljli,-  stre.-ts  (ir  piival.-  iirup.-ity 
othi-r  tlmii  in  Us  uutU't  upon  I'luiiil  St..  wluMf  the  wldcnliiB  nf 
tho  strtel  for  one  block  would  be  nticHsjiiy.  The  appiouch 
would  reach  the  Kiadc  of  the  street  at  the  line  of  the  new  ex- 
tension of  Seventh  Ave.,  and  wldenhiK  of  Vailck  St.  This 
location  permits  of  direct  connection  aloPK  Canal  St.  to  the 
Manhattan  LSridge  and  is  in  close  proximity  to  the  Wllllams- 
burBh  and  nrooklyn  Bridges;  to  the  new  lOliO-ft.  steamship 
piers;  and  to  the  main  arteries  to  uptown  Manhattan,  ("anal 
gt.  is  the  widest  crosstown  street  in  the  downtown  district, 
and  its  surface  is  also  the  lowest.  niaklnK  the  approaches 
shorter  than  they  would  be  in  any  other  street.  The  maxi- 
mum adverse  gradients  eastbound  would  be  3.7'/;  jind  west- 
bound i%.  these  being-  practically  the  sami'  rates  that  pre- 
vail on  the   East  River  bridges. 

On  the  New  Jerse^"'  side  this  location  gives  ininii-diate  ac- 
cess to  either  the  low  sections  of  Jersey  City  and  Hoboken 
or  to  Jersey  City  Heights  by  the  13th  St.  viaduct.  There  is 
consequently  no  reconstruction  of  any  of  the  highways  in 
New  Jersey  required  to  give  access  to  this  tunnel.  This 
location  is  in  immediate  proximity  to  all  railway  yards  and 
freight  stations,  to  the  warehouse  and  manufacturing  dis- 
trict,   and    to    the    steamship    jiieis. 

Tllf  cost  tif  tlif  |niir  oT  liiiiiu'ls  1(iciiUmI  miii!  f(ii].stru( tfil 
as  ilcsrrilifd   !.•<  fstiiiiateil  at  $1  l.OHd.ooii.     This  incliules 


Damage  to  Movable  Dam,  Yf^sts,  N.  Y. 

Hclwccii  Liillc  l''all>  ami  .Srlicneriarl y  the  Mohawk 
RivtT.  a>  liiiiMlizcil  I'lir  the  .\r\v  ^'ork  State  Barge 
Canal,  is  prnviilcd  \\iih  n^lii  riiovaliic  daiiis,  tlie  gates  of 
which  can  lie  r,ii,~ci|  in  tiiiics  of  iii^rii  water  to  prevent 
Etructiiral  dainajrc  and  ovcrllow  nl'  adjacent  hind  by  ex- 
cessive pondaf^e.  'I'licsc  dams  were  described  in  Kn'(!|- 
NKi;ui\t.  Xi:\\s.  Dec.  s.  jiiKi.  p.  (;il,  where  views  of 
two  (lams  and  cnmplcic  .-( nnl  iiral  details  may  be  fouiul. 
Briefly.  Ilic  lypc  <>(  dam  ailnplcd  consists  of  a  series  of 
ordinai'v  liridiic  lnissM>.  updii  concrete  piers,  carrying, 
liinji'cd  Irom  llic  downsl  icam  lo\\cr  clioi'd.  a  scries  of  steel 
frames  wlii.-h  swinj;  ilcp«  n  into  the  ri\'-i'  :ind  Ihere  hntt 
airainst  concrete  .•iml  east-iron  hloeks  endjcddcd  in  tli( 
concrete  jiaviii;,'  of  the  ii\ei-  hi. Horn.  On  lli.'se  I'l-anics 
are  lowered  two  sets  nt  ifates,  an  upp.-r  and  a  lower,  to 
control  hiji'li  or  low  llow  as  needed.  'Viw  gates  are  con- 
trolled hy  small  hoists  whhli  li'aM'l  l.a.k  and  forth  across 
the  liridge. 

Dam  No.  !'  of  this  ty]ie  id'  dam.  across  the  river  at 
Yosts,  N.  Y..  consists  of  two  spans.  The  gates  were 
down  (hiring  the  night  ol    .Mai',   '.'(i  and   the  rising  flood 


Fig.  3.  Sketch  of  Design  fou  Paih  of  Highway  Tun- 
nels UNDER  Hudson  River  at  Canal  St.,  New  York 

(Jacobs    &   Davies.    Inc..    Consulting   Engineers.) 

cost  of  right-of-way,  cost  of  ajiitroaches,  interest  durin.tc 
construction,  engineering  and  contingencies.  A  time  of 
three  years  i.s  set  for  the  construction,  with  the  possibil- 
itv  of  doing  the  work  in  materiallv  less  time. 


TeHtN  pf  a  Diesel  Engine,  built  by  the  Busch-Sulzer  Bros. 
Diesel  Co.,  of  St.  Louis,  Mo.,  for  the  Hugo,  Oklahoma,  Ice  & 
Light  Co.,  were  recently  made  by  A.  T.  .Scott,  of  Dallas.  Tex. 
The  engine  is  a  three-cylinder  machine  rated  at  225  net  b.hp. 
direct  connected  to  a  generator.  The  fuel  consumption  in 
various  rates  of  output  was  as  follows: 

Oil    burned    i>er    net    brake 
Net  brake  hp. 


49.7 
111.39 
IS2.97 
219.63 
24.1.6 


hp.-hour.  Ih. 
0.769 
0.482 
0.454 
0.441 
0.444 


the 


com- 


The  air  compressor  furnishing  the  air  for  starting 
gines  and  injecting  the  fuel  supply  was  driven  by  power 
an  independent  souice.  The  current  used  to  drive  this 
pressor  was  deducted  from  the  output  of  the  generator  to 
obtain  the  net  brake  horsepower.  The  engine  tested  had  been 
In  operation  for  six  months.  The  oil  used  showed  on  analysis 
l.<t.9S6  B.t.u.  per  lb.  of  oil;  the  specific  gravity  was  0.S531  and 
It  had  a  viscosity  at  92°  F.  of  1.63.  Analysis  of  the  exhaust 
gases  showed  that  no  combustibles  remained  in  them.  A  com- 
plete report  of  the  tests  has  been  issued  by  the  builders  of 
the  engine. 


Mo\Ai,Li;  l).v.\L  No.  II.  Ai"ri:i;  Ri:ci;nt  Flood  or 
Ml  111  \WK  Kivint 

brought  down  so  nuieh  drift  which  lodged  agaiii.st  them, 
that  it  was  impussihle  in  the  iiinriiing  to  raise  the  liauger 
beams,  though  it  appears  that  the  gales  themselves  were 
raised   sufficiently   to   let   some   of   the   flood   water  pass 


under  them.  The  drift 
the  hangers  and  the  pre; 
some  of  the  hangers  bad 
strain  the  cross-bracing, 
ers  with   cross-bracing) 


continued  to  accumulate  against 
;siire  hecaine  so  great  as  to  force 
:  out  of  vertical  and  to  twist  and 
One  set  of  hangers  (two  hang- 
was  so  badly  twisted  that  the 
attendants  drove  out  the  hanger  i)ins  and  the  set  was  al- 
lowed to  drop  down  into  the  river,  but  on  the  whole  the 
damage  was  not  as  great  as  at  first  reported. 

"While  the  river  is  still  too  high  to  jiermit  of  a  thorough 
investigation,  it  is  ihought  that  the  hanger  beams  did 
not  buckle,  but  that  rather  they  lifted  hy  moving  along 
the  slotted  hole  provided  for  the  hanger  pins,  and  were 
thus  allowed  to  slide  over  the  buffer  hloeks  in  the  river 
bed. 

The  accomj)anying  view,  taken  on  Mar.  28,  after  the 
water  had  receded  about  3  ft.,  shows  the  bent  hangers 
on  the  north  span. 

So  far  as  can  be  learned,  none  of  the  other  similar 
bridge  dams  on  the  Mohawk  were  injured  by  the  high 
water  in  the  recent  flood. 
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Pole-Truss  Highway   Bridges  on 
Mountain    Roads  in 
Washington 

JJy  V.  11.  Ecji:* 

In  order  to  eliminate  some  dangerous  fords  of  tlie 
American  River  and  one  of  its  small  tributaries,  the  State 
Highway  Commission  of  Washington  built  five  small 
bridges  on  State  Road  Xo.  1,  in  Yakima  County.  As  only 
a  small  expenditure  was  justifiable,  and  the  cost  of 
freighting  material  from  the  railroad  at  Natches  was 
very  high,  the  haul  being  from  40  to  47  miles,  it  was 
decided  to  build  small  combination  trusses,  using  for  the 
wood  members  hewed  timbers  which  could  be  secured 
from  the  forests  along  the  river. 


tlu 
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if  round  or  hewed  timbers  reads 


Fig.  1.   A  CO-Vr.  Si-an  I'oi.i.-Iim  - 
Y.\Kr.M.\  CoiNTV.  Wash. 


UidiKJK, 


A  contract  was  accordingly  let  for  one  40-ft.  span, 
three  GO-ft.  spans,  and  one  75-ft.  span,  at  the  following 
prir-es: 

Timber    In    place $60.0o   per  M.   ft.   b.m. 

Slc«-I,  wrouKht  Iron  and  nplkeH,  In  place       0.09  per  lb. 
Rock   fllllnK  for   lOK-crIb  abutmenlH.  .  .  .        1.00   pi-r  cu.yd. 

\<i  «p(!cial  plans  for  the  work  were  drawn,  hut  sland- 
ard  plans  and  specifications  were  used  which  were  drawn 
lip  for  the  construction  of  similar  bridges  at  points  where 
sawed   timber  was  available.     The  clause   in   (Ik!  specifi- 


cations coven  Hi 
as  follows: 

Round  or  hewed  timbers  may  bo  used  when  speci.'iea  by  the 
Highway  Commissioner,  and  shall  be  of  cross-section  equal 
to  that  of  sawed  timber  shown  on  the  drawings,  exclusive  of 
sap   or   wane. 

The  specifications  covering  quality  and  defects  were 
the  same  as  are  applied  to  sawed  timbers  for  structures 

of  this  class. 


•Chief  r>rnft«nian,  WaHhlngton  Slate  Highway  rommlHHlon, 
Olympla,   WaHh. 


Eld.  2.   A  \'ii:\v  (II'  A  l'()i,i;-'ri;i  ss  Uiiinc;!;.  Simiwi.no 
A\AiLAiii.i;  Ti  \iiii;i!  idi:  I'rii.DiNd 

The  bridges  were  designed  for  m  uiiifoi-Mi  load  of  80  lb. 
per  sq.ft.  of  floor  surface,  and  the  udikiiig  stresses  foT 
timber,  in  lb.  per  sq.in.,  were  taken  as  follows:  tension, 
willi  the  grain,  ISOO;  compression  in  end  bearing  1400, 
in  columns  iiiiilcr  15  diameters  1000,  across  Iho  grain 
.'J50;  transvcisc  liber  stress,  1200;  shearing  wilh  the 
grain  150,  across  the  grain  1250. 

The  40-fl.  span  was  carried  by  two  king-post  or  A- 
friisscs,  mndo  of  sticks  e(|iial  in  size  and  strength  to 
l2.\-12-iii,  limbers.  The  bottom  chords  were  single  sticks. 
A  12x1l-in.  fliKirbnini  iit   llie  ccnlcr  of  the  siiiin  was  car- 


April  -.'1.  I'M:! 
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iicil   liv   !"'>    1-111.   riiinid   rods   in   cmcIi    Irii.-s.   ulmli   took      prices  lor  llicsu  bridges,  exclusive  of  iiljiitiiioiitt*  and  ciirth 

liciinn.i;  on  ii    i/^jxdx  1  "v'-in.  plate  mI   tlir  iipex  of  the  truss.      iipproaelies.  were  as  follows: 

'J'lif  lloorheain  was  e.Klended  •")  ft.  lieynml  the  trusses  and      one  -lo-rt.  spiin: 

Till-    n-insverse    fiber    stress     1^0(1-    slicnrnin.'    uilK    lln.  ''^"'^  "•   ''■'"•  "'  timber  at   »fiO  per  M $474.00 

,,.)o.    M.|]is\i,ihL    iiuLi    siiis,^,     i.viw,    snc.iiniin^    wini    ini  2'ja  lb.  of  metal  at  |U.0»  per  llj 20.10 

trusses  to  support   tliein  laterally. 

The  (JO-ft.  s[>aiis  wci'c  :!-pauel  qiieen-])ost  trusses,  simi- 
lar ill  (lesii;n  to  the  IO-fl.  s|)an.  except  foi'  countcrliraces 
i]i    tlu'    center    panel.      The    bottom    chorils    were    sin^dc 


1600.10 


Total      , 

■    (iii-ft.    .span: 

12,3CU   ft.   b.m.  of  timber  at  |80  per  M »741.60 

7S0   lb.  of  metal  at  $0.09  per  lb 70.20 


Total    .  . 
One  7G-t.  span: 


Fig. 


Det.\ils  of  a  75-rT.  Span,  Pole-Truss 
Highway  Riudge 


.sticks  GS  ft.  over  all.  Tlie.se  were  cut  and  dragged  into 
])!ace  by  teams  so  as  to  span  the  river  between  the  abut- 
ments, and  the  light  staging  to  carry  the  upper  chords 
during  erection  was  carried  by  these  sticks. 

Xo  castings  were  used  at  the  joints  in  either  the  41)- 
or  6()-ft.  spans.  The  timbers  were  cut  to  bear  on  each 
other  evenly  and  make  an  exact  joint,  the  line  of  the 
joint  bisecting  the  angle  between  adjacent  members.  The 
end  posts  transferred  the  thrust  to  the  lower  chords 
through  scarf -joints,  reinforced  by  thrust-blocks  bolted 
to  the  lower  chord  over  the  end  bearings. 

The  75-ft.  span  was  a  5-panel  Pratt  truss,  with  steel 
eyebars  for  the  lower  chords,  and  rigid  upper  and  lower 
lateral  bracing.  Standard  Plowe-truss  castings  were  used 
at  the  joints.  The  timbers  were  cut  to  exact  length, 
peeled  and  left  round  except  at  the  joints  where  they 
were  adzed  to  exact  dimensions  to  fit  the  castings.  False- 
work staging  was  anchored  to  each  abutment  and  built 
out  into  the  river  far  enough  to  carry  one  panel,  re- 
ducing the  span  for  erection  to  about  iO  ft. 

The  bridges  have  14-ft.  roadways,  with  4-in.  hewed 
plank  floors,  and  railings  of  light  smooth  poles  .spiked 
to  the  end  posts  and  verticals.  The  floor  stringers  were 
peeled  logs,  flattened  on  two  sides  to  a  minimum  thick- 
ness of  18  in.  Four  such  stringers  carried  the  roadway. 
The  abutments  were  rock-filled  log  cribs. 

The  contractor  sublet  the  work  of  getting  the  timber 
out  of  the  forests  at  6c.  per  lin.ft.,  for  sticks  peeled  only ; 
and  at  8c.  per  lin.ft.  for  sticks  peeled  and  hewed. 

A  skilled  workman  can  fell,  peel,  and  hew  about  90 
lin.  ft.  of  timber  per  day  of  8  hours.  The  workmen  were 
paid  5e.  per  lin.ft.  for  felling,  peeling  and  hewing.  Lab- 
orers and  carpenters  on  the  framing  and  erection  received 
$3  and  -$3.50  per  day;  teams  and  drivers  cost  .$7  per  day; 
the  foreman  received  -$6  per  day.  The  price  paid  for 
freighting  materials  from  the  railroad  at  Xatches  was 
$0..5()  per  ton-mile. 

The  quantities  of  material  and  costs  at  the  contract 


5.540   lb.  of  metal  at  $0.09 


$60  per 
per  lb. 


13.700  ft.  b.m  .of  timber  at  $60  per  M $822.00 

498.60 

•|-,,tMl  $1320.60 

Will  T.  Caviiiiaugb  was  superintendent  for  the  con- 
tractor, .1.  \V.  Quigg  &  Co.,  of  Wenatehee  and  Tacoma. 
The  work  was  commenced  under  the  direction  of  High- 
way t'ommissioner  Henry  Ij.  Howlby,  and  was  completed 
by  his  successor,  W.  .1.  lojberts,  the  present  Commis- 
sioner. 


Method  for  Calibrating  Aruemometers 

1^>Y  I-].  F.  Li;\i!\Ei)* 

A  method  of  calibrating  an  anemometer,  which  was 
used  in  connection  with  recent  tests  of  a  heating  and  ven- 
tilation plant,  consisted  in  attaching  the  instrument  to 
a  projecting  support  on  a  bicycle  and  in  riding  the  wheel 
over  a  definitely  marked  cour.se  at  ditt'erent  rates  of  speed. 

A  piece  of  wood  1  in.  thick,  o  in.  wide  and  about  8  ft. 
long  w'as  fastened  horizontally  to  the  frame  of  the  bicy- 
cle, as  shown  in  the  accompanying  figure,  with  the  for- 
ward end  projecting  about  5  ft.  beyond  the  wheel.  The 
anemometer  was  attached  to  an  upright  block  screwed 
on  to  the  outer  end  of  the  board  and  was  far  enough  in 
advance  of  the  wheel  not  to  lie  affected  by  the  air  eddies 
cau.sed  bv  the  rider  and  machine  in  motion.     Two  strong 


BicYri.E  Rigged  for  Calibratixg  Axemojieter 

threads  fastened  to  the  starting  lever  of  the  instrument 
were  carried  back  along  the  top  of  the  board  through  wire 
loops  to  the  handle  bars,  thus  enabling  the  rider  to  start 
and  stop  the  anemometer  at  will. 

An  exhibition  hall  was  used  as  the  place  for  the  tests. 
A  chalk  line  about  280  ft.  long  was  drawn  on  the  floor 
and  two  short  lines,  200  ft.  apart,  were  laid  out  at  right 
angles  to  tlie  main  line.  One  of  these,  placed  about  40 
ft.  from  the  end,  served  as  the  starting  point  and  the 
other  was  the  finish  of  the  measured  course.  All  windows 
and  doors  were  closed  permitting  the  calibrations  to  be 
made  in  still  air. 

The  bicycle  was  started  at  the  end  of  the  chalk  line, 
which  was  sufficiently  distant  from  the  starting  point  to 
enable  the  rider  to  maintain  the  wheel  at  uniform  speed 

♦33   Irving;  St.,  Watertown,  llass. 
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before  eutering  the  SOO-ft.  course.  At  the  instant  of 
crossing  the  mark,  an  assistant  took  the  time  by  a  stop 
•watch  and  tlie  rider  pulled  one  of  the  threads  thereby 
starting  the  registering  mechanism  of  the  anemometer. 
When  the  finish  line  was  reached  the  time  was  taken  by 
the  assistant  and  the  mechanism  stopped.  The  course 
was  covered  in  both  directions  and  the  average  time  taken, 
thus  eliminating  errors  due  to  the  possible  movement  of 
the  air  iu  either  direction.  The  observations  for  dif- 
ferent speeds  were  recorded  in  tabular  form  with  the 
following  headings:  (1)  time  in  seconds,  (2)  anemom- 
eter readings,  (3)  anemometer  velocity  in  feet  per  min- 
ute, and  (4)  true  velocity  in  feet  per  minute.  A  chart 
■was  made  with  anemometer  readings  in  feet  per  minute 
as  abscis.sa.*,  and  true  velocities  in  feet  per  second  as 
ordinates.  A  line  was  drawn  through  the  points  rep- 
re.senting  the  conditions  as  equitably  as  possible.  This 
method  can  be  easily  followed  when  a  large  hall  or  build- 
ing with  a  sufficient  amount  of  floor  space  is  available. 


Economical  Depth  of  T-Beams 

Hv   I{.   W.   Stkw.kut* 

The  writer  submits  below  tlie  criterion  for  economical 
depth  of  reiuforced-concrete  girders  in  slab-and-girder 
construction,  which,  as  will  be  noted,  is  very  easy  to 
apply. 

Let  the  accompanying  figure  rep- 
resent a  section  at  the  center  of  a 
T-beam  which  has  been  correctly  re- 
inforced to  resist  a  given  beiuling 
moment.  It  is  desired  to  know 
whether  an  increase  or  decrease  in 
the  depth  of  the  stem,  with  the 
o  ■-  '•"»  corresponding  change  in  the  size 
of  the  steel  rods,  would  result  in  economy. 

It  is  evident  from  the  shape  of  this  beam  tiiat  a 
change  in  the  depth  of  the  .stem  would  have  very  little 
effect  on  the  position  of  the  center  of  gravity  of  the  com- 
pressive stre.s.ses,  and  that  the  distance  from  the  steel 
rods  to  the  center  of  gravity  of  the  compressive  stresses 
will  always  be  nearly  equal  to  the  depth  of  the  stem  of 
the  beam. 

Since  the  quantity  of  concrete  in  the  stem  of  the  beam 
varies  directly  as  tlie  distance  x,  the  cost  of  concrete  in 
the  stem  for  any  depth  may  be  represented  by  g.r,  where 
g  is  a  constant  and  .r  is  a  variable.  Siiwe  the  area  of  the 
steel  varies  inversely  with  .r.  its  cost  may  be  represented 

by  -    where  a  is  a  constant.     Tlie  total  co.st  of  the  stem 

of  tile  liearri  is  tlieii  re|)  resell  ted  by  tlie  ecuiatioii: 

,.  (I 

(  ost   =  //./•  H — 

To  determine  the  value  of  x,  wliicli  makes  this  cost 
a  minimum,  |>ut  tiie  first  derivative  equal  to  zero  or, 


.v-,-,  =0 


frmii  which  we  get 


•'•  =  \'.f 

'EnKlnei-r  of   llrltlKi-   Oepartmcnt,  Lou   .\nKfleii,  Calif. 


Substituting  this  value  of  .r  in  the  equation  for  the 
cost  above,   we  get  for  the  cost  of  the  steei        _  which  re- 


•\  -,  which,  it 


<J 


will  be  noted,  is  equal  to  the  cost 


duces  to  g 

of  the  concrete. 

The  criterion  for  minimum  cost  is.  tiierefoie,  that  the 
r<jyl  of  tlie  cuncrele  in  the  stem  shall  be  equal  to  the  cost 
of  the  longitudinal  steel.  The  cost  of  the  vertical  legs 
of  the  .stirrups  should  be  included  as  jiart  of  the  co.<t  of 
the  concrete  in  the  stem. 

It  will  occur  in  connection  with  this  criterion  that  for 
buildings  of  several  stories  it  will  be  desirable  to  use  a 
lesser  depth  of  girders  than  that  given  above  in  order 
to  reduce  the  total  height  for  a  given  clearance  between 
floors  and  ceilings.  Provision  for  this  feature  is  readily 
introduced  into  the  criterion  by  simply  adding  to  the 
cost  of  the  concrete  stems  of  all  the  T-tieams  under  con- 
sideration the  cost  of  a  ])ortioii  of  the  walls  and  ])artitions 
of  the  building  equal  in  height  to  the  stem  depth  of  the 
T-beams,  the  criterion  then  being  that  this  sum  shall 
equal  the  cost  of  the  longitudinal  steel  in  the  T-beams. 

In  order  to  apply  this  criterion  conveniently  in  work- 
ing out  a  design  it  is  necessary  to  determine  the  vahies 
(if  the  constants  a  and  ;/  in  the  equation:  Cost  =  gx  -f- 

-   in  terms  of  known  functions  of  the  beam. 

X 

Let 

J/  =  Bending  UMuneiit : 

^4  :=  Area  of  steel : 

fs  =  Fiber  stress  in  steel : 

/(   ^  Width  of  stem  : 

(■  =  Cost  jJcr  cubic  unit  of  concrete; 

(J  =  Cost  i)er  cubic  unit  of  steel  : 

.  =  '/. 
(■ 

Cost  of  stem  corcrete  per  lineal  unit  of  beam  is 
rhx   ^-   gx 
from  wliicli 

,'/  =  <Ik 
Bearing  in  mind  thai  tlie  lever  arm  of  the  steel  about 
the  center  of  gravity  of  the  compressive  forces  is  sub- 
stantially equal  to  x,  the  area  of  the  steel 
.1/ 

<t's 


J  = 


And  the  cost  of  the  steel  per  lineal  unit  is 


f,.l 


Equating  tins  to       w<"  get 

'  X 


■>:fs 


7.1/ 
Using  the.M'  values  of  ti  and  >/  in  the  geiienil  equation 


we  get 


Tliis  equation  is  given  in  Turiieaure  &  Maiiicr'.-  treatise 


April  -M.   liii:! 


R\  (;  I  N  K  K  i;  I  \  (;    \  !•:  w  s 


si; 


oil  ii'inriircvil  roiKTctc.  hi'iiii;'  ilci-i\i'(l  liy  ;i  i|ilV<'rciil 
iucIImkI. 

Td  rdiiipiiti'  Ilk'  ratio  r,  llic  smiik'  unit  of  miIlhiu'  iiuisl 
be  usi'd  for  l)otli  tlio  steel  and  the  ((nurete,  but  not  nec- 
essarily the  same  unit  in  whieli  d,  .r  and  M  are  expi-essed. 
Since  /•  and  /.,■  Tor  any  particular  desij;n  remain  constant. 

the  value  of    .-    may  he  dcici-niiiicd  and  ircali'd  as  a  single 

constant  quantity  for  the  work  in  hand,  so  that  when  the 
bendin;;-  moment  in  the  heam  has  been  I'oiind.  the  eco- 
nomical depth  is  uivi'ii  by  a  siiifjle  settinjj  of  the  slide- 
rule. 

In  oi'dcr  to  iiicliiilc  the  cll'cct  of  wall>  and  partitions  in 

tile    rorniuhi    .r   =   -vl  ^V    hi'st    detci-miiic   the    Iota!    hori- 
\  o/s 

zontal  area  covered  by  the  stems  of  the  T-hcams  under 
consideration  and  the  total  horizontal  sectional  area  of  the 
wall.s  and  partitions  at  the  lexel  of  the  beams. 

If  the  cost  per  cubic  foot  of  the  walls  is  jireater  or 
less  than  the  cost  per  cubic  foot  of  the  T-beani  stems  iu- 
erea.se  or  decrease  tlieir  area  in  pro])ortion  to  the  differ- 
ence in  cost.  Then  increase  the  cost  per  cubic  foot  of 
the  T-beam  stems  in  the  ratio  which  the  total  corrected 
area  bears  to  the  area  of  the  T-beam  stems  in  order  to 
obtain  the  unit  cost  c  which  is  used  to  determine  the 
ratio  )•.  Also  the  cost  per  cubic  unit  of  the  .steel  should 
be  correi'ted  to  provide  as  nearly  as  possible  for  excess 
len.irtb  of  the  rods  due  to  lai)s  and  bends. 

Economical  Design  of  Steel  Girders 
Embedded  in  Concrete 

I>Y   tjEOHGE  P.V.ISWKLL* 

In  the  design  of  subsurface  structures,  the  economic 
depths  of  embedded  steel  girders  are  dependent  iipou  the 
costs  of  excavation,  concrete,  steel  shapes,  etc.;  and  it 
is  the  purpose  of  the 
writer  to  formulate  ex- 
pressions for  the.se  depths 
in  terms  of  the  above- 
mentioned  items. 

A  steel  o'irder  em- 
bedded in  concrete  in  a 
foundation  will  involve 
])i'incipally  the  items  of 
steel,  concrete,  and  exca- 
vation. The  economic 
(le]ttli  of  the  o-irder  will 
be    a    function    of    these 


items  as  well  as  of  the  required  section  modulus. 

The  items  of  concrete  and  excavation  will  vary  together 
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siiKc  an  iiiriease  in  \\n-  amount  of  eonrrrte  required  (due 
lo  an  increa.sed  depth  of  girder)  will  involve  the  same 
increase  in  the  amount  of  excavation  required.  Hence 
the  iinlividuai  costs  per  ciibi<-  yard  of  concrete  and  e.x- 
cavation  may  be  ailded  and  one  price  used.  If  concrete 
alone  is  involved  this  i)riee  will  be  the  price  of  concrete; 
likewise  if  (jxcavation  alone  is  involvc^d. 
Let 

•s'   =:  lie(piire(l  sect  loii-moilnlus  of  girdcr ; 

(/   =   Depth   out   to  out   i,r  girder; 

.1  =  Area  of  girder: 

/■   =  liadius  of  g\  j-ation  : 

/    —  Moment  of  inertia. 
Xow 

■if       -i    I  /•■- 

ami 

r  (aiiproximately )    =   0.  t  d 


S  =  ().;«  .Ir/  ,,r  J  = 


:{.  13  S 


Taking  a  depth  of  concrete  and  excavation  of  d  a  width 
of  h  and  a  length  of  one  foot  the  item  involved  in  cubic 

yards  will  be 

=  t).iHH)->o7  Od 

v>  X  I-.'  X  -^r 

vkhh  s 

The  amount  id'  steel  will  be  :',.A  A  = ^ — ; adding  10% 

for  details  the  total  amoiinl   = -. — . 

Let 

k  =  Cost  of  steel  in  cents  per  lb. ; 
m  =  Cost  of  concrete  and  excavation  in   cents  per 
cu.vd.    (or  of  cither   if  the  other   is  not  in- 
volVed). 
The  total  cost  of  steel  concrete  and  exi-avation  is  then: 
II. (I!)  S/,- 


'/ 


+  ().(i(Mr.>.i7  iii//d 


To  obtain  a  niininiuni   \alue  of  this  expression  equate 
the  derivative  to  zero: 


ii.iio()-2.t;  ///ii 


-'\(i;:) 


Let  7  =  7—  then  :l  =  ■.'!:!  V  '/ S. 

Let  the  constant  2l;i  V  q  =  c  then  d  =  c  -yj  S. 

A  curve  is  shown  herewith  giving  the  value  of  c  for 

k 
various  values  of  the  ratio  ^ — . 

0  711 

Needless   to   state   the   slide-rule  gives   sufficiently   ac- 
curate results. 


The  DletaKraph  in  Aviation — According:  to  a  recent  note  ill 
tlie  "Army  and  Navy  Gazette."  a  new  device  is  under  trial 
to  enable  leconnoitering  and  recording  observations  to  be 
carried  out  by  the  pilot  of  an  aeroplane,  without  the  necessity 
of  carrying  a  passenger.  As  the  pilot  has  both  hands  occu- 
pied he  cannot  take  notes,  but  he  can  speak  into  the  mouth- 
piece of  a  dictagraph,  a  commercial  recording  phonograph, 
which  records  the  words  on  a  disk  or  cylinder.  It  is  reported 
that  an  attempt  was  made  to  mount  the  instrument  on  the 
steering  wheel,  but  the  vibration  gave  trouble,  so  a  special 
machine  was  provided  to  be  strapped  to  the  pilot's  back. 
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A  Novel  Method  of  Removing  an 
Old  Bridge 

Removing  au  old  girder  bridge  by  cutting  off  succes- 
sive panels  from  one  end,  and  lifting  them  a«ay  by  a 
derrick  car  standing  on  the  remaining  portion  (this  act- 
ing as  a  cantilever  of  decreasing  length),  is  an  unusual 
method  of  procedure  carried  out  on  the  Xortheru  Ry.  of 
France,  and  described  in  tlie  March  number  of  the  "Revue 
Generale  des  Chemins  de  Fer"  (Paris)  by  Mr.  Bouch- 
ard, Engineer  of  Maintenance-of-Wav  of  the  Xorthcrn 

By. 

The  bridge  in  question  is  across  the  Oise  River,  on  the 
line  between  Paris  and  Creil.  It  has  three  double-track 
spans  of  about  93  ft.,  but  the  sui)erstructure  to  be  re- 
moved was  built  with  continuous  girders  280  ft.  long. 
resting  on  the  abutments  and  three  piers.  Falsework  for 
the  removal  could  not  be  used  under  two  of  the  spans, 
as  the  river  had  to  be  left  open  for  navigation.  Traffic 
was  diverted  to  one  track,  and  along  the  stretch  of  aban- 
doned track  was  established  a  plant  for  stacking  and 
loading  the  old  ironwork  and  another  plant  (on  the  op- 
posite side  of  the  river)  for  erecting  the  new  structure  in 
position  for  moving  longitudinally  into  position.  The 
cross-tie  girders  between  the  girders  of  the  two  tracks 
were  cut,  to  avoid  putting  any  torsional  strains  upon  the 
structure. 


ZSO  (Confr'nuous  Girder' 
■Hand Derrick  Car 


Navigable  Channel i  no  Falsework •>t< 


.  Falsework  pul__A\ 
under  this  span      ■ 


Method  of  Removing  the  Oi.u  Sp.\xs  of  the  Bishkjk 
ovEU  THE  Oise  River;  Xokthkhx  Ry.  of  Fii.wcE 

Beginning  at  one  end,  as  shown  in  the  accompanying 
out,  panel  lengths  of  about  10.7  ft.  were  detached  and 
rai.«ed  by  a  hand-operated  derrick  car,  which  then  car- 
ried the  detached  panel  to  the  loading  yard  on  the  bank. 
The  heaviest  load  on  the  cantilever  portion  was  in  cut- 
itng  and  raising  ))anel  Xo.  1  on  tiie  first  span  and  ])ancl 
Xo.  5,  on  the  second  span,  the  cantilever  lengths  being 
then  74.5  and  K2.6  ft.  respectively.  For  removing  the 
third  span,  falsework  was  erected  on  piles  <lriveii  in  the 
.bed  of  the  river. 

The  superstructure  being  removeil,  the  masonry  ])iers 
were  altered  as  required  for  (he  new  structure,  which  is 
a  continuous  parallel-chord  deck  lattice-truss  bridge.  This 
was  moved  longitudinally  into  position,  the  bottom  chord 
being  lengthened  temporarily  so  as  to  take  a  i)earing 
on  the  timber  bents  and  blocking  on  the  piers,  and  so  re- 
duce the  cantilever  lengtli  of  the  structure  while  being 
launched.  When  Ibis  new  structure  was  in  position,  it 
was  gradually  lowered  to  position  on  the  piers.  Track 
WHS  then  laid  and  traffic  diverted  to  the  new  structure,  so 
that  the  same  o[)crHtiiuis  coulrl  be  repeated  for  tlii!  other 
track. 

For  cutting  loose  the  \m\\A   lengths,  experiments  were 


made  with  cutting  out  the  rivets  and  cutting  the  metal 
with  chisels.  This  proved  to  be  much  too  slow,  ami  all 
the  work  was  done  by  cutting  the  metal  with  oxyacety- 
lene  torches.  The  entire  work  on  each  track  occupied 
about  three  months,  and  between  the  two  periods  a  week 
was  occupied  in  changing  the  single  running  track  from 
the  old  to  the  new  structure.  Work  was  commenced  about 
the  end  of  December,  1911,  and  completed  in  July,  1012, 
double-track  traffic  being  resumed  in  August.  The  cost 
was  about  $70,000,  distributed  as  follows:  grading  to 
improve  profile,  $1000;  track  and  ballasting,  $3200;  tem- 
porary switches  and  signals  and  their  operation,  $2400; 
masonry,  $8000;  steel  superstructure,  $56,000. 

Fieldwork  and  Computations  for  Lay- 
ing   Out    Subdivisions    on  Curved 
Street    Lines 

By  J.  H.  Anderson* 

The  first  step  necessary  to  pro])erly  subdivide  a  tract 
of  rough  ground  into  building  lots  is  to  prepare  an  ac- 
curate topographic  map  showing  5-ft.  contours,  on  a 
scale  of  not  less  than  100  ft.  =  1  in.,  and  preferably  50 
ft.  =  1  in.  Upon  this  map  the  jiroposcd  street  and 
subdivision  lines  are  first  sketched,  anil  llicii  accurately 
located. 

Before  the  subdivision  lines  can  be  calculated  it  is 
necessary  that  a  closed  traver.se  be  run  around  the  tract 
to  be  subdivided.  All  distances  and  angles  of  the  tra- 
verse and  the  closure  of  the  traverse  arc  checked  by  com- 
putation. 

It  was  found  in  making  a  traverse  of  tiie  particular 
tract  to  be  described  that  the  angular  error  was  30", 
while  the  error  in  distance  was  about  1  in  3300.  The 
ground  was  very  broken  and  there  was  considerable 
underbrush,  and  on  many  of  the  hillsides  it  was  neces- 
."^ary  to  "break  chain"  si.\  or  si'vcii  tinu>s,  so  that  the 
error  mentioned  was  considered  allouable  under  the  con- 
ditions. 

After  the  exterior  traverse  was  (inally  closed  and  had 
been  accurately  laid  out  on  the  map,  the  work  was  ready 
for  computation.  In  this  particular  ca.>ie  the  south  line 
of  the  trad  was  mIsh  llic  (|nartcr-section  line  running 
east  anil  west,  anil  a  line  perpendicular  to  this  line  was 
taken  as  the  meridian  to  which  all  of  the  computed 
courses  were  referred.  The  intersection  of  the  quar- 
ter-section line  and  this  meridian  was  the  origin  of  the 
riiordiiiates. 

It  is  not  piissilile  in  the  scoj>c  of  this  article  to  de- 
scribe all  of  the  sti']>s  nei-essary  in  computing  and  laying 
out  the  work,  but  a  lew  examples  will  he  given  which  will 
serve  to  illiislrair  ninsi  of  llir  pnilili'ms  arising  in  such 
work. 

The  map  should  i)e  very  canfully  drawn  .so  that  it 
can  be  used  to  check  computations  by  scaling.  To  fa- 
cilitate this  work,  light  red  lines  may  be  drawn  on  the 
jtajier  in  Xorth  and  South,  and  l-last  and  West  directioiiB. 
All  such  lines  will  have  known  latitudes  and  di'partiircs, 
and  being  drawn  parallel  to  the  a\is  they  will  be  found 
very  convenient  in  s<'aling  tlie  rlurk  distances.  It  is 
also  imjiortant  to  use  the  best  grade  nf  detail  paper  so 
as  to  avoid  shrinkage  as  far  as  possilile. 

KiEi,i)W(iiiK — From    the   ollice    loiiipulal  inn    the    notes 
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Jll'c  riiruislicil  I'nr  hivinii  (iiil  tlir  work  iii  llir  lirld.  The 
most  salisrarloi-y  way  of  liiniisliin^i'  llics<'  ikjIos  I'oi-  tin; 
use  of  llu'  liclil  parties  is  to  t  I'acc  the  layout  on  con- 
Vi'liicntly  si/cd  shccls.  rcrcrriiiu-  such  sheets  if  iieeessar\ 
(o  the  j;cneral  iiia]i  of  the  tract  ilrawii  (ui  a  sniallei- 
scale.  On  those  traciiifis  are  shown  the  (le,i;ree,  central 
iiiifi:le,,  chord  and  arc  leiif,'tlis  of  each  lot  front,  ami  the 
detlectioiis  I'or  each  lot  comer  on  the  curved  lines. 

In  order  to  check  tiie  profiress  of  the  work  and  to 
know  each  night  the  extent  of  the  completed  work,  the 
chiet  (if  the  Held  i)arty  marked  in  red  upon  the  hluc- 
print  maj>  of  the  subdivi.sion  each  lot  corner  staked,  so 
that  it  was  possible  to  tell  by  a  glance  at  the  map  Just 
how  much  of  the  work  had  been  comi)leted. 

In  layinn'  out  work  of  this  character,  it  is  not  pos- 
sible to  run  in  the  curves  lix-  the  oi'dmai-y  methods  used 
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departures  (see  i"'i;;.  1).  The  (luarler-.seclion  line  forms 
the  .south  line  of  lot  1«()  a.s  shown.  The  distance  from 
quarter-section  corner  along  tile  south  line  of  lot  180 
lo  the  east  line  of  fon'si  K(.ad  is  VW:.\'y  ft.,  which  gives 
to  thi'  lirst  lot  corner  on  this  street  coordinates  of  L  = 
(1.0.  I)  =    l:ii).;i.-,. 

The  tangent  to  the  center  line  of  the  road  at  this 
point  makes  an  angle  of  HV  11'  W.V  with  the  quarter- 
section  line,  thus  giving  it  a  hearing  of  \  13°  18'  27" 
\V.  The  radius  to  east  line  of  the  road  at  this  |)oint  ha.s 
then  a  bearing  of  S  77°  2'  \')"  W ;  and  since  its  length 
is  llTti.as  ft.,  the  coordinates  of  the  center  of  the  curve 
are,   /.  =    —  •-ifvi.S.'J,   /;   =    i:!S.-)..-),S. 
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in  railway  work;  viz.,  defining  the  degree  of  curve  as  the 
angle  subteiuled  at  the  center  by  a  100-ft.  cluird.  Chords 
-should  be  computed  so  that  the  distance  shown  is  the 
exact  distance  along  the  curve.  In  other  words,  tlu'  de- 
gree of  curve  should  be  defined  as  the  angle  subtended 
at  the  center  by  a  100-ft.  arc. 

It  is  desirable  to  mark  tlie  corners  of  lots  in  a  more 
permanent  manner  than  by  ordinary  wood  stakes,  and  it 
wMlI  be  found  much  easier  to  drive  iron  rods  or  pipes 
iuto  hard  or  frozen  j^iround  than  to  set  wooden  stakes.  An 
iron  bar,  while  it  makes  a  very  substantial  monument 
is  difficult  to  center,  and  it  was  found  preferable  to  use 
short  lengths  of  gas  pipe  about  1  in.  in  diameter.     In  set- 
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The  lots  adjacent  to  the  ([uarter-section  line  were  laid 
out  with  sides  parallel  to  this  line  and  with  a  width 
of  65  ft.  along  the  meridian.  To  calculate  L  and  D  for 
lot  corner  b  (Fig.  1)  we  proceed  as  follows:  Since  the 
lot  is  65  ft.  along  the  meridian,  the  L  of  b  is  65  ft.  The 
difference  in  L  between  /;  and  )n  is  328.85  ft.,  which  gives 
one  side  of  a  right  triangle.  The  length  of  the  radius  to 
b,  which  forms  the  hypotenuse  of  the  triangle,  is  1176.28 
ft.  Solving  for  mn  gives  !)29.;i,S  ft.:  i:iS.").5S  —  029. 3S 
=  456.20  ft.,  the  D  of  corner  b. 


ting  these  pipes  they  were  driven  flush  with  the  ground, 
and  before  the  final  center  was  taken  a  snuiU  wooden 
plug  was  inserted,  in  which  a  tack  was  set  to  mark  the 
line.    This  method  was  found  rapid  and  satisfactory. 

The  work  described  covered  a  tract  of  about  70  acres, 
and  was  laid  out  under  the  direction  of  Wm.  H.  Kimball, 
M  Am.  Soc.  C.  E.  The  writer  was  in  charge  of  the 
otlice  work  and  computation,  and  the  fieldwork  was  done 
under  the  direction  of  R.  P.  Hayes  as  chief  of  party. 
The  entire  work  was  completed  in  less  than  six  weeks. 

Computations — As  before  mentioned,  the  quarter- 
section  corner  was  taken   as  the  origin  of  latitudes  and 


The  bearing  of  tlu'  radium  to  b  is  found  to  be  >' 74° 
(i'  :!S"  \V,  thus  giving  a  central  angle  of  2°  55'  37". 
One-half  of  tliis  central  angle  gives  the  deflection  angle 
to  be  turned  from  the  tangent  at  a  to  locate  b. 


Tile  arc  ah   c-an  lie  calculated   from     A 


R , 

57.296' 


where  A  =  arc,  /'  =  radius,  and  J  =  the  central 
angle.  The  chord  ab  can  be  calculated  from  C  =  2R 
sin  1/2  J,  or  from  C  =  V  (/>.,  —  />,)-  + (Z,  —  i,)S 
where  D.,  L..  and  />,  /.,  are  the  latitudes  and  departures 
of  h  and  ((  respectively. 


848 


E  X  (;  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  fiS),  Xo.  17 


In  like  manner  L  and  D  can  he  calculated  for  any  of 
the  remaining  lot  corners  of  this  group  by  adding  65  ft. 
to  the  L  of  the  corner  next  below.  Knowing  the  L  and 
D  of  the  front  and  rear  corners,  the  length  and  bearing 
(in  this  case  due  east)  of  the  line  joining  them  can  be 
calculated. 

Fig.  2  shows  the  problem  of  calculating  L  and  D  for 
the  intersection  of  the  south  line  of  Mueller  Ave.  with 
the  east  line  of  Forest  Koad.     Forest  Road  at  this  point 


luns  on  a  T°  <iirvc,  the  coordinates  of  the  (('liter  of  wiiicli 
are  as  shown  in  Fig.  2.  The  south  line  of  Mueller  Ave. 
bears  S  79°  :iH'  33"  W  an  unknown  distance  from  the 
P.  C,  whose  coordinates  are,  L  =  T()!».7(),  1)  =  "^Hl.es. 

The  radius  to  the  curve  on  Forest  Hoad  intersecting 
the  south  line  of  Mueller  Ave.  has  a  length  of  788.64  ft. 
and  runs  at  an  unknown  bearing  from  the  center  of 
tile  curve  whose  coordiiiMlcs  are.  L  =  667.9?.  I)  = 
—144.37. 

Knowing  the  L  and  I)  of  points  /;  and  c,  the  bearing 
and  length  of  the  line  joining  them  can  i)e  calculated. 
Knowing  the  bearing  of  ah  and  be,  the  angle  between 
them  (164°  2'  1")  is  known  (.--ee  Fig.  2).  Three  parts  ol' 
tile  oblique  triangle  ahr  are  now  known,  hence  the  bearing 
of  ar  and  the  length  of  iih  can  be  coni|)uted.  Knowing 
the  bearing  of  fic  the  coordinates  of  a  lieconie.  fj  =  643.33. 
/;  =   643.89. 

Ill  like  manner  the  length,  and  the  L  and  l>  of  liic 
end  of  any  line  having  a  known  bearing  ami  niiiniii;.'  innn 
a  point  of  known  L  and  P  can  be  caliiiliil(  <l. 

This  corner  was.  of  course,  rounded  otV  alterw  aid  by  a 
curve  l)ut  the  L  and  I)  of  the  intersect  ion  was  iisclul  in 
ciieckiiig  the  total  arc  along  the  strc(4. 

Fig.  3  illustrates  the  method  of  computing  the  L  and 
/>  of  the  corners  of  lots  to  wliicli  delinite  arc  frontages 
i;iive  lieen  a.^signed.  Corner  /(  of  lot  •^"^3  is  one  wbo.sc  co- 
(  rdinates  are  known,  j-'orest  ifoad  at  this  point  runs  on 
a  4°  curve,  the  coordinates  of  the  (enter  of  which  arc  as 
8hown  in  Fig.  3. 

Knowing  tlie  ••o(irdinate«  of  c  and  /»,  the  bearing  of 
tile  radius  joining  tiiem   i8  known.     Since   the  arc   was 

nssunieil   to  \h-  60   ft.,  by   means  of  .1    =    /'  ^if^.'  "'•" 

between    rp,   the 


the  L  and  J>  of  // ;  in  like  manner  the  L  and  l>  of  //' 
can  be  obtained  after  assigning  an  arc  frontage  to  lot 
■2->4. 

The  L  and  D  of  the  rear  corners  of  these  lots,  which 
lie  on  a  straight  line,  are  easily  calculated,  and  luMu-e  the 
length  and  bearings  of  the  lines  connecting  them. 

For  the  case  where  both  ends  of  a  lot  terminate  in  a 
curved  street,  proceed  as  above  by  assigning  arc  Trout- 
ages  akuig  each  street  and  calculating  the  L  and  l>  for 
each  corner.  The  frontages  assigned  to  each  street  must, 
of  course,  l)e  such  as  will  fit  tlie  topoLrraphy  and  give  an 
economical  layout. 

The  intersections  of  sti'cet  lines  are,  of  cour.se,  rounded 
off  l)y  means  of  a  curve.  The  intersection  of  the  north- 
west side  id'  Es.sex  Ave.  with  Forest  Road  was  rounded 
ofl'  ijy  means  of  a  curve  of  50-ft.  radius.  To  calculate 
the  length  of  this  connecting  curve  and  the  L  and  I)  of 
its  ends.  ))roceed  as  follows: 

From  Fig.  1  it  is  apparent  that  i-il  =  rh  —  dh  or 
A',  cos  «  =  (7?^.   -|-   /I'l")    ro.i  ,j  —  It^.     Solving  for  con  /? 

,    "  i?.,  cos  a  +  R, 

weget,  ra.-,.  =  --^^-_^^^,^       . 

The  [j  and  D  of  r  are  known  as  are  also  the  L  and  D 
of  )'.  The  calculation  of  the  L  and  l>  of  r  was  previously 
described  in  connection  with  Mueller  Ave.  Knowing  the 
coordinates  of  both  ends  of  cl  we  can  determine  its  bear- 
ing. Since  the  bearing  of  ed  is  known,  the  bearing  of  cd 
is  readily  determined  therefrom. 

Knowing  the  bearing  of  cd  and  ci'.  the  angle  «  is  de- 
lerniined  :  whence,  substituting  in  the  above  formula,  we 
d(4ermiiie  rax  ,J  and  ,5.  Knowing  ,i  gives  the  bearing  of 
a. 


(■<■'.     The  L  and  D  for  jjoint 
culated.     The  arc  ae  =  II 
wise   be   calciihitcd ;    (ji    — 


57.29f 
III   =  ga\ 


ind  ' 

The 

<J 


can  now  i)e  cal- 
arc  ai  can  like- 
is  a  lot   coriiei'- 


previously  c(ini]iule( 


L'667.92\... 
D-/-H.37I    "■ 


\L-566.:4 
\D'&9S./5 


.t£. 


176 


\L- 430.42 
\D- 777.62 


L'436.75\ 
D'672.23] 


(Noi  io  Scale) 

/ 

^ 

/ 

Fj, 

K^ 
x^. 

/ 

\^^ 

^ 

/ 

\ 

s   OS, 

N^ 

L-2O5.90\ 
D- 150.70] 


solve   for     J.      Knowing    J,   the  ; 

l)earing  of  wlijch   is  known,  and   cji'   wc  can   readily  oh- 


Tlie  intersection  of  llillcrcsl  and  Kenwood  .\ve.'s  was 
to  lie  rounded  off  by  means  of  a  ciimc  H)  ft.  in  radius: 
required  the  L  and  I)  of  the  ceiilcr  and  of  llic  I'.  U.  C's 
and  the  arc  length  (Fig.  .">). 

Tlie  coordinates  of  n  and  /<  arc  kiHH\n:  llicrcforc  the 
length  and  bearing  of  nli  can  be  dctciinincd ;  tic  = 
331.33    -j-    Itl   =    311.33;  nc   =    395.07; 


A|inl  -n.  \'.i\:) 
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Siimn  isiiiN  iiF  A  Id-Ac  111-:  Tiiact  ix  l-liiuuxc!     l-(ri> 


'-"■'•2  '-^       iJi.^  +  B^)ab 

ivhere  S  equals  1/2   [{I!,  +  R,)  +  (R,  +  R,)   +  ab\. 

Knowing  a  the  bearing  of  R-^   is  deterniined  from  the 

bearing  of  aO,  and  consequently  the  L  and  D  for  p  and  c; 

ff,  +  R,  ^  R,  +  R, 

sill   '/.  Kill  ,5 

whence 

'^'''  ''  =  tH^t^  ■"''" '' 

h  2  +  ^i  1 
The  hearing  of  he  is  now  known   and   Tj  and   /?  for 
^' arc   readily   determined.      Knowing   «   and   ,?,    we  find 

Y  by  /-  =  1S()°  —    (a  +  ,5).      Arc  /)//  equals  /?,  ^y^.- 

The  lengths  ///  and  ///  can  likewise  be  calculated,  if  de- 
sired. 


At  the  intersection  of  the  cast  line  of  ^Mueller  Ave. 
west  of  Forest  Road  witli  the  west  line  of  Forest  Road, 
a  joining  curve  of  in-fi.  radius  was  first  used.  Tliis 
gave  lengths  of  144.18  It.  and  l<;-i.l!i  ft.  to  the  west  and 
east  lines  of  lot  176  resjiectively.  Later  on  it  was  decided 
to  increase  these  length.s  by  10  ft.  each,  making  them 
154.18  ft.  and  ISS.li)  ft.  as  shown  on  the  ma]).  The 
])roblem  was  to  calculate  the  new  radius  of  the  joining 
curxc.     'V\\v  proredurc  was  as  follows  (see  Fig.  (i )  : 

The  rooi'dinates  of  11  and  h  were  known,  therefore  the 
length  and  hearing  of  ah  was  determined.  The  L's  and 
/>'s  of  /;  aiul  //  were  determined  from  the  fact  that  the 
corners  were  at  a  fixed  arc  distance  from  the  south  line 
of  lot  176,  and  the  bearings  of  nr  and   he  were  known: 

ac  =  (R,  +  7^,)'  +ali—2  (R,  +  A'„)  ab  cos  ,J.      Solv- 
ing for  uc  we  get  6T8.')6  ft.:  A\  =  68.5.4.3  —  678.56  ft. 

=  6.87  ft.,  wliich  is  the  required  radius. 
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The  Computation  of  Simple  Turnouts 

By  A.\i)i;i;s  Bill* 
The    generallj'    adopted    formula    for    computing    the 
^adiu^:  of  a  turnout  from  a  circular  curve   (see  Searles, 
pp.  161-164)  being  rather  unwieldy,  a  simpler  expression 
may  perhaps  be  of  interest. 

The  following  symbols  will  be  used  : 
R  =  radius  of  main  curve ; 
r  =  radius  of  turnout ; 
g  =  gage  of  track ; 
L  =  angle  of  lead  : 
F  =  angle  of  frog ; 
«  =  number  of  frog. 
In  Fig.   1,  showing  a  diagram  for  an  inside  and  an 
outside   turnout,   radii   are   drawn   from   the   centers   of 
curvature  of  the   turnout  and   main   track   to  the   frog 


a>t 


<JH  \\  =F  tun  ~  tan  — 


Fie.    2 

jpoint.  Tangents  drawn  to  the  center  lines  of  track  (i]i])0- 
site  the  frog  point  will  then  intersect  the  common  ccnter- 
line-tangent  in  one  and  the  same  point  d.  If  this  were 
not  true,  i.e.,  if  they  cut  it  in  two  points  n  and  vi 
(Fig.  2),  we  would  have: 

sill  =  em  as  tangents  to  circle  of  radius  li       ( 1 ) 

.■ill  =  en  as  tangents  to  circle  of  radius  r         (2) 

em  -\-  mh   =  ni    ±    iili  as  tangents  to  circle  of 

radius f  (3) 

the  upper  .sign  referring  to  the  left-haml  diagram.  Sub- 
stituting (1)  and   (2)   in  (3)  gives: 

.sm    -f-    ////(    =   sii    =»=    nil 
which  cannot  be  true  unless 

Hih  =   ±   /;/(  =  0 
From  Fig.  I  it  will  then  be  evident  that: 


sd  =  ed  =  fd  =  -^  nit  -  =  gn 


!l» 
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F^  L 

t((H , 


III  II  — 


hlH 
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By  substituting  the  values  of  tan    -    and  tai 


(') 


ob- 


'rop  No. 

2Bn' 

loK  Rn' 

FroE  No. 

2gn  = 

4 

150  667 

1.8769872 

«! 

680  354 

4! 

190.687 

1.9792922 

9 

762.750 

235  417 

2.0708072 

9! 

MO  854 

5i 

284.854 

2.1535926 

in 

941.667 

6 

339.000 

2.2291697 

lOi 

1038.188 

6J 

397.854 

2.2986939 

11 

1139.417 

7 

461.417 

2.3630033 

lU 

1245.384 

7J 

529.687 

2.4229897 

12 

1356.000 

8 

602  6r.7 

2  4790472 

tained  from  (4)  and  (5)  in  (7),  and  reducing,  we  finally 
have  the  simple  algebraic  relation : 

^  ^gn^  {JR  ^  (J) 
R  ^  i  yn- 

the  upper  signs  referring  to   inside,  the  lower  signs  to 
outside  turnouts. 

Although  the  above  expression  may  be  used  without 
aid  of  tables,  it  will  ])rove  convenient  to  tabulate  values 
of  2  gir  and  Jog  gir  for  the  various  frog  numbers.  The 
expression  is  tlien  brought  into  a  logarithmic  shape  by 
two  simple  suniniations. 

R.\D1LS  OF  TLRNOIT  FROM  CURVE:  T.^BLE  FOR  2gn'  AND  log  gn' 
(For  .Standard  gage,  4  fl.  8J  in.) 

log  gn' 
2.5317051 
2. 5813522 
2.6283144 
2.6728672 
2.7152458 
2  7.556526 
2  7942629 
2  8312297 


A   Dredge-Cutter  Recording    Device 

.Vn  ingenious  device  designed  to  iiulicate  and  record 
tlie  movements  of  the  cutter-head  of  a  hydraulic  dredge 
has  been  invented  by  Uldric  Thompson,  a  member  of  the 
senior  class  of  Cornell  University,  and  H.  S.  Taft.  The 
device,  which  they  call  the  "standard  dredge  director," 
is  described  in  the  March  issue  of  the  Sibley  Journal  of 
Engineering,  from  which  we  have  made  a  brief  ab.stract. 

The  purpose  of  the  device  is  to  show  on  a  diagram  rep- 
resenting a  cross-section  of  the  canal  prism,  placed  in 
front  of  the  dredge  operator,  the  location  of  the  cutter- 
liead,  and  also  to  make  a  chart,  automatically,  of  the 
excavation  done  on  the  cross-section. 

The  apparatus  consists  of  a  device  for  combining  the 
horizontal  and  vertical  motions  of  the  cutter-head  so  as 
to  show  its  resultant  movement  reproduced  on  a  hori- 
zontal plane.     This  is  done  by  apj)lying  the  horizontal 


Fi(i.    1.    DiiKiKJK-CiTTEii  Ri;coiii)i\<i   Okvici: 

(omponent  to  a  sliding  guide,  and  (he  vertical  component 
to  a  pointer  Tm  ("'I't-'  I'^'K-  O-  The  vertical  inoveinent 
of  the  pointer  is  actuated  by  running  a  wire  from  a  point 
on  the  cutter-arm  aniiind  a  differential  |>ulley  mounted 
on   the   projecting   A-frame,   the  other  end   of   the  wire 
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hciii-    allMclifd    III    M    wi'ijrhl.      Aiiiillur    \vii-c,    siiiiilarly  :i  i  liiirl  of  (lie  it(i»  >crl  ion  rlrcdficd   is  iimdc  for  rarli  iii'W 

ui'i.uiilril,   IS  wiiiiiiil   ariiiiiul   llie  sniiiller  circiiniforclicc  of  )hi>i1ioii  oT  the  ilri'i|;;r. 

Iho  ililVciciilial  imllcy  ami  is  llii'ii  run  liark  ami  roniifctiMl  'I'lic  i)laiik  ciiarls  imiy  have  a  iiiaHter-dia/fraiii  drawn  on 

ill   IIh'  ilirrrlnr.      Ill   this  way   all    vnlual    inii\i'iiirnls  of  ilirin  so  that  an  easy  coiiiparison  may  1)L'  made  l)ctwe(>M 

Ihc  riillrr-ariii  arc  rcilmril  ami  I  ranslrrrnl  In  llir  jiointfr.  llii'  actual  ml  and  tlit;  croKs-section  called   for.     Tin-  ru- 

Tho  luirizonlal   coiniioiu'iit   nf  ihr  i miir   inoxciiu'iit    is  coidiiij^  incclianisni   is  locked   and  sealed,  and   the  chart 

re]>roduceil  as   I'dHows:     A   nidal   qiiailianl    is  iiivotcd   al  lliiis  ;fives  the  f^^ovcrnnient  or  I'anal  company  an  alwolute 

its  ceiilrr.  mi  a   \i>rlical   axis  Imatnl   inulway  In'twi-cn   Ilic  ilieck  on  the  work  done  liy  llic  contractor. 
s|iuils.  on   llic    rear  deck,  or  on   the  ri'ilini;-  of  the  Imiirr- 

room.     W'iix's  are  fasti'iied  Irom  the  ends  of  ihc  are  and  V "■ »•<•■■"■■■•"»«""«• 

then  run  around  the  arc  to  ]uilleys  on  the  opposite  side  I  N  ()  T  F"  S  i 

and  thence   forward   to  the  director   (sec   Fij;-.  V).  j  "*  '  I 


u 


Spud 


Fig.  2.    Di.vGK.nr  RnoTrixn  Dkvice  for  Ti.-ansi-khrino 
Cutteii-Hkad  Movkmk.nt  'ro  Ukiohdixc   Di'.vicK 

The  center  line  of  the  (piadrant  is  then  lined  up  with 
the  center  line  of  the  vwvv  or  canal.  This  may  he  done 
liy  sighting  along  the  line  to  some  distant  point  in  the 
canal  center  line.  Muring  operation  the  quadrant  may 
be  kept  in  line  eitlier  liy  hand  or  hy  a  gyroscope  niouuled 
on  the  quadrant.  In  either  case  the  quadrant  will  remain 
.stationary  as  tlie  boat  swings.  Hence,  as  Ihc  relativi' 
]>ositions  of  the  boat  and  quadrant  change,  the  wires 
will  be  luiUed  through  distances  proportional  to  thi' 
swinging  of  the  dredge.  By  selecting  the  pro|)er  radius 
lor  the  quadrant,  tlie  liorizontal  component  is  redueeil 
to  the  same  scale  as  the  vertical  component. 

A  pro])osed  improvement  is  to  locate  the  quadrant  and 
gyro.seope  in  the  wheel  house  and  thus  make  the  appara- 
tus more  compact.  The  gyroscope  wmild  keep  the  center 
line  of  the  quadrant  always  parallel  to  the  center  line  of 
the  canal  or  ri\er  prism.  HeiU'e,  the  relative  move- 
nieuts  of  the  boat  and  quadrant  would  be  the  same  as 
with  the  quadrant  ]daced  between  the  spuds.  This  ar- 
rangement could  not  be  used  if  the  centering  were  done 
I'.y  hand.  In  ease  the  canal  is  curved,  the  apparatus  must 
be  recentered  at  short  intervals. 

A  pautagra])h  mechanism  is  nsed  to  trace  the  jiath  of 
the  cutter;  a  ])ointer  for  the  "master-diagram"  and  a  sty- 
lus for  recording  diagram.  Tm  is  the  master  tracer  or 
jHiinter  and  T p  the  stylus  on  the  recorder.  (See  Fig.  1.) 
As  may  be  seen  from  the  illustration,  the  ]iointer  moves 
lii'hind  a  ])late  of  glass  \ipou  which  has  heeu  drawn  a 
master-diagram  of  the  section  to  be  cut  out. 

It  is  the  duty  of  the  dredge  operator  first,  to  dredge 
to  the  cross-section  roughly  and  then  to  finish  off  the 
edges  liy  manipulating  the  cutter  so  that  the  ])ointer 
follows  the  line  of  the  master-diagram. 

Change  of  water  level  may  lie  allowed  for  by  raising 
or  lowering  the  glass  plate  hy  turning  the  wheel  W ;  O 
shows  a  gage  for  this  regulation. 

The  director  is  equijiped  with  a  meclianism  for  auto- 
matically making  charts  of  the  work  done  liy  the  dredge. 
A  new  section  of  a  continuous  chart  is  rolled  into  place 
c\erv  time  the  spuds  are  shifted.  This  is  accomplished 
hy  means  of  simple  electrical  connections.     In  this  way 


A  HIviT  Survey  mailc-  on  tin-  Ice  wnM  dLSirlbid  by  A.  L. 
Webster,  County  Surveyor,  Wheaton,  Ml.,  in  a  paper  pre- 
sented at  the  annual  meeting  of  the  Illinois  Society  of  En^i- 
neer.s  and  Surveyors  at  ChicaKo,  Jan.  22-24.  The  survey  was 
for  a  dralnase  di.striet  on  the  DuPage  River,  which  stream  is 
mainly  a  series  of  .sloufirhs  in  its  upper  reaches.  It  was  found 
to  be  almost  impossible  to  make  complete  surveys  to  deter- 
mine the  proper  location  of  the  proposed  channel,  and  nec- 
essary profiles,  etc..  on  account  of  the  swampy  conditions  ex- 
isting. Therefore  the  plan  was  adopted  of  running  the  lines 
in  winter,  taking  soundings  for  profiles  and  making  careful 
and  complete  references  of  all  points.  All  tangent  lines  were 
run  to  an  intersection,  and  all  points  of  intersection  and 
points  of  curve,  etc.,  were  carefully  referenced  to  permanent 
marks  along  the  shore.  Occasional  measurements  were  made 
along  property  lines  from  the  proposed  line  to  stakes  or 
other  marks,  and  such  measurements  taken  as  will  be  use- 
ful in  plotting  the  wet  lands  for  the  purpose  of  assessing 
their  owners.  The  center  thread  of  the  river  was  frequently 
the  dividing  line  of  ownerships,  and  it  was  often  difficult  to 
determine  it,  although  important,  owing  to  high  values  of 
land.  Besides  these  references,  holes  were  chopped  in  the 
ice  and  long  stakes  driven  which  will  help  later  in  picking 
up  the  lines  quickly,  as  well  as  to  define  clearly  the  proposed 
route.      These    will    be    safe,    as    the    ice    goes    out    slowly. 

This  work  was  done  in  this  manner  in  a  third  of  the  time 
required  if  done  at  any  other  time  of  the  year,  and  the  re- 
sults were  far  more  satisfactory.  The  work  had  its  difli- 
culties  and  trials.  Once  when  the  thermometer  registered 
below  zero,  the  party  was  working  next  to  the  tracks  of  the 
Chicago  Great  Western  R.R.  when  a  train  passed,  and  at 
the  psychological  moment  a  flunky  in  the  dining  car  saw  fit 
to  empty  a  pan  of  dish  water  out  of  the  window,  drenching 
one  of  the  boys  thoroughly.  .\nother  day  the  transit-man 
broke  through  an  air  hole  into  the  water  up  to  his  arm  pits, 
smashing  the  transit.  This  happened  when  the  ice  was  18  in. 
thick  on  the  average,  but  the  river  is  fed  largely  by  springs 
and  great  <are  had  to  be  used,  espcciall.v  when  snow  covered 
the  ice. 


I.otN  Het«een  \on-I'nrnllel  l.inen — .\  correspondent  in 
-Vustralia.  A.  (!.  Little,  writes  as  follows:  In  your  issue  of 
Jan.  23.  1913,  p.  173,  appears  an  interesting  problem  under 
the  heading  above.  I  think  the  method  of  solving  the  prob- 
lem adopted  by  Mr.  Dinsmore  a  I'ather  laborious  one  and  sug- 


,^"est   the   following  simple   foi-mula: 

Referring   to    the    accompanying    figure 
ch.     A    =    30°.     R    =    12  ac'-es    -    120  sii.ch. 


given,    say   a 


10 


17.3205 


9.4319  i., 


Va.-  +  2  R  tan  30°  =  15.4455  ch. 

Vy-  —  2  R  tan  30°  =  10.0000  ch. 

120 

YTT+T)  =     9.4319  oh. 

:  X  sec   30°  =  10.S910  ch. 


852 


E  N  G  ]  X  E  E  E  1  X  li      X  E  W  S 


Vol.  GO,  Xu.  17 


ComprenMed-AIr  Apparatns  for  DIslodgringr  Anchor  Ice — An 

apparatus  for  utilizing  compressed  air  to  dislodjre  the  anchor 
ice  which  forms  in  the  ports  of  the  water-works  intalve  cribs 
during  the  winter  was  installed  at  the  Two  Milo  crib  of  the 
Chicago.  Til.,  water-works  during  the  fall  of  1911.  It  is  ar- 
i-anged  as  follows;  A  new  10x8xl0-in.  Westinghouse  air  com- 
pressor was  installed  and  arranped  to  discharge  into  a  re- 
ceiving tank  of  about  50  cu.ft.  capacity.  The  operation  of 
the  compressor  is  arranged  lo  give  a  maximum  of  about  SO 
1!>.  pressure  in  the  receiving  tank.  When  any  of  the  ports 
show  signs  of  being  blocked  by  anchor  ice  a  standpipe  run- 
ning down  into  the  center  of  the  port  is  connected  with  the 
air-receiving  lank  by  means  of  a  2',i-in.  hose.  After  the  hose 
i.nd  standpipe  are  in  place  the  full  load  of  air  under  80  lb. 
pressure  is  discharged  through  the  hose  and  into  the  port  by 
operating  a  quick -opening  valve  at  the  air  tank,  fly  giving 
the  full  head  of  air  through  the  port  and  from  expansion  of 
the  air  in  the  water  the  force  to  dislodge  the  ice  which  has 
formed  on  the  walls  of  the  port  is  secured.  In  former  years 
the  anchor  ice  was  dislodged  by  using  water  under  pressure 
in  practically  the  same  manner  as  described  above.  It  was 
found,  however,  that  the  water  would  not  give  the  same  re- 
sult as  a  like  quantity  of  air  under  the  same  pressure,  and 
after  making  tests  of  the  use  of  water  as  compared  with  air 
the  change  was  made  to  the  air  apparatus.  [From  a  recent 
report    of   the    Department    of    Public   Wroks.   Chicago.    111.] 

A  Sunny  Hour  Chart  is  a  .simple  device  for  determining  in 
which  window  of  a  building  the  sun  will  shine  at  an.v  season 
of  the  year,  and  how  long  it  will  shine  (provided,  of  course, 
it  is  on  a  cloudless  day).  The  chart  consists  merely  cf  a 
circular  diagram  with  a  circumference  graduated  into  24 
parts,  numbered  from  1  p.m.  to  12  p.m..  and  1  a.m.  to  12  a.m.. 
and  having  radial  lines  drawn  from  the  center  of  the  cir- 
cle to  the  times  of  sunset  and  sunrise  for  the  difteren'  months 
of  the  year.  Through  the  diameter  of  the  circle,  12  .H.m. — 
12  p.m..   is  a  meridian. 

The  plan  of  the  building  used  must  also  have  i  meridian 
drawn  upon  it  in  its  correct  relative  position.  The  chart  is 
placed  on  the  plan  of  the  building  with  the  two  meridians 
parallel.  To  And  at  what  time  of  day  the  sun  begins  or 
ceases  shining  through  any  window,  a  straight-edge  is  laid  on 
the  chart  in  such  a  way  that  it  passes  through  the.  center  of 
the  circle  and  is  parallel  to  the  wall  in  which  th-  particular 
window  is  built.  The  sun  will  begin  or  end  shinintj  through 
the  window  at  the  hour  indicated  where  straight-edge  inter- 
sects the  circle.  If  the  wall  runs  westerly  of  the  s-outh,  the 
sun  will  begin  to  shine  in  at  the  hour  indicated,  .'nd  if  the 
wall  runs  easterly  of  the  south  the  sun  will  cease  lo  shine 
in   at    the    hour   indicated. 

In  case  it  Is  desired  to  appLv  the  chart  to  in  existing 
buiNing  in  order  to  determine  in  what  rooms  the  sun  will 
shine  at  any  hour  of  the  day,  the  chart  is  laid  upon  a  table 
and  properly  oriented  by  means  of  a  pocket  compass.  If  no 
compass  is  available  the  chart  may  be  oriented  by  turning  it 
80  that  the  point  on  its  circumference  which  cori-esponds  with 
the  lime  of  day  as  read  from  a  watch  is  in  line  between  the 
sun    and    the    ci'hter    of    the    circle. 

The  standard  chart  Is  approximately  correct  for  all  lati- 
tudes between  35''  and  45*  and  special  charts  ma.v  be  obtained 
for  higher  or  lower  latitudes.  The  "sunn.v  hour  chart"  Is 
copyrighted  and  published  by  Williams.  lirown  &  Karle.  Inc.. 
Philadelphia.  Penn,  Printed  on  tracing  cloth  it  sells  for  50r,. 
and   on   celluloid   for   »1. 

Dlanonil  nrillInK  to  investigate  the  rock  conditions  for  a 
dam  and  outlet  tunnel  on  the  Little  River  in  Alabama.  Is 
ilescribed  In  "Mine  and  Quarry"  (Sullivan  Machinery  Co.)  by 
.\.  H.  fudebec*  who  was  resident  engineer  for  the  Little 
lllver  Power  Co.  The  dam  will  be  about  2«00  ft.  long,  with 
a  spillway  of  3.S0  ft.  The  tunnel  will  be  a  mile  in  length, 
b'adlng  to  the  pressure  pipes,  which  give  a  working  head  of 
537  ft.  The  contract  for  the  core-drilling  was  glv.n  to  the 
Sullivan  company  and  five  machines  were  used:  two  with 
Bcrew  feed  and  friction  ••scapement.  of  500  ft.  capacity:  two 
hydraulic-feed  drills  of  1500  ft.  capacity,  and  one  hydraulic- 
feed  drill  of  3000  ft.  capacity.  This  last  miichin--  was 
equipped  to  take  a  2-ln.  core,  while  the  oih^-rs  used  a  1  Vd - 
In.  bit.  Ah  the  formation  was  llrm  it  was  decided  later  lo 
use  the  smaller  bit  on  all  machines.  The  work  Is  described 
by    Mr,    Cudebec   as   follows: 

Threi-  parallel  lines  of  holes  were  ririlled  upon  the  dam 
site,  at  right  angles  lo  the  slrisim.  The  hobs  were  staggered 
to  form  diamond-shaped  figures,  .'ipproxlmately  100  ft.  on  a 
Hide.  A  line  of  holcH  WHH  drilled  along  the  tunnel  line:  also 
down  the  plp>'  line  lo<iitlon,  and  at  the  power  houne,  as  well 
HH  along  the  exteiiHlve  lall-rai'e  location.  All  the  holi'S  Were 
<.|irrled    down    to    a    depth    where    20    ft.    of    bi-d-rock    core    had 

i-nt,    riah    I'ower    &    Mght    Co.,    Salt 


been  taken.  In  addition  to  this  depth,  the  holes  on  the 
middle  line  at  the  dam  site  were  carried  to  100  ft.,  and  two 
holes  were  sunk  in  the  reservoir  to  the  limestone  founda- 
tion, a  depth  of  550  ft.  A  total  of  74  holes  were  sunk,  and 
6400  ft.  of  drilling  completed.  The  drilling  proved  that  the 
proposed  bed  of  the  reservoir  was  watertight  and  safe  for 
a    dam    foundation. 

.\11  holes  were  sunk  in  the  dry  except  eight  in  the  river 
bed.  which  were  handled  from  timber  cribs.  The  usual  depth 
of  water  was  about  6  ft.  The  ordinary  practice  was  to  sink 
standpiping  through  the  overburden,  gravel,  etc.,  of  the 
bank  or  river  bottom,  until  rock  was  struck.  The  core  fit- 
tings and  diamond  bit  were  then  placed  in  position  and 
drilling  resumed  for  20  ft.,  or  until  the  core  demonstrated 
that  not  a  boulder,  but  solid  rock  i  f ree  from  cavities)  was 
being  penetrated.  The  machines  were  operated  day  and 
night,  and  the  job  completed  in  7S  days,  including  .Sundays. 
Several   sudden    floods   delayed    the    worwk. 

The  cores  from  the  holes  bored  along  the  line  of  the 
tunnel  showed  that  the  rock  was  a  series  of  hard  sandstone 
and  conglomerate,  laid  down  in  water-tight  layers,  with  the 
exception  of  one  small  vein  of  coal,  which  was  not  continu- 
ous. No  timbering  will  be  needed,  and  under  a  water  pres- 
sure of  125  lb.  no  leakage  was  developed.  It  is  proposed  to 
line    the    tunnel    with    concrete    about    18    in.    thick. 

Au  Iniprovised  Sn^vmlll  :tl<»tor — .\  correspondent  in  the 
Philippine  Islands  sends  us  the  acompanyitig  photograph, 
which  shows  an  F.  &  N.  motoicycle  beltid  to  a  circular  saw 
in    use    on    the    construction     of     an     Albay     Province     school 


A  MoTOiiCiTi.K-Oi'i-i;  \rKn  Sawmill 

house.  B.  F.  Mills,  a  former  IMstricI  I'^iiglneer  of  the  Bureau 
of  Public  Works  of  the  Philippine  Islanris,  is  the  contractor 
for   the  building  and    the  originator   of  the  scheme. 

A  KuloKy  of  the  L.nnil  .Surveyor — The  vocation  of  the 
Civil  Hngineer  has  always  been  Invested  with  a  dignity  of  Its 
own.  But  It  seems  lo  me  that  of  late  years.  In  paying  him 
the  honor  which  Is  his  just  due,  we  are  apt  to  fix  a  little  too 
wide  a  gap  between  him  and  his  humbler  brother,  the  Sur- 
veyor. We  give  ••nglneerlng  the  chief  attention  In  our  tech- 
nical schools,  but  surveying  we  are  wont  to  relegate  .o  the 
freshman  class.  Yet  the  profession  of  the  surveyor  deals 
with  one  of  the  oldest  and  most  fundamental  facts  of  human 
Hoclety — the  possi'sslon  and  Inheritance  of  land.  Fire.  Hood 
and  earthquake  wipe  out  the  greatest  works  of  the  .-ngl- 
ni-er,    but    the   land   c(mtlnueth    forever. 

Curiously  enough  the  surveyor  Is  Isolated  In  Ills  .ailing, 
and  therein  lie  his  responsibility  and  his  temptations  Tho 
lawyer  comes  nearest  to  understanding  the  work,  yet  of  the 
actual  details  of  a  survey  most  lawyiMS  are  woefully  Ignor- 
ant. The  buHlnesH  man  who  can  Judg.-  lo  a  hair  Ihe  fulllll- 
ment  of  n  lonlract  has  no  eye  for  the  shortened  line  or  the 
shifted    landmark. 

niHhnneHly  In  ordinary  buHlneSM  life  caiiinit  long  l>i>  hid. 
and  errors  In  accoiinis  (lulckly  come  to  Ilghl.  but  the  false  or 
faulty  survey  may  pass  unchallenged  through  years,  for  few 
but  the  surveyor  hlniHelf  are  (lualllled  to  Judge  It.  I  main- 
tain Ihat  In  the  hands  of  thi'  surveyor,  to'an  exceptional  de- 
gree,   lie    the    honor   of    the    geiierallons    past    and    the    welfare 


K  X  (;  I  \  !•:  !■;  i;  i  \  c    x  k  w  s 
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of  tlu'  KiiKiutloiKs  to  como;  In  his  k.-tuiiiK  is  tlu-  Koonisday 
Kook  I  r  hla  oommunlty,  luid  who  shull  know  if  hr  Is  falsi-  to 
his  trust  ?  Thficfoif  I  bi'lieve  tliat  to  iv.t.v  surveyor  who 
valiU's  his  honor  and  has  a  fuil  si'nsc  of  his  duty  thi-  fi-ar  of 
error   is  a  perpetual  shadow   tliat   darkens   the   suiillKht. 

Yet  it  seems  to  me  tliat  to  a  man  of  aetive  mind  and  hieji 
ideals  the  profession  is  singularly  suited:  for  to  the  reason- 
able eertainty  of  a  modest  ineome  must  he  added  the  Intel- 
leetual  satisfaetion  of  problems  solved,  a  sense  of  knowledtto 
and  iM.w.  1.  iiiereasiiiB-  with  years,  the  respect  of  the  com- 
munliy.  tlu-  eonsciousness  of  responsibility  nut  and  work 
well  done.  It  is  a  profession  for  men  wlio  believe  that  a  man 
is  nieasiiiid  li.\'  his  work,  and  licit  iiy  his  purs.^;  and  to  such  I 
coniiluiid  il.  I  Ficm  "  lloundariis  hihI  1  .^uidmarks."  liy  A  C 
Mulford.] 

C«Mt  of  MniutalninK'  Hor.s<-» — Tlie  Iciliuwliif;  data  are  com- 
piled from  the  annual  report  of  tlu-  I'uLdic  Works  IJepartnu-nt 
of  the  City  of  Boston.  Mass..  and  refer  to  horses  maintained 
by  the  highway  division  for  street  cleanlnR.  watering  and 
oiling  service.  This  division  of  the  Public  Works  Department 
has  the  care,  of  135.6  miles  of  paved  streets  and  114.4  miles 
of  macadam  road.  The  total  area  of  streets  cared  for  is  3,345.- 
200  sq.yd.  For  this  vi'ork  the  city  expended  a  sum  of  $fil4.fi5S 
for   the   year   ending   Jan.    31,   1912. 

The  accompanying  table  is  based  on  a  year  of  3Bo  days 
and  a  total  average  number  of  horses  kept  of  154.  The  data 
are  based  on  the  expenses  of  six  municipal  stables  located  in 
South  Boston.  East  Boston,  Charlestown,  Roxhnry,  South  End 
and  West  End.  The  average  number  of  horses  per  stable 
varied  12  to  5S.  The  labor  at  the  various  stables  was  the 
most  variable  item,  ranging  from  ?165  per  horse  per  year  at 
Roxbury  to  $240  per  horse  per  year  in  East  Boston.  About 
*  11  of  the  total  numbei-  of  horses  were  dri\'ing  horses  for  usi* 
of  the  officials  of  the  bureau,  .ind  the  lemainder  were  cart 
horses. 


COST  OF  .M.VINTAININC.  HORSES,  BOSTON,  MASS. 


Items 

Labor 

Hay  iind  graiu .         . 

Shoeing 

Veterinary  services  and  medicine 

Stable  rent,  lighting,  heating,   repairs. 


etc. 


Total 
Cost 
$29,805 
29,391 
().,567 
90S 

12,039 


imouni   of  feed 


$7S,710 
consumed  %vas 


Cost  per 
Horse 

per  Day 
$0,329 
0.523 
0.117 

0  on; 

0.214 

SI , 399 
follows; 


Cost  per 
Horse 

per  Year 

$193 
190 
42 ,  .50 


Hay.. 
Straw . . 
Shorts , 


1,033.100 
GU,3ti9 
23.900 


Price  paid 
Hipiiest        Lowest 

Per  ton 
$24   50  $16  .50 


In    the   sewer    bui'eau    of    the 
taining  48  horses  and  the  averay 
lows: 


Per  bushel 
$0  58  $0  39 

?    cost    of   main- 
rse  were  as  fol- 


Items 

Labor 

Hay  and  grain 

Shoeing 

Veterinary  services,  medicine  ; 

ping 

Stable  goods 


Cost 

tU.SOS  ti9 

7.744  or 

1  .,S()(i ,  ,50 

225.00 


'  Cost 

per  Day 

$0  137 

O  44 

0    10 


Average 

Cost 
per  Year 
$246 
161 
37 ,  50 


Totals $21,798,56 

A    Convenient   Rule   for  Pipe   i 


s   given   by  L 


$453 . 50 
B.    Lent, 
ery   com- 


as follows:  The  velocity  of  flow  in  water  pipes 
nionly  taken  at  3  ft.  per  second.  This  does  not  produce  ex- 
cessive friction  loss  even  in  comparatively  small  pipes.  AVith 
this  velocity:  Diameter  of  Pipe  (in  Inches)  is  equal  to  tho 
Square  Root  of  the  Quantitj-  of  Water  flowing  (in  cubic  feet 
per    minute). 

The  rule  is  not  exact,  but  involves  an  approximation  of 
something  less  than  1  Ti  .  The  rule,  of  course,  merely  ex- 
presses the  relation  between  area,  velocity  and  volume  of 
flow,   and  involves  no   hydraulic  relations  oi-  laws. 

The  rule  can  be  used  with  .gallons  per  minute  after  di- 
viding by  7.5  (more  exactly  7.4S)  to  get  cubic  feet  per  minute. 
It  can  be  used  with  a  velocity  of  flow  other  than  3  ft.  per 
second  by  first  solving  the  problem  for  the  3-ft.  velocity,  then 
dividing  Ijy  the  square  root  of  the  correct  velocity  and 
multiplying   by   the   square   root   of  3. 

A  Dra;;liur  Exoarntor  for  Side  Track  Coustniotlon  was 
very  successfully  employed  on  the  Chicago,  llilwaukee  &  St. 
Paul  Ry..  at  Turkey  River.  Iowa.  The  track  runs  on  a  fill 
parallel  to  the  Mississippi  River  and  the  dragline  excava'or 
worked  along-  the  bottom  land  between  the  river  and  the 
old    emluinkmeiit. 


The  Midi-  or  puHHinK  track  In  4000  ft.  Ionic,  and  th-  ci  own  of 
the  nil  Is  25  ft.  wide.  vnryliiK  In  helKht  from  10  to  22  ft. 
The  (III  was  all  made  from  One  cut  The  excavation  aniounled 
to  40,000  eu.yd..  conslHtlnK  of  mud.  sand  und  tcravel.  The  <]l(f- 
glng  was  made  extremely  hard  by  the  severe  weather.  In  fact 
the  machine  had  to  dig  throuKh  a  foot  of  front.  In  order  to 
set  a  hold  with  the  bucket  to  move  ahead,  It  was  neces- 
sary to   shoot   holes   in   the   frozen   ground. 

During  the  last  ten  days  the  work  was  further  com- 
plicated by  the  fact  that  In  order  to  borrow  »ulli<lent  ma- 
terial for  the  22-ft.  Hll,  the  machine  had  to  dig  below  river 
level  and  freezing  weather  made  this  a  very  dll!lcull  Job. 
The  dragline  excavator  completed  the  work  In  spile  of  many 
dilllculties  in  one  month  and  ten  days.  [From  the  April  Issue 
of    "The    Excavating    Engineer."] 

VKrIlleil    l>avinii:    Hloek    Te«t»— The    city    of    Albany.    .\.    V., 

has  .17. 6  miles  of  vitrilled  brick  pavements:  over  39',J  of  all 
the  pavement  laid  In  1912  was  of  this  type.  The  followlni? 
summary  taken  from  u  recent  report  of  the  Department  of 
Public  Works  gives  the  results  of  diffennt  t.sls  made  during 
the  year   1912: 

Muilllllls 
.\bsorption         of 

of  rupture  TraiiNViTs.'  Impact  Text 

Make  "f  water  l,h.  per  strength  Loss  in 

Hriek  Percent.  s.i.ni.  lb.  lb.          Percent. 

f'l'"ir<i'l'l          2.11  2045  10,045  13. »S  IX  92 

\\;""'"""''        2.28  2031  11,9.35  15  00  19.36 

\»•■|:'■«•^   \,\l-y 1.77  2147  13.:)33  15  34  18  49 

-)|l"--'">    ^'l''.^ 2  03  2204  12,468  12,81  1.5.09 

.\IKku,.v  \  alley 2,05  2179  12,897  16,53  19.67 

Hr">lfold 124  2402  1.5,408  15, 8«  17  33 

Wat.sontown 2.54  1909  11,175  15  80  19  80 

Clearfield 3  03  2077  10,970  14  05  19   11 

Corning 1    15  2390  13,185  12  28  16  87 

Cormng 0.93  2135  11,122  10  31  14  09 

Bradford l.OO  2045  13,345  ISIS  17  79 

Corning 1.83  2192  12,923  12,38  16  40 

Corning 129  2246  11,725  14  75  19  17 

Allegany  Valley 184  20,38  12,150  15  31  18  54 

Clearfield 1,57  2032  10.720  13,31  18^13 

Bradford.                                       147  2071  1.3.025  16.55  18  46 

.Allegany  Valley 1.88  2.521  14,010  13  04  15  92 

Requirements  of  specifications  for  paving  blocks: 

Shall  not  sustain  a  loss  of  weight  of  more  than  20%    in    the   impact    or 

abrasion  test. 

Shall  not  absorb  more  than  3%  of  their  weight  of  water 

Modulus  of  rupture  shall  not  be  less  than  20(H)  lb.  per  sq.iii. 

The  Cost  of  Srners  ConMtrueteil  by  (ontrart  in  Chicago. 
III.,  during  1911.  is  giv.-n  in  the  recent  annual  report  of  tha 
Department   of    Public    Works   as    follows: 

PIPE  SEWEKS 


Lcnmli 
in  ft. 

Internal 
diameter  in 

4.427 
167,430 
83,963 
24.1.50 
4.0.56 
514 

li  d.  s. 

li  d,  s, 
2    d,  s. 

2S4..540 

.\mount 

Cost  IX- r 

$4,830  46 

$1.09 

225,598    10 

1  35 

12,5,970  88 

1  50 

47..343    11 

1.97 

10.238   19 

2  52 

1,799  10 

3  50 

8.618 
9.394 
1.200 
5,458 
4,847 
8.988 
5.282 
2.681 
2,651 
4.004 
2,663 
1.350 
.351 

57.487 


2^ 

d 

2! 

'1 

3 

d 

3 

d 

3    d 

4    d 

4 

<l 

54 

d 

BRICK  SEWERS 

r  12  4 

i  12  8 

,  r,  19,0 

i  13  6 


$24,784  40 
30,158  29 
5,400  00 
24,617  75 
18.417  17 
44.897  , SO 
28.93S  90 
14.745  .50 
13.2,55  (H) 
20.020  00 
1S.641  (K) 
1 2. 1 50.  (K) 
3.159  00 

$259,184  81 


luillal  .<>(raiuM  In  BoIUtk — "When  the  Pennsylvania  R.R. 
intended  to  change  its  speiific.-itions  for  boiler  plate  many 
years  ago,  it  was  the  custom,  as  far  back  as  31  years  ago. 
that  from  all  worn-out  boilers  testpieces  were  taken  and  re- 
tested.  Original  duplicate  testpieces  from  the  new  sheets 
were  laid  away,  and  when  the  worn-out  firebox  sheets  were 
returned  to  the  testing  department  the  original  duplicates 
were  searched  for  and  tested  in  comparison  with  the  -worn- 
out  plate.  This  practice  was  carried  on  for  13  years,  and  these 
tests  inxariably  have  shown  (1)  That,  as  far  as  it  can  be 
traced,  the  effect  of  the  heat  on  the  boiler  sheet  reduced  anv 
internal  stresses  due  to  the  rolling:  and  (2)  that  whatever 
defects  are  found  could  almost  invariably  be  traced  to  me- 
chanical defects  in  the  shop,  in  bending  in  flanging,  in  rivet- 
ing, in  drifting  the  rivet  holes  cold,  and  these  effects  then 
made  their  appearance  by  and  by  through  overstrain."  (P. 
Kreuzpointner  before  Sixth  Congress  of  International  Asso- 
ciation for  Testing  Materials,  1912.) 
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NET     FLAN6E     AREA,  SQ. IN.  » 

2      3      4       5      6      7      8      9      10      11      12     15      K     15      16     17.    18      S     <? 


10     15     20    25     30    35     «    45      50     55    60    65     70     75 
BEN0IN6     MOMENT.  IN  lOOO  LB.- FT.  UNITS  SPAN        in       FEET 

Fig   1.   I)K.vn-LoAD  Biixiuxc;  Mo.mext  l)i.\i;ii.\M  for  P],ATE-(iiiiDER  Design 


NET    FLANGE     AREA,S(J.IM. 

30 35 


5       10IS»»3055.«0-W5O»e0«>»TO7»8O8»SO9Sl0» 


MAXIMUM    BENDIN6     MOMENT ,  UNITS  or  1000  LB  FT.  SPAN  ii-i         TEELT 

Fni.  2.    n.Mi.w.w  LivE-Lo.xn  TiENDixn  Momext  I)i.\<iR.\M.  inn  i'i..\Ti:-(iini)i:i;  Dkskix 

|('<)opor"u   E-30  to   K-70   UoadlnKH.  I 


To  line  FlK.  1  or  FlK.  2.  Flntl  liTiKth  of  upon  (ft.)  on  rlKht- 
hand  bottom  Hcalt-:  thence  follow  vcrtk-ully  to  the  dliiKonnl 
Rlvlnir  the  (IlKtunre  out  from  the  iiliiitment  to  the  point  of 
Kirder  In  quciitlon  (ft);  thenre  follow  horizontally  to  left,  to 
the  (llaKonal  KlvInK  the  Intenxlty  of  loailliiK.  (In  FIk.  1.  lb. 
per  Un.fl  ;  In  Fl(f.  2.  f'ooper'ii  elaHH  of  engine  and  train  load- 
liii.'i     lb.  M»-.-  follow  vertlcully  downward   to  the  bottom  Mcule. 


anrl  r.'Hd  bendlnir  momi'nt  (unlt»  of  looii  Iti.-ft.):  also  follow 
vertlrallv  upward  to  dlanronal  KlvInK  effective  depth  of  (clrder 
(ft.  and  In.):  thenre  follow  horizontally  to  rlRht.  and  on  mid- 
dle vertical  read  flanKe  BtregK  (tonH  total);  follow  farther  to 
rlifht.  to  dlaKonal  KlvInK  allowed  unlt-HtreiiF  In  ManKe  (">; 
per    Bq.ln.);    thence    follow    vertically    to    top  '  -   '    " —• 

ri-qulred    ttantsv    areu    (aq.ln.). 


and    rend 


A|.n 


:M:j 


K.\  (;  I  N  K.K  IM  \  (,'      N  K  W  S 


855 


DEAD -LOAD     SHEAR  ,    1000-LB.  UNITS 
100   95     90    85     80     75    TO     65    60    55     50    45    -W    Id     30    25 


LIVE -LOAD    SHEAR,  1O0O-L6  UNITS 

120    up    100     »    80     70    CO     50    40 


15    20    25    30    35   40    46    50    55    60    65    70    75    80    85    90    95    100    5      10    15    20   25    30    J5    40  45    50  55    60    65    70    75 

SPAN       IN       FEET  SPAM       m       FEE:T  t.«  ~.-. 

Fig.  :!.    I)i:ai)  axp  T.ivk  Siikai!  Diagkam  ron  I'latk-Gikdkr  Dksign 

(Left  half  for  dead-load  shear:  right  half  for  live-load  shear.) 
Find   length   of  span   (ft.)   on   bottom  scale:   thence  follow   vertically    to    the    diasronal    giving    the    distance    (ft.)    from 
abutment    to    point    considered:    thence    follow    left    or    right    horizontally    to    diagonal    giving    intensit.v    of    load     (lb.     per 
lin.ft.   for   diagram   iit   left;   Cooper's   classes   E-;!0   to   E-70   for    diagram   at    right):    thince    follow    vertically   to   scale   at   top, 
and   read  shear    (lOrfu-lb.   units)   at  point  of  girder   considered. 


Charts  for  Designing  Plate-girders 

JlV     (fiLHKKT     I).     Fl.SII* 

Tl'.o  thret'  (.liagraiiis  la-ivwith  (two  indiiK^nt  iliagraiiis. 
one  slioar  (.liagrani)  were  desigiUHl  as  a  iiujaiis  of  tlnJiug 
the  principal  stresses  in  plate-girders  due  to  dead-loads 
and  moving  loads,  and  the  required  flange  areas  at  var- 
ious sections.  By  \ise  of  these  diagrams  the  bending  mo- 
ments and  shears  due  to  own  weight  and  to  superimposed 
uniform  load  are  readily  obtained  for  all  varieties  of 
simple  beam,  from  the  rolled  I-beams  of  a  floor  to  the 
jilate-girders  of  a  railroad  bridge. 

The  train  loadings  given  in  Theodore  Coopers  "Speci- 
tioations  for  Steel  Railroad  Bridges  and  Yiaduc-ts"  are 
the  basis  for  the  live-load  stresses  (Figs.  2  and  3). 

The  net  flange  area  retjuired  at  any  .section  of  the  girder 
is  the  sum  of  the  areas  found  .<eparately  for  dead-loads 
and  live-loads.  Various  assumptions  may  be  made  as  to 
depth  of  girder  and  allowable  intensity  of  stress  in  the 
flanges. 

The  complete  design  of  a  plate-girder  is  made  easy  by 
the  use  of  these  charts  in  connection  with  the  cover-plate 
tallies  given  in  KxmNEKitiMi  Xf.ws  of  .Tan.  25.  \i)\'i. 


Combination   Drafting  Instrument 

The  accompanying  illustration  shows  a  combination 
protractor  and  triangles  for  the  use  of  draftsmen.  The 
protractor  has  an  arc  4  in.  in  diameter,  graduated  to  de- 
grees and  reading  by  a  vernier  to  5  min.,  though  it  is 
probable  that  the  accurate  setting  of  the  instrument  can- 
not be  made  to  such  minuteness.  The  clamping 
screw  .serves  not  only  to  liold  the  triangles  in  ]iosition  bur 

•CoUimbia    University.    NVw    Torl<. 


as  a  thumb-kiiol)  for  handling  the  instrument.  Tlie  in- 
strument is  claimed  to  be  particularly  convenient  in  set- 
ting ott'  angles,  dividing  circles,  drawing  oblique  parallel 
lines  and  perpendiculars  to  oblique  i)arallel  lines,  trans- 
ferring angles  and  for  laying  off  angles  on  each  side  of  a 


coiibixation  l»1!aft1xc;  ixstkimext  ixvexted  dy 
Edwin  Z.  Lesh 

line  without  changing  the  setting.  The  protractor  is 
steel  and  the  triangles  have  transparent  blades,  the  long- 
est edge  of  which  is  7  in. 

The  instrument  was  invented  by  Edwin  Z.  Lesh,  and 
is  manufactured  by  the  "3-in-l"  Manufacturing  Co., 
Hartford,  Conn,     It  sells  for  $1.50. 
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A  Guide  for  Close  Estimating  on 
Cost  of  Power  Plants 

Engiueers  are  frequently  called  on  to  submit  estimates 
of  cost  on  eoustructiou  of  various  works  before  accurate 
of  sufficient  information  is  at  hand  of  details  of  any- 
thing but  the  principal  apparatus  involved.  Sometimes 
this  has  to  be  done  before  drawings  and  specifications  are 
available,  and  yet  the  estimates  may  cover  the  expendi- 
ture of  large  sums,  so  that  the  need  of  close  ai)proach  to 
the  actual  expense  is  needed.  F.  W.  Gay,  chief  mechani- 
cal engineer  of  J.  G.  White  &  Co.,  New  York  City,  in 
an  article  in  the  "Journal  of  the  Worcester  Polytechnic 
Institute"  March,  1913,  shows  a  method  of  checking  these 
estimates  and  confining  the  greatest  chances  of  error  to 
minor  parts  of  the  installation. 

According  to  his  scheme,  the  first  work  is  iu  the  de- 
termination of  the  relative  importance  of  the  various 
items  to  be  covered  by  an  estimate.  From  his  experi- 
ence, he  has  compiled  data  and  iireparcil  iliagrams  cov- 
ering power  plants  from  2000  to  lo.iidi)  kw.  in  capacity. 

The  diagrams  show  that:  eiigiin':^  and  fontidaHons  con- 
stitute from  33.67f  to  61%  of  the  total  equipment  cost; 
an  average  of  50%.  Boilers,  settings  and  foundaiiuns, 
from  17.25%  to  31.5%,  average  about  25%.  Pi/H/ijr, 
complete,  from  7%  to  17%,  averages  about  11%.  Con- 
densers, complete  with  foundations  and  auriliarirs,  10%. 
to  15%,  average  at  11%.  Cirrulaling-water  system, 
4.5%  to  8%,  averages  6.5%.  Thus  in  these  five  groups 
is  a  minimum  of  72.35%  of  all  api)aratus  items,  leav- 
ing the  remainder,  27.65%,  to  be  divided  among  at  least 
eleven  groups,  including  "miscellaneous."  If,  therefore, 
the  greater  part  of  the  allowable  time  is  spent  on  tliese 
five  groups  he  believes  that  the  result  will  .jiistily  the 
expenditure  of  time  and  money. 

Boilers,  foundations  an''  settings  can  be  estinuited 
closely,  as  can  also  the  condensing  apparatus.  Engines, 
foundations,  piping  a'jd  circulating-water  systems  pre- 
sent greater  difficulties,  relatively,  about  in  the  order 
named.  He  finds  it  possible  to  estimate  as  close  as  3%  on 
boilers,  installed;  on  engines,  installed,  as  close  as  5%  : 
on  engine  foundations,  as  close  as  10%  ;  on  circulating- 
water  systems  as  close  as  15%;  on  piping  systems,  as 
close  as  20%;  on  condensers,  au.riliaries  and  foi/inld- 
tions,  as  close  as  3%. 

Applying  the.se  percentages  of  error  to  the  niiiiinuini 
percentages  of  the  whole,  he  has  the  total  proi)ablc  cri-or 
on  72.35%  of  the  apiiaratus  as  follows: 

■•  0  52''o  (plus  or  ininuH) 
■  2  01  %  (indvulinK  fouiiiliitioiiHl 
1  40'/ 


Boilcra "7  25x0  0.3 

Eii|[ine» :«.llOxO.O« 

Piping 7,00x0.20 

Condcnwre 10.00 

Cirn.-waltr  HyHU-m 


Total 


IX)  X  0.0.3-  0  30':i 

m  X  0  \r>=  n.m% 
4  91';; 


for  ///;.  and  kw.  ba.ses,  checking  each  agaill,■^t  I  lie  other, 
he  thinks  enables  him  to  keej)  his  error  within  Id  to  1--)%, 
or  1%  or  1.5%  on  the  total. 

In  his  practice  he  has  used  the  niininunii  percentages 
for  the  principal  items.  In  some  cases  this  is  as  high 
as  85%,  and  by  analyzing  this  in  the  same  manner  as 
for  the  72.35%     the  total  estimate  may  be  within  6.5%. 

In  order  to  secure  acciirate  costs  for  the  principal 
items,  his  concern  has  spent  some  considerable  money 
and  time.  These  data  are  kept  up  to  date,  in  the  fonn 
of  curves,  tables,  charts,  etc.,  which  show  total  and  unit 
costs  for  each  item  and  for  the  wliole.  The  advantages 
derived  from  the  use  of  these  data  are  claimed  to  have 
]iaid  many  times  over  for  this  expense.  Referring  to  one 
contract  recently  finished,  he  states  that  the  final  figures 
fi-iiin  the  cost  analysis  show  that  the  esliniate  was  ia 
ri-vor  less  than  2. .••)%'. 

Steel   and   Concrete  Fence  Posts* 

Only  two  railways  inake  mt^ntion  of  havingr  used  metal 
posts,  and  these  but  to  a  limited  extent.  In  one  case  bar 
iron  '4x2  in.  was  used,  and  in  tlie  otlier  old  boiler  tubes.  We 
believe,  however,  that  a  number  of  roads,  are  trying;  a  metal 
post.  Several  styles  of  steel  right-of-way  fence  post.s  are  on 
the  market.  Their  exploitation  has  just  begun  in  the  last 
year  or  two.  Greater  experience  may  demonstrate  their  util« 
Ity,   but  thus  far  we  have   no  data  upon   them. 

Concrete  Poittu — The  concrete  post  seems  at  present  to 
offer  the  only  solution  of  the  problem  of  a  substitute  for 
wood  posts.  In  order  to  secure  a  post  of  such  weight  that  It 
can  be  handled  readily  (practically  as  easy  as  wood),  steel 
reinforcement  is  necessary  to  allow  a  reduction  in  the  bulk  of 
concrete.  It  has  been  demonstrated  that  while  concrete 
posts  are  not  as  strong  as  wood  posts,  yet  they  are  suffi- 
ciently strong  to  meet  all  practical  conditions.  Wood  posts 
are  stronger  than  necessary,  rather  than  that  concrete  posts 
are  not  strong  enough.  Furthermore,  there  is  quite  a  period 
of  time  in  the  case  of  wood  posts  before  they  have  decayed  to 
such  an  extent  as  to  actually  require  renewal,  during  which 
the.v  are  no  stronger  than,  in  fact,  not  as  strong,  as  a 
properly  designed  concrete  post.  Not  more  than  a  dozan 
railroads  are  using  concrete  posts  at  this  time  in  large  quan- 
tities, but  a  large  number  are  pursuing  the  subject  with  a 
view    to    their    extensive    use. 

CONCI.,USIONS — 1.  Concrete  posts  are  practical,  economi- 
cal and  a  suitable  substitute  for  wood. 

2.  Reinforcement  should  be  placed  as  near  to  surface  of 
post  as  possible:    ',.4    in.    from   ."surface   is   best   location. 

3.  Tost    should   taper   from    base   to    top. 

4.  Post   should    not   be    less    than    5'...    in.    at   base    and    4    In. 


He  assumes,  lor  di.scu.v-M.n,  that  one  must  estimate  on 
the  total  cost  as  close  as  1.")%,  which  percentage  ordin- 
arily includes  5%  for  contingencies  and  errors.  Hy  con- 
centrating attention  on  the  five  priiiciiml  groujis,  he 
thinks  he  can  come  as  (•l')se  as  5%  on  the  larger  items, 
and  has  then  a  leeway  of  about  43.5%  on  the  remaining 
items.  Fie  believes  it  jioxsible,  in  alnioxt  every  case,  to 
come  within  20%  on  these  items,  and  then  the  total  es- 
liniate is  within  «.5%.  as  against  the  15%    assumed. 

Ihiildings  for  this  apparatus  vary  from  6%.  to  16% 
of  equipment  costs,  nn  average,  say.  of  10%..  Using 
niiit  priies,  on  a  squiirr-  and  niliir-fiml  Itnsis,  as  well  as, 


at   top. 

5.      Concrete    should    consist    of    1    cement    to 
travel;    or    1    cement.    2    sand    and    4    parts    screei 


run-of-pit 
eened  gravel  or 
rushed  rock  not 
'j     In.      ConcritB 


crushed   rock   of  low  absorption.      Grave 
to    be    smaller    than     V4     In-    "or    larger 
should  be  of  a  quaking  consistency. 

6.  Molds  should  have  a  vibratory  motion  while  concrete 
is    being   Introduced    to  compact    It   and   smooth    up   .surface, 

7.  Posts  should  not  be  made  out  of  doors  In  freeiInK 
weather.  They  should  not  be  exposed  to  sun,  and  should  be 
sprinkled  with  water  the  first  eight  or  ten  days  after  being 
made  to  aid  curing. 

S.  Molds  should  be  carefully  oiled  or  soaped  to  provide  a 
.smooth   finish  and   to  prevent  concrete  sticking  to  mold. 

!).  Posts  should  be  cured  for  not  leas  than  no  days  (when 
cured   naturally)    before   being  set   or  shipped. 

10.  Posts  should  be  carefully  handled  and  be  packed  In 
straw,  sawdust  or  other  suitable  material  for  shipment. 

OuHblDK  TeiilM  or  Steel  IIiiIIm  at  the  Oerman  tesllntc  labor- 
Htory  In  <iro»s-I>lchterfelile  showed  an  ultimate  strength  of 
:n,5(lo  lb.  for  "Ki-lM.  halls  and  4!I.B00  lb.  for  %-\n.  ha/la:  the 
former  were  somewhat  harder  than  the  % -In.  balls.  The 
tests  were  made  to  compare  lOngllsh  and  Oerman  balls;  the 
tests  showed  them  to  be  of  equal  quality.  The  Rudelon 
method  of  testing  was  used,  three  balls  being  superimposed 
betwi'en    the    platens    of   the    testing    machine. 


•Krom  the  report  of  the  Committee  on  Signs,  Ponces  anil 
CroBlngs,  presented  nt  the  annual  convention  of  the  American 
Hallway    I'ioglneerlng    Association,    Chicago,    Mar,    18-31. 
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A  Revival  of   Old-Time    Railway  Pro- 
motion Methods 

Many  el'  tlic  ulil-linic  rcmli'i-s  nf  KNiiiNiCHiiiNO  N'kws 
can  R'call  llic  palmy  days  of  ilic  railway-promoting  i)nsi- 
ni'ss;  and  liic  eloquent  orators  oT  the  Col.  Sellers  type 
whose  business  it  was  to  secure  local  aid  from  cities  and 
towns  along  the  route  of  a  jiroposed  i-o!id.  Sometimes 
the  aid  given  was  merely  the  giving  of  a  free  righl-uf-way 
and  depot  grounds;  sometimes  an  outright  gift  of  (ash 
was  made.  Eival  towns  were  induced  to  compete  with 
each  other  in  the  offer  of  bonuses  to  obtain  the  road. 
Most  often  the  town  raised  the  money  to  aid  the  rail- 
way by  a  bond  issue  and  .sometimes  received  stock  of  llu' 
railway  in  return;  but  the  cases  are  very  few  wiici-c  the 
stock  I'eceived  ever  became  worth  anything. 

We  are  reminded  of  this  practice  by  a  press  dispatch 
from  Wilson,  X.  C,  reporting  that  a  proposed  railway 
in  that  section  is  being  promoted  after  the  old-time 
fashion.  The  dispatch  states  that  the  township  is  being 
asked  to  vote  bonds  to  the  amount  of  .$;!(), 000  in  aid  of  the 
railway,  to  be  given  in  exchange  for  the  company's  sec- 
ond-mortgage bonds.  Other  towns  along  the  line  will 
be  asked  to  vote  on  a  similar  basis. 

Il  is  years  since  any  case  of  railway  promotioi  by 
soliciting  local  aid  has  been  brought  to  our  attention ; 
and  it  seems  worthy  of  special  notice  as  a  proof  that  the 
old  idea  of  the  railway  as  a  great  ])ublic  benefaction 
is  not  yet  wholly  extinct.  It  might,  indeed,  lead  to 
juster  views  by  the  public  of  its  relations  to  the  rail- 
ways, were  it  to  reflect  upon  what  the  coming  of  a  rail- 
way means  to  a  communitv  which  has  hitherto  been  iso- 
lated. 


Mechanical  Devices  That  Imitate 
Nerve  Action 

One  is  continually  surprised  nowadays  by  the  variety 
of  novel  problems  which  engineers  are  tackling  and  which 
are  often  far  removed  from  the  ordinary  activities  of  engi- 
neering. A  remarkable  illustration  of  this  is  furnished 
by  a  recent  pamphlet  written  by  S.  Bent  Eussell,  the  well 
known  St.  Louis  engineer,  formerly  connected  with  the 
St.  Louis  Water  Department,  which  describes  and  illus- 
trates some  mechanical  devices  that  Mr.  Eiissell  ha.s 
worked  out  to  imitate  the  action  of  the  nervous  system. 
Mr.  Russell's  own  statement  of  what  his  devices  will  ac- 
complish is  as  follows: 

We  have  a  mechanism  that  can  be  trained,  that  can  ac- 
ciuire  habits,  that  will  move  either  forward  or  back  at  a 
Kiven  signal  according-  to  experience,  that  will  make  one, 
two  or  three  responses  to  a  given  signal  according  to  ex- 
perience. 

In  other  words  we  have  shown  a  practical  arrangement 
of  mechanical  transmitters  and  receivei's  that  ^vill  respond 
to  signals  and  control  movements  like  a  nervous  system  and 
that  possesses  associative  memory  as  it  can  learn  by  experi- 
ence. 

We  shall   not  attempt  to  illustrate   Mr.   Russell's  in- 


gciii<iiis  (IcMcc  or  to  describe  h  further  than  to  say  that 
il  ((jnsisls  of  a  comliination  of  pistons  and  vjiIvch  con- 
trolled by  springs,  weights,  etc.,  and  designed  to  be  oper- 
ated ljy  hydraulic  or  air  pressure.  His  inirinise  is  to  pre- 
sent a  complete  mechanical  re|)ro(luction  of  the  action  of 
nervous  imijulscs  and  thus  enai)le  them  to  be  clearly  un- 
dei-stood.  It  is,  of  course,  not  pretended  that  tiie  wonder- 
ful physiological  mechanism  of  the  nerve  cells  operates 
in  such  a  way.  T\w  |)am])lilet  is  a  reprint  from  a  contri- 
l)ution  by  Mr.  Russell  to  the  ■Journal  of  Animal  Beliaiior 
for  January-February. 

The  thing  of  chief  interest  in  the  pamjddct  is  the  ex- 
tent to  which  engineers  are  attacking  new  jiroblems.  It 
must  be  a  very  difficult  road  indeed,  and  with  "no 
thoroughfare"  plaiidy  marked  across  it,  but  some  engi- 
neer will  come  forward  and  bravely  endeavor  to  trav- 
erse it. 

Fatal  Electric  Shocks  from   Lighting 
Fixtures 

From  time  to  time  we  note  the  recurrence  of  fatal  ac- 
cidents wherein  persons  come  in  contact  with  electric- 
light  fixtures  within  their  reach  and  necessarily  so  placed. 
A  year  ago  (May  9,  1912)  we  showed  that  the  number 
of  serious  accidents  possibly  would  then  total  400,  with 
250  fatalities,  and  showed  how  simple  and  inexpensive 
was  the  remedy.  We  have  been  but  one  of  the  many 
who  have  called  attention  to  the  dangers  and  the  remedy, 
yet  recently  two  men  were  killed  in  Oakville,  Out.,  while 
reaching  for  drop  lights.  During  a  reported  three-day 
local  reign  of  terror,  a  large  number  of  residents  received 
more  or  less  severe  shocks  and  injuries  in  a  similar  man- 
ner, so  that  it  was  necessary  completely  to  disconnect 
the  local  distribution  systems  from  the  transmission  lines 
in  order  to  protect  the  townspeople.  Five  engineers  were 
retained  by  the  mayor  to  ferret  out  the  trouble,  but  they 
were  not  able  during  the  first  few  days  of  their  examina- 
tions to  find  the  .sources  of  high  potentials  which  resulted 
so  disastrously  and,  in  the  last  reports  received,  the  town 
continued  without  street  lights  and  electric  service. 

It  is  evident  that  in  all  such  cases  the  high-tension 
alternating-current  lines  some  way  must  be  grounded 
and  in  more  or  less  perfect  contact  with  the  low-voltage 
house  wires,  in  order  that  a  victim's  body  may  complete 
the  circuit  for  the  flow  of  high-voltage  current.  We  have 
pointed  out  that  if  the  low-tension  lines  were  groumled 
in  accordance  with  the  recommendations  of  the  Ameri- 
can Institute  of  Electrical  Engineers  and  the  National 
Electric  Light  Association,  then  no  heavier  potentials 
could  possibly  be  impressed  on  any  per.son  than  those  car- 
ried normally  by  the  low-tension  .system  and  even  these 
could  be  guarded  against. 

It  is  criminal  negligence,  in  view  of  all  the  studies 
which  have  been  made  of  these  recommendations,  that 
companies  should  still  refuse  to  put  them  into  effect  and 
continue  to  impose  ou  customers  this  danger  to  life.     As 
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we  liave  said  before,  it  is  the  fluty  of  legislatures,  eora- 
niissions  and  couucils  to  require  this  simple  proteclioa. 
The  Washington  state  legislature  recently  demanded  it. 
There  is  one  force  which  we  have  not  yet  heard  of 
being  applied  and  this  may  be  the  most  effective  one 
since  it  brings  risk  of  financial  ruiu  to  the  smaller  con- 
cerns which  probably  are  the  most  numerous  offenders: 
this  is  the  effect  of  suits  for  monetary  damages  in  the 
•:ivil  courts,  based  on  grounds  of  criminal  negligence. 

Indicting    High    Railway   Officers 
for  Manslaughter 

We  commented  in  these  columns  several  mmiths  agn 
on  the  flagrant  injustice  of  indicting  for  manslaughter 
the  chief  operating  officials  of  a  railway  comjiauy  when 
there  was  nothing  to  show  that  the  conditions  which 
])ro(luced  the  accident  on  which  the  indictment  was  based 
were  brought  about  l)y  their  negligence.  Additional  force 
to  what  we  then  said  is  furnished  by  the  iiuliclment  last 
week  of  President  Mellen  and  \'ice-President  E.  H.  Mc- 
Henry,  of  the  Xcw  York.  X'ew  Haven  &  Hartford  R.R.. 
for  manslaughter  because  of  the  wreck  at  Westport, 
Conn.,  last  fall. 

As  our  readers  will  recall,  this  wreck  was  due  to  im 
engineer  of  a  fast  passenger  train,  who  was  endeavoring 
to  make  up  time,  running  past  a  danger  signal  and  tak- 
ing a  crossover  switch  at  a  speed  so  high  that  the  train 
was  derailed.  The  only  conceivable  theory  on  which 
the  president  and  vice-president  of  the  company  could 
be  held  in  any  degree  morally  or  legally  resjjonsible  for 
the  accident,  is  on  the  ground  that  they  were  criminally 
culpable  in  not  having  installed  crossover  switches  of 
easier  angle;  but  it  is  an  open  question,  on  which  different 
opinions  are  held  by  experts,  as  to  wliether  crossover 
switches  of  easier  angle,  which  may  be  taken  at  higher 
speed  by  train.s,  are  really  conducive  to  safety  in  oper- 
ation as  compared  with  ordinary  switches. 

It  is  true  that  the  Xew  Haven  road,  in  obedience  to 
the  recommendation  of  the  Interstate  Commerce  Com- 
mission, is  now  undertaking  the  lengthening  of  all  its 
crossovers  used  by  high-speed  trains,  involving  the  re- 
building of  78  crossovers,  the  reconstruction  of  12  im- 
portant switch  leads  which  are  not  included  in  cross- 
overs, the  remodeling  or  reiniilding  of  'M>  interlocking 
plants,  i'.nd  changes  in  signal  a|)paratus  nnulc  necessary 
by  the  above,  all  at  a  total  exjieuse  estimated  at  $1,100,- 
000.  The  new  crossovers  will  use  No.  20  frogs,  over 
which  it  is  estimated  that  trains  can  be  run  with  reason- 
able safety  at  a  speed  of  30  to  to  miles  an  hour. 

The  Xew  Haven  officials  authoritatively  deny,  however, 
that  this  change  is  being  made  in  the  belief  that  any 
greater  safety  will  be  secured  by  the  longer  crossovers. 
The  sole  advantage  they  ex[>ect  is  that  somewhat  higher 
sjM'cds  will  be  possible,  since  the  train  speed  will  not  have 
to  be  slackened  as  much  at  a  crossover.  It  is  questionable 
whether  there  is  not  an  ab.-ioliite  reduction  in  safety  in 
permitting  engineers  to  lake  the  crossover  of  easier  angh' 
at  higher  speed.  .\  wreck  is  still  |)ossible  at  either  cross- 
over if  too  high  s|)eed  is  attempted ;  but  a  wreck  on  a  long 
crossover  at  GO  miles  per  hour  would  be  more  disastrous 
than  one  on  a  sliort  crossover  at  30  miles  an  hour. 

We  r-annot  tor)  eniphatii-ally  cnndr-mn  the  injustice  in 
the  indictment  of   President  Mellen   and   Vice-President 


McHenry.  If  by  holding  a  responsible  executive  ])osition 
in  railway  service,  a  man  is  rendered  liable  tu  criminal 
indictment,  not  merely  for  mistakes  in  judgment  iu 
connection  with  the  use  of  safety  appliances  and  methods 
of  operation,  but  for  what  legislators  and  lawyers  who 
know  nothing  about  the  science  of  railway  operation  may 
conceive  to  be  errors  in  judgment ;  if  railway  officer-; 
are  to  be  subject  to  such  risk,  then  few  men  of  ability 
will  care  to  accept  such  positions.  Iiuleed,  one  hears 
the  opinion  frequently  expressed  by  railway  officers  now- 
ailays  that  they  will  put  their  sons  into  any  other  line  of 
liusiness  in  which  mi  Imncst  living  may  be  earned  rather 
than  bring  them  up  Id  the  work  which  they  themselves 
have    followed. 

The  )ioint  which  deserves  most  i'ni|)liasis.,  however,  is 
that  public  safety  in  railway  travel  is  actually  being 
jeopardized  by  such  misuse  of  the  processes  of  law.  The 
officers  of  railways  are  just  as  much  engaged  in  serv- 
ing the  public  as  any  judge,  or  legislator,  or  district  at- 
torney, or  congressnum,  or  governor  of  a  state  and  we 
believe  the  average  railway  officer  is  more  competent  to 
])erform  his  job  than  the  average  lesishitor  is  to  ])erform 
his. 

.As  we  have  often  insisted  in  these  columns.  ])rogress 
toward  greater  safety  in  railway  or  industrial  operations 
can  only  be  secured  by  working  with  the  ai<l  of  expert 
knowledge.  Amateur  meddling  with  the  matter  is  likely 
to  create  ten  new  dangers  for  every  one  that  it  re- 
moves. An  example  of  siich  anniteur  meddling  by  leg- 
islators is  the  bill  just  passed  in  Xew  York  and  New 
Jersey  fixing  the  number  of  hrakeiuen  which  railways 
must  employ  on  trains.  This  bill  is  enacted  under  color 
of  protecting  the  ]>nb!ic  sMfety.  liut  every  railway  officer 
knows  that  a  train's  liability  to  nccideiil  is  not  reduced 
by  increasing  the  number  of  hi-iik<'nien  on  the  train. 
The  air  brake,  which  ])biccd  the  control  of  the  brakes 
in  the  hands  of  the  engine  runner,  did  away  with  any 
excuse  for  such  legishilion. 

Another  example  of  meddling  U^gislation  threatening 
public  safety  is  a  bill  which  was  introduced  in  the  recent 
New  Jersey  legislature  forbidding  railways  to  test  the 
fidelity  of  their  engine-runners  in  the  observance  of 
signals  without  giving  the  engine-runiu'rs  notice  hefore- 
liaiul  when  the  test  was  to  be  nuule.  It  has  been  said 
that  it  would  be  quite  as  sensible  to  recpiire  by  law  that  a 
cashier  or  bookkee]>er  must  be  given  ])revious  notice  be- 
fore his  casii   was  eonnled   or  his  iiooks   insi)ectetl. 

A  "Fair  Rate    of    Return"   for    Public 

Utilities  as  Affected  by  "Unearned 

Increment" 

In  rcgnhiting  l)y  piddic  antborily  the  rates  charged  by 
]uiblic  utdities,  tiiei-e  has  been  an  evident  attempt  to  fol- 
low as  a  fundamental  guide  the  rulings  of  the  United 
Slates  Snpreme  Court  (given  in  a  long  line  of  deeisionB 
well  summarized  in  the  famous  Consoli<hite<l  (!as  ca.xe) 
that  there  should  be  a  fair  retnrn  on  the  i>roperly  actively 
and  necessarily  em|>loyed   for  the  pnlilic  convenit!nce. 

The  interi)retation  of  "fair  rettirii"  or  "actively  and 
necessarily  em|»loyed"  has  jjroved  in  each  case  a  specific 
]iroblem  and  a  delicate  task.  However,  it  has  involved 
the  study  of  business  det^iils,  rather  than  fiindameidal 
principles,   and    whenever   nu   open-minded    and   con.M-i- 
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I'lil  lolls  idiiiniissioii  liiis  lii'cii  srciiivil.  s('riniuj;lv  all 
imrlics  lui\r  cvi'iiluiiliy  l)rcii  SMlislicil  ihal  a  siiMiciciltl V 
closi'  M|i|iroa(li   lo   real   Jiislicr   has  liccii   sfriiri'il. 

liiil  llu'ic  has  icinaiiioil  slill  a  liasic  |H-olilcm  for  tlioso 
who  were  iiirliiicd  to  iiiakr  a  lilcral  aji]!! icat ion  ol'  tho 
|irinci|ilf  laiil  down  liy  \\\v  Siipiciiir  t'oiirt.  'i'liis  is  smli 
a  l'iinilaiii('i;lal  indlilciii  ihal  no  nicrf  s(riiliii\  of  busi- 
ness Ol'  I'xaliialion  of  |iro|irrly  has  lliro\\ii  liiiht  on  il. 
So  loiin'  as  llic  (  a|>ilali/.al  ion  ol'  a  |iiililii-  iililil\  coiniiany 
was  iii'cati'r  lliaii  llic  \aliii'  of  its  |iro|irrty  (  iiicliulin.L;' 
certain  intannihle  eleiiieiils.  like  rost  of  fraiirhises  ami 
orii'anizal  ion.  eiiuineerini;'  and 
eoiints.  etc.)  III.'  re,uiilal  i\  e  l.o 
relati\c'ly  easy  minils.  for  fair 
merely  meant  a  soinewhal  I'eiliie 
less  intlaled  eaiiilal. 

Bill  when  the  \aliie  of  Ihe  propeily  has  u'really  exeeeded 
(he  eapitali/al  ion.  the  (|iieslioii  has  a.riseii  as  to  the  jus- 
liee  id'  ILvIiil;  rates  wliirli  would  yiehl  a  di\ideiiil  of  per- 
haps ten  or  l\venty  jier  cent,  or  more  to  the  Indileis  id'  the 
stock.  The  opinion  of  the  Court  alioxe  judi'd  is  plain; 
but  tlicre  can  he  no  doulit  that  piihlie  o]iinioii.  wliieli 
cannot  be  ignored,  would  U'Uierally  o]ipose  such  nilin.ijs 
as  nnduly  faNoraiile  to  capital. 

IJeeenlly  the  Massachusetts  Txiard  id'  (ias  &  Electric 
]ii_t,dit  ('niniiiissioners  has  attacked  this  probloni  and  the 
result  is  shown  in  two  decisions  now  at  liand.  Tn  the 
earlier  ojiinion,  that  in  the  case  id'  Ihe  Haverhill  (ias 
Light  Co.,  dated  Dec.  31,  UM<J  ,the  ])ronounceinent  was 
somewhat  hesitant  and  reserved,  but  still  prophetic  of 
the  more  emphatic  statements  to  fidlo\\'  in  the  second 
case — that  of  the  Attlehoro  (Jas  Liuhl  Corporation,  dated 
Feb.  7,  I!M;!. 

Followiiit;-  ai-e  a  few  extracts  from  the  lla\erhill  de- 
cision : 

The  company  contended  that  a  fair  price  should  cever  its 
operating  expenses,  an  aUowance  for  depreciation  and  a  fair 
return  upon  the  value  of  its  propei-ty  at  the  time  the  con- 
trovei'sy  arose,  including  its  fi'anchise  and  privilege:  that 
such  value  ma.v  be  proved  by  actual  cost  and  reproduction 
cost  of  its  property  and  amount  and  market  value  of  its 
stock  and  bonds:  and  that  the  fixing  of  a  price  which  will 
not  afford  a  fair  return  upon  such  value  amounts  virtually 
to  a  taking  from  its  owners.  Taking  the  actual  cost  of 
manufacture  and  distribution  at  62c.,  allowing  Sc.  for  depre- 
ciation and  a  return  of  22c.,  or  6'/,  on  $900,000,  for  the  value 
of  its  propert.v,  and  annual  sales  of  250.000,000  ft.,  the  com- 
pany claimed  that  a  fair  present  price  for  gas  would  be  92c.. 
and  that  the  reduction  in  cost  which  might  come  with  an 
increased  output  was  alreadj'  anticipated  in  the  price  of 
S5c.,   which    it   had   offered. 

The  city  urged  that  the  fair  price  for  gas  depends  upon 
(1)  the  cost  at  the  burner  i  including  a  proper  allowance  for 
repairs,  renewals  and  depreciation),  and  (2)  a  capital  charge 
based  upon  the  capital  stock,  and  not  necessarily  upon  the 
value  of  the  property  owned  by  the  company.  Using  the 
figures  of  cost  stated  above  and  allowing  3  Vic.  a  thousand, 
iir  a  return  of  lO'r  upon  the  capital  stock  outstanding,  it  sug- 
gested  that   60c.    was  a  fair  and  liberal  price. 

The  questions  of  law  and  public  policy  raised  by  these 
claims  are  of  great  importance,  and  were  argued  on  both 
sides  with  conspicuous  ability. 

It  will  be  noted  that  the  city's  claim  maizes  no  provision 
for  a  return  upon  the  debt  to  be  incurred  for  the  admittedly 
necessary  reconstruction  and  extension  of  plant  by  the  pres- 
ent owners.  A  fair  allowance  for  this,  however,  fails  to 
reconcile  the  difference  between  the  parties.  This  difference 
seems  to  rest  primarily  on  a  radically  different  conception  of 
the  law  applicable  to  a  case  where  there  is  such  an  exag- 
gerated disparity  of  capital  stock  to  assets,  and  in  which  these 
assets  have  been  accumulated  in  such  large  measure  from 
Arnings.  Based  only  upon  the  existence  of  the  unusual  sur- 
plus and  the  comparison  of  its  former  prices  with  those  now 
prevailing,  the  city  alleged  that  the  company  for  many  years 
charged  excessive  prices,  and  that  this  extortion  should 
not  go   unpunished.      The   company   denied   that   its   prices    had 


lieen  exieHHlve.  and  claimed  that  ItH  8Urplu»  wuh  built  up 
bi'caUHe  the  company  refratnefl  for  many  .vearH  from  dividing? 
all  the  earnings  which  nilKhl  have  been  li-Kully  and  properly 
declared    in    dlvldrMids 

Much  was  salil  of  MaHHUchuHetts'  pulley  with  respect  to 
public  regulatliin,  and  nn  thiH  policy  Is  diHcloHed  primarily 
ill  legislative  acts.  It  is,  perhaps,  di-slrable  lo  review  brleHy 
I  In-   laws   by   whlcii    tills   policy   has  bei-n  expreHsed.     .     .     . 

This  review  of  Ihe  acts  of  the  Legislature  Indicates  an 
early  recognition  of  the  busini  hs  as  a  virtual  monopoly,  and 
imposes  upon  It  a  considerable  measure  of  restraint,  Huper- 
visioii  and  regulation.  Thi'  legislative  purpose  to  prevent  the 
i.-<siie  i,(  .slock  for  anything  besi<lc  s  cash,  or.  In  the  earlier 
.\.  ais,  pi.ipcrty  actually  contrlbni.-d  by  the  stockholders.  Is 
plain.  The  prohlblthJii  of  stock  dividends  and  the  provisions 
for  the  sale  of  additional  stock  at  auction,  or  Its  distribution 
lo  the  stockholders  at  its  market  value,  or,  as  now,  at  a 
price  not  so  low  as  to  be  Inconsistent  with  the  public  In- 
terest, ar<'  also  indications  of  an  earl.v  and  consistently  main- 
tained purpose  to  prevent  surpluses  accumulated  out  of 
earnings  becoming  the  basis,  directly  or  Indln-ctly,  for  the 
issue   of  stock. 

On  the  other  hand,  it  is  eiiually  lo  bi-  noOcl  ihat  no  speclflc 
limitation  has  ever  bein  placed  upon  ratis  oi-  dividends,  with 
a  view  possibl.v  of  rewarding  zeal  in  the  skillful  and  Intel- 
ligent conduct  of  the  business,  and  Imposing  upon  the  direc- 
tors, subject  to  the  check  of  public  opinion,  a  consideration 
of  the  welfare  of  the  shareholders  and  the  eiiultles  of  consum- 
ers in  the  surplus  to  which  they  had  contributed. 

As  market  value  is  influenced  b.v  the  rate  of  dividends  de- 
clared, the  reQuirement  that  additional  stock  shall  be  Issued 
at  a  premium  seems  also  an  acknowledgment  that  dividends 
may  be  paid  on  the  par  of  the  stock  at  a  rate  in  excess  of  the 
return  ordinaril.v  required  by  investors  for  the  use  of  their 
money.  The  fact  that  this  last  feature  of  the  law  has  been 
preserved  long  after  an  express  authority  was  granted  to  this 
Board  to  reduce  the  price  of  gas  is  significant,  too,  of  a  legis- 
lative view  that  these  two  methods  of  regulation  are  not  in- 
consistent. This  body  of  legislation  is  plainly  designed  to 
allow  no  capital  stock  to  be  issued  save  for  physical  property 
necessary  for  proper  corpitrate  purposes,  to  keep  the  author- 
ized increase  of  capital  stock  as  low  as  market  and  other  con- 
ditions warrant,  to  compel  publicity  of  corporate  affairs,  and. 
on  the  other  hand,  to  secure  the  community  from  the  w.aste- 
ful  effects  of  competition  b.v  the  exclusion  of  others  from  ter- 
ritory already  adequately  and  etliciently  supplied,  and  to 
provide,  upon  complaint,  a  compulsory  reduction  In  price, 
and  so  to  create  a  status  favorable  to  low  rates  and  ade- 
quate service.  There  is  nothing  in  this  legislative  policy 
which  violates  or  countenances  the  violation  of  the  company's 
constitutional  right  to  "a  fair  return  upon  the  value  of  that 
which   it   employs   for   the   public   convenience." 

In  deciding  a  complaint  as  to  prices,  the  Board  is  bound 
to  consider  all  the  facts  which  may  seem  to  have  a  b'.aring 
upon  the  company's  affairs  and  the  way  in  which  it  performs 
its  public  duty,  but  the  Board  is  not,  in  its  judgment,  in  the 
consideration  of  a  proper  return,  required  to  exclude  any 
propert.v  of  the  compan.v  necessary  for  the  welfare  of  the 
public  and  actually  used  therefor,  although  it  may  have  been 
provided  by  the  investment  therein  of  surplus  earnings  ac- 
cumulated in  past  years:  nor  is  it  required,  in  order  to  escape 
the  chai'ge  of  confiscation,  to  ignore  the  compan>''s  history 
the  limitations,  legal  or  otherwise,  under  which  its  property 
has  been  acquired,  or,  in  effect,  to  capitalize  that  property 
upon  the  same  basis  as  if  it  had  reached  its  present  status 
under   different    conditions. 

The  Board  believes  that  the  price  hereinafter  named  is 
fair  and  reasonable,  and  will  be  sufficient  to  cover  all  rea- 
sonable operating  costs,  a  reasonable  allowance  for  deprecia- 
tion and  a  fair  return  upon  the  value  of  the  property  which 
the  company  is  actually  and  necessarily  employing  for  the 
public    convenience. 

The  Board  recommends  that  on  and  after  the  first  day 
of  February  next  the  net  price  for  gas  sold  by  the  Haverhill 
Gas  Light  Co.  shall  not  exceed  XOc.  per  M.  cu.ft. 


that  the  .Vttlehoro  (Jas  Light 
oruani/.cd  in  LSllS  under  the 
the   property  and  businesi  of 


The  second  report  sliou 
Company  Corporation  w  a 
general  law  and  took  o\e 
an  anincor|)oraled  association.  The  old  association  had 
been  organized  in  is.-||i  and  had  taken  over  the  property 
and  business  of  a  banki'iipl  earlier  company.  It  began 
with  a  capital  stock  of  -fiOOOO,  which  was  variously  in- 
creased to  $  16,J:00,  although  a  part  of  the  capital  increase 
was  made  through  a  stock  dividend,  wliich  was  not 
specifically  forbidden   by  statute.     The  original   capital 
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stock  of  the  company  supplanting  the  association  was 
also  $46,400.  In  1906,  to  provide  for  additions  to  plant, 
it  increased  its  capital  stock  by  the  issue  of  116  shares, 
par  value  $100,  at  a  price  of  $225  a  share,  yielding  in  all 
$26,100.  Although  deductions  amounting  to  $37,732 
bad  been  made  for  depreciation,  the  books  show  a  net  in- 
crease since  January,  1899,  of  $63,582  in  excess  of  the 
amount  realized  from  the  additional  capital  stock.  The 
book  value  of  the  plant  was  then  $157,373,  with  current 
assets  of  $35,759,  or  a  total  of  $193,122,  against  which 
there  were  no  outstanding  liabilities  other  than  the 
$46,400  capital  stock.  During  this  period  12%  divi- 
dends were  regularly  paid,  and  in  1910  an  extra  dividend 
of  10%,  claimed  to  represent  income  accumulated  from 
the  rent  of  land  not  used  in  its  business. 

In  discussing  the  rate  which  is  reasonable  in  this  case, 
the  Board  makes  the  following  comments: 

Since  a  company  must  make  rates  in  advance,  in  attempt- 
ing to  provide  for  dividends  and  a  reasonable  strengthening 
surplus,  it  is  impossible  to  see  clearly  and  with  certainty  at 
the  time  what  the  company's  business  may  develop.  Surplus 
earnings  so  obtained  have,  however,  quite  different  character- 
istics from  those  where  rates  are  made  in  advance  for  the  ex- 
press purpose  of  providing  out  of  profits  plant  investment 
which  otherwise  would  come  from  the  contribution  of  the 
shareholders.  A  prudent  management  will  seldom  distribute 
in  dividends  all  of  a  company's  apparent  profits.  Where  in  a 
brief  term  of  years  a  large  percentage  of  the  plant  investment 
appears  to  have  been  procured  out  of  profits,  or  exceptionally 
large  dividends  have  been  declared,  a  suspicion  naturally 
exists  that  prices  have  been  unreasonably  high,  and  a  belief 
arises  that  the  consumer  has,  therefore,  acquired  some  equit- 
able   interest   in   such   surplus. 

Where  a  company  performs  a  public  service  with  a  proper 
conception  of  its  public  duty,  surpluses  of  this  character  are 
not  likely  to  develop.  While  an  investment  made  for  the 
public  benefit  may  prove  of  public  advantage  from  whatever 
source  it  is  derived,  no  company  ought  to  profit  by  conduct 
based  upon  a  false  notion  of  its  public  relations.  These 
statements  must,  of  course,  be  taken  as  applying  to  an  actual 
and  not  a  merely  apparent  surplus,  although  this  distinction 
can  often  be  correctly  made  only  by  a  thorough  knowledge  of 
the  company's  affairs.  While  such  surplus  may  be  due  in 
some  measure  to  skill  and  foresight  in  the  management,  it 
may  be  and  often  is  due  in  part  to  the  general  growth  and 
prosperity  of  the  community  In  which  the  company  Is 
located.     .     .     . 

There  is  a  growing  recognition  of  the  truth  of  the  propo- 
sition that  a  public-service  company  is  not  entitled  to  a  return 
upon  the  unearned  increment  in  value  of  its  real  estate;  but 
Investment  out  of  profits  which  it  has  been  able  to  make 
solely  through  the  general  growth  of  the  community  which  it 
serves  has  many  similar  attributes.  It  will  commonly  be 
found  that  a  company's  surplus  Is  based  on  managerial  skill 
and  foresight,  needlessly  high  rates  or  the  general  prosperity 
of  the  community,  or,  more  frequently,  on  two  or  more  of 
these  combined;  and  while  It  may  be  ditllcult  to  determine 
what  proportion  Is  Justly  attributable  to  any  one  of  these 
causes,  there  can  be  little  question  that  the  general  growth 
of   the   community   Is   an    Important    factor. 

Whether  because  of  a  recognition  of  this  principle  or  due 
to  some  other,  It  has  been  unlawful  for  many  years  in  this 
state  for  a  corporation  of  this  class  to  represent  its  surplus 
In  new  capital  by  a  stock  dividend.  It  Is  dllllcult  to  see  why 
the  reasonable  amount  of  return  or  the  reasonable  rate  of 
return  baaed  upon  the  full  value  of  a  company's  propiTty 
should  not  be  affected  In  the  same  manner  by  that  portion  of 
the  Investment  made  from  what  may  be  termi'd  the  unearned 
Increment  In  Its  profits  as  by  the  unearned  Increment  of  value 
In  Its  real  estate.  In  other  words,  the  reasonable  rati-  of  re- 
turn upon  a  company's  entire  Investment  Is  lower  where  an 
appreciable  part  Is  derived  from  the  two  sources  described 
than  wheri-  It  Is  entirely  derived  from  the  contributions  of 
the  shareholders  In   their  payments  for   Its  stock.      .      .     . 

Acordingly  the  board  reduced  the  price  of  gas  fi-Din 
$1.10  per  thousand  cubic  feet  to  $1.  The  apparently 
Kmall  amount  of  this  reduction  is  in  ])art  e.xi)laiiied  bv 
the  commlHsion'H  recognition  that  tlie  present  i)!aiit  of 
ihe  company  waH  practically   inadequate  for  tlie  service 


and  that  it  was  under  the  necessity  of  removing  its  works 
to  an  entirely  new  site  where  equipment  would  have  to 
be  provided  of  a  cajiacity  which  would  not  be  comjiletely 
utilized  for  many  years. 

From  the  foregoing  it  is  seen  that  the  Massachusetts 
Board  has  now  gone  on  record  as  assenting  to  the  propo- 
sition that  a  rate  may  be  reduced  lower  than  that  wliicl> 
a  fair  return  on  the  value  of  the  company's  property 
would  require,  where  such  a  value  is  far  greater  than  the 
par  value  of  the  capital  stock  outstanding.  Whether  that 
view  IS  contrary  to  the  Supreme  Court  ruling  that  the 
owners  are  entitled  to  a  fair  return  on  the  actual  value 
of  their  property  is  a  question  on  which  there  may  be 
difference  of  opinions. 

A  more  direct  and  logical  way  of  securing  the  same  re- 
sult would  be  to  reduce  the  valuation  of  tlie  property  in 
some  degree  where  it  can  be  shown  that  the  present  value 
is  to  a  considerable  extent  due  to  excessive  rates  in  the 
past,  tile"  profits  from  wliich  have  been  invested  in  thp 
propert}'  instead  of  distributed  as  extra  dividends. 

It  is  interesting  to  note  that  in  the  well  known  case  of 
Smith  vs.  Ames  (160  U.  S.,  466),  decided  in  1898,  Jus- 
tice Harlan  stated  that  "fair  value"  of  property  being 
used  for  public  convenience  was  to  be  estimated  after 
due  consideration,  among  other  things,  of  (1)  "the 
})resent  as  compared  with  the  original  cost  of  construc- 
tion," and  (2)  "tlie  amounts  of  bonds  and  stock."  If 
these  two  items  showed  that  a  valuable  plant  has  been 
built  up  by  earnings  rather  than  wholly  from  investments 
by  stock  and  bond  holders,  who  had  meanwhile  received 
steadily  a  fair  return  on  their  investment,  some  deduc- 
tions from  the  book  valuation  of  the  company's  property 
as  a  basis  for  rate  fixing  would  be  apparently  in  agree- 
ment with  the  ("onrt's  decision. 

The  X'ew  York  Public  Service  Commission  for  the  1st 
I)i.<trict  has  also  made  a  ruling  recently  whicli  is  worthy 
of  note.  It  will  be  recalled  that  in  the  Consolidated  Gasi 
case  (212  U.  S.,  19),  while  the  ruling  was  tliat  the  actual' 
value  of  the  i>i'operty  at  the  time  (including  increase  in 
value  of  ])ro])erly  since  acquired)  was  to  be  the  basis  of 
rates,  the  Court  was  careful  to  .state  that  there  might 
be  exceptions  not  si'cii  from  the  facts  in  the  case  at  issue. 
Tbe  New  York  Commission  ruled  in. the  Kings  County 
(Jas  Light  Co.  case  (see  ENGiNKHiiiN'(i  Ni-:\vs.  Nov.  16, 
1911)  tliat  this  decision  was  not  Idimd  to  give  that  com- 
))aiiy  tbe  right  to  base  earnings  on  an  increment  of  value 
in  pi])e  lines  due  to  new  ])av(>meMts  having  iieeti  built  over 
them  at  the  city's  e.xpense. 

There  arc  other  ca.>ies  whi<-li  might  be  cited  to  show 
that  not  only  is  the  fair  value  for  rate-making  |)urposes 
not  necessarily  the  comiilete  actual  value  at  the  moment, 
hut  that  among  the  reductions  ])ro])erly  made  is  such  a 
one  as  is  above  proposed. 

In  dealing  with  all  these  matters  it  mii.st  be  remem- 
JHTcd  that  a  reasonahle  "statute  of  limitations"  must  be 
applied.  It  will  he  imwi.^e  and  im])raelieal)le  in  nearly 
every  case  to  attempt  to  unravel  the  eomi)licate(l  (inancial 
o])eratioiis  of  the  ])ast.  We  cannot  .ju.stly  demand  tliat 
the  g.'is  and  water  and  street-railway  com|)anies,  which 
reaped  big  profits  in  the  days  when  all  these  indu.strics 
were  conducted  as  a  jirivate  eiiteri)ri.se,  shall  now  make 
a<'countiiig  for  those  profits  or  shall  today  I)e  content  V 
do  business  on  lower  rates  hi'causc  th(<y  invested  extra 
profits  in  their  plant  instead  of  distributing  them  like 
their  neighboring  <'onipaiiies  as  extra  dividends. 
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A  Heavy  Rainfall  at  Richmond,  Ind., 
During  the  Recent  Flood  Period 


Sir— lu'liUive  to  tlu' 
lie  iiiterustt>(l  in  the  !'< 
Kichiiiond  Watrr  Cd.. 
to  27,  1913. 

Kiclimoiul  is  locatoc 
diaiia  and  Ohio  stivani: 
caused  by  the  recent  tl. 
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Mar.  23,  7  a.m.  to  5  p.m 

Mar.  24.  3  a.m.  to  12  midnight. 

Mar.   25.   midnight   tiU  p.m 

War.   26.    noon   tomidnight 

Mar.   27,  midnight  to   4   p.m.... 


Total  for  thi-  month  of  March 12. Sa 

As  will  be  noted,  the  result  of  the  exeessive  rainfalls 
on  Mar.  21  and  25  was  aceentuated  by  a  heavy  rain 
oil  the  23d.  Up  to  the  23d  the  rainfall  for  the  month 
had  been  slight,  and  it  is  said  that  there  was  no  frost 
in  the  ground  at  Riehmond  at  this  time,  and  very  lit- 
tle during  the  entire  winter. 

Ch.vs.    B.    BuiiuU'K. 

Hartford  Bldg.,  Chieago,  111.,  Apr.  7.  1!>1:5. 

Azimuth  by  Direct  Solar  Observations 

►Sir — I  was  pleased  to  se?  the  article  by  Jlr.  Ross,  in 
the  issue  of  Mar.  6,  advocating  a  more  general  use  of 
direct  solar  observations  for  checking  the  azimuths  of  a 
survey.  Such  suggestions  as  this  coming  from  men  in 
practice  are  likely  to  have  more  weight  with  the  prac- 
ticing surveyor  than  when  they  come  from  the  text- 
books. , 

I  have  used  direct  solar  observations  for  many  years 
and  appreciate  their  value  in  dealing  with  long  trav- 
erses. For  this  reason  I  can  heartily  indorse  Mr.  Ross's 
claim  for  the  method.  The  particular  manner  of  mak- 
ing the  observations  or  of  working  up  the  results  is  to 
some  extent  a  matter  of  taste.  A  judicious  combination 
of  natural  and  logarithmic  functions  has  always  seemed 
to  me  desirable.  The  more  common  formulas  are  in- 
tended for  logarithmic  computation  only. 

In  discussing  the  matter  of  sun  observations  the  ques- 
tion lias  often  been  rai-sed  whether  it  is  sufficiently  ac- 
curate to  bisect  the  sun's  di.sk  with  both  cross-hairs  rather 
than  to  take  separate  pointings  on  the  edges.  I  have 
often  used  the  bisection  method,  taking  but  one  point- 
ing when  pressed  for  time,  and  have  always  been  satis- 
fied that  the  result  was  within  1'  of  the  true  value, 
judging  from  the  checks  on  the  azimuths  of  the  survey. 
I  never  really  tested  the  matter,  however,  until  last 
spring.  On  May  24,  1912,  I  took  several  readings  of 
altitude  and  azimuth  with  a  transit  reading  to  1',  bisect- 
ing the  sun's  disk  each  time  with  the  vertical  and  horizon- 
tal cross-hairs,  having  ivo  stadia  or  other  hair  as  a  guide. 
The  readings  are  as  follows: 
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Plotting  these  on  cross-section  jiaper  and  drawing  a 
straight  line  so  as  to  fairly  represent  tiie  points  (neg- 
lecting the  small  correction  for  curvature),  the  devia- 
tions from  this  line  for  the  separate  horizontal  circle 
readings  are  given  in  the  column  on  the  right. 

The  mean  is  less  than  0.4'  and  the  maximum  is  1.0'. 
This  would  seem  to  indicate  that  if  the  azimuth  is  de- 
sired only  within  1'  the  bisection  method  is  sufficiently 
accurate.  These  pointings  were  made  under  average 
conditions  and  con.sequently  represent  what  might  fairly 
be  expected  in  ])ractice.  I  have  usually  hesitated  to 
recommend  this  method  to  beginners  as  it  seemed  liable 
to  lead  to  careless  habits  of  observing.  The  results,  how- 
ever, seem  to  show  that  it  is  worthy  of  consideration. 

Geo.  L,  HosMioii. 

Massachusetts  Institute  of  Technology. 
Mar.  15,  191.!. 


Rate  of  Rainfall  for  Storm-Sewer  Cal- 
culations: Experience  of  Paw- 
tucket,  R.  I. 

Sir — Referring  to  the  article  entitled  "Rates  of  Rain 
fall  for  Storm-Sewer  Calculations"  by  J.  A.  C'ushman,  in 
ExGiNEERiXG  News  of  Apr.  10,  1913,  the  undersigned 
is  very  much  afraid  that  the  engineer  who,  today,  de- 
signs storm-water  sewers  for  a  maximum  rainfall  rate 
of  0.5  in.  per  hr.,  is  going  to  get  into  serious  difficulty 
and  will  later  be  called  to  account  for  having  constructed 
sewers  of  insufficient  capacity. 

The  writer  feels  that  Mr.  Cushman  has  confused  two 
entirely  independent  facts,  namely  the  total  quantity  of 
rain  falling  within  1  hour  and  the  rate  of  precipitation 
expressed  in  inches  per  hour,  but  lasting  only  a  fraction 
of  that  time.  It  is  these  latter  figures,  the  rate  of  pre- 
cipitation in  inches  per  hour,  lasting  for  periods  of  per- 
haps 10,  20,  30  or  40  minutes,  that  are  of  vital  interest 
to  the  engineer  in  the  design  of  storm-water  sewers. 

Mr.  Cushman  states,  in  the  article  referred  to :  "a  rate 
of  over  1  in.  of  rain  falling  in  an  hour  is  an  exception 
*  *  *  and  that  a  storm  of  over  1%  in.  per  hr.  is  a  rarity." 

The  writer  has  made  observations  of  rainfall,  extend- 
ing over  a  period  of  eleven  years,  studying  the  rates  of 
precipitation  of  each  storm  by  means  of  an  automatic 
record  of  the  storm  itself.  During  these  eleven  years  the 
records  show  that  there  have  been  only  7  storms  with  a 
total  precipitation  of  1  in.  or  more  within  an  hour,  but 
that  there  have  been  more  than   00  storms  during  the 
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same  period  that  have  given  rates  of  precipitation  greatly 
in  excess  of  a  rate  of  1  in.  per  hr. 

Xo  less  than  19  of  these  storms  recorded  rates  in  ex- 
cess of  even  2  in.  per  hr.  and  a  maximum  record  is  a 
rate  of  5.2  in.  per  hr.,  lasting  for  a  period  of  10  min- 
utes. During  this  same  eleven  years  only  3  storms  gave 
a  total  precipitation  of  over  1%  ia.  of  rain  within  an 
hour,  but  20  showed  a  rate  of  precipitation  of  over  l-Vj  in. 
per  hr.,  lasting,  of  cour.se,  much  less  than  60  minutes. 

Mr.  Cushman  writes  that  "engineers  are  using  Mc- 
Math's  formula  which,  although  it  takes  the  rate  of  rain- 
fall into  account,  is  based  on  a  rate  of  2.75  in.  per  hr. 
and  leaves  no  opportunity  to  reduce  or  correct  this  rate.'' 
While  the  writer  much  jirefcrs  the  so  called  "rational 
formula,"  Q  =  Acr.  used  in  connection  with  a  rainfall 
curve,  he  feels  that  the  McMath  formula  iloes  afford  an 
opportunity  for  the  engineer  to  exercise  his  judgnienl  and 
discretion  in  tlie  assignment  C)f  values  for  ;•  and  >'. 
(!Kon<iE  A.  Carpextf.I!. 

City  Engineer. 

Pawtuckct.  K.  I..  Aur.  12.  li)i:5. 
» 

Lessons   and  Opportunities  of  the 
Recent  Floods 

Sir — As  the  mighty  Hood  of  last  month  coursed  down 
the  river  channels  of  the  northern  half  of  the  Ohio  val- 
le)',  leaving  naught  but  ruin  and  disaster  in  its  wake, 
it  carried  on  its  yellow  bosom  the  secret  of  many  Hoods 
of  years  long  past.  Knowing  no  law  save  that  of  gra\  i- 
tation,  it  followed  the  broad,  well  beaten  ]>ath  of  its 
ancient  |)redeces.sors,  and  at  all  jxiints  where  this  j)atl! 
had  not  been  modified  and  constricted  by  the  works  of 
man,  it  did  little  harm  and  wrought  little  change.  But 
wherever  a  road,  a  bridge,  a  house,  a  city,  a  town  or 
other  work  not  harmonizing  with  the  topography,  had 
been  built,  the  waters  at  once  proceeded  to  exert  their 
strength  and  make  manifest  their  energy.  As  in  the  case 
of  a  lightning  discharge,  the  greatest  damage  was  done 
along  tile  line  of  greatest  resistance. 

The  topograjiliy  of  the  valleys  of  these  streams  bears 
eloquent  evidence  that  there  have  occurred  in  the  past 
greater  floods  than  the  one  which  is  now  uppermost  in 
the  minds  of  all,  and,  moreover,  the  testimony  written 
on  the  hillsides  is  clear  that  there  have  been  many  such 
floods.  How  many  centuries  ago  an<l  how  often  they 
have  occurred  we  know  not.  Of  only  one  thing  are  we  cer- 
tain, and  that  is  that  the  flood  plains  on  which  most  of 
the  larger  and  many  of  the  smaller  cities  and  towns 
throughout  this  region  are  built,  were  themselves  laid 
down  by  many  floods.  .Vnd  when  the  manifestations 
of  this  mo.<t  recent  of  them  all  are  carefidly  examined, 
one  cannot  help  stopping  and  wondering  whether,  after 
all,  it  is  necessary  to  go  back  to  glacial  times  in  order  to 
find  a  s(/urce  and  supply  of  water  sulliciently  great  for 
producing  many  of  the  cITccts  whicii  have  generally  been 
attributed  to  ibr  melting  of  the  great  ice  sheet.  It 
.seems  almost  as  tlnMigh  prcsent-dav  agencies  of  them- 
selves, if  thi-y  f)cciir  only  in  proper  cond)ination.  arc  amply 
sufficient  to  account  for  .some  at  least  of  (he  dynanii<-  ef- 
fects which  most  usually  are  ascribed  to  the  waters  of  the 
melting  glaciers.  Consider  fir  n  moment  what  (irooor- 
tions  this  flood  might  have  assumed  had  there  been  a  foot 
of  snow  on  the  ground  when  the  rains  canie,  and  had 
the  ground  been  frozen  ! 


It  is  of  importance  for  the  future  to  know  whether 
other  floods  perhaps  of  even  greater  magnitude  are  likely 
to  occur  and  in  order  to  make  the  most  of  every  shred 
of  evidence,  it  behooves  the  engineer  to  look  about  him 
and  read  the  signs.  Before  the  white  man  went  into 
the  Ohio  valley,  it  was  inhabited  by  the  Xorth  Ameri- 
can Indian  who  bequeathed  to  posterity  no  records  and 
few  legends.  But  before  the  Indian,  this  sanu'  i-ountry 
was  occupied  by  the  Mound  Builders,  who  left  behind 
them  many  traces  of  their  civilization  and  many  works 
of  large  magnitude.  Baldwin's  "Ancient  America" 
speaks  of  these  works  as  follows: 

None  of  the  works,  mounds  and  inclosuies  are  found  on 
the  lowest  formed  of  the  river  terra<'es  which  mark  the  sub- 
sidence of  the  streams,  and  as  there  is  no  g^ood  reason  why 
their  builders  should  have  avoided  erectini;  them  on  that 
terrace,  while  they  raised  them  promiscuously  on  all  the 
others,  it  follows,  not  unreasonably,  that  this  terrace  h^is 
been    formed    since    the   works    were   erected. 

May  it  not  have  been,  however,  that  these  ]3eopU's  had 
a  better  knowledge  of  these  streams  than  do  we  of  the 
present,  and  so  took  good  care  to  build  their  works  a!)ove 
the  floods?  Or  if  they  did  build  on  the  lower  terrace,  may 
not  all  of  the  structures  so  built  ha\c  long  since  been 
washed  away  ? 

Ill  this  connection,  it  has  occurreil  lo  ilic  writer  that 
\alii;il)le  information  may  be  gathered  by  ihc  engineers 
of  Ohio  and  Indiana  if  they  will  but  look  into  anil  ex- 
amine the  relation  between  llic  liigh-uatcr  in;irks  of  this 
recent  flood  and  ibc  mounds  .iml  sii-iidun's  which  ante- 
date all  other  works  of  man  of  wliiih  wi'  lia\c  knowl- 
edge in  this  region.  IT  this  Hood  reached  up  to  and 
into  these  old  moumls  ainl  inclosures,  and  did  damage 
to  them  where  before  llicii'  had  been  none,  it  would 
necessarily  follow,  all  oihci-  things  being  the  same,  that 
this  flood  was  greater  than  any  which  occurred  since 
their  construction.  On  the  other  hand.  ho\ve\cr,  if  the 
waters  did  not  \\-.\r\\  the  moumls,  it  would  seem  as  though 
this  last  high-water  did  not  rise  to  an  elevation  as  great 
as  that  which  these  architects  id'  ohleii  days  considered 
necessary  for  the  safety  of  their  structures,  and  conse- 
quently it  may  well  be  inferred  that  many  higher  waters 
than  tlio.se  of  the  i)resent  have  floodeil  lliese  valleys  since 
the  days  of  the  ai-tivities  if  that  great  Imt  long  since 
extinct  people  who  »were  the  lirst  on  this  continent  to 
leave  behind  thein  works  of  an  eiuluiing  nature. 

To  tile  people  of  tlu>  ]»rescnt  it  is  of  the  greatest  im- 
portance whether  their  resilience  on  the  Hood  ])lains  of 
these  streams  is  one  of  permanence  and  safety,  and  for 
this  reason  it  may  well  he  that  e\ii|ciire  of  Ibis  nature 
from  tile  distant  |iast  may  serve  lor  them  a  most  useful 
purpose.  It  is  the  hojie  of  the  writer  that  examinations 
of  tile  kind  suggested  will  be  made  and  that  tiie  results 
theiiMd'  will  be  .set  forth  in  the  columns  of  your  valuable 
pa]icr. 

.Iri'iri:!!   I'Livifs. 

Xcw   ^'ork,   Apr.    It;,    lUi:;. 


Wind  Stresses  in   Biiildinj^s 

Sir — I  ha\c  read  with  inleresi  the  article  in  ymir  issue 
of  .Mar.  i:!.  H'l:;.  "Wind-Bracing  witlioiil  Diagonals  for 
Steel-Frame  Olfiee  Buildings."  Iiy  Mr.  I!.  I*'leming.  The 
subject  is  one  pbase  of  structural  steidwork  on  which 
there  has  been  too  little  i)iiblisbed,  and  it  is  a  distinct 
service  to  the  profession  to  make  puidic  the  metiiods  in 
u.se  in  good  practice. 

'i'he  writer  has  been  giviriL'  bis  students  in  "Tall  Build- 
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in:;-  Desitrii"  a  sliirlil  niodidcntion  ..I'  .Mriliu,!  Ill  I'ui'  tlic 
jnist  si'Vt'ii  yi'iirs. 

Tlic  slalciik'iit  III'  I  lie  author  at  the  I'lid  of  his  (It'scrip- 
liiiii   of   Method    111    tliat    "Tlio   horizontal   siu-ars   taki'ii 

1)V  the  coliiiiiiis  «ill  \:uy  as  thi'ir  soctioii  moduli."  shi'uld 
read  '■ni.>iiifiit>  oT  incriia"  iii>irad  of  •■>iTlioii  moduli." 
Tiu>  iiroof  is  as  toll..\\>: 

Fisj.  1  herewith  re|ireseiit<  llie  ciasiir  lino  of  onc>  slory 
ol'  a  steel-franu'  Iniildin.i;'  with  riuid  joints,  under  wind 
loails  oidv.  Il  is  assumed,  as  iii  Mi'.  I''lemniL;"s  ariirle. 
that  the  loimiiudmal  delni-niai  ions  of  ihe  inendiers  may 
he  neji'leeted  and  thai  the  |>oints  cd'  contratle.xure  are  at 
tlu'  inid-lenuths  of  the  niendiers.  oi-.  slated  dilfereiitly, 
that  the  tan.nents  lo  the  elasiii-  lines  at  the  two  ends  of 
each  nuMuher  ai'e  parallel  to  earh  othei-.  Fig.  ".'  shows 
till' elastie  line  td' ('(d.  No.  1  foi- any  >lory. 

//,  —  The  sheai-  in  llie  rolunin  : 

.i',  =  Rending  nionieni   ai   tlu'  ends; 

.1/,.  ^  Bending  moment   at   any   ])oint  whose  eo/irdi- 
nates  are  .('  ami  //.  the  origin  being  takeu  at 
the  iiottom   of   the  eolunni. 
The  diU'erenlial  equation  of  the  elastie  line  is 


which  gives 


//.,   =   //, 


Similarly 


//,   =   // 


T„ 


II „  =   II,  ^",  cte. 
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slu'ar  ill  all  the  ciduinns  of  liiat  slory. 
Suhstitutini;  the  values  of  the  !!'> 
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Integrating  this  twiee  we  get 


Col.No.1  Col.No.2  Col.No.3 

Fie.  I 
E  1,1/  =   Iw  .1/,.'-^   -    }jr,.r'  (2) 

Whon  .T  =  /.  //  =  ^1.  which  is  the  detlection  of  the  top 
of  the  column  with  respect  to  the  bottom  (see  Fig.  1) 

^' /,,'/!    =    1/2-^1/-    -    ill  J'  (3) 

Taking  moments  about  the  point  of  coutraflexure  iu 
Fig.  2  we  get  .V,  =  iw  ^-'i''  "li'^^'li  .substiteJ  in  equation 
(3)  gives  "" 

El,,/,    =    ^'.^,r  (4) 

Similarly,  the  deflections  of  the  other  columns  may  be 
written 

Ef,y,  =  ^HJ^ 
nml 

E/„i/„  =  -,\  /I„J^ 
From    the   original   assumption    that   the   longitudinal 
deforuiations  are  negligii)le,   i.e..  that   the  shortening  of 
the  girders  due  to  the  direct  compression  iu  them  may  be 
neiilected,  we  kiu.iw  that 

Ui  =  U^  =  //;i  =  yn  (5) 

Then, 


Mr.  FlemiuE 


"'-'.I -•-/ 

Tt  is  the  writer's  opinion  that  Method  HI  is  more  ra- 
tional than  either  of  the  others,  althoiigii  all  of  them  are 
open  to  the  criticism  that  the  assum])tions  made  are  not 
in  accord  with  the  facts. 

Mr.  Cyrus  .V.  :\Iel:ck.  D.  ('.  F..  made 
a  complete  in\cst  igat  ion  of  this  .sub- 
ject, Ixilh  analytically  and  by  e.xtenso- 
nu>ti'r  measurements  on  a  16-storj' 
building,  as  a  thesis  for  his  doetor's  de- 
gree at  the  Ohio  State  University  in 
l!)(l!»  anil  UMl.  This  thesis  has  been 
])ublishcd  as  a  Hulletin  of  the  College 
of  iMigineering.  The  eonclusioiks  of 
Mr.  Meliek  were  that  the  rigid  .solution 
was  entirely  too  long  and  cunil)ersome 
for  use  in  practice  and  that  some  such 
appro.ximate  method  as  is  given  by  Mr. 
Fleming  must  be  used, 
note  that  "Speiial  attention  should  he 
given  the  column  sjdices  and  the  connections  of  the  floor 
girders  to  the  cohnnns,"  should  i)e  given  special  emphasi.s, 
for  many  buildings  are  built  iu  wiiich  these  details  are 
entirely  inadequate  to  develop  the  strength  of  the  main 
part  of  the  memlier  and  to  give  the  required  rigidity 
at  the  joints.  It  must  be  remembered  that  frequently 
the  ma.ximum  bending  moments  in  the  girders  occur  at 
their  conufctions  to  the  columns. 

Clyde  T.  Morris. 
Professor  of  Structural   Fngiiieering,  Ohio  State  Uni- 
versity. 
Columbus,  Ohio,  ilar.  •.'•^.  liM.S. 


Federal  Control  of    River    Regulation 

<^jr — I  have  read  wilh  great  interest,  iu  Exgixeer- 
IN'G  News  of  the  issue  of  Apr.  10.  your  editorial  and 
Rudolph  Hering's  communication  on  the  subject  of  river 
control  and  the  prevention  of  floods,  and  in  the  main 
agree  with  what  was  said  therein. 

Any  project  of  this  kind  would  be  of  enormous  mag- 
nitude, complication  and  importance,  and  should  not  be 
entered  upon  vithout  great  deliberation  and  the  most 
careful  study  and  consideration.     There  is  danger  that 
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the  recent  great  calamities  from  floods,  and  the  public 
sentiment  created  thereby,  may  incite  the  Xational  Gov- 
ernmeut  to  ill-considered  undertakings  that  are  not  war- 
ranted by  sound  engineering,  economic  and  financial  rea- 
sons. 

The  new  Secretary  of  War,  whose  high  character  and 
signal  abilit}-  in  his  own  professional  field  no  one  ques- 
tions, is  reported  to  have  said  that  the  Government  must 
undertake  immediately  remedies  against  a  recurrence 
of  these  disasters.  If  this  means  that  Congress  is  to  be 
urged  to  authorize  at  once  such  work,  and  to  make  ade- 
quate appropriations  to  begin  and  carry  out  the  physical 
improvements  that  it  may  hastily  Judge  to  be  necessary, 
it  will  almost  certainly  be  unfortunate,  and  will  probably 
result  in  the  squandering  of  enormou.s  sums  of  money. 

The  only  rational  and  safe  way  to  proceed  in  the  mat- 
ter is  that  suggested  by  you  and  by  Mr.  Hering — the 
most  careful  and  deliberate  study  of  tlie  problems  in- 
volved, by  the  ablest  talent  in  the  country,  and  the  formu- 
lation of  the  best  mea.«ures  to  meet  each  individual  lo- 
cality and  case.  If  Congress  could  be  induced  to  make  at 
once  a  rational  beginning  by  the  creation  of  a  commis- 
sion composed  of  able  engineers  and  others,  and  to  pro- 
vide it  with  the  necessary  authority  and  means  to  prose- 
cute its  work,  we  might  e.xpect  to  make  real,  and  in  the 
end,  most  rapid  progress  toward  the  solution  of  the  var- 
ious problems  involved. 

I  u.se  the  word  problems  intentionally.  The  engi- 
neering, economic,  governmental  and  financial  questions 
involved  have  not,  in  this  country,  advanced  beyond  the 
problematic  stage.  Xor  arc  these  problems  so  simide  iierc 
as  one  might  infer  they  are  abroad,  from  Mr.  Hering's 
rather  optimistic  statements.  While  the  questions  that 
must  be  considered  are  primarily  of  an  engineering  na- 
ture, they  involve  different  problems  of  constitutional 
law,  economics  and  statesmanship  that  cannot  be  ig- 
nored. 

The  question,  iunv  far  the  Xational  fiovernment  is 
authorized  or  warranted  under  our  Constitution  to  under- 
take work  of  this  diaracter  is,  alone,  one  of  tremendous 
importance,  and  one  which  there  seems  to  be  a  strong 
tendency,  in  the.se  days,  to  ignore.  The  only  authority 
conferred  upon  the  Xational  Government  for  under- 
taking public  works,  for  other  than  military  purposes, 
found  in  that  fundamental  instrument,  is  contained  in 
Section  VIII,  and  reads:  "To  regulate  commerce  with 
foreign  nations  and  among  the  .several  states  and  with 
the  Indian  tribes."  It  is  wnfrally  accejjted  that  this 
implies  the  right  and  duty  of  the  Xational  Government. 
to  undertake  the  development  of  physical  ])rojects  neces- 
sary to  provide  for  and  to  facilitate  foreign  and  inter- 
state commerce;  but  up  to  the  time  of  the  Civil  War  the 
opinion  was  quite  generally  and  consistently  held  that 
it  does  not  authorize  or  permit  the  Xational  Government 
to  engage  in  imjjrovements  that  are  of  i)urely  intrastate 
or  local  character,  having  no  tangible  connection  with  in- 
terstate commerce.  The  earlier  Presidents  generally  ve- 
toed measures  of  this  questionable  character  passed  by 
Congress,  and  the  unanswerable  rea.sons  and  arguments 
advanced  in  these  vetoes  are  well  worth  reading  and 
pondering  today. 

More  recently  the  novernnient  has  either  read  into  this 
]iroviHion  more  than  it  was  evidently  inten<led  to  mean, 
or  has   ignored   it ;  and   there  e\ists  today  an   alarming 


tendency  for  Congress  to  authorize  and  provide  for.  and 
for  presidents  to  approve,  projects  that  are  wholly  intra- 
state and  local,  such  as  the  con.<truction  of  highways, 
the  drainage  of  swamp  lands,  etc.,  and  now  we  .shall 
probably  have  bills  passed  to  undertake  the  local  protec-  r 
tion  of  cities  and  towns  from  floods.  Before  we  engage  * 
in  such  a  stupendous  enterprise,  with  all  that  it  in- 
volves, should  not  this  question  be  considered  and  de- 
cided by  authorities  more  competent  to  judge,  and  more 
disinterested  than  the  members  of  Congress? 

Other  important  questions  involved  are:  If  the  cost 
of  such  im]n-ovenients  is  to  be  partly  met  by  the  national 
and  partly  by  the  .*tate  governments,  how  is  the  relative 
smount  to  be  paid  by  each  to  be  determined?  What  part 
of  the  cost  shall  be  met  by  the  municipalities  directly  af- 
fected? Who  shall  design  and  construct  the  necessary 
works,  and  be  afterward  responsible  for  their  care,  main- 
tenance and  police  control  ? 

From  th(>  economic  standpoint,  to  what  extent  is  pro- 
lection  warranted  against  floods  that  occur  only  at  long 
intervals  and  who  shall  decide  this  question?  Outside  of 
towns  and  cities,  and  excluding  the  lower  reaches  of  the 
great  rivers,  flood  damages  are  comparatively  insignifi- 
cant. To  what  extent  may  the.se  towns  and  cities  reason- 
ably be  required  to  work  out  their  own  salvation? 

Consider  the  upper  Ohio  Eiver  and  its  tributaries.  It 
is  still  an  open  question  whether  adequate  storage  reser- 
voirs to  control  floods  are  practicable  or  even  po.ssible. 
Any  scheme  of  channel  enlargement  that  would  greatly 
reduce  the  flood  heights,  except  at  a  cost  that  would  be 
absolutely  prohibitive,  is  easily  shown  to  be  futile.  Might 
it  not  be  cheaper  and  better  to  construct  local  levees;  or 
even  to  condemn  and  abandon  the  urban  ])roperty  sub- 
ject to  destructive  floods,  rather  than  to  attempt  any  ef- 
fective project  for  reducing  flood  heights?  If  ,so,  shall 
the  Xational  Government  undertake  to  do  such  local 
work,  and  bear  the  cost  of  it  ? 

These  are  only  a  few  of  the  questions  outside  of  engi- 
neering questions  proper  that  must  be  considered  and  de- 
cided before  any  general  scheme  of  river  regulation  and 
flood  protection  can  be  safely  adopted.  They  involve 
work  for  the  engineer,  the  constitutional  lawyer  and  the 
economist,  who  should  all  be  re))re.*ented  on  the  Com- 
mission suggested. 

S.  WlIINKIiY. 

!l.)  Liberty  St.,  Xcw  York  City. 
.\pr.  15,  ]9i;J. 
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NOTEvT    AND     QUERIES 


In  the  aitlcli-  on  "Tin-  Flood  of  Mnrch-.\|)ill,  1913,  on  the 
Ohio  nivcr  nnd  Its  Trlbutarlus,"  by  John  ('.  Hoyt.  In  our  iasua 
of  Apr.  10.  1913,  the  last  sentence  In  the  fiiHl  imratrrnph  on 
p.    753   Khould    have   read: 

For  the  10-day  period  from  Mar.  26  to  Apr.  4.  nbout  18.- 
100.000    (InBtead   of  12.100)    acre-feet   passed   I'lnclnnatl, 


A  correspondent  raises  a  question  as  lo  the  correctness  of 
the  statement  In  the  foot  note  to  p.  BOfi  (.Mar.  13,  1!I13,  ar- 
ticle on  "Surplus  Waters  of  the  I..OS  AnKeles  Aijueduct")  that 
a  California  miner's  Inch  Is  ecjulvalenl  to  12,9110  Ral.  <i  doy. 
While  It  Is  true,  as  our  correspondent  states,  that  the  statu- 
tory miner's  Inch  In  California  Is  1.5  cu.ft.  per  mln..  we  under- 
stand that  In  the  I.os  Anxeles  Aqueduct  calculations,  a 
value  of  1.2  cu.ft.  per  mln.,  which  Is  commonly  used  In  south- 
ern   California,    la   employed. 
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Dayton  After  the  Flood 

(KunoKiAi.  C'()iiiii:si'o\DKNcu) 

Kavtou,  Oliiii,  Apr.  1.") — Daytou  is  excessively  dirty. 
Jl  .siH'ins  at;  tiiougli  little  progress  had  been  made  iii 
eleaiiing  up,  tlunigli  of  course  iiuicli  has  l)ecii  done.  Only 
the  main  business  streets  are  cleaned  fully  (except  for 
muddy  gutters),  and  tlu'  secondary  business  streets  are  so 
lull  of  debris  and  dirt  outside  the  street-car  and  driveway 
width  as  to  nnike  it  necessary  to  walk  in  the  middle  of  thr 
street  in  many  places.  There  is  a  general  smell  in  the 
city,  and  the  food  seenis  to  taste  almost  as  slimy  and 
creosoty  as  the  smell  smells.  The  water  was  about  !)  ft. 
deep  on  the  sidewalk  here  at  Third  and  Main. 

The  breaks  in  the  levees  have  all  been  patched  up  tem- 
])orarily  to  hold  a  15-ft.  stage  in  the  river.  The  tops  of 
the  levees  were  at  +23,  new  city  datum.  The  flood-crest 
•elevation  has  been  given  liy  the  Engineering  Department 
as  2!l.     The  flood  record  o"f  ISllS  was  stated  as  '.'().■'    and 
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Fig.  1.    Map  of  Dattox,  Ohio 

(Built-up  area  hatched  and  the  flooded  area  outlined  by 
cross-hatching-.  Levee  washouts  shown  by  small  black  cir- 
cles. Concrete  bridges  by  letter  C.  The  second  bridge  below 
Mad  River,  at  Monument  Ave.,  is  also  of  concrete,  though  not 
so  marked  in   the   cut.) 

the  idea  was  to  raise  the  levees  to  an  elevation  of  o  ft. 
above  that  flood.  Low  water  is  about  3.25.  The  levee 
tops  were  supijosed  to  follow  the  high-water  slope  of  the 
1898  flood,  but  I  do  not  tind  that  anyone  knows  what 
this  was.  Surveys  are  now  being  made  by  the  Relief 
Commission's  office  to  get  high-water  elevations,  slope,  etc. 

Xo  topograi)hic  map  of  the  city,  except  the  20-ft. 
{■ontour,  U.  S.  Geological  Survey  map,  appears  to  be  in 
existence  and  no  longitudinal  profile  of  the  valley. 
Appareutl_y,  there  is  no  definite  basis  on  which  to  estimate 
the  volume  of  flow  iu  the  recent  flood.  All  are  content 
to  leave  this  in  the  hands  of  the  newly-appointed  board 
of  U.  S.  Engineer  officers,  and  they  expect  from  that 
board  the  direction  c^  their  future  work  as  to  levees  and 
flood  i^rotection.  The  sentiment  is  iu  favor  of  submitting 
to  and  accepting  whatever  this  board  determines. 

The  river  is  on  the  average  about  600  ft.  wide  between 
its  banks  here  in  Dayton,  and  its  maximum  flood  depth 
was  about  38  or  30  ft.  Its  slope  was  probably  nearly  the 
same  as  that  of  the  Muskingum  at  Zanesville. 

For  the  present  the  engineering  department  of  the 
emergency  city  government  is  going  to  repair  the  levee 


wasboiils  In  Ibe  original  height,  ami  will  do  nothing  I'ar- 
tbei-  ill  levee  work.  Many  of  tile  levees  had  riprap 
or  >liiiie  revelling,  Inn  of  course  this  wiw  on  llie  water 
side  only.  'I'be  liicl  that  overflow  occurred  all  along 
the  le\ee,  as  indieatcd  by  the  breaching,  ])robal)ly  doe.s 
not  sullice  to  show  close  agreeiru'iit  of  the  IHilM  and  1!M3 
flood  slopes. 

The  Dayton  Union  Ky.  Co.  bridge  i)iers,  which  were 
in  i)art  washed  out,  were  founded  about  7  ft.  below 
river  bed  on  grillage  on  gravel.  The  piers  of  the  city 
bridges  went  .«oinewhat  deeper,  about  10  to  13  ft.  below 
river  bed,  most  of  them  on  gravel,  but  one  or  two  on  hard- 
pan  ;  and  a  few  of  the  deeper  ones  had  to  Ije  carried  down 
to  get  below  sand  into  gravel.  Xone  of  the  city  bridge 
jiicrs  in  the  tlreat  Jliaini  scoured  out,  while  the  railway 
bridge  lost  at   leasl   two  of  its  piurs  in   ibis  way.      One 
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pier  of  the  Helena  St.  bridge  over  the  Stillwater  has 
disap])eared ;  this  was  a  light  road  bridge  giving  access 
to  a  city  park. 

The  county  (Montgomery)  lost  several  large  and  many 
small  bridges  or  culverts.  The  loss  of  the  large  bridges 
is  appraised  at  $700,000.  The  largest  bridge  lost 
is  the  lower  Miamisburg  bridge,  three  "iOO-ft.  steel-truss 
spans.  Xone  of  the  county's  reinforced-concrete  bridges 
went  out;  the  largest  of  these  was  120  ft.  long,  two  56- 
ft.  spans.  Under  date  of  Apr.  8  the  report  of  County 
Engineer  E.  A.  Moritz  stated  "The  Commissioners  con- 
template replacing  with  concrete  steel  structures,  as  all 
concrete  bridges  in  the  county  withstood  the  flood."  But 
since  then  the  people  of  Miamisburg  have  objected  to 
a  concrete  bridge,  and  want  a  suspension  bridge  to  get 
all  the  waterway  possible.  Two  bridges  went  out  at  tliat 
town,  and  one  is  to  replace  them. 

As  an  idea  of  the  behavior  of  some  bridges  that  .stood, 
it  is  stated  that  at  Preble,  on  the  Warren  County  line, 
a  through  truss  bridge  over  Twin  Creek  with  two  150- 
ft.  spans  had  water  4  ft.  over  the  floor  but  did  not  go 
out.  A  post  of  this  bridge  was  bent  upstream,  it  is  said, 
by  a  log  turning  over  and  hitting  it  backward. 
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Tlie  only  highway  bridges  left  over  the  Big  Miami  be- 
low Dayton  are  said  to  be  at  Franklin,  Poastto-mi  and 
Trc'uton. 

The  sewer  system  of  Dayton  was  not  much  damaged, 
but  in  some  districts  the  sewers  appear  to  be  clogged  and 
ha\e  not  yet  been  opened.  Xo  breaks  in  the  sewer  sys- 
tem are  reported.  The  house  connections  were  very  ex- 
tensively destroyed,  and  on  this  account  public  privies 
were  built  over  sewer  manholes,  to  the  number  so  far  of 
101.  Major  Khoads  states  that  a  very  large  number  of 
privies  existed  in  Dayton,  probably  10,000  to  12.000 
(including  a  certain  number  of  abandoned  ones).  Under 
these  circumstances  the  absence  of  disease  is  remark- 
able. 

The  cit}-'s  water-supply  was  cut  off  by  the  flood  until 
Sunday,  Mar.  30.  It  was  then  restored  by  the  opening 
of  the"  pumping  station  (which  draws  its  supply  from 
Avells  in  the  Mad  River  valley).  It  is  still  considered 
unsafe,  on  account  of  pollution  of  the  mains,  though  good 
at  the  pumps.     Tests  are  made  regularly. 

The  sanitary  administration  has  been  under  TJ.  S. 
Army  Medical  Corps  Major  Khoads  since  Mar.  28  (or- 
dered here  by  Garrison).  The  state  and  local  healtli 
boards  are  subsidiary  to  him,  at  Gov.  Cox's  orders.  When 
he  got  here,  a  general  relief  bureau  was  already  in  opera- 
tion, by  the  Citizens'  Kelief  Committee,  including  some 
medical  relief.  He  organized  16  districts  with  a  local 
physician  as  district  sanitary  officer  in  charge  of  each, 
with  authority  to  appoint  assistants,  set  to  work  men 
and  teams  to  clean  up,  etc.  The  di.-<tri(ts  were  subdivided 
into  zones,  with  an  Assistant  Sanitary  Officer  to  each ; 
64  Ked  Cross  nurses  a-ssisted  in  work  of  inspection,  sick 
service,  etc.  A  liouse-to-liouse  inspection  was  made  over 
the  whole  flooded  area  by  these  zone  organizations,  and 
all  sick  were  sent  to  the  two  public  hospitals,  abolishing 
all  local  hospitals.  Subsequently,  also,  all  suspicious  sick 
were  sent  to  hospitals,  there  being  no  hou.«e  quarantine 
permitted  even  in  the  dry  area,  witli  the  idea  of  getting 
the  sick  away  from  the  well. 

The  work  of  cleaning-up  the  streets  is  in  charge  of 
the  Engineering  Dei)artment  of  the  Citizens'  Relief  Com- 
mittee, and  the  cleaning  of  hou.ses  and  premises  under 
direction  of  the  Sanitary  Organization  by  the  liouse- 
holders,  or,  where  these  are  unable  to  do  so,  by  the  organi- 
zation forces.  Some  2800  men  were  ))ut  to  work  at  the 
cleaning  right  at  the  start.  Major  Rhoads  states  that 
about  seven-eighths  of  the  houses  in  the  flooded  areas  are 
now  cleaned.  Schools  and  public  buildings,  etc.,  are 
cleaned  out  by  tlie  organization  forces.  Formaldehyde 
fumigation  and  disinfectant  washing  with  cresol  and 
chloride  of  lime  are  required,  the  latter  being  done  by  the 
householders  with  material  furnished  from  United  States 
supplies;  fumigation  is  done  by  an  oHieial  squad. 

Garbage  collection  (once  daily)  was  reestahlislied  .\i)r. 
12  by  Major  Rhoads.  Prior  to  that,  garbage  was  ordered 
to  be  burned  by  the  househi)lders.  The  reduction  ))]aiit 
has  been  running  since  the  week  of  tiie  flood. 

The  central  (jrganization  was  made  up  of  a  Chief  San- 
itary Ins|)ector  (having  cliarge  of  the  district  organiza- 
tions) and  a  Superintendent  of  Sanitation  and  I'luinli- 
ing.  Tlie  hitter's  first  duty  was  to  discover  and  slop 
leaks  in  the  water  house  connections  as  soon  as  water  was 
pumped,  and  to  ])ut  up  j)rivie8,  etc.  A  supply  bureau 
(for  tools,  boots,  disinfectants,  etc.)  was  also  part  of  the 
central   office.     The   Secretary   of   the    State   Board    of 


Health  is  the  Superintendent  of  Sanitation.  The  local 
health  board  looks  after  quarantine,  fumigation,  etc. 

Two  refugee  camps  were  set  up,  taking  care  of  300 
each.  Xo  more  seem  to  need  housing  and  feeding  in 
these  tent  camps. 

The  sickness  record  today  is:  Diphtheria,  20  cases; 
scarlet  fever,  8  cases;  measles,  11  cases;  chickenpox,  7 


Fig.  3.   View  on  South  Main  St. 


Fid.  4.   \i\:\\  Looking  East  on  Fifth  St. 


I'lG.  .1.     Looking   I''-AST  KllOM  ^I  Vl\    Sr.  M.ON'd 

TmiiiJ  St.  on  Mau.  26 
\'ii:ws  oi-  Dayton  i)L'iiin(i  ano  aktki!  iin;  Flood 
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cas(>s ;  stiuillpox,  none;  typhoid,  none;  niunips,  some,  but 
nut  rt'])()rti'(l. 

Miijor  Iviioads  can  ollVr  no  (ixjjlanatioii  of  the  ab- 
sence of  tyidioiid,  as  there  has  always  been  typhoid  in  the 
valley,  and  the  washins;  out  of  privies  would  tend  to 
spread  it. 

Xo  hyiiochloritc  troatniont  has  been  applied  to  the 
water;  reliance  is  placed  on  the  emphatic  and  widely 
puldisbed  warnings  to  boil  all  water.  I  will  write  more 
fully  in  a  few  days. 

Railway  Damage  and  Railway  Recon- 
struction in  the  Ohio   Flood 
Districts 

E.\LTIMORE   &   OHIO   SYSTEM 
(Prom   J.    Hampton    Baumgartner,    Publicity    Representative.) 

Tiie  damage  to  the  railways  by  the  March  flood  in  In- 
diana, Ohio  and  sections  of  West  Virginia  and  Pennsylvania 
■was  without  precedent  in  the  history  of  transportation  ser- 
vice. Never  before  had  there  been  so  complete  an  inter- 
ruption  to   traffic   between   the   East  and   the   West. 

Without  exception,  all  of  the  railways  in  the  flood  dis- 
tricts were  badly  damaged.  It  was  only  the  resourceful- 
ness of  present-day  railroad  management  that  made  it  pos- 
sible to  restore  service  on  something  like  regular  schedules 
within  two  weeks   after  the   flood. 

Railroad  tracks,  sidings,  heavy  bridges  of  steel,  concrete 
and  stone  construction;  stations,  shops  and  terminal  build- 
ings, rolling  stock,  lumber  and  expensive  materials  of  every 
sort  were  caried  off  by  the  torrents;  and  interlocking  ma- 
chinery, signal  apparatus,  telegraph  lines  and  other  property 
had    a   similar    fate. 

The  restoration  of  the  railways  so  that  they  could  again 
handle  passenger  and  freight  traffic  was  most  urgent. 
Famine  threatened  millions  of  people  in  the  stricken  states 
whose  homes  had  been  lost  in  the  floods  and  whose  means  of 
livelihood  had  been  cut  off.  The  first  efforts  of  the  railroads 
were  therefore  directed  toward  relief  work.  As  soon  as  tem- 
porary service  had  been  restored,  hundreds  of  carloads  of 
food,  clothing,  medicine  and  other  donations  were  rushed  to 
the  relief.  Government  and  State  troops  were  also  taken  in 
to  maintain   order. 

In  this  emergency  the  railways  were  operated  as  if  they 
were  one  system.  The  stretches  of  track  which  had  escaped 
the  trouble  were  used  jointly  by  the  various  roads  in  the 
localities,  for  detouring  repair  gangs  and  operating  trains  as 
best  they  could.  It  was  extremely  difficult  to  arrange  for 
repairing  the  damage  to  the  railroads,  owing  to  the  sever- 
ance of  telegraph  and  telephone  communication  whicb 
made  it  is  impossible  to  obtain  accurate  knowledge  either  as 
to  the  extent  of  the  destruction  or  its  nature.  Many  re- 
ports were  received  by  way  of  farmhouses  aTid,  in  some  in- 
stances,   by    couriers. 

The  financial  loss  to  the  Baltimore  &  Ohio  System  in  the 
floods  will  probably  be  between  $2,500,000  and  $3,000,000,  in 
the  belief  of  President  Daniel  Willard,  Vice-President  A.  W. 
Thompson,  the  chief  operating  officer,  and  Chief  Engineer  F. 
L.  Stuart,  who  have  completed  a  tour  of  inspection  of  their 
lines  in  the  flood  districts. 

On  Wednesday,  March  26,  the  Baltimore  &  Ohio  an- 
nounced that  it  would  handle  free  all  relief  shipments  for 
the  sufferers  and  give  such  consignments  preference.  The 
stations,  shops  and  other  railroad  buildings  available  were 
also  thrown  open  to  the  sufferers  for  their  shelter.  Rail- 
road restaurants  also  dispensed  food  gratis  to  those  who 
were    hungry. 

When  reports  of  the  serious  situation  in  Ohio  reached 
Baltimore,  large  forces  of  workmen  were  assembled  with 
material  for  repairing  tracks,  bridges,  stations  and  equip- 
ment. By  the  time  the  floods  had  reached  their  crest  an 
army  of  6000  men  was  waiting  east  of  the  Ohio  River,  be- 
tween Parkersburg  and  Pittsburgh,  ready  to  enter  the  flood 
districts. 

A  conference  between  President  Willard.  Vice-President 
Thonpson,  Chief  Engineer  Stuart  and  other  executives  was 
held  and  an  emergency  organization  was  made  effective. 

Fearing  that  various  officials  would  be  marooned  and  cut 
off  from  communication  with  headquarters,  instructions  were 
sent  out  for  the  heads  of  the  operating  and  engineering  de- 
partments in  the  respective  territories  to  remain  at  their 
offices  and  direct  the  handling  of  the  workmen  and  ma- 
terial.    The  arrangement  was  carried  out  as  to  the  operating 


dipartmi'nt  under  the  direction  of  Vlce-Prenldent  ThompBon. 
General  Manager  Galloway,  of  the  Haltlmon^  &  Ohio  (Haiti- 
more),  and  General  Manager  I^oree,  of  the  Baltimore  &  Ohio 
Southwestern-Cincinnati,  Hamilton  &  Dayton  lines  (Cincin- 
nati). 

An  emerprency  organization  was  likewise  put  Into  effect 
by  the  engineering  department,  with  Chief  Engineer  Stuart 
in  charge.  The  railroad  was  divldid  Into  districts  and  placed 
under    the    supervision    of    the    engineering    staff,    as    follows: 

I'aul  Dldler,  Principal  AsHlstant  Engineer,  Pittsburgh; 
ZanesvUle   territory  and   rebuilding  ZaneHvllle    bridge. 

A.  M.  Kinsman,  Engineer  of  Construction.  Cincinnati;  In- 
diana division.   B.   &  O.   KW.,  west  from   Cincinnati. 

J.  T.  Wilson,  District  Engineer,  Baltimore;  B.  &  O.  SW. 
east    from   St.    Louis. 

L.  G.  Curtis.  District  Engineer.  Chicago;  Indianapolis  di- 
vision,  C,   H.    &    D..    Including    Hamilton    yards   and    bridge. 

J.  D.  Carothers,  Special  Engineer,  Baltimore;  Columbus 
district. 

F.  E.  Lamphere,  Assistant  Engineer.  Chicago;  Louisville 
district   and   Lawrenceburg   bridge. 

D.  R.  Hundley,  Assistant  Engineer,  Chilllcoth(  ;  Chllll- 
cothe   district   and   yards. 

Claude  Brown.  Assistant  Englneei-.  Chicago;  Toledo  di- 
vision, C,  H.   &  D.,  and   Dayton   district. 

W.  S.  Bouton,  Ent«ineer  of  Bridges,  Baltimore,  assumed 
charge  of  the  preparation  of  plans  for  the  new  bridges  and 
the  assembling  of  needed  material.  M.  A.  Long,  Assistant  to 
Chief  Engineer,  Baltimore,  was  placed  in  general  charge  of 
architectural  matters  and  the  designing  of  buildings.  Be- 
sides the  foregoing  organization.  Resident  Engineers  at  va- 
rious points  on  the  lines  have  been  assigned  to  special  work 
in   the   flood   districts. 

The  working  forces  are  organized  into  day  and  night 
shifts  and  with  18  pile-drivers,  numerous  steam  shovels,  der- 
ric  vS  and  other  machinery  in  operation,  all  double-crewed, 
rapid  progress  is  being  made  in  rebuilding  the  road.  The 
floods  carried  away  12  bridges  on  the  Baltimore  &  Ohio 
System,   the  most  important  being  at   the   following  places: 

Zanesville.  over  the  Muskingum  River;  Marietta,  over  the 
Muskingum  River;  Washington,  Ind.,  over  the  west  fork  of 
the  White  River;  Lawrenceburg,  Ind.,  over  the  Big  Miami 
River;  Hamilton,  over  the  Big  Miami  River;  Brownsville, 
Ind.,  over  the  east  fork  of  the  White  River,  and  Morristown, 
Ind.,  over  the  Blue  River.  Options  were  taken  on  large 
quantities  of  bridge  steel  several  days  before  the  water  be- 
gan failing  and  the  work  of  restoration  was  further  aug- 
mented by  the  awarding  of  contracts  for  rebuilding  bridges 
that  were   lost. 

The  financial  loss  sustained  by  the  Baltimore  &  Ohio 
System,   by  Districts,   was   approximately   as   follows; 

Pittsburgh     District     $25,000 

Northern     Ohio     District,     between    Youngstown    and 

Tiffin    on    the    Chicago   Main    line 150,000 

Cleveland    District     200,000 

Lake    Erie    District,    between    Chicago    Junction    and 

Newark,     0 100,000 

Central    Ohio  District,    including  Zanesville   terminals 

and    bridge     300  000 

Ohio  and  Little  Kanawha  District,  between  Zanes- 
ville  and   Marietta,    including   Marietta    bridge...      150,000 

Shawnee     Branch      25.000 

Ohio   River   District,    between   Wheeling   and    Kenova, 

W.    Va 200,000 

Southwestern  District,  between  Parkersburg  and 
Vincennes,  on  St.  Louis  main  line,  including 
Chillicothe  terminals  and  bridges  at  Lawrence- 
burg   and    Vallonia     650.000 

Columbus     District      lUO.OOO 

Cincinnati,  Hamilton  &  Dayton  main  lines  and 
branches  including  Hamilton  terminals  and 
bridge.  Dayton  terminals  and  bridge,  bridges  at 
Brownsville   and   Morristown,   Ind.,   Wellston   and 

Delphos  divisions   1,000,000 

In  the  Central  Ohio  District,  the  most  serious  loss 
was  at  Zanesville.  The  Zanesville  terminals  were  practically 
destroyed,  including  the  shops,  freight  station  and  other  ter- 
minal buildings;  a  large  quantity  of  high-grade  lumber  and 
other  railroad  supplies  and  material.  The  bridge  over  the 
Muskingum  River  at  Zanesville  was  lost  notwithstanding  the 
fact  that  it  was  weighted  down  with  20  loaded  freight 
cars  which  went  down  with  the  bridge.  The  loss  of  the 
Zanesville  uiidge  resulted  in  a  break  in  the  main  line,  neces- 
sitating a  transfer.  A  temporary  bridge  will  be  erected  and 
traffic  resumed  over  it  pending  the  completion  of  a  new  steel 
bridge  which  has  been  contracted  for. 

The  Ohio  and  Little  Kanawha  line  between  Zanesville  and 
Marietta  was  badly  washed  at  several  places.     The  bridge  at 
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TRACK    WASHED.    BETWEEN    DAYT(.)X    AND    .MIAMISBURG  TRACK   CONDITION  SOUTH   OF  NEW    RIVER  BRIDGE 


DESTRUCTION   OF   ROADBED   NEAR    MIAMISBURG 


RbADBED    WASHOUT    AT    C.VRLISLE 


CROSSING  OF  OHIO    ELECTRIC   RY.   OVER   C.   H.  &   D.,   BE-  NEW  RIVER  BRIDGE  OVER  BIG  MIAMI   NORTH  OF    HAM- 

TWEEN   TRENTON   AND  MIDDLETOWN  II.TON.    INTACT 

(Both  abutments  undeiwaahi-d  and  broken:  C.  H.  &  D.  teni-  (Plate-girder    spans,    about    10    ft.    depth    of    web.       Water 

fiorary  track  run  through  on  S-shaped  alignment  after  hol.st-  llowed  2-3  ft.  over  the  tops  of  the  grlrdors.     The  U   II.  &  I.  Ry. 

ng  wrecked  span  out  of  the  way.)  bridge,    2   ml.   south,   went   out   by   undermining  of   the  piers:) 


AT     HAMILTON      PASSKNGEU     STATION.     A     FEW     lloUTtS 
AFTEIt  THE  CHEST  OF  THE   FLOOD,   LOOKING  WEST 
(The    water    llowed    Houth    throuKh    the    city    and    n-turned 
HOUthweHtward    to    the    river,    which    paHses    around    Hamilton 
with   a  larui-    wenlerly   ben  1.) 

Flood  Dam.mji:  on  tiii:  Link  ok  tiik  Cincinnati.  IIamii.kin  &  Dayton  K.If.  ( H.  \-  O.  Systkm) 


sm-ni    ll.\.\IILTON   YARD,    AFTIOK   Till':    |.'l > 

(Roadbed    under  tracUs  Hcoured   out  some  IB  ft.) 


April  24.  1913 
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:Mailetta  wns  carried  away,  as  were  also  a  number  of  small 
stations  on  the  division.  A  temporary  bridge  will  be  put  In 
I'lieratlon  until  the  steel  bridge  can  be  replaced;  and  owlnK 
u.  the  fact  that  the  county  bridues  at  Marietta  were  lost,  the 
railroad  has  arranged  to  lay  flooring  and  permit  the  public 
!.■    use   the   structure. 

In  the  Ohio  River  District,  tracks  were  badly  washed,  sta- 
tions carried  away  and  other  railroad  facilities  destroyed. 
Tlic  Ohio  River  reached  a  staKe  of  GO  ft.  9  in.  at  I'arker.s- 
liurg-.  the  hlRhest  on  record.  No  brldpo.s  were  lost  in  the  Ohio 
River  District  nor  was  there  any  loss  of  freight  on  the  di- 
vision, all  shipments  having  been  taken  to  high  ground  be- 
fore  the    flood   became   serious. 

The  main  line  of  the  Baltimore  &  Ohio  Southwestern, 
between  tlie  Ohio  and  Wabash  Rivers,  was  badly  damaged. 
Two  spans  of  the  bridge  across  the  Miami  River  at  Law- 
renceburg  were  carried  away,  breaking  the  main  line  between 
Cincinnati  and  St.  Louis.  Similar  damage  occurred  at  Val- 
lonia,  over  the  west  fork  of  the  White  River.  Temporary 
structures  will  be  used  for  train  operation  until  new  bridges, 
which  have  been  contracted  for,  can  be   put   into  place. 

The  most  serious  damage  on  the  Baltimore  &  Ohio  Sys- 
tem was  sustained  on  the  Cincinnati,  Hamilton  &  Dayton. 
Sections  of  the  line  were  almost  entirely  destroyed.  At  Ham- 
ilton, Ohio,  the  yards  were  washed  out,  rails  twisted  and 
broken  by  the  water,  equipment  destroyed  and  general  havoc 
wrought.  The  bridge  at  Hamilton  over  the  Big  Miami  River 
was  lost  and  it  is  estimated  that  the  damage  to  Cincinnati, 
Hamilton   &   Dayton   property   totaled   $500,000. 

The  Dayton  terminals  were  flooded  and  the  railroad  yards 
were  undermined  and  washed  away.  The  damage  to  the  C, 
H  &  D.  terminals  at  Dayton  will  probably  be  about  $250,- 
000.  On  the  Indianapolis  division  the  losses  will  approxi- 
mate $150,000  from  the  loss  of  bridges  at  Brownsville  and 
Morrlstown,  Ind..  and  washouts. 

BIG   FOUR   SYSTEM 
(From   J.   Q.   Van   Winkle,   General  Manager.) 

The  damage  to  the  lines  of  the  C.  C.  C.  &  St.  U  Ry., 
Peoria  &  Eastern  Ry.  and  Cincinnati  Northern  R.R.  was 
heaviest  in  the  territory  between  Columbus,  Ohio,  and  Indi- 
anapolis, Ind.  Within  the  above  territory,  about  40  perman- 
ent bridges  across  the  Miami,  Olentangy,  Mad,  White  Water. 
White  and  Blue  Rivers  and  their  tributaries  were  washed 
out  and  either  totally  or  partially  destroyed.  Besides  these 
bridges,  there  were  numerous  washouts  of  embankment  and 
tracks  aggregating  25  to  30  miles  in  length.  The  damage  to 
these  lines  west  of  Indianapolis  was  confined  to  three  cross- 
ings of  the  Wabash  River  at  Terre  Haute,  Ind.,  and  St. 
Francisville  and  Mt.  Carmel,  111.  At  Terre  Haute  and  St. 
FrancisviUe,  the  embankment  approach  at  the  west  end  of 
the  bridge  was  washed  out  in  each  case  and  at  Mt.  Carmel. 
some  of  the  pile  trestle  approaches  and  trestles  across  the 
bottom  lands  east  of  the  river  were  ^vashed  out,  but  at  none 
of    these   three   places  was   the   river   bridge   damaged. 

Of  eight  crossings  of  the  Miami  River  by  these  lines,  five 
were  washed  out.  Of  four  crossings  of  Mad  River,  two  were 
washed  out,  and  of  three  crossings  of  White  Water  River, 
all  were  washed   out. 

Of  the  40  permanent  bridges  damaged.  19  will  require  re- 
placement with  steel  superstructures,  aggregating  about 
7000  tons.  The  remainder  will  be  repaired  or  replaced  with 
concrete   structures. 

The  methods  of  restoring  tratflc  were  confined  to  those 
which  promised  the  quickest  results,  regardless  of  expense. 
In  cases  of  washed  out  embankments  where  the  drop  below 
the  grade  line  did  not  exceed  about  10  ft.,  the  temporary 
track  was  laid  on  the  ground  and  connected  with  the  per- 
manent grade  by  temporary  steep  grades  and  the  tracks 
raised  on  embankment  as  soon  as  possible  after  the  traflic 
was  restored.  In  cases  where  there  was  water  to  be  crossed, 
or  the  holes  were  too  deep  for  the  above  method,  pile  trestles 
were  driven.  The  total  length  of  pile  trestle  thus  driven  and 
in  progress  at  the  time  of  this  writing,  will  be  about  5000 
ft.,  much  of  this  requiring  piles  froin  65  ft.  to  SO  ft.  long. 
Of  course,  the  material  required  for  these  trestles  far  ex- 
ceeded the  amount  of  emergency  material  carried  in  stock, 
and  timber  and  piling  were  obtained  in  the  markets  wher- 
ever available.  In  one  case,  a  track  was  laid  for  four  miles 
on  an  abandoned  grade  from  Franklin  to  Miamisburg,  Ohio, 
the  right-of-way  being  obtained  within  three  days  from  the 
owners  to  whom  it  had  reverted  when  abandoned  for  the 
new    cut-off    line    about    three    years    ago. 

The  largest  single  structure  destroyed  was  the  White  Wa- 
ter River  bridge  west  of  Cincinnati,  consisting  of  two  double- 
track  lG5-ft.  through-truss  spans,  built  in  in06.  The 
masonry  and  foundations,  however,  were  much  older  than 
the  superstructure.  The  pier  and  one  abutment  were  washed 
out    and     the    spans   landed     fully    200    ft.    down     stream.       A 


double-track  girder  bridge  across  the  Miami  River  In  the 
same  vicinity  was  washed  out  and  seven  spans  out  of  ilnht 
lost.     Only  one   pier  and   one   abutment   remained   standlnK. 

On  the  Miami  River  crossing  north  of  MIddletown,  Ohio, 
consisting  of  I'lght  spans  double-track  deck  girders,  four 
spans  were  lost  and  three  piers  washed  out  and  one  pier 
tipped  over.  On  another  crossing  of  the  Miami  River  south 
of  Miamisburg,  Ohio,  consisting  of  seven  double-track  100- 
ft.  plate  girder  spans,  four  piers  and  one  abutment  were 
washed  out  or  tipp.d  over  so  that  they  must  be  taken  down 
and  one  girder  span  was  lost.  Both  these  bridges  were  built 
in  190G  and  had  concrete  piers  with  foundations  in  gravel 
extending   six    to   eight    fee-t    below    the    bed   of   stream. 

In  one  or  two  cases,  the  superstructure  was  swept  off  the 
masonry  by  the  force  of  drift  lodged  against  It,  and  the  ma- 
sonry was  uninjured;  but  in  most  cases  the  damage  resulted 
from  scouring  of  foundations  or  the  destruction  of  defec- 
tive, old  stone  masonry.  In  at  least  two  cases,  the  masonry, 
presumably  on  rock  foundation,  was  di'Stroyed.  In  a  number 
of  cases,  the  breaking  or  overtopping  of  adjacent  embank- 
ments by  the  water  saved   the   bridge   from   destruction. 

The  lesson  to  be  learned  from  the  results  of  the  flood 
points  toward  deeper  foundations  and  more  .ample  water- 
way. The  widespread  character  of  the  devastation  compre- 
hending Railroad,  County  and  City  bridges,  indicates  that  no 
one  particular  structure  or  one  method  is  at  fault,  but  sim- 
ply that  engineers  must  take  into  consideration  weather 
conditions  not  heretofore   considered   possible. 

TOLEDO  &  OHIO  CENTRAL  AND  ZANESVILLE   & 

WESTERN    RAILWAYS 

(From    H.    E.    Speaks.    Gen.    Superintendent.) 

About  10  a.m..  March  25,  the  Scioto  and  Olentangy  Rivers 
at  Columbus  overflowed  the  levees  and  caused  them  to  break 
at  five  points  within  a  distance  of  two  miles,  the  breaks  in 
the  levee  being  approximately  SOO  ft.,  600  ft.  120  ft.,  200U  ft. 
and  250  ft.  This  turned  the  water  into  the  freight  yards  and 
stations  and  the  passenger  station  located  on  West  Broad 
Street,  the  water  in  the  passenger  station  and  freight  sta- 
tion being  4  ft.  deep,  overturning  19  freight  cars  in  the 
freight-house  yard  and  covering  the  tracks  with  mud  and 
gravel  to  a  depth  of  from  2  to  4  feet.  In  all  88  freight  cars. 
11  passenger  cars  and  2  engines  were  derailed.  Approxi- 
mately 50  freight  cars  were  overturned  and  piled  up  in  a 
tangled  mass  over  the  main  tracks  and  yard  tracks.  There 
was  about  15  ft  of  water  over  the  yard  and  it  was  impossible 
to  get  into  the  yard  to  begin  making  repairs  until  the  after- 
noon of  March  30.  Between  Broad  Street  Station  and  West 
Columbus,  both  main  tracks  were  washed  off  the  fill  for  a 
distance  of  three-quarters  of  a  mile. 

The  most  serious  damage  to  the  T.  &  O.  C.  Railway  tracks 
and  structures  occurred  in  Columbus  but  the  tracks  were 
damaged  at  many  points  on  all  divisions.  No  steel  bridges 
were  lost,  but  the  masonry  was  damaged  at  three  important 
bridges,  not  so  seriously,  however,  as  to  delay  traffic  for  any 
considerable  length  of  time.  Trestle  bridges  suffered  con- 
siderable  damage  at  all   points. 

The  ZanesviUe  &  Western  tracks  were  very  seriously 
washed  between  Thurston  and  Zanesville.  About  1800  ft.  of 
track  in  the  neighborhood  of  Mt.  Perry  was  swept  off  the 
fill  into  the  creek.  The  passenger  station  at  Zanesville  stood 
in  12  feet  of  water  and  the  walls  were  so  damaged  that  the 
building  was  condemned   by  municipal  authorities. 

As  soon  as  the  waters  subsided  repair  gangs  were  started 
at  various  points  on  the  line.  All  the  regular  forces  and  all 
extra  laborers  that  could  be  employed  were  put  to  work.  We 
had  in  all  about  1100  men  at  work.  The  repair  work  at 
Columbus  was  rendered  especially  difficult  on  account  of  the 
fact  that  the  bridges  connecting  the  East  and  West  sides 
were  all  damaged  but  one.  Military  and  police  took  charge 
of  the  situation  and  it  was  very  difficult  to  get  men  and  sup- 
plies through  the  lines.  Men  once  employed  were  obliged  to 
stay  on  railroad  property  and  the  Railroad  Company  was 
obliged  to  provide  food  and  shelter  for  all  men  employed. 
Ballast  and  filling  material  was  shipped  in  from  distant 
points,  a  large  amount  being  hauled  as  far  as  200  miles,  until 
such  time  as  it  was  possible  to  put  the  steam  shovels  at  work 
in  the  neighborhood  of  Columbus.  The  effects  will  be  felt 
for  the  next  two  years  and  the  maintenance-of-way  expenses 
will  necessarily  be  above  normal. 

Sleeplns  Cars  on  an  Electric  Railway  System  are  still 
sufficiently  out  of  the  ordinary  to  attract  attention.  The 
Illinois  Traction  Co.,  an  electric  traction  system,  doing  steam 
railroad  work,  under  a  steam  railroad  charter,  has  carried 
40.000  passengers,  during  the  past  year,  in  its  electric  sleeping 
cars  and  is  ordering  new  cars  of  this  type  to  meet  the  de- 
mands  of  an  increased  traffic. 
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Damage  to    Structures    in  the  Indian- 
apolis Flood 

By  DeWitt  Y.   Moore* 

In  the  writer's  article  in  last  week's  issue  of  Exc.i- 
XEEiiixG  Xews,  a  general  description  was  given  of  the 
conditions  during  the  week  of  the  Indianapolis  tlood 
and  a  hrief  statement  of  the  damage.  The  present  arti- 
cle is  a  more  complete  account  with  especial  reference  to 
the  damage  to  structures.  In  connection  with  the  points 
of  principal  damage  an  approximate  estimate  is  given 
but  it  i^houkl   be   understood   that   this  has   been   made 


MILES 


Fig.  1.  M.u'  or  iNDiANAi'Oi.ts.  Showing  Flooded 

DiSTItlCT  SlIAHKI) 
[Reprinted  from  "Engineering  News."  Apr.  17,  VJ13,  p.  804] 

without  definite  surveys  and  is  only  a  rough  approxima- 
tion. 

Raixfall — The  report  of  the  Weather  niircaii.  as  pre- 
viously given,  only  included  the  City  of  Indianapolis,  as 
the  flood  conditions  prevented  complete  reports  from 
other  stations.  As  a  matter  of  record,  exiJJainiiig  the 
rea.ions  for  the  al>normal  <-on(lilions  of  IndiaiiMpolis,  it 
is  necessary  to  give  the  complete  information  which  is  now 
available  from  the  other  stations  within  the  drainage  area 
of  White  Hivcr. 

According  to  tlie  Itiireaii  the  rainfiiil  in  Indiana  for 
the  month  of  Mari-h  (exceeded  all  ri'cords  of  the  Hiireau. 
The  records  show  8.!)1    in.  for  the  mouth,  which  exceeds 

•Conaultlng  Engineer.  MerchuntH'  Uunk  Uldg.,  IndlunupoUa, 


the  previous  record  of  April,  1893,  by  0.45  in.  The  rain- 
fall at  Indianapolis  of  6.01  in.,  as  given  in  detail  in 
the  previous  article,  was  the  greatest  recorded  iu  the 
last  42  years,  except  in  July,  1873,  when  G.43  iu.  fell  iu 
four  days.  It  is  presumed,  however,  that  this  latter  fall 
was  local  in  character. 

The  greatest  previous  recorded  flood  iu  Indianapolis 
occurred  in  the  latter  part  of  March,  1904,  and  resulted 
iu  large  damage,  especially  to  the  bridges  over  Fall 
Creek  and  White  Eiver.  As  a  result  of  this  previous 
flood  there  was  much  agitation  for  better  bridges  and 
stream  improvement  which  will  be  mentioned  more  in 
detail  later  in  this  article.  In  this  flood  of  1904  rain 
began  to  fall  on  Mar.  24  and  continued  for  two  days 
with  a  rainfall  of  -5.44  in.  extending  in  a  general  way 
over  the  drainage  area  of  White  River.  The  average 
rainfall  over  the  drainage  area  of  the  west  fork  of  White 
River,  which  is  the  "Indianapolis  White  River."  was,  in 
this  1904  flood,  as  reported  from  seven  stations,  4.97  in. 
These  same  seven  stations  reported  for  the  recent  flood 
an  average  of  7.81  in.,  an  increase  of  2.84  iu.  The  aver- 
age rainfall  over  the  east  fork  of  White  River  in  1904 
was  4.19  in.  and  in  the  recent  flood,  8.41  in. 

In  1904  the  highest  point  reached  by  the  flood,  ac- 
cording to  the  Iiulianapolis  Weather  Bureau  gage,  was 
21.3  ft.  This  gage  was  destroyed  by  the  recent  flood  but 
the  height  of  the  water  has  been  determined  by  the 
Weather  Bureau  as  25.7,  an  increase  of  4.4  ft.  At  An- 
derson, Ind.,  the  highest  record  was  22.1  ft.  or  3.3  higher 
than  iu  1904.  At  Shoals,  Ind.,  on  the  east  fork  of  White 
River,  the  gage  reconled  22.2  or  8.1  ft.  higlier  than  in 
1904. 

Tills  exce])tional  rainfall,  in  connection  with  the  fact 
that  the  ground  was  saturated  by  jjrevious  rains,  gave  a 
ra])id  run-oft'  and  it  is  estimated  that  the  recent  flood 
was  .50%  greater  on  the  area  of  the  west  fork  of  White 
River. 

Flood  Dajiaoe 

In  the  following  detail  descri|)tion,  reference  should 
be  had  to  the  map  (Fig.  1)  and  to  the  figures  marked 
thereon.  The  damage  in  Sutherland  Ave.  (1)  is  showu 
in  ])art  by  ])hotograph  (Fig.  6).  Sutherlaiul  Ave.  ex- 
tends along  the  east  hank  of  Fall  Creek  between  College 
Ave.  and  30th  St.  and  the  nuiin  track  of  the  Union  Trac- 
tion Co.  was  located  therein.  Almost  this  entire  length 
of  street,  including  track,  was  washcij  out  and  disappeared 
in  the  flood.  In  the  background  of  ihc  view  (  Kig.  6) 
can  be  seen  a  ])art  of  the  east  s])an  of  the  30lh  St.  bridge 
(2)  which  is  undanuiged.  About  900  ft.  of  track  was 
carried  down  and  tiic  main  damage  to  tiie  street  was  in 
two  sections,  one  of  300  I't.  an<l  one  of  (JOO  ft.,  with  a 
washout  of  40  to  •'JO  i't.  in  width.  The  bank  at  this  point 
is  a])i)roximately  2.")  It.  in  height.  The  entire  length 
of  tiie  street  between  College  and  30th,  approximately 
1300  ft.,  was  damaged  with  the  main  wasiiout  as  just 
described.  The  southeast  wing  wall  of  the  College  Ave. 
bridge,  about  50  ft.  long  by  8  ft.  high,  formed  a  part  of 
this  damage.  ()p])osite  this  i)oint  on  the  north  side  of  the 
stream  there  is  a  small  washout  of  about  150  ft.  long  by 
20  ft.  in  width.  It  is  estimated  that  the  damn^e  at  this 
point  will  amount  to  $50,000  or  .$fiO,000  .so  far  as  the 
municioalifv  is  <'oncerned  and  .$3000  to  $5000  for  the 
T^iiion  TrMclioii  Co. 

As  an  illustrntion  ol'  how  far  ranging  tln'  flood  dam- 
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age  extends  ami  Ikiw  hard  it  i.s  to  estimate  the  cost,  at- 
tention is  ealled  to  tiie  condition  in  whieli  the  Union 
Traction  Co.  finds  itself  at  this  time.  For  a  long  time 
the  property  owners  have  been  seriously  objecting  to  the 
iise  of  Sutherland  Ave.  by  the  Union  Traction  Co.  The 
Board  of  Piddic  AVorks,  in  meeting  this  question,  pro- 
posed that  the  traction  company  enter  the  city  by  way  of 
Martindale  Ave.,  a  north  and  sDuth  street  east  of  the 
Lake  Erie  &  V\"estern  and  Monon  Kys.,  thence  by  way  of 
Massachusetts    Ave,    ])assing    through    the    undergrade 


rro.ssing  of  llicsi'  railroad  tracks.  'I'liis  woidil  rciiiovi'  the 
traclioii  line  from  College  Ave.,  one  of  the  better  resi- 
deiHi'  streets  of  tlu'  city.  Objections  have  ijeen  made 
1"  the  .Marlindalc  .\\v.  line  on  account  of  the  Belt  UAl. 
crossing  and  the  tact  that  tlu're  is  not  suflicieiil  head 
ro(]ni  heneath  the  unilergi'ade  ci-ossiiig.  Tlu;  tractioi' 
com|iany  is,  at  |M'eseiit,  entering  hy  way  of  a  tc-mporary 
Iraik  in  order  to  i-e:icli  ('c]||i.;re  .\\t'.  The  flood  damage 
al  this  point  will  no  doubt  residl  in  a  sclticment  of 
tlii^  eoni  ro\iM'sy.  'I'Ik'  cost  to  the  ti'aition  company  will 
tiler. 'Ion-  he  greatly   inei'eased    it  the  new  rinite  is  taken. 

The  College  Ave.  hi'idge  (:i)  siillVrcd  hut  iitth'  dam- 
age, e.vcept  in  eonneelion  with  the  washinit  just  men- 
tioned, which  desti'oyed  the  soidheasl  wing  wall.  The 
Central  Ave.  bridge  (4)  suffered  no  damage. 

Between  Central  Ave.  and  ('a))itol  Ave.  (7)  the  honle- 
vai'd  and  pcrnniiu'id  road\\ay  on  the  s<iiilli  hank  with  the 
deciiled  curve  joildlig  the  south  ahutnient  of  the  Meridian 
St.  hridge  (.">)  proje(ted  out  into  the  stream  anil  oh- 
sti'Ueled  the  llow  through  the  south  span.  Opposite  thi.^ 
|ioiiit  the  flood  water,  as  previously  mentioned,  broke 
through  the  hank  and  reentered  the  creek.  These  condi- 
tions resulted  in  the  undermining  of  the  upstream  end 
of  the  foundations  and  a  setttlement  of  about  (i  ft.  in 
the  piers  of  the  bridge.  That  portion  of  the  boulevard 
extending  into  the  stream  was  seriously  damaged  for 
a  distance  of  230  ft.,  including  200  f.'of  wall.  It  i.s 
estimated  that  the  cost  of  temjiorary  work,  removal  of 
the  old  hridge  and  reconstruction  will  cost  the  city  $150, 
(lOit  to  $200,000  and  this  amount  will  be  increased  if, 
as  a  result  of  this  tiood,  the  length  of  the  hridge  is  in- 
creased. Reference  should  be  had  to  the  general  view  of 
the  collapse  of  this  bridge  (Fig.  2  of  previous  article) 
and  the  detail  view  of  the  damage  to  the  bridge  (Fig  4) 
and  the  general  view  of  the  washout  in  boulevard  (Fig- 
3)  in  this  issue.  This  bridge,  which  was  constructed 
in  1000  consisted  of  three  sjjans  of  about  75  ft.  each,  with 
a  rise  of  about  10  or  12  ft.  The  piers  were  10  ft.  in 
width  with  the  foundation  approxinuitely  15  ft.  below 
low  water.  As  before  mentioned  there  is  no  doubt  the 
foundations  of  the  piers  were  effected  by  the  dredging 
of  the  creek  to  obtain  gravel  for  the  constructing  of  the 
boulevards,  but  just  how  much  wash  occurred  has  not 
been  determined  by  the  writer.  The  bridge  was  of  con- 
crete with  stone  facing.  The  thickne.s.s  of  concrete  at 
the  crown  of  the  side  spans  was  l.j  in.  and  of  the  center 
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span  16  in.  The  reinforcement  consisted  of  10-in.  I- 
beams  of  25  lb.  per  ft.,  spaced  3  ft.,  c.  to  c.  The  plans 
for  this  bridge*  were  made  under  date  of  Sept.  11,  1899. 
by  the  City  Engineer  and  the  Illinois  St.  bridge  (6) 
was  constructed  from  the  same  plans,  the  only  difference 
being  in  minor  particulars. 

The  Illinois  St.  bridge  passed  through  the  flood  suc- 
cessfully, no  doubt  as  a  result  of  the  angle  of  cross- 
ing. Neither  bridge  was  on  piling.  The  Meridian  St. 
bridge  collapsed  on  a  longitudinal  line,  being  practically 
the  upstream  half  of  the  bridge.  The  west  half  of  the 
bridge  appears  to  have  suffered  no  harm  and  by  the  con- 
struction of  a  temporary  railing  along  the  line  of  frac- 
ture, this  bridge  may  be  placed  in  .service  until  sucli 
time  as  plans  can  he  prepared  and  appropriation  made  for 
the  complete  reconstruction.  The  current  swinging  again 
to  tlie  north  caused  a  slide  in  tlio  gravel  fill  of  the  boule- 
vard improvement  on  the  north  bank  of  the  creek  west  of 
tlie  bridge. 

In  connection  with  the  boulevard  work  the  south  bank 
of  Fall  Creek  is  protected  by  a  concrete  wall  5  ft.  high 
from  Central  Ave.  to  Capitol  Ave.  and  on  the  north  bank 
from  Central  Ave.  to  Illinois  St.  These  walls  were  built 
on  piling  and  were  injured  very  little,  except  as  just  men- 
tioned. Some  of  the  older  part  of  the  wall  was  built  with 
separate  facing  of  concrete  which  has  peeled  off  in  a  good 
many  cases  but  this  cannot  be  attributed  to  the  flood. 

The  Capitol  Ave.  bridge  (7)  was  not  damaged,  but 
there  has  been  considerable  criticism  on  account  of  the  in- 
sufficient waterway  and  the  damming  of  the  stream. 
West  of  Capitol  Ave.  the  water  spread  out  over  the  low 
ground  until  it  was  approximately  3000  ft.  in  width  and 
extended  to  the  west  until  it  met  the  flood  water  from 
White  River.  This  portion  of  the  city  was  practically 
all  flooded,  with  a  width  in  all  directions  of  approxi- 
mately 114  miles.  The  Northwestern  Ave.  bridge  (8) 
was  not  damaged  to  any  great  extent. 

The  Indianapolis  Gas  Co.  (9).  located  just  west  of  this 
bridge  and  on  the  south  side  of  the  creek,  was  flooded  to 
the  extent  of  interruption  of  service  only.  During  this 
period  of  interruption  gas  was  supplied  through  the  mains 
of  the  Indianapolis  tiiis  Co.  by  the  Citizens'  Gas  Co., 
which  was  .-io  located  in  the  southeast  part  of  the  city  that 
there  was  no  interruption  in  their  oi)erati()n.  As  a  result 
there  was  no  shutting  off  of  the  gas  supply,  although 
the  quality  of  gas  furnished  was  not  equal  to  the  standard 
ordinarily  available.  This  statement  applies  generally, 
although  there  were  certain  cases  where,  on  account  of 
local  damage  to  mains,  the  gas  sui)ply  was  cut  off. 

Between  this  gas  plant  and  the  Indiana  Ave.  bridge 
(10),  a  little  over  a  mile  directly  south,  is  located  the 
filtration  plant  of  the  Indianapolis  Water  Co.  This  plant 
is  on  both  sides  of  the  creek  from  about  ISth  to  2 1st  Sts. 
The  water  is  brought  from  White  IJiver  by  means  of  a 
canal,  from  a  point  about  nine  miles  north  and  then  by 
gravity  conduits  to  the  main  puini)iiig  station  ( Ifiverside) 
(\'i)  and  to  the  secondary  station  nt  West  Washington 
St.  and  White  IJiver.  On  account  of  I  lie  flooded  condi- 
tion and  the  breaks  in  the  bank  of  the  canal  ami  fall 
Creek,  the  filtration  ]>hint  was  out  of  the  question. 
Emergency  intakes  are  provided  in  Fall  Creek  and  White 
niver  but  these  were  of  no  value  on  account  of  the  break- 
ing in  tlie  levees  and  the  flooding  of  the  Hiverside  J'uinp- 
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ing   Station,  which  it  will  be  noted,  is  directly  at  tlu 
junction  of  the  creek  with  the  river. 

At  the  time  of  the  flood  of  1904  the  water  company 
was  out  of  commission  and  it  was  apparent  that  better 
protective  work  in  the  way  of  levees  was  absolutely  nec- 
essary in  order  to  avoid  a  repetition.  It  is  interest- 
ing to  note  that  on  Mar.  26,  190-i,  the  water  company 
issued  a  bulletin  to  its  patrons,  stating  that  on  account 
of  the  breaking  of  the  levees  the  water  had  flooded  its 
station  to  a  depth  of  3  ft.,  putting  out  all  fires  of  boilers. 
On  the  same  day  the  water  company  wrote  the  Board  of 
Public  Works  to  the  same  effect,  but  stating  the  con- 
ditions somewhat  more  in  detail.  It  is  evident  that  this 
warning  wias  not  heeded  as  the  recent  flood  resulted  in 
the  same  conditions  but  to  a  greater  extent.  Indianapolis 
was  fortunate  in  having  no  fire  of  any  consequence  dur- 
ing this  interruption  of  the  water  supply,  which  lasted 
from  10:30  p.m.  Tuesday,  till  7  a.m.  Friday,  Mar.  28. 

Between  the  Indiana  Ave.  bridge  (10)  and  the  West 
10th  St.  bridge  (11),  there  was  large  damage.  On  the 
south  side  of  the  creek,  10th  St.,  which  is  constructed 
on  embankment,  was  practically  entirely  washed  out  for 
a  length  of  about  3-500  ft.  In  10th  St.  was  located  the 
high-tension  feeder  lines  of  the  Indianapolis  Traction 
Terminal  Co.,  which  were  destroyed  for  a  length  of  about 
4000  ft.  This  condition  contributed  to  the  suspension  of 
street  car  traffic  and  had  a  serious  effect  on  the  resump- 
tion thereof.  On  the  north  side  of  the  creek  2500  ft.  of 
levee,  protecting  the  Riverside  Pumping  Station  (12) 
was  badly  damaged,  there  being  numerous  breaks.  It  is 
estimated  that  the  damage  at  this  point  will  aggregate 
$50,000  to  $75,000,  which  should  include  some  repairs 
to  the  10th  St.  bridge  (11),  which  is  damaged  on  the 
northwest  wing  of  the  west  abutment.  In  this  latter  ease 
it  would  seem  that  the  abutment  would  require  recon- 
structing as  there  is  a  crack  6  in.  wide  at  the  top  and  an 
apparent  sliding  at  the  bottom  of  2  in.  The  bridge  is 
ajiparently  in  good  condition  outside  of  this  damage. 
While  the  actual  property  loss  at  the  Power  Station  was 
not  so  large,  probably  not  over  $5000  to  $10,000,  still 
the  loss  to  the  community  through  the  interruption  of 
the  transportation  service,  was  beyond  calculation. 

In  the  northwest  corner  at  the  cro.ssing  of  the  Belt 
R.R.  and  We.st  lOfh  St.,  is  located  this  new  power  plant 
of  the  Indianapolis  Traction  Terminal  Co.  (13).  As  pre- 
viously mentioned,  the  water  from  White  River  l)roke 
through  the  levee  on  the  .south  bank  directly  north  of  this 
point  and  also  through  a  secondary  levee  located  about 
lialf  way.  These  breaks  were  approximately  1000  ft.  in 
length.  This  water,  in  connection  with  the  flood  water  of 
Fall  Creek,  washed  out  the  entire  single-track  embank- 
ment of  the  Belt  R.R.  from  lOlli  St.  to  White  River,  ap- 
])roximately  1100  ft.,  and  flooded  the  jxiwer  house.  No 
danuige  resulted  to  the  power  plant  except  in  the  flooding 
of  the  machinery  and  the  washing  out  of  llie  coal  supply, 
siding,  etc. 

The  West  30(h  St.  bridge  over  Whit(>  River  (14)  and 
the  Emerichsville  bridge  (15)  suffered  no  damage  as  has 
been  i)reviously  reported.  Riverside  Dam*  (16)  was  pre- 
viously in  bad  condition  so  far  as  Mliuttnents  and  wash- 
outs, but  was  not  further  damaged.  The  Belt  R.R. 
bridge  (17)  is  in  good  condition,  no  doubt  as  a  rpsiilt 
of  the  breaking  of  the  levee  on  the  south  bank  west  of 
the  bridge  ns  before  mentioned. 
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Pig-.   4.      TS'reck    of   Meridian    St.    Bridge. 

Fig.   5.      Railway   Embanlcment   at  South  of  City. 


Pig-.   6.     Bank    Cutting    on    Fall    Creek    near    College    Ave. 

Bridge. 
Pig.   7.      Displaced   Abutment.    Harding  Ave.   Bridge. 


Figs.  4  to  7.   Vakious  Damage  Done  by  Flood  at  Indianapolis 
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From  36th  St.  to  30th  St.  od  the  west  side  of  White 
Elver  and  from  30th  St.  s^'izh  to  the  Emerichsville 
bridge  on  both  sides  of  the  river  lies  Eiverslde  Park,  the 
pride  of  Indianapolis.  Xorth  of  30th  St.  on  the  west 
side  is  the  permanently  improved  portion  of  the  Park, 
lUfludiug  the  Shelterhouse,  Zoo,  Golf  Links,  etc.  Ser- 
ious damage  was  here  experienced.  At  the  east  approach 
of  the  30th  St.  bridge  is  the  Amusement  Park  or  ilid- 
waj'.  All  of  these  attractions  were  under  water,  and  there 
is  no  means  of  knowing  how  much  damage  resulted. 
From  30th  St.  south  along  the  east  bank  and  some  lit- 
tle distance  back  from  the  river  was  located  the  most 
beautiful  .•;ection  of  the  boulevard  system.  This  boulevard 
was  entirely  on  embankinent  with  improved  roadway 
the  entire  length  of  about  7000  ft.  with  lights  on  both 
sides  at  intervals  of  approximately  50  ft.  Four  sections 
of  Ibis  embankment  were  entirely  washed  out ;  one  of  600 
ft.;  one  of  900  ft.  and  two  of  40  ft.  each.  The  improved 
roadwa}'  was  practically  all  destroyed.  Between  this 
boulevard  and  the  river  a  large  number  of  young  trees, 
recently  set  out,  were  uprooted.  It  is  estimated  that  the 
damage  to  the  Park  in  connection  with  this  boulevard 
construction  and  the  Park  Im])rovements,  will  amount  to 
from  .$75,000  to  $100,000.  This  damage  is  not  only  of 
many  dollars  but  of  serious  inconvenience  in  access  to 
the  l^ark  and  as  a  pleasure  drive  that  will  be  greatly 
missed  the  coming  season. 

The  Michigan  St.  bridge  (18)  suffered  no  damage  of 
any  consequence.  It  will  be  noted  that  below  Michigaa 
St.  the  entire  territory  from  White  Eiver  to  a  line  west 
of  the  Belt  E.E.  was  entirely  under  water,  the  width 
ranging  from  a  mile  to  a  mile  and  one-half.  It  was  in 
tliis  territory  that  the  personal  suffering  was  experienced 
to  tlie  greatest  extent.  It  is  almost  impossible  to  esti- 
mate the  damage  to  buildings  and  property  including, 
as  it  does,  residences  destroyed  together  with  mercantile 
and  manufacturing  establishments.  It  has  been  esti- 
nuited  that  there  are  3000  homes  in  this  territory  which 
demand  rehabilitation  and  this  does  not  take  into  account 
those  properties  which  were  entirely  destroyed  nor  the 
manufacturing  plants. 

The  Washington  St.  bridge  (19)  over  White  Eiver  was 
entirely  destroyed  as  previously  reported.  A  good  idea 
of  the  failure  under  present  conditions  is  shown  by  photo- 
graph (Fig.  2).  This  bridge  was  constructed  in  1905 
and  consisted  of  a  deck  girder  with  concrete  floor  and 
Btoiic  abutments,  piers  and  railing.  Plans  for  this  bridge 
cannot  be  located.  Part  of  the  recent  developments,  ns 
a  result  of  the  flood  of  this  year,  has  been  the  appropria- 
tion by  the  County  Council  of  $?00,()00  for  the  rebuilding 
of  tills  bridge.  Tlii-rc  is,  however,  a  hitch  at  this  time 
in  proceeding  under  this  ai)propriation,  inasmuch  as  the 
County  Council  has  asked  that  the  Indiana  Traction  & 
Terminal  Co.  jiay  one-fifth  of  this  amount,  iiuismuch  as 
tiiey  occupy  one-fifth  of  the  bridge. 

In  connection  with  this  reconstruction  there  has  licen, 
for  some  time,  agitation  for  a  new  bridge  crossing  White 
Elver  at  New  York  St.,  1500  ft.  to  the  north  and  1000 
ft.  ui)wtream  from  the  Washington  St.  bridge.  In  con- 
nection with  the  ai)ppropriati()n  for  Washington  St., 
$1.50,000  has  been  apjiropriati'd  for  Xew  York  St.  It  is 
doubtful  is  this  latter  appropriation  will  be  suflicient. 

The  nrxt  bridu'c  across  AN'liitc  Eiver  is  that  known  as 
Kingan's  (21).  This  bridge  wnfl  (he  old  railroad  bridge 
used  by  the  Big  Four  E.E.  for  the  St.  Louis  and  Chi- 


cago Divisions,  the  P.  &  E.  E.E.  and  the  old  I.  D.  &  W. 
E.E.  When  the  new  Big  Four  bridge  (22),  constructed 
just  south  of  the  Kingan  bridge,  was  comi^leted  all  traf- 
fic of  these  railroads  was  transferred  thereto  and  the  old 
bridge  was  used  simply  for  switching  purposes  and  as 
a  cattle  bridge  for  Kingan  &  Company  connecting  their 
plants  on  both  banks  of  the  river.  This  cattle  pass  was 
constructed  by  brackets  or  cantilever  construction  on  one 
side  of  the  bridge.     This  bridge  was  entirely  destroyed. 

The  Big  Four  bridge  and  the  new  Vandalia  bridge  suf- 
fered but  little  damage.  Just  below  is  the  old  Vandalia 
Main  Line  bridge  (24).  This  bridge  was  a  complete 
wreck  and  piling  is  now  being  driven  to  reconstruct  the 
bridge.  Both  the  new  Vandalia  and  the  Big  Fo\ir  bridges 
extend  beyond  the  river  to  form  an  overhead  crossing 
with  Perry  Ave.  Xo  damage  existed  at  this  crossing  but 
Perry  Ave.  was  badly  washed  out  and  damaged  for  a 
distance  of  1500  ft. 

Immediately  south  of  the  new  Vandalia  bridge  and  on 
the  west  bank  of  the  river  a  large  section  of  levee  was 
removed  by  the  flood.  The  Oliver  Ave.  bridge  (25)  suf- 
fered no  damage  but  the  levee  on  the  west  side  of  the 
river,  down  to  and  including  a  washout  of  30  ft.  back 
of  the  west  abutment  of  the  Kentucky  Ave.  bridge,  was 
entirely  washed  out  and  it  was  through  this  break  that 
a  large  part  of  West  Indianapolis  was  first  submerged. 

The  old  I.  &  V.  E.E.  bridge,  now  the  Vincennes  Di- 
vision of  the  Vandalia  (8C)  was  practically  destroyed, 
two  spans  being  down  and  the  west  span  being  washed 
down  the  river  some  distance.  Xext  down  stream  the 
Kentucky  Ave.  bridge  (27)  which,  as  just  mentioned, 
suffered  a  damage  by  the  washout  of  the  west  abutment. 

The  Morris  St.  bridge  (28)  was  not  damaged  but  on 
the  west  bank  of  the  river  immediately  upstream  250  ft. 
of  levee  was  washed  out  and  there  was  also  some  damage 
to  both  approaches  on  the  upstream  side. 

It  is  estimated  that  the  damage  to  bridges  and  levees 
in  this  section,  from  Washington  St.  to  Morris  St.,  a  dis- 
tance of  about  one  mile  and  located  the  nearest  to  the 
business  district  of  the  city  and  including  a  crossing  of 
all  west  and  east  bound  tracks,  was  damaged,  $300,000 
to  the  city  and  $150,000  to  $200,000  to  the  railroads  and 
Kingans. 

The  Eaymond  St.  bridge  at  the  City  Limits,  south, 
was  washed  out ;  500  ft.  of  the  west  approai'h ;  700  ft. 
of  levee  on  the  west  bank  and  a  loss  of  the  west  span  and 
abutment. 

Tli('  Harding  St.  l>ridge  south  of  the  slock  yards  suf- 
fered no  damage  except  the  washing  out  of  the  north 
abutment.  It  is  estimated  that  the  ilamage  to  these  two 
bridges  amounts  to  from  $40,000  to  $50,000  (Fig.  7). 

Passing  from  the  actual  damage  along  the  streams, 
the  damage  to  the  railroad  lines  within  the  liinits  of  the 
submerged  area  should  be  noted. 

The  Big  Four  H.K.,  St.  Louis  Division  and  the  Main 
Line  of  the  Vandalia  E.E.  cross  the  Belt  E.E.  on  the 
west  side  of  this  flooded  district.  In  iiolli  cases  the  roads 
are  connected  by  double  wyes.  .Ml  the  railroads  suf- 
fered a  large  amount  of  damage  at  these  ])oints  (I'ig.  5). 
At  the  Big  Four  crossing  the  Belt  IM{.  had  1000  ft.  of 
washout  of  three-track  embankment  and  the  Big  Four, 
450  ft.  of  two-triuk  embankment  on  west  wye  and  350 
ft.  of  single  track  on  east  wye.  These  embankments 
would  jirobably  average  12  or  15  ft.  in  height.  Prac- 
tically the  same  condition  existed  at  the  crossing  of  the 
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Yaiidalia,  the  Bolt,  however,  losing  only  30  ft.  of  the 
thioe-tiack  enihaukinent,  while  the  X'andalia  lost  ap- 
proximately yoO  ft.  of  three-track  enibankinent.  The 
west  wye,  a  two-traek  euibanknient,  was  entirely  washed 
out  for  a  haijj;tli  of  !)()()  ft.  These  enihankinents  were  ap- 
proximately the  same  height  as  just  nuuitioned.  The  Helt 
E.K.  again  sulTered  a  5()()-ft.  washout  at  Oliver  Ave. 
about  1500  ft.  south  of  the  A'andalia,  the  height  of  em- 
bankment, however,  being  much  less.  The  Belt  ll.li. 
again  sull'ered  a  1500-ft.  washout  of  a  four-track  em- 
bankment 15  ft.  in  height  beginning  at  the  stock  yards 
and  extending  southeasterly  towards  the  crossing  of 
White  River.  The  railroads  experienced  a  large  damage 
to  equipment,  the  extent  of  which,  Imwever,  is  not  ob- 
tainable. 

The  Illinois  Central  R.R.  tracks  are  located  .m  the 
east  bank  of  White  River  from  a  point  1500  ft.  north 
of  the  Belt  to  a  point  a  mile  .south.  Along  tlu'  line  of 
the  Illinois  Central,  just  north  and  south  of  the  Belt, 
the  main  line  was  washed  out  for  about  one-half  mile,  but 
as  the  construction  was  low  grade,  the  damage  was  not 
heavy.  Twelve  hundred  lineal  feet  of  levee  between  the 
railroad  and  the  river  was  entirely  washed  away  and  ap- 
proximately one-half  of  the  heavy  embankment  of  the 
Belt  E.R.  connection  was  entirely  destroyed.  On  the  old 
I.  &  Y.  Railroad  at  a  point  one-half  way  between  the 
river  crossing  and  the  Belt  R.R.,  800  ft.  of  single  track 
embankment  was  entirely  washed  out. 

It  is  estimated  that  the  cost  of  construction  of  these 
nuiin  line  railroads  in  connection  with  sidings,  wyes,  etc., 
will  cost  $150,000  or  more  and  this  estimate  does'  not  in- 
clude the  loss  of  equipment.  The  Belt  E.R.  reports  a  loss 
of  $100,000. 

The  foregoing  description  is  given  considerably  in  de- 
tail for  the  purpose  of  placing  on  record  definite  infor- 
mation. In  addition  to  the  damage  mentioned  there  were 
many  mides  of  streets  and  sidewalks  which  were  either 
destroyed  or  badly  damaged  and  regarding  which,  infor- 
mation wdll  not  be  available  for  a  long  time.  However, 
roughly  estimating  this  latter  damage  in  connection  with 
estimates  above,  it  is  probable  that  the  cost  to  the  City 
will  run  from  $1,250,000  to  $1,500,000. 

It  is  estimated  that  the  loss  to  the  property  owners, 
house-holders  and  industries  throughout  the  flooded  sec- 
tion will  approximate  $3,000,000. 

It  is  estimated  that  the  loss  to  the  railroads  and  pub- 
lic utilities  within  the  city  limits  will  amount  to  $500,000 
to  $1,000,000. 

No  consideration  has  been  given  in  this  estimate  to 
any  damage  in  Marion  County  outside  of  the  City  of 
Indianapolis.  The  damage,  therefore,  as  just  estimated, 
will  range  from  $3,750,000  to  $4,500,000. 

Repaik  and  Improvement  Work 

Immediately  following  the  flood  of  l!)0-i  there  was 
much  agitation  ^^'ith  respect  to  the  encroachments  on  the 
streams  by  individual  property  owners  and  this  agita- 
tion led  to  the  passing  of  an  ordinance  prohibiting  such 
practice  and  the  instruction  that  a  survey  be  made  and 
definite  bank  lines  established.  The  agitation,  however, 
subsided  and,  probably  due  to  the  change  of  adminis- 
tration, the  making  of  this  survey  was  overlooked.  In 
the  course  of  a  short  time  the  encroacliment  on  the 
streams  proceeded  as  before.  Part  of  this  trouble  was  a 
result  of  the  question  as  to  whether  or  not  the  west  fork 


of  White  River  is  a  navigable  stream.  In  1787  the  river 
was  declared  to  be  navigable  but  37  years  ago  the  Indiana 
Su|)reine  Court  handed  down  a  decision  adverse  to  thi.s 
law.  The  result  was  that  the  property  lines  extended 
to  the  center  of  the  stream.  This  (piestion  is  now  again 
receiving  attention  and  to  a  greater  extent  than  be- 
fore. The  City  Engineering  Department  is  making  a 
comprehensive  survey  of  all  the  stream.s  within  the  city 
limits  and  as  a  result  bank  lines  are  to  be  established. 
This  will,  no  doubt,  result  in  certain  eases  in  the  con- 
demnation of  much  ])roi>erty.  The  city  ollieials  have 
evidenced  a  dis]>osition  to  not  tritle  any  more  with  the 
situation  but  instead  to  make  a  careful  survey  and  then 
enforce  the  requirements.  It  is  stated  that  the  law  pa.ssed 
l)y  the  recent  as.sembly  ])robibitiiig  the  tilling  of  streams 
beyond  a  line  tixe(l  by  the  I'ark  Conimissioii  is  a  source  of 
relief,  witlKUit  regard  to  the  (piestioii  of  the  navigability 
of  the  stream. 

Immediately  after  the  flood  the  City  Council  approp- 
riated $50,000  for  emmcrgency  work  and  afterwards  in- 
creased this  amount  by  bond  issue  to  $150,000.  This 
money  is  to  be  exi)ended  for  the  purpo.se  of  repair  of 
levees  and  construction  of  temporary  bridges  and  re- 
pairs, without  regard  for  the  ultimate  improvement  of 
the  streams. 

The  General  Citizens  Committee  received  voluntary 
subscriptions  closely  a])proximating  $100,000.  A  .sec- 
ond form  of  relief  for  the  flood  sufferers  was  obtained 
by  the  voluntary  subscription  of  three  thousand  persons 
contributing  $100  each  for  the  refurnishing  of  three 
thousand  homes,  or  an  ultimate  amount  of  $300,000. 
The  city,  therefore,  is  expending  $500,000  for  immediate 
relief. 

Annual  Convention   of  the  National 
Drainage  Congress 

The  third  annual  meeting  was  held  at  the  Planters 
Hotel,  St.  Louis,  llo.,  on  Apr.  10  to  1?,  with  an  at- 
tendance of  about  300  from  more  than  30  states.  Ad- 
dresses of  welcome  were  made  by  Mr.  Lazarus  (President 
of  the  City  Council)  on  behalf  of  the  city,  and  Governor 
Major,  on  behalf  of  the  state.  The  latter  referred  to  the 
establishment  of  the  State  Reclamation  Commission, 
which  (in  conjunction  with  the  State  Waterway  Commis- 
sion) will  investigate  the  reclamation  of  some  4,000,000 
acres  of  swamp-lands  and  low-lands  subject  to  floods. 

The  purposes  of  the  Congress  are  two-fold :  ( 1 )  The 
reclamation  of  swamp  and  wet  lands  by  drainage;  (2) 
the  prevention  of  floods.  It  was  noticeable  that  a  large 
number  of  those  in  attendance  showed  more  active  inter- 
est in  papers  dealing  with  specific  and  "practical"  sub- 
jects than  in  those  relating  to  general  policy.  This  was 
indicated  by  the  discussion  which  followed  the  papers 
on  "Tile  Drainage,"  "Excavating  Machinery"  and  "Road 
Improvement." 

The  proceedings  occupied  seven  sessions.  On  the  af- 
ternoon of  the  last  day  there  was  an  excursion  by  special 
train  to  the  East  Side  Levee  and  Sanitary  District.  This 
district  includes  the  city  of  East  St.  Louis,  111.,  and  the 
surrounding  bottom  lands,  and  it  is  being  protected 
against  flood  by  a  long  line  of  high  levees,  with  an  out- 
let or  diversion  channel  for  the  waters  of  Cahokia  Creek. 
In  addition,  a  large  area  of  land  along  the  river  is  being 
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reclaimed  by  filling  in  sand  pumped  from  the  river  by  an 
electrically  operated  hydraulic  dredge.  Mr.  Edmund  T. 
Perkins,  Consulting  Engineer,  Chicago,  was  elected  Pres- 
ident, and  Sir  William  Willcocks,  the  eminent  British 
irrigation  engineer,  was  elected  Honorary  Vice-President. 
The  next  meeting  will  be  held  at  Savannah,  Ga.,  in  1914. 

National  Adjiixistratiox  of  Public  Works 

Two  systems  for  the  control  of  rivers  by  the  Federal 
Government  were  advocated  at  this  meeting:  (1)  By 
a  special  commission,  as  provided  in  the  Xewlands  bill; 
(2)  by  a  government  "Public  Works  Department,"  the 
head  of  which  (or  Secretary  of  Public  Works)  would  be 
a  member  of  the  Cabinet.  This  latter  plan  was  suggested 
in  a  paper  by  Isham  Kandolph  (Chicago),  who  proi)osed 
that  all  the  constructive  engineering  work  of  the  gov- 
ernment should  be  in  the  hands  of  this  department,  leav- 
ing to  the  U.  S.  Corps  of  Engineers  (under  the  War  De- 
partment) all  works  for  military  purposes.  A  resolution 
was  adopted  strongly  recommending  this  latter  plan,  and 
recommending  that  it  should  be  put  into  effect  as  soon  as 
pos.sible.  The  matter  has  already  been  submitted  to  the 
President,  and  steps  will  be  taken  to  urge  the  matter 
upon  him  and  upon  Congress. 

The  Mississippi  River 

A  good  deal  of  attention  was  given  to  the  control  of 
the  Mississippi  River,  and  to  the  prevention  of  floods. 
Both  Isham  Randolph  and  M.  0.  Leighton,  of  the  U.  S. 
Geological  Survey,  approved  of  the  reservoir  system  for 
the  Ohio,  but  pointed  out  tliat  in  hiany  river 
basins  there  are  no  reservoir  sites  available. 

The  levee  system  as  applied  to  the  Mississippi  River 
received  strong  commendation.  Tlie  address  of  Col. 
C.  McD.  Townsend,  U.  S.  A.,  President  of  the  Mississippi 
River  Commission,  was  printed  in  our  last  issue.  Mr. 
Fox,  Secretary  of  the  Mississippi  River  Levee  Associa- 
tion, declared  that  as  this  river  is  the  outlet  of  waters 
from  many  states,  it  is  not  right  that  the  peo])le  living 
along  it  should  have  to  protect  themselves  from  floods. 
Such  protection  should  be  afforded  by  the  general  gov- 
ernment. So  far,  $60,000,000  has  been  expended  by  the 
people  of  the  flood  areas,  and  $27,000,000  by  the  Federal 
government;  the  latter  expenditure  has  been  chiefly  for 
dredging  and  bank  revetment. 

He  stated  that  the  levee  system  of  control  had  been 
proved  sufficient  beyond  all  doubt,  but  the  people  of  the 
locality  affected  had  not  money  enough  to  conii)lpte  the 
sy.xtem  or  to  make  the  levees  of  the  size  and  strength 
requisite  for  safety.  It  is  estimated  that  $.")H,0()(),000 
will  suffice  for  this  work,  and  he  api)rovcd  the  Iliimph 
reys-Ransdell  bill  now  before  Congress  which  ])rovide8 
for  an  annual  expenditure  of  $12,000,000  for  five  years 
($60,000,000)  ;  757c/  of  this  is  to  he  for  levee  work  and 
2.5%  for  bank  protection.  Mr.  Perkins  (Chicago)  ex- 
presse<l  some  opjiosition  to  this  bill,  as  dealing  with  only 
one  detail  of  flood  ])rotection  work,  and  he  thought  this 
clas.H  of  individual  legislation  should  give  way  to  a  com- 
prehensive control  of  the  river  systems  by  the  govern- 
ment. 

Mr.  I>eighton  (U.  S.  Geological  Survey)  gave  an  il- 
lustrated lecture  on  the  Mississiijpi  basin,  showing  its 
varied  character,  tlie  varied  character  of  engineering 
works  needed  for  conservation  and  regidation  of  its 
waters,  and  shf)wing  also  its  great  iwwsibiliti'es  for  agri- 


cultural and  industrial  development  if  the  floods  can  be 
controlled  and  the  wet  lands  drained.  Other  speakers 
also  dealt  with  this  latter  point,  showing  the  enormous 
area  which  would  thus  become  available  for  settlement. 

When  the  resolution  was  siibmitted  calling  for  govern- 
ment control  of  the  rivers  (as  noted  above),  Mr.  Oliver 
(Cape  Girardeaii,  Mo.)  made  a  motion  to  include  in  it 
an  indorsement  of  the  proposed  plan  for  improving  the 
Mississippi  River  and  appropriating  funds  for  complet- 
ing the  levees.  This  was  strongly  opposed,  not  on  the 
ground  of  opposition  to  the  project  in  itself,  but  on  the 
ground  that  the  Drainage  Congress  should  deal  with  mat- 
ters of  principle  and  policy,  and  not  weaken  its  position 
by  seeking  to  support  or  encoairage  individual  projects. 
Furthermore,  it  was  urged  that  this  "pork-barrel"  system 
of  promoting  appropriations  for  individual  projects  is  one 
of  the  things  the  Drainage  Congress  is  ojiposing,  since 
it  stands  for  a  system  of  river  regulation  on  a  broad  and 
comprehensive  plan,  leaving  the  question  of  the  relative 
merits  of  individual  projects  to  the  consideration  of  the 
men  who  administer  this  system.  After  rather  heated 
discussion  and  some  "impassioned  oratory"  urging  the  in- 
dorsement of  the  Mississippi  River  project  as  a  matter  of 
eentiment,  the  amendment  was  rejected  by  a  large  major- 
ity vote. 

Laxd  Reclamation  by  Drainage 

Several  papers  related  to  the  possibilities  of  great  de- 
ve]oi)ment  by  the  drainage  of  wet  lands,  in  both  small 
and  large  areas.  Mr.  Morgan  (Memphis),  in  a  paper  on 
"The  St.  Francis  Basin,"  questioned  whether  the  gov- 
ernment should  assume  control  of  such  work,  and  con- 
sidered that  drainage  is  already  keeping  pace  with  the 
demand  for  land.  In  this  basin  most  of  the  territory  has 
been  organized  into  drainage  districts,  while  a  certain 
part  of  the  territory  cannot  be  reclaimed  profltably  until 
the  market  value  of  land  is  much  greater  than  it  is  at 
])resent.  On  the  other  hand,  he  thought  the  government 
could  assist  very  materially  in  two  ways:  (1)  By  super- 
vising the  engineering  work  and  working  out  the  hy- 
draulic features,  instead  of  undertaking  to  promote  indi- 
vidual projects;  (2)  by  assisting  drainage  develojiment 
by  guaranteeing  the  bonds  (under  proper  regulations) 
60  that  a  lower  rate  of  interest  could  be  ol)tained. 

Dr.  Pratt  (State  Geologist  of  North  Carolina),  pre- 
sented a  paper  on  "Reclamation  of  Swamp  Lands  in 
North  Carolina,"  and  II.  M.  Cottrell  (Rock  Island 
Lines)  discussed  the  opportunities  for  the  investor 
and  the  farmer  in  reclamation  jirojects,  laying  stress  upon 
this  as  a  means  of  checking  th  •  emigration  to  Canada. 

A  i)a])er  on  "Tile  Drainage  and  Its  Relation  to  Floods," 
by  C.  G.  Elliott  (U.  S.  I)ei)artment  of  Agriculture)  re- 
ceived special  attention  and  was  followed  by  a  brisk  dis- 
cussion in  the  shape  of  questions  uixui  s]iecili(!  points. 

A  pa|ier  on  "Excavating  Machinery"  l>y  Prof.  X.  R. 
McDaniel  (University  of  Illinois)  descril)ed  in  brief  a 
variety  of  nnichines  used  in  excavating  canals,  dit<'lu'8  and 
trenches,  and  covered  much  the  same  ground  as  a  paper 
in  our  issue  of  Feb.  23,  1!)11.  lie  was  of  the  opinion 
that  carelessness  is  too  often  evident  in  (construction  and 
re]>air  of  the  nnichines,  parts  being  nuide  of  insunicienl 
strength  until  repeated  breaks  lead  to  these  parts  being 
made  a  little  stronger,  a  itractice  which  is  ex|)pnsive  and 
tuisatisfactory.  In  regard  to  trench  ninchincs  of  the 
chain  type   it  was  suggested   tiial    liiey   might    lie  so  ar- 
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ranged  as  to  deliver  tlie  excavated  material  l)ehiiid  the 
macliine  (as  haci'Clilliiig)  instead  ol'  aloiiji;  tlie  side  ot" 
the  trench,  and  in  the  discussion  it  was  shown  that  such 
machines  have  been  built.  While  the  ladder  dredge  is 
little  used  in  this  country  (exiept  lor  placer  niiuiug). 
a  case  was  mentioned  where  such  a  machine  had  been 
used  in  a  drainage  canal  or  ditch  in  Iowa.  Reference 
was  nnide  to  the  lack  of  complete  and  reliable  inforniaiion 
as  to  the  cost  of  work  done  by  excavating  machinery, 
and  greater  attention  to  the  kecjiing  and  use  of  cost 
data  was  advocated. 

Tmc  Delation  of  Drainaci:  th  I'lnti.ic  IIi:ai.t]i 
This  aspect  of  the  subject  was  dealt  with  liy  Dr.  Evans 
(Chicago),  who  ]iointed  out  that  one  of  the  most  serious 
effects  of  a  flood  is  the  aftermalli  of  sickness  and  dis- 
ease, resulting  both  in  death  and  in  temiwrary  or  per- 
manent loss  of  etiiciency.  Thus  in  a  Hood  in  the  Wabash 
Valley  the  flooding  of  privy  vaidts  caused  the  pollution 
of  wells,  with  a  resultant  epidemic  of  typhoid.  The 
address  dealt  more  especially,  however,  with  the  so  called 
malarial  condition  of  swamp  and  wet  lands;  and  the 
enormous  aggregate  loss  of  human  energy  and  efficiency 
due  to  this.  The  work  of  the  United  States  authorities  on 
the  Panama  Canal  and  in  Cidja  shows  what  can  be  done, 
and  as  far  as  the  disease-spreading  work  of  the  mosquito 
is  concerned  this  could  be  practically  eliminated  in  a  per- 
iod of  five  years.  As  to  the  industrial  value  of  such  work,  it 
■would  not  only  open  up  large  areas  of  land  for  settle- 
ment, but  in  districts  now  known  as  malarial,  the  value 
of  land  would  increase  as  soon  as  it  became  known  that 
malaria  had  been  eliminated. 

A  National  Malarial  Congress  was  organized  during 
the  meeting  by  representatives  of  a  number  of  state  and 
other  health  and  sanitary  associations,  for  the  purpose 
of  taking  steps  to  wipe  out  this  cause  of  disease  and  in- 
efficiency. It  is  to  hold  meetings  annually,  in  connec- 
tion with  those  of  the  drainage  congress.  Dr.  Bowling, 
of  the  State  Board  of  Health  of  Louisiana,  was  elected 
President. 


Tile  Drainage  and  Its  Relation  to 
•     Floods* 

By  C.  G.  ELLiOTTf 

Importance  of  tile  drainage  is  recognized  by  eminent 
foreign  agriculturists  and  rural  economists,  and  its  exten- 
sion has  been  promoted  and  substantially  fostered  by  Eu- 
ropean  govei'nments. 

England,  under  the  Public  Moneys  Drainage  Act  of  1S29, 
appropriated  $20,000,000  to  be  loaned  to  owners  of  estates  at 
a  low  rate  of  interest  for  tile  draining  their  lands,  the  work 
being  performed  under  government  supervision.  The  fund 
was  exhausted  in  a  few  years,  and  private  land  improve- 
ment companies  were  authorized  to  grant  loans  for  the  same 
purpose.  France  granted  similar  substantial  aid  about  1S50, 
and  as  a  result  the  popularity  of  the  improvement  outgrew 
the  government  funds  in  that  country  also,  and  was  after- 
ward  carried   on   by  private   enterprise. 

Tile  drainage  was  introduced  into  Belgium  and  Germany 
where  it  produced  as  happy  results  as  in  England  and 
France.  These  governments  actually  established  factories 
for  the  manufacture  of  tile,  and  appointed  stations  for  its 
sale  at  low  rates  so  as  to  place  them  within  the  reach  of 
practically  every  tenant  and  landholder.  Experiments  con- 
ducted by  the  government  at  various  times  convinced  even 
the  most  skeptical  of  the  great  advantages  to  be  derived  by 
underdraining. 


•Abstract  of  a  paper  read  before  the  National  Drainage 
Congress,    at   St.    Louis,    Mo.,    April    10.    12. 

tChief  of  Drainage  Investigations,  U.  S.  Department  of 
Agriculture.    Washington.    D.    C. 


The  proK'eHH  of  thiH  art,  which  has  everywhere  proved 
so  valuable  to  agriculture.  huB  been  Homewhat  Intermittent 
In  the  United  States,  but  the  reHultH  have  been  moHt  MatU- 
factory.  From  1835.  when  tlleB  were  first  laid  by  .John 
Johnston  In  the  refractory  clay  soils  of  his  farm  near  Lake 
Geneva,  N.  Y.,  the  movement  has  been  passing  westward 
through  the  level  lands  of  the  great  corn  belt,  and  Is  now 
extending    southward. 

DRAINAGE  AND  RUN-OFF 

The  assertion  has  been  made  that  underdralnage  will 
make  land  more  susceptible  to  drought.  The  prediction  has 
been  made  that  If  the  surplus  water  were  withdrawn  by 
underdrains,  the  soil  would  become  too  dry  for  the  support 
of  crops  during  seasons  of  light  rainfall.  This  has  been 
shown  to  be  a  fallacy,  particularly  In  clay  and  other  reten- 
tive soils.  The  writer  gathered  data  from  various  parts  of 
the  country  upon  this  point  during  the  abnormally  dry  sea- 
son of  1901.  and  learned  that  the  crops  on  well  drained  land 
better  maintained  their  freshness  and  made  a  greater  yield 
than  those  upon  adjoining  similar  land  which  had  not  been 
drained. 

When  tile  drainage  began  to  be  extensively  practiced  In 
England,  mill  owners  became  alarmed  and  asserted  that 
draining  the  land  would  dry  up  the  streams  and  ruin  their 
water  power.  Careful  measurements  of  the  run-off  from  a 
certain  drained  tract  were  made  under  the  direction  of  J. 
Bailey  Denton,  the  eminent  drainage  engineer,  for  a  pe- 
riod of  two  years,  and  the  results  were  given  by  him  In  a 
paper  read  before  the  Institution  of  Civil  Engineers  in  1877. 
The  deductions  were  that  the  annual  discharge  from  the 
drained  ai'ea  was  in  no  instance  decreased  by  the  method  of 
draining,  but  rather  slightly  increased.  This  was  explained 
as  being  due  to  the  decreased  amount  of  evaporation  from 
the  drained  land  as  compared  with  land  which  carried  wa- 
ter upon  its  surface.  The  paper  became  the  subject  of  dis- 
cussion by  members  of  the  society,  who  became  convinced 
that  tile  drainage  did  not  materially  change  the  volume 
of  run-off.  but  that  it  distributed  the  flow  over  a  longer  pe- 
riod. The  question  appears  to  have  been  settled  to  the  sat- 
isfaction of  the  English  engineers  and  has  never  provoked 
discussion    since    that    time. 

With  reference  to  the  opposite  phase  of  the  question,  the 
opinion  that  underdrainage  increases  the  flow  fi*om  outly- 
ing areas  into  the  arterial  streams,  prevails  to  some  extent. 
This  is  based  upon  the  theory  that  the  removal  of  water  in 
sufficient  quantities  to  make  land  arable  will  necessarily 
increase  the  volume  of  flow  in  a  unit  of  time.  The  writer, 
who  is  acquainted  with  many  of  the  level  tile-drained  areas 
of  Illinois  and  Indiana,  and  with  the  streams  which  receive 
their  waters,  dissents  from  this  view.  No  measurements  of 
flow  before  and  after  the  drains  were  installed  have  been 
made.  Any  evidence  upon  the  matter  is  derived  from  per- 
sonal observation  and  the  memory  of  those  who  have  been 
closely  associated  with  the  lands  and  their  streams.  The 
area  lying  at  the  head  of  the  Big  Vermilion  River  in  Illi- 
nois may  be  taken  as  an  example.  These  lands  have  been 
changed  from  wild  prairie  into  cultivated  and  well  improved 
farms,  and  in  order  to  bring  them  into  a  high  state  of 
cultivation  nearly  the  entire  area  has  been  tile  drained.  As 
nearly  as  can  be  learned,  the  floods  of  the  river  are  not  as 
great  as  they  were  in  the  early  days  when  the  land  was 
native  prairie,  through  which  flowed  the  sluggish  drains  pro- 
vided by  nature.  Owners  of  bottom-land  contend  that  they 
suffer  no  more  from  high  water  than  they  did  20  years  ago. 
The  writer  distinctly  remembers  certain  shallow'  sloughs 
and  watercoui-ses,  which  became  boating  streams  during 
March  and  June  floods  under  original  natural  conditions,  but 
which  are  now  cultivated  fields,  the  drainage  being  car- 
ried   underground    by    a    few    tile    drains    of    moderate    size. 

The  action  of  tile  drains  upon  the  land  is  quite  different 
from  that  of  the  open  ditch,  both  with  respect  to  the  soil 
itself  and  the  flow  from  it.  The  former  remove  the  surplus 
water  uniformly  from  the  several  portions  of  the  field  down 
to  the  horizon  at  which  the  drains  are  laid.  Under  such 
conditions  the  soil  becomes  permeable  and  is  placed  in  a 
condition  to  receive  the  rain  as  a  reservoir  would  receive  it. 
Before  the  entire  soil  becomes  saturated  the  water  begins 
to  flow  from  the  drains  and  continues  to  do  so  until  the  sur- 
plus is  removed  from  the  several  zones  of  depth.  The  vol- 
ume is  that  distributed  over  a  considerable  time  instead  of 
accumulating  upon  the  surface  and  moving  off  in  a  flood 
^'Olume.  as  is  the  case  where  there  is  no  underdrainage. 
Where  tiles  have  been  substituted  for  an  open-ditch  system, 
it  has  been  noted  that  the  outfall  ditch  never  carries  the 
volume  of  water  per  unit  of  time  that  it  did  when  the  open 
ditch  system  was  in  operation. 

The  use  of  tile  drains  is  not  limited  to  level  lands,  but 
they  are  equally  efficient  on  wet  lands  which  have  abundant 
slope,    where    the    soil    is    a    stiff    clay.      They    not    only    affect 
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the  physical  condition  of  the  subsoil,  but  effectually  prevent 
the  rapid  flow  of  water  over  the  surface  and  into  the  near-by 
streams.  Drainage  results  in  conserving  the  soil  water  as 
well  as  in  removing  the  surplus  water. 

The  terracing  of  hillsides  is  another  method  of  checking 
the  rapid  discharge  of  rainfall  down  the  slopes,  and  in  a 
measure  accomplishes  for  the  hills  what  drain  tiles  do  for 
the  level  lands.  Tile  drainage  of  wet  lands,  terracing  of 
hills  and  slopes,  together  with  the  intelligent  management 
and  cultivation  of  lands,  are  practical  ^nd  valuable  methods 
of  lessening  the  severity  of  strea.n  Soods  and  the  overflow  of 
valuable   creek  and   river  bottom  lands. 

The  scope  of  the  work  in  underdrainage  is  widening  each 
year.  Waste  lands  are  being  eliminated  from  farms,  to  the 
great  advantage  of  their  owners  and  to  the  community  in 
which  they  are  located.  Instead  of  being  limited  to  small 
fields,  r.s  was  once  the  case,  large  areas  are  included  in  sys- 
tems which  involve  the  use  of  'iles  as  large  as  36  in.  diam- 
eter. The  quality  of  tile  is  beinr?  investigated,  trenching  ma- 
chines are  used  to  diminish  th?  cost  of  uitching,  and  fac- 
tories for  the  manufacture  of  tile  are  kept  in  constant  oper- 
ation. 

It  should  be  understood,  however,  that  there  are  limi- 
tations to  the  use  of  tile  drains.  They  require  t'.ie  prepara- 
tion of  adequate  outlets,  without  which  they  cannot  be  used 
successfully.  They  should  not  be  used  in  places  where  large 
open  canals  are  required   to  carry  the  water. 

The  depth  of  drains  is  limited  by  the  character  of  the  soil. 
and  the  size  by  the  amount  of  rainfall,  the  physical  struct- 
ure and  slope  of  the  land,  and  the  grade  upon  which  they 
may  be  laid.  In  some  cases  silt  wells,  surface  inlets  and 
automatic  gates  are  required.  l!i  some  soils  it  is  not  practi- 
cable to  lay  drain  tile  without  cos»ly  and  careful  prepara- 
tion  of   the   bottom    of   the   trench. 

Thousands  of  miles  of  drain  tile  have  been  laid  without 
previous  plans  or  surveys,  but  the  It-ises  due  to  such  care- 
less work  only  prove  that  the  best  worK  is  none  too  good  and 
is  wortli   its  additional  cost. 

Flood    Prevention,  and    a  Government 
Department  of  Public  Works* 

By    IsH.\J1    liANDOLPIlf 

The  people  of  the  United  States  are  paying  a  tribute  of 
millions  of  dollars  to  the  voracity  of  floods.  We  now  demand 
that  Congress  pay  millions  for  a  defense  which  will  shield 
the  people  from  these  floods.  What  is  the  remedy?  This 
great  government  of  ours  needs  a  new  department,  the  Cab- 
inet   a    new    portfolio. 

Our  national  defense  Is  cared  for  by  two  departments 
(War  and  Navy),  each  headed  by  a  Secretary.  State-craft 
has  its  portfolio.  The  vital  Importance  of  agriculture  is 
recognized.  Our  fiscal  system  is  administered  by  the  Secre- 
tary of  the  Treasury.  Through  the  Postmaster  General,  our 
President  keeps  in  touch  with  the  needs  and  the  accom- 
plishments of  our  postal  service.  An  Attorney  Genera;  -epre- 
sents  the  strong  arm  of  the  law.  Labor  has  a  voice  in  all 
of  the  Ip'Imate  councils.  The  Secretary  of  the  Interior 
looks  alter  the  nation's  wards  and  is  a  watchful  guardian  of 
what  is  left  of  the  public  domain. 

1  ut  what  of  our  public  works?  Who  cares  for  them? 
The  answer  is  that  they  are  parceled  out  among  the  de- 
partments, whose  chiefs  have  enough  resting  upon  them  to 
buroen  the  greatest  minds  in  the  right  discharge  of  the 
duties  which  are  ligitimately  theirs.  Public  buildings  come 
within  the  Jurisdiction  of  the  Secretary  of  Treasury.  Why? 
iM  a  mint,  trained  In  tht  school  of  finance  peculiarly  fitted  to 
pass  upon  the  architectural  design  or  structural  fitness? 
our  Internal  Improvements,  other  than  architectural  con- 
Htruction  and  reclamation  of  arid  lands,  are  entrust^u  to 
military  engineers.  The  War  Department  controls  them. 
Why  Is  this?  Does  a  training  In  the  art  of  war  fit  a  man  to 
plan  and  execute  the  public  works  of  peace?  We  need  a 
.Vatlonal  Department  of  I'ubllc  Works,  and  Its  executive 
head  should  be  a  member  of  the  President's  cabinet.  This 
belief  does  not  minimize  my  appreciation  of  the  army  engi- 
neer and  the  U.  .S.  Corps  of  Knglneers.  Hut  West  Point  does 
not  graduate  men  enough  to  supply  the  engineering  needs  of 
a  land  like  ours.  The  natural  consequence  Is  that  thev  sel- 
dom work  together,  one  engineer  In  a  place  Is  the  rule  and 
.ne    West    Point    graduate    cannot,    single    handed,    do    the    en- 

•Fxtract    from    an    address    before    the    National    Drainage 
'■ongress    at    St.    I.duIm.    Mo..    April    10.      Mr.    Randolph's    sug- 
.restion    was   embodied    In   n    resolution   adopted   at    the   meet- 
rig.  .IB  noted  at   Ihe  end  of  this  article. 
tConsultlnK   Engineer.   Chicago. 


gineering  work  of  the  job  to  which  he  is  assigned.  Hence 
he  must  secure  the  services  and  surround  himself  with  men 
educated  in  the  school  of  experience  or  in  one  or  other  of 
our  great  civil  engineering  schools.  The  result  is  apt  to  be, 
and  too  commonly  is,  that  the  West  Pointer  becomes  the 
executive  officer:  the  civilian  does  the  engineering  and  the 
officer  approves  it. 

The  number  and  rank  of  army  engineers  in  service  are 
as  follows:  One  Chief  of  Engineers  with  rank  of  Brigadier- 
General.  12  Colonels.  19  Lieutenant-Colonels.  39  Majors,  51 
Captains.  47  First-Lieutenants  and  19  Second-Lieutenants. 
All  told,  lis  men.  Numerically,  not  enough  to  conduct  the  en- 
gineering   operations    of    the    Pennsylvania    R.R. 

Of  these.  11  are  engaged  in  building  the  Panama  Canal, 
two  are  in  the  Philippines,  one  in  Hawaii  and  14  are  de- 
tailed as  instructors  at  West  Point  and  other  training 
schools.  This  leaves  90  men  to  cope  with  all  the  engi- 
neering requirements  of  the  United  States  and  its  territorial 
possessions,  an  aggregate  area  of  3. 742. 583  sq.m.  with  a  coast 
line  of  48.881  miles  and  a  navigable  river  system  in  the 
United   States   proper   of   26.410   miles. 

With  75.000  sq.m.  of  swamp  land  to  be  drained  and  pro- 
tected, and  1.200.000  sq.m.  of  arid  lands  to  be  reclaimed  by 
irrigation,  my  argument  for  a  National  Department  of  Public 
Works  rests  upon  the  facts  recited.  For  lack  of  such  a  de- 
partment some  of  the  gravest  problems  confronting  our  full- 
est material  development  and  welfare  of  our  people  have 
gone    too    long   unsolved. 

[The  proposition  for  a  U.  S.  Department  of  Public  Works, 
headed  by  a  cabinet  officer,  as  put  forward  by  Mr.  Randolph 
was  embodied  in  a  resolution  presented  to  and  adopted  by 
the  National  Drainage  Congress.  In  this  resolution  no  at- 
tempt was  made  to  outline  the  organization  of  such  a  de- 
partment, but  a  proposed  bill  accompanying  the  paper  quoted 
above  set  forth  that  the  Secretary  of  Public  Works  (to 
be  appointed  by  the  President)  should  appoint  a  Commis- 
sioner of  Public  Works  who  should  be  an  engi-.eer  of  recog- 
nized abilit.v  and  experience.  The  purposes  nf  the  depart- 
ment would  be  as  follows:  1.  to  carry  out  t.11  ■: .  '=tructive 
wtirks.  sucii  as  public  buildings,  levees,  dams,  roadb,  i>,*'dges, 
etc..  authorized  by  Congress;  2.  to  secure  physic..]  data  as 
to  rivers,  swamps  and  arid  regions,  to  make  to.Dographlcal 
surveys,  and  to  study  meteorological  dr.ia  with  a  view  to 
determining  flood  expectancy:  3.  to  sefect  sites  for  flood- 
water  reservoirs  and  water-power  development,  and  to  study 
problems  of  drainage  and  irrigation.  It  should  consider  first 
works  "w^hose  importance  or  necessity  has  been  demon- 
strated   by    disasters.— Editor.] 


The  Status  of  the  Engineer 

At  the  met'tiiiy  ol'  the  Ainei'i(.-aii  In.'^lituU'  "f  Consult- 
ing Engineers  ou  Mar,  11  the  subject  of  the  professional 
relation  of  the  engineer,  which  was  considered  at  the 
January  ineetiiig,  was  further  diseu.ssed.  Following  are 
lirief  extracts  from  the  remarks  of  the  various  s))eaker.s: 

LINCOLN  BUSH— If  the  engineer  be  required  to  limit 
himself  to  purely  professional  functions  with  elimination 
from  commercial  problems,  he  will  fall  far  short  of  that  great 
usefulness  which  his  education  and  efforts  would  otherwise 
accomplish.  Good  engineering,  from  the  Inception  and  de- 
sign of  work  through  to  Its  finish  and  on  to  Its  manage- 
ment, has  opened  up  a  decidedly  greater  and  broader  field  for 
the  engineer  than  h,as  ever  existed  heretofore.  While  engi- 
neering as  a  profession  ma.v  In  time  be  overshadowed  by 
this  broader  field,  the  engineer  will  never  cease  to  exist.  If 
engineering  becomes  more  of  a  commercial  asset,  I  believe  the 
engineer  and  the  community  will  b<'  better  off  for  It.  The 
measure  of  an  engineer's  qualifications  for  better  remunera- 
tion and  position  Is  gaged  b.v  his  ability  to  accomplish  effi- 
cient, economical  results.  I  am  not  in  favor  of  bolstering  him 
up  by  any  license  system  or  legal  enactment.  .Such  li-gls- 
latlon  should  be  for  the  protection  of  the  weak  anil  the  re- 
straint of  the  unscrupulous.  Neither  of  these  conditions  ap- 
ply   to    the    engineering    profession. 

J.  E.  OUICINKR— It  seems  to  me  that  the  laudatory 
phrases  of  engineering  Indulged  in  by  lecturers  and  pro- 
fessors to  Inspire  enthusiasm  In  engineering  students  In- 
dicate that  their  optimistic  authors  see  thi'  ring  of  the 
doughnut  but  not  the  hole,  while  the  pessimistic  en^l- 
neers  who  believe  we  are  doomed  as  professional  men  see 
only  the  hole  In  the  doughnut  and  not  the  ring.  If  we  snt 
off  one  Hide  against  the  other  we  will  have  a  middle  course. 
The  engineer  Is  neither  a  co-partner  with  the  gods  nor  a 
member  of  a  skilled  trade;  but  the  real  englneir  Is  nn  edu- 
cated   and    expiTli-nced    man.    above    all     I'ndowed     with    good 
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:ommon  sense.  The  man  who  la  practlclnpr  eiiKlmi  rliin  In  tho 
sense  which  real  eiiKlneeis  understand  the  uiin  Ih  biyond 
question   a    professional    man. 

There  are  a  larKe  number  of  people  who  call  themselves 
enffineers  simply  because  they  may  have  had  eoKlneerlng 
schoollng^  and  because  they  may  have  held  a  leveling  rod, 
or  inspected  materials,  or  maybe  made  detailed  drawings  for 
engineers.  Asain,  there  are  a  large  number  of  men  who 
were  educated  as  engrineers  but  who  are  simply  salesmen. 
Others  have  Kone  into  corporation  management  and  all  kinds 
of  industrial  business.  Many  of  the.se  men  may  be  engineers 
and  good  ones,  but  they  are  not  practicing  engineering.  They 
abandoned   this  to  become   business   men. 

Neither  are  inspectors,  draftsmen,  country  surveyors, 
chainmen,  rodmen  and  levelers  on  an  engineering  corps  In 
the  practice  of  engineering.  They  are  simply  on  the  outer 
borders,  doing  work  connected  with  engineering.  Those  In 
such  occupations  are  not  necessarily  engineers,  though  there 
is  nothing  to  prevent  them  assuming  tile  title  if  they  so  de- 
sire. 

It  seems  to  me  that  instead  of  the  engineering  profes- 
sion being  on  the  down  grade,  it  is  on  the  up  grade;  and  if  It 
is  passing  through  a  transition  pei-iod,  the  transition  will 
simply  mean  the  separation  of  the  professional  from  the 
commercial    engineer. 

It  still  remains  for  the  national  engineering  societies  or 
our  own  Institute  to  adopt  regulations  which  will  establish 
a  man's  standing  either  as  a  professional  or  a  commercial 
engineer.  Our  own  Institute  is  limited  to  independent  or  con- 
sulting engineers.  Some  other  Institute  will  have  to  take 
care  of  those  other  professional  engineers  who  are  not  in  in- 
dependent practice,  but  who  are  just  as  much  professional 
engineers  as  any  member  of  this  Institute.  Whether  the 
licensing  of  engineers  will  be  the  solution  of  the  question 
or  not,  I  am  not  prepared  to  say,  but  I  would  be  in  favor  of 
an  association  which  would  have  full  legal  authority  to  de- 
termine who  shall  and  who  shall  not  be  entitled  to  practice 
as   engineers. 

EUGENE  "W.  STERN — I  do  not  believe  that  the  consulting 
engineer  in  connection  with  building  construction  is  any  more 
the  middle  man  who  should  be  eliminated  than  that  the 
architect  is  the  middle  man.  the  one  being  just  as  neces- 
sary as  the  other.  Some,  who  call  themselves  consulting  en- 
giniers.  prepare  only  the  design  and  then  throw  all  the 
responsibility  of  the  execution  of  the  work  on  the  archi- 
tect. The  service  they  thus  give  is  no  more  than  that  which 
a  draftsman  with  a  knowledge  of  design  in  that  particular 
question  could  give,  and  the  rendering  of  such  perfunctory 
service  has  unfortunately  lowered  the  status  of  the  engi- 
neering specialist  in  the  minds  of  many  prominent  members 
in   the   architectural   profession  and   even   among   contractors. 

The  conscientious  architect  will  see  to  it  that  the  client's 
intei-ests  are  properly  safeguarded  by  himself  employing 
competent  specialists,  but  in  far  too  many  cases  this  it  not 
done  and  the  client's  interests  suffer,  for  either  the  special- 
ist's work  is  indifferently  done  in  the  architect's  ofUce  or  he 
employs  so  called  specialists,  or  calls  on  the  contractor  to 
lean   him   the   services   of  his  engineer. 

An  architect  is  doing  his  client's  interests  grave  injustice 
when  he  allows  himself  to  be  under  such  obligations  to  the 
contractor.  Furthermore,  he  is  placing  the  contractor's  engi- 
neer in  a  false  and  difficult  position  when  he  asks  him  to 
serve    two    masters. 

A  firm  of  well  known  contractors  made  the  structural 
design  for  a  large  building  for  an  architectural  firm  which 
was  so  obviously  padded  with  unnecessary  metal  that  after 
the  plans  had  been  issued  for  bids  suspicion  was  aroused  and 
I  was  called  in  to  check  over  the  work.  A  new  set  of 
plans  were  made  and  a  saving  effected  of  between  $40,000 
and    $50,000,   almost   10 Tr    of  the   total   cost   of   the    work. 

I  fi  el  that  I  am  making  a  perfectly  safe  statement  when 
I  say  that  were  the  loss  of  life  and  property  and  waste  of 
material  which  occurs  in  reinforced-concrete  and  steel  con- 
struction in  this  country  annually  capitalized  it  would  pay 
the  fees  of  all  the  competent  consulting  engineers  in  this 
country   one   hv.ndred    fold. 

S.  WHINERY — The  great  majority  of  the  reputable  engi- 
neers of  the  country  will  welcome  a  project  for  the  official 
recognition  of  the  profession  of  engineering  and  for  the  rea- 
sonable regulation  of  professional  engineering  practice.  Any 
such  scheme  should  be  broad  enough  to  embrace  all  the  dif- 
ferent branches  of  professional  engineers;  it  should  provide 
for  the  largest  degree  of  control  within  the  profession  it- 
self of  practical  measures  and  methods  for  regulating  pro- 
fessional organization,  conduct  and  practice.  There  should 
be  a  minimum  of  statutory  enactments  and  a  maximum  of 
administrative  authority  within  and  by  the  profession.  In 
short,  the  state  law  should  permit  a  large  measure  of  what 
may   be   called   th-   home   rule   in   the   profession. 


Such  a  proposed  law  might  create  a  Btate  board  of.  say, 
five  members  to  be  appointed  by  the  governor  In  the  fullow- 
Ing  manner:  Kaeh  of  the  foOr  great  national  iiiKlne.ring 
societies  would  iwmilnate  three  men  from  among  whom  th« 
governor  would  select  and  appoint  one  mi'mbcr  of  the  board, 
the  fifth  member  to  be  selected  by  the  governor  upon  hia 
own  Initiative.  This  board  should  be  empowered  by  law  to 
exercise  gvneral  sujic.rvlslon  and  control  over  the  profesBlonal 
practice   of  engineering. 

The  board  would  divide  the  whole  Held  of  engineering  Into 
such  branches,  and  these  branches  into  such  subdivisions  or 
grades  as  deemed  necessary.  Applicants  for  registry  would 
be  examined  in  one  or  more  of  these  branches  and  certificates 
issued  accordingly.  Thus,  a  civil  engineer  might  be  regis- 
tered to  practice  either  one  or  several  specialties,  or  In  the 
grade  of  junior  engineer,  assistant  engineer,  senior  engi- 
neer,  or  consulting  engineer. 

The  board  would  be  empowered  to  formulate  codes  of 
ethical  conduct  for  the  control  of  engineering  practice  and 
the  protection  of  the  public  and  to  cause  the  arrest  and 
prosecution  of  persons  practicing  the  profession  without 
authority  or  trans^res^iing  the  ethical  codes.  Such  a  scheme 
would  establish  the  profession  of  engineering  upon  a  Weil 
defined  basis  and  give  it  a  character  and  standing  with  the 
public  that   is   impossible  under  present  conditions. 

It  might  reasonably  be  expected  that  if  a  wide,  com- 
prehensive scheme  of  this  kind  were  worked  out  and  applied 
in  a  great  state  like  New  York,  other  states  would  from  timo 
to   time  adopt  practically   identical   measures. 

L.  C.  HOLDKN— Perhaps  the  greatest  difl^culty  that  pre- 
sents itself  to  engineers  in  their  ambition  to  establish  them- 
selves as  a  purely  professional  body  is  the  absolute  need  of 
engineering  draftsmen  by  the  great  manufacturing  and  con- 
tracting  concerns.  A  young  man  graduates  from  a  tech- 
nical school  and  finds  himself  thrown  upon  thi-  world  with 
the  necessity  of  self-support.  He  follows  the  line  of  least  re- 
sistance and  becomes  a  corporation  employee  with  the  ex- 
pectation and  hope  that  conditions  will  change  and  enable 
him  to  practice  his  profession  individually.  In  the  great 
majority  of  cases  these  men  become  settled  and  dependent 
upon  their  positions,  lose  courage  and  initiative,  and  allow 
themselves  to  be  used  in  any  capacity  desirable  from  their 
employer's  standpoint.  They  cease'  to  become  engineers  as 
they  hoped  to  be  and  are  draftsmen  or  salesmen.  When  one 
thinks  of  the  vast  interests  that  are  operating  under  these 
conditions,  it  makes  the  fight  of  the  professional  engineer  ap- 
per  one  of  great  difficulty. 

OWEN  BRAINARD— A  law  is  pending  in  New  York  for 
the  registration  of  architects.  Personally,  I  am  not  in  accord 
with  this  proposition  and  I  am  quite  positive  that  any  sim- 
ilar law  for  the  registration  of  engineers  or  the  licensing  of 
them  would  not  help  you  in  the  general  effort  to  protect  the 
profession  and  the  public  from  incompetent  men. 

I  suggest  that  it  may  be  possible  to  secure  better  protec- 
tion for  the  profession  and  the  public  by  some  sort  of  con- 
trol through  the  official  scrutiny  of  design,  as  we  have  in 
municipal  work  in  building  inspection.  I  have  felt  for  some 
time  that  the  design  for  a  bridge  or  for  foundations  for  any 
structure  should  be  scrutinized  either  by  a  municipal  bureau 
or    a    state    bureau. 

ALLEN  HAZEN— I  have  felt  very  strongly  about  this 
matter  of  state  control.  If  the  state  licenses  every  engineer, 
then  every  man  who  performs  some  useful  function  in  the 
profession,  however  small,  is  entitled  to  recognition  and  to 
license.  No  one  can  be  refused.  Thus  the  way  will  be  open 
for  men  of  small  experience  who  are  licensed  to  use  their 
license  as  a  means  of  getting  important  business  that  they 
may   not   be   qualified   to   handle. 

GUSTAV  LINDENTHAL— Concerning  registration  and 
licensing,  I  share  the  opinion  of  Mr.  Hazen.  that  it  would  do 
more  harm  than  good.  You  will  have  to  let  anyone  in. 
You  cannot  exclude  anyone  without  giving  a  good  reason 
and  the  country  surveyor  cannot  be  rejected,  because  he  is 
a  man  who  is  highly   regarded  by  his  neighbors. 

This  is  a  time  of  transition  in  the  engineering  profession. 
We  have  overlooked  the  relation  of  the  beginner  to  the 
master.  Everybody  wants  to  be  the  master.  There  is  a  feel- 
ing that  one  man  is  as  good  as  another.  Why  should  he 
not  be  if  he  has  passed  through  an  engineering  school? 

I  do  not  think  relief  lies  in  the  direction  of  legislation. 
Things  will  settle  down  eventually  to  a  more  stable  condi- 
tion, but  it  will  not  be  by  legislation  or  the  aid  of  Regents  or 
titles,  but  it  will  be  by  standing  together  and  a  small  num- 
ber can  do  that  better  than  a  large  number.  It  is  well 
known  that  the  large  engineering  societies  shun  the  ques- 
tion of  the  status  of  the  engineering  profession  for  fear  of 
offending   members. 
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The  Derailment  of  an  Excnrslon  Train  on  the  Montieal- 
Chambly  branch  of  Central  Vermont  Ry..  about  4H  miles 
from  St.  Lambert.  Que.,  resulted  in  the  deaths  of  seven  per- 
sons on  Apr.  13.  The  telescoping  of  the  ends  of  the  de- 
railed coaches  is  reported  to  have  been  the  cause  of  most 
of  the  fatalities.  The  train  was  crowded  and  many  passen- 
gers  were   riding   on   the   platforms. 

The  Derailment  of  an  Electric  Car  on  a  pile  trestle  across 
the  Patapsco  River  at  Baltimore.  Md..  caused  the  death  of 
one  passenger  and  injuries  to  25  others  on  Apr.  8.  The 
trestle  was  about  12  ft.  high  and  the  water  but  4H  ft.  deep 
so  that  most  of  the  passengers  were  able  to  escape  with 
slight  injuries. 

An  ExpreHK  PuNfteneer  Train  AVaM  W'reolcell  l>>'  a  Snow- 
drift on  the  Union  Pacific  R.R..  2'i  miles  west  of  Cheyenne 
Wells.  Colo.,  on  .\pr.  K'.  The  train,  known  as  the  St.  Louis- 
Colorado  Limited,  was  drawn  by  two  large  locomotives.  The 
wreck  is  said  to  have  been  due  to  the  striking  of  a  drift  of 
heavy  snow  while  the  train  was  moving  at  about  20  miles 
per  hour:  the  pilot  of  the  leading  engine  was  torn  loose  and 
fell  under  the  forward  trucks,  throwing  the  locomotive  over 
on  its  side.  The  second  locomotive  was  also  overturned  and 
thrown  about  30  ft.  to  one  side  of  the  track.  The  first  three 
cars  were  derailed  but  remained  upright.  The  driver  of  the 
second  locomotive  was  killed  and  several  mail  clerks  and 
passengers    more    or   less   injured. 

.\  Premature  ExploMion  of  D.vnamite  being  used  to  All  some 
90  drill  holes  in  the  excavation  between  the  Miraflores  and 
Pedro  Miguel  Locks.  Panama  Canal,  caused  the  deaths  of  3 
laborers  and  injuries  to  23  others  on  Apr.  19,  according  to 
press  dispatches.  Reports  state  that  the  accident  occurred 
in  the  afternoon  after  about  21.000  lb.  of  the  explosive  had 
been  placed  in  the  drill  holes  and  warning  was  about  to  be 
given    the  workmen   to  retire   to  a   safe  distance. 

The  ExploHlon  of  the  French  .Vrmy  Balloon  ••Zodiac,"  near 
Noidy-le-Grande,  on  Apr.  17,  cau<ied  the  deaths  of  four  army 
officers  and  a  civilian.  According  to  newspaper  reports  the 
five  occupants  of  the  car  were  considerably  shaken  up  tefore 
the  explosion  occurred,  for  the  car  had  been  thrown  succes- 
sively against  a   chimney,  a  house  and  some  telegraph  wires. 

The  ElxploHlon  of  an  .Vmmonia  Tanic  at  one  of  the  plants 
of  the  Moore  lee  Co.,  Pensacola,  Fla.,  caused  the  death  of  four 
men  on  Apr.  10.  The  tank  Is  said  to  have  contained  approxi- 
mately 2000  gal.   of  ammonia. 

Steei  Sheet-PilInK  for  use  in  emergency  protection  of 
Mississippi  River  levees,  has  been  furnished  to  the  amount  of 
■/50  tons.  The  Carnegie  Steel  Co.  received  an  order  at  Its  Pitts- 
burgh oflBce  on  the  night  of  Apr.  7,  for  1250  pieces  of  sheet- 
steel  piling.  As  not  all  of  this  material  was  in  stock,  the 
beam  department  put  on  every  available  man  to  facilitate 
the  rolling  of  the  order,  and  It  was  loaded  on  twelve  cars 
at  noon.  Apr.  10.  A  special  train  left  Pittsburgh  at  5:13  p.m. 
the  same  day,  and  because  of  washouts  was  detoured  through 
West  Virginia,  arriving  In  Cincinnati  at  8:19  a.m.,  Apr.  12. 
The  shipment  reached  New  Orleans  at  3:15  a.m.,  Apr.  14,  and 
is  now  being  driven. 

The  State  Department  of  Efllclency  and  Economy  of  New 
York,  referred  to  In  our  editorial  columns  of  Feb.  20,  has 
been  provided  for  In  a  bill  signed  by  Governor  Sulzer  on  Apr. 
15.  The  New  York  "Times,"  of  Apr.  16,  quotes  the  Governor 
as  Hiiying  that  his  Commission  of  Inquiry  has  "fully  demon- 
strated that  the  business  and  the  financial  affairs  of  the 
state  have  been  conducted  without  system,  cxtruva.jpntly, 
and  with  divided  responsibility.  In  a  manner  which  would 
bring  bankruptcy  and  ruin  to  any  business  not  having  the 
resources  of  the  state."  A  commissioner  of  the  new  dipurt- 
ment  Is  to  bo  appointed  by  the  Governor  at  a  sal.iry  of  $12,- 
000  per  annum,  for  a  term  of  five  years.  The  commissioner 
la  to  have  the  power  to  Investigate  any  other  stiite  depart- 
ment having  to  do  with  the  business  methods  of  the  govern- 
ment. The  commissioner  Is  to  report  to  the  Governor  and 
to  the  heads  of  the  departments  plans  for  Improvement  In  the 
administration  of  their  offices.  The  commissioner  la  em- 
powered to  appoint  his  necessary  assistants  and  to  fix  their 
salaries. 

Another  bill  the  Governor  signed  on  the  same  day  creates 
a  .State  Board  of  Rstlmate.  the  duties  of  which  are  iilmlla- 
to  New  York  rily's  Board  of  ICHtlmale  and  Apportionment. 
II  Is  to  prepare  the  annual  budget  for  submission  to  the  I.eg- 
l."<lature.  The  hoard  will  ho  composed  of  the  Governor.  I,leu- 
lenant-Governor.  President  pro  tern  of  the  .Senate,  Chairman 
of  the  Senate  Finance  Committee,  the  .Speaker  of  lhi>  Ab- 
Membly,  thi-  Chalrmnn  of  the  Assembly  Ways  and  Means  Com- 
mittee, the  Controller,  the  Attorney  Ocnoral  and  the  Com- 
missioner  of    Elflelency  and    Economy. 


The  Bill  Giving  the  Minnesota  State  Hoard  of  Health  su- 
pervision of  water-supplios  and  sewage  disposal,  cunimented 
on  editorially  in  our  issue  of  Mar.  27,  1913.  has  been  with- 
drawn from  the  legislature  by  H.  H.  Harrison,  of  Stillwater, 
the  introducer  of  the  bill.  We  are  not  informed  as  to  the 
reason  for  its  withdrawal,  but  assume  that  it  was  because 
of  so  much  opposition  that  the  bill  seemed  certain  of  failuie. 
Apropos  of  our  suggestion  in  the  editorial  named  that  the 
support  of  the  local  engineering  societies  at  St.  Paul  and 
Minneapolis  might  have  been  or  might  be  secured  for  the 
bill,  we  have  been  informed  that  some  two  years  ago  the  bill,  or 
one  substantially  like  it,  was  taken  up  in  conference  with  a 
committee  of  the  Engineers  Society  of  St.  Paul,  which  com- 
mittee made  no  objection  to  the  bill.  It  w^as  also  laid  before 
members  of  the  Engineers  Society  of  Minneapolis,  who  did 
not  see  fit  to  support  the  bill.  We  are  also  informed  that  the 
bill  and  our  editorial  comments  upon  it  were  scheduled  for 
discussion  before  the  Engineers  Society  of  St.  Paul  on  Apr. 
14 — the  program  very  likely  having  been  arranged  before  the 
withdrawal   of   the   bill   from   the   legislature. 

The  CommixHion  Plan  of  City  Government  was  adopted  at 
Jersey  City.  N.  J.,  on  Apr.  15.  by  a  vote  of  11,422  for  to  711G 
against,  giving  a  majority  of  4306.  On  the  same  date  Bayonne 
and  three  other  New  Jersey  cities  in  Hudson  County  voted 
against  the  plan.  Bayonne  defeated  the  plan  by  a  majority 
of  295;  Hoboken  by  a  majority  of  403,  and  Union  Hill  by  a 
majority  of  824.  Candidates  for  the  five  commissionerships  at 
Jersey  City  will  be  nominated  at  a  pi'imary  to  be  held  on  ^lay 
13  and  the  election  will  be  held  on  June  10  following.  In  1911 
the  Commission  Plan  was  defeated  at  Jersey  City  by  a  vote 
of  13.068  to  11,585.  The  adverse  vote  in  1911  was  slightly  lesj 
than  the  favorable  vote  in  1913,  but  the  adverse  vote  this  year 
dwindled    considerably. 

Seventeen  .(inendments  to  the  Charter  of  Los  .Infceles. 
Calif.,  were  passed  on  by  popular  vote  on  Mar.  24,  and  all  but 
five  were  carried.  Of  the  four  defeated  amendments  one  was 
designed  to  make  the  park  commission  largely  independent 
of  the  city  council,  one  provided  for  a  return  to  ward  repre- 
sentation, with  15  ward  councilmen  and  6  elected  at  large.  In 
place  of  the  present  9  at  large,  and  one  fixed  the  salaries  of 
councilmen  so  elected.  Another  defeated  amendment  would 
have  created  an  electric  harbor  board,  largely  independent  of 
all  other  city  officials,  and  with  power  to  grant  40-year 
franchises.  In  opposition  to  this  harbor-board  amendment 
one  was  carried  which  provides  for  three  harbor  commission- 
ers, appointed  by  the  city  council,  and  with  franchise  safe- 
guards in  the  interests  of  the  people;  and  with  a  provision 
that  no  single  person  or  corporation  should  be  granted  more 
than  3000  ft.  water  frontage  unless  the  grant  be  authorlze.1 
by  a  referendum  vote,  and  even  then  the  limit  is  to  be  5000 
ft.  Other  amendments  enlarge  the  city's  municipal  owner- 
ship powers  and  permit  the  city  to  exercise  any  power  within 
the  right  of  any  other  California  city  "and  to  engage  in  any 
business  that  may  be  specifically  authorized  by  a  vote  of  the 
electors";  limit  all  franchises  to  21  years,  except  that  under 
certain  conditions  subways  and  elevated  railroads  may  be 
given  40-year  frane'.iises,  with  possible  10-year  extensions: 
give  the  city  council  ordinance  control  over  all  appointive 
boards  and  officers  except  the  civil  service  commission,  and 
charge  each  councilman  to  keep  posted  on  one  of  nine 
branches  of  the  city  business,  but  with  no  administrative 
powers:  require  dally  sessions  of  the  council  and  fix  the  sal- 
ary of  the  mayor  at  $4500  a  year  and  the  other  councilman  at 
$2400  each;  call  for  a  new  election  of  mayor  and  councilmen  In 
June  of  this  year;  and  abolishes  the  "I-os  Angeles  Municipal 
Newspaper." 

The   City  of  ChlcaKo'H   Share  of  Strert-Rallwny  Profltii  for 

1912.  Is  reported  to  be  $2,500,992,  which  ia  ?595,0-(S  more  than 
It  received  In  1911,  and  in  excess  of  any  year's  apportionment 
during  the  six  years  the  present  ordinance  has  been  In  force. 
The  total  amount  which  the  city  has  so  far  received.  Includ- 
ing the  present  year's  allowance.  Is  $10,334,200  which,  with 
accrued  Interest  of  some  $400,000.  makes  the  city's  special 
traction    fund    now    approximately    $10,730,000. 

The  Chicago  settlement  ordlnan<es  were  described  In  "Bn- 
ETlneering  News,"  Mar.  10.  1910,  and  Sept.  19,  1912.  It  will  be 
remembered  that  the  companies  arc  allowed  B%  on  an  agreed 
book  valuation  of  their  property,  after  Iheir  operating  ex- 
penses (Including  maintenance,  renewals,  accidents  ri'serve* 
and  taxes)  have  been  paid.  Then  the  net  return  is  dlvliled, 
GE','  going  to  the  city  and  45%  to  the  companies.  The  city's 
share  Is  placed  In  a  fund  for  the  purchase  and  construction 
of   railways. 

An   I'nuaual    Amount  of  'I'.vpholil  i-'evcr  nt  7.nneHv::ir,  Ohio, 

has    bi-en    reporteil    kIiui-    thi-    r iil    floodH   In    that    city.      The 

following  Information  has  I n  kliully  suppileil  to  us  by  W.  H. 

Dlttoc,  Chief  Engineer  of  the  Ohio  State  Board  of  nenllh.  un- 
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dei  ilate  of  April  17:  Durlnp:  the  pnst  throp  wfcks  27  cases 
of  typhoid  fever  have  heoii  leported  at  ZanesvlUi'.  It  Is  be- 
llovid  that  not  all  casts  have  been  rcpoited.  Moat  of  these 
II  poits  have  been  received  since  the  Moods.  Even  the  num- 
ber reported  Is  larger  than  the  normal  for  the  city.  Regard- 
less of  flood  conditions,  the  water-supply  at  ZanesvlUe  Is  of 
such  unsatisfactory  quality  as  to  cause  a  rather  steady  high 
typhoid  rate.  A  plant  for  treating  the  water-supply,  which  is 
drawn  from  the  Muskingum  River,  was  nearly  ready  for  op- 
eration on  Apr.  17.  It  will  consist  of  u  dissolving  tank  and 
three  1200-gal.  solution  tanks,  connected  with  a  constant- 
head  orifice  feed  tank.  The  solution  will  be  discharged  from 
the  feed  tank  through  a  grid  into  the  auction  well  of  the 
pumps.  The  plant  will  be  capable  of  treating  as  much  as 
11.000.000  gal.  per  day.  The  provisional  rate  of  treatment 
will  be  25  lb.  of  bleaching  powder  per  1,000,000  gal.,  or  one 
part  per  million   available   chlorine. 

Flood  Flon-H  In  IVew  York  Stnte  during  the  month  of 
March,  1913,  established  new  higli  records  at  many  points. 
The  following  table  gives  preliminary  results  of  the  maxi- 
mum discharge  at  various  points  determined  by  the  Water 
Resources   Branch   of   the   U.    S.    Geological    Survey: 

Max.  dia-  Drainage  Sec.-ft., 

.Station  char-^e  area  sq.mi. 

Hudson.    Spier    Falls 100.000  2.800  35.8 

Hudson.  North  Creek 2S.200  804  35.1 

Sacandaga.  Hadley    29.000  1.060  27.4 

Cattaraugus.  Versailles    25.000  4G7  53.fi 

Genesee.   Rochester    50.000  2. 360  21.2 

Genesee,    Jones'    Bridge 17,700  1.410  '           12.6 

Salmon.   Pulaski    lO.SOO  260  41.6 

Ausable.  Ausable    Forks 22.000  487  45.2 

Chemung,  Chemung   52.500  2.440  21.5 

Levels  are  no'w  being  run  by  U.  S.  Geological  Sui'vey  to 
determine  the  elevation  of  the  crest  of  floods  at  the  \arious 
gaging  stations. 

The  Flood  in  the  AliMslN.sl|i|»i  is  passing  down  the  i-iver  at 
a  slightly  higher  stage  than  the  record  flood  of  1912,  but  so 
far  the  levee  breaks  have  been  comparatively  few  and  the 
damage  by  overflow  slight.  On  Apr.  21.  the  stage  at  Natchez. 
Miss.,  well  below  the  flood  crest,  was  51.6  on  a  rising  river. 
The  previous  high  water  there  was  51.4  in  1912. 

Motor  Vehicle  Accidents  resulted  in  967  deaths  in  New 
York  State  in  the  two  years  1911  and  1912,  according  to 
the  report  made  by  the  Secretary  of  State  to  Governor  Sul- 
zer  on  Apr.  19.  Besides  this  number  killed.  6107  persons 
were  reported  seriously  injured.  In  the  Borough  of  Manhat- 
tan. New  York  City,  alone,  585  persons  have  been  killed  out- 
right and  406S  seriously  injured  since  1911. 

Bight  PropoMcd  LoM  Anseles  Bond  Issues  totaling  some 
$1S.OOO.OOO,  were  subjected  to  popular  vote  on  Apr.  15.  Only 
two  issues  were  carried:  $1,500,000  for  a  pipe  line  from  the 
end  of  the  Los  Angeles  Aqueduct  to  the  city  and  $2,500,000  for 
harbor  improvements.  The  defeated  issues  were  for  conduits 
to  carry  the  surplus  waters  of  the  Los  Angeles  Aqueduct  for 
sale  for  irrigation  purposes  (see  long  article  in  our  issue  of 
Mar.  13.  1913);  for  distribution  of  electric  current  generated 
by  the  aqueduct  hydro-electric  plant:  for  a  municipal  railway 
at  the  harbor:  for  a  city  hall  and  for  buying  a  piece  of  land 
for  municipal  purposes.  The  po"wer  bonds  had  a  heavy  actual 
majority,  but  it  was  just  under  the  legal  two-thirds.  The 
other  issues   that  failed  were  badly  beaten. 

Two  Very  LarKe  SteaniMhips  for  the  transatlantic  trade 
were  launched  during  the  past  fortnight.  The  "Vaterland," 
hitherto  announced  as  the  "Europa,"  of  the  Hamburg- Ameri- 
can line,  was  launched  on  Apr.  3  at  Hamburg,  and  the  "Aqui- 
tania"  of  the  Cunard  line,  was  launched  at  Glasgow  on  .Vpr. 
21.  These  two  ships  are  to  he  the  largest  vessels  in  the 
world  and,  with  the  Hamburg-American  liner  "Imperator," 
which  is  due  to  reach  New  York  on  her  maiden  voyage  some 
time  in  May  or  June  of  this  year,  will  be  the  only  vessels  over 
900  ft.  in  length  entering  New  York  harbor.  It  will  be  re- 
membered that  the  present  agitation  in  New  York  for  1000-ft. 
piers    is   based    entirely   on   the   coming  of   these   vessels. 

Below  is  given  a  tabular  statement  of  the  dimensions  of 
these  three  ships,  the  White  Star  liner  "Olympic,"  the  present 
largest  ship  in  service,  and  the  "Mauretania,"  only  recently 
the   record   holder 

Gross  Length,      Breadth, 

Ship  tonnage  ft.  ft.                Date 

"Mauretania"     32  000  760  SS                  1907 

"Olympic"    45.000  883  92                  1911 

"Imperator"    50.000  900  96^              1913 

"Aquitania"   50.000  901  97  Building 

"Vaterland"    50,000+  950  100  Building 

The  Cunard  liners  "Mauretania"  and  "Aquitania"  are  much 
faster   than   any   of  the  other   three   ships   noted   in   the   table. 
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e    United    .State 
1    by    President    Wilson 

Mr.  M.  F.  Porter.  Jun.  Am.  .Soc.  C.  K.,  and  a  erndiinte  In 
civil  engineering  of  Cornell  University.  Class  of  1905.  has 
been    elected    -Vlderman    In    Chicago.    111. 

Mr.  Julian  Griggs,  M.  Am.  Soc.  C.  E.,  formerly  Chief  Engi- 
neer of  the  Lancaster  Traction  &  Power  Co.,  Columbus,  Ohio, 
has  been  made  City   Engineer  of  Lancaster.   Ohio. 

Mr.  Ira  L.  Burllngame,  for  several  years  General  Superin- 
tendent of  the  Terminal  Railroad  Association  of  St.  Louis, 
Mo.,    has    been    promoted    to    be    General    Manager. 

Mr,  Paul  D.  Cook,  Assoc.  M.  Am.  Soc.  C.  E.,  announces  that 
he  has  opened  an  office  for  general  practice  as  a  consulting 
engineer,  with  offices  at  513  United  Bank  Bldg..  Sioux  City. 
Iowa. 

Mr.  F.  M.  BIsbee,  M.  Am.  Soc.  C.  E..  Engineer  of  the  West- 
ern Lines  of  the  Atchison.  Topeka  &  Santa  F^  Ry..  at  La 
Junta.  Colo.,  has  been  promoted  to  be  Chief  Engineer  of  the 
Western  Lines. 

Mr.  S.  W.  Greenland,  Assoc.  Am.  Inst.  E.  E.,  Assistant 
General  Manager  and  Purchasing  Agent  of  the  Fort  Wayne 
&  Northern  Indiana  Traction  Co.,  has  been  promoted  to  be 
General    Manager. 

Mr.  Henri  Camp,  Civil  Engineer,  has  been  appointed  Secre- 
tary of  the  International  Association  of  Tramways  and  Light 
Railways,  with  offices  at  Brussels,  Belgium.  He  succeeds  the 
late    Paul    t'Serstevens. 

Mr.  W.  R.  Roof  has  been  appointed  Engineer  of  Bridges 
and  Buildings  of  the  Chicago  Great  Western  R.R.,  with  head- 
quarters at  Chicago,  111.,  succeeding  Mr.  C.  Chandler,  re- 
signed,  as  noted  elsewhere. 

Mr.  C.  E.  Douglas,  formerly  Special  Engineer  In  charge 
of  construction  and  betterments  of  the  Northwestern  Penn- 
sylvania Railway  Co.,  Meadville.  Penn.,  has  been  promoted  to 
be  Chief   Engineer  of  the   track  and  roadway  department. 

Mr.  Thomas  W.  Walsh,  formerly  Assistant  Superintendent 
of  the  Oregon-Washington  R.R.  &  Navigation  Co..  at  Spo- 
kane. Wash.,  has  been  promoted  to  be  Superintendent  of  the 
newly  created  division  with  headquarters  at  La  Grande.  Ore. 

Mr.  A.  M.  Hunt.  M.  Am.  Soc.  M.  E..  Consulting  Engineer. 
San  Francisco.  Calif.,  has  been  appointed  Chief  of  the  de- 
partment of  machinery  of  the  Panama-Pacific  International 
Exposition.  Mr.  G.  W.  Danforth  is  Assistant  Chief  of  the 
department. 

Mr.  Hugh  Wilson.  Assistant  Superintendent  of  the  North- 
western Pacific  R.R.,  has  resigned  to  become  Inspector  for 
the  California  State  Railroad  Commission.  Mr.  Wilson  gradu- 
ated in  civil  engineering  from  the  University  of  Nebraska 
and  was  at  one  time  Assistant  Engineer  on  the  Missouri 
Pacific   Ry. 

Mr.  Waldo  Arnold  Layman.  F.  Am.  Inst.  E.  E..  President 
and  General  Manager  of  the  Wagner  Electric  Co..  St.  Louis. 
Mo.,  has  been  elected  President  of  the  National  Metal  Trades 
Association.  Mr.  Layman  graduated  from  Rose  Polytechnic 
Institute  in  1892.  and  has  been  with  the  Wagner  Electric  Co. 
ever   since. 

Mr-.  L.  B.  Wickersham  has  been  appointed  Chief  Electrical 
Engineer  of  the  Oregon  Electric  Ry.  and  the  United  Rys.. 
Portland.  Ore.  The  other  engineering  duties  of  Mr.  Wicker- 
sham. who  has  hitherto  been  Chief  Engineer,  will  be  as- 
sumed by  Mr.  A.  M.  Lupfer,  M.  Am.  Soc.  C.  E..  Chief  Engineer 
of  the  Spokane.  Portland  &  Seattle,  the  Oregon  Trunk  and 
the  Spokane  &  Inland  Empire  Rys. 

Mr.  R.  A.  Rutledge.  formerly  Assistant  Chief  Engineer  of 
the  Gulf.  Colorado  &  Santa  F6  Ry.,  at  Galveston.  Tex.,  has 
been  promoted  to  be  Chief  Engineer  of  the  Eastern  Lines  of 
the  Atchison.  Topeka  &  Santa  F^  Ry.  System,  with  head- 
quarters at  Topeka.  Kan.,  succeeding  Mr.  C.  F.  W.  Felt.  M. 
Am.  Soc.  C.  E..  whose  appointment  as  Chief  Engineer  of  the 
entire  Santa  P6  System  was  announced  in  our  columns  of 
Apr.    3. 

Governor  S.  M.  Ralston,  of  Indiana,  has  appointed  the 
following  members  of  the  newly  created  State  Public  Utility 
Commission:  JMr.  Thomas  Duncan,  of  Princeton.  Ind..  a  former 
attorney  of  the  Southern  Ry. :  Mr.  James  L.  Clark,  of  Dan- 
Mr.  Charles  J.  Murphy,  a  land  owner  and  stock  raiser,  of 
Brookston.  Ind..  who  graduated  in  civil  engineering  from 
Purdue  University  in  1S93:  Mr.  John  F.  McCIure  and  Mr. 
Ville,  Ind.,  a  former  attorney  of  the  New  York  Central   Lines; 
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Frank  E.  Payne,  members  of  the  present  State  Railroad  Com- 
mission, which  is  to  be  replaced  by  the  Public  Utilities  Com- 
mission on  Alay  1. 

Mr.  C.  Chandler,  formerly  Engineer  of  Bridges  and  Build- 
ings of  the  Chicago  Great  Western  R.R.,  has  been  ap- 
pointed Assistant  Bridge  Engineer  of  the  Illinois  Central 
R.R.,  at  Chicago,  succeeding  Mr.  Marco  Johnson,  Assoc.  M. 
Am.  Soc.  C.  E.,  promoted  as  noted  in  our  issue  of  Apr.  10. 
Mr.  Chandler  was  educated  at  Swarthmore  College  and  be- 
gan railway  work  in  1S97  as  a  draftsman  in  the  bridge  and 
building  department  of  the  Illinois  Central  R.R.  In  1902 
he  was  promoted  to  be  Chief  Draftsman,  which  position  .he 
held  for  eight  years,  resigning  in  1910  to  become  Engineer 
of  Bridges  and  Buildings  of  the  Chicago  Great  Western  R.R. 

Mr.  William  B.  Fuller,  M.  Am.  Soc.  C.  E..  of  Johnson  & 
Fuller,  Consulting  Engineers,  New  York  City,  who  since 
November,  1911,  has  been  Chief  Engineer  of  the  Mexican 
Northern  Power  Co.,  Ltd.,  with  headquarters  at  Santa  Rosa- 
lie, Chihuahua,  Mexico,  is  a  captive  in  the  hands  of  Mexican 
bandits  and  is  being  held  for  a  ransom  of  several  thousand 
dollars,  according  to  press  dispatches.  Mr.  Johnson  has  as 
yet  been  unable  to  confirm  the  report  as  it  is  impossible  to 
get  in  telegraphic  communication  with  Mexico.  Readers  of 
"Engi*ieering  News"  will  remember  Mr.  Fuller's  very  inter- 
esting article,  printed  in  our  columns  of  May  23,  1912,  on 
"Dam    Building  and    Bullet   Dodging"   in  Mexico. 

Mr.  L.  F.  Lonnbladh,  former  Chief  Engineer  and  Superin- 
tendent of  the  Tennessee  Central  R.R.,  has  been  appointed 
Engineer  of  Maintenance-of-way  of  the  Missouri,  Kansas  & 
Texas  Ry.,  with  office  at  Parsons,  Kan.,  succeeding  Mr.  F. 
Ringer,  promoted  as  noted  in  our  issue  of  Mar.  20.  Mr.  Lonn- 
bladh was  born  in  Sweden,  1S77,  and  graduated  from  the 
Boras  Technical  College  of  Sweden  in  1S98.  For  four  years 
following  he  was  on  railway  location  and  construction  work 
in  Sweden,  coming  to  the  United  States  in  1902.  He  was 
OfRee  Engineer  during  the  building  of  the  Tennessee  Cen- 
tral R.R.  He  was  promoted  through  the  grades  of  Assistant 
Engineer  and  Engineer  of  Construction  to  that  of  Chief  En- 
gineer in  1904.  For  a  short  time  he  was  Assistant  Superin- 
tendent of  Construction  of  the  Southern  Ry.,  but  returned  to 
the  Tennessee  Central  R.R.,  where  in  addition  to  his  duties 
of  Chief  Engineer  he  also  assumed  those  of  the  operating 
department  as  Superintendent,  In  1912. 

Mr.  D.  L,.  Turner,  M.  Am.  Soc.  C.  E.,  for  several  years  Chief 
of  the  Bureau  of  Transit  Inspection  and  Engineer  of  the 
7th  division  of  subway  construction,  has  been  promoted  to 
be  Deputy  Engineer  of  Subway  Construction  of  the  Public 
Service  Commission  of  New  York,  First  District.  Mr.  Tur- 
ner graduated  from  the  Rensselaer  Polytechnic  Institute  in 
1891,  and  from  1893  to  1901  he  was  Instructor  in  surveying, 
railway  location  and  construction  and  hydraulics  at  Harvard 
University.  He  also  inaugurated  the  Harvard  Engineering 
Summer  Camp  and  established  and  conducted  the  present 
camp  at  Squam  Lake,  N.  H.  During  the  same  period  he  was 
engaged  In  the  general  practice  of  engineering.  From  1901 
to  1907  he  was  attached  to  the  engineering  staff  of  the  New 
York  City  Rapid  Transit  Commission,  first  as  Assistant  En- 
gineer and  finally  as  Division  Engineer  on  the  executive  staff 
of  the  Chief  Engineer.  From  1907  to  date  Mr.  Turner  has 
been  attached  to  the  engineering  staff  of  the  Public  Service 
Commission.  As  Chief  of  the  Bureau  of  Transit  Inspection 
he  originated  and  formulated  methods  of  supervising  the  op- 
erations of  the  various  street  railways  under  the  Commis- 
sion's Jurisdiction,  and  as  Division  Engineer  he  was  to  have 
direct  charge  of  subway  work  aggregating  aljout  $30,000,000 
in   estimated  cost. 
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William  M.  Douglas.  M.  Am.  Soc.  M.  E.,  of  Allenlown, 
Penn..  dl.'d  Apr.  II,  aged  61  years.  Mr.  Douglas  was  former- 
ly AsslHlant  General  Superintendent  of  the  American  Steel 
&  Wire  Co. 

Jacob  Friday,  founder  and  for  many  years  President  of 
the  Friday  Construction  Co.,  of  PittsburMh,  Penn.,  died  at 
his  home  In  that  city  on  Apr.  16.  He  was  born  in  the  canton 
of  .St.  Gaul  In  Swltz«-rlund  In  1843.  He  came  to  America  when 
he  WUH  23  years  old  and  soon  I'lilered  business  as  a  contrHctor 
on  municipal  work  In  Pittsburgh.  Lati'r  he  took  contracts 
for  work  under  the  United  Stales  Govi-rnment,  his  last  large 
undertaking  being  the  rr>nHlruotlon  of  harbor  Jittles  at 
Charleston,  S.  C  A  few  years  ago  hi-  organlzi'd  the  Friday 
Construction  Co.;  three  sons  nHSoclated  with  their  father  have 
since    died.      He    leaves    u    widow    and    three    daughtera. 


N.^TIONAL  CONFERENCE  ON  CITY   PLANNING. 

Mav  5-7.  .-Vnnual  conference  at  Chicago.  111.  Secy.,  Flavel 
Schurtleff,    19   Congress   St.,    Boston.    Mass. 

GAS,  ELECTRIC  AND   STREET  RAILWAY  ASSOCIATIOX  oF 
OKLAHOMA. 
Mav     G-S.       Annual     convention     at      Oklahoma     City.      nkla. 
Secy.,   H.    V.    Bozell,   Norman,   Okla. 

AIR  BR.A.KE  .ASSOCIATION 

May  6-10  .-Annual  convention  at  St.  Louis,  Mo.  Secy.,  F.  M. 
Nellis.    53    State   St.,    Boston,    Mass. 

SOUTHWESTERN  WATER  WORKS  ASSOCIATION. 

Mav  12-14.      .Annual  convention  at   Ft.   Worth.  Texas.     Secy., 

E.  L.  Fulkerson.    Waco,   Tex. 

NATURAL  GAS   ASSOCIATION   OF  AMERICA. 

Mav  20-22.  .Annual  meeting  at  Cleveland,  Ohio.  Secy.,  N. 
W.  Gifford,   26   Central  Square,   East  Boston,   Mass. 

SOUTHWESTERN  ELECTRICAL  AND  G.AS  ASSOCI.ATION. 
Mav    21-24.       Annual    meeting    at    Galveston,    Texas.       Secy., 
H.   S.    Cooper.    405    Slaughter   Bldg..    Dallas,    Texas. 
N.ATIONAL    ASSOCIATION    OF    MANUFACTURERS. 

Mav  19-21.  Annual  meeting  at  Detroit,  Mich.  Secv.,  G.  S. 
Boudinot.  30  Church  St..  New  York  City. 

AMERICAN  ASSOCIATION  OF  DEMURRAGE    OFFICERS. 
Mar.    20-23.      Annual    meeting    at    Chicago,    111.      Secy.,   A.    G. 
Thomason,   S34  Old  South  Bldg.,   Boston.  Mass. 

-AMERICAN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

May  20-23.  Spring  meeting  at  Baltimore,  Md.  Secv.,  C.  W. 
Rice,   29   W.   39th  St.,   New   York  City. 

INTERNATION.AL  RAILWAY  FUEL  .ASSOCIATION. 

May  21-24.  Annual  meeting  at  Chicago,  111.  Secy.,  C.  G. 
Hall,   922  McCormick  Bldg.,  Chicago,  111. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL.      AND 
STEAM   ENGINEERS. 
May    22-24.       Annual    meeting    at    Springfield,    Ohio.       Secy., 

F.  E.    Sanborn,    Columbus,    Ohio. 

MASTER  BOILER   MAKERS'   ASSOCIATION. 

May  26-29.  Annual  meeting  at  Chicago,  111.  Secy.,  Harry  V. 
Vought,    96   Liberty   St.,    New    York    City. 

NATIONAL  ELECTRIC  LIGHT   ASSOCIATION. 

June  2-6.  Annual  convention  at  Chicago,  111.  Secy.,  T.  C 
Martin,    29    W.    39th    St,   New    York    City. 

TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 

June  17-19.  Annual  meeting  at  Los  Angeles.  Calif.  Secy., 
John    F.    Mackie,    7122    Stewart    Ave.,    Chicago.    111.       . 

AMERICAN  RAILWAY  MASTER  MECHANICS'  ASSOCIATION. 
June  11-13.     Annual  convention  at  .Atlantic  Citv,  N.  J.     Secv.. 
J.   W.   Taylor,   Old   Colony   Bldg..   Chicago,    111 

MASTER  CAR   BUILDERS'   .ASSOCI.ATION. 

June  16-18.  -Annual  convention  at  Atlantic  Citv.  N.  J. 
Secy..  J.   W.  Taylor,    390   Old  Colony   Bldg.,  Chicago,  111. 

AMERICAN    WATER-WORKS    ASSOCIATION. 

June  23-28.  Annual  meeting  at  Minneapolis,  Minn.  Secy., 
J.    M.    Diven,   Troy,   N.   Y. 

AMERICAN   SOCIETY    FOR   TESTING    MATERIALS, 

June  24-28.  Annual  convention  at  Atlantic  City,  N.  J.  Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

EnBlneerx'  Society  of  Westi-rn  PrnnMylvnnln — The  ninth 
anniversary  of  the  founding  of  the  society  was  celebrated  by 
a  large  and  enthusiastic  gathering  on  the  evening  of  Mar. 
29,  at  Harrlsburg,  Penn.  The  principal  aim  of  the  meeting 
was  to  raise  further  funds  toward  the  purchase  of  new  ii'iar- 
ters.  The  subscription  for  this  purpose  at  the  end  i.f  the 
meeting  amounted  to  well  over  $5000. 
Eng.   Soc.   Proc.   N.R. 

.VmiTlenn  Society  of  Mcflinnleiil  KnglneoK — The  .-prln;? 
ballot  for  new  members  contains  605  names,  the  largest  on 
any  ballot  list  In  the  history  of  the  Society.  Of  the  total  num- 
ber, 320  are  for  election  to  mi  mbership,  58  for  promotion  to 
the  Membership  grade  from  lower  grades,  40  for  election 
as  Associates   and    187    for   election   as   Juniors. 

Amprlonn  Iniitltute  of  KiectrlrnI  KuKlnrrrN — A  convention, 
which  was  attended  by  over  300  members,  was  held  In  Pitts- 
burgh, Penn..  Apr.  18-19.  A  demonstration  of  Hrst-ald-lo-the- 
Injured  In  cases  of  electrical  shock  was  given  by  A.  H.  Klser, 
of  the  Pittsburgh  Coal  Co.  Papers  were  read  by  H.  C.  Eddy. 
Contract  Agent  of  the  American  Gas  ,%  Elc'Ctrle  Co.,  of  NeW 
York  City;  J.  S.  Jenks,  Assistant  c.eneral  Munagi-r  of  th« 
West  Penn  Traction  &  Water  Power  Co.,  of  Pittsburgh;  H.  H, 
Clark,  of  the  United  States  Bureau  of  Mines,  Plllsburgh;  J.  W. 
Hopwood.  Master  Mechanic  of  the  United  Coal  Co.,  PIttsburRh; 
C.  W.  Beers,  Electrical  Knglneer  of  the  Lehigh  Valley  Cool 
Co.,  Wllkos-Barre,  Penn.,  and  F.  B,  Crosby,  of  the  Oenerftl 
Electric  Co.,  Schenectady,  N.  Y.  President  R.  D.  .Mershon  pre- 
sided at  the  opening  session,  but  later  surrendered  thi-  chair 
to  George  R,  Wooil,  Consulting  Engineer  of  the  Herwlnd- 
Whltc  Coal    Co.,   of   Philadelphia,    Penn. 
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L'ssful  contractor 


cKajcllnK;  worli  atlveitlscci   In   Knglneering  News.     +  Ijenotca  contract  awarded.     The  namca  of  buc- 
set   in  CAPITALS. 


R.VILWAYS 

^ronnAylrnnln — ChambersburB  &  Shippenaburg  Ry. — Bids 
will  be  iccciv.Hl  at  the  otticc  of  the  President,  Charabersburg 
&  Shippenshurg-  Ry.  Co.,  ChambersburK.  Penn.,  until  8:30  p.m., 
May  12,  tor  the  pri-aduation,  track  laying  a,nd  ballasting,  ma- 
sonry and  culverts  for  the  ixteiision  from  Red  Kridgc  Park, 
Franklin  County,  I'enn.,  to  .Shippensburg,  Cumberland  County, 
approximately  S.4  miles.  I'lan.s  and  specifications  can  be 
seen  at  the  office  of  the  EnKineer,  Bard  Bldg.,  East  Market 
St.,  Chambersburg.     Noted  Apr.   10. 

PennMylvnnia- — Moshannon  Central  R.R. — This  company  has 
been  incorporated  for  the  construction  of  a  railroad  in  Rush 
Township,  Centre  County.  C.  H.  Rowland,  Phillipsburg,  N.  J., 
is  interested. 

♦Pennsylvania  R.R. — This  company  has  awarded  the  con- 
tracts for  the  construction  of  its  proposed  cutoff  from  near 
Glyndon  to  Lovell's  Station.  The  McGRATH  CONSTRUCTION 
CO.,  Philadelphia,  Penn..  secured  the  contract  for  the  south 
half  of  the  work,  and  the  UUQUESNK  CoNTRAi'TINO  CO., 
Pittsburgh.  Pen.,  for  the  north  half.  The  cutoff  will  be  about 
11   miles   in   length. 

West  Vlriflnin — Baltimore  &  Ohio  R.R. — This  company,  it 
is  reported,  will  construct  10  miles  of  railroad  from  Orleans 
to  Paw  Paw,  W.  Va.  The  work  has  been  estimated  to  cost 
$8,000,000.  Several  tunnels,  one  3500  ft.  in  length,  will  be 
built  and  two  concrete  bridges  "will  be  constructed  across  the 
Potomac  River.      P.   L.   Stuart,   Baltimore,  Md.,   is  Ch.   Engr. 

♦West  VlrBlnta — Chesapeake  &  Ohio  Ry. — The  contract  has 
been  awarded  to  BALLARD.  HERRING  &  SEVERER,  Cat- 
lettsburg,  Ky.,  and  Huntington.  W.  Va..  the  contract  for  the 
construction  of  a  22-mile  extension  of  the  Chesapeake  &  Ohio 
Ry.  from  the  mouth  of  Beaver  Creek  to  Steel's  Branch  in 
Jackson    County,    at    $300,000. 

IMor4h  Carolina — Seaboard  Air  Line  Ry. — This  company  has 
appropriated  $2,500,000  for  improvements  to  its  system.  The 
most  important  work  to  be  done  is  the  double-tracking  of 
its  North  Carolina  Division  from  Raleigh  to  Hamlet,  N.  C. 
Improvements  will  also  be  made  at  the  yards  at  Raleigh,  Rich- 
mond. Va.,  and  Monroe.  N.  C.  and  at  Tampa  and  Fernandina, 
Fla.     W.   D.   Faucette,   Portsmouth,  Va.,    is  Ch.   Engr. 

UeoTgla — Greene  County  R.R. — This  company  is  consid- 
ering the  extension  of  its  line  from  Bostwick,  Ga..  to  Monroe, 
Ga.,  and  from  Monroe  to  Loganville.  Ga.  The  company  now 
operates  a  line  from  Appalachee  to  Bostwick.  W.  G.  Branan, 
Atlanta,  Ga.,   is  Vice-Pres.  and  Gen.   Mgr. 

Bainbridge  &  Northeastern  Ry. — We  are  officially  advised 
that  this  company's  application  to  issue  $1,500,000  of  bonds 
for  the  construction  of  a  railroad  to  connect  Pelham,  Bain- 
bridge and  Hardaway,  Pla..  has  been  denied  by  the  Railroad 
Commission   of  Georgia.     Campbell    Wallace,   Secy. 

fieoreia — Brinson  Ry. — This  company  is  planning  for  the 
extension  of  its  line.  L.  B.  Ackerman,  Springfield,  Ga.,  is  Ch. 
Engr.  As  planned  the  line  will  be  extended  to  Washington, 
Ga..   through  Thomson. 

Florida — A  company  with  a  capital  of  $350,000  is  being 
organized  for  the  purpose  of  constructing  a  railroad  in  Lee 
County.  It  will  be  13  miles  in  length.  W.  G.  Langford,  Fort 
Myers.   Fla.,   is   interested. 

Alabama — Illinois  Central  R.R. — This  company,  it  is  re- 
ported, has  started  surveys  for  the  construction  of  a  line  from 
near  River  Bridge  to  Montgomery,  Ala.,  about  107  miles.  As 
planned  the  line  will  pass  through  Monroe.  Wilcox.  Lowndes 
and  Montgomery  Counties  and  run  through  the  towns  of  Cam- 
den and  Havneville,  Ala.  A.  S.  Baldwin,  Chicago,  111.,  is  Ch. 
Engr. 

+Gulf.  Florida  cS:  Alabama  Rv. — This  company  has  awarded 
the  contract  to  J.  T.  MCCARTHY  CO..  Gainesville,  Pla.,  for  the 
grading  for  the  construction  of  its  proposed  20-mile  extension 
from  Local  north  into  Monroe  County. 

LoulHana — Monroe,  Louisana  &  Gulf  Ry. — This  company 
has  filed  its  charter  for  the  const»uction  of  a  railroad  from 
Monroe,  La.,  to  Winnfield,  La.  The  company  is  capitalized  at 
$1,000,000.  Financial  arrangements  have  been  made,  it  is  re- 
ported, for  the  completion  of  the*  new  line.  J.  M.  Parker,  New 
Orleans.   La.,  is   Pres- 

Lioulslana — Southern  Pacific  Co. — This  company  is  con- 
sidering the  construction  of  a  branch  line  from  Lafayette  to 
Abbeville,  La.     W.  Hood,  San  Francisco.  Calif.,   is  Ch.    Engr 

+Kentuoky — Elkhorn  &  Beaver  Creek  R.R. — This  company 
has  awarded  the  contract  to  W.  W.  BOXLEY  &  CO..  Roanoke, 
Ta..  for  the  construction  of  the  first  seven  miles  of  its  line. 
The  road  is  owned  bv  the  Elkhorn  Fuel  Co.  J.  A.  Clarke, 
Fairmont,    W.    Va..    is    Pres. 

Kentucky — Rockcastle  R.R. — This  company  has  decided  to 
construct  its  proposed  line  from  McKee  to  East  Bernstadt. 
a  distance  of  about  20  miles,  instead  of  from  McKee  to  Living- 
stone. The  former  route  will  give  an  easier  grade.  C.  C. 
Williams,    Mount    Vernon,    Ky.,    is    interested. 

Iowa — Chicago.  Milwaukee  &  St.  Paul  Ry. — This  company 
has  awarded  the  contract  to  the  'X^'alsh  Construction  Co.. 
Davenport,  Iowa,  for  the  necessary  grading  for  second-track 
work  between  Elberon  and  Capron.  Iowa.  The  work  will 
require  the  removal  of  about  750.000  cu.yd.  of  earth.  C.  F. 
Lowell,    Chicago.    111.,    is    Ch.    Engr. 

Arkanxas — R.  Carnahan.  Louisville,  Ky..  who  plans  the  de- 
velopment of  a  timber  property  in  Arkansas,  will  arrange  for 


the  construction  of  a  railway  Into  his  land  from  the  main 
line  of  the  St.  Louis  Southwestern  Ry.  Co.  His  olllce  Is  In  the 
Kenyc  n   Building,  Louisville,  Ky. 

Tf.i:aH — Abilene  &  Southern  Ry. — This  company  Is  con- 
sidering the  construction  of  an  extension  of  Its  line  from  Ham- 
lin to  Matador,  Tex.,  a  distance  about  100  miles.  Percy  Jones 
Abllen  ^    Tex.,    Is  Ch.   Engr. 

TexaH-Wltchlta  Falls  &  Southern  Ry.  (Missouri,  Kansas 
&  Texas  Ry. — This  company.  It  Is  reported,  has  started  sur- 
veys for  the  construction  of  Its  proposed  extension  south  from 
Newcastle  to  Cisco,  Tex.  A.  M.  Acheson,  Wichita  Palls,  Tex., 
Is   Ch.   Engr. 

TexaH — The  construction  of  a  railroad  from  Aransas  Pass 
to  San  Antonio,  Tex.,  is  under  consideration.  Jesse  Gandy, 
Broken    Bow,   Neb.,    Is  interested. 

Oklahotna — Oklahoma.  New  Mexico  &  Pacific  Ry. — This 
company  will  probably  award  contracts  for  the  construction 
of  its  proposed  line  west  from  Ardmore  west  through  Lone 
Grove,  Hewitt.  Cornish  and  Waurlka  to  Bvers,  Tex.,  connect- 
ing with  the  short  line  from  Byers  to  Wichita  Falls.  Jake  L. 
Hamon,   Lawton,   Okla.,   is    Pres. 

Colorado — Denver  &  Rio  Grande  R.R. — This  company  has 
completed  and  submitted  to  its  directors  the  plans  for  the 
following  improvements:  The  extension  of  the  Salt  Lake  Divi- 
sion from  Helper,  131  miles;  the  extension  from  Minturn  to 
Salida,  86  miles,  and  the  electrification  of  the  lines  of  Ten- 
nessee Pass  and  Soldier  Summit.  C.  A.  Blake,  Salt  Lake  City, 
Utah,   is   Div.    Engr. 

AVaNhlngton — Willapa  Bay  Eastern  Ry.  (Oregon-Washing- 
ton R.R.  &  Navigation  Co.) — This  company  has  been  incor- 
porated to  construct  a  line  from  Lincoln  Creek,  four  miles 
west  of  Centralia.  Wash.,  to  Raymond  and  South  Bend,  on 
Willapa  Harbor.  The  capital  is  $2,000,000.  The  incorporators 
are  W.  H.  Boyle,  P.  T.  Merritt  and  C.  P.  Bisset,  all  of  Seattle, 
Wash. 

Washineton — Anacortes  &  Eastern  Ry. — This  company  has 
been  organized  for  the  purpose  of  constructing  a  railroad 
from  Marches  Point,  opposite  the  citv  of  Anacortes,  Wash.,  to 
Mount    Vernon,    Wash.      Capital.    $1,000,000. 

California — Stockton  Terminal  &  Eastern  Ry.  Co. — This 
company  has  been  granted  permission  to  issue  $345,000  of 
bonds  for  the  purpose  of  extending  its  line  from  the  present 
terminus  in  Stockton  to  Stockton  Channel;  for  the  improve- 
ment of  the  line  from  Stockton  to  Bellota;  and  for  the  exten- 
sion of  the  line  from   Bellota  to  Jenny   Lind. 

Mount  Tamalpias  &  Muir  Woods  R.v. — This  company  is 
considering  the  construction  of  its  proposed  line  from  West 
Point  to  Bolinas  at  a   cost   of  about   $500,000. 

BritlHh  Columbia — Kettle  Valley  Ry. — This  company  will 
soon  ask  for  bids  for  the  construction  of  a  section  of  its 
railway  between  the  summit  of  the  Hope  Mountains  down  the 
valley  of  the  Coquehalla  River  to  Hope.  A  IBOO-ft.  tunnel 
will  be  driven  at  a  point  20  miles  east  of  Penticton,  E.  C. 
A.    M.    McCulloch,    Penticton,    B.    C,    is    Ch.    Engr. 

+Cana4la — National  Transcontinental  Ry. — This  company 
has  awarded  the  contract  to  T.  DALY,  Montreal,  Que.,  for  the 
completion  of  the  Levis-New  Brunswick  section  of  this  com- 
pany's line.     The  section  is  about  190  miles  in  length. 

California — Atchison,  Topeka  &  Santa  Ff  Ry. — This  com- 
pany, it  is  reported,  has  secured  right-of-way  for  the  con- 
struction of  its  proposed  150-mile  line  to  branch  off  near 
Visalia,  Calif.,  and  connect  with  Bakersfield,  Calif.  G.  W. 
Harris.    Los   Angeles,   Calif.,   is  Ch.   Engr. 

ELECTRIC  R.VILWAYS 

Banftor,  MaInO — The  Bangor  Ry.  &  Electric  Co.  has  been 
granted  a  25-year  renewal  of  its  truckage  rights  in  Bangor 
and  will  at  once  proceed  to  expend  about  $300,000  on  exten- 
sions of  and  improvements  to  its  system.  C.  H.  Johnson, 
Bangor,   is  Supt.    Ry. 

FHchburg.  MasM. — The  Pitchburg  &  Lowell  St.  Ry.  Co., 
which  has  19  miles  of  track  from  Ayer  to  Lowell,  has  been 
taken  over  by  a  syndicate  of  Pitchburg  men.  The  new  own- 
ers plan  extensive  improvements  on  the  line  from  Ayer  to 
Lowell.     H.  T.  Wallace  and  George  N.  Proctor  are  interested. 

.Anxonla,  Conn. — The  Connecticut  Co.  has  been  granted  a 
franchise  to  double-track  its  line  in  Ansonia.  J.  K.  Punder- 
ford.  New  Haven,  is  Gen.  Mgr. 

Collinirdale.  Penn — The  Philadelphia  &■  Garrettford  St. 
Ry.  Co,  is  considering  tile  extension  of  its  I'ne  from  Colling- 
dale  to  Polcroft  and  the  Darby  Creek.  H.  H.  Aikens,  Upper 
Darby.  Is  Vice-Pres. 

Baltimore.  Md. — The  United  Rys.  &  Electric  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  extend  its  Monument 
St.  line  to  Orangeville.  T.  A.  Cross,  Continental  Trust  Bldg., 
is    Gen.    Mgr. 

Hagerstown,  Md. — The  Hagerstown  Electric  Ry.  Co.  is 
considering  plans  for  the  extension  of  its  line  to  Mont  Alto. 
Penn..  and  eventually  to  Gettysburg.  Penn.  Franz  von 
Schilling.    Hagerstown.    is   Gen.    Mgr.   and    Pur.    Agt. 

Plans  are  being  considered  by  L.  O.  Davis,  of  Harrisburg, 
Penn..  and  John  R.  Bear,  of  Philadelphia.  Penn..  for  the  con- 
struction of  an  electric  railway  from  Hagerstown  to  Clear 
Springs,    about    12    miles. 

Fairmont.  \V.  Va. — The  Buckhannon  &  Northern  Rv.  Co. 
has   applied   to   the   City    Council   for   a   franchise   to    construct 
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and  operate  a  street  railway  in  the  First  Warl  of  Fairmont. 
S.    D.    Brady    is   Ch.    Engr. 

Homexteail.  Fla. — Steps  are  being  taken  toward  the  organ- 
ization of  a  company  for  the  purpose  of  constructing  an  in- 
terurban  railway  from  Homestead  to  Palm  Beach.  Fredericlv 
H.  Rand.  Xathan  A.  Cole.  H.  G.  Ralston  and  R.  E.  JIcDonald 
have  been  appointed  to  secure  franchises  and  right-of-way. 

Abhe-rUIe,  I.a. — The  Louisiana  Traction  &  Power  Co.  and 
the  Southwestern  Traction  &  Power  Co.  have  been  granted 
franchises  by  the  City  Council  for  rights  of  "way  over  a  num- 
ber of  streets  of  Abbeville  for  their  proposed  electric  rail- 
way  lines. 

Milton.  Ky. — The  Louisville  &  Interurban  R.R.  Co.,  LiOuis- 
ville.  is  considering  the  extension  of  Its  traction  line  from 
Lagrange  to  Milton.  Ky. 

NelMonTllle.  Ohio — The  Hocking-Sunday  Creek  Traction 
Co.  is  preparing  plans  for  the  construction  of  a  six-mile  ex- 
tension to  its  line.  E.  B.  Young,  Nelsonville.  is  Pres.  and 
Gen.  JIgr. 

.InderMon.  Ind. — Preliminary  arrangements  are  being  made 
by  the  Union  Traction  Co.  for  extensive  improvements  to  be 
made  on  its  Third  St.  line.  H.  A.  Nicholl,  Anderson,  is 
Gen.   Mgr. 

Highland  Park,  Sllch. — The  Detroit  United  Ry.  Co.  has  ap- 
plied to  the  City  Council  for  a  franchse  to  extend  and  double- 
track  its  lines  in  Highland  Park.  F.  W.  Brooks,  Detroit,  is 
Gen.    Xlgr. 

HillHliora,  III.— The  Hillsboro  Electric  Light  &  Power  Co. 
has  started  surveys  for  the  construction  of  ah  electric  railway 
from  Hillsboro  to  Nokomis.  J.  J.  Frey,  Hillsboro,  is  Pres. 
and  Gen.  Mgr. 

nplolt.  WIm. — The  Belolt,  Clinton  &  Delavan  R.R.  Co.,  of 
Beloit,  has  applied  for  a  charter  to  build  an  interurban  elec- 
tric railway  from  Beloit  to  Delavan  by  way  of  Turtle  and 
Clinton  in  Roclt  County,  and  Darien  and  Delavan  in  Walworth 
County,  a  distance  of  30  miles.  Charles  F.  Lathers,  Joel  B. 
Dow   and    A.   X.    Bort  are  interested. 

KrnoHba,  Win, — Negotiations  are  under  way,  it  is  reported, 
for  establishing  a  Chicago,  Kenosha,  Racine  and  Milwaukee 
electric  railway.  Frank  R.  Grover,  of  Evanston.  III.,  is  said 
to  be  promoting  the  interests  of  the  company  seeking  a  right 
of  wa.v  through   Waukevan,  111. 

Milwaukee,  MiM. — Press  reports  state  that  plans  are  being 
prepared  bv  the  Milwaukee  Electric  Ry.  &  Light  Co.  for  the 
extension  of  its  Watertown  line,  through  to  Fort  Atkinson. 
James  D.  Mortimer,  Milwaukee,  is  Pres. 

Cedar  RapidM,  Iowa — Plans  are  being  considered  by  the 
Cedar  Rapids  &  Iowa  City  Ry.  Co.  for  the  construction  of  an 
electric  rallwav  from  Cedar  Rapids,  to  Mount  Vernon,  about 
15  miles?.  J.  D.  Wardle,  Cedar  Rapids,  is  Supt.  Ry.  Dept.  and 
Ch.   Engr. 

Dul>nqne,  Iowa — The  City  Council  has  granted  a  franchise 
to  the  Union  Electric  Co.  to  extend  Its  lines  in  Dubuque.  A. 
H.  Smith,   Dubuque,  is  .Supt.  Ry.   Dept. 

Indianola,  Iowa — A.  N.  Oldahen,  ^\'.  A.  .-^dams  and  J.  W. 
Tacgard  are  interested  in  the  construction  of  an  interurban 
railway  from  Indianola  to  Hopeville. 

ArkaniiaH  City,  Kan. — The  Interstate  R.R.  &  Traction  Co. 
Is  preparing  plans  for  the  construction  of  an  Interurban  rail; 
fay  to  connect  Arkansas  City,  Kan.,  and  Ponca,  Okla.,  and 
eventually  to  Guthrie,  Okla.  O,  L.  Brown,  Arkansas  City, 
Is  Interested.     Noted    Apr.    10. 

HutchlniiaD,  Kan. — Plans  are  being  prepared  by  the  Arkan- 
sas Valley  Interurban  Ry.  Co.  for  the  construction  of  its 
proposed  electric  railway  to  connect  Halstead  and  Hutchinson, 
about  24  miles.  Charles  D.  Bell,  Wichita,  is  Supt.,  Pur.  Agt, 
and   Ch.    Engr. 

PIttHbnric.   Kan The    Fort   Scott    &    Pittsburg    Ry.   Co.    has 

made  preliminary  surveys  for  the  construction  of  its  proposed 
electrlt  railway  from  .Scott  to  Pittsburg.  The  company  con- 
templates also  the  extension  of  this  line  to  Olathe.  Noted 
Nov,  21. 

Kllendale,  N.  D. — The  citizens  of  Ellendale  are  considering 
plans  for  the  construction  of  an  electric  railway  from  Ellen- 
dale   to  Oak<  3. 

Trxarkann,  Ark. — The  Cly  Council  has  granted  a  franchise 
to  Rolllnw  W.  Hodgers  and  associates  to  construct  and 
operate   an  electric  railway  from   Texarkana    to  (MarksvlUe. 

+Beaumont,  Tex. — The  Stone  &  Wet)stir  Engineering  Cor- 
poration, Boston,  Mass.,  has  awarded  the  contract  for  grading 
He  proposed  electric  railway  from  l'.eaumi>nt  to  Port  Arthur, 
to   STUART   NICHOLS,    of    Beaumfint.      Noted    Jan.    2. 

Bryan,  Tex. — The  Bryan  &  Central  Texas  Interurban  R.R, 
Co.,  which  was  recently  organized  here  has  taken  over  the 
Bryan-College  Interurban  Electric  line  that  connects  Bryan 
and  College.  This  road  will  be  Immediately  extended  to 
Wilcox  In  Burleson  County,  a  distance  of  32  miles.  An  ex- 
tension of  the  line  north  from  College  Is  also  under  con- 
sideration,   It   la    stated. 

Dalian,  Tex. — The  Dallas  Eastern  Interurban  Ry.  Co.  and 
the  DallaH  Western  Interurban  Ry.  Co.,  which  are  owned  l».v 
the  same  Interests,  have  placed  surveyors  In  the  Odd  to 
locate  the  route  of  their  proposed  Interurban  eli-clrlc  lines. 
The  Dallas  Kastern  Interurban  Uy.  Co.  will  build  a  line  from 
Dallas  to  Gainesville  via  Denton.  The  Dallas  Weslern  In- 
terurban Co.  will  build  a  line  from  Dallas  to  Glenrose 
via  Cleburne.  E,  P.  Turner  Is  promoter  of  these  two  lines. 
Noted    Feb.   2. 

llnuMton,  Tex. — Plans  are  being  considered  bv  the  Houston 
Electric  Co.  for  the  extension  of  its  lines  into  the  IlouMloii 
Harbor  addition.  David  Daly,  Houston,  Is  C!en.  Mgr,  and 
Pur.   Agt. 

Man  Antonio.  Tex. — The  survey  Tor  the  line  which  the  Han 
Antonlri  He  Austin  Interurban  Ry.  Co.  Is  to  eonstrucl  between 
Ban  Antonio  and  Auntln.  about  X5  mllPS,  will  In-  finished  about 
Juni-  1,  and  the  (construction  work  will  be  sliirli'd  soon  there- 
after, according  to  the  authoritative  statement  of  W.  fl. 
Tuttle.  Oen.  Mgr.  It  Is  estimated  that  Ihi-  ciist  of  construct- 
ing and  equipping  the  road.  Including  powi-r  plant  and  roll- 
ing stock,    will    I.e   approximately    la.lOU.ftdO. 


electric  railway  between  Seguin  and  Staples,  about  IS  miles. 
The  project  is  also  being  agitated  by  business  men  of  Staples 
and   the   land   owners  along    the   j-oute    of   the   proposed    line. 

Vralde,  Tex, — The  Uvalde  &  Leona  Interurban  Rv.  Co. 
v.-ill  extend  and  improve  its  line.  It  is  reported  that  one  of 
the  extensions  it  has  under  consideration  will  run  to  Bates- 
vilie.    about    30    miles. 

Fallon,  »v. — Plans  are  being  prepared  for  the  construction 
of  the  Fallon  Belt  R.R.,  the  electric  line  which  is  to  circle 
the  valley  for  the  purpose  of  hauling  sugar  beets  to  the  fac- 
tory and  for  the  accomodation  of  the  residents  of  the  valley. 
The  line  connects  Stillwater  and  Fallon.  The  following  offi- 
cers have  been  elected  by  the  board  of  directors:  A.  R.  Merritt, 
Pres.;  Scott  Harmon,  Secy.;  E.  E.  Winters,  Treas. ;  Dr.  C.  A. 
Hascell,    Gen.    Mgr. 

dlobe,  Ariz. — The  Stone  &  Webster  EngineeringC  Cor- 
poration, of  Boston.  Mass.,  has  been  investigating  the  situa- 
tion here  with  a  view  of  constructing  an  interui-ban  electric 
railway  between  Globe  and  Miami  and  Like  Oak.  It  is  stated 
that  the  survey  for  the  proposed  line  will  soon  be  made  and 
that  construction  work  will  be  started  within  a  short  time 
after  the  preliminary  arrangements   have  been  finished. 

VancoHTer,  AVasb. — A  franchise  has  been  applied  for  bv  I, 
S.  Putman,  of  this  city,  for  constructing  street  railway  lines 
on  sevei  al  streets.  It  Is  also  presumed  to  be  the  intention  of 
those  in  authority,  to  build  several  interurban  lines  from  the 
city. 

Portland,  Ore. — The  Portland  Ry.,  Light  &  Power  Co  will 
at  once  electrify  its  line  between  Gresham  and  Bull  Run  a 
distance  of  about  12  miles.  C.  J.  Franklin,  Portland  Is  Su'pt 
Ry,  Dept. 

San  Jose,  Calif. — Preliminary  arrangements  are  being  made 

by  the  San  Jos§  Rys.  Co.,  for  the  construction  of  its  proposed 
electric  railway  on  Empire  St.     F.  E.  Chapin,  San  Josf,  is  Gen 

Mgr. 

Redwood,  Calif — The  Redwood  Citv  Harbor  Co.  will  con- 
struct an  electric  road  from  the  waterfront  to  Woodside  and 
through  Redwood.  The  estimated  tost  is  |200,000.  George 
A.    Merrill    is   Pres. 

+Tulare,  Calif. — The  Big  Four  Electric  Rv.  Co.  has  let  a 
,fontract  to  W.  M.  HAHN  &  CO.,  of  Fresno,  for  the  construc- 
tion work  on  its  line  to  connect  Tulare,  VIsalia  and  Porter- 
ville.     Noted  Apr.   17. 

Port  Colborne,  Ont. — The  Niagara  Falls,  Welland  &  Lake 
Erie  Ry.  Co.  has  started  surveys  on  its  proposed  extension 
from  Fort  Erie  to  Port  Colborne,  about  36  miles.  C.  .1  Laugh- 
lin,   Jr.,    Welland,   Ont.,    is   Gen.    Mgr.      Noted   Feb.    6. 

Toronto,  Ont. — Plans  are  being  prepared  bv  the  Toronto 
&  York  Radial  Ry.  Co.  for  double-tracking  its  Yonge  St.  line 
W.    H.   Moore,   Toronto,    is   Gen.   Mgr.  fa=      i    i    -e 

LIGHT,    HE.VT    .VND    POWER 

Concord,  MasH. — At  a  recent  meeting  of  the  Town  Council 
an  appropriation  of  $15,000  was  authorized  for  the  purchase 
of  new  additional  equipment  for  the  municipal  electric  plant 
A.   W.    Lee   is   Mgr.   of   the   plant. 

Pali  River,  Masn. — The  Fall  River  Electric  Co.  Is  planning 
to  spend  $200,000  on  improvements,  extensions  and  equipment 
for  its  plant  at  Fall  River.  A.  H.  Kimball,  Fall  River,  is 
Gen.    Mgr.   and   Pur,  Agt. 

+SiirinKfleid,  Mass — The  Amherst  Power  Co.  has  awarded 
the  contracts  for  the  construction  of  two  BUbstaJlons,  at 
Chicopee  and  Agawam,  respectively,  to  the  FRED  T  LEY 
CO..  of  Springfield.     Noted  Apr.  17. 

The  United  Electrl^  Co.  is  planning  the  erection  of  a  new 
transformer  station  as  an  auxiliary  to  its  present  plant,  and 
may  purchase  current  from  the  Amherst  Power  Co.  R  \V 
Day   is   Pres. 

+V\'«roeHter,  naNN. — See  item  under  Buildings. 

Bids  were  received  by  the  Mayor  for  the  installation  of  a 
heating  system  in  the  Tuberculosis  Hospital  on  Belmont  Hill 
as  follows:  A.  Burlingame  Co.,  $17,885;  M.  D.  Holmes.  $18  135- 
O.  S.  Kendall  S:  Son,  $19,237;  Edward  Hawes  Co..  $19,(i04-  Cen- 
tral Supply  Co.,  $19,827.  All  bids  were  rejected  .\pr.  12  as  they 
exceeded  the  estimate  of  $14000. 

Warwick,  R.  I, — The  Kent  County  Gas  Co,  contemplates 
the  erection  of  a  gas-making  plant  at  West  Warwick,  Judge 
Herbert    is    the    representative    of    the    company, 

+  llrooklyn,  S.  V. — We  are  offlclally  advised  that  the  con- 
tract for  the  Installation  of  a  heating  and  ventilating  sys- 
tem In  public  school  No.  28.  I'.oro.  of  Brooklyn,  has  been 
awarded  to  GRIMSHAW  &  STUHGIS,  at  $34,797.  Bids  were 
received   Apr.    14    by   C.    B.    J.   Snyder.   Supt.   School    Bldgs. 
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trie  .(iiilpinent  In  new  Pul)ilc  School  99.  on  East  Ninth  and 
Tenlli  Sts..  about  so  ft.  south  of  the  corner  of  Ave.  K  and  East 
Tenth  St.,  Horo.  of  Brooklyn,  and  Installing  heating  and  ven- 
tilating apparatus  In  new  Public  School  172,  on  the  eastern 
flide  of  Fourth  Ave,,  between  29th  and  30th  Sts,,  Boro,  of 
Brooklyn. 

CornlnK.  1«.  Y, — Thn  Corning  Light  &  Power  Co.,  which 
reciiilly  acquired  the  propi-rty  of  the  Corning  Gas  &  Elei'trlc 
Co..   will  <onstruct  a  new  power  plant   this  8j)rlng. 

lludNon,  N.  V. — Plans  are  being  prepared  for  the  installa- 
tion of  an  ornamental  street-lighting  system. 

Tlnlone,  IV.  V. — The  Franklin  County  Hvdraullc  Power  Co. 
is  iMltiB  organized  at  Mnlone,  for  the  purpose  of  constructing 
a  dam  and  power  plant  to  develop  4000  hp.,  on  Ihi-  Salmon 
River,   near  Chasm  Falls. 

TBew  York,  N.  Y. — Bids  will  be  received,  bv  .Toseph  Johnson, 
PIre  Comr.,  157  East  fi7lh  St..  Boro.  of  Manhattan,  until  10:S0 
a.m.,  Apr.  28,  for  InstalllnK  and  completing  the  steam-heallnK 
Hyslem  In  a  new  liullding  for  nn  engine  and  a  hook  ami  ladder 
company  on  the  i-ast  side  of  Seventh  Ave.,  Ifix  ft.  north  of 
Ifith  St.,  Whlleslone,  and  In  the  new  building  for  an  engine 
romiiany  on  the  west  side  of  Benedict  Ave.,  9446  ft  IS'orth  of 
Fulton   St.,   Woodhaven. 

Myrneuiie,  \.  Y — Thi'  Syracuse  I.lirhtlng  Co.  has  made-  nn- 
pllcntliin   to   the   Public  Service   CoinmlsHlon    foi-    p.rnilsslDn    to 
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Lnkrwoud.  N.  J — Thf  Hoard  of  ruhllc  UllUty  Commission- 
frs  has  KraiUt'd  '.hv  Commonwealth  Water  &  Lluht  Co  per- 
mission to  issue  bonds  for  $20,(IU0,  the  proeiiiTs  of  which 
are  to  be  used  lii  extensions  to  the  electrie-power  plant  of 
the  Lakewood  Water,  Light  &  Power  Co.,  a  subsidiary  oriran- 
ization. 

fenii  (irove,  N.  J. — The  Board  of  Public  Utility  Commis- 
sioners has  granted  the  I'enn  (Jrove  Kleetric  I^iRlit  Heat  & 
rower  Co.  permission  to  Install  systems  and  operate  in 
Upper   I'enns  Neck  and  Oldmans  Townships. 

Dnnphln,  Penn. —  Treliminary  arrauKements  are  belntr  made 
by  the  Harrisburp  Light  &  Power  Co..  for  the  Installation  of 
an  electric  street-lightlpg  system.  C.  H.  Kinter,  Harrisburg. 
is  llgr. 

Phllailelphln.  Penn. — Plans  have  been  prepared  for  the 
construction  of  a  power  plant  at  19th  St.  and  Allegheny  Ave., 
for    the    Storage    Liattery    Co. 

WnnhlnKton.  N.  f. — An  election  will  be  held  Mav  5.  at 
which  the  proposition  to  issue  $20,000  in  bonds  for  the  con- 
struction of  a  municipal  electric-light  plant  will  be  submitted 
to  the  voters. 

.Kbbrvlllr,  Gn. — The  citizens  have  voted  bonds  for  $8000 
for  the_construction  of  a  municipal  electric-light  plant.     Noted 

l,a(irnnEe,  Ga. — We  are  ofRcially  advised  that  plans  are 
being  prepared  by  .Tames  Xosbit  Hazlehurst.  Chandler  Hide.. 
.Atlanta,  for  the  construction  of  a  gas  plant  and  water-works 
system,  to  cost  $190,000.  See  item  also  under  Water  Supplv — 
Irrigation. 

(luHmnn.  '•n. — Plans  are  under  consideration  for  the  im- 
provement and  extension  of  the  municipal  electric-light  plant. 

Clalnes^-llle,  Pla. — Preliminary  arrangements  are  being 
made  for  the  installation  of  an  ornamental  street-lighting 
system   in  the  business  district.     Noted  Mar.   6. 

Tampa,  Fla. — Plans  have  been  prepared  for  the  extension 
of  the  ornamental  street-lighting  system. 

Ronnukr,  .Via. — The  citizens  are  considering  the  proposi- 
tion to  issue  $20,000  in  bonds  for  the  Improvement  of  the 
municipal    electric-light    plant. 

Estherwood,  La. — Plans  are  under  consideratioi)  by  the 
City  Council  for  the  construction  of  a  municipal  electric-light 
plant. 

Henderson,  Tenn. — The  State  Legislature  has  authorized 
the  City  Council  to  issue  ?sn.000  in  bonds  for  the  construction 
of  a  municipal  electric-light  plant  and  water  system. 

+I,indNey.  Ohio — The  contract  for  the  installation  of  an 
electric-light  system  in  Lindsev  has  been  awarded  to  the 
WHIPPLE  STRUB  CO..   Toledo.     Noted   Apr.    10. 

Oakley  (Cincinnati  post-offlce).  Ohio — The  Factory  Power 
Building,  Oakley,  is  planning  the  construction  of  an  addition 
to  its  plant  for  the  purpose  of  supplying  500-hp.  in  addition 
to  the  energy   now    produced.      Zettel   &   Rapp  are   Archs. 

Panldlnf;,  Ohio — Bids  will  be  received  by  the  Board  of 
Trustees  of  Public  Affairs  until  Apr.  29.  for  the  installation 
of  new  equipment  in  tlie  municipal  electric-light  and  water 
plant.     J.   F.    Morrisey   is  Pres.   of  the   Bd.      Noted  Jan.    2. 

National  Military  Home,  Ind. — Bids  will  be  received  by 
J.  W.  Sanderson.  Treas.  of  Marion  Branch  of  the  National 
Home  for  Disabled  Volunteer  Soldiers,  until  May  2.  for  the 
installation  of  new  equipment  and  improvement  of  the  power 
plant. 

Alton,  III. — The  city  authorities  are  considering  the  propo- 
sition to  construct  a  municipal  electric-light  plant.  J.  F. 
Schwaab  is  City  Engr. 

The  Piasa  Light  &  Power  Co.  will  construct  a  substation 
at  Alton.      Roy   Holden   is  Mgr. 

Chlcas:o.  III. — According  to  press  reports,  the  People's  Gas 
Light  &  Coke  Co.  is  considering  plans  for  the  construction  of 
a  new  gas  plant.  The  plant,  which  will  manufacture  coal 
gas.  will  cover  a  tract  of  200  acres  and  will  cost  when 
complete  $30,000,000.  The  first  section  will  consist  of  eight 
buildings  and  will  be  completed  within  the  next  two  years. 
Edward  G.   Cowdery  is  Vice-Pres. 

De  Kalb,  III. — Jacob  Haish  has  applied  to  the  City  Coun- 
cil for  a  franchise  to  construct  and  operate  an  electric  system 
In  D-'  Kalb  for  commercial  and  lighting  purposes. 

Sprinefield.  III. — Bids  will  be  received  by  John  S.  Shnepp. 
Mayor,  until  Apr.  2S.  for  the  improvement  of  the  municipal 
electric-light  plant.  Plans  are  on  file  at  the  office  of  .\rthur 
M.  Morgan.  Consult.  Engr.,   Harris  Trust  Bldg..   Chicago.   Hi. 

Deer  Park,  ^VI.«l. — Plans  are  being  considered  by  the  Vil- 
lage authorities  for  the  construction  of  an  electric-light  plant. 

Madison.  AVis. — Plans  are  being  considered  by  the  State 
St.  Improvement  Association  for  the  installation  of  an  orna- 
mental street-lighting  system.     F.  W.  Huels  is  Secy. 

Carson.  Iowa — Preliminary  arrangements  are  being  made 
for  the  reconstru.-tion  of  the  local  electric-light  plant,  which 
was  recently  destroyed  bv  fire.  Joseph  A.  Bortenlanger .  is 
Mgr. 

Fontanello.  lovra — At  a  recent  election  the  citizens  voted 
to  issue  ?10.000  in  bonds  for  the  construction  of  a  municipal 
electric-Mght  plant.  H.  J.  Stuhlmiller  is  Town  Clk.  Noted 
Sept.   5. 

LeClalre,  Iowa — The  citizens,  at  a  recent  election,  voted 
to  install   an  ornamental  street-lighting  system. 

Crosb-v,  Minn. — The  installation  of  an  ornamental  street- 
lighting  system  is  under  consideration.  For  further  infor- 
mation address   the  Commercial  Club. 

+Ga!<t  Grand  Forks.  Minn. — The  contract  for  the  construc- 
tion of  a  substation  at  East  Grand  Forks  has  been  awarded 
to  KENNEDY  &  McCOY.   Fargo.  N.  D.     Noted  Apr.    17. 

St.  PanI,  Minn. — Plans  are  being  considered  by  the  West 
End  and  Seven  Corners  Commercial  Clubs  for  an  expenditure 
of  S34.000.  for  the  installation  of  an  ornamental  street-light- 
ing svstem  In  the  West  End  district  and  business  section  of 
St.   Paul. 

\nensta.  Kan.— At  a  reeent  election  the  citizens  voted  to 
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nan,  .\eli. —  Itonds  fi,.  $5000  for  the  construction  of 
a    munleipal    electric-light    plant    have    been    voted. 

.Ilayvllle,  IV.  !».— We  are  olTlcIally  advlHed  that  plans  will 
be  completed  about  Apr.  28  by  the  Oscar  Cluuaaen  Kiinineir- 
Ing  Co..  St.  Paul.  Minn.,  for  the  construction  of  a  municipal 
electric-light   plant   at   Mayville.      Noted    Mar.    20. 

IIIk  .SpplnBi.,  Tex. — The  West  Texas  Electric  Co.  will  In- 
stall additional  machinery  and  equipment  In  Its  electrlc-llght 
and  power  plant  here. 

DallaH.  Tex. —  Press  reports  stale  that  bonds  for  HflO.OOO 
have  been  voted  for  the  construction  of  the  proposed  munici- 
pal electric-light  plant.  J.  M.  Preston  is  City  KnK'r.  Noted 
Apr.    3. 

ParlK.  Tex, —  A  company  has  been  organizi-d  with  head- 
quarters here  for  the  purpose  of  constructing  a  Iarg»  hydro- 
electric plant,  water-works  reservoir,  and  pumping  plant  on 
the  Mountain  Fork  River  in  Oklahoma.  It  is  proposed  to  sup- 
ply a  number  of  towns  In  Oklahoma.  Fort  Worth.  Dallas  and 
Paris  with  electric  power  and  water. 

MeLoud,  Okla^ — Bonds  for  $8000  for  the  construction  of  a 
municipal  electric-light  plant   have   been   voted. 

Wanette.  Okia — The  proposition  to  Issue  $8000  In  bonds  for 
the  construction  of  a  municipal  electric-light  plant,  was  de- 
feated   at    a    recent    elecion.      Noted    Feb.    13. 

Koeky  Ford.  Colo. — The  Arkansas  Valley  Rv..  Light.  Heat 
&  Power  Co.  is  making  preliminary  arrangements  for  the  con- 
struction of  a  transmission  line  from  Uockv  Ford  to  (Jrdway, 
about  11  miles.  Estimated  cost.  $10,000.  W.  V.  Raber,  Pue- 
blo, is  Gen.  Mgr. 

Hood  River,  Ore. — Plans  are  being  prepared  for  the  con- 
struction of  a  municipal  electric-light  plant,  to  cost  $50,000. 

Redmond,  Ore. — The  Light  Committee  of  the  City  Council 
is  considering  plans  for  the  construction  of  a  municipal  elec- 
tric-light plant.  The  installation  of  a  street-lighting  system 
Is   also    contemplated. 

+Oakland,  Calif. — The  Board  of  Trustees  Masonic  Homes 
of  California  has  awarded  a  contract  to  ROBERT  IJALZIEL. 
Jr..  218  First  .St..  San  Francisco,  for  the  erection  of  a  steam- 
power  plant,   to   cost   $20,265. 

Ontario,  Cnllf, — Preliminary  arrangements  are  being  made 
by  the  City  Council  for  the  installation  of  an  ornamental 
street-lighting  system.      B.   B.   Manor   is  City  Engr. 

Reddlne.  I'allf. — The  Sierra  Electric  Co.  has  been  grantel 
a  franchise  to  construct  an  electric-power  line  througn 
Shasta   County. 

San  Franeiseo,  Calif. — The  Building  and  Grounds  Commi'.- 
tee  of  the  Panama  Pacific  International  Exposition  have  re- 
ceived bids  as  follows  for  the  construction  of  the  electric 
conduit  system  in  the  exhibit  section:  Mahonev  Bros..  $46,828; 
Ampere  Smih  &  Co..  $47,000:  C.  M.  Gest.  $52,000;  M.  R.  Flyle 
and  .\.  E.  Needham.  $57,000:  J.  Monk.   $65,000. 

Winnipeg,  Man, — The  City  Council  has  authorized  an  ex- 
penditure of  $7500.  for  the  installation  of  an  ornamental  light- 
ing system   on   Colony   St.      JI.    Peterson    is   City   Engr. 

+Resina,  Snsk. — We  are  officially  advised  that  contracts 
for  (a)  six  500-hp.  boilers  and  superheaters,  erected  on  foun- 
dation, (b)  two  130.000-cu.ft.-per-min.  stacks  and  fans,  have 
been  awarded  as  follows:  (a)  BABCOCK-WILCOX  CO..  at 
$5315:  (b)  J.  C.  McT.\GGART  CO.,  at  $7100.  Bids  were  re- 
ceived   Mar.    15.      Noted   Mar.    H. 

Sonth  Vancouver.  B.  C. — The  following  equipment  will  be 
placed  in  the  $90,000  substation  to  be  erected  here  by  the 
British  Columbia  Electric  Ry.  Co.  three  motor-generator  sets 
of  1000  kw.  each  and  transformer  equipment  of  7000  kw. 
capacity.     W.  H.  Hazlitt.  Vancouver,  is  Pur.  Agt. 

BRIDGES 

Boston.  "^lass. — .-\n  approoriation  ogf  $75,000  has  been 
made  for  the  construction  of  the  Chelsea  Bridge^  South.  L. 
R.  Rourke  is  the  Comr.   of  Public  Works. 

PIttsfleld,  Mass, — We  are  officially  advised  that  the  ap- 
propriation for  the  new  reinforced  concrete  bridge  at  Mer- 
riam  St..  is  $20,000  instead  of  $200,000  as  previously  pub- 
lished. Bids  will  not  be  received  until  later  in  the  vear.  A. 
B.   Farnham,   is'  the  City  Engr.     Noted  Apr.   10. 

+  .*lbany,  N.  V. — The  contract  for  the  reconstruction  work 
on  the  Cotton  Factory  Hollow  Viaduct  has  been  awarded  to 
L.  N.   GROSS.   Brooklyn.  N.   Y..  at   $1S.100. 

Glens  Falls,  X.  Y. — It  will  probably  be  a  month  or  six 
weeks  before  anything  definite  as  to  receiving  bids  for  the 
construction  of  a  bridge  extending  from  the  canal  bridge  to 
River  St.  will  be  Riven  out.  The  estimated  cost  is  $200,000. 
L.   F.   Goodson  is  the  City  Clk.     Noted   Apr.   17. 

West   Vienna,    ST.    V. — Bids    will    be    received    until    Apr     24 
for    the    construction    of    the    new    steel    lattice    truss    bridge 
with    a   concrete   floor,   two   spans   50   ft.    long   and    one   160    ft. 
long  and  IS  ft.  wide  at  West  Vienna.     A.  O'Brien,  Utica.  N    Y 
is  the  Supt.  of  Highways.      Noted  Apr.  17. 

Belleville,  X.  J — The  enfrineers  of  Essex.  Bergen  and 
Hudson  Counties  have  been  instructed  to  revise  plans  and 
specifications  which  were  prepared  last  vear  for  the  new 
bridge  over  the  Passaic  River  at  Bellevilie.  The  estimated 
cost  of  the  structure  is  $175,000. 

+Brlds:eton.JV.  J.— The  contract  for  the  construction  of  the 
new  bridge  at  Nortonville,  has  been  awarded  to  the  BRIDGE- 
TON  CON.STRUCTION  CO..  Bridgeton.  at  $29,850. 

-^Camden.  X.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  at  the  Court  House  in"  Camden,  until 
10.30  a.m. May  12.  for  the  construction  of  a  bascule  bridge 
oyer  Newton  Creek,  on  Broadway.  Camden,  also  separate 
plans  and  specifications  for  a  tumbling  dam  and  bridge  con- 
bined.  also  for  two  concrete  bridges  on  the  same  creek 
Plans  and  specifications  are  on  file  at  the  office  of  F  w' 
George.  Clk.  of  the  Bd.     J.  J.  Albertson  is  the  County  Engr. 

Conshohooken,  Penn. — The  County  Commissioners  of  Mont- 
gomery  County  have  decided  to  build  a  new  bridge  connect- 
ing  Conshohocken  and   West  Conshohocken. 
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McKees  Rocks.  Penn. — The  erection  of  a  bridge  from  Mc- 
Kees  Rocks  to  \Voods  Run  is  under  consideration.  L.  B. 
Cochrane  in  the   Chn.   Bd.   ot  County  Comrs. 

Slount  Carmel.  Penn. — Bids  will  be  received  by  the  Board 
of  Countv  Commissioners,  at  the  Court  House.  Sunbury. 
Penn..  until  Slay  2.  for  the  construction  of  a  bridge  over 
Shamokin   Creek  at  Vine   St.,    in   Mount   Carmel. 

Wllke»-Barre,  Penn. — Bids  will  be  received  by  F.  R.  Hend- 
ershot.  Countv  Controller.  Court  House.  Wilkes-Barre.  until 
10  a.m..  Mav  3.  for  the  construction  of  a  steel  girder  bridge 
with  a  concrete  floor,  over  the  tracks  of  the  Central  R.R.  of 
N.  J.,  where  they  are  crossed  by  Bear  Creek  or  Laurel  Run 
Blvd.  Plans  and  specifications  are  on  file  at  the  oflice  of  the 
County  Commissioners. 

AVIImtncton.  Del. — A  bond  issue  of  $250,000  has  been  au- 
thorized, for  the  purpose  of  constructing  a  bridge  over  tb« 
Christiana   Rivr  at  Third  St. 

Jackxon,  Slixii. — .See  item  under  Sewers. 

Chllltcottae,  Ohio — The  County  Commisioners  have  ordered 
plans  prepared  and  will  soon  ask  bids  for  the  construction  of 
a  new  concrete  arch  bridge  at  Main  St.,  to  replace  the  one 
washed  away  by  the   recent  floods. 

Cleveland,  Ohio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Cuyahoga  County  until  May  21,  for  the 
construction  of  bridge  work  according  to  report  No.  307s, 
concrete  arch.  Station  Road.  Brecksville  Township,  and  report 
No.  3098.  concrete  sulvert.  Barrett  Road.  Middleburg  Town- 
ship, and  report  No.  309s.  concrete  culvert.  Barrett  Road, 
Middleburg  Township.  Plans  and  specifications  are  on  file 
at  the  office  of  the  Countv  Engineer,  at  the  Court  house, 
Cleveland.     John  F.  Goldenbogen  is  the  County  Clk. 

Mt.  Blancbard,  Ohio — It  is  proposed  to  replace  the  Krause 
Bridge  on  the  Bishop  Farm,  near  Mt.  Blanchard,  which  was 
•washed  away  bv  the  recent  flood,  with  a  new  bridge.  It 
■win   have   two   SSO-ft.   spans. 

+»w  Philadelphia.  Ohio— The  contract  for  the  construction 
of  the  new  bridge  on  the  road  leading  to  Tuscarawas,  has 
been  awarded  to  GEORGE  BOCK  &  SON.  Coshocton.  Ohio.  It 
will   be  a  three-span  steel  structure,    IIS   ft.    long. 

+>ewport,  Ind We  are  ofl;icially  advised  that  the  con- 
tract for  the  construction  of  a  steel  and  concrete  bridge  at 
Newport,  has  been  awarded  to  J.  P.  V.\N  FOSSON  &  NOBLE, 
Rockville.  Ind..  at  $9000.  Roy  Slater  is  the  County  .\udr. 
Noted  Mar.   27. 

JaekHon,  Mich. — According  to  press  reports,  bids  will  be 
received -by  the  Board  of  Public  Works  until  May  2,  for  the 
construction  of  a  new  bridge  over  the  Grand  River,  at  Mil- 
waukee St.     A.  W.   D.  Hall   is   the  City   Engr. 

Chicaeo.  III. — A.  J.  Hammond,  Supt.  ot  Bridges,  has  ap- 
plied to  the  Secretary  of  War  for  a  permit  to  construct  a 
new  bascule  bridge  at  Madison  St.  The  estimated  cost  is 
J250.000.      Bids  will  probably  be  asked  about  July   1- 

Plans  have  been  prepared  for  the  construction  of  a  new 
bridge  at  Irving  Park  Blvd..  to  cost  approximately  $65,000. 
L.  E.  McGann   is  Comr.   of  Public  Works. 

MilledBrvllle,  III. — Bids  will  be  received  at  the  oflice  of  J. 
E.  Miller.  Town  Clk.,  until  9  a.m.,  Apr.  25,  for  finishing  one 
reinforced  concrete  bridge  and  building  three  other  rein- 
forced concrete  bridges  in   Wysox  Township,   Carroll    County. 

Milwaukee,  Win. — Repairs  to  cost  approximately  $10,000 
will  be  made  to  the  Grand  Ave.  Bridge.  F.  G.  Simmons  is 
Comr.    Pub.    Wks. 

Den  .MolncH,  Iowa — The  City  Council  has  approved  plans 
for  the  construction  of  a  new  bridge  over  the  Raccoon  River 
at   Des   Moines.      The    estimated   cost    is    $230,000. 

HntchlnMon,  Kan. — Plans  are  being  prepared  and  bids  will 
soon  be  asked  for  the  construction  of  two  new  tiridges,  one 
on  First  Ave.  and  the  other  on  Ave.  B.  G.  L.  McLane  Is  the 
City   Engineer.      Noted  Mar.    13. 

RoiieberB,  Ore. — Bids  will  be  received  by  E.  H.  Lenox, 
County  Court  Judge,  until  Apr.  26,  for  the  construction  ot  the 
Dlllard   Bridge.      It  will    have   three   126-ft.   steel   spans. 

Lou  AnKelea,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  until  2  p.m..  Apr.  28.  tor  the  construction  of  a 
rt-inforced  concrete  bridge  on  the  La  Canada-Verdugo  Road- 
near  Devil's  Gate. 

WATKR  SI' PPL Y — IRRIO.ITIOX 

itClmrrmant.  \.  II. — We  are  offlclally  advised  that  bids  for 
laying  about  3000  ft.  of  8-ln.  and  70.000  ft.  ot  20-ln.  c.-l.  pipe. 
500  ft.  ot  )>-in.  tile  pipe,  placing  ahout  1000  cu.yd.  of  concrete 
and  40  tons  of  steel,  and  moving  and  placing  about  27,000 
cu.yd.  ot  earth,  were  received  by  the  Board  of  Water  Com- 
misHioners.  Apr.  18,  as  follows:  Daniel  <rConnell.  Ilolyoke, 
Mass.,  $40,130;  Conner  Brothern,  Lowell,  Mass.,  $52,141;  Kngl- 
n.iTlng  &  IVinatructlon  Co..  Hartford.  Conn.,  $47.<'.52:  New 
England  ConHlruellon  Co..  Sjirlngflild.  Mass..  $I2.15.S;  Michael 
Little,  Leomlnst.-r,  Mass.,  $43,855:  I'asturo  Brothers.  Hartford, 
Conn..  $43,173;  Rlccl  Brothers.  Rutland.  Vt.,  $3!i.;il5;  Wi-rd  & 
Walch,  MechanlcHVlIle.  N.  Y.,  $35,969;  Osgood  Conslructlon  Co.. 
Nashua,  N.  H.,  $35, 9^:  Edward  B.  Rob.-rlH.  l!o.ston,  Mass., 
$50,707;  Joseph  Long  &  '"'o  .  Leominster,  .Mass..  $41,400;  Mar- 
cello  Conslructlon  Co.,  Portsmouth.  N.  H.,  $31,560;  John  B. 
I'ulmer,   Boston.  Mass..  $40,805. 

+BoaloD,  Mbhu. —  Bids  for  luylrii?  water  pipe  In  various 
streets  in  Wist  Hoxbury,  Dorchester  and  Hyde  Park,  were 
openid  l.v  the  Deparlmint  ot  Public  Works,  as  follcws:  M. 
DE  HISTu  &  CO..  $23,310  (awarded  contract).  A  Williams  & 
Co,  $26.!IM():  John  T.  Sh.  a,  Jr.,  $27,044;  Thomas  Burks.  $21,375; 
R.  farlullo.  $311,945;  Antony  Cefalo,  $43,120;  J.  H.  Fergiiff.n. 
$29,160.      Noted    Apr.    10. 

Bids  will  hi-  ricelved  by  the  Supply  Di-partment  until 
Apr.  20.  for  ttirnlshlng  30  Ions  ot  2-ln..  75  tons  of  IC-ln.  and 
SO  lon»  of  36-ln.  water  pli)e.  nil  with  ll.-xlbl.-  Joints.  J.  Ed- 
ward  Mullen.   Treniont    llldg..    Is  .Supl     of   Dipt. 

♦The  eonlraci  for  furninhlng  six  fl-ln..  flftv  R-1n..  fhreo 
hundred  -In.,  one  hundred  12-ln..  oni-  hundred  mid  twelve  16- 
In.    vertical   and  eight    l«-ln.   horizontal   valves   for   the   use   ot 


the  high-pressure  fire  service  was  awarded  by  the  Public  Wks.  I 

Dept.  to  the  KENEDY  VALVE  CO..  at  the  following  prices, 
following  the  above  items;  $3275.  $34.20,  ?34.20,  $79. SO,  $163.75, 
$163.75.  Other  bids  were:  Chapman  Valve  Mfg.  Co.,  $39.  $48, 
$4S,  $110,  $19S,  $190;  Pittsburg  Valve  Foundry  &  Construction 
Co.,  $56.30.  $53.05.  $54.10.  $101,  $170.  $170:  Roe-Stephens  Mfg. 
Co.,  $45,  $60,  $60.50,  $125,  $225,  225:  Coffin  Valve  Co.,  30.50, 
$41.30.  .$40.50.  $76.75,  $168.50.  $170.     L.  K.  Rourke  is  Comr. 

Pall   River,   Mass Bids   will  be    received    by   the   Watuppa 

Water  Board  until  10  a.m.,  Apr.  30,  for  furnishing  a  6,000.000- 
gal.  steam  or  electric  water  pump  J.  A.  Kay  is  Mayor.  Noted 
Apr.    17. 

Sonthlirldge,  Mass. — The  town  contemplates  purchasing  the 
water  svstem  of  the  Southbridge  Water  Supply  Co.  It  is 
estimated  that  the   plant  will  cost   about   $100,000. 

+Sonth  Esremont,  Maxx. — .\  contract  to  construct  a  dam 
across  Goodale  Brook,  about  three  miles  from  the  village, 
has  been  awarded  by  the  South  Egremont  Water  Co..  to  H. 
I.    PEER.    South    Egremont. 

•fBuflTalo,   X.  Y We  are   oflicially   advised   that  a  contract 

to  place  600  piles  for  the  foundation  of  the  Venturi  meter  and 
valve  house  at  the  Porter  Ave.  pumping  station,  has  been 
awarded  to  the  RAYMOND  CONCRETE  PILE  CO.,  140  Cedar 
St.,  New  York.      Noted  Mar.   20. 

Dunkirk.  N.  Y. — The  Board  of  W'ater  Commissioners  has 
decided  to  take  up  the  water  mains  in  various  streets,  and 
lay  larger  pipe.  This  work  will  be  done  to  afford  better 
fire    protection. 

Honeoye  FalU,  >%  Y'. — According  to  press  reports,  the  date 
ot  receiving  bids  for  the  municipal  water  systems  to  be 
constructed  here  has  been  extended  to  May  1.  The  contract 
will  include  about  5V.  miles  of  mains,  a  pumping  station  and 
elevated  tank.     A.  B.  Neal  is  Village  Clk.     Noted  Apr.   17. 

-A^MpxIco,  N.  Y'. — Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  2  p.m..  May  7.  for  furnishing  ma- 
terials and  constructing  a  water  system.  The  contract  in- 
volves the  following:  860  tons  c.-i.  pipe.  78  fire  hydrants.  71 
valves  and  boxes.  9  miles  of  water  mains,  pumping  station, 
impounding  well.  etc..  two  power  pumps  and  gasolene  en- 
gines or  electric  motors,  2  steel  pressure  filters,  steel  stand 
pipe,  etc.  Witmer  &  Brown.  Chapin  Block,  Buffalo,  N.  T., 
are  Consult.  Engrs.     George  W.  Johnson  is  Clk.  of  Bd. 

Mount  Morrid,  N.  Y'. — The  Board  of  Trustees  will  probably 
soon  call  an  election  to  vote  on  purchasing  and  improving 
the  Mills  Water  System,  and  installing  sewers.  It  is  esti- 
mated that  the  system  can  be  bought  for  $5000.  The  Board 
is  also  considering  a  plan  to  install  a  new  municipal  system, 
the  supply  to  be  obtained  from  Silver  Lake.  William  Mate 
is  Mayor. 

Troy,  N.  Y'. — We  are  officially  advised  that  bids  for  con- 
structing a  reinforced  concrete  overflow  conduit  for  the  Oak- 
wood  Reservoir,  from  Cragin  and  Glen  Aves.  to  the  Hudson 
River,  were  received  bv  the  Board  ot  Contract  and  Supply, 
Apr  15,  as  follows:  E.  L.  Grimes  Co.,  $38,367;  Whiting, 
Turner  Co..  $51,888;  Martin  Murray  Co.,  $44,677;  Leary  & 
Morrison  Co.,  $49,6.52;  Kellam  &  Schafer  Co..  $50,866;  Kennedy 
&  Hamilton  Co.,  $53,081:  Concrete  &  Foundation  Co.,  $54,430; 
Henrv  Golden.  $54,594;  Edward  Walsh,  $57,706:  George 
Broderick,  $63,191:  Rob  Roy  Construction  Co.,  $66,828.  Noted 
Apr.   13. 

Watervliet,  N.  Y. — A  law  was  passed  by  the  State  Legis- 
lature of  New  York.  Apr.  9.  permitting  the  financing,  con- 
struction and  operation  of  water  systems  to  serve  several 
municipalities  in  combination.  Under  this  law,  a  proposition 
bv  Richard  W.  Sherman,  Ch.  Engr.  of  Conservation  Commis- 
sion of  New  York  State,  has  been  put  before  the  Municipal 
Improvement  League  of  Watervliet.  for  the  construction  of  a 
reservoir  near  Charlton  on  the  Alplaus  Kill,  seven  miles 
north  from  Rexford  Flats  and  about  twenty  miles  distant 
from  Watervliet.  The  full  flow  line  elevation  of  such  a 
reservoir  could  be  made  at  520  ft.  above  tide,  reservoir  to 
hold  2.000.000,000  gal.  of  water.  The  water  from  the  area  of 
25  square  miles  would  flow  into  It.  This  It  is  estimated 
would  give  a  flow  of  15.000,000  gal.  per  day  the  year  round, 
allowing  a  run  off  a  little  over  one  foot  deep  per  annum. 
This  would  give  adequate  water  service  for  Watervliet, 
Green  Island,  Waterford  and  Cohoes,  Watervliet  having  at 
present  very  poor  service  from  a  reservoir  constructed  In 
1876;  Cohoes  has  at  present  a  distributing  r.'servolr  at  an 
elevation  of  300  ft.  above  tide,  which  s.rves  both  Cohoes  and 
Waterford.  Cohoes  nfiw  uses  7."»».000  gal.  per  day.  Water- 
vliet and  Green  Island  about  3.000,000  gal.  p.r  day  and  would 
use  more  If  water  was  ot  good  quality.  With  the  proposed 
reservoir  built  and  Cohoes  using  8.000.000  gal.  per  day,  there 
would  be  7,000,000  left  for  Waterford,  Gr^en  Island  and 
Watervliet,  which  would  prove  sulllclent  tor  the  localities  for 
many  years  to  come.  The  head  b.tw.-en  the  proposed  reser- 
voir and  the  distributing  reservoir  of  Cohoes  is  220  ft.  and 
If  water  In  Charlton  Reservoir  w<re  drawn  down  40  ft.,  there 
would  still  be  ample  head  under  which  to  d.Ilvir  15,000,000 
gal.  to  distributing  reservoirs  at  Cohoes  and  Walervll.t  at  an 
elevation  of  300  ft.  To  deliver  thi'  15.000.000  gal.  per  day 
would  require  105.000  ft.  or  about  20  miles  of  36-ln.  pipe  and 
11.000  ft.  or  about  two  miles  ot  20-ln.  pipe.  The  estimated 
cost  which  la  verv  preliminary,  is  as  follows:  I..iiid  and 
2  000.000,000-gaI.  re.servolr  near  Charlton,  $200,000;  36-ln.  pipe 
line,  $861,000;  24-ln.  pipi-  lln<\  $41,000;  tunnel  under  Mohawk 
River  near  Dunsbach's  Ferry,  $60,000;  gate  houses  and  regu- 
lating works,  $50,000.  or  a  total  of  $1,212,250  to  whhh  should 
be  addid  15",  for  engineering  and  ronllngencles.  $181,837.  or 
u  total   in   round  amount  of  $1,400,000. 

Itoughlv  outlining  a  works  for  same  service  ot  supply 
near  Charlton  tor  supplying  6.000,000  gal.  per  day  to  Water- 
vliet and  Green  Island  only,  we  have  approximately  tho  fol- 
lowing figures:  Land  and  reservoir  at  Chnrllon.  $100,000: 
111.000  ft.  or  about  22  miles  of  24-ln.  pipe.  $532.siiO:  tunnel 
und.r  Mohawk  River  near  niiiiHbaih'H  F.rry,  $60,1)00;  reipi- 
latlng  work,  $30,000;  16%  for  engineering  and  conllngencleB, 
$108,420:    total,    $831,220.  .      „ 

Thi  three  CommlsslonerH  which  compose  the  Cons<'rvntion 
CommlHslon     an-     George      E.    VaiiKeiinen,      of     Ogdi'iisburKh, 
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Chnlrman:  James  \V.  PU'mlnB:.  of  Troy  and  John  D.  Moore, 
of  New  York.  Commissioner  Moore  has  charKo  qf  mat- 
ters In  the  division  of  inland  waters.  It  was  auKKested 
that  the  offlcials  and  interested  citizens  of  Watervllet,  to- 
gether with  those  of  (5rei'n  Island,  Cohoes  an<l  Waterford 
should  take  up  the  subject  of  water  supply  with  Commis- 
sioner Moore  without  delay,  the  Commission  now  havinK 
funds  available  from  which  it  can.  if  It  is  deemed  advisable, 
pay  for  a  preliminary  survey  and  investisation  for  a  Joint 
water  supply  for  Watervllet,  Green  island,  Cohoes  and  Wa- 
terford. 

(irove  City,  I'enn. — The  clt.v  contemplates  an  expenditure  of 
$10,000,  for  extending:  water  mains.  constructliiK  a  new 
standpipe.  aud  addlnR  another  unit  to  the  electric-light  plant. 
L.   !•;.    Hvirn.'^ide   is  City   Engr. 

IlnrrlNliurK.  renii. —  Bids  will  be  received  until  3  p.m.,  Apr. 
30.  :it  tile  I'llue  of  the  Water  Department,  for  furnishing  the 
foliuwintr  supplies  for  the  year  endhiR  June.  1914:  C.-i.  pipe, 
valves  and  littinss;  brass  fittings,  lead.  Jute,  sulphate  of  alum- 
inum and  hypochlorite  of  lime,  etc.     John  A.   Affleck  is  Pres. 

+  Rrhali«lh.  Del. — The  contract  to  furnish  and  lay  c.-i.  pipe, 
construct  a  200.000-g:al.  water  tower,  and  furnish  and  in- 
stall engines  and  pumps,  has  been  awarded  to  CHARI^IOS 
OWENS.  Bridgevilie.  Del.  Estimated  cost,  $30,000.  Rids 
were  opened  by  the  Board  of  Public  Works,  Apr.  15.  Noted 
Mar.   27. 

.Vlexandrla,  A'a. — We  are  officially  advised  that  bids  for 
constructing  a  concrete  masonry  dam  fro.  the  Alexandria 
Water  Co.  were  received  as  follows.  Apr.  15,  by  Javld  J. 
Howell  &  Son.  Consult,  Engrs..  Washington.  D.  C:  R.  J.  Ma- 
lone,  1341  Clifton  St..  Washington.  D.  C.  $121.,2S1:  Winston 
&  Co.,  American  National  Bank  Bldg.,  Richmond,  Va.,  $167.- 
413:  Hoge-Luebkert  Co.,  617  14th  St.  N,  W.  Washington.  D.  C, 
$163,482:  Warren  P.  Brenizer  Co..  141  Q  St.  N.  W.  Washing- 
ton, D.  C  $153,905:  Thomas  Sheahan.  Richmond,  Va.,  $134.- 
272;  King-Ganey  Contracting  Co.,  2  Rector  St..  New  York, 
$172,105:  Piedmont  Construction  Co..  Universltv.  Va..  $124,611: 
MacArthur  Bros.  Co.,  11  Pine  St..  New  York.  $154,979:  Oscar 
Daniels  Co.,  38  Park  Row,  New  York,  $178,323:  Whiting- 
Turner  Construction  Co..  Sexton  Bldg.,  Baltimore,  Md..  $148.- 
169:  National  Fireprooflng  Co.,  Fulton  Bldg.,  Pittsburgh, 
Penn.,   $160,992;   Alsop  &  Pierce.  Newport  News,   Va..    $149,238. 

Norfolk,  Va. — The  Board  of  Aldermen  is  considering  a 
plan  to  improve  the  water  system  which  involves  an  ex- 
penditure of  approximately  $25,000.  William  T.  Brook  is  City 
Engr. 

Cherryvllle,  N.  C — An  election  has  been  called  for  May  6 
to  vote  on  a  bond  issue  of  $25,000  for  installing  a  water  sys- 
tem.    Noted   Feb.    13. 

Albany,  Ga. — The  city  contemplates  an  expenditure  ot 
$15,000,  for  improvements  to  the  water  system.  R.  J.  Edgerly 
Is  City  Engr. 

Laerange,  fia. — We  are  officially  advised  that  $190,000  has 
been  appropriated  for  the  installation  of  a  water  system 
and  a  gas  plant  here.  Plans  for  these  improvements  are  be- 
ing prepared  by  James  Nesbit  Hazlehurst,  Consult.  Engr., 
candler  Bldg..  Atlanta.  Noted  Apr.  3.  See  also  item  under 
Light,  Heat  and  Power. 

Louisville,  MlMs. — The  city  contemplates  the  instalation  of 
water  and  sewer  systems  at  an  estimated  cost  of  $30,000. 
For   particulars,    address   the   Mayor. 

DreNitrn,  Tenn. — Henry  A.  Mentz,  Consult.  Engr.,  Ran- 
dolph Bldg..  Memphis,  Tenn.,  has  been  retained  to  prepare 
plans  and  specifications  for  a  water  system  here.  Estimated 
cost,    $15,000. 

Henderson,  Tenn.— See  item  under  Light,  Heat  and  Power. 
Noted  Apr.  13. 

Nashville,  Tenn. — Bids  will  be  received  by  W.  L.  Murray, 
City  Recdr.,  until  Apr.  28.  for  purchasing  $200,000  bond's. 
These  bonds  were  voted  to  repair  the  reservoir  which  was 
damaged  last  year.  George  W.  Stainback  is  Chn.  Bd.  Pub. 
Wks.      Noted    Feb.    27. 

Corliln,  Kj-, — The  city  has  purchased  a  site  for  the  pump- 
ing station  ot  its  new  water  system  and  will  contract  for  the 
work  in  the  near  future.  Thomas  J.  Young  is  City  Clk. 
Noted  Feb.  20. 

Cincinnati.  Ohio — Bids  will  be  received  by  V.  T.  Price. 
Dir.  Pub.  Ser.,  until  noon.  May  2.  for  laying  c.-i.  water  pipe 
with  valves  and  special  castings,   in  various  streets. 

Cleveland,  Ohio — The  Water  Department  is  investigating 
the  advisability  of  extending  both  water  tunnels  to  a  point 
about  six  miles  from  the  shore  of  Lake  Erie.  Under  this 
plan,  the  new  West  Side  crib  "will  be  used  as  a  working  crib, 
and  the  intake  tor  the  tunnel  will  be  placed  from  one  to  two 
miles  further  north.  The  new  crib  is  4V5  miles  from  the 
shore.  The  East  Side  intake  is  four  miles  from  shore.  W. 
H.    Kirby    i-s    Clk.    Pub.    Ser.      Noted    Apr.    13. 

Lima.  Ohio — We  are  officiallv  advised  that  bids  will  be 
received  by  the  city  until  noon.  May  1.  for  the  following;  One 
6.000.000-gal.  horizontal,  cross-compound  condensing  pump, 
tvvo  boilers,  each  of  150  hp..  damper  regulators,  water  alarms, 
and  all  fittings,  steam  header,  bends,  etc.,  2550  ft.  of  6-in.  and 
830  lin.ft.  ot  20-in.  water  mains,  valves,  tees,  reducer,  hydrants. 
etc.     James  R.   Morris  is  Dir.  Pub.  Ser. 

Voungston-n,  Ohio — .\ccording  to  press  reports,  the  filtra- 
tion plant  of  the  municipal  water  svstem  will  be  entirely  re- 
constructed. The  plant  will  contain  28  filters,  with  a  daily 
capacity  of  24.000.000  gal.  The  entire  cost  of  the  plant  will 
be   $170,000.      F.   M.   Lilly   is   City  Engr. 

Decatur,  Inil. — According  to  press  reports,  bids  ^vill  be  re- 
ceived by  H.  M.  De  Voss.  City  Clk..  until  noon.  May  6.  for 
constructing  a  reinforced-concrete  reservoir  with  a  capacity 
of  230.000  gal. 

Rvansi-ille.  Ind. — The  date  of  receiving  bids  for  furnishing 
efijipment  tor  the  water-pumping  station  has  been  extended 
to  .\pr.  28.  The  contract  includes  a  300-hp.  water-tube  boiler, 
one  meehanical  stoker  for  same,  and  three  mechanical  stokers 
to  be  installed  on  225-hp.  boilers  now  in  place.     Noted  IVfar.  20. 

Highland  Park,  Mich Bids  will  be  received  bv  R.  M.  Ford, 

Villag.-  Clk..  until  Apr.  28.  for  furnishina  3567  pieces  of  6-, 
8-,  12-  and  16-in.  water  pipe,  in  all  about  955  tons. 


Rending,   Mich — Sec  Item  under  LiKht,  Heat  and  Power. 

Chicago,   ill Kids  will   be   received   by   the   Board   of  Local 

ImproveineiiiH  until  11  a.m.,  Apr  28,  for  laying  water  mains 
In   various  striMts.      lOdwanl   J.   IJluckln   is   Secy. 

.\|i|ilc«on.  Wis.— The  conlrait  for  the  new  filtration  plant 
and  pumping  stalloii  awanled  to  the  Jewell  Water  Improve- 
ment Co.,  <-hleago,  has  biiMi  sublet  to  the  IIACKWORTH  CON- 
STRIICTION  CO..  Milwaukee.  The  flitrallon  plant  and  build- 
ing win  lo.st  $50,0011;  jniniping  station  and  foundations.  $16, 000; 
pumps  and  engines.  $53,000;  feed  pipe,  $2500;  site.  $6000.  The 
plant  will  occupy  the  site  of  the  old  buildings  of  the  Apple- 
ton  Mfg.  Co.  and  will  have  a  capacity  of  4.000,000  gal.  dally. 
water  to  be  97\4%  pure  and  to  be  taken  from  above  the  upper 
dam   in   the   Fox    River. 

.Vpplpton,  Wis, —  Bids  will  be  received  by  E.  L.  Williams. 
City  Clk..  until  9  a.m.,  Apr.  23,  for  constructing  a  pumping 
station  for  the  water  system,  according  to  plans  and  speclll- 
cations  on  file  at  the  office  of  the  City  Clerk. 

Uccrnood,  Minn.— We  are  offiilally  advised  that  bids 
will  be  r.e<ived  by  J.  O.  Hage,  Village  Recdr..  until  8  p.m., 
Apr.   29,   for  purchasing   $15,000   water   bonds.      Noted   Mar.   27. 

Maple  Lake,  Minn.— We  are  officially  advised  that  J.  F. 
Druar,  of  the  O.sear  t'laussen  Engineering  Co.,  St.  Paul. 
Minn.,  has  been  ntained  to  prepare  plans  and  speciflcatlcjnH 
tor  the  installation  of  a  municipal  water  system  here.  Bids 
will    probably   soon    be  asked    for   this  contract. 

•fTuron,  Kan. — The  contract  to  construct  a  water  system 
here  has  been  awarded  to  EVERETT  &  BUUT,  Hutchinson. 
Kan.,  at  $19,100.  Bids  were  opened  Apr.  4.  Rollins  &  \test- 
over,    Kansas    City,    Mo.,    are    Consult.    Engrs.      Noted   Mar.    27. 

GIrnrock,  Wyo. — We  are  ofl^cially  advised  that  bids  will 
be  received  until  May  5,  for  constructing  a  water  system 
here,  accoi'ding  to  plans  and  specifications  prei)ared  by  C. 
C.  Carlisli'.  Consult.  Engr..  Cheyenne.  Wyo.  A.  H.  Kimball 
is  Town  Clk.,  and  G.   W.  Thomas,  Mayor.     Noted  Feb.   20. 

Livingston,  Mont. —  We  are  officially  advised  that  the  pro- 
position to  issue  bonds  for  $225,000  for  the  installation  of  a 
water  system,  and  filtration  plant,  was  carried  at  the  elec- 
tion, Apr.  14.  Plans  and  specifications  for  this  work  have 
been  completed,  and  bids  will  be  asked  some  time  In  June. 
Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo.,  are 
Consult,    Engrs.      Noted   Apr.    10. 

Monroe  City,  Mo. — We  are  officially  advised  that  an  elec- 
tion has  been  called  for  Apr.  28,  to  vote  on  a  bond  issue  of 
$78,000  tor  the  construction  of  water  and  sewer  systems  here. 
Plans  and  specifications  have  been  completed  b.v  Burns  & 
McDonnell.  Consult.  Engrs.,  Scarritt  Bldg.,  Kansas  City,  Mo. 
Noted  Mar.   13. 

Cameron,  Tex. — The  Cameron  Water  Power  &  Light  Co. 
will  erect  a  pumping  station  and  make  other  improvements 
to  its  water  system. 

Cotulla,  Tc-v — The  Cotulla  Reservoir  &  Irrigation  Co.  will 
construct  dams  and  build  a  complete  system  of  irrigation  in 
the  valley  of  the  Nueces  River  near  here  at  a  cost  of  about 
$1,500,000.     It  is   planned  to  irrigate  60.000  acres  of  land. 

OkmulKce,  Okla. — The  city  plans  to  lay  about  two  miles 
of   6-iii.   water    pipe   this   year.      James  G.   Lyons   is  City   Engr. 

Columbus.  N.  M. — C.  E.  Cook.  El  Paso.  Tex.,  has  been 
granted  a  franchise  by  the  City  Council  to  construct  a  water 
system   and   install    an    electric-light  and    power   plant   here. 

+Wlnslow,  .\ria!, — The  Atchison.  Topeka  &  Santa  F4  Rv. 
Co.  has  awarded  a  contract  to  JOHNSON  &  BECK.  Winslow, 
to  lay  eight  miles  of  8-  and  12-in.  water  pipe  from  Clear 
Creek  Caiion  to  the  roundhouse  at  W^inslow. 

Endlcott,  ^Vash. — H.  C.  Green  &  Co..  Consult,  Engrs.,  are 
preparing  plans  for  the  installation  of  a  municipal  water 
system   here,  estimated  to  cost  $10,000. 

Lafayette,  Ore. — Bids  will  be  received  by  J.  A.  Wells,  City 
Recdr.,  until  Apr.  28.  for  the  purchase  of  bonds  issued  for  the 
installation    of    a    water    system. 

Nyssa.  Ore. — All  bids  received  recently  for  the  installation 
of  a  water  system  here,  have  been  rejected.  The  woi'k  will 
be  done  bv  citv  labor.  The  system  is  estimated  to  cost  $20,000. 
Noted   Apr.    10. 

Portland,  Ore. — Bids  will  soon  be  asked  by  the  Water 
Board  for  laying  24-  and  2s-in.  water  mains  across  the 
Willamette   River. 

Clovls,  Calif. — Bids  are  being  received  for  the  construction 
of  a  water  svstem  here,  estimated  to  cost  $25,000.  and  a  :-twer 
svstem  estimated  to  cost  $24,000.  Chris  P.  Jensen.  City  Engr., 
Fresno,  is  Consult.  Engr.     L.   E.  Weldon  is  City  Clk. 

Los  -Vngeles.  Calif. —  F.  C.  Finkle.  Consult.  Engr.,  Hellman 
Bldg.,  has  prepared  plans  and  specifications  for  the  construc- 
tion of  a  water  distributing  system  in  the  townsite  of  Mon- 
trose, the  work  to  include  between  four  and  five  miles  of 
riveted  steel  mains  ranging  from  4   o   10  in.   in   diameter. 

Manro«-la,  Calif. — The  City  Engineer  has  completed  plans 
and  specifications  for  the  construction  of  a  reservoir  of  1.- 
500.000-gaI.  capacity,  on  North  Ivy  Ave.  Estimated  cost, 
$8000.  Bids  for  construction  w'll  soon  be  asked.  Noted  Apr. 
17. 

Riverside.  Calif. — We  are  officially  advised  that  bids  will 
be  received  by  H.  C.  Cree.  City  Clk..  until  May  19.  for  the  pur- 
chase of  $1,160,000  bonds  issued  for  improvements  to  the 
water  svstem.  Burns  &  McDonnell.  Scarritt  Bldg.,  Kansas 
City.   Mo'.,    are   Consult.    Engrs.      Noted   Feb.    20. 

San  Francisco,  Calif. — The  Pacific  Gas  &  Electric  Co.  is 
planning  to  enlarge  the  Bear  River  Canal  in  Placer  County  at 
an  estimated  cost  of  $590,000.  The  water  will  be  used  for 
irrigation    purposes. 

Hull.  Que. — .1.  A.  Laforest.  Engr.,  is  preparing  plans  for  a 
water  system   here,   estimated   to   cost  $20,000. 

♦Montreal.   Que. — Bids    will    be    received    by    the    Board    of 

Water  Commissioners  until  noon.  May  16.  for  enlarging  the 
city  aqueduct.  The  work  comprises  about  2.350.000  cu.yd.  of 
earth  excavation  and  about  436.000  cu.yd.  of  rock  excavation. 
The  transporting  of  the  excess  excavated  material;  the  con- 
struction of  reinforced  and  plain  concrete  retaining  side 
walls    containing   about    203.000    cu.yd.    of    concrete,    the    con- 
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struction  of  syphon  culverts,  etc..  the  whole  according  to 
plans,  cross-sections  and  specifications  to  be  seen  at  and  ob- 
tained from  the  office  of  the  Superintendent  of  Water  Works. 
L.  X.  Senecal  is  City  Secy. 

+Brigtatoii,  Onf. — We  are  officially  advised  that  the  con- 
tract to  furnish  pipe  for  water  extensions  at  Brighton  has 
been  awarde  dto  I.  G.  MILL.  Toronto,  at  $50,000.  Bids  were 
opened  Apr.   7.      Noted  Mar.   27. 

St.  Thomas,  Out. — The  Commissioner  of  TTater  Supply  has 
asked  an  appropriation  of  $100,000.  for  improving  the  water 
system.      James  A.   Bell  is  City  Engr.     Noted  Mar.    27. 

Wlnnlpes.  Slan. — Bids  will  be  received  by  H.  N.  Ruttan. 
City  Engr.,  223  James  Ave.,  until  Apr.  2S,  for  furnishing  2500 
water  meters. 

SEWERS 

-A-.tmherst.  MaHs. — Bids  will  be  received  by  the  Sewer 
Commissioners  until  7:  30  p.m..  May  1.  for  the  construction  of 
a  sewer  svstem.  The  contract  involves  the  following:  Ex- 
cavating, laying,  etc.,  14.3S0  ft.  vitrified  sewer  pipe  in  sizes 
from  S  to  IS  in.  inclusive;  excavating,  laying,  etc.,  2600  ft. 
c.-i.  pipe  in  sizes  of  12  and  16  in.,  building  40  manholes, 
depths  of  excavation  from  5  to  22  ft.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  John  MuUan.  Chn.  of  Comrs. 
W.  C.  Tannatt.  Easthampton,  Mass..  is  Consult.  Engr.  The 
contract  to  furnish  pipe  has  already  been  awarded.  Noted 
Mar.   20. 

+BaHtoii,  3IaiiH. — We  are  officially  advised  that  bids  for 
constructing  sewers  in  various  streets  were  received  by  the 
Department  of  Public  Service,  Apr.  11,  as  follows:  in  South 
St.:  ANTONY  CEFALO.  $5591  (awarded  contract):  John  Mc- 
Court  &  Co.,  $715S:  William  L.  Dolan,  $7218;  George  J.  Regan, 
$7346;  Peter  W.  Hill.  $7522;  Anthony  Baruftaldi.  $7555:  Mc- 
Carthv  &  Walsh,  $7698:  M.  De  Sisto  &  Co..  $8345;  James  H. 
Ferguson,  $8902,  In  Montclair  Ave..  WILLI.^M  L.  DOLAN, 
$4199  (awarded  contract);  Antony  Cefalo.  $4347  George  J. 
Regan,  $4953;  Anthony  Baruffaldi,  $5075;  R.  Cartullo,  $5085; 
McCarthv  &  Walsh.  $5131;  John  McCourt  &  Co..  $5142;  James 
H.  Ferguson,  $5646:  M.  De  Sisto  &  Co..  $6034;  Daniel  Di 
Pietro.  $6751.  In  Vetta  Road.  etc..  GEORGE  J.  REGAN,  $2381 
(awarded  contract):  James  F.  Murphy,  $2423;  Peter  W.  Hill, 
$2546;  R.  Cartullo,  $2564:  M.  De  Matteo,  $2790:  M.  De  sisto  & 
Co..  $2877:  Timothv  Coughlin,  $2964;  John  McCourt  &  Co., 
$3302;  James  H.  Ferguson,  $3302;  D.  E.  Lynch.  Noted 
Apr.   10. 

An  appropriation  of  $600,000  has  been  made  for  sewer 
construction.     L.   K.   Rourke   is   Comr.    Pub.   Wks. 

W'eMtfleid,   Momi The    Board    of    Selectmen    has    decided    to 

lav  by  day  labor  the  sewer  pipe  for  which  bids  were  re- 
ceived Apr.  23.  Estimated  cost,  $18,000.  John  L.  Hyde  is 
Town   Engr.      Noted    Apr.   17. 

+Harttard,  Conn. — The  Board  of  Contract  and  Supply, 
Apr.  15,  awarded  contracts  for  building  sewers  as  follows: 
Cheshire  St.,  W.  H.  &  F.  B.  O'NEILL:  Capitol  Ave.,  DIMARCO 
&  BERNARDINO;  Jefferson  &  Madison  Sts.,  PETROSSI 
BROS.    CU.   all   of   Hartford. 

+TorrtnKrton,  Conn. — We  are  officially  advised  that  the 
contract  to  furnish  and  lay  about  2500  lin.ft.  of  8-  to  18-in. 
tile  sewers,  nine  manholes,  five  catch  basins,  etc.,  has  been 
awarded  to  the  .XNDREANl  &  GELORMINO  CO..  54  Louis  St., 
Torrlngton.      Bids  were   opened  Apr.    14.      Noted   Apr.    10. 

Waterburj-,  Conn. — Bids  will  be  received  by  the  Board  of 
Public  Works  until  4  p.m.,  Apr.  29.  for  constructing  sewers 
In  Beacon,  North  Beacon,  Willow,  Pine,  Fleet.  Rose  and 
Flske  Sts.  Plans  and  specifications  are  on  file  at  the  office 
of  Robert  A.   Cairns,  City   Engr. 

Albion,  N.  \. — We  are  officially  advised  that  bids  for  con- 
structing a  sewer  system  and  sewage  disposal  plant  at  Al- 
bion were  received  bv  the  I^oard  of  Sewer  commissioners, 
Apr.  15.  as  follows:  Hager  &  George,  Newark.  N.  Y.,  $148,- 
321;  Ripton  &  Murphy,  Rochester.  N.  Y..  $150,768;  Vang  Con- 
struction Co.,  Cumberland.  Md.,  $157,419;  Barrally  &  Inger- 
soll,  Rochester,  N.  Y.,  $159,266;  W.  S.  Cooper  Co.,  Albion,  N. 
Y.,  $166,574;  Jos.  S.  Stabell  &  Co..  Buffalo,  N.  Y.,  $169,324; 
Flower  City  Construction  Co.,  Hochester,  N.  Y.,  $171,774;  Sam. 
Bonn.  Svracuse.  N.  Y.,  $184,205;  S.  M.  Neff,  New  York,  $199.- 
964;  F.  J.  Munn  C.  Buffalo,  N.  Y.,  216,126.  R.  R.  Fernow  is 
Engr.    of    Bd.      Noted    Apr.    3. 

BlnKhamton.  N.  Y. — The  State  Department  of  Health  has 
approved  the  plans  of  the  city  to  construct  sewers  In  Schiller 
and  Carroll  Sts..  and  Broad  .\ve.     F.  M.  Hopkins  Is  City  Clk. 

ComlnK.  M.  V. — The  Common  Council  has  voted  to  accept 
the  recommendations  of  the  Public  Improvement  Committee 
to  protect  the  city  water  supply.  It  Is  pro|,osed  to  fill  In 
Denlson  Park  Lake,  construct  a  sewer  to  replaie  the  present 
tile  sewer,  and  repair  other  sewers  In  the  vicinity.  Esti- 
mated  cost,    $10,000.      Alfred   Maltby   Is   Chn.   of   Com. 

EaatiTood,  >.  V. — Plans  are  being  prepared  for  a  sewer 
system  for  the  village  of  Eastwood.  About  nine  miles  of 
pipe  will  be  laid,  and  work  will  probably  commence  during 
the    summer. 

+  »<▼  Vork,  \.  Y. —  (Horo.  The  Bronx)  — We  are  omdally 
advised  that  the  President  nf  the  Boro.  of  the  Bronx  has 
award-'d  a  contract  to  OEOROE  M.  DUNN,  at  $7144.  for  the 
ronstriictlon  of  sewers  In  West  264th  St.,  between  Broadway 
iind    FWldHlon    Road.      Bids   were    received    on    Apr.    16. 

PialtaburKb,  X.  V. —  Bids  will  be  recelvi-d  by  the  Board  of 
Public  Works  until  7:30  p.m..  May  2,  for  conslructInK  sewers, 
according  to  plans  and  Hpeclficatlons  on  file  at  the  office  of 
Henry   J.    I..unKlolH.    ("Ity    Engr. 

^Krhrnrrtailr,  \.  Y. — The  contract  to  lay  about  30.000  ft. 
of  s.-wers  h<re  has  been  awarded  to  CHARLEH  IPPOLLlTo. 
<>rarjk-e,  N.  J„  at  $63,046.  The  onlv  other  bid  ri-relved  was 
Hubmllled  by  John  Allen,  Schenectady,  N.  Y..  iil  $63,046  Hlds 
were  originally  recelveil  on  this  contract  on  Apr.  2,  but  Ihi-so 
bids  were  rejected  Bs  too  high,  and  the  contriict  readvertUod. 
Noted    Apr.    17. 

♦Troj-.  Si.  V.  —  Bids  for  conntnicllng  a  relnforeerl  concrete 
uverllow    conduit     for     the    riiikwuod     K.-H.rviili      fnun    rviigln 


and  Glen  Ave.  to  the  Hudson  River,  were  received  bv  the 
Board  of  Contract  and  Supplv,  .\pr.  15,  as  follows:  E.  L. 
GRIMES  CO..  $38,367;  Killam-Shaffer  Co..  $50,886;  Martin  Mur- 
ray Co.,  $44,677:  Whitney-Turney  Co.,  $51,888:  Rob  Roy  Con- 
tracting Co.,  $66,828;  Concrete  and  Foundation  Co.,  $54,430; 
Henry  Golden  &  Son.,  $54,594;  Learv  &  Morrison  Co.,  $49,652; 
Edward  Walsh,  $57,706:  Kennedy-Hamilton  Co.,  $53,081: 
George  J.    Broderick,    $63,191.      Noted   Apr.    3. 

+Cllff8ide  Park  (Cliffside  post  office)  X.  J "We  are  offici- 
ally advised  that  contracts  to  construct  a  trunk  sewer  here 
have  been  awarded  as  follows:  Sections  2  and  3.  to  P.  G. 
M.\Y  &  B.  E.  BRADY,  Palisade,  N.  J.,  at  $19,386  and  $12,500, 
respectively:  Section  4,  to  LUIGI  DI  SCIASCIO.  Cliffside,  at 
$10,089.  Bids  were  opened  by  the  Mayor  and  Borough  Coun- 
cil,   Apr.    14.      Noted   Mar.    27. 

Elizabeth,  N.  J. — See  item  under   Streets  and  Roads. 

■fHelmetta,  N.  J. — A  contract  to  construct  a  sewage  dis- 
posal plant  here  has  been  awarded  to  WILLIAM  HORN  Sc 
CO.,  at  approximately   $15,000. 

Jersey  City,  N.  J — Bids  will  be  received  by  the  Board  of 
Street  and  Water  Commissioners  until  Apr.  3,  for  construct- 
ing a  reinforced  concrete  arch  culvert  under  the  Delaware, 
Lackawanna  &  Western  R.R.  embankment  of  the  Boonton 
section  being  the  outlet  of  the  Manhattan  Ave.  sewer,  also 
for  laying  about  200  ft.  of  54-in.  c.-i.  pipe  through  the  culvert. 
Edward  B.  See  is  Clk. 

-ArXewark,  \.  J. — We  are  officially  advised  that  bids  for 
Section  II.  r'ain  intercepting  sewer,  were  received  by  the 
Passaic  Vall.y  Sewerage  Commissioners,  Apv.  15,  as  follows: 
J.  F.  Shanley  Co.,  Newark,  N.  J.,  $437,300;  Robt.  W.  Smith 
Corp.,  New  York.  N.  Y.,  $385,375;  Bruno  &  Petitti,  Belleville, 
N.  J.,  $379,600:  McCauley-Manton  Co.,  Newark,  N.  J.,  $324,350; 
Whiting-Turner  Construction  Co.,  Baltimore.  Md.,  $319,075; 
Dock  Contractor  Co.,  Hoboken,  N.  J.,  $16,970;  Pethick  Bros  & 
Co..  Inc.,  New  York.  N.  Y.,  $314,800:  Oscar  Daniels  Co.,  New 
Y'ork.  N.  Y.,  $312,050;  Ryan  &  Reilly  Co..  Baltimore,  Md., 
$303,050;  Patrick  McMeel,  Passaic,  N.  J.,  $294,600;  Concrete  & 
Foundation  Co..  New  Y^ork,  N.  Y'.,  $281,600:  Union  Building  & 
Construction  Co.,  Passaic,  N.  J.,  $281,300;  Culp  Co.  Inc., 
Brooklyn,  N.  Y..  $259,055;  Harrison  &  Craig,  Newark,  N.  J., 
$237,300.      Noted    Mar.    27. 

-Vlientonn,  Penn. — We  are  officially  advised  that  bids  for 
constructing  storm-water  sewers  and  appurtances  in  17th 
and  other  streets,  were  received  by  the  City  Council,  Apr.  15, 
as  follows:  (a)  Weaver  Contracting  Co.;  (b)  George  H. 
Hardner;  (c)  Butz  &  Clader:  (d)  Allentown  Construction  Co. 
Vitrified  pipe,  (a)  $13,472,  (b)  $12,139,  (c)  $13,326,  (d)  $13,197; 
vitrified  clay  segment  block,  (a)  $10,945,  (b)  $9846.  (c)  $15,- 
338,  (d)  $9396:  reinforced  concrete  iseg.  Con.),  (a)  $10,408, 
(b)  $9268.  (c)  $15,483,  (d)  $8821:  reinforced  concrete  unit  con. 
(Parmley).  (a)  $11,212,  (c)  $15,626:  reinforced  concrete  unit 
con.  (Lock  Joint),  $10,749,  (b)  $10,218.  (d)  $9205;  monolithic 
concrete,    (a)    $12,196,    (b)    $8757,    (c)    $16,468. 

Highland  Park,  Va. — An  election  has  been  called  for  May 
15,  to  vote  on  a  bond  issue  of  $50,000  for  constructing  sewers 
and   paving   streets.      G.    W.    Bahlke    is   Mayor 

Plalntield,   .\.  J. — See    item   under   Streets  and   Roads. 

+  >VlnNton-!Saleni,  \.  t". — A  contract  to  construct  about 
three  miles  of  intercepting  sewer  has  been  awarded  to  the 
CRAWFORD  PLUMBING  &  MILL  SUPPLY  CO.,  Winston- 
Salem,  at  $25,517.     Noted  Dec.  26  under  Winston. 

+Moblle,  -Via. — According  to  press  reports,  a  contract  to 
construct  sewers  here  has  been  awarded  to  SULL1V.\N, 
LONG  &  L.\GERTY.  Bessemer.  Ariz.,  at  $45,000. 

Jackson,  MInh. — The  City  Commission  will  probably  soon 
call  an  election  to  vote  on  a  bond  issue  of  $60,000  for  con- 
structing storm  sewers  and  a  concrete  bridge  across  Town 
Creek.      B.  H.  Klyce   is  City  Engr. 

Raston,  La. — We  are  officially  advised  that  bids  will  be 
received  by  S.  D.  Pearce.  Pres.  Sewer  Bbard,  until  noon.  May 
15,  for  constructing  a  complete  sewer  system  here,  estimated 
to  cost  $40,000.  Plans  and  specifications  were  prepared  by 
X.  A.  Kramer,  Consult.  Engr.,  Magnolia,  Miss.  Noted  Apr. 
17. 

Lioulsville,  MIsH. — Surveys  are  being  made,  and  a  report 
will  soon  be  submitted  for  the  installation  of  sewer-water 
systems  here.  It  is  estimated  that  both  systems  can  be  built 
for  $30,000,  and  an  election  will  probably  soon  be  called  to 
vote    on    a    bond    issue    for    that    amount. 

LoulNvllie,  Ky. — Bids  will  be  received  by  the  Board  of 
Public  Works  until  May  2,  for  constructing  sewers  In  the 
following  streets:  Mai  n.St.  from  Wenzel  lo  Preston,  from 
First  to  Second,  from  Third  to  Fourth,  from  Fifth  to  Twelfth, 
from  14th  to  16th,  from  17th  lo  18th,  from  20th  to  21sl  from 
22d  to  23d,  from  25tli  to  28th.  Market  St.,  from  Shelby  to 
Campbell,  from  12th  to  13th,  from  Ifith  to  20lh.  Jefferson 
St.,  from  Floyd  to  First,  from  18th  to  21st.  Green  St..  from 
12th  to  15lh.  Walnut  St..  from  14th  to  15th.  Beech  St..  from 
Woodland  to  Virginia.  Bismarck  Ave.,  from  32d  to  34th.  Vir- 
ginia   Ave.,    from    32d    to    34th. 

t'hIraKo  Junction,  Ohio — We  are  officlallv  advised  that  the 
W.  J.  Sherman  Co.,  Th.-  Na.sby,  Toledo,  Ohio,  Is  preparing 
plans    for   a    sewage    purification    plant    here. 

Cellnn.  Ohio— Bids  will  be  received  by  James  K.  Carlln. 
Village  Clk  .  until  noon,  Apr.  29,  for  furnishing  pipe  for  a 
cimiiilete  Hiwer  system.  Bids  will  be  received  on  reinforced 
ciiiKiete,  segmental  concrete,  monolithic  concrete,  segmental 
vilrllled  and  vitrified  pip,  according  to  plans  and  specifica- 
tions  on    file   at    the   office   of   the   Clerk. 

'*+<inrlnnntl,  Ohio — Wo  are  officially  advised  that  tha 
contract  to  construct  main  and  lateral  sewers  and  drnlna 
In  the  Hei'tloii  of  the  city  known  as  Evenstnn,  has  been 
awarded  to  MCCARTHY  IlltOS..  2910  Woodburn  Ave,,  Cin- 
cinnati, at   $39,976,      Bids  were  opened  Mar.   10.      Noted   Apr.  t. 

CInrlnnntI,  Ohio — Bids  will  be  received  by  V.  T.  Prlca. 
Dir.  Pub.  Ser.,  until  noon,  Apr.  28,  for  constructing  main  ana 
lateral  sewers  and  drains  with  appurtenances  In  varloiM 
strei'Is. 


+('lnrlnnntl,    Ohio— A    contriu 


'"    In   Glenway 


April  ■i\,  11.1.1 


Ave.     and     Pilo,-     Hill     h.is     b 
FHANZ,    CliK-innuti,    at    $71,610.       UIiI.n 
Noted    Apr.    10. 
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+T<>lfil<>,  O.ilo — Contracts  for  ooiistruetlnir  sewers  were 
awarded  liy  the  Moard  of  Control,  Apr.  7,  as  follows-  Tn  the 
vicinity  of  l.aKrang-e  St.  and  the  Manhattan  Road. '  to  AL- 
HMHT  GUVS1H)\VSK;.  Toledo,  at  $M.!MG;  In  South  St.  and  the 
boulevard  in  IliKliland  Park,  to  the  TOLEDO  CONTRACT- 
ING CO.,  at   $2177.      Noted   Apr.   3. 

New  licrlln,  Ohio — rrellminary  plans  and  estimates  are 
bcinK-  considered  for  the  installation  of  a  sewaKe-dlspsoal 
plant  here.     .lolui  H.   HoU   Is  Town   Engr. 

Itnveniiii.  Ohio — Bonds  for  $30,000  have  been  voted  for  ex- 
tendinK'  and  improving-  the  sewer  system  here.  F.  D.  Marble 
is   I'res.    City    Council. 

Bloomlneton.  Inil. — U.  S.  Hanna,  City  Engr.,  la  preparing 
plans  for  extensions  to  the  sewer  system,  estimated  to  cost 
$10,000. 

niMiuevlllo,  Ind. — Plans  for  the  proposed  sewer  in  the 
northern  part  of  the  city,  are  now  on  file  at  the  ollice  of  the 
City  Clerk.  The  sewer  is  estimated  to  cost  $85,000,  and  bids 
will    probably    soon    be    asked.      Noted   Apr.    10. 

Cadlllaf,  Mich. — .\n  appropriation  of  $30,000  has  been 
voted  for  the  construction  of  a  combined  sanitary  and  storm 
sewer. 

t^Fllut,  Mich. — Bids  will  be  received  by  D.  E.  Newcombe. 
City  Clk.,  until  3  p.m.,  May  2,  for  constructing  sanitary  sew- 
ers as  follows:  on  Baker  St.  from  Saginaw  St.  to  Ave.  A; 
on  Taylor  St.  from  Saginaw  St.  to  Ave.  .\ ;  on  Dort  Ave.  from 
Rankin  St.  to  Ri.x  St.;  and  on  Young  St.  from  Crapo  St.  to 
Avon  St.,  in  accordance  with  plans  and  .specifieations  adopted 
by  the  Common  Council  now  on  hie  in  the  office  of  the  City 
Engineer.     Noted   Apr.    10. 

GrOHHe  Polnte  Park,  Mich. —  A  bill  has  passed  the  legis- 
lature authorizing  Uie  village  to  vote  $110,000  bonds  for  the 
construction  of  an  8-ft.  sewer,  which  will  connect  with  the 
Falrview  sewer  of  Detroit.  It  is  e.xpected  that  the  villages 
of  Grosse  Pointe  Farms,  Grosse  Polnte  and  Grosse  Polnte 
Shores  will  also  issue  bonds  for  this  purpose.  The  total  cost 
of  this  improvement  Is  estimated  at  $500,000.  Louis  N.  HII- 
sendegen    is    Village    Pres. 

-A+Iron  Mountain.  Mich. — \Ye  are  officially  advised  that 
the  contract  to  construct  about  IfiBO  ft.  of  4S-ln.  Jackson  pipe 
reinforced-eoncrete  sewer  has  been  awarded  to  PHIIj  O. 
SHERIPAN  &  CO.,  Roughton,  Mich.,  at  $10,725.  The  other 
bids  weri-:  J.  R.  Holfelt  Co..  $12,500;  Pastoret  Construction 
Co.,  $12,1!IS;  R.  J.  Nilson  &  Sons,  $13,650.  Bids  were  opened 
Apr.  12.      Sol  Beauparlant  is  City  Clk.      Noted  Mar.   13. 

I'crt  Huron.  MIrh. — An  appropriation  of  $10,500  has  been 
made  for  constructing  a  storm  sewer  to  drain  the  section 
of  the  city  between  15th  and  24th  Sts.,  south  of  Lapper  .\ve. 
The  sewer  will  be  of  concrete,  egg  shaped,  the  Inside  diam- 
eter to  be  33x50  in. 

Clinton,  111. — An  ordinance  has  passed  the  City  Council  for 
the  construction  of  sewers  in  South  .Jackson,  South  Elm., 
White   and   Park    Sts.      Estimated   cost,    $15.0000. 

EvnnNvlIle,  AVIs. — Bids  will  be  received  by  F.  W.  Glllman, 
City  Clk.,  until  May  6,  for  constructing  1900  ft.  of  storm  sew- 
ers and   6198    ft.    of    sanitary   sewers. 

+AVe8t  M!I«aukec.  Wis. — We  are  officially  advised  that 
the  contract  to  construct  a  sewage-disposal  plant  here  has 
been  awarded  to  the  CODDINGTON  ENGINEERING  CO., 
North  Milwaukee,  Wis.,  at  $5764.  Bids  were  opened  Apr.  15. 
Noted  Apr.    3. 

■*-Dnvcniiort,  lona — Bids  will  be  received  by  the  Board  of 
Public  Works  until  2  p.m.,  May  3,  for  constructing  a  sani- 
tary sewer  system  in  the  13th  Ward,  comprising  outfall, 
trunk  drainage,  and  main  sewers,  being  sections  1,  2,  3,  4, 
5,  6,  7  and  S,  as  shown  on  general  plan  now  on  file,  and  con- 
sisting approximately  of  the  following  quantities:  2400  ft. 
of  96-in.  drainage  sewer,  3000  ft.  of  24-ln.  sewer.  2400  ft.  of 
IS-in.  sewer,  3600  ft.  of  15-ln.  sewer,  2400  ft.  of  12-in.  sewer. 
2900  ft.  of  24-in.  sanitary  invert.  Plans  and  specifications 
may  be  obtained  at  the  office  of  the  Board  of  Public  Works. 
A.   M.   Compton    is    Comr.    Pub.    Wks.      Noted   Mar.    13. 

.VuHtln.  Itllnn. — Bids  will  be  received  by  the  City  Recorder 
until  Apr.  25.  for  constructing  3700  ft.  of  10-  to  20-in.  storm 
sewers,  and  6400  ft.  of  S-  and  672  ft.  of  IS-in.  sanitary  sewers. 
Council  Grove.  Kan A.  J.  Smith,  Consult.  Engr.,  Em- 
poria, Kan.,  is  preparing  plans  for  a  sewer  syste  mhere,  esti- 
mated  to   cost    $25,000.      Arthur    E.    Smith    is    City    Engr. 

Great  Rend.  Kan. — We  are  officially  advised  that  bids  will 
bo  received  until  Apr.  28,  for  constructing  a  21-in.  outfall 
sewer.  R.  A.  Rowland,  McPherson,  Kan.,  is  Conscult.  Engr. 
Noted    Mar.    27. 

California.  Mo. — We  are  officially  advised  that  bids  will 
he  received  by  the  city  until  May  7.  for  constructing  about 
four  miles  of  lateral  sewers.  Burns  &  McDonnell,  Scarritt 
Bldg.,    Kansas   City,   Mo.,    are    Consult.    Engrs. 

Hermann.  Mo. — We  are  officially  advised  that  bids  will  be 
received  by  the  city  until  8  p.m.,  Apr.  28  ,for  constructing 
about  iVi  miles  of  sewer  laterals.  Plans  and  specifications 
may  be  obtained  from  Burns  &  McDonnell,  Consult.  Engr., 
Scarritt  Bldg.,    Kansas   City.   Mo.      Noted   Apr.   3. 

Monroe  City.  Mo. — See  item  under  Water  Supply — Irriga- 
tion. 

Sprln^fleld.  Mo. — Bids  will  be  received  by  the  city  until 
Apr.  25.  for  constructing  two  sewers  in  the  First  Waid.  Thq 
city  plans  to  lay  abiut  10  miles  of  sewers  this  year.  C.  E. 
Phillips  is  City  Engr. 

BiHhop.  Tex. — Bonds  for  $75,000  have  been  Issued  for  pur- 
chasing and  Improving-  the  local  sewer  system  and  paving 
various   streets. 

Clevis,    Calif. — See    item    under    Water    Supply — Irrigation. 
Grldlcy,   Calif W.   H.    Castner.   Jr..    City    Engr.,    is    prepar- 
ing plans  and  specifications  for  completing  the   sewer  system 
here,  and  bids   tor  construction  will   probably  soon   be  asked. 
Los    Gatos,    Call*. — F.    A.    Nykirk,    City    Engr.,    has    sub- 


mlll.-d    jihin.M   t.,   the  City   Council    for  the   proponed  « 
leiri  ;iml  .Mi-wMKe  illHpoHiil   plant.     Noted  Mar,    2l). 

>Hn  llernardino,  Calif — The  City  Council  has  ordere  I  the 
(-"n.siiiiitlon  of  a  sewer  system  In  the  northwest  serilon  <,( 
the   ilty.      Estimated  cost,    $30,000. 

UARIiAGK 

.SiirlnKAeid,  Mans. — Plans  are  being  prepared  by  C.  M.  Klo- 
cum,   (  lly    Ln«r.,    for   the  erection  of  a   rubbish   Incinerator. 

v,„  '"'*",";i  ''"•"••;T7>*'<'»  will  .be  received  by  J.  C.  Armstrong. 
Boro.  Clk,.  until  Apr.  2S,  for  the  t-ollectfon  and  disposal  of 
garbage    In    the    borough. 

Akron.  Ohio — The  city  Is  considering  the  erection  of  a  new 
gnrh;ine   incinerator.      R.   M.    Pllmore   Is   Ulr.    Pub.   Ser. 

+  I>aIlaN.  Tex. — The  contract  has  been  awarded.  It  Is  re- 
ported, by  tht  city  to  the  R.  S.  WINN  CO..  for  the  erection  of 
a   three-unit   addition   to    the  garbage  crematory  at   $6500. 

+  I>aNailenH.  Inilf. — The  city  has  awarded  the  contract  to 
V  "-  ''."!'7r'^'-^''^'i  ''i's^d'-na,  for  all  work  la  connection  with 
I  lie  sprinkling  of   the  city  s  streets. 

STKIJKTS   AXD  ROADS 

Iloston,  Mass.— -The  Department  of  Public  Works  has  ap- 
propriated $000,000  for  street  work  this  year.  L.  K  Rourke 
is  Comr. 

The  contract  for  the  construction  of  4100  lln.ft.  of  macadam 
roadway  In  Littleton  for  the  State  Highway  Commission  was 
awarded  to  BURPEE  &  BLAKELV.  Boston,  at  $S2.ss  other 
Bids  were;  H.  W.  Tarbell.  Lowell,  $9439;  M.  W.  Leahv  Little- 
ton. $9812,  and  Antony  Corchia,  Boston,  $10,661.  Arthur  W 
Dean   Is  Chief  Engr. 

T,  J?!<'*„^>'"i  be  '-ecelved  until  Apr.  25,  by  the  Department  of 
Public   Works,   for  paving   West   First   .St..   South    Boston 

Bids  will  be  received  until  Apr.  28.  for  construction  of  tar 
macadam  roadways  In  Dawes  St.  and  Playstead  Road,  Dor- 
chester.     L.  K.   Rourke   is  Comr. 

HartfoDl.  Conn. — Commissioner  Bennett  has  Inaugurated 
an  important  change  In  bid  bonds.  Heretofore  common  bonds 
have  been  accepted  with  bids,  but  hereafter  all  bids  must 
be  accompanied  by  either  a  surety-company  bond  or  certllied 
check.  Another  change  has  been  made  In  that  contractors 
may  obtain  sets  of  specifications  and  blueprints  upon  reason- 
able notice,  and  the  payment  of  the  actual  cost  of  preparation. 

Hartford,  Conn. — The  Board  of  Contract  and  Supply  has 
recommended  to  the  City  Council  laying  about  four  mliis  of 
concrete  sidewalks,  a  total  of  about  72.000  sq.ft.  The  esti- 
mated cost   is   $18,000.     Roscoe  N.   Clark   is   City   Engr. 

AVaterliury.  Conn — Bids  for  laying  permanent  pavements 
on  various  streets  will  be  received  bv  the  Board  of  Public 
Works  until  4  p.m..  .\pr.  29.  as  follows:  Wood  blocks  on  a 
concrete  base.  Exchange  Place  and  Bank  St.,  to  Grand  St., 
about  5000  sq.yd.:  granite  blocks.  Meadow  St..  from  Bank  to 
Field  St..  about  4000  sq.yd.;  North  Elm  St..  from  Kingsbury 
to  Water  St..  about  30oo  sq.yd.;  Water  St.,  from  North  Elm  to 
Brown  St.,  about  1000  sq.yd.;  bltullthlc  Willow  St.,  from 
Clowes  Terrace  to  Roseland  Ave.,  about  4000  sq.vd.  Robert  .\ 
Cairns,   9   Leavenworth   St.,   is  City  City   Engr.      Noted  Apr.    17. 

+  .Mbany.  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  contracts  for  Improving  the  following  streets:  Broad- 
way, from  Columbia  St.  to  Livingston  Ave.  (pavement  unde- 
cided), UNION  PAVING  CO.,  Schenectady,  N.  Y.,  at  $45,619; 
Park  Ave.,  from  Main  Ave.  to  Erie  St..  with  vitrified  brick 
on  concrete  foundation.  M.  F.  DOLLARD.  Albany,  at  $14,455. 
Other  bidders  were;  Robert  Dumary,  Albany,  $15,578.  and  P. 
W.  Mulderry,  Albany.  $14,853;  Bensen  St.,  from  Ontario  to 
Quail  St.,  with  vitrified  brick  on  concrete  foundation,  to 
ROBERT  DUMARY,  Albany,  at  $11,524.  Other  bidders  were" 
J.  S.  Champion,  Albany,  $11,668;  Kennedy  Construction  Co. 
Albany,  $12,934;  M.  F.  Dollard,  Albany,  $11,678;  P.  W  Mul- 
derry, Albany.  $11,828;  South  Hawk  St.,  from  Morton  Ave.  to 
Third  Ave.,  vitrified  brick  on  concrete  foundation  to  J  S 
CAMPION.  Albany,  at  $11,045.  Other  bidders  were-  Kennedy 
Construction  Co..  Albany.  $12,042;  P.  \V.  JIuIderrv  Vlbanv 
$10,692;  Robert  Dumary,  Albany,  $11,308;  Elizabeth  St  from 
Alexander  St.  to  Eagle  St..  P.  W.  JIULDERRY  Albany  at 
$7924.  Other  bidders  were:  M.  F.  Dollard.  Albanv.  $8467;  J. 
S.  Campion,  Albany,  $8631;  Kennedy  Construction  Co.,  Albanv, 
$8810;  Robert  Dumary,  Albany,  $8627.  Isadora  Wachsman  "is 
Secy. 

Brooklyn.  IV.  Y. — Bids  will  be  received  until  11  a.m..  Apr 
30.  by  the  President  of  the  Borough,  Borough  Hall,  for  im- 
proving parts  of  the  following  streets;  Lafavette  St  De 
Bevoise  Place,  Prince  and  Duffleld  Sts..  Norman,  Central  Divi- 
sion, Albany,  Gates  and  Fifth  .\ves.,  Havemevcr,  Halse'y.  and 
Dean   Sts.     .A.lfred   E.   Steers  is  Pres. 

We  are  officially  advised  that  the  following  bids  were  re- 
ceived by  the  President  of  the  Borough  of  Brooklyn.  \pr  16. 
for  paving  various  streets  with  asphalt:  (a)  Dean  St.  from 
Nostrand  Ave.  to  New  York  Ave.;  (b)  Park  Place,  from  Sixth 
Ave.  to  Vanderbilt  Ave.,  and  Sterling  Place,  from  Fifth  Ave 
to  Sixth  Ave.;  (c)  St.  Johns  Place,  from  Albanv  Ave.  to  East 
New  York  Ave.,  and  East  New  York  Ave.,  from  St.  Johns 
Place  to  Rockaway  Ave.;  (d)  St.  Marks  Ave.,  from  Flatbush 
Ave.  to  Vanderbilt  Ave.,  and  from  Rogers  Ave.  to  Nostrand 
Ave.;  Barber  Asphalt  Paving  Co..  Woolworth  Bldg..  Manhat- 
tan, (a)  $8033;  (b)  $25,660;  fc)  $74,876:  (d)  $27,696-  Cranford 
Co..  52  Ninth  St..  (a)  $7707;  (b)  $25,207;  (c)  $79,065-  (d) 
$26.SS3;  Uvalde  Contracting  Co..  Broadway.  Manhattan  (a) 
$7866;  (b)  $25,594:  (c)  $80,145;  (d)  $27,193;  Borough  Contract- 
ing Co..  186  Remson  St..  (a)  $8027;  (b)  $25,809;  fc)  $69  654- 
(d)  $27,193.  On  section  (c)  the  Topeka  Asphalt  Paving' Co.. 
147  Fourth  Ave.,  Manhattan,  was  low  bidder  at  $68,410  Noted 
Apr.    10. 

BufTaio.  !V.  Y. — We  are  ofl^cially  advised  that  bids  were  re- 
ceived on  Apr.  15,  by  the  Department  of  Public  Works  for 
street  improvements  as  follows:  (a)  German  Rock  Asphalt  & 
Cement  Co..  asphalt;  fb>  Erie  Contracting  Co..  brick-  Beek- 
with  St..  (a)  $7770.  (b)  $6993;  Fell  Alley,  (a)  54310,  (b)  $3500: 
Weyand    St.,    (a)    $15,270.    (b)    $12,700;    Frank    Ave.,    (a)    $9660. 
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Dunkirk,  X.  Y. — We  are  officially  advised  that  the  low 
bidder  for  paving  portions  of  six  streets  was  the  Lake  Shore 
Construction  Co..  Dunkirk,  at  about  $35,000.  Other  bidders 
were;  P.  B.  Colgan,  Dunkirk,  the  Dunkirk  Construction  Co.. 
Dunkirk,  P.  H.  Goggin,  Fredonia,  N.  Y..  E.  B.  Osborne.  Bing- 
hamton,  N.  T.     R.  H.  Heppell  is  City  Clk.     Noted  Apr.  3. 

New  York,  N.  Y. — Bids  will  be  received  until  3  p.m..  May 
1,  1  by  the  Department  of  Parks.  Arsenal  Bldg.,  Fifth  Ave. 
and  64th  St.  for  the  construction  of  asphalt  tile  walks  in 
Linden  Park,  Bore,  of  Queens;  for  repairs  to  macadam  pave- 
ment on  Crotona  Ave.,  Boro.  the  Bronx:  for  constructing 
gutters  on  City  Island  Road,  and  extending  said  road  at  Bar- 
tow Station.  Pelham  Bay  Park,  Boro.  the  Bronx.  Chas.  B. 
Stover   is    Pres.    Park    Conirs. 

New  York,   N.   Y (Boro.    of   Richmond) — We   are    officially 

advised  that  the  following  bids  were  received  on  Apr.  15,  by 
the  President  of  the  Boro.  of  Richmond,  Borough.  Hall,  St. 
George,  S.  I.:  for  repaying,  ivith  redressed  granite  blocks, 
Broadway,  from  Henderson  to  Castles  Ave.,  Joseph  John- 
son's Sons.  $11,973:  Cornelius  Vanderbilt.  $8512:  John  E. 
Donovan,  $12,S70:  Tarpy  Construction  Co.,  $21,654:  for  re- 
laying the  present  granite  block  pavement  on  the  south 
wing  of  Richmond  Terrace,  from  Davis  Ave.  to  John  St.,  B. 
J.  Doyle  and  Fred  Leedecke,  $2332;  Joseph  Johnson's  Sons, 
$25u7:  Tarpy  Construction  Co.,  $2952;  John  E.  Donovan. 
$3703;  Cornelius  Vandervilt,  $2711.  George  Cromwell  is 
Pres.     Noted  Apr,   10. 

New  York.  N.  Y.  (Boro.  The  Bronx) — We  are  officially  ad- 
vised that  the  following  are  the  low  bids  received  on  Apr. 
16,  by  the  President  of  the  Bronx,  for  paving  various  streets: 
West  n9th  St..  from  Osborn  Place  to  Acqueduct  Ave.,  Sapidero 
Contracting  Co.,  $16.45));  Tremont  Ave.,  from  Webster  Ave.  to 
Third  Ave.,  John  Farrell  Contracting  Co..  .$15,940;  East  150th 
St.,  from  Third  Ave.  to  Melrose  Ave.,  Harris  &  Rose,  $9196; 
Brook  Ave.,  from  East  156th  St.  to  Third  Ave.,  John  Farrell 
Contracting  Co.,  $15,890:  Fox  St..  from  165th  St.  to  Intervale 
Ave.,  Barber  Asphalt  Paving  Co.,  $10,065:  Cauldwell  Ave., 
from  Westchester  Ave,  to  East  161st  St.,  Barber  Asphalt  Pav- 
ing Co.,  $11,494:  West  231st  St.,  from  Corlear  Ave.  to  Bailey 
Ave.,  Barber  Asphalt  Paving  Co..  $19,340:  Ogden  Ave.,  from 
West  169th  St.,  to  Acqueduct  Ave.,  Asphalt  Construction  Co., 
J7277,      Cyrus  C.   Miller  is   Pres.     Noted  Apr.   10. 

NIaeara  FallH,  N.  Y. — We  are  officially  advised  that  bids 
will  be  received  until  May  20,  by  the  Board  of  Public  Works 
for  paving  Lockport  St.  from  Main  St.  to  the  N.  Y.  Central 
tracks.  The  estimated  cost  is  $70,000,  P.  S.  Parkhurst.  Jr., 
Is  City  Engr.     Noted  Apr.   17. 

Olean.  X.  Y. — Bids  will 
by  the  (Commissioners  of  Public 
St.,  from  Union  St.  to  South  Fourth  St.  The  approximate 
quantities  are:  900  cu.yd.  excavation,  3400  sq.yd.  brick  pave- 
ment, 2420  lin.ft.  straight  curb,  75  lin.ft.  circular  curb.  George 
Luther  is  a  Comr. 

+  We  are  officially  advised  that  contracts  have  been  award- 
ed to  M.  APPLEGATE,  SON  &  CO.,  Bradford.  Penn..  for  vitri- 
fied brick  paving  on  Wayne  St.  at  $17,942,  Green  St.,  $2003. 
and  Fourth  St..  $5To9,  H,  E.  Bunce  is  City  Engr.  Noted 
Apr.  3. 

+.s>rnooMc,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  contracts  for  street  Improvements  as  follows:  For 
paving  Beverly  Road  from  Stolp  to  Crossett  with  asphalt  to 
GUY  6.  DTCKiS(jN.  at  $7632;  to  FRED  J.  BAKER,  at  $10,570, 
for  paving  North  Franklin  .St.,  from  Noxon  St.  to  the  Erie 
Canal  with  vitrified  block:  to  the  WARNER-QUINLAN  CO.. 
at  $5129  for  sheet  asphalt  pavement  on  Livingston  Ave.  from 
Euclid  to  Clark  St.  George  J.  Metz  is  City  Clk.  Noted  Mar. 
27. 

Elizabeth,  N.  J. — Bids  will  be  received  until  8^30  p.m.. 
May  1.  by  the  City  Council,  for  curbing  and  paving  'Vine 
St.,  from  De  Hart  Place  to  Grove  St.,  and  for  laying  sewers 
in  parts  of  Fourth  Ave.  and  Myrtle  St.  Wm.  P.  Neafsey  Is  St. 
Comr. 

HllliMlnle,  N.  J. — Bids  will  bo  received  until  8:30  p.m..  May 
5,  bv  the  Township  Committee,  for  grading  and  macadam- 
izing the  Woodcliff  Heights  Road,  for  a  distance  of  about 
2166  ft,  H,  G.  Herlng  U  Township  Engr.  George  W.  Saul  Is 
Chn.  of  the  Com, 

Jrrney  CKy,  N.  J. — The  Board  of  Finance  has  granted  an 
appropriation  to  pave  Warren  .St..  from  Montgomery  to  First 
St..  and  Van  'Vorst  St..  from  York  to  Grand  St..  with  wood 
block   pavement. 

•fNewark,  N.  J. — The  Board  of  Public  Works  has  awarded 
contracts  for  street  Improvements  as  follows:  To  the  J.  J. 
HUGHES  CON.STUUCTION  CO..  at  $10,456.  for  granite  block 
paviment  on  Crawford  St.,  from  Washington  to  High  St..  and 
at  $26,014  for  granite  paviment  in  liowiry  St.,  from  Market 
to  Ferry  to  RALPH  S.\,N'<)I<JVANNI.  at  «S2:t9  and  $l«.li31 
respectively  for  gr.inlte  block  in  Ifank  and  Spruce  Sts. :  tho 
HASTINGS  PAVKMKNT  CO..  at  $»i»2s  and  $7052  for  a.s|)halt 
blr..  k  In  Noilh  Twulfth  and  Paterson  Sts.;  the  McMAIIoN 
riiNSTIUJi'TloN  CO..  at  $7S31  and  $4586  for  granite  paving 
on   Alplni;   St.  and    Marie   Place.      M.   R.   Sherrord    is   City  Engr. 

+Nrw«nn.  N.  J. — The  Board  of  Freeholders  has  awarded  a 
contract  to  OKORGR  &  C()NLf)N,  Newark,  N.  J.,  for  macadam- 
izing 655  lin.ft.  of  the  Franklin-Stockholm  Road,  at  a  cost  of 
$4686.      Noted    Mar.    27. 

rialnflrlal.  Si.  J. — The  City  Street  CommlnHlon  Is  planning 
to  lay  new  macadam  HtreetB  to  cost  about  $25.0IM).  Extensions 
to  tho  sewer  Bystem  are  also  h<»lng  ronsldi-red.  at  a  cost  esti- 
mated at  $8500.      Andrew  J.  Oavett   Is  SUo' t  Camr. 


ent.     F.  W.  Slmonds  Is  'Village  Engr, 

+Wri<<nrl<l.  y.  J. —  We  are  offlrlally  advised  that  the  Town 
rouiicll  hiiM  awnrdid  u  contract  to  HUMI'llitKY  &  DENT- 
LEY,  Hackensack,  N.  J.,  at  $7601,  for  Improving  various 
Htre.-tH  undi-r  Contract  No.  3,  f)th>-r  blddi-rs  were;  VVeldon 
Contracting  Co.,  $7602:  Hurke  *  Honham.  $77»!i,  the  M.  H. 
Blackwell    Contracting    Co.,    $7778,    Ihi-    Ke.ley-McFeeley    Co.. 


$S538:  the  C.  H.  Winans  Co..  $8550;  the  Hassam  Paving  Co.. 
$6599.  Liddle  &  Pteifter.  $9630.  A,  W.  Vars  is  Engr.  Charles 
Clark    in   Town    Clk.      Noted    Mar.    27, 

.Vshland,  Penn. — Bids  will  be  received  until  7  p.m.,  May  7. 
by  the  Street  Committee  of  the  Borough  Council,  tor  grading 
and  paving  on  Oakland  Road  and  Center  St.  About  15,000 
sq.yd.    will   be  required.     J.   Wm.   Ritz  is   Boro.   Secy. 

+Dravo»burg-,  Peim. — We  are  officially  advised  that  the 
Borough  Council  has  awarded  a  contract  to  the  J.  B.  SHEET.S 
CO.,  Pittsburgh,  at  $54,428  for  improving  various  streets.  R. 
C.  Bavne,  McKeesport,  Penn..  is  City  Engr.  Courtney  L. 
Whitaker  is   Boro.   Secy.      Noted  Apr.    17. 

Harrisburg,  Penn. — Bids  will  be  received  until  10  a.m..  May 
13.  bv  the  State  Highway  Department,  for  the  reconstruction 
of  24.105  lin.ft.  of  road  in  Warwick  Township,  20,235  lin.ft.  in 
Manheim  Township,  and  9951  lin.ft.  in  West  Earl  Township, 
all  in  Lancaster  County,  and  all  to  be  of  Ijituruinous  macadam 
construction,  penetration  method.  Edward  M.  Bigelow  is  State 
Highway  Comr. 

-A  Philadelphia,  Penn. — Bids  will  be  received  until  noon. 
May  1.  by  the  Bureau  of  Highways.  Department  of  Public 
Works,  for  surfacing  macadam  roads  under  Schedule  A,  five 
contracts  aggregating  16,495  sq.yd.  of  waterbound  macadam; 
for  resurfacing  macadam  roads  under  Schedule  B.  12  con- 
tracts aggregating  71,657  sq.yd.  of  bituminous  macadam.  IS.- 
630  sq.yd.  of  waterbound  macadam.     M.  L.   Cooke   is   Dir. 

I'niontoivn,  Penn. — Bids  will  be  received  until  noon.  May 
1,  by  the  Controller  of  Fayette  County,  for  the  construction 
of  about  one  mile  of  brick  and  Telford  road  in  Bullskin 
Township,  and  about  8200  ft.  of  brick  and  Telford  road  in 
South  Union  Township,  Thomas  H.  Hudson  is  County 
Solicitor. 

Denton.  Md. — The  lowest  bid  received  by  the  Commissioners 
of  Caroline  County,  for  construction  of  1.63  miles  of  State 
highway  from  Denton  to  Willowpond  was  that  of  the  Holt 
Construction  Co.,  Federalsburg.  Md.,  at  $15,831.  For  concrete 
approaches  to  the  bridge,  its  bid  was  $17,403.  Other  bids  were: 
Chesapeake  Construction  Co.,  $17,248;  Juniata  Paving  Co.. 
$17,117.  E.  L.  Mlcheau.  Baltimore,  bid  $21,901  for  the  con- 
crete approaches.  The  only  bid  for  the  draw  was  from  the 
Shertzer  Rolling  Lift  Bridge  Co^  $14,800.     Noted  Apr.   10. 

TowHon,  Md. — We  are  officially  advised  that  the  only  bid 
received  for  construction  of  a  highway  along  the  Falls  Road 
north  from  Beaver  Dam  Run  was  from  J.  Prank  Parks,  Tow- 
son,  at  $8371.  This  was  rejected  as  above  the  estimate.  Not- 
ed Apr.  3. 

Danville,  Va. — Bids  will  be  received  until  Apr.  29,  by  the 
City  Engineer  for  construction  of  37%  miles  of  soil  road,  and 
61^  miles  macadam  road  in  Dan  River  District,  Pittsylvania 
County.     J.  O.  Magruder  is  City  Engr. 

Petersburg,  Va. — Dinwiddle  County  will  gravel  Jerusalem 
Plank  Road  from  city  limits  for  five  miles  Into  Prince  George 
County.     Address  County  Supervisors.   Dinwiddle.  Va. 

+  PortMniouth,  Va. — The  Citv  Council  has  awarded  a  cim- 
tract  to  the  McGUlRE  CONSTRUCTION  CO.,  Norfolk,  Va..  at 
about   $60,000   for   paving   High   St. 

+Chariotte,  N.  C. — We  are  officially  advised  that  the  City 
Council  has  awarded  a  contract  to  the  SOUTHERN  PAVING 
&  CONSTRUCTION  CO..  Chattanooga,  Tenn.,  for  paving  va- 
rious streets,  and  to  A.  H.  McDANIEL,  Augusta,  Ga.,  for  con- 
struction of  concrete  sidewalks  and  curb.  Joseph  Firth  is 
City   Engr, 

(Greenville.  S.  C. — Bids  will  be  received  until  Apr.  29,  by 
the  t^ommlssioners  of  Greenville  County,  for  construction  of 
about  1.52  miles  of  the  Greenville-Henderson  Highway.  W.  S. 
Peden  is  Chn.  of  the  Comrs. 

+\VaHhlngton,  <;a.^ — The  City  Council  has  awarded  a  con- 
tract to  the  \\'EST  CONSTRUCTION  CO..  Chatanooga,  Tenn.. 
at  about  $60,000  for  20.00(J  sq.yd.  of  asphalt  paving  on  Main 
St.  The  H.  S.  Jaudon  Engineering  Co.,  Atlanta  and  Savannah. 
Ga.,    Is   Engr.-in-Charge.      Noted   Mar.    6. 

JaokHonville,  Fin. — Bids  will  be  received  until  10  a.m..  May 
9,  by  the  Commissioners  of  Duval  County  for  paving  various 
roads  in  South  Jacksonville  wit];!  vitrified  brick  or  conorete 
on   a  sand   foundation.      E>  P.   Hoimes  Is   Chn. 

Palatka.  Fla. — Bids  will  be  received  until  May  6,  by  the 
City  Council,  for  constructing  about  three  miles  of  concrete 
sidewalks,     S.  C,  Stallings  is  City  Engr. 

PeBNarola,  Fla. — Bids  will  be  received  until  noon.  May  13, 
by  the  Hoard  of  Bond  Trustees  for  street  improvements  con- 
sisting of  22,000  sq.yd.  concrete  pavement  and  14.400  lin.ft. 
concrete  or  granite  curb.  John  A.  Merritt  is  Chn.  of  the  Bd. 
Geo.   Rommel.  Jr.,   Is  Ch.  Engr. 

+ColllnM,  MlMH. — We  are  officially  advised  that  the  Com- 
missioners of  Covington  County  have  awarded  a  contract  to 
M.  H.  THOMASON.  Laurel.  Miss.,  at  $18,335  for  constructlin 
of  26 ',4  miles  of  larth  and  sand  clay  roads  In  District  No.  2. 
A.   L.  Smith   Is  Highway   Engr.      Noted   Mar.   27. 

Jarkaon.  MInh. — Hinds  County  has  voted  to  spend  an  ad- 
ditional $200,000  on  good  roads.  Contracts  will  bo  let  by 
the   County   Commlssltrners. 

.>lBKn»lla.  Mh»>i. — Th.'  Supervisors  of  the  Fourth  nistrlct 
have  voted  to  Issue  $200,000  In  bonds,  the  proceeds  of  which 
will  be  spent  in  Improving  the   main   highways  of  tile  district. 

+  Mein|>hlH.  Tenn.— The  City  Commissioners  have  awarded 
a  contract  to  th<-  MKMPHIS  ASPH.VLT  &  PAVING  CO..  at 
$16,777,  for  surfacing  Marshal  Ave.  with  asphalt.  J.  ID. 
Weatherfoid    is    City    Kngr, 

(ieoricetown.  Ky. — The  Fiscal  Court  of  Scott  County  will 
cxpiiid  $16,000  In  the  repair  and  construction  of  roads  In  tho 
county. 

rinelDnnti.  Ohio — A  special  corn-spondent  ndvlses  us  that 
on  aicounl  of  a  lack  of  lililderH,  much  of  the  .HamlHon  County 
road  work  must  be  reailvertlsed.  There  were  no  bids  received 
for  the  Improvem.nt  of  the  state  road  In  Crosby  Township, 
and  onlv  one  for  Improving  the  Mill  Road,  Sprlnglleld  Town- 
ship, which  was  rejected  as  being  above  the  estimate  of 
$22,283. 

CnhimbiiM,  (thill — Bids  will  be  received  until  2  p.m.,  Apr.  30, 
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Iby  the  State  HlghAfay  Commissioner  for  KiadliiK  and  paving 
with  wateibound  macadam  2.21  mlli^s  of  the  GiiHon-MaiislU-ld 
Road,  Sandusky  Township,  lllchland  County,  at  an  estimated 
cost  of  $13,174;  for  gradlnf?  and  pavlnp  with  brick  Z.Sl  miles 
of  the  Ashland-New  L,ondon  Itoad.  UuKKles  Township,  Ash- 
land County,  at  an  nstlniatod  cost  of  ?li4,5.'i7.  Jamus  It. 
Marker    Is    Comr. 

+  l<:iyrlu.  Ohio — Wc  aro  offlcially  advlseil  that  a  contract 
has  been  awarded  by  the  Board  of  Commissioners  of  I.,oraln 
County  to  WILLIAM  STKWAHT.  Wabash.  Ind..  at  $14.3U(i,  for 
contruction  of  a  new  floor  In  i'ir  le  Ave.  Brldtje  No.  1.  F  l-i. 
Ellenberger  is  Comnrs."  Clk.     Noted   War.   27. 

Ulrnril,  OhI.i — Bids  will  be  received  until  noon.  May  B,  by 
the  Village  Council,  for  improvcm.  nt  of  Liberty  St.,  from  State 
St.  to  Its  termination,  and  for  construction  and  repair  of  side- 
walks, crosswalks  and  street  Intersections  in  various  streets. 
James   E.    Stotler   is   Village   Clk. 

lilma,  Ohio — The  City  Council  has  adopted  a  resolution 
declaring  it  necessary  to  improve  Franklin  Avi'.,  from  Elm 
St.   to  Lakewood  Ave.     G.  A.  Crayton  is  City   Engr. 

MIddletowii,  Ohio — Bids  will  be  received  until  11  a.m.,  Apr. 
25,  by  the  Director  of  Public  Service,  for  sidewalks,  curb  and 
gutter  on  portions  of  Cleveland,  Lefferson,  tjueen.  Sixth,  Gar- 
den and  Clark  Sis.,  and  Askew  Ave.     John  Lloyd  is  Dir. 

PauldluB,  Ohio — Bids  wiH  be  received  until  2  p.m.,  Apr.  25, 
by  the  Commissioners  of  Paulding  County,  for  the  improve- 
ment of  five  sections  of  the  Hofacker  Pike,  aggregating  28.21 
miles  and  a  section  of  the  Greiger  Pike,  5292  ft.  in  length. 
Howard  Wouser  is  Audr.     Charles  C.  Duckwall  is  County  Engr. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m..  May  6, 
by  the  Board  of  Commissioners  of  Lucas  County,  for  grading, 
draining  and  macadamizing  roads  in  Wildwood  Addition,  a 
subdivision  of  Adams  Township.  Charles  J.  Sanzenbacher  is 
Audr. 

+The  Board  of  Control  has  awarded  contracts  for  street 
Improvements  as  follows:  Forsyth  St.,  from  Navarre  to  Still- 
man,  to  PETERS  BROS.,  at  $10,112;  to  same  company,  at 
$4442  and  $8311,  respectively,  for  Elmwood  and  Woodland 
Aves.;  to  H.  P.  STREICHER,  at  .$12,406,  for  Lawrence  Ave., 
from   Detroit  to  Central  Ave.     T.  R.  Cowell  is  Dir. 

I'hrlchs-ville,  Ohio — The  Trustees  of  Mill  Township  have 
had  plans  prepared  for  paving  about  two  miles  of  the  Park 
Valley  Road  at  an  estimated  cost  of  $29,407.  Mr.  Snyder  is 
Township  Clk. 

♦  AVarren,  Ohio — We  are  officially  advised  that  the  Di- 
rector of  Public  Service  has  awarded  a  contract  to  FRED  L. 
GEIGER,  7  School  St..  Warren,  Ohio,  at  .$13,042  for  repaying- 
North  Park  Ave.  with  Metropolitan  brick.  Bert  C.  Smith  is 
City  Engr.      C.   L.  Craig  is  Dir.     Noted  Mar.   27. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows: 

May  5,  at  Rockport,  by  Commissioners  of  Spencer  County, 
for  construction  of  a  road  in  Ohio  Townshtp.  John  T.  Steven- 
son  is  Audr. 

May  5.  at  Danville,  by  Commissioners  of  Hendricks  County, 
for  a  crushed  stone  and  gravel  road  in  Lincoln  Township. 
Lewis   W.    Borders   is  Audr. 

May  5,  at  Laporte,  by  Commissioners  of  Laporte  County, 
for  construction  of  a  macadam  road  in  Pleasant,  Lincoln  and 
■Washington  Townships,  18.33  miles  long.  Fred  A.  Hausheer 
is  Audr. 

May  6.  at  Washington,  by  Commissioners  of  Daviess 
County,  for  three  roads  in  Harrison  Township.  Leo  S.  Core  is 
Audr. 

May  fi.  at  Decatur,  by  Commissioners  of  Adams  County, 
for  macadam  roads  in  Washington.  Kirlsland,  Wabash,  Marion 
and  Hartford  Townships.     T.   H.   Baltzell  is  Audr. 

May  7.  at  Bloomington,  by  Commissioners  of  Monroe 
County,  for  production  of  a  road  on  line  between  Richland 
and  Bean  Blossom  Townships.     W.  F.  Kinser  is  Audr. 

May  7,  at  Muncie.  by  Commissioners  of  Delaware  County, 
for  a  gravel  road  in  Harrison  Township:  a  crushed  stone  road 
on  line  between  Harrison  and  Washington  Townships  and  on 
line  between  Union  and  Hamilton  Townships.  Francis  M. 
Williams  is  Audr. 

May  S,  at  New  Albany,  by  Commissioners  of  Floyd  County, 
for  road  in  New  Albany  Township.     Julian   T.   Miller  is  Audr. 

May  6.  at  Kokomo,  b^^  Commissioners  of  Howard  County, 
for  gravel  and  stone  roads  in  Harrison  Clay  and  Center  Town- 
ships.    E.  B.  Swift  is  Audr. 

May  7,  at  Columbus,  by  Commissioners  of  Eartholemew 
County  for  macadam  roads  in  Hawcreek  and  Harrison  Town- 
ships.    Philip  J.   Safer  is  Audr. 

May  7,  Crown  Point,  bv  Commissioners  of  Lake  County, 
for  gravel  road  in  Calumet  Township.  Chas.  A.  Johnson  is 
Aidr. 

May  10,  at  Franklin,  by  Commissioners  of  Johnson  County, 
for  construction  of  two  gravel  roads. 

Ciirydoii.  Ind. — Bids  Will  be  received  until  2  p.m..  May  8. 
by  Commissioners  of  Harrison  County  for  the  construction 
of  gravel  roads  in  Franklin  and  Spencer  Townships.  J.  L. 
O'Bannon   is  Audr. 

+E:ikhar(,  Ind. — The  Board  of  Public  'Works  has  awarded 
a  contract  to  the  NORTHERN  CONSTRUCTION  CO.,  for  pav- 
ing three  blocks  of  South  Second  St.  The  bids  were  as  fol- 
lows: Northern  Construction  Co.,  Metropolitan  or  medal 
block,  cement  filler.  $7112:  sand  filler.  $7016;  asphalt  or  pitch 
filler,  $7683.  Henry  Cripe.  Metropolitan  or  medal  block, 
cnment  filler,  $7697:  sand  filler.  $7393:  asphalt  filler.  $8092. 
Daniels.  List  &  Douglas.  Metropolitan  block,  cement  filler, 
$7697:   sand   filler,   $7634;    asphalt    filler,    $8332. 

ETonxvllle,  Ind. — Bids  will  be  received  until  10  a.m..  May 
8.  by  Commissioners  of  Vanderburg  County  for  the  construc- 
tion of  three  roads  in  Armstrong  Township.  C.  P.  Beard 
is  Audr. 

+Rlohniond.  Ind. — We  are  officially  advised  that  the  Com- 
missioners of  AVavne  County  have  awarded  a  contract  to 
SISK.  SPRINKLE.  LEAVELL  &  CO..  Portland.  Tnd.,  at  $47,029 
tor  construction  of  a  road  in  Richmond  Townslilp.  Other 
bidders  were:  Hall  &  Barnard.  $47,687:  James  B.  Little, 
$53,925:  Tripper  &  Son.  $51,234;  John  F.  Hipskind.  $52,900;  F. 
G.    Johnson    &    Co..    $48,998;    the    Ohio   Construction    Co.,    $51.- 


400  L  C.  Peacock  Is  County  Ensr.  L.  H.  Bowman  Is  Audr. 
Noted   Apr.    10. 

Ti-rri-  Ilnutr,  Ind. — I'lauH  have  bei-n  completed  for  about 
lO.SiO  sij.yd.  of  paving  on  various  streetH,  and  bids  will  soon 
be  .-isked.  The  Board  of  Public  Works  Is  also  cunHlderIng  the 
paviiig  of  Poplar  St.  with  brick  or  bitullthic,  about  11,350 
sq.yd.      H.    M.    Burns    Is   City    Engr. 

■lellrvllU-.  III.— We  are  olllelally  advised  that  bids  will  be 
received  until  10  a.m..  Apr.  2«,  l)y  the  iioard  of  Local  Im- 
provements for  paving  Church  St.  The  work  Includes  6760 
sq.yd.  vitrified  brick  pavement,  3900  cu.yd.  excavation  and 
grading,  4680  Un.ft.  sandstone  curb,  sewer  pipe,  manholcH,  etc. 
Pred  J.  Kern  is  I'res. 

+I;:aM  IHollnr,  III.— Wi-  are  offlclally  advised  that  the 
f;°"'','!.,"Jm,'.'i"K,'', '"""'"^■'■""■"'''  ''■"'  awarded  a  contract  to 
the  WESTIORN  1MP111)V|;.MI;NT  CO.,  Raelne.  Wis.,  at  $7284 
for  paving  porlloriH  of  lligl,  St.,  Eighth  Place  and  Sixth  Ave. 
«-jr,/IV'' ,.'"',';''■,'■,  "7'".  •'"'"'  I^l-hln  &  .Son.  Mollne,  111,,  at 
$(4(iO.      II.   G.   Paddock  Is  City   l-;ngr.     Noted  Apr.    10. 

Jolli-t.  Ill — We  are  odieially  advised  that  bids  for  re- 
surfacing Eastern  Ave.  with  asphaltlc  concrete  were  received 
S?  .  H.""'"-^^^*'''  Conway  Paving  Co.,  Chicago,  113.325:  H.  B. 
Strelcher.  Chicago.  $12  300,  the  Western  Improvement  Co.. 
A''Jr"'lO  "   *'"'^^''-     '^-   '^-  O'Callahan   ia  City   Engr.     Noted 

+  I'porla,  III — The  Board  of  Local  Improvements  has 
awarded  a  contract  to  JOHN  W.  BUSHELL  at  $11,196  for  re- 
surfacing Fayette  St.  from  North  Adams  St.  to  Knoxville 
Ave.  with  asphalt.  L.  D.  Jeffries  is  City  Engr. 
.  !t'^",'!',Vf""'  '*VIm.— Th..  City  Council  has  awarded  a  contract 
to  the  WHITE  CON.STKUCTION  CO.,  Milwaukee,  at  $1.97  per 
sq.yd,  for  about  30,989  sq.yd.  asphalt  pavement.     Noted   Feb    6. 

Uelavan.  UIm. — Bids  will  be  received  until  10  a.m..  May  2, 
by  the  Committee  on  Streets  and  Alleys,  for  grading,  curb- 
ing and  paving  Walworth  Ave.,  from  Main  to  Fourth  Sts., 
with  brick  on  a  concrete  foundation.  W.  H.  Ilorton  E  D 
Fiske.   E.    H.   Gormley    form    the   Com. 

Jeflreraon.  \yi8.— Bids  will  be  received  until  Apr.  26,  by  the 
Board  of  Public  ^\  orks.  for  paving  Main  St.  with  vitrified 
block,  creosoted  wood  block  or  reinforced  concrete.  About 
S520  sq.yd.  pavement,  and  3480  lin.ft.  curb  and  gutter  will 
be  required. 

+MII'«vaukee,  Wis — We  are  officially  advised  that  the  De- 
partment of  Public  Works  has  awarded  the  contract  for  pav- 
'."^  ,'^'"^"''  '^^*'-  '"''•^  sandstone  to  L.  W.  SCHRUTH  at  $95,281. 
A.   A.  Prymark  is  Record  Clk.     Noted  Apr.   17. 

,.  +^Vaukefiha,  ■Wix. — The  Common  Council  has  authorized 
the  Board  of  Public  Works  to  purchase  30,000  gallons  of  tar- 
via  to  be  used  on  local  streets  this  summer.  The  price  is  no., 
to  exceed  SV^c.   per  gal.      Hawley  Wilbur  is  Mavor. 

+A  contract  for  improving  12.913  lin.ft.  of  streets  was 
awarded  the  ADVANCE  CONSTRUCTION  CO..  Waukesha,  at 
$54,982.     Park  Place  will  be  improved  with  brick. 

AVe»t  .Vllid.  AVIii. — Permanent  improvement  of  Burnham  St.. 
from  47th  to  51st  Aves.  and  44th  to  47th  Aves.;  45th  Ave.,  from 
Burnham  to  Rogers  Sts.;  Greenfield  Ave.,  from  fi6th  to  69th 
Aves.  and  69th  to  74th  Aves.;  and  71st  and  72d  Aves..  from 
National  to  reenfield  Aves.,  is  contempSated  this  summer. 
L.  F.  Fish  i3  City  Clk. 

AnamoMa.  Iowa — The  City  Council  has  decided  to  pave 
First  St.      The   material  to  be  used  has  not  yet   been  selected. 

+  Ucs  MolneN,  lona — We  are  offlciallv  advised  that  the  City 
Council  has  awarded  a  contract  to  JAS.  HORRABIX  &  CO. 
Des  Moines,  at  $1,99%  per  sq.yd.  for  paving  on  Enos  A\-f7,  14th 
and    31st   Sts.      Horace   Susong   is   City   Clk.      Noted    Apr.    10. 

Mjnnrapolis.  Minn — The  Paving  Committee  of  the  City 
Council  has  ordered  the  paving  of  Blaisdell  Ave.,  from  24th 
to  25th  Sts..  and  Eighth  Ave.,  from  Seventh  to  10th  Sts.  F. 
W.  Cappelen  is  City  Engr. 

Missoula,  Mont. — The  City  Commissioners  have  passed 
resolutions  creating  six  new  paving  districts  aggregating  20 
blocks  to  be  paved  during  the  coming  summer.  W.  H.  Smith 
is  City  Clk. 

Fayettevllle,  Ark. — We  are  officially  advised  that  the 
Commissioners  of  District  No.  1  will  receive  bids  until  2 
p.m..  May  8,  for  about  20,000  sq.yd.  paving  at  an  estimated 
cost  of  $45,000.  The  work  includes  grading,  draining  and 
curbing.  Jay  Pulbright  is  Secy.  E.  A.  Kingslev.  Southern 
Trust  Eldg..  Little  Rock  Ark.,  is  Engr.     Noted  Apr.   10. 

CorHlcana.  Tex. — Road  District  No.  1  of  Navarro  County 
plans  the  construction  of  100  miles  of  highwav  for  which  a 
bond  issue  of  $400.00$  was  recently  voted.  The  engineer  has 
not  yet  been  selecttd.  The  County  Commissioners  may  be 
adddresse. 

...Denver,  Colo — The  new  State  Highway  Commission  has 
apportioned  $328,000  among  the  five  districts  to  he  used  for 
the  construction  and  repair  of  roads.  The  appropriation  for 
each  county  must  be  supplemented  by  an  equal  amount  from 
the  county  commissioners.  John  M.  Kuykendall.  Denver 
is  a  Comr. 

Phoenix,  Ariz. — We  are  officially  advised  that  bids  will  be 
received  about  May  10.  for  construction  of  about  three  miles 
of  the  Central  Ave.  Blvd.  Bids  will  be  accepted  for  either 
concrete  or  oiled  macadam.  Horace  A,  Cook.  Monihon  Bldg 
Phoenix,  is  Engr.-in-Charge. 

Bellingham.  '\Va»h. — The  City  Council  has  ordered  concrete 
paving   laid   on   C  St.,   at  an  estimated   cost   of   $9105. 

Ellenshnrg.  Wash. — The  time  for  receiving  bids  for  paving 
approximately  11,000  sq.yd.  of  Permanent  Highwav  No  2 
Kittitas  County,  adjoining  this  city,  has  been  extended  froni 
Apr.  8  to  May  6.     Charles  T.  Jordan  is  County  Engr. 

+Seattle,  AVash. — Contract  for  paving  Bavview  St  and 
others  has  been  awarded  by  the  Board  of  Public  Works  to 
F.  McCLELLAN.  at  $86,524.  »>  oi  k.s 

Resolutions  have  been  passed  bv  the  Board  of  Commis- 
sioners of  King  County  for  improving  permanent  highways 
lOA  and  4.  Plans  are  before  the  State  Highway  Commis- 
sioner for  approval. 


44 


E  X  G I  X  E  E  E  I  X  G     X  E  W  S 


Y(,l.  no,  Xo.  17 


+Spakane,  TTash. — The  Citv  Council  has  awarded  a  con- 
tract to  the  SPOKANE  BITU-MASS  CO.  at  $9400  for  paving 
25th  and  26th  Aves.  from  Arthur  St.  to  Grand  Blvd.  with 
Spokane  bituminous  No.  2.  D.  C.  Coates  is  Comr.  of  Public 
Works. 

Tacoma,   Wash The    Commissioner    of    Public    Works    has 

received  bids  as  follows  for  paving  North  26th  St.,  from 
Union  Ave.  to  Proctor  St.,  and  North  Proctor  St.,  from  26th 
to  28th  Sts. :  Joseph  "R'arter.  bitulithic  concrete,  ?22,S00; 
asphalt,  523,800:  Keasal  Construction  Co.,  $23,700;  George  P. 
Wright,  $26,500;  Washington  Paving  Co.,  $24,573;  McHugh 
Contracting   Co.,    $27,860.      Owen    Woods   is    Comr. 

Tacoma,  Wash. — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Pierce  County  until  Apr.  26,  for  constrilC- 
tion  of  Permanent  Highway  No.  3,  five  miles  in  length,  work 
to  consist  of  grubbing,  grading,  concreting,  etc.  Specifications 
on  file  with  M.  Koy  Thompson,  County  Engr. 

+TIie  Dalleii,  Ore. — The  Citv  Council  has  awarded  contract 
for  laving  49.332  sq.yd.  of  bitucrete  paving  to  the  LINDEN- 
KIBBE  CONSTRUCTION  CO..  Selling  Bldg..  Portland,  at  $(1.- 
246.  Instead  of  to  Ambrose-Birdsall  Co.,  for  asphaltic  concrete 
as  first  voted.     Noted  Apr.  17. 

J.  G.  BAKER,  the  Dalles,  has  been  awarded  contract  for 
paving  9000  sq.yd.  with  Dolarway  at  $1.17  per  sq.yd. 

+  Portland,  Ore. — -The  following  paving  contracts  have  been 
awarded  bv  the  Street  Committee  of  the  City  Council;  Upper 
Drive  in  Smiths  Addition.  GIEBISCH  &  JOPLIN,  $8554;  East 
Burnside.  JEFFREY  &  BUB'TON.  $7107;  42d  St.,  COCHRAN, 
NUTTING  &  CO..  .St.  John,  Ore.,  $17,654;  Rodney  Ave  ,W.\R- 
REN  CONSTRUCTION  CO.,  $36,671;  E.  Lincoln  St..  P.\CIFIC 
BRIDGE  CO.,  $19,968.     Thomas  SI.  Hurlbut  is  City  Engr. 

Coronado,  Calif.— The  City  Trustees  have  decided  to  grade 
and  pave  all  streets  west  of  Orange  Ave.,  which  will  cost 
approximately  $175,000.  The  paving  will  consist  of  oiling  and 
graveling. 

LoM  .%ng:ele»,  Calif. — Bids  will  be  received  about  May  1 
for  subdividing  and  Improving  a  100-acre  tract  at  Ocean 
Park  Heights.  E.  T.  Wright,  Pacific  Electric  Bldg.,  is  Engr.- 
In  Charge.  ^   ^  .  ^., 

Bids  will  be  received  by  the  Board  of  Supervisors  until 
2  p.m.,  Jlay  5,  for  grading  and  the  construction  of  an  oiled 
macadam  pavement  on  Lexington  and  Gallatin  Roads.  Passon 
Blvd.,  Rivera  and  Los  Nietos  Roads  from  A\  hittier  Road  to 
Topeka    St.,    Rivera,    in    Road    District   No.    17. 

National  City,  Calif. — We  are  officially  advised  that  the 
Board  of  Trustees  will  receive  bids  about  May  5.  for  13 
blocks  of  asphalt  pavement  on  National  Ave.  About  300,000 
sq.ft.  pavement,  6000  sq.ft.  granite  block  gutters  with  culverts 
and  catch  basins  will  be  required.  H.  F.  Atwater  is  Street 
Supt.      H.   A.   Kuehmsted   is   City   Engr. 

Panadena,  Calif. — Bids  as  follows  were  received  by  the 
City  Council  for  paving  East  Orange,  Grove  Ave.  from  Los 
Robles  to  Lake  Ave.:  J.  Montgomery,  $11,888;  the  Highway 
Construction  Co.,  $13,280;  W.  A.  Dontanville.  $12,572:  E.  J. 
Hart,  $11,760:  Cox  &  Matthews,  $12,557;  Geo.  Weigand  $14,550. 
Lewis   E.  Smith  is  City  Engr. 

Redwood,  Calif. — Bonds  have  been  voted  by  San  Mateo 
County  for  road  Improvements,  to  cost  $1,600,000.  More  than 
100  miles  of  county  roads  will  be  constructed.  James  V. 
Neuman  is  County  Surv. 

+Saiikatooii,  Sank. — We  are  ofHcially  advised  that  the  City 
Commissioners  have  awarded  contracts  to  the  BITULITHIC 
&  CO.N'TRACTING  LTD.,  at  $2.90  per  sq.yd.  for  28,277  sq.yd. 
bitulithic  pavement  wl'h  18-  and  14-in.  concrete  gutter  at 
45c.  and  40c.  per  lln.ft.  respectively;  to  FIELDING  &  SHEP- 
LEY.  l.N'C,  St.  Paul,  Minn.,  at  $3.55  per  sq.yd.  for  13,723  sq.yd. 
creosoted  wood  block  pavement,  and  38c.  per  lln.ft.  for  con- 
crete Butter.  F.  E.  Harrison  is  Mayor.  Noted  Mar.  20  and 
Apr.   10. 

INDUSTRIAL   WORKS 

Northampton.  Maait, — An  addition  is  to  be  built  to  the  fac- 
tory of  the  Florence  Mfg.  Co.,  of  brick  and  concrete,  37x145 
ft,  four  stories.     .Samuel  M.  Green  Co.  Is  .\rch. 

SprluKfleld.  3laMi). — Th.-  Bay  State  Elevator  Co.,  51  Taylor 
.St.,  Springfield,  has  purchased  a  tr.ict  of  land  In  East  Spring- 
fleld,  about  11  acres,  and  is  planning  to  build  a  factory  on  it 
at  once.  A  one-story  building  about  200x200  ft.,  of  heavy 
mill  construction,   will   be   built    first. 

BrldKCport,  Conn. — Estimates  are  beinf;  received  on  plana 
prepared  ny  Lockwood,  Greene  &  Co.,  320  Fifth  Ave.,  New 
York,  N.  Y..  tor  a  factory  at  the  West  End,  for  the  Blue 
Ribbon  Auto  &  Garage  Co.  Two  buildings  will  b.-  built.  The 
main  building  will  be  52x155  ft.,  thre.-  storlis.  and  the  second 
56x82  ft.,  three  Btorles.  both  of  heavy  mill  construction.  A 
member  of  elevators  and  a  largi^  amount  of  skylight  work 
will  bo  required.     The  cost  Is  estimated  at  $80,000. 

Rrlntol,  Conn. — Estimates  are  being  received  on  plans  pre- 
pared bv  Unkelbach  &  Perry.  162  Main  St.,  New  Britain,  for 
an  addition  to  the  plant  of  the  C.  J.  Root  Co.,  on  Church  St. 
The  structure  will  be  40x120  ft.,  three  stories,  of  brick,  mill 
construction,  with  first    two  floors  of  concreti..     Noted   Apr.   3. 

Emlmates  are  now  being  reci-lved  for  a  factorv  bulldlnir 
on  Main  St.,  for  the  Walliice  Barnes  Co.  Tt  will  be  of  brick, 
mill  construction.  50x120  ft.,  four  storleH  hiKh.  and  will  con- 
tain a  fireproof  vault.  Unkelbach  &  Perry,  162  Main  .St.,  New 
Britain,  Conn.,  are  Archs. 

+Watrrvillr,  Conn. — The  American  Pin  Co.  has  awarded  a 
contract  to  the  TORRINGTON  BUILDING  CO..  197  Water  St.. 
Torrlngton,  Conn.,  for  an  addition  to  Its  factory  on  Thomas- 
ton  Ave.  The  Hlructur>-  will  bi-  of  brick,  mill  constriictlon, 
four  storlcH  and  basement,  260x60  ft.,  with  steel  truss  roof 
and  frelKht  elevators.  Theodore  I!,  Peck.  65  Bank  St.,  Water- 
bury,   Conn.,    Is   Arch. 

4ArllnKton,  N.  Y, — The  Hart  Machine  Co.  has  awarded  a 
contract  to  FKIIOU.SO.V  *  CO.,  Palcrson,  N,  J.,  for  the  con- 
struction  of  a  new    i.liini. 


Buffalo,  N.  Y. — Plans  have  been  filed  by  the  Atlas  Steel 
Casting  Co.  for  the  construction  of  a  three-story  steel 
factorv  addition  to  its  plant  at  Elmwood  Ave.  and  the  Erie 
R.R.     The  estimated  cost  is  $20,000.     Noted  Apr.  17. 

BulTalo,  X.  Y. — The  K.  J.  Waters  Co.,  manufacturers  of 
cleaning  compounds,  has  purchased  a  site  at  the  Pennsyl- 
vania R.R.  and  Dorothy  St.,  124x46  ft.,  and  will  erect  a  2- 
story  factory  and  warehouse  of  concrete.  R.  J.  Waters,  819 
Iroquois  Gas   Co.    Bldg.,    is  Gen.   Mgr. 

Fredonia,    X.    Y. — The    Cudahy    Packing    Co.,    Chicago,    111., 
has  secured  a   site   in   Frecionia  and   is   having  plans  prepared 
for    the    construction    of    a    factory     for    the    extraction    and 
botteling    of    grape    juice, 
cmfwyetaoi    shdrlu    shrdl   shrdul    shrdlu    s    rhudhlrludetao   tao 

Gates,  N.  Y. — The  Y'awman  &  Erbe  Mfg.  Co..  Rochester,  is 
having  plans  prepared  by  G.  C.  Wright,  Arch.,  Rochester,  for 
the  erection  of  an  addition  to  its  plant  at  Gates.  The  struc 
ture  will  be  three  stories  high,  360x84  ft.,  with  a  wing, 
240x84  ft.,  of  reinforced  concrete,  and  will  be  used  for  the 
manufacture  of  office  furniture.  The  estimated  cost  is  $200,- 
000. 

+Roehester,  X.  Y. — The  E.  Kirstein  Co..  manufacturers  of 
optical  supplies,  242  Andrew  St.,  has  awarded  a  contract  to 
AFFOPEMAN  &  SONS,  for  the  erection  of  a  four-story 
factory,  121x63  ft.  The  estimated  cost  is  $30,000.  Leon 
Lempert  is  the  Arch. 

Alliance,  Penn. — The  Weybrecht  Planing  Mill  Co.  has  had 
plans  completed  for  the  reconstruction  of  its  plant  which 
was  recently  destroyed  by  fire.  The  estimated  cost  of  the 
new  structures   is   $100,000. 

BurKetteMton-n,  I>enn. — The  American  Metal  Co.,  52  Broad- 
way, New  York,  N.  Y.,  which  has  plants  operating  in  Bartles- 
ville  and  Collinsville,  Okla.,  and  at  Altoona.  Kan.,  has  pur- 
chased from  John  A.  Bell,  of  Pittsburgh,  2B00  acres  of  Pitts- 
burgh vein  coal  and  350  of  surface  land  at  Burgettstown. 
On  this  surface  land  the  company  will  commence  the  build- 
ing of  its  zinc  and  sulphuric  acid  plant.  A  subsidiary  com- 
pany, known  as  the  American  Zinc  &  Chemical  Co.,  is  being 
organized. 

What  is  known  as  a  one-unit  plant  will  be  erected  and 
will  have  a  capacity  for  producing  40,000  tons  of  sulphuric 
acid  and  20,000  tons  of  zinc  annually.  A  shaft  will  be  sunk 
and  coal  mining  operations  will  be  commenced  coincident 
with  the  opening  of  the  plant.  The  initial  investment  in  this 
new  plant  will  be  not  less  than  $2,000,000,  and  it  Is  expected 
that  when  the  entire  plant  is  completed  it  will  represent  an 
investment   of  approximately   $5,000,000. 

+Con«ay,  Penn. — The  Pennsylvania  R.R.,  Union  Station, 
Pittsburgh,  has  awarded  a  contract  to  W.  F.  TRIMBLE  & 
SONS,  Pennsylvania  Ave.,  Pittsburgh,  for  the  construction  of 
a  two-story  machine  shop  extension  at  its  Conway  shops. 

WlnHton-Snlem,  N.  C — W.  C.  Northup,  Arch..  VVlnston- 
Salem,  is  preparing  plans  for  the  construction  of  a  garage, 
general  salesroom  and  service  station  for  the  Carolina  Cadil- 
lac Co.  The  building  will  be  65x150  ft.,  of  brick  and  concrete, 
mill  construction.     Estimated  cost,   $15,000. 

Florence,  S.  C — Plans  have  been  completed  for  an  addition 
to  the  Universal  Plow  Works.  Work  will  probably  start  Im- 
mediately,  and  it  Is  planned  to  complete  the   work  in  -Vugust. 

Palmetto,  Fla. — A.  G.  Sylvester  will  be  in  charge  of  a  crate 
factory  to  be  built  at  Palmetto.  A  company  capitalized  at 
$25,000  has  been  organized  to  finance  this  project. 

Tampa,  Fla The  Haney  Fire  Fighting  Apparatus  Co.  has 

purchased  a  site  at  Tampa,  and  will  build  three  factories  and 
install  equipment  for  manufacturing  Its  specialties.  Esti- 
mated cost,  $50,000.  Edward  H.  Haney,  Stockton,  Calif.,  is 
Pres. 

.\nnlHton,  .\la — J.  B.  Carrington,  of  the  Woodstock  Iron  & 
Steel  Corp.,  and  .S.  F.  Morris,  of  the  Union  Foundrv  Co.  arc 
organizing  a  company  at  Annlston,  which  will  In-  capitalized 
at  $150,000.  A  plant  will  be  erected  for  the  manufacture  of 
Iron  for  structural  purposes.  It  Is  expected  that  the  new 
plant   will   be   In   operation    by   next   fall. 

.\ccording  to  press  reports,  the  city  of  Birmingham  con- 
templates the  construction  of  a  rendering  plant  at  40th  St. 
and    15th   .\ve.      Waller  K.    Kirkpatrick   Is  City   Engr. 

Florence,  Ala — J.  D.  Mitchell.  Spring  Valley,  Ala.,  Is  inter- 
ested in  a  proposition  to  establish  a  cottonseed-oil  mill,  a 
fertilizer  plant  and  a  cotton  compress  at  Florence.  The  plants, 
which   will   be   operated   Jointly,   are  estimated   to   cost   $50,000. 

St.  Joiieph.  La. — The  Texas  Cotton  Oil  &  Mfg.  Co.  will  re- 
build Its  mill  at  St.  Joseph,  recently  destroyed  bv  fire  at  a 
loss   of   $60,000.       K.    Stelnhardl.    New   Orleans,    La.,  "is    Pr.'S. 

Shreveport,  La, — The  Meridian  Fertilizer  Co.  will  build  a 
new  plant  at  Shreveport,  La.,  at  a  cost  of  $150,000.  the  plant  to 
have  an  annual  capacity  of  from  40,000  to  50.000  tons  of  fer- 
tilizer. Address  the  manager,  at  Shreveport,  La.,  for  Informa- 
tion. 

♦Jeoritetoivn,  Ky. — The  grain  elevator  of  Gano  &  Smith, 
Georgetown,  Ky.,  was  destroyed  by  fire,  Apr.  12,  with  $30,000 
loss.      The   owners   are   considering    rebuilding. 

(iuthrle,  Ky. — The  carl  rage  factory  of  Evans  &.  .Son,  nt 
Guthrii-.  redently  damaged  by  flri>  at  a  loss  of  $15,000,  will 
be    rebuilt. 

Hoxnrd,  Ky.— Mowbray  &  Robinson,  Cincinnati,  Ohio,  hnvo 
purchased  a  tract  of  timber  In  Perry  County,  near  Hazard, 
and  will  I'stubllsh  a  sawmill. 

Akron,  Obl<i — The  Quaker  Oats  Co.  has  had  plans  prepared 
for   Ihi'   construction    of  an   addition    to    Its   factory  at   Akron. 

Cleveland — The  Blackburn  Specialty  Co.,  Cleveland,  Is  plan- 
ning the  erection  of  a  factory.  II  will  be  four  stories,  70x 
100    ft. 

The  .S.  Barkers'  Sons,  prlnti-rs,  523  Supi-rlor  Ave..  Cleve- 
land, arc  having  plans  pri'pared  for  the  erection  or  a  new 
building.      The   cost   has   bei^n    entlmated   at    $86,000. 

Th.-  Wlnton  Gas  ICnglne  Mfg.  Co.,  Clev.-land,  Ohio,  haa 
purchased  a  siti'  of  nine  acres.  It  Is  proposed  to  enlarge  the 
pri  H"nt   plant.      Alex   Wlnton    Is  pres. 

R.  H.  Marshall  and  Morgan  flowell.  East  Liverpool,  Ohio, 
Incorporators  of  the  Morgan  &  Marshall  Co-operatlvi'  Tire 
&  Rubt>er  Co.,  will  erect  a  factory  In  Kiist  Liverpool  for  the 
manufacture  of  automobiles  and  tires.  The  company  Is  capl* 
tallzed  at  $600,000. 
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K'a.s  aiKl  Kusoliiic  ciiKiiii'  riuiril,.  i  \  J:-"'""''  I"  nianufacturo 
adJuiniiiK  that  uf  ( lu.  ll..irmaii  H,.-,ii,  ;'''i''''>'  will  be  erected 
Av,.      The    uperatlon    of   Ih  ■  „i    wm"f,.>S"-'    ""    WanhlnBton 

thi.s   lumpativ.  P'-iiu    will    be    In   connection   with 

-St,. tlTiotf ''r'^a  ^.^'fnVo^ccd^c^V^c'.?;;!?'  ,!^u,??"?"";--'"«  '^<^ ,-"- 
^^'l^;rl:in''!^vv;:-■''"- "^^''--^  anS"w\rlrur■a^'^1o2^^^ 

J.  C.  G°arden;Bat     "cr   '.']rr'R?rs?er'MT.eii    V*'    '^""".^    '^SoToo! 

ilf.  L"''/o'^^r^o7a^fr?reis^^'S"^°  ^    ^?«^^^^^ 

The   P    p    i."ihv-  wiiJSi   ^"^^T^*^*^   capacity  of   the  plant. 

as't!«j  SvlSf"  ■gSSSi  lS»-'"~ 

mated  at   $50  OO'O  ™"wauKee  St.     The  cost  has  T)een  esti- 

wl,rt\':i?r-'a^aT;?>'^<;,1-t[i-n,SUeln^^.  Foundry  Co.,  Racine. 

gel^s""ha?*lT',"vr;/"^"  V^^*-  ^'^."'""  M°t°'-  Truck  Co.,   Los  An- 

boIdt""pafrf^-  conVen";TTi',e  =  ^,''>;"<^  Automatic  Sealer  Co.,  Hum- 
tei'ev'  fnT.  tv,'o  "^P  .''^^^   ^^'^   erection  of  a  factory   in   Mon- 

1!  kVhL?  H*u'i'nb'i^d7'fs'^X^S°ile%'ffil.^'"'-  ^"^  ^"*°"-'-  -^'-■ 
new 'D^™';°'for*^''t'hl-~i?''%^°"^""^^'   ^°'-   ^^e   construction   of   a 

f  ■-Pa-d^-by^iS^SPde \  ■'G°i'J§lrt'^LIe°'^!k-^'fo'r^ a'^^i^^'.'JSfs^^oSo^ 
fefra!j'h1L??-^;;^ni'''be''1nl[^ltd^  '^  --'  ^  PosllSle^^^h"" 
lare^e"^^^!^^'''  i*'"u-~The   Canadian    Pacific   Ry.    Co.    will   build 

in-"n!*n"n',";„?i^V~J''/  Campbell  Steel  &  Iron  Works  are  hav- 
sho.-tI?  L''^ ""''f^  -^S!'  floubling-  their  plant.  Work  will  start 
snoltl^    on    new    buildings   and    entire    new   o«,,i„„„„r"..-?,'\;f 
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story   of   reinforced 


FIOniOHAI.    <i(>VKi{N.Mi:\'l     UOHK 

Do.tl',"!i'JVT".-^.j;r''^^';:;V;,;;-,,,>;;„"i-'[he    Mureau   of  Yards  and 
tract   for  the   (.h  hi,-,,,  i,,,,r,';,'  ,-.'-■•    •""•  awarded    the  con- 
N.  H.,  to  the  (.'.   I  .      V,    Ml-S  (•(         .r.w-''""''Vv.'"''  "'   I'ortsmouth. 
i,'i«.  I.-  .     ..         „  "'-^""^  <-0.,  lortsmouth,  at  »11.48!j. 

celvedS;y7irm7"..u'oV"?,T7;iH';,':;'V''..'^''t,''"T;"'''''  ^m  be  re- 
InBton,     ).   C.   11.    II   Hum     m'',,'/''^''?'.,'^'!''^   "*•"'•  Wash- 

F.."r:.!:'"v".''xT/br/t',"cofp%«Wr»*' u"s  ^''^,;;'^r•■'^••';',  -^^  cd. 

noon,   Apr.   2»,   for  .>redgtn?".^;i:Vnn  1■iaVbo'r°^',T„•„*"""'•■  ""'" 

Beiir,"n't"sor'co",'7,'a*,'??;:',',r?';;r,,  't;'",""?;,  ^''""■■-The  e.  s. 

Apr.  IS,  to  MaJ.  (.  1!  |.|l„;„V^^.V,^  ''?''''''  '','','''"'  ""■»29. 
London,  for  the  <on.strii,' UoV,  Af  V  .  ,'"  '■''!«■■»■•  ^-  »•  A.,  New 
alon^'  the  Connecticut   River  "^'K'^P   dikes   and    revetment 

Arct'.*"Tre,?"r*:^w."V"''«'n^M  Y.-Oscar  Wenderoth,  Superv. 
contract  fo,  he  onstricflon  "ff'°"-  '^  .  C-  has  awarded  the 
the  KINO  I^UMH,CR",?^',"^c'irrlorte^yfl?^.'v^a"!''|tV46V7'«"'-"  '" 
be  "celv^rbrc'''ol""\^^i;?''|?,"y"k'-7?^r^   P"-"^'   ^V  V._Blds  win 

postponed  from  Apr.  3  to  \pr  lo  *"  or,:..r'^iv '■  ^''"^  "een 
Supery.  Arch.,  Treasury  Dept.;  'washinKton  'd    ^^  ^""eroth.     Is 

R,  *°'^l':;.^ondi''^&"Kn°^?,!s-^l}''%"''l'  '^?v^f";'^'"^  '■'>'  ^'-i- 
n  a.m.,  .June  2.  for  the  constfuctinn  nf  /h  ^^ '''"'"?'°"'  ""t" 
dredge    "Miniquas."  consti  uction   of  the  seagoing  suction 

required  to  complete  nlumbi^^/eti    „","''  performuiK  all  laboi^ 

Washing-ton,  in  accordance  with  ti,„  V  "  '  ,  '  'be  Insane, 
for  the  work,  copies  of  whicT  can  he P^b?.^n^"?  specifications 
tion  to  the  department.     Lwi^  C.''Laynn']L''\"ss1    S??y  *"'""•''■ 

We!!S!.VoThT'^u^^e',V".^i°r"ch^-T*'reTs^u';'y^  Sl'it'^%^-- "•,')"""  •^>-  ^-ar 
3  p.m..  May  28    for  two  new  htlh  i,^   ^'^P*-    ^^  ashlnprton,    until 

etc..  at  the  Burea'u 'o^ Vn'-gTa'^'i|^-Pa"n''l='JifrnJIS^^'bih'din^°"^'-^- 

ceiv^ef^V^"«Os^!l^♦"^7;n7eyc=;t\'''"CSe"^v'^•.^V'^^^^  "■"•  "e  re- 
Washington  until  3pm  Max?  i"^  fnr^/'"'--  Treasury  Dept.. 
w'^s1,i^n^/t^Jn^.'  '-^'^-  «^-'-^^oi=the"'^ne^^^^ 

SrnH^'ISEHl'r^^-^'^'^^- 

fui-nishin^  vault  eauinmen^fn.fh''''"^"'",^'??-  "«'    ^'''"'ts    and 

Penn  «ic9oo')  ^"  *''''*•"*''.  1  ork  .Safe  &  Lock  Co  Voi-k 
Pinn'  I4?<i29  V=,,v?,V^'P?"'"*V^°?!K  SAFE  &  LOCK  CO.  York 
6fe""eia-?,d?'Shi^"T6i;%'o.'''"''"^''^'  ^^"  °°'-"  I'"'^"  Works  Co. 

Conm'i'lffolTeT^'f'Tifdian'  A'ffai?s~^^-'flH-^^"«  '•^Z^'^'^d  by  the 
Rire'r':"?i'niy5tLSf  S^i-  .^■•i^-  -oss^?h%  ^l^elc^h^u^tlJI 

llllAt  a*nl'"$ '3,94  '7.;)  TlT74?'"'4^;  ^n%-'fci'''^V^"""^'-^ 
$10  and  $14  per  cu  yd  Clinton  Rr?^<,'?x-",-  *'^',':*  concrete, 
(a)  $20  940:  (b)  $21?60b:  ext"4  cone refe  SlS^^^n'd  ?  n"'""'  "^'2' 
Coast    Br  dg-e    Co       Porhanrt      Or,"      ,1 ;    .,  ,  o?„    *'?  P«''  cu.yd. 

l>?rha-'-l?aTsrfie1^!^U-'<?ry?4"i00?7b?%4,S^^"   -    - 

lowl"Tp'rTYl"''j,\^^t'he"'  sS:.re?ary'''o^'  f^T'^-'^K  ^"^'^'y,^"  =»«  f"'" 
D.    C.     for    the'  construction    of   dcst/oyer    terlT;   n'^^?'".^'°k"- 

at  Camden,  N.  J.,  for  $1  310  00o"'n  'case  the 'cin'tl -,^1  7^°"'^^ 
i^S"o■^0^'l,"<^ciL^'?{llTb'o■Ve"\l.rV^.?n"iS^^ 

turbines  with  reduction  le^fs  It  wilThi\. "*■'"'' ,>''*,''  ^^^^m 
Of  7150   tons  on  trial  aSd'a  speed  of  is   knots^   displacement 


ihrirVi^  V^„  V'  I  ..j!  iiuuuung-  tneir  plant.  Worlt  will  start 
needed.  ^    buildings   and    entire    new   equipment    will    be 

nlan,''fn,^a'^n''„?^5'"""*^'"'"M"^    Co.,    Albert    St.,    is    preparinir 

chtnery°wfi,"brinsfa"fle'd:''  P'^"*'  *°  '^°^'  *^'''''°"-     ^^°^^''"  "''- 

ine-''nT,n?"nrJ'  Ont.—Carpenter  Eros.,  Winona,  Ont.,  are  hav- 

e"q"uip^^^e3V7t^h''?h:Sa^°Jst\rpIrl?u"s"""    "^^""'"^   ^^•=*°'->-   *°   ''- 

PermT'?m.'  /J,^*•~'^^'^  Christie-Brown  Co.  has  taken  out  a 
bfs>^  t  f?of„*.^'^  'i'"'"^*'","  9{  an  eight-story  addition  to  its 
cist"il    $200"S00.^'    Frederick   and    King   Sts.      The    estimated 


by^^'jr^"^|?f/^"co?psSj;^!f  ifTv'-^^V'  ^"JV-  '■ 
and    deliver  ng    Portland    cement       The    i„-,i      i'  ..  "^  furnishing 

Portland  Cemlnt"^  Co..  Cha?le^ton  $1  SO%nd  $1  ?'  IinP'^"",^ 
land  Cement  Co..  Easton  Penn  <i  en"  ?*i  *  V."  "■  .-^'P^a  Port- 
Co..  New  York.  $1.90°  Somheastern  1 V^  ^?'''1?"<'  Cement 
Charleston.  $1.75.  The  sum  of  fflc  iS  f^T 7"''  i"^  Ci-ment  Co., 
sack  returned.  ""'•   '^  *°  ^^  allowed  for  each 

VAULT,    Canton     Ohio"!  at  V46°50^  ^'"°"-    '"    ^'^^^^   D^- 

awa*r^ed*t?'^£r-N^oTM2?Jl^|R%T^I^Lor.a'^'l'^goa'^^V^arh'? 
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ington,  D.  C,  for  the  interior  finish  of  the  post  office  at  Ise\v 
Orleans  at  $364,950.  Bids  were  opened  by  Oscar  ^Aenderoth. 
Superv.  Arch..  Treasury  Dept.,  Washington.  List  of  l)idders 
noted  Mar.   20. 

Pout  Office — Morristown,  Tenn. — Bids  will  be  received  until 
3  p.m..  May  29,  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury 
Dept..  Washington.  D.  C,  for  the  construction  complete  (in- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  interior  lighting  fixtures  and  approaches) 
of  the  U.  S.   post  offlc  at  Morristown,  Tenn. 

Post  Office — Defiance.  Ohio — Supplementary  bids  were  re- 
ceived as  follows,  Apr.  14.  by  Oscar  Wenderoth,  Superv.  Arch.. 
Treasury  Dept.,  Washington.  D.  C,  for  the  construction  of  a 
post  office  at  Defiance,  Ohio.:  (a)  limestone;  (b)  sandstone: 
Bogers  &  Kaiser,  Chicago,  111.,  (a)  J56.434:  (b)|GO  430  George 
W.  Stiles  Construction  Co..  Chicago,  111.,  (a>  *56,5 ,  i ;  (b)  ?hl.- 
577.  James  Devault.  Canton.  Ohio,  (a)  «60.000;  (b)  $h3.5i5. 
R.  S.  Moore.  I-afayette.  Ind..  (a)  $56,310;  (b)  $(.2  205.  Conners 
Bros.  Co..  Lowell.  Mass..  (a)  $57,000;  (b)  $61,500.  Moore  & 
Danner,    Kokomo,   Ind.,  .(a)    $58,787. 

Pout  Offlew— Harrisburg.  111.— Bids  were  r^'ceiyt'^^, ^^  „(,°'; 
lows.  Apr.  21.  bv  Oscar  Wenderoth.  Superv.  Arch..  Ireasury 
Dept.,  Washington,  D.  C,  for  the  constr-iotion  of  a  post- 
office  at  Harrisburg.  111.;  (a)  limestone;  (b)  .^^irK^-V^?.';-  ,±1 
Yeager  &  Sons.  Danville.  111.,  (a)  $57,345:  (b)?59.221  .^Central 
Concrete  Construction  Co.,  Louisville.  Ky.,  (a)  .'SSS.io",  idj 
$61,000;  George  W.  Stiles  Construction  Co..  Chicago,  111.,  (a) 
$57,448;  (b)  $62,700:  James  Devault.  Canton,  Ohio,  (a)  $6J.- 
702;  (b)  $55,800;  Daniel  T.  McCarthy.  Philadelphia,  Penn..  (a) 
$59,430:  (b)  $61,430:  Hiram  Lloyd  Bldg.  &  Construction  Co., 
St.  Louis.  Mo.,  (a)  $58,929;  (b)  $62,929;  Rogers  &  Ka'se"- 
Chicago.  111.,  (a)  $55,980;  (b)  $58.7.50;  R.S.  Moore  Lefayftte 
Ind.,  (a)  $54,726;  (b)  $57,537;  N.  H.  Shields,  Danville,  111.,  (a) 
)52,657. 

+Po«t  Office— Brookings,  S.  D.— Oscar  Wenderoth  Superv. 
Arch.  Treasury  Dept.,  Washington,  D.  C  has  awarded  con- 
tract for  he  construction  of  a  post  office  at  Br09kings  to  the 
GENERAL  CONSTRUCTION  CO.,  Milwaukee,   A\  is.,  at  $1.8. 9i3. 

PoHt  Offic^Douglas,  Wyo— Bids  were  received  as  follows, 
Apr.  12.  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury  Dept 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Douglas:  (a)  limestone;  (b)  sandstone:  WD.  Lovell  Minne- 
apolis Minn.,  (a)  $84,000;  J.  F.  Jenkins  &  Co.,  Ocala,  Fla.,  (a) 
$89,500;    (b)    $94,500. 

+HTflranllc  Mft  Plant — St.  Louis.  Mo. — Oscar  Wenderotlv 
Suoerv  Arch.  Treasury  Dept..  Washington,  D.  C,  has  awarded 
the'^  contract  to  the  OTIS  iSlEVATOR  CO  New  York  for  in- 
stalling a  hydraulic  lift  plant  at  the  St.  Louis  post-office,  at 
$9433. 

Pout  Office — Marlln.  Tex. — Bids  will  be  received  until  3 
om  Mav  27,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction  (including 
plumbing,  gas  piping,  heating  apparatus  electric  conduits  and 
wlrin.  interior  figxtures  and  approaches)  of  the  U.  S.  post  of- 
fice at  Marlln,  Tex. 

C'cincnt — Portland,  Ore. — Bids  have  been  received  as  follows, 
by  Maj.  J.  J.  Morrow.  Corps  Engrs.,  IT.  S.  A..  Portland,  for 
100.000    bbl.   Portland  cement:    (a)    per  bbl. 

brand;    (d)   weight  per  bbl.;   (e)    allowance  ,,.    ^ 

(f)  location  of  mill:  Union  Portland  Cement  Co  Ogden  Utah, 
fob  mill  (a)  $1.45:  (b)  $145,000;  (c)  Red  Devil:  (d)3S0  lb.; 
Vei  $10c  •  (f)  Devil's  Slide.  Utah.  Three  Forks  Portland 
Cement  Co..  Ogden.  Utah,  f.o.b.  mill,  (a)  $1.55;  (b)  $155  000; 
Vc)    Red   bevil.^(d)    380  lb.:    (e)    lOc;    (f)    Trident,.  Mon^.      -^    -^ 


Standard'  (d)  376  lb.;  (e)  lOc;  (f)  Napa  Junction,  Calif 
Riverside  Portland  Cement  Co.,  Riverside,  Calif.,  and  Port- 
land 0?e,  f.ob.  C.lil  or  The  Dalles.  Ore.,  (a)  $2.48;  (b)  $248,- 
000;   (c)   Riverside;    (d)   380  lb.;   (e)   lOc;   (f)   Riverside. 

Rnirlnccrlnir  MiUcrlnln — Panama — Bids  were  received  as 
folIowM,  Apr.  15.  bv  Maj.  F.  C.  Boggs.  Corps  Kngrs  U.  S.  A.. 
Gen  Pur  Officer,  Isthmian  Canal  Comn.,  Washington.  D.  C, 
for  furnishing  the  following  engineering  supplies  under  Cir- 
cular 769-  Class  1.  56  induction  motors,  squirrel-cage  type; 
various  horsepowers,  one  to  50:  37  auto-start.rs  or  compen- 
sators and  thre"  automatic  oil  switches:  General  Electric 
Co  Schenectadv.  N.  Y..  $26,945:  lump  sum,  JS.rSlB;  Class  2. 
40  000  ft  single-conductor  copper  cable.  Rfl''i/>OCi  circular  mils: 
General  Elect;  c  Co.,  $29,600:  alternate.  $25,800;  United  St..'e9 
Steel  Products  Co..  New  York.  $24,080;  Class  fi.  1400.000  .b. 
nig  Iron,  low  phosphorus:  H.  C.  Hoffman  Co.  Baltlmor.-.  Md.. 
$1?.200:  Class  10,  525.000  ft.  B  M..  lumber,  long-leaf  yellow 
nine  or  Douglas  fir-  Chicago  Lumber  &  Coal  Co..  St  Louis, 
C?  »T4.»10  (5  Ellas  &  Bro..  Buffalo.  N.  Y.  »]5,480;  William 
D.  GUI  A  Sbns,  Baltimore,  $17,465-  J.  K.  .lolce,  Chicago  111 
$1(!,900:  Pevton  Lumber  A  Supply  Co..  St.  Louis  Mo,  $17,454 
Rainwater  Lumber  Co..  New  Orlenns.  $1«.979:  W.R.  Grace  & 
Co  San  Frnnclsco,  Calif..  $15619  (on  Douglas  flr  delivered 
Ancon;  other  bids  on  pine  delivered  Colon). 

roni  Ilnnilllng  p|nn«— Panama- Bids  will  be  rerelved  un- 
tl.  Mi.v  14  bv  Maj  F  C  Boggs.  Corps  Engrs.,  IT.  S.  A..  Qcn. 
Pur.  (Ifhcer.  ■  Isthmian  Canal  Comn..  Wnshlngtim.  for  coal 
handling  plants  nt  the  termini  of  the  Isthmian  Canal. 

ntrri  nnmn  nnncra — Panama — Bids  are  nnked  until  10:30 
a.m.  Mav  19.  under  circular  774,  liv  MnJ  F  c.  Boggs.  Corps 
Engrs  USA  Gin  Pur  Offieer.  iHlhml.-in  Cmnl  Comn., 
Washington  D.  C,  for  six  1000-yd  steel  dump  birges.  rapnc- 
Itv  »nk<-n  when  level  full  with  top  of  hoppir  eoiimlnir.  The 
Hiieclflcnllnns  as  drawn  are  more  or  less  general  In  ord.r  to 
allow  Individuality  of  construction.  The  hnrges  are  to  be  t.f 
heavy  ronHtnielloh  for  rough  service.  Their  length  Is  to  bo 
not  more  than  160  ft  and  di-nth  molder  not  more  than  13  ft  , 
«  In  They  are  to  have  30-ln.  frei-bniird  whrn  fully  lond-d 
with  1000  vd  of  sand.  flgur"-d  at  140  Ih  per  .-u.fl.  Top  of 
hatch  coaming  to  be  not  more  than  two  fiet  above  th.-  deck. 
Barges    to    be    rectangular    In    shnpe.    with    rake    at    each    end. 


The  hoppers  are  to  be  not  more  than  four  in  number,  with 
water-tight  bulkheads  between  them,  extending  to  the  deck; 
the  bulkheads  to  extend  entirel.v  across  the  bai-ge,  framed 
to  floor,  deck  and  side  beams,  and  to  be  water-tight.  The 
minimum  width  of  each  hopper  should  be  12  ft.,  and  the 
doors  must  open  to  the  full  size  of  the  bottom  of  the  hopper. 
The  barges  may  be  delivered  on  the  Isthmus,  either  by  Jan. 
1,  1914,  or  at  an  Atlantic  or  Gulf  port  by  Dec.  1,  1913,  or  ,it  .a 
Pacific  port  by  Nov.   15,   1913. 

+Floatliig  Cranes — Panama — The  contract  for  two  float- 
ing cranes  for  use  on  the  Panama  Canal  was  awarded,  Apr. 
IS.  to  NEUMETER  &  DIMOND,  82  Beaver  St.,  New  York,  N. 
Y..  agents  for  the  Deutschen  Maschinenfabrik,  a  German 
company,    at    $837,500. 

■fDump  Cars — Hawaii — The  contract  has  been  awarded  to 
the  WILLIAM  J.  OLIVER  MFG.  CO.,  Knoxville,  Tenn.,  for 
furnishing  15  dump  cars  wilh  a  capacity  of  20  cu.yd.  eacli, 
for  delivery  at  the  naval  station  at  Pearl  Harbor,  H.  T..  at 
$33,310.      List    of   bidders   noted   Apr.    10. 

Cranes — Haw-ail — The  Bureau  of  Yards  and  Docks,  Apr. 
12,  received  bids  for  eleven  15-ton  locomotive  cranes  with 
grab-bucliet  equipment,  naval  staion,  Pearl  Harbor,  and 
navy  yard,  Puget  Sound,  Wash.:  (a)  11  cranes  complete;  (b) 
six  cranes  and  for  each  crane  additional  up  to  a  total  of  11; 
Browning  Engineering  Co.,  (a)  $16,226;  Waterloo  Rd.,  Clepe- 
land,  Ohio,  (b)  $10,000  each;  Pearl  Harbor,  $9000  each;  Puget 
Sound.  Brown  Hoisting  Machinery  Co.,  Cleveland,  (a)  $102,- 
325  and  $98,955,  omitting  counterweight  and  superintendence; 
(b)  $55,700  for  six  cranes,  each  additional  crane  to  11,  $9325; 
(b)  $53,585  for  six  cranes,  each  additional  crane,  omitting 
counterweight  and  superintendence.  $9075;  McMyler  Interstate 
Co.,  Bedford,  Ohio,  (b)  $70,000  for  six  cranes,  $81,700  for  sefen 
cranes,  $93,400  for  eight  cranes,  $105,100  for  nine  cranes, 
$116,800  for  10  cranes  and   $128,500   for  11  cranes. 

+Bulldlng!< — Guantamo,  Cuba — The  contract  has  been 
awarded  to  HENRY  MONK,  Guantanamo,  Cuba,  by  the  Bu- 
reau of  Yards  and  Docks  for  the  erection  of  buildings  for  the 
ladio  station  at  Guantanamo  at  $13,300.  Bids  were  received 
Apr.    5. 

PROPOSED   PAPi'AM.*.    CO.\L-HANDLING    PL.VNT 

The  bids  to  be  opened  on  May  14,  under  Circular  763.  by 
Maj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A..  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Washington,  D.  C.  call  for 
a  most  elaborate  system  for  coal  handling  at  the  termini  of 
the  Isthmian  Canal.  The  Atlantic  plant  will  be  located  on 
the  north  end  of  the  island  formed  by  the  old  French  canal, 
the  American  Canal  and  the  Mindi  River,  with  its  storage 
basin  opposite  Dock  No.  13,  at  Mount  Hope.  A  bridge  built 
by  the  Panama  R.R.  over  the  French  Canal  south  of  the  dry- 
dock  shops  will  connect  the  plant  with  the  mainland.  The 
Pacific  plant  will  be  on  the  quay  wall  south  of  the  entrance 
to  the  large  dry  dock,  to  be  constructed  at  Balboa.  In  each 
case  the  wharves  will  be  constructed  upon  concrete  cylinders 
resting  upon  hard  rork.  with  the  exception  that  at  the  Paclfle 
end  the  unloading  wharf  will  be  a  gravity  section  concrete 
wall   resting   upon  hard  rock. 

The  plant  at  Cristobal  will  he  the  larger,  with  a  capacity 
of  290,000  tons  as  compared  with  160.000  tons  at  the  Balboa 
plant.  It  is  the  plan  to  store  half  the  coal  under  water  for 
emergency  use  in  case  of  war.  the  balance  being  stored  above 
water  available  for  use  in  coaling  government  and  commercial 
vessels.  It  may  be  later  arranged  to  lease  parts  of  the  coal- 
ing basins  to  private  interests  for  their  own  business  on  the 
Isthmus. 

It  is  not  the  Intention  of  the  Government  to  hold  the  bid- 
ders down  to  any  but  general  specifications,  alli()\ving  each 
to  devise  methods  of  construction.  The  Cristobal  plant,  which 
will  be  capable  of  unloading  liJOO  tons  and  loading  2000  tone 
per  hour,  will  call  for  the  following  equipment  to  be  fur- 
nished   by    th(^    contractor: 

Four  unloading  towers,  two  duplex  stocking  and  reclaim- 
ing bridges,  or  their  equivalent,  four  reloaders,  one  conveying 
system  and   power  substation. 

The  Balboa  plant,  of  half  the  capaciy.  will  call  for  halt 
the  equipment  Including  a  smaller  conveying  system  and 
power   substation. 

This  equipment  will  be  located  by  the  Government  upon 
the  substructure  or  storage  bin,  which  will  be  constructed  by 
the  Government,  at  a  cost  -which  will  exceed  the  cost  of  the 
equipment.  The  exact  design  of  this  substructure  will  not  be 
determined  until  aitcr  the  most  satisfactory  design  for  the 
equipment  shall   have  been  accepted. 

The  specifications  call  for  cranes  thai  will  unload  coal 
from  ships,  a  converting  system  transferring  it  lo  bridges 
which  will  span   the  storage  basin  and  dump  it  at  any  desired 

Filuce.  For  loading,  a  system  of  buckets  Is  to  be  provided  to 
Ift  coal  from  the  storage  basin  and  by  means  or  conveyors 
raise  it  to  loading  machines  that  will  dump  it  Into  colliers  or 
lighters.  Vessels  requiring  bunker  coal  will  not  be  compelled 
to  go  alongsld.'  the  wharves  of  the  plant,  but  will  he  coaled 
fiom  barges  lying  alongside,  the  barges  themselves  to  b« 
loaded  bv  means  of  the  reloiidi-rs  mentioned  abovi-.  If,  how- 
ever, the  vessels  are  alongside  the  wharves,  they  can  b* 
loaded    direct    by   means   of   the    reloaders. 

In  the  case  of  the  Cristobal  plant.  It  remains  to  be  de» 
termlned  whether  to  accept  a  layout  In  which  the  loadlnf 
and  unloading  wharves  occupy  opposite  sides  of  the  basin 
parallel  with  one  another  with  the  coal  piles  between  them, 
or  one  In  which  the  unloading  wharf  will  be  at  right  anglaa 
to   the   loading   wharf.  . 

At  the  Pacific  side,  the  unloading  wharf  will  he  situated 
nt  the  outer  end  of  the  dry-di>i  l(  slip,  while  the  line  of  the 
loading  wharf  makes  an  angli-  of  about  45'-  with  that  of  the 
unloading  wharf,  running  out  toward  the  canal  prism  from 
the  eiiil  of  the   unloading  wharf.  .       „.      . 

The  CrlKtnbnl  basin  will  be  1000  ft  .long  by  250  ft.  wide, 
w-llh  the  bottom  19  ft.  below  mean  tirle  and  the  <-levallon  of 
the  di-cks  of  the  wharves  10  ft.  above  mean  tide.  The  Bulboa 
basin  win  be  5110  ft.  bv  25o  ft.,  with  the  bottom  18  ft.  below 
mean  tide  and  th<-  elevation  of  the  decks  of  the  wharves  UVi 
ft.   above    mean    tld<'. 

It  Is  the  desire  iif  lhi>  Coininlsslon  to  have  the  work  com- 
pleted  within   18  months  afli-r  dati-  of  awanl   of  eontract.    f)w- 
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1MB   to   the   amount   of  work   inrolvrd   In    canvnsslnir  the   bids 

that    win    bv    submltt.-rl.    It    la    likely    that    uwaid    will    not    ho 

made   for  some   time   after   th.>   date   of  openliiK.   May    14     1913 

I'lans  and   spoc-ifleatloiis  may  be  obtained   upon   annlleatlDn 


mi!«ci<:l,l,Ai'mi<:oi  N 

<iriin.l»tnii.l— BurllnBton,  Vt.— The  contract  will  soon  bo 
awarded  by  the  University  ot  Vermont  for  the  construction 
iif  a  concrete  grandstand.  Estimated  cost,  SIO.OUU.  Dr.  C. 
11.    Beecher.    Burlington,   Vt..    is   Chii. 

Steel  Sheet  I'IIIiik — Albany,  N.  Y. — Bids  were  received  as 
follows,  Apr.  15,  by  Duncan  W.  Peck,  .State  Supt.  Pub.  Wks., 
Albany,  for  Contract  No.  112,  Krle  Canal,  Sections  9  and  10, 
for  driving  steel  sheet  piling  in  the  embankment  ot  the  canal 
at  certain  localities  within  the  limits  ot  Contracts  Nos.  60  and 
(ifi:  (a)  145,000  lln.ft.  12-in.  steel  piling;  (b)  totals:  .John 
Young,  3113  South  Salina  St.,  Syracuse,  (a)  90c.:  (b)  $120,350; 
J.  Ellwood  Balrd  Co.,  638  South  Division  St.,  Buffalo,  (a)  83c.; 
(b)  $124,700;  Lathrop,  Shea  &  Henwood  Co.,  42S  Kllicott  Sq., 
Buffalo,  (a)  8Gc. ;  (b)  $126,150;  Great  Lakes  Dredge  &  Dock 
Co.,  Buffalo,  (a)  S7c.;  (b)  $137,750.  Engineer's  estimate,  (a) 
95c.;    (b)    $130,000. 

Lumber  nnil  Piles — Albany.  N.  Y. — Bids  were  received  as 
follows,  Apr.  15,  by  Duncan  \V.  Peck,  State  Supt.  Public  Wks., 
for  Contract  No.  113,  for  furnishing  and  delivering  lumber 
and  wooden  piles  at  Bushnell's  Basin,  N.  Y.,  and  at  HoUey, 
N.  Y.:  LUpfer  &  Remick,  Buffalo,  22,139;  .John  Murphv.  Mol- 
ley,  N.  Y.,  $24,820;  \V.  J.  Dowdie,  Oswego,  N.  Y.,  $21,964; 
Engineers   estimate,    $26,452. 

HnrK'e  Caeol  AVork — Albany,  N.  Y. — The  State  Legislature 
has  passed  the  bill  appropriating  $150,000  for  repairs  and  im- 
provements of  existing  mechanical  and  other  structures  along 
and    connected    with    the    state    canals. 

Chunnol  Work — Albany.  N.  Y. — The  Governor  has  signed 
the  bill  appropriating  $60,000,  tor  continuing  the  improvement 
of   the  West  Canada  Creek   Channel. 

Flontini;  Bath  Work — Brooklyn.  N.  Y. — Bids  will  be  re- 
.ceived  by  Alfred  E.  Steers,  Pres.  Boro.  Brooklyn,  until  11 
a.m..  Apr.  30,  for  repair.s  and  alterations  to  the  four  free  float- 
ing baths,  Boro.  Brool^lyn. 

Fire  Alarm  Teleftraph  System — Brooklyn,  N.  Y. — We  are 
officially  advised  that  the  following  bids  were  received  by 
the  Fire  Dept.,  157  East  67lh  St.,  Manhattan,  on  Apr.  15.  for 
establishing  and  equipping  an  extension  to  the  flre-alarm 
system,  in  the  Borough  ot  Brooklyn:  National  India  Rubber 
Co.,  30  Church  St.,  Manhattan,  $67,475;  Safety  Insulated  Wire 
Cable  Co.,  114  Liberty  St.,  Manhattan,  $60,700.  Joseph  Johnson 
is   Comr. 

Retaining  Wall — Buffalo.  N.  Y. — Plans  are  being  completed 
by  the  city  engineering  department  tor  the  construction  of 
the  proposed  retaining  "wall  to  be  located  between  Georgia 
and  Jersey  Sts.  The  wall  will  be  about  500  ft.  in  length. 
Francis  G.  Ward  is  Comr.  Pub.  Wks. 

Zoulogioal  BuildinK — Buffalo.  N.  Y. — Eisenwein  &  Johnson, 
Archs.,  781  Ellicott  Square,  have  completed  plans  for  a  lion 
House,  to  be  erected  by  the  city  at  the  Park  Zoo,  104x112  ft., 
of  stone,  steel  , terra  cotta  and  brick.  David  A.  Seymour, 
Supt.  Park  Dept.,  will  ask  for  bids  about  May  1. 

Dam — Fort  Edward.  N.  Y. — The  International  Paper  Co., 
Fort  Edward,  has  decided  to  build  a  new  dam  to  take  the 
place  of  the  one  damaged  by  the  recent  floods. 

Doek— Newburgh,  N.  Y. — The  city  has  decided  to  con- 
struct a  public  dock  at  an  estimated  cost  of  $10,000. 

+Terminal  Posts — New  York.  N.  Y. — We  are  offieia'.lv  ad- 
vised that  the  Fire  Dept..  157  East  67th  St..  has  awarded  a 
contract  to  the  MT.  CARMEL  IRON  WORKS.  Mt.  Carmel, 
Penn.,  at  $39,476.  for  purchasing  terminal  posts  for  the  fire- 
alarm  telegraph  system.  Bids  were  received  on  Apr.  14. 
Joseph   Johnson    is   Comr. 

Ferry  Boat — New  York,  N.  Y.— Bids  were  received  by  the 
Department  of  Docks  and  Ferries.  Pier  A,  foot  of  Battery 
Place.  North  River,  Boro.  Manhattan,  Apr.  10.  for  Contract 
No.  1323.  which  provides  for  the  construction  and  delivery  of 
one  steel,  screw-propelling  ferry  boat.  The  contract  has 
been  awarded  to  the  NEW  YORK  SHIPBUILDING  CO.,  Cam- 
den.   N.    J.,    at    $337,000.      List    of    bidders    noted    Apr.    17. 

Fire  .\Iarm  Telesrraph — Syracuse,  N.  Y. — The  city  is  plan- 
ning for  the  completion  of  the  fire-alarm  telegraph  system. 
The  Board  ot  Estimate  and  Apportionment  has  passed  an 
ordinance  which  provides  for  a  bond  issue  of  $65,000  for  the 
purpose. 

+Subway — Utica,  N.  Y. — Bids  were  received  Apr.  8,  by  the 
Board  of  Contract  and  Supply,  for  the  construction  of  an  ex- 
tension to  the  city  subway  in  Blandina  St.,  from  Union  St. 
to  Charlotte  St.  The  contract  has  been  awarded  to  W.  D. 
PETERS   &   CO.,   Utica. 

neepenlDK  Inlet — Atlantic  City.  N.  J. — The  State  Senate  has 
5sed    the   bill  appropriating   $50,000,   for  deepening  Absecon 
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Ferry  Slip.s — Fort  Lee.  N.  J. — The  contract  has  been  award- 
ed to  the  Stillman.  Delehanty  Ferris  Co..  New  York.  N.  Y..  by 
the  Public  Service  Ry.  Co.  for  new  slips,  bridges  and  overhead 
construction  for  the  Fort  Lee  ferry  across  the  Hudson  River. 
The  work  will  include  the  construction  of  the  slips  at  Edge- 
water  and  West  130th  St.,  IVlanhattan,  and  is  part  of  the  im- 
provements projected  on  th'^  Bergen  Division  of  the  trolley 
road,  formerly  the  Hudson  River  line. 

+Plpe  Lines — Chester.  Penn. — The  Suburban  Gas  Co.  has 
awarded  the  contract  to  CAPT.  J.  J.  WILLIAMS.  Chester,  for 
laying  a  48-in.  c.-i.  pipe  530  ft.,  also  a  20-in.  c.-i.  pipe  line  with 
flange  and  flexible  joints,  to  extend  into  the  Delaware  River 
620  ft.;  also,  the  Geo.  C.  Hetsel  Co..  Chester,  has  awarded  the 
above  contractor  the  contract  for  a  14-  and  10-in.  pipe  line 
with  flange  and  flexible  joints,  running  from  foot  of  Delaware 
963  ft.  These  suction  lines  will  have  a  concrete  crib  on  the 
outer  end  and  will  be  laid  in  26  ft.  of  water. 

•fPlllne — Baltimore.  Md. — The  contract  has  been  awarded 
to  the  SANFORD  &  BROOKS  CO.,  Baltimore,  for  placing  piles 


along  thi-  watiT  front.  The  work  Involves  the  placing  ot 
about  6000  concrci.'  plies,  and  is  to  be  done  for  the  Tin 
Decorating    Co.      Kstlmated    coHt,    $1,000,000. 

stable — Richmond,  Va. — Iliins  are  being  prepared  by  P.  P. 
iNliher,  Mutual  Bldg.,  Richmond,  for  the  erection  of  a  stable. 
The  So\ithern   Express  Co.   will    occupy   the  structure. 

HriilnaKe — Albany,  Ga. — The  city  is  consldcrInK  dralninf? 
the  government  pond  at  Albany.  It  Is  estimated  that  the 
work   will   cost   about   $13,000. 

llralnaKe  Dlstrlel — l.awrencevllle,  Ga. — The  County  Com- 
mlMHloiiers  of  Gwinnett  t.'ounty,  Lawrencevlllc,  are  consider- 
ing the  establlHhrtient  of  Swietwater  Drainage  District  to 
reclaim  lands  jilong  Sweetwater,  Beaver  Run  and  Jackson 
Creiks. 

+Termlnal«— Savannah,  Ga. — The  contract  has  been 
awarded  to  JAMKS  STKWAItT  &  CO.,  30  Church  St.,  New 
York,  N.  Y..  for  the  conHtructii>n  of  terminals  for  the 
Merchants    &    Miners'    Transportation    Co.,    at    about    1300.000. 

Dltehes — Arcadia,  Fla.— The  time  for  receiving  bids  for  the 
construction  of  about  48  miles  of  ditches  has  been  extended 
to  May  6.  Bids  were  to  have  been  received  Apr.  8.  The  work 
will  require  600,000  cu.yd.  of  excavation.  The  bids  will  be 
opened  by  the  County  CommiSHloners  of  Desoto  County  Ar- 
cadia.    Crivens  &  KImmel,  Arcadia,  are  Engrs.      Noted  Mar.  20. 

DralnaKV — Selmer,  Tenn. — John  I,.  Williams,  Jackson,  Tenn.. 
is  making  surveys  for  the  construction  of  a  drainage  district 
to  be  known  as  White  Oak  Drainage  District  of  McNalry 
County.  The  work  to  be  done  will  require  the  excavation  of 
311,721    cu.yrt.      The  cost    has   been   estimated    at   $35,755. 

Ditch— Henderson,  Ky.— The  Fiscal  Court,  Henderson,  will 
receive  bids  at  once  for  the  construction  of  the  Double  Dam 
and  Swan  Pond  Ditch.     The  cost  has  been  estimated  at  $25,000. 

Mausoleum— CI. vde,  Ohio— The  American  Mausoleum  Co., 
Clyde,  is  asking  for  bids  for  the  erection  of  a  stone  and 
gr.anite  mausoleum,  40x150  ft.,  to  cost  $60,000.  The  structure 
will  be  one  story,  with  bronze  doors  and  bronze  Interior 
fittings. 

*^r,?*'f  '^Vork — Toledo,  Ohio — Bids  will  be  received  until 
Apr.  25,  by  J.  R.  Cowell,  Dir.  Pub.  Ser.,  for  furnishing  the 
labor  and  material  for  the  diversion  of  Swan  Creek  at  SL 
Clair  St.  and  the  removal  and  reerection  of  St.  Clair  St.  Bridge 
over   Swan    Creek. 

Dreilgine — Indianapolis,  Ind. — The  Park  Commissioners, 
Apr.  11.  received  bids  for  the  dredging  of  Fall  Creek  The 
bids  follow:  IVIansfleld  Engineering  Co.,  cost  plus  15%  profit 
with  a  guarantee  daily  operation  expense  will  not  e.xceed  $100, 
the  company  to  pay  the  city  10c.  a  cu.yd.  for  all  gravel  re- 
moved that  will  not  be  required  in  boulevard  construction 
work;  North  Side  Sand  &  Gravel  Co.,  cost  plus  12%  profit, 
with  a  guarantee  daily  maximum  operating  expense  will  not 
exceed  $185.  company  to  pay  6c  a  cu.yd.  for  excess  gravel; 
Indiana  Excavating  Co.,  cost  plus  45%  profit,  with  a  guaran- 
tee maximum  daily  operating  expense  nill  not  exceed  {60, 
company  to  pay  the  city  10c.  a  cu.yd.  for  excess  gravel. 
Specifications  call  for  the  dredging  of  the  stream  for  a  depth 
of  from  8  to  16  ft.  Most  of  the  gravel  that  will  be  removed 
will   be   used   in   boulevard   construction    work. 

Drain— Princeton.  Ind. — Bids  will  be  received  until  10  a.m.. 
May  3,  by  H.  C.  Morrison,  Drainage  Comr.,  at  the  office  of  the 
County  Surveyor  at  Princeton,  for  the  construction  of  the 
Bozeman  Drain  in  Gibson  County;  also  until  the  same  time 
and  date  by  B.  F.  Wieler,  Drainage  Comr.,  at  the  office  of  the 
County  Surveyor  at  Princeton  for  the  construction  of  two 
drains  in   Gibson  County. 

Cement — Manistique,  Mich. — Bids  will  be  received  bv  Lieut. - 
Col.  George  A.  Zinn.  Corps  Engrs..  U.  S.  A..  Milwaukee  Wis 
for    furnishing   about    5000    bbl.    of   portland    cement. 

+Channel — Chica.go,  111. — The  contract  has  been  awarded 
by  the  Sanitary  District  of  Chicago  to  GREEN  &  SONS'  CO, 
Chicago,  for  Section  No.  6  of  the  Calumet-Sag  Channel,  at 
$471,900. 

Drainage — Quincy.  111. — The  cost  of  making  improvements 
in  the  Indian  Grove  Drainage  District  has  been  estimated  at 
about  $300,000.  The  Harman  Endineering  Co.,  Peoria  111  is 
Engr. 

Drain — Algona,  Iowa — Bids  will  be  received  bv  the  County 
Supervisors  of  Kossuth  Countv  until  2  p.m..  Mav  1  for  the 
construction  of  Drain  No.  69.  The  work  will  require  the  fol- 
lowing: 27.300  ft.  of  open  ditch.  8-ft.  base  and  slope  of  1  to 
1,  average  depth  7.09  ft.,  yardage.  111.500  cu.vd..  tile  SS  826 
ft.,  ranging  in  size  from  26  to  6  in.  B.  E.  Norton  is  County 
Auditor,    Algona. 

+Drain — Dakota  City,  Iowa — The  contract  has  been  award- 
ed to  KJ.AR  &  JENSEN,  Humboldt,  Iowa,  for  the  construction 
of  Drain  No.  45.  at  $25,254.  Bids  were  received  Apr  9  bv  the 
County  Auditor.  All  bids  opened  Apr.  9,  at  Dakota  City  for 
the  construction  of  Drain  No.  54.  have  been  rejected  j  L. 
Parsons.    Humboldt.    Iowa,    is    Engr. 

+Drainage  Diteh— -Sioux  City,  Iowa- The  contract  has 
been  awarded  to  DONALD  GRANT  &  CO..  Faribault.  Minn., 
for  the  construction  of  Little  Sioux  drainage  ditch  at  12c 
per  cu.yd.  'The  ditch  will  be  about  12  miles  in  length  and 
will  require  the  excavation  of  about  4S3.0flO  cu.vd  Bids  were 
received    by    the   County   Auditor.    Sioux    City,    on    Apr.    S. 

Coal     and     Water-.Supply     Station — St.     Cloud,     Minn The 

Northern  Pacific  Ry  Co.  has  secured  a  site  on  which  it  pr"! 
poses  to  construct  large  coal  docks.  The  propertv  is  to  be 
Pful.  VnL':''ts   Me"c'h."1^7r".^"'"'"'    ^*""°"-      ^''-    '■   '^^^^^^    «*■ 

Ash'?S?!^e^cr'?>'e"n7/a  a^nd''we^s\''^B,^'"D?lin7g%^'Fift  '"Ge^ev!' 
until  May  12.  for  4000  ft.  of  36-in.  rein-fiVcfd-concrete  pin?' 
with  necessary  excavation  and  backfill  Grant  *  -Pi.TtS^' 
Security   Mutual    Bldg.    Lincoln.    Neb  .are    Engr"  ^"Iton- 

„f  J*'""'"!!'^*j  Distriets^Jonesboro.    Ark— The    Commissioners 

of   Craighead    County.   Jonesboro.    have    organized    two   drafn- 

dfstrfcts.  *°  ^^  ''"°'""  ''^  ^'"  ^"^  ^'*"<'  Slouch   drainage 

Levees— Austin.  Tex.— The  State  Levee  and  Drainage  Com- 
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mission.  Austin,  is  preoaring  to  construct  levees  and  drain- 
age canals  to  protect  from  overflow-  the  Clemens  State  Farm, 
wiiich    contains   about    10,000   acres. 

-A-Dltch  and  Road  Work — Houston,  Tex. — A  responsible  con- 
tractor is  wanted  to  take  approximately  75,000  cu.yd.  ditch 
and  road  work  in  vicinity  of  Houston,  Tex.  Owners  of  land 
letting  work,  reside  Chicago,  wish  to  close  contract  immedi- 
ately. Cash  estimates  monthly.  Ditches  must  be  dug  with 
perfectly  uniform  slopes  such  as  dug  by  Austin  ditcher  with 
bank  sloping  attachment.  Land  practically  dry,  level,  with 
no    stumps,      .\ddress    P.    656,    Eng.    News. 

Drainaee — Houston.  Tex. — Drainage  District  No.  7  of  Har- 
ris County  is  considering  the  issuance  of  $140,000  of  bonds 
for  the  construction  of  a  drainage  system  to  reclaim  55,000 
acres  The  work  will  require  the  excavation  of  about  70 
miles  of  ditches.  J.  S.  Burks,  Commercial  National  Bank 
Bldg.,   Houston,  is   Engr. 

Ducks,  Etc. — Aberdeen,  Wash. — The  Port  Commission,  com- 
prising W.  J.  Patterson.  Aberdeen,  Frank  Lamb,  Hoquiam. 
Wash.,  and  A.  C.  McNeil,  Montesano,  Wash.,  are  considering 
plans  for  Gray's  Harbor,  "which  involve  municipal  docks  be- 
tween Aberdeen  and  Hoquiam,  slips  at  other  points,  fresh 
water  basin  and  deepening  of  channels. 

Dock — .V.s«oria,  Ore. — The  Port  of  Astoria  Commission  is 
considering    the    establishment    of    a    public   dock. 

Protection  AVork — Los  Angeles,  Calif. — The  lowest  bid  for 
storm  water  protection  work  in  San  Gabriel  Protection  Dis- 
trict has  been  submitted  by  Grant  Bros.,  at  27ii;C-  per  cu.yd., 
for  90,UU0   cu.yd.  of  excavation;   and  $200  for  renewing  piling. 

AVharveM — Redondo  Beach,  Calif. — The  Pacific  Electric  Ry. 
Co.  has  applied  for  a  franchise  to  construct  two  wharves  at 
Redondo  Beach. 

Harbor  Mork — San  Francisco,  Calif. — The  Western  Meat 
Co.  is  considering  an  expenditure  of  about  $1,000,000,  for  the 
improvement  of  South  San  Francisco  Harbor.  The  company 
Is  a  branch  of  Morris  &  Co.,  Chicago,  111. 

+Tunnel — San  Francisco,  Calif. — We  are  officially  advised 
that  the  Board  of  I'ublic  Works.  -Vpr.  11.  awarded  the  con- 
tract to  the  J.\COBSOX-BADE  CO.,  Portland,  Ore.,  for  the 
construction  of  the  Stockton  St.  tunnel,  at  $337,000.  Other 
bidders  were:  R.  C.  Storrie  &  Co.,  $394,000:  E.  Malley,  $418,000; 
State  Construction  Co.,  $419,000;  Grant  Smith  &  Co.,  $455,800; 
F.  Rolandi,  $4!>7,950. 

I.oek  and  Dam — Kenora,  Ont. — The  Dominion  Government, 
Ottawa,  Ont.,  has  decided  to  construct  a  lock  and  dam  at 
Ash  Rapids,  Ont.  A  survey  and  estimate  of  cost  will  be  made 
as   soon   as  possible. 

Dredglne — Toronto,  Ont. — Bids  will  be  received  until  noon. 
May  28,  bv  the  Toronto  Harbor  Commissioners  for  about 
35,000,000  cu.yd.  of  hydraulic  dredging. 

Wharf — Kaslo,  B.  C. — Bids  will  be  received  by  R.  C.  Des- 
rochers.  Secy.  Dent.  Pub.  Wks.,  Ottawa.  Ont.,  until  May  5, 
for  the  construction  of  a  pile  bent  wharf  and  timber-deck 
wharf  at  Kaslo. 

Bl'IL,DI\'GS 

noaton.  MaNH, — A  coliseum  is  planned  on  Commonwealth 
Ave.  near  Naples  Road.  W.  J.  McDonald.  95  Milk  St.,  is  pro- 
moter.    Clarence  H.   Blackall,   20   Beacon  St.,  is  the  Arch. 

♦  The  contract  for  the  erection  of  the  Oliver  Wendell 
Holm.s  school  has  been  awarded  to  the  C.A.RROLL  CON- 
STRUCTION CO.,  Brookline.  It  will  be  of  brick  and  stone, 
67x116  ft.,  two  stories,  to  cost  $60,000.  Chas.  Lopue  is  Chn. 
School  House  Comm.  Jos.  J.  Driscoll,  7  Water  St.,  Is  Arch. 
Noted  Mar.  6. 

Bids  will  be  received  until  May  2,  by  the  Public  Library 
Department,  for  the  construction  of  a  library  building  in  East 
Boston  District.  Jas.  E.  McLaughlin,  111  Devonshire  St.,  is 
Arch.      Joslah    H.  Binton   is  Trustee   of  Dept. 

♦  The  contract  for  the  erection  of  the  East  Boston  Bank 
building  on  Meridian  St.,  was  awarded  to  the  LEIGITTON- 
MITCHELL  rt>.,  95  milk  St.  It  will  be  of  stone,  75x130  ft., 
to  cost  $100,000.     Thos.  M.  James,  15  Ashburton  PI.,  Is  Arch. 

The  State  Armorv  Commission  will  erect  an  armory  for 
mounted  troops  on  Commonwealth  Ave..  AUston  District. 
The  estimated  cost  is  $100,000.  Architects  of  Massachusetts 
are  invited  to  submit  their  n.inies  and  photographs  of  work 
done,  in  order  to  choose  the  designs.  Gardener  W.  Pearson, 
State  House,    is  Chn. 

The  Second  Unitarian  Church  plans  a  church  edifice  with 
tower  on  Bracon  St..  at  Audubon  Road.  It  will  be  of  Ohio 
limestone  and  brick.  Gi-orgian  style  of  architecture.  A  parish 
house  Is  also  planned.  Francis  H.  Brown  Is  Chn.  of  Com. 
Cram,  Goodhue  &  Ferguson,  15   Beacon  St.,  are  Archs. 

Holyokr.  Manii. — A  seven-.story  hotel  Is  planned  at  Maple 
and  Suffolk  Sts.  The  .stlmatid  cost  Is  $200,000,  It  will  be 
110x122  ft.  Eisenweln  &  Johnson,  of  Burfalu.  N.  Y.,  and  Geo. 
P.    B.    Aldermaq,   of  Holyoke,   are    Archs. 

+l.ynn,  MaiiM. — The  contract  for  the  construction  of  the 
four-Htory  ofTlce  buililing  on  Western  Ave.,  for  the  General 
Electric  Co.,    hag  been  awarded   to  STROUT   BROS. 

Mlllhnry,    Mann John    T.    Simpson.    Arch..    Ni-wark.    N.    J.. 

1«  preparing  plans  for  the  conBtnictlon  of  a  high  school  at 
Mlllhury,  MiiHH.  The  bul1dln«r  will  b..  three  stories.  112x62  ft., 
of  briek  and  concrete.  The  estimated  cost  is  $50,000.  Noted 
Apr.    17. 

Korkland,  Maaa. — Lnring  &  Phipps,  Archn..  1108  Exchange 
BUIk.,  Boston,  Mass.,  are  prepiirliig  plans  for  the  construction 
nf  an  nddltlon  to  the  Adams  Sti  school.  The  ectlmated  cost  Is 
140.000. 

ftomrrvlllr,  Mbmm. —  Bids  will  soon  be  nsked  for  the  temple 
for  Ml.  Benedict  Coumll.  K,  of  f..  to  be  built  on  Illghbind 
Ave.  at  Central  St.  It  will  he  of  brick,  9Sx17in  ft.  .lolin  W. 
Camnbell  Is  Pres.  of  lildg.  Com.  Edw.  T.  P.  Grah.im.  20  Beacon 
St.,   BoHloii.  Ik  Arch. 

HprlnKflrld,  Mnaa. — The  town  Is  ninnning  the  erection  of  a 
20-room  sehool  to  ri'place  present  Hooker  school.  J.  R.  Den- 
nlson    Is   Mnvor. 

Wratnrld.  Maaa.-  The  fwon.  Apr.  R.  iinproprlnted  »7B.O00 
for  the  erection  of  II    new  school.     Rev.  Robert  Keating  Hinllh 

Ih  CI, II    „r  s.  hoot  roiii. 


■fWorcester,  Moss. — Plans  for  a  25-room  addition  to  the 
Classical  High  School,  which  will  cost  $200,000,  are  practically 
completed  by  Arch.  Frost  &  Chamberlain,  of  Worcester,  and 
bids  will  soon  be  called  for.  Geo.  C.  Halcott,  Supt.  Pub. 
Bldgs.,  has  awarded  contract  for  a  heating  and  ventilating 
system  tor  the  addition  to  ALFRED  S.  KELLOGG,  Boston, 
Mass. 

+Pro»-Idence,  R.  I. — The  contract  for  the  erection  of  a  stor- 
age building  at  the  American  Screw  Co.'s  plant  on  Stevens 
and  Hewes  Sts.  was  awarded  to  the  J.  W.  BISHOP  CO.,  417 
Butler  Exchange  Bldg.  It  will  be  44x160  ft.,  four  stories,  of 
mill  construction. 

+Providence.  R.  I. — The  contract  has  been  awarded  to 
NORCROSS  BROS.  CO.,  AVorcester.  Mass.,  for  the  construction 
of  the  T.  M.  C.  A.  building  at  Broad  and  Seedell  Sts.  The 
building  will  be  nine  stories  high  instead  of  11  stories  as 
originally  planned.  Shattuck  &  Hussey  are  Archs.,  Chicago, 
111.     Noted  Jan.   23. 

Baltic.  Conn. — F.  G.  O'Connell,  Boston,  Mass.,  has  prepared 
plans  on  which  estimates  are  being  received  for  a  Drick 
school  house  for  the  Academy  of  the  Holy  Family.  '  The 
estimated    cost   is    $80,000. 

Hartford,  Conn. — The  Hartford  Electric  Light  Co.  will 
erect  a  five-story  building  on  Pearl  St.,  131x100  ft.  The  build- 
ing will  be  of  brick  and  steel,  with  limestone  front  and  gra.v 
brick.  It  will  be  equipped  with  a  vacuum  cleaning  system 
and  a  pneumatic   tube   system. 

Waterbury,  C,>nn. — Plans  are  being  prepared  by  Archs. 
Freney  &  Jackson,  51  Leavenworth  St..  for  an  addition  to  the 
Clay  St.  School.  The  building  will  be  of  brick,  two  stories 
and    basement,    70x78    ft. 

AVatervllle,  Conn. — Estimates  are  being  received  on  plans 
drawn  by  Theodore  B.  Peck.  65  Bank  St.,  \\'aterbury.  Conn., 
for  an  office  building  on  Thomaston  Ave.  for  the  American 
Pin  Co.  It  will  be  of  brick  and  steel  with  Indiana  limestone 
trim.    46x123    ft.,    three    stories    and    basement. 

Brooklyn.  N.  Y — The  Department  of  Education.  500  Park 
Ave.,  Manhattan,  propose  to  construct  the  following  school 
buildings  in  Brooklyn,  (each  with  its  estimated  cost);  New 
Public  School  178.  Dean  St.,  $434,775:  New  School  179,  Avenue 
C.  $434,775:  New  School  48,  60th  St..  $317,050:  New  School. 
Sixth  and  Stewart  Aves.,  $317,050;  New  School  169.  Seventh 
Ave.  and  43rd  St..  $317,050;  New  .School  95.  Neck  Road  and 
Van  Sicklen  St..  $239,650:  Addition  to  School  18.  Leonard  and 
Manjer  Sts.,  $157,700;  Addition  to  School  36,  Stagg  St.,  $131,- 
900;  New  school  100,  West  Third  St..  Coney  Island,  $239,550; 
Addition  to  school  18,  Willard  St.,  $112,300.  C.  B.  J.  Snyder  Is 
Supt. 

Brooklyn,  N.  Y. — Plans  are  being  prepared  hy  Shampan 
&  Shampan,  Archs.,  772  Broadway,  for  the  construction  of  a 
five-story  apartment  house,  62x100  ft.,  on  the  south  side  of 
19th  St.,  east  of  Fifth  Ave.,  Brooklyn,  for  the  Rogers  Im- 
provement Co. 

-A^BulTnlo.  N,  Y Bids  will  be   received  until  3  p.m.,  Apr.  30, 

by  T,  E.  McCarr,  Secy.  State  Hospital  Commission.  Capitol, 
Albany,  N.  Y.,  for  the  construction  of  a  tuberculosis  pavilion, 
including  heating,  plumbing  and  electric  work,  and  additions 
to  Ijakery,  including  plumbing  work;  remodeling  cold-storage 
building,  including  electric  work,  at  Buffalo  State  Hospital. 
Charles   A.    Sussdorf    is   Acting   State   Arch.,    Capitol,    Albany, 

N.  y. 

+BulTaIo,  IV.  Y.. — The  general  contract  has  been  awarded  to 
the  GEO.  A.  FULLER  CO.,  Ill  Broadway,  New  York,  for  the 
erection  of  a  stone,  steel  and  brick  theater,  65x115  ft.,  at 
Pearl  and  Huron  .Sts,.  for  the  Columbia  Amusement  Co.  The 
estimated  cost  is   $250,000.     Noted   Mar.    13. 

+Jameaton'n.  V.  Y. — The  National  Biscuit  Co.  has  awarded 
a  contract  to  the  JAMESTOWN  CONSTRUCTION  CO.  for  the 
erection  of  an  office  building  and  warehouse,  54x100  ft.,  on 
River  St.  and  the  Erie  R.R. 

MIddleport.  N.  Y. — The  Odd  Fellows  will  erect  a  temple 
45x:UU  ft.,  three-story  and  basement,  of  brick,  stone  and 
still  eonstruition,  for  which  bids  are  being  received  by  Archs. 
Dunning    &   Dunning,    Henkel   Bldg.      Estimated   cost,   $35,000, 

Now  York.  N.  Y. — Plans  have  been  filed  by  Townsend. 
Steinle  &  Haskell  Inc.,  Archs..  1328  Broadway,  for  the  con- 
struction of  a  12-story  store  and  loft  building,  100x43  ft.,  at 
the  southeast  corner  of  Broadway  and  12th  St..  for  the  821 
Broadway  Co.,    31    Nassau   St.      The   estimated    cost   Is   $225,000. 

♦The  Charles  1.  Wclnstein  Realty  Co.,  17  We.<it  120th  St., 
has  awarded  a  contract  to  the  MARCUS  CONTRACTING  CO., 
310  Front  St.,  Brooklyn,  for  the  excavation  worit  for  a  slx- 
storv  apartment  house  which  the  company  will  i  rect  at  308 
West  14th  St.     Charles  B.  Meyers,   1   ITnlon  Sq.,   Is  the  Arch 

Plans  have  been  filed  by  Gronenberg  H  Leuehtne,  Arch,, 
303  Fifth  Ave.,  for  the  construction  of  a  four-stor.v  loft  and 
store  building.  120x79  ft.,  at  Fourth 
Place,  for  C.  Lane,  39  Fulton  St.  Th 
$75,000. 

Plans  have  been  filed  bv  G.  V  Pelham.  .\rch,.  R07  Fifth 
Ave.,  for  the  construclion  of  a  four-story  school,  75x34  ft.,  on 
the  north  side  of  snth  St..  west  of  Lexington  Ave.,  for  the 
Yorkville  Jewish  Religions  School.  123  East  85th  .St.  The 
estimated    cost    Is    $40,000. 

Plans  have  been  filed  by  R,  T.  T,yons,  Arch,,  505  Fifth 
Ave,,  for  the  construction  of  r.  12-8*. iry  ap.'irl  nient  hotel, 
92x74  ft.,  on  the  south  side  of  3Sth  St..  cast  cf  Madison  Ave„ 
for  the  Sutherland  Realty  Co.,  505  Fifth  Ave.  The  esttmnted 
cost    is    $400,000, 

Plans  have  been  filed  bv  Rouse  S,  Goldslone.  Archs,,  81 
West  32nd  St.,  for  the  eonstrurtlon  of  .i  12-story  apartment 
house.  110x102  ft.,  for  the  V.  A.  L.  Holding  Co.,  505  Fifth 
Ave.,  nt  the  southeast  corner  of  Park  Ave.  and  72nd  St,  TM 
estimated   cost    Is   $800,000.  _.„.. 

Plans  have  been  filed  by  Cross  *  Cross.  Archs.,  R27  Fiftll 
Ave.,  for  the  conHlructlon  nf  nn  eight-story  apartment  house, 
85x55  ft.,  nt  113  East  53rd  St.,  for  the  112  East  B4lh  St.  Co,, 
546   Fifth   Ave.     The  estimated   cost    Is   $160,000. 

+We  are  ofllclnllv  advised  that  thi-  Dept,  of  I'IdiicnIlon, 
Park  Ave,  and  B9th  St..  has  awarded  n  contract  to  the  T.  A, 
CLAHKK  CO.,  nt  $253,300.  for  the  conHtriicllon  "f  Public 
School  115.  Manliiitliin.  Bids  were  received  on  Apr.  H.  C 
B,    J.    Snyder    Is    Supt. 
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Moon-  &  l-andslodcl,  Ai-chs.,  llSth  St.  and  Third  Avr 
piipai'od  plans  for  thr  construction   of  n  llvr-story  iipiirt 


hiivo 
nu-nt 


housi'.   118x50   ft.,  on   the   north  sldi>  of  Shirman  Ave 
Hawthorne    St..     for    the    Vermilyea    Rualty    Co..    3856    Tenth 
Ave.      The   estimated    cost    is   $210,000. 

I'lans  are  beiiiK  prepared  by  the  Architectural  &  Bulld- 
inK  Co.,  38  Marble  Hill  Ave.,  for  the  construction  of  a  12- 
story  apartment  house.  100x100  ft.,  at  the  southwest  corner 
of  S7th  St.  and  Park  Ave.     The  estimated  cost  is  |700,OUO. 

+  MaKara  KnIlN.  N.  Y. — The  contract  for  the  construction 
of  the  court  house  addition  has  been  awarded  to  J  AluoX 
Lockport,   N.    Y..   at   ?S3,050. 

+OMnrKo,  >.  Y. — Thi>  contract  for  the  erection  of  a  school 
building  in  the  Kighth  Ward  has  been  awarded  to  PETER 
RAUY.  Oswego.     The  estimated  cost  is  $40,000 

Itochrnlcr.  N.  Y. — McKenzie.  Voorhees  &  Gmelln  Archs . 
1123  Broadway,  New  York,  have  completed  plans  for  an 
addition  to  the  Telephone  Exchange  Building  at  North  Fltz- 
hugh  and  Allen  Sts..  to  be  erected  by  the  New  York  Telephone 
Co.  It  will  be  of  brick,  marble  and  terra  cotta.  The  esti- 
mated  cost   is   $150,000. 

+SrrnouNe,  N.   Y The  general   contract  has  been  awarded 

to  DA\VSON  BROS..  Union  Bldg.,  for  the  construction  of  a 
brick  church  at  Wilbur  Ave.  and  Tompkins  St.,  for  St.  John's 
Grtek  church.  F.  H.  Armstrong,  Seward  Block,  Auburn, 
N.   Y..   is  Arch. 

+SyrncuNe.  N.  Y. — The  contract  for  the  erection  of  the 
Eckel  ottice  and  theater  building  on  East  Payette  St  Syra- 
cuse, has  been  awarded  to  the  HEPFERNAN  CONSTRUC- 
TION CO. 

White  PlainH,  N.  Y — The  Gedney  Farm  Co..  White  Plains. 
N.  Y..  will  erect  a  200-room  hot>l,  with  large  grounds,  golf 
links,  etc..  on  the  outskirts  of  White  Plains,  near  the  Burke 
Foundation  Buildings  on  the  old  Willett  Farm,  to  cost  ap- 
proximately  $250,000. 

+  .\tlantle  City,  N.  J. — The  contract  has  been  awarded  to 
the  CHARLES  McCAUL  CO..  Philadelphia,  Penn.,  for  the  con- 
struction of  a  synagogue  at  Atlantic  City,  for  Beth  Israel 
congregation.      The   estimated   cost   is   $60,000. 

Ilrllevllle,  ST.  J The  Town  Council  will  receive  bids  until 

May  14,  for  the  erection  of  a  new  city  hall  building.  Charles 
G.  Jones  is  Arch.,  Belleville. 

BInumfleld.  N.  J. — John  F.  Capen,  45  Clinton  St..  is  complet- 
ing plans  for  Knox  Hall,  to  be  erected  at  Franklin  and  Broad 
Sts..  for  the  German  Theological  Seminary.  Bids  will  be  re- 
ceived about  Apr.  25.     The  estimated  cost  is  $65,000. 

+Camden.  N.  J. — The  Board  of  Education  has  awarded  con- 
tracts for  the  erection  of  two  new  public  schools  as  follows; 
Twenty-ninth  St.  School,  general  contract,  GEORGE  BACH- 
M.\N.  Camden,  $85,563;  heating  and  ventilating,  CAMDEN 
HEATING  CO.,  $13,625;  Mount  Ephraim  Ave.  School,  general 
contract,  D.  E.  BOY'ER  &  CO..  Camden.  $89,584:  heating  and 
ventilating,    CAMDEN    HEATING   CO.,    $11,975.      Noted   Apr.    3. 

C'ranfonl,    X.    J. — Bids    will    be    received    until    Apr.    30.    by 

D.  C.  Newman  Collins,  29  Broadway,  New  York,  for  the  con- 
struction of  a  three-story  reinforced-concrete,  60x7S-ft.  school, 
for    the    School    Board    of    Cranford. 

Lnmbertville.  N.  J. — The  State  Board  of  Education  has 
ordired  the  Common  Council  to  appropriate  $75,000,  for  the 
erection   of   a   new   high    school. 

Newark,  N.  J J.   B.   Snooks  Sons,  Archs.,  New  York,   have 

prei)ared  plans  for  a  seven-story  warehouse,  50x100  ft.,  for 
the  Merchants'  Refrigerating  Co.,  of  Jersey  City.  The  esti- 
matid  cost   is   $100,000. 

Roohelle  Park.  N.  J. — Bids  will  be  received  until  S  p.m., 
Apr.  26.  by  Robert  A.  Smith.  District  Clk..  Bd.  of  Education, 
of  .Saddle  River  Township,  for  the  construction  of  an  addition 
and  alterations  to  School  No.  4.  Rochelle  Park.  Chas.  E. 
Sleight.   Romaine   Bldg.,   Patcrson,   N.  J. 

+  .VIIent<Mvn,  Penn. — The  contract  has  been  awarded  to  the 
SAX  &  ABBOTT  CONSTRUCTION  CO..  Hale  Bldg.,  for  the 
construction  of  the  seven-story  hotel  for  the  Allentown  Hotel 
Co.     The  estimated  cost  is  $200,000. 

+The  contract  has  been  awarded  to  F.  GOLDSMITH  & 
SONS,  for  the  addition  and  alterations  to  the  Third  Ward 
school.      Jacoby   &  Welshample,   Archs..   Allentown. 

Butler,  Penn.^Bids  will  be  received  until  5  p.m..  Apr.  29, 
by  C.  C.  &  A.  L.  Thaver.  Archs.,  Newcastle.  Penn.,  for  the  con- 
struction of  a  four-storv  T.  M.  C.  A.  building,  at  Butler.  The 
estimated   cost   is   $100,000. 

Erie.  Penn. — J.  "W.  Yard  &  Son.  Penn  Bldg..  are  ready  for 
bids  on  a  three-storv  school  building,  to  be  erected  at  East 
Ave.  and  Sixth  St.,  for  the  Board  of  Education.  The  estimated 
cost  Is  $100,000.     Noted  Mar.  20. 

+HarrtMburK,  Penn. — The  contract  for  the  construction  of 
the  Mechanics'  Bank  building  at  Harrisburg,  has  been  awarded 
to  the  CHARLES  McCAUL  CO.,   Philadelphia.     Noted  Feb.   6. 

+Philnclel|>hla,  Penn. — The  contract  has  been  awarded  to 
J.  A.  BADER  &  CO..  Ford  Bldg..  Wilmington.  Del.,  for  the 
construction  of  the  theater  at  2924  Richmond  St.,  for  W'illiam 

E.  Butler.    2922    Richmond    St. 

William  Henry  Hoffman.  Arch.,  is  preparing  plans  for  the 
construction  of  a  two-storv.  theater,  70x175  ft.,  at  1614  Market 
St.     The  estimated  cost  is  $100,000. 

PIttNliursb,  Penn. — Henrv  Hornbostel,  of  New  York  and 
Pittsburgh,  and  R.  M.  Hood,  local  representative  for  Mr. 
Hornbostel.  are  preparing  plans  for  a  three-story  brick  and 
terra  cotta  building  for  the  Carnegie  Institute  of  Technology 
to  be  used  bv  the  faculty  members.  Plans  will  be  ready  by 
July  1.      The   estimated   cost  is  $100,000. 

Baltimore,   M<1 Baltimore    Lodge,   No.    70,    Loyal    Order   of 

Moose,  contemplates  erecting  a  lodge  building.  The  estimated 
cost  is  $70,000.     P.  Priedmann  is  Secy.,   410  West  Fayette  St. 

AVnMhineton,  D.  C. — Bids  will  be  received  until  May  1,  by 
Millhurn,  Heister  &  Co..  Archs.,  Washington.  D.  C.  for  the 
construction  of  the  12-storv  office  building  at  14th  and 
H  Sts.  N.  W.      The  estimated  cost  is  $275,000. 

TaieM-ell.  Va. — Bids  will  be  received  until  noon,  May  13, 
by  C.  W.  Greever.  Count v  Clk..  for  the  addition  to  and  re- 
modeling of  the  court  house  at  Tazewell.  Andrew  J.  Bryan 
Is  Arch..  Louisville,  Ky. 


f  larkiiliurK.  \V.  Yn,— BldH  will  be  received  until  noon.  May 
1,  by  H.  W.  Tlffuny.  Secy.,  ltd.  of  TruHleeM.  of  the  Firm  Hap- 
tlst  <  hurch.  for  the  <on.'<lrui  lion  of  a  church  and  pumonaKe. 
Edwin   E.   I'rullt  &  Co.  are   Archs.,   Columbus.  Ohio. 

AKUMln.  (ia. —  lll.lH  will  be  reci-lved  until  May  5.  by  (;. 
I;'°';'' J'"'"''" '•  '^"'>..  Augusta.  aiKl  W.  L.  Stoddurt.  New 
^  ork  City,  for  thi>  conMtru<llon  of  u  lo-ntory  bulldlne  for  the 
Augusta  Chiunlele.     The  estimated  tost  la  $200,000. 

Columliuii.  Ua, — Ludlow  &  Peabody.  Archs..  12  West  3lBt 
.St..  New  York,  are  ur.parlng  plans  for  the  ci>nHtructlon  of  an 
eight-story  hotel  of  tlic  and  concrete.  The  estimated  cost  Ih 
$200,000. 

+  nilaxl.  MiMa — The  contract  for  the  construction  of  the 
Anniston  Hotel  has  been  awarded  to  W.  O.  THO.MPSON,  of 
Blloxi. 

M'ayneMliurii,  MInm — Bltls  will  be  received  until  May  5.  by 
the  \\  ayne  County  Commissioners,  for  the  construction  of 
additions   and    improvenniits    to   the  Jail. 

Danville.  Ky — The  Central  University.  Danville.  Ky.,  has 
completed  nlans  for  two  new  buildings,  a  gymnasium  and  a 
library  building,  for  which  a  large  steam-heating  plant  will 
be   needed.      F.    P.    llinitt   Is   I'ress. 

+  Vlllnnce,  Obiii — The  contract  for  the  construction  of  the 
Elliott  Hall  for  Women  at  Mt.  Union  College  has  been  awarded 
to   E.    B.  SILVER.  Alliance.  Ohio. 

+(°nnal  Dover,  Ohio — The  contract  for  the  erection  of  the 
Canal  Iiover  school  was  awarded  to  the  WENTZ  LUMBP:r 
CO..   of  Canal   Dover. 

rinclnnati,  Ohio — Bids  will  be  received  about  May  1.  by 
Tietig  &  Lee.  Archs..  510  Vine  St..  for  the  construction  of 
the  tuberculosis  group  of  hospitals  at  Lick  Run.  The  appro- 
priation  is   $350,000. 

CInelnnatI,  Ohio — A.  Lincoln  Fechhelmer.  Arch.,  Lyric 
Theater  Bldg.,  is  preparing  plans  for  the  construction  of  the 
\\  Oman's  Building  at  the  University  of  Cincinnati.  The 
estimated  cost  is  $175,000. 

Cleveland,  Ohio — Plans  have  been  completed  by  William 
C.  Jansen.  Arch..  403  O'Brien  Bldg.,  for  the  construction  of  a 
convent  at  Superior  Ave.  and  Ansel  Rd.,  N.  E.,  for  the  sisters 
of  the  Order   of  Notre  Dame.      The   estimated  cost   is   $175,000. 

+St.  Uernard,  Ohio — Contracts  for  the  construction  of  the 
school  at  Tower  and  Jackson  Aves.  have  been  awarded  as 
follows;  Excavating,  FRED  RITTER  &  SON.  Cincinnati,  Ohio; 
brick,  tile  and  terra  cotta.  JOS.  McDERMOTT,  Cincinnati, 
$49,550;  structural  iron.  L.  SCHRFIBER  SONS  CO.,  Cincinnati, 
$6228:  carpentery.  JOHN  D.  FITE,  Hartwell,  Ohio,  $17,300. 
Noted  Apr.  3. 

Y'ounestown,  Ohio — Charles  P.  Owsley.  Arch..  Youngstown, 
will  receive  estimates  until  May  7.  for  a  brick  and  concrete 
school  building  to  be  erected  at  Grace  and  Hillman  Sts..  for 
the  Board  of  Education.     The  estimated  cost  Is  $80,000. 

Zanesville,    Ohio — The    Wheeling    &    Lake    Erie    R.R. 
erect   a   freight    and    passenger    building   at   Zaneszille. 
Pattison   is   Mech.   Engr.,   Brewster.  Ohio. 


will 


Fort   M'ayne,   I 

Trustees    of    the 
until  May  13,  for 


nd. — Bids  will  be  received  bv  the  Board  of 
Indiana  School  for  Feeble  Minded  Youth. 
the   construction  of  a  hospital. 


+Frankrort.   lud. — The  general  contract  has  been  awarded 

to  JOHN  PADEN.  for   the  construction   of   the    Roval  Theater, 

on   South   Main  St.     O.   C.  Collins  &   Co.  are  Archs..   57   North 

Clinton  St. 

+  Gnry.  Ind — The  general  contract  has  been  awarded  to  the 
INHTA.NA  niI'ROVEMi;NT  CO..  Reynolds  Bldg..  for  the  con- 
stiurtii.ii  of  a  store  building  at  Fifth  Ave.  and  Broadway. 
for   the   Philip   Bldg.   Co. 


+Fllnt,  Mlob — The  general  contract  has 
M.  A.  MAHONEY.  for  the  construction  of 
Crete  warehouse,  for  George    W.   Hubbard. 


been  awarded  to 
a  reinforced-con- 
Noted   Mar.   13. 


Albion,  111. — Bids  will  be  received  until  2  p.m..  May  7.  bv 
W.  R.  Straw n.  Secy..  Bd.  of  Education,  for  the  construction  o"f 
a  school  building,  at  Albion.  Spencer  &  Temple  are  Archs.. 
Champaign,  111. 

+ChlcaKO,  III. — The  masonry  contract  for  the  construction 
of  the  Lowell  School  has  been  awarded  to  JOSEPH  !  . 
CONNELLY.  4509  Washington  Blvd.,  and  the  carpentry,  to 
G.    M.    QUINN. 

Chicago.  III. — Bids  are  being  received  for  the  construction 
of  the  infirmary  group  of  the  Chicago  Municipal  Tuberculosis 
Sanitarium.  The  administration  building  will  be  two  stories 
and  basement.  98  ft.  long,  and  the  infirmarv  wings  each  two 
stories  and  430  ft.  long.     Prank   E.  Wing  is  Gen.  Supt. 

Marshall  &  Fox.  Archs..  38  S.  Dearborn  St.,  are  preparing 
plans  for  the  construction  of  a  21-story  hotel,  at  West  Madi- 
son and  Clark  Sts..  to  be  known  as  the  Morrison  Hottl 
Harry  G.  Moir  is  owner.     The  estimated  cost  is  $13,000,000. 

+The  masonry  and  carpentry  contract  has  been  awarded 
to  J.  W.  SNY'DER  CO..  122  South  Michigan  Ave.,  for  the  flve- 
storv  brick.  49xlOO-ft.  mercantile  building,  for  Sol.  Klein 
&  Bros.,   2018   S.  Halstead  St. 

Peoria,  III. — Bids  are  being  received  by  D.  H.  Burnham  & 
Co.,  -\rchs..  SO  East  Jackson  Blvd..  Chicago,  for  the  construc- 
tion of  the  lO-story  bank  and  office  building  at  Main  and 
Adams  St.,  for  the  Central  National  Bank. 

Sprlntcfleld,  III, — The  lowest  bidder  for  the  construction  of 
the  two-story,  brick  school  for  the  Board  of  Education  was 
D.    A.    De   A'ares.    at    $36,400. 

+Milnaukeo.  AYIs. — The  general  contract  has  been  awarded 
to  the  RAULP  CO..  for  the  construction  of  the  five-storv 
reinforced-concrete  and  brick  office  building  on  Second  St' 
near   Sycamore,    for   the   Engineering  Building    Co. 

+MII«-ankoe,  AYIs.— Contracts  for  the  construction  of  the 
11-story  hotel  at  172  Third  St..  for  the  Wisconsin  Hotel  Co 
have  been  awarded  as  follows;  General  contract  the  R  \ULFP 
CO..  428  Grand  Ave.;  roofing.  SPRINKM.\N  &  SON  266  East 
Water  St.;  ornamental  metal.  WISCONSIN  IRON  &-  WIRE 
WORKS;  terra  cotta,  NORTHWESTERN  TERRA  COTTA  CO, 
2525  Clyborne  Ave.  Holabird  ,&  Roche  are  Archs.,  104  Sovitji 
Michigan  Ave. 
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Den  Moines.  lonra — The  Des  Moines  School  Board  will  ex- 
pend over   $300,000   for  new  school  buildings. 

+  >iiiineBpolU,  Minn. — The  general  contract  has  been 
awarded  to  H.  X.  LEIGHTOX.  for  the  construction  of  a  thea- 
ter at  First  Ave.  and  Eighth  St..  for  W.  L.  Harriss.  New 
England  Furniture  Co.,   First  and  Sixth  Sts. 

+MlnneapoIis.  Minn. — The  contract  for  the  construction  of 
the  chemistrv  building  at  the  state  university  has  been 
awarded  to  J.  &  W.  A.  ELLIOTT  CO..  Lumber  Exchange,  at 
$365,000.  Other  bidders  were  as  follows:  J.  L.  Robinson. 
$371,500:  Pike  &  Cook,  $399,254;  H.  X.  Leighton  Co.,  $399,004. 
R.  J.  Chenev  &  Co.,  $385,800:  T.  G.  McMillan,  $486,455;  Olaf 
Swenson.  $419,688;  Chas.  Skookhun.  St.  Paul,  $388,864;  Hen- 
nessey  Construction    Co.,    St.    Paul,    $419,500. 

+Albian.  Xeb. — The  contract  for  the  construction  of  the 
high  school  has  been  awarded  to  ROBERTS  &  PARKER, 
Albion,    at    $41,000. 

+Fargu.   X.   D The   general   contract   for    the   construction 

of  the  jail  and  sheriffs  residence  has  been  awarded  to  T. 
POWERS  CO..  at  $68,750,  and  the  jail  fixtures  to  the  Stewart 
Iron    Works,    Cincinnati,    Ohio,   at    $13,334. 

-^Dam — -Alexandria,  Va.— Bids  for  constructing  a  concrete 
masonrv  dam  for  the  .Alexandria  AVater  Co.  were  received, 
Apr.  15.  bv  David  J.  Howell  &  Son.  Consult.  Engrs..  Wash- 
ington. D.  C.  as  follows:  t  A)  R.  J.  Malone,  1311  Clifton  St.. 
Washington,  D.  C:  (B)  Winston  &  Co.,  American  National 
Bank  BIdg..  Richmond.  Va.;  (C)  Hoge-Lusbkert  Co..  617,  14th 
St..  N,  W.  Washington.  D.  C:  (D)  Warren  F.  Brenizer  Co.. 
141  Q  St.,  X.  W.  Washington,  D.  C;  (E)  Thomas  Sheahan. 
Richmond.  Va.;  (F)  King-Ganev  Contracting  Co.,  2  Rector 
St.,  New  York;  (G)  Piedmont  Construction  Co.,  University, 
Va.:  (H)  Mas.Jirthur  Bros.  Co..  II  Pine  St.,  New  York;  (J) 
Oscar  Daniels  Co.,  38  Park  Rov.',  New  York;  (J)  Whiting- 
Turner  Construction  Co.,  Sexton  Bldg.,  Baltimore,  Md.j^  (K) 
National  Fireproofing  Co.,  Fulton  Bldg, 
(L)   Alsop   &   Pierce,  Newport  X'ews.   Va. 


+  Stanley,  N.  D. — The  general  contract  for  the  construction 
of  the  court  house  has  been  awarded  to  Leighland.  Kleppe  & 
Co.,  Great  Falls,  Mont.,  at  $46,998.  Other  bidders  were: 
Dinnie  Bros.,  Grand  Forks,  X.  D..  $57,500;  A,  C.  Thomas.  St. 
Paul,  Minn.,  $51,238:  Paul  Steenburg  Construction  Co,,  St, 
Paul,  Minn.,  $50,555;  Ingeman  Co.,  St.  Paul,  Minn.,  $52,520; 
Carl  Bartleson,   Minot,   N.    D..   $51,000. 

+  Houston,  Tex. — The  contract  has  been  awarded  to 
BUCH.\NAN  &  GILDER,  for  the  construction  of  the  eight- 
storv  building  at  Capitol  Ave.  and  Main  St.,  for  S,  H.  Kress 
&  Co. 

San  .\ntonIo,  Tex. — The  San  Antonio  Club  will  erect  a  four- 
story  and  basement  club  house.  H.  L.  Drought  is  Pres.  The 
tstimated    cost   is    $75,000. 

•|*Bartlesville,  Okla. — The  contract  has  been  awarded  to 
the  l.\L.\XD  COXSTRUCTION  CO..  Chandler,  at  $94,750,  for 
the  construction  of  a  court  house  and  jail.  Other  bidders 
were;  Heavenor  &  Co..  Oklahoma  Citv,  at  $124,200;  Billings 
&  Fielding,  Guthrie,  $108,800;  McGregor  &  Hingle,  Bartles- 
ville,   $111,961. 

Denver.  Colo, — Plans  have  been  completed  by  Gove  & 
Walsh,  Archs..  Boston  Bldg.,  for  the  construction  of  a  flve- 
story  and  basement  Y.  M.  C.  .\.  building,  on  ISth  Ave.,  between 
Lincoln   and   Sherman   Sts.      The    estimated   cost    is    $200,000. 

St.  Maries.  Idaho — The  general  contract  for  constructing 
the  high  school  has  been  awarded  to  GEORGE  GROSHOFP. 
Spokane,  at  $59,874.  H.  G.  Ellis,  Realty  Bldg.,  Spokane,  is 
Arch. 

+Oe<1en,  Vtali — Subcontracts  have  been  awarded  by  the 
Dinwiddie  Construction  Co.,  for  the  construction  of  the  build- 
ing at  Washington  Ave.  and  24th  St.,  as  follows:  Ornamental 
iron  work.  J.ACKSOX  &  RICHTER  IROX  WORKS  CO.,  Denver, 
I'olo.;  mill  work,  ECCLES  LUMBER  CO.;  terra  cotta,  GLAD- 
DIXG  McBE.AX  &  CO.,   San   Francisco.   Calif. 

Abderdeen.  Wash, — The  Aberdeen  Lodge,  B.  P.  O.  E.,  are 
planning  the  erection  of  a  four-story  lodge  building  on  the 
site   of  the  present   building.     The   estimated   cost   is   $100,000. 


DAM,  ALEX.VXnniA,  VA, 

A                B  C  D  E* 

16,000  cuvd.  earth  excavation $0  75         $1.00  $1.19  SIOO  $0  60 

1600  cu.yd.  rock  excavation 1.25           4.00  2.60  3  (.0  2  90 

I7,.50O  cu.yd.  concrete  masonry 5.50           7.00  7.39  6.50  6  20 

3000  sq  yd.  neat  cement  grout 0.10           0.15  0.07  0  10  0  20 

135  sq.yd.  finishing  coat 1.7.5           0.25  0.45  1.50  0  50 

2500  lb.  i^inforcement 0  08           0.06  0.03!  0  03J  0  04J 

11.50  cu. yd.  rubble  stone  masonry 7.50          12.00  7  29  13.50  8  25 

Bridge  over  spillway  exc.  of  railing,  lump 

sum 100  00       200  00  126  00  1.50  00  1,50  00 

220  lin.ft.  railing  at  top  of  dam 1.00            1,50  134  2  00  0.50 

3  circular  screens,  lump  sum lOO  00       225.00  3(X)  00  3(X)  (K)  2.50  00 

2  screens  with  c.i.  guides  and  stop  planlcs, 

lumpsum 1.50  00        270  00  270  00  S.V)  (Kl  995  00 

2  w.i.  ladders  in  gato-house.  lump  sum              100  00       125  00  .S.iO  W)  20(1  (Kl  1.50  Ofl 
Caring  for  and  setting  pipes,  valves  and 

gates,  lump  sum 400  00     2(XX)  00  525  00  901)  (Kl  7.50  fX) 

Superstructure  of  gate  house,  lump  sum           600  00     2500  00  ,3.50  00  400  (K)  :iOO  00 

Totals $121,281    $167,414  $16:i,483    $1.53.905  $134,273    $172,105 

*  Bid  based  on  obtaining  acceptable  stone  within  one  mile  of  work. 

t  Bid  based  on  exten.^ion  of  time  without  penalty. 

X  Bid  based  on  getting  all  stone  from  quarries  on  company's  property  within  ICXX)  ft.  of  dam  .'*ite. 
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$124,611     $154,9.S0    $178,323    $14S,lti9    $160,993    $149,238 


fO.XTHACT    PHICKS 

State  HlBhwaT" — Sacramento.  Calif — Rid."!  for  con.itructlnBT 
highways  w»-r>-  received  by  the  State  Highway  Commission, 
Feb.  28,  as  follows;  (A)  J.  Consldine.  Los  Angeles:  (B)  Leigh 
G.  Garnsey,  Los  Angeles:  (C)  Rogers  Construction  Co.,  Lbs 
Angeles;  (D)  J.  M  Montgomery.  Alhambra:  (E)  George  Ben- 
son &  Son,  Los  Angeles:  (Fi  Bent  *  Pennebaker.  Los  Angeles; 
(G)  John  D.  Marsh,  Los  Angeles:  (H)  K.  R.  &  A.  L.  Stone  Co., 
San  Francisco:  fl)  Fairbanks  &  Baechtil.  Wlllets:  r.I)  David 
L.  Sawyer  &  Charles  White,  Wlllets;  (K)  Raisch  Improvement 
Co.,  San  Francisco: 

STATE  HIGHWAYS,  DIV.  1,  ROUTE  1.  SEC.  C,  SACRA.MENTn.  CALIF 


24,200  cu  yd   ezravatioo,  unrlassifle*! 
4.54  lin  ft    12-in    corrugated  iron  pip-v       . 
Sfl  lin  ft,  18-in    corrugated  iron  pip.- 
102  lin.ft   24-in   corrugated  iron  pipe.. 

194  cu.yd.  concrete.  Class  B 

1 1 ,000  tons  broken  stone 

74.50  cu  yd,  gravel       

800  lin  ft   guard  rail 

3  miles  property  fences  moved  and  reswt 

130  monuments,  hauled  and  set. . 

Totals 
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$0  .50 

2  (« 

3  00 
3  ,50 

20  00 
2  75 
I  .50 
0  ,50 


I 

SO  65 

2  00 

2  25 

2  .50 

20  00 
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$0  66 

1  .56 

1  92 

2  61 
1 1  (N) 

2  10 

I  31 

0  ;t3 


K 

$1,00 
3  .50 
4 ,  ,50 
6  00 

14  00 
3  ,50 
3  15 
0  .30 


.500  00     333  .33     2.50  0< I     ISO  00 


1   00 


2  20 


$00,840    $67,143    $.53,314    $02.:<00 


+  »eattle.  AVnxb. — The  contract  for  the  erection  of  a  five- 
story  hospital  building  at  Seattle.  Wash.,  has  been  let  bv  St, 
Joseph's  Hospital  to  P.  A.  BAILLARGEON,  New  York  Bldg., 
Seattle,    at    $500,000. 

♦The  Dalles,  Ore. — The  contract  has  been  awarded  to  A.  A. 
LAMBERT,  of  this  place,  at  $53,537,  for  finishing  the  exterior 
of  the  court  house   here. 

I.ON  Aniceles.  Calif. — Bids  for  the  construction  of  the  nor- 
mal school  have  been  received  bv  State  Engl-.  AV.  F.  McCIure, 
as  follows:  Louis  A.  Hicks  Co.,  San  Francisco,  $596,000;  J. 
F  Atkinson,  $612,700;  C.  J.  Kuhath  (^o..  $613,000:  Southweet- 
•  rn  Construction  Co.,  $638,948:  McLaren  &  Peterson.  $639,500; 
F.  O.  Engstrom,  $664,495:  Sound  Construction  &  Engineering 
Co.,    $684.    444;   Somers   &    Lund,    $953,000. 

W.  H.  Judson.  Arch..  .Albany  BIk..  is  preparing  plans  for 
a  six-storv  and  basement,  ste.-l  and  relnforct-d  concrete  build- 
ing. 80x100  ft.,  on  Harrison  St  The  building  will  be  known 
as  the  Arts  and  Crafts  BuildiiiK.  Th.-  exterior  will  be  of 
artificial  stone.  The  Interior  will  be  finlsheil  In  pine  and 
oak.  There  will  be  a  large  amount  of  Germanstone  used,  the 
floors  and  w.iinscoating  are  to  be  of  this  material.  The  esti- 
mated  cost    Is   $180,000. 

+Oakland.    Calif The    contract    for   the    steel    work    to    be 

used  In  the  construction  of  the  building  at  San  Pablo  Ave. 
and  inth  St..  for  the  First  Trust  &  Savings  Bank,  has  been 
awarded  to  the  PACIFIC  ROLLING  MILL  CO.,  .San  Francisco, 
nt    $35,834.      Noted   Mar.    13. 
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10,401)  cu  yd   excavation  fwithoul  elamrificalion) 

240  lin.ft,  12-in.  eorrugatefl  iron  pipe 

244  lin.ft,  IH-in.  eorrugated  iron  pipe 

148  lin  ft   24-in    romignted  iron  pipe 

26  lin  ft    3<>-in    c.,rrugiil<-<l  iron  pipe 

B2  lin  ft.  .36-in    corrugnled  iron  pir«e 

00  cu.yd   coneri-te,  riiipw  "H"  for  culvcrta  and  fnonumanU. 

0900  ru  yd    ronrr.-te.  Class  "H"  for  paving 

WO  hbl    asphnllir  oil.  hauling  and  pfariDg 

1260  tons  lirokiii  Ktoiie  «cn-ening« .,  , 

23W)  lin  ft    guartl  rail         

127  inonutnents  hBuli><l  and  act 

Totals 
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102,000  $08,288 
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Mllwain  Hros..  Archs..  Delprnr  nidK.,  nwiudcd  thr  i-on- 
tiiut  to  the  I^IOWIS  A.  HTCKS  CO.,  Uialt.i  HMk.,  Sun  Pninclsro. 
:\l  $137. 2B0.  tor  thf  cdilsI ruction  of  tin-  «lx-storv  i<-lnlorf<-U- 
.orur.tr  ..miT  liuildl.iB  on  15th  St..  for  Ilobt.'  Ualzli;!  Co., 
21S. First    Ht..    S:iM    Fi  inciaco. 

Oltiiwii,  (»■■« — Th.'  Anuriaaii  Rank  Nolo  Co.  will  mecl  an 
niliUtioii  on  Wellington  St.  The  .•stimal.-<l  coat  l.s  $100,000.  .1. 
.Mhiil    lOwait  is  Arch.,  Ottawa. 

IMtiitvn,  Out P!  ins  and  arranRements   for  the  erection    of 

IniihliiiKS  in  the  city  f.nd  vlclnlt.v  of  Ottawa  Involve  an  ex- 
iniuliture  of  over  $4,000,000.  Amons  these  are:  The  FCvenInK 
.lonrnal  BulldlnK.  eisht  storle.s;  I'.ryson  Realty  Co..  I.,td.,  five 
stories:  Chalmers  Church,  estima'id  to  <'ost  $130  000:  A  G. 
.\cres  &  Co..  Albert  Bide.,  tlve  storie.s:  F.  \V.  (^irllnK.  ten 
.stories,  new  Ifi-rooui  school  house,  to  cost  approximately 
$115,000:  lAivve-Murtin  printing  plant,  five  sti>rii-s.  to  cost 
approximately  $40.iinO:  Ottawa  Collese.  new  wins;,  estimated 
to  cost  $150,000;  new  school  house  at  Woodruff.  .tll!.000:  I'nhlic 
Schoid  Hoard's  new  building,  estimated  cost.  $;17,000:  tiew  post 
olliee  bnildinK-.  to  cost  $500,000:  new  sovernment  buildings 
on   Wellington  St.   Ottawa,   estimated    to    cost   $2,000,000 

Overflow   CoiKliilt — Troy,    N     Y — Ri.ls   for   constructliiK    the 

Oakwood    Overflow    Conduit,    w.ie    i ived    by    the    Bureau    of 

Water  Supply,  Apr.  15,  as  Im||,,u^  i  A  i  E.  Tv,  Orimes  Co.: 
(B)  Whltinpr,  Turner  Co.,  ,Sexl  mi  i;i,1u.  Baltimore,  Md.:  (C) 
Martin  Murray  Co.:  (D)  Le.iv  ,v  ,\I.>irison  Co.:  (E)  Kellam 
&  Schafcr  Co.:  (P)  Kennedy  ,\i  liamilton  Co.:  (G)  Concrete  * 
Foundation  Co.,  104  West  42d  St..  New  York:  (H)  Henrv 
Golden:  (I)  Kdward  Walsh,  22  ('lav  St.,  Baltimore,  Md.:  (J> 
Ceorge    BrodericU;    (K)    Rub    RoyConstruction   Co.: 


.Hnn  KrniiclNru.  fnllf. — The  following  bldfl  were  opened  by 
the  I'.nliillnK.M  and  CronndH  Comnilttei-  of  the  t'anama-l'aeiric: 
International  HxixiHlllon  Co.,  for  the  fonndalionH  of  thi-  Manu- 
facturers' lluildliiK,  and  for  the  plli-  foundation  «f  the  Atcrl- 
culture  liulldinn,  both  of  which  are  to  be  erected  In  the  ex- 
hibit section  of  the  harbor  view  site,  nids  were  taken  on  Ihi- 
basis  of  per  lineal  foot:  Pile  Foundation.  AKrIeulti.re  md(?.. 
Mercer-Fraser  Co..  U%r.  per  ft.,  Koster-VoKt  (,'0.,  32rV.'<  I"'"' 
ft.:  Pile  Foundation.  Manufacturers'  lildi?..  FoBtcr-Vogrt  «.  o., 
33c.   per  ft.;   Contra   Costa  Construction   Co..   25c.   per  ft. 

+  \\iilk<-rvlllr,  Ont. — The  Canadian  BrldRe  Co.  hag  awarded 
coTili-.iet  to  VICToIt  WILLIAMSON  for  lh<-  erection  of  a  41x 
Kiii-rt  .  one-story  addition  to  Its  otllce  bulldlnK.  Albert  Kahn 
Is   .\rili.,   'i'liiss..!   Concrete   BldK.,    Detroit,    Mich. 

+  ^^l■llll■•t■K.   >liiii. — The  contract  for  the  construction  of  thfi 

dition    to    the    I{oy^. 

■arded     to    the     WKSTINGHOUSE- 
KridKi'   St.,   New   York   City. 

+\Vluiil|tt'K;.  Man. — The  contract  for  the  construction  of 
the  Isaac  Brock  school  at  Clifton  and  Spruce  Sts..  has  been 
awarded     to     the     SUTl  IKRI.A.N'I)     Co.NSTI{UCTION     CO. 

('\TAi,o<;   )\oTi('l!:s 

California  CorruRated  Culvert  Co.,  Los  Angeles.  Calif. 
Catalog.  .\merlcan  Ingot  iron  corrugated  culverts.  Illus'- 
trated.    24    pages.    7x10    in. 

Scott  TJrill  Co..  St.  Louis.  Mo.  Bulletin  No.  6.  Gasoline 
rock    drills.      Illustrated.    12    pages.    Sxll    in. 

The  Jeffrey  Mfg.  Co..  Columbus.  O.  Bulletin  No.  31 -U 
Swing    hammer    i)ulverizer.      lilustraleO,    4    pages,    6x9    in. 
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74.50  ™.vd.  earth  excavation,  less  tlian  S 
4,300  c-u  yd.  earth  excavation,  S  to  14  ft 
1100  ou.yd.  earth  excavation,  14  to  20  ft 
.'JO  cu.yd.  rock  eacavation.  less  than  .S  ft.- 
1110  cu..vd.  rock  excavation.  .S  to  14  ft  . . . 
100  cu.yd.  rock  excavation.  14  to  20  ft. . . 

S  manholes 

2001  cu.yd.  1:2:4  concrete 

94.200  lb.  8-in.  reinforcing  bars 

24.000  lb.  10-in.  I  beam.'! 

3100  lb.  3-in.  concrete  reinforcing 

Connecting,  lump  sum - 


Totals 


II  ,S(I 

1  SI) 

1  :i7 

I  17 

1  SO 

1  03 

1  03 

1  711 

1  7.5 

1  .SO 

1  00 

1  no 

1  so 

l.,-!? 

1,80 

2  00 

1  03 

1  63 

2  Xi 

2  HI 

2  25 

1  20 

1  ,'i(i 

4  11(1 

7.00 

1.80 

1  on 

.5  (XI 

4  00 

1  (III 

1  on 

2  73 

2  40 

2  on 

4  on 

7  00 

1,90 

2  00 

.5  (X) 

.5  00 

1  III) 

I  nil 

3  25 

2  80 

2  nil 

4  0(1 

7,00 

2.10 

2  .50 

.5  00 

6.00 

1  (10 

1  00 

3  75 

3  .50 

.-ill  01) 

:i(i  no 

100  00 

4.5  00 

.50  00 

.50  00 

66  00 

,5.5  (X) 

.50  00 

4.)  00 

:«)  (X) 

0  00 

s  1.5 

7  ,'iO 

1100 

10  00 

12  00 

9  40 

11  00 

12  ,50 

14  (K) 

16  .50 

II  (14 

II  114 

0  04 

00.5 

0  03 

0  05 

0.05 

0  04  i 

003 

0  02 

0  07 

0  o:i 

0  04 

0  o:j 

0  06 

0  03 

0.0.5 

0.0,5} 

0,053 

0.03 

0  03  i 

(1  OS 

0  O.i 

0  0.5 

0.10 

0  10 

0  05 

0  09 

0  0.5i 

0  (Mi 

0  05 

0  06 

0  08 

.50.00 

1,50  00 

300.00 

100  00 

.50  00 

7.5  00 

27.5  00 

1.50  (X)  - 

200  00 

.5(X)  00 

KKI  m 

$38,367      $51,8S,S      S44,fi7S      $49,0.52      $50,866      $.53,082      $.54,430      $.54,,594      $57,706      $03,192      $66,829 


Sewers — Newark.  N.  J. — Bids  were  received  .-is  follows,  by 
the  Passaic  Valley  .Sewage  Commissioners,  Apr.  15.  for  Section 
11  of  the  main  intercepting  sewer:  (A>  Harrison  &  Craig. 
Newark.  N.  J.:  (B)  Culp  Co..  Inc..  Brooklyn.  N.  Y.;  (C)  Union 
Building  &  Construction  Co..  Pas.'aic.  N.  J.:  (D)  Concrete  it 
Foundation  Co..  New  York:  (E)  Patrick  McMeel,  Passaic, 
N,  J.:  (F)  Ryan  iS;  Reilly  Co.,  Baltimore.  Md.:  (G>  Oscar  Dan- 
iels Co.,  New  York:  (H)  Pethick  Bros.  &  Co.,  Inc..  New  York; 
(I)  Dock  Contractor  Co.,  Hoboken,  N,  J.:  (J)  Whiting-Turner 
Construction  Co.,  Baltimore,  Md.;  (K)  McCauley-Manton  Co.. 
Newark:  (L)  Bruno  &  Petitti,  Belleville,  N.  J  :  (M)  Robert  W. 
Smith  Corp.,  New  York:  (N)  J.  F.  Shanley  Co.,  Newark.  The 
item   bids  were  as  follows: 


Sullivan  Machinery  Co..  P.opies  Ors  Building,  Chicago.  111. 
Bulletin  No.  60G.  Hammer  drills  for  mining  and  construc- 
tion work.  Illustrated.  32  pages.  6x1)  in.  Bulletin  No.  65  A. 
Diamond  core  drills.     Illustrated.   32  pages.   fix9  in. 

The  Metaline  Co..  G  West  Ave.,  Long  Island  City,  N.  '£, 
Catalog.  Metaline  and  Metalined  or  oilless  bearings.  Illus- 
trated. 24  pages,   SV^xS   inches. 

Pennsylvania  Pneumatic  Co.,  Erie.  Penn.  Polder.  3arr 
"Unit-Compound"    air    compressor.      Illustrated,    3',4x6    in. 

Koehring  Machine  Co.,  Milwaukee,  Wis.  Catalog  Nc.  18. 
Concrete  mixers,  bar  cutters,  bar  benders,  water  measuring' 
tank.      Illustrated.    78    pages.    6x9    in. 
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l'i.5(K)  iin.ft.  earth  excavation  and  re- 
filling in  tren?h,  for  120-in.  sewer 

13,000  cu..vd.  concrete  masonry  in 
trench 

100  cu.yd.  brick  masonry,  in  man- 
holes and  appurtenant  work 

100  cu.yd.  rock  excavation  in  trench.. 


Totals 


$31. 50     $32,00     $33   70     $32 


:m.0() 

$40,00 

$43.75 

$42  1)0 

7.7.5 

9.00 

7.60 

12. .50 

20.00 
6.00 

20.00 
6.00 

16.00 
6.00 

15.00 
3.00 

$237,300  $259,055  $281,300  $381,600  $294,600  $303,050  $312,050  $314,800  $316,970  $319,075  $324,350  $379,tiC0  $385,375  $437,300 


+Dorelies«er  Tunnel — Boston.  Mass. — Bids  for  constructing 
Section  B  of  the  Dorchester  Tunnel  were  received  by  the 
Boston  Transit  Commission.  Mar.  25,  as  follows:  (a)  Howe 
Contracting  Co.,  Brighton,  Mass.;  (b)  Jas.  J.  Coughlan  Co.,  43 
Tremont  St..  Boston:  (c)  P.  McGovern  &  Co.,  6  Beason  St., 
Boston:  (d)  Connors  Bros.  Co.,  157  Plain  St.,  Lowell:  (e) 
Coleman  Bros.,  1  Marginal  St.,  Chelsea;  (f)  HUGH  NAWN 
CONTRACTING  CO.,  82  Savin  St.,  Roxbury  (awarded  con- 
tract) : 


Roberts  and  Schaefer  Co.,  Chicago,  III.  Reinforced  con- 
crete HoIiTien  locomotive  coaling  stations.  Illustrated,  32 
pages,    5x7    in. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Form  No. 
3312.      "Iinperial    XB"    duplex    power    driven    air    compressors. 

Illustrated.    20    pages.    6x9    in. 

Goulds  Mfg.  Co..  Seneca  Falls.  N.  Y.  Bulletin  No.  114. 
Centrifugal  pumps.     Illustrated.   4  pages,  7i.ixlU   in. 


SECTION   B,   DtJHCHESTER  TINNEL,  BOSTON,  MA,SS 


49,000  cu.yd.  earth  excavation, 
1400  cu,yd.  masonry  removed. 
2000  sqyd.  concrete  base  rcmov 
12,000  cu.yd.  concrete  masonry 

1000  — ^  -=--■ -- 

200  c 
100  r 
5001 
700  li 


ed. 


nder  concrete. 

I. yd.  mortar  under  flanges  of  beams. , . 

i.yd.  brick  masonry 

i.ft.  6x12  in,  vitrified  pipe 

l.ft.  4-in.  vitrified  pipe 

.500  tons  steel  reinforcing,  set , 

700  tons  steel  and  iron,  set 

,5000  sq.yd.  Portland  cement  mortar,  ,  ,  , 
20,000  cu.yd.  prepared  textile  and  asphalt 

10.000  sq.yd.  tarred  felt  and  pitch 

Other  work  and  risks  not  covered  by  other  items,  lump  sum. 

356  Iin.ft.  3ix2-ft.  c.i.  pipe 

513  Iin.ft,  4}x3  ft.  c,i,  pipe 

77  linft,  30-in.  c.i.  pipe 

Totals 


$4  75 

$4  20 

$  425 

$3  .S5 

$4  00 

$3  50 

10  00 

S  00 

.5  00 

15  00 

6  00 

6  00 

1  00 

.50 

.50 

1  00 

,85 

60 

12  .50 

II  IS 

10  .50 

10  .50 

10  00 

10  50 

9  00 

6  00 

9  00 

6  00 

5  00 

5  50 

9  00 

13  (10 

15  00 

14  00 

16  00 

14  00 

16  00 

IS  (X) 

20  00 

15  00 

16  00 

20  00 

50 

1  00 

75 

1  00 

50 

75 

40 

50 

25 

75 

25 

50 

12  00 

10  00 

12  00 

10  00 

8  00 

5 

20  00 

13  .50 

16  00 

12  00 

10  00 

12  00 

.50 

40 

60 

40 

40 

.50 

.50 

60 

45 

40 

50 

.30 

15 

.30 

35 

25 

30 

35,000 

19.000 

11.000 

12  ..500 

11.000 

12.000 

3.50 

5  00 

4,00 

5  00 

4  .50 

I  00 

4.50 

6  00 

5  00 

10  00 

5. 50 

1  00 

2  00 

4.00 

3  00 

'  2  00 

3,00 

2  07 

176.389 

$407,766 

$397,720 

$389,739 

$376,480 

$350,048 

53 


SeUi,ir/—E  X  G  I  X  E  E  E  I  X  G    X  E  W  S— Section  Vol.  69,  Xo.  17 

iiminiiiiiiiiiiiiinuiiiiiiniii miniuniiiiniiiiiniiiii iiiiiiiiiii iiiihiiiiiiiiii iiiiimiiiiiiiiiiiiHiiiiiiiiHi iiiiinniiiiiiiiiniiuiiiii iiiiiiii iiiiiiiiu iiiihiih iimiiiiiiiiiiiiiiiiiu imnii i uiiiiuikih^ 


CONTRACTS    TO     BE     LET 
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Passaic  Valley  Sewerage  Commissioners 

NOTICE  TO  CONTRACTORS 
Notice  is  hereby  given  that  the  Passaic  Valley  Sewerage 
Commissioners  have  designated  Tuesday,  the  twenty-ninth 
day  of  April,  nineteen  hundred  ,\nd  thirteen,  at  two  o'clock  in 
the  afternoon,  as  the  time  when  they  will  meet  at  their  usual 
place  of  meeting,  Essex  Building,  Clinton  Street,  Newark,  New 
Jersey,  to  receive  proposals,  in  writing,  for  the  construction 
of  the  NORTHERLY  PORTION  OF  SECTION  6  of  the  Main 
Intercepting   Sewer,   in   the   City   of  Newark. 

Particulars  that  may  enable  Contractors  to  judge  of  the 
character   of   the   work    are    given    below: 

APPROXIMATE   QUANTITIES. 
Northerly   Portion  of  Section    6. 
Station    40  +  00    to   Station   56^00. 
Item   1. — Earth  Excavation  and  Refilling  in 

trench,   for   150-inch  sewer 1,600   linear  feet. 

Item  2. — Concrete  Masonry,  in  trench,  Port- 
land   cement   mortar 4,600   cubic   yards. 

Item  3. — Brick  Masonry,  in  manholes,  laid 
with  Portland  cement  mortar,  and 

appurtenant   work    50   cubic   yards. 

Item   4. — Rock  Excavation,  in  trench 300   cubic  yards. 

Item  5. — Furnishing,  placing  and  maintain- 
ing St?el  and  Timber  Sheeting, 
etc.,    between    Station    26  +  75    and 

28  +  75    Lump  Sum 

Drawings,  form  of  contract  and  specifications,  and  blank 
form  for  proposal  may  be  obtained  at  the  Commissioner.s' 
office    from    William    M.    Brown,    Chief    Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

PASSAIC    VALLEY    SEWERAGE    COMMISSIONERS. 
JOHN  S.   GIBSON,   Clerk. 
April    1,   1913. 

Tenders  for  Dredging 

Toronto,   Canada. 

The  Toronto  Harbor  Commissioners  have  in  preparation 
plans  and  specifications  for  the  removal  of  approximately 
35,000,000   cubic  yards  of  material  by   hydraulic  dredging. 

Borings  indicate  seventy  percent,  of  material  to  be  sand 
and  gravel,   thirty  percent,    mixture  of  sand,  silt  and   clay. 

Each  dredge  must  be  capable  of  handling  at  least  600 
cubic  yards  per  hour  at  maximum  length  of  discharge. 

From  source  of  supply  to  point  of  discharge  maximum 
distance  Is  about  6000  feet.  Average  length  of  delivery  re- 
quired  about  4000   feet. 

Direct  line  of  discharge  preferred,  but  consideration  will 
be   given   to   work   being  done   in    series  or  by  relays. 

Day    and    night    operation    required. 

The  plans  and  specifications  will  be  ready  on  April  2Sth, 
1913  Tenders  for  all  or  part  of  this  work  will  be  received 
up  to  12  o-clock  noon  May  2Sth.  Work  to  commence  August 
1st,    1913. 

Borings,  plans  and  specifications,  tender  forms,  etc.,  and 
general  information  relating  to  the  work  can  be  seen  at  the 
Engineering  Department  of  the  Commlaslon.  76  Adelaide  St. 
West. 

Communications  relative  thereto  to  be  addressed  to  E.  L. 
Cousins.   Chief   Engineer. 

All  tenders  to  be  scaled  and  addressed  to  A.  C.  Lewis.  Sec- 
retary, Toronto  Harbor  Commissioners. 

The   Commissioners  do   not    bind    themselves   to   accept    th- 

lowest    or   any    tender. 

L.   H.    CLARKE. 

Chnlrm.'in. 

Notice   to   Paving   Contractors 

UUIgiwood.    N.    J. 
Sealed  proposalB  will  be  rer.lv.d  by  the  Board  of  Commis- 
sioners of  the  Village  of  Kldg.wood.  N.  J.,  until   S   V.  M..  April 
29.    1913.    for    about    33O0    sq.    yds.    of    brick    pavement    In    said 
Village.      Plan.    Mperlfir.Ttlon    and    forms   for    bidding    and    con- 


tract  are  on   fll-   with    the   Village  Clerk 


F.    W.    HIMf>NI>H, 


WILBITR    .MORRIS, 
Village   Clerk. 


Passaic  Valley  Sewerage  Commissioners 

NOTICE  TO  CONTRACTORS 
Notice  is  hereby  given  that  the  Passsaic  Valley  Sewerage 
Commissioners  have  designated  Tuesday,  the  twenty-ninth  day 
of  April,  nineteen  hundred  and  thirteen,  at  two  o'clock  in  the  ^ 
afternoon,  as  the  time  when  they  will  meet  at  their  i^sual 
place  of  meeting,  Essex  Building,  Clinton  Street,  Newark, 
New  Jersey,  to  receixe  proposals,  in  writing,  for  the  construc- 
tion of  the  CENTRAL  PORTION  OF  SECTION  6  of  the  Main 
Intercepting   Sewer,    in    the    City    of  Newark. 

Particulars  that  may  enable  Contractors  to  judge  of  the 
character   of   the  work   are  given   below: 

APPROXIMATE    QUANTITIES, 

Central    Portion    of  Section    6. 
Station  26  +  00  to  Station   40  +  00. 
Item    1. — Earth  Excavation  and  Refilling  In 

trench,    for   150-inch  sewer 1,400  linear  feet. 

Item   2. — Concrete  Masonry,  in  trench,  Port- 
land cement  mortar 4,500   cubic  yards. 

Item    3. — Brick   Masonry,    in    manholes,    laid 
with  Portland  cement  mortar,  and 

appurtenant   work    50   cubic  yards. 

Item   4. — Rock  Excavation,  in  trench 300  cubic  yards. 

Drawings,  form  of  contract  and  specifications,  and  blank 
form  for  proposal  may  bo  obtained  at  the  Commissioners' 
office  from  William  M.   Brown,  Chief  Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

PASSAIC    VALLEY    SEWER.i.GE    COMMISSIONERS. 
JOHN  S.   GIBSON.    Clerk. 
April    1.    1913. 

Passaic  Valley  Sewerage  Commissioners 

NOTICE  TO  CONTRACTORS 
Notice  is  hereby  given  that  the  Passaic  Valley  Sewerage 
Commissioners  have  designated  Tuesday,  the  twenty-ninth 
day  of  April,  nineteen  hundred  and  thirteen,  at  two  o'clock  in 
the  afternoon,  as  the  time  when  they  will  meet  at  their  usual 
place  of  meeting,  Essex  Building,  Clinton  Street,  Newirk,  New 
Jersey,  to  receive  proposals,  in  writing,  for  the  construction 
of  the  SOUTHERLY  PORTION  OF  SECTION  6  of  the  Main 
Intercepting  Sewer,  in  the  City  of  Newark. 

Particulars  that  may  enable  Contt  actors  to  Judge  of  the 
character  of  the   work  are  given   below: 

APPROXIMATE   QUANTITIES, 
Southerly    Portion   of  .Section   6. 
Station   9  +  00   to  Station   2G  +  00. 
Item   1. — Earth  Excavation  and  Refilling  in 

trench,   for  150-inch   sewer 1,700   linear    I'e.l. 

Item   2. — Concrete  Masonry,  in  trench,  Port- 
land   cement    mortar 5,500   cubic   yards. 

Item   3. — Brick    Masonry,    in    manholes,   laid 
with  Portland  cement  and  mortar, 

and  appurtenant  work 100   cubic  yards. 

Item    4. — Rock  Excavation,  in  trench T.OOO   cubic  yards. 

Drawings,  form  of  contract  and  specifications,  and  blank 
form  for  proposal  may  be  obtained  at  the  Commissioners'  of- 
fice  from  William   M.  Brown.   Chief  Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

PASSAIC   VALLEY   SEWERAGE   COMMISSIONERS. 
JOHN    S.    GIBSON,    Clerk. 
April    1.    1913. 

Proposals  Invited  for  Pavement 

STREET    DEPARTMENT. 

Charleston.  S.  C,  April  5.  ISIS. 
Sealed  proposals,  In  duplicate,  will  be  received  at  this  Of- 
fice until  X  P.M.  Tuesday  May  fith.  for  30,000  square  yard», 
more  or  Iibh,  of  Wood  Block,  Vitrified  Brick,  Asphalt  Block. 
Sheet  Asphalt,  or  other  suitable  pavement  for  various  street* 
In  the  City  of  Charleston,  S.  C.  Specifications,  etc.,  will  be 
furnished  prospective  Bidders  upon  receipt  of  Ten  Pollnm 
($10.00)  as  a  guorantee  for  their  safe  return.  For  further 
information  address  the  undersigned.  The  right  Is  reserved 
to  reject  any.  or  all  bids. 

J.   U.    niNGLR. 
City   Engineer. 
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The    New    Grand    C.entral    Terminal 

Station  in  New    York    C>ity:    An 

Underground    DouMe-Deck 

Terminal 

About  the  time  the  >i'e\v  York  Central  &  Hudson  River 
IMJ.  Co.  was  directed  by  the  Legishiture  of  the  State 
of  New  York  to  introduce  electric  operation  on  its  New 
Y'ork  City  terminal  lines,  in  190.'5,  the  railway  company 
began  also  making  plans  for  radical   reconstruction  and 


of  trackage  and  facilities.  With  electric  operation — that 
is  to  .say  on  a  completely  modernized  basis  whicli  pro- 
vided for  satisfactory  operating  conditions  far  into  the 
future — it  was  also  desirable  to  modernize  the  terminal 
plant  and  provide  for  iiKirc  than  tiie  immediate  year  or 
two  ahead. 

The  great  increase  of  operating  capacity  which  might 
be  secured  under  electric  operation  could  not  be  realized 
in  the  old  Icrmimil  i)lant,  whereas  by  a  new,  larger  ter- 
minal the  full  benefit  in  this  direction  might  be  at- 
tained.    At  the  same  time,  eidargement  of  the  terminal 


Fict.  1.  Genekal  View  of  New  Grand  Cexteal  Terminal  Station,  New  York  City,  Lookixo  North 

(Terminus  of  the  New  York  Central  &  Hudson  River  R.R.  and  the  New  York,  New  Haven  &  Hartford  Ry.  See  Fig.  6 
for  appearance  when  completed.  The  bridsre  connecting  the  elevated  roadway  around  the  station  building  with  Park  Ave. 
at  41st  St.  is  shortly  to  be  built  by  the  city.) 


enlargement  of  its  New  Y'ork  terminal  station.  The  ex- 
isting station  and  terminal  yard  were  too  small,  in  spite 
of  recent  modifications  and  enlargement.  The  site  was 
hemmed  in  by  buildings  on  all  sides  in  such  a  way  as 
to  preclude  further  enlargement  except  by  purchase  of 
more  ground  at  great  expense;  and  if  this  were  done  the 
situation  would  naturally  call  for  a  complete  replaniiing 


would  also  take  care  of  the  equally  important  matter  o' 
increasing  the  capacity  of  the  four-track  approach  (tun- 
nel and  viaduct)  extending  north  from  the  terminal 
yard  about  four  miles  to  near  the  Harlem  River;  for, 
under  the  existing  conditions  the  capacity  of  the  tunnel, 
in  itself  hardly  more  than  enough,  was  further  reduced 
by  frequent  delays  to  trains  in  the  tunnel  caused  by  the 
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inadequate   entrance    and   storage   facilities    of   the   ter- 
minal yard. 

The  study  of  preliminary  plans  for  reconstruction  of 
the  terminal  was  soon  followed  by  start  on  actual  con- 
struction. Widening  of  the  throat  of  the  yard  and  of 
the  approach  to  the  tunnel  was  begun  in  1903.  The  main 
portion  of  the  yard  was  taken  in  hand  in  1907,  by  which 
time  the  plans  for  the  whole  improvement  were  in  nearly 
final  form.  The  six  years  from  1907  to  the  present  time 
have  seen  the  work  brought  to  substantial  completion ; 
on  Feb.  2,  1913,  the  new  main  passenger  station  was 
opened  to  traffic.  The  remaining  construction,  including 
the  lucoraiug  Station  building,  is  likely  to  continue  dur- 


FlG.    2.    TKIiMINAL.    1900-1905 

Figs.  2  and  3.  SKKTfH  Plaxs  of  Site,  G 


5.     Utilization  of  nearly  the  whole  yard  space 
for  building  over,  together  with  restora- 
tion of  the  full  network  of  streets  over  the 
site  except  the  area  occupied  by  the  main 
station  and  ofBce-building. 
Xot   all    these   features   were    contained   in   the   plans 
first    developed,    but   they   resulted    during   the   gradual 
process  of  change  and  improvement  of  plans.* 

Relation  to  Electbic  Operatiox 

The  substitution  of  electric  traction  for  steam  opera- 
tion in  the  terminal  zones  of  the  Xew  York  Central  & 


''OUTLMornlUfllUt  ahu 


1  i-'iaeioii 

Fig.  3.  Xkw  Tkrmixal,  1913 

RAXD  CkXTKAL   Tk1!MINAL.   Old  AM)  XlCW 


ing  the  present  year  and  the  nest,  so  that  by  the  end  of 
1914  the  entire  terminal  plant  will  be  in  service,  after 
eleven  years  of  building. 

Xkw  Features 
The  radically  new  elements  of  the  terminal  are : 

1.  Double-deck    arrangement    of    tracks,    botli 

levels  being  below  ground. 

2.  Separation  of  sulnirban  from  through-train 

traffic  by  placing  them  on  separate  levels. 

3.  Separation    of    incoming    from    departing: 

traffic,  by  provision  of  a  separate  build- 
ing for  incoming  traffic,  straddling  the 
arrival  tracks,  which  are  at  the  west  edge 
of  the  terminal  yards. 
I.  Provision  of  turning  loops  for  both  subur- 
ban and  through  trains,  which  will  elim- 
inate a  large  proportion  of  the  shifting 
movements. 


Hudson  River  R.R.t  and  the  Xew  York,  Xew  Haven  & 
Hartford  R.R.J  was  completed  in  1906,  and  since  that 
time  all  trains  for  a  distance  of  10  to  30  miles  out  of 
Xew  York  on  both  railways  have  been  hauled  by  elec- 
tric locomotives  or  operated  as  multiple-unit  electric 
trains  (suburban  service).  This  change  of  method  of 
operation  laid  the  foundation  for  great  future  changes 
in  the  character  and  amount  of  traffic,  and  in  particular 
made  available  a  great  increase  in  traffic  capacity  of  the 

•This  evolution  went  on  throughout  the  construction 
period.  As  late  as  1911,  substantial  revisions  of  the  plans 
were  made.  The  most  Important  revision,  that  on  which  the 
main  yard  work  was  based,  is  that  of  1907.  It  represented  a 
great  increase  in  yard  space  and  a  complete  change  in  the 
traclt  layout,  as  compared  with  the  190.'>  plan.  Xn  article  de- 
scribing the  electric-traction  equipment  of  the  New  York 
terminal  division.  "Engineering  News."  Nov.  16.  1905,  pp. 
499-509,  showed  a  track  plan  of  the  new  terminal  as  then  de- 
signed. This  may  be  compared  with  the  plan  shown  in  th> 
present  article,    representing   the    work    as   built. 

f'Englneerlng   News,"   Nov.    16.    1905,    p.    499. 

rEngineering  News,"  Mar.  22.  1906.  p.  342:  Sept.  5,  1907. 
p.    239:  Dec.   31,   1908.   p.   733. 


STATISTICS  OF  OLD  AND  NEW  GRAND  CENTRAL  TERMINAL 


Area  of  terminal,  acrea. 
Miles  of  traolt 

Platform 

Storage 

Express 

Majl 

Running,  etc 


ToUl 

Car  capacity  of  trackn 

Platform 

fltoraoe 

Ezpn 


Mail. 


Total 

No.  of  platform  track» 
Areas: 

RiiilrliniE,  arren 

OfIi<-<-«.  M|  ft 

Po«t-.,fBro.  »q  ft 

Wailinic  rrjoms.  Mj.fi 

Rctirinx  and  toilet  roomH,  sq.fl 

Rewtaurant,  ctr.,  Hq.ft. 

Ticket  olliceii,  rui  ft 

I*arcel  Hland,  »mi  ft 

BadKaKc  room",  wi  (I 

foncouri-r..  «,  ft 

Ticket  lobby.  "1  ft 

fab  ntandti,  iv|.ft 

Street  vindiirtii.  ik|  ft 

•  Includcw  hV>  car  capa<'ilv  of  Mott  Haven  yard. 

t  Expren  level  iDcludes  3532  M|.ft.  in  InrominK  Station. 


Suburban 

— After  improvement 

Express      Street  level 

Increase 

improvement 

sta. 

level 

and  above 

Total 

.\mount 

Percent 

23  24 

32  88 

44  95 

77.83 

54. ")9 

235 

2  01 

2  23 

5.05 

7  28 

4.37 

150 

1   .VI 

.1  04 

2  81 

n.75 

5.21 

338 

OM 

0.84 

0  84 

0  49 

140 

0.16 

0.42 

0.42 

0  26 

163 

5.88 

7  O.i 
14    12 

9.82 

17  77 

II   89 

202 

111  .M 

IK  04 

33  06 

22  22 

•205 

liU 

I4:i 

207 

440 

226 

106 

two" 

Mh 

184 

529 

Decrease  111 

17 

26 

62 

62 

.36 

139 

11 

26 

26 

15 

136 

vni« 

4KK 

.■SIM) 

10.-.7 

166 

19 

V.I 

17 

33 

m 

31 

163 

"i  <i(i 

10.09 

10  09 

4    10 

71 

12»,.i(l<) 

475,000 

475,(KX) 

SI-I.-VK) 

266 

3».n<l(l 

127,0.50 

127,0,')0 

n4.0.'iO 

285 

12,443 

1,020 

17,I.Vlt 

10.076t 

Il.«:i3 

.53 

1.3111 

4.600 

10,002 

14,791 

13,400 

oin 

2.IH7 

21, (Km 

10.262 

728 

1.411 

2,088 

2,516 

4,60.1 

3, 1 60 

.V)7 

1,.W2 

1,7.50 

3..342 

2,8,35 

.5.59 

33.3 1.'. 

l.;».V) 

2,000 

<17.376 

70,726 

.37,411 

I4,NI4 

35,898 

46,224 

82,122 

67,308 

454 

1.400 

2.952 

18.315 

40,312 
754,450 

58,627 
754,459 

55,675 
7.51,459 

I 
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railways.  To  utilize  tills,  and  especially  to  develop  it 
|ii<i|HTly  liy  the  greater  rretiueiuy  of  service  possible 
under  electric  operation,  rc([uirc(l  a  very  nuicli  larger 
terminal  than  the  old  one  to  prDvidc  for  both  the  in- 
creased amount  and  the  ihanged  character  of  traffic.  The 
(irand  Central  Terminal  site  did  not  atford  space  for 
(he  necessary  e.\l)ansion  on  one  flour.  The  double-deck 
scheme,  which  of  course  is  possil)le  only  with  electric 
operation,  solves  the  problem.     It  incidentally  gives  the 


Under  these  circumstances  the  terminal  yard  is  radi- 
cally transformed  from  its  usual  outdoor  character,  and 
becomes  simply  a  special  occupancy  of  two  basement 
floors  of  a  building. 

Kdi.ation    to  I'ijiok  CoMii  TIO.S'S 

The  New  York  terminus  of  the  New  York  Central  and 
predecessor  lines  moved  northerly  with  the  gradual 
growth  of  the  city,  beginning  .some  80  years  ago  when  the 
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Fig.  5   Track  Plans  of  Express  (Upper)  and  SrBrRBAx    (Lower)   Levels.  Xew  Tekmixal 
Figs.  4  AND  5.  Condensed  Track  Plans  OF  Grand  Centkal  Termi.val,   Old   and   Xew 


very  great  advantage  of  seiiarating  the  suiturban  from  the 
through  traffic,  an  advantage  both  to  the  passenger  and  to 
the  railway  company.  Loop  tracks  for  turning  trains 
develop  this  scheme  to  its  fullest  extent  by  increasing 
the  eifective  capacity  of  the  terminal  tracks. 

A  steam-railway  terminal  is  necessarily  of  outdoor 
character,  as  the  locomotive  .smoke  and  gases  must  have 
free  esea])e.  Electric  operation  allows  of  complete  cov- 
ering. In  the  New  York  Central  terminal  this  pos- 
sibility is  fully  utilized  in  the  lower  level,  and  (at  pres- 
ent) partly  in  the  upper  level.  When  the  open  areas  be- 
tween streets  are  fully  covered  with  commercial  build- 
niges  (as  is  expected  to  be  the  ca.se  in  a  few  years)  the 
up]>er  level  also  will  be  completely  inclosed. 


terminus  was  located  about  three  miles  .south  of  the  pres- 
ent location.  The  station  was  moved  north  to  26tli  St. 
(the  site  of  the  present  Madison  Square  Garden)  in  the 
fifties  of  the  last  century,  although  after  1857  steam 
operation  below  4"3nd  St.  was  prohibited,  and  cars  were 
hauled  south  of  there  by  horses.  In  1871  the  station  at 
42nd  St.  was  built.  It  was  enlarged  and  altered  re- 
peatedly, and  especially  in  1898  was  considerably  im- 
proved by  increasing  the  trackage  and  by  raising  the 
station  building  three  stories. 

The  48nd  St.  station  and  terminal  made  a  very  serious 
break  in  the  city's  street  system  in  an  important  resrion. 
as  illu.strated  best  by  the  fact  that  prior  to  the  present 
improvements    there   were   but   two    street-crossings   for 
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vehicles  over  the  railwaj'  terminal  tracks  between  42ncl 
and  56th  Sts.,  three-qiicrters  of  a  mile.  The  seriousness 
of  this  condition  and  the  past  history  of  the  northward 
movement  of  the  railway  terminal  doubtless  helped  to 
impress  the  directors  of  the  railway  company  with  the 
need  of  such  a  reconstruction  of  the  terminal  as  would 
be  proof  against  the  growth  of  hostile  public  sentiment, 
which  mitrht  in  time  compel  a  further  northward  re- 
moval of  tiie  terminal  to  suit  the  needs  and  convenience 
of  the  city.  At  any  rate,  the  result  of  the  work  is  such 
as  would  have  been  produced  under  the  stimulus  of  a 
motive  of  this  kind. 

Traffic 

The  traffic  of  the  Grand  Gentral  station  has  in  recent 
years  amounted  to  some  400  trains  per  day.  i.e.,  about  5U0 


rapidly  enough  for  incoming  trains,  so  that  trains  fre- 
quently were  held  in  the  tunnel  and  thus  the  capacity  of 
this  narrow  part  of  the  line  was  throttled. 

In  the  period  of  steam  operation,  i.e.,  prior  to  1906, 
there  was  an  unusually  large  proportion  of  waste  or  idle 
movements  of  locomotives  and  trains  in  the  terminal  and 
tlirough  the  tunnel,  partly  because  the  engines  of  incom- 
ing trains  had  to  be  turned  before  they  could  take  their 
trains  out  and  partly  because  the  lack  of  storage  space 
in  the  terminal  yard  made  it  necessary  to  return  empty  j 
trains  and  light  engines  to  the  Mott  Haven  yards.  These] 
conditions  were  much  ameliorated  by  the  introduction  of 
electric  motive  power.    The  natural  growth  of  traffic  soon 
neutralized  this  improvement,  however. 

The  new  terminal,  with  greatly  increased  area  and  ex- 1 
tensive  storage  tracks,  reduces  the  idle  movements  cou- 
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(Bulldln»;s  are  shown  on  the  blofk  areas  over  the  yard.  Thi-  tall  building  at  the  left,  the  Biltmore  Hotel.  contalnliiK 
the  Incominj;  .Station  In  Its  lower  part.  Is  now  beinK  erected.  The  tall  building  at  the  rlRht  Is  the  new  (Jrand  Central 
Palace,  and  behind  It  at  50th  St.  is  the  Service  Plant,  whose  brick  smokestacks  are  surrounded  with  steel  tower  framing 
for   architectural   effect.) 


each  way.  The  station  serves  two  railways,  connecting 
points  between  Boston  and  St.  Louis.  Both  linos  have 
a  fairly  heavy  suburban  traffic.  The  tralhc  of  tlie  ter- 
minal in  1000,  1905  and  1910,  was  al)out  as  follows: 


Total  for  year 
Trains 
Cars 
Passengers 


1900 
106,000 

5rri,ooo 

1:5,600,000 


1905 
128,000 
695,000 
18,100,000 


1910 
130,000 
755,000 
20,150,000 


The  six-mile  section  of  road  iriimed lately  north  of  tb(' 
tenninal  is  a  four-track  line  in  tunnel  and  on  elevated 
structure;  beyond  this  the  two  railways  total  8  to  ]'i 
tracks.  The  railway  lines  can  readily  bring  in  more  trains 
than  the  four-track  section  can  nccoininodate,  unless  tin- 
movement  of  trains  in  the  tunnel  is  regulated  with  great 
precision  and  is  free  from  all  delays  and  interruptions. 
The  old  terminal  yard  was  too  small  to  insure  this  condi- 
tion, a."   its   ladder  tracks  could    not   always   be   cleared 


si(lerai)ly  and  (by  cliininating  nil  lioldiiig  of  trains  in 
the  tunnel)  allows  Ihc  full  ca|>iiiily  nl'  llic  tunnel  to  be 
develo])ed.  Even  so  tlic  capacity  of  tlic  tunnel  will  be 
much  less  than  that  of  the  terniinal,  and  the  latter  in 
fact  will  be  al)lc  to  take  care  of  a  jiossible  future  two- 
track  line  coiinecliiig  witli  Ilic  Xcw  York  Central's 
double-track  bramh  imw  cxlcmling  along  the  oast  bank 
of  till'  Hud.soii  l!i\cr  rrinn  Siiuylcii  Ihiyvil  down  to  HOth 
S(. 

Tin;   Xicw  Tkumin  \i. 

Figs.  2  and  ;i  show  comparative  skeli  b  jilaiis  of  the  ter- 
minal site  under  the  ohl  aii<1  the  new  conditions.  The 
principal  buildings  or  ]»arts  of  the  site  u,>ied  for  varioiw 
terminal  or  auxiliary  purposes  are  noted  in  these  sketches. 
Attention  is  drawn  to  the  complete  street  connection 
over  the  new  terniinal.  due  to  the  iindergmuiid  location 
as  already  noted.     The  extent  to  which  the  old  terminal 
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inlciiiipii'd  ilic  east-west  linos  of  fonumuiiL'iilion  (  l''ig. 
'i)  will  111'  iiiiilerstood  better  ui>oii  considcriiifr  tliiil,  since 
till'  ti'acks  wrre  neiirly  at  street  ffrade,  all  hrid.i^^cs  over  (Ik; 
tracks  had  In  rise  by  steep  iiirliiies  or  stairs. 

That  the  new  site  is  much  larger  than  the  idd  (ajjart 
from  (he  matter  of  douhle-deekiiin;)  is  not  so  readily  seen 
on   com])arinLj   Figs,   'i   and   :i   as  on   noting  the   figures- 
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l''i(i.  T.  Station  aftki:   1!)()()  Rkcoxsthuction 


lo  Madisnn  .\vr. );  I'oslolllie  anil  ofTice-biiilding,  which 
also  |>|-n\idcs  accoiiiniuilation  I'oi-  IIk;  Aniei'iciiii  Kxitress 
Co.:  Sidistatioi)  lor  traction  current,  ti'ansforniing  tlie  in- 
coming I  l,iinii-\iill  (iiirent  to  GfiO-volt  direct  furrenl  for 
third-rail  supply  and  .'iOD-volt  current  for  signal  supply; 
Storage-battery  house  for  traction  current;  Service  I'laiit, 
supjilying  steam  f(n'  heating  and  electric  currr-iit  for  light- 
ing the  entire  terminal  area. 

A  wareroom  and  exhibit  building  (corresponding  to 
the  old  (Jraiid  Central  I'alace,  but  several  blocks  further 
north)  has  been  built  on  the  uexington  Ave.  frontage 
of  the  terminal  by  the  railway  company.  This  building, 
and  the  JJiltmore  Hotel,  th<,  Adams  Express  Co.  building, 
the  Railroad  Y.  M.  V.  A.,  and  the  United  Cigar  Stores 
buildijig  (-ISd  St.  and  Vanderbilt  Ave.),  are  the  only 
buildings  of  commercial  nature  which  the  railway  com- 
jiany  has  erected  on  the  terminal  area  at  present. 

Tniiniatcly  all  spaces  between  streets  are  to  be  used  for 
commercial  lu'  pii\atc  buildings,  the  railway  company 
probably  leasing  the  area  with  restrictions  on  heiglit  of 
building  and  column  local  inns.  The  architectural 
scheme  of  the  terminal  cniitcmplates  that  the  buildings 
between  Depew  Place  and    Vanderbilt  Ave.  shall  be  lim- 
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Fi(i.  8.  Nkw  Maix  axd  Incoming  Stations 
Fios.    7    AND    8.    DiAfiiiAji    1'lan.s    of    Old   and    New  Passkngek  Stations,  Grand  Ckntkal  Teumtnal 


From  42nd  St.  to  tunnel  portal,  area  actually  occupied  by 
yard,  station  and  facilities,  47  acres  in  the  present 
terminal  against  231/4  acres  in  the  old ;  passenger  plat- 
form track  capacity,  440  cars  against  214;  storage  track 
capacity,  529  against  115.  The  increase  is  due  to  widen- 
ing of  the  yard  (chiefly  on  the  east  side),  widening  of 
the  approach  to  the  full  width  of  Park  Ave.,  and  elim- 
ination of  waste  space  and  facilities  now  unnecessary,  be- 
sides the  double-decking. 

The  buildings  of  the  new  terminal  inc-lude :  Main  Sta- 
tion  (maximum  height  fi  stories),  the  northerly  half  of 
which  is  nsed  as  ofRce-building  above  tlie  first  story,  and 
hou.ses  part  of  the  railway  offices ;  Incoming  station 
(under  Biltmore  Hotel,  43d  to  44th  Sts.,  Vanderbilt  Ave. 


ited  to  six  stories  in  height  (except  fnr  a  possilde  future 
building  around  the  station  concourse),  and  those  outside 
this  width  to  twenty  stories.  The  steel  framing  of  the 
track  levels  is  designed  for  such  building  loads.* 

TEIiMIN.iL    VaKD 

('nmparati\('  track  ]ilans  of  the  old  and  the  new  ter- 
minal are  shown  in  Figs.  4  and  5.  The  latter  is  double, 
representing  separately  the  upper  level  (for  through 
trains)  and  the  lower  level  (for  suburban  trains).  The 
northern  end  of  the  yard  is  now  at  57th  St..  the  south 


•Except  that  along  the  west  side  of  the  terminal  independ- 
ent building  columns  were  provided  wherever  possible,  i.e.. 
colnmns  passing  through  the  track  framing  and  independent 
of  it. 


888 


E  X  G  I  X  E  E  n  1  X  G     X  E  \V  S 


A'ol.  69,  X'o.  18 


portal  of  the  Park  Ave.  tunnel  (formerly  at  56th  St.), 
and  the  total  length  of  the  terminal  from  this  point 
south  to  42nd  St.  is  about  %  mi.  Between  .52n<l  and 
o4th  Sts.  are  located  three  track-inclines  (one  double- 
track,  two  single-track)  with  four  tracks  leading  down 
to  the  lower  level.  The  gradients  of  these  inclines  are 
2.7%  and  3.0%.  Just  south  of  the  inclines  the  princi- 
pal ladder  tracks  begin,  commanding  the  whole  width 
of  the  terminal.  The  length  available  south  of  the  lad- 
ders is  not  sufficient  for  straight  platforms  of  the  desired 
length  at  the  extreme  ea.st  and  west  edges  of  the  yard, 
and  some  of  the  platforms  extend  well  out  along  the 
curves. 

The   track   layout,  was  made   the  primary   feature  in 
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Fio.  9.  Sketch  Ixdicatixg  I'ltixcii'.u,  TitAiric  t'ox- 

NKCTIONS    OK     XeW     (iUAXI)    ('KNTliAL    STATION' 

the  design  of  the  terminal.  Column  locations,  property 
limitations,  etc.,  were  not  considered  in  making  the  lay- 
out, but  the  tracks  were  arranged  to  give  the  best  ter- 
minal which  the  general  nature  of  the  site  and  the  oper- 
ating conditions  j>eniiitted. 

The  westerly  five  tracks  on  each  level  are  for  incom- 
ing through  trains.  Tlie  platforms  here  are  among  tin? 
longest  platforms  in  the  terminal,  one  being  1525  ft. 
long.  On  the  suburban  level  these  arrival  jilatforms 
have  not  yet  been  built,  intermediate  tracks  being  laid 
in  their  place,  as  the  uj)per-level  arrival  tracks  are  ade- 
quate for  the  present  through-train  service.  The  subur- 
ban business  does  not  require  the  use  of  tlie  long  plat- 
forms. 

The  arrival  tracks  come  directly  under  the  Incoming 
Station.  They  are  connected  by  sj)ira1efl  semicircular 
loop  tracks  with  the  easterly  edge  of  Die  yard,  so  that 
incoming  trains  can,  after  unloading,  be  brought  around 
the  looj)  and  set  either  in  tbf  storage  yard  or  on  <1i'|iart- 
ure  tracks.  That  portion  of  the  lower-level  loop  which  is 
intended  to  be  trsed  by  through  trains  has  not  been 
completed   at   present,  as  part  of  it  must  be  tunneled 


under  the  express-level  tracks  (built  previously),  and  it  is 
not  desired  to  do  this  until  the  use  of  the  lower-level  ar- 
rival tracks  becomes  necessary. 

The  platform  tracks  of  both  floors  are  generally  ar- 
ranged in  pairs  between  platforms.  A  few  baggage 
tracks  are  placed  singly  between  platforms.  On  the  sub- 
urban level  several  loop  tracks  are  provided  connecting 
the  three  westerly  with  the  three  easterly  platform  tracks,  I 
thus  permitting  some  of  the  incoming  suburban  trains  ■ 
(multiple-imit  equipment)  to  reach  a  different  track 
for  departure  without  backing  through  the  yard  ladders. 
These  loop  tracks  are  inside  the  larger  loop  of  the  five 
main  arrival  tracks  intended  for  through-train  service. 

Some  figures  as  to  the  tracks  are  given  in  the  adjoin- 
ing table  "Grand  Central  Terminal  Statistics."  A  sim- 
ilar table  was  given  in  our  issue  of  Xov.  16,  1905,  p.  503, 
which  gave  data  for  the  terminal  plans  as  developed  at 
that  time;  comparison  of  the  two  tables  indicates  the 
growth  of  the  scheme. 

Briefly  summarized,  the  upper  level  contains  21  pas- 
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(Compare  with  lower  drawlns  in  Fig.  11.  which  is  a  cross- 
section   through  the    .rain  rooms  of  the.  new  station.) 

senger-train  tracks,  6  baggage  tracks,  2  mail  tracks,  3 
express  tracks,  5  storage  tracks,  and  -1  running  tracks, 
a  total  of  41  tracks.  The  lower  level  contains  13  pas- 
senger tracks,  4  baggage  tracks,  and  8  storage  tracks,  a 
total  of  25  tracks. 

The  i)Iatforms  (.see  Figs.  12  and  13)  are  14  ft.  1  in. 
to  2714  ft.  wide,  and  liave  their  floor  4  ft.  to  4  ft.  3  in. 
(baggage  platforms)  above  top  of  rail.  They  follow  the 
grade  of  the  tracks  longitudinally.  All  platforms  are 
hollow  rein  forced-concrete  structures  comprising  side 
walls  and  a  floor  slab;  the  hollow  space  below  is  in  most 
cases  occupied  by  ducts,  pi]iing,  etc.  Where  a  platform 
comes  over  a  longitiulinai  expansion-joint  of  the  steel 
floor-framing,  one  of  the  side  walls  is  made  with  a  liori- 
zontal  sliding  joint  just  above  track  level;  a  steel  plate 
forms  one  face  of  this  joint.  These  joints  are  said  to  be 
working  satisfactorily. 

The  f)latforms  are  connected  to  the  concourse  floors  by 
inclines  generally  of  10%  slope.  The  suburban  con- 
course, located  above  track  clearance  height  on  account 
of  the  loop  tracks,  has  very  long  inclines,  while  those 
of  the  express-level  concourse  are  short  (see  longitudinal 
section.  Fig.  11).  Inclines  are  used  quite  generally 
throughout  the  station  on  the  lines  of  movement  of  pas- 
sengers, and  stairs  are  largely  eliminated. 

TiiAfK  CoNsTittTTiov — The  suburban  tracks  rest  on 
tlie  rock  bottom  of  the  excavation.  The  upper-level 
tracks  rest  on  the  steel-frame  concrete-tilled  roof  of  the. 
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suburban  level,  except  where  the  upper  level  extends  be- 
yond the  limits  of  the  lower  level. 

The  roadbed  of  all  platform  tracks  is  of  concrete  with 
wood-block  supports  for  the  rails  and  screw-spike  fas- 
tening, while  elsewhere  the  roadbed  is  of  conventional 
stone-ballasted  crosstie  construction.  The  blocks  are 
creosoted  )-ellow  pine  (in  the  loop  tracks  creosoted  white 
oak).  The  concrete  roadbed  is  shown  in  Fig.  13.  It  was 
constructed  by  assemliling  rails  and  blocks  as  a  finished 
track,  supported  by  suspending  from  timbers  resting  on 
the  platforms,  and  then  pouring  the  concrete  under  and 
around  the  blocks.  The  taper  in  width  of  the  blocks  per- 
mits tlu'ir  removal  and  replacement;  the  space  between 
the  blocks  of  the  two  rails  is  ample  for  sliding  a  block 
out  from  under  it?  rail.  The  blocks  for  supporting  the 
third-rail  are  independent  of  the  regular  blocks,  but  con- 
tinue on  the  same  taper,  and  can  therefore  be  removed 
after  removal  of  the  latter. 

To  test  the  service  given  by  the  concrete  roadbed  in 
the  yard  tracks,  part  of  one  ladder  track  and  a  turnout 
will  be  laid  with  this  roadbed  instead  of  ballast  road- 
bed. 

The  rails  are  of  the  Xew  York  Central  105-lb.-per-yd. 
section,  and,  except  on  the  loop  tracks,  are  of  normal 
0.65-carbon  composition,  but  the  frogs,  switches,  run- 
ning and  guard  rails  of  the  loops  are  of  rolled  manganese- 
steel.  All  other  frogs  and  switch  points  are  faced  with 
manganese-steel.  Guard  rails  are  used  at  turnouts  and 
on  the  loops,  and  on  the  latter  the  con.struction  is  con- 
tinued through  the  switches  by  using  housed-in  switch 
points. 

The  turnouts  in  the  main  yard  are  generally  of  about 
600-ft.  radius;  Xo.  8  frogs  are  used,  except  in  the  earliest 
part  of  the  new  yard,  where  Xo.  614  frogs  were  put  in. 
The  loops  are  of  course  much  sharper  than  the  turnouts; 
they  are  spiraled. 

Where  tracks  cro.ss  transverse  expansion-joints  in  the 
steel  floor-framing,  exi)ansion  splices  are  used  in  the 
rail.     One  of  these  is  shown  in  F"ig.  12. 

Station    Bcildixo 

The  new  Grand  Central  Station  occupies  the  same  site 
as  the  previous  one,  42nd  to  45th  Sts.  and  Depew  Place 
to  Vanderbilt  Ave.,  and  has  an  annex  west  of  X'ander- 
bilt  Ave.,  in  part  of  the  ground  floor  and  basement  floor 
of  the  Biltmore  Hotel.  This  annex  is  the  Incoming 
Station.  Though  continuous  with  the  nuiin  station 
on  the  three  underground  levels,  it  brings  ai)out  an  effec- 
tive separation  of  the  streams  of  station  traffic  pertain- 
ing to  departing  trains  and  incoming  trains  respectively. 
It  provides  facilities  separate  from  tlio.sc  of  the  main  sta- 
tion a.s  follows:  Waiting-room,  train  platforms  and  con- 
course, cab  stand,  passageways,  exits,  and  passages  to 
rapid-transit  subway,  besides  giving  the  incoming  passen- 
ger direct  access  to  Madison  Ave.,  a  street  not  used  by 
the  traffic  of  tlie  main  station. 

Tiie  dimensions  of  the  main  station  and  office-build- 
ing are  .101x722  ft.  in  the  first  story,  and  2i)()x670' ft. 
above.  The  south,  east  and  west  faces  arc;  set  back  about 
50  ft.  from  the  building  line  above  the  second  floor,  mak- 
ing a  terrace  which  is  occui)ied  by  au  elevated  road- 
way. 

The  elevated  roadway  is  an  important  Item  of  tlie 
entire  scheme,  as  it  virtually  makes  Fourth  Ave.  (Park 
Ave.)  continuous  through  the  station  site  by  bypassing  it 


;i  round  the  west  side  of  the  building,  whereas  the  old  sta- 
tion completely  interrupted  Park  Ave.  from  42nd  to 
48th  Sts.  The  roadway  leads  to  the  transverse  viaduct 
larrying  45th  St.  across  the  yard  at  the  north  end  of 
the  station.  Xorth  of  this  point  Park  Ave.  and  all 
cross-streets  extend  over  the  yard  in  full  width  and  with- 
out detour  or  interruption.  The  only  gap  in  the  street 
network,  therefore,  is  the  suppression  of  4;3rd  and  44th 
Sts.  from  Lexington  Ave.  west  to  Vanderbilt  Ave. 

The  general  nature  of  the  new  main  station  building 
as  an  architectural  monument  may  be  seen  from  the 
view  on  the  first  page.*  The  architect  describes  the  ex- 
terior as  being  an  expression  of  the  idea  that  this  sta- 
tion is  a  gateway,  which  is  given  as  the  rea.son  for  the 
three  arch  openings  in  the  front  of  the  building.  These 
prches  are  33  ft.  wide  by  60  ft.  high  in  the  clear.  The 
building  is  a  steel-frame  structure  faced  with  granite  and 
Indiana  limestone  and  finished  in  the  interior  in  marble, 
Caen  stone,  and  concrete.  Though  125  ft.  high,  it  is 
essentially  a  oue-story  building.  The  height  of  the  con- 
course fixes  the  general  height  of  the  building;  this 
in  turn  determines  the  height  of  all  future  buildings 
on  the  width  between  Vanderbilt  Ave.  and  Depew  Place 
for  the  entire  north-south  extent  of  the  terminal,  as 
already  noted.  The  framing  around  the  concourse,  how- 
ever, is  designed  for  future  building  over. 

The  outline  floor-plans  Fig.  8,  and  the  sections  Fig. 
1 1,  give  some  idea  of  the  arrangement  of  the  station.  The 
main  concourse,  of  dimensions  120x375  ft.  by  125  ft. 
high  in  the  clear,  extends  transversely  across  the  station 
and  is  the  central  feature  of  the  building.  South  of  it 
is  a  waiting-room  with  adjoining  auxiliary  rooms.  Ticket 
offices  and  all  other  service  provisions  are  in  the  con- 
course. The  connection  of  waiting-rooms  to  concourse, 
<()ncourse  to  track  platforms,  etc.,  is  made  by  inclines, 
the  main  concourse  being  about  10  ft.  below  street  level 
at  front  or  about  20  ft.  below  street  level  at  rear  of  the 
iiuilding. 

Stairs  are  eliininated  in  nearly  all  cases  in  the  station 
(so  far  as  passengers  are  concerned)  and  inclines  are 
substituted.  These  vary  from  6%  to  11.6%  in  slope. 
The  inclines  connecting  the  concourse  floor  on  express 
and  suburban  levels  with  the  track  platforms  are  ex- 
amples of  the  use  of  these  inclines;  the  former  handle 
a  few  feet  dilfereiice  of  elevation,  while  the  suburban-plat- 
form inclines  descciul  about  M  ft. 

The  arrangement  of  the  station  with  regard  to  the 
movement  of  passengers,  baggage,  etc.,  is  indicated  in 
ihe  sketch  Fig.  !'.  The  design  of  the  station  and  the  ar- 
langcment  of  the  diirerent  facilities  is  such  as  to  .«e])arate 
conflicting  streams  of  movement  and  to  nuike  the  rout- 
ing of  the  ])as.sengers  or  baggage  as  direct  as  possible. 
For  the  same  purpo.se  direct  connection  by  underground 
passageways  will  be  made  from  the  station  to  the  present 
rapid-transit  subway,  the  new  Mnmdway-Ijcxington  Ave. 
subway,  the  Hudson  &  Maiihattati  tunnel  extension  (if 
imilt).  and  the  Belmont  tuiiiif!  wliirh  crosses  under  the 
East  ni\cr  to  Lout  Island  City,  these  four  structure* 
being  at  dilferent  levels. 

iNfo.MiNd  Station 
The  Incoming  Station  is  relatively  simple,  consisting^ 
iiicrclv  of  a  waiting-room  over  the  exjiress  tracks  and  an 

•The  pinnii  of  1905  were  quite  dllTcTent  arrhllecturally; 
Her  n  vli-w  of  the  station  then  plunned,  In  "ICnKlneerlnK 
NcwH."    Nov.    IG,    1905.    p.    •»!•!•• 


M;i\    I.    i'.)i;i 


E  N'  (;  I  N  !•:  !■:  i;  i  n  c    x  k  w  s 


8!)1 


iuljoining  I'lil)  ili'ixt'way  with  :iii  incline  lo  the  slicct.     Its  In   the  desif^ii   of   the  earliest   steelwork   where  biiiM- 

waiting-rooin   lloor   is   ncMily   K\il   uitii   the  cxini'ss  con-  inj^s  cover  tracks,  viz.,  in   the  main  station,  no  attcni|)t 

lourse  ol' the  main  stMl  inn,  and  (liiiMil\  iiiljdins  and  com-  was    made    to    keep    the    building    columns    inde|iendent 

niunicates  witli  it   under  N'anderlnll  Ave.  of  the  track-floor  framing.      When   the  ofJice  |)ortion  of 

As  already   noted,   tiiis  station   is  located   in   the   Hilt-  the  hiiildinf,'  was  com|ileled  and  trains  were  operating  on 

nuire    Hotel,   which    is   being  built   by   the   railway   com-  I  lie  girder-supjiortcd   express   level,  jiereeptibh;   vibration 

pany.     About  a  third  of  the  grnund-lldor  area  and  about  ilcvcloped,  and   it  was  subsecpiently  thought   well    to   re- 

twii-tbirds  the   basement  area   uf  the   Imtcl    building  are  duce   this   disturbance    by    building   several    longitudinal 

oiciipied  by  tile  station.  walls  between  columns  of  the   track   levels    (these   walls 

are  nuirked  I'll'  in  the  plans.  Fig.  H).  In  all  further 
steel    designing,    tlii'    principle    wa.s    folbiwcd    of    keeping 

The  sketches   Fig.   11    (cross-sections  of  the  building)  buililhig  ruliniiiis   iii(li'i>fiiilrii/   of   lln'   Innlr-jloor  frairi- 

and   Fig.    13   (a  few  special  plans  and  sections  of  fram-  iitg  ivherever  iiossihle. 
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Section      E-F 


Floor  Framing  near 45'^  Street  under  Incoming  Station 

Fig.  1"3.  Sketchks  of  Framixg  ix  Track  Levels 


Transverse    Expansion  Joint 


iug)  show  the  characteristics  of  the  steel  framing  which 
supports  the  track  and  buildings. 

Generally,  the  structure  consists  of  a  normal  grouping 
of  steel  columns,  main  girders,  closely  spaced  secondary 
beams  or  girders,  and  plain  concrete  floor-arches  of  short 
span.  However,  numerous  complications  and  variations 
arise  from  the  provision  for  buildings  over  the  track 
levels.  On  the  one  hand  this  resulted  in  very  heavy  con- 
centrated loads,  and  on  the  other  hand  it  required  many 
columns  to  be  supported  on  girders,  since  the  columns 
in  the  suburban  story  had  to  be  located  between  the 
suburban  tracks,  while  those  in  the  express  story  had  to 
be  set  between  the  exi)ress  tracks,  the  track  layout  of  the 
two  yards  being  quite  ditt'erent.  'NMiere  the  columns  of 
a  20-story  building  are  thus  supported  on  girders,  re- 
markably heavy  girder  construction  results. 


The  fullest  application  of  this  principle  was  made 
in  the  area  west  of  Vanderbilt  Ave.,  which  will  be  oc- 
cupied by  high-class  buildings  (Biltmore  Hotel,  now 
being  built,  and  Yale  Club,  about  to  be  built;  future 
buildings  north  of  45th  St.  are  likely  to  be  similar). 
In  Fig.  18  is  shown  a  part  plan  of  the  express-floor  fram- 
ing under  the  southern  part  of  the  Biltmore  Hotel.  All 
columns  are  in  groups  of  three;  the  outer  two  take  the 
girders  of  the  track  floor,  while  the  middle  one  goes 
through  the  floor  with  clearance,  and  supports  the  frame 
of  the  building  above.  For  rigidity  the  building  col- 
umns are  connected  by  portal-strut  beams,  either  just 
above  or  just  below  the  express  floor  and  clear  of  that 
floor.  Several  vertical  sections  are  shown  to  illustrate 
the  construction  fjirther. 

A  j)erfected  form  of  this  construction  is  used  farther 
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north  in  the  same  strip,  as  illustrated  by  a  diagrammatic 
plan  from  the  block  between  48th  and  49th  Sts.  Here 
the  building  columns  are  located  halfway  between  the 
track-floor  columns,  and  thus  they  do  not  interfere  with 
normal  arrangement  of  the  floor  framing.  The  floor 
columns  in  consequence  are  single  instead  of  double.  The 
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iiloi-k  is  vacant  for  the  ]>re8ent,  and  the  building  columns 
are  not  yet  placed;  they  will  be  set  through  lioles  cut  in 
the  floor  concrete  when  the  erection  of  a  building  in  this 
block  i«  proceeded  with. 

The  support  of  the  main  station  shows  the  opposite 
solution  for  practically  the  same  conditions  (i.e.,  track 
arrangement  such  that  the  building  columns  can  con- 
tinue down  to  the  footings  without  otTset).  The  design- 
ers did  not  think  it  necessary  to  isolate  the  track  floor 
and  the  building  frame,  and  therefore  the  girders  of  the 
Irai-k  floor  are  framed  directly  into  the  building  columns. 
'I'be  framing  is  illustrated  by  a  vertical  .section  in  Fig. 
12. 


Difficulties  introduced  by  the  track  arrangement  re- 
quired the  columns  of  street  viaducts  and  buildmgs  to  be 
supported  on  girders  of  the  express  floor,  at  many  points. 
A  typical  piece  of  the  framing  is  shown  by  diagrammatic 
plan  in  Fig.  13,  from  the  block  between  46th  and  4Tth 
Sts.  east  of  Park  Ave.,  in  the  main  ladder-tracks  of  the 
express  level.  Here  are  seen  independent  columns  for 
building  and  track  floor,  columns  carrying  both  track 
girders  and  building  loads,  and  building  columns  sup- 
ported on  track-floor  girders.     A   vertical  section  show- 
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Work,  .Itly  1,  1009 

ing  a  track  girder  and  the  support  upon  it  of  the  build- 
ing column  is  also  shown. 

As  illustrated  by  the  sketches  above  referred  to,  the 
general  type  of  track-floor  framing  in  the  terminal  com- 
prises transverse  (east-west)  main  girders  extending  be- 
tween  columns,   and   longitudinal    secondarv   girders   or 


Fk;.  1.5.  CoNSTiiucTioN  Work  Near  North  Exd  or 
Gr\xi)  ('i:ntiial  Tickmixal  Yard 

(View  north  from  50th  St.,  Dec.  5,  1908,  showing:  at  left  ol  1 
tracks,  at  rltjht  new  suburban,  express  and  street  levelj. 
.Street   level   at    niiilille  of  picture.) 

stringers,  between  wliidi  lultcr  arc  rdi-iiiiMJ  the  concrc'.e 
arches  of  the  floor.  The  stringers  are  framed  into  the 
webs  of  the  girders,  to  minimize  the  floor  depth.  The 
girders  are  single  or  duplex  j)lati!-ginlers  (in  some  cases 
two  box-girders),  8  to  10  ft.  deep,  spaced  usually  about 
20  ft.  ai)art.  The  stringers  are  I-i)eams  or  built  I-sec- 
ti(uis,  ;{0  to  ;if>  in.  deep,  spaced  1  to  (!  ft.  apart.  The 
duplex-girder  arrangement  is  used  where  colunuis  rest 
on  the  girders,  and  a  grillage  of  I-beams  ]>hiced  across  the 
top  flanges  of  the  girders  (the  girders  of  the  jiair  being 
4  to  T)  ft.  a])art)  supports  the  cohimn  ba.><e. 

A  dilfcrent  arrangement  is  n.-^cd  in  part  of  the  northerly 
end  of  the  yard.  The  main  girders  are  longitudinal,  and 
transverse  beams  rest  on  their  top  flanges.  The  longitu- 
dinal gird(!rs  naturally  are  below  the  ceiling,  but  are  be- 
tween the  tracks,  where  they  do  not  infringe  on  the  rail- 
way clearance.      As  the  girders   must   follow  the  tracks. 
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the  beam  connections  arc  often  skewed,  wlicrcas  fi'vv  skew 
connections  occur  in  tiio  otiier  arranffoment. 

The  terminal  area  sIojjos  \ip  botli  to  the  west  and  to 
the  north,  but  the  steelwori<  is  Ret  h\\\\,  in  stepped  ar- 
rangement. Till'  floor  .slope  is  worked  out  in  the,  con- 
crete. 

The  chief  peculiarity  of  the  iiiMiii-stnl  itm  frainiiit;  is 
that  the  columns  supporting  the  rdof  (and  suspended 
ceiling)  around  the  main  c()nc(uirse  are  made  strong 
enough  to  carry  a  future  aO-story  superstructure  sur- 
rounding the  concour.se.  On  account  of  the  width  of  the 
concourse,  very  heavy  loads  would  come  on  the  columns 
(ontside  only)   under  this  conditinn.     Tlicse  columns  are 


Iriick-lloor  and  slicct  loadings  (i.e.,  excluding  building 
h^ads)  is  about  ,soi),iM)0  lb.  live-load,  pluH  dead-load.  The 
ab.solute  nnixinnim  of  column  loading  (live  and  dead, 
building  loads  in<luded)   is  ;i,7()0,()00  lb. 

Tlic  (iiliirnns  of  the  e.xjjress  story  arc  much  wider 
spaced  where  I  hey  carry  viaducts.  The  floor  area  per 
colunm  ranges  fnnn  (iod  to  i;j20  sq.ft.,  and  in  one  case 
in  I'aik  Axr.  e\iii  up  to  1720  ft.  The  maximum  live- 
load  is  fi.")0,()00  lb.  These  viaduct  columns  are  generally 
made  up  of  four  Z-bars  with  web,  exce])t  that  under  Park 
Ave.  all  forms  of  section  are  used:  Z-bar,  channel,  box, 
and  built  I  with  corners  reinforced  by  angles. 

The    heaviest    column    load    sup]iorted    bv    a   girder    is 


Fig.  16.  Looking  South  on  Linio  oi-    I'ai;i<   Avi-:.,  Fig.  1?.  Lo(jkini;  Xoirni  on   \jIsk  of  Tamk  Ave. 

Dec.  5,  1908  Jan.  19,  1909 

FtGS.  16  AND  17.  Exc.w.vrioN  ON  West  Portion  of  Oi'FirE-BuiLniNO  Site 


(Old  platform  tr.acks  in  service  on  upper  level,  construc- 
tion track  on  bench,  pits  for  column-footing  grillages  on 
lower  level  in  Fig.  17.  frame  of  east  portion  of  office  building 
erected.  In  Fig.  16  the  dome  in  the  background  marks  the 
east  tower  of  the  old  station;  to  the  right  is  the  Belmont  Ho- 
tel. S.  W.  corner  42d  St.  and  Park  Ave.  In  the  same  view  the 
end   of   the   new   steelwork    is   between    43d   and   44th   Sts.,    and 

constructed  as  braced  towers  of  four  columns  each.  At 
present  only  the  light  roof-trusses  of  the  concourse  roof 
rest  on  these  cohimns. 

The  steel  framing  throughout  the  terminal  was  de- 
signed for  railway  loadings  on  track  floors,  highway- 
bridge  loadings  fixed  by  the  city  on  the  street  viaducts, 
and  city  building-code  loadings  on  the  columns  of  build- 
ings. Eoughly  stated,  the  load  above  the  track  floor 
(where  buildings  occur)  amounts  to  about  1800  lb.  per 
sq.ft.  except  at  walls,  and  here  it  amounts  to  about  45,000 
lb.  per  lin.ft.  of  wall. 

The  express-track  floor  has  an  average  thickness  of  8 
to  10  ft.  south  of  48ih  St.,  and  about  2  ft.  north  of 
48th  St.,  varying  considerable  with  local  design,  however. 
The  dead-load  averages  about  450  lb.  per  sq.ft.  of  ex- 
press-track floor,  and  from  200  to  415  lb.  per  sq.ft.  on  the 
street  viaducts.  The  live-load  of  the  express  floor  var- 
ies considerably  (i.e.,  as  equivalent  uniform  load)  ;  its 
highest  value  is  about  950  lb.  per  sq.ft.  north  of  50th 
St.  and  about  525  lb.  per  sq.ft.  south  of  50th  St.  These 
figures  are  for  track  area  not  interrupted  by  platforms; 
averaged  over  tracks  and  platforms  the  live-load  is  about 
4(10  lb.  per  .sq.ft. 

The  steel  columns  of  the  suburban  story  average  50  to 
60  sq.in.  each,  and  are  generally  of  box  section  with  re- 
inforced corners.  They  support  floor  areas  of  250  to  950 
sq.ft.  (spacing  141/2  to  50  ft.  east-west,  I31/2  to  271/2 
ft.    north-south).     The    maximum    column    load    from 


south  of  it  is  the  area  now  covered  by  the  station  part  of  the 
new  building.  In  Fig.  17  the  Howe  truss  at  45th  St.,  carrying 
foot  traffic  across  the  e.xcavation,  forms  the  connection  be- 
tween the  completed  east  portion  of  the  ncw  45th  St.  viaduct 
(back  of  the  building  steel)  and  the  remaining  part  of  the 
old  45th  St.  footbridge.  The  integral  character  of  express 
floor  support  and  building  support  is  evident  from  the  views.) 

1,920,000  lb.  The  greatest  bending  moment  in  the 
paired  girders  supporting  columns  is  about  8,000,000 
ft. -lb.  These  girders  weigh  up  to  1750  lb.  per  lin.ft.,  or 
for  a  girder  length  of  40  ft.  about  35  tons. 

The  horizontal  steelwork  is  divided  by  expansion  joints, 
longitudinal  and  transverse,  spaced  about  200  ft.  apart. 
The  construction  where  tracks  cross  the  joint  is  illus- 
trated by  a  detail  in  Fig.  12.  Where  possible  a  "high- 
type"  joint  was  used,  for  example  at  longitudinal  joints 
at  collision  walls  between  tracks;  this  required  no  steel 
construction  (except  expansion  seats  for  the  girders  on 
one  side  of  the  joint),  and  the  waterproofing  was  simply 
carried  up  along  the  wall  about  30  in.  and  turned  into  a 
horizontal  separation  in  the  concrete,  the  upper  part  of 
the  wall  being  separately  footed  on  the  opposite  side  of 
the  framing. 

The  column  foundations  are  rock,  practicallv  every- 
where ;  a  few  points  were  found  where  soft  ground  dipped 
down  below  the  yard  floor  level  and  here  caissons  were 
sunk  or  concrete  piles  driven.  The  fact  that  the  entire 
yard  excavation  was  in  rock  (the  tough  mica-schist  of 
Manhattan  Island)  eliminated  all  diflliculties  in  the  way 
of  foundation. 

The  columns  between  tracks  are  housed  in  concrete 
piers  for  protection.  Where  regular  running  tracks  ad- 
join, these  piers  extend  to  a  height  of  7  ft.  above  rail, 
while  at  storage  tracks  they  are  only  41/^  ft.  high.  The 
upper  parts  of  the  columns  are  protected  generally  with 
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concrete  on  wire  mesh.     All  steelwork  throughout  is  lire- 
proofed  with  concrete. 

CoxsTRUCTiox ;  Tempoiury  Station 

The  construction  of  the  new  work  in  the  place  of  the 
old  without  disturbing  or  interrupting  the  dense  ter- 
minal traffic  of  the  two  railroads  depended  upon  first 
clearing  the  eastern  part  of  the  site  and  building  the 
new  trackage  and  a  temporary  .station  here,  and  then 
graduall)'  working  westward  with  the  reconstruction 
across  the  old  station,  crowding  the  traffic  of  the  old 
tracks  toward  the  west  and  expanding  the  new  trackage 
westward  from  the  first  tracks  laid  into  the  temporary' 
station. 

It  was  possible  to  do  this  most  conveniently  by  utiliz- 
ing the  ground  story  of  the  e.xisting  Grand  Central  Pal- 
ace building  lying  between  Lexington  Ave.  and  Depew 
Place,  43rd  to  44th  Sts.,  as  a  passenger  station  in  con- 
junction with  the  new  building  erected  in  the  block  just 


By  1906  the  work  on  the  excavation,  steel  erection  and 
tracklayiug  had  progressed  far  enough  westward  that 
the  temporary  station  could  be  established  and  suburban 
traffic  diverted  to  it.  Shortly  after,  some  of  the  through 
trains  also  were  handled  in  and  out  of  the  temporary 
station. 

The  shifting  of  traffic  from  the  old  station  to  the  tem- 
porary station  went  on  progressively,  as  excavation  ad- 
vanced westward  across  the  terminal,  reducing  the  num- 
ber of  tracks  in  the  old  yard  and  adding  to  the  avail- 
able tracks  on  the  new  levels.  On  June  4,  1910,  the  old 
station  was  finally  abandoned;  only  two  platform  tracks 
of  the  old  yard  then  remained,  and  20  platform  tracks 
on  the  upper  (express)  level  of  the  new  terminal  were 
in  use.  ^Vork  immediately  began  at  demolishing  the  old 
station  and  excavating  the  site,  followed  by  erection  of 
steel  for  the  new  station.  By  Oct.  27,  1913,  the  new 
building  was  completed  so  far  that  its  suburban  floor 
could  be   put   in  service,   and   on    Feb.   2,    191:!,   jiracti- 
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M    l.-iii  St.  liiiiiMiK,  Oct.  1,   19i)9 


(Old  yard  at  left,  excavation  In  progress  along  rock  face,   work  tracks  on  suburban  level,  complitiil  portion  of  express 
level  with  ballasted   tracks  and   temporary  platforms,  and  at   right   a   part   of   4fith   St.   viaduct.) 


north   of  this  and   llic  yard    tracks  at  the  express   level 
which  were  constructed  here  under  the  general  plan. 

Construction  work  was  begun  in  the  entrance;  stem  of 
the  yard,  between  SOtli  St.  and  the  tunnel  portal,  the 
latter  being  at  the  same  time  moved  north  from  5(!th  to 
57th  St.  The  old  four-track  entrance  occupied  only  the 
middle  part  of  Park  Ave.,  while  the  new  entrance  was 
to  extend  from  building  line  to  building  line.  Before 
excavating  down  to  the  new  (lower)  track  level,  the 
approach  was  widened  on  the  west  side' on  the  old  level 
(autumn,  190;{),  and  two  tracks  added.  Then  widening 
was  started  on  the  east  side  of  the  street  (1901),  carried 
down  to  new  suburban  level,  three  tracks  laid  at  new 
grade,  and  a  corresponding  width  of  the  framework  for 
express  flof>r  and  street  was  built,  including  the  dunblo- 
irtu-k  incline  connecting  the  ex|>ress  with  the  subiirl)aii 
level.  Thus  an  entrance  was  obtained  to  the  east  side 
of  the  yard  for  handling  work  trains  and  for  connecting 
with  the  finished  tracks  at  new  level  as  soon  as  laid.  Ex- 
cavation along  the  liexinglnn  Ave.  edge  of  the  yard  was 
begun  the  sanie  year  (1901)  between  ."jOtli  and   irith  Sts. 


(■ally  all  rcmiiiiiiiig  facilities  (express  concourse,  waiting- 
room,  etc-.,  init  not  the  liiconiiiig  Station)  were  opened 
to  public  u.se. 

The  plan  Fig.  I  1  shows  in  outline  liie  conditions  ex- 
isting some  time  before  the  old  station  was  closed.  The 
drawing  brings  out  dearly  the  generi'l  course  of  ])ro- 
ccdure.  The  views  Figs.  15  to  18  show  diircreiit  i)art8 
of  the  terminal  yard  during  construction. 

The  size  of  the  work  may  be  represented  by  these  fig- 
ures: Total  excavation,  .'1,000,000  cii.yd.,  of  which  rock 
2,000,000  cu.yd. ;  steel  framework.  95,500  tons,  of  which 
29,000  tons  in  the  main  station,  and  51,000  tons  in  the 
express  floor  (suburban  roof)  of  the  terminals.  Some 
.■{8,000  tons  of  steel  in  ailditioii  are  rccpiired  for  the 
framework  of  other  buildings  on  the  terminal  area  al- 
ready built  or  being  built. 

The  terminal  construction  was  liegiiii  as  a  contract 
undertaking,  the  O'Hoiirke  Kngineering  Construction  Co. 
being  the  contractor.  The  iiiicertiiin  conditions  of  the 
work  led  to  a  change  in  the  .system,  however,  after  sev- 
eral  years  of   construction,   and    the    larger    part   of  the 
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woi-k   \\:is  (liiiic  \)\  tlu'  riiilwiiy  diri'i-t.      liiiildiiij;  erection 
\v;is  (lone  wholly  by  coiilrMet. 

l\Iisch:i.i,A.\i;i)rs 

SiGNALIXCi — The  interhjckiuj;-  phinl  of  the  termiiiiil 
eoiiiprises  n  luimher  of  towers,  indiciited  in  l'"ij;-.  .">.  'I'he 
two  Tnain  towers  total  762  lovers,  of  whieli  the  .suliur- 
hiin-level  tower  has  400  levers  anil  the  e.xpre.ss-level  tower 
;5()i.  The  system  is  all-electric,  iisiiifj;  niotor-oiierated 
switches  and  signals. 

DrsAiNAtiE — A  sewer  was  built  under  the  terniinai  at 
-IGth  St.,  continuing  on  to  the  East  River.  This  sewer 
is  independent  of  the  city  system.  It  takes  all  surface 
drainage  and  sanitary  sewage  from  all  parts  of  the 
terminal  area  except  parts  of  the  main  station,  which 
are  drained  to  city  sewers.  The  drainage  of  the  pipe 
and  trucking  subways  (below  sewer  level)  is  handled 
by  automatic  motor-driveu  pumps. 

LiGiiTiXG  AN»  Power — The  service  plant  at  o(Hh  St. 
(see  site  plan  Fig.  3)  furnishes  direct  current  for  light- 
ing and  power  over  the  whole  area.  The  lighting  suiiply 
is  at  120  volts,  the  power  supply  at  240  volts.  They  are 
fed  from  the  incoming  11,000-volt  transmission-line  cur- 
rent in  summer,  and  the  Service  Plant  serves  as  stand- 
by. In  winter,  however,  when  much  steam  is  required  for 
heating,  the  Service  Plant  is  in  full  operation  and  gen- 
erates current  for  lighting  and  service  power.  Traction 
current  is  produced  from  the  high-tension  line  current 
throughout  the  year. 

The  station  lighting  is  done  by  incandescent  lamps 
almost  exclusively.  The  train  rooms  are  lighted  by 
large-unit  tungsten  lamps  suspended  directly  imder  the 
ceiling,  one  per  panel,  at  about  20-ft.  spacing. 

The  Jiiping  system  of  the  terminal  yard,  carried  to 
all  tracks,  includes  cold  water,  hot  water,  compressed 
air,  steam,  and  vacuum  (for  cleaning  cars).  The  train 
rooms  and  the  main  station  and  office-building  are  ven- 
tilated by  air  supply  and  exhaust  systems  handled  at  var- 
ious local  centers  by  motor-operated  fans.  Some  of  the 
heating  is  done  through  the  ventilation  sujiply,  indirect 
radiation  being  inserted  in  the  ducts. 

FiKE-Pi!OTECTiox — A  fire-protectiou  piping  system  ex- 
tends all  through  the  terminal.  It  has  about  300  hose 
connections.  There  is  a  station  fire  department,  called 
by  an  alarm  system  having  125  call  boxes,  with  con- 
nection also  to  the  city  fire  department. 

Cost — No  information  as  to  the  cost  of  the  terminal 
is  given  by  officials  of  the  railway. 

Desigx  axd  CoxsTurrTiox 

The  design  of  the  terminal  was  begun  under  W.  J. 
Wilgus,  Vice-President  and  Chief  Engineer  of  the  New 
York  Central  &  Hudson  River  E.R.,  and  developed  under 
his  personal  direction  until  he  resigned,  in  1907.  The 
constructional  engineering  was  in  charge  of  A.  B.  Cor- 
thell.  Terminal  Engineer,  until  1906.  Since  then  it  ha-s 
been  under  the  jurisdiction  of  G.  A.  Harwood,  Chief 
Engineer  of  Electric  Zone  Improvements,  by  W.  L. 
Morse  as  Terminal  Engineer,  with  AV.  J.  Thornton.  De- 
signing Engineer,  and  E.  D.  Sabine.  Resident  Engineer. 
The  electric^  equipment  was  worked  out  under  E.  B. 
Katte,  Chief  Engineer  of  Electric  Traction.  Architec- 
tural problems  were  handled  by  Reed  &  Stem  and  War- 
ren &  Wetmore,  in  association,  under  C.  A.  Eeed,  until 
the  latter's  death  in  1911,  since  which  time  Warren  &  Wet- 


more  ba\e  carried  on  the  architwtural  work.  Signal  in- 
stallation was  directed  by  \V.  II.  Elliott  and  Azel  Ames. 
Jr.,  and  since  1909  by  H.  S.  Balliet.  W.  F.  Jordan  has 
been  manager  of  construction  work  in  the  terminal  since 
the  railway  took  over  the  execution  in  jirefereiu-e  to  con- 
I  inning  uniler  contract. 

The  design  of  tiie  terniinai  lias  been  subject  to  joint 
approval  of  a  vice-])resident  of  the  Xew  York  Central  ami 
a  vice-president  of  the  Xew  York,  Xew  Haven  &  Hart- 
ford Ry.  Both  railways,  also,  operate  the  terminal 
(through  a  numager  appointed  jointly),  and  share  the 
ex])en.se  of  operation,  maintenance,  and  fixed  charges. 
The  terminal  is,  however,  constructed  exclusively  by  the 
Xew    York    Central    \    Hudson    River    K'.R.    Co.  " 

A  New  Street  Traffic   Regulation  at 
Los  Angeles,  Cal. 

r>Y  CiiAKi.Es   K.   Moiii,i:i:* 

The  congestion  of  \cliiile  traffic  in  the  business  dis- 
tricts of  large  cities  has  been  increa.sed  enormously  by 
the  use  of  automobiles  and  motor-driven  trucks.  In  Los 
Angeles,  Calif.,  the  number  of  motor-driven  vehicles  is 
probably  larger  in  proportion  to  i)o|)ulation  than  in  any 
other  city.  In  addition  to  the  danger  and  confusion,  the 
roadway  space  actually  occujiied  by  vehicles  has  produced 
very  serious  problems. 

The  indiscriminate  occupancy  of  the  roadway  by  ve- 
liicles  standing  at  the  curb  is  not  only  very  wasteful  of 
roadway  space,  but  becomes  a  source  of  delay  and  danger 
to  other  traffic.  This  is  particularly  true  of  vehicles 
standing  at  the  curb  at  points  where  street  cars  have  to 
stop.  As  Chief  Engineer  of  the  Railway  Department  of 
the  Board  of  Public  Utilities  of  Los  Angeles,  the  writer 
recommended  to  the  Board  that  an  ordinance  be  passed  to 
prohibit  vehicles  stap.ding  at  such  points.  The  question 
was  taken  up  with  the  head  of  the  traffic  bureau  of  the 
Police  Department,  and  such  an  ordinance  was  prepared 
(under  the  supervision  of  Lieut.  J.  L.  Butler). 

Under  the  old  conditions,  vehicles  were  allowed  lo 
stand  not  loss  than  40  ft.  from  the  intersection.  Under 
the  new  ordinance  the  distance  is  from  80  to  150  ft., 
and  the  Board  of  Pulilic  Works  is  directed  to  place  signs 
at  the  points  designated  by  the  Board  of  Police  Com- 
missioners. Between  the  sign  and  the  street  intersection 
vehicles  may  stop  only  long  enough  to  receive  or  dis- 
charge passengers  and  goods. 

There  is  still  another  good  reason  for  keeping  stand- 
ing vehicles  well  back  from  the  approach  to  a  crossing, 
which  is  that  here  is  always  the  point  of  congestion  for 
moving  vehicles  on  account  of  the  inevitable  crossing  de- 
lays. To  provide  additional  roadway  space  for  moving 
vehicles  and  remove  the  obstruction  of  standing  vehicles 
at  these  points,  v.-ould  be  reason  enough  of  itself  for 
the  new  regulation.  The  ordinance  went  into  effect  the 
latter  part  of  April.  1913. 


Freedom    of   Panama    Canal    I^aborers   from   Sunstroke — The 

third  case  of  sunstroke  or  thermic  fever  on  the  Isthmus,  re- 
ported by  the  Canal  physicians  during  the  SV4  years  of  Amer- 
ican work,  occurred  on  Dec.  5.  at  Miraflores  locks.  An  ItaHan 
laborer,  who  had  been  on  the  Isthmus  only  10  days,  was 
stricken  at  4  o'clock  in  the  afternoon  after  he  had  com- 
pleted   10   hours    of  work. — ["Canal   Record."] 


•Chief  Engineer  of  the  Railway  Department.  Board  of  Pub- 
lic; Utilities,   T.,os   Angeles.   Calif. 


896 


E  N  G  I  N  E  E  R  I  :N  G     X  E  \Y  S 


Vol.  69,  No.  18 


Double-Gage  Track  on   an  Electric 
Railway 

Although  a  majority  of  city  and  interurban  electric 
railways  are  built  to  the  standard  gage  of  i  ft.  814  in- 
there  are  numerous  lines  of  narrower  and  wider  gage,  and 
in  case  where  lines  of  different  gage  meet,  or  when  they 
enter  the  same  city,  there  are  special  difficulties  and 
problems  to  be  encountered.  This  condition  exists  at 
Wheeling,  W.  Va.,  and  for  the  accompanying  informa- 
tion as  to  the  track  construction  we  are  indebted  to  W.  A. 
Underwood,  Superintendent  of  Maintenance-of-Way  of 
the  Wheeling  Traction  Go.  The  traction  company  oper- 
ates lines  of  5  ft.  21/2  in.  gage  and  4  ft.  81/2  in.  gage,  and 
has  approximately  91/^  miles  of  mixed  or  double-gage 
track.  The  wider  gage  is  used  on  all  the  lines  of  the  sys- 
tem entering  Wheeling,  except  the  Pan  Handle  Division, 
which  is  a  standard-gage  interurban  line  17  miles  long, 
operating  between  Wellsburg  and  Wheeling.     To  allow 


Vc si'-—>\ 


End  Eleva+ion 

of 
Joint  Casting 


Bart  Side  ElevcrHon  ond  Section   of- 

Steel  Joint  Casting 


Soc.  C.  E.  section,  and  here  each  rail  is  spiked  ou  both 
sides,  their  bases  being  far  enough  apart  to  admit  the 
spikes.  The  Joints  are  spliced  with  the  Continuous  splice 
bars  as  made  for  use  with  frogs,  having  the  base  plate  ex- 
tending under  the  full  width  of  the  rail.  Between  the 
rails  is  a  filler  shaped  to  form  the  flangeway  for  the  outer 
rail;  this  filler  is  30  in.  long,  and  is  stiffened  by  dia- 
phragms at  the  middle,  the  ends  and  two  intermediate 
points.  This  construction  of  track  and  joints  is  shown 
in  Fig.  2. 

With  the  close  spacing  of  the  twin  rail  or  double  rail, 


Splice 


Fig.  1.  Twin   K.\il  ('oxstiuttion  with  9-Ix.  Giudee 

Rails  for  DornLE-GAOi-  Track  (4  Ft.  81/2  In.  and 

5  Ft.  2y2-lN.  Gagk)  ;  Whkkling  Traction 

Co..  Whkki.ing.  W.  Va. 

cars  of  this  division  to  enter  the  heart  of  the  city,  it  be- 
came neces.'iary  either  to  bring  all  tracks  to  a  uniform 
gage  or  to  use  the  double-gage  construction.  The  latter 
plan  was  adopted. 

The  straight  track  work  is  of  two  types.  The  first  type 
has  9-iu.  girder  rails,  the  two  rails  on  one  side  of  the 
track  being  bolted  together  by  1-in.  bolts  at  intervals  of 
6  ft.  and  adjusted  to  position  by  cast-steel  fillers  on  these 
bolts,  80  a«  to  maintain  the  fi-in.  distance  between  gage 
lines.  The  bases  of  the  two  rails  being  in  contact,  the 
rails  are  spiked  on  the  outride  only,  like  a  duplex  rail. 
The  joints  are  spliced  by  two  outside  splice  bars  and  an 
inside  filler  of  cast  steel;  this  filler  is  32  in.  long,  with 
oval  holes  l^'flXlVg  i"-  cored  for  the  bolts.  The  ca.sting 
is  of  channel  or  trough  section,  fitted  to  the  heads  and 
liHses  of  the  rails;  it  is  of  •Yj-in.  metal,  and  is  dosed  at 
the  middle  and  ends  by  diaphragms  of  the  same  thick- 
ness. This  track  con.struction,  with  the  spacing  blocks 
and  joint  fillers,  is  shown  in  Fig.  1. 

The  other  type  of  track  has  70-lb.  T-rails  of  the  Am. 
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Fig.  2.  Twix  Rail  Construction  with  7()-Lb.  Rails 

FOR  Double-Gage  Track;  Wheeling 

Traction  Co. 


Fig.  3.  Turnout  on  Double-Gage  Track,  with  Tongue 

Switch-Rail  and  Double-Point  Fixko  Mate: 

WnEEi.iN(i  Traction  Co. 

and  the  use  of  the  inside  filler  blocks  at  rail  joints,  it  was  I 
not  practicable  to  use  an  ordinary  bond  compressor  to  2 
apply  the  electric  bonds  at  the  rail  joints.  For  this  rea- 
son the  company  adoi)ted  the  i)in-driven  type  of  bond, 
outside  of  the  splice  |)lMtes.  .At  all  points  where  the  9-in. 
girder  rails  connected  with  llic  7l)-lb.  T-rails.  tlie  com- 
promise joints  were  made  by  welding  together  short 
jiieces  of  •■acli  section,  to  form  a  connecting  rail,  and  then 
splicing  these  between  the  two  types  of  track  rails. 

.'\    specially    interesting    feature    of    this    doui)le-gHge 
track  is  that   it   required  several   pieces  of  special   work, 
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Fi(i.  4.  Plan  of  DornLK-GAdE  TriiNnri-.  with  Cii  \\(ii;-(»vi;i;  Fkimis  iok  'I'i;  \NfsKi:iii!ix(i  tiik  Double  Rail 
KiioM  Insidh  of  Second  Tkack  to  ()i  tsihk  »v  Tliinolt;  WiiicELixG  Tuaction  Co. 


""■>/  IhHed  Linesi  Ordinary  Rsiis 
Fl(i.    5.    PlAX    of    CliOSSOVEU    on    DorHLE-GAGE    TliACKl    WHEKI.IXO    TltAfTION    Co. 


consisting  of  crossings,  curves,  turnouts,  cliange-over 
mates  and  crossover.  These  are  of  hard-center  construc- 
tion, made  with  manganese  steel,  and  some  of  the  switch 
parts  are  said  to  be  the  heaviest  pieces  of  this  kind  ever 
made.  This  work  was  built  by  the  Pennsylvania  Steel 
Co.  The  mate  is  the  fixed  switch  point  used  in  connec- 
tion with  the  single-tongue  switch  employed  in  street- 
railway  work,  and  the  change-over  mates  are  used  to 
change  the  double  rail  from  one  side  of  the  track  to  the 
other.  Fig.  3  shows  a  turnout  assembled,  with  the  tongue 
switch  at  the  right,  the  double  mate  at  the  left,  and  the 
three-way  frog  at  the  intersection  of  the  single  and 
double  rails.  Fig.  4  shows  the  turnout  at  Glenova  at  the 
end  of  double  track  on  the  double-gage  line.  The  turn- 
out necessarily  puts  the  double  rail  on  the  outer  side  of 
the  second  track,  but  on  the  double-track  part  of  the  line 
this  rail  is  on  the  inner  side  of  each  track.  A  pair  of 
change-over  frogs  is  therefore  put  about  a  rail  length 
from  the  end  of  the  turnout  curve,  where  the  two  tracks 
are  parallel.  This,  as  will  be  seen  from  the  diagram  at 
the  right  of  Fig.  4,  transfers  the  double  rail  from  the 
inner  side  to  the  outer  side  to  conform  to  the  turnout-rail 
arrangement  of  tiie  turnout.  This  turnout  and  track  are 
laid  with  ;o-ll).  rails.* 


The  cnissovcr,  Fig.  5,  has  the  change-over  mates  cm- 
bodied  in  it.  This  saves  having  a  pair  on  each  end  of 
the  crossover  on  one  track,  which  would  be  required  in 
any  other  arrangement  of  a  double-gage  crossover.  This 
scheme  Mr.  Underwood  believes  to  be  original  with  the 
Wheeling  Traction  Co.  Fig.  6  shows  one  end  of  this 
crossover. 


OxyhyilroKen-flnme  M'orklnR  I'nder  Water  is  said  to  be 
accomplished  successfully  by  means  of  a  special  form  of 
burner  recently  invented.  This  burner  consists  of  an  ordi- 
nary oxyhydrog:en  burner  with  the  addition  of  a  bell  or  hood 
shielding  the  gas  orifice  from  the  water,  and  a  compressed- 
air  supply.  A.  Heckt,  of  Kiel,  Germany  (12  Liibecker 
Chaussee)  is  marketing  the  apparatus,  and  also  carries  out 
subaqueous  metal-cutting  work.  l!iformation  from  him  tells 
of  successful  demonstrations  where  a  bar  of  iron  2Vi  in. 
square  was  cut  through  in  30  sec.  at  a  depth  of  16  ft.  under 
water,  a  12-in.  slot  was  cut  in    !;;-in.  plate  in   \\^   min.,   etc. 


Flood  Tests  of  Concrete  Bridges,  Philippine  Islands — Se- 
vere tests  were  given  the  three  reinforced-concr ?te  bi-idges 
recently  completed  in  Occidental  Negros,  P.  I.  On  the  Imbung 
bridge,  a  2-span  (25  m.  each)  reinforccd-concrete  arch  bridge, 
the  flood  waters  completely  filled  the  arches  and  several 
hundred  logs  became  jammed  above  the  bridge,  causing  the 
water  to  overflow  the  surrcunding  country.  One  log  some 
3  ft.  in  diameter  was  lodged  in  one  of  the  small  spandrel 
arches  and  was  not  removed  until  the  flood  had  subsided. 
The  jam  remained  in  place  three  days  before  it  could  be  re- 
moved. Nc  damage  was  done  to  the  bridge  except  that  the 
water  scoured  out  the  found?.tion  around  the  north  abutment 
to  the  top  of  the  foundation  piles,  and  cut  into  the  clay  bank 
on  the  north  side  of  the  river  some  25  ft.  The  second  bridge 
was  the  Matabang  bridg-e.  a  2-span  (21  m.  each)  reinforced- 
concrete  arch  bridge.  Here  a  jam  of  baratoo  raised  the  wa- 
ter, and  in  order  to  relieve  the  strain  on  the  bridge,  the  two 
approaches  to  the  bridge  were  cut.  The  water  subsided  with- 
out any  damage  to  the  bridge.  On  the  Tanalao  bridge,  a  re- 
inforced-concrete  slab-and-girder  bridge,  having  four  spyns 
of  12  m.  each,  the  water  rose  1  m.  above  the  balustrades.  The 
north  approach  of  the  bridge  was  washed  out.  but  no  damage 
done  to  the  bridge  itself.  Strange  to  relate,  this  is  a  tidal 
stream  and  the  bridge  is  located  not  over  one  kilometer  from 
the  ocean.  It  would  seem  scarcely  possible  that  the  water 
should  rise  to  this  elevation  above  the  ocean,  the  elevation 
reached  being  5.4  m.  above  low  tide.  ["QuaTterly  Bulletin"  of 
the  Bureau  of  Public  Works.  Philippine  Islands.  Jan.   1,  1913.] 


Fig.  6.  End  of  Ceossover  for  Double-Gage  Track; 
Wheeling  Traction  Co. 


•Double-gage  turnouts  on  the  Panama  R.R.  and  for  mine 
tracks  were  illustrated  in  our  issues  of  Nov.  23.  1911,  and  Jan. 
25.    1912,    respectively. 
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The  Effect  of  the  Omaha  Tornado 
on  Structures 

By  Albekt  C.  Arexd* 

The  tornado  which  passed  through  Omaha  on  Mar.  23, 
1913,  at  about  5  :50  p.m.,  followed  a  direct  northeasterly 
direction,  through  the  residential  section  of  the  city  and 
passed  on  across  the  Missouri  River  into  Iowa.  Its  path 
averaged  nearly  1000  ft.  wide  and  was  51/2  miles  long. 
Its  direct  effects  have  been  officially  summarized  as  fol- 
lows: Property  loss,  $5,000,000;  deaths,  139;  injured, 
322 ;  houses  demolished,  642 ;  additional  houses  and  other 
buildings  damaged,  1027;  churches  wrecked,  11;  schools 
damaged,  8. 

There  are  other  effects,  however,  of  a  scientific  interest, 
and,  as  the  stresses  produced  were  of  such  a  dcfiuite  and 
consistent  nature,  some  valuable  engineering  conclusions 
are  suggested  which  might  be  utilized  to  make  structures 
proof  against  such  forces. 

The  writer  has  carefully  traversed  the  path  of  the  tor- 
nado and  examined  the  effects,  and  in  addition  has  col- 
lected the  testimony  of  many  other  eye-witnesses  as  to 
the  attendant  phenomena. 

The  cloud  formation  was  of  the  typical  funnel  type, 
seemingly  about  600  ft.  high  with  the  point  touching  the 
earth.  From  some  points  of  vantage  this  point  was  a  lurid 
fiery  mass,  while  from  others  it  wa.s  described  as  like  a 
large  roll  of  dark  paper  rolling  along  rapidly,  with  ragged 
edges  or  ends  flashing  out  spasmodically.  Its  passage 
was  preceded  for  .several  minutes  by  a  roar  like  that  of 
many  railway  trains.  It  probably  traveled  at  the  rate 
of  30  to  10  miles  per  hour.  It  was  followed  or  attended 
by  a  mass  of  flying  debris  which  traveled  always  end- 
wise and  at  an  angle  of  about  10°  to  the  ground  for  sucli 
articles  as  studs,  plank  and  brick.  Such  debris  had  suf- 
ficient momentum  to  penetrate  sod-covered  ground  from 
15  in.  to  21  in.,  and  when  these  plank  struck  shingle 
roofs  laid  on  yg-in.  boards,  or  frame-hou.se  sides,  they 
often  went  right  through.  Such  light  debris  as  shingles, 
lath,  mounted  phot(>gra[)hs  and  wearing  apparel  was  car- 
ried from  Omaha  to  the  vicinity  of  I)eni.«on,  Iowa,  a  dis- 
tance of  over  60  miles  ! 

The  continuous  mass  of  flying  debris  was  ])articu- 
larly  well  defined  and  was  about  200  ft.  wide,  where  it 
cro8.sed  a  sodded  field  500  to  600  ft.  away  from  the  near- 
est building.  Many  heavy  articles,  such  as  automobiles, 
trunks,  pianos,  washing  machines,  iron  beds  and  jjcople, 
were  picked  up  and  deposited  at  distances  of  50  to  300 
ft.  from  their  starting  point.  All  kinds  of  household 
contents  in  buildings  were  often  "blown"  or  sucked  out 
through  the  roof  and  window  openings,  and  in  turn  sim- 
ilar articles  and  debris  in  general  were  brought  in  and 
deposited  in  their  place  by  the  inrushing  wind.  It  should 
also  be  noted  that  the  sensations  of  tho.«e  actually  in  the 
path  of  the  storm  were  that  it  was  bearing  ilown  upon 
them  like  a  wiill  of  black  smoke  attended  by  a  rumi)ling 
clatter  likened  to  acres  of  sheet  iron  being  dragged  over 
cobble  stones.  (Jenerally  speaking,  everybody  was  suf- 
ficiently warned  to  get  to  their  basements  just  before 
the  storm  reached  them.  This  accounts  for  the  miracu- 
lously small  loss  of  life,  for  then;  were  over  COOO  people 
in  the  houses  which  were  damaged. 

The  tornado  had  been   preceded  by  a  rapidly  rising 

•ron»ultlnB  Englnfer,   Brandcls  Butldlnir,  Omaha. 


temperature  and  a  falling  barometer,  which  had  fallen 
two  inches  during  the  preceding  24  hours  and  recorded  a-; 
low  as  27.93  in.*  at  the  weather  bureau,  which  was  II/2 
miles  from  the  storm.  It  had  been  raining,  with  the 
wind  from  the  northwest  for  probably  an  hour  before, 
but  the  rain  had  ceased  and  the  wind  changed  in  direc- 
tion to  the  southwest,  when  the  tornado  approached.  It 
was  immediately  followed  by  a  general  moderate  rain,  ac- 
companied by  a  splattering  of  mud  in  the  path  of  the 
tornado. 

The  storm  did  not  follow  any  well  defined  lines  of 
streams  or  valleys.  It  entered  the  city  by  way  of  the 
Saddle  Creek  valley,  and  followed  the  Missouri  Pacific 
Hy.  tracks  to  Leavenworth  St.,  when  it  swung  off  to  the 
east  for  a  block  and  then  traveled  in  a  comparatively 
straight  line,  going  up  hill  to  the  Medical  College  Labor- 
atory building  and  then  down  a  10%  grade  for  about  300 
ft.  to  42d  and  Harney  Sts.,  where  the  damage  was  intense, 
then  advancing  up  the  side  of  a  10%  slope  to  40th  and 
Farnam  Sts.,  and  thence  across  a  depression  and  up  the 
side  of  a  5%  slope,  etc.  In  this  manner  it  continued  on 
across  the  city,  without  ever  leaving  the  ground  once, 
to  14th  Ave.,  then  down  a  50-ft.  embankment  to  the 
Missouri  Pacific  roundhouse  and  railroad  tracks,  and 
cutting  its  way  through  the  Illinois  Central  Ry.  trestle, 
it  proceeded  on  across  the  Missouri  River.  It  seemed  to 
be  particularly  partial  to  groves  of  trees,  etc.,  and  often 
widened  its  path  to  take  them  in  and  down. 

The  great  similarity  in  most  features  to  the  St.  Louis 
tornado  (ExGiXEKEiXG  Xkws,  June  4,  1896,  and  June 
11,  1896,  pp.  374  and  388)  seems  remarkable,  and  the 
intensity  of  the  stresses  was  evidently  almost  identical. 
In  this  connection  it  should  be  noted  that  there 
were  probably  no  examples  of  reinforced-concrete  con- 
struction iu  the  St.  Ijouis  storm  in  1896,  and  that  if  there 
had  been,  the  sentiments  expressed  in  the  editorial  (ExGl- 
xiCEiiiN'G  Xews,  June  11,  1896,  p.  384)  on  that  occasion 
would  have  been  somewhat  modified.  It  is  now  at  least 
])racticable  for  engineers  and  architects  to  provide  against 
the  destruction  of  buildings  and  the  attendant  loss  of 
life;  and  it  remains  only  for  their  clients  to  decide 
whether  they  will  ".stand  for"  such  special  features  of 
design  and  moderate  additional  costs  as  may  be  essen- 
tial. 

The  well  defined  and  consistent  stresses  which  were 
observed  are  as  follows:  Tiiere  was  a  whirling  or  twist- 
ing motion  whicii  turne<l  every  house,  that  was  moved 
upon  its  foundation  at  all,  in  a  direction  opposite  to  the 
travel  of  the  hands  of  a  clock;  there  were  but  few  ex- 
ceptions noted  to  this  rule,  and  they  were  probably 
caused  by  the  way  the  onrushing  wind  and  debris  hap- 
l)ened  to  strike  the  hou.se  as  this  force  released  it. 

As  the  storm  ai)proached,  the  sudden  relief  of  atmos- 
pheric pressure  on  the  outsi<le  cau.sed  anything  contain- 
ing air  to  explode  unless  it  could  resi.st  the  stresses  or 
be  otherwi.se  relieved,  and  as  the  pressure  was  less  above 
than  at  the  surface,  it  tended  to  lift  or  float  things;  win- 
dows bk'W  out,  root's  blew  olf  entirely  or  lifted  up  to 
equalize  the  air  pressure  and  drop|)eil  back  again;  si<les 
of  buildings  blew  off,  doors  and  |)artitions  buckh-il  or 
fell  and  nuiny  frame  houses  were  picked  up  bodily  and 
carried  .distances  from  a  few  inches  to  a  hundred  feet. 
As  the  tornado  cloud  i)a.s.sed  on  and  the  onrushing  wiml 
restored  the  air-pressure  e<iMililiriiiiii.  these  wm-  (iropjicd 

•29.85    In.    iB    normal. 
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Iniiii   the   pariHiilai-   lu-iijlit    ;il    wliiili   tliey   liii|i|irni(l    lo  ])n.vi'(|  m   |mili(ular  luizard.     All  large  undivided  areas, 

l)f,  I'osuiliii.u  in  ihi'  necessity  for  m  house-mover  in  siune  snrii   as  cluircli  auditoriums   and   the   second   floor  of  a 

cases  ami  a  mass  of  wreckaj^e  in  innsi  cases.  fiaraf^e    huiiding    without    partitions,   caused    more   com- 

Second-floor  windows  i)le\v  oul    more  often   than   lirst-  i)lete  wrecks  than  the  surrounding  huildings  suffered. 


Iloor  windows.  Porch  roofs  lifted  jiisl  enough  to  per- 
mit the  columns  tn  he  carried  away,  and  then  dr(i|)|HMl. 
Where  roofs  were  well  secured  to  cap  ])lates  and  hrace 
tied  to  ccilins;  joists,  or  where  the  space  under  the  roof 
was  cut  up  into  rooms  with  partitions  tied  into  the  roof 
jiiists,  the  roof  structure  was  not  lost  ;  hut  the  paper,  tile. 


'IG.     1.    "RlIXS    OF    THE    PLV;MOtTll    CoXGlUXiATlOXAL 

Church  at  20th  and  Spexc  i:ii  Sts..  Xear 
EiKiE  OF  SToiiit  Belt 


(Tli-nvy  tlamase  duo   tn  larsi- 


uiditoriuni) 


Fig.  3.  Medical  College  BriLDixo  of  XEBnA.SKA  State 

UxiVEliSITY 
(See    '•Engineering-   News."    Apr.    10.    19ia,    p.    740) 


Itiick  ami  stone  walls  laid  up  in  linu,'  mortar  usually 
failed.      Where   facing   hrick   had    not   heeii   bonded    into 

the    h.-ickiniT    walls    with    lieailer    coursi's    and    where    air 


Fig.  2.  View  ox  Lake  St.,  between  23d  and  24tii  St.s. 

(This  was  at   the  center  of  the  storm,  but   tliose  well  built 
frame   houses    were    not    moved    from    their    foundations.) 


Fig.  4.  A  Light  Fhame  Hocse  Picked  Up,  Fxi'Lod 

AXD   DliOPPED 


Fig.  .5.  WifECK  of  Illixois  Cextral  R.R.  Trestle 
Structural  Da.mage  ix  O.maha  Torxado 


slate,  or  shingle  covering  was  partly  blown  off  to  relieve 
the  air  pressure  and  then  shattered  by  the  rain  of  debris 
which  followed  in  the  wake  of  the  storm. 

Some  frame  houses  withstood  the  full  force  of  the 
storm  with  the  loss  of  only  windows,  roof,  weatherproof- 
ing  and  chimney.  Bedford  coping  stones  4x14  in.x4  ft. 
long  were  picked  up  from  a  wall  which  was  laid  in  cement 
mortar   and    remained   intact.      Coping    walls   generally 


spaces  existed,  they  exploded  off.  Concrete  basement 
walls  remained  intact  and  did  not  injure  the  refugees 
in  the  basements  when  the  house  blew  oif ;  but  there  were 
many  instances  where  brick  walls  did  drag  or  tear  off 
and  cause  injuries.  Cement  stucco  on  metal  '"th  .showed 
very  little  damage. 

A  four-story  and  basement  medical  college  laboratory 
Iniilding.  which  was  L-shaped  in  plan,  with  a  frontage 
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of  about  102  ft.  ou  both  the  north  and  the  east  and  was 
located  ou  the  center  line  of  the  storm,  was  uninjured 
excepting  as  to  the  4-in.  thick  gypsum-block  partitions ; 
this  buildiug  had  concrete  foundation  walls,  brick  bearing 
walls  laid  up  in  cement  mortar,  and  reinforced-concrete 
slab  floors  and  saw-toothed  roof  supported  on  concrete- 
incased  steel  beams  and  columns,  the  beam  centers  aver- 
aging 10  ft.,  the  floor  slabs  being  5  in.  thick  and  the  roof 
slabs  4  in.  thick.  The  window  openings,  amounting  to 
nearly  50%  of  the  wall  space,  were  regularly  spaced  and 
covered  with  muslin,  as  the  sash  were  not  in  and  the 
building  had  not  yet  been  trimmed. 

In  striking  contrast  with  this  building  was  a  two-story 
and  basement  new  garage  building  about  66x120  ft., 
with  brick-bearing  walls,  laid  up  in  weak  lime  mortar, 
steel  beams  and  wood  floor  and  roof  joist.  The  windows 
were  irregular  and  limited  in  area  and  the  roof  blew  off 
and  walls  blew  down  to  about  the  second-floor  line.  This 
building  was  probably  a  50%  loss. 

The  Illinois  Central  R.R.  trestle  was  badly  damaged 
by  the  storm,  250  ft.  of  it  being  blown  down  to  the  west- 
ward of  the  plate-girder  span  over  the  V.  &  X.  W.  tracks, 
and  500  ft.  of  it  to  the  eastward  of  same  span.  The  east- 
erly portion  was  supported  on  piles  which  projected 
out  of  the  lake  10  or  12  ft.;  this  trestle  was  28  ft.  high 
from  sill  to  cap,  and  of  standard  construction  with  12x12- 
in.  posts,  two  tiers  of  sway  bracing  per  bent  and  two  tiers 
of  girts,  besides  the  track  stringers,  each  of  which  con- 
sisted of  three  8xl6-in.  timbers.  The  bents  were  on  14- 
.•■t.  centers  with  a  base  width  of  about  18  ft.  for  the  out- 
side posts,  and  the  posts  each  had  a  %-in.  drift  bolt  into 
the  sill.  The  trestle  was  thrown  over  to  the  northeast 
almost  bodily,  with  the  rails  and  ties  intact  and  at  a  dis- 
tance of  about  75  ft.  from  their  original  location.  The 
pile  bents  located  in  the  Lake  were  .so  twisted  and  broken 
that  they  may  be  properly  termed  demolished. 

COXCl.l'SlGXS 

A  reinforced-concrete  building  will  withstand  the  stress 
of  an  ordinary  tornado  without  structural  damage.  Well- 
built  frame  houses  may  withstand  an  ordinary  tornado. 

Windows  are  desirable  relief  valves,  and  should  hi' 
regularly  arranged  and  of  liberal  total  area. 

Large  and  unbroken  areas  should  be  avoided  as  far 
as  ])racticable. 

Brick  walls  .should  be  laid  u|>  only  in  cement  mortar, 
and  face  brick  should  be  boiuled  into  and  laid  solid  with 
backing  wall. 

Gypsum  blocks  and  hollow  tile  arc  undesirable  for  par- 
titions and  walls. 

Sills  should  be  well  anchored  to  foundations  and  roofs 
to  stud  plates,  and  diagonal  and  knee  braces  are  essen- 
tial. 

Roof  weatherproof  coverings  should  be  actually  fas- 
tened on  and  should  not  be  of  a  brittle  nature. 

Partitions  should  be  utilized  to  act  as  ties  an<l  braces. 

All  studs  and  joists  should  be  amply  strong  and  shoulil 
be  secured  at  ends  against  internal  and  external  stresses. 
» 

Tarprntlnr,  Hatl»factory  for  Kfnpral  use.  can  be  made  from 
wmtcrn  ytllow  pin""  aH  well  an  from  lon(f-leaf  aoiithcrn  pine, 
which  fiirnlHheB  the  bulk  of  the  present  supply,  ncrorillnpr  to 
reports  of  the  U.  S.  Department  of  AKrleulture.  The  Forest 
Service  has  been  HtudyInK  the  oils  of  the  western  yellow, 
pirion,  (llKKer,  suKar  and  lod(cc-pole  pines  as  sources  of 
rosin  and  turpentine.  A  product  very  similar  to  turpentine 
can  be  obtained  from  thi-  western  pinrm.  which  Is  a  short 
■crub  pine  scattered   throuKhout   the  tiouthwest. 


A  New  Design  of  Electric  Locomotive 

for  the  New  York  Terminal  Zone 

of  the  New  York  Central 

Railroad* 

The  changes  gradually  introduced  in  the  construction 
of  the  600-volt  direct-current  locomotives,  used  by  the 
Xew  York  Central  &  Hudsou  River  R.R.,  in  its  Grand 
Central  Terminal  electric  zone,  have  resulted  in  a  de- 
sign showing  important  new  mechanical  features.  The 
company  has  in  .service  35  locomotives  Ijuilt  in  1906 
(see  ExGiXEEiuxG  Xews,  Xov.  17,  1904,  for  a  detailed 
description  of  the  type),  12  built  in  1908,  and  one  of  the 
new  tyiie.  The  oldest  units  have  been  reconstructed  in 
accordance  with  the  1908  design,  .so  that  these  47  are  all 
of  the  same  115-ton  4-8-4  type,  carrying  four  gearless 
bipolar  motors. 

The  one  experimental  luiit  of  this  latest  design  was 
given  a  series  of  tests  and  trial  runs  ou  the  Harlem  di- 
Aision,  after  which  it  was  immediately  placed  in  the  ser- 
vice of  the  terminal  zone.  A  contract  was  thereupon 
given  the  makers,  the  General  Electric  Co.,  for  nine 
more  and  these  are  now  under  construction. 

Tiiis  new  type  is  lighter  than  the  older  one,  weighing 


Fig.  1.  The  4-4-4-4  100-Tox  Elkcthk'  Locomotive  of 

THE  N.  Y.  C.  &  H.  R.  R.R.   For  New  Yokk 

Tkujunai,  Skuvice 

1(10  tons  against  115;  at  llie  .same  time  it  is  more  power- 
liil.  (leveloiiing  1400  hp.  continuou.sjy,  with  a  short-time 
iiiaxinuim  of  5000  hp.  It  is  claimed  to  be  able  contin- 
uously to  develop  a  tractive  effort  of  10,000  lb.  at  60 
mi.  per  hr.  or  sufficient  to  haul  a  1000-ton  train.  The 
one-hour  rating  is  13,500  lb.  at  54  mi.  per  hr.  The 
motor  equipment  has  50%  excess  capacity  over  that  of 
the  older  locomotive,  and  tlic  speed  capacity  is  raised 
25%. 

The  original  .New  York  Central  electric  locomotives 
had  guiding  wheels  in  the  form  of  a  pony  truck  with 
28,000  lb.  load  on  the  axle.  There  were  four  driving 
axles,  eacii  carrying  the  armature  of  a  direct-current, 
bipolar,  gearless  motor.  To  improve  the  riding  qualities, 
a  guiding  bogie  truck  having  two  a.xles  was  substituted 
for  the  pony  truck.  .\  further  (levclo|)meiit  in  a  subse- 
quent type  was  to  increase  the  distance  between  the  guid- 
ing trucks  and  the  rigid  wheel  base.  The  riding  qualities 
were  improved,  hut  at  a  loss  in  the  mechani<'al  efficiency 
of  the  locomotive;  for  about  40  tons  of  surplus  weight 
had  been  added  and  were  carried  by  the  bogie  trucks  for 
the  .sole  purjiose  of  guiding  the  locomotive.  The  addi- 
tion of  motors  to  the  bogie  trucks  an<l  the  elimination  of 
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iiii'll'i't'tivo  weiglit  was  the  next  trial  step.  A  still  fjrcater 
separation  of  the  iixed  wheel  base  and  tiie  su'dinf;  tnieks 
it'iifjtliened  tlie  niaeliine  so  as  to  necessitate  s])littinf;  the 
main  frame  into  two  articulated  parts,  supporting  an  in- 
de])endent  cab  structure.  A  numhcr  of  tninor  changes 
necessarily  accompanied   the  ini])i)rtant  imcs  noted. 

In  general,  the  locomotive  may  he  described  as  a  1-4- 
4-4  type,  having  an  articulated  frame  with  i)ogie  guiding 
(but  driving)  trucks  at  each  end.  The  cab,  containing 
the  engincman's  end  compartments  and  that  for  the  op- 
erating mechanism,  is  swung  between  the  two  parts  of  the 
frame  on  center  pins.  Karh  frame  section  rests  on  two 
two-axle  trucks  having  a  dii\  ing  motor  mounted  on  each 
axle.  These  cannot  lie  distinguished  as  "main-driving" 
or  "leading"  trucks,  since  all  the  axles  are  driving  axles; 
but  they  are  termed  for  clearness  "rigid  trucks"  and 
"swivel  trucks,"  respectively. 

The  rigid  truck  is  built  up  of  heavy  steel  castings,  the 
side  frames  being  of  a  truss  pattern  with  heavy  top  and 
bottom  members  and  pedestal  tie  bars.  The  end  frames 
and  center  cross  frames  are  steel  castings  securely  bolted 
to  the  side  frames  and  supporting  the  motor  fields.  The 
whole  weight  of  the  truck  is  carried  on  coil  and  semi- 
elliptic  springs  resting  on  the  journal  boxes  and  side 
equalized. 

The  main  half  frame,  of  the  locomotive,  just  above  the 
trucks,  is  a  broad  box  girder  built  of  10-in.  channels  with 
y^-in.  top  and  bottom  plates.  It  is  approximately  10 
in.  deep  by  36  in.  wide  and  'i'i  ft.  long.  The  frame  is 
bolted  to  the  top  member  of  the  I'igid  truck,  and  extends 
forward  over  the  center  plate  of  the  leading  truck  and 
backward  to  the  heavy  hinge,  or  knuckle,  which  connects 
the  two  half  frames.  Each  half  frame  carries  in  its  top 
jilate  the  center  pin  which  holds  the  cab  in  place,  with 
the  weight  on  broad  bearing  plates.     All  center  pins  are 


center  pin  and  is  connected  to  the  main  frame  through 
a  center  pin  instead  of  being  boltwl  rigidJy  to  it. 

This  <lesign  alfords  a  long  flexible  wheel  base  with 
eight  driving  axles,  but  restricts  the  length  of  any  rigid 
])ortion  to  not  more  than  (i  ft.  (i  in. 

The  cab,  carried  (»n  bearing  plates  an<l  cciiUt  pins  as 
stated,   has   its   weight    divided      between   the  two   halves 


\<-2-4i"-->i^- -4-3i'- ^ 


-- - — - -    - 55-2'-- - -  - - ■>■ 

Fig.  2.  8idk  and  Fkoxt  ?]li:vations  of  Xi:w  York  Ckxti;al  4-1-1-4  Tvpi-:  Elkctiuc  Locomotive 


hollow  and  serve  as  air  passages,  the  main  box-girder 
frames  acting  as  distributing  reservoirs  for  the  air  de- 
livered from  the  blower  in  the  upper  cab  through  the 
upper  center  pins  and  conducting  it  to  the  eight  motors 
below.  Changes  in  distance  between  cab  center  pins  are 
accommodated  at  one  bearing  plate  of  the  cab  platform 
by  room  for  a  small  longitudimil  movement.  The  weight 
of  the  cab  on  the  bearing  plate,  together  with  the  lubri- 
cation, gives  a  sufficiently  tight  joint  so  that  there  is  no 
leakage  of  the  low-pressiire  cooling  air. 

The  construction  of  the  swivel  or  leading  truck  is  sim- 
ilar to  that  of  the  rigid  truck,  except  that  it  carries  a 


of  the  main  frame.  It  is  virtually  a  box  33  ft.  long,  10 
ft.  wide  and  just  under  8  ft.  high,  divided  into  three 
compartments.  The  engineman's  sections,  at  each  end, 
contains  a  seat,  cojitroller,  air  brake,  valves,  bell-  and 
whistle-rope  handles,  and  such  parts  of  the  control  appar- 
atus as  have  to  be  within  reach  of  the  operator.  In 
the  central  section  of  the  cab  are  the  air  compressors, 
blowers,  contractors  and  rheostats,  grouped  so  that  they 
are  conveniently  accessible  for  inspection  and  repair,  as 
well  as  away  from  the  attention  of  the  engineman  who 
should  not  be  distracted  from  his  regular  duties.  A 
rather  long  platform  is  thus  left  at  either  end  of  the  lo- 
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comotive;  access  to  the  cal)  is  by  doors  opening  out  on 
the  platforms. 

A  motor  armature  is  mounted  on  each  axle,  but  the 
magnetic  uircuits  of  two  motors  are  combined  so  that 
there  is  bu.  one  magnetic  system  for  each  truck.  Another 
way  of  Viewing  the  arrangement  leads  to  the  statement 
that  each  truck  carries,  and  is  a  part  of,  a  double-arma- 
ture motor.  It  will  be  remembered  that  the  cider  type 
used  in  this  road's  service  has  the  magnetic  systems  of 
all  its  four  motors  so  combined,  resulting  in  a  rigid  four- 
armature  motor  unit. 

The  magnetic  flux  path  on  each  truck  pa.?ses  in  serie- 
horizontally  through  the  fields  and  armature  of  one 
motor,  through  the  truck  center  transom  and  the  fields 
and  armature  of  the  second  motor  to  the  truck  end  frame, 
and  tlien  returns  to  the  .starting  point  divided  through 
the  two  side  frames  and  a  reinforcing  magnet  bar  lying 
parallel  with  the  side  frames. 

The  motor  is  practically  inclosed,  and  the  field  coils 
are  waterproofed  and  armored.  Each  field  coil  is  woun<l 
in  a  brass  shell,  the  windings  being  in  two  decks  of  flat 
ribbon  copper  laid  side  by  side.  The  outside  turn  is  cov- 
ered with  insulation  and  a  sheet-steel  armor  is  clain])ed 
over  it,  filling  the  space  between  the  sides  of  the  shell  in 
such  a  way  as  to  protect  the  windings  from  water  or 
mechanical  injury.  End  shields  are  provided  for  each 
motor,  which  render  it  dust-tight  and  as  nearly  water- 
tight as  is  possible  in  any  motor  designed  with  necessary 
outlets  for  forced  ventilation.  As  in  the  older  locomo- 
tives, the  pole  faces  are  flattened  to  permit  vertical  play 
of  the  armatures. 

Each  pair  of  motors  on  a  truck  is  permanently  con- 
nected, electrically,  in  parallel.  The  pairs  can  be  con- 
nccti-d  in  running  groups  of  series,  series-parallel  and 
l)arallel.  They  are  insulated  for  1200  volts,  so  that  if. 
at  some  future  time,  it  sliould  be  desired  to  operate  on 
1200  volts,  the  pairs  of  motors  could  bo  changed  from 
parallel  to  series  with  the  same  sjieeds  and  control  steps 
as  now. 

Tlie  control  is  by  the  familiar  nuiltiiilc-unit  system 
with  switch  groups  electrically  operated  by  a  small  master 
controller.  There  are  the  usual  three  combinations  of 
(1)  series,  (2)  series-parallel,  and  (:5)  parallel,  with 
nine,  eight  and  seven  steps  in  each  stage,  respectively. 
The  resistances  used  in  the  various  steps  are  mica-insu- 
lated ca.st-irou  grid.s,  as.sembled  in  the  monitor  deck  of 
the  cab. 

Smooth  transition  between  all  speed  points  is  clainuMl 
and  the  motors  are  operated  close  to  the  slipping  point, 
which  is  relied  upon  to  prevent  damaging  ovc'rioads.  Any 
pair  of  motors  may  be  cut  out  of  circuil  and  the  locomo- 
tive will  then  operate  during  the  .series  stejjs  with  only 
two  )}airs  of  motors,  but  will  have  tbicc  pairs  in  service 
on  the  parallel-connection  steps. 

f'urrent  is  collected  by  eight  undcirunning  lliinl-rail 
shot's  or,  when  on  gaps  in  the  thinl  rail  ait  at  crossovers, 
by  two  paniognii'li  trolleys  pneumatically  operated.  Thev 
can  be  raised  for  service  by  an  engineman's  foot-operated 
valve.  -As  this  trolley  is  for  intermittent  us(!,  it  is  held 
raised  only  while  the  valve  is  held  open.  .\s  protection 
against  efTeets  of  short  circuits  there  are  main  fuses  (cop- 
per-ribbon magnetic-blowout  type)  near  the  third-rail 
slioes  and  pantographs,  and  fuses  for  each  pair  of  motors. 

In  each  engineman's  compartment  is  an  ammeter 
(showing  current   in  one  motor  unit)    and   an   air  gage 


with  a  small  gag?  lamp  in  the  headlight  circuit.  There 
are  two  other  lamps  in  this  compartment  and  six  in  the 
machinery  section.  The  lamps  in  one  end  compartment 
and  half  those  in  the  middle  compartment  lamps  are  con- 
trolled from  that  end.  Each  engineman's  space  also  has 
two  electric  heaters. 

The  motor-driven  blower  for  cooling  the  motors  has  a 
capacity  of  24,000  cu.ft.  of  free  air  per  minute.  The  air 
compressor  is  a  two-stage  type  of  100-cu.ft.  per  min.  dis- 
])lacement,  and  pumps  against  a  tank  pressure  of  13") 
lb.  per  sq.in.  Between  stages,  the  air  is  passed  through 
cooling  pipes  under  the  cab  platform  to  condense  th- 
moisture  burden.  The  supply  is  .stored  in  four  16x0()-in. 
tanks  connected  in  series  and  hung  under  the  cab  floor. 
Pneumatic  sanders  and  bell  ringers  are  used.  All  wir- 
ing is  in  steel  conduit. 

The  leading  data  of  this  design  are  tahulated  lielow : 

Length  inside  of  knuckles 5.5  ft.  2  in. 

l.«nEth  over  cab 3.3  ft. 

Height  over  cab 12  ft.  8  in. 

Height  with  trolley  down 14  ft.  6  in. 

Height  with  trolley  running l.i  ft.  1  in. 

Width  overall 10  f I . 

Total  wheel  ba.se 45  ft.  7  in. 

Rigid  wheel  base 5  ft.  and  (J  ft.  (i  in. 

Total  weight 2()n,(K)0  lb. 

Weight  per  axle .  ,  L>5.(K10  lb. 

Dead  weight  per  axle  ti..'J95  lb. 

Sewage    Treatment    Plant    for   the 
Julietta  Insane  Hospital,  Indiana* 

Hy  ('H.Uil.KS    liKOSS.M.W.vf 

A  sewage  treatment  plant  consisting  of  a  modified  TmhofT 
tank,  contact  beds  and  sand  filters  was  built  for  the  Julietta 
Incurable  Insane  Hospital  of  Marion  County.  Ind..  in  1912. 
The  asylum  has  about  200  Inmates  at  present,  with  an  esti- 
mated  sewage   flow   of   50    to   100   gal.    per   capita.      The   plant 

has  been   built   large   enough    for  ^ 

future  increase  in  population. 
The  layout  of  the  plant  is  shown 
by   Fig.   1. 

IMHOFF  T.VNK  — This  latik 
(Figs.  2  and  3)  whic'h  is  the  first 
one  of  the  kind  to  be  built  in  In- 
diana, is  8  ft.  wide.  14  ft.  long 
and  13  ft.  deep.  The  settling 
chHtnber    has    an    average    width 


h.X^dl 
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of  «  ft.,  a  length  of  about  12  ft.  and  a  depth  of  B  ft.  The 
rale  of  flow  through  this  chamber  In  about  4  ft.  per  hour.  The 
width    of    the    nettling   chamber    Ik    greatest    at    Its   outlet    end. 


*  .Somewhat  rearranged  from  a  paper  on  "Sewage  Dl«- 
poBHl,"  ri'iid  befori'  the  Indiana  .Sanitary  and  Wati'r  Supply 
AHHOciatlon,   IndlanapollH,   Ind. 

t  OimHultlng  KnK'neer,  Mcrchunts  itauk  imlldlng,  Tn- 
dlanapoilH,  liiu. 


Mav 


1913 


E  X  (I  1  \  !•;  !•: 


\  ( ;    x  !•:  \\  s 


903 


etabli-  wiiHti-H  iirid  papi-r,  which  Hei-m  to  bo  dlacharKcd  Irt 
consldvrablt'    (lUiiritltiiH. 

Thr  hIii(1k<'  rhumliiT  i-xti-ndM  up  to  the  open  air  on  oarh 
side  of  the  8i'ttlinK  chamber  and  the  sludge  Is  forced  up  at 
thf  top.  probably  10  In.  hiRher  than  the  water  level  of  the 
settling  chamber. 

A  blowoff  pipe  of  8-ln.  vltrlfU-.l  ill.-  Ih  placed  on  one  Hide 
of  the  sludBe  chamber,  the  bottom  part  belnK  a  6x6x6-ln.  te«t. 
with  .side  outlet  open.  The  lankM  slope  toward  this  tec, 
which  18  placed  In  the  liottimi.  and  the  sludKe  can  be  drawn 
otr  by  opening  the  sludue  valve,  which  is  placed  on  the  out- 
side and  about    4    ft.    below    the   top   of   the    tank. 

A  small  sludKe  bed  Is  to  be  built  later  on  to  care  for  the 
sludge. 

The  plant  has  been  in  operation  about  four  months,  and 
at  the  present  time  (Peburary,  1913)  a  thick  heavy  scum, 
over  a  foot  in  depth,  has  formed  at  the  top  of  the  sludKe 
chamber.  No  scum  or  mat  has  yet  formed  on  the  surface  of 
the  liciuid   in   the   settling  chamber. 

The  effluent  from  the  tank  is  fairly  clear  and  contains 
but  little  suspended  matter.  The  odor  Is  very  slight  and  is 
not  noticeable  in  the  road,  which  Is  50  ft.  away.  It  Is  the 
intention   to  construct   a   roof  over  the    tank. 

DDSING  CHAMBKU^At    llie  rear  of  the   Iniholf  tank   the  re 


Crpss-Sec+ion 

Fig.  2.  Plax  and  Sectioxs  of  Ijihoff  Taxk  and 
DosixG  CHA5ini:i(.   .IrLii/n-A    Ho.spital 
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Fig.  3.  View  of  Septic  Taxk  axd  Dosixg  Chamber, 

JULIETTA    HosriT.VL 


baffle     at     the     fr 
:    chamber   a   baffle 


The  sewage,  on  coming  in,  passes 
end.  and  at  the  rear  end  of  the  settli 
also   thrown   across. 

The  sewage  flows  upward  and  out  through  an  adhesion 
screen  made  of  ?4xlO-in.  plank,  %-in.  apart.  The  top  of  the 
screen  is  submerged  about  2  in.  below  the  sewage  level.  The 
purpose  of  this  screen  is  to  prevent  anything  being  carried 
over  into  the  dosing  chamber,  and  thence  into  the  contact 
beds,  and  also  to  serve  as  an  adhesion  rack  to  catch  anj- 
minute  floating  material  until  it  has  attained  sufficient 
weight  to  slide  oft,  when  it  will  drop  to  the  sludge  chamber 
below.  To  what  extent  this  screen  will  serve  its  purpose  can- 
not be  said  until  the  plant  has  been  longer  in  operation,  but 
already  a  considerable   amount   of  matter  adheres  to   it. 

The  portion  of  the  sludge  chainber  below  the  settling  tank 
has  a  capacity  of  about  350  cu.ft.,  which  should  ordinarily 
take  care  of  about  six  months'  run  before  blowing  off,  but 
the  writer  does  not  believe  that  this  will  serve  that  long: 
owing    to    the   large    amount    of    foreign   matter,    such    as    veg- 


is  a  2500-gal.  dosing  chamber  (Figs.  2  and  3)  provided  with 
three  5-in.   Pacific  siphons. 

CONTACT  BEDS— The  dosing  apparatus  discharges  the 
tank  effluent  into  three  16x22-ft.  contact  beds  (Fig.  4)  filled 
to  a  depth  of  33  in.  with  li  to  2-in.  broken  stone,  the  bed 
being  retained   by   reinforced   concrete. 

The  sewage  is  distributed  over  the  beds  by  means  of  heavy 
plank,  painted  with  asphaltum.  The  underdrains  are  of  4 
and   6-ir..  vitrified  tiles,   laid   with  open  joints. 

The  contact  beds  stand  full  for  about  two  hours  and  stand 
empty  some  six  hours.  The  effluent  of  each  contact  bed  is 
discharged  to  the  sand  filters  by  means  of  a  S-in.  Pacific 
timed  siphon. 

SAND  FILTERS — There  are  three  sand  filters  (Pig.  5). 
triangular  in  shape,  each  side  being  50  ft.  in  length.  The 
depth  of  sand  is  30  in.,  and  below  this  is  placed  gravel  rang- 
ing in  size  from  H  to  1  in.  The  underdrains  are  of  vitrified 
tile,  laid  with  open  joints,  and  are  covered  with  large  1  roken 
stone.      The    distributors    ai'e    made    of    l^^-in    plank,    painted 


Fig.  4.  Contact  Beds  Fig.  5.  Sand  Filters 

Figs.  4  and  5.  Views  of  Contact  Beds  and  Sand  Filters,  Jvi.ietta  Hospital 
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with  asphaltum.  and  have  notches  cut  out  every  6  or  S  ft. 
Around  th«se  notches  on  the  outside  is  placed  broicen  stone 
(Fig.  3)  so  that  the  surface  of  the  sand  will  be  disturbed  as 
little   as   possible. 

The  effluent  from  the  sand  filters  is  discharged  into  a 
small  creek  or  run.  The  effluent  is  perfectly  clear  and  vrith- 
out  odor  and  no  deposit  of  any  kind  has  as  yet  been  noticed. 

GENERAL — Before  the  plant  was  built,  the  sewage  ha.l 
been  retained  in  the  creek  immediately  below  the  outlet  until 
a  regular  septic  tank  had  been  formed  which  on  warm  days 
had  been  very  offensive,  a  constant  ebullition  being  always 
present.  The  appearance  of  the  creek  at  this  point  was  a 
black  bubbling  mass  which  if  stirred  with  a  stick  would  give 
off  such  a  stench  that  it  was  impossible  to  remain  near  by. 
Further  down  the  creek  everything  was  coated,  and  small 
septic  pools  could  be  found  for  some  distance  below.  Ducks 
swimming  in  this  water  died  and  the  farmers  below  took  the 
matter  up  with  the  State  Board  of  Health,  which  ordered 
that  the  sewage  be  disposed  of  in  some  suitable  manner. 
Since  the  plant  has  been  started  all  nuisance  has  disap- 
peared and  the  water  in  the  creek  is  now  fresh  and  clear. 
The  pool  just  below  the  plant,  which  was  formerly  a  nuis- 
ance,  is  now   perfectly  clear. 

A  large  part  of  the  construction  work  was  done  under  the 
supervision  of  Dr.  Potter,  superintendent  of  the  institution. 
by  means  of  the  inmates  of  the  asylum  who  did  all  such 
work  as  excavaiion.  grading,  sodding  and  handling  of  ma- 
terial. 

The  plant  was  designed,  erected  and  superintended  by  the 
■writer. 


Studies    of   Coefficient   of    Friction    in 
Reinforced-Concrete  Pipe,  Umatilla 
Project,  Oregon 

By   IIkkhkut    D.    Xkwell* 

The  reinforced-coiicrt'te  jjressure  pipe  in  use  on  tlie 
Umatilla  Project  of  the  U.  S.  Reclamation  Service  was 
described  by  the  writer  in  an  article  in  ExoiNEEiUXfi 
Xews  of  Feb.  16,  1911.  The  pre.'ient  article  will  report 
the  re.sult8  of  some  of  these  pipe  lines  in  service. 

Keinforced-concrete  pipe  in  ti.se  are  fjetierally  of  two 
sizes,  havino;  an  inside  diameter  of  46  and  30  in.  respec- 
tively. The  thickness  of  shell  is  I?  in.  in  each  case.  Both 
sizes  were  cast  in  a  pipe  yard  at  Herini.ston,  Ore.,  and 
hauled  to  the  location  of  the  various  pipe  lines.  Sections 
of  46-in.  pipe  were  8  ft.  long;  sections  of  30-in.  pipe 
were  4  ft.  long.  Table  I  gives  facts  about  the  more  im- 
portant pipe  lines: 

TABLE  I.     REI.VFORCED-CO.NCUETF.   PIl'E    LINES  OX  IMATILLA 
PROJECT,  OHEGO.N 


4ti  in.  inHJde  diamet<'r 


LcnKtb, 
Name  ft. 

M 4f»«< 

O' 5312 

a« 1284 

H' 9831 


S.'i  SB  14 

3U  4 .  .51 

la  4  04 

110  .')   17 

30-iD.  iniiide  diameter 


13».'> 
3.'i.';(i 

1022 
L3(IM 
2II<,'> 


2  68 

3  .■)! 
2.92 
2.43 

4  24 
2.31 

2  m 

■i  83 


Date  laid 
Winter  1907-8 
Winter  J9()8-9 
Winter  1908-9 
Winter  liKW-lO 


Winter  1909-10 
Winter  1907-8 
Winter  1907-8 
Winter  I  WIS  0 
Winli-r  1908-9 
Winter  1B08-9 
Winter  1909-10 
Winter  IBIO-Il 
Winter  1910-11 


In  addition,  fully  8800  ft.  of  12-in..  17,000  ft.  of  Ki-in.. 
and  4600  ft.  of  'io-in.  cement  pipe  have  been  laid  in  var- 
ious short  pipe  lines  acting  under  moderate  heads.  Gen- 
erally the  pipe  lines  listed  have  been  in  use  each  irriga- 
tion season  since  they  were  laid.  They  have  shown 
great  structural  strength  and  have  proved  thoroughly  sat- 
isfactory.    E.xpeiisc  for  maintenance  has  been  small. 


During  1911  and  1912  a  number  of  experiments  were 
made  to  determine  the  coefficient  of  friction.  The  E, 
pipe  seemed  best  adapted  for  e.xperimeuts  on  46-in.  pipe, 
and  the  Dj  and  E3  pipes  the  most  favorably  situated  for 
experiments  on  30-iu.  pipe.  A  profile  of  the  Ej  pipe  is 
reproduced  herewith.  The  quantity  of  water  was  gener- 
allv  determined  by  meter  measurements.  Differences  of 
water  surface  elevation  between  the  inlet  and  outlet  ends 
were  determined  from  bench  marks  carefully  established 
on  the  inlet  and  outlet  structures. 

The  quantity  of  water  flowing  through  the  E^  and  D, 
pipes  was  so  small  that  they  were  not  filled  for  some 
distance  beyond  the  intakes.  In  order  to  determine  the 
elevation  of  the  water  surface  at  the  inlet  end  a  %-in. 
valve  was  attached  to  the  pipe  and  by  means  of  a  rubber 
hose  the  elevation  was  determined  at  which  the  water 
surface  came  to  a  level  in  a  pail.  This  method  was  used 
in  all  experiments  carried  on  in  1911.  Xo  difficulty  was 
experienced  in  determining  the  water  surface  elevation  at 
the  inlet  of  the  R,  pipe.  The  determination  was  less 
exact  for  the  D^  pipe. 

During  1912  a  testing  gage  was  substituted  for  the 
rubber  hose  and  its  readings  were  tised  to  determine  the 
elevation  of  the  water  surface.  On  July  27  the  eleva- 
tion of  the  water  surface  at  the  intake  of  the  Rj  pipe 
was  found  to  be  556.44  when  determined  by  the  hose 
and  pail  and  556.36  when  determined  by  the  pressure 
gage.  The  close  agreement  seems  to  check  the  accuracy 
of  both  methods.  Xo  difficulty  was  found  in  determining 
the  water  surface  elevation  at  the  intake  of  the  R.j  pipe. 
The  top  of  the  pipe  was  submerged,  aud  ou  account  of 
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46-Ix.   Ri:iNKOiiCED-CoNCnrn:    Vwv.  Line. 
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(Hottoni    i)f   pipe) 


illnii    Servli 


llic    low    Velocity    water   entered    the    pijic   quietly,   there 
being  no   boils  or  eddies, 

Mi-iN,  CoNCMiETE  I'iri: 

The  K,  pipe  has  an  inside  diameter  of  16  in.,  a  Iota! 
length  of  9H3I  ft.,  and  is  subjected  to  a  maximum  head 
of  110  ft.  It  was  first  filled  on  Feb.  28,  1910.  Two 
hours  and  1"  minutes  after  water  first  entered  the  pipe 
it  jias.scd  out  of  llie  far  end.  The  line  was  in  constant' 
use  from  Ajiril  1  to  the  end  of  October.  During  the  win- 
ter water  was  out  of  the  i)ipe  except  in  the  lowest  depres- 
sions. Water  was  admitted  into  the  pii)e  the  latter  part  of 
March,  1911.  and  the  pijio  was  in  servici-  until  the  end  of 
October.  Water  was  again  admitted  in  the  jiiiH'  on  April 
I,  1912.  and  the  line  was  constantly  in  use  until  Oct.  25, 
1912.     Condilions  are  favorable  for  a  good  meter  mens- 
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iironu'iit  witliiii  100  ft.  of  tlic  iiitiiki'  of  llic  l{,  ]>\]m:    Tests 
<)(  observation  data  follow: 

The    cross-sectional    art-ii    dl'    ;i    li;-lri.    pipi^    la    11.541    aci.fl.; 
the  wotted  perimeter  12.043  ft.;  iuul   th.-  hyiiianUc  radius,  0.96. 

July  31,  1911: 

Quantity  of  water  ontcrinR  pipe  4(>.  15  see.  ft.,  hiiikIc  meter  measurement. 

Water  surface  elevation  at  intake 554  .  37 

Water  surface  elevation  at  outlet 5*15.84 

Difference H  r,:i 

CharKc  friction  loss  asainat  O.SOI)  lin.ft. 

Slope,  0.1W0S7.  _ 

In  formula  V  =  c  y   rs  o  was  fuuml  to  be  13S;  n  in  Kutter  fr>rniiila  was  I)  (11 1. 

Conditions  were  favorable  while  experiment  was  in  proKress. 

.\ugU8t  23,  1911: 

Quantity  of  water  enterinp  pipe  45.90  sec. ft.;  average  of  two  meter  measure- 
ments, 45.63  and  4I).12  secft.,  respectively. 

Water  surface  elevation  at  intake 553.  HO 

Water  surface  elevation  at  outlet 645.82 

Difference 7 .  68 

Charge  friction  loss  against  9S0O  lin.ft. 

Slope,  0.00078.  _ 

In  the  formula  v  —  c  \^  rs  c'^was  found  to  be  145;    n     in     Kutter    fc»rniula 

V  :is  0,0106. 

C.inditions  were  favorable  while  the  experiment  was  in  progress. 

June  13,  1912: 

Quantity  of  water  entering  pipe  48.16  sec. ft. :  average  of  three  meter  meas- 
urements, 48.84,  48.16,  and  47.49  sec.  ft.,  respectively. 

\\  nter  surface  elevation  at  intake 556 .  93 

\\  ater  surface  elevation  at  outlet 546  32 

I  difference 10.61 

Charge  friction  loss  against  9800  lin.ft. 

Slope,  0.00108. 

In  the  formula  v   =  c   \      rs  c  wa.**  found  to  be  130;  n    in    Kutter    formula 

was  0.0117. 

Conditions  were  favorable   while   the  experiment  was  in   progress.     It   is 

probable  the  flow  was  obstructed  somewhat  by  a  small  deposit  in  the  first 

low  depression. 

•luly  27,  1912: 

Quantity  of  water  entering  pipe  48.59  sec. ft. :  average  of  three  meter  meas- 
urements, 48.32,  49.82,  47.60  sec, ft.,  respectively. 

Water  surface  elevation  at  intake 556  40 

Water  surface  elevation  at  outlet 546,37 

DilTerence 10-03 

C'.iurge  friction  loss  against  9800  lin.ft. 

[lope.  0.00102.  _ 

In  the  formula  v  =  c  >/  rs  c  was  foun<l  to  be  135;  n  in  Kutter  formula 

was  0.0113. 

Conditions  were  favorable  while  experiment  was  in  progress.     Efforts  made 

between  June  13  and  July  27  to  remove  some  of  the  deposit  by  means  of  a 

fluctuating  flow  appear  to  have  improved  conditions. 

30-IN.    REINFORCED-CONCRETE    PIPE 

S.    The  cross-sectional  area  of  a  30-in.  pipe   is   4.909   sq.ft, ; 
the  v.-etted  perimeter,  7.854  ft.;  and  the  hydraulic  radius,  0.625. 

July  31,  1911— D,  Pipe: 

Quantity  of  water  entering  pipe,  17.70  sec.ft.,  weir  measurement. 

Water  surface  elevation  at  intake 490,24 

Water  surface  elevation  at  outlet 484 .  76 

Difference 5,48 

Charge  friction  lo.ss  against  5130  feet. 
Slope,  0.00107,  _ 

In  the  formula  v  =  c  |/  rs  c  was  found  to  be  140;    n    in    Kutter   formula 
was  0.0103. 
August  23,  1911 — D  pipe: 

Quantity  of  water  entering  pipe  16.62  sec.ft,,  single  meter  measurement, 
17.04  weir  measurement. 

Elevation  of  water  surface  at  intake 490.55 

Elevation  of  water  surface  at  outlet 485. 15 

Difference 5,40 

Charge  friction  loss  against  5130  feet. 
Slope,  0.00105. 

I'sing  Q  =  16.62,  c  =  132;  n  =0.0108. 
IsingQ  =17.04:  c=135;  n  =0.0106. 

June  G,  1912— Rj  pipe: 

Quantity  of  water  passing  out  of  pipe  13.38  sec.ft..  average  of  three  meter 
measurements,  13.42,  12.76,  13  02  sec.ft.,  respectively;  -I-.32  sec, ft.,  dis- 
charge over  weir. 

Water  surface  elevation  at  intake 543,42 

Water  surface  elevation  at  outlet 540.29 

Difference 3. 13 

Charge  friction  loss  against  3658  Iin,ft, 

Slope.  0,00088.  _ 

In  the  formula  v  =  c  t'  rs  e  was  found  to  he  llS;   n    in    Kutter   formula 

was  0.0119. 

It  is  not  unlikely  that  there  is  a  considerable  deposit  of  sand  in  the  first  low 

depression.     Definite  report  cannot  now  be  made  on  account  of  the  presence 

of  water  inside  the  pipe. 

16-iN.  Cement  Pipe 
Certain  experiments  were  also  made  to  determine  fric- 
tion loss  in  pipe,  made  in  sections  2  ft.  long,  having  an 
inside  diameter  of  16  in.     The  data  secured  were: 

The  cross-sectional  area   of  a  16-in.   pipe  is   1.396   sq.ft.;    its 
wetted  perimeter  4.189;  and  the  hydraulic  radius,    5. 


June  II,  1(112— 7,B  pi|«': 
(Juanlity  of   wate 
un.riMMitH.  3,78  »T 
Eh'valioli  of  wate 
Elevation  of  wat^' 


entering  pipe  3.74 
ft,  ami  3.70  ■.■eft. 
'  nurfuci!  at  intake. . 
'  surface  at  outlet. . . 


^ft.;  average  of  two  meter 


Difference 

Charge  friction 
Slope,  0.0038, 
In  the  formula 
was  0,0154. 


iw  againat  700  lin  ft 
—  c   V'    rs  c  was  found 


KutU^r    formula 


Aug   22,  1912: 

Quantity  of  water  enUTing  pip<'  4  H7;  aviTagi'  of  three  meter  measurements, 
4  97,  4.78  and  4,86  »<'C,ft. 

Water  surface  elevation  at  intake 539 .  60 

Water  surface  elevation  at  outlet 536.44 

3.10 


Difference 

Charge  friction  loss  against  700  lin.ft. 

Slope,  0.0045. 

In  the  formula  v  ■=  c  ;/  rs  c  was  founil  to  be  9(1:   n    in    KutUr    formula 

was  0.0134. 

Aug.  22,  1912— Cc: 

Quantity  of  water  entering  pipe  3.42  Bee. ft.;  average  of  two  meter  measure- 
ments 3.65  and  3.19  sec.ft.      Difference  between  water  surface  elevation  at 
intake  and  outlet  is  1.71  ft. 
Charge  friction  loss  against  909  lin  ft 
Slope,  0.001S8. 

In  the  formula  v  -  c   l/  rs  c  waM  found   to  be  98;  n    in    Kutter    formula 
was  0,0125. 

Dl.SCl'.ssION     OF     MEASIliKMK.STS 

Examination  of  the  R,  pipe  at  the  end  of  the  season 
showed  the  interior  to  be  smooth  and  generally  in  good 
condition.  There  was  a  small  deposit  of  gravel  just  be- 
yond the  first  depression,  possibly  one-half  cubic  yard 
of  material  was  removed.  There  was  a  little  gravel 
at  other  places,  but  in  general  the  interior  presented  an 
excellent  appearance. 

In  the  Dj  pipe  beyond  the  first  depression  there  \yas 
a  deposit  about  75  ft.  long  and  0.5  ft.  thick.  About  1.5 
cu.yti.  of  material  were  removed  from  the  deposit.  There 
were  a  few  other  small  deposits,  but  generally  the  inter- 
ior of  the  pipe  was  smooth  and  presented  an  excellent  ap- 
pearance. 

There  is  probably  some  deposit  in  the  R-,  \)i]>e.  An 
examination  is  not  yet  practicable  becau.se  of  the  presence 
of  water,  which  it  is  not  feasible  to  remove.  Xo  infor- 
mation exists  as  to  whether  or  not  the  16-in.  pipes  are 
somewhat  obstructed  by  deposits  near  the  bottom  of  de- 
]iressions. 

It  will  be  noted  that  the  16-in.  pipe  show  discharges 
relatively  much  smaller  than  the  30-  and  46-in.  pipe. 
The  16-in.  pipe  are  made  by  the  dry  process  and  have 
joints  every  2  ft.  At  every  joint  there  is  unavoidably  a 
slight  irregularity  in  the  cross-section.  The  mixture  used 
in  making  the  30-  and  46-in.  pipe  is  distinctly  a  wet 
mixture.  All  sizes  are  grouted  on  the  inside,  but  the 
grouting  on  the  large  sizes  is  more  smooth,  as  a  man  can 
work  inside  the  pipe  and  it  is  possible  to  do  a  better  job. 
A  summary  of  results  is  shown  below : 

TAni.E  II      SUMMARY  OF  RESULTS  OF  FRICTIONAL  STUDIES  OF 
REINFORCED-CONCRETE  PIPE,  UMATILLA  PROJECT.  OREGON 
Veloc- 


Date  of 

Description         experiment  Slope 

R'  pipe July  31, '11  0.00087 

Dia,  46in Aug.  23. '11  0.00078 

Length9831ft...  Junel3. '12  0  00108 

Max.  hd.  110ft ..  Julv27, '12  0  00102     4.21 

D' pipe July  31, '11  0  00107     3  61 

Dia.,  30  in Aug.  23, '11  0  00105     3  39 


4.00 
3.98 
4.17 


c  n  Remarks 

1 38  0  0111  Cond ,  favorable 

145  0  0106  Cond.  favorable 

130  0  0117  Cond.  favorable 

135  0.0113  Cond.  favorable 

140  0  0103  Cond.  fair 

1.32  0  0108  Cond.     fair     mel 
meas, 

Length5330ft,    Aug.  23, '11    0  00105     3  47     135  0  0106  Cond.     fair     we 


Max.  head  45  ft 
R^  pipe: 

Dia  ,  30  in 

Length  3645  ft.. 

Mas.  head  25  ft 
Za  pipe*: 

Dia.,16in June  11, '12    0.0038 

Length  700  ft.. .  .  Aug.  22,  '12    0. 0045 

Max.  head  9  ft... 
Zc  pipe*: 


6. '12    0  00086     2.73     118     0  0119  Cond.  favorable 


ngth  909  ft  ...  Aug.  22, '12    0.0019       2.45 
IX.  head  18  ft.. 
*  Cement  pipe. 


0.0125  Cond.  favorable 
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Twin-Screw    Motor-Ship  "Hagen"— A 

New    Krupp    Two-Stroke    Type 

Diesel-Engine    Tank    \"essel 

of    2,400  B.Hp. 

By   J.   liENUELL   WiLSOX* 

The  highest-powered  two-stroke-eycle  Diesel-engine 
vessel  vet  lauuched,  the  new  Krupp-engined  motor-tank 
ship  "Hagen,"  which  has  just  carried  out  successful 
trials,  should  have  particular  interest  for  all  connected 
with  engineering,  especially  as  the  difficulties  in  con- 
nection with  the  design  and  construction  of  high-powered 
marine  Diesel  engines  have  been  enormous,  and  more  es- 


ft-k 


Fig.  1.  The  Largkst  Dieskl  Oil-Engixe  Vessel 

Afloat.  The  Tank  Ship  "Hagex /'  Built  fok 

THE  Germax-Ameuicax  Petuoleuji  Co., 

BY  Fried.  Knupp,  Kiel,  Germaxy 

))ecially  because  the  evolution  has  all  jiractically  been 
carried  out  in  a  couple  of  years  and  not  the  half-cen- 
tury taken  to  develop  the  marine  steam  engine. 

Although  there  are  now  three  other  motor  ships  i« 
service  of  equal  power,  all  are  driven  by  Diesels  of  the 
four-stroke  type  and  the  next  in  size  to  the  two-stroke 
motor  ship  "Hagen"  is  the  .Hamburg-American  Go's 
ship  "Monte  Penedo,"  which  is  fitted  with  two  Sulzer- 
Diesel  engines  each  of  850  b.h]).  Seeing  that  each 
of  "Hagen's"  motors  have  given  as  much  as  1500  brake 
hor8ei)ower  on  test,  the  advance  is  noteworthy  considering 
the  present  stage  of  the  dcvelo])mcnt  and  she  may  thus 
be  called  the  highest-powered  motor  ship  afloat. 

There  is  much  doubt  among  shipowners  and  their  ma- 
rine KUiJerinteiidents  as  to  which  is  the  superior  type  of 
Diesel  motor  for  merchant  vessels.  At  the  jircsent  mo- 
ment there  are  'M  motor  vessels  building,  with  four-stroke 
engines  having  a  total  power  of  61,500  b.h]).,  as  against 
20  ships  with  a  two-stroke  engine-power  of  31.250 
b.hp.,  while  out  of  75  vessels  in  service  only  30  have 
two-stroke  motors.  T  am  speaking  now  only  of  craft 
of  over  100-ft.  length. 

There  are,  however,  now  twice  as  many  engineering 
firms  constructing  two-stroke  Diesels  as  there  arc  build- 
ing four-stroke  Diesels,  so  it  is  rather  difficult  to  see  as 
yet  wiiat  the  future  type  will  be.  For  naval  work  there 
can  be  no  doubt  that  the  two-stroke  Diesel  will  be  adopted 
ns   the   standard   engine.     The   au.viliary   engines  of  all 

•6llB,  Oreat   Portland  HI..   London,   Kn^land. 


motor  ships  in  service  are  of  the  four-stroke  class — a 
noteworthy  point. 

Although  the  "Hageu"  is  the  iirst  large  motor  ship 
turned  out  from  Messrs.  Krupp's  Germania  Yard  at  Kiel- 
(iaarden,  it  must  not  be  thought  that  this  vessel  is  purely 
an  experiment,  as  for  years  they  have  been  building  Diesel 
engines  for  submarines  and  other  naval  craft,  and  only 
recently  they  succeeded  in  obtaining  as  much  as  2700 
b.hp.  on  the  experimental  test  bed  from  a  single-cylinder 
double-acting  two-stroke  motor,  the  highest  power  yet 
obtained  from  one  cylinder. 

The  "Hagen"  is  the  first  of  three  vessels  (two  sister 
ships  and  one  of  15,000  tons)  building  for  the  German- 
American  Petroleum  Co.,  and  by  the  time  this  appears 
in  print  she  should  be  in  American  waters  on  her  maiden 
voyage.  Her  trials  were  carried  out  on  Mar.  12,  and  were 
very  successful,  a  .speed  of  well  over  12  knots  being  at- 
tained, the  contract  speed  being  11  knots.  She  is  400 
ft.  long  between  perpendiculars,  by  4!)  ft.  beam,  with  a 
molded  depth  of  32  ft.,  and  her  deadweight  carrying 
capacity  is  8350  tons  on  a  draft  of  23  ft.,  while  her 
gross  tonnage  is  7770  tons.  She  has  been  built  by 
Krupps  to  the  English  Lloyds'  100  A.  1.  Class,  and  to 
the  German  Lloyds'  100  A.  4.  Cla.«s,  and  will  be  used  for 
carrying  oil  in  bulk,  the  oil  being  divided  into  a  number 
of  tanks  by  transverse  bulkheads  subdivided  by  a  longi- 
tudinal bulkhead  extending  the  \vli-!r  I.imth.  "  Partly  to 


Fig.  2.  Oxe  of  tiii;  Six-('vlini)i;i!  Two-Stroke-Cycle 

Diesel  Gil  Exgixi:s  for  the  Taxk  Ship 

"Haghn" 

conform  with  Irecboard  rules,  wliieli  \;iiy  with  (he  sea- 
sons, aiul  ])artly  to  increase  the  loading  capacity  when 
cargo  capacity  of  a  lower  s|)ecific  weight  is  being  carried, 
there  are  what  are  termed  "summer"  tanks  arranged 
alongside  the  expansion  bold,  which  runs  the  entire 
length.  The  engine  exhaust  gas  is  <'arried  to  a  slender 
funiu^l. 

But  it  is  the  machinery  and  not  the  hull  which  forms 
the  most  interesting  |)art  of  the  ship.  There  are  two 
main  engines,  and  two  auxiliaries,  the  latter  being  of 
250  b.h]).  each,  and  an  oil-fired  donkey  boiler  and  steam 
engine  for  driving  a  spare  conipressor  set.  The  total 
weight  of  the  macbiiuTy,  shafting  and  propellers  is  580 
tons,  of  which  the  main  engines  represent  280  tons,  or 
less  than  half.  Each  of  the  main  engines  is  of  the  two- 
stroke,  single-acting,  direct-reversible  tyi)e,  and   has  six 


J 
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cyliiulers  l!)-iii.  bore  by  :V2-'m.  stroke  ami  ili\clci|is  I •.'()() 
b.iip.,  or  about  1500  iJip.  ;it  135  rev.  |)cr  niiiiiilc.  Tln' 
rated  iiorsepower  is  11 '^5  i).]i|i.  Kacb  cn^niu'  is  grou|icil 
into  sets  of  three  eylinders  tor  the  |iiir|)ose  of  easy  I'oii- 
tnil,  so  that  any  tliree  cylinders  liin  lie  kept  ninninf^ 
under  load,  and  the  others  "cut  nut,"  thus  rcdncini;-  the 
enirine  si)eed  to  about  30  r.p.ni.  This,  of  ccmrsi',  is  a 
valuable  feature  when  navifjatinj;  cmudeil  hai'lini-s.  as  the 
speed  of  the  vessel  is  then   \ery  low. 

The  general  operation  of  the  two-stroke  Diesel  en- 
gine is  now  so  well  known  that  it  hardly  needs  deMlini;- 
with  here;  but  perhaps  the  nieehanical  details  of  the 
l\,ru])p  engine  can  be  followed  easier  if  this  is  Iniclly 
i>-iven.  On  the  upstroke  of  the  piston,  atniosphci-ic  a.ir  is 
compressed  to  about  450-500  lb.  ])er  sq.in.  in  the  cvlin- 
der  head,  generating  an  enormous  heat,  and  just  befni'e 
I  he  top  of  the  stroke  a  eharge  of  oil-fuel  is  injected  by 
an  air  blast  of  850-950  lb.  per  sq.in.,  which  also  thor- 
oughly atomizes  the  fuel.  Condiustion  instantly  takes 
place  and  lasts  as  long  as  the  fuel  is  being  injected.  At 
the  bottom  of  the  stroke  the  exhaust  ports  are  uncovered 
by  the  piston,  and  at  the  same  time  the  scavenging  valves 
open  and  a  charge  of  air  from  a  ]innip  delivering  at  about 
4  lb.  per  sq.in.  clears  the  cylinder  of  all  exhaust  gases, 
leaving  it  tilled  with  ]iure  air  to  be  compressed  mi  the 
next  upstroke  and   then   this  cycle   is   re]jeate(l. 

The  port  engine  of  the  "Hagen"  has  all  its  controls 
arranged  on  its  starboard  side,  and  the  starboard  engine 
has  its  on  the  port  side,  so  that  the  two  engines  form  a 
gangway,  between  which  are  arranged  the  controls  and 
the  telegraphs.     On  the  o|>i»isitc  sid    '     "' ■       nitrol  ■-idi 


Fig.  3.  Tiew  of  thk  Engine  Eoom  of  the  "H.voi:x." 
Showing  Scavicnging  Valvk  Leveks 

are  arranged  the  sca\engiiig  air  pumps,  (uu'  to  each  set 
of  three  cylinders.  They  are  driven  by  means  of  levers 
oiT  the  connecting-rods  of  the  engines.  It  will  be  seen 
that  the  motors  are  of  the  open  type,  with  crosshcads 
and  guides:  but  have  trunk  pistons,  which  are  water 
cooled,  while  the  cylinders  are  mounted  on  cast-iron  bo.K 
columns  .set  at  an  angle  to  each  other.  This  arrange- 
ment differs  somewhat  from  the  Werkspoor-Diesel  ma- 
rine engines,  which  have  vertical  steel  columns.  In  the 
''Hagen's"  engines  the  lower  ends  of  the  columns  are 
bolted  to  a  heavy  box-tyjie  cast  iron  bed-plate,  which  is 
made  in  three  sections. 

The  scavenging  air  enters  through  two  valves  in  each 
cylinder  head.  There  is  a  tendency  among  marine  oil 
engine  designers  to  dispense  with  scavenging  valves  alto- 
gether,    as     too     many     valves     weaken     the     cylinder 


bead,  also  the  valves  give  tnnible.  The  JunkefH-Diesel 
engine'  has  only  air-starting  and  fuel-injection  valves, 
scavenging  and  exhaust  being  entirely  by  ports  in  the  cyl- 
indei-.     There  are  two  other  valves  in  the  (cylinder  bead, 

' Iiir   adiiiilling   air    for   starting   and    reversing,    the 

iiibcr  for  the  iiijeelion  of  fuel.  .\ll  valve.s  are  of  the 
niiisbroom  type  and  are  operated  by  rocking  levers 
niiiiinlcil  oil  (he  lyliiider  beads  by  means  of  cams  on  a 
(amshafl  runnijig  the  length  of  the  engine.  The  cam- 
'lialt  is,  however,  constructed  in  two  lengths,  and  can 
1  !■  disconnected  should  a  breakdown  occur  to  one  set  of 
Ihiee  cylinders.  The  rocking  levers  operating  the  valves, 
are  iiuuinted  eccentrically  on  a  steel  shaft  in  order  that 
their  rollers  can  be  lil'ied  ilear  nf  the  cams  when  revers- 
ing, etc.  .V  band  ulieel  conirnl-,  the  lifting  of  the  rock- 
ing levers  when  maneuvering. 

Reversing  is  simply  carried  out  by  shutting  otf  the  fuel, 
raising  the  valve-rocking  levers  clear  of  their  cams,  slid- 
ing the  camshaft  endwise,  bringing  in  another  set  of 
cams  into  action.  Then  compressed  air  is  admitted  to 
the  pistons  on  the  upstroke  through  the  starting  valve, 
thus  reversing  the  motion  of  the  crankshaft,  when  the 
liu'l  \al\('s  again  come  iiilo  opi'i-ation.  .V  small  hand- 
iiintroUed  com]>ressed-air  engine  is  used  for  carrying 
out  the  maneuvering,  but  hand  controls  are  also  fitted. 
\\'hen  maneuvering,  three  cylindei-s  are  generally  allowed 
to  I'un  on  air  until  the  other  three  lia\e  taken  up  the  load 
on  fuel,  in  reality  a  brief  operation.  When  starting, 
air  pressure  in  the  (yliiulers  is  relicxeil  by  an  independ- 
ent  le\er  holding  u|i  the  air  \al\e. 

Fuel  is  sii])])lied  to  the  injection  valves  by  means  of 
six  plunger  ])unips  to  each  engine,  the  suction  valves 
of  which  are  controlled  by  levers  from  the  control  plat- 
form, thus  the  engine  speeds  are  easily  varied,  or  entirely 
shut  off  as  desired.  The  suction  valves  are  also  con- 
trolled by  a  governor.  The  fuel  consumption  is  6.35  oz. 
or  just  short  of  0.4  lb.  per  b.h]).  ))er  hour,  or  about  5^ 
tons  per  24-hr.  day  ])er  eiiuiiie.''  I.ubrication  of  the  en- 
gines is  by  a  number  of  pumps  which  supply  the  cyl- 
inders, bearings,  etc.  Too  much  lubricating  oil  is  a 
thing  to  be  avoided  with  Diesel  engines,  and  the  con- 
sumption is  very  low.  The  water  circulating  pumps  are 
driven  off  the  main  engines  as  is  a  two-stage  coTipressor 
for  supplying  air  to  the  steering  engine.  There  are  two 
three-cylinder  Krupp  Diesel  engines  of  the  non-reversible 
four-stroke  type,  each  of  275  b.h]i.  which  drive  the  auxil- 
iary ])lant,  including  the  main  air  compressors,  which 
charge  large  steel  storage  bottles.  This  machinery  is 
arranged  at  the  forward  end  of  the  engine  room.  On  the 
trials  the  fuel  used  was  gas-oil,  but,  of  course,  much 
heavier  oil  could  be  used  if  necessary.  The  fuel-tank  ca- 
pacity is  500  tons.  Her  engine-room  staff  consists  of 
twelve  men  and  no  stokers,  as  against  24  engineers  and 
greasers  in  a  steamship  of  the  same  size. 

The  Total  Income  of  American  State  I'niTerKities  and  col- 
leges during-  1912.  is  placed  at  about  $35,000,000  in  a  recent 
bulletin  of  the  Federal  Bureau  of  Education.  These  figures 
embrace  only  the  S7  institutions  which  are  in  part  or  wholly 
supported  by  government  funds.  Of  the  above  sum  $5,000,000 
was  contributed  by  the  federal  government.  $18,000,000  by  the 
state  governments  and  the  balance  by  private  subscription. 
The  institutions  having  the  larcest  income  are  the  state  uni- 
versities of  Illinois.  Minnesota.  Wisconsin.  Michigan.  Ohio  and 
California,   and    Cornell   University   in   New   York   State. 


•This  consumption  is  higher  than  that  of  the  motor  ship 
"Selandia."  whose  two  1250-b.hp.  four-stroke  engines  to- 
gether  consume    OU    tons   per    24-hr.    day. 
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Western  (Asphaltic)  Oils  not  Effective 
Waterproofing  Agents  for  Concrete 

Some  two  years  ago  Logan  \V.  Page,  Director  of  the 
U.  S.  Office  of  Public  Koads,  anuouuced*  a  series  of 
tests,  made  by  his  office,  which  tended  to  show  that  cer- 
tain petroleum  residuiim  oils  will  mix  uniformly  with 
concrete  or  cement  mortar,  forming  what  may  be  termed 
an  emulsion,  and  that  concretes  and  mortars  thus  mixed 
with  certain  percentages  of  oil  are  "absolutely  water- 
tight under  pressures  as  high  as  40  lb.  ])er  sq.iu."  and 
■"under  low  pressures,  both  are  waterproof."  In  a  paperf 
before  the  American  Society  of  Civil  Engineers,  Messrs. 
Arthur  Taylor  and  Thomas  Sanborn,  of  Leland  Stan- 
ford, Jr.,  University,  present  the  results  of  some  tests 
which  show  that  the  watertight  properties  of  oil-mixed 
concrete  do  not  extend  to  concretes  mixed  with  the  west- 
■ern  oils  which  are  high  in  asjjhaltum.  While  Mr.  Page's 
paper  did  not  state  that  these  high  asphaltum  oils  would 
not  give  the  results  which  he  noted,  it  did  state  that  cer- 
tain specifications  (to  which  the  California  oils  would 
not  conform)  give  good  results. 

We  give  below  ilr.  Page's  specifications  and  some  ex- 
tracts from  the  later  paper.  The  main  point  to  note 
is  that  any  mineral  oil  is  not  necessarily  a  safe  or  de- 
-sirable  material  to  mix  with  concrete. 

EXTRACT  PROM  L.  W.  PAGE'S  PArER 

For  oil-mixed  concrete,  petroleum  residuum  oils  conform- 
JnK  to  the  specifications  given  below  have  been  found  to 
give   good    results   in   both   laboratory   and   service   tests. 

(1)  The  oil  shall  have  a  specific  gravity  of  not  less  than 
0.930   nor  greater   than  0.940   at  a  temperature   of  25°    C. 

(2)  It  shall  be  soluble  in  carbon  disulphide  at  uir  tem- 
perature to  at  least  99.9%. 

(3)  It  shall  contain  not  less  than  1.5  nor  more  than  2.5'* 
of  bitumen  insoluble  in  86°    B.  paraffin  naphtha. 

(4)  It  shall  yield  not  less  than  2.5  nor  more  th;in  -i'i 
of   residual   coke. 

(5)  When  240  c.c.  of  the  material  Is  heated  in  an  Eiiglir 
viscosimeter  to  50°  C.  and  maintained  at  that  temperature 
for  at  least  3  min.,  the  first  100  c.c.  which  flows  out  shall 
show  a  viscosity   of    not   less   than    40   nor   more    than    45. 

(6)  When  20  grams  of  the  material  is  heated  for  5  hours 
in  a  cylindrical  tin  dish  2'^  in.  in  diameter  by  1  in.  in 
height,  at  a  constant  temperature  of  163°  C,  the  loss  in 
weight  shall   not   exceed   2%. 

EXTRACTS  FROM  PAPER  BY  MESSR.S.  TAYLOR  AND 
SANBORN 

It  was  found,  as  stated  by  Mr.  Page,  that  the  western 
(asphaltic)  oils  will  also  readily  emulsify  with  wet  cement, 
•cement  mortar,  or  concrete,  and  can  become  mixed  so  thor- 
oughly in  the  mass  that  on  examination  with  a  reading  glass 
no  unassimilated  g-lobules  of  oil  are  visible.  The  mixture  has 
.a  rich  glossy  appearance;  the  oil,  apparently,  has  spread  it- 
self out  In  a  thin  film  enveloping  each  particle  of  sand  and 
rock.  Even  a  very  thick  oil — one  which  Is  so  viscous  that 
when  cold  It  cannot  be  poured — will  mix  and  disappear  in 
concrete  or  mortar  when  It  is  heated  and  mixed  with  hut 
.aggregates.  The  amount  of  mixing  was  found  to  be  a 
principal  factor  In  determining  whether  or  not  the  oil  Is  In- 
.<:orporated  completely  and  uniformly  with  the  other  Ingredi- 
<:nts  of  a  mortar  or  concrete.  The  consistency  of  thi'  con- 
crete or  mortar  also  governs  the  degree  of  emulslfication; 
the    wetter   the    mixture    the    better   the    oil    emulslfleH. 

The  oils  used  were  commercial  products  having  traile 
names  as  Indicated  at  the  top  of  the  next  (olMiiin. 

The  following  conclusions  are  drawn  froiii  the  nsults 
of    the    Investigations: 

1.  Oll-mlxed  concrete  containing  5,  10,  or  IS'/J  of  nil. 
by  weight  of  cement,  Is  more  permeable  under  pressuri'S 
from  20  to  60  lb.  per  sq.ln.,  than  concrete  without  the  In- 
•corporated    oil,    and    oll-mlxed    mortar   containing    10'/,.    of    oil 

•Engineering   Niws,    Oct.    12,    1911,    p.    440, 

f'Some  Experiments  with  Mortars  and  f'oneretes  Mixed 
•with  Asphaltic  Oils,"  by  Arthur  Taylor  and  Thomas  Sanborn. 
"Proceedings,"  American  Society  of  Civil  Engln<-ers,  March 
1&13.   |>.  355.     Presented   April    16,   1913. 


MECHANICAL  ANALYSIS  OF  OILS 

Baum6  Flash 

point.  Burns,      Asphaltum 

Name  gravity  deg.   F.  deg.  F.  % 

Boiler  fuel 17°  174°  42 

Richmond  Road  Oil  No.  6 13°  260°  400°  75 

Richmond  fuel 16°  210°  300°  52 

Star  fuel 24°  193°  245°  21 

Liquid  asphalt 0°.9  ...  p2 

is    more    permeable     than     plain     mortal-     under    pressures    of 
10  and    20   lb.    per   sq.in. 

2.  Oil-mixed  mortars  containing  percentages  of  oil  up  to 
25  show  slightly  les  absorption  of  water  than  plain  mortar, 
except  that  with  the  most  viscous  oils  the  water  becomes 
more  absorptive,  and  absorption  is  not  an  index  of  the  per- 
meability. The  absorption  decreases  with  the  increase  in 
the    quantity    of    oil. 

3.  The  tensile  strength  of  oil-mixed  mortar  is  decreased 
considerably  below  that  of  plain  mortar.  The  strength  de- 
creases  with   the    increase   in    the   quantity    of   oil. 

4.  The  compressive  strength  of  oil-mixed  mortars  fol- 
lows lines  similar  to  those  of  the  tensile  strength,  but  with 
a   greater   decrease    in   the   strength   with    the    quantity    of   oil. 

5.  The  strength  decreases  with  the  viscosity  of  the  oils, 
and  with  the  most  viscous  oils  it  requires  considerabl.v 
more  water  to  keep  a  mixtui'e  at  normal  consistency  than 
is   required   in    the    fluid   oil   mixtures. 

6.  The  relative  decrease  in  strength  with  the  increase 
in  the  quantity  of  oil  in  mortars  is  less  in  50  than  in  2f» 
days. 


Progress  in  San  Francisco  Transporta- 
tion Improvements 

The  Board  of  Supervisors  of  San  Francisco  recently  in- 
vited B.  J.  Arnold,  who  has  i)een  retained  to  report  on 
the  improvements  needed  in  the  entire  transportation 
system  of  the  city,  to  sum  ii]i  the  results  of  his  investi- 
gations prior  to  making  a  iiiiai  report.  In  Mr.  Ar- 
nold's absence  this  was  done  in  an  address  by  his  resi- 
dent engineer,  J.  R.  Bibbins. 

It  was  first  reviewed  how  the  deficiencies  in  San  Fran- 
cisco street  plan  and  the  tojiograpbical  difficulties  to 
reaching  the  outlying  peninsular  districts  were  respon- 
sible for  restricting  population  to  about  one-half  the 
total  city  area.  This  had  resulted  in  a  development  of 
suburban  territory  across  San  Francisco  Bay  in  the  cities 
of  Oakland,  Berkeley  and  Alameda.  Through  the  con- 
struction of  the  Twill  Peaks  Tunnel  and  other  outlets 
(.see  Enginekkincs  Nkw.s,  June  20,  p.  T.iO,3  and  Dec.  5, 
p.  1054,  1012),  the  30-miiiiite  zone  would  be  extended 
to  include  land  now  availalik'  fur  such  residential  dis- 
tricts. 

The  city's  street  railway  lines  were  held  to  be  G  years 
behind  in  extensions  so  that  it  was  necessary  to  fol- 
low some  program  for  the  construction  of  TO  miles  of  si- 
gle  track.  These  extensions  had  been  carefully  planned 
after  a  study  of  every  grade  in  the  city,  and  its  relation 
to  the  locaticiii  cil'  the  pci|uil;iticiii  and  jiossible  transit 
lines.  The  |ii'cigiMin  niM|ipi'il  ciut  calls  for  about  15  miles 
of  trac-k  to  be  biid  ]ict  year  up  to  ID'.'O,  and  from  40  to 
50  additional  ciirs  pc-r  year. 

Statistics  showed  that  the  average  inliabilant  of  San 
Francisco  |)ays  twice  as  much  for  street  railway  trans- 
portation ])er  annum  as  in  other  cities  of  this  clasa.  This 
amount  ($20  per  cajiila)  exceeds  the  taxes  atsessed  for 
iiHinicipal  government. 

The  city  has  more  than  rcgainecl  the  po))ulation  it 
liad  before  the  recent  fire  and  earllifniake.  and  the  exo- 
dus to  the  trans-bay  cities  has  cea.sed,  so  that  the  penin- 
siiliir  coinmunilles  will  <'ontimie  their  rapid  growth.  It  wan 
recommended  that  all  the  cities  fin  the  peninsula  should 
be  united  as  a  metropolitan   district    for  the  control   of 


Miiv 


K  NCI  X  !■;  I'!  in  X  (J      N  K  W  S 


9<l!l 


fiucli  matters  of  common  interest  as  transportation,  water, 
jjolice,  etc. 

Mr.  Arnold  has  i)redictcd  a  population  of  1,000,000  for 
Saa  Francisco  within  35  or  150  years.  The  purchasing 
power  of  the  city,  hased  on  its  i)resent  debt  limit,  will 
not  keep  pace  with  the  necessary  investment  for  trans- 
portation facilities;  and  the  disparity  is  so  great  that, 
even  were  the  city  now  entirely  free  from  debt,  it  would 
require  about  one-third  of  tiie  city's  entire  bonding  power 
c'ontinually.  This  point  proves  the  necessity  of  encourag- 
ing the  investment  of  private  capital  in  street  railways 
unless  the  city  can  raise  its  debt  limit.  The  possibility  of 
assessing  on  the  cost  of  real  estate  traction  extensions 
was  mentioned. 

It  was  reported  that  the  tratiic  manager  of  the  Panama 
Pacific  Exposition  has  conllrnied  the  ideas  of  Mr.  Arnold 
on  the  facilities  needed  for  this  project.  The  expected 
peak  load  of  50,000  passengers  per  hour  exceeded  the 
total  outbound  traffic  from  the  business  section  during 
the  evening  rush  hours.  Principal  among  the  features 
of  any  plans  proposed,  uninterrupted  and  rapid  service 
should  be  provided  during  the  most  congested  periods  by 
leaving  a  free  way  for  vehicles  to  pass  between  cars  and 
any  vehicles  standing  along  the  curb. 


such  a  plan  it  was  held  that  both  tangible  and  intangible 
values  would  be  retired  by  the  company,  adequate  ser- 
vice would  be  continuously  secured,  extensions  would  be 
built  as  required,  the  lines  would  be  continuously  main- 
tained at  the  highest  standard,  and  the  city  could  take 
over  the  proj)crty  when  ready  to  do  so  at  far  less  cost 
than  it  could  build  an  entirely  new  system. 

Collapse  of  a  Large  Steel  Pipe 

A  steel  pipe,  14  ft.  in  diameter,  ((iiiiiccling  two  reser- 
voirs of  the  Balleville  Hydroelectric  Co.,  near  Fremont, 
Ohio,  recently  collapsed,  while  being  filled  with  water. 
The  views  herewith  show  the  nature  of  the  failure  and 
give  some  idea  of  the  construction  and  arrangement  of  the 
pipe.  Examination  of  the  design  shows  that  the  pipe  was 
entirely  inadequate  to  withstand  the  distorting  effect 
of  the  weight  of  water  contained  in  the  ])ipc,  and  that 
it  was  bound  to  fail. 

The  construction  of  the  pipe  is  described  in  Power  of 
Mar.  18,  1913.  The  pipe  sheet  was  -,%  in.  thick.  The 
individual  rings  were  6  ft.  8I/2  in.  long,  and  over  the 
Joints  were  stiffening  rings,  each  consisting  of  one 
Gx4.\-';{<-in.  angle  (presumably  with  G-in.  leg  outstanding). 


Figs.  1  axd  2.  Two  Vikws  of  Collapsed  14-Ft.  Steel  Pipe  at  Balleville,  Ohio 


In  comparing  types  of  cars,  the  new  municipal  equip- 
ment (Geary  St.  line)  was  held  to  combine  comfort 
with  capacity,  quick  loading,  and  increased  safety.  This 
type  of  ear  can  accommodate  double  its  seating  capacity, 
or  a  maximum  of  100  to  110  passengers,  without  in- 
terfering with  passenger  movement.  It  was  held  that 
the  present  equipment  of  the  United  Railroads  could 
be  improved  25%  by  modifications  in  platform  arrange- 
ment such  as  the  removal  of  bulkheads,  straightening  of 
guide  railing,  and  the  conversion  of  earlier  types  into 
prepayment  forms. 

Much  of  the  congestion  around  the  city  was  found  to 
be  due  to  slow  loading  on  Market  St.  and  at  the  ferry, 
and  to  inadequate  terminal  facilities. 

It  was  reported  that  the  inner  tracks  of  the  four-track 
system  on  Market  St.  had  about  reached  their  capacity, 
so  that  future  additional  traffic  must  be  diverted  from 
this  street  and  loops  and  subterminals  provided  else- 
where in  the  vicinity  of  the  ferry.  The  use  of  tandem 
stops,  with  two  cars  crossing  intersecting  streets  together, 
had  already  produced  improvement. 

The  adoption  of  a  resettlement  plan  with  indetermi- 
nate franchises,  as  exemplified  in  Chicago  Charter 
Amendment  34,  was  urged  for  the  ultimate  organization 
of  transit  facilities  in  San  Francisco.    In  accordance  with 


These  angle  rings  were  spliced  at  the  horizontal  diameter 
iiy  splice  plates  15  in.  long. 

The  pipe  was  supported  every  14  ft.  along  its  length 
by  two  concrete  piers  2x2  ft.,  spaced  6  ft.  apart  trans- 
versely, capped  with  steel  shoes. 

When  the  pipe  was  about  full,  a  length  of  some  600 
ft.  collapsed  in  the  way  the  views  show,  starting  at  a 
point  300  or  300  ft.  below  the  headgate.  The  angh- 
stiffening  rings  broke  at  the  splice  on  the  horizontal 
diameter  and  the  outstanding  legs  buckled  at  the  top 
of  the  pipe. 

The  pipe  is  about  3000  ft.  long,  extending  along  the 
west  bank  of  the  river.  It  is  required  to  carry  only  a 
small  hydrostatic  head.  The  power  plant  which  it  sup- 
plies is  equipped  to  generate  6000  kw.  from  the  flow  of 
the  Sandusky  Hiver,  stored  by  a  dam  at  Balleville,  about 
three  miles  above  Fremont. 


The  River  Harliors  of  Europe  are  the  subject  of  a  report 
just  submitted  to  the  City  Planning  Commission  of  Pitts- 
burgh by  its  consulting  engineer.  Kenneth  C.  Grant.  Mr. 
Grant  spent  the  summer  of  1912  studying  the  principal  water 
terminals  on  the  chief  rivers  of  Europe.  His  report  to  the 
Commission  includes  plans  and  recommendations  for  the  de- 
velopment of  the  Pittsburgh  waterfront  along  the  Mononga- 
hela  and  Allegheny  Rivers  to  secure  the  combined  ends  of 
flood   protection    and    terminal   facilities. 
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An  Articulated  Street    Car 

The  Boston  Elevated  Ky.  Co.  has  two  articulated  sur- 
face cars  of  the  type  shown  in  Fig.  1  in  service  on  a 
crosstown  line,  which  lies  almost  entirely  within  a  resi- 
dential district,  containing  a  few  small  shops  and  a  num- 
ber of  schools  and  halls.  There  were  several  transfer 
points  on  this  line  and  these  cause  a  heavy  short-haul 
traffic.  It  was  thought  possible  to  design  a  car  which 
would  hold  as  many  people  as  the  standard  cars  of  the 
com])any  and  still  run  on  narrow  streets  and  around  sharp 


ing  his  fare,  has  to  take  a  second  step  of  10  in.  to  ap- 
proach either  riding  section.  The  second  platform  be 
then  stands  on  has  a  rise  of  2  in.  between  its  outer  edge 
and  the  final  step  up  (5  in.)  into  the  car  proper.  On 
the  ends  of  the  old  frames  are  fastened  the  bolster  shown 
in  Fig.  3,  and  this  has  rollers  on  which  the  bearing  plato 
of  the  intermediate  frame  rests.  The  channel-section 
center  sills  of  this  frame  drop  below  the  bolster-frame 
level  and  carry  the  side-sill  angles  through  three  chan- 
nels, resting  on  the  bottom  flange,  held  in  place  with  re- 
inforcing plates  and  stiffened  with  diagonal  angles. 
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curveH  without  objectioiiabh'  overhang.  The  (icsigiicrs 
Hought  to  find  some  use  for  the  1  tdO  odd  small  lars 
which  the  company  possessed,  aiul  considerations  of  con- 
vciiience  and  safety  to  eiileriiig  passengers  also  bail 
weight. 

As  is  evident  from  Fig.  1,  one  vestibuii-  and  i»hit- 
form  were  removed  from  two  of  tlie  old  '<JO-ft.  closed  cars 
which  were  then  connected  by  an  intermediate  section  to 
form  a  single  unit  62  ft.  10  in.  long  over  bum|)ers.  The 
car  shown  has  the  intermediate-section  floor  II  in.  nliove 
the  roadway  giving  a  "sleplnss"  exterior  design.  .\s  may 
be  ."er-n  from  Fig.  2,  the  entering  passenger,  after  (!e|)osil- 
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trMlicrs   IVoiii    tlic  renter  seetion.   IimM'  a    li(iri/.<iiit:il    liiii;,^e 
iind  ^(•^t  nil  llie  renter  seel  ion  roof. 

The  eonduetor's  statidii,  (if  ediii'se,  is  on  tlie  ct'iitor  see- 
tion. Xuar  the  i'are  ho\  are  |iiisli-l)uttons  frovcrning 
hells  in  tile  front  and  rear  vestihules  to  signal  tlu'  moior- 
nian  in  whiehever  end  iiii])])ens  to  1)0  forward.  In  the 
eeiiler  .seetion  are  four  r)00-\vatt  eleetrie  ear  heaters.  All 
passciigers,  of  eour.se,  have  to  enier  hy  the  ei^nter  .see- 
tion. hut  the  iias.sengers  in  the  forward  .si'etioii  leave 
through  the  I'oiir  vestihule  doors  whieh  are  o|ieni'd  liy 
the  niottn'nian.  A  folding  step  drops  with  the  o|ie:iing 
of  the  vestihule  doors.  The  e;ir  has  senii-aiiloni;itii-  air 
hrakes  with  an  eniei'geiuy  \al\e  at  the  eoiiilueloi-"s  sta- 
tion. The  eeiiter  chiors  arc  operated  hy  ciunpri'ssed-air 
cylinders  near  the  roof  in.stead  of  at  the  llooi-  as  i.-  eoni- 
iiion.  The  company  reports  that  the  average  hoarding 
and  leaving  time  on  these  ears  is  ahoul  V'  see. 


The  Westinghouse-Leblanc   Water 
Vapor    Refrigerating  Machine 

By  H.  J.    Macixtiuk* 

Mechanical  refrigeration  has  shown  great  progress  in 
tlie  last  decade  and  now  is  used  in  almost  every  industry 
where  rapid  cooling  is  required.  \  number  of  refriger- 
ants have  been  used  for  mechanically  securing  low  tem- 
peratures, lu  the  early  days  air  was  employed,  the  ap- 
proximate adiabatic  e.vpansion  of  which  gave  the  de- 
sired low  temperature.  The  air  machine,  however,  is 
bulky  and  has  a  low  efficiency  so  that  recourse  is  madi; 
to  the  use  of  a  vapor  of  suitable  boiling  temperature. 
Of  the  number  of  theoretically  possible  refrigerating  va- 
pors carbon  dioxide,  sulphur  dioxide  and  ammonia  alone 
are  used ;  the  last  being  the  favorite  in  America. 

In  America,  ammonia  is  employed  for  about  95%  of 
the  total  refrigeration,  whereas,  in  England,  France  and 
Germany,  carbon  dioxide  is  u.sed  to  a  much  greater  ex- 
tent. Refrigeration  on  board  ship,  ill  mines,  hotels  and 
other  confined  quarters,  where  the  liberation  of  a  nox- 
ious gas  would  be  serious,  makes  the  problem  of  select- 
ing an  appropriate  refrigerant  of  even  greater  impor- 
tance. Xone  of  the  three  vapors  mentioned  are  innoc- 
uous to  man,  although  carbon  dioxide  is  most  nearly  so 
However,  the  pressures  carried  with  this  last,  frequently 
]i)l)0  to  1200  lb.  per  sq.  in.,  are  excessive  and  explosions 
are  not  unknown.  This  danger  is  recognized  in  the 
French  na\7,  which  has  limited  the  size  of  the  uni's 
used  in  their  ships.  The  F.  S.  Xavy  is  still  using  a  dense- 
air  machine  which  carries  a  suction-line  pressure  of  65 
lb.  gage,  the  gas  being  used  continuously,  but  these  ma- 
chines are  never  built  in  any  but  very  small  sizes  and 
trouble  due  to  freezing  of  the  lubricating  oil  is  encoun- 
tered daily. 

The  most  logical  medium  to  use,  the  one  costing  least 
and  the  one  which  would  be  perfectly  harmless,  is  water 
vapor.  The  difficult  problem  here  is,  however,  in  car- 
ins  for  the  vast  increase  in  the  specific  volume  of  steam 
at  low  temperatures;  at  50°  it  is  1702,  at  40°  it  is  3438, 
and  at  33°  it  is  3294  cu.ft.  per  lb.  of  steam.  If  a  com- 
pressor with  a  piston  were  used  for  compressing  the  vapor 
the  necessary  displacement  of  the  machine  per  pound  of 
vapor  would  have  to  be  absurdly  great.     Fortunately,  the 


sariii'  end  may  lie  obtained  with  high-speed  rotary  ap- 
jiaraliis.  <ir  its  eipiivaleiit,  as  is  shown  in  the  design  of  tin; 
West  i nghou.se- LeUla lie  water-|)ower  iiiaehine. 

The  accompanying  figure  shows  diagrainiiiatieaJly  the 
arrangement  (d'  this  niaelnne.  .\t  A'  are  the  refrigerating 
coils  which  may  he  arranged  to  carry  the  cooling  agent 
within  Ihein  in  the  usual  manner,  or  to  allow  the  brine 
or  cold  water  to  fall  in  the  form  of  a  spray  in  contact 
with  the  air  to  he  eooh'd.  In  the  latter  case  some  mois- 
ture is  absorhed  liuni  the  air,  whieh  jiartially  neutralizes 
the  loss  of  \a|M]i'  in  ihe  e\aporating  chamber  A.  TIk; 
warm  hriiie  now  passi^s  into  the  reservoir  /.*  which  is  sub- 
ject to  atmosphiTii-  pressure,  ami  is  then  siithoned  into 
the  evaporator  .1,  int(]  wliieli  it  falls  in  the  form  of  a 
fine  spray,  after  lia\ing  passeil  the  piM'forated  plate  il. 
The  jet-condenser  chamber  is  at  (',  the  condensing  water 
coming  in  from  the  cold-water  sujiply  /  through  a  per- 
forated plate  e  at  the  to])  of  C.  The  condensing  water 
and  condensate  are  removed  by  means  of  a  turbine-type 
puni])  G  and  the  air  and   water  vapor  by  means  of  tlu^ 
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rotary  ])unip  with  water  jiistons  at  F  and  ./.  A  vacuum 
of  1  lb.  absolute  may  be  obtained  at  C  with  cooling  water 
of  usual  temperature,  and  in  order  to  obtain  ^V  ]K)und 
absolute  in  A  (corresponding  to  an  evaporating  tempera- 
ture of  28-30°  F. )  work  must  be  done  on  the  vapor 
from  .1  to  compress  it  to  the  pressure  in  C.  This  is  ac- 
complished by  means  of  the  ejector  cones  Q.  through 
which  steam  passes  at  high  velocity,  dragging  with  it 
the  vapor  evaporated  in  A.  Either  high-pressure  or  ex- 
haust steam  may  be  used,  and  in  the  latter  case  the  elec- 
tric motor  M  is  replaced  by  a  small  steam  turbine,  and 
the  pipe  b  conveys  the  exhaust  to  the  chamber  B.  As 
.shown,  all  the  pump  motors  are  on  the  same  shaft.  The 
level  of  the  reservoir  D  is  maintained  constant  by  means 
of  some  kind  of  float  and  valve,  which  admits  water 
at  the  temperature  of  the  supply  /. 

So  far  in  America,  this  machine  is  in  but  an  experi- 
mental stage :  its  actual  use  has  been  confined  to  marine 
work  abroad  for  the  mo.st  part,  a  large  number  of  in- 
stallations having  been  made  in  the  French  Xavy.  For 
stationary  work,  however,  its  possible  applications  are 
many,  and  there  is  every  reason  to  believe  that  it  will 
soon  become  more  widely  known.     Although  temperatures 
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of  32°  F.  aud  lower  may  be  obtained,  its  special  sphere 
of  usefulness  is  for  temperatures  of  from  35°  to  50°. 
With  these  latter  temperatures,  the  economy  is  high, 
being  about  400  B.t.u.  of  refrigeration  per  pound  of 
steam  supplied  to  the  ejectors,  whereas  only  about  200 
B.t.u.  is  obtained  at  a  refrigerating  temperature  of  25° 
F.  As  air  cooling  in  auditoriums,  banks,  hotels,  choco- 
late factories,  etc.,  seldom  requires  temperatures  lower 
than  50°,  and  as  the  installation  has  no  element  of  daai- 
.irer  on  account  of  the  harmless  refrigerant,  a  field  will 
probably  soon  open  for  it  along  these  lines. 

So  far  little  information  is  available  about  the  space 
required,  but  it  will  not  be  greater  than  that  necessary 
for  the  ammonia  compressor  and  condenser.  The  de- 
sign is  so  simple  that  the  first  cost  will  be  small  and,  for 
the  uses  cited,  no  brine  should  be  necessary  as  the  tempera- 
tures are  safely  above  32°  F.  There  is  no  practical  limit 
of  size  to  this  machine,  the  largest  in  Europe  being  about 
350  tons,  and  in  America  about  200  tons  of  refrigeration. 

In  comparing  the  relative  efficiencies  of  the  water- 
vapor  and  ammonia  machines,  only  approximate  values 
can  be  given,  as  too  many  specific  factors  come  in  for 
a  general  statement.  Roughly  the  horsepower  of  the  am- 
monia compressor  per  ton  of  refrigeration  varies  from 
0.5  to  1.2  or  more  which  would  correspond  to  from  15 
to  30  lb.  of  steam  per  ton  of  refrigeration  or  to  from 
about  300  to  600  B.t.u.  per  ton  per  minute,  a  value  which 
is  nearly,  if  not  quite,  the  economy  of  the  water-vapor 
machine.  Considering  ( 1 )  that  the  modern  small  im- 
pulse steam  turbine  and  centrifugal  pump  may  be  run 
for  days  without  attention,  the  cost  of  maintenance  aiul 
operation  being  reduced  accordingly,  and  (2)  that  the 
element  of  danger  is  lowered  to  a  minimum,  then 
this  water-va])or  machine  would  seem  to  compare  favor- 
ably in  economy  witii  older  types  of  refrigerating  ma- 
chines. 


The  Malnr  Public  I'tlllty  l^aw,  recently  passed  and  siKned 
by  the  Kovernor,  abonshi-s  the  present  Board  of  Railroad 
Commissioners  and  the  .State  Water  Storage  Commission. 
There  will  be  Instead  three  commissioners  to  be  appointed 
by  the  governor  with  the  advice  and  consent  of  the  Council. 
The  salary  of  the  chairman  Is  to  be  $5000  a  year  and  that 
of  each  other  member  $4500.  The  first  chairman  will  hold  office 
tor  seven  years,  and  the  other  members  respectively  for  five  and 
three  years:  appointments  after  the  first  board  are  to  be  for 
sfven  years.  The  commission  is  given  authority  over  rail- 
ways and  electric  railways,  express  companies,  gas,  electric 
light  and  power  companies,  telephone  and  water  companies, 
etc.  The  right  to  require  boo)<s,  records  and  witnesses  i.s 
given,  and  corporations  are  required  to  furnish  such  in- 
formation as  Is  necessary.  Uniform  accounts  are  Imposed 
under  the  prescriptions  of  the  commission.  Schedules  of 
lates  are  to  be  filed  and  such  ones  as  the  commission  orders 
are  to  be  printed  and  opened  to  public  Inspection.  Unreason- 
able preferences  or  rebates  are  prohibited,  and  competition 
in  utilities  is  prohibited  except  where  the  commission  deems 
the  second  one  a  public  convenience  and  necessity.  The  com- 
irlHslon  has  power  to  make  physical  valuations  of  property 
and  authorize  the  issue  of  stocl<H,  bonds  and  notes;  no  such 
ividences  of  Indebtedness  can  be  issued  without  the  commis- 
Hlon's  permission.  Selling,  leasing  or  mortgaging  public- 
utility  property  and  acquiring  the  stocl<  of  other  companies 
Is  not  permitted  without  commission  sanction.  Accidents  arc? 
lo  be  reported  and  the  commission  Is  to  investigate  and  mai<e 
such  recommendations  as  seem  reasonable.  The  law  fixes  Ih'' 
details  of  procedure  In  connection  with  complaints  Ijefore  the 
•  ommlsslon.  The  burden  of  proof  Is  placed  on  the  party  ad- 
verse to  the  commission  or  seeldng  to  set  aside  a  commls- 
slon  order.  Appeal  to  the  courts  Is  provided  on  questions  of 
law. 

The  governor  has  appointed  the  following  members:  L.  U. 
neasy.  of  Har  Harbor  (Chairman),  VV.  H.  Skelton,  of  I^uwls- 
lon,  and  Joseph  Williamson,  .Ir.,  of  Augusta.  They  are  all 
lawyers    with    experience    in    corijoratlon    wurk. 


A  Rational  Culvert  Formula 

By  W.  W.  Horner* 

The  following  formula  for  culvert  size  is  based  on  the- 
data  used  in  sewer  design  in  St.  Louis. 

Rainfall — The  rainfall  curve  for  St.  Louis  as  used 

by  the  Sewer  Department   (described  in  Engineering 

Xicws,  Sept.  29,  1910,  p.  326)  was  expressed  by  the  for- 

56 
inula   7   =  ,,  ,    -,„«■;•  where  /  is  the  rate  of  rainfall   in 

iiK-hes  per  hour  and  t  is  the  duration  of  the  downpour 
in  minutes.  The  runoff  in  cubic  feet  per  second  per  acre 
was  shown  graphically  and  is  the  product  of  values  of  / 
for  any  certain  time  by  a  coefficient  f  (also  a  function  of 
the  time)  the  values  of  which  were  fixed  arbitrarily, 
using  the  best  experimental  data  then  available. 

For  use  in  the  culvert  design,  the  rainfall   curve  was 

slightly  changed  to  fit  the  sinaplrr  fornnila  /  =    —7 ,   and 

the  value  of  /)  was  taken  as,  \i  =  (1.2/ i.      The  runoff  per 
6 


acre  is  then  }il 


/' 


X'alues  iif  /.  [I  and  p]  for  cer- 


ilucs  (>r  /.  as  conii)utcil  hv  this  formula,  are  showii  be- 


h,v: 


I.  inches 

pi.  cu.ft. 

per  hour 

P 

per  sec.  per 

8.5 

0.30 

2. 55 

5.4 

0.36 

1.95 

4.0 

0.40 

1.60 

3.2 

0.42 

1.35 

2  3 

0.47 

1.08 

1.7 

0.52 

0.88 

1.4 

0.56 

0.78 

1.03 

0.62 

0.64 

0.82 

0.66 

0.54 

0.61 

0  73 

0.45 

These  values  of  /  ajjproxiinate  closely  those  given  by 
the  al)Ove-ineiitioned  rainfall  curve  for  St.  Louis,  and 
should  hold  for  Central  Mississippi  Valley  conditions. 
The  values  of  p  are  slightly  high  for  open  agricultural 
country  on  moderate  slopes  and  normal  soil  conditions; 
I  hey  are  too  high  for  loose  sandy  soil  and  too  low  for 
hard-packed  clay. 

DiciiiVATiON  OK  CuLVKirr  FoiiMiTLA — It  was  decided 
I  hat  the  culvert  formula  should  be  expressed  in  terms. 
I  if  the  drainage  area  A  in  acres,  the  length  of  water- 
course L  in  feet,  and  the  average  s!()])e  of  the  stream 
lied  N  ill  rate  of  graile  (total  fall  divided  by  length  of 
si  ream ) . 

To    attain    this    result,    the    following   c(|uations    were 


Tlir  tiihil  nni'if  Q  =  Apf 


C,  .1 
7^ 


(1> 


Assume  the  cross-section  of  tlu'  channel  to  he  a  semi- 
circle of  radius  r,  the  channel  being  at  all  points  along 
the  stream  just  sufficient  to  carry  the  flow.  Using  the 
exponential  formula  for  flow  of  water  V  =  C/?""  -S'<»" 
ill  the  siin]»li(ied   form    V  =   CA''  ,S''     where  R  will   bo 

-  anil  ('  is  taken  as  sii  (I'm-  fairly  uniform  natui'al  cliaii-     i 

ncis). 

and 

Q  =  7f^.r,nSi  (3> 

If  the  value  of  Q  is  taken  as  the  Int.-ij   nmnir  at   the  cul- 
vert, then  V  is  the  velocity  al  Unit  point. 


r  =  .-id.ii  ,-'  ,S'i 


(2> 


Mav    1.    191.T 


!•:  N  (;  I  N  I-:  v:  n  i  n  (i    x  !■;  w  s 


<ii:! 


Tlu'  iiu'iui  velocity  of  tlio  whole  stream  length  is  a»- 
suiiu'd  to  1)1!  two-thirds  of  tiic  outlet  velocity,  or   l'„,  = 
nf;  and  the  time  (in  minutes)   of  flow  from  the  upper 
end  of  the  watercourse  to  the  culvert  will  he 
L         S    L    _    L 
2  (50  F 


t  = 


40  F 


60F;» 

From  these   four   formulas   the   rccpiirt'd 
may  be  determined.     Elimiiuitinj,'  ;■  from 

ijives 

78.5  r-* 

(5U)*'S^ 
1'  from   (4)  and   (5)  {>-ive8 
78.5  Z* 


(•i) 


culvert 
(■.')    ami 


Q  = 


Kliminatins 


l^limiiiatim;  /  I'l 

(Q) 


^       (2000)4^^^3 
m   ( 1 )  and   (0)  jji'^'t''^ 


78.5  /.■• 


or  a]ii)roximately 


Q  =  :52(i 


Q  =  --ViO 


area 

(;i) 


(') 


,S'S 


■uhic  feet 


This  is  the  total  runoff  of  the  viill(>y,  (ir  1 
water  to  be  carried  through  the  mlxert,  in 
srcond. 

If  the  cidvert  is  laid  on  approximately  the  same  g'rade 
as  the  stream,  and  the  approach  is  well  designed,  it 
may  be  assumed  that  the  velocity  through  the  culvert  is 
the  same  as  that  in  the  stream  immediately  above. 
Then  if  a  is  the  area  of  culvert  opening  in  square  feet, 
((   V  =  Q.  or   (from   (5) 

and  s\ilistit\iting  Q  from   (  7  ) 


>r  a]i]iro\imately 


a  =  4.5 


=  4.5 


1 


(i>) 


In  actual  practice,  the  values  ol'  L  and  N  are  as  easily 
obtainable  as  that  of  the  acreage  A,  either  from  contour 
maps  or  from  actual  traverse  of  the  watershed,  and  these 
values  add  greatly  to  the  flexibility  of  the  formula. 

For  approximate  work,  values  of  S  may  be  taken  as 
11.005.  0.01,  0.015,  0.02  and  0.04  (that  is,' 5,  10,  15.  20 
and  50  feet  per  thousand),  corresijouding  to  slopes  from 
\ery  flat  to  steep. 


Then  for 


,S'  =  0.005 


0.01 


=  13.fl    -, 


a  =  11. 


0.015 


0.02 


0.04 
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L 
L 
L 


in.  4^.- 


)' 


Also  1j  nuiy  be  reduced  to  a  finiction  of  A  by  assum- 
ing the  shape  of  the  valley,  or  ratio  of  length  to  breadth; 

thus  if  the  area  is  a])|)roximately  square,  2'i~^?n  ~  •^.  '"■ 
L  =  208  /U;  for  S  =  0.005,  a  biH'omes  l.:j  .4'*  or  aj)- 
jiroximately  a  =  1..1  ,1';  for  length  twice  the  width  of 
the  valley  rt  =   1.11  .li. 

In  general,  the  rdrinuhi  may  he  written  <i  =  (' A^. 
\'alues  (if  ('  fur  vai-ious  slupcs  and  various  ratios  of 
length  to  width  of  the  drainage  area  are  tabulated  be- 
low : 

VALUES  OFC  IN  KOHMUI.A  A  =C  Al 
0  Ol 


Slope  S 

0.001 

0  oor 

I,=    w 

1   76 

1.32 

L  =  2w 

I  .W 

1    14 

L  =  3w 

1  30 

1   04 

I.  =  5w 

1.24 

0.93 

L  =  10w 

1.06 

0.80 

0  Ol.'j 

»).02 

II  04 

1.0(1 

I   00 

0  87 

0.91 

II  H« 

0  7.'> 

0.K3 

0  79 

0  69- 

(i.7r, 

(1  71 

0  02 

II  114 

II  01 

0  r,3 

t    of       1 
per 


In  the  preceding,  the  cruss-.section  of  the  high-water 
channel  was  assumed  to  be  a  semicircle.  The  error  in 
this  assnmi)tion  will  not  be  great  where  the  slope  of  the 
stream  is  1%  or  more,  as  such  watereour-ses  usually  have 
(oinpact  seetion,s  and  are  not  subject  to  overflow  to  any 
great  extent.  For  flat  grades,  however,  the  cross-section 
at  high  water  usually  consists  of  a  small  channel  flanked 
by  wide  overflow  areas  in  which  the  velocities  are  low, 
and  the  mean  velocity  may  possibly  be  as  much  as  25% 
ess  than  that  given  by  equation  (2).  Assuming  such 
condition,  for  example  a  flat  triangular  channel  having 
a  width  ten  times  the  depth,  it  is  found  that  the  dis- 
charge a  would  be 

I 


V  =  271 


Si 


or  about   16%  le.ss  than  that  of  the  formula,  while  the 
required  culvert  area  w^ould  be 

JV- 


5.3 


or  1S%  greater  than  the  value  of  equation  (0). 

In  general,  wdien  applying  the  formula  to  channels  on 
very  flat  slopes  and  subject  to  overflow,  the  values  of 
the  constant  C  in  the  table  .should  be  increased  10%  to 
15%. 

It  should  be  noted  also  that  the  discnssion  assumes 
the  velocity  of  the  stream  above  the  culvert  to  continue 
through  the  opening,  and  it  is  important  that  the  shape 
of  the  culvert  shoiild  api)roximate  the  cross-section  of 
the  stream  and  that  well  designed  wing  or  approach 
walls  be  used  in  order  to  prevent  disturbance  to  flow,  or 
eddy  action,  as  far  as  possible.  Where  this  is  not  prac- 
ticable, as  in  the  case  of  shallow  channels,  the  values 
in  the  table  should  be  regarded  as  minimum,  and  the 
area  of  the  opening  increased,  or  else  it  must  be  permis- 
sible that  the  water  level  of  the  stream  rise  above  the  top 
of  the  culvert  in  order,  in  acquiring  the  head  necessary,  to 
overcome  that  lost  in  change  of  section. 


Property  Owners  on  n  I^uliiic  Hljcrhnray  cannot  be  com- 
pened  to  pay  for  a  pavement,  if  the  pavement  is  notorious- 
ly unsatisfactory,  according:  to  a  recent  decision  in  an  Okla- 
homa court.  The  cases  decided  were  those  of  three  citizens 
of  the  city  of  Bartlesville,  who  succeeded  in  obtaining  a 
permanent  injunction  against  the  city  to  prevent  the  collec- 
tion of  assessments  for  an  asphalt  pavement  in  Johnstone 
Ave.  It  is  claimed  that  the  surface  of  the  pavement  camo 
off  a  few  weelis  after  it  was  laid,  and  the  taxpayers  re- 
fused to  meet  further  assessments.  The  city's  motion  fci  a. 
new   trial   was   overruled,   and   the   injunction  was  sustained. 
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An  Installation  of  Freight-Handling 
Machinery  for  Increasing  Dock 


Capj 


T^ 


)acity' 

An  overhead  freight-handling  system  has  been  recenHy 
installed  at  one  of  the  dor-ks  and  storehouses  of  the 
Xew  York  Dock  Co.,  in  Brooklyn.t  Here  is  a  six-story 
brick  structure  211x68  ft.  which  is  used  solely  for  sort- 
ing and  storing  export  and  import  cargos.  The  freight  i.^ 
what  comprises  the  usual  miscellaneous  ocean  burden. 
with  every  kind  and  size  of  box,  barrel,  keg,  crate,  bale 
flask,  .«ack,  and  even  metal  bars  and  sheets.  It  has  to  be 
carried  directly  to  and  from  lighters,  wagons,  truck.'^ 
and  railway  ears,  as  well  as  into  and  out  of  storage  build- 
ings. 

The  equipment  noted  consists  of  a  single-runwa> 
bridge  on  the  adjacent  wharf  extending  to  the  ware- 
house; two  I-beam  (15-in.)  tracks  through  this  ware 
house;  a  double-runway  bridge  over  railway  tracks  to  a 
freight  hou.«e,  and  two  traveling  hoists.  The  wharf 
bridge    ( Fig.    1 )    extends   from   the   warehouse   door   to 


ft.  radius.  The  wheels  travel  on  the  lower  flange  of 
the  I-beam,  and  two  wheels  of  each  truck  are  driven 
through  spur  gears  by  the  travel  motors.  The  hoisting 
motor  is  carried  on  the  main  trolley  frame  and  geared 
to  two  drums.  There  is  a  two-part  hoisting-  cable  for 
each  drum  and  these  carry  an  intermediate  frame  through 
sheaves  as  shown  in  the  accompanying  figure.  The  limit- 
ing height  of  hoist  is  30  ft.  The  hoisting  speed  is  50 
ft.  per  min.  loaded,  or  120  ft.  empty.  The  travel  speed 
varies  from  450  ft.  per  min.  loaded  to  550  empty.  Me- 
chanical and  solenoid  brakes  control  the  hoist  loads.  Di- 
rect current  at  220  volts  is  obtained  through  spring  and 
wheel  collectors  running  on  wires  strung  along  the  tracks. 
Current  is  purchased  from  tlie  local  electricity-supply 
company. 

For  gathering  miscellaneous  freight,  there  are  12  two- 
ton  trucks  (Fig.  2)  with  two  10-in.  ball-bearing  wheels 
at  one  end,  and  two  two-wheel  swivel  casters  on  the 
other  end.  At  each  end  is  a  steel  frame  to  hold  in  the 
load,  with  a  hook  plate  fur  hoisting.  Each  truck  is 
Si/yxai/^   ft.   over  ail.  and   can   easily   i)e   pushed   around 


En;.  J.    WiiAUF  Ij];ii>(;i:  wiiii  Uisivc  Ai-iiox  foi; 
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the  dock  face,  76  ft.,  spanning  two  railway  tracks  and 
the  wharf.  At  the  end  is  a  rising  apron,  with  I-I)cam 
track,  which  can  be  lowered  after  a  lighter  has  docked 
so  that  the  trolley  hoists  may  be  run  out  over  the  deck  lor 
loads. 

The  track  from  tiu'  wharf  l)ridir",  runs  into  llic  sec- 
ond story  of  the  warehou.se  and,  just  inside,  branches 
into  two  tracks  with  a  switch  worked  by  iiand  chains 
from  the  floor.  Thes(?  two  suspended  tracks  run  to  the 
rear  of  the  building,  turn  to  the  right  past  an  elevator 
and  leave  the  building,  passinsr  on  a  structural  liridge  lO-'J 
ft.  long,  over  a  railway  yard  (Fig.  2)  to  a  freight  house. 
This  bridge  is  supported  on  two  shear  legs  and  the 
freigiit-house  roof. 

The  trolley  hoists  have  a  capacity  of  2Vi  tons.  Kacli 
lia.s  two  four-wlieel  trucks  swiveled  to  take  curxes  of  15- 

•From  Information  furnished  by  the  Brown  HulstlnK  Mn- 
chlncry   Co..    Clcvplanrl,    Ohio. 

tThlii  company  haH  tlofk*  alonit  about  2%  mllpu  of  the 
Brooklyn  Hhori-  of  Ni-w  York  Bay  with  nomo  300  aorca  of  land 
for  wurihouHPH  and  railway  traokH.  Thi-  company  has  Ita  own 
trackH  aloiKf  lb<-  wali-r  front  and  to  thi-  warohou«c-g,  unlnr 
dlnkiy  locomotlvcM  for  bandlliiK  th«-  cara.  Thi-  only  connec- 
tion with  Ihc  varloim  tran»|iortatlon  Ilni-K  Ih  by  car  llKhtera 
and  a  ferry  Hllp.  Ijirife  Ht<-amerH  may  dock  at  27  piers  on 
which  the  railroad  tracka  do  not  run.  ho  that  tho  freight  has 
to   be   handled    by   lltehterK   or   WHKona. 
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when   fully   loaded.      For  carrying   bars   and    ])lates   the 
intermediate  hoisting  frame  carries  a  center  hook. 

Ocean  steamers  dock  at  the  various  piers  and  unload 
to  piers  and  lighters.  On  the  piers,  this  freight  is  dis- 
tributed by  hand  trucks.  The  loaded  lighters  are  towed 
under  this  equipment  (as  in  Fig.  1 )  and  the  freight  cnr- 
rieil  to  the  freight  house,  if  fur  land  transfer,  or  to  the 
warehou.se,  if  for  resiii|)nicnt  liy  ualcr.  Lighters  and  ves- 
sels are  also  loaded  by  a  icM'Isc  process.  In  the  ware- 
house, the  trolleys  work  in  connection  with  an  elevator 
and  a  chute  for  distributing  and  assembling  freight. 
When  a  trolley  leaves  a  triiik  load,  it  jticks  up  another 
truck  without  wailing  for  unloading  and  loading. 

While  this  plant  is  not  yet  running  to  full  capacity,  it 
has  already  replaced  12  laborers.  There  are  claimed  (1) 
a  greater  promi)tne8s  in  shipments,  with  decrease  in  _ 
dcmurragi-  costs;  (8)  elimiinilion  of  wagon  congestion  m 
about  this  dock,  and  (3)  50%  reduction  in  cost  of  hand- 
ling freight.  The  equii)meiit  shown  was  built  by  the 
lirown  Hoisting  Machinery  Co..  of  Cleveland,  Ohio, 
under  the  direction  of  F.  T?.  Lai-key,  general  manager 
of  the  Now  York  Dock  Co..  and  .1.  W.  (iMilncatli,  con- 
sult iiig  engineer. 
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Do  C-ivil  Engineering  Graduates  Prac- 
tice Engineering? 

Ill  a  recent  address  Prof.  C'has.  L.  t'raiidall,  of  the 
College  of  Civil  Kngineriiig  of  Cornell  University,  stated 
that  a  canvass  of  the  I'MY.i  living  graduates  of  that  col- 
lege shoueil  the  following  elassilieatioiis: 

Chief  engineers 40 

Consultlnsr    engineers 04 

Prattitlner  engineers 953 

Contraetors    34 

Teachers     69 

Presidents    of   companies 27 

Miscellaneous    118 

111  this  classification  the  "presidents  of  companies"  in- 
cludes the  President  of  the  Kepublic  of  Cuba  and  the 
"miscellaueoiis"  group  includes  business  men,  farmers, 
lawyers,  ministers,  doctors  and  dentists. 

It  will  thus  be  seen  that  1057,  or  81%  of  the  entire 
number  of  living  graduates,  are  engaged  in  the  direct 
]>ractice  of  the  profession  for  which  they  were  educated ; 
and  if  the  contractors  and  the  teachers  are  included, 
the  total  ri.ses  to  1160,  or  89%  of  the  whole. 

The  percentages  are  certainly  much  larger  tlian  cur- 
rent discussions  of  the  status  of  the  profession  would 
lead  one  to  infer.  These  figures  would  indicate  that,  for 
the  graduates  of  one  college  at  least,  the  attractions 
of  the  engineering  profession  are  sufficient  to  engage  the 
services  of  by  far  the  greater  number  of  those  who  were 
led  by  youthful  ambition  to  a  four  years'  study  of  its 
elements. 

It  is  to  be  assumed  that  almost  all  of  the 
men  who  study  civil  engineering  follow  it  a  few  years 
after  graduation,  so  that  the  ])ercentage  of  outside  busi- 
nesses or  professions  should  be  greater  among  the  older 
men.  While  the  number  of  graduates  in  the  College 
of  Civil  Engineering  of  Cornell  has  increased  materially 
each  year  for  the  past  ten  or  fifteen  years,  as  it  has  in 
most  of  the  colleges,  still  the  number  of  graduates  who 
left  the  University  ten  years  or  more  ago  is  quite  large, 
and  the  record  noted  above  would  be  more  interesting  if 
the  same  classification  could  be  given  for  the  older  grad- 
iiates  onlv. 


More  Offers  of  Commissions  to 
Engineers 

In  every  professional  cdde  of  ethics  written  or  un- 
written, one  rule  invarial)ly  found  is  that  a  profes- 
sional man  holds  a  trust  relation  toward  his  client  and 
that  this  trust  relation  is  vitiated  by  the  acceptance  of 
any  compensation,  direct  or  indirect,  coming  from  any 
person  other  than  the  client,  upon  work  in  which  the 
ilient's  interests  are  involved. 

It  seems  strange  that  this  rule  should  not  be  univer- 
sally understood  ;  but  at  a  recent  meeting  of  the  Insti- 
tute of  Consulting  Engineers  a  member  of  the  Insti- 
tute reported  the  receipt  of  offers  from  a  patent  attorney 
to  give  n  commission  on  such  fees  as  might  be  received 


finiii  any  i  liciil  wbii  li  I  lie  cMgiiiccr  niigiil  recommend  to 
liini. 

\\  c  are  also  in  rcci'ipt  of  a  letter  from  a  well  known 
architect  and  consulting  engineer,  inclosing  a  copy  of  a 
card  sent  out  by  a  reputaijie  dealer  in  a  certain  line  of 
builders'  supplies.  The  card,  which  is  intended  to  be 
signed  and  returned  by  the  architect,  contains  the  follow- 
ing over  the  blank  for  signature: 

In    cases    where    a    sale    of   your   are   a    direct    result 

of  our  specifyin;^  them  and  such  sale  does  not  conflict  with 
your  agents,  and  where  our  code  of  ethics  will  permit  us  to 
accept  It.  we  leave  to  your  discretion  and  liberality  any  com- 
mission  you   may  allow  us  on  such  sales. 

It  is  obvious  that  the  architect  who  should  be  foolish 
enough  to  sign  such  a  card,  would  at  once  place  his  rep- 
utation at  the   mercy  of  the  concern  holding  the  card. 

We  can  but  believe  that  the  use  of  such  methods  for 
obtaining  business  is  generally  due  to  the  advent  into 
the  business  department  of  a  concern  of  .some  green  hand 
■with  more  shrewdness  than  principle  or  experience.  It 
ought  to  be  obvious  that  the  circulation  by  any  busi- 
ness concern  of  such  offers  among  architects  or  engineers 
would  be  sufficient  to  absolutely  prevent  any  reputable 
architect  or  engineer  from  using  the  concern's  goods. 
Such  a  concern  would  at  once  and  very  properly  be 
placed  upon  a  black  list,  since  to  specify  its  products 
would  lay  him  open  to  the  charge  of  having  accepted 
its  offer  of  a  commission. 


Is  Man  Responsible  for  Floods? 

In  hundreds  of  newspaper  editorials  and  doubtless  as 
many  more  pulpit  discourses,  during  the  past  month,  it 
has  been  learnedly  explained  that  the  recent  great  floods 
were  caused  by  changes  which  have  been  brought  about 
by  the  hand  of  man.  It  is  rejjeated  everywhere  that 
such  great  floods  are  a  direct  result  of  the  wanton  de- 
struction of  the  forests,  the  cultivation  of  the  soil,  the 
drainage  of  swamps,  the  paving  of  streets  and  roads.  All 
these  things,  it  is  said,  cause  the  water  which  falls  from 
the  skies  to  run  quickly  off  into  the  streams  instead  of 
soaking  into  the  ground. 

Such  ideas  are  so  widespread  and  one  hears  them  so 
often  expressed,  e^'en  by  engineers,  that  it  seems  worth 
while  to  inquire  what  scientific  foundation  this  theory 
has. 

Let  us  say  at  once  that  we  shall  not  at  this  time  take 
up  again  the  much  discussed  subject  as  to  the  general  ef- 
fect of  forests  on  the  runoff  from  drainage  areas.  We 
wish  to  refer  only  to  the  effect  of  a  forest  cover  or  a  for- 
est mulch  upon  the  rate  of  runoff  from  drainage  areas 
subjected  to  extraordinary  rainfall.  Here,  it  seems  to  us, 
the  case  is  so  clear  that  engineers  of  all  shades  of  opinion 
can  come  to  unanimous  agreement.  It  may  be  admitted 
that  under  favorable  conditions  an  inch  or  even  two 
inches  of  rainfall  may  be  absorbed  like  a  sponge  by  the 
deep  mulch  of  decayed  vegetable  matter  covering  the 
floor  of  a  primeval  forest.  After  this  mulch  is  once  sat- 
urated, however,  further  soaking  in  of  additional   rain- 
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fall  is  extremely  slow.  If  then  the  rains  still  continne, 
the  additional  water  flows  otf  from  the  flooded  ground 
surface  very  rapidly. 

Take  the  conditions  which  existed  in  the  territory  of 
heaviest  rainfall  in  northern  Ohio  during  the  last  week 
in  March.  X early  a  foot  in  depth  of  water  fell  from  the 
skies  within  a  period  of  four  days.  It  is  obvious  that 
such  conditions  mean  a  rapid  rate  of  runoff  and  enor- 
mous discharge  even  in  a  forest  where  the  ground  is  cov- 
ered deep  with  leaf  mold. 

And  this  is  not  mere  theory  but  is  what  actually  hap- 
pens and  has  been  many  times  observed.  We  doubt  not 
that  every  engineer  who  has  had  occasion  to  observe 
stream  flow  and  runoff  in  different  parts  of  the  country, 
has  many  times  seen  brooks  and  rivers  flowing  from 
densely  forested  regions  which  were  swollen  to  great  flood 
volume  by  heavy  rainfall  or  melting  snow. 

Official  flood  records  tell  the  same  story.  Many  of 
our  readers  noticed,  without  doubt,  that  the  recent  great 
flood  in  the  Hudson  Kiver  at  Troy  was  after  all  less  in 
volume  and  in  flood  height  than  the  flood  recorded  in 
the  same  river  in  February,  1857.  But  nearly  all  the 
waters  of  the  IIud.son  River  above  its  junction  with  the 
Mohawk  come  from  the  Adirondack  region,  which  in 
18o7  had  hardly  been  touched  by  lumbermen.  Moreover, 
as  tho.se  who  know  the  Adirondack  plateau  are  well 
aware,  it  contains  an  extraordinary  number  of  natural 
reservoirs  in  the  form  of  lakes  and  ponds,  and  great  areas 
of  swamp  and  comparatively  level  land.  If  the  theorists 
who  ascribe  the  present-day  floods  to  the  removal  of  the 
forest  and  the  drainage  of  the  swamps  were  correct,  then 
the  drainage  area  of  the  Hud.son  in  1857  could  not  pos- 
sibly have  produced  such  a  record-breaking  flood. 

It  will  doubtless  be  admitted  that  if  the  removal  of 
the  forest  and  its  mulch  covering  the  soil  has  had  no 
])art  in  producing  great  floods,  then  no  changes  brought 
about  through  the  cultivation  of  the  soil,  the  building  of 
roads  or  cities,  or  the  drainage  of  swamps  lias  had  any 
more  effect. 

It  is  of  interest,  however,  to  refer  here  to  the  flood 
records  quoted  by  Col.  Townsend  in  our  issue  of  Apr.  1 7, 
where  he  sliov. ed  that  the  highest  water  ever  recorded  in 
the  Mississippi  Kiver  at  St.  Louis  was  in  181i  and  the 
ne.xt  highest  in  1785.  At  the  later  of  these  dates  as 
well  as  the  earlier,  the  entire  territory  drained  by  the 
upper  Mississippi  and  Missouri  was  practically  untouched 
by  man  and  in  a  state  of  Xature.  These  records  of  early 
great  floods  in  the  Mississippi  are  sullicient  comment  on 
tho.se  who  hold  the  common  theory  that  the  breaking  up 
of  the  prairie  sod  has  increased  the  rate  of  rainfall  or  the 
rate  of  runoff. 

Doubtless  the  fact  that  a  great  flood  occurred  in  the 
hnver  Missi.ssippi  last  year  and  has  been  followed  by  one 
of  almost  equal  magnitude  this  year  will  form  a  con- 
vincing argument  in  the  minds  of  sonu'  millions  of  people 
that  floods  are  increasing  in  frequency.  The  engineer, 
however,  who  is  at  all  familiar  with  records  of  weather, 
rainfall  and  stream  flow,  covering  an  extended  period 
of  years,  knows  that  cycicK  of  dry  years  and  of  wet  years 
are  apt  to  follow  one  another.  Apparently  the  cycle  of 
dry  years  which  cau.sed  such  great  distress  and  damage 
by  drought  and  failure  of  city  water  supplies  all  through 
the  Eastern  states  during  1!)]0  and  1!M1  has  come  to  an 
end,  anil  we  arc  entering  iijjon  a  cycle  of  wet  y  'ars  of  un- 
known  duration.     This  docs  not   at  all   mean,  as   many 


fancy,  that  weather  conditions  are  changing.  There  is 
little,  if  any,  evidence  to  show  that  anywhere  on  earth 
any  noticeable  climatic  change  has  occurred  important 
enough  to  be  noticeable  within  recent  historic  times. 

We  know  of  no  reason,  therefore,  for  believing  that 
the  floo<ls  which  have  caused  such  devastation  during  the 
l-resent  Spring  are  anything  different  from  what  has 
occurred  before  and  may  occur  again;  and  they  are  no 
more  likely  to  recur  next  year  or  the  year  after  than  they 
were  twenty-five  years  or  fifty  years  or  a  century  ago. 

The  only  qualification  to  be  made  to  this  statement  is 
the  alterations  which  have  been  introduced  by  man  upon 
the  river  channels  themselves,  which  have  at  certain 
points  reduced  their  capacity  to  carry  off  high  floods. 
These  changes,  the  encroachment  upon  the  river  channel 
and  its  ob.struction  by  bridge  piers,  dams,  etc.,  have 
already  been  discussed  fully  in  our  columns  in  connec- 
tion with  the  recent  floods. 

A  word  may  be  said,  however,  concerning  the  alleged 
injury  to  the  channels  of  streams  due  to  their  being 
filled  up  by  sediment,  etc.,  carried  into  them.  There 
are  undoubtedly  certain  locations  such  as  the  American 
River  in  California,  whose  channel  has  been  filled  up  by 
the  debris  from  mining  operations,  where  great  injury 
has  been  done  to  stream  channels  through  man's  agency. 
There  are  also,  probably,  localities  where  erosion  of  the 
soil  due  to  cultivation  has  carried  a  material  amount  of 
sediment  into  the  streams,  more  than  would  have  been 
discharged  there  under  natural  conditions. 

When,  however,  we  contrast  the  quantities  of  such  sed- 
iment which  can  be  traced  to  man's  agency  with  the  huge 
quantities  which  the  river  has  brought  down  in  its  natural 
condition,  the  part  that  man  has  played  is  seen  to  be  puny 
indeed.  The  Missouri  River,  for  example,  was  known 
as  the  "Big  Muddy"  from  the  vast  amount  of  sediment 
it  carried  long  before  any  farmers  were  tilling  the  land 
draining  into  it. 

Furthermore,  as  every  engineer  who  has  stu<lied  ele- 
mentary geology  is  aware,  erosion  of  lands  by  streams  and 
ii\ers  is  a  process  which  is  all  the  time  going  on.  The 
alluvial  bottom  lands  along  the  cour.se  of  every  stream, 
great  and  small,  are  in  fact  a  deposit  which  is  in  itself 
conclusive  proof  of  the  vast  amount  of  .sediment,  gravel, 
sand,  etc.,  brought  down  by  the  stream  during  long  cen- 
turies pa.st.  Except  for  such  local  ca.ses  as  the  injury  of 
streams  by  mine  discharge,  therefore,  there  is  little 
reason  to  suppose  that  the  agency  of  man  has  played  any 
appreciable  part  in  filling  uj)  the  iieds  of  rivers  with  de- 
l)osits  and  lessening  their  flood  ca]iacity. 

It  seems  to  us  that  the.se  scientific  facts  should  be 
understood  and  ajjpreciated  by  engineers  at  this  time 
when  so  much  p.seudo-science  is  afloat  and  when  the  pub- 
lic particularly  needs  correct  information  on  matters  of 
ibis  sort.  The  danger  is  thai  the  ]>ui)lic,  which  has  hith- 
erto been  blind  to  the  need  of  any  eiigiiieeriiig  respon- 
sibility for  river  regulation,  will  now  swing  to  the  onju)- 
site  extreme  and  expect  the  engineer  to  ac((iiii|ilish  im- 
possibilities. 

We  have  already  emi)hasi'<ed  in  these  coluniiis  the  iieeil 
of  the  establishment  of  scientific  river  regulation  in  this 
country  under  jiroper  government  direction.  The  pri'.s- 
ciit  year's  Hoods  .serve  to  awaken  the  public  to  an  ap- 
])reciation  of  this  need,  but  it  is  well  that  the  ludilie 
shciild  understand  at  least  the  essentials  ol'  \>h.ii  v:[i\  be 
and  what  cannot  be  accomplished. 
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The  Meaning  of  the  Los  Angeles  Bond 
Election. 

The  ilclV'iit  of  bond  issiu's  t(it:illiii;;-  $1  I  ,0(|(i,(iim)  fdi-  tln' 
(•<)iii|>lutiou  ol  work  iU'CL's.sory  to  tlic  li(js  Aii^^clfs  Aiiiic- 
(lurt.  at  an  election  hold  on  Apr.  1.5  should  nvit  he  con- 
sidiTed  as  in  any  .sense  a  condemnatiou  of  that  .ijrt'at  ])ro- 
jei-t,  on  which  the  city  has  already  cxix'ndcd  or  iiledjjcd 
itself  to  expend  some  $28,00(),()()6.  Instead,  tiie  defeal 
shonld  at  least  raise  the  question  as  to  the  wisdom  of  the 
l)lans  proposed  for  utilizing  the  suri)lus  water  of  the 
aqueduct  and  also  for  utili/.iiif;  the  power  whieli  it  is 
Jiroposed  to  develop  hy  the  water  drop  at  the  lower  end 
of  the  aqueduct. 

Takini;  u])  first  tln'  utilix;itioii  ol'  the  surplus  waters, 
those  interested  in  the  details  of  two  alternative  ])laiis 
which  have  been  considered  in  the  i)ast  may  refer  to  a 
lengthy  article  on  this  subject  published  iu  our  issue 
of  Mar.  13.  Suffice  it  to  say  here  that  the  people  did 
not  \'ote  on  tiie  very  ingenious  and  sensible  plan  worked 
out  some  time  ago  by  William  Mulholland,  chief  engi- 
neer of  the  Los  Angeles  Aqueduct,  and  further  developed 
and  heartily  approved  by  a  commission  of  engineers, 
which  reported  upon  the  subject  soon  afterwards  (See 
Enuixkeiuxg  Xews,  Dec.  2!),  1910,  and  Oct.  26,  1!)]2). 
Mr.  Mulholland  proposed  to  utilize  the  surplus  waters  of 
the  aqueduct  in  areas  near  the  city  now  devoted  or  sus- 
ceptible of  being  devoted  to  intensive  agriculture  by 
men  us  of  iiTigation.  His  proposition  involved  the  bear- 
ing of  the  e.xpense  of  a  distribution  system,  or  at  least  a 
large  part  of  such  a  system,  by  the  laud  owners.  The 
llulhollaud  plan  was  founded  on  the  fact  that  substan- 
tially the  same  amount  of  water  is  required  in  southern 
California  for  use  ou  laud  devoted  either  to  irrigation 
or  to  urban  purposes.  Mr.  Mulholland,  as  explained  in 
the  article  of  Mar.  13,  already  mentioned,  would  have 
supplied  this  water  to  purchasers  substantially  at  cost 
with  the  understanding  that  the  area  so  supplied  would 
eventually  come  into  the  city  and  that  in  the  course  of 
time  the  water-supply  would  change  from  that  of  an 
irrigation  system  to  that  of  a  regular  city  water-works 
system.  The  transition  would  be  gradual  and  without 
any  shock.  Subsequently,  there  was  substituted  for  this 
plan  by  a  member  of  the  board  having  supervision  over 
the  construction  of  the  Los  Angeles  Aqueduct  a  plan  of 
a  far  different  sort.  This  plan  involved  carrying  the 
water  at  city  expense  for  considerable  distances  and  there 
.sup|)lyi)ig  it  at  its  highest  market  value  to  irrigated 
nids,  or  lands  to  be  put  under  irrigation,  which  in  the 
nature  of  things  could  not  be  e.\]>ected  ever  to  be  brought 
within  the  city.  When  years  hence  the  city  needed  this 
supply  for  its  own  purposes  it  would  have  to  cut  off  the 
water  from  these  irrigated  lands  and  leave  their  owners 
to  shift  for  a  water-supply  as  best  they  could.  It  was 
this  latter  plan,  instead  of  the  Mulholland  plan,  which 
was  voted  down  by  a  very  heavy  majority  on  Apr.  15. 
The  plan  involved  an  expenditure  of  $4,56o,000  for  two 
ilitfcrent  pipe-line  systems. 

Of  course  no  one  knows  wdiat  the  popular  vote  would 
liavo  been  had  there  been  a  choice  between  the  so  called 
'iraham  plan,  just  outlined,  and  the  original  Mulhol- 
nid  jdau.  There  seems  reason  to  believe,  however,  that 
ilie  Mulholland  plan  would  have  been  indorsed,  particu- 

ly  since,  as  we  understand  the  case,  it  would  have  in- 
volved a  comparatively  small  outlay. 


The  people  of  TiOs  Aiigelps  did  ajtprove,  by  ii  very 
hearty  vole,  a  projiosition  to  ir^Hue  .$1,500,000  bond.s 
for  bringing  from  the  end  of  the  aqueduct  to  the  city  a 
sullicicnt  amount  of  water  to  KUppiement  the  preHCiit 
.Miiirccs  of  sujijjly  for  a  nundicr  of  years.  This,  however, 
will  take  only  one-tenth  of  the  total  supply  made  avuil- 
alile  by  the  aqueduct.  In  otiier  words,  it  will  dispone 
of  2()()()  miner's  inches  (1  miner's  inch  in  southern  Cal- 
ifornia equals  1.2  cu.ft.  per  niin.)  and  will  leave  ls,000 
miner's  ijiehes  for  which  lu)  use  can  be  jirovidcd.  Triie 
aqueduct  capacity  is  some  25S,(K)0,000  gal.) 

This  is  far  from  being  all.  It  is  slated  that  uidess  rxiie 
means  is  provided  for  utilizing  the  remaining  KO'/,  of 
the  water  there  will  be  no  power  to  utilize  and  thus  the 
power  i)lant  now  under  construction  at  the  end  of  the 
aqueduct  will  be  useless.  An  Eastener  might  think  that 
the  surplus  water  might  be  wasted  after  dro|)ping 
through  the  ])ower  i)laiit,  but  besides  the  fact  that  water 
in  southern  California  is  too  valuable  to  waste,  if  it  was 
thus  discharged  it  would  be  liable  to  ajipropriation  by 
public  or  private  users  below. 

The  whole  aqueduct  scheme  since  its  early  stages  has 
contemplated  the  development  of  a  large  amount  of 
power,  which  would  be  of  great  aid  to  the  city  in  taking 
care  of  the  capital  expenditure  for  the  water-supply  de- 
veloped under  such  conditions  as  to  make  it  almost  nec- 
essary to  build  an  aqueduct  now  large  enough  to  supply 
the  city  for  many  years  to  come. 

It  was  for  the  reasons  ju.st  outlined  that  there  was 
inserted  among  the  proposed  bond  issues  voted  on  at  the 
last  election  one  for  an  issue  of  $(),.ji)O,000  for  complet- 
ing the  power  development  now  underway  and  for  con- 
veying that  power  to  the  city  and  distributing  it  there. 
This  proposition  got  an  absolute  majority  of  almost  10,- 
000  out  of  a  total  vote  of  a  little  over  51,000,  but  as  a 
two-thirds  majority  was  necessary  the  proposition  was 
lost.  (For  the  vote  on  each  ])roposed  bond  issue,  see 
table  on  p.  031.) 

So  close  a  vote  as  this  where  two-thirds  niajoritv  is  re- 
quired, condjined  with  the  large  actintl  niajoritv  given, 
cannot  be  accounted  as  a  condemnation  of  either  munici- 
pal ownership  in  general,  or  of  this  particular  municipal 
ownership  proposition;  especially  not  when  some  local 
factors  are  taken  into  account.  Chief  of  these,  it  ap- 
pears, was  the  intense  opposition  of  the  local  light  and 
power  companies,  which  have  fought  the  whole  aque- 
duct scheme,  and  particularly  power  development,  since 
its  inception  but  heretofore  have  never  been  victorious. 

It  should  be  noted  that  an  economic  principle  was  in- 
volved here,  but  whether  or  not  it  was  really  taken  into 
account  by  the  voters,  or  at  least  how  fully  it  was  taken 
into  account,  we  cannot  say.  The  proposed  bond  issue 
contemplated,  as  we  understand  it,  a  duplication  of  the 
existing  system  for  distributing  electric  current  for  light 
and  power  within  Los  Angeles.  All  disinterested  persons 
whose  economic  reasoning  is  .sound  know  that  such  dujdi- 
cations  are  to  be  avoided  wherever  possible.  The  local 
light  and  power  companies  made  .«ome  .sort  of  offer  to 
make  unnecessary  this  duplication,  by  buving  power  from 
the  city,  or,  we  understand,  by  leasing  their  distribution 
system  to  the  city.  Circular  letters,  it  appears,  were  sent 
out  by  the  local  h>ht  and  power  companies  to  their 
consumers,  urging  them  as  taxpayers  to  vote  against  the 
proposed  power  distribution  bonds  on  the  ground  of  heav>' 
and  unnecessary  increased  taxation.     These  letters  ur^ed 
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that  the  companies  were  willing  to  buy  power  from  the 
city  at  a  price  which  would  materially  reduce  the  taxes 
and  that  if  the  city  distributed  the  power  itself  it  would 
have  to  materially  increase  the  tax  rate,  so  that  putting 
the  two  together  they  claimed  a  difference  of  some  50  or 
€0c.  on  the  tax  rate  in  favor  of  having  the  city  lease  the 
aqueduct  power  to  the  company  instead  of  distributing 
the  power  at  municipal  expense. 

It  is  claimed  by  those  who  were  ardently  in  favor  of 
full  municipal  ownership  of  the  electric  light  and  power 
systems  that  the  companies  would  not,  in  the  projiosed 
alternative  of  leasing  the  company  systems  to  the  city, 
insert  an  option  providing  for  municipal  purchase.  It 
looks  from  this  as  though,  had  the  companies  been  wil- 
ling to  make  more  concessions  or  ha<l  they  in  common 
with  other  public-utility  corporations  in  California  not 
been  so  drastic  in  the  past,  an  altogether  different 
outcome  of  the  election  might  have  resulted.  Anyway, 
as  we  have  already  intimated,  this  vote  on  the  aqueduct 
power  distribution  bonds  cannot  be  interpreted  either  as 
a  condemnation  of  the  aqueduct  scheme  or  of  munici- 
pal ownership.  Xow  that  the  election  is  over  it  seems 
to  l;e  quite  possible  for  the  private  and  public  interest  to 
get  together  and  effect  a  settlement  of  the  controversy 
which  would  be  fair  to  all  concerned  and  a  material 
economic  gain  over  the  duplication  of  distribution  sys- 
tems. 

Another  phase  of  the  subject  which  may  be  mentioned 
in  passing  is  that  although  the  State  of  California  passed 
a  fairly  .strong  public-utilities  commission  law  a  year 
or  two  ago,  it  left  the  rate  regtdation  of  local  light  and 
other  i)ublic-utility  companies  to  the  city,  in  accordance 
with  a  long  standing  constitutional  provision  to  that  gen- 
eral effect.  This  has  always  been  a  bone  of  contention  be- 
tween the  cities  and  various  public-service  companies, 
especially  as  rates  are  or  may  be  established  yearly.  If 
the  regulation  of  municipal  public-service  rates  in  Cali- 
fornia were  in  the  hands  of  a  state  commission,  such  a 
situation  as  now  exists  in  Los  Angeles  might  be  very 
much  ameliorated,  since  the  peojjle  would  be  in  a  much 
stronger  ))osition  when  able  to  choose  between  muiii(ii)al 
ownershii)  on  the  one  hand  and  rea  ionable  rate  regulation 
by  an  outside  state  commission  having  exi)erienced  ex- 
perts at  its  command. 

Still  another  bond  issue  which  was  voted  down,  and 
which  may,  perhaps,  be  interpreted  as  disapproval  of  just 
that  kind  of  municipal  ownership,  was  for  .$1,000,000  to 
build  a  municipal  railway  from  the  business  section  of 
the  city  to  and  around  tlie  new  harijor  being  develoi)cd 
by  Los  Angeles  in  tlie  old  settlement  known  as  San 
I'edro,  DOW  a  part  of  the  city.  The  advocates  of  the 
railway  claimed  that  municipal  ownership  of  such  a  rail- 
way line  is  an  absolute  necessity  if  the  city  is  to  reap  to 
tlu'  full  the  advantages  of  the  harbor  developments  which 
are  being  carried  out.  Evidently,  the  large  majority  of 
the  voters  of  T>os  Angeles  thought  differently.  Certainly, 
in  the  light  of  .American  jjractice,  such  an  expedient  is 
far  more  doubtful  than  municipal  ownership  of  some 
other  puiilic  utilities. 

Why  the  voters  threw  down  the  city  hall  ($1,000,000) 
the  civic  center  ($000,000)  propositions  we  will  not 
undertake  to  say;  unless  it  was  tliat  the  proposed  total 
bond  issue  of  $17,f)00.(»00  at  a  time  when  capital  charges 
on  outstanding  bonds  already  make  up  a  lartie  part  of 
local  taxes  was  altogether  more  than  the  people  cared  to 


indorse.  The  city  seems  to  be  in  need  of  a  modern  and 
capacious  city  hall,  but  perhaps  it  needs  other  things 
more  just  at  j^reseut.  The  j^roposed  purchase  of  a  com- 
manding site  for  a  civic  center  appears  to  have  been  an 
issue  almost  forced  to  a  vote  by  its  enthusiastic  sup- 
portent — apparently  against  the  judgment  of  a  consider- 
able portiori  of  the  city  fathers. 

The  Los  Angeles  bond  election,  as  well  as  the  char- 
ter election  some  three  weeks  earlier  at  which  17  char- 
ter amendments  and  one  initiative  ordinance  were 
\'oted  upon,  both  go  to  show  that  in  western  (;ities  at  least 
the  people  can  vote  discriminatingly  on  even  a  large 
immber  of  propositions  at  one  time.  At  both  elections 
nearly  all  the  votes  were  decisive  either  one  way  or  the 
other;  even  the  $6,500,000  bond  issue  for  adequate  power 
developmnt  had  a  very  actual  though  not  a  legal  ma- 
jority, as  we  have  already  stated. 

It  is  interesting  to  note  that  in  the  charter  election  the 
vote  went  almost  wholly  as  advised  by  a  number  of 
civic  organizations  which  acted  together  on  the  subject,, 
as  well  as  ijy  two  newspapers  of  the  city,  while  in  the 
bond  election  most  of  the  adverse  decisions  were  con- 
trary to  the  advice  of  the  same  newspapers  and  also  tci 
a  number  of  civic  organizations.  Curiously  enough,  too, 
the  public-service  corporations  were  represented  as  bein|,' 
dead  against  a  number  of  the  charter  amendments,  which 
went  through  with  good  majorities,  just  as  they  wenj 
against,  with  success,  most  or  all  of  the  proposed  bond 
issues  voted  upon  three  weeks  later. 

The  net  result  of  the  Los  Angeles  situation,  while  per- 
plexing in  some  respects,  is  on  the  whole  hopeful.  Peo- 
ple voted  strongly  in  favor  of  carrying  on  the  harboif 
imi)rovement  and  of  bringing  water  needed  for  city  pur- 
poses to  the  city  at  once.  They  defeated  the  surplu; 
water  distribution  and  the  power  development  distri- 
bution bonds,  but,  as  we  liave  pointed  out,  they  wen; 
not  permitted  to  vote  on  alternative  propositions  which 
the  majority  of  the  people  may  perhaps  have  favored 
and  which  would  not  in  any  way  have  sacrificed  the  ]>rin- 
ci])le  of  municipal  ownership — -except  to  a  possible  minor 
extent  in  coiincttion  with  the  full  o])eration  of  the  elec- 
tric light  and  jwwer  distribution  system. 

The  votes  were  scarcely  counted  before  the  leading  city 
olliiials  were  at  work  on  plans  for  meeting  the  situation 
developed  by  the  election.  In  fact,  the  possible  failure  of 
the  bond  issues  had  been  discounted  and  formulation  o;f 
plans  had  been  begun  long  before  the  election. 

We  have  every  reason  to  believe  that  the  iiiagiiiflceii! 
aqueduct  scheme  conceived  by  Wm.  Mulhollaiid  and  otli 
ers  and  so  successfully  carried  out  by  Mr.  Mulhollaiid 
Mr.  Lippincott  and  scores  of  other  engineers,  assisted 
by  Mr.  Scattergood  as  to  power  utilization,  will  come 
to  a  full  and  satisfactory  fruition  without  any  material 
loss  of  time.  Tl-.e  water-sii])])ly,  irrigation  and  power  de- 
velopmeiit  as.sociated  with  the  aqueduct  taken  together 
constitute  one  of  the  most  remarkable  ])ieces  of  municipal  ■ 
eiiter|)rise  ever  yet  undertaken  in  any  ])art  of  tlie  world.  P 
We  are  sure  that  the  ]ieople  of  Los  Angeles  will  not  let 
any  part  of  these  grand  schemes  fail.  We  trust  that  in 
their  zeal  for  municipal  ownership  they  will  not  go  so  far 
as  to  enter  into  any  such  economic  waste  as  the  dupli- 
cation of  power  distribution  systems,  unless  the  local 
companies  are  so  uncomi)roniising  as  to  make  something 
of  the  kind  absolutely  necessary  in  the  protection  of  the 
interests  of  Ijos  Angeles. 
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I  LETTERS     TO     THE     EDITOR 


The    Study  of  Foreign  Languages  for 
Engineers 

Sir — It  is  a  sigiiificaiit  fncl  llial  all  llic  discussions  in 
En(iinekking  News  al>iMit  I  he  slmly  of  t'oreigu  lan- 
guages for  engineers,  nienlicm  not  (Uie  word  about  the 
value  of  general  literature. 

Is  general  culture  not  worth  even  mentioning  by  the 
])resent  American  engineer?  It  is  superfluous  to  argue 
the  iieeessity  for  a  cultured  person  to  read  and  know  lit- 
erature. Where  is  there  a  richer  literature  than  the  Ger- 
niau  or  French?  Think  of  Cioethe,  Schiller,  Heine,  Leas- 
ing. Zudcrman  and  Hauptnuuui,  ui'  I'lalzai'.  Victor  Hugo, 


A  Reinforced-C-oncrete   Dam  That 

Has  Safely  Passed  Its    Second 

Flood 

Sir — A  rcinforrod-coiK  Ti'ic  dam  of  the  liaiisome  type 
was  constructed  during  KM'.'  in  the  (iorge  of  the  Cuya- 
hoga Kiver,  by  the  Northern  Ohio  Tower  ("o.  During  the 
recent  unprecedented  floods  in  Ohio,  this  dam  was  sub- 
jected to  an  exce])tionally  unusual  condition. 

The  dam  is  about  450  ft.  long  at  tlie  crest,  and  the 
spillway  at  about  the  center  of  the  dam  is  oidy  11!*  ft. 
long,  tlie  crest  being  5  ft.  above  the  spillway. 

The  hiirhcst  late  of  flow  in  Ibis  stream  which  had  been 


Fig.  1.  At  NomiAL  Flow 


Fig.  3.    Flood  Flow,  Looking  Fig.  ;i.   S.\iiE  Flood.  Look- 

Upstream  ixG  Aciioss  Stream 

Figs.  1  to  3.   Views  of  Reinfoeced-Conckete  Dam  of  Nokthekx  Ohio  Power  Co..  Akisox,  Ohio,  in-deu 

Normal  axd  Recent  Flood  Conditions 


Maupassant,  Flauljert,  Anatole  France  and  Maeterlinck. 
For  these  few  alone,  it  is  worth  while  to  be  able  to  read 
them  in  their  own  tongue  and  not  in  some  translation 
which  can  reflect  but  little  of  the  richness  of  their  minds. 

While  in  Europe,  I  was  told  that  some  German  engi- 
neers studied  English  for  the  sole  purpose  of  reading 
Shakespeare,  while  a  French  engineer  had  studied  Ger- 
man to  read,  in  the  original,  Goethe  and  Heine;  another 
German  engineer  studied  the  Russian  language  to  be 
able  to  read  Turgeniefl's  and  Tolstoi's  books. 

From  the  point  of  view  of  the  American  engineer,  who 
has  only  fifty  or  sixty  years  to  live  and  who  in  that  short 
time  must  cram  in  a  few  dozen  engineering  books  and 
build  a  few  dozen  railroads,  the  act  of  the  last  named 
German  would  be  a  sign  of  a  high  order  of  insanity. 
From  the  European  point  of  view  it  is  the  sign  of  a 
high  degree  of  culture. 

Can  it  be  a  fact  that  the  American  engineer  has  not 
yet  reached'the  standard  level  of  culture  of  the  twentieth 
century? 

S.  Reswick. 

N.  Y.  State  Barge  Canal. 

Fulton,  N.  Y.,  Apr.  21,  1913. 


recorded  prior  to  March,  1913,  aniountcil  to  2920  sec.- 
ft.  and  this  spillway  was  designed  to  carry  a  maxinnim 
of  4400  sec.-ft.  During  the  recent  flood,  however,  the 
maximum  flow  rose  to  about  14,500  sec.-ft.,  not  only 
completely  filling  the  spillway  but  rising  to  a  height 
of  some  3  ft.  above  the  crest. 

Fortunately,  this  dam  was  founded  upon  solid  rock 
and  securely  tied  into  the  rock  at  the  sides  of  the  gorge 
at  both  ends.  Since  the  water  has  gone  down  the  writer 
has  made  a  personal  examination  of  this  dam  and  has 
been  unable  to  find  any  sign  that  the  slightest  damage 
was  caused  by  the  flood.  The  stream  bed  is  of  solid  rock 
or  shale  and  was  deepened  2  or  3  ft.  for  a  mile  or  so  be- 
low the  dam  by  the  scouring  action  of  boulders  which 
were  moved  by  the  water.  Some  boulders  equivalent  to 
a  6-ft.  cube  were  moved  several  hundred  feet. 

This  dam  was  also  subjected  to  an  unusually  severe 
test  during  construction,  as  described  in  your  issue  of 
Nov.  14,  1912,  p.  917. 

The  accompanying  photographs  show  normal  condi- 
tions and  conditions  during  the  height  of  the  flood. 

J.  C.  Lathrop, 
Of  the  Northern  Ohio  Power  Co. 

Akron,  Ohio,  Apr.  10,  1913. 
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Repairs  to  the  So.  Halsted  St.  Lift 
Bridge  over  the  Chicago  River 

Sir — Will  you  be  good  euough  to  let  me  know  from 
whom  I  con  obtain  a  dear,  accurate  and  unbiased  state- 
ment regarding  the  So.  Hal.*ted  St.  lift  bridge,  Chicago, 
from  its  inception  up  to  the  present  date. 

1  have  been  informed  by  one  party  that  the  repairs 
to  that  bridge  during  a  period  of  nine  years  came  to  $60,- 
000,  of  which  $8000  were  spent  in  renewing  the  caiiles. 
From  another  source  1  have  been  informed  that  the  orig- 
inal cables  are  still  in  use,  and  that  the  heavy  cost  of 
maintenance  was  due  to  substituting  electric  for  steam 
power  in  connection  with  the  hoisting  apparatus. 

F.  C.  Gamhle, 

Chief  Engineer,  Department  of  Railways,  British  Co- 
lumbia. 

Victoria,  B.  C,  Feb.  26,  1913. 

[We  made  inquiry  as  to  the  above  from  Mr.  Hammond, 
Engineer  of  Bridges  and  Harbor,  Department  of  Publii- 
Works,  Chicago,  and  he  gives  the  figures  of  cost  of  main- 
tenance and  repairs  of  this  bridge  for  the  period  10O5 
1!)12  (both  inclusive)  as  follows: 

1905  Steam  operated S4,62S 

1906  .Steam  operated 6,428 

1907  .Steam  operated  10  months \       15  461 

1907  Klectrically  operated  2  mooths ) 

1908  Elortrically  oix-rated 5,4S1 

19<»     Kleetrically  operated 7,722 

1910  Electrically  operated 6.369 

191 1  Electrically  operated .• 6,369 

1912  Electrically  operated 17.093 

Total $69..5Sl 

Prior  to  1907  the  bridge  was  operated  by  steam,  and 
the  cost  of  coal  for  one  year  amounted  to  $2000 ;  whereas 
with  the  present  electric  power  the  cost  of  current  for  one 
year  amounts  to  but  $600,  It  will  be  noted  also  that 
there  was  considerable  expense  in  changing  over  the  plant 
from  steam  to  electricity  in  1907.  but  the  actual  power 
cost  for  electricity  was  considerably  less  than  for  steam. 
The  operating  cables  were  renewed  in  1912  and  this  will 
account  for  tlie  high  cost  of  maintenance  for  that  year. 
Mr.  Hammond  states  that  this  was  the  first  renewal  of 
the  operating  cables  since  the  completion  of  the  bridge. 
The  counterweight  cables,  however,  were  renewed  several 
years  ago.  When  the  operating  cables  were  renewed  it 
was  i)eces,sary  to  renew  the  anchor  bolts  which  were  at- 
tached to  the  counterweight  cables.  These  anchor  bolts 
had  rusted  so  badly  that  one  or  two  bolts  having  an  orig- 
inal diameter  of  apj)ro.\imately  2  in,  had  been  reduced 
to  nearly  1  in. 

In  regard  to  iiii  Mccideiit  which  occurred  to  this  bridge 
on  .June  8,  1911,  the  liriilgc  tender's  report  was  as  fol- 
lows : 

The  brld)<e  was  b'-lns  ralMi-d  to  allow  a  steamer  and  tiiR 
to  paB8.  and  when  the  span  was  about  20  ft.  from  the  top.  an 
eye-holt  holdInK  the  eounterwelnht  broke,  allowlnx  one  tier 
of  welKhts  at  the  northeast  corner  to  fall.  The  brIdKe  be>can 
to  eome  down,  but  was  checked  by  the  brakes  when  about 
half  way  down  and  was  then  slowly  let  down. 

The  damage  done  to  the  bridge  was  the  loss  of  liie 
row  of  counterweights  and  the  eye-bolt. 


A    Mood   From   Underground  Waters 
at  Bellevue,  Ohio 

Sir — We  are  iiicbi.Ming  herewith  nil  article  from  the 
Athens,  Ohio,  Mp.ssnir/rr.  under  flate  of  .\pr.  11,  describ- 
ing interesting  coiiditjoii.'-  at    Bellevue.  Ohio. 


For  some  weeks  past  this  town  of  6000  people  has  been 
flooded  with  waters  coming  largely  from  the  overflow 
of  an  underground  stream  known  as  "Cold  Creek,'"  which 
is  supposed  to  have  its  principal  outlet  at  Castalia,  some 
iiiiies  to  the  north. 

Bellevue  is  unique  iu  possessing  perhaps  the  only  sys- 
tem of  vertical  sewers  to  be  found  in  the  country.  There 
is  no  surface  drainage.  There  are  no  horizontal  sewers, 
and  the  town  depends  entirely  for  drainage  upon  the  ar- 
tificial drilled  holes  and  the  natural  sinkholes  leading 
down  into  the  caverns  undenientli  the  town. 

W.  J.  Sherm.\x. 

The  Xa.-l.y.  Toledo,  Ohio,  Apr,  18,  1913, 

[The  article  inclosed  states  that  parts  of  Seneca,  San- 
dusky, Erie  and  Huron  counties,  in  Ohio,  have  no  sur- 
face streams  of  con.sequence,  the  runoff  being  mostly 
through  underground  channels  in  the  limestone.  Belle- 
vue is  within  this  area  and  relies  upon  perforations  to 
the.<e  channels  for  the  removal  of  i)oth  sewage  and  storm 
water.     The  story  continues: 

There  have  been  failures  in  this  plan  on  one  or  more 
occasions,  and  the  late  flood  conditions  in  Ohio  developed  the 
most  conspicuous  failure  in  all  the  history  of  the  place.  As 
longr  as  the  sinkholes  took  the  "water  and  cai-ried  it  to  some 
outlet,  all  was  well,  but  with  the  torrential  rains  of  the 
past  few  weeks,  the  undersrround  passagres  filled  to  over- 
flowing, and  instead  of  a  drainage  outlet  your  sinkhole  be- 
came a  spouting  geyser.  Today,  when  all  rivers  and  creeks 
have  sought  their  natural  channels,  many  of  the  sinkholes  of 
Bellevue  and  vicinity  continue  to  pour  out  upon  the  earth 
a    flood    of   water. 

But  the  flowing  of  the  sinks  is  not  the  most  peculiar 
part  of  the  present  phenomenon.  One  would  suppose  that 
the  water  flowing  from  the  sinKS  would  be  flood  water  ad- 
mitted to  the  underground  passages  at  a  higher  level  and 
discharged  at  a  lower  one.  This  supposition  seems  to  be 
disproved,  because  the  water  flowing  from  the  sinks  In 
many  instances  is  wholly  different  from  the  flood  water, 
in  that  it  is  crystal  clear  and  impregnated  by  mineral  de- 
posits I'esembling  the  water  coming  from  the  Immense  Bltje 
Hole  spring  at  Castalia,  seven  miles  north  of  Bellevue.  or  the 
famous  Green  .Spring  at  Greensprlng.  twelve  miles  to  the 
west. 

Sinkholes  in  Bellevue.  right  in  the  midst  of  lakes  of 
flood  water  are  spouting  aqua  pura  from  unknown  under- 
ground reservoirs.  Unquestionably  there  exists  an  undiT- 
ground  water  channel  under  the  section  of  the  state  referred 
to.  but  all  attempts  to  locate  Its  place  of  discharge  have  met 
with  failure.  Corks  and  cork  dust  and  other  material  of 
buoyancy  have  been  Introduced  In  the  sinks  at  Bellevue  In 
an  effort  to  locate  the  mouth  of  the  underground  river,  but 
nary  a  sign  of  any  of  these  telltJiles  has  been  found  either 
In  the  Blue  Hole  at  Castalia  or  In   Sandusky  bay. 

Bellevue  has  had  the  worst  flood  in  her  history,  although 
the  water  in  but  few  places  would  measure  over  two  or 
three  feet  deep.  The  onl.v  damage  done  has  been  the  HoodlnK 
of  cellars  and  the  low  places  In  streets.  In  the  country 
near-by  many  acres  of  land  are  submi'rged  and  will  be  un- 
til the  water  In  the  underground  passages  Is  lowered  and 
the  sinks  that  disgorged  the  water  reverse  themselves  and 
carry    it   down   below. 

This  Is  perhaps  the  most  peculiar  flood  situation  In  Ohio, 
and  while  no  lives  were  endangered  some  considerable  loai 
has  been  experienced.  While  other  cities  and  towns  are  now 
relieved  from  flood  conditions.  H.-llevue's  lloud  still  main- 
tains and  probably  will  conllnue  ICi    ariolher-  « U. 

it  is  lucky  for  Bellevue  Ihiil  ihi.'^  is  not  a  lase  of  sew- 
agi'  regiirgitnl  ion.—  K\>.\  _ 


Stereophotographic  Surveying 

Sir — Otto  Ijeinberger's  history  of  stereopliotographio 
surveying,  in  ExoiNKKUlNO  Xicws  of  Mar.  27,  is  a  very 
complete  summary  of  tiie  application  of  photograiiiiy  to 
siirveving.  The  princi|)les  of  the  new  process  of  stereo- 
pliologrammetry.    as    yet    iillle    known    in    .Viuerica,    are 
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(Icany  I'xplaiiKMl  ;  its  hiti'sl  (Icvcldpinciils  ai-c  (l('scril)Ci! 
ami  its  atlvantagus  well  hrouitlit  (lul. 

After  reading  the  article,  llu>  question  wliich  nalurallv 
arises  is  why,  if  photograninK'try  offers  so  many  advan- 
tage's, is  it  not  more  extensively  nsed?  Tliis  is  due  to 
several  causes.  In  the  first  place,  photographic  surveys 
require  very  efficient  direction.  Ordinary  topographic 
surveys,  whether  executed  by  ])lane  table,  stadia,  or  ollici'- 
wise,  are  largely  a  work  of  routine:  in  Europe,  they  are 
mostly  executed  by  noncommissioned  officers  and  privates 
of  the  engineering  corps  after  a  short  and  nidimeiitary 
training. 

The  surveyor  knows  that  he  has  to  collect  certain  data: 
his  notebook  or  plans  show  him  when  these  data  have 
been  secured.  The  photographic  surveyor,  on  the  other 
hand,  has  nothing  before  his  eyes  to  show  the  progress 
of  the  work  or  the  gaps  that  may  exist  in  it.  His  unde- 
veloped plates  are  his  records:  every  time  he  exposes  one, 
he  must  have  present  in  his. mind  what  it  will  give,  what 
amount  of  information  he  can  extract  from  it,  what 
geometrical  constructions  he  will  apply,  what  further 
views  are  necessary  and  how  they  will  combine. 

Under  no  circumstances  has  a  surveyor  to  display  more 
skill  and  ability  than  when  using  the  camera :  he  re- 
quires not  only  experience  but  a  combination  of  the  fac- 
ulties which  make  an  accomplished  topographer.  These 
acquirements  are  not  the  lot  of  every  topographer  and 
unless  a  man  is  well  qualified,  his  attempts  at  photo- 
graphic surveying  cannot  be  successful. 

The  purely  photographic  part  of  the  work  affords  other 
causes  of  failure.  The  views  wanted,  if  they  include 
distance,  are  the  most  difficult  to  obtain ;  they  cannot  be 
taken  on  ordinary  plates  and  orthochromatic  plates 
although  suitable,  present  difficulties  of  their  own.  Views 
with  great  contrasts  in  the  lights  and  shadows,  or  against 
the  direction  of  the  light  are  another  source  of  trouble. 
Taking  all  this  into  consideration,  what  chance  is  there 
that  a  surveyor,  at  a  first  trial,  generally  with  an  extem- 
porized apparatus,  will  be  successful?  x\  failure  is  almost 
inevitable  and  it  is  quite  natural  that  he  should  discard 
the  method  as  unreliable. 

It  must  also  be  recognized  that  the  photographic 
method  has  its  limitations.  For  instance  no  combination 
of  stations  and  views  will  enable  the  surveyor  to  plot  a 
narrow  road  through  tall  woods.  A  flat  country  and  a 
wooded  country  are  equally  unsuitable. 

When,  however,  the  conditions  are  favorable,  results  are 
obtained  by  photogrammetry  which  no  other  process  can 
give.  The  latest  photographic  survey  in  Canada  may  be 
cited  as  an  instance.  It  is  a  survey  of  the  Mt.  Robsou 
region;  it  was  made  in  1911  by  A.  0.  Wheeler,  President 
of  the  Alpine  Club  of  Canada,  in  the  course  of  an  ex- 
pedition organized  by  the  Club  for  the  exploration  of  the 
Mt.  Robson  group  of  mountains  and  of  the  country  adja- 
cent to  the  Grand  Trunk  Pacific  Ry.  at  the  Yellowhead 
Pass.  The  expedition  received  a  little  assistance  from  the 
Grand  Trunk  Pacific  Ry.  Co.  and  from  the  provinces  of 
Alberta  and  British  Columbia.  The  instruments  were 
loaned  and  tne  photographic  plates  furnished  by  my  office 
The  expedition  started  in  July  and  came  back  in  Septem- 
ber :  the  survey,  which  was  only  one  of  its  obiects,  covers 
about  50  miles  in  length  with  an  average  width  of  "30 
miles.  The  map,  which  is  published  in  the  Canadian  Al- 
pine Journal  for  1912,  is  a  very  fair  one.  Without  photo- 
ph\-,   nothing  but  a  sketch  of  such   an  extensive   tract 


(ould  have  hceii   |iiiidiii  ed   williiii  the  time  availnbic  and 
with  the  liiiiiteil  lesoiirces  at  Mr.  Wheeler's  disposal. 

Slercopliologrammctry  has  not  yet  been  eriiployed  on 
('ana<lian  surveys  although  it  has  engaged  my  attention 
1(11-  a  long  time.  While  Dr.  Pidfrich  \vi\h  devising  his 
well  known  inst  niiMents,  I  was  working  on  the  same 
pnilileni.  Tlie  soliiticin  which  I  jjrojjosed  is  described  in 
a  p.ipei-  lead  in  .May,  \'JiV-i,  before  the  J{oyal  Society  of 
•  'anaila:  it  is  a  W'lieatstone  stereoscope  so  arranged  a» 
fo   plot    the   plan    automat  ically. 

Allei'  the  publication  of  Dr.  Pulfrich's  methods,  1 
reailily  recognized  that  his  solution  was  preferable  to 
mine,  and  1  did  not  continue  the  investigation  further, 
('apt.  Ritter  von  Orel's  stercoautograph  greatly  facili- 
tates the  plotting  of  the  plan  and  removes  one  of  the  ob- 
jections most  frequently  urged  against  photogrammetry, 
viz.,  the  length  of  time  required  for  plotting. 

The  only  difficulty  that  I  can  foresee  is  in  finding 
suitable  spots  for  camera  stations.  Let  it  be  assumed  for 
instance  that  from  one  place  views  have  to  be  taken  cov- 
ering 180°  in  azimuth,  the  range  of  the  plate  being  60°. 
It  will  be  necessary  to  find  around  the  place  three  bases 
nearly  horizontal,  each  in  a  definite  azimuth  and  neither 
too  long  nor  too  short.  It  may  not  always  be  easy  to  find 
six  spots  suitable  for  camera  stations  when  so  many  con- 
ditions have  to  be  fulfilled ;  in  a  rough  mountainous 
country  it  may  be  impossible. 

Where  stereophotogrammetry  scores  is  for  coast  sur- 
veys: with  a  pair  of  cameras  installed  at  the  two  ends 
of  a  ship,  the  survey  of  the  coast  is  the  acme  of  con- 
venience, rapidity  and  simplicity.  It  is  the  ideal  method 
for  surveying  uncharted  coasts  like  those  of  Hudson 
Bay. 

Speaking  generally,  it  does  not  seem  open  to  doubt 
that  provided  suitable  camera  stations  can  be  had,  the 
method  will,  when  other  conditions  are  favorable,  prove 
the  cheapest,  quickest  and  often  the  most  accurate  of 
all  topographical  methods.  It  will  also  permit  to  make 
easily  and  conveniently  surveys  which  otherwise  are 
either  very  difficult  or  impossible,  such  as  tho.se  of  in- 
accessible spots  or  of  objects  in  motion. 

At  the  time  the  division  of  the  waters  of  Xiagara  Falls 
was  being  considered  by  the  International  Waterways 
Commission,  I  was  asked  whether  an  accurate  plan  of 
the  crest  of  the  falls  could  be  made:  stereophotogram- 
metry alone  could  do  that. 

E.  Deville, 
Surveyor  General  of  Canada. 

Dept.  of  the  Interior,  Ottawa,  Out.,  Apr.  7,  1913. 


ADDENDUM  AND  ERRATUM— In  our  article  of  Mar.  27. 
Dr.  Devilles  name  was  erroneously  spelled  Seville.  A  stereo- 
photographic  metho'l  of  surveying  was  also  devised  inde- 
pendently by  H.  C.  Fourcade,  Forest  Engineer,  Capetown.  .South 
Africa,  and  was  described  by  him  in  1901  in  the  "Transactions" 
of  the  South  African  Philosophical  Society  His  ideas  orig- 
inating independently  of  those  of  Dr.  Pulfrich.  are  based  on 
practically  the  same  principles.  .\  third  independent  experi- 
menter was  F.  Vivian  Thomson.  Captain  of  the  Royal  En- 
gineers of  the  British  .Army,  who  invented  an  instrument  in 
1908.  which  he  called  the  '  stereoplotter."  The  readings  of  the 
three  movements  of  the  stereocomparator  were  reduced  to  a 
sinrrle  reading  on  a  spirally  graduated  drum  reading  to  yards, 
which  gave  the  perpendicular  distance  of  the  observed  point 
from  the  base  line,  which  Thomson  called  the  "projection  of 
range"  This  distance  was  scaled  off  by  an  adjustable 
straight-edge  and  the  point  located  in  a  manner  similar  to 
that  employed  in  the  stereoautograph  of  Capt.  von  Orel. — Ed. 
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The  Cuyahoga  River  in   the  Flood  of 
Mar.  25-26,  1913 

By  Edgar  B.  Thomas* 

The  area  of  the  Cuyahoga  Eiver  watershed  is  about 
740  square  miles.  This  area  as  a  whole  and  as  compared 
with  other  river  watersheds  of  this  country  is  of  a  '"roll- 
ing" nature.  Although  both  steep  and  flat  slopes  exist 
they  are  only  in  rather  small  amounts.  Probably  two- 
thirds  of  the  surface  is  under  a  state  of  cultivation.  This 
cultivation  has  a  tendency  to  slightly  increase  the  runoff, 
but  its  most  costly  alfect  upon  Cleveland's  inner  harbor 
and  the  shipping  interests  and  industries  located  in  the 
Cuyahoga   Valley   and   within   the   City  of   Cleveland   is 


of  the  channel,  causes  the  water  to  rise  higher,  resulting 
in  more  damage. 

\nien  the  rain  began  aboiU  11  a.m.  on  the  23d,  the 
frost  was  entirely  out  of  the  ground,  but  there  had  not 
been  a  sufficient  rainfall  to  compact  the  soil.  This  con- 
dition had  the  effect  of  increasing  the  erosion  and  result- 
ing in  greater  deposits  in  the  river  channel.  Soundings 
taken  since  the  flood  indicate  that  the  amount  of  main- 
tenance dredging  required  this  year  will  exceed  300,000 
cu.yd.,  which  is  appro.ximately  twice  the  yardage  removed 
in  1912. 

The  Cuyahoga  TiivEn 

The  river  from  its  sovirce  about  o  mi.  north  (if  Bur- 
ton to  its  outlet  at  Lake  Erie  Jiear   Cleveland  is  about 


Fig.  1.  Sterx  of  Stea.\iek 
'•\Vm.  IIexkv  Mack" 

[Center  pier  of  West  3id  St. 
Bridge  Xo.  1  and  portion  of 
wrecked  superstructure. 
Probably  90<:;  of  the  wreck 
is   under  water.] 


Fig.  3.  Lumber  Boat  "C.  C. 
Baii.ves"  ox   Wrecked 
Dock    near    Cincin- 
nati Slip.    About 
5   Ft.   Out   of 
T\'ater  at  Bow 


Fig.  2.  West  3riD  St.  Bijidge  Xo.  2,  Showing  Position 
of  BtuiKiE  When  Motors  Were  Flooded 

[The  clear  channel  opening  Is  about  110  ft.,  but.  owlne  to 
the  sharp  bends  Immediately  downstream,  larpre  vessels  can- 
not  pass   through   the   bridge   in   its   present   position.] 
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Fig.  4.   "\'ii:\v  Showing  Erie  Ry.  Co.'s  Scranton 
Road  Dock  and  Switch  Tracks 

relKht  house.     HiKh-water 
rs  standing  on  high  track.] 


Views  along  the  Cuyahoga  Rivku  in  Clevelami,  Ohio,  afiei!  ihe  Ki.ooii 


to  deposit  sediment  in  large  quantiticB  in  the  imvigal)le 
fliannel.  The  dredging  of  tliis  deposit  is  not  only  ex- 
})onnive,  but  ittt  removal  cannot  be  accomjilished  until 
after  the  opening  of  navigiition  on  the  Great  Lakes, 
thereby  causing  river-bound  vessels  to  lighter  liieir  cargo 
on  the  lake  front  or  Sliii)  Channel.  This  lightering  in- 
volves delay  and  considerable  additional  expense  t^j  the 
shipper.  In  the  case  of  extremely  high  water  such  an  oc- 
curred last  week,  the  deposit,  reducing  the  crosH-scction 

•Aimt.  En(?r.  In  chiirtte  of  River  A  Harbor  Department  In 
the  EnKlneerinK  Dlvlalon  of  tho  Department  of  Public  Ser- 
vice, Cleveland,   Ohio. 


on  mi.  in  length  and  lias  a  tolal  fall  of  about  700  ft. 
The  ui)])er  10  mi.  of  (his  stream  has  an  average  grade 
of  about  .5I/2  ft-  per  mi.,  while  the  fail  al  and  near  Cuya- 
hoga Falls  is  about  200  ft.  The  2.5  mi.  of  cliaiiiiel  above 
the  ufistream  limits  of  navigalinn  in  Cleveland  has  an 
average  fall  of  about  3V^  ft.  i>ei'  mi.  Tiie  remaining  t^i^^U 
mi.  of  navigable  portion  of  the  channel  is  dredged  to  a 
depth  of  22  ft.  and  inaiiitains  practically  lake  level,  except 
during  high-wat^'r  periods.  The  upstream  11/.  mi.  of 
the  navigable  channel,  or  that  portion  nbove  the  Erie  l{y. 
bridge  (from  ('  to  l>  in  skctili  innp  hcrcwidi)  has  a  widtii 
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of  v'OO  I't.  ami  a  deptli  from  the  dock  level  of  nlmul  .!  I 
ft.,  and  is  suffieiently  utrai^lit  for  the  iiavi-ration  <.f  the 
largest  lake  freight  vessels.  The  heads  are  hut  few  in 
iiumher  and  offer  but  slight  resistance  to  flow.  The 
minimum  width  at  bridges  is  about  1  lo  ft.  The  -V^  mi. 
of  channel  from  the  Government  pier  heads  in  tiie  lake 
to  the  Superior  Viaduct  (from  .1  to  />')  has  an  average 
width  of  280  ft.,  and  the  chanuel  has  a  dei)tli  from  the 
top  of  the  docks  of  about  30  ft.  At  the  Lake  Shore  & 
Michigau  Southern  Ky.  bridge  (I he  bridge  nearest  the 
lake)  the  chanuel  is  contracted  to  i:i(t  ft.  The  remaining 
mivigable  portion  of  the  channel,  i.e.,  between  the  Su- 
l)erior  Viaduct  and  the  Erie  Ry.  bridge  (from  /!  to  (') 
has  an  average  width  of  1  15  ft.,  a  depth  of  30  ft.  from 
the  top  of  docks,  and  a  mininnun  width  at  bridges  of 
aliout  110  ft.     Tt  is  this  portion  of  the  river  that  caused 


Map  of  Cuyahog  i  Riveh  ix  Cleveland 

(Hatching  shows  area  flooded  Mar.  25-26.  1913.) 

,)ractically  all  of  the   damage   in   Cleveland   during   the 
flood  of  Mar.  25-26. 

Channel  Choked  by  Bends  axd  Bdidges 

The  result  of  the  flood  was  largely  due  to  the  exist- 
ance  of  13  sharp  curves  or  bends  having  radii  (to  the 
center  of  the  channel)  and  total  deflections  (e.xterior 
angles)   as  indicated  in  the  following  table: 


Location  of  bend 
Dry  Dock  St 

Radiu.i 
ft. 

.'iri' 

Deflection 
Deg.  Min. 
lOS 
51      45 

.520 

46 

Cincinnati  Slip 

West  6th  St 

1250 

mo 

21      IS 
39     45 

Collision  Bend 

3S0 

665 

147 
27 

...             540 

76     45 

Cirard  St.. 

530 

45     30 

405 

92     05 

772 

81      30 

295 

SI 

Total 

817     33 

in  \aryiiig  (k-grees  by  i;i  bridgcH  wliidi  crosH  llie  chan- 
nel, live  of  whicii  liave  center  pierw.  From  tlie  almve 
table  it  is  apparent  tliat  tiie  diannel  makes  total  deflec- 
tions, in  a  distance  of  2.85  mi.,  of  consideraldy  more 
than  two  complete  circles,  and  the  radii  in  niont  cases  are 
extremely  short.  And,  unfortunately,  in  four  cases  the 
bridges  are  located  at  or  near  bends. 

After  considering  the  number  and  character  of  tiie 
bends  in  the  chaniKd,  the  contraction  at  bridges  and  the 
obstruction  caused  by  the  center  ])iers,  it  is  evident  that 
a  matlieniatical  i-onipiilation  to  determine  the  flow  in  tiiis 
channel  umild  ikiI  (uily  be  difficult,  but  the  result  would 
be  very  unsatisfactory.  (Jalileo  said  he  "found  less  diffi- 
culty in  the  discovery  of  the  motion  of  the  planets,  ir, 
spite  of  their  amazing  distances,  than  in  his  investiga- 
tion of  the  flow  of  the  water  in  rivers,  whicli  took  place 
before  his  very  eyes."  It  would  be  of  considerable  inter- 
est to  know  what  the  ancient  philosopher  and  mathema- 
tician would  .say  had  he  had  ])Iaced  upon  him  the  re- 
sponsiliility  of  determining  mathematically  the  capacity 
of  the  Cuyahoga  liiver  channel  as  it  exists  todav. 

Kainfall   and  Flood   Einofk 

()l)servations  were  made  with  a  curient  meter  at  the 
Center   St.   bridge   and   at  the   Jell'erHUi    Si.    hriiL'e.   the 
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Between  the  Dry  Dock  St.  bend  and  the  bend  at  Su- 
perior Ave.,  the  channel  is  contracted  and  obstructed 


Curve  of  Uainf.u.i.  1!.vte  at  Clevkland. 
Mak.  23-2.-),  Iin3 

distance  between  these  bridges  being  about  3  mi.  Three 
readings  were  taken  at  each  location,  one  at  the  center 
and  two  midway  between  center  and  either  dock.  As- 
suming that  the  average  velocity  throughout  the  entire 
cross-section  was  87i/^%  of  the  average  of  these  three 
readings,  it  is  calculated  that  the  runoff  per  square  mile 
when  the  flood  was  at  its  maximum  height  was  about 
45  cu.ft.  per  sec.  per  square  mile.  The  runoff  cannot  be 
determined  with  absolute  accuracy  for  the  reason  that 
the  cross-section  of  the  channel  when  the  water  was  high 
can  only  be  approximated. 

According  to  the  rain  gage  of  the  F.  S.  Weather 
Bureau  at  Cleveland,  rain  began  falling  about  11  a.m. 
Mar.  23,  and  up  to  8  p.m.  1.95  in.  had  fallen,  the  max- 
imum rate  being  0.35  in.  per  hour,  which  maximum  rate 
lasted  for  about  one  hour.  From  8  p.m.  until  6  :30  a.m. 
of  the  24th  there  was  no  rain,  but  from  6  :30  a.m.  of  the 
24th  until  11  a.m.  0.36  in.  fell.  The  storm  began  again 
about  2  p.m.,  and  ended  at  10  a.m.  on  the  25th,  the  fall 
for  this  period  of  20  hours  being  3  in.  An  analysis  of 
the  above  figures  indicates  that  the  two  preliminary  rains, 
amounting  to  2.31  in.,  saturated  the  ground,  thereby 
causing  the  3  in.  which  fell  during  the  20-hr.  period  be- 
ginning at  2  p.m.  on  the  24th  to  produce  a  high  runoff. 
In  about  61A  hr.,  beginning  about  6  p.m.  of  the  25th, 
0.82  in.  rain  fell,  but  this  did  not  reach  the  outlet  until 
after  the  crest  of  the  flood  had  passed,  and  produced  a 
rise  in  the  river  of  only  a  few  inches. 
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The  highest  water  at  the  outlet  occurred  about  0  p.m. 
on  the  25th,  or  about  11  hr.  after  the  rain  had  .subsided. 
If  the  rain  was  uniform  over  the  entire  Cuyahoga  water- 
shed, it  is  evident  that  it  requires  11  hr.  to  cliarge  the 
entire  Cuyahoga  system. 

L00KIX(!    IXTO    THE    FuTriiE 

While  this  flood  was  a  little  higher  than  any  flood 
which  has  occurred  for  thirty  years,  it  is  very  probable 
that  another  such  flood  will  occur  long  before  the  ex- 
piration of  the  next  30-yr.  period,  for  the  reason  that  an 
analysis  of  the  above  figures  shows  that  the  3  in.  of 
rain  which  fell  from  3  p.m.  of  the  24th  until  10  a.m.  of 
the  25th  is  the  portion  of  the  rain  which  caused  tlu' 
flood.  According  to  the  rain-gage  readings  which  have 
been  taken  in  Cleveland  since  1879  a  rainfall  of  3  in. 
in  20  hours  is  likely  to  occur  once  every  11  years.  The 
only  other  condition  necessary  to  cause  high  water  is  the 
thorough  saturation  or  freezing  of  the  ground. 

The  flood  of  Mar.  25th  was  merely  another  of  Cleve- 
land's decennial  object-lessons.  This  case  is  somewhat 
more  aggravated,  however,  for  the  reason  that  property 
values  and  developments  in  the  river  valley  have  been 
greatly  increased  since  the  last  high- water.  The  totiil 
sul)merged  area  (including  both  developed  and  unde- 
veloped property)  below  the  Denison-IIarvard  Maduct 
ras  2470  acres.  It  is  impossible  to  reduce  the  damage 
to  dollars  and  cents,  but  the  suspended  blast  furnaces, 
submerged  railroad  tracks,  flooded  machinery,  lost  lum- 
ber and  other  miscellaneous  items  of  damage  should 
create  and  apparently  have  created  considerable  senti- 
ment in  favor  of  preventing,  if  po.ssible,  such  damage  in 
the  future. 

The  problem  of  preventing  damage  by  high  water  along 
ihe  Cuyahoga  Eiver  in  Cleveland  is  comparatively  sim- 
ple, unless  it  be  for  the  matter  of  creating  sufficient  puli- 
lic  sentiment  to  insure  the  financing.  If  the  river  is 
straightened  from  the  Erie  Ry.  bridge  to  the  Superior 
^'iaduct,  as  recommended  recently  by  the  Cleveland  River 
&  Ilarimr  Commi.ssion,*  the  channel  would  have  a  capac- 
ity sufficient  to  provide  for  the  recent  high-water  with 
a  factor  of  safety  of  almost  two.  When  the  u])i)('r  river 
is  straightened  and  deepened  this  factor  of  safety  will 
ajfply  to  the  channel  as  far  south  as  the  Denison-IIarvard 
^'iarluct.  The  estimated  cost  of  the  lower  river  im])rove- 
ment  is  $4,800,000.  The  improvement  of  the  upper  IV2 
mi.  of  channel  from  the  present  upper  limits  of  navigation 
to  the  Denison-IIarvard  Viaduct  is  being  carried  out 
by  interested  property  owners. 


llrlilKf  l>nniuK>-  on  the  .<4clolo  Ulvrr  was  dvHcrlbi'd  in  the 
«rtlrl<-  of  Julian  firiKKS  >n  our  ISHUe  of  Apr.  10.  1913.  p.  748. 
Threi-  Htat>'m>-ntH  In  that  article  should  be  corrected  and  Hup- 
plcmented  as  follows: 

Thi-  Norfolk  &  Western  Ry.  bridge  over  the  Scioto  at  Chll- 
lltothe  did  not  have  Its  channel  spans  destroyed,  but  lost  Its 
north   approach. 

The  brIdKe  approach  of  the  Scioto  Valley  Traction  Co.  at 
Chllllcothi-  across  the  river  had  the  tracks  and  strlnncrs 
carried  away  completely,  but  only  13  pile  bents  of  the  ap- 
proach were  entirely  destroyed. 

The  county  bridge  at  Portsmouth  was  entirely  lost,  not 
merely  the  east  span.  The  brldKe  consisted  of  two  spans 
242  ft.  and  oni-  span  100  ft  Apparently  the  plli-  foundations 
of  the  piers  were  undermined.  The  east  abutment  slid  out 
as  already  stated,  and  part  of  the  west  abutment  was  de- 
stroyed. 


Notes  from  the  Miami  Valley 

( EoiToiuAL   Corkespoxdexce) 

Piqua,  Ohio,  Apr.  17 — Some  of  the  interurban  elec- 
tric lines  in  this  part  of  Ohio  were  as  badly  hit  by  the 
flood  as  the  steam  railways.  Probably  the  worst  destruc- 
tion occurred  on  the  Ohio  Electric  Ry.  between  Cincinnati 
and  Da}"ton.  Large  sections  of  this  line  are  wrecked  as 
to  tracks,  wiring  and  structures.  The  two  lines  that  run 
from  Dayton  north  to  Piqua  were  little  injured  beyond 


XM    *'T,^'".«",'J"''*''i:'ni'"'lJ.."'i'"  described  In  "EntflncerlnK  News." 
Mar.   20,    1913,  p.  593. — Ed.] 


Fro.  1.   Sk::tc'h  Map  of  Piqua 

(Flooded  area  shown  slnK:Ie  hatched.  Regions  of  destruc- 
tive currents  shown  double  hatched.  Levee  and  embankment 
breaks   shown    black.) 

washouts  of  culverts  and  10-ft.  to  20-ft.  bridges,  as  they 
are  on  fairly  high  ground  all  the  way.  Yet  each  of  these 
lines  had  a  bad  washout  which  interrui)tcd  tratlic  for 
some  little  time. 

The  Dayton,  Covington  iV  Picpia  Ry.  runs  uj)  the 
Stillwater  Valley  and  cro.s.ses  the  Stillwater  by  a  two 
s])an  truss  bridge  alongside  a  trestle  crossing  of  thfl 
Wellston  division  of  the  Cincinnati,  Hamilton  &  Daytoii 
Ry.  The  bridge  ])robably  was  wrecked  liy  drift.  It  iff 
said  a  road  bridge  was  carried  down  from  above.  The  C, 
IF.  &  I),  trestle  just  below  is  also  gone;  a  hundred  feet 
of  einbankineiit  at  the  north  atmtment  is  still  there,  but 
beyond  this  again  a  50()-ft.  length  of  fill  is  out. 

Work  is  now  going  on  in  closing  the  Cincinnati,  Ham* 
illon  &  Dayton  gap  by  trestle.  The  electric  line  is  run-'i 
niiig  cars  to  the  gap  on  either  side  and  tninsferrinpl 
jias.'^eiigers  across  on  an  interesting  little  im|)rovised  ma- 
pension  bridge.  Two  wire  ropes  were  slung  across  the  pierH 
and  abiitrnents,  about  I  ft.  apart,  and  drawn  uj)  fairly 
tight  (.')  or  C,  ft.  of  sag),  the  ends  being  Miicbored  to 
deadnK'ii    buried    in   the  ground,   and   on    the    rojies  aro 
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(■ros.s-tiiiil)c'rs  8  or  10  ft.  ii|iiirt,  which  sii|i|Mirl  the  phuik 
flooriiifj  and  haiidrnils.  The  hnilj^c  sccins  ;i  lilUc  llcx- 
•ihh'  when  a  carload  of  passnif^'crs  walks  ovor  it,  bill  it  is 
|ii(i|c(tf(l  Uy  a  sijiM  at  (ho  oiitrancc  wliirli  stales  that 
the  use  of  the  temporary  bridge  is  at  the  passengei-^s 
own  risk. 

PiQI'A 

At  Tiqua  the  1'.,  ('..  ('.  i!;'  Si.  L.  Tty.  crosses  tlie  Bis; 
Miami.  Tiie  river  just  al)ove  the  bridge  makes  a  Umg 
loop  to  llie  eastward,  surroiiiiding  a  straggling  residence 


Fig.  2.    A  WiticcKED  Tlmrnvw   Spax  at  Piqu.\,  Not 
Mut'H  lx.iri!i;i)  iiv   Its  Fall 

district.  The  main  part  of  the  city  lies  to  the  westward. 
The  East  Piqua  section  is  protected  by  a  levee  on  the 
riglit-hand  bank  of  the  river,  extending  from  Rossville 
Bridge  all  around  the  bend  to  the  abutment  of  the  Pan- 
handle bridge;  .«ee  sketch  maji  herewith  (Fig.  1).  The 
main  part  of  Piqua  lies  a  little  higher,  and  is  not  so  much 
e.xposed  to  overflow  as  East  Piqua. 

The  Miami  rose  to  levee  height  Monday  evening. 
Mar.  24,  and  soon. overflowed  the  levee  along  the  bend 
around  East  Piqua,  cutting  through  the  levees  at  three 
places.  The  maximum  height  was  reached  about  mid- 
night Mondav,  and  then  the  water  was  4  or  5  ft.  over  the 
top  of  the  levee,  and  11.7  ft.  higher  than  in  1808.  the 
prior  record  flood.  Tlie  levee  washouts  permitted  water 
to  short-circuit  across  the  peninsula  of  low  ground.  Sev- 
eral houses  were  destroyed  by  the  rapid  current,  or  car- 
ried far  ofl;  their  foundations.  The  flood  also  washed 
out  a  piece  of  the  east  embankment  approach  of  the  Pan- 
handle bridge,  leaving  the  two  through-truss  spans  and 
the  abutment  and  pier  intact,  as  also  the  new  concrete 
])iers  which  have  been  built  for  a  new  bridge  at  higher 
level  (the  railway  is  being  elevated  through  Piqua).  South 
of  here  the  ea.stcrly  of  two  spans  of  a  street  bridge  was 
M-ashed  away,  and  some  distance  below  the  east  span  of 
another  higliway  bridge.  Houses  on  the  low  ground  along 
the  left-hand  bank  of  the  river  between  the  bridges  suf- 
fered considerable  damage.  On  the  sketch  I  have  marked 
the  sections  where  the  current  had  destructive  action, 
by  crossed  hatching.  Some  25  to  30  persons  were  killed, 
1  hear. 

The  river  began  to  recede  about  Tuesday  noon  and 
by  Thursday  morning  was  generally  off  the  streets.  The 
city  is  supplied  with  water  from  ponds  in  the  northwest 
l>art  of  the  city,  and  the  operation  of  the  system  was 
iidt    int('rvu]itcd   at   all   by  the  overflow.     The  principal 


ilaiiia^i'  III  ihc  city  was  the  dofitniction  in  the  two  outly- 
inj;  clisiiicis  above  mentioned  and  the  general  dirtying 
of  streets  ,111(1  biiililiiigs  and  ruining  of  riirnitun',  store 
stock,<!,  etc. 

'i'hc  river  at  Piqua  is  about  300  ft.  wide  at  the  nar- 
ii>"  |iiiinls.  Its  depth  at  high  water  may  have  been 
abiMit  •^■>  to  2')  ft.  The  elevation  of  iiigh  water  at  the 
soiitlierii  jiart  of  the  city  is  given  as  about  SCfi,  sea  level 
(bilum  (Albert  Schroeiler,  Citv  Eiigr. ). 

The  crossing  of  the  Panhandle  Hy.,  above  described, 
is  hiaiiied  by  many  of  the  people  for  the  flood  damage, 
or  at  least  for  making  the  daniagi'  wiu-sc  than  it  other- 
wise would  have  been.  It  is  claimed  that  the  two-span 
crossing  did  not  provide  enough  waterway,  and  by  back- 
ing lip  the  water  caused  the  overflow  of  East  Piqua.  A.s 
jiidof  of  the  damining-u])  action  of  the  railway  bridge  and 
its  long  east  embankment  ajiproacb,  lli(?y  jjoint  to  the 
break  of  the  east  embankment  just  adjacent  to  the  abut- 
luciit.  This  embankment,  however,  had  been  cut  into  for 
the  construction  of  the  east  abutment  of  the  new  iiridge, 
which  was  to  be  a  three-span  structure,  and  the  cut  un- 
doubtedly weakened  the  embankment  .«o  that  it  failed 
more  easily  when  the  water  rose  against  it.  The  over- 
flow and  damage  done  below  the  Panhandle  embankment 
also  indicate  that  the  river  channel  itself  was  entirely 
unable  to  care  for  the  flow. 

The  question  of  the  way  in  which  obstruction  of 
streams  and  valleys  by  bridges,  railway  embankment, 
etc..  contributed  to  the  damaging  effect  of  the  flood  i.s 
a  more  or  less  genera!  matter  of  discussion  in  the  val- 
ley. All  the  railway  crossings  I  have  yet  seen  in  this 
region  provide  for  bridges  over  the  actual  low-water 
channel  only  and  afford  no  channel  acro.ss  the  river's 
flood  plain,  the  approaches  always  being  of  solid  fill.  This 
is  liound  to  have  some  injurious  effect  in  a  flood  like  that 
of  last  month,  when  the  water  covers  the  whole  valley. 
But  it  is  going  to  be  a  hard  job  to  determine  just  where 
this  condition  was  responsible  for  increased  destruction; 
it  does  not  seem  likely  that  the  Piqua  situation  is  such 
as  to  jnit  mucli  blame  on  the  railway  embankment. 

Tl.OY 

Tro}',  Ohio,  A]M\  li — While  a  large  part  of  Troy  was 
overflowed  iiy  the  Big  Miami,  the  damage  done  was 
comparatively  .small.  Alva  W.  Scott,  City  Engr.,  states 
that  some  four-fifths  of  the  city  area  was  covered  by 
water.  Destruction  of  houses  took  place  practically  only 
in  a  little  otitlying  dwelling  section  north  of  the  bend  of 
the  river,  and  in  the  southwest  ]iart  of  the  city,  resulting 
in  a  loss  of  about  15  lives. 

AVater  came  into  the  western  part  of  the  city  Monday 
night,  Mar.  24,  and  by  2  a.m.  Tuesday  the  river  stood 
as  high  as  the  canal.  The  water  rose  3  or  4  ft.  in  the 
city  between  4aiid  4  a.m. ;  the  crest  stage  was  not  pasesd 
until  Tuesday  afternoon. 

The  city  lies  entirely  on  the  valley  bottom  of  the 
Miami,  and  there  are  indications  that  part  of  it  occupies 
a  former  channel  of  the  river,  along  the  west  edge  of  the 
valley.  When  the  water  got  over  the  river  bank  on  Mon- 
day night.  Mar.  24,  it  started  to  flow  right  down  this 
westerly  low  groiind.  A  sketch  map  herewith  shows  the 
flooded  area.  Unfortunately  the  old  channel  (if  it  is 
such)  has  been  completely  blocked  below  the  citv'  by  a 
railway  embankment  of  the  Big  Four,  about  10  or  15 
ft.  high  above  ground  level.     This  has  a  30-ft.  opening 
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Fici.  3.   M.w  (IF  Ti:iiY,  SiKiw  INC  I'.vrii  of  Flood  \V.\ti:i; 
Dow.v  Low  (iiioixD  .\i,uN(!  WicsT  Edge  of  Y.m.i.icy 

which  take."  the  drainage  from  some  8000  acres  of  uplaml 
via  ll)e  McKaig  St.  storm  sewer,  and  east  of  tliis  o])ening 
a  short  bridge  over  the  Dayton  &  Troy  electrit-  railway 
south  of  the  lower  end  of  Market  St.  When  water  ae- 
cumulated  back  of  the  Big  Four  embankment  it  did  not 
find  adequate  discharge  capacity  in  the  two  openings,  and 
was  dammed  up  several  feet.  At  the  crossing  over  the 
electric  line  the  scour  was  so  great  as  to  undermine  the 
east  abutment  and  wash  out  some  endiankment  east  of 
it,  leaving  the  tracks  sujjported  on  the  olil  fill  piling. 
(see  View  A).  Even  this  gap  did  not  relieve  the  ac- 
cumulation sufficiently,  and  the  people  of  the  neighbor- 
hood finally  made  a  cut  in  the  embankment  a  short  dis- 
tance west  of  the  crossing,  which  soon  rcsuitccl  in  a  wash- 
out 300  or  400  ft.  long. 

Troy  has  no  levees  except  along  some  farm  lands.  Tiic 
main  part  of  the  town  lies  at  an  elevation  a  few  feet 
above  the  westerly  part,  and,  as  the  sketch  plan  shows, 
the  central  part  was  less  Hooded.  However,  it  is  trav- 
ersed by  the  Miami  and  Erie  Canal  and  a  hydraulic  race. 
and  these,  wliile  they  did  not  bring  down  a  destructive 
water  flow,  made  a  certain  amount  of  trouide  ijy  piling  up 
drift  and   by  helping  to  overflow  the  town. 

No  pavement  was  destroyed,  although  sonu'  unjiaved 
streets  were  scoured  out  (at  Piqua  also  practically  no 
Htreet  damage  was  done).  The  work  of  cleaning  u|) 
the  streets  and  carrying  away  the  house  rubbish  was 
prowcuted  pretty  actively,  some  15  teams  an<l  100  men 
being  at  work  nearly  two  weeks.  At  this  time  the  town 
looks  well  cleaned  ut>. 

The  river  dinu'usions  aiul  velocity,  slope,  etc.,  are  not 
known.  The  elevation  of  high  water  iH  given  as  about 
8.3.1,  sea  level. 

The  principal  j)eoi)le  here  are  strongly  of  the  opinion 
that  the  Big  Four  embankment  had  distinct  influence 


in  contributing  to  the  seriousness  of  the  flood.  They  in- 
tend to  present  the  facts  to  the  Board  of  Army  Engineers 
with  a  view  to  getting  relief,  but  I  do  not  understand 
just  what  relief  is  expected,  whether  it  is  to  consist  in  a 
large  pass  through  the  embankment  or  closure  of  the  over- 
flow channel  by  a  suitable  levee  at  the  upper  end. 

The  t'.,  H.  &  D.  bridge  in  the  northern  part  of  Troy 
also  suffered  injury.  This  is  a  plate-girder  through 
bridge  of  six  spans,  and  was  atfected  by  settling  of  the 
two  uortlierly  piers,  one  of  which  is  quite  considerably 
tipped.  The  railway,  however,  managed  to  jack  these 
s]ians  back  to  level. 

There  are  two  highway  bridges  over  the  Miami  a 
short  distance  west  of  this,  the  Market  St.  bridge,  con- 
sisting of  two  steel  through  spans,  and  west  of  here  a 
concrete  arch  bridge  of  three  spans,  recently  built.  Both 
these  bridges  are  uninjured. 

Daytox 

Dayton,  Ohio,  Apr.  19 — Dayton's  flood  distress,  which 
is  much  more  severe  than  the  Eastern  newspaper  rejwrts 
indicate,  seems  to  have  been  essentially  due  to  submer- 
gence rather  than  to  destruction.  With  the  hasty  notes 
1  sent  on  the  15th  I  inclosed  a  sketch  map  show- 
ing the  extent  of  the  flooded  area  and  marking  the  lo- 
cation of  the  levee  washouts  (Exginkickinu  Niows,  Apr. 
2i,  p.  805).  The  river  got  up  to  the  levee  top  (which 
was  nominally  3  ft.  above  the  1898  record-height  water 
mark,  but  actually  somewhat  irregular)  about  9  Tues- 
(hiy  morning.  Mar.  25.  The  overflow  quickly  cut  gaps  in 
the  levees,  first  near  the  up])er  end  of  the  city  but  later 
also  below.  The  middle  half  of  the  city  is  on  tiie  val- 
ley bottom,  which  is  fairly  well  represented  by  the  sub- 
merged area.  As  in  the  whole  Miami  valley,  the  river 
meanders  from  side  to  side,  and  the  valley  can  be  roughly 
outlined  by  drawing  two  lines  touching  the  extremities 
of  the  river's  bends;  however,  at  Dayton  the  tributary 
streams  make  the  valley  rather  irregular. 

'J'his  valley  bottom  i)eing  5  to  15  ft.  i)clow  the  levee 
tops,  it  is  easy  to  inuigine  the  efi'ect  when  the  water  raa 
over  the  levees  and  started  cutting  crevasses  thnuigh 
them.  Where  the  first  breaks  occurred,  great  destruc- 
titiu  was  done:  many  scores  of  houses  were  washed  away, 
wrecked  or  o\crliiriuMl,  or  simished  by  floating  objects. 

It  is  cstiiiiaicd  iliat  something  less  than  half  the  city's 
area  was  inuiulated.  A  more  significant  figure  would  be 
that  re])resenting  the  nundier  of  i)eoi)le  and  the  number 
of  houses  directly  involved  in  tlic  flood,  but  these  figures 
are  at  present  subject  to  nuuli  gucsswurk.  The  Citizen's 
Relief  Committee  estimates  that  9l),(i()()  ])ersons  were 
"in"  the  flood  (total  i)opulation  aboul  I'^O.OOO).  11.  E. 
Talbott,  Chief  i'lngineer  to  the  c(Unmittee,  estimates  that 
l.").()0()  to  2l).(»0()  buildings  were  in  the  floo.lcd  area,  and 
from  this  nundier  the  magnitude  of  the  distress  produced 
can  be  judged. 

The  river  banks  are  practically  uninjured,  except  for 
the  levee  washouts  and  the  washing  and  weakening  of 
the  land  faces  of  the  levees  at  nniny  other  points  by  the 
water  overflow.  The  bed  is  probably  not  much  scoured 
out.  as  sandbanks  have  again  appeared  above  the  water 
here  and  there.  The  scour  at  the  tinu'  of  highest  water, 
however,  must  have  been  very  great,  as  is  shown  by  the 
washing  out   of  .wme  bridge  i)iers. 

The  dannige  to  the  bridges  is  relatively  slight.  Tlu? 
city's  five  concrete  bridges  went  through  the  flood  without 


May  1,  \'.n:i 


E  N  (;  1  \  !■;  !•;  i;  i  x  (;    n  i-:  w  s 


927 


A.     Washout  of  Big-  Pour  crossing  over  Ohio  Electric  Ry..  B.     Piers  of  Fifth   St.   Bridge,   Dayton,   with   corners  ripped 

in  Troy.  out. 

C      Washin°-ton   St     Bridge    after   the   flood,   intact.  E.      Dirt   and   rubbish   in   Hanover  St.,    Hamilton;    cleaning- 

D.      Davton    Union    Ry.    Bridge    restored    by    trestling    the       "P  work  proceeding, 
washed-out  west  half.  F.     Street  washout  in  Hamilton. 

Six  Views  in  the  MiAiii  Valley  FROii  Troy  to  Hamilton 
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injury,  e-\cept  breaking  of  the  concrete  balustrades.  A 
number  of  steel  bridges  also  passed  through  uninjured, 
(e.g.,  Ridge  Ave.  over  the  Stillwater,  Keowee  St.  over  the 
Mad,  Herman  Ave.  over  the  Miami),  but  one  railway 
and  three  highway  bridges  were  partly  wrecked,  two  by 
loss  of  piers  and  two  by  pushing  ofE  of  the  superstructure. 
All  the  bridges  had  water  flowing  over  the  decks. 

The  Helena  St.  bridge  over  the  Miami  just  below  the 
mouth  of  the  Stillwater,  a  light  highway  bridge  leading 
to  an  amusement  park,  had  two  spans  of  four  carried 
away,  and  the  pier  supiwrting  these  two  spans  is  gone, 
which  might  indicate  tliat  the  washing  out  of  this  pier 
caused  the  spans  to  fall.  A  single-span  bridge  over  the 
Stillwater  at  Ridge  Ave,  a  half  mile  above,  is  intact, 
though  water  flowed  over  its  floor.  About  the  same  dis- 
tance below  is  the  Herman  Ave.  bridge  of  five  through- 
truss  spans,  near  which  a  severe  levee  washout  took  place 
on  the  east  bank,  which  was  responsible  for  most  of 
the  damage  in  Xorth  Dayton.  The  bridge  was  subjected 
lo  a  current  strong  enough  to  bend  a  section  of  both 
railings  flat  downstream,  but  no  other  damage  is  appar- 
ent. 

The  Webster  St.  bridge  over  the  Mad  River  and  near- 
est its  mouth,  consisting  of  two  through-truss  spans,  was 
carried  out,  though  the  pier  and  abutments  remain  in 
slightly  damaged  condition.  The  curious  thing  about 
this  is  that  an  old  single-span  bridge  a  short  distance 
above  at  Keowee  St.  is  intact,  though  it  has  very  much 
less  waterway  than  the  two  spans  at  Wel)ster  St.  The 
street  bridges  over  the  Miami  in  Dayton  below  this  point 
are  at  Main  St.,  Monument  Ave.  and  Third  St.  (rein- 
forced-concrete  arch  bridges  of  six  or  seven  spans  of 
60  to  80  ft.  each).  Fifth  St.  bridge  (a  steel  through-truss 
ijridge  whose  three  spans  were  carried  ofl"  their  piers), 
and  Washington  and  Stewart  St.  (concrete  arch  bridges 
like  the  upper  three).  All  five  concrete  arch  bridges  are 
uninjured,  except  for  railing  damage. 

The  most  notable  bridge  failure  in  Dayton  is  that  of 
the  Dayton  Union  Ry.  bridge,  whose  destruction  cut  off 
three  railways  entering  from  the  south  (Panhandle,  Big 
Four  and  C,  H.  &  D.).  It  was  a  modern  deck  plate- 
girder  bridge  of  six  spans,  the  three  westerly  of  which 
went  out.  One  pier  is  washed  away  and  one  is  liadly 
tilted.  One  span,  intact,  was  carried  300  ft.  downstream 
and  lodged  against  the  west  levee,  causing  it  to  .scour  out 
)mrt  way.  The  failure  of  the  bridge  is  possibly  due  to 
the  fact  that  its  piers  did  not  go  as  deep  as  those  of 
the  city  bridges.*  TIk  gap  in  the  bridge  was  closed  by 
trestle  on  Apr.  13,  and  trains  run  over  it  since  Apr.  14. 

The  buildings  which  were  wrecked  seem  to  be  in  most 
cases  such  as  were  of  light  construction,  as  sheds,  frame 
dwellings,  etc.  Where  more  substantial  buildings  were 
wrecked  it  is  charged  to  special  conditions.  Thus,  the 
Xorth  Dayton  frcight-hou.sc  of  the  ('..  H.  <!ic  D.  Ky.  was 
(h.'stroyed,  being  stru<k  by  floating  houses  it  is  said.  A 
foundation  washout  wliicli  caused  the  collapse  of  i)art  of 
a  corner  tower  of  the  Steele  High  School,  at  the  river 
front  on  Main  St.,  is  attributed  to  scour  of  the  current 
deflected   by  a  bronze  lion. 

Huilding  inspection  ha«  covered  some  l-'tOO  buildings 
80  far,  but  this  is  not  all  of  those  damaged,  i'robably 
500  of  the.se  were  found  seriously  damaged.  Only  a 
pmall   number  of  "unsafe"  notices  was   issued. 

•But  Main  .St.  Hrldifp.  de«crlbi-d  In  our  Iiihu.-  nf  May  19, 
1904.   haH  Im   pltTM  only  6-6   ft.   below  river  bottom. 


The  dejiartment  has  found  no  evidences  of  settlement, 
except  where  local  scour  occurred.  The  collapse  of  one 
or  two  buildings  during  the  flood  (e.g.,  Beckel  building) 
is  supposed  to  be  due  to  scour,  though  the  causes  have 
not  been  investigated.  A  few  cases  of  peculiar  dan\age 
were  fouud.  In  the  Cooper  Manual  Training  School  the 
swelling  of  the  interior  framing  pushed  out  the  brick 
walls  several  inches.  Similar  ett'ects  were  found  in  the 
Colonial  building,  but  here  they  are  attributed  to  ex- 
pansion of  the  floor  boarding ! 

When  municipal  functions  were  resumed  in  Dayton, 
it  was  under  martial  law.  But  there  seem  to  be  several 
independent  authorities.  (1)  The  Citizen's  Relief  Com- 
mittee, which  Gov.  Cox  made  official  and  which  has  J.  H. 
Patterson,  of  "Cash  Register"  fame  at  its  head  and  H.  E. 
Talijott  as  Chief  Engineer,  is  in  charge  of  most  activi- 
ties. <-'ity  officials  seem  to  be  under  command  of  this 
committee,  and  the  city  engineer  has  charge  of  one 
division  of  work  in  the  engineering  department.  (2) 
The  sanitary  administration  is  independent,  under  ilajor 
Rhoads,  U.  S.  Medical  Corps.  The  local  board  of  health 
works  under  his  direction  as  does  also  the  officer  of  the 
State  Board  of  Health  who  was  sent  here;  both  handle 
assigned  subdivisions  of  the  sanitary  work.  (3)  The 
Red  Cross  organization  works  independently,  on  the  prob- 
lem of  helping  those  citizens  who  lost  all  their  possessions 
to  get  a  new  start,  by  supplying  trades  tools,  the  primary 
elements  of  iiousehold  equipment,  etc.  Also,  a  large 
squad  of  Red  Cross  nurses  was  assigned  to  health  work 
under  Major  Rhoads.  (4)  The  militia  is  independent, 
beijig  the  policing  authority,  and  apparently  in  critical 
cases  the  supreme  authority.  (.5)  The  State  Building 
Inspector's  office  has  worked  on  the  inspection  of  build- 
ings suspected  of  being  dangerous. 

The  Relief  Committee  has  evercised  soverign  power, 
backed  by  the  militia.  Men,  teams,  wagons,  motor-cars, 
etc.,  were  impressed  into  service.  The  ordinary  citizen 
was  thereby  much  delayed  in  getting  goods  moved,  new 
stulf  brought  in,  etc.,  and  at  this  time  tiie  signs  "We  Are 
Open  for  Business"  are  still  few  cnougii  to  attract  atten- 
tion as  you  go  along  the  street.  Rigid  "curfew"  rules, 
sJnitting  everybody  indoors  after  6,  also  made  the  re- 
covery slower. 

Tlie  cleaning-u]i  ])roblein  was  and  is  enormous.  The 
flood  water  deposited  several  inches  of  soft  mud  every- 
where. This  was,  at  the  .same  time,  a  big  sanitation  prob- 
lem, in  spite  of  the  fact  that  the  water  and  sewer  ser- 
vices were  not  badly  disorganized  and  were  in  service 
from  Saturday,  Mar.  2i).  The  water  system  was  lamed 
by  the  breaking  off  of  many  street  (ire-i)liigs,  and  the 
water-works  department  set  to  wcrk  to  shut  off  the  hy- 
drant connections  just  as  soon  as  it  got  the  pumps 
started.  The  street-car  system  and  .some  ])arls  of  the 
ciectric-light  service  were  put  in  service  almost  as  quickly. 
Most  of  the  schools  have  been  cleaned  out  and  are  run- 
ning again,  and  a  jjublic  market  is  just  opened. 

Street-cleaning  has  been  han<lled  very  largely  by  wag- 
ons, though  a  few  railway  cars  served  by  locomotive 
cranes  handling  grab  buckets  wen;  emi>loyed.  This 
method  is  going  to  be  used  much  mort'  extt'usively,  it  is 
stated. 

The  street  dirt  and  rubbish  has  been  ilniMjied  |»arlly  in 
vacant  areas,  partly  into  the  river.  Dumping  ))latf()rin8 
were  built  on  the  bridges,  and  tin?  wagons  drive  up  and 
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tip  cviTylliiiif;-  ovurhoiiril.  ProU'st  was  iriiulc  ii;;!iiMst  (his 
ti  lew  days  ago,  and  now  tlu>  order  is  tliat  only  pun- 
mud  is  to  1)0  dumped  into  tlie  river,  lo  avoid  tlie  elianci; 
of  lllling  the  river  witli  del)ris.  Hul)liish  and  the  like, 
other  than  mud,  is  to  he  hurned. 

Ik'ailway  serviee  started  up  pretty  well  this  week,  hut 
freight  movement  is  now  ham])ered  hy  congestion  of  the 
freight-houses,  consignees  heing  unable  to  remove  their 
goods  rapidly. 

The  Federal  government  is  hlanied  for  not  taking  care 
of  the  river  and  making  it  safe  against  Hooding.  It  is 
asserted  here  and  elsewhere  in  the  valley  that  the  Miami 
was  long  ago  declared  navigahle,  though  I  heard  the  con- 
trary from  Major  Rand  of  the  U.  S.  Engineer  Office  at 
Cincinnati.  Straightening  the  river  through  Dayton  is 
much  discussed,  and  the  Relief  Committee  has  been  con- 
sidering the  possibilities  in  this  direction.     The  location 


tile  freight-house  west  of  the  track  was  torn  apart  an<l 
shoved  oir  its  footings,  leaving  only  a  small  piece  of  the 
building  standing.  Al)oiit  two  miles  of  track  was  washed 
off  the  roadbed  and  the  latter  jmrtly  scoured  away.  There 
was  even  more  destrui'tive  though  not  so  extensive  scour 
on  the  east  bank,  for  UtOd  ft.  north  of  the  lower  bridge. 
The  river  ate  into  the  bank,  and  cut  it  back  some  dis- 
tance, destroying  a  whole  row  of  houses  and  the 
land  they  stood  on.  The  east  bank  was  submerged  back 
to  Fifth  St.,  ea.st  of  the  tracks  of  the  Hig  Four.  Miamis- 
burg  sull'ered  fidly  as  much  as  Dayton,  both  in  submerg- 
ence and  in  destruction,  in  pro])ortioii  to  its  size. 

The  highest  water  here  was  Tuesday  afternoon,  Mar. 
25;  it  stood  10  ft.  1  in.  higher  than  the  1«9H  flood  level. 
It  flowed  about  11  ft.  deep  in  Main  St.,  or  about  W  ft. 
in  the  river  channel.  Flood  flow  in  the  Miami  &  Krie 
canal,  on  the  east  bank,  carried  drift  whicli  did  sonic  dam- 


FiG.  4.   Valley  of  Big  JIiajii  River  fhom  Fkaxklix  to  MiAitisBrRG 

(Shows  approximate  location  of  cutoff  of  C.  C.  C.  &  St.  L.  Ry.  and  its  tJiree  wrecl<ed  bridKes:  and  areas  of  damage  at 
Miamisburg.  The  sides  of  the  vallev  are  generally  of  gentle  slope;  the  hachures,  at  elevations  6SO-720,  give  the  approxi- 
mate  line   of   the    edge    of   the    flat    valley    bottom.) 


of  Dayton   on    the   valley    bottom,    which   has    doubtless 
always  been  submerged  by  high  Hoods,  is  not  mentioned. 

MlAMISBUKG 

Hamilton,  Mar.  20 — Destructive  scour  of  the  river 
banks  oncurrred  11  mi.  below  Dayton,  at  Miamisburg,  in 
spite  of  the  absence  of  bends  or  obstruction  by  embank- 
ments, etc.  The  location  appears  at  the  right  in  the 
sketch  plan  (Fig.  4).  Two  county  bridges,  each  three 
spans  of  about  200  ft.,  -were  carried  out;  both  had  for- 
merly consisted  of  two  spans,  the  west  span  being  added 
after  the  1898  high-water,  with  reconstruction  of  the  old 
"■est  abutment  into  a  pier  but  without  excavation  of  the 
I'euch  under  the  new  span.  The  reconstructed  pier  of  the 
lower  bridge  was  undermined  in  the  present  flood,  and 
went  out  of  sight.  The  west  bank  was  subjected  to  in- 
tense scour,  w-hich  cut  the  foreshore  (about  300  ft.  wide) 
il(>wn  nearly  to  low-water  level.  A  twine  mill  near  the 
v*st  end  of  the  old  bridge  was  destroyed,  and  the  C,  H. 
■i  D.  passenger  station,  at  the  lower  bridge  and  just 
east  of  the  railway  embankment,  was  swept  away.     Even 


age.  As  the  canal  is  no  longer  u.«ed,  the  people  want  it 
filled  up.  Altogether  ten  or  twelve  houses  in  the  city 
were  destroyed,  and  one  man  drowMied. 

Practically  no  sewer  or  pavement  damage  resulted. 
The  water-works  pumps  were  stopped  by  the  flood.  Sat- 
urdaj'.  Mar.  29,  water  and  electric-light  service  were  re- 
stored. 

The  city  was  cut  off  from  the  west  side  and  the  C,  H. 
&  D.  Ry.  by  the  destruction  of  the  two  bridges.  A  ferry 
was  rigged  up,  at  the  instigation  of  the  local  business 
people.  It  is  a  small  flatboat  propelled  by  a  motor-boat 
hitched  alongside,  and  is  guided  bv  pulleys  running  on  a 
wire  rope  stretched  across  the  river  (see  photo). 

Big  Four  Cutoff 

One  of  the  most  unfortunate  pieces  of  railway  destruc- 
tion occured  a  short  distance  below  Miamisburg,  on  the 
Big  Four.  Three  years  ago  the  alignment  of  the  Cin- 
cinnati-Dayton line  was  straightened  by  a  cut-off  extend- 
ing across  a  bend  of  the  river,  leaving  the  old  line  on  the 
east  bank  south  of  Franklin  and  rejoining  it  a  mile  below 
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(The   only    way   to   cross,   all    bridges    having   been   carried 
out  by   the   flood. 

Miamisburg.  The  cutoff,  as  roughly  sketched  in  Fig.  4, 
crossed  the  entire  river  valley  twite,  and  as  it  is  on  em- 
bankment 20  to  2o  ft.  high  it  forms  two  barriers  across 
the  valley,  interrupted  only  by  the  two  river  bridges  and 
by  a  bridge  over  the  Miami  &  Erie  Canal  and  the  Ohio 
Electric  Ry.  at  the  north  end  of  the  cutoff.  When  the 
flood-flow  tilled  the  whole  valley  bottoms,  the  current  was 
80  rapid  through  the  three  openings  that  it  scoured  them 
out  and  wrecked  the  three  bridges,  besides  washing  olf 
short  pieces  of  roadbed.  The  cutoff  was  impassable,  aiul 
to  restore  communication  the  railway  went  back  to  the 
abandoned  bank  location;  the  right-of-way,  having  re- 
verted to  tlie  former  owners,  was  .secured  anew,  ties  and 
rails  laid,  and  the  north  end  connected  to  the  existing 
track  by  new  embankment. 

The  three  bridges  were  modern  and  of  imposingly 
heavy  appearance.  The  canal  crossing,  a  skew  through- 
truss  bridge  with  plate-ginler  api)roach  span.*,  was 
dropped  by  collapse  of  the  undermined  concrete  abut- 
ments, and  is  completely  ruined.  The  river-crossings 
were  deck  ])latc-girder  bridges  of  some  six  or 
seven  spans  each,  crossing  the  river  on  a  skew; 
the  upper  one  lost  no  spans  but  has  several 
piers  badly  tipped,  while. the  lower  one  further 
lost  several  piers  and  their  abutting  spans. 

The  city  of  Middletown  fared  relatively  bet- 
ter than  many  otlier  places  along  the  river. 
You  will  be  interested  in  two  pieces  of  flood  ac- 
tion, however.  The  forebay  of  a  hydraulic  race 
was  cut  into  and  the  dam  bypas.scd,  leaving  the 
risk  that  a  flood  might  pa.ss  down  the  canal 
and  do  extensive  damage;  this  n^fpiires  emer- 
gf'Dcj  repair. work  by  the  state  canal  depart- 
ment. The  paved  causeway  leading  from  the 
city  to  the  West  Middletown  railway  station 
was  considerably  damaged,  had  its  river  bridge 
carried  out  and  much  pavement  destroyed; 
at  its  westerly  end  several  houses  and  the  rail- 
way station  were  wiped  out.  Perhaps  the  road  tended  to 
dam  the  valley  and  cause  heavy  scour  through  and  over  it. 

The  Ohio  Electric  Ky.,  which  was  very  badly  damage<l 
from  Miamisburg  south,  crosses  the  river  valley  diag- 
onally from  the  .southern  edge  of  Middletown  to  the  west 
bank  on  fill,  with  a  river  bridge  and  a  plate-girder  span 
over  the  track  of  the  C,  H.  &  D.  Ky.    Both  these  bridges 


Fig.  6.   E.meugkxcv  Ferry  at  MiAitisBURO 

were  wrecked,  and  several  large  sections  of  the  embank- 
ment are  gone;  the  case  reminds  one  somewhat  of  the 
Big  Four  cutoff  farther  upstream,  as  to  its  circumstances 
and  the  results. 

The  small  span  over  the  C,  H.  &  D.  Ry.*  had  its  sub- 
stantial and  fiiie-looking  concrete  abutments  entirely 
wrecked ;  each  broke  into  two  or  three  large  fragments 
when  underwashed,  and  these  fell,  with  the  .span  over 
them,  .so  as  to  block  tJie  C,  H.  &  D.  track.  Traffic  on 
the  latter  was  restored  by  hoisting  the  span  out  of  the 
way,  and  laying  a  temporary  track  on  sharp  reverse  curve 
winding  its  way  through  between  the  fallen  blocks  of 
abutment  concrete.  Quite  a  while  is  likely  to  elapse  be- 
fore the  electric  railway  is  again  in  running  shape. 

Hamilton 

Hamilton,  Ohio,  Apr.  21 — Probably  more  destruction 
■was  done  in  Hamilton  than  in  any  other  Miami  valley 
city,  for  its  size  at  lea.st.  The  lay  of  the  land  here  has 
a   distant   resemblance  to   that  at   Troy,   the  city   being 
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Fio.  7.  Map  of  Hamilton 

(.single  hatchhiK  Indicates  floodrd  itri'U.  In  the  double- 
tchi'd  area  at  the  bend  of  the  river  about  l.'iii  hi)ii.s<s  were 
Htroyed  by  the  flood  currents.  Much  daniaKi'  was  done  In 
veral  other  areas,  one  oT  which  Is  shown  by  double  hatching.) 

built  on  the  flat  ground  inside  a  bend  of  the  river.  Bu^ 
the  Hamilton  situation  is  comi>licated  by  an  old  rivel 
loop  above  the  city,  and  a  sliar))  bend  of  the  channel  just 
above  this,  with  a  railway  bridge  crossing  at  the  bend. 
It  seems  possible  that  in  earlier  times  the  course  of  the 

*IllUBtruted   In  our  Issui-  of  .Vpr.   2<.  p.  868. 
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river  niMV  lia\r  liccn  on  llir  inside  df  llic  |ir 
the  rivur,  ami  suiitli  llii'ou.nli  Ihe  land  ni>\ 
tlio  fity,  aloMji;  tlio  east  slope  ol'  Ihc  valley;  sec  tlie  a( 
paiiyin.s;  sketeli  map  (Fis.  1).  People  Iuto  believe  that 
the  railway  bridge — the  New  I.'iver  bridge  of  the  C,  H. 
&  D.  Ry. — was  responsible  Inr  danuning  back  the  river 
and  di\eiiing  it  soidbward  through  the  city.  Ti  is  a 
faet  that  I  his  plate-girdiM'  bi'idge,  some  ll>  ft.  deep,  was 
overflowed  al)Out  2  ft.  over  the  tops  of  the  girders  (and 
yet  the  piers  were  not  undermined!).  The  levels  whieh 
ha\e  l)een  takdi  show  a  very  sleep  flood  slope  throngh  the 
city:  but  at  the  same  time  the  river  channel  was  full 
over  its  banks  even  below  the  railway  bridge,  full  enouirh 
to  submerge  the  decks  of  all  the  bridges,  and  rapid 
enough  to  scour  out  bridge  piers.  If  the  flow  which 
went  through  the  city  had  been  added  to  the  channel 
flow,  the  d-anage  to  the  city  might  have  fully  as  bad  as 
what  actually  occurred.  Tliere  was  simply  an  unprece- 
dented quantity  of  water  that  had  to  be  carried  off. 

The  crest  of  the  flood  was  10.1  ft.  aliove  the  1898  stage, 
which  was  the  maximum  recorded  ])reviously.  (Earlier 
high  floods  were  1866,  1884,  1897  and  1898.)  No  esti- 
mates of  the  flow  in  cubic  feet  per  second  have  been  made 
here,  so  far  as  I  can  find  out.     The  only  data  remotely 
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Fig.  8.   Eating  Curves  for  Big  Miajii  at  Hamlton, 
FROM  Gagings  up  TO  17-Ft.  Stage  (A.  H.  Hortox) 

(The  stage  reached  by  the  1913  flood  was  33.) 

bearing  on  the  subject  are  some  gagings  made  under  A. 
H.  Horton,  of  the  Water  Eesources  Brancli,  U.  S.  Geo- 
logical Survey  (Newport,  Ky.).  Mr.  Horton  furnished 
the  accompanying  plot  of  these  gagings  (Fig.  8). 

Water  came  down  Old  River  Tuesday  morning  about 
10.  Maximum  stage  was  reached  at  3  a.m.,  Wednesday, 
Mar.  26,  and  then  it  fell  at  about  half  the  rate  of  ris- 
ing. The  river  bridges  went  out  about  noon  Tuesday, 
i.e.,  long  before  the  crest  of  the  flood.  They  went  out 
in  order  from  u])stream :  Black  St.  (city  bridge),  High- 
Main  St.  (one  440-ft.  spam;  county  bridge),  C,  H.  &  D. 


Fig.  9.  FATij-iiK  of  f'.,  IT.  &  D.  Ev.  Bkidgk  at  IlAvrn/rox 

(The  plan  of  holdlns  a  bridge  down  by  loading  with 
rrelffht  cars,  which  succeeded  In  saving  many  bridges  from 
being   carried   out  did    not    protect   aealnst    pier   undermining.) 

Ey.  bridge  (plate-gii-der  spans,  ]iier  went  out),  and  Co- 
lumbia bridge  (county  bridge).  It  was  necessary  after 
the  flood  to  operate  ferries  and  also  to  build  a  pontoon 
bridge;  the  first  pontoon  bridge  was  torn  out  by  a  slight 
rise  in  the  river  after  the  first  recession,  and  a  stronger 
one  was  then  built. 

About  300  houses  in  Hamilton  were  totally  destroyed, 
and  many  more  damaged.  Nearly  a  hundred  lives  were 
lost.  The  loss  of  life  was  equal  to  that  at  Dayton,  a 
much  larger  city.  Pavement  M-as  ripped  up  in  many 
places.  Some  asphalted  streets  had  the  sheet-a.sphalt 
simply  stripped  off  in  sheets  and  fragments,  while  the 
concrete  base  was  left  in  i^lace  uninjured.  A  similar 
action  was  noted  in  Dav'ton. 

Sewers  and  the  water-system  were  not  seriously  injured, 
but  deposit  in  the  sewers  gave  some  trouble,  and  manv 
of  the  sanitary  sewers  were  clogged.  Work  at  opening 
them  is  now  going  on  actively.  The  outfall  sewer  at  the 
pumping  station  (used  in  high-water  periods)  was  de- 
stroyed, and  the  sanitary  sewers  were  cut  into  the  river 
for  temporary  discharge.  The  water  system  had  its  main 
across  the  river,  su]>plying  the  west  side,  put  out  of  .ser- 
vice;  the  west  side  has  been  sujjplied  by  the  Champion 
Coated  Paper  Co.  since  the  flood.  Generally,  the  water, 
sewer  and  electric  services  were  in  operation  bv  Sundav. 
Mar.  30. 

The  Recent  $17,600,000  Bond  Elec- 
tion at  Los  Angeles. 

By  Burt  A.  Heixly* 

The  City  of  Los  Angeles  at  a  special  election  held 
Apr.  15,  voted  $?, 500,000  for  constructing  docks  and 
wharves  and  opening  and  improving  the  municipal  har- 
bor of  San  Pedro  together  with  .$1,500,000  for  the  con- 
struction of  the  City  Trunk  Line,  a  76-  to  64-in.  pipe 
line,  tunnel  and  conduit  system  to  carry  the  water  of  the 
Los  Angeles  Aqueduct  from  the  aqueduct  outlet  a  dis- 
tance of  25  miles  into  the  city.  These  were  the  only 
issues  out  of  a  proposed  total  bond  issue  of  $17,600,000 
which  received  the  necessary  two-thirds  vote  to  carry. 
The  proposed  bond  i.ssue  of  $6,500,000  for  building  "a 
power  distribution  system  and  for  the  completion  of  the 
aqueduct  power  plant,  with  a  capacity  of  37,500  hp.,  for 
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Avhich  $3,500,000  was  voted  in  1910,  was  defeated,  as 
was  the  proposal  to  vote  $2,000,000  for  the  construction 
of  irrigation  trimk  lines  through  the  Fernando  A'alley 
as  a  part  of  the  plan  to  put  18,000  miner's  inches  of 
surplus  water  of  the  aqueduct  to  practical  use.  The 
Graham  High  Line  plan  for  which  the  Board  of  Pub- 
lic Service  Commissiouers  asked  $2,500,000  as  an  initial 
expenditure  to  carry  11,000  miner's  inches  into  the  San 
Gabriel  Valley  was  also  defeated  by  a  two  to  one  vote. 
(See  ExG.  Xews,  Mar.  13,  1913,  for  the  various  plans 
for  disposing  of  the  surplus  water  of  the  Los  Angeles 
Aqueduct). 

The  city  trunk  line,  in  anticipation  that  the  people 
would  approve  of  the  action  of  the  Board  of  Public 
Service  Commissioners,  owing  to  the  urgency  of  its  need, 
has  been  under  construction  since  October,  1913,  and 
much  of  the  steel  for  the  13-mile  inverted  siphon  across 
the  San  Fernando  Valley  is  on  the  ground,  funds  for 
carrying  on  the  work  being  advanced  from  the  revenues 
of  the  water-works. 

The  action  of  the  voters  in  refusing  to  authorize  ad- 
ditional funds  for  power  development  and  distribution 
has  hampered  severely  the  completion  of  this  phase  of  the 
aqueduct  project. 

To  save  the  work  now  underway  on  Power  Plant  Xo. 
1  from  deterioration,  the  Department  of  Public  Ser- 
vice will  advance  up  to  $200,000,  and  six  months  hence 
the  people  will  be  asked  to  vote  bonds  for  the  completion 
of  the  plant  and  transmission  lines  to  the  city  limits. 
Undoubtedly  money  for  this  purpose  would  have  been 
voted  at  the  election  just  held  but  there  was  no  separa- 
tion of  expenditures  for  completion  of  the  plant  and  the 
building  of  a  distrii)ution  system.  Over  the  latter  sub- 
ject there  has  been  a  great  deal  of  discussion.  The  allied 
power  companies  of  the  city  have  made  overtures  for  the 
purcha.se  of  the  power  and  waged  a  most  earnest  cam- 
paign to  defeat  the  bonds. 

The  aqueduct  6y.«teni  will  be  turned  over  by  the  Board 
of  Public  Works  to  the  Bureau  of  Water- Works  and  Sup- 
ply of  the  Dei)artment  of  Public  Service  on  May  1,  but 
the  formal  dedication  of  the  235  miles  of  new  system  will 
not  take  ])lace  until  June  17.  Los  Angeles  is  prejiaring 
for  an  elaborate  <elel)ration  of  the  event  at  tliat  time. 

Meanwhile  the  vital  ])robleni  of  disposing  of  the  sur- 
plus waters  of  the  aqueduct,  not  only  that  tlie  aqueduct 
may  be  made  a  finam-ial  success  but  also  that  hydro-elec- 
tric energy  may  be  developed  from  the  plant  now  jiear- 
ing  completion,  is  presented  to  city  officials.  Three  all- 
day  conferences  of  officials  have  been  held  and  while  no 
definite  program  has  been  given  out  it  appears  to  be  the 
belief  of  the  public  pre.fs  that  the  conference  will  deter- 
mine, sulistantially  if  not  entirely,  upon  the  Mulholland 
plan  of  distribution. 

Of  other  bond  proposals  having  more  than  a  local  in- 
terest was  that  of  $1,000,000  for  the  construction  and 
equipment  of  an  18-mile  railroad  from  the  municipal 
harbor  at  San  Pedro  to  the  lieart  of  the  city's  nnmu- 
facturing  district.  The  vote  on  this  was:  yeas,  8003; 
nws.  41,132.  (The  accompanying  table  at  head  of  next 
column  gives  the  vote.s  on  all  the  projects.) 

A  canvass  of  the  vote  on  the  foregoing  descrilied  muni- 
cipal enterprises  might  and  probably  will  be  used  to  give 
the  impression  that  Tjos  Angeles,  foremost  among  the 
cities  of  the  T'^nited  States  in  undertaking  enterprises 
along  the  lines  of  public  ownership,  lias  found  them  un- 


RESULT  OF  LOS  ANGELES  MUNICIPAL  BOND  ELECTION, 

APRIL  13,   1913 

(Two-thirds  vote  required  to  carry;  deciding  vote  given  in  black-face  type.) 

Yes  No 

(1)  $6,500,000  for  completing  Los  Angeles  Aqueduct  Power 
Plant,  bringing  electric  current  to  city  and  distributing 

same  for  light,  heat  and  power 30,615        20,800 

(2)  $1,500,000  for  Los  Angeles  City  Trunk  Line  to  bring  water 
from  end  of  Los  Angeles  Aqueduct  to  city  for  various 

citv  uses 46,792  4,987 

(3)  $2,000,000  for  Chatsworth,  Mission,  Fernando  and 
Glendale  Irrigation  Lines  to  convey  surplus  waters   of 

Aqueduct  to  users  outside  city 21,912         27,812 

(4)  $2, .500,000  for  Pasadena-Glendora  and  San  Dimas  Irri- 
gation High  Line  ("Graham  High  Line")  to  convey  sur- 
plus Aqueduct  waters  to  users  outside  city 15,835        32,819 

(5)  $2,500,000  for  Harbor  Improvements 47,141  5,390 

(6)  $1,000,000  for  City  Hall,  including  site 8,003        41,432 

(7)  $1,000,000  for  Municipal  Railroad  from  center  of  city  to 

and  around  Harbor 22,935         24,740 

(8)  $600,000  for  old  State  Normal  School  Site  near  Grand 
Ave.,  and  W.  5  St.,  for  site  for  municipal  auditorium, 
art  gallerj',  librarj-,  recreation,  educational,  amusement 

and  other  municipal  purposes 10,248         34,953 

successful  and  is  willing  to  return  to  private  ownership 
of  public  utilities.  Such  an  interpretation  of  the  returns 
will  be  very  far  from  correct.  In  almost  every  instance 
there  were  phases  of  each  propo.sed  issue  quite  removed 
from  the  question  of  municipal  ownership  and  which  were 
distinctlv  local. 


A  Traotiim  Kneine  AVent  Throni^h  a  HIchwny  Brldee  across 

Crum  Creek  on  the  Baltimore  turnpike,  near  Media,  Md.,  on 
Apr.  20.  The  bridge  is  said  to  have  bten  over  70  years  old, 
and  had  been  continually  complained  of  as  unsafe  for  auto- 
mobile traffic. 

The  Dynamltins  of  a  Dam  in  the  Napanee  River,  near 
Parham,  Ont.,  caused  a  flood  which  swept  away  a  highway 
bridge  below  the  dam  and  drowned  a  man  driving  In  a  car- 
riage across  the  bridge.  The  parties  who  wrecked  the  dam 
are   unknown. 

\  Powder  Kxploslon  in  the  packing  house  of  the  Atlas 
Powder  Co.,  near  Larding,  N.  J.,  caused  the  death  of  three 
workmen  on  Apr.  21.  The  three  men  were  killed  while  en- 
gaged in  packing  shot-gun  shells  with  black  powder.  It  Is 
reported  that  the  building  contained  2100  lb.  of  black  powder. 

A  Ferryboat  AVas  S«-ept  Over  a  Dnm  across  the  Hudson 
River,  at  Troy,  N.  Y.,  on  Apr.  24.  A  fog  confused  the  pilot. 
About  3  ft.  of  water  was  flowing  over  the  crest  of  the  dam 
and  the  ferry-boat  was  swept  over  and  turned  upside  down. 
Three  women  passengers  were  drowned,  but  four  men  pas- 
sengers, the  pilot  and  the  owner  were  later  rescued  from  an 
island    1500    ft.    below    the    dam. 

The  Hallway  -Vcclilent  CauMed  by  a  Derailment  on  the  Cen- 
tral Vermont  Ry.,  near  St.  Lambert,  Que.,  on  Apr.  13,  and 
noted  in  our  issue  of  last  week,  has  been  Investigated  by  a 
coroner's  jury.  Testimony  showed  that  the  roadbed  was  in 
good  condition  and  the  speed  of  the  train  not  excessive.  The 
coroner's  jury  verdict  is  summarized  by  the  Montreal  "Star," 
as  follows: 

These  eight  people  were  killed  as  a  result  of  the  tender 
being  pushed  In  advance  of  the  engine  instead  of  liehind  the 
engine,  but  we  are  of  the  opinion  that  there  Is  no  crime,  be- 
caust'.  unfortunately,  it  Is  u.sual  for  this  to  be  done,  and  we 
are  of  the  opinion   that   it  should    mvi  r   be   done  again. 

The  Proponed  Schedule  of  SalarleN  for  engineering  em- 
ployees of  the  City  of  New  York  Isee  "Engineering  News," 
Jan.  16,  1913,  p.  110),  recommended  by  a  special  committee 
of  the  society  known  as  the  Municipal  Engineers  of  the  City 
of  New  York,  and  discussed  by  the  society  for  several  months, 
past,  has  been  defeated  by  a  letter  ballot.  The  society  had 
previously  agreed  that  If  more  than  100  voles  were  cast 
against  the  adoption  of  the  committee  report.  It  should  be 
n'Jected,  whativer  the  majority  vote  should  be.  At  the  regular 
monthly  meeting  of  the  society  on  Apr.  23,  a  motion  to 
withdraw  copies  of  the  report  which  had  previously  been 
furnished  to  the  city  comptroller  and  the  Uoard  of  Estimate 
and  Apportionment  was  lost. 


A  Mine  KxploNinn  In  the  Cincinnati  Mine  of  the  :\IononKa- 
hela  Hlver  Consolidated  Coal  &  Cone  Co.,  at  FInleyvllle,  Penn., 
on  Apr.  23.  caused  the  death  of  from  90  to  115  nn'n;  on  Apr. 
2fi,  88  bodli'S  had  been  recovered.  Regarding  the  explosion 
the   "Coal   Age"    of  Apr.    20   says   In   part: 

This  mine  Is  located  near  the  Town  of  Monongaheln.  about 
in  nilli'H  In  a  straight  line  south  of  l'lttHh\irKh.  It  Is  one  of 
the  iildeHt  mines  In  the  Monongahela  Ulver  Vallev.  The 
Monoiigabela  River  Consolidated  Coal  &  Cuke  Co.  Is  a  sub- 
sidiary of  the  Pittsburg  Coal  Co..  the  latter  owning  practically 
nil  of  the  pri-ferred  and  94'/r  "f  the  common  stock  of  the 
former.  The  Moiiongahela  Co.  has  been  for  the  most  part  In- 
although    a    portion    of    the    operattniT 
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The  mine  is  a  drift  operation  and  has  three  principal 
onenlnRS.  Havinu'  liecn  In  operation  for  aiieh  a  lonK  period 
of  time,  the  worltlnss  are  quite  extenHlve.  Tt  has  evidently 
been  eonsidii-ed  diuiKerous  from  a  dust  and  KaH  atandpoint, 
refereiue  lielim  found  in  the  Pennsylvania  Mine  Inspector's 
report  for  lIKHt.  where  the  dust  was  l)elnK  laid  by  a  water 
waKim.  In  later  reports  of  the  Pennsylvania  inspectors  the 
mine   is  also  rated  as  t,-as.iuis. 

It  is  ventilated  liy  an  electrically  driven  Capell  fan,  which 
in  mil  was  furnishing  12!l.(100  cu.ft.  of  air  per  min..  at  a  devel- 
oped water  KaKe  of  3  in.,  the  fan  runnlUK  at  157  r.p.m.  The 
inspector's  report  for  1910  shows  that  the  air  was  divided  Into 
12  splits,  but  this  was  reduced  to  cinht  in  1!)11.  a  portion  of 
the  mine  evidently  havinj;  been  closed  off  during  the  Interven- 
lUK  period. 

The  vintilation  in  the  mine,  accordlnt;  to  the  Pennsylvania 
Mine  Inspector's  report  for  ISll.  was  considered  Rood  In  some 
portions  and  fair  In  others.  The  report  further  states  that 
the  defects  were  not  due  to  lack  of  adequate  power,  or  the 
most  advantageous  arra  iisemetit  of  openings  and  airways,  but 
rather  to  a  lack  of  attention  to  details  and  over-spllttine  the 
air  It  appears  that  bricii  and  concrete  stoppings  were  fi'eely 
used,  there  having  been  some  70  installed  during  the  year  1911, 
togrether  with  three  brick  overcasts.  The  slope  at  the  second 
opening  was  enlarged  at   this   same   time,  a  10-ton   locomotive 

fiut  in  service,  and  a  Morgan-Gardner  longwall  electric  min- 
ng  machine   installed. 

Up  to  the  present  moment,  the  information  available  as 
regards  the  cause  of  the  explosion  Is  me.ager  and  entirely 
unreliable.  It  was.  however,  evidently  of  great  force,  press 
reports  stating  that  windows  in  buildings  several  hundred 
feet  from  the  mine  mouth  were  shattered  and  a  15-ton  loco- 
motive completely  turned  over.  The  fan  house  and  fan  were 
also  seriously  damaged,  and  the  ventilation  of  the  mine  badiv 
'crippled.  It  Is  evident,  however,  that  the  explosion  was  not 
general  throughout  the  entire  mine,  as  some  70  men  made 
their  escape.  Prom  the  information  now  at  hand,  most  of  the 
fatalities  have  been  caused  by  afterdamp  rather  than  by  the 
force  of  the  explosion   itself. 

The  Proposed  Mechnnlenl  Filtration  Plant  at  the  Jerome 
Park  Reservoir.  New  York  City,  has  been  approved  by  an 
Advisory  Commission  of  Engineers  in  a  report  to  a  committee 
of  the  Board  of  Estimate  and  Apportionment,  of  which 
Comptroller  Wm.  A.  Prendergast  is  chairman.  Bids  for  this 
plant  were  received  by  the  Department  of  Water  Supply  on 
Jan.  23,  1913,  after  an  eleventh-hour  protest  from  Mr.  Pren- 
dergast and  the  New  York  Bureau  of  Municipal  Research 
and  the  Citizens'  Union  (see  our  issue  of  Feb.  6.  1913.  p.  283). 
It  was  agreed  that  an  award  should  not  be  made  until  there 
had  been  an  opportunity  for  investigation.  The  commission 
appointed  to  report  on  the  project  consisted  of  two  engi- 
neers in  the  employ  of  the  city:  Nicholas  R.  Hill,  Jr.,  Chairman, 
100  William  St..  and  John  H.  Gregory.  170  Broadway;  E.  P. 
Goodrich,  consulting  engineer  to  the  Borough  President  of 
Manhattan:  Amos  !_,.  Schaeffer,  consulting  engineer  to  the 
President  of  the  Borough  of  The  Bronx,  and  John  Frazee, 
assistant  engineer,  Department  of  Finance,  New  York  City. 
The  first  four  agree  that  while  the  filtration  of  Croton  water 
is  not  imperative,  it  is  highly  advisable  for  the  improvement 
of  its  physical  quality  and  as  a  safeguard  against  potential 
danger.  Mr.  Frazee  disagrees  as  to  the  present  need  for 
filtration,  but  agrees  as  to  the  preference  for  mechanical 
rather  than  slow  sand  filtration,  and  as  to  the  reasonable- 
ness of  the  lowest  bid.  We  hope  to  give  further  particulars 
of  these  reports  In  a  later  issue. 


Dr.  W.  D.  Bigelow,  Assistant  Chief  of  the  Bureau  of 
Chemistry,    U.    S.    Department    of   Agriculture,    has    resigned. 

Mr.  W.  S.  Basinger  has  been  appointed  Division  Engineer 
of   the   Atchison,    Topeka    &   Santa   Ff   Ry.,   at   Chanute,   Kan. 

Mr.  W.  D.  Manchester  has  been  appointed  Chief  Engineer 
of  the  Manistee  &  North  Eastern  R.R.,  at  Manistee,  Mich., 
succeeding    the    late    J.    J.    Hubbell. 

Mr.  L.  C.  Maxwell  has  been  appointed  Engineer  of  Main- 
tenance-of-way  of  the  Algoraa  Central  &  Hudson  Bay  Ry., 
with   headquarters   at    Sault   Ste.   Marie,   Ont. 

Mr.  William  Mosby  has  been  appointed  Superintendent 
of  Transportation  of  the  St.  Louis  Southwestern  Ry.,  at 
Tyler.    Tex.,    succeeding    Mr.    F.    J.    Hawn,    promoted. 

Mr.  J.  W.  Walter  has  been  appointed  Acting  Division  En- 
gineer of  the  Atchison.  Topeka  &  Santa  F6  Ry.  at  Clovis, 
N.  M.,  succeeding  Mr.  W.  J.  Lank,  transferred  to  San  Marcial, 
N.   M. 

Mr.  H.  L.  Ingersoll,  recently  Assistant  to  the  General 
Manager  of  the  New  York  Central  &  Hudson  River  R.R.,  has 
been  appointed  Assistant  to  the  Senior  Vice-President,  New 
York    City. 

Mr.  Thomas  Berry,  M.  Am.  Soc.  C.  E..  has  become  associ- 
ated with  Mr.  Wilhelm  K.  Winterhalter,  Consulting  Engineer 
and  Agriculturist,  with  offices  in  the  Hearst  Bldg.,  San  Fran- 
cisco, Calif. 


Mr.  TI.  II.  Couzens,  Arboc.  M.  Inst.  K.  E.,  formerly  Gen- 
eral Manager  and  Electrical  Engineer  of  tho  Corporation  of 
Ilami'Htead.  London.  England,  has  been  appointed  General 
Manager   of   tho   Toronto,   Ont.,   hydro-elcctric   department. 

Mr.  T.  n.  McLeod,  formerly  Master  Mechanic  of  tho  Hall- 
fax  &  Southwestern  Ry..  at  Brldgewaler,  N.  H..  has  been 
appointed  Master  Mechanic  of  the  Canadian  Northern  On- 
tario Ry.,  with  headquarti-ra  at  Parry  Sound,  Ont.,  succeed- 
ing   Mr.    C.    L.    Webster,    resigned. 

Mr.  (Jharles  J.  Farley,  Chief  Clerk  of  the  Department  ot 
Docks  and  Ferries,  New  York  City,  has  been  appointed  Deputy 
Commissioner  of  Docks  and  Ferries,  succeeding  Mr.  B.  P. 
Cresson,  Jr.,  M.  Am.  Soc.  C.  B.,  resigned,  as  noted  elsewhere 
in  these  columns.  Th(>  salary  of  the  Deputy  Commissioner  Is 
$5000   per   annum. 

Prof.  Charles  E.  Van  Barneveld,  head  of  the  College  of 
Mines,  University  of  Minnesota,  has  been  appointed  Director 
of  the  Department  of  Mines  and  Metallurgy  of  the  Panama- 
Pacific  Exposition.  Prof.  Van  Barneveld  Is  a  native  of  Hol- 
land and  Is  a  graduate  of  McGlll  University,  Montreal,  Que. 
He  has  been  associated  with  the  Minnesota  College  of  Mines 
for    the    past    14    years. 

Mr.  Wm.  B.  Fuller,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of 
the  Mexican  Northern  Power  Co.,  Ltd.,  whose  capture  by 
Mexican  bandits  was  noted  in  our  Issue  of  last  week,  has 
regained  his  freedom  by  the  payment  of  a  ransom.  We  are 
informed  by  the  office  of  Johnson  &  Fuller,  Consulting  En- 
gineers, New  York  City,  that  the  power  company  work  Is 
now   proceeding   uninterruptedly. 

Mr,  E.  H.  Darling,  Assoc.  M.  Can.  Soc.  C.  E.,  formerly 
Assistant  Engineer  of  the  Hamilton  Bridge  Works  Co.,  Ham- 
ilton, Ont.,  has  become  a  member  of  the  firm  of  McPhle, 
Kelly  &  Darling,  Architects  and  Engineers,  Toronto,  Ont. 
Mr.  Darling  is  a  graduate  of  Toronto  LTniversity  and  for 
several  years  has  been  in  charge  of  the  drafting  depart- 
ment   of    the    Hamilton    Bridge    Works. 

Mr.  A.  G.  Wells,  General  Manager  of  the  Atchison,  Topeka 
&  Santa  Ff  Ry.,  Coast  Lines,  has  been  granted  six  months' 
leave  of  absence,  and  Mr.  I.  L.  Hibbard,  General  Superin- 
tendent, has  been  appointed  Acting  General  Manager,  with 
headquarters  at  Los  Angeles.  Calif.  Mr.  J.  R.  Hitchcock. 
Superintendent  of  the  Los  Angeles  division,  has  been  ap- 
pointed   Acting   General    Superintendent. 

Mr.  Thomas  H.  Johnson.  M.  .\m.  Soc.  C.  E.,  Consulting 
Engineer  of  the  Pennsylvania  R.R..  Lines  West  of  Pitts- 
burgh, Penn.,  has  been  appointed  Chief  Engineer  of  the  new 
Chartiers  Southern  R.R.,  which  is  to  be  constructed  as  a 
feeder  line  to  the  Pittsburgh,  Cincinnati.  Chicago  &  St. 
Louis  Ry.,  the  Pittsburgh  &  Lake  Erie  R.R.  and  the  Balti- 
more &  Ohio  R.R.  Mr.  Johnson  was  formerly  Chief  Engi- 
neer  of  the   Pittsburgh.    Cincinnati,   Chicago   &   St.   Louis   Ry. 

Governor  Elliott  W.  Major,  of  Missouri,  has  appointed 
four  of  the  five  members  of  the  new  Public  Service  Commis- 
sion as  follows:  Mr.  John  M.  Atkinson,  of  Doniphan,  former 
Assistant  Attorney  General  of  the  state:  Mr.  John  Kennish. 
of  Kansas  City,  a  former  Supreme  Court  justice;  Prof.  H.  B. 
Shaw,  Dean  of  the  engineering  department  of  the  University 
of  Missouri,  and  Mr.  Frank  A.  Wightman.  of  Monett.  a  mem- 
ber of  the  present  Railroad  Commission.  The  salary  of  each 
commissioner    is    $5500    per    annum. 

Mr.  J.  R.  Taft,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Super- 
intendent of  W.  H.  Coverdale  &  Co..  Inc.,  New  York  City, 
has  become  a  member  of  the  firm  of  Emory  &  Eisenbrey. 
Civil,  Chemical  and  Industrial  Engineers,  Philadelphia. 
Penn.  A  New  York  City  office  of  the  firm  will  be  opened 
at  50  Church  St.,  and  besides  the  various  branches  of  engi- 
neering work  previously  carried  on  the  firm  will  add  rail- 
way-engineering work,  including  reports,  appraisals,  pre- 
liminary and  location  surveys  and  supervision  of  construc- 
tion. 

Messrs.  J.  G.  Jackson.  Chief  Engineer  of  the  Toronto 
(Ont.)  hydro-electric  department;  J.  C.  Smith,  General  Super- 
intendent: A.  G.  Lang,  Engineer  of  Distribution;  A.  C.  Mc- 
Callum,  Engineer  of  Operation,  and  six  other  employees  have 
been  dismissed  by  the  Mayor,  following  some  trouble  in  the 
accounting  division  of  the  department.  The  ten  men  dis- 
missed had  previously  offered  their  resignations  in  a 
memorial  to  the  Mayor,  protesting  against  the  reappointment 
of  Mr  P.  W.  Ellis  as  Chairman  of  the  Hydro-Electric  Com- 
mission, and  the  summary  dismissal  of  Mr.  W.  R.  Sweany. 
Acting   Manager    of    the    department. 

Mr.  B.  P.  Cresson,  Jr..  M,  Am.  Soc.  C.  E.,  has  resigned 
as  First  Deputy  Commissioner,  Department  of  Docks  and  Fer- 
ri"es,   City   of  New   York.     Mr.   Cresson   received   his  engineer- 
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ing  education  at  Lehigrh  University  and  ^ne  University  of 
Pennsylvania,  ISaO-'Si.  He  began  engineering  work  In  July. 
1894,  as  a  chainman  with  the  Lehigh  Valley  R.R.  In  1900  he 
became  Assistant  Engineer  for  the  firm  of  Jacobs  &  Davies. 
Consulting  Engineers,  Xew  York  City,  and  had  charge  of 
many  important  parts  of  the  work  of  building  the  Pennsyl- 
vania R.R.  and  the  Long  Island  R.R.  terminals,  tunnels, 
etc..  in  and  around  Xew  York  City.  At  the  time  of  his  ap- 
pointment as  First  Deputy  Commissioner  of  Docks  and  Fer- 
ries in  1910.  Mr.  Cresson  was  Resident  Engineer  of  the 
Pennsylvania  R.R.  Tunnels  and  the  Pennsylvania  Tunnel  & 
Terminal    R.R. 

Mr.  W.  S.  Murray.  P.  Am.  Inst.  E.  E..  Electrical  Engineer 
of  the  New  York,  New  Haven  &  Hartford  R.R.,  has  resigned. 
Mr.  Murray  will  enter  a  partnership  with  Mr.  E.  H.  McHenry. 
M.  Am.  Soc.  C.  E.,  until  recently  Vice-President  of  the  New 
York.  New  Haven  &  Hartford  R.R.,  to  engage  in  private 
practice  as  a  consulting  engineer.  The  new  firm  will  be 
known  as  McHenry  &  Murray,  with  offices  in  the  SeconJ  Na- 
tional Bank  Bldg.,  New  Haven.  Conn.  The  firm  will  take 
over  practically  the  entire  electrical  engineering  staff  of  tlie 
New  York,  New  Haven  &  Hartford  R.R.  and  will  hereafter 
have  charge  of  all  the  railway's  electrification  work,  includ- 
ing the  completion  of  the  electrification  of  the  main  line  from 
Stamford  to  New  Haven.  However,  the  firm  will  also  under- 
take work  for  other  railways  and  is  already  engaged  to 
advise    on    important    electrification    projects    in    the    West. 

Mr.  W.  H.  Alderson,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Chief  Draftsman  in  the  bridge  department  of  the  office  of 
the  Consulting  Engineer  of  the  Union  Pacific  and  .Southern 
Pacific  Rys.,  New  York  City,  has  been  appointed  Bridge  En- 
gineer of  the  Oregon-Washington  Railroad  &  Navigation 
Co.,  with  headquarters  in  Portland,  Ore.  Mr.  Alderson  was 
born  in  Healsburg,  Calif.,  in  1880  and  graduated  in  civil 
engineering  at  the  University  of  California  in  1904.  His 
service  with  the  Southern  Pacific  Ry.  began  in  the  fall  of 
1904  as  a  chainman  on  the  relocation  of  the  Sacramento 
Southern  Ry..  later  he  was  a  bridge  and  structural  drafts- 
man in  the  maintenance-of-way  department  at  San  Francisco. 
In  1907  he  was  engaged  for  a  short  time  in  survey  work  for 
the  Union  Oil  Co.  In  October.  1907,  he  was  made  Chief 
Draftsman,  Office  of  the  Consulting  Engineer  of  the  Union 
Pacific-Southern  Pacific  Ry.  System,  at  Chicago.  III.  The  of- 
fice   was    later    moved    to   New    York    City. 


portation  of  the  Great  Northern  Ry.  in  1S92.  Prom  1895  to 
1904  he  was  Superintendent  of  the  Minneapolis  Union  Ry., 
after    which    he    retired    and    made    his    home    in    California. 


Jeremiah  J.  Coakley.  Superintendent  of  the  Terminal 
Railroad  Association  of  St.  Louis.  Mo.,  and  of  the  St.  Loui.s 
Merchants'  Bridge  Terminal  Ry.,  died  at  his  home  in  St,  Louis, 
Apr.    21. 

William  B.  Reed.  Jr..  Assoc.  M.  Am.  Soc.  C.  K..  Treasurer 
of  the  Miller-Reed  Co..  New  York  City,  died  at  his  home  in 
Brewster.  N.  Y.,  Apr.  4.  He  was  37  years  old  and  graduated 
from    Princeton    University    In    1896. 

C.  H.  Baumgartner.  City  Engineer  of  Dubuque.  Iowa,  died 
Mar.  20.  aged  37  years.  He  was  a  graduate  of  Lima  College, 
Ohio,  and  was  at  one  time  engaged  In  Mississippi  River  sur- 
veys  under    the    U.    S.    Government    engineers. 

William  H.  Frost,  a  pioneer  railroad  contractor,  who 
helped  to  build  parts  of  the  Boston  &  Maine  and  Illinois 
Central  Railroads,  died  at  his  home  In  Independence.  Kan., 
on    Apr.    18.       In    recent    years    he    had    been    a    banker. 

Franklin  Butler  Crosby,  a  graduate  of  Stevens  Institute 
c<  Technology,  class  of  1909.  was  killed  In  an  autnmoblle 
accident  In  Taunton.  Mass..  on  Apr.  20.  Mr.  Crosby  was 
employed  In  the  engineering  department  of  Gunn,  Richards 
&    Co..    New    York    City. 

Horutio  A.  Foster.  F.  Am.  Inst.  E.  E.,  a  consulting  elec- 
trical engineer  of  Yonkers.  N.  Y.,  died  In  the  subway  sta- 
tion at  the  Grand  Central  Terminal.  New  York  City,  on 
Apr.  27.  Mr.  Foster  was  formerly  with  the  engineering  stuff 
of  J.  O.  White  &  Co..  Inc.  He  was  the  author  of  a  well 
known  electrical  engineering  pocketbook  and  of  a  recent 
book  on  the  appraisal  of  puhllc-utlllty  properties.  He  was 
also  a  member  of  the  American  Society  of  Mechanical  En- 
gineers. 

B.  B.  Wakeman.  former  fluperlntendent  of  the  Minne- 
apolis Union  Ry..  died  at  his  home  In  HoUeywood.  Calif.,  on 
Apr.  23.  He  entered  the  rnllway  servlci'  tn  1S«1  as  a  tele- 
graph operator  of  the  IlllnolH  Central  R.R.  He  was  pro- 
moled  through  the  operating  department  of  x-nrlons  Middle 
Western    railways    to    bo    GenornI    Huperlnfondent     of     Trans- 


ENGINEERING    SOCIETIES 

COMING     MEETINGS 


NATION.VL  CONFERENCE   ON  CITY   PLANNING. 

Mav  5-7.  Annual  conference  at  Chicago.  111.  Secy.,  Flavel 
Schurtleff,    19   Congress  St..    Boston.    Mass. 

GAS.  ELECTRIC  AND  STREET  RAILWAY  ASSOCI.-VTION  OF 
OKLAHOil.A.. 
Mav     6-S.       Annual     convention     at      Olclahuma     City.      Okla. 
Secy..    H.    V.    Bozell,    Norman,    Okla. 

AIR  BR.\KE  ASSOCIATION 

M-v  6-10.  Annual  convention  at  St.  Louis.  Mo.  Secy..  F. 
M.  Nellis,   53  State  St.,  Boston.  Mass. 

SOUTHWESTERN  WATER  WORKS  ASSOCIATION. 

Mav  12-14.     Annual  convention  at  Ft.  Worth.  Te.xas.     Secy., 

E.  L.   Fulkerson.    Waco.   Tex. 

AMERICAN   INSTITUTE   OP   ELECTRICAL    ENGINEERS. 
Mav     20.       Annual     business     meeting     at    New     York    City. 
Secy..    F.    L.    Hutchinson,    33    W.    3'Jth    St..    i\ew    i'ork   Ciiy. 

N.\TURAL  GAS  ASSOCl.VTION   OF  AMERICA. 

Mav  20-22.  Annual  meeting  at  Cleveland.  Ohio.  Secy..  N. 
W.  Giftord,   26   Central  Square.   East   Boston.   Mass. 

SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
Mav    21-24.      Annual    meeting    at    Galveston.    Texas.      Secy., 
H.   S.   Cooper.    405   Slaughter    Bldg..    Dallas.    Texas. 
NATIONAL   ASSOCIATION   OP   MANUFACTURERS. 

May  19-21.  Annual  meeting  at  Detroit,  Mich.  Secy..  G.  S. 
Boudinot.  30  Church  St..  New  York  City. 

AMERICAN  ASSOCIATION  OF  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting   at    Chicago.    111.      Secv.,    A.    G. 
Thomason,   834  Old  South  Bldg.,   Boston,  Mass. 

AMERIC.VN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

May  20-23.  Spring  meeting  at  Baltimore,  Md.  Secy.,  C.  W. 
Rice,   29   W.   39th  St.,   New    York  City. 

INTERNATIONAL  RAILWAY   FUEL  ASSOCIATION. 

May  21-24.  Annual  meeting  at  Chicago,  111.  Secy.,  C.  G, 
Hall,  922  McCormick  Bldg.,  Chicago,  111. 

OHIO      SOCIETY      OF      MECHANICAL.      ELECTRICAL.      AND 
STEAM   ENGINEERS. 
May    22-24.       Annual    meeting    at    Springfield,    Ohio.       Secy., 

F.  E.    Sanborn.    Columbus.    Ohio. 

MASTER   BOILER   MAKERS'    ASSOCIATION. 

Mav  2(;-29.  Annual  meeting  at  Chicago.  111.  Secv..  Harry  V. 
Vought,    96    Liberty   St..    New    York    City. 

NATIONAL    DISTRICT    HEATING    ASSOCIATION. 

Mav  27-29.  .AnjUKil  con v.-ntiun  at  Indianapolis.  Ind.  Secy., 
D.  L.  Gaskill,  Greenville,  Ohio. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

June  2-6.  .Vntuial  convention  at  Chicago.  111.  Secy..  T.  C 
Martin.    29    W.    39th    St,    New    York    City. 

TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 

June  17-19.  Annual  meeting  at  Los  Angeles.  Calif.  Secy., 
John    F.    Mackie,    7122    Stewart    Ave..    Chicago.    III. 

AMERICAN  RAILWAY  MASTER  MECHANICS'  ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  Citv.  N.  J.     Secy,t 
J.  W.  Taylor,  old  Colony  Bldg.,  Chicago,   111. 

MASTER  CAR   BUII,DERS'   ASSOCIATION. 

June  16-18.  Annual  convention  at  Atlantic  City,  N.  J, 
Secy..  J.   W.  Taylor.    390   Old   Colony   Bldg..   Chicago.   111. 

AMERICAN   INSTITUTE    OF    ELECTRICAL   ENGINEERS. 
June     23-26.       Annvial     convention     at      Cooperstown.      N.     T. 
Secy.,  F.  L.  Hutchinson,  33  W.  39th.  St..  New  York  City. 

AMERICAN    WATER-WORKS    ASSOCIATION. 

June  23-28.  Annual  meeting  at  Minneapolis,  Minn.  Secy,, 
J.    M.    Diven.    Troy,   N.    Y. 

PERMANENT    INTERNATIONAL    ASSOCIATION     OP     ROAD 
CONGRESS. 
June   23-28.     Congress  at  London,   England.     Secy.,  W.   Ree8 
Jeffreys.    Queen    Anne's    Chambers.    Broadway.    Westmin- 
ister,   London.   .S.   W. 

SOCIETY    FOR    THE   PROMOTION   OP   ENGINEERING    EDU- 
CATION. 
June    24-26.      Annual   meeting   at   Minneapolis,   Minn.      8ecy.t 
11.    11.    Norrls.    Cormll    University.    Ithaca.    N.    Y. 

AMERICAN   SOCIETY     FOR    TESTING    MATERIAL.^!. 

Jun.-  21-28.  Annual  lonventlon  at  Atlantic  City.  N.  J.  Secy., 
lOilgar  Marburg,  University  of  Pennsylvania.  Philadelphia, 
Penn, 

AMERICAN  INSTITUTE    OP   CHEMICAI-   ENGINEERS. 

June  2G-2S.  Si'ml-annunl  meeting  at  Moslem.  Mass.  Socyni 
J.    C.    Olsen.    Polytechnic    Institute,    Brooklyn.    N.    Y.  | 

fitnh  Morlrly  of  Kniclnrera — The  annual  m<'etlng  for  eleo-f 
tlon  of  ofllcers  was  held  on  Apr.  18  In  Salt  I,ake  City.  Thef 
membership  during  the  past  year  has  Increased  from  SO  to 
150.  The  constitution  has  been  revised  to  Include  Associate 
and  Junior  membership.  The  oHlcerH  elected  for  the  coming 
year  are:  President.  A.  S.  Peters.  Division  Engineer  of  the 
Mountain  Stales  Telephone  &  Telugroph  Co.;  Treasurer.  U  H. 
Krebs;   Becretary,    Fred   Ulmer. 
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PRICE  CH.\N<;KS    and  TIIK   UI.SI.M.:SS   OUTLOOK 

Prices  are  tending  toward  lower  levels  and  business  is 
not  as  active  as  last  month.  Both  pig  iron  and  simi-lln- 
ished  steel  are  lower  in  price,  the  expected  boom  in  ctment 
did  not  materialize,  building  materials  aro  not  especially  ac- 
tive and  while  advances  have  been  made  and  there  is  urgent 
request  for  some  classes  of  materials,  such  as  lumber,  tile 
and   pipe,   this   Is   due   to  a  special    cause. 

The  financial  situation  seems  to  be  of  more  importance 
than  any  other  one  thing.  Railways  with  the  best  of  credit 
have  been  unable  to  obtain  funds  for  improvements  except 
at  high  rates  of  interest  for  long-term  bonds,  or  by  the 
questionable  device  of  short-term  securities.  This  latter 
form  of  financiering  has  grown  so  with  some  railways  that 
one  company  alone  has  about  57O.0OO.00O  outstanding  in  this 
form  of  indebtedness. 

It  is  not  alone  in  railroad  bonds  that  the  pfferings  have 
been  disappointing,  but  municipalities  have  been  unable  to 
dispose  of  i\i':/<  issues,  and  one  suburb  of  New  York  will  un- 
doubtedly have  to  issue  5%  bonds.  The  city  of  Philadelphia 
which  had  intended  to  put  on  the  marliet  J7.000.U0O  4  p.  r 
cent,  bonds  for  general  improvements  has  deferred  the  date 
of  offering  because  it  is  evident  that  these  cannot  be  sold 
at  par.  On  the  Pacific  Coast  proposals  that  cities  taKe  over 
public  utility  concerns  have  been  defeated  by  overwhelming 
vote.  With  all  the  demands  on  capital,  new  schemes  are 
constantly  being  put  forward  which  will  call  for  the  ex- 
penditure of  stupendous  sums.  The  city  of  New  York  in  ad- 
dition to  spending  a  quarter  of  a  billion  dollars  for  new 
transportation  lines  and  broaching  a  scheme  for  bridge,^  or 
tunnels  costing  $50,000,000.  comes  forward  with  a  new  ^  .'W- 
age  disposal  scheme,  the  first  part  of  which  will  cost  $25.  '00,- 
000.  and  other  projects  to  build  new  docks  and  terminal  rail- 
ways the  expense  of  which  is  only  a  matter  of  conjecture. 
Developments  in  outlying  sections  of  the  city  are  callinfc  for 
enormous  expenditures.  The  tariff  bill  introduced  in  Con- 
gress is  more  drastic  concerning  the  manufacture  of  tex- 
tiles than  the  steel  or  metal  schedules.  In  fact,  there  is  lit- 
the  likelihood  of  its  having  any  important  effect  on  the  im- 
portation of  any  of  the  finished  forms  of  steel.  Neither  is 
there  any  likelihood  of  there  being  importation  of  machin- 
ery, even  though  the  tariff  is  reduced  to  15%.  As  far  as  the 
metal  schedule  is  concerned,  it  will  have  absolutely  no  effect 
except  in  spelter,  and  there  has  been  a  revision  in  its 
price.  It  must  be  remembered,  however,  that  spelter  has 
been  selling  out  of  line  with  other  metals  for  more  than  a 
year. 

The^  general  consumption  of  iron  and  steel  is  large,  but 
the  railroadfi  are  not  buying.  It  was  proved  very  satis- 
factorily duiliig  the  past  few  years  that  the  steel  industry 
could  get  along  and  not  go  into  bankruptcy  even  if  the  rail- 
roads did  not  buy  theenormous  quantity  that  the  did  pre- 
vious to  the  panic  of  1907,  so  there  is  not  likely  to  be  any 
startling  price  readjustment  except  the  disappearance  of 
premiums.  Railways  bought  cars  at  the  rate  of  1000  a  day 
in  1912,  and  have  not  been  buying  half  that  number  this 
year.  Little  new  bridge  material  has  been  purchased  and 
practically  none  to  replace  the  damage  due  to  the  floods  in 
Ohio  and  Indiana. 

It  is  now  possible  to  take  a  more  sane  view  of  the  dam- 
age done  in  the  flooded  Ohio  districts.  While  it  will  take 
years  to  replace  the  dainaged  structures,  still  when  they  are 
renewed  they  will  be  made  stronger,  of  greater  capacity  and 
of  more  permanent  character.  At  present  there  is  "an  urgent 
demand  for  laborers,  and  materials,  and  a  little  later  skilled 
laborers  will  be  wanted.  Some  kind  of  legislation  is  pro- 
posed which  will  permit  Ohio  cities  to  spread  their  expendi- 
tures, as  far  as  taxpayers  are  concerned,  over  a  number  of 
years,  and  other  legislation  is  expected  whereby  the  cities 
will  be  permitted  to  issue  a  class  of  bonds  more  attractive  to 
investors.  It  is  a  lamentable  fact  that  the  losses  in  Ohio 
chiefly    fall    on    those    least    able    to    bear    them. 

The  unfilled  orders  of  the  U.  S.  Steel  Corporation  on  Mar. 
31  amounted  to  7,468.000  tons,  a  decrease  of  IS". 000  tons 
compared  with  the  end  of  the  previous  month.  This  is  a  de- 
cline of  half  a  million  tons  compared  with  the  end  of  De- 
cember, which  was  the  last  high  record.  Reports  of  the 
Copper  Producers'  Association  showed  that  during  March, 
for  the  first  time  since  last  August,  there  "was  an  appreciable 
reduction  of  stocks.  These  now  amount  to  104,000.000  lb. 
compared  with  123.000.000  lb.  at  the  end  of  Januarv.  In 
June   of  last  year,  however,   they  were   only   44.000.000  lb. 

L.ABOR 

In  the  flooded  districts  of  Ohio  and  Indiana,  there  is  a 
phenomenal  demand  for  any  ^vorkmen  who  can  handle  a 
pick  or  shovel.  While  there  will  be  plenty  of  work  for 
them  for  the  next  six  months,  the  most  urgent  need  in  the 
flooded  district  will  be  over  within  a  month.  There  is  a 
general  demand  for  carpenters  and  pll  other  classes  of  me- 
chanics. The  principal  difficulty  in  Ohio  is  securing  deliver- 
ies of  freight.  All  the  freight  houses  are  congested  far  be- 
yond their  capacity,  while  the  yards  are  filled  with  carload 
lots,  and  less  than  carload  lots,  awaiting  some  means  of 
transportation  from  the   freight   houses. 

Strikes  have  been  frequent.  Labor  unrest  is  rampant  in 
al!  parts  of  the  country.  In  .\uburn  N.  Y.,  some  of  the 
Iioorer  paid  workmen  in  twine  mills  struck,  and  finally  the 
International  Harvester  Co.  announced  its  intention  of  dis- 
mantling its  shops,  and  moving  its  machinery  to  Germany. 
We  have  no  sympathy  with  high-handed  methods  for  labor, 
neither  have  we  for  any  bluff  on  the  part  of  manufacturers. 
Such  an  attitude  is  not  likely  to  help  laboring  conditions,  nor 


is  it  conducive  to  putting  the  company  In  a  good  light  be- 
fore the  public.  To  say  the  least.  It  is  a  childish  proceeding. 
The  Industrial  Workers  of  the  World  are  aUemptIng  to  force 
renewed  disturbance  In  Paterson,  and  have  a  great  many 
workmen  out,  but  the  American  Federation  of  Labor  Is 
working  in  the  same  district,  and  the  two  antagonistic  labor 
organizations  have  made  more  bitterness  between  the  laborers 
and  their  employers.  The  award  in  the  case  of  the  locomnlive 
firemen  concerns  the  employees  on  54  railroads  east  of  the 
Mississippi  and  north  of  the  Potomac  and  Ohio.  It  grants  In- 
creases of  10  to  12'/,  in  wages,  and  provides  for  a  working 
da.v  of  10  hours  or  less,  or  not  more  than  loO  miles.  In  the 
East  there  is  not  as  much  highway  work  as  a  year  .ago, 
neither  is  there  an  equal  amount  of  building,  but  labor  con- 
tinues well  employed,  and  common  labor  commands  $2  per 
day, 

CEMK\T.    LIME    AND    BRICK 

Portland  Cement — Business  Is  active,  but  there  is  not  the 
likelihood  of  a  runaway  market  as  some  of  the  dealers 
professed  to  believe  two  months  ago.  One  reason  Tor  this 
:s  that  the  large  work  In  New  York  a"d  elsewhere  will  be 
extended  over  a  longer  time  than  at  first  seemed  pos:  lible. 
There  is  not  enough  labor  to  do  all  the  work  as  fast  as  many 
would  like.  Then,  and  a  very  potent  reason,  is  the  fact  that 
building  is  slowing  down.  The  banks  which,  for  the  last  five 
or  six  years,  have  been  aiding  all  kinds  of  building  operations, 
are  not  so  enthusiastic  over  this  aspect  as  they  were  a  year 
ago.  One  reason  for  this  is  that  mercantile  loans  are  paying 
a  much  better  rate  of  interest  than  they  did  formerly,  and 
another  reason  is  that  bankers  are  too  heavily  loaned  up  on 
buildings.  Stocks  of  cement  are  low  in  comparison  with  the 
demand,  but  there  is  still  sufficient  to  meet  any  inquiry  which 
is  likely  to  appear  within  the  next  month.  The  Moods  in  Ohio 
will  have  no  effect  on  the  eastern  market.s  lor  the  present 
at  least. 

In  New  York,  quotations  are  without  change  at  $1.58  per 
bbl.  This  is  equivalent  to  a  price  of  9Sc.  per  bhl.  In  bulk  at 
the  mill.  An  allowance  of  10c.  per  bag  is  made  by  the  manu- 
facturers for  each  bag  returned,  but  most  dealers  allowr 
only    9c. 

In  Boston,  Portland  cement  in  wood  Is  11.72  less  40c.  for 
bags    returned.      In    paper.    $1.42. 

In  Pittsburgh,  the  price  is  $1.58,  less  10c.  for  bags  returned. 

Natural  Cement — Business  is  fairly  active,  and  prices  are 
unchanged  at  95c.  per  bbl.  in  New  York,  and  $1.1001.15  in 
Boston. 

Lime — The  market  is  steady  and  without  change  from 
last  month  as  follows:  State  common.  200  lb.  net.  97c.  per 
bbl.:  the  former  brand  Rockland-Rockport.  special,  300  lb.,  has 
been  succeeded  by  the  brand  "300  Star."  $1.37;  finishing  300 
lb.,  $1.55,  an  advance  of  15c.:  finishing  200  lb.,  $1.10.  an  ad- 
vance  of  8c,;    350  lb..    $1.72,   an    advance   of   10c. 

Plaster  BIockH — Prices  are  without  change,  and  the  mar- 
ket is  fairly  active,  quotations  being  as  follows: 

Weight,  per  Price,  per 

sq.ft..  lb.  sq.ft.,  cents 

2-in 7  6 

3-in 8'A  6% 

4-in 11  7Vi 

These  blocks  are  made  32  in.  long  by  13U  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-in.  blocks  are  solid,  but 
the  others  are  hollow. 

Plaster  boards,    %   in.   thick,  are  16c.   per  sq.yd. 

Bripk — Brick  manufacturers  are  hopeful  that  the  present 
season  will  be  a  profitable  one  and  result  in  a  large  demand, 
but  from  present  indications  this  is  more  hope  than  anything 
else.  The  stock  of  brick  on  hand  is  fairly  large,  and  most 
of  the  plants  have  resumed  operation.  It  is  evident  that 
buildin.g  %vork  in  Ne"w  York  will  be  much  less  this  year  than 
last,  and  in  consequence  the  demand  for  strictly  city  trade 
should  fall  off.  ,\  strike  among  the  workers  in  the  yards 
at  Perth  Amboy  in  the  Raritan  River  district  will  have  com- 
paratively little  effect  on  the  New  York  market  in  the  present 
season,  for  the  supply  is  bound  to  be  greater  than  the  de- 
mand. Prices  are  steady  at  $7(3  7.25  for  Hudson  River  com- 
mon: Raritan  River  brick  is  nominallv  quoted  at  $7.  Brick 
from   yard   in   Newark   are    held   at  $8.25. 

STOXE 

Blue  Stitne — Business  has  recovered  somewhat  from  its 
winter  dullness,  though  trade  is  not  what  might  be  called 
brisk.  Prices  are  steady  and  no  unusual  fluctuations  are  ex- 
pected. Quotations  in  New  York  are  at  19(S20c.  for  flagging 
3  In.  thick  delivered  alongside  of  dock  or  f.o.b.  cars.  New 
York.  Sewer  bottom.  5  ft.  square  and  3  in.  thick,  are  sold  at 
25c.  per  sq.ft.  for  large  quantities.  Curbing.  5xHi  In.,  is  45c.; 
5x20  in..  50c.;  6x16  in..  53c.;  5x24  in..  65c.:  6x24  In..  70c.,  f.o.b. 
New  York.     These   prices   are  per  lin.ft. 

Promiscuous  shapes  of  building  and  foundations  stone  sell 
at    70@75c.    per    cu.ft. 

firnnite — Inquiry  is  falling  off  and  there  seems  to  be  little 
work  in  sight  that  will  call  for  granite.  Prices  continue 
steady  at  40iS50c.   per  cu.ft. 

Limestone — The  demand  is  small  and  new  business  in  sight 
is  less.  Prices  continue  steady  and  unchanged  at  S0c'3?l 
per  cu.ft.  for  limestone  in  the  rough  delivered  alongside 
of  dock  New  York.  Dressed  stone  in  New  York  is  rnii.ted  at 
$1.25@1  50  per  cu.ft. 
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Interior  Stone — Slate  flooring,  1  in.  thick,  can  be  had  at 
20c.  per  sq.ft.  for  the  common  or  ribbon  variety.  Clear 
black  sells  at  35®  40c..  and  the  same  price  is  asked  for  Ver- 
mont. A  combination  of  slate  and  marble  flooring  is  30c.  per 
sq.ft. 

Marble  floor,  finished  ready  to  lay.  of  Vermont  marble,  is 
50(&70c.  per  sq.ft.;  Italian  marble,  70 @ 90c.  Tennessee  marble 
can  be  had  at  65c.  Ordinary  stair  work,  such  as  state  steps. 
Is  quoted  at  24c.    per  sq.ft. 

CRUSHED  STOXE,  SAXD  AXD  GR.4.VEI. 

Crnalied  Stone — The  rush  of  spring  business  was  delayed 
during  April  on  account  of  unsettled  weather  conditions  which 
prevented  the  handling  and  shipping  of  material  Almost 
evervone  connected  with  the  trade  felt  the  effects  of  this  de- 
lav.  ■  During  the  last  week  in  April,  however,  numerous  large 
orders  were  received  by  dealers,  which  portends  that  the  e.v- 
pected  demand  will  surely  materialize.  Prices  are  quoted  at 
85@95c.  per  cu.vd.  for  li--in.  stone.  900.®$!  for  %-in.  stone, 
and  90c. @*1  for  screenings.  These  quotations  are  for  full 
cargo  lots  of  500  cu.yd.,  delivered  alongside  ol  dock.  New 
York. 

Sand — Shipments  of  spring  oiders  are  now  being  made  with 
regularity.  Business  is  coming  up  to  expectations  and  in- 
creasing trade  is  predicted.  The  price  now  quoted  for  tull 
cargo  lots,   delivered  alongside  of  dock.  New   \  ork.  is  50c. 

Gravel — Spring  construction  work  is  now  beginning  to 
make  heavy  demands  for  this  material.  More  and  more  gravel 
is  required  each  succeeding  year  and  present  conditions  point 
to   even   a   far    greater    call    this   year    than    ever   before. 

Quotations  are  85  6  900.  per  cubic  yard  alongside  of  dock. 
Prices  are   quoted    for   full   cargo  lots   of   500    cu.yd. 

IRO>    .*ND   STEEl. 

Piis  Iron — A  further  decline  in  pig-iron  prices  occurred 
during  the  month,  numerous  reductions  of  50  and  75c.  a  ton 
being  noted.  This  was  chiefly  in  foundry  iron,  but  steel- 
making  irons  also  declined,  due  to  an  over-production. 
Toward  the  latter  end  of  the  month,  there  seemed  to  be  more 
snap  to  the  market,  and  one  sale  of  40.000  tons  of  basic  was 
made  to  an  independent  steel  manufacturer  in  the  Eastern 
market.  This,  however,  was  at  prices  50c.  a  ton  below  the 
last  purchase  made  by  the  same  interest.  The  soil  pipe  in- 
terests in  the  East  have  purchased  small  quantities.  The 
general  buying,  however,  has  been  of  small  lots  for  nearby 
shipment,  and  indicated  that  buyers  were  in  haste  to  secure 
supplies,  as  stocks  at  their  foundries  were  running  low.  The 
production  of  pig  iron,  according  to  figures  of  "Iron  Age" 
during  March,  aggregated  2.79S.600  tons,  a  falling  oft  as 
compared   with   the  preceding  month. 

Quotations  for  lots  of  100  tons  and  over,  from  the  points 
named,  are  as  follows:  Cincinnati.  Southern  Foundry  No.  2, 
$15.25  to  $15.75,  a  decline  of  $1  following  a  decline  of  50c. 
In  the  preceding  month;  Southern  Foundry  No.  4,  $14.75  to 
$15.25.  which  is  also  a  decline  of  $1  per  ton;  Northern  Foun- 
dry No.  2  is  $16.75  to  $17.25.  In  Philadelphia,  Eastern  Penn- 
sylvania No.  2  plain  is  $17  to  $17.25;  Virginia  No.  2X  Foun- 
dry, $17.75  to  $18.  In  Chicago.  No.  2  Northern  Foundry  is 
$16.75  to  $17.25  and  No.  3  Foundry  is  $16.25  to  $16.75.  In 
New  York,  Northern  Foundry  No.  2  plain  is  $16.50  to  $17.  and 
Northern  Foundry  No.  2X  is  $16.75  to  $17.25.  In  Pittsburgh, 
basic  iron  is  $16.75,  and  bessemer  $17.90.  These  prices  are 
lowi-r  compared  with  last  month.  They  include  the  90e. 
freight  rate  from  the  valley  to  Pittsburgh.  In  Birmingham, 
prices  are  again  lower  and  iron  can  be  had  on  contract  at 
$12.50   to   $13. 

Steel  Railii — The  mills  are  working  to  capacity  on  old 
orders,  and  new  orders  have  been  rather  more  plentiful  this 
month  than  last.  Early  in  the  month,  railroads  bought  65.000 
tons,  and  toward  the  latter  end,  the  ..Atlantic  (;oast  l.,lne  closed 
for  7000  tons;  Baltimore  &  Ohio  for  5000  tons,  the  St.  Paul 
2000  tons,  while  the  Missouri  Pacific  order  for  35.000  tons 
Including  10.000  tons  for  the  Denver  &  Rio  Grande,  went  to  a 
Colorado    mill.      Some    fair    export    orders    are    in    sight. 

Prices  are  unchanged  on  a  basis  of  $28  for  standard  sec- 
tions of  bessemer  rails,  and  $30  for  openhearth  rails.  Girder 
rails  In  30-ft.  lengths  are  $36.40  per  gross  ton,  and  60-ft. 
lengths  $38.40  per  gross  ton.  fob.  New  York.  Other  quota- 
tions, f.o.b.  Pittsburgh,  are  as  follows:  Standard  sections,  16 
and  20  lb.,  $1.30:  12  and  14  lb.,  $1.35;  8  to  10  lb..  $1.40.  In 
New  York,  relaying  rails  are  held  at  $22(g<22.50,  and  Chicago 
standard    section    relaying   rails   are   held    at    $24. 

Track  Snppliea — Laying  of  rails  and  rail  replacements  be- 
gan much  earlier  this  year  than  before  due  to  the  shortage 
of  labor,  and  the  knowledge  that  when  the  hiirvest  season 
comes,  the  western  railroads  will  be  un.ible  to  hold  the  labor- 
ers. One  northwestern  road  began  rail  replacements  about 
Apr.  1.  The  demand  is  steady,  but  new  buying  Is  rather 
light,  as  most  of  the  railroads  covered  their  requirements 
several  months  ago.  Quotations  are  as  follows:  Spikes  In 
large  lots  to  railroads,  Pittsburgh,  are  $1.80;  small  contracts, 
)1.9O02,  In  Chicago,  spikes  are  $1.95iai2.05:  track  bolts  with 
square  nuts,  $2.30'ii  2.40  and  angle  bars  $1.50  All  of  these 
quotations  are  per  hundred  pounds.  In  Chicago,  tie  plates  are 
quoted  at  $33iw35  per  net  ton.  The  extras  on  railroad  and 
boat  spikes   are   unchanged    as  follows: 

Railroad    spikes  Cents 

3.  3%,  4.  4%  and  5xV4 Extra  .10 

3^4.   4   and    4x,', Extra  .20 

3.  3>A.  <  and  4%x% Extra  .30 

2iAx\    Extra  .40 

2H.  3  and  i%xf, Extra  .«0 

2xfk    Extra  .80 

Rtrartarai  Matrrlala — Business  In  much  less  active  thiin  It 
wan  a  moiilh  ago  In  all  parts  of  the  country.  ,Shop8  In  the 
Middle  West  expected  a  great  deal  of  work  as  a  result  of  the 
floods,  but  MO  far  Ibis  has  been  most  disappointing,  the  Big 
Four  heing  the  only  rniid  which  has  bought  any  considerable 
quantity  of  material.  From  all  parts  of  thi-  country  com- 
Iilnlnls  are  heard  regarding  the  tack  of  activity  In  general 
building,   and   prices  for   fabricated   work    have   decllni'd    from 


$6  to  $10  per  ton.  The  demand  for  cars  and  equipment  is  not 
as  great  as  two  months  ago.  still  there  is  much  of  this  work 
yet  on  the  books  of  the  steel   companies. 

Quotations  are  easier,  especially  future  deliveries,  the 
premium  disappearing,  as  fairly  prompt  shipments  are  made. 
Prompt  shipments  of  angle  beams  in  Pittsburgh  can  be  had 
at  1.65@1.70c.  Orders  for  later  delivery  are  1.4oc.  Other 
quotations  tor  deferred  deliveries,  are  as  follows:  I-beam  over 
15-in.,  H-beams  over  18-in..  angles  over  6-in.,  $1.55.  Deck 
beams  and  bulb  angles.  1.7oc.  The  following  extras  are  made 
for  cutting  the  specified  length.  Under  3-ft..  25c.  per  hun- 
dred pounds.  Under  2-ft.  and  more  than  1-ft.,  50c.  per  hun- 
dred pounds.  Less  than  1  ft..  $1.55  per  hundred  pounds.  No 
charge  is  made  for  cutting  special  lengths  3  ft.  and  over. 
No  charge  is  made  for  cutting  special  lengths  3  ft.  and  over. 
The  base  price  for  beams  and  angles,  Chicago  delivery,  is 
1.63@1.68c.  Base  price  for  jobbers'  stock  in  that  center  is 
$2.05. 

Cast-Iron  Pipes — Contracts  amounting  to  approximately 
three-quarters  of  a  million  dollars  for  section  1  of  the  high- 
pressure  fire  main  will  be  let  in  New  York  in  the  near  future. 
The  lowest  bidder  has  not  placed  orders  yet  for  this  pipe. 
Market  changes  are  relatively  small,  but  on  account  of  the 
lower  prices  for  pig  iron  a  reduction  in  pipes  is  expected. 
Quotations  for  cast-iron  pipes  per  net  ton  of  2000  pounds  are 
as    follows: 

Chicago,  4-in.,  $29.50;  6-12-in.,  $27.50;  16  in.  and  larger, 
$26.50. 

Birmingham,  Ala..  4-in.,  $23.50;  6-in.,  $21.50. 

New     York.     6-in.,     $23.501525. 

Gas   pipe   is   higher   in   all   markets. 

Pipe — The  heavy  inquiry  for  pipe  is  a  reflection  of  the 
good  business  transacted  by  the  oil  companies.  Most  of  the 
orders  for  pipe  are  from  oil  producing  companies,  and  while 
no  especially  large  orders  have  been  received,  numerous 
orders  for  fair  quantities  are  in  prospect.  The  largest  order 
placed  recently  was  bv  the  Philadelphia  Co.,  of  Pittsburgh, 
which  included  30  miles  of  16-in..  15  miles  of  12-in.,  and  36 
miles  of  3-  to  8-in.  Mills  can  readily  take  care  of  the  demand 
at  present.  On  Apr.  12,  discounts  were  revised  which  made 
an  advance  of  approximately  $1  a  ton  in  the  price  of  pipe,  or 
a  reduction  of  one-half  point  in  the  discount.  New  discounts, 
which  are  well  maintained,   are  as  follows: 

Black  Galvanized 

%-  to  2-in.  steel  butt  welded 79  %%  71  ^r 

2 ',4-    to    6-in.    steel    lap    welded 78%%  TOc'r 

7-   to   12-in.  steel  lap   welded 7514%  65',i 

At  these  discounts  the  net  prices  of  pipe  per  foot  at  Pitts- 
burgh are  as  follows: 


Diam- 
eter Black 

%-in 2.35 

1-in 3.50 

1%-ln 4.73 

1%-in 5.56 

2>A-in 12.60 

3-in 16.50 

4-in 23.30 


Diam- 
eter Black 

5-in 31.80 

6-in 41.50 

7-in 58.00 

S-in 61.00 

10-in $1.00 

11-in 1.14 

12-in 1.24 


44.50 
58.50 
S3.  SO 
S7.50 
$1.44 
1.62 
1.81 


Plllne,  Sheet  Steel — Excellent  orders  have  been  taken  by 
manufacturers  of  sheet-steel  piling  within  the  month.  A 
rush  order  of  750  tons  was  sent  by  special  train  to  New 
Orleans  as  a  protection  against  expected  high  water.  About 
5000  tons  will  be  required  for  the  New  York  Barge  Canal, 
and  it  is  expected  that  2000  tons  will  be  used  in  the  govern- 
ment dam  at  Troy,  N.  Y.     Prices  are  flrm  at  1.60c.  Pittsburgh. 

Sheets — Practically  all  the  mills  that  were  put  out  of  com- 
mission by  the  high  water  have  been  able  to  resume,  and 
many  of  them  have  done  so,  although  probably  15%  addi- 
tional capacity  could  be  put  to  work,  if  it  were  possible  to 
secure  a  sufficient  supply  of  sheet  bars  or  the  seml-flnlshed 
material.  The  leading  interest  is  operating  its  mills  to  75% 
of  capacity.  As  a  rule,  most  of  the  manufacturers  of  sheets 
are  from  12  to  14  weeks  behind  specifications.  Quotations 
are  unchanged  from  last  month  and  art?  jis  follows,  f.o.b. 
Pittsburgh,  or  f.o.b.  Chicago  in  cents  per  pound: 


-Cents  per  pound- 


Nos. 

10    and    11. 

12 


13  and    14. 

15  and    16. 

17  to     21 

22  and    24. 

25  and    26. 

27  

28  

30  


Carload  lots.  Pittsburgh  Small  lots.  Chicago 

Black  Galv.  Black  Galv. 

.  ..      2.00  2.50 

.  ..      2.00  2.60  2.70  S.3B 

.  ..      2.05  2.60  2.75  3.36 

.  ..      2.10  2.75  2.86  3.45 

2.15  2.90  2.90  3.60 

.  ..      2.20  3.05  2.96  3.75 

.  ..      2.25  3.20  3.00  3.90 

.  .  .      2.30  3.36  3.06  4.0B 

.  ..      2.36  3.50  3.10  4,20 

.  .  .      2.60  3.80  3.60  4,60 


lllvetH — Manufacturers  of  rivets  have  caught  up  with 
their  orders,  and  are  now  In  a  position  to  ship  promptly. 
Thi'  demand  has  fallen  off  to  qulti-  an  extent.  Ciuotatlons  nre 
unchangi'd  at  2.20c.  for  structural  rivets,  and  2.30c.  for  cone 
head  boiler  rivets.  These  prices  are  per  keg  of  100  lb.  In  car- 
load lots  f.o.b.   Pittsburgh. 

CnatlnKH,  Cirnr  Iron — Business  Is  not  as  active  as  It  was  A 
month  ago.  although  prices  are  fairly  well  maintained. 
Somi'  consumers  who  expected  to  get  lower  quotations  on 
account  of  the  reduction  In  the  prlci*  of  pig  Iron  have  been 
unable  to  do  so.  Oi-neral  building  castings  nri'  held  at  1.76© 
to  2.2Bc.  per  lb.  Rough  castings  for  footings,  manhole  covers, 
and  other  outside  work  are  1. 65 (fi)  1.90c.  piT  Ih.  Castings  for 
heavv  machinery  and  lock  gates,  where  the  amount  iif  ma- 
terial Is  large,  the  order.  If  desirable,  can  secure  coastings  at  1 
2,251/  2.35c.    per    lb.  | 

I'lntea — Manufacturers  continue  to  catch  up  with  order*  I 
and  shipments  are  much  more  satisfactory.  Ni'W  business  !•  T 
coming  In   slowly,  and  there  Is  n  di'nrth  of  new  ordi'rs.  pspe- 
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daily  from  car  builders.  Railroads  are  not  buylriK  cars  In 
any  quantity.  The  largest  recent  order  was  for  ^000  cars 
from  the  Grand  Trunk,  the  Frisco  has  an  Inquiry  in  for  4000 
cars,  while  the  Wabash  is  atteniptliiK'  to  buv  1000  cars.  Thi- 
arrest  order  that  has  been  ree.lved  In  a  loii^-  time,  if  not  the 
largest  single  order  ever  placed  by  any  company,  was  booked 
on  Apr.  IJ.  when  the  Standard  Oil  Co.  l>ouKht  100.000  tons  of 
plate  for  tank  work  and  pipe-line  work.  Shipbuilding  con- 
tinues active,  and  there  is  a  prospect  that  more  bottoms  will 
be  laid  down  later  in  the  year.  Humor  has  it  that  the  Hill 
Interests  in  the  Creat  Northern  expect  to  build  four  new 
boats  for  use  through  the  Panama  Canal. 

Quotations  are  slightly  easier,  prompt  shipments  from 
Pittsburgh  being  oblainable  at  1.60c.,  and  contracts  at  1.45c. 
In  New   \ork.   future   deliveries  are   1.61c..  while  prompt  ship- 


Gages  under   V4-ln.  to   and  Including   A-ln.  on  thinnest 

^  edge 10 

Gages  under    ,"., -in.    to   and    including  No.   S .15 

Gages  under  No.  S   to  and   including  No.   9 .25 

Gages  under  No.    9    to   and   Including   No.    10 .3U 

Gages   under   No.    10   to   and   including  No.    12 .40 

Old  MnterlniM — Markets  have  been  quiet,  and,  on  the  whole, 
there  has  been  a  great  deal  of  pessimism,  but  it  is  worthy  of 
note  that  price  changes  have  been  comparatively  few.  In  the 
New  York  market,  theie  have  been  declines  of  25c.  a  ton 
each.  In  heavy-melting  steel  scrap  and  in  wrought  turnings, 
while  No.  1  railroad  wrought  is  50o.  a  ton  lower  than  a  month 
ago.  Other  quotations  are  unchanged,  but  the  New  York 
market  seems  to  be  relatively  steady,  and  quotations  are  as 
follows   per   gross   ton: 

Heavy-melting  steel   scrap $10.75 ©11.25 

No.   1    railroad   wrought 13.25@13.75 

Pipes  and    flues 10. T5(fji  11.25 

Cast   borings    S.OOfrt    8.50 

Machinery  cast,  broken  up 11. 25 (fell. 75 

Stove   plate    8.75  fi)    9.25 

Malleable  castings    ll.OOftiUl.SO 

Wrought    turnings    S.OOfo)    8.50 

No.  1  yard  wrought  long 12.00@12.50 

In  Chicago,  there  has  been  some  encouragement,  and  the 
price  of  railroad  malleable  and  heavy-melting  steel  scrap  are 
both  higher.  Despite  this  fact,  railroad  offerings  have  been 
large.  There  will  be  several  more  offers  by  railroads  during 
the  coming  month.     Quotations  in  Chicago  are  as  follows: 

Per  gross  ton 

Heavy-melting  steel  scrap ?12.00@12.50 

Per  net  ton 

No.  1  railroad  wrought $12.25  a' 12.75 

No.  2  railroad  wrought 11.5015)12.00 

No.   1   cast  scrap 12.50®  13.00 

Pipes  and  flues    9.25CH0.75 

Agricultural   malleable    11.50@12.00 

Railroad  malleable 13.25(g)13.75 

In  the  Pittsburgh  market,  while  there  is  a  great  deal  of 
pessimism,  prices  compared  with  last  month  are  unchanged. 
There  is  a  better  demand  for  foundry  scrap  than  a  month 
ago.  In  Pittsburgh  all  quotations  are  per  gross  ton  and  are 
as   follows: 

Heavy-melting  steel   scrap $14.25@14.50 

Rerolling  rails   16.25ai6.50 

No.   1   cast   scrap 14.25@14.50 

Old    car    wheels 15.75(516. 00 

Machine-shop    turnings     S.50  (3)    8.75 

Stove  plate    10.50#11.00 

AVIre  Rope — Prices  are  without  change.  The  discount  to 
the  larger  trade  is  42 H  and  5%  from  list,  for  galvanized,  and 
50   and   5%    for  bright. 

The  net  prices  of  wire  rope  are  as  follows: 

Diam-  , 

eter  Cast 

in.  steel 

2^     $1.05 

2Vi    S5 


l?i 


Price  per  ft.- 

Crucible 

Plow- 

steel 

steel 

$1.24 

$1.46 

1.05 

1.22 

.65 

.76 

.54 

.64 

.39 

.45 

.28 

.32 

.18 

.21 

%    .'.'.'."  .06  .07 

Steel  Shapes — Jobbers  and  distributors  have  been  t 
ulating  a  stock  for  the  last  few  weeks  and  now  have 
fair  assortment.  Quotations  are  unchanged  and  the  1 
Ing  prices  prevail  from  store,  either  New  York  or  Chics 
Refined    iron: 

1   to   1%   in.,   round   and   square 

l'/4    to   4    in.   X    %    to   1   in 

H4   to  4  in.  X   Vt    in.   to    i=,   in 

Norway    bars    

Soft  steel: 

%    to    5 

1    to    6 

1  to  6  in.  X   14   an 

Rods— %    and    ),i 

Bands — 1%    to  6xfV    in.   to  No.   S.... 

Beams  and  channels — 3  to  15   in 

Angles: 

3  in.  X    ^4    in,  and  larger 

3   in.   X   A    in.   and    '%    in 

1%   to  2H   in.  X   %   in 

1%    to   2%    in.   X    fV    in.   and   thicker. 

1   to    m    in.    X    ,'5    in 

1    to    114    X   -H    in 


round    and    square. 

%    to    1    in 

fs  in 


2.10c. 
2.10c. 
2.30c. 
3.60c. 


2.05c. 
2.05c. 
2.20c. 
2.15c. 
2.35c. 
2.15c. 


2.15c. 
2.55c. 
2.30c. 
2.20c. 
2.30c. 
2.35c. 


Toob: 

1V4    to    2'/4    X    %    In 2.2BC. 

1  Vif    to    2%    X    f,    in 2.35c. 

3    In.   and   larger 2.25c. 

Chain — Prices  arc  steady  and  without  chanKC  as  follows. 
These  prices  are   per   100  lb.,   f.o.b.   Pittsburgh: 

JV   In »7.60 

«i    In 4.96 

if    In 3.96 

%    In 3.40 

]'»    In 8.20 

M  and    A   In 3.00 

%   and   H   in 2.90 

%    and    t!    in 2.80 

%   and   IS   In 2.70 

1  to  1  Vi  In 2.60 

Extras  for  BIJ 

l\    In 1 . 50 

Vl    In 1.60 

A    and  larger 1.26 

Extras  for  triple   I!   (Blil!) 

A    and    Vi    in 2c 

,»a   and  larger 1.75c. 

FrolKhl  ItnteH — The  freight  rates  on  flnlshed-steel  products, 
from  the  Pittsburgh  District,  including  plates,  structural 
shapes,  merchant  steel  and  iron  bars,  pipe  flttings,  plain  and 
galvanized  wire,  nails,  rivets,  spikes  and  bolts  (In  kegs), 
black  sheets  (except  planished),  chain,  etc.,  are  as  follows,  in 
cents  per  100  lb.:  Albany,  16:  Buffalo,  11;  Boston.  18;  Balti- 
more. 141^;  Canandalgua,  13\t>:  Cleveland,  10;  Columbus,  12; 
Cincinnati,  15;  Chicago.  IS;  Denver.  Colo..  85'!.;  Harrlsburg. 
14  Vj;  Louisville,  IS:  New  York,  16;  Norfolk.  20'  Philadelphia, 
15;  Rochester.  11V4;  Richmond,  20;  Scranton,  15;  St.  Louis,  23; 
Washington,   14  Vi. 

Snlleh  I'olntH — The  following  prices  are  named  f.o.b.  mill. 
for  switch  points  in  lots  of  ten  or  more  pairs:  for  60-lb.  rail. 
10-ft.  points.  $16.25;  15-ft.  points.  $17.50;  for  70-lb.  rail.  lO-ft. 
points,  $18:  15-ft.  points.  $25:  for  80-lb.  rail,  10-ft.  points, 
$25.50:  15-ft.  points,  $27.75;  for  90-lb.  rail,  $33.50.  All  of  the 
above  are  furnished  with  three  rods,  except  the  10-ft.  points 
for  60-  or  70-lb.  rail,   which  have  only  two. 

Spiral  Riveted  Pipe — Prices  are  without  change.  The  fol- 
lowing quotations  are  f.o.b.  factorv,  freight  equalized  with 
New  York,  being  figured  at  a  discount  of  50.  10  and  10% 
from  list.  These  are  for  orders  amounting  to  approximately 
$250.     For  large  orders,  prices  are  cheaper  by  12V4   to  20%. 

Net   price  per   100   ft. 

Diam-  With   bolted  joints  complete 

eter  Thickness             , '• ^ 

in  Birmingham  Galvan- 

In.  wire  gage  Plain                  Asphalted                    ized 

4  18  $19.76  $21.48                     $30.74 

5  IS  23.40  23.70                       37.14 

6  16  33.05  35.76                       49.73 

7  16  37. 5S  40.76                       56.82 

8  16  43.17  46.80                       66.00 

9  16  50.06  50.10                       74.22 

10  14  66.42  71.08  96.15 

11  14  71.20  76.57  102.24 

12  14  S3. 75  89.15  118.30 

13  14  89.67  96.55  127.98 

14  14  99.14  105.51  138.85 

15  14  108.05  114.89  151.92 

16  14  117.53  124.82  166.58 
18  12  167.43  175.95  226.44 
20  12  1S3.79  193.30  248.39 
22  12  200.48  210.64  269.21 
24  12  219.92  231.07  293.99 
26  10  280.20  292.41  370.78 
28  10  301.32  314.89  395. 3J 
30  10  324.81  399.15  430. rt 
•Made  in  both  lighter  and  heavier  gages  at  corresponding 

differences  in  price. 

Lag  Screws — The  net  price  of  lag  screws  has  been  ad- 
vanced.   Quotations  per  100  lb.  f.o.b.  Pittsburgh  are  as  follows: 

Length  , Diameter  in   inches—; — , 

in.                                                                   14  in.  %  in.  1  in. 

3V4     $1.14  $2.24  $4.50 

4    1.21  2.36  4.76 

yi    1.20  2.50  5.02 

5    1-35  2.57  5.28 

6    1.50  2.92  5.80 

I     1.69  3.20  6.32 

5    1.78  3.48  6.84 

9„ 1.93  3.76  7.36 

10    1.97  4.04  7. 88 

31    2.21  4.32  8.40 

1-2    2.36  4.69  8.92 

Nails — Very  little  new  business  has  been  placed  since  the  ad- 
vance in  the  middle  of  March.  This  was  expected,  for  consum- 
ers have  had  an  intimation  for  a  long  time  that  an  advance 
would  probably  be  made  and  placed  a  great  manv  orders  for 
future  delivery.  Later  in  the  year  it  is  expected  that  pur- 
chases will  be  somewhat  larger,  but.  on  the  other  hand,  build- 
ing IS  not  as  active  as  two  months  ago.  New  prices  are  as 
follows:  Wire  nails.  $1.80.  f.o.b..  Pittsburgh.  In  Chicago, 
carload  lots  to  retailers  are  $2.03:  less  than  carload  lots. 
$2.08.  Tn  New  York,  wire  nails  from  store  are  $2.10.  Cut 
nails  are  $1.75  to  $1.80  in  Pittsburgh  and  $2.10  in  New  York. 
All    these    quotations    are    per    keg    of    100    lb. 

Coke — The  demand  has  moderated  to  quite  an  extent,  but 
operators  are  refusing  to  make  any  contracts  below  $2.50 
net  at  oven.  There  has  been  a  few  sales  of  coke  already 
loaded  on  cars  at  $2.25.  This  by  no  means  establishes  a  mar- 
ket. Shipments  are  practically  normal  and  the  interruptions 
due  to  the  floods  have  to  a  large  degree  disappeared.  Foundry 
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coke   is   in    fair  demand   and   prices   are   s'>ghtly    easier   at    $3 
per    net    ton   at    oven,    although    $2.50    has    been    quoted. 

Wire — Most  of  the  orders  for  wire  w^  re  placed  prior  to 
the  advance,  and  mills  are  now  making  their  shipments  on 
contracts.  Specifications  are  fairly  good  and  shipments  are 
made  with  reasonable  promptness.  Quotations  are  unchanged 
as  follows:  Paved  barbed  wire  in  large  lots,  Pittsburgh. 
$1.80;  galvanized,  $2.20;  annealed  fence  wire  in  carload  lots, 
J1.60;  galvanized,  $2.  In  Chicago  annealed  fence  wire  is  $l.i!!; 
galvanized,  $2.18.  Barbed  wire  in  that  market  is  $1.98  and 
galvanized,  $2.38.  .AH  these  quotations  are  per  100  lb. 
BEIXPORCIXt;   M.VTERI.VI. 

Bars,  Concrete  RelnforHng— Manufacturers  and  distribu- 
tors are  catching  up  with  their  orders.  .BuymS  2\fS  been 
larger  during  the  last  few  weeks,  and  despite  a  weakness  in 
the  price  of  bars  for  general  manufacturing,  prevailing  quo- 
tations are  for  immediate  acceptance  only.  Stocks  in  «'»''': 
houses  show  a  decided  improvement,  but  premiums  are  stui 
demanded    and    paid    for    prompt    shipment.  

The  base  price  in  Pittsburgh  is  1.50c.  for  mill  shipments. 
Other   quotations   are   as    follows    in   cents   per   pound. 

Prom  From 

Mill  shipments        warehouse     warehouse 
f.o.b.  Pittsburgh      Pittsburgh       New  Pork 
|-in.    and    larger 1.50  1.95  2.25 

21" }   60  2.15  2.35 

g     " i    70  2.25  2.45 

2 -in!    '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'■  2.00  2.50  2.75 

Bars  from  stock,  Pittsburgh,  are  usually  cut  to  the  re- 
quired   length,    without   extra    charge. 

Triangular  MeMh — Manufacturers  of  this  reinforcing  ma- 
terial make  shipments  from  warehouse  promptly,  but  direct 
shipments  from  the  mill  are  subject  to  a  delay  of  approxi- 
mately two  weeks.  Stocks  are  fair,  the  demand  is  |f.af°"abl> 
large  but  not  record  breaking,  and  prices  f.o.b.  Pittsburgn 
continue  steady  and  unchanged  from  last  month  as  follows. 
PRICE    PER    100    SQ.FT. 

, Plain  material v  , Galvanized- . 

I,ess  than  Less  than 

Cross  sec.  car  lots  car  lots 

Style  area  per  Carload        and  over        Carload    and  over 

No  ft   width  lots  10,000  sq.ft.         lots       10,000  sq.ft. 

•4  0.102  $1.00  $1.23  $1.12  $1.34 

5  0.077  0.80  0.97  0.89  1.00 

6  0.058  0.63  0.77  0.71  0.84 
•7               0.041                 0.49          .       0.60                 0.55  0.66 

•23  0.170  1.69  2.05  1.88  2.24 

24  0.142  1.46  1.77  1.62  1.93 

25  0.124  1.29  1.57  1.43  l.H 
•26  0.110  1.17  1.42  1.30  l.o5 
•27  0.085  0.96  1.17  1.07  1.28 

28  0.066  0.80  0.97  0.89  1.06 

29  0.049  0.66  0.80  0.73  0.87 

31  0.261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2.40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.48  1.80  1.64  1.96 

35  0.109  1.117  1.42  1.30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
38  0.380  3.65  4.30  3.93  4.68 

•39  0.325  3.05  3.70  3.38  4.03 

40  0.283  2.68  3.25  2.97  3.54 

41  0.208  2.05  2.48  2.27  2.70 

42  0.151  1.55  1.88  1.72  2.05 
•43  0.101  1.10  1.34  1.23  1.46 

•This  material  is  made  in  regular  widths  of  18,  22.  26,  30, 
34,  42.  46,  50,  54  and  58  in.  Standard  lengths  in  rolls  are 
150.   150.   300  and   600   ft. 

.MKTAI.S 

Copper — Buying  on  a  large  scale  by  both  foreign  and 
domeatlc  consumers  of  copper  developed  early  In  April.  Be- 
fore the  movement  spent  Its  force  producers"  books  were 
well  filled  with  orders  running  up  to  the  end  of  May.  The 
prices  of  the  several  brands  advanced  V4c.  per  lb.  while  the 
active  accumulation  was  In  progress.  Toward  thi-  end. 
leading  sellers  marked  up  an  additional  %c.  making  elec- 
trolytic 15.76c.  delivered  30  days,  lake  15.ST%(ivl6c..  and 
casting  15.60c.,  but  these  levels  remained  practically  nominal 
during  the  latter  part  of  the  month,  while  other  sellers  sup- 
plied a  rather  light  demand  at  %c.  below.  The  export  move- 
ment continued  heavy  up  to  the  close  of  the  month.  .Xccurd- 
Ing  to  f.'UHtom  House  returns  up  to  April  25,  30.900  tuns 
had  been  shipped  to  Europe.  Since  March  1.  73.3!,S  ton.s  of 
copper  have  been  exported.  While  it  Is  pretty  g>-nerally 
conceded  that  the  requirements  of  the  foreign  manufactur- 
ing trades  are  not  as  great  as  Implied  by  such  a  large  total 
of  shipments,  the  excess  Is  not  regarded  as  entirely  out  of 
proportion    to    European    prospective     needs. 

Tin — The  extent  of  pig  tin  price  fluctuation  during  the 
month  of  April  represents  a  value  of  £12  pir  ton  In  LomiIom 
and  2e.  per  lb.  In  the  domestic  market.  Due  to  heavy  de- 
llv«-rles  to  Interior  points  during  March,  and  light  arrivals  of 
fresh  supplies  up  to  April  15.  storks  b.'eam<-  rather  scarce 
In  New  York  and  sellers  demanded  a  premium  for  prompt 
metal.  This  condition  was  followed  by  an  advance  In  Kondon 
from  £219  to  £231  which  the  local  market  failed  to  fully  re- 
flect, and  at  the  close  of  the  month  domestic  qur>tiitlons 
were  slightly  under  parity  with  these  abroad.  The  rapid 
advance  caused  buvers  to  reduce  purchases  to  a  minimum, 
resulting  In  small  sales  during  the  latter  part  of  the  month. 
Tin    for    n"'ar-bv    delivery    sold    al    50.12'/4c. 

Arrivals  since  April  1.  aggregate  3690  tons  and  there  are 
2100   Ions  afloat. 

Iirad — With  a  good  volum<-  of  buMlness  In  i)lg  lead,  the 
prlr.-s  held  Arm  all  through  the  first  half  of  the  month. 
f)n  April  22.  the  Ami-rlcan  Smelting  &  Ilellnlng  Co.,  ad- 
vanced Its  quotation  on  fifty  ton  shipments  to  4.ni)c.  In 
New  York  and  the  geniriil  producing  travel  fullciwi-d  with 
Jlki-  Increases.  Buyi-rs  have  shown  lens  Interist  slnei'  the 
advance,  but  there  Is  no  pressure  to  maku  sales  under  the 
general    market. 


Spelter — The  price  of  spelter  declined  from  5.85c.  to  5.60c. 
during  April,  and  met  with  very  little  support,  even  at  the 
low  figure.  It  is  the  general  opinion  that  producers'  stocks 
accumulated  during  the  open  winter,  hence  the  constant  de- 
sire to  sell  that  has  prevailed  in  the  fac<.  of  rather  light 
demand.  The  hesitancy  among  buyers  can  also  be  con- 
nected   with    pending    tariff    changes. 

Miscellaneous  Metals — Small  lots  of  metals  and  metal 
produced    are    sold    at    the    following    quotation: 

Per  lb. 

Bismuth    $2.25 

Brass  tubes,  iron-pipe  sizes: 

'/2  -in .23 

■\-   to    3-in 22 

314 -in .23 

4-in 23 

Brass  rods    .IS14 

Brass    sheets     18^ 

Solder,   half  and  half  guaranteed .32 

Zinc   sheets    .  lOVi 

Manganese   bronze   rods    .18% 

Manganese   bronze  in  crucible   form .16% 

Old  Metals — The  market  is  steady  and  prices  are  firm. 
Dealers,   in  New  York  buy  small  lots  at  the  following  price: 

Cents 

Copper,    heavy   and    crucible    14.25 

Copper,    heavy   and    wire    14.00 

Coper,    light    and    bottoms    12.50 

Brass     heavy      9.00 

Brass,     light     7.50 

Heavy     machine     composition     12.50 

Composition     turnings     11.00 

Lead,    heavy     4.00 

Lead,     tea 3.76 

Zinc    scrap     4.50 

Cents 
CL.VY     PRODICTS 

Seivcr  Pipe — Prices  have  stiffened  considerably  and  in  al- 
most every  part  of  the  country  show  a  sharp  advance.  This 
situation  has  arisen  during  the  latter  part  of  April,  though  on 
Apr.  26,  several  dealers  in  New  York  were  still  selling  at 
winter  prices,  l)ut  with  no  certainty  as  to  how  long  they 
could  continue  to  do  so.  The  advance  of  quotations  just  at 
this  time  of  the  year  is  attributed  to  many  causes,  chief 
among  them  being  the  scarcity  of  sewer  pipe,  there  being 
hardly  any  procurable  at  the  present.  This  shortage  is  due 
to  the  unusual  demand  experienced  during  the  past  winter 
months  and  which  took  all  the  factories  could  produce.  Other 
causes  are  the  car  shortage,  which  hampers  the  tiansporta- 
tion.  and  the  cost  of  producing  has  gone  up.  As  the  summer 
months  come  on,  prices  are  expected  to  stiffen  still  higher, 
but  no  radical  change  is  looked  for.  The  following  prices  are 
quoted  with  a  decided  higher  tendency.  Discounts  applying 
to  the  Eastern  list,  delivered  in  New  York,  are  as  follows: 
3  to  4  in.,  inclusive,  72%:  for  7  to  30  in..  64%.  and  for  33  and 
36  in.,  59%.  Factory  discounts  are  quoted  at  787c  for  3  to 
24  in.:  70%  for  27  to  30  In.,  and  65<7r  for  33  and  36  In.  At  those 
discounts  the  net  prices  per  foot  are  as  follows: 
SEWER  PIPE,  PER  FOOT 
Delivered  Delivered 

Size  N.  Y.  Factory  Size  N.  Y.        Factory 

3  In $0.07  $0,045  20    In $0.63  $0,405 

4  in 0.07  0.045  21    In 0.84  0.64 

5  In 0.112     0.072       22  in 0.84      0.54 

6  in 0.112     0.072       24  In 0.91      0.685 

8  In 0.154     0.094       27  In 1.62      1.35 

10  In 0.224  0.144  30  in 1.98  1.65 

12  In 0.28  0.18  33  In 2.66  2.18 

15  In 0.378  0.243  36  In 2.87  2.45 

18  In 0.532  0.342 


"Weight    Price  Weight  Price 

In  lb.     per  ft.  In  lb.  per  ft. 

4',ix   8%-ln.    ...         14        $0,075        12xl6-In 45  $0.25 

4^4x13      -In €0  0.1125      13xl8-ln 57  0.30 

6      xl2      -in 22  0.125        14xl6-ln 60  0.2726 

7x7      -In 15  0.875        lOxlfi-in 65  0.40 

S'/4x   8Vj-ln IS  (1.1125      16x20-ln SO  0.50 

X"/iXl3      -In 28  0.1625      18xlS-in 76  0.50 

8"ixl8      -In 45  0.02225 

llnllon-  T«le — Prices  are  firm   with  a   steady   market. 
Quotations,   f.o  b.   Perth  Amboy,  N.  ,J.,  are  as  follows: 

, Price   per   block ^ 

Inti'rlor 
partition  block 


Hollow 

wall  tile  Size 

$0.06  2xl2xl2-ln. 

0.084  3x12x12-111. 

0.102  4x12x12-111. 

0.12  6xl2xl2-ln. 

0.15  8xl2xl2-ln. 


$0,048 
0.048 
0.052 
0.072 
O.O90 


Size 

4xl2xl2-lr.. 

•■.xl2xl2-ln. 

XxI2xl2-ln. 
10xl2x12-ln. 
12xl2xl2-ln. 

Ill) 

Ing  lots.  Business  Is  repo 
best  grade  of  promenade  rooflrig  tile  In  Hat  blocks  fbr  hl(fh- 
grade  roofs  Is  sold  at  $25  per  M.  for  run  of  kiln  and  $36  per 
M.  for  selected.  A  cheaper  form  of  tile  with  a  .smooth  sur- 
fii<e  may  be  had  at  about  $12.  but  it  Is  not  suitable  for  roof 
gardens.     These  prices  ari'  f.o.b.  New  York. 

Roofing    tile,    unglazed.    of    the    French    and    Spanish    type, 
plain.    Is  sold   at    $9   per   100   so. ft.   of   roof   surface,    f.o.b.,   NeW 
York.      Glass   tiles   are   sold    at    60c.   each. 
lit'MIIKK 

Prices  are  now  being  quoted  with  a  higher  tendency.  ThI* 
Is  due  mainly  to  the  return  of  better  and  st.'adler  weather 
conditions,  which  allows  construction  work  to  be  started  and 
also  enhances  shlpm.'nts  from  all  parts  of  thi>  country.  It  Is 
expected  that  In  all  lines  a  heavy  demand  will  he  noted  and 
which,  wllh  pri-sent  conditions  remaining  normal,  will  far 
outrun    the   siipfily. 


Miiv 


H)  1 3 


N  <;  I  \  !■;  !■:  i;  i  x  c    \  i-:  \v  s 
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l.ilc 

2.\10-ln. 
3xlO-ln. 
4xlO-ln. 
2xl2-iti. 
3\12-ln. 
4xl2-lii. 


12    to    16    n 135 


12    to 


16    ft. 


$37 


For  IS  and  20  ft.,  $37;  for  all  linjcths  over  add  50c.  for 
every   additional    foot. 

FlonrlnK — The  demand  for  flooring  is  steady,  the  winter 
months   seeming    to    have    no    lessenlnp;  effects. 

Quarter-sawed  oak  floorlns.  Al,  is  $SS  per  M.  Selected 
white-oak  or  red-oak  floorinc;  Is  $55  per  M.,  and  common 
tloorlnsr.   red   or  white,  is  $30   per   M. 

Maple  Hooring.  tjx2i4-in.,  is  $55  for  clear;  $50  for  No.  1, 
and  $2S  for  factory.  Long-leaf  yellow-pine  tloorinpr,  lSx2'"- 
in.  face,  is  $60@65  for  A  heart  rift;  $50(!i)55  for  sap  rift;  $36 
IDr    No.    1    Hat;    $32    for    No.    2,  and    $30    for   No.    3. 

ifemlock — The  demand  is  large  with  prices  quoted  with  a 
higher  tendency. 


I'ric 


M.,    f.o.b.    cars.   New   York: 


-Length- 


10  ft.     12  ft.    14  ft.     16  ft. 

2x4-in $27        $25        $25        $27 

Lione  Leaf  Yellow  Pine — Pine  of  all  grades  is  in  very  good 
demand  with  prices  above  normal.  The  opening  of  heavy  out- 
side construction  work  during  the  voming  months  Is  ex- 
pected to  call  for  large  quantities. 

Prices  per  Thousand  Feet   in   Yard,  New  York. 


2in,    thick    and    under 

by 

8   In.    wide   and    under $36  $36  $36  $38 

10  In.  wide 

by 

10   In,    thick   and    under 42  42  40  45 

12   in,   wide 

by 
12   in.   thick  and   under..    ..42  42  43  45 

14   in.   wide 

by 

14   in,   thick  and   under 47.50  4S  50  50 

16   in,    wide 

by 
16   in,  thick  and  under 50  52  54  CO 

ShlnKlea — Weather  conditions,  for  the  first  time  this  year, 
are  allowing  the  handling  and  shipment  of  shingles  from  the 
South,  but  even  with  favorable  procuring  facilities  the  de- 
mand, in  the  estimation  of  leading  dealers,  "will  far  exceed 
the  supply.  Even  the  record  of  last  year,  when  at  the  end  of 
the  season  not  a  shingle  could  be  had,  will  be  exceeded  dur- 
ing the  coming  months.  Present  quotations  are  as  follows,  but 
higher  prices  will  probably  be  quoted  toward  the  middle  of 
the  month:  Cypress  shingles.  New  York;  7x24-in.,  rived  and 
shaved,  $23.50@24  per  M. ;  21-in.,  promiscuous  widths,  rived 
and  shaved,  $S  4-In,  basis:  6x20-in,,  sawed  $12  per  M.;  6xlS-in., 
sawed,    $8.50    per   M. ;    5xlS-In.,    sawed,    $7.50   per   M. 

Plllni; — Conditions  are  unchanged  with  a  lirm  market.  In 
New  York,  the  price  of  oak  piling  is  22 @ 25c.  per  lin,ft.  Oak 
piles  14  in.  In  diameter,  2  ft.  from  butt  with  a  6-In.  top,  and 
40  to  45  ft.  long,  are  held  at  $10. 50@  11.50;  50  ft.  long,  25c.  per 
lln.ft.  Pine  piles,  25  ft.  long,  12  in.  in  diameter,  2  ft.  from 
butt,  with  a  7-in.  top,  held  at  17c.  per  lin.ft..  while  those  25 
ft,  long  are  16c,  In  general,  pine  piles  can  be  had  at  16@17c. ; 
oak   piles,    55    to    60    ft.,   are   quoted   at    23c.    per   lin.ft. 

CrosH  Ties — Business  Is  quite  regular  while  a  heavy  de- 
mand still  continues.  Prices  are  still  quoted  at  a  high  mark. 
The  following  quotations  are  now  being  given  by  G.  S.  Bax- 
ter   &    Co.,    15    William    St..    New    Y'ork,    for    all    orders: 

Cents   each 

7x9  in.  by  8  ft,  6  in 88 

6x9  In.  by  8  ft,  nominal    83 

6x8  in.  by  8  ft 78 

OIL,S    AND     PAINTS 

.Iitnseed  Oil — Due  to  a  continued  advance  in  the  price  of 
flaxseed  and  large  takings  of  linseed  oil.  prices  moved  up- 
ward and  city  raw  in  New  York  is  now  held  at  50c.  per  gal., 
and  out-of-town  raw  at  49c.  per  gal.  In  Chicago,  raw  oil 
is  held  at  47c.  per  gal.,  and  boiled  oil  at  the  usual  advance  of 
Ic.  per  gal.   over  raw. 

Points — Business  is  larger  than  at  the  corresponding  time 
last  year,  and  bids  fair  to  continue  very  satisfactory  through- 
out the  season.  Prices  are  steadv,  and  in  New  York,  are  as 
follows:  White  lead  in  oil  in  100-,  250-  and  500-lb.  kegs  is 
7>4%7i^c.  per  lb.;  in  25-  and  50-lb.  kegs,  7?ic.  per  lb.  Red 
lead   and   litharge    in   100-lb.    kegs    is   7@7i,4c.   per  lb, 

Hydrex  preservative  paint  is  75c.  per  gal.  in  bbl.  lots,  New- 
York    City. 

Colors  in  oil  are  quoted  at  the  following  prices  per  lb.: 
Lamp  black,  12(5)14c.;  Chinese  blue,  36®46c.:  Prussian  blue, 
32@36c.;  Van  Dyke  brown,  ll@14c.;  Chrome  green,  12@16c.; 
raw   or   burnt   Sienna,    12@15c.;    raw   or  burnt   Umber,    ll@14c. 

Petroleum  ProductH — The  market  is  very  much  excited 
over  a  reported  strike  of  new  oil  fields  In  Southern  California. 
Reports  are  to  the  eKect  that  gushers  have  brought  in  the 
producing    from    1200    to    1600    bbl.    of    light    oil. 

The  prices  of  crude  petroleum  at  the  wells  continue  to 
advance  and  are  quoted  as  follows:  Pennsylvania  Second 
Sand  and  Tlona.  $2.50;  Mercer  black.  New  Castle  and  Corning, 
$2;  Illinois,   $1.30:   Kansas  and   Oklahoma,   SSc. 

Prices  from  tank-wagon  delivery  in  New  York  are  as  fol- 
lows: Auto  naptha  and  stove  gasoline.  21c.  per  gal.;  kerosene, 
9c.    per    gal. 

Turpentine — Prices  show  an  advance  compared  with  last 
month,    the   lower   quotations   at   that   time    being   due   to   the 


failun-  of  a  larRe  concern  handlInK  turpentine.  ,lobli<Tii' 
prices  are  42MJC.  per  jjal.  In  New  York.  In  Savannah,  turpen- 
tine   Is   hell  at   37«<jc.   per  gal. 

.Mil. I,   Ml' IM'MKS 

llellinK — Many  hurry-up  orders  have  heen  received  for 
belting  from  the  flooded  dlHtrlctH  In  Ohio,  but.  aalde  from 
these  orders,  bUHlness  Is  quiet  and  not  eHpecially  active. 
Discounts  continue  unchanKid,  those  on  leather  belting  be- 
ing as  follows:  Extra  heavy,  50  to  BO  and  5',;  ;  heavy,  50  and 
10  and  5  to  60'/,;  medium,  60  and  10  to  60  and  10  and  5%; 
light,  60  and   10  and   10  to   70'/;  ;  Standard,  70  to  70  and   lO'/e, 

Discounts  In  lines  of  rubber  beltluK  are  llkewlHe  without 
change,  the  best  grades  being  held  at  40  and  10  to  50'/,; 
Standard  50  and  10  to  KO';; ,  and  comiietltlve  grades  are  60 
and  10  and  10',;  to  70"/ .  The  folltjwlng  net  prices  per  foot 
(if    rubber    belting   are    computed    at    the    above    discounts: 

The  net  prices  per  foot  of  rubber  belting  llgured  al  the 
above    discounts    are    as    follows: 

UIBBER  BELTING,  NET  PRICE  PEK  FOOT 
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ShaftlnK — Specifications  are  coming  in  freely  and  al- 
though the  automobile  manufacturers  seem  to  have  con- 
tracted for  all  the  material  they  will  need  this  year,  there  is 
some  very  fair  business.  A  slight  revision  has  been  made  in 
the  price  of  shafting,  and  new  discounts  are  5ii'/r  from  list 
in  carload  lots  and  53'/,  from  list  in  less  than  carload  lots. 
Business  is  fair.  The  following  net  prices  per  foot  are  based 
on   the   discount    of   53',;  : 

Diameter  Diameter 

in  inches                 Cents  per  foot  in  inolieu                Cents  per  foot 

J  4  2.1  2J  31.50 

1  6 ,  85  

li  10  80  2J  39.30 

IJ  14  05  2i  48.00 

IJ  19  20  3  56.50 

2  2.1  00  3i  84.00 

MIS<'Kl,l..VNEOVS 

Corrufcatecl  Roofinfi; — The  net  extras  on  roofing  above  the 
price  of  flat  sheets  are  as  follows:  Corrugating,  2-in.,  2V2-in., 
3-in..  5-In.,  5c.  per  100  lb.;  single  V-crimped,  without  sticks, 
5c.  per  lb.;  corrugating,  1%-in.,  10c.  per  100  lb.;  painting 
roofing,  5c,  per  100  lb.  for  12  to  IS  gage;  10c.  per  100  lb,  for  19 
to  24  gage,  and   15c.  per  100  lb.   for  25  to  28  gage. 

Asbe.stos — Asbestos  building  felt  and  sheathing  in  less 
than  ton  lots  is  S'ic.  per  lb.  for  the  light,  weighing  from  6 
to  30  lb.  per  100  sq.ft.:  4c.  per  lb.  is  charged  for  the  heavv, 
weighing  from  4C  to  56  lb.   per  sq.ft. 

Millboard  is  made  in  standard  sheets,  40x40  in.,  and  41x40 
In.  It  varies  in  thickness  from  s'j  to  '/.  in.,  and  In  weight  from 
2  to  27  lb.  per  sheet.  The  net  price  in  100-lb,  lots  is  5c. 
per  lb. 

Translte,  asbestos  wood,  used  for  fireproofing,  ventilators 
and  smoke  jacks,  comes  in  standard  sheets,  36x48  in  42x48 
in.  and  42x96  in.  The  prices,  f.o.b.  factory.  Nashua,  N,  H.,  are 
as    follows: 

Weight, 

Thickness                                                                               pounds  Price 

^  -in ]  $0.08 

i".--in ]ii  1)12 

H-in 2  0.16 

jis-in 2U  0.20 

%-!n 3  0.28 

A -in zu.  0.28 

H-in 4  0.32 

p-'" -"'-^  O-SS 

%-!" 5  0.40 

%-!" 6  0,44 

%.-'" 7  0.48 

}-]":    8  0,52 

1J4-!" 10  0,56 

1^-'" 16  0.72 

2-'" 16  0.80 

Slate — Quotations  are    as   follows,    f.o.b.   quarry. 

Pric 
100 

Vermont,  sea  green $3  00 

Pennsylvania,   Bangor  Ribbon '. 350 

Maine,    Brownsville   No.    1 5  00 

Maine,    Brownsville   No.    2 "  '  '      450 

No.    1    red '  '  '  '      I'so 

L^nfading  green   .'!.'!'      400 

Genuine    Bangor    425 

Pen  Argyle    ..'.'.'.'.'.'.'.      4^00 


ces 

per 

sq 

ft. 

® 

4.00 

m, 

4.00 

(a> 

7  75 

fa 

6  00 

iffilO.OO 

Iff' 

5  50 

ini 

6  M» 

® 

6.00 
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♦Denotes   an   item   regarding 


cessful  contractors  are  set  in  CAPITALS. 

RAILWAYS 

I'eniiHylvaiila— Central  R.R.  of  New  Jersey— This  company 
is  considering  the  construction  of  its  line  froni  Sajlo'^sburg 
to  Stroudsburg.  Penn.  The  extension  will  be  about  10  miles 
in  length.      J.   O.   Osgood,   New   York,   is  Ch.    Engr. 

Pennitylvanla— Northern  Central  Ry.— This  company  has 
decided  to  spend  about  $400,000  for  improvements  in  the 
vicinity  of  York.  Penn.  J.  H.  Nichol.  Williamsport,  Penn..  is 
Prin.   Asst.   Engr. 

Vlreinla— Atlantic  Coast  Line  R.R.— See  item  under  North 
Carolina, 

West  Vlrslnla— Baltimore  &  Ohio  R.R.— This  company  has 
awarded  contracts  as  follows  for  the  construction  of  its  pro- 
posed cutoff  between  Orleans  Road  and  Little  Cacapon.  W.Va.. 
Sections  2.  3  and  4  to  H.  S.  KERBAUGH.  INC..  New  \ork;  Sec- 
tions 5  and  7  to  BENNETT  &  TALBOT.  Greensburg.  Penn  and 
Section  6  to  SMITH.  McCORMICK  CO..  Easton.  Penn.;  contracts 
for  Sections  1  and  S  have  not  been  awarded.  The  work 
includes  drilling  a  tunnel  about  3000  ft.  long,  w'Jh  thi'^e 
smaller  tunnels.  The  cost  of  the  work  is  estimated  at  tS.OOO,- 
000.  The  cutoff  will  be  11  miles  in  length,  and  is  to  be  known 
as    the    Magnolia    cutoff. 

Buckhannon  &  Northern  R.R.— This  company  is  consid- 
ing  the  construction  of  seven  additional  miles  to  'ts  line. 
This  section  will  complete  the  line.  S.  D.  Brady,  Fairmont, 
W.  Va.,  is  Ch.   Engr. 

North  Carolina— Montgomery  Lumber  Co.— This  company, 
located  at  Springhope.  N.  C.  is  preparing  to  construct  its 
proposed   line    from    Bunn   to   Raleigh,   N.    C.  

Atlantic  Coast  Line  R.R.— This  company  has  awarded  con- 
tracts for  the  construction  of  its  proposed  line  from  Pleasant 
Hill  N  C  to  Richmond,  Va.,  about  75  miles.  E.  B.  Fleas- 
ants',    Wilmington,   N.    C,   is   Ch.   Engr. 

Oeorela Louisville  Construction,  Land  &  Development  Co. 

-This  company,  it  is  reported,  is  considering  the  construction 
^  a  raUroad  from  Louisville,  Ga.,  to  St.  Clair,  Ga.  The  line 
win  be  about  20  miles  in  length.  William  W.  Abbott.  Louis- 
ville, Ga.,    is  interested. 

tlnliuma Alabama,      Tennessee      &     Northern      R.R. — This 

compan.?  has  been  organiEed  with  a  capital  of  $25,000  000  to 
take  over  the  Alabama,  Tennessee  and  Northern  R.R.,  the 
Tombigbee  Valley  R.R..  and  the  Mobile  Terminal  &  Ry.  Co. 
John  T  Cochrane,  of  Mobile,  is  I'res.  of  the  new  company. 
William  G.  Cochrane,  Mobile,  is  Vlce-Pres.;  Joseph  A.  Cavlezel, 
Mobile  Secv.  William  Goodman.  New  York,  Asst.  Secy.;  R. 
K  Guthrie,  "Mobile,  Treas.,  and  E.  J.  Buck,  Mobile.  Asst.  Treas. 
The  directors  are  the  same  with  the  addition  of  Frederick  J. 
Llsman.   of   New    York. 

IlllnalK — Lomax  Terminal  R.R. — This  company  has  hoen 
Incorporated  for  the  construction  of  a  line  of  railroad  from 
Nauvoo.  Hancock  County,  to  Stronghurst,  Henderson  Count.v. 
The  capital  stock  of  the  company  is  $250,000,  and  the  in- 
corporators are  William  T.  Love,  J.  F.  Smith.  C.  H.  Klsner,  H. 
W.   Beardsley  and  L.  O.  Beardsley.  all  of  Lomax,   111. 

+KFntucky — Chesapeake  &  Ohio  Ry. — This  company  has 
awardid  the  contract  for  the  construction  of  Its  proposed  line 
from  Beaver  Creek  Station  to  the  mouth  of  Steele  Creek,  a 
distance  of  about  21  miles,  to  the  C.  D.  LANGHORNE  CON- 
STRUCTION CO.,    Beaver,   Ky. 

Ohio — Port  Wayne  &  Northwestern  Ry. — See  Item  under 
Indiana. 

Indiana — Fort  Wayne  &  Northwestern  Ry. — This  company 
has    been    Incorporated    with    a    capital    of    $1, 900.000.    for    the 

furpose  of  constructing  a  line  of  railroad  from  Fort  Wayne, 
nd.,  to  Huntertown,  Garrett,  Auburn.  Waterloo,  .\vllla  and 
Kendallvllle,  thence  west  to  Hrlmlield,  VVawaka,  Llgonler. 
MIUersburK  and  Goshen,  connecting  with  other  nearby  ter- 
minals. From  Waterloo  a  branch  of  the  line  will  go  to  Butler, 
Dekalb  Countv.  and  to  the  Ohio  State  line.  The  directors  are: 
W.  L.  Taylor.  E.  Leonard.  H.  Rose,  F.  E.  Zollars  and  L.  M. 
Pritchard. 

Illlnoln— Chicago,  Burlington  &  Quincy  Ry. — This  company 
has  ri'Celved  bids  for  the  construction  of  third-track  work  on 
Its  line  bi-tween  Galesliurg  and  Wataga.  111.  T.  E.  Culvert. 
Chicago,   111.,   IB  Ch.    Engr. 

Wabash  R.R.^Thls  company  has  decided  to  lay  about  30 
mll'S  of  n<-w  track  In  the  vicinity  of  Granite  City.  III.  A.  O. 
Cunnlnghiim.  St.   Louis,   Mo,,   Is   Ch.    Engr. 

Iowa — .Minneapolis  &  St.  I^ouls  R.R, — This  company  Is  con- 
sidering the  electrification  of  Its  line  from  Fort  Dodge.  Iowa. 
to  Humboldt,  Iowa.  It.  G.  Kenly.  Minneapolis.  Minn..  Is  Ch. 
Engr. 

MlMiaarl — MlRHOurl.  Kansai)  &  Texas  Ry, — The  State  Public 
Utilities  CommlHHion.  Apr.  17.  approved  the  bond  Issue  pro- 
posed   by    this   rnmiianv,      Th<-    nrot ds    will    lie    used    for    n^'W 

equipment  and  r'-riindlng  part  of  u  mortgage  of  JG5.000.000 
planned  on  the  propirtv  for  various  linprovinientH  to  the  sya- 
lem.     H,   B.    Fisher.  St,    Louis.  Mo.,  Is  Ch.   Engr,  Const. 

Trsaii — Ash.rton  *  Gulf  R.R. -This  company.  It  Is  re- 
ported. Ih  planning  for  the  eonstruetlon  of  an  exti'nslon  to 
Bagle  Pass,  Tex.,  a  distance  of  abi>ut  75  miles.  AhI...i-  Kl.li- 
ardiion,   Asherton,  Tex.,  Is   I'rea.   and  Gen.   Mgr. 
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Atchison,  Topeka  &  Santa  F4  Ry. — This  company  has  com- 
pleted surveys  tor  the  construction  of  its  proposed  extension 
from  Lamesa,  in  a  southerly  direction  to  Sterling  City,  Tex., 
a  distance  of  about  100  miles.  C.  F.  W.  Felt,  Topeka.  Kan- 
is    Ch.    Engr.      Noted    Mar.    27. 

Houston  &  Texas  Central  R.R. — This  company,  it  is  re- 
ported, will  construct  an  extension  from  Llano  to  Brady, 
Tex.,  a  distance  of  about  60  miles,  as  soon  as  the  extension 
from  Giddings  to  Stone  City,  Tex.,  is  completed.  W.  L.  Bisbee, 
Austin,   Tex.,    is  Supt. 

+>Vaslilngton — Great  Northern  Ry. — The  contract  has  been 
awarded  to  GRANT,  SMITH  &  CO..  by  this  company,  for 
driving  a  tunnel  through  the  Cascade  Mountains.  It  will  be 
about   1200  ft.   in  length. 

Oregon — Mount  Hood  R.R. — This  company  has  awarded  the 
contract  for  the  construction  of  a  line  of  railroad  from  Dee, 
Ore.,  into  the  Lost  Lake  District  of  the  state.  The  construc- 
tion work  will  start  at  once.  W.  H.  Eccles.  Mount  Hood.  Ore., 
is  Pres. 

Ontario — Lake  Huron  &  Northern  Ontario  Ry. — This  com- 
pany, it  is  reported,  will  soon  award  the  contract  for  the 
construction  of  its  proposed  line.  R.  A.  Lyon,  Toronto,  Ont., 
is   interested. 

Manitoba — Intermarine  Ry.  &  Navigation  Co. — Authoriza- 
tion has  been  given  to  this  company  by  the  legislature  of 
Manitoba  for  the  construction  of  its  proposed  line.  The 
road  will  run  from  a  point  near  the  head  of  Lake  Winni- 
peg northeasterly  for  122  miles  to  a  junction  with  the  Domin- 
ion Government  railway  to  Hudson  Bay  at  Mile  191  from  Pas, 
Man.  The  provisional  directors  include  W.  J.  Robertson, 
P.  J.  Gordon,  W.  D.  Boyd,  K.  Clemes,  C.  F.  Just,  Winnipeg, 
Man. 

RrltlHh  Columbia — Canadian  Pacific  R.v. — This  company  h.ns 
filed  plans  for  the  construction  of  its  proposed  tunnel  under 
the  city  of  Vancouver,  B.  C,  connecting  the  inlet  and  False 
Creek  waterfronts.  It  will  be  about  one  mile  in  length.  The 
cost  of  the  work  is  estimated  at  $1,000,000.  F.  W.  Peters. 
Vancouver,  B.  C,  is  Gen.  Supt.,   British  Columbia  Division. 

EI,.ECTRir   R.VILWAYS 

Jameatonn,  N.  Y. — The  Jamestown  St,  Ry.  Co.  has  been 
granted  a  franchise  for  a  period  of  50  vears  to  construct  and 
operate  an  extension  to  its  Willard  St.  line.  C.  E.  Maltby, 
Jamestown,    is    Gen.    Mgr. 

N'laeara  Falln,  IV.  Y. — The  Frontier  Electric  Ry.  Co.  is 
making  preliminary  arrangements  for  the  construction  of  an 
electric  railway  to  connect  Niagara  Falls.  Buffalo,  Tonawanda 
and  North  Tonawanda.  James  E.  Simmons,  Niagara  Palls,  is 
Gen.    Mgr.      Noted    Nov.    2,    1911. 

Schenectady,  >'.  Y.— The  Schenectady  Ry.  Co.  Is  planning: 
the  extension  of  its  line  for  a  distance  of  about  12  miles, 
into  the  c«'ntral  section  of  Schenectady.  James  F.  Hamilton, 
Schenectady,    is    Gen.    Mgr. 

Freeland,  IVnn.- — The  Lehigh  Traction  Co.  has  started 
surveys  on  Its  proposed  trolley  line  from  Freeland  to  Drifton. 
C.    B,    Houck.   Hazleton,   Penn..   is  Vlce-Pres.   and  Gen.   Mgr. 

PottHtown,  I'rnn. — Plans  are  being  prepared  by  the  Potts- 
town  &  Reading  St.  Ry.  Co.  for  the  construction  of  an  ex- 
tension from  Pottstown  to  Spring  City,  about  six  miles. 
Harry    F.    Swlnehart,    Pottstown,    Is    Gen.    Mgr.    and    Supt. 

+Tltniivlllp,  Penn.^The  Erie  &  Central  Pennsylvania  Ry. 
Co,  has  awarded  a  contract  for  the  construction  of  about  17 
miles  of  track  on  its  proposed  line  from  TItusville  to  Cam- 
bridge Springs,  to  the  P.  A.  VELOTTA  CONSTRUCTION  CO., 
Cleveland.   Ohio. 

WaHhinRTton.  D.  C. — The  .Shenandoah  Valley  Ry.  Co.  Is 
making  preliminary  arrangements  for  the  construction  of  Its 
proposed  electric  railway  from  Washington,  D.  C.  to  Win- 
chester, Va.     Clarence  W.   Watson   Is  Interested   in  the  project. 

Wheeling,       W.      Va The       Pittsburgh,      Steubenavllle       & 

Wheeling  R.v.  Co.  Is  making  preliminary  arrangements  for 
the  construction  of  a  trolley  line  to  connect  Pittsburgh, 
I'enn,.  Steubensvllle.  Ohio  and  Wheeling.  W.  Va.  W.  B. 
Hlldebrand    Is    Interested    In    the    project. 

Albrmnrle,  IV.  C. — The  Alhemiirle  &  Whitney  .St.  Ry.  Co. 
has  bein  Incorporated  to  construct  a  system  of  electric  rail- 
ways within  a  radius  of  6o  miles  of  .Mbeniarle.  The  Iti- 
•  orporators  are  T.  M.  Vanderford,  J.  H,  Moss  and  L.  Ia, 
Cotton. 

Atlanta,    fia The    County    Commissioners    have    granted   a 

fraiichlsi-  to  the  tieorgia  Rv.  &  Power  Co.  to  extend  Its  line 
on  llowill  Mill  Road  to  Collier  Road.  G.  W,  Brine.  Electric 
and  fJas  lildg.,  Atlanta.  Is  VIce-Preg.  and  Oen.  Mgr.  Noted 
Apr.    10. 

ValdoHtn.  «a. — The  Valdosla  St.  Ry.  Co.  will  soon  be  ready 
to  award  contracts  for  the  construction  of  Its  proposed  three- 
mile  extensUm  In  Valdosta.  T.  J.  Chrlsta,  Valdostn.  Is  Oen. 
Mgr.   and    I'ur.    Agt. 

Arrndln.    Fin. — The    construction    of   an    electric    Interurbnn 
rullwiiy    fnun    Arcadia    to   T>nke    Okeechokee.    about    six    miles, 
eontem|)l<ti>d  by  E.   I'routy  and  asHoclates. 
!V<-*r    nrlpana,    I,a.— The    New    Orb^ans    Ry.    &    Light    Co.    in 
i-pnring    plans    for    the    construction    of   about    two    miles   of 
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now  truck  In  New  Orleans.  1").  A.  HcKaitv,  New  OrlcanH.  Is 
Ms:r.   Ky.   Dopt. 

CuIumbuN,  Ohio — The  MUiillipoi-t  &  NoiUuiistcTn  Uy.  Co. 
has  been  incorporated  to  consti-uet  ami  oijerate  an  I'lectrlc 
railway  from  Coiunibua  to  Marietta..  Tlie  Ineorpiirators  arc: 
Charles  1'.  Outhwaite,  S.  T.  Outhwalte,  D.  N.  I'ostlewalte  and 
J.    C.    Nickcrt. 

YounKftown,  Ohio — The  Poland  St.  Ry.  Co.,  recently  or- 
Kanized.  Is  makMiK  preliminary  arranserni'nts  for  the  con- 
striulion  of  an  electric  railway  from  Poland  to  YounKstown, 
about  live   miles.      G.   E.   Rose   is  interested.     Noted   Feb.   6. 


MuNkeiioii,  Mich — The  MuskeKon-Casnovia  Land  &  De- 
velopment Co.  is  planninK  the  construction  of  an  interurban 
line  from  Muskefron  to  Kent  City  and  Casnovia,  about  27 
miles,      .lames  Ij.   Smith,   Muskegon,    Is  Secy. 

Alton,  III. — Plans  are  being  prepared  by  the  Alton  Granite 
&  St.  Ijouis  Traction  Co.  for  the  extension  of  its  line  to 
Bethalto  and  Fosterburg.  A.  J.  Purintcn,  Kast  St.  Louis,  is 
Gen.    Supt. 

IVniivoo,  III. — The  Lomax  Terminal  R.R.  Co.  has  been  in- 
corporateil  to  construct  and  operate  an  interurban  electric 
railway  from  Nauvoo  to  Stronghurst.  The  incorporators  are: 
H.  W.  Beardsley,  C.  H.  Kisner,  J.  F.  Smith,  William  T.  Love 
and    L.    O.    Heardsley.    all    of    Lomax,    111. 

Da\enpart.  lonn — Preliminary  arrangements  are  being 
made  by  the  Tri-City  Ry.  Co.  for  double-tracking  its  line  on 
Warren  St.     J.  G.  Huntoon,   Davenport,   is  Gen.   Mgr. 

BnxNott,  Kan — The  City  Council  has  granted  permission 
to  the  Union  Traction  Co.  to  construct  and  operate  an  elec- 
tric railway  through  Bassett.  D.  H.  Siggins,  Coffeyville, 
Kan.,    is    I'res.    and    Gen.    Mgr. 

IjBwrenee,  Knn. — The  Kansas  City,  Lawrence  &  Topeka 
R.R.  Co.  is  mailing  arrangements  to  extend  its  line  to 
Lawrence  this  spring.  F.  P.  Dickson,  Gumbel  Bldg.,  Kansas 
City,   Mo.,   is  Pres.   and   Pur.   Agt. 

Butte,  Mont. — Contracts  will  soon  be  awarded  by  the  Butte 
Electric  Ry.  Co.  for  the  extension  of  its  Bryn  Mawr  and  Em- 
met St.  lines.  J.  R.  Wharton,  Butte,  is  Vice-Pres.  and  Gen. 
Mgr. 

Knns^a  City,  Mo. — Plans  are  being  considered  by  the  Met- 
ropolitan St.  Ry.  Co.  to  construct  an  electric  railway  through 
the  business  section  of  Kansas  City  to  the  new  Union  Station. 
James   E.   Gibson.    Kansas   City,   Mo.,    is   Supt. 

Pine  BInIT,  Ark. — Plans  are  being  prepared  by  the  Pine 
Bluff  &  Sulphur  Springs  Interurban  Ry.  Co.  for  the  construc- 
tion of  an  electric  railway  from  Pine  Bluff  to  Sulphur 
Springs,  about  eight  miles.     A.  G.  Russell,   Pine  Bluff,  is  Pres. 

+BrownMVlIle,     Tex The     Brownsville     St.     &     Interurban 

R.R.  Co.  has  awarded  the  contract  for  the  construction  of  an 
extension  of  its  line  to  the  Country  Club,  to  the  HILDALGO 
CONSTRUCTION  CO.,  San  Benito,  Tex.     Noted  Apr.    17. 

HouHton,  Tex. —  P.  F.  Eversole  and  associates  are  promot- 
ing the  construction  of  an  interurban  electric  railway  from 
Houston  to  La  Porte  via  South  Houston.  They  have  ob- 
tained a  franchise  from  the  City  Council  of  La  Porte  for  the 
use  of  certain  streets  of  that  town  and  will  soon  complete 
the  work  of  obtaining  the  right-of-way  for  the  entire  dis- 
tance between  the  two  terminals.  It  is  stated  by  Mr.  Ever- 
sole  that  construction  of  the  line  "will  be  started  in  a  few 
weeks   and    the    work    carried    on    as    rapidly   as    possible. 

Mndlsonvllle,  Tex. — Plans  are  being  considered  by  W.  H. 
Krehlman  and  associates  for  the  construction  of  an  electric 
railwa.v   from   Houston    to    Madisonville    and    Paris.    Tex. 

Texnrkanu,  Tex. — F.  W.  Offenhauser  and  associates  are 
promoting  the  construction  of  an  interurban  electric  railway 
from  Texarkana  to  Clarksville,  about  61  miles.  At  a  recent 
meeting  of  the  City  Council  of  Texarkana  they  were  granted 
a  franchise  for  the  use  of  certain  streets  of  the  city  and 
,he  work  of  obtaining  the  right-of-way  through  the  country 
is  now  in  progress.  The  route  of  the  proposed  road  is 
through  the  towns  of  New  Boston,  Hooks,  De  Kalb  and  Blos- 
som. 

.\rte!<ia,  N.  M. — It  is  reportid  that  the  General  Electric 
Co.  has  taken  over  the  proposition  of  constructing  an  in- 
terurban electric  line  from  Artesia  to  Cloudcroft,  125  miles. 
W.  Morgan  Hand,  representative  of  the  company  at  Kansas 
City.  Mo.,  will  soon  make  a  recrnnoissance  of  the  route  of 
the  oroposed  line  and  upon  his  report  the  question  of  its 
construction  will  be  determined.  It  is  planned  to  erect  a 
hydrc-electric  plant  at  the  falls  on  the  Pensocalo  River  and 
to  operate  the  road  by  means  of  this  power.  The  route 
under  consideration  runs  from  Artesia  to  Hope,  thence  to 
lilk,     thence    through    the    James    Canyon    to    Cloudcroft. 

Lewiston,  Idaho — Specifications  for  the  cars,  rails,  sub- 
station equipment,  etc.,  of  the  proposed  line  of  the  Lewiston- 
Clarkston  Valley  Rv.  Co.  are  complete  and  work  is  to  be 
started  at  once  and  completed  as  far  as  Clarkston,  Wash., 
bv  Aug.  1.  At  that  time  the  contract  will  be  let  for  extend- 
ing the  line  to  Asotin,   Wash.     F.   L.   Sturm   is   Pres. 

OMen,  Utah — The  Ogden  Rapid  Transit  Co.  has  been  au- 
thorized to  double-track  its  line  on  Washington  Ave.  J.  W. 
Bailey.   Ogden,   is   Supt.   and   Pur.   Agt. 

Portland.  Ore. — Tt  is  announced  that  the  Portland  Ry. 
Light  &  Power  Co.  will  start  work  soon  on  the  construction 
of  proposed  three-mile  crosstown  line.  C.  J.  Franklin.  Port- 
land,  is  Supt.   Ry.   Dept. 

Los  Anecles,  Calif.—  The  Los  Angeles  Ry.  Co.  is  making 
preliminary  arrangements  for  the  extension  of  its  54th  St. 
line  to  the  western  city  limits  and  its  10th  St.  line  to  a 
point  near  the  city  limiis.  C.  A.  Henderson.  Los  Angeles,  is 
Asst.    Gen.    Mgr.    and    Pur.    Agt. 

4iSan   Francisco,  Calif. — We    are   officially  advised   that   the 


itiiiird  of  Public  Works  has  received  bids  for  the  extension 
■  ■r  the  municipal  idectrlc  railway  from  33rd  Ave.  to  the  ocean 
Inach  as  folliiwH:  T.  H.  Mullln,  $35,il00:  Mahoney  Bros., 
$44,710;  Contra  CoHta  Construction  Co.,  »53,880;  Grant  Smith 
*  Co..  J77,7fiO:  Central  California  Construction  Co.,  $47,540; 
F.  ROLANDI.  MS. 295  (awarded  contract);  F.  K.  Hllmer,  $3!!,- 
340;  Healy,  Tlbbltts  o.,  $34,450;  Gorrlll  Bros.,  $51,187.  F.  J. 
Churchill    Is   Secy,    of    the    Bd.      Noted    Apr.    10. 

Rdmonton,  Altn. — The  City  Council  has  granted  a  friiri- 
chise  to  the  Edmonton  Interurban  Ry.  Co.  to  construct  and 
operate    a    10-miie    line    in    I'Mmonton. 

+  SaMkato»n,  Snxk — The  contract  for  the  construction  <if  a 
municipal  ileetric  railway  on  Eighth  St.  has  been  awarded  by 
the  City  Council  to  the  SASKATOON  &  SUTHERLAND  CON- 
TRACTING   CO.,    Saskatoon. 

M<;iIT,   IIK.VT   AlVD    POWKR 

I.neonln.N.II.— Plans    are    being    considered    by    the 


the    extension    of    Its    transmin- 
1".    T.    Brocklngton,    Laconta,    is 


conia    (ias    &    Electric 
sion    lines    to    Sanbornton. 
Supt. 

Attleborn,  Mass — The  Attleboro  Steam  &  Electric  Co.  will 
build  an  addition  to  its  boiler  plant,  one  story,  55x80  ft.,  of 
brick  construction,  tar  and  gravel  roof,  to  cost  $15,000.  Edgar 
Tregoning  Is  Mgr. 

•flloNton.  I»laMN.— Th.'  contract  for  the  electric  lighting  and 
powei  K'n.i  :n  iiij;  plant  in  the  City  H.ill  Annex  was  awanled 
to  tie  ltll>i:i;w.\  V  DV.NAMO  &  ENfJINE  CO.,  of  51  State 
St.,  at  $115, 71X.  other  bids  were,  A.  L.  Ide  ,fc  Son,  $14,750;  Ball 
Engine  Co..  $16,704;  Ames  Iron  Works,  $16,950;  Lord  Elec- 
tric   Co.,    $17,250. 

Itenox,  Mass. — The  Town  has  voted  to  grant  a  franchise  to 
the  Lenox  Electric  Co.  to  install  and  operate  a  street-lighting 
system  in  Lenox.  An  underground  wire  system  will  be  in- 
stalled for  about  75  lamps. 

WehMter,  Mass. — The  Webster  &  Southbridge  Gas  &  Elec- 
tric Co.  will  expend  .$16,000  to  improve  the  lighting  system 
according  to  plans  prepared  by  the  Whitall  Engineering  Co., 
Boston,  Mass. 

Providence,  R.  I. — We  are  officially  advised  that  the  Gor- 
ham  Mfg.  Co.  contemplates  the  construction  of  a  gas-producer 
plant  in  connection  with  its  establishment  at  Providence. 
C.    E.    Fairbanks    is    Master    Mech. 

+Providence,  R.  I. — The  contract  for  the  additions  to  the 
Manchester  power  house  of  the  Rhode  Island  Co.  has  been 
awarded  to  WM.  H.  H.VMLYN  it  SONS,  S6  Wcybosset  St.  One 
addition  will  be  35x100  ft.  on  the  north  side,  and  a  second 
72x150  ft.  will  be  erected  on  Eddy  St.  The  latter  will  house 
two  turbines  to  cost  $340,000.  The  additions  will  cost  $740,- 
000.      Noted    Feb.    27. 

Dnnielson,  Conn. — Plans  are  being  considered  by  the  Bur- 
gesses for  the  installation  of  an  ornamental  lighting  system 
throughout    the    borough. 

+Brooklyn.  N.  Y. — We  are  officially  advised  that  the  De- 
partment of  Education,  Park  Ave.  and  59th  St..  Manhattan. 
has  awarded  a  contract  to  JOHN  F.  DALTON.  at  $38,567,  for 
the  installation  of  the  heating  and  ventilating  apparatus  in 
new  Public  School  No.  99,  Brooklyn.  Bids  were  received  on 
Apr.  21. 

New  York,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder. 
Supt.  School  Bldgs..  until  11  a.m..  May  5,  for  the  installation 
of  a  heating  svstem  in  public  school  No.  50.  V'vse  and  I!ryant 
Aves..  Boro.  The  Bronx,  and  altering  and  repairing  the  heat- 
ing systems  in  public  schools  Nos.  1,  20,  62,  120  and  147, 
Boro.   Manhattan. 

New  Y^ork,  N.  Y'. — Bids  will  be  received  by  Henry  S.  Thomp- 
son, Comr.,  W^ater  Supply,  Gas  &  Electricity,  until  2  p.m., 
Mav  9,  for  the  installation  of  electric-light  equipment  in  the 
West  New  Brighton,  Clove,  New  Bulls  Head  and  New  Spring- 
ville  pumping   stations. 

+Seheneetady,  N.  Y'. — Press  reports  are  to  the  effect  thrt 
the  Mohawk  Gas  Co.  has  awarded  a  contract  to  the  BART- 
I.,ETT-HAYWARD  CO.,  Baltimore,  Md.,  for  constructing  a 
2,000.000  cu.ft.  gas  holder  and  another  contract  to  the  ISBELL 
PORTER  CO.,  Newark,  N.  J.,  for  the  construction  of  a  gas- 
generating  plant. 

Pennington,  N.  J. — The  Common  Council  has  granted  the 
New  Jersey  Northern  Gas  Co.  a  franchise  to  install  and 
operate  a  gas  system  here.      J.  A.  Riggin   is  Pres. 

Tnekahoe,  N.  J. — The  Board  of  Public  Utility  Commission- 
ers has  approved  of  an  ordinance  granting  the  Tuckahoe 
Light  &  Fuel  Co.  permission  to  install  new  gas  lines  in  cer- 
tain  portions  of  Cape  May  County. 

Harrisburg,  Penn. — Bids  will  be  received  until  noon.  May 
13,  at  the  office  of  the  Superintendent  of  Public  Grounds  and 
Buildings.  State  Capitol,  for  furnishing  all  engineering  sup- 
plies, light,  heat  and  power  supplies,  etc.,  for  the  year  end- 
ing May   31,   1914.      Samuel   B.    Rambo   is  Supt. 

Roynlton,  Penn. — Bids  will  be  received  by  the  Borough 
Council  until  May  15  for  the  installation  of  a  new  street- 
lighting  system   in  Royalton. 

Charlottesville,  Va. — Plans  are  being  prepared  by  the  Char- 
lottesville &  Albemarle  Ry.  Co.  for  the  construction  <  f  a 
power  plant  near  Charlottesville.  Neff  &  Thompson,  Norfolk, 
Va.,   are   Engrs. 

+Whee|]ng.  ^V.  Va. — The  West  Penn  Water  &  Power  Co. 
has  awarded  the  contract  for  the  construction  of  an  addition 
to  its  power  plant  to  JOHN  F.  GALLAGHER  CO.,  at  about 
$30,000. 

Cherryville,  N.  C. — Plans  are  under  consideration  for  the 
construction  of  a  municipal  electric-light  plant  to  cost, 
$5000. 

Chipley,  Flo. — Rids  will  be  received  bv  A.  A  Myers  Pres 
Chipley  Light  &  Power  Co..  until  2  p  m..  Mav  20.  for  the  con- 
struction of  an  electric-light  plant  and  svstem  at  Chipley  for 
the  company.  Plans  and  specifications  are  on  file  at  the  bflfice 
of  the  Solomon-Norcross  Co.,  Engrs.,  Candler  Bldg.,  Atlanta. 
Ga. 

Jacksonville,  Fla — The  Pablo  Pier  Investment  Co  is  nre- 
paring  plans  for  the  construction  of  an  electric-light  plant 
at  Jacksonville.     Marcus  Conant   is  Pres. 
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+l<atayettr.  La. — The  contract  for  the  improvement  of  the 
electric-light  and  water  plant  at  Lafayette  has  been  awarded 
bv  the  Citv  Council  to  AXDERSOX  &  OFFUTT.  New  Orleans, 
La.,   at  $24,675.      Noted  Jan.   30. 

Harrodsburg.  Ky. — Plans  are  being  considered  for  the  im- 
provement of  the  municipal  electric-light  n'ant  at  Harrods- 
burg. 

Cinelnnall,  Ohio — According  to  press  reports  plans  are  be- 
ing prepared  for  the  construction  of  a  new  gas  generating 
plant  for  the  Union  Gas  &  Electric  Co.  Estimated  cost,  from 
$3,000,000  to  $4,000,000.  E.  W.  McClintock,  Cincinnati,  is  Ch. 
Engr. 

CniumbuK.  Ohio — Bids  will  be  received  by  the  Board  of 
Trustees  of  the  Ohio  State  University,  until  May  12  for  ad- 
ditional equipment  for  the  power  plant  in  connection  with 
the    institution.      Carl    E.    Steeb    is   Secy,    of   the    Bd. 

Dplinnce.  Ohlc^ — The  Auglaise  Power  Co..  located  two  miles 
south  of  this  city,  has  decided  to  build  a  322-ft.  solid  con- 
crete extension  to  its  dam,  which  makes  the  total  length  of 
the  structure  792  ft.     B.  A.  Sloan,  Defiance,  is  Supt. 

Loudonvllle,  Ohio — Bids  will  be  received  by  the  city  until 
May  7  for  improving  the  municipal  electric-light  and  water 
plant.  The  Capitol  Engineering  Co.,  Union  National  Bank 
Eldg.,    Columbus,    Ohio,    is   Consult.    Engr. 

+  Pnt-tn-Bar,  Ohio — The  Put-in-Bav  Improvement  Co.  has 
awarded  a  contract  to  F.VIRBANKS.  MORSE  «:  CO..  Cleve- 
land. Ohio,  for  the  installation  of  equipment  in  its  new  power 
plant.  A  contract  was  awarded  to  the  ELECTRIC  EQUIP- 
MENT CO..  Sandusky,  Ohio,  for  the  wiring  and  erection  of 
poles.       Estimated    cost    of    the     project    $15,000. 

VanburpD,  Ohio — The  Village  Council  has  accepted  the 
proposition  of  the  North  Baltimore  Service  Co.  to  install  an 
electric  street-lighting  system   in  Vanburen. 

Readine,  Mlvh. — Bids  will  be  received  until  May  20  for 
the  construction  of  a  new  power  plant  and  the  installation  of 
additional  equipment.  Edgar  G.  Doud  is  Village  Clk.  and 
B.   K.  Goodman  is  Ch.  Engr.     Noted  Apr.  3. 

Chicaeo,  in. — The  installation  of  an  ornamental  lighting 
system  on  State  St.  ;s  contemplated.  About  200  lamps  will 
be    required.      Ra.v    Palmer    is    City    Elecn. 

HooprHtan.  III. — Plans  are  being  considered  by  the  Hoopes- 
ton  Gas  &  Electric  Co.  for  the  extension  of  its  transmission 
line  from  Hoopeston  to  Ambia,  Ind.  R.  D.  Jennison,  Hoopes- 
ton,    is  Gen.    Mgr. 

JackHonville.  III. — The  proposition  to  issue  $50,000  of  bonds 
for  the  improvement  of  the  municipal  electric-light  plant 
was   defeated   at   a    recent   election.      Noted    Feb.    27. 

Wamaw,  III. — The  local  electric-light  plant  has  been  pur- 
chased b.v  the  .Stone  &  Webster  Engineering  Corporation, 
Boston.  Mass.  An  expenditure  of  $20,000  for  improvements 
is  contemplated  b.v  the  new  owner.  It  is  planned  to  build 
a  substation  to  cost  $5500  and  install  an  ornamental  street- 
lighting  system   in  the  business  district. 

.IntlKo.  Win. — The  Common  Council  is  agitating  a  central 
steam-heating  plant  for  the  high  school  and  another  school 
building.  A  boiler  room  and  fuel  room,  with  heating  and 
ventilation  system  Including  a  return  vacuum  pump  and  air 
ejector,  heat  regulation  system,  repair  work  and  additional 
flues   will    cost    $13,800    according   to    plans    by    W.    T.    Liebert. 

Fond  da  I.ac,  Win. — The  Common  Council  has  accepted 
the  proposition  of  the  Eastern  Wisconsin  Ry.  &  Light  Co.  to 
install    an    ornamental    street-lighting    system. 

CJreen  Lafcr,  WIh. — Bids  are  being  received  by  J.  R.  Stew- 
art. Ripon.  WKs.,  who  was  recentl.v  granted  a  franchise  to 
construct  and  operate  an  electrlc-llght  plant  at  Green  Lake, 
for    the   proposed    plant. 

I>nnp  Rnpk.  Win. — The  proposition  to  Issue  $5000  of  bonds 
for  the  construction  of  a  municipal  electric-light  plant  car- 
ried at  a  recent   election. 

Cedar  Falls,  Iowa — Plans  are  being  prepared  bv  the  City 
Engineer  for  the  ronstructlon  of  a  municipal  electric-light 
plant    to    cost    $50,000. 

Cnmhrrland,  Iowa — The  citizens  are  considering  plans  for 
the    Installation    of  an    electrlc-llght   system   In   Cumberland. 

DrSutn,  Iniva — Plans  are  being  prepared  for  the  Installa- 
tion   of    an    electrU-llghtlng    system    In    Di-Soto. 

Humboldt.  loMa — The  installation  of  an  ornamental  street- 
lighting  syHtim  in  the  business  district  Is  under  considera- 
tion. 

Van  .Mrfrr.  Iowa— Th 
Hitl'in  I'l  iHHue  bonds  for 
trk-llght   plant. 

+  Whillnic,  Iowa — We  arc  ofllclally  advised  that  the  con- 
tract for  the  construction  of  an  eledrlc-llght  plant  at 
Whiting  has  been  awarded  to  the  ALAMO  ENGINE  &  SUP- 
PLY CO.,  Omaha.  Neb.  Estimated  cost.  $10,000.  Noted 
Apr.    17. 

Ilardwirk,  Minn. — Bids  are  being  received  by  the  Village 
Council    for    the    Installation    of   an    electrlc-llght    plant. 

Krnvlilr,  Minn. —  A  franchise  has  been  Kranted  to  the  Let- 
hert  Klectrlc  <'o.,  of  St.  Paul,  to  construct  and  operate  an 
electrlc-llght    plant    In    Renville. 

Ilraltir.  Kan.- — Plans  are  being  prepared  for  the  recon- 
struction of  the  loral  electrlc-llglit  plant  which  was  recently 
destroyed    by    Are.      Harry   U.   Ilockman   Is  owner. 

Kanaaa  i'Uj,  Kan. — The  propoHltlon  to  Issue  $150,000  of 
bonds  for  Improving  the  munlelpiil  elertrlc-Ilght  plant  la 
under  consideration.      W.   M.    Ilarkley    la  City    Engr. 

Mrott,   Kan. — See    Item    under    Water   Supply — Irrigation. 

Oxford,  Srh.  —  BldM  will  be  received  by  the  P.onrd  of  Vil- 
lage TrusteeH  until  May  9  for  the  construction  of  a  municipal 
electrlr-llght  plant.  Ksllmat'd  cost,  $10,000.  Plans  and  snecl- 
ncallons  lire  on  (lie  at  the  olllce  iit  W.  T.  Pettygrove.  Village 
Clk. 

•ttrlnanrr,  ^rh. —  Bonds  for  $7000  have  been  voted  for  the 
construction  of  a  municipal  electrlc-llKht  plant  ut  Slelaauer, 


Izens  are  considering   th-    propo- 
constructlon  of  u  municipal  elec- 


AVestern.  Xeb. — Plans  are  being  considered  for  the  con- 
struction   of    an    electric-light    plant    at    Western. 

Armour,  S.  D. — Bonds  for  $15,000  have  been  voted  for  the 
construction   of  a   municipal   electric-light   system   at   Armour. 

Frankfort,  S.  D. — Plans  are  being  prepared  tor  the  in- 
stallation   of   an    electric-lighting    system    in    Frankfort. 

Tripp,    s.    D The    local    electric-light    plant    and    system 

has  been  purchased  by  Vetter  Bros.  The  new  owners  con- 
template   extensions   and    improvements. 

.Mhany.  Mo. — The  proposition  to  issue  $19,000  of  bonds  for 
the  construction  of  a  municipal  electric-light  plant  is  under 
consideration. 

.-Vlice,  Tex. — W.  Mc.\shan,  of  Houston  who  recently  pur- 
chased the  electric-light  plant  and  ice  factory  here  will 
make   enlargements  and  other   improvements   to   the   property. 

Bnrnet,  Tex, — The  Commercial  Club  of  Burnet  is  promot- 
ing tile  construction  of  an  electric-light  and  power  plant. 

Humble,  Tex. — The  municipal  water  and  light  plant  which 
■n'as   recently  destroyed  by  fire  will    be  rebuilt. 

MLxslon,  Tex. — See  item  under  Water  Supply — Irriga- 
tion. 

+3Iount  Pleasant,  I'tah — The  contract  foa  the  construc- 
tion of  a  municipal  electric-light  plant  has  been  awarded  to 
LYM.^N  &  SAMUELS,  Salt  Lake  City,  Utah,  at  $25,312.  Other 
bids  were.  L.vnch  Cannon  Engineering  Co.,  Salt  Lake  Citv, 
$30,000:  Capital  Electric  Co.,  Salt  Lake,  $29,985:  R.  S.  Lund. 
Salt  Lake  City,  $28,501:  Owen  H.  Gray  &  Co..  Salt  Lake  City, 
$27,645:  C.  E.  Sandstrom  &  B.  R.  Hansen,  Mt.  Pleasant, 
$26,24S. 

Virginia  City,  Nev. — The  United  Comstock  Pumping  Asso- 
ciation is  preparing  to  install  a  power  plant  to  furnish  elec- 
tric power  to  operate  the  machinery  in  the  deep  mines  of 
the  Comstock.  A.  M.  Welsh,  is  Supt.  and  Engr.  A.  F.  Cof- 
fin is   Pres. 

.\lhnmbra,  Calif. — Bids  will  be  received  by  the  City  Trus- 
tees until  9  a.m..  Mav  3.  for  installing  an  ornamental  lighting 
system  on  Commonwealth  Ave.     O.  M.  Calk  is  City  Clk. 

Cloverdale,  Calif. — The  California  Telephone  &  Light  Co. 
contemplates  purchasing  the  Cloverdale  Li.i?ht  &  Power  Co.. 
and   will   spend    $17,000    for    improvements. 

+L.onB  Beach,  Calif. — The  Southern  California  Edison  Co. 
has  awarded  the  contract  to  the  F.  O.  ENGSTROM  CO.  Fifth 
and  Seaton  Sts.,  Los  Angeles,  for  the  construction  of  the 
foundations  for  the  boiler  and  generator  buildings  and  for 
16   boilers   at    its   steam   plant    here. 

•M.OH  .Vngeies,  Calif. — The  Los  Angeles  Gas  &  Electric 
Corporation  has  awarded  the  contract  to  C.  H.  WHEELER 
MFG.  CO.  Philadelphia.  Penn.,  for  the  construction  of  a  steel 
cooling   tower   30x65x34    ft.   at    its    plant   here,   at    $16,900. 

San  Praneisoo,  Calif. — Temporary  lighting,  wiring  and  fix- 
tures will  be  installed  during  the  Portola  festival  celebra- 
tion next  October,  the  cost  to  be  about  $30,000.  Otto  F. 
Schiller,    is    Engr.    for    the    Portola    Festival    Com. 

Santn  Monica,  Cnllf.— Plans  are  being  prepared  for  the  in- 
stallation of  an  ornamental  street-lighting  system  on  San 
Vincente   Boulevard.      Estimated   cost,    $5000. 

+MontrenI,  Que. — The  Cedar  Rapids  Power  &  Mfg.  Co.,  a 
subsidiary  of  thi-  Montreal  Light.  Heat  &  Power  Co..  has 
awarded  a  contract  to  FRASER.  BRACE  &  CO..  1328  Broad- 
way. New  York,  N.  Y.,  to  install  100,000-hp.  in  connection  with 
its  hydro-electric  development  at  Cedar  Rapids,  near  Mon- 
treal. 

Hamilton,  Ont. — E.  I.  Sifton,  Elec.  Engr.,  Hamilton,  is  pre- 
paring plans  for  a  new  substation.  Work  will  start  shortly 
and   new   machinery  will    be    Installed. 

liRIIKiKS 

Vnrmnnth,     Mann Bids    will     be     received     by     the    County 

Commissioners  of  Barnstable  County.  Barnstable.  Mass.. 
until  May  11  (readvertisement),  for  the  constr'ietion  of  a 
reinforced-concrete  girder  bridge  between  Yarmouth  and 
Dennis.  Mass.  The  estimated  cost  Is  $15,000,  F.  C.  Wales, 
1150  Tremont  Bldg..  Boston.  Is  the  Engr.    Noted  Feb.  20. 

♦  New  Rrunswirk,  N.  J. — The  contract  for  the  construc- 
tion of  a  reinforced  concrete  bridge  at  South  Bound  Brook, 
has  been  awarded  to  the  FERRO  CONCRETE  CO.,  Harris- 
burg.  Penn..  at  $6S95.  Other  bidders  were:  Arthur  Smith, 
rialnfield,  $7223;  F.  W.  Schlvers,  Jr.  Co.,  New  A'ork.  N.  Y.. 
$7432;  McGovern  &  Mevers.  New  Brunswick.  .NS405;  Abraham 
Jehn.    New    Brunswick.    $74,88;    O.    P.    Steelt,    Mllltown,    JS494. 

Patrrson,  N.  J. — The  Board  of  Chosen  Frei'holders  has  ap- 
proved plans  submitted  by  the  Delaware.  Lackawanna  & 
Western  R.R.  Co..  for  five  new  overhead  railroad  bridges,  to 
be  used  In  eliminating  grade  crossings  at  Union  Ave  ,  Ungac, 
Mountalnvlew  Station,  the  Newark  and  Ponipton  Turnpike 
over  the  Morris  Canal,   and   on   the   Ratzer   Road. 

River  KdKP,  N.  J. — Bids  will  be  received  bv  the  Board 
of  Freeholders  at  the  Court  House,  until  J  p.m..  May  9. 
for  the  construction  of  a  new  bridge  at  River  Kdge.  Tha 
estlmali'd   cost    Is   $12,000.      Noted   Nov.    28.    1912. 

'ATnmM  RIvrr,  N.  J. — Bids  will  be  received  nt  the  oftlce 
of  Arthur  C.  King,  Engr.  In  Charge,  Toms  River,  until  May 
17.  for  the  construction  of  a  road  iiridge  acioss  Barnegat 
Hay  from  Island  Helgh's  to  Sea  Side  Park.  Thi'  proposed 
brldgi-  win  consist  of  7212  ft.  of  timber  trestle,  24  ft.  wide 
and  3150  ft.  of  earth  1111.  24  ft.  wide,  bulkheaded.  Plans 
and  speilflcatlons  are  on  file  at  the  ofllce  of  the  Engr.  In 
charge.      Noted    Apr.    10. 

+PittHhurKb,  Penn. — We  are  ofllrlnllv  advised  that  the  con- 
tract for  thi-  construction  of  bridges  No.  6.  over  Plum  Creek. 
No.  5,  over  Little  Bull  Creek,  No.  4.  over  Robinson's  Run 
(North  Branch),  and  No.  1  over  Griffey's  Run.  has  been 
awarded  to  C.  M.  DRIVER.  3452  P.tteyavllte  Ave.,  N.  S..  Pitts- 
burgh: and  the  contract  for  the  construction  of  lirldge  No.  7. 
over  Plum  Creek,  has  been  awarded  to  J.  L.  POLT.  597  North 
Bellellild  Ave,  Pittsburgh.  R.  J.  Cunningham  la  the  County 
Controll.r.      Noted    Apr.    17. 

APittKbnrich,  Prnn.-HldH  will  be  received  at  the  otllce 
of    the    City    Controller,    Municipal    Hull,    until    10    a.m..    May 
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n"     WoruL.  'u2    Ull\';.,"'BidK        '''■'"^"■''"*''-    Director    of    Pub- 
+  l{r.vn»l<li.vtlli-.     IViin.— The     contract     for     the     construe- 

K.Ulsuay     Viaduct    above    the    founllail^,    levlV  "ac  wcl    L      o 

c^.^t'T/?&n^:ie^-^^^l^u^;!li;v.;r^o?^,!^-c^tt^^^ 

Sulphur  springs.     John   E.   Doufrher  is  the  County   Hoid   EniV: 

\en'iniin.  On — Bids  will  be  received  bv  the  \'iaA<„-i  i-r..., 
rmttee  of  the  City  Council  of  Newman  ^nUl  nm,n  May'V 
n?  ,?!^^/''''''^""'  "'.,2\P„f'-  °f  timber  approaches  and  240  ft 
of     reinforced,     earth-filled     approaches     to     the     nronoqed     T  i,' 

M^"^27.^^'-  '"■'''-''■  •=•  ^-  ^""^'^  '-^^he  CUy  ''cfir' Noted 
.\kr«n.  Ohio — We  are  omcially  advised  th  vt  no  bids  were 
received  for  the  construction  of  the  North  ilowaid  St  bHd^e 
extension,  on  Apr.  14.  and  the  work  will  be  r-ulv,.r  iwT 
The  estimated  cost  is  $78,000.  C.  B  Bi^w-r  is  Co  ntv  rVu' 
Noted'' Apr.'"  f,.^^'='t-"   CO..   Cleveland.    Ohi^   is   Con."uU.'\:;r^r: 

+  Clnc'lnnatl.  Ohio — We  are  officially  advised  that  the 
contract  f,.r  the  construction  of  a  concrete  culvert  on  Phaw- 
w.i^deS'  uf 'TFTER''pR''.'l''^^"-rS?,'"'Ji^'^  Township,  'has  '"Icn 
Alb^'i-r  Re',"nh'ard';''?s  Co:^^,•y"cl^."•  N°otTd'"'Ap°r''1:  ^'  *''•'"■ 
Clevelnnd.  Ohio — Bids  will  be  received  bv  the  Board  of 
Commiss  oners  of  Cuyahoga  County,  until  11  a  m  llav^S  fSr 
*^V?,/'^'i^*''",'^"°".  °f  ^''■'^^''  -^O'-'^  P*"'-  ■•epor  s  Noi.  310S  3109 
3110.  according  to  specifications  on   file  at    the  offlie  of  Frank 

Cik  '•   '^°""'^'  ^"''''      ^°^'^  ^-  Gold'-nbogln"  the  County 

Columbus.  Ohio — Bids  will  be  received  bvthe  County  Com- 
missioners of  Franklin  County  until  May  23.  for  bridge  woTk 
according  to  Engineers  Estimates  No.  480.  190  491  492  and 
493.  Plans  and  specifications  are  on  file  at  the  oflice  of  tr 
M.   Sayre.   County   Audr..   Columbus.  ^^   °^   ^• 

McCounellHVille.  Ohio— Bids  will  be  received  bv  the  Board 
°lJ^°J""'}^^^ope,s  of  Morgan  County  until  1  p.m.  May  12  for 
the    repair    of    the    Muskingum    River    Bridge    at    Malta     and 

at''the"office'"of''jT°P^!y?  '°  Pj?"'^  ^^  ^Pecifi^Itions'Sn  me 
at  ine  omce  of  J.  E.  Patterson,  County  Audi-..  McConnellsville. 

New  Philadrliihin.  Ohio— Bids  will  be  received  by  the  Com- 
^  uc'tTon' of"^  new'^t'^"/?  •'^°""«>-  ""'■'  M'^^-  26  foV  the  coTi- 
New  Pl"ladelDhia  I,  ^-'iu^u  °^'"'; '^e  Tuscarawas  River  in 
ft  lone  W  n  «h'.,,»  ■  .  "  ^^''  ^  three-span  structure,  372 
II.   long.      \\  .  c.  Shott   IS  the  County  Audr. 

accoid.ng  o  Plans  and  suecilications  on  file  at  the  office  of 
v> .    «.,.    bnott.    Lounty    Auditor. 

SpriUKHelfl.  Ohio— The  Countv  Commissioners  of  Clark 
County  plan  to  rebuild  20  bridges  which  w°redama"-edbv 
is   Coun'ty'  Su  °v  '^'''   estimated   cost   is   SsIoOO.      G"^f  Nett's 

Preliminary  plans  and  specifications  will  soon  b"  prepared 
for  rebuilding  the  bridge  at  BechMe  Ave.  The  abutments 
and  superstructure  will  be  of  reinforced  concrot-  M  J 
Wks"    '^   *"''^'   ^"^''■'   '*"^'    ^-    ^-   Segments   is   Clk.   Dept.    Pub.' 

r.^,'"'*',''",,"''""'''  •»<1-— T'less  reports  state  that  the  County 
Council  has  authorized  a  bond  issue  for  $50,000  for  the 
construction  of  bridges  over  the  White  River,  one  at  Wash- 
ington St.  and  the  other  at  West  New  York  St..  and  for 
the    repair    of    other    bridges. 

boennxport.  Inil.— The  County  Council  of  Cass  Countv  has 
^h?.''HP=i-"'"'l*n"'\""'  l""  ""■  purpose  of  building  bridges  at 
Ihird   St.   and   Burlington   Ave. 

+  l'rliunn.  111.— The  County  Board  of  Supervisors.  Urbana 
nas  awarded  the  contract  for  the  construction  of  a  high- 
nf^ViJ}^"-,?,''''",^^  'i'*^  Sangamon  River  about  1%  miles  soSth 
111  ■?,  V'i-i  llh  to  the  GOGGIN  CONSTRUCTION  CO..  Areola. 
111.,    at    ?11.0S3.      Notea    Apr.    3. 

Avet^RHrt""*'*';'  ^V,?-~"J';''  <^o,nt>act  for  repairs  to  the  Grand 
th^ ' r  1^''%'? ^X^-LT^" T^l'i^^^''''.  ^'''''■"  "^^s  been  awarded  to 
SMfilf  ^  n^^A^'^^^  DREDGE  &  DOCK  CO..  Milwaukee,  at 
*Jb93.      E.   G.   Simmons  is  Comr.    Pub.   Wks.      Noted   Apr.   24. 

l>i  iJ'Vr""  F,"""-  ^^■''' — 1'b>'  Board  of  Supervisors  is  receiving 
Hilt,-  F..Vrp''°"''':;"''4'°".  °f  "^  """^  concrete  bridge  on  th? 
HaX,.  Falls-Prescott  Road,  to  replace  the  structur?  recently 
damaged   by  the   floods.      The   estimated   cost   is   J12,000 

^u-^^H^?/"?"'  »■'«•— The  lowest  bid  submitted  for  the  con- 
f,f  ?h  V^•"^^  "t?;  ''''■^'  bridge  at  New  Jersey  Ave.,  was  that 
of  the  ^^  orden-AUen  Co..  Milwaukee,  at  $22,500  C  N  Rohv- 
is   the   City   Bngr.      Noted   Oct.   17,    1912.  °°^ 

Des    Molufs.    Iowa- The    City    Council    has    authorized    the 


iJiinini  pi.iH.      iioiace  .SUHong  iM  the  Clly  Clk 

al.ut^$l«,00„.  G.^-l^.'^'i..!i;i.'^i^'-''rthV\-oL'n?r'c.'k"""j}ot^.l 
AlvanNnx  <i«y,  Knn — Bids  will  be  received  hv  th-  »,.„.  i 
.ni '  'm?  .■^' ,  9^";;"l^;"'";"V"     ?r     WyanJ^fte'  Cou'^r,y*''S„t'ir   n 

^^•"Ko'^'•hrldge''ov.■''     r/7<anSlr;"R'?v.t''''.'!'"^   th/ Ar«ent,n,. 

eo";'ib,'"\^r,L"n?y""^^k.  -'     ""•    ""    t"he"Xe   "o7TJL"n1t  S°.  "i'.l.'l- 

a   l*^gT*  o'n'FouVtVsTTia;   b:.e'n''"„l  '"l  Ji""^'  ^°J'-fuctlon   of 

rei,fi";;v."^To-ncT:Tr;^Xg;'""^;;'^1a,?'jiX,'^''"4r"^''''" »'  - 
^A\5/;^^i-cg^l/''Vi■^3.!r^'•■^oS' { f  1---' ^b-wa: 

^^^J^^■c5^l:H'••^S::^^!l:''i^s"-^.^o^ 

newt'*,"i:idi?rX?\"h7N;rrth""conchn'°';,f''''  -°"»tructlon  of  a 
Noted  Apr.  3.  '  "    '"'ott,    Kan.,    at    $46.8SS. 

which  places  the  cost  of  the  oroDos.  H  iJ«oifl'„  u^  S"^  '  ">•  ^^°- 
across  the  Columbia  River  at  $1  161  Oon  Th  "''•'.bw''>-  Bridge, 
main  channel  will  be  3440  ft  lone-  ilv.;  The  bridge  over  the 
10-ft.  roadways  for  slower  trifflc^ndLi^",  V,"'  '^2""-  '"'O 
street  cars  and  faster  tr.afflc      Noted   Feb    20  ■""''dway   for 

Con?u'rtrng"En7r''-  has  been°",^tih,"'^'  t""'^'  ''""'and.  Ore.. 
the  construction  of  a  number  of  refnfoV'J..r^P''''''  P'«"«  '»'• 
over   the   North    Mill    c:^.u'''^'H°c''^l\lr,:^^%^\Z'^^^^^^^ 

a  n?rri"d'|e?c'r'^-s7Tre  ^lir^^^^'^^l^'l^  ^'^'^  or.ct 
tlLro""'"*^   *'"^   "^^  ^»^'«   hiyS;"a'°.   ^;V  e^'tirtirc'cl^t  ^s 

^i"ri:l.-br!'d'y^^  ^  Lt^o°n  ^L^T^I^'^^^ 
Lamanda   Park   District,      H.    J.   I.eiande   is    thJ^  County   Ok  ''"' 

It  will  be  of  reinforced  concrete    ind    wmhr,^Li  ?  '''"''■  S'^'"^' 

i?n-  ii°^hrcoj;!\!.  ^yr'£ti\H^r-»  ^^  "t 

«.^    Bids    will    soon    be    asked.      J.    W.    ShepparJ  °s    the    Town 

r>io?'''"*Sf*"'  ^-S — '^]"^  Dominion  of  Public  Works  contem- 
son   St.         ^'■^'^"°"   °f  a  200   ft.  span   bascule  bridge  at  John- 

WATER    SIPPLY — IRRIC;.\TIOX 

+  Bo.stoii.  Maxs.- The  contract  for  relaying  5350  lin  ft  r,f 
12-,n.  water  p  pe  in  West  River  and  ReadviH?  St  Hvde  Pai  k 
District,  has  been  awarded  to  .ANTHONY  R  i  Riip^v  t  rCi  . 
$5345.  Other  bids  were:  M.  Di  SistG  &  cl  $My  J  -^V^p,'?' 
guson.  5S70:  M.  DeMatteo.  $626S:  Thomas  Bii  r  ke  *  -  - -in  •'  t  J" 
T.^^Shea.   Jr..   $8485.      L.  K.  Rourke   is' Comr.''pib.'•^^^ic;'"•N'o';ed 

ro,    .MasH. — We    are    officially     advised      that 

■       „•    ,,    o'"'"'?    V""'    1    Pt"-    May    12.    for   lay  ng   wattJ 

mains    in    High    St..    Lake    Ave..    Try    St..    Peck    St      RiUnlT^? 

Lafayette  St.      William   Plattner  is   Engr.  Kalph    St.. 

„„+,?'*'■•''*■"•  .f«nn-— Contracts  for  three  sections  of  the  nro- 
posed  reservoir  and  pipe  line  for  the  new  Broad  Brook  wSter 
system,    bids   for   which    were    received    by   flie    Board    of   CnnI 


tract    and    Supply.    March    25.    have    ueen    awar 
tor  the  dam  and  highway  work  are  still  undei 


the   Board   of  Con- 
arded.      The    bi.ls 


54 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.  69,  Xo.  18 


rap.  (c)  building  a  distributing  reservoir  on  Johnson's  hill, 
Meriden,  involving  17,000  cu.vd.  excavation,  5000  cu.yd.  con- 
crete, 7000  bbl.  Portland  cement.  84,000  lb.  steel  for  rein- 
forcement, 250  ft.  15-in.  vitrified  tile  pipe.,  1700  lin.ft.  wire 
fencing.  85  ft.  pipe  railing  and  all  work  in  connection  with 
building  the  gate  house,  (d)  Laying  a  c.-i.  water  main  from 
proposed  Broad  Brook  dam  in  Cheshire  to  Broad  and  Main 
Sts..  Meriden.  involving  9500  ft.  30-in.  main,  11,500  lin.ft.  24- 
in.  main  and  3000  lin.ft.  20-in.  main,  2000  cu.yd.  rock  excava- 
tion, 10  cu.yd.  concrete  and  10  manholes.  The  bids  were  as 
follows:  R.  H.  Newell  Co.,  Uxbridge,  Mass.  (a)  $78,991,  (b) 
$75,S50.  Nathan  S.  Brock,  14  Walnut  St..  Boston,  Mass.,  (a) 
$70,255,  (b)  $76,500,  (c)  $54,921.  Petrossi  Bros.,  39  Wood- 
bridge  St.,  Hartford,  Conn.,  (a)  $104,839.  Pierson  Engineer- 
ing &  Construction  Co..  Hartford,  Conn.,  (a)  $59,684,  (b) 
$73,000,  (c)  $49(964,  (d)  $43,240.  Ward  &  Tully,  Inc.,  Browns 
Station,  New  York,  (a)  $83,864.  The  Cooperative  Engineer- 
ing &  Contracting  Co.,  Park  Row  Bldg.,  New  Tork,  (a)  $70.- 
293,  (c)  $56,528.  The  Amanna  &  Patrizio  Co.,  2254  Bostord 
Ave.,  New  Tork,  (a)  $59,968,  (c)  $53,035.  Lathrop  &  t^hea 
Co..  New  Haven,  Conn.,  (a)  $77,622.25,  (b)  $72,750.  (c)  $73.- 
533.75  (d)  $45,455.  Briggs  Engineering  &  Construction  Co., 
75  Westminister  St.,  Providence,  R.  I.,  (a)  $81,693,  (c)  $65,- 
181.  Joseph  S.  Barbai«,  90  Franklin  St.,  Waterbury,  Conn,, 
(a)  $93,112.  Concrete  &  Foundation  Co.,  104  West  42nd  St., 
New  York,  (a)  $98,816,  (c)  $84,320.  C.  W.  BLAKESLEE  & 
SONS.  58  Waverlv  St.,  New  Haven,  Conn.,  (a)  $73,089,  (b) 
$58,020.  fc)  $59,804,  (d)  $52,115  (awarded  contract)  for  the 
Daniel  O'ConnelTs  Sons,  Holvoke,  Mass.,  (a)  $70,402,  (c)  $53,- 
423.  Petrossi  Co..  Inc.,  284  Asvlum  St.,  Hartford,  Conn.,  (a) 
$95,166,  (c)  $64,046.  Sperry  Engineering  Co.,  82  Church  St., 
New  Haven,  Conn.,  (a)  $62,769,  (c)  $59,854.  Lawrence  & 
Gaynor,  Bridgeport,  Conn.,  (a)  $80,828,  (c)  $66,333.  Clifford 
Construction  Co..  335  Fulton  St.,  Jamaica,  N.  Y..  (c)  $49,382. 
Angelo  Conti.  60  Temple  St.,  Hartford,  Conn.,  (c)  $97,387, 
(d)  $53,885.  Edward  T.  Egleston,  Yonkers,  N.  Y..  (c)  $46,036. 
SMITH  BROS..  Pelham.  N.  Y.,  (c)  $45,824,  (d)  $37,805 
(awarded  both  contracts)  Donato  Cuozzo,  21  Park  Row,  New 
York,  (c)  $64,267.  Frazer  &  Burchenal.  1  Madison  Ave., 
New  York,  (c)  $49,886.  Charles  H.  Slocomb  &  Co.,  Hartford, 
Conn.,  (c)  $72,845,  (d)  $66,725.  Sompson  Bros.  Corp.,  166 
Devonshire  St.,  Boston,  Mass.,  (c)  $56,835.  Silvestro  Berard- 
Ino  &  Angelo,  19  Dartmouth  St.,  Hartford,  Conn.,  (c)  $110.- 
135.  Joseph  Long  &  Co.,  Leomister,  Mass.,  (c)  $53,791,  (d) 
$56,965.  Micha.l  Little  &  Co.,  Leomister.  Mass..  (b)  $100,0011. 
Pramingham  Contracting  Co.,  South  Framingham.  Mass..  (b) 
$73,940,  Edward  B.  Robert,  519  Park  Ave.,  Auburn,  R.  I.,  (d) 
$55,070.  Sllvestri  Berardino,  Henrv  M.  Berardino,  James 
Angelo,  19  Dartmouth  St.,  Hartford,  Conn.,  (d)  $59,600. 
Frederick  M.  Lewis,  411  Manhattan  Ave..  New  York,  (d) 
$35,950.  F.  B.  &  W.  H.  ONVil.  324  Maple  Ave.,  Hartford, 
Conn.,  (d)  $51,230.  Antonio  Lambo  &  Co..  Waterbury.  Conn., 
(d)  $42,100.  Harrison  &  Craig,  837  Broad  St..  Newark,  N.  J., 
(d)  $41,455.  E.  J.  Orton  Co.,  110  Meigs  Bldg..  Bridgeport, 
Conn.,  (a)  $88,255.  I^eonard  Suzlo  &  P.  Arrigonl  &  Bro.. 
Meriden,  Conn.,  (a)  $63,328,  (b)  $140,750.  (c)  $57,992,  Noted 
Mar,    6, 

New  Canaan,  Conn. — Plans  are  being  prepared  for  the 
construction  of  a  filtration  plant  for  the  New  Canaan  Water 
Co.  Albert  B.  Hill,  100  Crown  St,  New  Haven.  Conn,,  is 
Engr. 

-A+JarnvHton-n.  X.  Y. — The  contract  to  furnish  the  6,000- 
OOO-gal.  reciprocating  pumping  engine  was  awarded  by  the 
Water  Commissioners,  Apr.  10,  to  the  EPPING  CARPENTER 
CO.,  Pittsburgh,  Penn,,  at  $18,980.  Bids  were  opened  Feb. 
17.      Noted    Feb.    27. 

Lockport,  N,  Y. — The  Common  Council  contemplates  an 
expenditure  of  $20,000  for  laying  a  feed  main  to  carry  water 
from  the  standpipe  at  South  Transit  and  Summit  Sts,.  for 
distribution   to  consumers. 

New  York.  N.  Y. — We  are  offlclally  advised  that  bids  were 
received  by  Henry  S.  Thompson,  Comr.  Water  Supply,  Gas  and 
Electricity,  Apr.  21,  as  follows:  Section  1.  for  furnishing,  de- 
livering and  laying  high-pressure  fire  service  mains  and  ap- 
purtenances In  24th,  25th,  26th,  27th,  28th,  29th,  30th,  31st,  33d 
and  34th  Sts.,  and  in  Madison,  Fifth,  Sixth,  Seventh,  Elsihth. 
Ninth,  Tenth,  11th.  12th  and  13th  Aves:  Beaver  Engineering  & 
Contracting  Co.,  182  Uroadwav,  $814,342;  Conners  Bros.  Co.,  17 
W>-st  42d  St.,  $824,434;  Mulcahv  &  Williams,  168  Miidlsnn  Ave,. 
$754  397;  Joseph  T.  B.  La  Marsh,  487  Pearl  St.,  $1,105,262;  Sor- 
acl  Contracting  Co..  170  Broadway,  $763,154;  Louis  D.  Gregory. 
$962  151:  A.  L.  Guldone  &  Co..  Inc.,  131  East  23d  St.,  $979,200; 
Joseph  Burns.  147  East  125th  St..  $1,158,198.  Section  2.  fur- 
nishing, delivering  and  laying  high-water  pressure  ftre-ser- 
vlce  mains  and  appurtenances  In  Hayard,  Baxter,  Broome, 
Bowery,  Elizabeth,  Elm,  Houston,  Hudson,  Motl,  Mulberry, 
Prince  Spring,  Stone,  West  and  Worth  Sts..  and  West  Broad- 
way. Including  furnishing,  dllverlng  and  Installing  motor 
operated  valves,  waterproof  valve  vaults  and  subsidiary  ducts 
on  the  Bowery,  Hudson  St.  and  Stone  St.,  and  subsidiary  ducts 
and  service  boxes  at  the  Oliver  St.  and  the  Cansevoovt  St. 
hlgh-presHure  pumning  stations:  Beaver  Engineering  &  Con- 
struction Co..  $47,276;  Connors  Bros,.  $54,613;  Knight  &  De 
Micco  $48,927;  Carfagno  &  Dragonett,  417  East  ]18th  St., 
$44,362;    F.    N.    Lewis,    $47,738.      Noted    Apr.    17. 

Bids  will  be  received  by  Henry  S.  Thompson,  Comr.  "  ater 
Supply,  Gas  and  Electricity,  until  2  p,m..  May  9,  for  laying 
water  mains  In  various  streets, 

+  l>la<«Kliuricb,  N.  Y,— A  contract  to  lay  nnoO  ft,  of  S-ln. 
water  mains  In  Summer  School  St.  has  T)een  awarded  to 
McCOMBLY  &  COSTKLLO.  Platlsburgh,  nt  $1.14  per  ft.  Bids 
were    opened    Apr.    IS.      Noted    Mar.    20. 

+Walilen,  N.  Y. — We  are  ofTlclally  advised  that  the  con- 
tract to  const  ru<t  a  steel  standpipe.  16x50  ft.,  has  been 
awarded  to  TTPPFITT  &  WARD.  Phllllpsburg.  N.  Y.  Noted 
Mar.    27. 

+Atlaotlr  City,  M.  J. — We  are  offlclally  advised  that  the 
contract  to  lay  a  24-ln.  and  a  20-ln.  water-main  In  Arctic 
Ave  from  MlHHOurl  Ave.  to  Maine  Ave.  was  awarded  by  the 
Board  of  CommlsslonerH,  Apr.  14.  to  EDWARD  L  BADRR 
Bnrtlett  lildg.,  Atlantic  City,  at  $44,781.  Bids  were  opened 
Mar  13.  L  Van  Ollder  la  Engr,  and  Supt,,  Water  Dcpt, 
Noted    Apr.   3. 


+  ramden,  N.  J. — A  contract  to  construct  a  60-000-gal.  wa- 
ter tower,  32x32  ft.,  and  140  ft,  high,  for  the  Armstrong 
Cork  Co.,  has  been  awarded  to  TIPPETT  &  WOOD,  Phillips- 
burg,   N.   J. 

Keyport,  If.  J. — The  Borough  Council  has  awarded  a  con- 
tract for  all  lateral  sewer  connections  to  P.  ANTICO,  Key- 
port,  at  the  following  price:  55c.  per  ft.  for  distance  of  250  ft.. 
50c,  per  ft.   for   300  ft.,   and  43c.   per  ft.   for   400   ft. 

^Lebanon.  Penn. — A  contract  to  construct  a  reservoir  in 
the  Catawissa  Valley,  near  Lebanon,  tor  the  Girard  Estate, 
has  been  awarded  to  BENNETT  &  R.\NDALL.  Greensburg, 
Penn.  The  reservoir  will  have  a  capacity  of  260.000.000  gal,, 
will  cover  an  area  of  37  acres.  The  contract  also  includes 
laying  a   pipe  line  to  Reservoir  No.   3. 


^+.VIexandria,  Va. — We  are  officially  advised  that  the 
contract  to  construct  a  concrete  masonry  dam  for  the 
Alexandria  Water  Co.  has  been  awarded  to  the  PIEDMONT 
CONSTRUCTION  CO..  University,  Va.,  at  $124,611.  Bids 
were  received  by  David  J.  Howell  &  Son,  Consult.  Engr., 
Union  Trust  Bldg,,  Washington,  D.  C„,  Apr.  15.  Noted 
Apr.   24. 

Basic  City,  Va. — It  is  reported  that  bids  will  be  received 
by  E.  H.  Heatwole,  Mayor,  until  May  5,  for  extending  water 
mains  and  constructing  a  reservoir  with  a  capacity  of  200.- 
000  gal.  Estimated  cost,  $10,000.  D.  C.  Humphreys,  Lex- 
ington,   Va„    is    Consult,    Engr. 

stallation    of    a 

Hnnttngton,  W.  Va. — .\ccording  to  press  reports,  bonds 
for  $1,000,000  were  voted  recently  for  municipal  improve- 
ments. Of  this,  $80,000  will  be  expended  for  the  installa- 
tion of  a  municipal  water  system,  and  $20,000  for  paving 
and    laying    sewers.      A.    B.    Maupin    is    City    Engr. 

RavensiTOod,  W.  Va. — The  Town  Council  has  granted  a 
franchise  to  J.  Mentor  Caldwell.  Ravenswood,  to  install  a 
water  system  here.  The  terms  of  the  franchise  provide  that 
construction  work   must  start  within   60   days. 

Cornelia,    fia Bids    will    be    received    by    the    City    Clerk 

until  May  5,  for  the  purchase  of  $15,000  water  bonds,  and 
$5000    sewer  bonds. 

t;uyton,  fia. — Bonds  for  $15,000  were  voted,  Apr.  IB,  for  In- 
stalling a  water  system  and  electric-light  plant  here.  Plana 
have  been  completed  by  the  J.  B.  McCrary  Co..  Empire  Bldg., 
Atlanta,  Ga.,  and  bids  for  construction  will  probably  soon 
be  asked,     G,  T,  Haywood  is  Mayor.     Noted  Apr.   13. 

Zebuion,  Ga. — Bonds  for  $10,000  were  voted,  Apr,  18,  for 
installing    a    water    system    here.      Noted    Apr.    13. 

-A^+Pensacola,  Pla. — We  are  officially  advised  that  the  con- 
tract to  construct  a  reinforced  concrete  reservoir  here  has 
been  awarded  to  the  C.  H.  TURNER  CONSTRUCTION  CO.. 
Pensacola.  at  $6823.  The  other  bids  were;  W.  P.  Kennedy, 
Pensacola.  $7200;  John  Oerkeri.  Pensacola.  $9450;  S.  F.  FulV-im 
&  Co..  Pensacola,  $9687;  C.  M.  Ward  &  Co.,  Pensacola,  $9998: 
Blomcl  Construction  Co.,  Pensacola,  $10,989,  Bids  were 
opened   Apr.    22.      Noted   Mar.    27. 

TailaiiaHMee,  Fla. — Bonds  for  $13,000  have  been  voted  for 
extending  and  improving  the  water  system  and  the  electric- 
light   plant.      D.    M.   Lowry   is   Mayor.      Noted  Jan.    30. 

JaekHon,  MIhii. — An  election  has  been  called  for  June  7 
to  vole  on  a  bond  issue  of  $100,000  for  Improving  the  wa- 
ter system.  It  is  proposed  to  install  a  filtration  plant  and 
reservoir,  and  to  lav  a  36-in.  supply  main.  The  cost  Is 
estimated   at   $160,000.      Noted  Sept.    24. 

+  l.araye<te,  I/a.^The  contract  to  furnish  and  Install 
pumping  equipment  for  the  water  system  has  been  awarded 
to  ANn?:RSON  OFFUT,  New  Orleans.  La.,  at  $24,675,  Bids 
were    opened    Apr.    9.      Noted    Apr.    3. 

l.nuiMViile.    Ky The    Louisville    Water    Co.     will    soon    be 

ready  to  construct  the  proposed  addition  to  its  filtration 
plant.  The  addition'  is  estimated  to  cost  $300,000  and  will  In- 
crease the  capacity  from  30,000,000  to  70,000,000  gal,  per  day. 
Theodore   A,    Leisen    Is   Ch,    Engr.      Noted    Nov.    21. 

rinelnnnti,  Olilo — Bids  will  bi'  received  by  V.  T.  Price.  Dlr. 
Pub.  Ser..  until  noon,  May  6,  for  cleaning  c.-I.  pipe,  specials 
and  valves,  and  other  miscellaneous  work  In  connection 
therewith. 

rievelonil.  Ohio — The  City  Council  has  asked  the  State 
Board  of  Health  to  Investigate  the  purity  of  the  city  water 
supply.  It  has  been  proposed  to  Install  a  filtration  plant 
here,  and  whether  the  plant  Is  Installed  or  not  will  pr  )b- 
nbly  depend  on  the  report  of  the  Board.  It  Is  estimated 
that  a  plant  to  adequately  serve  the  city  wo\ild  cost  about 
$2.ono.oon. 

I.nuilonvllle,  Ohio— Bids  will  he  received  by  the  City 
Clerk  until  Mav  7,  for  Improving  the  water  system  and  the 
electrlc-llght    plant, 

New  I.exInKton,  Ohio — An  election  has  been  called  for 
June  16.  to  vote  on  a  bond  Issue  of  $50,000  for  purchnatn? 
the    water    system    of    the    Lexington    Water    Co, 

IMew  I'hilnilelpliln.  Olilo — The  contrnet  to  Install  n  water 
system  h>i.-  has  been  awarded  to  HICBMAN  SNUDER,  New 
Phll.id.li)hlii,    nl    $5456. 

Tfiieifo.  <lliln — Bonds  for  $150,000  have  been  voted  for 
compliling  the  work  of  enlarging  the  pumping  station,  and 
building  connections,     George   W.  Tonson   Is  City  Engr. 
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I'ort    Huron,    MIfh. — Bids    are    bplnp    i-ocplvcd    by    tin-    city 
fviiMlshlnn-    fiOOO    ft.    of    20-ln.    luid    3000    ft.    of    l(i-ln.    v.l. 
t.r-    pipe,    with    tlu'    necessaiy    sliii'vos,    valvi-s,    crosses,    el- 
vs,    iti'.      Gordon    Ross    Is    City    Clk. 

-A+.tnnii,    III. — Wc    are    omdally    advised    that    tho    contract 
naliiict    a    water    system    near    Anna,    was    awarded    by 


of  Aiinilnlstratlon.  SprlnBlleld.  to  the  I'UBLIC 
.^EHVK'IO  CONSTRUCTION  CO..  Omaha.  Neb.,  at  JS3.323. 
The  eontraet  for-  the  filtration  plant  was  awarded  to  tho 
HoHIOUT.S  Fll/noU  CO..  Parby.  Penn..  at  ?5500.  F.  D. 
W  hipp  Is  Fiscal  .Superv.  Bids  were  opened  Apr.  21.  Noted 
Mar.    27. 

tt+KviinNton.  III. — Bids  for  constructing  a  12.000,000- 
gal.  mechanical  filtration  plant  and  appurtenances,  were  re- 
ceived by  .lohn  H.  Moore.  Comr.  Pub.  Wks.,  Apr.  14,  as  fol- 
lows: Roberts  Filter  Mfg.  Co..  Darby,  Penn..  $209,734;  Nor- 
•\vced  EnKlneerinf;-  Co.,  Florence.  Mass.,  $192,309;  L.  K.  .Sher- 
man ContractlUK  Co..  327  Milwaukee  Ave.,  ChicaKO,  III., 
$254,923;  Pltsburfrh  Filter  Mfp.  Co..  Pittsburgh,  Penn.,  $231.- 
223;  New  York  Continental  .Jewell  Filtration  Co..  New  York. 
$217,979;  \VlUiam  A.  l"ope,  2fi  Noiih  .lefterson  St.,  Chicago, 
111.,  $219,274.  Plans  and  si>erltical  ions  were  prepared  uy 
George  W.  Fuller.  170  Broadway.  New  York,  and  Langdon 
Pearse,   76  West  Monroe  St.,   Chicago,   III.     Noted   Mar.   27. 

GrnyRlnke,  lll.^WIIIiam  H.  Studer.  Consult.  Engr..  Llb- 
ertyville.  111.,  Is  preparing  plans  for  a  water  system  here, 
estimated    to    cast    $11,000.      D.    G.    White    Is    Village    Clk. 

Cherokee,  III. — Bids  will  be  received  by  the  City  Council 
until  8  p.m..  May  6,  for  furnishing  and  laying  7685  ft.  of 
6-in.,  and  1765  ft.  of  4-in.  c.i.  pipe,  seven  fire  hydrants,  and 
10    valves   and    boxes.      William    Shardlow    Is    City    Clk. 

Boseobel,  AVI». — We  are  officially  advised  that  bids  will  be 
received  by  H.  J.  Johnson,  City  Clk..  until  8  p.m..  May  9,  for 
laying  10.523  ft.  of  S-in.,  7011  ft.  of  6-in,  and  1359  ft.  of  4-ln. 
c.-l.  water  pipe,  setting  15.000  lb.  special  castings;  43  hy- 
drants; 13  8-in..  6-in.  and  4-in.  valves  and  boxes;  laying  1865 
ft.  of  12-in.,  3325  ft.  of  10-in.  and  10.576  of  8-in.  vitrified  pipe 
sewers.  38  manholes.  5  flush  tanks  and  the  construction  of  a 
sewage-treatment  tank,  14x42x7  ft.,  of  reinforced  concrete. 
W.  G.  Kirchofter,  Engr.,  Madison,  Wis.,  is  Consult.  Engr. 
Noted  Feb.  27. 

*+MIIwnnkee.  AVIs. — According  to  press  reports,  the  con- 
tract to  construct  a  water-works  tunnel  12  ft.  in  diameter, 
for  a  distance  of  4000  ft.  out  into  and  under  Lake  Michigan, 
has  been  awarded  to  JCSEPH  HANREDDY,  127  North  Dear- 
born St..  Chicago,  III.,  at  $420,300.  Other  bid  received  was 
from  Nash  Bros..  Chicago,  at  $613,275.  Bids  were  opened  by 
the    Department    of   Public   Works.    Apr.    24. 

AVauzeka,  AVIu. — We  are  officially  advised  that  bids  will  be 
received  by  J.  C.  Feldman.  Village  Clk..  until  7:30  p.m..  Mav 
8,  for  furnishing  and  laying  612S  ft.  of  6-in.  c.-.  pipe.  4800  lb. 
specials,  setting  14  hydrants  and  five  valves  and  boxes  and 
the  construction  of  a  reinforced-concrete  tank  16  ft.  in  diam- 
eter by  30  ft.  deep.  Bids  for  the  laying  of  the  water  pipe 
will  be  taken  sepai-ately  from  the  bids  on  the  materials.  W.  G. 
Kirchoffer,    Madison,   Wis.,   is   Consult.    Engr. 

+Guthrte  Center,  lown — We  are  officially  advised  that  the 
contract  to  extend  the  water  system  here  has  been  awarded 
to  the  C.  W.  ROLAND  CO.,  Des  Moines,  Iowa,  at  $7721.  The 
other  bids  were:  AV.  D.  Lovell,  $7900;  Des  Moines  Bridge  & 
Iron  Works.  $7950;  Lana  Const.  Co.,  $8500.  Bids  were  opened 
Apr.   22.     Noted  Apr.   17. 

Fontanelle,  Iowa — At  a  special  election.  Apr.  12.  it  was 
decided  to  install  a  water  system  and  electric-light  plant 
to   cost   $22,000. 

Mnnkato.  Minn. — H.  P.  Blomquist,  City  Engr.,  has  pre- 
pared plans  for  laying  water  mains  in  various  streets.  A. 
G.  Meyer  is  Mayor. 

Maple  Lake,  Minn. — We  are  officially  advised  that  bids  will 
be  received  by  E.  P.  Scanlan,  Village  Recdr..  until  8  p.m.. 
May  12,  for  constructing  a  complete  water  system  here.  Plans 
and  specifications  are  on  file  at  the  office  of  the  Village  Re- 
corder, or  may  be  obtained  from  the  Oscar  Ciaussen  Engi- 
neering Co.,  Commercial  Bldg.,  St.  Paul,  Minn.     Noted  Apr.  24. 

Lawrence,  Kan. — We  are  officially  advised  that  Worley  & 
Black,  Consult.  Engrs.,  Reliance  Bldg..  Kansas  City.  Mo.,  have 
been  retained  to  appraise  the  value  of  the  water  system  here. 

Madison,  Kan. — According  to  press  reports,  bids  will  be 
received  about  May  15.  for  constructing  a  water  system, 
according  to  plans  prepared  by  Rollins  &  Westover,  Con- 
sult.   Engrs.,    Kansas   City,    Mo. 

Scott,  Kan. — We  are  officially  advised  that  bids  will  be  re- 
ceived by  the  city  until  8  p.m..  May  27.  for  constructing  a 
complete  water  system  and  electric-light  plant.  The  con- 
tract involves  the  following:  Brick  building.  50.000-gal.  tank 
and  tower.  10.000-gal.  fuel  oil  tank.  60-hp.  special  electric  oil 
engine.  35-hp.  special  electric  oil  engines.  35-kw.,  220-volt, 
3-wire  d.c.  generator,  IS-kw.,  220-volt.  3-wire.  d.c.  generator, 
35-amp.  for  S-hour  62  cell  8  counter  cell  storage  battery,  two 
S.A.  6%x24-in.  deep-well  pumps,  two  8-hp.  motors  for  pumps, 
two  hose  carts.  1000  ft.  of  hose.  10.500  lb.  approximately  W.P. 
copper  wire.  300  cedar  poles.  16  c.-i.  street  electroliers,  cross 
arms,  guy  wires  and  all  pole  line  material.  456  ft.  of  8-in.  c.-I. 
pipe.  1344  ft.  of  6-in.  c.-i.  pipe.  16.272  ft.  of  4-in.  c.-i.  pipe.  39 
hydrants,  gate  valves,  specials,  etc  The  system  is  estimated 
to  cost  $35,000.  Plans  and  specifications  are  on  file  at  the 
ofiice  of  O.  D.  Card.  City  Clk..  and  at  the  oflice  of  the  Alamo 
Engine    &    Supply    Co.,    Omaha.      Noted    Apr.    17. 

+RaUton,  Neb. — The  contract  to  construct  a  water  sys- 
tem here  has  been  awarded  to  DRAKE.  WILLIAMS  &  MOUNT, 
Omaha,    at   approximately    $15,000.      Noted    Apr.    10. 

Hannibal,  Mo. — The  city  is  considering  the  purchase  of 
the  private  water  system,  as  recommended  by  the  Water 
Committees  recently  appointed  by  Mayor  C.  T.  Hays.  The 
plant    is    valued    at    approximately    $300,000. 

+  St.  Louis,  Mo. — We  are  officially  advised  that  the  con- 
tract for  furnishing  new  filters.  Letting  No.  10,879.  has  been 
awarded  to  the  McCORM.A.CK-COMBS  BRAINERD  CON- 
STRUCTION CO..  Columbia  Bldg,.  Mo,,  at  $223. 94S,  The  other 
bids    were:       William     P.     Carmichael     Co.,     Fullerton     Bldg., 


$251,052;  Fruln-Colnon  Contracting  Co.,  Laclede  nidg..  |2K2.- 
500;  Heggman  llogan  CoiiHtruetlon  Co.,  $205,630.  The  nidd 
Atrecelved  on  the  Intake  towi-r,  tunnil  and  Bcreen  chamber, 
cHtlmated  to  cost  $450,000,  were  all  rejected.  BldH  wore 
opened  by  tho  Hoard  of  Public  Improvemi'ntH,  Apr.  18.  Ed- 
ward  E.    Wall    Is    Water   Comr.      Noted    Mar.    13. 

HldH  win  be  received  bv  the  Board  of  Public  Improve- 
ments until  noon,  .May  «,  for  Letting  No.  10,895,  which  con- 
slats  of  constructing  an  Intake  tower,  tunnel  and  Hereon 
chamber  at  the  Chain  of  Hocks  pumping  plant.  Plans,  Bpec- 
lllcatlons  and  form  of  contract  may  be  obtained  ut  the  of- 
fice   of    Edward     E.     Wall,     Water    Comr. 

St.  liOulM,  ,Mo. — See  Item  under  Streets  and  Roads. 

Van  llurvn.  .\rk.— B.  C.  Grove  &  Co.,  St.  Louis,  Mo.,  have 
purchased  the  water  system  at  Van  Buren  for  $75,000,  and 
contemplate    various    Improvements. 

Hryan,  Tex Bonds  for  $35,000  have  been  voted  for  con- 
structing a  water  tower,  and  Improving  various  streets. 
George    Wecker    Is    City    Secy. 

Corpus  ChrlMtl.  Tex — The  City  Council  has  decided  to  con- 
struct a  concrete  reservoir  of  155.000  gal.  capacity,  and  In- 
stall a    relay    pumping  station.      Estimated    cost    $20,000. 

JarkNonvlIlr,   Tex. — See   Item    under   Sewers. 

JackHonvIlle,  Tex. — The  town  contemplates  an  expendi- 
ture of  $35,000  for  extending  the  water  system  and  Install- 
ing a  sewer  system.  Nazel  &  Peterson,  Muskogee,  Okla.. 
are  Consult.  Engrs.  J.  E.  McFarland  is  Mayor.  Noted 
Jan.    9. 

+MlNMlon,  Tex. — A  contract  to  Install  a  water  system,  an 
electrie-light  plant  and  Ice  plant  here,  has  been  awarded 
to  R.  M.  McCaNDLISH,  Kansas  Cltv.  Mo.,  at  approximately 
$50,000.  The  franchise  to  install  this"  system  is  held  by  W.  C. 
Duncan,    Bay    City,    Tex. 

rushing.  Okla The  city  plans  to  drill  a  well  at  the  Ci- 
marron River,  and  pipe  the  water  to  the  city.  Bonds  for 
$15,000    were    recently    voted    for    this    Improvement. 

tirand  Junction,  Colo. — Plans  are  being  prepared  by  E. 
R.  Romberg.  City  Engr..  for  laying  two  miles  of  water 
mains.      Estimated    cost,    $10,000. 

Phoenix.  .Vrl/.. — The  Gila  Water  Co.  is  arranging  to  con- 
struct a  system  of  irrigation  in  the  valley  of  the  Gila  River, 
to  reclaim  about  100,000  acres  of  land.  It  is  stated  that  a. 
dam  will  be  constructed  across  the  Gila  River  and  that  the 
cost  of  the  proposed  system  will  be  about  $750,000.  The 
American  Mortgage  Co.,  of  Chicago,  will  finance  the  enter- 
prise. 

TucHon,  Ariz. — The  city  contemplates  an  expenditure  of 
$130,000  for  installing  new  pumps  for  the  water  plant  and 
laying  a  30-in.  gravity  main.  W.  H.  Thompson  is  City 
Engr.      Noted    Mar.    6. 

Chehalis,  AVash — The  Washington-Oregon  Corp.  plans  to 
improve  its  water  system  at  Chechalis,  at  an  estimated  cost 
of  $15,000.  Preliminary  plans  provide  for  reconstructing 
the  reservoir,  and  laying  new  main  line  pipes.  H.  C.  Coff- 
man   is   Mgr. 

Endlcott,  AVash. — Plans  are  being  prepared  by  C.  H. 
Green  &  Co.,  Consult.  Engrs..  Spokane.  Wash.,  for  a  muni- 
cipal   water   system    here,    estimated    to    cost    $10,000. 

Port  .\ngeles.  AVash. — The  Paget  Sound  Mills  &  Timber  Co. 
has  been  granted  permission  to  lay  a  private  water  main 
to  its  mill.  The  company  plans  to  expend  $8000  for  improv- 
ing  its   private   water    system. 

Eugene,    Ore Plans    are    being    prepared   for    constructing 

two  new  reservoirs  for  the  water  system,  and  laying  sev- 
eral miles  of  mains.  Bonds  have  been  voted  for  this  im- 
provement. 

+LInnton,  Ore. — The  contract  to  construct  a  water  sys- 
tem here  has  been  awarded  to  the  JAMES  KENNEDY  CON- 
STRUCTION CO..  Fargo.  N.  D.  Bonds  for  $100,000  were 
recently  sold  for  this  improvement.  Louis  C,  Kelsey,  Sell- 
ing   Bldg.,    Portland,    Ore.,    is    Consult.    Engr.      Noted    Mar.    13. 

Eseondido.  Calif. — The  Escondido  Mutual  Water  Co.  will 
expend  $25,000  for  improvements  to  the  distributing  system, 
and  w^ill   also  construct   a  ne-w  concrete  dam  and  reservoir. 

IVorclhofT,    Calif The    Ojai    Power   Co..    Nordhoff,    has    been 

granted  a  franchise  to  construct  and  maintain  a  system  of 
water    mains    on    county    roads. 

Perrls,  Calif. — A  municipal  water  system  estimated  to 
cost  $20,000  will  be  installed  here.  Bonds  for  that  amount 
were    voted    at    a    recent    election.      Noted    Dec.    12. 

+Sulsun,  Calif. — The  Cltv  Trustees  have  awarded  a  con- 
tract to  the  LYNCHBURG  FOUNDRY  CO.,  at  $10,964.  for  sup- 
plying pipe  for  new  water  mains,  and  to  W.  B.  CONNOLLY, 
Suisun.   for  laying    the   pipe. 

Tulare,      Calif Dr.      Charles     'AA'.      Bryson.      Los     Angeles, 

Calif.,  contemplates  the  construction  of  an  irrigation  sys- 
tem  on   his  ranch  near  Tulare.      Estimated  cost.   $50,000. 

Reglna.  Sask Bids  will  be  received  by  the  City  Com- 
missioners until  noon.  Mav  12.  for  laying  water  mains  in 
various    streets.      J.    M.    Mackay    is    Supt.    W.-Wks. 

SEWERS 

Brunswick,  Mnlne — The  village  has  voted  to  construct  a 
sewer  from  Belmont  St,  to  Main  St..  at  an  estimated  cost  of 
$15,000.      John    W.    Riley    is   Village    Clk. 

Bellows  Palls,  Vt. — Bonds  for  $20,000  have  been  voted  for 
improving  and  extending  the  sewer  system.     Noted  Mar.  27. 

St.  Albans.  Vt. — C.  J,  Renner,  City  Engr..  has  prepared 
preliminary  plans  and  estimates  for  the  proposed  sewage- 
disposal  plant.  An  election  has  been  called  lor  May  29  to 
take  final  action  on  the  proposition  to  issue  bonds  for  this 
improvement.      Selden   C.    Greene  is  Mayor.     Noted  Apr.   3. 

+Boston.  Mass. — The  contract  to  construct  sewers  in  Ne- 
ponset  Playground.  Dorchester,  has  been  awarded  to  MC- 
CARTHY ..t  WALSH.  Boston,  at  $21,550,  The  other  bids  were: 
Antony  Cefalo.  $22,164;  J.  H.  Ferguson,  $22,318:  .Anthony 
BarufEaldi,    $22,457;    Peter   W.    Hill,    $23,830;    William   J.    Barrv, 


56 


E  X  G  I  X  E  E  R  I  N  G     X  E  W  S 


69.  Xo.  18 


$23,863;  George  J.  Regan.  $23,997 :.  M.  Russo  &  Son.  ?24.903; 
J.  i).  Kelly.  $26,319.     L.  A.  Rourke  is  Comr.   Pub.   W  ks.     Noted 

^"Bids'  will  be  received  by  the  Department  of  Public  ^Vorks 
until  Mav  2,  for  constructing  sewers  in  Donner  Ave.,  lesia 
and  Burmah  Sts..  Edgewater  Drive  Dorchester  Dift"'''-  |na 
in  Wood  Ave.  River.  Baldwin  and  Blake  Sts..  Hyde  Park 
District.      L.   K.   Rourke   is   Comr.    Pub.    Wks. 

-^Fiti-hhurg.  Maw..— Bids  will  be  received  by  the  Sew-age 
Disposal  Commissioners  until  2  p.m..  May  15.  for  constructing 
a  sewage  disposal  plant.  The  work  includes  the  construction 
of  five  Imhotr  settling  tanks,  two  acres  of  sprinkling  filters 
10  ft  deep,  four  secondary  settling  tanks,  sludge  beds,  a 
laboratory  building,  sludge  pump  building  and  appurtenant 
structures.  Some  of  the  principal  items  in  the  estimate  oi 
work  are  as  follows:  Earth  excavation.  68.000  cu.yd.;  road- 
way construction.  2900  lin.ft. :  concrete  masonry.  3000  cu.ja.. 
false  floor  svstem  for  sprinkling  filters.  9400  sp.yd.:  three  coal 
cement  plaster  on  ribbed  metal  reinforcing  lath.  d600  sq.>a.. 
steel  reinforcing  bars.  7S  tons;  structural  steel.  6S  tons;  c.-i. 
pipe  laving  sizes  4  to  30  in.,  total  11.600  lin.ft.;  crushed  stone 
for  sprinkling  filters.  32.700  cu.yd.  David  A.  Hartwell  is  Ch. 
Engr..  and  Harrison  P.  Eddy.  14  Beacon  St..  Boston,  is  Con- 
sult.  Engr.      Noted   Apr.   17. 

Maiden,  MaxH. — The  citv  has  decided  to  expend  $109,000 
for  municipal  improvements,  the  larger  part  to  be  used  for 
improving  and  extending  the  sewer  system.  Henry  «.  h-stej 
is  City   Engr. 

XorthbrldKe.  MaHH. — Tentative  plans  have  been  prepared 
for  extending  the  st  wer  systf  m  from  Linwood  to  "hi'in/- 
ville.    south    of    the    Mumford    River.      Estimated    cost,    $30,000. 

'^+W»itnFld,  Mann. — The  contract  to  furnish  about  t"'o 
miles  of  sewer  pipe  has  been  awarded  to  WARNER.  MILLER 
CO.,  New  Haven.  Conn.,  at  71'/.-.'c    of  list  price.     Noted  Apr.  li. 

Worceiiter,  MaHH. — It  is  proposed  to  connect  the  sewer 
system  of  the  Worcester  State  Hospital,  with  the  municipal 
system    of    Worcester.      Estimated    cost.    $7500. 

Ctaeahlre.  Conn Bids  will  be  received  by  A.  B.  Hill.  Engr.. 

100  Crown  St..  New  Haven.  Conn.,  until  noon.  May  5.  for  the 
construction  of  a  sewage-disposal  plant  at  the  State  Reform- 
atory at  Cheshire.  The  work  will  comprise  in  part  about 
13.000  cu.yd.  of  earthwork.  1500  ft.  of  8-in.  vitrified  pipe 
sewer.  1500  ft.  6-in..  2200  ft.  5-in..  27.000  ft.  4-in.  octagonal 
farm  tile,  two  raw  sewage  siphons.  3500  lb.  c.-i.  specials  and 
valves.  1400  lb.  reinforcing  steel.  125  cu.yd.  concrete.  1200 
cu.yd.  broken  stone  or  screened  gravel  and  11.000  ft.  B.  M. 
creosoted  plank.  Plans  and  specifications  are  on  file  at  the 
office    of    A.    B.    Hill. 

+  .\lblan,  N.  Y.— The  Board  of  Sewer  Commissioners  has 
awarded   the   contract  for   the   sewer   system   and    sewage   dis- 

Sosal    plant,    to    HAGER    &    GEORGE,    Newark,    at    $148,321. 
oted    Apr.    24. 
-AFalrport,    X.    Y. — Bids    will    be    received    by    the    village 
until  May  10.  for  purchasing  sewer  bonds  for  $40,000.  George 
G.   Mulliner   is   Village   Treas. 

Perry.  N.  Y. —  We  are  officially  advised  that  the  proposi- 
tion to  install  a  sewer  system  here  has  been  Indefinitely  post- 
poned. The  system  is  estimated  to  cost  $25,000.  C.  J.  Loan 
is    Secy.    Chamber    of    Commerce.      Noted    Mar.    6. 

Verona,  X.  J. — Tentative  plans  have  been  prepared  for  the 
construction  of  a  sewer  system  and  sewage-disposal  plant 
here.      Estimated    cost.    $130,000. 

North  Braddoek,  Penn. — Bids  will  be  received  by  George 
W.  Siefers.  Boro.  Engr..  until  3  p.m..  May  8,  for  construct- 
ing   sewers    in    various    streets. 

>'or<h  Ka»t,  Penn. —  Bids  will  be  received  by  J.  H.  Leet. 
Boro.  Secy.,  until  8  p.m..  May  5.  for  constructing  a  sewer 
system,  according  to  plans  and  specifications  on  file  at  the 
office   of    the    Borough    Clerk. 

+  Pltman,  Penn. — A  contract  to  construct  a  storm  water 
sewer  h.re  has  been  awarded  to  PUGH  &  HUBBARD.  Phila- 
delphia.  Penn..   at  $10,279.     Noted   Mar.   27. 

Went  <heHler,  Penn, —  Bids  will  be  received  by  the  Borough 
Council  until  May  5.  for  constructing  sewers  in  the  south- 
eastern S'-ction  of  the  borough.  Plans  and  specifications  are 
on  file  at   the  office  of  N.  R.   Rambo,   Boro.   Engr. 

ABaKlmore,  Md. — Bids  will  be  received  by  the  Boaid  of 
Awards  until  11  a.m..  May  14.  for  constructing  lateral  sewers 
and  house  connections  in  District  16  A,  Sanitar.v  Contract  No. 
111.  The  contract  involves  about  15.500  lin.ft.  of  vitrified 
pipe  house  connections,  and  19,000  lin.ft.  of  8-  to  22-ln. 
vitrified  pipe  sewer.  Calvin  W.  Hendrick  is  Ch.  Engr.,  Sewer- 
age  Comr. 

Bids  will  be  received  by  the  Board  of  Awards  until  11 
a.m..  May  7.  for  the  construction  of  miscellaneous  lateral 
sewers.  Contract  108.  The  contract  Involves  furnishing  and 
laying  6600  ft.  of  8-  to  10-in.  vitrified  pipe  sewer,  and  1900 
ft.    of   vitrified    pipe-house    connections.      Noted    Apr.    3. 

#+llaltlniore,  Md.. — The  contract  to  construct  sanitary 
sanitary  latiral  sewers  and  house  connections  in  District 
16  I!,  Sanitary  Contract  110.  has  been  awarded  to  M<-CAI{THV 
&  OIIKRKO.V.  121  Pearl  St..  Baltimore,  at  $146,833.  Bids 
were  opened  Apr.   16.     Noted  Mar.  27. 

llnnllnKlon.  W.  Va. — See  Item  und>-r  Water  Supply — Ir- 
rigation. 

.\llan<a.  fJa.— We  are  officially  advlsi-d  that  bids  for  con- 
struclInK  five  groups  of  sewers  wer<-  received  by  the  Chair- 
man of  thi-  Sewi-r  Committee.  Apr.  15.  as  follows:  Group  1: 
Case  &  Cothran.  $15,059;  B.  F.  M<'i-ks  Construelion  Co..  $11.- 
930;  Cement.  Stone  *  Tile  Co..  $15,676;  F.  I).  Harvey  &  Co.. 
$14,455;  Dysard  Construction  Co.,  $15,110:  Group  2:  Cement. 
Stone  «  Tile  Co..  $23,586;  F.  D.  Harvev  *  Co..  $17,933;  Dv- 
sard  Constnnllon  Co..  $16,267.  Group  3;  ('as.-  &  Colbre'i. 
$14,934;  Cem-nt.  Stone  *  Tile  Co..  $15,441;  F.  D.  Harvey  & 
Co..  $16,077;  Dynard  C<instruellon  Co.,  $14,666;  I,.  T.  Duke. 
$14,798.  Group  4:  Case  &  Cothran.  $10,461;  B.  F.  Meeks  Con- 
struction Co..  $10,531:  F.  1).  Harvev  &  Co.,  $9718;  Dysard  Con- 
struction Co.,  $10,409,  riroup  6:  F.  D.  Harvey  &  Co..  $8612; 
Dysard  Construction  Co..  $8667.  W.  A.  Hansell  is  Asst.  Chief 
of  Construction.      Noted    Apr.    10. 

JarkHun.  Mlaa, — An  election  has  been  called  for  .Tune  7 
to    vote    on    a    bond    Issue    of    $60,000    for    constructing    storm 
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sewers     and    a    concrete    bridge    across    Town    Creek.       B.    H. 
klyce  is  City   Engr.     Noted  Apr.   24. 

Paris,  Tenn. — Bonds  for  $65,000  have  been  voted  for  im- 
proving the  sewer  system  and  electric-light  plant.  Noted 
Dec.   5. 

Park  City.  Tenn. — We  are  officially  advised  that  bids  will 
be  received  bv  W.  R.  Johnson,  Mayor,  until  1  p.m..  May  1.  for 
purchasing  $10,000  sewer  bonds  and  $8000  school  bonds.  Noted 
Mar.    6. 

Lexington,  Ky. — The  City  Commissioners  have  ordered  the 
construction  of  a  sewer  in  North  Upper  St.,  from  Church  to 
Short  St.,  and  from  Maple  to  Walnut  St.  .1.  W.  Ouyn  is  City 
Engr. 

Shelbyville,  Ky Plans  are  being  prepared  for  construct- 
in^' sewers  in  various  streets,  and  for  laying  pavements.  J. 
H.^Kendell   is  City  Engr. 

+  Vshtabula,  Ohio — A  contract  to  construct  a  sewer  in  con 
nection     with     the     Main     St.     subway     iias     b.-i 
THOM.\S    FITZGERALD,    Ashtabula,    at    $5726, 

Bexley,  Ohio — Bids  will  be  received  by  George  E.  Frye, 
Village  Clk,.  until  noon.  May  13.  for  constructing  a  municipal 
sewage  treatment  plant,  according  to  plans  and  specifications 
on  file  at  the  offices  of  A.  Elliott  Kimberly.  Consult.  Engr., 
8    East   Long    St.,    Columbus.      Noted    Apr.    10. 

Canton,  Ohio — The  lowest  bid  received  for  constructing 
the  last  section  of  the  Liberty  St.  storm  sewer,  was  sub- 
mitted by  P.  Campbell.  Canton,  at  $26,847.  Th  •  contract  will 
probably  soon  be  awarded  by  the  Board  of  Control. 

Cellna,  Ohio — Bids  will  be  received  by  James  K.  Carlln, 
Village  Clk..  until  noon.  May  7.  for  constructing  storm  and 
sanitary  sewers  and  a  sewage  disposal  plant,  according  to 
plans  and  specifications  on  file  at  the  office  of  the  Clerk. 
Plans  were  prepared  bv  the  W.  J.  Sherman  Co.,  The  Nasby. 
Toledo.   Ohio.     Noted  Apr.   24. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Spring- 
born.  Dir.  Pub.  Ser.,  until  noon.  May  8,  for  constructing  sewers 
in  various  streets. 

+.Mansfleld,  Ohiti — The  Board  of  Control  has  awarded  a 
contract  to  PERRY  &  NICKELS.  Canton,  at  approximately 
$10,000.    to    construct    eight    sanitary    sewers. 

Mantan,  Ohio — The  A'illage  Council  is  cins-deriiiLj  a  propo- 
sition to  install  a  sewer  system  and  sewage  disposal  plant, 
and  to  pave  Main  St.  The  improvement  will  cost  about 
$60,000. 

+PalneHvllle,  Ohio — We  are  officially  advised  that  a  con- 
tract to  construct  sewers  here  has  been  awarded  to  HULL.-VRI, 
BR.^NT  &  K,\SKI.  Ashtabula,  Ohio,  at  $11,952.  The  other 
bids  were;  Thomas  P.  Egan.  $17,458,  and  C.  H.  Stacking, 
$14,300. 

Salem,  Ohio — Plans  have  been  prepared  by  the  City  En- 
gineer for  constructing  a  main  intercepting  sewer  In  New- 
garden,  Railroad.  Depot  and  Filbert  Sts.,  Broadway,  and  other 
streets.      Estimated   cost,    $25,000. 

+\VooHter,  Ohio — We  are  officially  advised  that  the  con- 
tract to  construct  sanitary  sewers  here,  has  been  awarded  to 
HASKELL  &  B.\TTLES.  Painesville.  Ohio,  at  $17,559.  The 
other  bids  were:  Griest.  Marley  &  Miller.  $19,046;  Kohbarger 
&  Hovles,  $20,684.  Bids  were  opened  Apr.  14.  T.  P.  Brown  is 
City  Engr.     Noted  Apr.  10. 

Gary,  Ind — The  Board  of  Public  Works  has  adopted  a  reso- 
lution providing  for  the  construction  of  District  Sewer  No. 
18,  which  is  designed  to  connect  the  sewer  system  of  the  sc  nth 
side  with  the  system  at  Tolleston,  and  to  drain  the  section 
near  the  new  Froebel  School.  The  system  is  estimated  to 
cost    $76,000. 

-A-Knox,  Ind. — Bids  will  be  received  by  the  Town  Clerk 
until  2  p.m..  May  8.  for  constructing  a  sewer  svstem  here, 
estimated  to  cost  $24,000.  Plans  and  specifications  may  be 
obtained   from   the   Town  Clerk. 

Kalamazoo.  Mich. — The  Sewer  Committee  has  submitted 
a  report  to  the  City  Council  recommending  the  extension  of 
sewer  In  23  streets,  at  an  estimated  cost  of  $15,966.  Andrew 
Lerderink  is  City  Engr. 

Ottawa,  III. — The  Board  of  Local  Improvements  contem- 
plates the  construction  of  a  trunk  sewer  In  the  northern  part 
of  the  city,   to  drain   into  the  Fox  lilver. 

Ilnneor.  Wis, — Bids  are  being  received  bv  the  town  for 
the  construction  of  9300  lin.ft.  of  sewer,  with  40  catch  basins 
and  the  necessary  manholes.  George  P.  Bradlsh,  l.,a  Crosse, 
Wis.,    is   Consult,    Engr, 

Meni>monie,  Win. — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  to  serve  the  south  side.  Esti- 
mated  cost,    $15,000. 

Itnclne.  Wis. —  Bids  will  be  received  by  the  Board  of  Pub- 
lic Work.s  ufitil  10  a.m..  May  3,  for  laying  sewers  In  varloua 
streets.      P.   II.  Connolly   Is  Chn. 

IlurllnKton,  loMn — H.  C.  Vollmer.  City  Engr.,  has  prepared 
plans  for  the  construction  of  a  14xlO-ft.  horseshoe  sewer  to 
extend  from  Seventh  and  Valley  Sla..  to  the  river.  The  sewer 
will   bi>   2400   ft.   long,   of   reinforced   concrete. 

Bids  will  be  received  at  the  office  of  the  City  Clerk  until 
9  a.m..  May  1.  for  the  construction  of  a  sewer  In  Gnann  St.. 
with  branches  In  adjacent  streets  and  alleys.  H.  Q.  Vollnier 
is  City  Engr. 

BIdora,   Iowa — See   Item   under  Streets  and  Roads. 
Illi-evllle,  io«a — A.   F.   Kemman,  County  Engr.,  New  Hamp- 
ton,   is   Interi-sted   In   a   proposition    to   Install   a  sewer  system 
and  septic  tank   here. 

+slbley     lonn We  are   officially   advised    that    the   contract 

to  Tc'instruVt  sanltarv  aewi'rs  and  n  .mi  wage  disposal  plant 
h°re  has  been  awarded  to  the  ARTIIl'lt  A.  DoKSON  CO„ 
Lincoln  Neb.,  at  $19,250.  Bids  were  opened  Apr.  16.  Noted 
Apr.    10. 

New  I'lm,  Minn,— Bids  will  be  received  by  Albert  J.  Meyer. 
City  Clk..  until  5  p.m..  May  6,  for  laying  sewers  In  varloui 
streets. 

Wnbash,    Minn.— According    to    press    reports.    .I.J-.    Druar, 


or  the  .'.^"ar'V-TauBsen  Englncrlng  Co..  St.  Paul.  Minn.,  h«J| 
oiillliied  a  plan  for  a  sewer  system  for  the  town,  which  !■ 
estimated   to  coBt   $7500. 
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lloilKr  i'lty.  Knn. — Frod  Eckert,  City  RnKr.,  of  Kinsley. 
Kiin..  has  been  n-tiilmcl  by  Dodge  City  lo  prrpare  plans  and 
sn.iititiitions  for  a  stwer  system,  estimated  to  cost  »15.000. 
Noted   Feb.   27. 

+  Vnllfy  City,  N.  D. — The  contract  to  construct  an  Inter- 
eeptliis  and  outfall  sewer  here  has  been  awarded  to  the  HAG- 
CKRT  CtJNSTRUCTION   CO.,    Fargo.   N.    D..    at   $61,374.      Noted 

Mar.   27. 

Butte,  Munt. — Bids  will  be  received  by  the  City  Council 
until  5  p.m.,  May  7,  for  constructing  a  relnforced-concrete 
storm  sewer  in  the  Second  Gulch.  The  contract  Involves 
about  S490  lln.ft.  of  sewer.  1!)60  eu.vd.  of  excavation  and  128 
cu.yd.   of   till.      W.   A.    Willis   is   City   Clk. 

MempblH,  Mo. — The  City  Council  has  decided  to  subjtilt  to 
the  voters  the  proposition  to  Install  a  sewer  svstem  here. 
It  Is  estimated   that   a  system   will  cost   about   $12,000.      Noted 


Ue 


IK. 


-A+Poiilar  Bliiir,  Mo. — We  are  officially  advised  that  the 
contract  to  construct  sanitary  sewers  In  Sewer  District  No.  3 
has  been  awarded  to  the  BEI.L.  HUDSON  CONSTRUCTION 
CO.,  Popular  Illuff,  at  $16,692.  The  other  bid  received  was 
from  the  number  Adams  Co.,  SprinRfleld.  Mo.,  at  $17,6-13. 
Edward  C.  Thomas  is  City  Engr.     Xoted  Apr.   13. 

Iilttle  Rork,  Ark. — A  committee  has  been  appointed  by  thi- 
Mayor  to  organize  a  sewer  district  in  the  section  near  Spring 
St..  from  the  river  to  Eighth  St.  It  is  estimated  that  a  sys- 
tem of  sewers  for  this  section  will  cost  about  $100,000.  \V. 
L.    Hemingway    is   a   member   of   the   committee. 

+  Plne  Bluff.  ,\rk. — We  are  offlciallv  advised  that  the  con- 
tract to  lay  about  12.000  ft.  of  fi-  and  8-in.  vitrified  clay  pipe 
sewers  here  has  been  awarded  to  ROBINSON  BROS..  Pine 
Bluff,  at  $7173.  The  only  other  bid  received  was  from  W.  J 
Farkes,    at   $7745.      Bids    were    opened   Apr.    19.      Noted    Apr.    3. 

+EI  Pnso.  Tex. — .\  contract  to  construct  a  concrete  sewer 
h.re  has  be.  n  aA-arded  to  the  CONCRETE  PRODUCTS  CO.. 
Chicago,   at    $22,250. 


Jnckxonville.  Tex. — Bonds 
constructing  a  sanltar.\'  se 
water  system. 


S35.onO    have   been   voted   for 
system     and     extending    the 


+Hou>iton,  Tex. — .\ccording  to  press  reports,  the  contract 
to  construct  the  Second  Ward  storm  sewer  has  been  awarded 
to  FREUND  &  QUAY,  Houston,  at  $108,557.     Noted  Apr.    3. 

Salt  Lake  City,  Itah — Bids  will  be  received  by  Noble  "War- 
rum,  (^it\'  Recdr.,  until  10  a.m..  May  6,  for  constructing  pipe 
sewers  in  Sewer  Extension  No.   315. 

+  .\1ierdeen.  Wash. — A  contract  to  construct  a  trunk  sewer 
and  lateral  sewers,  has  been  awarded  to  CAMP  &  CHE.VT- 
HAM.    Spokane,   Wash.,   at   $25,986    and    $13,247,    respectively. 

Sumner.  M'axh. — Bids  will  be  received  by  the  city  until 
Ma.v  7.  for  constructing  a  trunk  sewer  in  Local  Improvement 
District  No.  8. 

AVnodhurn.  Ore. — Bids  will  be  received  b.v  G.  H.  Beebe, 
City  Recdi"..  until  May  6.  for  constructing  sewers  in  West 
Cleveland,   Montgomery  and   Arthur   Sts. 

1.0H  .\niceles,  Calif. — Jllagenovich  &  Gillespie  were  low 
bidders  at  $5500  for  the  construction  of  a  sewer  in  Fries  St., 
from  Brvant  to  Seventh  St.  Other  bids  were:  Wm.  Smith. 
$6973;  J.  Mohan.  $11,581.35;  J.  C.  Wukojevich,  $17,790;  H. 
Sorrell,  $15,350;  J.  J.  Veselich,  $10,225;  B.  Yeaco,  $14,000;  J. 
Sualo.    $10,944;;    "W.    J.    Eggert,    $13,900. 

+  San  Frauelneo.  Calif — AVe  are  ofBcially  advised  that  the 
contract  to  complete  Contract  No.  37,  which  involves  the  con- 
struction of  sewers  and  appurtenances  in  Golden  Gate  aPrk 
and  48th  Ave.,  has  been  awarded  to  P.  ROLANDI,  55  Mont- 
gomery St.,  San  Francisco,  at  $185,767.  Other  bid  receiv.-d 
was:  State  Construction  Co.,  $190,309.  Bids  were  opened  Apr. 
10.     Noted  Apr.    10   and   Api-.   3. 

-i^namilton.  Out. — Bids  will  be  received  by  John  Allan. 
Mayor,  and  Chn.  Bd.  of  Control,  until  10  a.m..  May  6.  for  con- 
structing reinforced-concrete  sewage  tanks,  conduits,  sludge 
drying  beds,  pile  foundations  and  all  other  structures  re- 
quired for  the  construction  of  the  West  End  sewage  disposal 
plant.  Plans  and  specifications  mav  be  obtained  from  the 
City  Engineer.     S.  H.  Kent  is  City  Clk. 

+Reelna.  Sank. — We  are  officially  advised  th.it  contracts 
for  furnishing  and  delivering  c.-i.  pipe,  lead  pipe,  couplings, 
valves,  cocks,  have  been  awarded  as  follows:  Contract  B, 
CANADIAN  IRON  CORPORATION,  $253,426;  Contract  C.  .IAS. 
ROBERTSON  &  CO..  Winnipeg,  all  lead  goods.  $15,435;  Con- 
tract C.  J.  H.  .\SHDOWN  CO..  Winnipeg,  pig  lead.  $11,880; 
Contract  D,  DRUMMOND-McCALL  CO.,  Montreal,  gate  valve. 
$19,260. 

New  AVeMtminlster.  B.  C. — Plans  are  now  on  file  at  the 
office  of  the  City  Engineer  for  the  first  two  sections  of  the 
Sapperton  sewer  system.  Bids  will  probablv  soon  be  asked 
for  these   contracts. 

f;  ARB  a(;k 

Sehenectaily.  X.  Y — Bids  Were  receivd  bv  the  Board  of 
Contract  and  Supply  Apr.  16.  for  a  garbage  disposal  plant, 
apparatus  and  equipment,  as  follows:  C.  O.  Bartlett  &  Snow 
Co..  Cleveland,  Ohio,  $62,420;  the  D.  Connellv  Boiler  Co., 
Cleveland,  Ohio,  $66,250. 

+Tlffln.  Ohio — The  Board  of  Health  has  awarded  th,-  con- 
tract to  DAVID  HAVERSTICK.  Tiffin,  for  the  removal  of  gar- 
bage for  a  peiiod   of  one  year. 

♦Berkeley.  Calif. — The  contract  has  been  awarded  to  the 
REFUSE  DISPOS.\L  CO.,  San  Francisco,  Calif.,  for  the  con- 
struction of  a  garbage  disposal  plant,  at  $61,250. 


STRKIOTM     AM)     IK)  MIV 

AuKUNtn,  Mnlne^The  l.eglslai  or.-  hiis  appropriated  $20,- 
000.  and  expects  to  obtain  $10,000  additional  from  the 
Federal  Governm>-nt  for  improving  about  50  mlb-M  of  rural 
ilellvery  road  from  Hlverton  to  FryeburK  through  West- 
brook,  Windham,  Raymond,  Casco  and  Brldgton.  P.  I,. 
llardingsori   Is  State   Highway  Comr. 

BoHton,  MuMM. — Bids  will  be  recelvi-d  until  May  5  by  IIh- 
Department  of  Public  Works  for  sldewalkfl  and  tar  macadam 
roadways  In  Evelyn,  Mliiot,  Tyndale  and  Woolson  Sts.  Dor- 
chester, and  in  Walworth  SI.  West  Itoxburv.  I..  K.  Rourke  Ih 
Comr. 

+The  contra<t  for  laying  bltuUthlc  pavement  In  Nor- 
folk St.  Dorchester,  was  awarded  to  JAS,  DOHRRTV  at 
$58,096;  Other  bids  were:  Michael  Meehan  (informal)  $55,- 
889;    Warren    Bros.    Co..    $63,798.      Noted    Apr.    10. 

I'rovlflencc,  R.  I. — The  State  Legislature  has  ordered  a 
special  election  June  3,  to  vote  on  a  bond  issue  of  $700,000  for 
state   highways. 

Hartfonl,  Couu. — Bids  for  road  work  were  received  by  the 
State  Highway  Commissioner,  Apr.  21,  as  follows:  Town  of 
North  Branford,  4290  lin.ft.  macadam-telford;  (3)  rubble 
drain;  (4)  concrete  walls;  (5)  masonry  walls;  (6)  drv  rubble 
walls:  Lawrence  Bruce,  North  Haven,  Conn.;  il)  $1.69  per 
lin.ft  ;  (2)  $2.06  per  lin.ft.;  (3)  $1  per  lln.ft.;  (4)  $10  per 
cu.yd.:  (5)  $7  per  cu.yd.;  (6)  ..6  per  cu.yd.;  P.  Arrigonl  & 
Bro.,  Middletown,  Conn.;  (1)  $1.98;  (2)  $2.98:  (3)  $1.25;  (4) 
$8:  (,•>)  $7;  (6)  $5.50;  Town  of  Middletown.  6090  lin.ft.  ma- 
cadani-lelford  or  gravel-telford  construction  on  the  New- 
field    road;    (1)    macadam;    (2)    macadam-telford;     (3)    gravel; 

(4)  gravel-telford;  (5)  rubble  drain:  (6)  concrete  walls-  (7) 
masonry  walls:  (8)  dry  rubble  walls;  McDonald  &  North. 
Middletown,  Conn.;  (1)  $1.97  per  lin.ft.;  (2)  $2.29  per  lin.ft.: 
(3)  $1.49  per  lin.ft.;  (4)  $1.94  per  lin.ft.;  (5)  95c.  per  lin.ft.! 
(6)  $8  per  cu.yd.;  I7)  $7  per  cu.yd.;  (8)  $6  per  cu.vd.;  Frank 
-Vrrigoni  &  Bro.,  Middletown,  Conn.;  (1)  $2.27.  (2)  $3.10'  (3) 
I  £f;  (4)  $2.75:  (5)  $1.25;  (6)  $8;  (7)  7?  Town  of  Trumbull. 
5400  lin.ft.  native  stone  macadam  or  gravel  construction  on 
the  Uells  Hollow  Turnpike:  (1)  gravel;  (2)  gravel-telford; 
(3)  macadam;  (4)  macadam-telford;  (5)  rubble  drain-  (6) 
cobble  gutters;  (7)  concrete  walls;  (S)  masonrv  walls-  (9) 
dry  rubble  walls:  Goodman  &  Trumbull  Co",  Litchfield. 
Conn.;  (1)  $2.75  per  lin.ft.;  (2)  $3.75  per  lin.ft.;  (3)  $2.75  per 
lin.ft.;  (4)  $3.75  per  lin.ft.;  (5)  $1.25  per  lin.ft.;  (6)  70c.  per 
sq.yd.;  'O  $9  per  cu.yd.;  (8)  $5  per  cu.yd;  (9)  $4.50  per 
cu.yd.;  B.  D.  Pierce.  Jr.,  Co..  Bridgeport.  Conn.;  (I)  $2  07 
<2)  $278:  (3)  $2.47;  (4)  $2.97;  (5)  $1;  (6)  80c.;  (7)  $lo!  (9) 
$8;  (9)  $6;  To-svn  of  Morris,  6436  lin.ft.  graded  or  gravel  con- 
struction on  the  Bantam  Lake  road;  (1)  gravel-  (2)  gravel- 
telford;  (3)  grading:  (4)  grading-telford;  (5)  rubble  drain; 
(6)  concrete  walls:  (i)  masonry  walls;  (8)  dry  rubble  walls. 
Goodman  &  Trumbell  Co.,  Litchfield,  Conn.;  (1)  $2  15  per 
lin.ft.:  (2)  $3.15  per  lin.ft.;  (3)  $1.25  per  lin.ft.;  (4)  $2.25  per 
lin.ft.;  (5)  $1.25  per  lin.ft.;  (6)  $9  per  cu.vd.;  (7)  $5  per 
cu.yd.;  (8)  $4.50  per  cu.yd.;  L.  Longhi  &  Bro.,  Torrington 
Conn.:  fl)  $1.68;  (2)  $2.93;  (3)  $1.61;  f4)  $2.85:  (5)  $138- 
(6)  $10:  (7)  $9;  (8)  $7:  Torrington  Construction  Co..  Tor- 
rington. Conn.;  (1)  $1.57;  (2)  $2.57;  (3)  98c.;  (4)  $1  98"  (5') 
$1.25:  (6)  $6;  (7)  $5.50;  (8)  $4.50:  B.  D  Pierce  Jr  Co 
Bridgeport,    Conn.:     (1)    $1.58:     (2)    $2.28;     (3)    9Sc.;     f4)    $175' 

(5)  $1;  (6)  $10;  (7)  $8;  (8)  $6:  Town  of  Coventrv.  8027  lin  ft 
gravel  construction  on  the  Manchester-Coventrv  Road-  (1) 
gravel  per  lin  ft.;  C2)  gravel-telford  per  lin.ft.";  (3)  rubble 
drain,  per  lin.ft.;  (4)  concrete  walls  per  cu.vd.;  (5)  masonry 
walls  per  cu.yd.:  (6)  dry  rubble  walls  per  cu.vd  •  Peter 
Suzio.  New  Britain,  Conn.;  fl)  $2.24;  (2)  $3.24;  (3)  $125-  (4) 
$8:  (5)  $6.50;  (6)  $5.50:  Ahern  Construction  Co.  Willima'ntic 
Conn.:  fl)  $1.77;  f2)  $2.57;  .3)  $1.25;  (4)  $8:  f5)  $6;  (6)  $5 
Town  of  Sharon,  1840  lin.ft.  gravel  construction  on  the 
Sharon-Amenia  road:  (1)  gravel  per  lin.ft.:  (2)  gravel-tel- 
ford per  lin.ft.;  (3)  rubble  drain  per  in.ft.;  (4)  concrete  walls 
per  cu.yd.:  (5)  nia-soniy  walls,  per  cu.\d;  (61  drv  ri.bble 
walls  per  cu.yd.:  Goodman  &  TrumbuB  Co.,  Litchfield  Conn  ■ 
fl)  fl)  $2.39:  f2)  $3.39;  (3)  $1.25;  (4)  $9;  f5)  $5;  f6)  $4  56" 
Torrington  Construction  Co..  Torrington.  Conn.;  (1)  $1  69- 
f2)  $2.69;  f3)  $1.25:  (4)  $6;  (5)  $.5.50:  (6)  $4.50:  L.  Longhi 
&  Bro.,  Torrington,  Conn.;  (1)  $2.15;  (2)  $3.30:  (3)  $1.40-  f4) 
$10:  f5)  $9;  (6)  7.  Town  of  Preston,  5177  lin.ft.  native  ma- 
cadam construction  on  the  Norwich-Westerly  road'  fl)  ma- 
cadam per  lin.ft.;  (2)  macadam-telford  per  lin.ft.;  (3)  cobble 
gutters  per  sq.yd.:  (4)  rubble  drain  per  lin.ft.;  (5)  concrete 
walls  per  cu.yd.:  (6)  masonry  walls  per  cu.vd.;  (7)  dry  rubble 
walls  per  cu.yd.:  .\hern  Construction  Co.,  Willimantic 
Conn.;  (1)  $4.49;  f2)  $5.20;  (3)  80c.:  (4)  $1.25:  (5)  $8  "6) 
$6:  (7)  $5:  Charles  W.  Tryon,  Meridan,  Conn.;  fl)  $3  15-  (<>{ 
$4.15;  f3)  SOc;  f4)  $1.35:  f5)  $S:  r6)  $6.50;  f7)  $5-  Robert 
G.  Miller,  Bloomfield.  Conn.;  (1)  $5.25;  (2)  $5.85;  (3)  01-  (4) 
f67~f6)  $5.50:  (7)  $5:  Torrington  Construction  Co  Torring- 
ton.   Conn.;    (1)    $3.59;     (2)    $4.59:     (3)    75c.:    (4)    $125-    (5)    $6- 

(6)  $5.50;  f7)  $4.50:  Town  of  Berlin.  3963  lin.ft.  macadam 
construction  on  the  Torrington  road:  (1)  macadam-asphalt 
per  lin.ft.:  (2)  macadam-asphalt-telford  per  lin.ft.-  (3)  cob- 
ble gutters  per  sq.yd.:  f4)  rubble  drain  per  lin.ft.:  (5)  con- 
crete walls  per  cu.yd:  ffi)  masonrv  walls  per  cu  vd  •  f7)  drv 
rubble  walls  per  cu.yd.:  B.  Silvestri  &  Co..  Hartford  Conn  - 
(1)  $2.19:  f2)  $2.74:  (3)  60c.:  (4)  SOc:  f5)  $7.50:  f6)'  $6  m 
$5:  Robert  G.  Miller.  Bloomfield.  Conn.:  (1)  $2  90-  f2V  84- 
(3)  $1:  (6)  $7;  (7)  $6.50:  Torrington  Construction  Co  To?: 
rington.  Conn.;  (1)  $1.88:  f2)  $3:  f3)  $1;  (4)  $1.50:  f5)  $7-  (61 
$6:  (7)  $5;  Leonardo  Suzio,  Meriden,  Cmi  ■  ii)  '!l«ii-'  r') 
$2.90:  (3)  75c.:  (4)  $1.10;  fS)  $S;  (B)  $fi;  f7>  $4.50:  H  E  '  Hall 
&  Co..  Hartford.  Conn.:  (1)  $2.70;  (2)  $3.60:  f3)  60c  -  (4) 
$1.65:  f5)  $7:  f6)  $3.50:  (7)  $2.55:  Town  of  Stafford"  553(i 
lin. ft.  bituminous-macadam  construction  on  the  West '  Staf- 
ford road:  (1)  bituminous  macadam:  (2)  macadam-telford 
per  sq.yd.:  (3)  rubble  drain  per  lin.ft.;  (4)  cobble  gutters 
per  sq.yd.;  (5)  concrete  walls  per  cu.yd.;  (6)  masonrv  walls 
per  cu.yd.;  (7)  dry-rubble  walls  per  cu.vd.:  Cornelia  Bros 
Winsted.  Conn.;  fl)  $1.79:  (2)  $2.79:  (3V  $1-  (4)  $1-  (5)  ss'^ 
(6)     $6;     (7)     $4.50;    B.    Silvestri    &    Co..    Hartford      Conn  '    (1) 

A.    D.    Bridges'    Sons    Co.,    Hazardville.    Conn.;     (1)     $173-     (•>) 

I--""  iVJ}'  <A'>  ''"'^;,=  i^^  *^""  '^>  ":  ">  $5:  Town  of  Old 
Lyme,  5586  lin.ft.  graded  construction  on  the  Neck  Road:     (1) 
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grading  per  lin.ft.  for  25S5  ft.;  (2)  grading  per  lin.ft.  for 
3061  ft.:  <3)  telford  base,  per  lin.ft.;  (4)  rubble  drain  per 
lin.ft.;  (5)  concrete  walls  per  cu.yd.;  (6)  masonry  walls  per 
cu.vd.:  (7)  drv  rubble  walls  per  cu.yd.;  F.  Arrigoni  &  Bro., 
Middletown.  Conn.;  (1)  $1.19;  (2)  11.57;  (3)  $2.75;  (4)  $1.25; 
(5)  $8;  (6)  $7;  (7J  $5.50:  Framingham  Construction  Co., 
Framingham,  Mass.;  (1)  $1.22;  (2)  $1;  (3)  $1.10;  (4)  $1.30; 
(5)  $8;  (6)  $6;  (7)  4;  Robert  G.  Miller,  Bloomfield,  Conn.;  (1) 
$2.25;  (2)  $3.25;  (4)  $3.75:  Town  of  Prospect,  3771  lin.ft.; 
(2)  telford  per  lin.ft.;  (3)  rubble  drain  per  linft.;  (4)  cob- 
ble gutters  per  sq.yd.;  (5)  concrete  walls  per  cu.yd.;  (5)  ma- 
sonry walls  per  cu.yd.;  (7)  dry  rVibble  walls  per  cu.yd.; 
Goodman  &  Trumbull  Co..  Litchfield,  Conn.:  (1)  $1.54;  (2) 
$2.54;  (3)  $1.25;  (4)  75c.;  (4)  $9;  (6)  $5;  (7)  $4.50;  L,  Longhi 
&    Eros.,    Torrington.    Conn.;     (1)     $1.75;     (2)     $2.75;     (3)    $1.38: 

(4)  $1.25;  (5)  $10;  (6)  $8;  (7)  $6:  Town  of  West  Hartford, 
7567  lin.ft.  bituminous  macadam  or  concrete  construction  on 
the  Part  Street  road:  (1)  water  bound  macadam  per  cq.yd.; 
(2)  water  bound  macadam-telford  per  sq.yd.;  (3)  macadam- 
asphalt    per    sq.yd.;     (4)    macadam-asphalt-telford    per    sq.yd.; 

(5)  bituminous  macadam  per  sq.yd.;  (6)  bituminous  ma- 
cadam-telford per  sq.yd.;  (7)  concrete  per  sq.yd.;  IS)  bicomac 
surface  concrete  base  per  sq.yd.;  (9)  extra  culvert  width  per 
lin.ft.;  (10)  rubble  drain  per  lin.ft.;  ill)  cobble  gutters  per 
sq.yd.;  (12)  concrete  walls  per  cu.yd.;  (13)  masonry  walls 
per  cu.vd.;  (14)  drv  rubble  walls  per  cu.yd.;  F.  B.  &  W.  H. 
O'Neil,  "Hartford,  (jonn.;  I7)  $2.16;  (9)  $1.50;  110)  $3;  111) 
$1.25;  (12)  $9;  (13)  $6.25;  (14)  $5;  H.  E.  Hall  &  Co.,  Hart- 
ford. Conn.:  (1)  $1.60;  (2)  $2.14;  (3)  $2.07;  (4)  $2  61;  (5) 
$2.58;  (6)  $3.30;  (7)  $2.84;  (8)  $3.11;  (9)  $90:  (10)  $2.6o;  (11) 
75c.;  (12)  $7.75;  (13)  $5;  (14)  $3.85;  Town  of  West  Hartford, 
A.  C.  Sternberg,  Jr..  First  Selectman;  (7)  $1.71;  (8)  $1.83; 
(10)  $1.25:  (12)  $8;  (13)  $6:  (14)  $5;  Piersen  Engineering  & 
Construction  Co..  Hartford,  Conn.;  (1)  $1.45;  (2)  $2;  (3)  $1.54; 
(4)  $1.98:  (5)  $1.64;  (6)  $2,10;  (7)  $1.58;  (8)  $1.55:  (9)  $50; 
(10)  $1.25:  (11)  75c;  (12)  $8;  (13)  $6:  (14)  $4.  Charles  J. 
Bennett   is  Comr.  ^  „         , 

Bids  will  be  received  bv  the  Board  of  Contract  and  Supply 
until  11  a.m..  May  6,  for  furnishing  and  laying  concrete  base 
and  granite  block  wearing  surface  of  about  1850  sq.yd.  on 
Spruce  St.;  furnishing  and  laying  concrete  base  and  sheet 
as-)halt  surface  of  about  9300  sq.yd.  on  Front,  Morgan  and 
Pleasant  Sts.  In  this  connection  the  trolley  company  will 
lay  about  675  sq.vd.  on  Morgan  St.,  and  relay  about  14,100 
sq  vd  of  asphalt  surface  on  Main  St.  and  Farmington  Ave. 
Roscoe   N.   Clark   is  City   Engr. 

+  Vlhany.  .\.  Y. — The  Board  of  Contract  and  Supply  re- 
ceived the  following  bids  for  improving  New  Scotland  Ave.: 
Warren  Bros.,  Boston,  $45,309;  Union  Paving  Co.,  Schenectady. 
$60  370:  M.  F.  Dollard,  Albany,  $49,768;  Kennedy  Construction 
Co'  Albany,  $53,092;  T.  Henry  Dumary,  Albany.  $48,798.  All 
bid's  were  rejected.  The  following  bids  were  received  for  ini- 
proving  Dove  St..  from  Sheridan  to  Clinton  Aves. :  BENJ.  F. 
MULDERRY,  Albany.  $7223  (awarded  contract) ;  M.  F-,Op|- 
lard  Albany,  $7560:  Kennedy  Construction  Co..  Albany,  $i5b5; 
Patrick  W.'  Mulderry,  .Albany,  $7766.  Isidore  Wachsman  is 
Secy,   of   the    Bd. 

Auburn.  X.  Y. — Bids  will  be  received  until  8  p.m..  May  6, 
by  the  Mayor  for  about  25,000  sq.yd.  paving  on  James  St. 
Elbert  C.  Aldrich  is  City  Engineer,  J.  S.  Hanlon  is  City 
Clerk,  Thos.  H.  O'Neill  Is  Mayor. 

Batavla.  >'.  Y. — The  Citv  Council  has  decided  to  pave  Sum- 
mit St.  with  brick,  for  a  distance  of  2500  ft.  The  approxi- 
mate cost  will  be   $25,000. 

Brooklyn.  N.  Y. — Bids  will  be  received  until  11  a.m..  May  7, 
by  the  President  of  the  Borough,  Borough  Hall,  for  grading, 
curbing  and  laying  sidewalks  on  .\mboy,  Erasmus  Hcnilnck, 
Story  and  West  Sts,;  Gardner  and  Howard  Aves.;  for  regulat- 
ing and  grading  66th  St.;  for  regulating  and  paving  portions 
of  Ashford,  Elton.  Erasmus.  Montgomery,  Shaeffer,  51st  and 
79th  St..  Church,  Kingston  and  13th  Aves.,  and  Ave,  F.  Alfred 
E.   Steers   Is  Pres. 

+Ceilnrbnritt,  L.  I.,  N.  Y. — The  Village  Trustees  have 
awarded  a  contract  to  the  STANDARD  BITULITHK!  CO.,  at 
$1.82  per  sq.yd.  for  about  15,000  sq.yd.  paving  on  Washington 
and   Cedarhurst  Aves.,   Spruce  and    Chestnut  Sts. 

\>n-  York,  N.  Y. — We  are  officially  advised  that  the  follow- 
ing bids  were  received  on  Apr.  25,  by  the  President  of  the 
Borough  of  Manhattan,  for  paving  on  various  streets  (low 
bids  only):  For  paving  Abingdon  .Square  and  Eighth  Ave.. 
from  Abingdon  Square  to  Columbus  Circle,  with  granite,  W. 
J.  Cunningham,  $428,669;  for  repaying  with  wood  and  granite 
Abingdon  .Square  and  Eighth  Ave.,  from  Eighth  Ave,  to 
Columbus  Circle,   W.  J.   Fitzgerald.   $365,649.      Noted   Apr.    17. 

Mew  York.  N.  Y.  (Boro  of  Richmond)  —  Bids  will  be  re- 
c -Ived  until  noon,  Mav  6.  by  the  President  of  the  Borough 
(,f  Richmond,  Horo,  Hall.  St.  George,  New  Brighton,  for 
regulating  and  repaying  with  wood  block  Jersey  St.  from 
Fifth  St.    to  Castleton  Ave.    George   Cromwell    is    I'res. 

+  Brlvldrrr.  N.  J. — The  Board  of  Freeholders  of  Warren 
County  has  awarded  a  contract  to  SALMON  BROS.,  Netcong. 
N.  J.,  at  $44,509  for  the  construction  of  about  five  miles  of 
Htone    road    between    Blalrstown    and    Columbia. 

+  Bloomflrld.  N.  J. — We  are  offlclally  advised  that  the  con- 
tract for  Improving  Essex  Ave.  was  awarded  to  PETRO 
HCOI^A.  Glen  Ridge.  N.  J.,  at  $6700.  Ernest  Baechlln  la  City 
Engr.     R.  F.  Davis  Is  Town  Clk.     Noted  Apr.   17. 

Camdrn,  K.  J. — The  Board  of  Freeholders  will  receive  bids 
until  10  am  May  12,  for  40,000  to  50,000  gals,  of  nHphultum 
road  duHt  according  to  speciflcatlonH  on  lUe  with  F.  W. 
George,  Court  House,     J.  P.   Earl  |8  Chn.  of  Hoads   (  om. 

4-I.onK  Mranrh.  IV.  J.— We  are  officially  advlHid  that  the 
rily  CommlHsionerH  have  awarded  a  contract  to  .M  C.  nilKNH 
at  $2,59  per  Hci  vd.,  for  33,000  H(|.vd.  vitrified  brlik  iiaving  on 
Second  Ave.  The  contract  for  8000  sq.yd.  on  HotUwell  and 
Third  Aves.  was  awarded  to  the  HTANUARl)  lilTULITHIC 
CO.  New  York,  N.  Y.,  at  $2,14  per  aq.yd.  J.  Wesley  Seaman 
In  f-lty  Engr.      Noted    Apr.    3. 

!«»wark,  X.  J. — Thf  Board  of  Works  will  receive  bids  until 
May  S  for  wood  block  paving  on  Broad  St,  The  coiilracl  will 
be  awarded  In  four  Heparati'  parts.  SpeclflcHtlonn  cull  for 
20  lb  of  wood  pn-Mervatlvi-  per  ru.fl.  of  blacks.  Morris  U. 
Slorrerd    Is  City    Engr.     Noted   Mar.   20. 


Plalnfield,  N.  J. — Bids  will  be  received  until  May  5  by  the 
Street  Commission  for  about  28,000  sq.yd.  of  waterbound  ma- 
cadam paving  and  6000  cu.yd.  of  excavation.  Andrew  J.' 
Gavett   is  St.  Comr.     Noted  Apr.  24. 

■A^Rahnay.  X.  J. — Bids  will  be  received  until  S  p.m..  May 
13.  by  the  Common  Council,  for  paving  Irving  St., ^frorn,. Poplar 
to  Grand  St..  with  vitrified  brick.  About  S742  sq.yd. 'will  be 
required. 

\VeHtfleld,  N.  J. — Bids  will  be  received  until  S  p.m..  May 
5.  by  the  Town  Council  for  completing  the  improvements 
on  various  streets.  The  estimated  quantities  are:  2600  cu. 
yd.  excavation,  3200  sq.yd.  waterbound  macadam  to  be  com- 
pleted, 2900  sq.yd.  old  macadam  resurfaced,  150  tons  crushed 
stone,      Charles    Clark    is    Town    Clerk. 

-^Erie.  Peun. — Bids  will  be  re"ceived  until  S  p.m..  May  5. 
by  the  City  Council,  for  approximately  8500  sq.yd.  of  brick  or 
sheet  asphalt  pavement,  work  to  be  let  under  five  separate 
contracts..     B.    E.   Briggs   is  City   Engr. 

+Ferndale,  Penn. — The  Borough  Council  has  .awarded  a 
contract  to  the  B.A.KER-OWEN  CONSTRUCTION  CO.,  Johns- 
town, Penna.  at  $1.85  per  sq.yd.  for  7700  sq.yds.  brick  paving 
on    concrete    base. 

Franklin.  Penn. — The  Commort  Council  will  shortly  adver- 
tise for  bids  for  repaying  two  blocks  of  Liberty  St. 

3Ionessen  Penn. — Bids  will  be  received  until  S  p.m.  May 
1  by  the  Borough  Council  for  grading,  curbing  and  paving 
various  streets.  The  apporxlmate  quantities  are:  10.200 
cu.yd.  grading,  12.500  lin.ft.  curbing,  19,100  8q,yd.  paving. 
A.   W.   Johns   is  Borough   Engr. 


the  Borough 
curbing  and 
D.  G.  Dumm 


PattuD,  Penn. — Bids  will  be  received  by 
Council  until  S:30  p.m..  May  5,  for  grading, 
paving  Si.xth  Ave.  from  Beech  to  Palmer  Aves. 
is    Boro.    Secy. 

^Reading,  Penn. — We  are  officially  advised  that  the  Com- 
missioners of  Berks  County  have  awarded  a  contract  to 
JOHN  E.  WEIDNER,  Reading,  Penn.,  at  $1  per  sq.yd.  for 
paving  the  east  and  west  approaches  of  the  Lancaster  Ave. 
Bridge   and    the   east   approach   of   the   Schuylkill   Ave.   Bridge. 

D.  H.   Hoch   is  County   Controller.      Noted   Apr.   17. 

Romansvllle.  Penn.  (R.  D.  from  EmbreevlUe,  Penn.) — Bids 
will  be  received  until  6  p.m..  May  5,  by  the  Supervisors  of 
West  Bradford  and  Newline  Townships  for  grading  and  mac- 
adamizing a  public  road  5661  ft.  in  length.  R,  E.  Ramsey, 
Romansvllle,    is   Secy. 

Keranton.    Penn Bids    will    be    received    until    noon,    May 

14,  by  the  Controller  of  Lackawanna  County  for  completing 
three  sections  of  an  unfinished  macadam  road  In  the  county. 
Charles   R.    Savage  is   County   Controller. 

+Sewlckley.  Penn. — We  are  officially  advised  that  the 
Borough  Council  has  awarded  a  contract  to  McPHERSON 
BROS..  Edgeworth,  Penn.,  at  $6583  for  about  3035  sq.yd. 
brick  paving  on  Nevin  Ave.  Other  bidders  were:  Ridge 
Bros.,  $7254;  J.  G.  McGuire  &  Co.,  $7088;  D,  W.  Challis  &  Sons, 
$6617;  the  Holmes  Construction  (Jo.,  $6935.  M.  M.  Baker  Is 
Borough    Engr.      Noted   Apr.    17. 

+  Raltlniare.  Md. — Contracts  have  been  awarded  by  the 
Board  of  Awards  to  the  F.  E.  SCHNEIDER  PAVING  CO.. 
Lormaii  and  Monroe  Sts.,  Baltimore,  for  paving  under  Con- 
tracts 106,  109  and  111,  at  $37,099,  $6542  and  $13,367,  for  be- 
tuminous  concrete  paving.  Under  contract  110  to  P.  FLANl- 
G.VN    &    SONS,    120    East    Lexington    St.,    Baltimore.      Eugene 

E.  Grannann,   Pres.   of  Comrs.      Noted   Apr.   10. 

^Baltimore,  Md. — A\'e  are  officially  advised  that  the  Pav- 
ing Commission  has  awarded  a  contract  to  TIIO.MAS  MUL- 
L.AN,  York  Road  and  Dumbarton  Ave..  l!altimoie.  fur  street 
paving  under  Contract  No.  52;  to  the  EASTKK.N'  PAVING  CO.. 
55  Baxter  lildg.,  I'hiladelphla.  for  Contract  No.  54.  All  bids 
on  Contract  No.  53  were  rejected  as  excessive,  and  Its  re- 
advertisement  ordered.  J.  Meyers  Hedlan  is  Secy,  of  the 
Com.     Noted  Mar.   27. 

+Denton,  Md. — The  Commissioners  of  Caroline  County  have 
awarded  a  contract  to  the  HOLT  CONSTRUCTION  CO..  Fed- 
eralsburg,  Md.,  at  $33,234,  for  th<-  construction  of  1.63  miles 
of  road  from  Denton  to  Wlllowpond  and  the  concrete  ap- 
proaches to  the  bridge.  The  only  bid  for  the  drawbridge  was 
rejected.     Noted  Apr.  24. 

+Hoekvllle.  Mil. — A  contract  has  been  awarded  by  the 
Commissioners  of  Montgomery  County  to  FORSYTH  & 
SMITH,  Belalr,  Md.,  at  $24,807,  for  the  construction  of  three 
miles  of  road  along  the  River  Road  from  Cohasset  to  District 
of  Columbia. 

VirKllinn,  Va. — Bids  will  be  ri'celved  until  May  6  by  the 
Street  Committee  for  the  construction  of  about  5000  sq.yd. 
of  concrete  sidewalks.      W,   W.  Tuck    Is  Chn. 

WayneMliurn.  Va. —  Bids  will  be  received  until  May  7  by 
the  State  Highway  Commission  and  South  River  Road  Board 
of  Augusta  County  at  the  County  Engineer's  office,  Waynes- 
boro, for  macadamizing  about  33  miles  of  county  roads  as  fol- 
lows: Sect  1,  Waynesboro  to  Stouarfs  Draft,  9.6  mib-s;  Sect.  2, 
Waynesboro  to  Lavmans,  5.2  miles;  Sect.  3.  Waynesboro  to 
Hermitage,  4.9  miles;  Sect.  4,  Wavnesboro  to  FlshervlUe.  B.7 
miles;  Sect.  6,  Stuart's  Draft  to  Fishersvllle,  6,9  miles;  Sect, 
fi,  Rockfish  (^ap  to  Waynesboro,  with  portions  In  Basic,  and 
bituminous  paving  In  Basic  and  Wayni'sborc,  P.  St.  John 
Wilson,    Richmond,    Va.,    Is    State    Highway    Comr. 

Iluntlnglon,    W.    Vn. — See    Item    under   Water   Supply — Ir""!- 

g.llli.M. 

+lir<-n«ur.  fin. — We  are  ofllclally  advised  that  the  City 
Council  hiiH  awarded  a  contract  to  the  NICHOLS  CONTRACT- 
1N(}  CO.  at  about  $8000  for  paving  Cutldler  St.  Atliinta 
Stone  Co,  also  bid   on  the  work. 

Went    Point,    (ia Thi-    City    Council    will    ask    bids    for    the 

<  oiiHtnietlon  of  concrete  sidewalks  on  various  Htreets,  for 
which  the  Hum  of  $10,000  In  nviilluhli-,  J.  T,  Johnson  Is  Mayor. 
Heymaii    lliiKedorn    la    KnKr,-ln-CharKe. 
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+Tiiiiipn.  Fin. — The  noiird  of  I'uhlic  WdiltB  tins  awardi-d  a 
lontract  ,U.  the  SOUTJlKim  ASlTtAl.T  .Vr  CONSTKUCTION 
e  ).  L.limliiKham  AUi.  :il  iippioxinmt.ly  $3«,0U0  lor  18,880 
t.;.>il.  ol  asphalt  block  paving  on  liayshoif  131vd.  F.  F' 
Warren  la  City  lingr.     Not.-d    Api-.   3. 

.Mon«K<>n><-ry.   Ala.— Hids    will    bv    ncTiv.d   until    May    19    by 
th,'    l.oard    of    Jtevunui'    of    MonlKomfi-y    County     tor    tfradlnp  ■ 
and     KravWlnB-    SIX     miles     of     the     Hamer-Grady     Road     from 
Kanur  to  the  l>lke  County  line.     Thos.  H.   Edwards  Is  County 
Ji<ngr. 

IMi'w  Dcfntur,  AIn. — Hids  will  be  received  until  May  12  by 
the  City  Council  for  curb,  Kutter  and  asphaltic  concrete  anil 
bituminous  concrete  pavine  on  vaiious  streets.  Henry 
Hartung-    is  City   Clk. 

M<>ur<i<-.  1,11.— Bids  will  b,.  received  until  Mav  IG.  by  the 
Mayor  for  paNiiiK  Walnut  St..  from  .Jefferson  to  l>lne  Sts.  The 
work  leciniir.')  i:5t4  niiy.  of  w<m)<|  blocl^  pavUifr,  3S4  sq.yd.  of 
brick,  and  :;s!<(l  Ini.ft.   I'oiu-i-ele  <'urb.     A.  A.   Forsythe  is  Mayor. 

1M<'«-  OrlcnnM,  I.n. — Bids  will  soon  be  asked  for  paving  Fern 
St.,  from  Commercial  to  Mobile  Sts.  This  is  a  readvertise- 
ment  as  all  bids  were  rejected  the  first  time  as  excessive. 
A.    A.    Lafaye    is    Comr.    of    I'ub.    Property. 

+  Slirevei><irt.  liii. — We  are  officially  advised  that  the  Police 
Jury  of  Caddo  Parish  has  awarded  a  contract  to  the  HEALY 
CONSTRITCTION  CO.,  Meridian,  Miss.,  at  approximately  $65,- 
(Mii),  for  the  construction  of  9  Vi  miles  of  road;  to  the  LOUISI- 
ANA PETROLEUM  PETROLITHIC  CONSTRUCTION  CO.,  New 
Orleans.  La.,  at  approximately  .$46,500,  for  the  construction 
of  live  miles  of  Parish  roads.  J.  T.  Uullen  is  Parish  Engr. 
Noti  d  Mar.  20. 

+Blnuiitvllle,  Tonn — A  contract  has  been  awarded  by  the 
Commission  of  Sullivan  County  to  OI^IVER  &  HILL,  Mary- 
ville,  Tenn..  at  approximately  $200,000  for  the  improve- 
ment of  county  roads. 

I'nton  City,  Tenn. — The  City  Council  will  soon  ask  for  bids 
for  street  improvements,  estimated  to  cost  $40,000.  C.  H. 
Jenks   is   Engr-in-Charge.      J.   A.   Cobe   is   Mayor. 

BonlinK  Green,  Ky. — We  are  officially  advised  that  bids 
will  be  received  until  10  a.m..  May  5,  by  the  Fiscal  Court  of 
Warren  County  for  the  construction,  repair  and  mainten- 
ance for  one  year  of  macadam,  gravel  and  dirt  roads  in  the 
county.  About  $25,000  has  been  appropriated  by  the  county 
and  nearly  as  much  by  vicinities  through  which  the  roads 
run.      W.   H.    Crump    is   County    Road    Engr. 

Akron,  Ohio — Press  reports  state  that  the  Director  of 
Public  .Service  will  receive  bids  until  May  7  for  paving  East 
Market  St.  The  contract  will  be  awarded  in  two  parts  to 
expedite    the   work.      Ira   A.    Priest   is   City   Clk. 

+Cineinnati,  Ohio — We  are  officially  advised  that  a  con- 
tract has  been  awarded  by  the  County  Commissioners  to 
WILSON  &  SQUIRES,  Hamilton  Ave.,  Cincinnati,  at  $6354  for 
the  improvement  of  about  4000  lin.ft.  of  Oak  Ave.  Albert 
Reinhardt  is  Clk.     Noted  Apr.  10. 

rievelnnd,  Ohio — Bids  will  be  received  until  11  a.m..  May 
14,  by  the  Board  of  Commissioners  of  Cuyahoga  County  for 
furnishing  material  for  repairing  Miles  Ave.,  Dunham,  Fen- 
kell.  Canal,  Mayfield,  Brecksville,  Schaaf.  Euclid,  Berea, 
Wooster,  Lorain,  Columbia  and  Coe  Ridge  Uoads  and  the 
Denison-Harvard  Bridge.     John  F.  Goldenbogen  is  Clk. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  May  9, 
by  the  Director  of  Public  Service,  for  grading,  draining, 
curbing  and  paving  with  brick  portions  of  Adams  Ave.  and 
East  92d  St.     W.  J.  Springborn  is  Dir. 

Columbus,  Ohio — Elds  "will  be  received  until  May  14.  b.v 
the  Commissioners  of  Franklin  County,  for  the  improvement 
of  the  following  roads:  Thrush  Road,  Groveport  Road  and 
Richardson  Road,  all  in  Madison  Township;  Atcheson  Road, 
Clinton  and  Mifflin  Township;  Park  Road,  Sharon  Township; 
Livingston  Ave.  Road,  Truro  Township;  Scioto  Riverway, 
Franltlin  and  Jacltson  Townships. 

Bids  will  be  received  until  May  15,  by  the  State  Highway 
Commissioner,  for  grading  and  paving  with  concrete  with 
bituminous  surface  treatment,  0.71  mile  :)f  th"  Lancaster  Road, 
Madison  Township,  Franklin  County,  at  an  estimated  cost 
of  $7832;  for  grading  and  paving  with  waterbound  macadam, 
1.03  miles  of  the  Devalon  Road,  Sect.  2.  Union  and  Paint 
Townships,  Fayette  County,  at  an  estimated  cost  of  .$6914. 
James   R.   Mariner   is   Comr. 

+We  are  officially  advised  that  the  Commissioners  of 
Franklin  County  have  awarded  contracts  for  road  improve- 
ments as  follows:  To  W.  O.  JEWETT,  Worthington,  Ohio,  at 
$94,154  for  12.35  miles  of  macadam  on  the  New  Albany  and 
Reynoldsburg  Road,  to  W.  O.  JEWETT.  at  $40,566,  for  5.02 
miles  of  the  Boehm  Road;  to  JAY  KEYS.  Westerville,  Ohio,  at 
$33,161  for  macadamizing  4.22  miles  of  the  Kidner  and  Taylor 
Road;  to  R.  W.  McCOY,  at  $5027,  for  9.64  miles  of  the  God- 
own  Road,  Perrv  Township,  Hugh  K,  Lindsey  is  County 
Surv.     Noted   Apr.    10. 

♦  Contracts  have  been  awarded  bv  the  Director  of  Public 
Service  for  street  improvements  as  follows:  To  B.  F.  PATTER- 
SON for  paving  Wrexham  Ave.,  to  BENTZ  BROS.,  at  $14,538 
and  $28,704.  respectively,  for  paving  Wheatland  and  Eureka 
Aves.;  to  S.  T.  KNIGHT,  at  $3480  for  Tallmadge  St.,  $6313  for 
the  alley  north  of  Brvden  Road.  $1040  for  alley  west  of  21st 
St.:  the  ANDREWS  ASPHALT  PAVING  CO..  at  $6432  for  In- 
dianola  Ave.;  P.  E.  SULLIVAN  &  CO..  at  $67,084  for  paving 
Mound  St.;  to  GEIEGLE.  GARNES  &  CO.,  at  $8133  for  Davis 
Ave.;  $12,387  for  Esper  St.;  $22,469  for  Bruck  St.;  $1593  for 
Almond  Alley.  S.  T.  KNIGHT  was  also  awarded  a  contract 
for  paving  Sixth  St.  S.  A.  Kinnear  is  Dir.  of  Public  Service. 
Noted   Mar.    20. 

+rolumhnH,  Ohio — Contracts  for  road  improvements  have 
been  awarded  bv  the  State  Highway  Commissioner  as  fol- 
lows: To  H.  E.  HUNT,  Jackson,  Ohio,  at  $34,300  for  1.93 
miles  of  the  Akron-Canton  Road.  Springfield  To\\  nship. 
Summit  Countv:  to  PETRIE  &  LONG,  Logan,  Ohio,  at  $11,300 
for  one  mile  on  the  New  Lexington  and  Logan  Road.  Pike 
Township,  Perrv  Countv.  James  R.  Marker  is  Comr.  Noted 
Apr.   17. 

DennlHon.  Ohio — Bids  will  be  received  until  noon.  May  9, 
by  the  Villae-e  Council,  for  grading,  curbing  and  paving  Cen- 
ter St.  and  Miller  Ave.     John  A.  Pouts  is  Village  Clk. 


+I<:iyrla.    Ohl<i — The    Board     of     CommlHMloni-r»     of     Lorain 


I...T,  i.K-  V  n/Ki"  Jii  •  onniruein)!!  i  o.,  I'remoni,  »H,1)7»;  MuUertl 
(  onatruritlon  Co.,  Fremont,  »1«,000;  Capital  CoriHlructlon  Co., 
$in.,40;  C.  B.  Ramsey,  $15,700,  and  II.  U.  Kll|).-nKer,  115,765. 
F.    L.   Kllenberger   is   Clk.      Noted    Mar.    27   and    Apr.    24. 

Muellil,  Ohio — Bids  will  be  recidved  until  noon.  May  2(5,  by 
the  Village  Council  for  the  construction  of  HidewalkM  on  I>lllo 
toad  from  Euclid  Ave,  to  the  New  York.  ChlcuKo  &  St.  LoulH 
Ry.  tracks.  Tho  E,  A.  Pease-  Engineering  Co..  80S  .MarHhall 
^5  '■',*'  •  '  '''^'I'and,  Ohio,  Is  Engr.  In  Charge.  Fred  H.  Shoaff  U 
Village  Clk. 

I^ima,  Ohio — We  are  ofllcially  advised  that  the  Director  of 
Public  Service  will  ri'celve  bids  until  noon,  June  3,  for  about 
4028  sq.yd.  of  brick  or  asphaltic  macadam  pavement  on 
Jameson  Ave.  Jas.  R.  Morris  Is  Dir.  G.  A.  Crayton  Is  City 
Engr. 

ItliddleneUI,  Ohio — Bids  will  be  received  until  noon.  May 
8,  by  the  Village  Council  for  improvement  of  High,  Elm, 
Main  and  State  St.s.  by  grading,  draining  af.il  paving  with 
bituminous  macadam.  B.  F.  Hewit,  Jelferson,  Ohio,  Is  Engr. 
in    Charge.      Joseph    White    Is    village    Clk. 

I  hrlehMville,  Ohio — Bids  will  be  received  until  noon.  May 
29,  by  the  Trustees  of  Mill  Township,  Tuscarawas  Countv,  for 
the  improvement  of  about  two  miles  of  th>-  I'ark  Valley  Uoad. 
Henry  O,  Snyder,  City  BIdg,,  Uhrlchsville.  is  Township  Clk. 
Noted  Apr.   24. 

+WauHeon,  Ohio — We  are  officially  advised  that  the  Vil- 
lage Council  has  awarded  a  contract  to  H.  G.  ZELLER. 
Swanton,  Ohio,  at  $15,859  for  the  improvement  of  .North 
Chestnut  St.  from  Fulton  to  Brannel  St.  other  l)idders  were: 
H.  S.  Enck.  Lima,  Ohio,  $19,249;  Joseph  Karsh,  Cellna,  Ohio, 
$17,604;  Johnson  *t  RItz,  Napoleon,  Ohio,  $17,862.  John  Grim 
is  City  Engr.      L.   H.   Deyo   is  Village  Clk.      Noted    Apr.    10. 

WeMt  I'nrli,  Ohifi — Bids  will  be  received  until  noon.  May 
5  by  the  Village  Clerk  for  the  construction  of  sidewalks  on 
Lorain  St.,  Settlement  and  Triskett  Roads,  Highland,  Vernon, 
Lakota  and   Leland   Aves.      Fred   Feuchter   Is  Clk. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received   as  follows; 

May  9,  at  Tipton,  by  Commissioners  of  Tipton  and  Ham- 
ilton Counties,  for  the  construction  of  a  gravel  road  on  the 
line  between  the  two  counties.  J.  H.  Tranbarger  Is  Audr.  of 
Tipton  County.     George  Griffin  is  Audr.  of  Hamilton  County. 

May  12,  at  Bedford,  by  Commissioners  of  Lawrence  County, 
for  the  construction  of  gravel  or  macadam  roads.  Ezra  W. 
Edwards    is   Audr. 

May  15,  at  Fort  Wayne,  by  Commissioners  of  Allen  County, 
tor  a  gravel  road   in  Monroe  Township,     Calvin  H.   Brown   Is 

Ander)ion,Ind. — Bids  will  be  received   until   10  a.m..  May  21, 

by  the  Commissioners  of  Madison  County  for  the  construc- 
tion  of   3   gravel    loads.      Joel    B.    Beneflel    is   Audr. 

Beeeh  c;rove,  Ind. — Bids  will  be  received  until  8  p.m..  May 
6,  by  the  Town  Board  for  improving  portions  of  Fifth,  13th, 
14th.  15th  and  16th  Aves.  at  an  estimated  total  cost  of  $38,542. 
M.   H.    Johnson   is   Town    Clk. 


Blufl'ton,  Inil. — Bids  will  be  received  until  May  7,  by  Com- 
missioners of  Wells  County  for  construction  of  a  stone  road 
on  the  Wells-Huntington  County  line.  L.  A.  Williamson  is 
Audr.   Wells    County. 

IndlanapoiiN,  Ind.— The  Board  of  Public  Works  has 
adopted  a  resolution  authorizing  the  paving  of  English  Ave. 
from  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
tracks  to  Keystone  Ave.  The  estimated  cost  for  wood  block 
pavement  is  $25,644,  but  bids  will  be  asked  on  four  standard 
materials.     Chas.   A.   Schrader  is  Pres. 

+Munele,  Ind. — The  Beard  of  Public  Works  has  awarded 
a  contract  to  the  WESTERN  CONSTRUCTION  CO..  Lafayette, 
Ind.,  at  $45,894,  for  paving  East  Washington  St.  from 'Mul- 
berry St.  to  the  Pennsylvania  R.R.  tracks  with  creosoted 
wood    blocks.      B.    F.    Deardorff    is    City    Engr. 

Flint.  Mieh. — Bids  will  be  received  until  3  p.m.  May  9, 
by    the    Common    Council    for    construction    of    approximately 

be 

+Calro,  III. — The  Board  of  Local  Improvements  has  award- 
ed a  contract  to  ROY  L.  WILLIAMS  at  $53,241.  for  paving  with 
vitrified  brick  and  otherwise  improving  Holbrook  Ave..  Fourth 
Sixth.  10th  and  12th  Sts.  George  F.  Dewey  Is  City  Engr.  Not- 
ed   Apr.    3. 

+Dixan.  III. — We  are  officially  advised  that  a  contract  has 
been  awarded  by  the  Board  of  Local  Improvements  to  the 
GUND-GRAHAM  CO.,  at  $32,632.  for  the  improvement  of  Third 
St.      Blake  Grover  is  Secy,  of  the  Bd. 

+Joliet,  III. — We  are  officially  advised  that  the  Board  of 
Local  Improvements  awarded  the  contract  for  resurfacing- 
Eastern  Ave.  to  the  H.  B.  STREICHER  CO..  Memphis  Tenn. 
at   $12,300.    C.   D.  O'Callahan   is   City   Engr.    Noted   .\pr.   24. 

Kankakee.  Ill — The  Board  of  Local  Improvements  has  re- 
ceived bids  for  brick  paving  on  West  Ave.  and  Station  St. 
from  the  West  Side  Quarries  Co.,  Kankakee.and  A.  D.  Thomp- 
son &  Co..  Peoria.  111.  Both  bids  were  rejected  as  excessive. 
The    City    Engineer's    estimate    was    $44,840. 

+  Mattoon.  III. — We  are  officially  advised  that  the  Board  of 
Local  Improvements  has  awarded  a  contract  to  THORNTON 
&  MICHAEL.  Mattoon.  at  $19,500.  for  the  improvement  of 
various  streets.  Other  bidders  were:  A.  C.  Loomis.  $20,000; 
Bresee  &  Brown,  $20,197.  C.  L.  James  is  Citv  Engr.  Noted 
Apr.  17.  .  .  = 

Waukegan,  III. — We  are  officially  advised  that  the  Board 
of  Local  Improvements  has  received  bids  for  street  improve- 
ments as  follows:  For  paving  Grand  Ave..  McCugo  Bullock 
Co.,  Waukegan.  at  $35,523  for  Marion  brick;  $35,954  for  Barr 
brick;  paving  St.  James  St..  Chas.  Pavne.  Waukegan.  $8557 
for  Boston  brick:  the  White  Construction  Co..  Milwaukee, 
Wis..  $8245  for  Marion  brick.  M.  J.  Douthitt  is  Citv  Engr. 
Noted  Apr.   17.  .  = 
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Slarinette.  Wis. — Bids  will  be  received  until  May  15  by  the 
Department  of  Public  Worlds  for  improving  Ogden  St.,  from 
Starkweather  to  Bayshore  Sts..  with  9-in.  macadam,  concrete 
curb  and  gutter;  and  Starliweather  St.,  from  Alimeda  to  Og- 
den   Sts.,    9-in.    macadam,    concrete    curb    and    gutter. 

+Miln'ank8s,  AVIs. — Contracts  for  street  paving  have  been 
awarded  bv  the  Department  of  Public  Worlis  as  follows:  State 
St..  27th  to  35th  Sts.,  creosoled  block,  to  L.  W.  SCHRUTH. 
$18,690:  Folsom  Place,  Oakland  Ave.  to  Downer  Ave.,  brick,  to 
BADGER  CONSTRUCTION  CO.,  $13,771,  Milwaukee  St..  Detroit 
to  Erie  Sts..  $34,961,  and  Sth  St..  Chestnut  to  Winnebago  Sts., 
S2S19,  both  stone.  BADGER  CONSTRUCTION  CO.;  Kinnickin- 
nlc  Ave.,  \\'e8ner  to  Oklahoma  Aves.,  brick,  D.  M.  SNEDDEN 
CO.,  $15,022:  Sth  Ave.,  Harrison  to  Cleveland  Aves.,  bitum- 
inous macadam,  $4712.  Fred  G.  Simmons  is  Corar.  Noted 
Apr.   17. 

Snperior,  \V1». — Bids  will  be  received  until  1  p.m..  May  6, 
by  the  Board  of  Public  Works,  for  improving  and  ripaving 
Grand  (or  Lamboin)  Ave.,  from  North  Third  to  Belknap  Sts. 
Bids  will  be  accepted  on  reinforced  concrete,  sheet  asphalt 
or  asphaltic  concrete.     E.  B.  Banks  is  City  Engr. 

♦  Went  .\llln.  Wis. — We  are  officially  advised  that  the 
Board  of  Public  Works  has  awarded  a  contract  to  the 
WHITE  CONSTRUCTION  CO..  Milwaukee.  Wis.,  at  $65,554  for 
improvement  of  various  streets.  L.  F.  Fish  is  City  Clk. 
Noted  Apr.   3. 

BIdura,  Iowa — We  are  officially  advised  that  bids  will  be 
received  about  June  1  by  the  City  Clerk  for  6000  sq.yd.  of 
concrete  paving,  sewer  improvements,  estimated  to  cost  $15,- 
000.  and  water  extensions  costing  about  $5000.  D.  J.  Stout 
at  $12,300.      S.   B.  Gardner  is  City  Engr.      Noted  Apr.   24. 

Iowa  Pails,  Iowa — We  are  officially  advised  that  bids  will 
be  received  until  May  12  by  the  City  Clerk  for  the  con- 
struction of  20,129  sq.yd.  paving  and  lO.SOO  lin.ft.  curb.  J. 
O.  Gregg  is  City  Clk.  S.  B.  Gardner,  ISldora,  Iowa,  is  Kngr. 
in-Charge. 

+Daluth.  Minn. — The  City  Commission  has  awarded  con- 
tracts for  street  improvements  to  R.  McDONNELL,  as  follows: 
East  Fourth  St..  from  Sixth  to  14th  Aves.,  $46.2S1;  22d  Ave. 
East,  from  Third  to  Fifth  Sts..  $4055:  17th  Ave.  East,  from 
Fourth  to  Seventh  Sts.,  $10,002;  Sixth  St.  from  ISth  Ave.  East. 
to  Woodland  Ave.,  $12,322;  Victoria  St.,  from  Woodland  Ave. 
to   Hartley   Road,    $14,348. 

+Inde|>en<lenfr,  Kan. — We  are  officially  advised  that  the 
Citv  Council  has  awarded  a  contract  to  HOMER  GREEN. 
Independence.  Kan.,  at  $6820  for  curb,  gutter  and  pavement 
on  Maple  and  Earl  Sts.  F.  P.  Dellone  &  Co.  bid  $7001,  G. 
H.  Kreinhagen  is  City  Clk.      Noted  Apr.    17. 

Norfolk,  Xeb. — We  are  officially  advised  that  bids  will  be 
received  until  5  p.m..  May  26,  by  the  City  Clerk  for  47,000 
sq.yd.  of  asphaltic  concrete  paving  at  an  estimated  cost  of 
$97,000.  P.  F,  Stafford  is  City  Clk.  H.  H.  Tracy  is  City 
Engr. 

Watertown,  S.  D. — Bids  will  be  received  until  8  p.m.. 
May  12.  by  the  City  Auditor  for  about  45,000  sq.yd.  pavement 
on  various  streets.  Bids  will  be  accepted  for  I'ortland 
cement  concrete,  vitrified  brick,  asphaltic  concrete  or  cre- 
osoted    block.      Orln    M.    Lane    is    City    Audr. 

Helena,  Mont. — The  City  Council  has  approved  plans  for 
the  Park  Ave.  I'aving  District  at  an  estimated  cost  of  $8000. 
The  Council  has  passed  a  resolution  for  the  Jackson  .St.  Local 
Improvement  District  for  sidewalks  and  curbs,  estimated 
cost    $15,500.      J.    A.    Mattson    Is    City    Clk. 

St.  liOulM,  Mo. — The  Board  of  Public  Works  is  having  plans 
prepared  for  about  12,000  sq.yd.  of  street  paving  and  .some 
extensions  to  the  present  water  system.  The  .Smith  &  Boulay 
Co.,  Toledo,   Ohio,   is   Engr,-in-Charge. 

AlTln.  Tex. — At  an  election  of  precinct  tax-payers,  Apr. 
18,  the  question  of  Issuing  $300,000  of  good  roads  bonds  was 
carried. 

+  .Vn<lerson,  Tex. — A  contract  has  been  awarded  bv  the 
Commissioners'  Court  of  Grimes  County  to  the  TE.XAS  GRAD- 
ING CO..  708  Carter  Bldg.,  Houston,  Tex.,  at  about  $140,000. 
for  the  construction  of  40  miles  of  macadam  and  sanfl  clay 
roads  In  the  Navasota  District.  Reld  Rlkard  Is  County  Judge. 
Noted    Mar.    27. 

Btran,  Tex. — See   Items  under  Water  Supply — Irrigation. 

Cameron.  Tex. — At  a  recent  election  of  the  precinct  tuN- 
payers,  the  question  of  Issuing  $150,000  in  bonds  for  road  im- 
provements  was    carried. 

Port  Worth.  Tex. — The  Comlsaloners'  Court  opened  bids, 
Apr.  21,  for  the  construction  of  a  proposed  new  highway  sys- 
tem In  Tarrant  County,  the  cost  of  which  will  aggregate 
about  $830,000.  The  contracts  will  be  let  May  1.  The  follow- 
ing bids  were  received  and  are  under  construction:  Section 
"A."  Grapevine  Road:  Texas  Building  Co.,  Fort  Worth,  $(;fi.l44: 
Tarrant  Construction  Co..  Fort  Worth,  $89,996;  Section  "H,' 
Grapevine  Uo.id:  Cobb  &  Gregory.  $90,417;  Ti-xas  Building  Co., 
$61,328:  Dallas  Road;  Texas  Building  Co..  $101,210;  Austin 
Bros.,  $108,519;  II.  K.  McCollum,  $113,789;  Mnnsfleld  Road,  sec- 
tion "A":  D.  M.  Purvis,  $57,378.  .VlanstieUl  Road,  seitlon  "H": 
Texas  Building  Co..  $61,328;  H.  K.  McCollum,  $fin.708.  Hurli- 
Hon  Road:  Texas  Building  Co.,  $49,358;  J.  U.  Madnx  and  Den- 
nis &  Fagan,  $56,453.  W.-Ht  Cleburne  Road:  Texas  lliillding 
Co.,  $48,943.  Weatherford  Road:  II.  K.  McCollum,  $74,397; 
Texas  Building  Co..  $68,492.  A/.le  Road:  Texas  Building  Co. 
$«,96B.  Reller  Road:  Texas  Building  Co.,  $74,479;  SV.  T 
Montgomery,  $82,421.  J.  O.  Travllla,  St.  Louis.  Mo..  Is  Engr. 
In  Charge.      Noted  Apr.   3. 

NaroKdorhrs,  Tex. —  Bids  will  he  received  until  May  8  by 
the  ('My  Council  for  about  16.000  sq.yd.  of  paving  on  various 
HtreetH.  Bids  will  be  accepted  on  creoHoted  wood  blocks, 
vltrlded  brl<k,  asphaltic  concrete  on  concrete  or  macadam 
foundation,  rock  asphalt  or  concrete  on  macadam  foundii- 
llon,  Uvalde  rock  asphalt  or  Dolarwuy.  J.  R.  McKlnney  U 
City   Hecv.      Noted    Mar.    27. 


\ralnut  Springs,  Tex. — A  bond  issue  of  $10,000  IWW- recently 
been  voted,  the  proceeds  of  which  will  be  use<f*¥*r  street 
improvements.      The   Mayor   may    be    addressed.       "■«- 

Marietta,  Okla. — The  City  Council  has  passed  resolutions 
authorizing  about  12  blocks  of  paving  on  Main  St.  Plans  are 
being  prepared  by  the  Benham  Engineering  Co.,  American 
National  Bank   Bldg.,   Oklahoma   City,    Okla. 

Denver,  Colo. — The  Board  of  Public  Works  is  planning 
improvements  at  an  estimated  cost  of  $67,169,  in  Harman  Im- 
provement District  No.  1;  also  the  South  Capitol  Hill  Sur- 
facing District  No.  1  will  be  improved  at  a  probable  cost  of 
$18,928.  Bids  %vill  probablv  be  asked  about  June  20.  Seth  B. 
B.  Bradley  is  Pres.  of  the  Bd. 

Oiympla,  Wash. — Estimates  for  grading,  paving,  concrete 
sidewalks,  sew^ers.  etc.,  on  Columbia  St.,  were  made  as  follows 
by  the  City  Engineer:  Brick.  $25,814;  asphalt,  $22,094;  total 
cost   for   ccuinecting  streets,   using  brick,    $43,433,  and   asphalt, 

$37,134. 

Rltzvlile,  ^Vash. — The  Board  of  Commissioners  of  Adams 
County  has  changed  date  of  receiving  bids  t,  r  the  con- 
struction  of  Permanent  Highway  No.   3  from  May  5  to  May  6. 

Seattle,  Wash. — Low  bids  for  the  improvement  .>f  the  Pine 
St.  District  were  received  by  the  Board  of  Public  Works 
from  A.  J.  Baumgartner.  at  $56,168.  for  brick,  and  the  Barber 
Asphalt  Paving  Co..  at  $50,468,  for  bitulithic  paifement. 
Arthur  H.   Dimock   is   City   Engr. 

Portland,  Ore. — The  low  bid  for  the  improvement  of  the 
East  Stark  St.  District  was  that  of  the  Oregon  Independent 
Paving  Co.  at  $69,008  for  asphaltic  concrete  pavement.  Thos. 
M.    Hurlbut    is   City    Engr. 

+Saieni.  Ore. — A  contract  has  been  awarded  by  the  City 
Council    to    W.    D.    PUGH.    Salem,    Ore.,    at   $21,997,   for   paving 

Marion    St.    with    concrete. 

.\lhamhra.  Calif. — Bids  will  be  received  by  the  City 
Trustees  until  9  a.m..  May  3  for  improving  San  Mario  Ave, 
from  Adams  to  Fourth  Sts.  The  work  consists  of  grading, 
oiling  and  installing  an  ornamental  lighting  system,  O.  M. 
Caulk   is    City    Clk. 

Bakersfleld,  Calif. — The  Supervisors  nf  Kern  and  Ventura 
Counties  plan  the  construction  of  a  road  to  the  coast  from 
Maricopa.  Kern  County's  share  of  the  expense  will  be  be- 
tween   $20,000    and    $30,000. 

Colton,  Calif. — We  are  officially  advised  that  bids  will  be 
received  by  the  City  Trustees  until  May  12.  for  approximately 
IV*  miles  of  oiled  macadam  and  asphalt  pavement.  Charles 
H.'Wondiies  is  City   Engr. 

Hanford,  Calif. — The  City  Trustees  will  order  the  Im- 
provement of  about  four  miles  of  streets.  Oil  and  gravel 
will   be   used. 

Los  .Angeles,  Calif. — Bids  will  be  received  by  the  County 
Supervisors  until  2  p.m.  May  5  for  constructing  a  por- 
tion of  the  Long  Beach-Naiiles  Road.  The  work  consists 
of  the  following  quantities:  3772  cu.yd.  of  excavation,  11,895 
lin.  ft.  of  shaping  roadbed.  23,790  sq.ft.  of  concrete  paving 
with  bituminous  wearing  surface,  25.3  cu.yd.  of  Class  A  con- 
crete. 435  ft.  of  IS-in.  reinforced  concrete  pipe,  100  ft.  of 
guard  fence.     A.  M.  McPherron   is  Deputy  Clk. 

San  Diego,  Calif. — David  H.  Ryan  has  purchased  20  acres 
for  subdivision  purposes  in  East  San  Diego  and  will  spend 
about  $45,000  in  grading  streets,  laying  water,  gas  and  sewer 
niirtns,    and    constructing   curbs,   and   walks. 

Saunalito,  Calif. — .\  bond  issue  for  $100,000  has  been  voted 
for  street  improvements.  .\  thoroughfare  will  be  built  to 
connect   with   the   State    Highway. 

San    Fernando.    <'ailf We    are    officially    advised    that    bids 

will  be  received  until  7:30  p.m..  May  5.  b  ythe  City  Clerk  for 
130(1  lin.ft.  of  oiled  and  graveled  roadway,  2600  ft.  concrete 
curb  and  1000-ft.  sidewalk  at  an  estimated  cost  of  $5000;  also 
for  33,555  sq.yd.  of  asphalt  pavement,  15,100  lin.ft,  concrete 
walk  and  curb  at  an  estimated  cost  of  $50,000.  S.  G.  Cham- 
berlln   Is   City    Engr.      H.   C.   Caldwell   is  City  Clk. 

Orlllin,  Onf. — Thi-  CItv  Council  plans  the  construction  of 
sidewalks  at  an  api)ioximate  cost  of  $30,000.  C.  K.  Grant  is 
Clk. 

INDI  S'i'KI  \i.    AVORKS 


Portland,  Maine — The  Port  I 
plates  the  construction  of  a  file 
ufacture  of  pool  and  billiard 
N.   Y.,  Is  Pres..  and   \V.  W.  Cole, 


md  Tiilllard  Ball  Co.  contem- 
tory  at  J'ortland,  for  the  mun- 
ballH.  Alon/.o  Burt,  Albany, 
Portland,   is  G<-n.  Mgr. 


+  Man<-hester,    iV.   H. — Thr    contract    for   the    construction   of 
shoe     factorv     for     the     \V.     11.     .McKlavalne     Co.,     has     been 
T.     LEY    &    CO.,     INC.,    Sprlnglleld,    MasB, 
le    of    reinforced    concrete,    44x460    ft.,    live 
Hubbard.    88     Pearl    St..    Boston,    are    the 


award<  d  to  FHHI) 
The  structure  will 
stories.  French  & 
ICngrs. 

+  lloston.    Mass. — The    contrar 
for  the-   Ilenrlcl   Laundry   Machin 
District,    has    been    awarded    t 
Auburndale.       It     will     be     two    s 
Herlram    Washhuni,    fi    lieacon    St 

Farminnrton 


the    factory    to    be    built 

on    Delhi  St.,    Dor.hester 

R.    I'     RYAN,    70    Freeman    St., 

Ntories,     brick,     50x100     ft.       C. 

Is   Arch. 


Btn 


n.     <'onn The    Charles    W 

iird    coTitractH    for    a    thi -h 

ny.      Th,.    bull.llng    will    be    65x120    ft. 

itlon.    with   loncreti'    foiindallon    and    i 


House     &     Sons    Co. 
I(M>     addition    to    Its 
of    brick,    mill    coii- 
•lectrlc    power. 


+Wa(erhury,  Conn. — Contracts  for  n  tubi'  mill  at  the  Bene- 
dict *r  Burnham  branch  of  the  American  Mrnss  Co.,  on  South 
Main  St.,  have  been  awarded  lis  foIlowH:  .Steel  work  AMERI- 
CAN imiDGK  CO.,  30  Church  St.  N.w  York,  N.  Y  mason 
and  carpenter  wtirk.  TRACY  BROS  Cf).,  52  Benedict  St. 
Wall  rbury;  four  electric  traveling  cranes,  SIIEI'AHl)  CRANI5 
*    lliilST  CO. 


N. 


officlnlly  Hdvlsi'd   that   the   llewllt 
I    contract    to    the    TURNER    CON- 


.\l;iv    I,    1!M: 


!•:  X  (.'  I  X  K  K  IM  X  i;      X  KWS 
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STRUCTION  CO.,  11  Broadway.  New  York.  N.  Y  for  the  cuii- 
striutlon  of  a  relnforofd-ooncrete  fac-torv.  three  storli-s  hiKli. 
4ti0x!Mi  ft.,  with  an  ell.  filxSO  ft.  It  will  be  built  at  the 
company's  plant  at  Kensington  Ave.  and  the  New  York  Cen- 
tral I{.H.  Considerable  equipment  will  be  Installed.  r.,()ck- 
Greene    &    Co.,    Boston,    Mass.,    are    the    Archs.      Noted 


('• — The  Rates  Cotton  Oil  Cu.  contemplaten 
inude.  lumber  Bhed  and  InHtalllPK  two  plan- 
t     Its    plant    at    HateHburK-       Kstimated    coat. 


Apr.   17. 
+Huflral 

Ave.,  has  ! 
Broadway, 
tower  and 
Fill 


r«ii 

shKkU 

nitt 

fir'st'"l' 
with  a 

lii'ld 
bu 

N.   ^. — The   A.    Schrleber    Brewing   Co.,    Fillmore 

,arded   a  eontract   to    W.   J.    WIEUZBOW.SKI,    1427 

or    the    eonsti-uction    of    an    engine    room,    water 

wash    house    at    its    plant.      \V.    H.    Zawadskl.    7!)S 

Ave,,   is  the   Areh. 

UuflTnlo.  X.  V. — .\  three-story  piano  faetorv.  70x50  ft..  Is 
to  be  ereeted  by  M.  Lindner,  manufacturer  of  pianos,  on  Kast 
Genesee  and  Hickory  Kts.  Plans  for  the  structure  are  now 
being  prepared  by  .Jacob  Oberkircher,  46  Orange  St,  Bids  wlli 
be  received  very  shortly. 

,  \.  V,— The  D,  S.  Watson  Co.,  maker  of  fire 
iv  havlMK  plans  prepared  for  the  construction  of 
iiiK  plant  which  it  will  build  this  summer.  The 
to  be  erected  will  be  100x50  ft.,  two  stories, 
house,  154x34  ft. 
+<ieneva,  X.  Y. — The  Vance  Boiler  Works  has  awarded  a 
contract  to  the  AMERICAN  BRIDGE  CO..  Elmira,  N.  Y..  for 
the  construction  of  a  one-story  factory,  160x75  ft.,  In  Geneva. 
Fulton,  !V.  Y — The  W.  W.  Spunswick  Mfg.  Cor.  is  having 
plans  prepared  for  the  construction  of  a  two-story  knitting 
mill.    102x40   ft.,    to    be   built    this   summer. 

+  Xew  York.  iV.  Y. — The  contract  for  demolishing  and  ex- 
cavating at  521-523  West  26th  St..  for  a  six-storv  addition, 
100x40  ft.,  to  the  plant  of  the  Harris  V.  Uris  Iron  Works.  525 
West  26th  St..  has  been  awarded  to  the  WHITE  CONTRACT- 
ING CO.,  181  Chrystie  .St. 

PouK'hkeepNie.  X.  Y. — Plans  have  been  completed  for  the 
construction  of  a  four-story  factory,  320x80  ft.,  to  be  erected 
by  the  Moline  Plow  Co.,  at  its  plant  in  Poughkeepsie. 

RocheNter,  IV.  Y. — A  site  of  three  acres  on  Lvdell  Ave.  has 
been  purchased  by  F.  L.  Heughes  &  Co..  Inc.,  190  South  Ave., 
upon  which  new  iron  works  will  be  built.  A  structural-steel 
plant.  160x100  ft.,  one  story  high,  will  be  erected  at  once,  at 
an  estimated  cost  of  $75,000.  Later  a  foundry  and  machine 
shops  will   be   built. 

Schenectady,  N.  Y. — It  has  been  announced  that  a  machine- 
shop  extension,  166x54  ft.,  two  stories,  will  be  added  to  the 
plant  of  the  General  Electric  Co.  at  once.  The  estimated  cost 
is  $40,000. 

+Bayonne.  N.  J. — The  Tidewater  Oil  Co.,  11  Broadway. 
New  York,  has  awarded  a  contract  to  O.  W.  SHELLY,  1123 
Broadwav,  New  York.  N.  Y.,  for  the  construction  of  a  one- 
storv  barrel  factory  at  Constable  Hook,  Bayonne.  The  esti- 
mated cost  is  $100,000. 

Harrison.  N.  J. — The  Drivir  Harris  Wire  Co.  is  having 
plans  prepared  for  the  erection  of  a  new  factory.  200x60  ft., 
to  be  used  for  the  manufacture  of  wire  specialties. 

+Pbllailelplila.  Penn. — Harrison  Bros.  &  Co.,  Inc..  have 
awarded  a  contract  to  CRAMP  &  CO..  Denckla  Bldg.,  for  the 
construction  of  a  new  factory  building  at  its  property  at  35th 
St.  and  Orav's  Ferry  Road.  The  new  structure  will  be  three 
stories  high.  122x86  ft.,  of  reinforced  concrete.  Balnnger 
&  Perrott,    1112   Arch   St.,   are   the    Archs. 

Philadelphia,  Penn. — Bids  are  being  received  by  the  Sax- 
onia  Dress  Goods  Mills.  Hope  and  Palmer  Sts.,  for  the  con- 
struction of  a  group  of  factory  buildings,  to  be  erected  at 
Allegheny  Ave.  and  C  St.  The  plant  will  consist  of  a  one- 
storv  power  house,  45x38  ft.:  one-story  weave  shed.  167x!)7 
ft.:  a  five-story  main  mill  building.  174x58  ft.,  and  a  one- 
storv  building  to  contain  men's  and  women's  dining-rooms 
and   other   departments,    127x27   ft. 

AVashlngton.  Penn. — The  Barnes  Safe  &  Lock  Co..  Pitts- 
l>nrgh.  has  purchased  a  site  in  Tyler  Ward.  Washington,  and 
will  remove  its  works  to  that  city.  Plans  for  the  new  plant 
have  been  prepared  by  John  W.  Vester.  Arch.,  Washington. 
Penn.  The  main  building  will  be  of  steel,  brick,  and  concrete, 
300x60  ft. 

VYellHlioro,  Penn. — The   Holmes  Silk   Co..   of  Paterson,  N.  J., 

has    decided     to    locate    a    plant    at    Wellsboro.       The    city  of 

Wellsboro  will   erect   the   building   at  an   approximate   cost  of 
$35,000. 

Frederick.  Md. — Bids  are  being  received  by  the  Lord  Bal- 
timore Motor  Car  Co.,  B.  &  O.  R.R.  and  Harford  Road.  Balti- 
more, for  the  construction  of  an  automobile  factory.  200x305 
ft.,  of  concrete  and  steel  construction,  fireproof.  Estimated 
<ost,   $40,000. 

Newport  Xe«s,  Va. — The  Chesapeake  &  Ohio  Ry.  Co.  plans 
to  build  car  repair  shops  at  Newport  News.  Estimated  cost, 
$11,000.      M.   Flanagan,   Richmond,   Va..    is   Master  Mechanic. 

Norfolk,  Va. — The  Virginia  Odorless  Ventilator  Co.,  re- 
cently organized,  contemplates  establishing  a  factory  at  Nor- 
folk. Va..  for  the  manufacture  of  a  galvanized-iron  ventilator. 
Williard  R.  Cook  is  Pres.  and  A.  H.  Hodgskin.  Gen.  Mgr. 

The  Norfolk  City  Gas  Co.  contemplates  the  construction  of 
a  one-story  building,  140x60  ft.,  of  brick,  steel  and  concrete, 
at  Norfolk.  The  building  will  contain  a  machine  shop,  meter 
repair  shop,  and  storage  room, 

Petersburg.  Va. — The  contract  for  the  erection  of  the  addi- 
tion to  the  plant  of  the  British-American  Tobacco  Co.  at 
Brown  &  Perry  Sts.,  will  be  awarded  soon.  Plans  call  for  a 
tivi'-story    structure    of    steel    and    concrete. 

^Varrenton.  Va. — The  Warrenton  Planing  Mill  Co.  con- 
templates rebuilding  its  mill  at  Warrenton,  recently  destroyed 
by  fire  at  a  loss  of  $10,000. 

Martlnsburg.  W.  Va. — Rothwell  &  Co.  contemplate  im- 
prov)ng  and  enlarging  their  cold-storage  and  ice  plant  at 
Martlnsburg.     The  improvements  are  estimated  to  cost  $35,000. 

,A„'*'"*^''*""'  "•  C The  Caswell  Cotton  Mills  will  construct  a 

I00x50-ft..   two-story  addition  to  the  plant  at  Kingston. 


William    I. 

KulllKent,     .*ln.— Th.- 
Ohio,    has    acquired    a    trsi 
establish  a  .sawmill   with 


linteHliurK. 

building  a  dr 
ing  machines, 
$15,000. 

('oliimliiiM.  <ia — The  Silent  Salesman  Co.,  recently  incorpor- 
ated at  Columbus,  contemplates  establlHhinK  a  plant  for  the 
manulacture    ol    an    automatic    sending    device. 

.,1  .'!',r";'i"''''"'"',*''!-,"r?"'"^'  BI"I>l"Kham  Paper  Co.  has  com- 
pleted plaii.s  and  will  be  awarded  contracts  for  Its  new  ad- 
dition, which  will  be  100x175  ft.  Estimated  cost,  $60,000. 
\\  alton    is  Ai  ch. 

Kentucky  Lumber  Co..  Cincinnati, 
t  of  timber  at  Sulllgent.  and  will 
capacity  of  50.000  tt.  per  day. 
..,,,'!'"mol',7A»"",h'"-~'^'',''  «»ndcr8  Cotton  .Mill  Co..  Tuscaloosa, 
nlint  wm  h»y  ■  <j",'i«""'^"<"'  of  in  ice  plant  here.  The 
plant    will    have  a   daily   capacity   of   30    tons. 

IlattieNhuriir,  Miss — The  Petrous  Mfg.   Co    will    build  n  new 

?  om  Bllo'xf  "'H"^^'■f•  '.V  ^'"'^^  H  wlll^Jnove  iT"  pXentVan^ 
II  om   lilloxl.     H,   E.   Latimer,  of  Blloxi,  Is  Interested. 

A    n''"'crawfof,V  .!'."mn"''«'    'N'"v.'    "l'    destroyed    the    sawmill    of 

^•iv\V"7;:s's"1io■^•H,^'"!n::"■^^,fnVtv.'i^?;r^ 
est=?!;i!^K'M''s^-ir^ysi^'-¥^.'sl::?S5r;i":;?'i{;^r' 

ni1n'\vhi/h  ''^,fT  "f  P"'-<=hase8  of  equipment  for  the  n?J; 
mill,   which  will   have  an  8-ft.   bandmill   with   12-in.   sawl 

Akron.    Ohio— The    Summit    Foundry    Co..    Akron       secured 

.*.    for    th.constructlon    of   a    foundry    to    cost 

will    be    erected    on    Kelly    Ave, 

Akron.    Ohio — The     International     Harvester    Co       Aor      22 

took   out    permits  for  the  erection   of  two  new  addftlons  to  iW 

fi   en  nof  '^'n'","'    ^'^'"'      .'5'V''    addition    will    be    six    stSHes.   6? 

hiepioof  construction.      Estimated   cost,   $150,000. 

.\IIIanee,  Ohio— The  Davies-Bach  Mfg.  Co  Alliance  has  In- 
creased Its  capital  from  $300,000  to  $600,000  Extensions  and 
improvements   to   the   plant   at   Alliance   are   being   planned 

Gen?raT' Elect r?e'"?^'^1?,  ^I"""''!  Quality  Division  of  the 
iieneral  Electric  Co.,  Cleveland,  will  erect  an  addition  to 
the  company  s  group  of  buildings  on  East  152d  St  It  will  be 
three    stories   and    basement,    S3x271». 

p    tTS'?p'!J"n^J?,'^I,f:^''"^'■    "^'A^^'''?.'    ^as    been   awarded   to   M. 

f ;.  STREET.    Columbus,    by   Ohio   State   University.    Columbus, 

foi    the  construction  of  a  shop   building,  to  cost  about  $10,000. 

wfn';;*,"„^*t  Carmel.   Ohlo--The   Snider   Preserve   Co.,    Cincinnati. 

will  elect  a  factory  at  Mount  Carmel.  Estimated  cost,  $40,000. 
Springfield,  Ohio- The  Lagonda  Mfg.  Co.,  Springfield,  is 
■ng    plans    prepared    for    the    erection    of    an    annex,    two 


ha 


'for 


^onn"^'  w^^^l^  ^l■K■,'?•^""'^'?''  cost."$i.5,006.  Bids  wfllbVasked 
Arch.  Shilling,     124     Bushnell     Bldg..     Springfield,     Is 

Toledo.  Ohio- The  Ohio  Electric  Car  Co..  Toledo  has  ore- 
?^^S^P'^"?  fS''  "^,''  <"'-^ction  of  two  additions  to  its  plant  The 
capacity  of   the   plant   will   be   doubled. 

♦Terre    Haute.    Ind — The    contract    has    been    awarded    to 

FINTZE    SONS    CO..    Terre    Haute,    by    S.    J.    Frank 

»t>u  uoo        °'"  construction   of  a   factory.      Estimated   cost, 

+  Detroit,  Mich — The  contract  has  been  awarded  to  the 
TURNER  CONSTRUCTION  CO..  11  Broadway  New  York  by 
the  American  Agrucultural  Chemical  Co.,  for  the  construction 
ot  a  new  factory  at  the  company's  works  at  Detroit  The 
building  will  be  three  stories,  150x40  ft,,  of  reinforced  concrete 
throughout.  A\  ork  will  start  at  once.  .A.  H.  Nickerson  is 
Bngr.    and    Arch. 

Detroit,   .Mich.— The  J    E.   Bolles   Iron   &   Wire   AVorks.    5359 

cn=t  «t;-nXn  "  R'""'S',''k  ''J"  '■'f'^'.  ^"  addition  to  its  plant  to 
cost  $35,000.  It  will  be  two  stories,  60x180  ft.,  of  concrete  and 
steel,    mill    construction. 

Detroit,  Mich — Bids  will  be  received  bv  Albert  Kahn, 
Arch,,  Trussed  Concrete  Bldg.,  Detroit,  until  Mav  4  for  the 
construction  of  a  service  building  for  the  Goodrich  Rubber 
Co.,   Detroit.      The   structure  will   be  of  reinforced   concrete. 

+<irand   RapidM.   Mich. — The  contract   has    been   awarded   to 

nie^NiAn'n  ^•^^'^'^  S  '^°,^-  T  "^'"'''^  Ave".' Grand  Ra^ids  b? 
the  National  Brass  Co..  for  the  construction  of  a  brass  foun- 
dry,   to   cost   about    $10,000.      Noted   Apr.    17. 

SCTt^l'Vi^p^wp-Vlcr'^!??  ?,°"*'"^SJ  ^^^  ''*'*'"  awarded  to  E.  L. 
IrTi^ri^c^  i^n^^nw"^  West  Monroe  St..  Chicago,  by  Reid. 
wa.^ph^.^^f'  *^^^i.^''.l'''^F^'?'  ^'"'  t,^''  construction  of  a  factory  and 
?99ViQ?"ir  5^*1^  building  will  be  10  stories  and  basement. 
322x191    ft.      Estimated    cost.    $1,000,000. 

Ihe  contract  has  been  awarded  bv  T,  A.  Kennedy  Chieasro 
eSi''%n^^''k'^'^"-^^-  RUILDING  CO..  11.201  cSt?a|e 'avc  Ch?-' 
E^?fmi°ed'cSsrTl6°000°'  '^   '^^-^'-y  ^"1   basement  laundry. 

Ketvanee.  Ill — The  Boss  Mfg.  Co.,  Kewanee.  will  probably 
award  the  contract  to  V.  Jobst  &  Sons  Co.,  Peoria,  111.,  for  the 
construction  of  a  two-story  and  basement  factory,  to  cost 
$40,000. 

■.  ^i?""?,"'  ^"' — '^^'^  contract  has  been  awarded  to  V.  JOBST 
&  bON.  Peoria,  for  the  construction  of  a  two-story  factory 
addition,  to  cost  $20,000. 

T  ,^tS-'i.'''?;^.'"-7:7j'^,?  contract  has  been  awarded  to  the  T.  S. 
LEAKE  CO..  537  South  Dearborn  St..  Chicago.  HI.,  by  the 
Chicago,  Rock  Island  &  Pacific  Ry.  Co..  for  the  construction 
or  an   eight-stall   roundhouse    at    Silvis. 

Manitonoc.  ^Vis — The  Manitowoc  Malting  Co.  is  consider- 
ing the  erection  of  an  addition  to  its  plant  at  Lake  and 
South  Sixth  Sts.     AA'illiam  Rahr  is  interested. 

AVashbnrn,  Wis. — The  E.  T,  Dupont  de  Nemours  Powder 
Co..  lOth  and  Market  Sts,.  Wilmington.  Del.,  is  considering 
the  erection  of  10  new  buildings  at  Washburn,  for  the  manu- 
lacture  of  low  pressure   explosives. 

vtr.?It"*r^^'}?'  ^\"^-Tr'^^^  ^''%''*^  ^=1"^  Artificial  Ice  &  Cold 
^f  tjn  AAn  ■  ^A*'''*  Falls,  recently  incorporated  with  a  capital 
of  $40,000.  will  erect  a  large  ice  and  cold-storage  plant  on 
Ninth  Ave.  The  incorporators  are:  D.  Chaffee,  J.  D.  Ross  and 
Ernest   Downing. 
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Kallspell,  Mont. — The  Potato  'Pood  Milling  Co..  recently 
incorporated  with  a  capital  of  $250,000.  will  erect  a  large  plant 
near  Kalispell.  tor  the  manufacture  of  potato  foods.  The 
estimated  cost  is  $50,000. 

St.  Joseph,  Mo. — The  Endebrock  Trunk  Co.  contemplates 
the  erection  of  a  three-storv  addition  to  its  factory  on  14th 
St.     The   estimated   cost    is    JIO.OOO. 

Aniitin,  Tex. — D.  Walker  and  associates.  Austin,  will  erect 
a  large  mtat-packing  plant  at  Austin,  to  cost  about  $100,000. 
A  factory  will  also  be  erected  for  the  manufacture  of  barrels 
and  boxes. 

Fort  ^\'orth,  Tex. — The  Planters'  Fertilizer  &  Chemical  Co.. 
recently  organized  with  a  capital  of  $450,000.  will  erect  a 
large  plant  for  the  manufacture  of  fertilizers  and  chemicals. 
The  incorporators  are  Frederick  W.  CroU  and  De  Witt  Brown. 

Goliad,  Tex. — T.  C.  Black  and  associates.  Goliad,  will  erect 
a  plant  for  the  manufacture  of  wooden  paving  blocks  and 
building    materials. 

Hamlin,  Tex. — The  Kansas  City.  JIe.xico  &  Orient  Ry.  Co. 
is  planning  to  erect  new  shops  and  to  make  other  improve- 
ments at  Hamlin,  including  a  new  roundhouse.  The  estimated 
cost   is  $150,000. 

.\rteiila,  X.  M The  United  States  Land  &  Sugar  Co.,  Gar- 
den City.  Kan.,  is  considering  the  erection  of  a  large  beet- 
sugar  factory  at  Artesia. 

Ccpur  d'Alene.  Idaho — E.  J.  Ludwig.  St.  Louis.  Mo.,  is  in- 
terested in  a  project  to  construct  a  cannery  at  Coeur  d'Alene, 
to   cost  aproximately    $50,000. 

Everett.  Waiih. — The  Clough-Hartley  Shingle  Co..  Everett, 
plans  to  make  extensive  improvements  and  additions  to  its 
shingle-mill    plant. 

South  Bend,  WaMh. — J.  S.  Scribner.  Minneapolis,  Minn.,  is 
literested  ic  a  project  to  erect  a  large  pulp  mill  on  Chetlo 
Harbor  near  South  Bend. 

Taeuma.  AVaHh. — The  St.  Paul  &  Tacoma  Lumber  Co.  is 
planning  to  build  a  large  addition  to  its  machine  shops  in 
Tacoma. 

LouKbeach,  Calif. — The  California  TVoolen  Mfg.  Co.,  Los 
Angeles  Investment  Bldg..  Los  Angeles,  plans  to  build  a  fac- 
tory at  Longbeach.  for  the  manufacture  of  woolen  goods. 
Alfred    Rea.    720    Black    Bldg.,    is   the    Arch. 

L.08  Angeles,  Calif. — John  A.  Meeks,  Vice-Pres..  and  E.  F. 
Taylor.  Gen.  Mgr.  of  the  Lincoln  Motor  Sales  Co..  Los  Angeles, 
are  planning  the  erection  of  a  plant  for  the  manufacture  of 
the  Lincoln   half-ton   trucks. 

SallnaM,  Calif. — The  Crown  Cordial  &  Extract  Co.  will  erect 
a  new   cannery   to  cost   approximately    $10,000. 

San  Francinco.  Calif.. — The  Presto-Lite  Co.  has  purchased 
a  site  covering  about  five  acres  at  .South  San  Francisco,  and 
will  erect  a  factory.  The  preliminary  structures  will  cost 
approximately    $50,000. 

Santa  .Vna,  Calif. — The  Iowa  Furnace  Co.  contemplates 
the  erection  of  a  plant  at  Santa  Ana,  for  the  manufacture  of 
furnaces.     W.  H.  Calhoun   is  Pres. 

Montreal,  Que. — The  Canadian  Pacific  Ry.  has  had  plans 
prepared  for  new  car  shops  at  Montreal.  The  estimated  cost 
is  $130,000. 

Berlin,  Ont. — C.  H.  Doerr  &  Co..  138  Weber  St..  are  hav- 
ing plans  prepared  for  a  three-story  addition  to  their  candy 
and  biscuit  factory.     New  machinery   will  be  required. 

Blenheim,  Ont The    British    American   Canners.   Ltd.,    have 

Flans  for  a  two-story  and  basement  factory.  llOxSO  ft.,  stone 
oundatlon.  brick  walls.  One  freight  elevator  will  be  in- 
stalled. Watt  &  Blackwell.  Lister  Bldg.,  Hamilton,  Ont.,  are 
Archs. 

Hamilton,  Ont. — The  Bell  Thread  Co.,  185  Yonge  St.,  Is  hav- 
ing pl.an.H  prepared  for  a  two-story  factory  of  brick  and  struc- 
tural steel  construction.  It  will  cost  about  $14,000.  New 
machinery    will    be    installed. 

Paack  &  Perrlne.  -Archs..  36  James  St..  South,  will  receive 
bids  for  the  erection  of  a  pattern  and  machine  shop  for  the 
Canada  .Steel  Co.  It  will  have  concrete  foundation,  one-story 
pressed  brick  and  structural-steel  construction.  The  estl 
mated  coat  is   $10,000. 

+lroqnolii  Pallii,  Ont. — The  Abltibi  Pulp  &  Paper  Co.  has 
awarded  a  contract  to  MfJRROW  &  HE.\TTY.  Toronto,  for 
the  erection  of  a  180-ton  puln  mill  at  Iroquois  Falls,  where 
21,500-hp.  win  be  developed.     The  pulp  mill  will  use  16.000  hp. 

Toronto,  Ont.. — The  .Smart  Rag  Co.  will  erect  branch  fac- 
tories In  Saskatoon.  .Sask.,  and  Vancouver,  B.  C. 

WlndMor.  Ont, — The  Detroit  Steel  Products  Co..  Detroit. 
Mich.,  has  purchased  a  site  at  Windsor,  and  Is  having  plans 
prepared    for    a    factory    costing    about    $40,000. 

Mianlon  City,  B,  V, — The  ICmpriss  Mfg.  Co..  Vancouver, 
B.  C,  has  purehas<-d  a  site  at  Mission  City,  and  will  erect  a 
large   frult-cannlng   plant. 

Newport,   B.  C The    West   Coast   Shingle    &    Mill    Co..   Ltd.. 

Is  having  plans  prepared  for  a  combination  saw  and  shingle 
mill  plant  to  be  erected  on  Howe  Sound,  near  Newport.  Esti- 
mated cost.  $15,000.  M.  L.  Taylor.  Dominion  Bldg.,  Vancouver, 
B.   C,   Is   the   Arch. 

VIetorla.  B.  C. — The  Canadian  Explosives  Co..  Ltd.,  plans 
to  spend  $1,000,000  for  the  conslructlon  of  now  plants  on 
JumiH    Island.      New    equipment    will    be    required. 

AmberMt,  X.  S.— The  Amherst  Piano  Co..  Ltd.,  Is  having 
plans  prepared  for  a  large  new  factory.  J.  A.  McDonald,  46 
Barrlngton   St.,    Halifax.   N.   H..   Is   the   Arch. 

I'ort  HaivkenliorT.  >'■  S. — The  plant  of  the  North  Atlantic 
Fisheries,  recently  destroyed  by  nre.  will  he  n-bullt  Immedl- 
at'ly.  Th'-  dnmag'd  maehlnery  has  been  dlsposi-d  of,  and  en- 
tlr<'Iy    new   equipment    will    be    purchased. 

PKDKH.il.     (iOVRRMMK:VT    U'OIIK 

llnadnar — Chelsea.  Mnss.  —  rilds  were  received  as  follows 
on  y\pr.  26.  by  the  Jtureau  of  Yards  and  Docks.  Navy  Dept. 
WashlnKton,  D.  C.  for  the  rnnHtruetlon  of  a  roadway  In  the 
grounds  of  the  Naval  Hospital.  Chelsea.  MasD. :  Antony 
Cefalo.     Rosllndale,     Mass.,     $16,324;     Rowc     Contracting     Co., 


Brighton,  aiass^  $18,682;  D.  Robinson's  Sons,  Parkway, 
Everett,  Mass..   Tl 7,990:  Coleman  Bros..  Chelsea.  Mass.,  $14,277; 

C.  M.  Leach.  Boston,  Mass.,  $14,973;  James  N.  Ferguson,  Dor- 
chester, Mass.,  $17,679;  International  Construction  Co.,  Boston, 
Mass.,   $16,950.     Noted  Apr.   10.  .,,  , 

RemoTing;  Stone  Dike — Hartford,  Conn. — Bids  were  re- 
ceived as  follows,  Apr.  21,  by  Maj.  G.  B.  Pillsbury,  Corps 
Engrs..  U.  S.  A..  New  London.  Conn.,  for  removing  the  riprap 
dike  in  the  Connecticut  River,  above  Hartford:  S.  A.  Bailev, 
175  East  85th  St.,  New  York,  $10  per  ton  for  removing  dike 
and  placing  material  on  a  second  dike;  Springfield  Naviga- 
tion Co.,  Springfield,  Mass.,  $9.17,  $11  and  $13.75. 

Dikes — New  London.  Conn. — Bids  were  received  as  foll<>wg. 
Apr.  19,  by  Maj.  G.  B.  Pillsbury.  Corps  Engrs.,  U.  S.  A.,  New 
London,  for  the  construction  of  timber  and  brush  spur  dikes 
at  Press  Barn  Bar.  Connecticut  River.  Conn.:  (a)  Furnishing 
and  driving  S200  lin.ft.  piling;  lb)  furnishing  and  placing 
21.750  ft.  B.M..  lumber;  (c)  furnishing  and  placing  7700  lb. 
iron  rods,  bolts,  etc;  (d)  furnishing  and  placing  7S0  lb.  c.-i. 
washers:  (e)  furnishing  and  olacing  2S0  cords  of  brush;  (f) 
furnishing  and  placing  160  long  tons  of  stone;  (g)  totals: 
S.  .\.  Bailey.  175  East  S5th  St.,  New  York,  (a)  30c.;  (b)  ¥100; 
(c)    lOc;    (d)    5c.:    (e)    $12;    (f)    $2.50;    (g)    $9204. 

Dredging — New  York.  N.  Y. — Bids  will  be  received  until 
noon.  Mav  21,  bv  Col.  W.  M.  Black.  Corps  Engrs.,  U.  S.  A., 
Army  Bldg..  39  Whitehall  St.,  New  York,  for  deepening  Bat- 
tery Reef,  East  River,  N.  Y.,  by  dredging. 

Kngines  and  Generators — Philadelphia.  Penn. — Bids  will 
be  received  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
Dept..  Washington.  D.  C,  for  the  installation  of  two  new 
engines  and  generators  in  the  U.  S.  post  office  and  court  house 
at   Philadelphia. 

Marine  Barracks — Philadelphia.  Penn. — Bids  were  received 
as  follows,  Apr.  26,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington.  D.  C,  for  the  construction  of  the 
Marine  Barracks  at  Philadelphia:  Edward  Fay  &  Son,  $159,- 
9S5:  F.  W.  Van  Loon,  $173,723;  Guernsey  &  O'Meara  Co..  $174,- 
677;  Mitchell  Bros.,  $194,109;  C.  M.  Leach,  Boston,  Mass.,  $173,- 
773;  Thomas  Reillv,  $158,799;  B.  Ketcham's  Sons.  $171,707;  W. 
E.  Dotts  &  Co.,  $173,993:  Edward  F.  Fonder.  $164,400:  Wells 
Construction  Co.,  $187,000.  Interstate  Construction  Co.,  Sag- 
inaw, Mich.,  $172,130;  Turner  Concrete  Construction  Co., 
$174,900.  All  above  bidders  of  Philadelphia  unless  otherwise 
specified. 

Dredging — Philadelphia,  Penn. — Only  one  bid  was  received 
by  the   Bureau  of  Yards  and  Docks,   Navy  Dept.,  Washington, 

D.  C.,  for  dredging  at  the  navy  yard,  Philadelphia:  American 
Dredging   Co.,    Philadelphia.    Penn.,    unti.    2414c.;    total,    $18,750. 

-A^Removai  of  Wreck — Baltimore,  Md. — Bids  will  be  received 
by  Col.  Lansing  H.  Beach,  Corps.  Engrs..  U.  S.  A.,  Baltimore, 
until  1  p.m..  May  27,  for  the  removal  of  the  wreck  of  the 
steel  steamship,  "Alum  Chine,"  sunk  in  the  Patapsco  River. 
Md. 

Dredeing — Wilmington.  Del. — Bids  were  opened  as  follows, 
Apr.  15,  bv  Maj.  R.  R.  Raymond.  Corps  Engrs..  U.  S.  A.,  Wil- 
mington, for  dredging  Little  River.  Del.;  River  &  Harbor  Im- 
provement Co.,  Philadelphia.  Penn.,  Sc. ;  Atlantic  Dredging 
Co.,  Philadelphia.  S.72c. ;  Rickards  Dredging  Co.,  Philadelphia, 
8.9c. 

Riprap — Washington.  D.  C— The  Columbia  Granite  & 
Dredging  Corporation,  Washington,  has  submitted  a  bid  of 
$1.37   for  furnishing   riprap  on   the   Anaeostia  River   flats. 

+<'ranrM — Washington,  1).  C. — The  contract  h,\s  been 
awarded  by  the  Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington,  to  the  BROWN  HOKSTING  MACHINERY  CO., 
for  two  cranes  at  the  navy  yards  at  Puget  Sound,  Wash., 
and    Pearl    Harbor,    H.    T.,    at    $74,350. 

Dredglne^Fort  Caswell,  N.  C. — No  bids  were  received 
Apr.  14.  bv  the  tjuartermaster,  U.  S.  A.,  Fort  Caswell,  for 
dredging  in   the  creek   at  the   fort. 

roHt  Ofliee — Oxford,  N.  C. — Bids  were  received  as  follows, 
Apr.  26.  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  a  post-ofHce  at 
Oxford;  (a)  Limestone;  (b)  sandstone:  A.  C.  Moses  Construc- 
tion Co.,  Washington,  D.  C.  (a)  $55,650;  (b)  $57,200:  J.  L 
Crouse,  Greensboro,  N.  C,  (a)  $50,890;  (b)  $52,990;  Daniel  T. 
McCarthv,  Philadelphia,  Penn.,  (a)  $48,796;  (b)  $49,856;  Alt  & 
(Juan.  Loulsvilb'.  Ky..  (a)  $55,900;  (b)  $57,040:  J.  F.  Jenkins 
&  Co..  Ocala.  Fla..  (a)  $53,987;  (b)  $57,000;  C.  M.  Leach.  Bos- 
ton. Mass..  (a)  $49,983;  (b)  $51,373;  James  Devault.  Canton. 
Ohio,  (a)  $49,899;  (b)  $53,000;  Westchester  Engineering  Co., 
New  York  City,  (a)  $48,872;  (b)  $52,000;  Algernon  Blair, 
Montgomery.  Ala.,  (a)  $52,282:  (b)  $53,550;  W.  J.  Brent  Con- 
struction Co..  Norfolk.  Va.,  (a)  $51,915;  (b)  $52,715;  Morrell 
&  Waters,   Llanroch,   Penn.,   (a)   $45,300;    (b)    $46,700. 

Pout  Oniee — Winston  Salem,  N.  C.  —  Bids  will  b.-  rec.ivd 
until  3  p.m.,  June  2.  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  Washington,  I).  (",.  for  the  exteimloti  (Includ- 
ing plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  and  approaches)  of  the  f.  .S.  post  orlli-e  nt  Wlns- 
ton-Salem.  The  extension  will  be  two  storli'S  and  basement, 
and   has  a  ground  area  of  approximately   14,150   sq.ft. 

•DredglnK  Canal — New  Orleans,  La. — Bids  will  be  received 
until  11  a.m..  May  26,  by  Maj.  Edward  H.  Schulz,  Corps.  Engrs., 
U.  S.  A.,  New  Orleans,  for  dredging  a  canal  between 
Calcasieu    River    and    .Sabine    River,    La. 

Stone — New  Orleans,  La.  — Bids  will  be  received  bv  Maj. 
Edward  H.  Schulz,  Corps  Engrs.,  II.  S.  A  ..New  Orlians,  until 
II  a.m..  May  8,  for  furnishing  and  d<'llverlnK  about  8000  ru.yd. 
of  stone. 

I'nmp  HouMe— Louisville.  Ky. — Bids  were  ri'celvi'd  Apr.  17,  I 
by  llie  <'oninilHHloner  of  Fisheries.  Dept.  of  Commerce  and  . 
Labor,  Washington,  I).  C,  for  the  eimslruetlon  of  a  pump  > 
house  at  the  (Isherles  station  at  Louisville,  Kv.:  Alfred  Struck 
Co.,    Louisville,    $7278;    A.    K.    Dierliig,    l,oiilsvl)le,    $6683. 

Concrete  l>nm  Work— C?lnclnnnll,  Ohio — Bids  were  received     , 
as  follows,   Apr.   15,  by  MjiJ.   L.   H.    Kiiml.  Corps.    lOngrs     IT    S    .\       I 
Cincinnati,    for    reronstrucllng    In    eoniTete    the    lop    of    Dam 
No.  4.   MuHklngiim   Ulver.  Ohio;   J.   A.  Swingle  Contmellng  Co., 
Zanesvlllr-.    Ohio.    $39,616:    G.    T.    F.     Koule    ft    Co..    SI      All.nnB, 
Vt..  $31,238:   Newton   lOnglmerlng  Co..   Mil  w:iiil(ei..    WIm      r>.'t  990. 
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+P«»(t  omvv — DeHanca,  OhlO' — Oecar  Wendeitoth.  Supi-rv. 
Aich..  Ticasuiy  Dept.,  Washington.  D.  C,  has  awarded  Uw 
idiiliiut  for  the  construction  of  a  post-oHlce,  ,at  Dcflancf,  at 
$5(i.-i:M,    lo  ItOCJEIUS  &  KAIS,KR,   Chlv.tKo,   111.  , 

l-oxt  Ollli-c— Lc  Mars.  Iowa — Bids  wore  received  as  follows, 
Apr.  22.  l>.v  Oscar  Wcnderoth,  Supcrv.  'Arpli:.  ■  Treasury  Dept.. 
WasliiiiKton,  U.  C,  for  the  construction  of  a  post-offlce  at 
l-e  .Mars:  (a)  Limestone;  (b)  sandstone:  J.  ^V.  Miller,  St. 
Paul.  Minn.,  (a)  $4y.900;  (hi  no  bid;  \V.  U.  Lovell,  Minneapolis, 
WiUii.,    (a)    $51,000:    (b)    no  bid. 

+P<>Mt  Offlcf — Salina,  Kivn. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C.  has  awarded  con- 
tract for  the  construction  of  an  extension  to  the  post-ofTlce 
at  Salina,  Kan.,  to  HIRAM  I-LOYD  HUILDING  &  L'ONSTHUC- 
TU)N    CO.,    St,    Louis,    Mo.,    at    $59,043.      Noted  Jan.    23. 

+  I'«>Mt  OBIce — Weathertord,  Tex. — Oscar  Wenderoth,  Superv. 
Arch..  Treasury  Dept.,  Washington,  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post-offlce  at  Weatherford, 
at   $62,594,    to   T.   LOVEDI/S  SONS,    Enid,   Okla. 

Oment — Portland,  Ore. — All  bids  opened  by  Maj.  J.  J. 
Morro^^^  Corps  Engrs.,  U.  S.  A.,  Portland,  for  furnishing  100.- 
000  bbl.  of  Portland  cement,  have  been  rejected.  Noted 
Apr.  24. 

Wire  Fence — Fort  Baker,  Calif. — Bids  will  be  received  by 
Lieut.  R.  W.  Plnger.  Q.  M.,  U.  S.  A..  Port  Baker,  for  the  con- 
struction of  a  tive-strand,  woven-wire  fence,  requiring  about 
SOOO  ft. 

+Inclnerator — Monterey,  Calif. — The  contract  for  the  in- 
stallation of  a  garbage  incinerator  at  the  Presidio  of  San 
Francisco,  Monterey,  has  been  awarded  bv  the  U.  S.  Govern- 
ment to  CHARLES    F.   W.\LTHERS.   Pittsburgh,   at    $5000. 

CoalInK  Plant — Panama — Maj.  F.  C.  Boggs,  Gen.  Pur. 
Officer,  Isthmian  Canal  Comn.,  Washington.  I).  C.  has  po.st- 
poned  the  opening  of  bids  for  two  coaling  plants  at  Balboa 
and  Cristobal,  respectively,  from  May  14,  until  10:30  a.m.. 
June  14.      (Circular  763). 

Conl-HolMting  Towers — Ha"waii — Bids  will  be  received  by 
the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  until  11  a.m..  May  3,  for  two  coal-hoisting  towers  for 
the    naval    station   at    Pearl    Harbor.    H.    T. 

Steel  Towers — Porto  Rico — Bids  will  be  received  by  the 
Bureau  of  Yards  and  Docks.  Navy  Dept.,  Washington,  D.  C, 
until  11  a.m.,  June  14,  for  the  construction  of  two  steel 
towers  at  the  naval  radio  station  at  San  Juan,  P.  R. 

MISCEL,L,.\NEOl'S 

Subway — Buffalo,  N.  Y. — Contracts  will  be  awarded  soon 
for  the  construction  of  the  proposed  subway  at  Military 
Road.  The  cost  has  been  estimated  at  $55,000.  The  Grade 
Crossing   Commission    has    the    work    in    charge. 

+Dani — Fort  Edward.  N.  Y. — The  contract  has  been 
awarded  to  the  H.  P.  CUMMINGS  CO.,  Ware,  Mass.,  for  re- 
building the  crib  dam  of  the  International  Paper  Co.,  at  Fort 
Edward. 

Pier  Work — New  York,  N.  Y. — Bids  will  be  received  by 
R.  A.  C.  Smith,  Comr.  of  Docks.  Dept.  of  Docks  and  Ferries, 
Pier  A,  foot  of  Battery  Place.  North  River.  Boro.  Manhattan, 
until  noon.  May  3,  for  a  new  floor  and  gutters  on  the  prome- 
nade deck  of  the  recreation  building  on  the  pier  at  the  foot 
of   Third   St..    East    River. 

Seawall — New  York,  N.  T. — Bids  will  be  received  by  C.  B. 
J.  Snyder,  Supt.  School  Bldgs.,  Dept.  of  Education,  Park  Ave. 
and  59  St..  Boro.  Manhattan,  for  the  construction  of  a  seawall 
at  the  Astoria  Athletic  Field  on  Munson  and  Orchard  Sts.  and 
the  East  River  front  Astoria,   Boro.  Queens. 

Bath  House  Work — New  York,  N.  Y'. — Bids  will  be  re- 
ceived by  George  Mc.Aneny,  Pres.  Boro.  Manhattan,  until  2 
p.m.,  Mav  2,  for  furnishing  all  the  labor  and  materials  for 
foundation  piling  to  be  done  at  the  public  bath  building,  324 
Rivington   St.,   Boro.   Manhattan. 

White  Quartz  Orlt — New  York,  N.  T. — Bids  will  be  re- 
ceived bv  the  Park  Board,  Dept.  of  Parks.  Arsenal  Bldg., 
Fifth  Ave.  and  64th  St.,  Boro.  Manhattan,  until  2  p.m..  May 
8,  for  furnishing  and  delivering  washed  white  quartz  grit 
in  Forest  and  Highland    Parks,    Boro.   Queens. 

Bath  Building — New  York,  N.  Y. — Bids  will  be  received  by 
George  McAnenv,  Pres.  Boro,  Manhattan,  until  2  p.m..  May  6, 
for  item  "A,"  furnishing  all  the  labor  and  materials  re- 
quired for  the  erection  and  completion  of  a  Public  Bath 
Building  and  Gymnasium,  to  be  located  at  407  to  413  West 
2Sth  St.,  Boro.  Manhattan,  in  accordance  with  specifications 
without  consideration  of  any  alternative;  item  "B,"  for  fur- 
nishing all  the  labor  and  materials  required  for  the  erec- 
tion and  completion  of  a  Public  Bath  Building  and  Gym- 
nasium, to  be  located  at  407  to  413  West  2Sth  St.,  Boro.  of 
Manhattan,  in  accordance  with  specifications  (page  63),  call- 
ing tor  ceramic-mosaic  tile  for  swimming  pool;  and  item  "C," 
for  furnishing  all  the  labor  and  materials  required  for  the 
erection  and  completion  of  a  Public  Bath  Building  and  Gym- 
nasium, to  be  located  at  407  to  413  West  28th  St.,  Boro.  of 
Manhattan,  in  accordance  with  specifications  (page  56,  note), 
and   with    specifications    (page    63). 

Fences  and  Gate — New  York,  N,  T. — Bids  will  be  received 
bv  the  Park  Board,  Dept.  of  Parks,  Arsenal  Bldg.,  Fifth  Ave. 
and  64th  St..  Boro.  Manhattan  until  3  p.m..  May  1,  for  fur- 
nishing and  erecting  iron  fences  and  gate,  including  con- 
crete seats,  gate  posts,  brick  piers,  concrete  copings,  etc.. 
around  the  triangular  plot  bounded  by  Lafayette  St.  Cleve- 
land  Place    and   Kenmare   St. 

Pier — Atlantic  City,  N.  J. — The  construction  of  another 
great  pier  in  the  heart  of  the  Chelsea  section  is  under  con- 
sideration by  local  and  out-of-town  capitalists,  at  a  cost 
approximating  $500,000.  The  unrestricted  beach  front  known 
as  the  Plshblatt  property,  occupying  the  entire  square  be- 
tween Chelsea  and  Montpelier  Aves.,  is  the  prospective  site 
for  the  enterprise.  Capt.  John  W.  Young,  Atlantic  City,  it 
is   reported.    Is    interested. 


IMer,— Camden,  iN/  J.— Tho  Armstrong  Cork'  CO/<>iOani4en, 
has  sucured  Kovernraent  permlHslon  to  construct  a  m-w  pier 
In  llie  iJi-laware  HIver  connectlnK  with  its  plant.  Plans  and 
H|)<  ilMialloiiH  have  been  prepared  for  a  structure  with  wood 
Is  (i'ci'n  'm       ''•"'"'/""'^'■''-'^•'"^'''''^    bulkhead.      Charles    W.    Uusg 

,1,.  ""■<"«'"«— ■''•'■«<'>■  City.   N    J.— The   city   Is  conslderlnK   tho 
dredging  of   the   harbor.     J.   S.   Smith,  Tenatly.   N.   J..   Is  Pres. 


New  Jersey    Harbor  Comn. 

R  R 'r?,"'  1=  '''',"V"'T''^ "?"'''''?'"•  .u  P<-nn.— The  Pennsylvania 
R.R.   Co.,    is   imparing  plans   for   the  erection   of  signal  tower. 

+  Meehanlcal  IOi|ul|iment — Baltimore.  Md. — Rids  were  re- 
enni',',1  r^f '.'"■  ,""'1'''.",'',  'VV"''";.  ""'"  •^f"'-  1",  for  additional 
Nn-.h      w    '"r."'!'    '"»'''"';'l    In    the    new    Polytechnic    Institute. 

Sie^ro  tS,^'''\^':w;Ar;^.-^;\\^.T"^',':.N'',VLIc;'?4l}[fr^iI^c^o''^^3S 

^prt'or'Sf^'^i^g^;'-    ^^'^""--   ^'  »«4,32l''^^b.^i;:'.^'l^t^Ls^?sl^? 

struc"tu','n';;7'l''',!i7?n."f  Y'\~'^''f  *='*>'  '8  conslderln*?  the  con- 
hor  ,'m'..,?,^  ^  municipal  tunnel  as  part  of  the  proposed  har- 
A^ehii  -X*-'""";"'®-.    J^""     tunnel     will     parallel     that     of    the 

wav^  anrt'  L"^.^^'l  ^  ^'^"\?;  ^*  ^y-  Co..  and  by  a  short  road- 
the  main  ^h  °'"*?  '^."'  ^'  '  Connect  with  an  800-fU  wharf  on 
the   main   channel  of  the   inner  harbor. 

Rtr,VrrHnn~"5''""'^'^'  T*"""— The  clty  Is  considering  the  con- 
Tt  ,.,r.i  1  °\,^„r'^^,  ^<'v^<^  system  to  cost  about  $1,500,000. 
necHnn  wUh".'.^'  '^^°?^  the  western  river  front.  In  con- 
H^J,,!^  ""  ."^'^    system    it    is    proposed    to    construct   a   hy- 

feve  i,  fP''Tf'"*^  system  to  lift  the  bayou  water  over  the 
levee    into    the    river.      E.    M.   Douglas    is    City    Clk. 

Washi*ni?n'^'^r?^'?."~M^"^"^""'*=^'  Ky.— The  War  Department, 
bu^i  to^nrnVP.t^ih'^'i'  '~°"St'U't  »  retaining  wall  at  Catletts- 
Rwfr.       P'^°''^<^t   t*ie   town   from   the   floods   of  the   Big  Sandy 

„„,n"'''^*~*^,'f'*'*''^"3-  Ohio— Bids  will  be  received  by  the  cltv 
^he  ,?e  "n'f'  .^h^'-'w'  Z"""  A''"  construction  of  a  steam  barge  for 
Pub.   Ser  Department.      W.   J.    Springborn    is   Dir. 

GreenhouHe.    Etc Columbus,    Ohio — Bids    will    be    received 

until  noon.  May  12,  by  the  Board  of  Trustees  of  Ohio  State 
};^^,;  =  ''"','^;-.,  ^°'"  1"^  construction  of  an  insectarv  and  green- 
house  at  the  university  at   Columbus.     Carl   E.   Steeb  Is  Secy. 

Tunnel — Columbus,  Ohio — Bids  will  be  received  bv  thfi 
M^v'i?^  f  ^^,i  °'''°  State. University.  Columbus  until  noon! 
fe^lth.^'ca^rU'^Ste^risTecr    °'    '^    *"""*"    "'^°"'    "^    ^^    '" 

Ditch— Lancaster,  Ohio— The  County  of  Fairfield  is  con- 
VhZI?^  ^n''  construction  of  a  ditch  to  cost  $50,000.  E?E. 
fehopp    IS    County    Audr.,    Lancaster.  •>     ,     ^.      a.    a,. 

Ditch— Marion  Ohio — Plans  are  being  prepared  for  the 
construction  of  about  30  miles  of  ditch  wo?k.  Bids  wHl  bl 
asked    soon.      J.    W.    Scott,    Marion,    is    County    Engr 

Ship  Canal— Gary,  Ind.— A.  P.  Melton,  Cltv  Engr  is  mak- 
}!l^nnnnrrT^°v  ^^?-  construction  of  the  probosed  ship  canal 
land  harbor.  Michigan    with   Gary's    proposed    second   in- 

+Dltch — Hillsdale.  Mich. — The  contract  has  been  awarded 
to  the  WOLMAN  CONSTRUCTION  CO.,  s'andusky  Mich  for 
ditch    construction    in    Hillsdale    County,    at    $18,000. 

+  Dock — Chicago,  HI. — We  are  offlciallv  advised  that  the 
Sefton  Mfg.  Co.,  Chicago,  has  awarded  a  contract  to  the  RAY- 
MOND CONCRETE  PILE  CO..  140  Cedar  St..  New  York  and 
Chicago,  for  constructing  a  600-ft.  reinforc.-d  concrete  bulk- 
head dock  at  its  plant  on  the  south  bencli  of  the  Chicago 
River  Chicago  The  dock  is  to  be  built  from  plans  sub- 
mitted by  the  Raymond  Concrct.."  Pile  Co.,  but  the  work  will 
be   done   under   the   supervision   of   Postle   &■    Fisch-.-r,    Arch. 

+poek  Work — Green  Bay,  Wis. — The  contract  has  been 
awarded  to  the  WISCONSIN  DREDGE  &  DOCK  CO  Green 
Bay,  for  the  completion  of  550x400  ft.  dock  front  ifor  the  C 
Roiss  Coal  Co.  New  machinery  will  be  installed  and  the 
storage   capacity    will   be    increased   l-v   250.000   tons. 

Ditch — Oshkosli.  Wis. — Bids  will  be  received  until  May  2. 
for  the  construction  of  a  ditch  in  Millard  Drainage  District. 
This  IS  a  postponement  from  Apr.   IS. 

Drainage  Work— Randolph,  Wis.— Bids  will  be  received 
until  May  14  by  the  Comr.  of  Blaen  Y.  C.  Drainage  Dist 
at  the  oflice  of  Royal  F.  Clark.  Attorney,  at  Randolph  for 
drainage  work,  comprising  approximately  94,000  sq.yd  of 
marsh  soil  underlaid  with  clay  and  5050  yd.  mixed  granite 
ana   lime    rock. 

Sewer  Tunnel— Burlington.    Iowa — See    item    under   Sewers. 

Drain  Tile — Clarion.  Iowa — Bids  will  be  received  by  P  E 
Osier,  County  Audr.,  Clarion,  until  2  p.m..  Mav  5.  for  the  fur- 
nishing of  drain  tile  for   ditch  work  in   the   county 

+WallK — Des  Moines,   Iowa — The  contract  has  been  nwnt-rl 
ed  to  the  CAPITAL  CONSTRUCTKDN  CO..  Des  Moinis    fS  {he 
SnH^f!;^''Jr"    "'  ."^'^""-  "'^"s    f'-'^m    Locus      St     to    Grind    Ave 
S?.'it°'^a£out^$?i:o7o':*'°"  "'  '^  "■""  f™™  ""-^"^  ^--  tS  Centir 

„nfn''"i'"?if*'  District— Nevada,  Iowa— Bids  will  be  received 
Nevada  for ''the  l^h^'  ^-  ?''  ^;  4- ,  Batman,  Count/  iidr^ 
anri  n^U,r,YIf  'he  labor  and  material  necessarv  to  construct 
and  complete  Warren  Township  Drainage  District  No  49 
Story  County.  Plans  and  specifications  arf  on  file  at  Nevada." 
u  Park— Eveleth.  Minn— Bids  will  be  received  until  Mav  10 
by  the  city,  for  the  construction  of  Central  Park  of  Eve^eth.' 
^^n^.'""*  S*»"»n— Horton.  Kan.— The  city  is  considering  the 
$10,000  ^     ^''^    ^'^"°"-       The    cost     is    estimatfd    a? 

Drainage — Tecuraseh,  Neb.— The  County  Commissioners, 
Tecumseh.  are  planning  to  construct  a  drainage  system  for 
the    county. 
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Dock — Texas  City.  Tex. — The  construction  of  a  drvdock  to 
cost  about  $200,000  at  Texas  Citv.  is  under  consideration.  J. 
H.    \V.   Steele.   Galveston.    Tex.,    is    interested. 

+DockM — Seattle.  Wash. — The  Port  of  Seattle  Commission 
has  awarded  the  contract  to  J.  A.  McEACHERN.  Bailey  Bldg., 
Seattle,  for  the  construction  of  docks  and  a  warehouse  at 
the   foot   of    Bell    St.,    Seattle. 

Boat  Landlne — Portland.  Ore. — The  lowest  bid  submit- 
ted to  the  Port  Commission  for  the  construction  of  a  motor 
boat  landing  was  that  of  Lewis  Hicks  &  Co..  Worcester 
Bldg..    at    J121.000. 

Hcrhur  «'ork — Los  Angeles.  Calif. — The  citizens.  Apr. 
15,  voted  in  favor  of  issuing  bonds  for  the  following  har- 
bor improvements:  Construction  docks,  wharves  and  ware- 
houses, the  opening,  improving,  constructing  and  maintain- 
ing of  streets  and  highways  to  navigable  waters,  the  con- 
structing and  maintaining  of  canals  and  \yaterways.  and  the 
acquisition    of    necessary    lands    for    said    improvement. 

Tunurln — Los  Angeles.  Calif. — Plans  are  being  prepared 
for  the  construction  of  six  tunnels  as  follows:  One  on  Sec- 
ond St.,  paralleling  that  of  Third  St.;  one  on  Second  St.. 
parallel  also  to  the  present  Third  St.  tunnel;  Hill  St.  tunnel 
No.  2.  to  begin  about  a  block  north  of  the  northern  end  of 
the  Hill  St.  tunnel  now  being  completed  and  extending 
through  to  Castelar  St.;  one  to  extend  from  near  California 
St.  to  Sunset  Blvd.  which  will  also  make  connections  with 
the  present  Hi'l  St.  tunnel,  the  lowering  of  the  present 
Broadway  tunnel,  and  the  proposed  railway  tunnel  for 
Broadway,  to  be  built  by  the  side  of  the  present  Broadway 
tunnel. 

RebDildlngr  Pier — Santa  Monica.  Calif. — The  States  Invest- 
ment Co..  Santa  Monica,  has  been  granted  a  permit  for  the 
construction    of    the    Eraser   pier.      Es.Jimated    cost.    $20,000. 

^Pler — Cape  Tormentine.  N'.  B. — The  contract  has  be-n 
awarded  to  ALBERT  M.\CKIE.  Toronto.  Ont.,  by  the  Depart- 
ment of  Public  Works.  (Jttawa.  Ont..  for  the  construction  of 
a  pier  in  connection  with  the  Prince  Edward  Island  car 
ferry,  at  $571,590. 

+BpltH  and  Splkps — Fo!  t  ^Villiam.  Ont. — The  contract  has 
been  awarded  to  the  UNITED  STATES  STEEL  PRODUCTS 
CO.,  30  Church  St..  New  York,  N.  T..  for  furnishing  the  neces- 
sary bolts  and  spikes  for  the  proposed  street  railway  exten- 
sion,  at  about    $30,000. 

Il^'harf — Victoria,  B.  C. — The  British  Columbia  Electric  Co.. 
Victoria,  is  planning  to  construct  a  wharf  at  Brentwood 
Bay.     The  cost  is  estimated  at  about  $75,000. 

+Dredi7lne — St.  .John.  N.  B. — The  contract  has  been 
awarded  to  the  M.\KITIME  DREDGING  CO..  Ltd..  St.  John. 
N.  B..  for  dredging  at  Point  of  Foul  Ground,  main  entrance 
channel   to   St.   John  Harbor. 

BUIL.DIXUS 

Keene,  MM. — The  Keene  Masonic  Building  .\ssociation 
has  purchased  a  site  on  West  St.  72x216  ft.,  and  will  erect  a 
JIasonic  building  of  brick,  three  stories  and  basement.  G. 
M.  Rossman   Is  Chn.   of   Directors. 

BoHton,  MaiiH. — The  Alumni  Council  of  the  Massachusetts 
Institute  of  Technology,  recommend  the  construction  of  two 
buildings  to  be  known  as  the  Walker  Memorial.  The  esti- 
mated  cost    Is   S600.000. 

Holyokr.  Slaim. — Oscar  Beauchemin,  Arch.,  30  High  St., 
Holyoke,  has  completed  plans  for  a  ftve-story  building  to  be 
erected  on  Walnut  and  Essex  Sts.  for  Lucien  Chretian.  It 
win   be   70x110   ft.      The   estimated   cost   is   $65,000. 

Maiden,  Mbhm. — The  Maiden  Y.  M.  C.  A.  building  recently 
damaged  bv  Are  is  to  be  repaired  at  once  at  an  expenditure 
of  $40,000.  under  the  supervision  of  Peter  Graffan.  an  official 
of    the   association. 

Marblehead.  MaHH. — Bids  are  being  received  for  the  erec- 
tion of  a  high  school  on  Plea.iant  St.  It  will  be  of  brick  and 
stone  two  stories.  85x150  ft.,  and  cost  $85,000.  Frank  G. 
fioodwin  Is  Chn.  of  Com.  Peare  &  Quiner.  6  Beacon  St.,  Bos- 
ton, are  Archs.  R.  D.  Kimball  Co.,  6  Beacon  St.,  Boston,  are 
Engrs. 

Mrdfnrd.  MaM. — The  Mayor  has  selected  a  site  at  High 
St.  and  Oouvernor  Ave.  for  the  erection  of  the  new  city  hall. 
The   estimated   cost    Is   $150,000. 

Mllll>urr>  Mami. — Bids  will  be  received  until  May  10,  by 
John  T.  Simpson.  Arch.,  1224  Essex  Bldg.,  Newark,  N.  J., 
for  the  construction  of  the  high  school  at  Mlllbury.  F.  W. 
Moore    is  Secy.   Bd.   of   Education.      Noted   Apr.    24. 

+PI«HHrld.  Mann. — The  contract  has  been  awarded  to 
the  C.  .\.  DODGE  CO..  Cambridge.  Mass..  for  the  erection  of 
the    union    passenger   station    which    will    cost    $350,000. 

+MprlnKnrld.  MaM. — .S.  Z.  Poll  has  awarded  the  contract 
for  the  erection  of  a  new  theater  on  Worthlngton  St.  to  the 
T.  J.  PARDIE  CON.STRUCTION  CO.,  Bridgeport,  Conn.  It 
will  be  138x102  ft.  and  60  ft.  high,  of  brick,  concrete  and 
steel   to  cost   $100,000. 

+WrbNtrr,  .Mann. — The  contract  for  the  erection  of  n 
church  edifice  for  St.  JosephH  Parish,  has  been  awarded  to 
KAMPS<jN    HUfiS..   Sprlnglleld.    Mass.      Noted    .Mar.    2'J. 

\«'or<-rHlrr.  Mmnu. — Plans  are  being  prepared  by  Edwin  P. 
Fitzgerald.   Arch.,   705   State   Mutual    Bldg..   for  a  school    bulld- 


'     I — The     special     committ 
.-approved     pians    of     \V 


W'oonsooket, 

High     School     li  _._^ _, „     „. 

Arch..    Woonsocket.    and    are    preparin 
estimated    cost    is    $100,000.      Dr.    Wm 
Com. 


'  on  the  new 
F.  Fountain?, 
o  receive  bids.  The 
Barry,   is   Chn.    Bldg. 


Stat 
fav<i 
Sup" 


'mvltlrnrr,  R.  I. — Th"'  special  cnmnilsiilon  appointed  by 
l><KlHlalure  to  consider  the  necessity  of  enlarging  th'i- 
!■  Courthouse,  or  building  n  niw  one.  has  reporti^d  In 
r  of  a  new  building  to  accommodate  the  .Supreme  and 
Courts,     the     State     Law     Library,     and 


Hartford,  Conn. — TSi.  Rossi  Insurance  Co..  of  St.  Peters- 
burg Russia,  whose  headquarters  in  the  United  States  are  at 
Hartford,  will  erect  a  building.  95x135  ft.  at  Farmington  Ave. 
and  Broad  Sts.  The  estimated  cost  is  $250,000.  E  T.  Hap- 
good    is  Arch.,   36   Pearl  St..  Hartford.   Conn. 

«aterbury.  Conn. — The  Board  of  Education  will  receive 
bids  until  7:45  p.m..  May  5.  for  a  school  building  at  Division 
and  Walnut  Sts.  It  will  be  two  stories  and  basement,  of 
brick.  77x120  ft.  Joseph  T.  Smith  is  Arch..  36  N.  Main  St. 
Noted    .\pr.    10. 

Brooklyn.  N.  Y. — The  plans  which  have  been  prepared  for 
the  construction  of  the  new  Brooklyn  Municipal  Bldg.  have 
been  sent  to  the  Municipal  .\rt  Commission  for  final  ap- 
proval. As  soon  as  this  is  received  bids  will  be  asked  for 
the  construction  work.  The  estimated  cost  of  the  structure 
is  $3,300,000.  McKenzie.  Voorhees  &  Gunlin,  1123  Broad- 
way.   Manhattan,    are    the   .\rchs. 

Buiralo,  N.  Y — H.  H.  Little.  Arch..  56  Norwood  Ave.,  has 
completed  plans  and  is  taking  bids  for  a  four-stor.v  and 
basement  store  and  loft  building.  4Sl.x90  ft.  to  be  erected  at 
568  Washington  St.,  for  A.  B.  Little,.  It  will  be  of  steel  and 
brick. 

The  High  School  Commission  has  approved  the  plans  of 
Green  &  Wicks.  Archs..  110  Franklin  St.,  for  the  South  Side 
High  school,  at  South  Park  Ave.,  Josie  Place,  Taylor  and 
Macamley  Sts.  It  will  be  192x480  ft.,  three  stories  and  base- 
ment of  gray  brick  and  structural  steel.  Bids  will  be  asked 
soon.      The    estimated    cost    is    $700,000. 

Sew  York,  X.  Y Plans  are   being   prepared   by  Charles  C. 

Haight,  Arch..  452  Fifth  .\ve..  for  the  construction  of  a  12- 
story  parish  house  to  be  erected  by  the  Church  of  the  Holy 
Communion  on  property  adjoining  its  present  location  at  the 
northeast  corner  of  Sixth  Ave.  and  20th  St.  The  estimated 
cost    is    $500,000.       Rev.    Henry    Mottet    is    Pastor. 

Plans  have  been  prepared  by  Neville  &  Bagge,  Archs..  217 
West  125th  .St..  for  the  construction  of  a  ten-story  apartment 
house.  125x78  ft.,  at  Lenox  Ave.  and  Cathedral  Parkway,  for 
John  A.  Sontag.  2  Lenox  Ave.  The  estimated  cost  is  $450,000. 
+  (Boro.  The  Bronx) — The  Corn  Exchange  Bank.  15  Wil- 
liam St.,  Manhattan,  has  awarded  a  contract  to  the  R.  S. 
POLLOCK  CO..  lis  East  2Sth  St.,  Manhattan,  for  the  erec- 
tion of  a  one-storv  bank  building,  74x25  ft.,  at  375  East  149th 
St.      Albro    &    Lincieborg,    2    West    47th    St.,   are    the    Archs. 

Montelalr,  >.  J. — The  Montclair  Board  of  Education  has 
decided  to  erect  a  high  school.  500x500  ft.,  on  Chestnut  St., 
between  Park  St.  and  Midland  Ave.  The  estimated  cost  is 
$450,000. 

+  Xen'ark,  N.  J. — Joseph  Okin  has  awarded  the  following 
contracts  for  the  erection  of  a  theater  at  99-101  Springfield 
Ave  ■  Mason  work.  DOMESTIC  CONSTRUCTION  CO.,  $15,800; 
iron'  and  steel  work,  GOELLER  IRON  WORKS,  Newark, 
$13,300.     Charles  Simpson.  Newark,   is  Arch. 

+nevrUTk,  N.  J. — The  general  contract  for  the  construc- 
tion of  the  eight-story  and  basement  reinforced  concrete  cold 
storage  warehouse,  on  River  St..  for  the  Merchants  Re- 
frigerating Co..  has  been  awarded  to  the  TURNER  CON- 
STRUCTION Ct)..   11    Broadway.   New   York.      Noted  Apr.   24. 

+  Derry,  I'enn. — The  contract  for  the  construction  of  the 
proposed  school  here  has  been  awarded  to  CUTHBERT  BROS. 
CO.,  Bessemer  Bldg.,  Pittsburgh.  Penn.,  at  $39,619.  Other 
bidders  were  as  follows:  W.  L.  Johnson.  Lycippus,  Penn., 
$44,397;  Ley  Construction  Co..  Pittsburgh.  I'enn..  $41,208; 
Dushane  &  Lewis.  Carnegie.  Penn.,  $46,900;  E.  Overdorff, 
Johnstown.  Penn..  $47,4S0;  T.  H.  Fellabaum.  l^ittsburgh.  Penn., 
$43,257;  Walker  &  Curley,  Pittsburgh,  $44,000.  .Noted  Apr.  10. 
Grove  City,  Penn. — W.  G.  Eckles.  .\rch..  New  Castle,  Penn., 
Is  preparing  plans  for  the  three-story  and  basement  dormi- 
tory for  the  Grove  City  College.  The  building  will  be 
63x264    ft.,    and    will    cost    about    $75,000. 

+  l*hlladel|ibia,  I*enn. — The  contract  has  been  awarded  to 
METZGKR  &  WELLS.  441  Heed  Bldg..  Philadelphia,  for  the 
construction  of  the  12-story  apartment  house  at  ISth  and 
Walnut   Sts.    for  Mcllvain   &   Co.      Noted    .\pr.    17. 

♦The  contract  for  the  construction  of  the  Julia  Ward 
Howe  School  at  13th  and  Grange  Sis.,  has  been  awarded  to 
THfiMAS   REILLY.   I'hiladelphia,    at   $169,286. 

+The  1  iiiitiMct  for  the  construction  of  two  wings  to  the 
Baiiv  S.  hiiol  Mt  r,9tli  and  Race  Sts..  has  been  awarded  to 
the  CIIAIU.ES  Mi-C.\UL  CO.,   Philadelphia,    at  $74,400. 

Bids  are  bi-Ing  received  by  the  Penn  Mutual  Life  Insur- 
ance Co..  for  the  construction  of  an  addition  to  Its  building 
.1  Sixth  and  Walnut  Sts.  It  will  bi-  10  stories.  220x123  ft.  of 
stone  construction.      The  estimated   cost    is   $2,000,000. 

l>l««MburKb.    IVnn. — M.    Jacob.    .\ich..    413    Fourth    Ave.,    hua 
completed  plans  for  thi-  three-story  brick  store  and  loft  build- 
In"   to   b.-  erected   at   514-516-518   Wylie   Ave.,   for   B.   ^i,  George    t 
Gelder.    106    Smlthlleld    St.      Estimated    cost    is    $40,000.  ' 

Charli-s  nickel.  May  Bldg..  Is  preparing  plans  for  a  six- 
story  adililion  to  the  store  of  Boggs  ,»i  lluhl.  North  Side 
90x120  ft.  The  estlinali-d  cost  is  $250,000.  The  owners  may 
award  the  contract  without  competition  or  may  take  separate 
bids  for   the   work. 

+The  contract  has  been  awarded  to  J.  CHARLES  WIL.SON, 
r.ll  Woo<l  SI.,  for  the  construction  of  the  four-storv  brick 
store  anrl  loft  building  at  209  Wood  St..  for  the  Fidelity  Title 
*   Trust    Cr..      The   estimated    cost    is    $50,000. 

+  Swnrthini>rr,  IVnn. — The  contract  for  the  construction 
of  the  telephone  exchange  iHill'lliig.  To.-  the  Bell  Teii'phone 
Co.  biiH  bec-n  awarded  to  F.  \V,  VA.V  Li lON.  Dcnckia  Bldg. 
J.  T.    Wlndrlm   Is  Arch..   Comnionwi'alth    Bldg. 

+WllinlnKton,  Dpi. — Contracts  for  the  construction  of  the 
church  edifice,  on  Jackson  St..  for  St.  Paul's  I'ongregatlon 
hav.-  been  awarded  as  follows:  GeniTnl  contract  .loMN  K. 
HALEY  &  SON.  $52,700;  terra  cotln.  FEDERAL  TIOURA  COT- 
TA  CO.,  NiW  York:  cut-stone  work.  J.  L.  MALoNK  CO..  Wll- 
mlgton:  pbiBterlng.  Tf)C,NAHEI,L  *  VOIGIIT.  Philadelphia, 
I'enn. ;  marble.  fJIlFNTuN  .MAIUILK  CO.,  Trenton.  N.  J.;  elec- 
tric   work,    E.    F.    lIKKilNS    &    C(J. 
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llalllmorv  Mi  .— Hlds  will  be  lecclv.'d  about  Juno  1.  by 
P.-arce  A:  hihituk.  Inc.,  415  East  Bultlniure  St..  for  the  con- 
stiuctlon  of  a  th.al.r  on  the  site  of  th.-  lOulaw  Mouao.  at 
Italtimoie  and  Kulaw  Sts.  The  estimated  cost  is  $200,000. 
-Noted  Apr.    1  I. 

I'rtrrMlturK.  Vi.. — liids  will  be  received  until  10  a.m  Mav 
20,  b.v  S.  Uailey  CralK,  Arch.,  Petersburg,  \'a.,  for  the  con"- 
struetion  of  111.-  V.  M  C.  A.  buildlne.  The  estimated  cost 
is  *t;.i.UOO.  W.  M.  liucker  is  Chn.  Bldg.  Com.  Noted  Mar,  20. 
+  l{<>iiuoiike.  Vh — The  contract  has  been  awarded  to  HEl:- 
]{1Xc;Ti)N  i:  NOUMOYLE.  for  the  con.struetion  of  the  nrlnUnK 
ami  umce  buildins  for  the  Roanoke  Times  t;o.,  to  cost  tiiO  S30 
11  will  he  three  stories  and  basement,  of  brick  and  struc- 
tiiiU  .suel.  lOOxllUI  ft  Frye  &  Chest'ennan,  15  Lynchburg 
.National  Bank  Bldg.,  Lynchburg-,  are  .-Vrchs. 
.,  +<;'lnrkMl.urB-,  AV.  Vii,-— The  contract  for  the  construction  of 
the  hiBh  school  for  the  Board  of  Education,  has  b.-en  awarded 
;?,^"i'^,->^'  1.I.OVD  BUILDING  &  CONSTRUCTION  Ci)^  8oa 
Odd  Fellows  Bldg.,  St.  Louis,  Mo.,  at  $117,777.  Noted  Apr.  17. 
i!iZ''"i'l''''i'''"  "'"»•— Overstreet  &  .Spencer,  Archs.,  Scutter 
,  ,r  ■'?.'^ ''*•',"}■■  ^"?»-  are  preparing  plans  for  the  construction 
!!n.!i  I,,  ,'  i,"!,^""."-'*'  '■'°^'''-  house.  Bids  will  be  received 
until  July   1.      The  estimated  cost  is  ?-10,000. 

IMnpvllle,  Kit. — Bids  will  be  received  until  May  15.  by  Wil- 
liam Uraso.  Arch.,  512  Audubon  Bldg-.,  New  Orleu-i.-.  i.a  f.-r 
the  construction  of  two  dormitories  for  the  Louisiana  Hospi- 
tal for  the  Insane.  The  estimated  cost  is  $G5  OOU.  Noted 
Apr.    1  (. 

+Cifvelanil,  Ohio — The  contract  for  the  construction  of  the 
art  museum  has  been  awarded  to  the  CROWELL  &  SHERM.\N' 
CO..   1951   East  57th  St.     The  estimated  cost   is   .^l.OOO.OOU. 

The  W.  Bingham  Co.,  Perry-rayne  Bldg.,  will  erect  an 
eight-story  store  and  ware  house  on  West  Ninth  St.  It  will 
be  of  brick,  ste<-l  and  concrete,  100x500  ft.  The  estimated  cost 
is   $1,000,000. 

+E:ast  lilveriiool,  Ohio — The  general  contract  for  the  con- 
struction of  the  high  school  has  been  awarded  to  the  POT- 
TERS LUMBER  CO.,  East  Liverpool,  at  $114,500.  Other  bid- 
ders were  as  follows:  International  Construction  Co..  Michi- 
sran.  $12fi.300;  Kerr  Lumber  Co..  East  Liverpool,  $135,207; 
Morgan  &  Co.,  West  Homstead,  Ohio,  $135,624;  I).  F  Nellis 
East    Liverpool,    ?115,118;    Shultz,    Shreiner    &    Clyde,    $U2,30ii.' 

Hamilton,  Ohio — Plans  have  been  prepared  by  Frank  L. 
Packard,  Arch.,  Havden  Bldg..  Columbus,  Ohio,  for  the  con- 
struction  of  a  high   school.      The   estimated   cost    is   $300,000. 

+Kenton,  Ohio — The  contract  for  Hardin  County's  court 
house  has  been  awarded  to  the  STEINIGER-T.\LYOR  CON- 
STRUCTION  CO..    St.   Louis,    Mo.,    at    $251,000.      Noted   Mar.    13. 

Marysville,  Ohio — Plans  have  been  prepared  by  Frank  L. 
Packard,  Arch..  Hayden  Bldg.,  Columbus.  Ohio,  for  the  con- 
struction of  a  high   school.      The  estimated  cost  is  $80,000. 

Springfield.  Ohio — The  Bushnell  Stock  Co.,  Harry  B.  Kis- 
sell.  Secy..  732  Fairbanks  Bldg.,  Springfield,  Ohio,  will  erect 
a  six-story  hotel,  S4xl50  ft.,  at  a  cost  of  $500,000.  The  Allyn 
Co.,  Second  National  Bank  Bldg.,  Cincinnati,  will  take  bids 
about    Aug.    1. 

Detroit.  Mich. — C.  Howard  Crane,  Arch.,  1124  Ford  Bldg., 
will  receive  bids  until  May  10,  for  the  construction  of  a  brick 
and  steel  theater  on  Monroe  and  Bates  Sts.,  for  the  Palace 
Theater  Co. 

Detroit.  Mieh. — Louis  Kamper,  Arch.,  701  Fine  Arts  Bldg., 
Detroit,  will  receive  bids  until  May  10,  for  the  construction 
of  a  brick  and  stone  bankbu  ilding  on  Grand  River  and  the 
Boulevard   for  the   Central    Savings   Bank. 

+Grand  RupldN,  ^lieh. — The  contract  for  the  construction 
of  the  Pantlind  Hotel  has  been  awarded  to  the  GEO.  A. 
FULLER  CO.,  Chicago,   111.     Noted   Feb.   6. 

Belvldere.  III. — Bids  will  be  received  until  10  a.m..  May  6, 
by  Wm.  Bowley,  County  Clk.,  for  the  construction  of  an  alms 
house.      Frank    A.    Carpenter    is    Arch. 

Chlcaeo.  III. — Henry  .1.  Schlaks,  Arch.,  10  South  La  Salle 
St.,  Chicago,  has  prepai-ed  plans  for  the  construction  of  a 
church  edifice,  at  Sheridan  Rd.  and  Buena  Ave.  for  the  St. 
Marys-ot-the-Lake   Parish.      The   estimated   cost    is    $180,000. 

Chicaso,  III. — Bids  will  be  received  until  noon.  May  16.  bv 
Otis  &  Clarke.  Archs..  105  South  Dearborn  St..  Chicago,  for 
the  construction  of  the  inlirmary  group  of  the  Chicago  ftluni- 
cipal  Tuberculosis  Sanitarium.  The  estimated  cost  is  $600,- 
000.      Noted   Apr.    24. 

+.\ppleton,  Wis. — The  contract  for  the  construction  of  the 
bank  building  for  the  First  National  Bank,  has  been  awarded 
to    CHARLES   GREINKE.      Noted    Apr.    17. 

+Madison,  AVis. — The  contract  has  been  a-warded  to  the 
WISCONSIN  CONSTRUCTION  CO..  Chippewa  Falls,  for  erect- 
ing the  Wisconsin  High  School  of  the  state  university  here. 
Estimated  cost,    $150,000. 

+  DeM  Moines,  lOM-a — The  contract  for  the  construction  of 
the  seven-story  warehouse  at  Fifth  and  Tuttle  Sts.,  has  been 
awarded  to  CHARLES  WEITZ  SONS  CO.,  Des  Moines,  by  the 
Hawkeye    Transfer    Co. 

+Jeffer8an  City,  Mo. — The  contract  for  the  construction  of 
the  foundation  for  the  state  capitol,  has  been  awarded  to 
r.  H.  JOHNSON  &  SON,  Sedalia,  Mo.,  at  $91,321. 

♦  Kansas  City,  Mo. — The  contract  for  the  construction  of 
the  Benjamin  Harrison  School  at  Independence  Rd..  and  Wal- 
lace Ave.,  has  been  awarded  to  J.  O.  LEA,  at  $56,874. 

St.    Louis,    Mo The    Board    of    Public    Improvements    will 

receive  bids  until  Mav  23,  for  the  construction  of  the  citv 
lail.     The   estimated   cost  is   $212,000.      Maxime   Reber   is  Pres. 

Dallas,  Tex. — Bids  will  be  received  until  Mav  6,  bv  I.  A. 
Ralker,  Arch..  901  Southwestern  Life  Bldg..  Dallas,  for  the 
':j>nstruction  of  a  three-story  brick  and  steel  theater  at  1610 
J.„J"  ?*-•  ^f"  f'-  K.  Jorgensen.  The  estimated  cost  is  $50,- 
000.     Noted  Apr.  3. 

Dallas,  Tex. — The  Commissioners  Court  has  authorized  the 
advertising  for  bids  for  the  excavation  of  the  foundation  of 
the  new  county  jail  building.  The  estimated  cost  is  $200,000. 
^oted  Apr.    3. 


.  '^""  ..^?*1'"'."*. .'■'*■* — Pl.ins  are  belntc  prepari-d  by  Allee  B. 
Ayr.-H.  02fi  lledell  HldB.,  for  the  construction  of  a  threc-«tory 
and  basement  y  ,M.  C.  A.  bulldlMK.  104x175  ft.  The  eBtl- 
maled    cost    i.s    $150,000. 

I'hornix,  .Jplit — Lescher  &  Klbbey  Archn..  Phoenix,  have 
dr.iK-n  plans  for  a  two-story  relnforced-concrote  frelKhl  depot 
iV'i4  ",}^"  ,4""'  r*!  '",„'"■  '•'••■'^t'-cl  f'"-  <•»•  Arizona  &  Eastern 
R.U.  to.  It  will  be  70x200  ft.  with  cement  and  pine  Hoors. 
composition    roof.      The   estimated    cost    is    $40,000. 

Seattle,  Wash. — Robert  M.  Fonts  will  .-rect  a  six-story  rc- 
infori-ed-concrete  apartment  house  on  Southeast  l«th  Ave. 
and  East  Madison  St.,  to  cost  $125,000.  W.  1'.  White  Is  Arch. 
Central    Bldg.,    Seattle. 

.Seattle,  AVash. — The  County  Commissioners  will  receive 
bills  until  May  14,  for  the  construction  of  a  court  house. 
Amount    available.    $950,000.      Noted    Apr.    3. 

+Spoknne,  Wash. — The  contract  for  the  ornamental  Iron 
and  bronze,  for  the  Davenport  Hotel  has  been  awarded  to 
the  FLOUR  CITV  ORNAMENTAL  IRON  CO.,  .Minneapolis, 
Minn.      Noted    Feb.    27. 

l-ortlanii.  Ore — The  Title  &  Trust  Co.  will  erect  an  eight- 
story  building  to  cost  approximately  $100,000  on  Fourth  St. 
It  will  be  of  reinforced  concrete  and  steel  construction. 
MacNaughton  &  Raymond  are  Archs.,  47  Concord  Bldg.,  Port- 
land. 

Los  Vnf^reles,  Calif. — The  Benslng(-r  Estate,  of  Chicago.  III., 
will  eii-et  a  Hve-story  and  basement  loft  building  on  Los 
.Vngeles  St.  between  Eighth  and  .Ninth  Sts.  A.  F.  Rosenheim, 
«15    N.    W.    Hellman    Bldg..    Los    Angeles,    is   Arch. 

•S-.V  contract  has  been  awarded  to  the  INDEPENDENT 
SI-:\\I-:r  pipe  Ct).,  235  south  Los  .\ngeles  St.,  at  $33,990,  for 
ruini.shing  thi-  terra  cotta  for  the  12-story  Class  A  bank 
building  to  be  erected  at  Sixth  and  Spring  Sts..  for  the  Mer- 
chants'   Fiieproof    Buildiflg    Co. 

The  Brent  Investment  Co.,  320  Story  Bldg.,  will  erect  a 
13-  or  14-story  building  to  cost  $100,000  at  825-29  South 
Spring  St. 

H.  E.  Huntington  will  erect  a  12-story  and  basement  steel 
frame  office  building  at  Twelfth  and  Main  Sts,  Myron  Hunt, 
Hibernian   Bldg.,   is  Arch. 

+1.0M  .Vnicelrs,  Calif. — .\  contract  has  been  awarded  to  F. 
1..  SPAUl,DINO.  1460  Dana  St.,  for  the  construction  of  a  tive- 
story  and  basement  reinfoi-ced  concrete  hotel  on  East  Fifth 
St.   near  Crocker   St.   for   F.    R.   Tousley. 

Oakland,  Calif.^J.  J.  Donovan,  Arch.,  Security  Bank  Bldg., 
Oakland,  has  completed  plans  for  the  $500,000  auditorium 
which  is  to  be  erected  on  12th  St.  and  Lake  Shore  Drive. 

Pasailena,  Calif. — Bids  for  the  general  construction  of  the 
additions  to  the  high  school  were  received  as  follows:  Long 
Beach  Construction  Co..  Long  Beach,  $51.SS9,  David  Irvine, 
Los  Angelis,  $53,i45;  J.  S.  Atkinson,  Los  Angeles,  $55,000; 
Hanson   &   Co.,      Los   Angeles,    $55,267. 

Sacramento,  Calif. — Charles  S.  McKaiser.  Arch..  Mechanics' 
Institute  Bldg.,  has  been  notified  to  proceed  at  once  with  the 
working  drawings  for  the  10-story  Class  A  commercial  build- 
ing to  be  erected  by  George  W.  Peltier  and  associ  ites  in 
Sacramento.  Construction  "will  be  fireproof  throughout  with 
a  complete  steel  frame  and  exterior  walls  faced  with  pressed 
brick    and    terra    cotta.      The    estimated    cost    is    $200,000. 

Sacramento,  Calif. — The  West  End  Merchants'  Associa- 
tion will  build  a  lu-slory  building  at  Fourth  and  J  Sts.  to 
cost  about  $350,000.  C.  S.  Kaiser,  57  Post  St.,  San  Francisco, 
is    Arch. 

The  Capital-Sacramento  Van  &  Storage  Co.  will  erect  two 
concrete  storage  warehouses  to  cost  between  $50,000  and 
$100,000.     John  F.  Cooper  is  Pres. 

+San  Francisco,  Calif. — The  contract  has  been  awarded 
to  LANGE  &  BERGSTROM,  at  $253,523,  for  the  construction 
of  the  Palace  of  .Agriculture  on  the  Panama-Pacific  Inti-r- 
national  Exposition  grounds.  The  lumber  will  be  i  urnished 
by    the    Exposition    Co.      Noted    Apr.    24. 

Bids  will  be  asked  at  once  for  the  construction  of  the 
municipal  auditorium  at  Hayes,  Polk,  Grove  and  Larkin  Sts. 
The  estimated  cost  is  $1,000,000,  and  about  3500  tons  of  steel 
will  be  required.     J.  S.  Dunnigan  is  City  Clk. 

The  Southern  Pacific  Co.  plans  to  erect  a  new  depot,  and 
make  the  improvements  to  its  tracks,  etc.,  in  San  Francisco 
amounting    to    about    $1,700,000. 

The  Emporium  Department  Store  will  erect  a  three-story 
addition  to  its  present  store  on  Market  St.  The  estimated 
cost    IS    $200,000. 

South  Pasadena,  Calif. — The  following  bids  were  received 
by  the  Board  of  Education  for  the  general  construction  of 
two  brick  schools  from  plans  of  Norman  F.  Marsh  Arch 
Broadway  Central  Bldg.,  Los  Angeles:  Long  Beach  Construc- 
tion Co.,  $51,889;  David  Irvine,  $53,395;  J.  F.  Adkinson.  $55,- 
000:  G.  Hanson  &  Son.  55.327:  W.  Simpson  Construction  Co, 
San  Diego.  $56,107:  M.  N.  Y'esberg,  $57,140;  Furlow  &  Pollock, 
South  Pasadena,  $57,759;  G.  H.  Whyte,  Pasadena,  $58,852: 
Thee   &   Dix,    $62,876. 

♦  Stockton,  Calif.— The  following  contracts  have  been 
awarded  by  Glen  Allen,  Arch.,  Phelan  Bldg..  San  Francisco, 
in  connection  with  the  construction  of  a  four-storv  brick 
apartment  house  at  Flora  &  El  Dorado  Sts.  for  the  Home 
SJ^Vt.^t^.^^''"'""*'  *^°-'  Brick  work  contract  awarded  to  A.  M. 
CO\^  ELL.  1231  Sptter  St..  $12,125:  structural-steel  work 
RALSTON  IRON  WORK.S.  20th  and  Indiana  .Sts.  San  Pian-^ 
?,'^'',SVt.?5S,^^-  P'P<'t'-ic  work.  LEONARD  F.  YOUDALL  and  D. 
S-^.Si^'^S^^''^'  ""  ^'-  Harrison,  Stockton,  $2280:  Mill  work 
TOTTEN  *  BR.VNDT.  102  W.  Main  St..  Stockton,  $12,398 
painting,  GEORGE  FOX.  625  W.  Flora  St..  Stockton.  $3100- 
Sheet-metal  work,  EDWARD  L.  GNEKOW,  Main  and  Stanis- 
laus   Sts..    Stockton.    $15,922. 

The  Commercial  and  Savings  Bank  will  erect  an  eight- 
story  steel  bank  building  on  N.W.  Sutter  and  Main  Sts.  The 
estimated   cost   is   $250,000. 

Edmonton,  .Vita — C.  S.  Burgess.  Arch..  University  Alberta 
■  ^^»,oS'!^^„''„"'"V?-  P\^"^  foi"  a  dormitory.  The  estimated  cost 
IS  $180. nno.  Final  plans  for  the  $500,000  arts  building  are  to 
be  selected  soon  by  the  Board  of  Directors. 
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Sewage  Disposal  Works 

Fitchburg.  Mass. 
Sealed  proposals  for  buUdingr  a  sewagre  disposal  works  for 
the  City  of  Fltchburg.  Massachusetts,  addressed  to  the  Sewage 
Disposal  Commissioners  and  endorsed  "Proposal  for  Sewage 
Disposal  'tt'orks,"  will  be  received  at  the  office  of  the  Com- 
mission. No.  352  Main  Street,  until  2  o'clock  P.M.  on  Thurs- 
day, May  15.  1913.  at  which  place  and  time  said  proposals  will 
be  publicly  opened  and  read. 

The  work  includes  the  construction  of  five  ImhofE  settling 
tanks,  two  acres  of  sprinkling  filters  10  feet  deep,  four  second- 
ary settling  tanks,  sludge  beds,  a  laboratory  building,  sludge 
pump  building  and  appurtenant   structures. 

Some  of  the  principal  items  in  the  estimate  of  work  are 
as  follows: 

Earth   Excavation,    68,000   cubic   yards 
Roadway   Construction,    2,900   linear   feet 
Concrete  Masonry,  3,000  cubic  yards 

False  Floor  System  for  Sprinkling  Filters,  9.400  square 
yards 

3  Coats  Cement  Plaster  on  Ribbed  Metal  Reinforcing  Lath, 
6.600  square  yards 

Steel  Reinforcing  Bars,  78  tons 
Structural  Steel,   68  tons 

Cast  Iron  Pipe  laying  sizes  4"  to  3fi".  Total  11.600  linear 
feet 

Crushed  Stone  for  Sprinkling  Filters.  32,700  cubic  yards. 
Proposals  for  doing  the  work  must  be  made  upon  the  form 
furnished  for  the  purpose  and  must  be  accompanied  by  a 
certified  check,  drawn  upon  a  National  Bank  or  Trust  Com- 
pany established  In  the  City  of  New  York  or  some  city  in 
the  State  of  Massachusetts,  in  the  sum  of  fifteen  thousand 
dollars   ($15,000)   made  payable  to  the  City  of  Fitchburg. 

A  bond  in  the  sum  of  sixty  thousand  dollars  ($60,000) 
acceptable  to  the  Sewage  Dl  posal  Commissioners,  will  be 
required  for  the  faithful   performance  of  the  contract. 

Detailed  plans  of  the  work  may  be  seen  and  form  of  con- 
tract and  specifications  may  be  obtained  at  the  office  of  the 
Commissioners  in  Fitchburg,  or  at  the  office  of  their  Consult- 
ing Engineers,  Metcalf  &  Eddy.  14  Beacon  Street,  Boston, 
Mass.,  after  May  1st. 

A  deposit  of  ten  dollars  ($10)  will  be  required  on  plans 
taken  from   either  of  the  above   offices. 

The  right  la  reserved  to  the  Sewage  Disposal  Commission- 
ers to  reject  any  or  all  proposals  or  to  accept  the  one 
deemed  for  the  best  Interests  of  the  city. 

ARTHUR  H.  LOWE 
DAVID  M.  DILLON 
DANIEL    A.    BOYLE 
Board  of  .Sewage   Dl.'<p..a:il   CnnirniM.sioners 
DAVID   A.    HARTWELL, 

Chief   Engineer 
HARRISON  P.  EDDY. 

Consulting   Engineer 

Electric   Plant 

Port  of  Valparaiso,  Chile. 

Tenders  for  supplying  and  erecting  a  plant  for  the  elec- 
tric Illumination  of  the  new  port  works  at  Valparaiso,  Chile, 
will  be  received  In  the  office  of  the  "Comlsion  de  Puertos"  in 
Santiago,  Chile,  September   10th.   1913. 

Full  Information  In  regard  to  the  above,  can  be  obtained 
at  the  Consulate  Oencral  of  Chile,  Room  431,  2  Rector  Street, 
N.-w   York,  from   12  .M.   lo  3   P.M..  excipllng  Siiturd.-iys. 

Pavement 

Erie.  Pa.,  April  23.  1913. 
PropogaU  ar<»  requented  by  the  City  of  Erie,  Penna..  for 
laying  approximately  8,500  yards  of  pavement,  brick  or  sheet 
OHphalt,  as  may  be  designated  by  City  Councils,  said  work 
to  be  let  und<-r  five  m-parate  contracts.  Proposals  will  bo 
received  by  City  Councils,  May  Bth,  1913,  at  S;00  o'clock  P.M. 
Prospectlvi-  blddem  are  required  to  examine  streets  before 
Ruhmlttlng  proposals.  A  certified  check  or  bidders'  bond  for 
1100.00  on  each  street  must  accompany  each  bid.  The  right 
Is  reserved   to  reject  any  or  all   bida. 

U.   E.    BRIOO.S, 

City  Engineer. 


Advertisement  of  Sanitary  Contract  No.   Ill 

Lateral  Sewers  and  House-Connections 

in  District  16-A 

OFFICE   OF  THE    SEWERAGE   COMMISSION 

OF  THE 

CITY  OF  BALTIMORE. 

Baltimore.  April  22nd.  1913. 
Sealed  proposals,  indorsed  "Proposals  for  Constructing 
lateral  Sewers  and  House-connections  in  District  16-A.  Sani- 
tary Contract  No.  111."  addressed  to  the  Board  of  Awards  of 
Baltimore  City,  will  be  received  at  the  ofliee  of  the  City  Regis- 
ter, City  Hall,  Baltimore,  Md.,  until  11  A.M.  Wednesday, 
May  14th,  1913,  for  constructing  sanitary  lateral  sewers  and 
house-connections  in  District  16-.\.  as  shown  on  plans  on  file 
in  the  office  of  Mr.  Calvin  W.  Hendrick,  Chief  Engineer  of  the 
Sewerage    Commission. 

Specifications  and  plans  can  be  obtained  upon  application 
at  the  office  of  the  Secretary  of  the  Commission,  Room  904 
American  Building,  Baltimore,  Md.,  on  and  after  Saturday, 
April   26th.    1913. 

A  charge  of  $10.00  will  be  made  for  each  set  of  specifica- 
tions and  blueprints,  which  charge  will  be  refunded  upon  the 
return  on  or  before  May  14th,  1913,  of  the  unused  specifications 
and  plans  in  good  condition,  or  upon  the  return  of  the  General 
Specifications  and  plans,  in  case  a  bid  is  submitted. 

A  certified  check  of  the  bidder,  on  a  clearing-house  bank, 
made  payable  to  the  order  of  the  Mayor  and  City  Council  of 
Baltimore,  in  the  sum  of  $3,500.00  will  be  required  to  be 
deposited  with  each  bid. 

Approximate  Quantities. 
15.500  lin.  ft.   vitrified  pipe-house-connections. 
19,000  lin.  ft.  vitrified  pipe  sewer,  S"   to  22"  in  diameter. 
The    successful    bidder    on    this    contract    will    be    required 
to    give    bond    and    comply    with    the    City    Charter   respecting 
contracts. 

The  Board  of  Awards  reserves  the  right  to  reject  any  and 
all  bids. 

By  order  of  the  Sewerage  Commission. 

CH.A.RLES  ENGLAND, 

Chairm.tn. 
HARRY    W.    RODGERS, 

Secretary. 
Approved:    .\pril    23.    1913. 
JAMES   H.   PRESTON, 

President,    Board    of   .Vwanl.s. 

Tenders  for  Dredging 

Toronto,   Canada. 

The  Toronto  Harbor  Commissioners  have  in  preparation 
plans  and  specifications  for  the  removal  of  approximately 
35,000,000  cubic  yards  of  material   by   hydraulic  dredging. 

Borings  indicate  seventy  percent,  of  material  to  be  sand 
and  gravel,   thirty  percent,    mixture  of  sand,   silt   and   clay. 

Each  dredge  must  be  capable  of  handling  at  least  600 
cubic  yards  per  hour  at  maximum   length   of  discharge. 

From  source  of  supply  to  point  of  discharge  maximum 
distance  is  about  6000  feet.  Average  length  of  delivery  re- 
quired  about   4000   feet. 

Direct  line  of  discharge  preferred,  but  consideration  will 
be   given    to   work   being   done   In    series  or  by  relays. 

Day    and    night    operation    reciiilred. 

The  plans  and  specifications  will  be  ready  on  April  28th, 
1913.  Tenders  for  all  or  part  of  this  work  will  be  received 
up  to  12  o'clock  noon  May  28th.  Work  to  commence  August 
iHt,     1913. 

Borings,  plans  and  specifications,  tender  forms,  etc.,  and 
general  Information  relating  to  the  work  can  be  seen  at  the 
Engineering  Department  of  the  Coninilsslon,  76  Aib'lalde  St. 
West. 

rommunlcatlons  relative  theiito  to  ln'  address. d  lo  K.  L. 
Cousins,   Chief   Engineer. 

All  tenders  to  be  sealed  anil  iiddresMed  to  A.  C.  l-ewl«,  Sec- 
retory, Toronto   Harbor  rommlHslcmerH. 

The  Commissioners  do  not  bind  themselves  to  accept  the 
lowest    or     .riy    tender. 

L.    H.    (•I,ARKE. 

Chairman. 
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The  Loetschberg  Railway  in  Switzerland 

Tile  accoiiipaiiyiiig  views  show  suiiie  of  tlie  notable 
liig^h  masonry  viaducts  on  the  new  Lotschberg  liy.,  Swit- 
zerland, whieh  has  just  been  opened  for  tratlie.  As  our 
readers  will  recall,  from  previous  descrijitioiis  of  this 
railway  line  in  this  journal,  this  new  line  gives  a  direct 
eoni'.eetion  from  Berne,  the  capital  of  Switzerland,  south- 
ward to  a  juni'tion  in  the  upper  part  of  the  Rhone  xalley 
with  the  main  line  to  Italy  through  the  SinipUni  tun- 
nel. 

Tlie  new  line  begins  at  Spiez  on  Lnkv  Thun   (which  is 


a  few  miles  fuilhcr  west,  forms  a  part.  This  tunnel  is 
noted  Jiot  only  for  its  great  lenglli,  but  bocau.sc  of  the 
terrible  accident  whieh  occurred  during  its  early  con- 
struction, i)y  which  n  long  stretch  of  the  tunnel  was  filled 
by  an  influ.K  of  sand  and  gravel  from  a  mountain  torrent 
above. 

At  the  southern  end  of  the  tunnel  the  line  emergen 
into  the  wild  and  precipitous  Lotscher  valley,  where 
avalanches  are  .so  frequent  that  barriers  were  i)uilt  at 
various  points  on  the  mountain-side  above  the  line  to 
break  their  force.  From  the  Lotscher  valley  the  line 
emerges  into  the  broad  valley  of  the  Rhone,  but  at  an 


Fig.  1.   M.\soNr,Y  VunrcTS  ox  the  Loi:TsrHBi:i!G  Ry..  Switzkhl.vnd 


seen  in  the  bai-kgrouml  in  the  ]ihotograph  showing  one 
of  the  electric  locomotives  used  on  the  line).  The  first 
section  from  Spiez  to  Frutigen  has  been  in  operation 
for  several  years.  From  Frutigen  the  line  follows  the  left 
side  of  the  Kander,  a  swift  current  which  descends  a  nar- 
row valley  on  either  side  of  which  lofty  snow-covered 
peaks  seem  to  o\erhang.  The  ascent  becomes  steeper 
as  the  head  of  the  valley  is  approached.  The  highway 
up  the  valley  zigzags  back  and  forth  seven  times  at  one 
point,  and  on  the  railway  line  much  development  was 
necessary  and  a  loop  was  introduced  at  one  point.  At 
Kandersteg  the  line  enters  the  nine-mile  tunnel  under  the 
great  Alpine  Mountain  mass  of  which  the  Juugfrau,  only 


elevation  of  1000  ft.  above  the  river,  and  it  runs  for  a 
long  distance  along  the  precii)itous  mountain  side,  until 
it  makes  a  junction  with  the  Simplon  line  near  the  en- 
trance of  the  Simplon  tunnel. 

The  electric  locomotives  which  are  used  on  this  line 
resemble  in  general  design  the  electric  locomotives 
used  on  the  Pennsylvania  K.R.  terminals  in  Xew 
York  City,  having  their  driving  wheels  connected  by 
parallel  rods  as  in  steam  locomotive  practice.  They  are 
probably  the  largest  electric  locomotives  in  Europe,  de- 
veloping appro.ximately  2000  hp.,  and  being  capable  of 
hauling  a  train  of  310  tons  weight  on  a  grade  of  2.7% 
at  a  speed  of  26  mi.  per  hr. 
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The  Elimination  of  Taste  in  Water 
Treated  with  Calcium  Hypo- 
chlorite* 

By  AitTHrK  Ledererj  and  Frank  Bachmann:^ 

It  is  surprising  that  the  problem  of  removing  the  taste  from 
waters  treated  with  chlorinated  lime  has  received  such  scant 
attention  in  this  country.  More  water-supplies  are  treated 
with  chlorinated  lime  in  the  United  States  than  in  any  other 
country  of  the  world,  yet  while  we  frequently  hear  complaints 
about  the  taste  of  treated  waters,  which  very  often  are  justified, 
we  have  heard  practically  nothing  about  the  remedies.  Wo 
even  know  of  cases  where  high  concentrations  of  chlorinated 
lime  accompanied  by  a  taste  have  been  accepted  as  an  un- 
avoidable evil,  which  could  not  be  remedied  except  by  de- 
creasing the  efficiency  of  the  disinfection  process. 

The  first  experiments  on  the  removal  of  taste  due  to  chlori- 
nated lime  were  made  almost  20  years  ago  by  Traube',  who 
also  was  the  first  one  to  recommend  chlorinated  lime  for  the 
disinfection  of  water-supplies,  although  its  germicidal  action 
was  known  before.  Traube  applied  4.26  mg.  of  chlorinated 
lime  containing  1.06  rag.  of  available  chlorine  to  1  liter  of  water 
and  added  after  two  hours  contact  2.09  mg.  of  sodium  sulphite. 
He  claimed  that  an  excess  of  sulphite  up  to  oO'i   over  the  re- 


Fi(i 


quired  quantity  does  no  harm  for  the  reason  that  the  salt  is 
quickly  oxidized  in  the  water  to  sodium  sulphate,  which  cannot 
be  tasted  in  such  low  concentrations.  For  1,000,000  gal.  of 
water  Traube  recommended  3.">.7  lb.  of  chlorinated  lime  and 
10.8  lb.  of  sodium  sulphite.  The  quantity  of  chlorinated  lime 
applied  may  seem  abnormally  high  In  the  light  of  more  recent 
observations  and  experiences  in  this  country,  but  it  explains 
why  the  early  observers  were  forced  to  look  for  means  to  re- 
move the  repugnant  aftertaste  in  waters  thus  overdosed. 

The  need  for  remedial  measures  grew  still  more  pronounced 
when  later  observerB  like  Bassenge',  Slckenberger  and  Kauf- 
mann',  and  Lode*  were  led  by  laboratory  tests  to  employ 
still  larger  quantities  of  chlorine  in  the  form  of  chlori- 
nated lime  or  sodium  hypochlorite.  Sickenberger  and  Kauf- 
mann  disinfected  the  turbid  .Nile  water  at  Cairo  with  sodium 
hypochlorite  equivalent  to  2  mg.  of  available  chlorine  per  liter, 
which  corresponds  to  about  50  lb.  of  chlorinated  lime  per  million 
gallons  of  water. 

BuHsenge  recommended  for  disinfection  on  a  large  scale  the 
enormous  quantities  of  244S  lb.  of  chlorinated  lime  for  a  tcn- 
mlnutc  contact  period  down  to  270  lb.  of  chlorinated  lime  for 
two  hours  contact.     To  oliniinatu  the  taste  a  quantity  of  calcium 


of   the 


•Abstrnct    of   a   papi-r   ri-ail   at    the   annual    meeting   of 
Illinois   Water  Supply   AH»<i<lallon,   March    11    and    12,  7913 

tChcmlst   and   liacti'rlologiMt,   the   Sanitary   District  of  Chi- 
cago,   f'hlJrtgo. 

tAsHlslant  Chcmlut,  Thi'  Sanitary   District  of  Chicago. 

'Z.   Hyg.   1«9B.  p.  227. 

'Z.   Hyg.   1895,   p.   227. 

"Iji  Hti-rlllHatlon  d^  I'l-au  par  Thypochlorlte  de  sodium.     Le 
Progr<''.    Journal  (jiiotldien  paruUsant  au  Cairo,    Dec.   13,  1894, 

•Arch.  Hyg.  1895,  p.  236. 


bisulphite  somewhat  higher  than  the  quantity  of  chlorinated 
lime  employed  had  to  be  added.  Bassenge  decided  on  the  use 
of  calcium  bisulphite  for  the  neutralization  of  the  excess- 
chlorine  with  the  advice  of  Dr.  Proskauer.  Calcium  bisulphite 
is  a  saturated  solution  of  calcium  sulphite  in  sulphurous  acid. 
It  has  the  strong  odor  of  that  acid.  On  standing  it  decomposes, 
forming  calcium  sulphite  and  water.  The  reason  Bassenge  did 
not  make  use  of  sodium  sulphite,  as  did  Traube.  was  that  it 
forms  sodium  sulphate  in  sufficiently  large  quantities  to  have 
a  marked  therapeutic  effect  which  would  not  be  the  case  with 
calcium  bisulphite.  An  additional  reason  was  that  the  free 
acid  present  would  more  readily  combine  with  the  chlorine 
than  would  the  neutral  sulphite.  No  definite  quantit.v  of  bisul- 
phite was  recommended  since  it  rapidly  changes  on  storage. 
The  quantity  had  to  be  determined  each  time  by  actual  trial. 
Lode  likewise  used  excessive  quantities  of  chlorinated  lime  and 
advised  the  use  of  either  sodium  or  calcium  sulphite  for  the 
neutralization  of  the  chlorine  after  5  to  10  min.  contact.  In  a 
later  publication  '  he  goes  quite  thoroughly  into  the  question 
of  removing  the  taste  by  various  chemicals,  of  which  he  prefers 
the  neutral  sodium  sulphite  but  still  recommends  for  disinfec- 
tion quantities  of  chlorinated  lime  as  high  as  1250  lb.  per  million 
gallons  of  water. 

It  is  also  interesting  to  note,  inconnection  with  the  early  dis- 
infection experiments,  that  acids  were  brought  into  contact 
with  the  water  after  the  chlorinated  lime  has  been  added  in 
order  to  liberate  the  active  chlorine  which  otherwise  would  not 
enter  into  the  reaction.  Lode  adds  for  each  pound  of  chlor- 
inated lime  about  1.2  lb.  of  concentrated  hydrochloric  acid. 
Citric  acid  likewise  has  been  used  in  quantities  of  approximately 
15  grains  per  gallon  of  chlorinated  water  for  the  same  purpose. 
It  is  said  that  the  taste  was  not  influenced  by  the  addition  of  the 
citric  acid. 

From  the  foregoing  it  must  be  apparent  that  even  if  the 
tu.'^te  was  effectively  removed  by  the  addition  of  various  chem- 
icals, the  treatment  of  water-supplies  at  that  time  must  have 
I'loved  too  expensive  to  be  considered  anything  more  than  a 
ti  iiiporary  relief  measure  in  times  of  epidemics.  As  such  the 
Traube- Lode  process  was  employed  during  a  typhoid  epidemic 
at  Pola  (Austria)  in  the  fall  of  IS96  and  the  winter  of  1896-97  by 
Dr.  Mecrans"  on  the  recommendation  of  v.  Kusy.  A  total  of 
43,000  gal.  of  treated  water  was  supplied  during  that  period  and 
sodium  thiosulphate  served  for  the  elimination  of  the  taste. 
The  consumers  became  eventually  used  to  the  water  in  spite  of 
its  high  turbidity  resulting  from  the  chlorinated  lime  treat- 
ment. Lode  criticized  the  use  of  sodium  hyposulphite  in  Pola 
and  assumed  that  it  had  been  used  by  mistake,  since  in  his, 
earlier  writings,  he  called  the  sodium  sulphite  "antichlor" 
v.hich  as  a  matter  of  fact  is  the  trade  name  for  sodium  thiosul- 
r>liate.  The  uncertainty  of  the  quantity  of  chlorinated  lime 
t'l  be  added  to  different  waters  and  the  almost  general  intro- 
I ution  of  safer  ground-water  supplies  led  the  Germans  to 
iiKindon  altogether  this  treatment  as  a  permanent  procedure. 

There  are,  however,  industrial  regions  in  Germany  where 
sijiiilar  conditions  e.xist  in  regard  to  water-supplies  as  in  this 
country,  which  have  caused  renewed  interest  in  the  hj'pochlor- 
ite  treatment.  Such  conditions  are  met  with  in  the  coal  mining 
region  of  the  Ruhr  watershed  and  disinfection  of  more  than  a 
dozen  water-works  supplies  carried  by  on  M.  Bruns'  with 
quantities  somewhat  smaller  than  those  originally  employed 
b.v  Traube  gave,  with  two  e.\ceptions,  very  satisfactory  results. 
The  quantities  of  chlorinated  lime  varied  between  12. ,5  to  2S  lb. 
(containing  approximately  33%  of  available  chlorine)  per 
1.000,000  gal.  While  complaints  were  frequent  when  the  treated 
water  was  used  by  the  consumers,  the  complaints  ceased  as 
soon  as  sodium  thiosulphate  was  added  as  a  routine  measure. 
The  compound  was  added  1.5  to  30  min.  after  disinfection  in 
quantities  equivalent  to  50  to  70''l  of  the  weight  of  the  chlori- 
nated lime.  As  noted  above,  the  disinfection  was  a  failure  in 
two  cases.  In  one  case  the  organic  contents  of  the  water  ex- 
pressed as  "oxygen  consumed"  reached  as  high  as  30  p. p.m. 
(parts  per  million)  and  in  the  other  case  the  water  contained 
2  p.p.m.  of  iron. 

The  good  results  obtained  on  adding  taste-removing  chom-  I 
icals  Induced  us  to  believe  that  like  results  could  bo  obtained  In 
our  "hypo"  plants  where  the  amount  of  chlorinated  lime  op- 
proachcs  the  limit  of  recognizable  taste.  In  some  of  our  former 
observation"  we  found  that  0.6  p.ii.m.  of  avnllalili-  chlorine 
(equivalent  to  15  lb.  of  chlorinated  lime  per  1,000,000  gal.)  waa 
about  the  smallest  quantity  which  could  be  readily  lasted,  but 
it  is  a  fact  thutevon  smaller  quantities  are  discerned  by  sensitive 
non-smoking  consumers,  particularly  when  the  temperature 
of  the  water  Is  high.     We  should  remember  that  in  plants  where  ' 
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smaller  quantities,  such  as  6  to  S  lb.  per  1.000,000  Kal  .  iiro  em- 
ployed, accidental  overdoainK  followed  by  u  Hood  of  cum 
pluintB  18  frequent. 

W.  11.  Dittue  and  11.  F.  MacDowell"  in  roportlne  on  the 
result  of  an  inquiry  uniunu  a  lurKo  number  of  cities  in  United 
States  and  Canada,  in  which  "hypo"  treatment  la  inetalled, 
state  that  a  taste  is  not  often  noticed  when  chlorinated  lime 
is  applied  in  quantities  of  7  lb.  per  1.0011,000  Kal.  or  lees,  but 
that  there  is  often  complaint  on  iisiiiK  larKer  quantities.  With 
certain  waters  even  smaller  quantities  may  produce  tastes  and 
odors,  however.  It  would  then  seem  an  advantage  to  apply  a 
remedy  if  this  can  be  done  without  materially  Influencing  the 
cost  of  the  treatment. 

Our  tests  have  been  made  on  Lake  Michigan  water  and 
while  the  relation  of  the  chlorine  to  the  chemicals  applied  the- 
oretically remains  the  same,  it  is  possible  that  the  actual  quan- 
tities would  require  adjustment  with  different  water-supplies. 

We  linow  that  storace  of  chlorinated  waters  by  itself  is  a 
simple  method  by  which  to  rid  the  water  of  the  taste  depending 
on  the  time  allowed  for  this  purpose.  The  chlorine  taste  in 
lake  water  treated  with  12.5  lb.  per  1,000,000  eal.  disappeared,  at 
room  temperature,  in  a  little  over  3  hr.  Simple  asration  will 
hasten  the  disappearance,  reducinR  the  time  to  something  like 
2  hr.  with  the  same  quantity  of  bleach.  The  amount  of  air 
applied  was  0.3  cu.ft.  per  gal.  of  water.  It  may  also  be  stated 
here  that  the  elimination  of  the  taste  coincides  well  with  the 
disappearance  of  the  potassium  iodide-starch  reaction.  There 
Is  no  definite  chemical  reaction  taking  place  on  aeration  which 
would  account  for  the  speedier  elimination  of  the  taste;  the 
chlorine  seems  to  be  carried  off  by  the  air  bubbles  passing 
through  the  liquid.  On  a  large  scale  a  prolonged  storage  period 
or  storage  with  additional  aeration  would  be  in  most  cases  not 
a  practicable  procedure.  Contact  of  chlorinated  water  with 
wood  charcoal  will  quickly  do  away  with  the  chlorine  taste,  but 
the  water  in  our  experiments  absorbed  certain  ingredients  from 
the  charcoal  which  by  themselves  resulted  in  a  pronounced 
taste.  Whether  other  carbonaceous  material  will  give  like  re- 
sults we  do  not  know,  but  it  is  certain  that  sedimentation  or  fil- 
tration would  be  subsequently  required  to  rid  the  water  of  the 
matter  in  suspension. 

The  chemicals  which  seemed  of  value  for  the  purpose  of  re- 
moving the  chlorine  taste  from  waters  are  sodium  sulphite  and 
sodium  thiosulphate,  both  of  which  are  strong  reducing  agents 
and  form  tasteless  compounds  when  brought  into  contact  with 
chlorine.  The  calcium  sulphite  and  calcium  bisulphite  which 
have  been  employed  by  some  early  observers  have  not  been 
utilized  by  us  for  the  reason  that  they  are  not  readily  obtain- 
able and  too  expensive  for  practical  application  even  when 
bought  in  bulk. 

Our  experiments  on  the  neutralization  with  sodium  sul- 
phite were  made  on  lake  water  treated  with  chlorinated  lime 
as  well  as  free  freshly  generated  chlorine  and  practical  tests 
coincided  well  with  the  theoretical  quantities  of  chemical  as 
determined  by  calculation.  For  0.01569  gm.  of  bleach  con- 
taining approximately  33%  of  available  chlorine  0.01815  gm.  of 
crystalline  sodium  sulphite  were  required,  or  1.2  lb.  of  sul- 
phite for  each  pound  of  chlorinated  lime.  One  pound  of  liquid 
100%  chlorine  would  necessitate  the  addition  of  approximately 
3.G  lb.  of  crystalline  sodium  sulphite  for  neutralization.  An 
important  point  to  keep  in  mind  is  that  it  takes  as  much  sul- 
phite for  the  free  chlorine  as  for  the  total  available  chlorine  in 
chlorinated  lime  to  remove  the  taste  of  treated  waters.  The 
reaction  between  the  sulphite  and  the  chlorine  takes  place  in- 
stantaneously, thus  removing  the  taste  as  well  as  the  odor  at 
the  same  time.  No  harm  can  be  done  with  a  reasonable  over- 
dose since  the  sulphite  could  not  be  detected  In  such  low  con- 
centrations. Furthermore  it  would  take  but  a  very  short  time 
for  the  dissolved  oxygen  in  the  water  to  convert  the  sulphites 
iato  sulphates. 

Medicinally  the  sulphites  are  of  low  toxicity  and  fairly 
strong  antiseptics  on  account  of  their  ability  to  withdraw 
oxygen  from  organic  matter  but  they  are  rarely  used  nowadays 
for  that  purpose.  The  average  medicinal  dose  is  15  grains. 
Supposing  we  overdose  a  treated  water  containing  10  lb.  of  chlo- 
rinated lime  per  1,000,000  gal.  with  50%  of  the  quantity  of  sul- 
phite required,  which  would  be  an  excess  of  6  lb.,  one  would 
have  to  drink  about  370  gal.  of  the  water  to  get  a  single  medi- 
cinal dose,  not  considering  any  oxidation  into  sulphates  at  all. 
Since  the  medicinal  dose  of  the  sodium  sulphate,  which  is 
formed  in  the  reaction,  is  240  grains  its  therapeutic  effect  is 
surely  negligible. 

The  wholesale  price  of  crystalline  sodium  sulphite  is  ap- 
proximately 4c.  per  lb.  in  100-lb.  lots.  This  would  add  about 
125%  to  the  cost  of  the  chlorinated  lime,  assuming  that  the  mar- 
ket price  of  lime  (containing  33%  of  available  chlorine)  is  2Jc. 
per  lb.  Considering  the  benefit  to  be  derived  in  many  cases 
from  the  use  of  the  sulphite  the  additional  cost  would  not  seem 
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unreasonnblo.  There  are,  however,  serlouR  drawbacks  to  the 
continued  use  of  sodium  sulphite,  one  of  which  le  the  fact  that  It 
dotcrlorates  readily,  forming  Hulphatos  which  of  courao  are 
completely  inert  as  far  as  the  tuHtc-rcmovInK  property  IH  con- 
cerned. Weak  solutions  in  particular  will  chango  from  day  to 
day. 

The  sodium  thiosulphate  as  first  applied  In  Pola  and  re- 
cently recommended  by  Bruns  has  Btrlklng  advantaKcs  over 
the  sodium  sulphite.  It  is  commercially  used  very  extensively 
as  "antlchlor."  When  sodium  sulphite  conies  Into  contact  with 
chlorine  the  reaction  taking  place  is  the  sumo  as  with  Iodines. 
With  thiosulphate  the  oxidation  Is  more  complete  and  this 
therefore  altera  materially  the  proportions  of  chlorinated  lime 
and  thiosulphate  necessary  to  do  away  with  the  taste  and  odor. 
The  acids  formed  in  the  nuetralization  procoss  Immediately 
combine  with  bases  to  form  neutral  salts. 

Lode  stated  that  In  his  experiments  he  found  It  impoasible 
to  establish  quantitatively  corresponding  values  of  chlorine 
and  thiosulphate  and  he  recommended  0.8  to  0.9  of  the  quantity 
of  the  chlorinated  lime  for  the  purpose  of  taste  removal.  Hruns 
recommends  values  of  .M  to  70%  of  the  quantity  of  chlorinated 
lime  applied.  As  a  matter  of  fact  it  seemed  impossible  In  our 
experiments  to  obtain  checks  when  a  chlorinated  lime  solution 
was  titrated  with  a  thiosulphate  solution  under  addition  of 
potassium  iodide  and  starch  in  the  absence  of  acid.  Of  course 
when  acid  was  added  and  all  of  the  available  chlorine  became 
liberated'  checks  were  readily  obtainable.  This  was  likewise 
the  case  when  the  same  definite  quantity  of  potassium  iodide 
was  added  each  time  without  acid  and  the  solution  Immediately 
titrated.  We  have  found,  however,  that  the  theoretical  quantity 
of  thiosulphate  necessary  to  complete  the  reaction  and  remove 
the  taste  as  well  as  odor  coincided  always  with  the  amount 
necessary  to  satisfy  the  total  available  chlorine  in  the  chlori- 
nated lime  employed.  For  one  pound  of  chlorinated  lime  con- 
taining approximately  33%  of  available  chlorine  the  theoretical 
quantity  would  be  0.28  lb.  of  crystalline  thiosulphate  or  ap- 
proximately 30%  of  the  weight  of  the  chlorinated  lime.  One 
need  not  be  afraid  to  add  an  excess  since  even  lOO  lb.  of  thio- 
sulphate in  1,000,000  gal.  of  pure  water  cannot  be  tasted.  As  a 
matter  of  fact  we  should  strongly  recommend  the  application  of 
thiosulphate  in  quantities  of  half  of  the  quantity  of  the  chlori- 
nated lime  to  be  on  the  safe  side  at  all  times  and  to  take  care  or 
all  reasonable  overdosing  with  chlorine. 

The  commercial  sodium  thiosulphate  is  about  98%  pure. 
It  is  a  colorless,  odorless  salt  possessing  a  cooling  taste,  after- 
wards bitter.  It  is  very  stable  in  air  below  92°  F..  but  loses 
moisture  above  that  temperature.  It  greatly  exceeds  the 
chlorinated  lime  in  stability.  The  salt  is  readily  soluble  in  water 
and  neutral  or  faintly  alkaline  in  reaction.  The  medicinal  dose 
of  thiosulphate  is  the  same  as  that  of  the  sodium  sulphite. 
Formerly  it  has  been  used  to  a  limited  extent  as  a  weak  anti- 
septic. The  price  of  the  commercial  preparation  is  aboi.t 
1.85c.  per  lb.  in  100-lb.  lots;  it  is  therefore  cheaper  than  chlori- 
nated lime. 

To  summarize  the  advantages  of  the  sodium  thiosulphate 
over  the  sodium  sulphite  we  would  say  that  it  is  much  more 
stable,  much  cheaper  and  that  it  requires  less  in  actual  weight 
to  accomplish  the  same  result.  The  combined  cost  of  the 
treatment  is  within  easy  reach  of  a  community  since  it  adds 
but  40%  to  the  cost  of  the  chlorinated  lime  and  the  advantage  --f 
its  application  will  best  be  appreciated  in  places  where  taste 
troubles  are  frequent.  Even  when  less  than  the  theoretical 
quantity  of  thiosulphate  is  added  it  is  bound  to  lessen  the  fre- 
quency of  complaints.  A  very  important  point  to  keep  in 
mind  when  such  treatment  is  resorted  to  is  that  the  thiosul- 
phate stops  the  germicidal  action  of  chlorine  the  moment  it 
comes  into  contact  with  the  treated  water.  This  is  not  of 
serious  consequences,  however,  since  we  know  positively  that 
the  destruction  of  bacteria  by  the  chlorine  is  extremely  rapid 
and  in  most  cases  practically  completed  in  the  first  five  min- 
utes. We  should  recommend,  however,  at  least  10  to  15  min- 
utes as  a  safe  margin  or  even  more  when  conditions  warrant. 
When  the  chlorinated  water  is  stored,  the  simple  addition  of  the 
thiosulphate  in  solution  will  suffice,  care  only  being  required  to 
obtain  a  fair  distribution.  There  is  not  much  chance  for  the 
thiosulphate  to  unite  with  substances  other  than  chlorine, 
since  those  compounds  have  a  pronounced  chemical  affinity. 
Where  the  treated  water  is  directly  discharged  into  the  mains, 
without  previous  storage,  provisions  will  have  to  be  made  to 
dose  the  treated  water  continuously  with  thiosulphate  at  a 
point  where  disinfection  has  been  practically  completed.  1  he 
thiosulphate  does  not  attaci  metals  and  therefore  would  not 
cause  trouble  in  the  dosing  chamber  as  does  the  chlorine. 
Where  quantities  like  2  to  5  lb.  of  chlorinated  lime  are  applied 
and  the  dosing  can  be  made  reasonably  automatic  the  applica- 
tion of  thiosulphate  will  hardly  seem  necessary.  However, 
where  larger  quantities  are  required  and  taste  troubles  ensue 
our  observations  would  lead  us  to  recommend  the  application 
of  sodium  thiosulphate  as  a  permanent  procedure. 
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Dredging  Problems  in  Wilmington 
Harbor,  Delaware 

By  R.  R.  Raymond* 

WTien  Wilmington  was  originallj'  settled,  the  first  firm 
lanrl  encountered  by  vessels  sailing  from  the  Delaware 
River  into  what  is  now  AVilmington  harbor  was  called 
"The  Rocks,"  and  this  point  is  now  marked  by  a  monu- 
ment near  the  Fourth  St.  wharf.  The  land  lying  up- 
stream from  this  point  and  stretching  northward  and 
westward  is  high  and  hilly,  while  that  on  the  south  side 
of  the  river  is  low,  marshy  and  formerly  was  washed  by 
high  tides  (Fig.  1). 

Except  where  the  high  land  touches  the  Christiana 
River  within  the  city  limits,  the  valley  of  the  Christiana 
is  low  and  level.  The  Brandywine  River,  however,  flows 
through  a  deep  and  rocky  valley  and  reaches  the  marshes 
only  after  passing  the  city.  Its  slope  is  so  great  that 
tide  water  reaches  only  to  the  Market  St.  bridge;  so  that 
the  Brandywine  has  comparatively  little  share  in  the  tidal 
volume  of  the  whole  system.  Eastward  from  the  junction 
of  the  two  streams,  in  early  colonial  days,  was  an  open 
anchorage. 

Phy'sical  Coxditiox.s  in  Wllmixgtox  Harboi! 

The  tidal  range  at  the  mouth  of  the  Christiana  River 
is  about  6  ft.,  which  formerly  caused  an  enormous  flow 
into  the  stream  to  fill  the  channel  and  cover  the  broad 
marshes  .stretching  for  many  miles  along  the  stream. 
On  the  falling  tide  the  return  of  the  waters  to  the  chan- 
nel fnmi  the  marshes  was  so  retarded  by  the  vegeta- 
tion, and  the  great  dispersion  of  the  waters  over  the 
marshes,  that  the  ebb  flow  was  ])rolonged ;  and  the  last 
of  the  ebb  was  very  swift  and  powerful,  scouring  out  iIil' 
river  bed  and  producing  ample  depths  for  navigation. 

Today  these  conditions  are  changed.  The  open  an- 
chorage near  the  mouth  of  the  river  has  filled  up  and  is 
practically  dry  land.  The  city  has  extended  to  the  south 
of  the  Christiana,  reclaiming  the  land  ijy  filling  and  l)y 
excluding  the  tides  with  banks.  A  considerable  part  of 
the  shore  line  is  bulkheaded  or  revetted.  Thus  tiie  tidal 
prism  is  )io\v  only  a  fraction  of  what  it  once  was,  and  in 
addition  several  bridges  restrict  the  channel  to  .some  ex- 
tent, reducing  the  tidal  range  in  the  upi)er  part  of  the 
river. 

The  result  is  a  very  great  reduction  in  the  tidal  flow 
through  the  harbor  and  a  great  lo.ss  in  the  scouring  power 
of  the  currents.  It  is  probable  that  if  natural  forces 
were  left  to  themselves  under  the  present  conditions, 
tile  harbor  would  shoal  rapidly  so  that  no  vessel  drawing 
more  than  H  or  Kt  ft.  could  enter  it  and  reach  the 
wharves. 

The  very  growth  of  the  city,  which  bus  caused  tiic 
deterioration  of  the  harbor,  demands  that  tiie  harbor  shall 
be  ke|it  open  to  conimerce  and  at  the  same  time  justifies 
a  considerable  regular  expenditure  for  that  ])ur|)o.Kc.  The 
problem  is  to  <lo  the  work  for  the  sninllest  expcn<litnre 
IH»ssil»le  coni[iatible  with  an  ellectivc  dc|p|h  fi>r  navi- 
gation. 

It  has  been  dfiteriniiied  that  a  meaii-low-water  depth 
of  21  ft.  and  a  iniiiiiniim  width  of  200  ft.  arc  necessary 
for  the  proper  use  of  the  harbor  for  commerce.  In  1H!(0, 
when  this  [iroject  was  first  pro[iosed,  it  was  estimated 
that    1,400,000  cii.yd.  of  material   would   have  to  be  re- 
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moved  to  secure  the  proposed  dimensions  in  the  channel. 
Since  that  date,  however,  over  5,500,000  cu.yd.  of  mater- 
ial has  been  dredged.  The  excess  over  the  estimated 
quantity  is  the  amount  deposited  in  the  harbor  by  natural 
means.  The  amount  dredged  has  averaged  260,000  cu. 
yd.  annually,  and  comes  from  surface  washings  from  the 
land  throughout  the  watershed,  from  eroded  banks,  etc., 
and  especially  from  the  Delaware  River  whose  waters  are 
heavily  charged  with  sediment  at  certain  times  of  the 
year. 

If  we  could  maintain  the  harbor  by  simply  dredging 
out  260,000  cu.yd.  a  year,  the  problem  would  be  an  easy 
one;  but  this  amount  represents  the  actual  shoaling  dur- 
ing a  time  when  the  channel  dimensions  were  much  les.s 
than  they  are  desired  to  be;  and  the  enlargement  of  the 
channel  bears  a  remarkable  relation  to  the  rate  of  shoal- 
ing. 

A  very  slight  checking  of  the  current  produces  a  coni- 
jtaratively  great  reduction  in  the  silt-carrying  power  of 
the  water.  This  will  be  seen  at  once  wlien  it  is  remem- 
bered that  the  carrying  power  varies  with  the  sixth  power 
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of  the  velocity  of  the  current.  Thus  a  decrca.^f  in  ve- 
locity of  I /'c  produces  a  loss  of  carrying  jjowcr  of  about 
0% ,  while  a  loss  in  velocity  of  5%  produces  a  lo.>is  of 
about  46%  in  carrying  ])ower. 

The  velocity  of  the  tidal  currents  in  Wilmington  harbor 
will  be  very  materially  checked  by  the  ])ro])ose(l  eidarge- 
meiit  of  the  channel.  Since  the  tidal  prism  t)f  tlie  har- 
bor is  the  vohui'e  required  to  fill  the  harbor  fniin  the 
low-water  level  to  the  high-water  level,  it  is  not  (4iaiiged 
by  dredging  from  the  bottom  of  the  channel,  except  in  a 
small  degree  due  to  the  slightly  increased  tidal  range  in 
the  up|)er  harbor  <-aused  by  the  freer  flow  nf  the  tide  in 
the  enlarged  channel.  The  total  amount  of  tidal  flow 
will  not  be  materially  increased  mid  the  tidal  cycles, 
being  (-(Jiitrolled  by  those  in  the  Delaware  River,  will 
require  the  same  time  as  heretofore.  Since  we  have  about 
the  same  quantity  of  water  flowing  in  the  .same  time 
through  a  larijrr  channel,  the  average  velocity  "f  flow 
will  be  correspondingly  decrea.xeil. 

From  the  al)ove  considerations  and  from  the  dredging 
records  the  writer  estimates  that  when  the  channel  has 
once  been  dredged   to   its  full   projected   dimensions  and 
is  maintained,  the  rate  of  shoaling  will   be  considerably  • 
over  400,000  cu.yd.  annually. 
I'l.ANs  I'liorosKi)  TO  Rkim'cic  ■nii:  U\ii:  oi'  Sii.i   Di:cosit 

\'arious  ])laiis  have  been  proposed  In  rrdiicr  llic  rule 
of  dejiosit.     Uegulation  works  in  the   way  of  dikes  and 
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iriiiiiiiii{  walls  iii'e  cliict'  aiMDiif;  tlu'so.  The  jirofircssivo 
liiiildiiifj  ol'  biilkheails,  wharves,  etc.,  Tor  commerce  will 
rnusc  (ho  coiilines  of  the  harlior  to  aiiproach  the  estah- 
lishcd  harbor  lines  and  will  thus  tend  to  produce  the 
same  cH'cct  as  training  walls  huilt  for  that  ])urpose  alone. 
They  will  require  no  congressional  appro])riatiou  and 
lor  that  reason  are  i)retVrable  to  s])ecial  walls. 

Training  walls,  however,  have  no  etl'ect  on  silt  deposit 
during  slack  water.  Their  chief  eU'ec^t  is  to  prevent  sud- 
den changes  in  the  current  velocity  throughout  the  length 
of  the  channel,  thus  diminishing  local  shoaling;  and  since 
shoaling  (listribute<l  over  a  large  area  is  much  harder  to 
remove  by  dredging  than  the  same  amount  of  material 
assembled  in  a  few  localities,  this  pro])erty  of  training 
walls  docs  not  appeal  very  strongly  to  the  practical 
mind. 

The  only  way  to  stop  tJie  shoaling  entirely  is  to  keep 
the  water  moving  at  a  sutficient  velocity  to  prevent  sedi- 
mentation, and  this  is  clearly  impracticable. 

Kegulatiug  dikes  intended  to  contract  the  ebb  flow 
have  been  suggested  as  a  means  of  increasing  its  velocity 
and  scouring  power  so  as  t(<  wash  out  the  sediment  de- 
posited during  the  period  of  slack  water.  Such  works, 
however,  would  restrict  the  flood  currents  as  well  as  the 
ebb  currents  and  reduce  the  tidal  range  in  the  upper 
river,  so  that  the  full  effect  expected  during  the  ebb  flow 
by  advocates  of  the  plan  would  not  be  realized. 

In  addition  to  this  objection,  it  must  be  observed  that 
the  silt  is  deposited  when  the  current  is  reduced  below  a 
certain  velocity,  but  a  restoration  of  that  velocity  will 
not  pick  it  up  again.  Once  deposited,  the  silt  acquires 
considerable  cohesion  and  cannot  be  picked  up  by  any 
slight  increase  of  velocity. 

Impounding  basins  to  retain  a  part  of  the  tidal  flow 
until  late  in  the  ebb  and  then  let  it  go  with  a  rush  have 
been  advocated.  Such  basins  would  necessarily  occupy 
valuable  space  and  would  themselves  be  rapidly  filled 
with  sediment,  as  the  conditions  in  them  for  settling 
would  be  ideal.  It  would  probably  require  so  great  a 
rush  of  water  to  sweep  out  the  harbor  effectively  that 
the  shipping  might  join  the  sediment  in  a  grand  proces- 
sion, and  this  might  occur  without  that  deliberation 
which  is  essential  for  passing  drawbridges. 

Harbou  Maintenance  hy  Ddedging 

All  systems  of  improvement  suggested  with  the  idea 
of  preventing  or  reducing  silt  deposit  are  found  upon  ex- 
amination to  require  the  assistance  of  dredging  as  the 
only  certain  means  of  positively  removing  the  deposits 
which  would  still  occur  to  some  extent.  Dredging,  there- 
fore, has  been  studied  with  a  view  to  the  possibility  of 
maintaining  the  desired  dejjth  by  that  means  alone,  and 
this  has  been  considered  the  most  economical  as  well  as 
the  most  satisfactory  means  available. 

In  many  harbors,  dredging  involves  the  removal  of  a 
definite  amount  of  material  to  obtain  the  desired  chan- 
nel, and  thereafter,  perhaps,  occasional  work  to  remove 
accidental  deposits.  But  in  Wilmington  harbor  a  con- 
tinuous deposit  is  in  progress.  The  harbor  can  never 
be  completed  so  as  to  require  no  further  work.  It  must 
be  continuously  maintained. 

We  are  accustomed  to  such  conditions  in  many  direc- 
tions. For  instance,  cleanliness  of  person,  home,  prem- 
ises, municipalities,  etc.,  involves  continuous  removal  of 
objectionable  matter  and  we  make  the  necessary  effort  or 


c\|icnil  till'  required  funds  as  a  matter  of  course,  provided 
the  result  in  each  case  is  thought  to  be  worth  the  cost. 
Fortunately  for  W'ilniiiigton,  the  cost  of  continual  dredg- 
ing in  the  harbor  is  \ery  small  compared  to  tlie  great 
value  of  the  resulting  commerce. 

The  ;ibo\c  rojisideratioiis  lead  us  not  to  the  final  8o- 
liilion  of  the  problem  but  merely  to  its  beginning.  It 
is  still  to  be  ilclcrmined  how  the  dredging  can  be  accom- 
plished  best,  anil   this  (picstion   involves  many  fa(;tor8. 

C'hakactkii  ()!••  Mai'eiiial — The  character  of  the  mater- 
ial is  of  the  utmost  im])ortance.  It  is  almost  entirely 
a  very  soft  silt,  readily  cut  from  tlu'  bottom  and  raised 
to  the  surfnrc  of  the  water;  but  there  £)resenting  dillicul- 
ties.  If  dredged  in  ma.sses,  as  by  means  of  a  clamshell  or 
dipper  dredge,  it  can  be  placed  in  a  scow  very  conven- 
iently; but  where  and   how  can   the  scow  be  unloaded? 

The  mud  cannot  be  dumped  a^jain  into  the  river,  for 
there  is  no  place  where  it  would  not  (obstruct  the  har- 
bor. Neither  can  it  be  dumped  in  the  Delaware  River, 
which  presents  a  jjroblem  somewhat  similar  to  that  of  the 
Christiana  River  but  on  a  much  greater  scale.  It  can- 
not be  i)lace<l  ashore  at  a  reasonable  cost  by  mechanical 
means  now  available  except  by  hydraulic  dredging,  and 
would  require  that  it  be  dumped  for  rehandling,  which  is 
out  of  the  question  owing  to  the  large  pro])ortion  of  the 
soft  mud  which  would  tlius  be  allowed  to  return  t(j  the 
channel. 

By  far  the  best  method  of  handling  is  by  pumping  the 
mud  from  the  bottom  directly  ashore  upon  the  neighbor- 
ing marshes.  The  fluidity  of  the  material  after  ])assing 
througli  the  hydraulic  dredge  ))ump  prevents  its  deposit 
in  scows  or  bins  on  account  of  the  time  required  for  it 
to  settle;  but  this  same  fluidity  enables  it  fo  be  forced 
through  long  pipes  and  distributed  over  the  marshes 
where  it  fills  all  the  small  ditches  and  forms  a  nearly 
level  and  smooth  surface. 

Ob.jectiox.s  to  IIyoraulic  Dredging — This  has  been 
the  method  employed  heretofore,  but  it  is  becom- 
ing less  and  less  api)licable  as  the  city  grows  and 
the  marshes  nearest  the  city  are  filled  up  and  re- 
claimed. It  has  other  disadvantages.  For  instance,  a 
dredge  moored  in  a  channel  only  200  ft.  wide,  with  cables 
stretched  out  on  both  sides  and  a  floating  pipe-line  con- 
necting the  vessel  to  one  bank,  presents  a  great  obstruc- 
tion to  navigation. 

Such  a  condition  might  be  endured  for  a  temporary 
job  of  short  duration,  but  as  a  continuous  performance 
it  becomes  ab.solutely  intolerable.  This  objection  applies 
to  all  types  of  plant  that  anchor  in  the  narrow  channel, 
especially  when  pipe-lines,  pontoons,  scows,  tugs,  moor- 
ings, etc.,  are  used  as  auxiliaries. 

Hydraulic  pipe-line  dredges  possess  the  power  of  hand- 
ling large  quantities  of  material  at  very  low  cost  when 
the  material  can  be  had  fast  enough  without  much  shift- 
ing of  position  for  the  plant;  but  when  the  material  is 
scattered  and  the  pump  cannot  work  to  its  full  capacity 
and  frequent  shifting  of  the  moorings  and  the  shore 
pipe  is  necessary,  the  co.st  of  the  dredging  runs  up  at  a 
great  rate.  In  dredging  a  channel  with  such  plant, 
economy  demands  that  the  dredge  shall  move  slowly  and 
make  a  deep  cut. 

Channel  Maintenance  Problems — Let  us  suppose, 
however,  that  it  is  desired  to  maintain  a  channel 
in  a  harbor  where  continuous  shoaling  takes  place 
uniformly    throughout    the    harbor    and    that    a    dredge 


940 


E  X  G  I  X  E  E  B  I  X  G     X  E  W  S 


Vol.  69,  Xo.  19 


of  suitable  capacity  is  used  wliich  removes  the  sed- 
iment just  as  fast  as  it  it  is  deposited.  Fig.  2  rep- 
resents an  ideal  longitudinal  section  of  the  harbor  from 
deep  water  to  the  head  of  navigation.  The  dredge  starts 
at  A  and  cuts  the  full  cross-section  as  it  goes.  Deposit 
begins  immediately  behind  the  dredge.  As  the  rates  of 
dredging  and  deposit  are  assumed  to  be  equal,  we  see  that 
when  the  dredge  has  completed  the  cut  to  B  the  resulting 
bottom  will  be  not  as  shown  l)y  the  line  AB  but  as  shown 
by  the  line  aB.  It  will  be  seen  also  that  at  no  time  will 
the  depth  available  for  navigation  exceed  the  natural 
depth. 

The  cycle  may  be  repeated  as  many  times  as  desired 
without  the  slightest  useful  result  to  navigation,  but  to 
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the  great  gain  of  tlic  contractor  who  has  an  inexhaustible 
mine  •created  for  his  sole  benefit. 

This  illustration  is  roughly  representative  of  the  ex- 
isting conditions  at  Wilmington,  except  that  shoaling 
is  not  actually  uniform  throughout  the  harbor. 

The  dredging  in  recent  years  has  been  done  by  one 
of  most  efficient  concerns  in  the  United  States  and  with 
excellent  equipment.  The  unit  price  has  been  very  low. 
The  contractor  has  undoubtedly  "made  good,"  c()ni])ly- 
ing  fully  with  the  terms  of  his  contracts,  and  it  is  with- 
out the  slightest  criticism  of  him  that  the  conclusion 
is  inevitably  reached  that,  so  far  as  attaining  the  pro- 
jected depth  in  the  harbor  is  concerned,  the  work  has 
been  a  failure.  A  certain  amount  of  relief  has,  however, 
been  afforded  to  navigation  because  of  late  the  dredging 
has  been  faster  than  deposit. 

Under  the  last  contract  the  harbor  was  dredged 
throughout  to  a  depth  of  18  ft.  at  mean-low-watcr  and 
the  greatest  resulting  navigable  depth  was  II  ft.  The 
present  contract  is  for  dredging  to  the  full  projected  depth 
depth  of  21  ft.,  and  an  availal)le  dei)th  as  great  as  IS 
ft.  may  result. 

Returning  to  our  illustration  (Fig.  2),  we  see  that  if 
we  replace  the  dredge  by  one  of  greater  capacity  we  can 
cut  through  to  B  while  the  depth  at  .4  decreases  by  less 
than  the  depth  of  the  cut.  In  other  words,  we  can  ap- 
proach the  projected  depth  throughout  by  increasing  the 
capacity  of  the  plant  above  the  rate  of  shoaling;  but 
dredging  in  this  way  we  can  never  reach  the  full  pro- 
jected depth  throughout  and  the  nearer  we  approach  it 
the  more  uneconomical  beconu-s  the  dredging,  because 
the  dredge  must  make  a  shallow  cut  and  keep  shifting 
its  position. 

The  only  i)ossible  way  in  wliich  the  f\ill  projected  depth 
can  he  maintained  throughout  is  by  dreilging  to  a  greater 
depth  so  that  shoaling  will  [iroceed  only  far  enough  to 
begin  to  encroach  upon  the  projected  depth  at  A  by  the 
time  the  cut  is  completed  to  /?.  But  we  must  not  forget 
that,  according  to  the  princij)le8  we  have  already  dis- 
cu.'JHed.  the  rate  of  shoaling  for  an  overdepth  is  cer- 
tain to  be  greater  than  for  the  projected  depth,  and  this 


in  its  turn  increases  the  magnitude  and  cost  of  the  im- 
provement. 

It  is  manifest  that  the  quicker  a  cut  can  be  made  from 
.1  to  B  the  less  will  be  the  shoaling  during  the  cut. 
If  a  dredge  of  just  sufficient  capacity  to  remove  the  sedi- 
ment as  fast  as  it  is  deposited  could  be  designed  to  work 
economically  when  making  a  shallow  cut,  then  it  could 
work  more  rapidly  from  .1.  to  B  than  a  dredge  of  the 
same  capacity  making  a  deeper  cut.  The  value  of  this 
may  be  seen  from  the  following  illustration : 

Suppo.se  the  average  annual  shoaling  amounts  lo  .3 
ft.  (This  rate  is  approximate  to  that  at  Wilmington 
harbor  for  the  full  depth  of  21  ft.)  If  a  dredge  making 
a  cut  3  ft.  deep  is  used,  dredging  must  be  done  to  a  depth 
of  24:  ft.  in  order  to  maintain  a  depth  of  21  ft.  for  navi- 
gation ;  but  if  the  dredge  can  work  at  the  same  rate  of 
output  when  cutting  only  1  ft.,  then  only  a  22-ft.  depth 
need  be  dredged. 

The  gain  will  be  very  great,  for  the  rate  of  .shoaling 
in  a  22-ft.  channel  will  be  very  much  less  than  that  in  the 
24-ft.  channel,  and  a  smaller  and  cheaper  dredge  of  less 
capacity  can  keep  pace  with  it.  Further  gains  will  be 
found  in  the  flatter  side  slopes  and  the  less  depth  to 
which  water-  and  gas-mains  and  electric  cables,  which 
cross  the  river  in  considerable  number,  can  be  laid  with- 
out interfering  with  the  dredging  and  suffering  damage. 

Type  oi'-  Dredge  Adopted — A  type  of  dredge  has  been 
adopted  for  Wilmington  harbor  which  is  intended  to 
work  without  obstructing  the  channel  more  than  other 
vessels  of  the  same  size.  This  is  to  be  accompli.shed  by 
working  the  dredging  apparatus  while  the  vessel  moves 
along  the  channel.  The  material  is  to  be  ]Hnn])ed  from 
the  river  bed  and  de]K)sited  in  ho])pers  within  the  vessel, 
special  appliances  being  provided  to  take  this  material 
in  the  form  of  a  thick  paste  having  very  little  water 
mixed  with  it. 

Without  these  appliances  the  bins  would  be  filled  with 
a  fluid  containing  little  solid  matter  and  dredging  would 
have  to  cea.se  as  soon  as  the  bins  were  filled,  in  order 
to  prevent  the  escape  of  the  silt  with  the  overflow.  Of 
course,  sand  or  gravel  would  settle  rapidly  in  the  bins 
and  the  excess  of  water  be  wasted  in  the  overflow,  but 
with  the  silt  of  Wilmington  harbor,  once  well  diluted 
with  water,  .settlement  would  hardly  take  ])lace  at  ail 
while  the  contents  of  the  bins  were  agitated  by  continued 
])uniping. 

By  constructing  the  special  dredge,  this  diiliculty  can 
be  reduced  so  as  to  make  the  dredging  of  the  silt  ])rrtcti- 
cable  at  a  reas(uiable  cost.  Once  pumjjed  into  the  bins, 
the  silt  will  not  be  dumped  into  the  river  for  rohandling 
but  will  be  i)umped  directly  ashore  upon  the  marshes. 
This  will  be  done  wherever  convenient  and  the  only 
I)ipo-line  needed  will  extend  from  the  shore  to  the  nearer 
edge  of  the  channel,  and  no  more  sjjace  in  the  harbor 
will  be  taken  uj)  by  the  dredge  while  unloading  than  bv 
any  other  vessel  of  the  same  size  uidoading  or  loading 
at  a  wharf. 

The  dredge  will  not  be  designed  in  detail  liy  the  (Tiiited 
States  Engineer  Department,  but  competitive  designs  will 
be  invited,  the  general  requirements,  dimensions,  capacity 
and  specifications  for  material  and  workmanshi])  being 
stated  in  terms  sufTicieiitly  exact  to  insure  a  first-class 
vessel,  and  to  secure  bids  which  may  lie  inti'IIigentlv  com- 
pared, hut  so  broad  as  to  permit  considerable  latitude  to 
the  designer. 
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AOArTAItlLITY  OF  TIIK  FltUHLINO  TyPK  OF  I  )|il•:l)nl•:— 
]t  is  expcHtetl  tliat  the  accepted  desi^ni  will  eiiil)o(ly  the 
well  known  advantages  of  the  Friihling  type  of  suction 
dredjrc*  as  tliis  api)ears  to  be  the  only  type  able  to  meet 
the  specified  reqiiirenienls.  In  this  type  of  dredge  the 
suction  head  is  dragged  along  the  bottom  from  the  stern 
at  the  desired  depth  very  much  as  a  giant  hoe  might 
be  used  to  scrape  the  material  from  tiie  river  bed.  The 
motion  of  the  head,  as  the  vessel  moves  forward,  drives 
the  scraped-up  material  into  the  hoe  head,  which  is  made 
hollow,  where  it  is  mixed  with  a  suitable  amount  of 
water  and  is  sucked  up  the  hollow  handle  to  the  dredg- 
ing pum])  within  the  vessel. 

By  keeping  the  head  well  filled  with  mud,  the  river 
water  is  excluded  and  the  nuiterial  flows  to  the  pump 
nearly  as  thick  as  it  lies  in  the  river  bed.  Inlet  jets  at 
the  cutter-head  are  the  only  source  of  dilution,  and  these 
are  so  controlled  as  to  prevent  an  excess  of  water  over 
that  actually  needed  to  make  the  mass  flow. 

This  system  of  dredging  is  not  applicable  to  material 
wliich  is  too  hard  or  compact,  but  it  is  very  efficient  in 
removing  silt  for  maintaining  a  channel  already  com- 
pleted by  dredges  which  are  able  to  cut  the  hard  bot- 
tom. 

The  cutter-head  can  be  made  from  S  to  16  ft.  wide 
(in  fact  it  is  adjustable  in  width  by  adding  or  remov- 
ing sections)  and  is  thus  able  to  develop  the  full  ca- 
pacity of  the  pump  when  making  a  broad,  shallow  cut. 
The  shallower  the  cut,  the  faster  the  ves.sel  moves  ahead 
while  dredging,  thus  fulfilling  the  requirements  of  the 
case  as  previously  explained.  A  further  advantage  lies  in 
the  ability  to  re-dredge  wherever  needed  to  remove  shoal- 
ing without  waiting  for  the  shoaling  to  proceed  to  a  depth 
of  several  feet,  as  is  necessary  in  order  to  use  the  ordin- 
ary type  of  suction  dredge  economically. 

The  hoppers  or  bins  will  have  no  doors  or  outlets 
through  the  bottom  of  the  hull.  Thus  the  only  water 
to  enter  them  will  be  that  pumped  in  with  the  mud,  and 
by  skillful  handling  the  bins  can  be  filled  with  material 
containing  a  very  large  percentage  of  solid  matter. 

When  the  Friihling  dredge  "Xew  Orleans"  was  tested 
before  her  departure  for  the  mouth  of  the  Mississippi 
River,  she  went  to  the  entrance  of  AVilmington  harbor 
and  pumped  up  a  couple  of  thousand  yards  of  mud.  In 
this  material  she  made  a  remarkable  showing,  filling  her 
hoppers  with  such  a  thick  paste  that  a  pailful  dipped 
from  the  discharge  and  given  ample  time  to  settle  showed 
no  water  on  its  surface,  but  remained  just  plain  mud. 

The  expectation  that  in  the  same  material  a  similar 
dredge  can  repeat  this  performance  ui.der  like  conditions 
seems  reasonable. 

The  device  for  pumping  the  nuid  out  of  the  hoppers 
consists  of  a  system  of  valves  and  ducts  by  means  of 
which  the  mud  is  led  into  the  suction  of  the  dredging 
pump  and  thence  is  forced  ashore  through  a  discharge 
pipe.  To  increase  the  distance  to  which  the  mud  can 
be  forced,  as  well  as  to  assist  it  in  flowing  to  the  pump, 
sluices  are  provided  which  admit  river  water  into  the 
hoppers  to  the  desired  extent.  Thus  the  dilution  of  the 
mud  is  under  control,  and  the  material  may  be  delivered 
thick  for  making  a  solid  fill  or  thin  for  spreading  over 
an  area. 

A  scow  equip])ed  for  the  purpose  will  construct  (em- 
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])orary  trestles  for  carrying  the  pipe-line  ashore  from  the 
nearest  luivigaldi!  channel,  so  that  provision  can  be  ma<le 
at  several  dill'erent  places  in  order  that  the  dredge  may 
always  have  a  pipe-line  available  to  discharge  her  ma- 
terial, liy  this  means  it  is  ex|)ected  t(;  accomplish  con- 
siderable reclamation  of  low  land  bordering  on  tlie  river. 
The  ability  of  the  dredge  to  deliver  the  mud  thick  will 
avoid,  in  .some  cases,  the  need  for  sjiecial  levees  or  banks 
to  retain  the  fill  and  for  sluices  to  drain  off  surplus 
water. 

The  method  of  employing  this  dredge  will  not  be 
strictly  as  outlined  in  our  illustration  above,  for  the 
actual  conditions  differ  from  the  ideal  ones  a.ssumed.  In 
practice,  the  shoaling  will  not  be  uniform  throughout  tne 
harbor  but  will  be  most  rapid  at  certain  places  where  the 
current  velocities  are  cheeked  by  the  form  of  the  channel 
or  by  some  obstruction. 

The  greatest  benefit  to  navigation  can  be  secured  by 
dredging  each  day  wherever  the  depth  in  the  channel  is 
least.  With  a  dredge  of  the  type  ado])ted,  this  can  be 
easily  managed.  With  the  ordinary  pipe-line  plant,  which 
has  been  the  most  efficient  type  heretofore  available,  it  i.s 
quite  impossible. 

Baklne  Paint  on  Steel  PsHiirneer  CarM  is  being  tried  ex- 
perimentaUy  by  the  Pennsylvania  R.R..  according  to  a  paper 
by  C.  D.  Young,  engineer  of  tests,  P.  R.R.,  before  a  meetint? 
of  the  American  Society  of  Mechanical  Engineers  at  New 
York  City,  Apr.  S.  The  gums  and  artificial  driers,  used  In 
shortening  the  time  of  ordinary  painting,  continue  their  ac- 
tion so  that  the  paints  and  varnishes  Increase  In  hardness  and 
brittleness  and  more  easily  crack  and  chip — action  which  is 
aggravated  by  excessive  expansion  and  contraction  of  the 
steel  surfaces.  Equipment  painted  by  old  methods,  in  service 
as  little  as  four  months  had  shown  serious  varnish  cracki 
and  chips   on    the   interior   surfaces. 

Experiments  were  undertaken  to  secure  a  more  elastic 
covering  and  this  has  finally  resulted  in  the  baking  of  the 
applied  paint  and  varnish  after  its  application.  First  a  prim- 
ing coat  is  given  both  exterior  and  interior  of  the  car  which 
is  then  run  into  the  oven  and  baked  for  three  hours  at  tem- 
peratures rising  from  160  to  250°.  Then  the  car  is  withdrawn 
and  after  being  sufficiently  cooled  to  work  on,  the  surfaces 
are  glazed  and  puttied.  It  then  receives  a  first  coat  of  sur- 
facer  and  is  again  baked  for  three  hours.  Two  or  three  addi- 
tional coats  of  surfacer  are  applied  as  each  case  may  require. 
After  the  last  coat  has  been  applied  and  baked,  the  outside 
surface  of  the  car  body  is  rubbed  down  w:th  emery  and  oil 
to  produce  a  flat  and  smooth  surface.  Then  the  various  color 
coats  are  applied,  tuscan  red  on  the  outside  and  green  and 
bronze  on  the  inside.  Two  coats  are  required  for  standard 
shades  and  each  coat  is  baked.  The  car  then  is  lettered  and 
striped.  .■Vfterward  the  outside  and  inside  surfaces  get  three 
coats  of  high-grade  finishing  varnish  especially  adapted  for 
baking.  Each  coat  is  baked  for  three  hours  at  temperatures 
rising  from  120°  to  150°  F.  Finally  the  interior  surfaces  are 
rubbed   with  pumice  and  oil  to   give  a  desired   flat  finish. 

All  the  work  noted,  may  be  accomplished  in  six  to  eisht 
days — a  saving  of  about  ten  days  over  the  old  air-drying 
processes.  Exact  formulas  for  the  mixtures  can  be  obtained 
so  that  final  uniformity  is  effected.  The  advantages  of  this 
system  are:  (1)  Longer  life  of  coating,  (2)  improved  general 
appearance,  (3)  decreased  cost  of  material,  without  increasing 
labor  cost,  (4)  saving  of  shop  time  for  cars,  (5)  complete 
sanitation  of  old  cars.  The  disadvantages  are  in  the  initial 
cost  of  equipment  and  the  operating  cost   of  the  oven. 

The  oven  in  use  is  90  ft.  3  in.  long.  13  ft.  wide  and  15  ft. 
high,  and  is  housed  in  a  light  corrugated-iron  building.  The 
The  framework  is  made  up  of  3-in.  I-beams  on  5-ft.  centers. 
The  roof  frame  is  of  the  same  sections  and  curved  to  conform 
closely  to  the  car  contours.  Each  end  has  two  large  doors 
which  may  be  readily  opened  and  closed.  The  whole  oven  is 
lined  on  the  inside  with  %-in.  steel  plate  and  on  the  outside 
with  galvanized  iron  of  0.22-in.  gage.  The  3-in.  interspace 
is  filled  with  magnesia  lagging  and  the  doors  are  similarly 
insulated.  Coils  of  steam  pipe  along  the  walls  and  manifold 
castings  along  the  floor  and  close  to  the  walls  furnish  2000 
sq.ft.  of  heating  surface;  steam  at  100-lb.  gage  is  used.  Rec- 
tangular openings  near  the  floor  line  admit  the  air  necessary 
for  circulation  and  four  S-in.  ventilators  are  spaced  at  equal 
distances   from   the   roof. 
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Depreciation   and    Public   Service    Regulation' 


By  Eobi;i;t  H.   WHiTTKxf 


SYNOPSIS — A  main  theme  discussed  is  whether  in  a 
rate-regulation  proceeding  there  should  be  a  deduction 
from  cost-new  on  account  of  accrued  depreciation  due  to 
age  and  wear  and  tear  though  such  depreciation  does  not 
interfere  with  the  present  efficiency  of  the  plant.  Depre- 
ciation is  concerned  with  the  maintenance  of  the  integ- 
rity of  the  investment  at  a  uniform  annual  cost.  The 
annual  investment  cost  includes  interest  on  investment 
and  repairs  and  replacements.  Tested  by  this  rule  the 
following  methods  are  compared:  (/)  Straight-line 
method  of  estimating  accrued  depreciation  and  the  an- 
nual depreciation  allowance;  (2)  Straight-line  method 
of  filing  the  annual  depreciation  allowance — accrued  de- 
preciation not  deducted;  (3)  Sinking-fund  method — no 
deduction  from  cost-new;  (4)  Uniform  investment- 
charge  method — accrued  depreciation  deducted  from 
cost-new.  The  laxt  method  is  approved.  The  same  rule 
as  to  deduction  for  accrued  depreciation  and  as  to  annual 
depreciation  allov:ance  is  applicable  in  the  case  of  a  here- 
tofore unregulated  utility,  as  in  the  case  of  utility  that 
has  been  subject  to  such  regulation. 
♦-• 

With  the  development  during  the  past  five  years  of 
control  over  the  rates  and  service  of  public  service  com- 
panies, there  is  no  problem  that  has  been  more  puzzliiiir 
than  that  of  the  proper  treatment  of  depreciation.  lu 
order  to  determine  just  rates  of  charjre  it  is  usually 
necessary  to  determine  accurately  the  cost  of  production, 
including  in  such  cost  both  proper  annual  operatin,2; 
costs  and  a  fair  allowance  for  interest  or  profit  on  in- 
vestment. The  proper  treatment  of  depreciation  has 
been  a  chief  source  of  contention  both  in  the  determina- 
tion of  the  proper  annual  operating  charges  and  in  the 
fixing  of  investment  cost  upon  which  a  return  is  to  be 
allowed.  The  approval  of  a  high  annual  allowance  for 
depreciation  may  so  increase  operating  expenses  a«  to 
render  impracticable  a  proposed  reduction  in  rates.  The 
finding  of  a  large  accrued  depreciation  may  so  reduce  the 
investment  cost  as  to  allow  a  somewhat  lower  rate  of 
charge  than  would  otherwise  be  practicable.  This  being 
the  case,  it  is  natural  that  in  a  hotly  contested  case  the 
energies  of  one  side  should  be  directed  toward  the  seem- 
ingly contradictory  ends  of  e.stablishing  a  low  annual  al- 
lowance for  depreciation  and  a  large  deduction  for  ac- 
crued depreciation,  while  the  energies  of  the  otlier  side 
should  be  similarly  directed  toward  a  high  annua'  al- 
lowance for  depreciation  and  a  small  deduction  for  ac- 
crued depreciation.  The  entire  problem  is  difficult  and 
j'lusivo  but  has  been  receiving  the  most  careful  and 
disinterested  stiuly  of  many  students.  It  is  clearly  a 
problem  in  economics,  with  some  ethical  elements,  and 
should  be  susceptible  of  fairly  definite  solution.  Gradu- 
ally the  various  factors  of  the  problem  are  coming  to 
light.  There  can  of  course  be  no  real  solution  until 
all  these  factors  are  known  and  can  be  comprehended 
in  their  proper  relation  one  to  another. 

•Thin  »tu<1y  lo  In  th''  main  nn  plnhoratlon  of  ccrtnln  iiiik- 
pfHllonR  an  to  rlipriTlntlon  rnntnlnfd  In  tho  aiithor'H  book  cm 
"Vflliintlon  of  Public  St-rvlcp  Corporatlonii."  reviewed  In  "RnK. 
Newft."    Sept.    12.    1912. 

♦  With  New  York  Public  Hervlce  Commlaiilon.  Plr»t  Dln- 
trlct.  154  Naiiaau  St.,  New  York  City. 


Some  of  the  moot  points  at  present  are ; 

(1)  Should  the  straight-line  method  or  the  sinking-fund 
method  be  used  in  computing  (a)  the  annual  depreciation  al- 
lowance and    (b)   the  accrued  depreciation? 

(2)  What  consideration  should  be  given  to  probable  or 
possible  future  obsolescence  and  inadequacy  in  computing 
(a)  the  annual  depreciation  allowance  and  (b)  the  accrued 
depreciation? 

(3)  Should  anything  be  deducted  from  cost-new  on  ac- 
count of  accrued  depreciation  due  to  age  and  use  though  such 
depreciation  does  not  interfere  with  the  present  efficiency  of 
the  plant? 

This  paper  will  be  devoted  chiefly  to  a  consideration  of 
this  last  point,  though  in  its  discussion  the  first  point 
also  will  be  briefly  considered. 

O13.JECT10X  TO  Deduction  of  Accuued  DEPi!n:ci.\L'iox 

The  United  States  Supreme  Court  in  Knox vi lie  vs. 
Water  Co.,  212  U.  S.  1,  decided  Jan.  4,  1900,  has  laid 
down  in  unequivocal  terms  the  principle  that  there 
shall  be  a  deduction  from  cost-new  on  account  of  ac- 
crued deterioration  due  to  wear  and  age.  W.  IT.  Wins- 
low  called  attention  to  what  he  considered  the  fallacy  of 
this  decision  in  a  coniinuiiication  to  the  Electrical  ^Vorld, 
Feb.  25,  1909,  p.  509.  Mr.  Winslow  argues  that  while 
]»iirchase  value  is  affected  by  age  and  wear,  rental  value 
in  the  absence  of  decreased  efticicncy  is  not.  He  states 
that  the  decision  is  on  a  par  with  a  rule  that  the  wages 
of  a  servant  should  be  diminished  as  his  age  increases 
unless  he  has  been  able  to  lay  aside  adequate  provision 
for  old  age,  even  though  age  has  not  diminished  the 
quality  or  the  amount  of  the  work  he  performs.  He  sums 
up  his  argument  very  cogently  as  follows: 

I  believe  that  failure  to  recognize  the  Glfference  between 
sale  and  rental  values,  in  public-utility  cases,  has  been  due 
til  the  false  assumption  that  the  purchaser  at  depreciated 
Iirlces  would  need  to  consider  only  such  prices  In  fixing  rates 
of  return,  and  that,  therefore,  there  was  no  justice  in  allow- 
ing the  owners  to  charge  rates  based  on  larger  sums.  This 
assumption  fails  to  take  into  account  the  fact  that  the  sum 
which  must  be  accumulated  for  rebuilding  Is  not  the  depreci- 
ated cost  paid,  but  the  original  cost;  and  that,  therefore,  to 
escape  loss,  such  a  purchaser  must  either  do  one  of  two 
things:  (1)  At  once  place  In  a  depreciation  fund  the  differ- 
ence beween  the  price  paid  and  the  cost  of  reproduction, 
new;  or,  (2)  collect  each  year.  In  adilltlon  to  the  current  de- 
preciation, a  further  sum  which  will  make  up  the  past  de- 
preciation during  the  remaining  life  of  the  plant.  In  either 
ease.  In  order  to  obtain  the  same  net  earnings,  the  rates 
charged   must  be  equal  to  those  charged  on  a  new  plant. 

Mr.  Winslow's  argument  evidently  assumes  the  sink- 
ing-fund method  of  estimating  the  accrued  depreciation 
and  the  annual  allowance  for  depreciation.  It  is  clear 
that  if  moneys  in  the  depreciation  reserve  arc  assumed 
to  accumulate  at  compound  interest  the  annual  payment 
into  the  fund  cannot  be  considered  an  amortization  of 
the  investment.  It  docs  not  return  to  the  investor  the 
money  that  be  has  ))ut  into  the  business.  It  earns  not 
for  the  shareholder  but  for  the  de|)reciation  fund.  Under 
this  theory,  therefore,  unless  a  company  is  allowed  a 
return  on  cost-new.  a  certain  portion  of  its  property 
would  seem  to  be  confiscated  for  the  benefit  of  the  pub- 
lic. Hut  under  the  sinking-fund  theory,  even  if  there 
is  no  fund  in  existence  and  the  annual  allowance  that 
should  have  gone  to  the  depreciation  fund  has  actually 
been  paid  out  in  dividends,  such  amounts  may  po.ssihly 
be  considered  not  as  a  return  of  capital  to  the  shareholder 
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but  ati  |)iiyinefits  that  the  shavchdlilcr  holds  in  trust  and 
uuist  return  with  compound  interest  wiicnever  tiu'y  are 
needed  for  renewals  or  replacements. 

Straight-Line  Method — Accrukd  Dia'HKciATio.v   De- 

Ducvrici) 

Some  authorities  a^ree  for  tiu;  most  part  to  tlie  va- 
lidity of  the  above  reasoning,  assuming  the  sinking-fund 
method,  but  deny  that  the  sini<ing-fund  method  is  a 
proper  one  to  use  for  the  purpose.  Assuming  tlie  straiglit- 
line  method  of  computing  the  accrued  depreciation  and 
the  annual  depreciation  allowance,  certain  of  the  above 
ditficulties  are  eliminated.  Under  this  method  it  is  not 
true  that  the  investor  will  be  compelled  to  accept  a  re- 
turn on  a  smaller  amount  than  he  has  actually  invested 
without  being  reimbursed  for  such  reduction  in  the 
amount  of  his  principal.  The  straight-line  method  does 
not  assume  a  payment  in  part  but  a  payment  in  full. 
It  is  not  a  payment  that  is  assumed  to  accumulate  at 
compound  interest  but  it  is  a  payment  that  is  assumed  to 
cover  the  full  amount  of  such  depreciation.  It  may  be 
invested  in  the  business,  thus  reducing  the  amount  that 
will  need  to  be  secured  through  the  issue  of  stocks  and 
bonds,  or  it  may  be  returned  to  the  shareholders  and  thus 
result  in  an  actual  or  constructive  reduction  of  the  capi- 
tal invested. 

Let  us  assume  a  plant  starting  with  an  actual  total 
capital  investment  of  $1,000,000.  This  amount  has 
covered  the  cost  of  land,  structures  and  equipment,  in- 
cluding promotion  expenses  and  overhead  charges  and 
the  necessary  allowance  for  working  capital.  Assume 
that  the  annual  depreciation  on  the  depreciable  property 
is  estimated  at  '11/2%  on  the  total  capital  ($1,000,000)". 
This  estimate  we  will  assume  has  been  based  on  the 
probable  efficient  life  and  scrap  value  of  the  depreciable 
parts  and  verified  by  the  actual  experience  of  a  long  es- 
tablished plant  of  similar  character.  If  1^4%  on  $1,- 
000,000,  or  $15,000,  is  carried  from  revenue  to  deprecia- 
tion reserve  each  year  this  reserve  will  be  adequate  to 
provide  for  renewals  as  they  occur  and  in  addition  there 
will  always  be  enough  left  to  the  credit  of  the  deprecia- 
tion reserve  to  make  xip  the  difference  between  the  capi- 
tal-cost and  the  capital-cost-less-depreciation. 

Let  us  assume  now  that  at  the  expiration  of  20  years 
the  amount  in  the  depreciation  reserve  is  $150,000  or 
15%  of  the  capital-cost.  If  the  allowance  of  1V2%  for  tle- 
preciation  was  in  fact  a  correct  measure  of  the  depre- 
ciation throughout  this  20-j'ear  period,  this  $150,000  will 
exactly  represent  the  ditference  between  the  original  cap- 
ital-cost and  the  original  capital-cost-less-depreciation. 
If  a  business  is  experiencing  a  normal  growth  the 
most  natural  and  profitable  use  that  can  be  made  of  a 
depreciation  reserve  is  to  retain  it  in  the  business  to  meet 
the  additional  capital  requirements  for  plant  and  work- 
ing capital.  We  may  assume,  therefore,  that  this  $150,- 
000  will  be  invested  in  the  business  as  additional  capi- 
tal outlay  so  that  now  the  cost-new  of  the  entire  property 
is  not  $1,000,000  but  $1,150,000.  Of  this  amount  $1,"- 
000,000  has  been  contributed  by  the  shareholders  and 
bondholders  and  the  other  $150,000  represents  the  depre- 
ciation reserve  which  is  reallv  the  contribution  of  the 
consumers.  If  now  in  a  rate-regulation  proceeding  the 
rate  of  return  is  based  on  $1,000,000  the  investor  will 
receive  a  return  based  on  the  full  amount  of  all  the  cap- 
ital he  has  ever  contributed  to  the  enterprise.    This  $1,- 


000,000  is  not  cost-now  but  co»t-less-(lei)rnciatioii.  The 
(iciircciation  amounts  to  $150,000  and  the  cost-new  is 
$1,151), 1100.  It  seems  clear  that  in  this  case  cost-less-de- 
lircciation  rather  tiian  cost-new  is  the  fair  value  upon 
which  the  rate  of  return  should  be  iia.sed. 

James  V].  Alli.son,  commissioner  and  chief  engineer  of 
the  St.  Louis  Public  Service  Commission,  in  a  valuable 
contriijution  l<i  tlir  study  of  this  subject,*  states  thac 
under  certain  coiKliliDns  the  accrued  depreciation  should 
not  be  dedu<'te(i  to  obtain  fair  vahie.  He  apparently 
approves  the  straight-line  method  of  fixing  the  annual 
allowance  for  depreciation.  He  .states  that  "after  depre- 
ciation charges  have  been  established  by  legal  regulation 
and  are  ])aid  by  the  consumer,  then  for  the  future  any 
accumulation  which  is  or  should  be  in  the  depreciation 
fund  as  a  result  of  these  charges  is  a  repayment  of  in- 
vestment by  the  consumer  and  should  be  deducted  from 
gross  value  to  determine  the  just  amount  upon  which 
to  base  reasonable  returns."  But  he  states  that  it  in 
not  necessary  that  a  company  should  have  a  deprecia- 
tion fund  equal  to  the  amount  of  accrued  depreciation 
indicated  by  the  .straight-line  method.  In  large  proper- 
ties there  is  an  approximately  constant  normal  wear.  The 
property  is  never  brought  back  to  new  condition  and 
there  will  consequently  always  be  a  constant  theoretical 
de])reciation  that  will  not  need  to  be  offset  by  a  depre- 
ciation reserve.     He  concludes  (at  p.  99)  : 

In  a  case  of  a  heretofore  unregulated  property  It  cannot 
be  shown  that  the  company  should  have  set  a-side  deprecia- 
tion charges  to  accumulate  a  fund  equal  to  the  Theoretical 
Depreciation,  for  such  a  fund  would   be  needless 

The  conclusion  seems  clear  then  that  in  all  ordinary  cases 
of  heretofore  unregulated  properties  we  cannot  justly  de- 
preciate to  obtain  Fair  Value  unless  "we  admit  the  justice  of 
ex  post  facto  laws  or  equivalent  regulation,  or  unless  we 
interpret  Fair  Value  to  mean  Market  Value  and  not  Just 
Amount. 

Depreciation  is  a  problem  in  cost  accounting.  It  is 
concerned  with  the  allocation  to  each  year's  operating 
accounts  of  the  wa.ste  in  the  instruments  of  production 
attributable  to  the  year's  operations.  The  cost  of  mater- 
ials purchased  and  entirely  consumed  in  the  course  of 
the  year's  operations  is  invariably  included  in  ordinary 
operating  expenses.  The  capital  required  to  purchase 
and  carry  such  materials  during  the  turnover  period  is  a 
part  of  the  working  capital.  But  .some  materials  or  in- 
struments of  production  are  not  used  up  during  the  first 
year  but  have  a  life  of  3,  10,  20,  50  or  100  years.  They 
are  consumed  in  operation  just  as  surely  as  the  former 
and  constitute  just  as  real  a  part  of  the  cost  of  produc- 
tion. Their  cost  (exclusive  of  scrap  value)  must,  how- 
ever, be  distrubuted  over  the  full  life  period.  The  cap- 
ital required  to  purchase  and  carry  these  long-lived  con- 
sumable materials  may  also  be  considered  a  part  of  the 
working  capital.  It  is  this  element  of  interest  on  capi- 
tal that  so  greatly  complicates  the  depreciation  problem. 

Cost-less-depreciation  pro])erly  determined  constitutes 
the  real  total  worl-itig  capital  of  the  enterprise.  It  is 
the  amount  that  under  proper  financial  management  the 
owners  contribute  to  the  enterprise.  The  depreciation 
reserve  is  properly  speaking  the  contribution  of  the  con- 
sumer and  it  directly  reduces  the  amount  of  working  cap- 
ital that  the  owners  must  contribute  to  carry  on  the  en- 


•James  E.  Allison.  "Should  Public  Service  Properties  Be 
Depreciated  to  Obtain  Fair  Value  in  Rate  or  Regulation 
Cases?"  Printed  as  Appendix  A  to  the  Report  of  St.  Louis 
Public  Service  Commission  on  the  United  Railways  Co.  of  St 
Louis,    Sept.    11.    1912,    pages    73-121. 
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terprise.  Working  capital  in  the  i.arrow  sense  may  be 
defined  as  the  cost  of  stores  and  supplies  on  hand  plus 
sufficient  additional  funds  to  bridge  the  gap  between 
outlay  and  reimbursement.  Working  capital  is  not  the 
full  cost  of  labor,  materials  and  supplies  throughout  the 
year  but  a  balance  of  current  outlay  over  reimbursement. 
Similarly,  the  total  working  capital  of  the  physical  plant 
may  be  conceived  as  the  balance  of  outlay  for  plant  over 
reimbursement  through  the  depreciation  reserve.  It  is 
cost-less-depreciation. 

UXIKOKM    AXXIAL   IxVEST.MEN'T    CoST   METHOD 

Depreciation  is  concerned  with  the  maintenance  of  the 
integrity  of  the  investment  in  depreciable  property  at  a 
uniform  annual  cost.  Such  costs  cannot  be  determined 
without  some  reference  to  interest  on  reserves  and  in- 
vestment. The  entire  problem,  therefore,  may  be  sim- 
plified by  considering  depreciati(m  as  the  adjustment 
necessary  to  secure  a  uniform  investment  cost.  The  sup- 
ply of  a  public  service  must  be  considered  a  continuous 
process.  Management  or  ownership  may  change  but 
the  plant  and  the  service  and  the  depreciation  process 
are  assumed  to  go  on  forever.  The  annual  investment 
cost  includes  not  only  interest  but  also  the  repairs,  re- 
newals and  replacements  necessary  to  keep  the  property 
fiermanently  in  good  working  condition.  The  rights 
of  the  consumers  using  the  supply  at  different  periods 
demand  that  the  annual  charges  attributed  directly  to 
the  investment  shall  be  as  uniform  as  possible. 

Disregarding  for  simplicity  the  element  due  to  a  pos- 
sible fluctuation  of  the  cost  of  repairs  the  above  standard 
requires  that  the  charge  for  interest  plus  deiireciation 
per  $1  of  investment  or  cost-new  shall  be  uniform.  Cost- 
new  is  the  factor  that  determines  the  capacity  for  pro- 
duction. If  the  percentage  charge  for  interest  plus  de- 
preciation per  $1  of  cost-new  is  made  uniform,  this  part 
of  the  cost  of  production  is  most  ap])ropriately  treated. 
(Generally  speaking,  it  seems  fair  tliat  for  each  unit  of 
total  cajiacity  there  should  be  a  uniform  charge  for  inter- 
est an<l  dei)reciation  throughout  the  entire  life  of  the  util- 
ity. It  may  of  course  be  urged  that  the  aim  should  be 
not  a  uniform  cost  per  unit  of  capacity  or  investment 
but  a  uniform  cost  per  unit  of  product.  This  might  hav(; 
advantages  but  is  impossible  of  practical  application.  De- 
preciation is  an  operating  expense  and  like  every  other 
operating  expense  must  be  allocated  to  the  year  in  which 
it  actually  accrues.  It  is  true  that  a  certain  equaliza- 
tion of  the  per  unit  cost  of  output  may  be  brought  about 
through  some  method  of  capitalizing  or  reimbursing  the 
cost  of  establishing  the  business.  This,  however,  should 
be  through  an  entirely  distinct  accounting  process.  Cor- 
rect accounting  requires  that  all  operating  expense,  in- 
cluding depreciation,  should  be  correctly  stated  in  each 
year's  accounts.  There  is  one  way,  however,  in  which 
output  may  have  a  very  direct  bearing  on  dc|ircciation. 
The  life  of  a  car  wheel  i.s  properly  measured  in  car  miles 
rather  than  in  years.  The  annual  depreciation  tliercfore 
depends  on  the  number  of  car  miles  run.  With  the  de- 
velopment of  the  traffic  of  a  railway  the  annual  rleprc- 
ciation  on  car  wheels  increases.  This  is  also  true  of  other 
items,  such  as  rails.  It  is  not  true  in  any  great  measure, 
however,  f)f  a  large  prop<jrtion  of  the  depreciable  i)roperty 
of  a  public  utility.  Wear  is  substantially  constant,  or 
use  and  chance  are  controlling  in  (i.ving  the  jirobable 
life. 


Comparison  of  Chief  Methods 

As  a  problem  in  cost  accounting  the  accrued  depre- 
ciation and  the  annual  allowance  for  depreciation  are  in- 
terdependent. Our  theory  in  regard  to  an  annual  al- 
lowance for  dei)reciation  will  necessarily  control  that  in 
relation  to  the  amount  of  accrued  depreciation  and  vice 
versa.  The  amount  of  the  accrued  depreciation  depends 
on  the  method  adopted  for  computing  the  annual  pay- 
ment to  the  depreciation  reserve.  If  the  straight-line 
method  is  used  the  accrued  depreciation  will  be  greater, 
as  will  also  the  annual  payment  out  of  revenue  to  the 
depreciation  reserve.  If  the  sinking-fund  method  is 
used  the  accrued  depreciation  will  be  smaller,  as  will  also 
the  annual  allowance  for  depreciation. 

In  the  following  discussion  the  chief  methods  of  allow- 
ing for  annual  depreciation  and  of  fixing  the  amount,  if 
any,  of  accrued  depreciation  to  be  deducted  in  fixing  fair 
value  for  rate  purposes,  are  examined  with  special  refer- 
ence to  their  conformity  to  the  principle  above  discussed 
of  a  uniform  annual  investment  charge,  i.  e.,  a  uniform 
percentage  on  cost-new  to  cover  both  interest  and  de- 
preciation. In  order  to  test  such  conformity  it  is  neces- 
sary to  show  the  combined  percentage  for  interest  and 
depreciation  throughout  the  life  of  a  utility.  But  the 
lives  of  various  utilities  even  of  the  same  general  class 
show  very  different  records  as  to  the  amount  of  accrued 
depreciation.  We  know,  however,  that  there  is  a  tendency 
for  all  utilities  to  settle  down  after  a  time  to  a  more  or 
less  uniform  condition  as  regards  the  percentage  amount 
of  accrued  depreciation  and  the  annual  requirements  foi 
renewals  and  replacements.  After  the  various  parts  of 
a  large  public-utility  plant  have  gone  through  complete 
cycles  of  renewals  the  plant  settles  down  to  a  condition 
in  which,  except  for  extraordinary  functional  deprecia- 
tion, expenditures  for  maintenance,  repairs  and  renewals 
become  practically  constant.  There  is  little  fluctuation 
from  year  to  year  and  the  averages  by  five-  or  ten-year 
periods  are  practically  identical.  This  settling  down  or 
equalizing  process  is  very  greatly  hastened  by  the  fact 
that  all  large  systems  are  constructed  by  piecemeal. 

Tables  I  to  IV,  used  in  comparing  the  different  meth- 
ods of  depreciation,  are  ba.'sed  on  the  theory  that  the  plant 
is  built  up  piecemeal.  By  assuming  that  the  additions  to 
the  plant  are  uniform  in  amount  and  come  at  uniform 
intervals  and  by  assuming  a  uniform  life  for  all  such 
additions,  the  jirocess  by  whicli  a  plant  settles  down  to 
uniform  condition  can  be  approximately  shown,  as  well 
as  the  condition  as  to  accrued  rlepreciation  and  the  re- 
quirements for  renewals  after  the  plant  has  thus  settled 
(lown.* 

1.  Straight-line  method  of  estimating  accrued  de- 
jtreciation  and  the  annual  (Ir/irrriation  allowance. — Ac- 
crued depreciation  deducted  from  cost-new  in  fixing  fair 
value  for  rate  purposes.  Under  this  method  the  com 
bined  percentage  charge  for  interest  and  depreciation  de- 
clines with  the  accruing  depreciation  until  the  plant  set- 
tles down  to  a  uniform  amount  of  normal  wear.  Under 
the  conditions  assumed  in  Table  1  there  is  at  the  start 
a  combined  percentage  charge  of  >^y^%  on  cost-new  (6% 
for  interest  and  2^2%  for  depreciation).  The  percent- 
age for  depreciation  remains  uniform  but  with  the  ac- 
cruing  depreciation    the    (>9»     interest    charge    ba.sed    oa 

•ThlH  mothoil  of  Illustration  has  boi-n  worki'd  out  bjr 
Jamos  K.  AIIIhom.  In  the  report  (pp.  73-121)  mentioned  In  bd 
earlier   foot    note. 
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oost-l(.'ss-(k'iii-oi'iation  l)cconics  a  sniallor  and  snialliM-  por- 
(■(•nlngo  on  cost-now  until  wlion  tlio  jilant  is  sottled  down 
to  iioi'Mianont  condition  it  is  but  iV^'/o  on  cost-now  and 
the  comhined  percentago  for  interest  and  doprociation 
is  7%  on  cost-new  as  against  SVUV'  'it  the  start.  Tliis 
appears  to  throw  an  uiulue  burtlcn  u])on  the  early  years. 

T.\BLE  I.     STR^lIGHT-LLNli  METHOD— ACCRUED  DEPUECI.VTION 
DEDUCTED  FROM  COST-NEW 

Aiwumed  conditions: 

1.  Non-dcprcciablc  property  (including  scrap  vnluo  of  dcpncinblc  properly) 
equals  5{)%  of  cost-new. 

2.  Plant  built  piecemeal  in  20  even  annual  increments  of  $1(1. noo  eacli. 

3.  Life  of  each  annual  coat  increment  (obsolescence,  inadequacy  atid  casu- 
alty not  considered)  20  years. 

4.  Fair  rate  of  return  6%  on  cost-Iess-deprcciation. 

5.  .\nnual  straiRht-line  ordinary  physical  depreciation  5%  on  depreciable 
property  or  2^%  on  total  cost-new. 

(>.  Depreciation  reserve  invested  in  business,  thus  reducing  the  necessary  con- 
tribution from  the  sale  of  stock  and  bonds. 


Year 
(1) 


(2) 

$10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70.000 

80.000 

90,000 

100,000 

1 10,000 

120,000 

130.000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

200.000 

200,000 

200,000 


Cost-less- 
depre- 
ciation 

(3) 
$10,000 
19,750 
29,250 
38,500 
47,.50O 
56,250 
-  64,750 
73,000 
81,000 
88,750 
96,250 
103,500 
110,.500 
117,250 
123,750 
130,000 
1.16,000 
141,750 
147,250 
152.500 
152,500 
152,500 
152,500 


Annual 
return: 
6%  on 
cost-le.ss- 
depre- 
ciatioD 
(4) 

$(:00 

1185 

1755 

2310 

2850 

3375 

3885 

4380 

I860 

5325 

5775 

6210 

6630 

7035 

7425 

7800 

7160 

8505 

8835 

91.50 

9150 

91,50 

9150 


Return  plus  an- 
nual depreciation 


Amount 
(col.  c 
4 -fa) 


(3) 
S250 
500 
750 
1000 
1250 
1500 
1750 
2000 
2250 
2500 
2750 
3000 
3250 
3500 
3750 
4000 
4250 
4500 
4750 
5000 
5000 
5000 
5000 


(6) 
$850 
1.685 
2,505 
3,310 
4,100 
4,875 
5,635 
6,380 
7,110 
7.825 
8.525 
9,210 
9,880 
10,535 
11,175 
11,800 
12.410 
13,005 
13,585 
14.150 
14,150 
14,150 
14,150 


cent, 
on  cost- 
new 
(7) 
8.500 
8  425 
8.3.50 
8.275 
8.20O 
8.125 
8.050 
7.975 
7.900 
7.825 
7.750 
7.675 
7.600 
7.525 
7.450 
7.375 
7.300 
7.225 
7.150 
7.075 
7.075 
7.075 
7.075 


Accrued 
depreciation 
Per- 
cent. 

of  CO.Sl 

Amount    new 
(S) 

8250 
750 

1,500 

2,500 

3,750 

5.250 

7.000 

9,000 
11,250 
13,750 
16,500 
19,500 
22,750 
26.2.50 
30,000 
34,000 
38,250 
42,750 
47,500 
47,500 
47,500 
47,500 
47,500 


(9) 
2.. 50 
3.75 
5.00 
6.25 
7.50 
8.75 
10.00 
11.25 
12.50 
13.75 
15.00 
16  25 
17.50 
18.75 
20.00 
21  25 
22.50 
23.75 
25.00 
23.75 
23.75 
23.75 
23.75 


2.  Straiglit-liiie  meihod  of  fixing  the  annual  deprecia- 
tion  allowance— Accrued  depreciation  not  deducted  in 
fixing  fair  value  for  rate  purposes.  It  is  apparent  that 
in  a  new  plant  the  requirements  for  renewals  and  re- 
placements are  much  less  in  the  early  years  than  they 
are  later  when  the  plant  has  settled  down  to  a  substan- 
tially uniform  condition  as  to  averaf^e  age  and  wear  of 
its  various  parts.  If  an  allowance  for  depreciation  on 
the  straight-line  basis  is  made  from  the  start,  a  large  de- 
preciation reserve  will  be  accumulated  that  will  never 
be  actually  needed  for  renewals  or  replacements.  This 
reserve  will  represent  the  difference  between  cost-new  and 
cost-less-depreciation,  but  as  the  plant  as  a  whole  can 
never  be  brought  back  to  new  condition  this  reserve  will 
never  be  drawn  upon.  If  this  is  true  it  is  argued  that  it 
is  foolish  to  provide  such  a  reserve.  The  depreciation 
allowance  of  the  early  years  should  be  reduced  to  the 
amount  necessary  to  meet  actual  renewals  and  replace- 
ments during  the  period  while  the  plant  is  settling  down. 
When  the  plant  has  finally  settled  down  to  a  uniform 
condition  as  to  average  age  and  wear  then  only  will  the 
full  depreciation  allowance  on  the  straight-line  basis  be 
requisite.  This  method  will  relieve  the  operating  ex- 
penses of  the  earlier  years.  It  is  assumed  that  the  con- 
sumer will  secure  the  benefit  of  this  reduced  expense 
either  in  lower  rates  of  charge  during  such  early  years 
or  in  a  lower  development  expense  to  be  reimbursed  out 
of  future  earnings.  It  follows  naturally  from  this 
method  that  there  should  be  no  deduction  for  accrued 
depreciation  in  fixing  fair  value  for  rate  purposes.  Since 
under  this  theory  the  accrued  depreciation  is  not  amor- 
tized and  not  placed  in  a  reserve  and  devoted  to  the  capi- 
tal purposes  of  the  enterprise,  the  full  cost-new  represents 


Iho  real  sacrifice  of  the  owners  and  constitutes  the  most 
natural  ba.sc  on  wliicii  to  compute  a  fair  return. 

This  plan,  however,  shows  up  badly  under  the  test  of 
a  unirorm  coinbinod  porcontago  chargu  for  interest  and 
doprt'ciation.  Uniler  the  conditions  assumed  in  Table 
II  the  combined  jjercentage  charge  increa.ses  from  6% 
on  cost-new  to  81^%  on  cost-new.  If  a  higher  rate  of 
straight-line  depreciation  were  a.ssumed,  the  difference 
woidd  be  even  greater  and  might  even  amount  to  a  doub- 
ling of  annual  combined  charge  for  interest  and  deprecia- 
tion. Assuming  a  uniform  outi)ut  per  $1  of  investment 
this  would  mean  that  rates  of  charge  would  have  to  be 
largely  increased.  Interest  is  the  investment  carrying 
chaigo.  Depreciation  is  the  charge  required  to  keep  the 
invostmont  intact.  Together  they  constitute  the  total  in- 
vestniont  carrying  charge. 

TAni.E  II.     STRAIC:iIT-I.I.\E  METHOD— .\0  DEDUCTIO.V  FROM 
COST-.NEW 
Assumed  conditions: 

1-3.     Same  as  in  Tabic  I. 

4.  Fair  rate  of  return  6%  on  cost-new. 

5.  Same  as  in  Table  I,  except  that  no  allowance  Is  made  for  annual  deprftot- 
ation  until  actually  required  for  renewal.-*  in  the  twentieth  year. 

Return  plus  ao* 

Dual  deprccia-J 

tion;  %  CD 

cost-new 


required  f 

>r  renewal.,  in 

the  twentieth  year 

Annual  depre- 
ciation:  2}% 

Annual  return: 

Cost-new 

6%  on  cost- 

raew 

cost-new 

$10,000 

$600 

20,000 

1,200 

30,000 

1,800 

40,000 

2,400 

50,000 

3,000 

60,000 

3,600 

70,000 

4,200 

80,000 

4,800 

90,000 

5.400 

100,000 

6,000 

110,000 

6,600 

120,000 

7,200 

130,000 

7,800 

140,000 

8,400 

150,000 

9.000 

160,000 

9,600 

170.000 

10,200 

180,000 

10,800 

190,000 

11,400 

200,000 

12,000 

soot) 

200,000 

12,000 

5000 

200,000 

12.000 

5000 

200,000 

12;000 

.5000 

3.  Sinking-fund  method — No  deduction  from  cost- 
new.  For  present  purposes  we  may  at  once  rule  out  the 
application  of  a  sinking-fund  method  of  estimating  de- 
preciation that  would  include  a  deduction  of  the  accrued 
depreciation  from  cost-new  in  fixing  fair  value  for  rate 
purposes.  We  are  trying  now  to  find  a  plan  that  if  ap- 
plied to  a  public  utility  from  the  start  would  be  suited  to 
its  purpose  and  equitable  both  to  the  public  and  to  the 
company.  It  needs  no  extended  argument  to  demonstrate 
that  if  the  moneys  paid  into  the  depreciation  reserve 
are  assumed  to  accumulate  at  compound  interest  for  the 
sole  benefit  of  the  depreciation  reserve,  they  do  not  con- 
stitute a  return  to  the  owner  of  any  part  of  his  original 
investment.  Unless,  therefore,  he  is  allowed  to  earn  a 
return  on  cost-now,  a  part  of  his  actual  investment  is 
confiscated. 

Under  the  conditions  assumed  in  Table  III  the  sinking- 
fund  method  with  no  deduction  for  accrued  depreciation 
shows  a  uniform  combined  annual  charge  for  interest  and 
depreciation  of  7.68%.  This  method  appears  to  conform, 
exactly  to  our  uniform-annual-investment-charge  stand- 
ard. There  are,  however,  serious  objections  to  the  sink- 
ing-fund method  of  allowing  for  depreciation.  It  is  as- 
sumed that  a  fund  is  set  aside  and  made  to  accumulate 
at  a  prescribed  rate  of  interest.  Presumably  it  is  to  be 
invested  in  outside  securities  and  kept  as  an  entirely  dis- 
tinct fund.  The  assumption  of  a  separate  fund  greatly 
complicates  the  accounts.  It  is  usually  merely  an  as- 
sumption both  as  to  its  existence  and  as  to  the  rate  at 
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which  it  accumulates.  Business  practice  recognizes  that 
ordinarily  the  most  natural,  the  most  secure  and  the 
most  profitable  use  that  can  be  made  of  a  depreciation 
reserve  is  to  retain  it  in  the  business  to  meet  the  addi- 
tional capital  requirements  for  plant  and  working  capi- 
tal. Fundamentally  the  depreciation  reserve  is  a  part 
of  the  entire  capital  needed  to  carry  on  the  enterprise. 
There  is  no  reason  why  a  part  of  the  total  capital  should 
be  set  apart  and  assumed  to  accumulate  at  a  rate  different 
from  that  earned  on  the  entire  investment.  The  entire 
enterprise  is  a  unit  and  the  profits,  whatever  they  may 
be,  are  the  earnings  of  the  entire  investment.  One  part 
of  the  investment  should  not  be  assumed  to  earn  at  an 
arbitrary  rate  and  the  rest  at  a  different  rate. 

The  investment  of  depreciation  reserves  as  separate 
and  distinct  funds  is  liable  to  abuse  in  public-utility  en- 
terprises. Such  funds  may  be  invested  in  doubtful  securi- 
ties or  used  to  further  the  private  financial  schemes  of 
the  directors.  They  may  be  used  by  the  hold- 
ing company  to  invest  in  other  public-utility 
enterprises  and  may  be  made  to  earn  for  the 
holding  company  not  3%  or  47c  but  6%  or  8%.  If  the 
6%  or  8%  could  have  been  earned  by  reinvesting  in 
the  business  of  the  utility  for  which  the  reserve  was 
created,  the  consumers  of  that  utility  have  lost  heavily 
by  this  method  of  financing. 

The  depreciation  reserve  is  built  up  during  the  early 
years  of  the  enterprise.  It  is  during  such  earlier  years 
that  the  payments  into  the  depreciation  reserve  are  nor- 
mally greater  than  the  annual  expenditures  for  renewal. 
When  a  utility  has  settled  down  to  a  constant  average  of 
wear  and  age,  the  annual  allowance  for  depreciation  is, 
under  the  straight-line  method,  about  equal  to  the  an- 
nual expenditures  for  renewal,  and,  under  the  sinking- 
fund  method,  much  less  than  such  annual  expenditures. 
As  almost  every  utility  is  built  somewhat  on  the  piece- 
meal i)lan  and  as  it  particularly  is  true  that  there  are 
normally  a  considerable  number  of  additions  to  capital 
during  the  first  twenty  years  of  an  enterprise,  there 
would  seem  to  be  abundant  opportunity  for  the  invest- 
ment of  the  entire  depreciation  reserve  in  such  additions. 
It  is  al.so  to  be  noted  that  a  large  part  of  this  reserve 
may  be  invested  permanently  in  the  business.  When  a 
utility  has  settled  down  to  a  constant  average  of  wear 
and  age,  the  depreciation  reserve  remains  at  a  constant 
percentage  of  cost-new.  It  is  particularly  appropriate, 
therefore,  that  this  permanent  reserve  should  be  per- 
manently invested  in  the  business.  And  if  this  is  done 
why  should  it  be  assumed  to  be  earning  for  a  deprecia- 
tion fund  at  the  rate  of  4%  while  the  business  as  a 
whole  is  earning  6%? 

4.  Uniform  investment-charge  method — Accrued  de- 
preciation deducted  from  cost-new.  The  uniform  in- 
vestment-charge method  takes  account  of  the  fact  that 
ordinarily  the  safest  and  best  use  that  can  be  made  of  a 
depreciation  reserve  is  to  invest  it  in  the  business;  that 
the  reserve,  therefore,  becomes  an  integral  part  of  the 
entire  business  and  cannot  be  assumed  to  earn  at  a  differ- 
ent rate  from  that  of  the  business  as  a  whole;  that  the 
expenditures  for  renewals  in  the  earlier  years  are  much 
less  than  later  when  the  average  age  of  the  various  unite 
constituting  the  plant  is  at  a  maximum ;  that  the  depre- 
ciation reserve  is  for  the  most  part  accumulated  from 
the  excess  of  the  depreciation  allowance  over  the  actual 
renewals  during  the  earlier  years;  that   investment  of 


the  reserve  in  the  business  decreases  the  amount  of  capi- 
tal to  be  furnished  by  the  owners  and  correspondingly  de- 
creases the  percentage  return  as  based  on  cost-new. 

With  a  declining  percentage  return  as  based  on  cost- 
new  the  only  way  to  secure  a  uniform  combined  annual 
charge  for  interest  and  depreciation  is  to  so  adjust  the 

T.tBLE  HI.     SINKING-FUND  METHOD— NO  DEDUCTION  FROM 
COST-NEW 
Assumed  coDditions: 

1-3.     Same  as  in  Table  I. 

4.  Fair  rate  of  return  6^  on  cost-new. 

5.  .\nnual  allowance  for  ordinarj*  physical  depreciation  on  4%  sinking-fund 
basis,  3.358175%  on  depreciable  property  or  1.679087%  on  total  cost-new. 

Annual  de-  Accrued 
Annual  preciation  4%  inter-  depreciation 
return:  allowance;  est  on  de-  %    of 
6%    on  1.679087%  preciation  cost- 
Year        Cost-new      cost-new  on  coat-new  reserve  Amount         iww 
(1)               (2)                 (3)                 (4)  (5)  (6>  (7) 

1  $10,000             $600          $167.91  $0.00  $167.91  1.679 

2  20.000  1,200  335.82  6.72  510.45  2.J52 

3  30.000  1,800  503.73  20.42  1,034.60  3.449 

4  40,000  2,400  671.63  41.38  1,747.61  4.369 
fi  50,000  3,000  839.54  69.90  2,657.05  8.314 

6  60,000  3,600  1007.45  106.28  3,770.78  6.2SJ 

7  70,000  4,200  1175.36  150.83  .'i,096.97  7.281 

8  70,000  4,800  1343.27  203.88  6,644.12  8.305 

9  90,000  5,400  1511.18  265.76  8.421.06  9.357 

10  100,000  6,000  1679.09  336.84  10.436.99  10.437 

11  110.000  6,600  1847.00  417.48  12,701.47  11.547 

12  120,000  7,200  2014.90  508.06  15,224.43  12.687 

13  130.000  7,800  2182.81  608.98  18,016.22  13.859 

14  140.000  8.400  2350.72  720.65  21,087.59  15.063 

15  150,000  9,000  2518.63  843.50  24,449.72  16.300 

16  160.000  9,600  2686.54  977.99  28,114.25  17.671 

17  170,000  10,200  2854.45  1124.57  .•?2,093.27  18.878 

18  180.000  10,800  3022.36  1283.73  36,399.36  20.222 

19  190,000  11,400  3190.27  1455.97  41,045.60  21.603 

20  200,000  12,000  3358.18  1641.82  41,045  60  20.523 

21  200,000  12,000  3358.18  1641.82  41,045.60  20.523 

22  200,000  12,000  3358.18  1641.82  41,045.60  20.523 

23  200,000  12,000  3358   18  1641.82  41,045.60  20.523 

depreciation  allowance  that  the  increase  in  percentage 
charge  for  depreciation  based  on  cost-new  will  exactly 
offset  the  decline  in  the  percentage  return. 

Table  IV  shows  a  theoretical  application  of  the  uni- 
form-investment-charge method.  Under  the  assumed 
conditions  a  uniform  annual  charge  of  7.36%  on  cost-new 
is  adequate  for  interest  and  depreciation.     The  return 

TABLE  IV.     UNIFORM-INVEST.MENT-CHARGE  METHOD— ACCRUED 

DEPRECIATION  DEDUCTED  FROM  C03T-NEW 
Assumed  conditions; 

1-4.     Same  as  in  Table  I. 

5.  Annual  sinkinft-fund  contribution  compounded  at  6%  to  equftl  50% 
of  cost-new  in  20  years,  1.35923%   on  cost-new. 

6.  Depreciation  reserve  invested  in  business,  thus  reducintf  th«  Dec«aury 
contribution  from  the  sale  of  stock  and  bonds. 

Return  plus  Annual  Accrued 
annual  de-  return:  Annual  depreoifttlon 
preciation:  6%    on  depre- 
Cost-Iess-     7.35923%  coi^t-less-  elation  %    of 
Cost-        depreci-        on    cost-  depre-  (col.    4  cost- 
Year       new           ation              new  elation  less   5)  Amount        Dew 
(1)          (2)               (3)                 (4)                (5)             (6)  (7)  (8) 

1  $10,000     $10,000.00       $735  92  $600  00  $135  92  $135.92       l.SJW 

2  20,000  19,864.08  1,471.85  1191.84  280.01  415  93  2.080 

3  30.000  29,.S84.07  2,207.77  1775  04  432.73  848.66  2.829 

4  40.000  39,151.34  2,943.69  2349  08  594.61  1,443  27  3.808 

5  .S0,000  48,556.73  3,679.61  2913  40  766  21  2,209.48  4.41B 

6  60,000  57,790.52  4.415  54  3467  43  948   11  3,157.59  8.263 

7  70,000  66,842.41  5,151.46  4(U0  54  1140  92  4,298  51  6   141 

8  80,000  75,701.49  5,887  38  4542  09  1345  29  5,643  80  7  058 

9  90,000  84,356.20  6.623.31  .VMil  37  1561   94  7,205  74  8.006 

10  100,000  92,794.26  7,359  23  .5.W7  66  1791   .S7  8,997.31  8  997 

11  110,000  101,002.69  8.095   15  0060   16  2034  99  11,032  30  10  020 

12  120,000  108.967.70  8,831   07  6538.06  2293  02  13,325  32  II    10-'. 

13  130,000  116.674.68  9.507  00  7000  48  2.566  52  15.891   84  12  224 

14  140,000  124,108.10  10,.102  92  7440  49  28,W  43  18.748.27  13  39U' 

15  150,000  131,25173  11,038  84  7875   10  3163  74  21,912  01  14  60S 
10  I0O,O(X)  138.087  99  11.774   77  8285  28  3489  49  25,40150  15  876 

17  170,(XXI  144, .598  50  12,510  09  8075  91  3834   78  29,230  28  17    198 

18  180,0(H)  150,763  72  13,246  01  9045  N2  4200  79  33,437  07  18  876 

19  190,000  150„562  93  13,982  54  9.393  7H  45SX  70  3S.025  83  20  014 

20  2(K>,0<X)  161,974    17  14,71N  46  971K  45  .'.(HIO  01  ,38,025  88  19  018 

21  2(H).(XK)  161.074   ,34  14.718  40  9718  46  ,'i(KK)  ()0  ,38,025  66  IB  018 

22  200,000  161,974.34  14.718  46  9718  40  8000  00  38,028.60  19  013 

23  200,000  161,97134  14,718.46  9718.46  6000.00  38,026  06  10  011 

is  6%  on  cost-Icss-doprcciation  as  cost-lcss-depreriation 
is  the  amount  tliat  under  the  assumed  conditions  has 
been  secured  from  the  issue  of  stock  and  bonds.  Tho 
annual  allowance  for  dejjrecialion  is  the  difference  be- 
tween this  uniform  annual  charge  of  7.36%  and  thi: 
amount  required  to  pay  6%.  interest  on  cost-less-dcprc- 
ciation.    The  depreciation  allowance  increases  in  amount 
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and  in  per  cent,  of  cost-new  eacli  year  until  in  the  twen- 
tieth yfiir  when  the  phint  has  settled  down  to  a  uniform 
airrued  depreciation  of  1!)%  and  to  a  uniform  require- 
ment for  renewals  of  $5000,  or  21^%  on  new-cost, 
the  dejireciation  allowance  exactly  meets  this  re<|uire- 
Micnl. 

In  order  to  determine  the  percentage  on  cost-new  that 
will  provide  a  uniform  annual  charge  for  return  plus 
depreciation,  add  to  the  fair  rate  of  return  the  per  cent, 
on  cost-new  that  set  aside  annually  and  compounded 
at  the  same  rate  of  interest  as  the  fair  rate  of  return, 
will  within  the  equated  life  of  the  dejireciahle  projierty 
exactly  equal  the  cost-new  of  such  depreciable  property. 
In  Table  IV  the  fair  rate  of  return  is  6%,  and  l.'3(j% 
on  cost-new  compounded  at  6%  will  in  20  years  exactly 
equal  $5,000.  The  de])reciable  property  amounts  to  50% 
of  the  cost-new,  so  that  $5000,  the  assumed  accumulation 
of  the  sinking-fund,  is  exactly  equal  to  the  depreciable 
part  of  the  initial  investment  of  $10,000. 

Conversely  to  find  the  accrued  depreciation  in  an  ex- 
isting plant  under  the  uniform-annual-investment-eharge 
method,  liud  the  amount  that  should  be  in  the  deprecia- 
tion reserve  assuming  that  the  annual  depreciation  al- 
lowance had  been  set  aside  from  the  initiation  of  the 
enter])ri.se  in  accordance  with  the  method  above  described. 

The  accompanying  diagram  is  a  graphical  comparison 
of  the  combined  percentage  for  interest  and  depreciation^ 
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accrued  dt-preciation  de- 
no  deduction  frnni  cost- 
no    deduction    from    cost- 


(1)  Straight-line  depreciation 
ducted    from    cost-new    (Table    1). 

<2)  Straight-line  depreciation 
new    (Table    II.    modified). 

(3)  Sinking-fund  depreciation 
new    (Table  III). 

(4)  Uniform  investment  charge  method:  accrued  deprecia- 
tion deducted  from  cost-new  (Table  IV). 

Diagram  of  Combined  Interest  and  Depreciation 
Percentage  under  Each  Method 

under  each  of  the  four  methods  of  depreciation  illus- 
trated in  Tables  I-IV.  The  straight-line  method  with  a 
deduction  of  accrued  depreciation  starts  with  the  highest 
percentage  but  has  the  low,est  permanent  combined  per- 
centage. Straight-line  depreciation  with  no  deduction 
for  accrued  depreciation  starts  with  the  lowest  percentage 
but  has  the  highest  permanent  percentage.  The  sinking- 
fund  method  with  no  deduction  for  accrued  deprecia- 
tion has  a  uniform  continuous  percentage  which  is  about 
midway  between  the  permanent  percentages  under  the 
two  straight-line  metliods.  The  uniform-investment- 
charge  method  has  a  uniform  percentage  somewhat  lower 
than  the  sinking-fund  method.  It  would  be  identical 
with  that  of  the  sinking-fund  method  if  the  sinking- 
fund  were  assumed  to  accumulate  at  the  same  interest 
rate  as  the  rate  of  return,  which  in  this  case  is  6%.  The 
uniform-investment-charge  method,  however,  has  mani- 
fest advantages  from  an  accounting  and  practical  business 
standpoint. 


Ai'I'I.ICATION    to    HERETOFOnE    UNnEOULATED    UTILITY 

Assuming  the  adojjtion  of  the  uniform-annual-invest- 
ment-charge method,  the  straight-line  mctiiod  or  the 
sinking-fund  method  as  the  jirojier  method  for  the  treat- 
ment of  depreciation  as  regards  a  new  enterprise  or  as 
regards  the  future  of  an  existing  enterprise,  is  it  neces- 
sary to  qualify  such  method  as  regards  assumptions  as 
to  the  ])ast  of  a  company  that  has  heretofore  not  been 
subject  to  regulation?  Can  we  assume  that  the  theory 
that  we  ai)ply  to  the  future  has  been  in  operation  since 
the  initiation  of  the  enterprise?  If  we  determine  that 
the  sinking-fund  method  is  upon  the  whole  most  just 
and  practicable,  can  we  assume  that  a  fund  has  been 
accumulating  on  this  basis  and  is  now  earning  interest 
and  that  the  amount  of  such  interest  may  be  deducted 
from  the  annual  allowance  that  would  otlierwise  be  re- 
quired to  meet  current  renewals?  Or  if  we  adopt  the 
unii'orm-annual-in vestment-charge  method,  can  we  as- 
sume that  the  depreciation  reserve  is  equal  to  the  amount 
that  it  should  have  reached  had  this  method  been  ap- 
plied from  the  initiation  of  the  enterprise  and  that  there- 
fore, it  is  just  to  deduct  this  amount  from  cost-new  to 
determine  fair  value  for  rate  purposes?  It  seems  that 
both  these  questions  must  be  answered  in  the  affirma- 
tive. There  is  no  question  that  depreciation  is  an  op- 
erating expense.  There  is  no  question  but  that  it  is  an 
expense  that  must  by  some  method  be  apportioned  over 
the  entire  life  of  the  depreciable  proi)erty.  There  is  no 
way  that  this  can  be  done  except  by  apportioning  a  fair 
share  of  the  burden  to  the  operating  expenses  of  each 
year  since  the  initiation  of  the  enterprise.  To  be  sure 
there  may  be  cases  where  the  past  profits  of  an  enter- 
prise have  been  insufficient  to  pay  a  fair  rate  of  return 
and  at  the  same  time  set  aside  a  proper  depreciation  re- 
serve. The  situation  may  demand  that  in  prescribing 
regulations  for  the  future  the  company  be  allowed  to  re- 
imburse out  of  the  earnings  the  amounts  by  which 
past  earnings  have  failed  to  provide  an  amount  ade- 
quate to  pay  operating  expenses  including  deprecia- 
tion and  a  fair  return  on  the  investment.  It  is  important 
(0  note  that  this  shortage  is  pro])erly  treated  as  a  deficit 
to  be  reimbursed  and  not  as  additional  outlay  to  be  capita- 
lized. 


Municlpnl  Onner.shlp  of  all  local  public  utilities  and  of  a 
short  railway  line  as  well  is  the  proud  boast  of  Guelph.  Ont. 
Guelph  is  a  city  of  15.148  population  (in  1911).  located  48 
miles  west  of  Toronto.  The  city  claims  to  be  the  first  Can- 
adian municipality  to  own  and  operate  successfully  all  of  its 
public  utilities.  These  are  managed  by  commissions.  .\ 
small  water-works  plant  was  established  in  1S7S.  and  has 
since  been  extended.  Some  years  ago  the  city  bought  an 
electric  street  railway  system,  built  by  an  individual  who  had 
not  been  able  to  make  it  pay.  The  city  paid  $78,000  for  the 
system,  including  the  franchise,  and  has  since  extended  it. 
so  that  at  present,  with  equipment,  it  represents  $135,000. 
It  is  stated  that  the  street  railway  has  paid  since  the  city 
took  it  over.  The  fare  with  transfers  is  3c.  The  gas  and 
electric-light  works  were  bought  by  the  city  a  few  years  ago 
at  a  cost  of  $155,000,  and  have  been  extended  since  then. 
Gas  is  sold  to  large  consumers  at  80c.  per  cu.ft..  to  consumers 
of  medium  amounts  at  S5c..  and  to  small  consumers  at  90c. 
In  1907  the  city  secured  hydro-electric  power  from  Niagara 
Falls.  It  sells  electric-light  and  current  at  the  rate  of  fie. 
per  1000  watts.  The  city  owns  the  Guelph  Junction  Ry.,  15 
miles  in  length,  and  leases  it  to  the  Canadian  Pacific  on  a 
percentage  basis.  The  city  has  sewerage  systems,  a  system 
of  garbage  disposal,  eight  parks  spreading  over  100  acres  in 
area,  and  three  river-rowing  courses.  In  order  to  make  its 
advantages  known,  the  city  has  an  industrial  department. 
R.  McDonald  is  Industrial  Commissioner,  and  to  him  we  .ire 
indebted  for  the  information  given  in  the  foregoing  sentences. 
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A  Test   of   Red-Lead    Priming   Paints 

By  Cloyd  M.  Chapmax* 

The  use  of  red  lead  as  a  priming  coat  for  structural 
steel  has  been  common  for  a  great  many  years.  The  pop- 
ularity of  this  pigment  for  use  in  paint  and  particularly 
as  a  priming  or  shop  coat  seems  amply  justified  by  the 
good  record  it  has  usually  made  for  itself. 

Fillers  i.\'  Ked-Lead  Paixts 

For  many  years  it  was  the  almost  universal  custom, 
when  red  lead  was  used,  to  mix  the  dry  powdered  pig- 
ment with  the  vehicle  on  the  job  as  wanted,  for  the 
very  good  reason  that  if  the  lead  and  oil  were  mixed  in 
advance  and  allowed  to  stand  the  lead  would  rapidly  set- 
tle and  gradually  harden  in  tiie  bottom  of  the  package. 
The  settling  and  hardening  process  continued  to  a  point 
where  it  was  very  difficult  or  quite  impossible  to  mix 
the  paint  again  for  use.  This  troublesome  characteristic 
of  the  pigment  makes  it  practically  a  necessity,  where 
straight  red  lead  and  oil  are  to  be  used,  that  the  mixing 
be  done  at  or  near  the  point  of  application  and  not  long 
before  the  paint  is  to  be  used. 

This  made  it  almost  impossible  for  the  makers  of 
l^ady-mixed  paints  to  furnish  a  red-lead  product  whidi 
would  pass  the  specifications  of  a  "pure  red-lead  and 
oil  paint."  The  result  has  been  that  ready-mixed  prod- 
ucts have  for  many  years  been  on  the  market  which  con- 
tain in  addition  to  the  red  lead  a  "filler"  or  "suspender" 
Buch  as  china  clay,  silica,  chalk,  or  asbestine,  as  a  means 
of  retarding  or  preventing  the  .settlement  and  hardening; 
of  the  lead.  The  addition  of  these  fillers  or  suspenders 
has  accomplished  the  desired  result  as  regards  the  set- 
tling and  hardening,  and  has  ahso  materially  reduced  tlie 
cost  of  manufacture  of  ready-mixed  red-lead  paints. 

Effect  of  Fillki!.s 

As  far  as  the  effect  that  these  added  materials  have 
u])on  tile  wearing  and  protective  qualities  of  the  paint 
is  concerned,  there  seems  to  be  an  honest  difference  of 
opinion  even  among  those  well  qualified  to  judge.  There 
is  no  doubt  that  pure  red  lead  and  oil  make  a  good  pro- 
tective priming  coat  for  structural  steel.  There  is  equally 
no  douljt  tliat  china  clay,  silica,  chalk,  and  asljestiiie, 
with  oil,  make  much  poorer  coatings  for  the  same  pur- 
pose. It  is  claimed,  however,  by  the  advocates  of  ready- 
mixed  red-lead  paints,  that  the  addition  to  red  lead  of  a 
sufficient  quantity  of  one  or  more  of  these  fillers  or 
suspenders  does  not  reduce  the  protective  or  wearing 
qualities  of  the  paint. 

Tests  of  Paixts  with  Filleks 

In  order  to  gather  further  information  on  this  question 
for  guidance  in  specifying  the  jiaint  to  be  used  on  the 
steel  going  into  the  various  construction  work  in 
their  charge,  Westinghouse,  Church,  Kerr  &  Co.  have 
made  an  extended  series  of  test-s  of  both  ready-mixed  and 
straight  red-lead  paints.  These  tests  were  made  in  con- 
nection with  and  as  a  part  of  the  very  extensive  line  of 
paint  tests  made  by  this  company,  ami  described  in  de- 
tail ill  the  proceedings  of  the  .\merican  Society  for  Test- 
ing Materials  for  101  Of  and  1!M1. 

•EndlncfT  In  chnrRc.  WcBtlnifhouHi-.  Churrh.  Kc-rr  &  Co.,  37 
Wnll    St..   Npw  York   rily. 

fEnKlnK'-rliiK  Ni-wii."   Auk.    IK.    19in,    p     17S. 


The  method  of  testing,  briefly  otttlined,  was  as  fol- 
lows : 

Samples  of  the  ready-mixed  red-lead  paints  were  se- 
cured from  paint  manufacturers,  and  samples  of  dry 
red  lead  from  pigment  manufacturers.  Plates  of  mild 
steel  of  uniform  size  and  sjiape  were  pickled  in  sulphuric 
acid  to  remove  the  mill  scale,  cleaned  and  numbered.  In 
the  case  of  the  ready-mixed  paints  they  were  applied  to 
the  plates  as  received,  after  thorough  mixing.  In  the 
case  of  the  dry  pigments  they  were  mixed  with  pure  raw 
linseed  oil  shortly  before  applying. 

As  red  lead  is  considered  most  effective  when  used  as 
a  priming  coat  only,  or  with  an  outer  or  finishing  coat 
of  some  other  paint  over  it,  these  tests  were  made  with 
the  red-lead  paint  applied  directly  to  the  metal  and 
with  a  second  coat  of  another  kind  of  paint  ap))lied  over 
it.  Inasmuch  as  the  durability  and  protective  qualities 
of  the  two-paint  combinations  might  be  more  or  less 
affected  by  the  second  coat  it  was  thought  inadvisable 
to  select  any  one  class  of  paint  for  this  use.  Instead 
of  using  one  paint  for  .second  coat,  four  varieties  were  ap- 
plied over  each  red-lead  primer.  The  four  second  coal- 
ers chosen  were:  Iron  oxide,  artificial  graphite,  carbo;i, 


Fig.  1.  Exposuue-Test  Kack  ox  Hooi'  ok  MAiiniMi: 
Bldg.,  Xew  YoiiK  City 

and  a  tar  )iro(luct.  Thcsi_'  paints,  with  the  exception  of 
the  tar  paint,  were  prepared  in  the  lalioratory  by  grind- 
ing the.  dry  pigments  in  pure  raw  linseed  oil  to  a  stiff 
paste  and  thinning  as  used  with  raw  linseed  oil  to  which 
has  been  added  alwut  6%  of  turpentine  linoleate  dryer. 
In  the  ca.se  of  the  carbon  paint  a  somewhat  higher  jjer- 
ceiitage  of  dryer  was  used. 

The  pigments  used  for  st'coiid-coat  paints  were  all  of 
well  known  standard  brands.  Tiiey  were  mixed  with  the 
oil  in  such  projjortions  as  to  give  a  ])aiiit  of  full,  even, 
smooth-flowing  consistency  with  good  body.  The  tar 
])roduct  was  a  medium-priced  black  ])aiiit  of  fair  quality. 
When  tested  alone,  i.e.,  without  a  red-lead  or  other 
jirimer,  it  showed  very  fair  protective  qualities  for  this 
cla.ss  of  paint. 

Six  steel  ])!ates  were  u.sed  for  eacli  red-lciiij  |iiiiiil 
tested  :  One  of  these  jilates  was  given  only  one  <'oat  of 
the  red-lead  i)aiiit ;  a  second  ])late  was  given  two  coats; 
the  remaining  four  plates  were  each  given  a  first  or 
priming  coat  of  the  red-lead  |)aint  and  a  second  coat  of 
OIK!  of  the  four  kinds  of  jiaint  mentioned  aiiove. 

Suflicient  time  was  allowed  between  eoat.'<  for  tliorough 
drying,  flreat  care  was  taken  to  insure  uniform  l)rush- 
ing  and  even  thickness  of  coats  on  the  jtlates.  All  paint- 
ing was  done  by  one  person  ex])erienced  in  this  line  of 
work. 

After  the  second  coats  hail  thoroughly  <1riiil  the  jtl'ites 
were  exposed  io  (he  wciilhiT  on  the  roof  of  tiie  Maritime 
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Typical.  Set  of  Plates 


Fig.  3.  Typical  Set  of  Platks  with  PnuiER  Alone  and  with  Pi!ijier  Covehed  by  Second  Coat 


Building  on  the  southern  extremity  of  Manhattan.     Fig. 

I  shows  the  method  of  exposing  the  test  plates.  Exami- 
nations of  the  plates  were  made  at  regular  intervals  of 
three  months,  and  a  record  made  of  the  condition  of 
each  plate  at  each  inspection.  Fig.  3  shows  a  set  of  six 
plates  which  are  fairly  representative  of  the  present  con- 
dition of  the  test  plates. 

Some  53  red-lead  paints  were  tested,  making  a  total  of 
318  plates.  Of  these  53  paints,  42  were  ready-mixed 
samples   submitted   by  the   makers,   and   the   remaining 

II  were  mixed  from  the  dry  pigment  in  the  laboratory. 
There  were  also  tested  8  samples  of  litharge  paints  for 
comparison  with  the  red  leads. 

Another  feature  which  also  received  attention  was  the 
relative  effect  of  asbestine  and  china  clay,  when  mixed 
with  red  lead  to  keep  it  in  suspension,  upon  the  protec- 
tive value  of  the  lead.  The  asbestine  and  china  clay  were 
added  to  the  red-lead  paints  in  two  ways:  As  a  dry 
powder  added  to  the  dry  red  load  and  then  mixed  with 
Ihe  oil,  and  as  a  pulp  or  paste  added  to  the  red-lead  paint 
after  they  had  first  been  ground  in  oil  and  stood  as  a 
paste  a  considerable  length  of  time.  They  were  added 
in  two  proportions:  31/2  parts  by  weight  of  red  lead  to 
one  part  by  weight  of  the  suspender  (which  is  about  equal 
parts  by  volume),  and  one  part  of  red  lead  to  one  part 
of  the  suspender  by  weight. 

Tests  were  also  made  of  the  four  second-coat  paints 
by  themselves,  i.e.,  without  a  red-lead  coat  under  them. 
The  ratings  of  these  four  paints  at  the  end  of  one  year 
and  of  21  months,  for  both  one-coat  and  two-coat  sam- 
jiles,  are  given  in  Table  I.  These  plates  have  now  been 
exposed  for  about  24  months,  having  been  placed  in  their 
present  position  in  April,  1011. 

Eesclts  of  the  Tests 

The  results  so  far  are  very  instructive,  and  would  be 
much  more  so  if  complete  analyses  of  all  the  ready-mixed 
[taints  could  be  included  in  this  report. 

Table  3  gives  the  averages  of  the  results  obtained  with 
the  various  kinds  of  paints.    The  first  group  includes  the 


entire  number  of  red-lead  paints  tested,  namely  53,  and 
includes  both  the  ready-mixed  samples  and  also  those 
mixed  in  the  laboratory ;  the  ratings  given  are  the  aver- 
ages of  all  the  tests.  The  second  group  is  composed  of 
the  43  ready-mixed  paints  (all  of  which  are  included  in 
the  first  group).  In  the  third  group  are  the  5  straight 
red-lead  paints  mixed  from  the  dry  pigments  in  the  labor- 
atory. The  fourth  group  includes  the  6  red-lead  paint* 
mixed  in  the  laboratory,  to  which  either  china  clay  or 
asbestine  had  been  added.     The  next  grou]!,  the  fifth,  is 

table  \.    ratings  of  .second-coat  paints  by  themselves 
(without  pri.ming  coat) 

Ratings 
1  roat  2  coats 

Kind  of  paint                                     1  yr.            21  mo.  1  yr.  21  mo. 

Tar  product ""                  '■''■■<  80  65 

Iron  oxide f*"                 70  90  80 

Graphite "                   0  75  70 

Carbon 0                   0  80  70 


TABLE  II.     RESILTS  OF  EXPOSURE  TESTS  OF  PRIMERS 

Ratings 


1st  coat                     2d  coat 
33  RED  LE.\D  Paints  Same  as  first.... 
both  read.y-mixed  and  Tar  product. . . 
mixed    from    dry    pig-  Iron  oxide.  ..  . 
ments.  Graphite 

Carbon 

42  RED  LEAD  ready-  Same  as  first.  . 
mixed  paints.  Tar  product.. . 

Iron  oxide.  .  .  . 

Graphite 

Carbon 

5  RED  LEAD  Paints  Same  as  first., 
mixed  from  dry  pig-  Tar  product. . . 
ments.  Iron  oxide 

Graphite 

Carbon 

G  RED  LEAD  Paints,  Same  as  first.  . 
mixed  from  dry  pie-  Tar  product.. . 
monts     with     .\SBES-  Iron  oxide,  ..  . 

TINE      or     CHINA     Graphite 

CL.\Y  suspenders.  Carbon 

5  LITHARGE  paints  Same  as  first., 
mixed  from  dry  pig-  Tar  product. . . 
ments.    both    straight  Iron  oxide .... 

litharge  and  combined  Graphite 

with  suspenders.  Carbon 

2  straight  LITHARGE  Same  as  first. . 
paints  mixed  from  dry  Tar  product. . . 
pigments.  Iron  oxide .... 

Graphite 

Carbon 

6  LITHARGE  paints  Same  as  first., 
mixed    from    ir\'    pie-  Tar  product.. . 

ments     with     ASBES-  Iron  oxide 

tint;    or   CHINA         Graphite 

CL.^Y  suspenders.  Carbon 


1   coat    2  coats 


70. 3 
90.7 

83.7 
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composed  of  8  litharge  paints,  two  of  which  are  straight 
litharge,  and  the  other  6  contain  a  suspender  in  the 
form  of  china  day  or  asbestine.  The  sixth  group  con- 
tains the  two  straight  litharge  paints.  The  seventh  and 
last  group  is  made  up  of  the  6  litharge  paints  which  had 
had  a  suspender  added. 

All  the  figures  given  are  averages  of  all  the  paints 
in  the  group  and  represent  the  relative  protection  af- 
forded by  the  paints  on  an  arbitrary  scale,  100  being 
perfect. 

It  may  be  interesting  to  note  what  these  results  mean. 

First:  Xote  the  ratings  of  eacli  of  the  first  four 
groups,  which  are  all  red  lead.s,  after  one  year  exposure 
with  one  coat  only.  The  average  of  all  tests  was  47.1,  the 
ready-mixed  group  averaged  15,  the  straight  red  leads 
(third  group)  averaged  51,  and  the  group  of  pure  rel 
leads  with  suspenders  added  averaged  61,  or  10%  better 
than  the  straight  red  leads  without  suspenders. 


paint  as  the  first  coat.  It  will  be  found  that  what  has 
been  pointed  out  above  in  connection  with  one-coat  re- 
sults applies  also  to  the  two-coat  averages,  namely,  (a) 
the  straight  red  leads  (third  group)  are  better  than  the 
average  ready-mixed,  (b)  the  fourth  group  or  pure  red 
leads  with  a  suspender  added  are  better  than  either,  and 
(c)  the  litharge  groups  show  higher  averages  than  the 
red  leads. 

The  general  result  of  this  series  of  tests  indicates  that 
I  he  addition  of  sufficient  filler  or  suspender  to  prevent 
the  settlement  and  hardening  of  red  lead  in  the  package 
is  not  detrimental  to  red-lead  paint  as  a  protector  of 
steel  exposed  to  the  weather. 

Comparison  of   Secoxd-C'oat   Paixts 

It  is  also  interesting  to  compare  the  results  obtained 
with  the  four  kinds  of  second-coat  paints  over  the  various 
priming   coats.      The   one   thing   that    stands   out    mo.st 


2  Coats 
tNG.NtWS        Red  Lead 


I  i-' Coot  H^d  Lead 
Z'^ Coat  Tar  Po.nt 


I^CcatRedLead         I  i!- Coat  Red Uad 
Z^Ccatlmr,  Ox,de  Z^  Coat  Graph, te 


lit  Coat  ,9ed Lead 

Z^  Coat  Carbon  ' 


Fio.  ;j.  Tvi'RAL  Si'h:ci.Mi;.vs  (Xot  tkom  Samk  Skt).  Snowixc;  Maxxkh  of  FAiLria-:  of  thk  Paixts  Testko 


Second:  Xote  that  for  one-coat  specimens  ex])osed  21 
months  the  straiglit  red  leads  of  the  third  grou])  liave 
fallen  off  much  more  rapidly  than  the  ready-mixed  paints 
of  the  second  group,  having  dropped  from  51  to  '^1  while 
the  ready-mixed  fell  from  15  to  38.6. 

Third:  Tlie  pure  red  leads  with  a  .suspender  added 
(fourth  group)  are  showing  up  to  much  better  advantage 
after  '<JI  montbs  than  they  did  at  tlie  end  of  the  year, 
being  11%  above  the  average  of  all  tests  (grou|)  one) 
and  ;n.5%  ahead  of  the  straight  red  leads  of  the  third 
group. 

Fourth:  Pass  now  to  the  last  three  groups,  which  are 
litharge,  and  compare  the  one-coat  average.s  for  1  year 
and  21  mon.,  with  those  of  the  red  leads  in  the  first 
four  groups.  In  all  cases  the  advantage  seems  to  be  on 
the  side  of  litharge.  The  addition  of  the  suspenders  does 
not  seem  to  in(Tea.se  the  durability  of-  the  paints  as  in 
the  case  of  red  lead. 

Fifth:  Examine  the  two-coat  average.»  at  1  vear  for 
those  specimens   which   have  a   second   roat   of  the  same 


|)n)niinenlly  and  consistently  is  the  su])eriority  of  the  tar 
paint  over  the  other  three.  In  every  case  tlie  tar  paint 
showed  up  superior  to  the  iron  oxide,  graphite  or  k-.w 
bon  groups. 

This  result  should  not  be  inter]>reted  to  mean  that  amj 
tar  paint  is  better  than  an  iron-oxide  )iaint  or  a  graphite 
or  carbon  paint.  As  a  matter  of  fact  the  general  run  of 
liydrocarbon  )>aints  offer  jioor  protection  to  steel  exposed 
to  the  weather.  Of  the  many  hundreds  of  samples  of 
paints  tested  by  Westinghouse,  Church,  Kerr  &  Co.,  no 
class  shows  much  poorer  results  than  the  hydrocarbons 
(tar  and  asphalt),  hut  there  are  a  few  ])aints  in  this 
class  which  stand  up  very  well  indeed,  thus  demonstrat- 
ing the  possibility  of  making  a  good  paint  from  these 
materials  even  though  the  very  great  majority  of  those 
on  the  market  are  very  poor. 

In  Fig.  3  are  shown  five  plates  selected  from  the  entire 
series  with  a  view  to  showing  the  typical  appearance  of 
the  failure  of  the  different  jiaints.  In  this  connection 
attention    may   be   called    to   the    tendency   of   graphitt 
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and  iiiilioii  (()  slurt  rusting  ut  the  edges  of  the  platew  and 
ovur  llii'  stiiiiijx'd  numbers,  wliile  red  lead  tends  to  Btart 
on  the  liody  ill'  tlie  plate  while  tiie  numbers  and  edges 
are  quite  free  I'rom  rust  spots. 

Results    of    Electric   Traction    on    the 

New   York  Central  Railroad    at 

New  York  City 

Reliability  of  eleetrie  traction  at  Grand  Central  Ter- 
minal was  discussed  by  E.  B.  Katte  before  the  New  York 
Railway  Club,  on  Mar.  20.  He  reported  that  the  Hud- 
son division  of  the  New  York  Central  was  now  operating 
56  electric  trains  a  day  equivalent  to  70(10  multiple-unit- 
car  miles,  and  that  the  Harlem  division  was  running  7<J 
trains  a  day  equivalent  to  7800  car  miles.  The  averag," 
number  of  trains  operated  in  and  out  of  (Jrand  Central 
Terminal  was  525  a  day  and  a  new  record  of  reliabdity 
had  been  made,  compared  with  ])revious  years.  The  elec- 
tric locomotives  had  operated  8G!»1  miles  and  the  mul- 
ti])le-unit  cars,  10,798  miles  for  each  minute  of  deten- 
tion due  to  electrical  causes.  The  locomotives  had  run 
10,277  miles  and  the  multiple-unit  cars  12,374  miles 
per  minute  of  detention  due  to  mechanical  causes.  De- 
tails of  these  data  are  given  in  the  table  reprinted  here- 
with. 

The  equipment  has  now  been  in  operation  for  more 
than  six  years.  During  1912  the  cost  for  maintenance 
of  locomotives,  including  shop  expenses,  painting,  etc., 
was  3.34c.  per  mile,  compared  with  3.2c.  in  1910  and 
3.08c.  in  1911.  Similar  maintenance  expenses  in  the 
multiple-unit  cars  were  1.08c.  per  car  mile  in  1912,  2.1c. 
in  1911,  and  1.9c.  in  1910. 


Hypochlorite    ^Vate^    OI.«lnfectlan    In    Flooded    DiHtrlctM    is 

being  recommended  by  officers  of  tile  U.  S.  PubUc  Health 
.Service  on  duty  at  Evansville,  Ind..  Cairo,  in.,  Louisville.  Ky., 
and  Memphis,  Tenn.,  under  directions  from  the  Service. 
Where  no  public  water-supplies  are  available,  it  is  to  be 
recommended  that  a  hypochlorite  solution  be  distributed  free 
to  homes  for  use  in  water  treatment.  "Public  Health  Re- 
ports" for  Apr.  18,  1913,  stated  that  "a  satisfactory  solution 
may  be  made  by  adding  1  teaspoonful  of  chlorinated  lime  to 
1  pint  of  water.  Of  this  solution  1  teaspoonful  may  be  added 
to  2  gal.  of  drinking  water,  which  should  then  be  allowed  to 
stand  for  at  least  one-half  hour  before  being  used."  The 
officers  named  have  also  been  instructed  to  recommend  dis- 
infection of  cesspools  and  privies  with  quicklime  or  chlor- 
inated lime,  and  also  to  give  instructions  designed  to  check 
outbreaks  of  various  communicable  diseases. 

The  Abatement  of  Smoke  in  Cincinnati,  Ohio,  is  being 
studied  by  a  commission  of  citizens  known  as  the  United 
Smoke  Committee.  A  recent  conference  was  held  by  a  sub- 
committee on  smoke  from  locomotives  and  engine  houses,  with 
representatives  of  the  railroads  entering  the  city.  From 
the  discussions  it  became  evident  that  the  kind  of  fuel 
which  must  necessarily  be  used  by  any  road  was  that  which 
could  be  most  cheaply  and  conveniently  obtained  in  the  ter- 
ritory covered  by  that  line.  Oil  fuel  was  not  easily  obtained 
and  there  was  no  surety  of  continuance  of  supply.  Coke  had 
been  tried,  but  proved  too  bulky.  The  use  of  steam  Jets  in 
the  firebox  over  the  fuel  bed  produced  marked  improvement 
in  the  emission  of  smoke,  and  nearl.v  all  the  roads  were  re- 
ported as  having  equipped  or  equipping  a  considerable  num- 
ber of  their  engines  with  this  device.  Careful  operation 
was  necessary,  however,  and  constant  inspection.  Mechanical 
stokers  were  discussed,  but  were  not  conceded  to  be  applicable 
for  yard  service,  on  account  of  the  cost  of  installation  and  the 
irregularity  of  operation.  The  responsibility  of  firemen  and 
engineers  in  reducing  smoke  was  brought  up.  Much  depended 
on  the  way  the  engineer  handled  his  engine  and  on  the  lazi- 
ness of  some  firemen  in  firing  large  amounts  at  one  time  in- 
stead of  distributing  smaller  amounts  over  a  longer  period. 
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Track  Elevation  at  Joliet,  111. 


SYSOPSIS — Track  cleralioii  for  the  eliiiiination  of 
street  crossings  at  grade  has  been  recently  carried  out 
at  Joliet,  III.,  at  a  cost  of  about  $2,000,000.  Four  rail- 
way companies  were  involved,  their  lines  intersecting  the 
city  in  both  directions,  and  intersecting  each  other  (with 
a  railway  crossing  at  grade)  in  the  heart  of  the  city,  so 
that  the  work-  and  its  execution  had  to  be  planned  as  a 
whole.  The  general  plan  of  the  work  and  the  detailed 
design  of  the  bridges  and  subways  at  street  crossings  arc 
of  interest  to  engineers  engaged  on  similar  work. 

The  railway  track  elevation  at  Joliet,  Til.,  which  has 
been  completed  recently,  presented  somewhat  e.xeeptional 
problems,  owing  to  the  fact  that  two  groups  of  railways 
crossed  the  city  in  opposite  directions  and  that  pas.sen- 
ger  station-s,  freight  yards  and  industrial  facilities  were 
involved.  All  the  tracks  were  at  the  .street  level  and 
there  was  a  grade  cro.ssing  of  the  two  groups  of  lines. 
The  tracks  and  facilities  were  close  to  the  business  dis- 
trict of  the  city,  so  that  the  trains  and  the  .switching 
service  caused  considerable  interference  with  street  traf- 
fic. The  removal  of  the  tracks  from  the  street  surface, 
and  the  rearrangement  of  the  track  layout  in  the  city, 
involved  difficult  and  interesting  work,  some  features  of 
which  are  described  below.  The  information  is  taken 
largely  from  a  paper  on  "The  Track  Elevation  of  the  Chi- 
cago &  Alton  H.K.  at  Joliet,  111.,"  read  before  the  Illi- 
nois Society  of  Engineers  and  Survej'ors  by  R.  A.  Cook, 
Assistant  Engineer  of  the  Chicago  &  Alton  R.R.,  who  was 
in  charge  of  the  work  for  that  railway,  and  to  whom  we 
are  indebted  for  drawings  of  the  structures. 

The  entire  cost  of  the  work  lias  been  ijorne'by  the  rail- 
ways, with  the  exception  of  i>roperty  damages,  whiiii  were; 
borne  by  the  city.  The  total  cost  to  the  railways  has 
been  about  .$2,1)00,000.  The  railway  traffic  at  Joliet  is 
very  heavy  for  a  city  of  its  size.  This  is  owing  to  its 
being  largely  a  manufacturing  and  industrial  center  and 
only  .'58  miles  from  Chicago,  to  which  it  is  connected  by 
three  railways.  The  population  of  Joliet  is  given  as 
nearly  ;55,()00  by  the  census  of  1910,  but  the  residcnt.s 
usually  give  a  higher  figure  owing  to  the  fact  that  there 
is  a  considerable  jjopulation  just  outside  the  city  limits. 

The  work  of  elevating  the  tracks  was  begun  in  IIJOS  a.s 
a  result  of  an  ordinance  which  was  passed  by  the  City 
Council  on  Jan.  22,  1!)0C,  and  was  accepted  by  the  rail- 
ways. The  railways  airectcd  were  the  Chicago  &  Alton, 
the  Atchi.son,  Topeka  &  Santa  Fe,  the  Chicago,  Rock 
Island  &  Pacific,  the  Michigan  Central,  and  the  Klirin, 
Joliet  &  Eastern.  This  last  named  road  has  nearly  all 
of  its  tracks  outside  of  the  track  elevation  territory,  anil 
therefore  it  decided  to  abandon  those  within  the  terri- 
tory rather  than  to  elevate  them. 

The  other  lines  may  be  divided  into  two  groups.  Tin; 
first  compriscH  the  Chicago  &  Alton  R.R.  and  the  .Atiht- 
•^oii,  Tojicka  &  Santa  Fc  IM{..  who.se  tracks  and  right- 
of-way  extend  through  the  city  in  a  north  and  south 
direction  and  adjacent  to  each  other,  being  located  two 
blocks  east  of  the  business  district.  The  second  grou|) 
comprises  the  Chicago,  Rock  Island  &  Pacific  IM?.  an<i 
the  Michigan  Central  R.H..  whose  tracks  and  right-of- 
way  extend  through  the  city  in  an  east  and  west  direc- 
tion, being  located  about  two  blocks  south  of  the  center 


of  the  business  district.  Prior  to  the  track-elevation 
period,  the  tracks  of  the  Michigan  Central  R.R.  did  not 
extend  west  of  the  Chicago  &  Alton  R.R.,  but  the  coni- 
jany  has  now  extended  its  Hue  west  to  the  city  limits 
and  beyond.  For  this  it  used  the  same  roadbed  with 
the  Rock  Island  tracks,  which  have  been  located  on  a  new 
right-of-way  two  blocks  south  of  the  old  location. 

The  work  of  the  Atchison,  Topeka  &  Santa  Fe  R.R.  was 
under  the  direction  of  C.  A.  Morse  (then  Chief  Engi- 
neer), with  G.  \V.  Vaughn  in  charge  as  Engineer  of 
Track  Elevation.  The  work  of  the  Chicago,  Rock  Island 
&  Pacific  R.R.  was  under  J.  B.  Berry,  Chief  Engineer, 
and  that  of  the  Michigan  Central  R.R.  under  G.  H. 
Webb,  Chief  Engineer ;  the  work  of  these  two  roads 
was  done  jointly  and  was  in  charge  of  G.  H.  Harris  and 
A.  T.  Hopkins  (at  different  times).  Assistant  Engineers 
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of  the  Mic'higan  Central  R.H.  and  representing  both 
roails.  The  work  of  the  Chicago  &  Alton  H.R.  has  been 
successfully  under  the  jurisdiction  of  the  former  Chief 
Engineer,  the  late  W.  I).  Taylor;  the  Assistant  Chid" 
Engineer,  E.  L.  Crugar.  and  the  pre.sent  Chief  Kngincer, 
11.  T.  Douglas,  Jr.  R.  .\.  Cook,  A.ssistant  iMigineer,  was 
in  rhiirgi'  I'f  the  work. 

'I'm;  ()Lii  ANii  Ni:«   Tisaik   Plans 

The  general  situation  of  the  old  and  new  lines  is  shown 
in  Fig.  I.  From  the  dotted  lines  re])resenting  the  old 
arrangement  it  will  be  seen  that  originally  there  wore 
two  adjacent  lines  running  north  and  south,  but  having 
a  "scissor.s"  crossing,  the  lines  being  parallel  (but  in 
reversed  position)  on  either  side  of  this  crossing.  A 
third  line  crossed  the  other  two  at  grade  and  ran  south- 
west across  the  city,  while  a  fourth  coming  in  from  the 
I'ast  extemled  only  as  far  as  the  north  and  south  lines. 
The  passenger  stations  were  widely  separated,  and  the 
entire  arrangemeiil  was  I'lisystematic  and   inconvenient. 
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'I'hc  ('iiiii|ili(  ait'il  f^'i'adc  crossinLC  n>(niircil  :ill  trains  on  (hr 
llirrc  roads  Id  come  to  a  I'lill  s(ii|)  wlicji  in  llic  busiest 
|(ii-ti(>ii  ol'  tlio  city,  and  freqiu'iitly  a  train  on  0110  road 
wiiuid  delay  trains  on  the  other  roads  until  it  had  ek^ai-eil 
tile  crossing.  Probably  the  busiest  street  involved  is 
■leirorson  St.,  and  this  was  crossed  by  all  throe  roads,  so 
that  the  chances  of  obstruetins  it  were  threefold. 

The  tracks  of  the  Alton  and  Santa  Fe  railways  crossed 
1-1  streets  at  grade,  the  dislaiiee  between  the  two  outside 
streets  being  IV2  mili'^'-  'I'hi'  track-elevation  ordinance, 
however,  provided  only  fm-  the  elimination  of  the  11 
south  crossings  (seven  streets  to  be  provided  with  suit- 
ways  and  four  to  be  closed),  ami  it  did  not  provide  for 
the  elimination  of  the  three  north  crossings.  The  dis- 
tance between  the  first  and  seventh  streets  to  be  pro- 
vided with  subways  is  %  mile.  The  length  of  the  Chi- 
cago &  Alton  R.R.  which  has  been  elevated,  including  ap- 
proaches, is  ]i/2  miles. 

Fnder  the  old  arrangement  of  trai'ks  at  grade,  the  Al- 
ton and  Santa  Fe  railways  each  had  independent  tracks, 
those  of  the  Santa  ¥e  being  west  of  the  Alton  tracks, 
north  of  the  Rock  Island  crossing,  and  on  the  east  side 
.^outh  of  the  crossing.  The  two  companies  now  have  a 
joint  four-track  line  from  Cass  to  Osgood  Sts.,  a  dis- 
tance of  3300  ft.,  but  each  has  its  own  double-track  line 
north  and  south  of  these  streets.  The  position  of  these 
separate  double-track  lines  has  not  been  changed  essen- 
tially from  the  old  alignments,  but  their  crossing  (north 
of  the  Rock  Island  grade  crossing)  has  been  improved. 
The  joint  tracks,  however,  do  not  coincide  with  either  of 
the  old  alignments,  being  situated  for  the  most  part  be- 
tween them.  The  length  of  the  Alton  main  tracks  which 
have  been  elevated,  including  those  on  approaches,  is 
1.84  miles,  and  of  the  Alton  and  Santa  Fe  joint  tracks 
2.42  miles. 

The  profile  of  the  elevated  tracks  between  the  outside 
subways  is  very  nearly  level,  and  the  amount  which  the 
tracks  have  been  raised  within  the  same  limits  varies 
between  9  ft.  and  I614  ft.  At  the  north  end  of  the  work 
there  is  an  ascending  grade  southward  of  0.78%  to  the 
level  of  the  new  elevated  line.  At  the  south  end,  how- 
ever, the  old  grade  is  ascending  southward,  so  that  the 
new  elevated  line  runs  into  it  on  an  ascending  grade  of 
0.1.3%. 

SuinvAYS 

In  addition  to  raising  the  tracks,  the  streets  were  also 
depressed,  the  amount  of  depression  varying  from  nothing 
at  Osgood  St.  to  0.6  ft.  at  Fifth  Ave.  (at  the  south  end 
of  the  work).  The  most  important  streets  (Cass  St.  and 
Jefferson  St.)  were  depressed  3.1:  and  2.8  ft.  res]iectively. 
The  rate  of  grade  of  the  street  approaches  is  in  all  ca.scs 
3.5%.  The  width  of  roadway  in  the  subways  is  36.  43 
or  50  ft.  All  the  streets  are  66  ft.  wide,  and  no  con- 
traction in  width  has  been  made  except  at  Washington 
St.,  where  a  small  subway  24  ft.  in  width  was  provided. 
The  overhead  clearance  in  all  subways  is  12  ft.,  except  at 
Cass  St.,  Jefferson  St.  and  Fifth  Ave.,  where  it  is  13.5 
ft.  on  account  of  the  electric  street-car  lines.  The  drain- 
age of  all  subways  is  taken  care  of  by  sewers  previously 
constructed,  except  that  a  new  sewer  had  to  be  built  for 
the  Cass  St.  and  Clinton  St.  subways.  In  all  the  sub- 
ways the  road\vays  are  paved  with  brick  on  a  concrete 
base,  and  the  sidewalks  are  of  concrete.  The  pavements, 
sidewalks,    catchbasins,    etc.,    are    constructed    according 


to  the  city's  s|ie(ilieations,  lh(!  work  being   UMiler  till'  di- 
rection of  11.  A.  Stevens,  then  City  Knginecr. 

I>iiii)(;i;s 

On  the  Cliieago  &  ,\lion  I'.R.,  tin-  bridges  over  the 
streets  are  of  three  types:  reinl'orced-concrcte  fleck 
liridges,  steel  deck  bridges,  and  steel  through  bridges. 
Deck  bridges  were  pnjvided  wherever  possible  in  order  to 
elimimite  girders  between  the  tracks.  The  bridge  at 
Washington  St.  is  <jf  reinforced-concrete,  with  a  clear 
span  slightly  under  2.-.  ft.  The  depth  of  the  slab  is  37 
.'n.  The  concrete  is  a  1:2:4  mixture,  reinforced  with 
1-in.  corrugated  bars. 

Deck  steel  bridges  were  provided  at  four  of  the  sub- 
ways. In  three  of  these,  rows  of  columns  were  permitted 
along  the  curb  lines  and  along  the  center  line  of  the 
street.  These  columns  support  cross-girdcr.s,  which  in 
turn  support  16-in.  I-beams  placed  longitudinally  with 
the  tracks.  The  length  of  the  roadway  sjian  of  these 
bridges  is  either  21  or  25  ft.  One  subway  bridge  (Fig. 
2)  is  similar  to  the  above  except  that  there  are  no  col- 
umns on  the  center  line  of  the  street,  and  consequently 
30-in.  plate  girders  were  u.sed  instead  of  I-beams  for  the 
roadway  span  of  36  ft.     The  two  remaining  bridges  are 
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of  through-girder  type,  with  transverse  12-in.  I-beams 
(Fig.  4).  The  roadway  span  of  one  is  36  ft.  and  of  the 
other  42  ft.  All  the  steel  bridges  have  a  4-in.  reinforced- 
concrete  floor,  over  which  a  li^-in.  layer  of  waterproof- 
ing is  placed.  This  waterproofing  consists  of  a  coat  of  as- 
phalt paint,  three  layers  of  burlap,  and  one  layer  of 
saturated  felt,  each  layer  being  thoroughly  mopped  with 
hot  asphalt  before  the  next  one  above  was  applied.  These 
fire  covered  with  an  asphalt  mastic  for  purposes  of  pro- 
tection. The  track  is  laid  over  this  floor,  with  6  to 
9  in.  of  stone  ballast  under  the  ties. 

Limestone  bedrock  is  found  at  depths  below  the  ground 
surface  varving  from  4  ft.  at  the  north  end  of  the  work 
to  about  11  ft.  at  O.sgood  St.  and  22  or  23  ft.  at  the 
south  end.  All  foundations  north  of  Osgood  St.  were 
carried  to  bedrock,  the  material  above  the  rock  being 
gravel,  clay  and  filling.  Sonth  of  Osgood  St.  the  masonry 
was  built  upon  coarse  gravel  and  boulders  which  over- 
lie the  rock.  All  abutments  and  retaining  walls  are  of 
1:3:6  concrete.  Either  crushed  limestone  or  crushed 
and  washed  gravel  was  used  in  the  concrete,  the  latter 
being  preferred.  The  aggregate  length  of  retaining  walls 
is  2200  ft.,  and  the  heights  vary  from  about  6  to  22 
ft.  All  are  built  upon  bedrock.  Both  retaining  walls 
and  abutments  are  of  gravity  section. 

As  to  the  use  of  gravel  for  concrete  on  this  work,  al- 
though Joliet  is  the  center  of  the  limestone  industry,  it 
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appears  that  the  former  c-ost  339?:  less  than  the  latter, 
while  it  was  easier  to  handle  and  therefore  preferred  by 
the  foremen.  The  gravel  also  was  harder  than  limestone. 
In  cinder  pits,  it  was  found  that  the  heat  affected  lime- 
stone concrete,  but  had  no  visible  effect  on  gravel  con- 
crete. 

Fig.  2  shows  the  deck  bridge  at  Osgood  St.,  and  Fig.  3 
ghows  its  floor  construction.  This  bridge  crosses  the 
street  at  an  angle  of  83°.  It  carries  si.x  tracks,  with 
switches  and  crossovers,  and  therefore  an  unobstructed 
deck  was  necessary.  There  are  two  rows  of  columns, 
forming  a  36-ft.  roadway  s])an  and  two  15-ft.  sidewalk 
spans.  The  columns  are  spaced  14  ft.  41^  in-  longitudi- 
nally, there  being  six  in  each  row  and  the  width  of  the 
bridge  being  about  75  ft.  Between  the  columns  are 
framed  two  lines  of  5-ft.  girders,  the  tops  of  which  carry 
the  3(»-in.  longitudinal  girders  of  the  roadway  sjjan  and 
the   18-iu.   longitudinal   I-beams  of  the  sidewalk  spans. 
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The  girders  and  beams  arc  spaced  uniformly  17;s\  in. 
under  the  tracks  and  341/4  in.  between  two  groups  of 
tracks. 

'  A  concrete-slab  floor  is  laid  upon  the  beams  and  gird- 
ers, and  has  a  curb  wall  at  each  side  to  retain  the  bal- 
last, there  being  a  15-in.  channel  as  a  facia  girder  under 
the  curb  wall.  Upon  the  concrete  is  the  waterproofing 
course,  and  the  ballast  over  this  Ijridge  is  6V2  to  71/2  'H- 
deep  under  the  ties. 

The  through  j)late-girder  bridge  at  4th  Ave.,  shown 
in  Fig.  4  carries  only  the  double-track  line  of  the  Chi- 
cago &  Alton  R.K.  It  has  l)ut  three  columns  in  each 
row,  and  these  are  directly  under  the  girders,  spaced 
13  ft.  apart.  The  floor  system  consists  of  12-in.  I-bcams 
16  in.  apart,  resting  on  the  bottom  chords  of  the  gird- 
ers. Upon  these  is  a  concrete  slab  reinforced  with  two 
layers  of  i^-in.  longitudinal  bars  6  in.  apart.  The  con- 
crete is  carried  up  against  the  girders  to  form  a  trough 
for  each  track,  and  is  covered  with  a  waterproofing 
course.  U|)on  this  is  the  ballast,  which  has  a  (lei)th  of 
9  in.  under  the  ties  at  one  end  of  the  bridge  and  5  in. 
at  the  other  end. 

On  the  work  of  the  A.,  T.  &  S.  F.  R.R.,  the  bridges 
are  of  steel,  with  balla.sted  floors.  The  deck  bridges  have 
transverse  |)late-girders  placed  on  the  tops  of  steel  col- 
umns at  the  curb.s  and  centers  of  streets,  and  the  gird- 
ers carry  15-in.  longitudinal  I-beanis  about  18  in.  apart. 
Upon  these  is  tlu;  floor  slab  of  rein  forced-concrete.  The 
through  bridges  have  plate-girders  with  transverse  15-in. 
I-beams  carrying  a  concrete  floor  slab. 

On  the  new  east  and  west  elevated  line  (tlie  relocated 
line  of  the  Rock  Island  and  Michigan  Central  Rys.), 
most  of  the  subways  have  longitudinal  girders  with  trans- 
verse I-beams  carried  either  by  the  bottom  flanges  of  the 
girders  or  framed  against  the  girder  webs  with  vertical 
angle-braiket  connections.  In  the  former  case,  a  steel 
plate  deck  10  ft.  wide  is  riveted  to  the  too  of  fin.  T-lieains, 


and  a  reinforced-concrete  curb  or  guard  is  built  at  each 
side  of  the  deck,  having  its  top  sloped  up  to  the  flange 
angles  of  the  girders  and  covered  with  a  waterproofing 
course.  The  concrete  is  anchored  to  the  girders  by  bolts 
through  the  webs  of  the  outside  girders  and  by  short  rods 
through  those  of  the  intermediate  girders  (between  the 
tracks).  On  this  steel  deck  is  laid  about  6  in.  of  stone 
l>allast  under  the  ties.  In  the  latter  case  (with  the  half- 
through  spans)  the  I-beams  carry  a  reinforced-concrete 
floor  slab  covered  with  waterproofing,  the  concrete  being 
carried  up  over  the  tops  of  the  girders.  Stone  ballast 
is  laid  in  the  trough  thus  formed. 

A  connecting  track  on  a  15°  curve,  opposite  the  new 
union  station,  provides  an  interchange  connection  be- 
tween the  two  sets  of  elevated  tracks.  This  is  carried 
across  the  intersection  of  Wa.<hington  and  York  Sts.  by 
a  viaduct  having  eight  spans  of  reinforced-concrete  slabs, 
and  three  plate-girder  spans  at  the  north  end  where  the 
angle  of  skew  was  too  great  to  permit  the  use  of  concrete. 
The  concrete  slabs  arc  about  2414  ft.  long,  13i/^  ft.  wide 
and  4  in.  thick,  the  thickness  being  increased  to  61  in. 
tit  the  sides  so  as  to  form  curb  walls  to  retain  the  ballast. 
On  one  side,  the  top  of  the  curb  wall  is  extended  to  form 
a  41^-ft.  cantilever  sidewalk  (5  in.  thick),  with  brackets 
from  the  side  of  the  slab.     The  slabs   (which  were  cast 
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m  i)lace)  rest  on  reinforced-conc-rete  bents  composed  of 
four  columns  and  a  cross  girder,  the  columns  resting  on 
!>  continuous  footing  wall. 

Mkthoi)  of  Elkvatinc  thk  Tracks 

In  carrying  on  the  work  of  the  two  parallel  and  adja- 
cent lines  of  the  C.  &  A.  R.R.  and  the  A.,  T.  &  S.  F. 
K.R.,  each  road  had  its  own  independent  forces,  the 
former  road  undertaking  the  .south  half  of  the  work  and 
the  latter  taking  the  north  half.  Owing  to  there  having 
been  two  sets  of  tracks,  it  was  possible  to  do  nearly  all 
the  work  without  having  to  run  trains  over  it  at  the  same 
time.  This  was  a  great  advantage  both  from  the  oper- 
ating and  the  construction  standpoint.  .\ll  trains  were 
first  o|)erated  on  the  east  tracks  (comi)rising  the  Chi- 
cago &  .Mton  tracks  north  of  and  the  Santa  Fe  tracks 
south  of  the  Rock  Island  crossing)  while  the  west  ele- 
vated  tracks   were   being  constructed.     Traffic   was  then 
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changed  to  tliese  latter  tracks,  after  which  the  cast  sur- 
face tracks  were  taken  up  and  the  cast  elevated  tracks 
constructed. 

Traffic  was  first  run  over  tlic  Alton  iind  Santa  Fc  ele- 
vated tracks  in  July,  1!)10,  while  the  Ivock  Island  rail- 
way continued  to  operate  its  surface  tracks  \intil  Novcni- 
her,  l!tr.i.  This  condition  made  it  uet'cssary  for  the  Al- 
ton and  Santa  Fe  companies  to  construct  a  temporary 
hump  in  the  elevated  tracks  at  the  Rock  Island  crossing, 
of  suffiiient  height  to  carry  their  trains  over  those  of  the 
Rock  Island.  This  was  due  to  the  greater  cleanmce 
height  required  in  crossing  a  railway,  and  the  hump 
was  about  8  ft.  above  the  permanent  elevation  of  the 
elevated  tracks.  This  portion  of  the  work  was  built  on 
trestle. 

The  filling  material  used  by  the  Chicago  &  Alton  R.R. 
was  mainly  fine  sand  which  was  obtained  from  a  deposit 
on  the  line  of  the  road  about  20  miles  south  of  Joliet, 
at  Braidwood.  The  sand  was  loaded  with  a  steam  shovel 
and  unloaded  mainly  with  power-operated  unloader  plows. 
\'ery  nearly  all  the  filling  was  put  in  without  the  use 
of  trestles,  except  across  the  streets.  The  sand  was  cov- 
ered with  a  layer  of  dirt  or  cinders  to  prevent  the  wind 
from  blowing  it  onto  adjacent  property.  Concrete  was 
made  in  a  IV^-yd-  mixer.  To  supply  the  mixer  and  de- 
posit the  concrete,  small  steel  dump  cars  on  narrow-gage 
industrial  tracks  were  used  wherever  practicable  and  with 
.satisfactory  results.  The  materials  were  handled  directly 
from  cars  into  the  mixer.  All  work  of  every  description 
carried  on  by  the  Chicago  &  Alton  R.R.  (except  the  mov- 
ing of  large  buildings)  was  done  by  the  company's 
forces. 

Auxiliary  Works 

111  addition  to  the  track-elevation  work  proper,  there 
has  been  a  very  considerable  amount  of  other  work  oc- 
casioned by  it.  The  Chicago  &  Alton  R.R.  owns  a  large 
piece  of  land  between  the  old  Rock  Island  tracks  and 
Osgood  St.  On  this  were  situated  the  main  tracks,  the 
passenger  station,  freight  station  and  other  buildings; 
the  main  freight  yard,  team  tracks,  a  seven-stall  brick 
roundhouse  with  turntable,  cinder  pits,  etc.  There  also 
were  stock  pens  and  various  industries. 

The  transformation  of  this  piece  of  property  has  been 
most  complete.  The  industries  have  been  moved  to  new 
locations  by  the  Rock  Island  R.R.,  in  connection  with  ob- 
taining the  right-of-way  for  its  new  line.  The  passen- 
ger station  was  torn  down  and  the  freight  station  moved 
to  a  new  location.  The  roundhouse,  turntable,  cinder  pits 
and  the  main  yard  were  torn  down  or  taken  up,  and  were 
rebuilt  at  South  Joliet,  two  miles  south  of  the  city.  New 
industries  were  brought  in  and  an  entirely  different  ar- 
rangement of  tracks  has  been  made,  including  ample 
provision  for  team  tracks  and  driveways.  In  fact,  with 
the  exception  of  two  or  three  tracks,  every  structure  on 
the  Alton  company's  right-of-way  within  the  city  limits 
of  Joliet  has  been  taken  up  and  rebuilt  or  has  been 
moved. 

One  feature  of  the  work  which  has  not  yet  been  com- 
pleted is  an  interlocking  plant  which  will  govern  all  train 
movements  at  and  near  the  crossing  of  the  north  and 
south  with  the  east  and  west  lines.  There  will  be  four 
main  tracks  for  the  Alton  and  Santa  Fe  railways,  and 
four  for  the  Rock  Island  and  Michigan  Central  railways ; 
also  numerous  switches  and  crossovers,   and   a   transfer 


connection  between  the  two  lines.    The  total  train  move- 
ments will  be  about  200  per  day. 

U.s'iox  St.vtion 

A  noteworthy  feature  of  this  improvement  is  the  union 
passenger  station  which  has  been  constructed  by  the 
Alton,  Santa  Fe  and  I{ock  Island  railways  at  the  inter- 
.■■cction  of  the  north  and  soutii  with  the  east  and  west 
lines,  and  fronting  on  Jeircrson  and  Scott  Sts.  This 
was  opened  on  Nov.  1,  1!)12,  and  represents  an  expendi- 
ture (including  foundations)  of  about  $.'}()(),000.  It  is 
a  two-story  building.  The  ticket  office,  ticket  lobby,  and 
baggage  and  express  rooms  are  on  the  ground  floor.  The 
main  waiting  room,  women's  room,  and  toilet  rooms  are 
on  the  second  floor,  which  is  at  the  track  level.  The 
jilatforms  are  of  concrete  and  brick,  with  canopy  shel- 
ters, and  are  of  sufficient  length  to  accommodate  ten- 
car  trains.  The  track  i^pacing  at  the  platforms  is  28  ft. 
for  the  north  and  south  lines,  and  26  ft.  for  the  east  and 
west  lines.  There  is  a  subway  giving  an  entrance  under 
the  tracks  from  Michigan  St.  on  the  east  side,  and  pro- 
viding a  means  of  access  (without  crossing  tracks)  to 
the  island  jilatforms. 

The  building  is  faced  with  Bedford  stone  laid  in  ash- 
lar masonry  and  backed  with  brick.  The  foundations 
are  of  concrete  and  some  of  the  columns  and  the  roof 
trusses  are  of  steel.  The  roof  is  a  concrete  slab  covered 
with  slate.  Reinforced  concrete  has  been  used  very 
largely  throughout  the  building.  In  the  design,  the  ar- 
chitectural features  were  given  more  attention  than  has 
been  customary  for  railway  stations  in  cities  of  the  size 
of  Joliet.    The  architect  was  Jarvis  Hunt. 


The  City  Manager  Plan  has  been  adopted  by  Hickory. 
N.  C  as  a  part  of  a  new  charter.  It  seems  likely  that  an 
engineer  will  be  selected  and  it  is  possible  that  applicants 
for  the  position  will  be  invited  by  advertisement,  but  neither 
of  these  points  will  be  determined  until  after  the  election  of 
the  new  city  council,  on  Apr.  28.  The  population  of  Hickory 
was  3716  in  1910.  V\'e  are  indebted  to  H.  S.  Gilbertson.  as- 
sistant secretary  of  the  National  Short  Ballot  Organization, 
3S3  Fourth  Ave.,  New  York  City,  for  the  foregoing  informa- 
tion and  also  for  the  following  extracts  from  the  new 
charter    for    Hickory: 

Sec.  9.  He  [the  city  manager]  shall  have  power  to  revoke 
licenses   pending   the   action   of   the   City   Council. 

Sec.  10.  He  shall  have  authority  arid  charge  over  all  pub- 
lic works,  the  erection  of  buildings  for  the  city,  the  making 
and  construction  of  all  improvements,  paving,  curbing,  side- 
walks, streets,  bridges,  viaducts,  and  the  repair  thereof:  he 
shall  approve  all  estimates  of  the  cost  of  public  works,  and 
recommend  to  the  City  Council  the  acceptance  and  rejection 
of  the  work  done  or  improvements  made;  he  shall  have  con- 
trol, management  and  direction  of  all  public  grounds,  bridges, 
viaducts  and  public  buildings:  he  shall  have  control  of  the 
location  of  street-car  tracks,  telephone  and  telegraph  poles 
and  wires;  he  shall  have  charge  of  the  watersheds  from 
which  the  city  takes  its  supply  of  water,  pumping  stations, 
pipe  lines,  filtering  apparatus,  and  all  other  things  con- 
nected with  or  incident  to  the  proper  supply  of  water  for  tiie 
city:  and  shall  secure  all  rights  of  way  and  easements  con- 
nected with  the  water-works  or  sewerage  systems  or  the 
extension    of    the    streets,    etc. 

All  the  powers  enumerated,  however,  shall  be  exercised 
subject  to  the  supervision  and  control  of  the  City  Council. 

Other  cities  which  have  already  engaged  city  managers 
are  Staunton,  Va.  ("Eng.  News,"  July  S.  1909.  pp.  32  and  42). 
and  Sumter,  S,  C.  ("Eng.  News."  Oct.  24,  1912),  Proposals  for 
its  adoption  elsewhere,  with  editorial  comments  on  "The 
City  Manager  Plan"  were  noted  in  our  issue  of  Mar.  13.  1913. 
Mr.  Gilbertson  informs  us  that  the  plan  is  now  being  advo- 
cated for  Wisconsin  cities  of  the  second  to  fourth  classes  and 
that  a  bill  to  that  end  has  been  Introduced  in  the  Wisconsin 
legislature. 

We  are  also  informed  by  Mr.  Gilbertson  that  there  were 
some  150  applications  for  the  city  managership  of  Sumter. 
S.  C.  (unlike  Hickory.  N.  C.  a  commission  plan  city),  largely 
from  engineers.  The  first  city  manager  selected  by  Sumter, 
we  understand,  accepted  a  better  position  elsewhere,  before 
assuming  ofiice.  In  January,  1913.  M  M.  Worthington.  »  civil 
engineer,  was  chosen  city  manager  of  Sumter,  at  ?2400  a  year. 
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A  Method  of  Proportioning  Concrete 

By   William   B.   Huxtek* 

The  writer  submits  herewith  the  results  of  studies  as 
to  a  simple  method  of  proportioning  the  ingredients  of 
concrete  so  as  to  insure  a  satisfactory  quality  of  concrete 
and  at  the  same  time  to  avoid  the  use  of  an  excessive 
amount  of  cement. 

Several  methods  for  proportioning  concrete  have  been 
proposed  and  are  in  use.  These  may  l)e  outlined  as  fol- 
lows: 

(1)  A  careful  mechanical  analysis  of  the  ag- 
gregates and  the  grading  of  the  same  so  as  to  get 
small  percentages  of  voids,  thereby  reducing  the 
amount  of  cement  required  to  a  minimum.  Tins 
may  be  called  the  ultra-scientific  method. 

(2)  Arbitrarily  fixing  the  proportions  of  cement 
to  the  aggregates;  as  one  part  cement,  two  parts  fine 
aggregate  and  four  parts  coarse  aggregate,  commonly 
spoken  of  as  1  :  2  :  4  concrete. 

(3)  Adopting  a  given  cement  factor;  i.e.,  the 
number  of  barrels  of  cement  to  be  used  per  cu.yd. 
of  concrete;  as  a  cement  factor  of  l.SO  or  2.10,  etc., 
and  adjusting  the  proportions  of  the  aggregates  from 
time  to  time  to  fulfill  these  conditions. 

(4)  Determining  the  amount  of  cement  in  ex- 
cess of  the  voids  in  the  fine  aggregate  required  to 
make  an  acceptable  mortar  and  the  amount  of  mor- 
tar in  excess  of  the  voids  in  the  coarse  aggregate  re- 
quired to  make  an  acceptable  concrete,  and  then 
after  determining  the  per  cent,  of  voids  in  the  ag- 
gregates, pro])ortioning  the  ingredients  .so  as  to  ful- 
fill these  requirements. 

Method  1  may  be  dismissed  without  further  consid- 
eration on  the  ground  of  its  impracticability. 

Methods  2  and  3  are  usually  satisfactory  and,  where 
the  character  of  the  aggragates  remains  constant,  obtain 
practically  the  .same  results  as  the  fourth  method.  With 
ver}'  little  experimenting  and  the  exercise  of  good  judg- 
ment, satisfactory  results  can  be  obtained.  There  are, 
however,  objections  to  these  methods,  where  the  aggre- 
gates are  variable,  especially  in  the  percentages  of  voids 
contained.  For  example,  assume  a  1:2:4  mixture, 
which  is  usually  expected  to  give  a  rich  mixture  with 
a  considerable  excess  of  cement  and  mortar  over  the  void.> 
in  the  fine  and  coarse  aggregates  respectively. 

With  4(1%  voids  in  both  fine  and  coar.'ie  aggregate, 
which  may  be  considered  as  a  fair  average,  with  1  par^ 
cement,  2  parts  fine  aggregate  and  4  parts  coarse  ag- 
gregate there  is  an  excess  of  0.2  parts  cement  (jver  the 
voids  in  the  fine  aggregate  and  an  excess  of 
0.6  parts  mortar  over  the  voids  in  the  coarse  aggregate, 
which  gives  4.6  parts  concrete. 

On  a  basis  of  3.02  cu.ft.  of  cement  per  bbl.,  this  gives 
a  cement  factor  of  1.62.  This  mixture  would  give  good 
resujfs,  and  the  cement  factor  is  about  what  is  ordinar- 
ily expected. 

But,  with  60%  voids  in  fine  and  coarse  aggregate, 
again  with  1  part  cement,  2  parts  fine  aggregate  and  4 
parts  coar.'^o  aggregate,  there  is  no  excess  of  cement  or 
of  mortar  and  there  results  four  parts  concrete. 

It  is  evident  tlial  it  would  be  very  difficult  to  get  snt- 
isfactorj'  results  with   this  mixture  in   many  structures, 

*Ajiiliitant  Kntflnper.  Boiird  of  Wnti-r  Supply.  City  of  Nl-w 
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such  as  conduits,  thin  walls,  etc.,  where  the  ratio  of  the 
superficial  area  to  the  volume  of  concrete  is  large  and 
smooth  surfaces  are  required,  and  yet  the  cement  factor 
would  be  1.86,  which  would  ordinarily  be  expected  to 
give  excellent  results. 

Again,  with  30%  voids  in  aggregates  and  1  part  ce- 
ment, 3  parts  fine  aggregate  and  4  parts  coarse  aggre- 
gate there  is  an  excess  of  0.4  parts  cement  over  the 
voids  in  the  fine  aggregate  and  an  excess  of  1.2  parts 
mortar  over  the  voids  in  the  coarse  aggregate,  which 
gives  5.2  parts  concrete. 

It  is  easily  seen  that  with  these  last  conditions,  satis- 
factory results  would  be  obtained,  but  the  cement  fac- 
tor in  this  case  is  only  1.43. 

From  the  above  it  is  apparent  that  a  high  cement 
factor  does  not  necessarily  insure  a  good  concrete,  nor 
does  a  low  cement  factor  necessarily  result  in  an  inferior 
quality  of  concrete. 

The  fourth  method  is  the  result  of  the  writer's  en- 
deavor to  formulate  a  method  which  will  meet  the  objec- 
tions to  the  second  and  third,  and  could  be  used  in  con- 
junction with  the  first,  if  it  were  practicable  to  impose 
the  conditions  of  that  method.  For  the  jiurpo.se  of  il- 
lustrating the  use  of  this  metli(}(l  three  diagrams  are 
herewith  presented. 

Diagram  1  is  based  on  the  assuni])tion  that  it  is  de- 
sired to  obtain  a  concrete  in  which  the  quantity  of  ce- 
ment remaining  after  filling  the  voids  in  the  fine  ag- 
gate  will  be  20%  of  the  gross  volume  of  the  fine  ag- 
gregate and  the  quantity  of  mortar  remaining  after  fill- 
ing the  voids  in  the  coarse  aggregate  will  be  20%  of  the 
gro.'ss  volume  of  the  coarse  aggregate. 

Diagram  2  is  prepared  on  the  assuniption  that  it  is  re- 
quired to  have  30%,  excess  of  cement,  as  previously  de- 
scribed, after  the  voids  in  the  fine  aggregate  are  filled, 
and  20%  excess  mortar  after  the  voids  in  the  coarse  ag- 
gregate are  filled. 

Diagram  3  is  submitted  to  indicate  the  application  of 
this  principle  where  the  voids  in  the  fine  aggregate  can 
be  t-onsidered  as  constant,  as  is  often  the  case,  and  the 
voids  in  the  coarse  aggregate  are  variable.  In  this  case 
one  diagram  can  be  made  to  cover  all  percentages  of 
excess  mortar  over  the  voids  in  the  coarse  aggregate  for 
a  given  jiercentage  of  excess  cement  over  the  voids  in 
the  fine  aggregate.  The  diagram  is  based  on  the  as- 
sumption that  the  voids  in  the  fine  aggregate  are  40%, 
and  is  computed  to  give  an  excess  of  cement  after  fill- 
ing the  voids  in  the  fine  aggregate  of  30%  of  the  gross 
volume  of  the  fine  aggregate  and  0  to  30%  excess  mor- 
tar after  filling  the  voids  in  the  coarse  aggregate,  the 
voids  in  the  coarse  aggregate  varying  from  20%   to  50%. 

In  Diagrams  1  and  2  the  eiirve  "i)arts  of  fine  aggre- 
gate" can  be  used  alone  where  a  single  aggregate  is 
used. 

The  accompanying  tabulation  shows  the  comparison 
of  results  by  this  method,  using  Diagram  1,  with  the 
standard  proportions  1:2:  t,  frequently  used  where  a 
rich  concrete  is  required. 


Proportion  ukk.  nK«- 

Flxc'tl  proportionM.  1:2:4  .W  .'.0 

ao-JJ  cxcCHB l:l.'t3:2.-lS  .lO  .TO 

Fixed    proportionB  I:2:-l  40  40 

20%  oxcoBB 1:1.07:3.33  40  40 

Flxod  proportlone.  1:2:4  40  30 

20%  oxcc'HH 1:2:4.8  30  30 

Flxod  proportlone.  1:2:4  40  30 

20%  OZC088 1:1.07:4  40  30 
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DIAGRAM    N5  3 

30^  EXCESS    CEMENT 
0%T0  30^0  EXCESS  MORTAR 

(Fine  iiggrega+e  assumed 
to  have  ■40£volds-Coar5e 
aggregate  20itD504voids) 


Diagrams  foi;  thk  nirrEiiiiiXATiox  of  a  Si'itable 
C'ox(i;i:ti':  Mixtuue 

t Prepared    by    William    B.    Hunter.] 

From  this  table  it  will  be  seen  that  concrete  propor- 
tioned on  the  Ijdsis  of  a  ^'iveii  percentage  of  excess  gives 
uniform  results  as  to  the  quantity,  the  proportions  and 
the  cement  factor  varying  with  the  percentage  of  voids 
in  the  aggregates.  Whereas,  with  arbitrarily  fixed  pro- 
portions, the  quality  of  the  concrete  and  the  cement  fac- 
tor varies  with  the  per  cent,  of  voids  in  the  aggregates. 

Fsing  Methods  2  and  3  (fixed  proportions  and  fixed 
cement  factor,  respectively)  proportions  are  usually  used 


which  in  iiiiiiiy  iiislaiices  give  mixtiires  mucli  riclier  than 
necessary,  in  order  to  guard  against  getting  inferior  re- 
Bults  from  time  to  time  wlien  the  aggregates  run  bad. 

The  dmgram.s  submitted  are  merely  illustrative  of  the 
princii)le  involved  and  are  not  necessarily  expected  to 
nicrt  Ihc  lequirements  of  any  particular  class  of  work, 
although  the  WJ^  excess  diagram  would  probably  give 
as  good  results  as  a  1  :  1 1/2  :  '•'<  mixture  or  a  cement  fac- 
tor (.f  2,  and  would  in  most  ca.ses  require  less  cement. 

I'si':  ()i-  l)iAi;i;.\.Ms 

Ej-aiiijilr  /—To  find  jiroj.ortions  to  give  W/r  excess 
cement  and  mortar  after  filling  voids  in  fine  and  coarse 
aggregate  respectively,  when  voids  in  fine  aggregate  are 
say  40%  and  in  coarse  aggregate  are  1G%.  f)n  Dia- 
gram 1  on  the  left  side  find  the  line  representing  U)% 
voids  in  fine  aggregate:  follow  this  line  to  its  intersec- 
tion with  the  curve  marked  "parts  of  fine  aggregate"; 
from  this  intersection  follow  uj'  to  the  scale  marked 
-parts  of  aggregate";  this  gives  1.67  parts  of  fine  aggre- 
gate. 

On  the  line  tor  40%,  voids  in  fine  aggregate  follow  to 
the  right  to  the  intersection  of  this  line  with  curve  foi 
46%  voids  in  coarse  aggregate;  from  this  intersection 
again  follow  up  to  the  scale  of  "parts  of  aggregate."  This 
gives  3.03.     The  proportions  are  then   1:  1.67:3.03. 

To  find  the  cement  factor:  Read  on  cement  factor 
scale  directly  below  the  last  found  intersection,  and 
we  have  cement  factor  2.06+. 

Diagram  2  is  used  in  the  same  way  as  Diagram  1. 
Example  J — To  find  proportions  for  30%  excess  ce- 
ment and  10%  excess  mortar,  with  the  voids  in  aggre- 
gates the  same  as  above,  i.e.,  40%  and  46%  respectirely, 
use  Diagram  3.  The  proportion  of  fine  aggregate  is  con- 
stant in  this  diagram  at  1.43.  To  find  parts  of  coarse 
aggregate:  On  the  left  side  of  diagram  on  line  marked 
"per  cent,  of  voids  in  coarse  aggregate"  find  horizontal 
line  for  46%  voids;  follow  this  line  to  the  right  to  its 
intersection  with  curves  for  10%  excess  mortar;  from 
this  intersection  go  to  the  top  of  the  diagram  to  the 
scale  of  ])arts  of  aggregate  for  one  part  cement ;  this  will 
give  3.31.     The  proportions  are  then  1  :  1.43  :  3.31. 

For  the  cement  factor:  from  the  intersection  of  the 
46%  void  line  with  the  10%  excess  curve,  follow  parallel 
to  tile  cement  factor  curves  and  read  the  cement  factor — 
2.0 1-(-  on  the  cement  factor  scale. 

Method   of    Comittatiox 

In  advocating  the  em])loynient  of  the  percentage  of 
voids  contained  in  aggregates  as  an  agency  in  determin- 
ing the  pro])ortions  of  aggregate  to  the  cement  in  con- 
crete, the  writer  is  aware  that  he  is  proposing  a  method 
which  has  been  cast  aside  by  some  of  the  concrete  ex- 
perts. Notwithstanding,  he  believes  that  the  method 
herein  described  is  sound  in  theory  and  practicability. 
The  writer  would  further  state  that  in  the  preparation 
of  the  accompanying  diagrams  he  has  neglected-  some 
small  indeterminate  coefficients  which  would  not  mater- 
ially affect  the  results,  but  which  would  considerably  in- 
crease the  labor  of  preparation. 

The  basis  of  the  computation  follows: 

1.  The  effect  of  the  amount  of  water  required  to 
give  the  'mixture  a  proper  consistency  in  increasing  or 
decreasing  the  volumne  is  neglected. 

2.  For  the  purpose  of  volumetric  determination  the 
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gross  volume  of  the  cemeut  is  considered  as  the  abso- 
lute volume. 

3.  The  volume  obtained  from  given  proportions  is 
assumed  to  be  the  gross  volume  of  cement  and  the  ab- 
solute volumes  of  the  aggregates. 

4.  The  volume  of  one  barrel  of  cement  is  consid- 
ered to  be  3.62  cu.ft. 

The  principal  effect  of  these  assumptions  is  that  the 
cement  factors  are  only  approximate,  but  are  believed  to 
be  close  enough  for  all  practical  purposes,  and  inasmuch 
as  all  coefficients  are  more  or  less  unreliable  unless  based 
on  experiments  with  the  particular  ingredients  to  be  used, 
it  seems  best  to  use  none. 

Some  Radical  Reforms  in  the  Con- 
duct of  Patent  Litigation 

By   Gilbert   11.    Moxtague* 

The  chief  criticism  directed  against  the  existing  pat- 
ent system  has  always  been  that  in  patent  litigation  tes- 
timony was  ordinarily  taken,  not  in  court  before  a  judge, 
whose  good  offices  could  be  relied  upon  to  expedite  the 
(rial,  but  out  of  court  before  an  examiner,  who  was 
powerless  to  control  the  length  of  the  examination  or  the 
prolixity  of  the  testimony.  Thus,  it  was  possible  to  ex- 
pand the  te.stimony  to  un.seemly  lengths  and  impose  in- 
tolerable delay,  and  well-nigh  prohibitive  expense  upon 
the  weaker  litigant. 

How  far  this  grievance  li.is  underlain  the  entire  agita- 
tion for  radical  changes  in  the  patent  laws  appears  from 
the  report  submitted  to  the  House  of  Representatives  last 
August  accompanying  the  Oldfield  Patent  Revision  Bill 
(H.  R.  23,417)  : 

The  time  and  money  wasted  In  having:  testimony  Riven 
orally  before  the  examiner  who  does  not  listen  to  it  then 
written  out  by  the  reporter  and  ultimately  printed  for  sub- 
mission to  the  judKe  who  often  does  not  have  time  to  read 
all  of  it  is  necessarily  ijreat.  Days  or  weeks  may  be 
honestly  consumed  with  the  Introduction  of  evidence  on 
points  which  the  judj^e.  if  present,  would  declare  to  be 
clearly  immaterial  or  if  material  to  be  adequately  established 
in  the  absence   of  evidence    to  the  contrary. 

The  fact  that  no  means  exists  for  determining  the  ma- 
teriality, propriety  or  necessity  of  introducing  material  evi- 
dence in  the  course  of  the  taking  of  testimony  results  in- 
evitably in  great  waste  of  time  and  money.  But  the  fact  that 
the  proceedings  before  the  examiner  are  practically  uncon- 
trolled affords  also  unequaled  opportunity  for  serious  abuse 
of  legal  processes — opportunities  which  are  unfortunately 
availed  of  all  too  frequently.  The  immediate  result  is  often 
a  triumph  of  might  over  right  followed  by  a  rankling  sense 
of  injustice  and  a  deep-seated  contempt  for  the  law. 

Finally,  there  was  always  the  jiossibility  that  even  after 
this  eiioniious  bulk  of  testimony  had  eventually  been 
passed  upon  by  the  court  and  a  decree  made  thereon,  the 
Appellate  Court  might  reverse  the  decree  and  send  the 
whole  cause  back  for  a  new  trial  involving  a  repetition 
of  the  same  tedious  performance. 

This  was  the  condition  confronting  Chief  Justice 
White,  of  the  United  States  Sui)reriie  Court,  when  he 
and  his  colleagues  set  out  last  spring  to  revise  tiic  Rules 
of  I'ractice  for  (he  Courts  of  Kquity  of  the  United  States. 
How  resolutely  the  Suf)renie  Court  dealt  with  this  condi- 
tion appears  from  (In;  new  rules  themselves. 

Rule  46,  relating  to  trials,  requires  that  testimony 
nhall,  except  in  extraordinary  cases,  be  taken  in  open 
court  and  reads  as  follows: 

•Counsellor    ut    Law.    40    Wall    Ht.,    New    Vork    City. 


In  all  trials  in  equity  the  testimony  of  witnesses  shall 
be  taken  orally  in  open  court,  except  as  otherwise  provided 
by  statute  or  these  rules.  The  court  shall  pass  upon  the 
admissibility  of  all  evidence  offered  as  in  actions  at  law. 
When  evidence  is  offered  and  excluded,  and  the  party  against 
whom  the  ruling  is  made  excepts  thereto  at  the  time,  the 
court  shall  take  and  report  so  much  thereof,  or  make  such 
a  statement  respecting  it,  as  will  clearly  show  the  character 
of  the  evidence,  the  form  in  which  it  was  offered,  the  ob- 
jection made,  the  ruling,  and  the  exception. 

\MiAt  may  be  expected  of  this  rule  is  intimated  in  the 
report  above  quoted,  submitted  to  the  House  of  Repre- 
sentatives last  August : 

The  evidence  should  be  introduced  in  open  court  before 
the  judge  who  is  to  heir  the  argument  as  soon  as  the  evi- 
dence is  concluded.  The  judge  is  thus  in  a  position  to  deal 
promptly  and  effectively  with  the  whole  proceeding.  The 
amount  of  evidence  introduced  is  greatly  lessened  because 
immaterial  issues,  irrelevant  inquiries,  impertinent  questions 
may  be  ruled  out.  The  value  of  the  evidence  also  may  be 
properly  determined  because  the  judge  hears  and  sees  the 
witnesses  and  may  infer  from  their  behavior,  intonation,  and 
appearance,  as  well  as  from  the  words  spoken,  their  rela- 
tive credibility. 

Litigation  which  now  takes  years  would,  through  such  a 
trial,  be  disposed  of  in  as  many  months,  and  where  desired 
could  even  be  disposed  of  in  a  few  weeks.  In  the  presence 
of  an  able  judge  armed  with  power  to  exclude  evidence  or  to 
enforce  its  production,  and  instructed,  through  his  con- 
tinued presence,  in  the  merits  of  the  controversy,  that  abuse 
of  the  legal  process  which  has  become  the  scandal  of  the 
patent  practice  and  one  of  the  most  potent  instruments  Of 
oppression  would  cease.  Justice,  swift  and  more  certain, 
would  prevail. 

According  to  Rule  47,  no  exception  to  the  foregoing 
rule  will  be  allowed  except  in  very  unusual  cases,  incon- 
trovertibly  proved  under  oath,  and  even  then  only  under 
the  strictest  conditions  as  to  the  time  within  which  dep- 
positions  must  be  taken  and  filed.  The  rule  is  very  ex- 
plicit : 

The  court,  upon  application  of  either  party,  when  allowed 
by  statute,  or  for  good  and  exceptional  cause  for  departing 
from  the  general  rule,  to  be  shown  by  affidavit,  may  permit 
the  deposition  of  named  witnesses,  to  be  used  before  the  court 
or  upon  a  reference  to  a  Master,  to  be  taken  before  an  Ex- 
aminer or  other  named  officer,  upon  the  notice  and  terms 
specified  in  the  order.  All  depositions  taken  under  a  statute, 
or  under  an.v  such  order  of  the  court,  shall  be  taken  and  filed 
as  follows,  unless  otherwise  ordered  by  the  court  or  judge 
for  good  cause  shown;  those  of  the  plaintiff  within  sixty  days 
from  the  time  the  cause  is  at  issue;  those  of  the  defendant 
within  thirty  da.vs  from  the  expiration  of  the  time  for  the 
filing  of  plaintiff's  deposition;  and  rebutting  depositions  by 
either  party  within  twenty  days  after  the  time  for  taking 
original   depositions   expires. 

Rule  48  deals  directly  with  the  sorest  subject  of  patent 
practice,  namely,  the  testimony  of  expert  witnesses  in 
patent  and  trade-mark  causes. 

In  a  case  involving  the  validity  or  scope  of  a  patent  or 
trade-mark,  the  district  court  may,  upon  petition,  order 
that  the  testimony  in  chief  of  expert  witnesses,  whose 
testimon.v  is  directed  to  matters  of  opinion,  be  set  forth 
In  allldavlts  and  filed  as  follows:  those  of  the  plnlntift 
within  40  days  after  the  cause  is  at  Issue;  those  of  the  de- 
fendant within  20  days  after  plaintiff's  time  has  expired;  and 
rebutting  affidavits  within  15  days  after  the  expiration  of 
the  time  for  filing  original  affidavits.  .Should  the  opposite 
party  desire  the  production  of  any  alfiant  for  cross-examin- 
ation, the  court  or  Judge  shall,  on  motion,  direct  that  said 
cross-examination  and  any  re-examlnatlon  take  place  be- 
fore the  court  upon  the  trial,  and  unless  the  alfiant  Is  pro- 
duced and  submits  to  cross-exnmlniitlon  In  compliance  with 
Buch  direction,  his  .'ilfidavlt  shall  mit  be  used  as  evidence  In 
the   cause. 

The  result  of  these  rules,  in  s]>il(!  of  the  shortening  of 
litigation  which  they  will  elTect,  will  be  to  increase  the 
labors  of  (he  judges.  In  districts  where  the  court  cal- 
endars are  already  crowded,  this  may  make  necessary 
(he  creation  of  ndditioniil  judgeships.  No  inii",  least  of  till 
any  litigant  or  lawyer  having  to  deal    with   the  courts. 
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will  (loi)lore  this  possibility.  Indeed,  simply  as  an  addi- 
tional argument  to  indiuc  Congress  to  create  additional 
judgeships  in  many  ol'  the  districts,  the  new  rules  will 
justify  themselves.  When  the  attention  of  Congress  is 
thus  directed  to  the  subject,  it  is  confidently  hoped  that 
it  will  see  also  the  necessity  of  providing  at  the  same 
lime  for  a  Court  of  Patent  Appeals,  to  hear  appeals  in 
patent  causes  from  the  nine  Circuit  Courts  of  A|)peal, 
over  which  the  Supreme  Court,  under  the  existing  prac- 
tice in  respect  to  patent  causes,  has  scarcely  any  appellate 
powers  or  opportunity  to  correct  or  reconcile  conflicting 
decisions.  These  improvements  in  the  courts  dealing 
with  patent  matters  have  become  more  imperative,  and 
probably  nearer  to  accom])lisbment,  as  the  result  of  the 
new  rules. 

The  zeal  of  the  Supreme  Court  of  the  United  States 
to  prevent  prolixity  of  testimony  and  undue  expansion 
of  the  record  appears  throughout  the  new  rules. 

Depositions  before  an  examiner  are  expressly  permitted 
to  be  in  narrative  form  instead  of  in  question  and 
answer  (rule  49).  No  transcript  of  evidence  before  the 
examiner  can  include  argument  or  debate  (rule  51). 
"The  evidence  to  be  included  in  the  record  (on  appeal)," 
says  rule  75,  "shall  not  be  set  forth  in  full,  but  shall  be 
stated  in  simple  and  condensed  form,  all  parts  not  es- 
sential to  the  decision  of  the  questions  ])resented  by  the 
appeal  being  omitted  and  the  testimony  of  witnesses 
being  stated  only  in  narrative  form,  save  that  if  neither 
party  desires  it,  and  the  court  or  judge  so  directs,  any 
part  of  the  testimony  shall  be  reproduced  in  the  exact 
words  of  the  witness." 

The  determination  of  the  Supreme  Court  to  stamp  out 
the  common  devices  by  which  patent  litigation  has  here- 
tofore been  made  burdensome  is  notably  expressed  in 
Rule  76: 

In  preparin*^  the  transcript  on  an  appeal,  especial  care 
shall  be  taken  to  avoid  the  inclusion  of  more  than  one  copy 
of  the  same  paper  and  to  exclude  the  formal  and  immaterial 
parts  of  all  exhibits,  documents  and  other  papers  included 
therein:  and  for  any  infraction  of  this  or  any  kindr*id  rule 
the  Appellate  Court  may  withhold  or  impose  costs  as  the 
circumstances  of  the  case  and  the  discouragement  of  like 
infractions  in  the  future  may  require.  Costa  for  such  an  in- 
fraction may  be  imposed  upon  offending  solicitors  as  well  as 
parties. 

The  way  of  the  procrastinator  in  patent  litigation  will 
hereafter  be  hard. 

"After  the  time  has  elapsed"  says  rule  56,  "'for  tak- 
ing and  filing  depositions  under  these  rules,  the  case  shall 
be  placed  on  the  trial  calendar.  Thereafter  no  further 
testimony  by  deposition  shall  be  taken  except  for  some 
strong  reason  shown  by  affidavit.  In  every  such  appli- 
cation the  reason  why  the  testimony  of  the  witness  can- 
not be  had  orally  on  the  trial,  and  why  his  deposition  has 
not  been  before  taken,  shall  be  set  forth,  together  with 
the  testimony  which  it  is  expected  the  witness  will  give." 

"After  a  cause  shall  be  placed  on  the  trial  calendar," 
says  rule  57,  "it  may  be  passed  over  to  another  day  of 
the  same  term,  by  consent  of  counsel  or  order  of  the 
court,  but  shall  not  be  continued  beyond  the  term  save 
in  exceptional  cases  by  order  of  the  court  upon  good 
cause  shown  by  affidavit  and  upon  such  terms  as  the 
court  shall  in  its  discretion  impose.  Continuances  be- 
yond the  term  by  consent  of  the  parties  shall  be  allowed 
on  condition  only  that  a  stipulation  be  signed  by  coun- 
sel for  all  the  parties  and  that  all  costs  incurred  there- 
tofore be  paid.     Thereupon  an  order  shall  be  entered 


dropping  the  case  from  the  trial  calendar,  subject  to  re- 
instatement within  one  year  upon  ai)[)lication  to  the 
court  by  either  party,  in  which  event  it  shall  be  heard 
at  the  earliest  convenient  day.  If  not  so  reinstated 
within  one  year,  the  suit  shall  be  dismissed  without  pre- 
judice to  a  new  one." 

Finally,  the  probability  of  having  to  endure  a  new 
trial  simply  because  the  Appellate  Court  may  reverse  the 
decree  on  the  ground  that  the  Trial  Court  improjjerly 
excluded  certain  evidence  is  reduced  to  a  minimum. 

"If  the  Appellate  Court"  says  rule  46,  "shall  be  of 
opinion  that  the  evidence  should  have  been  admitted,  it 
shall  not  reverse  the  decree  unless  it  be  clearly  of  opinion 
that  material  prejudice  will  result  from  an  affirmance, 
in  which  event  it  shall  direct  such  further  steps  as  jus- 
lice  may  require." 

Under  this  rule  the  Appellate  Court,  instead  of  direct- 
ing a  new  trial  involving  a  repetition  of  the  tedious  per- 
formance of  assembling  all  the  proofs  and  witnesses  and 
presenting  the  evidence  again  before  the  Trial  Court, 
may  let  the  decree  stand,  if  it  appears  that  no  material 
prejudice  resulted  from  excluding  such  evidence;  and  if 
it  is  satisfied  that  prejudice  did  result  from  excluding 
such  evidence,  it  may  simply  direct  that  the  lower  court 
open  the  case  for  the  sole  purpose  of  receiving  such  evi- 
dence together  with  such  further  evidence  as  may  be  of- 
fered in  opposition  thereto,  and  then  reconsider  its  decis- 
ion in  the  light  of  such  new  evidence. 

These  rules  went  into  effect  February  1,  1!)1.3.  Alone, 
and  without  the  necessity  of  any  amendment  in  the  law, 
they  have  removed  what  probably  has  been  the  chief 
ground  for  the  recent  criticism  of  the  patent  system. 
Taken  in  conjunction  with  the  report  of  the  President's 
Commission  which  investigated  the  Patent  Office,  they 
])oint  the  way  to  improvements  which,  without  any  act 
of  Congress,  can  be  effected,  in  the  administratiion  of 
the  patent  laws,  and  illustrate  the  futility  of  seeking, 
by  fundamental  changes  of  the  patent  system  and  radi- 
cal abridgment  of  the  rights  of  patent  owners,  to  accom- 
])lish  reforms  that  so  easily  and  .^o  completely  can  be  at- 
tained without  resort  to  legislation. 


A  Very  Ilonvy  Truck  Load  was  hauled  through  New  York 
City  streets  by  a  motor  truck  on  Mar.  IS.  The  hauling  wag 
done  by  a  La  France  hydraulic  transmission  motor  truck, 
which  uses  the  Manly  variable-speed  hydraulic  drive,  the 
advantages  of  which  in  perfect  speed  control  and  exertion  of 
a  slow  powerful  steady  pull  in  starting  are  similar  to  those 
of  the  Pratt  hydraulic  transmission  described  in  our  issue  of 
Oct.  31,  1912.  The  load  to  be  hauled  consisted  of  a  door  frame 
for  the  safety  deposit  vaults  to  be  installed  in  the  basement 
of  the  new  Clearing  House  Building.  The  door  frame  was 
made  by  the  York  Safe  &  Lock  Co.,  and  was  delivered  on  a 
lighter  at  Pier  11.  East  River.  The  frame  was  7  ft.  6  in.  wide. 
9  ft.  long,  and  weighed  52,600  lb.  It  was  loaded  upon  a  very 
substantial  four-wheel  wagon,  which  weighed  empty  16.400 
b.  A  span  of  horses  were  attached  to  this  wagon  to  guide 
he  pole  and  steer  the  wagon,  but  the  traction  was  furnished 
uy  a  La  Prance  hydraulic  motor  truck,  weighing  4^4  tons, 
which  was  itself  loaded  with  five  steel  plates  for  the  vault 
weighing  together  12,100  lb.  The  total  load  to  be  moved, 
therefore,  was  90,100  lb.,  or  substantially  45  tons.  The  load 
per  wheel  on  the  truck  carrying  the  door  frame  was  17.250 
tons.  The  Street  Department  refused  to  permit  the  load  to 
be  hauled  through  Wall  St.  on  account  of  possible  injury  to 
pavement.  It  therefore  proceeded  to  its  destination  by  way 
of  Front  St.  to  South  Ferry  and  then  up  Whitehall  St.  and 
Broadway.  The  truck  was  hauled  up  the  i\«"c  grade  at 
Bowling  Green  without  difficulty,  and  to  demonstrate  Its 
starting  power  was  stopped  on  this  grade  and  started  again. 
The  load  was  moved  without  injury  to  the  pavement,  except 
the  breaking  of  one  manhole  cover  on  Whitehall  St, 
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A  New  Locomotive  Testing  Plant* 


BV    EdWAUI)    C.    SCHMIDTf 


SYNOPSIS — Determinations  of  the  efficiency  of  loco- 
motive performance  can  be  made  to  best  advantage  for 
scientific  accuracy  in  a  laboratory  or  testing  plant,  where 
the  load  and  speed  can  be  adjusted  and  varied  or  kept 
uniform  at  u-ill,  and  where  the  engine  is  free  from  the 
varying  and  disturbing  influences  of  weather,  track  condi- 
tions and  traffic  conditions.  Road  tests,  of  course,  still 
have  their  uses,  but  there  are  many  tests  and  investiga- 
tions which  cannot  be  made  satisfactorily  tvith  an  engine 
on  the  road.  In  the  laboratory,  the, engine  is  anchored 
by  its  drawbar  to  a  dynamometer,  and  its  driving  wheels 


plant  was  built  21  years  ago  at  Purdue  University.  It  was 
designed  by  Dr.  W.  F.  M.  Goss,  who  was  at  that  time  in 
charge  of  the  schools  of  engineering  at  that  institution.  Not 
the  least  of  the  good  influences  of  this  plant  is  the  en- 
couragement which  its  success  has  offered  to  other  experi- 
menters to  establish  similar  laboratories.  At  present  there 
are  four  such  testing  plants  in  this  country  and  two  in 
Europe.*  An  addition  to  the  small  number  of  existing  plants 
is  of  interest,  and  the  present  article  describes  the  new  plant 
of  the  University  of  Illinois,  which  will  be  put  in  operation  in 
April.  The  Illinois  legislature  at  its  last  session  included 
among  its  appropriations  for  the  university  $200,000  for  new 
buildings  for  the  College  of  Engineering,  and  it  was  decided 
to  use  this  for  a  transportation  building  and  a  locomotive 
laboratory   for    the   department   of   railway    engineering.      The 
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rest  on  wheels  which  are  revolved  by  the  friction  of  the 
engine  wheels.  Hydraulic  brakes  applied  to  the  axles  of 
the  supporting  wheels  enable  the  load  or  resistance  In  be 
applied  or  varied  as  desired.  This  country  haj<  taken 
the  lead  in  the  ronstruclion  and  use  of  testing  plants  of 
this  kind,  and  three  engineering  colleges  include  them 
among  their  equipment.  The  accompanying  article  de- 
scribes the  latest  of  these,  which  presents  some  special 
features  of  novelty  and  importance. 

v. 

The  locomotlvo  toiitInK  plant  has  placed  at  our  diHpoHal  a 
meana  for  studylnK  th<f  locomotive  which  haH  made  ^ood  the 
(li-nelenoleH     of     road     tPRtlnic.       The     flrat     locomotive     testInK 

•Paper   before   WeBtern  Railway  Club,  ChlcaKo,  Mar.  IX,  1913. 
tProfeiisor  of   Railway   EnKlneerlng,   University  of  Illinois, 
Urbana.   Ill 


plant  has  been  designed  with  the  intention  of  mnklne  u 
Bultable  to  test  new  designs  of  locomotives  as  they  appear. 
In  the  confidence  that  the  railways  and  builders  would  be 
willing  to  ki-ep  upon  the  plant  locomotives  of  recent  design, 
concerning  whose  performance  Information  is  desired.  Figs.  1 
and    2    show    the    general    arrangement    of    the    plant. 


•The  Purdue  plant,  erected  In  ISlll,  was  followed  In  1S!I4 
by  a  temporary  plant,  at  South  Kaukauna,  Wis.,  on  the  Chi- 
cago &  Northwestern  Ry..  designed  under  the  direction  of  Mr. 
Wuavle.  This  was  succeeded  In  IS'tB  by  a  permanent  plant, 
designed  by  Mr.  Quayle  and  erected  at  th.'  C.  &  N.  W.  Ry. 
shops  in  Chicago.  In  ISftO,  Columbia  University,  having  been 
given  a  locomotive  by  the  Haldwin  Locomotive  Works,  pro- 
vided for  a  testing  plant  which  is  iTected  In  thi'  mechanical 
engineering  laboratory.  In  l!ifU,  the  Pennsylvania  U.R.  In- 
stalled at  the  .St.  I.ouls  Exhibition  what  was  at  that  time  the 
largest  and  most  elaborate  plant  yet  built.  This  latiT  wa« 
removed  to  Altoona,  Penn.,  where  II  has  been  In  almost 
constant  operation  since.  In  11104,  thiTi'  was  also  erected  In 
the  Putllofr  Works  at  .St,  Petersburg,  Russia,  a  similar  plant 
designed  by  M.  V.  (VilobolofT  and  S.  T.  HmlrnofT.  The  follow- 
ing year  there  was  ere<ted  In  England  a  plant  under  the  di- 
rection of  Mr.  Churchward  of  the  Qruat  Western  Ry.,  at  the 
Swindun    works    of    that    compjiny. 
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SUPPORTING  WHEELS  AND  HYDRAULIC  HUAKES 
Any  locomotive  testing  laboratory  consists  essentially  of 
(Da  means  for  so  supDortlns:  the  locomotive  that  Its  wheels 
may  be  rotated  and  that  the  power  developed  may  be  ab- 
sorbed and  either  dissipated  or  transferred.  (2)  a  means  for 
anchoring  the  locomotive  when  so  mounted  and  for  measur- 
insr  the  tractive  effort  developed,  13)  means  for  supplying  and 
nieasiirlnK  coal  and  water,  and  (I)  means  for  disposing  of  the 
gases  and  exhaust  steam.  The  supporting  mechanism  in 
this  plant  (as  In  all  others)  consists  of  wheels  whose  posi- 
tion may  be  varied  to  conform  to  the  spacing  of  the  loco- 
motive's driving  wheels.  The  supporting  wheels  are  52  in. 
diameter,    provided    with    plain    tires    and    mounted    on    llVd- 
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Fig.  2.    Crcss-Section  of  Locomotivi>Ti:stixo  Plaxt 


in.  axles,  the  axles  and  tires  beingr  of  heat-treated  carbon 
steel. 

The  use  of  52-in.  supporting  wheels  involves  rotating 
speeds  as  high  as  500  r.p.m.  in  testing  high-speed  locomo- 
tives. Such  speeds  may  give  rise  to  difficulty  in  the  operation 
of  the  bearings  although  they  have  been  designed  with  re- 
gard to  these  conditions.  However,  provision  has  been  made 
(in  the  design  of  the  bearing  pedestal)  for  using  72-in. 
wheels,  If  it  proves  desirable.  The  axles  are  supported  at 
each  end  just  beyond  the  wheels,  in  bearings  9iAx20  In., 
which  are  provided  on  the  under  side  of  the  journal  only. 
These  bearings  are  carried  in  self-aligning  shells  which  are 
supported  in  pedestals  of  exceedingly  heavy  construction. 
Oil  is  provided  at  two  points  in  the  bearing  cap,  where  it  is 
supplied  under  head  from  an  elevated  supply  tank.  The 
bearing  pedestals  rest  on  massive  cast-iron  bed  plates  which 
run  the  entire  length  of  the  testing  pit.  and  as  the  bolt 
heads  are  held  in  slots  running  the  length  of  the  bed,  the 
pedestals  may   be   shifted   to  any   desired   position    on   the    bed. 

Hydraulic  brakes  on  the  axles  provide  means  for  absoi-b- 
ing  the  power  developed  at  the  driving-wheel  rim.  as  shown 
by  the  cross-section  in  Fig.  2.  These  are  of  the  type  used 
in  all  other  American  testing  plants,  and  were  designed  by 
Prof.  G.  I.  Alden.  of  Worcester.  Mass..  under  general  speci- 
fications prepared  by  the  designer  of  the  plant.  One  of 
these  brakes  is  mounted  on  each  end  of  each  supporting  axle. 
Each  brake  (Fig.  3)  consists  essentially  of  three  cast-iron 
disks.  A,  which  are  keyed  to  the  supporting  axle,  and  which 
rotate  between  water-cooled  copper  diaphragms  B,  carried 
in  a  stationary  casing  C.  The  cast  hub  D  and  the  three 
disks  form  an  Integral  rotating  element  which  is  keyed  to 
the  axle  and  turns  with  it.  The  casing  and  its  diaphragms 
are  prevented  from  rotating  by  means  of  links  attached  to 
the  bed  plates.  The  diaphragms  form  within  the  casing  three 
compartments  within  which  the  cast-iron  disks  rotate.  The 
surfaces  of  the  disks  and  of  the  diaphragms  are  lubricated  by 
oil  fed  in  at  the  periphery  of  the  disks  and  taken  off  at  the 
hub.  The  diaphragms  form  also  within  the  casing  four  water 
compartments  "which  have  no  communication  with  those 
within  which  the  disks  rotate.  Water  is  fed  into  these 
water    compartments    at     E,    and    Is    taken    off    at    F.      The 


pns.Mure  existing  In  thcHi'  water  spaceH  may  be  varied  at 
will  by  means  of  suitable  valves  in  the  brake  piping. 

The  operation  of  the  brakes  Is  as  follows.  Power  received 
from  the  driving  wheels  of  the  locomotive  Is  transmitted 
through  the  supporting  wheels  and  axle  to  the  cast-iron 
brake  disks:  these  In  turn  transmit  It  by  friction  to  the  sur- 
faces of  the  copper  diaphragms  against  which  they  rub.  By 
varying  the  water  pressure,  thi-  friction  between  the  disks 
and  the  diaphragms  may  be  varied  In  accordance  with  the 
amount  of  power  to  be  absorbed.  The  entire  power  of  the 
locomotive  is  thus  dissipated  at  the  surface  of  the  dia- 
phragms and  carried  away  as  heat  in  the  water  which  cir- 
culates through  the  brakes.  Each  brake  Is  designed  to 
develop  a  resisting  torque  of  IX. 000  Ib.ft.,  which  Is  more  than 
Is  likely  to  be  transmitted  to  It  by  the  most  heavily  loaded 
locomotive    driver. 

The  above  machinery,  which  serves  to  support  the  loco- 
motive and  to  absorb  its  power,  Is  all  carried  on  a  slab  of 
reinforced  concrete  93  ft.  long  and  12  ft.  wide,  varying  in 
thickness  from  3^4  ft.  at  the  front  to  5  ft.  at  the  rear.  It  is 
surmounted  at  the  rear  end  by  a  pyramidal  pedestal  which 
Serves   .as    the   anchorage   for   the   dynamometer. 

TRACTION    DYNAMOMETER 

The  locomotive  is  anchored  by  a  massive  drawbar  to  a 
dynamometer  of  the  Emery  type,  which  consists  essentially 
of  a  weighing  head  and  a  weighing  scale.  Within  the 
head  is  an  oil  chamber  with  a  flexible  wall,  which  receives 
and  balances  any  force  transmitted  from  the  locomotive. 
The  pressure  of  the  oil  in  this  chamber  varies  with  the 
load  and  is  transmitted  through  a  copper  tube  of  small 
bore  to  a  similar  smaller  oil  chamber,  the  pressure  within 
which  moves  the  beam  of  a  substantial  but  very  sensitive 
scale.  The  force  transmitted  to  the  dynamometer  Is  thus 
weighed.  In  design  this  instrument  is  very  similar  to  that  of 
the  original  dynamometer  furnished  for  the  Purdue  uni- 
versity plant.  Its  capacity,  however,  is  about  four  times 
as  great,  namely  125,000  lb.«  Up  to  this  limit  it  will  meas- 
ure with  great  accuracy  any  force  transmitted  to  it  from  the 
locomotive.  One  feature  of  special  interest  is  that  the  ad- 
justment of  the  poise  weight  on  the  scale  beam  is  accom- 
plished automatically.  This  has  permitted  (for  the  first 
time    in    this    type    of    instrument)    the    development    of    a    de- 


FiG.  3.  The  Alden  Hydr.\ulic  Absorption  Bkaki: 
FOR  Locomotive-Testing  Plants 

vice    whereby    the   amount   of   the    force   weighed    on    the   scale 
is   autographically   recorded. 

The  capacity  of  this  instrument  is  about  15.000  lb.  in  ex- 
cess of  the  greatest  tractive  effort  which  could  be  imposed 
upon  it  by  even  the  most  powerful  Mallet  locomotive  now 
in  existence.  The  plant  can  test  the  largest  of  these  Mallet 
engines:  and  at  the  same  time  all  the  equipment  and  the 
building  itself  have  sufficient  margin  in  size  and  capacity  to 
allow  for  a  very  considerable  increase  In  size,  weight  and 
power  of   locomotives. 

DETERMINING   EXHAUST   G.4SES   AND    CINDERS 
In    providing    means    for    disposing    of    the    exhaust    gases, 
new   problems   were    presented   and    new   solutions    have    been 
reached.      In    view    of    the    importance    of    determining    accu- 
rately  the    total    fuel    lost    in    the   exhaust    gases,    it    was    de- 
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cided  to  try  to  incorporate  some  means  for  entrapping  all  of 
the  solid  matter  contained  in  the  gases  passing  from  the 
smoke-stack.  This  purpose  has  been  served  previously  by 
collecting  in  a  sampling  tube  the  solid  matter  which  passes 
a  small  section  of  the  exhaust-gas  stream,  and  pro-rating 
the  loss  of  solid  fuel  thus  determined  over  the  entire  stream 
section.  This  method  is  not  always  convenient,  and  under 
certain  conditions  its  results  are  open  to  doubt. 

A    spark    trap    or    cinder    collector    which    would    pass    the 
total    volume    of    gas    and    exhaust    steam    from    the    largest 


Half   Sectional   Plan 
Fifi.  4.  Stack  .wd  ('iN'nKit-CoLLECTiNii  CiiAxruHR 

modern  locomotive  when  workInK  at  hiKh  power  would  be- 
too  lar^e  to  be  located  conveniently  within  thi-  building.  A 
second  fundamental  consldiTatlon  In  deBl(cnlnK  the  exhaust 
system  was  the  necessity  of  provldlnK  u  stark  of  sulIWlent 
helKht  to  Insure  that  the  Kns<-s  would  be  discharged  at  such 
a  helKht  as  to  prove  Inoffenslv*'  to  occupants  of  nelKhborInK 
residences  and  university  bulldlnKS.  It  was  decided  that 
this  would  riqulre  a  stack  about  X  ft.  diameter  and  at  least 
80  ft.  hiKh.  Further  study  madi'  It  apparent  that  thi-Hi-  two 
features  could  be  embodied  In  one  structure.  This  has  been 
accompllshi-d  by  the  lomblned  cinder-separator  anil  smoke- 
sturk  which  Is  :)hown  In  FIk-  4  and  Is  located  outside  of  tho 
laboratory. 

The    exhaust    Knsca   aa    they    emerge    from    the    locomotive 
slack  are  dlscharKed  Into  u  steel  exhaust  elbow  which  carries 


the  gases  up  and  over  to  a  horizontal  duct  running  through 
the  roof  trusses.  The  gases  are  drawn  through  this  elbow 
and  duct  by  an  exhaust  fan.  Probably  the  heaviest  cinders 
will  be  dropped  in  this  duct,  but  the  velocity  within  it  is 
such  that  all  but  the  heaviest  particles  will  be  carried 
through  the  fan.  Whatever  does  accumulate  here  may  be 
removed  through  traps  provided  in  the  bottom  of  the  duct, 
and    weighed. 

The  gases  and  solid  matter  passing  through  the  fan  are 
delivered  by  a  breeching  or  flue  to  the  separator.  They  enter 
this  at  •^.  and  in  order  to  leave  they  must  pass  downward 
and  around  the  sleeve  B.  In  so  doing  they  are  given  a 
whirling  motion  which  causes  the  cinders  to  move  toward 
the  wall,  along  which  they  drop  to  the  hopper  C,  while 
the  gases  pass  downward  and  out  to  the  stack  through  the 
mouth  of  the  sleeve.  The  cinders  collecting  at  the  bottom  of 
the  hopper  are  drawn  oft  and  weighed.  This  separator  is 
sui  mounted   by  a   45-ft.   radial-brick   stacl\. 

The  corrosive  nature  of  the  mixture  of  exhaust  gas  and 
steam  has  made  it  necessary  to  avoid  the  use  of  metal.  The 
exhaust  elbow  within  the  building  necessarily  has  been  made 
of  steel,  and  will  need  occasionally  to  be  renewed.  The 
duct  and  fan  breeching,  however,  are  of  asbestos  board  which 
will  resist  corrosion.  The  duct  is  7  ft.  diameter,  and  made  up 
of  separate  sections  so  that  its  length  may  be  varied.  The 
fan  has  a  runner  6  ft.  diameter,  and  will  pass,  at  maximum 
speed,  140.000  cu.ft.  of  gas  per  minute.  The  breeching  has  a 
minimum  cross-sectional  area  of  about  24  sq.ft. 

The  outer  shell  of  the  separator  is  built  of  reinforced- 
concrete,  lined  with  hard-burned  red  brick  (as  is  the  hopper). 
Between  the  lining  and  the  shell  is  a  2-in.  air  space  to  pro- 
tect the  shell  from  undue  heating.  Any  leakage  of  gas  into 
this  space  is  vented  to  the  outside  air  through  openings  in  the 
shell,  which  serve  also  to  circulate  cool  air  through  the  air 
space.  The  inside  sleeve  and  hopper  are  of  reinforced  con- 
crete.   The  stack  is  unlined.  but  is  laid  up  in  acid-proof  cement. 

[We  are  informed  by  Dean  W.  P.  M.  Goss  that  the  first 
locomotive  to  be  tested  was  received  at  the  plant  Apr.  11. 
This  is  No.  95S  of  the  Illinois  Central  R.R. — a  modern  con- 
solidation-type freight  engine  with  eight  drivers,  weighing 
182  tons. — Ed.] 


Repairs  to  a  Reinforced-Concrete 
Chimney 

By  C.  E.  Smith* 

In  1903  a  reinforced-concrete  smoke-stack  was  built 
for  the  power  liousa  of  the  Kansa.s-Missouri  Elevator  Co., 
at  Kansas  City,  Mo.  The  snioke-statk  has  a  total  height 
above  the  ground  of  160  ft.  The  lower  60  ft.  is  eoni- 
])0sed  of  a  double  .shell  and  the  upi)er  100  ft.  of  a  single 
shell,  the  entire  chininey  being  reinforced  horizontally 
and  vertically  by  mild-steel  T-bars.  The  horizontal  bars 
are    l.\1.\i/^-in.   bent  circular   and   the   vertical   bars   are 

lV4Xli/4^y4  in- 

The  inner  shell  of  the  lower  portion  is  4  in.  tiiick 
and  has  an  internal  diameter  of  5  ft.  It  is  reinforced  by 
liorizontal  circular  T-bars  18  in.  apart  and  vertical  T-bars 
16  in.  apart.  The  outer  shell  of  the  lower  ])ortion  is 
.separated  from  the  inner  shell  by  a  1-in.  air  sjiace.  The 
outer  shell  is  8  in.  thick  and  has  an  external  diameter 
of  7  ft.  8  in.  It  is  reinforced  by  horizontal  circular 
T-bars  3  ft.  apart  and  vertical  liars  spaced  ai)proxiiiiately 
.'i  ill.  apart  at  the  bottom  of  the  chimney,  the  space  in- 
creasing by  decreasing  the  numher  of  bars  until  the  bars 
are  6  in.  center  to  center  for  the  up]ier  portion  of  the 
outer  shell.  At  the  to])  of  the  doui)le-shell  section  of 
the  chimney  the  inner  and  outer  shells  merge,  vents  being 
left  in  (he  inner  shell  for  |)ur|ioses  of  expansion. 

Above  this  portion  extends  100  ft.  of  chimney  having  a 
single  siicil  with  an  e.xtcrnal  diameter  of  6  ft.,  the  thick- 
ness of  shell  being  6  in.  for  the  lower  45  ft..  .T  in.  fur  the 
next  30  ft.  and  4  in.  for  the  top  25  ft.  The  bori/ontal 
reinforcement    eonsistH    of    circular    T-bnrs    3    ft.    apart 
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throiif^hoiit  the  entire  height  and  vertical  reinforcing  bars 
approximately  3  in.  center  to  center  near  the  bottom 
of  the  single  shell  and  18  in.  center  to  center  at  llie  top 
of  the  chimney. 

On  account  of  the  extremely  thin  shell,  especially  near 
the  top,  the  outstanding  edges  of  the  reinforcing  bars 
come  very  close  to  the  surface  of  the  concrete. 

In  the  fall  of  1913  it  was  noticed  that  during  severe 
winds  the  chimney  gave  out  a  grinding  sound  and  chunks 
of  concrete  fell  from  its  outer  surface,  creating  con- 
siderable alarm  among  the  employees  having  duties  near 
the  base  of  the  stack. 

Close  inspection  from  the  iron  ladder  attached  to  one 
side  of  the  chimney  and  by  telescope  of  the  remaining 
surface,'  indicated  that  the  entire  upper  portion,  100  ft. 
high,  was  cracked  vertically  and  horizontally  into  a  large 
number  of  rectangular  slabs,  the  cracks  being  located 
along  the  lines  of  the  reinforcement  and  that  the  cracks 
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would  soon  become  so  large  as  to  permit  corroding  in- 
fluences to  reach  the  thin  reinforcing  members,  which 
would  have  resulted  in  the  early  collapse  of  the  chimney. 

On  account  of  the  fact  that  the  elevator  is  almost  con- 
tinually busy  and  for  the  further  reason  that  the  neces- 
sity for  the  repairs  became  ap])arent  at  a  very  busy  sea- 
sou,  it  was  decided  to  make  repairs  without  taking  the 
chimney  out  of  service. 

The  upper  edge  of  the  chimney  h<\d  deteriorated  so 
badly  and  the  concrete  there  was  so  shattered  and  loos- 
ened that  it  was  considered  unsafe  to  suspend  a  swinging 
platform  from  the  top,  so  a  temporary  timber  staging 
resting  on  the  ground  was  erected  around  the  chimney 
reaching  to  the  top  and  the  bracing  was  so  arranged  that 
platforms  could  be  placed  at  intervals  of  about  6  ft. 
From  these  platforms  a  very  careful  examination  of  the 
entire  chimney  was  made. 

It  was  found  that  the  cracks  were  much  larger  and 
more  open,  and  the  chimney  in  much  worse  condition 


tiian  was  indicated  by  the  preliminary  examination.  In 
many  jtiaces  the  reinforcement  was  entirely  exposed  and 
had  already  deteriorated  consideral)ly  i)y  corrosion.  The 
ease  with  which  concrete  was  knocked  off  the  reinforce- 
ment l)y  blows  of  a  small  hammer  indicated  that  T- 
bars  are  entirely  un8uite<l  to  use  for  this  purpose  in  thin 
layers  of  concrete.  It  was  apparent  that  the  expansion 
and  contraction  of  the  chimney,  together  with  the  strains 
caused  by  the  wind,  cracked  the  concrete  along  the  lines 
of  the  horizontal  circular  bars  and  that  the  sections  later 
cracked  along  the  vertical  bars.  The  outstanding  edges 
of  the  T-bars  were  in  many  places  only  Yz  '"•  from  the 
surface  of  the  concrete.  It  is  difficult  to  understand  why 
deformed  .rods  were  not  used. 

It  was  decided  to  cover  the  entire  100-ft.  upper  por- 
tion with  a  reinforced-con Crete  shell  3  in.  thick,  and  re- 
pairs were  started  immediately.  As  there  were  no  signs 
of  failure  in  the  lower  double  portion,  no  repairs  were 
made,  but  it  was  given  a  coat  of  grout  applied  as  a  paint, 
both  to  secure  a  uniform  appearance  and  to  make  the 
surface  better  able  to  resist  the  adverse  weather  condi- 
tions. 

Before  i)laciiig  the  rcinforced-concrete  shell  all  loose 
concrete  that  could  be  readily  dislodged  by  a  hand  ham- 
mer was  removed,  the  cracks  and  exposed  reinforcement 
were  brushed  clean  and  all  openings  and  cracks  filled  with 
grout.  Deformed  rods  %  in.  in  diameter  were  placed 
vertically  6  in.  apart  entirely  around  the  chimney,  the 
lower  ends  of  these  rods  being  set  and  grouted  in  holes 
drilled  in  the  outer  shell  of  the  lower  portion  of  the 
chimney.  Deformed  bars  %  in.  in  diameter  were  alsC' 
bent  around  the  chimney  to  form  a  spiral  from  top  to 
bottom  with  6-in.  pitch.  The  rods  were  placed  as  nearly 
as  possible  ll/^  in.  from  the  outer  surface  of  the  chim- 
ney. 

Four  lifts  of  steel  forms  were  used.  Each  lift  consisted 
of  two  half-cylinders  of  Xo.  10  steel  plates  3  ft.  high, 
stiffened  top  and  bottom  and  at  the  ends  by  small  angle 
irons  in  which  bolts  were  placed  to  hold  the  sections  to- 
gether. The  inside  diameter  of  the  forms  when  ser  up 
was  6  ft.  6  in. 

The  concrete  was  mixed  "dry,"  in  order  to  permit 
early  removal  of  the  forms,  and  was  thoroughly  tamped 
in  place.  Most  of  the  concrete  was  placed  when  the  tem- 
perature was  slightly  below  freezing  but  no  precautions 
were  taken  to  prevent  freezing.  As  the  chimney  was  in 
use  throughout  the  work,  having  an  external  temperature 
of  about  80°  F.,  the  new  concrete  set  rapidly  and  per- 
mitted the  removal  of  the  forms  after  24  hours  which 
permitted  the  placing  of  about  12  ft.  in  height  each 
day. 

The  former  weight  of  the  chimney  was  467,000  lb.  and 
the  overturning  moment  of  the  wind  about  the  base,  as- 
sumed at  50  lb.  per  sq.ft.,  2,293,500  ft.-lb.,  making  the 
maximum  pressure  on  the  base  2300  lb.  per  sq.ft.  The 
reinforcement  added  approximately  75,000  lb.  weight 
which  increased  the  base  pressure  to  2600  lb.  per  sq.ft. 
As  the  base  is  20  ft.  square,  10  ft.  deep  in  the  ground, 
and  no  settlement  had  ever  been  experienced,  no  fears 
were  felt  of  the  stability  of  the  chimney  under  the  in- 
creased load. 

The  work  was  carried  out  on  a  force  account  basis  under 
the  direction  of  the  engineering  force  of  the  Missouri  Pa- 
cific Ry.  Co.,  by  Flanagan  Brothers,  of  Kansas  City,  Mo., 
and  cost  about  $2500. 
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Two  Heavy  Railway  Bridges  Wrecked 
by  the  Miami  River 

Tlie  Tour  views  on  the  opposite  piijj;e  illustrate  strik- 
ingly one  important  element  of  the  reieiil  Central  States 
tloods — the  amazing  extent  of  bridge  destruetion.  Two 
stnictun-s  'if  most  modern  design  are  shown,  hoth  ciin;- 
pK'tely  wrecked.  The  siihstriietnres  are  washed  out.  or 
iinderseoured  and  ti])]K'd.  and  the  excellence  of  the  super- 
slruetures  then  conld  not  sa\c  them.  To  get  a  general 
idea  of  what  the  flood  period  meant  throughout  Ohio  and 
Indiana  it  is  only  necessary  to  multi])ly  these  jiictures 
several  scores  of  times,  and  to  realize  that  practically 
all  railways  .south  of  the  Erie-Ohio  divide  were  reduced  to 
the  condition  of  that  shown. 

'  The  cutoli'  of  the  C,  C,  C.  &  St.  L.  Ry.  on  which  these 
bridges  occur  was  mentioned  in  our  last  issue,  and  a 
sketcli  map  was  shown.  The  upper  two  jnctures  on  tin' 
opposite  page  show  the  bridge  over  the  Miami  &  Eric 
lanal,  the  Ohio  Electric  l?y.  and  a  higliway,  just  south  of 
Miamisburg,  Ohio;  the  lower  views  show  the  Miami  River 
bridge  some  distance  south  (the  northerly  of  the  two  river 
crossings  of  the  cntoff).  While  the  river  bridge  has  7 
spans,  it  is  on  skew  location,  so  that  the  clear  channel 
width  is  much  less  than  the  bridge  length.  The  piers 
lipped  upstream,  and  the  broken  abutment,  prove  the  in- 
tensity of  current  action.  At  the  canal  bridge  (upper 
views)  the  scouring  action  is  even  more  evident;  this 
liridge  is  at  a  distance  of  a  quarter  mile  or  more  from 
thtf  river. 


The  Status  of  Engineering* 

Enginfers  as  a  body  are  duly  csti'inu-d  by  lUhers,  and  are 
tht-mselves  proud  of  their  profession.  It  is  only  when  they 
oome  asking  for  recognition  that  anyone  is  in  the  least  de- 
gree inclined  to  look  down  on  them,  and  then  it  is  their 
attitude  rather  than  themselves  that  merits  contempt.  The 
status  of  engineering  as  a  profession  is  secure,  the  status  of 
the  individual  members  of  the  profession  seems  to  be  more 
doubtful,  and  the  reason  assigned  is  that  men  with  neither 
the  education  nor  the  experience  necessary  to  a  proper  pro- 
fessional standard  are  yet  recognized  by  the  public  as  en- 
gineers. 

We  may  pass  over  the  complaint  that  the  word  "engi- 
neer" is  used  to  include  artisans  in  engineering  works. 
There  are  many  ambiguities  in  the  English  language  which 
are  yet  easily  recognized,  and  no  one  hearing  of  "an  engi- 
neers' strike"  supposes  that  Great  George  Street  has  closed 
its  doors,  nor  thinks  that  the  engineer  responsible  for  the 
design  and  construction  of  a  reservoir  is  merely  a  skilled 
workman. 

The  complaint,  however,  of  incompetent  and  defective 
education  among  young  engineers  is  more  plausible,  and  to 
whatever  extent  it  may  be  true,  to  that  degree  does  it  tend 
to  lower  the  status  of  engineers,  if  not  of  engineering.  The 
difficulty  is  said  to  arise  from  the  fact  that  the  engineering 
profession  draws  its  recruits  from  every  class  of  the  com- 
munity, and  that  the  social  status  of  a  profession  depends  on 
the  class  from  which  its  recruits  are  drawn.  The  remedies 
proposed  are  State  recognition  and  a  State  examination  suffi- 
ciently stringent   to   exclude   the   incompetent. 

Now  if  it  be  true  that  the  lowering  of  the  status  is  due  to 
an  inordinate  leavening  from  the  lower  strata  of  society,  no 
State  recognition  can  alter  that.  Status  is  an  individual 
matter  dependent  on  birth,  character,  and  upbringing;  and 
the  State  cannot  control  the  private  judgment  of  the  com- 
munity   nor    force    it    to    call    a    sow's    ear   a    silk    purse. 

State  examinations  would  do  something  to  keep  the  pro- 
fession select,  as  it  keeps  the  Indian  Civil  Service  amd  the 
Army  select,  not  by  raising  the  standard,  for  it  lowers  It, 
but  by  making  the  preparation  for  the  examination  too  ex- 
pensive  for  any  but   the   well-to-do.      It  would   keep   out   just 

•Extracts  from  an  editorial  in  the  "Contract  Journal," 
London,    April    16 


those  who  should  bo  let  In  caaily,  thi-  men  of  brains  and 
|)i'rsonul  character  Hudlcient  to  raise  them  from  ihc-  ranks 
ilesplte   their   lack   of  any    liberal   education. 

It  has  been  well  said  that  the  Stephensons  could  neither 
of  them  have  puHsed  the  exumiiiutlon  of  the  Institution  of 
Civil  Engineers.  Mi-n  who  rise  from  the  ranks  are  likely  to 
have  sufficient  sense  and  adaptability  to  make  their  own 
status,  and  to  adopt,  easily  and  naturally,  the  manners  and 
conventions    of    their    new    surroundings. 

But  for  men  who  are  lifted  from  the  ranks,  State  recOK- 
nltlun  can  do  nothing.  Some  have  urged  the  adoption  of 
trade-union  methods  to  raise,  not  status,  but  salaries.  We 
have  always  understood  that  trade-union  methods  aim  at 
putting  the  good  and  bad  worker  as  near  as  may  be  on  an 
eciuallt.v,  and  discouraging  Individual  effort.  Kut  Individual 
effort  is  the  life-blood  of  engineering,  and  there  can  be  no 
surer  means  of  degrading  the  profession  than  to  discourage 
it.  By  all  means  keep  out  the  Incompetent,  but  let  the  en- 
gineers themselves  do  It;  not  rely  on  the  State,  which  means, 
in    effect,    on    a    number    of    men    Ignorant    of   engineering. 


Notes  on  the   Flood  in  the  Lower 
Mississippi 

i'lY  .\.  \j.  Dahnky* 

The  nia.ximum  rate  ut'  discbarge  at  Cairo  in  this  year's 
flood  is,  in  the  writer's  opinion,  very  nearly  tiie  same 
as  ill  last  year's.  It  is  true  that  the  stage  at  Cairo  was 
0.7  ft.  higher  this  year  than  last,  but  it  seems  probable 
that  less  water  escaped  through  breaks  in  the  levees  on 
the  west  side  of  the  river  near  ("airo.  Definite  informa- 
tion on  both  these  points  is  lacking,  however. 

Nearly  all  of  the  water  that  escaped  through  the  breaks 
ol)posite  Cairo  returned  to  the  river  a  short  distance  be- 
low, so  that  these  breaks  which  gave  some  relief  to  Cairo 
gave  much  le.ss  relief  to  Memphis  and  points  below. 

It  was  estimated  that  last  year's  flood  would  have 
reached  about  47. .5  oi-  4S  ft.  gage  height  at  Memphis  if 
there  had  been  no  breaks.  Indications  are  that  it  might 
have  reached  about  47  this  year,  even  after  the  occurrence 
of  the  breaks  near  Cairo,  had  no  breaks  occurred  in  this 
vicinity. 

The  lower  St.  Francis  levees  were  designed  to  with- 
stand a  stage  of  42  or  \3  ft.  at  Memphis,  and  were  oiili/ 
60  per  rent,  roinjilele  Inj  Ihis  slainlaril ;  yet  they  held 
the  I'-H'i  flood  up  to  a  stage  of  4.5.  Several  breaks  oc- 
curred in  tliat  district  last  year,  when  that  stage  was 
reached  at  Memphis,  allowing  about  21/2  ft.  of  the  flood 
crest  to  escape  into  the  St.  Francis  Basin.  Here  was  a 
reservoir  just  iu  the  right  place  to  lower  the  gage  at 
Memphis.  By  filling  several  million  acres  to  a  depth 
of  about  10  ft.,  the  stage  at  Memphis  was  kept  down 
these  214  ft.  The  highest  stage  at  Memphis  la.<t  year 
was  45.3. 

This  year  a  stage  of  46. .5  was  reached  at  Memphis. 
The  crest  of  the  flood  had  almost  reached  here  before 
a  i)reak  occurred  that  gave  material  relief  at  this  point. 
The  first  break  in  the  Lower  St.  Francis  levees  occurred 
on  the  afternoon  of  Apr.  8,  at  a  point  about  23  miles 
below  Memphis.  The  gage  at  Memphis  read  45.5  ft. 
when  this  break  occurred.  The  rise  of  the  river  at  Mem- 
phis was  not  materially  interrupted  by  this  break,  an 
excellent  illustration  of  the  fact  that  an  ouflet  will  give 
little  relief  to  points  ujistream  beyond  a  very  short  dis- 
tance. 

The  following  afternoon,  Apr.  9,  during  a  heavy  wind 
and  rain  storm,  when  the  gage  read  46.4.  two  breaks  oc- 
curred   in    the    St.    Francis   levee   about   40   miles   above 


♦Memphis.    Tenn. 
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Memphis.  I  believe  these  last  breaks  would  not  have  oc- 
curred, even  with  the  hea\T  odds  against  the  flood  fight- 
ers, if  the  weather  had  not  made  it  impossible  to  hold 
the  laborers  on  the  work. 

The  result  of  the  three  breaks  was  a  fall  at  Memphis 
of  about  2  ft.  in  the  first  48  hours  and  21/2  ft.  in  the 
first  72  hours.  The  lower  half  of  the  St.  Francis  basin 
was  an  empty  reservoir,  in  a  very  good  place.  After  it 
was  filled,  there  was  still  a  stage  at  Memphis  4  ft.  higher 
than  was  ever  recorded  before  1912. 

Had  the  levees  of  the  Lower  St.  Francis  Levee  Dis- 
trict been  4  or  o  ft.  higher  than  they  were,  they  would 
probably  have  been  held.  Had  they  been  6  or  7  ft. 
higher  with  commensurate  base,  they  would  have  been 
reasonably  secure. 

The  St.  Francis  levees  were  reported  by  the  Chief 
Engineer  of  that  district  before  the  1912  high  water, 
to  be  only  60%  comi)lete;  yet  their  giving  way  under 
4  ft.  more  water  than  they  were  designed  for,  is  taken  as 
evidence  that  levees  are  a  failure!  As  well  say  that  a 
bridge  is  a  failure  if  it  breaks  under  twice  the  specified 
test  load. 

It  is  of  interest  to  compare  the  precipitation  chart  for 
the  March  storms  of  this  year  (Eng.  Xews,  Apr.  10), 
with  the  chart  for  March,  1912,  published  with  Prof. 
Frankenfield's  pai)er  in  Exgixeering  Xews  of  Apr.  18, 
1912.  The  heavy  rains  did  not  fall  in  the  same  place. 
Perhaps  the  reservoir  advocates  can  design  us  a  reser- 
voir that  can  be  moved  about  on  short  notice  to  where 
it  is  most  needed  I 

The  faddists  are  under  full  steam  again,  and  there 
seems  to  be  serious  danger  that  they  will  create  confusion 
in  the  minds  of  Congressmen. 

I  would  like  to  see  a  X'ational  Board  of  River  Con- 
trol created  with  General  Bixby  or  Colonel  Townsend  at 
its  head  and  with  Colonel  Goethals  on  the  Board  bccau.«e 
he  is  an  able  man  and  also  to  satisfy  those  who  think 
that  no  one  knows  just  what  to  do  with  the  Mississippi 
Eiver  if  he  has  not  built  the  Panama  Canal.  It  would 
be  a  misfortune,  however,  if  this  Board  were  entangled 
by  the  intricate  web  that  Senator  Xewlands  has  suc- 
ceeded in  spinning.  It  would  also  be  unfortunate  if 
any  change  should  be  made  in  the  present  policy  of  pro- 
viding the  Mississippi  River  Commission  with  funds  to 
continue  the  valuable  work  that  they  have  been  accom- 
plishing. The  Xational  Board  .«hould  have  had  ample 
time  to  study  the  question  of  river  control  thoroughly 
and  then  recommend  to  Congress  the  organization,  meth- 
ods, etc.,  which  it  believes  should  be  adopted;  but  the 
work  of  the  Mississippi  River  Commission  slicndd  not  be 
interrupted  meantime. 

Reverting  to  the  leveees:  From  1897  to  191.},  sixteen 
years,  the  Upper  Yazoo  levee  district,  with  an  area  of 
about  2  million  acres,  has  had  no  Mississippi  River  water 
in  it.  From  19():j  to  1912,  nine  years,  no  levee  district 
on  the  lower  Mississijjpi  had  a  single  break.  Yet  hail 
the  levees  not  e.visted,  practically  the  entire  lower  Miss- 
is-iippi  valley  would  have  been  inundated  several  times 
during  that  interval. 

During  an  ordinary  high-water  season  when  the  levees 
show  no  weakness,  the  residents  in  the  valley  go  about 
tbeir  daily  business  and  a  large  number  r)f  them  do  not 
know  that  the  river  is  al)ove  its  banks.  Wlien,  about 
once  in  ten  years,  an  unusual  flood  comes  ami  some  of 
the  leveee  (incom]>lete  because  the  money  has  not  been 


provided  to  complete  them)  give  way,  a  cry  goes  up  that 
the  levees  are  a  failure.  This  cry  does  not  proceed,  how- 
ever, from  those  with  the  heaviest  interests  behind  the 
levees.  Certain  organizations  with  ends  to  subserve 
which  the  "levees  only"  system  (as  they  term  it)  stand-^ 
in  the  way  of,  make  as  much  capital  as  they  can  of  the 
fcAv  breaks  in  the  levees. 


The  Troy  Dam,  across  the  Hudson  River  at  Troy.  N.  T., 
is  about  to  be  put  under  construction  by  the  Engineer  Corps 
of  the  United  States  Army.  As  has  been  noted  in  previous 
issues  of  "Engineering  News"  (Feb.  1,  1912.  p.  220;  May  18. 
1911.  p.  604;  Jan.  23,  1913.  p.  182).  this  dam  has  been  the  sub- 
ject of  considerable  controversy  between  the  authorities  of 
the  State  of  New  York  and  of  the  United  States.  Briefly 
stated,  some  three  years  ago  the  State  of  New  York,  through 
its  then  constituted  officials,  transferred  all  rights  which  il 
could  be  supposed  to  hold  in  the  water  powers  at  the  Troy 
Dam.  to  the  United  States,  in  return  for  the  building  of  the 
dam  by  the  federal  government.  Some  two  years  later  an- 
other administration  in  the  state  attempted  to  revoke  this 
contract  and  for  a  short  period  the  federal  authorities  ceased 
work  on  the  project.  In  February,  1912,  Secretary  of  War 
Stimson  decided  that  the  State  of  New  York  had  no  authority 
to  annul  its  previous  contract  and  ordered  the  Corps  of  Engi- 
neers to  proceed  to  the  construction  of  the  dam. 

The  Spring  and  Summer  of  1912  were  occupied  in  the  pur- 
chase of  property  rights  at  the  dam  site.  In  September.  1912, 
bids  were  opened  for  the  construction  of  the  dam.  but  they 
were  all  rejected  on  the  ground  of  too  high  price.  Thereupon 
the  Corps  of  Engineers  decided  to  proceed  to  the  construction 
of  the  dam  with  day  labor.  This  construction  is  about  to  com- 
mence, as  soon  as  it  is  possible  to  get  into  place  the  proper 
constructing  equipment.  The  construction  is  in  the  immediate 
charge  of  Capt.  Roger  D.  Black,  U.  S.  A.,  stationed  at  Albany, 
and  in  the  general  charge  of  Col.  William  M.  Black,  U.  S.  A., 
stationed    at    New   York    City. 

The  new  Troy  Lock  and  Dam  is  to  be  located  across  the 
Hudson  River  at  Troy,  N.  Y.,  about  1400  if.  above  the  old 
Timber  crib  Troy  Dam,  which  has  been  in  service  for  many 
years.  It  is  to  be  a  concrete  gravity  dam  of  ogee  section, 
with  a  maximum  height  above  foundation  of  35  ft.,  and  an 
average  height  of  20  ft.,  the  difference  being  due  to  the  varia- 
tions in  the  river  bottom,  which  is  of  Hudson  River  limestone. 
The  dam  is  zigzag  in  plan  to  provide  a  longer  spillway  than 
the  width  of  the  river  would  provide.  There  is  a  single-stage 
lock  on  the  Troy  side  of  the  river;  comprising  an  upper  cham- 
ber 338  ft.  long  and  a  lower  chamber  182  ft.  long.  botTi  be- 
tween hollow  quoins,  giving  an  available  lock  length  of  from 
300  to  310  ft  in  the  upper  chamber  and  about  half  that  length 
In  the  lower  chamber.  The  lock  Is  45  ft.  wide  and  will  pro- 
vide 16  ft.  over  the  miter  sills  at  the  lowest  low  water,  which 
is  4  ft.  greater  than  the  greatest  depth  provided  over  the 
sills  of  the  typical  locks  in  the  New  York  State  Barge  Canal, 
for  which   this  look   forms  an  exit  into  the  Hudson   River. 

On  the  west  side  of  the  river  there  is  to  t)e  made  provision 
for  future  water  power,  with  immediate  power  provided  for 
the  operation  of  the  locks.  It  is  estimated  that  4000  hp.  can 
be  developed  at  this  site  by  the  new  dam  In  contrast  to  about 
1800    hp.,    which    Is   developed   at    the    present   Troy    Dam. 

The  controversy  between  the  state  and  the  fedi^ral  govern- 
ment as  to  the  ownership  of  future  power  ri'malns  In  statu 
quo.  State  Engineer  Bensel  recommended  in  his  last  report 
that  the  Legislature  make  some  arrangemi'nt  whereby  the 
State  would  be  benefited  by  this  power,  and  It  ha.s  been  Indi- 
cated by  previous  Secretaries  of  War  that  the  federal  gov- 
ernment   win    be    willing    to    make    such    an    arrangement. 


.\  \f«v  T>|lr  <>r  lllll.her  <  iixhliin  Tire  f..l  lUllomoblles, 
which  IH  claimed  to  be  aa  elastic  and  easy  riding  Hf<  the  pneu- 
matic- tire,  has  been  developed  by  the  Overman  Tire  Co.,  260 
West  B4th  St..  New  York  City.  The  tire  has  dovetailed  re- 
cesses cut  Into  It  from  each  side  alternately.  These  recesses 
allow  the  rubber  belwien  thi  m  to  expand  laterally  when  the 
weight  comes  upon  each  Heetlnn,  so  that  the  total  raiiKe  of 
motion  given  by  the  tire  apijroxlmates  that  given  by  ii  pneu- 
matic tire.  The  tire  Is  made  of  a  high  grade  of  solid  rub- 
ber, and  Is  more  expensive  In  first  cost  than  the  pnen  ntttlo 
tire.  It  Is  guaranteed  for  a  service  of  10.000  miles,  however, 
which  makes  Its  cost  per  mile  less  than  ordinary  pneumatic 
tires,  while  It  has  the  advantage  of  reliability  and  freedom 
from  punctures,  and  It  Is  claimed  also  that  It  has  a  grip  on 
the  road  surface  which  makes  unnecessary  the  use  of  tire 
chains. 
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A  Solution  of  the    Silt-Removal  Pro- 
blem in  Harbor  Maintenance 

Wiliuiiis'toii,  Del..  ;is  ;i  sc;i|>(irl,  liiiil  a  (■(Hiiiiu'rcc  ilurina: 
tlic  caleiuliii' VL'iir  U'l  1  aiiicniiil  Iiil;'  to  S.")!», ■;:!(;  tons,  \aliu'il 
at  !t;6S,{j4r,(i,Jl. 

Tlie  amount  of  nmncy  cxiicniU'd  nn  the  iinprovojnont 
of  the  harbor  and  its  rdiinoctin^-  cliannt'ls  siiiri>  1S;5(),  is 
■$l,10i/J85,  of  whirii  tho  sum  of  .$';ii.-). ;!(;:!  has  hwn  ex- 
pended siuce  18U6  on  the  |ii'csciii  |ii(ijcrt  for  a  channel 
SI  ft.  deep.  Dredgin,-;'  hy  lU'diiiary  mclhods  has  pi'oved 
a  failure  so  far  as  maiiilaiiiiiiL;-  ihi'  iinijcctcd  •.'1-ft.  rhaii- 
nel  dejJtli  is  concerned,  due  to  the  conslaiit  and  rapid 
deposition  of  silt,  rraclically  four  limes  llie  amount  of 
excavation,  originally  estimated,  has  heen  already  re- 
moved and,  instead  of  a  Vl-ft.  ihannel,  (Uily  an  1S-ft. 
channel  has  resulted.  And.  owing  lo  the  accumulation 
of  silt,  a  navigahle  deptii  of  only  1  i  ft.  has  hcen  main- 
tained. 

As  the  problem  of  preventing  tlie  harbor  from  rapid 
shoaling  by  silt  deposits  is  not  unique  for  the  case  of 
Wilmington,  Major  Kaymoml's  article,  printed  in  this 
issue,  will  very  likely  he  found  of  value  in  solving  simi- 
lar problems  elsewhere.  That  the  economical  solution  of 
the  problem  by  dredging  has  been  made  possible  only  by 
the  use  of  a  special  type  of  suction  dredge,  which  has  not 
as  yet  been  very  extensively  employed  in  the  United 
States,  but  whose  merits  for  this  class  of  work  have  long 
been  appreciated  in  Germany  where  it  has  been  used  for 
several  years,  will  be  of  interest  to  engineers  in  charge 
of  harbor  maintenance  work. 

The  peculiar  advantages  of  the  Friihiiiig  type  of  dredge 
for  just  this  kind  of  harbor  work  were  set  forth  at  length 
in  onr  cohinnis  more  than  tive  years  ago  by  John  Reid. 
Xaval  Architect,  of  New  York  City,  and  the  ability  of 
this  type  of  dredge  to  cope  with  the  conditions  at  Wil- 
mington tends  to  substantiate  the  statement  then  made 
by  Mr.  Reid  that  "the  Friihling  system  of  suction  dredg- 
ing will  revolutionize  present  ])ractice  in  submariiu'  ex- 
cax'ation  in  soft  materials,  sucli  as  sand  and  mud." 


Amateur    Engineering    in    the 

Newspapers 

In  a  recent  letter  to  the  editor  of  New  York  Tinien  a 
correspondent  writes  that  he  has  a  valuable  suggestion 
to  make.  He  had  long  observed  that  asphalt  pavements 
were  very  satisfactory,  iiuleed  they  seemed  to  him  to 
liave  but  one  drawback ;  they  were  slippery  in  wet  weather. 
ITappy  idea  !  why  not  prevent  them  from  being  slip- 
]^ery.  How?  Why  so  easy  it  is  strange  no  one  ever 
thought  of  it  before.  He  would  put  grooves  in  the  sur- 
face by  rolling  the  new  pavement  with  a  cleated  steam- 
roller! H{»  hoped  the  city  engineering  officials  would 
consider  this. 

Tt  is  unfortunate  that  one  so  well  qualified  to  suggest 


improvements  in  a.sphnlt  pavements  did  not  ffn  more 
into  detail  as  to  how  a  corrugated  sfeam-roljcr  wa.>*  going 
to  l)c  managcil  so  as  to  go  hack  and  forlli  over  the  ])avc- 
nicnt  always  in  the  same  grooves.  Nor  did  he  explain 
Ikiw  his  gr("i\ cd  |ia\cm('nt  wouhl  have  any  advantages 
o\cr  a  stoni  IiIik  k  pavcniciil  in  «liiili  the  joint  filling  is 
wiM'ii  away. 

It  would  he  wasted  time,  pi-ohably,  to  try  to  explain 
to  this  genius  lliat  e)iuiiic<'r.s  have  for  years  been  trying 
to  eliminate  I  lie  joints  in  liloek  paving  so  far  as  pos- 
sible, so  as  to  secure  a  p<'rrecily  smooth  surface  which 
olVers  least   resistance  to  tract  i nil  has  the  least  wear. 

.\gaiii  in  a  later  issue  of  the  same  newspaper  is  an 
article  headed  in  large  tyi)e  "To  i-hul  Flood  Perils  I)y 
Diverting  ^\'ater,"  which  begins  as  follows: 

Carroll  L.  Hiker,  the  civil  ensriiifcr  who  proposed  last  year 
that  the  Rovt-rnment  guard  Atlantic  ship  routes  from  ice  liy 
building  a  jetty  across  the  (Jraiid  Banks  of  Newfoundland, 
.announced  yesterday  that  he  had  devised  a  plan  by  wliich  the 
Jli.'isi.'fsippi    Valley   could    lie    protected    from    floods. 

Mr.  Riker's  ■•i)lan.'"  hi'ielly  described,  is  to  create  a 
new  channel  for  the  surplus  flood  waters  of  the  Mississ- 
ippi, extending  from  Cairo  to  the  (iulf  on  the  west  side 
of  the  river.  The  new  (hannci  is  to  be  ten  miles  in  width, 
and  Mr.  Riker  glibly  remarks  that  the  land  within  this 
channel  "has  only  one  or  two  minor  villages  upon  it  and 
could  no  doubt  be  obtained  by  the  (lovernment  for  less 
than  $.5,000,000  under  condemnation  ])rocee(lings." 

Considering  that  the.se  delta  lamis  are  sold  at  $40  to 
$200  an  acre,  Mr.  Rikei-'s  estimate  is  perhaps  a  little 
sanguine.     Not  moi'e  so,  however,  than  his  statement  that 

The  most  ditficult  enRineering  job  of  the  problem  would  be 
the  simple  task  of  forcing  some  steel  tubes  through  the  soft 
alluvial   soil    under   the   Red    River. 

The  tunnel  under  the  Red  River  is  leally  the  secret  of  the 
whole  proposal.  You  repeat  that  tunnel  under  the  Arkansas 
when   you   get    up   that    high. 

To  an  (Uiliiiary  engineer,  lniilding  tunnels  under  a 
rixer  to  cany  the  volume  i>f  water  delivered  by  a  flood 
channel  ten  miles  wiile  might  seem  a  hit  herculean;  but 
to  a  transcendental  engineer  like  ^Ir.  Iiiker  it  is  merely 
■'a  simple  task." 

If  Mr.  Riker  has  any  claim  whatever  to  the  title  Civil 
Engineer,  he  would  do  well  to  consider  that  article  in 
the  code  of  ethics,  in  force  in  some  of  the  national  en- 
gineering .societies  which  pre.scribes  that  new  inventions 
or  projects  in  engineering  work  should  be  .spread  before 
engineering  societies,  or  in  the  technical  press  before  pub- 
licity is  .sought  in  the  new.s))apers.  The  contrary  course 
may  tend  to  seriously  injure  the  reputation  of  the  pro- 
fession  in   the  ]iuhlic  mind. 

Lending    City    Credit   to  Aid  Railway 
Projects 

We  commented  reei'utly  in  these  columns  on  the  re- 
vival, by  a  North  Carolina  railroad  promoter,  of  the  old 
scheme  of  obtaining  local  aid  from  towns  along  the  route 
of  a  proposed  railway,  in  the  shape  of  bonuses  or  sub- 
scriptions to  stock.  There  has  since  come  to  onr  no- 
tice an  appeal  for  local  aid  on  a  larger  scale  which  if. 
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beiug  made  to  the  city  of  Denver.  The  Denver,  Xorth- 
westeru  &  Pacific  E.E.,  partially  built  by  the  late  D.  H. 
MofEatt,  has  been  reorganized  as  the  Denver  &  Salt  Lake 
K}'.,  with  Xewnian  Erb  as  President.  The  City  of  Den- 
ver is  asked  to  aid  in  the  construction  of  the  tunue! 
under  James  Peak  on  the  line  of  this  road,  which  is 
necessary  to  its  economical  operation.  As  the  present 
charter  of  Denver  makes  no  provision  for  a  loan  of  the 
citj-'s  credit  for  such  a  purpose,  an  amendment  of  the 
charter  is  to  be  submitted  to  popular  vote  on  May  20, 
under  which,  if  the  amendment  is  approved  by  the  vot- 
ers, the  city  may  legally  pledge  its  credit  to  aid  in  thi; 
building  of  the  tunnel. 

As  to  what  the  terms  are  under  which  the  city  is  asked 
to  lend  its  credit  to  aid  this  enterprise,  we  have  no  in- 
formation, but  it  may  be  safely  said  that  with  the  pres- 
ent-day need  for  expenditure  for  regular  municipal  pur- 
poses, there  are  very  few  cities  anywhere  which  can 
.safely  undertake  to  borrow  money  to  aid  railway  or  other 
corporations  outside  their  own  borders. 

We  referred  in  our  recent  note,  to  the  fact  that  many 
towns  and  cities  are  today  paying  interest  on  money  bor- 
rowed many  years  ago  to  aid  promoters  of  railway  con- 
struction schemes.  In  not  a  few  instances  where  such 
local  aid  was  given  by  towns  and  cities,  the  road  was  never 
built.* 

There  are  a  number  of  counties  in  the  South  and 
West,  where  the  people  have  repudiated  payment  of  in- 
terest and  principal  on  bonds  issued  under  such  condi- 
tions. A  recent  press  dispatch  reports  the  case  of  Dal- 
las County,  Mo.,  which  issued  bonds  to  the  amount  of 
$"<;3.j,000  over  forty  years  ago,  in  the  aid  of  the  projected 
Fort  Dupont  &  Laclede  R.K.  The  road  was  never  built, 
and  the  interest  wliich  has  accrued  on  the  County  bonds 
then  issued  makes  the  total  amount  outstanding  over 
$2,000,000,  Holders  of  the  bonds  have  been  for  over 
thirty  years  endeavoring  to  enforce  payment  of  prin- 
cipal and  interest  through  the  Federal  courts,  but  the 
state  judges  in  the  local  county  courts  have  defied  the 
Federal  court  orders  requiring  the  a.s.sessment  of  a  tax 
levy  upon  the  county,  to  make  a  payment  on  the  bonds. 
Through  their  failure  to  obey  the  Federal  Court's  orders, 
these  judges  have  been  held  in  contempt,  and  warrants 
have  long  been  outstanding  for  their  arrest  and  con- 
finement. The  judges,  however,  so  far  have  successfully 
eluded  the  Deputy  United  States  Marshal's  attempts  to 
arrest  them,  and  are,  of  cour.se,  supported  in  their  po- 
.sition  by  the  i)ubiic  sentiment  of  the  county.  There  arc 
other  counties,  we  believe,  where  for  years  the  judges 
elected  to  office  have  been  at  once  arrested  and  impris- 
oned, and  have  accepted  their  election  witli  the  umjcr- 
standing  that  this  would  be  the  ca.se. 

Such  conflict  between  the  Federal  and  the  State  judic- 
iary conies  dangerously  near  to  anarchism.  It  has  been 
well  said  that  evil  begets  evil.  The  voting  of  local  aid 
to  railway  companies  in  the  period  of  active  railway  pro- 
irioi.jn,  25  to  50  years  ago,  more  often  than  not  was  ac- 
companied by  corruption  on  a  huge  .scale.  The  interests 
wliicli  sought  to  f)blain  a  vote  of  city  or  town  or  coniitv. 
in  favor  of  local  aid,  more  often  than  not  ])urcb!ised  the 
Hupport  of  influential  men  by  every  possible  means,  and 


•"The  total  county  nnd  town  aid  to  railway  ronHtructlmi 
ftlven  In  thp  •■ntln-  loiintry  nrobatily  nmountpil  to  Hevfral 
hundred  million  doIlarM,"  Johnson's  "American  Railway 
TrAniiportatlon." 


upon  election  day,  bought  votes  by  the  wholesale  at  so 
much  a  iiead. 

It  is  no  wonder  that  the  present  generation  repuiliates 
its  obligation  to  pay  debts  incurred  under  such  circum- 
stances, a  quarter  of  a  ceutury  or  more  ago. 

It  will  be  well  for  Denver,  or  any  other  city  or  town, 
which  today  is  asked  to  lend  its  credit  in  the  aid  of  a 
private  enterprise  of  any  sort,  outside  its  own  borders,  to 
consider  carefully  the  disastrous  results  which  have  in 
the  pa.st  almost  without  exception  followed  such  misuse 
of  public  credit. 

New  Haven  Railroad  Financiering 

That  tangled  web  of  corporation  finance  which  has  l)een 
revealed  to  the  public  in  the  investigation  now  being  con- 
ducted by  the  Interstate  C  ommerce  Commission  of  the 
Xew  York,  Xew  Haven  &  Hartford  R.R.  Co.'s  affairs 
will  have  great  influence  in  alienating  the  intelligent  pub- 
lic opinion  whose  support  the  railways  so  much  need  at 
the  present  time.  We  have  spoken  so  recently  and  bo 
emphatically  in  these  columns  regarding  the  injustice 
of  indicting  the  chief  officers  of  the  Xew  Haven  com- 
pany on  the  charge  of  criminal  responsibility  for  railway 
accidents,  that  we  may  the  more  freely  express  disap- 
proval of  the  work  which  has  been  done  by  those  in  con- 
trol of  the  Xew  Haven  Co.  in  complicating  its  finances. 

It  is  not  merely  the  railway  travelers  and  ship])ers  of 
Xew  England  who  are  criticizing  the  oflicers  of  the  Xew 
Haven  Co. ;  it  is  thousands  of  its  stockholders.  These 
stockholders  can  recall  the  time,  not  many  years  ago, 
when  the  stock  of  the  Xew  Haven,  and  Boston  &  Maine, 
and  Bo.ston  &  Albany,  and  half  a  dozen  other  high-class 
railways  of  Xew  England  was  regarded  as  a  gilt-edged 
investment.  Their  dividends  were  considered  as  certain 
a  reliance  for  income  as  the  earnings  of  bank  stock  or  of 
conservative   Xew  England  manufacturing  corporations. 

Since  that  time  a  consolidation  craze  has  swept  over 
Xew  England  and  its  entire  railroad  system  has  come 
under  the  control  of  the  Xew  York,  X'ew  Haven  &  Hart- 
ford Co.  and  the  X'ew  York  Central  lines.  Coincident  with 
this  change  has  come  a  steady  fall  in  the  prices  of  these 
gilt-edged  stocks  and  a  drop  in  the  dividend  rate  or  its 
entire  disappearance.  Stockholders  are  not  satisfied  with 
the  explanation  that  this  is  all  because  railway  profits 
have  fallen  ofi^  because  of  the  increase  in  railway  wages 
and  in  the  prices  of  railway  materials.  They  know 
very  well  that  during  the  past  ten  years  the  capitaliza- 
tion of  the  Xew  Haven  has  been  enormously  increased, 
'i'he  burden  of  ])roof  lies  upon  the  oHicers  and  directors 
who  have  been  resjxuisible  for  this  increase  to  show  that 
it  was  wisely  and  honestly  made.  ^ 

In  view  of  the  revelations  made  before  Inter.state  Com- 1 
merce  Comnii.ssioner  Prouty  hist  week,  we  fear  some  of  • 
the  Xew  Haven  stockholders  will  conclude  that  (lie 
company  made  use  of  the  money  rai.sed  by  its  iiicreiisi.l 
capital  to  piireluuse  cats  and  dogs.  They  may  have  bii'n 
cats  and  dogs  with  a  fancy  jiedigree,  but  there  is  sm<  h 
a  tiling  as  purchasing  them  at  too  high  n  price. 

There  are  many  old-fashioned  jieople  who  still  bclicM' 
that  the  best  way  to  run  a  railroad  is  to  stick  to  tlie 
railroad  business  and  who  insist  that  the  stockholders  and 
jialrons  of  the  Xew  Haven  system  would  have  been  bel- 
ter off  today  if  its  mnnageinent  had  been  contented   to 
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do  this  nisU'iul  of  loiiiliiii;  ilsi'ir  u|i  with  linllcy  niiicU 
and  liDlrl  iniii|iiuiii's  and  stonml)<)at  lines  and  all  sorts 
of  silk'  rnlcr|iris('s.  'rJHTo  an;  tllosc  uiio  ididrnd  also 
thai  the  millions  wiucli  have  hccn  iinurcd  hkc  ualiT 
iido  the  woi'k  ol'  eoiivei'tiliy  the  inaiii  line  from  Xew 
^'lU'U  to  New  Haven  to  eleetrie  operation  has  heen  a  had 
investment  for  the  Xew  Haven  stoekhohlers. 

All  this  tangled  web  ol'  eorporalion  linanee  may  he 
eapahle  of  exiilanation  :  h\it  any  sueh  maze  ol'  tiiianeier- 
ing  is  ill  itself  siiilieient  to  arouse  the  suspicion  that  the 
web  has  been  woven  to  cover  and  make  impossible  of  de- 
tection the  lootinji'  of  the  coini)any's  treasury.  To  put 
it  I'.laiidy.  the  New  Haven  financial  tangle  is  strongly 
reminiscent  of  the  malodorous  financial  jugglery  by  which 
thousands  of  investors  in  New  ^'ork  street-railway  lines 
were  fleeced  a  few  years  ago. 

We  know  of  business  men  at  the  head  of  large  cor- 
porations who  beliexe  that  the  abuses  of  the  holding-com- 
pany system  are  so  flagrant  that  corporations  should  be 
forbidden  by  law  from  holding  other  corporation's  stocks. 
There  is  no  doubt  that  such  .sweeping  legislation  wonirl 
be  a  hard.ship  in  many  cases,  since  it  often  becomes  de- 
sirable for  perfectly  proper  purposes  that  one  corpora- 
tion should  own  an  interest  in  another.  This  much  may 
be  said  and  said  emphatically,  however,  that  the  abuses 
of  the  holding-company  system  and  of  intercorporate  re- 
lations have  become  so  serious  that  any  honestly  man- 
aged corporation  should  endeavor  to  reduce  its  financial 
relations  with  other  corporations  to  the  lowest  possible 
limit.  The  aim  should  be  to  keep  the  business  of  a 
corporation  so  simple  that  its  stockholders  can  have  a 
reasonable  understanding  of  what  their  property  con- 
sists. These  who  weave  such  financial  webs  as  now  en- 
tangle the  New  Haven's  affairs  lay  them.selves  open  to  the 
suspicion  that  they  have  deceived  the  people  whose  prop- 
erty they  hold  in  trust. 

Grouting  Gravel  in  River  Beds 

Some  (d'  the  older  readers  of  ExGiXEEBiyo  News  may 
recall  articles  published  in  this  journal  in  the  early  '90's 
by  Robert  L.  Harris,  who  died  in  1896,  describing  a  sys- 
tem of  forcing  cement  grout  under  pressure  into  per- 
meable ground,  such  as  sand  or  gravel,  for  the  purpose  of 
making  it  watertight  or  to  add  to  its  sustaining  power. 
Mr.  Harris,  who  was  a  well  known  engineer  of  that  time, 
ir.ade  a  number  of  experiments  and  we  believe  took  out 
jiatents  on  the  system  and  carried  out  successfully 
engineering  works  on  this  plan.  A  somewhat  .similar 
]uocess  was  described  about  the  .same  time,  in  various 
pajiers,  by  W.  R.  Kinipple,  an  English  engineer  who  built 
breakwaters  and  other  .structures  by  dumping  riprap 
or  artificial  blocks  into  the  sea  and  then  filling  the  in- 
terstices with  grout.* 

*Some  additional  examples  of.  the  use  of  this  system  are 
as  follows:  .At  the  International  Engineering  Congress  held 
in  Chicago,  in  1893,  a  paper  by  E.  Neukirch.  of  Germany, 
described  a  method  of  solidifying  submerg-jd  sand  or  gravel 
by  forcing  dry  cement  through  a  pipe  ny  eompressad  air,  the 
agitation  caused  by  the  air  serving  to  mLM  the  cement  with 
the  mass  of  material.  This  process  wis  actually  used  /n  some 
sewer   construction. 

.\  more  general  practice  is  to  use  li-juid  cement  grout,  and 
a  process   of   this   kind   used   in    Prance   for   shaft   and  tunnel 

I  work  in  water-bearing  t^ravel  was  described  in  our  issue  of 
•Tune  1.  1911.  A  rsimilar  proces'?  used  for  converting  sand  and 
loose  stone  into  monolithic  masses  in  English  harbor  work 
was  described  in  our  issue  of  0.?t.  l".  isn3.  .V  recent  apnlica- 
tion  of  the  same  oro.^ess  was  at  the  La  Salle  St.  tunnel  under 
the  Chicago  River  ("Hnrineoring  News,"  .\ug.  13  and  Sept.  21, 
1911).  Tile  river  tunnel  's  a  twin-tube  steel  shell  sunk  in  a 
dredged   trench,   and  a   cofferdam   was  built   over  each  end   to 

I  enable  the  connections  to  be  made  with   the  .and  or  approach 


'I'liis  experimenting  and  early  work  was  doni;  at  a  time 
when  cement  was  eom|>aratively  an  expensive  material. 
With  cement  at  |iresent  prices  it  woidd  Ik;  |>ossible  to  i>ii.rv 
a  lot  of  it  in  j)ermeable  ground,  according  to  this  method, 
if  I  he  desired  results  could  lie  thereby  .secured.  It  mqst 
b(,'  said,  however,  that  neither  in  dam  construction  ijtir  iu 
foundations  has  this  grouting  .system  ever  been  ii^lfipted 
to  any  considerable  extent.  The  reason  can  be  summed 
up  in  a  few  words.  It  is  that  the  engineer  is  never 
ipiile  certain  of  these  residts.  When  a  man's  reputation 
is  at  stake  he  is  not  inclined  to  run  risk  for  the  sake  of 
saving  a  certain  amount  of  money. 

This  attitude  is  entirely  proper.  Even  if  in  nine 
cases  oiii  of  ten.  |)nni]iing  grout  into  a  gravel  .stratum 
below  the  foundation  course  of  an  important  dam  would 
.shut  off  the  flow  of  water  heiiealh  it  and  make  it  secure, 
no  engineer  will  wish  to  take  the  risk  that  in  the  tenth 
case  water  may  lind  its  way  through  between  the  grouted 
strata  and  cause  a  washout  which  may  wreck  the  struc- 
ture. Similar  conditions  obtain  in  the  case  of  a  bridge 
pier.  Every  engineer  responsible  for  the  safety  of  a 
bridge  structure  w^ould  prefer  to  see  the  bed  rock  laid 
dry  under  the  piers  and  the  concrete  and  masonry  laid 
on  it  in  the  dry  rather  than  build  any  other  type  of 
foundation.  Of  course  it  is  in  many  locations  not  possi- 
ble to  do  this;  but  pile  foundations  or  cylinder  , piers 
will  be  the  recourse  of  the  engineer  ratlier  than  any  ex- 
periments on  forcing  cement  into  the  underwater  strata, 
to  go  he  knows  not  where. 

Nevertheless  the  grouting  i)rocess  has  its  field  of 
usefulness;  and  experiments  with  it  continue  to  be 
made.  A  notable  recent  case  was  the  work  on  the  Hale's 
Bar  lock  and  dam,  near  Chattanooga,  Teiin.,  where  it  was 
attempted  to  fill  up  the  cavities  in  the  limestone  strata 
along  the  line  of  the  dam  site  across  the  river  by  pump- 
ing in  grout.  According  to  our  best  information,  the 
experiment  was  afifilure  and  it  was  decided  to  adopt 
more  certain  methods  of  nialiing  the  foundation  water- 
tight. 

In  our  issue  of  Apr.  3.  Mr.  1).  \\.  Cole  described  the 
use  of  the  grouting  system  for  closing  seams  iu  deep 
strata  under  the  Lahontan  Dam  in  Nevada  on  the 
Truckee-Canson  project  of  the  United  States  Reclama- 
tion Service.  Here  a  double  line  of  2%-in.  holes  was 
drilled  through  seamy  rock  to  a  dei)th  of  30  to  70  ft, 
below  the  trench  bottom,  the  holes  being  spaced  3  ft. 
apart  iu  each  row,  and  the  rows  being  2  ft.  apart.  The 
holes  were  first  tested  with  water  under  a  head  of  Ig? 
ft.  and  the  grout  was  then  forced  in  under  a  pre,s.?ure 
reaching  100  lb.  per  sq.in.  until  the  hole  was  filled.  With 
such  careful  and  thorough  work  it  mav  be  admitted  that 
small  likelihood  exists  that  any  unfilled  crevices  could  re- 
main between  the  drill  holes  through  which  water  in 
any  dangerous  amount  could  ever  find  its  way. 

On  the  other  hand  when  work  is  done  thus  thoroughlv, 
the  saving  by  the  grouting  process  is  not  great.  On  the 
Lahontan  Dam,  the  estimate  of  the  saving  made  was 
only  $3300  compared  with  the  cost  of  trenching  and  fill- 
ing with  concrete  to  the  same  depth.  Many  engineer.? 
would  prefer  the  trenching  method  where  the  difference 
in  cost  is  so  small. 


tunnels.  To  make  the  coffer-dams  water-tight  at  the  bottom 
and  around  the  curved  sides  of  the  tunnel  shell,  before  pump- 
ing out  the  water,  loose  stone  was  ueposired,  in  wfxich  ver- 
tical pipes  for  grouting  were  embedded.  When  the  st  me  had 
been  filled  to  the  desired  depth,  cement  grout  was  forced  in 
by  compressed  air.  -The  result  proved  very  satisfactory  • 
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It  should  be  emphasized  that  the  Lahontan  work  was 
the  groutjug  of  cavities  in  seamy  rock.  This  is  a  safer 
and  more  certain  proposition  than  pumping  grout  into 
sand  or  gravel. 

In  a  paper  published  elsewhere  in  this  issue  are  de- 
scribed .'ome  quite  elaborate  experiments  recently  car- 
ried out  for  the  Louisville  &  X'ashville  R.R.  to  determine 
the  possibilities  of  applying  the  grouting  system  to  the 
formation  of  pier  fo(^tings  in  the  gravel  bar  of  a  river. 
The  e.xperiments  are  rejwrted  in  con.-;iderable  detail  and 
are  well  worth  putting  on  record  for  the  benefit  of  any  en- 
gineers who  may  wish  to  investigate  the  possibilities  of 
this  ]>rocess.  We  are  of  the  opinion,  however,  that  those 
who  carefully  follow  this  record  of  experiments  will  nut 
be  favorably  impressed  with  the  process  as  a  method  of 
providing  foundations  for  a  permanent  structure.  Even 
if  it  be  taken  as  demonstrated  tiiat  in  tlie  hands  of  an 


engineer  of  sufficient  experience  and  judgment  a  fairly 
thorough  cementation  of  the  underlying  gravel  can 
he  secured,  there  is  always  a  chance  that  carelessness 
at  some  point  of  the  job  or  the  presence  of  a  stratum 
of  pure  clay  or  silt  instead  of  gravel  may  result  in  a 
weak  place  in  the  structure  which  may  eventually  give 
serious  trouble. 

The  best  and  most  certain  results  with  the  grouting 
system  have  been  obtained  where  it  was  applied  to  seamy 
rock  or  to  tilling  the  interstices  of  clean  broken  .stone 
previously  deposited. 

But  if  it  is  a  questidu  of  !-aviiii,r  ^ost  in  making  a  deep 
foundation  in  waier-liearing  niaterial,  nio.st  engineers 
would  prefer  to  dredge  out  the  material  and  then  mix 
the  concrete  in  the  desired  projjortions  and  deposit  it 
through  the  water  with  a  tremie,  rather  than  take  the 
cliMUces  of  forcin;,'  gnmt  into  the  strata  in  place. 
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Some  Results  of  the  Cannon  Firing 
on  Buildings  in  Mexico 

Sir — Your  readers  may  be  interested  to  see  some  of  the 
photographs  of  buildings  iu  the  City  of  Mexico  which 
were  subjected  to  heavy  cannon  fire  during  the  recent 
street  fighting  in  that  city.  Fig.  1  is  a  rcinforccd-con- 
crele  apartment  hotel  on  the  Pa.seo  de  la  Reforniii,  built 


paratively  little  injury  considering  the  heavy  fire  to 
which  it  was  expo.sed  for  several  days.  The  building  was 
occupied  by  the  trooj)s  of  Felix  Diaz,  and  cannon  were 
mounted  on  the  roof,  which  did  ell'ective  work.  Fig.  4 
shows  the  damage  done  in  a  very  short  time  by  Diaz* 
cannon  on  tiie  rubble  nui.sonry  walls  of  Relem  prison,  and 
on  the  wall  surrounding  the  pri^nm  yard,  which  was  built 
of  large  j)ieces  of  soft  stone.     The  Mailci-n  lantiDn.  which 


Fl<;.    I.  Al'Alil'.MKNT  JloTKI, 
OK  RKl.NPOIfCKI)  foXfUKTi; 

ill  ^'.>^^i.  Tlu!  Madero  Iroops  occu|)ied  the  roof  nf  tlii-! 
building  and  some  of  tlu-ni  ar"  neon  in  the  jjicturc  j;iiard- 
ing  the  windows  on  the  first  floor.  The  windows  on  the 
to|)  floor  were  broken  by  bullets  and  the  surfaci;  of  llu? 
<-oncrete  wall,  which  ha<l  an  excellent  smooth  finish,  was 
jtitted  by  nuuhine-gun  lire,  otherwise  the  building  was 
not  injured. 

?'igs.  2  and  •'!  show  tin-  residts  of  10  dayx' 
Cfinnonnding  on  the  reinforccfl-concrete  Y.  M.  C.  A. 
building  in  Halderas  street.  Thin  building  was  erected 
about  1910.  Ft  luiH  a  metal  cornir'e  with  a  low  parapet 
of  hollow  tile  nl)ove.  The  exterior  of  the  buildiiif;  was 
badly  7>itted  by  the  shotM.  but  the  structure  received  corn- 


were  located  here,  were  (|uirl\ly  silcuicd.  l'"i<;.  5  shows 
the  field  gun  which  did  this  elVcclivc  boinliardment  on 
Heleni  prison.  The  gun  was  placed  half  a  bloi-k  from  the 
prison  at  the  corner  of  Halderas  St.  It  is  fair  to  say  that 
the  gunners  who  worked  this  and  other  Diaz  artillery 
were  under  direction  of  a  Mexican  oilicer  who  received 
his  military  education  in  France  and  tliey  did  remark- 
ably accurate  shooting;.  Fij;.  (i  shows  the  cannon  lined 
uji  before  the  Natiomil  I'alace.  The  uuniu'rs  in  charge 
iif  these  pieces  stayeil  in  ]i(isition  behind  them  for  five 
dayi  after  the  capture  of  Madero. 

B.  B. 
City  of  Mexico,  Miinb  10,  191,1. 


Mav  H.   ism;! 
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The   Dayton   I'lood 


Sir — Since  retunmig  iiimi  Duyioii,  I  luivc  road  with 
intorest  your  accouiils  of  tlie  flood,  aud  they  are  very 
airiirate.  A  great  deal  ol"  thinking  is  going  on  as  to 
wluit  caused  the  Hood  and  liow  siuh  Hoods  can  be  pre- 
vented. 

Tlie  daily  [mikts  of  Jlar.  ".'(i  niid  -27  .laimed  tlic  hi-,'!, 
water  at  Daylim  was  caused  liy  broken  rcsci-Noirs.  It 
was  hiler  I'ouiid  thai  none  of  tlie  reservoirs  ha.l  bniken 
'or  even  overtiuwcd  tlicir  b.mks. 


Fig.  1.  IfL.sLLi  OF  Caxxox  Shot  on  Bklem 
Pexson  Walls 


Tlie  neHs|)apers  told  of  ji  ••wall  of  water"  whi(!h  wa.i 
MWee|)ing  down  the  Miami,  in  spile  of  the  fact  that  Day- 
ton and  Hamilton,  where  the  worst  damage  occurred, 
arc  over  a  hundred  miles  by  the  river  from  the  rcscr- 
viiirs.  It  is  evid<'nt  thai  tbe  reservoirs  at  their  remote 
location  and  with  their  low  banks  could  not  create  flood 
eoiiditioiLs  even  should  their  banks  give  way. 

This  then  answers  one  of  the  srhemcs  presented  for 
the  prevention  of  floods,  for  if  the  reservoirs  could  not 
hold  enough  water  to  create  desi  rnclioii,  they  could  not 
reserve  enough  water  to  prevent  it. 

Claims  have  been  nuide  that  the  Hood  resulted  from 
en(roa(linient.s  on  the  river  channel  and  not  enough  clear- 
niue  under  the  bridges.  Both  of  these  conditions  in- 
creased the  disaster  Init  cannot  be  accc|ited  as  tbe  main 
cause. 

The  flood  resulted  from  the  excessive  rainfall.  The  av- 
erage rainfall  in  this  district  is  .-Jonie  .jl»  in.  per  vear. 
The  Miami  River  drains  some  2500  stpiare  miles  and  tbe 
contour  of  the  land  is  such  that  the  water  flows  ofl;  raj)- 
idly.  The  rainfall  over  this  whole  watershed  averaged 
7  in.  for  the  two  days  preceding  the  flood  and  in  some 
places  as  much  as  11  in.  fell.  The  gnniiid  was  saturated 
at  the  start  so  practically  all  this  rain  ran  oil'. 

Many  wild  plans  are  pro])o,sed  to  remedy  the  innible. 
Agitation  of  remedies  will  mean  votes  for  Congressmen. 
One  plan  now  is  to  dig  a  new  channel  through  Dayton 
two  miles  long,  :W  ft.  deep,  and  8(»()  ft.  wide.  It  is 
argued  as  being  feasible  in  that  the  'Mirt  excavated  can 
be  used  to  refill  the  old  channel  and  so  rejilace  building 
sites  destroyed."  Of  course  no  mention  's  made  of  the 
buildings  that  would  be  wrecked  or  the  cost  of  the  under- 
taking. Some  minor  changes  in  the  river  channel,  of 
course,  will  be  made. 

The  damage  done  is  indescribable.  The  one  miracle 
is  the  relatively  small  loss  of  life.  The  telephone  com- 
panies did  wonderful  service  in  spreading  the  alarm  but 
the  warning  to  the  poorer  people  came  from  an  unolheial 
source.  The  engineer  at  the  Piatt  Iron  Works  left  word 
Monday  evening  to  be  called  in  case  the  river  rose  so  as 
to  throttle  the  discharge  water  from  his  condensers.  He 
was  called  before  midnight  and  before  4  a.m.  it  was  evi- 
dent that  the  river  was  going  over  the  levees.  He  ac- 
cordingly tied  down  the  factory  v.'histle  and  let  it  sound 
till  daybreak.  This  alarm  aroused  many  people  who  were 
thus  enabled  to  reach  safety.  The  water  overflowed  the 
levees  shortly  aftpr  7  a.m. 

Prevention  of  a  similar  catastrophe,  should  rainfall 
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National  Palace 
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conditions  be  duplicated,  is  absolutely  impossible  on  ac- 
count of  expense.  However,  the  levees  should  be  made 
strong  enough  for  ordinary  floods  and  then  trust  that 
this  will  be  the  last  cloudburst. 

H.  C.  Wight. 
Commonwealth  Bldg.,  Philadelphia,  Penn. 
Apr.  id,  1!I13. 

The  Bill  to  License  Engineers  in  New 
York  and  the  Technical  League 

Sir — A.<  an  old  subscriber  and  one  wlio  is  interested  in 
the  improvement  of  the  status  of  the  civil  engiuering 
profession,  I  wi.sh  to  defend  the  bill  for  the  licensing  of 
engineers  introduced  in  the  New  York  legislature,  by 
quoting  from  your  issues  of  Mar.  27,  p.  639,  and  Apr.  3, 
p.  680  and  697. 

In  the  first  place  this  bill  was  introduced  by  Assembly- 
man Jesse  P.  Larrimer,  himself  an  engineer  and  con- 
structor. Knowing  the  resi)onsibilities  of  engineers  upon 
construction  work,  it  is  but  natural  that  he  should  in- 
troduce such  a  measure.  The  records  of  collapsing  struc- 
tures that  fill  your  present  news  columns  should  be 
eloquent  and  convincing  proof  of  the  need  of  such  a 
measure  in  more  states  than  New  York. 

The  Technical  League  of  Engineers  has  given  this  bill 
the  closest  of  study  and  it  meets  with  their  unqualified 
approval.  The  league,  it  is  stated,  has  a  membership 
of  about  a  thousand  engineers  in  all  parts  of  the  coun- 
try, a  large  majority  being  residents  of  New  York.  Nat- 
urally they  see  great  merit  in  Mr.  Larrimer's  bill.  They 
are  desirous  of  seeing  proper  .safeguards  placed  over  pub- 
lic works,  for  the  iiublic  benefit,  and  of  having  all  such 
civil  engineering  and  surveying  work  done  or  supervised 
by  men  competent  to  qualify  under  the  regulations  of 
the  State  Board  of  Kegents. 

Many  eminent  engineers  apjjcared  before  the  Commit- 
tee on  Public  Education,  including  our  worthy  State  En- 
gineer and  Surveyor,  Mr.  John  A.  Bensel,  advocating  the 
principle  of  licensing,  yet  your  published  articles,  above 
referred  to,  do  not  so  state  nor  aim  to  give  this  additional 
truth.  Your  chief  aim  appeared  to  be  to  belittle  the 
Technical  League  of  Engineers  (which  you  cannot  do) 
and  to  create  false  issues  to  befog  the  merits  of  the  bill. 

Again,  is  seems  strange  that  you  argue  "that  the  pro- 
posal to  place  the  whole  engineering  profession  under 
State  control  means  no  benefit  to  the  profession,  but  a 
-f/rious  injury,"  when  the  sentence  you  quote  from  the  bill 

-ays  only  " in  the  designing,  construction  and  engi- 

ni-iTing  inspection  of  public  works  which  require  engi- 
neering experience,"  etc.,  etc.,  as  civil  engineer  or  sur- 
veyor. 

Again,  no  greater  misstatement  of  fact  can  be  made 
than  that  "the  bilLs  which  have  been  introduced  and 
;)ushed  in  the  New  York  Ivegislature  appear  to  be  solely 
due  to  an  organization  of  which  nothing  but  the  name 
is  definitely  known,  its  list  of  members  and  its  ofli- 
iflTs  being  kept  u  secret."  If  you  refer  to  the  Technical 
Leajrne,  it  has  for  some  time  been  incorporated  und(!r  the 
New  York  law.  Is  that  secret?  Whoever  saw  tabulated 
for  the  use  of  unscrupulous  critics  or  foes  a  list  of  names 
of  the  members  of  any  organization?  The  membership 
in  such  a  case  muxl  be  confidential,  lest  the  list  be  used 
to  the  possible  injury  of  some  member  not  personally  at 


fault  in  any  detail  of  his  work  but  whase  beliefs  were 
in  sympathy  with  the  "under  dog." 

To  show  the  absurdity  of  your  above  quoted  state- 
ment, you  say  a  little  further  on,  "Tliere  are.  for  ex- 
ample, sound  arguments  in  favor  of  the  proposition  that 
those  who  engage  in  the  work  of  land  surveying  should 
be  examined  and  licensed.  Such  a  thing  is  entirely  prac- 
ticable and  has  in  fact  been  carried  out  in  many  cities." 

Yet  this  is  the  very  provision  and  purpose  of  the  pres- 
ent bill,  you  so  badly  mi.squote  and  attack,  viz. :  to  make 
it  state-wide.  The  very  bill  of  which  you  previously 
stated  "there  is  no  public  demand  whatever  for  the  pas- 
sage!" Did  that  result  also  come  about  through  the 
"secret"  efforts  of  that  organization  known  as  the  Tech- 
nical League  of  Engineers? 

John  C.  Locive. 

1880  West  Seventh   St.,   Brooklyn,   X.   Y. 
Apr.  10,  1913. 

[We  give  space  to  the  above  letter  in  accordance  with 
our  long  established  policy  of  giving  fair-  space  to  both 
sides  of  a  disputed  question.  We  forbear  comment 
upon  it  further  than  to  say  that  so  far  from  misrep- 
resenting the  attitude  of  the  various  parties  at  the  Albany 
hearing,  our  report  specifically  said  : 

state  Engineer  Bensel  said  he  was  in  favor  Qf  licensing 
engineers,  but  opposed  to  the  present  bill  ("Eng.  News,"  Apr. 
17,  p.  789). 

We  may  add  further  that  our  corrcsiwndent  assumes 
that  the  bill  which  he  so  energetically  defends  is  a  mea.s- 
ure  for  the  best  interests  of  engineers.  He  has  a  perfect 
right  to  his  opinion,  but  he  should  remember  that  many 
other  engineers  whose  years  and  experience  entitle  their 
opinion  to  great  weight  and  who  are  as  solicitous  for  the 
jirofession's  welfare  as  he  can  be  are  convinced  that  the 
proposed  measure  would  be  wofully  disastrous  to  the  en- 
gineering profession,  and  just  as  much  so  to  the  "under 
dogs"  as  to  the  men  of  higher  rank. — Ed.] 


Sir — I  wish  to  make  a  few  suggestions  regarding  the 
criticisms  against  the  Licensing  of  Engineers  expressed 
in  your  valuable  journal.  The  fact  that  the  Bill  is 
I)romulgated  by  the  Technical  League,  a  secret  organiza- 
tion and  is  not  desired  by  the  profession  at  large,  is 
not  only  untrue  but  beside  the  point.  The  Technical 
League  is  not  a  secret  organization  and  the  rank  and 
file  of  the  profession  have  now  come  to  feel  that  in  a 
License  Bill  lies  the  only  hope  for  the  future  of  the  pro- 
fession. 

But  this  is  all  beside  the  ])oint;  what  dilVcrenco  does 
it  make  who  fathers  the  Bill?  Why  not  criticize  it  upon 
its  merits  and  upon  that  only? 

Again:  The  object  of  the  Bill  is  to  ])roteet  the  Public, 
its  licnefit  to  the  profession  is  secondary  and  is  a  jioint 
not  considered  from  a  legislative  stand])oint. 

in  your  editorial  of  April  ."5,  it  is  stated  that  e.vanii- 
natiou  of  the  plans  and  inspection  of  the  construction 
of  an  engineering  work  would  be  a  greater  safeguard 
to  the  public  than  would  be  the  examination  of  the  en- 
gineer thereof. 

.\ssiiTric  that  they  were  of  equal  value  as  safeguards, 
would  it  not  be  better  to  do  both  ?  Is  there  any  objection 
to  having  two  or  even  more  safety  devices  on  an  elevator 
car?  Would  not  your  sense  of  safety  grow  stronger  in 
proportion  to  the  number  of  such  devices  on  the  car  in 
which  you  rode? 


Mav  «.  I!)l 


E  .N  (I  I  ,\  K  !■;  K  I  .\  (;      X  K  \\  S 


»7:{ 


But  aro  llk'j  oT  jqual  valuer  Tlic  examiiuition  of  jjlaiis 
and  spfi'ilii'atious  also  is  in-ai-ticed  to  a  givati-r  or  less 
degree  almost  universally  and  yet  enormous  errors  ereep 
through.  It  is  a  sim|)le  matter  to  eritieise  what  appears 
ou  the  plans  and  in  the  s|ieciliealions,  hut  it  is  quite  a 
different  matter  to  discover  smli  \  itul  points  that  the  en- 
gineer, if  he  he  iniomj)etent,  fails  to  consider  and  here 
is  where  most  of  the  trouble  lies. 

It  is  more  important  that  a  comiJetenl  engineer  lay 
out  the  work  than  thai  It  he  cheeked — aiul  hy  whom? 
Another  iinlicciisi'd  riti/l/ircr.'  The  same  applies  to  the 
inspection  of  the  I'ouslnution  of  the  job. 

lIoxr.vorE  1'.\lmer. 

10;V.>  Jaikson  .\ve.,  Xew  York  Citv. 
Ajir.   1  I,  ]'.ii;i 


Sir — -I  should  like  to  sound  a  warning  note  to  the  pro- 
fession in  respect  to  the  general  subject  of  licensing 
engineers,  and  more  particularly  in  respect  to  the  licen- 
sing hill  introduced  in  the  Assembly  of  the  State  of  New 
York  and  at  this  wi-iting  under  consideration  liy  the 
Committee  on  Ivhuation.  The  writer  appeared  before 
the  Committtee  on  Apr.  1  in  opjiosition  to  this  bill,  as 
one  of  a  Committee  of  the  American  Institute  of  Con- 
sulting Engineers  aiid  in  so  doing  liecame  acquainted 
with  its  oi)jects. 

An  abstract  of  this  bill  was  nuide  in  your  issue  of  Mar. 
27,  lid;!,  which  will  serve  to  eidighten  those  not  famil- 
iar with  it.  As  is  perhaps  generally  known,  this  measure 
or  one  very  similar  to  it  has  been  actively  indorsed,  if  not 
presented,  by  what  is  known  as  the  Technical  League  of 
America,  an  organization  whose  membership  is  presum- 
ably secret,  hut  which  is  understood  to  contain  princi- 
pallv  emplovecs  of  the  various  engineering  bureaus  of  the 
City  of  Xew  York. 

In  the  hearings  before  the  committee,  those  in  favor  of 
the  bill  were  ably  re])resented  by  competent  and  experi- 
enced counsel,  so  that  it  is  fair  to  presume  that  an  ener- 
getic and  faithful  effort  is  being  made  by  a  branch  of 
engineering  to  .secure  the  jiassage  of  this  bill,  but  just 
for  what  specific  pur])ose  I  am  unable  to  suggest.  Per- 
haps it  emanates  in  tlie  thought  that  the  licensing  of 
so  called  ci-'il  engineers  will  restrict  the  number  engaged 
in  practice  in  the  State  of  .\ew  Y'ork,  and  thereby  raise 
the  salaries  and  better  the  conditions  of  those  who  are 
now  urging  the  jjassage  of  the  act. 

It  seems  to  the  writer  that  this  branch  of  engineering, 
which  we  may  safely  presume  contains  a  majority  of  the 
younger  element,  is  pursuing  a  false  hope.  Does  not  their 
endeavor  tend  to  lower  the  dignity  and  worth  of  the  pro- 
fession in  the  "public  eye"?  It  must  be  remembered 
in  this  connection  that  the  general  public,  and  I  mean 
by  this  the  people  who  have  not  been  brottght  into  busi- 
ness contact  with  engineers,  do  not  know  the  difference 
lietween  an  engineer  and  a  rodman  or  draftsman.  In  the 
public  mind,  anyone  is  an  engineer  nowadays  who  can 
draw  a  pen  along  a  straight-edge,  do  plane  surveying, 
inspect  pavements,  or  tap  rivets. 

Xow,  if  the  bill  before  the  Xew  Y'ork  Assembly  he- 
comes  a  law,  it  will  jiermit  any  person  with  a  slight  ac- 
quaintance with  construction  work  and  preliminary  ideas 
of  engineering  to  obtain  a  licen,se  as  a  "civil  engineer." 
From  the  i)nblic  standpoint,  therefore,  the  young  student 
of  a  correspondence  school  or  a  rodman  of  three  years' 
experience   will   become   under  a   state   indorsement   the 


e<pial  of  the  chief  engineer  of  a  largo  enterprise.  The 
result  will  i)e  that  the  |)ublic  will  have  no  means  of  know- 
ing or  judging  between  tiie  coin|n'lent  engineer  wiio  is 
able  to  design  and  const ruct  large  works  and  ids  young- 
est and   lowe.-it-grade  employee. 

it  ai)pears  to  me,  tiu-refore,  that  the  Technical  Ivoague 
of  America  is  acting  most  unwisely  in  their  efforts  to 
regulate  the  civil  engineering  profession.  Instead  of  de- 
pending ujjon  individual  effort  to  attain  res|)onsible  jiosi- 
tions  through  their  su|)erior  officers  and  conlining  their 
ell'orts  to  the  discussion  and  .solution  of  the  inuiiici|ial 
engineering  problems  that  they  are  daily  undertaking, 
they  are  endeavoring  to  bring  about  their  advancement 
by  legislation. 

In  the  opinion  of  the  writer,  if  tlu-y  succeed  in  |>assing 
their  license  bill,  they  cannot  hope  to  attain  the  ends  that 
they  seek.  Their  promotion  and  their  compensation  will 
still  dei)end  upon  imlividual  merit,  e.xi)erience  and  ability 
to  hustle,  and  this  evidence  will  always  be  interpreted 
and  reviewed  by  an  older  and  exi)erienced  engineer  who 
has  risen  by  such  means  from  their  own  ranks.  The 
writer  speaks  from  a  broad  experience  in  practical  work 
covering  many  parts  of  this  and  other  countries  in  which 
he  has  worked  as  an  assistant  and  as  a  chief.  His  ex- 
perience is  now  expressed  with  the  most  kindly  and  pa- 
ternal feeling  for  the  young  graduate  as  well  as  for  the 
apprentice  and  others  who  are  not  fortunate  enough  to 
pursue  their  ])reliminary  studies  in  an  engineering  school. 
He  desires  now  to  remind  the  younger  and  rising  gener- 
ation of  engineers  that  there  is  always  "plenty  of  room 
at  the  top"  which  is  gained  only  by  hard  work,  applica- 
tion to  the  fundamentals  of  civil  engineering,  and  the 
acquired  aptitude  to  handle  men,  and  to  warn  them  that 
these  qualities  cannot  he  obtained  by  legislation. 

Many  able  and  interesting  discussions  have  appeared 
in  your  columns  on  this  subject,  and  reference  is  fre- 
quently made  to  the  fact  that  other  professions  are  li- 
censed, namely,  medicine  and  law.  There  is  no  parallel 
between  these  professions  and  that  of  civil  engineering 
because  in  the  first  place  medicine,  law  and  kindred  jiro- 
fessions  are  generally,  if  not  always,  ])racticed  in  one  lo- 
cality. Mistakes  made  in  law  and  medicine  by  their 
practitioners  are  buried  in  the  court  and  the  grave,  and 
the  public  never  know  of  them.  On  the  other  hand,  the 
engineering  profession  is  country  wide  and  world  wide. 
It  is  not  botmded  by  a  given  locality.  It  is  interstate  and 
not  intrastate.  The  mistakes  of  an  engineer  are  ])lainly 
seen,  are  reported  upon  by  the  press,  and  the  public  know 
about  them.  Engineers,  therefore,  perform  their  work 
knowing  that  mistakes  and  even  errors  of  judgment  can- 
not be  hidden,  and  knowing  their  plans  and  acts  are  sub- 
ject to  public  view  and  criticism. 

If  there  is  no  parallel  between  the  professions,  the 
licensing  of  civil  engineers  can  only  mean  one  thing  and 
that  is  lowering  the  already  questionable  dignity  of  the 
profession.  Plumbers,  chauffeurs,  engineers  of  steam 
plants  and  boilers  are  now  licensed  by  the  state,  and  if 
the  civil  engineering  profession  is  liceu.sed,  it  tends  to 
jjut  it  on  the  same  plane. 

The  Larrimer  bill  now  before  the  Xew  York  Assendily 
is  of  vital  interest  to  engineers  outside  of  Xew  Y'ork 
State.  It  is  with  this  particular  purpose  in  mind  that  I 
am  taking  up  your  space,  knowing  that  in  no  better  man- 
ner can  the  eugineeers  of  the  United  States  be  brought  to 
a  realization  of  these  facts. 
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The  Larrimer  bill  provide?  for  licensing  the  civil  en- 
gineer of  "public  works."  Kailroads.  private  water,  gas, 
electric,  hydraulic,  irrigating  and  other  plants  are  quasi- 
public  works.  They  are  recognized  as  public  utilities. 
If  the  court  shoukl  inter]>ret  these  works  built  by  private 
capital,  together  with  the  steam  and  electric  railroads  of 
the  country  as  public  works,  the  liill  means  that  no  engi- 
neer from  outside  of  New  York  State  can  be  employed 
upon  them  without  obtaining  a  license  from  the  State  of 
Xew  York.  It  is  true  that  provision  is  made  in  the  bill 
allowing  engineers  from  another  state  to  practice  in  the 
State  of  Xew  York.  )»rovided  such  state  licenses  engineers 
and  that  its  requirements  for  license  are  not  less  than 
the  requirements  for  obtaining  a  license  in  Xew  York 
State.  Only  a  few  states  at  present  license  engineers, 
and  these  states  generally  license  a  particular  branch  of 
civil  engineering  such  as  surveying,  or  irrigation  works. 
Again  the  Chief  Engineer  of  the  Panama  Canal  (were 
he  not  a  military  engineer  who  is  exempt  from  this  act) 
could  not  practice  in  the  State  of  Xew  York  without  a 
license,  nor  could  an  employee  of  the  Panama  Canal, 
or  of  any  of  our  colonies  obtain  employment  or  practice 
civil  engineering  in  the  State  of  Xew  York,  before  obtain- 
ing a  Xew  York  licen.se. 

I  point  to  only  a  few  glaring  objections  to  this  specific 
bill,  with  the  single  hope  that  all  members  of  the  pro- 
fession both  young  and  old  may  see  the  objections  to  a 
bill  respecting  the  general  subject  of  licensing  engineers 
and  to  show  why  a  statute  for  such  purpose  should  be 
dra\ni  with  the  greatest  care  through  the  aid  of  the  older 
engineers,  and  not  by  the  employees  of  a  City  Bureau. 

The  writer  recognizes  that  perhajjs  the  time  has  come 
when  public  ojiinion  demands  the  licensing  of  civil  engi- 
neers, esijccially  in  this  state.  He  does  not  for  a  minute 
admit  that  the  ])ublic  who  em])loy  civil  engineers  or  who 
come  in  contact  with  them  .so  demand,  but  he  does  recog- 
nize that  public  opinion  probably  does  demand  that  civil 
engineers  be  licen.sed,  as  evidenced  by  several  state  legis- 
latures in  their  efforts  to  legislate  for  and  against  every- 
thing and  everybody,  and  by  the  dissatisfied  who  a])peal 
to  the  legislatures.  Such  being  the  case,  it  is  quite  evi- 
dent that  the  engineering  profession  must  awake  to  the 
demand  of  these  legislatures  and  forestall  adverse  and 
improper  legislation  by  suggesting  legislation  of  its  own. 

The  engineering  profession,  is  represented  by  the  four 
large  national  societies,  the  Civil,  the  Mechanical,  the 
Mining  and  the  Electrical,  in  which  are  incorporated  the 
best  minds  and  characters  in  the  jjrofession  admitted 
only  under  restricting  qualifications.  There  is  also  the 
American  Institute  of  Consulting  Engineers,  containing 
among  its  members  the  Past-Presidents  of  several  of  these 
societies  as  well  aw  others  of  influence  and  experience  in 
the  four  branches  of  engineering.  It  seems  to  the  writer 
that  these  five  sorieties  could,  through  a  joint  commit- 
tee, prepare  a  model  bill  for  the  licensing  of  civil  engi- 
neers. After  the  adojition  or  a]))>rovHl  of  such  a  bill  by 
the  Societies,  it  should  be  placed  in  the  hamls  of  a  com- 
mittee in  each  state  in  the  Union  with  instructions  to 
present  such  a  bill  to  their  respective  State  Ix-gislatures 
and  urge  its  j)a8sage.  This  procedure  would  result  in  a 
bill  molded  to  best  suit  the  requirements  of  the  nuiny 
branches  of  civil  engineering.  (When  the  writer  here 
speaks  of  civil  engineers  lie  refers  to  nil  engineers  except 
military  engineers.)  This  jirocedure  woubl  also  result  in 
a  uniform  law  and  stop  the  possibilities  of  a  different  law 


for  each  state.  The  licensing  of  civil  engineers,  because 
of  their  interstate  duties  and  practice,  should  be  done  by 
a  federal  law  if  such  procedure  were  possible. 

There  is  today  probably  a  need  for  the  licensing  of 
land  surveyors  and  irrigation  engineers  who  are  employed 
usually  by  farmers  whose  experience  does  not  fit  them  to 
properl}'  judge  of  the  qualifications  of  a  surveyor  or  an 
irrigating  engineer.  The  stamp  of  state  approval  upon 
these  men  would  be  a  great  advantage  to  such  em])loyers. 
The  writer  here  onlj'  admits  the  public  necessity  of  licen- 
sing only  such  branches  of  civil  engineering  work.  ,He 
believes  and  advances  the  suggestion  to  the  profession 
that  broad  civil  engineering  should  be  licensed  only  upon 
the  same  terms  and  qualifications  as  exist  in  the  National 
Engineering  Societies.  He  suggests  that  the  licenses 
should  be  in  two  or  three  grades. 

The  first  grade  to  be  a  probationary  license  to  cover 
the  first  year's  practice  in  the  profession  after  graduation 
or  appreuticeship.  The  second  grade  to  cover  a  junior 
license  Mitli  qualifications  akin  to  Associate  Members  of 
the  American  Society  of  Civil  Engineers.  The  third 
grade  Senior  and  full  liccn.se  to  be  granted  upon  quali- 
fications equal  to  full  membership  in  the  American  So- 
ciety of  Civil  Engineers. 

In  the  case  of  two  grades,  the  ])roi)atioiiary  period 
might  be  made  longer  and  the  full  license  given  after  such 
period.  The  writer  believes  that  written  examinations 
for  a  license  are  not  advisable  because  of  the  fact  that  the 
younger  mind,  not  burdened  with  the  general  responsibil- 
ities incident  to  the  profession,  can  ])robably  y)ass  a  bet- 
ter examination  than  the  older  and  ex])erienced  engineer, 
or  again  the  man  with  the  photographic  mind  but  with- 
out practical  aptitude  may  i)ass  suili  an  examination 
more  easily  than  the  older  members  of  tiie  profession. 

This  may  bring  before  tiie  profession  the  suggestion 
that  it  would  perhaps  be  wiser  to  have  the  qualifications 
for  licensing  merely  that  the  ap])licant  mu.st  be  a  cor- 
I'orate  member  of  one  of  the  four  national  engineering  so- 
cieties. This  is  already  done  in  the  province  of  Quebec 
and  while  it  may  not  appeal  to  the  public  at  large,  as 
tending  toward  discrimination,  nevertheless,  it  has  the 
distinct  advantage  of  throwing  the  responsibility  of  li- 
censing an  engineer  as  competent  entirely  u])on  the  pro- 
fession where  it  should  belong. 

Finally,  I  would  make  a  direct  appeal  to  those  engi- 
neers who  have  hojjcd  to  better  their  ])osition  bv  legisla- 
tion to  heed  the  old  railroad  sign,  STOP,  LOt)K  AND 
LISTEN  and  dcjieiid  upon  their  profession  to  assist 
them  instead  of  state  legislation. 

The  writer  is  in  the  most  hearty  sympathy  with  those 
civil  engineers  who  feel  that  the  engineering  societies,  and 
es))ecially  the  American  Society  of  Civil  Engineers  has 
done  little  or  nothing  to  advance  their  interests.  The 
writer  is  well  aware  that  the  American  Society  of  Civil 
Engineers  needs  an  awakening  in  its  management  and  in 
the  conduct  of  its  affairs  so  far  as  they  relate  to  the  as- 
sistance of  the  profession  at  large  and  its  individual  mem- 
bership. 

It  is  truthfully  said  that  the  only  benefits  of  member- 
ship in  the  American  Society  of  Civil  Engineers  is  the 
receipt  of  a  few  i)ni)licatioiis.  the  value  of  which  is  yearly 
deteriorating,  and  the  honor  connected  with  member- 
ship. 

This  is  the  oldest  ami  richest  society  of  nil,  and  that  it 
should  do  something  to  assist  and  liciiefit  its  entire  mem- 
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lii'isliip  is  evident  to  many  of  its  members.  It  could  work 
in  no  better  cause  than  in  the  accomplishment  of  bene- 
licial  legislation  iu  beiialf  of  the  engineering  profes- 
sion. 

As  evidence  of  its  supineness  in  the  particular  instance 
above  suggested,  it  is  enough  to  say  that  the  Society  was 
not  even  represented  at  any  of  tlie  hearings  held  in  Al- 
bany on  the  above  bill.  The  writer  is  of  the  opinion  that 
if  the  American  Society  of  Civil  Engineers  will  interest 
itself  in  assisting  its  members,  not  only  in  legislation  in 
the  various  states  but  also  in  the  general  problem  of 
maintaining  ethical  standards  and  a  code  of  fees  and 
compensation,  bills  such  as  the  Larrimer  hill  in  Albany 
would  never  be  presented.  We  have  passed  the  age  of 
in<liviilual  ctfectiveness  and  we  are  iu  an  age  where  or- 
ganized efforts  of  an  association  can  alone  accomplish  re- 
sults. 

F.    A.    MoLITOK. 

3.")  Xassau  St.,  Xew  York  City. 
Apr.  10,  1912. 


Sir — There  has  been  much  discussion  of  late  on  li- 
censing engineers  and  I  would  also  like  to  express  my 
ideas  upon  the  subject.  The  agitation  for  licensing  engi- 
neers has  been  started  and  backed  by  an  organization 
composed  entirely  of  engineers  under  the  civil  service. 
These  men,  not  being  satisfied  with  their  "hard  labor"  of 
six  hours  a  day  at  fat  salaries,  are  trying  to  get  up  a 
sort  of  barrier  iu  the  form  of  this  license  system  so  that 
they  will  have  as  few  competitors  as  possible  iu  the  future. 
They  claim  that  they  want  to  help  the  engineers  and 
bring  them  onto  the  same  level  as  the  doctor  or  lawA'er; 
but  can  any  of  these  men  say  that  the  medical,  dental 
or  legal  profession  is  not  overcrowded?  It  is  stated  on 
good  authority  that  the  average  income  of  a  lawj'er  is 
$600  per  annum. 

If  one  of  the  men  backing  this  bill  had  a  sudden  tooth- 
ache or  headache  he  would  go  to  the  nearest  dentist  or 
doctor,  not  waiting  to  find  out  his  reputation:  but  if 
that  same  man  were  about  to  build  a  bridge  or  o  steel- 
frame  building,  he  would  stop  long  enough  to  find  out, 
either  through  recommendation  or  reputation,  the  kind 
of  engineer  this  or  that  man  is  before  he  would  entrust 
to  him  the  design  of  a  structure  costing  hundreds  of 
thousands  of  dollars.  The  engineer  who  got  that  con- 
tract would  get  it  not  on  account  of  his  license  but  on 
account  of  his  experience  and  reputation. 

The  license  system  does  not  fit  the  engineering  profes- 
sion for  another  reason;  and  that  is  because  90%  of  the 
engineers  are  hired  and  not  only  hired  by  the  week 
or  month  or  year,  but  there  are  reputable  civil  engineers 
who  hire  men  by  the  hour.  The  profession  will  not  be 
helped  a  bit  by  a  license,  it  will  only  add  an  extra  burden 
of  taxation  on  a  man  who  is  trying  to  earn  his  living. 
In  the  design  and  building  of  large  engineering  struc- 
tures, especially  in  Xew  York  City,  the  engineers  who  are 
depended  upon  are  usually  men  of  long  experience  and  a 
liren.se  is  not  needed  to  protect  the  public. 

Morris  Whixstox. 

Brooklyn.  \.  Y.,  Apr.  30,  l!n3. 


Sir — Please  allow  me  to  express  my  opinion  in  regard 
to  the  advisability  of  licensing  civil  engineers. 

My  understanding  is  that  the  object  of  state  licensing 
is  to  protect  the  people  from  inferior  engineering  work 


by  allowing  only  licensed  engineers  to  practice  inde- 
pendently or  in  an  advi.sory  capacity. 

To  secure  a  license  a  man  must  graduate  from  col- 
lege and  work  under  some  licensed  engineer  for  two  or 
three  years.  He  will  then  have  the  idea  that  it  is  below 
his  dignity  to  be  a  hireling  and  will  open  an  office  as  a 
consulting  or  contracting  engineer.  Hut  will  he  be  any 
more  qualified  just  i)ecMu.>;e  he  holds  a  state  license-' 

At  ])re.«cnt,  a  man  continues  to  do  good  work  and  em- 
ploys conservative  methods  while  working  under  tiie 
supervision  of  a  competent  engineer;  at  the  same  time 
he  is  better  fitting  him.self  for  complete  responsibility 
and  is  not  bringing  the  chances  of  an  inexperience  often 
dangerous  to  life  and  i)roi)erty. 

I  think  licensing  engineers  would  only  increa.se  this 
danger  of  lack  of  experience  and  lower  the  standard  of 
the  engineering  profession  instead  of  raising  it  as  is  the 
hope  of  the  license  advocates. 

The  practice  of  licensing  doctors  of  medicine  is  often 
mentioned.  They  spend  the  same  time  to  .secure  a  license 
as  will  be  required  of  the  engineer.  But  is  every  licen.sed 
doctor  fully  comi)eteut  to  jjractice?  Should  not  many 
still  be  under  the  supervision  of  older  heads? 

Are  all  lawyers  competent  to  decide  questions  of  note 
just  because  they  have  been  admitted  to  the  bar  of  the 
state  and  hold  a  licen.se? 

BRfCE   L.    CURHIXG. 

Kenmore.  X.  Y.,  Apr.  'ii').  ]'.)]:>. 

Sir — The  discussion,  botii  editorially  and  by  communi- 
cations in  the  technical  jjress,  relating  to  legislation  in- 
tended to  regulate  the  jiractice  of  engineering  seems  to  be 
largely  based  upon  the  a.ssumption  that  the  object  of  such 
legislation  is  mainly  sordid,  intended  to  protect  the  engi- 
neer from  impniiier  competition,  and  the  public  from  im- 
position. Perhaps  this  trend  of  the  discussion  is  due  to 
the  fact  that  most  of  the  legislation  that  has  been  pro- 
posed or  enacted  in  this  and  other  states  seems  to  be  pred- 
icated upon  such  motives. 

Iu  so  far  as  this  is  true,  opposition  to  such  legisla- 
tion is  warranted  by  engineers  who  have  at  heart  the  best 
interests  of  what  we  like  to  call  our  '"profession."  We 
cannot  afford  to  ask  or  accept  legislation  that  savors  of 
what  is  usually  associated  with  trade-union  ideas  or 
methods. 

Furthermore,  we  do  not  need  legislation  of  this  char- 
acter. The  number  of  engineering  pretenders  and  quacks 
is  not  large  enough  to  seriously  affect  the  business  of  the 
legitimate  engineer.  Xor  does  the  actual  lo-ss  caused 
to  the  public  at  large  through  the  employment  of  quacks 
justify  legislation  of  this  kind.  The  fact  is,  that  the 
greater  part  of  such  loss  is  due  to  the  incompetence  of 
those  whom  most  of  the  proposed  laws  would  "license" 
as  engineers. 

The  fact  that  the  measures  so  far  proposed  are  un- 
satisfactory does  not  prove,  however,  that  proper  legis- 
lation for  the  recognition  and  regulation  of  the  practice 
of  engineering  is  not  needed  and  would  not  result  in 
great  benefit  to  the  profession  and  to  the  public.  But 
to  be  acceptable  to  the  better  element  in  the  profession 
it  must  be  cast  upon  a  high  plane,  free  from  sordid  or 
mercenary  motives,  and  have  as  its  main  ol)ject  the  ele- 
vation and  honor  of  the  profession,  and  its  highest  use- 
fulness to  the  public.     Its  leading  motivos  sliotild   be: 


976 


EXGIXEERIXG     NEWS 


Vol.  6!),  No.  19 


the  legal  recognition  of  Engineering  as  a  profession,  the 
establislimeut  and  maintenance  of  high  professional 
standards,  provision  for  the  control  and  regulation  of 
professional  practice  in  accordance  with  the  best  moral 
and  ethical  ideals,  and  the  clear  definition  and  establish- 
ment of  the  relations  of  engineers  to  each  other  and  to 
the  public.  These  objects  cannot,  it  is  true,  be  attained 
by  legislative  enactment ;  they  can  only  be  brought  about 
by  the  efforts  of  tlie  profession  itself.  But  the  law  may 
confer  the  necessary  authority  and  provide  the  machinery 
that  will  enable  the  profession  effectually  to  work  toward 
these  ends. 

The  legislation  necessary  for  this  purpose  would  be 
brief  and  simple.  It  should  he  confined  to  the  creation 
of  a  body  or  board,  composed  of  members  of  the  profes- 
sion, and  the  clothing  of  this  board  with  power  to  de- 
vise, ordain  and  enforce  a  system  of  internal  government 
and  control  by  and  for  the  profession ;  together  with  the 
necessary  details  for  the  appointment,  organization  and 
operation  of  the  board.  The  members  of  the  board,  while 
nominally  appointed  by  the  Governor,  would  be  nomina- 
ted by  the  profession  itself  through  suitable  methods 
and  machinery.  It  would  thus  be  a  representative  body 
actually  selected  and  controlled  by  the  profession. 

Subject  to  the  constitution  and  laws  of  the  State,  this 
representative  board  would  prescribe  the  terms  of  ad- 
mission to  practice,  enact  rules  and  regulations  control- 
ling professional  practice  and  conduct,  and  define  the 
relations  of  practicing  engineers  to  each  other  and  to 
the  public.  It  would  prescribe  and  enforce  proper  pen- 
alties for  professional  misconduct,  and  initiate  and  i)ro- 
mote  the  public  trial  and  punishment  of  professional  of- 
fenders against  the  laws  or  good  morals.  It  would  be 
the  recognized  offitial  head  of  the  i)rofession  in  its  deal- 
ings with  the  State  and  the  Public,  thus  establishing  a  re- 
sponsible relation  between  them  that  is  not  possible  under 
present  conditions. 

Since  the  members  of  this  board  would  be  selected  by, 
and  amenable  to  the  profession  itself,  and  would  un- 
doubtedly be  men  of  the  highest  personal  and  profes- 
sional character,  cho.sen  with  sjjecial  reference  to  the 
duties  that  would  devolve  upon  them,  such  a  board  could 
be  confidently  depended  upon  to  organize  and  adminis- 
ter the  affairs  of  the  profession  along  broad,  wise  and 
prudent  lines,  and  to  adapt  its  action  t»  the  conditions 
that  might  ari.se  from  time  to  time. 

This  would  be  difficult  if  not  imjrossible  if  the  law 
it.self  undertook,  as  most  of  those  proposed  do,  to  estab- 
lish rigid  rules  of  admission,  practice  and  conduct.  It 
would  be  particularly  diflicult  if  the  administration  of 
the  law  were  placed  in  the  hands  of  a  body  of  men  who 
were  not  engineers,  and  ihcroforc  incajiable  of  judging 
what  is  host  for  the  interests  of  the  profession.  As  well 
might  the  State  enact  a  law  placing  the  control  of  the 
medical  profession  in  the  hands  of  a  body  of  lawyers. 

Time  and  space  docs  not  permit  more  than  this  briel' 
outline  of  the  writer's  idea  of  a  scheme  for  the  public 
recognition,  organization  and  administration  of  engi- 
neering as  a  bona  fide,  profession.  lie  has  devoted  a  good 
deal  of  thought  to  {\\v  subject  and  believes  that  it  would 
he  found  workable,  ndef|uate,  and  liif^hly  beneficial  to  thi- 
profession  and,  incidentally,  to  the  public-.  Of  course, 
its  details  would  have  to  be  worked  out  with  great  de- 
liberation and  care.  We  can  well  nfTord  to  take  the  nec- 
tssary  time  to  do  this.     The  thing  of  most  immediate 


importance  is  to  oppose  and  defeat  any  attempt  at  hasty 
and  ill-considered  legislation  that  would,  almost  surely, 
be  an  obstacle  in  the  way  of  real  progress. 

S.  Whinery. 
95  Liberty  St.,  New  York  City,  Apr.  14,  1913. 

The  Organization  and  Functions  of  a 
City  Planning  Commission* 

By  Willjah  A.  Mageej 

Perhaps  the  chief  handicap  to  a  city  planning  commission 
in  its  early  days  is  its  undeveloped  relation  to  other  forces 
engaged  in  the  management  of  the  public  business.  Be- 
sides the  city  officials  (with  their  powers  well  defined  by 
statute  and  ordinance),  there  are  the  public-sei'vice  corpora- 
tions, solidly  intrenched  behind  their  legal  rights;  and  also 
those  important  adjuncts  to  civic  advance,  the  many  or- 
ganizations composed  of  public-spirited  citizens  devoted  to 
particular   reforms   and   improvements. 

The  location  and  design  of  public  works  are  initiated  by 
the  executive  department  but  are  subject  to  the  veto  of  the 
legislative  branch  of  the  city  government.  But  the  responsi- 
bility for  their  economic  and  efficient  coordination  is  not 
assumed  by  either  department,  except  in  a  nominal  sense,  al- 
though   abstractly    speaking    it    undoubtedly    rests    upon    both. 

Difficult  aspects  of  the  pi'oblem  pi-esent  themselves  in  the 
consideration  of  the  relations  of  a  city-planning  commission 
with  the  public-service  corporations.  The  passenger  rail- 
ways must  be  extended  and  the  service  improved:  rapid 
transit  introduced,  the  facilities  for  freight  transportation 
increased,  and  the  cost  of  the  same  reduced  by  the  com- 
petition that  will  result  from  the  extension  of  additional 
trunk  lines  to  the  city.  The  terminals  of  all  kinds  of  trans- 
portation agencies,  whether  by  rail  or  by  water,  must  be  en- 
larged and  bettered.  If  these  developments  are  not  in  har- 
mony with  all  other  physical  reforms  the  city  plan  will  be 
considerably  marred.  The  corporations,  however,  are  en- 
gaged in  business  for  profit  and  most  other  considerations 
are  subordinated  thereto  in  the  minds  of  their  managers. 
But  they  can  be  induced  to  submit  to  this  conception  of 
local  government   embraced   in   the  ideals  of  city  planning. 

Turning  now  to  such  subjects  as  playgrounds  and  recrea- 
tion centers,  bath  houses,  libraries,  industrial  and  model 
dwelling  sites  and  buildings  and  city  ornamentation.  What- 
ever progress  any  locality  has  made  in  this  field  is  due  to 
that  new  class  of  social  forces  which  embraces  what  we 
call  civic  improvement  associations.  These  pioneers  are  rapid- 
ly leading  the  way  to  a  vast  extension  of  municipal  policy. 
In  the  spirit  of  public  philanthropy  or  other  sentiment  they 
are  able  to  construct  and  even  maintain  useful  and  orna- 
mental   public    works. 

The  city  planner  is  embarrassed  also  by  a  territorial  di- 
vision of  powers.  Besides  the  sovereign  state  there  are 
counties,  cities,  boroughs,  villages,  towns  and  townships.  The 
entire  area  both  within  and  without  the  corporate  limits 
must  be  planned  as  a  whole  regardless  of  the  number  of 
governmental  units  now  contained  within  It.  Sooner  or  later, 
either  through  annexation  and  consolidation  or  through  the 
medium  of  a  metropolitan  district,  there  will  be  essentially  a 
unifled  government.  In  the  meantime  thoroughfares  must 
be  connected,  transportation  extended  and  Improved,  waste- 
ful duplications  In  water-supply  and  sewage  discharge  re- 
duced. All  this  is  for  the  alleviation  of  present  conditions 
and  to  avoid  as  far  as  possible  the  expense  of  correction 
when   the   day   of   the   single   government   arrives. 

The  central   idea  of  city  planning   must  be  compri'hcnslve- 
ness  of  design  and   coordination   In   execution.     If  this  is  lost 
sight  of,  the  city  planning  commission  and  Its  purpose  are  Itti 
danger.     In   Its  early  days  lit   It   not  specialize,  except   whcre( 
It    must    do    so;    let    It    not    originate    where    a    beginning    hall 
been   made  by  some  other  body,   official  or  unofficial;  let  it  not 
Investigate   so   much   as   stimulate    others   to   Investigate;   and 
let    It   not   criticize   so   much    as   Bym|)uthlze. 

The  commission  must  have  the  respect  and  become  es- 
sentially a  part  of  the  bureaucracy  and  therefore  should  re- 
ceive Its  appointment  from  the  executive,  Since  It  must  have 
I  he  respect  of  the  public-service  corporations,  of  the  volun- 
tary societies  and  of  the  authorities  of  neighboring  precincts, 
It    should    receive    Its    powers    from    the    legislature.       Public 
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opinion  must  be  moved  to  cause  the  enactment  of  laws, 
thtiifiiif  tlic  membership  should  be  composed  •>(  citizens  of 
inthietue.  The  number  of  commissioners  and  the  subordinate 
foice  employed  need  not  be  larue.  AlthouKh  tlio  commission 
in  the  main  will  be  composed  of  laymen,  a  member  trained  In 
civil  engineering  and  one  in  the  law  would  be  of  very  great 
value. 

.\fter  the  organization  of  a  city  planning  commission  the 
lirst  step  should  be  to  obtain  the  aid  of  a  professional  ad- 
viser. Then  survey  the  whole  situation  and  catalog  all  I  ho 
elements  Involved;  the  public  oincia,ls.  the  corporate  otiiclals, 
the  civic  societies,  the  municipal  finances,  and  the  required 
ICKal  powers,  .\fter  this  survey  is  completed  certain  forces 
must  be  set  in  motion  to  lay  the  ground  for  the  exercise  of 
the  functions  of  the  commission  on  a  broad  scale.  The  first 
aid  to  the  commission  will  be  the  public  and  personal  inter- 
est aroused  in  its  favor.  Therefore,  it  would  be  advisable  to 
carry   on  a  well   organized   campaign   of   publicity. 

Unless  the  economics  of  city  planning  are  well  developed 
in  its  early  stages  the  plans  will  come  to  nothing,  and  there- 
fore as  rapidly  as  possible  the  enactment  of  laws  should  be 
procured  containing  the  principle  of  local  assessment,  puldio 
ownership,  and  the  use  of  the  municipal  credit  In  the  con- 
struction of  public  works  and  self-supporting  public  utili- 
ties; and  lastly,  at  the  proper  stage  of  development,  the  com- 
mission must  obtain  the  veto  power  over  all  plans  and  de- 
signs. 

The  planning  commission  will  have  difficulty  is  establish- 
ing relations  with  the  suburban  officers,  who  are  suspicious 
of  annexation  and  possess  inferior  financial  resources. 
The  solution  of  this  situation  seems  to  lie  in  the  metropoli- 
tan district,  although  it  is  not  an  easy  accomplishment.  In 
the  meantime,  representation  in  the  membership  of  the  com- 
mission may  to  a  considerable  extent  open  the  door  to  co- 
t  peration. 


Lighting  the  Operating  Tunnels  and 

Machine  Rooms  of  the  Panama 

Canal  Locks 

Tn  the  Canal  Record  of  Feb.  26,  191:3,  is  oiitlinerl  the 
l)r(jgress  of  work  in  the  design  of  equipment  for  light- 
ing the  operating  tunnels  and  mathine  rooms  in  the 
canal  locks,  lieeeut  experiments  at  the  Pedro  Miguel 
locks  are  reported  to  show  the  superiority  of  the  arrange- 
ments adopted.  Five  points  were  studied  iu  particu- 
lar: (1)  The  feasibility  of  concrete  reflectors;  (2)  the 
general  arrangement  of  lamps  and  reflectors  for  the  sort 
of  illumination  needed  in  the  inspection  and  cleaning  of 
machinery;  (3)  advantage  of  tungsten-filament  lamps; 
(4)  the  advantage  of  whitewashed  walls;  (5)  general 
character  of  illumination. 

\\'hen  concrete  reflectors  were  first  proposed  it  was 
urged  that  the  steel  reflectors,  covered  with  vitreous 
enamel,,  could  be  secured  in  the  United  States  and  would 
be  better.  Bids  were  received  on  such  equipment,  but 
the  proposals  were  unsati.sfactory  (1)  as  to  i)rice  and 
(2)  as  to  the  arrangement  of  lamps  in  the  shades,  so 
that  the  concrete  reflectors  were  reverted  to. 

Difficulty  in  the  tunnel  lighting  was  occasioned  by 
a  low  head  room  of  7  ft.  Lamps  have  been  placed  on 
15-ft.  centers  along  the  longitudinal  axis  with  alternate 
lamps  on  different  circuits  for  economy  in  operating 
.service.  The  reflector  is  simple,  consisting  of  inclined 
surfaces  at  the  four  sides  to  throw  the  light  flux  in 
proper  directions.  They  are  fastened  into  recesses  in 
the  ceiling,  as  shown  in  the  accompanying  figure.  About 
2100  of  these  are  required. 

The  machine  rooms  are  individual  chambers  opening 
into  the  operating  tunnel.  Each  houses  special  remote- 
controlled  motor-operated  trains  of  gears,  etc,  and  the 
lamps  could  not  be  placed  at  the  most  desirable  points  in 
the  ceiling  on  account  of  the  large  covers  and  manholes 


which  permit  liiinifrl  access  for  cranes  through  the  deck- 
ing. Side-wall  illumination  was  iieccHsary  and  every  ef- 
fort was  iiiaile  to  shade  the  eyes  of  the  workmen  from 
direct  rays.  A  concrete  reflector  somewhat  similar  to 
the  ceiling  type  is  grouted  into  the  wall  recess.  The 
front  shade,  however,  has  a  seini-cinnilar  opening  at  the 
bottom,  which  permits  the  reflection  of  flux  outward, 
but  suificiently  shades  the  direct  vision  of  the  lamp. 

On  tiial  it  was  found  tiiat  the  tungsten-lamp  illumi- 
nation with  expenditure  of   100  watts  power  per  room 
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was  superior   to   carboii-lilamcnt    ilhiiiiination   with   220 
watts. 

By  whitewasliing  the  walls  of  sections  of  the  tunnel 
and  of  the  machine  rooms  it  was  found  that  diffusion  of 
light  was  improved  and  sharp  shadows  were  eliminated. 
All  of  the  reflectors  are  n-.-w  whitewashed  but  it  is  ex- 
])ected  that  this  will  be  changed  to  a  miu'e  durable  white 
enamel  later. 


A  Cooperative  Forest  Demonstration  and  Experiment  Farm 

is  to  be  operated  jointly  by  the  New  York  State  College  of 
Forestry  and  the  Agricultural  Department  of  the  New  York 
Central  R.R.  The  experiment  will  be  carried  on  at  the  New 
York  Central  Experimental  Farm  No.  2,  which  is  located  along 
the  right-of-way  of  the  railroad  at  North  Chlttenango,  N.  Y. 
The  work  will  begin  in  the  spring  ot  191.3,  by  the  planting 
of  some  15  acres  of  lowland  to  white  ash,  tulip  or  nhite 
wood,  Norway  spruce,  bald  cypress,  American  tamarack  and 
other  varieties  of  trees.  Some  of  the  varieties  were  chosen 
for  general  experimental  purposes.  In  a  bulletin  issued  by 
the  College  of  Forestry,  which  it  should  be  understooa  is  con- 
nected with  Syracuse  University  attention  is  called  to  the  fact 
that  European  railways  are  now  depending  largely  upon  soft- 
woods or  conifers  for  ties.  These  softwoods  grow  rapidly  and 
the  ties  are  treated  with  preservatives  before  being  used.  It 
is  thought  that  the  treated  softwood  ties  rapidly  grown  as 
outlined  may  be  cheaper  in  the  long  run  than  hardwood  ties, 
even  though  it  is  necessary  to  use  tie  plates  and  screw  spikes 
with    the   softer   wood. 


Capltnllzatiun  of  Franchises  seems  to  be  permitted  In  a 
recent  decision  of  the  Public  Service  Commission  of  Mary- 
land. The  case  is  that  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Co..  of  Baltimore,  requiring  It  to  put  into  effect  a  net 
rate  for  gas  of  SOc.  per  1000  cu.ft.  and  a  primary  rate  for 
electric  energy  of  8. 5c.  per  kw.-hr.  with  a  minimum  charge 
of  $1  per  month.  In  fixing  these  rates  the  Commission  did  not 
accept  the  valuation  of  the  company's  property  by  the  com- 
pany's experts  (Ford,  Bacon  &  Davis,  of  New  York),  $27,485.- 
102,  nor  the  valuation  made  by  the  commission's  expert  (Prof. 
E.  W.  Bemis).  $15,512,610.  A  deduction  of  $5,133,576  was  made 
from  the  company's  figures,  and  the  Bemls  figure  of  $2,016.- 
use  for  depreciation  was  allowed,  making  the  final  accepted 
valuation  $20,335.4-30.  Additions  of  $1.0S1.9i4  were  aUowed 
to  bring  the  valuation  to  June  30  last,  and  $5,000,000  for 
"easements."  making  the  grand  total  $26,417,414.  Against  this 
Is  outstanding  approximately  $44,000,000  in  securities.  This 
figure  was  allowed  for  "easement"  since  the  company  was 
taxed  that  amount  for  the  same,  and  the  Commission  ruled 
that  It  had  to  value  them  at  such  a  figure.  The  Commission 
recommended  that  the  company  adopt  a  sliding  scale  for  the 
future  adjustment   of   rates. 
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Government  Aid  in  Land  Drainage* 

Br  Akthcr  E.  MoRGAxf 

In  considering  whether  the  federal  government  should 
assist  in  reclaiming  swamp  and  overflowed  lands,  it  is  diffi- 
cult to  arrive  at  a  sound  conclusion  by  discussing  the  sub- 
ject in  the  abstract.  VVe  can  clarify  the  situation  by  de- 
termining how  this  policy  will  work  out  in  a  typical  case. 
The  St.  Francis  basin,  in  Missouri  and  Arkansas,  has  fre- 
quently been  cited  as  an  example  of  the  need  for  government 
assistance.  Let  us  consider  the  matter  with  reference  to  this 
territory. 

The  St.  Francis  basin  covers  about  2,500,000  acres  in 
southeastern  Missouri  and  northeastern  Arkansas.  Some  of 
the  most  fertile  and  highest-priced  lands  are  located  here,  and 
there  are  several  hundred  thousand  acres  which  now  pro- 
duce crops  and  which  have  a  market  value  ranging  from  $75 
to  $200  an  acre.  The  remainder  is  mostly  covered  with  hard- 
wood timber,  the  timber  alone  having  a  market  value  of 
from  $10  to  $40  an  acre,  depending  upon  the  extent  to  which 
the  land  has  been  cut  over.  The  greater  part  of  the  land 
on  which  crops  can  be  raised  without  further  drainage  is 
now  in  cultivation,  and  the  development  of  the  remainder 
must    wait  for  the  completion  of  extensive  drainage  systems. 

If  the  federal  government  is  to  pay  for  the  construction  of 
these  drainage  systems,  several  serious  problems  are  to  be 
considered.  First,  there  is  the  question  of  ownership. 
Wealthy  companies  own  tracts  of  approximately  100,000 
acres  each  and  probably  75';{  of  the  lands  now  needing 
reclamation  are  held  in  large  tracts  varying  from  a  few 
thousand  to  100,000  acres.  If  the  lands  are  to  remain  in 
the  same  ownership,  it  is  doubtful  whether  Congress  will 
authorize  spending  millions  of  dollars  in  reclamation  work, 
the  principal  result  of  which  will  be  to  Increase  the  profits 
of  these   large   owners. 

On  the  other  hand,  it  is  doubtful  whether  these  land- 
owners will  be  willing  to  relinquish  ownership  of  their  lands 
for  the  sak<-  of  having  them  drained  by  the  Government.  In 
the  St.  Francis  valley  the  complete  reclamation  of  all  of 
the  swamp  lands  will  cost  (on  an  average)  somewhat  less 
than  $10  an  acre,  exclusive  of  the  cost  of  the  Mississippi 
River  levees.  Most  of  the  lands  which  are  held  in  large 
tracts  were  purchased  by  the  present  owners  at  from  $1  to 
$5  an  acre.  After  thorough  reclamation,  and  before  being 
put  Into  cultivation,  they  have  a  market  value  of  $20  to  $50 
an  acre,  witdh  the  purchaser  still  to  pay  the  cost  of  drainage, 
which  (as  a  rule)  is  left  as  a  tax  or  mortgage  on  the  land. 
Under  these  conditions  there  is  a  clear  profit  of  $15  to  $40 
an  acre  to  the  owners. 

ARGUMENTS    AGAINST    nRAINAGB    WORK    BY    THE 
GOVERNMENT 

This  brings  us  to  the  question  whether  it  1e  feasible  for 
the  U.  S.  Government  to  undertake  this  work,  taxing  the 
■cost  against  the  lands  which  will  be  benefited.  The  first 
difficulty  is  that  the  U.  S.  Government  has  no  authority  to 
take  such  action,  this  power  being  delegated  entirely  to  the 
States.  This  difficulty  can  be  obviated,  in  theory  at  least.  ' 
by    coBpcratlon    between    the    federal    and    state    governments. 

The  question  next  arises  as  to  who  shall  decide  whether 
certain  lands  shall  be  reclaimed.  Under  practically  all  State 
drainage  laws  It  Is  left  to  the  landowner  to  determine 
whether  he  considers  drainage  feasible  under  the  existing 
physical  and  economic  conditions.  Practically  all  drainage 
projects  are  Initiated  upon  petition  of  landowners.  If  the 
Government  Is  to  pay  the  cost  in  the  first  Instance  and  to 
collect  It  later  from  landowners,  we  must  decide  whether 
drainage  projects  are  to  be  undertaken  at  the  request  of 
landowners,  or  when  some  Government  official  decides  that  It 
Is  time  to  drain  the  land  and  to  assess  the  cost  against  the 
owni-rs. 

In  the  St.  Francis  basin,  practically  all  the  territory  In 
MlHHourl  and  a  targe  part  of  that  In  Arkansas,  has  already 
hei-n  organized  Into  drainage  districts,  and  contracts  for  the 
ronslrurllon  of  reclamation  works  have  been  let.  What  ts 
to  h<rome  of  these  existing  organizations  should  the  U.  S. 
Gov.rnment    undertake   the   reclamation? 

Tiklng  the  country  as  a  whole,  the  drainage  of  swamp 
Innd.t  Is  keeping  pace  with  the  actual  demand  for  these 
lands  when  drained  at  the  prices  which  are  chnrg>-d  for  them 
by  the  owners.  If  the  Government  were  to  undertake  the 
rerliimatlon  of  those  tracts  where  reclamation  by  state 
ot'eneles  has  not  been  commenced.  It  will  be  found  that  the 
Government     will     be    left     with     many    of    the     poorest     and 

•  \hBtract  of  a  paper  read  before  the  National  Drainage 
CongresH,  at   Kt.   I.ouls,  Mo.,   April    10.   12. 

tMorgan    Knirlncerlng  Co.,  Memphis.   Ti'nn 


least  profitable  projects.  For  instance,  at  the  extreme  lov.'er 
end  of  the  St.  Francis  basin  there  is  a  territory  which  can- 
not profitably  be  reclaimed  until  the  market  value  of  land 
is  much  greater  than  it  is  today.  The  same  is  true  along 
the  lower  Red  River  in  Louisiana,  and  along  the  outlet  of 
many  of  the  smaller  streams  which  empty  into  the  Missis- 
sippi River.  In  some  other  parts  of  the  country,  as  in  parts 
of  northern  Minnesota,  the  cost  of  drainage  is  small,  but  the 
soil  when  drained  is  almost  worthless. 

It  has  been  stated  that  the  U.  S.  Government  must  un- 
dertake the  drainage  of  the  St.  Francis  basin  because  it  is 
an  interstate  problem  and  cannot  be  handled  otherwise.  The 
best  answer  to  this  is  an  examination  of  the  conditions  as 
they  exist.  The  eastern  part  of  the  basin  is  in  the  water- 
shed of  Little  River,  which  covers  somewhat  more  than  a 
million  acres.  All  of  this  territory  in  Missouri  is  now  or- 
ganized into  drainage  districts  and  the  reclamation  has  been 
completed  or  contracts  for  its  construction  have  been  let. 
In  Arkansas,  likewise,  nearly  all  of  the  Little  River  water- 
shed is  organized  into  drainage  districts  or  is  in  process  of 
organization.  The  plans  for  the  improvements  in  Missouri 
and  Arkansas  are  worked  out  in  such  a  manner  that  they 
will  coordinate  without  confiict  of  interests.  Of  the  lands 
overfiowed  by  the  St.  Francis  River  itself,  almost  the  en- 
tire area  has  been  organized  into  drainage  districts,  and 
contracts  for  the  greater  part  of  the  "work  have  been  let. 
Of  the  land  along  the  state  line,  concerning  which  there 
might  be  interstate  problems,  over  half  is  owned  by  the 
American  Sugar  Refining  Co.  (through  the  Great  West- 
ern Land  Co.),  and  most  of  the  remainder  is  owned  in 
fairly  large  tracts.  There  is  little  if  any  confiict  between 
the  projects  on  the  two   sides  of  the  line. 

It  may  be  noted  that  this  tendency  toward  cooperation  in 
the  case  of  land  lying  along  state  borders  is  general.  Where 
the  overflowed  lands  of  Texas  and  Arkansas  meet  along  the 
Red  River  there  has  been  complete  cooperation  between  the 
interests  of  the  two  states.  The  district  on  the  Arkansas 
side  is  paying  about  half  the  cost  of  the  improvement  in 
Texas,  that  being  an  approximately  equitable  apportionment 
of  the  expense. 

If  it  should  be  held  that  it  is  the  policy  of  the  U.  S.  Gov- 
ernment to  promote  drainage  projects  where  small  owner- 
ships predominate,  it  will  be  found  that  this  leads  to  taking 
part  in  inumerable  small  drainage  projects  in  all  parts  of  the 
country. 

THE    PROPER    FIELD    FOR    GOVERNMENT    ASSISTANCE 

There  is  a  large  and  very  profitable  field,  however,  in 
which  the  U.  S.  Government  can  cooperate  to  the  very  great 
benefit  of  the  landowners,  and  at  comparatively  small  ex- 
pense to  the  nation.  .\  critical  examination  of  drainage  de- 
velopments which  have  been  carried  leads  to  the  conclusion 
that  {I  vast  amount  l'  money  is  being  wasted  because  the 
engineering  principles  have  been  very  imperfectly  developed. 
There  are  two  or  >.'.iree  departments  of  the  U.  S.  Government 
which  could  be  engaged  very  profitably  in  working  out  by 
experiment  the  hydraulic  principles  upon  which  our  reclama- 
tion plans  must  rest. 

Up  to  the  present,  these  departments  have  limited  their 
efforts  largely  to  promoting  particular  drainage  projects,  and 
the  attention  of  some  branches  of  the  Government  service 
has  been  directed  largely  to  complying  with  requests  of  Con- 
gressmen for  assistance  in  their  districts.  If  half  of  the 
money  spent  In  this  manner  were  well  spent  in  working  out 
experimentally  the  principles  of  drainage  engineering,  and 
in  securing  engineering  data  (such  as  the  run-off  of  drain- 
age areas,  the  capacities  of  channels,  and  economic  types 
of  construction)  the  information  secured  would  enable 
reclamation  works  to  be  planned  with  much  greater  elM- 
clency. 

Moreover.  It  seems  possible  for  the  U.  S.  Government  to 
be  of  great  financial  aslstance  to  drainage  development, 
without  great  cost.  As  drainage  districts  are  usually 
financed,  one  of  the  greatest  burdens  to  the  landowner  lli-.i 
In  the  tax  due  to  Interest  charges  on  bond  Issues.  Dralnng' 
bonds  usually  bear  Interest  at  ft'',.  If  such  bonds  were  guar- 
anteed by  the  Government,  the  rate  of  Intenst  would  be  re- 
duced to  3'/,  or  less,  and  the  landowner  would  thereby  b<t 
relieved  of  about  a  fourth  of  the  total  cost  of  the  Improve- 
ment. 

If  such  a  plan  were  adopted.  It  would  be  nei-i'ssary  tor 
Government  engineers  to  pass  upon  and  approve  the  plans  of 
any  district  desiring  aid  in  this  maiiii>-r.  And  as  It  Is  fn- 
quently  Impracticable  to  plan  the  drainage  of  Isolated  tracts 
le  would  be  desirable  to  make  complete  surveys  of  larg' 
areas,  the  greater  part  of  which  requires  reclamation.  1' 
wiiuld  probably  be  desirable  also  for  arrangi'ments  to  In 
made  with  state  governments,  whereby  In  return  fur  guaraii- 
tii'lng    the    Interest    on    reclamation    bonds,    the    I'.    S.    (!oT- 
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ernnunt  should  take  a  first  Hen  on  tho  lands  to  bo  roclalm<-d. 
By  this  method  of  cooperation,  the  U.  S.  Government  would 
be  enabled  to  (five  very  material  assistance,  Virhlch  would  In 
fact  amount  to  bearing  one-fourth  of  the  total  expense  of 
reclamation,  as  it  Is  at  present  carried  on,  and  this  could  be 
done  with  reference  to  drainage  improvements  In  all  parts  of 
the  United  States  with  absolute  Impartiality,  and  the  cost  to 
the  United  States  Government  would  be  nothing  beyond  the 
cost  of  administering  the  service.  Even  in  this  respect  the 
service  could  be  made  self-supporting.  Such  a  plan  would  be 
a  practicable  application  of  a  system  of  rural   credits. 

Not  the  least  benefit  of  such  cooperation  would  lie  In  the 
examination  of  drainage  plans.  While  the  Government  entfl- 
neer  cannot  have  the  same  Intimate  knowledge  of  local  con- 
ditions and   factors   entering   into   the   preparation   of   plans   as 


has  the  elllclint  local  eniflnper,  yet  In  pasHlnK  on  such  planH, 
eiiKineering  errors  can  to  a  very  considerable  extent  be 
eliminated.  There  is  probably  no  field  of  construction  in  the 
United  States  where  so  large  a  part  of  the  investment  in 
usually  lost  through  faulty  engineering,  as  In  the  construc- 
tion of  drainage  improvements.  The  engineering  supervi- 
sion here  outlined   would  eliminate  a  large   part   of  that  lo«». 

If  any  community  can  have  Its  land  drained  without  cost, 
by  bringing  sutllcient  Influence  to  bear  on  thi;  Government. 
the  demand  for  assistance  will  bear  practically  no  relation 
to  the  merit  of  the  situation.  On  the  other  hand,  if  the 
landowner  must  pay  the  bill,  and  if  the  assistance  of  the 
Government  lies  simply  In  reducing  the  rate  of  Interest  on  a 
loan  by  guaranteeing  the  bonds,  the  reclamation  of  swamp 
lands  will  be  held  to  a  business  basis. 
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SYNOPSIS — The  injection  of  cement  into  sand  and 
gravel  to  form  concrete  in  place  lias  been  suggested  many 
times  and  lias  been  employed  in  some  cases.  The  ac- 
companying article  describes  some  interesting  experi- 
ments made  with  such  a  process  for  the  purpose  of  ascer- 
taining the  possibility  of  its  use  for  forming  foundations 
of  bridge  piers,  etc.,  in  river  beds  composed  of  sand  and 
gravel  deposits.  They  are  perhaps  the  most  extensive 
experiments  of  the  kind  that  have  been  made. 

Ill  the  wliole  field  of  civil  engineering  construction 
there  i^rohably  is  no  greater  opportunity  of  effecting 
economy  than  by  reducing  the  cost  of  masonry  founda- 
tions, where  solid  rock  cannot  be  found  at  a  suitable 
depth.  The  customary  caisson  and  coffer-dam  methods 
are  expensive,  as  is  also  the  spread-footing  method,  where 
only  soft  material  can  be  found.  A  process  experimented 
■with  at  Nashville,  Tenn.,  during  1912,  was  that  of  form- 
ing a  foundation  stratum  at  the  proper  depth  by  forcing 
cement  grout  into  the  .soft  foundation  material  by  means 
of  compressed  air. 

The  Foster-Creighton-Gould  Co.  was  fulfilling  its  con- 
tract to  build  a  new  bridge,  about  2800  ft.  long,  across 
the  Cumberland  Eiver  at  Xashville  for  the  Louisville  & 
Nashville  R.R.  The  location  is  at  a  point  on  the  river 
kno\ni  as  the  "Nashville  Island."  This  island  is  a  gravel 
bar,  which  during  low  water  has  an  area  of  about  eight 
acres.  The  tiiickness  of  gravel  is  from  13  to  24  ft.  to 
bedrock.  It  was  decided  that  this  point  would  be  an 
excellent  place  to  carry  on  investigations  to  determine 
whether  gravel  in  place  could  be  solidified  sufficiently  to 
support  heavy  structures.  Therefore  the  above  contrac- 
tors were  requested  by  the  railroad  company  to  do  the 
■work  and  the  writer  was  instructed  to  supervise  and  re- 
port. 

Before  attempting  any  experiments,  all  the  informa- 
tion that  could  be  obtained  readily  was  studied,  but  this 
information  was  scarce.  It  was  found  that  in  possibly 
two  or  three  instances  successful  jobs  had  been  made  by 
forcing  cement  into  crushed  stone  under  a  head  of  water, 
where  it  would  have  been  impossible  to  have  deposited 
concrete  in  the  usual  way,  due  to  the  inaccessibility  of 
the  work.  In  all  cases  perforated  pipe  had  been  buried 
in  the  stone  and  enough  cement  grout  had  been  injected 
to  fill  the  voids,  thereby  making  a  solid  concrete.    But 

•■■Assistant  Engineer,  Louisville  &  Nashville  R.R.,  Win- 
chester, Ky. 


as  far  as  kno\vii,  to  make  concrete  by  forcing  cement 
through  pipe  driven  into  a  natural  gravel  bar  had  not 
been  attempted. 

Ivnowing  that  the  theory  of  making  good  concrete  is 
to  thoroughly  fill  all  voids  in  the  aggregate,  tiie  problem 
was  to  find  out  how  nearly  this  could  be  approached  by 
the  proposed  method  when  the  voids  in  the  grave!  are 
already  filled  or  partially  filled  with  silt  and  fine  sand, 
as  is  nearly  always  the  ca.se  in  a  sand  and  gravel  bar. 
It  was  al.-^o  desired  to  determine  under  what  head  of 
water  it  would  be  possible  to  eject  grout  from  the  pipe, 
and  to  compare  the  concrete  formed  at  the  various  dei)ths. 

One  foreman  and  his  gang,  with  the  necessary  ma- 
chinery and  other  equipment  were  kept  on  the  ex- 
periments 314  months.  Every  possible  condition  was 
tried  out  in  nine  experiments.  Several  of  these  were 
minor  tests  made  simply  to  gain  sufficient  working  knowl- 
edge to  proceed  with  tho.se  made  on  a  larger  scale. 
Equipment 

The  equipment  essential  is  that  for  mixing  the  cement, 
conveying  it  and  forcing  it  out,  driving  the  discharge 
pipe  and  pulling  the  pipe.  On  the  first  test  the  outfit 
was  rather  crude,  biit  was  constantly  varied  as  we  pro- 
ceeded and  as  improvements  suggested  themselves.  An 
air  compressor  capable  of  supplying  100  cu.ft.  of  air 
per  minute  and  an  air  reservoir  of  30  cu.ft.  capacity  fur- 
nished air  for  mixing,  conveying  and  forcing  the  grout. 

The  grout  was  mixed  first  in  mortar  boxes,  and  later 
in  a  MacMichael  pneumatic  concrete  machine. f  For  the 
first  test,  an  air  drum,  made  at  a  local  shop,  was  used. 
This  consisted  of  a  36-length  of  12-in.  pipe,  capped  at 
the  bottom,  with  flap  door  at  top  operated  by  hand,  and 
having  in  the  drum  three  openings  (one  discharge  and 
two  inlets).  The  grout,  having  been  mixed,  was  poured 
into  the  drum,  the  flap  raised  and  air  turned  on  for  forc- 
ing out.  A  pressure  indicator  was  attached  so  that  it 
w(mld  be  possible  to  note  by  the  action  of  the  needle 
whether  the  batch  had  been  discharged.  The  drum  was 
later  used  in  connection  with  the  pneumatic  mixer,  which 
did  the  mixing  while  the  drum  provided  for  the  conveyor. 
The  pneumatic  mixer  is  a  drum  of  8  cu.ft.  capacity, 
having  a  discharge  opening  at  bottom  and  two  air  inlets, 
one  for  mixing  and  the  second  for  discharge  pressure; 
the  former  inlet  is  located  at  the  bottom  of  the  machine 
and  the  latter  near  the  top.  "When  the  fla]i  door  at  the 
top  is  open  the  air  entering  at  the  bottom  of  drum  causes 

t"Engineering  News,"  Aug.  10,   1911. 
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the  cement  and  water  to  "boil"  violently,  thercbj^  thor- 
oughly mixing  the  ingredients.  Later  on,  the  small  drum 
was  discarded  when  it  was  found  that  the  MacMii-hael 
machine  would  do  both  the  mixing  and  conveying.  This 
machine  is  shown  in  Fig.  1. 

Black  pipe,  of  2-in.  diameter,  was  used  for  driving 
into  the  bar.  A  standard  well  point,  Fig.  2,  screwed  into 
the  lower  end  of  the  pipe,  served  as  a  drive  shoe  and  the 
perforations  in  the  point  afforded  discharge  area.  The 
pipe  is  objectionable  due  to  its  inability  to  withstand 
the  driving  and  pulling  strains.    This  was  supplemented 


Fig.  1.  Pneumatic  Device  for  Mixing  Cexiext  Guout 

AXD  FoiiCI.VG  It  into  GROUTI.NG   I'lI'ES 

Fig.  3.    Dhivixg  <?-In.  Gkoltixg  Pipes  with  a  Haxd- 

Ol'KKATKD    Ha.M.MEU 

bj-  a  set  of  hollow  steel  drill  rods  which  were  stiff  enough 
to  be  driven  with  a  1000-lb.  hammer.  Witb  this  outfit 
the  driving  problem  was  solved,  but  the  inside  bore  of 
the  rods  was  so  small  tliat  the  grout  could  not  be  forced 
through  rapidly  enough  to  make  their  use  practicable, 
therefore  the  2-in.  pipe  was  again  resorted  to.  For  pull- 
ing the  pil)e,  long  timber  levers  were  used  at  first,  but  as 
this  was  a  slow  method,  a  rlerrick  and  hoisting  engine 
were  substituted.  The  best  rig  used  for  driving  the  |>ipc 
was  a  17o-lb.  wooden  hammer  in  leads.  Tbe  hammer  was 
operated  by  men  pulling  a  line  attached  to  tbe  hammer 
and  run  through  a  sheave  on  the  derrick  Ijoom  overhead, 
as  sliowti  in  Fig.  •'{. 

FiiisT  Kxi'i:iii.\ii;xi' 

The  following  experiment  was  made  at  a  point  on  the 
bar  where  bedrock  was  SJ.'J  ft.  below  the  surface  and 
wliere  water  level  was  S  ft  below.  In  order  to  l)e  able 
to  view  the  concrete,  the  grouting  was  done  on  the  cir- 
cumference of  a  circle,  and  the  center  core  of  gravel 
afterwards  excavated.  By  this  method  a  buried  hollow 
cylinder  of  concrete  was  formed.  An  analysis  r»f  the 
gravel  indicates  the  following  pni|)ortions:  coarst;  gravel, 
13%  :  very  line  gravel,  31%  ;  sand,  4  I'X  ;  silt,  10%.  This 
shows  that  the  conditions  were  very  severe.  Since  con- 
crete of  fair  quality  wan  made  from  the  above  described 


aggregate,  there  is  no  doubt  that  very  good  concrete  can 
be  formed  in  the  average  gravel  bed. 

As  shown  in  Fig.  -l,  16  pipes  (3-in.  black  pipe),  approx- 
imately 3  ft.  apart,  were  driven  into  the  bar  on  the  cir- 
cinnference  of  a  15-ft.  circle.  Each  pipe  was  iii  four  sec- 
tions, each  section  5  ft.  long  with  a  standard  well  point 
2. .5  ft.  in  length  screwed  into  the  lower  end.  The  pipes 
were  all  driven  to  rock,  and  were  kept  open  while  being 
driven  by  means  of  water  and  air  hose.  Water  was  turned 
into  the  pipe  through  one  of  the  hose  and  forced  out  by 
the  other  hose  carrying  air  from  the  drum.  Cement 
grout  was  supplied  to  each  pipe  on  the  assumption  that 
around  each  one  should  be  formed  a  cylinder  of  concrete 
4  ft.  in  diameter.  The  perforations  in  each  well  point 
covered  a  length  of  1.7  ft.,  therefore  to  inject  five  sacks 
of  cement  each  time  the  pipe  was  raised  1.7  ft.  should 
lia\c  given  a  solid  wall  of  good  concrete. 

.Vround  the  drum  was  built  a  lOxlO-ft.  platform,  4  ft. 
higii,  on  wliicii  were  placed  mortar  boxes.  This  method 
of  mixing  was  very  tedious  so  we  connected  an  air  line 
to  the  ilacMichael  machine  and  used  it  as  a  mixer,  con- 
vi^ying  tiie  grout  to  the  drum  liy  air.  An  indicator  on  the 
air  machine  served  to  tell  whether  the  batch  of  grout 
Mas  being  discharged,  or  whether  the  drive  pipe  was 
clogged.  An  average  pressure  of  20  lb.  was  sufficient, 
but  often  60  lb.  would  not  clear  the  pipe.  In  this  case 
it  was  necessary  to  insert  into  the  drive  pipe  a  small  water 
hose  and  jet  the  well  point.  One  batch  of  grout  was  made 
of  1  sack  of  cement  and  Sy^  cu.ft.  of  water,  wiiich  mi.xed 
almost  instantaneously  in  the  pneumatic  nuichine  to  a 
consistency  of  rich  cream. 

With  all  tiie  ])ipes  driven  to  rock,  the  grout  hose  wa.s 
attached  to  each  successively  and  the  i)ro])er  amount  of 
cement  .shot  in.  Then  each  ])i])e  was  raised.  This  pro- 
cess was  followed  until  all  the  i)ipes  were  extracted  from 
the  ground,  except  those  that  could  not  be  pulled  and 
had  to  be  abandoned.  When  any  ]npe  was  left  open  at 
the  to])  and  air  was  turned  into  another,  water  was  forced 
out  of  the  open  pipe,  sometimes  40  ft.  high.  This  indi- 
cated that  ihere  was  good  underground  communication. 
This  would  occur  at  a  i)ipe  ID  It.  Inmi  the  one  through 
which  air  was  being  admitted. 

There  were  582  sacks  of  cenu^nt  used  with  this  test. 
It  took  eight  men  five  days  to  de])osit  roughly  120  yd.  of 
concrete,  becau.se  the  minor  difliculties  were  many.  Pull- 
ing the  pipe  gave  more  froul)le  than  anything  else.  Four 
men  using  a  2()-ft.  lever   (a  (ixG-iii.   timber)    ])ulled  the 

24"  Oufside  diam. 
■  ?'  /nside  diam. 
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pipe,  but  tbe  process  was  slow.     Several  |ii|)es 
off  due  to  threads  stri]>ping. 

The  ground  water  level  was  8  ft.  below  the  surface  of 
tli(!  bar.  After  the  pipe  was  raised  to  this  elevation  it 
took  only  about  IT)  lb.  pressure  to  eject  the  grout.  It 
could  be  .seen  that  the  grout  was  covering  the  eniire  area 
of  tile  circle,  as  the  gravel  near  the  center  quaked  no- 
ticeably. Injecting  the  grout  below  the  water  level  had 
compacted  tlie  sand  and  gravel,  which  hud  surd<,  leaving 
at  Ihc  water  level  a  very  porous  layer  I  hat  coidd  be  easily 
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.luig    tacii    Moin    oi    tnc  square  and  00  ft.  lii-li  was  erected  on  il.     The  tank  wa.s 

cuMBERLANji  _    <  '-■_ R I V c K  .  iiiude  of  Gould  sliect  piling,  seven  channels  on  each  side. 


2.     IS'Di. 


•^  ■■  2"0nve  Pipe 


r  Feeder's  Plaffbrm 
_i_      ^"li'^ir  Line 


■-■2'Orouf  line 


^-■2'^Sfeam  hose  for  grouf 
'^^es^     /■9^'»'i4'>-&'"(-  ,_.••  6'a  df'Air  Tank 


^^^ 


i. '.i-i- 12' Pressure  drum  for     ™'"    > 

'  O>mpressor 


\     rcurouT  Line       \\^^^\     '■         conveying  grout 

XMacMlchael   _  \~       '""■"f--Morfar  Box  SU4' 

pneumatic  mixer  I  x-...!     .,  i      ,  ,    - 

.  ,„  i     „.  1 X—Platform  10 x.  10 , raised ^'-6 

■Wafer Pipe  „,  „.„, 

Pio.  4.  Pl.\n  of  Pipes  and  Plant  for  Gkouting 
Gkavkl  i.v  Place 

gravel.  However,  it  set  very  hard  later,  and  would  have 
made  a  strong  foiuidation.  Below  the  water  level  the 
concrete  was  not  nearly  so  good,  but  was  irregular  and 
resembled  large  clinkers.  Many  leaks  sprung  in  the 
walls,  but  with  a  pulsometer  the  water  could  be  pumped 
down  within  2  ft.  of  the  rock. 

The  test  was  of  value,  in  that  it  sliowed  that  cement 
could  be  forced  out  at  a  depth  of  23  ft.  below  the  surface 


Surface  _o^  Ban  Eijl£_ 


Fig.  5.  Typical  Cross-Section  of  Concrete  Ctlinder 
Formed  by  the  Circle  of  Grouting  Pipes 

of  the  bar.  But  the  difficulty  was.  that  the  grout  would 
take  the  path  of  least  resistance,  which  was  upward,  and 
would  not  spread  laterally  far  enough  to  make  a  very 
tight  wall.  Fig.  5  shows  the  conditions  approximately 
as  they  were  after  the  hole  was  excavated,  aud  Fig.  6  il- 
lustrates the  results  of  the  test. 


Fig.  6.    Face  of  Gravel  after  Grofting 

DiDe^^%h^''tn  Jl'f  "^  .Shows  the  top  of  the  pit.  with  grouting 
il^  ^-^  lower  view  shows  a  patch  of  dense  srout  also 
the   ordinary    grouted    gravel    and    a   seam.)  sroui.    aiso 

Concrete  was  jilaced  inside  on  the  bottom  to  seal  the  tank 
so  that  it  would  hold  water.  Sand  and  gravel,  excavated 
from  the  bar  near-by,  was  placed  in  the  tank  until  it  was 
half  filled.  Before  filling,  five  2-in.  pipes  60  ft.  long,  with 
well  points  screwed  into  the  lower  end.  were  placed  in 
the  tank,  arranged  as  shown  in  the  left-hand  view  in  Fi"-. 
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t.  The.se  were  spaced  uniformly  so  that  each  pipe  could 
grout  the  same  quantity  of  sand  and  gravel.  The  tank 
after  completion  is  sho\ni  in  the  right-hand  view  in 
Fig.  7. 

Three  water  lines  were  turned  into  the  tank,  one  1^2' 
in.  and  two  2-in.  It  took  several  days  for  the  wood 
packing  iu  the  piles  to  swell  sufficiently  to  prevent  leak- 
age, but  it  finally  became  watertight,  then  the  water 
level  was  kept  within  3  ft.  of  the  top.  There  were  40 
cu.yd.  of  sand  and  gravel  in  the  tank.  Five  sacks  of 
cement  were  forced  through  each  pipe,  then  they  were 
all  lifted  214  ft.  and  the  grouting  repeated.  This  was 
continued  until  200  sacks  of  cement  had  been  used.  It 
was  computed  that  40  lb.  pressure  should  clear  the  pipe 
at  a  dejJth  of  60  ft.,  but  it  took  from  ?0  to  80  lb.  Every 
lilow  brought  cement  to  the  surface  of  the  water  and 
caused  it  to  boil  up  and  occasionally  splash  out  of  the 
tank.  Before  quitting  for  the  night,  the  pipes  were  all 
raised  several  feet  above  the  last  shot  of  grout.  Then  48 
hours  elap.sed  before  work  was  resumed.  On  returning, 
all  of  tlie  pipes- were  stopped  up  and  could  not  be  pulled. 
All  water  was  let  out  of  the  tank  and  the  pipes  were  un- 
jointed  at  the  top  of  tlie  gravel.  For  10  ft.  above  the 
gravel,  cement  was  set  up  solid  in  the  pipes. 


Fiff.  7.    Exi'i;ui.Mi;x'r.\i,  <,u-Vr.  Stkkl  Tank   (6x6  Ft.) 

rol!  TKSTINfi  TItK  (;i!OITI\<i  OK  (JifAVIvt,  -V.NM)  ( 'iCM  K.NT 

(At  tho  left  l8  the  Inti-rlor  of  the  bottom  of  tank,  with  one 
Bide  remove!  to  show  the  xrnutinK  pipes  and  well  polntH. 
Tho  horizontal  rods  are  stay-boltB  holding  the  sides  of  the 
tank    together.      At    the    right    la    the    completed    tank.) 

.Vfter  the  cement  in  the  water  had  precipitated,  it  wa.s 
found  that  the  tank  contaiired  33  ft.  of  material.  An 
18-in.  layer  of  gravel  was  put  in;  then  7  ft.  of  dean  sand, 
3  ft.  of  gravel,  2^,  ft.  of  sand  and  i5i/^  ft.  of  gravel,  as 
shown  in  ?'ig.  8.  Only  one  pipe  was  driven  into  this  ma- 
terial, and  this  wa.s  in  the  center  of  the  tank.  Much 
1  rouble  was  had  in  keeping  the  pipe  open,  since  the  sand 
would  cave  into  the  well  jioint  through  the  perforntiona. 
Wlicn  it  did  so,  a  %-iii.  hose  was  lowered  into  it  and  the 
>aiid  removed;  however,  this  operation  was  necessary  so 
often  that  the  entire  pipe  was  taken  out  and  the  point 


wrapped  with  Xo.  10  mesh  wire  screen  which  remedied 
the  trouble. 

There  were  25  sacks  of  cement  in  grout  placed  at  27 
ft.  below  the  top  of  the  tank :  25  at  241/2  ft.,  15  at  23  ft., 
10  at  191/2  ft.  and  20  at  17  ft.  Finally  31/2  ft.  of  crushed 
stone  was  placed  iu  the  tank;  47  sacks  of  cement  were 
injected  into  the  stone,  35  being  in  the  center  and  six 
at  the  north  and  south  sides.  The  stone  possessed  37% 
of  voids,  which  were  completely  filled  with  cement. 

Top  c?f  Tank-. 


Crushed 
Sfone 


Neat 
Cement 


Sand 
and  Gravel 


Concrete  mix- 
ed by  hand 

Fig.  8.    Skctioxs  of  If.vss  of  t'oxcuivri-:  For.mkd  iiy 

Ix.iKcirNfi  Ck.mkxt  (iitoi'T  INTO  Tank  Fii.T,i:n 

wriH  Saxk  Axn  (!uavel 

Tlic  last  cement  wns  iiiac-cil  in  the  tank  on  Sept.  27 
and  lui  Oct.  9  the  lank  was  tlnown  over  by  jacking  up 
one  side.  As  the  sides  were  removed,  it  ai)peared  that 
very  little  of  the  material  was  solid,  e.xci  pt  the  stone 
concrete  at  the  top,  and  that  neat  cement  had  found  its 
way  to  the  sides  in  tliin  veins.  After  the  sides  were 
removed  all  loose  material  was  stripped  off  and  only  the 
solid  stuff  left.  The  lower  half  of  flic  tank  contained 
good  concrcti',  about  66^^'  of  its  voliiini!.  .Mxive  this 
was  a  layer  of  neat  cement  3  to  5  ft.  thick.  Through  the 
saml,  where  only  one  ])ipe  was  used,  the  concrete  was 
only  12  in.  in  diameter,  and  increased  in  size  toward  the 
top.  Fig.  9  illustrates  the  sliajic  of  tiic  concrete  in  the 
entire  60-ft..  length  of  the  tank  and  in  its  upper  por- 
tion; also  a  portion  of  the  cement  skin  and  good  con- 
crete against  the  steel  side  of  the  tank.  The  stone  con- 
crete was  perfect,  and  became  very  hard  after  it  had  set 
awhile.  All  the  concrete  in  the  tank  set  and  was  very 
difTieult  to  blast  to   pieces.     The  stay-bolts  of  the  tank 
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wciv  enibodded  in  the  concrete  fiiul  rcirirdrccd  i(  to  sucli 
Jill  extent  tliat  it  was  haril  to  hlast  oil'  the  rdiiirctc  so 
that  the  bottom  side  of  the  taniv  could  lie  iciiKivcd. 

From  this  test  it  was  learned  that  ceincnt  could  be 
forced  into  grave!  under  a  head  of  57  ft.,  with  no  more 
dilliculty  than  at  a  depth  of  10  to  20  ft.;  that  in  a  small 
tanix,  tlicre  is  no  way  for  tlie  air  to  escape  laterally,  but 
it  must  go  up  and  consequently  carry  with  it  much  ce- 
nicnt.     Comparing  results  in  stone,  in  sand  and  grav(d. 


Fig.  9.  Conci;kti:  I'oini'  i<  i\    I'  wk  :  aftei;  PiEiiOVAL  of 
THt;  Sides  axu  the  Loose  Material 

(The  top  view  shows  the  concrete  of  the  entire  60-fl.  height 
of  tank,  the  tanlt  having-  been  thrown  on  its  side.  The  mid- 
dle view  shows  the  concrete  in  the  upper  25  ft.  of  the  tank. 
The  bottom  view  shows  part  of  the  cement  and  concrete 
against  the   steel   side  of  the  tank.) 


and  in  sand,  the  best  results  arc 
cent,  of  voids  is  largest. 


)taiued  where  the  per 


ThIKD    EXPKKIMENT 

Following  the  experiment  just  described,  two  tanks 
of  the  same  cross-section  but  only  30  ft.  high,  were  erected 
and  tilled  with  sand  and  gravel  from  the  bar.  Grout 
pipes  were  driven  on  closer  centers  and  a  larger  quantity 
of  cement  per  yard  of  gravel  was  used,  thereby  more 
nearly  filling  the  tank  with  concrete.  Fig.  10  shows  the 
results. 

Methods  of  Working 

In  practice,  success  will  be  attained  with  this  pro- 
cess by  overcoming  the  many  minor  difficulties  which 
arise,  so  that  work  may  be  done  accurately  and  rapidly; 
assuming,  of  course,  that  tlie  material  to  be  grouted  is 


fairly  suitable.  Otiierwise,  the  cost  cannot  be  reduced 
and  the  results  will  not  be  so  good  as  by  the  present 
Ijractice. 

Since  it  is  necessary  to  fill  the  voids  in  the  material 
to  be  .solidified,  with  the  solid  contents  of  the  grout,  it 
requires  about  thrt*  times  the  quantity  of  grout  that  it 
would  be  necessary  if  the  voids  were  to  be  filled  merely 
with  grout  itself,  because  7')%  of  this  is  liquid.  The 
]irincipal  difficulty  with  the  whole  ])rocess  is  to  get  rid 
(if  the  excess  water  required,  without,  at  the  same  time, 
washing  the  cement  out  of  the  gravel.  In  the  tank.i 
there  was  no  way  to  prevent  this  water  from  flowing  over 
the  top,  since  tliey  were  watertight.  It  seems  that  the 
grout  working  its  way  upward  through  the  gravel  on  the 
river  bed  would  lose  its  cement  and  come  to  the  s\irface 
!is  water,  but  in  the  tanks  6  ft.  square  it  did  not,  but 
came  out  as  rich  as  it  was  in  the  mixer.  There  is  no 
reason,  in  ii  large  sheet-pile  enclosure,  why  the  excess 
water  should  not  be  taken  care  of  through  the  bottom, 
liecause  there  is  sufficient  room  for  the  air  to  leave  the 
water  quickly  and  lose  its  energy  laterally  through  the 
voids  of  the  material  in  the  dam,  thereby  allowing  the 
water  to  seep  out  gradually,  following  the  air  and  not 
lieing  pushed  upward  with  it  as  in  a  small  enclosure. 

In  the  open  bar,  the  cement  spreads  out  in  wide  thin 
ledges,  taking  what  paths  of  least  resistance  it  can  find. 
Therefore,  the  gravel  should  be  inclosed  by  ])iling  or  by 
grouting  a  wall  around  the  proposed  foundation  and 
later  working  forward  the  center.  After  a  pipe  is  driven 
below  the  water  level,  the  air  coming  out  vertically  starts 


Fig.  10.    Concrete  Formed  in  Tank  20  Ft.  High 

(6x6  Ft.)  by  In.iecting  Cement  Grovt  into 

THE  Gravel  Filling 

the  ground-water  circulating  upward,  which  will  bring 
with  it  to  the  water  level  some  of  the  mud  and  silt  in  the 
bar.  A  mud  seam  always  results,  if  the  material  to  be 
grouted  is  dirty. 

Excessive  air  pressure  is  damaging,  because  it  removes 
a  large  quantity  of  the  cement  already  deposited  and 
forms  a  concrete  that  is  irregular  in  structure,  resembling 
clinker.  When  the  pipe  clogs,  instead  of  using  a  high 
pressure  to  open  it,  it  is  better  to  lower  a  water  hose  into 
the  pipe  and  jet  out  what  stuff  is  in  the  way.  It  is  best 
to  have  a   compres.sor  large  enough  to  keep  in  the  air 
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reservoir  a  minimum  pressure  of  80  lb.  so  that  a  strong 
jet  of  air  will  always  be  playing  through  the  mixing  line 
at  the  bottom  of  the  drum.  If  not,  cement  will  get  into 
the  orifice  of  the  mixing  jet  and  set,  decreasing  the  size 
of  opening  until  there  is  not  enough  current  to  cause  a 
violent  ebullition  in  the  drum.  Then  the  grout  will  not 
be  thoroughly  mixed  and  cannot  be  forced  out. 

The  size  of  the  perforations  in  the  grouting  point 
should  be  governed  by  the  quality  of  material  to  be 
grouted.  In  coarse  gravel  there  should  be  large  open- 
ings, and  in  sand  small  ones;  they  should  be  just  small 
enough  to  prevent  the  sand  or  gravel  from  falling 
through  to  clog  the  point.  Unless  it  is  absolutely  certain 
that  the  cement  and  sand  are  free  from  large  stutf.  it 
should  be  screened  to  prevent  anything  going  into  the 
grout  that  will  .stop  up  the  perforations  in  the  well  point. 

A  strong  current  of  air  should  be  held  through  the 
mi.xer  and  pipes  while  driving  the  pipe  down  into  the 
bar,  in  order  to  keep  out  the  finer  material  that  otherwise 
would  crowd  into  the  point.  The  drive  ])ipe  should  be 
heavy  enough  to  stand  driving  with  a  big  hammer.  Much 
time  was  lost  in  driving  because  of  the  pipe  bending  and 
the  threads  stripping. 

COXCLCSIOX 

The  results  of  the  experiments  show  concrete  from  the 
poorest  grade  to  that  as  good  as  class  A.  The  worst  is 
a  cemented  gravel,  very  poorly  bonded.  The  best  is  a 
very  hard  concrete,  so  perfectly  bonded  that  when  frac- 
tured the  siliceous  gravel  stones  or  ])ebbles  are  broken 
along  with  the  mortar.  Not  a  single  perfect  job  was  made 
with  any  of  the  nine  experiments.  There  were  notice- 
able defects  in  all;  .some  could  not  be  avoided  on  ac- 
count of  the  dirty  material;  the  others  could  have 
been  avoided  but  for  the  lack  of  knowledge  which  was 
gained  on  the  later  experiments. 

There  is  no  doubt  but  that  safe  foundations  can  be 
made  by  this  process.  Test  borings  should  be  made  at 
the  site  of  the  proposed  .structure  to  determine  the  qual- 
ity of  the  material.  If  it  is  found  to  l)e  clean  and  coarse. 
there  is  nothing  to  prevent  an  excellent  foundation  being 
nuule.  After  the  grouting  is  finished,  in  order  to  be  as- 
sured that  the  job  is  good,  borings  should  be  nnide  into 
the  concrete  to  determine  its  solidity. 

Since  from  the  results  of  the  experiments,  it  ap- 
pears feasible  to  form  hard  foundation  strata  on  which 
to  found  masonry  structures,  this  process  should  also 
prove  of  value  in  solidifying  the  river  bed  annind  piers 
and  dams  already  constructeil,  wbcrc  sconr  from  the 
stream  is  danuiging. 


NOTE.S     FROM 
NEERING 

THE     ENGI- 
vS  C  H  O  O  L  vS 

U.viVKii.siTY  OK  (;i:oitiii.\ — The  following  notes  on  the 
good-roa<ls  winter  school  recently  held  have  been  re- 
ceived. 

The  only  charge  was  a  registration  fee  of  $1.  The 
courseH  given  were  as  follows:  (1  )  Methods  of  determin- 
ing the  suitability  of  local  road-lniilding  methods  (sand 
and  clay)  ;  (2)  principles  of  road  location  and  relo- 
cation; (3)  selection  of  proper  materials  f(jr  loncrcte 
construction;    (4)    beet   methods   of    constructing    per- 


manent culverts;  (5)  methods  of  mixing  rnd  placing 
concrete  for  ])iers,  abutments,  etc.,  and  best  proportions  to 
use:  (())  construction  and  maintenance  of  earth,  sand- 
dav,  and  top-soil  roads,  and  the  utilization  to  best  ad- 
vantage of  local  materials. 

Ten  counties  were  represented,  some  by  three  and  most 
by  two  delegates.  Much  interest  was  manifested  in  tlie 
school,  and  it  is  expected  to  become  an  annual  event.  The 
.sessions  extended  in  55-minute  periods  from  9  a.m.  to 
1 :5()  p.m.,  and  in  one  laboratory  period  from  .3  :10  to  5 
p.m.  On  one  day  the  entire  school  was  taken  over  the 
top-soil  roads  east  of  Athens;  the  trip  concluded  by  the 
re-location  of  nearly  one-half  mile  of  road  to  replace  a 
mile  of  wretched  washed-out  road,  with  mud  holes,  10% 
grades,  etc.  First  an  approximate  line  was  run  with  the 
plauetable;  then  it  was  readjusted,  levels  were  taken  and 
the  road  was  staked  out  for  construction. 

Coi-iMBiA  UxtVEitsiTY — Radical  departures  have  been 
made  in  the  development  of  courses  in  chemical  engi- 
neering of  the  School  of  Chemistry  (which  now,  with  the 
Schools  of  Mines  and  Engineering,  is  a  post-graduate 
department  requiring  a  college  degree  for  admission). 
The  organization  of  the  new  course  and  the  work  at- 
tempted were  described  at  length  by  Prof.  M.  C  A\niit- 
taker  before  the  New  York  section  of  the  American  Chem- 
ical Society,  Mar.  7,  1913. 

It  was  believed  at  this  institution  that  modern  manu- 
facturing processes,  ba.sed  on  chemical  ])henomena,  were 
advancing  at  a  rapid  rate  and  were  calling  for  men 
trained  to  develop  and  direct  work  which  was  as  much 
engineering  as  chemistry.  It  was  felt  that  most  schools 
had  not  approached,  in  the  best  way,  the  problem  of 
producing  the  needed  men.  Under  the  advice  of  Prof. 
Whittaker,  himself  formerly  a  practising  chemical  engi- 
neer, it  was  decided  to  teach  directly  tiie  use  of  engineer- 
ing methods  and  processes  in  the  solution  of  chemical 
problems  rather  than  to  confine  students  to  the  manipu- 
lation of  the  usual  chemical  laboratory  equipment.  This 
was  held  to  be  in  line  with  the  ilevelopment  of  modern 
mechanical-  and  electrical-engineering  laboratories,  where 
commercial  equipment  was  employed  rather  tiiaii  appara- 
tus typical  of  tiu'  |)ure-])iiysics  laboratory  which  would 
allow  the  investigation  of  basic  i)rinciples  only. 

The  new  industrial  laboratories  for  this  course  occupy 
now  the  whole  lower  floor  of  Havemeyer  Hall,  and  only  a 
beginning  has  been  made.  Besides  a  general  laboratory, 
there  are  now  electro-chemical,  textile,  ])aper,  fuel  and 
several  research  lai)oratories,  as  well  as  a  machine  and 
a  ])ipe  sho]),  a  grinder  and  a  furnace  room,  etc.  The 
general  industrial  chemical  laboratory  contains  typical 
commercial  equipnieiit  such  as  filter  presses,  ])ressure  and 
va<'uum  pumps,  siphons,  .•iolution  tanks,  agitators,  samp- 
lers, vacuum  dryers,  pot  and  coliiinii  stills,  steam-jacket 
evaporators,  coiidciisers,  ceiitrifiigal  dryers,  clarilicrs,  gas- 
holders, and  gas-welding  ai)i)aratus.  A  dye  laboratory 
has  a  calico  prinliiig  ina<  bine,  among  other  things  and  an 
('(juipment  of  microscopes  and  nil ra-micro.scopes.  The 
paper  laboratory  has  an  iron  .soda  digester,  a  bronze  sul- 
phite digester,  a  pulji  beater,  mechanical  stirrers  and 
drum  dryers. 

The  student's  work  is  dcmc  in  scpiiids  of  four  iir  live, 
with  one  man  acting  as  foreman.  The  problems  assigned 
involve  cyclic  processes  as  far  as  possible  in  order  to  re- 
duce cost  and  to  avoid  the  accumulation  of  end  |)rod- 
ucts.     In  research  work,  such  problems  are  given  as  are 
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inci  Willi  in  (riinsfcrrin<);  operat  inns  ri-din  llic  tcsl-tubi! 
Mild  licakiM-  sla.i;c  In  a  factory  scale.  So  far  as  iKissihlo. 
Ilic  work  is  on  a  qiiantitatixc  liasis  willi  accmiiil  iii;,f  for 
ail  losses  at  oacli  staj^'c.  The  s(|ua(l  rorcinaii  lias  to  pre- 
pare ill  advance  a  ,i,'eneral  preliniinarv  reporl  on  tlie 
clieiiiislrv  and  piadical  pnicediire  u\'  an  assifined  prob- 
lem. Macli  man.  Iiowcmt,  has  hi  present  a  detailed  linal 
report  ol'  (he  entire  work  coveivd.  'I'lie  instructors  assign 
work  and  snper\i.-<'  processes,  hiil  do  ii,,|  arranfTe  the 
work  for  sliidenls  in  delail  or  assist  Iheni  in  it.  It  is  re- 
ported that  the  men  somi  learn  the  limitati<ins  of  the 
iiecessai'v  coniinereial  appaialus  and  aecpiire  eiigineeriii;; 
jnd.uineiit  and  facility  of  application.  .No  attempt,  how- 
ever,   is   made   to   dexflop   skilled   operators. 


An  Knrtbquiikc  cxtemlinK  from  Ottawa  to  Montreal  in 
Canaiia  anil  thrnuKh  Westi'i-n  New  York  occurred  on  Apr.  28. 
The  shock  was  felt  principally  in  Ottawa,  but  little  or  no 
damage  was  done   in   an.v   locality. 

A  Butting;  CoIIImIou  between  an  extra  freight  tiain  and  a 
passenger  train  on  the  Chicago,  St.  Paul,  Minneapolis  &  Oma- 
ha Ry..  at  Baldwin,  Wis.,  caused  the  deaths  of  two  railway 
employees  on  Apr.  27.  The  wreck  is  reported  to  have  been 
due   to   a    misunderstanding  'of   train   orders. 

The  ExploMion  of  au  Oil-Fuel  Tank  on  the  new  Hamburg- 
American  steamship  "Imperator"  is  reported  to  have  killed 
two -workmen  and  caused  fatal  injuries  to  three  others  on 
Apr.  22.  The  explosion  is  said  to  have  been  caused  by  one 
of    the    workmen's    cigar    lighters. 

.%  BlaxtinB  Aoeldent  at  the  quarries  of  the  Riverside  Port- 
land Cement  Co.,  Riverside,  Calif.,  on  Apr,  23,  caused  thcj 
deaths  of  12  men,  including  the  powder  foreman.  It  is  re- 
ported that  two  5fl0-lb.  charges  of  dynamite  were  prematurely 
exploded  in  some  unknown  way.  Six  other  charges  in  the 
same   hill   were    not  exploded. 

.4n  ExploNion  of  Fulminnte  uf  :>leronry  at  the  United  States 
Arsenal  in  Philadelphia,  Penn.,  caused  the  death  of  a  worli- 
man  and  completely  wrecked  the  drying  hou.«e.  on  Apr.  2S. 
The  workman  was  the  only  person  in  the  building  at  the 
time,  and  it  is  supposed  that  he  di-opped  a  tray  of  loaded  de- 
tonators. 

The  U.  S.  Wlreless-TelesTiiph  MernNeH,  issued  during  the 
first  four  months  of  operation  under  Federal  regulation  (to 
Apr.  13,  1913)  number  3407  for  both  operators  and  stations. 
There  are  46  American  ship  stations  and  18  coast  statiois,  with 
685  amateur  stations.  The  first-grade  commercial  operators 
number  1279,  second-grade,  186:  there  are  registered  11S5 
amateurs  and  eight  operators  of  experimental  and  instructor 
grades. 

A  Ralln-ay  Valuation  Committee  has  been  organized  by  the 
Norfolk  &  Western  Ry.,  for  the  purpose  of  devising  a  plan 
of  valuation  of  the  company's  property  under  the  Act  of  Con- 
gress approved  in  March.  The  committee  will  afterward 
carry  on  the  work  of  valuation,  and  as  this  will  extend  over 
a  considerable  period  of  time  the  officers  composing  the  com- 
mittee have  been  relieved  from  their  present  duties.  These 
officers  are  the  following:  Charles  S.  Churchill,  Chief  Engi- 
neer; W.  S.  Battle.  Jr.,  General  Claim  .\gent,  and  J.  M. 
Rodgers,  Statistician.  Their  regular  duties  will  be  assumed 
by  Jos.  E.  Crawford,  Acting  Chief  Engineer;  J.  B.  Basker- 
%ille,  .\cting-  General  Claim  Agent,  and  W.  B.  Moss,  Acting 
Statistician. 

In  the  Flood  Cleanslnfc  Work  at  Portsmouth.  Ohio,  the 
city  authorities  agreed  upon  a  plan  to  facilitate  the  cleaning 
of  rented  houses  which  v.as  thus  stated  in  an  order  issued 
by  Dr.    S.    B.    McKenihan,    health   officer: 

All  persons  occupying  property  as  renters  will  be  allowed 
one-half  month's  rent  free,  and  it  living  off  the  commissary, 
will  be  compelled  to  clean  their  premises  at  once.  Failure 
to  comply  with  this  will  be  sufficient  cause  for  ejectment. 
.  .  .  .  All  property  owners  collecting  rent  and  failing  to 
agree  with  this  arrangement  will  be  requ'red  to  clean  their 
premises   themselves   or  subject   themselves    it  arrest. 

.'\MMiHtance  for  Flectrle-Supply  Companies  in  flooded  dis- 
tricts is  being  extended  by  the  National  Electric  Li.-jht  Asso- 
ciation. A  special  committee,  of  which  C.  L.  Edgar,  of  Bos- 
ton, Mass..  is  chairman,  has  been  appointed  and  given  full 
power  to  assist  member  companies  in  the  troubled  regions  by 
placing  at  their  disposal  men  and  material  needed  for  the 
prompt  restoration  of  service.  The  committee  is  not  under- 
taking the  general  relief  of  employees,  but  states  that  it  wishes 


to  be  Hdvlseil  (if  Hpcclnl  ca«i-»  In  which  It  could  be  of  piir- 
ticuliir   .servl( ven    for    thi-   loweHl-pald    einployecH. 

A    llelnroreril-Conerele    lluliillnK     Survived     the     KIo<mI    In 

Dayton,  Ohio,  according  to  Informallon  ri-<elved  from  W.  W. 
Smitli,  Spi'clal  Field  Agi-iit  for  the  AsHociutlon  of  American 
Portland  C<-ment  ManufacturerH.  The  bulldInK  waH  i-xpimed 
to  the  Are  of  closely  adjacent  bulldluKB  while  the  water  wjim 
at  Its  height,  and  served  a8  refuse  to  several  hundred  per- 
sons. Its  windows,  not  wire-glass,  were  much  damaged,  but 
all  combustibles  were  removed  from  the  exposed  side  by  the 
people  In  the  building  in  time  to  avoid  transmission  of  fire. 
The  building  is  interesting  because  It  was  the  first  reln- 
forced-concri'te  building  constructed  in  Dayton.  It  Is  the 
Beaver  Light  &  Power  lildg.  No.  1.  and  Is  170x204  ft.  In  plan. 
five  stories  high.  Schenck  &  WIlllaniH.  of  Dayton,  were  the 
designers  and  O.  P.  Hazen  &  Co.,  Dayton,  the  builders.  Much 
difficulty  was  found  at  first  In  renting  it,  on  account  of  Its 
novelty.  During  the  flood  the  water  was  14  ft.  above  ground 
at  the  building,  and  flowed  through  thi>  first  story  with  such 
rapid  current  as  to  tear  out  the  Mackollte  partitions  and 
carry  away  the  contents  of  the  first  story.  Including  a 
2-ton    safe. 

HiKhivay  Ilrldice  DnmnKe  In  Indiana  has  been  summarized 
by  the  Bridge  Committee  of  the  Indiana  Englnerlng  Society 
(ch.,  Alex.  R.  Holliday,  Indianapolis).  The  estimate  is  that 
about  $1,000,000  worth  of  damage  to  highway  bridges  was 
done  by  the  floods  of  Mar.  24-27.  This  figure  is  based  on 
returns  to  letters  of  Inquiry  from  41  out  of  92  counties,  these 
41  counties  returning  a  total  of  $716,135.  Out  of  the  41  coun- 
ties, 16  report  no  damage,  while  four  report  damage  slightly 
over  or  under  $100,000.  The  summary  as  to  kinds  of  brldge.s 
indicates  that  numerous  concrete  bridges  went  out  as  well  as 
many  steel  bridges,  but  the  concrete  bridges  are  of  consider- 
ably  smaller   span,   on    the   average, 

9   wooden    bridges    $25,30il 

79   steel   bridges    641,400 

2   stone    bridges    7.0UO 

20   concrete  bridge.^    42.435 


Total     $716,135 

DAMAGE  TO  INDIANA  HIGHWAY  HUIDGICS.  EASTEH  FLOOD.  ini;j 


Kind  of  HridKi 
odcu     Steel       Stone       I 


Adams.  . 
Barthoie 
Benton . . 
Boone . . . 
Clay  ... 


Delaware... 

Elkhart 

Fountain .  .  . . 
Franl<lin 

Grant 

Hamilton 
Hancoclc. 
Hendricl<s,. 
Huntington. 

Jaclcson 

Johnson 

Lake 

LaPorte .... 
Marion 


Amt  I):iin;ii 
S.'i.DIKI 
19,400 
a.iM) 
8,485 
.300 
8.1,000 
2(i,S,-)0 

2,000 
10,000 
.3(l,(K)0 

4,(K)() 

2."i,(KH) 

OfK) 

l(l.(KI0 

S..'i(K) 


Miami..  . 
Moigan. . . 
Madison.. 

Noble 

Ohio 

Orange 

Owen 

Parke 

Pike 

Porter.  -  . 
Putman.  . . 
Pulaski .... 
Randolph . 
St.  Joseph. 
Shelby... 
Tippecanoe 

White 

Whitley... 
Wa.shingtor 


2,0IM) 
4.(1(X) 
none 

1                            4.0.iO 
4,330 

41  Counties. 


12.'i.0IK) 

go.imii 

1,.50(> 


S71G,I3.i 


The  Ohio  Canal  at  Cleveland — The  Ohio  Canal  suffered  ex- 
tensive damage  in  the  Cuyahoga  River  valley  between  Akron 
and  Cleveland.  While  it  has  had  little  or  no  navigation  use 
in  recent  years,  the  question  of  its  official  abandonment  is 
quite  uncertain,  on  account  of  sentiment  against  closing  the 
state  canals.  At  Cleveland,  where  the  canal  extends  along 
the  east  bank  of  the  river,  a  long  stretch  of  the  canal  is  an 
obstruction  to  the  best  development  of  the  valley  lands.  The 
two-mile  length  below  the  Denison-Harvard  viaduct  lies  be- 
tween the  river  and  a  broad  area  of  low-lying  land  valuable 
for  industrial  development  if  contiguous  to  the  river.  Various 
uses  of  the  canal  water  at  Cleveland  bring  the  state  a  revenue 
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of  several  thousand  dollars  annually:  the  canal  is  now  being: 
repaired,  at  least  sufficiently  to  maintain  these  water  services. 

River  improvement  at  Cleveland  as  part  of  the  canal  con- 
nection from  LaKe  Erie  to  the  Ohio  River  was  put  in  prospect 
by  Congressional  action  of  two  years  ago,  authorizing  a  sur- 
vey of  the  river  for  its  improvement  to  a  connection  with  the 
Ohio  Canal.  A  report  has  been  rendered,  but  no  further  action 
has  been  taken  as  yet,  pending  the  establishment  of  a  cooper- 
ative  arrangement   between    the   Government  and   the   city. 

A  Xeiv  1000-Ft.  Municipally  Bnllt  Pier  is  to  be  erected  on 
the  Hudson  River  at  the  foot  of  West  46th  St..  in  Manhattan 
Borough.  New  York  City.  The  estimate  of  the  cost  of  this 
pier  is  $2,735,000.  Similar  piers  are  called  for  by  the  present 
plan  at  the  foot  of  West  44th  and  at  the  foot  of  West  46th 
Sts.,  but  they  are  not  to  be  immediately  built.  Hearings  on 
the  condemnation  proceedings  in  connection  with  the  new 
work  will  be  held  May  21. 

BidH  for  Enl&rsing  the  Power  Canal  of  the  Montreal 
Water-Works  will  be  received  until  May  16  by  the  Board 
of  Commissioners  of  Montreal.  P.  Q.  The  canal  (locally  known 
as  the  aqueduct),  forebay  and  tailrace  will  be  widened  and 
deepened  for  a  length  of  about  31.000  ft.,  involving  some 
2,350,000  cu.yd.  of  earth  excavation.  436,000  cu.yd.  of  rock 
excavation,  and  the  construction  of  about  203.000  cu.yd.  of 
concrete  retaining  side  walls,  some  of  which  will  be  rein- 
forced. We  are  unofficially  informed  that  the  estimated  cost 
of  the  work  is  $2,000,000.  besides  which  the  city  has  already 
spent  and  Is  engaged  in  spending  some  $4,000,000  for  a  con- 
duit paralleling  he  aqueduct,  a  pumping  plant  and  a  filtra- 
tion system.  T.  W.  Lesage  is  chief  engineer  and  superin- 
tendent of  the  Montreal  Water-Works,  and  L.  N.  Senecal  is 
secretary  of  the  board  of  commissioners. 

A  Water-Power  Plant  under  a  5412-ft.  Head  is  under  con- 
struction near  Martigny.  Switzerland,  according  to  a  bulletin 
from  the  firm  of  Thyssen  &  Co.,  MUlheim  a.  d.  Ruhr,  Rhenish 
Prussia.  This  plant  is  being  designed  by  M.  Boucher,  of  Laus- 
anne, for  the  Soclfte  d'  Electrochlmle,  of  Paris.  Water  is 
taken  from  Lake  Fully;  this  is  near  the  valley  of  the  Rhone, 
where  the  mountain  sides  descend  precipitously  to  the  river 
valley. 

The  pipe  line  will  be  about  2%  miles  long,  having  inside 
diameters  of  19 U  In.,  and  25%  in.,  with  thicknesses  of  from 
"/«  in.  to  1  a  in.  The  upper  section  will  be  of  lap-welded 
pipe,  while  the  lower  sections  will  be  of  seamless  drawn  tube. 
The  construction  of  the  pipe  line  has  been  placed  with  Thys- 
sen &  Co.  Turbines,  for  15,000-hp.  capacity,  will  be  built  by 
Piccard.   Pictet   &  Co..   of  Geneva. 

An  BnKlneerlni;  CommiKiiion  on  Electrir  Traetlon  for 
steam  railway:,  was  again  proposed  by  Frank  .1.  Sprague.  of 
New  York  City,  before  the  New  York  Railway  Club  on  Mar. 
21.  He  stated  that  if  such  a  commission  was  organized,  with 
engineers  of  the  highest  standing  and  without  need  of  limit- 
ing the  time  to  be  devoted  to  their  studies  on  this  question. 
then  the  electrical  interests  of  the  country  would  pay  part 
or  all  of  the  expenses.  He  expected  that  the  electrical  manu- 
facturing and  supply  companies  would  combine  In  financing 
some  organization  which  would  furnish  rolling  slock  and 
energy  on  a  basis  of  payments  In  accordance  with  the  use 
of  the  former  and  the  metered  electrical  loads. 

Klectrlo  Traction  \\  ill  ituppinnt  Steam  on  a  mountain  sec- 
tion of  the  Norfolk  &  Western  Ry..  It  Is  announced.  This 
step  Is  to  be  taken  to  relieve  ronge.stion  on  30  miles  of  line 
over  the  Alleghany  summit,  between  Bluefleld  and  Vivian. 
Vf.  Va.  While  It  is  not  announced  whether  alternating  or 
direct  current  will  be  used,  yet  It  Is  reported  that  overhead 
trolley  wires  will  be  necessary  on  account  of  large  yards  and 
lines  at  grade  through  several  mining  towns.  Locomotives 
will  be  used  and  the  equipment  will  be  designed  more  for 
freight  than  passenger  service  on  account  of  the  great  excess 
of  the    former. 

A  Comprehennive  Raplil-Tranult  Huliway  Synleni  Is  planned 
for  I'hiladelphia  by  Transit  Commissioner  A.  M.  Taylor. 
There  Is  at  present  In  service  a  single  two-mile  east  and  west 
line  through  the  center  of  the  city  along  Market  St..  from  the 
Delaware  River  to  the  Schuylkill,  with  iin  elevated  extension 
for  three  miles  beyond.  There  would  be  according  to  the 
new  plans  also  (1)  a  four-track  line  from  the  center  of  the 
city,  running  north  on  Broad  St.  some  3  "^  miles  to  Allegheny 
Ave.,  with  a  two-track  extension  thri'e  miles  to  Olney  Ave., 
(2)  a  two-track  line  south  on  lirond  St..  2^4  miles  to  Oregon 
Ave.,  with  chance  for  extension  to  League  Island.  1 ',4  miles. 
13)  a  two-track  terminal  loop  through  the  heart  of  the  city, 
(4)  elevated  lines  to  Frankfiird  (k\x  miles  northeast  of  City 
Hall)  and  Darby  (seven  miles  southwest).  The  cost  of  con- 
struction Is  placed  at  $30,000,000.  and  that  of  equipment  at 
$8,000,000  more.  Enabling  legislation  to  permit  of  financing 
the  project  through  taxation,  assessment  and  bond  Issues,  la 
being  sought  from  the  legislature  by  the  city  administration. 
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Mr.  John  N.  Carlisle,  a  lawyer,  of  Watertown,  N.  Y..  has 
been  appointed  Commissioner  of  Highways  of  the  State  of 
New  York. 

Mr.  Charles  D.  Lay  has  resigned  as  Landscape  Architect 
of  the  Department  of  Parks.  Borough  of  Manhattan.  New 
York  City. 

Mr.  La'wrence  Hanlon.  for  some  years  Assistant  Superin- 
tendent of  Municipal  Ferries.  New  York  City,  has  been  pro- 
moted to  be  Superintendent,   succeeding  the  late  W.  J.   Sears. 

Mr.  F.  W.  Stevens.  Chairman  of  the  Public  Service  Com- 
mission of  New  York  State,  Second  District,  has  resigned.  He 
has  been  Chairman  since  the  organization  of  the  commission 
in  1907. 

Mr.  R.  R.  Potter,  former  Assistant  Editor  of  "Engineering 
News."  has  been  promoted  from  the  position  of  Asssitant  Su- 
perintendent to  be  Production  Engineer  of  the  Blood  Bros. 
Machine   Co..    Kalamazoo.   Mich. 

Mr.  P.  ConifE.  formerly  Master  Mechanic  of  the  Baltimore 
&  Ohio  R.R..  at  Cumberland,  Md.,  has  been  promoted  to  be 
Superintendent  of  Shops  at  Jit.  Clare.  Baltimore.  Md.,  suc- 
ceeding  Jlr.   J.   W.    G.   Brewer,    promoted,    as  noted   elsewhere. 

Mr.  A.  J.  Wharf,  M.  Am.  Soc.  C.  E.,  recently  Superintendent 
of  Construction  for  J.  E.  &  E.  C.  Wharf.  Chicago.  111.,  has 
been  appointed  Chief  Engineer  of  the  Peoria  &  Pekln  Union 
Ry..  with  headquarters  at  Peoria.  111.,  succeeding  Mr.  W.  E. 
Emery. 

Capt.  Robert  S.  Griffin,  U.  S.  N..  has  been  appointed  Chief 
of  the  Bureau  of  Steam  Engineering.  Navy  Department,  to 
succeed  Lieut. -Com.  H.  I.  Cone,  who  has  been  ordered  to  sea 
at  the  expiration  of  his  four-year  term  on  May  18.  Capt. 
Griffin  has  been  Assistant  Chief  of  the  Bureau  of  Steam 
Engineering   for   several   years. 

Mr.  Lewis  F.  Pllcher,  M.  Am.  Inst.  Arch.,  has  been  ap- 
pointed State  Architect  of  New  York.  Mr.  Pllcher  was  born 
in  Brooklyn,  N.  Y..  in  1871.  He  is  a  graduate  in  architecture 
of  Columbia  University.  For  a  number  of  years  was  In- 
structor in  architecture  at  Penns.vlvania  University  and  later 
Professor  of  Art  at  Vassar  College.  For  the  past  two  years 
he  has  practiced  architecture   in  New  York  City. 

Mr.  John  H.  Delaney.  former  Business  Manager  of  the 
"Morning  Telegraph."  of  New  York  City,  has  been  appointed 
Commissioner  of  Efficiency  and  Economy  of  the  State  of  New 
York  at  a  salary  of  $15,000  per  annum.  Commissioner  De- 
laney has  begun  his  work  by  appointing  Mr.  H.  G.  Lynn,  of 
New  York,  and  Mr.  Matthew  T.  Horgan,  of  Brooklyn,  Deputy 
Commlslsoners,   at  salaries  of  $5000    per  annum   each. 

Mr.  E.  A.  Kingsley,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
County  HIghwa.v  Engineer,  Pulaski  County,  Ark.,  has  been 
appointed  State  Highway  Engineer  of  .Vrkansas.  Mr.  Kings- 
ley  is  a  native  of  Indianapolis,  Ind.,  and  graduated  from 
Purdue  University  In  1893.  He  has  had  experience  with  the 
city  engineering  department  of  Indianapolis  and  with  the 
Great  Northern  and  Chicago,  Hock  Island  &  Pacific  Rys.  For 
seven  years  following  April,  1904,  he  was  City  Engineer  of 
Little    I{ock,    Ark. 

Mr.  J.  AV.  G.  Brewer,  formerly  Superintendent  of  Shops 
«t  the  Baltimore  &  Ohio  R.R.,  Mt.  Clare.  Baltimore  Md..  has 
been  promoted  to  be  Assistant  District  .Superintendent  of 
Motive  Power  of  the  main  line  district,  with  headquarters  at 
Baltimore.  Mr.  Brewer  entered  the  railway  service  In  1S9S 
as  a  shop  apprentice  with  the  lialllniore  *  Ohio  R.Il.  In 
1905  he  was  a  machinist  In  the  Mt.  ('lari>  shops.  In  October, 
1908,  he  was  promoted  to  he  foreman  of  the  machine  shop. 
He  vrsiH  made  Assistant  Master  Mechanic  In  January.  liHO. 
and  Master  Mechanic  the  following  .\prll.  Since  last  Septem- 
ber he  had  been  Superintendent   of  .Shops  at  Mt.    Clare. 

Major  Casslus  K.  Gillette,  of  Philadelphia.  Penn.,  has  been 
appointed  superintendent  of  construction  of  the  Perry  Me- 
morial monument,  which  Is  to  b<-  built  at  Put-ln-Bay,  Ohio. 
The  estimated  cost  of  the  monument,  for  wDleh  designs  have 
been  adopted.  Is  about  $1,000,000.  A  bill  has  recently  been 
Introduced  In  Congress  to  ri-lnstate  Major  Gillette  In  the 
Corps  of  Engineers.  Major  Gillette  resigned  from  the  Corps 
a  number  of  years  ago  at  n  time  when  hi-  had  bei-n  detailed 
by  .Secretary  Taft  to  aid  a  reform  ndmlnlstrntlon  In  Phlliidel- 
phla  In  Its  work  of  municipal  house  denning.  Interests  which 
were  at  that  time  Influential  In  Congress  Introduced  bills  lo 
prevent  such  a  detail  of  an  officer,  and  those  In  charge  of 
municipal     reform    In     Philadelphia     persuaded     Major    Gillette 


JImv  s/1!)1;5 


K  N  (i  [  N  I<]  ERIN  (J     N  I<;  W  S 


'J«7 


to  resign  his  i-i>mnilssuui   iti  ordfi-  to  iMinllinu-  in  th.'  I'liilaild- 
phia   work. 

The  Intorstate  Commerce  Commission  has  announced  tho 
following  memljers  of  the  board  of  enKineers  who  will  sui)er- 
vise  the  work  of  making  a  physical  valuation  of  the  railways 
ot  the  United  States,  provided  for  by  recent  Act  of  Con- 
gress: Mr.  R.  A.  Thompson.  M.  Am.  Soc.  C.  E..  Chief  lOnglneer 
of  the  California  Railroad  Commission;  Prof.  W.  D.  Pence, 
M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the  Wisconsin  State 
Board  of  Assessment  and  the  Railroad  Commission  of  Wis- 
consin; Mr.  .1.  S.  Worley,  Assoc.  M.  Am.  Soc.  C.  T...  Consulting 
Engineer,  of  Kansas  City,  Mo.;  Mr.  Howard  M.  Jones,  M.  Am. 
Soc.  C.  E.,  Consulting  Engineer,  of  Nashville.  Tenn. :  and  Mr. 
E.  P.  Wendt.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer  ot  the 
Pittsburgh  &  Lake  Erie  R.R.  It  is  announced  that  It  is  the 
Intention  of  the  commission  to  add  an  otflcer  of  the  Corps  ot 
Engineers,  U.   S.   A.,. to  the  board  later. 


.lohn  H.  ■\Veller,  of  Dayton,  Ohio,  former  Superintendent 
of  the  Dayton  &  Michigan  R.R.,  now  a  part  of  the  Cincinnati, 
Hamilton  &  Dayton  Ry.,  died  Apr.  22,  aged  S3  years.  His 
death  was  indirectly  due  to  exposure  during  the  recent  flood. 

J.  Dwight  Ripley,  a  retired  railway  contractor,  of  New 
York  City,  died  in  Denver,  Colo.,  Apr.  27.  He  was  contractor 
for  parts  of  the  Union  Pacific  R.R..  the  Delaware,  Lacka- 
wanna &  Western  R.R.  and  the  New  York  Central  &  Hudson 
River  R.R.  He  retired  from  active  business  about  20.  years 
ago. 

Patrick  Cahalin,  a  foreman  on  the  construction  of  the  first 
Panama  R.R.  during  the  days  of  the  California  gold  rush, 
in  1S54,  died  at  Longbeach,  Calif.,  Apr.  28.  For  many  years 
he  made  his  home  in  Deer  Lodge,  Mont.,  and  was  well  known 
throughout  the  state  and  in  Utah  as  "Panama  Pat."  He  was 
96  years  old. 

A.  "W.  Quackenbush,  formerly  Master  Mechanic  of  the 
Quincy,  Omaha  &  Kansas  City  Ry.,  died  at  his  home  in  Kan- 
sas City,  Mo.,  Apr.  19,  aged  68  years.  He  began  as  a  machinist 
apprentice  with  the  New  York  Central  &  Hudson  River  R.R.  in 
1S62.  and  was  promoted  through  various  positions  to  that 
of  Master  Mechanic  of  different  Eastern  railways.  Later  he 
was  Master  Mechanic  and  Superintendent  of  Motive  Power 
of  several  railways  in  the  Middle  "West.  He  retired  from 
active  work  in  1911. 

George  Harvey  Fairchild,  a  consulting  engineer,  of  San 
Francisco,  Calif.,  died  Apr.  21,  while  en  route  from  Central 
America  on  the  S.S.  "City  of  Para."  At  one  time  Mr.  Fair- 
field was  Chief  Engineer  of  the  Omnibus  Cable  Co.  and  of  the 
Market  Street  Ry  Co.,  of  San  Francisco.  Later  he  was  con- 
nected with  the  engineering  staff  of  the  Pacific  Mail  Steam- 
ship Co.  A  short  time  ago  he  went  to  Guatemala  to  supervise 
the  salvage  of  the  steamship  "Sesostrls,"  which  had  gone 
ashore.  He  was  54  years  old  and  is  survived  by  a  widow  and 
two  sons. 

Gustave  Wilhelm  "Wolff,  for  many  years  a  member  of  the 
firm  of  Harlan  &  Wolff,  famous  British  shipbuilders,  died  at 
his  home  in  London,  England.  Apr.  15.  He  was  born  in 
Hamburg,  Germany,  in  1S34.  He  was  sent  to  England  to 
Liverpool  College,  and  to  fulfill  his  father's  desire  that  he  be- 
come an  engineer  he  was  apprenticed  to  the  firm  of  Joseph 
Whitworth  &  Co.,  of  Manchester.  After  his  apprenticeship 
was  expired  he  became  a  draftsman  in  a  small  shipbuilding 
yard  on  Queen's  Island,  Belfast.  Shortly  afterward,  in  1S59, 
the  business  was  purchased  by  Mr.  (afterward  Sir)  Edward 
Harlan,  who  commenced  work  with  a  staff  of  44  employees. 
Mr.  Wolff  was  appointed  Manager  of  the  enterprise.  The 
business  of  the  firm  grew  tremendously,  and  in  1S74  three  more 
partners  were  added.  Mr.  Wolff  severed  his  connection  with 
the  firm  in  1908,  when  he  sold  out  all  his  interests.  At  that 
time   the   number  ot  employees  was   12,000. 

Charles  Henry  Tisdale,  Assoc.  M,  Am.  Soc.  C.  E.,  U.  S. 
Junior  Engineer  in  charge  of  the  construction  of  Hales  Bar 
Dam,  Tennessee  River,  at  Guild,  Tenn.,  died  in  Mercy  Hos- 
pital, Chicago,  111.,  Apr.  30,  from  a  trephining  operation.  Mr. 
Tisdale  was  stricken  with  apoplexy  exactly  one  year  before 
his  death,  and  while  he  regained  his  health  sufficiently  to 
discharge  his  duties,  he  was  frequently  bothered  with  a  re- 
currence of  the  disease.  Thinking  that  he  might  get  relief, 
Mr.  Tisdale  went  to  Dr.  Murphy,  the  famous  brain  specialist, 
at  Mercy  Hospital,  for  an  operation,  which  proved  fatal.  He 
was  3S  years  old  and  a  man  of  exceptionally  high  standards 
and  untiring  energy.  He  was  married  In  March.  1906,  to 
Miss  Lucy  "Vaughan,  of  Brusly,  La.,  who  died  at  Hales  Bar  the 
following  year.     Mr.  Tisdale  had  been  in  the  government  ser- 


vice about  15  years,  and  had  been  in  local  charge  for  tho 
Kovernment  at  Hales  Bar  for  seven  years.  In  his  death  tho 
engineering  profession  loses  a  valued  and  esteemed  member. — 
(Contributed  l>y  itogi.r  B.  McWhorten.   U.  S.  Junior  Engineer.) 

James  Tangye.  M.  Inst.  M.  K..  who  died  In  Cornwall,  EnR- 
land,  on  Apr.  4,  was  born  at  the  little  village  of  Ilogan,  near 
Redruth,  on  Oct.  6,  1825.  He  was  one  of  the  ablest  of  a  re- 
markable family  of  brothers,  of  whom  George  Tangye  now 
alone  survives. 

It  is  said  of  James  Tangye  by  one  of  his  brothers  that, 
though  he  Inherited  some  of  the  genius  from  his  father,  ho 
had  most  of  It  from  his  mother,  who  came  of  a  long  line  of 
Cornish  engineers.  Her  father,  Edward  Bullock,  had  been 
chosen  by  William  Murdock  to  take  charge  of  the  largest 
engine  made  up  to  that  time  by  Houlton  and  Watt,  and  It 
was  with  Bullock  that  young  Tangye  obtained  his  first  ac- 
quaintance with  steam  engines  and  pumps.  Bullock  owned  a 
smithy,  and  It  was  to  the  mutual  satisfaction  of  grandfather 
and  grandson  that  the  boy  spent  all  his  leisure  time  when  not 
at  school  in  his  smithy.  The  former  recognized  the  growing 
abilities  of  the  youth,  and  the  latter  found  his  chief  delight 
in  life  in  being  among  engines  and  In  being  connected  with 
anything    to   do    with    engineering    matters. 

In  those  early  days  lads  were  not  kept  long  at  school,  and 
we  find  James  Tangye  at  the  age  of  12  Installed  as  Molllwlg — 
or  boy  at  everyone's  call — at  the  Copperhouse  Foundry  at 
Hayle,  near  St.  Ives,  In  Cornwall.  Here  he  first  came  In  con- 
tact with  Brunei  to  whom  later  on  he  was  destined  to  be  of 
material  assistance,  and  whose  every  movement  he  had  ob- 
served with  awe  when,  as  an  unimportant  Molliwig,  he  him- 
self  was    working    at    the    Copperhouse    Foundry. 

Later  on  young  Tangye  spent  a  short  time  working  for  a 
wheelwright  at  Pool,  principally,  it  Is  said.  In  order  to  bilud 
himself  a  tricycle!  On  leaving  the  millwright  the  youth 
found  plenty  to  which  to  turn  his  hand  at  home  without  im- 
mediately seeking  another  situation.  His  father  was  a  farmer, 
and  there  were  wheels  and  plows  and  other  things  which 
had  to  be  made  or  which  needed  repair.  These  accomplished, 
he  struck  out  In  another  direction,  which  had  to  do  with  min- 
ing. Edward  Wilkins  was  at  the  time  engaged  in  developing 
and  setting  to  work  an  improved  method  of  dressing  tin  ore 
in  the  mines.  This  method  was  the  invention  of  William 
Brunton,  Sr.,  who  was  also  the  inventor  of  a  walking  locomo- 
tive for  steep  gradients.  For  some  time  James  Tangye  as- 
sisted Mr.  Wilkins,  and  it  was  about  this  time  that  he  con- 
structed and  put  to  work  a  waterwheel  18  ft.  in  diameter 
and  20  in.  wide  for  driving  a  stamping  mill.  This  wheel 
Tvorked   successfully   for   many   years. 

These  and  other  such  odd  jobs  kept  the  youth  busy  for 
some  time,  during  which  his  retentive  mind  was  continually 
storing  up  experience.  A  little  later  on  William  Brunton  en- 
gaged him  to  construct  some  hydraulic  pumps  at  Pool,  and 
then  he  was  for  a  year  at  the  Redruth  foundry,  during  which 
time  a  locomotive  called  the  "Redruth"  was  built  for  the  West 
Cornwall  Ry. 

In  1S48  James  went  to  Devonport  in  order  to  enter  the 
service  of  Messrs.  Distin  &  Chafe,  who  employed  him  in  many 
urgent  and  important  repair  works  with  which  they  were  en- 
trusted by  the  Dockyard  authorities.  Here  his  foreman  was  a 
brother  of  Samuel  Smiles,  the  biographer,  and  the  tale  is  told 
of  how  that  once  when  Smiles  was  absent  a  difficulty  arose 
concerning  the  design  of  the  parallel  motion  of  a  beam  engine 
which  was  in  course  of  erection.  Apparently  neither  of  the 
partners  knew  sufficient  about  engines  to  solve  the  problem 
themselves,  and  matters  would  have  had  to  stand  till  Smiles' 
return  had  not  young  Tangye  come  forward  and  offered  to 
undertake  the  work. 

Later  on  Tangye  was  asked  by  Distin  &  Chafe  to  become 
their  works  manager,  but  he  had  made  up  his  mind  to  return 
home  so  as  to  work  together  with  his  brother  Joseph,  who 
was  then  employed  by  William  Brunton,  Jr.,  in  designing  ma- 
chinery for  the  quicker  and  better  manufacture  of  blasting 
fuse. 

The  association  between  the  two  brothers.  James  and  Jo- 
seph, was  of  the  most  cordial  description,  and,  having  now 
begun,  it  was  destined  to  continue  till  the  death  of  the  latter, 
James  being  the  designer  and  Joseph  being  the  one  to  carrv 
out  the  designs.  The  brothers  remained  with  Brunton  for 
some  years,  eventually  becoming  working  managers  and  pur- 
chasing  a   small   share  in    the   business. 

In  IbiuS.  James  Tangye  combined  with  his  four  brothers. 
Joseph.  Richard,  George  and  Edward,  under  the  firm  name  of 
James  Tangye  &  Bros.,  Machinists,  Birmingham.  The  lime 
was  propitious.  There  was  then  in  progress  a  tremendous 
advance  in  mechanical  engineering.  New  problems  were  con- 
tinually having  to  be  faced,  and  James  Tangye  was  just  the 
man  for  the  work.  He  had  a  wonderful  gift  for  overcoming 
difficulties,  and  he  rejoiced  to  meet  and  conquer  them.  He 
was    endowed    with   a    keen   perception    of   the    ultimate    value 
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of  anything  which  was  brought  to  his  notice.  It  was.  it  is 
understood,  on  his  initiative  that  the  firm  undertooli  the  man- 
ufacture of  'U'eston  pulley  blocks,  and  he  it  was  that  made 
this    apparatus   a    success. 

He  was  exceedingly  quick  in  coming  to  a  decision,  as  the 
following — one  instance  of  many — will  show.  An  American 
who  had  invented  a  direct-acting  steam  pump  had  come  to 
England  to  find  someone  to  undertake  its  manufacture  in  this 
country.  He  tried  numberless  firms,  but  no  one  would  listen 
to  his  proposals.  Happening  to  pass  the  Tangye  works,  he 
went  in,  had  a  short  interview  with  James,  and  before  he  left 
arrangements  had  been  made  by  which  the  firm  was  granted 
the  sole  rights  of  making  the  pump,  which,  we  may  say.  went 
by  the  name  of  the  "Special"  pump,  and  was  an  immediate 
success.     [Condensed  from  "The  Engineer"   (London).  Apr.  11.] 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


SOI'TH WESTERN  WATER  WORKS  ASSOCIATION. 

May  12-14.     Annual  convention  at  Ft.  Worth,  Texas.     Secy., 

E.  L.   Fulkerson,    Waco,   Tex. 

N.ATIONAL    FIRE    PROTECTION    ASSOCIATION. 

Mav    13-15.      Annual    meeting   at    New    York    City.      Secy.,    F. 
H.   Wentworth.    S7   Milk   St..   Boston.   Mass. 
AMERICAN   INSTITUTE   OF   ELECTRICAL    ENGINEERS. 
May     20.       Annual     business     meeting     at     New     York     City. 
Secy.,    F.    L.    Hutchinson.    33    W.    39th    St..    New    York    City. 
NATURAL  GAS  ASSOCIATION  OF  AMERICA. 

May   20-22.      Annual   meeting   at   Cleveland,   Ohio.     Secy.,  N. 
W.  Giftord,  26  Central  Square,  East  Boston,  Mass. 
AlfERICAN   RAILWAY    ASSOCIATION. 

Jlav    21.      Spring   session   at   New    York    City.      Secy.      W.    F. 
A'llen,   75  Church  .St..  New  York   City. 
SOUTHWESTERN  ELECTRICAL  AND  G.\S  ASSOCIATION. 
May    21-24.      Annual    meeting    at    Galveston.    Texas.      Secy., 
H.   S.   Cooper.    405   .Slaughter    nidg..    Dallas.   Texas. 
NATIONAL    ASSOCIATION    OF    MANUFACTURERS. 

May    19-21.      Annual    m.-eting   at    Detroit,    Mich.      Secy.,    G.   S. 
Boudinot.  30  Church  St.,  New  York  City. 
AMERICAN  ASSOCIATION  OF  DEMURRAGE   OFFICERS. 
Mar.    20-23.      Annual    meeting   at    Chicago,    111.      Secy.,    A.    G. 
Thomason.  S34  Old  South   Bldg.,   Boston,  Mass. 
.AMERICAN    SOCIETY    OF   MECHANICAL    ENGINEERS. 

Mav  20-23.     Spring  meeting  at  Baltimore,  Md.     Secy.,  C.  W. 
Rice,   29   W.   39th  St.,   New   York  City. 
IXTERN.ATION.AL  RAILWAY   FUEL  ASSOCIATION. 

Mav    21-24.      .Annual    me.ting    at    Chicago,    111.      Secy.,    C.    G. 
Hall,  922  MtCormick   Bldg.,  Chicago,   111. 
OHIO      SOCIETY      OF      MECH.ANICAL.      ELECTRICAL,      AND 
STEAM   ENGINEERS. 
May    22-24.      Annual    meeting    at    Springfield,    Ohio.      Secy., 

F.  E.    Sanborn.    Columbus,    Ohio. 
MASTER   BOILER   MAKERS'   ASSOCIATION. 

May  26-29.     Annual  meeting  at  Chicago,  111.     Secy.,  Harry  V. 
Vought,    96   Liberty    St..    New    York    City. 
NATIONAL    DISTRICT    HEATING    ASSOCIATION. 

May   27-29.      .Annual   convention  at  Indianapolis,  Ind.     Secy., 
1>.  L.  Gasklll,  Greenville,  Ohio. 
NATIONAL   ELECTRIC  LIGHT   ASSOCI.ATION. 

June    2-6.      Annual    convention    at   Chicago,    111.      Secy.,   T.    C. 
JIartin,    29    W.    39th    St.    New    York    City. 
A.MERICAN  RAILWAY  M.ASTER  JIECHANICS' ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  City,  N.  J.     Secy-, 
J.   W.   Taylor,   Old   Colony   Bldg.,   Chicago,   111. 
ASSOCIATION  OF   HAILW.SY   ELECTRICAL  ENGINEERS. 
June     16.       Semi-annual     meeting    at     Atlantic    City,    N.     J. 
Secy.,    Jos.    A.    Andreucetti,    Room    411,    C.    &    N.    W.    Ter. 
Sta.,   Chicago,   111. 
JIASTER  CAR   BUILDERS'    ASSOCIATION. 

June    16-18.       Annual     convention    at     Atlantic    City,    N.     J. 
Secy.,  J.   W.   Taylor.    390  Old   Colony  Bldg.,   Chicago,   111. 
TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 

Jun.-    17-19.      .Annual    m^Mting  at    Los    Angrbs.    Calif.      Secy., 
John   F.    Mackle.    7122    Stewart   Ave.,   Chicago,    III. 
AMERICAN   SOCIETY    OP  CIVIL   ENGINEERS. 

June     17-20.       Annual    convention     at     Ottawa,    Ont.       Secy. 

Charles  Warren  Hunt.   220  W.   57th   St..  New  York  City. 

AMERICAN  INSTITUTE   OP  ELECTRICAL   ENGINEERS. 

June     23-26        Annual     eonvinlion     at      fonperstown.      N.     Y. 

Sery.,   F.   L.   HutchlnHon,  33   W.  39th.  St..  New   York  City. 

AMERICAN    W.\TER-WORKS    ASSOCIATION. 

June    23-28.      .Annual    meeting  at    Minneapolis,   Minn.      Secy., 
J.    M.    DIven.   Troy,  N.   Y. 
PERMANENT    INTERNATIONAL    ASSOCIATION     OF     ROAD 
CONGRESS. 
June   23-28.     ContfreHfl  at  London.   England.     Secy..   W.   Rees 
Jeffreys.    Queen    Anne's    Chambers,    Broadway,    Westmin- 
ister,   London,   S.    W. 
SOCIETY    FOR   TIHC    PROMOTION   OF    ENGINEERING    EDU- 
CATION. 
June   24-26.      Annual    meeting   nt   Minneapolis,   Minn.      Secy., 
H.    H.    NorrlH.    C<irnill    UnlviTMlty,    Ithaca.    N.    V. 
AMERICAN   SOCIETY    FOR    TESTING    M.VTEHTALS. 

June  24-28.     Annual  convention  at   Atlaiitlr  City.  N.  J.    Seev  , 
Edgar  Marburg.  University  of  PennHylvanIa,  I'hiludelphlu, 
Penn. 
AMERICAN   IN,STITUTE    OP   CHEMTCAT,   ENGINEERS. 

June   25-28.      Semi-annual   me<llng   at    HoHlon.    Mass.      8ooy., 
J.   C.  Olsen.  Polytechnic  Institute,   Brooklyn,   N.   Y. 


Boston  Society  of  Civil  Engineers — The  annual  banquet  of 
the  societies  of  local  members  of  the  American  Society  of 
Mechanical  Engineers  and  the  American  Institute  of  Electri- 
cal Engineers  and  the  Boston  Society  of  Civil  Engineers  was 
held  at  the  Boston  City  Club  on  Apr.  29.  One  of  the  objects 
of  the  meeting  was  to  celebrate  the  appointment  of  Prof.  Ira 
X.  Hollis.  of  Harvard  University,  to  the  presidency  of  the 
Worcester  Polytechnic  Institute.  Dr.  R.  C.  MacLaurin,  Presi- 
dent of  Massachusetts  Institute  of  Technology,  Dr.  A.  L. 
Lowell,  President  of  Harvard  University,  and  Prof.  AVm.  H. 
Hooper,  Acting  President  of  Tufts  College,  were  guests.  Fol- 
lowing the  dinner  George  W.  Kittredge,  Chief  Engineer  of  ^ 
the  New  Y'ork  Central  Lines,  read  a  paper  on  "Some  Phases 
of  the  Development  of  the  Grand  Central  Terminal";  and 
Mathew  C.  Brush,  Second  Vice-President  of  the  Boston  Ele- 
vated Ry.,  read  a  paper  on  "Problems  in  Local  Transporta- 
tion." 

International  Road  Congrress — Special  preparations  are 
being  made  by  the  corporation  of  the  City  of  London,  Eng- 
land, for  the  enteitainment  of  the  members  of  the  Permanent 
International  Association  of  Road  Congresses,  to  be  held  June 
23-2S.  The  meetings  are  to  be  held  in  ancient  and  famous 
Guildhall,  which  will  be  thrown  open  to  all  the  visitors  for 
the  inspection  of  its  art  treasures  and  historic  records.  .A 
dance  will  be  given  in  the  famous  library  and  a  concert  in  the 
council  chamber.  W.  Rees  Jeffreys  is  Secretary;  address. 
Queen  Anne's  Chambers,  Broadway,  Westminster,  London, 
S.  W. 

National  District  Heating  .Vssoclation — Among  the  papers 
to  be  read  at  the  annual  convention  to  be  held  at  Indianapolis, 
Ind.,  May  27-28.  are  the  following  of  particular  interest  to 
engineers:  "District  Heating  on  the  Pacific  Coast."  by  C.  F. 
Murph.v,  of  the  United  Light  &  Power  Co.,  San  Francisco, 
Calif.;  "Appraisal  of  Heating  Properties,"  by  Harold  Almert, 
of  H.  M.  Bylesby  Co.,  Chicago.  111.;  "Station  Designs  with 
Special  Reference  to  Overload  Capacities,"  by  B.  J.  Denman, 
of  the  Edison  Illuminating  Co..  Detroit,  Mich.;  "Operating 
Economics  in  Heating  Large  Factory  Buildings,"  b.v  E.  L. 
Wilder.  .Assistant  Industrial  Engineer,  Rochester  Railway  & 
Light  Co..  Rochester,  N.  Y.  The  secretary  is  D.  L.  Gasklll. 
Greenville.  Ohio. 

.Imerican  Society  of  Meehanieal  Eni:rlneerN — The  program 
for  tlie  Spring  meeting  at  Baltimore,  Md.,  JTay  20-23,  includes 
the  following  reports  and  papers;  Reports  of  special  com- 
mittees on  Myria'watt,  Involute  Gears,  Standardization  of 
Catalogs.  Code  of  Ethics  and  National  Museum;  papers,  "Tests 
of  a  Hydraulic  Buffer,"  by  Carl  Schwartz;  "The  Present  Con- 
dition of  the  Patent  Law,"  by  Edwin  J.  Prindle;  'Shading  In 
Mf'chanical  Drawing,"  by  Theodore  W.  Johnson;  "Cost  of  Up- 
keep of  Horse-Drawn  Vehicles  Against  Electric  Vehicles,"  by 
W.  R.  Metz;  "Present  Operation  of  Gas  Engines  Using  Blast- 
Furnace  Gas  as  Fuel,"  by  Charles  C.  Sampson;  "The  Balti- 
more High-Pressure  Fire  Service,"  by  James  B.  Scott;  "Na- 
tional Standard  Hose  Couplings  and  Hydrant  Fittings  for 
I'ublic  Fire  Service,"  by  F.  M.  Griswold;  "Department  of  City 
Conflagrations,"  by  -Albert  Blauvelt;  ".Allowable  Height  and 
Area  in  Factory  Buildings,"  by  Ira  H.  Woolson;  "The  Pro- 
tection of  Main  Belt  Drives  with  Fire  Retardant  Partitions," 
by  C.  H.  Smith:  "The  Fire  Hazard  in  Crowded  Buildings  Due 
to   Inadequate   Exits,"   by   H.    F.   J.   Porter. 

".tmerienn  AVater  Works  .tssnelation — The  33d  annual  con- 
vention will  be  held  at  the  AVest  Hotel.  Minneapolis,  Minn., 
June  23-27.  The  convention  will  be  opened  with  a  reception 
on  Monday  evening,  and  business  sessions  will  commence  at 
10  a.m..  Tuesday  morning.  The  list  of  papers  expected  In- 
cludes the  following:  "The  Diesel  Engine  for  Water- Works," 
by  Edward  .S.  Cole;  "Water-AVorks  Sp.'dal  Franchises,"  by 
Henry  De  Forest  Baldwin;  "Reforestation  and  General  Care 
of  Watersheds,"  by  Ermon  M.  Peck;  "The  Bact>M-l.il  Count 
on  Gelatin  and  Agar  Media  and  Its  A'alue  In  Controlling  the 
Operation  of  Water  Purlfieallon  Plants,"  by  James  M.  Caird: 
"The  Tuscaloosa,  Ala.,  Water-Works."  liy  Prof  Edgar  B. 
Kay;  "Filtration."  by  George  W.  Fuller;  "Charges  for 
Public  Water  Service  to  PTivate  Flre-Protectlon  Systems," 
by  AV.  E.  Miller;  ".A  Reasonable  Baals  for  the  Deter- 
mination of  Charges  for  Private  Fire  Protection,"  by  Leonard 
Metcalf;  "Metering  I'rivate  Fire  Services  at  Kenosha,  Wis.," 
by  August  Balzer;  "How  a  Private  Fire  Service  Polluted  a 
Public  Water-supply  and  Some  of  the  ConsequMnces,"  by 
Robert  J.  Thomas;  "Modern  Filler  Practice."  by  N.  S.  Hill, 
Jr.;  "Gravity  AA'ater  Supply  al  the  City  of  Manila.  P.  T.."  by 
H.  E.  Kecler;  "Power  for  Pumping  Derived  from  Refns.-,"  bv 
E.  H.  Foster;  "Pumping  Englm's,"  by  L.  E.  Sirothmiin: 
"Ground  Wnler-Supplles."  hy  Charles  B.  Hurdlck;  "Rati  s 
and  Rate  Making,"  by  llalford  Ericson.  On  Tutsdny  and 
Thursday  evening.  Illustrated  lectures  will  be  given  by  Ed- 
ward Wegmann,  Consulting  Engineer,  New  York  C|ty,  and 
Dr.  William  P.  Mason,  of  Rensselaer  Polytechnic  Institute, 
Troy,  N.  Y.     The  secretary  Is  J.   M.   Divon,  47   State  St.,  Troy, 
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Maine — Sandy  River  i<:  Runslfy  Laki-s  K.R. — This  com- 
pany is  considering  the  construction  of  an  extension  to 
Stratton.  Maine.  Tlie  State  Railroad  Commission  lias  granted 
this  company  permission  to  expend  $20U.OOO.  Of  this  sum 
$4(1.000  will  go  for  new  equipment,  $65,000  for  permanent  re- 
pairs and  the  remainder  for  the  extension.  M.  McDonald. 
I'ortland,  Me.,  is  I'res. 

New  York — Lehigh  Valley  R.R. — This  company  has  re- 
ceived bids  for  the  construction  ot  an  extension  of  its  Seneca 
Falls  branch  in  an  easterly  direction  from  Seneca  Falls  to 
Cayuga  Junction,  N.   Y.     E.  B.   Ashby.   Xew    Vork,   is  Ch.   Engr. 

I'rnnNylvnnia — Lehigh  &  New  England  R.R. — This  com- 
pany will  soon  start  work  on  the  construction  of  its  proposed 
line  from  Snyders  to  Catasauqua.  Penn.,  a  distance  of  about 
nine  miles.  F.  W.  Gilereast,  Jlauch  Chunk  ,Penn.,  is  Ch. 
Engr. 

.Marylitnd — Pennsylvania  R.R. — This  company,  it  is  reported, 
is  making  surveys  preliminary  to  sinking  concrete  tubes  under 
the  l*otomac  and  Patapsco  Rivers,  near  Baltimore.  Md.,  to  be 
us»'d  in  connection  with  the  construction  of  a  north  and  south 
cut-off  on  the  western  shore  of  Chesapeake  Bay.  A.  C.  Shand, 
Philadelphia,  Penn.,  is  Ch.  Engr. 

+Geor|$la — Carolina  &  Georgia  R.R. — This  company  has 
awarded  the  contract  to  MICHAEL  P.  McGRATH,  Worcester. 
Mass.,  for  the  construction  of  its  line  from  Augusta  to  Colum- 
bia, Ga.,  about  75  miles.  G.  E.  Shand,  Augusta,  Ga..  is  in- 
terested. 

South  Carolina-  -Lancaster  &  Chester  Ry. — This  compan.v 
is  considering  the  construction  of  an  extension  of  its  line 
from  Chester,  S.  C,  to  Manchester,  S.  C,  a  distance  of  29 
miles.  The  capital  ot  the  company  has  been  increased  from 
$50,000  to  $600,000.  Leroy  Springs,  Lancaster,  S.  C,  is  Ch. 
Engr. 

Kentucky — Illinois  Central  R.R. — This  company,  it  is  re- 
ported, is  considering  the  construction  of  a  line  between 
Elizabeth,  Kv.,  and  West  Point,  Ky.  A.  S.  Baldwin.  Chicago. 
111.,  is  Ch.  Engr. 

Ohio — Lorain,  Ashland  &  Southern  R.R. — This  company  has 
awarded  the  contract  for  the  completion  of  its  line.  The  con- 
tract covers  23  miles.  The  length  of  the  road  is  65  miles,  42 
miles  of  which  are  in  operation.  J.  P.  Ramsey,  Wellington, 
Ohio,   is  Ch.   Engr. 

Ohio — Middleport  &  Xorthwestern  Ry. — This  company  has 
been  incorporated  to  construct  a  line  ot  railroad  from  Middle- 
port  through  Meigs.  Athens  and  Washington  Counties.  Ohio, 
to  the  city  of  Marietta,  Ohio.  Among  the  incorporators  is 
D.  N.  Postalwaite,  Marietta. 

+Illlnul8 — Chicago,  Burlington  &  Quincy  Ry. — This  com- 
pany, it  is  reported,  has  awarded  the  contract  for  team  work 
in  connection  with  the  construction  of  a  third  track  from 
Galesburg  to  Wataga  to  J.  J.  McC.AUGHEY,  Chicago,  111.  The 
steam  shovel  work  will  be  done  by  the  railroad.  Estimated 
cost,  about  $250,000.     T.   E.   Calvert.   Chicago,  III.,   is  Ch.   Engr. 

+  >arth  Dakota — Fairmont  &  Veblen  R.R. — See  item  under 
South    Dakota. 

The  following  work  will  be  sublet  bv  Condon  Bros.,  Wood- 
men ot  the  World  Bldg.,  Omaha,  Neb.:  1,200,000  yd.  of  ma- 
chine and  fresco  work  on  the  Northern  Pacific  Ry.  in  North 
Dakota  and  Montana,  and  700,000  yd.  of  team  work,  mostly 
side  borrow,  on  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  in 
Iowa. 

+Sonth  Dakota — Fairmont  &  Veblen  R.R. — This  companv 
has  awarded  the  contract  to  WHITTIER  &  BROLANDER.  for 
the  construction  of  a  46-niile  railway  from  Veblen.  S.  D..  to 
Fairmont.  N.  D.  The  work  will  include  the  construction  of 
three  trestles,  and  about  500.000  cu.yd.  of  grading.  J.  S. 
Thomas,  Minneapolis,   Minn.,   is  Ch.   Engr. 

Montana — Northern  Pacific  Ry. — This  company  has  started 
surveys  for  the  construction  of  the  eastern  end  of  its  pro- 
posed Glendive-Helena  cut-off.  W.  L.  Darling,  St.  Paul,  Minn.. 
Is  Ch.   Engr. 

See  item  under  North  Dakota. 

Texas — Gulf.  Colorado  &  Santa  Ff  Ry. — This  company  has 
classified  the  appropriation  of  $797,670  that  has  been  made 
for  improvements  to  its  system  during  1913  as  follows: 
Right  of  way,  and  station  grounds.  $745.50:  bridges,  trestles 
and  culverts,  $2S,561:  sidings  and  spur  tracks,  $180,684:  grade 
revision  and  protection  of  banks.  $90,389:  fencing  right-of- 
way,  $21,469:  interlocker  and  other  signal  apparatus,  $24,- 
012:  telegraph  and  telephone  lines.  $22,029;  station  buildings 
and  fixtures,  $29,323;  shop  machinery  and  tools.  $35,672; 
shops,  engine  houses  and  turntables.  $109,662:  water  and  fuel 
stations.  $23,559:  miscellaneous  structures.  $24,404.84;  rails. 
$79,856;  equipment.  $346.26;  tie  plates.  $99,514;  increased 
weight  of  frogs  and  switches.  $30,443.  F.  Merritt,  Galveston, 
Tex.,   is   Ch.    Engr. 

Nevada — Oregon  Short  Line  R.R. — This  company  is  con- 
sidering the  construction  of  a  line  south  into  Nevada,  and 
connect  with  the  Southern  Pacific  Co.  Carl  Stradley,  Salt 
Lalce   City.    Utah,    is   Asst.      Gen.    Mgr. 

Washington — Chicago.  Milwaukee  &  St.  Paul  Ry. — This 
company  has  completed  surveys  for  the  construction  of  its 
proposed    line    from    Helsing    Junction    on    the    main    line    be- 


tween Seattle  and  Aberdeen,  Wash.,  southwest  to  Raymond, 
on  Wlllapa  Harbor.  The  line  will  run  throuKh  a  timber 
country  and  will  coat  about  $3,000,000.  C.  F.  Loweth,  Chi- 
cago,  111.,   is  Ch.    Enar. 

OrrKon — Oregon  R.R. — This  company  Is  preparing  to 
award  contracts  for  the  construction  of  a  portion  or  the 
roadbed  at  once  of  its  proposed  line  to  construct  a  road 
from  Salem  to  Bend  by  way  of  Stayton  and  through  the 
.Minto   Pass.      J.   II.   McNary,   .Salem,   is    interested. 

Oreicon — Corvallis  &  Eastern  Ry. — This  company.  It  Is  re- 
ported, is  considering  the  reconstruction  of  its  line  for  140 
miles.     D.   W.  Campbell,   Portland,  Ore.,  Is  Gen.  Supt. 

+('anada — The  contract  has  been  awarded.  It  is  reported. 
to  M.  P.  McGRATH.  Worcester.  Mass.,  for  the  construction  of 
ahout  406  miles  of  railroad  from  Montreal,  Que.  to  Ottawa. 
Ont.,    and    the    Great    Lakes. 

IVew  HruuMivick — The  construction  of  a  railroad  from  Bris- 
tol, N.  B..  in  a  easterly  direction,  to  some  point  on  the  Na- 
tional Transcontinental  Ry.  at  or  near  Juniper  Brook.  Is 
under  consideration.  D.  H.  Lamont.  Glassville,  N.  B..  is  In- 
terested. 

Mexten — It  is  reported  that  the  Mexican  Government  has 
renewed  the  concession  granted  to  Eduardo  Hartmann  and 
others,  of  Durango.  Mex.,  during  the  administration  of  Pres. 
Diaz,  for  the  construction  of  a  railroad  across  the  northern 
part  of  Mexico,  between  Chihuahua  and  Monclova,  a  distance 
of  about  450  miles.  Arrangements  to  start  work  will  be  com- 
pleted as  soon   as  possible. 

RrltlHh  rolumliia — Canadian  Pacific  Rv. — Bids  will  be  re- 
ceived until  May  10  by  F.  F.  Busteed,  Engr.  Grade  Revision. 
Canadian  Pacific  Ry..  Kamloops,  B.  C.  for  clearing  grub- 
bing and  grading  on  three  contracts,  embracing  nine  miles  of 
line  west  from  Kamloops,  25  miles  of  line  east  from  Kam- 
loops and  24  miles  of  line  west  from  Revelstoke,  B.  C. 

ELECTRIC    RAII.W.WS 

-Isbury  Park,  \.  J. — Preliminary  arrangements  are  be- 
ing made  by  the  Ttlantic  Coast  Electric  Ry.  Co.  for  double- 
tracking  about  one  mile  of  its  track  is  Sea  Girt.  S.  F.  Hazel- 
rigg,  Asbury  Park,  is  Gen.  Mgr.  and  Pur.  Agt. 

Baaton,  Penn. — Plans  are  being  prepared  by  the  Easton 
Transit  Co.  for  the  construction  of  about  one  mile  of  new 
track  in  Easton  and  IM,  miles  in  Freemansburg.  Harrison 
R.   Fehr.    Easton.    is   Pres.  and   Gen.    Mgr. 

l^ansdnle,  Penn. — Preliminarj'  arrangements  are  being 
made  by  the  Lehigh  Valley  Transit  Co.  for  the  construction 
of  ifn  electric  railway  from  Lansdale  to  Souderton.  about  14 
miles.      R.    J.    Pike,    Allentown.    is    Pur.    .\gt. 

+L,infleld,  Penn. — Press  reports  are  to  the  effect  that  the 
Pottstown  &  Reading  Ry.  Co.  has  awarded  the  contract  for 
the  extension  of  its  line  from  Linfield.  to  STEIR,  M.\RCH  & 
CO..    Philadelphia.      Noted    Apr.    17. 

Sernnton,  Penn — Preliminary  arrangements  are  being 
made  by  the  Scranton  &  Binghamton  Traction  Co.  for  the 
construction  of  an  electric  railway  from  Nicholson  to  Mont- 
rose,  about    17   miles.      R.    W.   Day,    Scranton,   is   Gen.    Mgr. 

Valley  Forge.  Penn. — The  Phoenixville.  Valley  Forge  ti. 
Sti'afford  St.  Ry.  Co.  has  started  surveys  on  its  proposed  elec- 
tric railway  from  Valley  Forge     to  Bridgeport. 

Baltimore,  JId. — A  franchise  has  been  granted  to  the  UniteJ 
Rys.  &  Electric  Co.  to  extend  its  Monument  St.  line  to  Orange- 
ville.  T.  A.  Cross,  Continental  Trust  Bldg.,  Baltimore,  is  Gen. 
Mgr.     Noted  Apr.   24. 

Parkersburg,  %V.  Va. — The  Charleston.  Parkersburg  & 
Northern  R.R.  Co.  has  been  organized  to  construct  and  oper- 
ate an  interurban  railway  from  Charleston  to  Parkersburg. 
P'he  incorporators  are  J.  E.  Fowler.  A.  H.  Geiger.  of  Wash- 
ington.   D.   C.   and  K.   B.    Stephenson,    of   Parkersburg. 

\e»vliern,  N.  C. — Plans  are  being  considered  bv  the  New- 
bern-Ghent  St.  Ry.  Go.  for  the  extension  of  its  electric  rail- 
way from  Newbern  to  Trenton   and    PoUacksville. 

Fort  Myers,  Pla. — A  compan.v  has  been  organized  at  Fort 
Myers  for  the  purpose  of  constructing  an  electric  railway 
from  Fort  Myers  to  a  point,  one  mile  above  Everglade,  a  dis- 
tance of  about  13  miles.  W.  G.  Langford,  Fort  Myers,  is  in- 
terested. 

rhattanooga.  Tenn. — A  franchise  has  been  granted  to  J. 
W.  Adams  and  associates  for  the  construction  of  an  electric 
railway  through  Bradley  County  from  Chattanooga  to  Cleve- 
land.   Tenn..    about    30   miles. 

Cleveland.  Ohio — The  City  Council  has  granted  a  fran- 
chise to  the  Cleveland  Ry.  Co.  for  the  extension  of  its  St. 
Clair  line  into  Gordon  Park.  George  L.  Radcliffe.  Cleveland, 
is  Gen.  Mgr. 

Detroit,  Mich. — Plans  are  being  considered  bv  the  Detroit 
United  Ry.  Co.  for  the  construction  of  an  electric  railwav 
from  Romeo  to  .Almont.  F.  W.  Brooks,  Detroit,  is  Geri. 
Mgr. 

Holland.  Mich. — The  Grand  Rapids.  Holland  &  Chicago  Rv. 
Co.  is  considering  plans  for  the  construction  of  an  electric 
railway  along  Lake  Michigan  to  Saugatuck.  Charles  A. 
Floyd.  Grand  Rapids,  is  Gen.  Mgr. 

Freeport.  111. — Plans  are  being  considered  bv  the  Freeport 
Ry.  &  Light  Co.  for  the  construction  of  an  electric  railway 
from  Freeport  through  Florence  and  Harlem.  A.  J.  Goddard, 
Freeport.    is    Pres. 
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Hillaboro.  111. — The  City  Council  has  granted  a  franchise 
to  the  Springrfleld  &  Central  Illinois  Traction  Co..  to  con- 
struct  and    operate   an   electric   railway   in   Hillsboro. 

Plceon  Falls,  Wis. — The  Pigeon  Valley  Ry.  Co.  is  making 
preliminary  arrangements  for  the  construction  of  its  pro- 
posed electric  railway  from  Pigeon  Falls  to  Hay  Creek,  about 
20  miles.  Ole  A.  Olson.  H.  A.  M.  Steem  and  B.  M.  Slettland 
are    interested.      Noted    Apr.    10. 

Cedar  Rapldb.  Iowa — The  Cedar  Rapids  &  Marion  City 
■Ry.  Co.  has  applied  to  the  City  Council  on  Second  St.  F.  U 
Diserens,   Cedar  Rapids,   is  Gen.  Supt.   and  Pur.   Agt. 

Dubaqoe,  Iowa — A  franchise  has  been  granted  to  the 
Union  Electric  Co.  to  construct  and  operate  an  extension  to 
its  line  on  West  Locust  St..  in  Dubuque.  A.  H.  Smith, 
Dubuque,   is   Supt.    Ry.    Dept. 

.M  uMcatlnr.  loira — Plans  are  being  considered  by  the 
Davenport-Muscatine  Ry.  Co.  for  the  extension  of  its  line 
in  Muscatine.  R.  Schadelee.  Grand  Rapids.  Mich.,  is  Vice- 
Pres. 

+Orand  ForkM,  N.  D. — The  Grand  Forks  St.  Ry.  Co.  has 
awarded  the  contract  for  the  extension  of  its  line  in  Grand 
Forks  to  DIXXIE  BROS..  Grand   Forks. 

Georeetann.    T« The    Commercial    Club    of    Georgetown 

has  accepted  the  proposition  of  the  Southwestern  Traction 
Co.  for  the  construction  of  an  extension  of  its  interurban 
electric  railway  from  Temple  to  this  place.  It  has  appro- 
priated $1000  for  the  through  this  part  of  Williamson 
County.  It  is  stated  by  A.  F.  Bentley.  Pres.  of  the  company. 
that  the  extension  will  run  to  Austin  and  will  be  about  75 
miles  long.  The  route  is  via  Jerrell,  Georgetown  and  Round 
Rock. 

Sesnin,  Tex. — Plans  are  being  considered  by  F.  C.  Weinert 
and  associates  for  the  construction  of  an  electric  railway 
from   Seguin    and   Staples,   about    is   miles. 

Waxahachle.    Tex The    Southern    Traction    Co.    is    taking 

steps  toward  the  construction  of  an  electric  street  railway 
system  here.  It  will  include  four  miles  of  track.  R.  B. 
Stichter,    Dallas,   is   Gen.    Mgr. 

\%'ebb,  Tex. — The  construction  of  an  electric  railway  to 
connect  Webb.  Dallas.  Glen  Rose  and  Mansfield,  is  contem- 
plated   by    Nathan    Love,    R.    S.    Payne   and    C.    W.    Duke. 

Henrietta,  Okla. — Preliminary  arrangements  are  being 
made  by  C.  II.  Kellogg  and  associates  for  the  construction  of 
an    electric    street    railway    in    Henryetta. 

TniHa,  Okla. — Herbert  H.  Clark,  Kansas  City,  Mo.,  and  R. 
S.  Morely,  Tulsa,  are  interested  in  the  construction  of  an 
electric   railway   from   Tulsa,   Okla.,   to   Kansas  City,   Mo. 

ViDlta,  Ukia — The  Vlnlta  Interurban  Ry.  Co.  has  been  in- 
corporated to  construct  and  operate  an  electric  railway  from 
VInita  to  the  Eastern  Hospital  for  Insane,  about  three  miles. 
The  incorporators  are:  J.  T.  Ratcllff,  M.  F.  Knight,  Seymour 
Riddle.  John  A.  Wise  and  Paul   F.  Mackey,  all  of  Vinita. 

Centralla.  WaMb, — The  Willapa  Bay  &  Eastern  R.R.  Co. 
has  been  Incorporated  to  construct  and  operate  an  electric 
railway  from  Centralia  to  Willapa  Harbor,  about  51  miles. 
The  incorporators  Include,  F.  Merrltt.  W.  H.  Bogle  and  C.  P. 
Bissett. 

Kmnenlrk,  Waiib, — The  Oregon-Washington  R.R.  &  Xavi- 
Sation  Co.  Is  considering  plans  for  the  constluctlon  of  an 
electric  railway  from  Kennewlck  through  Richland.  J.  P. 
O'Brien  Is  Vice-Pres. 

Kmpire,  Calif. — The  Modesto  &  Empire  Traction  Co.  is 
planning  the  extension  of  its  line  from  Empire  to  Water- 
ford,  about  eight  miles.  T.  K.  Beard.  Modesto,  is  Pres.  and 
Gen.  Mgr. 

Rnreka,  Calif. — Plans  are  being  considered  by  Richard  H. 
Tingely  and  associates  for  the  construction  of  an  electric 
railway   from   Korbel    to   several    Eel    River   Valley    towns. 

Klehinon<l.  Calif. —  I'lans  are  being  prepared  by  the  San 
Francisco,  Oakland  Terminal  Ftys.  Co.  for  the  extension  of 
Its  line  on  Market  St.,  Richmond.  William  R.  Alberger,  Oak- 
land,  Is  Vlce-Pres.   and   Gen.   .Msr. 

l,i<;ht.  iik.vt  .\xi>  i>o\vf:k 

Lee,  IMaaa. — The  Berkshire  St.  Ry.  Co.  will  build  a  new 
substation  which  must  be  completed  before  the  new  line 
from  Lee  to  Huntington  can  be  operated.  C.  L.  Richmond, 
PIttsfleld,   Is  Gen.   Mgr. 

Chatham,  Mnim. — A  franchise  has  been  granted  to  the 
Buzzards  Bay  Electric  Co.  to  construct  and  operate  an  elec- 
tric-light plant  at  Chatham.  H.  H.  Tavlor,  Falmouth.  Is 
Hupt. 

+HprlnKflFld,  Maaa. — The  contract  for  the  substation  for 
the  I'niled  Electric  Light  Co.  on  P:im  St.  has  been  awarded 
to  FRED  T.  LEY  &  CO.,  4!'9  Main  St.  The  structure  will  be 
of  reinforced  concrete,   25x44   ft.,   two  stories. 

+  BraokirD,  N.  Y. —  We  are  olllclally  advised  that  the  De- 
partment  of  Eduratlon.  Park  Ave.  and  5;ilh  St..  Boro.  Man- 
hattarh,  has  awarded  a  contract  to  EUGENE  FRANK.  22  East 
2l8t  St.,  Manhattan,  at  »7566.  for  Installing  clectrle  equipment 
In  new  public  school  99,  Borough  of  Brooklyn.  Bids  were 
received   Apr.    2S. 

+  We  are  offlclally  advised  that  the  Department  of  p:duca- 
tlon.  Park  Ave.  and  B9th  St.,  Horo.  Manhattan,  has  awarded  a 
contract  lo  R.  J.  McKINNON.  217  West  125th  St..  Manhattan, 
at  $3(1.000,  for  InslallInK  healing  and  ventilating  appara- 
tus In  new  public  Hchool  172,  Borough  of  Brooklyn.  Bids 
were   received   Apr.    28. 

Malnnr,  ^.  Y. —  A  company  has  been  organized  at  Malone 
and  will  soon  lie  Incorporated  under  the  name  of  the  Frank- 
lin County  Hydraulic  Power  Co..  for  the  construction  of  a 
dam  on  the  .Salmon  HIver,  near  Chasm  Falls,  and  the  erection 
of  a  power  plant,  which  will  di-vilop.-  about  4000  hp  This 
company.  It  Is  unili-rstood.  will  Ink.-  ovi-r  the  Malone  Light 
A  Power  Co..  and  In  addition  I"  furnishing  eb-ctrli-  light  for 
the  town  of  Malone  It  will  also  furnish  power  for  the  Malone 
Paper  Co. 

Sm  York,  ft.  Y — Hlda  will  be  received  until  11  a.m.  May 
12,  by  the  Department  of  Edticntlon,  Park  Ave.  and  B9lh 
St..  for  InntallInK  electric  emilpment  In  new  public  aehool  RO, 
on  Vyse  and  Bryant  Ave«..  Boro.  the  Bronx.  C,  B.  T.  Snyder 
la  Supt 


Bids  will  be  received  by  the  Department  of  Water  Sup- 
ply. Gas  &  Electricity,  21  Park  Row.  until  2  p.m..  May  9, 
for  furnishing  all  the  labor  and  material  for  the  installa- 
tion of  the  complete  electric  lighting  system  and  gas  fitting 
in  the  9Sth  St.  Pumping  station.  Henry  S.  Thompson  is 
Comr. 

ONwego,  N.  Y. — Preliminary  arrangements  are  being  made 
by  the  People's  Gas  &  Electric  Co.  for  the  construction  of  a 
transmission  line  from  Fruit  Valley  to  West  Oswego,  about 
three  miles. 

Chatbam,  N.  J. — Bids  will  be  received  by  the  Common 
Council  until  8  p.m..  May  12,  for  improving  the  municipal 
electric-light  and  water  plant.  Bids  for  this  work  were  re- 
ceived Apr.    7  and   rejected.     Noted  Apr.   3   and   17. 

Newark,  N.  J. — The  Board  of  Public  Works  has  adopted 
resolutions  to  change  the  present  st.vle  of  flaming  arc-light- 
ing system  on  Broad  St.,  to  a  new  system  that  will  render 
the  same  efficiency  in  service  at  a  reduced  cost  of  operation. 

Chambersburg,  Penn. — The  City  Council  is  considering  the 
proposition  to  appropriate  $30,000  for  improving  the  munici- 
pal electric-light  plant  and  installing  new  equipment. 

Eagle  Rock,  Va. — J.  E.  Mclnnis  is  interested  in  the  con- 
struction   of    an   electric-light    plant    at    Eagle    Rock. 

(irabam,  ^V.  Va. — Plans  are  being  prepared  by  the  Appa- 
lachian Power  Co.  for  an  expenditure  of  $8000  for  remodeling 
the  entire  electric-light  system  in  Graham.  P.  M.  Walizer. 
Bluefield,  is  Mgr.  and  Supt. 

Men-ton,  N.  C. — The  Conover  Light  &  Power  Co.  has  been 
granted  a  franchise  to  construct  and  operate  transmission 
lines  on  the  public  roads  of  Newton. 

Culnmbla,  S.  C. — Bids  will  be  received  by  the  Building 
Committee  of  the  Board  of  Trustees  of  the  University  of 
South  Carolina,  until  May  15  for  the  installation  of  a  cen- 
tral heating  plant  at  the  institution.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  Wilson  &  Sompayrac,  Main 
St.,    Columbia. 

+  .\bbeville,  Ga. — The  contract  for  the  construction  of  a 
municipal  electric-light  plant  at  Abbeville  has  been  awarded 
to  the  J.  B.  McCRART  CO.,  Atlanta,  Ga.,  at  about  $8000. 
Noted  Apr.   24. 

+  Roohelle,  Ga. — The  city  has  awarded  the  contract  for  the 
construction  of  a  municipal  electric-light  plant  and  water 
system  to  the  J.  B.  McCR.\RY  CO.,  Third  National  Bank 
B'ldg..  Atlanta,  at  $19,000.     Noted  Mar.  20. 

JnekMonvllle,  Fla. — An  expenditure  of  $15,000  for  the  In- 
stallation of  additional  equipment  in  the  municipal  electric- 
light  plant  has  been  recommended  to  the  Board  of  Bond 
Trustees.      R.    E.  Wheeler  Is   interested. 

Cltronelle,  .-Via. — A  franchise  has  been  granted  to  Daniel 
E.  Smith  and  associates  to  construct  and  operate  an  electric- 
light    plant    at    Cltronelle.      Estimated    cost.    $30,000. 

HattieHburg,  MIns. — Plans  are  being  prepared  by  the  Hnt- 
tieslnirg  Traction  Co.  for  the  installation  of  an  ornamental 
strei-t-lighting  system  in  Hattiesburg.  C.  Z.  Stevens,  Hatties- 
burg,  is  Gen.  Mgr.  and  Pur.  Agt. 

Dresden,  Tenn. — Bonds  for  $10,000  for  the  construction  of 
a  municipal  electric-light  plant  have  been  voted.  Plans  are 
being  prepared  by  Henry  A.  Mentz,  Randolph  Bldg.,  Memphis, 
Tenn.     Noted  .-\pr.   10. 

.\iibnrn,  Ky, — The  Auburn  Mills  will  install  an  electric- 
light  plant,  having  secured  .a  franchise  from  the  City.  A 
street-lighting   system    will   be    installed   and    operated. 

Fulton.    Ky The    Fulton    Electric    Light    &    Power    Co.    Is 

contemplating  the  enlargement  of  its  plant.  It  recently  In- 
creased   its   capital   stock    from    $10,000    to    $60,000. 

Hlekman,  Ky.— Extensions  to  the  plant  of  the  Hickman 
Ice  &  Coal  Co.  are  contemplated.  The  company  has  increased 
Its  capital  stock  from  $20,000  to  $80,000  and  changed  Its 
name  to  the  Hickman   Electric,  Ice  &  Water  Co. 

+  I,oulHVllle,  Ky. — Press  reports  state  that  the  Seelbach 
Hotel  Co.  has  awarded  the  contract  for  the  Installation  of  a 
power  and  heating  plant  to  the  NATIONAL  CONCRETE  CON- 
STRUCTION CO..  Board  of  Trade  Bldg.,  Louisville.  Estl- 
mati-d    cost,    $05,000. 

+Clnelnnatl.    Ohio — The    contract    for    the   Installation    of   a 

irded   tc 
at  $9000. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Spring- 
born.  DIr.  Pub.  Serv.,  until  noon.  May  10,  for  constructing 
the  concrete  foundations  for  the  municipal  electrlc-Ilght 
plant. 

FIndlny,  Ohio — Plans  have  been  prepared  by  John  S. 
Riegle.  Elic.  Engr.,  for  the  construction  of  a  power  dis- 
tributing |)lant  .Tnd  system  at  Flndlay.  Estimated  cost, 
$70,000.      J.    E.    Edle    is   City   Clk.      Noted    Feb.    20. 

Gallon,  Ohio — Plans  are  being  prepared  by  F.  B.  Rav, 
Cleveland,  fur  the  installation  of  an  ornamental  street-light- 
ing system    In    Gallon.      Henry    Hocker   is   Dlr.    Pub.    Serv. 

Lebanon,  Ohio — Plans  are  being  prepared  by  the  Reliance 
Englni-erlng  Co.,  t.'inclnnati,  for  the  Improvement  of  the  local 
gas   plant  at   Lebanon. 

+IJnia,  Ohl«i — We  are  omelally  advised  that  the  Board  of 
Education  recelvi-d  bids  .\pr.  15  fur  the  Installation  of  a 
heating  svsti-m  In  the  Lima  High  School  as  follows:  AMER- 
ICAN WARMING  &  VENTILATING  CO.,  Toledo,  $10,990. 
(awardeil  contract);  Lewis  &  KIti-hen.  Chicago,  III.,  $9368; 
Clark   &   Jones.   Lima,   $»300.      Noted   .Mar.   27. 

Toledo,  «»hl<i — Bids  will  be  rec<lvi-d  by  the  Board  of  Com- 
missioners of  Lucas  County  until  May  19  for  the  construction 
of  a  power  plant  for  the  Lucas  County  Infirmary  and  Hospi- 
tal for  Tuberculosis. 

are  being 
r  the  con- 
Estlmatsd 


Indlnnapolla.  Ind.- — Preliminary  nrrangemi'ntH 
made  by  the  Indlnnnpolls  Light  &  Heat  Co..  f<i 
ntrU(-tlon  of  a  boiler  house  at  Mill  and  19th  Sts. 
cost,    $80,000.      C.    C.    Perry,    Indianapolis,    Is    Pres. 


Council     Is    consldi 
[■tric-llght    plant. 
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«liiliin<'N<-<-.  MIrh. —  Plana  aro  bolnpr  prcnand  by  thf  Ollvi  r 
Iron  MiniiiK  O".  fcii-  the  installatlim  of  a  hvili-o-.'li'Ctrlc  plant 
to  luriilsh  clictiicily   for  the  op.iation  of  Us   inlni-  at  Chapln. 

(urlliivlllr.  111: — I'lans  aip  briiiK  pii'paicd  by  the  Cailin- 
vlUo  Utilities  Co.  for  the  installation  of  a  new  street-llKlilInK 
system  in  Carllnvllle.  \V.  L.  Monts,  CarllnvlUe,  Is  Pres.  and 
Siipt. 

FnrmlnKtun,  III.  —  Preliminary  arranKements  are  belnt? 
made  by  tlie  FarminKton  Light  &  Power  Co.  for  the  exten- 
sion of  its  transmission  lines  to  Fiatt.  Theodore  Bass  Is; 
Gen.    Mki-. 

.HnreuM,  Iowa — Preliminary  arrangements  are  belnB  made 
by  the  Marcus  Eleetrie  Co.  for  the  construction  of  an  elec- 
tric-light and  power  plant  at  Marcus.  K.  C.  Gavnor  of  Sioux 
City,    is    interested.       Estimated    cost.    $15,000.      .^Iot(■c^    Jan.    9. 

Tliitou,  !»«•« — Plans  are  being  prepared  by  the  Tipton 
Light  i>i  Heating  Co.  for  the  construction  of  a  substation. 
John    T.    Jlollitt.   Tipton,   is   Secy,   and   Mgr. 

WInoiiii,  Minn. — The  Commercial  Club  Is  interested  in  the 
proijiisilion  lo  install  an  ornamental  street-lightins'  system 
in     Winona. 

.VuKiiNtii,  Kiiu. —  Plans  are  being  prepared  by  Worley  & 
Black,  Consult.  Engr.,  Kansas  City.  Mo.,  for  the  construction 
of  a  municipal  electric-light  plant  at  Augusta.  Estimated 
cost,   J5000.      Joseph   R.   Switzer   is  City   Engr.      Noted   Apr.    24. 

(itirdrn  City,  Kau. — Plans  are  being  prepared  by  Worlev 
&  Black,  Reliance  Uldg..  Kansas  City.  Mo.,  for  the  constructioii 
of  a  municipal  electric-light  plant  at  Garden  City,  to  cost 
$40,000. 

IleriiiK'ton,  Kan. — The  citizens  are  considering  the  propo- 
sitiun  to  issue  $40,000  it  bonds  for  the  improvement  of  the 
municipal  electric-light  and  water  plant.  Burns  &  McDon- 
nell,  Scarrltt   Bldg.,   Kansas  Co.,  Mo.,  are   Consult.   Engr. 

Rulo.  !Meb. —  Bonds  for  $10,000  have  been  voted  for  the 
construction    of   a   municipal   electric-light   plant    in    Rulo. 

Silver  t'r«-ek,  Neb. — At  a  recent  election  the  citizens  voted 
to  issue  bonds  for  the  construction  of  a  municipal  electric- 
light   plant  and   water  system. 

EIkIu.  N.  D. — The  proposition  to  construct  an  electric- 
hght    plant    in    Elgin   is    under    consideration. 

Malta,  Mont. — Preliminary  arrangements  are  being  made 
by  R.  J.  Moore,  for  the  construction  of  an  electric-light  plant 
at  Malta,  to  cost  $10,000. 

W'ellNton,  Mo. — The  Business  Men's  Association  is  con- 
sidering plans  for  the  extension  of  the  ornamental  street- 
lighting    system    throughout    Wellston. 

totter.  Ark. — Press  reports  state  that  the  Dixie  Power  Co. 
is  making  preliminary  arrangements  for  the  construction  of 
its  proposed  hydro-electric  plant  on  the  White  River,  near 
Cotter.  The  work  includes  the  construction  of  a  dam  and 
power  plant  capable  of  developing  15,000-hp.,  and  is  estimated 
to  cost  .$2,000,000.  Walker  V.  Powell,  of  Little  Rock,  is  Pres. 
Noted   Mar.   3,   i;U2. 

Florexi-Ille,  Tex — H.  B.  Harmon  and  O.  A.  Sims,  of  Bee- 
ville,  Tex.,  have  been  granted  a  franchise  by  the  City  Council 
to   ei-ect   an  electric-light   and   power   plant    here. 

Petrolla,  Tex. — The  Lone  Star  Gas  Co.  will  lay  a  gas-pipe 
line  fi'om  Petrolia  to  Electra. 

Yorktonu,  Tex, — The  Yorktown  Light  &  Ice  Co.  will  in- 
stall  additional   equipment   in    its   electric-light   plant    here. 

+San  Praneixeo,  Calif. — The  Panama-Pacific  International 
Exposition  Co.  has  awarded  to  AMPERE-SMITH  &  CO.  the 
contract  for  the  installation  of  the  electrical  conduit  s.vstem 
in  the  exhibits  section  of  the  exposition   grounds  at  $32,000. 

Marietta,  Okla, — Plans  are  being  prepared  by  the  Benham 
Engineering  Co.,  American  National  Bank  Bldg.,  Oklahoma 
City,  for  improving  the  municipal  electric-light  plant  and 
water  system   at   Marietta. 

MeCurtaIn,  Okla, — Press  reports  state  that  plans  are  being- 
considered  by  T.  N.  Taylor  and  B.  A.  Little,  of  Okemah,  Okla.. 
for  the  improvement  of  the  local  electric-light  plant.  It  is 
proposed  also  to   install  a  street-lighting  system. 

Waklta,  Okla. — A  franchise  has  been  granted  to  P.  F. 
Wright  and  associates  to  construct  and  operate  an  electric- 
light   system   in    Wakita. 

Port  .Vngrelex,  ^VaIjh, — The  City  Engineer  has  been  author- 
ized to  secure  estimates  of  the  cost  of  constructing  a  munici- 
pal electric-light   plant. 

Lafayette,  Ore, — Bonds  for  $10,000  have  been  voted  for 
the  construction  of  a  municipal  electric-light  plant  and  -water 
system. 

PaMadena,  Calif, — Bids  will  be  received  by  Herman  Dyer, 
City  Clk.,  until  11  a.m..  May  13.  for  furnishing  one  water  tube 
boiler  capable  of  operating  w^orking  pressure  of  200  lb.  per 
sq.in  containing  not  less  than  3000  sq.ft.  heating  surface, 
and  to  be  equipped  "with  a  superheater,  gage,  blow-off.  etc., 
also  for  furnishing  a  100-ft.  stack  40-in.  in  diameter  and  in- 
duction   feed    regulators. 

San  Bernardino,  Calif. — The  Empire  Water  Power  Co.  will 
erect  a  hydro-electric  plant  near  Coyote  Creek  in  the  San 
Jacinto  Mountains.  Henrv  Bloomenberg.  of  Los  Angeles,  is 
Pres.  of  the  company.  Bonds  of  $200,000  will  be  issued  for 
the   purpose. 

Berlin,  Ont, — The  City  Council  is  considering  an  expendi- 
ture of  $25,000,  for  the  improvement  of  the  municipal  electric- 
light  and  gas  plants. 

Hamilton,  Ont — W'e  are  officiallv  advised  that  bids  will 
be  received  by  the  Hamilton  Hydro-Electric  Department, 
about  May  20.  for  the  construction  of  a  substation,  to  cost 
$40,000,  and  the  installation  of  a  conduit  svstem.  to  cost 
$150,000.      E.   I.    Sifton    is   Consult.    Engr.      Noted   May   1. 

+I,anKbam,  Sank. — The  contract  for  the  installation  of  an 
electric-light  plant  at  Langham  has  been  awarded  to  the 
BRITISH  CANADIAN  ENGINEERING  &  SUPPLY  CO.,  Winni- 
peg.    Estimated  cost.  $12,000. 

StraSsbnrK,     Sask. Bids     will     lie     reeeiVMrl     hv     T.       A       .<5mith 

Secy.-Treas.  of  Strassburg,  until 
of  an  electric-light  plant. 


Prince  llupert,  II,  C. — According  to  prc88  reportii  the  City 
Council  has  authorized  an  apnroprlatlon  of  $550,000  for  the 
construction   of  a    hydro-electric   plant. 

ttttlOtiKS 

Vi.  Kdward,  N,  Y. — The  towns  of  Ft.  Edward  and  Moreau 
are  considering  the  proposition  to  rebuild  the  bridKe  over 
the  Hudson  Uiver  which  was  recently  washed  away.  The 
estimated    cost    Is    $lo.ouu. 

+I.lvlnKNton  .Manor,  IV.  Y.— We  are  odlclally  advised  that 
the  contract  for  the  construction  of  a  bridge  and  foundations 
over  the  Willowemoc  Hlver,  State  itoule  No,  4,  IJvlngKton 
Manor,  has  been  awarded  to  the  (JOOD  ROADS  MACHINERV 
CO.,   Marathon,   N.    Y.,   at    $9000.      Not<d    Apr.    10. 


N« 


York,    \, 


20.   for  the 


-Mids  will  be  received  until  2  p.m.,  May 
ii,  oy  me  l)e|)artment  of  Bridges,  Municipal  Bldg.,  for  the 
improvement  of  the  Brooklyn  Plaza  of  the  .Manhattan  BridKe. 
Arthur  J.   O'Keefe   is  Conir. 

Camden,  y.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  until  11  a.m..  May  12,  for  the  construc- 
tion of  two  concrete  arch  culverts  on  the  road  between 
Chmenton  and  Blackwood,  according  to  plans  on  file  at  the 
ofhce  of  J.  J.  Albertson,  County  Kngr.  F.  W.  George  is  the 
Clk.  of  the    Bd. 

New  BrunHwIek,  N,  J,— Bids  will  be  received  by  the  Board 
of  chns.n  Freeholders  until  .May  19,  for  the  construction  of  a 
St'  I  1  ml  .  nnirete  bridge  over  Brown's  Brook.  Blair  Road, 
W  .,.1,11,1  III",  Township.  Plans  and  specifications  were  pre- 
l.;ii.,l  l..\  Alvin  Fox,  County  Engr.,  Perth  Amboy.  I'eter  H. 
S.    UeMilrieks    is    Dir.    of    the    Bd. 

PaterNon,  N,  J, — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  until  May  14,  for  the  construction  of  a 
new  reinforced  concrete  bridge  over  the  Peckman  River  at 
Little  Falls;  also  for  widening  to  present  bridge  on  the  New- 
ark-Pompton  Turnpike,  near  the  Erie  R.R.,  according  to 
plans  and  specifications  on  tile  at  the  office  of  the  County 
Engineer.      Joseph    Masdonald    Is    the    Chn.    of    the    Bd. 

BrowuMville,  Penn — The  Commissioners  of  Fayette  and 
Washington  Counties  will  receive  bids  about  June  1,  for 
the  construction  of  the  proposed  bridge  over  the  Jlononga- 
hela  River  at  West  Brownsville.  George  Porter,  Uniontown, 
I'enn.,    is   the   Consult.   Engr.      Noted    Feb.    20. 

item      under      Federal     Government 

Denton,  Md, — Bids  will  be  received  by  the  Cr)mmissloners 
of  Caroline  County  until  May  15,  for  the  construction  of  a 
lift  bridge  over  the  Choptank  River  on  the  Denton- Willow- 
Road.  Plans  and  specifications  are  on  file  at  the  office  of  the 
State  Road  Commissioners  at  534  North  Howard  St..  Bal- 
timore,   Md. 

VVaMhinKton,  D.  C. — Bids  will  be  received  by  the  District 
Commissioners  until  June  24,  for  the  construction  of  a  rein- 
forced concrete  bridge  over  Rock  Creek,  connecting  Q  St.  in 
W'ashington,  with  Q  St.,  in  Georgetown.  The  estimated  cost 
is   $275,000.      D.   E.   McComb  is  District   Engr.,   of   Bridges. 

•  Washingtou,  D,  C. — See  item  under  Federal  Government 
Work:       Bridge. 

\VaHliinKton,  D.  C. — Bids  will  be  received  by  the  Commis- 
sioners of  the  District  of  Columbia  until  June  24.  for  the 
construction  of  a  seven-span  masonry  bridge  across  Rock 
Creek   on   the   line   of  Q    St.      Noted   Feb.    13. 

LewlNliuri;,  W,  Va. — Bids  will  be  received  by  the  Countv 
Courts  of  Greenbrier  and  Monroe  Counties  at  Lewisburg. 
until  June  3.  for  the  construction  of  a  bridge  across  Second 
Creek  at  the  Clarence  Dickson  Ford.  John  E.  Dougher  is  the 
County   Road    Engr.    of  Greenbrier   County. 

Lexington,  Ky. — Bids  are  being  received  by  the  Louisville 
&  Nashville  R.R.  foi-  the  construction  of  two  reinforced  con- 
crete viaducts  in  Lexington.  W".  H.  Courteney,  Louisville, 
Ky.,    is   the    Ch.    Engr.      Noted   Mar.    6. 

■fWalbrldee,     Ky. — The     contract     for     the     erection     of      a 

bridge  over  the  Big  Sandy  River  at  Wlabridge.  for  the 
Chesapeake  &  Ohio  Ry..  has  been  awarded  to  L.\NGH0RN  & 
LANGHORN.  Louisa.  Ky.  The  contract  for  the  concrete 
piers  has  been  awarded  to  the  LOUIS.A.  CONTR.\CT  CO.  The 
estimated    cost    of    the    structure    is    $200,000. 

Chillieotbe,  Ohio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Ross  County  until  noon.  May  2(5.  for  the 
construction  of  a  bridge  across  the  North  Fork  of  Paint 
Creek,  in  Scioto  Township.  Robert  D.  -Alexander  is  the 
County   Audr. 

Cincinnati,  Oblo — The  City  Council  is  considering  the 
erection  of  a  reinforced  concrete  bridge  on  Grand  Ave.,  over 
the  Bassett  Road.  The  estimated  cost  is  $12,000.  Simeon  M. 
Johnson    is   Pres.   of  the   Council. 

Cleveland,  Oblo — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Cuyahoga  County  until  11  a.m..  June  4,  for 
the  construction  of  bridge  work  per  reports  No.  3116  and 
3117.  Plans  and  specifications  are  on  file  at  the  office  of  the 
County  Engr.,  at  the  New  Court  House.  Lakeside  .\ve..  Cleve- 
land.    John   F.   Goldenbogen  is  the  County  Clk. 

+Middletown,  Oblo — The  contract  for  the  construction  of 
the  temporary  bridge  between  Middletown  and  West  Middle- 
town,    has    been    awarded    to    .\RPP    &    SIMPSON,    Middletown, 

at   $12,552. 

Sidney,  Oblo — Bids  will  be  received  by  the  Commissioners 
of  Shelby  County  until  10  a.m..  May  10,  for  the  construction 
of  two  50-ft.  arches  with  a  16-ft.  roadway,  for  the  Rumlev 
Bridge  in  Van  Buren  Township  over  Loramie  Creek.  Plans 
and  specifications  are  on  file  at  the  office  of  H.  T.  Ruese, 
County   Audr. 

I'rbana,  Ohio — Bids  will  be  received  by  the  Commissioners 
of  Champaign  County  until  noon.  May  14,  for  the  construc- 
tion of  bridge   work.     R.    P.   Darnell  is  the   County   Engr. 

CrawfortlMville,  Ind, — Bids  will  be  received  by  the  Board 
of  Commissioners  of  Montgomery  County  until  10  a.m..  May 
13.  for  the  construction  and  repair  of  bridges  in  Montgomerv 
County.     Bennett  B.   Engle  is  the  County  Audr. 
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fort  Wayne.  Ind. — Bids  will  be  received  at  the  office  of 
Calvin  H.  Brown.  Countv  Audr.  of  Allen  County,  until  10  a.m.. 
-Mav  14.  tor  the  construction  of  culverts  and  for  furnishing 
the"  material  for  the  repair   of  bridges. 

Mancle.  Ind The  Countv  Council  of  Delaware   County  has 

authorized  a  bond  issue  fo  $81,500  for  the  construction  of  new 
bridges  and   lengthening   the   present   ones. 

Orrenfleld.  Ind. —  Press  reports  state  the  County  Commis- 
sioners will  receive  bids  until  May  23.  for  the  construction 
and  repair  of  19  bridges.  Lawrence  Wood  is  the  County 
Audr. 

.\tchUon,  Kan. — The  Atchison.  Topeka.  &  Santa  Ff  Ry. 
and  the  .Missouri  Pacific  Ry.  have  entered  into  an  agreement 
with  the  citv  officials  to  construct  a  viaduct  over  their  tracks 
at    West    Atchison.      The    estimated    cost    is    $60,000. 

Salina,  Kan. — Plans  for  a  reinforced  concrete  bridge  at 
Iron  Ave.,  have  been  submitted  to  the  County  Commissioners 
of  .Salina  Countv.  bv  the  Heddrick  &  Cockran  Engineering 
Co..    Kansas   Cit.v.      The   estimated    cost    is   $26,000. 

Hiawatha.  Kan. — .According  to  press  reports  bids  will  be 
received  bv  C.  H.  Dawlev.  County  Clk..  until  .May  12.  for 
the  construction  of  a  five-span  steel  bridge  at  Hiawatha. 

Cavalier.  \.  D. — Bids  will  be  received  by  the  County  Com- 
missioners until  May  14,  for  the  construction  of  steel  bridges 
during  the  ensuing  year.  William  W.  Felson  is  the  County 
Audr. 

+Haile«tHville,  Tex. — The  contract  for  the  erection  of 
three  steel  bridges  in  Lavaca  County  has  been  awarded  to 
M.    F.    LEON.\RD,    Bowie.    Tex. 

PariH.  Tex. — Press  reports  state  that  bids  will  be  received 
bv  the  Countv  Commissioners  until  -May  10,  for  the  construc- 
tion of  an  8S-ft.  span  steel  bridge  over  Townsend  Creek,  on 
the  Paris  and  Cynthiana  Turnpike.  G.  K.  Redman  is  Chn. 
Comrs. 

+(;rantH  Paaa,  Ore. — The  contract  for  the  construction  of 
a  bridge  over  the  Rouge  River  on  Gallce  Road,  has  been 
awarded  to  E.  G.   PERHAM.  Medford.  Ore.,  at  $6828. 

+!ianta  Croit,  Calif. — The  contract  for  the  construction  of 
a  bridge  over  the  .Soquel  Creek  near  the  Littlejohn  place,  has 
been  awarded  to  the  T.  K.  BEARD  CO..  Modesto.  Calif.,  at 
$6840.     The  structure  will  be  187  ft.  long  and  21  ft.  wide. 

W.ITER   SII'PLV — IKRI<;.\TIO.\" 

Brewer.  Walne— The  citv  has  granted  a  franchise  to  the 
Brewer  Water  Co.  to  furnish  water  for  a  period  of  20  years, 
the  supply  to  be  taken  from  Hatcase  Pond,  ten  miles  from  the 
city.      The   system    will   be   installed    Immediately. 

+BoHton,  Mamn. — A  contract  to  lay  water  mains  and  set 
hydrants  in  various  streets  has  been  awarded  by  the  De- 
partment of  Public  Works,  to  THOMAS  BURKE.  Boston,  at 
$15,476.  The  other  bids  were:  J.  H.  Ferguson,  $20,507;  Hugh 
McNulty,    $22,828.      L.   K.   Rourke   is   Comr. 

Bids  will  be  received  by  the  Department  of  Public  \\  orks 
until  Mav  9.  for  laving  water  mains  In  Linden  and  Ashford 
Sts.,   Brighton   District.     L.  K.   Rourke   is  Comr. 

Middleboro,  Mann.— Bids  for  constructing  a  concrete  aera- 
tor, a  covered,  slow  sand  filter  and  filtered  water  basin,  with 
appurtenances,  were  reo<-ived  .by  the  city.  Apr.  21.  as  fol- 
lows: Briggs  Engineering  and  Construction  Co.,  Providence, 
R.  1.,  $13,253.  .John  E.  Palmer,  Boston,  $14,880;  Simpson 
Bros  Corp.,  Boston,  $16,107;  C.  E.  Trumbull  Co.,  Boston.  $19,- 
344-  Charles  R.  Gow  Co.,  Boston.  $14,000;  M.  W.  Allen  Con- 
struction Co.,  Walpole,  $16,961;  John  T.  Scully  Foundation 
Co.,  Cambridge,   $17,884. 

Nomrraet.  .Mann. — .\  committee  has  been  appointed  to  in- 
vestigate the  advisability  of  Installing  a  water  system  here. 
1).    B.    Davis   is  Town   Clk. 

NprlnicHeld,  Maaa. — The  Water  Department  Is  preparing 
plans  for  Improvements  at  the  Ludlow  Reservoir.  A  new 
steel  lank  to  hold  filtered  water  will  also  be  built  and  a 
new  pump  installed.     F.  H.  Clark  Is  Supt.  Engineering  Dept. 

Moreeater.  Maaa.— The  City  Council  Committee  on  ^Vater 
has  recommended  the  installation  of  1000  ft.  of  12-ln.  high- 
service  pipe  on  Franklin  St.,  to  cost  $3345:  4008  ft.  of  4S-in. 
pipe  on  Olean  and  Pleasant  Sis.,  to  coat  $68,000;  and  various 
small  Jobs  amounting  to  $9500.  George  W.  Batchelder  Is 
Water  Comr. 

Woreeaier.  Maaa. —  Bids  for  furnishing  water  meters  have 
been  received  bv  G.  W.  Batchelder,  Water  Comr.,  as  fol- 
lows: 1000  %-ln.  meters.  National  Meter  Co., .  N.  Y..  $7: 
I'nion  Water  Meter  Co.,  Worci-ster.  $5.75;  Mersey  Mfg.  Co..  of 
So  Boston  $5.95.  For  50  %-ln.  meters,  bidders  In  same  order. 
$10  $10.55.  $9;  25  1-ln.,  $30.  $21.95,  $22.60.  For  12  I'^-ln..  $50, 
$37.35.  $37  50.  For  12  2-ln..  $65.  556.25,  $48.75.  For  12  3-ln.. 
$125  $92.25.  $92.  For  12  4-ln.,  $225.  $182.25,  $168.75.  Also  for 
iSi-ln..  Neptune  Water  Co.,  of  New  York,  $8.  and  for  %-ln., 
$12. 

♦  Provldener,  R.  I.— Ofllclal  bids  will  be  received  by  the 
Board  of  Contract  and  Supply  until  2:15  p.m..  May  21.  for 
InHtullIng  a  30.000.000-gal.  pumping  unit  at  the  Pettaconset 
Pumping  Station,  Cranston,  R.  1.  Bids  will  be  received  on 
fa)  nigh  dutv  steam  engine  and  plunger  pumps,  with  boil- 
ers- (h)  electric  motor  driven  centrifugal  pumps;  (t)  steam 
turbine  driven  centrifugal  pumps,  with  boilers.  Plans  and 
specifications  may  be  obtained  at  the  otTlce  of  the  City  Engi- 
neer. William  C.  Pelkey  la  Clk..  Bd.  Contract  and  Supply. 
Noted  Jan    24. 

Ilnrifnrd.  Conn.-  Bids  will  be  asked  about  June  1.  for  lay- 
ing approxlniiilely  nine  miles  of  42-ln.  water  mains.  Caleb 
M     Savllle    IH   Ch     rOngr. 

lllnBlinniton,  N.  V. —  Bids  will  be  received  by  the  Board  of 
Water  CommlHHionerH  unlll  10  a.m..  May  16.  for  construi'tlng 
a  nil  ration  plant,  ar.'ordlng  to  plans  and  spi-elficallonH  prc-- 
nared  bv  Frederic  K.  H-'k.  and  r.n  file  at  the  ..(lice  of  the 
Commlsiiloners.  The  ronlrnct  in  subdivided  an  follows:  (A) 
Earth  excHvatlon.  n-lnforced  .-oncr.-le  sub-slruelure,  30-ln. 
suction  iin'l  dlscharg.'  Iln.-s,  sewer  niid  mlHcllaneiiiin  work  nil 
shown    on    plans.       I B)     Brick     building    lompl.'le.       (C)     Fur- 


nishing and  erecting  complete,  all  materials,  tools,  labor  and 
appliances  for  the  equipment  of  nine  filters,  of  a  total  ca- 
pacity of  about  9,000.000  gal.  per  day,  also  furnishing  and 
erecting  two  low-lift   pumps  steam-driven.      Noted   Feb.    13. 

13a»t  Syracuse.  N.  Y. — The  Water  Department  has  ap- 
pointed a  committee  to  consider  the  advisability  of  extend- 
ing the  water  reservoir.  Estimated  cost,  $10,000.  Fred 
Shepp   is   Pres. 

*>ew  York,  N.  Y'. — We  are  officially  advised  that  bids  for 
Contract  91  of  the  Catskill  Aqueduct,  which  consists  of  fur- 
nishing racks,  stop  shutters,  screens,  lifters  and  other  ap- 
paratus in  various  gate  chambers  along  the  aqueduct,  were 
received  bv  the  Board  of  Water  Supply.  Apr.  29,  as  follows: 
Vulcan  Rail  &  Construction  Co..  35  Meserole  .\ve.,  Brooklyn, 
N  Y..  $34,675:  Joseph  Balaban  Co..  156  Fifth  Ave..  New  York, 
540  250:  Howard  H.  Peterson  Co.,  Inc..  $42,195:  Bartolicius 
Star  Iron  Works.  Inc..  Park  Ave.,  New  York.  $51,131;  Exeter 
Machine   Works.    Pittston.    Penn.,    $71,985.      Noted   .\pr.    17. 

+  ltioa,  X.  Y. —  (Official) — The  Consolidated  Water  Co.  has 
awarded  a  contract  to  H.  K.  CORBIN.  170  Broadway,  New 
York,  N.  Y.,  to  lay  29,100  ft.  of  24-in.  c.-i.  water  mains. 

^.Vtlantlo  City.  N.  J. —  (Official) — Bids  will  be  received  by 
the  Board  of  Commissioners  until  May  15.  for  hauling  and 
laying  about  6000  ft.  of  48-in.  c.-i.  water  pipe,  furnishing  and 
driving  about  70,000  lin.ft.  of  piles,  and  constructing  about  750 
cu.yd.  of  reinforced-concrete  caps  and  incidentals.  Harry 
Bacharach   is   Dir.    Parks   and   Pub.    Property. 

■*+Bellevllle.  !V.  J. — The  contract  to  furnish  water  pipe 
and  castings  here  has  been  awarded  to  the  FLORENCE 
IRON  FOUNDRY  CO..  Florence,  N.  J.,  at  $7839.  Bids  were 
opened   by  the   Town   Council,   Apr.    16.      Noted   Apr.    3. 

Chatham.  X.  J. —  Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  8  p.m..  May  12,  for  extending  and 
improving  the  water  s.vstem  and  electric-light  plant.  The 
contract  involves  the  following:  Item  1.  alterations  and  ad- 
ditions to  power  house.  Item  2,  one  100-kw.  turbo-generator 
unit.  Item  3.  one  150-hp.  condenser.  Item  4,  two  150-hp.  wa- 
ter tube  boilers  and  breeching.  Item  5,  one  75-kw.  2300-volt, 
3-phase  generator  and  exciter.  Item  6.  ...ne  switchboard 
complete.  Item  7.  one  500,000-gal.  motor-driven  pump.  Item 
8,  ..ne  radial  brick  chimney.  Item  9.  Industrial  railway  com- 
plete with  charging  car  and  scales.  .Specifications  may  be- 
obtained  from  C.  E.  Hewitt.  Consult.  Engr..  Durham.  N.  H.. 
or  from  W.  S.  Angell,  Boro.  Clk..  Chatham.  Bids  for  this 
work  were   received   and   rejected,   -Apr.   7.     Noted   Apr.   17. 

Lambertville.  N.  J. — The  Lambertville  Water  Co.  cont.'m- 
plates  laying  a  fire  service  main  from  its  reservoirs  to  the 
city. 

Mooreatown.    X.    J (Official) — .\lexandor    Potter,    Consult. 

Engr.,  50  Church  St.,  New  York.  N.  Y.,  has  recommended  that 
the  town  purchase  the  present  private  water  svstem,  at  an 
approximate  cost  of  $80,000,  and  expend  $50,000  for  improve- 
ments. Action  will  be  taken  by  the  (Council  shortly.  Noted 
Dec.   12. 

PaHHalc,  N.  J. — An  advisory  committee  has  been  appointed 
to  make  a  report  on  the  proposition  to  install  a  new  water 
system.      Colin    R.    Wise    is   City    Engr. 

•  Danville,  Penn. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  noon,  May  20.  for  the 
construction  of  a  reinforced  concrete  settling  basin,  coagu- 
lant apparatus,  connections  and  appurtenances.  Plans  and 
spe.lflcatios  may  be  obtained  at  the  office  of  Chester  & 
Fleming.  Consult.  Engrs.,  Union  Bank  Bldg..  Pittsburgh. 
Penn.      Frederick   Ploch   is  Chn.   of   Bd.      Noted    Mar.    13. 

village     contemplates     the     In- 

+  Phiienlxvllle,  Penn. —  (Official) — The  contract  to  equip  a 
3.000.000-Kal.  filtration  plant  for  the  borough  has  been  award- 
to  the  ROBERTS  FILTER  MFG.  CO..  Philadelphia.  Penn. 
The  concrete  work  and  buildings  will  be  done  on  force  ac- 
count, and  work  will  bi'gin  June  1.  Ch.-ster  &  Fleming, 
Union   Bank   Bldg.,   Pittsburgh,   Penn.,  are  Consult.    Engrs. 

Sernnton.  Penn. — Bids  will  be  j-ecelved  bv  the  Department 
.if  Public  Safelv  until  10:30  a.m..  May  12,  for  furnishing  and 
delivering  fire   hydrants.      W.  G.   O'Malley  is  Dlr. 

•  Ilaltlmiire.    Md (Official)— Bids    for    Contract    11    of    the 

water  Improvem.-nts.  which  provides  for  th.-  construction  of 
32  mechanical  filter  units,  two  coagulating  basins,  one  mix- 
ing basin,  and  two  earth  dams  and  appurt. 'nances,  were  re- 
ceived bv  the  Board  of  Awards.  Apr.  30,  as  follows:  Key- 
stone State  C.instruction  Co..  Pennsylvania  Bldg.,  Phila- 
delphia, Penn..  $971,187:  New  York  Continental  Jew. '11  Flltra- 
llon  Co.,  15  Broad  St.,  New  York.  $982,563:  Liscar  Daniels  Co., 
38    Park    Row.   New  York,   $1,016,521.      Noted   Apr.   10. 

Round  Hill,  Va. — Preliminary  plans  are  being  considered 
her.-  for  the  installation  of  a  water  system,  estimated  to  cost 
$12,000. 

(inldaboro.  X.  C. —  Bids  will  be  r.-celved  by  th.'  city  until 
noon.  May  28,  for  purchasing  $83,000  of  bonds.  Of  this  Is- 
SUI-.  $36,000  were  voted  for  Installing  k  water  system  ac- 
cording to  plans  prepared  by  Gilbert  C.  Whit.'.  Consult, 
Engr.,  Charlotte,  N.  C.  D.  J.  Broadhurst  Is  city  CIU.  Noted 
Apr.    17. 


♦  Conyera,  <in. —  The  contract  to  Install  walir  and  H.'Wer 
HVHi.-ms  here  has  been  award.-d  to  th.-  J.  B.  McCI{.\RY  CO.. 
Third  National  Bank  Bldg.,  Atlanta,  Ga.,  at  approximately 
$40,000.      Noteil    F.b.   27. 

Koyatim,  tin. — An  election  has  been  cnll.-d  for  May  19.  to 
v. Ill-  on  a  bond  Issue  of  $46,000.  for  thi'  Installation  of  a  water 
syst.-m. 

'I'homnaton,  tin, —  An  election  has  been  calli'd  for  May  21.  to 

v..t.     on   a    b.ind   Ihsui-   of  $15,000.    for  the   Installation   of  water 
an. I    w.w.r   svHt.ms. 

'flllKb  M|irlnicM,  Pla. — According  to  press  reports,  a  con- 
tract to  Install  a  water  svst.-m  an. I  .•le.trlc-llgfit  plant  here 
has  been  award.-d  to  the  J.  B.  McCRARY  CO..  Third  National 
Bank    Bldg.    Atlanta.  Ga.,  nl  appr.ixlmat.-ly   $65,000. 
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.IfiiuiiiKM.    Kill — The    ,1. 

Hank     HldK..    Atlanta.    Ga.. 

aysii-in    hi'ic.   cstimati'd    to   cost  ■$20.U()(I. 

*Tiiji.-iilooi.ii.  Ala.— (OlIU-luD  — Hlds  will  be  received  at  the 
i>IIUe  ol  thi>  Watei-  Cimmlsslon  until  2  p.m..  May  16.  for  the 
lonstriutlon  of  li.ur  reinforced-eonerete  Hlter.s  and  appur- 
t.iianees.  I'lan.s  and  speeilloatlons  ai-e  on  tile  at  the  offlce  of 
lie  eommLsslon  and  at  the  ottke  of  Morri.s  Knovvles.  Consult. 
lOnK-r..    Dllver    Bids..    I'lttshureh.      Noted    .\pr.    17. 

Vllle  IMnttc.  1,11 — The  village  contemplates  the   installation 


Klilorn,  lown — Rids  will  probably  noon  be  aHked  for  ex- 
dlnj;  the  water  syfltem,  accordInK  to  planii  prepaied  by 
li.    l!ardni-r.    City    KnKr.       U    J.    Stout    Is    City    Clk.       Noted 


if  a 
H 


Iter   system. 


drrHun.  Tenn. — .\t  the  election  of  Apr.  26,  it  was  voted 
L^.  expend  .$5U.OOO  lor  the  installation  of  a  water  system  and 
electrie-light  plant.  J.  1.  (Jalbralth  is  Mavor.  Noted  Apr 
i4  and   10. 

TIptoiville,  Tonn.— The  town  contemplates  the  Installation 
of  a  water  system  estimated  to  cost  $20,000.  An  election  will 
probably  soon  be  called  to  vote  on  a  bond  Issue.  F  A  1-ock- 
hart   is  Town   Clk. 

Ilnrlnn.  Ky. — The  town  Is  ready  to  grant  a  franchise  for 
■  ■      installation   of   a   water   system    to   serve   a   population   of 


Gregory   is   Chn.    Water  Com. 

illle.   Ivy. — Offlcial — Kids    will   be    received    by    the 
May  20^  for  laying  about 
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Hoard  of  Public  AVorks  until   2 

ten  miles  of  water  mains  and  four  miles  of  sanitary  sewers, 
constructing  an  earth  and  concrete  dam  620  ft.  long,  and 
luriiishing  electric  motors,  turbine  and  triplex  pumps.  C.  H. 
.leiiks.    Union    City.    Tenn..    is    Consult.    Engr.      Noted    Apr.    17. 

.\kran.  Ohio — We  are  otflcially  advised  that  no  bids  were 
received  Apr.  17.  for  the  Cuyahoga  River  Dam.  Water-Works 
Contract  No.  24.  This  was  due  to  the  fact  that  the  floods 
have  given  the  contractors  in  the  vicinity  of  Akron  so  much 
work  at  remunerative  prices,  that  they  refused  to  compete 
on  this  work.  Work  may  be  resumed  later  in  the  year,  but 
nothing  definite  has  been  settled.  F.  A.  Barbour.'  Boston. 
.Mass..    is  Consult.   Engr.      Noted   Apr.   10. 

Bonds  for  $1,250,000  have  been  voted  for  extending,  en- 
larging, improving  and  repairing  the  water  system  of  the 
city.     George  C.  Jackson  is  Pres.  of  Council. 

Miicllil,  Ohio — The  Village  Council  has  ordered  the  laying 
of  a  fi-i,n.  water  main  in  Imperial  Road,  from  Euclid  Ave.  to 
Koseland  Ave.     Louis  Harms  is  Mayor  and  Pres.  of  Council. 

FoMtorln,  Ohio — Charles  A.  Latshaw.  City  Engr..  has  com- 
pleted a  survey  for  the  proposed  new  reservoir,  and  is  pre- 
liaring  a  topographical  map.  which  is  to  be  submitted  to  the 
City  Council  for  approval.  According  to  press  reports,  bids 
will  be  asked  on  this  contract  about  June   1. 

Ironton,  Ohio — The  State  Board  of  Health  has  ordered  the 
installation  of  a  filtration  plant  for  the  water  system,  and  the 
city   is  now  making  surveys  and  estimates  for  the  plant. 

\orw«»od.  Ohio- — A  new  election  will  probably  be  called 
to  vote  on  the  proposition  to  issue  bonds  for  $140,000.  for  im- 
proving the  water  system,  installing  a  water-softening  plant. 
This  proposition  was  defeated  at  an   election   held  Apr.   25. 

PalnrHvllIe,  Ohio — Oflicial. — R.  Winthrop  Pratt.  Consult. 
Engr..  Hippodrome  Bldg.,  Cleveland,  has  been  retained  by 
the  city  to  prepare  detail  plans  for  a  new  water-supply  pump 
station,  rapid  sand  filter  plant  and  a  new  crib  and  intake  ex- 
tending about  1500   ft.    into  Lake  Erie. 

Plennnut  City.  Ohio — Bids  will  probably  be  asked  soon  for 
improving  the  water  and  sewer  systems.  Estimated  cost. 
$15,000.  Plans  were  prepared  by  H.  L.  Maddock.  Consult. 
Engr..  Newark,  Ohio.  M.  L.  Devine  is  Village  Clk.  Noted 
Mar.  20. 

SandUNky.  Ohio — R.  L.  Wager,  Engr.,  has  prepared  plans 
for  laying  18,600  ft.  of  48-in.  c.-i.  intake  pipe  into  Lake  Erie. 
The  plans  are  now  being  considered  by  the  Water  Improve- 
ment  Committee.      John    Bing    is    Dir.    Pub.    Ser. 

LoKanNport,  Ind. — According  to  press  reports,  bids  will  be 
received  by  the  Board  of  Public  Works  until  May  20.  tor 
the  construction  of  the  proposed  filtration  plant.  Estimated 
cost.  $60,000.  Plans  were  prepared  bv  the  American  .Oistrict 
Steam  Co..  First  National  Bank  Bldg..  Chicago,  111.  William 
Pickett  is  City  Clk.     Noted   Feb.   13. 

Koanoke,  Ind. — The  Roanoke  Water  Co.  has  been  incor- 
porated here  with  a  capital  stock  of  $15,000,  and  will  supply 
the  town  with  water.      N.   D.   Richards  is  one  of  the  directors. 

St.  LoulM,  Mich. — Smith  &  Bouley,  Consult.  Engrs..  The 
Nasby,  Toledo.  Ohio,  are  preparing  plans  for  laying  water 
mains  in  various  streets,   and  tor  13,000  sq.yd.   of  paving. 

^^Mollne.  III. —  fOfflcial) — Bids  will  be  received  at  the  Coun- 
cil Chamber  until  2  p.m..  May  26.  for  furnishing  and  erecting 
at  the  pumping  station,  a  reinforced-eonerete  raw  water 
well  and  pump  pit.  complete  with  piping  and  appurtenances. 
The  work  will  involve  about  1200  cu.vd.  of  excavation,  230 
cu.yd.  of  concrete.  19.500  lb.  of  reinforcing  steel.  411  lin.tt. 
of  hub  and  spigot  pipe,  ranging  from  6  to  30  in.:  168  lin.ft. 
of  flanged  c.-i.  pipe,  ranging  from  10  to  20  in.,  and  sundry 
gate  valves,  check  valves,  specials,  fittings  and  appurtenances. 
Dabney  H.  Maurv.  Monadnock  Block,  Chicago,  is  Consult. 
Engr.     I,.  O.  Jahns  is  Comr.  Pub.  Property. 

Appleton,  Wis. — The  lowest  bid  received  by  E.  L.  Wil- 
liams. City  Clk.,  Apr.  23,  for  constructing  a  pumping  station 
for  the  water  system,  was  submitted  by  F.  Hoffman  &  Son,  at 
$10,975.     Noted  Apr.  24. 


Turtle  Lake.  ^Vis. — Bids  will  be  received  by  the  village 
until  8  p.m..  May  20.  for  constructing  a  water  system.  The 
contract  includes  a  wooden  tank  and  steel  tower.  36.000  gal. 
capacity,  one  32-hp.  engine  and  pump.  430  ft.  of  4-in.  and  4822 
ft.  of  6-in.  water  mains,  and  10  fire  hydrants.  Plans  and  speci- 
fications are  on  file  at  the  office  of  F.  G.  McKenzie,  Village 
Clk.,  and  A.  T.  Thompson.  Consult.  Engr..  Colfax.  Wis. 

Des  MoIneN,  Iowa — The  DeP  Moines  Water  Co.  plans  an 
expenditure  of  $75,000  for  improving  and  extending  its  water 
system.  The  plans  provide  for  laying  ten  miles  of  mains,  and 
the  installation  of  automatic  stokers  and  a  new  stack  at 
the  water  plant.     C.  S.  Denman   is  Gen.  Mgr. 
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ell    Is  coiiHiderinK   a   propoHltInn 
iter    syutem.    at    an    estimated    coHt    of    $30.- 
e"<i.      .\ii    iMeeiion    will    probably    Boon    be    called    to    vote    on    a 
bond    issued   for-   this  amount.      Adrian   Cross   Ih   i.'lty   Clk. 

HerlUKlon.  KaD — odlclal — The  election  to  vole  on  a  bond 
issue  of  $50,000  for  Improving  the  water  Hv.steni  has  been  ex- 
lend. 'd  from  May  1  to  .May  15.  The  Issue  will  be  u«ed  for 
extending  the  water  mains.  <onstructlnK  a  concrete  ntorage 
resirvolr.  and  developing  springs.  Hums  &  McDonnell.  Scar- 
ritl  Bldg..  Kansas  City.  Mo.,  are  Consult.  Engrs.  Noted 
.\|ir.    3. 

+Jenrll,  Knu.— (Offlcial).  The  contract  Is  Install  a  water 
system  here  has  been  awarded  to  T.  C.  HItOtjKS  &  SONS, 
.laekson.   .Mich.,   at  $24,571.      Bids   were  opened   Apr.   20.      Noted 


Ap) 
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'I'eMeolt,    Kan. —  Rollins    &    Westover,    Consult.    Engrs.,    Mid- 
land   Bldg.,    Kansas   City.    Mo.,    have    been    retained    to 
plans  and  specifications  for  a  water  systcr 
plant   here.      Estimated   cost.    $25,000. 

KalMlon.  Neb. — According  to  press  reports,  the  contract  to 
construct  a  water  system  here  has  not  been  awarded,  as 
Snoted  In  our  Issue  of  May  1,  but  bids  are  being  readvertised 
to  be  received  until  10  a.m.,  June  3.  The  system  will  cost 
about  $15,000.  C.  M.  Skinner  is  Chn.  Bd.  of  trustees.  Noted 
Apr.  10. 

Waterloo,  Neb.— It  is  proposed  to  install  a  water  system 
here    at    an   estimated    cost    of    $14,000.    W.    J.    Mack    Is    Village 

Carter.  S.  D. — Bonds  for  $7600  have  been  voted  for  Install- 
ing a  water  system.      Edward   Haisch   is  Mayor. 

Relfleld.  >".  D. — Preliminary  plans  are  being  considered 
here    for    the    installation    of    a    water    system,    estimated    to 

cost   $10,000. 

(;ienrock,  Wyo. — Bids  are  being  received  bv  the  town  for 
the  installation  of  a  water  system,  according  to  plans  pre- 
pared  by   C.   C.    Carlisle,    Consult.    Engr.,   Cheyenne.    Wyo. 

.UanvIIIe,  Wyo. — C.  C.  Carlisle.  Consult.  Engr.,  Chevenne. 
«  yo.,  has  been  retained  by  the  town  to  prepare  plans  and 
specifications  for  a  water  system  and  electrical-light  plant 
here. 

.Albany,  Mo — The  city  contemplates  an  expenditure  of 
$1!).000  for  improving  the  water  system  and  electric-light 
plant.     C.  E.  Gibbany   is  City   Clk. 

.tlonroe  City.  Mo — Bonds  for  $78,000  were  voted  at  the 
election,  Apr.  28,  for  constructing  water  and  sewer  systems. 
Burns  &  McDonnell.  Scarritt  Bldg..  Kansas  City,  Mo.,  are 
Consult.    Engrs.      Noted    .-Vpr.    24. 

St.  Louis.  Mo. — Offlcial — Contracts  have  been  awarded  by 
the  Board  of  Public  Works,  as  follows:  Furnishing  3030  tons 
of  c.  i.  coated  water  pipe,  to  the  AMERICAN  CAST  IRON 
PIPE  CO.,  at  $74,462.  The  only  other  bidder  was  the  U  .S. 
Cast  Iron  Pipe  Co.,  their  total  bid  being  $77,113:  furnishing 
240  tons  of  c.  i.  coated  special  castings  to  the  BES.SEMER 
FOUNDRY  &  MACHINE  CO.,  $44.30  per  ton.  The  other  bidder 
was  the  U.  S.  Cast  Iron  Pipe  Co.,  its  price  being  $47.59 
per  ton;  furnishing  296  stop  valves,  to  the  A.  P.  SMITH  MFG. 
CO.,  total  bid  $4950.  The  other  bidders  were  the  Roe-Stephens 
Mfg.  Co.,  $5129,  and  the  American  Foundry  &  Jlachine  Co.. 
$5367:  furnishing  675  fire  hydrants.  to  the  AMERICAN 
FOUNDRY  &  MACHINE  CO..  $44.30  per  ton.  The  other  bidder 
der  was  the  A.  P.  Smith  Mfg.  Co..  $16,500:  laving  71.030  ft.  of 
6-,  12-,  20-  and  36-in.  water  pipe,  to  JOHN  O'DONNELL. 
total  bid  $25,523.  There  were  seven  other  bidders  for  this 
work  and  the  bids  ranged  from  $29,860  to  $38,942.  Bids  were 
opened  Apr.  22.  Edward  E.  Wall  is  Water  Comr.  Noted 
Apr.    17. 

KIngHVille,  Tex. —  (Offlcial) — Alexander  Potter.  50  Church 
St..  New  York.  N.  Y..  has  been  retained  bv  the  town  of  Kings- 
ville  to  prepare  plans  and  specifications  for  the  construction 
of  complete  scwcr  and  water  systems  designed  to  serve  a 
population   of   5000. 

Hone.  Okla. — The  City  Council  is  considering  a  proposi- 
tion  to  install  a   municipal   water  s.vstem   here. 

-Marietta,  Okla. —  (Offlcial) — The  Benham  Engineering  Co.. 
American  National  Bank  Bldg.,  Oklahoma  Citv.  Okla..  is  pre- 
paring plans  and  specifications  for  improving  the  water  sys- 
tem and   the  electric-light  plant  here. 

>VatonKa.  Okla. —  (Oflicial) — The  Benham  Engineering  Co., 
.American  National  Bank  Bldg.,  Oklahoma  Citv,  Okla.,  has  been 
retained  by  the  city  to  prepare  plans  and  specifications  for 
the  improvement  of  the  water  system  and  electric-light  plant. 

+FountaIn.  Colo. — .According  to  press  reports,  the  con- 
'/^.S'  i.°  <-'°"®'^''"'^t  ^  water  system  here  has  been  awarded  to 
J.  R.  GORDON  &  SON,  Pueblo,  Colo.,  at  approximately  $45,000. 
Plans  for  the  system  were  prepared  bv  .Albert  W.  Pavne  Jr.. 
Consult.   Engr.,  Century   Bldg.,  Denver.  Colo.     Noted   Dec.  26. 

c  iF^"*,  •'"?,■  ^'*'*^,"t"'  ^-  ,M-— The  National  Trust  &  Savings  Co.. 
Salt  Lake  City.  Utah,  has  taken  over  the  Canfield  Irrigation 
Project  near  here  and  will  complete  the  dam  and  canal  svs- 
T,""  ,  J,""^, ''"•^'  "f  t"*"  proposed  work  is  estimated  at  $500.0'00. 
Lloyd    Sigler   is  V.-Pres.    and    Gen.    Mgr. 

WInslow.  Arli!.---The  St.  Lodis  &  .San  Francisco  R.R.  Co.. 
^'"i'^t",  'JJ*'"''  500.000  acres  of  land  situated  between  Wirtslow 
and  Holbrook.  is  having  plans  prepared  for  the  construction 
of  an  irrigation  system,  which  will  water  about  250.000  acres 
of  the  tract,  according  to  the  statement  of  A.  S.  Greig  St 
■  u"'J'  .¥"■■  ^'■;r'"?s.  of  the  company.  Engineers  recently' fin- 
ished the  preliminary  survey  of  the  property  and  the'  con- 
struction  work   will  soon    be    started. 

Byrnm.  rtah--It  is  proposed  to  install  a  water  system 
here,  estimated  to  cost  $60,000.  Bonds  for  $22,000  were  re- 
cently voted  for  this   work. 

+Par»on.  rtah — .A  contract  to  construct  a  water  system 
here  has  been  awarded  to  A.  A.  CLARKE  &  CO..  Salt  Lake 
City.  Utah,  at  approximately  $45,000.  The  new  system  in- 
volves the  construction  of  a  main  pipe  line  six  miles  long, 
and  about   US    miles  of  distributing  main. 
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Centralia.  AVash. — Bids  will  probably  be  asked  in  August 
for  the  construction  of  the  proposed  new  municipal  water 
svstem,  which  is  estimated  to  cost  S300.000.  The  supply  will 
be  obtained  from  the  North  Fork  of  the  Newaukee  River.  16 
miles  from  the  city.  Stanley  SJacomber  is  City  Engr.  >.oted 
Jan.  16. 

Amity,  Ore. — .\n  election  will  soon  be  called  to  vote  on  the 
proposition  of  bonding  the  city  for  $15,000.  to  be  used  in  the 
construction  of  a  water  system.  A  cement  reservoir,  with  a 
capacity  of  300.000  gal.  and  several  miles  of  steel  mains  are 
included  in  the  improvement. 

Darton,  Ore.— Jones  &  Flagg.  Consult.  Engrs.,  Mc^Iinnville. 
Ore.,  have  been  retained  to  prepare  plans  for  a  Brji-i>^v.^ter 
svstem  here.  About  32.000  ft.  of  wood  p;pe  will  be  used. 
Noted  Mar.  27. 

Lafayette,  Ore. — See  item  under  Light.  Heat  and  power. 
Pendleton.  Ore^-According  to  press  reports,  b'ds  will  be 
received  bv  the  city  until  May  14.  for  the  purchase  of  f  14.000 
bonds  issued  for  the  construction  of  a  water  system,  t  ranh. 
C.  Kelsev.  Consult.  Engr.,  has  made  a  report  on  three  dif- 
ferent tvpes  of  water   system.      Noted  Apr.   10. 

\ni;elM  Camp,  Calif. — The  Utica  Co.  will  rebuild  the  flume 
carrving  the  water  from  the  reservoirs  in  the  mountains  east 
of  here  to  the  distributing  reservoirs  near  the  city.  Ihe  main 
flume  to  be  rebuilt  is  about  six  miles  long  starting  at  the 
Stanislaus  River  leading  westward,  to  be  i  ft.  wide  and  4  tt. 
high.  In  addition  to  tbis  main  flume,  shorter  ""I'S.  ^^''1  o^ 
built,  making  in  the  aggregate  about  seven  miles.  The  flume 
when  finished  will  carry  a  continuous  stream  of  between 
2000  and  3000  miner's  incres  of  water  every  24  hours. 

Palmdale.  Calif. — The  Palmdale  Land  Co.  contemplates 
the  construction  of  one  and  possibly  two  dams  w-hich  will 
store  from  10.000  to  12.000  acre-ft.  of  water  at  the  headquar- 
ters of  Little  Rock  Creek. 

Stoekton,  Calif, — W.  G.  Hunter.  City  Engr..  is  preparing 
Plans  for  a  high-pressure  fire-protection  system  here.  An 
election  will  probablv  soon  be  called  to  vote  on  a  bond  issue 
of  $200,000  for  this  and  other  improvements  to  the  water 
svstem. 

■~*~AVatt».  Calif. — Frank  A.  Lathrop,  Consult.  Engr..  Hig- 
gins  Bldg..  Los  Angeles.  Calif.,  has  completed  pl^ns  and  speci- 
fications for  the  proposed  water  system  here.  The  City  Trus- 
\ees  are  arranging  to  call  an  election  to  vote  on  a  bond  issue 
of   $100,000   for   this   improvement. 

Fort  AVIIIIam,  Ont. —  Bids  will  be  received  by  A.  McNaugh- 
ton.  City  Clk..  until  noon,  .May  2!'.  for  constructing  three  tun- 
nels in  Hudson  Shal-.  as  follows:  Tunnel  under  Kaministik- 
wia  River  1275  ft.  long.  7  ft.  wide.  S  ft.  high.  113  ft.  deep: 
tunnel  under  Mission  River,  677  ft.,  5  ft..  ft.  95  ft  :  tunnel 
und.r  McKellar  River,  29  ft.,  5  ft.,  6  ft  91  ft.  Plans  and 
speclfleatlons  mav  be  seen  and  forms  of  proposals  may  be 
obtained  at  the  office  of  T.  Aird  Murray,  Consult.  Engr.,  Lums- 
den   Bldg..  Toronto,   Ont. 

»«-  Hambnre,  Ont. — Plans  arc  being  prepared  for  the  in- 
stallation of  a  water  system  here,  estimated  to  cost  J2o,000. 
The  plans  provide  for  three  miles  of  pipe,  an  elevatd  concrete 
water  tower  of  50,000  gal.  capacity.  90  ft.  high,  turbine  pumps, 
electric  motor,  covered  concrete  reservoir,  hydrants,  valves 
and  meters.     J.  F.  Katzenmuir  is  Town  Clk. 

+  Vorth  Battleford.  Sank. — (Official) — Contracts  for  im- 
proving the  water  system  have  b.-.n  iwarded  by  the  city  as 
follow?:  Contract  D.  r.-i,  pipes.  V.  S.  CAST  IRON  PIPE  CO.. 
Chicago:  steel  pipes,  CA.VAPA  FOPN  11. Y  cri..  Toronto;  spe- 
cials. JOHN  EAST  TKDN  WORK.S.  Saskatoon;  Contract  E. 
hydrants,  CANADA  TRO.N'  FOUNDRY.  Toronto;  valves,  KRRR 
ENOINE  CO..  Walkerville.  Ont.:  Contract  S.  sewer  pipes, 
iLALCOMB  SEWER  PIPE  CO.,  Malcomb.     Noted  Mar.  27. 

BIddefnrd.  Maint — Plans  are  being  prepared  for  laying 
a   sewer    In    Alfred    St.      James   G.   C.   Smith    Is   Mayor. 

•  CliarleNtan.  N.  H.— fOfflclal)  Bids  will  bo  rerelvnd  by  the 
Board  of  Selectmen  until  1  p.m..  May  15.  for  laying  about 
30  000  lln.ft.  of  6-  to  12-ln.  sewers,  with  about  80  flush  tanks, 
manholes  and  catch  basins.  Plans  and  speriflcatlons  are  <>n 
file  at  the  office  of  E.  R.  Davis.  Consult.  Engr..  78  Main  St., 
Northampton.    Mass.       Noted    Mar.     27. 

Xew  Hedforil,  MnM. — The  Commlteee  on  Roads.  Bridges 
and  Sewers  has  recommended  an  expenditure  of  $20,000  for 
the  construction  of  a  sewer  system  to  serve  the  northwest- 
ern  section   of  the   city.     George    H.   Nye  Is   City    Engr. 

-WllllamHtonn.  Mai.«..— William  N.  Tuller,  Consult.  Engr.. 
North  AdamH.  Mass.,  has  been  retained  by  the  Sewer  Com- 
mission to  prepare  plans  and  speclflcatlons  for  a  sewer  sys- 
tem. 

«+\Vorreiitpr,  Mai.».—  f  Official)  The  contract  to  furnish 
cement  for  sewers  for  the  period  from  May  1.  1913.  to  .\pr. 
30,  1911  has  been  awarded  to  the  PENNSVI.V.VNIA  CEMENT 
CO  New  York,  at  $1.32  per  bbl.  The  other  bids  were:  Al- 
pha Portland  Cement  Co..  $1.43;  B.  F-  M«"'h  <'';■■  )yorceHter, 
$1  39-  F  E  Powers  Co.,  Worcester,  $1.35;  .smith.  Green  Co.. 
Il'sh';  Edison  I'ortland  Cement  Co..  $1.38.  Bids  were  opened 
May    1.      Noted    .Mar.    P. 

The  Commltti-e  on  Sewers  of  the  City  Council  has  recom- 
mended the  construction  of  sewers  In  various  streets,  at  an 
estimated    cost    of    $26,450.      Y.    II.    McClure    Is    City    Engr. 

Pnnturkrt.  il.  I. —  It  Is  proposed  to  expend  $10,000  for 
Improving  Ihe  flltr.itlon  plant  of  the  sewer  system.  Isaac 
GUI    Is    Comr.    Pub.    Wks. 

-^xtanford.  Conn. — (Olilclnl) — Bids  will  be  received  by  the 
City  Clerk  until  8  p.m..  May  12.  fur  constructing  sewi-rs  as 
follows-  4100  ft.  '.'  10-ln.  pipe  In  3-ft.  lenKths;  1900  ft. 
of  12-ln.  pipe  In  3-ft.  len'cths;  180  pieces  of  10x4  In.  y"s  2-fl. 
long-  80  pieces  i.f  12x4-ln.  y's  2-ft.  long;  22  mnnholes:  one 
flush  tank.  Hpeclflcullons  may  be  obtained  from  the  City 
Clerk. 

+  \lblan,  >'.  Y. — The  contract  to  conslrucl  a  si-wer  system 
and  sewage-disposal  plant  has  been  awarded  to  HIPToN  * 
Mi'rPIIY  I.lvlhgston  Bldg..  Roehoslur.  N.  Y.,  at  $150,769 
The  bid  of  1  lager  *  G"-orge  Newark,  which  was  the  lowest 
received,    wiin    withdrawn.      Noted    Apr.    24. 

Brooklyn,  y.  Y, — We  are  officially  advised  Ihiit  Ihe  fol- 
lowing   bids    wcro    received    on    .Vpr.    30.    by    the    Presbb-iit    of 


the  Borough  of  Brooklyn,  for  the  construction  of  sewers  in 
various  streets:  West  25th  St..  from  NeptVine  Ave.  to  Surf 
Ive  Newman  &-  Carv,  215  Montague  St..  $16,855;  Murphy 
Bros  $17  501:  Vachus  &  Ghelardi.  $18,605:  John  C.  Schiade, 
$21,285;  in  East  37th  St..  from  Avenue  G  to  Avenue  H  etc., 
John  C.  Schrade,  Inc.,  2132  Beverly  Road.  $13,40 1 ;  D.  Done- 
gan  Co.,  $13,707:  Murphy  Bros..  $14,125:  Albert  F.  Koch.  Inc., 
$14  751-  Culp  Co..  Inc.,  $15,109:  Carmine  Carrabura.  $15,137; 
James  J.  Gorman,  $15,184:  Newman  &  Carey,  $15,512;  A.  B. 
Nichols  Inc..  $16,258:  in  12th  Ave.,  from  36th  St.  to  38th  St., 
Eusebio  Ghilardi.  $7174:  A.  B.  Nichols.  Inc.  $7593:  Culp  Co., 
Inc  $7669:  Angelo  Paino,  $7695;  Albert  F.  Koch,  Inc..  $7862; 
Tonv  Lapadula.  $7838:  Frank  Jlerindins.  $7879:  Joseph  Jen- 
nings. $8655;  in  Union  St..  from  Classon  Ave.  to  Bedford 
Ave..  Carmine  Carrabura,  $7155;  Murphy  Bros.,  $7185:  A.  B. 
Nichols  Inc..  ^7230;  Joseph  Jennings,  $7785;  Frank  Merin- 
dino  Inc..  $8199;  James  Glen.  $8274:  John  C.  Schrade,  Inc., 
$8357:    Culp    Co.,    Inc.,    $8870.      Alfred    E.    Steers    is    Pres. 

New  York,  N.  Y. —  (Borough  The  Bronx) — Bids  will  be  re- 
ceived until  10:30  a.m.,  Mav  14.  by  the  President  of  the 
Borough  of  The  Bronx,  Municipal  Bldg.,  177th  St.  and  Third 
Ave.,  for  constructing  sewers  and  appurtenances  in  portions 
of  Pugslev  Ave..  McGraw  Ave..  Raymond  Ave..  Zeraga  Ave.. 
MacClay  Ave..  Seddon  St.,  St.  Lawrence  Ave.,  Merrill  St.. 
Tinton  Ave..  East  165th  St..  Watson  Ave.  and  Theriot  Ave. 
Cyrus   C.    Miller   is    Pres. 

Jiew  York,  X.  Y. —  (Boro.  of  Richmond) — Bids  will  be  re- 
ceived until  noon.  May  13.  by  the  President  of  the  Borough 
of  Richmond,  Borough  Hall,  St.  George.  S.  I.,  for  constructing 
temporary  combined  sewers,  with  the  necessary  appurten- 
ances, in' Charles  St..  from  St.  Marys  Ave.  to  Chestnut  Ave.; 
in  Smith  St.,  from  St.  Marys  Ave.  to  Wall  St.;  in  Oak  St., 
from  St.  Marvs  Ave.  to  Wall  St.;  in  Wall  St.,  between 
Reynolds  St.  and  Charles  St..  and  in  Reynolds  St..  from 
Wall  St.  to  a  point  about  400  ft.  south  of  St.  Marys  Ave. 
(ieorge  Cromwell  is  Pres. 

Xen-  York.  N.  Y. — Official — Bids  for  constructing-  sewers 
were  received  by  the  President  of  the  Borough  of  Queens, 
Apr.  23.  as  follows:  Liberty  Ave.,  from  Nebraska  Ave..  Jos. 
L  Sigretto.  $116,395;  Jos.  Benedetto.  $126,640;  Henry  R.  As- 
serson,  $128,300;  Pethick  Bros.  &  Co..  Inc.,  $139,336;  Leo 
Kelly  Inc.,  $148,317:  Dunbar  Contracting  Co.,  $149,939.  Beau- 
fort Ave.  from  LefEerts  Ave.  to  Maure  Ave..  Green  Contract- 
ing Co.  $11,987:  Peace  Bros..  $12,337;  Clancy  &  Van  Alst, 
$12,506:  Joseph  Di  Benedetto.  $13,495;  George  Marshall.  $13.- 
834:  Jos.  L.  Sigretto  &  Co..  $14,369:  Tony  Lapadula,  $18,064. 
Liberty  Ave.,  from  Ovean  Av ;.  E.  S.  to  Oxford  Ave..  Jos.  L. 
Sigretto  &  Co..  $10,321;  Peace  Bros..  $10,567;  Clancy  &  Van 
Alst,  $10,802;  Js.  Dl  Benedetto.  $11,633.  Jerome  .\ve..  from 
Leqerts  Ave.  to  Maure  Ave..  Green  Contracting  Co..  $16,656; 
Clancy  &  Van  -Mst,  $16,789;  Peace  Bros.,  $16,977;  Joseph  Dl 
Benedetto.  $17,318:  Jos.  L.  Sigretto  &  Co..  $18,379;  Tony  La- 
padula. $24,124.  Test  pits  In  51st  St.,  Second  Ward,  John  J. 
Hart,  $2648.  Redfred  Ave.,  from  .McNeil  .-Vve.  to  Behind  PI., 
William  Grovell,  $23,550.  Jerome  Ave.,  from  Greenwood  -Vve. 
to    Lefferts    Ave.,    Harry    Briton.    $20,378. 

«\or>vich,  N.  Y'. — Official — Bids  will  be  received  by  the 
Board  of  Sewer  Commissioners  until  11  a.m.,  May  15,  for  con- 
structing sewers.  Plans  and  specifications  may  be  obtained 
from  C.  E.  Harris,  City  Engr. 

Oleau,  X.  Y. — Bids  will  be  received  by  Thomas  Troy,  Supt. 
of  Streets,  until  7:30  p.m.,  May  19,  for  constructing  a  10-ln. 
sewer    in    North    14th    St. 

OsneKo,  !V.  Y'. — Bids  for  constructing  sewers  in  West 
Seneca  St.  were  received  by  the  Board  of  Public  Works, 
Apr.  29,  as  follows:  James  Fennell,  $10,927;  R.  M.  Barnett, 
$12,209. 

-t^Vuduhun,  X.  J. — The  Borough  Council  has  received  the 
following  bids  for  the  Installation  of  a  complete  sewage  dis- 
posal plant  and  sewer  system,  and  alternate  estimates  for  a 
disposal  plant  without  the  system:  Cantrell  Construction  Co., 
Philadelphia.  $79,260;  $21,696:  Sutton  &  Corson  Co.,  Ocean  City, 
N  J  $88,665:  $20,292;  Abraham  &  Belcher,  Hackensack,  N.  J., 
$89,998;    $20,000;    Sun    Dredging    &   Construction    Co.,    Phlladel- 

?hla,    $93,979;     $19,219:     Atlantic    Construction    &     Supply    Co., 
135.399;  $25,000.     Bids  were  opened  Apr.  21.     Noted  Mar.  27. 

^Xenark,  X.  J. —  (Official) — Bids  will  be  received  by  the 
Passaic  Valley  Sewerage  Commissioners  until  2  p.m..  July  1. 
for  furnishing  and  erecting  a  pumping  plant  for  the  Newark 
Bay  Pumping  Station.  In  the  city  of  Newark.  The  bid  must 
he  "for  furni.shing  and  erecting  complete  and  ready  to  operate 
three  pumping  engines  or  sets  of  engines  directly  connected 
with  and  so  operate  three  submerged  centrifugal  pumps,  each 
capable   of  raising   lOO. 000.000   gal.    of  sewage    per   24    hours  to 
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John  S.  Gibson  la 

♦  (Official) — Bids  for  Section  6  of  the  main  Intercepting 
sewer  were  received  b.v  the  Passaic  Valley  Sewerage  Com- 
missioners. .Apr.  29,  as  follows:  Northerly  portion:  Nash 
Bros.,  Chicago,  111..  i31 2,800;  Donlon  (Contracting  Co..  Brook- 
lyn. N.  v.,  $243,301;  Booth  &  Fllnn,  Ltd.,  Pittsburgh,  Pi-nn., 
$229,050:  Union  Building  &  Construction  Co.,  Passaic,  N.  J., 
$172,800;  Pethick  Bros.  *  Co.,  Inc..  New  York,  N  Y.,  $149,300; 
Central  Portion:  .Nash  Bros..  Chicago.  111.,  $181,300;  Donlon 
Contracting  Co.,  Brooklyn,  N.  Y..  $171,500;  Concrete  &  Foun- 
dation Co..  New  York.  >I.  Y..  $145,195:  Pethick  Bros.  &  Co., 
ln<-.,  .New  York.  N.  Y.,  $129,200;  Southern  portion:  Nash  Bros., 
Chliiigo.  111.,  $220,flOO;  Concrete  *  Foundation  Co.,  N.-w  York. 
N.  Y.,  $186,890;  Donlon  Contracting  Co.,  Ilrooklvn,  N.  Y.,  $182.- 
070;  Whitlng-Tiirner  Construction  Co..  Baltimore.  Md.,  tlSO.- 
250;  tTnlon  Mulldlnrr  &  Construction  Co..  Passaic.  N.  J..  $178.- 
IBO:  William  Hcjrne  Co..  New  York.  N.  Y.,  $174,380;  O'Oara  & 
Magulre.  Inc..  Newark.  N.  J..  $173,600;  Culp  Co.,  Inc.,  Brooklyn, 
N.  Y.  $172,820:  Pethick  Bros.  &  Co.,  Inc.,  New  York.  N.  Y.. 
$1CO,300. 

I'atrmon,  ST.  .'' See  Item  under  Streets  and  Roads. 

-ARIdKewood.  N.  J. —  (Offlclnl) — Bids  will  bo  reci-lved  by 
the  Hoard  of  Village  CommisMloners  until  S  p.m..  May  20. 
for  iilli-ring  and  Improving  the  sewage  disposal  plant  of  the 
village.      Frid    rick   PfelfTer  Is  Comr.   Sis.   and    Pub.   Tmpvts. 


Pep,, 


llarrlMhnric.   I'enn.- 


illl     to 


-Bids  will  b.-  received  by  (he  Highway 
11.  May  9,  fi>r  constructing  sewers  In 
I-   K.   Fritehey  Is  Comr. 
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Mount  Cnrmfl,  1 
havf  btin  coniplito 
fhuioh  St..  N.w  Y- 
siw.iuKi;  puinpinK 
cost   is  $14,000.      \V. 


■enn. —  (Offlolnl) — Plans  and  speciflcntlonB 
il  by  AU-xiiiuler  r'oltir.  Consult.  HlnKi'..  BO 
irk.  N.  Y..  for  thi-  constiuctliiii  of  a  nrw 
station  for  Mt.  Carmel.  Tho  estimated 
\V.   Robertson  Is  Citv  Knsr. 


(Ofticlal) — Thi>    contract    to    construct 
wers  In   the   T'ainters   Run.   BIk  Saw- 


+  l'lttMliurKh.    I' 

about   11   miles  of   .    . 

mill  Run  and  Little  Sawmill  Run  Districts  of  Mount  Lebanon 
Township,  has  been  awarded  to  the  OTT  BROS.  CO..  414  Wash- 
ington Ave..  PlttsburKh.  I'enn..  at  $67,1  lil.  Bids  were  opened 
by  the  MeCuUy  EnRineerinK  Co.,  Township  Engrs,.  Apr.  17. 
Noted   Apr.   3. 

I'ottHtiMvn,  I»eiin.— Bids  will  be  received  by  the  Sewer  Com- 
mittoe  until  May  27,  for  constructing  Section  A  of  the  pro- 
posed new  sanitary  sewer  system.  The  contract  will  com- 
prise about  1314  miles  of  6-  to  30-ln.  sewers.  Charles  R 
Collins.  Drexel  Bldg.,  Philadelphia,  Penn.,  Is  Consult.  Engr. 
Noted  Apr.  10. 

+RrndlnK.  Penn. — The  contract  to  construct  sewers  In 
various  streets  has  been  awarded  to  FEHR  &  O'ROURKB, 
Reading,  at  $67.63S.     Bids  were  opened  Apr.  22.     Noted  Apr.  3. 

will    be    received    by    the 


-A^Baltli 


Md.- 


-(OfflciaD  — Hids  w 
Board  of  Awards  until  11  a.m..  Ma.v  21.  for  constructing 
lateral  servers  and  house  connections  in  District  22B.  San- 
itary Contract  No.  116:  and  for  bulding  Section  S  of  the  High 
level  intercepter.  Sanitary  Contract  No.  114.  For  particulars, 
see  advertisement  in  this  issue.  Calvin  W.  Hendrick  is  Ch. 
Engr.,   Sewerage   Comr. 

WnHhinKton.  D.  C— Asa  E.  Phillips.  Supt.  of  the  Sewer 
Dept.  has  prepared  plans  for  a  sewer  system  to  serve  the 
northeastern   portion    of   the   city.      Estimated   cost.    $40,000. 

Huntington,  W.  Va. — An  election  will  probably  soon  be 
called  to  vote  on  a  bond  issue  of  $200,000  for  municipal  im- 
provements. The  proceeds  of  the  issue  will  be  used  as  fol- 
lows: Trunk  sewer  in  24th  St.,  $117,000:  miscellaneous  sewers, 
$25,000:  recinerator,  $1S.000:  paving,  $40,000.  A.  B.  Maupln 
is  City   Engr. 

Kavensnood,  W.  Va. — The  city  has  granted  a  franchise  to 
J.  Mentor  Caldwell.  Union  Trust  Bldg.,  Parkersburg.  W.  Va., 
to  install  a  sewer  system  here.     Plans  are  now  being  prepared. 


Conj 


Ga,— Se 


item   under  Water   Supply — Irrigation. 


Baton  Rouee.  Ln. — At  a  recent  election,  it  was  voted  to 
expend  $39,000  for  improving  the  sewer  system.  B.  Swarty  is 
City    Engr. 

+BRrberton.  Ohio — The  contract  to  construct  storm  sew- 
ers in  West  Barberton  has  been  awarded  to  J.  P.  O'NEILL, 
Akron,    Ohio,   at    $41,000.      Noted   Apr.    17. 

CInrlnnatl.  Ohio — Bids  will  be  received  by  V.  T.  Price.  Dir. 
Pub.  Ser..  until  noon.  May  16,  for  laying  main  and  lateral 
sewers  and  drains,  with  appurtenances,  in  various  streets. 
Plans,  specifications  and  blanks  may  be  obtained  at  the  office 
of   the    Chief   Engineer    of    the    Department. 

t^Columbiana.  Ohio — (Official) — Bids  will  be  received  by  the 
Village  Council  until  noon.  May  15,  for  constructing  a  com- 
plete sewer  system  and  sewage  disposal  plant,  according  to 
plans  and  specifications  on  file  at  the  office  of  Harry  A.  In- 
man.  Village  Clk. 

East  Palextlne,  Ohio — C.  E.  Vaughn,  Village  Engr..  and  L. 
E.  Chapin.  Consult.  Engr.,  have  been  commissioned  to  pre- 
pare plans  and  specifications  for  a  sewer  system  and  sewage 
disposal    plant   for    the    village. 

LaneaHtrr,  Ohio — Bids  will  be  received  by  R.  F.  Brown. 
Dir.  Pub.  Ser..  until  noon.  May  16.  for  constructing  eleven 
sewers  or  laterals  in  Storm  Water  Districts  1  and  4.  Profiles 
and    specifications   are    on   file    at    the    office    of    the    director. 

Mount  A'ernon.  Ohio — An  ordinance  has  been  introduced  in 
the  Citv  Council  providing  for  the  construction  of  a  sewage 
disposal  plant  for  the  city,  estimated  to  cost  $40,000.  The 
City   Engineer   h:is    been    authorized   to   prepare    plans. 

Sfew  Philadelphia,  Ohio — The  Director  of  Public  Service 
has  been  directed  to  advertise  for  bids  for  the  construction 
of  a  system  of  sanitarv  sewers.  O.  C.  Powleson  is  Mayor. 
Noted  Apr.    10. 

SandUHky.  Ohio — R.  1.  .1.  Wager.  City  Engr..  has  submitted 
to  the  City  Council,  plans,  profiles  and  estimates  for  im- 
proving the  sewer  system.  The  plans  provide  for  a  sewer 
in  the  South  End.  an  intercepting  sewer  from  Meigs  to  Mills 
St..  and  a  sewage  disposal  plant  near  Mills  St.  Estimated 
cost.    $200,000. 

*Shelby.  Ohio — (Official) — Bids  will  be  received  by  Bert 
Fix,  Village  Clk..  until  noon.  May  29,  for  extending  and  alter- 
ing the  municipal  sewage  treatment  plant  in  accordance 
with  plans  and  specifications  on  file  at  the  office  of  the 
Village  Clerk,  and  at  the  office  of  A.  Elliott  Kimberly,  Consult. 
Engr..   S   East  Long  St.,   Columbus.    Ohio. 

Craivfordsvllle.  Ind. — According  to  press  reports,  bids  will 
be  received  by  the  Board  of  Public  Improvements  until  May 
19,  for  constructing  a  36-in.  sewer  in  Lafayette  Ave.,  and  a 
24-in.  sewer  in  Mill  St.      P.  G.  Mclntyre  is  Chn. 

LoganHport,  lud, — H.  H.  Thompson.  City  Engr..  has  pre- 
pared preliminary  plans  and  estimates  for  the  construction 
of  a  Sewer  in  the  West  Side,  to  be  built  along  Front  St..  from 
the  Wabash   River  to  Sycamore  St.      Estimated  cost.   $18,500. 

IroniToofl.  Mich. — Bids  will  be  received  by  the  City  Council 
until  May  13.  for  the  construction  of  a  sewer  in  Pine  St. 
Oscar   E.   Olson   is   City   Engr. 

*fFulton«  III. — The  contract  to  construct  a  se^wer  system 
here  has  been  awarded  to  JAMES  KELLY.  Morrison.  111.,  at 
$28,298.  Bids  were  opened  bv  the  Board  of  Local  Improve- 
ments,   Apr.    19.      Noted    Apr.    17. 

+Mlnooka.  III. —  (Official) — The  contract  to  construct  a 
sewer  system  here  has  been  awarded  to  the  EMBARKMENT 
CO..  Joliet,  111.  Plans  for  the  system  were  prepared  by  C. 
O'Callahan.  Consult.   Engr.     Noted  Apr.  17  and  Oct.  24. 

Rockford,  111. — Edwin  Main.  City  Engr..  has  prepared  ten- 
tative plans  for  the  construction  of  a  sewer  in  the  West  End. 
Estimated    cost.    $33,600. 


•f.strrlInK,  III — -A  contract  to  lay  about  2r,.000  Un.ft.  of 
pipe  Hewir  In  Fulton  SI.  hnH  been  awardi-d  to  JAMKH 
KELLY,    Sterling,    at    $2S,000. 

llauKor,  WIk. —  Press  reports  state  that  bids  will  be  re- 
ceived by  S.  H.  W.'ldon,  Vllla»fe  ("Ik.,  until  May  12.  for  fur- 
nishing and  laying  about  10.000  lln.ft.  of  10-  to  24-ln.  pipe 
sewers,   26   manholes  and   20  catchbaslns. 

Hrrlln,  Win. —  Plans  have  been  prepared  for  the  conBtruc- 
tlon  of  trunk  sewers  In  Spring  St..  Huulh  to  Union  St..  thence 
east  to  State  St.:  also  In  State  St.,  from  Huron  St..  to  the 
Fox  River:  and  In  Washington  St..  from  l^afayi-tte  St.:  to  the 
outlet  for  sewers,  south  from  Elm  St.  Henry  Merman  IH 
City   Clk. 

Milwaukee.  WIh. — The  Committee  on  Sewers  of  the  Com- 
mon Council  has  recommendi-d  the  construction  of  sewers  In 
various  streets  at  an  estimated  coat  of  $165,000.  P.  G.  Sim- 
mons  Is   Comr.    Pub.    Wks. 

Racine,  Win. — The  County  Board  Committee  on  Sewers 
will  soon  advertise  for  bids  for  constructing  a  septic  tank  at 
the  County  Insane  Asylum  and  the  Sunny  Rest  .S.inltorium. 
the  outlets  to  be  connected  and  run  logether  Into  a  natural 
waterway.  Cost,  $15,000.  W.  S.  Schield.  Chicago,  la  Consult. 
Engr. 

ChlHholm.  Minn.— The  City  Council  is  considering  the 
plans    prepared    for    the    proposed   sewage    disposal    plant. 

learned,  Kan. — Bids  will  probablv  soon  be  asked  for  the 
installation  of  sewer  system  here,  estimated  to  coat  $15,000. 
Plans  for  the  system  have  been  approved  bv  the  State  Board 
of    Health. 

Howard.  S.  D. — Bruce  &  Standevln.  Consult.  Engra., 
Omaha,  Neb.,  are  preparing  plans  for  a  aewer  system  and 
sewage  disposal  plant  here,  estimated  to  cost  $23,000.  Jesse 
Gass    is    Mayoi-. 

+  ilernian.  Mo.— rOfflcial) — The  contract  to  construct 
about  4'.,  miles  of  sewer  laterals  hire  has  been  awarded  to 
the  TONKAWA  CONSTRUCTION  CO..  Tonkawa,  Okla..  at 
$11,400.  Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas  City.  Mo., 
are  Consult.  Engrs.  Bids  were  opened  .\pr.  28.  Noted 
.\pr.    24. 

•  PeeoM,  Tex. —  (Official) — Bids  will  be  received  by  the  City 
Council  until  11  a.m..  May  26.  for  constructing  approximately 
10  miles  of  sanitary  sewers  and  sewer  laterals,  according  to 
plans  and  specifications  on  file  at  the  office  of  C.  L.  Heath, 
City  Clk..  and  at  the  office  of  Jennings  &  W^oods,  Consult. 
Engrs..    Roberts-Banner    Bldg.,    El    Paso,    Tex.      Noted    Feb.    20. 

Temple,  Tex. —  (Official) — Bids  will  probably  soon  be  asked 
for  the  construction  of  about  10  miles  of  sewers  and  a  sew- 
age disposal  plant.  Estimated  cost.  $35,000.  Plans  for  the 
improvement  are  being  prepared  bv  Burns  &  McDonnell.  Con- 
sult.  Engrs..   Scarritt    Bldg..   Kansas    City   Mo.      Noted   Apr.    10. 

Caddo,  Okla. — Bids  will  be  received  by  the  Bard  ofT  rus- 
tees  until  S  p.m..  May  15.  for  the  construction  of  a  sewer 
system.  The  system  will  comprise  25  500  ft.  of  6-in..  3600  ft. 
of  S-in..  3500  ft.  of  10-in.,  1200  ft.  of  12-in.  and  2100  ft.  of  15- 
in.  vitrified  sewer  pipe:  58  manholes.  27  lampholes  and  six 
automatic  flush  tanks;  one  septic  tank.  Plans  and  specifica- 
tions and  on  file  at  the  office  of  the  Citv  Engineer.  W.  ^V. 
Boone  is  Chn.   of  Bd.     Noted  Mar.   27. 

AVatonjcra.  Okla. —  (Official) — The  Benham  Engineering  Co., 
American  National  Bank  Bldg.,  Oklahoma  (jity,  Okla.,  has 
been  retained  by  the  city  to  prepare  plans  and  specifications 
for  the  installation  of  a  sanitai-y  sewer  system  here  esti- 
mated to  cost  $35,000.  An  election  has  been  called  for  May  16 
to   vote   on   a    bond   issue. 

Garfield,  WnHh. — It  is  proposed  to  make  an  appropriation 
of  $15,000  for  the  construction  of  a  trunk  sewer  in  the  cen- 
tral  part   of  the  city. 

♦  Seattle,  ^Vaxh. — .A.  contract  to  construct  sewers  in  44th 
St..  has  been  awarded  to  V.  RAJIAGLIA.  6505  Third  Ave.,  at 
$10,102.  The  other  bids  were:  N.  Fiorito  Bros.  &  Sauro. 
$12,563:  Erickson  Bros..  $12,575:  James  Marina,  $13,342; 
Frasco  &  Coluccio.  $12,926:  Ferguson.  Coit  Co..  $12,918; 
George   W.   Walker.   $13,574;  Meismer  &   Nordstrom.   $13,213. 

ToppenlNh,  WaHh. — The  City  Council  has  authorized  the 
City  Engineer  to  prepare  plans  for  the  construction  of  a 
septic  tank  at  the  outlet  of  the  sewer  svetem.  Estimated 
cost.    $5000. 

+Carlton.  Oro, — The  contract  to  construct  a  sewer  svstem 
here  has  been  awarded  to  DENNIS  &  CHRISTENSON.  Port- 
land. Ore.,  at  $14,879.  The  other  bids  received  were:  Jacob- 
son-Bates  Co..  Portland,  $15,258:  George  Gordon.  Portland. 
$14,940:  Consolidated  Contract  Co.,  $15,943;  James  Kennedy 
Construction   Co..    Portland.    $15,471. 

+Dinuha,  Calif. — The  contract  to  construct  a  sewer  svs- 
tem here  has  been  awarded  to  HALL  &  HUNT.  San  Fran- 
cisco, at  $32,470.  The  other  bids  were:  Coalinga  Tank  & 
Pump  Co..  $39,000:  Redman  &  Bier.  $33,434;  Cowden  & 
Glacklin.    $36,614:   Chambers   &   Heafy   $33,818.      Noted   Mar.    13. 

Lone  Beach,  Calif.- Olmsted  &  Gillelen,  Wright  &  Cal- 
lender  BUlg..  Los  Angeles,  are  preparing  plans  for  an  outfall 
sewer    and    a    sewage    disposal    plant    here. 

+  PaNadena,  Calif. — A  contract  to  construct  about  four 
miles  of  7-  to  14-ft.  storm  sewer  on  the  East  Side  has  been 
awarded  to  the  J.  M.  MONTGOMERY'  CONSTRUCTION  CO., 
Alhambra.    Calif.,    at    $88,500. 

Richmond.  Calif. — The  City  Engineer  has  completed  plans 
and  specifications  for  the  construction  of  a  main  and  outfall 
sewer.      Bids  for  construction  will  probably  soon  be  asked. 

San  DIeeo,  Calif. — The  lowest  bid  received  for  the  con- 
struction of  sewers  here  was  submitted.  Apr.  22.  bv  the  Engi- 
neering &  Contracting  Corp..  San  Diego,  at  $37,933.  Noted 
Apr.    17. 

STREETS    .VXD    RO.VDS 

+  Bo!<ton,  Ma.s!i. — The  Commissioner  of  Public  Works  has 
received  bids  for  street  improvements  as  follows:  Bitu- 
minous macadam  roadway  in  Bvnner  St..  from  South  Hunt- 
ington Ave.  to  Day  St.  Roxbury,  J.  C.  COLEMAN  &  SONS  CO.. 
$4268  (awarded  contract);  James  Doherty.  $4280:  William  J. 
Rafferty  Co.,  $4407;  John  McCourt  &  Co..  $4488.  L.  K.  Rourke 
is   Comr. 
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BoHton,  .MnHH. — Bids  will  be  received  until  Jlay  12.  by  the 
Department  of  Public  Works  for  the  construction  of  as- 
phaltic  macadam  pavement  in  Mountfort  St..  City.  Green- 
ock and  Hansborough  Sts..  and  West  Station  Road.  Dor- 
chester:   Washington   St..   Brighton.      L.   K.   Rourke   is  Comr. 

Bids  will  be  received  until  Mav  13,  by  the  Stale  High- 
way Commission.  15  Ashburton  Place.  Boston,  for  about  SlOO 
iin.ft.  of  surfacing  on  Main  and  School  Sts..  Athol.  and  for 
the  construction  of  10.000  Iin.ft.  highwav  in  North  Andover. 
W.  W.  Woodward  is  Chn.  Rd.  Conirs.  Arthur  W.  Dean  is 
Ch.    Engr. 

+The  following  contracts  ha"e  been  awarded  by  the  State 
Highway  Commission:  For  building  4200  Iin.ft.  of  macadam 
road  in  Amherst,  awarded  to  LANE  CO.N'STRI'CTIOX  CO..  at 
J7935;  for  building  4000  Iin.ft.  of  oil  macadam  road  at  See- 
konk;  awarded   to  THOS.   J.   yUlNX.  Ashton.   R.    I.,  at   $8275. 

+The  contract  for  the  construction  of  a  bituminous  mac- 
adam roadwav  in  Bvnner  St..  Roxbury  District,  was  awarded 
to  J.  C.  COLEMAN  &  SONS  CO..  at  $426S.  Other  bids  were; 
James  Dohertv.  $4280;  William  J.  Raffertv  Co..  J4407:  John 
McCourt    &    Co..    J44SS.      L.    K.    Rourke    is   Comr.   of    Pub.    Wks. 

Danverx,  3laMii. — Bids  will  be  received  until  May  12.  by 
the  Engineer-in-Charge  for  the  construction  of  bituminous 
macadam  pavement  on  Water  and  Liberty  Sts.  Thos.  H. 
Appleton.    237    Essex   St..   Salem.    Mass..    is   Engr.-in-Charge. 

>orthainptoii,  ManN. — The  committee  on  improving  Main 
St.  has  decided  to  resurface  the  macadam  roadway  with 
asphaltic  concrete.  Estimated  cost,  about  $17,000.  W.  H. 
Teiker  is  Mayor. 

Sprlneflrld.  MaiM. — The  Road  Commissioners  have  recom- 
mended the  paving  of  State  St..  from  the  end  of  the  present 
wood-block  paving,  for  a  distance  of  about  i'/i  miles  at  an 
estimated  cost  of  $200,000  to  $225,000.  The  material  to  be 
used  is  not  yet  selected.      F.  H.  Clark   is  Comr. 

Hartford.  Conn. — Contracts  for  state  road  work  have  been 
awarded    as   follows: 

Town  of  Sharon.  1S40  Iin.ft.  gravel  construction  on  the 
Amenia  Road,  to  the  TORRINGTON"  CONSTRUCTION  CO.. 
Torrington,  Conn.,  at  $1.6»  per  Iin.ft.  for  gravel.  $2.6:'  for 
telford,  $1.25  per  Iin.ft.  for  rubble  drain,  $6  per  cu.vd.  for  con- 
crete walls,  $5.50  for  masonry  walls.  $4.50  for  drv  rubble 
walls:  town  of  West  Hartford,  7567  Iin.ft.  special  construction 
on  Park  St.,  to  the  PIERSON  ENOINEERING  &  CONSTRUC- 
TION CO..  Hartford,  Conn.,  at  $1.55  per  sq.yd.  for  Bicomac 
surfacing  over  a  5-in.  concrete  base,  $1.25  per  Iin.ft.  for 
rubble  drain,  75c.  per  aq.yd.  for  cobble  gutters,  $S  per  cu.yd. 
for  concrete  walls,  $6  for  masonry  walls,  $4  for  dry  rubble 
walls:  town  of  Kensington,  3»63  Iin.ft.  macadam  construc- 
tion on  the  Kensington  Road,  to  LEONARDO  SUZIO,  Meriden, 
Conn.,  at  $1.!(0  per  Iin.ft.  for  macadam-asphalt.  $2.90  for  tel- 
ford. 75c.  per  sq.yd.  for  cobble  gutters.  $1.10  per  Iin.ft.  for 
cobble  gutters,  ts  per  cu.yd.  for  concrete  walls.  $6  for  masonrv 
walls.  $4.50  for  dry  rubble  walls:  town  of  North  Branford. 
4290  Iin.ft.  macadam  construction  on  the  Pair  Haven  Turn- 
pike, to  LAWRENCE  HRUCE,  North  Haven,  Conn.,  at  $1.69 
per  lin.  ft.  for  macadam.  $2.06  for  telford,  $1  per  Iin.ft.  for 
rubble  drain,  $10  per  cu.yd.  for  concrete  walls.  $7  for  masonrv 
walls,  $6  for  dry  rubble  walls:  town  of  Trumbull.  5400  Iin.ft. 
macadam  construction  on  the  Wells  Hollow  Road,  to  H.  D. 
PIERCE.  JR.  CO..  Bridgeport.  Conn.,  at  $2.47  per  Iin.ft.  for 
macadam.  $2.97  for  telford.  $1  per  Iin.ft.  for  rubble  drain. 
80c.  per  sq.yd.  for  cobble  gutters,  $10  per  cu.yd.  for  masonry 
walls,  ti  for  masonry  walls.  $«  for  drv  rubble  walls.  Chas, 
J.  Bennett  is  Highway  Comr.     Noted   May   1. 

Nrw  Haven.  Conn. — The  Paving  Commission  has  decided  to 
repave  Congress  Ave.  from  Howard  to  Columbus  Aves..  with 
wood  block,  and  has  instructed  the  Cltv  Engineer  to  adver- 
tise for  bids.     Casslus   W.    Kelly   is  City   Engr. 

Rrooklvn,  .\.  Y — We  are  orTiclally  advised  that  the  fol- 
lowing bids  were  received  on  Apr.  30.  by  the  President  of  the 
P.orough  of  Brooklyn.  Borough  Hall,  for  paving  in  various 
streets:  Lafayette  St..  from  Flatbush  Ave.  to  iTuilson  Ave.; 
Debevolse  Place,  from  I^fayette  St.  to  Flatbush  .\ve. ;  Prince 
St.,  from  Myrtle  Ave.  to  Fleet  St.;  DuHield  St.,  from  Johnson 
St.  to  .Myrtle  Ave.,  with  asphalt:  Brooklvn  AUatraz  .\sphalt 
Co.,  407  Hamilton  Ave.,  $17,279:  Barber  Asphalt  Paving  Co., 
$17,609:  Cranford  Co.,  $17,411:  Uvalde  Contracting  Co  $17  792- 
for  paving  Norman  Ave.,  from  Lorlmir  St.  to  .Moultrie  St 
Central  Ave.,  from  Suydam  St.  to  Harl  St..  Division  .\ve  from 
Berry  St.  lo  Hi-dford  Ave..  Havemeynr  St..  from  St>uth  Fourth 
St.  to  Broadway.  Albany  Ave.,  from  Dean  St.  to  SI.  John  Place 
and  from  Easli-rn  Parkwav  to  Montgomery  .St..  Gates  Ave 
from  Fulton  St  ;r,  VandHrbllt  Ave.,  and  from  Waverly  Ave! 
lo  Classon  Ave.,  Halsey  St.,  from  Bedford  Ave.  to  Nostrand 
Ave.,  Dean  St.,  from  Bedferd  .\v.'.  to  Nostrand  Av.'  with 
asphalt:  (Tranford  Co..  52  Ninth  St.,  $43,27)i:  liarber  .\sphalt 
'•avlng  Co..  $43,714:  Uvalde  Contracting  Co..  $43.0I!0;  for  re- 
j.'vlng  with  permanent  granite  the  roadwav  of  Fifth  Ave 
Tom  39th  to  60th  Sts.:  Freeman-Hess  Co..  Inc.,  $52,536:  Sea- 
t'lard  Construction  Co.,  $79.67:  liarlholdl  Turecamo,  $77,022. 
Alfred    E.    Steers   is    Pres. 

Bids  will  he  rei-elved  until  11  a.m.,  Mav  14.  bv  the  Pri-sl- 
denl  of  the  Borough  of  Urooklyn,  Miirough  Hall,  for  legulat- 
Ing  and  repavlng  with  asphalt  pavement  Ihi'  roadwavs  of 
H.-rry  St..  from  North  14th  St.  t<j  North  Fourth  St.  and  from 
Grand  St.  lo  Division  Ave.,  and  Lorlmi-r  St.  from  Nol.le  SI. 
to  Nassau  Ave.:  for  regulating,  grading.  I'urbing  and  laving 
Hldewalks  on  Douglass  St..  from  DumonI  Avr.  to  Riverdali- 
Av.-.:  for  regulating,  paving  ami  repaving  the  roadwav  of 
Flat  bush  Ave.  extension,  from  Fulton  St.  to  Concord  St..  and 
repaying  the  roadway  of  Johnson  St..  from  FlatliiiHh  Ave. 
extension  to  Gold  St.,  with  permanent  granite  block  piiveini-nt 
on  a  6-ln.  concreii.  foundation:  for  grading  a  portion  i,(  Lot 
2N.  Block  4650.  and  ereriing  a  fence  along  '.b'-  front  of  lot 
No.  2(1.  block  4850.  and  lot  No.  B«.  Block  4*51.  on  th.-  westerlv 
aide  of  KlngR  Highway,  between  Ens 
Parkway.      Alfred    E.    Steers    Is    Pres. 

nniraln.  S.  V.— Bids  will  he  received  until  11  a.m.  Mav  9. 
by  the  DepHrtmenl  of  Public  Works  for  reiiavlng  porlfons 
of  Hickory.  Chippewa  and  Fi-rry  Hts  and  Bailey  Ave.  for 
paving  GrllHn  and  Congress  .Sts.  and  laying  eoncn-le  Iihhi> 
on    Seneca    SI        Fninels    O     Ward    Is    Comr. 

+  H«iinnKii-on-lliitl«on.  V.  V. —  We  nn-  nniclallv  ailvlsid 
Ihnt  th>'  Board  iit  Contract  and  Supplv  has  awarded  a  con- 
tract to  the  HASTINGS  PAVING  CO.  for  Improving  Warbur- 
ton    Ht. 


+  Herkliner.  >".  Y. — The  Board  of  Village  Trustees  has 
awarded  a  contract  to  the  WARREN  BROS.  PAVING  CO..  at 
about  $25,000  for  paving  Bellinger  St.  and  Bellinger  Ave.  with 
bitulithic  on   a   crushed   stone   base. 

Hurnell.   X.   Y, 

voted  to  pave  Ea 

-A-Hudson,  Si.  Y — Bids  will  be  received  until  10:  30  a.m.. 
May  20,  by  the  Public  Works  Commission  for  resetting  about 
4975  Iin.ft.  old  curb,  and  paving  approximatelv  13.600  sq.vd. 
of  street  with  vitrified  brick.  Henry  M.  James  is  Secv.  "of 
Com.   M.    J.    OHara   is   City  Engr. 

»«•  York.  X.  Y. — We  are  officially  advised  that  the  fol- 
lowing bids  were  received  by  the  Department  of  Parks.  Fifth 
Ave.  and  64th  St..  on  May  1;  For  the  repair  of  the  m;;cadaiu 
pavement  on  Crotona  Ave.,  from  Crotona  Park  south  to  Cro- 
tona  Park  North.  Boro.  The  Bronx:  M.  F.  Odell.  19(ith  St  and 
Jerome  Ave..  The  Bronx.  $S36}i:  Dunbar  Contracting  Co  444 
East  68th  St..  $9985:  Asphalt  Construction  Co..  2(lb  Broadway, 
$10,100;  Watson  Contracting  Co.,  Acqueduct  Ave.,  near  Kings- 
bridge  Road.  The  Bronx.  $7885:  for  constructing  asphalt  tile 
walks  in  Linden  Park,  Borough  of  Queens.  Hastings  Pave- 
ment Co..  25  Broadway.  $5454:  Barber  Asphalt  Co..  233  Broad- 
way,   $5940.      Charles   B.    Stover   is   Comr. 

Bids  will  be  received  until  3  p.m..  Mav  15.  by  the  Depart- 
ment of  Parks.  Fifth  Ave.  and  64th  St..  for  paving  where  re- 
quired, with  bituminous  pavement,  the  west  drive  of  Central 
Park,  from  110th  St.  and  Eighth  Ave.,  southerly  to  102d  St., 
and  from  the  Webster  Monument  southerlv  to"  59th  St  and 
Fifth    Ave.      Charles    B.    Stover   is   Comr. 

-Vew  York,  >.  Y. —  (Borough  The  Bronx) — Bids  will  be  re- 
ceived until  10:30  a.m..  May  14,  by  the  President  of  the 
Borough  of  the  Bronx,  Municipal  Bldg.,  177th  St.  and  Third 
Ave.,  for  regulating  and  paving  portions  of  Walton  Ave.. 
Bathgate  Ave..  East  222d  St..  West  172d  St..  Van  Nest  Ave 
Randolph  Ave..  Westchester  Ave.  and  Webster  .\ve.  Granite 
or  asphalt  will   be   used   as   required.      Cyrus   C.   Miller  is  Pres. 

.Vew  York.  X.  Y. —  (Boro.  of  Richmond) — Bids  will  be  re- 
ceived until  noon.  May  13,  by  the  President  of  the  Borough  of 
Richmond,  Borough  Hall.  St.  George.  S.  1..  for  paving  or  re- 
pairing the  sidewalks  with  either  natural  or  artificial  stone 
wherever  the  same  are  not  now  paved  or  are  out  of  repair  on 
Third  St.,  between  New  Dorp  Lane  and  Locust  Ave.,  and 
other   streets.      George   Cromwell    is   I'res. 

+Oiean,  N.  Y. — We  are  officially  advised  that  the  Com- 
missioners of  Public  Works  have  awarded  a  contract  to  D  D 
DUG.\N,  Olean,  at  approximately  $8000  for  the  improvement 
of  Irving  St.  from  Union  to  South  Fourth  St.  H.  E.  Buntz  is 
City  Engr.   George   H.   Luther   is  Comr.      Noted   Apr.   24. 

+Oxtord.  N.  Y — Bids  as  follows  were  received  Apr  22 
for  resurfacing  about  6800  sq.yd.  of  waterbound  macadam 
with  bituminous  bound  limestone  surface.  (.\)  Nash  Robin- 
son &  Griffin,  Norwich.  N.  Y.,  (B)  John  H.  Gordon.  Albanv 
N.  Y..  (C)  WINSOH  BROS,  (contract  awarded).  Guilford.  N 
y.,    (D)    Paddleford   &   King,   Sherburne,   N.    Y. 


A 


B 


Limestone,    per    ton 

Bituminous   material,   per  gal.. 

Cleaning  old  surface,  per  sq.yd. 

Building   up  shoulders,  per  Iin.ft. 

C.    E.    Harris,    Norwich,   N.    Y., 

-Bids 


$2.45        $3.50 


0.225 

0.02 

0.06 


0.17 


C 

$2.83 
0.14 
U.Ol 
O.OI 


D 


0.02 

0.05 

is   Engr.-in-Charge. 

received    until 


^l*oug:hkeepNle«  7 
p.m..  May  12,  by  the  Board  of  Public  Works  for  "approxi- 
mately 20,000  sq.yd.  of  vitrified  brick  pavement,  25,000  sq.vd. 
sheet  asphalt  pavement.  25,000  lip. ft.  new  bluestone  curb,  a"nd 
3000    Iin.ft.    curb    reset.      R.  J.   Shields   is   ClU.    of   the    Bd. 

4'ninden.  X.  J. — The  City  Council  has  approved  of  ordi- 
nances providing  Jor  the  paving  of  the  following  !,treets- 
Lawrence  St.  (concrete);  Vine,  Pear,  Clover  and  Locust  Sts; 
(asphalt),  Haines  St.  and  Coates  Alley  (Belgian  blocks).  W.  D. 
Brown    Is   Clk.    of   Council, 

I'lllzabrth,     X.    J (Official) — I'atrick     Panghman     was    low 

bidder  at  $i284,  for  paving  Vine  St.  The  lild  was  ri-ferred  lo 
the  Committee  on  Paving.  \V.  P.  Neafsey  Is  Street  Comr. 
Noted  Apr.  24. 

+Jrr>>ey  CUy.  X.  J.— We  are  officially  advised  that  the 
Board  of  Street  and  %\  ater  Commissioners  has  awarded  a  con- 
tract to  WM.  V.\N  KEUREN,  for  repaving  Warren  St..  from 
Montgomery  to  First  Sts.      E.  B.  See  is  Clk. 

Merehautvllle,  X.  J. — At  a  special  election,  the  citizens 
approved    a    bond    Issue    of    $100,000    for    street    Improvements. 

Xe.v  Brunstvlek.  X.  J.— Mlds  will  be  received  unlll  8  p.m.. 
May  19,  by  the  Common  Council  for  regulating,  grading 
curbing  and  paving  portions  of  Nillson,  John,  Morris  Wel- 
ton,    Redmond   and    Harvi-y  Sts.   .loliri   J.    Currun   is  St.   Comr. 

Xewlou.  >-.  J — The  Board  of  Freeh. dders  has  approved  of 
ri-solutlons  authorizing  the  Improvemeiii  of  the  road  between 
.Newton  and  Sussex,  about  14  miles,  wltli  branches  to  Branch- 
vllle.  about  three  miles,  and  Lafavetti-.  about  one  mile  A 
second  resolution  adopted  calls  for  Ihi-  Improvement  of'  the 
road  from  Newton  to  Odg.-nsburg.  via  Sparta,  about  13  miles. 
Surveys  of  the  roads  will  be  ordered  and  bids  fur  the  work 
aski'd. 

I'atrrHon.  X.  J. — The  Board  of  Works  will  recurb  and  lay 
Improved  paving  on  sections  on  Main  St..  Market  St.  Spruce 
St..  Tempi.-  St..  Arch  St.  ami  Broadway.  A  new  s.-w.-r  svB- 
ti-m  will  bi-  Installed  in  Burlington  Ave.,  betwei-n  Crosbv  lind 
Totowa    Av'-s. 


KidKellrld    I'ark,   X.  J — Bids   will    b. 


May  n.  by  the  Board  of  Village  Commissioners,  for  Improv- 
ing a  portion  of  Christie  St.  The  approximat.-  quantities  are: 
147S  cu  yd.  of  excavation.  3775  lln.fl.  curbing.  6165  sq.vd 
bituminous  concreto  paving  and  four  catch  liaslnB.  Mlller'D. 
Stark. -r  Is  Clk. 

Trenton.  X.  J — Th.-  Board  of  city  Commissioners  him 
pass.d  ordinances  providing  for  lb.-  paving  of  th.-  following 
sli-.-ets:  Peace  St.  f  vitrified  brick  I.  ftvnns  Ave.  rbltiimlnnus 
concr.-te).  Asbiirv  St.  (vltrllb-d  brick  or  bituminous  con- 
crete), Ashinure  Ave.   (bItiimlnoiiH  coinr.t.).  Quarry  St.  (bitu- 
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iiuiiuiis  coML'ifti).  IlermltaKi'  Ave.  (bltumlnouH  tiiiuitli). 
Shi'iman  Ave.  (vltrlHed  brick).  HlversUI.'  Ave.  (blliimliious 
eoruiete),  Atteibury  Ave.  (blliimliious  cuiurete).  and  llmvell 
.\Ue.v  (bituminous  tonerete).  The  Uepuitmeiit  of  Streets  will 
prepare    schedules    of    the    work. 

ATrenton,  N.  J — HIds  will  be  received  until  II  a.m..  May 
in.  by  the  Commissioner  of  I'ubllc  Roads  for  road  inaklnK 
machinery  and  materials,  and  for  car  load  lots  of  various 
standard   road  binders.      K.   H.   Stevens   Is  Comr. 

luKnim  (Pittsburgh  post  olllee).  I'enii.— Hld»  will  be  re- 
ceived until  S  p.m..  May  S.  by  the  Borough  Council  for  urad- 
iiiK  poi-tlons  of  Noil.  Samiison.  Wan-en.  Cobb  and  Maple  Aves. 
.lohn  S.  .Muirv  is  lioio.  Enfr.  I).  H.  Halner.  S4  McKee  St., 
Iiigiiiiii,    I'enii:.    l.s    Horo.    Clk. 

MeKeeN  liuekx.  I'eiiu — Bids  will  be  received  until  8  p.m.. 
May  12.  liy  the  Borough  Council,  for  KiadliiK.  curbing  and 
paviiij;  Cluirch.  Alice.  Kinnedy.  Dohrmati.  Locust.  Orant, 
Linden  McKee  and  Railroad  Sts..  Front.  Union  and  GUlen 
Alleys.  The  approximate  quantities  are  .SlOO  cu.yd.  of  ex- 
cavation 26,000  cu.yd.  of  fill,  14,000  lln.ft.  curbInK,  17,000  sq.yd. 
piiving  and  30  sewer  drops.  George  H.  lIcGlnness  is  Boro. 
Engr. 

+HI<lKn'ay,  Peun. — The  Borough  Council  has  awarded  a 
contract  to  MINNS  BROS.,  Du  Bols,  Penn..  at  $23,331.  for  brick 
paving  on  portions  of  Euclid.  Elk  and  East  Aves.,  and 
South  St. 

S(»uth  Br««-nHvllle,  Penn, — Bids  will  be  received  until 
4  p.m..  May  12.  by  the  Borough  Council,  for  grading,  curbing 
and  paving  Shady  Ave.,  from  Bank  to  Jackson  Sts.  L.  G. 
Moslener   is   Boro.    Engr. 

I'nlnntii^vn.  Pfnn. — Bids  will  be  received  until  noon.  May 
17.  by  the  Controller  of  Fayette  County  for  road  construc- 
tion as  follows:  .About  one  mile  of  bricl<  and  macadam  road 
in  Redstone  Township:  two  miles  of  bricl<  and  macadam  road 
in  Luzerne  Township,  and  about  I0,2U2  ft.  of  brick  and  mac- 
adam road  in  Jefferson  Township.  Thos.  H.  Hudson  is  County 
Solicitor. 

L^nlonto^vn,  Penn. — Bids  will  be  received  until  noon.  May 
14.  by  the  County  Engineer  of  Fayette  County  for  the  con- 
struction of  about  .■^500  lln.ft.  of  road  in  German  Township, 
either  brick  or  asphaltic  concrete  pavement  to  be  used.  \\"il- 
lard  O.  AVhite,  524  First  National  Bank  Bldg.,  Uniontown,  is 
Engr. 

WllkeH-Barre,  Penn. — Bids  will  be  received  until  6  p.m.. 
May  2S.  by  the  Board  of  Commissioners  of  Hanover  Town- 
ship, Luzerne  County,  for  improving  portions  of  Luzerne  and 
Wyoming  Sts.,  both  in  the  Lee  Park  District,  and  Shawnee 
St.,  Christopher  district.  Harrison  &  Butts,  Davldow  Bldg., 
are   Township    Engis.      Frank    C.    Rowe    is    Secy. 

Ualtlmore,  Sid. — We  are  officially  advised  that  the  follow- 
ing bids  were  received  by  the  City  Water  Department  for 
the  construction  of  Road  No.  1:  Thomas  Mullan,  Baltimore, 
Md.,  $49,14(1:  D.  V.  Ault  &  Co..  Baltimore.  Md..  $69,933:  the 
Piedmont  Construction  Co..  Baltimore,  $72,297;  Mason  Hilton 
&  Co.,  New  York,  N.  Y..  $74,490;  King-Ganev  Contracting  Co.. 
New  York.  N.  Y..  $76,704;  the  Whiting-Turner  Construction 
Co.,  Baltimore,  $S3,574;  the  Hassam  Paving  Co.,  Worcester, 
Mass..  $95,076.  Ezra  B.  Whitman  is  Water  Engr.  Noted 
Apr.    10 

Baltimore.    Mrt Bids    will    be    received    until    11    a.m..    May 

14,  by  the  Board  of  Awards  for  grading,  curbing  and  paving 
with  granite  block  various  streets  under  Contract  No.  53; 
also  for  improving  various  streets  under  Contract  No.  55, 
vitrified    block    paving.      R.    Keith    Compton    is    Chn. 

Bids  will  be  received  by  the  Board  of  Awards  until  May 
14,  for  paving  witli  bituminous  concrete  on  macadam  base, 
Edmondson  .\ve.,  from  the  west  end  of  the  bridge  over 
Gwynn's  Falls  to  the  western  city  line;  Charles  St..  from  north 
of  University  Parkway.  235{)  ft.  northward.  Plans  and  speci- 
flcations  are  obtainable  at  the  office  of  H.  K.  McCav,  City 
Engr..  City  Hall. 

Denton,    Md Bids    will    be    received    until    May    20.    by    the 

Commissioners  of  Caroline  County,  for  the  construction  of 
2.92  miles  of  state  highway  along  the  Preston-Grove  Road. 
Plans  and  specifications  are  on  file  with  the  State  Roads 
Commissioners.   534  North   Howard  St..    Baltimore,   Md. 

+  I<:ikton.  M<l The  contract  has  been  awarded  by  the  State 

Roads  Commissioners.  534  North  Howard  St.,  Baltimore,  for 
the  construction  of  4.6  miles  of  macadam  road  between  Elk- 
ton  and  Chesapeake  City,  to  the  ALLEN  ENGINEERING  CO.. 
Newark,  N.  J.,   at   $47,561. 

•fDanvllle.  Va. — The  contract  has  been  awarded  by  the 
State  Roads  Commissioners  to  J.  J.  B.ATTERSHELL.  at  $88,- 
700.  to  construct  37^4  miles  of  soil  road  and  614  miles  of 
macadam   road.     P.  St.  J.  Wilson.   Richmond,   Is  Comr. 

+PeterHl>ure,  Va. — The  City  Council  has  awarded  a  con- 
tract to  the  COLEMAN  CONSTRUCTION  CO..  at  approxi- 
mately $25,000  for  paving-  West  Washington  St.,  from  West 
St.    to    the   corpoiation    limits.      R.   D.    Budd    Is   City   Engr. 

Florenee.  .\la. — Lauderdale  County  has  been  awarded 
$100,000  Federal  aid  in  road  building,  and  will  add  $20,000 
to  that  sum  for  the  building-  of  50  miles  of  post  road.  Jas.  F. 
Koonce  is  Probate  Judge. 

+  De  Riililer.  I,a. —  (Ofliclan — .\  contract  has  been  awarded 
to  DELATTE  &  LAGRANGE.  Lake  Charles,  La.,  at  13c.  a 
sq.ft.  for  sidewalks  .and  2Sc.  per  lln.ft.  for  curb  for  Improving 
various  streets.  McCorkie  &  Bavlis  are  Engrs.-in-Charge. 
Noted    Apr.    10. 

\e»v  Orleans.  La. —  (Official) — Bids  will  be  received  until 
noon.  May  26,  by  the  Highway  Department  of  the  Board  of 
State  Engineers  for  the  Improvement  of  about  14  miles  of 
public  highway  extending  from  Baton  Rouge  to  Hope  Villa, 
East  Baton  Rouge  Parish.  Frank  M.  Kerr  is  Pres.  of  the 
Bd.      W.    E.   Atkinson   is  State    Engr. 

+  l'nlou  rity.  Tenn. — The  CItv  Council  has  awarded  a 
oontrai-t  to  KOEHLER  BROS.,  Memphis.  Tenn..  at  approxi- 
mately $3(1,011(1.  fill-  the  construction  of  sidewalks.  J.  A. 
Coble    is    Mayor.      Noted    May    1. 

Covlneton,  Ivy. — The  General  Council  has  authorized  the 
paving  of  Madison  Ave.,  from  24th  to  26th  St.  with  granite. 
H.    G.    Meiners    is    City    Engr 


+  .\<'n|M>rl,     K).--The    City    CommlMiilonerii     have    awarded 

the  following  i-ontractH,  for  street  ImproveinentH;  Robert 
St.,  from  Sixth  to  Eighth  Ht8.,  to  H.  J.  K.NEPLE.  $4455;  Tenth 
St.,  from  WaMhlngloii  to  York  .Sts..  »1B,1()2,  to  E.  J.  K.NEI'- 
FLK;  York  St..  from  Ninth  to  12th  SlB..  $S2BB.  to  l>ANIEL 
TRAPP. 

.AnhlulMila.  Ohio — Bids  will  be  received  until  noon.  May  20. 
by  the  Director  of  Public  Service,  for  Kradlng.  dralnlnB.  curb- 
ing and  paving  Lake  .St..  from  Aunger  Ave.  to  Erie  St..  with 
shale  block.  About  23,653  sq.yd.  of  pavement  and  15.4«0 
lln.ft.   curbing  will   lie  lequlred.     M.  H.  Turner  Ih  DIr. 

ronton,  Ohio— We  are  offlclally  advised  that  all  bids  for 
paving  5.6B  miles  of  the  Canton-Cairo  Road  with  vitrified 
brick  were  rejected  as   being  above   the  estlinute.   and    no   time 


work. 


L^n    set    for    the    re-anvertisei 
McConnell    Is   Audr.      Noted    Apr.    17. 

+The  Board  of  CommiHsioners  of  Stark  County  has 
awarded  a  contract  to  WM.  II.  V<JGT  &  .SON.  MasHllIon.  Ohio, 
at  $3f!.423.  for  paving  two  miles  of  the  Canton-Loulsville 
Highway  with   brick,  stone   curb. 

Clnelnnutl.  Ohio — Bids  will  be  received  until  noon.  May 
13,  by  the  Director  of  I'ubllc  Service  for  improving  High- 
point  .\ve.,  from  Its  northern  terminus  to  Wardell  Ave.  by 
grading,  curbing  and  paving  with  brick.  V.  T.  Price  Is  Dlr. 
M.    J.    Keefe    Is    Clk. 

♦  Contracts  have  been  awarded  by  the  Board  of  Com- 
missioners of  Hamilton  (?ountv.  as  follows:  Improvement  of 
the  Batavla  Pike.  R.  E.  CASH,  $41,352:  Improvement  of 
Shaker  Road.  NUGENT  &  MINES.  $15,940;  Improvement  of 
the  Rapid  Run  Pike.  JOHN  NICKESO.N.  $11,076:  Improvement 
of  the  Country  CMub  Road.  J.  L.  RADABAUfiH.  $12,439.  Stan- 
ley   Struble    Is    Pres.    of    Comrs.      Noted    Apr.    10. 

Cleveland.  Ohio — Bids  will  be  received  until  11  a.m..  June 
4.  by  the  Commissioners  of  Cuyahoga  County  for  the  Im- 
provement of  the  LInndale  Rd..  from  the  west  limits  of  the 
city  of  Cleveland  to  the  Ridge  Road,  Brooklyn  Township. 
John     F.    Goldenbogen     Is    Clk. 

Cleveland,  Ohio— We  are  offlclally  advised  that  the  follow- 
ing bids  were  received  by  the  Hoard  of  County  Commission- 
ers for  Improvement  of  the  Solon  Road  Extension:  .1.  W. 
DIdhuni.  Chagrin  Falls.  Ohio.  $18,314:  Enterprise  Paving  Co., 
Cleveland,  $18,739:  Geo.  B.  Herring  &  Son,  Cleveland,  $18,485. 
Frank   R.  Lander  is   County   Surv.     Noted   Apr.   10. 

+Columbu><,  Ohio — The  State  Highway  Commissioner  has 
awarded  a  contract  to  W.  H.  RINGWALI)  &  SON,  Chllll- 
cothe,  Ohio,  at  $9671.  for  paving  one  mile  of  the  Columbus 
Road.  Scioto  Township.  Ross  County,  with  bituminous  sur- 
face  treated    concrete.      James    R.    Mariner    is    Comr. 

+  Greeni-llle.  Ohio — (OHiciai) — A  contract  has  been  award- 
ed by  the  Commissioners  of  Jay  County.  Ind..  and  DarVce  (."oun- 
ty.  Ohio,  for  the  construction  of  a  road  on  the  line  between 
the  two  counties  to  LUTTMAN  &  FENNING,  Portland,  Ind., 
at  $18,296.  J.  E.  Kline  Is  Deputy  Audr.  of  Darke  County. 
Ohio.      Noted    Apr.    17. 

+  Mlddleton-n,  Ohio — We  are  officially  advised  that  the  Di- 
rector of  Public  Service  has  awarded  a  contract  for  side- 
walks, curb  and  gutter  on  various  streets  to  FRED  REST- 
ING and  the  JOHN  ARPP  CO.,  at  approximately  $9000.  other 
bidders  were:  Karl  Hanson,  Connersville,  hid.,  Yount  & 
Jackson,  Dayton,  Ohio,  and  Deckard  &  Son,  Columbus,  Ohio. 
H.    13uane   is   City    Engr.      J.    Lloyd    Is   Dlr.      Noted    Apr.    24. 

An  ordinance  has  been  passed  by  the  City  Council  author- 
izing the  Director  of  Public  Service  to  advertise  for  bids  f<  r 
paving  Curtis  Ave.,  from  Third  St.  to  Yankee  Road,  with  vitri- 
fied brick,  sheet  asphalt,  blocl^  asphalt,  concrete,  bitullthic. 
macadam,  broken  stone,  macadam  or  creosoted  wood  block. 
John   Lloyd  is  Dlr. 

+  Xorn-alk,  Ohio — The  Trustees  of  Fitchville  Township 
have  awarded  a  contract  for  the  construction  of  aliout  5  "2 
miles  of  concrete  road  to  F.  L.  RICE  &  SON.  Shelbv.  Ohio,  at 
approximately  $46,000.  Other  bidders  were:  Buckeye  Engi- 
neering Co..  Norwalk:  Shilling  Construction  Co..  Youngstown, 
Ohio;   Modern    Construction    Co..    Fremont.   Ohio. 

+Pauldln!;,  Ohio — We  are  officially  advised  that  the  Com- 
missioners of  Paulding  County  have  awarded  contracts  for- 
improvement  of  the  Hofacker  Pike  as  follows:  Section  I. 
W.XRREN  BROS.  $24,593:  Sections  3  and  4.  BIBENNING. 
SHKRRARD  &  RANDOLPH  at  $19,069  and  $26,932  respec- 
tively: Section  5,  GOETSCHIUS  STONE  CO.,  $14,146.  Chas. 
C.  Duckwall  is  County  Engr.  Howard  Mouser  is  Audr.  Noted 
Apr.   24. 

+  E:vanNville,  Ind. — We  are  officially  advised  that  bids  as 
follows  were  received  by  the  City  Council  for  paving  parts  of 
Grand  Ave..  Michigan  &  Chestnut  Sts.:  Weston  Construction 
Co..  $1.95  per  sq.yd.  for  asphalt:  Grace  Construction  Co.. 
$1.99  per  sq.yd.  for  asphalt:  Bedford  &  Migent.  $1.74  per 
sq.vd,  for  brick  pavement.  The  contract  was  awarded  to  the 
WESTERN  CONSTRUCTION  CO.,  at  $66,000.  August  Pfaffin 
is  City   Engr. 

Fi>«ler.  Ind. — Bids  will  be  received  until  1  p.m..  May  13. 
by  the  Commissioners  of  Benton  County,  for  the  construction 
of  a  limestone  road  on  the  line  betw-een  Benton  and  Tippe- 
canoe   Counties.      Warren    Mankey    Is    .Audr. 

+  t;ary,  Ind, — The  Board  of  Public  Works  has  awarded  a 
contract  to  Y'EOGY  &■  BUTLER,  at  $8472.  for  the  improvement 
of  Alley  No.  4.  South:  to  the  GARY  CONSTRUCTION  CO.,  at 
$14,817,  for  improvement  of  16th  Ave.,  from  Broadwav  to 
Madison  St.      A.   P.  Melton  is  City  Engr. 

+  >>«■  .\lhany.  Ind. — The  CItv  Council  has  awarded  a  con- 
tract to  W.  C.  DORSEY,  Terre  Haute.  Ind..  for  repaying  East 
Eighth  .St.  with  sarco  macadam.  Chas.  Trouy  is  (jlty  Clk. 
Noted    Apr.    17. 

+  Xen-ca!itle.  Ind. — The  City  Council  has  awarded  a  con- 
tract to  JAMES  GARVEY  at  $1.84',^  per  sq.vd.  for  brick 
pavement  on  Church  St.  from  11th  to  loth  Sts..  Race  St.  from 
11th  to  12th  and  Livery  Alley,   from   11th  to  15th  Sts. 

+  Bay  City.  MIeh. — The  Board  of  Works  has  awarded  con- 
tracts to  F.  P.  RY.AN  at  $26,047  for  paving  Farragut  St.  with 
brick,  and  to  THEODORE  M.  GAFFNEY  at  $7285  tor  a  brick 
pavement  on  Henrv  St.  from  Union  to  Hart  Sts.  Wm.  J. 
Schlndehette   Is  City   Engr. 
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t'aro,  Mich. — Bids  will  be  received  until  2  p.m..  May  16, 
by  the  Village  Board,  for  grading,  draining,  curbing  and  pav- 
ing portions  of  State.  Aimer  and  Frank  Sts.  J.  \\ .  Earle  is 
Village  Clk. 

St.  Lonla,  Mich See  item  under  Water  Supply — Irrigation. 

+BelleTille,    111 We   are    officially   advised    that    the    Board 

of  Local  Improvements  has  awarded  a  contract  to  REEB 
BRO.S.,  Belleville,  at  $16,002  for  paving  Church  St.  Other 
bidders  were:  Mever  K  Thomas,  $16,237:  Hoeftken  Bros., 
$16,609.      Wm.   Zichncrt   is   City    Engr.      Noted   Apr.    24. 

+CaIro,  III We  are   officiallv  advised   that   the   bidders   for 

brick  paving  on  Holbrook  Ave.,  Fourth,  Sixth.  10th  and  12th 
Sts.  were:  ROY  L.  WILLIAMS,  $53,1!>0,  (awarded  contract); 
W.  R.  Hallidav,  $56,572;  Hanes  &  Son.  Jerseyville,  111..  $55,- 
935:  George  F."  Uewey  is  City  Engr.     Noted  Apr.   3  and  May   1. 

Slollnr.  III. — Plans  and  estimates  have  been  completed  for 
the  construction  of  approximately  102.000  sq.yd.  of  street 
paving,  at  an  estimated  cost  of  $260,468.  Bids  will  be  asked 
during    the    summer.      Lyle    Payton    is    City    Engr. 

Ottana,  III. — The  Citv  Engineer  is  preparing  plans  for 
brick  pavement  on  the  West  and  South  Sides,  at  an  estimated 
cost  of  $281,332  and  $142,427.  respectively.  G.  L.  Farnsworth 
is  City    Engr.     E.   Bradford  is   Pres.    Bd.   of  Local   Imprvts. 

+Pcarla.  III. — The  Board  of  Local  Improvements  has 
awarded  a  contract  to  A.  D.  THOMPSON  at  $21,694  for  pav- 
ing Thrush  .\ve.  from  Knoxville  to  Wisconsin  Ave.,  with 
brick.      L.    D.    Jeffries    is    City    Engr. 

JefTeraan,  'Win. — We  are  officially  advised  that  G.  H. 
Stanchfield.  Fond  du  Lac,  Wis.,  was  low  bidder,  and  will 
probabl.vt  be  awarded  the  contract,  for  the  improvement  01 
Main  St.     G.  J.   Luetz   is  City  Clk.      Noted  Apr.   24. 

SladlMon.  \VI». — Contract  will  be  awarded.  May  20.  for 
the  following  street  improvements:  Brooks  St..  2800  lin.lt.; 
West  Lawn  St..  1450  ft.:  Garfield  St..  1700  ft.;  Chadbourne 
St.,  1950  ft.:  Hovt  St.,  750  ft.:  Kendall  St.,  600  ft.;  St.  .lames 
Court.    800    ft.  ,  ^  . 

♦The  contract  for  improving  Park  St..  from  Dayton  to 
Mound    St..    was    awarded    to    MITCHELL    BROS.,    at    $14,89 1. 

+CIcar  Lake.  Iowa — We  are  officially  advised  that  the 
City  Council  has  awarded  a  contract  for  about  19,000  sq.yd- 
of  Portland  cement  concrete  pavement  to  G.\RLAND  & 
SHAFFER,  New  Hampton,  Iowa,  at  $1.26  per  sq.yd.  H.  D. 
Keerl,  Mason  City,   Iowa,  is  City  Engr.     Noted  Apr.  17. 

C'ornlnK,  Iowa — The  Citv  Council  has  ordered  the  improve- 
ment of  22  blocks  of  streets,  upon  which  work  will  soon  be- 
gin.     W.    C.    Chubb   is   City   Clk. 

Davenport,  Iowa — Plans  and  estimates  have  been  prepared 
for  the  grading,  curbing  and  paving  of  various  alleys  at  a 
total  cost  of  $32,253.  and  for  paving  portions  of  Sylvan  Court 
and  Fourth  St„  estimated  to  cost  $1333  and  $4395  respectively. 
Hugo    Moeller  is    City   Clk. 

MuM-alinr.  Iowa — The  City  Council  has  passed  a  resolution 
authorizing  the  expenditure  of  $90,000.  for  street  paving. 
Bids   will   soon    be   asked. 

\^>ii«  I  nion.  Iowa — The  City  Council  has  decided  to  pave 
th'-  principal  business  streets  of  the  town,  a  total  of  about 
thri-e-quarters   of  a   mile. 

VIrirlnIa,  .Minn. — The  Str'-^t  and  Alley  Committee  plans 
to  Improve  portions  of  VIrgii.la  Ave.,  First  and  Hemlock 
Sts.,  during  the  summer  at  an  estimated  total  cost  of  $48,- 
000.      E.    F.    Johnson    is    City    Engr. 
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officially  advls.-d  that  the  City 
contract  to  J.  R.  RA.MSEY.  Ti>peka. 
kan.,  for  paving  East  Euclid  St.  with  asphaltic  concrete.  The 
work  includes  17,000  sq.vd.  of  pavement.  11,000  Un.ft.  eon- 
irete  curb  and  gutter.  H.  .\.  Rowland  Is  City  Engr.  Noted 
Mar.   13. 

+l'araKoul<l.  \rk. — The  Commissioners  of  Street  Paving 
District  No.  1  have  awarded  a  contract  to  the  POUNCEY 
P.WING  CO.,  Memphis,  Tenn.,  at  approximately  $90,000  for 
42,000  sq.yd.  brick  or  concrete  paving  on  various  streets. 

+!«alt  Lake  City,  Itah — We  are  officially  advised  that  the 
Citv  Commission  has  awarded  a  contract  for  Sidewalk  Ex- 
tension No.  160  to  G.  A.  HEMAN,  St.  Louis.  Mo.,  at  $39,217. 
Other  bidders  were:  P.  J.  Moran,  $46,394.  the  James  Kennedy 
Construction   Co.,   $50,053:    Heuser   &   Sim.    $53,779. 

The  contract  for  Sld<-walk  F^xtenslon  No.  163  was  awarded 
to  W.  M.  HARMON.  Salt  i.aki-  City,  at  $3129.  Other  bids 
were:  Rvb'-rg  Bro.s.,  $3185:  K.-nn<dy  Construction  Co..  $4134. 
.S  Q.  Cannon  Is  Citv  Engr.  Noble  Warrum  Is  City  Recdr. 
Noted    Apr.    17. 

+  I*hoeniz,  .Irlx. — A  contract  has  been  awarded  to  the 
GOOD  ROADS  CO..  of  Arizona,  at  $13,720  for  construction  of 
the  McDowell  Road.  Other  bidders  were:  Barber  Asphalt 
Paving   Co.,    $17,089;    R.   Toohey    &   Son,    $17,880. 

Bids  wll  be  received  until  May  10.  by  the  Trustees  of  Spe- 
cial Road  District  No.  1,  Maricopa  County,  for  the  construc- 
tion of  n  concrete  pavement  with  oil  and  sand  surfaci',  or  oiled 
macadam  as  an  alternative.  E.  M.  Lamson,  11  North  First  St., 
Phoenix.   Is  Clk. 

Aberdeen,  WaHh. — The  City  Council  has  passed  a  resolution 
for  paving  M  St..  from  Heron  St.  to  Fourth  St.,  with  concrete, 
asphalt    i.r   .iMph.iltlc   concrete    pavement. 

+llelllnKbani.      Waiih. —  fOfficlal)      The      Commissioners      of 
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$21,900.  Other  bidders  were:  Eagle  Paving  Co.,  Seattle,  $22,- 
942:  West  ConBt  Conslructlon  Co.,  $23,452:  Cascade  Con- 
strucllon  Co..  $24,667:  Skoglt  Construction  Co.,  $27,067;  D.  H. 
Traphagifi.  $25.6Sn  The  contract  for  Improving  9800  ft.  of 
the  .N'orthwcHt  Diagonal  Road  was  awarded  to  the  EAGLE 
PAVI.VG  CO..  at  $23,177.  Other  bidders  were:  K  Soiiset.  $27,- 
200;  West  Coast  Construction  Co..  $25,367:  (Tascade  Construc- 
tion Co.,  $2«.97«:  .Skoglt  Construction  Co.,  $30,038;  n.  H. 
Traphngen,  $27,200.  C.  M.  Adams  In  County  Kngr.  Noted 
Apr.    17 

Heattle,  Waab. —  fOfficlal)  —  Bids  will  be  ri-celved  about  May 
23  by  th«  Board  ot  Public  Works,  for  gradliiK  Lcary  Ave.  and 


other  streets;  estimated  cost,  $34,693:;  and  grading  and 
constructing  watermains  on  College  St.  and  connecting 
streets;  estimated  cost,  $12,u33;  grading  Avalon  Way;  esti- 
mated cost,  $13,900:  constructing  an  elevated  wood  walk  on 
Alki  Ave.,  estimated  to  cost  $4238.  W.  H.  Tiedeman  is  Prin. 
Asst.   City  Engr.     Noted  Apr.    17. 

+Seattle.  Wash. — THE  BARBER  ASPHALT  PAVING  CO., 
Henrv  Bldg.,  has  been  awarded  the  contract  at  $16,623,  for 
paving  15th  Ave..  West.  Other  bidders  were:  D.  H.  Trapha- 
gen,  $18,366:  Inland  Asphalt  Paving  Co.,  $17,022;  P.  J.  McHugh, 
$17,544;    McQuade    &    Jloore,    $17,450. 

The  INDEPENDENT  ASPHALT  PAVING  CO.  has  been 
awarded  the  contract  by  the  Board  of  Public  Works  at  $98,938, 
for  regrading  and  paving  Sixth  Ave.,  West.  The  BARBER 
ASPHALT  PAVING  CO.,  at  $50,468,  received  the  contract  for 
bitulithic    paving   on    Pine    St. 

Bids  will  be  received  until  May  30.  by  the  Board  of  Com- 
missioners ot  King  County.  lor  the  construction  ot  Permanent 
Highway  No.  2,  near  Bothell.     Max  Wardall  is  County  Clk. 

Spokane,  AVash. — The  City  Council  has  passed  a  resolution 
calling  tor  the  improvement  ot  Trent  Ave.,  from  Division  St. 
to  East  Olive  Ave.,  by  grading,  paving  and  sidewalks.  En- 
gineer's estimate  of  cost,  $28,300.     Bids  will  be  asked  soon. 

Tacoma,  Wash. — The  Commissioner  of  Public  Works  has 
been  instructed  by  the  City  Council  to  advertise  tor  bids  for 
paving  North  12th  St.,  from  Steele  to  Pine  Sts.,  and  North 
Oakes  St.,  from  Sixth  Ave.  to  North  17th  St.,  with  asphalt. 
City  Engineer's  estimate  ot  cost,  .$47,125.  Owen  Woods  is 
Comr. 

+Tacoma,  ^VaNh. —  (Official)  The  Department  of  Public 
Works  has  awarded  a  contract  for  paving  portions  of  North 
26th  and  North  Proctor  Sts..  to  the  KEASAL  CONSTRUC- 
TION CO..  Tacoma,  Wash.,  at  $23,700.  W.  C.  Raleigh  is  City 
Engr.      A.    F.    Metzger   is   Ch.    Clk.      Noted    Apr.    24. 

♦■Wenatehee,  "Wash. — A  contract  has  been  a^\'arded  by  the 
City  Council  to  J.  J.  McNERNY'.  at  $109,502,  tor  paving 
Wenatchee  Ave.  with  creosoted  wood  block,  and  various  cross 
streets  with  vitrified  block.  This  contract  was  awarded  sev- 
eral months  ago,  and  later  annulled  because  of  legal  irregu- 
larities,  and   the   work   readvertised.      Noted   Jan.    16. 

Baker,  Ore, — The  City  Commissioners  have  passed  an 
ordinance  providing  for  the  improvement  ot  Washington  St, 
bv  grading,  hard-surfacing  and  parking,  for  a  distance  of 
22   blocks. 

+Pendleton,  Ore. — A  contract  has  been  awarded  to  the 
WARREN  CONSTRUCTION  CO.,  Portland.  Ore.,  at  $40,567,  tor 
paving  Webb  St. 

Fresno,     Caltf The      WORSICK      STREET      PAVING     CO. 

was  awarded  the  contract  at  $11,256,  for  improving  Cherry 
Ave. 

+LordsbarK,  Calif. — The  following  bids  were  received  for 
the  construction  ot  concrete  paving  on  Fort  Hill  Blvd.  and 
Third  St.:  H.  L.  KUNS,  Lordsburg.  $32,255  (awarded  con- 
tract): E.  A.  Simmons,  Upland.  Calif..  $32,696;  George  C. 
Paonessa,  Los  Angeles,  $32,915;  Taylor  &  Berliner,  Los 
Angeles,    $34,424. 

+LoB  .Vntceles,  Calif. — The  Citv  Trustees  have  awarded 
contracts  to  W.  F.  PECK  at  $8388  tor  improving  Virgil  .\ve. 
from  Fountain  Ave.  to  Santa  Monica  Blvd..  and  to  the  F.MR- 
CHILD-GILMORE-WILTON  CO..  Los  .\ngeles,  at  $5698  for 
improvement    ot    Benton    Blvd.    from    Sixth    to    Wilshire    Blvd. 

Bids  will  be  received  by  the  Board  ot  Supervisors  until 
2  p.m..  May  12.  for  constructing  sidewalks,  euros  and  gutters 
on  Colorado  St..  in  Lamanda  Park,  east  ot  Pasadena.  Road 
District  No.  18,  at  an  estimated  cost  of  $50,891.  The  work  In- 
cludes the  following  estimated  quantities:  14.800  lln.ft.  of 
general  grading:  13,048  lin.tt.  grading  in  parkings,  31.596 
lln.tt.  12-ln.  cem.iit  curbs.  3363  lln.ft.  22-in.  cement  curbs, 
121.343  sq.ft.  cement  gutters.  216.533  sq.ft.  sidewalks.  L.  A. 
Bartlett,    Pasaden.a.    Is    Engr.    in    Charge. 

Bids  will  be  received  until  2  p.m..  May  12.  for  constructing 
oil-macadam  pavement  In  Road  District  No.  16.  a  distance  of 
two  miles  on  >sew  York  .\ve..  from  Santa  .\nlta  to  Lake  Aves., 
east  of  Pasadena,  the  work  estimated  to  cost  $18,000  and  con- 
sisting of  5000  cu.yd.  excavation.  7400  tons  of  crushed  rock. 
46  cu.yd.  concrete,  2000  lb.  steel,  eight  manhole  covers  and 
700   bbl.   of  oil.      L.   .\.   Bartlett.   of  Pasadena,   is  the   Engr. 

Ontario.  Calif. —  (Official)  Bids  will  be  received  until  May 
25  bv  the  Citv  Trustees  for  street  paving  at  an  estimated 
cost     of    $15,000.      B.    B.    Mann    Is    City    Engr. 

+  PaNadena,  Calif.— (Official)  The  City  Trustees  awarded 
the  contract  for  paving  East  Orange  Giovi'  Ave.,  from  Los 
Robles  to  Lake  Ave.  to  E.  J.  H.-\RT.  Pasadena,  at  $11,760. 
R.   V.   Orhlson    is    Deputy    City    Engr.      Noted    Apr.    24. 

Kssex,  Ont. — Bids  will  be  received  until  May  20  for  con- 
struction of  a  permanent  roadway.  W.  D.  Bramen  is  Town 
Clk. 

Reiclna.  Sask.— Bids  will  be  rec.lved  until  noon.  May  15. 
by  the  City  Clerk  for  the  construction  of  sidewalks  and  pave- 
ments. Plans  and  specifications  are  on  file  with  F.  McArthur, 
City    Kngr. 

+  IVanalnio,  B.  C. — The  City  Council  has  awarded  a  con- 
tract to  the  CANADIAN  MINERAL  UI'MBER  CO.  for  the  pav- 
ing of  Wallace.  Front  and  Hallburton  Sts..  Stewart  Ave. 
and  Comox    Road. 


announced  that  the   Board  of   Works  will  spend    $1,197,119   for 
street   paving.      H.    L.    Fellowcs    Is   City    Kngr. 

INDI'MTHIAL   WOKKK 

+Xew  Britain.  Conn. — The  contract  for  the  construction  of 
two  additions  In  the  plant  of  the  Nc-w  Britain  Machine  Co. 
has  been  awarded  to  the  OKOROE  S.  CHATFIET,D  CO.,  73 
Canal  St..  Waterbury.  Conn.  One  structure  will  be  38x268 
ft.,    live   stories,   and    the   other   50x90    ft,,   one   story. 

Ntamroril,  <'»nn,^BIds  will  he  reci'lved  bv  the  Yale  & 
Towne  Mfg.  Co.  until  May  12.  for  the  cimstructlon  of  two 
new  buildings  In  connection  with  Its  plant.  One  will  be  24ta 
296  ft.,  three  sKirles.  and  the  other  64x200  ft.,  six  stories,  f. 
A.  Thorne   Is  Supt.     Noted  Mar.    13. 


Mav  .s.  I!H:5 


E  N  G  I  N  E  E  R  I  iN  (J     N  K  VV  S 


TurrlnKton,  Conn. — Plans  are  bcinp:  consldfrod  by  the 
Standard  Co.  for  the  cunstiuotlon  of  a  now  factory  on  Laurel 
St.  The  structuTf  will  bo  42x114  ft.,  threi-  »torli"s.  of  brick, 
mill  construction.      William    H.   Dayton   Is   lOn^r. 

+UoKton,  MoMH.— The  contract  for  the  coiiMtructlon  of  a 
factory  in  the  Ncponsct  section  for  the  Hallit  &  Uavls  Co. 
has  been  awarded  to  the  W.\MOS  LINIiS  I'D.,  134  Stati'  St., 
Merlden,   Conn.      The   structure   will   be  80x150  ft.,  one  story. 

+<>louceHter,  Miimh — The  Russia  Cement  Co.  has  awarded 
the  contract  for  the  construct iun  of  a  now  factorv.  120x60 
ft.,  four  stories,  to  the  AHKKTHAW  CONSTRUCTION  CO., 
Boston.   Mass. 

UrernflfhI.  MaHH. — Plans  are  being  prepared  bv  Charles  C. 
Russell  and  Whitman  Russell  for  the  construction  of  a  manu- 
facturing plant   on  the  Green   River  at  Greenfield. 

+Narthani|>ton,  .MnxH. — The  contract  for  the  construction 
of  a  37xl45-ft..  four-stor,\  factorv  for  the  Florence  Mfg  Co. 
has  been  awarded  to  the  ABERTHAW  CONSTRUCTION  CO.. 
Boston,  JIass.      Noted   Apr.   24. 

+Buflralo,  >'.  Y. —  (Official) — The  Cvphers  Tncubatnr  Co.. 
Pewey  Ave.,  has  awarded  a  contract  to  the  TURNER  CON- 
STRUCTION CO..  11  Broadway.  New  York.  N.  Y..  for  the  con- 
struction of  four  reinforced-concrete  factory  buildings,  as 
additions  to  its  plant.  The  structures  will  all  be  one  story 
high.  401x146  ft..  S0x57  ft.,  301x122  ft.,  and  146x50  ft.,  re- 
spectively. A  power  house,  two  stories  high,  will  also  be 
built.  The  estimated  cost  is  $200,000.  Colson  &  Hudson.  Dun 
Bldg..    are   the   Archs.      Noted    Api-.    17. 

Plans  have  been  filed  for  the  construction  of  a  large  ad- 
dition to  be  made  to  the  plant  of  the  .Stuhlmiller  Mantel 
Works,  on  East  Delavan  Ave.  and  the  New  York  Central  R.R. 
Considerable  new   machinery   and   equipment  will    be   required. 

The  Albeit  Dickinson  Co.,  of  Chicago.  111.,  has  established 
a  bra.nch  at  Buffalo  and  will  erect  an  extensive  seed-cleaning 
plant,  with  an  elevator,  warehouse  and  office  building,  at 
Gansen  St.  and  the  Buffalo  River.  The  site  upon  which  the 
plant  will   be  located   is   235x554    ft. 

Bids  will  soon  be  received  by  Bly  &  Lyman.  Archs..  Pru- 
dential Bldg..  for  the  construction  of  a  two-story  machine 
shop.  116x45  ft.,  for  tl\e  E.  &  B.  Holmes  Machinery  Co.,  59  Chi- 
cago  St. 

Kini^ston,  X.  Y, — Bids  are  about  to  be  received  by  the  Art 
Silk  Yarn  Co..  3S  East  25th  St..  New  York,  N.  Y..  for  the  con- 
struction of  a  new  mill  at  Kingston.  The  plant  will  consist 
of  17  one-storv  buildings  on  a  site.  225x338  ft.  Frederick  W. 
Fisher,    32  Union   Sq..    New   York,   N.    Y.,   is   the   Arch. 

New  York,  X.  Y. — Bids  are  now  being  received  by  Ross  & 
McNeill.  Archs..  39  East  42d  St..  for  the  construction  of  a 
six-story  factory,  95x75  ft.,  for  the  Automatic  Pneumatic  Ac- 
tion Co.,  5st  St.  and  12th  Ave.     The  estimated  cost  is  $40,000. 

Osweuo,  X,  Y'. — A  foundry  is  to  be  built  at  once  by  the 
Oswego  Machine  Works  on  the  site  which  it  recently  pur- 
chased  on   West  Second   St. 

Peek8kUI>  N.  Y'. — Bids  will  soon  be  received  by  A.  Quick 
&  Son,  Archs.,  18  South  Broadway.  Yonkers,  for  the  construc- 
tion of  a  three-storv  factorv  in  Peekskill,  for  the  Standard 
on  Cloth  Co..  320  Broadway,  New  York,  N.  Y.  The  estimated 
cost  is   $75,000. 

Xework.  X,  J, — The  Hudson  Hat  Co.,  Hoyt  and  New  Sts., 
Is  having  plans  prepared  by  R.  Bottelli,  Arch.,  1S9  Market  St., 
for  the  construction  of  a  two-story  factory  addition.  35x30 
ft,,  and   95x45   ft.      The   estimated   cost   is  $15,000. 

Marcus  Hook,  Penn. — Bids  are  being  received  by  the  United 
Roofing  &  Mfg.  Co..  Jtorris  Bldg..  Philadelphia,  for  the  con- 
struction of  a  two-  and  three-story  factory,  200x67  ft.,  at 
Marcus  Hook.     The  estimated  cost  is   $40,000. 

+Philadel|ibia.  Penn. — The  J.  G.  Brill  Co..  car  manufac- 
turer, has  awarded  a  contract  to  HENRY  P.  BATON.  10th  and 
Sansom  Sts..  for  the  construction  of  an  assembling  shop,  on 
the  south  side  of  Woodland  Ave.,  near  60th  St.  It  will  be  one 
storv  high.  240x78  ft.,  of  corrugated  iron.  The  estimated  cost 
is    $35,000. 

PittMliureh,  Penn. — Plans  have  been  completed  by  H.  S. 
Estep,  Arch.,  Publication  Bldg..  for  the  erection  of  a  125x75- 
ft.  laundrv.  on  40th  St.,  for  the  Fort  Duquesne  Laundry  Co., 
4117    Liberty   Ave. 

+St.  Clair,  Peun, — The  Philadelphia  &  Reading  Ry.  Co.  has 
awarded  a  contract  to  IRWIN  &  LEIGHTON.  126  North  12th 
St.,  Philadelphia,  for  the  erection  of  large  car-repair  shops 
at  St.  Clair.  The  plans  call  for  a  heavy  and  medium  shop, 
and  an  intermediate  shop,  which  are  designed  to  be  steel 
skeleton  structures,  83x604  ft.  and  53x464  ft.,  respectively. 
The  buildings  will  be  of  brick  with  liberal  provision  for  light 
and  ventilation.  Ti'aveling  cranes  of  15  and  40  tons  capacity 
will  be  installed  to  facilitate  the  handling  of  cars  and  ma- 
terial. The  buildings  will  be  equipped  with  a  blower  system, 
distributing  the  heat  uniformly  by  concrete  ducts  under  the 
floors. 

IionlHvtlle,  Ky. — The  Standard  Sanitary  Mfg.  Co.  will  erect 
a  new  building  for  the  enameling  department  of  its  plant  at 
Louisville,  and  w^ill  install  six  additional  furnaces. 

Charlotte,  X.  C. — Press  reports  state  that  the  Harmon 
Engineering  Co.  will  erect  a  plant  to  cost  $125,000,  for  the 
manufacture    of    engines,    compressors,    pumps,    boilers,    etc. 

Henderson,  Ky. — The  Brandes  Fireplace  Heater  Co.  has 
been  formed  at  Henderson,  with  $25,000  capital  stock,  and  will 
erect  a  plant  for  the  manufacture  of  stoves.  R.  A.  Harness 
is  Pres  ;  A.  H.  Abbott.  V.-Pres. ;  W.  C.  Cooper,  Secy.,  and  Von 
P.  Prltchett,   Treas. 

Alliance.  Oiiio- — The  Davies-Bauch  Mfg.  Co.  has  increased 
Its  capital  from  $300,000  to  $600,000.  It  is  expected  to  erect 
a  sheet-metal  and  enamel  plant  soon. 

+  Bryiin,  Ohi» — The  contract  has  been  awarded  to  JOHN 
FINN  &  CO.,  Bryan,  for  the  construction  of  a  factory  for  the 
Bryan  Show  Case  Co.,  Bryan.  The  structure  will  be  two 
stories,  106x75  ft. 

Cincinnati,  Ohio — The  Illinois  Leather  Co.,  Cincinnati,  has 
purchased  a  site  and  will  erect  a  new  plant,  138x198  ft.,  on 
McLean   .\ve.,  Cincinnati.     Estimated  cost,  about  $50,000. 

Cinelnnati,  Ohio — A.  S.  Boyle  Co..  Cincinnati,  -will  erect  a 
new  factory  on  a  site  recently  acquired  on  the  north  side  of 


Lanedon  Ave,,  east  of  Montgomery  Rd.  EHlimali-d  <imt, 
$30,000.     A.  ,S.  faoyle  Is  Pres. 

ClevelnntI,  Ohio — The  H.  K.  .MIIIh  MtK-  Co.,  Clevelund,  in 
coiishlerliig  the  erection  of  an  addition  to  ItM  factory,  to  coHl 
about  $10,000, 

Cleveinnii,  Olilo— The  Guggenheim  Co.,  Lakeside  Ave.  and 
Ninth  St.,  Cleveland,  has  purchasi-d  a  site  on  which  It  will 
erect  a  n<w  plant. 

The  Cleveland  Speed  Indicator  Co.,  Clevi-Iand,  has  pur- 
chased a  site  and  will  erect  a  factorv  on  Went  llZlh  St, 
Cleveland.      Geo.   S.    Rider   &   Co.   are   the   Archs. 

The  National  Lamp  Co.,  Cleveland,  has  taken  out  a  permit 
for  the  erection  of  a  plant  on  153d  St.,  Cleveland,  to  cost 
$35,000. 

The  Cleveland  Heater  Co..  Cleveland,  Is  having  plans  pre- 
pared for  the  erection  of  a  new  factory  on  West  112th  St., 
Cleveland.  Leo.  Friedman  Is  I'res.  Geo.  S.  Rider  &  Co.  aro 
.\rchs. 

ivoryilnle  (Cincinnati  post  office),  Olilo — The  Emery  Candle 
Co..  Ivorydale.  is  planning  to  spend  $60,000  for  the  enlarKe- 
meiit  of  its  plant. 

+  .>llildletnn'n.  Olilo — The  contract  has  been  awarded  to  the 
CULLEN  .t  VAUGHN  CO.,  Hamilton,  Ohio,  for  the  erection  of 
the  new  paper  mill  for  the  Charles  H.  Wright  Paper  Co.,  at 
about    $50,000. 

SancluNky,  Ohlo^George  J.  Ring.  .Sandusky,  Is  receiving 
bids  for  the  erection  of  a  carriage  shop  and  garage  Tho 
structure    will    be    two    stories,    67x70    ft. 

Toronto,  Uhlo — The  plant  of  the  Toronto  Fire  Brick  Co., 
Toronto,  recently  destroyed  by  fire,  will  be  rebuilt.  Estimated 
cost,   $50,000. 

.Vnilerxon,  Ind, — Frank  &  Perry  Bros.,  Anderson,  are  con- 
sidering the  construction  of  a  factorv  at  .\nderson,  to  cost 
about   $25,000. 

IndianapoliM,  Ind. — The  Crawford  Locomotive  &  Car  Co.. 
Streator,  111.,  has  decided  to  move  to  Indianapolis.  A  large 
factory  will  be  erected. 

+  l'eru,  Ind, — The  contract  for  the  erection  of  the  new  plant 

of  the  Model  Gas  Engine  Co..  Peru,  which  will  locate  in  this 
city,  has  been  awarded  to  the  NICOLA  BUILDING  CO..  Pitts- 
burgh. ePnn.  The  main  building  will  be  lS7x208  ft.,  two 
stories,  and  of  brick  and  steel  construction.  The  office  build- 
ing will   be   40x46   ft.,   and   the   testing  building  46x120   ft. 

South  Bend,  Ind The  South   Bend  Spring  Wheel  Co.,  South 

Bend,    recently    organized,    is    planning   to   erect   a  factory. 

+Terre  Haute,  Ind, — The  contract  has  been  awarded  to  C. 
J.  KINTZ,  Terre  Haute,  bv  Samuel  J.  Frank  &  Sons,  for  the 
erection   of   a  factory,  to  cost  about   $50,000. 

Kalamaxoo,  Mich,^The  C.  K.  Williams  Co.,  Kaston,  Penn., 
will  locate  in  Kalam.azoo.  Mich.,  on  the  north  side.  A  factory 
to   cost   $30.()00   will   be   erected.     The   compan.v   has  a  capital 

of  $200,000. 

Chicago,  III, — Miller  &  Hart.  Chicago,  are  considering  the 
erection  of  a  five-storv  brick  refrigerating  plant.  The  cost 
is    estimated    at    $50,000.      W.    F.    Miller    is    .\rch. 

The  Haggard  &  Marcusson  Co..  Chicago,  is  asking  for 
bids  for  the  erection  of  a  two-storv  and  basement  boiler 
house.    40x80   ft.      The   estimated   cost   is   $12,000. 

The  Kee  &  Chopell  Dairy  Co..  Chicago,  is  considering  the 
erection  of  a  two-storv  brick  dairy.  The  building  will  be 
100x125  ft.  The  cost  is  estimated  at  $50,000.  F.  W.  Shock  is 
Arch. 

The  Chicago  Steel  Products  Co..  Chicago,  has  purchased  a 
site  on  which  to  erect  a  new  plant.  The  company  has  been 
incorporated    recently.      John    G.    Ki-eer    is    Pres. 

+  Madlson.  ■\Yis. — The  contract  has  been  awarded  to  MORI 
G-A.N  &  MORG.\N.  Madison,  by  the  Teckemeyer  Candy  Co.. 
Madison,  for  the  construction  of  a  three-story  factorv.  34x40 
ft.,  at  about  $15.00ii. 

+  Merrill,  ^Vis The  contract  has  been  awarded  to  TORKLE- 

SON  &  HESTERM.\N,  Merrill,  for  the  construction  of  the 
factory  for  the  Merrill  Knitting  Co..  Merrill.  It  will  be  two 
stories.    40x75  ft. 

Shelioygan,  AYis, — The  American  Engineering  Co..  Sheboy- 
gan, is  considering  the  erection  of  a  welding  plant.  The  com- 
pany has  been  incorporated  recently  with  a  capital  of  $50,000. 

Paul  Klumb.  Sheboygan,  is  considering  the  construction 
of  a  gasoline-engine   factory.    150x80   ft. 

+  ShehoyKan,  AVIs, — The  contract  has  been  awarded  to 
CHRISTIAN  ZELLE  &  SON.  Sheboygan,  for  the  erection  of 
an  addition  to  the  plant  of  the  Phoenix  Chair  Co..  SheV)oygan. 
The  owner  will  furnish  the  material.  The  structure  will  be 
50x112  ft.,  five  stories,  of  brick  veneer  construction. 

+M>st  Bend.  'Wis. — The  masonrv  contract  has  been  award- 
ed to  GEORGE  HERON.  West  Bend,  for  a  32x3S-ft.  boiler 
house,  a   14x20-ft.   engine  room  and  a  50xl28-ft.   warehouse. 

.\rerenta,    .\rk The    Rose    City    Oil    Co..    .\rgenta.    plans    to 

rebuild  its  plant  which  was  recently  destroyed  by  fire.  The 
estimated   cost   is   $200,000. 

Seattle,  AVash. — The  Zimmerman.  Deagan  Shoe  Mfg.  Co.,  is 
platining  to  double  the  c;ipacitv  of  its  shoe  factorv  on  Ewing 
St.,   Seattle.      .A.bout    $100,000    will   be   expended. 

Lonsrlieaeh,  Calif. — The  Los  .\ngeles  Cotton  Mill  Co.,  Los 
-A^ngeles.  Calif.,  recently  incorporated  with  a  capita  of  $750.- 
000.  has  acquired  15  acres  of  land  near  Lon.gbeach,  and  will 
erect  a  large  cotton  factorv.  The  estimated  cost  Is  $500,000. 
F.   M.    White.    Charlotte.    N.    C,    is   interested. 

The  Crown  Motor  Car  Co.  is  being  organized  in  Louisville, 
with  $500,000  capital  stock,  for  the  manufacture  of  a  two-pas- 
senger, four-cylinder  automobile.  The  companv  is  now  secur- 
ing a  site  for  its  factory.  The  officers  are  V.  P.  Lambert 
Pres.;  N.  V.  Lambert,  V.-Pres.,  and  C.  H.  Lambert,  Secy,  and 
Treas. 

Montreal,  Que. — The  Canadian-Pairbanks-Morse  Co..  Ltd., 
plans  several  improvements  soon.  It  will  erect  an  eight- 
story  building,  which  will  be  the  head  office  of  the  companv. 
A  new  warehouse  will  be  built  in  Vancouver.  B.  C  Henry 
J,   Fuller   is   Pres. 
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Brantford,     Ont The     Lake     Erie     &     Northern     R.R.     wili 

build  machine  shops  and  car  repair  buildingrs  here. 

Maearn  FallH.  Ont. — The  B.  F.  Goodrich  Rubber  Co.. 
Akron.  Ohio,  contemplates  the  building  of  a  Canadian  plant. 
It  is  reported  that  a  site  has  been  secured  near  Chippewa 
just  above  the  Falls.  The  plant  is  to  be  completed  within  a 
year,  and,  it  is  said,  will  give  employment  to  about  ISOO 
men. 

Ottatva,  Ont. — The  American  Bank  Note  Co..  New  York, 
N.  Y..  will  build  an  addition  to  its  present  building.  The 
estimated   cost   is   $100, OUO. 

Preston.  Ont The   Dominion   Bronze  Mfg.   Co.    will   erect  a 

plant.     J.  W.  Patterson.  New  Castle,   Tenn..  Supt..  is  in  charge. 

Toronto.  Ont. — The  Pink,  llcVeitv  Blackburn  Co..  Ltd.  has 
been  incorporated,  capitalized  at  SloU.UOO.  to  manufacture  and 
deal  in  automobiles  and  other  vehicles.  John  F.  Orde. 
Montague  G.  Powell  and  Norman  W.  Lyle  are  directors  of 
the  company. 

Bids  are  being  received  for  the  erection  of  the  factory  to 
be  built  by  the  National  Cash  Register  Co.  on  Christie  St.. 
Page  &  Warrington  are  furnishing  specifications  and  receiv- 
ing the   bids. 

Newport,  B.  C. — The  West  Coast  Shingle  &  Mill  Co..  Ltd.. 
is  having  plans  prepared  for  a  combination  saw  and  shingle 
mill  plant  to  be  erected  on  Howe  Sound,  near  Newport.  Esti- 
mated cost.  $15,000.  M.  L.  Taylor,  Dominion  Bldg..  Van- 
couver,  B.   C,   is  the  .Arch. 

Vancouver.  B.  C. —  \V.  H.  White  and  Thomas  White,  Boyne 
City,  Mich.,  and  W.  O.  King.  Chicago,  have  organized  a  com- 
panv  to  be  known  as  the  White  Bros.  Lumber  Co.,  of  Canada. 
The' company  has  acquired  90.000  acres  on  the  Clianche  River 
and  tributaries,  in  the  Rupert  District.  Vancouver  Island.  B. 
C,  and  will  erect  a  laige  sawmill  plant  with  a  daily  capacity 
of  500,000  ft.     Thomas  White  will  be   Mgr. 

FBDEK.VI.     (iOVEB.N'.MK.XT     WORK 

Dreilcine — Portland.  Maine — Bids  will  be  received  until 
noon,  Mav  26,  bv  Lieut.-Col.  W.  E.  Craighill.  Corps  Engrs., 
U.   S.   A  ,    Portland,   for  dredging   in   Portland   Harboi-. 

Ledse  Kxravatlon. — Portland.  Maine — Bids  were  received, 
Mav  1,  as  follows,  bv  Lieut.-Col.  W.  E.  Craighill,  Corps 
Engrs.,    U,    S.    A.,    Portland,    for    ledge    excavation    in    Portland 


$1S  pe 
$1«.92:  .lohns- 
Beeman,     Hyde 


Harbor:  G.  H.  Breymann  &  Bros.,  Toledo, 
cu.vd.:  Eastern  Dredging  Co.,  Boston,  Mass., 
ton  &  Virden,  Lewes,  Del.,  $1S.!»0;  Geo.  W. 
Park.    Mass.,    $17.45. 

Lediee  Exeavallon — Portland,  Maine — Bids  were  received 
a.-)  foUovs.  May  1,  by  Lieut.-Col.  W.  E.  Craighill.  Corps 
Engrs.,  V.  S.  .\..  for  ledge  excavation  in  the  Saco  River,  South 
Bristol  Harbor  and  Sullivan  Falls;  Saco  River,  Eastern 
Dredging  Co.,  Boston.  Mass..  $19.70  per  cu.yd.;  Geo.  W.  Bee- 
man,  Hyde  Park.  Mass..  $24.50;  South  Bristol  Harbor:  Frank 
W.  Carlton.  Bath.  Maine,  $11.30  per  cu.yd.;  Eastern  Dredging 
Co.,  Boston,  .Mass.,  $15.70;  Geo.  W.  Beeman,  Hyde  Park,  Mass.. 
$22.75;  Sullivan  Falls;  Gilbert  H.  Harries,  Boston.  Mass.. 
$36.90  per  lu.yd. ;  Frank  W.  Carlton.  Bath,  Maine,  $40;  East- 
era    Dredging    Co..    Boston,    Mass.,    $39.70. 

Coallne  Plant — Boston,  Mass. — Bids  will  be  received  until 
11  a.m..  May  31.  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C.  for  the  construction  of  a  coaling 
tower  and  alterations  and  Improvements  at  the  coaling  plant 
In    the    navy    yard    at    Boston. 

+  Roailnay — Chelsea,  Mass. — The  contract  has  been  award- 
ed to  COLE.M.XN  BRO.S.,  Chelsea,  by  the  L',  S.  government,  for 
the  construction  of  a  roadway  at  the  U.  S.  Naval  Hospital, 
Chelsea,  at   $14,277.      Bids   noted   May   1. 

DredKinK — New  London,  Conn. — Bids  will  be  lecelved  until 
2  p.m..  May  31,  by  Mai.  G.  B.  Pillsbury,  Corps  Engrs.,  U.  S.  A., 
New   London,    for   dredging   In   the    .Mystic   River,    Conn, 

^Rnlldlnic — Fort  Totten.  N.  V. — Bids  will  be  received  by 
the  Quartermaster,  U.  .S.  A.,  Fort  Totten.  until  2  p.m..  May  30, 
for  constructing  Isolation  ward,  complete,  including  plumb- 
ing,  healing  and   electric  wiring. 

OredKlnB — New  York.  N.  Y. — Bids  were  received  as  fol- 
lows, Apr.  18,  by  Col.  W.  T.  Rossell,  Corps  Engrs..  U.  S.  A,. 
New  York,  for  dredging  as  follows:  (a)  Woodbrldge  Creek, 
lb)  .Matawan  Creek.  <c)  Shoal  Harbor  and  Compton  Creek, 
(d)  .Shrewsbury  River;  .John  &  .loseph  McSpirlt.  lis  Wayne 
St.,  Jersey  City  N.  J...  ca)  3«c.,  'b)  43c.;  John  H.  Oerrlsh,  81 
New  St..  .New  York,  ib)  52c.,  <c)  6Xc. ;  Miller  *  Field  Co.,  6S 
Grand    St.,    Newburgh.    N.    V..    (d)    40c'. 

Xtrel  TruHMeH.  Kte.— New  York.  .V.  V. — Bids  will  be  received 
bv  the  P.ureau  of  Yards  and  Docks.  Navy  Dept.,  Washington, 
D.  C.  until  11  a.m..  May  24,  for  steel  trusses,  purlins,  bracing 
columns,  corrugated  siding,  mill  work,  etc.,  for  the  naval 
magazine    at    lona    Island.    New    York    Harbor. 

Pavlnic — New  York,  N.  Y. — Bids  will  be  received  until  11 
a.m.  Mav  31,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.    D.    C.   for   "       '    ••-    •  ■     -  -'    -■       — 

New    York,    .N.    Y.       Th< 
Smith    Is    Acting    Chief. 

HlKbM-ar  BridKr — Annapolis,  Md. — Rids  were  reielved, 
Mav  3.  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept,.  Wash- 
ington, I>.  ('..  for  the  construction  of  a  highway  briihre 
across  liorsey  Creek,  at  the  Naval  Academy,  Annaiiolis,  ,Mil 
The  bridge  Is  to  conwlst  of  12  Hxed  spans  and  one  draw 
sputi,  the  substructure  of  cylindrical  piers  of  concn-te  suip- 
porled  on  piles.  The  superstructure  of  the  fixed  spans  will 
consist  of  relnforc  ed-conerete  girders.  Joists  and  fio<ir  slab, 
the  whole  supporting  a  roadway  rif  tar  macadam.  On  eacu 
side  of  thi-  roadway  there  shall  In.  a  relnforced-coniri-te 
wheel  guard.  A  pipe  railing  shall  extend  along  raih  side 
of  the  bridgi'.  The  superstructure  of  thi-  draw  span  shall 
consist  of  steel-plate  girders  and  I-beams  with  a  plank 
floor  and  limber  wheel  guards  The  draw  shall  lii.  hand- 
oiieraled  and  of  the  centir-bearlng  swinging  Ivpe,  with 
eight  adjustable  trailing  wheels.  The  lindg.'  shn)l  be  pro- 
tected at  the  draw  openings  by  creosoled  nlli-s  and  llml"  r 
walls.  Distance  between  iiuay  walls.  397  2  ft.:  width.  17  ft. 
opening  of  draw.    42   ft.      The   bids   follow;   Sanford   &    Brooks, 


Baltimore.  .Md..  $39,620;  Edward  S.  Micheuu.  Baltimore.  It43.- 
500;  \V.  W.  Lindsey  &  Co.,  Philadelphia,  $44,800;  Penn  Bridge 
Co.,  Washington.  D.  C  $47,900;  alternate,  $45,900;  Nelson 
Merydith  Co.,  Chambersburg,   Penn.,   $49,900;  alternate,   $45,000. 

Cranes — Washington.  D.  C. — Bids  were  received  as  fol- 
lows. Mav  3,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  for  furnishing  four  electric  traveling 
bridge  cranes  and  two  electric  traveling  wall  cranes  at  the 
general  foundry.  Navy  Y'ard,  Washington,  D.  C. ;  Northern 
Engineering  Co.,  Detroit,  Mich.,  $28,700;  Niles-Bement-Pond 
Co.,     New     York,     $27,650. 

Wire — Washington.  D.  C. — Bids  were  received  as  follows. 
Apr.  24,  by  the  Chief  Signal  Officer,  U.  S.  A..  Washington,  for 
furnishing  528,000  ft.  ot  outside  distributing  wire,  under  Cir- 
cular No.  649:  Safety  Insulated  Wire  &  Cable  Co..  New  York, 
$21  per  M.  ft.;  90  to  120  days;  National  India  Rubber  Co.. 
Bristol,  R.  1.,  $20.90;  120  days;  Hazard  Mfg.-  Co..  50  Dey  St.. 
New  York,  $22.12:  200  davs;  Atlantic  Insulated  Wire  &  Cable 
Co..  120  Liberty  St.,  New  York,  $24;  90  days;  Western  Electric 
Co.,  463  West  St.,  New  York.  $10.50    i  alternate  bid). 

-^Bridge — Washington.  D.  C. — Bids  will  be  received  until 
2  p.m,.  May  20,  at  the  office  of  the  Superintendent  of  the 
National  Zoological  Park,  Washington,  for  the  construction 
of  a  rough  stone-faced  bridge  across  Rock  Creek  in  the 
National  Zoological  Park  under  the  direction  of  the  Smith- 
sonian  Institution,   Washington,      Charles  D,  ^^'alcott,  Secy, 

Post  Office — Covington,  Va, — Bids  were  received  as  fol- 
lows -Apr.  29.  b.v  Oscar  Wenderoth,  Superv.  .\rch..  Treasury 
Dept.,  Washington,  D.  C.  for  the  construction  of  a  post- 
office  at  Covington;  (a)  limestone;  (b)  sandstone:  E.  Hart, 
Norfolk,  Vo..  (a)  $44,800;  (b)  $46,400;  A.  C.  Moses  Construc- 
tion Co.,  Washington.  D.  C  (a)  $55,000;  (b)  $56,200:  .Morrell 
&  Waters,  Llanroch,  Penn.,  (a)  $46,600;  (b)  $48,100;  Cen- 
tral Concrete  Constiuction  Co.,  Louisville,  Ky..  (a)  $45,250: 
(b)  $46,800;  Hiram  Lloyd  Building  &  Constiuction  Co,,  St, 
Louis,  Jlo,,  (a)  $53,777;  (b)  $56,277;  Westchester  Engineering 
Co.,  New  York,  (a)  $49,116;  (b)  $53,000;  C.  M.  Leach,  Bos- 
ton, Mass..  (a)  $49,300;  (b)  $51,000;  George  Leigh  &  Bros., 
Louisa.  Va..    (a)    $54,049;    (b)    $56,400. 

4tuarterboatM — Norfolk,  Va. — The  onl.v  bid  for  furnishing 
and  delivering  two  wooden  quarterboats.  bids  for  which 
were  opened  at  U.  S.  Engineer  Office,  Custom  House,  Norfolk. 
Va,.  was  that  of  Smith  &  McCoy,  Norfolk,  Va,,  at  $5866  each, 
or  a  total   of   $11,732, 

+  Reinoval  of  Wreck — Norfolk,  Va. — Bids  were  received  as 
follows,  Apr.  10,  by  Lieut.-Col.  E.  Eveleth  Winslow,  Corps 
Engrs..  U.  S.  A.,  for  the  removal  (a)  by  explosives;  (b)  bod- 
ily, of  the  wreck.  "Florida,"  from  Hampton  Roads:  (a)  John 
B.  Whealton.  Jr.,  Norfolk.  Va..  $12,500;  Hanbury  &  Blix, 
Brooklyn,  N.  Y.,  $10,850:  Johnston  &  Virden,  Lewes,  Del., 
?10,S00;  Eugene  Boehm,  Atlantic  City,  .N.  J.,  $8922.  (b)  Mer- 
rill &  Chapman  Derrick  &  Wrecking  Co..  New  York,  N.  Y.. 
$22,450.       The     contract     was    awarded     to     EUGENE     BOEHM. 

Removal  of  Wreck — Norfolk,  Va. — Bids  were  received  by 
Lieut.-Col.  E.  Eveleth  Winslow.  Corps  Engrs.,  IT.  S.  A..  Nor- 
folk, for  the  removal  of  the  wreck  of  the  steel  whale-back 
barge.  "Bangor,"  sunk  in  Hampton  Roads,  Va.:  (a)  Bodily: 
raising  pieces;  (c)  b.v  sinking 
he  depth  after  it  is  sunk 
■  Ik.    (b) 


(b)    by    use    of   explosives   jind 

the   wreck   into  the   bottom   so   that   th, 

will    be    40    ft.:    W.    H.    French,    Norfolk 


will  oe  4u  11.;  \*  .  ri.  r  leiicii,  i>orioiK.  \u}  $8235;  Coastwise 
Dredging  Co.,  Norfolk,  (c)  $6950;  King  *  Wotherspoon,  149 
Broadway,  New  York,  (a)  $15,000;  (b)  $12,000;  Johnston  & 
Virden,    Lewes,    Del.,    ( b)    $11,900. 

Boats — Norfolk,  Va. — Bids  will  be  received  until  noon, 
.lune  2.  bv  Lieut. -Col.  E.  Eveleth  WlnsIow.  Corps  Engrs.,  I'. 
S.  A.,  Noifolk,  for  the  construction  and  delivery  of  three 
motor   surve>    cruisers. 

ReMcrvoIr— Fort  Caswell,  N.  C. — Bids  will   be  received  until 

2  p.m..  May  26,  by  James  R.  Campbell.  Const.  Q.  M..  U.  .S.  A., 
Fort  Caswell,  for  constructing  a  400,000-gal,  concrete  reser- 
voir. 

\\'a<er  .Supply — Fort  Caswell,  N.  C. — Bids  will  be  received 
by  James  R.  Campbell,  Const.  Q.  M.,  V.  S.  .\..  Fort  Caswell, 
until  2  p.m..  May  26,  for  the  following  projects;  bidders 
being  Informed  that  from  these  projects  the  Government  in- 
tends to  select  one  which  It  will  decide  upon  as  being  the 
best  for  the  purpose:  (1)  Constructing  an  8-ln.  water  main, 
pump  house,  necessary  machinery,  and  power-transmlsslon 
line:  (2)  constructing  an  s-ln.  water  main  to  Southport  side 
of  river,  and  furnishing  water  to  Southport  end  of  main;  (3) 
for  all  the  material,  labor,  machinery  and  accessories  neces- 
sar.v  to  Install  a  completi-  distilling  and  prelimlnarv  water- 
softening  plant.  Including  brick  or  relnforced-concrete  build- 
ing, with  slate  roof,  and  the  neossary  boiler,  tanks,  piping 
and  accessories  needed  to  furnish  not  less  than  30iiiJ  gal.  per 
hour,  or  "0,000  gal.  dally,  of  good,  potable  distilled  water; 
bidders  must  submit  complete  plans  and  speclllcatloiis,  and 
must  slate  In  bids  the  guaranty  with  proper  securltv  that 
they  will  furnish  covering  the  durability  and  operation  of 
the  apparatus;  water  will  hi-  taken  by  the  plant  from  a  sall- 
wuter  suction  pine  to  be  Installed  bv  the  government.  For 
Inroiniatlon  and  all  necessary  papers  appiv  to  James  U. 
Canipliell.  (•    nst.  Q.  M.,  U.  S.  A. 

INml    «»mc. —  Hickory,    N.     C— Bids    will    be    received    until 

3  p.m..  June  11.  by  Oscar  Wenderoth.  Superv.  .\rch..  Treasury 
Dept.,  Washington,  D.  C,  for  the  conslructlon  complete  (In- 
cluding iilunibltm.  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  Interior  lighting  fixtures  and  ap- 
proaches) of  the  r  S.  post  oMlce  lit  HUUoiy.  Th.-  building  U 
to  be  two  stories  high  with  a  basenii-nt,  and  will  havi'  u 
ground  area  of  approximately  4800  sii.ft. ;  fireproof  construc- 
tion   to    lop    of    s nd    (ioor:    stone    and    brick    facMng    and    tin 

roof.  Drawings  and  suecincatlims  may  be  obtained  fiom  the 
custodian  of  site  at  Hickory,  or  at  Washington,  al  the  dls- 
cretlrin   of  the  Supervising   Architect. 

(««one  or  tiravel — Wilmington,  N.  C. —  Bids  wimc  received  b\' 
.MaJ.  II.  W.  Stickle,  Corps  Kngrs.,  II.  S.  A..  Wilmington,  for 
furnishing  crushed  stone  or  gravel;  (a)  870(1  tons  of  t4x2'»- 
In.;  (1.)  6200  tons  Wx2ii  In.;  (c)  1100  tons  'Ax-ii  In.:  (dl 
lotals;  Harris  f:rnnTle  Quarries  Co.,  .Salisbury,  N.  C.  in) 
$8.80  per  ton;  (b)  $2;  (c)  $2.30;  Id)  SSO.Bno:  Korlh  Carolina 
Granite  Corijorallon,  .Mount  Airy,  N.  C,  («)  $8.80:  (b)  $l.n«- 
(c)   $2.30:   (d)    $2'l,fl70. 
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I'oxt  om.-e — Cvnthian:i,  Ky.— nids  will  b.-  iccilviil  until 
3    p.m.,    Juno    17,    by    Oscjir    Windnuth,    .Snpiiv       \rch      Trrii,M- 

ury   Uept.,    WashliiKtoii,    I).   C.,    for   thi-   isiiuillnn.    InchidlnK 

plumblriM:,  Kus  plpInK,  lu'atlng  apparatus.  .Uitiic  eondults 
ami  wiring,  interior  llBhtins  llxlurrs  and  uiiprnaih.s  of  the 
U.  S.  post  ollioe  at  Cynthluna.  Ky.  The  buluflriK  Is  one  storv, 
basement  and  mezzanine,  and  has  a  Kiuund  area  of  appro.\l- 
mately    3750    sii.ft. 

Lumlier— JelYer.sonville,  Ind. — Bids  will  be  received  until 
10  a.m..  May  23.  b.\  Capl.  11.  K.  Perry,  Q.  M..  U.  S.  A..  JelTer- 
siinville,  for  325,000  ft.  of  seasoned  cypress  lumber  No  1 
lioxlng;  also  21  pieces  of  oak  lumber,  1300  ft.  of  white  pine 
lumber  and   20   pieces   of  oalt   lumber,    firsts. 

DrrilKinK — Detroit,  Mich. — Bids  will  be  received  until  noon. 
Hay  10,  by  l,ieut.-l'ol.  Mason  M.  I'atrick.  Corps  I'lnKrs.,  U.  S.  A., 
for  dredffinK  CheboyRan  Harbor,  Mich.  ICrroneouslv  noted, 
Apr.   17,  as  yheboygan. 

Pout  Office — I'etoskey.  Mich.— iMds  were  received  as  fol- 
lows. May  1,  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
Dept..  Washinston.  n.  C,  for  the  construction  of  a  post-ofBce 
building-  at  Petoskey,  Mich.:  (a)  Mniistone;  lb)  sandstone: 
William  Dieter  &  Son,  Holland,  Mich.,  (a)  $71,S41;  (b)  $73,- 
041;  Rogers  &  Kaiser,  Chicago,  III.,  (a)  $fi3,!li)4;  (b)  $fi6,994: 
M.  Yeager  &  Son,  Danville,  111.,  (a)  $67,372:  (b)  $68,872: 
Richard  Collins,  Alpena,  Mich.,  (a)  $56,!t5S:  (b)  $69,453:  In- 
terstate Construction  Co..  Saginaw.  Miiii.,  (a)  $63,885;  (b) 
$66,000:  Northern  Construction  Co..  Milwaukee,  Wis.,  (a) 
$71,000;  (b)  $73,500:  Hiram  Lloyd  Building  &  Construction 
Co.,  St.  Louis.  Mo.,  la)  $69,579:  (b)  $71,579:  Charles  Hoertz  & 
Son,  Grand  Rapids,  Midi.,  (a)  $69,076:  lb)  073.076;  Charles 
W.  Thayer,  Detroit.  Jlich..  la)  $60,850:  (b)  $62,500;  Pettibon.  . 
Jenson  Co.,  Muskegon,   Mich.,    (a)    $79,096:    (b)    $82,096. 

OredKiuK — Chicago,  111. — Bids  will  be  received  by  Lieut- 
Col.  George  A.  Zinn,  Corps  Engrs.,  U.  S.  A.,  Chicago,  until 
10  a.m..   May  27,   for  dredging  in  the  Chicago  River. 

Post  Offlfv — Rochelle,  111. — Bids  will  be  received  until 
3  p.m.,  June  16,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  (including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits  and 
wiring,  interior  lighting  fixtures,  and  approaches)  of  the 
U.  S.  post  ottice  at  Rochelle,  HI.  The  building  will  be  one 
story,  basement  and  mezzanine,  and  has  a  ground  area  of  ap- 
proximately   4000   sq.ft. 

PoMt  Offioe — South  Chicago,  HI. — Bids  were  received  as 
follows  May  2,  by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury 
Dept.,  Washington.  D.  C,  for  the  construction  of  a  post-offise 
at  South  Chicago,  Hi.:  (a)  Limestone;  lb)  sandstone;  Hiram 
Lloyd  Building  &  Construction  Co.,  St.  Louis,  )a)  $137,207; 
(b)  $141,207:  Conners  Bros,  Co..  Lowell,  Mass.,  la)  $135,822; 
(b)  $141,822:  Interstate  Construction  Co..  Saginaw,  Mich.,  (a) 
$142,246:  (b)  $145,900;  Dieter  &  Wenzel,  Wichita,  Kan.,  (a) 
$159,920;  lb)  $162,420;  Moore  &  Danner,  Kokomo,  Ind.,  (a) 
$147,860;  M.  Yeager  &•  Sons,  Danville,  111.,  (a)  $132,417:  (b) 
$136,300;  William  H.  Maxwell.  Auburn,  N.  Y.,  (a)  $156,522; 
J.  P.  CuUen  Co..  Janesville.  Wis.,  (a)  $134,857:  George  W. 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  $139,664;  (b)  $149,- 
664. 

Building- — Milwaukee,  Wis. — Bids  were  received  as  follows, 
-\pr.  2S,  by  Oscar  Wenderoth.  Superv.  Arch..  Treasury  Dept.. 
A^  ashington,  D.  C,  for  the  construction  of  a  building  for 
appraiser's  stores  at  Milwaukee:  (a)  Limestone;  (b)  sand- 
stone: Interstate  Construction  Co.,  Saginaw,  Micii.,  la)  $94,- 
694;  (b)  $95,500;  F.  W.  Taddev  &  Son.  (a)  $89,850:  (b)  $90.- 
400:  Paul  Riesen's  Sons,  la)  $99,000:  lb)  $99,500:  Dahlman 
Construction  Co..  (a)  $114,955:  (b)  $115,455;  H.  Schmitt  &  Sen, 
(a)  $91,424:  (b)  $91,894;  American  Construction  Co..  la)  $91,- 
900:  lb)  $92,500:  General  Construction  Co..  (a)  $94,568:  (b) 
$94,968.  Above  bidders  of  Milwaukee,  Wis.,  unless  otherwise 
specified. 

RuildinK' — White  Earth,  Minn. — Bids  will  be  received  until 
2  p.m..  May  26,  by  the  Commissioner  of  Indian  Affairs,  Dept. 
of  the  Interior,  Washington,  D.  C.  for  the  erection  of  a  brick 
dormitory  and  brick  mess  hall,  and  for  the  installation  of 
acetylene-lighting  extension  at  the  White  Earth  School,  in 
the  erection  of  a  laundry  at  the  White  Earth  Agency,  Minn. 
Further  information  may  be  obtained  from  the  Superintend- 
ent of  the  school  at  White   Earth. 

+P»»t  oniee — Beloit.  Kan. — Oscar  Wenderoth,  Superv. 
Arch..  Treasury  Dept..  Washington,  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post-olTice  at  Beloit,  to  the 
KING  LUJIBER  CO.,  Charlottesville,  Va.,  at  $45,930. 

BuildlnK — Wahpeton.  N.  D. — Bids  will  be  received  until 
2  p.m..  June  2.  by  the  Commissioner  of  Indian  Affairs,  Dept 
of  the  Interior,  Washington,  D.  C,  for  the  erection  of  a 
brick  hospital  at  the  Wahpeton  Indian  School.  Further  in- 
formation may  be  obtained  from  the  Superntendent  of  the 
school,  Wahpeton,  and  at  Washington. 

Cement — Dallas,  Tex. — Bids  were  received  by  Maj.  T.  H. 
Jackson,  Corps  Engrs.,  U.  S.  A..  Dallas,  for  furnishing  and 
delivering  9000  bbl.  of  Portland  cement  at  Port  Arthur.  Tex.: 
Southwestern  States  Portland  Cement  Co.,  Dallas.  $1.95  per 
bbl.  "Trinity"  brand:  delivered  bv  rail;  F.  R.  Bissell,  trustee 
Texas  Portland  Cement  Co..  Dallas.  $1.95  per  bbl.,  "Lone  Star" 
brand:  by  rail:  Atlas  Portland  Cement  Co..  New  York.  $2.05 
per  bbl.  "Atlas"  brand:  by  vessel.  The  sum  of  10c.  in  each 
case  is  allowed  per  sack   for  each  sack  returned. 

„  Pnmn— Fort  Sill.  Okla,— Bids  will  be  received  by  A.  U. 
Faulkner,  Const.  Q.  M..  U.  S.  A..  Fort  Sill,  for  constructing 
wooden  storage  tank  and  installing  motor-driven  triplex 
pump   with   necessary   piping,    etc.,    at    Fort    Sill. 

■frCanal — Grand  Junction.  Colo. — Bids  will  be  erected  bv 
the  U.  S.  Reclamation  Service.  Grand  Junction,  until  June  2 
for  earth-work  on  the  first  five  miles  of  the  main  canal. 
Grand  Valley  Project.  Colo.  This  work  involves  the  ex- 
cavation of  approximately  365.000  cu.yd.  of  material,  and  is 
.situated  near  the  main  line  of  the  Denver  &  Rio  Grande 
R.R.  and  Colorado  Midland  Rv.  and  between  two  and  seven 
miles   northeast   of  Palisade.   Colo. 

DredgInK — Oakland.  Calif. — Bids  were  received  .\pr.  14 
for  dredging  in  Oakland  Harbor,  about  1.03S.450  cu.yd.: 
Standard  American  Dredging  Co..  Merchants  Exchange  BIdg.. 
San  Francisco.  15Jc.  per  cu.vd.;  San  Francisco  Bridge  Co..  Ne- 
vada Bank  Bldg..  San  Francisco,  12.Sc.;  N.  R.  Harris,  21  Cali- 
fornia St.,  San  Francisco,   13.4Sc. 


Slon.-— Portland.  Ore. — Bids  will  be  received  bv  .MuJ.  J.  F. 
Mclniloe.  CoroH  lOiigrs.,  U.  S.  A..  Portland,  until  11  a.m..  Mav 
Jo,  tor  rurnlHhlng  and  di-llverlnK  Mtone  for  Jetty  conMlrucllon 
at   the   mouth  of  the  Columbia    River,  Ore.,   and   U'ashiiiKtun. 

Kleftrle-l.lKht  NyKlem — Fort  Ma»on.  Calif — The  loweHt  hid 
submitted  to  Cant.  E.  S.  Walton.  CorpB  Engrs.,  U.  S.  A..  Fort 
Mason,  for  Installiiig  an  elei  Irlr-llKhl  syHtem,  wan  that  of  th. 
Newlierr.v-neiidlielni  Co.,  Humboldt  Bank  Bldg.,  .San  Fian- 
cisco.   Calif.,   at    $15,700. 

+«MI  lliirner»— Fort  Maaon.  Calif.— The  contract  for  the 
InHtallatlon  of  oil  burners  at  Fort  Maaon  and  Fort  W  Infield 
Scott  has  been  awarded  to  the  AMEIUCAN  HEAT  &  POWKit 
CO.,     at     $20,000. 

OH  Tiiiik— Hawaii— Bids  will  he  received  by  the  Bureau  of 
Yard.s  and  Docks,  Navy  Dept.,  Washington,  D.  C.  until  11  a.m.. 
May  24,  for  the  construction  of  one  gti-i-l  oil-storage  tank  at 
V'ono"^'"     "'""""    "'    Pearl    Harbor,    H.    T.      Estimated    coat, 

+  l>Hin|i  CnrK — Hawaii — The  contract  has  been  awarded  to 
the  \\  ILLIAM  J.  OLIVER  MFG.  CO.,  Knoxvllle.  Tenn.,  for 
furnishing  5  dump  cars,  20  yd.  capacity,  for  delivery  at  the 
naval  station.  Pearl  Harbor  H.  T.,  at  $33,310.  Bids  were 
opened  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.. 
\\ashington.    D.    C.  }  f    ■ 

Vital     llolMtliiK'    TnwtTH — Hawaii — Bids     were     received     as 

follows.  May  3,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington.  I).  C.  for  the  installation  of  two  coal- 
hoisting  towers  at  the  Pearl  Harbor,  H.  T.,  Naval  Station: 
McMyler  Interstate  Co..  Bedford.  Ohio.  $99,200;  liobbins  Con- 
veyor Belt  Ci,..  New  York,  one,  $41,000:  two,  $75,000:  C.  W. 
Hunt  Co..  West  New  Brighton.  N.  Y..  one,  $38,700,  alternate. 
$42,400:  two.  $70,500,  alternate,  $77,600;  .Mead-Morrison  Mfg. 
Co..  149  Broadway,  New  York,  one,  $75,058.  alternate,  $60,- 
4S0;  two,  $116,498.  alternate,  $94,650.  Exeter  .Machine  Works. 
Pittston,  Penn..  one.  $45,200;  two  $84,950.  These  towers  will 
be  self-propelling  steeple  coal-hoisting  towers  of  steel  fram- 
ing erected  upon  65-llj.  rails  on  a  coaling  wharf  trestle.  Each 
tower  will  be  capable  of  handling  a  grab  bucket  holding 
2Vj  tons  of  coal.  The  tower  rails  are  30  ft.  center  to  center. 
The  arms  of  the  towers  are  to  be  capable  of  raising  and 
lowering,  and  allowing  the  center  of  the  bucket  to  travel 
62  ft.  beyond  the  center  of  the  outboard  tower  rail.  The 
towers    are    to    be    steam    operated    and    the    fuel    will    be    coal. 

.MISCELl, A.M'IOl  S 

Dredglns — Boston,  Mass. — Bids  were  received  as  follows 
by  the  State  Harbor  and  Land  Commissioners,  Boston,  for 
dredging  at  South  River:  Bay  State  Dredging  Co..  Boston. 
39-!4C.  per  cu.yd.  and  $5  per  cu.yd.  for  boulders:  J.  P  O'Rior- 
den.  Charlestown.  49c.  and  $15.  Both  bids  were  rejected,  as 
were  the  bids  for  Woods  Hole  the  preceding  week,  all  being 
considered    excessive.      Wm.    T.    Williams    is   Ch.    Engr. 

Bulkhead — Boston.  Mass. — Bids  were  received  by  the 
Directors  of  the  Port  of  Boston,  Apr.  30.  for  the  construction 
of  a  bulkhead  at  East  Boston;  (a)  3300  lin.ft.  of  oak  piles  and 
hard  pine  timber;  lb)  7220  lin.ft.  of  spruce  piles  and  hard 
pine  timber;  (c)  980  lin.ft.  of  spruce  piles  and  spruce  timber; 
(d)  11.500  ft.  of  platform:  (e)  totals:  Lawior  Bros.,  (a) 
$14.18:  (b)  $12.49;  (c)  $12.49:  (d)  $1.25;  (e)  $163,587:  Ren- 
dle  &  Stoddard,  (a)  $15.76:  (b)  $12.24;  (c)  $12.24;  id)  $1.20- 
le)  $166,176:  John  Cochran  &  Sons  Co.,  (a)  $15.32;  (b)  $13.04: 
(c)  $13.50;  (d)  $1.68:  (e)  $177,352;  W.  H.  Ellis,  (a)  $19.00; 
(b)  $14.24:  (c)  $12.63:  (d)  $3.09;  (e)  $214,345;  Great  Lakes 
Dredge  &  Docks  Co.,  la)  $30:  (h)  $25;  (c)  $25;  (d)  $1.50;  (e) 
$221,250:  H.   P.  Converse  &  Co.,    (e)    cost    +    7 «.■;{. 

+$igrnBl  Towers — Lynn.  Mass.- — Th4'  contract  has  been 
awarded  to  the  C.  A.  DODGE  CO.,  Cambridge.  Mass..  for  the 
erection  of  three  signal  towers  for  the  Boston  &  Maine  R.R. 
Co.  The  towers  will  be  of  reinforced  concrete,  three  stories, 
20x40   ft. 

+BarRe  Canal  AVork — .■\lbany.  N.  Y.— The  contract  has 
been  awarded  to  JOHN  YOUNG,  Syracuse.  N.  Y..  for  the  con- 
struction of  Barge  Canal  Contract  No.  112.  at  $120,350.  This 
contract  calls  for  the  driving  of  145.000  lin.ft.  of  sheet  steel 
piling  for  the  protection  of  the  embankments  of  the  canal 
at  various  points  in  Niagara  and  Slonroe  Counties.  List  of 
bidders    noted    .\pr.    24. 

+  BnrKe  Canal  AVork — .\lbany,  N.  Y. — The  contract  has 
been  awarded  to  WILLIAM  H.  DOWDLE.  Oswego,  N.  Y..  for 
the  construction  of  Barge  Canal  Contract  No.  113.  at  $21,964. 
The  contract  provides  for  furnishing  and  delivering  lumber 
and  wooden  piles  at  Bushnell's  Basin  and  HoIIev.  The  other 
bidders  were  Lupfer  &  Remick.  of  Buffalo.  $22,139.  and  John 
Murphy,    of    Holley.    $24,820.      List    of    bidders    noted    Apr.    24. 

tFire  .\larm  TeleKraph — Brooklyn,  N.  Y. — The  contract  has 
been  awarded  to  the  SAFE:TY  INSL'L.^TED  AVI  RE  &  CABLE 
CO.,  114  Liberty  St.,  New-  York,  N.  Y.,  for  the  installation  of 
an  extension  to  the  fire-alarm  telegraph  system  in  the  Bor- 
ough of  Brooklyn,  at  $60,700.  Bids  were  opened  Apr.  15.  bv 
Joseph  Johnson,    Fire   Comr.     List  of  bidders  noted  May   24. 

Bath  House — Buffalo.  N.  Y. — Bids  will  be  received  until 
11  a.m..  May  9.  by  the  Department  of  Public  Works,  for  the 
erection  of  a  public  bath  house.  Separate  bids  must  be  sub- 
mitted for  the  following:  (a)  Masonry,  concreting,  cutstone. 
plastering  etc.;  (b)  structural  iron  and  steel  work,  stairways, 
etc.;  (c)  fireproofing.  floors,  partitions,  roof,  etc.:  (d)  carpen- 
try, mill  work,  painting,  glazing,  hardware,  etc.:  (e)  roofing, 
sheet-metal  worl<.  etc.;  If)  marble,  slate,  tile  work,  etc.;  (g) 
electric  wiring.  lighting  fixtures,  etc.:  (h)  plumbing,  drainage, 
gas  fitting,  etc.;    (i)   heating,  ventilating,  radiation,  etc. 

Road  .SurfaeinB  Material — New  York.  N.  Y.— Bids  will  be 
received  until  noon.  Max-  13.  bv  the  President  of  the  Borough 
of  Richmond.  Borough  Hall.  St.  George.  S.  I..  N.  Y..  for  fur- 
nishing and  delivering  40.000  gal.  of  bituminous  road  sur- 
facing material,  tar  base,  in  tank  cars  at  any  railroad  station 
in  the   Borough   of  Richmond.      George  Cromw-ell   is   Pres. 

+Fire  Kngiue  HouKe — New  York.  N.  Y.  —  We  are  ofl[iciaIlv 
advised  that  the  Fire  Department.  157  East  67th  St..  has 
awarded  the  following  contracts  from  bids  received  on  .Xor 
2S:  For  the  construction  of  a  new  engine  house  on  Benedict 
.^ve..  north  of  Fulton  St..  Woodhaven.  to  W.  15.  MOORE  2029 
East   15th   St.,    Brooklyn,  at  $35,527;   for   the  construction   of  a 
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new  engine  house  on  Seventh  Ave.,  north  of  16th  St.,  ^"hite- 
stone.  to  HAXSOX  &  McHUGH,  47  West  34th  St.,  at  $n.S79. 
Joseph    Johnson    is   Conir. 

Subnay — Rochester,  N.  Y.  —  The  Eastman  Kodak  Co.. 
Rochester,  is  considering  the  construction  of  a  subway  from 
the  Buffalo.  Rochester  &  Pittsburgh  Ry.  tracks  to  its  plant, 
a  distance  of  about  three-quarters  of  a  mile.  The  cost  of  the 
proposed  work  is  estimated  at  about   $1,000,000. 

Coal  Pooketii — Athenia,  N.  J. — The  Meier  &  Thorburn  Coal 
Co.  is  havins  plans  prepared  for  a  series  of  modern  coal 
pockets  at  Athenia. 

Rrrrratlon  Plerx — Camden,  N.  J. — The  city  is  considering 
the  construction  of  recreation  piers.  I.,.  E.  Farnham.  City 
Engr..  has  been  ordered  to  prepare  plans  and  specifications 
for  the  proposed  work. 

+Cfnirnt — .Vtlania.  Ga. — The  contract  has  been  awarded 
to  V.  H.  KHTKG.SH.\BER.  Atlanta,  for  furnishing  cement  for 
the  city  for  the  year  at  $1.78%   per  bbl. 

Ensinr  HaaN« — Cincinnati.  Ohio — Bids  will  be  received 
until  noon.  May  12.  by  the  Director  of  Public  Safety  for  the 
erection  and  completion  of  the  proposed  engine  house  on 
Main  St.  Harry  Hake  and  Carles  H.  Kuck.  S02  Provident 
Bank    Bldg.,    Carthage,    are    Archs.      John    H.    Druffel    is   Sec.v. 

Stablr — Cincinnati,  Ohio — Bids  will  be  receive!  by  the  Di- 
rector of  Public  Safety  until  noon.  May  12.  for  t'  e  remodel- 
ing of  patrol  station  No.  S  and  converting  it  into  a  stable 
for    traffic.      John    H.    Druffel    is    Secy. 

+Klllni;  CaHrH — Cincinnati.  Ohio — The  contract  has  been 
awarded  to  the  ART  METAL.  CONSTRUCTION  CO..  Cincinnati, 
for  metal  filing  cases  for  the  Union  Central  Life  Insurance 
Co.'s  new  offices,  at  about  $30,000. 

Hank  and  ChannrI  Work — Dayton,  Ohio — Plans  have  been 
submitted  to  the  City  Council  for  strengthening  the  Great 
Miami  River  banks  and  deepening  the  channel  to  protect  the 
city  again.st  Hoods.  Estimated  cost,  $4,675,000.  G.  C.  Cummin 
is  City   Engr. 

RrpalrH  to  Dam — Middletown.  Ohio — John  T  Miller.  State 
Supt.  of  Pub.  AVks..  Columbus.  Ohio,  has  estimated  the  cost 
of  repairing  the  state  dam  and  locks  north  of  Middletown, 
at  about  $50,000. 

+  DralnaKr  DHoh — Boonville.  Tnd. — The  contract  has  been 
awarded  to  FRED  C.  MORG.VN.  Vincennes,  Ind..  for  the  con- 
struction of  the  Homer  E.  Totten  ditch,  at  $28,034.  Other 
bidders  were:  T.  Foohey  Dredging  Co.,  Fort  Wavne.  Ind., 
$31,700:  Hilbert  Bennet.  Richland  Citv,  Ind..  $37.<t90:  .1.  G. 
Berger,  South  Bend.  Ind.,  $2S.50(I:  H.  C.  Roetzel  &  Co..  Rock- 
port,  Ind..  $24.2S2.  The  ditch  to  be  constructed  is  about  five 
miles  long  and  is  along  the  Warrick  and  .Spencer  County  line, 

AKoad  Boiler — Grand  Rapids.  Mich. — Bids  will  be  received 
by  the  Board  of  Public  Works  until  May  16.  for  fur- 
nishing a  20.000  lb.  steam  r  >ad  roller  of  the  macadam  type, 
according  to  the  specifications  on  file  at  the  office  of  the  board. 

L.rTprH — Illinois — Appropriations  of  about  $600,000  for  re- 
constructing and  strengthening  levees  along  the  Mississippi 
River  at  Cairo  and  Mound  City.  III.,  weakened  bv  the  recent 
flood,  were  proposed  Apr.  28  by  Representative  Hill,  of  Illinois. 
The  bill  would  appropriate  $5»0.0«0  for  work  at  Cairo  and 
$100,000  for  work  at  Mound   City. 

+DrainaKr — Belleville,  111. — The  contract  has  been  awarded 
to  R.  A.  BROWN.  Washington,  Ind.,  by  Richland  Creek  Drain- 
age District  for  drainage  work  In  the  district  at  about  $10,000. 

firanilMtand — Chicago.  111. — The  Chicago  .\merican  League 
Baseball  Club  is  planning  to  Increase  the  capacity  of  its 
South  Side  baseball  park.  .According  to  the  plans,  the  grand 
stand  will  seat  25.000.  the  50c.  pavilion  lO.OOO.  and  the  25c. 
bleachers    10.000.      The    Improvements    will    cost     $13n,oiP0. 

DItfli— Mone,-.  III. — Bids  will  be  received  until  Miiv  17.  bv 
the  Commissioners  of  Drainage  Dist.  No.  5  at  the  office  of 
Wm.  Cellarlus.  Town  Clk..  Monee.  for  constructing  an  open 
dlt<h.  about  three  miles,  requiring  30.000  cu.vd.  of  excavation 
and  laying  700  ft.  of  tile  22  In.  In  diameter:  also  bv  the  Com- 
missioners of  DIst.  No.  1,  town  of  Monee  and  Will  for  con- 
structing an  open  ditch,  about  three  miles,  requiring  20  000 
cu.yd.  excavation  and  laying  1200  ft.   24-ln.   tile. 

+Coallnic  Plan*— C,r.-en  Bav.  AVi»._The  Chicago  &  North- 
western Ry.  has  awarded  the  contract  to  ROBERTS  & 
SCHAEPER,  McCorniIck  BIdg.,  Chicago,  III.,  for  the  construc- 
llon  of  a  33-ton  counterbalance  bucket,  Holmen  type  locomo- 
tive coaling   plant   ;it   Green   Bay. 

»hrd— Milwaukee,  wis.— The  Tlllnols  Steel  Co.  will  build 
a  Bteel  shed.  200  ft.  bmg,  80  ft  wide  and  30  ft.  high  at  the 
Lincoln   Avr-.  plant.      Estimated   cost.  $16,000 

4-Coallnic  Plant— Prairie  du  Chien.  Wis.— The  contract  has 
been  award.-d  to  the  ROBERTS  *  SCHAEFER  C<)..  McCormIck 
Bldg..  Chicago.  Til.  by  the  Chicago.  Burlington  &  (Julncv 
R.R.  Co..  for  the  construction  of  a  coaling  plant  at  Prairie 
du   Chlen. 

+DralnaKP  Ditch — Pes  Moines.  Iowa — The  contract  hag 
been  awarded  to  .1.  C  .\NDERSON  for  the  construction  of 
the  Lincoln   and  Crocker  Township  drainage  ditch,  at  $Ht.454. 

Orainaicr — Eldora,  Towa — Bids  will  he  received  until  Mav 
10,  by  E.  T-.  Marriage.  Countv  Audr..  Eldora.  for  the  construc- 
tion of  drainage  ditch  No.  39.     S.  B.  Gardner.   Engr.,   Eldora. 

.  DralnaKr-  Sibley.  Iowa— Bids  will  be  re<-..|ved  until  Mav  12 
by  the  County  Supervisors,  Slbbv,  for  constructing  drains 
In  ninf.  14.  35,400  ft.  6-  to  IS-ln.  tile,  and  DIst.  IS.  3300  ft  6- 
to  15-ln  tile.  V.  A.  Rnrley  Is  Countv  Audr.  L.  .^.  Wilson, 
Engr.    Plhley 

•fnraln— Bllllngs.  Mont The  contract  has  bei.n  award- 
ed to  TITTGH  M-DONALD.  for  the  construction  of  the  old 
McCormIck    drain    went    of   niHInga,  nl    about    $10,000, 

Dltpb — Billing*,  Mont. — Surveys  are  being  made  for  th<- 
eonntrurtlon  of  Cove  Ditch.  Tt  Id  PHtlmated  that  2000  acres 
will   bi>   reclaimed 

IjT-vrr  llonrta-  Marlon.  Ark — BIdii  will  he  received  until 
May  13.  by  the  Board  of  nirectom  of  SI  Francis  T^-vee  nis- 
frlcl,  Tlnndfdph  Bldg.,  Memphlit,  for  11.500.000  levee  bonds 
Bids    will   be    op.n.d   nt    Mnrlr.n.    Ark. 

■kt,nrU,  nam  and  Canal — Beaumont,  Tex. — Bldd  will  be  rr>- 
Cflved   by   the   Navigation   and   Cunal  commlMHlonerR  ut   Benu- 


mont  Navigation  District  of  Jefferson  County.  Tex.,  at  the 
office  of  James  F.  Weed.  Engr.,  Alamo  Block,  Beaumont  un- 
til noon,  June  16,  for  the  construction  of  a  lock,  dam  and 
canal  In  Taylors  Bayou  in  Jefferson  County,  Tex.,  about  one- 
half  mile  abo\'e  West  Port  Arthur.  The  contract  will  include 
furnishing  all  material  and  labor  for  the  construction  of  a 
canal  approximately  1000  ft.  long,  10  feet  depth.  30  ft.  bot- 
tom width,  6U  ft.  top  width,  one  lock  with  chamber  250  ft. 
long,  minimum  depth  of  water  over  sills  lu  ft.,  giates  30  ft. 
wide,  gate  walls  and  foundation  to  be  of  reinforced  con- 
crete construction:  also  the  construction  of  a  dam  across 
Taylors  Bayou,  approximately  160  ft.  wide,  with  seven  sec- 
tions of  drop  gates  of  20  ft.  each.  Detailed  plans  and  speci- 
fications may  be  seen  at  the  office  of  James  F.  Weed,  Engr., 
Beaumont. 

Port  Work — Seattle,  ^\'ash. — Bids  wiH  be  received  until 
May  15  by  the  Port  of  Seattle  Commission  for  poit  work  pro- 
viding for  the  construction  of  superstructures,  marine  rail- 
ways and  roadways,  of  Salmon  Bay  Improvement,  Port  of 
Seattle,  and  for  the  construction  of  the  substructure  of 
Smith's  Cove  Imp-ovement,  Port  of  Seattle. 

Cement— Seattle.  Wash. — The  contract  will  be  awarded  by 
the  County  Commissioners  the  latter  part  of  this  month  for 
20,000   bbl.   of  Portland   cement. 

Wharf  Extension — Eureka.  Calif. — The  Northwestern  Pa- 
cific Ry.  Co.  considers  the  construction  of  300  ft.  of  additional 
wharfage  on  the  west  end  of  the  railroad  wharf,  erecting  100 
ft.  of  additional  warehouse  and  the  opening  of  Commercial 
St.   through  from   the  bay  to  Second  St. 

Fountain — Los  Angeles,  Calif.. — A  fountain  is  to  be  placed 
in  Exposition  Park.  It  will  cost  approximately  $500,000. 
Martin  C.   Neuner  is  Chn  of  Fountain   Com. 

Dump  Cnrn,  LoeomotlveH — Los  Angeles,  Calif. — Bids  will 
be  received  until  May  23  by  the  Bd.  Pnlj.  Wks..  of  Los  Angeles, 
for  furnishing  t.o.b.  cars.  San  Pedro.  40  six-yard,  two-way 
dump  cars.  12  ten-ton  industrial  flat  cars,  and  four  IS-ton 
industrial   locomotives.      W.   B.   Ferris  is   Secy 

TannelH — Los  Angeles.  Calif. — The  Council  has  adopted 
plans  prepared  by  the  City  Engineer  for  the  construction  of 
the    First    and   Second    St.    tunnels.      Estimated   cost,    $25,000. 

Wharf — Martinez,  Calif. — A  franchise  has  been  granted  to 
the  Associated  Oil  Co.,  for  the  construction  of  a  wharf  in 
Suisin   Bay.    near  Avon   Station.      Estimated   cost,   $10,000. 

Embankment — Oakland,  Calif. — Bids  will  be  received  until 
May  15  by  the  San  Francisco-Oakland  Terminal  Rvs.  Co.  for 
the  construction  of  a  solid  embankment  about  9300  ft.  long, 
in  San  Francisco  Bay.  The  project  involves  the  following 
work:  15,800  lin.ft.  of  temporary  railroad  trestle:  14,700  lin.ft. 
of  sheet  pile  bulkhead:  165,000  cu.yd.  rock  excavation;  20,000 
cu.yd.  earth  excavation,  and  1,250,000  cu.vd.  hydraulic  dredg- 
ing. 

Filling — Oakland,  Calif. — Bids  will  be  received  until  May 
15  b.v  the  San  Fran 'isco-Oakland  Terminal  Rvs.  Co..  for 
dredging  about  1.000.000  cu.yd.  from  the  harbor  and  filling 
in  behind  the  wall  which  the  company  will  construct.  W.  P. 
Alberger,   Oakland,   is  Vice-Pres.   and   Gen.    Mgr. 

Tunnel— Oakland.  Calif. — Plans  for  the  construction  of  a 
tunnel  under  the  estuary  between  Oakland  and  Alameda  have 
been  prepared  and  submitted  to  the  Supervisors  bv  the 
County  Surveyor.  Three  plans  are  outlined  for  the  tunnel, 
one  costing  $10,000,000.  a  second  costing  $6,800,000,  and  the 
third  costing  $3,400,000.  The  more  comprehensive  plan  pro- 
pos.d.  which  costs  $10,000,000.  consists  of  two  separate  tunnels, 
one  at  the  foot  of  Miidisoii  St  .  ami  the  other  at  the  foot  of 
Jefferson  St.  That  the  .lefferson  St.  alignment  tubes  be  dis- 
pensed with  and  only  the  Madison  St.  tunnel  constructed  Is 
proposed  In  a  substitute  plan.  This  would  cost  $6,800,000.  It 
satisfactory  arrangements  with  the  street  railway  company 
and  the  suburban  electric  system  cannot  be  made,  the  con- 
struction of  a  single  large  tube  on  the  Madison  St.  alignment 
is  proposed.  It  will  carry  a  20-ft.  driveway  for  vehicles  and 
two  e-ft.  suspended  sidewalks  for  pedestrians.  This  would 
cost    $3,400,000. 

+DrBlnnKe  Ditch — Pomona.  Calif. — LOUIS  FERRILL,  Po- 
mona, was  awarded  the  contract  for  the  construction  of  four 
miles  of  drainage  ditch  15  ft.  wide  and  6  ft.  deep,  at  18c.  per 
cu.yd.  for  excavation  and  $500  for  grubbing  and  clearing  for 
the    Pioneer    Drainage    District. 

+  Plle  FnundatlouM — San  Francisco.  Calif. — The  Panama- 
Paciflc  International  Exposition  Co.  has  awaided  the  contract 
for  the  driving  the  pile  foundation  for  the  Exposition  Palace 
of  Fine  Arts  to  the  CO.NTRA  COST.X  CONSTRI^CTION  CO., 
Seventh  and  Berry  Sts.,  San  Francisco,  at  24Ac.  per  lin.ft.  for 
about  200.000  ft. 

Fire    HouNeii — San     Francisco,     Calif. — Th 
were   opened    by    the   Buildings  and   Grounds 

Panama-Paciflc  International  Exposition  Co..  for  the  con- 
struction of  three  frame  fire  houses  to  be  erected  on  the  ex- 
position grounds  at  Harbor  View:  M.  JI.  Flnlavsim.  $63,213: 
M.  Sheehy  Bros..  $49,116:  Commarv-Peterson  Co.,  Inc.,  $54,- 
900:  Newson.  Wold  &  Kohn  Co..  $54,495;  H.  Chase,  $37,673: 
Fred  Fischer.  $48,727:  Chas.  M.  LIndsav.  $62,871:  L  L  Ber- 
gen &  Son.  $57,457:  O.  C.  Holt.  $55,540:  J.  WInderIng,  $51,250; 
J.  Monk.  N.rfolk.  Va..  $47,500;  Howard  S.  Williams,  $50,960; 
Peter    N.    Sihmldt,    $56,500;    .las.    Furlong,    $54,700. 


Arch.,  Santa  Barbara.  Calif.,  have  been  commissioned  to  nri" 
pare  plans  for  a  new  bath  house  to  be  erected  In  Santa  Bar- 
bara, to  replaci-  the  one  recentlv  di-stroved  bv  Are.  The 
contract  will  be  let  by  Southi'rn  Ciilir<unla  Edison  Co.  The 
bulliling    win     |>robably    be    of     reinforced    concrete    and    will 
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Wharf— Evandale,    N.    B— Bids   will 

by   It.   C.    Desrochers.   Si'cy.    Depl.    I'l 

r   constructing  a   high-water   wharf  : 


be  reci-Ived  until  May 
lb.  Wks.,  Ottawa,  Ont„ 
t    Evandale. 


Timber— St.    John,    N.    B.— Bids    will    be   received    until   May 
12.    by  R.   C.  DeHrochern,  .Secy.   Dept.    Pub.   Wks..  Ottawa,  Ont, 
f;ir  furnishing  creoMoted  timber  for  Northern  and  Eastern  NeW^ 
Brunswick. 

Wharf,  DrpdKlnK— Belleville,  Ont.—  Bids  will  be  rerelvi>d 
utitll  Mav  20  by  R,  C.  Di-Hrochi-rs,  Secv.  Dept.  Pub.  Wkl,, 
oitiiwa,  Ont.,  for  ronstrucllng  a  wharf  and  dredging  at  Bi'lle- 
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II,— 'I'll.-  i;,.unl  „|-  (.'(.nliol 
I'.WADA  WIIU.;  &  CAHIvK 
I'll-    I'M     I  lie    luinrorth    Ave. 


Ill  IMII.\(;«< 

KoNtoii.  lliiHu.-  Aii(ir-.us.  Jaicilirs  \-  Ituiiliuil,  Ari'hs..  Stall- 
MiiUial  1-ili;  lilil^..  l'.(isl(Mi,  Ml,'  pr.pMiinK  pliiiiH  for  an  addl- 
tiiiii  1(1  thf  Sliili'  Miilual  r.hlK..  al  r.d  Ciuikiihs  St.  The  build- 
iiiK  will  111-  111  Mtoi-li-is.  anil  will  cimiiiy  tin-  block  between 
Connress  aiul   Kilby   Sis.      Tin-  i-sli  iiial.il   c-ost   is  .f  500, 000. 

lilds  will  be  rei-i-ivi-(l  until  Ma.v  1  :i,  tin-  the  construction 
(it  additions  to  null's  doiiiiitoi-y.  hospital  pavilion,  nufsi-'a 
bulIdluK.  etc.,  at  L,onK  Island,  iloston  Harbor.  Jas.  H.  Uorsey 
is  AclinK  Chn.   of  Inliimary    lirpt. 

A  nlni--story  hotel  is  to  be  erected  on  the  site  of  the 
Hotel  Thniiidike,  at  Hoyleston  and  Church  Sts.  Uensmore 
iVi    I.e  Ch-ar.   NS  Broad  St.,  are   lOiiKrs. 

■|'wo  business  buildintrs  10  and  11  stories,  are  planned  at 
WashhiKton  and  Winter  Sts.  Alonzo  W.  Perry  &  Geo.  A. 
CariHUter,    373    Washington    St.,    are    in    charge. 

Ilriioklint',  MiiNK. — Itids  will  be  received  until  May  15,  by 
Killiaui  &  Hopkins,  Aielis.,  0  Park  St.,  Boston,  Mass.,  for  the 
const  i-uctloii  ol'  a  selinol  on  Harvard  Ave.,  near  CooUdfiea 
Corner.  l-'ianklin  W.  llobb.s,  Town  Hall,  is  Chn.  of  School 
Com.      Nol.il    Mar.    27. 

Ilrookliiie.  .>lii.s.s. —  i;i.ls  will  be  received  by  the  School  Com- 
mittee until  4  p.m..  May  Ui,  at  the  Selectmen's  ollicc.  Town 
Hall,  foi-  the  erection  of  a  school  on  the  Edward  Devotion 
s(-hool  lot.  Separate  bids  will  be  rei-eived  for  construction, 
ventilating.  pliiinbiiiK  and  electrical  work.  Killian  &  Hop- 
kins are  Ar<-hs.,  !l  Park  St.,  Boston,  Mass.  Edward  A.  Mc- 
Ettrlck   is   Si-<-y.    of  Selectmen.      Noted    Mar.    27. 

FUchliurK.  Mhnn. — A  seven-story  hotel  to  contain  100  rooms 
Is  to  be  built  for  Johij  Moran.  It  will  be  of  brick,  75x80  ft. 
Geo.  1".  P..  .\ldcrman  &  Bro.,  Holyoke,  Mass.,  are  Archs. 

FKelilMiru.   MasM The    Trustees   of   the    Burbank    Hospital, 

Fitchbui-K.  .Mass.,  have  voted  to  enlarpre  the  hospital  by  the 
erection  of  a  new  building-  and  by  making  alterations  to  the 
present    buildings.      The    estimated    i-osl    Is    .1:42,000. 

(inriinrr,  Muhh. — The  Boston  &  Maine  R.R.  Co.  will  erect 
a  new  passenger  station  opi)osite  Monmouth  Park.  A.  B. 
Corthell   Is   Ch.   Engr.,    Boston.    Mass. 

+  lIi>lyokf,  MnsM. — Tlie  School  Board  has  accepted  plans  for 
a  new  high  school  and  gymnasium  to  cost  $150,000.  Chas. 
O'Donnell    is    Chn.    of  School    Bd. 

LeomliiHtcr.  Miinn. — Frost  &  Chamberlain,  Archs.,  'Wor- 
cester, Mass..  ha\e  been  engaged  to  prepare  plans  for  the 
proposed  new  town  hall.  Everett  B.  Richardson  is  Chn.  Bldg. 
Com.      Noted   Apr.   10. 

l.owfll,  llnNH. — Garfield  Baker,  of  the  Realty  Associates, 
of  Lowell,  has  recently  purchased ,  a  site  of  about  23,000  ft., 
niioii  which  will  be  erected  an  apartment  house.  This  build- 
ing will  fnint  on  Nesmith  St.,  and  the  preliminary  plans  call 
for  a  si.N-story  structur.-. 

+  >ortbiini|itoii,  Mii.ss. — The  contract  for  the  erection  of  an 
addition  to  the  high  school  has  been  awarded  to  D.  A.  SIJLLI- 
V.\N,    Northampton,    at    $53,360. 

Sniem.  Mumh. — The  Masonic  orders  will  erect  a  masonic 
temple  at  Washington  and  Lynde  Sts. 

S|>ring:lielil,  MaN.s. — The  Buckingham  School  will  be  en- 
larged.     B.   Hammett  Seabury   Is  Arch. 

Provldemo.-.  R.  1. — The  Providence  Lodge,  B.  P.  O.  E.,  is 
having  plans  prepared  for  a  new  building  to  be  erected  at 
Green   and   'Washington   .Sts. 

Hartford,  Conn. — Bids  will  he  received  by  the  Building 
ComiTilttee  of  the  Washington  School  District.  Alexander  An- 
gus. Chn..  until  8  p.m..  May  20.  for  the  erection  of  a  two- 
story  brick  addition  to  the  Wilson  St.  school,  as  follows:  (a) 
masonry,  carpenter,  slu-i-t  metal,  steel  and  iron,  painting  and 
elei-trii-al  work:  lb)  plumbing  work:  (c)  heating  plant. 
Whiton    *    MeMahon   are   Archs..   49   Pearl   St.,   Hartford,   Conn. 

+  llr<iokl.vu.  N.  V. — The  Weinboro  Realty  Co..  47  West  34th 
St..  Jlanhattan,  has  awarded  a  contract  to  the  MARCUS  CON- 
TR.VCTlN'i  CO.,  310  Front  St.,  Manhattan,  for  the  excavation, 
shoring,  sheath  piling  and  underpinning,  for  the  12-story  bank 
and  ollice  building,  which  It  will  erect  at  Joralemon  and 
Court  Sts..  Brooklyn,  ■ft'lUiam  E.  Lehman,  738  Broad  St., 
Newark.  N.   J.,   is  the  Arch.      The  estimated   cost  is   $400,000. 

Plans  have  been  filed  by  W.  R.  Tubby,  Arch..  26  Brevoort 
Place,  for  the  construction  of  a  new  Public  Library  at  Stone 
ad  Belmont  Aves.  The  structure  will  be  two  stories  high, 
90x63   ft.,   and   Is  estimated   to   cost    $90,000. 

liulTalo.  ]V.  Y. — The  Enos  &  Sanderson  Co..  Ellicott  and 
Carroll  Sts.,  has  purchased  a  site  at  Bushnell  Sts.  and  the 
Erie    R.R.    track,    upon   which    will    be   erected    a   warehouse. 


Foiiilii,  N.  Y. — W.  J.  Beardsley.  49  Market  St..  Poug-hkeep- 
sli-.  N.  Y.,  has  prepared  plans  for  the  construction  of  a  jail 
at   Fonda.      The   estimated   cost   is   $50,000. 

+Lock|inrt,  ST.  Y. — The  general  contract  for  the  construc- 
tion of  the  courthouse  at  Lockport  has  been  awarded  to 
.IDHN  MOON.  Lockport,  at  $83,850.  Noted  incorrectly  under 
Niagara   Falls,   Apr.    24. 

l>oi-k|iort,  N.  Y. — Plans  for  the  Niagara  County  Almshouse 
prepared  by  C.  R.  Phelps.  Arch.,  Niagara  Falls,  have  been 
approved  by  the  State  Board  of  Charities,  and  bids  for  con- 
struction work  will  soon  be  called  for.  The  plans  show  six 
large  buildings,  including  two  men's  dormitories  accommo- 
dating 100:  one  women's  dormitory  accommodating  60;  a  hos- 
pital to  care  for  35,  and  administration  and  service  buildings. 
All  will  be  joined  bv  arcades.  The  estimated  cost  is  $75,000. 
The  buildings  will  be  located  on  a  farm  of  176  acres  at  the 
easterly  limits  of  the  city. 

New  York,  N.  Y. — Efforts  to  prevent  the  construction  of  a 
skyscraper  office  building  on  the  site  of  the  old  Equitable 
Bldg.,  have  been  frustrated  by  the  fact  that  T.  C.  Du  Pont  has 
taken  title  to  the  property  and  assumed  the  mortgage  for  the 
construction  of  the  building.  The  contractors,  the  Thomp- 
son-Starrett    Co..    of    49   Wall    St..    have    been    advised    to    con- 


_    ..    -,_ltttble   Life 

Assurance  Soi-lety  now  located  at  165  Broadway.  Noted  Jan. 
2    and    Aug.    15. 

+  Harry  Si-hllT,  355  West  End  Ave.,  has  awarded  a  con- 
tract to  RAITCll  BROS.,  1182  Broadway,  for  tho  «le<-l  con- 
struction work  for  Ih<-  12-Btory  hotel,  114x34  ft.,  which  hu 
will  erect  at  the  northeast  corner  of  Broadway  and  »4th  HI. 
Schwartz  &  GroHH,  347  Fifth  Ave.,  arc  tho  Archs.  Tho  t-Htl- 
mated   cost   Is   $2i)l),0Ui).      Noted    Apr.    17. 

Plans  have  b.en  completed  by  C.  P.  H.  Gilbert,  Arch.,  1 1 »" 
Broadway,  for  the  i-onstnictlon  of  a  four-story  bank  build- 
ing, to  be  <-rected  by  the  Lincoln  Trust  Co..  208  Fifth  Ave.,  at 
204  Fifth  Ave.,  through  to  Broadway.  Alexander  H.  Webb  Is 
Pres. 

For  the  iiurpose  of  erecting  a  12-Btory  addition  to  the 
Martha  Wasliington  Hotel,  at  29  East  2»lh  .St.,  the-  'Women's 
Hotel  Co.  has  iiiiictiased  two  dwellings  on  property  adjoining 
the  present    hotel    site.   45x98  ft. 

I'lans  have  I.,  en  ii|i.,l  by  Ross  &  McNeill.  Archs.,  39  East 
42d  St.,  for  III.  e,,ii.sii  iK-tlon  of  a  six-story  loft  building,  lOOx 
99  ft.,  at  Kiev,  nil!  ^yr.  and  5lBt  St.,  for  Henry  Astor,  11  East 
42d    St.      The    I  ^iliMi.ii- .1    cost    is    $60,000. 

Pl;ins  havi  bi  eu  eutnpleted  by  Charles  B.  Meyers,  Arch.,  1 
West  Union  Sq.,  for  the  construction  of. a  six-story  apartment 
house.  107x97  ft.,  at  St.  Nicholas  Ave.  and  190th  St.,  for  the 
190th  St.  Holding  Co..  85  West  119th  St.  The  estimated  cost 
is   $150,000. 

Plans  are  being  prepared  by  Gronenberg  &  Leuchtag. 
Archs.,  303  Fifth  Avi-.,  for  the  construction  of  a  flve-story 
apartment  house,  100x72  ft..  In  111th  St..  west  of  Fifth  Ave., 
for   the   Tlllmlll    Construction    Co..    132   Nassau    St. 

Plans  have  been  filed  by  Gronenberg  &  Leuchtag.  Archs.. 
303  Fifth  Ave.,  for  the  construction  of  a  flve-story  tenement, 
115x80  ft.,  at  the  southwest  corner  of  Sherman  Ave.  and  Ar- 
den  St.,  for  the  Gibraltar  Realty  Co..  475  Fifth  Ave.  The  es- 
timated  cost    is   $125,000. 

(lioro.  The  Bronx) — The  Lederer  Construction  Co..  1341 
Southern  Blvd.,  has  purchased  property  on  the  east  side  of 
Southern  Blvd.,  south  of  Jerfnings  St.  The  site  is  i00x75  ft., 
and  plans  will  be  prepared  for  the  construction  of  two  five- 
story  apartmt-nt   houses  ui>on   It. 

Plans  have  been  filed  by  Trowbridge  &  T-lvingston,  Archa, 
527  Fifth  Ave.,  for  the  construction  of  a  five-story  dwelling, 
75x25  ft.,  at  49  East  6Sth  St.,  for  Mrs.  J.  W.  Clark.  51  East 
75th  St.     The  estimated  cost   is   $60,000. 

I'lans  have  been  filed  by  A.  C.  .Jackson,  Arch.,  346  Fourth 
Ave.,  for  the  construction  of  a  four-story  dwelling.  70x33  ft., 
on  the  iM.i  Ih.sjile  of  7Sth  St.,  east  of  Madison  Ave.,  for  A. 
RatlilM.li>.    i:!ii     lOast    65th    St.      The    estimated    cost    is    $80,000. 

+Th.  i;.  I  nh.-iiner  Estate,  care  of  W.  Walter.  52  Broadway, 
has  awaide.l  a  contract  to  FLEISHMAN  BROS.,  507  Fifth 
Ave.,  for  the  construction  of  a  four-story  theater  and  office 
building,  at  Broadway  and  Slst  St.  Thomas  W.  Lamb,  644 
Eighth    Ave.,    is   the    Arch. 

Maximillian  ZIpkes,  Arch.,  220  Fifth  Ave.,  is  preparing 
plans  for  the  construction  of  a  12-story  loft  building  at  108 
West  25th  St.,  for  the  108,110  West  25th  St.  Co.  Inc.  The 
estimated  cost   is   $200,000. 

Bids  are  now  being  received  by  Macklin  Arbuckle,  Secy. 
The  Lambs  Club,  130  West  44th  St.,  for  the  construction  of  a 
12-story  annex  to  the  present  club  building.  It  will  be  90x40 
ft.,  and  is  estimated  to  cost  $350,000.  Freeman  &  Hasslemen. 
42nd    St.    Bldg.,    are    the    Archs. 

IVinfsara  Falls,  IV.  Y. — W.  H.  Zawadskl,  Arch.,  Buffalo,  has 
completed  plans  and  is  taking  bids  for  a  three-story  and 
basement  school  building  64x126  ft.  to  be  erected  by  the 
Church  of  the  Holy  Trinity.  Rev.  Alex.  Pitass  is  Pastor,  1347 
Falls  St.  It  will  he  of  stone,  brick  and  structural  steel. 
The  estimated  cost  $60,000. 

Olean,  N.  Y. — The  Board  of  Education  has  accepted  the 
plans  of  E.  E.  Jerolemon.  Arch.,  of  Buffalo,  for  an  addition 
to  be  made  to  Public  School  No.  2  at  Eleventh  and  State  Sts. 
Bids  will  be  received  until  May  12.  The  estimated  cost  la 
$40,000. 

Schenectady,  N.  Y. — Plans  have  been  completed  for  a 
gymnasium,  two  stories  and  basement,  70x200  ft.,  for  Union 
College,  by  George  B.  Post  &  Sons.  New  York.  It  will  be  of 
steel,   stone,    brick  and  stucco   construction. 

+  SyraouHe,  N.  Y. — The  contract  has  been  awarded  to 
EDWARD  K.  FBNNO,  Rosenbloom  Bldg..  Syracuse,  for  the 
construction  of  the  warehouse  on  West  Willow  St.,  for 
C.  W.  Snow  &  Co.     Noted  Apr.  17. 

■f  Atlantle  City,  N.  J. — The  contract  has  been  awarded  to 
ALEXANDER  CHAMBLEY.  for  the  construction  of  a  four- 
storv  brick  school,  at  Massachusetts  and  Atlantic  Aves. 
Noted  Apr.  3. 

Bayunne,  N.  J. — The  Y.  M.  C.  A.  of  Bayonne  contemplates 
the  erection  of  a  brick  and  reinforced-concrete  building 
on  Broadway,  between  3Sth  and  39th  Sts.  The  estimated 
cost  is  .$100,000.     A.   W.   Forman  is  Pres. 

Bloomlield.  N.  J. — Bids  will  be  received  until  May  15.  by 
John  P.  Capen.  45  Clinton  St.,  Newark,  for  the  construction 
of  a  school  at  Franklin  and  Broad  Sts.  for  the  German  Theo- 
logical   Seminary.      The    estimated    cost    is    $70,000. 

Rllxabeth,   N.  J Hyman    Rosensohn,   Arch.,    785    Broad   St.. 

Newark.  N.  J.,  prepared  plans  for  a  theater  46.x60  ft.,  and 
200  ft.  deep,  at  Elizabeth,  for  L.  M.  Finger.  The  estimated 
cost  is   $40,000. 

The  Board  of  Education  of  L'nion  Township  has  authorized 
a  bond  issue  of  $45,000.  for  the  erection  of  additions  to  the 
public  school  buildings  at  Unionvllle  and  Connecticut  Farms. 

Irvlngton,  N.  J. — The  lowest  bidder  was  the  B.  &  W.  Con- 
crete Co.,  Newarl<.  N.  J.,  at  $41,657,  for  the  construction  of 
the   school   on  Augusta   .St. 

MorriHtown,  IV.  J. — W.  H.  McElfatrick.  701  Seventh  Ave.. 
New  Y'ork,  has  prepared  plans  for  the  construction  of  a  two-- 
storv  brick  addition  to  the  theater  for  A.  Esposlto.  The 
estimated  cost  is   $100,000. 

Passaic,  Bf.  J. — Alex  Seebas,  85  Quincy  St.,  is  preparing 
plans  for  the  construction  of  a  three-story  brick  theater. 
60x145  ft.,  to  be  erected  in  Main  St..  for  the  Passaic  Realty 
&  .\musement  Co.,  People's  Bank  Bldg.  The  estimated  cost 
is   $50,000. 
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Trenton,  ST.  J. — Kleman  &  Fowler.  Archs..  First  National 
Bank  Bldg^..  Trenton,  are  preparing  plans  for  the  construction 
of  a    10-story   hotel.      The   estimated   cost   is   $500,000. 

The  New  Jersey  State  Appropriation  Bill,  recently  signed 
by  Gov.  Fielder,  authorizes  the  construction  of  an  addition  to 
the  State  Normal  School  at  Trenton,  at  a  cost  of  $85,000. 

Went  »m-  York.  \.  J. — Gregory  B.  Webb.  104  West  42d 
St.,  New  York,  is  preparing:  plans  for  the  construction  of  a 
three-story  school  on  Hudson  Ave.,  between  10th  and  11th 
Sts.,  for  the  Board  of  Education.  The  estimated  cost  is 
$100,000. 

Brilefonte,  Prnn. — rreliminarv  plans  for  the  new  peniten- 
tiary to  be  constructed  for  the  state  have  been  completd  by 
John  T.  Windrin.  Arch..  Commonwealth  Bldg..  Philadelphia. 
The  estimated  cost  is  $1,250,000. 

+Coateiivillr.  Prnn. — The  contract  for  the  construction  of 
the  two-story  brick  school  at  Coatesville,  has  been  awarded 
to  W.  J.  ELLIOTT.  Coatesville. 

Crafton.  I'enn. — Bids  will  be  received  until  May  19,  by  L. 
F.  Wentz.  Secy.,  Bd.  of  Education,  for  the  construction  of  a 
high  school  at  Crafton.  The  estimated  cost  is  $100,000. 
Noted  Apr.  17. 

Donors,  Penn, — C.  C.  Compton.  .\rch..  Post  OfTice  Bldg.,  is 
revisintf  plan.s  for  the  school  building  to  be  erected  by  the 
Board  of  Education.  Plans  will  be  readv  for  bids  about  May 
15.  The  building  will  be  130x165  ft.,  two  stories  and  basement. 
of  brick  and  steel.      It  will  cost  about  $80,000. 

+E:rlr,  Prnn. — The  contract  for  the  addition  to  Hamot 
Hospital  has  been  awarded  to  CONSTABLE  BROS.  Co.,  Erie. 
Penn.     The  estimated  cost  is  $160,000. 

+Llanrrrh,  Prnn. — The  contract  for  the  construction  of  the 
twro-story  stone  school  at  Llanerch,  has  been  awarded  to 
P.  J.  HURLEY,   1233  Cherry  St. 

MorrlHtonn.  Prnn. — Benjamin  R.  Stevens,  .\rch.,  Norris- 
town,  is  preparing  plans  for  the  construction  of  a  one-story 
bank  building  on  Main  St..  52x80  ft.,  for  the  Montgomery 
Trust   Co.      The    estimated    cost    is    $50,000. 

Nrw  CaHtlr,  Prnn. —  Frank  Foulk,  .Xrch.,  Pearson  Block,  has 
preliminarv  plans  in  progress  for  a  three-storv  brick  and 
stone  lodge  building  for  the  New  Castle  B.  P.  O.  E.  The  esti- 
mated  cost   is    $50,000. 

+OII  City.  Prnn. — E.  .  E.  Bailev  Co.,  Arch.,  awarded  to  E. 
M.  CROUCH  the  contract  for  building  a  stone  church  for  the 
Second  Presbyterian  Congregation  in  West  First  St.  Cost, 
$80,000. 

Phllafirlphia,  Prnn.— Ralph  E.  White.  Arch..  918  Penn  Bldg., 
is  preparing  plans  for  a  21-story  office  building  to  be  erected 
near  th*-  center  of  the  citv. 

+The  contract  has  been  awarded  to  the  WELLS  BROS.  CO.. 
New  York,  for  the  construction  of  two  additional  buildings 
for  the  Home  for  Feeble-Minded.  at  Southampton  and  Ben- 
salem  turnpike.  Byberry.  f)ne  building  to  be  228x53  ft.,  two 
storle.s,  and  the  other  144x54  ft.,  two  stories.  Philip  E.  John- 
son   is   Arch.      The    estimated    cost    is   $140,000. 

Sauer  &  Hahn.  Archs.,  1112  Chestnut  St..  are  receiving  bids 
for  the  construction  of  a  loft  building  at  13th  and  Vine  Sts., 
for  Samuel   Sternberger.      The   i-stimati-d   cost   is   $400,000. 

Anderson  &  Haupt,  .Archs..  820  IJrexel  Bldg..  have  prepared 
plans  for  the  construction  of  a  church  at  Sixth  and  Spring 
Garden  Sts.,  for  the  Russian  Greek  Orthodox  Church  of  St. 
Michael   the  Archang.l.      The  estimated   cost    is   $80,000. 

Plans  have  been  completed  by  Furness  &  Evans.  -Vrchs., 
Philadelphia,  for  the  construction  of  an  Addition  to  the  .\rcade 
Bldg.,  at  10  South  I'.road  St.  It  will  be  of  steel.  12  stories. 
The   estimated    cost    is    $500,000.      Noted    .\pr.    3. 

Sauer  &  Hahn,  Archs.,  112  Chestnut  St.,  are  preparing  plans 
for  the  construction  of  a  flve-story  cold-storage  building  and 
warehouse  at  712  South  Second  St.,  for  Sklaroff  &  Sons. 
Bids  are  being  received. 

+  PI«tiibureh.  Prnn. — MacClure  &  Spahr.  Archs.,  Keystone 
Bank  Bldg..  have  awarded  to  JOHN  EHRLINGKR.  1840'  Fifth 
.■\ve.,  the  contract  for  remodelling  the  store  building  at  342 
Fifth  Ave.,  for  Frank  &  Seder.  The  work  will  cost  about 
$50,000. 

Carlton  Strong.  .\rch..  TTnlon  Bank  Bldg..  is  preparlnf; 
sketches  for  the  proposed  science  hall,  chemistry  and  engi- 
neering buildings  for  the  Duquesne  University,  to  cost 
$250,000. 

Plans  are  now  being  prepared  by  Klehnel  &  Elliott,  Archs., 
Publication  Bldg..  for  a  one-  and  two-story  brick,  terra  cotta 
and  tile  tuberculosis  hospital,  to  be  built  on  the  Leach  farm, 
near  Highland  Park,  for  the  city.  The  group  of  buildings 
will  cost  $150,000. 

+PII«iil>arKh.  Prnn. — Th--  contract  has  been  awarded  to  the 
ORORGK  HOGG  CO..  Phllad.Iphla.  Penn..  for  the  construction 
of  the  apartment  hous.-  at  Ellsworth  and  Maryland  Aves. 
The  estimated    c  lyt    Is    $5.-i.00n. 

tl'nionlonn,  Prnn,- — The  contract  has  been  awarded  to  the 
r?l  PE.VN  BIIILniNG  CO.,  for  the  construction  of  a  two- 
story  brick  and  !<t<-.I  theater  In  East  Main  St.  A.  P:  Cooper 
Is  Arch..   First   National    Bank    Bldg. 

^naltlmorr.  Md The  contract    for  the  construction    of  the 

addition  to  the  Industrial  building  at  Preston  St.  and  Clifton 
Place  has  been  awarded  to  JOHN  WATERS.  23  East  Water 
St.,    Baltimore.      Noted     Apr.     17. 

ramlirldcr,  Md. — The  Btatf>  ban  approved  the  plans  and 
BneclflcHllons  prepared  bv  Parker.  Thomas  &  Rice.  Archs.. 
I'nion  Trust  Bldg.  Raltfmore.  for  the  construction  of  thfi 
Kastern  Shore  lloHpllal  for  the  Insane,  to  cost  $165,000.  Jag. 
Rush  Marshall,  of  llornblower  &  Marshall,  Consult.  Rngra., 
Washington,    D.   C.    Is   In  charge. 

+WaablnR«oD,  H.  C.—  The  contract  has  been  awarded  to  P. 
I,  WAGNER.  1113  H  SI.  N.  W.  W.-ishlngton.  n  C.  for  the 
construction  of  Ihr-  Home  for  the  Blind,  on  R  St..  bilwren 
Snth  and  Slut  Sis.  Charles  Mason  Remev,  1527  New  Hamp- 
shire   Ave.,   N.  W.,  Washington,   Is   Arch. 

rharlratnn.  W.  \m — Weber,  Werner  *  Adklns.  Archs., 
Perin  Bldg..  Clm  Innatl.  Ohio,  hiivi'  li<en  commissioned  to  pre- 
pare plans  for  the  home  for  the  First  Presbvlirlan  Church. 
The  estlmnled  cost  Is  $100,000.  Rstlmates  will  be  received  In 
about  two  weeks. 

+rharlrataB,  *,  r, — The  rontrnrt  has  been  awarded  to  the 
MKLTON  CONHTUUCTION  CO,,  11th  and  H  Sts.,  N,  W.,  Wash- 


ington, D.  C,  for  the  construction  of  the  library  for  the 
Charleston  Library  Society.  McGoodwin  &  Hawley  are  Archs., 
34   South    16th   St.,   Philadelphia.    Penn. 

+.\ngnBta.  Go. — The  contract  has  been  awarded  to  the 
M.A.CKLE-CRAWFORD  CONSTRUCTION  CO..  Atlanta.  Ga.. 
at  $136,000.  for  the  construction  of  an  administration  build- 
ing, dormitory  and  chapel,   for  St.  Joseph's   College. 

+Tampa,  Pla. — The  Tampa  Drug  Co.  has  awarded  a  con- 
tract to  LEVICK  &  MOBLEY,  Tampa,  for  the  construction  of 
the  four-story  warehouse.  98x52^5:  ft.,  at  Florida  Ave.  and 
Washington    St..      F.    M.    Curtis    is    .\rch.,    Tampa. 

+  Birmlnshani.  .Via, — The  contract  for  the  construction  of 
the  warehouse  at  Ave.  E  and  21st  St..  for  the  Birmingham 
Paper  Co.,  has  been  awarded  to  CH.\RLES  M.  .\LLEN.  Birm- 
ingham. 

Huntsvlllr.  .Ma. — C.  K.  Colley.  Arch..  Nashville,  Tenn.,  is 
preparing  plans  for  improvements  and  additions  to  the  court 
house.      The    estimated   cost   is   $65,000. 

Starkvllle,  Miss — The  Agricultural  &  Mechanical  College 
contemplates  erecting  a  Y.  M.  C.  A.  building.  The  estimated 
cost    is    $60,000. 

»\v  Orleans,  La. — Charles  Janvier,  Chn.  of  the  Board  of 
Trustees  of  Tulane  University,  announced  that  plans  for  the 
new  Xewcomb  College  will  be  completed  by  James  Gamble 
Rogers.  11  East  24th  St.,  New  York,  in  about  a  month.  Three; 
weeks  then  will  be  allowed  to  submit  bids.  The  cost  is  to 
be  SSOO.OOO  at  first,  and  the  total  will  run  to  about  $2,000,000. 
Noted  May  1. 

The  Cotton  Exchange  has  decided  to  erect  a  13-storv  build- 
ing on  the  site  of  the  present  one.  at  a  cost  of  approximately 
$600,000. 

The  B.  P.  O.  E.  announce  they  will  receive  from  architects 
during  May,  the  plans  for  the  erection  of  their  new  home. 

Cinrinnati,  Ohio — Bids  will  be  received  until  noon.  May  26 
by  the  Clerk  of  the  Board  of  Education.  Citv  Hall,  for  aUer- 
ations  and  additions  to  the  Carthage  Public  School  on  Fifth 
Ave. 

The  W.  H.  Thole  Co..  commission  merchants,  1142  Main 
St..  Cincinnati,  are  having  plans  drawn  bv  Philip  Pfeiffer, 
Arch.s..  10  East  McMillan  St..  for  a  three-storv  warehouse,  to 
he  built  in  the  rear  of  their  present  location.  It  will  be 
28x38  ft. 

+rineinnati,  Ohio — The  foundation  and  underpinning  con- 
tract has  lieen  awarded  to  the  E.  LID  CONCRETE  CON- 
STRU("TION  CO..  for  the  Gwynne  Bldg.,  to  be  erected  at 
Sixth  and  Main  Sts.  Ernest  Flagg  is  Arch.,  109  Broad  St., 
New  York. 

C'lneinnati.  Ohio — Plans  have  been  prepared  for  the  con- 
struction of  the  Manufacturers'  Permanent  Exhibit  building, 
at  Vine  and  Third  Sts..  on  the  site  of  the  Burnet  House.     LukWj 

Smith  is  Chn.  of  the  Ways  and  Means  Com.  of  the  Cham 


■\\alker    &    Weeks.    Archs..    Cleveland,    are 
the  construction  of  a  12-story  mercantile 

\ve.    and    East    14th    St. 

The   Union    Paper   &   Twine  Co..    112th   St. 

k'eland.    has    purchased    land    on    Lakeside 

Ivania    R.R.    tracks,   as  a    site   for  a  largo 


ber  of  Commerce. 
CIrvrlnnd.    Ohio 

preparing  plans  fo 
building    at    Euclid 

Cleveland,  Ohio- 
and  Clair  Ave..  CI 
Ave.,  at  the  Penns 
warehouse.      The   building   will    cost   approximately"  $75",Oo6" 

ColnmlMiH,  Ohio — Bids  will  be  received  until  noon.  Mav  19, 
by  J.  T.  Adams.  810  Columbus  Savings  &  Trust  Bldg..  Colum- 
bus. Ohio,  for  the  construction  of  a  stojie  church  to  be  known 
as  the  Northmtnlster  Presbyterian  Church.  The  estimated 
cost  Is  $60,000.  Marrlot,  .Vllen  &  Hall  are  Archs..  Havden- 
Clinton    Bank    I'.ldg. 

Plans  are  being  prepared  by  Richards.  McCartv  &  Bulford. 
Archs..  61  Ruggery  Bldg.,  Columbus,  for  a  club  Viouse.  to  be 
erected  on  East  Broad  St.,  for  the  newlv  organized  Columbus 
Athletic    Club.      The    estimated    cost    Is    $450,000. 

+rhienKo.  III. — The  contract  for  the  construction  of  the 
nine-story  warehouse  on  the  river  front,  between  Clark  St. 
and  La  Salle  Ave.,  has  been  awarded  to  C.  L.  SCHIEDEN- 
HELM.      Noted   .Mar.   6. 

ChlraKo,  III.— Ralph  C.  Otis  and  others  will  erect  an  apart- 
ment house  at  North  State  and  East  Schiller  St.  The  esti- 
mated  cost    Is   $200,000. 

L.  Klein's  Department  store  at  South  Halstead  and  West 
14th  Sis..  Chicago.  III.,  will  erect  a  four-story  addition.  The 
estimated  cost  is  $175,000. 

Merrill.  AVIb. — The  Merrill  Mercantile  Co.  will  erect  a 
5flxl50-ft..  two-story  and  basement  brick  store  building  at 
Stuyvesant   and   Main  Sts. 

Mllwaiikep.  Win. — The  Catholic  Order  of  Sisters  «f  Mercv 
nplating  a  new  home  for  girls.  J.  P.  Carni-v.  City 
I    Chairman    of   the    committee    In    charge.     The   estl- 


I 


is   contt' 

Treas.. 

mated  cost   Is  $60,000. 

Wllnaukrr.  Win. — The  United  Theater  Co.  Is  contemplat- 
ing the  construction  of  a  new  theater  on  lower  Grand  Ave. 
Senator  Wm.  J.  O'Brien.  Chicago.  Is  Pres.  of  the  company. 
It  Is  said  a  lO-story  ofllce  building  will  be  erected  arid 
part   of   It    used   as   a   theater.      The   estimated   cost    Is    $460,000. 

OahkoMh.  Win. —  A  three-story  and  basement.  lOOxBO-ft. 
ofllce  building  will  be  erected  by  the  Fraternal  Reserve  As- 
sociation at   Washington  and  State  Sts. 

+  narlnr.  ■\VI« — The  County  Board  of  Supervisors  has  ratl- 
flid  all  ai-tlons  of  the  special  building  committer  nnd  the 
awarding  nf  contracts  for  the  n<'W  countv  building.  The 
action  has  been  pending  for  a  vear  involving  several  legal 
coniplleatlons.  C.  R.  Bell.  Minneapolis.  Minn..  Is  Aich.  Cost, 
$16.n  000  The  general  i-onlract  was  awarded  to  the  OENERAI., 
CON.><TRUCTION    CO.,    Milwaukee. 

Dra  MolnrN.  Iowa— Thi>  Peopl.^'s  Popular  Mnnthlv.  pub- 
lishers, will  erect  a  four-story  concrete  building.  72x100  ft., 
at  West  Second  nnd  Center  Sts.  The  contract  has  been 
awarded    lo  C.   W.    ENNIS.   Toledo.  Iowa. 

^Waterloo,  lona — The  contract  for  the  construction  nf  the 
Russell  I.iinson  Hotel  has  been  awarded  to  the  DUNPHY- 
FRIDSTEI.V   CO,    .Milwaukee.   Wis.,   at   $365,000. 

Mlnneapolfii,  Minn, — The  Flo\ir  City  Fuel  A  Transfer  Co. 
will  erect  a  four-story  warehouse,  and  coal  el.'vator  on  the 
llnstlngs  *  Dnkoln  line  of  the  Chicago.  Mllwniiki-e  *  St. 
I'nul  Ry..  between  Nicollet  and  Hlalsdell  Aves.  The  eMilm.ifert 
cost   Is  $100,000. 
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NiiiiNlitviiiik.  >nnii.— Thp  Trusto.-a  of  thr  NiniMliwjiiiU  Hlnh 
Sch,),,I  r.iiii.Miphil.'  .rrctliiK  an  iKldillun  tc,  th,.  Kchool.  t-stl- 
iMMl.d     Id     i-cist      fllHI. 11(111. 

S«.  riiul.  Mliiii.— (il-.uiKi-l-  &  FiDSl,  Ar.lis..  SOfi  Till'  T.mpl.-. 
Chlouso,  111.,  are  pitparliiK  plans  for  the  conHtiiict  ion  .if  m 
20-st(iiy  otfico  building  at  Fourth  and  JackHon  Sta..  f.ii  .lani.s 
J.   Hill. 

+T<i|H'kn.  Kiiii.— The  eontract  for  the  Inti-rlnr  or  the 
niiniorlal  buildlna:  ha.s  been  awarded  to  LRKfM'IK  &  SMITH. 
Topeka.  at  $70.00(1.  and  the  (IKORCI.V  M.\UUhIO  CO.  the  eon- 
Iraet  foi-  fnrnishinK  the  marble  wainaeotinu  and  floor.s  in  the 
halls  and  at.-iiru'a.vs. 

+  \\  lelillii,  Kiiii. — The  eontract  has  been  awarded  to  the 
MelJ.:.\X  CONSTKUCTION  CO..  Chicago.  111.,  for  th.  ron- 
slru.tion  of  thi'  live-story  building  at  Rock  Islan.l  .\v.-.  and 
Second    SI.,    for   the   United   Sash    &   Door   Co. 


+0'\elll.    Neb. — The    co 

proposed    school    here    has 
CONSTIUTCTION  CO.,  I.lnc 


itract  for  thi 
been  awarde 
>ln,   Neb. 


I'lil'liir  Minn-,  Mo. — Hids  will  be  received  until  .lane  2.  bv 
M.  .1.  .'Vrnistrong-,  Clk..  School  Bd.,  for  the  construction  of  a 
two-slory  hiKh  school.  115x115  ft.  L.  H.  Walker  Is  Arch.. 
Poplar    Bluff.      The   estimated   cost   is   $70,000. 

+  l><Tinot(.  Ark. — The  contract  for  the  construction  of  the 
hol.i  for  the  Dermott  Hotel  Co.,  has  been  awarded  to  W.  A. 
rUATlll'lR,    Memphis.    Tenn.      Noted   Apr.    17. 

Ilrlier  SprlnKM,  .Vrk. — The  Commissioners  of  Public  Build- 
InKs.  .1.  Iv.  Little  and  J.  H.  Klnsey.  will  receive  bids  until 
May  12.  for  the  construction  of  a  court  house.  Clyde  A. 
Fcrrel    is  Arch..   2101,^    Louisiana   Bt..    Little   Rock,   Ark.' 

Hot  SiirluKH.  Ark. — The  building  committee  for  the  Leon 
H.  Levi  Memorial  Hospital  has  raised  $S0.O00  for  the  con- 
struction   of   the   proposed   building. 

+Dalla><,    Tex. — The     contract     has     been  awarded    to     the 

TRINITY    CONSTRUCTION    CO..     Dallas,    at  $51,975.    for    the 

construction  of  the  Pred  Douglass  School.  William  Nichols 
is  .Arch..  Dallas. 

Port  Worth,  Tex. — The  Chamber  of  Commerce  is  promoting' 
the  erection  of  an  auditorium  building.  It  will  cost  about 
$100,000. 

PoleHtlne,  Tex E.  V.   Smith,   Anderson   County  .ludge.   will 

receive  bids  until  Mav  19.  for  the  construction  of  a  three- 
story  and  basement  court  house.  138x182  ft.  C.  H.  Page  & 
Hro.  are  Archs.,  Austin  and  Houston,  Tex.     Noted  Apr.   3. 

+MiiMko]|?ee,  Okla. — The  contract  for  the  construction  of 
a  $flO,000  Carnegie  Library  has  been  awarded  to  B:.  C.  COSBY, 
of  Muskogee. 

+Sult  Lake  City.  Utah — The  contract  for  the  ornamental 
iron  work  to  be  used  in  the  construction  of  the  Eccles  Build- 
ing. Washington  Ave.  and  24th  St..  has  been  awarded  to  the 
JACKSON  &  RICHTER  IRON  WORKS  CO.,  Denver,  Colo. 
Noted    Apr.    24. 

Portland,  Ore. — Whitehouse  &  Fouilhoux,  .\rchs..  Lumber- 
man's Bldg.,  h.ave  completed  plans  for  the  construction  of  a 
luiildin.g  at  Oak  and  Park  Sts.,  for  the  Balfour-Guthrie  Co. 
For  the  present  the  building  will  be  two  stories  high,  but 
will  have  a  foundation  of  sufficient  strength  to  support  addi- 
tional stories.     The  estimated  cost  is  $50,000. 

Berkeley.  Calif. — H.  K.  Lovell.  .\rch..  1617  Felton  St.. 
Berkeley,  has  completed  plans  for  a  five-story  hotel  and 
store  building,  to  be  erected  at  Sixth  and  Jessie  Sts..  for  Mrs. 
Barker.  A  contract  for  this  work  has  been  awarded  to  P.  H. 
WALKER.   Monadnock    Bldg..    San    Francisco. 

liOBK  Beach,  Calif. — E.  P.  Dewey,  City  Engr..  has  prepared 
preliminary  plans  of  the  proposed  new  city  hall  for  which 
bonds  for  $200,000  will  be  voted.  It  will  be  a  two-story  struc- 
tui-e.  of  reinforced  concrete,  and  will  cover  an  area  of  lOOx 
300   ft. 

+  I,o»  Angeles.  <'alif, — The  Westlake  Hospital  has  awarded 
the  contract  to  WEYMOUTH  CROWELL,  Story  Bldg.,  for  the 
constiuction  of  a  three-storv  brick  and  concrete  hospital  at 
Alvarado  and  Orange  Sts.  Frank  L.  Stiff  is  Arch.  Estimated 
cost.    $35,000. 

Nance  &  Phelps,  Ferguson  Bldg..  were  the  lowest  bidders 
and  will  probably  be  awarded  the  general  contract  for  the 
erection  of  a  three-storv  and  basement  Class  "C"  brick  apart- 
ment house  at  1316  South  Los  Angeles  St..  for  J.  R.  Lane. 
Union  Oil  Bldg.  It  will  contain  about  66  rooms,  and  will  be 
4SX125    ft.      Kysor    &    Biggar.    Wright    &    Callender    Bldg..    are 

+A  contract  has  been  awarded  to  HARRY  JOHNSON  at 
$20,000  for  the  brick  work  in  the  12-story  Class  "A"  office 
building  being  erected  at  Seventh  St.  ami  c.rand  Ave.  for 
John  Brockman.  The  VAN  EMON  lCLEV.\ToR  co.  secured 
the  contract  for  furnishing  and  installing  th.-  .levators  at 
about  $20,000.  The  W.  A.  SCHUMACHKR  CONSTRUCTION 
CO.  is  the  general  contractor.  Barnet.  Haynes  &  Barnett,  717 
Wright  &   Callender  Bldg..   are  Archs. 

+L,OH  .AneeleH,  Calif. — The  contract  has  been  awarded  to 
J.  P.  ATKINSON.  1118  Storv  Bldg.,  Los  Angeles,  at  $451,166. 
for  the  construction  of  the  group  of  nine  buildings  for  the 
Los  Angeles  State  Normal  School  on  Vermont  Ave.,  between 
Willowbrook   and   Monroe   Aves.      Noted  Apr.   24. 

I.OH  .\nKeleM,  Calif. — NeTier  &  Skilling.  Archs..  Pacific  Elec- 
tric Bldg..  are  preparing  plans  for  a  four-story  and  basement 
brick  hotel  to  be  erected  on  Hope  St..  for  W.  H.  Wagner.  S14 
South  Hope  St.  It  will  have  concrete  foundation.  60x156  ft., 
artificial  stone  facing  marble  and  tile  entrance  composition 
roofing. 

Frederick  Noonan,  Arch..  Wright  &  Callender  Bldg..  has 
completed  plans  for  a  four-story  and  basement  Class  "C" 
brick  apartment  house  to  be  erected  on  Orange  St..  for  the 
William  McCartney  Co.  It  \vill  contain  13S  rooms,  lobby,  will 
have  concrete  foundation  and  basement.  75x197  ft.,  plastered 
front,   artificial   stone   porch,    marble  and    tile    entrance. 

Morgan.  Wells  .&  Morgan.  Archs..  A'an  Nuys  Bldg..  have 
completed  plans  for  a  three-story  and  basement  brick  store 
and  loft  building  to  be  erected  at  1047  South  Grand  Ave.,  for 
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wniark,  .111  RnBt  Plr«t  St.  It  will  have  concrete 
in.  50x152  ft.,  cement  baBement,  Htructural  Hteel, 
•Ilk    facing. 

nil,    t'allf.— The    following    blda    were    opened    for    tho 

il  ateel  for  the  Oakland  Auditorium:  Judaon  li'on 
222. 0S2:  I'acillc  Rolling  ,\lllla.  $203. 05!).  Noted  May  i. 
iillowing   blda    were   re<-elved    bv    the   Board    of   Hduca- 

the  general  coiiatruetlon  of  the  <'ommiTelal  High 
in    Broadway:      WILLIAMS     BRO.S.    &     H  K.VDEHSo.V, 

Newaom-Wold  &  Kohn.  $427,125:  Lewla  A.  Illeka  & 
500;  Chrlatenson  Broa..  $435,222;  Van  Sanl-Houghton 
.841;    McLi-ran    &    i'eteraon.    $450,000:    Thurston    &   Co.. 

Continental    Fireproofliig  Co..    $444,500. 

I.   <'allf. — A   aeven-atory   relnforced-concrele   hotel  will 

il  at  Ocean  View   Helghta  between   Palma  and   Venice, 

Martyn    Haenke.    1114    Story    Bldg..    Loa    Angelea.    Is 


+  San     DIeBo. 

T     .M.    KUSSKLl 


Calif.— The  contract  has  been  awarded  to 
30th  ami  Redwood  Sta.,  for  the  aeven-atory 
I'll'  hoti'l  to  be  eri'cted  at  Flrat  and  D  Sta.,  for 
■ick    Co.      It    will    lie    50x100    ft.,    with    <:onerete 

alaba.    ami    hollow    tile    partltiona.      The    cost 


M.  Mattanovich.  .Arch..  David  Hewes  Blag.,  has  working 
drawings  nearly  complete  for  the  construction  of  a  seven- 
story  and  basement  reinforced-concrete  hotel  at  Geary  and 
Williams   Place. 

Cunningham  &  Politeo.  .\rehs..  First  National  Bank  Bldg., 
will  shortly  award  a  contract  for  the  construction  of  a  three- 
story  and  basement  reinforced-concrete  automobile  building 
for  E.  L.  Goldstein  &  Co..  at  Olive  and  Van  N.ss  Aves.  The 
building  will  be  120x109  ft.  There  will  be  two  mezzanine 
floors,  making  the  building  practically  five  stories  in  height. 
Construction  will  be  fireproof.  Exterior  of  the  building  will 
be  faced  with  cement  plaster.  Separate  contracts  will  be 
let.  When  completed  the  building  will  cost  in  the  neighbor- 
hood  of   $80,000. 


-Bids  were  received  for  the  con- 
liiillding.    Polytechnic   High    School. 

"iiiiHi;  Commary-Peterson  Co..  $174.- 
i:ni;ineering  Co..  $l.S2.7fi5;  .Newsom. 

.  ..inahan    D.    Mulford.    $193,690;    F. 

(ight.   $172,571;   O.   E.    Brady   &  Son, 

$193,989. 


San     Franelaen,    Callf.- 

struction  of  the  ;n  n.l^ mi. 
as  follows:  Grant  I"-  ■  ,  1 
400;  Sound  Consli  n.  i  i.ii  ,» 
Wold  &  Kohn.  ?ii;v:;iiv 
Rolandi,  $215,000;  Clias.  \ 
$176,000:   Thurston    it   Co.. 

+  San  Frneiaeo.  Calif. — The  following  contracts  have  been 
awarded  by  Smith  O'Brien,  Arch.,  Humboldt  Bank  Bldg..  in 
connection  with  the  construction  of  the  two-slory  Class  "C" 
store  and  office  building,  for  the  MacDonough  Estate  Co..  at 
Bush  and  Dupont  Sts.:  Granite  and  brick  -work.  ME.VLEY  & 
COLLINS.  IS.T  Stevenson  St..  $6385;  concrete  and  asphalt  work. 
J.  J.  LEONARD.  2843  Howard  St..  $3300;  clearing,  excavating, 
etc..  same  contractor.  $11,675;  carpenter  work.  W.ARD  & 
GOOD^^'IN.  981  Guerrero  St.,  at  $16,033:  cast-iron  and  steel 
■work.  CENTRAL  IRON  WORKS,  654  Florida  St..  $7720;  elec- 
trical work,  awarded  to  BUTTE  ENGINEERING  &  ELEC- 
TRICAL CO..   685   Howard   St..  at   $1195. 

PHnce  Rupert,  B.  C. — Morlev  Davidson.  Viee-Pres.  Grand 
Trunk  Pacific  Rv..  announces  that  a  $2,000,000  hotel  will  be 
built  at  Prince  Rupert.  F.  M.  Rattenbury.  Five  Sisters'  Blk., 
Victoria.   B.  C.   is  .Arch. 

Vancouver,  B.  C. — Plans  have  been  prepared  bv  the  West- 
inghouse.  Church  Kerr  Co..  10  Church  St..  New  York  for  a 
store  building  for  the  Canadian  Pacific  Ry.  on  False  Creek. 
The    estimated    cost    is    $70,000. 

FOREIfiN 

Rnil>vay — Brazil — Final  plans  and  estimates,  it  is  reported, 
have  been  approved  for  the  construction  of  a  Section  of  the 
Coroata-Tocantins  Rv.  The  section  will  be  65',4  miles  in 
length. 

Railway — Portugal — Bids  will  be  received  by  the  Adminis- 
tracao  dos  Caininhos  de  Ferro  do  Estado.  Lisbon.  Portugal, 
for  the  construction  and  operation  of  a  railwa>'  from  Toma  to 
Nazare.  with  a  branch  line  to  Leirla.  Bids  will  be  received 
until  May  2S. 

Pumping  Station — Egypt — Bids  will  be  received  until  July 
1  at' the  office  of  the  Minister  of  Public  Works.  Cairo,  Egypt, 
for  furnishing,  delivering  and  installing  the  machinery  and 
plant  required  for  the  complete  equipment  of  a  pumping 
station,  at  Baltim,  Province  of  Gharbia,  for  the  purpose  of  dis- 
charging  drainage   water   into   the  sea. 

Harbor  Bnlar^enient — Germany — The  citv  of  Dantzig  is 
considering  the  enlargement  of  its  harbor,  owing  to  the  in- 
crease of  railway  traffic  in  the  free  harbor  at  the  port. 

INDIISTRIAL   NOTES 

Joseph  T.  Ryer.<on  *  Son.  Chicago,  announce  that  John 
H.  Craigie  (formerly  of  the  Boston  &  Maine  R.R.)  and  Edgar 
N.  Easton  are  now  associated  with  the  firm's  railway  sales 
department,  having  headquarters  at  Boston.  Mass.,  and  New 
Haven.   Conn.,    respectively. 

The  Firm  of  R.  AV.  Hehard  A  Co.,  Inc.,  Engrs.  and  Con- 
tractors, now  building  the  Panama  Tramwavs  svstem  at  Pan- 
ama. R.  P..  have  been  awarded  a  contract  by  the  Republic  of 
Panama  for  extensive  steam  and  electric  railway  studies,  in- 
cluding port  development  and  examinations  of  po'ssible  hydro- 
electric power,  in  the  interior  provinces  of  the  republic.  "  It  is 
understood  that  the  work  in  question  is  reallv  a  modified 
project  of  the  proposed  Panama-David  R.R.  proposed  bv  the 
last   government. 

Hiram  J.  Slifer.  Consulting  and  Civil  Engineer,  specializing 
in  steam  railwav  practice,  has  moved  his  office  to  Room  861, 
The   Rookerv.    209   South  La   Salle  St..    Chicago. 
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The     Rltpr-C'unley     MannfartuTlns     Co..     Pittsburgh,      has 

'•—  "-   "--!■■-  foi-  440   galvanized   transmission   towers,  to   he 

next    month    to    the    Salmon    River    Power    Co.  s 

Erie    Construction    Co.      Also    150    gal- 


taken  an  ord 
shipped    earl.x     ..^ 
work,    directed    b 


work,  directed  bv  the  Erie  Construction  Co.  Also  lou  gal- 
vanized transmission  towers  for  the  United  Gas  &  Electric 
Co..  of  I^ancaster.  Penn..  and  an  export  shipment  of  200  towers 
for  the  Pierce  Engineering  Corporation  and  100  for  the  Ebro 
Irrigation   &    Power   Co. 

The  I'latt  Iron  Tt'orkn  Co.,  Da.vton.  Ohio,  promises  that  it 
s  prepared  to  fill  all  orders  promptly.  While  much  damage 
i-as  done  to  the  plant  during  the  recent  floods,  the  buildings 

f<*r*.    nrar>t  if'ull  V    unhurt     and    since    Anr.    21.    the   Dlant    has   been 


were  practically  unhurt,  and  aj 
operating    all    its    departments 


CO>"TR.%CT    PRICIES 

Filteni — St.  Louis.  Mo. — Bids  for  furnishing  filter  equip- 
ment. Letting  10.S7S.  were  received  by  the  Board  of  Public 
Improvements.  Apr.  IS.  as  follows:  McCORMICK-COJIBS  CON- 
STRl'CTION  CO.  (awarded  contract):  (B)  William  P.  (  ar- 
michael  Construction  Co.:  (C)  Fruin-Colnon  Construction  Co.; 
(D)  Hoffman-Hogan  Construction  Co.: 


FILTERS,  ST.  LOCIS.  MO. 


5.20 
7.00 


10.60 
5.92 


C 

$3  00 
10.00 
1.25 
9.00 

11.50 


$2  00 
20.00 
1.00 
8.00 


1750  cu.yd.  eartn  excavation 

370  ru.yd.  mawjnry  removed 

23.000  sq.ft.  steel  shret  piline 

340  ru  yd.  1 :7  concrete  in  ba-sin  floor. .  . 
1850  cu.yd.    l;5i   concrete  in  icroined 

arches 

2300  cu.yd.  1:5 J  concrete  in  piers  and 

lEToined  arches    

10.400  cu.yd.  1:4  J  reinforced  concrete 

more  than  2  in.  thick 

290  cu.yd.  1 :2i  reinforced  concrete  3  in. 

thick 

5520flq.yd.  sq.yd  i-in.  cement  fimsh. 
2000  bbl.  additional  portland  cement.. 

2  lon.H  a.sphalt  waterproofinjc 

Sewer  valvei*  (lump  sum) 

SluiccRates  (lump  sum) 

Stop  planks,  lump  sum 

15,200  lb.  miscellaneous  iron  and  steel.. 

10,8(X)  lb.  mi.scellaneous  cast  iron 

400  lb.  miscellaneous  bronze 

JBiUcincer's  office,  lump  sum 


.MyHtIr  Se«er — Boston.  Mass. — Bids  for  constructing  Sec- 
tion 70,  Contract  103.  of  the  Mystic  Sewer,  North  Metropolitan 
System,  Winchester,  w<re  received  by  the  Metropolitan  Water 
and  Sewerage  Board.  Mar.  2S.  as  follows:  (A)  G.  M.  Bryne  & 
Co.,  166  Devonshire  St.,  Boston:  (B)  A.  G.  Tomasello,  69  Gib- 
son St.,  Dorchester:  IC)  Cob-man  Bros.,  Boston;  (D)  Conners 
Bros.  Co.,  Lowell.  Mass.;  i  E)  Mi<hael  Russo  &  Son,  240  North 
St..  Boston:  (F)  McCarthv  &  Walsh,  454  Saratoga  St.,  East 
Boston;  (G)  ,/.  H.  Ferguson,  22  Parkman  St,,  Dorchester;  (H) 
Tony  Ross,  43  (lak  .St.,  Winchester; 
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18.50 

30.00 

40  00 
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.40 

.60 
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1.50 

1,50 

2  00 

2  00 

40.00 

322  00 

lOO.OO 

100  00 

2.i00 

2,960 

2,S0() 

2..->00 

5072 

10,640 
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10,(J00 

270  00 

247.00 

200.00 

300  00 

09.33          .  06 

.12 

.21 

(>H 

.06 

.10 

.21 

30 

.45 

.50 

75 

900.00 

1141.00 

1200.00 

2000  00 

$223,947 

$251,052 

$282,500 

$305,650 

The  Xevada-Callfornia  Power  Co.,  the  Southern  Sierras 
Power  Co.  and  the  Sierras  Construction  Co.  have  removed 
their  general  offices  from  the  Title  Insurance  Bldg.,  Los 
Angeles,  to  the  First  National  Bank  Bldg.,  Riverside,  Calif, 
This  move  is  deemed  expedient  in  order  to  be  nearer  its 
transmission    and   distributing   lines. 

The  Bethlehem  Steel  Co.  has  purchased  the  Pore  River 
Shipbuilding  Co.,  of  Quincy.  Mass.  It  will  be  recalled  that 
Mr.  Schwab,  the  leading  factor  in  the  Bethlehem  company, 
has  taken  a  great  deal  of  interest  in  the  coastwise  trade  and 
recently  purchased  some  ore  mines  on  the  west  coast  of 
South  America.  This  latest  move  means  that  the  company  is 
going  to  extend  its  manufacturing  plant  still  farther,  and 
make  the  finished  products  from  the  iron  ore.  At  the  Fore 
River  ship  vards  there  is  now  in  course  of  construction  23 
vessels,  the"  contracts  aggregate  $20,000,000.  The  company 
has  for  several  years  transacter  an  annual  business  of  six 
to    twelve   million    dollars. 

The  L.lebel-Blnney  ConMtrnetlon  Co.  is  the  name  of  a  re- 
cently organized  firm  of  general  contractors  and  builders. 
The    company    is   located    at    Erie,    Penn. 

CVT.*l.O«    NOTICES 

Mfg.   Co..   West  Allis.   Milwaukee,   Wis.      Catalog, 
i.       Illustrated,    5x7    in. 

The  Central  Foundry  Co.,  90  West  St.,  New  York.  Book- 
let. Universal  pipe  in  high  pressure  fire  system.  Illustrated, 
3>^x6   in. 

National  Fire  Proofing  Co.,  Pulton  Building,  Pittsburgh, 
Penn.  Catalog.  Natco  imperishable  silo.  Illustrated,  46 
pages,   6x9   in. 

Foster  Engineering  Co.,  Newark,  N,  J.  Catalog  No,  20. 
Valves,  pump   governors,    etc.      Illustrated,    112   pages,    6x9    in. 

Blaw  Steel  Construction  Co..  Westinghouse  Building,  Pitts- 
burgh, Penn.  Bulletin  No.  5S.  Steel  forms  for  tunnel  and 
shaft  construction.     Illustrated,  36  pages.  6x9   in. 

The  Baldwin  Locomotive  Works,  Philadelphia,  Penn. 
Record  No.  74.  Gasoline  locomotives.  Illustrated,  24  pages, 
6x9  in. 

Cross  Engineering  Co..  Carbondale,  Penn.  Booklet.  Sim- 
plex rivetless  chain.     Illustrated,  S  pages,   6x9   in. 

The  Good  Roads  Machinery  Co.,  Kennett  Square.  Penn. 
Catalog  M.C.M.  Monarch  tandem  rollers.  Illustrated,  16 
pages,  7x10 '/i    in. 

Dolarway  Paving  Co.,  Whitehall  Building,  New  York. 
Catalog.  Dolarway  concrete  pavement.  Illustrated,  32  pages, 
6x9    in. 

Guarantee  Construction  Co.,  140  Cedar  St..  New  York. 
Pamphlet.  Economic  Handling  of  Coal  and  Ashes  in  Power 
Plants.      Illustrated,    40   pages,    6x9    In. 


MY.STIC  SEWER,  SECT.  70,  CONTRACT  103,  BOSTON,  MASS, 


3535  lin.ft.  earth  excavation  and  refilline  in  trench  for  24x36-in,  sewer, 
60  cu.yd.  brick  ma.sonry,  ptirtland,  manholes  and  special  structures... 

20.T0  cu.yd.  concrete  riia.Honry,  portland,  in  trench 

6(1(1  lin  (I,  sprucr.  pjli.s  in  place 

IWX)  cu.yd    rock  .x.-iivalion  <,n  trench  

Totals.. 


Water     Mala»— CI 
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9  00 

8.50 
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7.40 

7.25 

75 
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1,50 

.80 

.50 

40 

00 

5  00 

7.00 

4.00 

4.75 

6.00 

5  .50 

4  50 

5  (» 

$53,584        $.52,;:93    $50,690        $50,100  $46,058        $41,078        $39,117        $37,555 

Asbestos  Protected  Metal  Co..  Beavir  Falls.  Penn.  Bulle- 
tin No.  Ifi.  Asbestos  protected  metal  for  roofing  and  siding. 
Illustrated,  16  pages,  4'/.;x7  in.  Bulletin  No.  17.  Estimated 
data  for  asbestos  protected  metal.  Illustrated,  24  pages, 
4'/sx7  In. 

G.  M.  Davis  &  Son,  Palatka,  Flu.  Catalog  No.  8.  Cypress 
tanks,    steel    towers.      Illustrated,    32    pages,    6x9    In. 

Busch-Sulzer  Bros.  Diesel  Engine  Co.,  St.  Louis,  Mo.  Bul- 
letin.     Diesel   engine.     Illustrated,  8  pages,   SxlO'.i    In. 

Tni.is.d  Concrete  Steel  Co..  Detroit,  Mich,  Circulars. 
Trus-Con  armor  plute  and  curb  bar.     Illustrated. 


\V.\TKU  M.MNS,  CI.AREMONT,  N.   H. 


;y)00  ft    A-in.  c  i    pipe  hid  4  fl    (1  in   deep 
adoo  fl    2(>-in.  c  i    pi|,i-  laid  1  fl    8  in   deep 
4400  ft   2(Mn.  c  i    piiy  laid  «  ft    3  in.  deep 
40  ft    4-in   c.i.  pipe  laid  4  ft.  deep 
flO  ft    6-in.  c.i.  pi|x'  laid  4  ft   dn-ii 

30  ft   H-in.  c.i    pip.-  laid  4  ft    dwp   

25  ft    12-in.  c.i   pi|K- laid  6  ft.  deep 

10  valves  and  Ik»«c»,  p"* 

8  hydrants,  set 


BOO  cu  yd. 

KXI  cu  yd.  rock  ixcnvniion,  not  in  trench 

lOO  cu  yd   concrci..  lu  dnni  anri  core  wall 

40  iMh.  sic!  rciiifi.rrjnK 

22.0il()    cu  yd      •nrth     excavation     In     Dale 

l(c-r\-oir   ..  

200(1    ru  yd.    earth    embankment     in    Blrao 

Kearrvuir  dam       

3500    cu  vd      earth     excavation     in      Htron 

He-r%oir 
2<)0»'ivd    pnvinu 

Kxtrii  for  carrying  pipe  acrr>«i  Huaar  River 
Tc.IinK  H-in    pipe  line,  per  fl 

TeatinK  IZ-in   pipe  line,  per  li 


K)  ,'.4 

SO  47 

1    (Ml 

1    00 

1    (10 

1    16 

$0  45   $0  .50 


$0  40 
I  (Kl 
I  20 


$0  .32   $0  75   $0.30   $0  26   $0  .15   $0  .32   $0  ,'<2 


e  00 

B  00 

3  00 

5  0(1 

6  87 

10  (K) 

4   00 

10  (K) 

3  .50 

1   .30 

6  (X) 

2  00 

2  (XI 

n  00 

0  (K) 

10  00 

7  00 

3  75 

5  00 

4   (X) 

10  00 

3  (XI 

1    ,10 

3.00 

8  (K) 

5  (XI 

40 

32 

40 

35 

19 

25 

.10 

40 

15 

26 

,30 

10 

15 

3  AO 

3  ()0 

4  OO 

4  00 

4   (Kl 

5  00 

4   00 

3  .50 

4  00 

3  no 

3  ,50 

3  25 

4  (X) 

2  00 

2  40 

3  00 

2  .50 

4  00 

4   (K) 

3  ()0 

t   (Ml 

3  ,50 

2  60 

3  (X) 

1    75 

3  (Ml 

0  75 

14  00 

12  20 

10  00 

10   12 

6  75 

10  00 

1 1    25 

11   ,50 

1 1    70 

0  80 

8  (X) 

8  50 

HO 

00 

90 

85 

1    00 

1    20 

.05 

.75 

05 

.78 

.80 

(10 

911 

r,r<        1  (X) 

400  (Ml  20311  (XI 
006  03 
008     05 

»I0,I3II  $52,441  $47,652  $42,158  $43,855  $-13,173  $39,915  $48,071  $35,fl(W  $50,704  $41,400  $3I,5(M)  $40,805 


Mav  S,   l!)i;! 


K  N(i  I  N  EEUI  N  (;     N  K  W  S 
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The  HiKocU  .>i  Wilcox  Co..  Sr.  Ml)crlv  St..  N.'W  York. 
aloK.  SUllllit;-  \v;iUl-tul)i-  bolhT.  I II  umrul  ril.  Ii4  panes, 
10    In. 

The     Knlekoi-bockiT    t:o.,    Jiuksoii.     Ich.       CiilaloB.      Co 
cont'i'eto    mixer.      UUistruted.    4S    puKfH.    (ix'J    In. 

Trussed    Concrete    Steel    Co..    Detroit.    Mich.       Second 
tlon,    Hiind    Book.      Trus-Coii    wiiterprootlnKS.    dampprooll 
technical  paints,     lllnstrated,  96  pages,  Bx7V4   In. 

Goodall    Rubber   Co.,    Inc.,    19    N.    Seventh    St.,    r'hlladel] 
Penn.      Catalog    No.     10.       Mechanical    rubber    goods    tor 
way   contiaetors.      Illustrated.    S(i   pages.   Bxil   In. 


fOlMTH  AC'l' 

SeworN — T.oulsvlIIe,  Ky. — Rids 
various  streets  were  received  liv 
Mar.  14.  as  follows:  (A)  \V.  II.  K 
(B)  Kdwin  (5.  Larson;  (C)  L.  U. 
Henry  Hickel  Co.,  Louisville;  i 
Ferry  <St  Son.  2111  Madisun  Ave 
Cahill;    (H)    Frank  ShefoUi;    (I)    ( 


PUICIOS 

for  constructing  sewers  In 
the  Heard  of  Tublic  ^V•orks, 
oppehn.in.  New  Albany,   Ind.; 

KiKg  &  Co.,  Lunisville;  •  D) 
K)  A.  W.  tlole;  ;P)  .James 
..  I'.altiMicii-.-.  Md..  (C)  .1.  H. 
luild   ^:    Co. 


Chicago  I'neunmlic  Tool  Co..  PUhir  IJulldlng,  Chlcaxo,  Til. 
Bulletin  3Has.  Duntlcy  track  drill.  llluMlraled,  8  pageii, 
(ix'J  In.  (Circular  No.  143.  No.  1  electric  Hlgnul  bundliit; 
outfit.  llfvistrated.  Circular  No.  146.  No.  3  triple  IkhI- 
tlon    Rockford    motor  car. 

Natlotial  llelnforced  Concrete  Corp.,  Monadnock  Building, 
San  KranclHco.  Calif.  Bulletin.  Reinforced  hollow  concrete 
poles,      lllustrati-d.   «xll    In. 

Simpson  Bros.  Corp.,  186  Devonshire  St,.  B08ton,  Mans, 
Booklet.  Uelnforied-concrete  standplpes  and  reBervolrB. 
Illustrated,   18   pages,   5x8    In. 

ICdgar  Allen  American  Manganese  Steel  Co.,  McCormlck 
Building,  Chicago.  111.  Bulletin  No.  57.  Stag  brand  man- 
ganese steel  sheaves.      Illustrated,    IG   pages,   6x9   In. 

Standard  OH  Co.,  26  Broadwaj^  New  York.  Pamphlet. 
Standard  refined  Alexican  asphalt  for  sheet  asphalt  paving. 
3'/2x7'/2   In. 

Ijansing  Co.,  Lansing,  Mich.  Catalog  No.  11.  Concrete 
mixers,  hoists,  wheelbarrows,  trucks,  scrapers,  carts,  etc. 
Illustrated.  192  pages.  6V4xlO  in. 


SEWERS  IN  BUKNETT  AND  CAMP  STS.,  LOUISVILLE.  KV. 


10  cu.yd.  earth  excavation 

10  cvi. yd.  Kfiivel  refill 

10  cu.yd.  concrete  masonry  (class  At 
10  cu.yd.  concrete  masonry  (class  H) 

162  concrete  manholes 

162  brick  manholes 

60  lin.ft.  6-in.  .sewer 
2704  lin.ft.  IS-in.  sewer. 

848  lin.ft.  IS-in.  sewer 

1440  lin.ft.  24-in.  sewer 

60  15-in.  catch  basin  leads. 
100  lin.ft.  6-in.  undcrdrain 

14  IS-in.  drop  inlets 

180  15x6-in.  Y's 

9  15xl5-in.  Y's. 

67  18x6-in.  Y's. 
6  18xl5-in.  Y's. 
96  24x6-in.  Y's. 
6  24xl5-in.  Y's. 
3  15-in.  bends. . 
1  18-in.  bend... 
3  15xl,5-in.  T's 
1  24xl8-in.  T. 

1440  lin.ft.  24-in.  sewcT 

1114  and  1149  lin.lt.  .30-in.  sewer  (plain 
35  lin.ft.  30-in.  sewer  (vit.  brick  lining) 
512  and  ,591  lin.ft.  48-in.  sewer  (plain)  . 
79  lin.ft.  48-in.  sewer  (vit.  brick  lining) 
212  6-in.  slants 

15  15-in.  slants 

1  18-in.  slant 

Totals 


Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

2  0(1 

2  00 

1  00 

1,00 

2  00 

2  00 

2  ()0 

2  00 

2  00 

2.00 

2,00 

2.00 

2  00 

2  0(1 

1.25 

1.25 

2  ,50 

2  .50 

2  .50 

2  (K) 

2  00 

2.00 

2  (K) 

2.tX) 

,s  .-)» 

S  50 

5.75 

5.75 

10.00 

10  (K) 

10  (K) 

10  00 

10.00 

12.00 

12. (X) 

12.IKJ 

7, 0(1 

7.0(1 

4.50 

4.50 

8.50 

8.50 

8.50 

7,00 

7.00 

11. (X) 

11   (X) 

11.00 

4   2,5 

6.00 

6.00 

5.(K) 

5.00 

5  00 

5,20 

5  20 

6.00 

5.(X) 

6.(X) 

1   00 

4.00 

6.00 

6,(X) 

4.(X) 

4.00 

4  00 

5  00 

5  (X) 

S.(X) 

6  00 

6  (X) 

1   00 

1.00 

1.00 

1.00 

0  ,50 

.50 

.50 

75 

75 

l.(M) 

1   00 

1  ()6 

1    «.-) 

1   65 

2.30 

2  ,30 

2.16 

2.16 

2   16 

2, 55 

2  55 

2  63 

2.63 

2  (13 

2  0.5 

2.05 

3.50 

3 .  ,50 

2,99 

2.99 

2.99 

3  70 

3 ,  70 

3.27 

3.27 

3.27 

2.87 

4,00 

5.24 

5.24 

4   72 

5.62 

6.62 

2  00 

2.00 

2.00 

2  00 

1 .  .50 

1.50 

1.50 

2  00 

2,(K) 

2  .50 

2.50 

2.50 

35 

.35 

.35 

.35 

.10 

.10 

.10 

.30 

,30 

.35 

.35 

.35 

2  00 

2.00 

5.00 

5.00 

3  00 

3.00 

3.00 

1.00 

1.00 

3.00 

3.00 

3.00 

1    25 

1,25 

1.08 

1.08 

1   25 

1.25 

1.25 

2.00 

2.00 

2.00 

2.00 

2.00 

:;  00 

3  00 

2.40 

2.40 

3.00 

3.00 

3.00 

4.25 

4.25 

4.00 

4.00 

4.00 

I    50 

1   50 

1.65 

1.65 

1.50 

1.50 

1..50 

3.25 

3.25 

3.25 

3,25 

3.25 

3 .  50 

3  50 

4.06 

4.06 

3.75 

3.75 

3  75 

5.95 

S.95 

6  50- 

6.50 

6.50 

3. 50 

3.50 

4.00 

4.00 

2  00 

2.00 

2.00 

6.50 

6.50 

6  00 

6  00 

6  00 

8.50 

8  50 

7.26 

7.26 

8.50 

8, 50 

8,50 

12.50 

12, 50 

IS, 00 

15  0(J 

15  00 

1.00 

1.00 

.96 

.96 

2.00 

2.00 

2.00 

1.80 

1,80 

2. 50 

2  .50 

2, .50 

1.50 

1.50 

1.60 

1.60 

2, 50 

2.50 

2.50 

2.75 

2.75 

3  00 

3  00 

3  00 

3.00 

3.00 

2.47 

2.47 

2.75 

2.75 

2,75 

4  25 

4.25 

4.50 

4  50 

4  50 

8.50 

8,50 

4.50 

4  50 

8.50 

8  50 

8  ,50 

12 .  ,50 

12  SO 

20  00 

20  00 

20.00 

Typec 

Typeb 

Type- 

Typeb 

Typec 

Typeb 

Type  c 

Typec 

Typeb 

Typec 

Type  c 

Type 

2,87 

4.r 

4.94 

4.30 

4,50 
5  30 

5  2.1 

5.25 
6. 50 

6.25 

7.96 
8.26 

8.26 

5.58 

6.08 
10.75 

6.60 

7.00 

7.00 
10.00 

7  40 

7,75 
8.75 

9.00 

9.00 
12.25 

10.14 

12.55 
15  00 

15.00 

9.70 

12.15 
19. 52 

9.90 

10.50 

10.50 
17.60 

55 

.55 

1.25 

1.25 

,30 

.50 

.30 

,50 

..50 

.75 

.75 

.75 

2  65 

2,65 

5.60 

5.60 

1  ,30 

1   .50 

1  30 

1   70 

2.70 

3  .50 

3.50 

3  .50 

3  .50 

3  50 

8.80 

8.80 

1,75 

1.90 

1.75 

4.08 

4,08 

4.50 

4.50 

4.50 

$21,630    $22,173    $28,786    $29,087    $30,406    $34,477    $36,020    $31,389    $34,445    $33,901    $35,104    $35,762 


SEWERS  IN  GRAY,  FINZER  AND  LAMPTON  STS.,  LOUISVILLE,  KY. 


10  cu.yd.  earth  excavation  . 
10  cu.yd.  gravel  refill. . . 
SO  cu.yd.  class  A  concrete 
10  cu.yd.  class  B  concrete, 

348  concrete  manholes 

348  brick  manholes 

SO  lin.ft.  6-in,  sewer,,,. 
7400  lin.ft.  1,5-in.  sewer.,,, 
550  lin.ft.  24-in.  sewer... 
50  15-in.  catch  basin  leads. 
100  lin.ft.  6-in.  underdrain 

10  1.5-in.  drop  inlets 

495  15x6-in.  Y's 

11  15xl5-in.  Y's, 
35  24x6-in.  Y's 

1  24xlS-in.  Y 

4  15-in.  bends. . 


550  24-ir 
585  27-ii 
,598  30-i 


115  6-in.  slants 


. A 

—  B  — 

I . 

-C- 

. 

) 

, 1 

' , 

C 

; . 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Typea 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

Type  a 

1 ,  75 

1,75 

2.00 

2.00 

2.00 

1.00 

1.00 

1.00 

2.00 

2.00 

2.00 

2.00 

1   75 

1,75 

2.00 

2.50 

2.. 50 

2.00 

1.25 

1.25 

2.00 

2.00 

2.00 

2.00 

H  oO 

8.50 

8.00 

10.00 

10.00 

5, 50 

5.  75 

5.75 

12.00 

12.00 

10.00 

10.00 

7  00 

7,00 

2.00 

8,50 

8,50 

5.00 

4, 50 

4.50 

11,00 

1   00 

7.00 

7.00 

4   25 

4,25 

1.00 

5,00 

5.00 

S.OO 

6.(X) 

6.00 

5 ,  (X) 

5  00 

5  20 

5.20 

4.00 

4  Of) 

1  00 

4  00 

4.00 

3  00 

6  (X) 

6.00 

5  (X) 

5  00 

5  00 

5.00 

1   00 

1    00 

.50 

.50 

,50 

.20 

1.00 

1.00 

1  (K) 

1   fX) 

.75 

.75 

1    53 

I    .53 

1,70 

I    73 

1  73 

1,60 

2.05 

2.05 

2  27 

2  27 

2  .52 

2.52 

2  80 

2  SO 

3,00 

3   77 

3.77 

3.15 

3  50 

3.50 

3  no 

3.90 

3.62 

3.62 

2  00 

2  00 

1  00 

1   .50 

1.50 

2.30 

2.00 

2.00 

2  .50 

2  .50 

2.00 

2.00 

35 

.35 

,  10 

10 

.10 

.20 

,30 

.30 

35 

.35 

.30 

.^r 

I    75 

1.75 

3.00 

3  00 

3,00 

,50 

5.00 

5.00 

3.00 

3.00 

1.00 

I.O 

1    25 

1.25 

1,00 

1.25 

1  25 

1.15 

1.08 

1.08 

2.00 

2.00 

2,00 

2.0t 

3,00 

3  00 

2.50 

3.00 

3  00 

3.10 

2.40 

2.40 

4.00 

4.00 

4. 25 

4.25 

3  50 

3  50 

3  00 

2.00 

2.00 

3. 50 

4.00 

4.00 

6.00 

6.00 

6.60 

6.50 

8. 50 

8,50 

5.00 

8.50 

8  ,50 

9.25 

7  26 

7.26 

15.00 

15.00 

12.50 

12.60 

1.00 

1.00 

2.00 

2.00 

2  00 

1,80 

.96 

.96 

2.50 

2.50 

1.80 

1.80 

3.00 

3  00 

3.00 

2  75 

2.75 

3.10 

2  50 

2.50 

4. SO 

4.50 

4  25 

4.25 

Typec 

Typeb 

Typec 

Typec 

Tvpeb 

Typec 

Type  c 

Typeb 

Typec 

Typeb 

Typec 

Typeb 

2  80 

3.20 

3.49 

5.00 

4.95 

5.15 

5.00 

4.87 

5.59 

8.00 

5  25 

5.25 

5.. 30 

5,75 

5.40 

5.90 

5    10 

5  35 

7,30 

5.14 

7.24 

10.00 

5.50 

5.50 

6  35 

6.60 

5.90 

6.40 

55 

55 

.50 

30 

.50 

60 

1.25 

1.25 

.75 

75 

.60 

.60 

2  65 

2  65 

1.00 

1.30 

1,50 

2,70 

5  60 

5.60 

3  .50 

3  50 

2  70 

2.70 

S21,S17  $22,084  $23,162  $23,601  $25,457  S26,629  $27,044  $27,044  $29,893  $30,388  $31,126  $31,827 


SEWERS  IN  BRECKENRIDGE  AND  JACOB  STS,.  LOUI.SVILLE,  KY. 


10  cu.yd.  earth  excavation.  , 

10  cu.yd.  gravel  refill 

35  cu.yd.  concrete  masonry  (Class  A) . 
10  cu.yd.  concrete  masonry  (Class  B) . 

210  concrete  manholes 

210  brick  manholes 

50  lin.ft.  6-in,  sewer 

4500  hn  ft.  15-in.  sewer. . 
489  lin.ft,  IS-in.  sewer,,.. 

50  1.5-in.  C.  B.  leads 

100  hn.ft.  6-in.  underdrain. , 

20  6-in.  drop  inlets 

6  6-in.  slants 

300  15x6-in.  Y's 

18  15xl5-in.  Y's 

33  18x6-in.  Y's 

3  18xlS-in.  Y's 

6  6-in,  bands 

5  15xl5-in.  T's. 
1  18il5-in.  Ts 

Totals 


A 

B 

C 

D 

K 

F 

G 

H 

1.79 

2  00 

1    (10 

1   00 

3  (10 

2  00 

2  00 

2  00 

1.79 

2.00 

2  00 

1   25 

3  00 

2  00 

2,00 

2  00 

8  90 

8  00 

5  50 

5  75 

15  00 

12  00 

10  00 

6  00 

7  00 

2  00 

5  00 

4  .50 
6  00 

12  (X) 

11   00 

7.00 
5.20 

10  00 
6.00 

4  00 

1   00 

3  50 

6  00 

3  30 

5  00 

5.00 

1   (X) 

50 

20 

1   00 

2  00 

1   00 

75 

1.00 

1   71 

2  20 

2  30 

2  55 

2  75 

3  04 

3  07 

2  40 

2  35 

3  60 

2  40 

3  60 

3  50 

3.60 

4  05 

2  60 

2  00 

1   00 

2  30 

I   90 

2  .50 

2  .50 

2  00 

2.20 

.35 

15 

20 

30 

,30 

.35 

30 

1   75 

4  00 

.50 

5  00 

4  00 

3  00 

1.00 

3  00 

2 ,  60 

2  00 

2  70 

5.60 

2  OO 

3  00 

2  70 

1   60 

1   25 

1   00 

1    15 

1.08 

1   .50 

2  00 

2  00 

3  20 

3  00 

4  00 

3.10 

2  40 

3  30 

4  00 

4  25 

2  00 

1    .50 

3  00 

3   10 

1   65 

2  05 

3  25 

3  25 

4  00 

3  65 

6  00 

3.00 

4.06 

4  00 

.6.50 

5  95 

1.45 

1   75 

2  00 

1  80 

.96 

2.05 

2  .50 

1  80 

2  20 

3  00 

4.00 

3  10 

2  47 

5  30 

4. 50 

4  25 

3  20 

3  65 

6.00 

5  00 

3  95 

6  00 

6  .50 

5  95 

4  00 

$10,840        $12,919        $13,245        $15,528        $16,465        $18,191        $18,348        $13,449 
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SEWEHS  TX  JtIHELBT  XSD  KENTUCKT  STS..  LOI."IS^^LLE,  KY. 

C           A            B            D           G  F 

10  cu.yd.  earth  cicavauon l.OO       175       2.00       1.00       2  00  2.0O 

10  cu.yd.  gravel  refill 2.00         1.75       2.00       1.25       3  00  2.00 

10    cu.vd.    concrete    masonry                                             ''   *         •                  „'  .«^rt« 

(ClaiA) ..        5.30       8.30       8.00       5.75     10.00:  12?00 

10    cu.yd.    concrete    maaoary                                                                     „ . .    „,^ 

(Cla-iBl                    .  .        5.00       7.00       2.00       4.50       7  00  1100 

134  concrete  manholes 5  00       4.25        1  OO       6  00       oM  5  00 

134  brick  manhole* 3.00       4.00       1.00       6.00       5.00  5  OO 

.50  Un.f<.  6-in.  sewer 20       1.00          .50       1.00          .7o  100 

2455  Un.ft.  1.5-in.  sewer 1.60       1.38       170       2  30       2.18  2  32 

245  lin.ft.  18-in.  sewer 2  25       1.93       2.0O       3  25       3  55  3.33 

578  lin.ft.  24-in.  sewer 3  20        2  82        3  75        4.45        4.92  5.31 

.M3  Un.ft.  .30-in.  .sewer ^,.       4.30       0  25       7  35       6.35       8  29  8  08 

5<J  l.Wn.  C.B.  lead.s ". .        2.15       175       100       2  25       2.00  2.50 

lOO  lin.ft.  6-in.  underdrain 20          .35            15           30          .30  So 

8  a-in.  drop  inlets 50       1.75       3  00       5  00       100  3  00 

56-in.sJants 2.70       2  65       2  50       5  60       2.70  3.50 

164  15i6-in.  Y-B 1.15        125       1.50       108       2  00  2.00 

8  15xl5-m.  Ys 3.10        3.00        4  00        2  40        4  25  4.00 

17  18x6-in.  Y-s 3.10       1.50       3  00       165       3  10  3.25 

118xl.Via.Y-s 3.00       3  30       6  00       4  06       5  9o  o.50 

39  22i6-in.  Y-.« 3  50        3. .50        3  00        4  00        0  .-jO  6  OO 

4  22il.Vi.-i    Ys       9.25       8.90     11  nO       7  26     12.50  lo  00 

36  22ll»-in.  Y-s 1100       6  00'    6  00        6  02      15  00  15  00 

124l6-inY-e     16  00      13  00      IS  00        7  0S     25  00  25  00 

16-inbend 180       100       2  00          .96       1.80  2  50 

1  I.-.il.Vin.  T's 3   10        3.00        4  00        2  50        4  25  4  50 

Totals $10,323  $10,493  $1 1.991  $14,320  $15,931  $16,446 

itrnrni — Atlanta.  Ga. — Bids  for  constructing  siwers  were 
received  by  the  Chairman  of  the  SeWer  Committee,  Apr.  Id, 
as  follows;  (A)  Case  &  Cothran;  (B)  K.  F.  Meeks  Construction 
Co.;  rC)  Cement  Stone  &  Tile  Co.;  (D)  F.  D.  Harvey  &  Co.; 
(E)    Dysard    Construction    Co.: 

SEW'ERS.  GROUP  1,  .\TLANTA,  GA. 


B 


D 


11.1,000  brick $15.00  $15.25  $15.00  $15.80  $13.75 

10  cu.vd.  mbblr  masonrj- 2.00  5.00  6.00  4.25  2.00 

10  cu.it.  cut  stom- 1.00  2.00  2.00  1.00  1.80 

15  sn.ft.  cut  flaecinK 60  1.00  1.00  1.00  .75 

2  M  ft.  B.M.  lumber 14  00  IG.OO  18.00  22.00  16.00 

15.000  cu.yd.  excavation  and  back- 

aiin«.  10ft 49  .49  .47  .35  .55 

3000  cu.v<l.  excavation  and  back- 

fiUinK,  15  ft .60  .64  .63  .62  .61 

600  cu.yd.   excavation   and   back- 

iiUini!,  2r)  ft 70  .85  .85  .84  .80 

200  cu.yd.  excavation  and  back- 
filling. 25  ft 1  (JO  1.00  1.10  1.11  1.25 

2IX)  cu.vd.  M.li<l  rock  excavation...  2  75  2.25  4.00  3.00  2.75 
IfJOO  cu.yd.  semi-<lecomposed  rock 

excavation 1.00  1    10  1.15  2.00  .55 

10  cu.yd.  plain  concrete 5  00  7  00  7.50  7.00  5.00 

3.1.000  ft  6-in.  and  8-in.  pipe-laying  .04  .03  .04  .04  .03 

5<XK)ft.  lO-and  12-in.  pipe-lavinR..  .05  .031  05  .05  .04 

.ViriOfl.  l.Vand  18-in.pipe-la\-in«t..  .06  .05  .10  .08  .05 

KKI  ft.  20- and  22-in.  pipe-laying.    .  .07  .06  .10  .09  .07 

100  ft.  24-iii.  ni[>e-laying .10  .08  .15  .11  10 

10  rii.yil.  broken  stone 100  3.00  3.00  3  00  3  00 

Total $15.tt'19  $14,930  $15,676  $14,455  $15,110 


.SEWER.S,  GROL'P  2,   ATI.A.NTA,   GA. 


12.1,nOO  brick 

It)  cu..vd.  rubble  masonry 

10  cu.fl.  cut  stone. 

].i  sfj.ft.  cut  flagginK 

2000  ft.  B.M.  lumber 

l.l.tXXi  en  vd.  common  excavation  and  back- 
filling. lOlt 

3000  cu.yd.  excavation  and  backfilling,  15  ft.  .  . 
KXXI  cu.yd.  excavation  and  backfilling,  20  ft... . 

.'too  >'u.yd.  excavation  and  backfilling,  25  ft 

rurl)  cu.yd.  wild  rock,  excavation 

20*iO  cu.yd.  wniiHlecomposed  rock  excavation.. 

10  cu.  yd.  plain  concn-le    

.'tH.OOO  ft   6-  anrl  H-in    pine-laying 

.VKX)  ft.  I'l-  and  12-in    piptr-laying 

;«IOrj  ft.  1.5-  and  IS-in.  pipe-laying 

KX)  ft.  20-  and  22-in.  pipe-laying 


$15  00 
6.0O 
2  (W 
I  00 
18.00 

60 


$13. 15 

2  no 

1.80 


I  .w 

1    10 

1   00 

4  .50 

2  85 

3  IK) 

I    ,50 

2  (X) 

.50 

7  .W 

7.00 

5  (K) 

.05 

.MJ 

.03 

OS 

.06 

04 

.10 

.07 

05 

10 

.09 

.07 

15 

111 

10 

3  00 

3  on 

3  ()0 

International  Motor  Co.,  Broadway  and  57th  St.,  New  York. 
Catalog.     Mack  pasoline  trucks.      Illustrated,  64   pages.   8x10%   ; 
in.     Catalog.     Hewitt  motor  trucks.     Illustrated.  6x9  in.     Cata- 
log     Sauer  motor  trucks.      Illustrated.   32   pages.   9x12  in. 

The  Goulds  Mfg.  Co.,  Seneca  Falls.  N.  Y.  Bulletin  No.  113. 
Rotary  pumps.     Illustrated,  16  pages,  8x10  in. 

The  Kettle  River  Co.,  Minneapolis,  Minn.  Catalog.  Creo- 
soted  wood  block  flooring.     Illustrated.  24  pages,  6x9  in. 

garbage: 

+Schenectady,  N.  Y. — The  contract  has  been  awarded  to 
the  C.  O.  BARTLBTT  &  SNOW  CO..  Cleveland,  Ohio,  for  fur- 
nishing and  Installing  tjie  machinery  and  other  equipment 
for    the    garbage    disposal    plant    at    $52,000. 

SteubenvlIIe,  Ohio — Bids  will  be  received  until  noon.  May 
12,  by  James  P.  Gavin.  Dir.  Pub.  Ser.,  for  the  collection  and 
removal  of  garbage  and  depositing  it  at  the  city  garbage 
furnace:  also  for  the  removal  of  dead  animals  for  a  period  of 
five    years. 

ZaneHvllle,  Ohio — The  city  has  appropriated  $10,000  for 
cleaning  the  streets  of  the  city,  since  the  subsiding  of  the 
flood. 

E.V.VMIJf.VTIONS 

Testlni;  Machine  Operator — The  U.  S.  Civil  Service  Com- 
mission announces  an  open  competitive  examination  for  test- 
ing machine  operator,  for  men  only,  June  4.  From  the 
register  of  eligibles  resulting  from  this  examination  certi- 
fication ^vill  be  made  to  fill  a  vacancy  in  this  position  at 
$1800  a  year,  and  vacancies  in  the  position  of  assistant  test- 
ing machine  opertor  at  salaries  ranging  from  $1200  to  $1600 
a  year.  In  the  Bureau  of  Standards,  Washington,  D.  C,  and 
vacancies  as  they  may  occur  in  positions  requiring  similar 
qualifications.  Certification  to  fill  the  position  of  testing  ma- 
chine operator  at  $1800  a  year  will  be  made  only  from  those 
who  attain  the  highest  average  percentages  in  the  examina- 
tion. 

Competitors  will  be  examined  in  the  following  subjects, 
which  will  have  the  relative  weights  indicated:  1.  Prac- 
tical  questions,   50:   2.   Training,   experience  and    fitness,    50. 

Practical  experience  in  the  construction  or  operation  of 
an  Emery  testing  machine  is  a  prerequisite  for  considera- 
tion   for    these    positions. 

Persons  named  in  application  and  examination  Foi-m  1800 
as  references  will   be  communicated  with. 

This  examination  is  open  to  all  men  who  are  citizens  of 
or  owe  allegiance  to  the  United  States  and  who  meet  the  re- 
quirements. 

Persons  who  meet  the  requirements  and  desire  this  ex- 
amination should  at  once  apply  to  the  United  States  Civil 
Service  Commission.  Washington,  D.  C.,  for  Form  1800.  No 
application  will  be  accepted  unless  properly  executed  and 
filed  with  the  Commission  at  Washington.  In  applying  for 
this  examination  the  exact  title  as  given  at  the  head  of  this 
announcement  should   be  used. 

.%MNnciate  PhyxlolMt — The  U.  S.  Civil  Service  Commission 
■innounces  an  open  competitive  examination.  June  2,  for  as- 
sociate physicist,  qualified  in  mechanical  or  civil  engineerlnsr, 
for  men  only.  From  the  register  of  eligibles  resulting  from 
this  examination  certification  will  be  made  to  fill  vacancies 
in  this  position  as  they  may  occur  in  the  Bureau  of  Stand- 
ards, at  Washington.  D.  C,  at  salaries  ranging  from  $2000  to 
$27000  a  year,  the  salaries  actually  paid  depending  upon  the 
qualifications    of    tlie    eligibles    selected. 

It  is  desired  to  secure  eligibles  having  a  thorough  scien- 
tific and  engineering  training  and  several  years'  practical 
experience  in  mechanical  or  civil  engineering.  They  should 
have  training  and  experience  in  the  investigation  and  testing 
of  engineering  and  structural  materials,  the  operation  of 
testing  machines,  and  the  interpretation  of  the  results  of  in- 
vestigation. 

Competitors  will  not  be  required  to  appear  at  any  place 
for  examination,  but  will  be  rated  on  the  following  sub- 
jects, which  will  have  the  relative  weights  indicated:  Sub- 
ject 1.  General  education  and  scientific  training,  36;  2. 
Practical  experience  and  fitness,  40;  3.  Publications  or  thesis, 
25. 

An  educational  training  equivalent  to  that  required  for  an 
engineering  degree  from  an  Institution  of  recognized  stand- 
ing   Is   a    prerequisite    for   consideration    for    this    position. 


$23,S<40       $l7,g.')3       $16,267 


IS..  »nerman  t  oniraciing  uo..  ai  aiiiwauKee  Ave.,  cnicaaro: 
(U)  Pltt.shurgh  Filti'r  Mfg.  Co..  Pittsburgh,  Pcnn.:  fE)  N.  T. 
Continental-Jewell  Filtration  Co.,  New  York;  ( F)  W.  A. 
Pope.   26   N.   Jefferson  St.,   Chicago: 


FII-TUATIO.\    PLANT.  EVAN8T0N.  ILL. 


22.20r)  cu  yd    earth  excavation 

I  CM  yd    r'»ck  excavation        .  .  

Mixing  tank,  coagulating  basins,  filterrd-wati^r  reservoir  and  filter  tanks,  lump  sum. 
Kilter  •■•luipmi-nt.   filter   piping,   connecting   piping,   chemical  apparatus  and   piping, 

hcft#l-no    c«|uiptttcnt.   including  elevator,  lump  sum  

.Ml  (Mitsidc  piping,  including  c.-i    lines,  rlrnins  and  chemical  lines,  lump  sum    

Hefidhfitisc.  including  all  plumbing,  lighting  and  steam  heating,  lump  sum 

l/jw-lifl    pump   h< 


-lift  pumps  mid  iippurtcnarices, 
l.ow-li(t  puni|>4  and  appurtenanc(Mi, 
f.4)W-lift  punip^  anrl  appurtenances, 
Wash-«-atcr  lowi-r.  lump  sum    , 
1M),0I|I)  lb    reinforcing  slnl 
la)  cu  vfl   extra  crmcretc.  Class  A 
121)  cu  yd   extra  concrete.  Class  B 
1,200  s*|  ft    "Korkstone"  flooring 
1.2<»)  .<!  ft    ll.sir  tile 
l.lirxi  >u|  ft    while  wall  tile 
H.V)  s*|  ft    plasl'-red  partitions 
llnrtlwan-.  Nlam[s>«l  bronw,  lump  s 
Hardware    solid  bronv,  lump  mum 
QilArterf.fl-fKik  finish,  lump  sum. 
l.Hm  s<i  It 


ondc 


lensing,  lump  sum 
'ng,  lump  sum 
Jrivcn.  lump  sum 


nish.  lump  > 
•cle.l  brick 


$0,681 

$0.90 

$1(H) 

$<1,M> 

$<I75 

$0.75 

300 

3(K) 

3()0 

:<iM) 

.1  IK) 

3  00 

70,000 

00,0(10 

lOl^VK) 

s:).i(K) 

84,.«K) 

79.290 

.57.800 

.«.8no 

.IK.IHKI 

.•■7.WK) 

.54,476 

61,843 

10.980 

I6.64l> 

I7.I1(X) 

I7.IKK) 

I7,.VX) 

I9.790 

14, .300 

17.1(K) 

Ifl.lKHI 

19.400 

15,035 

14,260 

3,.V)0 

2.1180 

I.MKI 

2,760 

1..575 

1,049 

12,000 

9.2no 

IK.IKHI 

16,100 

WMtn 

10.400 

I0.4.'>0 

17.IW)0 

I9,(KK) 

I6,(KX) 

11,400 

12..5.'.0 

M.IMKI 

H,0(K) 

11,800 

7,.524 

.'.,100 

0,2110 

6,.500 

6.800 

7,050 

021 

03 

0.1 1 

031 

031 

r^ 

III  no 

11.50 

(1  7.1 

12.25 

I6IKI 

14  (Kl 

8,'.0 

n.si) 

798  rxi 

SO 

45 

.50 

50 

45 

780  00 

.70 

MMI 

115 

70 

Oft 

750  00 

65 

MO 

75 

70 

HO 

40.00 

25 

1  IK) 

35 

27 

:m 

80  00 

(tO.(X) 

irxi  (K) 

HO  ,'■<) 

KKI.OO 

100  00 

100.00 

125.00 

105  on 

100.00 

MIO.OO 

300  00 

SOO.OO 

4l>l(K) 

700.00 

.40 

60 

100 

.75 

115 

7fi 

Totnln 


S102.300         t2M.f)2:f         $r.i\.22:i         $217,U7!(         92IU.274 
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NIJMBKK  2(1 


Construction  of  the  Kachess  Dam,  Washington 


!•;.    II.    IS.M.DW  IN'' 


SYNOPSIS — The  aiillior  has  prc.tcnlcd  an  uniisaallii 
complete  and  well  illnstraled  account  of  the  conxiruvtidii 
of  an  earth  dam  65  ft.  high  and  I400  ft.  long,  l)uilt  hi/ 
the  U.  S.  Reclamation  Service  across  the  Kachess  Hirer, 
a  short  distance  below  the  lake  of  the  same  name,  to  in- 
crease the  storage  capacity  of  the  lake  for  irrigation  pur- 
poses. Features  of  the  ivork  were  the  dredging  of  a  chan- 
nel from  deep  water  in  the  lake  toward  the  dam,  the 
construction  of  a  reinforced-concrete  conduit  from  the 
lower  end  of  I  he  dredged  channel  to  a  point  near  the 
dam;  an  intake  tower;  a  reinforced-concrete  conduit 
through  the  dam;  a  spillway  far  to  one  side;  the  use  of 
dump  cars  and  a  high  trestle  for  bringing  the  earth  to 
the  embankment;  and  the  nse  of  a  high  timber  concrete 
elevating  lower  in  building  llic  uullcl  lower. 


Lakes  do  Eluni,  Kaclipss  and  Kcoohelus,  having  at  tliuir 
normal  elevations  a  eonihined  surface  area  of  7,500  acres 
,111(1  lieing  supplied  by  a  drainage  area  of  3<}.5  sq. miles.  The 
mean  annual  runoff  from  this  drainage  area  for  the  past 
eight  years  is  1,120,0(}()  acre-feet.  Near  the  lower  end 
of  these  lakes  the  United  States  Reclamation  Service 
contemplates  the  construction  of  storage  dams  that  will 
impound  or  make  use  of  the  entire  runoff.  One  of  these 
dams,  at  Lake  Kachess,  is  practically  completed  and  work 
preliminary  to  the  construction  of  a  dam  at  Lake  Kcech- 
elus  was  commended  in  August  of  this  year. 

Lake  Kachess  is  the  middle  lake  of  the  three.  It  is 
very  regular  in  shape,  about  ten  miles  long,  and  has  a 
maximum  width  of  one  mile.  It  is  situated  in  the 
\\\'natchec  National   Forest  and  discharges,  through  the 


Fig.  1.  Orange-Peel  Drkhge  Digging  Lake-Outlet  Channel  above  Kachess  Dam, 
Yakijia  IifiiiGATiox  Pko.iect.  Washington 


Ultimate  irrigation  development  in  the  valley  of  the 
Yakima  Eiver,  Washington,  by  the  United  States  Rec- 
lamation Service  will  require  the  storage  of  practically 
all  the  runoff  tributary  to  the  Yakima  River.  Present 
irrigation  requirements  necessitate  the  storage  of  a 
large  portion  of  the  runoff  to  supplement  the  natural 
flow  of  the  river  from  June  15  to  Oct.  1,  approximately. 
Nature  has  fortunately  provided,  on  the  easterly  slope 
of  the  Cascade  mountains,  a  number  of  natural  reser- 
voirs in  the  form  of  lakes,  the  three  larger  of  which  are 


Kachess  River,  into  the  Yakima.  The  mean  annual  run- 
off from  its  drainage  area  of  63  sq.  miles,  based  on  re- 
cords for  eight  years,  is  209,000  acre-feet.  The  maxi- 
mum recorded  runoff  in  1909-10,  was  277,000  acre-feet. 
The  capacity  of  the  completed  reservoir  is  210,000  acre- 
feet. 

The  Kachess  River  is  very  crooked,  making  four  com- 
plete bends  in  a  distance  of  two  miles,  but  progressing 
only  2800  ft.  in  a  straight  line  from  the  lake.  The  river 
drops  some  35  ft.  in  the  two  miles.  The  irregular 
course  of  the  river  afforded  an  excellent  opportunity 
for  handling   it   during   construction    and   the   depth   of 
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the  lake  and  rapid  fall  of  the  river,  withiu  a  reasonable 
distance,  suggested  the  feasibility  of  tapping  the  lake 
at  an  elevation  about  30  ft.  below  its  normal  outlet, 
thereby  giving  some  76,000  acre-feet  of  sub-storage. 

The  Kachess  Dam  is  built  across  the  Kachess  Iliver, 
about  1800  ft.  bc'.o-.v  the  most  southerly  point  of  the 
lake  (Fig.  2).  It  is  of  the  earth  and  gravel  type.  65 
ft.  high  and  1400  ft.  long.  Its  crest  is  at^^.lev.  2268 
and  has  a  top  width  of  20  ft.  The  upstream  slope  of  the 
dam  is  3  to  1  and  the  downstream  slope  2  to  1.  To 
prevent  percolation  a  wide  cutoff  trench  about  20  ft. 
deep  was  excavated  parallel  with  tlie  a.\is  of  the  dam 
and  from  20  to  60  ft.  upstream  from  the  center  line. 
In  the  bottom  of  this  trench  a  narrower  trench  was 
excavated  to  a  depth  of  from  35  to  75  ft.  below  the  orig- 
inal ground  surface  and  in  it  a  concrete  core-wall,  2  ft, 
thick,  was  built,  extending  up  to  the  original  surface  of 
the  ground. 

Accessory  features  are  the  outlet  works  and  spillway. 
The  outlet  works  consist  of  an  open  channel  about  1200 
ft.  long,  e.xtending  from  deep  water  in  the  lake  to  a 
point  where  a  covered  conduit  was  found  to  be  more 
economical.  This  conduit  is  of  reinforced  concrete, 
about  1400  ft.  long,  horse-shoe  type,  9x10  ft.,  and  dis- 
charges into  a  paved  open  channel  of  large  section, 
about  300  ft.  long,  immediately  in  front  of  the  dam. 

The  conduit  through  the  dam  is  of  reinforced  con- 
crete, also  of  the  horse-shoe  type,  12x12  ft.  in  cross-.sec- 
tion  and  300  ft.  long.  It  discharges  into  a  paved  open 
channel  about  500  ft.  long  which  empties  into  the  Kach- 
ess River.  The  flow  is  controlled  by  three  sets  of  two 
sluice  gates,  each  4x10  ft.,  placed  at  the  intake  of  the 
dam  conduit  and  operated  by  power  from  the  gate  tower. 
The  maximum  capacity  of  the  outlet  works  is  5,000  cu.- 
ft.  per  sec. 

The  spillway,  which  is  constructed  at  a  low  point  in 
the  rim  of  the  reservoir  one-half  mile  east  of  the  dam, 
has  a  crest  length  of  250  ft.  and  is  designed  to  carry 
7,200  sec.ft.,  with  a  head  on  the  weir  of  4  ft.  The  ele- 
vation of  the  weir  is  2258,  with  provision  for  2  ft.  flash 
boards. 

Construction  of  the  dam  was  authorized  in  February, 
1910,  and  actual  work  commeiKed  two  months  later. 
The  first  season's  work  was  intended  to  be  preliminary 
to  the  main  development  and  was  primarily  to  obtain,  at 
the  earliest  possible  date,  additional  storage  of 
about  40,000  acre-feet.  With  this  idea  in  view 
the  1910  work  contemplated  the  partial  dredg- 
ing of  a  channel  from  the  lake,  the  construc- 
tion of  a  temporary  dam  with  temporary  control 
at  the  intak<'  of  the  small  conduit  and  the  diversion  i>f 
the  river  preliminary  to  the  construction  of  the  out- 
let works.  It  was  intended  to  let  the  balance  of  the 
work  by  contrar-t  but  (he  jiroposals  received  were  rejected 
and  the  entire  work  was  done  by  force  account  at  a  cost 
considerably  less  than  the  price  of  the  lowest  bidder. 

Clearing,  gnibbing  and  Htrii)ping  of  the  different  areas 
were  carried  on  intermittently,  a.s  proved  to  be  necessary 
and  convenient.  The  clearing  and  grubbing  were  unus- 
ually hea\'y.  The  areas  were  first  swamped  over,  the 
brush  and  down  stuff  piled  ready  to  hum;  then  trees 
under  12  in.  were  cut  and  stored  for  construction  pur- 
poses. The  larger  timber  was  mainly  used  for  fuel. 
Pf)wder  was  freely  used  in  removing  the  larger  stumps. 
the  smaller  ones  generally  being  pulled  by  a  donkey  en- 


gine, which  was  also  used  in  piling  for  burning.  At  the 
spillway  the  timber  was  generally  small  and  all  grubbing 
was  done  by  teams.  Stripping  was  mainly  confined  to 
the  dam-site,  from  the  entire  area  of  which  all  soil  and 
vegetable  matter  were  removed.  In  the  upstream  portion 
of  river  section  all  coarse  material  was  removed  to  a 
depth  of  several  feet. 

Excavation  for  Outlet  from  Deep  Water  in   Lake 

One  of  the  most  interestaing  possibilities  of  the  work 
was  that  of  obtaining  additional  storage  capacity  l)v 
|)lacing  the  outlet  at  the  lowest  feasible  elevation.  \t 
the  time  of  commencing  operations  a  low  crib  dam  at 
the  lake  outlet  controlled  the  lake  between  the  gate  sill, 
Elev.  2226,  and  what  was  considered  a  safe  storage  limit, 
Elev.  2231.5,  thus  impounding  water  to  a  depth  of  5.5 
ft.,  which  furnished  storage  capacity  for  16,000  acre-feet. 
The  economical  depth  to  which  the  lake  could  be  feasibly 
drawn  was  governed  by  the  course  and  grade  of  the  river 
below  the  proposed  dam.     It  was  found  impracticable  to 
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carry  the  outlet  works  below  Elev.  2190,  on  account  of 
the  flat  grade  of  the  river  beyond  this  point,  which  is 
about  4(t00  ft.  distant  from  deep  water  in  the  lake.  To 
obtain  sufficient  grade  to  discharge  an  amount  equal  l<> 
the  minimum  irrigation  denuiiid  of  400  sec.ft.  from  this 
lake,  the  bottom  of  the  dredged  channel  was  i)laced  at 
Elev.  2194.  This  permits  of  drawing  the  lake  surface 
down  to  Elev.  2200,  at  wliiili  elevation  it  will  ilischarge 
the  required  flow. 

.\fter  clearing  and  grubbing  o])erations  were  sullici- 
ently  advanced  team  work  was  started  at  the  lake  end 
of  the  outlet  works,  excavating  material  from  the  intake 
and  using  it  in  constructing  a  eolfer  dam  to  holil  lia<-k 
the  lake  while  the  first  200  ft.  of  eon<luit.  temporary  datn 
and  temporary  control  w<irks  were  being  coiistrurleil. 
\\'hile  this  work  was  in  progress  equipment  was  beiir:  re- 
ceived and  erected.  To  excavate  the  nuiterial  in  the  lake 
an  orange-peel  dredge  was  u.sed  ;  the  balMiiee  of  the  ex- 
cavation for  outlet  trenches  was  done  with  teams,  steam 
shovel  and  drag-line  excavator. 

XumcrouH  soundings  in  the  lake  l)ottom  indicated  that 
a  grab-bucket  dredge  would  he  suitable  for  excavatinJf 
this  material  and  as  the  project  owned  the  essential  parts 
of  an  orange-peel  skid  excavator  it  was  decided   to  use 
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this  iiiiU'hiiic.  A  raft  about  30x60  f(.  was  Ixiilt  of  f.'dar 
Idjis,  Irdiu  V  to  1  I't.  at  tlie  butt,  tied  to^r^tin.,-  witli  Iv'-iii. 
rro.sa  logs,  and  on  it  was  holh'd  Ibc  skid  oxcavatnr 
(Fig.  2).  For  handling  tlie  niatcria!  two  bottom  durn|i 
scows  were  made.  These  scows  were  i)uilt  with  a  cenlor 
compartnient,  with  doors  in  the  bottom  held  u])  l)y  eiiains 
winding  on  a  siiaft  wliich  has  a  dogging  device  to  tiold 
the  load.  When  ready  to  duini)  the  dog  is  knocked  out 
with  a  hammer  and  the  load  falls  through  the  bottom. 
For  o])erating  the  scows  a  .'JD-ft.  gasoline  launch  with  a 
■,;.->-li|).  engine  was  used.  The  hiiiil  U\r  the  scows  was 
from  1000  to  2000  ft.  and  it  took  from  W  to  ;iO  minutes 
to  make  the  round  triji. 

The  dredged  channel  is  about  1000  ft.  long.  Its  bot- 
tom is  from  30  to  35  ft.  below  normal  water  surface 
and  the  de])th  of  excavation  was  al)out  27  ft.  It  has  a 
bottom  width  of  12  ft.  and  side  slopes  of  3  to  1.  The 
material  is  a  iilue  clay,  soft  and  oozy  on  toj)  and  grad- 
ually growing  dryer  and  harder  with  the  depth. 

At  the  outer  end  of  the  channel  there  was  a  ridge  cov- 
ered with  several  feet  of  loose  boulders,  many  of  which 
had  to  be  broken  with  powder.  It  was  found  necessary 
to  drill  and  blast  the  greater  portion  of  the  clayey  mater- 
ial. A  3-iu.  well  drill  was  first  tried  but  was  unsuccess- 
ful. It  was  then  found  that  the  material  could  readily 
be  bored  with  an  auger,  after  driving  a  casing  ahead. 

In  putting  down  a  hole  a  piece  of  3-in.  casing  aoout 
3  ft.  longer  than  the  depth  of  water  was  driven  to  within 
114  ft.  of  the  water  surface.  The  material  was  then 
bored  out  to  the  required  depth  with  augers  attached 
to  ^-in.  pipe  of  convenient  length  and  turned  with  Still- 
son  wrenches,  which  were  al.so  used  to  lift  the  auger  to 
clean  it.  As  the  holes  would  not  stand  any  length  of 
time  it  was  necessary  to  load  them  soon  after  they  were 
finished;  they  were  generally  from  16  to  24  ft.  deep 
and  20  to  25  ft.  apart.  About  one  box  of  20%  stumping 
powder  was  used  in  each  hole.  The  holes  were  not  sprung 
and  great  care  was  necessary  to  get  the  powder  to  the 
bottom  of  the  hole,  as  it  had  a  tendency  to  float  up.  Water 
tamping  alone  was  used  and  from  one  to  four  holes  were 
set  off  at  once.  The  blasting  was  very  effective,  more 
than  doubling  the  output  as  compared  with  excava- 
tion before  blasting  in  the  same  location. 

The  total  volume  removed  by  dredging  was  105,000 
cu.yd.  With  the  exception  of  a  short  time  during  the 
season  of  1911  one  shift  only  was  used.  In  fair  digging 
the  output  for  an  8-hr.  day  was  500  cu.yd.,  the  maximum 
being  630  cu.yd.  The  output  was  at  times  erratic  on  ac- 
count of  high  wind  and  rough  water  or  the  necessity  of 
working  against  a  strong  current  when  releasing  storage 
water.  The  cost  of  drilling  and  shooting  this  material 
was  close  to  -ic.  per  cu.yd.  of  total  excavation. 

The  intake  and  trench  for  the  small  conduit,  from 
the  lake  to  the  open  channel  in  front  of  the  dam,  was 
practically  all  excavated  with  a  Lidgerwood-Crawford 
drag-line  excavator.  This  work  was  commenced  Sept. 
26,  1910,  carried  with  three  shifts  and  during  that  season 
completed  between  the  coffer  dam  and  Sta.  1-i-OO.  The 
intake  excavation  was  somewhat  difficult,  as  the  material 
at  the  lake  end  and  sides  was  mainly  a  plastic  blue  clay, 
similar  to  that  in  the  lake  bed,  and  was  removed  during 
the  rainy  season.  It  was  intended  to  carry  a  portion  of 
the  excavation  to  a  2  to  1  slope  but  on  account  of  the 
oozy  material  and  wet  weather  much  of  it  assumed  a 
much  flatter  slope  and  at  times  it  wa«  difficult  to  pre- 


vent the  rnaciiine  from  sliding  with  il.  At  the  invake. 
where  concrete  was  to  be  placed,  it  was  necessary  to  put 
in  considcrahlc  heavy  crilj-work  to  hold  the  material. 
The  j;iM(lc  (jI  the  intake  was  36  ft.  below  the  lake  level 
and  water  came  in  so  freely  that  an  8-in.  centrifugal 
pump  was  kept  going  continuously  to  handle  it.  In 
order  to  have  the  temporary  dam  and  control  works  011 
a  suitable  foundation  it  was  necessary  to  place  them 
some  Sd  ft.  south  of  the  point  originally  .selected. 

The  soft  material  gave  out  a  short  distance  from 
the  lake  and  beyond  that  point  the  trench  material 
was  all  that  could  be  desired,  so  far  as  sliding  was  con- 
cerned. In  digging  the  trench  the  excavator  was  kept 
on  the  center  line,  digging  from  the  end  and  dumping 
to  either  side.  On  account  of  the  deep  cutting,  from 
30  to  55  ft.,  the  machine  was  fitted  with  a  70-ff.  boom, 
but  this  was  not  sufficient  in  the  dee])er  cuts.  Tiie 
trench  was  taken  out  to  a  bottom  width  of  about  15  ft., 
with  slopes  as  .steej)  as  they  would  stand.  The  material 
was  a  cemented  gravel,  containing  a  comparatively  small 
amount  of  clay,  but  so  firmly  cemented  that  in  places 
the  sides  would  stand  almost  vertical,  even  with  water 
dripping  over  them,  and  so  hard  that  it  was  necessary 
to  loosen  the  entire  cut  by  blasting. 

The  drilling  was  done  with  a  3-in.  Cyclone  well  drill. 
Three  rows  of  holes  were  put  down,  the  row  through  the 
center  being  carried  to  grade,  while  the  rows  on  either  side 
of  center  line  and  about  20  ft.  from  it  were  only  carried 
about  half-way  down.  The  center  shots  loosened  the 
bottom  and  the  side  shots  the  upper  material  sufficiently 
to  enable  the  excavator  to  remove  it  to  a  slope  that  was 
safe  to  work  under.  Many  of  the  holes  were  put  down 
to  a  depth  of  48  ft.  The  total  depth  of  drilling  was  2000 
lin.  ft.  The  co.st  of  drilling  was  57c.  per  lin.ft.  of  hole 
and  the  cost  of  drilling  and  blasting  4.4c.  per  cu.yd.  of 
material. 

In  excavating  the  deeper  portion  of  this  cut  great  diffi- 
culty was  experienced  in  disposing  of  the  material  and 
in  taking  out  the  bottom  five  feet.  The  excavation  was 
made  in  one  cut,  the  machine  working  from  the  end. 
but  to  dispose  of  the  material  necessitated  the  construc- 
tion of  crib  work  at  the  edges  of  the  trench  to  retain  the 
material  thrown  out,  and  it  was  further  necessary  to 
sluice  the  excess  material  back  from  the  edge.  It  was 
found  that  the  finer  material  could  be  sluiced  to 
a  7  to  1  slope.  On  account  of  considerable  water  in  the 
cut,  necessitating  pumping  at  all  times,  the  dragging  of 
the  bucket  over  the  bottom  would  stir  the  material  up 
into  a  thick  mud  that  would  neither  pump  nor  remain 
in  the  bucket  at  the  angle  incident  to  such  deep  cut- 
ting. Various  schemes  were  tried  but  the  most  suc- 
cessful seemed  to  be  to  leave  about  five  feet  in  the  bot- 
tom until  the  machine  had  gone  ahead  several  hundred 
feet,  then,  with  the  aid  of  a  haul-back  fastened  at  the 
temporary  dam.  to  drag  this  material  into  a  pile  directly 
in  front  of  the  excavator,  allow  the  water  to  drain  from 
it  and  throw  it  out.  Pig.  3  shows  the  machine  drag- 
ging the  bottom.  For  cuts  of  40  ft.  or  less  there  was  no 
trouble  in  digging  or  disposing  of  the  material  when  it 
it  was  sufficiently  shot.  The  daily  output  of  the  machine 
on  this  work  was  small  on  account  of  the  depth  of  cut- 
ting and  other  difficulties  mentioned.  The  length  of  this 
trench  was  1400  ft.  and  from  it  were  taken  85,000  cu.yd. 
of  material.  When  the  excavator  reached  the  open  chan- 
nel, near  Sta.  26,  it  removed  the  wide  upper  part  of  the 
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cut,  leaving  the  deep  and  narrow  excavation  for  the  steam 
shovel. 

It  may  be  advisable  to  insert  here  a  paragraph  describ- 
ing the  manner  in  which  the  river  was  handled  during 
construction.  When  work  was  commenced  the  only  outlet 
from  the  lake  was  at  the  crib  dam,  sliown  on  the  general 
map  (Fig.  2),  about  1500  ft.  northeast  of  dam-site. 
During  the  first  season  a  channel  20  ft.  wide  was  exca- 
vated to  tlie  east  of  the  conduit  trench  cutting  off  a  long 
bend  in  the  river.  At  the  lower  end  of  this  cutoff  chan- 
nel a  timber  drop  was  built  to  take  up  the  difference  iu 
grade,  about  18  ft.,  and  to  allow  the  river  to  pass  through 
it  without  cutting.     Bv  the  time  the  drag-line  excavator. 


Fi(i.  .3.    Lii)<;i:i!W(jod-C'kawioi{I)  DiiAd-Lixi:   Kxiavator 

WoKKisci  IX  Bottom  of  Intakk-  Conduit  Tkench, 

K-\riii:.s8  Da.m 

(A   cable   from   a  donkey   engine   is  pullInK  the   buckit   tiaok.) 

operating  in  the  conduit  trench,  reached  the  first  river 
crossing  this  channel  was  ready  for  use  and  at  the 
proper  time  the  excavator  dumj)ed  its  material  into  the 
river  bed.  forming  an  immense  dam  at  no  oxjiense,  whicli 
diverted  the  river  through  the  new  channel.  This  car- 
ried the  river  entirely  away  from  the  outlet  or  other 
works,  interfering  only  with  Ihe  construction  at  the  east 
end  of  the  dam,  which  caused  no  dehiy  or  expense  as  it 
was  not  necessan'  to  work  in  that  jxirtion  until  the  flow 
could  be  turned  through  the  conduit. 

Tt  was  intended  to  make  the  excavation  for  the  con- 
duit throu'.'h  the  dam  and  for  the  open  channel  below  the 
dam,  with  teams.    The  work  was  Btarted  by  that  method 


early  in  the  season  of  1911  but  the  material  was  so  hard 
and  stony  that  it  was  decided  to  take  it  out  with  a  steam 
shovel,  there  being  one  on  the  project.  In  order  to  have 
no  interference,  from  the  river,  and  to  carry  on  the  work  so 
as  to  avoid  excessive  pumping,  a  narrow  ridge  50  ft. 
high  extending  across  tlie  outlet  trench  near  Sta.  39-00 
was  taken  out  with  the  teams.  The  material  was  gen- 
erally cemented  gravel  and  the  slopes  were  so  steep  that 
teams  could  not  work  on  them.  Eearly  in  May  a  "coyote 
hole"  was  dug  into  the  middle  of  the  ridge  from  the  lower 
side  just  above  water  level  and  160  kegs  of  black  powder 
exploded  in  it.  The  shot  broke  the  hard  crust,  flattened 
the  inaccessible  slopes  and  rendered  easy  the  team  work 
that  followed. 

Tlie  steam  shovel,  a  45-ton  Bucyrus,  was  started  about 
this  time  and  operated  between  Sta.  26  and  39.  The 
bottom  of  the  channel  was  to  be  as  narrow  as  15  ft.  in 
l)laces  and  as  the  maximum  cut  was  35  ft.,  with  11/^  to  1 
slo])cs,  it  was  necessary  to  make  5  separate  cuts.  On  the 
last  cut  the  shovel  went  down  the  river  500  ft.  below 
the  end  of  the  outlet,  running  on  blocking  as  it  was 
working  in  2  ft.  of  water,  to  excavate  a  channel  in  river 
bed  and  insure  a  good  grade.  The  material  was  all  loaded 
into  lV2-cu.yd.  dump  cars,  hauled  on  track  by  teams  and 
wasted.  The  final  trimming  of  the  conduit  and  open 
trenches  was  done  by  teams  and  by  hand. 

Cutoff  Trench  for  Dam. 
The  wide  cutoff  trench  was  excavated  with  teams 
and  the  drag-line  excavator.  The  portion  west  of  dam 
conduit  was  done  wholly  with  teams  and  was  pushed  to 
permit  tiie  starting  of  the  core-wall  trench.  The  higher 
portion  of  the  trench,  east  of  the  dam  conduit,  was  done 
l)y  teams.  Wlien  water  was  encountered  it  was  left  for  the 
excavator.  The  drag-line  excavator  deposited  the  mater- 
ial at  the  upstream  toe  of  the  dam,  making  an  excellent 
footing  for  the  riprap,  also  disposing  of  the  material 
with  one  handling. 

CoiiK-WAi.L  Trench  for  I>am 
The  excavation  of  the  core-wall  trench  was  commenced 
early  in  July,  1911,  west  of  the  dam  conduit.  The  upper 
few  feet  were  shoveled  into  wheelbarrows  and  wasted. 
Shafts  were  excavated  ahead  of  adjacent  portions  of  the 
trench,  then  the  excavation  was  carried  in  horizontal 
benches  about  7  ft.  high.  One  or  two  men  worked  on 
each  bench,  loading  the  mater. al  into  wheelbarrows, 
wheeling  it  along  the  bench  to  the  side  of  the  shaft  and 
dum])ing  it  into  a  vertical  ciiute  that  carried  the  mater- 
ial to  a  wood  bucket  of  ^-cu.yd.  capacity,  heavily  ironed 
and  operated  from  the  head  frame.  When  filled,  the 
bucket  was  hoisted  to  the  head  block,  where  a  simple  de- 
vice dumj)ed  the  muck  into  a  li^-cu.yd.  car,  in  which  it 
was  hauled  by  one  horse  to  waste  dump.  A  double  drum 
hoist  wp.s  used  which  enabled  two  shafts  to  be  worked 
by  one  hoisting  engineer.  This  method  allowed  a  number 
of  men,  working  at  different  levels,  on  platforms  laid 
on  trench  bracing,  to  work  from  each  shaft. 

It  was  intended  to  carry  this  trench  to  bed  rock  but 
the  entire  excavation  was  in  sudi  uniformly  good  mater- 
ial that  it  was  considered  unnecessary  to  go  so  deep.  The 
niaxinnim  deptli  reached  was  near  the  westerly  end  which 
was  carried  to  Kiev.  2153,  or  75  ft.  below  the  original 
ground  surface.  The  material  stood  so  well  that  gen- 
erally the  excavation  could  be  carried  about  10  ft.  without 
sheeting.    This  greatly  facilitated  tiie  work.    Sheeting  of 
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2-iii.\  lO-l'l.  plank  was  used,  witli  l\(l-in.  \valiii,i,'s  and 
liracin.^s  of  i-ciiiiid  tinilici-.  'I'lic  slu'cl  Ihlc  iduld  iisiiallv  !)(' 
jilai'cd  willmiil   di'ixiiifj;. 

As  I  III'  roi-c-wall  was  to  be  only  3  ft.  thick,  and  it  was 
diirnuli  (o  carry  the  excavation  narrower  than  1  fl.,  (hi; 
downsli-eani  side  was  carried  true  to  line,  so  that  the 
shcetinj;  on  that  side  could  remain,  and  also  to  jjivi; 
ruiin  to  remove  the  forms  from  th^'  upstream  side. 

CONC'KK'I'I':    W'dllK. 

On  Dec.  15,  1910,  about  20"  fl.  of  rondiiit  tnnch 
nearest  the  lake  was  practically  ready  fur  cuncreli'.  As 
the  conduit  must  be  in  place  before  the  temporary  dam 
could  be  built  over  it  and  the  temporary  tower  and 
gates  installed,  all  of  which  were  necessary  to  control  the 
water  for  the  next  season's  work,  and  since  the  trench 
was  about  50  ft.  deep  and  would  probably  fill  with  water, 
causing'  the  sides  to  sluff  in,  it  was  decided  to  construct 
the  conduit  regardless  of  season  and  weather  conditions. 
The  aggregate  had  previously  been  hauled  and  forms, 
built  in  sections,  were  on  the  ground. 

A  convenient  plant  was  erected  at  the  top  edge  of  the 
trench,  which  enabled  all  materials  to  be  handled  by  grav- 
ity. A  trestle  was  erected  suiRciently  high  to  clear  the 
structure  and  on  it  was  placed  a  track  for  carrying  the 
concrete  cars.  The  weather  was  quite  favorable  for  that 
time  of  year  but  the  temperature  was  below  freezing 
practically  all  the  time  and  there  were  frequent  snow- 
falls of  one  foot  or  more.  All  materials  were  heated,  the 
work  was  practiciilly  enclosed,  fires  were  kept  going 
continually,  and  steam  generously  applied  to  old  con- 
crete before  placing  the  new.  There  was'  considerable 
form  work  and  the  structure  was  heavily  reinforcerl, 
which  somewhat  hindered  the  work.  Caving  banks  fre- 
quently damaged  the  forms  and  caused  delay.  The  work 
was  generally  carried  in  three  shifts,  with  small  crews, 
and  was  not  only  successfully  completed  but  the  con- 
crete is  perhaps  better  than  the  average. 

During  the  following  season,  1911,  the  conduits  were 
completed  under  more  favorable  conditions.  Ecarly  in 
May  a  mixing  plant  was  erected  on  the  downstream  slope 
of  the  temporary  dam,  arranged  so  that  all  materials  and 
concrete  could  be  handled  by  gravity.  As  before,  a  tres- 
tle was  erected  over  the  proposed  structure,  carrying  a 
2-ft.  gage  track  on  which  the  side  dump  concrete  cars 
operated.  This  plant  w'as  fairly  economical  but  being  at 
the  end  of  the  trench  the  haul  soon  b>'came  an  important 
item  and  the  limited  room  around  the  mixer  consider- 
ably restricted  the  output.  As  the  dragline  excavator 
completed  a  section  of  trench  it  would  be  trimmed  by 
hand  and  the  material  dumped  ahead  where  the  excavator 
could  reach  it.  The  concreting  followed  closely.  Within 
one  week  of  the  time  the  excavator  co.apleted  the  excava- 
tion of  the  trench,  1400  ft.  long,  the  conduit  was  fin- 
ished. 

When  the  excavation  of  the  trench  had  sufficiently  ad- 
vanced, the  mixing  plant  was  moved  to  Sta.  20-25.  As 
this  plant  proved  very  economical  of  operation  and  con- 
tained some  novel  features  a  description  of  it  may  be 
of  interest  (Fig.  4).  A  Eansome  mixer  of  1  cu.yd.  ca- 
pacity was  set  up  at  the  west  side  of  the  trench,  suffici- 
ently high  to  dump  into  steel  side  dump  cars  of  equal 
capacity,  placed  on  a  trestle  over  the  conduit.  At  the 
top  of  the  natural  bank  above  the  mixer,  a  storage  bin, 
with  three  compartments  (total  capacity  80  cu.yd.)  was 


liiiill.  il  was  connccicd  lo  Ilic  niixcr  with  a  chule  in 
ulii(h  measuring  deviccH  and  a  l)al(li  lio|)pcr  were  in- 
I  roiliiiiMl.  'J'iirci^  gates  at  the  entrance  to  the;  chute,  lead- 
ing ficiiii  llic  (lil!ciciit  compartinentH  in  tlie  Htorage  bin, 
iilloucil  Ihc  dill'ci-i'iit  grades  of  aggregate  to  pasH  into 
measuring  boxes;  Iheii,  by  opening  one  gate  l)elow,  the 
measured  aggregate  ])assed  into  tiie  batcii  ho[)per  ready 
lo  go  inio  the  mixer. 

'ri lilainiiig  of  aggregate;  iiad  been  a  difficult  problem 

fiDiii  llii'  lime  work  started.  There  was  no  suitable  gravel 
within  a  mile  of  the  work  and  the  pits  located  at  even 
that  dislaiice  Wi'vi;  lieavily  timi)erc(l  and  covered  with  a 
la\cr  of  from  1  to  (i  fl.  of  soil  and  clayey  material;  fur- 
tlicrniore,  tins  gravel  was  in  jirivale  ownership.  In  sluic- 
ing the  cemented  gravel  thrown  out  by  the  excavator, 
from  the  edge  of  the  trench  cxciivation,  it  was  noticed 
that  the  .material  remaining  after  sluicing  seemed  sat- 
isfactorily graded  for  concrete  work.  Mcciiaiiical  analy- 
sis of  the  washed   material   dcmon.st rated   the  feasibility 
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of  rising  it  providing  a  satisfactory  washing  and  screen- 
ing plant  could  be  devi.sed. 

Suitable  bins  were  built,  a  revolving  screen  with  eleva- 
tor erected  and  the  scheme  given  a  trial  which  proved 
successful.  The  unwashed  material  was  hauled  with 
teams  and  drag-scrapers  to  a  platform  having  an  open 
hopper  through  which  it  passed  to  the  elevator  which 
carried  it  to  the  revolving  screen.  A  small  stream  of 
water  delivered  inside  the  screen,  and  playing  contin- 
ually on  its  entire  length,  washed  the  gravel,  remov- 
ing practically  all  the  dirt.  At  first  there  was  some  diffi- 
culty in  retaining  the  finer  sand  but  by  using  extra 
screens  of  very  fine  mesh,  suspended  beneath  the  revolv- 
ing screen,  and  by  introducing  additional  troughs  and 
pipes  to  carry  off  the  silt,  very  little  of  the  fine  sand 
was  lost,  though  it  was  necessary  to  obtain  a  small  quan- 
tity elsewhere,  which  was  the  purpose  of  the  third  com- 
partment in  the  storage  bins. 

The  storage  bin  was  located  with  reference  to  this 
screening  and  washing  plant,  the  grade  being  such  that 
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one  horse  could  haul  the  prepared  aggregate  to 
the  storage  bin  in  li^-cu.yd.  dump  cars,  run- 
ning on  a  track.  When  working  to  its  best  advantage 
the  force  employed  was  two  teams  hauling  to  the  eleva- 
tor, two  men  at  the  screen  and  two  men  and  one  horse 
hauling  from  the  screen  to  the  storage  bin.  The  cost  of 
aggregate  delivered  in  the  storage  bin  was  85c.  per  cu.d. 
of  concrete.  The  cement  was  received,  from  the  opposite 
bank.  To  turn  out  100  cu.  yd.  of  concrete  in  8  hours 
required,  in  addition  to  the  above,  one  man  gaging  ag- 
gregate, one  man  handling  cement  and  one  man  running 
the  mi.xer  and  engine. 

Owing  to  the  cramped  and  wet  quarters  in  which  this 
conduit  was  built  ( in  a  trench  from  30  to  55  ft.  deep 
and  15  ft.  wide  and  often  confined  to  a  stretch  150  ft. 
long,  the  sides  sluffing  in,  knocking  out  forms  and  so 
much  water  that  two  pumps  were  running  much  of  the 
time),  the  work  had  to  be  crowded  day  and  night  in 
order  to  allow  water  to  pass  through  it  by  Sept.  1,  on 
which  date  it  would  be  needed  for  irrigating  purposes. 
At  one  time  there  were  eleven  distinct  gangs  in  a  24- 
hour  day,  each  having  its  independent  duties,  working  in 


tweeu  the  core-wall  and  the  side  of  the  trench  was  care- 
fully filled  and  puddled. 

The  portion  of  the  core-wall  east  of  the  dam  conduit 
was  put  in  from  a  plant  located  at  the  east  abutment  of 
the  dam.  This  plant  consisted  of  a  y2-cn.yA.  Smith 
mixer  and  a  gravity  arrangement  for  handling  materials 
with  a  storage  hopper  of  about  80  cu.yd.  capacity  for 
aggregate.  Gravel  from  a  pit  opened  for  embankment 
construction  was  excavated  by  the  drag-line  excavator, 
loaded  onto  cars  and  hauled  by  teams  to  the  hopper.  An 
interesting  feature  in  connection  with  this  plant  was  tlie 
behavior  of  the  chute  leading  from  the  hopper  to  the 
mixer.  This  chute  was  of  planed  lumber,  10  in.  deep, 
24  in.  wide  and  about  30  ft.  long,  with  gates  near  the  bot- 
tom that  controlled  the  flow  and  measured  the  aggregate. 
The  chute  was  Iniilt  on  a  slope  of  1.6  to  1  but  it  was 
found  that  the  gravel  would  not  run.  The  bottom  and  a 
few  inches  on  the  sides  were  then  lined  with  thin  .«heet 
iron,  which  caused  the  gravel  to  run,  kee])ing  the  chute 
just  even  full  without  slopping  over,  although  it  was 
open  on  top. 

From  this  plant  a  trestle  was  erected  over  the  proposed 
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a  stretch  200  ft.  long.  Tiiese  gangs  were  divided  into 
shifts,  excavating  and  trimming,  placing  and  removing 
forms,  placing  steel  and  placing  concrete.  The  conduit 
was  sufficiently  completed  on  Aug.  23,  when  the  work 
was  fiuspnded,  to  permit  of  water  passing  through  it  on 
Sept.  1. 

It  was  planned  to  construct  the  dam  conduit  from 
the  jjiant  described  above  but  on  account  of  the  necessity 
of  drawing  substorage  water  during  September  it  could 
not  i)e  built  until  the  close  of  the  irrigation  season.  As 
there  was  considerable  concreting  ready  in  the  core- 
wall  trench  it  was  decided  to  move  the  mixing  plant  to 
Sta.  28-5((  on  the  east  bank  of  conduit  trench  where  it 
would  be  bandy  to  the  dam  conduit,  tower,  etc.,  also  suit- 
ably located  for  building  the  westerly  portion  of  core- 
wall.  The  plant  erected  was  not  quite  as  economical  as 
the  jtreccding  one  but  everything  was  handled  by  gravity 
and  was  quite  satisfactory.  The  aggregate  was  hauled 
from  (he  combined  washing  and  screening  plant.  The 
dam  conduit  trench  was  bridged  and  a  track  laid  across  it 
to  the  core-wall  trench.  The  bottom  4  ft.  of  the  trench 
was  concreted  without  forms,  making  a  foundation  about 
4  ft.  wide;  above  this  forms  were  used  on  the  upstream 
gide  and  later  removed.  The  sheeting  of  the  trench  on 
the  ui)stream  side  was  also  removed  and   the  space  be- 


wail sufficiently  high  to  just  clear  the  finished  work. 
A  track  was  laid  and  end  dump  cars  of  %-cn.yd. 
capacity  built.  Beneath  the  track  short  vertical  chutes 
with  wide  tapering  openings  were  susjiended  about 
50  ft.  apart.  Below  these,  light  ]iortahie  chutes  were 
used  to  deflect  the  concrete,  as  dumped  from  the  cars, 
into  all  ]iarts  of  the  forms.  The  concrete  was  worked 
over  in  the  trench  to  insure  thorough  mixing  and  a.s 
many  plums  were  incorporated  as  the  concrete  woubl 
stand.  The  core-wall  was  carried  up  the  end  abutments 
of  the  dam  in  steps  to  within  5  ft.  of  probable  high 
water. 

At  the  close  of  the  irrigation  season  the  tcTuporary 
gates  were  closed  and  the  dam  conduit  constructed.  Xo 
difficulties  were  encountered.  The  ribs  for  the  forms  had 
all  been  prepared,  the  transition  forms  were  built  in  sec- 
tions ready  for  use,  reinforcing  siccl  had  all  been  cut 
and  bent  to  ))roper  shape  while  water  was  being  delivered. 
.\s  in  other  concrete  construction  on  this  work  a  trestle 
was  built  over  the  conduit  and  concrete  delivered  to  all 
parts  by  gravity.  The  invert  was  first  built,  except  a 
gap  of  about  20  ft.  at  the  junction  with  the  core-wall. 
Then  the  side  walls  and  lastly  the  arch  were  constructed. 
The  arch  was  carried  np  about  3  ft.  on  each  side,  the 
dH_\''K  work  finished  to  a  radial  plane,  then  the  balance  di- 
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Fig.  6.   Gate  Tower  of  Kachess  Dam  Nearing  f'oirPLETiox 


(The  view  also 
tower  and  the  co 
dumping  trestle   u 


shows  the  concrete  mixer  at  the  ground 
icrete  chute  leading  from  the  concrete  c 
ied   in   building  up  the  dam.) 


vided  into  sections  equivalent  to  a  day's  work  and  each 
section  completed  in  a  continuous  run.  The  slope  walls 
of  the  intake  and  the  foundation  for  the  gate  tower  were 
constructed  at  the  same  time  as  the  conduit.  As  shown 
in  Fig.  5  numerous  cutoffs  in  the  form  of  collars  are  pro- 
vided to  prevent  seepage  along  the  branch  of  the  conduit. 
Those  upstream  from  the  core-wall  are  15  in.  thick,  ex- 
tend 4  ft.  outside  the  conduit  and  are  spaced  25  ft.  apart, 
while  those  below  the  core-wall  are  15  iu.  thick,  extend  -1 
ft.  beyond  the  conduit  and  are  spaced  35  ft.  apart.  The 
core-wall  itself  acts  as  a  very  effective  cutoff,  as  the  sec- 
tion immediately  around  the  conduit  was  built  at  same 
time  as  the  conduit  and  connected  with  it  by  reinforcing 
steel.  This  conduit  is  323  ft.  long  and  contains  1390 
cu.yd.  of  concrete. 

The  construction  of  the  gate  tower  was  commenced 
on  May  30,  1912,  from  the  plant  near  Sta.  28-50.  All 
the  concrete  used  in  the  construction  of  this  feature  and 
in  the  gate  house  was  handled  in  side  dump  cars,  which 
were  run  onto  an  elevator  operating  in  an  8x8-ft.  wooden 
tower  110  ft.  high,  built  just  east  of  the  gate-tower  (Fig. 
6).  The  car  was  stopped  at  the  elevation  desired,  the 
concrete  dumped  into  light  movable  chutes  which  con- 
ducted it  directly  into  the  forms  or  into  boxes  from  which 
the  concrete  was  shoveled  into  place.  The  form  work 
and  placing  of  reinforcing  steel  was  done  by  an  extra 
crew,  usually  working  as  a  second  shift,  which  enabled 
the  concrete  crew  to  work  without  interruption. 

In  plan  the  gate-tower  is  in  3  sets  of  3  compart- 
ments each  (Fig.  7).  The  upstream  compartments  con- 
tain the  emergency  gates,  the  downstream  compartments 
contain  stop  plank  grooves,  while  the  interior  com- 
partments contain  the  regulating  gates.  The  operating 
mechanism,  installed  on  the  floor  of  the  gate  house,  is 
so  arranged  that  the  gates  can  be  operated  either  by 
hand  or  by  power.  Power  is  obtained  from  a  small 
turbine  installed  in  the  west  stop  plank  compartment. 
To  prevent  drift  from  reaching  the  gates  an  ample  gril- 


lage of  (iliuclural  cteul  is  pro- 
vided. It  lias  an  efTectivc 
area  of  1200  sii.ft.,  or  10  timcH 
the  area  of  the  gates,  and  ex- 
Iciids  from  (lie  floor  of  the 
intake  to  I  ft.  aliove  spillway 
level.  The  gateliou.se  is  15x23 
ft.,  of  concrete,  in  pila.ster  and 
eurlain-wall  constnicliori,  with 
tile  roof.  Access  to  the  gate- 
lioiise  rroMi  the  dam  is  by 
means  of  a  steel  foot  bridge 
K'l  ft.  long  supported  on 
tlirr'e  steel   bents. 

The  Siti.lway 
Tliero  being  no  occasion  to 
crowd  the  spillway  (Fig.  8) 
work,  and  as  it  presented  no 
construction  difficulties  and 
required  no  fixed  plant,  it  was 
used  as  a  knitting  job  an<l 
worked  on  intermittently  as 
men  and  teams  were  available 
from  other  features.  Clearing 
and  grubi)ing,  which  was  com- 
paratively light,  was  com- 
menced the  latter  ])art  of  May, 
1911.  Excavating  amounting  to  33,500  cu  yd.,  of  which 
701)0  was  Class  2  and  3,  was  done  wholly  with  teams. 
Paving  of  the  bottom  was  commenced  in  September. 
1911,  and  completed  in  September,  1912.  The  paving 
was  from  12  to  18  in.  thick,  laid  almost  entirely  from 
rock  obtained  from  the  excavation.  It  consisted  of  both 
dry  and  mortar  paving,  there  being  1250  cu.yd.  of  the 
former  and  2.-)0  eu.vd.  of  the  latter. 


Plan  of  Gate  Towei;.  Kachess  Dam 


The  concreting  was  all  done  in  the  season  of  1912. 
The  mixing  plant  was  very  efficient  and  unusually  cheap 
for  a  small  piece  of  work,  possible  on  account  of  the  top- 
ographic conditions.  Advantage  was  taken  of  the  high 
ground  at  the  west  end  of  the  spillway  and  sloping  toward 
it;  a  log  bulkhead  was  built  to  retain  the  gravel  aggre- 
gate, which  was  hauled  by  dump  wagons.  In  the  lower 
portion  of  the  middle  of  this  bulkhead  a  chute  was  placed, 
through  which  the  aggregate  passed  to  a  rectangular  steel 
car  on  a  short  track.     This  car  was  used  as  a  measuring 
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device  as  well  as  to  transport  the  aggregate  to  the  l-cu.yd. 
Eansome  mixer,  which  was  only  a  few  feet  in  front  of 
it.  From  the  mixer,  the  concrete  was  dumped  into  steel 
side-dump  cars,  running  on  a  track  over  a  trestle,  parallel 
with  the  weir,  and  sufficiently  high  to  deliver  the  con- 
crete through  chutes  to  practically  all  parts  of  the  work. 
From  this  plant  1400  cu.yd.  of  concrete  were  placed,  the 
cost  of  the  plant  being  lie.  per  cu.yd.  of  concrete.  The 
weir  was  constructed  in  alternate  sections,  25  ft.  long. 
and  the  floor  in  alternate  sections,  1"2V^  ft.  square. 

Placixg  axd  Ripr.\ppixg  the  Emb.\xkment. 
The  preliminary  investigations  for  borrow  pitt«  indi- 
cated that  there  were  two  locations  from  which  tight 
material  could  be  obtained.  One  of  these  was  located 
within  1000  ft.  of  the  east  end  of  the  dam  while  the 
other  was  about  1500  ft.  from  the  west  end.  The  sub- 
grade  of  the  easterly  pit  would  be  at  the  same  elevation 
as  the  crest  of  the  dam,  while  that  of  the  westerly  pit 
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Fig.  8.   Plan  axd  Sectional  Elkvatiox  oi 
Spillway  of  Kachess  Dam 

would  be  20  ft.  below  it.  There  was  no  choice  in  the  lo- 
cation of  a  pit  for  loo.se  material  a.s  the  only  available 
material  of  this  kind,  suitable  for  the  work,  was  found 
at  a  distance  of  some  2500  ft.  from  the  east  end  of  the 
dam. 

In  order  to  decide  between  the  pits  for  tight  material, 
to  determine  their  fitness  for  the  work  and  to  be  sure 
that  no  better  material  was  available,  also  to  determine 
tlie  method  of  placing  it  in  the  embankment,  a  careful 
and  extensive  investigation  was  made  during  the  season 
of  1911.  Fig.  2  shows  the  number  aiul  location  of  the 
test  pits  finally  selected  but  does  not  indicate  the  borings 
and  pits  put  down  prior  to  the  commencement  of  con- 
struction operations,  to  determine  the  feasibility  of  thi- 
dam  site  anrl  its  exact  location  ;  of  these  there  were  about 
30  test  pits,  from  10  to  35  ft.  deep  and  25  drill  holes,  from 
26  to  92  ft.  dccj). 

A  classification  of  the  material  was  made  and  inc<  han- 
ical  nnnlyseH  made  of  samj)lc8  taken  from  different 
depths.  In  all  about  50  Hamples  were  tested.  A  com- 
plete set  of  DcreeuH  from  No.  %  to  200  were  used.    These 


tests  indicated  that  the  material  in  the  east  borrow  pit 
was  fully  as  good  for  the  work  intended  as  that  in  the 
westerly  pit  and  better  than  from  any  other  available 
location;  moreover,  it  was  much  more  accessible  to  the 
dam,  a  level  or  downhill  haul  and  adjacent  to  the  bor- 
row pit  for  loose  material,  which  was  a  great  advantage 
on  account  of  ability  to  concentrate  water-supply,  fuel, 
track  and  repair  work,  within  a  much  smaller  area  than 
if  the  pits  were  more  widely  separated;  for  these  reasons 
the  easterly  pit  was  selected. 

The  material  in  this  borrow  pit  proved  even  better  than 
the  tests  indicated.  The  upper  3  ft.  consisted  of  top 
soil  light  in  weight  and  containing  a  large  amount  of 
fine  earthy  material  and,  with  the  exception  of  scat- 
tered boulders  of  large  size,  this  layer  contained  about 
50%  of  the  boulders  found  in  the  pit.  Below  this,  hard- 
pan  was  found  consisting  of  clay,  sand  and  approxi- 
mately 35  to  40%  of  gravel,  both  coarse  and  fine.  This 
layer  was  so  hard  as  to  require  shooting,  but  below  it, 
while  the  material  contained  about  the  same  ingredients, 
with  possibly  a  larger  percentage  of  clay,  it  was  not  so 
firmly  cemented.  The  screening  tests  of  Pit  T  (Fig.  2) 
made  from  a  mixture  of  samples  from  different  depths, 
may  be  considered  fairly  typical  of  the  material  used 
for  the  tight  jiortiou  of  embankment  and  ran  as  fol- 
lows : 

Screen  No i  %               1  1 )  2  3 

Per  cent   passing 98.3  94.7  91.15  83.15  74.9         68.9 

Screen  Xo 4  10  20  40  60 

Per  cent,  passing 60.3  47.3  38.3  31.3  26.1 

Screen  Xo 80  100  165  200 

Per  cent,  passing 23  3  21.3  18.0  16.7 

Careful  consideration  was  given  to  a  determination  of 
tiic  method  by  which  this  dam  should  be  constructed; 
whether  by  the  customary  rolling  method  or  by  hydraul- 
icking  the  material  into  place  from  the  slopes  of  the  em- 
bankment, which  was  the  method  used  in  constructing 
the  Bumping  Lake  dam,  about  60  miles  northwest  of 
Xorth  Yakima,  Wash.  The  rolling  method  was  finally 
decided  upon.  Early  in  March,  1912,  the  construction 
of  a  timber  trestle  from  which  to  dump  the  material  was 
commenced.  The  trestle  was  800  ft.  long,  of  which  300 
ft.  averaged  60  ft.  high.  It  was  built  of  round  timber, 
saved  from  the  clearing;  except  the  caps  and  stringers, 
which  were  of  sawed  timber,  to  .save  time  in  erection. 
The  bents  were  20  ft.  apart,  three  jjosts  to  a  bent.  The 
trestle  was  located  practically  on  the  center  line  of  the 
dam,  with  the  base  of  rail  at  the  proposed  crest.  It  was 
double  tracked  with  30-lb.  steel  rails,  24-in.  gage.  A 
double  track  was  laid  to  the  borrow  pit  for  tight  mater- 
ial and  a  single  track,  with  sufficient  turnouts,  to  the 
borrowpit  for  loose  material.  From  the  west  end  of 
trestle  a  single  track  was  extended  al)out  300  ft.  on  n 
road-bed  made  with  teams  and  beyond  this  point  the  ma- 
terial was  hauled  by  teams. 

While  the  trestle  was  being  constructed,  the  borrow 
pits  prepared  and  track  laid,  the  cutoff  and  conduit 
trenches  were  backfilled.  The  hand  work  of  filling  in 
cramped  quarters  had  l)pen  done  the  previous  sca.son.  The 
steam  shovel  was  moved  to  a  25-ft.  bank  of  fine  material 
just  cast  of  the  oiillot  of  the  small  conduit.  Temporary 
tracks  were  laid  and  tlie  filling  was  done  by  loading  ll^- 
cu.yd.  cars  with  steam  shovels  and  hauling  them  by 
teams.  The  trenches  contained  some  water.  Tlie  ma- 
terial was  (liiiiipcd.  then  worked  iiilo  the  water  and  pud- 
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(lleil.     W'lu'ii  till'  lill  got  sunicioiitly  dry  lo  porinit  of  usiiiy 
teams,  the  spreading  was  done  with  slips  and  frosnos. 

Ahout  May  1  the  trestle  was  ready  for  use,  the  shovel 
was  moved  to  the  borrow  pit  east  of  (he  dnin  nnd  the  nui- 
stnietion  of  the  embankment  jiropcr  coniiiiciirciL  'I'ln' 
pit  had  previously  been  cleared  and  some  blasting  done. 
The  material  from  this  pit  w-as  loaded  into  trains  of  l.j 
lV:;-i-u.yd.  side-dump  cars,  hauled  by  i)-ton  steam  loco- 
motives.    It  was  dumped  fmm  the  upstream  side  of  the 
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Fir.  9.   Dujipixg  Eai;th  fmom  Tkesti.e,  Kachess  Da.m 

trestle,  falling  to  the  ground  below.  At  first  the  mater- 
ial fell  inside  the  outer  posts,  but  the  addition  of  a  de- 
flecting apron  7  ft.  long,  covered  with  sheet  iron,  caused 
it  to  fall  just  outside  the  posts  (see  Fig.  9).  Spreading 
was  done  with  fresnos  of  four-horse  size,  but 
usually  drawn  by  three  large  horses  or  mules. 
It  was  found  after  the  work  became  systematized 
that  one  fresno  would  distribute  about  115  cu.yd. 
of  the  tight  material  in  eight  hours.  The  gravel 
or  loose  material  was  loaded  by  the  drag-line  excavator 
into  a  sjjecially  constructed  hopper,  of  40-cu.yd.  capacity, 
mounted  on  skids  for  moving  and  fitted  with  two  chutes 
and  controlling  gates,  which  enabled  two  cars  to  be  loaded 
at  a  time.  It  was  hauled  in  trains  of  twelve  cars,  dumped 
from  the  downstream  side  of  the  trestle  and  spread  with 
four-horse  fresnos.  One  fresno  would  spread  from  150  to 
175  cu.yd.  of  gravel  in  eight  hours,  the  haul  being  mucli 
shorter  than  for  the  tight  material  and  the  gravel  more 
easily  loaded. 

On  account  of  the  small  working  space  of  the  embank- 
ment, difficulty  was  at  first  experienced  in  spreading  the 
material  as  fast  as  it  came  in,  but  while  the  capacity  of 
the  machines  was  never  taxed,  a  system  was  soon  devised 
whereby  it  was  kept  pretty  well  cleaned  up.  About  ten 
trains  would  be  dumped  in  one  pile,  then  another  pile 
of  ten  train  loads  would  be  made,  near  the  first  pile, 
leaving  only  room  for  a  roadway  between,  then  a  third 
pile  adjacent  to  the  second.  While  the  second  pile  was 
being  made,  the  first  pile  w-ould  be  spread  and  stones 
picked  from  the  second  pile ;  then  while  cars  were  dump- 
ing on  the  third  pile,  the  stones  would  be  picked  from 
it  and  the  second  pile  spread.  In  this  way  there  was  no 
waiting  and  no  confusion,  the  roller  working  on  the  area 
jireviously  spread.  The  tight  material  occupied  the  up- 
stream two-thirds  of  the  dam  (Fig.  10)  and  the  gravel 
in  the  downstream  third  :  it  was  handled  in  the  same  way 
except  that  it  spread  much  easier,  and  the  piles  did  not 


recpiirc  jilciwing,  whicii  was  necessary  with  the  tight  ma- 
terial, the  imjiact  from  falling,  |)arti<  ulnrly  in  the  lower 
levels  of  the  embankment,  com[)acting  this  materia!  very 
tightly. 

Tlu!  tight  material  was  spread  in  8-in.  layers  and  all 
stones  exceeding  1  in.  picked  out,  loaded  into  onc-horHc 
dump  carts,  and  ))laced  on  the  upstream  sloj)e  (Fig.  11). 
.\  road  gradt'r  was  on  the  work  but  the  fresnos  spread  the 
material  so  eveidy  it  was  not  used.  The  layer  was  then 
sprinkled  by  a  2-in.  ho.se  with  -Yj-in.  nozzle,  the 
amount  of  water  varying  greatly  and  dei)eiiding  on  the 
weather  and  the  material.  The  tendency  at  first  was  to 
iisi'  loo  much  uatcr,  which  ])n)duccd  a  kneading  motion 
Ml  front  of  the  niller.  Carefully  watching  conditions 
anil  reducing  the  amount  of  water,  sprinkling  often  with 
a  lather  fine  sjjray,  corrected  this  condition.  The  rolling 
was  done  with  an  ordinary  16i/^-ton  traction  engine. 
Extension  rims  on  the  driving  wheels  gave  a  rear  wheel 
base  of  56  in.  Assuming  that  they  carried  two-thirds  of 
the  weight,  the  pressure  per  lin.in.  was  about  400  lb.  This 
engine  seemed  about  the  right  weight  for  the  materials 
and  an  excellent  embanknrent  was  obtained. 

It  was  found  that  the  comjiacted  layer  was  slightly  less 
than  6  in.  in  thickness.  Test  i)its  were  i)ut  down  fre- 
quently and  at  predetermined  points,  in  order  to  have  a 
complete  record  of  the  behavior  of  the  material,  to  de- 
termine w-hether  or  not  the  proper  amount  of  water  was 
being  used,  and,  in  general,  to  indicate  whether  there  was 
anything  to  be  guarded  against  or  improved.  Xo  strati- 
fication was  apparent ;  the  only  adverse  criticism  to  be 
made  was  that  certain  layers  that  had  been  exposed  to 
rain  showed  a  little  too  much  water. 

The  gravel  was  spread  in  a  similar  manner  except  that 
small  stones  were  not  so  carefully  picked  out.  The  roll- 
ing was  done  by  a  grooved  roller  drawn  by  four  hor.ses 
and  more  water  was  used  than  on  the  upper  side.  The 
stones  picked  out  were  placed  on  the  downstream  slope. 
The  junction  of  loose  and  tight  material  was  approxi- 
mately at  the  downstream  posts  of  trestle  bents.  To 
place  the  large  amount  of  material  in  the  short  season 
available,  the  small  area  of  the  dump  preventing  the 
crowding  of  the  machines,  the  shovel  and  embankment 
work  was  carried  in  two  8-hr.  shifts,  but  as  only  half  as 
much  material  was  required  from  the  excavator  it  only 
operated  one  shift.  The  best  run  of  the  shovel  was  1105 
cu.yd.  and  of  the  excavator  1000  cu.yd.  in  eight  hours. 
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Fig.  10.    Typical  Sectiox  of  Kachess  Dam,  Yakima 
Irrigatiox  Project,  Washixgtox 

The  embankment  was  practically  all  placed  in  four 
months.  All  trestle  bracing  was  taken  out  as  the  fill  ad- 
vanced, nothing  being  left  in  but  the  posts.  When  within 
8  ft.  of  the  top,  the  gravel  portion  was  brought  up  about 
6  ft.,  one  track  thrown  on  it,  the  balance  of  the  trestle 
removed  and  the  remainder  of  embankment  completed. 
Drainage — A  very  complete  drainage  system  was  pro- 
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vided  to  lead  off  harmlessh"  any  water  that  nia}-  find  its 
way  into  the  dam.  At  the  downstream  toe  is  a  generous 
trench  from  6  to  10  ft.  wide  in  the  bottom,  from  6  to  8 
ft.  deep,  extending  the  entire  length  of  the  dam,  back- 
filled with  sloue,  which  filling  is  also  carried  some  dis- 
tance lip  the  slope.  From  30  to  60  ft.  ujistream  from  the 
toe  is  a  12-iji.  tile  drain,  laid  with  open  joints  in  a 
trench  and  surrounded  with  2  ft.  of  small  stone;  this 
drain  has  frequent  outlets  to  the  main  drain  at  the  toe. 
Should  water  succeed  in  passing  through  the  tight  ma- 
terial it  will  drop  in  the  gravel  portion,  which  contains 
practically  no  clay,  and  escape  through  the  drains. 

Riprap — The  upstream  slope  is  protected  from  wave 
action  by  a  'i-ix.  layer  of  riprap  jilaced  on  a  bed  of  small 
stones  3  ft.  thick,  thus  making  a  thickness  of  5  ft.  of  rock 
between  the  embankment  material  and  the  waves.  The 
smaller  stones  are  generally  again.^t  the  embankment 
wliile  the  outer  stones  are  practically  all  at  least  2  ft. 
thick,  many  of  them  being  of  derrick  size.  The  down- 
stream slope  requires  no  protection,  but  to  prevent  ravel- 


ricks,  stationary  engines,  pumps,  boilers,  small  electric 
light  plant  and  the  small  equipment  usually  associated 
with  a  large  excavating  and  masonry  contract.  The  ma- 
cliine  shop  was  unusually  well  fitted  up  for  handling 
large  work.  In  addition  to  the  customary  equipment 
there  were  a  steam  hammer,  drill  press,  cutoff  and  band 
saw,  lathe,  etc.,  all  operated  by  power.  There  was  very 
little  repair  work  that  could  not  be  done  in  the  sho]) 
and  its  excellent  facilities  saved  many  delays  and  their  in- 
cident cost. 

A  very  comfortable  cam]i,  with  ample  accommoda- 
tions for  400  men,  was  erected.  It  was  regularly  laid  out 
on  a  topographic  map  of  the  site  before  commencing  its 
construction;  the  different  buildings  and  quarters  were 
arranged  with  respect  to  their  relation  to  each  other. 
Such  buildings  as  the  office,  warehouse,  mercantile  store, 
mess  and  repair  shop  were  located  where  they  would  be 
the  most  central  to  those  using  them  and  to  the  work. 
The  quarters  for  forciiiiiii.  clerks,  mechanics,  etc.,  were 
regularly  spaced   ami    at    n    uniform   distance   from   the 
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(The   outlet   tower  or  gatehouse  shows  on    the   extreme  right;   also  the  concrete  hoisting  tower  um'il   in   constructing 

the   gate   tower.) 

ing  and  to  better  hold  the  material,  it  is  faced  with  a  road.     Tiie  laborers'  qiiartei's  were  similarly  spaced  but 

layer  of  small   stones  picked  out  of  the  loose  material,  on  a  different  thoroughfai'e. 

This  layer  is  thicker  at  the  bottom  than  at  the  top  and  One  of  the  most  ])opular  features  of  the  camp  was  tiie 

will  average  3  ft.  club  house,  a  building  24x18  ft.,  conducted  for  the  bene- 

„,  .  fit,  amusement  and  welfare  of  the  men.    Tt  was  in  charge 

\\OIiK     ArcOMPLI.SHIcn  f       V     >r     r<      \      c<  t  i  i-  t--        i-         t 

of  a   1 .  M.  C  A.  Secretary  who  gave  his  entire  time  to 

The  principal  work  accoTuplislied  was  as  follows:  the  work.     The  building  contained   a  variety  of  games, 

cioarin(f  BO  aer<-H  was  Well  supplied  with  reading  matter  ai;d  writing  ma- 

KVctvatfon '.'.'.'..'...'.'..'.'.'......'..'.'...'.'.'.. '.'....■■  550.000  cu.yd.  terial.      The    men    were   encouraged    to   use   its    literary 

?)""' pa'vinW'iz-in ''.'.'.'.'.'.'.'.'.'.'.!!!.'!.'!.'! !!!!.'' ■     'f.lnl     ••  features   and    there   were  classes   for   those   who   wished 

orouted  pnvinjc,  12-  and  18-in 1.260     -  to  imiirove  their  education.     It  very  successfully  served 

Gravel  under  dry  paving   6ZB  •  •'  y 

Backnii    '?'S?X     '.'.  '•*'  purpose  of  entertaining  the  men  and  keeping  them 

Rockflll     2,700       "  ,  •    I  I        •  1  1-1  I  f^  1      t)    J 

rtiprap   H.Boo     ;]  from  a  neighboring  town  which  was  not  a     dry^'  town. 

i'ni''n"pfpe."'i2'-in.''.'.'.';.'.'.'.'.'.'i.'.'.'.".'.'.'.";;.'i."'--'      "9«o  "n.rt.  A    well    equipped    hospital    with   a   resident   physician 

R"infor<'I^KVu"c.r::::::::::'. ■.■.'.■.■.■.■.■.■.■.■.■. ■.■.■.■.■.:  300.000    I'i,  '"  charge,  who  also  had  oversiglit  of  the  sanitary  condi- 

,,  tioii  of  the  camp,   was   in  oiH-ration   during  the  season 
roNKTRUCTiOK    I'lant   AN.)   f  .VMP  „f  , ,„  ^  ^„j  ^,,,3      Convenient  to  the  different  porti<.ns 
The  plant  used  was  fully  adequate.     Murh  of  it  had  of  the  camp  were  toilets  and  bath-houses,  the  latter  con- 
seen  service  at  Humping  I.iake  Dam  and  was  well  suited  taining  a   suflicient  number  of   bath   tubs  and     shower 
to  the  work.     In  addition  to  the  machines  already  men-  I)atlis. 

ti'ini'd,  Iherc!  was  suflicieiil  rolling  stock  to  liandli!  the  liuniiing  water  was  placed  in  all  the  principal  build- 
combined  output  of  the  excavating  machines,  a  large  sn))-  ings,  while  numerous  hydninis,  .scattered  through  the 
ply  of  equipment  for  team  work,  hoisting  cngincH,  der-  camp,  maric  it   accessible  to  all.     The  water-supply  was 
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execllont  but  tioinowlmt  expensive,  as  it  was  nil  pumped 
I'niiu  (jeep  WMlfi-  in  tiio  hike  tu  u  lank  on  tlic  hill  aliove 
tlie  ciiiiip. 

Th-ro  were  six  corral  tents  with  accommoilationa  for 
IGS  head  of  stock.  The  hirgest  number  of  animals, 
mostly  mules,  working  at  one  time  was  about  150.  The 
largest  force  em])loycd  was  410  men. 

The  Kachess  dam  was  built  under  the  direction  of 
Chas.  11.  Swigarl,  supervising  engineer,  United  States 
Reclamation  Service,  with  the  writer  in  direct  charge. 
1{.  E.  I'ost,  assistant  engineer,  was  superintendent  of 
construction  and  John  R.  Sherman,  assistant  engineer, 
in  charge  of  enginccrini;. 


An  Opportunity    and  a   Purpose   for  a 

Local  Organization  of  a  National 

Engineering  Society* 

r.V     (HAS.     ii.     WlNCif 

In  1S87,  WiUiam  E.  Woithen,  in  the  presidential  ad- 
dress of  that  year  Before  the  American  Society  of  Civil  Engi- 
neers, said:  "The  Engineer  must  know  not  only  what  to 
learn,  but  how  to  Icurn  and  reciprocate  for  the  information 
and  pleasure  of  others." 

Would  it  not  be  well  tor  us  who  are  intimately  connected 
with  the  engineering:  work  of  this  portion  of  the  world  to 
study  carefully  the  work  that  has  been  done  here  in  the 
past;  and  thus  learn  to  appreciate  the  achievements  of-  the 
pioneers  in  Pacific  Coast  engineering? 

Geo.  H.  Benzenberg.  in  his  presidential  address  in  1906, 
truly  said,  "The  respect  and  esteem  which  a  community  en- 
tertains toward  any  profession  or  its  members  is  always  in 
proportion  to  that  which  the  members  of  such  profession 
entertain   toward   one   another." 

The  community  as  a  whole  is  more  or  less  familiar  with 
the  material  results  of  the  engineering  work  of  this  sec- 
tion, but  how  many  even  among  ourselves  know  much  of 
the  names  and  much  less  of  the  personalities  of  the  engi- 
neers to  whose  devotion  and  labor  these  achievements  are 
due,  or  of  the  difficulties  which  they  encountered  in  doing 
their    work? 

Would  not  the  esteem  of  the  profession  in  the  community 
be  enhanced  if  we  should  honor  these  men,  not  only  among 
ourselves,   but  also  in   public? 

The  building  of  the  Central  Pacific  R.R.  during  and  im- 
mediately following  the  Civil  War  was  one  of  the  greatest 
feats  of  engineering  this  country  has  seen.  It  is  true  that 
many  of  the  problems  connected  with  grades,  curvature, 
track  and  motive  power  had  already  been  settled  by  the  e.v- 
perience  of  tlie  previous  25  years  of  railroad  building  in  the 
East. 

The  work  accomplished,  however,  is  comparable  to  that  of 
building  the  Panama  Canal — the  overcoming  of  material  ob- 
stacles and  not  the  solving  of  new  scientific  problems.  One 
point  of  difference,  however,  existed.  The  Panama  Canal 
has  had  the  whole  wealth  and  financial  strength  of  the 
United  States  back  of  it.  The  builders  of  the  Central  and 
Union  Pacific  railroads  had  only  a  gift  of  supposedly  value- 
less lands  and  a  chance  to  use  "I.  O.  U.'s"  with  which  to 
build  thousands  of  miles  of  railroad  across  the  great  Amer- 
ican Desert,  and  over  a  mountain  range  7000  ft.  high,  whose 
eternal  snows  had  held  back  and  destroyed  the  Donner  party. 

Looking  back  today,  it  is  hard  to  realize  the  magnitude  at 
that  time  of  the  difficulties  confronting  this  enterprise.  And 
yet  to  one  man  in  large  measure  belongs  the  credit  for  car- 
rying this  work  through  to  completion — the  engineer  whose 
broad-minded,  far-seeing  judgment  and  capacity  enabled  him 
to  convince  his  principals  and  the  leaders  of  the  government 
of  the  wisdom  and  ultimate  worth  of  undertaking  this  ap- 
parently   impossible    task. 

All  of  us  today  are  familiar  with  the  names  of  those  who 
reaped  the  financial  rewards  accruing  from  the  ultimate 
success  of  the  enterprise,  but  how  many  of  the  younger  gen- 
eration know  the  name  of  Benjamin  P.  Judah,  the  engineer  to 


•From  the  presidential  adress  to  the  San  Francisco  As- 
sociation of  Members  of  the  American  Society  of  Civil  Engl- 
neer.ej. 

tProfessor  of  Structural  Engineering,  Leland  Stanford, 
Jr..   University.   Calif. 


wliom  the  success  of  this  rrrent  work  Is  I'lr^rely  dm-,  and  who 
piuctlcally  gave  his  life  to  lla  nchlevcment? 

Surely  it  Is  uur  duty  lo  the  proieBiiluii  tu  ace  that  the  hlB- 
tory  of  tills  enterprlBc  in  known  tu  llie  younger  Beneiu- 
llon  and  that  to  them  the  name  of  It8  I'nBlneer  become*  aH 
famillur  ub  the  numes  of  thoHe  who  lived  to  receive  the 
llnnnclal    rewards. 

This  In  brief  Is  the  story  of  but  one  ruclflu  Coaat  enter- 
prise. We  might  well  ask  who  developed  the  first  hydraulic 
mines,  who  built  the  Tehaehlpl  loop,  the  flrBt  hydraullc- 
flll  earth  dams,  arched  dams,  cable  rullways,  hydro-electrle 
Installatiiins,  impulse  waterwheelB,  centrlfuKal  pumpB,  and 
so  on  through  a  list  of  engineerlntf  developments  which  If 
not  originated  by  Pacific  Coast  englneerH,  have  all  received 
their   greatest   development    h<ri'. 

A  series  of  properly  Illustrated  papers  on  such  topics  an 
those  outlined  would  not  only  prove  enterlalnlng  lo  us  for 
our  evening  meetings,  but  would  also  entertain  audli'nces 
made  up  of  others  than  engineers,  and  afford  an  excellent 
opportunity  for  some  of  our  members  to  honor  themselves  by 
honoring  those  members  of  oui'  profession  to  whom  credit  Is 
due  for  conceiving  and  carrying  through  to  commercial  suc- 
cess   these    great    works. 

Geo.  S.  Morrison,  In  his  presidential  address  In  1895.  said, 
"The    engineer    must    measure    himself    with    others    and    must 

stand    to    be    measured The    profession    can    only 

do  its  future  work  by  trained  minds  working  together." 

Perhaps  in  learning  to  appreciate  more  fully  the  work  of 
those  who  have  preceded  us,  we  shall  be  led  to  value  more 
the  work  of  our  contemporaries,  and  by  working  together 
achieve  still  greater  success  than  has  been  obtained  in  the 
past. 

How  can  this  Association  of  ours  best  serve  our  needs 
and  help  us  in  our  preparation  for  the  work  to  be  done? 
In  1902.  Robert  Moore,  in  his  annual  address  said:  "Engi- 
neering  should   be   one   of  the    learned   professions 

The  special  function  of  the  Society  is  to  aid  in  the  higher 
education    of   the    engineer." 

I  fear  some  of  our  younger  members  are  inclined  to  place 
undue  emphasis  secretly,  if  not  openly,  upon  the  fact  that 
they  have  been  educated  at  such  and  such  a  place,  or  that 
they  have  worked  under  so  and  so.  Perhaps  some  of  our 
older  members  are  inclined  to  expect  too  much  from  the 
preliminary  training  that  is  now  quite  generally  accepted 
as   necessary   for   those    hoping   to   become   engineers. 

To  a  certain  extent,  engineers  are  born,  not  made.  The 
head  of  a  college  of  engineering  in  one  of  our  leading  uni- 
versities has  said:  "We  cannot  be  expected  to  turn  out  en- 
gineers     We    can    merely    help    to    train    men    with 

great    capacity   for    becoming   engineers." 

It  would  seem  that  one  function  of  an  Association  such  as 
ours  should  be  to  encourage  and  help  those  young  men  with 
"great  capacity  for  becoming  engineers" — to  help  them  to 
help  themselves.  Perhaps  no  better  way  can  be  suggested  to 
help  them  than  by  giving  them  an  opportunity  to  "meas- 
ure   themselves    with    others   and    stand    to    be    measured." 


The  ChlnBTforrt  Stornge  Reservoir,  recently  completed  by 
the  Metropolitan  Water  Board,  London.  England,  has  a  stor- 
age capacity  of  .3.600.000.000  U.  S.  gal.  and  is  wholly  in  exca- 
vation and  embankment.  The  reservoir  has  an  area  of  416 
acres  and  is  about  a  third  of  a  mile  wide  and  two  miles  long. 
The  total  length  of  the  embankment  is  about  4  "^  miles,  in- 
volving 2,060,000  of  material,  all  excavated  from  within  the 
reservoir.  A  novel  feature  of  the  contract  w^as  that  the  con- 
tractor (Messrs.  Charles  Wall,  of  Lopdon)  was  given  a  free 
hand  as  to  excavation  and  embankment,  provided  only  he  sup- 
plied the  designated  capacity  and  left  the  bottom  so  it  sloped 
toward  the  outlet  from  every  point.  The  bank  is  some  28  ft. 
high.  15  ft.  wide  on  top.  with  an  outer  slope  of  2%  to  1  and 
an  inner  slope  of  3  to  1  on  the  upper  and  lined  portion  and 
4  to  1  below  that.  A  clay  puddle  wall  extends  from  above 
the  water  level  to  and  3  ft.  into  the  London  clay.  This  wall 
is  5  ft.  wide  on  top.  and  tapers  uniformly  for  a  depth  of  231^ 
ft.,  where  the  width  is  9  ft.  From  this  point  to  within  2\^ 
ft.  of  the  original  ground  surface  the  width  of  9  ft.  is  main- 
tained: the  rest  of  the  way  the  wall  is  6  ft.  thick.  The  15-ft. 
width  of  the  top  of  the  bank  includes  a  vertical  parapet  wall 
of  concrete  and  brindled  brick,  the  concrete  going  down  4  ft. 
At  a  little  over  2  ft.  from  the  top  the  brickwork  curves  to 
a  junction  with  the  slope  and  continues  to  rest  on  concrete 
for  a  slope  distance  of  19^/4  ft.,  beyond  which  a  thinner  layer 
of  concrete  (in  slabs  here)  extends  for  20  ft.  To  lessen  wave 
action  it  is  divided  about  halfway  in  its  length  by  an  em- 
bankment. The  reservoir  is  filled  from  the  River  Lea  by 
means  of  the  Humphrey  direct-acting  explosion  pumps  de- 
scribed in  issue  of  Apr.  17.  1913.  An  illustrated  description 
of  the  reservoir  is  given  in  London  "Engineering,"  Mar.  14, 1913. 
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Mechanical  Oil  Burners' 


By  E.  H.  Peabodyj 


SYNOPSIS — In  most  oil  burners  hitherto  used  the  oil 
is  sprayed  by  steam  or  compressed  air  to  obtain  perfect 
combustion.  To  burn  oil  under  marine  boilers  such  a 
system  is  objectionable,  as  the  amount  of  steam  required 
to  spray  and  atomize  the  oil  may  be  ~?%  to  Jt%  of  that 
generated  by  the  boilers  and  such  a  waste  of  fresh  feed- 
water  could  not  be  afforded.  To  establish  an  air-com- 
pressing plant  large  enough  to  spray  the  oil  would  also  be 
an  objectionable  complication  and  the  demand  arises, 
therefore,  for  a  burner  which  will  spray  the  oil  by  me- 
chanical means.  Mr.  Peabody's  paper  describes  the  lat- 
est make  of  these  burners  and  the  principles  on  which 
they  are  designed. 

The  "mechanical  atomizer."  so  called,  is  understood  to 
mean  a  device  which  sprays  or  atomizes  oil  or  other  liquids  by 
means  of  pressure  alone,  without  the  use  of  compressed  air  or 
steam  or  other  exterior  atomizing  agent.  Owing  to  its  sim- 
plicity and  to  the  fact  that  no  fresh  water  is  wasted,  it  is  being 
extensively  used  in  the  merchant  marine,  and  it  has  possibilities 
which  may  ultimately  bring  about  its  adoption  on  shore.  That 
this  change  has  been  and  will  be  slow  is  not  to  be  wondered  at, 
awaiting,  as  it  must,  the  growth  of  the  oil-producing  industry, 
but  with  the  increased  supply  of  oil  its  use  as  a  fuel  has  spread, 
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and  with  the  increased  use  of  oil  has  arisen  the  need  of  better 
methods  of  handling.  Following  the  necessity,  the  better  meth- 
ods have  been  developed,  first  In  naval  practice,  and  now  in 
Wider  nelds. 

Commodore  Ishorwood's  conclusions  of  some  forty  years  ago 
hold  good  today,  namely,  that  atomization  of  the  oil,  as  distin- 
guished from  vaporization  or  gasification  in  the  burner.  Is  the 
only  method  that  has  been  attended  with  succohh.  There  are 
not  wanting  those  who  stilt  claim  advantage  for  those  forms  of 
apparatus  which,  by  various  methods  of  treiitment  of  the  oil, 
admit  the  fuel  to  the  furnace  In  the  form  of  vapor.  These  sys- 
tems, while  suncossful  In  metallurgical  work,  have  no  standing 
In  boiler  practice  for  the  reason  thul  they  show  no  gain  in  ef- 
ficiency, but,  on  the  contrary,  result  In  very  poor  capacity,  the 
latter  feature  atone  making  them  undesirable  for  marln<-  use-. 

The  well  known  Koortlng  process  patent,  taken  out  In  this 


•Absfrarf  of  a  pap<T  presented  before  th<-  Society  of  Navnl 
Architect*  and  Marine  Knglnt-cra  at  Its  annual  meeting.  No- 
vember, 1912. 

tMe-rhnnlral  Engineer.  Marino  Dept.,  Uabcock  &  Wilcox  Co., 
86  liberty  St..  New  York  City. 


country  in  1905,  contains  a  claim  which  covers  heating  the 
liquid  oil  unmixed  with  air  or  other  gases  to  a  point  above  its 
iiormal  boiling-point,  maintaining  the  oil  in  a  liquid  state  by 
pressure  and  delivering  the  superheated  oil  into  a  combustion 
chamber  supplied  with  air,  whereby  the  rapid  disintegration 
and  vaporization  of  oil  in  the  presence  of  air  are  secured.  The 
idea  here,  as  is  more  fully  pointed  out  in  the  patent  specifica- 
tions, is  that  the  heat  stored  in  the  oil  at  high  pressure  will 
cause  the  liquid  to  flash  into  vapor  when  released  at  low  pres- 
sure, exactly  as  water,  heated  above  212°  F.  under  pressure, 
would  flash  into  steam  if  released  to  the  atmosphere.  This  is 
an  exceedingly  ingenious  way  of  converting  at  least  part  of  the 
oil  into  vapor  without  atomizing  it,  but  as  a  matter  of  fact  no 
gain  results  from  this  partial  gasifying  of  the  oil.  This  ques- 
tion has  been  tested  out  experimentally  and  what  is  more  to  the 
point,  nobody  is  doing  it,  not  even  the  users  of  the  Koerting 
apparatus  itself.  The  dangerous  expedient,  therefore,  of  heat- 
ing oil  above  its  flash-point  at  atmospheric  pressure  is  not 
found  necessary. 

The  reul  vulue  uf  heating  the  oil  is  ruther  a  mechanical  one. 
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namely,  to  reduce  the  viscosity  of  the  liquid  so  that  it  can  bo 
forced  through  the  small  passages  of  the  burner  and  given  a 
rapid  whirling  effect,  sufficient  in  the  more  limpid  condition  of 
the  oil  to  reduce  it  to  a  fine  spray  through  thejaction  of  centrif- 
ugal force  when  liberated  from  the  tip.  It  will  be  found  from 
a  study  of  fuel  oils  that,  while  the  viscosity  is  tremendously  af- 
fected by  changes  in  temperature  at  the  lower  ranges,  very 
little  difference  in  viscosity  results  from  heating  or  cooling  as 
the  temperatures  approach  the  flash-point. 

With  all  ordinary  oils  it  may  be  considered  that  heating  to 
within  50°  F.  of  the  flash-point  will  be  sufficient  to  render  the 
oil  suitable  for  use  with  the  mechanical  burner,  and  in  the  case 
of  many  of  the  lighter  oils  even  this  heating  is  unnecessary,  the 
oil  being  sufficiently  limpid  at  ordinary  atmospheric  tempera- 
tures. 

.Several  methods  of  spraying  oil  by  mechanical  means  have 
been  suggested,  such  as  forcing  the  liquid  through  a  very  fine 
aperture,  forcing  a  jet  of  oil  at  high  velocit.v  against  some  ob- 
ject or  against  another  oil  jet,  throwing  the  oil  off  from  a  rapidly 
revolving  table  or  disc,  or  giving  the  liquid  itself  a  whirling  mo- 
tion and  reducing  it  to  spray  by  centrifugal  force. 

In  1902  the  writer  tried  the  first  idea  and  succeeded  in  making 
a  very  poor  flat-flame  mechanical  atomizer  by  forcing  the  oil 
between  two  flat  surfaces  pressed  closely  together,  and  in  1907, 
when  In  answer  to  the  N'nvy's  call  wo  took  up  the  matter  of  me- 
chanical atomizing  seriously,  we  tried  some  of  the  other 
schemes.  The  experiment  of  making  two  round  Jets  of  oil 
strike  each  other  on  the  principle  of  the  acetylene  burner,  re- 
suited  very  interestingly  In  flat  spray— not  fine  enough,  how- 
ever, with  heavy  oils  to  be  practicable  A  mechnnlcnl  atomizer, 
or.  as  It  was  called,  n  "self-ntomlzer,"  consisting  of  eight  small 
Jets  meeting  at  a  central  point,  was  patented  In  Rngland  In  190« 
by  Charles  Ferdinand  de  KlerskowskI  Steunrt  It  is  n  good 
example  of  spraying  by  forcing  Jets  of  oil  to  strike  each  other, 
but  otherwise  has  attained  no  Importance  in  the  art 

The  only  method  of  atomizing  fuel  nil  mechnnlrnllv  which 
has  attained  ony  practical  success  Is  that  wherein  the  nil  Is  given 
a  whirling  motion  Inside  the  burner  tip.  There  are  two  distinct 
means  for  doing  this,  flrst.  by  forcing  the  oil  through  a  pnssag* 
of  helical  form.  like  a  screw  thread,  nnd  second,  by  delivering 
the  oil  tangentlally  to  a  circular  chamber  from  which  there  Is  A 
central  outlet.      Kxamples  of  the   first  form   are  shown  In   tht 
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spraying  burners  perfected  by  Schuttc  luul  by  llowdon  and  Il- 
lustrations of  the  second  form  arc  civon  in  those  porfoctod  by 
Jones  and  by  Stringham  and  Elniondorl'. 

The  matter  of  adjuHtability  of  an  oil  burner,  that  Is,  the 
ability  to  change  the  quantity  of  oil  ilolivorod  in  a  given  time 
without  changing  the  oil  pressure  or  the  velocity  of  the  liquid 
through  the  tip,  while  attractive  in  idea  and  perhaps  well  sus- 
tained in  theory,  has  no  particular  value  in  practice.  It  Is  a 
fact  that  in  regular  operation  on  shipiiourd,  the  simpler  forms 
ofjburners  which  do  not  possess  this  leature  are  quite  as  suc- 
cessful, if  not  more  so  than  those  possessing  it.  The  manipu- 
lation of  the  oil  pressure  acting  on  all  burners  at  once  presents 
in  itself  a  simple  means  for  the  control  of  output  through  a 
wide  range.  A  good  burner  will  atomize  moderately  heavy  oil 
with  an  oil  pressure  as  low  as  30  lb.  per  sq.in.  and  from  that  up 
to  200  or  above.  If  this  range  is  insufficient  to  meet  the  variable 
steam  requirements,  then  it  is  easier  and  better  to  shut  down  a 
portion  of  the  burners  entirely  than  to  attempt  to  adjust  each 


Fig.  3.   Crcss-Skctional  Side  Elevatiox  of  a  Marine 
Boiler  Fitted  for  Burning  Oil  Fuel 

individual  burner  separately,  particularly  as  it  is  important  to 
regulate  the  quantity  of  air  admitted  to  the  furnace  for  com- 
bustion, at  the  same  time  the  quantity  of  oil  is  varied. 

This  air  supply  can  be  easily  controlled  for  all  burners  by 
regulating  the  draft  pressure,  and  the  air  can  be  closed  off  en- 
tirely when  a  burner  is  shut  down.  This  puts  the  question  of 
proper  air  supply  more  into  the  hands  of  the  designer,  requir- 
ing the  operator  to  determine  only  the  proper  conditions  of 
draft  pressure  for  the  plant  as  a  whole,  at  the  required  capacity. 

Another  means  of  varying  the  quantity  of  oil  delivered  by  all 
burners  in  addition  to  alteration  of  oil-pressure  is  available  in 
alteration  of  oil  temperature.  Generally  speaking,  under 
working  conditions  any  increase  in  temperature  of  the  oil  re- 
sults in  decreased  capacity  of  the  burners,  the  pressure  remain- 
ing the  same.  The  reverse  is  the  case  at  low  temperatures,  the 
critical  point  depending  on  the  relationship  between  viscosity 
and  specific  volume  of  the  oil  in  question. 

This  law  is  shown  graphically  in  the  diagram  in  Fig.  1,  giving 
the  results  of  a  test  on  a  sample  of  Texas  oil  of  18°  gravity  (de- 
grees Baums)  and  a  flash-point  of  240°  F.  The  oil  pressure  was 
maintained  constant  throughout  the  test  at  200  lb.  per  sq.in  and 
the  temperature  was  raised  by  stages  from  80°  F.  to  the  flash- 
point. The  burner  capacity  increased  rapidLv  up  to  a  tempera- 
ture of  110°  where  it  reached  a  maximum.  With  continued 
heating  it  began  to  fall  off  and  continued  to  do  so  throughout 
the  range  of  the  experiment. 

It  will  be  obvious,  if  oil  is  to  be  atomized  by  centrifugal 
force,  that  the  best  spray  will  be  obtained  by  giving  the'oil  the 
maximum  whirling  motion  and  reducing  to  a  minimum  the  fric- 
tion in  the  burner  so  that  the  whirling  motion  once  obtained 
shall  not  be  diminished  before  the  oil  is  liberated.  These  are 
axiomatic  principles,  recognized  by  all,  and  no  doubt  each  in- 
ventor believes  he  has  best  met  the  requirements.  Probably 
these  three  questions  are  the  controlling  factors  in  the  "sur- 
vival of  the  fittest." 

(I).     How  heavy  an  oil  will  a  burner  thoroughly  atomize? 


(2).     What  pressure  and  temperature  are  nocossary? 

(3).  What  dugroo  of  simplicity  has  boon  attained  In  the  do- 
Bign? 

It  may  bo  said  here  that  any  apparatus  which  will  not  handle 
heavy  oil  will  have  a  very  limited  usnfulnesB.  Already  the 
market  is  beginning  to  be  supplied  with  very  heavy  oils  from 
Mexico,  there  is  a  considerable  amount  of  crude  oil  in  Cali- 
fornia below  15°  gravity,  and  the  tendency  will  bo  more  and 
more  to  use  the  heavier  rosiduunis.  Probably  In  a  few  years  we 
will  bo  using  oils  of  12°  to  1.';°  HaumA  as  commonly  as  we  aro 
consuming  oil  of  27°  to  ,tO°  gravity  today. 

There  was  recently  received,  for  experimental  purposes, 
some  Mexican  crude  oil  having  the  following  charactcrlBtlca; 

Specific  gravity  at  60°  F 0.981 

Degrees  Bau  m«  at  00°  F 12  (j 

Moisture  and  silt 3.8% 

Flash-point 3]oP  p. 

Burning  point 3470  f 

B.t.u.  per  pound  (oil  as  received) 17,551 

In  appearance  this  oil  was  black  and  at  temperatures  of 
about  80°,  very  sticky  and  viscuous.  On  heating  to  212°  it 
turned  to  foam  owing  to  the  presence  of  so  much  water,  and 
this  failed  to  separate  out,  a  sample  of  the  oil  being  thinned 
down  with  ether  to  determine  the  percentage.  Ordinary  set- 
tling tanks  would  have  been  practically  useless,  as  the  oil  was 
so  near  the  specific  gravity  of  water.  This  oil  was,  however, 
successfully  sprayed  and  burned  under  natural  draft,  on  being 
heated  to  270°  at  a  pressure  of  l(i5  lb.  per  sq.in.  A  slight  amount 
of  smoke  was  formed  which  disappeared  on  a  slight  increase  in 
the  furnace  draft  above  0.12  in.  of  water.  The  most  note- 
worthy feature  of  the  experiment  was  that  the  capacity  fell  off 
about  40%  from  that  obtained  with  the  same  apparatus  with  oil 
of  18°  gravity.  This  sample  of  oil  was  the  worst  the  writer  has 
ever  seen,  but  it  is  a  specimen  of  what  we  may  have  to  handle  in 
the  near  future. 

In  the  light  of  some  experiments  begun  in  1907  we  have  come 
to  believe  that  the  best  rotative  effect  on  the  oil  is  produced  by 
the  tangential  delivery  method,  and  it  seems  plain  that  the 
best  way  to  reduce  friction  is  to  reduce  the  amount  of  surface  to 
which  the  oil  is  exposed  in  its  travel  through  the  burner  after 
it  begins  to  whirl  and  until  its  exit  from  the  tip.  We  have  also 
come  to  attach  great  importance  to  simplicity  in  everything 
connected  with  oil  burning  and  to  believe  that  the  oil  burner 
itself  should  be  of  simple  construction,  easily  taken  apart,  and 


Fig.  4.   Proposed  Form  of  Flat-Spray  Mechanical 
Atomizer  for  Use  with  Oil  Fuel 

so  designed  that  when  taken  apart  all  the  small  passages  and 
wearing  surfaces  will  be  exposed  for  inspection,  cleaning  and 
repair. 

The  results  of  the  writer's  efforts  to  construct  a  burner  to 
meet  these  requirements  are  shown  in  Fig.  2.  Oil  is  delivered 
under  pressure  to  an  annular  channel  cut  into  the  face  of  a 
nozzle  upon  which  is  screwed  a  tip  having  a  very  small  central 
chamber  communicating  with  a  discharge  orifice.  Between 
the  nozzle  and  the  tip  a  thin  washer  or  disc  is  inserted  and  held 
firmly  in  place.  This  has  a  hole  in  its  center  corresponding 
with  the  diameter  of  the  central  chamber  of  the  tip,  and  small 
slots  or  ducts  extend  tangentially  from  the  edges  of  the  central 
opening  outward  toward  the  periphery  of  the  washer,  long 
enough  to  overlap  the  annular  channel  of  the  nozzle  and  put  it 
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in  communication  with  the  central  chamber.  When  this  burner 
is  assembled  with  the  washer  in  place,  oil  is  delivered  through 
the  ducts  tangentially  to  the  central  chamber  where  it  re- 
volves rapidly  and  is  almost  immediately  discharged  through 
the  orifice  in  the  tip. 

In  order  to  correct  a  popular  fallacy,  attention  should  be 
called  here  to  the  fact  that  no  mechanical  atomizer  produces  a 
revolving  spra.v.  but  the  particles  of  oil  fly  off  in  straight  lines 
under  the  influence  of  centrifugal  force,  thus  forming  a  hollow, 
conical  spray.  The  fineness  of  this  spray,  that  is,  the  minute- 
ness of  the  particles  forming  it.  has  a  most  important  bearing 
on  the  results  obtained  in  the  furnace.  It  is  possible  with  some 
forms  of  steam  atomizers  to  atomize  oil  so  finely  that  no  flame  at 
all  will  be  produced,  the  incandescent  combustion  chamber  be- 
ing filled  merely  with  a  clear,  invisible  gas  and  every  brick  be- 
ing discernible.  It  is  doubtful  if  this  condition  of  flameless 
combustion  can  be  produced  with  mechanical  atomizers  and 
heavy  oil,  nor  is  it  desirable  under  any  circumstances  for  the 
simple  reason  that  it  costs  too  much. 

With  the  production  of  flame,  however,  furnace  design  as- 
sumes an  added  importance,  for  the  flame  must  be  distributed 
evenly  and  without  localizing  on  the  heating  surfaces  of  the 
boiler,  and  the  gases  must  be  given  time  and  space  in  which  to 
expand  and  burn  as  nearly  as  possible  to  completion  before 
being  cooled  and  the  flame  extinguished  by  contact  with  the 
tubes  of  the  boiler.  These  points  become  exceedingly  vital 
when  the  boiler  is  forced  to  the  requirements  now  demanded 
in  naval  service. 

Having  an  atomizer,  therefore,  that  will  produce  a  fine  spray 
with  heavy  oil  and  which  is  simple,  reliable  and  easily  handled, 
the  problem  becomes  one,  not  of  oil  burner,  but  of  furnace  de- 
sign and  air  distribution.  Our  work  has  been  carried  on,  until 
recently,  entirely  with  the  Babcock  A  Wilcox  marine  boiler, 
a  design  having  a  furnace  iileally  suited  for  any  volatile  fuel 
and  particularly  for  oil.  A  longitudinal  section  through  this 
boiler  fitted  with  mechanical  atomizers  is  shown  in  Fig.  3.  It 
will  be  seen  that  the  characteristics  of  this  furnace  are:  large 
volume  in  proportion  to  the  heating  surrr-ce  of  the  boiler;  up- 
ward slope  of  the  roof  toward  the  rear,  resulting  in  increase  in 
height  and  volume  in  the  direction  of  the  entering  oil  spray 
and  thus  providing  room  for  the  expansion  and  diffusion  of  the 
gases;  small  amount  of  boiler  heating  surface  exposed,  and,  on 
the  contrary,  large  exposed  surface  in  incandescent  refractory 
material,  thus  tending  to  maintain  high  furnace  temperature 
and  promote  complete  and  rapid  combustion  of  the  oil;  tubes 
almost  parallel  with  the  path  of  the  oil  spray  injected  into  the 
furnace  from  the  front,  thus  promoting  proper  distribution  of 
the  gases  along  the  tubes  and  preventing  local  overheating; 
outlet  from  the  furnace  at  the  point  most  remote  from  the  lo- 
cation of  the  atomizers,  thus  insuring  long  travel  of  the  gases; 
and,  finally,  means  for  bringing  the  heated  products  of  combus- 
bustion  into  the  closest  possible  contact  with  the  entire  amount 
of  heating  surface  of  the  boiler,  discharging  the  waste  gases 
into  the  uptake  at  temperatures  but  little  above  that  of  the 
etcam  generated.  These  conditions  combined  to  relieve  us  of 
any  worry  about  furnace  design. 

The  experiments  therefore  developed  principally  into  a 
search  for  the  best  method  of  admitting  the  air  for  combustion, 
in  which  process  great  delicacy  is  required.  Ver.v  slight 
changes  affect  the  results  in  unsuspected  ways  and  while  al- 
most any  method  may  result  in  smokeless  combustion,  maxi- 
mum economy  and  capacity  can  only  be  secured  by  careful  and 
Intelligent  design.  It  Is  not  necessary  to  give  the  air  a  whirling 
motion,  but  Judging  from  our  rather  exhaustive  experiments 
better  gas  analyses  are  secured,  lower  air  pressures  are  required 
and  less  refinement  of  adjustment  is  needed  if  the  air  Is  brought 
Into  contiirt  with  the  oil  spray  with  the  right  sort  of  twist. 

Mention  has  already  been  made  of  the  special  advantages  of 
flat  spray  atomizers,  and  the  many  forms  of  successful  steam 
atomiaers  which  give  a  flat  Hamc,  warrant  the  belief  that  there 
Is  a  wide  Hi-lrl  awaiting  a  thoroughly  satisfactory  flat  spray  me- 
chanical atomizer.  Reference  has  also  been  made  in  a  previous 
paragraph  to  a  fiat  flame  atomizer,  formed  of  two  flat  surfaces 
pressed  together,  and  to  another  consisting  of  two  round  oil 
Jets  striking  together.  Neither  of  these  schemes  seems  to  prom- 
ise very  much  In  the  way  of  material  for  development.  Anoth- 
er f«»rm  whU'h  floes  seem  to  possess  some  merit,  however.  Is 
Illustrated  In  I'"lg.  4.  This  consists  of  a  means  for  giving  the  oil 
o  raplfl  whirling  motion  as  in  the  case  of  the  round  flame  burner 
and  then  releasing  the  lli|uld  through  a  slot  in  the  side  of  the  tip 
in  a  plane  at  right  angles  with  the  axis  of  revolution  Instearl  of 
through  an  orifice  concentric  with  the  axis.  It  Is  apparent  that 
centrifugal  force  will  here  come  Into  action  as  an  atomlzinK 
OKont  but  that  the  spray  will  be  flat  Instead  of  conical. 

The  only  pra<'t|cal  flat  flame  meihnnlcat  atomizer  which  has 
boon  put  on  the  market  Is  that  brought  out  by  the  Hchiitto- 
Koerting  f'o  and  lnNlalle<l  by  thorn  on  the  II.  H.  8.  "I'tah." 
This  burner  Is  Mimpllclty  lt«elf-n  vory  considerable  advantage 
— and  the  spray  is  exeellent  at  low  powers.  About  the  only 
limitation  which  has  buon  discovered  In  this  burner  in  tho  fact 


that  at  anything  over  about  100  lb.  of  oil  delivered  per  hour,  the 
spray  loses  its  finely  diffused  character. 

An  effort  has  been  made  to  show  that  while  the  problem  of 
oil  burning  presents  some  difficulties,  particularly  as  regards 
admission  of  air,  there  is  very  far  from  being  any  mystery 
about  the  matter.  A  strong  leaning  toward  simplicity,  "horse 
sense"  and  some  experience,  are  a  combination  reasonably 
sure  of  giving  good  results,  without  depending  very  much  on  ab- 
struse reasoning  or  higher  mathematics.  Improvements  will 
lie  required  and  will  be  forthcoming,  particularly  in  connection 
with  spraying  the  heavier  oils  and  the  fiat  spray  atomizer  has  a 
promising  field  for  development.  Meanwhile  the  results  al- 
ready attained  are  certainly  encouraging. 


Air  as  a  Stimulator  of  Corrosion  in 
Refrigerating  Systems 

By  M.  B.  Smith* 

Tlie  pa]icr  on  '"The  Design  of  Hot-Water  Snii])ly  Sys- 
tems, especially  to  those  parts  of  the  apparatus  which  con- 
.VEEKiNG  News,  Feb.  13,  presents  many  valuable  .sug- 
gestions for  the  proper  design  of  such  equipment  so  that 
the  danger  of  accelerated  corrosion  by  the  action  of  air 
(oxygen)  may  be  minimized. 

The  suggestions  contained  in  this  very  timely  ])aper 
are  equally  applicable  to  the  design  of  refrigerating  sys- 
tems, especially  to  those  parts  of  the  apparatus  whicii  con- 
tain or  transmit  brine  or  ammonia,  in  either  gaseous  or 
liquid  form. 

As  early  as  1905,  the  danger  due  to  the  acceleralion  of 
corrosion  by  the  action  of  air,  either  entrained  as  gas- 
eous particles  or  in  solution  in  the  brine,  was  pointed  out 
by  the  writer  after  a  very  thorough  investigation  of  a 
severe  case  of  corrosion  throughout  the  refrigerating  sys- 
tem in  one  of  the  large  office  buildings  at  Pittsburgh. 
The  system  in  this  building  furnished  refrigeration  to  a 
cafe  on  the  ground  floor,  to  a  restaurant,  and  to  a  club 
on  the  to))  floor,  22  stories  above  grouiul.  There  was  also 
cold  drinking  water  running  on  every  floor. 

All  of  this  large  system  was  more  or  less  affected  by 
corrosion,  the  corrosion  appearing  almost  without  excep- 
tion at  fittings,  valves  and  i)iini]is.  The  corrosion  was 
more  or  less  localized  at  these  places  and  always  appeared 
within  the  pi))ing  or  fittings  and  at  the  top.  All  condi- 
tions, exce])tiiig  only  the  electrical  differences  of  poten- 
tial found  on  measurcnient,  pointed  to  the  presence  of 
air  either  entrained  in  the  apparatus  or  in  solution  in 
the  brine  itself.  Experiments  were  then  start e^l  to  de- 
termine whether  or  not  air  was  entrained  in  the  ap])ara- 
tus,  the  first  step  being  to  locate  the  highest  point  of  the 
apparatus.  This  being  done  holes  were  drilled  llirough 
the  ))ipiiig  and  jiet-cocks  were  placecl  at  these  points. 
When  the  drills  broke  through  tiic  pijiing  there  was  invar- 
iably a  rush  (if  air  from  within.  Tt  was  proven  beyond  a 
doubt  that  the  iip|)aratiis  liad  never  since  its  installation 
been  filled  c()ni])letely  wilh  brine.  The  system  then 
was  filled  coin])letcly  with  brine  after  placing  |)et-cock8 
at  all  high  ])oiiits  throughout  the  entire  refrigeratinR 
system.  These  cocks  were  then  closed  but  reniaincfi  in 
readiness  to  vent  the  apjiaratus  periodi<'ally,  aiul  to  make 
it  possible  thoroughly  tn  (ill  the  brine-carrying  parts 
of  the  iiislallalion. 

Tt  is  a  very  significant  fact  that  the  worst  corrosion 
l)y  far  was  manifest  at  the  very  topmost  part  of  the  sys- 
tem, showing  that  nir,   when   entrained   as  such,   works 
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along  to  liijili  jioiiits  anil  thai  it  is  ]K'ii'c!ctly  fcasililc  to 
vfiil  siK-li  apparatus  ami  pi-i'\uiit  accek'rated  corrosion  at 
such  places.  In  this  case  there  is  absolutely  no  doubt 
that  forrosiou  was  greatly  diininislicil  by  remedying  this 
fault. 

There  was  still  another  phase  of  this  question  of  air 
m  this  particular  system,  namely,  that  held  in  solution 
m  the  brine.  Examination  of  the  brine-carrying  parts, 
especially  the  return-brine  lines,  showed  that  there  was 
an  excellent  opportunity  aifordcil  for  the  li(piid  to  become 
thoroughly  saturate<l  with  air.  The  brine  returning  to 
the  main  supply  tank  in  the  lowest  basement  fell  through 
air  a  distance  of  some  5  to  6  ft.,  churning  u])  the  brine 
in  tlie  tank  and  being  itself  more  or  less  sjjrayed  during 
its  fall.  Examination  of  the  brine  showed  that  it  carried 
an  abnormal  content  of  dissolved  air  and  showed  jilainly 
that  something  must  be  done  at  once  to  minimize  this 
absorption.  Accordingly  the  return  pijjc  was  lengthened 
so  that  the  brine  discharged  about  8  in.  below  the  surface 
of  the  liquid  in  the  tank.  This  did  not  put  suthcient 
back-pressure  on  the  systeim  to  be  noticed  at  all  in  the 
operation.  Examination  of  the  brine  after  some  weeks 
of  operation  showed  a  content  of  air  not  over  a  tenth  of 
«  :800r 
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Figs.  1  and  2.  Rksults  of  Corrosion  Tests  of  Single- 

AND  Two-Metal  Test  Pieces  in  Ordinary 

AND  Air-8atui!ated  Brine 

that  before  making  the  above  change  in  the  piping.  The 
tliought  came  at  once  that  experiments  along  this  line 
should  develop  data  of  value  as  confirmatory  evidence  of 
the  facts  noted  in  practice. 

Experiments  were  started  in  which  single  metals  and 
combinations  of  dissimilar  metals  were  partially  im- 
mersed (%  only)  in  a  commercial  brine,  consisting  of 
calcium  chloride,  of  a  strength  equivalent  to  1.2  specific 
gravity.  The  temperature  of  the  tests  was  from  20° 
to  25°  (room  temperature).  The  duratiiui  "f  the  tests 
was  150  days,  sufficiently  long  to  estalilish  the  general 
behavior  of  the  metals.  One  set  of  test  pieces  were 
placed  in  normal  brine ;  the  second  set  being  placed  in 
the  same  brine  after  saturating  it  with  air. 

The  writer  believes  that  the  results  are  typical  for  the 
conditions  maintained  :  he  realizes  that  svich  results  are 
purely  comparative,  not  absolute,  for  a  change  in  the  met- 
als used  would  undoul)tedly  alter  the  results  and  other  fac- 
tors are  to  be  considered,  such  as  auto-electrolysis,  etc., 
which  would  have  their  effect  in  experiments  of  this  sort. 


The  fact  iscstablisiied,  iiowever,  that  air-saturated  brine 
is  relatively  much  more  corrosive  than  brine  carrying  only 
a  nonnal  amount  of  air  in  solution.  It  is,  therefore, 
highly  probable  that  if  refrigerating  api)aratus  were  de- 
signed to  remove  air  from  the  system,  just  as  far  as  is 
practicable,  one  of  (be  most  highly  corrosive  agents 
known  will  have  been  eliminated  and  corrosion  undoubt- 
edly minimized. 

The  experiments  were  carried  out  with  various  metals 
partially  innnersed  in  brine.  Test  pieces  were  G  in.  long, 
o  in.  wide  and  '4  in.  thick.  These  were  polished  smooth 
at  the  start  before  weighing.  At  certain  intervals  the  test 
])ieces  were  renu)ved  from  the  brine,  rubbed  in  hot  water 
with  a  soft  brush  to  remove  any  easily  loo.sened  oxide  and 
weighed  after  drying  in  alcohol.  The  pieces  were  only 
partially  immersed  since  tliis  simulates  a  condition  al- 
ways found  in  practice.  It  is  also  more  severe  than  com- 
plete immersion  would  be  under  identical  conditions.  The 
results  are  tabulated  in  the  accompanying  table  and 
plotted  in  the  accompanying  figures.  Los.ses  are  expressed 
in  milligrams  per  square  meter  of  surface  immersed. 

results  of  experiments  on  the  action  of  brines  on 
metals 

(Loss  in  Milligrams  per  Square  Iticti.) 
Single  Metals 

Normal  brine Air-saturated  brine • 

Days  30       6(1        90         120       15U       30        60         90        120      150 

Copper 100     150       2S0       330       470     130       3fiO       (W5       905     1270 

Iron  (oast) 200     300        420        575        760     310       700     1000      1420     1680 

Brass  80      130        198        230       340      100       260        500       765      1080 

Iron  (galv.) 400     800     1000     1150     1220     700     1200     1605     1800     2210 

Combinations  of  Dissimilar  Metals 

Normal  brine Air-saturated  brine   . 

Days  30        60       90         120      1.50        30       00         90        120        160 

?°(m""'".)  ^^     *^°  ^2''  ^^°  1*'^     ">*"       9'>2  1110  1636  1980 

Fron*^.  ■;;;;}  300     SeS  465  695  960     710       925  1090  1492  1785 

Gah^lron™".'  1  ^°°     ''^  ^™  ^^^  1*'°  1*'"     '^25  1810  2130  2605 

GaRvTron  .■.■■.'  }  ^80  1000  1310  ISOO  1760     17001980  2400  2650  2810 

The  increased  rate  of  corrosion,  due  to  air-saturation  of 
brine,  is  marked  in  both  single  metals  and  in  combinations 
of  dissimilar  metals.  The  figures  for  the  combinations  of 
dissimilar  metals  cover  the  loss  of  both  metals  but  it  is 
probable  that  this  was  very  largely  confined  to  the  iron 
or  galvanizing  (zinc)  on  account  of  active  local  electroly- 
tic action. 

In  so  far  as  was  possible  conditions  were  maintained 
alike  in  all  experiments  excepting  only  the  amount  of 
air  in  solution  in  the  brine.  The  widely  different  re- 
sults in  the  case  of  normal  and  of  air-saturated  brine 
may  be  laid  to  the  different  amounts  of  air  in  solution 
in  the  brine.  The  writer  is  of  the  opinion  that  the  de- 
signers of  refrigerating  apparatus  should  make  an  ear- 
nest effort  to  so  design  their  apparatus  that  the  amount 
of  air  entrained  in  the  apparatus  or  in  solution  in  the 
brine  may  be  kept  at  a  minimum  constantly.  In  bring- 
ing the  results  of  this  investigation  forward  the  writer 
hopes  that  the  data  contained  therein  may  be  of  practical 
value  to  those  engaged  in  the  design  of  operation  of  re- 
frigerating apparatus. 


Purchnxe  of  Street  RniHvay  Power  has  been  .irranged  by 
the  Scianton  Ry.  Co.  with  the  Scranton  (Pennsylvania)  Elec- 
tric Co..  the  ariangrement  becoming  effective  Oct.  1.  and  run- 
ning for  20  years.  The  present  load  runs  from  5000  to  6000 
kw.  The  electric  company  will  take  over  the  existing  station 
(1500-kw.  noncondensing)  of  the  railway  company  on  lease, 
together  with  a  culm  bank  owned  by  the  latter.  The  cost 
of  railway  energy  at  the  switchboard  of  the  old  plant  was 
about  O.Sc.  per  kw.-h.,  with  fuel  from  the  culm  bank  costing 
50c.  per  ton  at  the  station. 
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Smoke-Washers  for  Roundhouses 


Si'yOP.'^L'^ — Tlie  xinuke  nuisance  is  an  important  fac- 
tor in  the  relations  between  railways  and  municipal 
authorities,  and  the  accompanying  article  describes  a 
plant  which  has  been  put  in  service  to  reduce  thin 
nuisance  by  washing  the  smoke  discharged  from  loco- 
motives in  the  engine  house. 

One  phase  of  the  smoke-reduction  problem  in  cities 
is  the  nuisance  caused  by  smoke  discharged  from  locomo- 
tives in  the  engine  houses,  especially  when  the  engine  fires 
are  being  lighted.  This  nuisance  is  of  special  importauco 
when  the  roundhouse  is  adjacent  to  a  residence  dis- 
trict. The  ordinary  arrangement  is  to  place  a  smoke- 
jack  or  short  smoke-stack  over  each  pit  or  engine  track, 
the  engines  being  spotted  with  their  smoke-stacks  im- 
mediately under  the  flaring  hood  which  forms  the  lower 
end  of  the  jack.  In  this  way  the  smoke  is  discharged 
at  an  elevation  little  above  the  roof  of  the  engine  house, 
60  that  it  is  much  more  liable  to  be  a  nuisance  than 
smoke  discharged  from  a  tall  chimney. 

The  use  of  smoke-ducts  with  exhaust  fans,  delivering 
the  smoke  from  all  the  jacks  to  a  single  flue  and  chim- 
ney has  been  proposed  (Exoixkerixg  Xews,  Oct.  24, 
1912),  but  we  are  not  aware  of  any  such  installation. 
Even  this  arrangement,  however,  would  only  reduce  the 
nuisance,  and  would  not  eliminate  it.  The  plant  de- 
scribed below  is  intended  to  practically  eliminate  the 
nuisance.  In  brief,  it  consists  in  connecting  the  indi- 
vidual jacks  to  a  single  flue  with  branches  leading  to  e.v- 
haust  fans  from  which  the  smoke  and  gases  are  delivered 
to  washers,  beyond  which  is  an  escape  chimney  (one  to 
each  set  of  washers).  The  number  of  fans  and  wash- 
ers will  depend  upon  the  number  of  engines.  This  sys- 
tem is  the  invention  of  0.  M.  Foster,  Master  Mechanic 
of  the  Lake  Shore  &  Michigan  Southern  Ry.,  and  for 
information  regarding  it  we  are  indebted  to  Mr.  McBain, 
Superintendent  of  Motive  Power.  It  has  been  installed 
at  a  ;50-stall  engine  house  at  Chicago,  this  engine  house 


being  at  Englewood,  a  residential  district.  It  is  esti- 
mated that  it  will  remove  practically  all  of  the  uncou- 
suined  carbon  and  75%  of  the  acids  and  gases  in  the 
smoke. 

From  the  general  plan  in  Fig.  1  it  will  be  seen  that 
two  branch  flues  are  to  be  connected  to  the  main  smoke 


Fig.  1.  Pl.\n  of  SMOKE-ExH.vrsTixG  axd  Smoke-Wash- 

IXG   Plant  at  the  Exglewood   (Chicago)   Rouxd- 

iiorsE  OF  THE  Lake  Shore  &  Michigan 

South  EH  X  Ry. 

flue,  eacli  branch  leading  to  a  niotor-driven  fan  and  a 
pair  of  three-coinpartnicnt  washing  tanks.  The  smoke 
is  drawn  from  the  main  flue  l)y  the  fans  and  is  discharged 
through  a  three-leg  disciiarge  nipe  sloping  downward  to 
the  washer  com))artnK'nts.  .\cross  tiic  base  of  each  com- 
partment extends  a  horizontal  flue,  from  the  inclined  dis- 
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Fio.  2.  Sectionai,  Ki.KVATross  of  Smokf.  Wasiikk  foii  KxciixE  House 
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cliai-fit'  pipo,  and  tiie  compartnieut  is  filliMl  with  aboiil 
l.'i  111.  Ill'  wnii'v.  tlio  water  level  beiiij;  nl)out  i  in.  above  tin- 
l()|i  III'  till'  Hue.  At  ])rc<sent.  only  diie  hraiirli.  I'aii  am! 
washer  have  liceii  iiistallcil  siiirc  tlu'  sclu'iiu'  is  still  iiii 
trial. 

'I'he  smoke  is  discharged  into  this  body  of  water,  the 
velocity  being  sufficiently  low  to  prevent  undue  agitation. 
It  passes  up  through  the  water  and  escai)es  into  the  in- 
ner hood,  I'roin  the  top  of  which  it  pa.sses  into  a  duct 
leading  it  again  into  the  water,  from  which  it  arises  a 
second  time  into  an  outer  hood.  This  !•<  connected  to 
the  exhaust  duct,  which  leads  to  a  steel-plate  chimney 
G3  in.  diameter  and  64^^  ft.  high  above  the  ground. 
There  is  one  chimney  to  each  washer.  The  water 
in  the  washers  is  intended  to  lie  kejn  in  constant  cir- 
culation. 

The  hoods  in  this  case  arc  of  steel,  the  plant  being 
somewhat  experimental  as  to  details,  but  it  is  proposed 
to  have  the  permanent  plant  built  of  concrete,  in  order 
to  resist  the  corrosive  action  of  the  sulphurous  gases. 
The  ducts  are  of  asbestos  board  and  partly  of  steel.  The 
fans  are  of  ordinary  steel-i>late  ((uistruction,  7"3-in.  diam- 
eter, and  are  driven  by  constant-speed  motors,  the  fans 
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Fig.  3.    Smoke-J.vck  and  Coxxection  to 

SlIOKE-ExHACST    FlUE 

making  about  1120  r.p.m.  The  capacity  of  each  fan 
and  washer  is  estimated  at  about  60,000  eu.ft.  of  air  or 
gas  per  minute.  At  some  point  between  the  fan  and  the 
tank,  a  jet  of  steam  is  introduced  into  the  discharge 
pipe,  the  jet  blowing  in  the  direction  of  the  flow  of  gas. 
This  is  found  to  aid  materially  in  the  washing  process,  as 
when  the  smoke  is  mingled  with  the  steam,  the  particles 
of  unconsumed  carbon  are  removed  by  the  water  much 
more  readily. 

In  the  engine  house,  it  is  necessary  to  have  smoke- 
jacks  fitting  closely  to  the  engine  stacks,  to  prevent  any 
escape  of  gas  and  smoke.  These  smoke-jacks  are  shown 
in  Fig.  3.  They  are  of  the  drop  or  telescopic  type,  and 
have  allowance  for  a  slight  swinging  motion  at  the  bot- 
tom, so  that  the  jack  can  be  connected  to  the  engine 
smokestack  \vithout  the  necessity  of  spotting  the  engine 
directly  under  the  center  of  the  jack.  The  smoke-jacks 
are  of  cast  iron,  and  it  will  be  seen  that  they  are  sup- 
ported independently  of  the  smoke  flue,  which  is  of  as- 
bestos board  and  not  designed  to  sustain  appreciable 
loads. 


The  Washington  Workmen's  Compen- 
sation Act  and  the  Results    of  Its 
First  Year  of  Adminstration 

Hv    i..   \{.   \\.  Ai.i.isoN* 

As  the  writer  believes  that  results  attained  in  a  twelve- 
months operation  of  the  Washington  Workman's  Compen- 
sation Act  show  the  possibilities  of  an  adequate  law  for 
the  protection  of  employer  and  em|)loyee  proi)erly  ad- 
ministered, the  following  notes  have  been  arranged  from 
studies  made  while  on  the  Pacific  Coast. 

The  Industrial  Insurance  Commission  (a  body  of 
three  appointed  by  (iovernor  Hay  to  carry  out  the  act) 
has,  through  the  thorough  provisions  of  the  law,  been 
enabled  to  render  effective  service  at  minimum  cost.  The 
advantages  evident  are  (1)  increased  safety  in  indu.strial 
operations,  (2)  sure  and  determinate  relief  for  injured 
workmen  and  their  families  or  dependents,  and  (3)  the 
elimination  of  extended  litigation  with  the  con.sequent 
saving  of  retaining  fees,  court  expenses,  and  the  like. 

This  compensation  law,  authorized  by  the  legislature 
in  1911,  became  operative  Oct.  1  of  that  year;  it  ap- 
plies particularly  to  e.xtra-hazardous  occupations,  segre- 
gating such  under  47  distinct  classifications.  These  in 
general  include  such  activities  as  railroading  (steam 
and  electric),  general  building,  electric-light  and  power 
service,  telegraph  and  telephone  service,  steamboat  trans- 
portation, manufacturing  (with  machinery),  founding, 
quarrying,  mining,  powder-making,  smelting,  hoisting, 
docking,  dredging,  logging,  lumbering,  ship-building, 
brewing,  printing,  and  miscellaneous  engineering. 

The  following  important  provisions,  bearing  particu- 
larly upon  the  effective  operation  of  the  act,  are  given  as 
initially  incorporated  and  covering  the  creation  of  an  ac- 
cident fund  for  indemnity  to  injured  workmen  as  well  as 
the  schedule  of  such  payments. 

Each  industry  shall  contribute  a  certain  percentage  of  Its 
pay-roll  to  compose  an  accident  fund.  Such  premium  is  dif- 
ferent for  each  class  and  is  established  therefor.  This  is 
payable  to  the  State  monthly  until  such  time  as  there  is  a 
sufficient  amount  on  deposit  with  the  State  to  provide  for  the 
accidents  in  that  particular  class:  at  such  time  the  assess- 
ments cease  until  the  accidents  occurring  therein  deplete  its 
fund.  Each  industry  is  responsible  only  for  the  accidents  in 
its  class,  and  the  accident  fund  is  arranged  to  be  neither 
more  nor  less  than  self-supporting:  no  money  from  this  fund 
is  used  for  the  expenses  of  the  Commission,  a  State  appro- 
priation of  $150,000  for  a  specified  time  providing  for  such 
expense.  The  assessment  rates  are  subject  to  revision  and 
readjustment,  depending  upon  the  number  of  accidents  and 
the    consequent    compensation    demands    for    injured    workmen. 

The  Commission  is  empowered  to  increase  the  rate  of  pre- 
mium of  a  particular  industry  or  firm  which  operates  its 
business  in  a  notably  careless  or  negligent  manner,  compel- 
ling by  such  means  a  closer  observance  of  factory  laws  and 
regulations    on    the    part    of   the    offender. 

No  part  of  any  premium  can  be  deducted  from  the  wages 
of  the  workman;  a  violation  of  such  by  the  employer  is  made 
a  gross  misdemeanor,  punishable  by  one  year  in  the  county 
jail  or  a  fine  of  $1000.   or  both. 

Employers  are  required  to  report  accidents  promptly,  and 
their  books,  records  and  pay-rolls  must  be  open  for  inspection 
by  the  Commission  at  all  times:  refusal  to  permit  such  in- 
spection is  made  a  misdemeanor,  with  a  penalty  of  $100  for 
each  offense.  Any  misrepresentation  in  his  pay-roll  makes 
the  employer  liable  to  ten  times  the  difference  between  the 
correct  and  incorrect  figures.  If  an  employer  refuses  or  fails 
to  pay  his  monthly  assessments,  a  workman  injured  in  nis 
service  may  sue  in  the  courts  with  the  employer's  defenses 
of  'fellow-servant,"  "assumption  of  risk,"  and  "contributory 
negligence"  abolished. 

Injured    workmen,    their    families    or    dependents,    may    re- 
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cover  by  law  only  where  the  injury  is  caused  by  the  intent  of 
the  employer,  in  which  case  not  only  may  the  sums  due  under 
this  Compensation  Act  be  recovered,  but  suit  may  be  brought 
for  excess   of  damage   over  such  amounts. 

^'here  the  injury  to  a  workman  comes  as  a  result  of 
negligence  of  the  employer  to  observe  safeguards  as  required 
by  law  or  by  the  regulations  of  the  department,  the  employer 
must  pay  50%  more  than  the  fixed  amounts.  Where  the 
workman  intentionally  injures  himself  he  receives  no  benefit. 

The  schedule  of  payments  for  various  injuries  is  as  fol- 
lows: In  event  of  death,  expenses  of  burial,  $75;  payments  to 
widow  or  invaid  widower,  $20  per  month  while  unmarried, 
S240  in  lump  sum  on  remarriage  of  widow;  for  each  surviving 
ch.id  under  16.  $5  per  month,  monthly  total  limited  to  $35:  if 
no  widow  or  widower  survives.  $10  per  month  to  each  child 
under  16  years  of  age.  A  like  rule  obtains  to  children  who 
become  orphans  by  death  of  surviving  parent,  with  monthly 
limit  of  $35.  Dependents  will  be  paid  SO"^;  of  the  average 
monthly  support  formerly  received  from  the  deceased,  limited 
to  '$20  per  month.  Parents  of  deceased  unmarried  workmen 
receive  $20  per  month  up  to  the  time  deceased  would  have 
been  21  years   of  age. 

Total  disability,  loss  of  both  arms  or  one  leg  and  arm. 
sight,  paralysis,  or  other  Injury  preventing  work,  entitles  the 
workman  to  $20  per  month  if  unmarried:  if  supporting  wife 
or  invalid  husband,  $25  per  month;  if  husband  is  not  an  in- 
valid, $15.  For  each  child  under  16,  $5  per  month  additional 
is  allowed  up  to  a  total  of  $35  per  month.  In  case  of  death 
of  the  totally  disabled  workman,  the  widow  or  widower  re- 
ceives $20  per  month  until  death  or  remarriage,  and  $5  per 
month  additional  for  each  child  under  16.  Orphan  children 
receive  $10  per  month. 

Partial  dlsabilitj',  loss  of  one  foot,  leg,  or  hand,  eye  or 
fingers,  entitles  the  workman  to  a  certain  cash  lump  sum 
up  to  $1500.  The  loss  of  one  arm  at  the  elbow  is  made 
the  maximum  Injury,  and  the  payment  for  other  injuries  is 
scaled  down  in  accordance.  Should  the  injured  workman  re- 
side or  move  out  of  the  State,  the  Commission  may  lump  the 
monthly  payments  to  a  sum  not  to  exceed  $4000,  based  on 
the    American    mortality    table. 

Any  decision  of  the  Commission  is  subject  to  an  appeal 
in  the  superior  courts. 

WASHINGTON  INDUSTRIAL  INSURANCE   COMMISSION: 
EXPENSE   ACCOUNTS 
Mileaffc: 

CommiieioDere $1,298  10 

Auditors 1,248.23 

Railroad  fare: 

CommimioDcrs 1,022  84 

Auditors 3,147.88 

Hotel  account: 

Commiasioncrs 1,638.44 

Auditors 4.722  34 


Incidental  expenaea: 

CommiaaioQers 

Auditors 


Salaries; 

CommimioDers. 

Auditors 

PhyBiciana 

Ofiioe 


Misccllaneou'i 
Slationpry 
PootaKc. 
T'*lepnonf     . 

Telenraph 

Office  equipment . 
General  expenses. 
Rent 


Total  expenses  for  period 
Accident  payments 


Total 

Total  Stale  Appropriation  for  22  mo. 
Allowahli'  »v<riie<'  monthly  expcnw 
Artiml  nv.rni?.-  .iix-nKf  for  in  mo 
Allownl.l'-  total  ..i^tiw  for  Ifi  mo 
Actual  total  ••i|Kii«'  lor  1«  mo. 

BavinK  over  allowahle  avcraac 

Averair'-  nWnvrnhU-  to  exhaust  funri 

Actual  total  expense  for  BeptemU'r  ilnnt  month  of 

ncrlo'l) 

Total  receipts,  accideDt  fund . 
Total  expense 

Total  (un'l 

Cash  in  fund.  20  If; 
Reii*»rve  fund,  22  4  ''J 
riaims  paid.  40  n"i 
Expense  paid,    0  0*^ 

100% 


14,100 

00 

25,499  47 

4,B.i3 

.W 

28,499 

51 

72,842 

53 

0.2.il 

13 

4.3.>1 

.'.3 

710.93 

no 

00 

7..371 

HH 

1,032 

01 

1,840 

50 

21  0S6  04 

»107,888  08 

445,.')27 

51 

$5,13,395 

50 

I.W.OOO  fW 

0.818 

18 

0,741 

75 

tl00,(Ktn  88 

107,808 

1)8 

1,222.80 

7,021 

09 

0.4.37 

77 

»nW).44,'> 

75 

107,808  08 

FiKST  Year  of  Operation  of  Act 

The  accompanying  table  of  accounts  covers  the  total 
expense  of  the  administration  of  the  compensation  law 
by  the  Industrial  Insurance  Commission  for  a  period 
of  16  months,  four  of  such  being  for  preliminary  v.-ork 
previous  to  the  perod  of  active  operation.  The  data  has 
been  obtained  from  the  recent  report  of  Howard  L,  Hind- 
loy.  secretary  of  the  commission. 

from  this  statement  it  will  be  seen  that  the  Commis- 
.sion  is  administering  the  law  at  a  cost  of  9,9%,  obtaining 
such  a  low  operation  cost  during  its  initial  year  despite 
the  expeu.«;e  of  inaugurating  the  system,  the  contingent 
cost  of  permanent  office  equipment,  and  the  necessarily 
lieavy  traveling  expenses. 

The  a-ssessments  against  tlie  various  classified  indus- 
tries netted  the  accident  fund  during  the  first  four  months 
of  active  operation,  .$428,05T,42 ;  by  a  resumption  of  log- 
ging and  mill  enterprises  in  April,  1912,  this  was  in- 
creased to  $640,951.30,  while  the  close  of  the  first  fiscal 
])erio(l  effected  a  gross  total  collected  of  $980,445,75. 

The  first  year's  records  .■^liow  a  gross  expenditure  of 
.$689,512,46;  of  this,  tlie  sum  of  $445,527.51  was  paid 
out  directly  to  iujuretl  workmen  and  their  de])endents, 
with  the  elimination  of  litigation  cx])cnse  or  excessive 
cost  to  the  State  at  large;  and  $243,984.95  was  invested 
ill  State  school,  county  and  municipal  bonds,  and  the 
like,  bearing  an  average  rate  of  interest  of  5i/4%.  to 
guarantee  tlie  payment  of  pensions  now  being  distributed 
monthly  to  injured  workmen, 

.\  comparison  of  these  figures  with  available  statistics 
of  private  casualty  insurance  in  the  state  is  interesting. 
Against  the  expense  of  9,9%  as  cost  of  operation  to  the 
state,  the  ]irivate  casualty  company  is  estimated  to  ex- 
])end  60%  ;  under  such  a  private  system  of  insurance, 
about  $600,000  was  collected  annually  from  the  manu- 
facturing interests  in  the  state  with  an  average  return 
of  less  than  $100,000  to  injured  employees. 

Insurance  Cost  to  Employers 

Continued  Assessmknt  of  Contractors — In  the  first 
eight  groups  of  classified  industries,  dealing  with  con- 
tractors and  contracting,  no  insurance  rates  liave  been 
extended,  but  as.se.<!sments  are  continuously  made.  Such 
system  prevails  for  the  following  reasons: 

(1)  The  extreme  hazard  of  all  operations  in  these 
classes  dem:iiids  a  wide  margin  of  safety. 

(2)  Among  these  classes  there  is  none  which  has  a 
suflficient  balance  to  allow  a  point  of  reasonable  safety 
in  connection  with  a  series  of  fatal  accidents. 

(3)  Without  continuous  as.sessments  the  .-mall  con- 
tractor might  easily  escape  ]>aymcnt  on  his  short-term 
contracts. 

(4)  Accidents  in  the.se  clas.ses  have  been  continuous, 
and  assessments  would  neces,«arily  have  been  levied  fi- 
nally to  defray  accident  costs.  With  such  conditions,  the 
larger  contractor,  being  well  estalilishcd  and  readily  ac- 
(fssii)le.  woulil  liave  been  compelled  to  bear  the  cost  of 
not  only  his  own  accidents  but  also  those  occurring  on 
lh('  work  of  the  smaller  contractor  who  might  have  es- 
caped assessment, 

(5)  The  placing  of  contractors  on  the  same  plMiie  for 
the  ])iirposc  of  bidding  for  contracts,  demands  that  every 
contractor  shall  be  assessed  tin  every  job, 

(6)  The  general  contractor  is  found  listed  in  several 
(lasses — big  work,  small   work,   public   work  secured   by 
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hnv,  private  work  where  the  owner  iimy  Uc  subjected  to 
loss,  aud  the  like.  Hence  the  equitable  system  ajiprars 
til  be  that  of  continuous  assessment  until  the  fund  may 
reach  tliat  figure  where  all  can  consistently  be  relieved. 

The  law,  providing  as  it  does  for  a  i-eadjustment  of  ac- 
counts each  year,  makes  possible  the  correction  of  in- 
equities or  over-payments  with  but  slight  delay. 

'i'he  need  of  legislation  to  cover  "casnal  cmi^loymenl 
111  contracting-"  has  become  evident.  All  such  oi)cralioiis, 
as  the  erection  of  a  barn,  the  construction  of  a  temporary 
grand  stand,  the  painting  of  a  house,  etc.,  are  now  diffi- 
(ult  to  list  and  assess,  while  adililinnally,  the  Commis- 
>-ion  rarely  learns  of  them  until  an  accident  occurs,  at 
which  time  both  employer  and  employee  make  haste 
respectively  to  contribute  and  to  demand  compensation. 

A  typical  instance  of  this  is  shown  in  the  contribution 
of  $3.85  by  an  emplo)'er,  after  a  carjienter  had  lost  his 
eye  through  a  flying  nail,  while  the  accident  cost  the  em- 
]iloyers  of  that  class  $1,064.60. 

Insurance  Cost  in  Princip.vl  (.'lasses — In  the  main, 
jictive  classified  industries  of  the  state  the  cost  of  insur- 
ance to  employers  during  the  first  fiscal  period  has  lieen 
as  follows : 

li.ltc  per  t^ates  per  R.itos  per 
$100  fixed         $100  $100 

Industry  by  [aw  .isscssed  necessary 

Class  10.  logging,  lumbering,  etc $2  SO  $1.4.5  S1.4S 

Class  14,  street  railroading :<  00  0.75  0.23 

Class  16,  coal  mining .'i  00  J ,  50  1 .23 

Class  33,  fish  canning 3  00  (1, 75  0. 14 

Class  35,  brick  making 2  00  0.50  0.13 

Class  38,  textile  manufacturing 150  0.38  0  12 

Class  39,  food-products  manufacturing 1  50  0.38  0.09 

Class  40,  butter  and  cheese  making 1.50  0.38  0  05 

Class  41,  printing 1,50  0  38  0.07 

Class  44,  ice  making 2,00  0.50  0.27 

Class  47,  creosoting 2.50  0.61  0.18 

Class  10;  Logging,  Lumbering — The  fund  obtained 
through  a  seven  months'  assessment  of  this  class  ($3'34,- 
102.86)  has  been  depleted  by  the  payment  of  claims 
amounting  to  $206,146.50,  and  the  investment  in  reserves 
has  been  $117,366.38,  leaving  a  net  balance  of  but 
$590.04.  The  size  and  activity  of  this  industry  make 
an  early  replenishing  of  this  fund  possible,  and  a  sec- 
ond assessment  call  is  now  in  progress. 

Class  Jf6;  Powder  Mills — The  funds  of  this  class  have 
been  overdrawn,  due  to  the  noncollection  of  assessed  con- 
tributions. A  rate  of  5%  of  total  payrolls  instead  of 
the  10%  assessed  would  have  been  sufficient,  with  proper 
collection,  to  defray  the  compensation  for  accidents  in 
this  industry,  including  the  disaster  at  the  plant  of  the 
Imperial  Powder  Co.,  Chehalis,  on  Xov.  1,  1911.  A 
statement  of  this  class  will  show  a  balance  when  paid  as 
below : 

Ten  per  cent,  of  payrolls,  Oct.,  Nov.,  Dec. . .  $3,950  49 

neficit,  Jan.  1,  1912 4,302.86 

Ten  per  cent,  of  payrolls,  Jan.  1  to  Oct.  1 .  11,811.99 

Total $20,071.34 

Leas  pension  reserves,  and  burial  allowances   .  8,259,35 

$11,811.99 
Penalty  on  Imperial  Powder  Company  for  employing  two  girls  under 

lawful  age 1,297. 16 

Balance  (when  collected) $13,109, 15 

Number  of  Pensioners 

The  pension  roll  has  increased  from  the  first  pensioner 
iu  October,  1911,  a  widow  and  her  son  with  a  monthly 
income  of  $35  guaranteed  by  the  state,  to  235  persons 
at  the  end  of  the  first  fiscal  year,  including  widows,  help- 
less parents,  and  fatherless  children  with  a  total  monthly 
distribution  of  $2,364.50. 

The  death  claims  brought  to  the  attention  of  the  Com- 
mission are  in  process  of  settlement  as  follows: 
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Slatislics  on  appro.ximately  1000  ca.'ies  brought  before 
the  Commi.ssion  show  that  \fsn  than  3%  of  the  accidents 
ie])ortcd  under  this  Workman's  Com|>nnsation  Act  would 
be  applicable  to  liability  under  the  former  law,  effcct- 
iiig  a  total  of  about  97%  of  all  the  above  cases  probably 
uncompensated  under  the  casualty-insurance  sy.stem. 

During  the  first  year  of  operation,  11,H!»6  formal  re- 
jiorts  of  accidents  were  received  by  the  Coniniission.  The 
monthly  average  of  such  has  been  on  the  increase  since 
tlie  inception  of  the  law,  owing  to  the  resumption  of 
business  in  certain  lines  and  a  more  complete  understand- 
ing of  the  compensation  act  and  its  province.  In  Feb- 
ruary, 1912,  the  accidents  reported  totaled  about  800, 
while  in  ,Se]iteml)er  of  the  same  year  the  reports  reached 
iicnrly   1  ooo. 

.\l'l'K.\LS 

Only  twenty-one  ai)]X'als  have  been  taken  to  the  courts 
from  the  decisions  of  the  Commission  on  the  11,896  ac- 
cident reports  mentioned.  Three  of  these  were  later 
withdrawn,  three  were  tried,  and  the  balance  are  now 
pending.  One  appeal  is  by  an  employer,  three  are  by  de- 
])endents  of  workmen,  and  the  remainder  by  the  work- 
men themselves.  In  but  two  cases  have  permanent  dis- 
abilities been  found  by  a  jury  in  contrailiction  to  the 
Commissioner's  decision. 

Forty-three  suits  have  been  instituted  again.st  default- 
ing employers  to  collect  premiums  due  to  the  accident 
fund.  Of  such  number,  17  wore  settled  previous  to  judg- 
ment, four  subsequent  to  judgment,  and  in  seven  cases 
judgments  have  been  awarded  but  not  yet  collected. 
Eliminating  two  cases  discontinued  (one  because  the 
]ilant  was  not  in  operation  after  Oct.  1,  1911,  and  the 
other  for  the  reason  that  the  employer  had  no  one  in 
bis  employ  after  that  date)  13  of  the  suits  are  still  pend- 
ing. 

XoNHAZARDous  Class  Protection 

Under  Section  19  of  the  Wnrkman's  Compensation 
Act,  mutual  protection  is  provided  for  a  nonhazardous 
class,  by  which  employer  and  employee  may  jointly  elect 
to  come  within  the  jurisdiction  of  the  law,  although  tech- 
nically e.xcluded  by  the  nature  of  their  business.  The 
mutual  protection  provided  is  at  a  rate  of  $1.35  per  $100 
as  fixed  by  the  law. 

Employers  who  took  advantage  of  this  "elective  adop- 
tion" feature  of  the  act  paid  a  three-months'  premium  at 
the  rate  of  34c.  per  $100,  effecting  a  total  sum  collected 
of  $1,092.30.  Of  this  fund  only  $83.95  was  required  for 
meeting  accident-loss,  making  a  necessary  rate  of  but  3c. 
per  $100. 

During  this  period  of  admini.stration  nf  the  act,  the 
Industrial  Insurance  Commission  has  been  composed  of 
George  A.  Lee,  of  Spokane,  Chairman  (representing  the 
legal  profession),  C.  A.  Pratt,  of  Tacoma  (representing 
the  manufacturers  and  employers),  and  J.  H.  Wallace, 
of  Seattle  (representing  the  workingmen).  The  writer 
is  indebted  to  a  recent  report  of  the  secretary  of  the  com- 
mission, Howard  L.  Hindley,  for  data  relating  to  the 
first  year's  work  and  from  which  the  foregoing  statistics 
have  been  summarized. 
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The  Cost  of  Irrigation  Works  per 
Acre  Supplied  with  Water 

In  the  early  days  of  irrigation  in  the  arid  West, 
the  work  wa.s  carried  on  at  a  very  small  outlay  by  the  far- 
mers and  ranch  owoiers  themselves  by  the  simple  proc- 
ess of  turning  the  natural  flow  of  the  streams  upon  their 
land.  All  such  easily  appropriated  water,  however,  was 
utilized  a  score  of  years  or  more  ago.  Practically  all  the 
recent  irrigation  work  has  had  to  be  done,  either  by 
bringing  water  from  a  long  distance  in  large  canals,  tap- 
ping good  sized  rivers,  or  by  building  reservoirs  to  store 
the  flow  of  the  flood  season.  In  tliis  class  of  work  again. 
however,  projects  involving  the  least  outlay  were  taken 
up  first.  There  has  been,  therefore,  a  tendency  to  a 
constant  increase  in  the  cost  per  acre  of  irrigated  land 
in  the  new  enterprises  undertaken  year  after  year. 

Another  reason  for  the  increased  cost  of  irrigation  work 
is  the  advance  which  has  taken  place  in  the  cost  of  both 
labor  and  material.  Hon.  F.  W.  Mondell,  Congressman 
from  Wyoming,  stated  two  years  ago  in  the  discussion 
concerning  the  proposed  authorization  of  a  $20,000,000 
loan  for  the  U.  S.  Reclamation  Service  work,  that  the 
prices  of  common  labor  in  the  West  advanced  20  to  50% 
in  the  period  from  1903  to  1911,  and  that  the  efficiency 
of  such  labor  fell  off  in  greater  proportion. 

TABLE  I.     COST  OF  PRIVATE  IRRKIATION  PROJECTS 

Cost    of 
water  right 
Acreage      charge  per 


project 


per 


.so.wjn  $100  (b) 

20.000  17.5    (b) 

2.5.000  IIX) 

.5.200  60 

200.0(JO  4.5 


Name  of  project  or  company 
COLORADO: 

Amity  Canal 

Beaver  Land  &  Irrigation  Co 

Catlin  Canal 

Colorado  Cixijx'rative  Co 

Denver  Rewrvoir  4  Irrigation  Co.. 

Ea.st  Pali-fade  Irrigation  District tJ4.T  03 

Fort  Lyon  Canal 70,000  100    (c) 

Grand  Valley  Canal 40.000  60    (d) 

Greely  Poudre  Irrigation  Co 125,000  45 

ilesa  County  Irrigation  District 2,568  73 

Orchard  Me.sa  Irrigation  District 9,122  119 

Otero  Irrigation  District 20,0(X)  40 

Palisade  Irrigation  District 6,000  41 

Paradox  Valley  Irrigation  Co 30,000  45 

Pueblo-Roeky  Ford  Irrigation  Co 100,000  ISO    (e) 

Redlands  Irrigation  &  Power  Co 5,000  100     (0 

Routt  County  Development  Co 39.000  45 

.South  Paliiadc  Heights  Irrigation  District 7(M)  127 

MO.NTAXA: 

Conrad  I>and  &  Water  Co 40 

Great  Falls  &  Irrigation  Co 36,000  50 

NEBRA.SKA: 

Bi-lmont  Canal  *  Irrigation  District 20.W)0  25    (g) 

Tristale  Canal  «O.IKK)  42 

.NEW  MEXICO: 

French  Land  and  Irrigation  Co 40,(X)0  .50 

OREOO.V: 

Bonanza  Project 

Eagle  Valley 

Furnish . . 

(Paradise 


20,000  39 

21,700  80 

6.000  00   (h) 

100,000  60 

20,000  50 


4,000 


Willametu-  Valley.  .  

fJfJLTH  DAKOTA: 

Red  Water  Irrigating  .Association 

UTAH: 

Provo  Reservoir . .  

Utah  LbIcc  Pumping  

WA.SHINGTON: 

Cftsea/lc  Canal  Co.  

Coigdon  Canal  Co.  

Kennewiek  Canal 

I^wer  Yakima  I.  Co... 
flelah  Moii/: 

belah  Valley  D<'Vejopment  to 
I'nion  Gap  Irrigation  Co 
WashingUm  Irrigation  Co 

f'l)      Engineer,,'  estimiitei  where  project  in  proponed  or  incomplete 

Hi)     Estimated  at  from  $75  to  1150  per  acre      Includes  land 

(c)      Eslimat#d  at  from  $75  to  1150  per  aer<- 

(d»     Per  miner's  inch 

(e)  Includes  land 

(f)  Estimated  at  from  $50  to  $150  per  acnv 

tgt      For  river  rights  only.     Purchase  of  Pathfinder  R4'Ser\'oir  water  will  in 
rreftse  this  to  $.t.''» 

Cil     Estimai^'d  at  from  $5<)  to  $70  per  acnv 
fi)      KslimaU-d  at  from  140  to  $50  per  aero. 


12.fK)0 

SO 

8,(Klf) 

40 

10.000 

,50 

4,200 

121 

14,000 

103 

12.,500 

120 

7,(KI0 

86 

10,000 

150 

5,000 

135 

50.(KI0 

40 

To  give  a  general  idea  of  the  cost  of  supplying  water 
per  acre,  the  U.  S.  Keclamation  Service  has  recently 
compiled  three  tables,  the  first  showing  the  cost  per 
acre  for  water  on  private  irrigation  projects,  the  second 
the  cost  of  the  private  irrigation  projects  carried  out 
under  the  Carey  act  by  various  companies,  and  the  third 

TABLE  11.     COST  OF  CAREY  ACT  IRRIGATION  PROJECTS 


Name  of  project  or  company 
COLORADO: 

Great  Northern  Irrigation  &  Power  Co 

Colorado  Realty  &  Security  Co 

Toltec  Canal  Co 

Colorado  Land  &  Water  Supply  Co 

Two-Butte  Irrigation  &  Reservoir  Co 

Valley  Investment  Co 

IDAHO: 

American  Falls  Canal  &  Power  Co 

Big  Lost  River  Irrigation  Co 

Birch  Creek  Irrigation  Co 

Blackfoot  North  Side  Irrigation  Co.  .  .  . 

Black  Canyon  Irrigation  District 

Blaine  County  Irrigation  Co 

Boise  City  Carey  Act  Project 

Bruneau  irrigation  Co 

Emmett  Irrigation  District t 

Grandview  Extension  Irrigation  Co 

Grassmere  Irrigation  Co 

Hansen,  C.  V.,  Mackay  Project 

Hegsted,  Victor,  Project 

High  Line  Pumping  Co.,  Ltd , 

Houston  Ditch  Co.,  Ltd , 

Idagon  Irrigation  Co.,  Ltd .     , 

Idaho  Irrigation  Co..  Ltd 

Keating  Carey  Land  Co 

King^^  Hill  Extension  Irrigation  Co , 

Kings  Hill  Irrigation  and  Power  Co 

Lcnihi  Irrigation  Co 

Little  Lost  River  Land  &  Irrigation  Co 

Mar>-svi!le  Canal  &  Improvement  Co..  Ltd.. 

Owsley  Carey  Land  &  Irrigation  Co 

Owyhee  Land  &  Irrigation  Co 

Owyhee  Irrigation  Co.,  Ltd 

Pahsimerai  Project 

Portneuf- Marsh  Valley  Irrigation  Co 

Pratt  Irrigation  Co.,  Ltd 

Snake  River  Irrigation  Co.,  Ltd 

Thousands  Springs  Land  &  Irrigation  Co.. 


Cost    of 

water  right 

crcage  m 

charge  per 

project 

acre    (a) 

2,121 

J33 

45,875 

45 

14,853 

40 

16,278 

45 

22.000 

35 

24.000 

fiO 

.57.242 

40 

7S,242 

40 

20.{)()() 

SO 

22,2,S(I 

(IS. 492 

72 

14.72(1 

40 

III. 01 10 

60 

."l.SOO 

50 

1 .000 

65 

47,,500 

05 

3.456 

40 

3,410 

40 

3,860 

43 

1,884 

35 

9,000 

60 

130,000 

50 

15,597 

30 

9.655 

65 

13,359 

65 

3,500 

50 

20.000 

30 

6,134 

20 

8,600 

35 

29,535 

55 

3,296 

43 

6,000 

30 

11,914 

35 

4,074 

40 

0.500 

50 

6.300 

30 

Twin  Falls  Land  &  Water  Co 241. 000 

Twin  Falls  North  Side  Land  &  Water  Co 207.144  45 

Twin  Fall.s  Oakley  Land  &  Water  Co 43,000  65 

Twin  Falls  Raft  River  Irrigation  Co 9B.06K  ,50 

Twin  Fall.s  Salmon  River  Land  &  Water  Co 127.707  40 

West  End  Twin  Falls  Irrigation  Co 40,000  50 

MONTANA: 

Billings  Land  <S:  Irrigation  Co 27,000  40    (j) 

Big  Timber  Project 17.194  60 

Valier  Project 1 15.100  40 

OREGON: 

Central  Oregon  Irrigation  Co 1. to. 204  40 

Central  Oregon  Irrigation  Co 74.  lO-S  60 

Columhir  Southern  Co 27.000  .50    (k) 

Deschutes  Land  Co 31,082  36 

Deschutes  Reclamation  &  Irrigation  Co 1 ,280  40 

Desert  Land  Board 27,000 

Portland  Irrigation  Co 12.000  16 

Powder  LnndA  Irrigation  Co.  r,.-,.{iiio  ino     (11 
UTAH: 

Mosida  Pumping  Plant .S,(KKI  1.50  (nO 

WYOMING: 

Big  Horn  County  Irrigation  Co 20.411  .50 

Bonl<l.'r  Canal 6,120  ;«) 

Burcli  CannI 33.887  .50 

C'arhcii  County  Land  &  Irrigation  Co 7.793  .30 

f -odv  and  Salsbury  Canal 77. 199 

Cody  Canal 26,429  .50 

East  Fork  Irrigation  Co 4,901  30 

Eden  Land  &  Irrigation  Co 95,658  ;«) 

Elk  Canal 2,724  :«) 

Fisher  Ditch 320  10 

Green  River  Land  &  Irrigation  Co 75,257  .')S 

Hammitt  Canal 6.295  (10 

Hanover  Canal 10,082  .50 

Hawk  Springs  Project 12,2,38  50 

Hubbard  Canal ,38,604  40 

James  Lake  Irrigiition  Co 14„5,54  38 

La  I'rrle  Ditch  A  Reservoir  Co 18..5.58  50 

Lov.ll  Irrigation  Co 1 1,.320  26 

Mrlionald  Canal 1.5,1,50  50 

Merlicine  Wh.'el  Canal  Co 22.000 

Norlh  Laramie  Canal  Co 4,1.33  50 

North  Platte  Canal  &  Colonisation  Co 14,424  .30 

Big  Horn  Basin  Development  Co 204.650  .50 

Paint   Rock  CnnnI 53,162  .50 

Platte  Valley  Canal 18.171  ,30 

R..ck  Creek  Irrigation  Co 1 1.696  45 

Sahara  Ditch  Co 7,920  .50 

Sidr.n  Canal  and  extensions 20,5.59  30 

Tiiisleep-Bonanin  CannI 16.486  40 

Uinta  County  Irrigation  Co 26,000  ,35 

Wheatland  Induslnsl  Co 3,'M15  48 

Wyoming  Land  ikkI  Irrigation  Co 4,520  80 

(n)      Engineers'  I'stitniites  where  project  is  proponed  or  incomplete, 

(i)      Eslinuilerl  at  from  $20  to  $lio  per  acre. 

(k)     Estimated  at  from  $50  to  $IM)  per  acre. 

(I)      Estimnleil  at  from  $75  to  $2(K)  per  acre 

(m)    Estimated  at  from  $100  to  $250  per  acre,  including  land. 
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TABLE  III.     COST  OF  U.  S.  RECLAMATION  SKUVICE  I'lKJJKCTa 

Appruxiinute  Cost  per  acre 

State  Project  acrciiKO  From      To 

Ari«ona-Cal Yuma  l:u,()(l()  $3.''.  $Wi 

Idaho Minidoka  1  IS.TlHl  22  .«) 

Montana Sun  Rlvct  21ii,:illl  :«)  :j() 

Montana-North  Dakota.  Lowrr  Yellowwtone            tio.iui  45 

Nebraska North  Platte  12'.l.270  45  55 

Nevada Truekee-Caraon  2IHi,()00  22  30 

New  Mexico Carlsbad  20,277  32  45 

OreKOn Umatilla                      2.'),()()0  60  70 

Oreuon Klamath                       72.(X)0  30 

South  Dakota Belle  Fourchc  1()0,(«K)  30  35 

Washington Okanogan                       y.'J(H)  55 

Washington Sunnyside  102,S24  52 

Washington Tieton  34.1)13  93 

Wyoming Shoshone  164,122  45  50 

the  cost  of  water  rights  on  some  of  the  U.  S.  Rephxma- 
tion  Service  projects  which  have  been  so  far  completed 
that  charges  for  water  rights  have  i)een  fixed. 

The  figures  in  tlic  tables  have  been  obtained  from  pub- 
lished reports  of  state  engineers  and  other  published 
data.  It  appears  from  Tables  I  and  II  that  on  some  90 
modern  irrigation  works  built  by  private  enterprise  the 
cost  of  water  rights  per  acre  averages  about  $53.  It  will 
be  understood,  of  course,  that  this  sum  does  not  in- 
clude the  annual  charge  for  operation  and  maintenance 
of  the  works. 

On  most  of  these  private  irrigation  projects,  settlers 
]iay  for  their  water  rights  in  installments,  the  deferred 
payments  bearing  interest  at  a  rate  of  at  least  6%  and 
often  more.  On  the  various  irrigation  projects  built  by  the 
Federal  government  under  the  Reclamation  Act,  the 
average  cost  of  the  water  right  is  a  little  over  $41  per 
acre,  or  about  $13  an  acre  less  than  on  the  recently  built 
private  works  of  a  comparable  size.  The  difference  in 
cost  to  the  settler  is  even  larger  than  this,  because  while 
a  settler  on  a  Reclamation  project  also  pays  for  his  water 
right  in  annual  installments,  the  deferred  payments  bear 
no  interest. 

It  will  be  agreed  without  doubt  by  those  who  are  fa- 
miliar with  the  relative  character  of  the  engineering  con- 
struction work  on  the  government  irrigation  projects  and 
on  irrigation  works  built  by  private  companies,  that  the 
government  work  is  on  the  whole  superior  in  perman- 
ence and  thoroughness.  In  fact,  one  of  the  most  common 
criticisms  of  the  Reclamation  Service  has  been  that  the 
engineers  were  spending  more  money  in  making  the  work 
substantial  than  the  settlers  could  reasonably  aiford  to 

pay- 
It  will  be  appreciated,  however,  that  to  build  substan- 
tial and  permanent  works  makes  the  settlers'  water  rights 
so  much  the  more  secure  and  also   reduces  the   annual 
charge  for  maintenance. 

It  is  fair  to  add  also  that  the  investigations  to  deter- 
mine the  sufficiency  of  the  water  supply  have  generally 
been  more  thorough  on  the  government  irrigation  works 
than  on  mo.st  private  projects. 

Of  course  these  are  the  conditions  which  ought  to  ob- 
tain. The  government  engineers  have  had  the  advantage 
of  plenty  of  money  to  work  with  and  have  not  been  ham- 
pered with  insutficient  capital  as  have  many  of  the  en- 
gineers employed  by  private  companies.  This  consider- 
ation, with  the  fact  that  the  capital  advanced  by  the  gov- 
ernment bears  no  interest  as  does  the  money  raised  by 
bond  issues  for  private  irrigation  works,  gives  sufficient 
reason  why  the  work  carried  out  by  the  government 
should  be  much  more  advantageous  for  the  settlers  than 
the  work  which  the  private  companies  have  been  able  to 
do,  as  is  shown  by  examination  of  the  tables  printed  here- 
with. 


The  Decrease  of  Coal-Mine  Accidents 
in  the  United  States* 

The  coal-inining  accidents  of  the  United  Stales  for  the 
year  lilllJ  have  been  recently  compiled  by  S.  \V.  llortoii, 
of  tlie  U.  S.  Bureau  of  Mines  ainl  a  bulletin  is  being 
prepared  showing  statistics  of  accidents  Iroin  IHiHi  to 
1913.  In  1912,  2360  men  were  killed  in  the  coal  mines 
of  the  country.  With  an  output  of  550,000,000  short 
tons,  produced  by  750,000  men,  the  number  killed  for 
each  million  tons  of  coal  mined  was  4.29,  and  the  death 
rate  jier  thousand  employed  was  3.15.  The  actual  num- 
ber of  men  killcil  was  the  sniancsl  sini-c  1  OOfj  and,  as 
shown  by  the  accompanying  diagram,  the  rate  per  thou-' 
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Death  Rates  ix  Coal  Mixing  for  Years  1896  to  1!I12 

sand  employed  was  the  lowest  since  1899,  while  the  deaths 
per  million  tons  mined  were  the  fewest  yet. 

It  is  claimed  that  while  the  exceptionally  mild  weather 
in  the  last  few  months  of  1912  decreased  the  likelihood 
of  disastrous  coal-dust  explosions,  yet  there  has  been  a 
]>rogressive  improvement  in  mining  safety.  This  im- 
]3rovement  is  attributed  first  to  more  efficient  mine  in- 
spection of  the  various  state  mining  departments  through- 
out the  country,  in  part  to  the  greater  care  on  the  part 
of  operators  and  miners  and,  in  part,  to  the  investigations 
and  educational  work  of  the  U.  S.  Bureau  of  Alines. 


Portable  and  Stationary  Car-Dumplne  MarhlneH  have  been 
developed  in  Germany  for  dumpinK  end-door  coal  cars.  In 
one  design  the  machine  is  a  small  four-wheeled  truck  carry- 
ing curved  girders  (in  a  vertical  plane),  whose  chord  is  at 
about  45°  from  the  horizontal.  The  upper  end  is  supported 
by  a  tower  or  bent  on  the  truck.  The  lower  end  reaches 
within  a  few  inches  of  the  rails,  having  hinged  rails  to  lie 
on  the  track  and  connect  with  the  rails  on  the  inclined  gir- 
ders. The  track  carries  a  hoist,  with  a  cable  passing  over 
a  sheave  at  the  head  of  the  girder  frame.  The  machine 
stands  just  beyond  a  dumping  pit  or  hopper  beneath  the  track, 
and  hauls  the  coal  car  up  the  incline,  so  that  when  the  lower 
end  door  is  removed  the  coal  will  flow  into  the  pit.  In  an- 
other design,  a  double-truck  flat  car  carries  a  turntable  with 
pedestals  supporting  the  trunnions  of  a  tilting  platform.  Port- 
able inclines  extend  from  the  car  deck  to  the  track.  The  plat- 
form is  tilted  to  register  with  the  incline  and  a  coal  car  is 
hauled  upon  it.  The  platform  is  turned  90°  and  the  car 
dumped  endwise  at  the  side  of  the  track.  The  platform  is 
then  turned  90°  more,  and  the  empty  coal  car  is  run  off  at 
the  opposite  end  of  the  flat  car. 

In  the  same  plan  as  applied  to  permanent  or  flxed  plants, 
a  steel  or  masonry  tower  beyond  the  hopper  supports  the  in- 
clined track.  A  more  important  development  has  a  long  in- 
cline, the  upper  end  being  over  hoppers,  which  are  at  such 
a  height  above  the  ground  as  to  allow  cars  to  be  run  beneath 
them.  The  coal  car  is  hauled  up  the  incline,  which  ends  in 
a  steep  vertical  curve  on  which  the  car  stands  while  dumping 
into  the  hoppers.  The  coal  cars  handled  by  these  machines 
are   four-wheel  cars   of  10   to   12   tons   capacity. 


'From  information  supplied  by  the  U. 
Washington.  D.  C. 


S.   Bureau   of  Mines, 
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The    City    Waterway    Bridge,  Tacoma, 
Washington 

The  accompanj'ing  figure.*  show  two  view.*  of  the  uew 
Cit}-  Waterway  Bridge  at  Tacoma.  Wash.,  whiih  lia.*  just 
been  opened  for  traffic.  The  view  on  the  left,  Fig.  1. 
shows  the  west  api)roach  to  the  main  structure  and  the 
closed  drawbridge.  Tiie  view  to  the  right.  Fig.  'i.  shows 
the  drawbridge  open,  and  the  east  approach  truss.  The 
bridge  connects  the  business  center  of  the  city  on  the  hill 
to  the  west,  with  the  manufacturing  center  on  the  tidal 
flats  at  the  east.  It  occupies  the  line  of  11th  St.  and  con- 
sists of  a  main  deck  with  a  50-ft.  clear  roadway  and 
two  10-ft.  clear  sidewalks,  and  a  lower  deck  on  the  west 
side  of  the  waterway,  iuiving  a  l!»-ft.  -1-in.  roadway  and 
one  lu-ft.  sidewalk,  carrying  11th  St.  down  to  the  water 
level. 

The  approacii  on  the  cast  side  of  the  bridge  consi-sts 
of  about  100  ft.  of  reinforeed-concrete  retaining  wall, 


During  the  construction  of  the  new  bridge,  traffic  was 
maintained  across  the  waterway  by  building  a  trestle  on 
the  south  side  of  the  west  half  of  the  bridge,  and  the 
north  side  of  the  east  half  of  the  bridge,  and  conuecling 
these  two  trestles  by  an  old  low-level  swing  span,  which 
was  part  of  an  old  bridge  on  the  line  of  11th  St.  The 
remainder  of  the  bridge  was  taken  down  to  allow  for  the 
construction  of  the  new  bridge.  The  trestle  and  old  draw- 
bridge were  removed  on  completion  of  the  high-level 
bridge. 

The  bridge  was  built  by  the  City  of  Tacoma,  under  the 
direction  of  W.  C.  Raleigh,  City  Engineer,  and  Owen 
Wood,  Commissioner  of  Public  Works.  The  bridge  wa.s 
designed  and  its  construction  was  supervised  by  Waddell 
&  Harrington,  Kansas  City,  Mo.  The  machinery  and 
metal  work  for  the  superstructure  were  furnished  by  the 
American  Bridge  Co.,  and  the  International  Contract  Co., 
of  Seattle,  constructed  the  substructure  and  erected  the 
superstructure. 
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and  aljout  575  ft.  of  steel-girder  and  column  viatluct. 
The  other  approach  consists  of  timber  trestle,  and  the 
main  bridge  has  two  190-ft.  fixed  truss  spans  and  a  220- 
ft.  vertical  lift  span,  affording  a  clear  waterway  'i(H)  ft. 
wide.  The  vertical  clearance  beneath  the  lift  span  at 
high  tide  is  60  ft.  when  the  span  is  down,  and  l:i5  ft 
when  the  span  is  up.  There  being  about  20  ft.  of  tiile 
here,  the  clearance  at  low  tide  is  80  ft.  with  the  span 
down,  or  155  ft.  with  the  span  up.  A  16-in.  water  main 
is  carried  from  the  grounrl,  u])  the  shore  piers,  and  over 
the  toj)s  of  the  trusses  of  the  fi.xed  spans,  then  nj)  the 
back  of  the  towers  and  over  the  lift  span  on  the  light 
trii.«s  shown  in  the  view.  The  bridge  is  paved  with  wood 
blocks  ami  planks,  and  a  double-track  street  railway  is 
carried  in  the  center  of  the  roadway. 

The  piers  are  made  uj)  of  the  frustums  of  two  cones 
crmnected  by  a  reinforeed-concrete  web,  the  main  solid 
portion  of  each  cone  being  of  mass  concrete.  They  are 
carried  in  open  coffer-dams  to  a  footing  of  piles  which 
have  their  heads  about  35  ft.  below  low  water  and  their 
points  in  some  cases  as  deep  as  115  fl.  below  low  water 

The  lift  s[)an  is  of  the  Waddell  &  llarriiiirton  typ<'  of 
design,  each  span  consisting  of  a  simple  truss  span  siis- 
jH'iided  at  its  four  corners  by  wire  ropes  which  rise  over 
•■ast-steel  sheaves  at  the  to])  of  the  towers  and  connect 
to  cr)nr'rete  counterweights  to  balance  the  span.  The 
operntiiig  machinery  located  in  the  house  on  the  top  clxird 
of  the  suspended  truss  is  actuated  by  mntors  cf)nnected 
to  the  street-railway  rircuit.  Electrically  driven  gates  op- 
crated  from  the  motor  house  close  eai'h  of  tin-  iipproacli 
eparis  before  the  bridge  can  be  raised. 


StrrrI  Afcldenta  Im  London.  Kneliind.  cost  the  Uves  of 
538  persons  and  injurieios  to  16,651  more  in  the  year  1912,  ac- 
cording to  statlcties  issued  by  the  British  Home  Office.  The 
greatest  number  of  fatal  accidents  from  any  one  class  of 
street  traffic  was  182  deaths  caused  by  motor  omnibuses;  elec- 
tiic  cars  caused  37  deaths;  motor  vehicles,  171;  horse-drawn 
vehicles,  143.  and  horse-drawn  omnibuses,  5.  More  than 
half  the  nonfatal  accidents  were  due  to  motor  omnibuses  and 
other    motor   vehicles. 


nrndc-croNMinK  .Vbolltlon  In  New  JerHey  must  be  done 
hereafter  at  the  sole  expense  of  the  railways  concerned,  ac- 
(ordinB  to  an  act  passed  by  the  leKislature  near  the  close  of 
the  session.  In  a  protest  to  Governor  Fielder  urging  that  th.i 
bill  be  vetoed.  President  Samuel  Rea,  of  the  Pennsylvania 
R.R..    said: 

It  is  Important  that  the  public  should  understand  that  in 
the  passage  of  this  bill  a  grave  injustice  has  been  done  the 
railroads. 

In  the  last  20  years  the  Pennsylvania  U.K.  has  removod 
110  crossings  In  the  State  of  New  .lersey  alone,  at  an  expense 
to  the  company  of  about  $S.()i)0,l)i>0,  of  $73,0U0  per  crossing. 
There  are  very  few  crossings  of  its  railroad  at  grade  In  any 
of  the  cities.  The  company  is  now  engaged  in  the  work  of 
track  elevation  through  the  city  of  Railway,  and  eastward. 
There  remain,  however,  some  1301)  grade  crossings  on  the 
Pennsylvania  system  in  this  state,  the  removal  of  which  at 
$50,000  per  crossing  would  cost  $60,000,000,  an  expenditure 
which  would  neither  produce  additional  revenue,  nor  decrease 
expenses. 

The  removal  of  grade  crossings  should  unf|uestlon.ibly  con- 
tinue. The  need  is  for  some  lmpnrtl:il  tribunal,  which  shall 
have  authority  to  arbitrate  belwi'en  thi'  munleli)allty  and  the 
railroad  company  and  to  bring  thi-m  Into  cooperation  If  they 
cannot  agree.  Power  should  be  vested  In  some  admiiiistrn- 
tlve  hoard,  acting  Judicially,  to  lake  up,  im  the  applli'ation 
either  of  a  municipality  or  a  railroad  company,  or  on  Its  own 
liilllatlve,  the  case  of  any  grade  crossing,  and  aftei-  a  hear- 
ing to  direct  the  elimination  of  the  crossing  and  the  par- 
ticular manni  r  In  which  It  shall  be  done  and  how  the  expense 
shall   b.'  proportioned. 

Oenerallv  speaking,  such  Is  the  arrangement  In  New  York. 
Massai'hiisetts.  Vermont  and  nhli).  With  so  many  crossings 
Hllll  to  hi-  i-llmlnated.  It  seems  unfair  and  unwise  to  pro- 
pose that  the  railroad  compiuileH  should  be  burdened  with 
erimlnallng  gradi-  crossings,  many  of  which  have  been  opened 
sulisef|uently  to  the  construction  of  the  railroads,  and  against 
either  the  entire  cost,  or  an  undue  proportion  of  the  cost,  of 
their    strong    iiroteslM. 
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The  Water-Filtration  Question  at 
Cleveland 

Till-  ivmarknbly  low  typlioid  dcatli  rati'  of  Clevulaiul, 
Ohio,  in  1!I12  (al)oul  (j  jjcr  100,000)  sceiiis  on  its  face  to 
be  \vholl_y  incompatible  with  llu'  c-ontention  of  tlu-  loca' 
board  of  health  and  certain  niendiers  of  the  city  coun- 
cil that  the  water-supply  is  so  badly  [lolluted  as  to  make 
the  immediate  construction  of  a  watt'r-lillration  plant 
imperative. 

Some  time  ago  a  committtee  of  the  Engineers'  Club  of 
Cleveland  investigated  fdtration  and  made  an  adverse 
report  which  headed  oil'  a  ])roposed  bond-issue  ordinance 
then  before  the  city  council.  Early  in  1912,  D.  D.  Jack- 
son, of  New  York  City,  made  an  exhaustive  report  on 
the  Cleveland  water-supply,  with  the  conclusion  that  ni- 
tration would  be  chiefly  of  esthetic  value,  for  the  pres- 
ent, and  that  the  wiser  plan  would  be  to  carry  out  im- 
provements which  would  continue  still  further  the  sep- 
aration of  the  sewage  discharges  from  the  water  intake. 
These  improvements  are  now  in  progress  or  early  pros- 
pect, and  will  result  in  lessoning  the  volume  and  fr 
quency  of  possible  infection,  both  of  which  are  held  by 
Mr.  Jackson  and  other  competent  persons  to  be  relatively 
small.  Meanwhile,  it  should  be  noted,  the  water-supply 
f  Cleveland  is  being  disinfected  with  hypochlorite. 

Within  the  ]iast  few  weeks  the  city  council  of  Cleve- 
land, or  certain  members  of  it,  have  tried  to  force  the 
mayor,  Newton  D.  Baker,  into  aquiescence  with  their  ad- 
vocacy of  filtration.  There  has  been  much  talk  of  an 
appeal  to  the  State  Board  of  Health  for  an  investigation 
of  the  subject.  In  fact,  the  council  did  pass  a  resolution 
to  that  effect,  but  it  appears  that  the  resolution  was  not 
in  such  terms  as  would  give  the  board  authority  to  order 
filtration,  since  the  resolution  did  not  declari'  the  water- 
.supply  to  be  a  menace  to  health. 

While  we  sympathize  with  every  well  considered  effort 
to  improve  the  quality  of  city  water-supplies,  we  are  not 
eonviueed  by  such  of  the  arguments  as  have  come  to  our 
attention  that  filtration  at  Cleveland  is  as  vital  to  the 
health  and  as  essential  to  the  comfort  and  convenience 
of  the  people  of  that  city  as  other  objects  of  municipal 
e.xpenditure.  This,  we  understand,  is  the  opinion  of 
Mayor  Baker,  and  we  also  understand  that  the  officials  in 
direct  charge  of  the  water-works  are  of  the  same  opinion 

The  question  of  water  filtration  at  Cleveland  or  else- 
where should  be  settled  on  the  basis  of  whether  the  ex- 
penditure of  a  given  sum  for  this  or  other  purposes  will 
yield  the  greatest  benefit  to  the  largest  number  of  peo- 
nle.  The  city  authorities  have  taken  competent  expert 
advice  as  to  the  need  for  filtration  and  they  have  also 
had  the  public-spirited  advice  of  leading  engineer-citi- 
zens. True,  the  board  of  health  is  strong  for  filtration, 
but  its  viewpoint  (we  may  unwittingly  do  it  injustice) 
seems  to  be  the  narrow  medical  one  of  advocating  a  coun- 
sel of  perfection,  with  no  careful  weigiiiiig  of  the  benefits 
to  health  which  will  ensue  and  with  little  or  no  regard  for 


co^l    or   for   the   i.th.'r   licallli    nml   g.^ncral    welfare    needs 
of  Ihe  city. 

rresumalily  Clevchind,  like  all  other  cities  dependent 
upon  surl'arc  water-supplies,  will  yet  have  a  filtration 
|ilaiil.  The  (|iie<tiiin  for  it  and  otlier  cities  to  consider 
is  ulu'ther,  in  view  ol'  liiiancial  and  other  local  considera- 
tions, filtration  or  something  else  should  take  precedence 
at  a  given  moment.  'I'he  evidence  before  us  points  to  a 
delav  ill   liltratioii  at  Clc\elaiid. 


The  Responsibility  of  Engineering 
Societies  to  Their  Members 

An  eminent  scientist,  resident  in  New  York  City,  was 
employed  by  the  Federal  Oovernment  to  ])erform  certain 
expert  scientific  work.  A  Congressional  Committee,  in 
l)re.senting  a  report  of  a  recent  investigation,  made  ser- 
ious charges  against  this  scientist.  The  rejiort  was  given 
out  to  the  press  and  was  widely  published. 

The  New  York  Zoological  Society,  of  which  the  scien- 
tist referred  to  was  a  prominent  member,  took  up  the 
matter  for  investigation.  The  Executive  Committee  of 
the  society  found  that  the  report  of  the  Congressional 
Committeee  referred  to  had  been  prepare<l  by  the  chair- 
man alone  and  had  never  been  submitted  to  the  whole 
committee  for  its  adoption.  Further  examination  of  the 
testimony  taken  before  the  committee  showed  there  was 
nothing  whatever  in  it  which  cast  any  reflection  on  the 
honesty  or  honor  of  the  scientist  referred  to.  The  Execu- 
tive Committee  therefore  adopted  resolutions  reciting 
the  result  of  its  investigation  and  declaring  that  the 
scientist  should  be  exonerated  from  all  blame,  and  that 
the  attack  u])on  him  was  unjustifiable,  malicious  and  un- 
trutluul. 

It  is,  unfortunately,  true  that  tlie  injury  done  to  a 
man's  reputation  when  it  is  attacked  by  Government 
officials,  either  executive  or  legislative,  cannot  be  wholly 
cured  when  a  man's  professional  associates  exonerate  him 
from  all  blame.  The  new-spapers  give  wide  publicity  to 
scandal;  but  small  space  to  a  man's  defence  of  his  rep- 
utation. 

This  is  not  a  sound  reason,  however,  why  a  professional 
.society  should  refrain  from  doing  what  it  can  to  pro- 
tect its  members  when  they  are  unjustly  accused.  Any 
engineer  who  has  been  in  a  position  where  he  felt  that 
every  man's  hand  was  against  him.  through  no  fault  of 
his  own,  can  appreciate  how  welcome  at  such  a  time  is 
the  knowledge  that  his  own  professional  friends  and  as- 
sociates have  not  lost  faith  in  him  and  in  his  honesty. 

It  may  be  objected  al.so  that  if  an  engineering  society 
were  to  undertake  to  investigate  in  a  judicial  manner 
every  ca.se  in  which  unjust  accirsations  are  brought 
against  any  of  its  members,  its  task  would  be  a  very  l?irge 
one.  Good  judgment  would  dictate,  of  course,  that  such 
investigations  should  he  confined  to  the  special  cases 
where  the  prominence  of  the  accused,  or  the  impossibility 
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of  resort  to  the  ordinary  methods  of  defending  one's 
character  make  the  case  one  meriting  action  by  the 
society. 

Care  must  be  taken,  of  course,  that  a  professional  so- 
ciety shall  not  undertake  the  defense  of  its  members 
when  they  are  justly  deserving  of  censure.  The  best 
rule  to  adopt  would  probably  be  to  imitate  the  organiza- 
tions in  other  professions.  The  cases  are  not  at  all 
infrequent  where  a  local  medical  association,  or  clerical 
association,  or  bar  association  will  take  formal  action 
for  the  investigation  of  some  case  where  a  prominent 
member  of  the  organizations  named  has  had  his  reputa- 
tion assailed  and  will,  after  judicial  investigation,  bring 
the  influence  of  the  whole  organization  to  the  defense  of 
the  accused  party. 

We  see  no  reason  why  organizations  of  engineers  should 
not  be  equally  ready  to  come  to  the  refense  of  their 
members.  It  is,  of  course,  evident  that  when  an  engineer- 
ing society  undertakes  to  defend  the  reputation  of  an  en- 
gineer unjustly  attacked,  it  is  really  defending  the  repu- 
tation of  the  jirofession  as  a  whole. 

Where   Should   the    Money   for   Good 
Roads  Construction  Be  Spent? 

A  recent  headline  in  the  automobile  department  of  a 
metropolitan  newspaper  raises  a  very  pertinent  question 
as  to  the  location  of  good  roads.  The  headline  reads  as 
follows : 

"Roads  that  Go  Somewhere  Is  the  Cry— Various  Plans 
for  Xational  Highways — One  Would  Connect  All  State 
Capitals." 

Even  a  cursory  examination  of  the  literature  which 
is  being  widely  circulated  to  further  the  building  of  good 
roads  shows  clearly  that  what  the  manufacturers  and 
owners  of  pleasure  automobiles  chiefly  desire  are  roads 
from  city  to  city  for  the  use  of  automobile  tourists.  It 
is  not  to  be  denied  that  these  people  constitute  a  large 
and  very  influential  portion  of  the  population,  and  that 
they  pay  by  reason  of  their  wealth  an  amount  of  taxes 
far  greater  than  their  importance  numerically. 

On  the  other  hand,  it  is  a  very  serious  question  how 
far  the  States  are'justified  in  expending  money  raised  by 
general  taxation  in  the  construction  of  highways  to  be 
used  chiefly  for  pleasure  purposes  by  a  comparatively 
small  proportion  of  the  taxpayers,  especially  when  the 
money  is  to  be  raised  by  placing  a  mortgage  on  future 
generations,  as  happens  when  good  roads  are  built  by 
bond  issues. 

The  stock  argument  in  favor  of  good  roads  has  long 
been  that  it  would  enable  the  farmer  to  haul  his  produce 
to  market  more  cheaply.  If  this  is  reason  for  the  con- 
struction of  good  roads,  the  money  should  not  be  spent 
in  connecting  city  with  city,  but  in  building  roads  rad- 
iating from  each  city  out  to  the  country  districts  sur- 
rounding it.  Up  to  the  time  when  automobiles  became 
numerous,  a  half-dozen  years  ago,  such  radial  roads  were 
in  fact  the  only  highways  which  carried  a  considerable 
traffic.  Traflfi(.  over  roads  connecting  one  city  with  an- 
other was  actually  less  in  volume  than  it  used  to  be  a 
half  century  ago  before  railways,  steam  and  electric, 
became  supreme  in  the  carriage  of  both  freight  and  jms- 
senger  traffic. 

Massachusetts  and    X'-w  .Iitmi'V,   whirh   were  the   pio- 


neers in  State  road  construction,  both  confined  their 
elforts  in  the  earlier  years  of  their  work  to  the  con- 
struction of  radial  roads.  Xotwithstanding  the  advent 
of  the  pleasure  automobile  and  of  the  freight  truck,' 
we  believe  that  this  should  still  be  the  primary  aim  in 
the  distribution  of  state  appropriations  for  road  construc- 
tion. After  such  radial  roads  are  completed,  it  will 
often  be  possible,  especially  in  the  thickly  settled  states 
of  the  East,  by  comparatively  moderate  expenditure  to 
fill  in  short  gaps  so  as  to  create  the  through  roads  which 
the  automobilistfi  naturally  desire. 

It  is  entirely  clear,  however,  that  the  automobilists  are 
not  willing  to  take  second  place.  They  are  concentrating 
their  agitation,  as  stated  above,  on  the  construction  of 
through  roads.  In  doing  this,  however,  they  are  incurring 
inevitably  the  opposition  of  the  farmers  and  of  the  busi- 
ness men  in  the  smaller  cities  as  well.  In  more  than  one 
state  legislature,  the  battle  over  road  appropriations  is 
turning  upon  the  question  whether  the  money  is  to  be 
spent  for  the  benefit  of  the  public  as  a  whole  or  for  the 
automobile  tourists. 

It  is  not  without  interest  in  this  connection  to  call  at- 
tention to  the  fact  that  the  through  roads  which  the 
auomobilist  desires  will  have  a  much  higher  rate  of  wear 
and  will  require  larger  sums  for  maintenance  than  the 
local  roads  which  the  general  jiublic  desires.  It  is  on 
these  through,  city-to-city  roads  that  the  motor-car  tour- 
ist runs  his  car  at  30  to  40  miles  an  hour,  and  high- 
powered  automobile  freight  trucks  go  tearing  along  at  a 
speed  which  is  ruinous  to  the  road  which  the  taxpayers 
have  to  maintain.  It  seems  to  us,  therefore,  that  the  in- 
fluence of  the  engineering  profession  should  be  e.xerted 
on  the  side  of  the  local  roads. 

Control   of  Railway  Operation  by 
Organized  Labor 

As  was  predicted  at  the  time,  the  demand  made  last 
year  by  the  engineers  and  firemen  employed  by  the  rail- 
ways e  ast  of  Chicago  for  an  increased  rate  of  wages  has 
now  been  followed  by  similar  demands  made  by  the  con- 
ductors and  trainmen.  The  railway  companies  have  re- 
fused these  demands  l>ul  in  view  of  the  previous  success 
of  the  engineers  and  firemen,  there  seems  no  room  for 
doubt  that  the  conductors  and  trainmen  will  demand 
arbitration  under  the  Erdinan  Act  as  the  alternative  of 
a  general  strike. 

In  the  event  of  a  general  strike  covering  all  the  rail- 
ways of  the  country,  or  any  large  part  of  the  country, 
it  would  be  a  practical  ini])ossibzility  for  the  railways  to 
obtain  men  coniiietent  to  take  the  jilace  of  the  striking 
workmen.  This  will  bo  agreed  to  by  all  who  realize 
the  complicated  and  intricate  character  of  modern  rail- 
way operating  conditions.  It  is  an  absolute  necessity 
both  for  reasonable  safety  in  train  movement  and  to 
avoid  congestion  of  traffic  to  have  employees  who  are 
reasonably  familiar  with  their  duties. 

In  order  to  make  the  jiosition  of  I  lie  railway  labor 
unions  absolutely  im])regiial)le,  however,  and  to  prevent 
the  possibility  of  a  railway  replacing  its  striking  work- 
men, even  in  the  case  of  a  strike  on  a  single  railway,  a 
hill  has  been  introduced  and  is  being  actively  urged  be- 
fore the  Pennsylvania  legislature  which  would  prevent 
any  railway  coniiiany  in  Petisylvania  emploving  any  con- 
ductor or  cngineiiiaii  unless  lie  has  had   IH  months  pre- 
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vious  experience  in  railway  sorviee.  Tliis  experimce  must 
have  been  either  as  a  brakenian  or  a  switchman  in  the 
case  of  candidates  for  a  eonductorship,  or  as  a  fireman 
or  engineman  in  the  case  of  candiihitcs  for  appointments 
as  engine  runners.  The  enactment  of  such  a  law  would 
amount  to  insurance  by  the  state  tiiat  any  strike  of  rai'- 
way  employees  would  be  successful. 

Such  pending  state  legislation,  tdgctiicr  with  the  pos- 


sible adoption  of  a  federal  law  under  whicli  labor  organi- 
zations will  be  e.xeinpt  from  ])roKe<iition  under  the  Sher- 
man law  against  monopolizing  trade  and  cf)mmercc,  fur- 
nish new  rea.sons  why  Congress,  in  the  interest  of  the 
!)ulilic.  should  undertake  at  tiie  present  .session  the  legis- 
lation which  has  been  asked  for  by  both  railway  officers 
aiul  rnilwiiy  cmiihiyees  for  better  adjustment  of  their 
relations  and   the  prevention  of  strikes. 
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Unbalanced  Bidding. 

Sir — The  article  on  Unbalanced  Bidding,  p.  777  of 
your  issue  of  Apr.  17,  seems  to  show  that  both  parties 
to  the  controversy  are  wrong,  inasmuch  as  each  tries  to 
bring  the  other  to  a  false  basis  on  which  to  canvass 
bids. 

The  trouble  originates  in  the  vicious  regulation,  prac- 
tically making  it  a  misdemeanor  on  tiie  part  of  the  engi- 
neer if  the  final  quantity  of  any  item  exceeds  the  upset 
quantity  given  in  the  specification.  My  practice  for  many 
years  has  been  to  make  the  quantities  of  uncertain  items 
in  the  bidding  schedule  10%  or  so  smaller  than  the 
actual  estimated  quantities,  the  reduction  being  as  nearly 
symmetrical  as  possible.  It  has  been  my  invariable  ex- 
perience that  contractors  are  satisfied  if  the  final  meas- 
urement exceeds  that  on  which  they  made  their  bid.  On 
the  other  hand,  if  said  measurement  is  much  less,  they 
invariably  feel  disappointed  and  frequently  demand  a 
remeasurement. 

Occasionally,  superior  officers  have  criticized  me  for 
following  this  practice,  but  I  prefer  to  deal  with  them 
rather  than  to  pacify  disappointed  contractors.  If  it 
is  possible  to  give  the  exact  quantity  of  anything,  as 
length  of  pipe  or  number  of  valves,  as  noted  m  the  article, 
such  quantities  should,  in  all  honesty,  be  given.  Speci- 
fying two  valves  when  it  is  known  that  but  one  is  re- 
quired, is  certainly  deception.  It  is  manifestly  impos- 
sible to  give  exactly  correct  quantities  of  most  items  of 
a  contract.  They  mu.st  necessarily  over-  or  uuderrun. 
Then  why  is  it  not  as  fair  to  make  them  small  as  to 
make  them  large  if  the  former  tends  to  harmony  in  set- 
tling \vith  contractors?  Unbalanced  bidding  schedules 
are  certainly  as  vicious  and  indefensible  as  unbalanced 
bids.  Both  are  sure  to  lead  to  trouble.  The  only  ex- 
cuse that  can  be  offered  for  padding  the  bidding  schedule 
is  to  insure  that  the  final  cost  will  not  exceed  the  aggre- 
gate as  shown  by  the  bid.  There  are  two  reasons  why 
this  excuse  should  have  no  weight : 

(1)  This  aggregate  is  not  the  engineer's  estimate. 
It  is  entirely  vicious  for  authorities  to  delay  ordering 
the  execution  of  work  until  bids  are  received,  because  for 
anything  except  the  most  unusual  work,  engineers  can  es- 
timate the  unit  prices  nearly  enough  so  that  the  author- 
ities can  decide  whether  or  not  they  wish  to  invest  the 
capital  involved.  If  such  estimate  is  between  the  final 
cost  based  on  the  biggest  and  lowest  bids  received,  it 
is  certainly  close  enough  and  in  fact  much  nearer  the 


final  cost  than  an  uiihahiiici'il  sih<Mliih>  iiiiilti|ilir(l  hv  an 
unbalanced  liid.  Corporation  hiwycrs  have  nu  right  to 
consider  the  aggregate  of  the  bidding  schedule  an  esti- 
mate of  the  cost  of  the  work. 

(2)  An  engineer  should  not  manipulate  the  work 
to  make  its  cost  match  the  estimate.  I  once  knew  a 
builder  of  odd  lots  of  machinery  who  told  me  that  he 
made  a  practice  of  never  adding  up  his  cost  till  the  work 
was  done  for  fear  that  he  would  be  tempted  to  skimp 
if  a  loss  was  in  sight.  This  is  the  true  .spirit.  Do  the 
work  right  whatever  happens.  The  pride  of  matching 
one's  estimate  is  mere  vanity. 

In  localities  where  the  drastic  regulations  of  the  New 
York  charter  and  the  coqwration  couiL^^el  do  not  pre- 
vail, there  is  generally  no  troulile  between  engineers  and 
contractors  if  both  intend  to  be  fair.  It  is  probable  that 
the  era  of  price  competition  between  contractors  is  pass- 
ing, as  it  has  passed  between  transportation  competitors. 
What  ^nll  follow  is  uncertain.  Reforms  follow  w^hen 
conditions  become  unbearable.  It  would  seem  that  this 
point  is  nearly  reached  when  known  quantities  are 
doubled  in  the  liidding  schedule  and  Ic.  per  cu.yd.  is  bid 
for  rock  excavation  in  trench. 

J.  r.  Snow. 

Boston,   Apr.   -M.    1i1l.3. 

Sir — 1  iiave  read  with  interest  the  article  in  your  issue 
of  Apr.  17  entitled  "A  Plan  to  Eliminate  Unbalanced 
Bidding  on  City  Contract  Work."  This  is  a  subject  of 
great  interest  and  importance.  It  is  surprising  that  it 
has  not  already  received  more  thorough  discussion.  By 
way  of  stimulating  the  present  discussion,  permit  me 
to  suggest  another  means  of  accomplishing  the  same 
end. 

When  it  becomes  necessary  to  let  a  contract  for  a  piece 
of  engineering  work  at  public  letting,  let  the  engineer 
write  into  the  contract  the  unit  prices  used  in  his  pre- 
liminary estimate.  Let  these  prices  be  sufficiently  liberal 
to  insure  a  good  profit  on  the  work,  a  profit  that  will 
compare  favorably  with  the  profits  derived  from  other 
lines  of  business.  Then  let  the  bidder  be  required  to 
state  ill  his  proposal  the  largest  actual  payment  which 
he  is  willing  to  make  to  the  party  doing  the  work  for 
the  privilege  of  entering  into  the  contract  containing  the 
unit  prices  from  the  engineer's  estimate. 

It  will  be  an  easy  matter  to  recite  offhand  numerous 
reasons  why  this  method  would  not  be  successful.  The 
one  which  occurs  first  is  that  a  considerable  investment 
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might  be  required  at  the  beginning  of  the  work  and  that 
the  funds  for  such  an  investment  are  not  generally  avail- 
able.   It  is  doubtful  whether  this  objection  is  sound. 

On  the  other  hand  it  would  etfectuallj-  eliminate  un- 
balanced bids,  it  would  not  require  the  bidder  to  dis- 
close his  knowledge  of  th^  cost  of  work,  it  would  do 
much  to  eliminate  irresponsible  bidders  and  when  the 
contract  is  finally  executed  the  returns  from  the  contrac- 
tor's operations  would  at  all  times  be  sufficient  to  cover 
the  cost  of  the  work  and  leave  a  margin  of  profit  suf- 
ficient to  induce  its  completion  by  other  parties  if  at  any 
time  the  contractor  should  lose  heart. 

AlUEUT  J.   HlMKS. 

Cleveland.  Ohio.  .\pr.  '24.  1913. 

French  and  German  Literature  for 
Electrical  Engineers 

Sir — I  have  read  with  great  plea.sure  ilr.  Herschel's 
article,  "The  Study  of  Modern  Languages  in  Techni- 
cal Schools,"  in  your  issue  of  February  27.  In  ex- 
pressing my  appreciation  therefore.  I  trust  you  will  per- 
mit me  to  add  a  few  remarks  on  this  subject  with  especial 
reference  to  electrical  engineering. 

Mr.  Herschel  attacks  a  vital  defect  in  American  tech- 
nical education  when  he  writes  that  "the  accumulation 
of  facts  is  not  the  most  important  thing."  Nevertheless, 
it  continues  to  be  regarded  so  in  most  of  our  universities, 
and  graduates  are  turned  out  with  plenty  of  facts  but 
with  very  poor  grounding  in  fundamental  principles. 
Hence,  the  young  graduate,  while  usually  very  fiuent  iu 
the  time-worn  and  classical,  but  often  hopelessly  out-of- 
date  class-room  problems,  is  lost  when  he  gets  off  the 
beaten  track. 

This  point  is  .somewhat  related  to  the  question  of  the 
value  of  modern  langiiages,  since  we  find  that  German 
and  French  mathematical  and  technical  literature  is 
taken  up  more  with  the  exposition  of  principles,  whereas, 
the  American  and  British  is  more  on  the  order  of  accum- 
ulation of  facts  and  solutions  of  particular  problems. 

With  reference  to  the  relative  values  of  (Jerman  and 
French  for  electrical  work,  there  is  little  doubt  that 
German  is,  on  the  whole,  superior. 

Some  of  the  rea.sons  for  the  general  superiority  of  Ger- 
man over  American  technical  literature  are  not  far  to 
seek.  First,  in  Germany  we  find  a  very  large  luiniber  of 
research  workers  and  advanced  students  who  both  create 
and  demand  a  large  sujjply  of  literature  of  high  order,  and 
this,  in  turn,  has  developed  large  and  magnificent  jnib- 
lishing  interests.  Second,  for  the  most  part  the  aim  of 
German  writers  is  to  produce  something  readable,  that 
is  not  a  mere  setting  down  of  facts,  but  a  connected  ac- 
count or  expansion  of  a  subject,  presented  in  such  man- 
ner as  to  require  the  least  amount  of  time  and  mental 
effort  on  the  part  of  the  reader. 

The  vast  amount  of  German  tcclinical  literature  and 
the  field  of  o|irTations  covered  by  some  of  the  large  jiiib- 
lishers  is  surjirising  to  one  acquainted  with  only  .\mer- 
ican  and  British  literature.  Consider  the  cnormtMis  num- 
ber rif  high-grade  liooks  on  inatliematics,  niathemali("il 
physics  and  technical  subji-cls  ])ublished  by  H.  G.  Tnib- 
iier.  and  Ilio.He  on  engineering  subjects  piiblishcil  by 
Julius  Springer.  The  list  offered  by  the  former,  both  a.s 
regards  number  and  quality,  can  scarcely  be  approached 
by  any  other  j)ublislier  in  the  world,  and  when  we  find 


iu  this  list  a  half  dozen  or  so  books  printed  in  English 
and  written  by  American  mathematicians,  we  gain  some 
idea  of  the  enterprise  of  this  publishing  firm  and  the 
extent  of  its  operations.  One  of  these  writers  once  ex- 
plained to  me  that  the  American  publishers  were  not  so 
liberal  and,  what  was  more  important,  that  a  work  pub- 
lished (even  in  English)  iu  Germany  by  B.  G.  Teubner 
was  assured  of  a  much  larger  circulation  than  if  pub- 
lished in  America.  Whether  the  language  used  be  Ger- 
man, French  or  English  (and  indeed  Italian)  makes 
comparatively  little  difference  to  the  European  mathe- 
matician but  it  must  be  in  English  to  have  any  sort  of 
circulation  in  English-speaking  countries. 

When  the  American  student  has  acquired  a  good  read- 
ing knowledge  of  German,  there  is  at  once  open  to  him  a 
store  of  literature  that  would,  otherwise,  be  closed.  For 
the  percentage  of  literature  that  is  translated  is  small 
and  much  of  the  best  is  never  translated  at  all'.  More- 
over, translations  are  usually  late  in  appearing  and  quite 
frequently  the  original  e.xcellence  is  lost. 

A  good  example  of  a  German  electrical  work,  is  "Die 
Wechselstrom  technik"  by  Arnold  and  LaCour.  This 
work  is  devoted  exclusively  to  alternating  currents  and 
consists  of  six  volumes  containing  in  all  about  4000 
pages.  While  encyclopedic  in  dimensions,  it  is  most  care- 
fully written  and  Arnold  was  not  only  well  known  as  a 
writer  but  also  as  an  investigator  and  inventor.  (The 
Wagner  single-phase  motor,  made  in  St.  Louis,  was  orig- 
inally manufactured  under  a  patent  issued  to  Arnold  and 
has  enjoyed  a  large  and  successful  use  in  America.)  The 
foremost  American  work  on  alternating  lurrents  is  un- 
doubtedly Steinmetz's  two  books,  "Alternating  Current 
Phenomena"  and  "Transient  Electric  Phenomena  and 
Oscillations."  containing  together,  a  little  less  than  1400 
pages.  The  best  British  work  on  this  subject  is  probably 
Russell's  ".\lternating  Currents"  in  two  volumes  with  a 
total  of  less  than  900  pages — about  as  much  as  the  one 
volume  of  Arnold  devoted  to  synchronous  machinery. 

I  do  not  wish  to  be  understood  as  detracting  in  the 
least  from  the  value  ami  worth  of  the  two  mentioneil 
works  in  English,  for  tiieir  quality  is  quite  as  high  as 
anything  in  any  language  and  Steinmetz's  "Alternating 
Current  Phenomena"  is  considered  a  classic  not  only  in 
this  country  but  in  many  others.  But  the  com])arison 
illustrates  quite  nicely  the  fact  that  Gernuiii  scientific 
literature  is  considerably  more  extensive  than  .\merican 
and  British.  Furthermore,  our  foremost  writer  on  elec- 
trical subjects  is  of  (iernian  birth  and  education — a 
writer  whose  numerous  and  excellent  contributions  have  S 
given  .\merican  electrical  literature  a  place  immeasurably  W 
higher  than  it  woiiM  have  without  them.  I  refer  to  Dr. 
Steinmetz. 

Perhaps  German  is  of  more  value  to  the  electrical 
than  the  civil  engineer,  but  let  those  who  would  deprecate 
too  much  the  value  of  French  and  German  remember  that 
much  of  the  value  to  be  got  from  Kuropean  .><cienti(ic  and 
engineering  activity  «an  cudy  be  niifaiiied  through  a 
knowledge  of  tJiese  Iniiguagi's. 

It.    ('.     I'OWKLI,. 

Superintendent  of  Electric  Distribution,  Oakland  Dis- 
trict, Pacific  (Jas  &  Electric  Co.,  ."ilS  Thirteenth  St., 
Oakland,  Calif.,  Apr.  IT).  1018. 


Sir — T   have   read    with    much    interest   the   article   by 
Prof.  W.  TI.  Herschel  on  "The  Study  of  Modern  Lan- 
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guagt'.s  111  llii!  Tuclmical  Schools,"  and  your  I'ditorial  on 
the  same  subject,  in  the  issue  of  Feb.  5J7. 

The  average  teacher  of  huiguages  makes  his  subject 
niucii  more  uninteresting  to  the  student  than  is  at  all 
necessary.  He  lumbers  up  the  sUuly  with  a  long  list 
of  rules  of  grammar,  which  few  can  understand  and 
scarcely  anybody  remember,  giving  to  each  one  a  very  im- 
posing list  of  exceptions  wliii'h  are  still  more  dillicult 
to  remember,  and  pays  little  attention  to  the  vocabulary. 
The  reading  lessons  are  used  largely  as  illustrations  of  the 
rules  of  grammar  and  consist  mostly  of  extracts  from 
classical  authors,  which  are  none  too  easy  U>  understand, 
even  after  proper  translation  into  English. 

A  reading  knowledge  of  French  technical  literature 
can  readily  be  acquired.  The  language  used  by  French 
technical  writers  is  generally  very  clear  and  simple.  The 
construction  of  the  French  language  differs  but  little 
from  that  of  the  English  and  nearly  all  the  scientific  and 
higher  technical  terms  closely  resemble  in  form  the  cor- 
responding ones  in  English,  although  there  is  sometimes 
a  shade  of  difference  in  the  meaning.  Technical  diction- 
aries are  sometimes  useful  but  it  is  better  for  the  special- 
ist to  start  with  elementary  treatises  in  his  line,  in  which 
the  technical  terms  are  defined.  This,  of  course,  is  true 
of  any  foreign  language. 

So  far  as  the  rules  of  grammar  are  concerned,  a  read- 
ing knowledge  of  the  German  language  also  can  be  ac- 
quired without  much  difficulty,  if  the  rubbish  can  be 
eliminated.  The  vocabulary  is,  however,  more  difficult 
to  acquire  than  the  French.  Aside  from  the  chemical 
terms,  nearly  all  the  words  are  derived  from  German 
roots,  and  the  scientific  and  technical  terms  do  not,  as 
a  rule,  resemble  those  of  corresponding  meaning  in  Eng- 
lish. Many  common  words  have  more  than  one  meaning 
and  this  is  perhaps  the  most  serious  difficulty  the  stu- 
dent has  to  contend  with.  The  key  to  the  language 
is  a  thorough  understanding  of  the  rules  relating  to 
derivatives,  a  subject  which  is  strangely  neglected  by 
many  teachers.  The  German  writers  are  much  inferior 
to  the  French  in  clearness  and  s''  nplicity  and  some  of 
them  appear  to  take  pride  in  the  fact. 

A  knowledge  of  a  foreign  language  is  much  more  useful 
to  some  engineers  than  to  others,  but  no  young  man  can 
say  in  advance,  even  approximately,  what  his  career  is 
to  be.  I  think  that  a  man  can  hardly  be  considered 
well  educated  unless  he  has  a  good  reading  knowledge  of 
either  French  or  German  or,  better  still,  of  both.  It 
will  almost  certainly  be  useful  to  him  at  some  period  of 
his  career.  If  he  does  not  acquire  it  in  his  youth,  it  is 
doubtful  if  he  ever  does.  It  takes  patience  and  hard 
Avork,  but  it  pays.  As  in  many  other  cases  the  difficulties 
diminish  greatly,  if  resolutely  faced. 

As  to  the  comparative  value  of  calculus  and  German, 
most  of  the  better  classes  of  French  and  German  tech- 
nical books  and  periodicals  are  written  for  university 
graduates,  iise  calculus  freely  and  occasionally  in- 
dulge in  determinants,  projective  geometry  and  other 
branches  of  higher  mathematics,  besides  chemistry,  geol- 
ogy, etc. 

Regarding  the  value  of  foreign  technical  literature;  the 
further  an  engineer  advances  in  his  profession,  the  more 
his  ingenuity  and  resourcefulness  come  into  play  and  the 
more  insistent  becomes  his  search  for  ideas  and  infor- 
mation of  many  kinds  from  every  possible  quarter. 
The  French  engineers  are  brilliant,  ingenious  and  artis- 


tir;  therefore  their  works  arc  worth  studying.  The 
(iermans  are  patient,  i)ainstaking  and  wonderfully  in- 
dustrious and  have  a  genius  for  profound  investigation, 
which  has  produced  epoch-making  results.  Their  most 
e.xhaustive  researches  are  seldom  translated  in  full.  They 
also  produce  many  treati.scs  on  scientific  and  technical  sub- 
jects, which  are  encyclopedic  in  character  and  contain 
many  records  of  work  which  has  been  done  in  that  line 
and  which  are  extremely  valuable  sources  of  information 
for  the  engineer.  None  (if  llicse  has  been  translated, 
so  far  as  I  know. 

As  to  the  best  time  to  study  this  subject,  the  earlier 
(lie  better.  There  are  schools  in  Xew  York  City,  in 
which  children  of  newly  arrived  foreigners  are  taught 
English  to  prepare  them  for  attendance  at  the  public 
schools.  A  three  months'  course  prepares  them  nicely.  I 
see  no  reason  why  a  high-school  student  could  not  learn 
to  read  understandingly  in  one  year,  if  properly  taught, 
ordinary  literature  in  a  foreign  language.  After  such 
a  course,  a  moderate  amount  of  ]iractiee  in  college,  to 
dissipate  his  dread  of  the  undertaking,  should  start  him 
on  his  w'ay. 

I  know  little  of  technical  literature  in  either  Spanish 
or  Italian,  but  judging  from  the  references  in  current 
literature,  there  seems  very  little  of  any  value  in  S])anish, 
while  the  Italians  are  forging  ahead  a  great  deal  in 
mathematics  and  are  doing  some  e.xcellent  engineering 
work.  They  are,  moreover,  almost  as  artistic  as  the 
French.  The  Norwegians  and  the  Swedes  are  doing  ex- 
cellent work,  the  records  of  which  often  get  into  print 
either  in  French  or  German.  They  are  fully  as  able,  man 
for  man,  as  the  Germans  but  are  fewer  in  numbers.  The 
Russians  do  some  good  work,  which  becomes  known  to 
the  outside  world  through  the  enterprise  of  the  Germans. 
The  same  may  be  said  of  the  Hungarians,  etc.,  in  Aus- 
tria. It  is  thus  seen  that  the  German  language  is  the 
key  to  a  much  larger  store  of  knowledge  than  the  French, 
}et  the  latter  language  is  so  easily  learned,  that  it  is 
well  worth  while  studying. 

Looking  into  the  future,  the  indications  seem  to  be 
that,  as  a  liberal  education  becomes  more  accessible  a 
greater  number  will  be  able  to  read  French  and  German, 
rendering  it  less  necessary  to  translate  the  more  advanced 
works  into  English.  Hence  the  progressive  engineers  of 
the  future,  many  of  whom  are  now  in  college,  will  find 
it  more  useful  to  acquire  a  knowledge  of  those  languages, 
than  do  those  of  the  present  generation. 

Willis  Wiiiti;i). 
Engineer  of  Bridges. 

State  Highway  Department,  Harrisburg,  Penn. 
Mar.  .31,  191.3. 

City  Topographic  Surveys 

Sir— Your  issue  of  .\pr.  3  contains  a  valuable  article 
on  the  Topographical  Survey  of  Cincinnati,  Ohio,  and  the 
reasons  for  deciding  on  certain  methods  of  work  and  lim- 
its of  error  are  clearly  set  forth. 

It  seems  to  the  writer,  however,  that  a  scale  of  400 
ft.  to  the  inch  is  rather  small  for  the  intended  purpose, 
and  that  200  ft.  to  the  inch  would  be  more  suitable  for 
designing  and  laying  out  drainage  areas  and  sewer  and 
street  lines. 

The  use  of  a  planetable  for  the  field  work  is  surpris- 
ing,  unless   there  was  little   detail    to  be   shown.      The 
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transit  and  stadia  method,  with  no  notes  recorded  in  a 
book  and  plotted  in  the  field  as  taken,  gives  all  the  ad- 
vantages claimed  for  the  planetable  in  avoiding  blunders 
in  plotting.  That  the  former  method  is  more  rapid 
was  proved  by  the  writer  on  the  Baltimore  Topographic 
Survey  and,  including  an  extra  man  as  plotter,  it  was  as 
cheap,  with  the  added  advantage  of  a  full  set  of  notes 
ready  for  use  in  case  the  field  map  was  destroyed  and 
the  possibility  of  calculating  the  stadia  traverse  closures 
instead  of  only  scaling  them. 

The  closing  remarks  as  to  the  comparative  cost  of 
the  Cincinnati  survey  and  the  Baltimore  and  Washing- 
ton surveys  may  simply  indicate  that  less  work  is  given 
for  less  money.  Gillette's  'Tost  Data"  gives  the  cost  of 
a  number  of  such  surveys,  and  the  topographic  work  of  two 
of  those  mentioned  was  under  the  direction  of  the  same 
engineer,  viz.,  St.  Louis  and  Baltimore.  But  the  amount 
of  detail  and  the  accuracy  of  the  two  differed  consider- 
ably. The  average  number  of  shots  per  acre  over  33 
square  miles  of  Baltimore  was  10  and  one  V^  square  mile 
contained  840  houses  requiring  21.7  shots  per  acre.  Fur- 
thermore, the  work  in  Cincinnati  is  being  done  by  con- 
tractors who  may  work  even  more  than  the  9  hours  per 
day  worked  in  Baltimore. 

K.  A.  MacGregor. 

Assistant  Engineer,  Bureau  of  Highways,  Manhattan, 
New  York  City. 

Xew  York  City.  Apr.  9,  1913. 

[According  to  our  usual  custom  we  submitted  proof  of 
the  letter  above  to  Mr.  Mitchell  and  have  received  the 
following  reply. — Eo.] 

Sit — There  is  no  more  vexed  question  in  surveys  for 
mapping  purposes  than  that  of  scale.  When  that  ques- 
tion has  been  .satisfactorily  settled,  other  questions  such 
as  methods  and  instruments  are  easily  taken  care  of. 
But  the  scale  itself  depends  largely  on  two  things — the 
purpose  of  the  map  and  the  money  available  for  its  pro- 
duction. 

In  the  u.ses  being  made  of  such  sheets  of  the  Topo- 
graphic Survey  of  Cincinnati  as  have  so  far  been  produced 
it  is  clear  that  in  that  part  of  the  preliminary  work  which 
c-omprises  the  laying  out  of  drainage  areas,  the  adopted 
scale  (1  in.  =  400  ft.)  leaves  little  to  be  desired. 

This  must  be  understandable  when  one  remembers  that 
runoff  coefficients  are  not  exact  quantities;  neither  are 
the  adopted  values  for  maximum  storms.  The  uncer- 
tainty in  either  of  these  quantities  is  usually  such  as 
would  almost  immediately  consume  any  added  accuracy 
in  the  topography  of  the  drainage  areas  secured  by  using 
larger-scale  maps. 

In  the  designing  of  the  sewer  lines  the  larger-scale 
map,  if  produced  with  a  corresponding  increase  of  ac- 
curacy, would  undoubtedly  facilitate  the  work.  Whether 
this  increase  in  facility  and  the  natural  increase  in  ac- 
curacy resulting  from  the  use  of  the  larger-.scale  map  are 
such  as  to  justify  its  added  cost  may  well  be  questioned. 

As  regards  the  use  of  the  planetable:  the  planetable 
method  admits  of  any  desired  degree  of  accuracy  and 
of  any  amount  »f  detail.  In  the  planetable  work,  notes 
are  kept  of  all  shots,  and  an  error  in  c-losing  a  planetable 
traverse  may  at  once  be  searched  for,  and  if  it  be  in 
either  the  computation  or  the  di8tance-])lotting  it  can  be 
checked. 

The  notes,  however,  record  no  direction  and  are,  there- 
fore,  valueless   as   insurance.      (Is   insurance   needed?) 


On  the  other  hand  two  readings  of  a  horizontal  circle 
are  eliminated  by  the  use  of  the  alidade — and  the  chances 
of  error  thereby  reduced. 

Concerning  cost  it  must  be  admitted  that  the  absence 
of  cadastral  features  from  the  Cincinnati  map  removes 
an  element,  the  size  of  which  it  would  be  difficult  to  even 
estimate. 

Hugh  C.  Mitchell, 
Engineer  in  Charge  of  Topographic  Survey. 

Cincinnati,  Apr.  29,  1913. 

Panoramic  Camera  and  Planetable  vs. 

Stereophotography  for  Mapping 

Alaskan  Topography 

Sir — Mr.  Lenibergcr's  article  m  your  is,<ue  of  Mar. 
27,  has  brought  to  our  attention  many  possible  appli- 
cations of  stereophotography.  The  method  should  bo 
particularly  interesting  to  topographers  of  this  country. 
The  instruments  of  Pulfrich  and  von  Orel  seem  to  re- 
duce the  office  work  of  contour  plotting  to  a  point  below 
which  it  is  not  likely  soon  to  be  carried. 

Passing  the  various  other  types  of  surveys  in  which 
the  method  might  be  employed  to  advantage,  I  wish  to 
consider  it  as  a  means  for  making  a  general  service  topo- 
graphic map  on  a  scale  of  a  mile  to  the  inch  or  smaller. 

The  prospective  field  which  is  most  likely  to  furnish 
an  immediate  subject  for  a  test,  lies  in  the  more  rugged 
sections  of  the  W'est  and  Alaska.  Regions  of  great  re- 
lief afford  the  most  suitable  types  of  topography  for 
photographic  surveying  and  are  consequently  the  sec- 
tions where  the  camera  is  quite  certain  to  be  employed 
first. 

The  area  should  be  comparatively  large,  such  as  might 
be  covered  by  a  map  in  the  conventional  quadrangular 
form.  A  requirement  of  any  photographic  method  is  that 
the  photogra])hs  be  adequate  to  sujjply  contours  for  all  of 
the  country  within  the  map  limits. 

Probably  the  most  serious  handicap  to  the  .stereophoto- 
gra])hic  method  is  the  necessity  of  obtaining  the  base. 
The  most  advantageous  positions  from  which  data  for  « 
topographic  map  can  be  obtained  are  naturally  the  com- 
manding ])caks.  Many  of  these  afford  siant  room  for 
a  single  tripod,  few  would  probably  be  broad  enough 
in  one  direction  to  permit  the  laying  out  of  a  base  300 
or  400  ft.  long;  while  the  mountains  which  would  fur- 
nish room  for  four  or  five  bases,  combined  with  good 
positions  for  a  .set  of  panoramic  views,  would  be  rare, 
DifTiculty,  annoyance  and  loss  of  time  would  attend  the 
selection  of  stations. 

In  the  making  of  a  map  of  the  kind  nndcr  consid- 
eration I  do  not  believe  the  stereophotographs  would 
greatly  lessen  the  number  of  instrument  stations,  for  the 
reason  that  transverse  ridges  cut  off  the  vision  to  so 
great  an  extent  that  about  as  many  positions  would  have 
to  be  occu])ied  in  the  use  of  one  method  as  another.  The 
far  side  of  the  ridge  must  be  seen  that  it  may  he  prop- 
erly represented  on  the  map.  To  accom|)lish  this  the 
camera  must  be  taken  to  many  elevated  ])oiiits,  the  num- 
ber of  which  would  not  difTer  materially  in  either  case. 

That  objei-ts  can  be  more  readily  mid  rai)idly  identi- 
fied on  stereophotographs  than  on  those  taken  from  widely 
sepiiriited  ]K(sitioiis  is  n  very  great  advantage.  It  is 
prolmbly    the   greatest    improvement    in    i)lii>tograplis   so 
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taki'ii.  Oil  the  other  hand  it  is  not  (lilTicult  to  identify 
poiiit.s  ill  moderately  good  l)hotogiapliis  of  the  most  color- 
less of  landscapes. 

The  otHce  work  would  \>v  very  i,'rcally  Ii'SscihmI  hy  the 
ingenious  stereoautogrdph  of  Capl.  vmi  Orel.  The  oHice 
Work,  however,  for  Alaska  maps  sclilimi  .-xeeeds  ime- 
fiftll  the  eost  of  tile  tield-work  ;  heiiee  the  e.\])ense  of 
tile  map  could  not  be  very  greatly  reduced  hy  its  use. 
1.11  cases  of  u.'gent  need  of  the  nia|)  the  instriinient  would 
be  of  much  greater  value.  Mud:  honor  is  due  the  in- 
ventor for  devising  an  instrument  which  .so  reduces  the 
effort  and  tediousness  of  routine  office  work. 

A  brief  comparison  is  attempted  between  the  stereopho- 
tographic  method  and  one  in  which  a  panoramic  camera 
sujiplenients  the  planetahle.  It  is  assumed  that  the  re- 
sults of  either  are  of  an  accuracy  comparable  to  that  ob- 
tained by  the  common  planetahle  method. 

Tiie  timing  of  the  exposures  is  undoubtedly  the  detail 
of  all  photographic  methods  which  requires  most  atten- 
tion. Films  for  duplicate  views,  when  the  proi)er  expos- 
ure is  uncertain,  cau  be  provided  with  nun'h  less  addi- 
tional weight  than  extra  plates. 

Three  men  will  be  required  to  pack  to  the  stations 
and  operate  the  stereophotographic  instruments:  two  can 
handle  the  planetahle  and  panoramic  camera  with  ease. 
Three  exposures,  requiring  15  minutes,  with  the  pano- 
ramic camera  complete  the  horizon.  To  embrace  the  same 
field  at  least  14  exposures  must  be  taken  for  stereoscopic 
use. 

The  panoramic  camera  can  be  operated  in  any  place 
where  the  planetahle  can  be  used..  A  dozen  sights  with 
vertical  angles,  the  photographs  having  been  taken,  com- 
plete the  operations  necessary  at  the  average  station. 
The  total  amount  of  time  for  the  work  at  a  station  need 
seldom  be  more  than  one  hour,  and  is  often  less  than  half 
that  time. 

For  the  seven  pairs  of  photographs  and  the  laying 
out  of  the  bases  from  two  to  three  hours  at  each  station 
would  be  necessary.  If  considerable  difficulty  were  en- 
countered in  the  selection  of  ground  for  the  bases,  the 
time  might  be  increased  to  the  point  where  little  would 
be  gained  over  the  regular  planetahle  method. 
\  In  a  region  of  heavy  fogs  and  mist  the  advantage  of 
an  instrument,  which,  if  necessary,  will  enable  the  topog- 
rapher to  complete  his  work  at  a  station  in  15  minutes, 
has  a  value  that  can  scarcely  be  calculated  in  compari- 
son with  others  that  might  fail  in  so  brief  a  time. 

The  film  cartridge  packed  in  a  waterproof  case,  which 
is  sufficient  for  a  complete  panorama,  weighs  -t  oz..  The 
equivalent  in  5x7-in.  plates  (14)  weighs  42  oz.  Heavier 
materials  require  additional  means  of  transportation.  For 
a  field  season  of  three  months  three  extra  horses  would 
be  necessary  to  pack  the  plates.  For  work  in  remote 
regions  one  man  and  three  horses  would  add  about  one- 
fifth  to  the  cost  of  field-work. 

Using  the  stereoautograi)li  the  examples  mentioned  in 
Mr.  Lemberger's  article  indicate  that  the  office  work  will 
take  as  much  time  as  the  field-work.  With  the  pano- 
ramic method  the  time  for  office  work  is  about  double  that 
for  the  field-work.  The  resulting  ratio  of  costs  is  about 
as  11  to  12,  in  favor  of  the  latter  method.  The  first 
cost  of  instruments  is  not  here  taken  into  account.  The 
cost  of  all  instruments,  field  and  office,  for  the  pano- 
ramic method  is  approximately  equal  to  the  cost  of  the 
phototheodolite  alone. 


Kniphasis  should  be  put  upon  the  pain  to  topographic 
surveying  by  tlu'  coinbinatioji  of  the  ))lanetable  and  cam- 
(Tii.  Ill  the  use  of  the  planetahle  for  .secondary  control, 
the  skeleton  outline  developc<l  aiils  to  a  large  degree  in 
krr|iiiig  before  th(!  topographer  the  progress  made  from 
day  to  day  and  gives  him  a  diagram  by  whi<-h  he  can 
best  foilow  the  successive  stages  of  the  map  wliich  arc 
chieflv  recorded  in  the  pho|i,grapliii-  negatives. 

.).  W.   \',.\<:u\, 
T<ipogriiphie  l'',ngineer,  L'.  S.  (Jeologieal  Survey. 
Washiiighiii.  1).  ('. 
Apr.  II.  i:i|:i. 

-Shop  and  Mill  Inspection  of  Struc- 
tural Steel 

Sir — Your  editorial  on  "Kngineering  Work  Which 
Pays"  in  Enginkeiuxg  News  of  Mar.  20,  points  to  "the 
tendency  toward  the  concentration  of  engineering  work  in 
the  hands  of  large  organizations."  Concentration  in  fab- 
rication and  construction  work  has  proved  both  efficient 
and  economic.  But  as  to  tlic  work  of  designing-engi- 
neers, such  a  tendency  may  bring  very  different  results. 
It  is  not  easy  to  see  how  it  can  be  justified,  either  econom- 
ically or  professionally. 

With  $10,0t)0,000  worth  of  bridges  a  year  to  design 
and  supervise,  it  is  certain  that  practically  all  of  the  en- 
gineering work  must  be  left  to  salaried  assistants,  with 
comparatively  little  supervision  from  the  "head  of  the 
concern."  One  concern  in  this  class  offers  $40  per  month 
to  assistants  one  or  two  years  after  graduation  from  high- 
class  engineering  schools.  Moreover,  the  "head"  of  such 
a  concern  is  liable  to  become  so  engrossed  in  the  com- 
mercial aspects  of  the  business  as  to  lose  what  efficiency 
lie  may  once  have  had  as  a  designer.  This  has  been 
known  to  happen. 

The  economic  gain  from  concentrating  in  one  office 
the  design  and  supervision  of  bridge  work  to  a  value  in 
excess  of  $1,000,000  a  year  is  not  much,  except  it  be  at 
the  expense  of  the  quality  or  grade  of  work  turned  out. 
This  statement  takes  account  of  all  possibilities  in  stand- 
ardization for  the  average  run  of  work. 

On  the  other  hand,  there  is  one  branch  of  bridge  work 
where  concentration  would  make  extraordinary  improve- 
ments possible,  but  in  which  no  very  decided  tendency 
that  way  is  noticeable.  That  branch  is  the  shop  and  mill 
inspection  of  structural  steel.  Perhaps  the  fact  that  some 
of  the  larger  bureaus  seem  inclined  to  divide  all  of  the 
economies  made  possible  by  large  tonnage  between  re- 
duction of  price  and  increase  of  profits,  instead  of  using 
a  fair  proportion  of  the  savings  to  improve  the  grade  of 
inspection,  has  operated  to  retard  concentration  in  this 
line.  As  the  cost  of  inspection,  according  to  existing 
standards,  is  not  mitch  more  for  20,000  tons  than  for 
2000  tons,  when  all  a't  one  shop  or  mill,  it  is  not  diffi- 
cult to  figure  how  the  bureaus  make  a  profit  at  prices 
one-third  the  rate  per  ton  they  asked  a  few  years  back. 

If  the  present  tendency  were  more  in  the  direction  of 
improving  the  work  of  inspection  instead  of  cutting 
prices  in  competitive  bidding,  there  would  be  more  hope 
of  raising  the  standard  without  a  radical  change  in  the 
organization  of  the  inspection  business.  So  called  in- 
spection can  be  done  at  almost  any  price,  but  the  pur- 
chaser rarely  gets  more  than  he  pays  for,  and  few  have 
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any   idea    what    first-class    inspection    is    or   what    it    is 
worth. 

If  the  standard  of  inspection  cannot  be  materially 
raised  under  the  present  competitive  btirean  system,  there 
remain  two  alternatives,  either  one  of  which,  it  is  fair 
to  hope,  could  show  better  results:  (1)  A  trust  of  inspec- 
tion bureaus  with  a  far-sighted  and  broad  management; 
and  (2)  a  cooperative  inspection  association  formed  by 
the  larger  purchasers  of  structural  steel. 

The  minority  report  of  the  Committee  on  Iron  and 
Steel  Structures  of  the  Anu>ricaii  Railway  Engineering 
Association,  briefly  referred  to  in  E.vgixeerixg  Xews  of 
Mar.  27,  was  written  to  call  attention  to  the  very  great 
advantages  that  could  be  realized  by  concentrating  shop 
and  mill  inspection  in  one  large  organization,  but  your 
report  of  those  proceedings  seems  to  miss  the  point  en- 
tirely. AVhile  this  minority  report  was  not  discussed  at 
the  convention,  there  is-  evidence  that  it  made  a  gratify- 
ing impression  under  the  surface. 

Albert  W.  Buel. 

15  William  St.,  Xew  York',  JIar.  20,  1!)13. 

fWe  realized  the  point  and  purpo-se  of  Mr.  Buel's  mi- 
nority report,  noted  in  the  last  paragraph  of  his  letter, 
but  as  it  was  impracticable  to  do  more  than  mention  it 
in  a  review  of  the  score  of  matters  i)resented  at  the  con- 
vention it  was  our  intention  to  publish  an  abstract  of 
it  separately.  We  give  sucli  an  abstract  below,  and  the 
majority  and  minority  reports  of  the  Committee  on  Iron 
and  Steel  Structures  are  given  in  full  in  Bulletin  152 
(December,  1912)  of  the  American  Railway  Engineering 
Association  (900  So.  Michigan  Ave.,  Chicago). — Ed.] 

The  writer  has  suggested  that  an  effort  be  made  to  out- 
line some  method  or  system  which  would  promise  improve- 
ment over  existing  mill  and  shop  inspection.  Also  that  a  co- 
operative railroad  bureau,  combining  the  good  features  of 
"company  inspection"  with  those  of  "bureau  inspection,"  de- 
serves consideration,  particularly  on  account  of  the  very 
great  advantages  which  the  consolidation  of  a  great  tonnage 
would  give,  permitting  the  subdivision  and  specialization  of 
work  to  a  high  degree  under  competent  and  experienced 
resident  or  district  engineers  and  managers. 

On  every  hand  complaint  is  heard  that  bureau  inspection 
is  unsatisfactory.  For  over  26  years  the  writer  has  had  an 
intimate  acquaintance  with  bureau  inspection,  both  from  the 
Inside  and  outside,  and  in  several  respects  the  conditions  are 
less  favorable  for  good  work  now  than  formerly.  At  one 
time  a  considerable  number  of  inspectors  wire  men  with 
some  engineering  training,  but  it  Is  now  rather  exceptional 
to  find  an  Inspector  who  has  had  any  such  education  or  ex- 
perience. Many  are  men  who  have  worked  In  bridge  shops 
In  the  "laying  out"  and  similar  departments,  while  formerly 
men  with  some  experience  in  the  drafting  and  computing  de- 
partments   found    Inspection   Jobs   attractive. 

In  former  years,  when  the  bureaus  were  much  smaller 
concerns,  the  inspectors  frequently  came  in  contact  with  the 
principals.  Now  the  time  of  the  head  men  Is.  so  taken  up 
with  soliciting  business,  office  routine  and  correspondence, 
thct  they  rarely  see  inspectors,  hardly  ever  to  give  detailed 
or    technical    Instruction. 

The  founders  of  the  best  bureaus  were  competent  and  ex- 
perienced bridge  engineers,  who  took  a  professional  interest 
In  their  inspection  work,  and  had  bein  inspectors.  Now,  with 
two  or  three  notable  exceptions,  one  looks  almost  In  vain 
for  the  namr-  of  a  bridge  englneiT  In  the  bureau  organi- 
zations. Owing  to  division  of  territory  and  exchange  of 
work,  sometimes  a  Job  taken  by  one  bureau  will  be  executed 
by  an  Inferior  one.  Within  the  past  five  years  the  writer 
had  occasion  to  do  personally  H  considerable  amount  of  shop 
Inspection,  and  was  Impressed  with  the  change  in  conditions 
and  shop  practice  that  had  occurred  within  a  comparatively 
few    years, 

('itmpuny  Inspection  Is  sometimes  bettor,  but  often  worse-, 
than  bureau  Inspection,  and  even  all  the  work  for  ii  system 
of  allied  lines  dfies  not  consolidate  sudlclent  tonnage  to  per- 
mit HU'h  an  organization  with  division  of  work  and  special- 
ization as  the   writer  has  In  mind. 

As   to   mill    Inspection,   all   who  know   the   conditions   agree 


that  it  is  largely  a  farce.  The  test  reports  are  only  of 
value  for  file,  to  bring  out  if  anytliing  ever  happens,  or  as 
e.xhibits  in  court.  While  more  difficult  to  improve  than  shop 
inspection,  consolidation  of  a  great  tonnage,  as  suggested, 
would  permit  of  a  very  material  betterment  in  the  quality 
of  mill  inspection  at  little  more   than  current  costs. 

On  the  other  hand,  the  shop  and  mill  practice  and  stand- 
ards have  been  so  greatly  improved  since  [shop  and  mill] 
inspection  by  or  for  the  purchaser  became  customary  that 
there  is  nowhere  near  as  great  need  for  rigid  inspection  in 
each  individual  case.  But  unless  the  average  inspection  is 
kept  up  to  a  high  standard  there  is  danger  of  lowering  the 
standard  of  quality  for  structural-steel  "work  and  material. 
Not  only  that,  but  an  incentive  to  further  improvement  wi'.l 
be  lost.  The  ideas  suggested  with  the  purpose  of  improving 
shop   and  mill   inspection  may  be  expressed  as  follows: 

(1.)  The  shop  and  mill  inspection  of  structural  steel,  to  be 
efficient  and  satisfactory,  should  be  done  on  a  scale  large 
enough  to  economically  permit  the  employment  at  each  shop 
or  mill  of  a  corps  of  men,  who  may  be  called  checkers.  Each 
one  of  these  is  specially  fitted  and  trained  for  a  certain  part 
or  detail  of  the  work  under  a  resident  inspecting  engineer, 
thoroughly  familiar  with  all  details  of  structural  steel  and  its 
fabrication,  competent  to  direct  the  corps  of  checkers  and 
decide  questions  calling  for  the  judgment  of  a  man  of  ex- 
perience and  structural  engineering  training.  Resident  in- 
specting engineers  should  recort  to  the  district  chief  in- 
spector or  manager,  who  should  be  an  expert  in  structural 
steel  and  its  fabrication,  as  well  as  a  competent  bridge  en- 
gineer, and  he  in  turn  should  report  to  the  executive  head  of 
what  may  be  called  the  American  Railway  Inspection  Asso- 
ciation. On  technical  matters  and  with  proper  regulations, 
liowever,  he  may  report  to  and  receive  instructions  from  the 
chief  engineers  and  bridge  engineers  of  the  railway  com- 
panies which  are  members  of  the  association. 

(2.)  The  American  Railway  Engineering  Association  shoulc" 
use  its  influence  to  induce  the  railway  companies  to  dele- 
gate officials  to  meet  and  discuss  ways  and  means  and  (if  it 
appears  practicable)  to  provide  for  establishing  the  Amer- 
ican Railway  Inspection  Association  as  an  organization  to 
make  a  highly  improved  and  standardized  shop  and  mill  in- 
spection of  structural  steel,  furnishing  the  same  at'  cost  to 
the  railway  companies  which  ai'e  members  of  or  supporting 
such  .association.  As  this  can  hardly  become  effective  with- 
out the  support  of  railway  companies  representing  about  75% 
of  the  annual  railway  purchases  of  structural  steel,  it  would 
seem  desirable  to  have  the  official  delegates  empowered,  un- 
der proper  restrictions,  to  pledge  the  adherence  of  their  re- 
spective  companies  to   the   support   of  the   project. 

Later  on,  such  an  organization  could  be  expanded  to  in- 
clude the  inspection  of  steel  rails,  but  as  this  would  require 
practically  a  separate  corps — only  the  district  chief  and  his 
office  and  probably  a  chemist,  being  common  to  the  inspec- 
tion of  both  structural  and  rail  steel — it  will  no  doubt  be 
considered  advisable  to  defer  this  question  to  a  future  time. 
However,  as  general  officers  and  chief  engineers  are  greatly 
interested  in  all  matters  respecting  rails.  It  might  aid  In 
Securing  their  cooperation  to  suggest  the  future  possibility  of 
the  proposed  American  Railway  Inspection  Association  tak- 
ing up  and  standardizing  rail  inspection.  The  present  status 
of  rail  inspection  problems  suggests  that  the  time  Is  hardly 
Tlpe  to  press  this  matter,  but  it  would  do  no  harm  to  re- 
fer  to   it   as   a    future    line. 

The  size  of  each  shop  corps  should  be  about  one  man 
for  each  10,000  tons  annual  capacity  of  the  shop.  The  num- 
ber of  independent  inspectors  at  present  employed  is  prob- 
ably equal  to  or  greater  than  that.  This  would  nquire  that 
the  Inspection  of  about  50%  of  the  shop  capacity  be  done  by 
the  proposed  organization.  Otherwise  the  cost  of  Inspection 
would  be  greatly  increased,  and  my  object  Is  to  try  to  show 
that  a  very  superior  Inspection  method  can  be  devised  with- 
out   greatly    increasing    the    cost. 

The  district  chief,  or  manager  ought  to  be  a  man  worth  at 
Last  $200  to  $300  per  month,  depending  on  the  Importance 
of  the  district,  and  could  cover  a  radius  of,  say,  100  miles 
from  Pittsburgh,  Chicago,  Philadelphia  or  Cleveland.  Each 
resident  Inspecting  engineer  should  be  worth  not  less  than 
$200  or  $250  per  month  at  the  larger  shops,  down  to  a  min- 
imum of,  say,  $150  at  the  smaller  shops.  The  wages  of  the 
other  men  In  a  shop  corps  would  range  from  about  $1  per 
day  for  the  scale  boy  to  $4  per  day  for  the  men  checking 
field  fits,  templets  and  laying  out.  This  will  work  out  to  be- 
tween 40  and  60e.  per  ton  for  shop  InHpirtlnn  In  average 
shops  down   to   30c.   per   ton    In    the   largist    shops. 

Funila    for    Honil    null    llrldice    <  oniilnirtlon    niiil    H.-pnIr    In 

I^oulslana  may  be  raised  hereafter  by  means  of  a  per  capita 
tax  and  vehicle  lIccnBCH  aa  u  result  of  a  recent  constitutional 
amendment. 
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The    Railway-Valuation    Board    of  the 
Interstate  Commerce  Commission 

The  Railway  Valuation  Ad,  which  recently  hecaiiio  a 
law,  in-ovides  for  the  appraisal  not  only  of  all  the  rail- 
way property  in  the  United  States,  hut  of  the  properly 
of  e\'ery  common  carrier  suhjoct  to  the  Interstate  Com- 
merce Law  at  the  present  time  or  which  may  he  brous;ht 
under  its  jurisdiction  in  the  future,  which  includes  steam- 
ship, express  and  all  transportation  companies  doin<>;  an 
interstate  business.  As  stated  in  our  editorial  of  Mar.  6, 
this  work  will  involve  a  larger  amount  of  engineering 
work  and  a.  larger  outlay  of  money  for  engineering  ser- 
vices than  any  public  work  ever  before  undertaken. 

This  immense  task  is  to  be  done  under  the  generiil 
.supervision  of  the  Interstate  Commerce  Commission,  who 
are  authorized  to  employ  such  experts  as  are  deemed  nec- 


ihiiri;i'  'il'  the  construction  r]|'  the  sewerage  HyHtern  of 
i'alcslinc,  Tex. 

In  J)c(cnii)er,  189/),  he  entered  tiie  railway  Kervice  as 
a  levelmaii  on  construction  of  the  Kansas  City  Southern 
Ry.  in  liouisiana  and  Texas.  Later  he  was  draftsman 
fur  lh('  same  railway.  P'or  the  year  lS!)7-'!)8  he  was  an 
instructor  in  civil  engineering  at  the  University  of  Texas. 
From  this  jjosition  he  was  apjiointed  Chit^f  Engineer  of 
the  Texas  ifailroad  Commission,  where  lie  remained  until 
1!)0!);  during  this  period  the  ComniLssion  made  a  valua- 
tion of  between  4000  and  .5000  miles  of  railway. 

Returning  to  railway  construction  work  as  Chief  Engi- 
neer of  the  Wichita  Falls  &  Northwestern  Ry.,  Mr. 
Thompson  had  charge  of  the  location  and  construction 
of  .some  300  miles  of  railway  in  Texas  and  Oklahoma. 
This  railway  is  now  a  part  of  the;  Missouri,  Kansas  & 
Texas  Ry.  system. 


R.  A.  Tiiojipsox 


H.  M.  Jo\i:s 


J.    S.    WOKLEY 


essary.  It  has  been  unofficially  stated  that  no  less  than 
20,000  applications  were  received  for  positions,  and  that 
all  subordinate  positions  are  to  be  filled  through  civil 
service  examinations.  As  noted  in  our  Personal  col- 
umns of  last  week,  the  Commissioners  have  already  an- 
nounced the  appointment  of  five  engineer^,  who  will 
have  charge  of  the  organization  of  the  staff  and  later 
have  the  direction  of  the  field  and  office  work.  We  are 
now  able  to  present  short  biographical  sketches  and  por- 
traits of  the  engineers  who  are  to  direct  this  gigantic 
engineering  undertaking. 

R.    A.    THOMPiiON 

Robert  Andrew  Thompson  was  born  at  New  AVaverly, 
Walker  County,  Texas,  on  July  11,  1869.  He  graduated 
from  the  University  of  Texas  with  the  degree  of  Bachelor 
of  Science  in  1892,  the  following  year  he  received  the 
degree  of  Master  of  Arts,  and  in  1900  the  degree  of 
Civil  Engineer.  He  is  a  member  of  the  honorary  so- 
ciety Phi  Beta  Kappa. 

Before  his  graduation  he  had  had  several  summers'  ex- 
perience as  a  rodman  and  topographer  with  the  Texas 
State  Geological  Survey.  In  1895  he  was  appointed  As- 
sistant Engineer  of  the  Texas  Railroad  Commission,  but 
during  the  latter  part  of  the  year  he  resigned  to  take 


j\Ir.  Thomjison  \\as  appointed  Chief  Engineer  of  the 
California  Railroad  Commission  in  October,  1911,  and 
during  the  past  year  and  a  half  has  organized  the  engi- 
neering staff  and  begun  the  work  of  appraising  the  rail- 
ways of  the  state;  to  date,  .some  1000  miles  of  the  work 
have  been  completed. 

Mr.  Thompson  is  a  memlier  of  the  American  Society 
of  Civil  Engineers. 

Wii.LiAii  D.  Pence 

Williant  David  Pence  was  born  at  Columbus,  Ind., 
Nov.  26,  1865.  His  first  engineering  work  of  importance 
was  as  Assistant  Engineer  and  later  as  Resident  Engineer 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  1886-1892.  In 
1892  he  left  railway  work  to  become  an  instructor  in 
civil  engineering  at  the  University  of  Illinois,  where  he 
was  promoted  successively  to  be  Assistant  Professor  and 
Associate  Professor.  In  1895  he  received  the  degree  of 
Civil  Engineer  from  the  University  of  Illinois. 

Prof.  Pence  was  called  from  the  University  of  Illinois 
to  be  Professor  of  Civil  Engineering  at  Purdue  Uni- 
versity in  1899,  and  he  remained  at  Purdue  mitil  1906, 
when  he  was  appointed  Professor  of  Railway  Engineering 
at  the  LTniversity  of  Wisconsin. 

Besides  his  work  as  a  teacher.  Prof.  Pence  has  alwavs 
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been  actively  engaged  in  outside  engineeriuj  work.  He 
was  a  member  of  the  United  States  Commission  on  the 
drainage  of  the  Kankakee  marsh  region  in  Illinois,  190-1- 
1906,  and  since  1906  has  been  t'liief  Engineer  of  the 
Wisconsin  Railroad  Commission  and  the  Wisconsin  State 
Board  of  Assessment. 

As  Chief  Engineer  of  the  Wisconsin  Commissions, 
Prof.  Pence's  work  in  the  valuation  of  railway  and  public- 
utility  properties  attracted  wide  attention.  The  Wiscon- 
sin law  requires  the  valuation  of  all  the  physical  prop- 
erty and  all  the  property  useil  and  useful  for  the  con- 
venience of  the  public  belonging  to  every  public  titility 
in  the  state.  The  Wisconsin  work  has  been  widely  used 
as  a  model  for  similar  work  elsewhere,  and  is  noted  for 
its  comprehensiveness,  fairness  and  thoroughness. 

Prof.  Pence  is  a  member  of  the  American  Society  of 
Civil  Engineers,  the  Western  Society  of  Engineers,  the 
Western  Railway   Club,  the   Society  for  the   Proniotiou 


W.    I).    l'i;s( 


E.  F.   Wkxdt 


of  Engineering  Education  and  is  a  Past-President  of  the 
Indiana  Engineering  Society. 

JOHX    S.    WORI.KY 

John  Stephen  Worley  i.s  senior  member  of  the  firm 
of  Worley  &  Black,  Consulting  Engineers,  Kansas  City, 
Mo.  He  was  born  at  Oak  (J rove.  Mo.,  in  1876.  He  re- 
ceived his  technical  education  at  the  University  of  Mis- 
souri, where  he  spent  two  years,  and  at  the  University  of 
Kansas  where  he  graduated  in  1903.  He  obtained  a 
Master's  degree  at  the  University  of  Kansas  in 
1904. 

Before  entering  the  University  of  Kansas.  Mr.  Worley 
had  obtained  considcraitle  exjierience  in  railway  engineer- 
ing work,  and  siiortly  after  his  graduation  he  was  made 
Chief  Engineer  on  the  construction  of  the  St.  l/niis  & 
North  Arkansas  M.U.  Later  he  left  railway  work  to  ac- 
cept a  position  with  the  Higgs  &  Slierinaii  Co.,  Consult- 
ing Engineers,  Toledo,  Oiiio,  as  Princii)al  Assistant  En- 
gineer on  municipal  improvement  and  appraisal 
work. 

In  1900  Mr.  Worley  went  to  Kansas  City,  where  he 
organized  the  J.  S.  Worley  Co.,  with  Ernest  B.  Black, 
who  had  also  been  with  the  Higgs  &  Slu-rman  C'o..  a-> 
junior  partner.      Later  the   firm   name   was  changed   to 


Worley  &  Black.  The  work  of  this  firm  has  included 
the  design  and  supervision  of  construction  of  municipal 
improvements  throughout  the  Central  States,  and  dur- 
ing the  past  three  years  the  firm  has  also  handled  ap- 
praisal work  in  connection  with  a  number  of  public  util- 
ities. A  part  of  Mr.  Worley's  recent  work  has  been 
the  preparation  of  evidence  and  the  giving  of  expert 
testimony  in  various  railway  suits,  and  the  examination 
of  the  phj-sical  properties  of  the  Central  of  Georgia  R.R. 
and  the  Buffalo,  Rochester  &  Pittsburgh  R.R.  He  has 
also  served  as  Chief  Engineer  of  the  Kansas,  Oklahoma 
&   Southwestern  Rv.   and  the   Fort  Scott  &   Pittsburfh 

In  1912  Mr.  Worley  was  Engineer  in  charge  of  an  in- 
vestigation of  the  methods  of  operation  and  accounting 
of  the  Delaware,  Lackawanna  &  Western  R.R.,  for  the 
puriTOse  of  suggesting  reforms  and  improveme?its  to  in- 
crease the  efficiency  of  the  railway  organization. 

Mr.  AVoriey  is  an  Associate  Mem- 
ber of  the  American  Societj'  of  Civil 
Engineers. 

Howard  M.  Jones 
Howard  Murfree  Jones  was  born 
in  Murfreesboro,  Teun.,  Oct.  9, 1874:. 
His  early  education  was  obtained  in 
the  public  schools  of  his  native  city, 
and  in  1S91  he  entered  the  civil  en- 
gineering department  of  the  Vander- 
bilt  University,  at  Xashville,  Tenn. 
After  spending  three  years  here,  he 
went  to  Union  College,  Schenectady, 
X.  Y.,  where  he  graduated  in  1895, 
with  the  degree  of  Bachelor  of  En- 
gineering. 

The  fall  following  his  graduation 
he  entered  the  service  of  the  Xash- 
ville, Chattanooga  &  St.  Louis  Ry., 
at  Xashville.  as  a  clerk  in  the  office 
of  the  Chief  Engineer.  He  was  pro- 
moted to  be  Chief  Clerk  and  also  served  later  as  Assistant 
Engineer  and  Draftsman.  In  June,  19(i2,  he  left  the 
railway  to  become  Assistant  Bridge  Engineer  with  the 
Louisville  Bridge  &  Iron  Co.,  at  Louisville,  Ky.,  where 
he  remained  one  year,  after  which  he  returned  to  the 
Xashville,  Chattanooga  &  St.  Louis  Ry.,  being  first  ap 
pointed  to  the  position  of  Chief  Draftsman  and  later  bC' 
ing  ])romoted  to  the  position  of  Bridge  Engineer. 

Mr.  Jones  opened  an  office  for  private  engineering 
practice  in  Xashville,  Jan.  1,  1907,  making  a  specialty 
of  bridge  and  reinforced-eoncrete  design  and  construc- 
tion. During  the  past  six  years  he  has  designed  and  sup- 
ervised the  erection  of  two  large  reinforced-eoncrete 
bridges  across  the  CiimlierJand  ]{iver  at  Xasiiviite,  aggre- 
gating over  a  million  dollars  in  cost,  besides  some  80 
to  ](iO  bridges  of  lesser  importance.  He  has  al.so  do- 
signed  and  s'ipervised  the  construction  of  a  nund)er 
of  large  reinforced-eoncrete  buildings,  and  has  acted  as 
Consulting  Engineer  on  several  jirojects  of  considerable 
magnitude. 

Mr.  Jones  is  a  mend>er  of  the  American  Society  of 
Civil  Engineers  and  a  Past-President  and  Director  of 
the  Engineering  Association  of  the  South.  He  also  served 
the  last  named  Society  as  Secretary  and  Treasurer  for 
eight  years. 
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The  Typhoid   Outbreak  at   Albany 
N.  Y.,  Due  to  Flooded  Filters 

I'.V  Tu  KOIWHK  HoillON* 

Till'  (yplidid  I'l'ver  outbreak  whii-li  oicurrcd  at  Albany, 
N.  Y.,  ill  April,  191:5,  constitutos  oiif  ol"  tbo  most  iiitcr- 
fstiiig  and  strikinj!;  twainiilcs  of  an  explosive  epidcinic  due 
ti)  a  sudden,  and,  in  soiue  respects,  accidental  inlVitinn 
of  a  \vatcr-supi)ly,  n'sulliiif;-  from  the  fiooding  of  the 
slow  sand  filtration   phinl. 

From  Apr.  1  (o  Jlay  •">,  inclusive,  there  were  reported 
some  180  cases,  certain  detailed  information  concern- 
ing 175  of  which  I  have  been  able  to  secure  through  the 
local  Board  of  Health  and  show  on  the  accompanying 
diagram.  The  first  cases  reported  were  on  Apr.  21  and 
since  that  time  additional  cases  have  l)ceii  re])orted  daily 
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Di.vGKAM    Showing   Typhoid   Outbre.vk   at    Albany, 
N.  Y.,  Following  the  Flooding  of  the  Water- 
Filtration  Plant  in  March,  lOl.T 

until  the  number,  as  of  May  5,  reached  about  I  .SO. 
Owing  to  the  system  adopted  and  in  force  by  the  -Al- 
bany Health  Department  in  reporting  and  investigating 
cases  of  communicable  diseases,  and  to  the  unfortunate 
circumstances  that  Albany  (with  three  other  cities  in 
this  state)  is  e.xempt  from  the  operations  of  the  Public 
Health  Law  requiring  that  communicable  diseases  be 
reported  to  the  State  Department  of  Health,  considerable 
difficulty  was  experienced  in  the  beginning  in  getting 
closely  in  touch  with  the  situation  and  in  securing  the 
necessary  information  to  study  and  follow  the  progress 
of  the  eju'demic. 

Through  the  courtesy  of  the  loral  Health  Department, 
however,  and  upon  special  request  and  arrangements,  the 
State  Department  of  Health  was  able  to  secure  without 
delay  certain  essential  information  of  limited  amount 
concerning  nearly  all  cases  reported.  From  these  data 
it  appears  that  of  the  175  cases  above  referred  to  approxi- 
mately 75%  were  among  children  and  25%  among  adults. 
Of  the  cases  among  children  some  58%  were  males  and 
■12%  females;  whereas  of  the  ca,ses  among  adults  some 
46%  were  males  and  54%  females. 

•Chirf  Ena-inee:-.  State  Department  of  Health.  Albany.  N.  T. 


The  accompanying  diagram  shows  more  strikingly  than 
1  can  describe  the  history  of  Ibis  eiudemic  which  was, 
beyond  a  doubt,  traceable  to  recent  (bjods  in  tlu;  Hud- 
son Uiver  which  inundated  and  put  out  of  service  the 
liltralion  works  located  near  the  river  just  above  the 
city.  The  events  leading  up  to  and  inimerliately  fol- 
lowing the  inundation  of  the  filtration  works  were  de- 
s(  ribed  in  Fngi .NEKIll.Nii  Xkws  of  Apr.  10,  litKJ,  which 
should  he  carefully  read  in  order  to  understand  intelli- 
gently the  course,  extent  and  relation  of  the  pnisent  out- 
break of  typhoid  fever  to  conditions  during  and  im- 
mediately following  the  Hood. 

On  the  diagram  have  been  ])lolted  two  curves  or  pro- 
files: one  showing  the  rise  and  fall  of  the  Hudson  River 
covering  the  period  of  the  i('ceiit  Hood;  the  other,  the 
number  of  cases  of  typhoid  which  have  developed  in  the 
city  up  to  May  5,  inclusive,  so  plotted  as  to  correspond 
with  the  dates  of  onset  of  the  disease.  On  the  diagram 
also  ajjpear  a  number  of  explanatory  notes  relating  to 
water-supply  and  typhoid  fever,  arranged  chronologically 
so  as  to  show  directly  the  relation  between  the  two  as  to 
cause  and  elfect.  The  vertical  notes  on  the  diagram  ex- 
plain important  facts  with  reference  to  the  flooding 
of  the  filter  plant,  notice  to  boil  water,  sterilization  of 
Prospect  Reservoir,  the  clearing  up  of  all  traces  of  pol- 
lution of  the  water-supply  system;  whereas  the  horizontal 
notes  at  the  top  of  the  diagram  exidain  the  relation  be- 
tween the  iiiiiibation  period,  the  period  of  infection  of 
the  supply  and  the  time  of  maximum  prevalence  of  ty- 
phoid fever. 

This  diagram  strikingly  pictures  what  occurred.  It 
will  be  noticed  that  the  maximum  number  of  cases  had 
their  onsets  on  Apr.  16  and  that  the  period  of  maximum 
prevalence  covered  a  period  of  aljout  one  week.  Allowing 
some  two  weeks  for  "incubation"  and  dating  back  on 
the  diagram  this  period  of  time  from  Apr.  16,  brings  us 
directly  to  the  period  when  infection  of  the  water-supply 
took  place.  The  diagram  shows,  therefore,  at  a  glance, 
the  close  synchronous  relation  between  the  infection  of 
the  supply  and  the  outbreak  of  cases. 

Many  things  of  unusual  interest  from  an  epidemio- 
logical standpoint  occurred  during  the  epidemic  and  ap- 
pear on  the  chart  that  merit  careful  consideration  and 
I  will  refer  to  them  somewhat  in  detail : 

The  inundation  of  the  filtration  plant  came  with  com- 
paratively little  warning  and  there  was  little  time  to 
notify  the  public  to  take  precautions  to  boil  the  water. 
The  city  was  substantially  free  from  typhoid  fever  and 
the  public  mind  was  not,  and  could  hardly  be  expected 
to  be,  aroused  to  the  point  of  absolute  necessity  of  ob- 
serving precautions  as  it  would  have  been  had  a  typhoid 
fever  epidemic  been  in  progress,  with  the  usual  alarm 
that  such  a  condition  incites.  It  is,  therefore,  not  sur- 
prising that  in  view  of  the  warnings  which  appeared 
immediately  in  all  the  papers  "to  boil  the  water"  these 
precautions  were  not  strictly  observed,  as  was  ojjvious 
from  the  ca.ses  which  developed  later  (see  diagram). 

Another  feature  in  this  connection  is  the  large  per- 
centages of  children  which  were  stricken,  75%.  This 
is  also  what  would  have  been  expected  by  anyone  familiar 
with  the  juvenile  mind.  Children  seem  to  have  a  par- 
ticular aversion  to  boiled  water,  owing  to  its  insipidity 
when  not  properly  prepared  and  aerated.  Contamina- 
tion lingered  in  the  water-supply  system  (due  to  raw 
river  water  getting  into  Prospect  Reservoir)   some  days 
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after  the  high  turbidity,  at  first  apparent,  cleared  up.  I^ 
is,  therefore,  easy  to  understand,  as  the  records  show, 
why  children  disregarded  instructions  and  drank  the 
more  palatable  water  from  the  tap. 

Another  feature  of  much  interest  and  importance,  and 
referred  to  in  detail  in  Exgixeerixg  Xews  of  Apr.  10, 
was  the  sterilizing  of  Prospect  Reservoir  for  correcting 
the  contamination,  and  the  institution  of  a  series  of 
laboratory  analyses  by  the  State  Department  of  Health 
for  the  purpose  of  establishing  a  means  whereby  it 
would  be  possible  to  determine  when  the  water-supply 
was  safe  and  boiling  of  water  unnecessary. 

It  will  be  recalled  that  the  situation  in  the  city  was 
referred  to  the  Department  by  the  Governor  in  order  that 
cooperation  and  counsel  might  be  given  the  local  author- 
ities to  avoid  an  epidemic.  Although  the  damage  had 
already  been  done  the  extent  of  it  did  not  develop  for 
two  or  three  days.  A  close  cooperation  was,  however, 
at  once  instituted  between  the  city  and  state  department 
of  health.  The  filter  plant  was  put  in  service  as  soon 
as  the  water  receded  sufficiently,  the  public  having 
already  been  warned  to  boil  all  drinking  water.  A  tem- 
porary hypochlorite  disinfecting  plant  was  installed, 
within  24  hours  following.  Flushing  of  water  mains 
was  immediately  proceeded  with.  A  plan  was  at  once 
put  into  execution  for  systematically  analyzing  samples 
of  water  to  be  collected  daily  from  the  reservoirs  and 
various  taps  over  the  entire  city. 

With  the  public  already  warned,  and  .stei).-;  taken  to 
put  the  filter  plant  into  operation  and  thus  furnish  si 
pure  supply  to  the  city  within  a  comparatively  few  hours 
of  the  time  of  recession  of  the  flood,  attention  was  im- 
mediately turned  to  investigating  and  clearing  up  the 
contamination  which  was  known  to  have  lingered  in  the 
distributing  system.  It  was  not  for  some  two  or  three 
days,  however,  that  the  extent  and  seriousness  of  the  con- 
tamination of  one  of  the  reservoirs  was  discovered  and 
measures  taken  to  correct  it.  The  laboratory  results 
revealed  this  and  the  local  authorities  were  notified  that 
the  reservoir  must  be  shut  off  or  its  sterilization  under- 
taken without  delay.  Unfortunately,  the  piping  arrange- 
ments made  shutting  off  the  reservoir  impracticable. 
Sterilization  was  therefore  resorted  to  and  was  under- 
taken finst  on  Apr.  3.  This  was  followed,  two  days  later, 
by  another  treatment.  I  believe  this  is  the  first  case 
on  record  of  sterilization  of  a  large  open  reservoir  by 
the  hypochlorite  method  and  the  results  show  that  two 
treatments  of  about  1  part  per  million  accomi)lislu'd  an 
entire  elimination  of  B.  coli  type  and  acid  colonies  from 
the  water  in  the  reservoir. 

The  analyses  from  various  i)arts  of  liie  distribution 
jjystem  in  the  city  showed  that  whereas  ]iractically  al! 
traces  of  contaminatif)n  disa[)peared  from  the  central 
])ortion  of  the  distributing  ."iystem  by  .'\pr.  4,  there  still 
remained  traces  on  tlu'  jjeripiu'ry  of  the  system.  The 
cit}»was  then  requested  to  flush  again  the  pipes  in  the 
outlying  sections  of  the  system.  As  a  result,  by  Apr. 
7  practically  no  trace  of  contamination  was  found  in  the 
reservoirs  nor  in  any  portion  ftf  the  distributing  sys- 
tem. Xot  until  five  days  later,  however,  was  the  public 
notified  that  the  water  was  safe  to  drink  without  boiling. 
This  additional  time  was  given  ns  a  factor  of  safety 
and  with  the  idea  that  by  waiting  the  full  period  of  two 
weeks  some  indication  might  be  obtained  as  to  whether 
infection  had  occurred  to  any  appreciable  extent. 


This  brings  me  to  one  of  the  most  important  features 
in  connection  with  the  outbreak,  namely,  that  although 
there  were  some  13  to  15  cases  of  typhoid  fever  actually 
in  progress  at  the  time  that  the  people  were  notified  that 
the  water  was  safe,  no  cases  were  reported  by  the  phy- 
sicians until  about  Apr.  21  when,  as  shown  by  the  dia- 
gram, over  one  hundred  and  fifty  cases  were  in  progress 
and  the  crest  of  the  epidemic  had  apparently  passed.  In 
other  words  the  epidemic,  so  far  as  the  evidence  now 
available  indicates,  had  largely  disappeared  before  the 
cases  had  begun  to  be  reported.  Of  course  some  time 
is  necessary  for  diagnosis  but  an  important  question  ap- 
parently arises  as  to  how  much  time  is  necessary  for  this 
purpose  and  especially  as  to  whether  in  an  emergency 
like  this  physicians  cannot  make  their  diagnoses  more 
promptly  and  whether  they  should  not  err  on  the  safe 
side  and  report  even  suspicious  cases.  A  glance  at  the 
diagram  would  indicate  that  in  the  present  instance  there 
was  considerable  delay  in  the  reporting  of  cases. 

As  an  interesting  sidelight  on  this  particular  feature, 
note  on  the  diagram  how  few  cases  of  onsets  appear  on 
Apr.  13,  17  and  19.  The  dates  of  onsets  are  by  nature 
necessarily  approximate  and  I  am  inclined  to  explain  tho 
low  numbers  on  such  dates  as  due  to  a  possible  psychologi- 
cal tendency,  in  reporting  appro:: imate  dates  of  onsets,  to 
select  even  numbered  dates,  with  the  exception,  perhaps, 
of  the  fifteenth  or  middle  of  the  month. 

This  epidemic  is  not  devoid  of  a  number  of  lessons 
which  all  such  e.xperiences  seem  to  furnish.  Among 
these  may  be  mentioned  in  order  tlie  following: 

(1)  That  in  designing  purification  works  situated 
under  conditions  as  at  Albany  it  is  better  to  arrrng.' 
them  with  a  greater  factor  of  safety  against  inundation 
(the  recent  flood  having  overtopped  the  tops  of  the 
filters  a  little  over  one  foot). 

(2)  That  sufficient  available  storage  for  a  few  days' 
supply  might  well  be  provided  where  there  is  any  ques- 
tion as  to  inundation  of  purification  works  or  other 
necessity  for  using  impure  raw  water. 

(3)  That  all  reservoirs  should  be  arranged  so  that 
they  may  be  entirely  shut  olF  tiio  distribution  system 
in  case  of  such  emergency. 

(4)  That  a  mere  warning  to  "boil  water"  when  an 
epidemic  is  not  in  ])rogress  does  not  seem  to  deter  a 
great  many  people  from  using  contaminated  water  and 
makes  all  the  more  emphatic  the  necessity  of  maintaining 
at  all  times  the  integrity  of  purification  works. 

(5)  That  it  is  possible  to  sterilize  effectively  a  large 
reservoir  of  water  by  hypochlorite  treatment  with  fair  suc- 
cess and  that  such  emergency  means  should  always  be  kept 
in  mind  by  those  responsible  for  its  use  in  such  cases. 

(6)  That  physicians  should  be  more  prompt  in  re- 
porting cases  of  typhoid  fever,  especially  at  a  time  when 
there  i.s  reason  to  fear  that  a  water-su])iiiy  has  been  in- 
fected. Time  is  neces.sary,  of  course,  for  diagnosis  but 
even  suspects  should  be  reported  in  such  an  emergency. 

(7)  Local  boards  of  health  should  be  so  provided  with 
funds  and  facilities  as  to  furnish  at  once  the  necoesarv 
information  to  follow  closely  from  day  to  day  the  prog- 
ress of  an  epidemic  in  order  that  they  may  take  the  neces- 
sary means  for  its  suppression. 

(fi)  Tho  state  after  passing  laws  controlling  tho  re- 
porting of  cases  of  communicable  diseases  should  not 
by  n  series  of  exemptions  make  those  laws  iii)plicable 
to  only  a  part  of  the  state. 
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(II)  Tlio  in'opU"  wlio  drink  wator  uiiboilpd  in  mi 
oniorgeiify  like  this  in  utter  disregiird  of  warnings  from 
munitipal  and  state  authorities  deserve  to  l)e  severely 
eritiiized. 

Fortunately,  so  far  as  the  water-supply  is  concerned, 
this  outbreak  appears  to  have  been  largely  if  not  almost 
entirely  spent.  With  the  water-sujtply  free  from  con- 
tamination, if  secondary  cases  can  be  avoided,  and  milk 
infection  be  prevented  there  would  seem  little  to  lie 
feared  from  now  on.  The  State  Commissioner  of  Health 
has  recently  issued  two  letters  of  a  general  nature,  one 
to  each  physician  of  the  city  of  Albany  urging  all  pos- 
sible precautionary  measures  to  prevent  a  spread  through 
secondary  infection;  the  other  to  all  milkmen  supplying 
milk  in  the  city,  instructing  them  how  to  prevent  an  in- 
fection of  their  supply  by  the  sterilization  of  milk 
bottles  by  boiling  water  or  steam,  not  leaving  or 
taking  milk  bottles  from  houses  containing  typhoid 
patients,  excluding  typhoid  cases  or  suspects  from 
handling  milk  or  milk  utensils,  and  warning  them 
that  any  infected  supply  found  would  be  promptly  ex- 
cluded. In  the  letter  of  advice  to  physicians  was  the  fol- 
lowing suggestion : 

I  venture  to  sug-gest  that  it  would  be  weU  for  you  to  ad- 
minister typlioid  vaccine  to  all  of  the  members  of  every 
household  in  which  you  have  under  your  care  a  case  of  ty- 
phoid fever.  This  department  has  a  supply  of  this  typhoid 
vaccine  now  on  hand  and  will  be  pleased  to  furnish  it  upon 
request  to  all  of  the  practicing  physicians  of  the  city  for  gen- 
eral use  at  this   time. 

Xo  mention  has  been  made  of  a  consideration  of 
other  factors  than  water  infection — nor  in  fact  would  any 
seem  necessary.  All  such  factors  were,  of  course,  care- 
fully considered.  Milk,  from  the  considerable  number 
of  sources  used  by  the  different  cases,  showed  no  route 
in  any  particular  way  associated  with  the  epidemic.  Many 
spring  and  well  waters  were  used  during  the  flood  when 
the  city  water  was  roily  and  these  were  peddled  through 
the  city  from  various  sources  outside  the  city.  The  possi- 
bility of  these  being  a  contributory  cause  of  outbreak  is 
not  remote  but  on  the  face  of  it  such  waters  could  not 
have  been  polluted  like  the  raw  river  water,  nor  could 
they  ail  have  been  infected;  furthermore,  analyses  which 
were  taken  of  a  number  of  them  did  not  show  any  to 
be  appreciably  contaminated.  None  were  associated 
with  any  "route." 

Oysters  were  peculiarly  a  factor  for  consideration  from 
the  fact  that  one  large  hotel  and  one  or  two  business 
places  had  oysters  stored  in  the  cellars  which  were 
flooded.  Xo  trace  could  be  found,  however,  connecting 
these  oysters  with  any  case  of  typhoid  fever  in  the 
city. 

All  of  the  cases  have  been  plotted  on  a  map  of  the 
city,  which  shows  a  fairly  uniform  distribution  over  the 
cit}- — a  typical  water  infection  typhoid  map,  with,  how- 
ever, a  preponderance  of  cases  on  the  portion  of  the  sys- 
tem connected  with  Prospect  Reservoir.  This  fits  per- 
fectly the  situation,  since  Prospect  Reservoir  was  con- 
taminated and  contamination  lingered  and  entered  the 
portion  of  the  system  until  this  reservoir  was  sterilized. 
Of  course  contamination  entered  the  other  portion  of  the 
distribution  system  connected  with  Bleeker  Reservoir  and 
this  contamination  accounts  for  the  cases  on  that  system. 
The  important  point  is,  however,  that  the  analyses  showed 
that  Bleeker  Reservoir  was  not  contaminated,  as  was 
the  case  of  Prospect  Reservoir    (due  to   Bleeker  Reser- 


voir receiving  a  part  of  its  supply  from  an  upland  gravity 
source,  JJensseiaer  Lake,  tiiere  being  jnimped  into  the 
distribution  system  connected  witii  Bleeker  Reservoir 
only  an  amount  of  water  necessary  to  make  up  a  de- 
ficiency in  consumption),  so  that  the  infection  disap- 
peared rapidly  from  the  system  connected  with  Bleeker 
Reservoir  as  soon  as  tlie  filtration  plant  was  put  into 
normal  operation.  The  distribution  systems  of  the 
Bleeker  and  of  the  Prospect  Reservoirs  are  entirely  sep- 
arated, about  one-half  the  city's  poj)ulation  being  served 
by  Bleeker  and  one-half  by  Prospect.  AVith,  therefore, 
three-fourths  of  the  cases  on  Prospect  and  one-fourth 
on  Bleeker  we  have  by  comparison  an  indication  of  the 
relative  significance  of  the  contamination  that  entered 
Prospect  Reservoir. 

Although  it  is  too  early  to  say  definitely  that  tiie  ejii- 
demic  is  entirely  over,  the  records  of  the  local  health  de- 
partment show  that  it  has  largely  subsided.  That  is, 
the  reported  cases  for  the  past  four  or  five  days  show  that 
only  4  or  5  cases  have  been  reported  each  day  as  com- 
pared with  the  22  to  25  cases  of  a  week  or  more  ago. 
It  may  also  be  stated  that  many  of  these  cases  reported 
within  the  past  few  days  date  back  for  onsets  toward  the 
middle  of  April,  the  time  of  maximum  prevalence  as 
shown  by  the  diagram. 

Additional  cases  must  almost  of  necessity  continue  to 
be  reported  in  the  future  but  one  would  expect  (I  hardlv 
dare  express  it  more  positively)  them  to  be  straggling 
reports  either  of  cases  with  old  onsets  or  else  secondary 
cases  from  previous  victims.  It  may  at  least  be  expected 
that  with  the  full  and  ex])licit  notices  sent  out  by  the 
State  Commissioner  of  Health  to  the  practicing" phy- 
sicians of  the  city  and  similar  notices  to  the  milkmen 
supplying  milk  that  the  avenues  to  these  two  sources  of 
infection  and  further  spread  of  cases  will  be  effectually 
cut  off. 


A  New  Simple  Engine  for  paper-mill  use.  has  been  devel- 
oped by  the  American  Engine  Co..  of  Bound  Brook.  N.  J.  The 
most  important  features  are  (1)  the  use  of  four  high-pressure 
cylinders  in  right-angle  pairs,  and  (2)  a  close-regulating  gov- 
ernor adjustable  for  engrine-speed  ranges  of  10  to  1.  Each 
pair  of  vertical  and  horizontal  pistons  drives  a  common  crank 
pin,  giving  eight  power  impulses  per  revolution.  A  counter- 
weight on  each  crank  arm  balances  the  thrust  of  the  hori- 
zontal reciprocating  masses  on  foundation  and  frame,  while 
the  vertical  forces  exerted  by  this  counterweight  are  balanced 
by  those  of  the  vertical  reciprocating  parts.  In  this  wa>,  it 
claimed,  smooth  operation  is  secured  so  that  the  safe  speeds 
can  be  pushed  to  as  high  as  500  r.p.m.  The  multiplication  of 
power  impulses  per  revolution  also,  it  is  held,  results  in  suffi- 
ciently even   torque  for  speeds  down  to  50  r.p.m. 

Two  throttling  governors  are  used,  one  of  which  serves 
merely  as  an  automatic  safety  speed-limit  device.  Close 
speed  regulation,  at  each  setting  of  the  service  governor,  is 
required  in  paper-mill  service  or  else  breaking  of  the  paper 
results.  This  governor  is  stabilized  with  springs  and  a  dash- 
pot  between  the  throttling-valve  stein  and  the  governor  balls. 
The  latter  are  belt  driven  from  the  main  engine  shaft,  but 
through  two  sets  of  friction  disks  and  wheels.  By  changing 
the  position  of  the  wheels  relative  to  th--  iisks,  the  governor  's 
made  to  operate  at  any  desired  engine  spaed.  No  attempt  is 
made  to  vary  the  cutoff,  since  such  a  refineirent  is  net  needed 
where  the  exhaust  is  very  largely  used  for  heating.  \v  hile 
accurate  data  on  the  performance  of  paper  machines  is  not 
available,  it  is  generally  regarded  by  mill  men  and  manufac- 
turers that  the  power  required  varies  directly  with  the  speed, 
except  at  high  and  low  extremes  when  similar  extremes  of 
power  consumption  would  not  be  found.  Accordingly,  the 
builders  believe  that  this  engine  has  a  straight-line  speed- 
power  diagram  between  the  working  speeds,  though  complete 
tests  have  not  been  made  to  show  this.  The  torque  is  prob- 
ably  25   to   50%    greater  at  50   r.p.m.   than  at   500. 
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The  City   Planning  Conference  at 
Chicago 

The  fifth  Xational  Coufereiue  on  City  Planning  -sras 
held  at  the  La  Salle  Hotel,  Chicago,  May  5  to  7.  Only  a 
few  papers  were  presented,  the  purpose  being  to  open  up 
tile  subjects  for  discussion,  and  with  this  in  view  cer- 
tain speakers  were  assigned  to  commence  the  discussions. 

General  Aspects  of  City  Pl.\nnixg 

A  paper  on  "A  City  Planning  Program"  by  Freder- 
ick Law  Olmsted  (Brookline,  Mass.)  dealt  with  the  initi- 
ation and  development  of  this  work.  An  economic  and 
financial  survey  must  be  made  covering  the  city's  present 
and  prospective  resources,  the  extent  and  rate  of  posisble 
expenditures  for  public  improvements,  and  the  probable 
future  growth.  The  next  steps  must  be  to  define  the  more 
important  problems,  and  then  to  select  and  combine  these 
into  one  dcfinitCj  comprehensive  and  harmonious  plan. 
The  planning  and  execution  must  be  done  under  compli- 
cated limitations  and  administrative  conditions  imjiosed 
by  law,  some  of  which  serve  mainly  to  block  development 
and  should  be  revi.sed.  As  a  future  condition  he  pre- 
dicted a  permanent  organization  or  authority  in  each 
large  city,  as  follows: 

There  win  be  some  ofnclal  body  charged  with  the  prime 
responsibility  for  the  city  plan.  It  will  have  records  relating: 
not  merely  to  the  physical  aspects  of  the  streets,  public  p.'irks 
and  bulldlngu,  but  to  the  locations,  grades,  and  other  essential 
facts  about  all  the  sewers,  conduits,  pipes  and  subways  be- 
neath the  surface  of  the  streets.  Also  the  poles  and  wires 
and  other  objects  above  the  surface;  railways  and  other  means 
of  public  transportation;  catchment  areas  and  waterways, 
from  the  smallest  gutters  to  the  reservoirs  and  ponds,  sew- 
ers, ditches,  canals,  and  the  rivers  of  the  greatest  flood  ca- 
pacity In  the  region.  And  finally  records  relating  to  every 
piece  of  land  and  every  building  and  Improvement,  both  pub- 
lic   and    private. 

As  interpreter  of  the  city  plan,  the  office  will  report  on 
every  project  under  discussion  as  to  whether  It  is  or  Is  not 
harmonious  with  the  whole  agstregation  of  accepted  and  ap- 
proved projects.  Its  duty  will  be  to  recognize  the  march  of 
unforseen  events,  whether  fortunate  or  unfortunate,  and  If 
necessary  alter  the  plan  to  meet  the  new  conditions.  One 
class  of  hard  facts  to  be  thus  recognized  will  doubtless  be  the 
occasional  disregard  of  the  plan  by  the  executive  authorities 
of  the  city  and  the  consequent  establishment  of  permanent 
Improvements. 

The  Committee  on  City  Planning  Study  submitted  a 
series  of  plans  prejiarcd  by  different  landscape  architects 
for  a  model  section  of  4!)0  acres  to  be  built  within  the 
limits  of  a  city  of  500,000  inhabitants,  l)ut  four  miles 
from  the  center  of  the  city.  The  .'secretary,  Flavcl  Shurt- 
lefl  (Boston)  made  a  report  of  progress  for  the  year, 
showing  what  organizations  exist  and  what  work  in  this 
di'-ection  is  planned  by  various  cities. 

A  paper  on  "The  City  Planning  Commission,"  by  W. 
A.  M.igee  (Mayor  of  Pittsbiirgli)  was  printed  in  abstract 
in  our  issue  of  May  7,  1!>13,  p.  !)7fi,  and  a  paper  on  con- 
troversies regarding  these  utilities. 

The  Land-Ta.x  System  for  Pulilic  Improvements,"  by 
George  E.  Kessler  (St.  IjouIs)  described  the  asse.<<sment 
for  benefit  system  of  raising  funds  for  construction  and 
maintenance!  of  streets,  boulevards  and  parks  as  practiced 
at  Kansas  City,  Mo.  An  fibstrai't  of  this  pajicr  will  be 
given  in  a  later  issue  of  this  journal. 

TnANfiPORTATIOV    FAriLITIEfi    ANO    GiTY     PLANNING 

This  subject  received  more  active  interest  and  disrus- 
sion  than  any  other  on  the  program.  A  paj)er  by  M.  R. 
Maltbie  (Public  Service  Commission,  New  York)  showed 


that  passenger  and  freight  transportation  is  one  of  the 
important  factors  to  be  considered,  and  that  good  results 
cannot  be  obtained  by  adjusing  the  transportation  to  a 
complete  plan  which  has  been  prepared  without  regard 
for  this  factor.  Some  of  the  points  made  may  be  noted 
as  follows : 

(1)  Main   arteries  should   be  straight   lines. 

(2)  When  the  growth  of  traffic  necessitates  the  provision 
of  separate  lines  for  (A)  urban  and  (B)  suburban  and  inter- 
urban  traffic,  the  latter  should  not  be  permitted  to  stop  at  the 
outskirts  and  transfer  to  the  urban  system.  They  should  be 
required  to  operate  through  or  across  the  city  and  do  their 
own  distribution  and  collection  of  traffic,  as  far  as  practicable 

(3)  Through  lines  should  be  adopted  in  preference  tn 
terminals. 

(4)  Elevated  lines  are  less  costly  than  subways  and  havi 
many    advantages. 

(5)  Freight  should  be  delivered  near  the  center  of  tli' 
city,  and  space  utilized  over  and  under  freight  yards.  Cit> 
and  local  electric  lines  can  be  used  to  distribute  food  product^ 
at   night. 

(6)  The  municipality  should  have  perpetual  control  over 
transit  facilities,  so  that  their  development  may  keep  pac 
with  that  of  the  city. 

Several  speakers  pointed  out  the  disadvantages  of  sub- 
ways in  regard  to  cost  and  sanitation,  and  suggested  that 
while  they  must  be  used  in  certain  congested  districts, 
the  tracks  should  come  to  the  surface  as  soon  as  possible 
and  be  carried  on  elevated  structures.  It  was  stated  also 
that  many  I'^uropean  city-planning  schemes  arc  defective 
in  failing  to  give  proper  weigiit  to  the  transportation 
problem.  In  fact  several  of  these  foreign  schemes  give 
undue  prominence  to  the  arti.'stic  and  esthetic  aspects  of 
the  problem.  In  this  connection,  a  note  of  warning  was 
sounded  for  American  cities  which  have  a  tendency  to  im- 
itate foreign  developments  and  to  consider  city  plannini.' 
mainly  on  the  basis  of  "the  city  beautiful,"  to  the  ex 
elusion  of  matters  which  arc  really  of  greater  importance. 


Dedication  of  New  Buildings  at  the 
University  of  Illinois 

The    formal    dedication    of    the    new    Traiisportalioii 
Building  (with  the  Locomotive  Laboratory)  and  the  Min- 
ing Laboratory,   at   the   University   of    Illinois,   Uri)anii. 
111.,  took  place  May  S,  !»  and    10,  and  was  particii>alccl 
in  by  a  large  number  of  invited  guests.     On  May  'K  two 
special   cars   were   run    from   Chicago  for   a    party   coiii- 
])osed  of  menibers  of  the  Western   Society  of  Engineers 
and  the  Western  Railway  Club.     \   railway  conferenfl 
was  hehl  in  the  morning  of  May  '■>,  and  in  the  afternoo 
a  tour  was  made  of  the  several  buildings  of  department 
related  to  engineering  »"'irk,  ending  with  the  three  ne 
buildings  noted  above.     The  Ijoconiotivc  Laboratory  w^ 
described  in  our  issue  of  May  H,  and  tlie  ojieration  of  I 
large    Illinois    Central    R.R.    freight    locomotive    of   tH 
2:8:0  class  was  watched  by  the  guests  with  great  inter- 
est.   The  Mining  Laboratory  ini-ludes  a  chemical  depart- 
ment, a  drills  and  explosives  departincnl,  ;i  mine  station 
and  a   eoal-washing  and   dressing   plant.      I'rofes.sors  in 
the  various  departments  gave  brief  explanations  of  the 
plant  and  work  under  their  charge. 

Following  this  tour,  the  meeting  assembled  at  the 
University  Auditorium,  where  Dr.  W.  F.  M.  Goss,  t'eau 
of  the  College  of  Engineering,  jjresided.  Addresses  we'c 
delivered  by  Dr.  Edmund  J.  James.  President  of  the 
(University ;'  W.  L.  Abbott,  President  of  the  Board  of 
Trustees,  and  Willard  Smith,  President  of  the  lUiUoOIJI 
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anti  Hngiiieeriug  I'cripw.  The  piilirc  party,  lifiuk'd  l>y 
till'  hand,  then  inarched  to  tlif  Transportation   linildin;,'. 

ll.viLWAY  CoNFKUKNCE — At  tliis  meeting  a  luimher  of 
papers  were  presented  relating  to  railways  and  railway 
education.  Some  of  these  were  as  follows:  "I'rohlcnis  of 
the  Steam  Railway,"  1?.  A.  Worlhington,  I'resident  of  the 
Chicago  &  Alton  II.K'.;  "■  i'rohlcnis  of  the  Electric  Hail- 
way,"  W.  B.  McKinley,  Prcsidciil  of  the  Illinois  Traction 
System;  "Problems  of  the  Manufacturer,"  Charles  B. 
Moore  (Jacobs-Shupert  Firebox  Co.)  and  (ieorge  R.  Tleii- 
derson  (Baldwin  Ijoconiotivc  Works);  '"The  Technical 
Society  as  an  Infiuence  in  Education,"  Albert  Reichniann, 
President  of  the  Western  Society  of  Engineers.  Other 
speakers  were  D.  F.  Crawford,  President  of  the  Ameri- 
can Railway  Master  Mechanics  Association ;  T.  IT.  Good- 
now,  President  of  the  Western  Railway  Club ;  H.  G.  Tletn- 
lor.  President  of  the  Chicago  &  Western  Indiana  R.R. ; 
W.  L.  Park,  Vice-President  of  the  Illinois  Central  R.R. ; 
Robert  Quayle,  Superintendent  of  Motive  Power,  Chicago 
&  Xorthwestern  R.R. :  Samuel  0.  Dunn,  Editor  of  the 
Haihraij  Age  Gazette,"  and  H.  E.  Cluibbuck,  Manager 
of  the  Illinois  Traction  System. 

Mining  Conference — At  two  meetings  held  May  9  and 
10,  the  papers  dealt  with  the  commercial,  engineering, 
labor  and  practical  mining  points  of  view.  The  more 
technical  papers  included  the  following:  "Concrete  in 
Mine  Construction,"  A.  F.  Allard,  Chief  Engineer  of  the 
Bunsen  Coal  Co. ;  "Steel  in  Mine  Construction,"  by  Carl 
Scholz,  President  of  the  Coal  Valley  Mining  Co. ;  "Mod- 
ern Steel  Tipple  Design,"  by  John  A.  Garcia,  Consulting 
Engineer,  and  '"The  Fireproofing  of  Mining  Plants"  by 
Herbert  M.  Wilson,  Xational  Fire  Protection  Associa- 
tion. 


Transportation  Facilities  and  City 
Planning"^ 

By  MiLO  R.  MALTBlEf 

In  discussions  of  city  planning  there  has  been  a  notice- 
able lack  of  consideration  of  transportation  facilities,  with 
the  exception  of  the  public  highway.  The  commuting:  zone  is 
generally  limited  to  the  area  which  can  be  reachea  within 
45  or  60  minutes  from  the  heart  of  the  city,  and  usually  the 
great  mass  of  population  is  within  a  half-hour  radius.  It  is 
not  so  much  a  question  of  distance,  as  of  time  and  conveni- 
ence of  travel.  The  area  which  may  be  reached  varies  with 
the  square  of  the  radius,  so  that  if  it  is  possible  to  go  twice 
as  far  from  the  center  in  one  city  as  it  is  in  another  during 
the  same  length  of  time,  the  available  area  is  four  times 
greater  in  the  first  instance.  And  with  the  same  population 
the  density  of  the  area  inhabited  need  be  but  one-fourth  of 
what  it  is  in  the  second  case.  Then  single  houses  of  two 
stories  in  height  may  house  the  same  population  that  would 
in  the  second  case  of  necessity  be  housed  in  tenements, 
solidly  built,   of  from  four  to  six  stories. 

Districts  with  attractive  housing  schemes  ma.v  be  planned. 
but  people  will  not  and  cannot  live  there  unless  they  are 
served   with   cheap  and   rapid   transportation. 

THE  VALUE  OP  STR.4IGHT  STREETS 
There  is  a  marked  tendency  among  city  planners  to  use 
curved  streets  and  streets  that  constantl.v  change  their  di- 
rection. But  the  old  statement  holds  true  that  the  curved 
line  is  for  pleasure  and  the  straight  line  for  business.  On 
rapid  transit  lines  with  frequent  curves  operating  expenses 
would  be  increased  because  the  loss  of  energy  (in  accelera- 
tion and  retardation)  and  the  cost  of  maintenance  and  re- 
pairs would  be  heavy.  Curves  reduce  speed:  reduced  speed 
means   increased   time   in   transit:    this   means   a   reduction    in 


•Abstract  of  a  paper  read  before  the  City  Planning  Con- 
ference.   Chicago.    May    5-7. 

tMember  of  the  Public  Service  Commission.  New  York, 
N.   Y. 


the  ana  which  can  lie  served,  which  In  turn  Ih  a  cuuHi-  of 
(onKestlon. 

Compare  the  elevated  roads  In  Manhattan  with  thorn-  In 
llrooklyn.  The  former  have  few  curvcB  and  hence  Kood 
speed.  In  the  central  portion  of  Hrijoklyn,  the  llncH  are  do 
crooked  and  compll<'ated  with  numcrouH  croHBlnKB  and  con- 
nections that  trains  ipust  be  operated  slowly.  As  a  result 
one  can  travel  on  the  3rd  Ave.  elevated  line  In  Manhattan 
50'/,  further  In  the  same  length  of  time  from  City  Hall  Park 
than   by  any   of   the   elevated   lines   over   the    Brooklyn    BrldKe, 

The  main  arteries  of  tralTlc  should  be  as  nearly  straight 
as  the  topography  will  permit.  But  In  residential  areas  be- 
tween main  lines  of  tradic,  there  Is  ample  room  for  exercise 
of  Ingenuity  in  street  layouts  which  may  be  beautiful  and 
attractive.  But  these  areas  ought  not  to  be  planted  where 
they  will  Interfere  with  the  extension  of  through  trans- 
portation   lines. 

RAPID    TRAN.SIT    I.I.NES 

It  is  obvious  that  as  buildings  Increase  In  height,  the 
demand  for  transportation  increases.  In  the  lower  part  of 
Xew  York,  the  street  plan  is  practically  the  same  as  it  has 
been  for  generations.  All  of  the  available  streets  will  soon 
be  occupied  by  rapid  transit  lines  for  the  transportation  of 
passengers.  Unless  additional  streets  are  to  be  cut  through 
at  enormous  expense,  it  will  be  necessary  to  limit  the  height 
of  buildings  and  thus  diffuse  congestion,  or  to  construct  sub- 
ways on  lower  levels.  In  addition,  provision  must  be  made 
for  the  transportation  of  materials,  and  even  now  It  is  ap- 
parent that  if  they  are  to  be  handled  economically,  some  pro- 
vision must  be  made  other  than  the  distribution  b.v  truck 
from  distant  freight   terminals. 

Passenger  terminal  stations  should  be  eliminated  so  far 
as  possible.  They  are  costly  to  acquire,  expensive  to  main- 
tain, and  increase  rather  than  decrease  congestion.  So  far 
as  possible,  railway  lines  should  be  operated  -.hrough  a  city 
and    not    terminate    thertin. 

Through  lines  should  not  be  permitted  to  unload  their 
passengers  at  the  outskirts  of  the  city  and  to  compel  the 
urban  lines  to  distribute  their  traffic.  They  should  be  obliged 
to  operate  lines  through  the  heart  of  the  city  and  so  far  as 
possible    distribute    their    own    business. 

It  is  essential  that  the  interurban  and  steam  lines  be  so 
located  that  they  shall  have  a  relation  to  the  purel,v  urban 
facilities.  The  stations  upon  the  through  lines  should  coin- 
cide with  express  and  local  stops  on  the  urban  rapid  transit 
lines,  and  the  surface  lines  should  radiate  from  local  as  well 
as  express  stations.  Increased  speed  means  increased  ca- 
pacity and  a  greater  area  of  service.  It  is  also  cheaper  to 
carry  persons  upon  express  trains  than  upon  trains  that 
make  every  stop,  provided  there  is  a  sufficient  number  to  fill 
these  express  trains  and  to  utilize  the  tracks  at  some  time 
of  the  day  to  their  capacity.  The  tracks  upon  which  trains 
make  every  stop  should  have  stations  at  frequent  intervals, 
but  if  the  stations  are  too  close  together,  the  line  ceases  to 
be  a  rapid  transit  line.  The  proper  adjustment  of  these 
facilities  is  one  of  the  most  difficult  problems  of  city  plan- 
ning. 

In  the  New  York  subway,  the  idea  of  local  and  express 
service  on  parallel  tracks  was  worked  out  quite  successfully 
and  was  a  distinct  contribution  to  the  science  of  urban 
transportation.  Experience  has  shown,  however,  that  the  re- 
lation of  express  to  local  stations  was  not  so  adjusted  as  to 
secure  the  greatest  utility  for  every  track.  During  rush 
hours  the  express  tracks  are  loaded  to  their  maximum  ca- 
pacity and  trains  of  ten  cars  are  run  at  intervals  of  1%  min. 
The  service  on  the  local  tracks  at  no  time  of  the  day  reaches 
the  maximum  capacity  of  those  tracks.  The  maximum  num- 
ber of  cars  in  a  train  is  six  and  the  minimum  headway  is 
about  1%  min.  The  ratio  of  use  between  the  local  and  ex- 
press tracks  is,  therefore,  about  three  to  five.  The  explana- 
tion is  that  the  express  stations  are  not  far  enough  apart  to 
distribute  the  traffic  properly.  In  the  new  lines  an  attempt 
has  been  made  to  remedy  tnis  condition  by  placing  the  ex- 
press  stations  further  apart. 

SUBWAY'S   OR   ELEVATED    LINES 

The  question  of  cost  is  a  factor  which  must  not  be  over- 
looked. The  success  of  subways  in  a  few  cities  has  given 
rise  to  the  idea  that  every  city  should  have  subways  and 
that  all  will  be  profitable.  This  is  a  mistaken  notion.  Sub- 
ways are  easily  operated,  but  they  are  expensive  to  construct 
and  this  means  large  fixed  charges.  In  order  to  offset  this 
burden,  thero  must  be  dense  traffic  or  many  persons  riding 
short  distances.  Dense  traffic,  however,  means  congestion  of 
population.  Areas  given  over  to  private  houses,  each  with 
its  own  grass  plot  and  garden,  cannot  furnish  a  sufficient 
population  to  support  a  subway  unless  the  ride  is  very  short 
and  the  rate  of  fare  high.     But   to  have  single  houses,  people 
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must  go  some  distance  from  the  center  of  the  city  and  then 
the  ride  is  long.  If  the  fares  are  high,  the  great  mass  of 
the   population   cannot   afford   to   pay   them. 

More  attention  should  be  given  to  reducing  the  cost  of 
rapid  transit  lines.  A  subway  is  the  most  expensive  kind  that 
can  be  built.  The  old-style  elevated  road  is  much  less  ex- 
pensive, and  the  solid-iioor  or  so  called  "noiseless"  type  stands 
between  the  two.  Elevated  lines  are  more  comfortable  than 
subways,   having  better   ventilation   and   light. 

FREIGHT    TRANSPORTATION 

The  transportation  of  properly  Is  not  less  important  than 
that  of  passengers,  and  in  every  plan  of  city  development 
provision  should  be  made  for  a  prompt  and  cheap  method  of 
distribution.  Thus  far  the  railways  and  steamship  com- 
panies have  assumed  that  their  function  ended  with  the  pro- 
vision of  terminal  facilities  somewhere  within  the  boundaries 
of  the  city.  Not  infrequently  these  terminals  are  located 
upon  the  periphery  of  the  city  and  usually  considerably  re- 
moved from  the  consumer  and  the  factory,  so  that  products 
have  to  be  transshipped  and  hauled  long  distances  by  wagon 
or  motor  truck.  In  metropolitan  centers  such  a  plan  is  quite 
unsatisfactory. 

The  maintenance  of  terminals  in  the  heart  of  the  city  is 
very  expensive,  but  thus  far  sufHclent  consideration  has  not 
been  given  to  the  correlation  of  various  factors.  The  yards 
are  commonly  large  areas  where  only  the  surface  is  utilized. 
No  use  is  made  of  the  space  either  above  or  below  the 
tracks,  and  seldom  has  any  attempt  been  made  to  bring 
warehouses  and  factories  into  close  proximity.  The  distri- 
bution of  food  products  represents  a  somewhat  different 
problem.  These  must  go  to  every  home,  and  consequently 
the  facilities  for  distribution  must  reach  every  part  of  the 
city.  In  this  connection  the  country  and  city  electric  lines 
have  not  been  fully  utilized.  During  the  night  time  and 
early  morning  hours  these  lines  are  practically  unused.  The 
cost  of  operating  cars  at  these  times  would  entail  practically 
no   fixed   charge   and    the    operating   expenses   would   be    small. 

In  the  largest  cities  It  will  probably  be  necessary  within 
the  near  future  to  provide  special  means  for  freight  trans- 
portation. The  situation  has  almost  reached  this  stage  in 
New  York,  and  propositions  have  already  been  made  for  the 
construction  of  subways  and  elevated  lines  for  this  kind  of 
service. 

MUNICIPAL  CONTROL   OF  TRANSIT    FACILITIES 

As  long  as  the  various  transportation  facilities  are  in 
the  hands  of  private  Individuals  and  controlled  by  different 
corporations.  It  is  obvious  that  they  cannot  be  brought  into 
correlation  and  each  made  to  serve  the  public  in  a  proper 
way  without  a  superior  force.  Each  one  ought  not  to  be  per- 
mitted to  carry  out  Its  own  wishes  regardless  of  its  relations 
to  other  facilities.  It  is  absurd  that  a  company  should  locate 
a  terminal  removed  from  other  transportation  facilities  and 
insist  that  the  city  should  provide  means  for  the  distribu- 
tion of  the  trafllc  which  It  brings  to  this  Inconvenient  point. 
Moreover,  conditions  change  and  what  is  proper  and  ade- 
quate In  one  generation  Is  often  Inadequate  and  ill  suited  to 
the  demands  of  the  succeeding  generation.  Consequently, 
there  must  be  public  control,  not  only  over  the  first  location 
or  first  scheme  of  development  but  over  future  development 
also.  The  city  should  always  be  in  a  position  where  It  can 
dominate   the  situation. 


The  Land-Tax  System    or  Benefit  As- 
sessments for  Public  Improvements 
in  Kansas  City,  Mo.* 

By  Gicoroe  KesslerI 

The  land-tax  method  [assessments  for  benefits. — Ed.]  Is 
applied  In  Kansas  City,  Mo.,  to  provide  funds  f<ir  permanent 
Improvements,  Inclusive  of  the  establishment  and  mainten- 
ance of  the  park  system.  Hut  little  street  Improvement  la 
made  out  of  general  revenue  and  only  the  principal  trunk 
line  sewers  are  paid  for  by  general  taxation  or  by  bond  Is- 
HUc-8.  All  else  Is  done  by  means  of  special  assessment 
against  benefited  land.  In  thi'  case  of  special  Hssessments 
for  particular  Improvements,  these  assessments  lie  against 
the  lands  only.  In  no  case  taking  the  improvements  thereon 
Into  account. 


•Abstract    of    a    paper    rend    nt     the     City     Planning     Con- 
ference,  Chicago,   May   5.   8. 

tLandscape  Architect,   St.   I..ouls.   Mo. 


When  a  street  or  boulevard  is  to  be  established,  widenej 
or  lengthened  the  city  proceeds  in  the  local  civil  courts-  to 
expropriate  or  condemn  the  necessary  land.  The  cost  of  the 
land  thus  taken  is  then  assessed  against  the  private  lands 
within  a  prescribed  benefit  district.  In  the  case  of  streets 
this  is  usually  abutting  land.  In  the  case  of  boulevards, 
custom  has  established  the  frontage  upon  the  adjoining 
parallel  street  on  each  side  as  properly  within  a  district 
specifically  benefited  by  the  establishment  of  such  improved 
highways. 

The  grades  are  then  established,  and  should  there  be 
great  changes  of  ground  surface  opportunity  is  given  to 
claim  damages,  the  cost  of  which  is  assessed  as  a  special 
land  assessment  against  the  properties  in  the  benefited  dis- 
trict. The  highway  is  then  graded,  and  the  cost  of  this 
work  assessed  in  proportion  to  the  value  of  the  property 
assessed  and  against  the  lands  forming  the  normal  frontage 
on  the  highway  so  improved.  The  cost  of  sewerage  is 
assessed  against  the  lands  within  the  area  to  be  served,  on 
the   basis   of  cost   in   proportion   to   its   area. 

The  city  then  further  proceeds  to  build  the  curbs,  the 
paving  and  the  sidewalks,  assessing  all  of  these  elements 
against  the  abutting  properties  in  proportion  to  the  front- 
age. 

The  city  may  (but  does  not,  as  a  rule)  further  assess  the 
abutting  properties  with  the  cost  of  establishing  the  lawns 
on  the  sidewalk  spaces.  It  does  assess  the  cost  of  shade- 
tree  planting  and  care  upon  the  abutting  property  in  the  case 
of  the  streets.  On  the  boulevards,  the  Park  Commission  pro- 
vides for  tree  planting  and  lawns  on  the  sidewalk  spaces. 
The  city  does  not  assess  for  the  establishment  of  water 
mains,  and  the  installation  of  lighting  equipment  is  an  in- 
cident to  the  general  contract  for  lighting,  paid  for  out  of 
the   general    revenue. 

The  park  and  boulevard  system  is  administered  by  a 
Board  of  Park  Commissioners.  It  has  the  exclusive  power  of 
selection,  no  powers  of  legislation,  but  exclusive  powers  of 
administration.  It  began  20  years  ago  to  plan  (under  the 
writer's  direction),  but  acquisitions  were  not  accomplished 
until  approximately  1896.  Since  that  time  to  the  middle  of 
April,  1913,  the  expenditures  have  aggregated  $11,680,000; 
82.3%  of  this  provided  by  special  assessment  and  17.7%  by 
general  taxation.  The  Park  Department  had  no  hope  of  aid 
from  current  revenue,  and  the  city's  debt-making  power  had 
reached  its  limit  for  the  purchase  of  the  water-works.  In 
applying,  therefore,  the  principle  of  benefit  assessments  for 
the  creation,  improvement  and  maintenance  of  this  park  sys- 
tem, there  were  established  certain  assessment  districts  used 
as  unit  areas  of  taxation.  Provision  was  made  for  the  col- 
lection of  the  special  assessments  in  instalments,  which 
have  ranged  from  10  to  20  years,  generally  the  latter.  In 
order  that  there  should  be  no  necessity  for  waiting  until  the 
end  of  the  20-year  term  to  obtain  the  funds  necessary  to 
pay  for  the  properties  taken,  provision  was  made  for  the 
issue  and  sale  of  securities  known  as  park-fund  certificates, 
which  found  favor  with  large  investors  and  have  always  found 
prompt  and  ready  sale,  indeed  always  at  some  slight 
premium. 

For  the  purpose  of  improving  and  maintaining  the  parks 
and  boulevards,  and  in  the  absence  of  sufflclent  current 
revenue  appropriated  by  the  legislative  body,  there  was  es- 
tablished a  power  to  assess  annually  within  the  limits  of 
each  park  district  (and  for  the  sole  benefit  of  that  district) 
every  parcel  of  private  land  within  that  district.  It  was 
found  desirable  also  to  assess  annually  a  low  maximum 
charge  against  the  abutting  private  properties  for  the  ex- 
clusive purpose  of  maintenance.  As  a  low  limit  was  finally 
placed  upon  the  powers  of  the  city  to  make  the  annual  main- 
tenance levies,  the  Park  Department  was  given  all  of  the 
vehicle-license   tax   collected    by   the   city. 

f)ne  diniculty  of  the  maintenance  levy  Is  that  the  older 
park  districts  naturally  contain  the  high-value  business 
areas,  thus  obtaining  ample  revenues  for  Improvi'ment  and 
maintenance,  while  the  outlying  and  intermediate  districts, 
having  comparatively  low  values,  obtain  Insulllclent  funds. 
Therefore,  there  must  each  year  be  obtained  from  the  cur- 
rent general  revenues  a  sufilcient  apportionment  to  the  Park 
Department  for  the  expenditures  necessary  In  these  dis- 
tricts beyond  their  local  distrh't  revenues.  This  becomes 
particularly  true  of  the  large  outlying  park,  the  entire  cost 
of  Improvement  and  maintenance  of  which  must  necessar- 
ily  be   borne   out   of   current    revenues. 

In  effect  this  system  has  placed  the  Kansas  City  Park  De- 
partment In  a  Heml-lndependent  condition  with  referen<('  to 
Its  funds,  and  has  made  It  possible  to  accomplish  results  thot 
would  have  been  entirely  out  of  the  <|Ui'Htloii  undiT  any  other 
financial  syHtem  In  that  city.  In  praclice  IIiI.m  entln-  pm- 
codure  Is  an  amplification  of  thi-  theory  of  ilie  single  tax 
[on  land  only.] 
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Adolphus  Bonzano* 

Adolpluis  Bviunnu,  PiusideiiL  ul'  the  Buiizaiio  Jiail  Joint 
Co.,  and  rorniiTly  a  proniini'nt  bridge  engineer,  died  al 
his  honie  in  I'hiiadelphiiv,  Penii.,  May  5.  lie  was  ixirn 
at  P]hingen,  on  the  Danube,  Wurttembcrg,  Germany,  on 
Dee.  5.  1830.  His  early  ediuation  was  received  al  llir 
gymnasia  of  Khingeii  and  Blunsdorf  and  at  Stuttgart. 
i)iil  when  still  a  boy  his  father  emigrated  to  Texas, 
where,  with  others  who  emigrated  about  the  same  lime. 
a  eonsiderablo  (.iorman  colony  was  established. 

In  1850  Adolphus  and  one  brother  went  to  Philadel- 
phia, where  he  renuiined  for  two  years  to  study  and  to 
perfect  himself  in  the  English  language.  He  then  went  to 
Si)ringfield,  Mass.,  where  he  entered  the  machine  shop 
of  the  American  Machine  Works  as  an  a|)prciili(c.    At'lrr 
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Adolphus  Bonzano 

a  few  years  he  was  made  superintendent  of  the  works, 
and  in  1855  he  was  sent  to  New  Orleans  to  take  charge 
of  the  erection  of  the  engines  and  machinery  built  at 
Springfield  for  the  United  States  Mint. 

For  several  years  he  was  engaged  with  the  mechanical 
departments  of  various  railways  and  in  machine  shops. 
In  1865  he  was  made  Superintendent  of  Construction 
of  the  Detroit  Bridge  &  Iron  Works  at  Detroit,  Mich., 
and  thereafter  devoted  the  greater  part  of  his  life 
to  bridge  and  structural  engineering.  While  with  the 
Detroit  Bridge  &  Iron  AVorks  he  had  charge  of  construc- 
tion of  the  great  bridge  over  the  Mississippi  River  at 
Quincy,  111.,  of  which  the  late  Thomas  Curtis  Clarke  was 
Consulting  Engineer. 

In  1868  Mr.  Bonzano  went  to  Phoenixville,  Penn.,  to 
become  associated  with  Mr.  Clarke,  who  had  organized 
the  bridge  building  firm  of  Kellogg,  Clarke  &  Co.  Of 
this   firm   he   was    a   prominent   member  and   its    Chief 

•From  data  furnished  by  John  C.  Trautwine,  Jr.,  257  S. 
Fourth  St..  Philadelphia,  Penn..  and  by  M.  G.  Lippert,  Chief 
of  Drawing   Room.    Phoenix   Bridge   Co..    Phoenixville,  Penn. 


Engineer.  In  1 870  tlic  (inn  was  reorganized  on  the  re- 
lircmcnl  (if  .\I  r.  Kellogg,  an<l  became  ('Inrke,  Heeves  & 
Co.,  Willi  wlioiii  Mr.  Jionzano  remained  as  Chief  Engi- 
neer. 

I'lider  his  direction  .some  of  the  most  notable  iron 
bridges  in  Ihis  country  and  Canada  were  constructed,  in- 
<luiliiig  among  many  other.s,  the  Hudson  River  bridge 
lor  ibc  Xew  York  Central  &  Hud.son  River  l{.R.,  at 
-Vlbiiiiy,  X.  Y.,  the  Girard  Ave.  bridge  in  Philadelphia, 
llie  Second,  Si.xth,  Eighth  and  Ninth  Ave.  elevated  rail- 
ways in  New  York  City  and  the  famous  Kinzua  viaduct 
on   ibc  Erie   l\.li. 

In  ISSI  the  (irm  of  Clarke,  liceves  &  Co.  was  dis- 
sohed  and  a  stock  company  was  organized  under  the  name 
of  the  Plurnix  Bridge  Co.,  of  which  Mr.  Bonzano  was 
\'ice-Prosident  and  Chief  Engineer  until  18!)3.  During 
lliese  years  the  company  built  many  now  famous  struc- 
tures, including  the  Pecos  viaduct  for  the  Southern  Pa- 
cific Ry.  in  Texas,  the  Red  Rock  bridge  of  the  Atlantic  & 
Pacific  Ry.  over  the  Colorado  River  Canon,  and  the 
traiiLshed  of  the  Philadelphia  terminal  of  the  Philadel- 
phia &  Reading  Ry.  From  1893  to  1898  he  wa.s  a.ssoci- 
ated  with.  Mr.  Clarke  as  a  consulting  engineer  with  ofTices 
in  New  Y'ork  City.  In  1898  he  retired  from  active  pro- 
fessional work  to  devote  his  entire  attention  to  the  de- 
velopment of  his  inventions  of  railway  and  engineering 
appliances,  of  which  the  well  known  rail  joint,  which 
l.ioars  his  name,  is  one. 

Mr.  Bonzano  was  a  mendjer  of  the  American  Society 
of  Civil  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engineers 
and  the  Canadian  Society  of  Civil  Engineers. 

In  addition  to  his  accomplishments  as  an  engineer, 
inventor  and  manufacturer,  he  was  a  talented  musician, 
a  skillful  pianist,  organist  and  choirmaster.  His  genial 
and  kindly  manner  endeared  him  to  his  many  friends  in 
all  walks  of  life.  Few  bore  him  greater  love  and  loyalty 
than  his  former  employees,  in  whom  he  kept  up  a  lively 
interest  all  through  the  years  after  his  retirement  from 
active  business  life. 

He  is  survived  by  two  .sons,  Maximilian  Ferdinand,  a 
well  known  engineer  of  Philadelphia,  and  Hubert. 


-*  Ijoeomotive  Boiler  ExploHion  occurred  on  the  Missouri 
Pacific  Ry..  near  Tipton,  Mo.,  on  May  4.  A  brakeman  and  the 
fireman   were  seriously  scalded,   but   no  one  was  l<illed. 

A  MlHsisHippI  River  Flood-Rescue  .Steamer,  the  "Concordia," 
collided  with  a  railway  bridge  at  CiaytOii,  La.,  on  May  2.  and 
sanli  with  130  refugees  on  board.  .A.11  but  22  persons  were 
rescued.  It  is  reported  that  the  "Concordia"  sank  while  en- 
gaged in  similar  work  last  year,   but  was  raised  and  repaired. 

Three  Runaway  FreiKht  Cars  collided  with  a  passenger 
train  on  the  Grand  Trunk  Ry.,  near  O.xford,  Mich.,  on  May  1. 
The  cars  had  run  on  a  half-mile  down  grade  when  they  met 
the  locomotive  of  a  passenger  train  coming  in  the  opposite 
direction.  The  engineman  was  fatally  injured  and  25  pas- 
sengers   received   more   or   less   severe    injuries. 

An  Explosion  of  Dynamite  in  the  magazine  of  the  Sun- 
shine Coal  &  Coke  Co.,  Mine  1,  about  3  miles  from  Mason- 
town.  Penn.,  on  May  10  practically  obliterated  the  little  min- 
ing settlement  there.  Three  men  were  killed  and  about  tO 
persons  were  injursd.  half  of  them  seriously.  The  cause  of 
the  explosion   is   not  known. 

A  Hole  In  12-Ft.  Brlek  Sewer  in  Johnson  Ave.,  Brooklyn, 
N.  Y.,  caused  a  street  cave-in  on  May  6.  It  is  believed  the 
failure  was  due  to  a  leak  in  a  20-in.  water  main  laid  above 
the  sewer.  A  I'/i-in.  pipe  tap  in  the  main  had  come  out,  and 
a  stream  of  water  under  50  lb.  pressure  had  been  directed 
against  the  haunch  of  the  arch,  and  had  forced  a  hole  through 
it.  The  sewer  was  built  about  25  years  ago.  Street  cars  had 
been  passing  over  the  cavity  left  by  the  washed-out  material 
up  to  within  a  few  minutes  before  the  final  cave-in. 
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The  Collapse  of  a  Temporary  Sidewalk  at  Geary  and 
Mason  Sts..  San  Francisco.  Calif.,  on  May  2.  caused  serious  in- 
juries to  a  score  or  more  people  in  a  dense  crowd  just  leav- 
ing a  theater.  The  temporary  plank  walk  had  been  erected 
earlier  in  the  same  day  by  contractors  who  had  begun  the 
excavations  for  an  adjoining  building.  The  structure  is  re- 
ported to  have  been  50  ft.  long  and  10  ft.  wide  and  to  have 
collapsed  the  entire  length  under  the  weight  of  some  200 
people,  who  were  crowded  upon  it.  Howard  C.  Holmes.  M. 
Am.  Soc.  C.  E.,  Consulting  Engineer,  of  San  Francisco,  is  said 
to  have  been  on  the  sidewalk  at  the  time,  and  Mr.  Holmes  is 
quoted   by    the   San    Francisco    "Chronicle"    as    follows; 

There  was  no  swaying  motion  to  the  sidewalk,  so  I  should 
judge  that  its  collapse  was  not  due  to  lack  of  sway  bracmg. 
We  were  right  in  the  middle  of  the  sidewalk  and  it  seemed 
to  me  that  it  Just  gave  way  and  sank  vertically.  That  would 
indicate  that  the  foundation  on  which  the  uprights  rested 
was   not   firm. 

Flooil  Damaee  to  the  Pennsylvania  I^lnea.  Northwest  Sys- 
tem and  Central  System  (i.e.,  excluding  the  Panhandle)  is 
stated  by  R.  Trimble,  Chief  Engineer  of  Maintenance-of-Way, 
to  be  as  tabulated: 

N    W.  Central 


Bridges  lost.  No 

Bridge.t  damaged.  No.  .  . 
Spans  lost.  No. 

.Span-s  damaged.  No 

Bridges  lost,  length,  ft.  ro_ad.  .  . 

ft.  single  track. 

Bridges  damaged,  length,  ft.  road. . 

ft    single  t 


Estimated  eost  of  replacing  bridges 

Trestle,  single  track,  mi 

double  track,  mi 

Total  mi.  road 

mi.  single  track 


Estimated  coat  of  trestles 

Roadbed  requiring  repairs,  single  tmclc,  mi. 

double  truck,  mi.. 

three  track,  ini. . . 

four  track,  mi. 

Total  mi.  road 

mi.  hi.iglc  track 


Estimatea  cost  of  repairs  to  road. .  . 
Station  and  other  buildings,  damage 

Equipment,  damage 

Telegraph  lines,  damage 

.\ll  others  damage 


400 

725 

941 

1,673 

2,142 
2,142 
1,230 
1.230 

$265,336 

$.351,920 

0  06 
0  25 
0  31 
0  56 

1  13 

I  13 
1  13 

$3»,g54 

$119,560 

1.7 
16.5 

36.5 
0.7 

2.2 
21  5 

46  y. 

■Xl'2 
37.9 

$210,800 

$542,885 

5,350 
3,800 
28,305 
10,190 

17,750 
6,350 
17„500 
20,735 

Total  estimated  loaa $.563,735         $1,076,700 

The  Comniliiiiion  Plan  of  City  Clovernment  was  adopted  at 
Portland,  Ore.,  on  May  3.  An  election  will  be  held  In  June  for 
five  commissioners,  including  a  mayor,  and  for  an  auditor. 

The  San  Francliico  .Municipal  Railway  will  soon  be  run- 
ning cars  from  the  Ferry  to  the  Beach,  under  authority 
granted  on  Apr.  22,  by  a  popular  vote  of  38,089  to  21,920.  This 
vote  wag  in  ratification  of  an  agreement  between  the  United 
Railroads  and  the  city,  under  which  the  city  appears  to  be 
given  trackage  rights  on  lower  Market  St.  and  the  company 
Is  to  be  permitted  to  run  Its  Sutter  St.  cars  down  Market  St. 
to  the  Ferry,  instead  of  turning  them  on  a  loop  at  Sutter  and 
Market  St.,  as  at  present.  The  city  will  build  two  tracks  for 
a  short  distance  (Kearney  to  Sansome  St.)  on  Market  St., 
from  the  city  end  of  its  present  Geary  St.  line,  and  will  also 
build  from  33d  Ave.  to  the  Beach,  at  the  other  end.  Horse 
cars   on   lower  Market  St.   will    be  abolished. 

The  Three  IIIiIh  for  n  Watrr-Flltratinn  Plant  for  Wilming- 
ton, IJrl.,  received  on  Apr.  30.  1913.  have  been  rejected  upon 
the  lecoirimcndatlon  of  Ezra  13.  Whitman,  water  engineer.  In 
readvertlsing,  the  work  will  be  divided  In  the  hope  of  secur- 
ing more  competition  than  resulted  from  Including  .structural 
work  and  filter  equipment  In  one  contract.  The  three  bids  re- 
ceived on  Apr.  30  were:  Keystone  State  Construction  Co..  Penn- 
sylvania Building,  Philadelphia,  $971,187;  New  York  Conti- 
nental Jewell  Construction  Co..  15  Broad  St.,  New  York,  $982.- 
663;  Oscar  Daniels  Co.,  Woolworth  Building,  New  York,  $1,- 
1116.526.  On  filter  equipment  alone  the  bids.  In  the  order  above 
given,  were:  $385,000;  $367,699;  $375,000.  The  detailed  bl.lH  are 
given    In   our   Construction    News   columns. 


I'K  R  SON  A  I.  S 


Mr.  A.  N.  Carver,  Division  Englm-er  of  the  Han  Henllo  Sc 
nio  Grande  Valley    R.R.,   at   Hnn    llenlto,   Tex.,    has   resigned. 

Mr.  K.  A.  Dumphy  has  been  appointed  Resident  Engineer 
(,n  the  Alberta  division  of  the  Canadian  PucKlc  Hy.  at  Cal- 
gary,   Alta.,   succeeding   ,Mr.    J.    ItobertHon. 

Mr.  Hnlph  W.  E.  Donges.  of  Camden,  N.  J.,  has  been 
C'lerted   President  of   the   Hoard  of  Public  Utility  Commlsslon- 


rrs  of  New  Jersey,  succeeding  Mr.  Robert  Williams,  of  Pat- 
terson,   N.   J. 

Mr.  George  A.  Ricker,  M.  Am.  Soc.  C.  E.,  of  Ricker  & 
Minniss.  Buffalo,  N.  Y.,  has  been  appointed  First  Deputy 
Highway  Commissioner  of  New  Y'ork  State  at  a  salary  of 
$6000   per   annum. 

Mr.  Joseph  E.  Crawford,  M.  Am.  Soc.  C.  E.,  Bridge  Engi- 
neer of  the  Norfolk  &  Western  Ry.,  Roanoke  Va.,  has  been 
appointed  Acting  Chief  Engineer,  succeeding  Mr.  Charles  S. 
Churchill.  M.  Am.   Soc.  C.  E.,  assigned  to  special  duty. 

Mr.  W.  L.  Huber,  Assoc.  M.  Am.  Soc.  C.  E.,  until  recently 
District  Engineer,  U.  S.  Forest  Service,  has  opened  offices  at 
417  Foxcroft  Bldg.,  San  Francisco,  Calif.,  for  practice  as  a 
consulting  engineer,  specializing  in  water  power  and  struc- 
tural  engineering. 

Mr.  Bernard  L.  Eaton,  formerly  Superintendent  of  Con- 
struction with  the  Porto  Rican  Irrigation  Service,  at  Juana 
Diaz,  Porto  Rico,  has  been  appointed  Erecting  Superintend- 
ent of  the  turbine  department  of  the  I.  P.  Morris  Co., 
Philadelphia,    Penn. 

Mr.  John  D.  Patterson,  Superintendent  of  Terminals  of  the 
Louisville  &  Nashville  R.R.,  at  Atlanta,  Ga.,  has  been  ap- 
pointed Superintendent  of  the  Panama  R.R.,  with  head- 
quarters at  Colon,  Panama,  succeeding  Mr.  B.  M.  Smith,  re- 
signed. For  many  years  Mr.  Patterson  was  a  passenger  con- 
ductor on   the   Southern   Ry. 

Messrs.  H.  B.  Pullar,  Assoc.  Am.  Soc.  C.  B.,  formerly  As- 
sistant Manager  and  Chief  Chemist  of  the  American  Asphal- 
tum  &  Rubber  Co..  Chicago,  111.,  and  C.  H.  Enzenroth,  for 
some  time  associated  with  Mr.  Pullar,  have  formed  a  part- 
nership under  the  firm  name  of  Pullar  &  Enzenroth,  Engi- 
neering Chemists,  with  offices  and  laboratory  at  378  Wood- 
ward Ave.,   Detroit,  Mich. 

Mr.  Charles  A.  Ferry,  M.  Am.  Soc.  C.  E.,  formerly  asso- 
ciated with  Mr.  A.  B.  Hill.  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  New  Haven,  Conn.,  has  opened  an  office  in  the  Bene- 
dict Bldg.,  New  Haven,  for  the  general  practice  of  civil  engi- 
neering. Mr.  Ferry's  design  for  the  new  Y^ale  University 
football  ampitheater  has  recently  been  adopted  and  con- 
struction  work   will   be   begun   at   once. 

Prof.  Daniel  W.  Mead,  M.  Am.  Soc.  C.  E.,  of  the  University 
of  Wisconsin,  has  been  appointed  Engineer  to  represent  the 
interests  of  the  city  of  Peru,  Ind.,  in  the  reconstruction  of 
the  railway  bridge  over  the  Wabash  River,  which  was  de- 
stroyed by  the  recent  floods.  It  Is  claimed  by  the  city 
authorities  that  the  old  bridge  acting  as  a  dam  was  in  some 
measure    responsible  for  the   flood  conditions  in   the  city. 

Mr.  Carml  A.  Thompson.  formerl.v  Treasurer  of  the  United 
States,  has  been  appointed  General  Manager  of  the  Great 
Northern  Ry.  ore  properties  in  Minnesota.  It  is  announced 
that  after  the  expiration  of  the  United  States  Steel  Corpora- 
tion's lease  in  1914,  the  properties  will  be  operated  inde- 
pendently by  Mr.  James  J.  Hill  and  his  associates  who  own 
them.  The  headquarters  of  the  mining  company  will  be  In 
St.   Paul,   Minn. 

Mr.  W.  H.  Banck,  formerly  Junior  Engineer  of  the  U.  S. 
Engineer  Department  and  recently  in  charge  of  a  survey  for 
the  proposed  harbor  of  refuge  at  Cape  Lookout,  has  opened 
an  office  in  the  Garrell  Bldg..  Wilmington.  N.  C.  for  the  gen- 
eral practice  of  civil  engineering.  Mr.  Banck  is  a  graduate 
of  the  Agricultural  and  Mechanical  College  of  North  Carolina 
and  has  been  engaged  in  work  for  the  United  States  Gov- 
ernment   since    graduation. 

Mr.  G.  A.  Rodman,  formerly  Inspector  of  Bridges  of  the 
New  York,  New  Haven  &  Hartford  R.R..  has  been  appointed 
General  Supervisor  of  Bridges  and  Buildings  In  charge  of 
the  Inspection  of  all  bridge  and  building  work  to  be  done  by 
the  nialntenance-of-way  department,  with  headquarters  at 
New  Haven,  Conn.  The  office  of  Superlntemlent  of  Bridges 
and  Buildings  Is  abolished  and  duties  hitherto  performed  by 
that  officer  are  assigned  to  the  Division  Engineers. 

Prof.  Henry  H.  Norrls,  F.  Am.  Inal.  E.  E.,  head  of  the  de- 
partment of  electrical  engineering  at  Cornell  University,  has 
resigned  to  become  a  member  of  the  editorial  staff  of  the 
"Eli'itrlcal  World."  New  York  City.  Prof.  Niirrls  was  born 
In  Philadelphia,  Penn.,  In  1873.  Ho  received  an  M.  E.  de- 
gree from  Cornell  University  In  1896.  He  was  made  Asslut- 
ant  Professor  of  electrical  engineering  at  Cornell  In  1900  and 
Professor    In    1906. 

Dr.  A.  J.  Orenstein,  has  reslgni'd  his  position  at  Assist- 
ant (^hlef  Sanitary  Inspector,  Panama  Canal.  Ho  goes  to 
Hamburg.  Germany,  to  enli-r  the  Colonial  Institute  In  that 
city,  with  the  view  of  later  entering  the  German  Colonial 
Service  In  Africa.  lie  entered  the  canal  service  on  Nov.  6, 
1906,   was  stationed  for  u  time  at  the  Colon  and  Ancon  hospl- 
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tills,  lal.r  was  appoiiitiil  .llstiict  iih.v.sUlaii  at  Ancon,  anil 
Assistant    Chief    Sanitary    Inspoclor    in    May,     1911. 

Messrs.  Edmund  T.  I'erklns.  M.  .\ni.  Soc.  C.  K..  I'nsldent 
and  Chief  KnRineer  of  the  Edmund  T.  Perkins  EnKlneerlng 
Co.,  Chicapro,  111.;  Isham  Itandolph,  M.  Am.  Sue.  C.  E.,  Con- 
sulting EnKinetr,  of  ChicaKo,  111.;  and  .Marshall  O.  Li-lnhton, 
M.  Am.  Soc.  C.  E.,  Chief  HydroBraph.i-  of  the  United  States 
Geological  Survey,  Washington,  U.  C.  have  been  appointed 
a  State  Engineering  Commission  to  investigate  and  report 
upon    the  reclamation   of   the   Florida    Everglades  by   drainage. 

Mr.  A.  R.  Whaley.  who  was  recently  elected  Vice-Presi- 
dent of  the  New  York.  New  Haven  &  Hartford  R.R..  in 
charge  of  operation,  has  been  appointed  to  take  charge  of 
the  engineering,  construction  and  maintenanco-of-way  de- 
partment also,  succeeding  Jlr.  K.  H.  McHenry.  M.  Am.  Soc. 
C.  E.,  resigned,  as  previously  noted  in  these  columns.  Mr. 
Whaley  has  introduced  a  number  of  changes  in  the  organ- 
ization of  the  engineering  depaitment,  whicli  are  noted  else- 
where  in   these    columns. 

Mr.  William  R.  Driver.  .Ir.,  formerly  General  Superin- 
tendent of  the  Bell  Telephone  Co..  of  Philadelphia,  Penn.,  has 
been  appointed  General  Manager  of  the  New  England  Tele- 
phone &  Telegraph  Co.,  at  Boston.  Mas.s..  succeeding  Mr. 
Francis  A.  Houston,  who  has  been  appointed  Treasurer  of  the 
company.  Mr.  Driver  is  41  years  old.  He  was  born  in 
Beverly.  Mass.,  and  educated  at  Harvard  University.  He 
entered  the  engineering  department  of  the  New  England 
Telephone   &  Telegraph   Co.,    in   1S93. 

Mr.  J.  W.  Barrie.  formerly  Division  Engineer  of  the  Penn- 
sylvania R.R.  lines  West  of  Pittsburgh,  has  been  appointed 
Principal  Assistant  Engineer  of  Maintenance-of-way  of  the 
Florida  East  Coast  Ry.  Mr.  Barrie  was  born  in  Dundee, 
Scotland,  in  1875.  He  graduated  from  Ohio  State  University 
in  1S97.  After  graduation  he  entered  the  service  of  the 
Pennsylvania  R.R.  as  an  assistant  in  the  engineering  corps 
of  the  Pennsylvania  Co.  For  several  years  he  was  Engineer 
of  Maintenance-of-way   of  the  Toledo  division. 

Mr.  Robert  A.  Cairns.  M.  Am.  Soc.  C.  E.,  City  Engineer  of 
Waterbury,  Conn.,  was  the  recipient  of  an  honorary  dinner 
by  his  friends  and  prominent  citizens  of  \\'aterbury,  on  Apr. 
29.  The  object  of  the  dinner  was  to  publicly  express  the 
appreciation  of  the  city's  business  men  of  Mr.  Cairns'  decision 
to  remain  loyal  to  his  cit>'  work  rather  than  accept  the 
Governor's  offer  of  the  position  of  State  Highway  Engineer 
of  Connecticut.  Mr.  Cairns  has  been  City  Engineer  of  Wa- 
terbury for  22  years — through  many  changes  in  the  city  ad- 
ministration and  through  many  changes  of  the  dominant 
political  party. 

Mr.  H.  Gilliam.  Electrical  Superintendent  of  the  New 
Tork,  New  Haven  &  Hartford  R.R.,  will  hereafter  have 
charge  of  the  maintenance,  distribution  and  control  of  all 
electrical  apparatus  and  high-tension  wires  from  the  cross- 
arms  outside  the  switch-house  to  the  shoes  of  the  locomo- 
tives, which  includes  the  high-tension  primaries  of  all  trans- 
formers and  switches  connected  -with  the  distribution  sys- 
tem. On  all  matters  relating  to  operation  he  will  report  to 
the  Division  Superintendents.  He  will  also  act  in  an  ad- 
visory capacity  for  all  high-tension  lines  heretofore  main- 
tained   by    the    Signal    Engineer. 

Mr.  W.  J.  Backes,  JI.  Am.  Soc.  C.  E.,  former  Chief  Engi- 
neer of  the  Central  New  England  Ry.,  has  been  appointed 
Engineer  of  Maintenance-of-way  of  the  New  York,  New 
Haven  &  Hartford  R.R.  and  the  Central  New  England  Ry. 
He  will  have  charge  of  the  maintenance  of  tracks,  bridges, 
buildings  and  signals.  The  Division  Superintendents  are  to 
report  to  the  Engineer  of  Maintenance-of-way  on  all  mat- 
ters within  his  jurisdiction.  The  Division  Engineers  will  re- 
port to  and  receive  instructions  from  the  Division  Superin- 
tendents. They  will  report  to  the  Engineer  of  Maintenance- 
of-way  on  matters  pertaining  to  the  inspection  of  physical 
property,  construction  and  standards  of  maintenance  other 
than  signal  standards,  on  which  they  will  report  to  the 
Signal   Engineer. 

Mr.  A.  R.  Whaley.  Vice-President  of  the  New  York,  New 
Haven  &  Hartford  R.R.,  in  charge  of  operation  and  con- 
struction, has  made  the  following  changes  in  the  organiza- 
tion of  his  departments:  Mr.  Edward  Gagel,  M.  Am.  Soc.  C. 
E..  Chief  Engineer,  will  have  clrarge  of  the  engineering  de- 
partment and  will  have  jurisdiction  over  all  matters  per- 
taining to  construction  and  standards:  Mr.  C.  L.  Bardo.  Gen- 
eral Manager,  will  have  charge  of  all  matters  pertiining  to 
transportation,  maintenance  of  equipment,  power  stations, 
high-tension  lines,  track,  signals,  bridges  and  buildings.  The 
Engineer  of  Maintenance-of-way,  General  Superintendent. 
Mechanical  Superintendent.  Electrical  Superintendent,  Signal 
Engineer,    Superintendent    of    Telegraph,    Contract    Agent    and 


Superintendent    of    Dining    Carn    will     report     to    the    General 
Manager. 

Mr.  Edward  Gagcl.  M.  Am.  Soc.  C.  E..  Chief  EnBlneer  of 
the  New  York,  New  Haven  &  Hartford  R.U..  has  announced 
the  following  appointments  to  oIIIcim  under  the  Chlif  Engi- 
neer at  New  Haven,  Conn.:  Mi.  A.  .S.  Tuttle,  formerly 
Division  Engineer  of  Construction.  BoBton,  Ma»».,  Is  ap- 
pointed Construction  Engineer  in  charge  of  grade-croHs- 
Ing  elimination  in  Massachusetts;  Mr.  C.  W.  iK)rd  Is  ap- 
pointed OfHce  Engineer  at  New  Haven,  In  general  charge  of 
the  drafting  department;  Mr.  W.  H.  Moore,  M.  Am.  Soc.  C.  E., 
formerly  Engineer  of  Bridges  Is  appointed  Engineer  of 
Structures  in  charge  of  the  design  of  all  bridges  and  struct- 
ures; Mr.  L.  .1.  Carmalt.  M.  Am.  Soc.  C.  E..  formerly  Engineer 
of  Maintenance-of-way,  is  appointed  Construction  Engineer 
in  charge  of  work  on  the  Central  New  England  Ry.  The 
office  of  Assistant  Chief  Engineer  of  the  Central  New  Eng- 
land  Ry.   is  abolished. 

The  New  York,  New  Haven  &  Hartford  R.R.  General 
Manager  has  announced  the  following  changes  in  the  me- 
chanical department:  Mr.  G.  W.  Wlldin  Is  appointed  Mechan- 
ical Superintendent,  with  office  at  New  Haven.  Conn.;  Mr. 
George  O.  Hammond  is  appointed  Assistant  Mechanical  Su- 
perintendent, and  the  position  of  Assistant  to  the  Mechanical 
Superintendent  is  abolished;  Mr.  H.  C.  Oviatt  is  appointed 
Assistant  Mechanical  Superintendent,  and  the  position  of 
General  Inspector  is  abolished;  Mr.  J.  U  Crouse  is  appointed 
Superintendent  of  Shops.  Electric  Division,  with  headquart- 
ers at  Van  Nest,  N.  Y. ;  Mr.  Joseph  McCabe  is  appointed 
Master  Mechanic  of  the  Shore  Line  division  at  Harlem  River. 
N.  Y.;  Mr.  C.  H.  Reid  is  appointed  Master  Mechanic  of  the 
Western  division  at  Waterbury.  Conn.:  and  Mr.  F.  W.  Nelson 
is  appointed  General  Road  Foreman  of  Engines,  with  head- 
quarters at  New  Haven,  Conn.  The  jurisdiction  of  the  Me- 
chanical Superintendent  is  extended  to  cover  the  mainten- 
ance of  electric  locomotives  or  multiple-unit  cars,  and  the 
operation  and  maintenance  of  power  stations  up  to  and  in- 
cluding the  lines  at  the  crossarms  outside  of  the  switch- 
house. 


OBITUARY 


Peter  E.  Bowman,  a  former  Division  SupernUendent  of  the 
New  Y'ork,  New  Haven  &  Hartford  R.R.,  died  at  his  home  in 
New  Haven,   Conn.,   on  May  9,  aged  65   years. 

Samuel  L.  Coopei-,  M.  Am.  Soc.  C.  E.,  City  Engine-r  of 
Y'onkers,  N.  Y.,  died  at  his  home  in  that  city  May  S.  He  v.as 
born  in  New  York  City  in  1S5S,  and  graduated  from  the  Col- 
lege of  the  City  of  New  York.  For  ten  years  he  was  with 
the  engineering  department  of  the  City  of  New  York,  and 
for  five  years  was  Resident  Engineer  of  the  old  Croton 
aqueduct.  Later  he  was  an  examining  engineer  in  the  New 
Y''ork    City   finance    department. 

Alfred  Brittain.  M.  Can.  Soc.  C.  E..  of  Montreal,  Que.,  died 
at  his  home  in  that  city.  May  6,  from  pneumonia.  He  was 
born  in  England  72  years  ago,  the  son  of  James  Brittain. 
also  an  engineer.  Alfred  Brittain  went  to  Canada  in  1S66  as 
an  officer  of  the  Royal  Engineers  of  the  British  Army.  A 
short  time  later  he  resigned  from  the  Army  to  become  City 
Engineer  of  Montreal.  During  his  35  years'  of  service  with 
the  city  a  large  part  of  the  present  sewerage  system  was 
planned    and    constructed    under    his   supervision. 

Frank  O.  Briggs,  for  many  years  connected  with  the  firm 
of  John  A.  Roebling's  Sons  Co.,  engineering  contractors  and 
suspension  bridge  builders,  of  Trenton,  N.  J.  died  May  S. 
He  was  born  on  Aug.  12.  1851.  and  graduated  from  the 
United  States  Military  Academy  at  West  Point,  N.  Y..  in  3S72. 
He  resigned  from  the  Army  five  years  later  to  enter  the 
employ  of  the  John  A.  Roebling's  Sons  Co.,  builders  of  the 
Brooklyn  Bridge.  He  had  been  Assistant  Treasurer  of  the 
company  since  1SS3.  Mr.  Briggs  was  Mayor  of  Trenton  from 
1899  to  1902,  a  member  of  the  State  Board  of  Education  1901- 
'02,  State  Treasurer  of  New  Jersey  1902-1907,  and  in  1907  he 
was   elected   United    States    Senator   from    New    Jersey. 

Charles  Walker  Raymond.  M.  Am.  Soc.  C.  E..  Brigadier- 
General.  Corps  of  Engineers.  U.  S.  A.,  retired,  died  at  his 
home  in  Washington.  D.  C.  May  3.  He  graduated  from  the 
United  States  Military  Academy  at  West  Point  in  1865.  For 
some  years  he  was  an  instructor  in  engineering  subjects  at 
the  Academy,  and  later  was  in  charge  of  the  government 
scientific  expedition  to  Northern  Tasmania  to  observe  the 
transit  of  the  planet  Venus.  For  two  years,  1889-1890  he 
was  Engineer  Commissioner  of  the  District  of  Columbia,  and 
later    was   connected    with   many    river    and    harbor    imp-.ovc- 
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ment  projects  on  the  Atlantic  and  Gulf  coasts.  He  was  a 
member  of  the  board  of  advisory  engineers  of  the  Penn- 
sylvania R.R.  on  the  construction  of  the  Hudson  and  East 
River  tunnels  at  New  York  City.  He  was  retired  from  the 
.\rmy  in    1904  at  his  own  request. 

James  Cooper  Bayles,  Past-President  of  the  .\merican  In- 
stitute of  Mining  Engineers,  and  for  many  years  Editor  of 
the  "Irtn  Age."  died  in  New  York  City.  May  7.  at  the  age  of 
6S  years.  He  was  born  in  New  York  in  1845  and  obtained  his 
early  education  in  the  public  schools  of  the  city.  He  served 
in  the  Union  Army  during  the  Civil  War,  and  afterward 
joined  the  engineering  staff  of  the  Raritan  &  Delaware  Bay 
R.R.  From  1868-69  Air.  Bayles  was  Editor  of  the  •'Commer- 
cial Bulletin."  of  New  York  City,  resigning  this  post  in 
1870  to  become  Editor  of  the  "Iron  Age."  New  York  City. 
This  position  he  held  for  19  years,  and  during  this  period, 
in  1884-85.  he  served  as  President  of  the  American  Institute 
of  Mining  Engineers  and  as  President  of  the  New  Vork  City 
Health  Department.  Mr.  Bayles  received  the  degree  of  Ph.D. 
from  Rutgers  College  and  was  the  recipient  of  many  other 
honors.  He  was  President  of  the  New  Jersey  State  Sani- 
tary Association  in  1884.  He  was  a  charter  member  of  the 
American  Society  of  Mechanical  Engineers  and  a  member  of 
the  Iron  and  Steel  Institute  of  Great  Britain.  He  is  sur- 
vived by  two  sons,  both  engineers.  Lewis  P.  Bayles.  of 
Easton,  Penn..  and  Howard  Bayles,  a  minins^  engineer  in 
Chile. 

Alexander  Benjaminovich  Bary,  a  famous  Russian  engi- 
neer and  financier,  died  Apr.  19,  at  his  home  in  Moscow, 
Russia.  He  was  born  in  Russia  and  educated  in  the  Voron- 
ieje  Gymnasia  (classical),  but  owing  to  the  emigration  of 
his  family  he  was  obliged  to  finish  his  studies  at  the  Poly- 
technic Institute  at  Zurich  in  Switzerland.  Soon  after  his 
graduation  he  came  to  the  United  States  where  he  went 
through  many  interesting  experiences.  He  was  a  fireman 
and  laborer  in  iron  works,  draftsman,  and  finally  Superin- 
tendent of  Construction  for  buildings  at  the  World's  Fair 
In  Philadelphia  in  1S76.  He  returned  to  Russia  and  became 
associated  with  the  Russian  promoter  and  financier,  Ludvig 
Nobel,  who  employed  Bary  to  organize  some  petroleum 
works  in  Baku.  As  manager  of  Lugvig  Nobel's  engineering 
work  Bary  developed  extraordinary  engineering  and  execu- 
tive ability  and  he  soon  started  in  business  on  his  own  ac- 
count. In  Moscow  he  organized  the  Russo-American  Co.  for 
refining  petroleum  products,  founded  the  Moscow  NP.r.ntna 
Trade  Association,  the  Mltisctchensky  Car  Buildir.t:  ^Vorks' 
and  a  large  boiler  manufacturing  plant.  He  was  a!3Ci  a 
builder  of  bridges,  boats  and  locomotives.  To  the  er.fl  of  his 
life  he  retained  the  executive  control  cf  his  many  enterprises 
and  even  personally  financed  .iiem.  He  was  the  contractor 
for  all  the  buildings  at  the  .Xll-Russias  Exhibition  >  1S96  at 
Nigni-Novgorod  and  for  the  enormous  docks  at  St.  Peters- 
burg. Mr.  Bary  was  the  first  Russian  manufacturer  to  in- 
troduce a  nine-hour  working  day  for  his  laborers.  He  is 
said  to  have  been  plain  in  manner,  sympathetic,  and  to  have 
gained  and  held  the  friendship  and  loyalty  of  his  many  m- 
ployees.  He  was  a  multi-millionaire  and  famous  as  a  philan- 
thropist. (From  data  furnished  by  Gustav  Lindenthal,  Con- 
sulting   Engineer,   New    York    City.) 


ENGINEERING    SOCIETlEvS 


COMING     MEETINGS 


AMERICAN   INSTITUTE  OF   ELECTRICAL    ENGINEERS. 
May    20.       Annual    business     meeting    at    New     York    City. 
.Secy.,    P.    L.    Hutchinson.   33    W.    :i!Hh    St.,   New    Ifork   City. 
NATURAL  GAS  ASSOCIATH1N  OF  .\MI':UICA. 

May    20-22.      .Xnnnal    m<itlnK   at    cl.viland.    Ohio.      Secy.,   N. 
W.  GIfTord,   2«   Ci-ntral   Scjuan-,    East    Boston,   Mass. 
AMEKICAN    RAILWAY    A.SSOCI ATION. 

May    21.      Spring    si-sslon    at    Niw    York    City.      Secy.      W.    F. 
Allen.   7.''.  <'hur<h   St..  .N'-w  York    City. 
SOUTHWKSTEKN   ELECTRICAL  AND  GAS  ASSOCIATION. 
Mav    21-24.       Annual    m.iting    at    Galv.Btf.n.    Texas.      Secy.. 
H,   S.    Cooper.    40S    SIiniKhl<r    I'.ldg..    DnllaH.   Texas. 
NATIONAL   AS.SOCIATIO.V   OF    MANIIFACTI'REns. 

Mav    19-21.      Annual    m-.tlnc   at    D.trolt.    Mich.     Secy.,    G.    3. 
lioudlnot.   30  Churrh  St.,  N.w   York  City. 
aMKKICAN   ASSOCIATIO.N  OF  nRMl'KHAGR   OFFICERS. 
Mar.    20-23.      Annual    me.tlnir    nl    Chlrngo,    III.      Secy..    A.    G. 
Thomason.  «34  f)Irt  Sf>ulh   Hldg  .    HoHtnn.   MaKB 
AXIEPIf'AN    SOCIETY    OF   MECH  AN'KWL    RVGINEERS. 

Mav  20-23.      Spring  meetlnjc  at    Baltimore,  Md.      Becy.,  C.   W. 
lilo...   29   W.   39th  St..   N^w    York  City. 
INTRUNATK»NAL  RAILWAY   FUEL  A.SSOCIATION. 

Mav    21-24.      Annual    meeting    at    Chicago.    III.      .Secy.,    C.    O, 
Hall.  921  McCormlck   Bld»f..  Chicago.  III. 
OHIO     SOCIETY      OF      MECHANICAL.      ELECTHICAL,      AND 
STEAM    ENf;iNI';i;it.S. 


Mav    22-24.      Annual    meeting    at    Springfield,    Ohio.      Secy., 
F.    E     Sanborn.    Columbus,    Ohio. 
MASTER    BOILER    MAKERS'    -ASSOCIATION. 

May  26-29.     Annual  meetins  at  Chicago.  111.     Secy.,  Harry  V. 
Vought.   96   Liberty   St..    New    York    City. 
NATIONAL    DISTRICT    HEATING    ASSOCIATION. 

Mav   27-29.      Annual   convention   at   Indianapolis.   Ind.      Secy., 
D.  li.  Gaskill,  Greenville,  Ohio. 
NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

June    2-6.      Annual    convention   at    Chicago,    111.      Secy.,   T.    C 
Martin.    29    W.    39th    St.    New    York    City. 
AMERICAN  RAILWAY  MASTER   MECHANICS' ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  City.  N.  J.     Secy., 
J.   W.   Taylor,   Old   Colony   Bldg..   Chicago.   111. 
ASSOCI.ATION  OF  RAILWAY   ELECTRICAL   ENGINEERS. 
June     16.       Semi-annual     meeting    at     .Atlantic    Cit.v.    N.     J. 
Secv..    Jos.    A.    Andreucetti,    Room    411,    C.    &    N.    W.    Ter, 
Sta..   Chicago,   111. 
MASTER  CAR   BUILDERS'   ASSOCI.-VTION. 

June    16-18.       Annual     con.ention    at    .Atlantic     City.    N.     J. 
Secy..  J.  W.  Taylor,   390  Old  Colony  Bldg.,  Chicago,  111. 
TRAIN    DISPATCHERS    ASSOCIATION    '.•"    AMERICA. 

June    17-19.      .Annual    meeting  at   Los   Angeles,    Calif.      Secy., 
John    F.    Mac!iie,    7122    Stewart    Ave.,    Chicago,    111. 
AMERICAN   SOCIETY    OF   CIVIL   ENGINEERS. 

June     17-20.       Annual    convention    at    Ottawa.     Ont.       Secy. 

Charles  Warren   Hunt,    220   W.    57th   St.,   New   York   City. 

AMERICAN  INSTITUTE   OF   ELECTRICAL   ENGINEERS. 

June     23-26.       Annual     convention     at      Cooperstown.      N.     T. 

Secy.,  F.   L.   Hutchinson,  33  W.  39th.  St.,  New  York  City. 

AMERICAN    W.ATER-WORKS    ASSOCI.ATKJN. 

June   23-2S.      Annual    meeting   at    Minneapolis,    Minn.      Secy., 
J.  M.    Diven.    Troy.   N.   Y. 
PERMANENT    INTERNATIONAL    ASSOCI.ATION     OF     ROAD 
CONGRESS. 
June   23-28.     Congress  at  London,  England.     Secy.,  W.  Rees 
Jeffreys.    Queen    Anne's'  Chambers,    Broadway.    Westmin- 
ister,   London.   S.    W. 
SOCIETY    FOR    THE    PROMOTION    OF   ENGINEERING    EDU- 
CATION. 
June    24-26.      Annual   meeting   at  Minneapolis,   Minn.      Secy., 
H.    H.    Norris,    Cornell    University.    Ithaca.    N.    Y. 
AMERICAN   SOCIETY   FOR    TESTING   MATERI.ALS. 

June  24-2S.     Annual  convention  at  Atlantic  City.  N.  J.    Secy., 
Edgar  Marburg.  University  of  Pennsylvania.  Philadelphia, 
Penn. 
CANADIAN  ELECTRICAL  ASSOCI.ATION. 

June   25-27.      Annual   convention   at   'Toronto,   Ont.      Secy.,   T. 
S.   Young.   220  Kins   St.   West.    Toronto.   Ont. 
AMERICAN  INSTITUTE    OF   CHEMICAL   ENGINEERS. 

June    25-28.      Semi-annual    meeting   at    Boston.    Mass.      Secy., 
J.    C.    Olsen,    Polytechnic   Institute,    Brooklyn,    N.   Y. 
.Xmericnii   InHtltute  of  Minini;  KnKlneers — The  annual   con- 
vention  will   be  held   in   Butte.  Mont..  Aug.   lS-21.      .A  stop  will 
be  made  at   Great   Falls.   Mont.,   on  -Aug.    16.     The  secretary   is 
Bradley    Stoughton,    29    W.    39th    St.,    New   York    City. 

IIIamlnatlnK  Enelneerlne  Society — The  Philadelphia  soc- 
•'on  of  the  society  held  a  joint  meeting  on  Apr.  23,  with  the 
I  t.''adelphla  Gas  Works  section  of  the  National  Commercial 
«.  <■  ssociation  and  the  Philadelphia  Electric  Co.  section  of 
th.-  ^,  -'onal  Electric  Light  Association.  The  paper  rf  the 
ever  '  -■  's  on  "Industrial  Lighting."  by  Thomas  W.  Rolph, 
oi  thi    i..'-  ■    ihane  Works   of  the  General   Electric  Co. 

Com  -■(■  institute — A  report  on  algebraic  symbols  for 
use  in  s  •  '  iral  calculations  (on  wood,  steel  or  concrete) 
was  subm.  .>••  at  the  Apr.  24,  1913  meeting  of  the  Concrete 
Institute  bj  e  Science  Standing  Committee,  Chairman  B. 
Fiander  Etc.  .  s.  The  report  discusses  various  principles 
which  should  ■•  vern  the  choi.e  and  relative  typographical 
characteristics  'd  sequence  of  different  symbols,  i.e.,  let- 
ters standing  fv  ■  different  quantities;  it  then  presents  a 
series  of  notatloi.  tables  specifically  designed  for  formulas 
and  analyses  In  (  i)  structural  engineering  generally,  (b) 
reinforced  concrete,  (c)  structural  steel,  (d)  brickwork  and 
masonry,  (e)  timber.  Most  of  the  elements  of  the  notation 
depart  entirely  from  that  customary  in  the  United  States. 
The  presentation  of  the  report  was  toXowed  hy  discussion  by 
F.  E.  Wen'worth-Shellds,  Prof.  Henry  Adam.^,  W.  A.  Green 
and  H.  K.     Vyson. 

Inteinollnnal  MretinK  of  CoimultiDK  Kniclnerrn^A  con- 
gress or  international  meeting  of  consulting  engineers  and 
professional  experts  or  referees  Is  to  be  held  during  the  Uni- 
versal Exposition  In  Ghent,  Belgium,  July  17-22,  11  will  bo 
held  under  the  auspices  of  the  Belgian  organization,  Cham- 
bre  Syndlcale  des  Ingfnieurs  Consells  en  matl^re  d'lnstalla- 
tlons  Industrlelles,  of  which  R.  E.  Mathot  Is  President,  and 
Chan,  de  Herbais  de  Thun  Is  Secretary.  Membership  In  tho 
congress  will  be  In  two  classes,  paying  respectively  100 
francs  and  20  francs,  with  no  dllTerence  In  rights.  How- 
ever, anyone  may  secure  the  publications  of  the  congress, 
without  taking  membership,  by  the  payment  of  10  francs. 
The  question  of  founding  a  fedi-ratlon  of  consulting  engi- 
neers' associations  will  be  touched  upon.  Other  parts  of 
the  program  schedule  are  allotted  to  discussions  on  or- 
ganization, professional  questions,  fees  and  charges,  and 
related  snbjerts.  .Subscriptions  for  membership  should  be 
sent  lo  Mr.  de  Thun.  18  Rue  Marle-Thf rdse,  Itrussels,  Bel- 
Klnm. 
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Practical  Working  Cost  Systems 

Reviewed    by    ROSSITER   R.    POTTER* 

COST  REPORTS  FOR  EXECUTIVES.  As  a  Means  of  Plant 
Control — By  Benjamin  A.  Franklin.  New  York;  The  En- 
gineering- llasazine  Co.  Cloth;  6x9  in.;  pp.  149;  with 
numerous    record   forms.    $5. 

An  introduction  by  the  editor  of  the  "Engineering  Maga- 
zine" announces  that  this  volume  is  made  up  fi'om  a  series  of 
articles  by  Mr.  Franklin  published  in  that  journal  in  1912. 
Unlike  some  books  assembled  from  magazine  articles,  Mr. 
Franklin's  has  not  suffered  in  the  process.  In  fact  it  pre- 
sents a  coherence  and  logical  sequence  of  chapters  which 
suggests  that  ultimate  publication  in  book  form  was  con- 
templated  when   the   articles  were    first  wi'itten. 

The  author's  aim  is  to  discuss  the  value  and  uses  of  a 
pi-actical  cost  system  from  the  standpoint  of  the  plant  man- 
ager. He  does  not.  therefore,  enter  upon  any  detailed  ex- 
planation of  how  to  build  up  a  cost  system,  but  points  out 
what  a  cost  system  can  be  made  to  show  when  once  suc- 
cessfully installed.  In  the  opening  chapter  on  "The  Philos- 
ophy of  Costs,"  he  discusses  the  general  requirements  of  an 
Ideal  cost  system  and  the  mental  qualifications  and  view- 
point necessary  to  get  the  most  out  of  it.  Chief  among  the 
qualifieations  specified  are  imagination  and  what  the  author 
terms  the  practical  instinct.  Imagination  comes  into  use  in 
enabling  the  executive  to  visuaiize  the  shop  conditions  rep- 
resented by  the  cost  reports,  v  hile  the  functions  of  the  prac- 
tical instinct  are  to  devise  me^h.-ds  tf  improving  these  con- 
ditions and  to  prevent  the  conp.ling  of  masses  of  figures 
which  can  be  put  to   no  practical   use. 

The  first  requirement  advanced  b.\'  the  author  for  an  ideal 
cost  system  is  that  it  shall  be  operated  in  connection  with 
the  regular  bookkeeping.  In  this  way  the  bookkeeping  sys- 
tem can  be  made  to  afford  a  proof  of  the  correctness  of  the 
cost  figures.  If,  as  the  author  puts  it,  the  cost  system  is 
"put  through  the  bookkeeping  system,"  the  trial  balance  can 
be  made  to  prove  the  situation  at  the  end  of  each  month  by 
showing  in  totals  for  the  whole  plant  what  the  cost  systein 
shows  in  detail  for  separate  articles  or  lots.  Perhaps  the 
chief  feature  of  the  specimen  trial  balance  shown  is  a 
statement  of  the  separate  profit  or  loss  on  each  class  of 
goods  manufactured.  The  author  explains  that  such  a  trial 
balance  is  the  final  culmination  of  the  cost  sj'stem.  The 
reader  is  assured,  moreover,  that  such  a  trial  balance  can 
really  be  produced  monthly  without  prohibitive  expense.  In 
line  with  his  requirement  that  the  cost  system  be  proven 
through  the  regular  bookkeeping  system,  the  author  advises 
against  the  practice  of  basing  selling  prices  on  costs  esti- 
mated by  building  up  from  details,  unless  these  costs  are 
checked  by  working  back  from  the  total  expense  shown  by 
the     books.       He     repeatedly     emphasizes     the     importance     of 

•Production  Engineer,  Blood  Bros.  Machine  Co.,  Kala- 
mazoo,  Mich.;   formerly   Assistant   Editor.    Engineering   News. 


working  back  from  easily  proven  total  costs  to  Individual  or 
detail  costs,  and  warns  against  business  failures  due  to  un- 
pi'oven    cost    estimates. 

Mr.  Franklin's  three  chief  subdivisions  of  cost  are  the 
usual  ones  of  materials,  dlnet  labor  and  expense.  He  dis- 
cusses In  some  detail  the  points  to  be  brought  out  by  cost 
reports  on  these  three  subdivisions,  devoting  a  separate 
chapter  to  each.  The  specimen  forms  given  In  these  chap- 
ters, and  In  fact  throughout  the  book,  are  most  helpful.  They 
are  of  a  general  nature  designed  to  be  suggestive  of  forms 
suitable  for  any  one  of  a  wide  range  of  businesses.  How- 
ever well  arranged,  cost  reports  are  of  no  use.  Mr.  Franklin 
explains,  unless  they  are  Intelligently  Interpreted  and  acted 
upon.  He  urges  the  advantage  of  making  the  reports  acces- 
sible to  all  those  of  the  business  organization  who  can  play 
a  part  In  bringing  about  cost  reductions.  Cooperation  of  the 
whole  executive  force  is  best  secured,  be  believes.  In  this 
way.  To  get  the  full  benefit  of  the  cost  reports,  statistics 
must  be  kept  for  purposes  of  comparison  and  record.  In  a 
chapter  on  this  subject,  the  author  discusses  both  statistics 
of  costs  and  statistics  of  related  subjects,  such  as  volume  of 
sales,   salesmen's   results  and   advertising   results. 

Mr.  Franklin  admits,  even  Insists,  that  a  cost  system  Is 
not  an  easy  thing  to  Install.  Plenty  of  persistence  and  time 
are  necessary,  and  in  fact  "it  takes  from  one  to  two  years 
time,  in  a  plant  of  any  size,  to  build  a  good  system."  Cost 
systems  may  fall  to  be  of  any  value  through  the  indiffer- 
ence of  the  chief  executive  in  neglecting  to  see  that  a 
thorough  and  complete  system  is  installed  and  in  neglecting 
to  get  an  understanding  of  the  system  which  will  enable  an 
Intelligent  use   of   the    information  revealed   by  it. 

But  the  author  is  positive  that  a  right  cost  system 
properly  used  is  well  worth  the  trouble.  In  his  final  chapter, 
the  cost  system  is  eulogized  as  the  basic  improvement  for 
the  scientific  study  of  management  methods.  In  this  connec- 
tion, one  of  the  author's  comments  is  worth  quoting: 

One  thing  ought  to  be  clearly  understood,  viz..  that 
despite  the  constant  talk  of  systems  of  all  kinds,  and  their 
value,  no  business  is  made  a  success  by  them  alone.  Business 
success  is  made  by  policies,  energy,  enthusiasm,  work  and 
sagacity.  In  a  struggle  of  brains  versus  system,  brains  will 
usually  win.  System  «•••••  assumes  importance 
only    as    intelligence,    persistence,    and    energy    wield    it. 

The  adoption  of  .a  standard  cost  system  (devised  by  Mr. 
Franklin)  by  the  National  Association  of  Machine  Tool 
Builders  may  have  suggested  the  Government  Bureau  of  In- 
dustrial Research  proposed  in  the  concludinL  chapter.  One 
of  the  tasks  for  this  bureau  would  be  the  establishment  of 
uniform  cost  systems  for  the  various  industries.  The  com- 
parative costs  obtained  by  the  uniform  systems  would  then 
be  of  use  in  the  regulation  of  matters  that  have  to  do  with 
prices  and  profits,  for  example  in  the  adjustment  of  the 
tariff. 

The  chief  fault  of  the  book  is  one  of  rhetoric.  Sir.  Frank- 
lin not  infrequently  tries  to  make  one  sentence  do  duty  for 
two  or  three,  crowding  in  more  ideas  than  can  be  absorbed 
by  the  average  reader  at  one  reading.  There  is  never  any 
ambiguity,  however.  The  most  complex  of  the  sentences  .are 
plain  enough  when  the  meaning  has  been  carefully  traced 
through,  and  Mr.  Franklin's  ideas,  like  the  cost  system  he 
writes   of,   are   usually   worth   the   effort. 

In  closing  this  review,  the  writer  wishes  to  call  the  atten- 
tion particularly  of  the  younger  engineers  to  the  field  open 
to  them  in  the  introduction  and  development  of  practical 
working  cost  systems.  A  very  little  study  of  the  literature 
i:>f  the  subject  will  enable  the  technically  trained  man  to 
grasp  the  essential  points.  And  when  once  the  technic  and 
teiminology  of  costs  is  mastered,  the  engineer  is  in  a  far 
better  position  than  the  average  accountant  to  arrange  even 
the  ultimate  details  of  a  cost  system.  This  is  because  the  de- 
sign of  a  cost  system  requires  the  practical  accuracy  of  the 
engineer  rather  than  the  laborious  minuteness  of  accuracy 
habitual    with    accountants. 


A  preliminary  outline  of  "A  City  Planning  Classification," 
designed  to  meet  the  need  of  both  city  planners  and  librari- 
ans, has  been  prepared  by  Prof.  J.  S.  Pray  and  Librarian 
Theodora  Kimball,  of  the  School  of  Landscape  Architecture, 
Harvard  University    (Cambridge,   Mass.;  price  10c.).    The  com- 
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plete  work  will  be  published  in  June  (50c.).  The  preliminary 
and  shorter  classification  was  published  for  the  sake  of  ob- 
taining criticism  at  the  City  Planning  conference,  held  at 
Chicago,   May   5    to    7. 


The   Holzwarth   Gas  Turbine 


Re 


ed    by    H.    E.    LOXGWELI-* 


THE  GAS  TURBIXE:  Theorv.  Construction,  and  Records  of 
the  Results  Obtained  from  Two  Actual  Machines — By 
Hans  Holzwarth.  Translated  by  A.  P.  Chalkley,  A.  M. 
Inst  C.  E.  Philadelphia;  J.  B.  Lippincott  Co.  Cloth:  6x9 
in.:   pp.   viii  +  HO:   142  text  illustrations.      $2.50. 

This  work  is  not  a  general  treatise  on  the  gas  turbine, 
but  is  lim.'ed  strictly  to  an  analysis  and  description  of  the 
particular  t.  oe  of  gas  turbine  built  after  the  author's  de- 
signs. Befori  taking  up  the  book  itself  a  paragraph  may  be 
devoted  to  a  a   scription  of  this   turbine. 

The  Holzwarth  gas  turbine  has  a  series  of  combustion 
chambers  arranged  in  a  circle  around  the  axis  of  the  rotor. 
These  combustion  chambers  have  inlet  and  discharge 
valves  operated  hydraulically  or  mechanically.  The  com- 
bustible charge  is  introduced  into  the  combustion  chamber  at 
a  pressure  only  slightly  above  that  of  the  atmosphere:  it  is 
ignited  in  the  usual  manner:  and  the  pressure  rises  to  6  or  7 
atmospheres.  The  exhaust  valve  opens,  and  the  products  of 
combustion  e.xpand  through  a  nozzle  which  directs  them 
against  the  blading  of  the  turbine  rotor.  Fresh  air  is  next 
blown  through  the  combustion  chamber  for  scavenging  and 
cooling  purposes,  and  the  cycle  is  repeated.  Each  combustion 
chamber  acts  just  like  the  cylinder  of  a  reciprocating  engine 
working  on  the  Lenoir  cycle,  with  air  scavenging,  but  with- 
out a  piston.  While  the  action  of  the  combustion  chamber 
is  intermittent,  resulting  in  a  series  of  puffs  against  the 
turbine  wheel,  the  effect  of  a  plurality  of  these  chambers 
working  in  rotation  Is  to  produce  a  turning  effort  that  is 
practically  continuous.  The  air  and  gas  may  be  delivered 
to  the  combustion  chamber  by  low-pressure  blowers,  or  the 
turbine  may  discharge  through  a  rotary  exhauster  which 
maintains  a  slight  vacuum  in  the  turbine  so  that  the  charge 
may  flow  into  the  combustion  chamber  by  atmospheric  pres- 
sure. The  auxiliaries  —  compressors  or  exhausters  —  are 
driven  by  steam  turbines,  the  steam  being  generated  by  heat 
recovered   from   the  exhaust  of   the   gas   turbine. 

The  book  Is  divided  into  four  parts,  dealing  respectively 
with  the  Theory  of  the  Gas  Turbine,  the  Construction  of  the 
Gas  Turbine,  a  General  Comparison  with  the  Reciprocating 
Engine,  and  Results  of  Tests. 

Part  I  occupies  practically  one-half  of  the  text.  It  dis- 
cusses, from  a  thermodynamic  standpoint,  the  several  pro- 
cesses which  go  to  make  up  the  cycle:  charging.  Ignition, 
combustion,  expansion,  and  scavenging.  It  also  contains  sec- 
tions on  the  influence  of  the  size  of  the  combustion  chamber, 
the  utilization  of  exhaust  heat,  the  principles  of  regulation 
and  oiher  kindred  matters. 

This  p.trt  Is  intensely  mathematical.  It  is  decidedly  hard 
reading,  because:  (1)  The  style  Is  more  or  less  obscure;  (2) 
there  are  a  considerable  number  of  typographical  errors;  (3) 
the  symbols  used  In  the  various  equations  are  not  systemati- 
cally defined,  and  In  many  Instances  their  significance  has 
to  be  determined  by  Inference  from  the  equations  themselves; 
and  (4)  on  account  of  the  confusion  arising  from  a  lack  of 
continuity  In  (he  meanings  attached  to  the  symbols.  For  ex- 
ample, at  the  outset.  H  Indicates  the  heat  content  of  one 
kilogram  of  gas;  further  on  it  represents  the  head  corres- 
ponding to  the  velocity  of  the  expanding  gases  at  the  nuzzle. 
The  ratio  of  the  specific  heat  at  constant  pressure  to  the 
speclflc    heat  at    constant    volume    Ih    represented    indifferently 

by  K,  -  and  7.  The  latter  symbol  has  also  the  added  burden 
of  representing  the  specific  gravity  of  the  gas  and  Its  specific 
heat   as    well. 

In  the  summary  of  this  part  of  the  work.  It  Is  stated  that: 

The    foregoInK    theory    of    the    gas    turbine    does    not    serve 

as   a    guide    for   the    calculations   of    the    turbine,    but    explains 

the    Influence    3f   the   various    factors    on    the    gus    turbine    pro- 

In  making  this  statement,  the  author  evidi-ntly  does  him- 
self an  Injustice,  as  most  of  the  reported  powers  and  edl- 
clencles  seem  to  be  the  results  of  calculations  made  in  ac- 
cordance with  the  theory  as  developed,  rather  than  results 
derived    from  actual  experiment. 

Part  TI  (20  pages)  gives  the  render  ii  clear  and  fairly 
comprehensive  Idea  of  the  construction  of  the  lOflO-hp.  tur- 
bine that  was  actually  built  and  tested,  together  with  s.-v- 
ernl  sURfreBted  variations  In  the  design.  It  Illustrates  and 
describes   the   geni-ral    arrangement    of   thi-    eomplet<-    machine. 
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tr  _ntr  with  details  of  the  combustion  chambers,  rotor, 
'.  alves,  governing  mechanism,  ignition  apparatus  and  auxili- 
j.'-ies,  including  the  waste  heat  boiler. 

Part  III,  General  Comparisons,  contains  an  interesting  de- 
Icrse  of  the  Lenoir  Cycle,  and  a  table  and  some  drawings 
showing  the  advantages  of  the  1000-hp.  gas  turbine  over  a 
reciprocating  gas  engine  of  equal  power,  in  the  matters  of 
weight  and  space  required  for  installation.  The  text  also 
discusses  the  superiority  of  the  turbine  over  the  reciprocat- 
ing engine  from  an  operating  standpoint. 

It  is  in  ia!'  TV,  Results  of  Tests,  that  the  reader  will  ex- 
perience the'  k^-^!iest  disappointment.  The  first  section  (14 
pages)  is  devoted  ;o  tests  on  the  original  gas  turbine  built  in 
190S  and  tested  in  190S-9.  This  entire  section  may  be  sum- 
marized in  the  statement  that  the  cycle  proved  to  be  work- 
able, and  that  the  author  succeeded  in  burning  various  liquid 
fuels,  such  as  petrol,  gas-oil,  petroleum,  benzol,  tar-oil.  etc., 
and  that  judging  from  the  appearance  of  the  exhaust,  the 
combustion   ^vas   complete. 

There  are  six  tabular  reports  of  these  tests  (each  of  which 
lasted  for  approximately  an  hour)  but  in  addition  to  remarks 
on  the  appearance  of  the  exhaust,  the  data  given  are  only 
the  mean  temperature  in  the  combustion  chamber,  maximum 
pres.sure.  stroke  of  fuel  pump,  fuel  per  charge,  and  r.p.m.  of 
cam  shaft,  none  of  which  seem  to  be  particularly  significant. 
Nothing  is  said  about  the  speed  of  the  turbine,  the  power  de- 
veloped,  or   the   efficiency. 

An  unusually  amusing  error  of  translation  appears  in  this 
section.  For  each  of  the  several  liquid  fuels  tested,  there  is 
a  statement  of  the  heat  value  of  the  fuel  in  calories  per  kg., 
cost  in  marks  per  100  kg.,  and  energy  per  hp.  in  calories.  At 
first  thought,  this  latter  figure  would  appear  to  indicate  the 
efliciency  obtained.  However,  as  the  "energy  per  hp."  va- 
ries all  the  way  from  540  to  2320  calories,  this  would  indicate 
— on  the  assumption  that  the  energy  per  horsepower  per 
hour  was  meant,  that  the  efficiency  varied  between  26  and 
113  9t. 

On  careful  examination  it  develops  that  the  figure  is  not 
energy  per  hp.  at  all,  but  is  the  energy  per  pfennig,  calcu- 
lated by  dividing  the  calorific  value  of  100  kg.  of  the  fuel 
by  the  price.  The  translator  has  evidently  taken  it  for 
granted  that  Pf.  (the  abbreviation  for  0.01  mark)  was  an  ab- 
breviation  for   Pferd,   the  German   word  for   horse. 

The  succeeding  14  pages  are  taken  up  with  a  description 
of  the  experiments  on  the  1000-hp.  turbine  used  for  driving  a 
dynamo.  The  only  mention  of  operating  results  is  given  in 
a  single  paragraph  on  page  119: 

In  February.  1911,  the  turbine  was  run  on  no  load,  with 
full  excitation  4000  volts,  at  3000  r.p.m.,  consuming  only  250- 
300  cu.m.  of  gas  per  hour  with  a  heat  content  of  1179  calories. 
This  corresponds  to  an  efficiency  of  over  20%  (if  the  air  re- 
sistance of  the  rotor  be  taken  with  that  of  the  dynamo 
rotor).  This  was  certainly  a  satisfactory  starting  point  for 
the   efficiency  curve. 

There  are  no  tests  of  gas  consumption  under  different 
loads,  and  there  is  indeed  no  direct  statement  that  the  tur- 
bine ever  carried  any  load  whatsoever.  From  a  diagram  on 
page  123,  showing  the  hp.  per  combustion  chamber  In  re- 
lation to  the  pressure,  it  might  be  inferred  that  determina- 
tions of  the  hp.  per  chamber  indicated  that  if  all  ten  cham- 
bers had  been  in  operation,  the  total  maximum  power  de- 
veloped would  have  been  as  much  as  450  hp.  It  was  found, 
however,  by  experiment  that  with  all  of  the  chambers  in  ac- 
tion, the  scavenging  was  imperfect,  and  the  power  developed 
per  chamber  was  on   that  account   considerably   reduced. 

The  book  closes  with  an  Appendix  discussing  sundry 
questions  raised  by  Dr.  Stodola  in  a  review  of  the  Ger- 
man edition  of  this  work.  Table  I  In  this  Appendix  gives  elab- 
orate data  on  performances  and  efficiencies  under  many 
different  conditions  of  initial  temperature  and  with  loads 
ranging  from  275  to  928  hp.  It  is  a  bit  disheartening  to  find 
on  referring  to  the  text  that  this  table  does  not  set  forth 
results  of  actual  tests,  but  onl.v  the  calculated  probable  re- 
sults  of    purely   hypothetical    tests. 

Over  40'/r  of  the  Illustrations  are  reproductions  of  indi- 
cator diagrams  showing  the  Intensity  and  duration  of  the 
explosions  In  the  combustion  chamlier.  These  diagrams  are 
not  critically  analyzed,  and  have  8U<'h  a  monotonous  slmllur- 
Ity  of  appearance  as  to  suggest  mere  padding  rather  than 
anything    of    essential    Interest. 

While  one  might  be  inclined  to  suspect  that  this  work 
was  written  more  with  the  object  of  promoting  sundry  pat- 
ents than  with  the  object  of  making  a  serious  contribution 
to  the  yterature  of  the  subject.  It  will  neverth>'less  be  In- 
teresting to  those  who  wish  merely  to  inform  themselvi-s  re- 
garding Ihv  nature  of  the  theoretical  cycle  adopted  by  the 
author,  and  Ih''  mechanism  which  he  devised  for  reducing  It 
to  prncllce.  To  those  who  are  looking  for  Mpeelfic  Infoiin- 
nllon  In  regiird  to  actual  powers  and  economies,  the  hook 
will    prove   disappointing. 
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Criticisms   of  the  Ontario   Hydro- 
Electric  Power  Commission 

AN  EXPENSIVK  KXI^EUIM  KNT— The  11  vdru- lOIrctrle  Power 
Commission  of  Ontario.  l!y  IUkI ji:ilci  I'.lluiin  Bolton.  M. 
Am.  Soc.  C.  K.  jiuthor  ol  •liuildiiiK  li,i-  IMollf  and  "Ele- 
vator   Service.         New     York:       The.    Haker    &    Taylor    Co. 


\VhlIe  the  author  gives  this  volume  a  modest  title,  yet  he 
makes  a  most  severe  arraignment  of  the  Ideals  and  efforts 
of  the  Ontario  Hydro-Eleetrlo  Power  Commission.  This 
body,  it  will  be  recalled,  was  organized  to  study  the  wider 
general  utilization  of  the  water  powers  of  Ontario,  where 
fuel  is  scarce  and  costly,  and  has  since  put  into  service  a 
huge  transmission  system  from  Niagara  Palls  besides  three 
other   minoi'  developments. 

The  book  aspires  to  be  an  engineering  and  economic 
study  of  the  work  of  the  Ontario  Commission.  The  first 
seven  chapters,  comprising  some  60'!  of  the  book,  are  in- 
tended to  be  broad  discussions  of  hydraulics  and  economics 
involved  in  hydro-electric  power  developments  in  general 
and  municipal  projects  in  particular,  together  with  a  brief 
historical  outline  of  the  Ontario  movement,  and  a  discus- 
sion of  the  commercial  \'alue  of  scenic  atti-actions  like 
Niagara    Falls. 

Probably  the  interest  of  nn  engineer  reader  will  largely 
lie  in  Chapters  VIII  and  following,  where  the  author  more 
definitely  analyzes  the  Commission's  figures  of  building  and 
operating  the  Niagara  transmission  system,  and  describes 
alleged  conditions  under  which  the  three  minor  projects  were 
started.  Mr.  Bolton  secured  his  figures  through  a  "public 
spirited  Honest  Man"  of  retiring  disposition,  who  prefers 
to  remain  anonymous  (an  employee  of  the  Commission  per- 
haps). It  is  true  that  full  and  uptodate  reports  of  the  Com- 
mission's expenditui'es.  etc..  have  onl.v  very  recently  been 
published,  but  that  is  the  usual  way  with  such  documents.* 

Mr.  Bolton,  in  his  preface,  announces  that  he  has  "written 
impartially  from  the  standpoint  of  an  engineer,  a  property 
owner,  a  taxpayer  and  a  citizen  deeply  interested  in  the  gen- 
eral welfare  of  the  public,"  in  order  to  prevent,  if  possible, 
a  similar  threatened  experiment  by  New  York  State.  On  the 
face  of  things,  it  would  appear  that  the  author  is  a  bit  dis- 
in.genuous.  His  book  seems  to  have  been  part  of  a  well  or- 
ganized campaign  of  the  electricity  supply  industry  to  head 
off  the  movement  for  a  state  owned  hydro-electric  system; 
notices  of  it  occupied  large  and  high-priced  advertising 
spaces  in  the  New  York  daily  papers — a  publicity  that  has 
been  afforded  only  in  the  case  of  a  few  "best  sellers"  in  the 
fiction  line.  Furthermore  the  author's  contemporaneous 
work  for  one  of  the  greatest  steam-electric  companies  in 
the  state  may  have  subconsciously  influenced  his  judgment 
against  hydro-electric  developments  and  the  Ontario  Com- 
mission; absolute  fairness  would  have  been  aided  by  the  ac- 
knowledgment of  such  professional  affiliations  or  engage- 
ments  in   the   preface. 

Mr.  Bolton's  specific  studies  of  depreciation,  running  ex- 
penses, rate  contracts,  character  of  competition,  and  ade- 
quacy of  services  will  stand  very  much  closer  scrutiny  than 
his  general  hydi'aulic  and  economic  discussions.  For  in- 
stance, in  the  two  chapters  on  economics  and  engineering  of 
water-power  development,  the  author  claims  that  storage 
for  hydro-electric  power  development  reduces  the  minimum 
navigable  depth  of  rivers,  reduces  the  ground-water  level. 
and  cuts  down  the  crops.  For  this  to  hapi)en.  it  must  be 
dry-season  flow  that  is  being  impounded  instead  of  the  melt- 
ing snows  and  unusual  rainfalls.  Actually,  the  only  ground 
level  reduced  is  that  of  early  spring  and  there  are  over  com- 
pensating benefits  to  navigation  and  agriculture  by  conserv- 
ing parts  of  the  flood  waters  that  sweep  out  to  sea.  by  re- 
diicing  the  devastation  of  high  water,  and  by  distributing 
river  flow  more  uniformly  through  the  year.  This  last,  in- 
cidentally.   Is    the    ideal    condition    for    power    development. 

The  commercial  value  of  a  waterfall  as  a  scenic  display 
is  used  as  an  argument  against  hydro-electric  development. 
A  picture  is  drawn  of  a  dry  Niagara,  due  to  heavy  bypass- 
ing of  water  through  the  plants  in  dry  season.  To  show 
such  a  sad  sight,  a  photograph  is  reproduced  of  the  Niagara 
bed  unwatered  by  an  ice  jam  above.  Granting  that  despoil- 
ing Niagara  would  be  infamous  except  in  the  case  of  dire 
necessity  in  maintaining  life,  yet  why  try  to  argue  it  in 
dollars  and  cents  by  claiming  that  the  entire  annual  tourist 
trade  of  $20,000,000  would  be  lost  if  the  beauty  of  this  water- 
fall fades  for  two  or  three  weeks  in  the  dry  season,  just 
as  it  has  disappeared  nearly  every  winter,  of  late,  through 
ice   jams? 

Mr.   Bolton   defines   the  most   economic   utilization   of  water 


power  as  that  "by  Huch  InduHtiieit  iih  will  iilllize  Ihe  mn- 
tliuious  force  of  the  falls  for  the  greatibl  length  of  lline  ' 
This  sounds  plausible  and  Is  true  ho  far  as  It  koch.  but  It 
Is  only  a  speclHc  statement  of  a  still  more  buHic  Idea — 
that  the  most  economic  utilization  occurs  when  the  total  com 
of  displaced  prime  power  would  be  a  maximum  (and  above 
the  total  cost  of  delivered  hydraulic  power).  The  further 
argument  (based  on  the  pseudo-f uiidameiital  Idea)  that  hy- 
dro-electric power  is  not  JUHtlfiable  for  the  erratic  load  of 
personal-comfort  and  manufacturing  service,  must  therefore 
fall.  If  we  can  determine  that  enough  HUch  Hervlces  actu- 
ally exist  and  will  truly  cost  enough  less  by  transmitted 
water  power,  so  that  the  total  saving  Is  more  than  that  ex- 
pected from  any  and  all  of  the  less  erratic  users.  There- 
fore, it  is  seen  that  the  author's  astonishing  statement  (page 
79)    is   fallacious,  as  a   broad   complete  generalization: 

"The  proposition  to  convert  water  power  to  electrical 
energy,  for  the  purpose  of  its  conveyance  to  long  distances 
for  general  commercial  and  public  purposes.  Is  economically 
unsound." 

That  is  not  all;  by  a  naive  multiplication  of  high  loss  per- 
centages and  low  load  factors,  the  efficiency  of  generation  and 
transmission  Is  made  to  appear  as  about  2.t'; — In  contrast 
with  the  40  to  60%  that  has  been  obtained.  The  author's  idea 
evidently  is  that  use  of  peak-load  capacity  and  efficiency  of 
operation  ai"e  synonymous. 

Further  on,  Mr.  Bolton  shows  that  the  apparent  gain  In. 
Ontario  by  decreased  rates,  so  far,  aggregates  $652, OnO  per 
annum,  with  a  net  gain  after  the  deductions  for  Increased 
cost  of  street  lighting  and  for  sinking-fund  payments,  of 
$295,000,  or  $S  per  customer  per  year.  This  has  required  a 
municipal  debt  of  l$14.60  per  capita,  equivalent  to  $58.40  per 
customer  benefited.  Mr.  Bolton  argues  that  this  is  thorough- 
ly undesirable  on  broadest  economic  grounds.  I..ooking  at 
these  figures  closely,  it  is  seen  that  the  interest  on  the  in- 
vestment per  customer,  at  5 'v.  would  be  only  $2.40  per 
annum,  giving  an  economic  gain  of  $5.60  per  annum  per  cus- 
tomer under  the  new.  compared  with  the  old.  situation.  It 
is  not  that  such  results  as  an  economic  entity  are  lamentable, 
but  in  their  individual  bearing  upon  the  lives  of  the  citizens 
— in  that  the  cost  of  street  lighting  may  have  been  in- 
creased, duplication  of  facilities  permitted,  benefits  dis- 
tributed unevenly,  and  a  large  public  debt  created  for  a 
service  perhaps  not  demanded  by  the  larger  part  of  the 
people,  together  with  an  unscientific  adjustment  of  rates, 
which  permits   of  a  growing  deficit. 

Looking  at  the  book  as  a  whole,  it  would  seem  that  Mr. 
Bolton  had  taken  the  edge  from  his  strictures  on  the  Ontario 
Commission  by  his  confusing  hydraulics  and  doubtful  eco- 
nomics. He  would  have  done  better  to  have  stuck  to  his 
attack  of  this  instance  of  municipal  operation  and  not  have 
tried    to    prove    too    much. 


River   Engineering 


♦See  p.   1035  for  brief  notice   of  the   two  latest   reports. 


RIVERS  AND  ESTUARIES.  OR  STREAMS  AND  TIDES — An 
Elementary  Study.  By  Henry  Hunter.  M.  Am.  Soc.  C.  E. 
New  York  and  London:  Longmans.  Green  &  Co.  Cloth; 
6x9   in.;    pp.   69;    illustrated.      $1    net. 

European  engineers  as  a  class  have  much  more  experience 
in  river  engineering  than  have  their  brothers  in  the  United 
States,  where  such  problems  are  the  particular  province  of 
the  Engineer  Corps  of  the  Army.  This  will  explain  why  Mr. 
Hunter,  one  of  the  leading  river  and  harbor  engineers  of 
England,  has  found  it  desirable  to  devote  much  of  his  valu- 
able time  to  a  series  of  elen^entary  lectures  on  river  and  har- 
bor control  to  students  of  engineering  and  to  put  more  time 
and  energy  into  the  revision  of  these  lectures  for  the  little 
book  which  is  noted  above.  So  completely  has  this  branch  of 
engineering  passed  over  to  the  military  arm  of  the  profes- 
sion in  America  that  we  doubt  if  a  similar  set  of  lectures 
would  be  accepted  in  the  curriculum  of  an  American  uni- 
versity. And  yet  the  recent  floods  in  the  Middle  West  have 
thoroughly  demonstrated  that  the  river  problem  is  one  of  the 
big  ones  of  this  country-  and  one  that  must  eventually  be 
treated  on  a  much  larg.  .■  scale  than  its  present  mere  ap- 
plication to  "navigable"  .  treams.  the  adjective  being  a  mat- 
ter  of   court    interpretation-,. 

The  introductory  chapters  of  the  book  refer  to  the  diffi- 
culties of  the  study  of  ■■ivers  and  estuaries,  attempt  certain 
definitions  and  expla'n  methods  of  approach  to  the  examina- 
tion of  any  particular  river  or  harbor.  The  next  chapters 
take  up  the  question  of  flow,  and  the  final  ones  describe 
river  and  estuarial  works,  in  general  and  particular,  using 
some   of  the   noted  works  of  the   world  as   examples. 

While  Mr.  Hunter's  lectures,  and  his  consequent  book,  are 
not  applicable  to  any  of  these  small  river  problems  which 
are    now    of   such    concern    to    this    country,    they    are    so    ad- 
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mirable  a  brief  exposition  of  the  fundamentals  of  river  and 
estuary  hydrology  that  we  wish  that  they  could  be  in  the 
hands  of  every  technical  student  in  the  United  States,  and 
further  that  they  could  be  amplified  to  meet  our  own  par- 
ticular troubles.  They  are  in  a  delightful  literary  style,  com- 
plete in  the  general  information  they  convey  and  clear  in  the 
presentation  of  that  information.  The  subject  is  such  a 
large  one  that  a  small  book  can  give  on'.y  the  most  cursory 
survey,  but  Mr.  Hunter  has  made  that  survey  as  compre- 
hensive as  could  be  hoped  for. 


Mechanics 


Reviewed    by   LEWIS    E.    MOORE* 

THE    THEORY    AND    PRACTICE    OF   MECHANICS— By    S.    E. 
Slocum.    Professor  of   Applied   Mathematics.   University    of 
Cincinnati.     New  York:   Henry  Holt  &  Co.     Cloth:  6x9  in.: 
pp.   xlii  +  442:    328    text    illustrations.      53. 
ANALYTICAL    MECHANICS — For    Students     of     Physics     and 
Engineering.      Bv   Haroutune   M.    Dadourian.   Instructor  of 
Physics.  Sheffield  Scientific  School.  Yale  University.     New 
York:   D.   Van  Nostrand   Co.     Cloth:   6x9   in.;   pp.   xii  +  353: 
148  text  figures.     $3.  net. 
The  author's  aim   in   the  first  of  the  books  before   us  will 
perhaps    be    best   understood    by    quoting    the    first    two    para- 
graphs   of   the    preface   as   follows: 

A  course  in  theoretical  mechanics  often  lacks  the  strength 
and  vitality  resulting  from  practical  applications,  whereas 
a  course  in  applied  mechanics  is  likely  to  be  so  technical  and 
limited  in  Its  ranere  as  to  obscure  the  meaning  and  scope  of 
the  fundamental  principles  involved.  By  properly  combining 
theory  and  practice  the  efficiency  of  instruction  is  greaily 
Increased,  and  mechanics  also  becomes  a  powerful  insliu- 
ment  for  coordinating  mathematics  and  physics  with  tech- 
nology. 

In  this  text  the  aim  is  to  present  the  fundamental  princi- 
ples of  mechanics  in  such  a  way  as  to  emphasize  their  actual 
significance  and  relationship,  and  at  the  same  time  make  them 
a  matter  of  intelligent  interest  to  the  average  student  of 
Junior  grade  In  colleges  and  universities,  and  in  technical 
and  engineering  schools.  In  each  article  the  explanation  Is 
given  a  body  by  direct  application  to  some  practical  problem 
within  the  range  of  the  student's  experience  or  understand- 
ing. 

The  first  32  pages  are  given  over  to  various  tables  of  con- 
stants, properties  of  various  plane  and  geometric  figures, 
tables  of  logarithms  and  conversion  tables,  etc.  The  first 
chapter  deals  with  the  geometry  of  motion  and  the  relation 
between  velocities  and  accelerations  In  both  linear  and  angu- 
lar motion  and  closes  with  four  pages  on  Kepler's  Laws  of 
Planetary  Motion.  The  second  chapter  begins  with  Newton's 
Laws  of  Motion  and  follows  the  relations  between  mass, 
force  and  weight  wllh  the  principles  of  work  and  energy,  and 
impulse  and  momentum.  It  closes  with  a  discussion  of  the 
units  of  time,  weight  and  length  which  are  in  common  use. 
Chapter  3  is  headed  "Statics,"  and  takes  up  center  of  grav- 
ity, moment  of  Inertia,  composition  and  resolution  of  forces, 
virtual  work,  simple  structures  and  flexible  cords.  Chapter  4 
deals  with  friction  and  lubrication  and  would  seem  to  fit  bet- 
ter in  a  book  on  machine  design  than  it  does  in  one  on  me- 
chanics. It  takes  up  various  types  of  bearings  and  of  fric- 
tion surfaces  very  much  In  detail  both  as  to  construction  and 
computation.  Chapter  5  takes  up  the  kinetics  of  particles, 
harmonic  motion,  forced  vibration,  pendulums  and  the 
brachlstochrone.  Chapter  6  applies  the  principles  of  kinetics 
to  solid  bodies  and  treats  of  least  work  and  transverse  vibra- 
tion In  beams.  Chapter  7  treats  of  the  dynamics  of  rotation, 
flywheels,  governors,  balancing  of  engines  and  the  gyroscope. 
The  book  is  smoothly  written,  but  Is  extremely  mathe- 
matical. The  author  has  so  arranged  It  that  the  principles 
of  mechanics  are  subordinated  to  their  mathematical  treat- 
ment. The  definitions  throughout  are  expressed  In  mathe- 
matical language  rather  than  In  words,  and  the  statement  of 
principles  is  also  made  mathematically.  This  Is  unfortunate, 
as  the  average  student  Is  almost  entirely  lacking  In  the  abil- 
ity to  translate  the  meaning  of  an  equation  Into  words.  Con- 
sequently, In  a  book  In  which  the  treatment  Is  so  largely 
mathematical,  the  student  Is  apt  to  gain  the  Idea  that  me- 
chanics Ik  a  branch  of  mathematics,  rathi-r  than  of  natural 
■clence.  The  fundamental  conception  of  the  free-body  dla- 
Kram.  which  Is  so  Invaluable  as  a  means  of  attack  for  the 
student.  Is  not  mentioned  ho  far  as  the  reviewer  could  dis- 
cover. The  author's  Idea  Is  an  excellent  one,  but  It  Is  to  bo 
regretted  that  In  his  treatment  he  did  not  lean  more  to  tho 
physical  and  lens  to  the  malhematlial  side.  The  book  will 
lie  found  very  useful  by  the  teacher  of  mechiinirs  who  wishes 
to  use  it  as  collaternl  reading  In  connection  with  a  course 
which  rteflnes  more  closely  the  elementary  principles  and  om- 
phnslzes  them  from  the  physical  rather  than  tho  mathematical 
side. 

*AHHlKtant  I'rofessor  of  Civil  Engineering,  MasHachusetts 
Institute  of  Technology,  Boston,  Mass. 


The  second  of  these  books  is  based,  as  so  many  textboolis 
are,  upon  a  course  of  lectures  and  recitations  which  the  writer 
has  given,  in  this  case,  to  a  class  in  electrical  engineering.  The 
author  has  aimed,  as  stated  in  the  preface,  to  present  the 
subject  in  such  a  manner  that  the  student  will  acquire  a  firm 
grasp  of  the  fundamental  principles  and  learn  how  to  ap;ily 
them  to  problems  with  a  minimum  amount  of  mental  effort, 
that  is,  the  author  has  aimed  at  economy  of  thought,  but  has 
not  reduced   the  subject  to  a  collection  of  rules  and  formulas. 

The  first  chapter  takes  up  the  addition  and  resolution  of 
vector  quantities.  The  second  chapter  defines  a  force,  and 
takes  up  the  equilibrium  of  a  particle.  On  account  of  the 
criticisms  of  Newton's  Laws  of  Motion,  which  have  been 
made  in  various  quarters,  the  writer  has  based  his  text  upon 
one  law  wiiich  is  that  "to  every  action  there  is  an  equal  and 
opposite  reaction,  but  the  sum  of  all  the  actions  to  which  a 
body  or  part  of  a  body  is  subject,  at  any  instant,  vanishes." 
This  chapter  also  takes  up  statics  and  kinetic  friction  and 
the  stresses  in  strings  and  certain  simple  frames.  The  third 
chapter  treats  of  motion  or  translation  and  rotation  in  con- 
nection with  rigid  bodies;  instantaneous  axis,  torque,  couples, 
rolling    friction    and    journal    friction. 

Up  to  this  point  the  treatment  is  simple  and  such  as  to 
be  readily  comprehended  by  the  average  student.  From  this 
point  on  it  becomes  more  mathematical.  Chapter  4  is  headed 
"The  Equilibrium  of  Flexible  Cords."  Chapter  5  takes  up 
motion  and  the  various  units  of  force,  mass,  space  and  time 
used  in  that  connection.  The  author  takes  up  the  C.  G.  .S. 
system  and  also  the  British  gravitational  system,  laying 
rather  more  stress  upon  the  former  than  upon  the  latter, 
which  perhaps  is  unfortunate  in  a  book  to  be  used  by  Eng- 
lish speaking  students.  It  would  seem  that  his  treatment  of 
tangential  and  normal  components  of  acceleration  could  have 
been  somewhat  simplified.  Chapter  6  treats  of  the  motion  of 
a  particle,  kinetic  reactions,  the  relation  between  mass  and 
weight,  falling  bodies  and  simple  harmonic  motion.  Chapter 
7  is  devoted  to  the  center  of  mass  and  the  moment  of  inertia, 
which  are  treated  in  the  usual  way.  Chapters  8  and  9  are 
confined  to  work  and  energy.  Chapter  10  takes  up  the  ques- 
tion of  fields  of  force  and  Newtonian  potential.  The  next 
chapter  is  devoted  to  the  motion  of  a  rigid  body  in  one  plane 
and  takes  up  both  tiansverse  and  rotary  motion.  Chapters  12 
and  13  treat  of  impulse  and  momentum.  The  treatment  Is 
not  unusual,  but  the  reviewer's  attention  was  caught  by  the 
very  simple  mathematical  demonstration  of  the  reason  why  a 
pile-driving  hammer  should  be  considerably  heavier  than  the 
pile.  Chapters  14  and  15  take  up  the  motion  of  a  particle  In 
a  field  of  force  and  periodic  motions. 

The  book  contains  a  large  number  of  good,  illustrative 
problems.  The  treatment  throughout  leans  more  to  the  phy- 
sical than  to  the  mathematical  side  and  the  book  Is  to  be 
commended  in  this  particular.  The  subject  matter  covered 
does  not  in  general  differ  greatly  from  that  covered  In  the 
usual  textbooks  on  mechanics,  and  it  would  seem  that  the 
same  course  could  be  given  from  the  existing  books  on  the 
subject,  such  as  Maurer  or  Church.  It  Is  a  'difficult  matter  to 
write  a  book  on  the  subject  of  theoretical  mechanics  which 
presents  the  subject  in  a  new  way.  and  the  author,  while  h© 
has  succeeded  In  producing  a  very  creditable  textbook,  h.TM 
not  varied  from  what  may  be  called  the  stand.ird  methods  of 
treatment   in   any  appreciable  degree. 


A  French  Book  on  Steam  Boilers  and 


Steam  Engines 


CHAUDIERES  A  VAl'EUR,  MACHINES  A  VAPEUR— Bv  L. 
Culllot,  Professor  of  Mechanlrs.  National  School  of  Arts 
and  Industries  at  Anger.s.  Vol.  3,  Cours  di'  Mecanlque. 
Paris  (France):  Ch.  Heranger,  15  Rue  des  Snints-Pf^res. 
Cloth:  6x8  In.;  pp.  410;  277  figures  in  the  text.  15 
francs. 

Like  other  books  of  this  series,  this  oni'  is  of  a  com- 
prehensive character,  dealing  chiefly  with  principles  Involved 
and  general  types  of  construction.  It  Is  largely  mathemati- 
cal   In    character. 

The  section  dealing  with  boilers  (170  pages)  discusses 
first  the  production  of  heat  by  dirferint  fuels,  furnaces  and 
draft  appliances,  and  then  thi-  production  of  steam  In  va- 
rious types  of  boilers.  There  Is  a  chapter  on  apparatus  for 
feed-water  supply  and  on  hi>atlng.  circulation,  mechanical 
stoking,    condensing   and    superheating. 

The  section  on  steam  englni's  opens  with  a  brief  historlcnl 
statement,  and  a  dlscuHslon  of  thi'  ini'<'hanlcnl  principles  of 
the  utilization  of  steam.  Including  the  subje<'t  of  superheat- 
ing. It  Includes  reference  also  to  tin-  Slumpf  engine.  In 
which  the  steam  flows  always  In  oni'  diri'ctlon.  the  exhaust 
being   at    the    middle   of   tho    cylinder    Instead    of   at    tho   ends. 
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Valvis  and  valve  gears  In  great  varUty  arc  next  considered, 
and  ;)0  pases  are  occupied  by  a  tfeometrlcal  study  of  steam 
distribution  by  various  gears.  A  short  chapter  is  devoted  to 
compound    engines,    mainly    as    to    their    steam    economy. 

The  tlnal  chapter  (50  pages)  deals  with  steam  turbines, 
which  It  traces  back  to  de  Laval  (1SS3)  and  I'arsons  (1884). 
The  main  features  of  several   type.s  of  maehini'     are  described. 

Alternating-Current  Machinery 


I'd    by    liltU'    A.    I>()F' 


THK  DESIGN  OF  ALiTlilRNATING-CUKUIONT  MACHINERY— 
By  James  H.  Barr.  A.  M.  Inst.  E.  E.,  hate  l,eelurer  in 
Electrical  Engineering.  Heriot-Watt  t;ollege.  Kdinbui-gh, 
and  R.  1).  Archibalii.  A.  M.  Inst.  E.  E..  Head  of  Electrical 
Engineering  Department,  Dundee  Technical  College.  New 
York:  The  Macmillan  Co.  London  Whittaker  &  Co. 
Cloth;  6x9  in.;  pp.  xvi  +  496;  34U  text  Illustrations  and  17 
plates.      $3.75,   net. 

Written  by  the  late  James  R.  Barr,  this  book  has  been 
revised  for  publication  by  Robert  D.  Archibald.  It  is  Intended 
to  be  a  companion  volume  to  Mr.  Barr's  book  on  ''Direct-Cur- 
rent Electrical  Engineering,"  and  is  primarily  Intended  for 
designing  engineers,  although  it  should  prove  very  useful  to 
any   one  desiring   a   more   intimate   knowledge   of   this  subject. 

It  does  not,  as  the  title  would  make  one  believe,  cover  the 
whole  subject  of  alternating-current  machinery,  but  merely 
alternators,  transformers  and  rotary  converters.  These  are. 
however,  covered  very  comprehensively  with  an  abundance  of 
data  and  examples  relating  to  the  European  design  of  such 
apparatus. 

The  book  is  divided  into  fifteen  chapters,  of  which  seven 
deal  with  alternators,  three  with  transformers  and  three  with 
rotary  converters.  The  first  chapter  is  devoted  to  the  theory 
of  alternating  currents  and  deals  with  complex  wave  forms 
and  harmonics,  a  number  of  examples  on  wave-form  analysis 
being    given. 

The  second  chapter,  and  one  of  the  most  important  of  the 
book,  takes  up  the  subject  of  insulation.  This  subject  has 
not  in  the  past  received  the  attention  which  it  deserved,  but 
with  the  rapid  increase  In  high  potentials,  a  great  activity 
is  now  manifest  in  the  research  work  on  this  subject.  In  the 
early  days  of  electrical  engineering  the  general  practice  was 
to  consider  only  the  ohmic  or  insulating  resistance,  and  that 
Insulating  material,  which  by  measurement,  gave  the  highest 
f.nsulation  resistance  was  regarded  as  the  best.  This,  how- 
ever, was  a  wrong  basis  on  which  to  make  comparisons,  be- 
cause the  insulation  resistance  depends  largely  upon  the 
■moisture  contained,  and  in  a  given  sample  can  be  varied  very 
greatly  by  simply  putting  the  sample  through  a  prolonged 
process  of  baking.  The  dielectric  or  disruptive  strength  of 
a  material,  rather  than  the  insulation  resistance,  is  now 
recognized  as  the  true  measurement  of  its  usefulness  as  an 
insulator,  the  dielectric  strength  depending  chiefly  upon  the 
molecular  structure  of   the   material. 

The  effect  of  the  potential  gradient  and  of  specific  induc- 
tive capacity  upon  the  disruptive  voltage  of  a  compound 
dielectric  is  well  illustrated  and  directions  of  tests  for  dielec- 
tric strength  are  given;  the  influence  of  the  shape  of  the 
electrodes,  mechanical  pressure,  wave  form,  frequency,  etc., 
being  taken  up.  The  properties  of  a  number  of  insulating 
materials,  such  as  mica,  pressphan.  vulcanized  fibers,  im- 
pregnated paper  and  cloth,  oils  and  varnishes,  etc.,  are  de- 
scribed, a  number  of  curves  being  given  showing  the  actual 
disruptive  strength  of  these  materials.  In  addition  to  this. 
methods  of  insulating  generator  and  transformer  windings, 
and  *hickness  of  insulation  used  are  shown,  and  a  table  gives 
the  usual  values  of  testing  voltages  adopted  by  British  manu- 
facturers. 

Tile  subject  of  alternator  design  is  covered  very  thor- 
oughly, almost  one-half  the  contents  of  the  book  being  de- 
voted to  the  same.  Mechanical  construction  features  of  both 
slow-,  medium-  and  high-speed  machines  are  dealt  with.  This 
Includes  a  short  paragraph  on  the  ventilation  of  high-speed 
turbo-alternators,  but  nothing  is  said  regarding  the  provisions 
which  nowadays  are  made  in  the  design  of  slow-  and  medium- 
speed  alternators  to  insure  the  best  ventilation.  This  is  at 
the  present  a  very  'live  subject  and  almost  all  modern  al- 
ternators of  large  size  are  now  constructed  so  that  the  path 
of  the  ventilating  air  is  controlled  and  thus  the  best  cooling 
effect    obtained. 

The  theory  of  the  electrical  design  is  gene  into  thoroughly, 
numerous  tables  and  curves  being  included,  giving  values  of 
coefficients,  etc.,  obtained  from  long  experience.  A  large  num- 
ber of  example  are  also  given  outlining  the  procedure  of 
actual  designs  and  tests,  while  a  whole  chapter  is  devoted  to 
the   important   subject   of   parallel    operation. 


♦Power  and  Mining  Engineering  Department,  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 


The  subject  of  transformers  begins  with  a  review  of  the 
fundamental  prinelpli-s,  the  usual  Iriinsfurmer  dlagruti'iH  be- 
ing given.  The  text  deals  lurgidy  with  core-type  designs,  tho 
reason  for  this  being  the  fact  that  this  type  is  mostly  used 
abroad  while  In  this  country  the  opposite  Is  the  case,  espe- 
cially for  larger  sizes.  Not  much  new  material  has  been 
added  to  this  subject,  although  remarkable  results  have  been 
obtained  In  the  last  few  years.  In  that  transformers  are  now 
being  built  for  operating  voltages  as  high  as  150.000  volts  anil 
In  capacities  up  to  14,000  kv.a.  In  order  to  accomplish  this 
a  number  of  novel  features  have  been  Incorporated  In  the 
design,  both  electrical  and  mechanical.  While  formerly  a 
close  regulating  transformer  (one  with  low  Inherent  reac- 
tance) was  of  prime  Importance,  this  Is  no  longer  so.  Safety 
to  withstand  the  severe  mechanical  strains  Imposed  on  short- 
circuits  is  now  the  chief  consideration  and  in  order  to  limit 
these  strains  to  a  safe  value,  the  transformers  are  now  gen- 
erally being  designed  for  much  higher  reactance  than  for- 
merly, the  rigulation  being  taken  care  of  by  automatic  volt- 
age regulators.  Improved  methods  of  bracing  the  colls  and 
of  insulating  the  windings,  and  the  provisions  made  for 
bringing  out  the  high-tension  leads  belong  also  to  the  most 
difficult  problems  In  transformer  designs  which  now  have  been 
successfully  solved,  and  which  would  have  been  an  Interesting 
addition    to   the   matter  covered   In   this  book. 

The  chapteis  on  rotary  converters  should  be  well  received, 
as  comparatively  little  has  been  written  In  English  on  tV:e 
design  of  this  type  of  machinery.  The  fundamental  principles 
are  described,  including  the  transformation  ratios  and  the 
factors  which  affect  these  ratios.  The  subjects  of  armature 
reaction,  heating  and  output  are  also  briefly  covered,  as  Is  the 
subject  of  voltage  regulation,  although  this  latter  should  have 
been  gone  into  more  thoroughly.  For  example,  nothing  is  said 
about  the  regulating-pole  converter,  which  Is  now  being  suc- 
cessfully used  to  a  very  great  extent  in  this  country  for  va- 
riable   voltage   work. 

A  reference  to  the  commutating-pole  converter  might  also 
have  been  interesting,  this  type,  with  its  large  overload  ca- 
pacity, now  being  used  to  the  greatest  extent  where  the  load 
is    apt    to    fluctuate    greatly,    such    as    for    r;;iUvay   work. 

The  subject  of  rotary  converters  ends  up  with  an  actual 
example   of  a   design    of  a   compound-wound    machine. 

Fifteen  large  plates  are  included  with  the  book,  showing 
construction  of  different  types  of  alternators,  transformers 
and    converters   of   European  design. 

While  the  book  undoubtedly  will  be  of  value  to  designing 
engineers,  it  can  hardly  be  considered  as  good  as  some  of  the 
books  which  have  recently  been  published  in  this  country  on 
similar  subjects. 


"The  Need  for  a  National  Budget"  and  "A  Budget  for  the 
Fiscal  Year  1914,"  are  the  titles  of  two  important  recent  Con- 
gressional documents  (House  No.  854.  June  27,  1912,  and  Seri- 
ate No.  1113,  Feb.  2K.  1913).  Officially,  the  contents  of  er.rh 
volume  is  a  message  from  ex-President  Taft  to  Congress,  with 
supporting  documents  embodying  a  portion  of  the  work  done 
during  the  past  two  years  or  so  by  the  President's  Commis- 
sion on  Economy  and  Efficiency,  of  which  F.  A.  Cleveland  Is 
chairman. 

The  first  volume  is  a  valuable  monograph  on  the  Budget 
in  general  and  the  need  of  the  United  States  for  one  in  par- 
ticular. It  shows  how  the  United  States  has  muddled  along 
for  a  century  and  a  quarter  without  a  budget  and  what  a 
valuable  aid  to  economy  efficiency  and  administrative  control 
a   budget   would   be.      Foreign   budgetary   practice  is   reviewed. 

The  second  volume,  as  the  title  indicates,  submits  a  reol 
budget  for  the  fiscal  year  1914.  As  this  budget  was  trans- 
mitted to  Congress  only  a  week  before  its  final  adjournment 
it  was,   of   course,    too  late  for  cction   by   that   body. 

We  understand  that  there  is  good  reason  to  expect  that 
President  Wilson,  when  the  proper  time  comes,  will  support 
the  federal-budget  plan  as  heartily  as  did  ex-President  Taft. 
It  is  to  be  hoped  that  Congress  will  sanction  the  plan,  so  we 
shall  no  longer  witness  the  spectacle  of  annual  appropriations 
of  a  billion  dollars  being  put  through  Congress  piecemeal, 
in  separate  bills  uncorrelated  with  each  other  or  with  avail- 
able revenue,  and  with  no  adequate  means  of  comparing  ap- 
propriations with  past  expenditures,  nor  either  of  these  two 
with  the  actual  needs  of  the  country,  and  with  absolutely  no 
means  of  testing  the  efficiency  with  whicli  funds  appropriated 
are  expended.  The  United  States,  of  all  the  civilized  coun- 
tries  in    the   world,   stands   alone    in    this    respect. 


OIL  AND  GAS  WELLS  THROUGH   WORKABLE  COAL  BEDS 

— Papers  and  Discussions.     By  George  S.  Rice,  O.  P.  Hood 

and  others,     "^'ashington.  D.  C:  Bureau  of  Mines.     Paper: 

6x9    in.:   pp.    101;    illustrated. 

In    discussing    methods    of   protecting   bore-holes    fc-r   pur- 
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poses  of  safety,  a  number  of  sectional  drawings  are  given  to 
show  how  concrete  may  be  used  for  sealing  casings.  Regula- 
tions for  the  protection   of  coal  beds  are  suggested. 


Overhaul 


Reviewed   by 


S.  ROBERTS* 


EARTHWORK  HAUL  AND  OVERHAUL.  Including  Economic 
Distribution — By  J.  C.  L.  Fish.  51.  Am.  Soc.  C.  E..  Some- 
time Division  Engineer,  Lake  Shore  &  Michigan  Southern 
Railway:  Professor  of  Railroad  Engineering.  Leland  Stan- 
ford. Junior,  University.  New  York:  John  Wiley  &  Sons. 
London:  Chapman  &  Hall.  Ltd.  Cloth:  6x9  in.;  pp.  xlv  + 
165:  66  text  figures.      $1.50   16/6),  net. 

Air.  Fish  presents  a  comprehensive  r^sum^  of  much  of 
the  literature  on  overhaul.  The  book  is  interspersed  with 
numerous  explanator.v  diagrams,  and  deals  with  the  subject 
from  the  primary  definition  of  haul  to  the  application  of  the 
"economic  haul  distance"  in  the  determination  of  proper  dis- 
tribution. 

Three  bases,  or  theories,  for  the  computation  of  overhaul 
are  demonstrated.  Preference  is  given  to  the  one  set  forth 
in  the  "Manual  of  Recommended  Practice"  of  the  American 
Railway  Engineering  Association  (ISll).  as  incorporated  in 
the  "Specifications  for  the  Formation  of  the  Roadway."  under 
optional  clause  48-a.t  After  the  exposition  of  this  basis,  no 
other  premise  is  considered.  Under  it  eight  methods  of  com- 
puting overhaul  for  a  simple  case,  and  five  methods  for  a 
more  complex  condition  are  minutely  analyzed  and  illustrated. 
Diagrams  and  a  reproduction  of  a  profile  of  work  actually 
performed  are  used.  The  results  are  tabulated,  showing  the 
total  overhaul  given  by  each  procedure,  the  difference  in 
"station  cu.yd."  (cu.yd.  hauled  100  ft.)  and  a  comparison  of 
the  percentage  of  relative   probable  error. 

Consideration  is  given  to  the  accuracy  of  method  consist- 
ent with  the  necessarily  approximate  cross-section  data  and 
the  uncertainty  of  behavior  of  excavated  material.  Finally 
inferences  are  drawn  as  to  the  time  and  method  justifiable 
In  overhaul  computations.  The  last  three  chapters  of  the 
book  explain  the  "economic  haul  distance";  Its  application  in 
connection  with  balancing  lines  and  the  mass  diagram,  or 
profile,    to    determine    economic    distribution. 

The  author  quotes  or  refers  to  articles  and  publications  by 
Allen.  Fisher,  Gillette,  Molitor  &  Beard,  Prelini,  Raymond. 
Russel,  Searles.  Webb.  "Engineering  News,"  and  the  American 
Railway  Engineering  As-soclatlon.  There  Is  nothing  new  or 
previously  unpublished  In  the  book,  unless  it  is  the  idea  of 
swell  In  excavated  material  reduced  to  swell  and  equating 
factors,  which  are  employed  to  keep  the  balancing  line 
always  horizontal  or  level.  The  expediency  of  this  refinement 
may  be  questioned  b,v  many;  especially  in  preconstruction 
Investigations.  During  construction,  an  experienced  engineer 
will  require  the  keeping  of  as  full  and  accurate  records  of 
actual  distribution  of  material  as  possible  and  will  adjust 
overhaul  computations  accordingly.  The  author  states  In 
substance,  all  things  considered,  computation  of  overhaul 
by  means  of  the  mass  diagram  gives  results  within  the  limit 
of  accuracy  of  the  field  data. 

The  unforseen  and  indi-terminate  exigencies  of  construc- 
tion, such  as  unusual  weather  conditions,  delay  In  completion 
of  certain  controlling  structures,  injunctions,  change  of  line 
or  grade,  and  even  character  of  equipment,  may  materially 
derange  or  practically  destroy  any  prearranged  scheme  of 
distribution.  Therefore,  without  depreciating  the  value  of 
distribution  study,   the   less  elaborate   explanations  and    meth- 
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cago. 

tNo  payment  shall  be  made  for  hauling  material  when  the 
length  of  haul  does  not  exceed  the  limit  of  free  haul,  which 
shall  be  ft. 

The  limits  of  frei-  haul  shall  be  determined  by  fixing  on 
the  profile  two  points  cone  on  each  slili'  of  the  neutral  grade 
point),  one  in  excavation  and  the  other  In  embankment,  such 
that  the  distanci-  betwien  them  shall  equal  the  specified  free- 
haul  limit  anti  the  Included  iiuantllles  of  ixcavatlon,  and  em- 
bankment balance.  All  haul  on  material  beyond  this  free- 
haul  limit  shall  be  estimated  and  paid  for  on  the  basis  of  the 
following    mi-thod  of  computation: 

All  material  within  this  limit  of  free  haul  shall  be  elim- 
inated   rrom    furlhir   consideration. 

Th>-  distance  between  the  center  of  gravity  of  the  remain- 
ing mass  of  excavation  and  C4-nter  of  gravity  of  the  resulting 
embankment,  less  the  limit  of  free  haul  as  above  described, 
shall  be  the  length  of  overhaul;  and  the  <  omiienHatlon  to  be 
rend'-red  Iherifor  shall  be  determined  by  multiplying  the 
yardage  In  the  remaining  mass,  as  abovi'  diHtrlbed.  by  the 
length  of  the  overhaul.  Payment  of  the  same  shiill  be  by 
units  of  1   cu.yd.   hnulid   10ft   ft. 

Where  material  Is  obtained  from  borrow  pits  along  Ihi' 
embankment  and  runways  are  constructed,  the  haul  shall 
he  determined  bv  the  distance  the  team  neci'ssarlly  travels. 
The  overhaul  on  mali-rlal  thus  hauled  shall  be  detirmlni'd 
bv  multlplvlng  Ihi-  yardage  mo  hauled  by  half  the  round  dis- 
tance made  by  the  team,  less  the  free-haul  distance.  The 
runwavs   shall    be  established   by   the   engineer. 


ods  of  some  of  the  other  authors,  above  mentioned,  will  gen- 
erally prove  satisfactor.v  and  sufficient  for  the  requirements 
of  practice.  Molitor  &  Beard's  method  of  computing  overhaul, 
and  Ra.vmond's  explanation  of  the  mass  diagram  and  its 
uses,   give    the   succinct   meat   of   the   subject. 

Mr.  Fish's  demonstrations  are  clear.  Under  his  assump- 
tions his  reasoning  and  equations  are  correct.  He  gives  both 
methods,  where  swell  is  considered  and  where  it  is  not.  His 
book  as  a  treatise  on  its  subject  should  prove  a  useful  and 
A-aluable  work  of  reference.  To  the  reviewer  there  seem  to 
be  many  repetitions  of  details  and  some  near  repetition  of 
subject  matter.  The  volume  of  the  book  might  be  reduced 
one-half  by  the  rearrangement  of  some  parts  and  the  elim- 
ination   of    others   without   diminution   of  scope   or   usefulness. 

-As  the  book  is.  it  brings  out  many  more  points  in  overhaul 
than  many  engineers  at  first  thought  might  believe  to  exist. 


BUILDING  CONSTRUCTION— Bv  John  H.  Markham.  Edwin 
Gunn.  Alan  G.  James,  Herbert  A.  Satchell.  F.  M.  Simpson 
and  J.  D.  Crace.  Vol.  11.  [Being  part  of  The  Architects' 
Library.]  New  York  and  London:  Longmans.  Green  eft  Co. 
Cloth:  6x9  in.;  pp.  ix  +  360;  142  text  illustrations.  f4 
(10   6).    net. 

The  first  volume  of  the  series,  of  which  the  book  before 
us  is  the  second  and  last,  was  entitled  "Building  Construc- 
tion" and  was  reviewed  in  the  Engineering  Literature  supple- 
ment of  "Engineering  News,"  Mar.  16.  1911,  p.  40.  As  stated 
then,  the  series  is  intended  primarily  for  architects,  and  as 
such  glosses  over  a  number  of  points  of  design,  particularly 
the  mathematical  analyses,  which  are  required  and  desired 
by  engineers.  The  second  and  last  volume  is  devoted  about 
equally  to  reinforced  concrete  and  to  the  general  treatment 
of    the    various    fittings    and    finishings    to    buildings. 

The  reintorced-concrete  portion,  written  by  John  H.  Mark- 
ham,  is  conventional  in  Ihe  treatment  of  the  subject,  making 
allowances  for  the  more  complicated  methods  at  present  in 
use  in  England.  The  succeeding  portions  are  of  more  direct 
interest  to  American  constructors,  particularly  of  the  archi- 
tectural persuasion  rather  than  the  engineering.  They  are, 
briefly,  sections  on  roof  coverings,  which  include  slate,  tile, 
.stone  plate  and  hatches,  by  Edwin  Gunn;  external  plumbing, 
which  includes  leads,  flats,  gutters,  joints,  etc..  by  .Man  G. 
James;  glazing,  by  John  H.  Markham;  timber,  mostly  an  ex- 
position of  the  various  building  woods  used  in  Great  Britain, 
by  H.  A.  .Satchell;  carpentry  (called  "joinery"  in  the  book), 
b.v  F.  M.  Simpson;  plastering,  by  John  M.  Markham,  and  paint- 
ing and  decoration,  by  J.  D.  Crace.  In  the  details  of  building 
fittings  the  European  countries  have  the  great  advantage  of 
many  years  of  work,  and  Amei-ican  practitioners  can  gain 
much  by  studying  the  methods  in  use  there.  Next  to  studying 
these  methods  first-hand,  the  best  thing  is  to  get  them  from 
a  well  written  book,  such  as  the  second  volume  of  this  "Archi- 
tect's Library." 


CITY  f>F  NEW  YORK  DEPARTMENT  OF  WATER-SUPPLY. 
GAS  AND  ELECTRICITY — Report  on  the  Work  Done  for 
the  Prevention  of  Water  Waste.  Cost  of  the  Same  and 
Results  .\ccompllshed  Thereby  (Oct.  1.  1912).  Henry  S. 
Thompson.  Commissioner,  l.l  Park  Row.  Paper;  6x9  In.; 
pp.    35:    illustrated. 

Tells  how  33.500,000,000  gal.  of  water  were  saved  In  .Man- 
hattan and  the  Bronx  at  a  total  expense  of  about  $138,000.  not 
allowing  for  $29,000  fines  imposed.  The  saving  was  effected 
b>-  house-to-house  Inspection,  and  Its  amount  was  estimated 
by  pltometer  gaglngs  before  and  after  district  Inspections. 
The  portion  of  the  work  done  In  1911.  tided  the  city  over  a 
remarkable  period  of  low  rainfall  (June.  1910,  to  August, 
1911.  lowest  recorded  for  same  i)erlod  In  43  years).  As  a 
result  of  the  work  as  a  whole  the  water  consumption  of  New 
York  City  was  reduced  to  101  gal.  per  capita.  The  work  was 
done  under  1.  M.  de  Varona,  chief  engineer.  Bureau  of  Water- 
Supply,  and  Henry  S.  Thompson.  Commissioner  of  the  De- 
partment  of  Water-supply.   Gas  and    Electricity. 


SPECIFK'.VTIDNS  FOR  THE  DICSIC.N.  CON.'^TRUCTION  .\ND 
OPElt.VTIo.V  OF  EXH.M'ST  SYSTEMS  FOR  GRlNDINa, 
POLISHING  .\.VD  HUFFING  WHEELS— By  William  New- 
••11,  Mechanical  Engineer,  New  York  State  Department  of 
Labor.  381  Fourth  Ave..  New  York  City.  Paper,  4x7  In.; 
pp.    8;    Illustrated, 

In  the  preface  to  these  spi-clfi<-atlons  Mr.  Newell  ex- 
plains that  the  department  of  which  he  Is  engineer  hiiH  found 
that  In  very  many  cases  exhaust  systems  In  grinding  and 
polishing  rooms  are  so  Installed  as  lo  bi>  Ineffective  for  IhelP 
work  and  to  allow  the  room  lo  becomi-  filled  with  dust,  to 
the  Injury  of  the  workmen's  health.  Such  defective  work  Is 
due  more  to  Ignorance  than  to  Intention.  It  costs  very  little 
more  In  designing  an  i-xhausl  Hystem  to  make  It  so  thai  It 
will    properly   do    Its    work    and    effectively    remove    the    fiylngr 
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dusl  and  ki-U.  These  specifications  are  published  for  free  dis- 
tribution to  eneoiiiaKe  the  hiMlalhition  i)f  dii«t-i  eiimvai 
systems   In   such   a   rannnor   that    they    will    work   effectively. 


Precise  Measurements 


Reviewed    by    N. 


i)()U.si.:v' 


KLEMKNTS  t)F  THK  l'RKCISH)N  oK  .MIOASURICM  iONTS 
AND  tiRArHU'Al>  .MlOTlHiD.S^Kv  H.  M.  (Joodwin.  I'ro- 
fcssor  of  Physics.  iMassailiiiseU.s  in.stllule  of  Teehnologv. 
New  York  and  Lundun;  WeCraw-liill  liook  Co.  Cloth; 
fi.xiP    in.;    pp.    104;    illustrated.      $1.25,    net. 

The  author  states  that  this  book,  which  consists  of  three 
parts  and  an  appendix  of  useful  tables,  i.s  intended  for 
students  who  are  in  the  middle  of  their  sophomore  year  and 
"hiive  performed  some  six  or  eiRht  experiments  on  funda- 
mental measurements  in  Mechanics."  He  also  says,  "that  the 
method    of   treatment    has    been    kept   as   brief   as   possible." 

Part  I  treats  of  the  Precision  of  Measurements.  Here 
errors  are  classified  and  described,  the  distribution  of  ac- 
cidental errors  is  briefl.v  considered,  the  formulas  for  comput- 
ing the  various  deviation  and  precision  measures  are  given 
and  are  applied  to  specific  problems,  the  weighting  of  ob- 
servations is  discussed,  and  rules  are  given  tor  the  rejec- 
tion of  observations  and  of  superfluous  figures.  For  a  more 
complete  treatment  of  the  subject  and  for  the  derivation  of 
the  formulas  given,  the  student  is  referred  to  Holman's 
"Precision  of  Measurements"  and  to  Bartletfs  "Method  of 
Least  Squares,"  of  which  this  part  is  essentially  an  abbrevia- 
tion. 

The  notation  and  terminology  are  those  used  in  the 
works  just  mentioned.  To  the  reviewer,  the  termi- 
nology of  this  subject,  by  whomever  treated,  appears 
rather  unsatisfactory.  In  the  present  case  he  can- 
not help  wondering  what  physical  significance  the  un- 
assisted student  will  attach  to  the  expression  "deviation 
of  the  mean"  as  applied  to  the  mean  of  a  single  set  of  ob- 
servations. The  difficulty  is  not  reduced  by  the  use  of  the 
abbreviation  A.  D.,  which,  by  analogy,  suggests  average  de- 
viation  of  the   mean. 

Fig.  1.  which  represents  the  observed  distribution  of  shots 
in  a  certain  target,  and  is  taken  directly  from  Bartlett,  is 
an  excellent  illustration  of  the  effect  both  of  constant  and 
of  accidental  errors.  In  not  calling  attention  to  the  constant 
error  involved  and  to  the  consequent  shifting  that  is  neces- 
sary in  order  to  make  the  curve  of  error  fit  the  observations, 
both  authors  seem  to  have  failed  to  make  full  use  of  the 
figure.  The  statement  that  this  figure  indicates  that  plus 
and  minus  deviations  are  about  equally  frequent  will  scarce- 
ly  be   accepted   by  the    thouglitful   student. 

Part  II  deals  with  Graphical  Methods  and  is  probably  the 
most  useful  portion  of  the  book.  After  a  general  discussion 
of  the  points  that  must  be  considered  in  order  to  obtain  the 
most  useful  plot,  the  algebraic  representation  of  a  straight- 
line  graph  is  considered.  Then  follow  methods  for  the 
rectification  of  the  graphs  of  trigonometric,  reciprocal  and 
logarithmic  functions,  with  examples.  It  is  probable  that  the 
unaided  student  will  be  mystified  by  the  unerring  precision 
with  which  the  general  shape  of  the  curve  "suggests"  to  the 
author  the  form  of  the  function  which  best  fits  it. 

The  residual  plot,  interpolation  formulas,  and  the  con- 
struction and  use  of  "normal  equations"  are  also  briefly  con- 
sidered. 

In  Part  III  are  given  79  problems  involving  the  methods 
discussed  in  the  preceding  parts.  These  are  preceded  by  a 
detailed    solution   of   four   illustrative   problems. 

The  book  contains  in  a  small  compass  much  information 
and    advice    that   will    be    of    use    to    those    engaged    in   experi- 


STEAM    ROILERS.    THEIR    THEORY    AND    DESIGN — By    H. 
deB.   Parsons.    M.    Am.   Soc.   M.    E..   M.   Am.   Soc.   C.    E..   Pro- 
fessor    Emeritus     of     Practical     Engineering.     Rensselaer 
Polytechnic    Institute.       Fourth     edition.      New    York    and 
London:    Longmans,   Green   &   Co.      Cloth;   6x9   in.;   pp.    xvii 
-I-  377;   156   text   illustrations.      $4    net. 
The   time   was  when  Prof.   Parsons'    book   on  Steam   Boilers 
was    regarded    by    many    teachers    and    students    as    the    last 
word  in  boiler  treatises.     It  w-as  a  concise  summary  of  under- 
lying   theory,    a   clear   exposition    of    the    plienomena    involved, 
and  a   compendium    of  latest   practice   and    important   data. 

The  fourth  edition  now  at  hand,  being  little  more  than  a 
reprint  of  the  earliest  edition,  preserves  unimpaired  the 
Value  of  all  the  theoretical  discussions  and  much  of  the  de- 
scription. But  the  revision  has  been  so  slight  that  neces- 
sarily it  cannot  be  regarded  as  wholly  modern  in  its  treat- 
ment of  some  apparatus,  or  in  its  tables  of  performance 
data,   or  in   its   references, 
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Tile  most  notable  additions  are  (1)  a  full-paKC  fatnlliar 
diagram  showing  the  relative  diHtributlon  of  heal  Iohmcs 
in  a  steam-power  plant,  C!)  n  new  steam  table — reprinted 
from  the  Marks  and  Davis  book  of  tables,  (3)  a  few  foot 
notes  calling  attention  to  recent  articles  In  technical 
journals,    etc. 


Hydraulic    Diagrams 

•  Reviewed   by   ,)OHN   II.   C.REGORV* 

DIAGRAMS    FOR    THE    SOLUTION    OF    THE    KUTTER    AND 
BAZIN     FORMULAE     FOR    THE     FLOW      OF      WATER — 
Prepared  by  Karl  R.  Kennlson,  815  Grosvenor  Bldg.,  Prov- 
idence,  R.    1.      Paper;   Sxll    in.;   pp.    4.      $1. 
This   small    pamphlet   contains    two    pages   of   text    and    two 
diagrams   for   solving   certain    classes    of   problems   relating   to 
the  flow  of  water.     One  diagram  is  based  on  Kutter's  formula 
and   the  other  on   the   Bazin   formula.      Given   any   three   of   the 
four    variables,    velocity,    slope,    hydraulic    radius    and    coeffl- 
cient   of  roughness,    the   fourth   can    be   obtained  from   the  dia- 
grams.     For   solving  special    problems   these   diagrams  will   be 
found     of    much     service     but     they    are    not     especially      well 
adapted    for    solving    quickly    the    ordinary    problems    relating 
to    the    flow    of    water    in    pipes    or    circular    conduits.      Scales 
are  given  on  the  diagrams  so  that   metric  as  well  as  English 
units   can    be    used. 


PROVINCE  OF  ONTARIO  HYDRO-ELE(^TRlC  POWER  COM- 
MISSION— Third  and  Fourth  Annual  Reports  for  Y'ear 
Ended  Oct.  31.  1911.  Toronto:  \V.  W.  Pope,  Secretary. 
Paper;    GxlO    in.;    pp.    327;    illustrated. 

The  third  and  fourth  annual  reports  of  the  Hydro-Electrlo 
Power  Commission  of  the  Province  of  Ontario,  bringing  the 
account  of  this  great  project  up  to  Oct.  31,  1911,  has  recently 
been  received  bearing  a  1912  imprint.  This  is  a  large  vol- 
ume which  contains  the  legislative  acts  of  1910  and  1911  af- 
fecting the  commission,  and  the  various  agreements  made  for 
the  purchase  and  sale  of  power.  There  is  an  account  of  the 
construction  work  done  on  the  Niagara  transmission  project, 
and  abstracts  of  the  innumerable  hydraulic  investigations 
made  for  various  towns  and  cities  in  regard  to  the  feasibility  of 
local  power  developments.  As  this  report  fails  to  bring  au- 
thentic details  of  the  Commission  schemes  at  all  up  to  date, 
one  will  look  in  vain  for  that  illuminating  data  on  cost  of 
construction  or  operation  which  is  so  much  desired  in  view 
of  the  recent  charges  of  deficits  and  taxpayers'  burdens  on 
the  200-mile  transmission  line  now  in  service  out  from  Ni- 
agara. 


CENTRAL  PURCH.^SE  AND  DISTRIBUTION  OF  SUPPLIES 
FOR  THE  CITY'  OF  NEW  YORK.  Together  with  All  the 
Forms  Necessary  to  Carry  the  System  into  Full  Operation 
and  Effect — Report  of  William  A.  Prendergasc.  Comp- 
troller. 2S0  Broadway.  Paper;  8x11  in.:  pp.  72:  illus- 
trated. 

Outlines  a  plan  under  which  the  mayor,  comptroller  and 
the  presidtnt  of  the  Board  of  Aldermen  would  become  a 
Board  of  Purchase  and  a  general  purchasing  agent  and  a 
general  storekeeper  would  be  chosen,  with  coordinate  powers, 
subject  to  the  Board  of  Purchase.  The  purchasing  agents  of 
the  IS  largest  city  departments  would  work  conjointly  with 
the  general  purchasing  agent,  so  far  as  supplies  for  their 
own  department  ai-e  concerned.  It  is  estimated  that  the  plan 
would  effect  a  saving  of  $3,000,000  to  $4,000,000  a  year  for 
New  Y'ork  City.  The  plan  is  modeled  on  the  one  in  use  by 
the  Canadian  Pacific  Ry.  Various  blank  forms  for  putting 
the    plan    into    effect    are    included    in    the    report. 


MASSACHUSETTS  ST.\TE  INSPECTORS  OF  HEALTH — Fifth 
Annual  Report  (1911).  Boston.  Mass.:  State  Board  of 
Health.      Paper;    6x9    in.;    pp.    S4;    illustrated. 

The  work  of  the  14  State  Inspectors  of  Health  is  summar- 
ized by  its  character  rather  than  by  the  14  districts  into 
which  the  state  is  divided.  The  inspectors  are  physicians  and 
it  is  pleasing  to  note  that  nearly  all  of  them  have  served 
since  1907,  the  year  when  the  service  was  started.  Among 
other  subjects,  the  inspectors  deal  with  communicable  dis- 
eases, nuisances,  water-supply  and  sewerage,  factories  and 
workshops,    laundries    and    slaughterhouses. 


BIRTH  REGISTRATION — Monograph  No.  1.  Children's  Bureau 
(Washington.    D.    C).      Paper;    6x9    in.;    pp.    24. 

Only  eight  states  (the  six  New  England.  Pennsylvania  and. 
Michigan)  have  sufficiently  complete  registration  of  births  to 
bring  them  within  the  birth-registration  area.  Of  the  other 
states.   16   have   enacted   legislation,   20   need   either  new   laws 
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or  important  amendments  to  old  ones  and  Arkansas,  Georgia, 
North  Carolina  and  South  Carolina  have  no  laws  for  birth 
registration.  The  importance  of  birth  registration  is  ex- 
plained in  this  monograph  and  a  model  registration  law  is 
given. 

Consolidation  of  Two  Machine-Design 
Texts 

Reviewed   by   JOHN  J.    FLATHER* 

MACHINE      DESIGN — By      Charles      H.      Benjamin.      Dean     of 
Schools    of    Engineering,     Purdue    University,    and    James 
D.    Hoffman,     Professor     of    Mechanical     Engineering    and 
Practical     Mathematics,    University     of     Nebraska.       New 
York:      Henrv  Holt  &  Co.     Cloth:   6x9    in.:  pp.  x  +  342;   205 
text   illustrations.      $3. 
The     present     book     represents     the     consolidation     of     two 
^texts   on    this   subject,    Benjamin's   Machine    Design    and    Hoff- 
man's   Elementary    Machine    Design.       As    now    arranged,    the 
book   serves    a    twofold    purpose.      It     may    be    used    as   a    text 
for    classroom    work    embodying    the    theory    and    practice    of 
design,    or   it    may   be    used   as  a    reference    book    in   the   draft- 
ing  room,    illustrating   the   design   of   complete   machines. 

An  examination  of  the  text  shows  that  it  covers  a  wide 
range  of  subjects  which  include  practically  all  of  the  topics 
which  previously  appeared  in  the  separate  texts,  to  which 
has  been  added  much  additional  matter.  The  chapter  on  ma- 
terials has  been  rewritten  and  the  work  on  cast-iron  frames, 
■which  has  always  been  a  commendable  feature,  has  been 
greatly  augmented:  in  this  portion  of  the  work  and  else- 
where experimental  data  obtained  by  the  authors  and  others 
are  given  in  support  of  the  principles  deduced.  The  theoreti- 
cal and  experimental  strength  of  steel  tubes  under  collap- 
sing pressures  is  quite  fully  discussed  and  additional  data 
are  presented  on  the  failure  of  pipe  fittings.  Other  subjects 
w^hlch  receive  fuller  treatment  in  this  volume  than  hereto- 
fore are  Hat  plates,  crane  hooks,  leaf  springs,  bearings,  both 
plain  and  rolling,  clutches,  gear  teeth  and  belting. 

The  material  given  In  that  part  of  the  book  between 
pages  235  and  309,  which  relates  to  the  design  of  particular 
devices  and  machines,  offers  the  student  an  excellent  op- 
portunity for  acquiring  proficiency  in  analytical  methods  of 
attack.  There  are  to  be  found  logical  presentations  of  the 
design  of  simple  machines,  such  as  toggle-joint  presses:  this 
is  followed  by  the  design  of  punch  presses,  bevel  and  rotary 
shears  and  similar  machines;  then  follow  typical  designs  of 
air  hoists  and  various  forms  of  pneumatic  and  hydraulic 
riveters. 

The  concluding  chapter  of  the  book  consists  of  studies 
in  the  Kinematics  of  Machines,  which  treat  very  briefly  gear 
tooth  outlines,  cams,  quick  return  motions;  motion  problems; 
mechanism  of  governors  and  the  Stephenson  and  Walschaert 
valve  gears.  It  would  seem  to  the  present  reviewer  that  the 
thirty  pages  Included  in  this  portion  of  the  work  does  not 
properly  belong  to  the  subject  of  machine  design  and  should 
not  have  been  given  space  In  the  present  book.  The  subject 
matter  and  methods  of  presentation  are  sufficiently  valuable 
to  warrant  a  more  elaborate  treatment  and  publication  In 
a  separate   volume. 

The  scope  of  the  present  volume  will  be  seen  from  the 
following  captions:  Materials:  Frame  Design:  Cylinders  and 
I'ipes;  Fastenings;  Springs;  Sliding  Bearings:  Journals, 
Pivots  and  Bearings;  Ball  and  Roller  Bearings:  Shafting, 
Couplings  and  Hangers;  Gears;  Pulleys  and  Cranks;  Fly- 
wheels; Transmission  by  Belts  and  Ropes;  Design  of  Toggle- 
joint  Press;  Design  of  Belt-Driven  I'unch  or  Shear;  Design 
of  Air  Hoist  and  Riveter;  Studies  In  the  Kinematics  of 
Machines, 

:: 

One    of    our    London    contemporaries,    "The    Surveyor    and 
Municipal    and    County    Engineer,"    carries    these    lines    at    the 
head  of   Its   Correspondence   columns   each    week; 
For  every   111   beneath   the  sun 
There    Is   some   remi'dy   or    none; 
If  there  be  one,   resolve  to  find  It; 
If   not,  submit,  and   never  mind   It. 

— Anon.,    circa    1843, 
Either    the    same    or    another    London     paper    devoted     to 
municipal   public  works  used   to  run   this  couplet   In   the  same 
position: 

One    man's    word    Is    no    man's    word. 
Justice  Is  that  both  be  heard. 

a 

"The  Wood  Preserving  World,"  a  monthly  journal  to  be 
devoted    exclusively     to    wood     preservation    and     wood     block 
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paving,  made  its  first  appearance  in  April.  1913.  It  is  pub- 
lished in  Minneapolis,  Minn.,  and  W.  E.  Wadsworth  is  given 
as  business  manager,  and  W.  F.  Goltra  as  contributing  editor. 
The  first  number  has  very  little  original  matter  in  it,  but 
has  the  value  of  collecting  between  two  covers  matter  all  on 
the    same    subject. 


Long-Distance   Instruction    in   Steam 
Engineering 

STEAM  BOILERS — Prepared  in  the  Extension  Division  of 
the  University  of  Wisconsin  by  E.  M.  Shealy,  Assistant 
Professor  of  Steam  Engineering.  New  York  and  London: 
McGraw-Hill  Book  Co.  Cloth:  6x9^  in.;  pp.  xiv  +  356; 
1S5    text   illustrations.      $2.50,    net. 

A  textbook  on  boilers,  with  no  mention  of  thermody- 
namics! If  anyone  doubts  that  a  college  teacher  can  comt- 
down  from  the  clouds  and  plant  his  feet  firmly  on  the  earth. 
he  would  do  well  to  read  this  book,  which  is  intended  as 
an  instruction  text  in  the  extension  courses  of  the  Uni- 
versity of  Wisconsin.  This  work  is  largely  carried  on 
through  correspondence.  The  men  it  is  intended  to  help 
with  this  particular  volume  are  the  mechanics  in  the  power 
plants.  The  book  does  not  contain  a  single  thermody- 
namic bugbear,  and  the  adjective  itself,  a  by-word  on  the 
college  campus,   is  not  seen. 

The  text  is  forcible,  clear,  and  concise.  The  ground  is 
well  covered  in  a  general  way,  though  there  are  a  few  de- 
tails in  the  way  of  specific  apparatus  and  construction 
which  might  have  been  added,  had  completeness  been  de- 
sired. As  one  such,  might  be  mentioned  the  Jacobs-Shupert 
stayless  locomotive  firebox,  which  ought  to  interest  ever\' 
fireman   because   of  its   novel   construction   and   proven    utility 

Many  of  the  cuts  are  of  catalog  type,  but  as  the  text  !.■' 
admittedly  descriptive  of  commercial  practice,  it  might  bf 
finicky  to  object  to  them  here.  The  author  is  to  be  com- 
mended for  even  briefly  discussing  the  danger  which  exists 
with  lap  and  single-strap  butt  joints,  through  the  distortion 
produced  by  internal  pressure.  It  would  have  been  well, 
perhaps,  had  he  even  gone  further  and  shown  how  the  elastic 
limit  is  exceeded  in  the  outer  fibers  of  a  plate  at  these  joints, 
and  how  this  may  set  up  secondary  deterioration  by  stimu- 
lating local  corrosion. 

To  some  engineers  it  will  seem  that  the  author  has  laid 
perhaps  undue  stress  on  the  production  of  smoke  by  chilling 
the  combustion-chamber  walls.  It  has  been  shown  that  a 
certain  amount  of  chilling  does  not  materially  increase  the 
production  of  smoke  and  has  a  very  appreciable  effect  in 
increasing  the  efliciency  of  operation.  Tests  have  shown  that 
the  greater  part  of  the  total  absorption  of  heat  in  a  boiler 
comes  from  the  energy  radiation  of  the  Incandescent  fuel 
bed;  therefore  it  is  wise  to  intercept  this  radiation  by  water- 
cooled  metal  surfaces,  taking  care,  however,  that  the  com- 
bustion space  Is  still  large  enough  so  that  excessive  chilling 
is    prevented. 

A  set  of  simplified  steam  tables  is  Included  in  the  boolt. 
but  no  mention  is  made  of  the  source  of  the  values.  They 
do  not  check  closely  with  the  latest  tables,  like  Marks  ami 
Davis",  or  with  the  revised  Peabody  tables,  which  are  buili 
up  from  the  same  fundamental  data.  They  check  closer  with 
the  older  tables  now  generally  discarded.  The  dlfterenci  s 
are  small,  however,  and  for  the  purposes  of  this  book  will 
cut    no    figure    wherever    employed. 

The  book  does  not  confine  Itself  entirely  to  boilers,  for 
after  It  has  outlined  the  different  types  and  constructions  In 
general  and  to  considerable  detail,  it  discusses  the  relation.-* 
of  heat  and  work  (non-mathematlcally),  the  effect  of  heat, 
the  properties  of  steam,  the  characteristics  of  available  fuels, 
the  processes  of  combustion,  the  better  methods  of  firing  as 
contrasted  with  the  poorer,  the  factors  which  promote  tt 
smokeless  combustion  of  coal,  boiler  auxiliaries  and  flt'lngs, 
the  construction  of  chimneys  and  the  computation  of  draft, 
the  production  of  artificial  draft,  thi-  composition  of  boiler 
feed  water,  the  inspection  and  care  of  boilers  and  auxiliaries. 


The  Chicago  Municipal  Reference  Library,  will  be  oper- 
ated hereafter  as  a  branch  of  the  Public  Library  of  that 
city.  The  following  statement  regarding  this  iind  other 
municipal  reference  libraries  Is  by  Frederick  Rex,  Municipal 
Reference   Librarian   of  (^hliago. 

The  Chicago  Municipal  Reference  Library  Is  Hlmllar  In 
purpose  to  the  libraries  of  this  character  established  In  the 
cities  of  Baltimore,  Kansas  (Mtv,  Milwaukee,  Mliiiuiipolls  and 
Kl.  LouIh.  It  Is  engaged  In  lollecling.  Indexing  and  preserv- 
ing all  ilata  obtainable  relative  to  the  operation  and  govern- 
ment of  municipalities,  such  as  reports,  orillnances,  statlstldi 
books,  bills,  documents  and  magazines.  ThiH  material,  while 
chlefiv    Intenih-d    for    municipal    officials,    Is    also    available    to 
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any  cltlzi-n.  civic  oi-pranlzatlon.  representative  of  the  press, 
and  all  wlio  desire  Infornialkm  on  any  function  or  phase  of 
city  Buvernment.      It   is   located   In    room    1005,   City   Hall. 

The  Railway  Spiral 

Reviewed   by   W.   \V.   COLIMTTS* 
THR    PRACTICAL   RAILWAY   SPIKAI^-Wlth   Short    WorkInK 
Formulas    and    Pull    Tables    of    Deflection    AnKles:      I'om- 
plete    Notes    of    Illustrative    Examples.      By    L.    C.    .Jordan, 
Principal    of    Civil    EnKineering    Department.    Ilefllev    In- 
stitute, Brooklyn,  N.   Y.     New  York:      D.  Van  Nostrand  Co. 
Flexible  leather;   4x7   in.;   pp.   vili  +  155;   illustrated.     $1.50, 
net. 
The  appearance  of  a  new  "Railway  Spiral"  is  not  likely  to 
be    met    with    immediate   enthusiasm.      Railroad    engineers,    in 
fact,    have    felt    that    the    subject    has    already    been    over    de- 
veloped.     It    is    not   very    long   ago    that    spirals   of   any    kind 
were    regarded    as    an    extreme    refinement    and    on    many    of 
the    older    lines    the    cur.'es    are    still    without    easement    ends, 
except    to    the    extent    that    they    ma.v    have    been    crudely    in- 
troduced   by    the    section    foremen.      In    latter    years,    however, 
with    higher    speeds    and    more    rigid    demands    for    comfort    in 
travel,  the  spiral  has  become  a  real  necessity.     Because  of  the 
many     practical    limitations    no    form     of    spiral    can     attain 
scientific     perfection     even     for     fixed     conditions      of      speed, 
though     many     have    appro.ximated    theoretical    requirements 
very    closely. 

The  spiral  devised  by  Professor  Jordan  may  fairly  be 
said  to  approach  a  step  nearer  theoretical  perfection  than 
any  other  in  that  the  cubic  parabola  on  which  it.  like  many 
others,  is  based,  is  itself  spiraled.  The  curve  is  designed  to 
meet  the  practical  conditions  of  the  field  for  easy  application 
and  the  tables  are  completely  elaborated  for  rapid  calcula- 
tion. Appended  to  the  book  are  the  usual  mathematical 
tables    in    convenient    form. 

In  view  of  the  large  amount  of  railroad  construction  in 
Latin  America  it  is  believed  that  the  book  would  have  much 
wider  usefulness  were  the  tables  and  formulas  converted  to 
the  metric  system.  The  book  is  small,  compact  and  well 
bound    in    morroco — features    that    commend    it    to    the    field 


SCHUBWIDERSTAND     UND     VERBUND     IN     EISENBETON- 
BALKEN   auf  Grund   von   Versuch   und   Erfahrung — By   R. 
Saliger.    ord.    Professor  der  k.    k.    Technrschen   Hochschule 
in    Wien.      Berlin:    Julius    Springer.      Paper;    8x11    in.;    pp. 
66;    139   text   figures.      5   Marks. 
The   question   of  shear   resistance   and    bond  stress   in   rein- 
forced-concrete   beams  offers  just   as  large   a  field  for  experi- 
mentation   as    for    theoretical    discussion.       The     difficulty     of 
getting  satisfactory  results  from  experimental  study  of  shear 
and  bond  makes  all  experiments  on  the  subject  valuable,  since 
they    add    to    the    number    of    individual    results    and    thus    in- 
crease the  reliability  of  the  grand  average.     Mr.  Saliger  makes 
a   notable  contribution.     He  concludes: 

Beam  strength  is  limited  by  the  yield-point  strength  of  the 
steel,  not  by  its  ultimate  strength.  To  secure  adequate  shear 
resistance,  bent-up  rods  will  suffice  if  they  are  at  least  70% 
of  the  tension  steel  and  if  spaced  closer  than  twice  the  beam 
lever-arm.  Stirrups  increase  bond  strength  and  shear  re- 
sistance, by  taking  up  tensile  stresses  not  otherwise  ade- 
quately resisted.  Bond  strength  is  greater  with  small  than 
with  large  rods.  Anchorage,  hooping  of  beam  ends.  etc..  keep 
the  rods  in  action  even  after  slip  of  the  steel.  If  the  rein- 
forcing steel  of  a  beam  is  properly  arranged  and  distributed, 
the  bond  strength  is  adequate  if  the  rod  diameter  is  less  than 
0.006   to   O.OOS   of  the   span. 

These  dicta  may  not  contain  very  novel  matter;  but  even 
their  confirmation  of  prior  impressions  or  conclusions  "will  be 
welcome,  if  borne  out  by  the  tests  themselves.  The  book 
must  be  studied  for  the  details. 


STRUCTURAL  DET.\ILS  OF  HIP  AND  VALLEY  RAFTERS — 
By  Carlton  Thomas  Bishop.  Assistant  Professor  of  Civil 
Engineering.  Sheffield  Scientific  School.  Yale  University. 
New  York:  John  Wilev  &  Sons.  London:  Chapman  &  Hall. 
Ltd.      Cloth;    lOxS    in.';    pp.    v  +  72;    43    text    figures.      $1.75. 

_      net    ('7 '6,    netl. 

HIP  AND  V.-KLLEY  DESIGN.  DET.\ILS.  FORMXTL.\E  .'^ND 
GRAPHICS:  ROOFS,  HOPPERS  .\ND  PIPE  LINES — By 
H.  L.  McKibben  and  L.  E.  Gray,  Ens?ineers  with  ..American 
Bridge  Co.  Edited  and  published  by  J.  E.  Banks  [Engi- 
neer. Bureau  of  Standards].  America'n  Bridge  Co..  Am- 
bridge.  Penn.  Stiff  paper;  7x9  in.;  pp.  30.  $2.  postpaid. 
Both  books  record  the  methods  and  formulas  required  for 

detailing   hip    or  valley    framing   in    steel    roof   structures,   i.e.. 

for  finding  the  angles  or  distances  between   the   various  lines 

and    planes    involved    in    the    skew    details.       The     two     books 

differ  in  various  ways,  while  both  are  closely  adapted  to  the 

daily  needs  of  the  detailer  and  draftsman. 

•Vice-President,    W.    H.     Coverdale    &    Co..    66    Broadway, 
New  York  City. 


Tho  work  of  McKibben  and  Oray  appears  to  repri-Henl  the 
American  Bridge  Co.  In  «om<f  way.  Photographic  vli-wB  are 
shown  of  three  types  of  connection  of  purlins  to  flange  of 
hip,  and  two  types  of  connection  to  web  of  hip;  In  tho  text 
the  graphic  layouts  and  the  formulas  for  these  canes  arc 
given,  separately  for  hips  and  valleys;  and  there  are  tables, 
collections  of  formulas,  etc.,  and  the  solutions  for  hopper 
problems  and  for  bends  of  Inclined  pipes.  The  style  Is  very 
condensed,  notebook  fashion.  Prof.  Bishop's  book  groups  the 
principal  cases  of  connections  under  the  two  headings  Flange 
Connections  and  Web  Connections,  but  under  these  heads  he 
subdivides  rather  minutely.  He  covers  the  general  deriva- 
tion of  formulas  and  the  graphic  determination  of  angles  In 
separate  chapters.  The  book  Is  essentially  more  scholarly 
than  the  other,  but  does  not  for  that  reason  have  less  prac- 
tical   value. 

The  reader's  preference  for  one  or  the  other  book  will  de- 
pend largely  on  temperamental  differences.  The  meat  of  the 
matter  of  skew   roofwork    is   well   presented    In  each. 

"Financial  Statistics  of  Cities  Having  a  Population  of  Over 
30.000"for  the  financial  year  1910.  have  just  been  issued  by 
the  U.  S.  Bureau  of  tho  Census  (Washington.  D.  C).  under 
the  supervision  of  Le  Grand  Powers,  chief  statistician  for 
Finance  and  Municipal  Statistics.  The  similar  publication  for 
1909  appeared  earlier  in  the  present  year.  Each  volume 
comprises  about  three  hundred  9xl2-in.  pages,  of  which  about 
a  third  are  devoted  to  text  and  brief  summary  tables  and  the 
balance  to  detailed  statistics  for  each  city.  The  1910  report 
covers  184  cities  as  against  157  in  the  volume  for  1909.  the 
27  accessions  following  the  1910  census  returns.  The  1910 
report  is  the  ninth  annual  volume  in  this  series,  which  was 
preceded  by  a  less  e.xtensive  yearly  publication  issued  for  a 
number  of  years  by  the  Commissioner  of  Labor.  It  is  a  great 
pity  that  statistics  like  those  given  in  t'lese  1909  and  1910 
reports  should  not  appear  until  1913.  A  "large  part  of  the 
delay  in  the  present  case  was  due  t  ocauses  "n'holly  beyond 
the  control  of  the  Census  Bureau,  chief  among  which,  we 
understand,  was  the  failure  of  Congress  to  supply  money  to 
prosecute  the  work.  Before  this  failure  occurred,  we  have 
been  informed,  the  Bureau  was  gradually  bringing  these  pub- 
lications as  nearly  uptodate  as  could  reasonably  be  expected. 


PUBLICATIONS    RECEIVED 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
pamphlet  can  be  obtained  without  cost.  Many,  but  not  all. 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  indicated  in  the 
notice.] 

AARDEN  RESERVOIRD.\MMEN — By  A.  A.  Meyers.  Ingenieur 
der  le  klasse  bij  den  Waterstaat  in  Nederlandsch-Indie. 
Bijlage  van  het  Archiet  voor  de  Suiker-industrie  in  Neder- 
landsch-Indie. Batavia.  Nederlandsch-Indie:  Algemeen 
Sundicaat  van  Suikerfabrikanten.  Cardboard;  7x10  in.; 
pp.    vii  —  90;    45    illustrations. 

A  pretty  full  study  of  earth  dams  is  summarized  in  this 
book.  English  (India"n)  and  American  experience  furnished 
practically  all  the  material  for  the  study.  Seen  from  an 
outside  standpoint,  the  chief  features  of  American  practice 
are  perhaps  judged  more  impartially  than  by  our  own  authors. 
Those  who  have  a  command  of  Dutch  will  find  the  book 
worth    their    while. 

AIR  COMPRESSION  AND  TRANSMISSION— By  H.  J.  Thor- 
kelson.  Associate  Professor  of  Steam  and  Gas  Engineer- 
ing. Universitv  of  Wisconsin.  New  York  and  London: 
McGraw-Hill  Book  Cu.  Cloth;  6x9  in.;  pp.  xiii-(-207;  143 
text   illustrations.      $2,   net. 

AMERICAN  RAIL'^'.^Y  BRIDGE  AND  BUILDING  ASSOCIA- 
Tir)N — Proceedings  of  22d  Annual  Convention.  1912.  Chi- 
cago, 111.:  C.  A.  Lichty.  Secretary,  226  W.  Jackson  Boule- 
vard.     Paper;    6x9    in.:    pp.    295;    illustrated. 

AMERICAN  TELEGRAPH  PRACTICE — .\  Complete  Technical 
Course  in  Modern  Telegraphy,  including  Simultaneous 
Telegraphy  and  Telephony.  By  Donald  McNichol.  A.  M.. 
Am.  Inst.  E.  E..  Member  of  Engineering  Staff.  Postal 
Telegraph-Cable  Co..  of  New  York.  New  York  and  Lon- 
don: McGraw-Hill  Book  Co.  Cloth:  6x9  in.;  pp.  xvH-507; 
421    text    illustrations.      $4.    net. 

ASPH.\LT  CONSTRUCTION  FOR  PAVEMENTS  AND  HIGH- 
^\'AYS — A  Pocket-Book  for  Engineers.  Contractors  and 
Inspectors.      By    Clifford    Richardson.    M.    Am.    Soc.    C.    E. 
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Xew  York  and  London;  McGraw-Hill  Book  Co.  Leather; 
4x7  in.;  pp.  ixi-155.      $2.   net. 

DIE  BERECHXrXG  DER  -WARMWASSERHEIZUNGEN— By 
H.  Recknagel.  Diplom-Ingenieur.  Berlin.  Munchen  and 
Berlin;  R.  Oldenbourg.  Paper;  10x14  in.;  pp.  71;  31  text 
figures.      6  Marks. 

BOARD  OF  SUPERVISIXG  ENGINEERS  (CHICAGO  TR.\C- 
TION) — Fourth  Annual  Report,  for  Fiscal  Year  Ended 
Jan.  31.  1911-  Chicago:  The  Board.  Cloth;  6x9  in.;  pp. 
523;   9   folding  plates,    36    cuts   and   diagrams   in   text. 

CALIFORNIA  CONSERVATION  COMMISSION — Report  for 
1912.  Sacramento.  Calif.:  Louis  R.  Glavis.  Secretary. 
Paper;  6x9  in.;  pp.  viii-i-502;  illustrated;  6  maps  in  pocket. 

CALIFORNIA  DEPARTMENT  OF  ENGINEERING — Third 
Biennial  Report.  Dec.  1.  1910,  to  Nov.  30,  1912.  Sacra- 
mento: W.  F.  McClure.  State  Engineer.  Paper;  6x9  in.; 
pp.   263;   numerous   plates  and    maps. 

CHEMIC.VL  AND  BIOLOGICAL  SURVEY  OF  THE  WATERS 
OF  ILLINOIS — Report  for  Year  Ended  Dec.  31,  1911.  By 
Edward  Bartow.  Director,  State  Water  Survey.  Bulletin 
No.  20,  University  of  Illinois,  Urbana,  111.  Paper;  6x9  in.; 
pp.   173;   illustrated. 

CHLORIDE  OF  LIME  IN  S.VNITATION — By  Albert  H.  Hooker, 
Technical  Director,  Hooker  Electrochemical  Co.  New 
York:  John  Wilev  &  .Sons.  London:  Chapman  &  Hall. 
Ltd.     Cloth;   6x9  in.;  v-l-231.      $3. 

COMMISSIONERS  OF  THE  (NEW  YORK)  STATE  RESERVA- 
TION AT  SARATO(;.\  SPRl.VGS — Report  for  Year  Ended 
March,  1913.  Saratoga  Springs,  N.  Y.:  Frederick  Edwards. 
Engineer  for  the  Commission.  Paper;  6x9  in.;  pp.  52; 
Illustrated. 

CONNECTICUT  PUBLIC  UTILITIES  COMMISSION— Report 
for  Year  Ended  June  30,  1912.  Hartford.  Conn.:  Henry 
F.  Billings,  Secretary.  Cloth;  6x9  in.;  pp.  768;  railroad 
maps   in    pocket. 

THE  CONSERVATION  OF  WATER-POWERS— By  Rome  G. 
Brown.  LReprinted  from  the  Harvard  Law  Review,  Vol. 
XXVI,  No.  7.)  Cambridge,  Mass.;  The  Harvard  Law  Re- 
view  Association.      Paper;    7x10    In.;    pp.    630. 

ENGINEERING  THERMODYNAMICS— By  Charles  Edward 
Lucke,  Professor  of  Mechanical  Engineering.  Columbia 
University.  New  York  and  London;  McGraw-Hill  Book 
Co.  Cloth;  6x9  in.;  pp.  xxiv-f  IISS;  328  text  illustrations. 
is,   net. 

THE  ENRICHMENT  OF  SULPHIDE  ORES — By  William  Har- 
vey Emmons.  Washington,  D.  C. :  United  States  Geologi- 
cal Survey.     Bulletin   529.      Paper;   6x9   in.;   pp.   260. 

EXPERT  EVIDENCE — A  Discussion  held  at  a  Meeting  of  the 
American  Institute  of  Consulting  Engineers.  Oct.  25.  1912. 
New  York:  Eugene  W.  .Stern,  Secretary,  101  Park  Ave. 
Paper;  6x9  In.;  pp.  58. 

EXPORTER.S'  ENCYCLOP/EDI.V  (1913)— Containing  full  and 
authentic  Information  relative  to  shipments  for  every 
country    in    the    world.      New    York:    Exporters'    Bncyelo- 

faedla  Co.,  7S  Broad  St.  Cloth;  5x8  In.:  pp.  viii-)-1024. 
7.5C  per  copy.  Including  monthly  corrections  and  the 
"Exporters'   Review"   for   the   calendar  year. 

GENERAL  PLAN  OF  A  r.\RK  AND  PLAYGROUND  SYSTEM 
FOR  NEW  LONDO.V.  CONN. — Report  to  the  Municipal  Arc 
Society  of  New  London  by  John  Nolen,  Landscape  Archi- 
tect, Cambridge,  Mass.     Paper;  6x9  In.;  pp.   41;  illustrated. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATE.S— Folios  Nos. 
184  and  1S6.  Washington,  D.  C. ;  U.  S.  Geological  Survev. 
Paper;   19x22   in.;   pp.   21   and    17,   respectively. 

i;f:OLOGY  of  the  COLUMBUS  QU.\DRANGLE — By  Clinton 
R.  Staufter,  George  D.  Hubbard  and  J.  A.  Bownocker, 
State  Geologist.  Columbus.  O. :  Geological  Survey  of  Ohio. 
Cloth;  6x9   in.;  pp.   133;   illustrated. 

GREAT  AMERICAN  LEVEE.S — A  Comparative  Report  on 
Flood  Protection  In  the  Mississippi  and  Sacramento  Val- 
leys. By  Messrs.  Havlland,  Dozler  &  "Tibbetts.  Sacramento, 
Calif.:  West  Sacramento  Co.  Paper;  9x12  in.;  pp.  33;  18 
illustrations   and   5   plates. 

H.XNDBUCH    FUR    EISRNBETONBAU— By    F.    von    Emperger, 
k.    k.    Oberbaurat,    Regleruiigsrat    Im    k.    k.    Patentamt    In 
Wlen.      Vol.    I,    Entwlckluiigsgeschlchte    und    Theorle    des 
Elsenbetons.     Berlin:  Wllhelm  Ernst  &  Sohn.     Paper;  7x10 
In.;    pp.    xlx-655:    975    text    Illustrations. 
The  ffrst  edition  of  this   volume  has  been   revised  quite  ex- 
tensively.    Most  Important  are  the  revisions  of  those  chapters 
which    summarize    the    principal    tests    of    relnforced-eoncrete 
members.     American   treatises  unfortun.'itely  do  not  give  cor- 
responding summaries   In    the  same   extent,   and    this  fact   will 
^ve  the  German  work  a  particular  value   here. 
HOCHOPEN  -  BEG1CHTUNGS.\NL.\GE.N 


.    B.    Lippincott    Co.      London: 
Cloth;    6x9    in.;   pp.   xvi-(-473; 
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Berlin: 
In.:  pp.  lv-l-240;  96  text 
drawings.     22  Marks. 


Springer.       Cloth;    8x11 
and    numerous    folding 


INVESTIGATION     OP     THE     DANVER.g     RIVER     AND     ITS 
E.STI;aRIKS— Renort     of      the      Massachusetts     Board      of 
Health    (1913).      Boston:    The    Hoard.       •■ 
34;    Illustrated. 


I'ape 


6x9    In. 


MECHANIS<;ilE     GRUNDLAGEN     DES     FLUGZEUGB.xrE.S 

Hy  A.  ISaumann,  Professor  an  der  Kgl.  Techn.  Hoehsrhulo 
Stuttgart.  Vols.  I  and  II.  Mdnchen  and  Merlin:  R.  Olden- 
bourg. Cloth:  «x»  In.;  pp.  151  and  IM;  36  and  28  text 
rigureM,   r.spectlvely.      4    Marks   per    volume. 

MINISTHO  I.I-;  E.STADO  DA  VIACAO  E  OIIHAS  PUBLICAS 
DO  JlUAZII^Uelatorl.,  do  Dr.  JosC-  liarl.oz,,  flon.alves. 
1911,  e  .Suppbmeiiio,  portos  do  Brazil.  Two  volumes.  Rio 
rtn  Janeiro:  .MInlsterlo  da  Vlacao  e  Obras  Publlcus.  Paper- 
7x9  In.;  pp.  662  and  592,  respectively. 

MODEH.V  IM'.MPINO  AND  HYDRAULIC  MACHINERT,  ns  Ap- 
plied to  All  PurpoNes,  with  Explanation  of  the  Theoretical 
Principle),  Involved,  Construction,  Working  and  R.Iatlve 
Advantages — Being  a  I'raellcal  Handbook  for  Englneura. 
Designers  and  Others.  By  Edward  liutler,  M.  Inst.  M.  1<5!, 
iiulhor  of  "r'arburettors.  Vaporisers  an<l  Distributing 
Vnlveii,  •   "Evolution   of  th<    Internal   Ctimbustlon    ICnglne," 


etc.  Philadelphia,  Penn.:  . 
Charles  Griffin  &  Co..  Ltd. 
345   illustrations.      $5.50.    ne1 

THE  MOTOR  AND  THE  DYNAMO — By  James  Loring  Arnold, 
Professor  of  Electrical  Engineering,  New  York  University, 
Easton,  Penn.:  Chemical  Publishing  Co.  London;  Wil- 
liams &  Norgate.  Cloth;  6x9  in.;  pp.  v-fl78;  166  illustra- 
tions.      ?1.50. 

NEW  YORK  CITY  DEPARTMENT  OF  BRIDGES— Annual  Re- 
port for  1912,  Embracing  a  Summary  of  Reports  for  Vears 
,      1905-1912,   inclusive.      Arthur  J.   O'Keefe,   Commissioner   of 
,Bridges.      Cloth;    7x10    in.;    pp.    357;    numerous    plates    and 
maps. 

OHIO  ST.\TE  BOARD  OF  HEALTH — Annual  Report  for  Year 
Ended  Dec.  31,  1911.  Columbus,  Ohio:  James  E.  Bauman, 
Acting    Secretary.      Cloth;    6x9    in.;    pp.    560. 

POWER  AND  CONTROL  OF  THE  GULF  STREAM:  How  It 
Regulates  the  Climates,  Heat  and  Light  of  the  World — By 
Carroll  Livingston  Riker,  M.  E.  New  York:  The  Baker  & 
Taylor    Co.      Cloth;    6x8    in.;   pp.    102;   illustrated.      ?2,    net. 

PRACTICAL  M.\THEM.A.TICS.  Being  the  Essentials  of  .\rith- 
metic.  Geometry.  Algebra  and  Trigonometry.  Pail  IV. 
Trigonometry  and  Logarithms — By  Claude  Irwin  Palmer. 
Assistant  Professor  of  Mathematics,  Armour  Institute  of 
Technology.  New  York  and  London:  McGraw-Hill  Book 
Co.     Cloth;   4x7  in.;  pp.  xi-|-147;   6S  text  figures.     75c.,   net. 

THE  PRICE  OF  INEFFICIENCY— By  Frank  Koester.  A.  M. 
-Vm.  Inst.  E.  E..  author  of  "Hydro-electric  Developments 
and  Engineering,"  "Steam  Electric  Power  Plants,"  "Elec- 
tricity for  the  Farm  and  Home,"  "American  City  Plan- 
ning," etc.  New  York:  Sturgis  &  Walton.  Cloth:  6x9 
in.:   pp.   xxiv-l-439.      $2,   net. 

PRINCIPLES  AND  METHODS  OF  jrUNICIP.A.L  TRADING — By 
Douglas  Knoop.  Lecturer  on  Economics  In  the  University 
of  Sheffield;  Late  Langton  B'ellow  of  the  University  of 
Manchester.  London:  Macmillan  &  Co.,  Ltd.  Cloth;  5x» 
in.;    pp.    xvii  +  409;    $3.25    (10s.),    net. 

THE  PRODUCTION  OP  CO.\L  AND  COKE  IM  C.VNADA  DUR- 
ING 1911 — By  John  McLeish.  Chief  of  Division  of  Jlineral 
Resources  and  Statistics.  Ottawa;  (Canada  Department  of 
Mines.      Paper;    7x10   in.;   pp.   35. 

REVIEW  OF  FOREST  SERVICE  INVESTIG.\TIONS — Vol.  11 
Washington.  D.  C. ;  Forest  Service.  Paper;  6x9  in.;  pp. 
92;    illustrated. 

THE  SANIT.\RY  CONDITION  OF  THE  IMERRIM.VCK  RIVER 
— Repent  of  the  Massachusetts  Board  of  Health  (1913). 
Boston:  The  Board.     Paper;  6x9  in.;  pp.  47;  illustrated. 

SPECIFICATIONS  FOR  STREET  RO.VDW.VY  P.WEMENTS, 
With  Instructions  on  Street  Paving  Work — By  S.  Whln- 
ery,  M.  Am.  .Soc.  C.  E.  .Second  edition,  enlarged  and  en- 
tirely reset.  New  York  and  London:  McGraw-Hill  Book 
Co.     Cloth;   6x9  in.;  pp.  x-|-116;   illustrated.     $1,   net. 

STEEL:  ITS  SELECTION,  ANNEALING.  H.\RDENING  AND 
TEMPERING — By  E.  R.  Markham.  Fourth  edilioii.  fully 
Illustrated.  New  York:  Norman  W.  Henley  Publishing  Co. 
Cloth;    5x8    in.;  pp.   367;   168   text   illustrations.      $2.50,    net. 

STEEL  R.\ILS:  THEIR  HISTORY,  PROPERTIES.  STRENGTH 
A.\D  M.XNUFACTURE,  With  -Notes  on  the  Princlpli  s  of 
Rolling  Stock  and  Track  Design — By  William  H.  Sellew. 
Principal  .\ssistant  Engineer,  Michigan  Central  R.R.  New 
York:  D.  Van  Nostrand  Co.  London:  Constable  iVi  Co., 
Ltd.  Cloth:  7x10  in.:  pp.  xvii-(-559:  361  illustrations;  33 
folding   plates.      $12.50,    net. 

ST.  LOUIS  CENTRAL  TRAFFIC-PARKWAY— Reports  of  City 
I'lan  Commission  of  July  9,  1912,  and  Jan.  7,  1913.  St. 
Louis,  Mo.:  Walter  B.  Stevens,  Secretary.  (iloth;  7x10 
in.;    pp.    31;    Illustrated. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES— 
Detroit,  Mich.:  U.  S.  Lake  Survey  Office.  Bulletin  No.  22. 
Paper;  8x10   in.;   pp.   435. 

SYNDICALISM,  INDUSTRIAL  UNIONISM  AND  SOCIALISM— 
By  John  Spargo.  New  York;  B.  W.  Huebsch.  Cloth:  6x8 
In.;  pp.   241.     fl.25,   net. 

A  TEXT-BOOK  ON  TRADE  W.VSTE  WATERS:  THEIR  NA- 
TURE AND  DlSPOSAlj — By  H.  Maclean  Wilson.  Chief 
Inspector,  and  H.  T.  Calvert,  Chief  Chemical  Assl.itant, 
West  Riding  of  Yorkshire  Rivers  Board.  Philadelphia. 
Penn.:  J.  B.  Lippincott  Co.  London:  Charles  Grltlln  & 
Co.,  Ltd.  Cloth:  6x9  In.;  pp.  xll-f340:  74  text  lllustrali.in.s, 
including    22    plates.      $6,    net. 

DIE  WASSERKRAEFTE.  IHR  AUSBAU  UND  IHRE  WIRT- 
SCHAFTLICHE  AUSNUTZUNG — EIntechnisch- wlrts<hafl- 
llches  Lehr-  und  Handbuch.  By  Adolf  Ludin,  Pnisge 
krOnt  von  der  Kgl.  Akadamle  dis  Bnuwcsena  In  Berlin. 
Parts  I  and  II.  Berlin:  Julius  Springer.  Cloth;  8x11  In.: 
pp.  xvl  +  763  and  637,  respectively;  1087  text  Illustrations 
and   folding  plates.     60   ^Vlarks. 

WATER    SI'PPLY    PAPERS,    T'.    S.    GEOLOGICAL   StTRVEY 
Washington,    D.    C:    Department    of    the    Inti-rlor    (Gi-org. 
Otis   Smith,    Director).      Paper;    6x9    In.;    Illustrated. 

No.  297:  Gazetteer  of  Surface  Waters  of  California.  Part  111 
— Paellic  Coast  and  Great  Basin  Streams.  By  1>.  D 
Wood.      Pp.   214. 

No.  300:  Water  Resources  of  California.  Part  III — Stream 
Measurements  In  the  Great  Basin  and  Paellle  Coast  HIver 
Basins.      By  H.   D.   McGlashan  and    II.  J.   D.an.      Pp.   966. 

No.  310:  Surface  Water  Supply  of  th<-  United  States,  1911. 
Part  .X— The  Great  Basin.  '  llv  P.  P.  Herishaw,  H.  P. 
.MeGlashan  and    E.   A.    Portir.      Pp.    210. 

No.  313:Water  Powers  of  the  Cascade  Rangi',  Part  II — Cow- 
litz, NIaqually,  Puyalliip,  White,  Gn-en  and  Cedar  Drain- 
age Basins.  By  P.  P.  Hi-nshnw  and  Glenn  L.  Parker. 
Pp.   170. 

No.  317:  Geology  and  Underground  Waters  of  the  Wlihlln 
Region.    North-Cenral    T-xiih.      Hy    C.    H.    Gordon.      Pp.    88 

WEPT  VIRGINIA  FOREST.  GAME  AND  FISH  WARDEN— 
Report  for  1911  and  1912  of  J.  A  Vbiuesncy,  Bolliigloa, 
W.   Va.      I';iper;   fixD  In  :   pp.    lod;    must  rated. 
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IJNGINEIEUING   WORK   IN    NEW    i:N«iI. AND 

Boston  and  vicinity  is  the  center  of  activity  In  New  Enpr- 
land  engineering-  worli.  but  tliere  is  less  new  wurl<  tlirouKhout 
tlie  entire  section  than  a  year  a^o.  lioston  has  recently  ap- 
propriated $600,000  for  street  iniorovemcnts,  ami  a  like  suin 
for  sewers.  A  new  street,  Broadway,  now  known  as  Pleas- 
ant St.,  is  to  be  widened  and  extended  to  Park  Square,  the 
center  of  the  large  oltiee-building  district.  A  new  thorough- 
fare from  the  South  Station  to  the  North  Station  has  been 
projected  for  several  years  and  cannot,  within  reason,  be 
delayed  much  longer.  Another  plan,  but  more  distant  in  the 
future,  is  the  rebuilding  of  the  North  Station  on  the  north 
side  of  the  Charles  River,  at  a  cost  of  several  million  dollars. 

The  new  piers  and  docks,  in  South  Boston,  are  being  fitted 
up.  and  extended  for  the  reception  of  ocean  steamships,  and 
the  New  Haven  is  making  railroad  connections  with  this. 
With  the  completion  of  the  new  pier,  a  number  of  buildings 
in  that  area,  estimated  at  about  300  acres,  will  be  built. 
The  city  is  actively  at  work  on  two  subwavs.  one  to  Brighton 
and  the  other  to  Dorchester.  The  Boston  Elevated  R.R.  has 
begun  work  on  an  elevated  structure  to  Maiden,  but  it  is  now 
temporarily  suspended,  owing  to  objections  from  suburban 
property  holders.  The  Boston  &  Eastern  R.R.  has  com- 
pleted the  plans  for  a  tunnel  to  East  Boston,  with  connec- 
tions for  Lynn  and  Salem,  eliminating  the  last  grade  cross- 
ing within  the  city  of  Boston,  except  four  minor  streets  in 
Dorchester. 

Activities  in  railroad  construction  are  at  low  water 
mark,  with  the  Grand  Trunk  work  abandoned,  and  the 
New  Haven  under  fire,  but  the  New  Haven  is  four-tracking 
from  Hyde  Park  to  Providence,  and  from  this  fact  it  is 
probable  that  the  electric  line  from  Forest  Hills  to  Provi- 
dence, for  which  right-of-way  was  obtained  two  years  ago, 
will  be  postponed. 

A  group  of  buildings  will  be  constructed  by  the  Massa- 
chusetts Institute  of  Technology  in  Cambridge.  The  burned 
section  in  Bangor.  Maine,  is  being  rapidl>'  rebuilt,  and  Chel- 
sea has  fully  recovered  from  the  fire  of  1908. 

Numerous  hydro-electric  developments  are  in  prospect, 
the  F.  T.  Warren  Paper  Co.  is  building  a  dam  1400  ft.  long  at 
Dundee  Falls.  Maine,  which  will  develop  2400  hp.  There  are 
several  projects  under  TA'av.  one  at  Woodford  of  300  hp.,  one 
at  Sunderland  of  4000  hp.,  and  one  at  Bradbury.  At  Palls 
Village  on  the  Housatonic,  about  16,000  hp.  will  be  developed, 
which  will  be  distributed  to  various  manufacturing  parts 
within    a    radius   of   40   miles. 

The  Massachusetts  Highway  Commissioners  will  have 
about  a  million  dollars  of  stat.  funds  to  expend  on  new  con- 
struction this  year.  Sewage  disposal  plants,  costing  about 
a  quarter  of  a  million  dollars,  will  be  installed  at  Pittsfield, 
and  an  elaborate  water-supply  system  is  being  projected  in 
New  Hampshire.  This  will  supply  the  cities  of  Rochester, 
Somerworth,  Dover,  and  Portsmouth  with  water  from  Merry- 
meeting  Lake.     The  estimated  cost  is  approximately  $1,000,000. 

Work  on  the  Cape  Cod  Canal  is  still  in  progress,  and  it  will 
take  at  least   two   years   to    finish    the   canal. 

R.\IL,'\V.VYS 

New  York — Delaware,  Lackawanna  &  Western  R.R. — This 
company  is  planning  to  double-track  its  line  from  Solvay  to 
Jamestown.  N.  T.      G.  J.  Ray,  Hoboken.  N.  J.,  is  Ch.  Engr. 

Hudson  River  Connecting  R.R. — This  company  has  applied 
to  the  Public  Service  Commission  to  issue  $250,000  capital 
Stock.  Construction  work  will  probably  start  at  once.  Noted 
Mar.  27. 

♦Lehigh  Vallev  R.R. — This  company  has  awarded  the 
contract  to  the  JOHN  F.  DOLAN  CONTRACTING  CO.,  50 
Church  St..  New  York,  for  the  extension  of  its  Seneca  Palls 
Branch,  from  Seneca  Falls  to  Cayuga  Junction.     Noted  May  8. 

+Penn!<ylvnnln — Chartiers  Southern  R.R. — This  company 
has  awarded  the  contract  for  the  construction  of  its  proposed 
line  to  the  RROCKLEHURST  &  POTTER  CO..  Providence, 
R.  T.  The  line  will  be  about  Ifl  miles  in  length  and  will  ex- 
tend from   Emman.    Penn..    to  Marianna.   Penn. 

Vlrelnln — Virginia-Carolina  Rv. — This  company  has  re- 
ceived bids  for  an  extension  of  40  mili'S.  The  line  will  pass 
through  "n'ashington  Countv,  Va..  and  Ashe  County.  N.  C, 
to   Todd.    N.    C.      P.   W.    Early.    Abingdon.   Va..    is   Ch.    Engr. 

Virelnia — Atlantic  Coast  Line  R.R. — See  item  under  North 
Carolina. 

+Norfli  Cnrollnn — .Atlantic  Coast  Line  R.R. — This  company 
has  awarded  the  contract  to  the  JOSEPH  H.  SANDS  CON- 
TR.XCTTNO  CO..  Roanoke.  Va..  for  double-tracking  its  line 
betw,-en   Pleasant  Hill  and  Petersburg.  Va..    about  fiO   miles. 

Hiawassep  R.R. — This  company,  it  is  reported,  will  con- 
struct a  standard-gage  railroad  from  .\ndrews,  N.  C.  to  Hia- 
wassee.  Ga..  bv  wav  of  Havesville.  N.  C.  about  35  miles  in 
length..     J.   Q.   Barker.   Andrews,   is   interested. 

Ceorsin — Hiawassee  R.R. — See  item  under  North  Carolina. 

\lahnmn — Rome  R  Gadsden  R.R. — This  company  has  been 
organized  for  the  purpose  of  constructing  a  railroad  from 
Gadsden.  Ala.,  to  Rome.  Ga.  J.  B.  Wadsworth.  Gadsden,  Ala., 
is  Pres.      The  line   will   be   about   60   miles   in   length. 

+  Alnltnmn— Gulf.  Florida  &  Alabama  Rv.— This  company 
has  awarded  the  contract  to  the  J.  T.  MCCARTHY  CO..  Gaines- 
ville. Ga..  for  the  grading  for  the  construction  of  its  ex- 
tension   from    Local.    .Ma.,    north.    20    miles. 


+  Alnbiimn — The  contract  has  been  awarded  to  O.  J. 
PRUITT,  M(mtBomery,  for  the  construction  tit  a  railroad  from 
Alexander  City,  Tallapoosa  County,  to  Kowallga,  Elnioie 
County,  a  distance  of  15  miles.  Benjamin  Russell,  Alexander 
City,   is  Interested. 

+  Ohl<i — Lorain,  Ashland  &  Southern  R.R. — This  company 
has  awarded  the  contract  to  MacARTIIl.'R  BROS.,  11  Pine  St., 
New  York,  N.  Y.,  for  the  complellcui  of  its  line.     Noted  May  8. 

Ohio — Fremont  &  Fostorla  R.R. — Surveys  will  soon  start 
for  the  construction  of  the  proposed  line  of  this  company  from 
Fremont  to  Port  Clinton,  Ohio.  It  Is  also  reported  that  the 
•company  will  construct  an  extension  from  Fremont  to  Tidln, 
Ohio. 

+  .1lioblKfin — Grand  Rapids  &  Northwestern  R.R. — This 
compan\  has  awai.l.rl  the  contract  for  the  construction  of 
its  new  lini-  from  l.iidington,  Mich.,  to  Grand  R:ipid.s.  to  J.  H. 
FLICK  CoXSTKrCTlON'CO.,  37  West  Van  Buren  St..  Chicago, 
111.  Work  will  be  commenced  at  once.  Walter  S.  Syrelt,  Post 
Office    Bldg.,    Ludington,    Mich.,    is   Interested. 

Copper  Range  R.R. — This  company  has  awarded  the  con- 
tract for  the  construction  of  a  railroad  extension  of  its  main 
line  from  Painesville  to  Tolvala,  Mich.  F.  L.  Batchelder, 
Houghton,   Mich.,  is  Ch.   Engr. 

IllluoiH — Peoria,  Canton  &  Galesburg  R.R. — This  com- 
pany has  been  incorporated  for  the  purpose  of  constructing 
a  railroad  from  Peoria.  III.,  to  Farmington.  Moulton  County, 
and  thence  to  Galesburg.  The  directors  Include  James  A. 
Lyon,  Horace  Clark,  W.  B.  Coleman,  George  C.  Powers  and 
George   T.   Page.      Capital.    $2,000,000. 

Springfield  &  Central  Illinois  R.R. — This  companv  is  plan- 
ning to  construct  its  proposed  line.  It  will  run  from  Spring- 
field to  Duquoin  through  the  counties  of  Sangamon.  Mont- 
gomery, Bond,  Clinton,  Washington  and  Perry,  and  the  cities 
of  Pawnee,  Raymond,  Butler,  Hillsboro,  Gieinville,  Carlvie, 
Nashville  and  Piekneyville  and  from  St.  Louis.  Mo.,  to  TeVre 
Haute.  Ind.,  through  the  counties  of  St.  Clair,  IMadison,  Bond, 
Payette.  Clay.  Jasper  and  Clark,  and  the  cities  of  East  St. 
Louis.  Collinsville.  Troy.  Highland.  Kinmundv,  Louisville, 
Newton  and  Marshall.     Isaac  A.  Smith.  St.  Louis,'  Mo.,   is  Pres. 

MinneNota — Northern  Pacific  Ry. — This  company  has  made 
surveys  for  the  construction  of  its  proposed  line  from  East 
Grand  Forks,  Jlinn.,  to  Drayton,  N.  D.  W.  L.  Darling,  St. 
Paul,    Minn.,    is   Ch.    Engr. 

North  Dakota — Northern  Pacific  Rj-. — See  item  under  Min- 
nesota. 

North  Dakota — Dakota  R.R. — Articles  of  incorporation 
have  been  filed  by  this  company  to  construct  and  equip, 
either  with  steam  or  electricity,  a  line  from  Dickinson  to 
Mott  and  north  from  Dickinson  to  connect  wiMi  the  Great 
Northern  and  the  Milwaukee,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
and  such  other  extensions  as  may  be  authorized. 

MisNouri — Moberly,  Huntsville  &  Randolph  Springs  Ry. — 
Bids  will  be  received  until  May  29,  by  this  company,  for 
grading  its  proposed  line.  Bids  for  this  work  were  received 
May  1  and  rejected.     L.  H.  Dameron,  Huntsville,  Mo.,   is  Pres. 

Texas — .See  item  under  New  Mexico. 

Colorado — Missouri,  Kansas  &  Texas  Rv. — This  company 
IS  contemplating  the  extension  of  a  line  through  southeast"- 
ern  Colorado  to  Denver.  Surveys  have  been  made  from  For- 
gan,  Okla..  the  northwestern  terminal  of  the  line  in  that  state. 
S.  B.  Fisher,  St.  Louis,   Mo.,   is  Ch.  Engr.  Const. 

Ne«-  Mexico — The  Empire  Construction  Co..  Omaha.  Neb., 
IS  promoting  the  construction  of  a  railroad  between  Tucum- 
cari.  N.  M..  and  Port  Aransas  on  the  gulf  coast  of  Texas 
about  650  miles.  Work  will  soon  be  started.  The  division  to 
be  first  constructed  is  between  Tucumcari  and  Midland,  about 
250  miles.  This  part  of  the  line  will  traverse  a  territorv  in 
eastern  New  Mexico  and  the  middle  and  lower  panhandle  of 
Texas. 

Idaho— Benewah  Valley  R.R. — This  companv  is  planning 
to  construct  its  proposed  line  from  St.  Maries,  Idaho  to 
Desmet,  about  25  miles.  M.  I.  Parker,  St.  Maries,  is  inter- 
ested. 

Nevada — 'U'innemucca  R.R. — This  companv  is  making  sur- 
veys for  the  construction  of  its  proposed  line.  H.  R.  Sheldon 
Winnemucca,  is  Ch.   Engr. 

Southern  Pacific  Co. — This  companv  is  considering  the 
extension  of  its  line  from  Thorne  to  Hawthorne,  Nev.  W 
Hood.    San    Francisco,    Calif.,    is    Ch.    Engr. 

+W'H.shinsrton — Northern  Pacific  Rv. — .\  subcontract  ha<! 
been  awarded  to  G.  O,  FOSS  &  CO..  Spokane  Wash  .on  the 
proposed  double-tracking  of  this  company's  line  through  the 
M^-Dougall    &"co."^'  general    contractors    are    G^Vhrie! 

«i  )^»"'?.'nK«»n— .^'orth  Rank  Logging  Co.— This  companv  has 
filed  articles  of  incorporation  for  the  construction  and  ooer- 
?,*w."  "^  ",,'?/l"'^-  ^^tr'^^^  '»"''  passenger  railroad  betwe^'n 
i^X^h.^^r"  .^•''^^•o'JJfn^^i.^fnd  ^'^^j,"-'-P°"tors  are  John  K. 
.  California— California.  Shasta  &  Eastern  R  R  — \rticles  of 
incorporation  of  this  companv  were  fiie^  l\Li^  3  The  oon?- 
pany  recently  bought  the  Anderson  ,<t  Bella  Vista  RR  The 
articles  state  that  the  purpose  of  th?  companv  s  to  build  I 
railroad  from  .\nderson  through  Bella  Vista  to  IngSt.  a  dis- 
tance of  2S  miles.  The  capital  is  JfiOn.Oon  The  Boivrl  of 
Directors  are  S.  E.  Rretherton.  Felix  T  Smith  WT  Burnett 
Paul   McCarthy.   F.  D.  Madison.  Piatt  Kent  and  V    W.   vrn^.'nt' 
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+Ontarla — Canadian  Pacific  Ry. — This  company  has  award- 
ed the  contract  to  WILLIAM  MACKENZIE,  for  the  construc- 
tion of  its   Toronto-Stratford   line. 

Alberta — Dominion  Northwestern  Ry. — See  item  under 
Saskatchewan. 

Saskatchen-an — Dominion  Northwestern  Ry. — This  com- 
pany has  been  incorporated  for  the  purpose  of  constructing 
a  line  from  Regina,  Sask.,  to  Tuxford.  on  the  Canadian  Pa- 
cific Rv.,  and  from  thence  to  Red  Deer,  Alta.,  with  a  branch 
through  Battleford,  Sask.,  to  Fort  McKay.  M.  J.  O'Connor, 
Ottawa,  Ont.,   is  interested. 

+*Britliib  Columbia — Canadian  Pacific  Ry. — Bids  were  re- 
ceived by  J.  G.  Sullivan,  Ch.  Engrr..  Western  Lines,  Winnipeg, 
Man..  Apr.  15,  for  clearing,  grubbing  and  grading  a  diversion 
of  the  main  line  of  this  company  in  the  Selkirk  Mountains, 
from  Six  Mile  Creek  to  Glacier,  a  distance  of  17  miles.  On 
this  there  is  included  a  double-track  tunnel  approximately 
2.S,000  ft.  long.  The  contract,  it  is  reported,  has  been  awarded 
to  FOLEY.   WELCH   &   STEWART. 

•fBritiKh  Columbia — Kettle  Valley  Ry. — This  company  has 
awarded  the  contract  to  GRANT  SMITH  &  CO.,  Seattle,  Wash., 
for  the  construction  of  its  proposed  line  from  Otter  Sumniit 
to  Hope,  B.  C.  Estim.ited  cost,  $3,500,000.  The  road  will  be 
used  jointly  by  the  Kettle  Valley  R.R.  and  the  Great  North- 
ern   Ry.  .^      . 

Menzies  Bay  R.R. — This  company  is  considering  the  con- 
struction of  a  railroad  on  Vancouver  Island  for  the  purpose 
of  opening  up  its  timber  lands.  The  company  is  owned  by 
the  Ross  McLaren  Lumber  Co.,  Vancouver,  B.   C. 

ELECTRIC    K.*1LWAYS 

Holyoke.  SIa«8. — M.  A.  Morse,  Belchertown,  Mass.,  is  in- 
terested in  the  ext.nsion  of  the  electric  railway  from  Holyoke 
to  Belchertown  and  Enfield. 

>'ahant.  Maiiit.— Plans  arc  being  prepared  by  the  Nahant 
&  Lynn  St.  Ry.  Co.  for  double-tracking  its  Flash  Road  line. 
J.  E.  Dozier,   Lynn,   is  Gen.   Mgr.  and  I'ur.   Agt. 

Linden,  N.  J. — A  company  is  being  organized  at  Linden  for 
the  purpose  of  constructing  a  six-mile  elictric  r.iilwa.v 
through  Linden  to  connect  with  the  Short  Line  of  the  Public 
Service  Co.     Frank  R.  Anderson,  Linden  is  int<-rested. 

Morriiitovrn,  !«.  J The  Morris  R.R.   Co.,  affiliated  with   the 

Morris  County  Traction  Co.,  is  planning  for  the  construction 
tf  a  line  between  this  place  and  M.Tdison.  about  thr.  e  mil'-s. 
completing  the  company's  system  to  Lake  Hopatcong.  The 
work  is  estimated  to  cost  $150,000. 

Trenton,  N.  J. — Tn  accordance  with  formal  notice  tendered 
City  Engineer,  A.  Swan,  the  Trenton  &  Mercer  County  Trac- 
tion Co.  will  rebuild  its  lines  on  Broad  St.  between  State  and 
Perry  Sts.,  on  South  Broad  St.  between  I^ivlngston  and  Center 
Sts.,  on  Center  St.  between  Broad  and  Ferry  Sts.  and  on 
Perry  St..  from  Broad  St.  to  the  Raritan  Canal.  ^\  m.  H. 
Hitchcock  is  Supt. 

Fayette.  W.  Va. — Grading  has  been  started  by  the  Fayette 
Traction  Co.  on  its  proposed  electric  railway  to  connect 
Fayette  and  Favettevllle,  about  four  miles.  C.  W.  Dillon, 
Fayetteville,   is  Pres.      Noted  Mar.   20. 

Miami.  Fla. — The  Miami  &  South  Florida  Ry.  Co.  has  been 
organized  to  construct  and  operate  an  electric  railway  from 
Detroit,  Fla.,  to  West  Palm  Beach.  H.  C.  Roome  is  Pres.  and 
Nathan  A.  Cole   Is  Vlce-Prcs. 

fiadmlen,  .41a, — Surveys  have  been  completed  and  prelimi- 
nary arangcments  will  soon  be  started  for  the  construction 
of  an  electric  railway  to  connect  Gadsden  Center,  Cave 
.Springs,  Ala.,  and  Rome,  Ga.,  about  60  miles.  J.  B.  Went- 
worth,   Gadsden,   Is  Interested.      Noted  Dec.    12,    1912. 

Naiihvllle,  Tenn. — The  Citv  Council  has  granted  a  fran- 
chise to  the  Nashville  Ry.  &  Light  Co.  for  the  ext<n.;ion  of 
Its    Buena   Vista   line.      A.    E.    Beazlet,    Nashville,    is   Pur.    Agt. 

AHliland.  Ky.— S.  S.  Willis,  Ashland,  is  Int.-rested  in  the 
construction   of  an  electric  railway   from  Ashland  to  Russell. 

Fort  AV'ayne,  Ind, — Plans  are  being  prepared  by  th*'  Port 
Wayne  &  Springfield  Rv.  Co.  for  the  extension  of  I'a  line  to 
Portland.  Ind.  W.  H.  Fledderjohann,  Decatur,  is  Pres.,  Gen. 
Mgr.    and    Pur.    Agt. 

LoKannport.  Ind. — The  Laporte,  Logansport  &  .Southwest- 
ern Traction  Co.  Is  considering  plans  for  the  construeliin  of 
an  electric  railway  through  the  northeastern  section  of  Cass 
County   to  Logansport. 

CheboyKan.  .MIcii.  —  The  Cheboygan  Electric  Light  A 
Power  Co.  proposes  to  start  work  soon  on  the  construction 
of  an  electric  railway  to  connect  Cheboygan  and  Peto.'fky.  B. 
P.  Spencer  Is  Gen.  Mgr. 

Linden,  MIrh. — A  franchise  has  been  granted  to  Oliv  r  II. 
Lau,  Detroit.  Mich.,  by  th.-  Town  Council  for  the  construc- 
tion of  an  electric  railway  to  connect  Linden,  Fenton  and 
Holly. 

nellevllle.  III. — Pnllminary  arrang<!ments  are  being  m  i(l<! 
by  the  lielleville  &  Mascoutah  Traction  Co.  for  the  construe, 
tlon  of  Its  proposed  electric  railway  to  connect  Belb'Ville 
and  MaHeout:ih,  about  11  miles.  David  O.  Thomas,  Belle- 
ville,  Is  Gen.  Mgr. 

nioomlnKton,  III. — An  expenditure  of  $199,627  for  th"  Im- 
provem<nt  and  "xtenslon  of  lis  system.  Is  planned  by  the 
Ifloomlngton  &  Normal  Ry.  &  Light  Co.  M.  G.  Linn  Is  Gen. 
Supt. 

Prnrin,  III.— The  Peorlii.  Canton  &  Gal.-sbrg  Hy.  Co.  his 
been  Incorporated  to  construct  and  operate  nn  ••lectrle  rail- 
way to  connect  Peoria,  Farmlngton  and  Oalesburg.  The  In- 
corporntors  are.  .lames  A.  Lyon,  Chicago;  Horace  Clark.  W, 
n.  Coleman,  Geo.  C.  Powers  and  Geo.  T.  Page,  all  of  Peoria. 

RIdKe    Farm.    Ill lohn    A.    .lohnson.    Tndlnnapolls.    Ind.,    Is 

Intereiiti'd  In  the  eonstrucllon  of  an  electric  Inlerurban  rail- 
way  from    Ridge    Farm    to    Clinton,    via    Dana,    Ind. 

fCprlnKfleld.  Ill — The  Sprlngneld.  Tavlorvllle  &  Pana  In- 
terurbnn  R.R.  Co.  has  bi-en  Incornorated  to  construct  and 
onernte  ,nn  Interiirbnn  rnllwnv  from  Sprlngflild  through 
Tnvlorvllli-  to  Piina.  The  Incornorntors  are,  W.  n.  Adams,  of 
Tnvlorvltle  and  P  R  Ballet,  GcorKe  H.  Backer  and  H.  V. 
Oehm,  of  St.  Louis,  Mo. 


Faribault,  Minn.— Plans  are  being  considered  by  H.  A. 
Kniaht  and  associates  for  the  construction  of  an  electric 
railway  from   Faribault  to  Wells  and  Sioux  Falls. 

+MinnrapoliB.  Minn. — The  Electric  Short  Line  has  award- 
ed a  contract  to  H.  F.  BALCH  &  CO..  Minneapolis,  fc.  the 
construction  of  about  eight  miles  of  electric  railway  to  1  -ng 
Lake. 

KansaM  City.  Kan. —  (Official) — The  Kansas  City,  Kaw  ^  1- 
ley  &  Western  R.v.  Co.  is  considering  plans  for  the  construc- 
tion of  an  electric  railway  from  Kansas  City  to  Lawrence. 
The    main   office   of   the  company   is   at   Bonner   Springs,   Kan. 

Manhattan.  Kan. — Plans  are  being  prepared  by  the  Man- 
hattan Interurban  Ry.  Co.  for  the  extension  of  its  line  from 
Manhattan  to  Topeka.  Joseph  T.  West,  Manhattan,  is  Gen. 
Mgr.   and  Pur.   Agt. 

Dickinson,  N.  D. — Plans  are  being  considered  by  the  cit- 
izens for  the  construction  of  an  electric  railway  from  Dickin- 
son  to  Mott. 

HuntMTlIle,  Mo. — Bids  will  be  received  by  C.  H.  Daraern, 
Pres.  Moberly,  Huntsville  &  Randolph  Springs  Ry.  Co.,  until 
May  29,  for  grading  the  proposed  line,  which  will  connect 
Moberlv,  Huntsville  and  Randolph  Springs,  about  12  miles  in 
all.      John   J.    Mundinger   is   Ch.    Engr.      Noted    Feb.    6. 

St.  LouiN.  Mo. — The  County  Court  has  granted  a  fran- 
chise for  a  period  of  50  years  to  the  St.  Louis  &  Jennings 
Rv.  Co.  to  construct  and  operate  an  extension  to  its  line  from 
Florrissant  to  Melrose  Ave.     David   P.   Leahy  is  interested. 

DallaH,  Te.v. — Surveys  have  been  started  by  the  Dallas 
Western  Interurban  Ry.  Co.  for  the  construction  of  its  pro- 
posed line  to  connect  Dallas,  Cleburne  and  Glenrose.  E.  P. 
Turner  is  interested. 

Nowata.  Okla. — Preliminary  arrangements  are  being  made 
by  the  Kansas-Oklahoma  Traction  Co.  for  the  construction  of 
its   proposed   line   from  Nowata,   Okla.,   to    Coffeyville,    Kan. 

Pryor,  Okla. — Plans  are  being  prepared  by  the  Pryor, 
Salina  &  Eastern  Ry.  Co.  for  the  construction  of  a  10-mile 
interurban  railway  to  connect  Pryor  and  Salina,  Okla.  J.  A. 
Quinn,    Pryor,    is    interested. 

Leniston,  Idaho — The  Nez  Perce  &  Idaho  R.R.  Co.  is  mak- 
ing preliminary  arrangements  for  the  construction  of  its  pro- 
posed electric  railway  to  connect  Forest,  Waha  and  Lewiston. 
Z.  A.  Johnson,  Lewiston,   is  Pres. 

^VendeII,  Idaho — J.  Stewart  Clark,  Twin  City,  is  interested 
in  the  construction  of  an  electric  railway  from  Wendell  to 
Buhl. 

Oeden,  rtah — The  Ogden,  Lewiston  &  Northern  Ry.  Co. 
has  been  organized  to  construct  an  interurban  railway  from 
Ogden,  Utah,  to  Presto,  Idaho.  Fred  W.  Crockett,  Logan, 
Utah,   is   Pres. 

WellKVille.  litah^The  City  Council  has  granted  a  fran- 
chise to  the  Logan  Rapid  'Transit  Co.  to  construct  and  oper- 
ate an  electric  railway  through  Wellsville.  Robert  Ander- 
son, Logan,  is  Gen.  Mgr.     and  .Supt. 

.\berdeen,  "WaMh. — Plans  are  being  considered  by  the 
Gray's  Harbor  Ry.  &  Light  Co.  for  an  expenditure  of  $30,000 
for  the  extension  and  imjirovement  of  its  system  in  Aberdeen. 
H.   B.   Zimmerman,   Aberdeen,   is  Secy,   and  Gen.    Mgr. 

Taeoma,  >VaMh. — The  Tacoma  Ry.  &  Power  Co.  is  con- 
sidiring  an  expenditure  of  $315,000  for  the  improvement  and 
extension  of  its  system  in  Tacoma.  L.  H.  Bean,  Tacoma,  is 
Gen.    Mgr. 

LoM  .Vngeles.  Calif The  Pacific  Electric  R.R.  Co.  has  ap- 
plied to  the  City  Council  for  a  •iO-year  franchise  for  a  four- 
track  elevated  railroad  from  the  present  Main  St.  terminal 
east  to  San  Pedro  St.  at  an  estimated  cost  of  $600,000.  J. 
McMillan   Is  Qen.  Mgr. 

Mlramnr,  Calif. — The  Santa  Barbara  &  Suburban  I!y.  Co. 
has  bein  petitioned  to  extend  its  line  to  Miramar.  \V.  B. 
Irwin,  Santa  Barbara,  is  Supt. 

San  FranclHCo.  Calif. — According  to  press  reports  the 
Board  of  .Supervisors  is  cimsideriiig  the  proposition  to  issue 
bonds  for  $3,500,000  for  the  construction  and  e(|U  pment  of 
municipal  electric  railways  on  Van  Ness  Ave.,  I'ofero  Ave., 
Union.  North  Point.  Stockton.  (California  and  Cluirch  Sts. 
The  proposition  will  be  submitted  to  the  vote  of  the  citizens 
about  July   1.      M.   M.   O'Shaughnessy   is   City    Hngr. 

San  Rafael,  Calif. — The  Mill  Valley  &  Mount  Tamalpals 
Scenic  Ry.  Co.  has  been  purchased  by  the  Mount  T:imalpals 
&  Muir  Woods  Hy.  Co.  The  new  owners  are  considering 
plans  for  the  extension  of  the  line  from  West  Point  to 
Bolinas. 

I'ointe  .Anx  Trembiea,  <tue. — Thi-  Council  has  granted  a 
franchise  to  the  Montreal  Tr.amway  Co.  to  construct  and 
operate  an  electric  railway  In  Polnte  Aux  Trembles.  J.  B. 
Hutcheson,   Montreal,    Is  Gen.   Mgr. 

I.I<;IIT.    HE.\T    AM)    I'OWI'Ml 

Rutland,  V«. —  .\  developmi-nt  of  a  water  power  of  4000  hp. 
Is  about  to  be  made  by  the  Rutland  Ry.,  Light  H  I'ow.r  Co., 
on  E.ist  Cri'ek.  This  Is  one  of  a  number  of  devilopments 
covering  a  large  area  to  be  controlled  by  the  Wi'stern  Ver- 
mont Power  Co.,  of  New  York,  N.  Y.  I.  M.  FroHl,  Rutland, 
Vt.,  is  Mgr.  of  the  company.  Henry  P.  Bryant,  334  Washing- 
ton St.,   Brookllne,   Mass.,   is   Engr. 

Groton.  Conn. — Th<'  Town  Council  Is  considering  plans  for 
the  IriHl  •Ihitlon  of  additional  e(|uli)ment  In  thi>  municipal 
electrlc-llglit    plant.      T.    A.    Graves    Is   Supt.    of    the    plant. 

IMitnnm.   Conn Plans   are   being   prepared    by    the    Putniiin 

Light  K-  I'owir  Co.  for  the  extension  of  Its  transmission  lines 
from  Putnam  to  Arlington,  about  five  miles.  R.  R.  Thrustim. 
Putnam,   Is  Mgr. 

Terrvvllle.  Conn. — Plans  have  been  prepared  by  Sperry  * 
Bu.'ll.  Brlsltd,  Conn.,  for  the  construction  of  a  watir  power 
plant   at   Tirryvllli'    for   the   AnUiew     i  erry    Co.      Nfited    Apr.   3. 

Illnirhnniton.  N.  Y.— Plans  are  being  conHldered  by  the 
Board  of  Trustees  of  the  Blnghamtim  State  Hospital  for  the 
InHtiilliillon  of  a  new  power  plant  at  the  hnnpllnl.  An  ni>- 
proprlatlon    of  $00,000    has   been    made    for    the    pur|>osi>. 
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llrooklyn,  \.  Y. —  Hills  will  Ijo  recuivid  until  3  p.m..  .May 
22.  by  llif  Uiiiartiiunl  of  Pai  lis.  Fifth  Avi-.  and  S-llli  St.,  Mun- 
halliin.  for  hialinB  and  ventiialins  wori<  for  a  comfort  sta- 
tion located  in  I'rospiut  l';ul<;  for  huatlng  and  vunlllatlnK 
work  for  a  comfort  station  located  in  Linton  Park.  Charles 
B.  Stover  Is  Pres 

LyoiiM,  IM.  V. —  Estimates  are  being  prepared  by  Horace  G. 
Sweet  Utioa  of  the  cost  of  instalUnt;  municipal  electrlc-llKht 
plant  at  I^yons.  Bonds  for  JIU.OUO  liavc  been  voted  for  the 
purpose. 

New  York,  .\.  Y. —  (Boro.  of  Richmond) — Bids  will  bo  re- 
ceived until  2:30  p.m..  May  22.  by  the  l)>-partment  of  Public 
Chanties  foot  ol  I'last  2i;th  .St..  Manhattan,  for  furnlshlnK  all 
the  labor  ami  nial.  riai.s  r.iiniri-d  for  the  sti-am-heallnn  equip- 
ment of  a  diniMM-liall  IniililiiiK.  liitchen,  service  buildinvr  and 
bakery  at  the  New  VorU  City  Farm  Colony,  Boro.  of  Rich- 
mond.     Mieliael  J.    Drummond   is  Comr. 

+>en  York.  .\.  Y. —  (Boro.  The  Bronx)  —  (Omcial)— The  De- 
partment of  Education.  Park  Ave.  and  59th  St..  has  awarded 
a  contract  to  the  RAISLER  HEATING  CO.,  19fi8  Broadway, 
at  $49,907.  for  the  installation  of  heating  and  ventilating 
apparatus  in  the  new  public  school  No.  50,  Boro.  The  Bronx. 
Bids  were  received  May  5.  C.  B.  J.  Snyder  Is  Supt.  of  School 
Bldgs 

UlKhtHtonn.  \'.  J. — The  Borough  Council  is  considering 
the  establishment  of  a  municipal  gas  plant  at  a  cost  of  about 
$25,000. 

Newark.    N.   J The    Common    Council    will    investigate    the 

cost  of  installing  a  new  50-I<w.  generator  and  new  engine  at 
the  City  Hall  lighting  plant,  to  be  used  for  supplementary 
service 

CrelKbton,  Peun. — The  West  Penn  Rys.  Co.  contemplates 
extensive  improvements  to  its  po'wer  plant  at  Creighton. 
H     F.    Banard.    Pittsburgh,    is    Pur.   Agt. 

Knvrnxwood,  YV.  Vn. — Plans  are  being  prepared  for  the  In- 
stallation of  an  electric-light  plant  at  Ravenswood,  for  which 
J  Mentor  Caldwell,  Parkersburg,  was  recently  granted  a 
franchise 

Star  ri«y,  W.  Y«. — The  Monongalia  Electric  Co.  is  consid- 
ering the  construction  of  an  electric-light  plant  at  Star  City. 
R.  W.  Smith   is  Pres. 

YValterlioro,  S.  C. — The  construction  of  an  electrtc-Iight 
plant  at  Walterboro.  is  contemplated  by  the  Walterboro  Ice 
&  Light   Co.      G.    C.    Brown    is   interested. 

MnrMhallvtlle,  Ga. — Plans  have  been  prepared  by  the  J.  B. 
McCrary  Co  Atlanta.  Ga.,  for  the  construction  of  a  municipal 
electric-light  plant  at  Marshallville  Bids  for  the  work  will 
be  received  about  June  30.     Noted  Mar.    27. 

+  Hieh  SpringK.  Pla. — The  contract  for  the  construction  of 
a  municipal  electric-light  plant  and  water  system  at  High 
Springs,  has  been  awarded  to  the  J.  B.  McCRARY  CO.,  Atlanta, 
Ga..  at  $65,000. 

Lakelanil,  Pla.^ — The  city  is  planning  to  make  extensive 
Improvements    to    the    municipal    electric-light    plant. 

Ronnoke,    .\ln. — See    item    under    AVater    Supply — Irrigation. 

Lone  Mountain,  Tenn. — Plans  are  being  considered  by  the 
Ball  Creek  Electric  Co.  to  construct  and  operate  an  electric- 
light  plant  at  Lone  Mountain.  Payne  Bros.,  of  Lone  Moun- 
tain,   are    interested    in    the    project. 

Parlii,  Tenn. — Extensive  improvements  to  the  municipal 
eleetric-Iight  plant  are  planned  by  the  city.  JI.  W  Younkin 
Is  Mgr.   of  the   plant. 

KUzabrthtown,  Ky.^-The  Kentucky  Utilities  Co..  Lexing- 
ton, Ky..  has  contracted  with  the  city  of  Elizabethtown,  for 
the  enlargemi-nt  of  its  electric-light  plant  so  as  to  make  cur- 
rent available  for  power  as   well   as  lighting    purposes. 

FIndlay,  Ohio — A  special  election  will  be  held  June  3  to 
submit  to  the  voters  the  proposition  to  issue  $57,000  of  bonds 
for  the  construction  of  a  municipal  electric  distributing  sys- 
tem. John  W.  S.  Riegle  is  Engr.  J.  E.  Edie  is  City  Clk. 
Noted  May  8. 

Marietta,  Ohio — The  Parkersburg.  Marietta  &  Interurban 
Ry.  Co.  is  planning  to  start  shortly  on  the  construction  of 
dams  and  power  houses  along  the  Muskingum  River  in  Ohio 
in  connection  with  the  hydro-electric  power  plants,  which  will 
supply  hydro-electric  power  to  the  Muskingum.  Lit'Ie  Kaua- 
wha.  and  a  great  part  of  the  Ohio  Valley.  H.  H.  Archer. 
Parkersburg,   W.  Va.,  is   Gen.   Mgr.   and   Pur.  Agt. 

Janper,  Ind. — Bids  will  be  received  bv  J.  A.  Wucher,  Clk. 
Bd.    of   Trustees,    until    Mav   26.    for   furnishing   eouinment    for 

p  municipal  electric-light  plant.  Paul  H.  White,  Union 
Trust    Bldg..    Indianapolis,   is   Consult.   Engr. 

PInoniincdale,  MIoh. — Lewi's  Hawk  has  been  granted  a. 
franchise  bv  the  Citv  Council  to  construct  and  operate  an 
electric-light    plant    at    Bloomingdale. 

Alton.  III. — Tt  has  been  voted  to  change  the  present  street- 
lighting  system  to  an  ornamental  system.  J.  F.  Schwaab  is 
City   Engr. 

Helvide-e,  III. — According  to  press  reports  the  Illinois 
Northern  TTtilities  Co..  Chicago.  !•=  contemplating  the  con- 
struction of  a  new  power  plant  at  Belvidere  to  cost  $100,000. 
RiEln.  III. — Plans  are  being  prepared  by  C.  C.  Chapman. 
Chicpao.  for  the  construction  of  a  municipal  electric-light 
plant   at    Elgin. 

Mnrphyxboro,  III. — A  committee  has  been  appointed  to  in- 
vestigate the  cost  of  installing  an  ornamental  street  lighting 
system  in  the  business  and  residential  sei.-tions  of  Murpbys- 
boro. 

Savanna.  III. — The  installation  of  an  ornamental  lighting 
system   in   the  business  district  is  contemplated. 

YVarren,  III. — A  franchise  has  been  granted  to  George  Lop- 
tein  to  construc't  and  operate  an  electric-Iight  plant  at 
Warren. 

I.a  rrnsse.  Wis. — The  gas-generating  plant  of  the  La 
Crosse  Ga.<!  &  Electric  Co..  will  be  remodeled  at  a  cost  of 
$125,000.  The  main  building  will  be  brick,  concrete  and  steel, 
153x3.'}  ft.  The  coal  shods.  nfflce  and  meter  room  will  be  re- 
placed. Capacity  will  be  doubled  with  the  new  "water  set" 
system.      Modern    machinery   for   securing   the   byproducts  will 


bi'  liiHtalli'd.  Exlt'iisioii  and  replacing  malnit  IhrouKhoui  Un 
city  will  cost  $20.01111.  KelHey-Brew>-r.  Grand  ItiipldH.  Mich, 
are   principal   owners.      Thurston  Owens   Is  Gen.    Mgr. 

+  \Vnuwuto>ia.  \VI«. — The  contract  for  the  Instullutloii  of 
electrical  eteam  apparatus  In  the  new  power  plant  at  the 
Milwaukee  County  Asylum  for  Chronic  Insan.-.  at  Wauwato«a, 
has  been  awarded  to  the  LA.VG.STA  1)T-.VI  i:y  Kit  CO.NSTRUC- 
TION  &  SlTPl'LY  CO..  Appleton.  Wis.,  at  $7000.  Bids  were  re- 
ceived Apr.   9.     Noted   Apr.  3. 

What  Cheer,  Iowa — The  now  owners  of  the  local  electrlc- 
llRht  plant  are  consldeiing  plans  for  the  Improvement  of  the 
plant  and   extension   of   the   system. 

JnckHon,  .MInu. —  Preliminary  arrangements  are  being  made 
for  the  Improvement  and  Installation  of  new  eciulpment  In  the 
municipal  electric-light  pUnt.  J.  E.  Barrett  Is  Supt.  of  the 
plant. 

Illalr.  Neb. — Preparations  are  beInK  made  for  the  construc- 
tion of  a  transmission  line  from  Altus  to  Blair,  about  10  miles, 
to  supply  electrical  service  at  Blair. 

,\Ilinny,  .Mo, —  Bonds  for  $19,000  were  voted  at  a  recent  elec- 
tion for  the  construction  of  a  municipal  electrlc-llght  plant. 
W.    K.    Noonan    Is    Supt.    of    the    plant. 

Ilolla,  Mo. —  Preliminary  arrangements  are  being  made  for 
the  improvement  of  the  municipal  electrlc-Iight  plant.  O.  W. 
Chapln   Is    Supt.    of    the   plant. 

.\rKentn,  .\rk. — Plans  are  being  considered  for  the  Instal- 
'latlon  of  additional  equipment  in  the  municipal  electrlc-llght 
plant.      S.  J.   Chapman   is  Mgr.  of  the  plant. 

.\rkadelpbla,  .\rk. —  Plans  are  being  prepared  by  the  Arka- 
delphia  Electric  Light  Co.  for  the  improvement  of  Its  plant 
and  entire  system   in   Arkadelphia.      W.   C.   Magulre  Is   Mgr. 

Conway,  .*rk. —  An  expenditure  of  $10,000  Is  planned  for 
the  Improvement  of  the  municipal  electrlc-llght  plant.  Bids 
for  the  work  will  be  received  about  May  15.  E.  V.  Leverett 
Is  Consult.   Engr. 

.Marvel,  .\rk. — Plans  for  the  construction  of  an  electrlc- 
llght  and  power  plant  at  Marvel  are  being  considered  by  the 
Marvil  Light  &  Power  Co.  F.  H.  Webster  has  charge  of  the 
work. 

Helton,  Tex.^ — The  City  Electric  Co.  recently  organized 
with  a  capital  of  $60,000.  has  taken  over  the  holdings  of  the 
Belton  Light  &  Power  Co..  and  the  Belton  Ice  &  Electric  Co. 
The  property  consists  of  two  electric-light  and  power  plants 
and  an  ice  factory.  Additional  machinery  will  be  Installed 
and    improvements   will    be    made    to    the    plants. 

\acogdoches,  Tex. — The  City  Council  has  purchased  the 
electric-lighting  and  power  plant  of  the  Nacogdoches  Light 
&  Power  Co.      Improvements  will   be  made. 

S.  K  .Slade.  of  Petrolia,  Tex.,  Is  promoting  a  company  for 
the  purpose  of  laying  a  natural-gas  pipe  line  from  Petrolia 
to  Waco,  a  distance  of  about  200  miles.  In  connection  with 
the  project  it  is  proposed  to  construct  a  system  of  distribut- 
ing mains  in  this  city. 

Hinton,  Okla. —  (Official) — Bids  will  be  received  by  the 
Town  until  S  p.m..  May  10.  for  the  construction  of  a  municipal 
electric-light  plant  and  water  system  Plans  and  specifica- 
tions have  been  prepared  by  the  Benham  Engineering  Co., 
American  National  Bank  Bldg..  Oklahoma  City.  Okla.  Noted 
Feb.    27. 

Supply,  Okla. — The  installation  of  an  electric-Iight  plant 
in  connection  with  the  proposed  water  system  is  under  coii- 
sideration. 

.Vrtexla,  N.  M. — The  General  Electric  Co.,  represented  by 
W.  M.  Hand.  Kansas  City.  Mo.,  which  has  under  considera- 
tion the  construction  of  an  interurban  electric  line  to  run 
between  Cloudcroft  and  Artesia.  is  investigating  the  advis- 
ability of  making  Roswell  the  northern  terminus.  If  it  is 
decided  to  do  this  the  line  will  be  about  150  miles  long.  The 
h>'dro-electric  plant,  which  will  furnish  the  power  for  oper- 
ating the  road,  will  be  situated  at  the  falls  of  the  Panasco 
River. 

Santa  Rosa,  N.  M. — C.  R.  Jones  is  promoting  the  erection  of 
a  hydro-electric  plant  near  here.  It  is  planned  also  to  con- 
struct a  system  of  power  transmission  lines.  It  is  claimed 
that  the  Santa  Rosa  Rito  River  affords  an  abundant  supply 
of  water  for  generating  the  necessary  electrical  energy.  Jlr. 
Jones  holds  an  option  on   the  water  rights  of  this  stream. 

Las  Y'egas,  Nev. — Ira  McFarland  and  eastern  associates  are 
interested  in  a  power-plant  project  to  supply  light  and  power 
to  Las  Vegas  and  adjoining  valleys.  The  waters  from  the 
Charlestown  mountain  range  are  to  be  used  to  develop  several 
thousand   horsepower.      The  cost  will   be  about   $500,000. 

Phoenix,  .Vrlz. — Bids  will  be  received  by  the  Salt  River 
Valley  Water  Users'  Association  until  2  p.m.,  June  5,  for  the 
construction    of  the   Crosscut   power   plant. 

St.  .lohnH.  \tU. — The  Nebo  Light  &  Power  Co.  and  the 
St.  Johns  Electricity  &  Power  Co.  will  erect  hydro-electric 
plants  near  here  for  the  purpose  of  supplying  power  for  irri- 
gation pumping  plants  and  other  industrial  concerns  of  this 
section,  as  well  as  to  provide  lights  for  St.  Johns.  The  two 
companies   are    closely   affiliated    in    their   management. 

Colvllle,  YVash. — Plans  are  being  prepared  by  the  Stevens 
County  Power  &  Light  Co.  for  the  construction  of  a  trans- 
mission line  from  Colvllle  to  Chewelah.  Estimated  cost. 
$23,000.  It  is  proposed  to  construct  substations  in  each  city. 
H.   R.  Williams.   Colvllle.  is  Vice-Pres.  and  Gen.   Mgr. 

Rnkersfleld.  Calif. — The  Midway  Gas  Co.  has  been  granted 
permission  to  construct  natural  gas  mains  from  the  Midway 
fields   to   Los   Angeles,  a   distance   of  about  200  miles. 

Fresno,  Calif. — The  San  Joaquin  Light  &  Power  Corpora- 
tion has  arranged  with  the  J.  G.  White  Engineering  Corpora- 
tion, 43  Exchange  Place.  New  York.  N.  Y"..  for  the  engineering 
and  construction  of  a  6000-kw.  hydro-electric  plant  on  the 
Tule  River,  near  .SpringviUe.  Calif."  Also  for  the  installation 
of  a  3000-kw.  generator  at  San  Joaquin  power  house  No.  2. 
a  375n-kw.  generator  and  waterwheel  at  Kern  River  Cation 
plant,  installation  of  6250-kw.  steam  turbine,  boilers,  auxil- 
iaries and  buildings  at  Bakersfield  steam  plant  and  installa- 
tion of  four  666-kw.  transformer  and  necessary  revision  of 
switching   arrangements   for   plant  No.   3   of   the   company. 
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+Loii  AnKeleit.  Calif. — The  Los  Angeles  Gas  &  Electric  Co. 
awarded  a  contract  to  the  BABCOCK  &  WILCOX  CO.,  io 
Libertv  St..  Xew  York.  X.  Y.,  for  one  Stirling  boiler  at  the 
Cos  plknt.  at  $15,97&. 

3Iidnay,  CalU.— The  San  Joaquin  Light  &  Power  Co  is 
preparing  to  double  the  capacity  of  its  plant  at  McKittnc 
and   Midway.      Jack   Carter    is    Local   Supt. 

Saeramento,  Calif. — The  Sacrannento  Xatural  Gas  Co.  w-ill 
spend  $35,000  for  a  gas  holder,  $5400  for  meters.  »95.000  foi 
extension  of  mains  and  service  pipes,  and  $15,000  for  a  new 
gas   Well. 

Sackirllle,  X.  B. — Plans  are  being  considered  by  the  Council 
for  the  construction  of  a  municipal  electric-light  plant,  to 
cost   $70,000.     Xoted  Mar.    27. 

LInsan.  >.  S.— W.  S.  Fielding.  Ottawa.  Ont..  is  interested 
in  the  constructi    n  of  an  electric-power   plant  at   Lmgan. 

Brantfurd,  Ont Plans  are  being  prepared  by  the  Domin- 
ion Xatural  Gas  Co..  for  the  construction  of  a  Kas  plant  and 
svst^m  in  Western  Ontario.  Estimated  cost,  $5,000,000.  H.  H. 
Powell,   Branttord,    is  Slgr. 

Prterboroneh.  Ont. — The  Canadian  General  Electric  Co.  is 
receiving  bids  for  the  construction  of  an  addition  to  its  trans- 
former station. 

+Calg:ary,  Alto. — The  contract  for  furnishing  equipment 
for  the  new  street-lighting  system  has  been  awarded  to  tie 
CAX.\DLAN   AVESTIXGHOL'SE    CO.,    Toronto,    Ont.,    at    $lo.452. 

Montreal,  dur. — Plans  are  being  considered  by  the  Board 
of  Trustees  of  the  Ale.xandra  Hospital,  for  the  construction 
of  a  power  plant,  to  cost  $50,000. 

Retina.  Sank. — The  City  Council  is  considering  plans  for 
the  construction   of  a  power  plant,  to  cost  $10,000. 

Fernie.  B.  C. — .\n  appropriation  of  $10,000  has  been  made 
for   the   installation    of  an   electric-light   system   in    Fernie. 

Dan-Mon  (Y'ukon  Territory),  Can. — Plans  are  being  pre- 
pared for  the  construction  of  a  new  power  plant  at  Dawson 
to  replace  the  plant  which  was  recently  destroyed,  at  a  loss 
of  $200,000. 

IIRIUtiKS 

+Cliarlottf-.  3IaMH. — The  contract  for  the  construction  of  a 
concrete  arch  bridge  over  Cady  Brook,  in  Charlton  City,  has 
been  awarded  to  R.  L.  HUDSON,  Melrose,  Mass.  Noted  JIar. 
6. 

Rorheiiter,  X.  Y. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Monroe  County  at  the  ottice  of  the  Supt.  of 
Highwavs,  until  noon.  May  26.  for  the  construction  of  a  steel 
truss  bridge  with  concrete  floor,  216-ft.  span.  Concrete  abut- 
ments on  pile  foundations,  approaches  al^out  7000  cu.yd.  of 
earth  filling,  with  macadam  and  cube  pavement.  J.  Y.  Mc- 
Clinoock  is  the  County  Supt.   of  Highways. 

Bellrvlllr,  X.J. — (Official) — The  engineers  of  Essex,  Bergen 
and  Hudson  Counties,  who  have  b.  en  Instructed  to  revise  the 
plans  prepared  last  year  for  the  construction  of  a  new  bridge 
o\er  the  Passaic  River  at  Belleville,  have  begun  preliminary 
drawings.  These  new  plans  are  being  made  with  the  idea  of 
reducing  the  cost  of  the  structure  to  an  amount  which  will 
not  ex'-.ed  $200,000.  The  structure  will  be  built  on  the  Belle- 
ville Turnpike  between  the  town  of  Belltville.  Essex  (^ouiuy. 
the  town  of  Kearny,  Hudson  County,  and  the  town  of  .Arling- 
ton, Bergen  County.  Bids  were  received  for  its  construction 
on  Oct.  1,  1912.  and  rejected.  The  lowest  total  of  any  bid  at 
that  time  was  $275,000.  Xoted  Oct.  10.  Arthur  L.  Ueimer, 
Court  House,  Newark,  is  County    Engr.  of  Essex   County. 

HacfcrnHack.  X.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  of  Bergen  County  until  2:45  p.m..  May  16, 
for  the  construction  of  a  concrete  culvert  on  Westervelt  Ave., 
east  of  the  railroad,  Tenafly,  N.  J. 

+Maant  C'armel,  I'rnn. — We  are  ofllcially  advised  thnt  the 
contract  for  the  construction  of  a  bridge  over  Shamokln  Creek 
at  Vine  St..  has  been  awarded  to  NRLSON-MERVDITH.  Cham- 
bersburg,  Penn.,  at  $5174.  J.  C.  Tressler,  Sunbury,  Penn.,  Is 
the   Clk.     Noted   Apr.    24. 

Xew  Castle,  Penn. — The  proposition  to  erect  two  new 
bridges  to  replace  those  destroyed  by  the  recent  floods,  is 
under  consideration,  one  at  Gardner  Ave.,  to  cost  $60,000,  and 
the   other  at  Grant  St.,  to  cost  approximately   $40,000. 

PhlllliiiiburK,  Penn. — Plans  are  being  prepared  for  the  con- 
struction of  a  new  highway  bridge  over  the  tracks  of  the 
Central  R.R.  of  N.  J.  Bids  will  probably  be  received  in  two 
or  three  months.  J.  O.  Osgood,  New  York,  N.  Y.,  Is  the  Ch. 
Engr. 

PlttabnrKh,  Penn. — The  lowest  bid  received  for  the  con- 
struction oi  the  new  bridge  over  Haights  Run.  on  the  line  of 
Butler  Ave.,  was  that  of  the  Cumnilngs  Structural  Concrete 
Co..  at  $Hi9,4!«0.  The  Uravo  Constructing  <'o.  bid  $136,000. 
Noted  May   1. 

PottKvllle,  Penn. — Bids  will  be  received  by  J.  E.  Kantner, 
County  Controller  of  Schuylkill  County,  until  10  a.m..  May  20, 
for    the    construction    of    repairs    on    four    county    bridges. 

Rlrhmond,  Va. — In  the  Issue  of  Feb.  27,  It  was  noted  that 
competitive  plans  would  be  received  for  a  concrete  bridge 
across  the  James  River.  We  are  informed  that  a  number  of 
plans  were  received  by  the  commission,  but  there  Is  little 
likelihood   of  any  actual   brldgi-  construction  for  some   time. 

LrMUburic.  AV.  Va.— Bids  will  be  r.celved  by  the  County 
Court  of  Greebrler  County.  Lewlsburg,  until  June  3.  for  the 
coniitructlon  of  a  relnforced-concrete  bridge  over  Kitchens 
Creek,  at  Cambell  Bennetts,  nine  miles  north  of  Alderaon,  W. 
Va.     John   E.   Dougher   is  the  County   Road   Engr. 

V,  t"'^"^'?*'",?,'"'  ,>•"•— Bids  win  be  recelveel  bv  Walter  O. 
Klrkpatrl<  k,  (  ly  Kngr..  until  June  3,  for  the  constructl.m  of 
Jv"  u7  ?J"'/.'"'""''"V'n,^"'J.'''-"';-,  ""'■  "'  25th  St.  (Village 
,[■  lY'-  If  '\  '""«""','  -*  "  «''l'--  an'I  the  other  al  Ave.  B 
(\all.y  Cre.k),  K6  ft.  long  and  34  fl.  wide.  Plans  anil  specl- 
IWntlons  are    on   (lie  at   the  office  of  the  City   Engr. 

Mobile.  »l«^Bl.ls  win  be  received  by  the  Board  of  Rev- 
.•nue  of  Moblln  County  iintll  no.,:,.  May  1!).  for  th-  construction 
of  l";ldir.-»  and   culverts  on   ILiIIh  Mill   Road  from   Klntlon   290 

to    Theodore.       Plnnn     and     »■ Iflcatlnna    arc    on     flic    at     the 

ofllcf  of  the   County    Hlgliw.iy    Engr. 


Coshocton,  Ohio — The  County  Commissioners  of  Coshoc- 
ton Countv  have  decided  to  issue  bonds  for  $100,000  for  the 
purpose  of  rebuilding  the  Warsaw,  Orange  and  Walhonding 
bridges. 

Iiogan,  Oblo — Bids  will  be  received  by  the  Board  of  Com- 
missioners of  Hocking  County  until  11  a.m..  May  23,  for  tlie 
reconstruction  and  replacement  of  the  Haydenville  Briilt;e. 
according  to  plans  and  specitications  on  file  at  the  otlice  of 
the  County   Commissioners. 

+>e«ark,  Ohio — The  contract  for  repairing  the  Monroe  St. 
Bridge  has  been  awarded  to  G.  W.  LANE,  at  $9800. 

Steubenvillr,  Ohio — Bids  will  be  received  by  the  Count.v 
Commissioners  of  Jefferson  County  until  noon.  May  2fl,  for 
the  construction  of  the  steel  superstructure  of  the  Rayland 
Bridge,  according  to  plans  and  specifications  on  file  at  tlie 
office  of  the  County  Surveyor.  John  L.  Means  is  the  County 
,\udr. 

Lafayette,  Ind. — The  proposition  to  replace  the  Alain  St. 
Bridge,  which  was  damaged  by  the  recent  flood,  with  a  new 
bridge,  to  cost  approximately   $300,000,   is  under  consideration. 

+3IilledKeville.  HI. — We  are  officially  advised  that  the  con- 
tract for  finishing  one  reinforced-concrete  bridge  and  build- 
ins-  three  other  bridges  in  Wysox  County,  has  been  awarded 
to  the  NORTHERN  STEEL  &  CONCRETE  CO.,  Freeport,  Hi., 
ut  $5142.  The  other  bidders  were:  Miller  Hay  Construction 
Co,  $61SS:  George  A.  Quinlan,  $5640,  and  Milloy  Construction 
Co.,     $E6   0.       Nated    Apr.     24. 

Ottann,  III. — Bids  that  were  to  have  been  received  Apr.  30. 
will  be  received  until  May  20.  for  the  construction  of  a  rein- 
forced-concrete  bridge  over  Hulinger  Creek,  in  the  town  of 
Deer   Park.     Njted  Apr.   17. 

Mllnaakee,  Win. — Bids  will  soon  be  asked  for  replacing 
the  stone  abutment  on  the  ^vest  end  of  the  Chestnut  St. 
Bridge,  over  the  Milwaukee  River.  The  estimated  cost  is  $10.- 
000.  J.  C.  Pinney,  Jr.,  Supt.   of  Bridges,  is  preparing  the  plans. 

llm,  Mont. — Bids  will  be  received  by  the  County  Clerk  of 
Cascade  County,  at  Great  Falls,  Mont.,  until  11  a.m.,  June  2. 
for  the  construction  of  a  three-span  steel  bridge  over  the 
Missouri    River   at  Ulm.      Lee   Dennis   is   the    County    Clk. 

St.  Louis,  Mo. — Bids  will  be  receive!  by  the  Board  of 
Public  Improvements  until  noon.  May  23,  for  the  construc- 
tion of  two  reinfopced-concrete  bridges  over  the  tracks  of 
the  Missouri  Pacific  Ry.  Co..  one  at  Arsenal  St.,  and  one  at 
Columbia  Ave.      William    T.    Flndly   is   the   Secy,    of   the    Bd. 

Meeker,  Colo. — According  to  press  reports,  the  County 
Commissioners  of  Rio  Blanco  County  have  appropriated  $5000 
for  the  construction  of  a  new  bridge  to  replace  the  one  re- 
cently   washed    away    at    White    River    City. 

Stevenson,  AA'ash. — Bids  arc  being  received  by  IT.  Swisher. 
Countv  Clk..  for  the  c<mstruction  of  a  bridge  across  the 
Kanaka  Creek,  on  the  East  End  of  Second  St.  Plans  ani 
specifications  are  on  file  at  the  otflce  of  the  County  Engr.  The 
estimated    co.-st    of   the    structure    is    $5000. 

Spokane.  Wn«h. — Plans  are  being  prepared  by  the  County 
Engr..  of  .Spokane  County,  for  the  construction  of  a  reln- 
forced-concrete viaduct,  to  span  the  Spokane  &  Inland  Em- 
pire R.R.  Co.  tracks,  on  the  Trenton  Road.  Bids  will  soon  be 
asked. 

Yaneouver,  AVanh. — Bids  will  probably  be  received  in  the 
fall  for  the  construction  of  the  proposed  Pacific  Highway 
Bridge,  across  the  Columh -a  River.  James  P.  Stapleton.  a 
lawver  of  Vancouver,  is  t.ife  Chn.  of  the  Vancouver  Bridge 
Com.     Noted  May  1. 

Portland,  Ore. — The  City  Council  has  adopted  plans  for 
the  construction  of  a  reinforced-concrete  bridge  over  .Sulli- 
van's Gulch  on  East  16th  St.  Bids  will  soon  be  asked.  The 
estimated  cost  is  $9S,000.  Thomas  M.  Hurlburt  is  the  City 
Engr. 

+RoMeburK,  Ore. — The  contract  for  the  construction  of  the 
Dillard  Bridge  has  been  awarded  to  the  COAST  BRIDGE  CO., 
Railway  Exchange  Bldg.,  Portland.  The  estimated  cost  Is 
$20,000.      Noted    .Vpr.    24. 

ModeNto,  Calif. — Plans  are  being  prepared  for  the  con- 
struction of  an  SO-ft.  steel  span  at  the  east  end  of  the  Crows 
Landing  Bridge  over  the  San  Joaquin  River,  and  a  almlla 
span  with  200  ft.  of  trestle  at  the  western  end  of  the  draW' 
bridge.     The   County  Surveyor   is   preparing   the   plans. 

WllloMM,    Calif. — We    are    officially    advised    that    the    bid 
received     May     5,     for     the     construction     of    a     bridge    across 
Stony  Creek  near  Orland,  were  not  opened,  and  the  work   will 
be  readvertiscd.     AV.  H.  Sale  Is  the  County  Clk.     Noted  May   1. 

\\  \TKR  SI  PPLV — IRRiCi.\TIOX 

+<'iiireinont,  \.  H. — The  contract  to  construct  a  water  svs- 
t,m  hi-ii-  has  been  awarded  to  the  OSGOOD  CON.STRUCTION 
CO..  Nashua.  N.  H.,  at  $35,II69.  Bids  were  opened  by  the 
Board  of  Water  Commissioners.  .\  pr.  IS.  E.  E.  Davis,  North- 
ampton,  Aluss.,   is  Consult.    Engr.      .Voted   Apr.   24. 

BoHtou,  MaMM. —  Bids  will  be  ncelved  by  the  Department 
of  Public  Works  untU  May  16.  for  relaying  water  mains  in 
Fairfield,  Marlborough  and  .N,wbiiry  Sis.  L.  K.  Rourke  Is 
Conir. 

Holyoke,  MaMM. — Th,'  Water  Commission  has  voted  to  lay 
a  6-ln.  main  In  Fairmont  Sq..  an  .S-ln.  main  In  Lexington 
Ave.,  and  .a  12-in.  main  In  Northampton  .Vve.  Patrick  Gear 
Is  Supt.   of   Water    Dipt. 

Lowell,  MaMM. — II  is  proposi-d  to  treat  the?  citv  water  sup- 
ply with  a  H,,lutioii  of  lime.  A  IO.O««-gal.  tank  and  other 
apparatus  will   be  needed  at  the  Cook    Wells. 

Mlllhury,  Mann.— Th<'  Mlllburv  Water  Co.  Is  planning  to 
extend  Its  water  system  to  the  Greenwood  Park  District,  n^-nr 
the  Worcester  line. 

•+Merlden,  Conn, — The  cnntrait  for  eonstriictlng  the  dam 
In  <iinni'<'tlon  with  th,-  Broad  llrook  r.si^rvolr  Hvsl.m,  bid* 
for  which  wen-  received  JIar.  25.  his  U;-n  award. d  to  th« 
PIEKSEN  E.NGINEKRING  &  CON.STRITCTION  CO.,  llartforA 
Conn.,  at  $S!l.fis4.  Ihe  various  It.ms  b.Ing  jis  follows:  4500 
eu.yd.  i-arth  excavation  for  the  diiin  and  culvert.  $6750;  12.000 
cu.v.l.  .arth  i\i'?, vallon  for  hlghw.ivH.  $5400:  1200  cii  'd.  rovm 
excavntlim     $4S00;     ClOO    cu.yd.     roncreto    $24,095;     30(10    sq.ydt 
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riprap.  $24ii(i:  SuiU)  l,bl.  Portland  cemont,  J!H.45();  i:t  llii.ft. 
pipf  rails.  $64.50:  2r)U0  tt.  wire  tiiuinK,  $B2B;  material  and 
work  in  connection  with  the  Kutc  house,  $1200.  Noted  May 
1   and    May    li. 

Albion.  N.  Y. — The  State  Conservation  CommisKlon  has 
srrantcd  permission  to  the  Albion  Wateiworks  Co  to  con- 
struct an  IS-ft.  dam  in  Otter  Creek,  and  liislall  a  nitration 
plant. 

Itloiint  MurrlD,  N.  Y. — At  a  recent  meeting  of  the  Board  of 
Trustees.  It  was  decided  to  purchase  the  Mills  Water  System 
for  $50,000,  and  Install  a  supplementary  system,  the  supply  to 
be  taken  from  Silver  Lake.  It  is  estiinated  that  the  "im- 
provements   will  cost  about   $70,000.      Noted  Apr.    24. 

+  >;.■«•  Vork,  N.  Y — (Official)— The  Department  of  Water 
Supply,  (las  *  Khctrlcity.  Park  How  LildK..  has  awarded  the 
followiuj;  roritraets  from  bld.s  received  on  May  9:  Fur- 
nLshiuK  anil  stailvinj;-  c.-i.  pipe  anil  valve-bo.x  castings,  for 
Manhattan  and  tli.^  I'.ronx.  to  .loll.vi  FOX  &  CO.,  253  Broadway, 
at  $15.2011;  furiiiMhinK  and  staeUinL;  hydrants,  for  Manhatta"n 
and  th.'  Bronx,  to  A.  V.  SJll'l'll  .Ml-^c.  CO.;  furnishlnB  and 
laying-  high-pressure  (Ire-servir,-  ni.iins  and  appurtenances  In 
Atlantic.  Fourth.  Hudson  ami  .\l\r(l.'  Aves..  Adams.  Beard, 
Columbia,  Court.  Fulton.  HalUck.  John.  Johnson  Nassau  and 
Wycffok  Sts..  and  l.eo.  Second  and  Tiffany  Places.  Boro. 
Brooklyn,  to  JAMKS  ol,EAHV.  245  East  202d  St.,  New  York, 
at  $120. S36.  The  other  bids  leceived  on  this  contract  were: 
Cranfoi-d  Co.,  $134,675;  Murphy  Bros..  $130,387;  Soracl  Con- 
tracting Co.,  $125,820:  Cartatiui  &  Drasonette.  $138,827;  Wm. 
F.  Norton  Contracting  Co..  $133,450;  Beaver  Engineering:  & 
Contracting  Co.,  $127,523;  .los.  J.  B.  I.e  Marsh.  $179,379.  Noted 
May    ). 

PlnttMliurg:,  X,  Y. — Bids  for  constructing  a  storage  r»^ser- 
voir  on  West  Brook  were  i-eceived  by  the  Board  of  Public 
Works.  May  2.  as  follows:  Cunningham.  Woodward  Co..  $71.- 
876;  Charles  R.  Lewis.  $66,169;  J.  J.  Pitzpatrick  &  Sons,  $59.- 
994;  Giftord  Construction  Co..  $62,152.50;  George  Cooke, 
$53,525. 

BorKiinxn.  Penn.^tOflficial) — Bids  will  be  received  by  the 
Board  of  Managers  of  the  Pennsylvania  Training  School  until 
May  20.  for  constructing  a  water-works  dam.  according  to 
plans  prepared  some  time  ago  by  R.  Winthrop  Pratt,  Consult. 
Engr..  Hippodrome  Bldg.,  Cleveland,  Ohio.  W.  F.  Penn  is 
Supt. 

Hnmlinrir,  Penn.- — (Official) — Bids  will  be  received  by  Sam- 
uel G.  Dixon.  State  Comr.  of  Health.  Harrisburg,  Penn..  until 
2  p.m..  May  2.S.  for  constructing  a  water  system  and  a  sewage 
disposal  plant  for  the  Pennsylvania  State  Sanitorium  for 
Tuberculosis    near    Hamburg. 

Milton.  Del. —  (Official) — The  Town  Council  has  engaged 
Charles  E.  Collins.  Consult.  Engr..  Drexel  Bldg..  Philadelphia. 
Penn.,  to  prepare  plans  and  supervise  the  construction  of  the 
proposed  water  s.vstem.  wliich  will  consist  of  about  four  miles 
of  c.-i.  pipe,  fire  hydrants,  artesian  wells,  pumping  plant  and 
water  tower.  It  is  expected  that  bids  for  this  work  will  be 
askecl  early  in  June. 

itrBaltlmore.  Mil. —  (Official) — All  bids  received  for  Con- 
tract 11  of  the  water  improvements,  which  provide  for  the 
construction  of  32  rnechanical  filter  units,  two  coagulating 
basins,  one  mixing  basin,  and  two  earth  dams  and  appur- 
tenances, have  been  rejected.  Bids  were  opened  Apr.  3.  Ezra 
B.  Whitman   is   Water   Engr.      Noted   May   S. 

♦  (Official) — Bids  will  be  received  by  the  Board  of  Awards 
until  11  a.m..  June  4.  for  constructing  the  filtration  plant  at 
Lake  Montebello.  Contract  11.  The  contract  includes  the 
construction  of  32  mechanical  fllte]-  tanks,  two  coagulating 
basins,  one  mixing  l>asin.  t\vo  earth  dams  and  appurtenances. 
Plans  and  specifications  mav  be  obtained  at  the  office  of  Ezra 
B.  Whitman.  Water  Engr.  The  extent  of  the  work  is  as  fol- 
lows: Excavation  approximate.  110.000  cu.yd.;  two  coagu- 
lating basins,  capacity  each.  8.500.000  gal.:  one  mixing  cham- 
ber, capacity.  3.000.000  gal.:  32  mechanical  filter  tanks.  4.000.- 
600  gal.  dail.v  capacity,  with  complete  equipment;  filtered 
water  basins  with  capacity  of  2.500.000  gal.:  two  earth  dams 
built    from    excavated    materials.      Noted    May    8. 

rumlierlanil.  Md. — Tt  is  proposed  to  lay  about  2500  ft.  of 
30-in.  pipe  to  connect  the  Fort  Sill  Reservoir  with  the  cit.v 
mains.      Estiinated   cost.   $15,000.     James  Gaffney  is  City  Engr. 

Wllllamsport,  Mil Alfred  M.  Quick.  Consult.  Engr..  Balti- 
more, Md..  has  submitted  a  report  recommending  that  a  wa- 
ter supply  be  obtained  froin  Haw  Spring  and  piped  to  Old 
Van  Lear  Mill,  where  a  100.000-gal.  reservoir  be  built.  Esti- 
mated cost.    $20,000.      N  jted  Jan.   30. 

Huutineton,  W.  Va. — .\t  a  recent  meeting  of  the  Chamber 
of  Commerce,  the  proposition  to  issue  bonds  for  $750,000  for 
the  inst.illati  >n  of  a  municipal  water  system  "was  defeated. 
Noted   .May   1. 

Cherryville.  N.  C. —  (Official) — Bids  will  probably  be  asked 
about  June  10.  for  the  construction  of  a  water  system  here, 
estimated  to  cost  $25,000.  D.  P.  McDonald  is  Mayor.  Noted 
Apr.   24. 

UranKehure,  S.  C. — Bonds  for  $60,000  were  voted,  Apr.  29. 
for  removing  the  water,  light  and  power  plants  to  a  site 
near  the   Edisto   River.      Noted  .-^pr.   13. 

Thomaston,  Ga. — The  J.  E.  McCrarv  Co..  Third  National 
Bank  Bldg..  .Atlanta.  Ga..  has  been  retained  by  the  city  to 
prepare  plans  for  the  proposed  improvements  to  the  water 
and  Sewer  systems.     H.  Thurston  is  Mayor.     Noted  May  S. 

+  Vnlil<>!<ta.  fia. — The  contract  to  furnish  and  erect  a  Cor- 
liss cros-i-iompound  condensing  pumping  engine,  of  3.000- 
000  gal.  capacity,  and  a  semi-rotative  triple  expansion  duplex 
pumping  enaine  of  3.000.000  gal.  capacitv.  has  been  awarded 
to  the  PL.XTT  IRON  WORKS.  Davton.  Ohio,  at  $8241.  Bids 
were   I'pened   Apr.   24.      Noted  Apr.    13. 

nnnnellon,  Pla. — According  to  press  reports,  bonds  for 
$aO.OflO  have  been  voted  for  purchasing  and  improving  the 
water  system,  and  other  municipal  improvements.  H.  N. 
Boswell    is  Mayor. 

PaHHagrille.  Pla. — It  is  proposed  to  install  a  well-water 
system  here.     For  particulars,  address  the  Mayor. 

Roanoke,  Ala. — Bonds  for  $20,000  have  been  voted  here  for 
improving  and  extending  the  water  system  and  electric-light 
plant.     W.  H.  Mann  is  Mavor. 


Klehton.  MInm — Tentative  plann  and  i-HllmateH  are  beliiK 
conslden-d  for    the  Inatallatlon  of  a  water  syHtem   here. 

.Shreveiiorl.  i,n — About  $100,000  will  be  expended  by  th.- 
bhreveport  WattrworkB  Co.  In  the  exteiiHlon  of  ItH  ayBteni 
to  Queensborough.  a  n<w  reHldential  8e<-tlon  of  Shrevi-port. 
J.  H.  fioHH  is  Sujit  of  the  Water  Co.  and  John  McCullough 
Supt.    of    Pub.    Utilities. 

CU-Vflanil,  Tenn — It  1.,  propoBud  to  Install  a  municipal 
water  system  here,  estimated  lo  cost  $75,000.  C.  P.  Carter  Ih 
City    lieeilr. 

Corliln.  Ky.— Bids  will  probably  »oon  be  a»k.-d  for  i-on- 
striictlng  a  water  Bystem  here,  according  to  plans  prepared 
?y\  ."^'',^".'"^''''"  «'"t'»  lOnglneerlng  Co.,  FlrHt  National  Hank 
}^  ll^'- nV",''''J*-'V-      '''sllniut''"   '•"••'t,   $30,000.      T.   F.    Young   Im  City 

Provlilenee.  Ky — Tyler  Stone,  Providence,  ha«  been  granted 

a   franchise    to    Install   a   water   system   for   the    town. 

•  Akron.  Ohio— { Official )  — Bids  will  be  received  by  the  De- 
Pn^i'^^n'!'  "'^  I'ubllc  Service  until  noon.  May  23,  for  furnish- 
ing and  erecting  the  following  pumping  machinery:  One 
ve  tlcal  triple  expansion  pumping  engine  of  15,000,000  gal. 
daily  (^^apacit.v;  two  turblne-drlven  centrifugal  pumping  unlt». 
each   of   15,000,000   gal.   dally  capacity.      H.   M.   Plllmore   is    Dir! 

+  .VIIIanfe.  Ohio — (Official) — A  contract  to  construct  a  stor- 
^.^J^/.v^iV  "^?!r,  ^"''  the  water  system  has  been  awarded  to  J.  c. 
fi„  ,v  ■  f"';;,'"'''-  Plans  were  prepared  by  Chester  &  Flem- 
ing. Consult.    Engrs.,   Pittsburgh,   IVnn.      Noted  Dec.   12. 

Cincinnati.  Ohio — Bids  will  be  received  by  V.  T.  Price  DIr 
Pub.    Ser..    until    noon.    May    19,    for    furnishing,    delivering  and 

'th"^-^a'i-"J^ll"^?.'':i!'i^'ee^feVs"?Mk'°''  ''"'  ^''''"'  "'"'''"  ""'''"'' 
iriij""''''';?^""'  <>•>!»— Bids  will  be  received  by  C.  Newhouse. 
Village  Clk.  until  noon.  May  17.  for  constructing  a  water 
s>stcm  here  to  connect  with  the  system  of  Grandvlew  Heights 
Plans  and  specifications  may  be  obtained  from  Burgess  * 
Co"*'';  b  ""^^         Engrs.,     Columbus     Savings     &     Trust     Bldg.! 

Piqua.  Ohio— The  Water-Works  Committee  recently  ap- 
point, d  by  the  City  Council  has  submitted  a  report  recom- 
mending that  the  water  system  be  repaired  immediatelv.  The 
s>stem  was  seriously  impaired  by  the  recent  floods.  "  Harry 
D.  Hartley  is  Chn.  of  Com. 

Hloomington.  Ill — (Official) — Bids  will  be  received  by  the 
Board  of  Local  Improvements  until  2  p.m..  Mav  22  for  con- 
structing water  mains  as  follows:  7110  lin.ft.'of  20-ln.  c.-i. 
water  pipe.  816  lin.ft.  of  16-in.  c.-i.  water  pipe.  84  lln  ft.  of 
8-in.  c.-i.  water  pipe.  253  lin.ft.  of  6-in.  e.-i.  wat.-r  pipe.  14 
fire    h.vdrants       28    gate    valves.      Elm.er    Folsom    is   Citv    Engr. 


+Melrose  Park.  III.— The  contract  to  construct  an  electric- 
driven  pumping  plant  for  the  water  svstem  has  been  award- 
ed to  W.  T.  McCASKEY  &  CO..  Lansing.  Mich.  It  $12f999. 
Bids  ^were     opened    by    the    Village     Board,    Apr.     21.       Noted 

+Ai.pleton.  Wis.- The  contract  to  construct  a  pumping 
station  for  the  water  svstem  here  has  been  awai-rtert  VJ.  i? 
HOFFMAN  &  SON.  Appleton,  at  $10,975      Noted  Jlty  I 


„,  DoilKeylllt,  Wis.-— Bids  will  be  received  by  B.  Thomas,  Citv 
Clk  .for  laying  water  mains.  John  I.  Hahn  is  Chn.  Com.  oh 
vv  .-\\  lis. 

^•.*^*"''''.',  ?*^'' (Official) — Bids    are    being   received    bv    the 

City  Council  for  the  installation  of  a  700.000?gal.  duplex  pump! 
driven    by   an   electric    motor,    and   a   standpipe.    for   the    water 

+RalMton.  Nell — (Official) — Contracts  for  improving  the 
water  system  here  have  been  awarded  as  follows:  Pump 
pumphouse  and  motor,  to  the  ALAMO  SUPPLY  CO.,  Omaha 
Noted  Tr'Js''^'    "    D^AKE.    WILLIAMS    &    MANET.    Omaha. 

ror,';^v,^^r'„^^?:"-~w''*'^^-^'"^,P°i'^!  ^'^'^*■'^  'hat  the  Louis  Lake 
F„,  r'J'^i'""  9^-  NjwYork  Life  Bldg..  Kansas  City.  Mo.,  is 
inteiested  in  the  establishment  of  an  irrigation  svstem  near 
«f„'vl!'i=  rK  Y}'^^''^'  P''^?/  '"'^  ''^'"S  prepared  by'  Barnett  & 
Sturais.  Consult.  Engrs..  Kansas  City  Life  Bldg.,  Kansas  Citv 
It  i-s  proposed  to  irrigate  about  40.000  acres  of  land,  and'ttie 
work  will  include  the  construction  of  about  ten  miles  of 
wooden  pipe  line,  and  two  dams,  one  across  Louis  Lake,  and 
the    otner    across    Popo    Aquie    River. 


' .     ^v^...^^.^  ...V,  1,      yji      iiit^      \^nairi     oi      riOCKS      niter 

equipment,  in  accordance  with  plans  and  specifications  ap- 
^\rf^  h^'.  ^^m.^°%'^^''^  ^"^-1"  I'nP'ovements.  and  no%  on 
file    in    the    office    of    the    board.      Edward    E.    Wall    is    Water 

Clarendon,  Ark. — Bonds  for  $60,000  have  been  voted  for 
HoopeT'lf  Tovvn  ^fk*"""    ^"^    sewer    systems    here.      John     W. 

.VIpine.  Tex J.  F.  Miles  will  construct  a  system  of  irri- 
gation  to   water  a  tract   of  land  near  here.  •>"»••>=■"   "}    >"i 

Angleton.  Tex.— The  city  is  considering  the  installation  of 
water  and   sewer  systems.     Guy   Hoffman   is   City  Clk 

El  Paso,  Tex — Preliminary  plans  have  been  completed  for 
the  construction  of  a  pumping  plant  to  furnish  water  to  the 
Alexander  Addition  and  Highland  Park,  and  for  the  construc- 
tion of  about  17.500  ft.  of  16-in.  water  main  from  the  Mesa 
&^;.X?t^N?i'n\"'is'?-it'rEn"gV':    """"      Estimated    cost,    $4o''o''o^o" 

Peeos.  Tox.— The  Pecos  Irrigation  Co.  will  construct  a 
I^.^H  V  ?,  'JJ^'g?''""  near  .here.  W.  M.  Huggins.  W.  W.  Wilson 
and   J.    D.   Robinson    are   interested. 

Hinton,  Okla.— (Official)- Bids  will  be  received  bv  the 
town  until  S  p.m..  May  19.  for  constructing  a  water  svstem 
and  electric-light  plant  Plans  and  specrfications  mav  b" 
obtained  from  the  Benham  Engineering  Co  American'  Na- 
tional   Bank  Bldg.,   Oklahoma   City.      Noted    Feb.'  27.  ' 
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L-an-ton.  Okla. — Accordinir  to  press  reports,  bids  are  being 
received  bv  the  citv  for  constructing  about  three  miles  ot  lo- 
in, pipe   line   to   connect   Fort  Sill   with   the  city   pipe  line. 

Oeden,  I'tab — (Official) — The  plans  prepared  by  the  Ogden 
River  Reservoir  Co.  will  be  used  in  building  the  proposed 
dam  in  South  Fork  Caiion.  which  is  estimated  to  cost  $350,000. 
The  dam  will  be  from  SO  to  90  ft.  high,  and  will  impound 
10,000  acre-feet  of  water.     A.  G.  Fell  is  Mayor,     ^oted  Apr.  10. 

Pnyallop,  WaBh. — A  proposition  to  issue  bonds  for  $100,000 
to  be  used  in  constructing  an  IS-in.  iron  water  main  to  re- 
place wooden  mains  will  soon   be  submitted  for  vote. 

AmItT.    Ore (Official) — Louis    C.    Kelsey.     Consult.     Engr., 

Selling  Bldg.,  Portland.  Ore.,  has  been  engaged  by  the  city 
to  design  and  supervise  the  construction  of  a  deep-well  pump- 
ing plant  and  water  system,  for  which  it  is  proposed  to  issue 
bonds. 

Arlington,  Ore. — At  a  recent  election,  bonds  were  voted 
for  the  construction  of  a  water  system.  Plans  for  the  im- 
provement were  prepared  by  Louis  C.  Kelsey,  Consult.  Engr., 
Selling  Bldg.,   Portland,   Ore.      Noted   Mar.   13. 

Oxnard.  Calif. — Bids  will  be  received  by  the  Board  of 
Trustees  until  8  p.m..  Mav  27.  for  the  construction  of  a  munici- 
pal water  svstem  in  accordance  with  plans  prepared  by  Olm- 
sted &  Gillenen.  Consult.  Engrs..  Wright  &  Callender  Bldg., 
Los  .\nKeles.  Calif.  The  work  will  include  laying  30,000  ft. 
of  Class  A  5-in.  c.-i.  pipe.  4600  ft.  of  6-in.  pipe.  9000  ft.  of  S-in. 
pipe.  54"  ft.  of  12-ln.  pipe.  2000  ft.  of  14-in.  pipe,  40  double- 
nozzle  fire  hvdrants.  pipe  fittings,  two  wells,  hollow  tile  pump 
house.  150-gal.  steel  tank,  S50-gal.  reinforced  concrete  reser- 
voir, two  engines  and  pumps. 

PaHadrna,  Calif. — Burdett  Moore,  of  the  city  water  depart- 
ment, recommends  the  construction  of  a  high  pressure  system 
for  the  business  district  and  west  end.  A  24-in.  pipe  line  will 
be  laid  on  Colorado  St.,  from  Pasadena  to  ilarengo  Ave.,  to  be 
fed  bv  mains  from  the  Mountain  at  reservoir.  The  cost  will 
be  $20,000. 

San  Dlrco.  Calif. — It  is  proposed  to  install  a  pumping  out- 
fit at  the  Chollas  Reservoir,   estimated  to   cost   $8000. 

San  FranciHco,  Calif. — The  City  Engineer  has  advised  the 
Board  ot  Supervisors  that  steps  should  be  taken  at  once  to 
arrange  with  the  Spring  Valley  Water  Co.  to  install  meters 
in  order  to  conserve  the  water  suply.  About  50,000  additional 
meters  would   be   needed. 

The  Pan,  Man. — Bids  will  be  received  by  H.  H.  Elliott, 
.Secy.-Treas..  until  6  p.m..  May  20,  for  supplying  and  deliver- 
ing approximatelv  4400  ft.  of  12-in.,  3500  ft.  of  10-in.,  4400  ft. 
of  S-ln..  and  2000  ft.  of  6-ln.,  steel  or  c.-i.  pipe,  50  specials.  30 
hydrants.  52  gate  valves  and  boxes,  and  two  pneumatic  stor- 
age tanks.  Murphy  &  Underwood,  Saskatoon,  Sask.,  are  Con- 
sult.  Engrs. 

+  DundaM.  Ont. — The  contract  to  la.,  pipe  for  the  new 
water  system  here  has  been  awarded  to  J.  W.  DICKSON, 
Dundas,   at  approximately   $11,000. 

Port  Arthur.  Ont. — Bids  will  be  received  by  J.  J.  Hackney. 
Corporation  Offices,  until  5  p.m..  May  19,  for  furnishing  three 
motor  driven  centrifugal  pumps,  meters,  and  all  other  ap- 
paratus. 

St.  Thnmnn.  Ont. — Bids  will  be  received  by  the  Board  of 
Water  Commissioners  until  Mav  In.  for  laying  about  16,000 
ft.  of  water  mains.     George  K.  Crocker  is  Chn.     Noted  Apr.  24. 

RrKlna,  Sa«k. — Bids  will  be  received  by  the  City  Com- 
missioners until  May  15.  for  furnishing  one  pair  of  vertical 
feed  pumps,  capacity  7500  gal.  per  hour,  one  combined  open 
heater  and  meter.  125,000  lb.  feed  water  per  hour.  E.  W. 
Bull,   Is  Supt. 

SEWERS 

BoHton,  Mann. — Bids  for  constructing  sewers  In  Tesla, 
Burmah.  and  other  streets  were  received.  May  2.  as  follows: 
J.  H.  Ferguson.  $7341;  George  J.  Regan,  $7533:  Antony  Ccfalo, 
$7546.      N<itcd    May    1. 

Plttaflrld,  MauM, — The  Board  of  Aldermen  has  adopted  an 
order  appropriating  $18,500  for  extending  and  Improving  the 
gewer    system. 

KeadlnK.  Maud. — The  Sewer  Commissioners  elected  here 
last  ye.ir  have  been  commissioned  by  the  Town  Council  to 
report  on  the  proposition  to  install  a  sewer  system  here. 
John    Connelly,    of    the    Finance    Commission,    is    Interested. 

Worrrnter,  Mohh. — The  City  Council  has  ordered  the  con- 
struction of  si-wers,  estimated  to  cost  $25,000.  F.  H.  Mc- 
Clure   Is  City    Engr.      Noted    May   8. 

OntrnI  Failii,  R.  I. — The  city  has  voted  to  Install  a  sew- 
age disposal  plant  estimated  to  cost  $28,000.  Plans  were 
prepared  by  O.  Perry  Sarle,  Consult.  Engr.,  Providence.  Noted 
Oct.    10. 

Cheahire,  Conn. — Bids  were  received  at  the  office  of  A.  B. 
Hill.  Engr,,  100  Crown  St.,  New  Haven,  Conn,.  May  6.  for  I  ho 
construction  of  a  sewage  disposal  plant  at  the  state  Reforma- 
tory. The  work  comprises  stripping.  8000  yd.:  levelling.  900 
ru.yd.:  reloamlng,  2700  cu.yd,:  1100  ft.  8-ln.  sewer,  400  ft,  S-ln. 
.distributing  sewer,  300  ft,  B-ln.  distributing  sewer.  2700  ft, 
4-ln,  distributors,  1200  ft.  fi-ln.  collecting  sewer.  2200  ft,  5-ln, 
colleettng  sewer,  11.000  bd,ft,  creosoted  plank,  si-t  tank  iind 
manhole,  distributing  manhole,  culvert  and  h' .ulwnlls.  The 
bids  were  ns  follows:  F.  B.  &  W.  H.  O'Nell,  llorlford.  Conn., 
$26,309:  William  Ilorne  Engineering  &  Construction  Co,,  Hart- 
ford. Conn..  $21,390:  Berardlna  Sllvestrl  &  Co.,  Hartfnr<l. 
ronn.,  $20,198:  Sperry  Engineering  Co.,  82  Churrh  SI,,  New 
Haven.  Conn,.  $19,849:  PetroHsl  Bros.,  39  Woodbrldge  St, 
Hartford,  Conn..  $18,915:  I'etrossl  Co.,  Inc.,  284  Asylum  St. 
Hartford,  Conn,  $17,637:  F'eter  Siizio,  New  lirltiiln.  Conn., 
n6.;i2«:  F.  N.  I^wls,  411  Manhattan  Ave.,  New  York,  $16,380: 
H.  E.  Hall  &  Co.,  IS  Asylum  St,.  Hartford,  Conn,,  $16,071: 
Henry  Spinach,  Waterbury,  Conn,.  $16,415:  Thomas  Leonard 
A  Co.,  604  Barrett  St.  New  Britain,  Conn.,  $12,228,  Noted 
May  1. 

Albany,  W.  Y. — Bids  for  constructing  sewerB  In  South 
Hnwk  and  Chestnut  Hts..  have  been  received  by  the  Board  of 
Contract  and  Supply,  as  follows:  .John  Povle,  Albany,  $8738; 
Kennedy  Conslriiellon  Co.,  Albany.  $8534:  J.  S.  (tampion. 
Albnnv.  $6913,  No  awards  have  been  made.  Isidore  Wach- 
■man  Secy,  of  lid. 


Brooklvn.  X.  Y. — Bids  will  be  received  until  11  a.m..  May 
21,  bv  the  President  of  the  Borough  ot  Brooklyn,  Borough 
Hall,  "for  constructing  a  sewer  in  Livonia  Ave.,  between  Ames 
St  and  Douglass  St.;  an  outlet  sewer  in  Douglass  St.,  be- 
tween Livonia  Ave.  and  E.  9Sth  St..  and  a  tributary  sewer  in 
Douglass  St.,  between  Dumont  Ave.  and  Livonia  Ave.;  for 
constructing  a  sewer  in  Eighth  Ave.,  from  62d  St.  to  66tli 
St.,  and  from  67th  St.  to  Bay  Ridge  Ave.,  and  a  sewer  basin 
on  Eighth  Ave.,  at  the  west  corner  of  61st  St,,  and  an  outlet 
sewer  in  68th  St.,  from  Eighth  Ave.  to  Sixth  Ave.;  for  con- 
structing a  sewer  in  Hopkinson  Ave.,  from  Riverdale  Ave, 
to  Lott  Ave.,  and  from  Vienna  Ave.  to  the  sewer  summit  be- 
tween Vienna  Ave.  and  E.  9Sth  St.;  for  constructing  a  sewer 
in  35th  St.,  from  14th  Ave.  to  West  St.,  and  outlet  sewer  in 
West  St..  from  35th  St.  to  Avenue  C;  for  constructing  a 
sewer  in  Barrett  St..  from  Sutter  Ave.  to  Blake  Ave.;  for 
constructing  a  sewer  in  Montgomery  St..  between  Coney 
Island  Ave.  and  E.  8th  St.;  for  constructing  a  sewer  in  Ave- 
nue F.  between  Gravesend  Ave.  and  West  St.:  for  construct- 
ing a  se\ver  basin  at  the  southeast  corner  of  Newkirk  Ave. 
and   East   21st   St.      Alfred    E.    Steers    is   Pres. 

Buffalo.  N.  Y. — The  City  Council  has  ordered  the  construc- 
tion of  a  5  ft.  6  in.  by  9  ft.  brick  and  stone  sewer  in  Texas 
St..  and  10-in.  tile  sewers  in  both  sides  of  Havens  St.  and 
the  north  side  of  Genesee  St. 

Greece,  N.  Y. — Bids  will  be  received  by  the  Commissioners 
of  Sewer  District  No.  2,  until  3  p.m..  May  16,  for  construct- 
ing sewers.      Thomas  Eddy  is  Secy. 

New  York,  N.  Y. —  (Borough  of  Queens) — Bids  will  be  re- 
ceived until  11  a.m..  May  21.  by  the  President  of  the  Borough 
of  Queens,  Borough  Hall,  Jackson  Ave.  and  Fifth  St..  Long 
Island  City.  L.  I.,  for  the  construction  of  a  sanitary  sewer  and 
appurtenances  in  Redfern  Avenue,  from  McNeil  .\vcnue  to 
Leiand  Place,  and  a  temporary  sanitary  sewer  in  Leland 
Place,  from  Redfern  Avenue  to  the  sewage  purification 
plant,  5th  Ward.      Maurice  B.  Connolly  is  Pres. 

A+Oneonta.  N.  Y. —  (Official) — The  contract  to  construct  a 
main  line  intercepting  sewer  from  Rose  Ave,  to  Lyman  Ave., 
has  been  awarded  to  the  ING.\LLS  STONE  CO..  Oneonta.  at 
$10,163.  Bids  were  opened  bv  Sheldon  H.  Close,  City  Clk., 
May   7.      Noted   Apr.    3. 

•<^+0»wego.  N.  Y. —  (Official) — Contracts  for  constructing 
sewers  here  have  been  awarded  by  John  Smith.  Conir.  Pub. 
Wks.,  as  follows:  Contract  .V,  West  Oswego  sanitary  trunk 
sewer,  to  R.  M.  BARNETT,  Oswego,  at  $40,541;  Contract  B, 
lateral  storm  and  sanitarv  sewer.  West  Seneca  St.,  to 
SAMUEL  BOND,  Syracuse,  at  $6825;  Contract  C,  West  Bridge 
St.  storm  sewer,  to  R.  M.  B.VRNETT.  Oswego,  at  $14,047; 
Contract  D,  West  Oswego  disposal  plant,  to  GAIL  &  WILSON, 
Buffalo,  N.  Y.,  at  $28,567.  The  lowest  bid  received  on  Con- 
tract E.  East  Oswego  Creek  storm  sewer,  was  submitted  by 
Leary  &  Morrison,  Fairport,  N.  Y.,  at  $80,343.  Bids  were 
opened    May    2.      Noted    Apr.    13. 

irOnneKo,  N.  Y. —  (Official) — Bids  will  bf  received  by  the 
Department  ot  Works  until  2  p.m.,  June  4,  for  contracts  E,  F, 
G  and  H  of  the  proposed  sewer  system.  The  work  to  be  done 
consists  of  the  construction  ot  approximately  9700  ft.  ot 
sanitary  sewer,  from  S  to  36  in.  in  diameter,  and  5865  ft.  of 
vitrified  tile  and  reinforced-concrete  storm  sewer  made  in 
complete  sections  from  15  to  72  in.  in  diameter.  The  work 
will  be  done  under  two  contracts.  John  Smith  is  Comr.  of 
Works,   and   Charles    H.    Snyder,    City    Engr. 

PouKhkeepsle.  X.  Y. — The  Board  of  Public  Works  has  ap- 
proved plans  prepared  by  Robert  J.  Harding.  Engr..  for  the 
construction  of  a  system  of  intercepting  sewers  and  a  sew- 
age disposal  plant.  It  is  probable  that  the  disposal  plant 
will   not  be   installed  at   present. 

Yonkers.  N.  Y. — Bids  for  constructing  a  sewer  in  Yonkers 
Ave.  from  Wilbur  St.  to  Kimball  Ave.,  and  east  to  the  Bronx 
River,  were  received  bv  the  Board  of  Contract  and  Supply, 
May  5,  as  follows:  J.  B.  Pennell.  $226,000:  O'Rourke  Con- 
tracting Co.,  $245,850;  Nicola  Mangini,  $248,000.  J.  V.  Ma- 
honey    is    Secy,    of    Bd. 

^Vntertonn.  N.  Y. — Bids  will  be  received  at  the  office  of 
E.  \y.  Sayles,  City  Engr,,  until  8  p,m„  May  16,  for  construct- 
ing sewers.  Plans  and  specifications  are  on  file  at  the  office 
of   the   City   Engineer. 

-tt+.luduhun,  N.  J. — The  contract  to  construct  a  sewage 
disposal  plant  and  sewer  system  here  has  been  awarded  by 
the  Borough  Council  to  the  CANTRELL  CONSTRUCTION  CO.. 
I'hiladelphia,  Penn.,  at  $79,250.  Bids  were  opened  Apr.  21. 
Noted   May   8, 

Nevr  nrunswlok.  N.  J. — The  Common  Council  has  passed 
an  ordinance  to  bond  the  city  for  $24,000  for  the  construction 

of    storm    SI  weis, 

Etna,  Penn.— (Official)— Bids  will  be  received  by  J,  C. 
Armstrong.  Boro.  Clk.,  until  5  p.m„  May  19,  for  constructtner 
sanitary    sewers    in   Grclsmer   .and    Prospect    Sts. 

-See    Item    under    Water    Supply — Irrlga- 

-A-RendinB.  Penn. —  (Official) — Bids  will  be  received  by  L. 
S,  Ramsey.  City  Clk..  until  2  p.m.,  June  4,  for  constructing  two 
con<'rr'te  storm  sewers.  Blank  forms,  bonds  and  specifica- 
tions may  be  obtained  from   Edmund   B,   Ulrlch,  City   lOiigr. 

According  to  press  reports.  thi>  lowi'st  bid  recelverl  Apr,  22 
for  constructing  the  West  Elm  SI,  si'Wer  was  submitted  by 
p'ehr  *  (I'Uourke,  Reading,  at  $62,000.  The  bid  was  rejected, 
Nol.d   Apr,   3, 

WnshliiKtnn,  n.  r. — Bids  were  received  as  follows.  May  7, 
bv  the  Commissioners  of  the  District  of  Columbia  for  sewers 
In  the  District:  (a)  Whillng-Turner  Conslruitlon  Co.,  Bal- 
timore, Md,;  (h)  Warren  P.  llrenlzer  Co..  WnHhlnglnn,  D.  C; 
(c)  George  Hvmnn,  Washington,  D.  C;  (d)  R,  J.  Malone, 
WasMngton,  D,  C:  (e)  R,  O,  Giimmel,  Washington,  D,  C; 
Maryland  Ave,  trunk  sewer.  Fifteenth  St.  to  Seventh  St., 
Sections  1  and  2:  Ordinary  excavation,  (a)  $1.70;  (b)  «7c.; 
(c)  fi4c.:  (d)  $1;  <e)  82c,:  concrete  masonry  "II":  (a)  $7.90; 
(b)  $6,76;  <t)  $7;  (d)  $8,30;  (e)  $5.66;  vllrined  brick  masonry; 
(a)  $22;  (b)  $21;  (c)  $19;  (d)  $21;  ('e)  $22;  sewer  brick  ma- 
sonry: fa)  $15;  (b)  $14;  (c)  $12:  (ft)  $16:  (e)  $14;  PIney 
Branch  Sewer.  14th  St.,  to  D.calur  St,.  Sections  R  and  8: 
Ordinary    i-xcavatlon:    (a)    R2>/jv.;    (b)    40c,;    (c)    30c,;     (d)    90c.; 
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(d)  $96  (e)  $8.  vUrlfled  brick  masonrv;  (a)  $22:  (b)  $21:  (c) 
$20:  (d)  $22;  (e)  $22;  sewer  brick  masonry;  (a)  $15;  (b) 
$14;  (c)  $14;  (d)  $16;  (e)  $14:  substructure  for  popular  point 
sub-station;  ordinary  excavation;  (a)  $1.58;  {£)  $2.50;  (e) 
$1.50;   concrete   masonry   "B";    (a)    $7.70;    (b)    $8.50;    (e)    $7.25. 

(e)  30c.;    concrete    masonry    "B";     (a)    $<);    (b)    $7;     (c)    $6.«5; 
Appalarhln.  Vn. — Bonds   for  $21,000   were  voted.   May  1.   for 

the  construction  of  a  sewer  system  here.  K.  A.  Collins  Is 
City  Recdr.     Noted  Nov.  21. 

HuntlnKton.  W.  Va — Plans  and  speclflcatloms  have  been 
approved  by  the  City  Commission  i.s  for  the  construction  of 
sewers  In  various  streets.  The  I'hamlur  of  Comin.rce  has 
recommended  a  bond  Issue  of  $2on.(iiii]  fur  sewir  con.struction 
and  paving,  and  an  election  will  b>  called  about  .lune  1,  to 
vote  on  the  proposition. 

+Atlantn,  fJn. — Contracts  for  constructlne  sewers  have 
been  awarded  by  the  Sewer  Committee,  as  follows:  Group  1 
and  Group  4.  to  F.  D.  HARVEY  &  CO..  Memphis.  Tenn..  at 
$14,454  and  $0717.  respectively:  Group  2,  3.  and  5,  to  the 
DYSARD  CONSTRUCTION  CO.,  Atlanta,  at  $16,267,  $14,666 
and  $8667,  respectively.  Bids  were  opened  Apr.  15.  Noted 
May  1. 

^Orlando,  Fla. — (Offlcial — Contracts  to  construct  a  sewer 
system  and  a  sewase  disposal  plant  here,  have  been  awarded 
by  the  .SeweraKe  Committee,  as  follows:  Sewers,  to  F.  D. 
KARVEY  &  CO.,  Memphis,  Tenn.;  septic  tanks,  to  H.\MIL- 
TON  JOHNSON.  Jackson.  Mich.:  wells,  to  the  OHIO  WELL 
DRILLING  CO.,  Jacksonville,  Fla.,  at  $3500.  P.ids  were 
opened  May  1.  George  W.  Fuller,  N  vv  York,  is  Consult. 
Engr.      Noted  Apr.    17. 

-ABirminKham.  Ala. — (Official) — Bids  will  be  received  by 
Walter  G.  Kirkpatrick,  Citv  Engr..  until  Jure  3,  for  con- 
structing an  extension  of  the  South  Side  trunk  sewer,  with 
laterals.  Estimated  cost.  $160,000.  The  contract  includes  the 
following-:  4000  ft.  8x12  concrete  sewer;  6000  ft.  8  to  5  bricl' 
sewer;    10,000   ft.   pipe  laterals.      Noted  Apr.    13. 

^Laurel,  MIh8. —  (Official) — Bids  will  be  received  by  D  A 
Scarborough.  City  Clk.,  until  2:30  p.m..  June  5.  for  the  con- 
struction of  sanitary  sewers  as  follows:  36  .'t.  16-in.  c.-i  pipe 
36  ft.  12-in.  c.-i.  pipe.  36  ft.  10-in.  c.-i.  pipe,  144  ft.  S-in. 
c.-i.  pipe,  1227  ft.  15-in.  vitrified  sewer  pip^,  2395  ft.  12  in. 
vitrined  sewer  pipe.  6270  ft.  10-in.  vitrified  st  wer  pipe,  18,514 
ft.  S-in.  vitrified  sewer  pipe,  54  manholes,  IV  flush  tanks,  ," 
drop  manholes.  Plans  and  specifications  arc  on  file  at  the 
ofiice   of  the  City  Clerk.      Noted  Jan.    2. 

LouiHTllle,  Ky. — The  lowest  bid  received  by  the  Board  of 
Public  Works,  May  2,  for  constructing  sewers,  was  submitted 
by   L.    R.    Figg   &   Co.,    Louisville,    at    $41,000.      Noted    Apr.    24. 

David  R.  Lyman,  City  Engr..  is  preparing  plans  for  the 
construction  of  a  sewer  in  Shelby  St.  Vitrified  pipe  will  be 
used. 

MarysTllle,  Ohio — (Official) — Bids  will  be  rei  eived  by  W. 
F.  Brodrick,  Village  Clk..  until  noon.  May  20,  fo  constructing 
a  sanitary  sewer  system,  according  to  plans  and  specifica- 
tions on  file  at  the  office  of  the  City  Enginee-. 

Toledo,  Ohio — (Official) — R.  Winthrop  Pratt,  CrnsuU. 
Engr.  Hippodrome  Bldg..  Cleveland,  Ohio,  has  been  ap'jointed 
by  John  R.  Cowell,  Dir.  Pub.  Ser.  of  Toledo,  in  cor.nection 
•.v.th  the  preparation  of  general  planr  for  an  intercepting 
sewer  system  and  sewage   treatment   works. 

BoonTllle,  Ind — '  Official) — Bids  will  be  received  by  Wil- 
liam A.  Schafer.  City  Clk..  until  7:  30  p.m.,  Mav  20,  for  th" 
construction  of  the  North  Side  main  sewer  system.  Esti- 
mated cost,  $83,033.  The  sewers  will  range  from  15  in  to 
7  ft.,  all  sewers  under  3  ft.  to  be  of  vitrified  pipe,  and  all 
sewers  3  ft.  and  larger  to  be  of  brick,  concrete  or  segmental 
blocks.  Plans  and  specifications  are  on  file  at  the  office  of 
Louis   Meyer,    City   Engr.      Noted   Apr.    24. 

^.^•^^"J?,,-*''''"'''  "*<^'» — Bids  will  be  received  by  Ross  Granger, 
City  Clk..  until  May  21.  for  constructing  one  mile  of  8-in. 
vitrified    pipe    sanitary    sewer. 

Hillsboro,  III. — Bids  will  be  received  by  the  Board  of 
Local  Improvements  until  7:30  p.m..  May  16,  for  constructing 
a  sewer  system  in  Sewer  District  No.  1.  The  contract  includes 
about  20.000  lin.ft.  of  8-  to  36-in.  pipe.  Henry  C.  Latham  is 
Chn.   of  Bd. 

+Pontiac,  III. — A  contract  to  construct  a  sewer  in  Driving 
Park  has  been  awarded  by  the  Board  of  Local  Improvem'-nts 
to  JOHN  CHERRY.  Jacksonville,  at  $28,757. 

+Chippe«a  Falls,  AVis. — A  contract  to  construct  sewers  in 
Jefferson  Ave.,  Main.  Superior  and  Columbia  Sts.,  has  bi  .m 
awarded  to  the  PASTORET-LAWRENCE  CO.,  Duluth.  Minn., 
at  approximately  $6600. 

Belmond.  lona — Bids  will  be  received  bv  G.  J.  Byers.  Town 
Clk.,  until  May  20.  for  constructing  about  14.000  ft.  of  6-  and 
8-ln.  vitrified  sewers,  33  manholes  and  12  flush  tanks. 

Davenport.  lon^a — The  lowest  bid  received  by  the  Board  of 
Public  Works,  May  3.  for  constructing  a  sanitary  sewer  .sys- 
tem in  the  13th  Ward,  was  submitted  bv  the  Dan  E.  Keeler 
Construction   Co.,  Davenport,   at   $64,000.      Noted  Apr.   24. 

St.  Louis.  Mo. —  (Offlcial) — Bids  will  be  received  by  the 
Board  of  Public  Improvements  until  noon.  May  28,  for 
letting  No.  10.837,  for  the  construction  of  sewers  in 
Rock  Creek  Sewer  District  No.  2.  as  authorized  by 
Ordinance  No.  26,791.  embracing  sewers  of  the  materials, 
lengths  and  sizes  as  follows,  to  wit:  Brick  and  Portland  ce- 
ment mortar  sewers:  1397  ft.  of  7-ft..  679  ft.  of  6>/i-ft.,  273 
ft.  of  6H-ft..  440  ft.  of  5-ft.,  528  ft.  of  4^4 -ft.,  822  ft.  of  i^'i  ft., 
402  ft.  of  36x54-in..  315  ft.  of  34x51-in..  736  ft.  of  30x45-in., 
82  ft.  of  2Sx42-in..  315  ft.  of  26x39-in.:  vitrified  clav  pipe  sew- 
ers: 701  ft.  of  3n-in.,  2950  ft.  of  27-in..  1765  ft.  of  24-in.,  4255 
ft.  of  21-in.,  3410  ft.  of  IS-in..  7400  ft.  of  15-in.,  26,550  ft.  of 
12-in.     William  T.   Findly  Is  Secy. 

+Sprlii«:fipld,  Mo. — The  contract  to  construct  two  sewers  in 
the  First  ^V.ird  has  been  awarded  by  the  City  Council  to  the 
PLUMMER-ADAMS  CO..  Springfield,  at  approximately  $23,500. 
Bids  were   opened   Apr.   25.      Noted  Apr.   24. 

Clarendon,  Ark, — See  item  under  Water  Supply — Irrigation. 

AnKleton.  Tex. — See   item   under  Water  Supply — Tri-igation. 


+  Vlnl(a,  Okla. — The  contract  to  conBtruct  7700  Iln.ft.  of 
in-ln.  vitrified  sewer  and  a  reinforced  concrete  dlspOBal  tank 
has  been  .iwanl.-d  to  S.  W.  WEATHERS,  MuBkogec,  Okla,,  at 
$12,210.      Bids   were  opened   Apr.    21.      Noted  Apr.   17. 

IJrnver,  Colo. — The  Board  of  Public  Works  has  ordered 
the  eonslructlon  of  storm  sewers  In  .North  Denver,  estimated 
to  cost   $425,000.      A.    U    Fellows   Is   City    Engr. 

Grand  Junction,  Colo. — The  present  sewer  system  here  has 
proved  Inadequate,  and  It  Is  proposed  to  Install  a  new  system, 
estimated  to  cost  $75,000. 

ArlluKlon,  W'aHh. — J.  W.  Morris,  Consult.  En(?r.,  Teon  Bldp.., 
Portland,  has  prep:;red  plans  for  a  sewer  system  to  be  con- 
structed   here. 

llellinKham,  Wash. — A  resolution  has  been  adopted  by  the 
City  Council  for  a  storm  and  sanitary  sewer  system,  drainlntr 
York  Addition.  An  estimate  of  cost  of  Improvement  has 
not  yet  been  made. 

Cathlamet,  \VaHh. — The  City  Council  has  directed  the  City 
Attorney  to  prepare  resolutions  and  ordinances  for  the  con- 
struction of  sewers   in  Columbia,  Second  and   Sprin  :  Sts. 

Colfax,  AVash. — At  a  recent  election,  approxin-.atelj-  $15,000 
$15,000  of  bonds  were  voted  for  the  construction  oi  a  sewer 
system,  sewage  disposal  site  and  sewage  disposal  plant.  It 
is  reporti  d  that  construction   work   will  be  ordered  shortly. 

Los  AnKeleM,  Calif. —  Bids  will  be  received  by  the  Board  of 
Public  Works  until  11  a.m..  May  19,  for  constructlnu  .  ectlon 
3  of  the  San  Pedro  storm  sewer  system,  comprising  i-ft.  9-In. 
co.icrete  sewer,  4-ft.  6-'n.,  3-ft.  9-in..  4-ft.  reinforced-concrete 
pipe  sewers,  together  with  vltrifiec".  sewers,  manholes,  and 
other  appurtenances. 

San    Qernardlno,    Calif. — The    City    Council    will    soon    ask 

bids  for  the  construction  of  the  northwest  sewer  syotem.     Es- 
timated cost,   $30,000. 

San  Dleeo,  Catlf. —  (Offlcial) — Bids  will  be  rece.vefl  oy  the 
city  until  June  15,  for  constructing  two  septic  tp /ika  for  the 
sewer  system.      William   O.   Sanford    is  City  Bnp. 

VtrToronto,  Ont. —  (Offlcial — Bids  will  be  r<  Cfe'ved  by  H.  C. 
Hocken.  Mayor  and  Chn.  Bd.  of  Control,  until  noon.  May  27, 
for  the  construction  of  the  East  Toronto  and  Midway  outlet. 
Sections  1  and  2,  West  Toronto  outlet,  Divisi<-^p  2,  Keele  St. 

GARB.VGE 

New  York,  N.  Y. —  (Offlcial) — Bids  will  b^  received  until 
11  a.m..  May  2],  by  the  President  of  the  Borough  of  Queens, 
Borough  Hall,  Fifth  St.  and  Jackson  Ave.,  TjOng  Island  City, 
L.  I.,  1  r  the  final  disposition  of  garbage  iii  the  Fifth  Ward 
of  the  Borough  of  Queens,  during  the  months  of  June,  .luly, 
August  and  September,  1913.  and  furnishing  and  operating 
the  necessary  dumps,  scows,  tugs,  toolti  and  appliances. 
Maurice    Connolly   is   Pres. 

•t-Shenandoah,  Penn. — The  Citv  Council  has  awarded  the 
contract  to  WILLIAM  H.  FENSTERMACHER,  Bethlehem. 
Penn.,  for  the  removal  of  garbage  for  a  term  of  five  vears,  at 

$5790. 

STREETS    .VXD    RO.VDS 

+  Bostan,  ?.Iass. — The  Department  of  Public  Works  has 
awarded  contracts  for  bituminous  rracadam  roadwavs  In 
Tvndale  and  Walworth  Sts.,  West  Roxburv,  to  HUGH  J. 
McGUIRE.  at  $10,703  and  $6444,  respectively.  Other  bidders 
were:  West  Roxburv  Trap  Rock  Co.,  $10,936  and  $6460;  Wil- 
liam J.  Rafferty  Co.,  $11,232  and  $6$31:  Thomas  F.  Minton, 
$11,517  and  $6736:  J.  H.  Ferguson,  $12,311  and  $7177:  John 
McCourt   &   Co..   $12,694    and    $7421.      7,.   K.    Rourke   is  Comr. 

+  BaNtan,  Mans. — The  contract  for  repairing  West  First  St., 
South  Boston,  from  A  St.  to  the  railroad  crossing,  was 
awarded  to  JOHN  E.  QUINN  at  $5194.  Other  bids  were: 
Northern  Construction  Co.,  $4433:  CimnoHv  &  Diamond,  $5451; 
Hugh  J.  McGuire.  $5643:  B.-ston  Paving  Co.,  $5893.  L.  K. 
Rourke    is    Comr.    of    Pub.    W  ks. 

Bids  will  be  received  until  May  19.  for  bituminous  and  as- 
phaltic  macadam  roadways  and  stone  sidewalks  on  Mills  Ave. 
and  Whitfield  St..  Dorchester  District,  in  Priesing  St.,  Rox- 
bury   District,   and    in    Sleeper   St.,    South    Boston. 

Bids  will  be  received  until  Mav  20.  by  the  State  Highway 
Commission.  Ashburton  Place,  for  the  construction  of  a  sec- 
tion of  highway  in  Wenham:  also  for  5300  lin.ft.  in  Wrentham, 
and    for    1300    lin.ft.    in    Wilbraham.       rhas.    H.    McQueeny     is 


Providence,  R.  I. — Bids  will  be  recei-e.l  by  the  State  Board 
of  Public  Roads  until  noon.  Mav  16.  f^  r  the  construction  of 
state  highways  as  follows:  6461  ft.  in  T^wn  cf  Tiverton.  4346 
ft.  in  Town  of  Warren.  2300  ft.  in  Town  ct  Bristol,  and  for  re- 
surfacing with  asphaltic  oil  the  following:  30.000  ft.  in  Town 
of  Warwick,  South  Kingston  25.000  ft.,  East  Providence,  5000 
ft..  Tiverton  7000  ft..  Portsmouth  and  Middletown,  11,000  ft. 
John   H.   Edwards  is  Chn.   of  State  Highway  Bd. 

+  Hartford,  Conn. — The  contract  for  the  construction  of 
5177  lin.ft.  of  native  macadam  road  on  the  Norwich  and  West- 
erly Turnpike  in  the  town  of  Preston  has  been  awarded  bv 
the  State  HIghwav  Commission  to  CH.\RLES  W.  TRY'ON, 
Meriden.  Conn.,  at  $3.10  per  lin.ft.  for  macadam.  $4.15  for  tel- 
ford.  SOc.  per  sq.yd.  for  cobble  gutters,  $1.35  per  lin.ft.  for 
rubble  drain,  $8  per  cu.yd.  for  concrete  walls,  $6.50  for  ma- 
sonry walls.  $5  for  dry  rubble  walls.  Chas.  J.  Bennett  is 
Comr.      Noted   May   1. 

Hartford,  Conn. — Bids  were  received  by  the  Board  of  Con- 
tract and  Supply,  May  6.  for  the  following  paving  work: 
1850  sq.yd.  of  granite  blocks  on  concrete  base  on  Spruce  St.. 
J,  Harry  Lloyd.  Hartford,  $2.75  per  sq.yd.:  Edward  Balf  Co.. 
Hartford.  $2.68:  F.  B.  &  W.  H.  O'Neil.  Hartford.  $2.48.  9300 
sq.yd.  of  asphalt  surface  and  concrete  base  on  Front  and 
Pleasant  Sts.:  Warren  Bros.  Co..  Boston.  JIass.,  $1.50  per 
sq.yd.:  Union  Paving  Co.,  $1.14:  Edward  Balf  Co..  Hartford. 
$1.27.  Relaying  14.100  sq.yd.  of  asphalt  surface  on  Main  St. 
and  Farmington  Ave.:  Warren  Bros.  Co..  ?1.50  per  sq.vd  : 
Union  Paving  Co.,  $1.24:  Edward  Balf  Co.,  $1.39.  Roscoe"  X. 
Clark   is   City   Engr.      Noted   Mav   1. 
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+Waterbai7.  Conn.— (Official)  —  The  Board  of  Public 
Works  has  awarded  a  contract  to  JOSEPH  S.  BARBARA.  90 
Franklin  St..  Waterbury,  at  $21,000  for  paving  sections  of 
various  streets.      R.   A.    Cairns   is   City    Engr.      Noted   Apr.    ii. 

Albany,  X.  V.— The  Board  of  Contract  and  Supply  received 
the  following  bids  for  improving  streets:  Repairing  bheri- 
dan  Ave.  from  North  Pearl  to  Lark  St  B  /  jiulderrj . 
Albany.  $33,732.  P.  W.  Mulderry.  Albany.  $32,602.  JI.  F.  Bol- 
lard. Albany.  $28,954.  Improving  Spruce  St.  from  Eagle  bt., 
westerly,  P.  W.  Mulderry.  Albany.  $8021.  Kennedy  Construc- 
tion Co..  Albany.  $S4S2.  M.  F.  Dollard.  Albany.  $9i01.  B.  F. 
Mulderry,  Albany.  $8544.  No  awards  have  been  made,  isa- 
dore    Wachsman    is    Secy,    of    the    Bd. 

Brooklyn.  X.  Y — Bids  will  be  recelv.-d  until  11  a.m..  May 
21.  bv  the  President  of  the  Borough  of  Brooklyn.  Boi  ough 
Hall."  for  paving  with  preliminary  asphalt  pavement  on  a 
4-in.  concrete  foundation  the  roadway  of  Beverly  Road,  from 
Nostrand  Ave.  to  Rogers  Ave.;  for  paving  with  prelirninary 
asphalt  pavement  on  a  4-in.  concrete  foundation  the  roadway 
of  East  13th  St..  from  Avenue  J  to  Avenue  K:  for  grading, 
curbing  and  laying  sidewalks  on  East  ISth  St..  from  Avenue 
N  to  Avenue  O;  for  curbing  and  paving  with  preliminary 
asphalt  pavement  on  a  4-in.  concrete  foundation  the  roadway 
of  East  21st  St.,  from  Beverly  Road  to  Avenue  C;  for  re- 
paving  with  asphalt  on  a  5-in.  concrete  foundation  the  road- 
wav  of  Gates  Ave.,  from  Myrtle  Ave.  to  ^^  yckoft  Ave.:  for 
paving  with  a  preliminary  pavement  of  second-hand  granite 
on  a  sand  foundation  the  roadway  of  Hendrix  St..  from  New 
Lots  .\ve.  to  Vienna  Ave.:  for  paving  with  permanent  asphalt 
pavement  on  a  6-in.  concrete  foundation  the  roadway  of 
Jerome  St..  from  Olenmore  Ave.  to  Pitkin  Ave.:  for  paving 
with  preliminarv  asphalt  pavement  on  a  4-in.  concrete  found- 
ation the  roadway  of  Prospect  St..  from  Erasmus  St.  to 
Beverly  Road:  for  grading,  curbing  and  la  -ing  sidewalks  on 
Carroll"  St.,  from  Kingston  Ave.  to  Albany  Ave.:  for  grading, 
curbing  and  laving  sidewalks  on  .\venue  1.  from  Platbush 
Ave.  to  East  34th  St..  and  from  East  35th  St.  to  Brooklyn 
Ave.-  for  grading,  curbing  and  laying  sidewalks  on  Lincoln 
Road,  from  Nostrand  Ave.  to  a  point  about  500  ft.  easterly, 
and  on  East  New  York  Ave.,  from  a  point  about  500  ft. 
«ast  of  Nostrand  Ave.  to  Utica  Ave.:  for  grading,  curbing 
and  laying  sidewalks  on  57th  St.,  from  New  Utrecht  Ave.  to 
14th  Ave.     Alfred  E.  Steers  is  Pres. 

Brooklyn.  X.  Y. — (Official) — The  following  are  the  low  bids 
received.  Mav  7.  bv  the  President  of  the  Borough  of  Brooklyn^ 
for  paving  in  various  streets:  79th  St..  from  12th  Ave  to  13th 
Ave.,  with  iron  slag,  MacFarland  Contracting  Co  $S55S. :  i9th 
St  from  nth  Ave.  to  12th  Ave.,  with  asphalt.  Uvalde  Con- 
tracting Co.,  $6658:  regulating,  paving  and  curbing  West  St.. 
from  Church  .\ve.  to  Fort  Hamilton  Ave..  National  Fireproof- 
Jng  Co..  $5297:  Montgomery  St..  from  Washington  Ave.  to 
Franklin  Ave.,  with  iron  slag.  MacFarland  Contracting  (Jo, 
$7712:  Avenue  I.  from  Coney  Island  Ave.  to  Last  loth  St..  with 
asphalt.  Cranford  Co..  $9453:  grading,  paving  and  sldewallung 
Howard  Ave.,  from  East  New  York  Ave.  to  Blake  Ave.,  Mc- 
Aullffe  &  Crowley.  $SS76:  paving  and  sidewalking  Gardner 
Ave  from  Randolph  St.  to  Grand  St..  Hugh  L.  Blake.  $8136: 
Chur.h  Ave.,  from  Ocean  Parkway  to  Gravesend  Ave.,  with 
asphalt,  Brooklyn  Alcatraz  Asphalt  Co.,  $13,173.  Alfred  E. 
Steers  is  Pres. 

+  Bnfrala,  X.  Y. — The  Citv  Council  has  authorized  the  Com- 
missioner of  Public  Works  to  award  the  following  iiavmg 
contracts:  GERMAN  ROCK  ASPHALT  &  CEMENT  CO..  at 
$13,530  and  $15,480.  respectively,  for  Cumberland  Ave.  and 
Triangle  St.:  to  LOUIS  H.  GRIP^  at  $«S53.  for  repaying  Mor- 
timer St.  with  brick:  to  the  HENRY  P.  BURGARD  CO.,  at  $16,- 
121    for  asphalt   paving  on    St.   Louis   Ave.  ^    .   , 

The  Council  has  directed  that  bids  be  asked  for  brick  paving 
on  Unger  and  Hamburg  Sts..  Knoerl  and  Roma  Aves.  Francis 
G.   Ward    Is   Comr.   of   Pub.   Wks. 

-frCannotnta.  N.  Y. —  (Official) — Bids  will  be  received  until 
Jlav  17  bv  the  Board  of  Village  Trustees  for  one  mile  of 
vitflfiid  brick  pavement  with  concrete  curb  and  gutter.  E.  B. 
Roberta  la  Village  Clk. 

+  Klnilra.  X.  Y. — The  Board  of  Public  Works  has  awarded 
the  following  contracts  for  paving  with  brick  to  A.  D.  OS- 
BORNE. Blnghamton.  N.  Y.:  Baldwin  St..  $10,169:  Walnut  St.. 
$13  494-  Erie  and  La  France  Sts..  $7889:  East  Market  St.,  $5558; 
East    Fifth   St.,    $6013.      T.    A.   Brown    Is   City    Engr. 

•fXrw   York.    X.    Y (Born,    of    Richmond)  — (Officliil)— The 

President  of  the  Borough  of  Richmond.  Boronirh  H.ill,  St. 
George,  S.  L.  has  awarded  a  contract  to  the  T.NITh:i>  ST.ATICS 
AVOOl)  PRKSERVINf;  CO..  165  liroadway.  MaMhiitlaii.  for  reg- 
nlating  and  repavlng.  with  wood  block,  the  roadway  of  Jer- 
sey St.,  from  Fifth  St.  to  Cnstleton  Ave.  Bids  were  received 
May   6.      George   Cromwell   Is    Pres. 

Xrw  York.  X.  Y. —  Rids  will  be  received  until  2  p.m..  May 
20,  by  the  r'residenl  of  the  liorough  of  Manhattan,  at  the 
offlci-  of  the  Commissioners  of  Public  Works.  21  Park  Row. 
for  paving  the  following  strei-ls:  43rd.  St..  from  Sixth  .We. 
to  Eighth  Avi-..  with  asiihalt:  56th  St..  from  .Vvenui-  A  to 
Third  Ave.  with  asphalt:  6iMh  St.,  from  First  .\vi-.  2(MI  ft. 
weMterlv,  With  asiihalt:  64th  St..  from  First  .\ve.  to  Third 
Ave  With  asphalt:  liroadway,  from  135th  St.  to  I45lh  SI,, 
with  asi.halt:  liroom  St..  from  liroadway  to  West  liroadway. 
With  granl'e;  Avenui-  A.  from  54lh  St.  to  57th  St.  with 
granit.-:  Harrow  St..  from  Hudson  St.  to  WaHhlngloii  St..  with 
granlt.-:  «lth  St.,  from  First  Ave.  to  Second  Ave.,  with  gran- 
ite: West  215lh  St..  from  Park  Terrace  to  Imllan  Road. 
George    .MiAneny    Is    Pres. 

(Horough  of  C^ueens)  —  Illd»  will  be  recelvi'd  unll'.  11  a.m.. 
May  21,  by  the  Preshb-nl  of  the  liorough  of  Oui'enH,  lii/rr-ugh 
Hall,  Jackson  Ave.  and  Firth  St.,  Long  Island  City,  L,  f  I'.r 
regulating  the  sidewalk  spaces  and  laying  sidewalks  (wlierif 
not  already  laid  to  grade  and  In  good  condition)  on  the 
west  side  of  Napier  Ave.  (Kapler  Place),  from  .Vtlaiitle  Ave. 
to  Jamalia  Avi-.  4lh  ward;  for  regulating,  gniilliig,  curbing 
and  laving  Hldewalks  (where  not  already  laid  to  gnidi-  and  In 
good  condition).  In  Hiker  Ave.,  from  Woodsld.'  Ave.  to  Kelly 
Ave.  2d  Ward;  for  regtilatliiK.  itradlng.  eiirbltig  ami  laying 
Ridewalka    and    crosswnlkn.     In     llnrold     Ave.,     from    Thomson 


Ave  to  Skillman  Ave.,  1st  Ward:  for  paving  with  asphalt 
blocks  on  a  concrete  foundation,  in  Wilson  Ave.,  from  Stein- 
wav  Ave.  to  Jackson  Ave..  1st  Ward:  tor  paving  with  asphalt 
blo"cks  on  a  concrete  foundation,  in  Wilson  Ave.,  from  Stein- 
wav  Ave.  to  loth  Ave.,  1st  Ward:  for  paving  with  asphalt 
blocks  on  a  concrete  foundation,  in  Wilbur  Ave.,  from  Wil- 
liam St.  to  Academy  St.,  1st  Ward;  for  regulating  and  re- 
paving  with  wood  blocks  or  iron  slag  blocks  on  a  concrete 
foundation,  in  Jackson  Ave.,  from  Woodside  Ave.  to  Trains 
Jleadow  Road  2d  Ward.     Maurice  E.   Connolly  is  Pres. 

Xe"  York,  X.  Y. —  (Borough  of  Richmond) — Bids  will  be 
received  until  noon.  May  20.  by  the  President  of  the  Borough 
of  Richmond.  Borough  Hall.  St.  George,  S.  1.,  for  repaying 
with  old  asphalt  blocks  on  a  new  mortar  bed  and  on  a  new- 
concrete  foundation  where  designated,  the  roadway  of  Cen- 
tral Ave.,  from  Stuyvesant  Place  to  Weiner  Place;  regulating 
and  repaying  with  vitrified  brick  pavement  on  a  concrete  foun- 
dation the  roadway  of  Jewett  Ave.,  from  the  Boulevard  to 
Richmond  Turnpike:  for  repaying  witii  napped  granite  blocks 
on  concrete  foundation  the  roadway  of  Richmond  Terrace, 
from  Bodine  St.  to  the  Staten  Island  Rapid  Transit  Railroad 
crossing,  the  area  between  the  outer  rails  of  car  tracks  on 
Richmond  Terrace,  from  John  St.  to  Van  St.,  and  between  the 
rails  of  trolley  tracks  on  Broad  St.,  from  Gordon  St.  to  Van 
Duzer  St.     George  Cromwell  is  Pres. 

+Rochester.  X'.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  a  contract  to  the  Ri^CHESTER  VULCANITE  PAV- 
ING CO..  at  $50,388.  for  bitulithic  pavement  on  Lake  Ave., 
from  Lyell  to  Driving  Park  Aves.  Edwin  E.  Fisher  is  City 
Engr. 

Schrneetaily.  X.  Y.^The  Board  of  Contract  and  Supply  will 
soon  ask  bids  for  asphalt  paving  on  parts  of  various  streets, 
a  total  of  about  100.000  sq.yd.  The  estimated  cost  is  $150,000. 
Chas.  A.  Mullen  is  Comr.  of  Public  Wks.  Fred  E.  Johnson  is 
Secy. 

Sidney,  X.  Y. —  (Official) — The  Village  Council  will  soon  ask 
bids  for  paving  Bridge  St.  for  a  distance  of  1200  cu.ft.  with 
brick,  concrete  curb  and  gutter.  A.  E.  Corey  is  Pres.  of  Vil- 
lage Bd.  E.  F.  Munson,  12  Sheldon  St.,  Norwich,  N.  T.,  is 
Engr.-in-Charge. 

AVaverly,  X.  Y. — Bids  will  be  received  until  May  21,  by 
the  Village  Council,  for  paving  Broad  St.,  north  of  Park  Ave. 
to  Park  Place.  Specifications  call  for  a  5-in.  concrete  base 
with  a   1-in.   asphalt   dressing. 

Haekensaek,  X.  J. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  16.  by  the  Board  of  Chosen  Freeholders  of 
Bergen  Countj'  for  the  improvement  of  the  First  Section  of 
the  Fort  Lee  Turnpike  w-ith  asphalt  macadam  and  block 
pavement.     M.  J.  Ford  is  Chn.  of  Rd.  Com. 

+Hillsdale,  X.  J (Official) — The  Township  Committee  has 

awarded  the  contract  for  grading  and  macadamizing  2166 
ft.  of  the  Woodclift  Heights  Road  to  JOHN  C.  HALL,  Haworth, 
N.  J.     H.  G.  Hering,  Jr.,  is  Township  Engr.      Noted  Apr.   24. 

Holioken,  X.  J. — Bids  w-ill  be  received  until  4  p.m..  May  28. 
by  the  Mayor  and  City  Council  for  repaying  and  otherwise  Im- 
proving Ferry  St.  from  Hudson  to  Jefferson  Sts.  James  H. 
Londrigan   is   City   Clk. 

•  Merohantvlllc,  X.  J.— (Official)- Bids  w-ill  be  received 
until  8  p.m  "lay  20.  by  the  Borough  Council  for  laying  con- 
crete gutters  and  macadamizing  various  streets.  Sarton  & 
Remington.  601  Market  St..  Camden.  N.  J.,  are  Engrs.-In- 
Charge.     W.   F.  McVllister  is  Boro.  Clk. 

Metuihen,  \.  J. — The  Borough  Council  will  receive  bids 
until  8  r-.m..  May  19.  for  3538  sq.yd.  of  6-ln.  macadam  pave- 
ment on  Highland  Ave.  and  Robbins  Place.  Plans  at  the 
office  of  Howard  S.  Wilson,  Borough  Clk.,  or  Charles  B.  Car- 
man,  Engr. 

Perth  .\niboy,  X.  J. — The  Board  of  Aldermen  has  Issued 
notices  of  its  intention  to  pave  Brighton  Ave.,  First  St.  and 
Lewis  St..  with  amieslte  surface.  George  M.  Adair  Is  Supt. 
of  Paving. 

+  Pialnnelil,  X.  J. — The  Street  Commission  ha.-)  nwaiurd  the 
contract  for  about  28.000  sq.yd.  of  waterbound  macadam  pav- 
ing and  6000  cu.yd.  excavation  to  BURKE  &  BONHAM,  Plain- 
field,  at  $22,514.  Other  bidders  were:  Mabrls  Bros..  Plain- 
field,  $25,207:  Humphrey  &  Bentley,  Hackensack,  N.  J.,  $24.- 
906.      Noted    May   1. 

+Trpn(on,  X.  J. — The  City  Commissioners  have  awarded 
a  contract  for  paving  West  State  St.,  from  Willow  to  Cal- 
houn Sts.,  with  Saxon  block  to  the  GINOER  CCNSTRUCTION 
CO.,  at  $1.58  per  sq.yd..  or  a  total  of  $7347.  F'-.uik  Thomiison 
is   Cltv  Clk. 

+  (()fflcial)— The  City  Commissioners  have  awarded  con- 
tracts for  paving  Bellevue  Ave.  and  Montgomery  St.  to  RUS- 
SELL KLOCKNER  at  $5K87  and  $4700  respectively.  Prank 
Thompson    Is    City    Clk.      Noted    Apr.    17. 

+Wc-Mtflelil.      X.     J (Omclal)— The     Town      Council     hns 

nward.d  a  contract  to  HUMPHREY  &  BENTLEY.  Hacken- 
sack, N.  J.,  at  $4838  for  various  street  Imiirovenients.  Other 
bidders  were:  Weldon  Contracting  Co..  P.ahwiiv.  N.  J..  $4992. 
LIddle  &  Pfelffer,  Perth  Ainbov,  N.  J.,  $5291."  Schinelder  & 
Steele,  New  Brunswick,  N.  J.,  $5692,  Burke  &  Biinham.  Plain- 
field,  N.  J.,  $6112.     A.   W.  Vnrs  Is  City  Engr.     Noted  May   1. 

Mrxf  Xrw  Yiirk,  X.  .1. — Bids  will  be  received  until  8  p.m.. 
May  20,  by  the  Town  CJounell  fo  the  improvement  of  IliidHun 
Ave..  fr»in  23rd  SI.  to  the  southerly  city  limits  Jamca  U 
Wolfe    Is  Town    Clk. 

+  llnrriMl>u-K,    IVnn. — The   State   Highway   Department   htt*  J 
Hwarileil    n  iimlriict   for  the  construction   of  8  V4    miles  of  TOM 

bet» n  Rlilgway  and  ,St,  Marys,  Elk  County,  to  CHARLES  T, 

EASTHURN.  Yardley.  Penn..  at  about  $2<iO,nno.  The  rood  !• 
to  be  of  asphalt.     Kdward  M.   Blgelow  Is  Highway  Comr. 

IfnKdnitK.  Ppnn. — (Official) — Bids  will  he  received  until 
8:30  n  in..  May  15,  by  Iho  Borough  Council  for  paving  Ave 
blocks  on  Heiiver  St.  and  two  blocks  on  Fourth  Ave,  with 
vlti'lled  bric-  C.  8.  Iloyt  Is  Boro.  Clk.  Chas.  E.  Schllohar, 
.^pnngler     r    un.,   Is   Kngr.    In   Charge, 
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+  liiKri>ni.  IViiii.— (Olllflal)— Th..  IUmoiikIi  Comi.ll  liua 
awiirck-O  a  c'oiilrac-t  to  tlu'  SAWDIOKS  I'AVINC.  &  CONSTItUO- 
TION  CO..  IMttsburKh.  for  KiadliiK  .Sainp.soii  Avr.,  an, I  a  con- 
tract to  the  K  H.  lin.l''MAN  ("d.,  Foul  Citv.  I'lnn..  for  grad- 
ing- portions  of  Maple,  Noll,  Warnn  and  Cobb  Aves.  D.  H. 
Halner   Is   Boro.    Clk. 

MriKlvllle.  IVnn. — The  City  Council  will  shortly  advertise 
for  bills  for  more  than  five  mlleH  of  street  paving,  to  bi>  laid 
on  portions  of  12  different  streets.  B.  F.  Miller,  Jr.,  Is  City 
Engr 

+  Mi>m-MMen,  I'rnn. —  (Offlcial) — The  Borough  Council  has 
awarded  the  contract  for  various  street  iinprovcments  to 
BOWMAN  BROS.,  McKeesport,  I'l'nn..  at  »55,!)3fi.  Other  bid- 
ders were.  John  W.  Hallam,  .$5S,77S:  J.  G.  McGulre  &  Co.. 
$59,215:  Ridge  Bros.,  $59,432.  A,  \V.  Johns  is  City  Engr. 
Noted   May   1. 

AIMttKl>iirg;li.  IVnii. —  (ORlcial)  —  liids  will  be  received  until 
10  a.m..  .Mav  IC.  by  the  City  t;ontroller  for  repaving  Fifth 
Ave.  fi-oiii  a  point  22(1  ft.  west  of  lirenham  St.  to  Gist  St., 
with  blockstone.  Jos.  G.  Arm.strong  is  IJir.  Dept.  of  Pub. 
Wks. 

*(Offlcial) — Bids  will  be  received  until  10  a.m..  May  23,  by 
the  City  Controller  for  improving  various  streets  affected  by 
the  abolition  of  grade  crossings  over  the  Pennsylvania  H.R. 
tracks  and  Homewood  and  Braddoek  Aves.  Estimated  cost, 
$75,000;  for  paving  with  asphalt  and  otherwise  improving 
Braddoclv  Ave.,  from  I'enn  to  Hamilton  Aves..  estimated  cost, 
$37,500,  and  Hamilton  Ave.,  from  l^ambert  St.  to  Fifth  Ave., 
at  an  estimated  cost  of  $71,000.  Jos.  G.  Armstrong  is  Dlr. 
Dept.   of  Pub.   Wks. 

+\VeNt  Chester,  IVun, — (Offlcial) — A  contract  has  been 
awarded  bv  the  Supervisors  of  West  Bradford  Township  to 
W.  P.  DAVIS,  West  Chester,  at  $5884  for  improving  a  road 
leading  from  Tiimbie's  Mill  to  Northbrook.  Other  bidders 
were:  Corlun  Austin  Co.,  $6540:  M.  &  T.  Parrell,  $6475.  John 
E.  Baldwin  is   Pres.   of  Supervisors  .    Noted  Apr.   10. 

Wllmluicton,  Del. — .\  special  correspondent  advises  us  tliat 
all  work  on  the  du  Pont  Highway  has  been  closed  down  on 
account  of  litigation  concerning  the  desired  franchise  and 
right-of-wa.\'. 

linltimorr,  Md. — Bids  will  be  received  by  the  State  Road 
Commi.ssioners,  until  May  19,  for  building  nine  sections  of 
State  Highways  as  follows:  Under  Contract  B-20.  along  the 
Yorlv  Road  between  Towson  and  Texas,  Md..  about  4.56  miles, 
resurfacing'  macadam:  Contract  C-7,  one  section  along  the 
road  from  Indian  Head  to  Mason  Springs,  about  2.71  miles  of 
gravel.  Charles  County;  Contract  No.  020S-A,  1.63  miles  along 
the  road  from  Manchester  toward  Cranberry,  Carroll  County; 
Contract  C-10.  one  section  along  the  road  from  Port  Republic 
to  Lusby.  about  six  miles,  Calvert  County:  Contract  No.  0248. 
Ave  miles,  resurfacing  macadam  along  the  Frederick  Pike 
from  Monocacy  Rivei-  Bridge  to  New  Market,  Frederick 
County:  Contract  F-12.  3.21  miles  macadam  along  the  Fred- 
erick Pike  from  New  Market  to  Plane  No.  4,  Frederick  Coun- 
ty; Contract  M-10.  Montgomery  County,  one  section  of  1.25 
miles  of  macadam  or  concrete  along  the  road  between  Nor- 
beck  and  Sandy  Springs;  Contract  No.  0112,  2.94  miles  of 
concrete,  between  Skipton  and  Wye  Mills.  Talbot  County:  Con- 
tract AV-5.  four  miles  of  concrete  between  St.  Martin's  and 
Berlin.   Worcester  County.      Wm.   L.   Marcy   is  Secy. 

Bids  will  be  received  until  May  21.  by  the  Board  of  Awards 
for  improving  various  streets  under  Contract  Nos.  108.  109, 
110  and  111.  Eugene  E.  Grannan  is  Pres.  of  Com.  for  Opening 
Sts. 

+I<:ikton,  Md. — A  contract  has  been  awarded  by  the  State 
Road  Commissioners.  534  Howard  St.,  Baltimore,  to  the 
CHESAPEAKE  CONSTRUCTION  CO.,  Preston,  Md..  for  the 
construction  of  2.25  miles  of  road  from  Elkton  toward  North 
East,    at    $22,500. 

Frederick.  Mil. — Bids  will  be  received  until  June  9  by  Com- 
missioners oi;  Frederick  County,  for  the  construction  of  about 
one  mile  of  highway  between  Burkittsville  and  Knoxville. 
Lincoln  G.  Dinterman,  Frederick  is  Pres.  of  Comrs.  Plans 
and  specifications  are  on  file  with  State  Roads  Committee, 
534  North   Howard    St.,    Baltimore,    Md. 

^VuMhiiiKton,  D.  C. —  (Offlcial) — Bids  will  be  r<;ceived  until 
2  p.m.,  Ma>'  29,  bj'  the  Commissioners  of  the  District  of  Colum- 
bia, for  furnishing  the  district  government  "with  granite  and 
sandstone  curbing,  asphalt  and  vitrified  brick  paving  blocks, 
vitrified  invert  sewer  bricks,  terra  cotta  sewer  pipe,  Portland 
cement  and  miscellaneous  castings  during  the  fiscal  year  be- 
ginning July  1. 

♦  (Official) — Bids  will  be  received  until  2  p.m..  May  26.  by 
the  District  Commissioners  for  paving  various  streets  in  the 
District  of  Columbia  with  sheet  asphalt  and  bituminous  con- 
crete. C  H.  Rudolph,  John  A.  Johnston  and  Chester  Harding 
are  Comrs. 

Stafford.  Va. — Bids  will  be  received  until  May  16  for  the 
construction  of  gravel  roads  in  Staff oi'd  County  as  follows: 
7.54  miles  of  the  Brooke-Aguia  Creek  Road,  4.72  miles  of  the 
"White  Oak  Road,  5  miles  of  the  River  Road.  Bids  will  be 
received  by  the  Commonwealth's  Attorney,  G.  B.  Wallace, 
Fredericks]2urg,  Va. 

^VnynesbOTo,  Va. —  (Offlcial) — All  bids  received  May  7  by 
the  State  Highway  Commission  and  South  River  Road  Board, 
of  Augusta  County,  for  improving  38  miles  of  county  roads, 
have  been  rejected,  and  the  work  will  be  readvertised.  Noted 
May   1 

BnntluKton,  \V.  Va.. — Bids  will  be  received  until  noon.  May 
23,  by  the  County  Court  of  Cabell  County  for  paving  with 
brick.  1%  miles  of  the  Huntington  and  Hamlin  Pike.  F.  F. 
McCullough  is  Clk.  The  Leete-Maupin  Engineering  Co.,  Hunt- 
ington,   is   Engr.    in    Charge. 

+Palntkn.  Pla. — (Offlcial) — The  Citv  Council  has  awarded 
a  contract  to  C.  B.  WEBSTER.  De  Land.  Fla..  at  Sl%c.  per 
sq  yd.  for  the  construction  of  about  three  miles  of  concrete 
sidewalks.  Other  bidders  were:  Palatka  Development  Co., 
96%c.:  F.  "W.  Long  &  Co  $119:  W.  A.  McNallev.  S2c.:  W.  P. 
Cahill,  88%c.:  John  C.  Heard.  99c.  S.  C.  Stallings  is  City  Engr. 
Noted  Apr.    24. 

Poredt,  Miss. —  (Offlcial) — Bids  will  be  received  until  noon, 
June  3,  by  the  Board  of  County  Road  Commissioners  for  the 


i-onslru,  tlon  of  live  mllcH  of  Imjiroved  highway  lit  an  eMtl- 
mated  eoHt  of  $25,000.  W.  T.  Kell  Is  DiHt.  Kngr.  G.  A. 
Mcllhenny   Is  .Secy,   of   the   Comrs.      Noted   .Si-pt.   D,   1612. 

+Oxfurd.  .Miss. —  The  Itoad  CoinnilBMloiierM  of  Lafayetln 
County  have  awarded  a  contract  to  GORDON  &  I'llILLII'.S 
for  coiLStruetion  of  40  miles  of  road  in  Heat  No.  1.  C.  8.  Corn- 
well    is    Ch.    ICngr. 

:\«-n-  (Irlraiis.  I<a. — liids  will  be  ri^celveU  until  May  20,  by 
the  City  Council,  for  paving  Magazine  st,  from  Kxi.omIiIom 
Mlvd.  to  Audubon  Park.  Bids  will  be  accepted  fi„  any 
standard  pavement  or  roadway  construction.  VV.  .;.  Hardee  Is 
City  Engr. 

KiKLxvllir,  'IViin — Hlds  will  be  received  until  May  10  by 
the  Hoard  ol  (  Ity  ('•Mnmlsslonerg,  for  Improving  Forest  Ave., 
from  I'ourth  to  Ninth  Sts.  The  work  includes  330  cu.yd.  of 
excavation,  6050  sq.yd.  paving,  4400  lin.ft.  concrete  curb  and 
.soo  lin.ft.  storm  sewer.  IJ.  G.  Leahy  Is  Recdr.  J.  E.  Thomp- 
son  is  City  Engr. 

+  Mashvlllr.  Tvnn. — The  Board  of  Public  Works  has  award- 
'.  ■;'„,,'',',"'."^','^'  ^"''  IJnvIng  a  section  of  Capitol  Blvd.  to  the 
SOI'TIIHUN  BITULITHIC  CO.,  Nashville.  Tehn.,  at  $13,000.  W. 
\\  .   Soniligate   is  City   Engr. 

ll<inliuK  <irc,-ii,  Ky — (Official)— The  Fiscal  Court  of  War- 
ren Counly  will  receive  bids  until  .May  19,  instead  of  May  5. 
as  prevloiisly  noted,  for  the  construction,  n-palr  and  main- 
tenance of  county  roads  for  one  year.  W.  H.  Crump  Is  Rd. 
Engr.     Noted  May  1. 

HopklnHvlile,  Ky.— The  City  Council  is  having  plans  pre- 
paied  for  about  15,000  sq.yd.  of  street  paving,  contracts  for 
mo.st  of  which  will  be  awarded  this  spring.  The  kind  of  pav- 
ing   has    not    yet    been    decided    upon. 

+I.oulH«lile.  Ky. — Contracts  for  road  improvements  have 
been  awarded  as  follows:  To  F.  G.  BREsLlN.  10  miles  of 
River  Road,  $8400:  12  miles  of  the  Pr<ston  St.  Road,  at  $8240: 
16  miles  of  the  ISth  St.  Road.  $10,720;  and  six  miles  of  the 
Lane  Run  Road,  $4110;  to  the  HOKE  CO.,  12  miles  of  the 
P.'.'v^'J'"''''"'''.'  l^oad  and  14  miles  of  the  Bardslown  Road  at 
$8100  and  $6650.  respectively;  to  the  KENTUCKY  ASPHALT 
*  P9^'^,fO-  at  $10,350  for  IS  miles  of  the  Tavlorsvllle  Ro.ul 
ami  $8.75  for  13  miles  of  the  Shelbvville  Road:  to  the  SOUTH- 
ERN ASPHALTOLINE  CO.,  at  $4485  for  10  miles  of  the  Third 
St.    Road. 

Akron.  Ohio — Because  of  a  technical  error  in  advertising, 
the  time  for  re<eiving  bids  for  the  paving  of  East  Market  .St. 
cft^'   (?u"    'Nlr'-d'''^  ■    •""'    ^^^^    ^    *°    ^^'^^    ^"^      ■'■"*'   ^-    r'riest   is 

+('niit<>ii.  Ohio — The  Commissioners  of  Stark  County  have 
awarded  the  <  nntract  for  paving  about  nine  miles  of  the  Alll- 
ance,  llaiu.sl.uiK  and  Louisville  Road  to  W.  H.  VOGT  &  SON, 
Massillon.    uhio.    at    $190,000.       J.    H.    McConnell    is    Audi-. 

Canton.  Ohio — (Offlcial) — No  bids  were  received  bv  the 
Commissioners  of  Stark  County  for  the  improvement  6f  the 
Fairmont  Home  Road  Extension.  The  contract  will  be  re- 
advertised.      J.    H.    McConnell   is  Audr. 

rhiiiioothe,  Ohio — Bids  will  be  received  until  noon,  Mav  26 
by  the  Board  of  Commissioners  of  Ross  Countv  for  improving 
l',2  miles  of  the  Richmondale  Pike,  Jefferson  Township.  Rob- 
ert   D.    Alexander    is    Audr. 

Cinclnnnti,  Ohio — Bids  will  be  received  until  noon.  June  6 
by  the  Board  of  Commissioners  of  Hamilton  Countv  for  the 
improvement  of  the  Mill  Road  from  the  Hamilton  Pike 
to  the  Butler  County  line,  Springfield  Township.  Albert  Rein- 
tiardt   IS    Clk. 

+Clnc-iunatl.    Ohio— (Offlcial)— The     contract     for     grading 
curbing    and     paving    on     Knox    St.     was    awarded     to     FV  \ V 
EVANS,    1226    Ida    St.,    Cincinnati,    at    $9592       Heniv    M    Vv.iite 
H.  ^Tux worth    is    Asst.    Clk.,    Dept.    of    Pub. 

+Cleveland.  Ohio— (Official)— The  contract  for  the  im- 
w°T?T'?>HiA'?'^ni"'  •^■°'"5  Road  Extension  was  awarded  to  J. 
W.  DIDHAM,  Chagrin   Falls,  Ohio,  at  $18,314.     Noted  May  8. 

Clevelanil.  Ohio— Bids  will  be  received  until  11  a.m.  June 
11,  by  the  Board  of  Commissioners  of  Cuvahoga  Countv  for 
improving  Brookpark  No.  1  Road  from  Wooster  Park  to"  Set- 
tlement Road.  Brooklyn.  Parma  an.l  West  Park  Townships  for 
improving  Brookpark  No.  2  Road  from  Settlement  to  B'erea 
Road,  "n  est  Park  and  Middlepark  Townships.  Prank  R 
Lander   is   County   Surv.      John    P.    Goldenbogen    is   Clk. 

Cleveland  Heights.  Ohio — Bids  will  be  received  until  noon 
June  10,  by  the  Village  Council  for  various  improvements  oii 
^:r"carf-.ld^ir^Lag'e  i^r    "^^'^    '^"^     Yellowstone   Xad°s'! 

Coluniliiis.  Ohio — Bids  will  be  received  by  the  State  High- 
way Commissioner  until  May  23,  for  grading  and  paving  with 
water-bound  macadam,  bituminous  surface  treatment  the 
Newark-New  Lexington  Road.  Thorn  Township,  Perrv  Countv. 

^=  ^isvffi  'L^-'"  "U'''?,'''",''  '*"?  estimated  cost  of  construction 
IS    518,72b.      James   R.    JIarker    is    Comr. 

Columbus.  Ohio — (Offlcial) — Bids  will  be  received  until  2 
p.m..  May  29.  by  the  State  Highwav  Commissioner  for  the 
following  road  improvements:  Grading  and  paving  with  con- 
crete 1^1  miles  of  the  Port  Clinton  Road.  Tnter-County  San- 
dusky Township,  at  an  estimated  cost  of  $16,540:  grading  and 
paving  with  waterbound  macadam.  2i,4  miles  of  the  Brvan- 
Napoleon  Road.  Napoleon  Township.  "Henrv  Countv  at"  an 
estimated  cost  of  $16.'r23:  grading  and  pavirir;  with  brick  one 
niile  of  the  Steubenville-Cambridge  Road,  trambridge  Town- 
ship Inter-County,  at  an  estimated  cost  of  $16,S58.  James  R 
Marker  is   Comr. 

Kenton,  Ohio — (Offlcial — Bids  will  be  received  until  1 
p.m..  May  2S.  by  the  Board  of  Commissioners  of  Hardin 
County  for  grading  and  paving  with  w^aterbound  macadam 
^^l;?l\,'??  "S^}"^  Kenton-Pindlay  Road    (Section  1),  Blanchard 


is   City   En 

Service.      Noted    Apr 


J?J,''?''^f?J',  *'\''    '""^^    °^   ^^^    Kenton-Forest    Road,    estimated 
cost,  $6252.     James  R.  Marker  is  Highway  Comr.  'i"<iieu 
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The  Citv  Council  has  instructed  the  City  Engineer  to  pre- 
pare   plans    and    estimates   for   paving   Carroll    bt. 

Lorain.  Ohio — Bids  will  be  received  by  the  Board  of  Com- 
missioners of  Lorain  County  until  June  2.  for  grading,  drain- 
ing and  macadamizing  the  Cemetery  Road  from  South  Mam 
St.,  Wellington  Village,  easterly  to  the  east  side  of  the  main 
entrance  to  the   cemeiery,  a  distance  of  1100  ft. 

Orrville,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Mav  29.  bv  the  Village  Council  for  the  improvement  of  iNortn 
Main,  North  Vine  and  Main  Sts.     A.  Jenny  is  Clk. 

+Toledo.  Ohio — The  Board  of  Control  has  awarded,  a  con- 
tract to  RUSSELL  &  JENXISON.  at  $40,500  £or  paving  St. 
Clair  St.  from  Monroe  to  Knapp  St.  with  wood  block,  and  at 
$7100  for  paving  St.  Clair  frDm  Knapp  St.  to  Emerald  A\e., 
with  asphalt.     T.  R.  Cowell  is  Dir. 

+Toledo,  Ohio — (Official)— The  Commissioners  of  Lucas 
CouMy  have  awarded  a  contract  to  the  WILTSIE  RE.\L1 1 
CO.,  To'.cdo,  Ohio,  for  various  improvements  in  ^\  ildwood  AQ- 
dition.  a  subdivision   of  Adams  Township.     Noted  Apr.    /4. 

Indiana — Bids  for  road  improvements  in  Indiana  will  be 
received  as  follows:  .  ,    T.,>.rs/»i. 

Mav  24.  at  Rensselaer,  by  the  Commissic>neTS  of  Jasper 
Countv  for  the  construction  of  the  Irwin  and  Oliver  Roads. 
both  in  Barkley  Township,  and  the  Yeoman  and  Halsteaa 
Roads,    both    in    Newton    Township.      Joseph    P.    iiammona    is 

''"m^v  2B.  at  Richmond,  by  the  Trustees  of  Wayne  Town- 
ship,  Wayne   County,  for  the  improvement  of  a  road.      James 

"jurie  2.\t  Viliiamsport,  by  the  Commissioners  of  Warren 

County  for   the  construction   of  a  gravel   road  In  Washington 

Township.      U.    H.   Moffltt   is   Audr.  .     .  r^i„,.t 

June    2,    at   JefTersonville,    by   the   Commissioners   of   <-larK 

County   for    the    construction    of    a    gravel    road.      George    u. 

^*°June'^2.'at  South  Bend,  by  the  Commissioners  of  St.  Joseph 
Countv  for  the  construction  of  a  gravel  or  macadam  road  in 
Lincoln  Township.      Clarence   Sedgwick    is   Audr.  T-.^o,t„r 

June  2.  at  Greensburg,  by  the  Commissioners  of  Decatur 
County  for  the  construction  of  a  bituminous  macadam  mnoer 
road  in  Washington  Township,  and  a  macadam  road  in  Marion 
Township.      Linton    W.    Sands    is    Audr.  x\-y,tt^ 

June  3.  at  Monticello,  by  the  Commissioners  of  /n  hite 
County,  for  the  construction  of  roads  in  Princeton  and  JacK- 
son   Townships.      A.   G.    Fisher    is   Audr.    . 

June  3,  at  Vinceni  s,  by  the  Commissioners  of  Knox  Coun- 
ty for  the  construction  of  eight  gravel  roads  in  Vigo,  Har- 
rison and  Washington  Townshiis.      John  T    Scott    is  .\udr. 

June  3,  at  Crawfordsville.  •-v  the  Commissioners  of  Mont- 
gomery County  for  the  construcl-cn  of  a  gravel  road  in  Scott 
Township,  and  three  in  Franklin  Township.     Bennett  B.  Bngle 

June  3,  at  Logansport.  by  the  Commissioners  of  Cass 
County  for  the  construction  of  roads  in  Eel  and  Deer  CreeK 
Townships.     J.    E.   Wallace   Is   .\udr. 

June  3,  at  Winamac,  by  the  Commissioners  of  Pulaski 
Ccuny  for  the  construction  of  a  road  In  Harrison  Township. 
W.    E.  Munchenburg   Is   Audr.  ,„,.,,,         ^         .        w    „„ 

♦  (Official)— The  Commissioners  of  Shelby  County  have 
awarded  a  contract  for  the  construction  of  a  road  In  Union 
Township  to  JAMES  M.  GOODUICH  at  $8000.  Other  bidders 
were;  William  Avery,  $8275;  Jasper  Hester,  $8315.    Noted  Apr. 

''The  Commissioners  of  Vsnderburg  County  have  awarded 
a  contract  for  the  construction  of  two  roads  in  Armstrong 
Township    to    JOHN    FRIDY.    Evans.Mle,    at    $22,000.      Noted 

''The  Commissioners  of  Bartholemcw  County  have  awarded 
contracts  for  the  construction  of  roads  in  Hawcreek  and  Har- 
Hson  Townships  to  CHARLES  NOBLET  at  $4440  and  to  G.  W. 
CHIKST  at  $35;i5.      Noted   Apr.   24. 

The  Commissioners  of  Benton  County  have  awarded  road 
contracts  as  follows:  Sewell  Road  to  GAYAN  &  VAN  NATTA 
at  $7S.-,0:  Smith-Hlckman  Road,  to  LEWIS  &  PARKER,  at 
$10  437;   K.llv   Road  to  HALL  *   BARNARD,   at   $8290. 

The  Commissioners  of  Montg<iinei  y  County  have  awarded 
a  contract  for  the  improvement  of  the  Connard  Road,  Frank- 
lin Township  to  G.  T.  MILLER,  Lebanon.  Ind..  at  $26,839;  and 
at  $10,980  for   the  Senles   Road,   Scott  Township. 

The  Commissioners  of  Gibson  County  have  awarded  con- 
tracts to  JOHN  G.  BERGER,  Branch.  Ind.,  at  $14,670,  and 
S  R.  ADAMS  &  CO.,  Princeton.  Ind..  at  $10,506  for  the  Im- 
provement of  county   roads.      Noted    Apr.    17. 

No  bids  were  received  by  the  Commissioners  of  Harrison 
County  for  road  construction  In  Franklin  and  Spencer  Town- 
ships.    J.  L.  O'Hannon  is  Audr.     Noted   A.  r.   24. 

RIoomlnirton,  Ind. —  (Official) — nids  will  be  n  elved  until 
4  p  m.,  May  20,  by  the  City  Council,  for  about  .j.OUO  sq.yd. 
brick  pavement  on  various  streets  at  an  estimated  cost  of 
$27,000.     U.  S.  Hanna  is  City  Engr. 

+  lltufTton,  Ind. — (Official — The  Commissioners  of  Wells 
Coiinly  have  awarded  a  contract  to  JACKSON  &  GORDON, 
LIh.  rtV  Cinter,  Ind.,  at  $4500,  for  the  construction  of  a  stono 
road  on  thi-  WillM-Huntlngton  County  line.  L.  A.  William- 
son  Is  Audr.      Noted   May   1. 

+  llnr<rord  Clly.  Ind. — The  Commissioners  of  Blackford 
County  have  awarded  contracts  for  thi-  construction  of  two 
roads  to  ALUKUT  CLA.MME.  Hartford  City,  at  $14,400  and 
$8139,  respectively.     James  Cronln,  Jr.,  Is  Audr.     Noted  Apr.  17. 

Krnliand.  Ind. — Hids  will  hi-  received  until  2  p.m.,  June  2, 
>>y  the  CommlsslonerH  of  Newton  County,  for  the  construc- 
tion of  a  road  In  Washington  Township.  S,  R,  Sizelove  Is 
Audr, 

Laportr.  Ind. — No  bids  weri'  received  by  the  Commlsslon- 
erH of  l>aporte  County,  for  the  construction  of  a  macadam 
roiid  In  Pleasant,  Lincoln  and  Washington  Townships,  18.33 
miles  In  length.     Fred  A.  Hnusheer  Is  Audr.     Noted  Apr.  24. 

+  Mnntlrr1ln,  Ind. — (Omdal) — The  CommlKKlfim-rH  r>r  White 
County  hiiv-  awarded  a  cunlract  to  L.  T.  K ICNT,  Rrookston. 
Ind..  lit  $18,849  for  the  conntruetlnn  of  a  rnnd  In  Prairie 
Township.  Paul  Ward  Is  County  Engr,  A,  O.  Fisher  Is  Audr. 
Noted    Apr.    17.' 

+Wahash.  Ind, — Contrncts  have  been  awarded  by  the  Com- 
missioners of  Wabash  County,  for  four  roads  In  Noble  Town- 


ship to  TABER  &  HULLIHAN.  Wabash.  Ind.,  as  follows: 
Showalter  Road.  560;iO,  Summerland  Road,  $11,285;  Long 
Road.  $9250;  Hill  St.   Extension.  $23,295.     .Voted  Apr.  17. 

+Freeport,  III. — The  Board  of  Local  Improvements  has 
awarded  contracts  to  the  GUND-GRAHAM  CO,  Freeport,  111., 
for  the  paving  of  Washington  and  Williams  Sts.,  at  $13,097, 
with  brick,  and  for  paving  Cottonwood,  Foley  and  Powell  Sts., 
with  macadam,  at  $13,096.     Charles  Hepner  is  City  Engr. 

4-Monniouth,  III. — A  contract  has  been  awarded  bv  the 
Board  of  Local  Improvements  to  the  BURLINGTON  PAVING 
CO..  Burlington,  Iowa,  at  $11,540,  for  paving  Main  St.,  from 
Seventh  Ave.  to  the  city  limits. 

I'rbana,  III. — The  Board  of  Local  Improvements  has  passed 
resolutions  for  paving  Cottage  Grove  Ave.  and  East  Illinois 
St.,  at  an  estimated  cost  of  $35,836. 

■Waukeean,     111. —  (Official) — Bids     will     be     received     until 

8  p.m..  May  19.  by  the  Board  of  Local  Improvements,  tor  1535 
sq.yd.  of  brick  paving  on  County  St.,  and  1370  sqyd.  on  Hick- 
ory St..  also  of  brick.  M.  J.  Douthitt  is  City  Engr. 

+Delavan.  Wis. — (Official) — The  contract  for  grading,  curb- 
ins  and  paving  Walworth  Ave.,  from  Main  to  Fourth  Sts.. 
with  brick,  has  been  awarded  to  the  BURDS.\LL-GRIFFITH 
CONSTRUCTION  CO.,  at  $19,198.  P.  T.  Hurtgen.  Burlington, 
Wis.,    is  Engr.      "«'.   R.   Topping   is   City   Clk.      Noted   Apr. 24. 

(Official) — Bids  will  be  received  until  10  a.m..  May  16.  by 
the  Committee  on  Streets  and  Alleys,  for  the  construction  of 
concrete  curbs  and  gutters  on  Racine.  Eighth  and  North 
Fourth   St.      W.   R.  Topping   is   City  Clk. 

Superior,  Wis. — The  City  Commission  has  ordered  the 
Board  of  Public  Works  to  advertise  tor  bids  for  paving  North 
Si,Kth  St..  from  Tower  Ave.  to  Banks  -We.,  and  Ogden  Ave., 
from   First  to  Third  Sts.      E.  B.   Banks  is  City  Engr. 

Jonetion  City,  Kan. —  (Official) — Bids  will  be  received  until 

9  a.m..  May  21,  by  the  City  Council  for  various  street  im- 
provements. The  work  includes  26.250  sq.yd.  of  pavement, 
9300  cu.yd.  excavation,  12.100  lin.ft.  combined  curb  and  gut- 
ter, 2300  lin.ft.  curb.     W.  Van  Buck  is  City  Engr. 

Minot,  N.  D. — Bids  will  be  received  until  May  19.  by  the 
City  Commissioners  for  paving  portions  of  Main  and  First 
Sts.     E.  J.   Thomas   is   City   Engr.     Noted  Nov.   28,    1912. 

Mitrhell.  S.  D.. — Bids  will  be  received  until  1  p.m..  May  28. 
by  the  Commissioners  of  Davison  County  for  construction  of 
10 M;  miles  of  road  in  Mitchell.  Prosper  and  Rome  Townships, 
and  six  miles  of  road  in  Union  Township.  A.  J.  Curtis  is  Clin, 
of   Comrs.      R.  A.   Zingle  is   County   Audr. 

MlMHonla,  Mont. — The  City  Commissioners  will  at  once  ad- 
vertise for  bids  for  paving  Pattee  and  Stevens  Sts..  the  work 
to  be  begun  as  early  as  possible.     W.  H.  Smith  is  City  Clk. 

JeflTerson  City,  Mo. — Bids  will  be  received  until  4  p.m..  May 
19,  for  grading,  curbing  and  paving  Chestnut  St.  from  High 
to  Atchison  Sts.  J.  Frank  Morris  is  City  Clk.  P.  C.  Harding 
is    City    Engr. 

+Rlcbniond,  Tex. — The  Commissioners'  Court  has  awarded 
a  contract  to  J.  D.  CAMERON,  for  the  construction  of  shell 
and  gravel  roads  in  District  No.   4,  at  a  cost  of  $150,000. 

Bellinsham,  Wash. — The  City  Council  has  passed  ordin- 
ances for  paving  High  and  Cedar  Sts.  and  Garden  Terrace, 
estimated  cost,  $15,300;  Monroe  .St.,  from  Broadway  to  Cherry 
and  Cherry  St.,  from  Monroe  to  Eldridge  Ave.,  estimated  cost. 
$34,900;  for  improvement  of  I  St..  from  Holly  to  N  St..  with 
concrete  sidewalk.  Estimated  cost,  $6100.  An  ordinance  has 
also  been  passed  for  paving  of  Humboldt  St.,  from  Champion 
to  Lake  St. 

Blaine,  Wash. — The  State  of  Washington  has  appropriated 
$37,268  for  the  construction  of  the  Pacific  Highway,  extending 
south  toward  Bellingham.  Will  R.  White.  Ch.  State  Engr., 
will  supervise  the  work,  which  will  be  ordered  shortly. 

+  I.ravrnwarth,  AVash. — The  Citv  Council  has  awarded  a 
contract  to  the  COLUMBIA  EN(;iKEERING  &  CONSTRUC- 
TION CO.,  Wenatchee,  Wash.,  at  $10,285,  for  grading  three 
districts  of  the  town.  Other  bidders  were  Seaman  &  Quigg. 
and  Berry  &  Monary,  both  of  Wenatchee. 

+Senttle,  Wash. — (Official) — The  contract  for  paving  the 
Pine  St.  District  with  brick  was  awarded  to  ANDREW  J. 
BAUMG.VRTNER.  711  16th  Ave.,  Seattle,  at  ir56.1fis.  Other 
bidders  on  bricl<  paving  were:  Barker  Asphalt  Paving  Co., 
$57,814;  Russell  &  Gallagher,  $58,798;  D.  H.  Traphagen.  $58,327; 
MacQuaid  &  Moore,  $57,950;  P.  S.  MIsho  &  Co..  $58,500;  T. 
Rvan  &  Co.,  $56,543.  Arthur  H.  Dimock  Is  City  Engr.  Noted 
May    1. 

Seattle.  AVnsh. — W.  F.  Manney  &  Co..  7009  17th  Ave.  N.  W., 
was  low  bidd.r  for  grading  Division  Ave.  and  other  streets. 
Other  bidders  were:  Henry  Brice.  $26,983;  Holt  &  Jeffrey. 
$27,085;  J.  H.  CuUum  &  Co.,  $29,081.  Andrew  Peterson, 
$31,38.5. 

Shrlton,  Waith. — Bids  will  be  received  by  County  Commis- 
sioners of  Mason  County,  E.  L.  Robinson.  Audr.,  until  May  16, 
for  the  construction  of  one  mile  of  permanent  road  No.  2. 
Mason  County;  also  for  the  construction  of  9345  ft.  of  the 
Eberhart  Road.  Plans  and  specltlcatlons  are  on  Hlo  at  the 
office   of  the   County    Engineer. 

+Taroma,  AVush. — The  Commlssloni'r  of  Public  Works  has 
awarded  the  contract  for  grading  and  the  construction  of 
sidewalks  on  Park  St.  and  East  27th  St.  to  W.  H.  HICKER. 
1002  North  AInsworth  Ave.,  for  $23,793.  The  Millugh  Con- 
tracting Co.  was  thi'  only  other  bidder  at  $23,807.  Owen 
Woods  Is  Comr. 

Thi-  CItv  Council  has  ordered  paving  of  North  L,  North 
Eighth.  Ninth,  10th  and  11th  Sis.  h^nglneer's  estimate  of 
cost.  $36,249.  Bids  for  constrmtlon  will  be  called  for  soon. 
The  Council  has  also  ordered  the  Improvement  of  Sheridan 
and  O  Sts.,  and  North  Sixth  St..  to  cost  $20,822.  according  to 
City  Engineer's  estimate.     W.  C.  Raleigh   Is  City  Engr, 

+Tapoma,  Wash, —  (Offlrlal)  —  The  contract  for  the  con- 
struction of  nve  miles  of  Permanent  HIghwav  No.  3.  Pierce 
Countv.  has  been  awarded  to  the  WASHTNOTON  PAVINO 
CO.,  Shvngc-Scofleld  nidg.,  Tncoma,  at  $43,843.  Other  bidders 
were:  Giorge  P.  Wright,  Ta<-onm,  $49.S4B;  McIIiigh  Con- 
struction Co.,   Tacoma,    $61,181;   Hans   Pederson,    Tucoma,    $51,- 
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701;  Jos.  Wiut.T,  Tacoma,  ?52,(;:)3;  Inland  Knipln-  HiisHam 
PavlnK  Co.,  Spokanv,  $S|!.!)00:  D.  11.  Tiai)haj,'i-n,  S.attli-.  »5S - 
000;  Cnas.  S.  Schacfer,  Tacoma,  $ij;i,!)i;i.  M  Uoy  Thomoaon  is 
County  Kntfi'-     Z.   K.  Turnci-   Is  Clk.      Notril  Apr.   24. 

AVIIhur.  \VnHh. — The  City  Council  Is  receiving  bids  for 
KrailiuK   Main   St.,   for  a  distance  of  one  mile. 

IViifllflon.  Or.-. — The  City  Council  ha.s  adopted  resolution 
for  the  impiovement  of  Haley  St..  from  the  west  line  of  Hush 
St.  to  west  lino  of  Short  St,,  by  paving  with  gravel  bitullthlc. 
Geary  Glmbrell   is  City   Engr. 

Portlnntl,  Oro. —  (Olllcial) — The  fciUowlnp:  bids  were  re- 
ceived by  the  City  Council  for  paving  the  East  Stark  St. 
District:  Hitulithic,  OreROn  Iiuli-pcTuli-nt  I'avlnt;  Co.,  $X1.- 
C56;  asphaltic  concrete,  Warren  Con.struction  Co.,  $Sl.S7n;  Ore- 

ron  Independent  Paving-  Co.,  $Ci),UOS:  MontaKuc-O'ReiUv  Co., 
S9.969;  asphalt,  MontaKUe-O'Rellly  Co.,  fT.l.Tii^;  Barber  A.<- 
phalt  Paving  Co..  $8-1,335;  hassam  pavement,  Oregon  Hassam 
Paving  Co..  $S1.SS5.  The  contract  will  probably  be  awarded 
to  the  Oregon  Independent  Taving  Co.,  at  $Nl.i;S8  for  bltulithlc 
pavement.      J.    C.    Sparks    is    City    Statistician.      Noted    May    1. 

+LOII  Anjceles,  Calif. — The  UREASHEAR-BURNS  CO., 
Trust  &  Savings  Bldg.,  has  been  awarded  the  contract  at 
$40,000,  for  the  grading-  of  streets  and  the  construction  of 
sidewalks,  curbs  and  gutters  In  the  Los  Angeles  Mesa  Tract 
for  the  Angeles  Mesa  Land  Co, 

+Rirhinona,  Calif. — The  City  Trustees  have  awarded  a 
contract  to  G.  W.  CUSHING.  at  $55,000,  for  the  Improvement 
of  A,  B,  and  C  Sts.,  Pennsylvania  Ave,  and  18th  St.  H.  Chap- 
man is  City  Engr, 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  19,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  construction  of  about  TV'a  miles  of  highway  in 
Ventura  County,  between  the  southern  boundary  and  New- 
bury Park;  construction  of  about  11 ',4  miles  of  road  in  Los 
Angeles  County  between  Calabasas  and  the  westerly  bound- 
ary: constructing  about  one  mile  of  road  in  Santa  Clara 
County  between  Santa  Clara  and  Lawrence  Station  Road. 
All  construction  to  be  of  Portland  cement  concrete  with  bi- 
tuminized  surface.  Austin  B.  Fletcher  is  Highway  Engr. 
Wilson   R.    Ellis   is  Secy.      Noted   Apr.    17. 

+  Saernineiitn,  Calif. — Contracts  have  been  let  as  follows 
for  the  improvement  of  the  State  Highway:  San  Mateo 
County.  2  miles.  Oak  Drive  to  Bellevue  Drive,  to  CLARK  & 
HENERY,  $3688:  one  mile,  north  boundary  to  Daly  City, 
FLINN  &  TREACY,  $14,040:  1.8  miles,  San  Mateo  to  Beres- 
ford,  to  RAISCH  IMPROVEMENT  CO.,  $19,233;  Santa  Clara 
County,  4.3  miles,  San  Jose  to  Edenvale,  to  RICHARDS  & 
KEATING,    $17,819.      Noted    Apr.    17. 

Sanaallto,  Calif. —  (Oflicial) — The  Bodrd  of  Town  Trustees 
Will  receive  bids  about  Sept.  1,  for  paving  various  streets  with 
sheet  asphalt  on  concrete  base.  The  estimated  cost  is  $100.- 
000.  The  work  includes  grading,  concrete  curb  and  gutter, 
street  culverts,  storm  culverts  and  catch  basins.  41,805  sq.yd. 
asphalt  paving,  and  5497  cu.yd.  concrete  base.  H.  W.  Cadwell 
Is  City   Engr. 

Kln^^Hton,  Ont. — The  Citv  Engineer  will  receive  bids  for 
about  fifi39  sq.vd.  of  street  paving.  2150  lin.ft.  concrete  curb 
and  gutter,  and  1.500  lin.ft.  concrete  gutter.  R.  J.  McClelland 
Is  City    Engr. 

INDUSTRIAl.  -WORKS 

Attleboro,  Mass. — Edward  Heaton.  Roxbury.  Mass..  is 
planning  to  start  a  cotton  waste  factory  at  Attleboro.  in  a 
building  to  be  erected  for  him  by  the  Board  of  Trade.  It 
-will   be    two    stories.    182x77    ft. 

■fSprinfcfleia,  Mass. — The  contract  for  the  construction  of 
a  factorv  on  Page  Boulevard,  East  Springfield,  for  the  Hen- 
dee  Mfg'  Co.  has  been  awarded  to  N.  E.  RUSSELL.  Spring- 
field. The  structure  will  be  184x324  ft.  of  brick,  one-story,  to 
cost   $60,000.      Noted   Feb.    20. 

+'W'oroester,  Mass. — The  contract  for  the  construction  of 
a  four-storv,  50x72  ft.  addition  to  the  abrasive  plant  of  the 
Norton  Grinding  Co.,  has  been  awarded  to  the  E,  J.  CROSS 
CO.,    82    Foster    St.,    Worcester. 

+Brlstol,  Conn. — The  contract  for  an  addition  to  the  fac- 
torv of  the  C.  J.  Root  Co.  on  Church  St.  has  been  awarded 
to  CHARLES  J.  WALDO,  441  West  St.  Bristol.  The  building 
will  be  40x120  ft.,  three  stories,  of  brick,  mill  construction 
with  one  floor  of  concrete.  Unkelbach  &  Perry.  162  Main  St.. 
New  Britain.  Conn.,  are  Archs.     Noted  Apr.   3  and  24. 

Plans  are  being  prepared  by  Unkelbach  &  Perry.  Archs.. 
New  Britain.  Conn.,  for  the  construction  of  a  factory  for  the 
Wallace  Barnes  Co.  The  structure  will  be  four  stories.  50x 
120  ft.,   of  brick,   mill   construction. 

Hartford,  Conn. — Plans  have  been  prepared  by  Ford.  Buck 
&  Sheldon.  Inc..  60  Prospect  St..  Hartford,  for  the  construc- 
tion of  a  three-storv.  63xl90-ft.  plant  for  the  Hartford  Spe- 
cial Machinery  Co..  to  be  erected  at  Woodland  St.  and 
Homestead    Ave. 

+SoutIi      Manchester,    Conn The     Orford      Soap      Co.      has 

awarded  contracts  to  J.  M.  WOOLEY.  756  Main  St..  for  the 
mason  work  and  the  BURGESS  CONSTRUCTION  CO..  118 
Asylum  St.  for  the  carpenter  -work,  both  of  Hartford.  Conn.. 
on  its  three-story.  52xl23-ft.  building  of  mill  construction 
with  two  storv  towers.  The  Walter  Kiddle  Engineering  & 
Construction  Co.   140  Cedar  St..  New  York.  N.  Y.  are  Archs. 

South  IVorwalk,  Conn. — Plans  are  being  prepared  by  C.  R. 
Makepeace  &  Co..  Providence.  R.  T..  for  the  construction  of  a 
new  factory  on  Union  St..  for  Cluett.  Peabody  &  Co.  The 
building  will  be  80x100   ft.,   four  stories. 

Torrlngton,  Conn. — The  Kaiser  Witch  Hazel  Co.  contem- 
plates the  construction  of  a  two-story.  60x120  ft.  factory  at 
West  Torrington. 

♦  Albany.  IV.  Y. — The  American  Tobacco  Co..  Ill  Fifth 
Ave..  New  York.  N.  Y.,  has  awarded  a  contract  to  the  W.  S. 
H,\MIL  CO..  Trov.  for  the  erection  of  a  four-story  factory, 
at  Arch  St.  and  Trinity  Place.  Albany.  The  estimated  cost  is 
$80,000. 


lliilTnlit,  \.  v.— H:d»  are  belnif  received  by  LanHlnif.  Bly  A 
Lyman.  Arclia..  I'ru'li-ntlal  Hldg..  for  the  conHtruelbin  of  a 
two-Htory  machlti.-  Hhop.  lK.x-15  ft.,  at  Ohio  and  ChlcaKo  HtH.. 
for  the  F.  &.  U.  Holmes  Machine  Co. 

+<iatrm,  IV,  Y.— The  Yawman  ti  Erbe  MfK.  Co..  RocheHter. 
has  awarded  a  contract  to  ALEXANDER.  SHITMWAY  &  UTZ. 
Hocheater.  for  the  conatructlon  of  an  addition  to  Ita  plant 
In  Galea.  The  structure  will  be  of  reinforced  concrete,  three 
stories.  430x84  ft.,  and  will  be  erected  on  Jay  St.  The  esll- 
inated  coat  Is  $200,000.  Q.  C.  WrlKhl.  Hachester.  la  the 
Arch.      Noted    Apr.    24. 

■fRome,  N,  Y — The  Rome  Wire  Works  has  awarded  a 
contract  to  the  ROME  STONE  &  CEMENT  CO.  for  the  con- 
struction of  a  one-story  factory.  200x135  ft.,  to  be  added  to 
Its  plant.  The  contract  for  the  structural  Iron  work  has 
been   awarded  to  H.   C.    I'ENDORF.   029  Turin   St. 

SyracuHe,  N.  Y.— Bids  are  belne  received  by  the  Foster 
Machine   Co.    for   the  construction   of  a  two-story   factory.   78x 


Syracnje,  N,  Y.— Bids  are  belnp  received  by  Edward 
HowEird,  Arch..  Syracuse,  for  the  construction  of  a  one-story 
foundry,    76x50    ft.,   for   A.   S.Reddln,    410   Marcellus   St. 

Troy.  N,  Y. — Stanton  P.  Lee.  Arch..  Cameron  Place  has 
^^^'^^''^  '^"■",",'^,'''5  ^'"'  t*"**  construction  of  a  new  plant  for 
the  Thorn  Hold  Fast  Co..  to  replace  the  old  plant  on  Front 
St..  -wbich  was  recently  destroyed  by  fire.  The  new  structure 
will    be    three    stories. 

Camilen.  !V.  J.— The  National  Chewing  Gum  Co..  305  Wal- 
nut .St..  Philadelphia.  Penn.,  has  purchased  a  site  at  Haddon 
Aye.  and  the  White  Horse  Turnpike,  Camden,  upon  which  it 
will   erect  a  factory.      The  structure   will   be  of   brick.    190x68 

Newark.  IV,  J. — The  Hudson  Hat  Co..  Hoyt  and  New  Sts. 
IS  having  plans  prepared  by  R.  Bottelli.  Arch..  189  Market 
S'r  ■oA"'i.""'  ^°^?"'."r'^'il''"  ,^/  "^  two-story  addition  to  Its  plant. 
35x30   ft.,  and   95x45  ft.     The  estimated  cost  is  $15,000. 

Newark,  N',  ,1. — Lewis  Bros.,  manufacturers  of  candy,  will 
build  a  four-slory  brick  addition  to  their  plant  110x25  ft  on 
Monroe    St.      The    estimated    cost    is    $20,000. 

I'hlladelphla,  Penn — (Official)— The  Vulcanite  Cement  Co.. 
Land  Tile  Bldg..  has  retained  Preston  K.  Yates,  Consult. 
Engr..  30  Church  St..  New  York.  N.  Y..  to  design  a  central 
crushing-  plant  for  all  rock  taken  from  its  quarries.  The 
construction  of  the  new  work  will  be  under  the  supervision 
of    W.    R.    Dunn.    Gen.    Mgr.,    and   will    be    in    operation    within 


thri 


months. 


Baltimore,  Md. — The  Western  Maryland  Rv.  Co.  has  an- 
nounced plans  for  the  erection  of  a  one-story  engine-house 
36x32  ft.,  and  a  machine  shop.  192x86  ft.,  on  "Hillen  St  The 
estimated  cost  is  $25,000.  H.  R.  Pratt,  Baltimore,  is  Ch 
Engr. 

Gala.v,   Va, — J.   H.    Rhudy   and   J.    H-  Smith    are    considering 
the    construction   of   a    factory   at    Galax,    for   the    manufacture 
ding     will     be     two     stories,     60x100     ft., 

$10,000- 

Wlerton.  W.  Va.— The  Wierton  Plate,  Structural  &  Con- 
struction Co.  has  purchased  a  site  of  four  acres  and  will 
build  a  plant  tor  the  manufacture  of  heavy  furnaces  of  all 
kinds,  gas  producers  and  tin  house  stacks.  The  main  build- 
ing will  be  200x40  ft.,  of  steel,  brick  and  concrete  construc- 
tion.     C.    B.    Chancy    is    Secy. 

TVT  A""«nder,  N,  r.--The  Bertie  Oil  Co..  will  receive  bids  until 
May  15,  for  furnishing  machinery  for  rebuilding  its  oil  mill 
and  fertilizer  plant  recently  destroyed  by  fire.  Estimated 
cost.    $25,000.      C.    W.    Mitchell    is    Pres.  i^si-maiea 

Rome,  Ga, — The  Hanks  Foundry  Co.  has  bought  a  site 
of  three  acres  at  Rome,  and  plans  to  double  the  capacity 
ot    Its   plant, 

Georgetown,  Ky. — The  Crosthwait  Lock  &  Mfg  Co  re- 
cently incorporated  at  Georgetown,  plans  to  establish  a  plant 
in  that  city  for  the  manufacture  of  its  specialties.  The  con- 
cern IS  capitalized  at  $35,000.  G.  M.  Taylor  is  one  of  the  in- 
corporators. 

Princeton,  Ky.— The  Illinois  Central  R.R.  Co..  is  consider- 
ing the  establishment  ot  repair  shops  at  Princeton  AI  K 
Barnum    is   Gen.    Supt.    Motive   Power.  .-.,.. 

T:.DtxT^-7'TH:T  "'iV'^'^*''!, '■""I:'"^^'  ^^^  ^^^^  awarded  to  W.  W. 
FRANKLIN.  Akron,  by  the  Buckeye  Rubber  Co..  for  the 
erection   of  Us  proposed   factorv.   at   about  $20  000 

CONSTRUC^ITION  CO..  .Akron,  by  the  International  Harvester 
$ll'0  000"  construction    of    its    proposed    factory,    to    cost 

Alliance,  Ohio— J.  T.  Waybrecht  &  Sons  Lumber  Co  Al- 
liance, has  taken  out  a  permit  for  the  erection  of  a  plaining 
mill   and   sheds   to   cost    $10,000.  I'laiiiiue 

Cincinnati,   Ohio— The    Reif-Schoenug   Tanning  Co..    Cincin- 
Sj-V-    ""^-    '?    having    plans    prepared    for    the    erection    of    an 
fft    1  on°'i*  '°T  "^-  ^'k^tp/J"-      The    building    ivill    be    t-«'o    stories. 
50x120   ft.      Louis   Reif  is  Pres. 

The  Thomas  J.  Nichols  Co..  Cincinnati,  is  planning  to  erect 
a  factory   to   cost   about   $70,000.  eieci 

r.„  "'??""?''''•  /"•',?— ^'  '^  .  reported  that  the  Carnegie  Steel 
Co..  Pittsburgh.  Penn..  will  start  immediately  on  the  con- 
?i''"?^!.°"  "S  't^  proposed  new  plant  at  McDdnald,  north  of 
the  Ohio  plant  where  the  company  will  build  a  new  town. 
The  slag  plant  for  furnishing  concrete  for  foundations  has 
been  completed,  and  the  railroad  built  to  the  proposed  site. 
The  proposition  will  be  one  involving  at  least  SlO.ftoo  000  and 
It   IS   expected   that   the   appropriation  will   be   made   shortly. 

Rv'"cfe*vJla'nH"nh''''';r'^''*'.^''''?  ^^°''S'  &  Michigan  Southern 
?r^ctS'af  West'^TSiedo'  P'^"'  '"^  ^  '^'^^  roundhouse   to  be 
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EvanKvllle.  Ind. — The  Evansville  Carriage  Woodstock  Co., 
EvansviUe.  will  erect  a  two-story  factory,  60x160  ft.  C. 
Shopwell.   Evansville.   is  Arch. 

The  lowest  bid  for  the  construction  of  a  factory  for  the 
Hercules  Bugrgy  Co.,  Evansville,  was  submitted  by  C.  Kanzler 
&   Son,    Evansville. 

Battle  Creek,  3Ileh. — The  Grand  Trunk  Ry.  Co.,  at  Mon- 
treal, Que.,  has  plans  for  shop  improvements  at  Battle  Creek, 
Mich.,  to  cost  $250,000,  including  also  a  large  roundhouse  and 
turntable. 

Chieaeo,  III. — The  White  Eagle  Laundry  Co..  Chicago,  is 
receiving  bids  for  the  erection  of  a  two-story  laundry,  50x125 
ft.      Estimated    cost,    $20,000. 

Bernard  Heinig,  H49  Webster  Ave.,  Chicago,  is  receiving 
bids  for  the  erection  of  a  wagon  shop.  It  will  be  two 
stories,    50x100    ft.      Estimated    cost,    $15,000. 

The  White  Eagle  Laundry  Co..  Chicago.,  is  receiving  bids 
for  the  erection  of  a  two-story  laundry.  50x125  ft.  The  cost 
of  the   proposed  building  is  estimated  at  $20,000. 

Granite  City,  III. — The  Wabash  R.R.  Co.  is  considering  the 
construction  of  a  round-house  at  Granite  City.  E.  F.  Need- 
ham,    Springfield.    111.,   is   .Supt.    Locomotive    and   Car   Dept. 

Cllntonvllle.  Win. — Contracts  for  additions  to  the  Four 
■\VheeI  Drive  .\uto  Co.'s  factory  here  have  been  awarded  to 
PATTERSON  &  KROLL.  Waunaca,  Ohio.  The  work  will  in- 
clude a  brick  addition,  100x120  ft.:  and  a  boiler  room,  40x40 
feet.      Estimated    cost,    $10,670. 

Blllnraukee,  Win. — Plans  for  a  light  manufacturing  build- 
ing at  344  Milwaukee  St.  have  been  completed  for  Radke 
Bros.  &  Kortsch,  printers,  by  Robert  Messmer  &  Bro.,  .^rch., 
to  cost,    $32,000. 

A    three-story   and    basement,    concrete    and    steel    addition 
to    the    George    Meyer   Mfg.    Co.'s    plant    will    be    erected 
"  'OxlSO-ft.  site,   n<        ■     ■ 
m.  St. 

Prairie  do  Ctalen,  Wl>i. — The  Prairie  City  Canning  Co., 
Prairie  du  Chien,  is  considering  the  erection  of  a  canning 
factory  at  Prairie  du  Chien. 

Slieboyg:an,  WIm. — Plans  are  being  prepared  for  the  erec- 
tion of  a  new  plant  for  the  Gas  Repairing  Co.,  on  a  recently 
acquired  site  on  South  14th  St.,  near  Indiana  .\ve.  .\  three- 
story  Virick  structure  will  be  planned  for.  E.  M.  Parmlec, 
L).  D.  Rowlands  and  W.  B.  Licas  recently  organized  the  com- 
pan.v. 

+Waui<aa.  Win. — Bids  have  been  received  as  follows  by 
Nicholas  Veeser.  Arch..  Wausau.  for  the  construction  of  the 
brewery  for  the  Wausau  Brewerv  Co.:  .\nton  Zwack.  Du- 
buque.. Iowa,  $47,587:  .X.  .\ndres  .Wausau,  $44,500;  FRED  W. 
KRAUSS,    Wausau,    $44,500    (awarded    contract). 

Cedar  FallB.  loiva — The  Iowa  Gate  Co.,  Cedar  Falls,  will 
erect  a   new   factory.      The   company   has  a   capital   of   $120,000. 

MlnneapoIlM,  Sllnn.— The  Crex  Carpet  Co..  Minneapolis. 
plans  to  build  a  large  plant  on  Como  Ave.  About  $1,000,000 
will   be  expended. 

Dillon,  .Mont. — The  Beaverhead  Elevator  Co.,  Dillon,  re- 
cently Incorporated  with  a  capital  of  $25,000,  will  build  a 
large  grain  elevator  at  Dillon.  Craig  Cornell,  J.  H.  Roe  and 
W.   A.   Jones   are    interested. 

St.  LouIh,  Mo. — The  Lowell  Bleachery  Co.,  St.  Louis,  plans 
to  erect  a  new  plant  on  the  site  purchased  in  Carondelet 
some  time  ago.  The  estimated  cost  of  the  new  building  and 
equipment  Is  $200,000. 

.Ithenii,  Tex. — The  Athens  Firebrick  &  Tile  Co.,  Athens, 
will  erect  a  new  plant  at  an  estimated  cost  of  $200,000. 

Bardnell,  Tex, — The  Farmers'  Cotton  Oil  Co.  will  erect  a 
cotton-seed  oil  mill  at  Bardwell,  to  cost  approximately 
$50,000. 

Bay  City,  Tex. — The  James  W.  Rugeley  Gin  Co.,  Bay  City, 
will  erect  an  addition  to  its  cotton  gin,  to  cost  approximately 
$12,000.     The  capacity   will   be  about  doubled. 


Seattle,  'Waoh. — The  West  Seattle  Laundry  Co.  Is  consider- 
ing th>-  eii-ctioii  of  a  moilern  steam-laundry  plant,  to  cost 
about    $15,000.      A.    J.    Wilkin    is   Mar. 

Taeoma,  >VaNh. — Gillespie  &  Hanson.  Seattle.  Wash.,  have 
leased  a  site  at  Taeoma,  and  will  enct  a  factory  for  the 
manufacture  of  dredges.  The  building  will  cost  approxi- 
mately  $25,000,  and    the  equipment   about   $6000. 

Baker,  Ore. — I.  A.  Gyllenberg,  Baker,  has  leased  the  plant 
of  thf  IJakir  Iron  &  .Supply  Co.,  and  will  add  an  acetylene 
welding   plant   to   the   shops. 

Ciold  Hill,  Ore The  Portland-Beavir  Cement  Co..  Portland, 

Ore.,  has  b.-.n  Incorporalid  with  a  lapltal  of  $600,000,  bv  J.  C. 
Burch,  William  S<-hrump  and  C.  S.  Woody.  The  company  will 
erect  a  large  portland-cement  plant  at  Go'.J  Hill.  The  esti- 
mated   cost    Is   $500,000. 

rnrtland.  Ore. — The  Modern  Confectionerv  Co..  Portland, 
will  .r..  (  a  five-slory  factory  at  East  llth  and  Flanders  Sts. 
The  eHllrnat.-d  cost  U  $50,000.  Root  &  Huose,  Commercial 
Club   m.lg.,   are   the   Archs. 

RoKeliarK,  Ore. — The  Tidewater  Mill  Co.,  Grand  Rapldfl, 
Mich.,  will  .rent  a  large  lumber  manufacturing  plant  near  the 
mouth  lit  ih"  Sluslaw  River,  near  Roseburg,  Ore.  Johnson  P. 
Porter    Ih    Pres. 

I.aa  AnKeIra,  Calif.— The  WyrkofT  F.xiavating  &  nitchlng 
Co.,  Lob  Angi-b'H,  has  been  Incornoriil.d  with  a  capital  of 
$100,000  by  J.  K.  Wyckofr.  L.  S.  AdiimM  and  J.  C.  I)e  Turk, 
The  company  will  erect  a  plant  at  Loh  Angeb-H.  for  the  manu- 
facture of  the   Wyckoff  excavating  and  ditching  machlni-. 

Nan  nieico,  falir.^Thi-  CoaHt  Produei.  r„  .  San  Db'go.  will 
erect  a  eold-Mtorage  plant  al  Eighth  and  K  Sts.  Thi-  hiilldlnK 
will  be  75x100  ft.,  and  will  cost  about  $20,000.  George  B. 
Wright   Is  Mgr. 

Hantn  Mnrhnrn,  r'nllf, — The  Sanin  Barbara  *  Suburban  Rv, 
Co.  Ik  having  plans  pr.par-d  for  the  lonslruitlon  of  a  r-lii- 
forced-concreto   car  bam  and   machine  shop,   to   be  erected  at 


Stonyford,     Calif F.     M.     Kisselring     and     Bruce     SutlefC, 

Stonyford.  are  interested  in  a  project  to  erect  a  creamery 
estimated  to  cost  $10,000. 

Terra  Bella,  Calif.. — The  Teri;a  Bella  Fruit  Growers'  Asso- 
ciation has  been  incorporated  with  a  capital  of  $10,000  bv  F. 
J.  Hart.  F.  H.  Pvoark  and  Tracey  Abott.  The  company  will 
erect  a  fruit-canning  plant  at  Terra  Bella. 

VIsalla,  Calif. — The  Central  California  Canning  Co.  plans 
to  make  improvements  to  its  fruit-canning  plant  at  Visalla. 
Ten  additional  cannery  houses  will  be  erected  and  a  large 
addition  to  be  used  as  a  fruit  room  will  be  built  to  the  main 
building. 

Wilmington,  Calif. — Garrett  L.  Hogan,  Los  Angeles,  has 
taken  out  a  permit  to  erect  a  fish-canning  plant  at  Wilming- 
ton,  near  Los  Angeles.      The   estimated   cost   is   $20,000. 

FEDER.IL    GCVERXMEXT   ^VOBIv 

•  Dredging — Portland.  Maine — (Official) — Bids  will  be  re- 
ceived until  noon.  June  7.  by  Lieut-Col.  W.  E.  Craighill, 
Corps  Engrs.,  U.  S.  A.,  Portland,  Maine,  for  dredging  in  the 
Kennebec  River,  Maine. 

-^Dredging — Portland,  Maine — (Official) — Bids  will  be  re- 
ceived until  noon,  June  7,  by  Lieut.-Col.  W.  E.  Craighill,  Corps 
Engrs.,  U.  S.  A.,  Portland,  for  dredging  in  Medomac  River, 
Maine. 

-A^Dredglng — Portland,  Maine — (Official) — Bids  will  be  re- 
ceived until  noon,  June  7,  by  Lieut.-Col.  W.  E.  Craighill,  Corps 
Engrs.,  U.  S.  A.,  Portland,  for  dredging  in  Carvers  Harbor, 
Maine. 

Roek  Excavation — Boston,  Mass. — Bids  will  be  received 
until  June  7  by  Col.  Frederic  V.  Abbot,  Corps  Engrs..  U. 
S.  A.,   Boston,  for  rock  excavation  in   the  Mystic  River,   Mass. 

+  Dredsing  and  Rock  Removal — Southport,  Conn. — Bids 
were  received  as  follows,  Apr.  2!i,  by  MaJ.  G.  B.  Pillsbury, 
Corps  Engrs.,  U.  S.  A.,  New  London,  Conn.,  for  dredging  and 
rock  removal  in  Southport  Harbor:  (a)  dredging  about  45,200 
cu.vd.:  (b)  rock  removal,  about  136  cu.yd.;  (c)  totals;  Marl- 
time  Dredging  Co.,  SO  Broad  St.  New  York,  N.  Y.,  (a)  24%c.; 
$11,074:  (b)  $12,  $1632;  (c)  $12,706:  John  A.  Seely,  30  Church 
St.,  New  York,  N.  Y..  (a)  25^c.,  $11,639:  (b)  $14,  $1904:  (c) 
$13,543;  Atlantic  Dredging  Co..  HI  New  Street,  New  York.  N. 
Y.,  (a)  26?4c.,  $12,091:  (b)  $13.50.  $1836:  (c)  $13,927:  George 
W.  Beeman,  Dyer  Block,  Hyde  Park,  Mass.,  (a)  25?4c.,  $11,- 
639;  (b)  $24.50,  $3332:  <c)  $14,971.  The  contract  has  been 
awarded    to    the   MARITIME    DREDGING   CO. 

CapHtnnH — Philadelphia,  Peiin. —  (Official) — Bids  will  be  re- 
ceived until  11  a.m.,  June  14,  by  the  Bureau  of  Yards  and 
Docks.  Navy  Dept..  Washington.  D.  C.  for  furnishing  and 
installing  three  electrically  driven  capstans  at  the  navy 
yard  at  Philadelphia.     Estimated  cost,  $9000. 

Gun  ForKlngs — Washington.  D.  C. — Bids  will  be  received 
until  noon.  June  4,  by  the  Chief  of  the  Bureau  of  Ordnance, 
Navy  Uept..  Washington,  for  furnishing  two,  four  or  six 
sets  of   12-in.,   50-caliber  steel   gun   forgings. 

4-Bullding — Washington  Barracks.  D.  C. — The  contract 
has  been  awarded  to  GEORGE  E.  WYNE,  Washington,  D.  C, 
for   the  construction  of  the   U.  S.  engineer  school   building,  at 

$88,900. 

Electric  HolMtH — Washington.  D.  C. —  (Official) — Bids  will 
be  received  until  11  a.m..  June  14,  by  the  Bureau  of  Yards  and 
Docks.  Navy  Dept..  Washington,  for  furnishing  and  installing 
three  electric  hoists  at  the  U.  S.  Naval  Radio  Station,  Radio, 
Va. 

+Rll>ra|i — Washington.  D.  C. — The  contract  has  been 
awarded  to  the  COLUMBIA  GRANITE  &  DREDGING  CO., 
Washington,  for  furnishing  and  placing  riprap  on  the  Ana- 
costia    Plats,    D.    C,   at    $1.37    per   cu.yd. 

Dredeine — Norfolk,  Va. — Bids  were  received  as  follows 
May  1  bv  Lieut.-Col.  E.  Eveleth  Wlnslow,  Corps  Engrs.,  U. 
S.  A.,  for  dredging  Thimble  Shoal,  about  450,000  cu.yd. 
Coastwise  Dredging  Co.,  Norfolk,  17.85c.  per  cu.yd.  scow 
measurement;  Maryland  Dredging  &  Contracting  Co.,  Balti- 
more, Md.,  17.3c. 

-ADredKlnK — Norfolk,  Va. —  (Official) — Bids  will  be  received 
until  noon,  June  7,  by  Lieut. -Col.  E.  Eveleth  Wlnslow,  Corps 
Engrs..  U.  S.  A.,  Norfolk,  for  dredging  the  approaches  to  the 
harbor    at    Cape    Charles     City.    Va. 

+l>oMt  Offlee — Grafton.  W.  Va. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept..  Washington.  D.  C,  has  awarded  the 
contract  to  the  WILLIAM  H.  PISSEL  CO.,  New  York,  for  the 
construction  of  the  U.  S.  post  office  at  Grafton. 

+Oxrnrd.  N.  C Oscar  Wendiroth.   Siiperv.   Arch..   Treasury 

Dept.,  Washington,  D.  C,  has  awarded  the  contract  for  the 
construction  of  a  post-office  at  Oxford  to  WORRELL  & 
WATERS,    Llanerch,    Penn.,    at    $46,050. 

Sand  and  Gravel — Vlcksburg.  Miss. — No  bids  were  re- 
ceived Ai)r,  14  bv  the  U.  S.  engineer.  Vlcksburg.  for  furnish- 
ing sand  and  gravel  and  broki-n  stone  near  Little  Calloo 
Landing.   Big  Sunflower  River,  Miss. 

Pump  iiouHea — LouIbvIUp,  Ky. — Bids  will  be  recelv<'d  until 
2  p.m..  June  4,  by  the  Commissioner  of  Fisheries,  Di'part- 
mi-nt  of  Commerce  and  Labor.  Washington.  P.  C,  for  the 
construction  of  two  pump  houses  at  the  Louisville  fisheries 
station. 

Dredglnic— Alpi-na.  Mich.  —  Bids  were  recelvi-d  as  follows, 
Mav  I.  bv  I, I. lit. -Col.  Mason  .M.  Pnlrick,  Corjis  Engrs.,  V.  S. 
A..  Detroit.  Mich.,  for  dredging  channels  at  Alpena  Harbor, 
Mich.:  Or<'illng  llros.  Co.,  Green  Bay,  Wis.,  17c.:  John  B. 
Brevmnnn,  Tnledt.,  Ohio.  IDHc:  Mulr-O'Sulllvan  Dredge  & 
nock  Co.,  Port  Huron,  Mich..  21>,4c.;  Great  Lakes  Dr.dge  & 
Dock  Co.,   Cleveland,   Ohio,   29c. 

'^^Rxravntlnn — Detroit,  Mich. — (Omdal)— Bids  will  bi-  re- 
cclv.d  until  noon,  Juno  16,  by  T-lent.-Col.  Mason  M  P;itrlck, 
Corps    Engrs.,    IT.    S.    A.,    Detroit,    for    excavating   al    FIghtInK 
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r»Ht      «MIU-f— DluluoiM.      Ill— Hills      will      I),.      i-,.f,-lvi-il      lllitil 
3   p.m.,   .Imiu   lil.   hy  Oscar   Windeiolli.   SiipiTv.    .\i<-h     'I'ii-hkiiiv 
l>.pt.,     Washlnston,     IJ.     C     foi-     thr     luiistr 
pluinbliiK-.    tjas    piping-,     hi-atliig    app.ualiiH, 
Miul     wirhiK,     Interior    IlKhtlnK     tlxtuns    iiiu 
I  liu  U.   S.   post  odlce   at    Uuqiioln. 

+  l*OM«  Office — Harrisbuit;-,  111. — i>si;ii-  \V 
.\ich..  Trrasury  IJipt.,  Washington.  I).  ('., 
lonti-act  for  the  construction  of  a  post  olli 
to  11.  II.  SI  11  I'M, OS.  Danville,  111.,  at  $53,317. 
..  I'oNt  Ollic. —  Iowa  Falls,  Iowa — lilils  wc-re  received  as  fol- 
lows, M.iy  i;.  l)y  t)scar  Wendcroth.  .Superv.  Arch.,  Treasury 
Dept..  Washlimton,  D.  C,  for  the  construction  of  a  post  office 
at  Iowa  Falls:  Holers  &  Kalsir,  ChlcaKo.  111.,  $4'J,T4S;  J.  W. 
Miller.  St.  I'aul.  Minn.,  $51,752;  Janus  Corse,  Racine,  Wis., 
$47,250:  \V.  1>.  Lovell.  Minni'apolls,  Minn.,  $'1«,!IS5;  Charles  W. 
Strayer,    lieUiiit.   Jlich.,   $4G.S0O. 

•  llr.-ilBliiK  — Duluth.  Minn. —  (Offlcial) — Bids  will  be  re- 
ceived uniil  iiiKui,  .lune  3.  by  Capt.  K.  D.  Peek.  Corps  Engrs., 
U.    S.    A..    Uiilulh,    for   dredsing-   in    Portage   River    Harbor. 

-AUrfdK'InK — Duluth.  Minn. —  (Offlcial) — Bids  will  be  re- 
ceive until  noon,  .lune  3,  by  Capt.  E.  U.  Peek  Corps  Engrs., 
XT.  S.  A..  Duluth,  for  dredging  at  Superior  Entry,  Duluth-Su- 
perior    ILirbor. 

I'ost    Oilier.    Moorlivnd,    Minn Bids    will    be    received    until 

3  p.m..  .lune  2:!,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  WasliinKton.  U.  C,  for  the  construction  (inoluding 
plumbiuf,',  Kas  piping.  heatiiiK  apparatus,  electric  conduits 
and   wiriiif?.   ami    interior    liKlitiiiK    fixtures)    of    the   U.    S.    post 

office    at    M head.      The    l>iiildins-    will    be    two    stories    and 

basement,  approximately  4 1 IM]  sq.ft.  ground  area,  of  brick, 
faced  with  wood,  stuct-o,  ami  stone  trimmings,  tin  roof  and 
nonrtreproof  construction,   except   the   fii-st   floor. 

+S«iil>U'  and  Sheds — For  Uiley.  Kan. — The  contract  has 
been  awarded  to  SPANGI.EU  &  HUNTER,  Junction  City, 
Kan.,  for  the  construction  of  a  stable  and  two  rigging  sheds, 
at    about    $10,OuO. 

Ilakery — Fort  D.  A.  Russell,  Wyo. — Bids  will  be  received 
until  11  a.m..  June  2.  by  Maj.  J.  A.  Cole,  Const.  Q.  M.,  U.  S.  A., 
Fort  D.  A.   Russell,  for  remodeling   the   bakery  at  the  post. 

^Canal — Babb.  Mont. —  (Official) — Bids  were  received  by 
the  U.  S.  Reclamation  Service.  Babb.  Apr.  2S.  for  the  construc- 
tion of  22  miles  of  the  St.  Mary  Canal  Milk  River  Project, 
Mont.  The  work  involves  the  excavation  of  about  1.201,000 
cu.vd.  of  material  and  extends  alons  the  St.  Mary  River  from 
Lower  St.  Mary  Lake  to  the  North  Fork  of  Milk  River  in 
the  northwest  portion  of  the  Blackfeet  Indian  Reservation, 
Mont.  The  bids  follow:  (a)  Schedule  1.  including  2(i7.000 
cu.vd.  excavation.  Class  1;  10.000  cu.yd..  Class  2;  5U0  cu.yd.. 
Class  3;  overhaul  16,500  sta.  cu.yd.:  (b)  Schedule  3,  including 
496.500  cu.yd.  excavation.  Class  1:  10.000  cu.yd..  Class  2;  10.000 
cu.vd..  Class  3:  1,170,000  cu.yd.  sta.  overhaul:  (c)  Schedule  4, 
Including  428,000  cu.yd.  excavation.  Class  1:  5000  cu.yd..  Class 
2:  1000  cu.yd.,  Class  3;  281,000  sta.  cu.yd.  overhaul:  (d)  grand 
totals:  Kilpatrick  Bros.  &  Collins  Contracting  Co.,  Beatrice, 
Neb.,  (a)  $140,730:  (b)  $212,675;  (c)  $159,170;  (d)  $512,575; 
Winston  Bros.  Co..  Minneapolis,  Minn.,  (c)  $120,150;  Cardston 
Construction   Co.,  Cardston,  Alta,    (c)    $104,030. 

*Cement — Dallas,  Tex. — (Official) — Bids  will  be  received 
until  noon.  June  6.  by  Maj.  T.  H.  Jackson.  Corps  Engrs.. 
U.  S.  A..  Dallas,  for  furnishing  about  3000  bbl.  of  Portland 
cement,  delivered  at  Crockett,  Tex. 

-A-Bulkhend — Port  O'Connor.  Tex. —  (Official) — Bids  will  be 
received  until  noon.  May  20.  by  Lieut. -Col.  C.  S.  Riche.  Corps 
Engrs..  U.  S.  A..  Galveston.  Tex.,  for  the  construction  of  a 
creosoted  pile  bulkhead  near  Port  O'Connor. 

RnadK  nnd  'Walks — Fort  Sill,  Okla. — Bids  will  be  -eceived 
by  the  Constructing  Quartermaster.  U.  S.  A..  Fort  Sill,  until 
1  p.m..  Mav  27,  for  the  construction  of  roads  and  walks  at 
Fort    Sill. 

Pump  House  and  Pipe  Line — Fort  Sill,  Okla. — Bids  will  be 
received  until  10  a.m..  June  2,  by  Capt.  A.  U.  Faulkner.  Q,  M.. 
U.  S.  A..  Fort  Sill,  for  the  construction  of  a  pump  house  and 
a  10-ln.  c.-i.  water-pipe  line,  etc.,  at  Fort  Sill. 

+PoRt  Olliee — McAlester.  Okla. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington.  D.  C.  has  awarded  the 
contract  for  the  construction  of  the  post-office  building  at 
McAlester.   to  W.   D.  LOVELL,  Minneapolis,  Minn.,   at  $123,000. 

Post  Office,  Grand  Junction,  Colo. — Bids  will  be  received 
until  June  24.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  (including 
plumbing,  gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  interior  lighting  fixtures,  and  approaches)  of  the 
U.  S.  post  office  at  Grand  Junction.  The  building  will  be  two 
stories  and  basement,  with  a  ground  area  of  approximately 
5600   sq.ft. 

TraTelluK  Cranes — Bremerton,  Wash. — The  following  bids 
have  been  received  bv  the  Bureau  of  Yards  and  Docks.  Navy 
Dept..  Washington,  D.  C,  for  six  electric  traveling  cranes 
for  the  navy  yard.  Puget  Sound.  Wash.:  Northern  Engineer- 
ing Works.  South  Chene  St.,  Detroit,  Mich..  $27,650;  Niles- 
Bement-Pond   Co.,   Ill  Broadway,  New  York,  N.   Y.,   $28,700. 

-^Rock  Crushlnp:  Plant — Fort  McDowell.  Calif. —  (Official) 
— Bids  will  be  received  until  11  a.m..  June  4.  by  Capt.  James 
Longstreet.  Const.  Q.  M..  U.  S.  A.,  Fort  McDowell,  for  install- 
ing a  rook  crushing  plant. 

Wireless  Station — Panama — Bids  were  received  as  fol- 
lows. Mav  10.  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.. 
■Washington,  D.  C,  for  the  construction  and  equipment  of  a 
high-power  radio-station  at  the  San  Pablo  site,  Caimito, 
Canal  Zone:  (a)  Construction  of  three  towers:  (b)  wireless 
equipment;  (c)  work  complete:  Des  Moines  Bridge  &  Iron  Co., 
Pitsburgh,  (a)  $123,941:  August  Mi.tze.  12S  Mott  St.,  New- 
York,  part  only,  $8340;  Atlantic  Communication  Co.,  47  West 
St..  New  York,  (a)  $293,200;  (b)  $178,950:  $478,900;  $245,450; 
$610,700:  National  Electrical  Signalling  Co..  Farmers'  Bank 
Bldg.,  Pittsburgh,  (a)  $146,950;  (c)  $278,500:  Marconi  -R  ireless 
Telegraph  Co.,  Woolworth  Bldg.,  New  York,  (a)  $77,000; 
$74,091;  $108,225:  $83,668:  $109,616;  $66,198;  $113,698;  (b)  $63,- 
000;    $120,000;    Federal    Telegraph    Co.,    Merchants'    Exchange 


BIiIk..  San  KianclHeo,  Calif.,  (a)  $73,779;  (b)  $52.«91;  (o)  »I24,- 
970,  Brown  llolHlIng  Machinery  Co.,  4403  8t.  Clulr  Ave.,  Cb-vc- 
lanil,   Ohio,    (II)    $107,811(1. 

ilulldlUKM.  SeMMKe  Tanks — Hawaii — (OHIclal)  —  Bids  will  be 
received  until  3  ii.m..  .Mine  20.  by  Oscar  Wenderoth,  .Superv. 
Arch.,  Treasury  liept..  WiiHhliiKton,  1^  C,  for  the  coiiHtruc- 
tlon,  complete,  of  latrine  ImiIIiIIiikh,  sewaKe  purlllcatlon  tanks, 
and  the  connected  piping  at  the  quarantine  Htallon,  lloiiohjiu. 
H.  1..  in  accordance  with  the  spei'lllcutlons  and  the  drawings, 
which  may  be  obtained  from  the  custodian  of  the  stullun  at 
Honolulu,    or    at    the    discretion    of    the    Supervlslni;    Architect. 

♦ToH-er — Hawaii — (Olllclal)  —  Bids  will  be  received  until 
July  5  at  the  U.  .S.  Engineer  OMIce.  Honolulu.  H.  T.,  for  fur- 
nishing and  erecting  or  for  furnishing  only,  a  70-ft.  steel 
searchlight  tower  of  Scherzer  type.  Information  may  be 
obtained  on  application  to  Lleut.-Col.  Thomas  II.  Hees,  Corps 
Engrs..  U.  S.  A..  Custom  House,  San  FraiiclHco.  (Jallf.,  or  from 
Maj.   W.   P.    Wooten,   Corps   Engrs..   U.  .S.  A..   Honolulu. 

Mnvnl  iloKpltal  liulhllnKs — Hawaii — Bids  were  received  as 
follows.  May  10.  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  1).  ('..  for  the  construction  of  the  fol- 
lowing buildings  for  the  Naval  Hospital  at  the  Pearl  Harbor 
Naval  Station:  An  administration  building,  two  ward  build- 
ings, subsistence  bulldlnn.  laboratory,  operating  building. 
laundr.v.  stable,  mortuary,  two  quarters  for  officers,  quarters 
for  bachelor  otlicers,  hospital  corps  quarters,  nurses'  quarters, 
pharmacist's  quarters,  four  livilian  employees'  quarters,  con- 
necting passages,  servants'  quarters  and  wash  houses:  W.  N. 
Concannon  Co.,  San  Francisco.  Calif..  $241,970;  Spalding  Con- 
struction Co.,  Chamber  of  Commerce  Bldg.,  Portland,  Ore.. 
$237,939;  Pearson  Construction  Co..  754  New  York  Block. 
Seattle.  Wash.,  $297,828;  Lord-Young  Engineering  Co.,  Ltd., 
Honlulu.   H.  T.,   $278,298. 

Building — Hawaii — Bids  will  be  received  until  11  a.m.. 
June  28.  by  the  Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington,  D.  C.  for  the  construction  of  officers' quarters  at 
the     naval    station.    Pearl     Harbor,    H.    T.        Estimated     cost, 

$23,000. 

HnlldinK — Hawaii — Bids  will  be  received  until  11  a.m., 
June  28,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  the  construction  of  gunners'  quarters 
at  the  U.  S.  naval  magazine.  Kuahua  Island,  Pearl  Harbor, 
H.   T.      Estimated   cost.   $14,000. 

MISCl!:L.L..\]VKOrS 

Tunnels  and  Suliways — Boston,  Mass. — A  bill  was  favor- 
ably reported  in  the  State  Senate,  May  7,  providing  for  the 
construction  of  a  system  of  tunnels  and  subwavs  from  Sulli- 
van Sq..  Charlestown.  through  the  cities  of  Everett  and 
Maiden,  under  the  Mystic  River,  and  calling  for  the  removal 
of  the  present  elevated  railroad  in  this  section,  the  cost  to  be 
assessed    proportionately    on    the    cities    affected. 

Dredg:lng — Boston.  Mass. —  Bids  were  received  as  follows. 
Apr.  23,  by  the  Harbor  and  Land  Commissioners,  Boston,  for 
dredging  a  channel  to  Eel  Pond.  Falmouth:  (a)  Per  cu.yd. 
for  dredging,  (b)  per  cu.yd.  for  removing  boulders  over  one 
cu.yd.:  J.  H.  Letteney,  Boston,  Mass..  (a)  $1.39,  (b)  $11.80;  J. 
S.   Packard   Dredging  Co.,   Providence,  R.  I.,    (a)    $1.49,    (b)    $24. 

+Stable — Springfield,  Mass. — The  contract  has  been  award- 
ed to  BURGESS,  LANG  &  CO..  Boston.  Mass..  for  the  con- 
struction of  a  stable  for  the  Springfield  Warehouse  Co.  Es- 
timated cost,    $20,000. 

Comfort  Station — Providence.  R.  I. — Martin  &  Hall.  Archs., 
Industrial  Trust  Bldg.,  Providence,  have  completed  plans  for 
the  construction  of  a  comfort  station  and  waiting  room  on 
the  Exchange  Place  Mall.  It  will  be  28x21  ft.,  of  iron  and 
glass.      W.   F.   Slade   is  Comr.   Pub.   Wks. 

Barge  Canal  Work — Albany,  N.  Y. — The  Governor  has 
signed  the  bill  providing  for  the  reappropriation  of  about 
$775,000   for   the   improvement   of  Cayuga  and   Seneca   Canals. 

Hath  Bulldinf!; — New  York,  N.  Y. — (Official) — All  bids  re- 
ceived on  May  6  by  the  President  of  the  Borough  of  Man- 
hattan, for  the  construction  o  a  public  bath  and  gymnasium. 
have  been  rejected.  The  following  item  "A."  furnishing  all 
the  labor  and  materials  required  for  the  ei-ection  and  com- 
pletion of  a  Public  Bath  Building  and  Gymnasium,  to  be 
located  at  407  to  413  West  2Sth  St.,  Boro.  Manhattan,  in  ac- 
cordance with  specifications  without  consideration  of  any 
alternative;  item  "B,"  for  furnishing  all  the  labor  and  mate- 
rials required  for  the  erection  and  completion  of  a  Public 
Bath  Building  and  Gymnasium,  to  be  located  at  407  to  413 
West  28th  St.,  Boro.  of  Manhattan,  in  accordance  ^vith  speci- 
fications (page  63).  calling  for  ceramic-mosaic  tile  for  swim- 
ming pool:  and  item  "C."  for  furnishing  all  the  labor  and 
materials  required  for  the  erection  and  completion  of  a  Pub- 
lic Bath  Building  and  Gymnasium,  to  be  located  at  407  to 
413  West  2Sth  St.  T.  Kennedy  &  Co..  (A)  $137,845;  (B)  $136.- 
629;  (C)  $131,864;  William  Flanagan.  (A)  $140,840;  (B)  $140.- 
110:  (C)  $137,840;  P.  F.  Kennedy  Co..  (A)  $134,885;  (B)  $136.- 
397;  (c)  $131,217;  John  H.  Parker  Co.,  (A)  $142,750;  (c)  $138.- 
250;  Joseph  Balaban  Co.,  (A)  $132,385;  (B)  $126,385;  Thomas 
J.  Buckley  Engineering  Co..  (A)  $132,959:  (B)  $132,959;  (C) 
$129,959.     George  McAneny  is  Pres.     Noted  May  1. 

White  Quartz  Grit — New  York.  N.  Y. —  (Official).  The 
following  bids  were  received  Mav  8.  bv  the  Dept.  of  Parks 
Arsenal  Bldg..  Fifth  Ave.  and  64th  St..  for  furnishing  and 
delivering  washed  white  quartz  grit,  in  Forest  and  Highland 
Parks,  Boro.  of  Queens:  Robert  T.  Boyd.  103  Park  Ave.,  $1.95 
per  yd.;  Cannon  Engineering  Co.,  1397  Metropolitan  Ave., 
Brooklyn.  $2.39  per  yd.;  Peace  Bros..  Flushing.  L.  I..  $2.65; 
Henry  Steers.  Inc.,  17  Battery  Place,  $2.10  per  yd.  Charles  B. 
Stover  is   Comr. 

Cement,  Sand,  Etc.— New  York.  N.  Y. — (Official) — Bids  will 
be  received  until  noon.  May  22.  by  the  Dept.  of  Docks  and 
Perries.  Pier  A.  North  River,  for  furnishing  and  delivering 
cement,  sand,  broken  stone,  cobblestone  and  rip-rap  stone 
R.  A.  C.   Smith  is  Comr.  ^ 

Road  Oil,  Sand,  Repair,  Etc. —  (Official) — New  York    NY 

Bids  will  be  received  until  3  p.m..  May  15.  bv  the  Dept  of 
Parks,  Fifth  Ave.  and  64th  St..  for  repairs  to  the  roof  ot  the 
elephant  house,  in  the  Zoological  Park,  in  the  Borough  of  tha 
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Bronx,  furnishing  and  delivering  1000  cu.yd.  of  sand  and 
delivering  60.000  gal.  of  road  oil  for  Boro.  The  Bronx.  Charles 
B.   Stover    is    Pres. 

Channel  Excavation — Riverhead.  (L.  I.)  >'.  T.— The  Gov- 
ernor has  signed  the  bill  appropriating  $2d,000  for  deepen- 
ing and  veidening  the  channel  of  Peconic  River  from  Indian 
Island  to  the  Riverhead  town  dock. 

+Flre  Alarm  Telegrraph  System — Syracuse.  N-  J-— The 
contract  has  been  awarded  by  the  city  to  the  INDIA  KUti- 
BER  CO..  Bristol,  R.  I.,  for  the  completion  of  the  fire  alarm 
telegraph   system,  at   $62,656. 

Park  Work — Newark,  >.  J. — The  Board  of  Chosen  Fr..e- 
holders  is  considering  a  bond  issue  of  $275,000  for  park  work. 

Road  Machinery — Trenton.  N.  J. — E.  A.  Stevens.  State  Comr. 
of  Pub.  Rds..  Trenton,  will  receive  bids  until  11  a.m..  JIa>  IH. 
for  road  machinery  and  road  binders,  including  three  3-wheel 
steam  rollers,  three  3-wheel  gasoline  rollers,  six  road  ma- 
chines, three  scarifiers,  six  sprinkling  wagons.  IS  dump 
wagons,  four  underslung  stone  wagons,  two  tank  wagons, 
road-working  tools,  blacksmith  tools,  carpenter  tools,  ana 
camping  outfits:  standard  Lignlr  road  binders,  m  carload  lots 
of  not  less  than  4000  gal.:  standard  inorganic  binders,  in  car- 
load lots;  and  standard  bituminous  binders,  in  carload  lots  ot 
not  less  than  4000  gal.  Specifications  are  on  file  at  the  oltice 
of   the   Commissioner  at   the   State    House. 

Harbor  Work— Trenton.  N.  J.— The  U.  S.  Government  will 
soon  ask  for  bids  for  the  improvement  of  Trenton  Harbor 
between    Lalor    St.    and    the    Pennsylvania    R.R.    Bridge. 

+  Bath  HouBr — Baltimore,  Md. — The  contract  has  been 
awarded  by  the  Board  of  Awards  to  C.  HERBOLD  &  CO^^  for 
the  construction  of  a  concrete  bath  house  at  Gwynn  s  Falls 
Park. 

Tunnel — ( .\  correction) — Richmond,  Va. — It  was  errone- 
ously noted  May  1  that  a  tunnel  would  be  constructed  In  Rich- 
mond. The  item  should  have  been  noted  under  Los  Angeles. 
Calif. 

Police  .Alarm  Syntem — Roanoke,  Va. — The  city  has  award- 
ed the  contract  for  installing  a  police  alarm  system  to  the 
G.VXIEWELU  ELECTRIC  CO..   of  New   York,   N.   Y.,   at   JIO.OOO. 

Kxcavatlon — Concord.  N.  C. — Bids  will  be  received  until 
»Iay  24  by  John  A.  Scott.  Secy.  Bd.  Drainage  Comrs.,  Concord, 
for  excavating  about  237,000  cu.yd.  from  Big  Cold  Water 
Creek. 

DrainaKe  Dliitrlct — Linden,  N.  C. — The  plans  and  final  re- 
port on  Stewart  Creek  Drainage  District  have  been  approved 
by  Harnett  Countv.  C.  J.  Smith.  Down.  N.  C.  is  Atty.  for  the 
district.     W.  K.  Allen,   Wilmington,  N.  C,  Is  Drainage  Engr. 

Fire  Statlonn — Birmingham.  Ala. — The  city  is  considering 
the  construction  of  two  new  fire  stations,  one  to  be  located 
at   Fairvlew   and    the  other   at   East    Birmingham. 

Dralnaice  llondM — Belzonl,  Miss. — Bids  are  being  received 
by  the  Commissioners  of  Belzonl  Drainage  District,  Belzonl, 
for   $450,000   of   drainage   bonds. 

Tunnel — Chattanooga.  Tenn. — The  County  Finance  Com- 
mittee. May  1.  authorized  the  County  Judge  to  borrow  $14,000, 
Ihf  amount  necessary  to  finish  the  Missionary  Ridge  tunnel 
according    to    the    County    Engineer's   estimate. 

Wall— Chlllicothe.  Ohio — The  city  is  considering  the  con- 
crete wall  along  the  river  front.  F.  C.  Arbenz  is  Chn.  Com. 
In   Charge. 

Pier — Cleveland,  Ohio — (Official) — Plans  have  been  pre- 
pared for  the  construction  of  a  large  passenger-boat  pier. 
The  plans  include  the  designs  of  office  buildings,  freight 
sheds.  The  designs  have  been  prepared  by  William  S. 
I.ougee.  E.  B.  Thomas.  Cleveland,  is  Asst.  Engr.-in-Charge 
of   River  and   Harbor   Improvement. 

+  DredKlnK — Lorain.  Ohio — The  contract  has  been  award- 
ed by  the  city  to  the  TWO  RIVERS  DREDGING  CO.  for 
dredging  from  the  river  the  deposit  caused  by  the  recent 
floods.      The  estimated  cost  of  the   work   is  $15,275. 

Dock  Work — Sandusky,  Ohio — The  Pennsylvania  Lines 
west    of    Pltt8bur;.ch    plana    to    spend    about    $1,000,000    for    Im- 

Crovements    to    Its    docks   at    Sandusky.      E.   G.    Ericson,    Pltts- 
urgh,    Penn.,    Is    Principal    Asst.    Kngr. 

Ditch — Upper  Sandusky.  Ohio— The  Commissioners  of  Har- 
din. Wyandotte  and  Hancock  Counties  are  planning  to  con- 
utruct  Potato  Creek  Ditch.,  about  10  miles  in  length.  Elmer 
Hilty,    Pindlay,    Ohio,    is    Engr. 

Mtahle — Indianapolis.  Ind. — H.  McK.  Landon,  Hume  Man- 
■ur  Kldg.,  Indianapolis,  is  considering  the  construction  of  a 
•  table    to   cost   $10,000. 

Pl,r — Holland.  Mich. — The  Graham  &  Morton  Transporta- 
tion Co.  and  the  Grand  Rapids,  Holland  &  Chicago  Ry.  Co.. 
Holland,  will  construct  a  new  pier  at  Jenlson  Park,  Hol- 
land,  to  cost   $25,000. 

Tile  and  Dllch  W^ork — Assumption.  111. — Bids  will  be  re- 
ceived until  May  24  by  the  Commlssloni-rs  of  Drainage  Dis- 
trict No.  5,  at  the  City  Hall,  Assumption,  for  tile  and  ditch 
work. 

^Channel  Work— Chicago.  111. — The  contra  -t  has  been 
awarded  to  SCHNAHLE  &  QUINN.  Chicago,  for  excavation 
and  collateral  work  on  Contract  No.  10  Calumet-Sag  Channel 
by   the   Sanitary    District  of  Chicago,   at   $495,412. 

Amphitheater — Chicago.  Til. — Pinna  have  been  completed 
by  J.  D.  Yorke.  Arch.,  Chicago,  for  the  construction  of  the 
propoHi'd    amphitheater.      Tho    plans    have    been    submlttc 


the    West    Park    Commlsslone 
•00. 


Estimated    cost,    about    $35,- 


DrainnKe    Pipe    I 

celved    until    2    p.m 
Ifralnage    Dlstr' 


le — TIngley  Park.  111. —  Bids  will  he  re- 
Mny  24,  by  William  Funk.  Clk..  Union 
4.  TIngley  Park,  for  laying  a  pipe  line 
IKX*  ft.'  In  length.  .Size  of  plpeii  follow:  18SS  rt,  of  3n-ln. 
pipe,  ItlOO  ft.  of  24-ln.  and  2100  ft,  of  20-ln.  Plans  may  bo 
seen  at  the  olllce  of  William  Funk,  Drainage  Clk.,  TIngley 
I'lirk,  nnd  at  the  ofllcc  of  Francis  A.  Harper,  Ally.,  Roanoke 
Illdg.,   Chlrago,   111. 

4.nrnlnnKe     IHtch — Manitowoc.     Wl».  —  The     contract     has 
been     awarded     to     CAPT.     CHARLES    A.     GREEN.     Apploton, 


Wis.,  for  the  construction  of  a  drainage  ditch  to  cost  about 
$100,000. 

Drain — Jefferson,  Iowa — Bids  will  be  received  until  May  19, 
by  B.  S.  McCully,  County  Audr.,  Jefferson,  for  the  tile  for 
Drain  No.  84. 

+Draln — Nevada,  Iowa  —  The  following  contracts  have 
been  awarded  by  C.  A.  Batman.  County  Audr..  Nevada,  for 
the  construction  of  Drain  No.  49:  Labor,  to  THOS.  BLAKE- 
MORE.  Nevada,  at  $8273:  tile,  MONMOUTH  MINING  &  MFG. 
CO.  aionmouth.  111.,  at  $19,599.  The  work  includes  the  fol- 
lowing; 3500  ft.  33-in.:  3000  ft.  30-in.:  3500  ft.  2S-in.;  2400  ft. 
26-in.;  1000  ft.  24-in.:  1500  ft.  22-in.:  800  ft.  20-in.;  3050  ft 
16-in.;  850  ft.  12-in.:  800  ft.  10-in.;  550  ft.  10-in.;  300  ft.  S-in.; 
200  ft.  S-in.;  625  ft.  S-in.;  SOO  ft.  12-in.;  175  ft.  8-in.;  and 
400  ft.  S-in.  tile;  4  cu.yd.  concrete;  six  inlets.  Bids  were 
opened    May    2. 

Levee  Work,  Etc. — Oskaloosa,  Iowa — Bids  ■will  be  re- 
ceived until  May  22  by  the  county  for  \vork  in  Drainage  Dis- 
trict No.  2  approximately  30.000  cu.yd.  levee  embenkment, 
reinforced  concrete  sluice-way.  with  sluice  gate  complete, 
20.530  lin.ft.  4-  to  16-in.  drain  tile.  E.  P.  Bridges,  is  Engr., 
Askaloosa. 

Coal  Dock — Duluth,  Minn. — The  Clarkson  Coal  &  Dock 
Co.,  Pioneer  Bldg..  St.  Paul.  Minn.,  is  planning  to  construct 
an   extension   to   its   coal    dock   at    Duluth. 

Fire  Station — New  Duluth,  Minn. — The  city  Is  planning 
to  erect  a  fire   station   to  cost  about  $10,000. 

Ditch — Mankato,  Minn. — Official) — Bids  will  be  received 
until  2  p.m..  May  24,  by  J.  C.  Jensen.  County  Audr.,  Mankato, 
for  the  construction  of  Judicial  Ditch  No.  7. 

Ditch — Warren,  Minn. — Bids  will  be  received  until  May  28 
by  A.  G.  Lundgren,  County  Audr..  for  constructing  Ditch  No. 
2S.  requiring  the  excavation  of  229.214  cu.yd..  clearing  ri^ht- 
of-wav,  50  acres,  and  leveling  15  miles  of  roads.  Estimated 
cost,  $26,121. 

Ditch — St.  James,  Minn. — Bids  will  be  received  until  May 
24.  by  J.  C.  Jensen.  County  Audr..  St.  James,  for  the  con- 
struction and  completion  of  Judicial  Ditch  No.  7.  Estimated 
cost,  $40,721. 

Levees — New  Madrid,  Mo. — The  city  is  considering  the 
construction  of  levees.  H.  S.  Riley  is  Chn.  of  the  Com.-in- 
Charge. 

Levee — Palmyra.  Mo. — The  Marion  County  Commissioners, 
Palmyra,  are  considering  the  construction  of  a  levee  along  the 
bottom  lands  between  North  River  and  Dunsford. 

Levee — Pocahontas.  Ark. — The  city  is  considering  the 
construction  of  a  levee  along  the  Black  River  east  ot  the 
city  as  a   protection   from   floods. 

Drainage — Bloomington.  Tex. — The  citizens  have  voted 
$54,000  of  bonds  for  the  construction  of  drains  and   ditches. 

Ditches — Houston,  Tex. — Bids  will  be  received  until  May 
24  by  J.  O.  Ralston.  Chn.  Bd.  of  Drainage  Comrs.,  District 
No.  6.  304  Commercial  Bank  Bldg..  Houston,  for  the  con- 
struction of  drainage  ditches.  J.  S.  Burk,  304  Commercial 
Bank    Bldg.,    Houston,    is    Engr. 


Northern    Pacific    Rv.    Co.    has 

!pair   its  dock   at    1201    Railroad 

A.  R.  Cook,  Tacoma,  Wash.,  is 


Dock — Seattle,  Wash. — Th( 
been  granted  permission  to  r 
Ave.  Estimated  cost.  $20,000. 
Price  Asst.   Engr. 

Ditches- — Tacoma.  Wash. — M.  H.  Thompson.  County  Engr., 
Tacoma,  has  completed  plans  for  reclaiming  about  2000  acres 
of  tide  lands  by  the  construction  of  eight  miles  ot  ditches. 
Estimated   cost,    $10,000. 

Docks — Astoria,  Ore. — The  Port  of  Astoria  Commission  has 
passed  resolutions  to  issue  $800,000  ot  bonds  tor  the  construc- 
tion of  municipal  docks. 

Klver  Improvement — Sacramento,  Calif. — It  Is  planned  to 
spend  $34,200,000  for  the  Sacramento  River  Improvement 
project. 

Concrete  Walls — San  Ventia.  Calif. — Mabry  McMahan  Is 
preparing  to  ask  for  bids  for  the  construction  of  six  miles  of 
concrete  retaining  walls  and  a  swimming  tank  600x100  ft. 
Howard   Holmes,   San   Francisco,   Is   Engr. 

Pier — St.  John  West,  ...  B. —  (Official) — Bids  will  be  re- 
ceived until  4  p.m..  May  20,  by  R.  C.  Desrochers,  Secy.  Dept. 
Pub.  Wks..  Ottawa,  Ont.,  for  the  construction  of  a  pier  at  St. 
John   West. 

Drydocks — Ottawa,  Ont. — The  Canadian  Government  is 
considering  the  construction  ot  three  new  drydocks  to  be 
located  at  Halifax,  N.  S..  Quebec.  Que.,  and  Esquimau,  B.  C. 
The  docks  will  each  be  115  ft.  In  length.  R.  C.  Desrochers, 
Ottawa,  Is  Secy.  Dept.  Pub.  Wks. 

^DreilKC  Machinery — Ottawa,  Ont. — The  Department  of 
Public  Works  has  awarded  to  F.  H.  HOPKINS.  Montreal, 
Qui'.,  the  contract  for  the  machinery  at  the  Hudson  Bay  ter- 
minal at   $13,500. 

Lock     tiates— Peterborough.     Ont.— Bids     will     be     recelvi 
until  Mav  26  bv  L.  K.   Jones.  Asst.   Deputy  Minister  and  Sec. 
Dept.  of  Rv.  and  Canals,  Ottawa,   for  lock   gales.  Ontarlo-Rli 
Lake  Division.   Trent   Canal.      Plans   may   be  seen  at   tho  ollici 
of  the  Superintending   Engr.,   Peterborough. 
ni'lLDI.XiS 

noston.  Mass.- A  Students'  House  Is  to  be  erected  on  the 
Fenway.  It  will  l>c  six  stories,  of  brick.  Kllbano  &  Hopklnn. 
9  Park'  St..  are  Archs. 

Iloston,  Mass.— The  proprietors  of  the  Boston  Athenaeum 
voted  Mav  5  to  enlarge  the  building  by  addition  of  Ihrt"' 
«torl<-8  and  also  of  a  sub-basement  to  the  present  structur. 
Blgelow  &  Wadsworth.  are  Arch.,  3  Hamilton  Place.  The 
csllmnted  cost  Is  $300,000.  A.  W.  Longfellow.  Geo.  C.  Cabot, 
and  Wm.  L.  Putnam,  Committee. 

+The  contract  for  remodeling  tho  Adams  St.  School  ho* 
been    awarded    to   FREDERICK   CURTIS.      Coat    $45,000. 

^'amhrlilgc.  Mass. — A  large  hot  id  and  several  aportmont 
bousua  arc  planned  by  tho  City  Realty  Trust  on  the  Charlei 


i 
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niv.T  I'liikway,  iumi-  the  Unlvt-rs 
iii.si  is  JCUU.UUO.  Win.  L.  Mown,  B 
Arch. 

Iloprilnle.  MnNH. — A  larpe  Industrial  colony  Is  conti-m- 
platt'd,  llu-  Dlun  Involving  300  double  wood  tuix^ments.  li:stl- 
mated  cost,  $2,000,000.  The  Draper  Mfg.  Co.  Is  having  the 
plans  prepared. 

Lelcentor,  Mums. — An  eight-room  brick  school  will  be 
erected  this  year  on  Pleasant  St.  The  estimated  cost  Is 
$37,500. 

Lynn,  Mumn. — C.  E.  Rolfe  and  L.  W.  Besse,  of  the  Besse- 
Udlfe  Co.,  Lynn.  Mass..  have  purchased  a  site  at  170  to  184 
CLMord  St.,  upon   which   will   be  erected   an   olTlce   liuildlng. 

Lyun.  ainnM. — A  reinforced  concrt-le  milk  depot  will  be 
erected  on  Alley  St.,  \Vest  Lynn,  for  H.  I'.  Hood  &  Sons  Co., 
Boston.  It  will  be  183x214  ft.  The  estimated  cost  Is  $100,- 
000. 

Mlllburr,  Mans. — The  Building  Committee  of  the  new  High 
School  opened  bids  May  10.  All  bids  were  rejected  as  too 
high  and  biilders  will  be  asked  to  revise  their  figures.  Re- 
vised bids  will  be  received  until  June  7.  Ira  M.  Goddard  is 
Town   Clk.     Noted  May   1. 

+  Plym<>uth,  Mass. — The  Plymouth  Cordage  Co.  has  award- 
ed a  contract  to  the  BENJ.  FOX  CDNSTUnCTIO-V  COJ,  15 
E.\change  St..  Boston,  for  a  warehouse  to  lie  built  east  i.f  the 
railroad  tracks,  at  the  North  Plymouth  )daiit.  It  will  be  of 
reinforced    concrete,    100x400    ft.,    four    stories. 

Springrflrld,  Mass. — The  Samuel  M.  Green  Co.  Is  prepar- 
ing plans  for  a  grammar  school  at  the  North  End  to  replace 
the  present  Hooker  School.  The  estimated  cost  is  $50,000. 
Noted   Apr.    24. 

Wnlthnm,  Mass. — .\n  addition  to  the  Hill  School  at  Milk 
and  Heard  Sts.  is  contemplated.     The  estimated  cost  is  $45,000. 

♦  Provldenee,  B.  I. — The  contract  has  been  awarded  to 
WJl.  WILLIAMS.  S6  Weybosset  St.  for  the  erection  of  the 
new  St.  Margarets  Home  on  Poster  St.  It  will  be  four  stories 
and  basement  36x5S  ft.  of  brick  and  stone,  with  a  laundry, 
dry   room    and   steam    heating    plant    in   basement. 

^Voonsockct,  R.  I. — Bids  will  be  received  until  June  10,  by 
W.  F.  Fountaine,  Arch..  Commercial  Bldg.,  for  the  construc- 
tion of  a  high  school.  The  estimated  cost  is  $100,000.  Noted 
May  1. 

Rast  'Windsor,  Conn. — Bids  will  be  received  until  6  p.m.. 
May  17,  by  the  Building  Committee.  Vt'm.  J.  Brewster.  Chn., 
Warehouse  Point.  Conn.,  for  constructing  additions  to  the 
graded  school.  Plans  and  specifications  may  be  obtained  of 
Mr.  Brewster  and  at  the  office  of  W.  H.  and  Henry  McLean, 
.^rchs..   Studio  Bldg.,  110   Tremont  St.,   Boston,  Mass. 

Hnrt(€>rd,  Conn. — Plans  have  been  completed  for  a  new 
high-school  on  Broad  St.  The  main  building  will  be  80x280 
ft.  with  two  wings  35x70  ft.  and  80x80  ft.  all  two  stories 
high,  of  brick,  with  brownstone  and  terra  cotta  trimmings. 
Davis  &  Brooks,  49  Pearl  St.  Hartford,  Conn.,  are  Archs. 

+Hartford.  Conn. — The  Hartford  Electric  Light  Co.  has 
awarded  to  CH.\RLES  B.  .\NDRUS  .^-  SON.  Hartford,  the  con- 
tract for  the  erection  of  a  five-story  office  building.  100x131 
ft.,  on  Pearl  St..  at  a  cost  of  approximately  $300,000.  The 
building  will   be  of  steel  and   brick.      Noted   Apr.   24. 

+The  Rossia  Insurance  Co..  of  Petersburg.  Russia,  has 
awarded  to  CH.\RLES  B.  ANDRUS  &  SON.  the  contract  for  the 
erection  of  a  home  office  building.  95x135  ft.,  on  Farnington 
Ave.,  at  an  approximated  cost  of  $200,000.  The  material  used 
■will   be  limestone  and  brick. 

Brown  &  Von  Behren.  Archs..  865  Chapel  St..  New  Haven. 
Conn.,  have  prepared  plans  for  P.  SI.  D'Esopo  for  a  theater  at 
Gold  and  Main  Sts.,  to  be  127x90  ft.  and  60  ft.  high,  of  fire- 
proof construction.  The  specifications  will  be  ready  for  bids 
soon. 

Seymour,  Conn. — Plans  have  been  completed  for  a  build- 
ing on  Main  St..  for  Nonawauk  Tribe.  Improved  Order  of 
Red  Men.  The  front  section  will  be  60x100  ft.  three  stories 
high  and  will  contain  stores,  lodge  and  club  rooms,  etc.  In 
the  rear,  a  theater  will  be  built.  Griggs  &  Hunt,  111  West 
Main  St.    Waterbury,   Conn.,   are   Archs. 

Windham,  Conn. — The  town  of  Windham  has  voted  an  ap- 
propriation of  $150,000  for  erecting  a  new  high  school  to  re- 
place the  one  recently  destroyed  bv  fire.  George  T.  Taylor, 
R.  E.  Mitchell,  W.  D.  Grant.  A.  L.  Gelinos  and  M.  Eugene 
Lincoln,  compose  the  building  committee. 

.\msterdam,  ?r.  Y. — The  Y.  M.  C.  .\.  will  erect  a  building 
at  Amsterdam.  William  M.  Charles  is  Chn.,  Ways  &  Means 
Com.,   100  East  Main  St. 

Bedford  Hills,  ST.  Y. — The  following  bids  were  received  by 
the  Board  of  Managers  of  the  New  York  State  Reformatory 
for  Women.  Bedford  Hills.  N.  Y..  for  the  Inmates  Cottage  at 
Farm  Group:  Construction  work.  Peter  Keeler  Bldg.  Co..  Al- 
bany. N.  Y.,  $23,833:  Maurice  Mead,  .\lbany.  N.  Y..  $26,880: 
A.  C.  Nelson,  Bedford  Hills.  N.  Y..  $28,087:  L.  H.  Kenney.  Port 
Chester.  N.  Y..  $28,625:  M.  Staub.  Mamaroneck,  N.  Y..  $31,700; 
M.  Doherty,  New  Rochelle.  N.  Y..  $33,700:  J.  Balaban.  New 
York  City.  $33,390;  F.  Basmussen.  Rockaway  Beach.  N.  Y., 
$39,080.  Heating.  R.  T.  Ford  Co..  Rochester.  N.  Y.,  $1895:  W.  E. 
Armstrong  Co..  Albany.  N.  Y.,  $1600;  Peter  Keeler  Building 
Co..  $1643:  J.  A.  ScoUev.  Brooklyn.  N.  Y..  $1874.  Plumbing. 
Peter  Keeler  Building  Co..  $2623:""^.  B.  Armstrong  Co..  .'«2700; 
R.  T.  Ford  Co..  $3200.  Electric,  Peter  Keeler  Building  Co., 
$698;  New  York  Construction  Co.,  New  York  City,   $934. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  3  p.m..  May 
22.  by  the  Department  of  Parks,  Fifth  .•Vve.  and  64th  St.. 
Manhattan:  for  the  erection  and  completion  of  the  general 
contract  and  electrical  work  of  a  comfort  station  located  in 
Prospect  Park;  for  the  erection  and  completion  of  the  gen- 
eral contract  and  electrical  work  for  a  comfort  station  lo- 
cated in  Linton  Park.     Charles  B.  Stover  is  Comr. 

Bids  will  soon  be  received  by  W.  H.  McElpatrick,  Arch., 
701  Seventh  Ave.  Manhattan,  for  the  construction  of  a  brick 
and  steel  theater  on  the  north  side  of  Ninth  St..  running 
through  to  300  Eighth  St.,  for  B.  P.  Keith,  1495  Broadway, 
Manhattan. 


+nufIalo,  N.  Y — The  contract  for  the  bank  building  to 
be  erected  at  Main  and  Swan  SIH.,  for  the  MunufaelurerH  & 
Traders  Bank,  half  been  awarded  to  ROUKKT  E.  WILLIAMS. 
Buffalo. 

Hnllalo.  N.  V. — Furness,  Evans  &  Co.,  Archs.,  Provident 
Bldg.,  Philadelphia,  Penn..  are  preparing  plans  and  will  soon 
be  ready  for  bids  for  a  IVj-story  bank  building.  77x140  ft.,  of 
granite,  steel  and  marble  to  be  erected  at  .Main  and  .Swan 
Sts.,  by  the  Manufacturers  and  Traders  National  Bank.  Robert 
Lk   Fryi'r  is    Pres.      The  estimated   eust   is   $2.'.ip,uoo. 

Colson  &  Hudson,  Archs.,  3G  Dun  Bldg.  have  completed 
plans  and  are  ready  for  bids  for  a  Social  Ilulldlng.  68x98  ft., 
two  .stories  and  basement,  lo  be  erected  at  5;i;i  Delaware  Ave. 
by  the  Congregation  of  thi-  Tempi.'  Beth  ZIon.  Adolph  Spang- 
thai  Is  Chn.  lildg.  Com.,  Huron  &  Washington  Sts.  The  esti- 
mated   cost    is    $10,000. 

George  A.  Dietel.  676  Riley  St.,  Is  taking  bids  for  a  three- 
story  and  basement  church,  and  school.  57x110  ft.,  of  stone, 
brick,  steel  .ind  lltholite.  to  be  erected  on  G:lder  St.  by  St. 
Bartholomus  R.  C.  Church.  The  estimated  cost  is  $40,000. 

•  Hudson,  IV.  Y.— Bids  will  be  received  until  noon.  May  31. 
by  Mis.s  Mary  Hinckley,  Pres..  Bd.  of  Mgrs..  State  Training 
School  for  Girls,  Hudson,  for  the  construction,  healing,  plumb- 
ing and  electric  work  for  a  school  building;  also  for  the  con- 
struction, heating,  plumbing  and  electric  work  for  Cottages 
13  and  14.  and  branch  and  trunk  conduits,  at  the  New  York 
State  Training  School  for  Girls.  Hudson.  Charles  A.  Sussdorf 
is   .\ctlng  State    .\rch..   Capital.    Albany.    N.   Y. 

•Letchworfh  YlllnKO  (TbIellN  post  nfllrr),  IV.  Y. — Bids  for 
construction,  heating,  plumbing  and  electric  work  for  Cot- 
tages A.  B,  C  and  D,  at  Letchworth  Village,  Thlells.  will  be 
received  until  f  p.m..  May  23.  by  Frank  W.  Vanderllp.  Pres.. 
Bd.  of  Mgrs..  Letchworth  Village.  Room  215.  No.  55  Wall  St., 
New  York  City.  Charles  A.  Susdorff,  Capital,  Albany,  N.  Y., 
is   State  Arch. 

Now  York,  N.  Y. — Goldwin,  Starrett  &  Van  ^^eck,  Archs., 
45  East  17th  St..  have  been  selected  by  William  H.  Chese- 
borough.  115  Broadway,  to  prepare  plans  for  the  construction 
of  a  20-story  office  building  at  the  northwest  corner  of  State 
and   Whitehall   Sts.      It   will   be   130x87   ft. 

Plans  have  been  filed  bv  Schwartz  &  Gross,  .\rchs.,  347 
Fifth  Ave.,  for  the  construction  of  a  12-storv  loft  structure, 
87x45  ft.,  on  the  north  side  of  28th  St.,  east  of  Madison  .\ve.. 
for  the  Fabian  Construction  Co.,  37  East  2Sth  St.  The  esti- 
mated   cost    is    $175,000. 

Beverly  S.  King.  Arch..  103  Park  .\ve.,  has  been  com- 
missioned by  the  Engineers  Club.  32  West  4nth  St..  to  pre- 
pare plans  for  an  addition  to  its  present  building.  The  new 
structure  will  be  erected  in  the  rear,  at  23  West  39th  St., 
and  will  be  six  and  one-half  stories  high,  100x25  ft.  The 
estimated   cost   is    $100,000. 

+The  contract  for  the  construction  of  alterations  to  the 
building  of  the  Training  School  for  Women  Nurses.  426  East 
26th  St..  has  been  awarded  to  EDWIN  CUTWATER,  208 
Fifth  Ave.,  at  $80,000.  Parish  &  Schroeder,  12  West  31st  St.. 
are  the  Archs. 

Plans  have  been  completed  by  Rouse  &  Goldstone.  Archs.. 
38  West  32nd  St..  for  the  construction  of  a  12-storv  apart- 
ment house.  120x102  ft.,  at  755  Park  Ave.  and  102  East  72nd 
St..  for  the  K.  A.  L.  Holding  Co.,  505  Fifth  Ave.  The  esti- 
mated cost   is   $800,000. 

Plans  have  been  completed  by  Rouse  &  Goldstone,  Archs., 
38  West  32nd  St..  for  the  construction  of  a  12-storv  apart- 
ment house,  at  Park  Ave.  and  77th  St..  for  the  850  Park 
Ave.   Corp..    220   Fifth   -Vve.      The   estimated    cost   is    $500,000. 

Plans  have  been  completed  by  Schwartz  &  Gross.  Archs.. 
347  Fifth  .\ye..  for  the  construction  of  two  eight-storv 
apartment  houses.  S5xS2  ft.,  on  the  south  side  of  S7th  St..  east 
of  .\msterdam  Avq.,  for  the  Princeton  Construction  Co.,  30 
East   42nd   St.      The   estimated  cost  Is  $500,000. 

+The  PERLMAN  IRON  WORKS  INC.,  1735  West  Farms 
Road  has  been  awarded  the  contract  for  all  the  ornamental 
iron  work  necessary  for  the  11-story  automobile  building, 
which  the  .\eon  Realty  Co..  17  Madison  Ave.,  will  erect  at 
247  West  55th  St.  The  Hasco  Construction  Co..  17  Madison 
Ave.,  has  the  general  contract.  Walter  Haefeli.  17  Madison 
Ave.,    is    the    Arch.      The    estimated    cost    is    $250,000. 

Plans  have  been  filed  by  A.  J.  Bodker,  Arch..  62  West  45th 
St.,  for  alterations  to  two  seven-story  apartment  houses  at 
24  to  28  West  59th  St..  owned  by  Alexander  S.  Cochran 
627   Fifth   Ave.      The   estimated   cost   is   $90,000. 

Plans  have  been  filed  by  Peabody.  Wilson  &  Brown 
Archs..  389  Fifth  Ave.,  for  the  construction  of  a  12-storv 
apartment  house,  48x50  ft.,  at  the  southwest  corner  of  76th 
St..  and  Broadway,  for  W.  W.  Astor,  London,  England  The 
estimated   cost  is  $400,000.  s       i   .      i  i.e 

Plans    have    been    completed    by   Schwartz    &   Gross.    Archs 
347    Fifth   -Ave.,    for   the   construction   of  a   12-storv   apartment 
house    at    Riverside    Drive    and    142nd    St.,    for    Newmark     & 
Davis   Inc.,    435    West    119th   St.      The    estimated    cost    Is    $500,- 

Schwartz  &  Gross,  .\rchs..  347  Fifth  Ave.,  have  completed 
plans  for  the  construction  of  a  12-story  apartment  house  at 
the  southwest  corner  of  160th  St.  and  Colonial  Parkway  'for 
Albert  J.  Schwarzler.  1150  Clay  Ave.  The  estimated  'cost 
is    $800,000. 

Robert  M.  Silverman,  builder.  Convent  Ave.  and  I49th 
St..  will  soon  select  an  architect  to  prepare  plans  for  the 
construction  of  a  10-story  apartment  house  at  the  corner 
of   Riverside    Drive   and    150th    St.      It   will    be    125x102    ft. 

Plans  have  been   filed   by  Law-lor  &   Hasse.   .\rchs      69   Wall 
St.,    for    the    construction    of    a    five-story    dwelling.    90x75    ft 
on   the    north    side    of   120th    St..    east   of   -Amsterdam    Ave      for 
Mrs.   Susan  Devon,  220   West  105th  St.     The  estimated  cost  is 

+  (Borough  of  Queensi— (-Official)— The  Department  of 
Education,  Park  Ave.  and  59th  St..  Manhattan,  has  awarded  a 
contract  to  J  F.  WAL.SH  &  BRO..  193  Lexiniton.A^e  Man- 
hattan, for  the  construction  of  new  Public  School  94.  Boro. 
of  Queens.  The  other  bidders  were:  Frvmier  .?-  Hannn  Co 
$77,700;  Edward  Stapleton.  $98,700:  Concoi-d  Construction  Co" 
$91,875;  Peter  Chary.  $84,342:  William  D.  MoorJ.  $80  513-  T 
A.  Clarke.  $93,330;  Richard  E.  Himmingham  $88  .SOS-  James 
McArthur.  $96,800:  H:  C.  Stowe  Const?(l?ti6n  Co.  $95  500^ 
Joseph  Balaban  Co..  $77,577;  Warner  Hartel<!  Co  J9l'447- 
William  H.   Egan.  $81,861.      Bids  were  received  May  "s.     '    ' 
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(Eoro.  of  Richmond) — Bids  will  be  received  until  2:  30 
p.m..  May  22,  by  the  Dept.  of  Public  Charities.  loot  ot  East 
26th  St..  Manhattan,  tor  furnishing  ail  the  labor  and  ma- 
terials required  for  the  construction  and  equipment  of  a  din- 
ing hall  building,  kitchen,  service  building  and  bakery  at  the 
New  York  City  farm  colony,  Boro.  of  Richmond.  Michael 
J.   Drummond   is  Comr. 

.Mtisara  Falls,  .\.  Y. — The  Board  of  Public  Works  is  con- 
sidering plans  for  a  public  market,  to  be  erected  by  the  city. 
Wra.   Laughlin  is  Mayor. 

•fRorbrHter,  S.  Y. — Contracts  have  been  let  for  a  4-story 
and  basement  warehouse,  for  the  Co-Operative  Foundry  Co. 
as  follows:  Masonry,  HENRY  STALLMAN;  carpentry, 
ANTHONY  LINK.  Jas.  H.  Oberlies  is  Arch.,  S3S  Granite 
Bldg. 

SyracuMe,  X.  Y. — Chas.  E.  Colton,  Arch.,  Kirk  Bldg.,  is  pre- 
paring plans  for  an  11-story  hotel,  122.X150  ft.,  of  brick,  stone 
and  steel,  to  be  erected  at  East  Genesee  and  North  Clinton 
Sts.,  bv  the  Clinton-Genesee  Realty  Co.  for  Bassett  &  Neally, 
of   the'  Vanderbilt   Hotel.      The   estimated  cost   is   $750,000. 

Atlantic  City,  >".  J. — J.  Fletcher  Street,  Arch.,  Beverly,  N. 
J.,  is  preparing  plans  for  alterations  to  the  bank  building  of 
the  National  Union  Trust   Co. 

BloomllPld,  >'.  J. — Joseph  Green  is  having  plans  prepared 
by  Frank  Grad,  Arch.,  137  Springfield  Ave..  Newark,  for  a  two- 
story  brick  and  reinforced-concrete  building  5o.\lt;4  ft.,  to  be 
erected  on  Bloomfleld  Ave.,  Bioomfleld.  The  structure  will  be 
used  as  a  moving-picture  theater,  and  is  estimated  to  cost 
$45,000. 

+EneIen'ood,  X.  J. — The  general  contract  has  been  awarjed 
to  the  \V.  H.  WHYTE  CONTRACTING  CO.,  for  alt 'rations  to 
the  Liberty  St.  school.  J.  K.  Ferry,  42  Brookside  Ave.,  Engle- 
wood,   and   1   Madison  Ave.,  New  York  City,   are    Archs. 

Jerary  City,  N.  J. — .St.  Joseph's  Home  for  the  Blind  contem- 
plates the  erection  of  a  three-story  home  for  the  blind  on 
Pavonia  Ave.,  near  Baldwin  Ave.  The  estimated  cost  is 
$100,000. 

♦JerHey  City.  N.  J. — A  contract  has  been  awarded  to  M.  T. 
CONNOLLY  CONTRACTl.NG  CO.,  Jersey  City,  for  the  erection 
of  a  four-story,  brick  club  house.  75x100  ft.,  at  Grand  and 
Warren   Sts.,   for   St.    Peter's   Catholic   Church,   at   $47,000. 

+Krarnry,  X.  J. — The  New  York  Telephone  Co.  has  awarded 
a  contract  to  the  E.  E.  PAUL  CO.  for  the  erection  of  an  ex- 
change  building   on   Midland   Ave.,    Kearny,   at   $26,995. 

Xrwark,  N.  J. — The  congregation  of  B'Nai  Jeshnrm,  Louis 
Schlesinger,  Chn.  Bldg.  Com.,  will  erect  a  temple  at  High  St. 
and  ^Vaverly  Ave.     The  estimated  cost  is  $105,000. 

Nrnark,  N.  J. — Bids  will  be  received  until  8:  30  p.m..  May 
26,  by  the  Committee  on  Public  Bldgs.,  of  the  Common  Coun- 
cil, City  Hall,  Newark,  for  the  construction  of  a  public  mar- 
ket on  the  Market  Plaza,  Commerce  and  JIulberry  Sts.  Hooper 
&  Co.   are  Archs..    IIS   Market   St.,   Newark.      Noted   Apr.    In. 

E.  V.  AVarren,  Arch.,  22  Clinton  St.,  is  preparing  plans 
for  the  construction  of  a  church  and  dormitory  for  the 
Bethel  Pentecostal  -Assembly,  at  Lickerson  and  Fourth  Sts. 
The  estimated  (;ost  is  $40,000. 

PoHHaie,  N.  J. — It  was  erroneously  noted  in  the  issue  of 
May  S,  that  Alex  Seebas.  Arch.,  85  Quincy  St.,  was  preparing 
plans  for  the  construction  of  a  theater.  The  architect  writes 
that  no  such   work    is  contemplated. 

Princeton,  N.  J. — Princeton  University  will  erect  a  new 
Infirmary  to  comprise  three  4-story  buildings,  to  be  used  as 
a  general  hospital,  contagious  disease  hospital  and  domestic 
service  departments  respectively.  The  structures  are  esti- 
mated  to  cost  $150,000. 

South  IlnuiKl  llrooli.  N.  J. — J.  N.  Pierson  &  Son,  Archs., 
Perth  Aml>oy.  N.  J.,  have  completed  plans  for  the  erection  of 
a  new   school    here. 

+Trrnton,  X.  J. — The  contract  has  been  awarded  to  F.  W. 
■VAN  LOON.  Denckla  Bldg.,  Philadelphia,  Peiin..  for  the  con- 
struction of  the  five-story  brick  oHlce  building  at  218  State 
St.,  for  the  Delaware  &  Atlantic  Telephone  &  Telegraph  Co. 
Noted   Mar.   27. 

WcHt  Oranicc,  X.J. — At  the  annual  school  election,  the  citi- 
zens approved  appropriations  of  $122,000  for  the  erection  of  a 
new  high  school  and  auditorium,  and  $20,000  for  a  new  school 
In  the  southern  section.  The  high  school  will  be  of  hollow 
tile,    fireproof    construction. 

+  .\pollo.  I'rnn.^ — The  contract  has  been  awarded  to  AN- 
DERSON &  KRAMER.  New  Castle,  Penn,,  for  the  construction 
of  the  two-story  school  building  for  the  Board   of   Education. 

Ilutler,  I'rnn. —  Bids  have  been  rejected  for  the  construction 
of  the  Y.  .M.  C.  A.  building,  on  South  McKean  St.  .New  bids 
will  be  received  as  plans  are  being  revised.     Noted  Apr.  24. 

Crafton,  Penn. — Press  C.  Dowler,  Arch.,  Arrott  Dldg..  Pitts- 
burgh, Penn.,  Is  receiving  bids  for  the  construction  of  .i  three- 
story  brick  and  terra  cotta  fireproof  school  at  Noble  and 
Ridge  Aves.,  for  the  Board  of  Education.  The  estimated  cost  is 
$100,000.      Noted   Apr.    3. 

Dutiamne.  I'rnn. — Bids  will  be  received  until  1  p.m..  May 
22.  by  L.  L.  Cannon.  Secy.,  Bd.  of  Education,  for  the  construc- 
tion of  a  high  school.  CarllMle  &  Sharrer  are  Archs.,  7119 
Jenkins   Arcade    Lildg.,    Pittsburgh,    Penn. 

+Kniit  PlttalinrKh,  Penn. — The  contract  h.is  been  nwariled 
to  the  n.  A.  GROAM  CONSTUi;CTK)N  CO.,  for  a  three-story 
brick  and  cem>nl  plaster  olllc-  building,  to  be  erected  In 
Lincoln  Ave.,  for  the  Union  R.H.  Co.  Thi>nias  H.  Scott  is 
Arch..    Machinery   Bldg.      The   estimated   cost   Is   $65,000. 

OIrn  I.yon.  Penn. — A.  J.  Lalhiop  &  Co.,  Archs.,  Peoples' 
Bank  Bldg.,  tire  preparing  plans  for  the  construction  of  a 
school  at  niin  I.yon.  It  will  be  two  stories  of  slone  and  re- 
presHed   burr  brick.      The  estimated  cost   Is   $45,000. 

Johnatoivn.  Penn. — J.  E.  Lucas,  Arch.,  In  preparing  plans 
for  a  three. story  high  school  addition  iit  Carr  and  Market 
Rts..  for  the  Board  of  Education.  The  estimated  cost  Is 
$80,000. 


+Harrisburg,  Penn. — The  contract  has  been  awarded  to 
WILLIAM  S.  MILLER.  Harrlsburg,  for  the  construction  of 
the  Y.  W.  C.  A.  building.  Zantzinger.  Borie  &  Medary  are 
Archs.    15th   and   AValnut   Sts.,    Philadelphia.    Penn. 

+.Mone.ssen,  I'cnn, — The  contract  has  been  awarded  to  the 
WESTMORELAND  LUMBER  CO.,  for  the  construction  of  the 
lodge  building  for  the  Loyal  Order  of  Moose.  Noted  Mar.  27. 
+  I>biiadelphia,  Penn. — The  contract  for  the  construction  of 
the  loft  building  at  1106  Arch  St..  for  John  J.  McLoughlin,  has 
been  awarded  to  the  BROM'N-KING  CONSTRUCTION  CO. 
Ballinger  &  Perrot  are  Archs.,    1211   Arch   St..   Philadelphia. 

+The  contract  has  been  awarded  to  ARCHIBALD  MAC 
TA^'ISH,  1515  Pine  St.,  Philadelphia,  for  the  construction  of 
the  four-story  reinforced-concrete  building  for  the  Home  Life 
Insurance   Co..    at   506   Walnut    St. 

Thomas,  Churchman  &  Molitor,  Archs.,  1309  Walnut  St., 
are  preparing  plans  for  the  construction  of  a  bricli  and  stone 
church  at  51st  and  Spruce  Sts.,  for  the  Church  of  the  Mediator, 
The  estimated  cost   is   $60,000. 

+The  contract  for  the  construction  of  the  three-story 
high  school  for  Girard  College,  has  been  awarded  to  J.  S. 
CORNELL  &  SONS,  233  Land  Title  Bldg.  It  will  be  130x190 
ft.  of  brick.     The  estimated  cost   is  $600,000. 

+The  contract  has  been  awarded  to  PLEISCHM.-\.N 
BROTHERS  &  CO.,  New  York,  for  the  construction  of  Nlxon- 
Nirlinger-Loew  Theater  and  hall  at  Germantown  and  Maple- 
wood  .-Vves. ;  the  hall  and  lobby  entrance  to  the  theater  will 
occupy  the  Germantown  Ave.  front,  and  the  theater  will 
stand  on  the  rear  of  the  lot.  The  entire  lot  is  75  ft.  on 
Germantown  Ave.,  with  a  depth  of  240  ft.,  and  a  frontage 
of  125  ft.  on  Maplewood  Ave.  The  estimated  cost  is  $250,000. 
Thomas  W.   Lamb,  Philadelphia,   is  Arch. 

J.  Horace  Cook,  Arch.,  Bd.  of  Education,  City  Hall,  is 
preparing  plans  for  the  construction  of  the  Kensington  High 
School   for   Girls,  at  Ann  and  Tulip  Sts, 

Pittsliureh,  I'rnn. — Bids  will  be  received  about  June  15, 
by  Kiehnel  &  Elliott,  Archs.,  Publication  Bldg.,  for  the  con- 
struction of  the  tuberculosis  hospital  at  Leach  Farm.  The 
estimtaed  cost   is   .$175,000,     Noted  May   8. 

W.  G.  Wilkins  Co.,  Westinghouse  Bldg.,  will  soon  have 
plans  for  an  office  and  factory  building,  45.xll6  ft.,  at  16th  and 
Pike  Sts.,  for  the  Standard  Underground  Cable  Co,  The  esti- 
mated cost  is  $75,000. 

+South  Brthlehrm,  Penn. — The  contract  for  the  construc- 
tion of  the  gymnasium  building  at  Lehigh  University,  has 
been  awarded  to  the  CHARLES  McCAUL  CO.,  Philadelphia, 
Penn.     Noted  Mar.  6. 

+^Villiainsport,  Prnn.-^ — The  contract  has  been  awarded  to 
METZGICR  it  WELLS,  441  Heed  Bldg.,  Philadelphia,  for  the 
construction  of  the  seven-story,  brick,  stone  and  steel  build- 
iiig,  for  the  First  National  Bank. 

Baltimore.  M«l. — The  Board  of  Awards.  James  H.  Preston. 
Mayor,  will  receive  bids  until  May  21.  for  the  construction 
and  erection  of  an  addition  to  School  No.  S3,  at  Lakewood 
Ave.,  and  Orleans  St.  Plans  obtainable  at  the  office  of 
Clarence   E.   Stubbs,   Inspector   of   Bldgs.,   City    Mall. 

Camliriilisr.  Mil. — Bids  will  be  received  abuut  Aug.  1.  by 
Parker.  Thomas  &  Rice,  Archs.,  Union  Trust  Bldg.,  Baltiniqre, 
for  the  construction  of  the  Eastern  Shore  Hospital  for  the 
Insane.      The    estimated    cost    is    $165,000.      jvoted    May    S. 

Sali.-<liury,  Mil. — Bids  will  be  received  until  May  29.  by 
Captain  S.  A.  Douglass.  Armory  Comn.,  for  the  construction 
of  an  armory  100x160  ft.  Brinckloe  &  Cannon  are  Archs., 
Easton,    Md. 

Richmond,  Va. — The  Richmond  Trust  &  Savings  Co,  con- 
templates erecting  a  12-story  building  at  Seventh  and  Main 
Sts. 

Charleston.  ^V.  'Va. — H.  Rus  Warne,  Arch.,  Capitol  St..  Is 
asking  bids  on  the  construction  of  a  four-storv  brick  ware- 
house for  the  Hubbard  Grocery  Co.  The  building  will  be 
100x153   ft. 

CharlrHton,  W.  Va. — Frankenberger  Bros.,  of  Charleston, 
W,  Va^  have  authorized  Weber,  Werner  &  Adkins,  Archs., 
Perin  Bldg.,  Cincinnati,  Ohio,  to  prepare  plans  for  a  four- 
story,    43x140    ft.,    warehouse    and    storeroom. 

+Charliitte.  X.  C. — The  contract  has  been  awarded  to  J.  A. 
GARDNER.  Charlotte,  for  the  construction  of  a  five-story  and 
basement  hotel  for  the  Mecklenburg  Hotel  Co.,  Wheeler  & 
Stern   are    Archs.,    Realty    Bldg.,    Charlotte. 

Iluntsvllle,  Ala. — Bids  will  be  recilved  about  June  15,  by 
C.  K.  Colley,  33  Life  &  Casualty  Bldg.,  Nashville,  Tenn.,  for 
the  construction  of  a  court  house,  105x136  ft.  The  estimated 
cost  is  $65,000.     Noted  May  8. 

LoiilMvllIe,  Ky. — The  Seelbach  Hotel  Co.,  Louisville,  Ky., 
will  erect  an  ight-story  annex.  It  will  be  of  steel  frame 
construction    ai.d    will   cost    $100,000. 

+  llrllnlrr.  Onlo — The  contract  has  been  awarded  to  the 
ABEKNATHV-DOELKER  CONSTRUCTION  Co.,  for  the  city 
hospital  at  Bell. '.ire.  F.  L.  Packard  is  Arch.,  1212  Hayden 
Bldg.,   Columbus.      Cost,    $50,000. 

nrnokville.  Oh><i — A.  J.  Bryan,  of  the  Palls  City  Construc- 
tion Co.,  Louisville,  Ky.,  has  been  selected  to  draw  the  plans 
for  the  Uracken  t.'ounty  courthouse,  at  Brookvllle,  which  Is 
to  cost   $50,000. 

Clnrlnnnt.  «»hi«— The  William  MlU.r  Estate,  of  Cin- 
cinnati, Ohio,  has  lecalled  Its  original  plans  for  an  eight- 
story  mercantile  building,  on  Its  Fourth  St.  property,  and 
has  11  w  arranged  for  the  erection  of  an  IS-stoiv  addition 
to  thi'  Union  Savings  Bank  and  Tru.'it  Co.s  building  ad- 
The^  plans  for  this  building  will  bo  made  bv  D.  H. 
Chicago,  III.  The  Improvement  will  cost 
$300,000. 

El/.ncr  &  Anderson,  Ingnlls  Bldg..  Cincinnati.  Ohio,  Archa 
for  the  12-story  Proctor  &  Gamble  olllce  building  to  b* 
erected  at  Eighth  and  Race  Sts.,  will  receive  bids  this  month. 

Clevelnnil,  Ohio — The  Andrews  Fireproof  Storage  Co.,  m 
new  concern  growing  out  of  the  Andrews  Cartage  Co.,  Is  tO 
erect  a  slx-strwy  fireproof  storage  house  on  Hough  Ave.,  near 
East    81st    St. 

+Contracts  have  been  awarded  for  the  construction  of  § 
school    at    Castlewood    Ave.,     East    123rd    St.    and    I'hesterfleld 
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Aves.  as  folli>w«:  Masonry,  PHTI.IP  KIRSCl  INKR  &  CO.. 
Cuyahoga  ISklK..  $2(i.!i!IO;  ciuptiitiy.  JOHN  MooKIO,  I,cnox 
BIdK.,  $10,31)3;  c-onLTiti-  mul  llripioolliin.  I'lOKltl-KSS  STUUC- 
TU15AL  CUNCTiETK  CO.,  Columbia  HIUk.,  »M,0U0;  stoul  work, 
NAT'L.  IRiiN  &  WIHE  CO.,  $5795;  metal  stuiidliiK  and  lath- 
InK.  A.  I.AYIOH  CO.,  $2865;  plasteiltiK,  KUCMU  I'LASTERINO 
&  t'llNTRACTlNO  CO.,  Cuyahogo  lildK-,  $3145.     Noted   Apr.  10. 

+  Dny<<iii.  (tlil.i— Thv  i-ontract  for  the  constiuctlon  of  tho 
ail'lilioM  t(i  the  .Stivir.s  lliKh  School  ha.s  been  awarded  to  tho 
STUUCTUK.M.  CONCKIOTIO  CO.,   Dayton,   at  $184,000. 

+  VoiiiiKNtunu,  Olil" — Contracts  for  the  construction  of  the 
school  at  Grace  and  lUUman  Sts..  have  been  awarded  as  fol- 
lows: Ma.sonry,  HEI.LliU  BROS.,  Youngstown,  Ohio;  carpentry, 
F.   IIOHLOCK.      Noted   Apr.   24. 

.Vurora.  Inil. — Gaibor  &  Woodward,  Archs.,  905  Andrews' 
Bldfi-.,  have  been  retained  to  prepare  plans  by  Dr.  H.  H. 
Sutton,    Aurora,    for   the   construction    of   a   library   at   Aurora. 

I'eorln.  III. — The  Carr  Adams  Co.  will  erect  a  warehouse  on 
South  Washing-ton  St,  It  will  be  six  stories,  50x176  ft.  The 
estimated   cost   is    $40,000. 

Lu  CroKHr,  WIn. — The  construction  of  a  temple  is  beinc 
considered  by  the  Loyal  Order  of  Moose  of  this  city.  J.  T. 
Weart,  Oyen  Block,  is  in  charge.  The  estimated  cost  is 
$50,000. 

+Nadlsan,  WIk.— The  State  Capitol  Commission  has 
awarded  a  contract  in  connection  with  the  new  $6,000,000 
capitol  as  follows:  Granite  for  the  approaches  to  the  capi- 
tol  awarded  to  the  WOODBURY  GRANITE  CO.,  Hardwick, 
Va.,   at    $194,000. 

Milwaukee,  'Wlii. — Plans  for  a  public  tuberculosis  sanitor- 
ium  for  Milwaukee  County  have  li.i  n  picimred  by  Robert 
Messmer  &  Bros.,  Archs.,  1004  Maje.stic  HldH.,  Milwaukee. 
A  special  ctminiittee  of  the  County  Boaiii  of  Supervisors  is 
having'  the  plans  approved  by  the  State  Board  of  Control  at 
Madison,  after  which  the  County  Board  will  issue  bonds  for 
$500,000  for  this  work.  Construction  work  alone  will  cost 
approximately    $450,000. 

+ONtako!<h,  Wl«. — The  general  contract  for  the  construc- 
tion of  the  home  fur  the  B.  P.  O.  E.,  has  been  awarded  to 
C.  R.  MEYER  &  SONS.  Oshkosh.  It  will  be  erected  on  Jeffer- 
son St.,  north  of  the  Federal  Building:,  and  will  be  180x120  ft. 
Robert  A.  Messmer  &  Bros.,  Milwaukee,  are  Archs.  The  es- 
timated   cost    is    $60,000. 

Superior,  Wis. — Bids  will  te  received  until  May  26,  for  the 
construction  of  an  addition  to  the  Carpenter  School.  Tj.  A. 
Nichols  is  Secy.  The  estimated  cost  is  $65,000.  F.  H. 
Irons   is   Ai'ch. 

Keokuk,  Iowa — The  Chicago  Rock  Island  &  Pacific  Ry.  will 
erect  a  freight  depot  and  warehouse  at  Keokuk.  The  esti- 
mated cost  is  $50,000.  J.  B.  Kilpatrick  is  Mech.  Supt.,  First 
District,    Des  Moines,   Iowa. 

+Duluth,  Minn. — The  general  contract  has  been  awarded 
to  CHARLES  DANIELSON,  for  the  construction  of  the  hotel 
at  Second  Ave.  West,  and  Superior  St.,  for  the  Gopher  Real 
Fitate  Co. 

+  Salina,  Kan. — The  contract  for  the  construction  of  St. 
John's  Catholic  Hospital  has  been  awarded  to  NELSON  & 
SON,    Salina,    Kan.,    at    $S4,S43.      Noted    Apr.    3. 

Grand  iHlaud,  Nel>. — Bids  will  be  received  until  S  p.m.,  May 
31.  by  Bayard  H.  Paine.  Secy.,  Y.  M.  C.  A.  Bldg.  Com..  Grand 
Island,  for  the  construction  of  a  four-story  and  basement 
brick  Y.   M.   C.   A.    building. 

Bolivar,  Mo. — Bids  will  be  received  until  noon.  May  19. 
by  F.  L.  Stufflebaum.  Secy.,  Bd.  of  Trustees,  of  South  West 
Baotist  College,  for  the  construction  of  a  college  building,  at 
Bolivar. 

St.  LouIn,  Mo. — Bids  will  be  received  until  noon.  May  23. 
by  W.  T.  Findly,  Secy.,  Bd.  of  Pub.  Impvts,.  New  City  Hall. 
St.  Louis,  for  the  construction  of  the  first  section   of  the  jail. 

+Dallas.  Tex. — The  contract  has  been  awarded  to  L.  R. 
WRIGHT  &  CO.,  106  Field  St.,  Dallas,  Tex.,  for  the  construc- 
ticr.   CI   a  theater,   for   G.   K.   Jorgensen.      Noted   May   1. 

Houston,  Tex.— Houston  Lodge  No.  151,  B.  P.  O.  E.,  has 
purchased  a  site  at  San  Jacinto  St.  and  Walker  Ave.,  upon 
which   will   be  erected  a  lodge   building. 

Oranee,  Tex. — Bids  v/ill  be  received  until  June  1.  by  Harry 
Creightcn  Ingalls,  15  East  40th  St.,  for  the  construction  of  a 
theater,  office  and  arcade  building,  81x224  ft.  The  estimated 
cost  is  $200,000. 

Waco,  Tex. — Bids   will  be   received   until   May   20,   by  J.   C. 

Lattimore,  Secy.,  School  Bd.,  for  the  construction  of  a  two- 
story  and  basement  brick  school.  T.  Brooks  Pearson,  1509 
Amicable  Bldg.,   Waco,   is  Arch. 

+Seattle,  AVash. — The  contract  has  been  awarded  to  C.  P. 
MARTIN.  446  New  York  Block  for  the  construction  of  a  $75.- 
000  reinforced  concrete  store  and  hotel  building  at  First  .\ve. 
and  Stewart   St.   for  J.   P.   Jones,   704  Hamlin   St. 

Spokane,  AVaHh. — The  M.  C.  Weir  Co.  will  erect  a  five-story 
and  basement  hotel  at  Second  Ave.  and  Wall  St.  It  will  be 
142x13  ft.      The  estimated  cost  is   $250,000. 

+I,os  Antt-.le!«.  Cisllf. — .\  contract  has  been  awarded  to  the 
BARBER-BR.\DLEV  CONSTRUCTION  CO..  1S24  East  15th 
St.,  on  a  percentage  basis,  to  erect  a  brick  building  on  Main 
St..  for  Emil  Olcovich.  and  associates.  The  building  will  be 
three  storie.^:.  130x100  ft.,  with  a  one-story  brick  moving  pic- 
ture theatre.  fiOxS5  ft  in  the  rear.  John  P.  Blee,  Union 
League    Bldg.,    is    .Aieh. 

Oakland,  Calif. — L.  B.  Dutton  Co..  Archs.,  Chronicle  Bldg.. 
San  Francisco,  have  completed  plans  for  the  construction 
of  an  11-storv  Class  A  office  building,  to  be  erected  at  16th 
and  San  Pablo  Aves..  Oakland,  for  the  First  Trust  and  Sav- 
ings Bank.  All  work  except  structural  steel  will  be  awarded 
in"  a  general  contract.  The  construction  will  be  firepr9ot 
throuc-hout.  The  exterior  will  be  faced  with  pressed  brick 
and  terra  cotta.     Noted  Mar.  13. 

Rirhmnnd.  Calif. — The  following  bids  have  been  received" 
hv  J.  Narbett.  Arch.,  for  the  erection  of  a  four-stor>-  brick 
Irdae  building,  to  be  erected  for  the  B.  P  O.  E^  ■«  ard  & 
Goodwin,    $44,325;   Plut   &  Morton,    $44,333;   J.  O.   Pierce,    $4o,- 


C7S:  Uoblnson  &  Place,  $18,987:  M.  Leiter  &  Son.  »46,877: 
Stockholm  &  Allyn,  »(G,877:  Peterson  &  WllBOn.  $48,883;  C.  E. 
Doty,    $46,568:   Ni  wsoni.    Wold   &   Kahn,  $47,530. 

+San    nirico,    t'nllf. — A    <ontract    haH    been    awarded    to    tho 

JOHN  ROBERTS  CO.,  LanU.rshim  Bldg.,  I,OH  AnK<'leH.  and 
Union  lildg..  S.in  Diego,  at  $82,800,  ftir  the  erection  of  a  four- 
story.  ba.'ienieMt  and  Hub-basem.-ii t  addition  to  the  Union  lildif., 
at  San  Diego,  for  John  I).  Si-reckles.  The  addition  will  be 
50x100  ft.,  of  relnforced-eonerele  construction.  Harrison  Al- 
bright,   LoH    Angeles    and    .San    Diego,    Is    Arch. 

+  San  UlcKo,  Calif. — Tho  contract  has  been  awarded  to 
II.  (;.  FENToN.  for  the  construction  of  a  hotel  at  Fifth  and 
A  Sts.  Henry  Lord  Gay  Is  Arch.,  657  McNeeco  Bldg.  The  esti- 
mated  cost  is   $100,000. 

Plans  are  luing  prepared  by  W.  L.  Barker,  Arch.,  San 
Diego,  for  the  construction  of  a  »lx-»tory  hotel  at  10th  and  B 
Sts..  fur  Dr.  Fred  Stauffor,  of  Salt  Lake  City.  The  estimated 
cost    is    $150,000. 

San  FranclMpo,  Calif. — The  following  bids  were  opened  by 
the  Buildings  and  Grounds  Committee  of  the  Panama-Pacific 
International  Exposition  Co..  fnv  the  construction  of  the 
Liberal  Arts  Building:  (a)  with  lumber;  (b)  without  lumber: 
Reece  &  Rountree,  (a)  $226,000;  (b)  $327,500;  James  L.  Brown, 
(a)  $286,000;  (b)  $386,000:  F.  Rolandi,  (a)  $265,650;  (b)  $360,- 
000;  Strehlow-Preeze  &  Peterson,  (a)  $247,700;  (b)  $332,020; 
Lange  /i  Bergstrom.  (a)  $226,924;  (b)  $322,598;  Commary- 
r-eterson   Co.,    (a)    $251,300;   McLeran   &   Peterson,    (a)    $245,000. 

+Joseph  Cahen.  Arch.,  45  Kearnv  St..  awarded  the  con- 
tract to  WM.  VAN  HENRICK,  218  23d  Ave.,  for  the  construc- 
tion of  a  three-Htory  brick  st^re  building,  on  Bush  St..  for  Lola 
Friedman.      Amout,    $112,850. 

INDUSTRI.\l,  NOTKS 

The  .Vmeriean  niHtrict  Steam  Co.,  of  North  Tonawanda 
N.  v.,  has  announced  the  opening  of  its  new  Pacific  Coaal 
offices  in  the  Hoge  Bldg.,  Seattle,  Wash.  Mr.  Eugene  I. 
Barnes  will    be   in   charge   as  District  Mgr. 

The  American  liridKe  Co.,  30  Church  St.,  New  York,  N.  Y. 
has  announced  that  after  May  1  the  Buffalo,  N.  Y.,  office  cf 
the  company  will  be  located  in  the  Marine  National  Bank 
Bldg.,    Main    and    Seneca    Sts. 

The  Exeter  Mnohine  VVork«,  manufacturers  of  elevating 
and  conveying  machinery,  Pittston,  Penn.,  has  opened  a 
Pittsburgh  office  at  945  Olwin  Bldg.  Mr.  S.  C.  Webb,  formerly 
of  the  Diamond  Machine  Co.,  will  be  in  charge  as  Sales  Man- 
ager. 

Steel  Corporation  Rarnlnss — The  report  of  the  U.  S.  Steel 
Corporation  for  the  quarter  ending  Mar.  31,  shows  net  earn- 
ings of  $34,426,801,  against  $35,185,557  for  the  preceding  quar- 
ter, and  $17,826,973  for  the  quarter  ending  Mar.   31,    1912. 

The  Denver,  Northnextern  &  Paeiflc  Ry. — The  property  cf 
the  Denver,  Northwestern  &  Pacific  Ry.,  popularly  known  as 
the  Moffat  Road,  was  sold  Apr.  28  for  $3,000,000,  to  the  bond- 
holders of  the  road,  who  were  represented  by  Benjamin 
Strong,  Jr.,  and  George   H.    Burr. 

A  Receiver  has  been  appointed  for  Ambrose  B.  Stannard, 
a  contractor  at  1790  Broadway,  New  Y'ork.  N.  Y,  Henry  A. 
Wise,  former  district  attorney,  has  been  appointed  receiver. 
Most  of  the  contracts  on  which  Mr.  Stannard  worked  were 
for  the  government,  including  post  offices  in  Gettysburg, 
Penn..  Bangor.  Maine,  Cordele  and  Waycross.  Ga.,  as  well  as 
a  power  plant  for  an  arsenal  at  Watertown.  Mass.  Some  time 
ago  he  was  awarded  contract  for  the  Museum  of  Fine  Arts 
in  Boston,  but  was  unable  to  finance  the  operations. 

C.VT.VLOG    NOTICES 

Roe  Stephens  Mfg.  Co..  Detroit,  Mich.  Catalog  F.  Fire 
hydrants,  water  gates,  sluice  gates,  etc.  Illustrated,  44  pageu, 
6x9    inches. 

Ransome  Concrete  Machinery  Co.,  Dunnellen,  N.  J.  Cata- 
log No.  13.  Concrete  mixers,  buckets,  bar  cutters,  etc.  Illus- 
trated,   76   pages,    6x9    inches. 

North  Western  Expanded  Metal  Co..  Old  Colonv  Buildinsf, 
Chicago,  111.  Booklet.  "Econco"  expended  metal.  Illustrated. 
12  pages.  6x9  inches. 

Davis-Bouronville  Co.,  Marion  Station.  Jersey  City.  N.  3. 
Oxy-acetylen'e  welding  and  cutting  apparatus.  Illustrated,  32 
pages.   7x10  inches. 

C.  O.  Bartlett  &  Snow  Co.,  Cleveland.  Ohio.  Bulletin  No.  40. 
Garbage  disposal  machinery.     Illustrated.  20  pages.  6x9  inches. 

The  Cook  Railway  Signal  Co.,  Gas  and  Electric  Buildins,', 
Denver.  Colo.  Catalog.  Re  Viv  O  dry  storage  battery.  Illus- 
trated,   3V4x9    inches. 

Pawling  &  Harnischfeger  Co.,  Milwaukee.  Wis.  Bulletin 
No.  101.  Single  line  grab  bucket.  Illustrated,  12  pages. 
6x9    inches. 

Link-Belt  Co.,  Chicago,  111.  Book  No.  170.  Portable 
wagon  loaders.  Illustrated.  12  pages.  S^Axll  inches.  Book 
No.   124.      Steel   chains.      Illustrated.   50    pages,   6x9   inches. 

The  Stark  Rolling  Mill  Co..  Canton.  Ohio.  Text  Book. 
Toncon   metal.      Illustrated,    70    pages,   5x8   inches. 

National  Tube  Co..  Frick  Building.  Pittsburgh,  Penn. 
Booklet.  Matheson  joint  pine.  Illustrated,  40  pages,  8x10 
inches. 

The  United  States  Graphite  Co.,  Saginaw.  Mich.  Catalog 
No.  19.  Graphite  products.  Illustrated,  46  pages,  TxlO'i 
inches. 

The  Toledo  Pipe  Threading  Machine  Co..  Toledo,  Ohio. 
Pamphlet.  "A  Pipe  Threading  Miracle."  Illustrated,  48  pages. 
5x7  inches. 

American  Sheet  &  Tin  Plate  Co..  Pittsburgh.  Penn.  Pam- 
phlet. "Copper  in  Steel — the  Infiuence  on  Corrosion."  Illus- 
trated,   12    pages,    7x10    inches. 

Detroit  Steel  Products  Co..  Detroit.  Mich.  Catalog  V. 
Fenestra  solid  steel  windows.  Illustrated,  76  pages,  SV^xlOV^ 
inches. 

David  Lupton's  Sons  Co.,  Philadelphia.  Penn.  Catalog 
No.  7.  Steel  sash,  partitions,  doors,  sash  operating  device, 
metal  windows,  etc.     Illustrated,  64  pages,  S'.ixll  inches. 

Hoskins  Mfg.  Co..  453-71  Lawton  .\ve..  Detroit.  Mich. 
Bulletin  No.  3,  Thermo-electric  pyrometers.  Illustrated,  48 
pages,  6x9  inches. 
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CONTRACT    PRICES 

Canals — Great  Falls,  Mont. — Bids  for  the  constructing  the 
Pishkin  Reservoir  supply  canal  and  tunnels,  and  the  Sun 
River  Slope  canal.  Sun  River  Project,  were  received  by  the 
U.  S.  Reclamation  Service.  Apr.  30.  J.  B.  Bond  is  Project 
Engr..  and  H.  X.  Savage,  Superv.  Engr.  The  bids  were  as  fol- 
lows: (A>  Kilpatrick  Bros.  &  Collins  Contracting  Co.,  Beat- 
rice. Neb.:  (B)  Winston  Bros.  Co.,  Minneapolis.  Minn.:  (C) 
MacArthur  Bros.  Co..  New  York;  <D)  Charles  Wilhite  &  Co., 
Malta,  Mont.: 

Flltrrn — Baltimore,  Md. — The  following  bids  were  received, 
Apr.  30,  bv  the  Water  Department,  Filtration  Division,  for 
Contract  11,  filters,  basin  and  grading:  (A)  Keystone  State 
Construction  Co.,  Pennsylvania  Bldg.,  Philadelphia,  Penn.; 
(B)  New  York  Continental  Jewell  Filtration  Co.,  15  Broad  St., 
New  York.  N.  Y.:  (C)  Oscar  Daniels  Co..  Woolworth  Bldg., 
New  York,  X.  Y.  Ezra  B.  Whitman  is  Engr.  These  bids  have 
been  rejected  as  too  high,  and  the  contract  readvertised. 
The   item    bids   received    were: 

FILTERS.  BALTIMORE.  MD. 

12  acres  clearing  and  crabbinK....-  JlOO  00  $90.00  $100.00 

107,000  cu.yd.  earth  excavation 80  85  .95 

700  cu.yd.  rock  eicavation 4  00  3  70  3.50 

69,200  cu.yd.  earth  embankment .30  .30  .35 

37. SOO  cu. yd.  rolled  embankment 30  SO  .45 

230  wiyd.  rubble  paving 2  00  190  1.75 

6  acres  seeding 60  00  50  00  00  00 

2.>»  cu.yd.  concrete,  Class  A 38  OO  37  50  35.00 

3090  cu.yd.  concrete.  Class  B 13  90  14.00  14.50 

6.339  cu.yd.  concrete.  Class  C 1180  12  00  13.00 

15,576  cu.yd.  concrete.  C  aas  D 12  20  12  60  13.00 

3883  sq.ycf.  special  surfacing  of  concrete  .  .72  .65  .70 

1 ,839,2.50  lb.  steel  reinforcement .  045  .05  .05 

53.000  lb.  miscellaneous  steel .10  .09  .10 

35..^X)  lb.  iron  castings .07  .07  .065 

50  lin. ft.  24-in.  UTra  cotta  drains 2  00  2  10  2.50 

290  lin.ft.  10-in.  terra  cotta  drains 100  100  100 

200  lin.ft.  6-in.  terra  cotta  drains 100  100  .90 

200  lin.ft.  4-in.  terra  cotta  drains 100  100  .80 

Wash  wau-r  pumps  (lump  sum) 8.000  8,800  7.800 

Underwriters  pump  (lump  sum) 3,000  3,000  2.800 

Sluice  gates  (lump  sum) 29,000  36,500  38,000 

Wooden  baffles  (lump  sum) 3,000  2,900  3,500 

Miscellaneous  equipment  (lump  Bum).. .  .  5.00&  4,(K)0  4,800 

Filter  Equipment  (lump  sum) .385.000  .367,699  375.00 

Totals $971,187         $982,563         $1,010,525 

Water  Malna — New  York,  N.  Y. — Bids  for  laying  high 
pressure  water  mains  and  appurtenances  In  various  streets 
Were  received  by  Henry  Thompson,  Comr.  Water  Suppl.v,  (5as 
and  Electricity,  Apr.  21.  as  follows:  (A)  Beaver  Engineering 
&  Contracting  Co.;  (B)  Connors  Bros.;  (C)  Mulcahy  &  Wil- 
liams: (D)  Joseph  J.  B.  EaMarsh;  (E)  Soracl  Contracting  Co. 
(F)  Loiil.s  D.  (Iregory;  (G)  A.  L.  Guldone  &  Co.,  Inc.:  (H) 
Joseph  Burns;  (I)  Knight  &  DeMlcco;  (J)  Carfagno  &  Uragon- 
ettl;    (K)    F.   N.    Lewis. 


CANALS,  SUN  RI\'ER  PROJECT,  MOXT.WA 


610,000  cu.yd.  excavation.  Class  1 . , . 

27.000  cu.yd.  excavation,  Class  2. . . 
112,000  cu.yd.  excavation,  Class  3  . . 

95,000  cu.yd.  overhaul 

90,000  cu.yd.  rolled  embankment.. . 

Totals,  Schedule  1 $282,380 


687,000  ( 
56.000  < 
34,000  ( 
14.000  < 
27,000  1 


i.yd.  excavation.  Class  1 . 
i.yd.  excavation,  Class 2., 
i.yd.  excavation.  Class  3 . . 

I.yd.  overhaul 

ryd.  rolled  embankment. . 


Totals,  Schedule  2 $242,025 


408.000  cu.yd.  excavation.  Class  1. 
9.000  cu.yd.  excavation.  Class  2 . 
6.0(50  cu.yd.  excavation,  Class  3. 

7.000  cu.yd.  overhaul 

2,000  cu.yd.  rolled  embankment . 


Totals,  Schedule  3. 


360,000  cu.yd.  excavation,  Class  1 
75,000  cu.vd.  excavation.  Class  2 
25,000  cu.yd.  excavation.  Class  3 
5,000  cu.yd.  overhaul 

Totals,  Schedule  4 $130,588    8145,250 

5,800  cu.yd.    excavation    in    open 

cut.  Class  1 0  25  0.45 

700  cu.yd.    excavation    in    open 

cut.  Class  2 0.40  0.45 

8,500  cu.yd.    excavation    in    open 

cut.  Class  3 0.99  1.00 

980  lin.ft.  tunnel,  including  lining  60.00  63  00 

3.50  cu.yd.  concrete  in  portals     . .  15.00  15  00 

42,000  lb.  placing  reinforcing  steel .  .  0  03  0.03 

Totals.  Schedule  5 $75,455      $79,675 

6.400  cu.yd.    excavation    in    open 

cut,  Class  1 0.25  0.45 

100  cu.yd.    excavation    in    open 

cut,  Class  2 0.40  0.45 

3.000  cu.yd.    excavation    in    open 

cut,  Class  3 0.99  l.OO 

2,235  lin.ft.  tunnel,  including  lining  55  00  63  00 

320  cu.yd.  concrete  in  portals.    .  15.00  15  00 

38,0(X)  lb.  placing  reinforcing  steel..  0.03  .03 

Totals,  Schedule  6 $133,475     $152,670 

Totals,  individual  bids $960,998    $436,?0; 


$0.25 

$0.23 

0.40 

0.40 

0.99 

0.75 

0.02 

0.02 

0.07 

0.12 

$282,380 

$247,800 

0.26  J 

0.27 

0.42  J 

0,40 

1.00 

0.75 

0.02 

0,02 

0.07 

0.12 
$236,910 

$242,025 

0.21} 

0 

24 

0.17 

0.18 

0.37  J 

(1 

4.') 

0.40 

O.fiO 

0.95 

1 

(M) 

0.75 

1.00 

0.02 

0 

(12 

0.02 

0.02 

0.07 

0 

25 

0.15 

0.04 

$97,075 

$108,610 

$77,900 

$85,060 

0.21i 

0 

24 

0.19 

0.18 

0.37} 

0 

45 

0.40 

0.50 

0.96} 

1 

(K) 

0.75 

1.00 

0.02 

0 

02 

0.02 

0.02 

117,250     $127,400 


0.80 
47.00 
20  00 

0  02 


0.25 

0.50 

0.80 
47  00 

20  00 
0.02 


S858,615     (212.4I'<0 


HIGH-PRESSURE  W.\TER  MAINSJSECTION  1,  NEW  YORK,  N.  Y. 


D 


74.50  tons  c.i.  pipe 

1225  tons  c.i.  lug  pipe 

1075  tons  castings.  Class  1 

340  toiw  castings.  Class  2 

310  tons  mLscellaneous  castings 

68  tons  cast^teel  specials 

46  valves,  20-in 

40  valves,  l(^in 

195  valves,  12-in 

379  valves,  S-in 

8.50  cu.yd.  earth  excBvatioa 

ftfXK)  cu.yd.  rock  excavation 

(i.VJ0  cu.yd.  masonry  excavation 

.5700  lin.ft.  24-in.  pipe,  laid 

8200  lin  ft.  20-in.  pipe,  laid 

lO.tJOO  lin.ft.  lO-in.  pipe,  laid 

75,(K)0  lin.ft.  12-in.  pipe,  laid 

12.(XXJ  Un.ft.  »-in.  pipe,  laid 

100  lin.ft.  30-  and  48-in.  low-preamire pipe,  relaid. 
200  lin.ft.  H>-  to  2.»-in.  low-pressure  pipe,  relaid. 

4(XXI  lin.ft.  12-in.  low-pressure  pipe,  relaid 

4(X)0  lin.ft.  6-  and  H-in   low-prcs.iurc  pipe,  relaid. . 

800  lin.ft.  4-in  low-pressure  pi?*-,  relaid   

46  valves,  20-in.,  set 

40  valves,  10-in.,  set 

195  valves.  12-in.,  set 

379  valves.  8-in..  set   

370  hydrants,  hauled  and  set 

7(KKJ  lin.ft    1-in   lead  lined  pipe 

3.50  cu.yd.  brick  masonry 

22<*l  cu  yd   concreU- 

15  cu  yd.  concrete    

70,(KIO  ft   b.m.,  lumber   . 

500.000  III.  wrought  iron  and  steal 

12,000  Ml  ft   blueslone  Ragging 

22,(XJO  rM|.(t.  cement  concrete  sidewalk 

600  lin, ft   ntone  curbing    

23,000  w).vd.  Hhi-4't  asphalt  pavement 

65<)iu|v.i    -I,..  1  :,.r,l,.-,li  r..ivitii.-nl         

350  ...  ■  ■•  1.1 

I2,.5<K- 

I.VXl      , 

2<XIII  ■  i  ■  ■...  I.' 

2.'ilX)  |]r,  II     '.  .r,      ii  ,...   I.q.-  

.VX)  lin  (1    liinti.-.l  -wer    

50  lin  ft    pifK-  lri«ul;ittoD 

2<X)  hn  (1  i.M-    .1.   ..l.ition 

4<X)  ~j  prooSnc 

««)  I,.  

I.V)  I..  

I.5,(»i'i  II  .  

(WiO  ton  n.il'«  l,;.illiriK    

150  lin.ft.  12-in.  wruuxht  Iron  pipe 

TolaU '• 


$27  70 

$26.55 

$27.88 

$.32  .50 

$23. 50 

$29. 50 

$.32  40 

$35  .50 

33  45 

30.00 

33.38 

35.00 

28.00 

32.50 

37.20 

30  (X) 

65  65 

64  52 

62, 38 

80.00 

55.00 

68.00 

70  (X) 

79  00 

59.90 

49  00 

51.38 

60,00 

50.00 

68.00 

60  (10 

79.00 

4S.10 

54.25 

51. 38 

.50  (X) 

45.00 

58.00 

,50  (M) 

63  00 

151  90 

117.25 

136.38 

;«X),00 

120,00 

200,  (X) 

300,  (X) 

243  00 

405. 15 

2.54  00 

281  (M 

400  (X) 

275  00 

.360  (K) 

400  OO 

365  00 

318  90 

176  00 

205.. 54 

300  00 

170  00 

2.50  (K) 

270.00 

260.  ori 

224 .  00 

91   .50 

312.20 

200  00 

88  00 

150  (X) 

150  (X) 

156  0) 

11)7.70 

40  30 

72.54 

100  (X) 

38,50 

80  (K3 

60.00 

74.00 

1  00 

1  (X) 

1.01 

1  25 

95 

1    .50 

1  20 

1.1-1 

1.01 

5  .50 

.01 

8  f)0 

3  OO 

3. .50 

4  60 

7  no 

1.30 

6  75 

.01 

4  00 

.95 

.01 

3.00 

2    .J 

.01 

.99 

.90 

3  .50 

1  00 

1.65 

1  25 

■  ,80 

.01 

.89 

.80 

2  75 

1.00 

1.40 

1.15 

1.40 

.01 

.61 

.71 

1.15 

.75 

1.25 

1.05 

1.36 

.01 

.50 

.61 

.90 

.50 

,95 

.90 

1.30 

.01 

.45 

.01 

.45 

.50 

.50 

..50 

.67 

.01 

6  28 

1.58 

.70 

.01 

2.00 

5  00 

6.00 

.01 

1.10 

.86 

.60 

.01 

1.00 

4.00 

8.00 

.92 

.70 

.53 

.35 

.35 

.10 

1.00 

1.20 

.60 

.65 

.01 

.30 

.35 

.01 

ti; 

1.10 

.50 

,60 

.01 

.30 

.01 

.01 

.50 

.70 

1.53.25 

0  25 

54  90 

60.00 

81.00 

.CI 

O  00 

43.00 

148.15 

8  95 

£0  87 

45  (X) 

81.00 

.01 

10  (X) 

35  "', 

140.85 

6.36 

76.73 

40.00 

81. OC 

.01 

10  (X) 

32 ,  .Ai 

136  05 

4.80 

18  11 

35.00 

Si.OO 

.01 

10,00 

28.00 

145.25 

6.85 

75  17 

40.00 

81.00 

35.00 

20. (X) 

40  00 

40 

.45 

.01 

40 

.01 

,30 

.40 

20 

14.40 

15,00 

12  .54 

17.no 

6.00 

15. (X) 

12  50 

17  00 

9.20 

12.50 

8  74 

f'.SO 

10.00 

10,00 

9  00 

9  60 

11.. 50 

12.00 

6.74 

11. 50 

10.00 

15.00 

0  .50 

10  no 

.01 

20.00 

.01 

16.00 

.01 

25.00 

45  (X) 

37  IK) 
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.06 

.032 

.Te 
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.07 
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.23 
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.18 
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.20 
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.60 

.01 

.,50 
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.10 

.01 

2.42 

.01 

3.00 

3.00 

3  .50 

3.60 

4.81 

.01 

1  75 

2.65 

3  00 

2.00 

3  .50 

3  25 

4  85 

.01 

2  80 

2.66 

3  55 

.01 

3.. 50 

3  .50 

4,85 

.01 

2  80 

1  00 

3  65 

2  00 

2  .50 

2  (X) 

2,60 
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1  (X) 

.30 

flO 

1.00 

(II 

1  (X) 

1  fiO 

.01 

3  00 

4  04 

4.20 

4.00 

4   .50 

4.(X) 

6  KS 

.30 

90 

.20 

.15 

.50 

.50 

..30 

.80 

I    IS 

88 

.70 

.50 

.01 

1   (X) 

1  (X) 

4  00 

01 

3  (X) 

3  00 

3  00 

.01 

5  (X) 

5  00 

6  00 

2  no 

1  50 

2  50 

2  00 

.01 

3  (Kl 

5  (X) 

6  (X) 

1   55 

1   50 

BO 

1  80 

.01 

2  00 

1   00 

6  IXI 

1    16 

4   .)« 

1  25 

1  60 

.01 

.01 

1.50 

4  :«) 

2  :« 

6  no 

2  (X) 

2  60 

.01 

.01 

1  .50 

9  .30 

.12 

0  25 

,01 

.08 

.01 

.07 

()7 

()8 

1  75 

1    10 

1   25 

2  .50 

.60 

2  (X) 

2  .50 

3  00 

0.00 

4  OH 

1 1 .  25 

3  60 

.01 

5  (X) 

6.(X) 

11  00 

•814,312 

$824,434 

$764,398 

$1,105,203 

$763,154 

$902,152 

$070,200 

$1.1.58.198 

May  i:.,  i:ii;i 
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HIGH-PllKSSURK  WATICR  MAINS,  SECTION  2.  NKW  YORK.  N.  Y. 


:tlO  louH  r:\M-\rnn  pipe , 

7S  tnn^  ri-i    , l.n:-pipe 

<i5  toil-  .■;,!,      .1    ;.vs.-.  1 

7  toii>  .      II       ,  '   I  I-  2 

22  toii-^  rill  -,  i  ll:iiii  .lus  castings , 

9  tons  ca-sl -steel  eastings 

6  20-iu.  valves 

3  16-in.  valves 

7  1 2-in.  valves 

4  S-in.  valves 

5000  cu.yd.  earth  excavation 

10  cu.yd.  rock  excavation 

400  cu.vd.  niiusuiirv  excavation 

250lin>t     21-in     i.ipe     

2500  lir  U     :mi  IN     [.ipe 

150  lin.  I     n-'  If     |M,u. 

1200  lin, It.    l.'-ni  i.i|)c 

200  lin. II.     S-iM.  inpe 

50  Uti.ft.  U>-  to  24-m.  low-pressure  pipe.  . 

300  lin. ft.  I2-in.  low-pressure  pipe 

300  lin. ft.  i\-  and  8-in.  low-pressure  pipe. 
75  lin. ft.  4-in.  low-pressure  pipe 

7  20-in.  valves 

3  16-in.  valves 

8  12-in.  valves 

6  8-in.  valves 

G  high  pressure  hydrant-s,  hauled  and  set. 

100  lin. ft.  1-in.  lead-lined  pipe 

30  cu.yd.  brick  masonr>- 

150  cu.yd.  concrete 

5000  ft.  b.m.  lumber 

50.000  lb.  wrought  iron  and  steel 

300  sq.ft.  garden  mold  and  sod 

150  sq.ft.  blucstone  flagging 

500  sq.ft.  cement  concrete  sidewalk 

20  lin. ft.  stone  curbing 

1000  sq.yd.  sheet  asphalt  pavement 

10  sq.yd.  sheet  asphalt  pavement 

1200  sq.yd.  granite  block  pavement 

10  sq.yd.  stone  block  pavement 

110  sq.yd.  wooden  block  pavement 

200  lin. ft.  (5-in.  drain  pipe 

75  Lin. ft.  vitrified  sewer  pipe 

25  lin. ft.  pipe  to  insulate 

75  lin. ft.  pipe  to  insulate 

200  sq.yd.  4-ply  waterproofing 

100  house  service  pipes 

5  house  service  pipes 

2000  lb.  lead  pipe 

200  ton  miles  hauling 

3  16-in.  motor-operated  valves 

50  cu.yd.  water-tight  concrete 

800  Un.ft.  3  in.  w.  i.  conduit 

Totals 


II 

I 

J 

K 

»20  no 

I2.'.  no 

S22  00 

$311  IKI 

32.  (X) 

30  .'lO 

2.1.  IX) 

36  IX) 

70.00 

W)  (X> 

60.  IX) 

05  00 

63.00 

.12  IX) 

40  IX) 

06  00 

fiO.OO 

47  00 

40  IX) 

66  IX) 

128  (X) 

l.t.l  (X) 

f)l)  IX) 

IIX)  IX) 

27U  (X) 

2.VI  (X) 

4.10  IX) 

3.10  IX) 

1«3  IKI 

17.".  (K) 

37.1  IX) 

2.VI  IX) 

0.5.  (X) 

»()  (XJ 

32.1  IX) 

160  00 

4.')  (K) 

40  IX) 

IIX)  IX) 

76  IX) 

I  .  M 

l.V) 

.20 

76 

10  (X) 

fi.lX) 

.01 

6  00 

«  TO) 

.01 

01 

1   50 

1    IS 

2.00 

4  08 

I.IX) 

1.(11) 

2  M 

4  i)8 

.75 

.7.! 

I.IX) 

3  .10 

.76 

.m 

1.75 

3. 10 

.50 

.  r,i 

1  IXI 

.SO 

.40 

11   (X) 

125 

IX) 

10  IX) 

.10  00 

10  74 

2.10 

IX) 

HI  IX) 

50  IX) 

7 .  Ii3 

IIXI 

IX) 

5  00 

25  IX) 

S  7U 

HI 

IX) 

6  IX) 

26  00 

8.22 

100  00 

2  00 

26  00 

.54 

01 

.25 

25 

14  90 

01 

.01 

16  00 

M  00 

01 

.01 

8.60 

20  IX) 

01 

16.00 

25.00 

.055 

07 

OS 

2.42 

1 

K4 

3 

IHI 

20 

IX) 

20 

IX) 

00 

.10 

HO 

■M 

92 

Illi25 

10 

1)211 

IHI 

IV 

00 

06 

.01 

-111 

1  00 
1  IX) 
1  (M3 
1  IK) 
4,(K) 
.01 
.01 


2.60 

2.60 

2  60 

2  50 

4.00 

.50 

1.00 

1.60 

3.60 

3.50 

3.50 

5.00 

.10 

1.00 

7.10  00 

10.00 

1  00 

Sewers — Newark,  N.  J. — Bids  were  received  as  follows,  by 
the  Passaic  Valley  Sewage  Commissioners,  Apr.  29,  for  Sec- 
tion 6  of  the  main  intercepting  sewer:  (A)  Pethick  Bros.  & 
Co.,  Inc.,  New  York  City;  (B)  Union  Building  &  Construction 
Co.,  Passaic,  N.  J.;  (C)   Booth  &  Flinn,  Ltd.,  Pittsburgh,  Penn.; 


fD)  Donlon  Contracting  Co.,  Brooklyn,  N.  T.;  (E)  Nash 
Brothers,  Chicago,  III.;  (F)  Concrete  &  Foundation  Co.,  New 
York  City;  (G)  Gulp  Co.,  Inc.,  Brooklyn.  N.  Y.;  (H)  O'Gara  & 
Maguire,  Inc.,  Ne'wark,  N.  J.;  (I)  William  Home  Co.,  New 
York  City;  (J)  Whiting-Turner  Constructing  Co.,  Baltimore, 
JId.      The    item    bids    were   as    follows: 


SECTION  6,  NORTHERLY  PORTION,  PASSAIC  VALLEY  SEWER,  NEWARK,  N.  J. 


1600  Un.ft.  earth  excavation,  in  trench,  for  150-in.  concrete  sewer $60.00 

4600  cu.yd.  concrete  masonry  in  trench 8 .  00 

50  cu.yd.  bricic  masonry,  in  manholes,  and  appurtenant  worlt 20.00 

300  cu.yd.  rock  excavation,  in  trench. 5.00 

Special  steel  and  timber  sheeting,  etc..  Station  26-|-7o  to  28+75,  lump  sum 14,000 

Totals $149,300 


$73.00 

$108.00 

$134.00 

$152.00 

8.50 

9.00 

6.00 

9  00 

16.00 

15.00 

20.00 

20.00 

3.00 

3.00 

1.00 

4  00 

12,000 

13.200 

1.00 

26,000 

$172,800 

$229,050 

$243,301 

$312,800 

SECTION  6,  CENTRAL  PORTION,  P.iSSAIC  VALLEY  SEWER,  NEWARK,  N.  J. 

A                        F  D  E 

1400  lin.ft.  earth  excavation  in  trench,  for  150-in.  concrete  sewer $65.00                $75.55  $95.00  $99  00 

4500  cu.yd.  concrete  masonry,  in  trench 8.00                     8.25  S  00  9.00 

50  cu.yd.  bricic  masonry,  in  manholes,  and  appurtenant  work 20.00                   16.00  20  00  20.00 

300  cu.yd.  rock  excavation,  in  trench 4.00                     6.00  5.00  4.00 

Totals $129,200             $145,495  $171,500  $181,300 

SECTION  0,  SOUTHERLY  PORTION,  PASSAIC  V.\LLEY  SEWER,  NEWARK,  N.  J. 


1700  lin.ft.  earth  excavation,  in  trench  for 
150-in.   concrete  sewer 

5500  cu.yd.  concrete  masonry,  in  trench.  .  .  . 

100  cu.yd.  brick  masonrj*.  in  manholes,  and 
appurtenant  work 

7000  cu.yd.  rock  excavation,  in  trench 

Totals 


$49.00 
8. IX) 

$78.25 
6.95 

$73.00 
8.00 

$66.90 
7.50 

$64.00 
8.50 

$65.00 
8.70 

$80  00 
S.OO 

$69.95 
8.25 

$83  00 
9.00 

20.  IX) 
3.00 

15.00 
.01 

20.00 
.50 

$173,600 

19.00 
2.50 

16.00 
3.00 

16.00 
2.90 

20.00 
01 

16.00 
3.00 

20  00 
4.00 

$150,300 

$172,820 

$174,380 

$178,150 

$180,250 

$182,070 

$186,890 

$220,600 

Bulkhead — Boston,  Mass. — Bids  for  constructing  a  bulk- 
head at  East  Boston  were  received  by  the  Directors  of  the 
Port   of   Boston,   Apr.    30,    as   follows:    I. A)    Lawlor   Bros.;    (B) 


Rendle  &  Stoddard;  (C)  John  Cashman  &  Sons  Co.;  ID)  T\'.  H. 
Ellis.  H.  P.  Converse  &  Co.  submitted  a  bid  of  cost  -|-7>,s;%. 
The  bids  were; 


BULKHEAD,  BOSTON,  MASS. 


3300  lin.ft.  oak  piles  and  hard  pine  lumber *^^" ^^ 

7220  lin.ft.  spruce  piles  and  hard  pine  timber io'^n 

980  lin.ft.  spruce  piles  and  spruce  timber 12 .  49 

11,500  Un.ft.  of  platform 1    25 

Totals $163,587 


B 
J15.76 
12.24 
12.24 
1.20 
$166,176 


C 

$15.32 
13.04 

13.60 

1.6S 

$177,352 


D 
$19  06 
14.34 
12.63 
3.09 
$214,345 


E 

$30.00 

25.00 

25.00 

1.50 

$321,250 
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Roaa — Baltimore.  Md. — Bids  for  constructing  Road  No.  1, 
Gunpowder  .Supply  improvements,  Contract  7.  were  received 
by  the  Water  Department.  Ap"-.  23.  Ezra  B.  Whitman  is  Water 
Engr.  The  bids  were  as  follows:  (A)  Thomas  MuUon,  Balti- 
more,  Md.;    (,B)    D.  V.   Ault   &   Co.,    Baltimore.   Md.;    (C)    Pied- 


mont Construction  Co.,  Baltimore,  Md. ;  (D)  Mason  Hilton  & 
Co.,  New  York,  N.  T,;  (E)  King-Ganey  Contracting  Co.,  New 
York,  N.  Y.;  (F)  Whiting-Turner  Construction  Co.,  Baltimore, 
Md.;    (G)   Hassam  Paving  Co.,  Worcester,  Mass.: 


ROAD,  BALTIMOPE,  MD. 


9  acres  clearing  and  grubbing 

1000  sq.yd.  stripping 

13.210  cu.yd.  earth  excavation 

12,0€0  cu.yd.  loose  roclc  excavation. ...  

22.930  cu.yd.  solid  rock  excavation 

460  cu.yd.  rubble  masonry 

18  concrete  road  drains 

204  lin.f t.  24-in.  reinforced  concrete  pip*.- 

58  lin.ft.  48-in.  reinforced  concrete  pipe 

132  lin.ft.  72-in.  reinforced  concrete  pipe 

106  cu.yd.  concrete  in  end  walls 

5597  sq.yd.  macadam  (S-in.  depth) 

5597  s^.vd.  macadam  TG-in.  depth) 

1000  lin.ft.  undettlrain,  4-in.  terra  cotta    pipe    laid    in    broken 

stone 

200  sq.yd.  paving 

Totals 

Time  @  $15.00  per  day 

Grand  totals 


.85 

1.10 

7.00 

6.00 

If)  no 

125.00 

6  00 

10  00 

10.  im 

IS. 00 

IS.UO 

20.00 

u.oo 

12.00 

1.10 

1.3S 

.90 

1.20 

80.00 
2  75 
8.30 
17 .  .30 
13.30 
1.40 
1.10 

.70 


50.00 

75  00 

3.88 

4.00 

6.65 

12.00 

10.35 

20.00 

10.68 

10.00 

1.52 

1.25 

1.19 

1.00 

1   00 

.90 

1   .30 

.60 

1   00 

1.00 

1.00 

S47.650 
UK)  00 

$66,333 
240.00 

$70,047 
150.00 

$70,890 
240.00 

S74.904 
120.00 

J86,S74 

ISO. 00 

$91,701 
225.00 

Henry    R.    Asserson;    <C)    Joseph    L.    Sigretto,    Hunters    Point 

..^ „-    --    .  -  Ave.,    Long  Island    City;    (D)    Joseph    D.    Benedetto;    (E)    Pet- 

23,  for  the  construction  of  sewers  in  Liberty  Ave.,  from   Lei-       ,  .   ,     „  „     _        ,  ,_.    „      ,         ^      .        .■         „ 

ferts    Ave     to    Nebraska  Ave.:    (A)     Leo    E.    Kelly     Inc.;     (B)        hick   Bros.   &   Co.,    Inc.;    (F)    Dunbar   Contracting  Co.: 


Sen-era — New     York,     X.     Y. — Bids     we 
President   of   the    Borough   of   Queens.   Lon 


ived 

Island   City, 


the 
Apr. 


LIBERTY  AVE.  SEWER,  BOROUGH  OF 


1197  Ii.l.ft.  7  ft.  X  8  ft.  reinforced  concrete  sewer 

538  lin.ft   7  ft.  6  in.  reinforced  concrete  sewer 

1255  lin.ft.  7  ft.  I  6  ft.  reinforced  concrete  sewer 

1063  lin.ft.  7  ft.  X  5  ft.  6  in.  reinforced  concrete  sewer. 

1196  lin.ft.  5  ft.  reinforced  concrete  sewer 

1014  lin.ft.  4  ft.  9  in.  reinforced  concrete  sewer 

31  lin.ft.  2  ft.  6  in.  concrete  sewer 

Junction  Chamber  at  CurtLs  .\ve.,  lump  Hum 

Junction  Chamber  at  ivjuth  Vipo  .^l  .  lump  sum... :.. 
Junction  Chamber  at  \cbra.ika  Ave.,  lump  sum. ..... 

Junction  Chamber  at  .\tlantic  Ave.,  lump  sum 

380  lin.ft.  12  in.  vitriBcd  salt-glazed  culvert  pipe 

60  lin  ft    10  in.  \-itrified  salt-glazed  culvert  pipe 

80  riser.-*  for  house  connection 

6  cleaning  shafts 

27  manholes  complete 

13  receiving  basins. 

3  double  receiving  basins 

10  cu.vd.  concrete 

1000  U>.  steel  for  reinforcing 

150M  ft.  B.  M.  timber  for  bracing. . . 


UGH  OF  QUEENS,  NEW 

YORK,  N  Y 

A 

B 

C 

$28.00 

$23.63 

$25.00 

29. .30 

23.63 

18.87 

26.70 

23.63 

17.14 

23  10 

23.63 

17.35 

11.00 

10.00 

11.05 

10.90 

.       7.00 

9.51 

10  00 

5.00 

8.08 

7.30,00 

753  00 

360.00 

850  (» 

480,00 

280  00 

7.30  00 

373  00 

300,00 

750  ()0 

630  00 

290  00 

1  50 

1  80 

1.25 

1.50 

0  80 

1   25 

10  00 

6.00 

11  (K) 

200  00 

137.00 

110.00 

80.00 

70  00 

55.00 

iro  00 

105  00 

133.00 

300.00 

175  00 

225  00 

.1  (K) 

10  00 

8  (K) 

0  05 

0  03 

0  1)5 

32  00 

33.00 

40.00 

Totals. 


$26  00 

$29.00 

$28  20 

23  00 

26  00 

20.54 

22  00 

23  00 

22  74 

21  00 

22  00 

22.92 

11.00 

11  no 

15.54 

10.75 

9  00 

13. 32 

8  00 

7  00 

8.40 

725.00 

800  l« 

860  00 

375.00 

600  IX) 

600  (X) 

3.30.00 

,3(K)  (K) 

490  00 

550.00 

800  (K) 

8(X)  (X) 

1.30 

4  (X) 

2.25 

1.00 

3  ()0 

2  25 

11. (X) 

7  fX) 

17  00 

125.00 

150  (X) 

158  (X) 

85.00 

.30  00 

1(X)  (X) 

140  ()0 

123  00 

l;)K  IXI 

215.00 

2.30  00 

232  (X) 

0  01 

10  00 

7  (X) 

0  01 

0  05 

0  04 

0  01 

42.00 

36  00 

126,640 

$139,336 

$149,039 

Sewer  Syrtem— Albion.  N.  T. — Bids  for  constructing  a 
sewer  system  and  a  sewage  disposal  plant  here,  were  received 
bv   the    Board    of    Sewer   Commissioners.    Apr.    15,    as   follows: 

--•    —  ■■    "- -'-     "'    -^  •    (B)    Rlpton   &   Murphy, 

Cumberland, 


(A)    Hager  &  George,  Newark,   N.   Y. :    (B) 
Rochester.     N.     V.:     (C)     Vang    Construction 

SEWER  SY.STEM  AND  DISPOSAL  PLANT.  ALBION 


Md.;    (D)    Barrally 
Cooper  Co.,  Albion, 
N.    Y.;    (G)    Flower 
(H)    Samuel  Bonn,  I 
(J)    F.  J.   Munn    Co., 


&  IngersolL  Rochester.  N.  Y. :  (E)  W.  S. 
N.  Y.;  (F)  James  S.  Stabell  &  Co..  Buffalo. 
City  Contracting  Co..  Rochester.  N.  V. ; 
Syracuse.  N.  Y.;  (I)  S.  M.  Neff.  New  York; 
,   Buffalo,  N.  Y.: 

N.  Y. 


«7.830  lin.ft.  8-in.  vitrified  pi[K 
3,370  lin  ft.  10-in.  vitrified  pij).- 
1220  lin  ft.  12-in.  vitrified  j)!!**- 
6.360  lin  ft.  l-3-iii.  vitnficl  |,i|y 
6460  lin.ft    20-in.  vitrified  pifs- 

1000  V-branchcB 

200  manhoh-s 

flO  flu«lit!ink« 

6^)00  cu.yd    rock  in  trenches. . 
Purnp  Nlation  on  Main  St.,  lump  st 
Pump  Ktution  on  Mrown  .St..  lump  : 
I4,fXX)  cu  vd,  earth  i-xcavation 
6oi)  <-u  yd    rock  excavnlinn. . 
3.VK)  '-u  yd   ••arth  embankment 

,1  acre  w*-ding,       

2tK>  i«i  yd.  wsMing 

48  lin  fl    20-in    c  i    pipe 
2.V)  lin. II    Irt-in.  c  i    pi|» 
2«0  lin.ft    10-in.  c  i    r"!"' 
40  lin  ft    8-in.  c.i.  pirx- 
ISO  lin  fl    <>-in.  c.i    pilx- 
»X)  lin.fl    18-in.  vil    pjr»' 
Grit  chanilM-r.  lump  "iini 
fy-ttlii.g  i.-.nk.  lump  '<«n 
DnNJiiu  r-hiiml>or.  liinip  .iim 
ronliirt  Is-d..  lump  .urn 
Hhidg.-  Iierl.  lump  •urn 
60  cu.yd   eitrn  concnte 

1  ton  extra  wteel, 

1000  lin.ft   .3-in.  vitrified  pi|n- 

2  2n-in.  gale  valves 

Toiih 


1.00 

1.75 

2.85 

.33 

51.  fK) 

75  00 

1    .30 

1.3<X) 

1.300 

.10 

2.. 30 


1    23 

no 

.3.30  00 

7<mn 

10.30 
21.000 
.300  (K) 

7  'HI 

4r,  00 

02 


$0,676 

.820 

1.06 

1  99 
1.30 

40 

55.00 

75.00 

3.00 

12.30 

12.30 

•10 

2  .30 


S.fK) 

3.13 

1..WI 

I   05 

I    20 

1.00 

406  00 

7.300 

218.3 

2l.nfKl 

000  00 

10  (X) 

no  00 
nr. 


c 

$0.77 

1.00 

1.10 

1.80 

1.50 

.25 

58.00 

80.00 

2.50 

1300 

1300 

.35 

2.00 


1.00 

1    15 

1   00 

300  00 

8000 

2100 

22..VX) 

500  fK) 

10  fX) 

no  (X) 

80 


$0.60 

.90 

l.(X) 

1.70 

1.40 

I .  .30 

.55  00 

73  00 

3  .30 

2(XX) 

22(X) 

.38 

2.20 


20!00         200!00         125.00 


UO  IK) 
3.00 

inoo 

1900 


.00 

1    .30 

400  00 

is.ixin 

2.300 

19.(XX) 

700  IX) 

10  00 

70  IX) 

00 

125  00  100  00  .30  fXI 


4.80 
3  00 

i.no 

1   20 


23.219 

780  00 

12  00 

70  no 


10.  (X) 

1..30 

I. 30 

2  04 

I    5ft 

329  OO 

10..387 

13.30 

31.0.30 

970  00 

10  00 

100  (X) 

1    00 

84  (Ml 


1.-^3 

l!.30 
.30.00 
75.  (X) 
3.00 
2855 
28.55 
SO 


3.00 
3.00 
3  IX) 


I.IKI 

.318  00 

9602 

1200 

27.319 

I2(K) 

8  01) 

40  IX) 

I   00 

125.(X) 


II 

$0.75 
l.fX) 
1.35 

2  no 

1.90 

i.no 

60.00 

75.00 

3.00 

3190 

3190 

1 .  .30 

3.00 

.50 

20.00 

.00 

3.50 

fl.70 

1.80 

2  m 

2  .30 


72.30 

1480 

211,190 


2  OS 
.  65 
67  IX) 
90  IX) 
2  73 
25.50 
25.50 
.40 
2.75 


5.  SO 
4  70 
I.. 30 
2  .30 
2.  10 
1  10 
350  00 

in.ixx) 

1290 
25.600 

sno.fxi 

10  00 
75  (X) 
80 


1  20 

3  05 
2.94 

2  .30 
60.00 
90  00 

4  .SO 
3777 
3977 

.70 
2.75 


10  00 
1.25 
2.00 


.380  IXI 

lO.IMXI 

1410 

2n.(xx) 


80.00  80. (X)  06.00 


$HH.32I      $1«).708      $167,420      $160.2011      $106,675      $im),32-i     I$17l,771      $184,206      $100,9113      $210,120 


*('iit>iklll  \«ineilnel— ,\ew  York,  N.  Y. — Hirlii  for  Contract 
91,  which  coniiliitH  of  fiirnlnhlnK  riirkii.  utop  Hhullern.  iicreons. 
Ilrlern  iind  other  nppnriitiiH  In  varloix  itiiti-  rhiimberB  ninrxK 
the  nquedurl.  Wi-n-  n-i-i-lv.d  by  the  Itoiird  r.f  Wnti-r  Supply. 
Apr.  29,  iiB  folIowH:  I  A)  Viilrnn  Tlnll  &  ConHlni.-llr.n  Cc,  in 
Meserole  Ave,.  Ilronklyii.  N.  Y. :  (H)  Joii.-ph  Hiilnhnn  Co..  UiB 
Fifth  Ave..  New  York:  ID  Howiird  11.  PeferHon  Pii  ,  Inc.;  (n> 
Bartollrlim  Iron  WorkB.  Inc..  Pnrk  Ave..  .Vew  York;  (K) 
Kxi'ter  Mii'-hWie   WorkB.    PltlBlon.    Penn.:    ( P)    nvi'riiifi'    bid: 


CATSKILL  AQITEDUCT.  CONTUACT  91.  NEW  YORK.  N.  Y. 


240,000  111.  wrouglit  iron, 

cast  iron  mid  steel $0730  $10  $10  $1133 

46,000  1b   bronie 31626  .32  .316  3123 

1000  II).  cnpner 53  35  .00  3128 

IBM  fl    HM.  limberand     160.00  100.00  118  00  155  (X) 

TolnU      $3'l,n2R  $10,2.')0  $12,195 


n^ 


I  II    I  iiiiiiiiiiiiiiiii  1 1     I      I  mi  inn        miiiiiiiiiiiiiiiiiiiiiiiiii 


' 1    r-^    , ^ 
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The  Hydro-Electric   Development  of 
the  Braden  Copper  Co. 

Hy  C.  (i.   Xkwion* 

The  Braden  Copjier  Co..  ol'  Haiicaofua.  (liilr,  Iniilt 
its  hvdro-electrie  plant  on  the  ('aclia]ioal  Iii\it,  In  ilie 
Provinee  of  C'olehagna,  to  furnish  electric  power  for 
mining,  ore  hauling  and  for  the  concentrating  and  sniclt- 
iug  estahlishnieiit,  etc. 

Water  is  taken  fmni  the  Cachapoal  I!i\er.  dcli\cred 
through   T.it   miles  ol'  canal    to   the  station    forcliav.   ami 


■ind  t  iMn>niitted  l.)..")  miles  on  a  steel-tower  traiismis- 
Mon  line  to  the  mill  substation,  where  it  is  ste|)pe(l  down 
to  2'2()0  and   ")5l)  volts  for  distrihntion. 

t'ACllAPOAL    HlVKll 

The  ('acha|>oal  lii\ir  has  its  source  in  the  Andean 
f'ordiilera,  which  rises  in  this  locality  to  l.'J.OOO  or  It, 000 
ft.  The  water  sup])ly  comes  from  snow  fields  and,  on 
most  of  the  tributaries,  from  glaciers,  some  of  them  ex- 
tcnsixi'.  This  source  is  apparent  at  the  first  inspection, 
as  at  all  times  the  river  carries  a  fine  white  sediment 
winch   i-i>(|iiii-i's  days  to  sclllc.  and  which  gnes  the  water 


T>Air  Axn  lli'vnwoKKs  of  tiii-:  Rnadkn'  Coi'I'Kk  Co.,  l!.\\(\orA,  Ciiii.k 


finally  is  passed  througli  three  4-ft.  steel  pipe  lines, 
under  450  ft.  total  head.  The  present  installation  con- 
sists of  three  •2i>iii)-kv.-a..  three-phase.  2300-volt.  (!0-cy- 
cle,  600-r.p.ni.  alternators,  directly  connected  to  Fran- 
cis-type turbines.  There  are  two  100-kw.,  T25-volt.  720- 
r.p.m.,  direct-current  e.xciters,  direct  connected  to  im- 
pulse wheels,  and  a  40-kw.,  125-volt.  690-r.p.m.  motor 
generator  also  direct  connected  to  an  impulse  wheel. 
The  current  is  stepped  up  from  2300  to  33,000  volts, 

•Chief  Ensineer  and  Superintendent  of  Hydro-electric  Con- 
struction.  Braden   Copper  Co..   Ranoasua.    Chile,   S.  A. 


an   appearance    very   similar   to    that   id'   the   glacier-fed 
rivers  of  Alaska. 

The  annual  rainfall  is  from  1.5  to  21  in.,  practically 
all  in  the  winter  months  of  June  to  September.  Rut  the 
high-water  period  of  the  river  is  in  the  summer,  Decem- 
ber and  Janupry.  when  the  flow  of  the  Cacha])oal 
amounts  to  from  5000  to  6000  sec.ft.  In  the  winter  low- 
water  period,  June  and  July,  the  flow  falls  to  a  mini- 
mum of  aliout  500  sec.ft.  At  intervals  of  "a  few  years, 
however,  extraordinary  floods  occur,  due  to  continued 
warm  winds  and  rain  on  the  snow  fields.     Last  winter, 
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FiCS.  "^  AND  ;?.     HVDIiOCftAl'IIS  OF  THE  CacH AI'OAI.    HiVKI! 


in  June,  1912,  a  flood  lasting  a  few  hours  only,  |)assed 
I2,li(»0  sec.ft.  over  '.he  IJradeii  dam  and.  as  shown  l)V 
driftwooil  and  local  records,  a  lUU,O0O-sec.ft.  flood  passed 
Ihe  power-plant  site  a  few  years  ago. 

The  river,  having  a  sloj)e  of  (id  ft.  to  the  mile,  is  con- 
tinually bringing  <lown  rocks  j.iid  gravel  of  all  sizes  up 
to  1((  or  r<!  in.  in  diameter,  and  also  carries,  in  the  sum- 
mer high-water  sea.«on.  a  considerahle  quantity  of  coarse, 
sharp  .>;ainl,  of  first-class  quality  for  concrete.  It  was 
necessar\  to  make  arrangements  in  the  canal  to  eliminate 
these  rocks  and  sands,  otherwi.-ie  the  canal  would  have 
been  rapiilly  filled  up. 

Canal  t'oxsTitririoN' 

The  canal  was  designed  for  a  net  capacity  of  .500  sec. 
ft.  after  wasting  part  of  the  water  for  sluicing  out  the 
rocks  and  .-^and  and  making  allowance  for  filling  up, 
vegetation,  etc. 

The  intake  works  of  the  canal  (."^ee  figure  on  preceding 
page)  consists  of  a  pudding-stone  <-(jnerete  dam.  raised  to 
a  height  of  12  ft.  aliove  the  river  hed  and  given  an  ogee 
curve  on  the  apron.  It  has  a  reinforced-concrete  intake 
structure  with  ffiur  steel  inlet  gales  worked  liy  hand  gear- 
ing. This  gearing  is  housed  so  as  to  not  he  carried 
away  hy  floods.  All  nniterini  for  Ihe  caiuil  had  to  h^ 
hauled  l»y  o.v-cart  25  mih-s  from  the  railroad. 

Rock  axu  Sast)  Oiti.kts — Kor  a  distance  of  KtOO  fl. 
heiow  the  intake,  the  canal  has  a  grade  of  0.00.3(  (''ft^f  ). 
an  average  velocity  of  H  ft.  per  sec.  and  a  capacity  of 
1000  sec.ft.  Tliis  was  to  allow  for  suflicient  water  for 
wastage  at  the  rock  outlet  and  sand-settling  lank.  This 
headrace  in  lined  with  masonry  where  necessary.     W  the 


end  of  the  KlOU  ft.  headrace  comes  the  rock  outlet  sluice 
(Fig.  1),  regulated  hy  two  steel  gates,  set  in  concrete  in 
tile  wall  of  the  canal,  one  of  which  is  always  open  3 
or  .'5  ft.  The  rocks  are  carried  along  by  the  swift  cur- 
lent  until  they  come  to  the  rock  outlet,  where  there 
is  a  drop  of  2  ft.  in  the  bottom  of  the  canal,  from  whence 
they  are  discharged  into  the  river. 

One  hundred  feet  below  the  rook  outlet  is  the  sand 
settling  tank  (Fig.  5)  where  the  canal  widens  to  50  ft., 
for  a  h'liglli  of  .SI  ft.,  and  the  a\erau'c  \clocitv  decreases 
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SOME  DETERMINATIONS  OF  TIIF,  VAl.lE  OF  TUF  COEFFICIENT  (nl  IN  Kl  TTEICS  FiiUMlLA  FOR  THE  FLOW  OF  WATER  IN 

KLOW  IN  BRADEN  CANAI, 


MADE  FROM  CAUFFl  I.  Cf  KKKNT-METER  DETERMINATIONS  OF  THE 

Di'pth  uf 


br- 


Condition  of 

wetted  surface 
SidoH  are  masonry  walls  with  atonea  rounded,  (treateat  projection  of  atonca 

yond  jointa.     Bottom  ia  fairly  amooth  cement  over  mwtonry  floor    ,  ,  , 
Sides  are  clay  with  few  amooth  rdcka      Ilottom  half  covered  with  rocka  3  to  H  in. 

diam.      Sides  and  hot  torn  aliuhtly  uneven 

Looac  Rock.      Rock  points  nrnjrct  ;i  to  ll  in 

Section  in  medium  hard  rock       l"i\v  points  project  3  to  12  in.     Smooth  section  for 

rock 

Section  in  "adobe  ground."  sides  water  cut  near  water  surface.     In  bottom  some 

coarse  gravel  mixed  with  adobe 

Section  in  adobe  ground  with  about  10%  gravel.     Sides  are  even  and  uncut 

Gravel  section  with  about  30%  earth.     Sides  are  even  and  uncut 

Rock  section.     Rock  is  seamy  and  points  project  3  to  12  in.     Some  holes  in  aides 

12  to  15  in.  deep 

from  S  tti  11/2  ft.  per  sec,  thus  droiiin'iij;  all  the  coarse 
sand,  which  is  larried  out  through  the  hottom  holes  by 
a  iwrtion  of  the  water.  Below  the  sand  tank,  the  water 
again  acquires  a  velocity  of  41/4  ft.  per  sec,  ,so  that  all 
sediment   that   is  carrietl   tliniugh   the   tank   by  a   lV2"t'''- 


Bottom 
Width  of 
Canul.  ft. 


0.022 
0.020 
0.022 


])r().xiiiiatcly  ihc  siwwv  \cl(iiily  at  ail  set;tions.  Theoe  45 
holes  are  opciicil  liy  ii(i"i/iiiilal  ,~tccl-plate  gates,  clidinff 
ill  cast-iron  guides,  ami  uurkcil  by  hand  wheels  at  tat 
Idp  of  the  side  walls,  ubich  hand  wheels  drive  bevel 
gears  attached  to  the  gate  steins.  The  outlet  holes  are 
generally  wide  open,  carrying  out  the  deposited  sand  and 
a  portion  of  the  water  flowing  in. 

The  sand  tank  requires  little  attemlaiice,  and  has 
worked  very  effectively  for  the  first  IS  months  of  opera- 
tion, no  sediment  having  .settled  in  the  canal,  whereas  the 
local  irrigation  canals,  using  the  same  water,  have  to 
be  laid  off  ui  the  winter  in  order  to  shovel  (jut  the  sand 
which  deposits  in  them. 

Below  tiii;  S.knd  Tank — The  canal  and  flumes  (of 
which  there  are  si.\  and  the  longest  is  ',W  ft.)  have  a 
urade  of  0.001  (^J^^).  The  tunnels  (of  which  there  are 
four  and  the  longest  is  14S.5  ft.)  have  a  grade  of  0.0034. 

The  flumes  (Fig.  7)  have  a  bracing  of  tie  rods,  one 
on  each  side  between  the  cap  and  sill  t>f  the  collar,  which 
serve  the  double  purpose  of  eliminating  racking  and  of 
preventing  the  lOxKt-in.  ])osts  from  rising  out  of  the  daps 


lueiitlv 


if  nothing 


Fig.  .5.    Sand  Tank,  Bkadex  ('.\xal 

per  sec.  velocity  is  easily  carried  along  the  canal  with  no 
danger  of  deposition  below. 

The  construction  of  the  sand  tank  is  shown  by  Fig.  G. 
There  are  45  holes  in  the  flat  concrete  bottom;  they  are 
arranged  in  nine  rows  of  five  each,  which  open  into 
nine  concrete  pipes  lined  with  old  railroad  rails,  and  tap- 
ered diverging  towarils  the  outlet,  so  as  to  maintain  ap- 


figlit  gravel,  with  some 
hard])an.  locally  called 
Careful  flow-meter  meas- 


iii  the  sills,  something  which  fr 
is  done  to  obviate  it. 

The  canal  is  generally  in 
adobe  ground,  some  volcanic 
''tosca,"  and  some  solid  rock, 
uremeuts  were  made  to  deduce  (n)  for  Kutter's  for- 
mula as  shown  in  the  accompanying  table.  All  the  canal 
e.xeavation,  Mliicli  was  hand  work,  was  done  by  con- 
tracts let  to  small  gangs  of  Chilian  peons,  10  or  15  men 
to  the  gang.  The  junction  of  the  canal  with  the  flumes 
is  made  by  a  masonry  collar,  well  winged  into  the  earth. 
The   tunnels   are    in   solid    rock,    ilisinteirrated    rock    and 


Longi-f-udinal 


Sec+ion 

Fn:.  I).   l>ETAiLs  OF  Saxd-Settlixg  Tank 


V777P 

Cast  Iron  Ou+le+  Pipes 
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gravel.  About  a  third  the  total  leugth  of  tuuuels  had  to  be 
timbered.     Arched  timber  .sets  were  used  lagged  outside 
a  flume  box  was  placed  inside,  similar  to  the  standard 
flume  type  noted. 

made  with  a  6-ft.  drop  in  the  bottom  of  the  canal,  15 
ft.  long.  Each  is  discharged  by  four  steel  gates  set  in 
reinforced  concrete,  and  worked  by  hand  gearing.  One 
is  sho\ra  in  Fig.  9. 

Besides  the  gate  spillways  there  is  just  above  tlie  fore- 
bay,  an  over-top  spillway,  or  waste  wier,  with  a  crest  7G 
ft.  long  and  capable  of  passing  the  full  capacity  of  the 
canal. 

The  forebay  is  widened  to  about  40  ft.  and  deepened  to 
]S  ft.,  for  a  length  of  Ut()  feet,  to  give  capacity  for  n 


weep  holes,  to  prevent  any  hydraulic  pressure,  due  to 
a  high  flood,  from  acting  against  the  inside  of  the  wall 
An  inside  toe  at  the  foot  of  the  wall,  about  7  ft.  wide, 
of    concrete    reinforced    with    rails,    which    carries    the 


FHi.  ■;.     K.XIKUIOll  OF  Hli.VUK.N   Fl.L.MK 
(Showing  tie  rods  and  corner  braces.) 

small  peak  load.     More  is  not  required  since  most  of  I  In 
load  i.s  steady. 

The  forebay  dam  is  masonry,  in  wliich  are  set  the  pipe 
entrances.  These  entrances  are  closed  by  flap  gates 
worked  by  winches.  Six-incii  bypass  ])ipes  serve  to  (ill 
the  power  pijies. 

i'owKii  l'i..v.\r 

The  .steel  jiipc  lines  are  a])])ro.\inialely  lu.si)  ft.  long. 
with  a  total  head,  forelwy  to  river,  of  -!.")(»  ft.  They  arc 
Het  in  matsonry  anchors  at  al)out  5J0()  ft.  intervals,  and  iic- 
tween  anchors  are  bedded  in  gravel.  Each  f>i|ti'  lias  an 
c.vpaiisioii  joint  just  oiiL-ide  tiie  forebay  wall 

The  power-house  iiuilding  (Fig.  10)  has  concrete  foiin 
dations  carried  well  below  river-bed  level,  the  outsiib 
wall  being  anchored  also  by  railroad-rail  jiiles  driven 
into  the  l»cd  of  the  river.  The  outside  wall  is  25  ft. 
high  to  fltior  level,  whi<-h  is  jilaced  one  foot  above  tin- 
highest  flood  level  on  record.     The  wall  is  pierced  with 


Fig.  8.   Cross-Sectiox  of  Bradkx  Fume 

weight  of  the  gravel  tilling  inside  the  wall,  al.'^o  adds  to 
the  .stability  of  the  wall. 

The  building  frame  is  steel  with  corrugated-iron  walls, 
wooden-sheeting,  hand  composition  roof,  concrete  floors, 
Mud  reinforced-concrete  walls  and  barriers. 

The  water  is  controlled  by  an  hydraulic  operated  valve, 
Mt  the  entrance  to  the  turbine.  The  turbines  are  the 
in  ward-flow  reaction  type,  with  double  discharge  into 
twin  draft  tubes — what  is  usually  called  tlie  "iiigh-head 
Francis"  type.  It  is  probable  tliat  tlie  conditions  at  this 
phmt  arc  not  such  as  to  insure  the  most  satisfactory 
working  or  develop  the  very  best  efficiency  of  this  type 
of  turbine.  The  governors  are  of  self-contained  oil-pres- 
>ni-e  type,  belt  driven  from  the  turliine  .shaft. 

The  transformers  are  set  in  banks  of  three,  and  are 
.-Migle-phase,  oil-insulated,  water-cooled  ty))es  enclosed  in 
(diicrete  fireproof  cells.  The  switching  layout  of  the 
.elation  is  shown  by  the  skeleton  diagram   (Fig.  11). 

The  transmission  line  is  protected  by  choke  coils  in 
the  building  and  by  elec'trolytic-type  of  lightning  arres- 
lors  outside.  Electric  storms  are  few  in  this  part  of  the 
(duiitry,  but  seem  to  i)e  increasing  in  frequency  and  vio- 
Irii.c.      .VIJ    liusliai's    iiiid    leads    inside    the   building   are 


I'll..  '■>.    (i  \Ti:  Si'll.l.w.w  i.\   i5i!\i)i;\  r.\>fAr, 


Mmv  2-i.  i;il:! 
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slli-dudiMl  ill  ciiiKTrlc  li:irriiM-s  to  liiako  tlieill  fnoliinior 
and  lirt'prool'.  They  iiri'  ik.I  (|iiili.  loolproof.  Imwcver, 
MS  (liiriiif;-  the  liiiish  of  cdiist  rucl  mn,  nnil  wliili..  the  first 
uiiil  was  ill  ii]HTaii(iii.  (,iic  Cliiliaii  wdrkiiian  struck  the 
hi<;ii-tt'iisioii  bus  a  fihmcin'j  l)lo\v  witii  a  nail  hold  in 
liis  hand;  hiter  on,  aiiothor  one  held  his  loiif;  whiskers 
uj)  to  the  same  hus  "to  see  if  it  was  hot."  l^oth  satis- 
tied  their  curiosity,  thoii^di  neither  «as  kilh'd. 

TllANSMlsSKlN      I.|N|.: 

The  li-ansniissioii-line  towers  are  1  hrei'-lc-i;od  with 
C(mil)ression  nieinliers  of  old  .J.^-lli.  rails  and  round-iron 
tie  rods.  Towers  are  made  standard  from  the  tui'  down, 
and  eut  ott'  to  lit  the  side  hill.  The  legs  enter  the 
ground  (I  ft.,  the  hottoni  -J  ft.  being  set  in  concrete.  The 
average  span  is  54;S  ft.,  and  the  longest  span  917  ft., 
while  the  average  height  of  tower  is  .■)T  ft.  above  the 
ground.  The  towers  were  made  by  the  eoiupany,  and  cost 
aliout  the  same  as  structural-steel  towers  of  the  same 
I'.eight,  made  in  the  rnited  States,  would  have  cost  de- 
livered on  the  ground.     But   the  erection  was  more  ex- 


FlG.  10.     POWEI!  StATIHX   and  I'll'E  LiXES, 

Bradex  ('()1'1'i:i;  Co. 


f    the    usual    structural-steel    towers 
greater   comparative    weight    of   the 


])ensive  than  that 
on  account  of  thi 
railroad-steel  members. 

The  insulators  are  a  suspension  type,  arranged  for 
simple  suspension  on  level  ground  or  where  the  inclina- 
tion is  equal  on  both  sides,  and  for  dead-end  or  "'strain" 
construction  at  the  brow  of  a  hill  and  at  angle  towers. 
All  angle  towers  are  guyed  both  ways  in  the  line  of  the 
strain. 

The  line  is  arranged  for  two  circuits,  one  on  each  side 
of  the  tower,  each  in  a  vertical  plane,  with  cables  spaced 
5  ft.  apart.  One  circuit  only,  of  Xo.  2  stranded  copper 
cable,  is  in  place  at  present.  The  line  is  transposed  six 
times  in  the  15.5  miles.  In  addition  to  the  lightning 
arrestors  at  the  power  house  and  substation,  the  line 
is  further  protected  by  a  groimd  cable  of  %-in.  galvanized 


steel,  uliicli  is  (lamped  at  the  heads  of  the  towers,  and  is 
gnuiiideil  by  a  copper  wire  and  i)late  to  the  moist  earth 
of  creeks  or  springs  at  .seven  places  in  tiie  lengtii  of 
the  line. 

The  line  runs  from  an  elevation  of  2G00  ft.  abovi-  sea 
level  at  the  power  house,  to  0200  ft.  at  the  substation. 
It  follows  a])pro.\imately  the  line  of  the  Company's  rail- 
loail,  on  account  of  ea.se  of  construction,  although  the 
distance  is  somewhat  iiicrea.sed  over  a  straight  line.  A 
perfectly  .straight  line  would  have  been  impracticable  in 
any  ca.se,  on  account  of  the  rugged  mountainous  ciiar- 
acter  of  the  iiiterx'eiiing  country. 


Srns-iwriox 

The  sulislalioii  is  built  with  a  sled   frame,  and  concreli; 
floors    and    barriers,    similar    lo    the    power    bouse. 


Til 
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Fig.  n.    SwiT(HiX(i  DiAOiuii  oi-  Biiadex 
PowEi!  Development 

current  is  stepped  down  to  2200  and  .V)i)  v(dts  for  .sec- 
ondaries running  lo  the  mining,  milling  and  smelting 
establishments. 

CoxsiuriTioN    Xdtks 

The  bulk  of  the  work  on  the  jilant  was  done  by  Chil- 
ian peons,  helped  out  by  a  few  Spanish,  lOnglish.  and 
other  European  workmen.  The  Chilians  are  hard  work- 
ers if  they  have  the  right  handling,  and  are  at  their  best 
when  a  contract  on  earthwork  or  masonry  is  given  to 
a  small  gang  of  lo  or  15  men  who  know  each  other, 
and  who  have  an  acce]jted  leader  in  the  gang.  On  rough 
timber  work  they  are  not  so  good,  as  not  many  are  ac- 
customed to  it,  most  of  their  carpenters  being  "joiners," 
used  rather  to  making  furniture  by  hand  and  not  much 
else. 

As  machinists,  they  are  poor  and  unreliable,  probablv 
due  to  the  lack  of  proper  training  in  good  shops,  which 
are  few  iu  Chile. 

All  the  construction  work  except  the  contract  work 
of  excavation  and  masonry  and  contract  oxcart  and  mule 
freighting,  had  to  be  done  by  day  workmen  under  for- 
eign foreman   (generally  English,  American  or  Scandi- 
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navian),  as  the  Chilian  workmen  and  contractors  were 
not  familiar  enough  with  such  work  to  be  trusted  with 
it. 

The   following   unit   costs    (U.    S.   currency)    of   con- 
struction work  may  prove  interesting: 

Canal  excavation  per  cubic  yard *<?  ^^7 

Canal  excavation  per  linear  foot  of  canal %  el 

Masonr>-  construction  per  cubic  yard    o-  ru 

Concrete  construction  per  cubic  yard ' i  56 

Canal  concrete  lining  6  in.  thick  per  square  y»ld ^  ■^ 

Canal  masonry  lining  1  ft    thick  per  square  }-atd o5  oi 

Flume  construction  complete  per  linear  foot ■ . .-  g^-^ 

Flue  construction  complete  per  M.  ft.  b.m ^'oa 

Tunnel  excavation  per  cubic  yard * ■»" 

Tunnel  excavation  per  linear  foot ?S  cJi 

.■^teel  pipe  lines  48-in.  diam    complete  per  linear  loot ,fo   i? 

Power-house  .«teel  work  erected  per  ton 14»  ■!' 

Power-house  building  complete  per  square  foot  of  floor  space ly.Oo 

Power-house  machinerv  and  electrical  equipment  compteie  net  generated 

horsepower                              ^    J»  g» 

Substation  building  per  square  foot rti 

Substation  equipment  per  horsepower  output n'qfi 

Freighting  by  oxcart  per  ton  mile 0  3o 

The  location  survey  of  the  plant  was  begun  in  Novem- 
ber,   1901),   construction   commenced    in   January,    1010, 


.-Ixi'iSb-- 


Flu. 


-       19-6-      A 
\l.     TUIPOD  Tl{.\\.S.\ll.SSI(JX    TOWKK    M.VDE  OF 

Oi.i)  K.Mi.s  -VNii  Til-;  l{«)i).s 


and  the  first  unit   began  to  deliver  power  at  the  works 
in  August,  1!M  1. 

R.  T.  White  is  General  Manager  of  the  Braden  Cop- 
per Co.,  and  Pope  Yeatnian.  Consulting  Engineer.  The 
plant  above  descriiiod  was  designeil  and  built  under  the 
writer's  direction  as  Chief  Enirineer. 

To  .HfFUrr  l.lKht-^VriKbl  Ka-t'l|ir<i<'ntlnK  I'artH  in  hii;ll-Hpe<'i1 
KaKolInc  etiKlin  .s  for  :i  ul.irmil.ll.x,  ai-i  oplan.H.  i-lc.  i-xporl- 
munts  ar<-  belriK  made  In  the  use  of  miiKniilluni.  .in  alloy  of 
aluminum  and  maKncHlum.  with  thi-  very  low  apeclfle  Kravlty 
of  2.3.  IcHH  than  that  of  aluminum.  Accordlnn  to  a  papt-r  by 
MorrlH  R.  Mathol.  r>ad  ri-CHntly  befori-  th<-  So<li.ty  of  Aulo- 
moblle  KnKlnetTM.  In  New  Vork.  maKr.allum  pUtnoH  havi-  been 
■  uccesnfully  uiieil  In  Mui-h  i-nKlni-H.  allhoUKh  th«-  mplal  mellH 
at  only  12.5K*  F.  An  th.-  thtrmal  conductivity  of  maKnalium 
la  fourtiM-n  tlmcH  an  Kr«-at  an  that  of  Iron,  the  heat  Ih  lran«- 
mlttpd  much  more  rapidly  from  the  8urfa<i-  of  thi-  plHton  ex- 
poipd  to  the  heat  of  combu>illon  to  the  wati-r-Jacki-lcd  cylln- 
i.er  wall.  MuKnallum  ha»  aUo  been  UH.-d  for  enKlni-  connecl- 
Jhk  rod».  An  ndvantaKi-  of  the  mital  for  both  th.'Hi-  purpoacH 
la  that  It  Is  an  excillenl  h.-arlnK  metal.  It  Ik  claimed  to  hnvu 
u  much  lower  coi-mclcnt  of  friction  than  either  babbitt  or 
bronz<>.  A  14-cyllnd«T.  go-hp.  ifroplane  i-nKln<-  now  under, 
conatructlon  hnii  cyllndem  3%x4  In.  made  of  ati'el  tublnK. 
MaKnallum  In  uned  for  cyllndi-r  headn.  platnna.  connectlnir 
rod*,  pUBh  roda  and  valve  iruldea  and  for  the  crank  caae.  The 
complete   mo. or   will   weiKh   lem.   than   2nO   lb. 


Reinforced-Concrete  Trolley    Poles  in 
Syracuse  and  Utica 

Three  years'  trial  use  of  reiuforced-concrete  poles  for 
trolley  and  railway  transmission-line  work  in  Syracuse 
and  Utica  has  proved  so  satisfactory  that  the  X'ew  York 
State  Railways  Co.  has  installed  at  its  Eastwood  yard 
a  plant  having  a  capacity  of  10  to  15  poles  a  day,  accord- 
ing to  an  article  in  the  Electric  Railway  Journal.  Mar.  15, 
1913. 

The  yard  is  5U.\300  ft.  and  is  at  one  end  of  the  mater- 
ial-receiving yard  adjacent  to  a  steam  railroad.  A  36- 
ft.  span  gantry  crane,  equip]ied  with  a  3-ton  hoist,  travels 
on  rails  the  length  of  the  yard  to  handle  the  concrete 
hopper  and  the  poles. 

Four  standard  sizes  are  made  at  present :  ( 1 )  One 
with  1  7-in.  top,  30  ft.  long,  the  standard  trolley  pole 
for  ciiy  construction  with  either  brackets  or  spans;  (2) 
with  7-in.  top,  35  ft.  long,  for  interurban  work;  (3)  with 
8-in.  top,  30  ft.  long,  for  heavy  city  construction;  (4) 
with  8-in.  top,  45  ft.  long,  for  feeder  lines.  The  rein- 
forcement is  as  shown  in  Fig.  1,  and  has  been  designed 
for  maximum  economy  of  steel  by  calculation  and 
test.  The  standard  jmle  for  city  construction  has  four 
%-in.x29-ft.  6-in.,  four  i/2-in.x'23-ft.,  four  y2-in.xl6-ft., 
and  four  i^-iu.xS-ft.  twisted  .-iteel  rods  laid  about  one 
incb  {roin  the  concrete  surface  as  shown  in  Fig.  1.  Poles 
■witn  8-in.  tops  have  the  same  arrangement  of  rods  twit  all 
of  %-in.  size,  and  the  long  poles  merely  liavt'  the  rods 
lengthened  at  the  top. 

The  poles  are  cast  in  forms,  such  as  are  shown  in 
Fig.  2,  mace  from  three  2-in.  Georgia-i)iiie  planks.  The 
side  planks  are  clamped  in  position  by  notched  '.i.v4-in. 
pieces  above  and  below.  Chamfered  corners  arc  jirovided 
by  triangular  corner  stri]>s.  Pieces  of  round  iron  are 
inserted  where  holes  in  tlie  pole  are  needed  and  gains  for 
crossanns  are  niarlu  by  lilocks  nailed  to  the  form  at 
proper  places. 

The  concrete  i*:  hand  mixed  and  is  larried  in  a  one- 
ton  hopper  Irom  form  to  form.  The  following  specifica- 
tions are  followed : 

SPECIFICATIONS    POfl    FORM.S: 

This  form  to  be  bui't  of  hard  pine  and  chamfer  strips 
to  bo  put  on  with  scrtW'  and  finlshlnB  nails  Side  cleats  to 
be    bolted. 

Chamfer  strips  to  be  placed  on  side  sections  of  form.  Gain 
block  placed  on  bottom  section:  if  cbamler  atripf  come  higher 
than  ^aln  block  two  smail  strips  .~re  to  be  olaced  on  Kain 
block    as    shown. 

Forms  should  be  oiled  before  usInR  inside  Tind  out  with 
raw  linsi-ed  oil.  Holes  throuRh  pole  for  bolts  made  by  blank 
bolts,  same  si7.<'  as  hole,  embedib'd  In  concrete  through  form 
and    pulled    out    two  days  after   caatlnt;   pole. 

Bolts    should    be    loosened    by    turnlni;    allKhtly    six    hours 
after    pole    Is    <»st. 
IN.STRUCTIONS    FOR  CASTINC,   <'ONCRRTE  POLES: 

Before  castInK  poles,  oil  form  Inside  with  u  mixture  of  one 
part  black  oil  and  one  part  trasolln.-.  This  olllnff  to  be  don« 
Immediately    before    castlnK    pole. 

The  concrete  mixture  to  be  formed  from  one  part  cement, 
two  parts  sand  and  two  parts  atone,  measurement  to  bi-  mado 
by    volume. 

All  atone  used  to  be  clean  and  free  from  loam  or-  dirt. 
ThoraUKhly    wet    the    stone    In    the    pile    before    mIxInK. 

Sand  to  be  fre<-  from  loam  or  dirt.  Placi-  the  proper 
•imount  of  sand  on  the  mlxlnn  board  and  spread  out  to  a 
thickness  of  4  In.  On  this  snnd  plaie  thi-  ceminl  and  turn 
both  three  times,  after  which  apply  the  water  anil  turn  so 
that  the  mass  Is  entlr.Iy  wet  Spread  nut  this  mortar  aifnln 
In  a  4-ln.  layer  and  dum|)  th.-  stone  In  another  layer  on  top. 
Turn  th«'  mortar  and  ston«'  until  mortnr  and  stone  are  thor- 
oughly   Intermixed       The    concrete    mixture    must    not    bo   left 
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on  thf  boiucl  long  iiiouRh  to  require  retempiMluK.  Inii  .siiouM 
bo    placed    in    the    forms    at    once. 

In  plaeliiK  the  reinforcing  rods  k'roat  can-  nnist  lie  used 
properly  to  locate  the  s.inie  an. I  maintain  In  the  proper  po- 
sition. 

The  time  of  reniovioK  of  side  forms  and  moving  of  pole  to 
HtoraKe  will  vary  with  the  weather,  hut  in  no  case  shall  a 
pole  be  lifted  until  9G  hours  have  elapsed  after  casting.  After 
removal  from  the  forms  the  pole  shall  he  painted  with  a  mix- 
ture of  one  part  cement  and  one  part  sand,  the  pole  beint? 
wet    before    the    application    of    this    paint. 

Remember  that  a  ciack  formed  in  a  pole  by  handling  too 
Kreen   cannot    be    healed. 

In  the  storage  and  shippint;  nl'  poles  2-in.  cleats  must  be 
placed  between  the  si'paratc  linii/.imlal  layei-s  of  poles  to 
allow   altaclmieiit    of    clamp.s    f,,v    lia  n.l  I  iiii.;. 

The  cdst  dl'  tlic  sliiii<l,ii-(l  |Milc  is  fi'om  ^'.).M)  to  $13 
eai-li,  "itli  stuiK'  ami  siiml  at  $1  \k'.t  (:u.yd.,  femeiit  at 
$1.1(1  |UT  l)ljl..  and  lalioi-  al  Ki  lo  ITi^f-  per  hr.,  but  not 
iiu-liidiiij;'  iixcrhrad   rhar^cs. 

Ill  the  .spriiij;-  til'  IIMl,  tests  wciv  made  on  the  3(;-ft. 
type  with  (J-iii.  tup,  uhicli  was  nu  trial.     Two  poles  were 
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set  ;J.S  ft.  apart  with  a  15-in.  rake.  A  ring  of  concrete 
•was  i)laced  at  the  hutt  of  each  pole  on  the  grotind  line. 
A  span  wire  was  stretched  between  the  two  tops  and 
pulled  np  to  a  tension  of  lliHl  lb.,  which  produced  a  de- 
flection of  ;!  in.  The  sjian  wiiv  was  then  loaded  at 
points  correspond iiio-  to  the  center  line  of  two  tracks, 
to  1332  lb.  On  removal  of  this  load  a  permanent  set  of 
2%  ill.  remained  in  the  pole.  The  same  load  was 
again  applied  and  the  span  wire  was  cut  at  the  center, 
when  the  ])ole  returned  i>ractically  to  its  original  po- 
sition. Later  tests  with  the  7-in.  to]i  pole,  which  was 
finally  adopted,  showed  greater  strength  :  this  pole  had  a 
greater  area  of  steel  at  the  ground  line  where  the  old 
design  showed  signs  of  failure. 

It  was  found  that  success  with  these  poles  depended 
on  the  facilities  for  erecting.  At  first  a  portable  derrick 
made  from  an  old  road  scraper  was  used,  but  later  a 
special  derrick  wagon  was  built. 


Hydraulic  Excavation  on   Panama 
Canal  Slides* 

The  (•ucara<ha  slide  and  the  Hiid.-  Immi-<llately  north  of 
Gold  HIU,  on  the  i-ast  bank  of  thi-  canal,  have  broken  back 
so  far  from  the  canal  center  linc>  that  the  Hlope  of  the  earlli 
at  their  outer  edges  is  away  from  the  prism.  Gold  Hill, 
which  Is  between  the  two  si  ides,  rises  to  652  ft.  above  »ea 
level  and  presents  a  sheer  face  of  daik.  hard  rock  rising  to 
482  ft.  above  the  canal  bottom.  This  mass  stands  as  firm 
as  Gibraltar.  whlli>  the  soft  material  flanklnK  it  at  the  creMt 
of  the  continental  divide  Is  Involved  In  slides  which  are  ex- 
ceeded In  vidnine  only  by  the  slide  diagonally  opposite,  on 
the  west  bank  at  f'uiebra,  \'ci  othir  breakn  reach  so  hlRh 
above  the  canal   bottom. 

Equipnunt  used  in  the  hydraulic  excavation  south  of 
Miraflores  locks  is  beini,'  Installeil  for  the  purpose  of  slulc- 
iUK  material  fiom  the  tops  of  the  slides  back  Into  the  valley 
toward  which  the  earth  slopes  on  thi-  two  sides  and  at  the 
rear  of  Gold  Hill.  The  surface  over  which  it  Is  proposed  to 
waste  the  spoil  is  about  240  ft.  above  sea  level.  The  con- 
struction of  fiume.s  on  grades  of  4.<i  and  ^'■.',  will  allow  the 
Kluicing   of   eartli    down    to   an    el.vation    of    330    ft.    above    sea 


.Sluicing  will  begin  at  the  tcip  <if  the  slide  to  the  north  of 
Gold  Hill.  Under  the  original  survey,  it  was  estimated 
that  1,400,000  cu.yd.  were  to  be  removed  from  this  area,  but 
a  later  break  of  the  earth,  farther  back,  has  rendered  esti- 
mates  of   the   extent    of   operations   onl.\'    approximate. 

It  is  estimated  that  between  1,000.000  and  1.500,000  cu.yd. 
can  be  removed  economically  by  hydraulic  sluicing  In  the 
Cucaracha  territory,  in  addition  to  that  which  will  be  .sluiced 
down  the  slide  into  the  canal,  to  be  removed  later  by  suc- 
tion dredges.  The  material  to  b,-  excavated  is  mostly  soft 
earth,  and  includes  a  dump  made  from  th^-  Fr>-nch  excava- 
tion. 

Water  will  be  stippiied  by  damming  tin-  npi)er  Obispo 
River  and  several  of  its  tributaries,  draining  a  watershed 
with  a  total  area  of  4.1  sq.mi.  This  will  be  accomplished 
without  difficulty,  because  the  course  of  the  stream  is  al- 
ready crossed  by  an  American  dump  through  which  20-ln. 
pipes  have  been  laid  for  drainage.  The  w^ater  can  be  dammed 
by   merely    raising    the    pipe    intakes    with    vertical    elbows. 

Foundations  and  retaining  walls  for  the  pumi)ing  sta- 
tion have  been  built  of  concrete  at  a  point  near  the  relocated 
line  of  the  Panama  R.R.,  about  four  miles  above  Pedro 
IMiguel,  and  3000   ft,  east  of  the  canal,  opposite  Culebra. 

The  station  is  to  be  equipped  with  half  of  the  Agua  Dulee 
pumping  plant,  consisting  of  two  24-in.  triple-expansion  hor- 
izontal pumping  engines  and  500-hp.    boilers. 

Each  unit  was  originally  rated  to  deliver  7500  gal.  per 
min.  at  150  lb.  pressure.  In  their  worn  condition,  however, 
and  in  forcing  water  against  a  100-ft.  rise  to  the  level  ot 
excavation,  they  will  be  counted  on  to  furnish  water  at  the 
monitors   under    pressure    of    only    SO    to    S5    lb.    per   sq.in. 

The  pipe  line  from  the  station  to  the  top  ot  the  slide  on 
the  north  side  of  Gold  Hill  is  approximately  a  mile  in  length. 
When  the  excavation  is  extended  toward  the  Cucaracha 
slide  an  electrically  driven  "booster"  pump  is  to  be  installed 
on  the  northeast  side  of  Gold  Hill  at  elevation  425  ft.,  200 
ft.  above  the  pumping  station.  The  pipe-line  approach  to  the 
Cucaracha  slide  will  be  made  through  a  saddle  between  the 
main   pait   of  Gold  Hill   and    an   adjacent    knob. 

The  pumping  plant  and  maciiine  shop  are  close  to  a  spur 
extending  from  the  relocated  Panama  R.R..  and  additional 
tracks  render  the  area  accessible  to  trains  and  locomotive 
cranes   for   the    handling   of   heavy   parts. 

The  foundation  for  a  fuel-oil  tank  to  hold  leiie  lilil.  is 
laid    near    the    station. 

It  is  expected  that  sluicing  will  begin  about  the  middle  of 
June,  by  the  time  the  rainy  season  flow  of  the  streams  has 
accumulated  a  Kurtieic-nl  reserve  supply  of  water  at  the 
pumping    plant. 

The  (ontraet  for  Supply  "f  Crude  Petroleiim  by  the  T'nion 
Oil  Co.,  of  California,  to  the  Isthmian  Canal  Commission  and 
the  Panama  R.R.  has  been  extended  until  June  30,  1914.  This 
company  has  supplied  crude  oil  since  August,  1907.  and  in 
November  ot  that  year  completed  a  pipeline  across  the 
Isthmus.  At  first  oil  was  delivered  at  the  rate  of  90c.  per 
barrel,  but  since  1909  a  price  ot  $1.10  has  been  obtained.  The 
maximum  amount  that  can  be  purchased  in  any  one  month 
at  present  is  100.000  bbl.  The  total  annual  barrels  jumped 
from  6919  in  1907  (five  months  only)  to  154.817  in  190S,  and 
has   steadily   increased   to   913,723    in    1912. 

•From  the'  "Canal   Record"   of  Apr.   16,    1912. 
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A.  Year's    Experience  with  the  Boston 

Public   Works  Department 

Organization 

The  new  orgauizatiou  of  the  city  engineering  depart- 
ments of  Boston,  Mass.,  was  described  in  our  issue  of 
Dec.  22,  1910.  Tlie  wliole  service  was  reorganized  at 
that  time  under  one  engineering  head,  and  for  this  office 
the  city  secured  the  services  of  Louis  K.  Rourkc.  then 
Commissioner  of  Streets  and  for  four  years  previous, 
Assistant  and  Acting  Division  Engineer  on  the  Panama 
Canal. 

After  a  year's  trial,  Mr.  Rourke  reports  that  the  or- 
ganization is  a  success.*  From  Mr.  Rourke's  recent  re- 
port on  this  first  year's  work  of  the  organization  we  take 
the  following  extracts,  which  give  in  greater  detail  than 
our  original  article,  the  organization  and  the  work  of  its 
various  branches.  The  accompanying  chart  shows  the 
.scheme  of  organization  diagranimatically  with  the  sal- 
aries cif  the  various  bureau  heads. 

Gknki.ai.  Ohgan'izatiox 

The  primary  reason  for  the  creation  of  the  Public  Works 
Department  was  to  secure  creater  efficiency  in  the  work  of 
the  Engineerinp.  Water  and  .Street  Departments.  Each  of 
these  departments  was  under  a  separate  head  and  frequently 
there  was  a  clash  of  authority,  overlapping  and  duplication  of 
work. 

The  Public  Works  Department  as  now  organized  i.-s  di- 
vided Into  three  divisions.  At  the  head  of  each  division  is  a 
competent  Division  Engineer.  The  functions  of  the  three 
divisions  are.   briefly,   as  follows: 

The  Bridge  and  Ferry  Division  has  the  charge  and  care  of 
•ill  bridges  used  as  highways,  which  are  in  whole,  nr  in 
lart.  under  the  control  of  the  city:  the  care  and  manage- 
ment of  the  ferries  owned  by  the  city,  including  boats,  slips, 
drops  and  buildings. 

The  Highway  Division  has  charge  of  the  construction  and 
maintenance  of  roadways  and  sidewalks:  the  collection  and 
removal  of  ashes,  garbage,  refuse  and  street  cleanings:  the 
care   of   lamps   and    the    lighting    of   streets,    parks    and    alleys. 

The  Sewer  and  Water  Division  has  charge  of  the  con- 
struction of  sewers,  catch-basins  and  waterways;  the  care  of 
the  water  supply  owned  by  the  city:  the  installation  of 
meters,  water  services  and  the  laying  and  relaying  of  water 
mains. 

The  accounting  force  of  the  department  has  been  merged 
Into  one  body  under  the  charge  of  a  chief  clerk.  An  office 
has  been  opened  where  all  complaints,  such  as  defects  In 
streets,  the  nonremoval  of  a.shes  and  offal,  watering  and 
oiling  of  streets,  etc..  are  received  and  from  there  forwarded 
to  the   proper  person   for  attention. 

BlIIIKiF.   AND    FkHIIV    DIVISION 

The  division  Is  under  the  general  charge  of  Division  En- 
gineer F.  H.  Fay  and  the  staff  Is  divided  Into  five  subdi- 
visions, the  head  of  each  of  these  reporting  directly  to  the 
Division  Engineer.  The  subdivisions  consist  of  three  en- 
gineering divisions,  namely,  the  designing  staff,  under  the  di- 
rection of  the  designing  engineer,  having  to  do  with  the 
design  of  bridges,  foundations,  etc.:  the  construction  staff, 
under  the  engineer  of  construction,  having  the  supervision 
of  the  construction  and  principal  repair  work  of  bridges, 
foundations  and  ferry  landings:  and  a  speiial  engineering 
r.taff  under  the  engineer  of  special  work,  which  has  charge 
of  grade  crossing  abolishment  work  and  engineering  work 
of  a  general  nature,  both  for  this  and  other  <lty  departments. 
In  addition  there  Is  thi-  bridge  maintenance  force,  under  the 
supervisor  of  bridges,  and  Ihe  ferry  maintenance  force,  under 
the  general   foreman  of  the   Ferry  Si'rvlce. 

The  positions  of  lilvlsion  Engineer,  the  heads  of  the  three 
engineering  MUbdlvlsionH  and  supervisor  of  bridges  are  fllled 
by  civil  engineers,  all  of  whom  had  previously  been  connected 
with    the    former   r'lty    Engineer's   office. 

The  organization  of  the  Bridge  and  Ferry  Division  has 
worked  satisfactorily  during  the  yi-ar  and  has  already  been 
productive  of  good  results.  In  the  rtrldge  .Service  there  has 
been    notable    Improvement    In    the   methods   of   caring    for   the 
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city   bridges,   owing  to  effective   cooperation   between    the   en- 
gineering  and   bridge   maintenance   staffs. 

Under  the  system  formerly  existing  the  City  Engineer  was 
required  to  make  inspections  and  report  upon  the  safety  of 
bridges  as  well  as  to  supervise  all  repairs  affecting  the 
strength  of  these  structures.  The  care  and  maintenance  of 
the  bridges  rested  with  the  Superintendent  of  Streets.  The 
result  of  this  arrangement  was  that,  although  the  City 
Engineer  repeatedly  recommended  repairs  on  bridges,  he  had 
no  authority  to  put  his  recommendations  in  force.  His  rec- 
ommendations were  frequently  ignored  and  bridges,  particu- 
larly those  over  railroads,  were  allowed  to  suffer  through 
ni  gleet,  until  in  some  instances  they  became  unsafe  and  ex- 
tt  nsive  repairs  and  even  rebuilding  were  made  necessary. 

TIiGHWAY  Division 

Tile  division  is  under  the  general  charge  of  Division 
Engineer  James  H.  Sullivan.  The  subdivisions  of  tlie 
bureau  include  a  paving  service,  which  looks  after  the 
maintenance  of  all  .street  surfaces,  the  pavement  of  streets 
and  the  construction  of  new  streets;  a  sanitary  service 
which  takes  charge  of  the  collection  and  disposal  of  ashes, 
garbage  and  refu.se  of  all  kinds:  a  street  cleaning  service; 
a  ,-treet  water  and  oiling  service,  and  a  street  lighting 
service. 

For  convenience  in  handling  the  garbage  and  refuse 
collection  and  dispo.sal  problem  the  city  is  divided  into 
nine  sanitary  districts,  in  four  of  which  the  work  is 
done  by  contract,  while  in  the  other  four  the  work  is 
done  by  city  day  labor.  The  contract  districts  are  the 
outlying  sections  of  the  city.  East  Boston,  Brighton,  West 
Ro.xbury  and  Dorchester,  and  the  dis))osal  in  nearly  every 
instance  was  by  inland  duni])s.  The  cost  of  collection 
and  removal  in  these  districts  ])ei-  ton  varieil  fi'oin  .$(1.77 
to  $1.25,  including  asiics.  The  average  for  the  four  dis- 
tricts was  $1.12  ])cr  ton,  or  $ii..")7  per  ca])ita  per  year. 

In  tile  five  central  city  districts,  where  the  collection 
and  removal  was  done  by  city  day  labor,  the  methods  of 
disposal  were  liy  inland  dum])s,  dumping  in  the  sea  and 
liy  contracts  witii  rendering  companies.  The  average  cost 
])er  ton  varied  from  $1..S2  to  $2.7f).  including  ashes.  The 
average  cost  for  the  entire  five  districts  was  $2.04  ])er 
Ion,  or  $1.32  jicr  cM])ilM  per  year. 

.Si:wi:i!   A.\i>    \\'a'ii:i;    Division 

The  division  is  luiilcr  Dixisicm  lOiigincer  F.  .\.  Mdll- 
iics.  wiio  states  tiiat  : 

The  work  is  seiiously  hamlicappi  <1  by  the  number  of  em- 
plo.vees  who  are  unabU-  to  perform  a  reasonabh-  day's  work 
by  reason  of  age  or  physical  inability,  a  majority  of  these 
men  having  grown  old  in  faithful  service  to  the  city:  an  ex- 
tension of  the  pension  .system  to  embiace  the  old  and  deserv- 
ing employees  of  all  grades  would  serve  the  ends  of  Justice 
and   would   best   promote   elllclency. 

\  part  of  the  .Viewer  work  is  also  doiie  by  conlraet ;  tliis, 
however,  amounted  to  only  about  one-eighth  of  the  total 
construction  work. 

In  the  water  service  the  work  of  laying  and  relaying  pipe 
has  been  done  almost  entirely  by  contract,  the  award  being 
made  In  each  case  to  the  lowest  bidder.  An  Innovation  has 
been  made  In  the  manner  of  disiiosing  of  the  old  cast-Iron 
pipes  which  an-  taken  up  ii)  relaying  and  whii-h,  in  Ihe  past, 
have  been  hauled  by  the  city  to  the  department  yard,  where 
they  were  broken  up  iind  sold  for  Junk;  the  ni-w  system 
maki'H  Ihe  disposal  of  thi'  pipe  n  part  of  the  contract  by  re- 
quiring the  bidder  to  pay  a  stipulated   price  pir  ft.   for   It. 

The  work  of  waste  prevention  was  carried  on  with  a  force 
of  1.1  men.  substantial  resullH  li.-Ing  obtained  In  Dorchester, 
Wrst  Iloxbury,  llrlghton,  Chiirli-stown  and  a  part  of  Hox- 
bury:  In  Charlestown  the  <-ffect  of  thi'  work  was  piirtlcularly 
noticeable,  Ihe  consumption  being  reduced  1. 500.000  gal.  per 
(lay   by   two   months'    work    of   InHpi'ctlim. 

The  work  of  the  Distribution  llranch  has  been  confined 
almost  entirely  to  maintenance;  Ihat  elllclency  has  liK-reased 
Is  shown  In  the  actual  record  of  work  done,  the  Improve- 
ment  being  largely  due  to  better  discipline. 
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Some    Construction    F'eatures    of    the 

Substructure  of  the  Cumberland 

River  Bridge,  L.  &  N.   Ry. 

By  Howaku  M.  . I  ones* 

The  Louit^ville  &  Nashville  E.R.  Co.  is  now  buildiug 
a  new  low-grade,  double-track  railroad,  known  as  the 
Lewisburgh  &  Northern  R.R.,  south  from  Nashville, 
Tenn.,  to  Athens,  Ala.  The  maxinuim  grade  is  to  be 
0.4%  compensated  for  curvature.  Ten  miles  south  of 
Nashville  is  a  chain  of  hills,  the  summit  of  which  is  about 
500  ft.  above  the  low-water  level  of  Cumberland  River. 
To  secure  the  desired  grade  between  the  river  and  the 
Brentwood  hills  it  was  necessary  to  make  the  bridge  135 
ft.  above  the  low-water  line,  and  to  have  a  cut  at  Brent- 
wood 70  ft.  deep  through  solid  rock. 

The  bridge  is  to  be  for  a  single  track,  but  the  main  line 
south  is  to  be  a  double  track.  The  total  length  from 
abutment  to  ainitniciit   will   be  ^'SdT   ft.     The   north  ap- 


plaiit  and  methods  used  by  the  contractors  by  whicii  such 
a  result  was  made  possible  will  be  of  interest. 

Fig.  1  shows  a  general  plan  of  the  entire  work,  the 
location  of  the  masonry,  the  plant  used,  and  the  quarrv 
from  which  the  rock  was  obtained.  Reference  is  made 
below  to  this  sketch  in  describing  the  work. 

To  obtain  the  rock  footings  for  Piers  3  to  7  inclusive, 
it  was  necessary  to  excavate  the  sand  and  gravel  which 
overlaid  the  rock  in  depths  from  14  to  22  ft.  As  will 
be  seen  by  reference  to  the  sketch,  Piers  4  to  8  were  on 
a  gravel  bar.  To  add  to  the  ordinary  difficulties  the  City 
of  Nashville  had  in  years  past  used  this  gravel  bar  as  a 
natural  filter  and  had  placed  a  large  number  of  open 
rock  masonry  and  brick  galleries  underneath  it.  Although 
not  now  in  use  by  the  City  they  gave  a  great  deal  of 
trouble  in  excavating  as  it  was  difficult  to  get  the  sheet 
piling  through  them  or  to  fit  close  enough  against  them 
to  exclude  the  water.  The  Gould  steel  sheet  piling  were 
driven  to  rock  at  all  ])iers  from  3  to  7,  inclusive.  This  pil- 
ing proved   its  excellence   for  there  was   no   difficulty  in 
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*^*&yer  lank 


llllllin""" 
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proacii  coji.si.-ls  of  li::i  fi.  of  girder  viaduct  a])pr(jach ; 
tlie  main  river  is  crossed  by  seven  truss  spans,  three  deck 
spans  of  124  ft.  6  in.,  one  through  truss  span  300  ft., 
thrc^  through  truss  spans  200  ft.  and  the  south  approach 
is  also  a  girder  viaduct  approach  352  ft.  6  in.  in  length. 

Piers  3  to  8  are  all  funded  on  rock,  which  is  from 
16  to  20  ft.  below  the  low-water  line.  Pier  2  is  on  con- 
crete piles  and  Pier  1  on  clay.  The  pedestal  footings  on 
the  north  side  rest  on  a  com])act  yellow  clay,  and  a  ])art 
of  tho.se  on  the  .south  side  are  on  rock  and  a  part  on 
clay.  At  the  ends  of  the  approach  are  jjier  abutments  of 
rather  unusual  tyjie,  built  of  reinforced  concrete,  .so  as  to 
permit  tlie  earth  fill  to  take  a  natural  slo])e  around  them. 
All  of  the  substructure  masonry  is  of  concrete  ;  a  total 
of  17,500  cu.yd.  being  used  on  the  substructuic 

The  Fo.ster-Creightoii-Gould  Co.,  of  .Xashvillc.  Tmn., 
was  awarded  the  contract  in  Ihe  spring  of  HMa  to  build 
the  substructure  and  to  erect  the  steel  superstructure. 
The  time  fixed  by  the  railway  for  the  completion  of 
the  nia.sonry  was  Oct.  1,  lf»13.  Work  was  begun  Apr. 
1,  1912,  and  the  masonry  was  completed  by  .Tan.  1,  l!)i3. 
or  in  one-half  the  contract  time.  Tt  is  so  unusual  that 
a  work  of  this  magnitude  is  completed  so  far  ahead  of 
time  that    it    is   thought  a  descrij)tion   of   the   layout  of 


•Coiisiiltlnsr    KiiKlni' 
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Fig.  1.  L.vYouT  of  Conteactou's  Plaxt  at  Louisvillk 

&  Nasiivillh  R.R.  Bridge  across  Cumbei!Land 

RivEii.  Neai;  Xashville 

keeping  water  from  coming  through  the  sides  except  as 
noted  where  the  old  filter  galleries  were  encountered. 
Some  little  troidjle  was  encountered  at  one  of  the  piers  in 
keeping  the  water  out  on  account  of  a  large  fissure  in  the 
bottom.  This,  however,  was  overcome  by  walling  it  off 
and  putting  a  part  of  the  footing  in  at  a  time. 

The  centrifugal  pumps  carried  out  a  part  of  (he  mater- 
ial to  be  excavated  but  the  bulk  of  it  was  taken  out  i)v 

rricks  rigged  with  clam-shell  buckets.  Derricks  were 
set  up  at  each  pier  site  for  the  purpose  and  work  on  sev- 
eral piers  was  carried  .on  at  the  same  time.  The  last 
few  feet  of  the  material  overlying  the  rock  was  usually 
.so  comj)act  it  could  not  i)e  handled  economically  with 
the  clam  shells  and  lai)orers  picked  it  and  shoveled  it 
into  skips  which  the  derricks  handled,  all  excavated  ma- 
terial being  dumped  by  the  derrick  on  the  gravel  bar  just 
outside  the  coffer-dams.  Pier  8  footing  W!i.s  obtained 
without  the  aid  of  a  coffer-dam,  open  cribbing  being  all 
that  was  nece.ssary.  Pier  2  was  founded  on  concrete 
piles,  whicli  were  manufactured  and  driven  by  the  con- 
tractors.    Pier  1  was  founded  on  clay. 

Co.NSTHiCTfoN  Methods 
'J'lie  organization  for  Ihe  work  was  as  follows:  .\ 
general  su|)erintendent  in  charge  with  two  assistant  sui)- 
erintendents,  one  superintendent  in  immediate  charge 
of  Division  1,  which  e.xtended  from  the  north  abutment 
to  and  including  Pier  3,  the  other  superintendent  in 
charge  of  Division  2,  which  comprised  all  work  from 
Pier  4  to  the  south  abutment.  The  superintendent  of 
Division  2  also  had  charge  of  the  crusher  plant.  Each 
division  superintendent  had  under  him  gangs  of  car- 
penters, laborers  for  excavations,  aiul  concrete  mi.ving 
and  placing  crews. 


Miiv  •>'■.',  llti:; 
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ri\cr,  a  dcrnck  was  set  up  on  tup  iil'  tlir  bank  near  IIh' 
railroad  sidc-irark  and  ust'd  as  a  fjonoral  unloadiiifj  der 
rnk  Icir  lorni  hinilior,  falsework  polos,  niacliincry,  etc 
'I'liis  ik'rriik  also  plauud  (lie  roiiciTlc  in  I'Iit  Sand  the 
Tour  |H'dr<lal  footinfis  between  the  main  traek  and  side 
track.  'I'he  eenieiit  bouse  was  sn  lurated  (111  lllr  side 
of  tlle  bank  below  tlle  side  track  that  the  eelilelit  eould  be 
cliuted  down  rroin  the  ears  direet  iiiln  the  eenieni  li<iuse. 
Cement  was  handled  froni  the  house  to  the  mi\er  plal 
form  and  tram  ears.  The  nii\er  was  loeatt'd  at  a  still 
lower  elevati<iii  and  I'eil  from  a  reeeivin^i  lu)])per.  'IMi" 
lilatforiii  o\ei-  the  mixer  was  covered  in  to  enable  the 
handling;-  of  cement   in  rainy  weather  witl.mil    injiirv. 

About  .SOO  ft.  to  the  east  of  the  center  line  of  the 
bridge  a  good  quarry  was  located  and  a  crusher  i)lant  was 
installed  to  make  all  the  large  and  fine  aggregate  for 
the  work,  tiic  limestone  dust  being  n.sed  for  sand.  The 
crusher  was  elevated  above  the  cpiari'y  .so  that  after  the 
product  pa.ssed  through  the  crusher  it  was  handled  b\' 
gravity  through  the  screens  into  bins,  from  bins  into 
tram-cars  undQrneath  the  bins.  These  trijni-cars  were 
built  to  take  one  charge  (d'  crushed  rock  and  limestone 
dust  for  a  one-yard  mixer,  the  car  lieing  divided  into 
compartments   so    that    llu'    nnilerials   could    he    properly 


111  lifts  of  i;  ft.,  this  hem;;  the  safe  height  for  OIK-  day'a 
work. 

The  water  for  the  mixing  on  this  side  was  secured 
dii-cci  fnmi  the  eiiy  supply.  TIm;  pumping  station  of 
the   City   of    .\ash\ille   iiappi'iied    to   be   located   jUst   West 

(d'   the    biid;;c   site,    I    besiiles   securing   water   from    it, 

I  he  sleatii  suppl\  for  I  be  iiii\i-r  and  the  hoisting  engines 
(ill  this  di\isioii  diinn;^  nio>i  id'  I  hi  time  was  secured  from 
the  power  plaiil  of  ilii^  Station.  The  se(;uring  of  this 
steam  supply  froni  the  pumping  station  was  a  great  con- 
venience in  that  It  a\oided  the  trouble  of  having  a  great 
number  of  small  boilers  located  where  they  woidd  l)e 
dillicidt  to  handle  if  any  sudden  ri.se  in  the  river  oecurreij, 
and  where  coal  loading  was  inconvenient.  It  also  facili- 
tated oj)erations  because'  tlie?-e  was  never  any  tinu-  day 
or  night  when  steam  could  noi  be  iiad  on  a  moment's 
notice. 

I'ier  S  and  the  fmir  peilestals  between  the  main  and 
side  track  of  the  Tennessee  Central  If.li'.  were  put  in 
by  the  derriik  sliowii  in  Fig.  1.  ihe  ilerrick  taking  the 
concrete  direct  fruiii  the  mixt'r  and  ])lacing  it.  The 
other  ])edestals  on  the  south  approach  and  the  south  abut- 
ment )iier  were  put  in  by  a  smaller  mi.xcr  '^-cu.yd.  ca- 
pacity). This  mixer  was  located  at  the  scnitli  almtment 
pier  and  Ihe  coiicicie  lor  Ihe  pedestals  was  elevated  and 
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measured.  As  the  ordinary  run  of  crusher  would  not 
[n'oduce  sufficient  fine  aggregate  to  ftiriiisli  the  sand 
content,  a  pulverizer  was  )iut  in  just  beyoinl  the  end 
of  the  screen  and  the  tailings  from  the  screen  were  pul- 
verized. 

When  a  car  had  receixed  its  charge  from  the  bins 
a  mule  was  hitched  to  it  ami  ].iulled  it  to  the  mixer. 
Four  cars  and  two  mules  were  found  sufficient  to  keep  the 
plant  going  to  capacity.  The  cars  were  side-dump  cars 
aud  emptied  their  load  direct  into  a  hop])er  which  iu 
turn  fed  the  mixer,  the  cement  being  dumped  into  the 
hopper  by  a  laborer  located  on  the  ]datform  over  the 
mixer.  After  the  concrete  was  mixed  it  was  emptied 
through  a  chute  into  a  side-dump  car  which  was  carried 
out  on  the  tram  track  to  the  pier  wanted,  then  carried  by 
elevator  hopper  to  the  height  wanted.  At  Pier  R  an 
elevator  was  not  used,  but  the  coiK'rete  was  handled  by 
derricks,  the  upper  part  being  built  by  a  derrick  located 
on  the  falsework  which  was  put  up  for  the  steel  erection. 
It  will  be  seen  by  reference  to  the  sketch  that  this  tram 
track  went  from  the  mixer  out  to  Pier  4. 

The  cars  were  handled  both  to  and  from  the  mixer 
by  a  haulage  engine  at  the  head  of  the  tram  track.  This 
engine  was  geared  so  that  it  handled  these  cars  with 
high  speed.  It  was  customary  to  work  on  two  or  more 
piers  at  the  same  time,  placing  the  ccuicrete  alternately  in 
them.  While  concreting  was  going  on  the  carpenters 
were  at  work  on  other  piers  getting  the  forms  ready  for 
the  next  day's  concreting.     The  piers  were  carried   up 


carried  by  chutes  to?the  ])oints  wanted.  The  m-itei-iais 
for  the  concrete  were  hauled  by  wagon.  At  the  south 
abutment  jiicr  the  small  mixer  was  located  so  that  it 
<lischargcd  through  chutes  direct  to  foundations,  aiul  the 
pier  brought  up  as  far  as  jmssible  in  this  manner.  The 
ni)per  part  was  put  in  by  the  iiiie  of  an  elevator. 

This  small  mixer  was  afterwards  moved  out  on  the 
gravel  bar  at  the  site  of  Pier  I  and  was  there  used  to  as- 
sist in  pushinsr  the  wcjrk  on  that  pier.  While  operating 
at  Pier  4  the  materials  f<ir  the  eoiu'rete  were  taken  direet 
from  barges  by  a  derrick.  In  this  wav  it  a.ssisted  very 
materially  m  making  ia]nd  ])rogress  possible. 

Division'  Xo.  1 — There  was  a  natural  slough  on  the 
south  side  of  the  river  just  about  o])posite  the  crusher 
]dant.  A  tram  track  was  run  from  the  crusher  plant 
down  to  this  slough.  The  last  -M  ft.  of  this  tram  was  on 
trestle  work.  A  barge  would  be  brought  up  the  slough 
to  the  end  of  the  tram  track  and  cars  loaded  with  crushed 
rock  would  then  be  brought  from  the  crusher  r)lant  and 
dum])ed  through  the  trestle  on  chutes  which  emptied 
into  the  barges.  After  getting  its  load  a  tow  boat  would 
transfer  the  barge  over  to  the  north  side  of  the  river  ad- 
jacent to  the  large  derrick  which  was  placed  on  the  river 
bank  for  the  purpo.«e  of  handling  all  materials  from  the 
barges.  This  derrick  was  a  steel  derrick  with  a  108-ft. 
boom  and  bull  wheel.  It  was  founded  on  piles,  for  the 
bank  at  the  point  was  not  sufficiently  stable  to  rest  on. 

It  was  found  necessary  to  secure  sand  from  the  river 
for  the  work  on  the  north  side  as  the  crusher  and  pul- 
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veriziiig  jjlant  could  not  produce  limestone  dust  fast 
enough  to  keep  the  work  ou  both  sides  going  at  the  rate 
desired.  Some  gravel  was  also  used  on  the  north  side 
work  for  the  coarse  aggregate.  The  pulverizer  failed  to 
produce  the  results  guaranteed  by  the  makers  and  for  that 
reason  alone  was  it  necessary  to  get  river  sand. 

A  stationary  mixing  plant  was  located  between  Piers 
2  and  3.  Bins  to  contain  rock  and  sand  were  located 
side  by  side  over  the  mixer,  and  a  double  cement  house 
with  an  open  platform  between  was  built  just  eastwardly 
from  these  bins.  All  were  elevated  so  that  the  material 
w^as  handled  by  gravity  into  the  mixer.  The  large  der- 
rick took  the  material  from  the  barges  and  placed  it 
in  the  bins.  It  handled  the  cement  in  skips,  taking  up 
about  40  bags  at  a  time  and  placing  it  on  the  open  plat- 
form between  the  two  cement  houses.  Laborers  then 
handled  the  cement  ou  trucks  and  stacked  it  in  the 
houses. 


Fig.  3.  View  ykom  Soi-Tir  Ahutmext  of  BninoE 

The  rock  and  sand  wen;  dro]i|ic(l  iiiti)  a  nicasuriiig  hop- 
per and  the  cement  em])tie(l  by  hand  into  the  hopper, 
the  whole  charge  then  being  dumped  into  the  one-yard 
ini.xer  below.  Leading  from  the  mixer  was  the  concrete 
tram  track  which  was  located  on  the  center  line  of  the 
bridge  in  order  to  facilitate  the  handling  of  the  concrete 
to  the  pedestals  on  each  side.  This  track  was  ])laccd 
at  sufficient  elevation  so  that  the  concrete  could  be  handled 
in.  ihute.s  from  the  car  to  the  ])lace  wanted.  This  tram 
track  wa.s  also  controlled  by  a  haulage  engine  located 
at  the  end  of  the  track.  A  derrick  was  placed  at  the 
north  abutment  pier  to  handle  the  reinforcing  steel  in 
this  abutment  pier  and  to  also  place  the  concrete.  The 
abutment  pier  was  first  built  and  then  the  pedestals  were 
built  from  north  to  south  and  the  tram  track  shortened 
as  the  work  progressed.  Pier  1  was  built  by  the  aid 
of  an  elevat<jr,  as  were  also  Piers  2  and  3.  The  derricks  at 
]'ier  2  was  erected  for  the  purpose  of  handling  the  leads 
for  the  pile  driver  u.sed  in  driving  the  concrete  l)iles 
in  llie  foundation  of  Pier  2.  A  steam  hammer  was  used. 
Pier  ;')  was  brought  up    by  the  large  derrick  to  about  the 


height  of  top  of  bank,  the  derrick  taking  the  concrete  di- 
rect from  the  mixer  in  a  bucket  and  dumping  it  in  the 
pier.  After  it  reached  this  height  it  was  allowed  to  re- 
nuiin  until  the  other  work  north  of  Pier  3  had  been 
completed.  The  tram  track  was  then  extended  out  to 
Pier  3  and  an  elevator  built  there.  The  tram  cars  then 
handled  the  concrete  to  the  elevator  which  in  turn  hoisted 
it  to  place  wanted. 

The  Panorama  view  of  the  river  piers  (Fig.  2)  was 
taken  when  the  stage  of  river  was  such  that  the  gravel 
bar  was  completely  submerged.  Fig.  3  is  from  a  photo- 
graph taken  looking  northwardly  from  the  south  side 
and  shows  the  gravel  bar,  location  of  tram  tracks,  eleva- 
tors, hoists  and  some  of  the  derricks. 

There  was  no  serious  accident  to  men  or  equipment 
during  the  actual  progress  of  the  work.  While  the  prog- 
ress made  was  rapid,  yet  with  the  arrangements. and  or- 
ganization of  the  work  it  could  have  been  done  much 
quicker  if  it  had  not  been  for  the  difficulty  in  getting 
the  rock  footing  for  two  of  the  piers,  which  difficulties 
were  fissures  in  the  bottom,  and  the  old  galleries  hereto- 
fore noted. 

Four-Cyltnder  Compound  Locomotives  of  the  2:$;0  and 
2:10:0  classes  are  being  used  by  the  Northern  Ry,,  of  France, 
for  handling  its  heavy  coal  traffic.  The  former  haul  loaded 
trains  of  950  to  970  tons  on  grades  up  to  0.8%,  750  tons  on 
grades  of  1.3%,  and  1660  tons  on  practicaUy  level  line.  The 
latter  can  take  trains  of  950  tons  on  grades  of  1.3%  at  a 
speed  of  12  m.p.h.  Their  runs  are  about  155  miles  in  length. 
In  order  to  get  inside  low-pressure  cylinders  of  proper  ca- 
pacity (with  the  diameter  limited  by  the  space  between  the 
frames)  the  2:8:0  engines  have  these  cylinders  made  longer 
than  the  high-pressure  cylinders.  This  is  not  sufBcient,  how- 
ever, in  the  larger  engines,  and  consequently  the  frame  plates 
are  cut  away  and  replaced  b,v  steel  castings  which  are  ofCset 
so  as  to  clear  the  inside  cylinders,  while  at  the  same  time 
they  serve  to  carry  the  outside  cylinders,  which  are  made 
with    flanges   to   bolt    to    the  castings. 

Piston  valves  are  used  for  the  outside  (high-pressure) 
cylinders  and  balanced  flat  slide  valves  for  the  low-pressure 
cylinders,  all  valves  being  above  the  cylinders.  The  throttlf; 
valves  are  of  the  duplex  type,  each  consisting  of  a  cup- 
shaped  or  "wine-glass"  shaped  valve,  with  a  smaller  valve 
on  the  inside  controlling  ports  through  the  cup.  The  first 
movement  of  the  throttle  lever  (lifting  the  valve  by  the  stem 
of  the  cup)  raises  the  inner  valve,  and  allows  a  small  amoui:t 
of  steam  to  pass  through  these  ports.  The  full  throw  of  the 
lever  lifts  the  main  valve  from  its  seat,  and  admits  a  full 
flow  of  steam  beneath  the  cup.  The  two-wheel  truck  has  :i 
frame  like  the  trail  of  a  cannon,  the  extreme  end  of  the  trail 
or  radius  bar  having  a  spherical  bearing  in  a  transom  which 
is  seated  on  the  ends  of  the  elliptic  springs  of  the  first  driv- 
ing axle.  The  point  of  support  of  the  engine  is  a  ppheiical 
bearing  at  about  the  mid-length  of  the  radius  bar  and  this 
has  a  lateral  movement  controlled  by  horizontal  springs  on 
each  side.  The  dimensions  of  the  engines  are  given  below: 
Type  of  Engine  2:8:0  2  :  10  :  0 

Driving  wheels (S)  5.08  ft.  (10)    5,08  ft. 

Truck  wheels  (2) .■<.4n  ft,  3.40  ft. 

Tender  wheels  (6) 4.10  ft.  4.10  ft. 

Wheelbase,  driving  Ifl  .5.'>  ft.  25.00  ft. 

Wheclbase,  engine 27.7.^)  ft,  33.20  ft. 

Wheelbase,  tender 10.  IR  ft.  10. 16  ft. 

Wheelbase,  engine  and  tender 48.77  ft.  63.  H     ft. 

Weight  on  drivers ,  72  tons  88 . 3  tone 

Weight  of  engine 82  tons  90 . 0  tons 

Weight  of  engine  empty 75  tons  90  0  tons 

Weight  of  ten<ler,  loaded 38!  tons  38.5  tons 

Weight  of  tender,  empty 17  tons  17  0  tons 

Boiler,  diameter 6  f1 .  0  in.  6  ft,  0  in. 

Boiler,  rail  to  (-enter 8  ft.  (i  in,  0  ft.  1  in. 

Tubes  (Serve  type) (90)  2.8  in.  (90)    2.8  in. 

Tubes,  Kunerheater;  No.  &  diam.   (24)  5  3  in.  (24)    5.3  in. 

Tubes,  length 14 . 7()  ft.  19 .  (!8  ft. 

Firebox  (Belpairc) 10,(ix3.2C,  ft.  10. 6x3. 26ft, 

Heating    surface;    tubes    &    superheat 

tubes,  sq. ft ,  2093  2.506 

Healing  surface;   firebox 186  186 

Heating  surface;   total 2279  2092 

Superheating  surface 481  677 

Grate  area 34  .34 

Cylinders;     hp.,  outside  (2) 16.8x25.6in.  19  6x25  6  in. 

Cylinders;  l,p„  inside  (2) 22.8x28  in,  27.2x28  0  in. 

Hail  to  top  of  smokestack 13.8     ft.  13  8     ft, 

Length  over  engine  and  tender 67 .  26  ft,  62  28  ft. 

WaU^r  in  tender 4.')00  gal,  4500  gal. 

Coal  in  tender 8800  1b.  8800  1b. 


Mav  22,  1913 
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A  Street-Railway  Valuation 


>'r.VO/'N/N — llloii  ■/.  Aniold'.s  rnrnl  niliinlion  of  llir 
Klrcfi-raihruji  lines  iif  Kansas  Cilij.  Mo.,  is  uf  limrlij  iii- 
Irrrsl  on  mu  (ji/iil  of  the  recent  Icrjislalioii  for  Ihr  lahui- 
tion  of  nil  Ihr  mihraijs  of  the  United  Stales.  Mr.  .\rn<il,l 
tested  llie  fnirne.'<s  of  llie  nilnnllon  niinle  In/  (dnijinrini/ 
it  willi  the  mine  (dni/iiiled  under  four  differeni   nielliods. 

In  .hily,  I!il-i,  I'.inii  ,).  AiikiI.I.  nt'  ('lii.'a,i;i),  was  ap- 
poiiitod  a  t:i)(.'rial  (■(iniinissioiii'r  by  the  V .  S.  District 
Court  for  the  Wt'storii  District  of  Missouri  to  investigate 
and  ro])ort  to  the  court  winit  in  his  opinion  was  a  fair 
and  reasonable  sum  to  re]iresent  the  capital  value  of  the 
projierties  embraced  in  the  Metro])olitan  Street  Railway 
System  of  Kansas  City  for  adoption  in  a  contract  for  new 
franchises  in  the  municipalities  wherein  the  properties 
were  operated,  together  with  the  various  elements  of  such 
value  and  its  apportionment  between  municipalities.  This 
appointment  followed  a  petition  of  the  receivers  of  the 
Kansas  City  Railway  &  Light  Co.  for  a  disinterested 
valuation  and  data  which  would  serve  to  determine  all 
the  work  needed  to  establish  this  system  in  good  ]ihysi- 
cal  condition  and  allow  the  com])any  to  give  service  com- 
mensurate with  the  city  needs,  taking  into  accoiuit  the 
present  and  future  necessary  operating  conditions. 

Mr.  Arnold's  report  is  dated  Feb.  3,  1913,  and  is  con- 
tained in  three  volumes,  the  first  giving  the  discus- 
sions of  valuation  principles,  a  history  of  the  lines,  fran- 
chises and  ordinances,  and  a  section  on  transportation 
requirements.  This  volume  contains  the  matter  of  great- 
est engineering  interest.  The  second  and  third  volumes 
give  details  of  the  records  of  construction,  equipment, 
expenditures,  etc.  None  of  the  reports  have  been  widely 
distributed. 

Mr.  Arnold  first  ])oints  out  that  the  determination  of 
value,  under  the  court  orders,  tor  refunding  and  the 
question  of  rehaiiilitation,  brought  up  by  the  receivers, 
are  closely  related.  The  proposition  for  refunding  and 
securing  additional  money  is  actually  covered  by  one 
future  financing.  He  then  proceeds  to  answer  the  specific 
questions  of  the  court  and  follows  this  with  a  recom- 
mendation asked  for  by  the  receivers,  noting  that  he  was 
asked  to  determine  other  elements  of  value  than  the 
ensineer  is  ordinarily  asked  to  find  and  which  are  usually 
added  to  the  engineer's  value  by  the  court  or  those  to 
whom  the  report  is  made. 

The  discussion  of  principles  liehind  Mr.  Arnold's  val- 
uation and  his  application  to  the  specific  ease  in  hand 
are  given  below  in  e.rtenso.  Xecessarily  no  reprint  of  the 
detailed  data  which  were  built  up  is  possible  in  these  col- 
umns. The  date  of  the  valuation  is  of  May  31,  1912,  the 
end  of  the  fiscal  year  of  the  Street  Railway  System. 

THE    PROPERTTE.S    AND    THETR    LOCATION 

The  Metropolitan  System  consist!?  of  the  street-railway 
properties  of  the  Metropolitan  Street  Ry..  herein  called  the 
Metropolitan  Company,  including  that  which  was  formerlv 
owned  by  and  conveyed  to  it  by  the  Central  Electric  Ry.  Co.. 
herein  called  the  Central  Company,  and  that  of  the  Kansas 
City  Elevated  Ry.  Co..  herein  called  the  Elevated  Company, 
all  operated  under  franchises  from  the  different  municipali- 
ties through  which  they  operate.  Intimately  connected 
therewith,  though  strictly  not  part  of  the  System  and  not 
in  the  hands  of  the  receivers,  is  the  property  of  the  Kansas 
City  and  Westport  Belt  Ry.  Co..  herein  called  the  Westport 
Company,  the  stock  of  which  is.  as  is  that  of  the  Metropoli- 
tan Company,  owned  by  the  Kansas  City  Ry.  &  Light  Co.,  and 
being  operated   In  connection   with  the    Metropolitan,   is   prob- 


ably popularly  regarded  as  pari  of  the  System.  It  oper- 
ates an  electric  railway,  heretofore  outHlde  of.  but  now 
mo8tly  within,  the  recently  extended  llmltg  of  KaniiaH  City, 
Mo, 

The  Metropolitan  System,  excluBlve  of  the  Westport  Com- 
pany, contains  259. SI  miles  of  shiKle  track,  of  which  1S2.28 
miles  are  In  Kansas  City,  Mo.,  5.26  miles  In  Ind<'|i<-Md  nee. 
Ml).,  9.73  In  Jackson  County,  Mo.,  outside  of  clllis  Ihi-r.'In. 
58.17  miles  in  Kansas  City,  Kan.,  4.37  miles  In  fiosedale.  Kan. 
This  .System  is  a  complett-d  whole,  having  with  the  work  In 
the  report  hereto  attached  mentioned,  the  requisite  iiiulp- 
ment  and  power  for  the  operation  of  a  practically  .lerfect 
street-railway  system.  The  Westport  Company  has  '.6.87 
miles  of  track  In  the  present  limits  of  Kansas  City,  Mo., 
and  4.23  in  Jackson  County,  outside  of  the  city  limits.  Di- 
vorced from  and  operated  wholly  apart  from  the  Metropoli- 
tan System,  it  has  a  very  considerable  future  prospective 
value  In  addition  to  the  present  actual  value  of  Its  physi- 
cal property,  a  large  portion  of  which  Is  real  ejt:'ti-  and 
which  has  greatly  Increased  in  value  by  the  growth  of  the 
city. 

VALUES  POUND  AND  VARIOUS  ELK.MENTS  TIIKKIOOF 
In  estimating  the  values  of  these  properties,  the  same 
have  been  determined  with  reference  to  that  which  is  Just 
and  reasonable  in  view  of  the  special  purpose  for  -.vhlch  the 
valuation  is  made,  i.e.,  "for  adoption  In  a  contract  for  new 
franchises  in  the  municipalities  wherein  the  properties  are 
located."  The  uses  to  which  the  properties  are  put  have 
been  carefully  considered  as  well  as  those  of  which  they 
are  really  capable  and  to  which  they  will  probabi;-  be  put, 
the  original  cost  of  construction,  the  cost  of  actually  dupli- 
cating same  new  today,  the  present  condition,  the  advant- 
ages and  economy  in  operating  the  property  as  a  whole,  the 
earning  power  (at  minimum  reasonable  rates),  the  terri- 
tory reached,  the  past  and  reasonable  prospective  growth 
of  the  communities  in  which  the  prophrty  is  located,  the 
transportation  facilities  established  between  these  communi- 
ties, the  density  of  the  territory  served,  and  character  of  the 
improvements  therein.  There  has  also  been  taken  into  con- 
sideration the  amount  of  bonded  debt,  its  relation  to  the 
value  of  the  present  physical  property,  the  market  value  of 
the  bonds,  the  necessity  for  new  money  to  make  present  im- 
provements and  future  extensions,  and  the  contractual  rela- 
tions that  must  exist  between  the  company  and  the  public 
in  order  that  such  new  money  may  be  secured  at  a  minimum 
cost. 

The  conclusion  reached  based  upon  the  above  elements, 
as  fully  analyzed  in  the  schedules  hereto  attached  [but  not 
here  reprinted — Ed.],  is  that  the  fair  and  reasonable  sum  to 
represent  the  capital  value  for  adoption  in  any  new  con- 
tract with  the  municipalities  wherein  the  pi  operties  are  lo- 
cated  is   as   follows: 

Metropolitan  System,  exclusive  of  tlie  \\'estport  Company $35,000,000 

Westport  Company 1,7(H)](XK) 


Total  for  the  two  properties $3*),7(M).1)()0 

APPORTION'.ME.NT  OF  VALUE 

These  values  thus  found  should,  in  the  judgment  of  your  Commissioner,  be 
apportioned  as  follows; 

Metropolitan  System 

In  Kansas  City ,  Mo $28.(K)0,000 

Independence,  Mo 3.50,000 

Jackson  County,  Mo 700,000 

Kansas  City,  Kan .5,600.000 

Rosedale,  Kan 3.50.000 

Total 


$3.5,000,000 


Westport  Company 

Kansas  City.  Mo S!. 200.000 

Jack.son  County,  Mo. .  .500,000 

Total $K7(IO.O0O 

There  are  many  methods  of  making  such  apportionment, 
among  which  may  be  mentioned  the  following:  On  the  track 
mile  basis:  on  the  basis  of  the  car  miles  operated:  on  the 
basis  of  the  appraised  value  of  the  physical  property:  on 
the  actual  money  invested:  and  on  the  gross  revenue  origi- 
nating in  each  division,  which  latter  method  is  at  this 
time  used  in  apportioning  the  revenue  paid  to  the  cities  un- 
der the   8Cr    clause   of   the    Peace   Ordinance.* 

».An  ordinance  of  1903.  running  to  1925.  adopted  as  a 
basis  of  setMement  of  disputes  then  existing  between  city  and 
company.  Lender  it,  large  sums  have  to  be  paid  for "  con- 
struction of  bridges,  etc..  such  as  often  are  built  by  a  eitv 
8%  of  the  gross  receipts  is  paid  to  the  city,  partly  in  lieu  of 
taxes;  certain  light  and  power  service  has  to  be  furnished 
the  city;  eight  miles  of  track  has  to  be  constructed  per 
year,    which    has    resulted    in    an    overbuilt    system — Ed 
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An  analysis  shows  that  81%  of  the  appraised  value,  S3% 
of  the  investment  value.  83.8'?;  of  the  gross  revenue,  79% 
of  the  car  miles  and  75.9  Tf  of  the  track  miles  are  located  or 
originate  in  Missouri.  The  true  division  of  the  recommended 
fair  value  cannot  be  determined  by  averaging  the  above  per- 
centages, but  since  the  principal  elements  to  be  considered 
in  such  a  division,  namely,  the  actual  investment  and  the 
gross  revenue,  are  in  substantial  agreement,  your  commis- 
sioner believes  that  talting  all  the  facts  into  consideration 
and  so  long  as  the  property  is  operated  as  an  entity,  the 
division  between  Missouri  and  Kansas  on  a  basis  of  83%  and 
17%.  respectively,  is  fair  and   reasonable. 

The  study  of  the  various  considerations  affecting  this  ap- 
portionment has  been  further  carried  out  so  as  to  divide  the 
value  apportioned  to  Missouri  between  Kansas  City,  Inde- 
pendence City  and  Jackson  County,  and  to  divide  the  value 
apportioned  to  Kansas  between  Kansas  City  and  Rosedale. 
As  a  result  of  this  determination  the  complete  apportion- 
ment is  as  follows: 


Kansas  City,  Mo.. 
City  of  Independe 
.Jacitson  County . . 

Total  Missoui 
Kansas  City.  Kan 


83% 
16% 


Rosedale  

Total  Kansas 17% 

Since  the  value  returned  for  the  Westport  Company  is 
practically  that  shown  in  the  appraisal  of  that  property,  the 
apportionment  of  such  value  between  Kansas  City  and  Jack- 
son  County.   Mo.,    is   that   shown   by   said   appraisal. 

The  foregoing  valuations  contemplate  (1).  that  the  value 
fixed,  and  the  new  capital  hereafter  advanced,  shall  as  an 
investment,  be  protected  so  as  to  secure  the  principal,  so 
long  as  invested,  with  a  reasonable  return  thereon,  and  (2). 
that  the  owners  shall  recognize  and  yield  to  the  public  the 
right,  if  it  so  desires,  to  amortize  or  retire,  in  some  just  way 
from  future  net  earnings,  the  entire  value  or  at  least  so 
much  of  the  total  actual  value  of  the  property  herein  given 
or  as  finally  fixed  as  that  value  exceeds  the  value  of  the 
physical  property  then  producing  the  service,  thus  giving  the 
city  the  right  either  ultimately  to  buy  the  property  at  such 
decreased  value  or  take  the  benefit  in  r-educed  fares  or  other- 
wise, if  the  income  would  then  Justify  it.  At  that  figure  the 
security  would  be  so  ample  that  money  could,  for  a  street 
railway  in  a  community  like  that  about  Kansas  City,  be  bor- 
rowed thereon  at  the  Ipwest  rate  of  interest  and  the  prop- 
erty acquired  or  the  benefit  of  the  excess  taken  in  some  other 
form    by    the    public. 

BA.STK   (IF    V.M.UATION    .\DOrTED 

In  thus  determining  the  said  values  consideration  has 
been  given  to  the  purposes  for  which  the  valuation  is  made. 
the  uses  to  which  the  properties  are  put  and  to  which  they 
are    reasonably   adapted. 

In  ascertaining  the  fair  value  for  the  uses  to  which  the 
properties  are  and  can  be  reasonably  put.  there  should  be 
taken  into  consideration  these  elements  of  value,  each  one 
of  which  is  important,  but  no  one  of  which  is  controlling: 
The  extent,  character  and  present  condition  of  the  property, 
together  with  its  actual  cost  in  the  past:  the  cost  to  repro- 
duce it  Just  as  it  now  exists:  the  depreciation  of  the  prop- 
erty because  of  its  use  and  actual  condition:  its  earning 
power,  past  and  prospective:  the  amount  of  earnings  and 
operating  expenses:  the  value  fixed  by  tax-assessing  boards: 
the  fact  that  it  is  a  going  concern  operated  as  a  whole,  con- 
necting various  municipalities  in  different  states  and  com- 
munities; the  location  and  connections  of  its  different  lines 
with  the  probable  permanency  thereof,  as  compared  with  be- 
ing upon  other  streets  with  other  connections;  the  .';ize  and 
reasonably  certain  future  growth  of  the  communities,  and 
the  parts  thereof  served  by  the  cars:  the  density  of  popula- 
tion and  traffic,  together  with  the  nature  and  probable 
permanency  thereof;  the  character  and  facilities  of  the  prop- 
erty for  rendering  the  kind  of  service  to  which  the  public  Is 
entitled  both  now  and  In  the  future,  with  the  largest  saving 
In  the  Investment  of  new  capital;  and  the  amount  and  value 
of  Its  stocks  and  bonded  Indebtedness,  together  with  the 
financial  history  of  the  company.  In  this  way,  and  by  con- 
sidering all  such  elements,  the  fair  and  reasonable  value  of 
the   property   can    be  ascertained. 

.Many  methods  have  been  adopted  by  courts,  experts  and 
students  of  the  problem  In  valuing  street-railway  propir- 
tles.  Among  these  are,  the  ascertainment  of,  fl),  the  actual 
cash  Investment  therein  and  thi'  return  actually  had  In 
the  past  thereon;  (2),  taking,  as  was  done  In  Chicago  and 
Cleveland,  the  actual  cost  of  reproduction  less  depreciation 
and    adding    thereto    a    fair    and    reasonable    allowance    for 


future  earnings,  which  latter  sum  is  intended  to  cover  the 
intangible  value  or  various  other  elements  which  go  to  make 
up  the  real  value;  (3),  the  value  based  upon  the  deferred 
(-arnings  upon  the  actual  investment;  and  (4),  the  fair  mar- 
ket value  of  the  property.  These  methods  will  be  considered 
in  their  order.  Tested,  in  the  light  of  any  one  of  them  it  is 
manifest  to  your  commissioner  that  the  amounts  herein- 
before  fixed    for  the   purposes   aforesaid   are    reasonable. 

(1)   THE  ACTUAL  CASH  INVESTMENT  IN  THE   PROPERTY 
AND   THE   ACTUAL  RETURN   HAD  THEREON 

The  actual  cash  investment  in  the  properties  of  the 
Metropolitan  System,  exclusive  of  those  of  the  Westport 
Company,  is  $34,298,061.45.  This  is  wholly  regardless  of  the 
bonds,  liabilities  or  stocks  outstanding.  From  this  invest- 
ment there  have,  since  the  existence  of  the  property,  been 
i-eceived  over  and  above  operating  expenses,  sums  equaling 
only  5.36%  annual  interest  thereon,  out  of  which  has  been 
paid  all  interest  charges  and  all  moneys  distributed  to  own- 
ers or  stockholders  as  dividends  or  otherwise.  One  of  the 
first  things  to  which  one  naturally  turns  in  a  fair  consider- 
ation of  a  situation  of  this  kind,  is  the  actual  investment 
and  return  had  thereon  regardless  of  the  amount  of  stock, 
bonds  or  debts  outstanding.  A  company  must,  with  actual 
cash  investments,  meet  the  changing  demands  of  the  public 
for  improved  methods  of  service  with  actual  cash  invest- 
ments in  much  new  property  to  take  the  place  of  property 
not  yet  worn  out.  When  cable  lines  superseded  horse  cars, 
and  electricity  took  the  place  of  the  cable,  the  company  nec- 
essarily had  to  meet  the  changed  situation.  When  ex- 
traordinary floods  washed  away  bridges,  new  ones  had  to  be 
substituted. 

If  after  meeting  such  changes  and  others  of  like  nature, 
the  owners  have  drawn  in  returns  considerably  more  than 
the  ordinary  rate  of  interest,  there  has.  to  the  extent  of 
that  excess,  been  I'epayment  largely,  if  not  wholly,  for  th  ■ 
entire  investment,  including  the  losses  thus  sustained.  If, 
however,  the  returns  have  not  exceeded  a  reasonable  inter- 
est rate,  fairness  demands  that  thei-e  be  protection  for  the 
investment  which  was  really  made,  provided  the  records 
show  that  the  property  has  been  efficiently  managed.*  A 
company  which  has.  in  excess  of  interest  charges,  paid  an- 
nual dividends  of  10,  20,  or  30%  is  in  a  very  different  situa- 
tion from  one  which  has  in  good  faith  invested  its  money 
and  received  returns  of  less  than  6%,  out  of  which  it  has 
been  compelled  to  pay  interest  upon  its  bonded  indebtedness. 
In  the  case  of  the  Metropolitan  System  there  are  records  un- 
usually complete  as  compared  with  roads  as  old  throvighout 
the  country,  covering  all  expenditures  made  throughout  its 
i'Otire  life.  While  some  books  for  certain  periods  are  ab- 
sent, and  seem  not  to  be  in  existence,  yet  books,  vouchers 
and  records  (the  vouchers  for  all  the  time)  appear  from 
which  there  can  be  determined  satisfactorily  and  with  rea- 
sonable certainty  the  actual  cash  investments  in  the  prop- 
erty and   the  actual   cash    returns   therefrom. 

In  arriving  at  the  actual  cash  investment  in  the  Metropol- 
itan System  from  the  above  records  there  has  been  deducted 
from  the  total  expenditure  of  .$35,991,461.15,  the  sum  of  $1,- 
693,400,  now  carried  in  its  capital  account,  which  amount 
represents  the  stock  used  in  pui'chasing  acquired  proper- 
ties and  presumably  for  which  no  cash  was  invested,  leaving 
the  net  cash  cost  of  the  Metropolitan  System  $34,298,061.15, 
upon  which  there  has  been  a  return  of  only  5.36%  annual  in- 
terest. The  public  has  benefited  by  the  changes  necessitated 
on  account  of  the  supersession  and  abandonment  of  inade- 
quate or  obsolete  property  and  the  company  should  have 
the  opportunity,  in  view  of  the  exceptionally  low  rate  of  re- 
tui'n  it  has  I'eceived  to  date,  of  earning  these  losses  back 
out  of  the  property,  especially  if  the  owners  concede  the 
right  to  the  public  to  retire  or  anioitize  a  large  portion  of 
this    value    from    future    earnings. 

None  of  the  books,  papers  or  documents  of  any  of  the 
former  owners  or  operators  appear  to  have  been  In  the  pos- 
session of  the  Westport  Company,  and  it  is  not  known  that 
the.v  exist.  They  would  refer  to  transactions  so  far  in  the 
past  that  It  Is  wholly  unlikely  they  have  ever  been  pre- 
served. The  cost  of  the  propi'rty  of  the  Westport  Company 
and  the  returns  thereon  In  the  past  seem  therefore  absolutely 
impossible   of  ascertainment. 


•This  is  especially  applicable  where  a  company  has  spent 
large  sums  in  the  construction  of  municipal  Improvements 
and  in  extensions  into  new  and  comparatively  unprofitable 
territory,  which  has  later  built  up  to  the  advantage  of  the 
city,  and  which  ultimately  winild  be  to  the  advantage  of  the 
railway  company.  If  it  Is  allowi-d  to  continue  to  operate. 
That  both  these  conditions  exist  In  the  Kansas  City  situation 
Is  evidenced  by  the  large  amount  of  money  spent  by  the 
lompany  for  bridges  and  viaducts  and  by  the  excessive  track 
mileage    now    In    operation    as    compared    with    other    cities. 
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(2)    THE    PHESENT    COST    OF    REPRODUCTION    LESS    DE- 
PRECIATION   AND    ADDING    A    FAIR    AND    REA- 
SONAUDE    SUM     FUR    THE     INTANGIHI.E 
ELEMENTS    OF    VALUE 

111  iinliT  t<i  ascoi-tuin  thi'  coat  of  rcconsti-uc-Udn.  crimpli'to 
InviiitiiiUs  have  been  taken  and  are  returned  herewith,  unit 
prlees  ri'presenting  the  value  at  whieh  the  various  items  of 
property  eould  be  replaced  today  in  like  kind  have  been  ap- 
plied. In  this  way  there  has  been  found  Just  what  It  would 
eost  to  reconstruct  new  the  physical  property  as  it  exists 
today.  It  is  manifest,  however,  that  the  property  Is  not  new. 
hut  is  somewhat  depreciated.  The  present  value  then  of  the 
physical  property  after  It  has  been  used,  rcpardless  of  In- 
tangible or  other  value,  is  not  the  "cost  to  reproduce  new," 
but   that   cost   less   depreciation. 

The  method  of  ascertaining  this  cost  new  is  more  fully 
stated  in  Schedule  III  hereto  attached.  [Not  here  reprinted. 
— Ed.].  This  "cost  new"  value  excludes  promoters'  profits  or 
development  expense  and  simply  represents  the  investment 
that  would  be  required  to  reproduce  new  today  the  physical 
property  as  it  stands,  no  attention  whatever  being:  paid  to 
any  expenditures  that  may  have  been  made,  in  the  past  years 
on  account  of  horse-car  lines,  cable  lines,  or  any  portions  of 
the  electric  lines  which  may  have  been  constructed  and 
later  worn   out   in  service   or   abandoned. 

The  present  or  depreciated  value  of  the  existing  physical 
property  has  been  arrived  at  by  determining  the  depreciation 
which  has  occurred  in  'the  existing  property  between  the 
time  of  its  installation  and  the  date  of  the  appraisal.  Cer- 
tain items  of  the  property,  such  as  real  estate,  working 
capital  and  supplies,  are  not  considered  as  depreciating  in 
value,  because  their  value  for  reproduction  purposes  is  just 
what  it  is  today.  Other  items  of  the  property,  such  as  power 
plant  equipment,  rolling  stock,  and  buildings,  are  known  to 
depreciate  from  the  time  when  they  are  put  into  service. 
Estimates  have  been  made  as  to  the  length  of  time  which  the 
various  items  of  the  property  should  be  able  to  render 
efticient  service,  and  depreciation  rates  have  been  deter- 
mined based  on  such  length  of  service,  and  these  rates  have 
been  applied  to  the  various  items  of  the  property  to  deter- 
mine the  remaining  service  value  in  the  property  or  the 
total  present  value  of  the  physical  property.  Such  a  pres- 
ent value  measures  the  intrinsic  value  to  the  operating  com- 
pany today  of  the  physical  property,  which  it  is  using  in  the 
conduct  of  its  business,  regardless  of  the  intangible  ele- 
ments of  value  hereinafter  mentioned.  The  values  of  the 
property  of  the  Metropolitan  Company  exclusive  of  that  of 
the   Westport  Company,   as   determined   on   this   basis,   are; 

Cost  to  reproduce  new  the  physical  property S27. 327,549. 00 

Less  depreciation 5,792,514  .  77 

Pr.'sent  value  of  the  physical  property  alone $21,535,034.23 

The  above  value  of  the  physical  property  is  based  upon 
the  assumption  that  the  investment  is  protected  by  fair  or- 
dinance stipulations  and  that  as  a  result  the  cost  of  legal 
and  general  expense,  as  well  as  the  cost  of  financing,  would 
be  kept  at  a  minimum.  Should  the  investment  be  un- 
protected as  is  the  case  at  present,  the  combined  cost  of  the 
above  expense  would  be  increased  a  total  of  about  5%,  and 
on  such  basis  the  cost  to  reproduce  the  physical  property 
would  be  as  follows: 

Cost  to  reproduce  new $2^643.733.02 

I^ss  depreciation ;,958,015. 19 

Present  value  of  physical  property $22,685,717.83 

These  values,  however,  so  far  as  the  Metropolitan  System 
is  concerned  do  not  represent  the  full  value  of  the  property, 
since  they  take  no  cognizance  of  the  fact  that  the  value 
of  the  physical  property  could  not,  at  a  place  like  Kansas 
City,  represent  the  full  value  of  the  street  railway  as  a 
large  system.  It  is  a  going  connected  concern,  already 
built,  with  the  right  to  operate  for  a  number  of  years  in 
the  future,  and  in  many  instances  without  limit  of  time. 
No  matter  how  much,  if  anything,  stockholders  or  bondhold- 
ers may  lose,  or  where  the  ultimate  ownership  may  go,  the 
property  is  there  and  will  be  operated  by  some  one  without 
again  meeting  the  difficulty  and  expense  of  raising  new 
money  to  duplicate  it. 

Moreover  it  is  manifest  that  track  and  cars  located  and 
operated  in  a  thickly  populated  community  with  the  right 
to  continue  such  operation  are  of  greater  value  than  similar 
tracks  and  cars  located  and  operated  in  a  sparsely  settled 
community. 

In  Chicago  and  Cleveland  this  intangible  value  was  ascer- 
tained by  finding  the  probable  future  earnings  during  the 
period  in  which  the  companies  had  a  right  to  operate  under 
their    unexpired    franchises. 

In    lieu    thereof,    taking    everything    into    consideration,    it 


woiiid  be  a  fair  Ihing  to  assume  that  the  rlghtu  of  the  .Mi-tro- 
liolltan  .System,  as  they  now  exist,  ixcIuhIvi-  of  tho«e  of  the 
Westport  Company,  will  In  some  form.  In  any  evi-tit,  lon- 
tlnui'  until  ,)une  1.  1S25,  and  thi-  value  of  ItH  i-arnlng  ca- 
pacity during  that  time  ilepcndent  upon  that  right  alone  ex- 
clusive of  anything  on  that  account  from  the  Westport  Com- 
pany, or  other  franchises  extending  beyond  that  date  Hhould 
be  ascertained.  When  this  Is  doni-  If  a  fair,  reaHonable  and 
Just  result  follows  such  result  may  be  said  to  Mtand  for  In 
lieu  of  and  cover  the  intangible  value,  or  the  other  various 
elements  which  enter  into  real  value.  This  method  of  as- 
certaining the  intangible  value  excludes  any  estimate  of 
the  value  after  1925  of  first,  the  permanent  grants  to  the 
Metropolitan  unlimited  as  to  time  from  Independence,  .Mo., 
and  from  Jackson  County,  the  latter  Including  the  parts  of 
lines  in  the  county  taken  into  Kansas  City  by  extension  of 
its  limits  since  1!I02:  second,  the  grants  from  Independence, 
Mo.,  one  unlimited  and  others  running  to  11136  and  lit41. 
respectively,  and  of  Rosedale,  Kansas,  extending  to  1929. 
Moreover,  in  this  way,  all  future  rights  of  any  kind  of  the 
Westport  Company  are  excluded,  although  it  apparently  has 
the  permanent  unlimited  right  to  forever  run  over  its  own 
private  right-of-way  without  any  further  municipal  grant. 
The  method  of  so  calculating  the  value  is  substantially  as 
follows: 

Ascertain  the  net  profits  to  be  derived  by  the  company 
each  year  till  .luiie  1.  1925.  deducting  from  the  gross  earn- 
ings from  operation,  first,  operating  expenses,  including 
proper  allowances  for  maintenance,  depreciation  and  taxes: 
second,  fixed  or  interest  charges  upon  the  depreciated  tangi- 
ble value  of  the  property  as  hereinbefore  found,  which  Is 
used  to  produce  the  gross  receipts,  .\fter  the  net  returns  are 
thus  estimated,  ascertain  the  present  value  thereof  by  dis- 
counting same  at  the  rate  of  5'/,  per  annum.  From 
the  present  value  thus  ascertained  deduct  the  present 
value  of  future  interest  charges  which  must  be  met,  to  sup- 
port the  constantly  increasing  capital  necess,ary  to  produce 
the  future  earnings.  When  this  deduction  is  made,  the  bal- 
ance left  is  the  present  value  of  the  net  profit  if  the  com- 
pany operates  the  Metropolitan  system  until  June  1,  1925. 
Tested  in  this  way  the  result  on  the  basis  of  a  protected  in- 
vestment is: 


Net  intangible  value  to  company $13,491,541.27 

On    the    basis   of   an    unprotected    investment    the    above    in- 
tangible   value    would    be    as    follows: 


Net  intangible  value  to  company $12,951, 2W. 82 

This    net    or   earning    value    then    is   the   sum    representing   in- 
tangible  or   other   elements   of  value    to    be    added    to   the    cost 
of  reproduction   less  depreciation.      The   value   of  the   property 
as  determined  by  these  methods  is  as  follows: 
On   the   basis   of  a   protected   investment: 

Cost  to  reproduce  new $27,327,549  00 

I.ess  depreciation 5,792,514  .77 


Present  value  of  physical  property $21,535,034.23 

Net  intangible  value  to  company 13.491, .>J1 .27 


Present  value  to  company 

On   the    basis   of  an    unprotected    investment. 

Cost  to  reproduce  new 

Less  depreciation 


$35,026,575.50 


Total  present  value $35,637,002. 65 

Either  of  these  valuations  substantially  agree  with  the 
actual  investment  as  determined  by  the  preceding  method 
and  also  as  determined  on  the  deferred  earning  basis  with  a 
6%    return    hereinafter    discussed. 

(3)      ASCERTAINING     THE    V.A.LUE     FROM    THE     B.\SIS    OF 

DEFERRED    EARNINGS    UPON    THE    ACTU.VL 

INVESTMENT 

Another  method,  approved  by  some  experts  and  adopted  in 
some  instances  in  Wisconsin,  and  by  the  French  and  Swiss 
Governments  in  the  acquisition  of  steam  railways  for  na- 
tional ownership,  is  as  follows:  Ascertain  each  year  the 
actual  investment  in  the  property,  deducting  the  value  of 
superseded  property  in  the  year  it  was  superseded,  and  esti- 
mate a  fair  return  on  this  net  investment.  Deduct  from 
such  return  the  net  income  after  paying  operating  expenses, 
including  maintenance,  renewals  and  taxes,  charging  to 
operation,  however,  the  cost  of  superseded  property  in  the 
year   when    superseded.      Then    compound    each    year    the    de- 


]n56 


E  X  (i  I  X  E  E  E  I  N  G     N  E  W  S 


Vol.  fi!),  No.  21 


ficit  or  surplus,  as  the  case  may  be.  between  the  fair  return 
and  the  said  income.  The  result  will  show  a  sum  repre- 
senting the  accrued  loss  estimated  upon  the  basis  ot  a  re- 
turn at  a  given  reasonable  rate  or  per  cent.  The  total 
of  the  accrued  loss,  together  with  the  actual  investment  in 
existing  property,  will  then  represent  the  fair  value  of  the 
entire    property. 

Or  under  a  modification  of  this  method  a  fair  return  may 
be  figured  upon  the  total  investment  without  charging  to 
operating  expenses  the  cost  of  superseded  property,  this 
method  retaining  in  capital  account,  the  investment  in  prop- 
erty which  has  been  superseded.  There  have  been  prepared 
tables  showing  the  value  thus  ascertained  upon  the  basis  of 
an  assumed  fair  return  of  6%  and  7%  respectively.  The 
values    thus    ascertained    are: 

6%  7% 

1.  Distributing  superseded  property  in  tlie 

year  when  abandoned " $36.044.214 .  14        $43,788,507 .  87 

2.  Retaining  superseded  cost  in  capitalization      36.040,312.69  44,201,927.03 

This  method  allows  the  investor,  wholly  regardless  of 
bond  and  stock  issues,  and  liabilities  outstanding,  the  actual 
amount  invested,  with,  a  fair  interest  return  thereon,  charg- 
ing him,  however,  with  every  dollar  earned  from  the  prop- 
erty. Tested  by  this  method,  and  considering  the  purpose 
for  which  it  is  made,  the  value  returned  by  your  Commis- 
sioner is  found  to  be  conservative. 

(4)      THE   F.\IR   II.XRKET  VALUE 

It  has  been  said  that  a  reasonable  fair  market  value  is 
that  sum  at  which  a  fair  bu.ver  would  buy  and  a  fair  owner 
would  sell,  both  being  willing  to  deal  at  a  fair  price.  So 
testing  and  considering  the  question  in  the  light  of  one's 
experience  in  and  judgment  of  like  properties  in  the  large 
communities  of  the  country,  and  taking  into  consideration 
the  above  mentioned  elements  as  well  as  the  entire  situation 
and  surrounding  conditions,  the  fair  and  reasonable  market 
value  of  the  properties  is  in  the  judgment  of  your  commis- 
sioner not  less  than  the  sums  hereinabove  given. 
THE    WESTPORT   COMP.\NT 

The  actual  reproduction  cost  of  the  property  of  the  West- 
port  Company  less  depreciation  is  $1,685,052.06,  or  practi- 
cally the  amount  found  as  the  value,  $1,700,000.  There  is  no 
way  in  which  to  calculate  its  value  upon  the  basis  of  the  ac- 
tual investment  and  former  returns  therefrom,  nor  upon  the 
basis  of  deferred  earnings  upon  the  actual  investment.  The 
appraised  present  value  of  $1,700,000  is  nearly  a  million  dol- 
lars in  excess  of  the  actual  cost  to  the  Westport  Company. 
The  depreciation,  proportionate  to  the  cost  of  reproduction, 
is  much  less  than  with  the  Metropolitan  System.  These 
things  are  accounted  for  by  the  large  amount  of  real  estate 
owned  by  the  company  which  has  greatly  increased  in  value 
on  account  of  rapid  growth  and  development  of  the  city 
south  of  Brush  Creek.  This  growth  is  bound  to  continue  in 
the  future  with  further  increase  in  the  value  of  land.  The 
estimate  of  $1,700,000  is  conservative  whether  or  not  the 
property  goes  into  the  Metropolitan  System.  If  it  does  go 
in,  no  consideration  is  taken  of  the  value  of  its  future  rights, 
nor  of  the  fact  that  it  needs  no  franchise,  but  any  extra 
value  upon  such  account  is  treated  as  covered  by  the  gen- 
eral value  of  the  Metropolitan  System.  .So  upon  the  whole, 
its  present  value  under  all  the  conditions  and  for  the  pur- 
poses of  representing  part  of  the  capital  sum  in  a  contract 
is  fixed  at  substantially  the  cost  of  reproduction  less  de- 
preciation. The  detailed  value  of  the  physical  property  ot 
this  company  has  been  determined  in  the  same  manner  as 
that   of   the   Metropolitan    Company   and    is   as   follows: 

Cost  of  reproduction $1,807,331 .  66 

l^sa  depreciation 1 22,279  60 

Present  value  of  physical  property  alone $1,685,052.06 

SUMMARY    OP   VALUES    AND    RECOMMENDATIONS 

The  values  of  the  property  for  the  Metropolitan  System, 
exclusive  of  the  Westport  Belt  Ry.,  as  determined  by  the 
methods  discussed  above,  are  in  substantial  accord,  and  have 
all  been  taken  Into  consideration  in  arriving  at  the  value 
returned  for  the  Metropolitan  System.  These  values  are 
summarized  as  follows: 

(1)      Actual   cash    Investment   In   the   property: 

Investment  in  the  pres<>nt  property $25,214,870  67 

Investment  in  supemeded  property 9,083,190  48 

Total  investment $34,298,061 .  15 

(2)    (a)   Value    as    determined    from    the    present    value    of    the 

physical    property   alone   and   the   Intangible   value   on 

the   basis  of  a   protected   InvcHtmenl : 

Cost  to  rcprorluce  physical  property  new.. .  $27,327.549  00 

Less  depreciation 5,702,514  77 

Present  value  of  physical  property  alone $21,.'}35,034  .  23 

IntnnKible  values 13.401,541   27 

Totol  value : $35.02fi,.575..W 


(2)  (b)  Value  as  determined  from  the  present  value  of  the 
physical  property  and  the  intangible  values  on  the 
basis  of  an  unprotected  investment: 

Cost  to  reproduce  new $28,643,733.02 

Less  depreciation 5,9.58,015.19 

Present  value  of  physical  property $22,685,717.83 

Net  intangible  value 12,951,284.82 

Total  present  value $35,637,002.65 

(3)  Investment  in  property  determined  on  premise  that 
company  is  entitled  to  fair  return  on  capital  actually  in- 
vested: 

(a)  Capital  value  obtained  by  adding  to  total  investment 
the  accrued  deficit  in  operation  below  a  fixed  term,  super- 
seded property  being  retained  in  capitalization,  using  6% 
and  79t   as  assumed  fair  rate  of  return: 

6%  7% 

Total  investment $34,298,061 .  IS        $34,298,061 .  15 

Accrued  loss 2,742,251 .  54  9,903,865.90 

Total  capital  value $36,040,312.69       $44,201,927.05 

'b)  Capital  value  obtained  by  adding  to  net  investment 
the  accrued  deficit  in  operation  below  a  fixed  return — the 
superseded  property  being  charged  to  operation  in  the  year 
in  which  it  was  removed,  assuming  6%  and  7%  rates  of 
return: 

6%  7% 

Total  investment $25,214,870.67        $25,214,870.67 

Accrued  loss 10,8i9,343.47  18,573.637.20 

Total  capital  value $36,044,214. 14        $43,788,507.87 

In  determining  the  recommended  value  hereinbefore  re- 
turned, the  following  consideration  has  been  given  to  the 
above    values: 

By  the  first  method  the  actual  cash  invested  is  shown  to 
be  $34,298,061.15.  This  amount  taken  from  the  records  of  the 
company,  and  adjusted  to  exclude  all  charges  not  repre- 
sented by  cash  expenditures,  does  not,  however,  include  cer- 
tain expenditures  for  property  that  have  been  paid  from  time 
to  time  out  of  receipts  and  charged  to  operation,  and  which 
since  the  date  of  the  receivership  have  been  exceptionally 
large,  as  since  that  date  over  21%  of  the  gross  receipts  has 
been  spent  upon  maintenance,  renewals  and  betterments. 
For  this  reason  the  above  amount  is  somewhat  below  the 
actual   cash   put   into    the    property. 

The  second  valye,  as  determined  by  the  appraisal  of  the 
physical  and  intangible  value,  on  the  basis  of  a  protected  in- 
vestment, is  $35,026,575.50.  and  on  the  basis  of  an  unprotected 
investment  is  $35,637,002.65.  Values  by  this  method  have 
been  used  in  Cleveland  and  Chicago,  and  are  generally  con- 
ceded to  be   fair  both   to   the   company  and  to   the  public. 

The  value,  as  determined  by  the  third  method,  based  on 
the  premise  that  the  company  is  entitled  to  a  fair  return  on 
the  capital  actually  invested,  is  over  $36,000,000.  if  6'/,  be 
used  as  the  fair  return,  and  is  approximately  $44,000,000,  if 
1%  is  used  as  a  fair  return.  Since  the  amount  of  super- 
seded property  has  been  high,  the  values  as  determined  by 
this  method  must  necessarily  be  correspondingly  high,  and 
for  this  reason  more  weight  is  given  to  the  value  arrived  at 
by  the  use  of  the  6%  rate,  although  ordinarily,  in  the  case  of 
an  unprotected  investment,  the  G%  rate  \vould  be  considered 
low,   and  a   1%    interest  rate  would   probably   be   used. 

Taking  into  consideration  all  of  these  values,  and  all  of 
the  conditions  as  found,  and  as  stated  in  the  accompanying' 
schedules,  j'our  Commissioner  has  returned  the  lump  sum 
value  of  $35,000,000  for  the  Metropolitan  System,  and  $1,700,- 
000  for  the  Westport  Belt  Railway,  proportioned  as  herein- 
before  specified. 

As  these  values  are  for  the  purpose  of  a  municipal  con- 
tract, the  company  should  agree,  if  the  public  so  desires,  to 
retire  or  amortize  out  of  earnings  in  some  reasonable  way, 
and  during  a  reasonable  time,  such  intangible  value  as  may 
be  finally  determined  upon,  so  that  the  public  will  eventu- 
ally be  called  upon  to  pay  a  rate  of  fare  which  will  be  a 
fair  return  on  the  actual  value  of  the  physical  property  then 
producing  the  service  after  the  intangible  value  has  been 
amortized    and    retired. 

PRINCIPLES   GOVERNING    FAIR    OKDIN.VNCE 
PROVISIONS' 

An  ordinance  embodying  efficient  and  economical  con- 
tractual relations  between  a  transportation  company  and  a 
city   should    be   based   upon    the    following   principles: 

(A)  The  contract  or  ordinance  should  stipulate  the 
agreed  fair  value  of  the  pioperty.  which  should  be  so  de- 
termined as  to  protect  the  interests  of  those  whose  money  Is 
legitimately  Invested  In  the  creation  of  the  property,  and  in 
cases  where  the  returns  on  the  actual  investment  have  not 
been  excessive,  as  In  the  case  of  the  Metropolitan  System, 
•should  assure  to  the  owners  a  fair    return   on   such  value, 

•Part   of  Schedule   I. — Ed. 
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(B)  Thu  ordinance  should  provide  for  aupprvlslon  hy  the 
city  or  state  of  the  capital  expenditures  to  be  ma<le  from 
time  to  time  by  the  company,  in  order  either  to  rehabilitate 
such  portions  of  the  property  as  may  be  found  In  nei-d  of  re- 
habilitation, or  to  make  such  extensions  as  are  necessary  to 
Kive  adequate  service,  such  supervision  of  capital  expendi- 
tures to  be  made  for  the  purpose  of  assuring  investors  in 
the  securities  of  the  company  that  their  Investment  is  repre- 
sented by  money  actually  put  into  the  property,  thus  tendinK 
to  decrease  the  rate  of  return  that  will  be  demanded  by  in- 
vestors, and  at  the  same  time  for  the  purpose  of  securlnn 
the  minimum  capital  Investment,  as  well  as  the  minimum 
rate  of  return,  all  of  which  serves  to  decrease  the  cost  of 
transportation   service   in   a   f?iven   territory. 

(C)  The  city  or  state  should  supervise  not  only  the  cap- 
ital expenditures,  but  also  the  operation  of  the  property  to 
such  an  extent  as  may  be  necessary  in  order  that  the  ser- 
vice maintained  by  the  company  shall  be  adequate  and  of  as 
hifrh  a  character  as  is  consistent  with  the  returns  from 
operation. 

(D)  The  surplus  from  operation  that  remains  after  the 
payment  of  operating  expenses,  including  taxes,  mainten- 
ance, and  a  proper  reserve  for  depreciation,  and  after  the 
payment  of  tixed  charges,  consisting  of  the  agreed  mini- 
mum fair  return  on  the  capital  invested,  should  be  devoted 
to    the    following    purposes; 

(1)  A  part  to  an  amortization  fund  for  the  purpose  of 
ultimately  retiring  any  part  of  the  capital  investment  that 
is    not    represented    by    physical    property.* 

(2)  A  part  to  the  company  as  profit  for  efficient  opera- 
tion, unless  it  should  be  decided  to  limit  the  company  to  a 
fixed  return  upon  its  investment,  which  return  should  be 
somewhat  higher  than  the  minimum  return  referred  to  in 
paragraph    (D). 

(3)  A  part  to  the  city  as  its  share  in  the  net  profits,  if 
the  city  so  elects  in  the  ordinance,  although,  tor  the  best  in- 
terests of  the  citizens,  it  is  questionable  whether  the  city 
should  retain  any  portion  of  the  profits  from  the  transporta- 
tion business,  the  better  policy  being  that  any  such  surplus, 
which  in  some  cases  has  been  paid  to  the  city,  should  be 
utilized  in  improving  the  service,  extending  the  system,  or 
in  establishing  a  pension  or  other  fund  for  the  benefit  of  the 
employees  of  the   company. 

(4)  The  reduction  of  fares  after  such  time  as  the  com- 
pany has  been  able  to  decapitalize  all  that  portion  of  its  cap- 
italization agreed  to  by  the  ordinance  which  is  not  repre- 
sented by  physical  property,  or  for  the  decapitalization  of 
the  value  of  the  tangible  property,  should  this  be  deemed 
advisable. 

If  such  amortization  featuie  is  incorporated  in  the  ordi- 
nance, the  period  of  time  over  which  the  amortization  of 
such  part  of  the  capital  as  is  to  be  retired  takes  place 
should  be  great  enough  so  that  the  rate  per  annum  is  such 
that  the  company  can  set  it  aside  without  jeopardizing  its 
legitimate  fair  return  as  stipulated  in  the  ordinance,  or 
without  crippling  the  service.  As  the  decapitalization  pro- 
ceeds the  fixed  charge  will  decrease  a  proportionate  amount, 
thus  increasing  the  amount  available  for  service  in  the  form 
of  more  cars  or  for  increased  wages  or  for  a  pension  fund 
for  employees;  for  extensions  of  the  property  without  cor- 
responding increase  in  capitalization;  or  for  the  reduction 
of  fares. 

Views  upon  how  far  decapitalization  should  apply  and 
continue  vary,  some  contending  that  not  only  the  intangible 
but  also  all  of  the  tangible  property  should  eventually  be 
amortized,  so  that  the  property  would  in  time  become  pos- 
sessed by  the  city  without  expenditure  of  money  therefor  on 
its  part.  Others  contend  that,  in  addition  to  amortizing  the 
intangible  value,  there  should  be  amortized  only  that  por- 
tion of  the  value  of  the  physical  property  which  represents 
depreciation,  and  that  such  value  as  then  remains  in  the 
property  should  be  carried  as  a  continuing  investment  by 
the  company,  in  the  case  of  a  privately  owned  company,  or 
bv  the  municipality,  in  the  case  of  a  municipally  owned 
property,  and  this  investment  is  usually  with  present  prop- 
erties (owing  to  their  comparatively  recent  construction  and 
rapid  development  into  new  territory)  about  75  per  cent,  of 
their    cost    to    reproduce    new    value;    although    in    properties 

•Such  values  are  known  as  development  expenses  and 
usually  consist  of  preliminary  technical  expense,  legal  ex- 
penses during  formation  of  the  company  not  connected  with 
construction  expense,  cost  of  consolidation  and  reorganiza- 
tions, sometimes  a  reasonable  promoter's  profit,  supersession 
of  equipment  due  to  the  rapid  advance  of  the  art.  recon- 
struction due  to  unforeseen  contingencies,  brokerage,  dis- 
count or  premiums  on  securities,  and  sometimes  franchises 
and  going  values,  including  losses  during  early  operation. 
all  of  which  should  eventually  be  amortized  and  eliminated 
from  the  value  of  the  propertv.  upon  which  the  public  should 
be  finally  expected  to  pav  a  rate  of  return,  although  it  is 
fair  that  the  company  should  have  time  to  e.".rn  and  pay  to 
itself  this  amortization  fund  out    of  the   earnings  of  the  com- 


reHtrictid  to  certain  dlKtrlctn  and  not  requlrint;  extenBionH, 
reconstruction  or  betterments,  but  only  requlrlnK  malnti-n- 
ance  and  rem-wals.  this  viilui-  would  be  about  «0  per  cent 
of  their  cost  to  reproduce  new  value.  Therefore.  If  It  Is  the 
policy  of  the  city  to  retain  the  right  to  ultimately  acquire 
the  property  of  the  company,  the  terms  for  ho  dolni;  should 
be  agreed  upon  and  stipulated  In  the  ordinance,  and  the 
character  and  extent  and  method  of  amortization  therein 
provided    for. 

The  adoption  of  the  value  shown  In  the  report  In  an  or- 
dlnan<-e  such  as  outlimd  abovi-  will  substantially  protect 
the  Investment  of  the  Metropolitan  Company,  as  It  will  as- 
sure to  it  in  the  future  such  a  minimum  rate  of  return  on 
money  actually  invisted  In  the  property  as  will  be  deter- 
mined by  the  new  ordinance.  It  will  not.  however,  fully  re- 
Imburse  it  for  any  failure  to  earn  such  a  fair  return  on  the 
capital  Invested  during  the  past  years.  This  amount  will 
be  fair  to  the  <lty.  in  that  it  limits  the  amount  to  be  paid  to 
the  operating  company  in  the  way  of  fixed  charges  and 
profit  to  only  a  fair  ri'turn  on  the  money  actually  Invested, 
thus  providing  the  public  with  service  at  a  minimum  fair 
cost. 

The  decapitalization  of  the  intangible  values  herein  re- 
ferred to  cannot  generally  be  accomplished  economically  by 
gradually  retiring  outstanding  securities  that  have  been  Is- 
sued for  a  fixed  time.  It  can  be  accomplished,  how- 
ever, by  increasing  the  physical  property  without  corres- 
pondingly increasing  the  capitalization.  The  agreed  portion 
of  the  net  revenue  from  operation  appropriated  to  the 
amortization  fund  should  be  used  In  the  purchase  of  such 
additional  physical  property.  Thus,  the  value  of  the  physi- 
cal piopcrty  actually  furnishing  the  service  will  ultimately 
equal  the  capitalization.  The  rate  at  which  such  Intangible 
value  can  be  eliminated  from  the  investment  is  determined 
entirely  by  the  rate  of  increase  of  the  gross  revenue  and 
by  the  disposition  of  the  net  revenue  agreed  upon  In  the 
ordinance. 


The  Marine  Lighting  Equipment  of 
the  Panama  Canal* 

The  Panama  Canal  will  be  lighted  throughout  by  automatic 
unattended  lights,  each  having  a  distinctive  characteristic. 
At  the  entrances  and  through  Gatun  Lake  a  double  row  of 
about  00  automatic  acetylene  lighted  buoys  will  mark  the 
channel.  The  channel  will  be  further  defined  by  powerful, 
rapid-flashing  range-lights,  one  set  at  either  end  of  each  suc- 
cessive tangent. 

The  use  of  oil  as  an  lUuminant  for  lighted  buoys  is  now  ob- 
solete, and  the  electric  light  is  yet  quite  impracticable  for  this 
purpose,  so  that  today  buoys  are  lighted  with  gas  only,  either 
oil-gas  or  acetylene.  In  the  case  of  the  oil-gas  buoy,  the  na- 
ture of  the  lUuminant  renders  its  light  weak  and  inefficient  un- 
less aided  by  an  incandescent  mantle,  which,  of  course,  is  an 
added  source  of  unreliability  to  be  avoided.  Oil-gas  also  loses 
a  considerable  amount  of  illuminating  power  by  compression, 
owing  to  condensation  of  the  heavy  hydrocarbons. 

Acetylene,  a  product  of  recent  years,  is,  in  this  country, 
rapidly  superseding  oil-gas,  its  properties  rendering  it  espec- 
ially well  adapted  for  buoy  lighting.  Burned  in  a  self-luminous 
burner  without  the  use  of  a  mantle  the  flame  of  acetylene  gives 
an  intensely  concentrated  white  light.  The  illuminating  pow- 
er of  pure  acetylene  is  five  times  that  of  the  richest  oil-gas,  and 
its  efficiency  remains  unchanged  by  compression. 

For  buoy  lighting  acetylene  must  be  perfectly  dry  and  of 
absolute  purity.  As  generated  from  ordinary  commercial 
carbide,  it  contains  moisture  and  impurities  which,  if  not  re- 
moved, would  rapidly  clog  the  flashing  mechanism  or  carbon- 
ize the  burner.  The  earliest  type  of  buoy  using  acetylene  as 
an  illuminant  is  the  "carbide  buoy."  a  Canadian  invention,  in 
which  calcium  carbide  is  stored  in  a  receptacle  having  free  ac- 
cess to  the  surrounding  water.  This  buoy  has  the  objection 
previously  cited,  namely,  that  the  gas  thus  generated  is  not  dry 
nor  sufficiently  purified  for  the  proper  and  continuous  func- 
tioning of  the  burner  and  flasher.  This  fault,  combined  with 
its  inherent  wastefulnes.-:.  has  gradually  led  to  the  abandon- 
ment of  the  carbide  buoy  in  favor  of  the  simpler  and  more  ef- 
ficient type,  using  dissolved  acetylene,  and  now  adopted  for 
lighting  the  Panama  Canal. 

THE   BUOYS   FOR   THE   PAXAMA   CAXAL 
On   following   page   is   shown   an   elevation   of   the   Panama 
buoy,  in  which  A  is  the  cylindrical  body  or  chamber.  8  ft.   in 
diameter,  made  of  /s-in.  steel  plate  with  dished  heads  riveted 
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on.  Through  the  center  of  the  body  passes  the  tube  B,  to  which 
is  bolted  the  counterweight  C.  This  tube  is  made  in  two  pieces, 
as  indicated  at  D,  for  convenience  in  ocean  transportation. 
The  pyramidal  slteleton  tower  E  is  bolted  to  the  cast-steel 
(oot-brackets  P,  and  carries  the  lantern  G  at  a  focal  height  of 
15  ft.  The  draft  of  the  buoy  is  12  ft.  and  the  total  weight 
without  anchor  chain  10,500  lb.  Before  painting  and  shipping 
the  buoy  is  subjected  to  a  hydrostatic  test  of  15  lb.  per  sq.in. 

With  reference  to 
the  gas  supply  and 
lighting  apparatus,  H 
represents  the  ac- 
cumulators, of  which 
there  are  four,  filled 
with  dissolved  acety- 
lene and  inserted  in 
the  pockets  J,  which 
latter  are  furnished 
with  hinged  covers  K 
for  facilitating  the 
removal  and  renewal 
of  the  accumulators. 
G  is  the  lantern  con- 
taining the  pressure 
regulator  or  gov- 
ernor, as  it  is  termed, 
and  the  flashing 
mechanism.  The 
high-pressure  gas  is 
led  from  the  accum- 
ulators to  a  mani- 
fold L,  thence  up  the 
leg  of  the  tower  E, 
and  through  the 
shut-off  valve  M  to 
the  governor.  The 
gas-piping  is  of  spe- 
cial manufacture, 
made  of  solid  drawn 
steel.  S  mm.  outer 
diameter  by  4  mm. 
inner  diameter,  with 
an  outer  protecting 
envelope  of  copper 
drawn  thereon,  which 
renders  it  completely 
rust-proof. 

The  best  materials 
and  processes  are 
employed  for  pre- 
serving the  buoy 
from  the  severe  cor- 
roding action  of  sea- 
water  and  sea-air. 
The  entire  Inside  of 
the  buoy  is  first 
given  one  coat  of  bi- 
tumastic  solution  ap- 
plied cold,  and  then 
one  coat  of  bitumas- 
tlc  hot  in  accordance  with  the  manufacturers'  formulas  and 
processes.  The  exterior  Is  given  one  coat  of  boiled  linseed 
applied  hot  and  two  successive  coats  of  best  quality  red  lead 
mixed   with    best  quality   of  boiled    linseed   oil. 

METHOD  OF  STORl.XC!  GAS 

The  system  of  storing  ac^ctyicne  in  portable  accumulators  is 
known  as  Dissolved  Acetylene  and  is  based  upon  the  properties 
of  acetone  in  combination  with  a  suitable  porous  substance. 
To  Claude  and  Hess,  two  French  chemists,  is  due  the  important 
discovery  that  acetone,  a  combustible  organic  liquid  which 
bolls  at  56°  C.  (133*  F.),  possesses  an  extraordinary  capacity 
for  dissolving  acetylene.  At  lH"  C.  (S!)"  F.)  a  given  quantity  of 
acetone  will  absorb  2.i  times  its  own  volume  of  acetylene  at 
normal  atmospheric  presHure,  and  its  solvent  capacity  is  in- 
creased proportionately  to  the  pressure,  so  that  at  a  pressure 
of  12  atmospheres  it  can  absorb  300  times  its  own  volume  of 
acetylene. 

Important  as  this  discovery  was,  it  was  not  directly  adapted 
for  practical  use.  When  absorbing  acetylene,  the  liquid  ex- 
pands at  the  rate  of  about  4%of  its  volume  for  each  added 
atmosphere  of  pressure.  Accordingly,  a  vessel  intended  for 
acetone  saturated  with  acetylene  under  pressure  can  in  prac- 
tice never  be  entirely  filled  with  liquid.  During  consumption, 
there  would  gradually  be  formed  a  space  which  would  become 
tilled  with  gaseous  acetylene  compressed  above  its  limit  of  safe- 
ty. This  danger  was  completely  obviated  by  the  invention  of 
the   porous  substance  described   in   the  succeeding  paragraph 
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and  thus  the  illuminant,  dissolved  acetylene,  was  made  avail- 
able for  practical  use. 

If  a  gas  in  a  state  liable  to  spontaneous  dissociation  or  explo- 
sion IS  stored  in  a  vessel  whose  diameter  is  less  than  that  in 
which  the  explosive  wave  can  be  propagated,  it  is  impossible 
to  produce  an  explosion.  Advantage  has  been  taken  of  this 
fact  by  filling  such  vessels  with  a  very  porous  material,  the 
minute  crevices  of  which  are  almost  of  insensible  magnitude. 
In  a  vessel  prepared  in  this  way  it  is  quite  impossible  to  produce 
an  explosion.  This  fact  has  been  demonstrated  beyond  doubt 
by  a  variety  of  tests,  and  is  practically  recognized  by  the  per- 
mission now  granted  in  all  countries  for  the  use  of  compressed 
acetylene  in  vessels  prepared  according  to  this  method. 

The  first  condition  with  regard  to  the  porous  substance  to 
be  used  is  that  it  shall  completely  fill  the  vessel,  leaving  no  space 
excepting  the  capillary  canals  formed  by  the  substance  itself. 
Other  practical  requirements  are  that  it  shall  be  perfectly  free 
from  action  upon  the  acetylene  or  the  acetone,  that  it  shall 
possess  a  maximum  amount  of  porosity,  and  that  its  consis- 
tency shall  remain  unaltered. 

THE  GAS  ACCUMULATOR 

The  accumulators  are  prepared  in  accordance  with  these 
principles  More  specifically  described,  an  accumulator  is  a 
steel  cylinder  tested  to  at  least  50  atmospheres  pressure  (the 
type  used  on  the  Panama  buoys,  which  is  the  most  common 
sis5e,  is  tested  to  75  atmospheres),  and  completely  filled  with  the 
porous  mass,  a  solid  material  possessing  a  porosity  of  S0%. 
That  is  to  say,  although  the  cylinder  .s  apparently  filled  quite 
full,  only  20%  of  the  space  is  really  occupied  by  the  solid  body, 
the  remaining  S0%  being  available  for  holding  the  liquid.  Half 
of  this  remaining  space  Is  occupied  by  acetone,  which  soaks 
into  every  pore  of  the  porous  substance,  the  other  half,  or  40% 
of  the  original  volume  of  the  cylinder,  is  thus  available  for  the 
expansion  of  the  liquid.  The  cylinder  is  closed  by  a  reliable 
valve,  through  which  the  gas  is  pumped  into  the  accumulator, 
and  through  which  it  flows  out  again  when  required  for  service. 

As  the  acetone  charge  is  equal  to  40%  of  tlie  original  volume 
of  the  cylinder,  and  the  solvent  capacity  of  acetone  is  25  times 
its  own  volume  per  atmosphere  of  pressure,  the  acetylene  stor- 
ing capacity  of  the  accumulator  is,  accordingly,  10  times  its  own 
volume  for  each  atmosphere.  Therefore,  at  a  pressure  of  10 
atmospheres  an  accumulator  contains  100  times  its  own  volume 
of  acetylene:  at  12  atmospheres  120  times,  and  so  on;  this  being 
computed  for  a  temperature  of  15°  C.  (59°  F.). 

IN'FLUEN'CE  OF  TEMPERATURE — A  notable  feature  of 
dissolved  acetylene  is  that  its  usefulness  is  independent  of  the 
temperature.  Acetone  will  not  freeze  and  the  gas  accumulator 
can  therefore  be  used  in  the  coldest  climates.  For  example, 
more  than  fifty  dissolved  acetylene  lights  have  been  installed 
in  .•Maska  and  some  of  the  installations  operate  the  year  round. 
It  should,  however,  be  observed  that  changes  of  temperature, 
although  in  no  way  interfering  witli  the  usefulness  of  the  gas- 
accumulator,  cause  corresponding  changes  of  pressure  inside 
the  accumulator.  The  solvent  capacity  of  acetone  varies  ac- 
cording to  the  temperature  in  such  a  manner  that  while  it 
amounts  to  25  times  its  own  volume  at  59°  F.  (15°  C.)  it  grows 
less  at  higher  temperatures,  so  that  at  122°  F.  (50°  C.)  it  will  be 
50  per  cent,  less,  that  is,  only  12J  times  its  own  volume,  whereas 
It  becomes  greater  at  lower  temperatures,  so  that  at  about 
— 4°  F.  ( — 20°  C.)  it  will  be  double,  that  is,  50  times  its  own  vol- 
ume. With  a  given  quantity  of  gas  in  an  accumulator,  the 
change  in  the  solvent  capacity  at  various  temperatures  w.ll  re- 
veal itself  by  corresponding  variations  in  the  pressure;  when 
the  temperature  rises  the  pressure  will  gradually  rise,  so  that 
at  122°  F.  .t  will  be  twice  as  much  as  at  59°  F.;  when  the  temper- 
ature falls  the  pressure  will  gradually  decrease  so  that  at  about 
— 4°  F.  it  will  oniy  be  half  of  what  it  was  at  59°  F. 

UPKEEP  OF  ACCUMULATORS— It  will  be  readily  under- 
stood that  the  accumulator  is  not  a  delicate  thing.  It  will  en- 
dure rough  treatment  or  careless  handling  in  transit.  The 
strong  steel  cylinder  cannot  be  easily  dented.  The  valve  is  pro- 
tected during  transport  by  an  iron  cap.  Inside,  the  iron  is  not 
affected  either  by  acetone  or  by  acetylene;  outside,  it  only  re- 
quires occasional  painting  to  keep  it  from  rusting.  Neither  will 
the  porous  mass  cause  trouble  or  require  repair.  As  already 
stated.  It  has  stood  the  test  of  time  and,  like  the  steel  cylinder, 
it  possesses  practically  unlimited  durability.  On  the  other 
hand,  the  acetone  filling  from  time  to  time  requires  small  addi- 
tions. Minute  quantities  of  it  escape  with  the  gas,  and  this  loss 
will  be  noticeable  after  the  accumulator  has  been  recharged 
with  gas  a  number  of  times.  The  acetone  will  be  replenished, 
when  necessary,  at  the  government  gas-charging  station  which 
it  is  understood  will  be  located  at  Halboa  at  the  Pacific  entrance 
of  the  canal.  Those  additions  of  acetone  are  made  at  an  almost 
infinitesimal  cost  per  accumulator  and  in  connection  with  the 
foregoing  it  should  be  stated  that  the  admixture  of  ac^etone 
vapor  with  the  acetylene  by  no  means  detracts  from  the  light 
efficiency  of  the  gas,  but  in  reality  is  of  considerable  practical 
value,  as  it  causes  the  acetylene  to  burn   more  smoothly  and 
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keeps  the  burner  eooler.  ReplrniRhinK  of  the  ucetono  at  inter- 
vals. toKPther  with  oiciisiiinal  paintinir.  nre  Iho  only  Items  of 
upkeep  cniinocted   wtili  the  ^:aH  aecuinulutorB. 

l.Kiirr    AIM'AUATUS 

From  the  foresoinc  it  will  be  seen  that  ncetylono  is  stored  In 
the  accumulators  under  varyine  degrees  of  moderately  hi(jh 
pressure  while  at  the  bur-ner,  a  constant  low  pressure  is  re- 
quired. Therefore  the  sas  must  be  passed  through  a  pressure 
regulator  or  governor,  to  reduce  the  high  pressure  to  the  re- 
quired low  constant  pressure.  The  governor  is  the  apparatus 
used  for  this  purpose.  Irrespective  of  the  gas  pressure  in  the 
accumulator,  whether  high  or  low,  and  of  the  gas  consumption, 
whether  large  or  small,  the  gas  always  issues  from  the  governor 
at  the  constant  low  pressure  suitable  for  the  burner.. 

THK  FLASHER — An  entirely  new  principle  in  Hashers  per- 
mits the  production  of  as  many  as  .">.">, 000  separate  and  distinct 
flashes  from  one  cubic  foot  of  acetylene.  Older  types  of  ap- 
paratus could  not  produce  more  than  1400  (lashes  from  the 
same  quantity  of  gas.  The  new  flasher  may  be  adjusted  to 
give  light  periods  of  any  desired  length  of  time  down  to  one- 
tenth  of  a  second,  or  less,  alternating  with  dark  intervals  of  any 
desired  length.  Single,  double  or  triple  Hashes,  etc.,  can  be 
produced  with  ease,  in  fact,  any  light  character  obtainable  in 
lighthouses  equipped  with  the  most  modern  lens  arrangements 
can  be  produced  by  the  new  flasher. 

For  lighting  the  gas  as  it  Hows  out  of  the  burner  during  the 
light  periods,  a  special  pilot  burner  is  used.  This  continuously 
burning  pilot  Hamo  consumes  only  ^  of  a  cubic  foot  of  gas  an 

hour,  or  about  one- 
third  of  a  cubic  foot 
per  day,  as  compared 
with  six  cubic  feet  per 
day  in  older  acetylene 
flashers. 

The  method  of  op- 
eration of  the  new 
flasher  may  l>e  de- 
scribed as  follows:  the 
gas  issuing  from  the 
governor  passes  into 
the  flasher,  through  a 
valve  which  remains 
open  during  the  whole 
dark  interval.  When 
a  certain  predeter- 
mined quantity  of  gas 
lias  flowed  through  the 
pipe  into  the  flasher, 
so  that  the  flexible 
leather  diaphragm  is 
at  the  top  of  its 
stroke,  the  inlet  valve 
Instantaneously  closes, 
and  simultaneously  tlie 
outlet  valve  to  the 
main  burner  opens,  al- 
lowing the  accum- 
ulated gas  to  pass 
through  the  pipe  to 
the  main  burner  where 
it  is  ignited  by  the 
constantly  burning 
pilot  flame.  The  pilot 
flame  is  fed  through 
the  bypass  direct  from 
the  governor.  The 
\"alve  lever  is  magne- 
tized so  as  to  always 
maintain  a  tight  joint 
with  the  valve  seats 
and  to  produce  the 
desired  instantaneous 
cutoff.  The  gas  outlet  now  remains  open  until  the  total  gas 
quantity  has  been  consumed  in  the  main  burner,  whereupon 
the  outlet  closes  and  the  inlet  opens,  remaining  open  until  a 
similar  quantity  of  gas  accumulates  within  the  flasher,  when 
the  cycle  of  operations  is  again  repeated.  Thus  the  light  and 
dark  intervals  alternate  automatically  and  produce  a  uniform 
flashing  light.  The  pressure  of  the  gas  flowing  from  the 
flasher  to  the  burner  does  not  vary  during  the  entire  light 
I'Priod.  regardless  of  the  duration  of  such  period.  In  the  older 
makes  of  flashers,  the  gas  enters  the  burner  at  a  low  pres- 
sure, which  gradually  rises  to  the  maximum  and  falls  again 
toward  the  end  of  the  flash,  thus  wasting  gas  and  making  it 
difficult  at  long  ranges  to  determine  exactly  the  characteristic 
of   the   light. 

LIGHT  CHARACTERS— The  principle  of  the  flashing  light 
as  a  valuable  navigation  signal  has  been  taken  advantage  of 
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in  the  highest  degree  by  dCHlgnlng  the  new  Mnshor  to  i  onMumo 
the  least  posHilile  umount  of  gas  per  Hash  and  to  make  the  <l«rk 
intervals  when  no  gas  Is  being  consumed  iih  lone  an  is  conslHteiit 
with  efllciency.  It  is  naturally  of  the  utmost  Importance  for  the 
safety  of  niivigution  that  the  light  character  (the  ratio  between 
light  and  eclipse)  after  having  once  been  flxed  must  not  vary 
in  the  slightest  degree.  .Nearly  all  lighthouse  authorities  agree 
that  flashes  of  short  duration  followed  by  ri-lalively  short,  dark 
periods  nre  much  more  distinctive  and  elTlcient  than  long 
flashes,  and  this  view  Is  borne  out  by  the  fact  that,  of  the  thous- 
and or  more  dissolved  acetylene  lights  In  operation  throughout 
the  world,  the  majority  are  adjusted  for  short  Hushes.  Of  the 
light  characters  adopted  by  the  army  engineers  for  the  lights  on 
the  Panama  Canal,  the  flashes  do  not  In  any  instance  exceed  2 
seconds'  duration,  and  the  majority  of  them  will  be  Bet  to  0.3 
of  a   second. 

The  new  flasher,  although  designed  especially  to  suit  short 
Hashes,  may  easily  be  adjusted  to  give  flashes  of  any  desired 
length. 

THE  BUOY  LANTERN— The  Panama  Conul  buoys  will  all 
be  equipped  with  sixth-order  lanterns.  This  method  of  divid- 
ing lighthouse  lanterns  into  various  orders  is  based  upon  the 
focal  distance  of  the  optic,  that  is,  half  the  diameter  of  the  lens 
at  the  focal  plane.  The  data  for  this  method  of  classiflcatlon 
are  given  in  tlie  following  table. 
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Willi  a  1-lt.  I.urner  (the  size  adotited  for  the  Panama  buoys), 
the  efticieiRy  of  the  light  through  the  lens  will  be  400  Hefner 
cp.  visible  at  a  range  of  about  11)  nautical  miles.  Such  great 
candle-powers  are  obtainable  on  account  of  the  high  intrinsic 
brightness  of  the  acetylene  flame,  which,  being  relatively  small 
in  size,  permits  of  almost  exact  centering  at  the  focus  of  the 
lantern    lens. 

DISCUSSION 

In  the  discussion  of  this  paper.  H.  A.  (Jillls,  of  the  Safety 
Car  Heating  &  Lighting  Co,  (I'intsch  system),  gave  the  aver- 
age life  of  mantles  on  200;)  buoys  as  three  months  and  noted 
that  the  loss  of  candlepower  due  to  compression  was  about 
10T(.  He  gave  the  following  figures  for  illuminating  value: 
Acetylene  (purified),  40  cp.  per  cu.ft.  burner  capacity:  acety- 
lene (dissolved  in  acetone),  3S  cp.  per  cu.ft.;  Pintsch  gas  (com- 
pressed to  12  atm.)  in  fiat  flame  regenerative  burner,  12  cp. 
per  cu.ft.;  Pintsch  gas  under  large  mantles  at  2  lb.  pressure, 
60  cp.  per  cu.ft..  and  under  small  (buoy)  mantles  at  1  lb.  pres- 
sure.  40   cp.  per   cu.ft. 

The  statement  that  the  carbide-type  of  buoy  had  been 
abandoned  was  questioned,  since  the  Canadian  government 
uses  nothing  else  yet.  and  the  U.  S.  Government  is  still  ex- 
perimenting with  them  and  has  one  at  the  outer  end  of  Am- 
brose Channel  in  New  York  Harbor.  There  were  cited  as 
here,  also  six  compressed-acetylene  buoys,  and  12  Pintsch- 
mantle  buoys.  In  the  Gedney  channel  are  12  Pintsch  buoys; 
in  the  Delaware  River  are  ten  Pintsch  and  one  compressed- 
acetylene  buoys.  The  gas  in  the  compressed-acetylene  Am- 
brose-channel buoys  (flashing  0.4  sec.  light  and  O.S  sec.  dark 
with  40-cp.  burner  taking  300  cu.ft.  per  mo.)  costs  $4.50  per 
mo.  The  Pintsch  buoys  (fixed  light  with  30-cp.  burner  tak- 
ing 630  cu.ft.  per  mo.)  costs  $3.30  per  mo.  plain  or  $3.45  with 
a    mantle. 

The  statement  of  complete  safety  for  dissolved  acetylene 
in  a  porous  holder  was  questioned  by  citing  the  number  of 
actual  explosions  including  one  in  which  the  patentee  of  the 
acetylene  system  described  and  two  assistants  were  severely 
injured. 

The  flasher  was  claimed  to  be  designed  on  the  same  lines 
as  older  apparatus  except  that  coil  springs  had  always  been 
used  instead  of  the  magnets  seen  here.  It  was  declared  that 
mariners  favored  equal  periods  of  flash  and  darkness,  to 
satisfy  which  would  reduce  the  service  capacity  of  the  Pan- 
ama  buoys   to  six   months. 

The  design  of  lamp  was  criticized  as  weak,  the  vertical 
astregals  not  having  the  strength  or  rigidity  of  helical  bars 
and  triangular  storm  panes.  Tt  was  claimed  that  not  over 
10%  of  the  light  was  absorbed  by  the  helix,  while  the  loss 
of  light  by  absorption  of  reflecting  prisms  equals  that  of 
the   helical   astregal. 
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Derrick  Cars  and  Wrecking  Cranes 
for   Electric    Railways 

Tlie  equijjiueut  of  nearly  all  eleetrie  railway.-,  whether 
city  or  interurban,  includes  derrick  cars  and  craues  for 
handling  materials  at  the  yards  or  on  construction  and 
maintenance  work,  and  also  for  handling  wrecked  or  de- 
railed cars.  Some  examples  of  machines  of  this  class  are 
described  below. 

Derkick  Cak  you  iiw.  Tuna)  Avi:.  IIy..  .\'i;\v  Yohk 

The  derrick  car  shown  in  Fig.  1  is  of  a  rather  un- 
usual type,  and  consists  of  a  steel-frame  flat  car  car- 
rying at  one  end  a  pillar  crane  having  a  horizontal  boom 
upon  which  travels  a  hoisting  trolley.  The  niotornuin's 
cab,  with  a  bracket  for  the  trolley-pole  seat,  is  at  the  op- 
posite end  of  the  car,  but  the  car  can  be  operated  from 
either  end.  The  boom  is  of  20  ft.  8  in.  radius,  and  the 
hoisting  trolley  has  a  capacity  of  6  tons,  with  a  max- 
imum reach  of  18  ft.  and  a  lift  of  about  91/2  ft.  from  the 
rail  to  the  highest  position  of  the  hook.  The  derrick  is 
handled  by  a  man  riding  in  a  cage  at  the  side  of  the 
boom.  The  hoisting  is  done  by  a  motor  of  11  hp.,  giving 
a  speed  of  13  ft.  per  min. ;  the  cables  for  racking  the 
trolley  along  the  boom  are  operated  by  a  3  hp.  motor, 
giving  a  speed  of  -10  ft.  per  min.  A  similar  motor  swings 
the  crahe  at  the  rate  of  one  complete  revolution  in  40 
seconds. 

To  steady  the  car  when  making  heavy  lifts  there  is 
a  20-ton  jack-screw  under  each  corner  of  the  car  at  the 
crane  end.  These  jacks  have  the  heads  secured  by  pins 
to  brackets  under  the  sills  and  are  swung  up  out  of  the 
way  wlieji  not  in  use.  The  car  can  he  used  for  transport- 
ing track  material,  ])aving  blocks,  broken  stone,  etc.,  the 
sides  being  fitted  with  removable  sideboards  to  retain 
loose  material.  This  machine  was  built  by  the  McGuirc- 
Cummings  Mfg.  Co.,  of  Chicago,  and  is  part  of  the  equip- 
ment of  the  nuiintenancc-of-way  department  of  the  rail- 
way. 

The  frame  has  side  sills  consisting  of  two  15-in.  steel 
channels,  riveted  back  to  back  (forming  an  T-section). 
and  having  top  and  bottom  cover  plates.  Only  one  chan- 
nel of  each  sill,  however,  extends  from  the  front  bolster 
to  the  end  sill,  under  the  cab.  The  body  bolsters  and  end 
sills  are  of  steel  channels,  and  (i  in. -channels,  framed  be- 
tween the  sills,  carry  wood  joists  4xG  in.,  to  which  the  2- 
in.  floor  planks  are  spiked.  Five  wearing  strips  of  longi- 
tiulmal  flat  steel  bars  are  let  into  the  floor.  The  remov- 
able sides  are  2  ft.  high,  and  in  four  sections  7^4  ft-  long, 
each  section  consisting  of  two  iilanks  secured  to  two  inside 
T-bar  stakes,  which  arc  bi'ot  in  fit  |Mi(kets  inside  of  the 
sills.  The  car  is  H)  Ft.  long  and  s  \'\.  :',  in.  wiile  over  flic 
sills,  with  trucks  of  IV-  H-  wlicell,;isc  spared  2 1 1/,  ft. 
between  centers. 

DKiiiiicK   Cm;:  Hhooki.vx    1! mmh  Tii.wsrr   \'\\. 

The  derrick  car  shown  in  Kig.  2  is  of  ii  type 
commonly  used  than  that  described  above,  ami  has 
volving  crane  with  steel  inclined  boom  whose  read 
be  varied  by  means  of  a  toj)ping  lift,  'i'lic  boom 
ft.  long,  with  a  working  reach  of  20  ft.  finni  cent 
car.  and  a  maximum  height  of  2fl  ft.  above  the 
Since  the  machine  was  built,  a  snatch  block  has  been 
fitted  near  the  middle  of  the  boom,  and  the  hoisting  line 
is  led  back  from  the  head  sheave  over  this  siuitch  block. 
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.so  that  for  an  ordinary  reach  the  load  is  carried  farther 
back  on  the  boom.  The  hoisting  capacity  is  5  tons,  and 
the  hoist  is  operated  by  a  21-hp.  motor  giving  a  speed  of 
40  ft.  per  rain.,  with  maximum  load.  The  capacity  var- 
ies from  2Y2  tons  at  20  ft.  radius  to  5  tons  at  11  ft. 
radius.  All  motions  for  hoLsting,  swinging  and  topping 
are  controlled  by  the  operator  riding  in  the  cab  of  the 
crane. 

The  car  is  40  ft.  long  and  71/^  ft.  wide,  with  trucks 
of  ."ii/o  ft.  wheelbase,  spaced  201/^  ft.  centers.  For  pro- 
]ielliutr,  the  car  is  fitted  with  four  4()-hp.  motors.  The 
side  sills  consist  of  10-in.  channels,  eai4i  reinforced  for 
the  greater  part  of  its  length  by  a  7-in.  channel  on  the 
inner  side.  The  frame  is  stiffened  by  a  pair  of  truss 
rods  which  pass  over  the  bolsters  and  have  their  ends 
anchored  to  cross-l)races  beneath  the  sills.  The  weight 
of  the  car  complete  is  about  30  tons.  The  machine  was 
built  by  the  Brown  Hoisting  Machinery  Co..  of  Cleveland, 
Ohio.  It  is  used  for  handling  rails  ami  s])ecial  work,  both 
at  the  storage  yards  and  on  the  track. 

DETiiiicK  Cai!  :  XoirniwESTioux  P^licva'I'ei)  I(y..  Chicaco 

In  derrick  cars  for  track-repair  work,  built  at  the  com- 
pany's shops,  the  derrick  is  immediately  behind  the  call. 
The  timber  boom  is  20  ft.  long,  guyed  from  a  post  and  A- 
frame  not  much  higher  than  the  cab.  The  hoisting  line 
is  operated  by  a  12-hp.  motor,  but  the  swinging  is  done 


Fig.  1.  Eli'X'thic  Di-immck  C.vi!  of  tiff.  Maintekance- 
of-Way  Depaistmext.  Tiiihd  Avu.  Ey..  New  Yohk 

(McGuire-Cumminfrs  Mfs.   Co.,  Chicago.    IUhIcUt.s.  ) 

l)y  hand  liiu's.  The  lopping  lift  is  not  generally  used, 
and  is  worked  by  hand  or  by  carrying  the  line  to  a  winch 
head  on  the  hoist. 

The  motornian  o])ei-iites  the  hoist  as  well  as  the  car 
movements,  and  in  i-iiniiing  ]i(isiti(in  he  faces  the  derrick. 
The  trucks  are  ecpiippiMJ  wiili  iiowcifnl  motors  so  that  the 
car  can  keep  out  of  I  be  way  "f  regular  trains,  running  to 
ibi'  nearest  crossover  uln'n  ncccs,-ary  to  allnw  a  train  to 
pass.  The  car  is  of  tinilier  cnnst  nict  ion.  KixSl/^  ft.,  with 
a  !l-ft.  call  at  one  end.  Stakes  arc  lifted  to  pockets  Oil 
the  side  sills  to  support  side  lioards  when  carrying  loo.'e 
material.  The  car  is  erpiippcd  with  Imth  contact  shoes 
ami  trolley  ]ioles  so  that  it  can  operate  on  the  third-rail 
elevated  lines  and  also  on  the  (iverbeail-wire  system  of 
the  company's  surface  lines. 

WiiFCKixc  AMI  '^'ai.'Ii  ('i;.\\::s;  Illinois  Tii.\( 'I'Ion 
S-is'i'mt 

The  larger  electric  lines  need  i'<|uipment  for  haiul- 
ling  cars,  etc..  in  case  of  derailment  or  other  accidents, 
and    in   most   cases   the  derrick  cars  arc   ntili/ed    for  work 


.AJav  •-'■.',   i:il 
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(>r  lliis  kind.     The  I  lliiiois  Tl-ac1ii)ii   System.  linwi'Vcr,  liiis 

M  uivikiiii;  iniiic  ni-  w  i-iTkiiiji-  car  i'({iii|i|>ri|   willi   n   li i 

(if  s|ir(ial  ,^lia|M'  loi-  the  liaiidl  iiii;  (if  rai's  and  lai-  IkkMi'S. 
This  IS  sliciun  III  l'"i^.  :;,  and  it  will  he  situ  llial  llic 
iiiacliiiif  rcsoinblcs  iirdinarv  w  rcckiii;;  crane  iiracticc,  liav- 
iii.i;  a  sleel-l'ranied  plaU'drni  nidunted  on  a  pair  id'  (nicks 
and  carrvin.u-  a  ivvolvini;-  crane.  Hiil  in  this  machine  all 
ni(i\cnicnis    (  iiicliiiliii,i;-   prnpidsKin  )    ,iiv   cIVccicd    llii-nii;;ii 


Fig.  '?.  Electhic  Diviiincis.  Cvi;  uf  xiiio  Bikkikia.v  I!.\i>ii) 

Tli.VNSIT    Ry.,    BliOOKLYNj    N.    Y. 
(Blown    Hoisting-    Maohinci-y    Co..    Cleveland,    Ohio;    Buihh'is. ) 

bevel  gears  instead  of  chain  i^earino-.  Power  is  snppliecl 
liv  an  electric  motor  of  100  hp. 

The  oar  is  13  ft.  G  in.  long  and  ii  ft.  lo  in.  wide,  with  a 
.'50  ft.  goose-neck  boom ;  and  weighs  about  65  tons  in 
working  order.  It  can  lift  III/2  t""'''  'it  ma.Kimum  reach 
and  lias  a  maxinuim  hoisting  capacity  of  30  tons.  It  can 
hoist  also  at  a  distance  of  30  ft.  below  the  track.  In  ad- 
dition to  the  main  hoisting  block,  tiiere  is  an  auxiliary 
hoisting  cable  on  the  head  sheave  of  the  boom.  The  top- 
ping-lift cables  pass  over  pulleys  on  long  arms  pivoted  to 
jiins  in  a  bracket  on  the  back  of  the  boom,  as  shown. 

A  practically  identical  machine  for  work  in  the  storage 
j'ards,  etc.,  has  a  straight  box-lattice  boom  46  ft.  long, 
with  a  hoisting  capacity  of  4  to  17  tons  and  a  reach  of 
30  ft.  l>elow  the  rails.  This  machine  is  used  also  in 
handling  coal  from  the  submerged  storage  pits,  ami  for 
this  work  it  ojierates  a  li/2-.vd.  clamshell  bucket.    Both  of 


Fig.  3.  Electkk   Wreckixg  Craxe  of  the  Illixois 
Tr.ACTiox     Systeji 

(Browning    Engineeiing    Co.,    Cleveland.    Ohio.    Builders.) 


tliise  maciiiiies  were  liuiit  bv  the  drowning  Engineering 
('i>..  of  Cleveland,  Ohio,  to  meet  liie  requirements  of  .1.  M. 
i'.nsenbiMv,  Sii|)erin teiideiit  of  Motive  Power  of  the  rail- 
way. The  electrical  e(|iiipmeiit  is  the  same  in  both  cases. 
The  hoisting,  swinging  and  propelling  iiiotion.s  are  all  op- 
erated from  one  GrjO-voit  90-hp.  motor,  by  means  of  a 
train  of  bevel  gears.  The  controllers  ar<'  of  the  reversible 
type,  and  there  are  •^00-anip.  fuse  boxes  and  two  150-amp. 
'  irciiil  bivakers.  lioth  air  brakes  and  hand  brakes  are 
applied. 

l>\i,Mii:    SriMM    Wiii:iKiN(;    ('ii.\\i;s 

"I'  •!  I'iiihci-  (lincivi.t  ,  la>s  from  the  madiines  aliove 
dcscnhcd  ,ii-e  some  new  wrecking  cranes  on  the  Xorfolk 
\'  Wc^lcin  li.ij.,  which  have  a  hoisting  capacity  of  no 
less  than  lot)  tons.  The  platform  of  the  car  is  -27x10  ft., 
'd'  sled  coiLstruction,  mounted  on  a  pair  of  four-wheel 
truck.s,  giving  a  total  wheelbase  of  about  20  ft.  To 
steady  the  machine  for  a  side  lift  or  on  .soft  ground  out- 
riggers of  steel  I-beams  can  be  extended  about  7  ft. 
on  each  side.  The  i>late-girder  boom  is  attached  to  the 
end  of  a  swinging  platform  which  carries  the  engine  and 
boiler,  the  ])latform  being  mounted  on  a  turntable  of 
large  diameter.  The  boom  is  only  slightly  curved,  and 
the  distance  from  its  heel  to  the  topping  lift  attachment 
is  about  one-third  of  the  length  of  the  boom.  The  main 
hoist  is  at  a  distance  of  17  ft.  from  the  center  of  rota- 
tion, and  there  is  another  hoist  at  the  e.xtreme  end  of 
the  booni.  The  maximum  load  (1.50  tons  at  a  radius  of 
IT  ft.)  can  be  raised  at  a  speed  of  1.5  ft.  per  min.,  and 
the  boom  can  be  raised  or  lowered  by  the  topping  lift 
while  carrying  this  load.  The  weight  of  the  machine 
in  working  condition  is  aliont  120  tons.  The  cranes  were 
built  liy  the  Indiisti-ial  Works.  Bav  Citv.  Mich. 


froKrrss    ..f    Kjicavntioii    in    Ciilel.rii    f  lU.    Paiiiinin    ( nnni— 

Excavation  has  advanced  to  the  point  where  there  is  onlv 
about  SOOO  tin. ft.  of  distance  Ipft.  exclusive  of  the  drainage 
channel,  in  which  the  prism  has  not  reached  grade  in  some 
part.  This  section  is  confined  to  that  part  of  the  cut  between 
the  Cucaracha  slide,  and  the  northern  limit  of  the  slide  on 
the  east  bank,  opposite  Culebra  village.  Between  Gold  Hill 
and  Contractor's  Hill,  a  part  of  the  drainage  cut  is  down  to 
j-M-ade,  and  visitors  are  now  able  to  get  a  fairly  clear  concep- 
tion  of  the  final   depth    of   the  summit    cutting. 

On  Mar.  29,  there  were  32  steam  shovels  working  in  the 
canal  prism  in  the  Culebra  cut  section:  13  of  these  were 
wor.king  on  slide  material,  and  the  remainder  in  removing 
material  at  the  bottom.  This  number  is  exclusive  of  the 
steam  shovels  engaged  in  terracing  the  banks,  and  in  mis- 
cellaneous operations.  At  the  present  rate  of  progress,  it  is 
estimated  that  about  5.500.000  cu.yd.  of  material  may  be  re- 
moved by  Oct.  1,  the  date  at  which  operations  by  steam- 
shovels  will  probably  be  suspended.  This  leaves  between 
2.000.000  and  3,000,000  cu.yd.,  based  upon  the  recently  re- 
vised estimate,  that  will  have  to  be  taken  out  by  dredges  if' 
the  water  is  let  into  the  canal  on  Oct.  1,  The  amount  to  be 
removed  in  this  manner  will  probably  be  increased  by  slides 
at  different  points  along  the  banks  between  now  and  the 
end    of    the    year. 

Work  on  the  Cucaracha  slide  is  progressing  favorably,  and 
the  output  from  it  has  been  increasing  day  by  day  for  the 
past  month,  or  more,  the  record  output  being  made  on  Mar. 
29.  when  five  steam  shovels  removed  11.3-13  cu.yd.  of  material. 
This  is  the  largest  amount  of  excavation  from  a  single  slide 
in  one  day  since  the  beginning  of  operations  by  the  United 
Slates.  The  rock  shoulder  that  formerly  stood  out  prom- 
inently from  this  slide  for  two  or  three  years  before  it  re- 
newed its  activity,  and  which  appeared  to  offer  a  stay  to  the 
mass  of  material  behind  it,  joined  the  new  movement,  and 
has  now  moved  into  the  Canal  for  a  distance  of  about 
SO    ft. 

On  Apr.  14.  sev.'ral  of  the  steam-shovel  crews  were  put  lo 
work   on  a   12-hr.   shift.      ["Canal   Record."] 
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Oxyacetylene  Welding  and  Cutting 
Operations 

Repairixg  Laiip  Posts  ix  Daytox — During  the  re- 
cent floods  in  Dayton,  Ohio,  about  150  of  the  ornamental 
cluster  lamp  poles  were  broken  off  about  IS  in.  above  the 
ground.  The  breaks  were  not  due  to  defective  castings 
but  due  to  heavy  objects  being  swept  against  the  poles 
by  the  current  through  the  streets.  When  the  question 
of  welding  these  poles,  instead  of  erecting  new  ones,  was 
first  brought  to  the  attention  of  the  Dayton  Power  & 
Light  Co.,  the  officers  of  the  latter  did  not  think  it  pos- 


No  trouble  was  found  in  keeping  the  jioles  in  alignment 
during  the  work.  It  is  reported  that  this  particular  sort 
of  jierpeudicular  weld  is  considered  by  the  workmen  to 
be  one  of  the  most  difficult  manipulations,  and  many 
experienced  men  will  not  attempt  it: 

With  the  one  portable  outfit  shown,  and  employing 
three  men,  the  contractors  were  aljlc  to  erect  six  to  seven 
poles  per  day  at  one-half  the  cost  of  new  poles,  not  in- 
cluding the  probable  cost  of  removing  the  broken  stubs, 
resetting  new  poles  and  replacing  the  concrete  about  the 
bases.  The  work  was  done  by  the  Dayton  Welding  com- 
pany.   We  are  indebted  to  Mr.  W.  L.  Blackwell,  president 


Fics.  1,  2  Axi)  .'i.  Wkldixg  Oisxamental  Lamp  Posts  in  Daytox,  Ohio. 

(Fig.    1,   preparing  the  joint;   Fig.    2,    wi  Iding   tlie    hvoken  edges;  Fig.  3,  the  pole  conipleted.) 


sjble  to  secure  the  required  .strength  at  the  welds,  since 
all  of  the  work  had  to  be  done  on  the  street.  To  take 
up  the  concrete  and  to  reset  the  poles  would  have  been 
a  very  expensive  operation. 

To  demonstrate  the  possibilities  of  this  sort  of  ix'pair, 
si.v  specimen  polos  were  welded  and  tested,  when  it  was 
found  that  they  were  as  strong  as  new.  They  were 
[irobably  stronger  at  the  point  of  weld,  as  a  Vs"'"-  fillet 
was  added  on  the  outside  during  the  process.  The  opera- 
tions of  making  these  repairs  are  shown  in  Figs.  1  to  .■). 
.\  special  derrick  was  fastened  to  the  rear  of  the  wagon 
which  also  carried  the  acetylene  generator,  the  oxygen 
tank  and  the  necessary  tools.  The  wagon  was  backed 
up  to  the  stub  of  each  pole,  and  the  broken  part  was 
raised  to  its  original  position ;  the  old  breaks  were 
matched  up  and  the  joints  were  prei)ared  for  welding. 


of  that  comi)any,  for  the  iiifornialioii  and  photographs 
])  resented. 

Ki:movixg  WificcKAdii  i\  I\i)i.\n.\1'<)i.is — Fig.  1  shows 
the  use  of  an  oxyacetylene  cutting  torch  in  use  in  re- 
moving the  wreckage  of  a  reinforccd-concreto  arch-span 
bridge  in  Lidianapolis,  Ind.  Two  important  bridges 
were  wrecked  during  the  recent  flood  (Enoixkerino 
News,  Apr.  17  and  24,  1JU3).  One  was  of  concrete,  faced 
with  stone,  and  reinforced  with  I-boams,  which  hung  be- 
tween piers  as  strings  of  twisted  junk.  The  wreckage  of 
a  plate-girder  bridge  with  conci-etc  floor  was  equally 
troublesome. 

Tanks  of  dissolved  acetylene  and  oxygen  were  mounted 
on  trucks,  hauled  to  the  bridges  and  used  with  cutting 
torches.  First,  the  T-beams  were  locally  heated  to  a  bright 
red,  as  .shown  in  Fig.  4,  and  then  a  stream  of  pure  oxy- 
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Fui.    1.   ('nTiX(i   Away    I-Hi:am    Uhixfoir'kmkxt  of 
\\'i!i:cKi;ii  Mi:i:ii)iA\  St.  liKUxii:,  Inuiaxapolis 

gen  was  diructod  against  the  hot  metal.  This  caused  the 
iron  to  burn  away  quickly  so  that  the  average  time  eon- 
.sunied  in  serving  a  beam  was  a  little  over  live  minutes. 
The  work  of  cutting  the  beams  and  girders  of  the  twn 
bridges  and  placing  them  in  a  position  for  easier  removal 
took  a  little  over  three  days.  The  work  was  ihiiic  by 
the  Prest-0-Lite  Co.,  makers  of  portable  acetylene  light- 
ing systems  and  welding  outfits. 

Effect  of  Too  Much  Water  in  Mixing 
Concrete 

In  connection  with  the  discussions  as  to  the  relative 
desirability  of  wet  and  dry  concrete  current  some  years 
ago  a  number  of  tests  were  made  on  concretes  containing 
varying  degrees  of  mixing  water,  but  most  of  the  tests 
had  a  maximum  of  20%  of  water,  that  being  then  about 
the  limit  of  wetness  in  practice.  Of  late,  however,  with 
the  advent  of  much  slushier  concrete,  doubt  has  been 
thrown  on  the  ultimate  strength  and  wearing  qualities 
of  the  very  wet  mixes  which  have  become  common.  As 
a  contribution  to  this  question,  we  present  below  the  re- 
sults of  a  limited  test  on  the  short-time  strength  of  con- 
cretes mixed  with  percentages  of  water,  varying  from  20 
to  -t2V^%.  The  tests  were  made  in  the  Sheffield  Scien- 
tific School  of  Yale  University,  by  Charles  J.  Kobison, 
who  prepared  the  accompanying  tables  and  diagram. 

The  tests  were  made  on  a  1:2:4  concrete  mixed  with 
normal  sand,  cement  and  %-in.  trap  rock,  cast  as  small 
beams  and  as  cubes  and  broken  in  bending  and  in  com- 
pression, respectively.  The  beams  were  2x31/^x36  in.  in 
size,  reinforced  with  two  V^-^n.  rods  in  the  lower  part  of 
the  section,  and  designed  to  carry  safely  a  load  of  274.2 
lb.  placed  at  the  center.  The  cubes  were  6  in.  on  a  side. 
The  specimens  were  kept  in  the  forms  for  48  hours  and 
ke])t  moist  for  10  days  (except  the  7-day  cubes)  and  were 
tested  up  to  a  60-day  age,  as  shown  by  the  accompanying 
tables  and  figure. 

All  material  was  dry  before  mixing  and  water  was 
added  in  percentages  from  30%  to  4214%.  according  to 
the  following  method :  As  a  minimum,  enough  water 
was  taken  to  moisten  the  stone  and  sand,  and  then  there 


T.\l;l.K    I        IIUI:AK1.\(J    I,(,.U)    U.N    ItlOINKOIlCKlJ-CONVUICTr; 

liKAMS  .MAliK  WITH  VARIOUS  yXMOUNTH  OF  MIXINTJ 

WATKIt 

(Center   loiid    In    poumlii) 

[2  X  .•)!  X  .'id  in.  Iwamx,  rcinrorceil  with  iwn  (-in.  roiln,  1  •  2  ■  4  roncift'-l 

%  Water  30-duy  T.Ht«  tM-duy  ToHl* 

2(1  2()()(l)  WK) 

2?J  3«S  (2»  410 

25  473  6M 

27i  am  m> 

30  M7  smi 

32J  4(il  .100 

35  4  IS  4.«, 

371  31il)  4()0 

■'^i  31.f  3-10 

♦  AveraKP  of  three  tests  except  as  «liowii  in  parenthenia. 
t  (Jiie  te.1t  only. 

TAItl.K  II.     COMPKESSION  VAL    ES  (LB.  PER  SQ.IM  )  ON  0-I.\.  CON- 

CIU:TE  Cl'BE.S  WITH  VAUVIN'G  PERCENTAGES  OF  WATER 

7  duy«t  31)  dayn*  60  doysf 

20% 20.52  2777  3104 

iP 2173  31.J2  330.5 

55; 2277  .327X  ,3388 

27) 2.,(X)  .3.51(1  3.507 

i?,, 1722  2S74  318« 

:|r' 1413  241()  2(!fi« 

■}■•, 1222  1977  2388 

j:> 1097  181!)  2173 

^-i 652  1500  18S8 

*  Averaco  of  two  tests, 
t  One  test  only. 

was  added  20%,  (of  the  amount  of  cement  by  weight) 
water.  ICach  subsequent  mixture  was  increased"  by  21/2% 
water.  It  was  noted  that  tlie  421/0%  mixture  was  about 
as  wet  as  is  used  in  the  average  wet  mixer,  though  dryer 
than  some  slushy  mixes. 

Table  I  shows  the  results  of  the  beam  tests.  It  may 
be  noted  that  keeping  everything  constant  except  the 
water,  there  is  a  gain  in  strength  of  126%  for  a  27^/2% 
o\er  a  20%  water  content  at  the  end  of  30  days,  and 
126|%  at  the  end  of  60  days.  Although  all  the  beams 
carried  their  designed  load,  in  some  ca.ses  the  factor  of 
safety  is  very  small,  particularly  in  the  42i/2%  mixture, 
which  is  commonly  used  in  practice. 

Table  II  gives  the  results  in  the  cubes;  practically 
the  same  as  on  the  beams.  There  is  a  gain  of  282%  with 
the  27l^%  water  content  over  the  4214%  at  seven  davs, 
138%  at  30  days  and  90%  at  60  days'  which  mav  indi- 
cate that  in  time  a  drying  out  will  take  place  sufficient 
to  reduct  the  handicap  of  the  very  wet  mix. 

The  accoin])anying  curve  is  a  graphical  representation 
of  the  data  in  Tables  I  and  II. 
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Bridging  a  River  in  Quicksand 

In  building  light  highway  bridges  over  the  Eio  Gramle 
at  El  Paso,  Tex.,  pile  beuts  were  used  as  substructure. 
Driving  the  piles  required  a  special  rig,  because  the  river 
bed  is  quicksand  from  bank  to  bank  and  therefore  ordin- 
ary methods  of  temporary  staging  fur  the  jiiledriver  could 
not  be  used.  The  rig  shown  in  the  two  views  below  was 
built  to  handle  the  work. 

A  pair  of  swinging  driver-leads  with  steam  hammer 
is  carried  at  the  end  of  a  derrick  boom.  The  derrick 
and  engine  are  mounted  on  a  timber  bed-frame  51  ft. 
long,  set  on  rollers,  traveling  on  the  roadway  of  the  fin- 
ished spans.  An  overhang  of  about  50  ft.  is  obtained, 
which  enables  the  next  pile-bent  ahead  to  be  driven  ready 
for  the  truss  seat.  The  derrick  then  sots  the  siiaii.  ]iiv- 
viously  a.s.sembled. 

The  piles  were  UO-tt.  yellow  iiiiic  imIcs,  averaging  oOOO 


Toledo  &  Ohio  Central  Ry.,  in  regard  to  c.xjiericnce  with 
n)otor  cars  on  that  road. 

In  191(1  the  company  purchased  two  gasoline  .section 
cars  for  use  where  the  section  headquarters  were  at  some 
distance  from  the  section  limits.  The  operation  was  care- 
fully watched,  and  the  results  obtained  were  such  that  in 
1!)1<!  it  was  decided  to  equip  two  light-tratlic  divisions 
wilh  motor  cars  at  all  points,  except  in  yards.  These 
divisions  had  five-mile  sections  (the  standard  length  on 
tjiis  roijd),  and  during  the  winter  it  had  been  customary 
ti)  reduce  forces  to  a  foreman  and  two  men  on  each  seis 
tiou.  This  made  the  percentage  of  foremen  high,  and  it 
was  thought  advisable  to  lengthen  the  sections  to  eight 
miles  (except  where  track  conditions  prevented),  and  to 
make  the  minimum  section  force  a  foreman  and  three 
men.  In  June,  1012,  18  gasoline  cars  were  installed  on 
llic  two  (lixisions,  which  have  now  sections  G  to  S  miles 
long.    The  grades  range  from  0.4%  to  2.5%. 
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11).  Weight,  -v  ])enctratioii  of  52  to  5S  ft.  was  required. 
The  hainnier  used  weighed  5500  lb.  The  leads  used  were 
68  ft.  long.  The  derrick  had  a  capacity  of  8  tons:  the 
ma.4  i-  IS  ft.  high  and  the  latticed-steel  boom  80  ft. 
long.  .Mioiil  one  hour  continuous  driving  was  required 
per  ])ilc,  the  hammer  striking  130  blows  per  mm. 

The  EI  I'aso  Bridgi-  &  Iron  Co.  erected  the  bridges. 
W.  E.  Eobinson,  manager  of  tlu^  company,  gives  the  above 
data. 

Motor-Operated   Section-Cars    on 
the  Toledo  &  Ohio  (central  Ry. 

For  some  years  jiasi  there  has  been  an  increasing  use 
of  inotor-oi)erate<l  <ars  for  railway  section  gangs.  They 
are  found  to  have  advantages  in  saving  tiie  time  and 
energy  commonly  expended,  in  "))um])ing"  the  hand-car 
to  anrl  from  the  work  every  day,  and  in  enabling  the 
lengtli  of  the  section  lo  be  increased  (without  increasing 
Hio  force)  owing  to  tlie  greater  speed  and  facility  in 
petting  over  tlie  work.  We  ))resent  below  some  infor- 
mation furni.shed  by  J.  A.  Stocker,  Chief  Engineer  of  the 


.Vt  cacli  seel  ion  henilqiiartei's,  a  siiiall  storage  shed  was 
constructed,  this  lieing  placed  a  sufficient  distance  from 
other  buildings  to  a\'oii|  danger  from  tire.  An  arrange- 
ment was  made  witli  an  oil  comjiany  to  deli\i'r  gasoline 
by  tank  wagons.  Each  shed  has  a  ;30-gal.  tank  for  gaso- 
line, a  2-gal.  can  for  lubricating  oil,  a  2-.<;al.  measure  to 
charge  the  car.  a  jiiiit  measure,  and  two  funnels.  This 
equipment  cost  •$•').(>().  Each  fin-eman  is  gixcn  a  set  of 
insli-iictions,  and  is  re(|iiired  (o  krcp  an-oiiiil  of  llic  fuel, 
supplies  and  re])airs,  and  the  iiuiiilier  of  miles  iiui.  lie 
runiislii's  the  siiper\isor  with  a  perroi-maiiee  I'eport  every 
inoiith. 

The  results  of  the  operation  of  21  ears  on  20  .sectioii.«l 
For  the  hist  six  months  of  III12  are  siinimarized  below. 
Xo  charge  has  been  nuide  I'oi-  inspect  ion  or  l^w  the  labor 
of  making  rei)airs.  as  the  iiispiMtion  has  been  done  by 
tile  manufacturer  and  the  repairs  by  the  roreiiian.  For 
the  future  it  is  considered  advisable  io  employ  a  repair- 
man to  make  periodical  ins])ection  and  re])airs,  with  a 
\  iew  to  standardizing  the  condition  of  maintenance  of 
lli(^  cars  and  thus  obtaining  a  more  uniform  ]-)erformanec. 
The  records  show  wide  variations  in  the  idst  ))er  mile 
run,  which  bear  no  relation  to  the  grades  upon  which  th(3 
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cars  are  o|H'rat('(I,  ami  it  is  thmittlit  these  are  due  Ini'.uely 
1()  the  varying  etlieieiiey  of  tlie  ditt'erent  foremen. 

The  average  cost  of  fuel,  supplies  and  repairs  per  mile 
run  was  0.!)Se.,  with  a  minimum  of  0.67c.  (2-1:18  miles 
run)  and  a  maximum  of  1.77e.  (1313  miles).  The  latter 
was  on  a  section  having  a  3^2%  grade.  The  miles  run 
per  car  for  the  i)eriod  mentioned  ranged  from  766  to 
2S16.  The  average  mileage  per  car  was  as  follows: 
miles  run,  le.");};  3:3  miles  per  gal.  of  gasoline,  315  per 
gal.  of  luhrieating  oil,  655  per  lb.  of  grease,  and  181 
per  hattery  cell.  In  computing  this  last,  only  those  cars 
with  hattery  ignition  were  considereil.  A  few  of  the 
cars  are  equipped  with  magneto  ignition  and  have  given 
satisfactory  results,  but  it  is  considered  too  early  to  de- 
termine which  method  is  the  better. 

Among  the  principal  advantages  derixed  froiu  the  use 
of  the  motor  cars  are  the  following:  (I)  The  men  ar- 
rive at  their  work  fresh  and  unfatigued  ;  (2)  less  time  is 
consumed  going  to  and  from  work,  the  saving  being 
estimated  at  30  min.  per  day:  (3)  there  is  no  disposition 
of  the  men  to  shirk  before  quitting  time  in  order  to  rest 
for  the  long  pull  to  headquarters;  (1)  if  the  supervisor 
desires  to  concentrate  a  number  of  gangs  at  one  point, 
they  are  transported  by  the  motor  cars  instead  of  by 
train.  The  questi(jn  of  safety  of  motor  cars  as  compared 
with  jiand  cars  frequently  arises.  Usually  while  riding 
on  hand  cars,  no  one  but  the  foreman  is  keeping  a  lookout 
for  trains.  While  riding  on  the  motor  car,  the  men  sit 
facing  sideways;  all  are  in  position  to  watch  for  ap- 
]n-oaching  trains  and  can  readily  jump  otf  the  car.  Mr. 
Stocker  says  the  indications  are  that  motor  cars  are  no 
more  dangerous  than  hand  cars,  and  that  they  are  con- 
sidered somewhat  less  dangerous.  This  experience  has 
been  entirely  on  single-track  i-ailway.  He  would  not 
recommend  motor  cars  for  short  sections,  nor  for  lines 
with  more  than  two  running  tracks. 


aciDnipanying  illustrations  >hou-  how  an  enterprising 
lunibernuin  of  Cuyahoga  County,  Ohio,  has  solved  the 
])roblem  of  lumbering  these  stray  trees  which  have  so 
linig  escaped  the  woodman's  ax. 

On  a  small  scale  the  truck  shown  in  the  illustrations 
has  done  the  work  of  a  logging  locouKjtive,  skidder  and 
donkey  engine.  A  power  winch  driven  from  the  trans- 
mission shaft  is  built  near  the  middle  of  the  truck  body, 
and  is  controlled  liy  a  lexer  similar  to  those  for  the  brake 
and  transmission  control.  By  a  i)roper  use  of  the  winch 
and  a  simple  rupe-and-chain  taikle  the  truck  crew  of 
four  men  has  hiaded  IddO  Ft.,  h.m..  of  lindicr  in  30  min. 
The  winch  is  made  of  rui'tlier  use  in  lifting  logs  out  of 
gulleys  and  raxiiu's  ajid  in  uidoailing  from  truck  to  flat- 
cars. 

The  truck  has  a  six-cylindei'  gasoline  motor,  and  in 
all  respects  except  the  wheels  is  the  standard  5-ton 
model  truck  made  by  the  White  Co.,  of  Cleveland,  Ohio. 
Both  front  and  rear  wheels  are  of  special  build.  The 
driving  wheels  are  .steel  with  32-in.  tread.*^  corrugated  in 
the  maner  of  tractor  wheels,  which  enables  the  truck  to 
run  over  rough  surfaces  and  on  soft  ground  without  ser- 
ious difficulty  even  when  away  from  all  roads  and  paths. 
The  front  wheels  are  e(pii]ipeil  with  heavy  ribbed  steel 
tires. 

Ex]ierience  has  ])roved  tlnit  the  truck  can  tra\el  with  its 
full  load  in  practically  all  seasons  of  the  year.  The 
di-iving  power  is  multiplied  by  the  use  of  a  gear  ratio 
much  lower  than  that  used  for  trucks  in  normal  ser- 
\  ice,  which  limits  the  speed  to  about  8  miles  per  hour. 

While  in  no  sense  a  rival  of  the  logging  railway  for 
large-.scale  lumljer  projects,  the  truck  has  proved  econom- 
ical in  culling  fine  specimens  of  oak,  walnut,  hickory  and 
ash,  which  have  hitherto  been  almost  immune,  against 
the  ordinary  methods  of  getting  out  tindjer  in  such  iso- 
lated groui)s. 


Logging  with  a  Motor  Truck 

The  hardwood  forests  of  Ohio  and  the  iliddle  West, 
■ivhere  Daniel  Boone  and  other  famous  pioneers  and  In- 
dian fighters  used  to  ramble,  are  now  mostly  a  matter  of 
history,  and  whatever  standing  timlier  is  left  is  scattered 
and  not  economicallv  gotten  out  liv  ordinary  means.     The 


A  SngeeHtion  for  Small  CitlrH — .\1I  cities  of  smaU  size,  or 
for  that  matter  all  cities,  would  do  well  to  follow  the  ex- 
ample of  Little  Falls,  N.  Y.,  which  puts  this  note  in  the  An- 
nual  Report   of  the   Board   of  Public   Works: 

The  city  is  situated  about  in  latitude  43°  0.03'  north,  and 
longitude  74°  52'  west  of  the  meridian  of  Greenwich.  It  em- 
braces 2591.22  acres  within  the  city  boundaries.  The  lengths 
of  streets  and  roads  within  the  city  limits  approximate  25 
miles.      Population    about    12,500. 

Such  data  are  often  looked  for.  and  hard  to  find.  Eleva- 
tion above  sealevel  might  be  added  to   the  location  data. 
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An  Economical    Sand    and  Gravel 
Plant 

Perhaps  few  small  engineering  jobs  offer  better  oppor- 
tunity for  originality  in  design  and  eoustruction  than  the 
erection  of  a  saud  and  gravel  mining,  screening,  and 
sometimes  washing  plant.  There  are  many  ways  of  hand- 
ling the  material  from  gravel  bank  to  the  salable  product 
in  carts,  cars  or  scows,  and  on  the  selection  of  equipment 


Fl(!.     1.     ScUAPEIi-iirrTxiCT     ExfAVATOR     AXD     ScRKICXIXG 
ToWF.Ii,    WATKIiBL'liY    SaNI)   &    GitAVKL    Co. 

best  suited  to  the  local  conditions  in;iy  ilc'in'iid  the  fiiiaii- 
cial  success  of  the  plant. 

The  plant  shown  in  the  accom])anying  illustrations 
is  located  on  a  public  higiiway  in  front  of  a  gravel  l)ank 
which,  in  general,  has  a  downhill  slope  away  from  the 
roadway.  Hence  most  of  the  sand  and  gravel  has  to  lie 
elevated  not  only  the  height  of  the  tower.  Imt  u]>  the 
sidehill  as  well. 

The  tower  is  18  ft.  .square  and  45  ft.  liigh  from  groun<l 
level  to  base  of  quadruiKxl,  or  double  A-frame,  on  top. 
and  is  guyed  by  wire  rope  from  each  corner.  The  cor- 
ner timbers  are  lOxlO-in.  and  the  diagonal  braces  are 
.'?xl2-in.  timbers.  The  toj)  framework  on  which  the 
quadrui)o(l    rests    is    built    of    I'ixl'^in.    tiiiilicrs.     The 


quadrupod  itself  is  made  of  lOxlO-in.  timbers  and  can 
be  turned  about  a  center  pin  so  as  to  face  in  any  direc- 
tion. The  bearing  between  the  quadrupod  and  the  tower 
framework  is  a  3-in.  bar-iron  circular  track  on  which 
the  steel-plated  corners  of  the  quadrupod  rest. 

The  main  1-in.  steel-wire  cable  on  which  the  bucket 
travels  is  fastened  to  a  dead  man  buried  in  the  far  end 
of  the  gravel  bank.  By  moving  this  anchor  to  different 
positions  it  is  clear  that  the  cable  may  be  hung  over  any 
]iart  of  the  gravel  bank.  The  main  cable  passes  over  a 
sheave  in  the  top  of  the  quadrupod  to  a  pair  of  double- 
sheave  block.?,  the  lower  one  of  which  is  attached  to 
nnother  anchorage.  The  smaller  cable  from  the  pair  of 
liloeks  passes  over  a  sheave  on  the  quadrupod  and  is 
wound  on  one  of  the  drums  of  a  30-hp.  hoisting  engine 
located  between  the  two  A-frames  of  the  quadrupod. 

To  the  excavator  bucket  is  attached  a  bridle  and  cable, 
which  is  wound  on  the  other  drum  of  the  hoist,  as  with 
the  ordinary  cable  excavator.  By  slacking  off  this  draft 
cable  the  bucket  is  allowed  to  run  down  the  incline  of 
the  main  cable  to  any  part  of  the  bank ;  the  main  caldo 
is  then  slacked  off,  and  the  bucket  is  filled  by  drawintr 
up  on  the  draft  cable.    The  main  cable  is  then  tightened 


Fig 
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3.  Details  of  Sand  and  Gravel  Screening  and 
Storage  Tower 


and  the  bucket  run  to  the  top  of  the  tower  where  a  trip 
automatically  discharges  the  contents  into  a  hopper. 

Stones  too  big  to  pass  the  gravel  screen  are  diverted 
to  a  small  stone  crusher  which  discharges  to  two  shaker- 
screens  below.  The  sand  and '  gravel  fall  through  a 
chute  to  the  same  screens.  The  shaker-screens  are  suffic- 
iently inclined  to  allow  the  material  to  flow  along  on 
them.  Each  screen  is  divided  into  two  parts  with  dif- 
ferent sized  meshes.  The  first  half  of  the  upper  screen 
allows  the  coarse  and  fine  sand  to  drop  llirough  to  the 
lower  screen,  and  the  second  half  permits  the  fine  gravel 
to  pass,  the  coarse  gravel  being  discharged  at  the  end  of 
the  screen  into  a  chute  leading  to  one  of  the  four  storage 
bins.  The  first  half  of  the  lower  screen  passes  the  fine 
sand,  and  the  second  half  the  coarse  sand,  into  separate 
bins,  the  fine  gravel  being  discharged  at  the  end  into 
another  bin. 

Steam  power  is  furnished  by  an  80-hp.  horizontal 
boiler.  The  hoisting  engine  is  a  double-cylinder  8x10- 
iu.  Flory  hoist.  The  scraper  bucket  has  a  capacity  of  y-2 
cu.yd.  The  plant  has  been  operated  so  as  to  yield  150 
cu.yd.  of  the  required  material  per  day  of  8  hr.  The 
outfit  complete  cost  approximately  $6500  and  is  operated 
for  about  $20  a  day,  including  an  allowance  for  interest 
and  depreciation.  The  plant  described  was  designed  and 
erected  by  the  Cable  Excavator  Co.,  of  Philadelphia, 
Penn.,  for  the  Waterbury  (Conn.)  Sand  &  Gravel  Co.,  to 
the  President  of  which,  E.  C.  Whitney,  we  are  indebted 
for  the  data  here  given. 


ImproTlniK  tbe  Enjrlneer's  Status — A  recent  advertisement 
for  a  sti'uctural  draftsman  in  a  city  engineer's  office  requires 
him  to  be  competent  to  design  bridges.  This  is  in  line  with 
the  practice  of  hiring  rodmen  and  woi-king  them  as  instrii- 
mentmen. 


Automatic   Device  for  Rating  C>urrent 
Meters 

By  (iKoiHiK  L.  Stj!()i:iii:* 

All  automatic  device  for  rating  current  meter«  lias  Iteeii 
u.sed  witii  success  for  tiie  Jiast  two  years  hy  the  Bureau 
of  I'uhlic  Works,  Piiilippine  Islands.  The  unique  fea- 
ture of  this  device  is  that  ui)on  a  i)iece  of  smoked  |ia|)er 
there  are  automatically  recorded  simultaneously:  (1> 
Meters  of  run  of  the  rating  car;  (2)  seconds  of  time, 
and  (3)  revolutions  of  the  current  meter. 

A  view  of  a  portion  of  the  mechanism  is  sluiwii  in  the 
illustration.  Fig.  1.  Of  the  car  jiroper  only  the  platform 
is  siiown  in  the  cut.  The  car  o])erates  on  two  rails  laid 
upon  opposite  sides  of  the  rating  tank.  The  current 
meter  is  suspended  from  the  center  of  the  car  into  the 
tank  below. 

As  the  car  is  propelled  forward  the  sprocket  wheel  a 
is  driven  by  a  chain  which  runs  over  a  like  sprocket  wheel 
attached  to  the  axle  of  the  ear.  Sprocket  wheels  of 
motorcycles  were  employed,  which  is  the  reason  that, 
in  the  illustration,  the  sprocket  wheel  seems  unneces.sar- 
ily  large.  The  shaft  to  which  the  sprocket  wheel  is  at- 
tached dri\es  a  worm  gear  as  shown.     This  «'orm  gear 


1.    An'oMATic    DiATCE    Fon    Eatixo     Ctrrent 
Meters;  Bireau  of  Public  Works, 
Philippine  Islands 

rotates  tlie  large  drum  /)  and  the  proportions  of  all  parts 
are  so  adjusted  that  the  drum  h  makes  slightly  less  than 
one  rotation  while  the  car  traverses  the  length  of  the 
tank,  50  m. 

Upon  the  drum  h  is  attached  a  piece  of  smoked  paper, 
much  in  the  same  fashion  that  a  paper  record  is  at- 
tached to  steam-engine  indicators.  .A.s  the  drum  rotates, 
three  lines  are  drawn  upon  the  smoked  paper  by  the 
three  pointers  c,  Fig.  1.  These  three  pointers  are  cap- 
able of  a  slight  sidewise  motion  which  is  induced  by  the 
three  electromagnets  d. 

One  of  the  three  pointers  c  records  upon  the  smoked 
paper  meters  of  run  of  the  car.  To  effect  this,  a  copper 
wire  is  laid  lengthwise  of  the  track  near  one  rail;  this 
wire  is  placed  on  the  underside  of  a  board  for  96  cm.  and 
upon  the  upper  side  for  -f  cm.  A  copper  brush,  attached 
to  the  car,  runs  along  the  board,  and  on  contact  of  brush 
with  wire  the  circuit  is  closed,  and  a  projection  is  made 
upon  the  meters'  line  on  the  smoked  paper  record. 

•Designing  Engineer,  Bureau  of  Public  Works.  Manila.  P.  I. 
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Auother  of  the  three  pointers  c  records  seconds  of 
time.  A  clock  with  a  second's  pendulum  is  kept  in  the 
house  in  which  the  car  is  stored,  and  two  trolley  wires 
(not  shown  in  the  illustration)  connect  the  car  with  the 

i-Iurk.     Au  electric  rireuit   i>  ilu>ed  e\crv  second  h\  tlie 


the  parallel  tracks  and  let  .4  and  B  he  the  points  at 
which  the  center  line  of  the  crossover  is  intersected  by 
the  radii  of  the  main  track  curves  which  pass  through 
the  frog  points.     The  problem  is  then  to  so  place  the 

froos  that  the  curve  in  the  cnissdvcr  lietweeii  .1   and  B 


I     I     I     I     I     I— l-J L- 
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Fig.  2.  Smoked  Papei;  Record  of  CrKi!EN-T-:METKR  Rating:  (1 )  Mktek  of  Run  of  Cai,'.  (2)  Skcoxd8  of 
Time.  ( :i )  Revolftioxs  of  Ci-reext  Metei; 


I)assage  of  the  lower  end  of  the  pendulum  through  a  dish 
of  mercury,  which  records  a  projection  upon  the  seconds' 
line  on  the  smoked  paper  chart.  The  third  pointer  c 
is  controlled  by  an  electric  circuit  connected  with  the 
moving  parts  of  the  current  meter  in  the  usiuil  way. 

After  the  record  of  the  test  is  made  upon  the  piece  of 
smoked  paper,  the  paper  is  removed  and  shellacked  to 
prevent  injury  to  the  markings.  The  smoking  of  the 
paper  is  done  with  a  common  kerosene  lamp.  To  facili- 
tate putting  on  and  taking  off  the  smoked  paper  from 
the  drum  b,  this  drum  is  made  loose  upon  its  shaft, 
but  can  easily  be  made  tight  by  means  of  a  screw  which 
cau.ses  the  drum  to  bear  upon  a  shoulder  machined  upon 
the  shaft. 

A  sample  record  is  shown  in  Fig.  2.  Xo  matter  what 
the  speed,  the  projections  on  the  meter  line  are  uniformly 
spaced,  giving  a  distance  scale. 

Xative  workmen  are  employed  to  push  the  car,  althougli 
it  could  be  easily  made  to  be  operated  by  an  electric 
motor. 

Credit  for  invention  of  this  apparatus  is  due  to  Clar- 
ence G.  Wrentmoro.  Engineer  of  the  Philippine  Depart- 
ment of  Public  Works. 

Length    of    Crossover  between  Curved 
Parallel  Tracks 

Bv    li.    W .   Stewap.t* 

While  the  geometry  of  railroad  alignment  has  been 
almost  exhaustively  covered,  the  writer  cannot  lind  that 
the  archives  relating  to  this  subject  contain  a  satisfactory 
treatment  of  the  crossover  between  parallel  curved  tracks. 

There  is  a  method  ])ublished  in  various  fieldbooks  for 
faying  out  such  a  crossover  with  the  frogs  so  located  as  to 
produce  a  reverse  curve  between  them.  This  violates  the 
principle  that  the  alignment  through  any  track  con.struc- 
tion  should  have  as  little  total  curvature  and  as  small 
a  degree  of  curvature  as  possible.  Also  the  alignment 
of  a  crossover  built  in  this  manner  has  a  kinky  appear- 
ance whieh  causes  the  track  foreman  who  builds  it  to 
think  that  the  engineer  who  laid  it  out  made  a  mistake. 

As  a  sul)stitnte  for  this  tin:  writer  wishes  to  submit  a 
method  of  comi)uting  the  length  between  frogs  of  a  cross- 
over between  ))arallel  c-\irved  tracks  which  will  give  the 
nuninium  total  turvature  and  the  minimum  degree  of 
curvature  between  the  frogs,  this  condition  occurring 
when  the  curve  in  the  cro.s.sover  between  the  frogs  is  a 
simple  circular  arc  extending  from  frog  to  frog. 

In  the  annexed  figure  let  0  he  the  common  center  of 


wil!  be  a  simple  circular  arc,  or.  in  other  words,  the 
tangents  to  the  crossover  curve  at  points  .1  and  B  mu,st 
intersect  at  point  T'  equally  distant  from  A  and  B. 

In  triangle  OAB  the  diiference  in  length  between  sides 
0.4  and  fJB  may  readily  be  computed,  being  the  track 
spacing  p,  minus  the  track  gage,  minus  the  track  gage 
divided  by  the  cosine  of  the  frog  angle.  Call  this  dis- 
tance m  and  call  the  radius  of  the  arc  midway  between 
the  centers  of  the  parallel  tracks  R. 
Then 


and 


0-4  =  R 


OB  =  N+- 


Let  Q  be  the  center  of  the  crossover  ciir\e  and    J   its 
intersection  angle.     Draw  radii  QA  and  QB  ami  we  have 
the  following  relations  between  angles: 
VBA  =    T'.45  =  i/o  -J 
and 

OAQ  =    OHQ  =  frog  angle  =  F 
Tn  triangle  OAB  we  Icive 

ABO  =  m"  —  F  —  1/2  J 
0.4  B  =m°  -\-F  —  1/2  J 
By  applying  the  rule  that  the  tangent  of  half  the  sum 
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Diagram  for  Length  of  Crossover  hetween  CrRVEU 
I'arai.lei,  Tracks 

of  two  angles  is  to  tiu-  tangent  of  half  their  difference 
as  the  sum  of  the  o))posite  sides  is  lo  the  differences  be- 
tween the  opjiosite  sides  we  get 
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From  this  last  etiiintion  lln'  value  of  J  anil  the  arf 
length  bt'twet'li  i'ruij-s  iiu'asurcd  alnni;  cillici'  u\  liic  pai-alli'l 
tracks  may  he  c-oiii|uiti'(l. 

Although  thr  ahn\('  cqualion  is  very  easy  to  haiidlr  it 
may  he  trausl'oi-iiiccl  in  siuli  a  way  as  to  make  llii'  rom- 
piitatioii  of  the  aiT  IciiLilii  hi'lween  Trojis  still  more  ron- 
veiiieiit  as  rollows  : 

Bv  ilaclaiirin's  'riii'orcin 


hill     ^  II   =  II 


+    .    -  „    +  .  .  .  He. 


1'l'oni    wllirll    VC    LiVt 


y.' J 


F^  ICd  A" 


,..+ 


rlr 


tan  F\  VI  R-^  tiin.-i  F  '    SO  7^i  tini,^  J- 

The  series  j]i  the  parentheses  converges  so  rapidly  that 
only  the  hrst  two  tci-ni>  need  he  considered,  and  ni  is 
iisnally  so  small  with  let'erenc'e  to  II  that  the  second  term 
can  1)0  ueglected  without  appreciable  error. 

Xote  that  the  first  term  gives  the  distance  between 
frogs  (measured  ]iarallel  to  the  main,  tracks)  for  slvalijhl 
Inirks. 

We  nuiy,  therefore,  say  that  for  usual  conditions  the 
length  betv.een  frogs  of  a  crossover  connecting  parallel 
curved  tracks,  projected  upon  the  arc  midway  between 
the  i>arallel  tracks,  is  substantially  equal  to  the  similarly 
l)rojected  length  for  straight  tracks.  If  the  radius  of  the 
cur\ed  tracks  is  short  and  an  exact  result  is  desired  a  cor- 
rection to  be  subtracted  from  the  straight  track  length 
nuiy  be  computed  from  the  second  term  of  the  above  ser- 
ies. This  need  be  computed  only  to  one  or  two  signifi- 
cant figures. 

It  may  be  noted  that  the  tangent  distances  AY  and  BV 
of  the  crossover  curve  do  not  enter  into  this  computation 
and  therefore  the  length  sought  is  in  no  way  affected  by 
the  fact  that  the  crossover  curve  ends  at  the  heels  of  the 
frogs  instead  of  at  the  frog  ]ioints. 

Credit  for  the  expression  of  the  crossover  length  in 
the  form  of  an  infinite  series  is  due  Mr.  G.  A.  L'hom- 
mede  of  this  office. 


The  Hanil  Derrick  Car  uspfl  in  ttie  removal  of  a  French 
railway  bridge,  as  described  in  our  issue  of  Apr.  24  (p.  846), 
was  not  of  the  mast  and  boom  type  as  erroneously  sketched  by 
the  draftsman.  An  inclined  frame  or  boom,  composed  of  two 
side  timbers  with  lateral  bracing,  extended  forward  from 
about  the  middle  of  the  floor  of  the  car  with  sufficient  over- 
hang to  carry  the  girder  panels.  This  was  supported  near 
the  middle  by  struts  inclined  in  the  same  direction  and  seated 
near  the  front  end  of  the  floor.  The  hand  hoist  was  mounted 
near  the  rear  end  of  the  boom  frame,  and  at  the  rear  end 
of  the  floor  was  a  counterweight  bo.x.  There  was  no  swing- 
ing motion,  as  the  car  was  simply  pushed  back  to  the  adja- 
cent yard  to  deposit  each  panel  as  removed,  probably  deposit- 
ing it  within  reach  of  an  ordinary  crane.  As  t  he  bridge 
acted  as  a  temporary  cantilever  during  its  demolition,  only 
a   very  light   derriciv   car   could   be   operated    upon    it. 

Economy  of  Mimlpipal  Motor  Vehicles — .A^ccording,  to  a 
report  prepared  by  the  General  Purposes  Committee  of  the 
Birmingham,  England.  City  Council,  the  number  of  motor- 
cars   used    in    the    service    of    corporation    departments    is    2S. 


They  are  of  viirlouH  typcB.  Heatlne  from  two  to  ten  pcrMoriM 
each,  and  thi-lr  total  coHt,  with  HcreHHorleH,  WU8  »B.S,50(i,  an 
averaKe  of  »20Sii  each.  The  annual  depreciation  Ib  eHtlmated 
at  $2a(!  i)er  car  and  the  approximate  worklnn  coHt  per  annum 
(Including  u-aKeH,  uniform,  etc.)  at  124. 000,  an  average  of 
$.>i60  per  ear.  maklnff  with  the  depreciation  a  total  of  »32,40<i 
IM-r  annum,  an  average  of  »1150  per  ear.  The  approximat- 
ear  mileage  run  per  annum  Is  204,150,  an  average  of  9434 
miles  per  car;  and  the  eoHt  per  car  mile  Is  12e.  Seven  men. 
.Nix  horses,  and  nine  vehicles  have  been  displaced,  with  an 
annual  saving  of  $7600.  The  committee  are  unable  to  make 
any  exact  estimate  of  the  saving  effected  by  the  use  of  the 
cars,  but  they  are  satisfied  that  the  economics  are  very  con- 
.siderable,  and  that  It  would  be  ImpoHsible  to  carry  on  the 
work  of  the  enlarged  city  from  a  single  center  without  such 
provision.  The  city  electrical  englnei-r  estimates  that  with- 
out the  cars  he  would  require  additional  Inspecting  omdals. 
whose  salaries  would  amount  to  over  JIO.OOO  per  annum, 
while  the  city  surveyor  also  considers  that  some  thousand.^ 
of  dollars  per  annum  In  extra  men  and  district  offices  have 
been  saved  by  their  use.  [Engineering  Supplement  of  the 
l^ondnn    "Times.") 

Fornarfl-Diimplni;  \Vheclbnrrow — The  Long  self-dumping 
wheelbairow  is  Illustrated  herewith  In  Its  dumping  position. 
It  is  made  and  recommended  primarily  for  concrete  work,  as 
i!i  plaiing  concrete  for  floor  slabs,  etc.,  where  It  Is  of  great 
advantage  to  be  able  to  dump  the  load  forward  over  the 
wheel,  that  is,  off  the  front  of  the  runway  on  which  the  bar- 
row rests.  The  barrow  was  patented  less  than  a  year  ago. 
but  i.s  already  in  sonuubat  extensive  use.  However.  It  Is  a 
new   O.ol.   and    sliiHil,!    ha\.-   .lust   a.s    rnu.b    uf  a    field   in   general 
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work  as  in  reintorced-concrete  work,  especially  with  the  ad- 
dition of  locking  lugs  for  throwing  the  self-dumping  motion 
out    of    action    when    not    wanted. 

The  tray  of  the  barrow  is  made  of  No.  14  sheet  steel 
piessed  to  shape,  with  wired  edge.  The  main  frame  and  han- 
dles are  of  steel  tubing.  The  barrow  weighs  slightly  more 
than  the  ordinary  wheelbarrow;  at  the  handles  the  difference 
amounts  to  14  lb.  lift,  according  to  the  makers.  The  capacity 
is  about  3  cu.ft.  level  full.  The  barrow  is  made  by  Miller  & 
Cuulson,    Pittsburgh.    Penn.,    and    is   sold    at    ?7    to    $7.50. 

Iniliroving  the  Trianjslc — The  adjoining  sketch  shows  two 
ways  to  make  the  triangle  a  more  convenient  tool  in  the 
drafting  room.  The  opening  of  the  triangle  and  the  obtuse 
corner  are  cut  to  frequently  used  bevels,  as  2  in.  per  ft.  for 
the  flanges  of  structural  shapes,  i^  in.  per  ft.  for  masonry 
batters,  etc.  The  bevels  are  laid  out  on  paper,  and  the 
celluloid  of  the  triangle  is  first  cut  away  with  a  knife  and 
then    trimmed    to   the    ruled    line    with    a    file. 


A  TlilAX-GLK  WITH  ReVI-XS  AXD   WITH  HoLK; 

GriDE  LiXKS  FOR  Lett^zrixg 
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The  holes  a,  b,  c,  etc.,  are  for  ruling-  guide-lines  for  let- 
tering. They  are  cut  large  enough  for  the  point  of  a  big 
lead-pencil  and  are  brought  to  a  point  in  one  corner.  The 
lines  are  drawn  by  pressing  the  point  of  the  pencil  down  in 
that  corner  and  moving  the  triangle  across  the  paper,  along 
the  edge  of  another  triangle  or  the  T-square.  This  device 
has  been  found  very  convenient.  It  has  the  advantage  of 
drawing  the  lines  always  the  same  distance  apart,  which 
helps  to  improve  the  lettering.  When  a  series  of  more  than 
three  lines  is  required,  marks  "d"  scratched  on  the  triangle 
show  how  far  up  or  down  to  move  the  T-square. — Walter  H. 
Dunlap,    Roanoke,    Va. 

Tank  Cars  for  Testing  Bridges  are  used  on  the  Swt-dish 
State  Railways,  thus  enabling  the  load  to  be  varied  to  suit 
different  bridges.  The  tank  is  10  ft.  diameter  and  24  ft.  3  in. 
long,  carried  on  a  steel  frame  composted  of  two  plate  sills  and 
seven  transoms.  This  is  mounted  on  four  axles  spaced  4  ft. 
3  in.  apart,  with  38ii-in.  wheels.  Each  axle  has  semielliptic 
springs  over  the  axle  boxes,  each  spring  being  attached  to 
links  on  the  sills,  and  no  equalizers  being  used.  The  total 
wheelbase  is  12  ft.  9  in.,  and  the  total  length  over  spring 
buffers  is  1:3  ft.  9  in.  The  capacity  of  the  tank  is  54  tons, 
and  there  is  a  graduated  scale  to  show  the  weight  of  water  at 
any  level.  The  weight  of  the  car  with  tank  empty  is  29  tons, 
so  that  the  maximum  loaded  weight  is  83  tons,  or  20  tons  per 
axle,  and  3.1  tons  per  ft.  of  total  length.  The  water  for  the 
tank  is  handled  by  a  pump  and  benzine  engine,  mounted  on 
the  car. 

Measuring  ti«e  Gagre  of  Track  at  frogs  and  adjusting  the 
frog  guard-rails  in  proper  position  relative  to  the  gage  is 
often  done  incorreclly  by  the  section  foremen,  through  the 
practice  of  driving  a  uniform  width  of  flangeway  between 
the  track  rail  and  guard-rail.  As  a  matter  of  fact,  the  guard- 
rail position  should  be  gaged  from  the  frog  and  the  track 
rails  should  be  set  to  the  same  gage  as  the  adjacent  portion 
of  the  track.  Thus,  on  curves  the  gage  through  the  switch 
and  frog  will  be  slightly  wider  than  standard,  and  the  width 
of  flangeway  will  be  correspondingly  wider  if  the  rails  aro 
laid  properly.  This  matter  was  discussed  in  connection  with 
the  report  of  the  Track  Committee  at  the  recent  annual  meet- 
ing of  the  .\raerican  Railway  Engineering  Association,  and 
rules  were  adopted   as  follows: 

1.  Guard-rails  must  be  so  placed  that  the  gage  distance 
from  the  frog  point  to  the  flangeway  side  of  the  guard-rail 
shall  be  at  the  least  4  ft.  6-i  in.,  and  the  distance  between 
the  flangeway  sides  of  the  wing  rail  and  guard-rail  shall  not 
exceed   4   ft.   5   in. 

2.  The  installation  of  frogs  upon  the  inside  of  curves  Is 
to  be  avoided  where  practicable.  Where  this  is  unavoidable, 
the   gage  of  track    at   the   frog  should  be  standard. 

Roiirr  Case  for  Large  Map — A  large  road-map  of  Ohio  that 
is  constantly  in  use  for  reference  in  the  office  of  the  .State 
Highway  Department  (James  H.  Marker,  Commr.,  Haitman 
Bldg.,  Columbus,  Ohio)  is  preserved  and  made  conveniently 
available  by  mounting  in  a  glass-covered  roller  case.  The 
map  is  about  7  ft.  wide  and  therefore  is  hard  to  handle  and 
easy  to  injure,  if  used  in  the  ordinary  way.  The  case  is  like 
a  double-topped  table,  with  the  upper  layer  glass.  Between 
the  glass  and  the  main  top  are  mounted  two  horizontal 
rollers  or  shafts,  on  which  the  map  is  rolled.  The  shafts 
extend  through  one  end  wall  of  the  case,  and  have  knobs  here 
by  which  they  can  be  turned,  thereby  rolling  the  map  on  one 
roller  or  on  the  other.  Every  part  of  the  map  is  made  available 
instantaneously,  and  yet  the  map  is  never  touched  or  rubbed, 
folded  or  crumpled.  The  case  w:is  designed  in  the  office  of  the 
Highway  Department,  and  is  considered  a  very  satisfactory 
device. 

\Voinen  and  tilri  Road  Laliorers  In  the  Phliiiipine  IslnndK — 
Women  and  girls  are  employed  on  road  construction  and  even 
on  bridge  work  as  laborers  in  Cebu  Province.  In  the  con- 
struction of  the  Paoay-Currlmao  Road  it  is  recalled  that  at 
one  time  there  were  approximately  500  women  and  girls  em- 
ployed dally.  These  feminine  workers,  rec.-TVing  from  20  to 
25  or  35  ccntavos  per  day,  according  to  their  strength  and 
ability,  are  most  efficient  when  materials  for  subgrade,  sur- 
facing or  gravel  and  sand  for  concrete  are  to  be  carried  a 
short  distance.  They  tie  up  their  skirts  or  "pandllng"  to  be 
less  hampered  a  sthey  work  and  wield  .shovels,  load,  carry 
and  empty  their  baskets  with  a  zeal    that  outclasses  the   men. 

In  the  construction  of  subgrade.  Paoay-Currimao  Road,  It 
avas  necessary  to  haul  material  about  one-half  a  kilometer  at 
)nc  point.  Thl.s  was  accomplished  with  women  workers.  Men 
loaded  the  baskets  at  the  borrow-plt».  Baskets  hold  about 
'/«,  cu.m.  and  are  carried  on  the  head.  On  a  short  haul  a 
woman  will  carry  from  a  meter  to  a  meter  and  a  half  of  ma- 
terial  per  day. 

As  may  be  Imagined  there  Is  considerable  talking  done  as 
the    work    prottresscs.    especially    In    the   afternoon,    when    the 


women  begin  to  tire.  Ignorance  of  the  dialect  may  have 
caused  the  listener  to  misinterpret,  but  it  is  said  that  the 
capataces  (men)  use  some  very  forcible  arguments  to  con- 
vince  the   ladies   that   they   should   talk   less   and   work   more. 

On  concrete  work  women  are  used  to  advantage  carrying 
sand,  gravel  and  water.  They  are  not  strong  enough  to  mix 
concrete  for  any  length  of  time,  so  men  are  employed  for  that 
purpose.  The  "material"  gang,  having  filled  the  barrels  for 
the  next  batch,  are  used  to  pass  the  mixed  concrete  to  the 
forms,  in  buckets.  Later,  the  forms  having  been  stripped 
and  the  concrete  rubbed  down,  a  couple  of  women  suflice  to 
carry  water  and  keep  the  green  concrete  wet  down.  ["Quar- 
terly Bulletin"  of  the  Bureau  of  Public  Works,  Philippine  Is- 
lands,  Jan.    1,    1913.] 

A  Caliper  lor  Drill  Holes  in  Rock — In  the  work  of  drilling 
srouting-holes  in  the  foundation  in  the  cutoff  trench  of  the 
U.  S.  Reclamation  Service  dam  at  Lahontan,  Nev.  (see  "Engi- 
neering News,"  Apr.  3.  1913.  p.  647),  there  was  some  specula- 
tion as  to  how  much  caving  of  the  walls  of  the  holes 
occurred,  and  what  average  diameter  of  hole  resulted  after 
the  caving  and  raveling  of  the  sides  of  the  holes.  To  answer 
these  questions  a  caliper  was  made,  as  shown  by  the  draw- 
ing  herewith.     It  was  designed  by  H.   S.   Rands,   Asst.    Engr., 
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and  was  made  in  the  works  shop  at  Lahontan.  The  caliper 
was  lowered  on  10-ft.  lengths  of  pipe  and  rod.  The  rod  in- 
side the  pipe  enabled  the  folding  blades  to  be  moved  in  or 
out,  the  movement  being  read  on  the  scale  at  the  top.  The 
largest  spread  of  the  blades  is  12  in.  diameter.  Thus  the 
holes  could  be  gaged  at  any  or  all  points,  to  a  size  about  5 
times   normal   diameter. 

Stresses  in  a  Model  Roof-truss. — .\n  interesting  large-scale 
experiment  was  made  recently  in  the  laboratories  of  the  Uni- 
versity of  Manchester  (England).  It  is  reported  by  C.  H. 
Lander,  G.  Cook,  and  J.  E.  Petavel  in  a  paper  recently  read 
before  the  Institution  of  Civil  Engineers.  Since  ordinary 
roof  trusses  have  riveted  joints,  while  stresses  are  calculated 
on  the  basis  of  frictionless  joints,  it  was  decided  to  measure 
the  stresses  in  a  truss,  as  a  check  on  the  theory.  A  truss 
was  designed  and  built  for  the  experiment,  exactly  like  trusses 
in  current  use.  A  truss  of  60-ft.  span  beinrr  about  the  small- 
est in  which  the  members  are  proportioned  strictly  for  their 
stresses  (i.e.,  without  excess  for  stiffness,  etc.).  this  soan 
was  adopted.  But  as  this  was  too  large  for  the  facilities 
.ivailable.  a  model  was  made  on  half  scale,  or  30-ft.  span. 
This  was  large  enough  to  permit  using  ordinary  rolled  shapes 
and  ordinary  methods  of  connection,  and  therefore  did  not  In- 
troduce any  "model"  condition,  or  a  quality  of  metal  not  used 
in   regular  practice. 

The  truss  was  of  the  ordinary  triangular  outline  with  brac- 
ing arranged  after  the  Fink  or  French  type.  The  roof  pitch 
was  30°.  The  design  was  made  on  the  following  basis:  Span, 
60  ft.;  spacing  of  trusses,  15  ft.:  windload,  26  lb.  per  sq.ft. 
normal  to  the  roof;  dead-load,  17<4  lb.  per  sq.ft.  of  roof 
surface,  excluding  trusses:  weight  of  60-ft.  truss,  3000  lb. 
(for  stress  calculation  only).  The  tension  members  of  the 
truss  were  made  (if  flat  bars,  the  compression  members  of 
pairs  of  angles  for  the  top  chord  and  single  angles  for  the 
struts   of  the  web;  e.g.   the   top   chord  or  rafter  was  made  of 
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two  angles  'ixZx'A  In.  (representing  4x4x','!!-lii.  :innlcs  In  tlic 
(iU-ft.  truss),  while  the  central  panel  of  the  liuttuiii  rhuril  m- 
tiebeam  was  a  %x,"„  flat  bar  (ropresontlng-  llx%  in.)  Tim 
joints  were  made  with  %-ln.  bolts,  corresponding  to  %-ln. 
rivets  in  the  full-size  original.  The  metal  of  whicii  the  model 
truss  was  made  was  subjected  to  tensile  tests,  giving  an  ultl- 
iiuite  strength  of  60,000  lb.  per  sq.  in.  and  a  yield-point  of 
47.000  lb.  per  sq.ln.,  with  elongation  25.8%  In  8  In.,  and  re- 
duction  of  area   51.87<. 

To  test  the  truss,  loads  were  apidiod  by  cords  attaciicd  to 
individual  weighted  levers,  one  cord  gciing  to  eacli  panel- 
point.  The  truss  was  loaded  uniformly  at  all  panel-points  in 
the  vertical  direction,  and  normal  to  the  roof  on  one  side  to 
represent  wind  acting  from  one  side.  Stress  measurements 
were  made  in  most  of  the  members.  A  micrometer  gage  3 
It.  long  between  gage-points,  staled  to  be  capable  of  reading 
to  0.0001-in.,  was  used,  with  frequent  check  measurements 
on  a  standard  bar  kept  alongside  the  truss  under  test.  The 
Hrst  extensometer  readings  were  taken  at  a  load  correspond- 
ing to  one-flfth  of  the  calculated  ultimate  load,  and  it  was 
assumed  that  the  deformations  and  stresses  in  the  first  one- 
fifth  of  total  load  above  this  first  measurement  would  have 
been  realized  below  that  measurement,  by  which  means  the 
zero  point  of  measurement  was  located. 

The  truss  failed  at  a  load  slightly  above  the  calculated 
ultimate  load,  by  the  rupture  of  a  tension  web  member  at  a 
stress  of  nearly  55,000  lb.  per  sq.in.  on  the  section  through 
the  bolt  holes.  This  broken  bar  was  then  replaced  by  a 
slightly  stronger  one  and  the  test  repeated.  At  about  the 
same  load  as  the  previous  load  the  truss  "suddenly  failed 
and  the  free  end  jumped  oft  the  support.  No  bar  was  broken, 
the  failure  probably  being  caused  by  temporary  buckling  of 
the   main   rafter." 

An  important  showing  of  the  test  was  that  the  plotted 
curves  of  stress  against  load  for  the  different  members  were 
in  nearly  all  cases  straight  lines  agreeing  closely  with  the 
lines  derived  from  calculation.  For  one  or  two  members,  how- 
ever, the  observed  curves  bent  upward  sharply  near  the  outer 
end,  i.e.,  for  loads  near  the  ultimate  the  elongation  in  such  a 
member  increased  rapidly,  out  of  all  proportion  to  the  load- 
increase.  This  occurred  in  the  central  part  of  the  bottom 
chord,  and  in  the  upper  section  of  the  main  tie-diagonal  on 
the  windward  side.  On  the  other  hand  some  members  showed 
opposite  behavior,  the  elongation  curve  flattening  out  near 
the  ultimate  load;  and  the  lower  sub-tie  on  the  leeward  side 
had  no  tension  throughout  the  test.  These  irregularities  are 
not  explained,  and  must  be  attributed  to  initial  distortions 
and  stresses,  and  to  rigidity  of  joints.  The  general  result 
that  the  stress  curves  agree  closely  with  those  calculated,  and 
that  the  elongations  are  linear  with  the  load  even  up  to  fail- 
ure load,  is  not  seriously  affected  by  these  minor  phenomena. 

Cietting  Gooil  SpcoiHentlons — "Citizens  of  New  Carlisle, 
Ind.,  have  just  voted  unanimously  for  the  construction  of  12 
miles  of  concrete  highway.  The  Blank  Portland  Cement  Co. 
is  to  write  the  specifications,  and  the  roadway  will  be  9  ft. 
wide  with  3-ft.  gravel  shoulders."  [Information  received  from 
Blank    Portland    Cement    Co. J 


I  hi'  contractors  to  the  builder  of  the  trucks,  the  International 
.Motor  Co.,  reporting  favorably  on   the   work  of  the  truck. 

('onKrnliilnflunM  In  llriiilfoni — "About  the  usual  number  of 
leaks  in  watii-  nialnH  oiiurrcd  this  year;  Homo  twenty  of 
thini,  the  most  <if  Ihiin  was  on  account  of  the  lead  coming 
out  of  the  Joints  of  cast-iron  pipe;  then-  weri!  two  Joints  of 
six-inch  pipe  that  broke  square  In  to,  these  Joints  were  brokei. 
on  account  of  the  frost  penetrating  to  the  mains  making  an 
unequal  pressure  on  them,  we  repaired  thehe  by  usln«  a 
Dresser  split  sleeve.  The  frost  penetrated  deeper  last  winter 
than  It  ever  did  In  any  previous  winter  In  the  history  of  the 
Bradford  Water  Works;  there  were  some  thirty  consumers' 
service  lines  frozen  up:  they  were  thawed  out  by  the  Brad- 
ford Electric  Light  &  Power  Co.;  they  have  a  machine  for  that 
purpose  which  does  the  work  very  (|ulek  and  easy.  We  were 
compelled  to  use  extra  precaution  with  a  number  of  our  hy- 
drants or  they  would  have  frozen  up,  we  of  course  can  con- 
gratulate ourselves  upon  the  theory  that  winters  like  last 
winter  only  come  about  once  In  i-very  fifty  years."  [From  the 
Annual  Report  of  the  Water  Commissioners  of  Bradford.  1912.] 

Ruplil  Mfthnil  of  (olnrlni;  DrunlnKH — Every  draftsman  has 
has  occasion  at  one  time  or  another  to  color  a  drawing  or  a 
whiteprint.  The  use  of  colored  inks  is  unsatisfactory;  cross- 
hatching  in  colors  obscures  the  details  and  Is  slow,  while 
water  colors  have  the  disadvantage  of  slowness  besides  being 
difficult  to  apply  evenly.  A  quick  and  satisfactory  method 
of  coloring  involves  the  use  of  ordinary  wax  crayons  and 
gasoline.  Crayon  of  the  color  desired  is  applied  and  then, 
rubbed  with  a  piece  of  cloth,  wet  with  gasoline,  until  the 
color  is  even,  and  extended  to  the  limits  desired.  If  It  over- 
runs the  lines,  it  can  be  erased  with  a  pencil  eraser.  Some 
colors,  particularly  the  yellows,  purples,  greens  and  light 
blues,  produce  much  better  results  than  others.  It  is  probable 
that  the  gasoline  dissolves  the  wax  from  the  crayon,  leaving 
the  pigment  as  an  impalpable  powder,  which,  when  rubbed 
over  the  paper,  colors  it  uniformly.  The  method  is  applicable 
with  equal  success  to  egg-shell  and  smooth  drawing  papers 
and  to  whiteprints  on  both  paper  and  cloth.  [H.  P.  Bowen,  In 
the  "Engineering  and   Mining  Journal,"   for   Feb.   8,    1913]. 

How  They  Do  It  In  Englanil — In  our  contemporary  "En- 
gineering," of  May  2,  1913,  we  find  the  following  record  of  a 
bit  of  "scientific  management."  It  appears  to  have  been 
written  in  a  serious  frame   of  mind: 

According  to  the  "Times,"  the  attention  of  the  employees 
at  the  Portsmouth  Dockyard,  who  have  declined  to  work 
overtime,  has  been  called  to  the  requirements  of  the  Super- 
annuation Acts,  under  which  certain  certificates  as  to  conduct, 
qualifications,  and  length  of  service  have  to  be  produced  by 
the  head  of  each  man's  department  when  the  Treasury  is 
considering  the  award  of  pensions  or  bonuses.  As  far  as  can 
b"  ascertained,  however,  no  attempt  has  been  made  to  coerce 
the  men  by  any  threats  that  any  pension  or  bonus  may  be 
withheld. 

Paints  for  Tank  Interiors — The  experience  of  the  Metro- 
politan Water-works,  of  Boston,  Mass.,  indicates  that  red- 
lead  paint  applied  to  the  interior  of  standpipes  is  one  of  the 
best,  if  not  the  best,  protection  against  rusting.  The  paint 
now  used  is  mi.\fd  in  the  proportion  of  3  gal.  of  boiled  lin- 
seed oil  to  100   lb.  of  the  best  quality  of  red  lead,  to  which  is 
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Heavy  Hauling  «itli  ii  llotor  Truck — .\  70-ton  steam 
shovel  was  hauled  over  rough  counlrj-  roads  a  distance  of 
about  24  miles  last  winte.-  by  the  contractors  for  work  on 
the  Soo  line  in  Montana,  Siems-Carey  Co.  &  E.  A.  Wickham 
Co.  The  temperature  averaged  10°  below  zero.  As  the  ad- 
joining photograph  shows  the  load  was  triple-headed,  at 
least  in  parts  of  the  haul.  The  leading  engine  is  a  5-ton 
Saurer    truck.       The    photograph    accompanied    a    letter    from 


added  2'/.  lb.  of  litharge  thoroughly  beaten  up  with  the  lin- 
seed oil.  This  is  the  formula  used  by  the  United  States  Navy 
for  paint  used  on  the  bottoms  of  ships.  The  litharge  causes 
the  paint  to  dry  quickly  and  also  hardens  it. 

The  standpipe  on  Forbes  Hill,  in  Quincy,  30  ft.  in  diameter 
and  64  ft.  3  in.  high,  was  painted  in  1902,  at  a  cost  of  $427. 
The  interior  was  first  thoroughly  cleaned  of  rust  and  loose 
paint  by  the  use  of  putty  knives  and  wire  brushes.     One  coat 
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ot  red  lead  mixed  with  raw  linseed  oil  and  a  little  turpentine 
was  then  applied,  and  over  this  were  applied  two  coats  of 
Gilsonite  paint,  made  by  the  Commercial  Asphalt  Co..  of  New 
Tork.  The  exterior  was  given  two  coats  of  white  lead  and 
linseed  oil,  tinted  a  light  gray  color.  This  standpipe  is  in- 
closed in  a  granite  masonry  tower  and  covered  so  that  ice 
does  not  form  to  such  an  extent  as  it  would  if  the  stand- 
I>ipe  were  exposed  directly  to  the  weather.  The  interior  of 
the  standpipe  has  recently  been  given  three  coats  of  red  lead, 
United  States  Government  specification,  with  no  covering  of 
Gilsonite.  and  the  exterior  one  coat  of  white  lead  and  oil,  at 
a  total  cost  of  $430. 

At  Arlington,  there  is  a  standpipe  40  ft.  in  diameter  and 
60  ft.  high,  with  a  conical  steel  roof  and  exterior  spiral  stair- 
way, all  exposed  to  the  weather.  The  water  pumped  into  both 
this  and  the  Forbes  Hill  standpipe  has  a  temperature  of  from 
38°  to  40°  during  the  winter,  and  ice  forms  in  this  standpipe 
to  a  greater  extent  than  in  standpipes  supplied  with  water 
drawn  from  ground  water  supplies,  which  does  not  ordinarily 
fall  below  50°  This  standpipe  was  painted  in  1906  at  a  cost  of 
1425.  The  interior,  after  being  thoroughly  cleaned,  was  given 
one  coat  of  red  lead  and  two  coats  of  Gilsonite.  The  roof 
trusses  and  under  side  of  the  roof  were  given  two  coats  of 
red  lead  and  oil.  and  the  exterior  of  the  standpipe  and  roof 
one  coat  of  white  lead  and  oil.  In  1911,  this  standpipe  was 
emptied  and  both  exterior  and  interior  repainted  in  the  same 
manner  as  in  1906,  at  a  cost  of  $475.  [Dexter  Brackett.  Chief 
Engineer,  Metropolitan  Water-works,  in  discussion  at  New 
England  Water-works  Association  meeting;  printed  in 
"Journal"    of   the    society   for    December,    1912]. 

Acres  Irrigated  or  Drained  bj^  Cen- 
trifugal Pumps 

The  accompanying  tables  show  acres  irrigated  or 
(Iraiued  in  stated  intervals  of  time  ba.sed  on  the  theoret- 
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Diam.  of 

discbarge 

(in.) 


Ttieon-lii-a! 
capacity 
of  pump 
in  gal. 
per  min. 


200 
.330 
470 
735 

1,0.50 
1,.")00 
2.0IX) 
3,000 
4.200 

7.000 
lO.IKK) 
12,000 
15,000 
22,000 

32,0IM) 
44,000 
60,000 
75.000 
100,000 


2  65 

3  98 
5.74 
7.29 

10.39 
16  24 

23.20 
33  14 
44  27 
66  29 
92  80 


2  in. 
0.28 
0..55 
0.77 
0  90 
1.33 

1.99 
2.87 
3.65 
5.19 
8.12 


atcd  or  Drain 
Depth- 


0  14 
0  28 
0.39 
0.50 
0.66 

1.00 
1.44 
1.82 
2.60 
4.06 

5.80 
8.29 
11.05 
16  67 
23  20 


0,09 
0  IS 
0  26 

0  33 
0.44 

0.66 
0.96 
1.21 

1  73 
2.71 


22.10 
33.14 
46.40 

77 .34  38  66 

1 10 .  48  55  24 

132.57  06  29 

165.72  82  86 

243  06  121    53 


7.37 
11  04 
15.47 

25  78 
30 .  83 
44.19 
55  24 
81  02 


8-in. 
0  07 
0  14 
0  19 
0.25 
0  33 

0  50 
0  72 

0  91 

1  30 

2  03 

2.90 
4.14 
5.52 
8  29 
11.60 

19  33 
27 .  62 
33  15 
41  43 


0  05 
0.11 
0  15 
0.20 

0  27 

0.40 
0.57 
0.73 

1  04 
1.62 

2.32 
3.31 
4.42 
6  63 
9.28 

15.47 
22.10 
26.52 
33  14 


12  in. 
0.05 
0.09 
0.13 
0.17 
0.22 

0.33 
0.48 
0.61 
0.87 
1  35 

1.93 
2.76 
3.68 
5.52 

7.74 

12. S9 


27,112 

60.76     48.61     40.51 

88.39  70  71  58  92 


707  08  3.53.54  176  77  117  85  ™,o„  .>,..  ...,.,- 

972  23  486.12  243  Ofi  162  04  121.53  97  22  81  02 

1325  77  662.89  .331,44  220  96  165.72  132.58  110  48 

16.57  21  828.61  414.30  276  20  207.15  165  72  138  10 

2209.63  1104.81  .552  40  368  27  276  20  220  96  184  13 


iciiarge 
(in.) 


Theoretical 

capacity  of 

pump  in  gal. 

per  min. 

25 

.50 


Acres,  Irrigated  or  drained  i 
-Depth 


1  24  hr 


260 
330 
470 
735 

1.0.50 
1  ..5IK) 
2,(XK) 
3,IXK) 
4,2(K) 

7.(KKI 
lO.IMH) 
12,0(K) 
15.000 
22.(XKI 

32,mK) 
44,000 
60.000 
75,000 
lOO.OdO 


70  00 
99  69 
1.55  91 

222  73 
318  19 
424  25 
6.36  37 
890  !I2 

14H4  86 
2121  22 
2545  48 
3181  85 
4666  70 

6788  0 
9333  4 
12727  5 
1.5900  3 
21212  3 


)  in. 
2  65 


12.72 

19  09 
27  57 
35  (X) 
49  85 
77 .  95 

111  36 
1.59  09 
212  12 
318. 18 


742  43 
1060  61 
1272  74 
1.590  92 


1  33 

2  65 

3  71 
4.77 
6.36 

9  .54 
13.79 
17.50 
24.92 
38.98 

55  68 
79  55 
106  06 
1.59.08 
222  73 

371  22 
530  30 
«3fi  37 

__  795  46 

23.33. 35  1166  67 


3394  0 
4606  7 
6363  7 
7954  6 
10600  I 


1697  0 
2333  4 
3181  9 
3977  3 
5:)03 .  1 


0  66 

1  .33 

1  86 

2  .39 
3.18 

4.77 

6.89 

8.75 
12  46 
19  49 

27.84 
39  77 
.53  03 
79  54 
111   .36 

185  61 
265  15 
318  19 
.397  73 
.583  34 

848  .50 
1166.7 
1,590  9 

1988  7        _ 

2651.6   132S  8  883  84 


6  in. 
0.22 
0  44 
0  62 
0.80 
1.06 

i.So 

2  .30 
2  92 
4  15 

6  49 

9  28 
13  26 
17  68 


0  33 
0.66 
0.93 

lie 

1.59 

2,39 
3.45 
4.38 
6  23 
9  74 

13  92 
19.89 
26  .52 
39  77 

.55  68  37  12 


1.59.09  1(16  ()6 
198  87  J  32  .58 
291  67  11(4  44 

424  25  282  83 

.583  34  388  89 

795  46  530  .30 

994  .32  662  89 


Theoretical 

Diam   of 

capacity  of 

Acres 

Irrigated  or  Drained  in  30  days. 

discharge 

pump  in  gal. 

pumping  24  hr 
Depti 

per  day. 

(in.) 

per  min. 

6  in. 

12  in. 

18  in. 

24  in. 

25 

6  63 

3.31 

2,21 

1.66 

50 

13.26 

6.63 

4.42 

3.31 

U 

70 

18.56 

9.28 

6.19 

4  64 

li 

90 

23.80 

11.93 

7.95 

5  97 

2 

120 

31.82 

15.91 

10.61 

7.95 

2J 

180 

47  73 

23  86 

15,91 

11.93 

3 

260 

68.94 

34.47 

22.98 

17.23 

3J 

330 

•      87.50 

43  75 

29,17 

21  87 

4 

470 

124.62 

62.31 

41,54 

31.16 

5 

735 

194 .  89 

97.44 

64,96 

48.72 

6 

1,050 

278,41 

139   20 

92  80 

69.60 

1,500 

397  72 

198.86 

132  .57 

99  43 

8 

2,000 

530  30 

265.15 

176  77 

132  58 

10 

3,000 

795  45 

397   73 

265. 15 

198  86 

12 

4,200 

1113  63 

556 .  82 

371.21 

278  41 

15 

7,000 

1856  00 

928.03 

618.69 

464  01 

18 

10,000 

2651,51 

1325.76 

883  S3 

662.88 

20 

12,000 

3181.81 

1590  90 

1060  60 

795.45 

24 

15,000 

3977 . 27 

1988  63 

1325   76 

994  .32 

30 

22,000 

5833.32 

2016.66 

1944.44 

1458  33 

30 

32,000 

8484 , 83 

4242.42 

2828.28 

2121.21 

42 

44,000 

11666,6 

5833  3 

3888.9 

2916.7 

48 

60.(«ll) 

1.5909.1 

7954   5 

5303  0 

3977.3 

60 

75.0011 

I 9886. 3 

9943  2 

6628  8 

4971.6 

60 

100.000 

26515  1 

132.57  6 

SS38  4 

6628  8 

ical  capacities  of  centrifugal  pumps.  Factors  which  as- 
sist or  hinder  the  work  of  pumping,  such  as  percolation, 
evaporation,  seepage,  runoff'  and  waste,  are  not  allowed  for 
in  the  tables,  for  these  depend  almost  entirely  upon  local 
conditions.  When  these  are  determined  the  pumping 
capacity  should  be  decreased  or  increased  proportionately 
and  the  acreages  shown  must  be  multiplied  by  the  projier 
factor.  The  tables  were  pre])ared  by  II.  ('.  Wise,  Secre- 
tary of  the  Western  Pumji  it  Engineering  Co.,  Chicago, 
111.,  and  are  copyrighted  by  liini. 

Manual  Signals  for  Field  Engineers 

For  survey  work  on  the  Chicago,  JUirlington  &  Quincy 
ll.R.  a  special  .set  of  mamial  signals  has  been  devised  for 
signaling  numbers,  and  these  are  shown  on  the  accom-J 
panying  drawing,  the  figures  being  redrawn  from  a  bJue- 
])rint  furnished  us  by  F.  T.  Darrow,  Engineer  of  Main- 
tenance-of-Way  for  lines  west  of  the  Missouri  River.  TheJ 
lilueprint  is  ^U/oxT  in.,  punched  for  convenient  insertioE 
in   a  loose-leaf  note  book.     It  will   be  noted  that  each^ 
signal  or  number  is  made  with  one  hand,  so  that  a  man 
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can  hold  his  rod  or  otlicr  device  while  signaling.  It 
is  found  very  desirable  for  a  rodman  to  carry  a  peg  book 
and  work  with  the  levclman  in  checking  turns  and  bfinch- 
inarks.  A  self-reading  rod  is  used,  and  figures  are  trans- 
ferred between  the  men  by  means  of  these  signals.  Sta- 
tion numbers  and  plusscs  on  transit  work  are  explained 
in  the  same  way. 
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For  tlio  sixth  lime  siiiiv  ISSl,  wlicii  tin-  TT.  S.  (ii'(ilo<;i- 
cal  Survey  took  up  rented  quarters  in  an  otlice  liuildin.i^ 
ill  tlie  C'itv  of  Washington,  a  lire  has  seriously  threatened 
the  many  valuahle  records  it  is  the  husiness  of  tiiat  t>ureau 
to  collect.  AVe  trust  that  Congress  will  not  further  tempt 
I'rovideuce,  but  will  immediately  authorize  the  construc- 
tion of  the  new  building  for  which  the  last  Congress 
provided  the  site.  Uuder  the  usual  procedure  it  will  be 
many  years  before  the  Survey  can  move  into  a  fireproof 
structure  where  the  notes  and  results  of  its  country-wide 
surveys  will  be  safe.  These  many  threatening  fires  and 
the  irreparable  loss  of  Xew  York  State  records  in  the 
recent  Capitol  fire  at  Albany  should  rouse  the  federal 
legislators  beyond  their  usual  comfortable  routine. 

Co-operative  Buying  for  Public-Service 
Employees 

One  of  the  notable  industrial  movements,  aiming  to 
break  the  vicious  spiral  of  increasing  cost  of  living  and 
increasing  wages,  is  the  recent  establishment  of  coo])era- 
tive  buying  departments  for  the  eniployees  of  public-ser- 
vice corporations.  What  seems  to  be  one  of  the  most 
successful  examples  of  this  is  the  procedure  recently 
adopted  by  the  Interborough  Kapid  Transit  Co.  of  Xew 
York  City  and  its  allied  concern,  the  Nev.-  York  Kail- 
ways  Co.  These  concerns  operate  the  elevated  and  sub- 
way systems  of  Manhattan  Borough  in  the  City  of  Xew 
York,  and  a  majority  of  the  surface  electric  railways  as 
well.  These  companies  have  established  a  system  under 
which  they  buy  and  sell  at  cost,  food  supplies  for  em- 
ployees and  their  families,  maintaining  at  different  jtoints 
on  company  property  stores  through  which  the  supplies 
are  distributed  (see  Exgixeerixg  Xews,  Feb.  13,  1SI13, 
p.  309).  This  scheme  is  simple  and,  it  is  reported,  ef- 
fective. 

Another  plan  has  been  put  into  operation  by  the  Phil- 
adelphia Rapid  Transit  Co.,  which  seems  to  have  some- 
what the  same  advantages  for  the  men  with  less  responsi- 
bility on  the  part  of  the  company,  but  with  the  chance 
of  unfairness  toward  some  portion  at  least  of  the  gen- 
eral buying  public.  Tlie  scheme  at  Philadelphia,  accord- 
ing to  a  bulletin  published  by  the  company,  involves  a 
Cooperative  Beneficial  Association,  so  called,  membership 
in  which  is  open  to  male  employees  of  the  company  at  a 
cost  of  50  cents  admission  fee  and  25  cents  per  month 
dues.  The  company  contributes  an  equal  amount  and 
I'ays  all  expenses  of  the  association.  This  association, 
however,  does  not  buy  and  sell  supplies.  It  has,  instead, 
•  losMd  contracts  with  one  department  store  in  Philadel- 
I'hia  and  one  coal  company  (and  proposes  to  make  other 
mntracts)  whereby  special  discounts  are  secured  to  mem- 
bers of  the  association — discounts  which  apply  to  "bar- 
gain" sales  as  well  as  to  ordinary  transactions.  Coal  can 
be  purchased  in  tons  of  2240  lb.,  and  without  the  extra 
charge  of  delivery  exacted  for  certain  localities.  Books 
of  cash  coupons  are  solcT  at  a  discount  to  members  aiul 


the.sc  are  accepted  iiy  the  loiitraiting  nuMcantile  house- 
in  l)aynient  of  purchases. 

The  chance  of  unfair  discrimination  between  such 
si)ecial  customers  of  these  firms  and  the  general  ])urclias- 
ers,  arises  from  the  fait  that  there  seems  to  i)e  no  separa- 
tion of  the  two  kinds  of  business  and  no  assurance  that 
each  class  ])ays  for  its  own  costs  or  contributes  only  its 
own  share  to  the  merchants'  profits. 

The  plan  does  have  the  advantage  that  it  secures  for 
the  employees  a  discount  on  their  ])urchases  of  goods  as 
well  as  food  supplies.  It  is,  however,  open  to  the  possible 
objection  that  giving  rebates  to  one  special  class  of  cus- 
tomers may  amount  to  a  tax  on  the  general  buying  pub- 
lic which  has  to  pay  the  ordinary  scale  of  i)rices.  On  the 
other  hand,  careful  watching  will  be  advisable  to  see  that 
the  em])l()yees  receive  the  same  quality  of  goods  as  those 
who  ]iurchase  at  the  full  rates. 

Both  these  experiments  in  Xew  York  and  Philadelphia 
will  be  observed  with  interest. 

A  Valuation  of  a  Large  Street-Rail- 
way    System 

We  devote  considerable  space,  elsewhere  in  this  issue, 
to  a  report  by  B.  J.  Arnold  on  the  value  of  the  street- 
railway  system  of  Kansas  City.  This  is  a  good  example 
of  a  thoroughgoing  valuation  by  a  man  of  large  ex- 
perience in  work  of  this  nature.  Because  of  the  recent 
legislation  requiring  valuation  of  the  railways  of  the 
country,  the  report  is  of  special  interest  at  this  time. 
It  contains  assembled  in  form  for  jiarallel  comparison, 
three  quite  different  principles  of  valuation,  u.seful  in 
establishing  a  proi)er  basis  for  capitalization,  and  specifi- 
cally applies  the  theories  to  the  case  in  hand  to  test  the 
fairness  of  the  figure  finally  estai)lished.  This  concise 
presentation  of  theory  .uid  application  is  beyond  the 
scope  and  treatment  of  the  existing  works  on  valuation 
and  is,  therefore,  given  nearly  in  full,  but  necessarily 
without  the  supporting  data,  which  fill  three  volumes. 

There  are  a  number  of  matters,  .seen  at  different  points 
in  the  report,  which  are  of  special  iiulependent  interest. 
For  instance,  the  railway  companies  in  Kansas  City,  in 
years  past,  have  suffered  the  unfortunate  experience  of 
having  bridges  washed  away  together  with  enforced  super- 
session of  various  other  property.  Mr.  Arnold  advocates 
capitalizing  the  value  of  this  lost  and  discarded  projiertv, 
together  with  a  capitalization  of  the  deficit  whieh  may 
have  accumulated  on  such  impaired  investments.  But 
he  recommends  that,  in  the  reorganization  of  the  com- 
pany and  the  grant  of  new  franchises,  the  amortization 
of  such  development  costs,  not  now  present  in  tangible 
jilant,  should  be  cared  for. 

Engineers  and  railway  men  who  are  worrying  at  this 
moment  as  to  the  problem  of  financing  the  enormous 
flood  damage  in  the  Middle  West,  will  see  that  it  is 
permissible  and  even  desirable  that  this  year's  operating 
expenses  should  not  be  loaded  with  all  of  this  unusual 


1074 


ENGINEEKING     NEWS 


Vol.  69,  No.  21 


burden,  but  that  it  should  be  temporarily  included  in 
capitalization  and  gradually  repaid  from  net  earning.'*. 

In  addition  to  establishing  the  value  of  the  Kansas 
City  system  as  a  whole,  the  final  value  is  distributed  by 
Mr.  Arnold  among  the  communities  served.  This  is  done 
mostly  in  accordance  with  the  origin  of  gross  receipts 
and  the  actual  local  investments.  To  many  interested  in 
this  work  the  question  at  once  arises  as  to  why  this  pro- 
cedure was  taken.  AVhy  should  it  be  on  such  a  basis 
rather  than  according  to  track  miles  or  car  miles  for  each 
locality,  or  any  other  unit  which  may  be  devised? 

It  is  often  illuminating  in  answering  such  questions 
to  hark  back  to  our  elementary  ideas  of  economics  and 
civil  government.  We  realize  that  for  stability  of  busi- 
ness and  the  protection  of  property,  municipal  govern- 
ment is  necessary.  Where  a  public  utility  serves  more 
than  one  community,  a  measure  of  its  reliance  on  each 
local  government,  from  the  property  standpoint,  is  found 
in  the  proportion  to  which  the  local  investments  (in- 
cluding a  proportion  of  rolling  stock  in  the  case  of  steam 
and  electric  railways)  bear  to  that  of  the  whole  system. 
Viewed  from  the  service  standpoint,  the  stability  of  local 
municipalities  affects  a  concern's  value  in  proportion  to 
the  factor  that  the  local  customers  form  of  the  entire 
business.  Another  way  of  expressing  the  same  idea  is 
by  saying  that  the  total  capitalization  value  may  be  di- 
vided in  proportion  to  the  origin  of  gross  business. 

It  is  interesting  to  note  that  in  many  cases  the  appor- 
tionment of  value  is  approximately  the  same  under  either 
scheme.  The  Kansas  City  railways  present  such  an  in- 
stance. As  a  general  rule,  however,  the  two  ideas  could 
be  expected  only  to  define  limits  within  which  the  final 
value  would  fall. 

The  local  assignment  of  capital  value,  moreover,  is  not 
necessarily  a  fair  basis  of  taxation.  Indeed,  more  often 
than  not,  local  reduction  from  real  to  assessed  values 
would  be  made  on  actual  physical  property  with  perhaps 
such  treatment  of  intangible  values  as  is  found  necessary 
under  the  conditions  locally  encountered. 

The    Bourne   Scheme  for  Federal  Aid 
to  Road  Construction 

Ex-Senator  Jonathan  Bourne,  Jr.,  of  Oregon,  who  was 
chairman  of  the  Joint  Congressional  Committee  on  Fed- 
eral Aid  for  lioads,  has  made  jiublic  his  scheme  for  Fed- 
eral aid  to  road  construction  by  the  several  States.  Sen- 
ator Bourne  declares  that  Federal  aid  to  roads  is  "the 
greatest  and  certainly  the  most  important  economic  ques- 
tion now  before  the  American  ])co\>\e." 

His  scheme  is  suijstantially  the  lending  of  the  Federal 
government's  credit  to  the  several  States  so  that  they  may 
be  able  to  borrow  money  for  road  construction  at  a  lower 
rate  than  would  otherwise  be  jiossible.  According  to  the 
terms  of  a  bill  which  Senator  Bourne  has  drafted,  the 
Federal  government  would  issue  and  sell  3%  bonds  to  the 
amount  of  .$1,000,000,1)00,  and  the  money  realized  from 
the  sale  of  these  bonds  would  be  apportioned  to  the  sev- 
eral States  according  to  their  land  area,  population,  as- 
sessed valuation,  and  total  mileage  of  public  highways. 

Each  State,  in  order  to  obtain  its  percentage  of  this 
fund,  would  have  to  turn  over  to  the  Federal  government 
its  own  bonds  for  an  i  qual  amount  bearing  interest  at 
4%,  and  would  pay  interest  on  these  bonds  annually  to 


the  government.    These  payments  by  the  States  would  be 
made  use  of  by  the  government  to  pay  the  3%  interest 
on  its  own  bonds  and  the  1%  remaining  would  constitute        J 
a  sinking  fund,  which  if  invested  at  3%,  Mr.   Bourne        ^ 
computes,  would  amount  to  sufficient  to  retire  the  bonds 
at  the  end  of  about  46  years. 

The  States  would  use  this  money  for  road  construc- 
tion in  such  manner  as  they  pleased.  Mr.  Bourne  does 
not  jiropose  that  the  Federal  authorities  shall  interfere 
in  any  way  with  the  States'  right  to  build  their  highways 
as  they  see  fit.  He  provides,  however,  that  the  Federal  gov_ 
ernment  shall  also  aid  in  the  maintenance  of  highways, 
giving  to  each  State  annually,  by  direct  appropriation 
from  the  Federal  treasury,  an  amount  equal  to  one-fif- 
tieth of  the  amount  allotted  to  it  for  road  construction. 
Thus  the  Federal  government  would  make  a  gift  of  $20,- 
000,000  annually  to  aid  the  work  of  highway  mainte- 
nance in  the  several  States.  There  would  be  authority 
to  withhold  this  gift,  however,  from  any  State  which  had 
not  wisely  handled  its  previous  Federal  fund  for  con- 
•struction  and  maintenance,  or  had  not  spent  at  least  an 
equal  amount  for  maintenance  of  roads.  This  last  pro- 
vision, of  course,  means  nothing,  as  every  State  is  already 
expending  in  the  work  of  highway  maintenance  far  more 
than  the  proposed  amount  of  Federal  aid. 

As  a  capstone  to  Senator  Bourne's  remarkable  edifice, 
he  proposes  to  establish  in  the  District  of  Columbia  a 
school  of  highway  and  bridge  engineering.  The  school 
would  have  a  two  years'  course,  and  every  congressional 
district  in  the  United  States  would  be  entitled  to  one 
student,  who  would  be  paid  by  the  government  four  cents 
a  mile  for  traveling  expenses  from  his  home  to  Washing- 
ton and  $50  a  month  during  the  period  of  his  instruction. 

It  should  be  particularly  noted  that  this  scheme  is 
simply  the  personal  scheme  of  E.x-Senator  Bourne,  which 
has  been  offered  for  the  use  of  the  joint  Committee,  but 
has  not  been  adopted  by  it.  It  will  probably  be  held  up, 
as  a  chief  merit  of  the  scheme,  that  it  makes  no  draft  on 
the  Federal  Treasury  for  road  construction,  although 
in  the  50  odd  years  during  which  the  bonds  to  be  issued 
are  to  run,  the  Federal  government  would  pay  to  the 
States  for  road  maintenance,  in  the  neighborhood  of  a 
billion  dollars. 

Whatever  merit  may  attach  to  the  scheme  because  the 
government  lends  only  its  credit  to  the  several  States, 
instead  of  making  them  an  outright  gift  in  cash,  is  more 
than  offset,  in  our  opinion,  by  the  fact  that  the  bill,  if 
enacted,  would  have  an  enormous  influence  in  inducing 
the  States  to  undertake  road  construction  work  with 
money  borrowed  on  long-time  l)onds. 

As  has  been  many  times  shown,  to  borrow  money  on 
long-time  bonds,  for  building  street  pavements  and  roads^ 
is  little  less  than  financial  suicide.  The  present  too 
common  policy  of  states  and  cities,  of  relying  wholly  on 
bond  issues  for  carrying  on  public  works,  cannot  be  too 
emjihatically  condemned. 

When  Mr.  Bourne's  scheme  is  analyzed,  it  will  be  seen 
that  instead  of  the  Federal  government  giving  the  States 
a  billion  dollars  to  spend  on  good  roads,  what  it  actually 
does  is  to  induce  the  States  to  borrow  this  amount  of 
money  to  build  roads,  which  money  must  be  repaid,  ))"in- 
cipal  and  interest,  by  the  State's  taxjiayers.  In  case  any 
State  should  default  in  its  payment  of  interest  and  prin- 
cipal, the  deficiency  would  then  fall  on  the  taxpayers  of  ' 
the  United  States.    It  is  a  popular  fallacy  that  by  rais- 
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iiif,'  money  on  bond  issues  for  public  wmk,  the  pulilic  jjets 
wliat  it  wants  without  havinj^  to  jmy  lor  it.  Peojilc  for- 
fiet  tliat  the  payment  must  be  made  just  the  same,  and 
not  only  the  prir.L'ipal  of  tiie  bonds  but  tiic  interest  must 
bo  met  year  after  year  until  the  burden  of  debt  can 
be  lifted.  A  large  proportion  of  our  Anieriean  cities  an? 
today  struggling  under  a  huge  i)urden  of  debt,  and  arc 
constantly  ham])ered  in  their  desire  to  carry  out  im- 
])rovements  and  new  ])ublic  works  on  account  of  tln' 
burden  of  debt  which  was  loaded  upon  them  by  a  jiasl 
generation. 

There  is  something  to  be  said  iu  defense  of  the  issue 
of  bonds  by  stales  and  cities  to  construct  public  works 
which  yield  a  revenue,  from  which  revenue  the  bonds  can 
eventually  be  repaid.  Pavements  and  roads,  however, 
yield  no  revenue.  On  the  contrary,  they  involve  a  heavy 
annual  expenditure  for  maintenance.  Xecessary  and  ad- 
vantageous though  they  are,  where  the  traffic  and  taxable 
wealth  is  sufficient  to  justify  their  construction,  they 
should  be  built  either  from  the  proceeds  of  annual  tax- 
ation or  by  the  issue  of  bonds  running  for  a  short  term 
of  years,  not  greater  than  the  life  of  the  roads  or  pave- 
ments themselves. 

It  is  evident  that  Senator  Bourne,  in  common  with  a 
large  proportion  of  the  public,  has  been  misled  by  the 
fallacious  statements  in  good-roads  literature,  with  the 
misleading  statistics  as  to  the  cost  of  haulage  over  com- 
mon roads  and  the  saving  which  cap  be  made  by  the 
.substitution  of  paved  roads.  In  the  preta'  e  to  his  report. 
Senator  Bourne  says: 

A  great  system  of  rural  transportation  would  be  de- 
veloped, "with  rates  regulated  by  actual  competiti'^n,  open  to 
poor  and  rich  alike,  as  no  expensive,  privately  owned  ter- 
minals,   roadbeds,    tracks    or   equipment     would   be    required. 

The  obvious  inference  from  the  above  is  that  if  the 
proposed  network  of  good  roads  were  built  it  would  De 
possible  to  transport  goods  over  them  at  less  cost  than 
the  present  cost  of  carrying  goods  by  rail. 

In  contrast  with  this,  we  have  recently  had  laid  be- 
fore us  figures  showing  the  actual  cost  per  ton  mile  of 
carrying  goods  by  the  latest  type  motor  truck  running  on 
good  roads.  These  ton-mile  costs  were  more  than  20 
times  as  great  as  the  average  ton-mile  cost  of  freight 
transportation  on  railways.  Further,  these  ton-mile  costs 
of  transportation  by  motor  trucks  were  not  more  than 
20  per  cent,  below  the  figures  widely  published  by  the 
Department  of  Agriculture  a  few  years  ago,  as  the  aver- 
age cost  per  ton-mile  of  hauling  farm  produce  over  ordin- 
ary dirt  roads.  This  difference  of  20  per  cent,  would 
be  no  more  than  sufficient  to  cover  the  interest  and  main- 
tenance cost  of  the  paved  highways  over  which  the  motor 
trucks  ran. 

An  excellent  comment  on  the  fallacies  underlying  Sen- 
ator Bourne's  schemes  is  contained  in  a  letter  from  Mr. 
Walter  C.  Taylor,  of  Brookline,  Mass.,  to  the  "New  York 
Times"  from  which  we  quote  as  follows: 

Any  road  plan  which  wholly  ignores  the  very  existence  of 
the  real  National  "highways"  o(  all  modern  times,  namely, 
the  railroads,  is  likely  to  be  futile.  There  is  not  a  word  in 
the  Senator's  plan  which  recognizes  the  truth  that  the  only 
modern  economic  use  for  wagon  roads  is  local  travel  and 
the  transportation  of  commodities  to  and  from  the  nearest 
railroad. 

The  chief  owner  of  the  great  Pillsbury  flour  mills  in  Min- 
neapolis once  declared  that  he  "could  deliver  a  barrel  of 
flour  on  the  Liverpool  docks  cheaper  than  he  could  at  half 
the  homes  in  Minneapolis."  That  is.  it  cost  him  a  thousand 
times  as  much  to  haul  it  over  a  local  "highway"  by  wagon  to 
the   rim    of   Minneapolis   as    it    cost    per   ton    per    mile    loaded 


into  a   freight  car  and.  with  only  one  change  to  be  maJe,   In 
the   trip  by  rail  and  ship  to  Liverpool. 

To  the  prodfccr  on  the  farm,  o,<  to  the  conHumer  In  the 
<lty,  the  sreat  question  Ih,  "How  dhall  we  get  good8  ti»  and 
from  the  freight  station?"  And  no  Bystem  of  road  building 
Is  either  sclenlfic  or  of  economic  justtflcatlon  which  does  not 
view  the  waf,on  road  !n  its  proper  aspect  as  being  today 
(and  for  fifty  years  back)  only  a  secondary  auxiliary  sys- 
tem, doing  perhaps  one-hundredth,  perhaps  r ne-thou8andth, 
uf    lur    total    of    commodity    transportation. 

The  Water  Filtration  Hold-Up  in 
New  York  City 

The  bold-iiji  of  the  Croloii  filter-plant  contract  by 
the  New  York  Board  of  Estimate  has  no  apparent  engi- 
neering justification.  The  arguments  raised  against  tiie 
award  have  centered  around  claims  that  filtration  is  un- 
necessary, that  further  investigations  ar&  needed  and  that 
the  specifications  and  contract  are  faulty. 

It  is  late  in  the  day  to  urge  that  filtration  is  not  needed. 
That  plea  should  have  been  made,  if  at  all,  long  before 
receiving  bids  for  a  filter  plant.  The  fact  is,  that  the 
need  for  filtration  has  been  urged  by  a  host  of  eminent 
engineers  and  sanitarians,  in  and  ovt  of  the  city  ser- 
vice, for  ten  years  or  more,  to  say  nothing  of  the  de- 
mand for  it  on  the  part  of  the  medical  profession  and  the 
public. 

As  to  the  need  for  further  investigation,  the  subject 
of  filtration  has  been  studied   diligently  by   Xew   York 
City's   own   engineers   for   a   half-dozen    years   or   more. 
Experiments  on  a  working  scale  have  been  made  with  the'-' 
Crotou  water  and  New  York  City  has  had  the  benefit    ' 
of  the  actual  exjjerience  of  many  of  the  leading  cities  '' 
of  the  United  States  and  Canada  which  have  installed 
filtration  works  while  it  has  been  postponing  like  action. 

The  plans  and  specifications  on  which  bids  were  re- 
ceived on  Jan.  23,  191.3,  were  prepared  by  a  special  staff 
of  25  to  30  filtration  engineers,  many  of  whom  were 
selected  because  of  their  previous  experience  in  designing 
and  building  the  most  notable  filtration  plants  of  this 
country.*    Since  the  plans  were  completed  they  have  been 

•In  addition  to  Geo.  W.  Fuller,  consulting  engineer  to  the 
Filtration  Division  of  the  Department  of  Water-Supply,  and 
Elmer  G.  Manahan,  in  direct  oflice  charge,  both  of  whom  have 
had  long  and  varied  experience  in  water  filtration,  the  Fil- 
tration Division  includes  32  employees,  15  of  whom  are  of  the 
grade  of  assistant  engineer  or  higher.  Of  the  latter  the  record 
of  a  half  dozen  are  here  given  to  show  the  range  and  varif  -v 
of  their  experience: 
T.  C.  Atwood.  Division   Engineer: 

3  years  with  the  Bureau  of  Filtration.  Philadelphia,  Pe).n., 
on  the  design   and  construction  of  the  Tornsdale  filti  rs. 

3  years   with    the    Bureau   of   Filtration.    Pittsburgh,    Penn., 

in  charge  of  part  of  the  d-?sign  and  construction  of  the 

Pittsburgh    filters,    and 
Part    of    the    time    for    2   years    upon    preliminary   work    for 

the    proposed    Eastview    filters    for    the   Board   of    Water 

Supply  of  the   City      f  New  York. 
Charles  B.  Buerger.  .Assistant  Engineer: 

5  years  with  the   Bureau      f  Filtration.  Philadelphia,   Penn., 

at  first  on  the  preliminary  filters  for  the  Torresdale  and 

Belmont  plants  and  later  in  charge  of  the  design  of  the 

Queen  Lane  filter  plant. 
P.  H.  Stephenson.  Assistant  Engineer: 

2   years   with   Allen    Ha/.en.    consulting   engineer,   during   a. 

part   of   which    time    he    had    charge    of   the   constructicn 

of   the   filter    plant    for   Yonkers,   New   York    and   during 

the  remainder  of  the  time  was  engaged  uj-'  n  filter  work 

for    other    cities    and    towns. 

4  years    with    the    Commissioners    of   'Water- 'iVorks    of    the 

City  of  Cincinnati,  Ohio,  during  most  Oi  this  time  in,"' 
direct  charge  of  the  construction  of  the  Cincinnati  filter  ' 
plant.  ,, 

IV2  years  at  Evansville,  Ind..  in  charge  ^f  the  constructicn  ' 
of  the    Evansville   filter    plant. 
A.  R.   Holbrook,   Assistant   Engineer: 

1  year  in  connection  with  the  Pittsburgh,  Penn.,  filtration 

plant. 
A.  V.  Ruggles.  .Assistant  Engineer: 

2  years  "with  Allen  Hazen,  consulting  engineer,  on  various 

filter  projects. 
1    year    on    preliminary    work    for    the    proposed    Eastview 
filters,  for  the  Board   of  Water  Supply,  New  York  Citv. 
E.    Nuebling.    .Assistant    Engineer: 

During   the   years    1907    and    1908.    employed    upon    the    pre- 
liminary studies   for   the   then    proposed    filter   plant   at 
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heartily  approved  by  two  boards  of  engineers  and  san- 
itarians, the  members  of  which  included  a  number  of 
consulting  filtration  engineers,  besides  consulting  and 
other  engineers  in  the  employ  of  the  city  but  in  no  way 
connected  with  the  water  department.  Altogether,  it  is 
safe  to  say  that  no  other  filtration  plans  bear  the  stamp 
of  approval  of  so  large  a  number  of  engineers  as  do 
these.  The  satisfactory  character  of  the  plans  and  speci- 
fications have  been  further  attested  by  the  number  and 
standing  of  the  bidders,  the  closeness  of  the  bids  to  the 
original  engineer's  estimate,  and  the  substantial  agree- 
ment between  the  latter  and  the  independent  estimates 
made  by  the  latest  board  of  consulting  engineers.  Ref- 
erence to  alleged  faults  in  the  specifications  will  be  made 
further  on. 

Perhaps  the  most  remarkable  feature  of  this  hold-up 
is  the  claim  that  filtration  is  not  needed.  We  shall  not 
rej^eat  here  the  convincing  arguments  of  the  many  en- 
gineers who  have  strongly  recommended  filtration,  since 
they  are  given  at  length  elsewhere  in  this  issue.* 
We  do  wish  to  point  out  that  Comptroller  Prendergast, 
who  is  the  leading  official  opponent  of  awarding  the 
contract,  not  only  joined  in  all  the  preliminary  steps  of 
authorizing  bonds  for  filtration,  directing  the  water  de- 
partment to  prepare  plans,  and  giving  it  permission  to 
advertise  for  bids,  but  he  also  took  a  part  in  summarizing 
and  indorsing  the  arguments  for  filtration  no  longer  ago 
than  1911.  Joined  with  Comptroller  Prendergast  in 
signing  the  report  authorizing  bonds  for  filtration  was  the 
President  of  the  Borough  of  Manhattan.  The  third 
signer,  the  President  of  the  Board  of  Aldermen,  declared 
for  the  contract  award  in  a  test  vote  taken  not  long  ago, 
but  it  is  reported  that  the  opponents  of  filtration  hope 
to  win  him  over  when  the  matter  comes  up  for  final  ac- 
tion in  the  Board  of  Estimate  on  the  date  of  this  issue 
of  ExGiXEKiiiNG  News.  To  add  to  the  mysteries  of  this 
last-minute  hold-up,  not  only  the  borough  president  of 
Manhattan,  as  has  just  been  stated,  but  also  the  borough 
president  of  The  Bronx  is  also  reported  to  be  a  party  to 
the  hold-up — which  is  all  the  more  remarkable  because 
the  filtration  of  the  Croton  water-supply  is  solely  for  the 
benefit  of  the  two  boroughs  named,  and  is  favored,  it  is 
said,  by  the  presidents  of  the  other  boroughs  composing 
Greater  New  York.  We  bring  out  these  points  in  a  local 
controversy  because  of  the  importance  of  the  contract  at 
issue,  both  in  size  and  in  relation  to  the  progress  of  water 
purification  in  America;  and  also  to  make  it  clear  that 
quite  other  than  engineering  considerations  underlie  the 
hold-up. 

In  passing,  we  may  note,  as  bearing  upon  the  attitude 
of  Comptroller  Prendergast  and  the  other  op]K)nents  of 
awarding  the  contract,  that  the  hold-up  has  been  contin- 
ued for  some  weeks  since  the  board  of  engineers  ap- 
pointed to  report  on  the  objections  raised  against  the 

Jerome   Park,   and   also   upon   the   deoiKn   and   construc- 
tion  of   the   Oakland    I^ake    filters,    constructed    at    Bay- 
side.  I^onK  Island,   by  the  Department  of  Water  Supply, 
New    York   City. 
•First  of  all.  to  po  back  only  ten  years.  Prof.  Wm.   H.  Burr. 
Rudolph  llerlnK  and  .John   H.   Freeman    (Providince.  R.    1.)   ad- 
vocated   filtration.      These    were   followed    by    .1.    Waldo    Smith. 
Allen    Hazen.   Geo.   C.    Whipple,      The   first   board   of  coiisuitiiiK 
encineers    on    the    present    plans    included    Mr.    Hazen.    (Jeo.    A. 
Johnson.    Frank    A.    Barbour      (Boston).    Prof.      W.     P.    Mason 
(Troy.    N.    Y.),    and    James    H.    Fuertes.      The    second    board    of 
enKlneera  Included  Nicholas  S.   Hill.  Jr..  and  John   H.   Gregory, 
encineers   in    private    pra<tlce.   and    R.    P.   fjoodrich.   consulting 
engineer    to    BorouKh      President      of      Manhattan.      Amos      L. 
SchBpffer,    consulting    engineer    to    the    Porouch    President    of 
The    Bronx,   and    John    H.    Fra/.ee,    assistant    engineer.    Depart- 
ment of  Finance,  New  York  City.     All   these  except  Mr.  Frazec 
have  a<rreed  on  the  need   for  filtration;   the  last   ten,   including 
Mr     Fr:i/.e<-,    have  approved    the    filtration    plans. 


contract  unanimously  indorsed  the  plans,  specifications, 
engineer's  estimate  and  the  lowest  bid  for  the  work,  and 
also  reported  4  to  1  in  favor  of  immediate  filtration. 

A  surprising  feature  of  this  filtration  controversy  has 
been  the  part  played  in  it  by  the  Bureau  of  Municipal 
Research  and  the  Citizens'  Union  of  New  York  City,  two 
closely  related  civic  organizations.  As  appears  elsewhere 
in  this  issue,  each  of  these  bodies  has  founded  a  large  part 
of  its  criticisms  of  the  filtration  project  upon  misconcep- 
tions of  the  engineering  problems  involved.  When  a 
civic  organization  starts  a  crusade  against  a  municipal 
department  or  contract  it  ought  to  be  sure  of  its  ground. 
There  may  be  some  excuse  for  uncertainty  and  error  on 
the  part  of  the  ordinary  civic  organization,  but  for  the 
pioneer  Bureau  of  Municipal  Research  to  make  the  tech- 
nical errors  it  made  last  December  and  January  and 
then  trip  itself  up  in  correcting  them  was  most  unfor- 
tunate. Its  good  intentions  in  this  matter  and  solid 
achievements  in  others  will  certainly  lead  its  friends 
and  well  wishers  to  overlook  these  errors. 

There  remain,  for  brief  notice,  the  allegations  of  the 
Bureau  of  Municipal  Research  and  the  Citizens'  Union 
that  the  filter  specifications  and  contract  contain  ob- 
jectionable features,  especially  in  that  they  provide  for 
letting  all  the  work  in  one  contract,  including  patented 
devices  which  might  better  be  contracted  for  separately, 
and  that  they  are  indefinite  at  some  points  and  leave  too 
much  to  the  discretion  of  the  engineers.  Aside  from 
the  fact  that  these  questions  are  ones  which  must  be  left 
largely  to  the  experience  and  judgment  of  the  engineers 
responsible  for  each  individual  contract,  since  there  is 
no  general  agreement  as  to  the  details  of  the  principles 
involved,  it  is  sufficient  to  note:  (1)  That  the  consult- 
ing experts  approved  the  specifications  with  these  features 
included  and  that  the  objectors  did  not  seem  to  fully 
grasp  all  the  technical  points  involved.  If  the  Citizens' 
Union  obtains  standing  for  its  taxpayers'  suit  perhaps 
these  points  will  be  adjudicated,  but  we  think  we  take  no 
risk  of  being  adjudged  in  contempt  of  court  if  we  pre- 
dict that  unless  the  Citizens'  Union  has  something  more 
serious  to  contest  than  it  has  yet  made  public  no  court 
of  final  jurisdiction  will  give  much  weight  to  its  conten- 
tions, which  all  seem  to  involve  points  wholly  within  the 
judgment  and  discretion  of  the  city  authorities.* 

Before  summing  up  this  remarkable  hold-up,  attention 
may  be  called  to  the  fact  that  Allen  Hazen,  chairman, 
and  Geo.  A.  Johnson,  secretary,  of  one  of  the  boards 
of  consulting  engineers  which  approved  the  filtration 
])laiis,  have  no  later  than  May  20  written  strong  letters 
reviewing  the  reasons  for  installing  a  filtration  plant 
without  delay.  Extracts  from  their  letters  appear  at  the 
close  of  our  review,  elsewhere  in  this  issue. 

To  sum  up  this  controversy :  The  water  and  health 
authorities  of  New  York  City,  its  various  engineering 
advisers,  the  press  and  the  public  generally,  have  per- 
sistently urged  filtration  for  years;  the  Department  of 
Water  Supply  has  studied  the  subject  for  a  half-dozen 
years,  aided  by- eminent  specialists;  the  Board  of  Esti- 
mate itself  has  authorized  plans  and  specifications  and 
the  advertising  for  bids  for  a  filter  plant;  plans  have  been 


♦In  fairness.  It  should  be  mentioned  here,  as  is  brought 
out  more  specifically  in  our  review  of  this  case  elsewhere  In 
this  issue,  that  the  Citizens'  Union  cites  Major  Casslus  M. 
Gillette,  of  Philadelphia,  in  support  of  some  of  its  alleeatlons 
as  to  faults  In  the  specifications,  and  states  further  that  he 
and  other  experts  (no  other  names  ijiven)  concur  in  its  claims 
that   filtration    is    unnecessary   at    present. 


May  22,  1913 
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made  by  a  notablo  force  of  filtration  exports  and  approved 
by  uuiiierous  eminent  and  eomi)etcnt  eonsultinj:;  engi- 
neers; bids  luive  been  solicited,  competition  secured  and  a 
low  bid  received.  At  tiiis  liappy  consummation,  the 
Board  of  Estimate,  which  has  l)ccii  party  to  tiie  prelim- 
inary steps,  is  urged  by  some  of  its  nicndiers  to  rescind 
its  earlier  favorable  action,  kill  the  project  and  deprive 
two  or  three  million  people  of  the  disease-gerni-free, 
clear,  colorless,  tasteless  and  odorless  water  to  wjiich 
they  are  justly  entitled.     To  go  back  on   its  own  action 


at  this  late  day,  to  serve  notice  on  the  engineering  and 
contracting  world  that  New  York  makes  plans  and  se- 
cures bids  for  great  public  works  and  then  concludes 
that  those  works  are  quite  unnecessary,  to  nullify  a  ten- 
year  campaign  for  filtration  and  deny  the  citizens  of 
Manhattan  and  the  Bronx  of  a  water-supply  equal  to  that 
of  the  other  leading  citizens  of  the  United  States,  needs 
other  justification  from  the  opposing  members  of  the 
lioard  of  Estimate  than  has  yet  been  given  or  than  we 
believe  <an   be  found. 


|i"<iii> <"" III!" ""I'liiii II" iiiiiiii »"> I mill mill I III! Ill III! iiiii Ill I mill iimiiiiiii 

I  LETTERS    TO     THE     EDITOR 


.liiiiiiiiiiiiiiiliiiiiiliiliiiiiiii Ill Ill I iiiiiiiiiiiii iiiiiiii I uiiiiiiiiii I iiiiiiiiii iiiiiii niiiiii ,„ iiiiiiiiniiiiiiiiiiiiiiiiii uw iiiiiiiiniiiiiiimii 

Effect   of   Sugar  on  Concrete 

Sir — I  have  read  with  interest  the  recent  letters  from 
your  correspondents,  dealing  with  the  action  of  sugar 
on  cement.  An  instance  of  similar  disintegratory  action 
has  recently  come  under  my  notice. 

About  four  years  ago,  my  company  constructed  a  re- 
inforced-concrete  floor  in  a  wholesale  grocery  establish- 
ment, in  this  city.  The  floor  was  finished  with  1 :  2  mor- 
tar %  in-  thick  surface  hardened  with  a  wash  of  sili- 
cate of  soda.  This  finish  has  disintegrated  just  by  a 
raisin-seeding  machine,  where  the  floor  is  always  to  a 
certain  extent  moist  with  raisin  syrup ;  and  although  the 
floor  plate  itself  is  still  sound,  the  destruction  t)f  the 
surface  finish  indicates  apparently  that  a  destroying 
agent  is  slowly  at  work. 

H.   GoKDON   Jenkinsox. 

Resident  Engineer,  South  Australian  Reinforced  Con- 
crete Co.,  Ltd. 

Adelaide,  So.  Australia,  Mar.  14,  1913. 


iiiiiiiiiiiniiinmiiiiiiiiiiins 


The  Engineer's  Need 

Sir — In  the  current  issue  of  Engineering  News 
(p.  863),  Prof.  C.  T.  Morris  calls  attention  to  the  fact 
that  all  rules  for  wind-stresses  in  structures  are  open  to 
the  criticism  that  they  are  based  on  assumptions  not  in 
accord  with  the  facts,  and  further  that  it  is  Mr.  C. 
Melick's  opinion  that  analytical  determination  of  stress 
is  far  too  cumbersome  for  practical  use  and,  therefore, 
some  sort  of  empiricism  is  necessary. 

Xot  only  are  both  ideas  true  in  this  case — and  in  many 
other  cases  likewise — but  also  it  is  to  be  wished  that  both 
could  be  so  indelibly  engraved  on  every  engineer's  mind 
that  neither  could  be  lost  sight  of  for  an  instant. 

Scientific  knowledge  requires  to  be  correlated  for  the 
practical  activities  of  the  engineer,  and  may  be  said  to 
consist  of  two  main  parts.  In  popular  language  we  may 
call  these  two  divisions  Research  and  Practice.  Practice 
demands  a  codification  of  physical  facts  and  laws,  and 
a  faith  in  their  exactness  and  sufficiency.  Research  de- 
mands a  less  assurance,  and  an  almost  vacillating  mind, 
alert  and  ready  to  accredit  each  newly  found  physical 
fact,  a  humble  meekness  leading  to  the  laying  aside  of 
the  code  of  the  engineer,  and  an  ever-readiness  to  view 
all  sides  of  a  subject  and  by  properly  weighing  evidence  to 


form  a  tentative  judgment   as  to  the  correct  procedure 
under  the  then  existing  state  of  knowledge. 

At  times  we  .see  these  two  sets  of  faculties  both  operat- 
ing at  one  time  in  one  person,  but  this  is  an  unusual 
spectacle.  More  ordinarily  we  .see  the  codifiers  and  the 
practitioners  sharply  separated,  with  almost  an  enmity 
between  them.  Witness  for  example,  the  estimation  ac- 
corded a  college  professor  in  a  steel  mill.  This  is  a  con- 
dition that  is  sad,  because  these  gentlemen  often  do  the 
codifying  from  highly  altruistic  motives,  although  it 
must  be  confessed  that  they  are  at  times  driven  to  the 
effort  by  the  need  to  piece  out  antntireh'  inadequate  in- 
come. A  little  human  kindness  should  be  extended  to 
them  for  unavoidable  lack  of  practical  knowledge,  re- 
membering that  practical  men  often  hand  out  to  them  not 
a  little  "bushwa"  and  that  it  is  small  wonder  if  one  of  our 
learned  friends  is  misled  at  times  to  such  an  e.xtenl  as 
to  put  into  his  book  (or  code)  something  that  a  fuller 
knowledge  may  show  had  been  better  omitted. 

Business  is  a  curious  growth  often  ba.sed  on  ability 
to  disseminate  partial  truths.  We  see  it  using  the  prod- 
uct of  the  codifiers'  labor  but  exalting  the  formula  above 
the  physical  facts  which  the  formula  (at  best,  only  par- 
tially) expresses.  Many  of  these  formulas  are  based 
on  an  idea  of  perfection  and  thus  are  of  practical  utility 
only  when  modified  into  empirical  rules  that  are  of  lim- 
ited applicability. 

Lord  Kelvin  has  called  especial  attention  to  the  need 
to  hold  the  facts  in  mind,  saying  "Xothing  can  be  more 
fatal  to  progress  than  a  too  confident  reliance  on  mathe- 
matical symbols;  for  the  student  i's  only  too  apt  to  take 
the  easier  course,  and  consider  the  formula  and  not  the 
fact  as  the  physical  reality." 

John  ArsTEN. 

McKeesport,  Penn.,  Apr.  26,  1913. 

Another  Scheme  to  Rob  Mississippi 
Floods  of  Their  Terrors 

Sir — Apropos  of  the  discussion  among  "Civil  Engi- 
neers" and  others  of  methods  for  controlling  the  floods 
in  the  Mississippi  River,  the  following  solution,  ad- 
vanced by  a  brother  in  the  electrical  field,  certainly  de- 
serves the  same  serious  consideration  afforded  in  the 
newspapers  to  the  reforestation  method,  the  reservoir 
method    (both  movable  and  immovable)    and   the   more 
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recent  plan  for  a  channel  ten  miles  wide  from  Cairo  to 
the  Gulf  on  the  west  side  of  the  river. 

Briefly,  the  plan  is  this.  Confine  the  river  in  a 
concrete  flume,  say  ten  miles  long  and  five  wide.  Cover 
the  floor  of  this  flume  with  a  network  of  iron  wires.  Ii'iin 
transmission  lines  to  all  power  plants  within  1000  miles. 
Then,  when  a  flood  comes,  let  the  government  take  con- 
.  trol  of  these  power  plants  for  as  long  as  necessary,  and 
concentrate  their  entire  output  on  heating  these  wires. 
In  this  way.  the  flood  waters  would  soon  be  eva'jorated, 
and  this  vast  volume  of  vapor  could  be  directed  oy  blow- 
ers, also  run  by  electricity,  against  the  Kooky  Moun- 
tains, where  it  would  be  precipitated  and  rendered  avail- 
able for  the  irrigation  of  the  entire  arid  West ! 

H.  E.  Phelps,  City  Engineer. 
Boulder,  Colo.,  May  12,  1913. 

Flange  Width  in  T-Beams  in  Tile 
and   Concrete  Floors 

Sir — In  the  many  reports  and  regulations  for  rein- 
forced-concrete  design  the  subject  of  T-beams  is  dealt 
with  in  as  many  different  ways.  The  National  Associa- 
tion of  Cement  Users  permits  the  width  of  flange,  meas- 
ured from  the  edge  of  the  stem,  to  equal  six  times  the 
flange  thickness.  The  Eeport  of  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete  limits  the  overhang- 
ing edge  to  four  times  the  flange  thickness.  The  Chica- 
go building  ordinance  limits  the  width  to  be  used  in  com- 
pression to  three-fourths  the  distance  center  to  center 
of  ribs. 

Apply  these  regulations  to  a  combination  tile  and  con- 
crete floor.  Assume  a  floor  having  a  total  thickness  of 
7  in.,  consisting  of  a  2-in.  flange  and  5-in.  tile,  with  4-in. 
wide  stem.  The  distance  center  to  center  of  stems,  or 
ribs,  is  16  in.  Under  the  first  rule  above  given,  the  width 
of  the  beam  assumed  as  a  rectangular  beam  is  28  in. 
Under  the  second  rule  above  given  the  width  is  20  in. 
Under  the  Chicago  rule  the  width  of  the  beam  is  12  in. 
The  question  of  shear  must  enter  and  if  this  is  limited 
to  40  lb.  per  sq.in.  on  the  cross  section  of  the  rib,  4  X  '''  = 
28  in.,  the  resisting  moment  may  be  considerably  less 
than  if  any  of  the  foregoing  rules  be  followed.  That  is, 
no  matter  what  rule  is  given  for  the  maximum  flange 
width  the  unit  .'■■hoar  really  governs,  for  it  is  ridiculous 
to  attempt  to  put  stirru])s  for  web  reinforcement  in  such 
narrow  .stems. 

All  the  reports  mentioned,  as  well  as  all  the  building 
ordinances  the  writer  has  .seen,  are  defective  in  their  neg- 
lect to  state  specifically  the  application  of  their  rules 
to  combination  tile  and  concrete  floors.  In  Chicago,  for 
example,  if  the  ordinance  is  followed  the  extreme  flange 
width  to  be  taken  into  consideration  on  such  a  floor  would 
be  12  in.  and  the  maximum  shear  40  lb.  por  sq.in.  It 
is  the  practice  of  the  architectural  engineers  who  examine 
building  plans  to  consider  the  whole  width,  center  to  cen- 
ter of  ribs,  and  allow  a  shear  on  the  rib  section  as  high 
as  75  lb.  per  sq.in.  This  is  done  for  the  reason  that  the 
web  of  the  tile  adjoining  the  concrete  section  is  counted 
on  to  furnish  web  strength.  The  unit  shear  on  the 
tile  and  concrete  is  40  lb.,  which  occasionally  means  75 
lb.  on  the  concrete  rib  alone.  In  addition  to  this,  one 
bar  must  be  turned  up.  The  stand  taken  by  the  engi- 
neers is  Raid  to  be  due  to  a  number  of  tests  made  on 
Buch  floors.     Personally  the  writer  does  not  like  it  but 


on  this  point  evidence  is  sought  from  such  of  your  read 
ers  as  may  be  inclined  to  give  an  opinion. 

Ernest  McCullough. 
Monadnock  Block,  Chicago,  111. 
Mar.  12,  1913. 

A   New  Move  for  Water  Filtration  at 
Cleveland,    Ohio 

Sir — In  view  of  the  editorial  comment  on  the  Cleve- 
land water  situation  in  your  issue  of  May  15,  it  will  prob- 
ably be  of  interest  to  you  to  learn  that  Mayor  Baker 
has  this  week  in  effect  declared  himself  in  favor  of  fil- 
tration and  appointed  a  commission  to  investigate  the 
b^st  method  of  treatment  and  the  cost  involved.  The 
nic-vor  urges  that  the  report  be  submitted  as  early  as 
possible. 

In  the  meantime  the  State  Board  of  Health,  to  whom 
an  appeal  has  been  made  by  the  local  Board  of  Health 
for  action  under  the  ''Bense  Act,"  has  decided  to  with- 
hold investigation  for  the  reason  that  apparently  it  be- 
lieves that  the  local  authorities  will  take  care  of  the  sit- 
uation. 

I  might  say  that  for  the  last  two  months  the  public 
water-sujjply  of  Cleveland  has  been  continuously  very  ob- 
jectionable, and  a  vast  majority  of  the  people,  as  well  as 
a  majority  of  the  newspapers,  have  been  urging  filtra- 
tion. The  water,  in  fact,  has  not  been  fit  to  bathe  in 
for  two  months,  much  less  to  drink.  In  addition  the 
typhoid  rate,  although  not  excessive,  has  shown  a  very 
marked  increase  over  that  of  1912.  The  prospects  are 
that  the  rate  for  May,  1913,  will  be  two  or  three  times 
that  of  May,  1912. 

You  see,  therefore,  there  are  hygienic  as  well  as  festhetic 
reasons  for  purifying  the  supply.  Furthermore,  it  is 
the  general  opinion  that  the  removal  of  the  extreme  tur- 
bidity of  the  water  is  demanded  by  considerations  of  more 
importance  than  those  covered  by  the  word  "aesthetic." 
In  other  words,  we  desire  water  clean  enough  for  bathing 
purposes. 

The  inclosed  clipping  tells  something  about  the  com- 
mission, and  also  contains  the  Mayor's  statement,  i- 
might  add  that  at  the  fir.st  meeting  of  the  commission 
yesterday,  it  was  resolved :  "That  it  is  the  sense  of  the 
commission  that  a  filtration  plant  at  Cleveland  is  neces- 
sary in  order  to  secure  a  safe  and  satisfactory  water- 
supply  at  all  times." 

At  this  meeting  Prof.  A.  W.  Smith,  of  Case  School, 
was  elected  president,  and  the  writer  was  elected  secre- 
tary. This  commission,  with  the  assistance  of  Mr.  C. 
P.  Schulz,  superintendent  of  water-works,  expects  to  sub- 
mit a  general  ]5lan  with  a  report  and  estimates  of  cost, 
within  a  month  or  two. 

With  the  amount  of  study  which  has  already  been  given 
Cleveland's  water-supply,  there  are  many  data  on  hand 
which  will  he  useful.  In  addition,  the  matter  of  studying 
the  treatment  of  Lake  Eric  water  Ity  mechanical  filters 
will  be  taken  up  first  hand  by  an  analyst  in  the  employ 
of  the  city,  who  will  make  thorough  investigations:  of 
the  eight  or  nine  plants  now  in  operation  in  the  vicin- 
ity of  Cleveland. 

T?.  W.  Phatt. 
Secretary  Filtration  Committee. 

Cleveland.  Ohio,  May  16,  1913. 

[Our  previous  comment  on  this  subject  was  basc^d  on 
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the  fiU't  that  tlic  weight  of  such  oiiRiiicoriu},'  tostiiiumy 
as  was  avaihiblo  to  us  when  W(!  wrote,  put  Uw.  hiirdeu  of 
proof  upon  tliose  who  deinaiulcd  iniiiieiliate  liltratioii. 
With  louditioiis  sudi  as  Mr.  J'ratt  outlines  wo  do  not 
wonder  tiuit  Mayor  Baker  lias  eoneluded  tliat  the  timi! 
for  filtration  has  eome  and  tliat  he  has  apjiointed  a  eoni- 
mittee  to  dceide  what  tyjje  of  filler  is  best  suited  to  tlie 
needs  of  Cleveland.  Besides  Mr.  I'ratt  this  eommittee 
iucludes  Dr.  A.  W.  Smith,  professor  of  eheniistvy  at  the 
Case  Sehool  of  Applied  Seienee ;  Dr.  llippolyte  Gruuer, 
Professor  of  Chemistry  at  Adelbert  College,  Dr.  Wm.  T. 
Miller  (loeal),  member  of  the  Ohio  State  lioard  of 
Health  and  Roger  C.   Perkin,  eity  baeteriologist. — Ed.] 


The  Value  of  a    Binder   Course  in 
Bituminous    Pavements 

Sir — The  Association  for  Standardizing  Paving  Speci- 
fications, at  its  fourth  annual  convention  held  at  Pitts- 
burgh, Penu.,  Feb.  24  to  27,  1913,  after  careful  consider- 
ation unanimously  determined  that  fine  bituminous  mix- 
tures like  "Topeka"  specifications  should  he  laid  on  a 
binder  course  in  the  same  way  as  other  sheet-asphalt-sand 
mixture  surfaces. 

The  report  of  the  committee  of  the  above  association 
on  bituminous  concrete  paving  specifications,  which  was 
unanimously  adopted  by  the  association,  referring  to  such 
fine  mixtures  under  the  heading  "Binder  Course"  con- 
tains the  following : 

The  binder  course  for  macadam  base  shaU  be  composed  of 
a  layer  of  coarse  clean  stone  of  a  size  to  pass  a  2-  to  2V2-in. 
ring  and  be  retained  on  a  1-in.  ring;  it  shall  be  evenly  dis- 
tributed over  the  surface  of  the  macadam  base  described 
above  and  1%  in.,  or  practically  only  one  stone  deep  and 
rolled  until  the  stones  are  practically  level  and  forced  par- 
tially into  the  macadam  base.  The  rolling  should  be  com- 
paratively light,  only  enough  to  partially  embed  the  stone  and 
set  them  firmly  in  place  without  crushing  them  or  forcing  the 
fine  material  up  from  below  to  completely  fill  the  voids.  This 
rolling  should  be  done  while  the  macadam  base  is  still  moist 
and  comparatively  soft.  The  stone  of  the  binder  course  may 
be  laid  on  without  any  coating  or  application  whatever  or 
second,  with  an  application  of  light  bitumen  after  laying  and 
rolling  or  third,  coated  with  bituminous  cement  before  being 
laid;  when  a  concrete  base  is  used  the  binder  course  shall 
be  laid  in  accordance  with  the  standard  specifications  for 
sheet-asphalt  pavements. 

The  above  association  in  standardizing  and  insisting 
upon  the  use  of  a  binder  course  under  all  sheet-asphalt 
surfaces,  including  the  fine  mixture  asphaltie  concrete 
or  so  called  "Topeka"  specifications,  are  acting  in  ac- 
cordance with  what  actual  practice  has  demonstrated  to 
be  the  most  standard  forms  of  street-pavement  construc- 
tion. 

It  has  been  my  experience  with  the  above  type  of  wear- 
ing surface  that  creeping  and  shoving  will  take  place 
even  under  moderate  traffic  unless  a  binder  course  is 
used.  The  binder  not  only  prevents  this  displacement 
but  adds  support  and  stability  to  the  wearing  surface, 
which,  owing  to  its  composition  being  mostly  sand,  does 
not  have  the  traffic-resisting  qualities  within  itself. 

The  value  of  the  binder  course  was  brought  out  very 
dearly  in  a  paper  read  before  the  American  Society  of 
Municipal  Improvements  in  Dallas,  Texas,  by  Mr.  Isaac 
Van  Trump,  Engineering  Chemist  of  Chicago,  in  which 
he  says,  in  efl'ect:  "On  streets  where  traffic  is  medium 
to  heavy,  sheet-asphalt  pavements  or  even  the  fine  stone 
asphaltic-concrete     wearing     surface     now     being     laid 


in  many  localities  will  frequently  creep  and  Bhove  alarm- 
ingly when  laid  without  a  binder  course." 

The  committee  ajijiointed  by  the  League  of  California 
Municipalities  to  make  a  .study  of  the  best  prac'tices  in 
pa\ement  and  roadway  building  made  an  exhaustive 
study  of  the  merits  of  the  hinder  course  and  reported 
strongly  in  its  favor  for  the  tyi)e  of  wearing  surface  now 
under  discussion  and  so  it  appears  to  me  that  the  prao 
ticc  of  eliminating  the  hinder  course  in  asphaltie  pave- 
ments ill  iirder  lo  slightly  reduce  the  first  cost  of  the 
IMMiiii'iit  is  not  in  accordance  with  the  best  practice  in 
str'cet-pa\ (anient   construction. 

F.   N.   Bi.v(inA.M, 
Engineering  ( 'iKMiiist. 

j\lfivliaiils'   Trust    lild^'.,    Portland,   Ore. 
Mar.  17.  I!)!:i. 

The  Karns  Tunneling  Machine 

Sir — I  have  been  intereste<l  in  the  description  in  your 
issue  of  Mar.  0,  of  the  Karns  tunneling  machine.  Ap- 
parently this  ditfers  from  most  of  the  others  in  having 
actually  bored  a  fair  length  of  tunnel.  The  point  of  most 
interest,  however,  in  all  these  schemes  is  the  di.sposal  of 
the  muck  and  the  method  of  acconi])lishing  this  is  not 
even  hinted  at  in  your  description.  Most  of  the  machines 
which  have  been  previously  proposed  will  advance  a 
heading  a  foot  or  so,  then  they  get  clogged  up. 

F.  L.wis. 

499  Cangallo,  Buenos  Aires,  Apr.  12,  l'.n;i. 

[We  referred  the  above  letter  to  the  Karns  Tunneling 
Machine  Co.  and  append  their  reply. — Ed.] 

Sir — In  reply  to  the  inquiry  as  to  the  disposal  of  muck, 
we  have  always  washed  this  out.  Water  is  pumped  in 
through  pipes  and  at  the  heading  under  the  machine  at 
the  proper  points  fixed  nozzles  are  located  and  water  is 
expelled  from  them  under  pressure.  The  rock  as  it  is 
cut  and  falls  is  caught  and  wa.shed  back.  Formerly  we 
washed  it  all  the  way  out  of  tunnel,  nozzles  being  set  in 
the  pipe  line  at  different  points  as  the  tunnel  progressed, 
giving  new  impetus  to  the  flowing  water  and  muck. 
Later  we  washed  the  muck  out  through  a  5-in.  pipe  line. 
A  funnel  shaped  to  the  curvature  of  the  tunnel  was  lo- 
cated under  the  machine  and  near  the  heading.  This 
funnel  was  large  and  caught  all  dirt  and  water  as  it 
came  back.  The  funnel  was  connected  with  our  five-inch 
line  and  all  was  confined  in  it,  thus  giving  much  greater 
force  to  the  flow  of  the  water  and  cut  rock  it  was  carry- 
ing. This  worked  very  satisfactorily  and  carried  the 
muck  out  nicely.  This  plan  was  followed  at  Johnstown, 
Penn.,  back  of  our  6-ft.  machine  and  did  its  work  well. 

Our  new  machine  drives  12  ft.  without  stopping  to 
move  up  the  holding  columns.  The  machine  at  Johns- 
town had  to  be  moved  up  every  6  ft.  of  tunnel  driven. 
The  new  machine  also  contains  many  improvements  to 
facilitate  operation,  suggested  by  actual  operation  of  pre- 
vious machines. 

In  the  matter  of  water  available  to  wash  out  muck, 
there  must  be  enough  available  to  keep  the  dui?t  down 
in  the  heading  and  to  wash  the  muck  back  and  free  of 
the  machine,  where  if  sufficient  water  is  not  available 
to  carry  it  on  out,  it  can  be  loaded  into  cars  or  taken 
out  by  different  methods.  Even  if  a  small  amount  of 
water  is  available  it  can  be  made  to  suffice  by  using  the 
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same  water  over  and  over.  This  is  accomplished  by  mak- 
ing two  sumps.  The  water  is  pumped  from  the  outer 
sump  and  the  cut  rock  and  water  flows  back  into  the 
first  sump.  Before  starting  the  machine  under  such  con- 
ditions., the  pumps  are  started  and  when  the  water  has 
reached  the  heading  and  has  returned  to  the  sump,  over- 
flowing out  of  the  first  into  the  second,  the  machine  can 
be  started,  as  the  water  has  made  the  complete  circuit 
and  will  flow  into  the  sump  as  fast  as  it  is  pumped  out. 
We  adopted  this  plan  at  a  point  in  Colorado  and  accom- 
plished the  results  with  a  very  small  supply  of  water 
flowing  naturally  from  the  tunnel. 

We  expect  to  have  one  of  our  smaller  sizes  of  machines 
in  operation  on  contract  work  probably  during  August 
ne.xt.  The  shops  manufacturing  it  are  hurrying  it 
through.  The  operation  of  our  new  and  larger  sized 
machine  will  follow  later. 

The  J.  P.  IvAit.vs  Tuxxelino  Co., 

Shii'.ley  D.wis,  Secretary. 

10110  Lake  Ave.,  X.  W.,  Cleveland,  Ohio. 
May  13,  li)13. 

Notes  on  Stream  Gaging  Stations 

Sir — T  have  read  with  interest  the  article  on  Stream 
Gaging  Stations  by  John  C.  Hoyt  in  your  issue  of  Apr. 
24,^1913. 

He  speaks  of  the  cost  of  a  station  with  the  most  mod- 
ern equipment  as  being  from  $1000  to  $1500.  There  are 
very  few  stations  where  I  believe  this  expenditure  would 
be  justified.  I  have  seen  several  stations  equipped  with 
a  satisfactory  self-recording  device  for  less  than  $100. 

Speaking  of  comparative  runoff,  it  is  pretty  generally 
recognized  that  the  minimum  rainfall  will  be  around  one- 
half  the  average  and  the  maximum  runoff  will  be  around 
twice  the  average.  Under  these  conditions  it  is  certain 
that  the  runofl  will  vary  by  nearer  200%  than  100% 
above  or  below  the  mean  annual  average.  Also  consider 
two  dry  years  coming  together  with  (we  will  assume) 
the  same  amount  of  rain,  the  ruiu)ff  of  the  second  dry 
year  will  probaldy  be  nearer  two-thirds  of  the  first  dry 
year,  other  things  being  equal,  except  that  the  watershed 
is  a  great  deal  drier  the  second  year.  On  the  other  hand, 
if  two  wet  years  come  together  with  the  same  amount 
of  rain,  the  runofi"  of  the  second  year  may  be  one-third 
larger  than  the  first,  owing  to  the  watershed  being  in 
better  siiape  to  turn  the  water  off. 

Last  year  I  had  a  gage  on  a  small  stream  draining 
about  14,000  acres  of  high,  steep,  rocky  country  which 
turned  off  1.2  ft.  in  depth  of  water.  Another  and  adjoin- 
ing stream  draining  about  28,000  acres  of  lower,  flutter 
country,  largely  covered  with  soil,  only  turned  off  0.3  ft. 
in  depth  of  water.    The  year  was  a  dry  one. 

There  is  no  question  in  my  mind  but  what  a  self- 
recording  gage  or  Nilometer  makes,  under  ordinary  cnii- 
ditir)ns,  the  oidy  reliable  record  of  stream  heights,  unless 
hourly  readings  are  taken,  which  is  usually  impossible. 
The  ordinary  practice  is  to  take  a  reading  in  the  morn- 
ing and  one  in  the  afternoon.  Usually  these  two  are 
averaged  and  from  this  the  discharge  is  taken  from  a 
runoff  diagram;  or  the  discharge  is  taken  for  each  gage 
height  and  added  together,  which  will  give  the  dis- 
charge in  acre-feet  or  half  of  it  the  mean  discharge  in 
seeond-feet.  Tt  is  assumed  that  the  diagram  reads  to 
peeond-feet.    Tn  checking  over  old  records  extending  over 


a  period  of  several  years  which  were  computed  by  the 
first  method  I  have  often  found  that  the  second  method 
would  give  an  increase  of  15%  to  50%,  but  there  are 
conditions  which  would  show  a  decrease.  I  believe 
that  the  second  method  is  the  most  accurate. 

Another  trouble  with  depending  wholly  upon  the  morn- 
ing and  evening  readings  is  that  it  is  impossible  to  get 
the  maximum  and  minimum  gage  heights  and  the  length 
of  time  the  stream  stood  around  each  point.  If  the 
station  is  near  the  source  of  a  small  watershed  the  crest 
may  come  in  the  middle  of  the  afternoon.  The  station 
may  be  far  enough  downstream  so  the  crest  will  come  in 
the  night,  and  the  morning  and  afternoon  reading  will 
be  about  the  same.  All  of  the  above  conditions  will  give 
a  "discharge"  under  the  actual.  If  the  crest  came  at  the 
time  of  the  morning  or  afternoon  reading  the  discharge 
given  would  probably  be  more  than  the  actual. 

Again  there  may  be  lakes,  interior  drainage  basins  on 
canals  taken  out  above  the  station,  which  may  not  be 
considered  in  making  up  the  annual  rlischarge,  but  which 
might  be  turned  to  account  by  a  different  plan  of  opera- 
tions. 

If  the  station  is  located  near  a  house  it  is  customary 
to  employ  one  of  the  occupants  as  observer,  at  say  $5 
to  $10  per  month  or  25c.  to  $1  per  reading.  Then  there 
is  a  question  if  the  observer  v/ill  always  take  his  read- 
ings on  time  or  if  it  is  not  easier  to  guess  at  it.  On 
the  other  hand,  if  a  regular  observer  is  employed  to  look 
after  several  stations,  it  is  usual  for  him  to  make  one 
round  in  the  morning  and  another  one  in  the  afternoon. 
Almost  invariably  several  hours  will  elapse  between  the 
time  he  takes  his  first  and  last  reading  on  each  round. 
This  puts  a  difficult  equation  in  the  problem. 

If  a  good  self-recording  gage  is  used  it  is  possible  to 
get  a  continuous  record  of  the  gage  heights  and  as  it  only 
requires  visiting  once  a  week  to  change  the  paper  and 
wind  up  the  clock,  it  is  possible  to  employ  a  better  man, 
say,  the  hydrographer,  who  can  do  this  in  connection  with 
his  meter  work.  This  all  tends  to  give  a  better,  more 
accurate  and  usually  a  cheaper  record. 

The  ordinary  specifications  for  a  gaging  station  are: 

(1)  A  fairly  smooth  and  straight  channel  with  fairly  per- 
manent banlcs  and  bed.  The  banl^s  not  liable  to  overflow.  A 
place   to   put   the   gage   where   it   is   not  apt   to  be    washed   out. 

(2)  A  cross-section  of  channel  fairly  uniform  for  a  rea- 
sonable distance  above  and  below  the  gage,  with  no  obstruc- 
tions to  cause  backwater  rapids,  falls,  marked  eddies,  cross 
currents    or    boils. 

(3)  A  measurable  and  uniform  velocity  of  current. 

(4)  The  gage  should  be  placed  where  suitable  arrange- 
ments can  be  made  for  keeping  the  gage  heights  and  rating 
the  stream. 

I  have  seen  stations  where  some  or  most  all  of  the 
above  specifications  were  disregarded  and  new  stations 
selected  in  the  immediate  vicinity  showed  very  different 
results,  sometimes  varying  by  100%  from  the  old  station 
records  on  which  comparative  records  were  kept. 

Another  source  of  errors  is  the  current  meters.  They 
are  very  delicate  and  are  used  under  trying  conditions. 
They  often  receive  hard  raps.  They  should  be  frequently 
rated. 

Very  often  the  ripple  on  the  gage  causes  an  ordinary 
observer  to  add  0.1  ft.  to  the  gage  height. 

T  would  suggest  that  in  addition  to  just  turning  in  the 
results  of  the  observations  the  following  be  included 
in  the  reports: 

(1)     A  map  of  the  watershed,  contoured  If  possible,  show- 
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Ing  the  locations  of  the  ga^InK  stations,  rainfall  stations,  etc., 
forests,    etc. 

(2)  A   profile  and  contoured  map   to  a  large  enough  »o«lo 
to  show  details  of  the  immediate  vicinity  of  the  station. 

(3)  A   good    photo   or  two  of   each   station,   showing   It  at 
high  and   low  water. 

(4)  A  detailed  statement  of  the  methods  employed  In  read- 
ing  gage    heights,    current-meter    readinc    and    computations. 

CuAS.  KiRUY  Fox. 

I'muoiia,  Calif.,  Mav  1,  l!ii:i. 


The  Status  of  the  Engineer,  A  Sug- 
gestion from  a  Young  One 

Sir — The  re})ort,  in  your  issue  of  Apr,  24,  of  the  dis- 
cussion at  the  meeting  of  the  American  Institute  of  Con- 
sulting Engineers  of  the  status  of  the  engineer  was  very 
interesting  to  me  in  showing  the  opinions  the  heads  of 
the  profession  hold  of  lis  young  "duhs." 

There  are  a  lot  of  us  who  "may  have  had  engineering 
schooling,  and  *****  held  a  leveling  rod,  or  insi)ected 
materials,"  who  are  an.xious  to  learn  what  an  engineer 
.should  be  and  know,  and  who  have  imagined  that  these 
small  tasks  were  the  beginnings  on  the  road  that  leads 
as  far  as  a  man's  ability  will  carry  him. 

If  we  didn't  think  so,  it's  a  "cinch"  we  wouldn't  take 
the  jobs  at  the  wages  we  do,  when  we  could  make  iwice 
as  much  with  a  briik-niason's  trowel. 

When  our  college  chums,  of  a  couple  of  years  ago,  in 
the  "Medic.  Dept."  finished  their  schooling,  they  were 
Doctor.s — young,  inexperienced,  ]K>rliaps  some  of  them 
'"bonehead,"  but  to  the  public — Doctors.  Rut  we  are  not 
Engineers,  at  least  not  "real  Engineers,"  and  hardly 
"young  Engineers";  though  I  rather  imagine  that  our 
school  training  was  more  valuable  professionally. 

Where  lies  the  difference?  Not  in  the  fact  that,  almost 
to  a  man,  we  went  to  work  on  a  salary;  for  many  and 
many  of  them  did  the  same,  with  insurance  companies, 
railways,  mining  companies,  or  otiicr  large  corporations. 
As  for  that,  the  entire  membershii)  of  one  jM-ofession,  the 
clergy,  work  for  salaries. 

The  retaining  fee  does  not  appear  to  make  a  jirofes- 
sional  man  any  more  than  belonging  to  a  profession  makes 
a  man  comjietcnt.  And  there  are  many  objections  to 
making  the  retaining-fee  idea  the  criterion  of  member- 
ship in  the  profession.  Military  engineers  who  are  an 
ornament  to  the  engineering  profession  would  be  barred 
out,  if  acceptance  of  a  salary  were  disqualifying. 

It  appears  tliat  the  "one  thing  needful"  is  the  one  thing 
common  to  all  the  other  professions,  some  definite  method 
of  admitting  a  candidate  to  memliership  in  the  profes- 
sion. In  my  humble  opinion  it  would  be  vastly  better 
if  this  were  managed  entirely  by  "home  rule,"  as  with  the 
clergy,  rather  than  by  the  state,  as  in  medicine  and  law. 

Why  coiild  not  a  national  organization  of  engineers 
hold  annual  state  examinations  similar  in  purpose  to  the 
bar  and  medical  examinations,  and  formally  admit  the 
successful  candidates  to  membership  in  the  profession? 

And  as  for  these  voungsters  grabbing  all  the  business 
l>v  virtue  of  their  titles— that  is  quite  too  good  to  be  true. 
1  presume  that  the  men  who  have  in  hand  the  expenditure 
of  large  sums  for  engineerino:  work  are  not  so  fooli.sh  as 
to  let  some  greenhorn  waste  their  money  for  them. 

T  cannot  see  how  we  youngsters  would  "get  anything" 
by  the  organization  of  the  profession  except  perhaps,  a 
chance  to  pay  some  registry  fees.    It  would  probably  have 


an  effect  in  lowering  our  wage.M  still  more.  But  we'll 
stand  the  gall,  if  it  will  raim-  the  engineer,  "real"  or 
imaginary,  in  the  estinjation  of  the  public. 

F.  You  NO. 
Hibiiing,  Minn.,  May  G,  1!)13. 

The  Pitot  Tube  Formula 

Sir — Mr.  .)olin  Aircy  gives  sonic  very  correct  notes  on 
the  I'ltot  tube  in  your  issue  of  Apr.  17.  Tiiis  is  a  good  time 
to  lay  bare  some  of  the  inaccuracies  concerning  the  theory 
of  this  instrument  which  have  appeared  and  still  con- 
tinue to  appear  in  some  of  our  best  books.  Bernoulli's 
Theorem  applies  to  streamline  flow,  and  even  in  practical 
cases  the  coefficient  of  the  Pitot  tube  in  the  formula 

h  =  -,  -   is  substantiallv  equal  to  unity. 

The  writer  is  not  certain  as  to  the  effect  of  turbulence 
upon  the  Pitot  tube.  He  is  inclined  to  believe  that,  on  the 
average,  the  effect  is  to  leave  the  coefficient  practically 
unchanged.  In  li)11,  during  a  series  of  turbine  tests, 
about  100  velocity  comparisons  were  made  between  simul- 
taneous velocities  determined  by  means  of  a  Haskell  cur- 
rent meter  and  Pitot  tube  in  the  tailrace  (see  current 
number  of  Trans.  Am.  Soc.  C.  E.).  These  velocities 
were  observed  at  60  points  in  the  tailrace  at  5 
different  depths,  12  points  at  each  depth.  The  ratio 
of  the  sum  of  the  velocities  by  the  Pitot  tube  so  that  by 
the  Haskell  meter  was  1.004,  but  the  variations  from 
unity  in  the  ratio  of  corresjjonding  individual  velocities 
were  in  some  cases  as  much  as  !)%  or  6%,  due  to  errors 
of  observations  and  irregularities  of  flow.  The  ob.servations 
were  not  conducted  with  laboratory  precision,  since  the 
inequalities  of  velocity  encountered  caused  vibrations 
of  head  and  rendered  it  necessary  to  take  twenty  or 
thirty  readings  in  order  to  eliminate  accidental  errors  of 
this  kind.  It  is,  therefore,  apparent  that  the  coefTicienl 
of  the  tube  employed  in  a  very  practical  case  was  unity. 

Further  information  on  this  interesting  subject  maj 
be  had  by  reference  to  a  paper  by  W.  M.  AYliite,  entitled. 
••The  Pitot  Tube:  Its  Formula,"  Journal  of  the  As- 
sociation of  Engineering  Societies,  Vol.  XXVII,  1901, 
p.  35.  This  paper  confirms  the  work  of  a  number  of 
experimenters,  among  whom  may  be  mentioned,  Darcy 
and  Bazin  (186.5),  John  R.  Freeman,  Gardner  S.  Wil- 
liams and  L.  F.  Moody. 

It  seems  hardly  proper  Ut  say  that  the  momentum 
theory  is  untenable,  since  that  theory  is  the  rock  upon 
which  all  engineers  must  build.  In  fact  it  is  the  basis 
of  Bernoulli's  Theorem  itself.  It  would  seem  to  describe 
the  case  better  to  say  that  errors  have  been  made  in  the 
premises  upon  which  to  base  reasoning  concerning  the 
theory  of  the  Pitot  tube  with  the  result  that  the  formula 
deduced  required  twice  as  much  pressure  as  demanded  by 
the  nature  of  the  case. 

Mr.  Airej-'s  conclusion  (f)  is  by  all  means  very  true. 
There  are  two  parts  to  a  Pitot  tube,  namely ;  the  dy- 
namic orifice  and  tube  (Pitot  tube  proper),  and  the  static 
orifice  and  tube.  The  coefficient  of  the  former,  icheii 
of  circular  section  and  wliefher  cylindrical,  diverging, 
or  converging,  /.s  uniiy.  But  the  latter,  if  improperly  de- 
signed, mav  fail  to  indicate  the  true  static  pressure. 

B.  F.  Groat. 

2402  Oliver  Bldg.,  Pittsburgh.  Penn. 
Apr.  29,  1913. 


1083 


ENGINEERING     NEWS 


Vol.  69,  No.  21 


Reports  on  Filtering  the  Croton  Water-Supply 


SYNOPSIS — A  twenty-year  campaign  for  improving 
the  quality  of  the  Croton  water-supply,  jS^ew  York  City, 
is  reviewed,  witti  particular  reference  to  recent  engineer- 
ing and  other  reports  on  filtration  plans  and  tlie  need 
for  filtration.  An  account  is  given  of  the  action  of  the 
Bureau  of  Municipal  Research  and  the  Citizens'  Union 
to  prevent  the  award  of  a  filtration  contract  to  the  lowest 
Udder  of  Jan.  23,  1913,  and  of  Comptroller  Prendergast 
to  the  same  end.  Of  two  boards  of  engineers-  who  have 
passed  on  the  present  contract  plans  all  approved  them  as 
to  character  and  one  only  dissented  as  to  the  advisability 
of  filtration — a  question  raised  after  bonds  had  been  au- 
thorized, plans  prepared  and  bids  advertised. 

The  remarkable  hold-up  of  the  proposed  contract  for 
a  320,000,000  to  400,000,000-gal.  mechanical  filtration 
plant  for  the  Croton  water-supply,  New  York  City,  to- 
gether with  questions  raised  at  the  eleventh  hour  and 
lifty-ninth  minute  as  to  the  need  of  a  filtration  plant 
anyway,  involves  many  points  of  general  interest.*  We 
have,  therefore,  prepared  a  general  review  of  the  twenty- 
years'  agitation  for  an  improvement  of  the  Croton  water- 
supply,  a  summary  of  the  main  features  of  the  contro- 
versy, and  also  abstracts  of  reports  on  filtration  made 
in  June,  1912,  and  April,  1913,  by  two  boards  of  con- 
sulting engineers,  headed,  respectively,  by  Allen  Hazen 
and  Nicholas  S.  Hill,  Jr. 

In  the  early  eighteen-nineties  the  New  York  State 
Department  of  Health  made  a  detailed  sanitary  inspec- 
tion of  the  Croton  drainage  area  and  published  a  volu- 
minous report,  illustrated  by  hundreds  of  i)en  sketches 
from  photographs,  showing  grot^s  i)ollution  of  the  Croton 
supply.  Since  then  immense  sums  of  money  (see  state- 
ment near  close  of  this  article)  have  been  spent  in  acquir- 
ing land  for  the  sanitary  protection  of  the  Croton  water- 


•The  hold-up  began  early  in  the  present  year,  but  bids 
were  finally  received  on  Jan.  23,  with  the  understanding  that 
no  award  would  be  made  until  after  the  opponents  to  filtra- 
tion had  had  opportunity  for  investigation.  The  plant  as  de- 
signed would  have  a  nominal  capacity  of  320,000.000  gal.  and 
a  maximum  capacity  of  400,000,000  gal.  a  day.  Further  par- 
ticulars are  given  by  the  folowing  extract  from  the  specifica- 
tions: 

The  filter  plant  consists  of  SO  filters  of  the  mechanical 
type,  a  head  house,  a  mixing  chamber,  settling  basins,  filtered- 
water    reservoir   and    appurtenances. 

The  excavation  is  partly  in  earth  and  partly  in  rock.  Much 
of  the  excavation  for  the  basins  and  reservoirs  has  been  done 
under  a   previous  contract. 

The  filters  are  supported  on  the  roof  arches  of  a  portion 
of  the  filtered-water  reservoir,  and  are  furnished  with  operat- 
ing galleries,  piping,  wash-water  reservoir  and  complete 
equipment.  The  filters  have  a  net  area  of  sand  surface  of 
about  2.7  acres.  Tile  superstructures  over  the  filter  galleries 
are   not   included   in   this  contract. 

The  mixing  chamber  Is  a  covered  concrete  reservoir  hav- 
ing an  area  of  about  0.9  of  an  acre,  provided  with  interior 
baffles,  flushing  pipes,  drains,  etc.  Its  purpose  is  to  thor- 
oughly   mix    the    chemicals    with    the    water. 

The  s.-tling  basins  consist  of  six  covered  concrete  reser- 
voirs having  a  total  area  of  about  11.2  acres.  Five  are  for 
removing  the  heavier  sediment  from  the  water  before  it 
passes  to  the  filters,  and  are  provided  with  baffles.  One  is 
for  removing  the  sediment  from  the  wash  water  If  required. 
All    are   provided    with    flushing   pipes   and    drains. 

The  filtered-water  reservoir  consists  of  a  eoveied  concrete 
reservoir  having  an  area  of  about  55  afres  In  addition  to 
the    portion    beneath    the    filters. 

All  the  basins  and  reservoirs  are  covered  with  e.'irth  and 
grassed. 

The  head  house  is  a  relnforccd-concrete  building  consist- 
ing of  concrete  foundation,  frame  and  roof,  about  100x160  ft. 
in  size,  part  of  which  Is  three  stories  high  and  part  two  stories 
high.  The  outer  walls  and  the  partitions,  plumbing,  heating 
and  lighting  are  not  Included  In  this  contract.  The  head 
house  contains  bins,  tanks  and  apparatus  for  the  storage  and 
handling  of   thi-   chemicals   to   be  applied    to   the   water. 

Two  main  gate  chamb<'rs  are  located,  one  at  the  north  and 
one  at  the  south  end  of  the  settling  basins.  Thn  gate 
chambers  are  located  In  the  flltered-water  reservoir.  The  su- 
perstructures ot  these  buildings  are  not  Included  In  this 
contract. 


supply,  considerable  sanitary  inspection  has  been  carried 
on  by  the  city  authorities  and  other  watershed  remedie.-s 
have   been  applied.      Coincident  with  this   and  gaining       | 
strength   with   time,   there   has  been  a  demand  for  the       ^ 
filtration  of  the  Croton  water-supply. 

By  way  of  statement  of  this  growing  demand,  and  of 
technical  sanction  for  it,  we  cannot  do  better  than  to 
condense  a  statement  made  in  1011  by  three  members 
of  the  then  and  present  Board  of  Estimate  and  Appor- 
tionment (the  central  governing  body  of  New  York 
City)  :* 

The  committee  stated  that  there  had  been  a  practi- 
cally unanimous  opinion  among  "the  authorities"  that  the 
Croton  supply  "should  be  filtered  as  a  sanitary  measure 
and  to  improve  the  appearance,  taste  and  odor  of  the 
water";  that  in  1903  the  Burr-Hering-Freeman  Commis- 
sion had  advised  the  immediate  filtration  of  Croton 
water;  that  in  1904  J.  Waldo  Smith,  then  chief  engineer 
of  the  Croton  Aqueduct  Commission,  advised,  and  Prof. 
Wm.  H.  Burr  indorsed,  that  work  on  the  easterly  basin 
of  the  Jerome  Park  Reservoir  be  suspended,  awaiting  the 
determination  of  the  filtration  question ;  that  the  city 
health  department  had  repeatedly  urged  filtration ;  and 
that  filtration  of  tlie  (h'otou  supply  had  been  advised 
in  a  report  [1904]  by  Hazen  &  Whipple,  who  stated  that 
"the  water-supi)lies  of  many  cities  formerly  inferior  to 
those  of  New  York  are  now  as  good  or  better  because 
of  purification  works." 

On  May  23,  1906,  the  Board  of  Estimate  directed  the 
Commissioner  of  Water  Supply  to  select  a  site  and  pre- 
pare plans  and  specifications  for  a  filtration  plant.  In 
March,  1907,  an  experimental  or  testing  station  was  put 
in  operation.  On  Oct.  30,  ]  907,  John  H.  O'Brien,  then 
Commissioner  of  Water  Supjjly,  and  I.  M.  de  Varona, 
Chief  Engineer  of  the  Dei>artment  of  Water  Supply,  re- 
])orted  to  the  Board  of  Estimate,  submitting  plans  for  a 
400,000,000-gal.  slow  sand  filtration  plant  operating  at 
the  rate  of  10,000,000  gal.  per  acre  at  the  Jerome  Park 
site  already  mentioned.  This  report  was  indorsed  by  Hei- 
ing  &  Fuller,  of  New  York  City.  Wm.  B.  Fuller  had 
been  engaged  on  the  plans  and  specifications  thus  in- 
dorsed. The  experimental  work  mentioned  consisted  of 
tests  of  sedimentation,  slow  sand  filtration  without  and 
with  coagulants  and  ozone  treatment  of  water  whicli  had 
been  passed  through  a  Hungerford  mechanical  filler. 
(See  ExG.  News,  Nov.  1,  1907,  p.  561,  for  abstract  of 
the  report  just  mentioned,  and  pp.  556-7  for  editorial 
comment  on  the  report.) 

It  was  urge<l  ujjon  the  Board  of  Estimate  at  that  time 
that  if  it  would  promptly  make  an  appropriation,  fil- 
tration works  might  be  completed  in  1909.  Opposition 
to  this  program  was  made  by  II.  A.  Metz,  then  City 
Comptroller  of  New  York,  and  the  project  was  dropped — 
l)artly,  perhaps,  because  of  tiie  financial  stringency  of 
1907." 

On  July  29,  1910,  the  Board  of  Estimate  authorized 

•It  Is  Interesting  to  note  that  one  of  these  men  was  Comp- 
troller Prendergast.  the  present  olflcial  arch-opponent  of  fil- 
tration; another  President  McAneny  (Morough  of  Manhattan), 
who  Is  reported  to  have  Joined  Mr,  Prendergast  In  his  opposi- 
tion; and  the  third,  Mr.  Mitchel,  President  of  .he  Board  of 
Aldermen,  who  has  voted  (test  vote)  in  favor  of  filtration, 
but  who  the  opponents  hope  to  win  over  on  the  proposed  day 
of  final  action.  May  22,  The  three  men  reported  In  1911.  In 
favor  of  the  very  bond  iss.ie  which  Mr.  Prendergast  has  been 
trying  since  January  of  this  year  to  annul. 
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a  l)oud  issue  of  $2,20(),()Ort  for  coinpletiiif,'  the  easterly 
liasiii  of  tlie  Jlm-oiho  I'ark  Uesorvoir,  iaclu<liiifj  fouiida- 
tioiis  for  a  filtration  plant  to  be  built  above  the  reser- 
voir at  some  future  time.  On  Nov.  18,  1910,  the  Board 
of  'Ostimate  api)ointe(l  three  of  its  own  members  a  Com- 
mittee ou  Filtration  to  consider  both  the  filtration  of  the 
Croton  \vater-supi>ly  and  a  proposition  for  disinfection. 
ihc  latter  haviiiji;  been  submitted  by  \Vm.  1!.  lOlli.-.jii, 
on  behalf  of  the  New  .Jersey  Securities  Co. 

On  Jan.  26,  1911,  Commissioner  of  Water  Supply, 
Thompson,  requested  the  Board  of  Estimate  to  authorize 
$(;,.5lH),000  more  bonds,  in  order  that  a  filtration  |ilaut 
mifjlit  be  built  in  connection  with  the  comjjletioii  of  the 
east  basin  of  tiie  Jerome  Park  Re.servoir,  authorized  on 
July  39,  1910.  This  request  was  referred  to  the  Com- 
mittee on  Filtration,  already  mentioned,  and  also  to  the 
Corporate  Stock  Budget  Conmiittce  of  the  Board  of  E.sti- 
mate.  The  last  of  these  committees  waited  on  the  first 
one  for  a  report  on  both  disinfection  and  filtration,  but 
as  the  Committee  on  Filtration  failed  to  act  it  was  dis- 
charged in  April,  1911,  at  the  request  of  Commissioner 
Thompson. 

This  action  having  cleared  the  field,  the  Corporate 
Stock  Budget  Committee  (Wm.  A.  Preudergast,  Comp- 
troller, and  Messrs.  Mitehel  and  McAneny)  reported  to 
the  Board  of  Estimate  on  Apr.  12,  1911,  in  favor  of 
cutting  the  $2,200,000  loan  previously  authorized  to 
$10,000  and  granting  a  new  joint  loan  of  $8,690,000  for 
completing  the  east  basin  of  the  Jerome  Park  Reservoir 
and  building  a  sand  filtration  plant  in  connection  there- 
with. This  recommendation  was  adojited  by  the  Board 
of  Estimate  ou  May  11,  1911.  At  the  same  time  the  quali- 
fying word  ''sand"  was  stricken  from  the  resolution,  thus 
leaving  the  type  of  plant  open.  On  June  20,  following, 
the  Board  of  Aldermen  concurred  in  this  bond  authori- 
zation, which  has  bf-ni  the  basis  of  action  from  that  time 
until  this. 

In  Commissioner  Thompson's  request  of  Jan.  24,  1911, 
in  the  Corporate  Stock  Budget  Committee  report  of  Apr. 
12,  1911  (virtually  approved  by  the  Board  of  Estimate), 
and  in  a  memorandum  submitted  to  the  Board  of  Alder- 
men by  a  committee  of  that  body,  the  need  for  filtration 
of  the  Croton  water-supply  was  stated  in  strong  terms. 
The  Board  of  Estimate  authorized  the  filtration  bonds 
without  a  dissenting  vote  and  the  Board  of  Aldermen 
by  a  vote  of  50  to  1. 

In  view  of  Comptroller  Prendergast's  recent  action 
in  holding  up  filtration  it  is  interesting  to  note  the  fol- 
lowing statement  in  the  report  of  Apr.  11,  1911,  which 
bears  his  signature : 

Your  committee  beUeves  that  the  Croton  water-supply 
should  be  filtered  and  that  the  filter  plant  should  be  built  as 
a  part  of  the  contract  for  the  completion  of  the  easterly  basin 
of  the  Jerome  Park  Reservoir,  if  it  is  ever  to  occupy  that 
site. 

The  committee  also  outlined  the  various  earlier  recom- 
mendations for  filtration,  as  summarized  at  the  begin- 
ning of  this  historical  sketch. 

Soon  after  the  authorization  of  bonds  on  May  11,  1911, 
the  Department  of  Watei  Supply  engaged  George  W. 
Fuller,  of  New  York  City,  as  consulting  expert  for  fil- 
tration and  Elmer  G.  Manahan,  formerly  with  Hering 
&  Fuller,  as  division  engineer  in  immediate  charge  of 
filter  design.  A  force  of  twenty-five  engineers  and  drafts- 
men was  engaged  and  work  actually  prosecuted  on  de- 
signs and  estimates  for  both  slow  sand  and  mechanical  fil- 


tration plants.  These  special  filtration  engineers  and  I. 
M.  do  Varoini,  Chief  Engineer  of  the  JX-partmenl  of 
Water  Supi)ly,  concluded  that  mechanical  filtration  would 
be  cliea])er  than  slow  sand  filtration,  in  construction  cost, 
by  .some  $:J,000,0()0.  It  may  be  noted  in  pa.ssing  that  be- 
tween 1907  and  1912,  material  advances  were  made  in 
mechanical  filtration  and  it  may  be  further  noted  that  the 
slow  sand  filtration  estimates  of  1907  were  based  upon  a 
scheme  of  meilianical  scraping  of  slow  sand  filters  which 
has  since  been  proved,  by  experience  at  Pittsburgh,  to 
be  less  successful  and  economical,  to  say  the  least,  than 
was  expected. 

In  order  to  make  assurance  doubly  sure  a  Consulting 
Board  of  Experts  was  apjwinted  by  Henry  S.  Thompson, 
(Jonmiissioner  of  Water  Supply,  to  examine  the  1912  fil- 
tration j)lans.*  This  board  reported  to  Mr.  de  Varona 
on  June  10,  1912,  and  on  June  2.5,  the  report  was  trans- 
mitted to  the  Board  of  Estimate,  wdiich,  through  a  com- 
mittee, and  after  approval  by  its  engineers,  authorized 
the  Department  of  Water  Supply  to  advertise  for  bids.f 

For  reasons  unknown  to  us,  proposals  were  not  invited 
until  about  Dec.  1,  1912.  The  advertisement  for  bids 
appeared  to  have  attracted  the  attention  of  the  Bureau 
of  Municipal  Research  and  the  Citizens'  Union  and  to 
have  led  them  to  look  into  the  plans  and  specifications, 
whereupon  they  seemed  very  soon  to  have  concluded  that 
the  specifications  were  not  in  the  interests  of  the  city 
in  a  number  of  respects,  and  that,  moreover,  there  was 
serious  question  as  to  whether  or  not  the  particular  plan 
of  water  purification  proposed  was  the  best  one  for  the 
city.  The  latter  opinion  was  based  largely  u])on  what 
the  civic  investigators  regarded  as  a  halting  approval  of 
the  filtration  plant  by  the  Consulting  Board  of  Exjierts. 
On  Dec.  31,  1912,  Henry  Bruere,  a  director  of  the  Bureau 
of  Municipal  Research,  submitted  objections  to  the  pro- 
ject to  Comptroller  Prendergast. 

On  Jan.  8,  1913,  Comptroller  Prendergast  reported  to 
a  meeting  of  the  Board  of  Estimate  and  Apportionment 
a  statement  to  the  effect  that  the  whole  subject  of  these 

'AUen  Hazen.  chairman,  Georjje  A.  Johnson,  secretary, 
Frank  A.  Barbour,  Prof.  Wm.  G.  Mason  and  James  H.  Fuertes; 
Mr.  Barbour  being  of  Boston,  Prof.  Mason  of  Rensselaer  Poly- 
technic   Institute,    and    the   other    three    being    of   Now    York 


the 


tAs  some  of  the  events  connected  with  this  committee  in- 
timation figured  largely  as  reasons  for  the  later  hold-up  of 
filtration  project,  we  summarize  them   in  this  footnote  for 
iwi.    benefit  of  those  who  care  for  the  details: 

Vacation  time  being  near,  during  which  it  would  be  im- 
practicable to  get  together  a  majority  of  the  Board  of  Esti- 
mate, and  the  Department  of  Water  Supply  being  anxious  to 
be  in  a  position  to  advertise  for  bids  for  filtration  work,  the 
■'■■  '^    """    appointed  five  of  its  own 


On  Aug.  1.  Mr.  Lewis  reported  to  Mayor  Gaynor  that  he 
had  been  informed  by  the  Commissionei*  of  Water  Supply  that 
some  question  had  been  raised  as  to  the  loss  of  head  that 
would  be  caused  by  the  proposed  filters  and  after  investiga- 
tion he  had  concluded  that  this  loss  of  head  (5\i,  ft.)  might 
be    disregarded    as    being    a    minor    consideration. 

On  Aug.  S,  1912.  Mayor  Gaynor  wrote  to  the  Commissioner 
of  Water   Supply   to   the   effect   that    the   special   committee   on 


...„v.„..    „...i    ..„„    „„....    covered    by 
legal  department  of  the  city. 
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specifications,  and  of  filtration  as  well,  needed  further 
study.  His  statement  was  accompanied  by  a  resolution 
cutting  down  the  appropriation  of  May  11,  1911,  from 
$8,690,000  to  the  sum  of  $50,000,  the  latter  to  be  used 
under  the  direction  of  the  Commissioner  of  Water  Sup- 
ply for  "making  tests  of  various  types  of  filters  and  fil- 
tration plants."  This  resolution  was  not  passed.  Instead, 
the  Department  of  Water  Supply  was  allowed  to  open  the 
filtration  bids  on  Jan.  23,  191:3.  The  totals  of  these 
bids,  as  canvassed  by  Mr.  De  Varona,  are  given  further 
on  in  this  article;  bids  in  tabular  detail  were  published 
on  page  42  of  our  Construction  News  section  for  Feb.  13, 
1913. 

At  a  later  date  a  committee  of  the  Board  of  Estimate 
appointed  the  Advisory  Commission  of  Engineers  already 
mentioned,  a  majority  of  which  reported  in  favor  of  the 
filtration  plans  late  in  April,  1913. 

On  May  8,  1913,  a  committee  of  the  Citizens'  Union 
submitted  a  communication  to  the  Board  of  Estimate, 
urging  it  that  no  contract  for  filtration  be  "awarded  at 
this  time"  and  that  it  annul  the  filtration  appropriation. 
The  committee  also  stated  that  it  intended  "to  bring  a 
ta.xpayer's  action  to  test  the  legality  of  the  proposed  con- 
tract," which  it  instituted  on  the  afternoon  of  the  same 
day.  On  the  following  day  Commissioner  Thompson  re- 
plied to  the  Citizens'  Union  brief  and  to  the  minority  re- 
port of  the  advisory  engineers.  On  May  13,  the  Board 
of  Estimate,  at  a  special  meeting  and  on  a  test  vote,  voted 
10  to  6  in  favor  of  awarding  the  filtration  contract  to  the 
lowest  bidder,  but  when  the  matter  came  up  for  final 
action  on  May  15  the  subject  was  postponed  for  a  week. 

Having  reviewed  the  history  of  the  filtration  project, 
we  will  now  take  up  the  report  of  the  Consulting  Board 
of  E.xperts  submitted  June  10,  1912.  We  will  then  give 
some  of  the  specific  allegations  or  objections  of  the 
Bureau  of  Municipal  Ecsearch  and  of  Comptroller  Pren- 
dergast,  an  abstract  of  the  reports  by  the  recent  Advisory 
Commission  of  Engineers,  make  further  reference  to  the 
protest  of  the  Citizens'  Union,  filed  on  May  9,  and  sum- 
marize reports  submitted  on  May  20  by  Allen  Hazen  and 
Geo.  A.  Johnson.  Elsewhere  in  this  issue  editorial  com- 
ment on  the  hold-up  may  be  found. 

Report  of  Cox.sui.tixg  Board  of  Experts,  June 
10,  1912. 

The  report  of  the  Consulting  Board  of  Experts  opened 
with  a  formal  introduction  and  with  acknowledgments  to 
Messrs.  Geo.  W.  Fuller,  E.  G.  Manalum,  D.  D.  Jackson 
and  Geo.  C.  Whipple.  The  balance  of  the  report  was  as 
follows : 

We  have  taken  up  first  a  discussion  of  the  general  prin- 
clplfs  Involved,  but  on  account  of  engagements  of  the  various 
members  of  your  Board,  and  the  short  time  allowed  for  the 
making  of  this  report,  we  have  not  been  able  to  push  our 
Inquiry  along  several  lines  as  far  an  would  reasonably  be 
necessary  in  order  to  answer  to  our  full  satisfaction  some 
of   your    questions. 

We  assume  in  making  this  report  what  we  believe  to  be 
the  case:  that  the  work  of  preparing  these  plans  and  projects 
has  been  well  and  carefully  executed;  that  the  calculations 
are  correct;  and  that  the  design  is  gi-neraily  good  as  relating 
to  all  the  many  details  which  we  have  not  had  time  to  take 
up.  We  believe  that  your  engineers  .ire  fully  competent  In 
this  respect,  and  express  at  this  time  our  confidence  in  the 
general  results,  which,  owing  to  the  limitations  above  noted, 
we  have  not  been  able   to  check   fully. 

From  the  memoranda  submitted  to  us.  It  appears  that  the 
proposed  filtration  works  are  to  be  located  at  the  Jm-ime 
Park  Reservoir  site  as  determined  by  the  Board  of  Esti- 
mate;   that   the   plant   Is    to   have   a   capacity   of   320    million 


gallons  per  day  and  is'  to  be  capable  of  treating  400  pillion 
gallons  at  times;  and  that  the  flltered-water  reservoir,  when 
full,  will  have  its  flow  line  at  Elev.  126  and  will  contain  365 
million  gallons.  We  understand  that  the  scope  of  our  -.uties 
is   limited    by    these    premises. 

We  also  note  that  while  the  report  and  plans  prescribe  a 
system  of  sand  filters,  as  well  as  a  system  of  mechanical 
filters,  the  latter  system  has  been  adopted  by  your  Depart- 
ment as  most  suitable  for  the  local  conditions. 

We  further  note  that  it  is  proposed  to  apply  regularly  a 
sterilizing  treatment  to  the  filtered  water,  and  that  soda  or 
lime  will  be  added  whenever  desirable,  in  order  to  remove 
free  carbonic  acid,  and  thus  lessen  the  corrosive  action  on 
iron    pipes. 

We  have  also  been  told  that  it  is  the  intention  to  use 
copper  sulphate  systematically  and  thoroughly  in  Croton 
Lake,  for  the  purpose  of  reducing  and  preventing  growths 
that    would    otherwise    cause    objectionable    tastes    and    odors. 

We  will  now  take  up  the  questions  and  answer  them  in 
the  light  of  our  judgment  and  such  evidence  as  we  have  been 
able   to   collect. 

Mechanical  Filters 

(1)  Are   the   mechanical    filters    as   shown   by   the   plans   of   the 

Department    in    accordance    with    modern    practice? 

Modern  practice  in  filtration  is  variable  and  must  be  so  be- 
cause of  the  different  conditions  that  have  to  be  met.  In  this 
case  some  of  the  conditions  imposed  are  unusual,  and  any 
plans  that  could  reasonably  be  proposed  to  meet  them  would 
have   unusual   features. 

Taking  these  matters  into  consideration,  we  answer  by 
saying  that  the  mechanical  filters  shown  by  the  plans  are  in 
general    accordance    with    modern    practice. 

(2)  Will    these    mechanical    filters    properly    purify    the    water 

and   render  it   clear   and   colorless? 

We  believe  they  will. 

Mechanical  filters  of  the  type  that  is  proposed  can  be  de- 
pended upon  to  remove  all  turbidity  and  color  from  Croton 
water. 

We  understand  that  it  is  part  of  the  plan  to  treat  con- 
tinuously the  effluent  with  hypochlorite  of  lime,  and  this  will 
insure  a  high  degree  of  bacterial   purification. 

We  further  understand  that  it  is  the  intention,  and  must 
be  considered  as  an  integral  part  of  the  project,  to  treat  the 
water  of  Croton  Lake  systematically  and  thoroughly  with 
copper  sulphate,  with  the  idea  of  suppressing  certain  growths 
which  otherwise  would  give  rise  to  troublesome  tastes  and 
odors,  which  could  not  be  sufficiently  removed  by  the  filters 
that   are   shown   by    the   plans. 

We  are  in  doubt  as  to  the  possibility  of  using  copper  sul- 
phate in  Croton  Lake  and  operating  the  proposed  filters  so 
as  to  produce  at  all  times  a  water  as  free  from  tastes  and 
odors  as  we  believe  the  effluent  should  be,  to  satisfactorily 
serve    the   people    of   New    York    City. 

We  therefore  suggest  that  an  aerating  plant,  possibly  neav 
the  Pocantieo  cut,  might  be  of  material  assistance  at  times 
in  reducing  and  removing  tastes  and  odors.  To  carry  this 
out  it  might  be  possible  to  utilize  about  20  ft.  of  head  as  a 
minimum  under  ordinary  circumstances  for  aeration,  fixing 
in  connection  therewith  the  minimum  ordinary  level  of  Croton 
Lake  20  ft.  below  the  spillway  level.  The  question  as  to 
whether  this  20  ft.  would  give  sufficient  storage  capacity  for 
the  summer  floods  to  be  reasonably  anticipated,  thereby  per- 
mitting the  system  to  be  used  without  substantial  sacrifice 
of  ultimate  capacity,  is  one  which  we  have  not  investigated, 
but  which   can    easily   be  taken   up  by  your  engineers. 

We  believe  that  it  it  were  possible  to  arrange  the  inlet  so 
as  to  draw  bottom  water,  and  to  aerate  it  at  Pocantieo  rut 
or  elsewhere,  before  going  to  the  filters,  that  the  project 
would  be  much  irtiproved  from  the  standpoint  of  certainty 
of  delivering  water  acceptably  free  from  tastes  and  odors.  It 
appears  that  the  engineering  diffloilties  of  arranging  an  inlet 
to  secure  only  bottom  water  and  deliver  It  through  the  pres- 
ent  tunnel   are  very   great. 

It  is  suggested  that  studies  should  be  made  to  throw  more 
light  upon  the  character  of  water  in  Croton  Lake  at  different 
levels  and  as  drawn  by  the  aqueduct  through  the  various  out- 
lets that  could  be  used;  and  that  experiments  upon  the  effect 
of  aeration  and  treatment  by  the  proposed  process  upon  the 
different  kinds  of  water  that  may  b;-  so  encountered  at  all 
seasons  of  the  year  should  be  carried  out  while  the  works 
now  proposed   are   under   construction. 

(3)  Are  the  estimates  of  cost  of  constructing  these  mechanical 

filters    riasonaVjlc? 
We   have   not   been   able   to   check   over   there   estimates   la 
detail,   but  from   our  general   experience  it  appears   that  they 
are   reasonable. 

(4)  Is    the    estimated    cost    of   operation    of    these    mechanical 

filters   reasonable? 
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We  bellcvi'  th.it  thf  I'stimatcd  cost  of  tln'ii-  op.  ration  l« 
loasonable. 

Siind    FtllcrH 
il)    Will  It  be  necessary  to  use  coaKulaiits  In   order   to  ohtaln 
clear  and   colorless  filtered  water  at  all   seasoiiM  ot  the 
year? 
We  are  of  the  opinion   that   In  order  to  produce  clear  wa- 
ter, and   water  that  is  sufflclently  coloiUss  to  be  satisfactory 
at    all    times,    with    satui    (liters,    it    will    be    necessary     to     use 
loauulant  for  a  portion  of  the  time;   that  is  to  say,  whenever 
the  water  is  turbid  and  when  the  color  Is  hiph. 

(2)  Are  the  sand  filters  as  shown  in  the  general  plans  of  the 

Department  in  accordance  with  modern  practice  where 
coagulants    are    to    be    used? 

We  find  this  one  of  the  most  difficult  of  your  questions  to 
answer.  The  site  that  is  proposed,  if  it  had  been  left  in  its 
natural  condition,  would  have  been  an  excellent  one  for  the 
construction  of  sand  filters.  It  was  excavated  years  apo  for 
another  purpose  to  a  depth  of  15  ft.  or  more  below  the  nat- 
ural foundations  for  such  filters.  To  use  it  for  sand  fllti'rs 
at  this  time  involves  filling-  it  up  in  some  way  so  that  the 
filters    may    be    supported    at    the    required    elevation. 

The  method  proposed  by  these  plans  for  reachins  this  end 
is  to  build  a  system  of  concrete  piers  and  arches.  A  structure 
of  this  kind  is  necessarily  more  expensive  than  anything 
ordinarily  involved  in  the  construction  of  sand  filters.  It  also 
may  represent  an  element  of  weakness,  due  to  movements  of 
the  masonry  from  any  cause,  especially  with  unequal  loading 
that  is   very  difficult   to  avoid. 

The  use  of  the  space  underneath  the  filters  as  a  part  of 
the  pure  water  reservoir  is  nominal  only.  The  water  stored 
cannot  be  used,  because  it  is,  ail  of  it,  lower  in  elevation  than 
would    suffice    to    make    it    available. 

Passing:  all  other  questions  of  design,  we  feel  that  it  is 
open  to  doubt  whether  the  Jerome  Park  site  can  be  consid- 
ered at  the  present  time  as  one  permitting  of  suitable  plans 
for  sand  filters  of  such  type  as  we  should  be  ■willing  to  call 
generally    in    accord    with    modern    practice. 

(3)  Will  these  modified  sand  filters  properly  purify  the  water 

and   render   it   clear   and    colorless? 

The  answer  to  this  question  would  be  in  general  the  same 
as  the  answer  to  question  No.  2  under  mechanical  filters.  The 
filters  will  render  tlie  water  clear  and  colorless.  With  the 
use  of  hypochlorite  of  lime  in  the  effluent  it  will  be  of  excel- 
lent hygienic  quality.  But  the  use  of  copper  sulphate  in 
Croton  Lake  to  hold  down  the  growths  of  organisms  is  a 
necessary  and  integral  part  ot  the  project,  and  we  are  dis- 
posed to  believe  that  even  with  copper-sulphate  treatment 
carried  out  to  the  greatest  possible  extent  there  would  be 
objectionable   tastes   and   odors   in   the   effluent   at   times. 

As  with  mechanical  filters,  an  aerating  plant  would  be 
helpful  in  dealing  with  these  tastes  and  odors. 

(4)  Are    the   estimates    of   cost     of     constructing     these     sand 

filters  reasonable? 
The  ansyer  to  this  question  is  to  a  considerable  extent  in- 
volved in  the  answer  to  question  No.  2.  We  have  no  cause  to 
doubt  the  estimates  that  have  been  prepared  for  these  struc- 
tures are  reasonable.  Compared  with  the  cost  ot  constructing 
sand  filters  upon  more  favorable  sites,  these  estimates  are 
very    much    higher. 

(5)  Is   the    estimated    cost   of   operation    ot  these   sand    filters 

reasonable? 
We  believe  that  the  estimate  is  sufflcient. 
We  are  disposed  to  think,  in  the  light  ot  recent  results  ob- 
tained elsewhere,  that  it  may  be  possible  to  considerably  re- 
duce the  amount  of  coagulant  required,  and  the  cost  of  opera- 
tion. This  matter,  however,  in  view  of  circumstances  pre- 
viously outlined,  appears  to  have  hut  little  significance  at 
the  present   time. 

This  completes,  as  we  understand  it.  the  answers  to  the 
questions  you  have  propounded. 

(Signed)      ALLEN  HAZEN.   Chairman. 

GEORGE  A.   JOHNSON.   Secretary, 
FRANK    A.    BARBOUR. 
W.    P.    M.\,=!ON, 
.T.VMES   H.    FUERTES. 

By  some  chaiK'p.  or  miscliain-e.  it  appears  that  only 
Mr.  de  Varona's  summary  of  the  fore.soing  report  went 
to  the  Board  of  Estimate,  a  iioint  to  which  reference  is 
made  later  on.* 

♦The  full  report  did  go  to  Messrs.  Lewis  and  Withington. 
enirineering  advisers  of  the  Board  of  Estimate  and  Finance 
Ti.M>artment.     Mr.  de  Varona's  summary  was  as  follows: 

Thev  report  that  "the  mechanical  filters  shown  by  the 
plans   are    in    general    accordance  with   modern   practice. 

That  they  believe  they  will  properly  purify  the  water  and 
render    it    clear   and    colorless. 

That  the  estimates  of  cost  and  operation  appear  to  them 
to  be   reasonable. 


]\Ii:m(iu.\m)i  .\i  oi-  Till':  RiniKAU  ok  Municipal  Rkmearch 
Dec.  ;M,  1!)12, 

111  a  htlir  of  [leiiry  liriiere,  director  of  the  Bureau  of 
Jliiiiiiipai  Ifesearcli,  to  t'oniptroller  I'rcndergast,  alremly 
mentioned  a.s  having  been  sent  on  Dec.  31,  1!H2,  Mr. 
Bruere  first  expresses  the  opinion  that  "the  city  lia«  not 
made  suflicient  investigation  of  the  relative  merits  of  such 
a  system  of  filtration  to  warrant  its  making  the  large 
c.vpenditure  now  contemplated  on  a  mechanical  filter 
plant."  He  adds  that  there  seems  to  be  no  "urgent  need 
for  immediate  action  in  the  construction  of  the  plant" 
and  asks  if  it  would  not  be  desirable  to  have  filtration 
experiments  made  from  wliich  "a  conclusion  may  be 
drawn  as  to  the  best  type  of  plant  for  Xew  York  City 
u.se."  Tie  also  alleged  that  the  Board  of  E.stimate  bad 
not  "made  an  investigation  through  its  own  experts,  as 
is  customary  in  projects  involving  such  a  large  exjjcndi- 
ture." 

Mr.  Bruere  then  submitted  various  "objections  to  the 
jiresent  form  of  the  Jerome  Park  filtration  project."  He 
first  urged  that  tiiere  could  not  be  fair  and  full  compe- 
tition for  those  parts  of  the  filtration  plant  wliich  were 
covered  by  patents,  since,  he  alleged,  "three  of  the  most 
important  features  [central  operating  control,  negative 
head  and  strainer  system — El).]  in  any  of  the  si.x  types 
s])eciried  were  patented."  He  also  urged  that  the  entire 
contract  should  not  be  let  to  one  contractor,  especially 
in  view  of  the  fact  that  patented  devices  were  involved. 

Other  olijections  were  that  the  specifications  gave  the 
engineer  discretion  regarding  the  relative  amounts  of 
sand  and  rock  in  concrete  and  that  the  selected  site  would 
cause  a  loss  of  head  of  51^  ft. 

After  taking  up  the  several  points  mentioned,  Mr. 
Bruere  went  into  the  general  que.stion  of  the  filtration 
of  the  Croton  water-supply.  He  urged  that  in  l!)Ofi  the 
Department  of  Water  Supply  and  Chief  Engineer  Lewis, 
of  the  Board  of  Estimate,  had  recommended  slow  sand 
filtration  at  this  same  site  and  that  through  "investigation 
of  the  Comptroller  this  project  was  abandoned"  because 
it  was  shown  "that  the  estimate  of  the  quantity  of  water 
which  could  he  filtered  in  this  way  on  this  site  was  ex 
cessive."  Notwithstanding  this,  Mr.  Bruere  urged,  "now 
the  same  department  and  the  same  engineer  recommend 
totally  different  types  of  filtration  plants,  namely,  me- 
chanical filtration  involving  the  use  of  chemicals  as  fol- 
lows: Alum,  milk  of  lime,  hypochlorite  of  lime,  together 
with  sul])hate  of  copper  to  be  used  in  Croton  Lake." 

Toward  the  end  of  this  memorandum  Mr.  Bruere  urged 
that  the  Board  of  Estimate  "obtain  independent  engineer- 
ing and  scientific  opinion  with  respect  to  this  general 
subject  prior  to  awarding  this  contract." 

Report  of  Comptroller  PRExnERG.\sT,  Jan.  8,  1913. 

The  so  called  report  of  Comptroller  Prendergast  to  the 
Board  of  Estimate,  dated  Jan.  8,  1913.  in  which  he  ad- 
vocated that  the  filter  and  reservoir  appropriation  be  cut 


That.  "In  order  to  produce  clear  water,  and  wat^r  that  is 
sufficiently  colorless  to  be  satisfactory  at  all  times,  with  sand 
filters,  it  will  be  necessary  to  use  coagulants  for  a  portion 
of  the   time." 

That  "it  is  open  to  doubt  whether  the  Jerome  Park  site 
can  be  considered  at  the  present  time  as  one  permitting  of 
suitable  plans  for  sand  filters  of  such  type"  as  they  should 
be    v-illing   to    call   generally   in    accord    with    modern    practice. 

These  conclusions  fully  establish  those  of  the  preliminary 
report  m^de  bv  me  to  vou,  in  which  the  construction  of  me- 
chanical  filters  was  advocated. 

The  suggestions  made  by  the  Board  as  to  aeration,  use  of 
sulphate  of  copper,  etc..  are  In  accordance  with  the  views  of 
this  Bureau  and  will  receive  due  and   timely  consideration. 
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down  to  $50,000  to  be  used  in  further  investigation,  con- 
sisted of  very  little  except  a  brief  recitation  of  the  history 
of  the  plans  and  specifications  on  which  bids  were  about 
to  be  received  and  the  plea  that  owing  to  haste  the  filtra- 
tion plant  had  been  considered  by  a  committee  of  the 
Board  of  Estimate  instead  of  the  whole  board,  and  that 
recently  there  had  been  brought  to  his  attention  appar- 
ent expressions  of  doubt  in  the  report  of  the  Consult- 
ing Board  of  Experts  as  to  its  indorsement  of  the  plans. 
The  Comptroller  also  stated  that  he  felt  convinced  that 
if  the  Committee  on  Filtration  had  read  the  full  report 
of  the  Consulting  Board  of  Experts  it  would  not  have 
failed  to  come  to  the  conclusion  that  the  subject  had  not 
been  properly  studied  and  that,  therefore,  it  was  not  fit- 
ting to  open  bids  and  award  contracts.  The  Comptrol- 
ler then  stated : 

I  believe  in  making  an  expenditure  of  such  magnitude  we 
should  exercise  extreme  care.  I  believe  everyone  who  has  to 
drink  Croton  water  wants  the  water  filtered,  not  because  it 
is  dangerous,  but  chiefly  because  of  the  unpleasant  taste  and 
odor. 

If  the  condition  of  the  water-supply  were  such  as  to  en- 
danger health,  I  should  not  suggest  any  delay  in  the  con- 
struction  of  the   filtration  plant. 

However,  in  view  of  the  fact  that  the  public  health  would 
not  be  menaced  by  delay.  I  suggest  the  advisability  of  a  more 
thorough  study  of  the  question   of  filtration.* 

Canvass  of  Filtration  Bids  of  Jan.  33,  1913. 

Before  proceeding  to  take  up  the  report  of  the  Ad- 
visory Commission  of  Engineers,  appointed  to  give  the 
Board  of  Estimate  further  light  on  the  subject  of  puri- 
fying the  Croton  water-supply,  it  may  be  noted  that  nine 
bids  were  received  for  the  proposed  water  filters  on  Jan. 
23  and  that  these  were  about  equally  divided  between 
being  higher  and  lower  than  the  Department  of  Water 
Supply  estimates,  but  that  the  range  of  prices  was  re- 
markably small  for  a  work  of  such  magnitude.  For  the 
convenience  of  our  readers  we  re)5rint  Mr.  de  Varona's 
letter  to  Commissioner  Thompson  (Jan.  34,  1913),  in 
which  he  canvasses  the  bids: 

I  have  received  and  herewith  return  the  summary  of  bids 
submitted  on  Jan.  23  for  the  construction  of  the  Jerome  Park 
filters.     Nine  bids  were   submitted   as  follows: 

Keystone  State   Construction   Co $5,139,015 

lAike  A.  Burke  Sons  Co..  Inc 5,672,145 

MacArthur  Brothers  &  Mason  Hanger  Co 5,783,170 

Carter  Construction  Co 5,885,875 

J.   F.  Cogan   Co 5,934,955 

Booth    &   Flinn,    Ltd 6,094,855 

Oscar  Daniels  Co 6,160.410 

E.  E.  Smith  Co 6,619.960 

The  T.  A.  GiUespie  Co B.752.500 

I  recommend  the  acceptance  of  the  lowest  bid,  which  is 
that  of  the  Keystone  State  Construction   Co. 

The  Keystone  State  Construction  Co.  are  generally  recog- 
nized as  competent  contractors  for  large  work  in  connection 
with  water-supply  construction.  They  have  under  way,  the 
Hill  View  Reservoir,  under  the  direction  of  the  Board  of  Wa- 
ter Supply,  the  bids  for  this  work  having  been  opened  on  Dec. 
8,  1909,  and  the  contract  price  being  $3,269,280.  which  was  the 
lowest  of  seven  bids  received.  On  Jan.  1,  1913.  the  engineers' 
estimate  of  work  done  on  this  contract  was  $1,957,782.  Work 
completed  on  that  date  was  KO';/,  of  the  total,  whereas  under 
the  schedule  of  progress  called  for  in  the  contract,  50%  was 
required. 

While  I  am  Informed  that  these  contractors  have  success- 
fully constructed  filters  and  other  large  works  amounting  to 

•The  objections  of  the  Citizens'  Union,  the  Bureau  of  Muni- 
cipal Research  and  Comptroller  Prendergast.  together  with 
rcplli-s  thereto  by  Commisslonfr  Thompson,  Chief  Kngineer 
'!<•  Varona  and  ConsultlnK  Engineer  Fuller,  .-ind  a  history  of 
the  filtration  project  since  1906  were  published  early  in  the 
present  vear  as  a  pamphlet  of  more  than  a  hundred  pages. 
Me.«srs.  "Thompson  and  de  Varona  pointed  out  that  the 
oliiectors  had  overlooked  the  fact  that  filtration  experi- 
ments had  been  made  In  1906  and  detallid  studies  of  filtra- 
tion from  that  time  until  1912.  They  also  pointed  out  what 
they  regarded  to  be  gross  misconceptions  of  the  engineering 
points  involved  In  many  of  the  allegations  made  by  the  civic 
objectors. 


over  $15,000,000,  I  recommend  that  you  require  the  contrac- 
tors to  produce  evidence  of  their  resources,  ability  and  ex- 
perience to  satisfactorily  complete  the  filter  plant  in  accord- 
ance  with   the   provisions  of  the   contract. 

The  engineers'  estimate  for  this  work  was  $5,916,700.  Of 
the  nine  bids  received  four  were  lower  than  the  engineers' 
estimate  and  five  were  higher,  the  average  of  the  nine  bids 
being  $6,004,765,  which  is  about  iyi7c  higher  than  the  engi- 
neers' estimate.  The  low  bid,  that  submitted  by  the  Keystone 
Construction  Co.,  amounting  to  $5,139,015,  is  13%  below  the 
engineers'  estimate,  while  the  high  bid.  that  of  the  T.  A.  Gil- 
lespie Co.,  amounting  to  $6,752,500,  is  14%  above  the  engineers' 
estimate.  For  the  Hill  View  Reservoir,  which  the  Keystone 
State  Construction  Co.  are  sucessfully  building,  their  bid  was 
28%   lower  than   the   engineers'   estimate. 

The  bids,  both  in  number  and  amount,  confirm  the  suffi- 
ciency of'the  contract,  specifications,  and  plans  to  accurately 
define  and  describe  the  work  to  be  done  and  the  reasonable- 
ness of  the  engineers'  estimate  for  this  work.  They  also  show 
that   there   has  been   fair   competition. 

Effort  of  the  Advisory  Commission  of  Engineers. 
April,  1913. 

The  report  of  the  Advisory  Commission  of  Engineers 
on  the  Jerome  Park  filter  was  submitted  late  in  April, 
1913,  to  Wm.  A.  Prendergast,  comptroller,  John  P. 
Mitchel,  president  of  the  Board  of  Aldermen,  and  George 
McAneny,  president  of  the  Borough  of  Manhattan,  these 
gentlemen  being  members  of  the  Corporate  Stock  Budget 
Committee  of  the  Board  of  Estimate.  As  has  been 
already  stated,  the  five  engineers  agreed  on  everything 
except  the  need  of  immediate  filtration,  which  was  made 
the  subject  of  a  dis.senting  report  by  one  of  the  five. 

The  so  called  majority  report,  after  discussing  the 
meaning  of  water  analyses,  goes  on  as  follows: 

Quality    of    Croton    Water 

As  at  present  delivered  to  the  consumer  the  Croton  water 
would  be  characterized  by  the  water  analyst  as  noticeably 
colored  and  slightly  turbid,  at  times  quite  turbid;  at  other 
times  containing  numbers  of  microscopic  organisms  with  an 
odor  persistently  vegetable  and  occasionally  aromatic,  grassy 
or  even  fishy;  reasonably  soft;  a  good  boiler  water  and  gen- 
erally satisfactory  for  industrial  purposes;  ordinarily  safe, 
but  at  times  sufficiently  polluted  to  indicate  the  possible  dan- 
ger of  Infection  from  water-borne  diseases. 

PhyKioal    Quality 

While  the  color,  turbidity  and  odors  of  a  water  are  not 
deleterious  to  health  they  produce  an  unattractive  water.  The 
Water  Department,  owing  to  complaints  reliiting  to  the 
Croton  supply,  issued  and  published  a  general  statement  in 
September,  1910.  and  again  in  March.  1912.  for  the  purpose  of 
assuring  people  that  no  harm  would  result  from  the  dis- 
agreeable odors  and  tastes  and  the  turbidity  of  the  water  of 
which  they  complained.  Evidence  of  the  unattractiveness  of 
the  Croton  water  as  supplied  to  the  consumer  is  found  in  the 
large  number  of  local  filter  plants  and  in  the  common  use  of 
bottled   water. 

The  microscopic  organisms  which  are  found  in  Croton  wa- 
ter have  an  effect  on  the  water-supply  system,  which  ought 
not  to  he  overlooked.  They  serve  as  food  for  the  various 
organisms  which  dwell  upon  the  inside  of  water  pipes  and 
which  are  often  described  under  the  head  of  "pipe  moss." 
These  growths  materially  clog  the  pipes  and  decrease  their 
carrying  capacity.  They  serve  as  a  refuge  for  many  small 
animals,  such  as  snails,  shrimps,  Crustacea,  etc.  Sometimes 
they  become  detached  in  tufts  when  they  are  liable  to  clog  up 
the  house  services.  These  various  pipe  dwellers  are  depend- 
ent upon  the  microscopic  organisms  for  food,  not  being  found 
in  ground  water  or  in  filtered  water  systems.  The  removal 
of  the  microscopic  growths  from  the  Croton  water  will  in  a 
large  measure  remove  the  objectionable  growths  from  the 
distribution  systems  of  the  city.  While  the  reduction  in  the 
pipe  growths  will  not  necessarily  be  Immediate,  there  will 
evemtually  result  an  Improvement  in  this  respect  due  to  fil- 
tration. 

The  physical  qualities  of  the  Croton  water  are  Inferior  to 
the  unflltered  supplies  of  Boston  and  Cleveland  and  to  the 
filtered  supplies  of  Philadelphia,  Washington.  Pittsburgh.  Cin- 
cinnati. Louisville  and  many  other  of  the  larger  cities  and 
towns.  Baltimore  and  St.  Louis  are  about  to  let  contracts  for 
mechanical  filtration  plants,  and  upon  their  completion,  will 
supply  a  very   much  better  quality  of  water  to  the  consumer 
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than  Is  now  supplied  throuph  the  Croton  system.  Previous 
to  tiltiatiuii,  howfVfi-,  the  supplies  In  these  places  were  prob- 
ably   Inftrior    to    the    Croton    supply. 

Snnltary   Uunllty 

The  Croton  watershed  has  a  population  of  approximately 
25,000,  a  larKe  proportion  of  which  is  grouped  In  small  com- 
munities, towns  and  institutions.  Tht  majority  Is  to  be  found 
in  the  lower  reaches  of  the  watershed.  Immediately  adjacent 
to  Croton  Lake.  The  wastes  from  this  population  eventually 
find  their  way  Into  the  streams  which  are  directly  tributary 
to  Croton  Lake.  There  arc  many  visual  evidences  of  pollu- 
tion in  the  Croton  watershed.  It  will  be  instructive  to  see 
If  the  bacterial  examinations  indicate  the  effects  of  the  visual 
pollution.  Following  is  a  table  giving  the  results  of  bacterial 
examination  of  the  Croton  water  as  delivered  at  the  ISiith  St, 
gate  house  [some  distance  above  the  Central  Park  reservoirs. 
—Ed.]: 

Per  cent,  of  Positive 
Baoteri.il  Count  Tests  for  B.  Coli  in  1  c.c. 

Maximum  Mipro- 

average                            orpanisma  Maximum 

Annual       for  one                               annual  .\verage  monthly 

Year              average        month       Maximum      average  annual  average 

(I>                  (2)               (3)                (4)                 (5)  (6)  (7) 

1903 1S48            19.3  

1904 .        1449            10,000          25,(XX)            1058  11.7  36  7 

1905 2337            12,000          50,000              729  16.0  33.4 

1906 2084            ll.(KX)          33,000            1005  13.5  56  7 

1907 572             1\'KX)          26.500            1244  8.1  40.0 

1908 414                 SOO            5,300              897  4.4  23.3 

1909* 469                 700            4.200            1918  11.6  36.6 

1910 871              4,500          1,5,200            2348  23.5  93.4 

1911 1709            5,000         29,000           2310  29.8  70.0 

1912t 790            2,000         12,000             564  10.1  86.7 

Average 1254             5,333          22,311            1267  14.8  52.9 

*  H.vpochlorite  of  lime  used  since  Ju  y,  1909. 

t  Method  of  malving  cou  ts  changed  in  1912  to  conform  with  new  standard 
adopted  by  Amer  can  Public  Health  .Association. 

An  examination  of  this  table  shows  that  the  average  num- 
ber of  bacteria,  according  to  the  standard  methods  prescribed 
by  the  American  Public  Health  Association,  is  about  1254  per 
c.c  Furthermore,  it  is  found  that  for  periods  of  30  days' 
duration,  the  bacterial  count  is  from  700  to  12,000  per  c.c,  the 
maximum  bacterial  count  during  the  past  seven  or  eight  years 
having  been  as  high   as  50,000   per  c.c. 

Comparisons  of  the  figures  for  Croton  water  at  135th  St. 
Gate  House  with  the  average  bacterial  count  of  the  water  of 
White  Pond  and  Lake  Gilead,  both  situated  in  the  upper  Cro- 
ton watershed  and  sources  on  which  there  is  little  or  no  tribu- 
tary pollution  and  which  may,  therefore,  be  taken  for  the 
purpose  of  determining  the  normal  bacterial  content  of  the 
Croton  water,  show  that  the  number  of  bacteria  normally 
present  in  White  Pond  and  Lake  Gilead  is  much  smaller  than 
at  the  135th  St.  Gate  House.  The  average  bacterial  count  at 
White  Pond  and  Lake  Gilead  has  ranged  from  about  270  to 
300,  compared  with  1254  at  the  135th  St.  Gate  House.  The  in- 
crease in  bacteria  is  suggestive  of  the  increased  pollution  as 
the  water  passes  down  to  the  city. 

For  the  purpose  of  outlining  some  standard  of  purity  for 
a  public  water-supply.  Prof.  W.  H.  Horrocks.  of  the  Army 
Medical  School  of  Great  Britain,  offers  the  following  classi- 
fication, which  he  says  gives  the  mean  results  of  a  long  series 
of  examinations: 

Very   good   waters   contain  from   0   to   50    bacteria   per   c.c. 
Good  waters  contain   from   50  to  500   bacteria  per  c.c. 
Mediocre  wate.'s  contain   from   500   to  3000  bacteria  per  c.c. 
Bad   waters  contain  from  3000  to  10,000  bacteria  per  c.c. 
Very    bad    waters    contain    from    10,000    to   100,000   bacteria 
per  c.c. 

In  the  average  filter  plant,  the  object  to  be  attained  is  to 
produce  an  efBuent  containing  not  over  100  bacteria  per  c.c. 
Tliis  figure  may  be  exceeded  at  times  when  the  filters  are 
loaded  with  heavily  polluted  water,  but  the  average  results 
should    fall    within    the    figure   stated. 

The  analyses  further  show  that  during  the  years  1910. 
1911  and  1912  there  were  30-day  periods  during  which  B.  coli 
were  present  in  1  c.c.  of  the  Croton  water  from  21  to  28  days 
out  of  the  30.  Where  this  bacterium  is  present  in  1  c.c.  or 
less  and  for  70  to  93%  of  the  time  for  periods  of  30  days' 
duration,  the  water  is  not  considered  of  good  sanitary  quality. 

It  must  be  remembered  that  the  question  is  not  whether 
on  the  average  the  water  is  good,  or  w^hether  on  the  average 
it  compares  favorably  with  the  average  of  some  other  water, 
but  whether  there  are  times  when  it  is  polluted.  It  is  easy  to 
see  that  by  taking  averages,  good  water — water  above  stand- 
ard— delivered  at  one  time  may  b>>  used  to  cover  up  the  av- 
erages of  polluteil    water   delivered   at   another   time. 

In  addition  to  the  evidence  above  outlined  with  regard  to 
the  pol.ution  of  the  Croton  water,  qualitative  bacterial  studies 
which  have  been  made  from  time  to  time  indicate  that  sewage 
organisms,  other  than  the  bacillus  colon,  have  been  present  in 
the  Croton  supply. 


Where  the  pollution  of  n  watershed  Is  obvious,  as  It  Is  on 
the  Croton,  and  the  bacterial  results  are  such  as  to  Indicate 
the  effects  of  this  pollution,  as  Is  shown  from  the  analyses  lit 
135th  St.  Gate  House,  but  one  conclusion  can  be  drawn  and 
that  Is  that  the  water  as  delivered  to  the  consumer  Is  at  times 
more  or  less  polluted.  This  condition  suggests  a  potential 
danger  which  Is  a  serious  menace  to  any  community,  par- 
ticularly to  one  In  which  so  large  a  population  Is  supplied 
from  a  single  source,  as  In  the  case  of  the  Croton  system.  The 
Croton  system  serves  a  larger  population  than  any  other 
single  unfiltered  supply  In  the  world,  and  the  results  of  a 
badly    Infected    v/ater    might    be    appalling. 

It  has  been  suggested,  owing  to  the  tankage  system  which 
Is  In  vogue  In  New  York,  that  filtered  water  may  become  In- 
fected in  the  house  tanks,  which  are  very  generally  used  In 
certain  sections  of  the  city,  and  that  th(-  quality  of  the  filtered 
water  will  deteriorate  therein.  This.  It  occurs  to  us,  Is  not 
pertinent  to  the  question  of  filtration.  The  pressures  In  the 
distribution  system  of  Manhattan  are  admittedly  insufficient, 
and  the  City  of  New  York  should  do  as  other  cities — furnish 
water  at  sufficient  pressure  to  remove  the  necessity  for  house 
tanks  on  all  buildings  five  stories  or  less  in   height. 

RflTeet  of  Storage  RcMervoIri* 

It  is  generally  recognized  that  the  consumer  of  Croton 
water  has  one  great  safeguard  against  danger  from  infection, 
and  that  is  the  large  storage  reservoirs.  It  is  a  fact  that 
pathogenic  bacteria  do  not  multiply  in  water  under  natural 
conditions.  They  live  sometimes  for  many  months,  but  in 
ever  decreasin.g  numbers.  In  storage  reservoirs,  as  time 
elapses,  the  number  undergoes  a  rapid  initial  decline,  followed 
by  the  continued  life  of  the  more  hardy  individuals  and  ter- 
minating in  the  death  of  all.  The  value  of  long  storage  is 
thus   evident. 

Unfortunately  the  reservoirs  in  the  Croton  watershed  were 
not  designed  primarily  for  the  purpose  of  purification.  The 
period  of  storage  is  dependent  entirely  upon  the  amount  of 
stream  inflow.  Rainfall  and  runoff  records  show  that  in  times 
of  flood  the  storage  in  Croton  Lake  is  only  sufficient  to  pro- 
vide for  a  retention  of  the  water  flowing  therein  for  from 
ten  to  fifteen  days.  As  the  time  required  for  the  water  to 
flow  through  the  aqueduct  from  Croton  Lake  to  New  York 
may  be  measured  in  hours,  the  period  of  detention  in  times 
of  flood  is  not  sufficient  to  give  security  against  the  introduc- 
tion of  an  infected  water  into  the  City  of  New  York,  pro- 
vided  infection   exists  on  the  watershed. 

Typhoid   Fever   ns  nn    Inilex  of   Pollution 

The  death  rate  from  typhoid  fever  is  commonly  taken  as 
one  index  of  the  quality  of  a  water-supply.  The  death  rate 
from  this  cause  in  the  Boroughs  of  Manhattan  and  The  Bronx, 
which  are  the  only  ones  supplied  with  Croton  water,  are  low 
when  compared  with  other  cities  in  the  United  States,  even 
those  supplied  with  filtered  water,  and  has  been  falling  grad- 
ually for  the  past  decade. 

The  conclusion  might  be  drawn  from  this  statement  that 
there  is  no  evidence  of  typhoid  infection  from  the  water- 
supply,  and  it  must  be  admitted  that  there  is  no  strong  evi- 
dence that  the  water-supply  is  responsible  for  even  an  appre- 
ciable proportion  of  the  typhoid  in  these  Borouglis.  In  March. 
1907,  however,  following  an  unusual  and  sudden  rise  in  the 
bacterial  count  in  the  Croton  water,  the  typhoid  rate  in- 
creased by  about  40  per  100.000.  and  the  increased  rate  con- 
tinued through  the  months  of  March  and  April.  The  result  of 
this  spring  rise  in  the  typhoid  fever  death  rate  is  noticeable 
in  the  annual  death  rate  in  Manhattan  for  1907.  which  was 
17,   as   compared    with    15    in    1906    and    11    in    1908. 

During  this  outbreak  of  typhoid  fever,  the  cases  were 
quite  uniformly  spread  throughout  the  Borough  of  Manhattan. 
The  section  of  The  Bronx  supplied  with  Kensico  water  was 
not  affected,  but  in  those  portions  which  were  supplied  with 
Croton  water  the  increase  was  noticeable.  It  is  also  partic- 
ularly interesting  to  note  that  the  rise  of  1907  occurred  in  the 
early  spring,  at  which  season  the  death  rate  from  typhoid 
fever  in  New  York  is  normally  low.  and  it  may  be  remarked 
that  a  low  typhoid  death  rate  in  the  early  spring  is  generally 
considered   indicative   of  a   good   water-supply. 

While  the  1907  typhoid  outbreak  may  be  more  clearly  as- 
sociated with  the  water-supply  than  other  noticeable  changes 
in  the  typhoid-fever  death  rate,  yet  in  September.  1909.  there 
was  in  Manhattan  a  marked  rise  in  the  death  rate  from  this 
cause,  following  a  marked  increase  in  the  bacterial  count  in 
the  Croton  water.  Again,  in  August.  1910.  there  was  an  in- 
crease in  typhoid  following  a  sudden  rise  in  the  number  of 
bacteria  in  the  water,  and  this  same  phenomenon  may  tee 
noted  in   July.   1911. 

The  typhoid-fever  rise  in  1907  occurred  previous  to  the  in- 
troduction of  the  chlorination  plant  which  was  started  in 
July,  1909.  but  the  table  shows  that  hypochlorite  has  not  al- 
ways  been   effective   in    the   treatment    of   the    Croton   supply. 
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The  reduction  in  the  number  of  bacteria  is  not  sufficient  to 
insure  a  safe  water  at  all  times,  and  while  there  is  an  appar- 
ent decrease  in  the  number  of  bacteria  since  the  installation 
of  the  chlorination  plant  the  number  of  positive  tests  for 
sewage   organisms   has    increased. 

It  must  not  be  forgotten  that  local  nitration  of  water  in 
hotels  and  apartment  houses,  and  the  widespread  use  of 
bottled  waters,  may  to  some  extent  mask  the  true  typhoid 
death  rate  which  would  occur  if  raw  Croton  water  were  sub- 
stituted for  the  treated  or  bottled  waters.  The  typhoid-fever 
death  rate  in  Manhattan  cannot  account  for  all  of  the  typhoid 
which  might  originate  there,  due  to  the  large  transient  pop- 
ulation which  is  employed  in  the  Borough,  but  resides  in 
other  Boroughs  or  in  the  environs  of  New  York  City,  to  which 
the   vital   statistics   of   Manhattan   do   not   apply. 

While  great  stress  is  laid  upon  the  typhoid-fever  death 
rate  as  an  index  of  the  probable  pollution  of  a  water-supply. 
it  should  not  be  forgotten  that  the  death  rate  from  this  cause 
is  not  the  only  one  which  is  reduced  by  the  introduction  of 
pure  water.  Experience  in  many  cities  has  shown  that  coin- 
cident with  the  substitution  of  a  pure  for  a  polluted  water 
there  has  been,  not  only  the  reduction  of  the  typhoid-fever 
death  rate,  but  also  in  the  number  of  deaths  from  pneumonia, 
pulmonary  tuberculosis,  cholera  infantum,  dysentery,  and 
other  causes,  so  that  the  total  reduction  Jn  the  number  of 
deaths  has  usually  been  from  two  to  three  times  greater  than 
that  indicated  in  the  typhoid-fever  death  rate.  We  believe 
that  it  is  safe  to  assume  that  there  will  be  some  reduction  in 
the  general  death  rate  following  the  introduction  of  the  Je- 
rome Park  filter  plant,  which,  while  not  normally  great,  will 
be   appreciable. 

When  all  is  said,  however,  the  typhoid-fever  statistics  of 
New  York  indicate  that  the  Croton  water  Is  a  reasonably  safe 
supply  from  the  sanitary  viewpoint,  except  possibly  for  short 
intervals,  as  indicated  by  the   typhoid  outbreak   in   1907. 

The  I'rue  Meunlnfc  of  the  L,ow  Typhoid   Death  Rate 

The  low  typhoid-fever  death  rate,  contrasted  with  the 
watershed  conditions  and  the  bacterial  results  obtained  from 
the  examination  of  the  Croton  water,  should  be  regarded  as 
suggestive  of  the  absence  heretofore  of  conditions  on  the 
watershed  which  have  been  contributory  to  appreciable  ty- 
phoid infection.  The  low  typhoid-fever  death  rate  does  not, 
under  the  circumstances,  indicate  that  the  Boroughs  of  Man- 
hattan and  The  Bronx  are  not  liable  at  any  time  to  the  danger 
of    infection. 

Experience  on  various  watersheds,  and  under  various  con- 
ditions, has  shown  that  the  purchase  of  land  in  the  form  of 
sanitary  strips  along  the  water  courses,  the  sanitary  patrol 
of  the  watershed,  the  use  of  hypochlorite  of  lime,  and  the 
other  means  which  have  been  adopted  by  the  Water  Depart- 
ment to  safeguard  the  Croton  water-supply  are  not  sufficient 
and  satisfactory  at  all  times.  This  fact  is  illustrated  in  the 
case  of  the  Croton  watershed  by  the  gradual  and  steady  in- 
crease in  the  presence  of  sewage  organisms,  notwithstand- 
ing the  precautions  which  have  been  taken  to  prevent  pollu- 
tion of  the  watershed. 

Filtration  is  the  most  obvious,  and  as  far  as  known  the 
most  economical  effective  means  of  protecting  a  community 
from  the  possibility  of  an  epidemic  outbreak  as  a  result  of 
an  infected  raw  water,  whether  such  infection  be  spasmodic 
or  continuous. 

The  CoiTiTTiissioii  next  reviews  tlie  various  processes 
of  water  purification.  It  points  out  that  hypoclUorite  is 
better  .suited  to  the  disinfection  of  filtered  than  iintiltored 
water.  It  also  e.xphiin.s  the  use  of  lime  or  soda  to  remove 
the  increase  of  free  carbonic  acid  in  water  treated  with 
sulphate  of  alumina,  the  free  carbonic  acid  Riving  ri.se 
to  corrosion  of  pipes,  particularly  service  pipes. 

The  Commission  shows  the  impracticability  of  filterino; 
the  Croton  supply  and  the  new  Catskill  supply  at  one 
plant,  owing  to  a  superelevation  of  160  ft.  in  the  Cats- 
kill  supply.  It  then  approves  the  location  of  the  pro- 
posed mechanical  filtration  plant  in  the  east  basin  of  the 
.leronie  Park  reservoir  and  states  thai  mechanical  fil- 
tration will  be  less  co.stly  than  slow-sand  filtration.  Ex- 
isting mechanical  filtration  patents,  it  says,  "do  not  offer 
a  serious  menace  of  litigation  which  will  involve  the  city 
in  Rub.sequent  appreciable  cost."  T?oyalties  on  filtration 
patents  thus  far  have  been  .small,  and  all  the  "more  impor- 
tant patent.^"  will  exj)ire  within  a  year  or  .so  after  the  earli- 
est date  at  which  the  proposed  Jerome  Park  filters  can  be 


completed."  The  filter  design  and  specifications  are  ap- 
proved by  the  commission. 

Under  the  heading  "Economic  Considerations,"  the 
Commission  states  that  its  own  estimates  of  the  cost  of 
the  filter  plant  check  within  6%  of  those  made  by  the 
Department  of  Water  Supply,  which  it  believes  to  have 
been  reasonable,  especially  in  view  of  the  close  bidding. 
The  commission  estimates  annual  operating  and  capital 
charges  at  $800,000  in  place  of  the  department's  estimate 
of  $742,000.  It  also  states  that  the  "lowest  bid  is  so  ad- 
vantageous" as  to  warrant  its  acceptance  unless  filtration 
is  to  be  postponed  three  years,  which  would  mean  a  post- 
ponement of  filtered  water  for  six  years.    It  then  adds : 

The  population  and  pollution  on  the  Croton  watershed  are 
gradually  increasing There  is  not  sufficient  evi- 
dence at  hand  to  state  that  the  needs  for  filtration  three  years 
hence  will  be  appreciably  greater  than  they  are  today,  and 
hence  the  question  of  immediate  construction  resolves  itself 
into  a  balancing  of  cost  against  the  immediate  necessity  for 
filtration. 

It  finds  that  the  annual  cost  of  filtration  will  amount 
to  about  %c.  per  $100  of  assessed  valuation,  increasing 
the  present  rate  from  $1.8.3  to  $1.83%,  since  under  New 
York  conditions  this  cost  will  all  go  into  the  general 
tax  levy.  Against  this  cost  there  will  be  savings  to  those 
who  now  treat  the  Croton  water-supply  privately  or  buy 
bottled  waters,  but  it  adds  that  the  latter  practice  may 
continue  to  some  extent  after  filtered  water  is  available. 
The  report  continues  and  concludes,  as  follows: 

We  further  believe  that  a  clear,  bright  and  colorless  wa- 
ter-supply is  a  business  asset  to  any  city,  possibly  not  meas- 
urable in  dollars  and  cents,  but  a  very  valuable  asset  never- 
theless. 

The  question,  therefore,  is  whether  the  immediate  neces- 
sity for  titration  is  sufficient  to  warrant  an  increase  in  the 
tax  rate  of  0.72c.   per  $100  per  annum. 

We  recommend  that  independent  of  filtration  the  Water 
Department  shall  in  no  way  diminish  the  present  sanitary 
patrol,  or  the  precautions  taken  to  lessen  the  pollution  of  the 
sources  of  water-supply,  and  that  the  Board  of  Estimate  and 
Apportionment  should  supply  extra  funds  to  provide  for  more 
complete    and    thorough    pi'otection    of    the    sources    of    supply. 

We  further  recommend  that  the  experiments  which  have 
recently  been  conducted  with  a  view  to  improving  the  quality 
of  the  Croton  supply  by  drawing  water  at  lower  depths  at 
certain   seasons    of   the   year   be   continued. 

We  further  recommend  that  experiments  be  conducted  to 
determine  the  value  of  aeration  of  the  "water  drawn  from 
Croton  Lake  prior  to  its  delivery  to  the  filtration  plant. 

We  are  also  of  the  opinion  that  it  will  be  advantageous 
to  aerate  the  waters  drawn  from  the  upper  reservoirs  prior 
to  discharging  them  into  the  streams  tributary  to  Croton 
Lake,  but  before  installing  such  aeration  works,  we  recom- 
mend that  careful  experiments  be  made  by  the  Water  De- 
partment to  determine  the  effect  of  aeration  at  the  upper 
reservoirs  upon  the  quality  of  the  water  delivered  to  Ci'oton 
Lake.  The  cost  of  aeration  will  not  materially  affect  the  cost 
estimates   already   submitted. 

We  recommend  the  more  regular  and  systematic  use  of 
copper  sulphate,  not  only  in  Croton  Lake,  but  in  the  upper 
reservoirs.  The  cost  for  the  regular  and  systematic  use  of 
copper   sulphate  will  not  be  measurable. 

As  a  result  of  a  full  consideration  of  the  quiiUty  of  the 
Croton  water,  the  environment  of  its  sources  and  the  eco- 
nomic questions  involved,  and  all  other  pertinent  questions 
which  have  been  treated  In  this  report,  it  is  the  opinion  of 
this  Commission  that  the  filtration  of  the  Croton  water- 
supply  is  not  imperative,  but  that  it  Is  highly  advisable  to 
filtir  the  water  at  this  time  both  with  a  view  to  Improving 
the  physical  quality  and  as  a  safeguard  against  potential 
danger,  and  we  so  recoiYimend  with  the  exception  of  one  mem- 
ber   dissenting. 

NTCTrnijAR    S.    HlT^Ii,    .Ir..    Chairman.    Consulting    Engineer; 

.lOHN   H.  CRECORY.  Consulting   Engineer; 

E  P.  OnnnRTCH.  Consulting  Engineer  to  the  Borough 
President    of  Manhattan; 

AMOS  L  SCITAEFEER.  Consulting  Engineer  to  the  Borough 
President  of  the  Bronx. 

T  concur  with  the  majority  opinion  except  on  those  points 
which  have  led  to  the  conclusion  that  filtration  is  needed  nt 
the    present    time.      The    minority    opinion    on    the    question    of 
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the  need  of  nitration   Is  discussed  more  fully  In   the   minority 
report    which    is    transmitted    under    separate    cover. 

JOHN  H.  FHAZKE,  Assistant  Entrlneer,  Dcpnrtnient  of  Fi- 
nance. 

TiiK  Dissenting  Rkport 

As  has  been  noted,  Mr.  Frazec  agreed  witli  tlie  majority 
report  e.\ce])t  as  to  the  immediate  need  of  liltratioii.  In 
ills  minority  report  he  bases  liis  dissent  upon  personal 
experience  as  to  the  palatability  and  appearanee  of  the 
water,  upon  the  low  typhoid  fever  rates  of  Maniiattaii 
and  the  Bronx,  and  upon  the  belief  that  remedial  meas- 
ures in  the  Croton  drainage  area  should  precede  filtration 
and  would  in  tlicinscKcs  he  suflicient  for  some  time  to 
come. 

llr.  Frazee  presents  two  tables  of  typhoid  statistics  to 
show  that  Manhattan  and  the  Bronx  have  lower  typhoid 
rates  without  filtration,  hut  with  ehlorination,  than  the 
other  cities  in  the  state  and  most  of  those  outside  the 
state  have  with  filtration  or  with  filtration  and  ehlorina- 
tion combined.  As  to  the  Manhattan  and  Bronx  typhoid 
rates,  those  declined  from  11.4  per  100,000  in  1908  to 
7.4  in  1912,  and  were  50%  lower  in  the  first  quarter  of 
1913  than  in  the  first  quarter  of  191-.^.  Cleveland,  with 
ehlorination  sini'e  P\'l)ruary,  l'M2,  had  a  typhoid  rate  of 
less  than  6  per  100,000  for  that  year. 

As  to  various  remedial  sanitary  measures  in  the  Croton 
drainage  area,  the  Central  Park  reservoirs,  etc.,  Mr.  Fra- 
zee, for  the  most  part,  merely  amplifies  the  statements 
and  recommendations  of  the  main  report  (to  which  in 
these  respects  he  agreed)  except  that  he  urges  these  as 
at  lea.st  a  temporary  substitute  for  filtration.  He  states 
that  "some  six  or  seven  miles  of  steam  railroads  cross 
this  watershed  in  five  lines  or  branches,"  and  that  about 
three  miles  of  these  railroads  cross  the  waters  of  the 
various  reservoirs  and  .some  six  miles  skirt  the  reser- 
voirs and  tributary  streams.  Moreover,  whereas  at  one 
time  it  was  reported  that  the  railroads  "kept  the  closets 
ill  the  cars  locked"  while  passing  through  the  Croton 
drainage  area  "no  control  over  the  discharge  of  fecal 
matter  into  the  reservoirs  has  existed  for  some  time  past" 
and  at  present  "not  even  drip  pans  are  provided  under 
bridges  and  trestles."  He  urges  that  the  "sanitary  patrol 
of  the  360  sq.mi.  of  watershed  furnishing  the  Croton 
supply  consisting  of  16  men,  ranking  largely  as  laborers, 
under  a  foreman,  supervised  by  Water  Department  En- 
gineers" be  improved  in  amount  and  in  character ;  that 
wash  into  the  reservoir  from  an  exposed  dirt  bank  and 
from  loose  highway  bridge  floors  be  stopped,  that  refor- 
estation work,  .shrub  and  grass  planting  be  undertaken 
to  screen  oft'  and  otherwise  reduce  dirt  carried  into  the 
reservoirs  and  that  swamp  waters  high  in  color  and  or- 
ganic content  be  cut  out. 

Mr.  Frazee  next  proceeds  to  build  up  an  argument 
under  the  heading  "Financial  Advantages  of  Delay."  The 
first  basis  for  this  argument  is  that  sanitary  protective 
measures  in  the  drainage  area  would  reduce  the  quantity 
of  chemicals  required  in  mechanical  filtration  when  such 
a  plant  was  established.    He  says: 

The  corrective  measures  proposed  appear,  then,  along  the 
line  of  ultimately  procuring  from  a  purer,  raw  water,  a  fil- 
tered  effluent  with  less  bacteria  than  otherwise  to   be  had. 

Further,  if  it  be  assumed  that  the  less  the  color  and  tur- 
bidity to  be  overcome,  the  less  the  extent  of  chemical  treat- 
ment necessary,  operating  economies  in  the  filters,  when  to 
be  constructed,  will  ensue If  the  proposed  ameli- 
orative work  on  the  watershed  improves  conditions  to  the  ex- 
tent of  even  20%.  a  proportionate  saving  of  the  $175,000 
worth  of  coagulating  chemicals  to  be  required  otherwise, 
should  be  affected,  or   $35,000  annually. 


By  posti)oning  filtration,  Mr.  Frazee  slates,  $800,000 
a  year  would  be  .saved  in  capital  and  operating  charges, 
or  .$100,000  net  after  allowing  for  the  cost  of  additional 
sanitary  protection  in  the  Croton  drainage  area.  This 
would  make  a  total  of  $2,000,000  for  a  five-year  delay. 
besides  which  there  would  be  a  further  saving  of  first 
co.st  and  of  possible  litigation  through  the  expiration, 
meanwhile,  of  various  filtration  patents;  also  a  possible 
gain  through  "new  methods  of  treatment  of  operation" 
devi.sed  in  the  interval.  Large  additional  saving,  Mr. 
Frazee  estimates,  would  result  from  delays,  due  to  the 
release  of  a  large  storage-re.servoir  area  for  sale  on  the 
introduction  of  the  Catskill  sui)ply  (hut  a  large  part,  if 
not  all,  of  this  saving  would  he  possible  in  any  event,  as 
we  understand  the  conditions. — Ed.] 

Mr.  Frazee's  conclusions  and  recommendations  were 
that  filtration  can  be  indefinitely  postponed  by  correcting 
the  conditions  which  he  outlined  in  his  report;  that  there 
should  be  delay  at  least  until  land  at  the  Jerome  Park 
Keservoir  can  be  relea.sed  for  .sale;  that  funds  should  be 
provided  for  watershed  improvement.s,  for  aeration,  for 
Central  Park  reservoir  and  city  main  improvements;  and 
that  action  should  be  taken  against  railway  nuisances  in 
the  watershed  and  to  control  the  sanitary  conditions  of 
house  tanks.  Some  of  these  refommendations,  it  will  be 
seen,  are  identical  with  those  ottered  by  the  whole  com- 
mittee, regardless  of  whether  or  not  a  water  filtration 
plant  is  built.* 

Action  by  the  Citizens'  Union 

Mention  has  been  made  of  a  Citizens'  Union  report, 
submitted  to  the  Board  of  Estimate  on  May  8,  1913. 
This  was  signed  by  a  committee  of  four,  with  AVm.  Jay 
Schieffelin  as  chairman.  It  consisted  chiefly  of  a  sum- 
mary of  the  majority  and  minority  reports  just  abstracted 
with  general  and  s])ecific  indorsement  of  Mr.  Frazee's 
conclusions. 

Two  points  credited  by  the  committee  to  Major  Cassius 
M.  Gillette,  of  Philadelphia,  were:  (1)  Mechanical  fil- 
ters would  increase  the  hardness  of  the  Croton  water; 
(2)  filtering  the  water-supply  of  Philadelphia,  in  the 
opinion  of  Major  Gillette,  has  had  no  appreciable  effect 
on  the  amount  of  water  filtered  at  private  expense  or 
on  the  purchase  of  bottled  water. 

Two  other  points  either  originating  with  or  indorsed 
by  Major  Gillette  were:  (1)  That  the  contract  bonds 
required  under  the  proposed  filtration  contract  ($1,000,- 
000  during  and  for  one  year  after  construction  and  $150,- 

'Mr.  Frazee's  minority  report,  we  understand,  was  a  sur- 
prise to  the  other  four  members  of  the  Advisory  Commission 
of  Engineers,  who  ha.d  supposed  during  the  deliberations  of 
the  Commission  that  Mr.  Frazee  would  simply  dissent  as  to 
the  need  for  immediate  filtration.  The  minority  report,  there- 
fore, led  to  a  supplementary  report  by  the  majority,  in  which 
they  urged:  (1)  that  Mr.  Frazee's  personal  experience  as  a 
■water  consumer  should  be  given  little  \veight  as  against  the 
consensus  of  expert  and  laymen  opinion  that  at  times  the  phys- 
ical qualities  of  the  Croton  supply  are  highly  objectionable; 
(2)  that  the  majority's  opinion  as  to  the  quality  of  the  Croton 
water  is  based  on  samples  taken  above  the  Central  Park 
reservoirs  and  (3)  that  these  reservoirs  are  soon  to  be  cut  out 
from  the  regular  service,  so  their  effect  on  the  water-supply 
may  be  ignored,  so  far  as  the  need  for  filtration  is  concerned: 
(4)  that  the  majority  as  well  as  the  minority  urges  increased 
sanitary  supervision  in  the  Croton  drainage  area,  but  the 
majority  is  convinced  that  sanitary  supervision  aione.  in  the 
Croton  or  other  watersheds,  would  te  impracticable  as  a  safe- 
guard against  pollution,  and  ■would  be  far  more  expensive 
than  filtration;  (5)  that  real  estate  sales  at  the  Jerome  Park 
reservoir  site  may  be  made  regardless  of  which  basin  is  used 
as  a  filtration  site,  but  that  Mr.  Frazee's  proposition  calls  for 
an  unsafe  reduction  in  the  amount  of  raw-water  storage  at 
this  place.  A  second  supplementary  report,  in  reply  to  the 
first  one.  ■was  issued  by  Mr.  Frazee'.  Neither  of  the'  supple- 
mentary reports,  nor  lengthy  appendixes  accompanying  the 
majority  report,  nor  the  letter  transmitting  that  rep'ort  were 
printed,  .and  only  small  editions  of  the  majority  and  minoritv 
reports   were    printed. 
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000  for  six  years  additional,  the  former  for  faithful  per- 
formance and  the  latter  to  cover  possible  filter  patent 
complications)  are  excessive;  and  (3)  that  "there  are 
several  uncertain  and  ambiguous  provisions"  in  the  speci- 
fications. Of  these  two  are  mentioned  and  commented 
on : 

The  indefinite  specification  relative  to  c:ay  in  item  S  sect. 
S.2  may  cost  an  unfavored  contractor  1150.000:  and  the  indefinite 
provision  relative  to  loam  contained  in  item  7  sect.  7.2,  $100.- 
000  over  the  cost  of  materials  which  would  fill  the  actual  re- 
quirements of  the  city.  An  unnecessary  discretion  in  the  se- 
lection of  materials  is  given  to  the  engineer.  Unless  the 
prospective  bidder  received  advance  information  as  to  what 
grade  of  material  would  be  required  by  the  engineer,  he  would 
have  to  figure  on  furnishing  the  most  expensive  material. 
Provisions  where  the  engineer  must  use  his  discretion  are 
common    in    this    contract. 

The  courts  have  held  that  where  indefinite  provisions  of 
this  nature  are  contained  in  a  contract  a  suit  by  a  bidder  to 
whom  the  contract  was  not  awarded  will  lie  against  the  city. 

The  exact  wording  of  the  two  cited  sections  is : 

Sec.  8.  2.  The  puddle  shall  consist  of  a  mixture  of  plastic 
clay  with  broken  stone,  or  sandy  gravel,  or  both.  In  general 
the  proportions  shall  be  one  part  of  clay  to  one  part  of  stone 
and  one  part  of  sandy  gravel,  but  the  relative  amounts  of 
stone  and  sandy  gravel  may  be  changed  by  the  Engineer  so 
as  to  obtain  the  best  mixture  taking  into  account  the  amount 
of  suitable  sandy  (jravel  found  in  the  excavations.  [Black- 
face type   ours. — Ed.]. 

The  clay  shall  be  plastic  clay  of  good  quality,  free  from 
sand,   loam,   mica   or   other  foreign   matter. 

The  sandy  gravel  shall  be  of  sound,  durable  material,  all 
of  which  will  pass  through  screens  havihg  l-in.  mesh,  and 
shall  be  graded  from  fine  to  coarse.  The  broken  stone  shall 
be    the   same    as    that    specified    for    Item    10. 


Sec.  7.  1.  Under  Item  7  the  contractor  shall  prepare  the 
surface  to  receive  the  loam  surfacing,  and  shall  furnish  and 
place  loam  upon  the  filling  over  the  reservoir  arches,  upon  the 
embankments,  and  upon  other  graded  areas,  as  ordered,  after 
settlement  has  taken  place,  to  the  lines  directed,  with  al- 
lowance for  shrinkage.  He  shall  fertilize  and  seed,  and  roll 
the  finished  surface.  In  general,  the  depth  of  loam  shall  be 
4  in.,  hut  a  greater  depth  may  be  required  on  certain  areas. 
[Black  face  ours:  the  reader  should  understand  that  the  loam 
is  to   be  paid   for   by   the  cubic  yard. — Ed.] 

Sec.  7.  2.  The  loam  shall  be  a  mixture  of  clay  loam  and 
organic  mold  taken  from  cultivated  fields  showing  satisfac- 
tory cultural  results.  It  shall  be  fine,  free  from  stones,  roots 
and  weeds  and  shall  be  alkaline.  Samples  shall  be  furnished 
for   testing   a   suflficient    time   before   shipping. 

Another  specification  requirement  copied  in  an  "Ex- 
hibit" submitted  with  the  report,  but  not  commented 
on,  gives  the  engineer  authority  to  change  the  relative 
amounts  of  sand  and  ballast  in  concrete  aggregate,  "in 
order  to  produce  the  best  results  for  the  purpose  in- 
tended," with  no  extra  expense  to  the  city;  al.so  author- 
ity to  change  the  "proportion  of  cement  in  the  mix- 
ture," but  "all  additional  cement  so  required  will  be  paid 
for." 

CoMMissioNEit  Thompson's  Review 

On  May  '■),  Henry  S.  Thompson,  Commissioner  of 
Water  Supply,  sent  a  long  letter  tc  Mayor  Gaynor  an- 
swering the  objections  of  the  minority  report  and  of  the 
Citizens'  Union.  Among  other  things  the  letter  states 
that  both  Mr.  Frazee  and  the  Citizens'  Union  took 
typhoid  death  rates  "as  the  sole  index  of  the  quality  of 
water,"  overlooking  its  effect  upon  other  disea.ses  and  the 
general  death  rate ;  and  they  also  l)ased  conclusions  on 
water  analysis  averages  for  a  long  period.  As  to  the 
latter,  Mr.  Thomp.son  states  that  tlie  analy.ses  for  the 
year  1907  show  less  pollution  thiin  for  any  year  of  the 
ten  from  1003  to  1012,  except  1!»0S,  "and  yet  in  lOOT 
there  was  a  typhoid  epidemic  caused  by  the  pollution  of 
the  Croton  water." 


Records  of  analyses  and  complaints  alike  show  the  need 
for  filtration.  By  far  the  great  majority  of  the  citizens 
are  unable  to  filter  their  water-supply  in  their  houses  or 
to  buy  filtered  water,  and  those,  Mr.  Thompson  urges, 
are  entitled  to  have  a  safe,  palatable  and  good  looking 
water  supplied  to  them  by  the  city — esi^ecially  as  the 
added  cost  of  filtration  will  not  be  over  25c.  per  capita 
and  the  water-works  yield  a  handsome  revenue. 

A  significant  point  made  by  Mr.  Thompson  related  to 
the  sanitary  protection  work  in  the  Croton  drainage 
areas  as  a  substitute  for  filtration.  The  city  already 
"owns  about  21,000  acres  of  land,  or  about  8%  of  the 
cnlirr  iraterslii'd,  and  those  lands  have  cost  over  %12,000,- 
000,  while  the  taxes  thereon  are  over  $100,000  annually." 
A  marginal  strip  along  all  .streams  would  require  "some 
40,000  acres  at  an  estimated  co.st  of  $25,000,000,"  with 
$.300,000  taxes  and  $1,000,000  interest  yearly.  It  is  es- 
timated that  the  cultivated  lands,  roads,  etc.,  which  con- 
tribute silt  to  the  streams  total  70,000  acres  or  30%  of 
the  watershed. 

Another  significant  point  made  by  Mr.  Thompson  in 
reply  to  the  Citizens'  Union  is  that  the  amount  of  the 
bond  required  for  faithful  performance  of  the  proposed 
filter  contract  has  no  relation  to  the  premium  which  the 
contractor  must  pay,  since  that  is  based  on  the  amount  of 
the  contract.  In  the  present  case  the  premium  would  be 
$26,000  a  year  (0.5%  on  about  $5,200,000). 

Mr.  Thompson  also  alleged  that  the  clay  and  loam 
specifications  "are  those  customary  and  which  hitherto 
have  been  sufficient,"  and  that  the  "mechanical  filters,  as 
ordinarily  operated,"  will  not  "increase  the  total  hardness 
of  the  water  in  the  slightest  degree."  He  adds  that  either 
milk  of  lime  or  of  soda  will  be  used  "at  intervals,  if  re- 
quired, to  reduce  the  carbonic  acid  which  tends  to  corrode 
metal  structures."  Soda  will  absolutely  prevent  increase 
of  hardness  and  if  lime  be  used  the  increase  "would  be 
hardly  noticeable,  in  fact,  would  scarcely  be  detected  by 
consumers." 

Late  Additional  Reports 

In  view  of  the  questions  raised  as  to  the  need  for  fil- 
tration, Allen  Hazen  was  asked  by  Commissioner  Thomp- 
son to  make  a  statement  on  that  subject.  His  reply  is 
dated  May  20,  and  is  particularly  significant  in  view 
of  allegations  which  have  been  made  by  the  Citizens' 
Union  regarding  his  attitude  towards  the  project.  Lack 
of  time  and  space  prevent  our  giving  more  than  a  general 
idea  of  his  report.     He  declares : 

It  is  my  opinion  that  it  is  necessary  to  Alter  Croton  water. 
It  is  necessary  to  filter  it  because  in  no  other  way  can  a  sup- 
ply of  clean  water  of  good  quality,  worthy  of  the  city,  be 
secured. 

Filtration  will  do  more  to  improve  the  quality  of  the  wa- 
ter and  protect  those  who  use  it  from  infections  resulting 
from  pollutions  upon  the  catchment  area,  than  has  been  ac- 
complished by  all  the  measures  of  sanitary  inspection  and  pre- 
vention of  pollution  of  every  kind  that  have  been  applied  up 
to  the  present  time,  and  that  can  be  reasonably  applied  In 
future. 

It  is  also  necessary  to  Improve  the  physical  characteris- 
tics of  the  water  to  make  it  acceptable  for  drinking  water 
I'.y   the  people  of  this   city. 

Mr.  Hazen  refers  to  the  growth  of  jiopulatioii  in  the 
Croton  watershed  and  reviews  the  limitations  of  storage, 
of  hypochlorite  treatment,  of  sanitary  inspection  and 
land  purchase  as  safeguards  without  filtration.  Ho  de- 
clares that  the  jiliysical  qualities  of  the  water  can  be  im- 
proved "so  easily  and  at  so  small  relative  expense  that 


Jlay  22,  1!J13 


EX(;  I  X  K  !•;  If  I  M(l     \  HWS 


1091 


Uiere  is  no  oxi'uso  for  contimiiiiji;  to  use  the  water  in  it;* 
present  raw  state."  He  urges  that  tl>e  cost  of  (iltratioii 
can  be  met  from  the  surplus  njvenues  of  the  water  de- 
))artment,  and  that  every  city  department  should  i)ay 
its  own  bills.  [Surplus  revenues  of  the  water  department 
are  now  used,  it  is  reported,  to  reduce  the  general  fax 
rate.— Ed.] 

Another  member  of  the  consulting  board  of  whicli  Mr. 
Hazen  was  chairman,  Geo.  A.  Jolnison,  of  New  Yoi'k 
City,  also  reported  to  Commissioner  Thompson  on  M;iy 
20  that  in  his  o',:inion  "it  is  necessary  to  filter  the  Croton 
supply  as  pronr.tly  as  is  practicable,"  on  account  of  the 
frequent  muddiuess,  continuous  color  and  frequent  olfen- 
sive  taste  and  odor.  "All  other  means"  than  liltration, 
"sucli  as  forestation,  sanitary  patrolling,  sedimentation, 
sterilization  of  the  partially  clarified  water  as  it  leaves 
the  reservoirs,  are  insufficient  and  unsatisfactory  and  fil- 
tration is  required." 

Finally,  there  has  been  brought  to  our  attention  the 
testimony  of  Dr.  E.  J.  Lederle,  health  commissioner  of 
Xew  York  City,  in  favor  of  filtration  for  both  health- 
protective  and  sanitary  reasons.  Dr.  Lederle  speaks  with 
authority,  nut  only  because  of  his  present  and  his  pre- 
vious official  position  as  health  commissioner,  but  also 
because  of  his  long  period  of  service  as  assistant  chemist 
and  later  as  chief  chemist  of  the  Department  of  Hea.ih, 
during  which  he  made  and  supervised  many  chemical 
aud  bacterial  examinations  of  the  Croton  water-supply, 
besides  making  sanitary  inspections  of  the  Croton  drain- 
age area. 

Dr.  Lederle  quotes  a  telling  sentence  from  Dr.  Jacobi, 
"deau  of  the  medical  fraternity  of  New  York  City,"  who, 
on  having  been  asked  to  serve  on  Dr.  Lederle's  Tyjjlioid 
Committee  wrote :  "If  you  filter  your  Croton  water  and 
boil  your  milk  you  won't  have  any  typhoid ;  it  would  be 
a  waste  of  time  my  serving  on  your  committee." 

Convention  of  the  National  Fire 
Protection  Association 

The  17th  annual  meeting  of  the  National  Fire  Protec- 
tion Association  was  held  in  the  convention  hall  of  the 
Metropolitan  Life  Insurance  Co.,  Xew  Y'ork  City,  May 
13,  14  aud  15.  All  the  sessions  of  the  meeting  were  given 
up  to  discussions  of  the  Association's  fire-prevertiou 
work ;  there  were  no  entertainments.  The  first  session 
disposed  of  the  usual  formal  business  and  immediately 
])roceeded  to  its  heavier  program.  The  address  of  the 
President,  H.  L.  Phillips,  of  Hartford,  Conn.,  was  a  plea 
for  a  broadening  of  the  Association's  field  of  activities 
and  of  membership.  The  secretary's  report  gave  a  brief 
account  of  the  speaking  tours  made,  to  spread  the  doc- 
trine of  fire  prevention,  under  the  auspices  of  the  Credit 
Men's  Association  and  the  American  Institute  of  Archi- 
tects. At  the  end  of  the  convention  the  following  officers 
were  elected:  President,  It.  D.  Kohu,  of  Xew  Y'ork; 
Vice-President,  F.  M.  Drake,  of  Louisville,  Ky.  F.  H. 
AVentworth,  of  Boston,  was  reelected  secretary  and  treas- 
urer. 

The  work  of  this  association  is  presented  by  committee 
reports  of  the  year's  activity  rather  than  through  indi- 
vidual papers.  There  were,  however,  two  addresses,  one 
by  Miss  Frances  Perkins,  Secretary  of  the  Xew  Y^'ork 
Committee  on  Safety,  and  the  other  by  D.  Knickerbaeker 


Boyd,  Chairman  of  *hc  Committee  on  Public  Information 
of  the  American  Institute  of  Architects.  The  first  adflress 
was  largely  oc(,-upied  by  a  description  of  the  varied  losses 
which  the  city  of  Xew  York  sull'ered  as  a  residt  of  the 
disastrous  Triangle-factory  fire  in  which  145  young 
women,  factory  operatives,  lost  their  lives.*  Investiga- 
tions carried  on  since  this  fire  to  eliminate  conditions 
which  threatened  to  cause  a  similar  loss  of  life  were  out- 
lined. Mr.  Boyd's  address  was  a  review  of  tlu;  possibili- 
ties which  existed  for  educational  work  by  cooperation 
between  the  Xational  Fire  I'rotection  Association  ami 
other  bodies;  his  ideas  were  ilhistrateil  from  the  ex])eri- 
ciice  of  the  American  Institute  of  Architects,  under  whose 
ausi)ices  the  Secretary  of  the  X^ational  Fire  Protection 
Association  had  made  a  tour  of  the  country  addressing 
chapters  of  the  Institute  on  firc-jirotcction  ecpiipment  and 
methods. 

Kki'ohts  ox  Fiiiici'KOOF  Co.N'sTiiUCTiox — The  Commit- 
tee on  Fireproof  Construction  (Ira  il.  Woolson,  of  Xew 
York,  chairman)  presented  a  report  which  was  hailed  as 
the  first  advance  in  defining  standards  of  true  fireproof 
Ijuilding  construction.  The  report  fixed  the  general  speci- 
fications for  a  so  called  standard  building  which  would 
be  truly  fireproof  with  the  most  hazardous  character  of 
contents.  The  four  general  requirements  for  a  building 
of  this  class  were  stated  as  follows : 

(1)  AH  material  entering  into  its  construction  shall  be  In- 
combustible  and   all    structural   parts   shall   resist   fire    for   at 
least  four  hours  at  an  average  temperature  of  2000°   F.  with- 
it  severe  damage. 

(2)  .\mple  and  safe  means  of  egress  shall  be  provided  tor 
all  occupants. 

(3)  The  building  shall  be  so  constructed  that  a  fire  will 
be  confined  to  the  area  in  which  it  originates,  and  the  build- 
ing will  be  protected  against  exterior  fire  by  approved  doors 
and  windows,  etc. 

(4)  The  building  will  be  equipped  with  such  apparatus 
that  a  fire  can  be  extinguished   in   it   in  incipient  stage. 

Reiuforeed-concrete  played  a  large  part  in  the  design  of 
such  a  building  according  to  the  specifications  presented. 
Some  of  the  restrictions,  such  as  the  size  and  location 
of  wall  openings,  were  objected  to  by  some  of  the  archi- 
tects in  attendance,  but  after  a  long  discussion  of  such 
details  it  was  finally  settled  by  regarding  the  proposed 
specifications  as  for  a  building  with  the  most  hazardous 
occupants  in  all  respects  and  noting  that  a  permanent 
decrease  in  some  hazards  migh  i)ermit  deviation  from  the 
restrictions  imposed. 

The  Committee  on  Safes  aud  Vaults  (H.  W.  Forster,  of 
Philadel])hia,  chairman)  presented  some  tentative  speci- 
fications for  the  construction  of  large  and  small  vaults  of 
the  better  class.  The  chairman  in  presenting  the  report 
stated  that  since  the  specifications  had  been  printed,  the 
committee  has  continued  its  investigations  and  as  a  re- 
sult they  were  prepared  to  recede  somewhat  from  the 
rigid  standards  therein  proposed.  For  instance,  the  speci- 
fications considered  only  fireproof  qualities  and  the  com- 
mittee admitted  that  it  was  not  possible  to  consider  fire- 
proof qualities  without  also  considering  at  the  same  time 
the  burglarproof  construction,  which  increased  fireproof 
qualities.  The  committee  desired  authority  to  present  re- 
vised specifications  to  the  executive  committee  for  adop- 
tion and  promulgation,  but  there  was  some  objection  to 
this  procedure,  in  view  of  the  lack  of  necessity  for  hasty 
action  on  specifications  for  this  construction. 

•See  "Engineering  News,"  Mar.  30.  1911,  pp.  387  and  396; 
Apr.  6,  1911,  p.  420;  Apr.  13.  1911,  pp.  458  and  464;  Apr.  20,  1911 
p.  493. 
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Model  Laws  axd  Ordinances — The  report  of  the 
Committee  on  Laws  aud  Ordinances  was  perhaps  the  most 
thoroughly  discussed  of  all.  There  were  presented  a  num- 
ber of  model  ordinances  to  be  recommended  for  villages 
and  small  towns,  together  with  a  suggested  ordinance  to 
regulate  the  use,  handling,  storage  and  sale  of  inflammable 
liquids  and  products.  The  list  of  the  short  ordinances 
comprised  (1)  one  providing  for  regulation  of  the  in- 
stallation and  operation  of  all  devices  and  equipment 
for  the  generation,  transmission  and  utilization  of  elec- 
tric current;  (2)  one  providing  for  the  cleanliness  of 
streets,  alleys  and  premises;  (3)  regulating  equipment 
and  operation  of  picture  macliines  and  premises;  (4)  reg- 
ulating automobile  garages;  (5)  regulating  the  equip- 
ment, use  and  maintenance  of  heating  apparatus;  (6) 
regulating  the  manner  of  connecting  gas  heating  devices, 
etc.;  (7)  prohibiting  the  discharge  of  fireworks;  (8) 
prohibiting  the  erection  of  tile,  terra-cotta,  cement-block, 
l)ri(k-on-edge  or  metal  flues;  (9)  regulating  the  burning 
of  refuse;  (10)  regulating  the  storage  of  explosives; 
(11)  two  providing  for  fire  limits  and  the  construction 
of  buildings,  one  originating  with  the  National  Board  of 
Fire  Underwriters  aud  the  other  with  the  Kentucky  Fire 
Prevention  Association;  (1"2)  one  regulating  ihe  use  of 
fire-protection  equipment,  and  (13)  one  providing  for  fire 
escapes. 

The  first  important  bone  of  contention  was  an  item 
relating  to  automobile  garages.  The  model  ordinance 
contained  a  prohibition  of  flames  of  any  sort  (lamps, 
pilots,  etc.)  on  motor  cars  inside  garages,  and  the  spon- 
sors urged  that  the  association  should  include  this  as 
a  protest  against  a  very  unsafe  practice.  The  objectors, 
however,  held  that  it  had  been  found  utterly  unenforcible 
and  that  the  evil  of  enacting  legislation  admittedly  un- 
enforcible was  worse  than  the  trouble  attacked.  The  pro- 
hibition was  struck  out.  Objection  was  made  also  to 
having  two  ordinances  on  city  fire  limits  and  building 
construction,  and  the  two  were  referred  back  for  consoli- 
dation. It  was  reported  by  the  committee  also  that  it 
proposed  to  consolidate  all  the  ordinances  on  related  sub- 
jects into  a  code  for  small  cities  where  tliere  was  no  power 
to  enforce  detailed  supervision  of  building  construction. 

About  half  the  report  was  given  up  to  a  suggested  com- 
plete ordinance  to  regulate  the  use,  handling,  storage 
and  sale  of  inflammable  liquids,  etc.  It  was  explained 
that  this  was  the  completed  work  of  several  former  com- 
mittees and  that  the  ordinance  was  very  much  desired 
throughout  the  country.  Inflammable  liquids  were  classi- 
fied in  accordance  with  their  flash  point.  Class  1,  which 
was  regarded  as  the  most  dangerous,  compri.sed  ether, 
cariion  bisulphide,  gasoline,  naphtha,  benzole,  collodion, 
"bydro-carbon"  (gas  drips)  and  liquified  i)otroleum  gas. 
The  least  dangerous  (Class  3)  comprised  kerosene,  amyl 
alcrihol,  turpentine,  whisky  and  brandy.  Intermediate 
between  these  two  were  acetone,  alcohol,  amyl  acetate  and 
toluol,  comprised  in  Cla.ss  2.  Severe  restrictions  were 
jiiaced  on  the  storage  of  Class  1  and  Class  2,  although  in 
a  few  minor  ways  Class  2  was  to  be  treated  like  Cla.ss 
3.  Strong  and  long-continued  objection  to  this  classifi- 
cation on  the  basis  of  flasii  point  alone  was  raised  by  men 
interested  in  the  manufacture  and  sale  of  alcohol  for  com- 
mercial use.  It  was  claimed  that  the  actual  fire  hazard 
was  not  in  proportion  to  the  flash  point,  which  placed 
alcohol  in  Class  1,  but  that  it  was  greatly  reduced  through 
the  lightness  of  alcohol  vapor  and  its  rapid  diffusion  in 


air  to  a  noninflammable  and  nonexplosive  mixture,  to- 
gether with  its  miscibility  which  prevented  the  burning 
and  vaporizing  liquid  from  being  scattered  by  water.  This 
ordinance  was  not  adopted  by  the  meeting,  but  was  re- 
ferred as  a  whole  to  the  executive  committee  of  the 
association  with  authority  to  continue  the  study  of  the 
disputed  points  and  with  power  to  promulgate  such  an 
ordinance  as  was  deemed  advisable  without  waiting  for  its 
submission  to  the  next  annual  convention. 

Closely  related  to  the  preceding  report  was  one  by  the 
Committee  on  Uniform  Test  Specifications  for  Determin- 
ing Flash  Points  of  Oils  (Irving  C.  Allen,  of  Pittsburgh, 
chairman).  The  committee  announced  that  it  had 
adopted  as  its  report  technical  paper  Xo.  49  of  the  U.  S. 
Bureau  of  Mines,  which  represented  studies  made  under 
the  direction  of  the  chairman  by  this  Bureau. 

Fire-Protectiox  Equipment — The  first  report  on  au- 
tomobile fire-fi.ghting  apparatus  was  brought  in  by  the 
committee  on  that  subject  (George  W.  Booth,  of  Xew 
York,  chairman).  This  described  the  present  lines  of 
new  apparatus  and  the  reconstruction  of  older  horse- 
dra\\"n  vehicles.  The  committee  believed  that  the  use  of 
a  tractor,  as  a  substitute  for  the  front  wheels  of  old  fire 
apparatus,  has  a  permanent  and  useful  function.  The 
committee  stated  that  the  triple-combination  wagon  which 
was  being  put  out,  having  some  of  the  equipment  of  chem- 
ical-extinguisher wagons,  pumping  engines  and  hose 
carts,  could  not  be  recommended  for  general  adoption 
inasmuch  as  (1)  it  put  too  much  apparatus  out  of  ser- 
vice in  case  of  accident  to  one  vehicle  and  (2)  valuable 
time  was  lost  in  putting  the  machine  into  service  as  a 
pumping  engine  after  it  was  first  tried  as  a  chemical 
wagon.  It  was  believed  that  the  craze  for  speeds  of  60 
miles  an  hour  was  disappearing  and  that  the  limit  now 
found  desirable  was  30  miles.  The  committee  reported 
that  the  general  saving  in  annual  cost  of  automobile  over 
horse-drawn  apparatus  was  not  remarkable  in  most  cases, 
interest  and  depreciation  charges  being  large  factors  of 
expense.  The  reported  savings  in  20  cities  ran  from  20 
to  40%,  the  lower  figure  applying  to  engines  and  the 
higher  to  ladder  trucks.  The  cost  of  fuel  has  been  found 
to  be  about  $5  per  hour  for  the  steamers  and  $2.50  per 
hour  for  the  gasoline-driven  pumps. 

The  Committee  on  Fire  Pumps  (H.  0.  Lacount,  of 
Boston,  chairman)  made  a  brief  report  in  which  they 
brought  in  some  revisions  in  tlie  specifications  for  steam- 
pump  stuffing  boxes,  and  recommended  the  horizontal 
parting  of  the  casings  of  centrifugal  pumps. 

The  Committee  on  Hydrants  and  Valves  (H.  0.  La- 
count,  of  Boston,  chairman)  had  found  that  available 
hydrants  for  mill  yards  were  in  need  of  redesigning  and 
after  conference  with  manufacturers,  it  had  drawn  up 
new  specifications  for  these  hydrants.  They  were  desig- 
nated as  two-way,  three-way,  etc.,  according  to  the  num- 
ber of  21/^-in.  hose  outlets.  The  specifications,  in  general, 
provided  for  greater  clearances  and  free  waterwaj's. 

The  Committee  on  Standard  Hose  Couplings  and  Hy- 
drant Fittings  for  Public  Service  (S.  M.  Griswold,  of 
New  York,  chairman)  reported  on  the  continuance  of  its 
efforts  to  have  standard  hose  fittings  adopted  by  the  whole 
country.  It  was  reported  that  there  were  now  54% 
of  the  total  municipalities  using  standard  fittings  or 
those  adaptable  to  standard. 

The  Committee  on  Gravity  Tanks  (Gorham  Dana,  of 
Boston,  chairman)  brought  in  some  general  specifications 
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for  concrete  reservoirs,  valve  pits  and  tanks,  which  it  was 
intended  should  be  in  addition  to  the  present  jirintcd 
recpiirenients  on  tanks,  replacing  some  iusutKcient  and  in- 
adequate sections  thereof. 

The  Committee  on  Automatic  Sprinklers  (E.  P.  Boone, 
of  New  York,  chairman)  biought  in  a  number  of  addi- 
tions and  improvements  to  the  existing  specifications  for 
this  type  of  fire-fighting  apjjaratus.  These  points  had 
to  do  largely  with  the  installation  of  sprinklers. 

The  Committee  on  Signaling  Systems  (Ralph  Sweet- 
land,  of  Boston,  chairman)  brought  in  some  atlditions  to 
the  rules  and  requirements  for  the  construction  and  use 
of  signaling  systems.  These  related  princi])ally  to  sug- 
gestions for  protection  against  lighting  and  the  use  of 
thermostats. 

Tests  of  Protective  Equipment — The  Committee  on 
Field  Practice  (C.  H.  Patten,  of  Cleveland,  Ohio,  chair- 
man) presented  the  advance  sheets  of  a  jjamphlet  entitled 
"Field  Practice  Manual  of  Fire  Protection,  Inspection 
and  Tests  for  Use  of  Inspectors,  Laymen,  Factory  Super- 
intendents and  Fire  Department  Inspection  Corps."  The 
committee  had  arranged  specific  and  detailed  instructions, 
intelligible  to  all  those  named  in  the  title,  covering  the 
more  essential  features  to  which  special  attention  needed 
to  be  given  in  order  that  the  efficiency  of  protective  in- 
stallations should  be  continually  kei)t  up.  The  pamphlet 
was  presented  to  the  members  for  their  study  and  at  tiie 
committee's  request  was  held  over  for  one  year  to  be 
adopted  at  the  next  convention  with  an  added  section  on 
inspection  for  fire  hazards.  However,  on  account  of  the 
demand  for  such  a  manual,  it  was  voted  to  reprint  the  in- 
structions (with  an  added  section  on  hazards)  for  distri- 
bution as  advance  information. 

Special  Fihe  Hazards — The  Committee  on  Explosives 
and  Combustibles  (C.  A.  Herkimer,  of  Philadelphia, 
chairman)  continued  its  work  of  outlining  the  rules  and 
requirements  for  fields  of  extreme  hazard.  This  report 
took  up  the  subjects  of  (1)  construction  and  installation 
of  gas  shutofl  valves  outside  buildings;  (2)  rules  for 
the  storage  and  use  of  fuel  oils  and  oil-burning  equip- 
ment, from  the  largest  to  the  s:nallest  installation;  (3) 
the  construction  and  installation  of  dip  tanks  for  lac- 
quers, etc. 

The  Electrical  Committee  (F.  E.  Cabot,  of  Boston, 
chairman)  reported  that  it  had  completed  and  adopted  a 
general  revision  of  the  so  called  National  Electrical  Code 
by  rewording  certain  technical  phrases  which  removed  the 
few  legal  obstacles  which  had  been  encountered  by  various 
municipalities  in  adopting  the  provisions  of  the  code  for 
their  building  requirements.  There  were  also  some  ad- 
vances in  the  rules  for  rubber-covered  wire,  armored 
cable,  and  conduit.  Perhaps  the  most  important  change 
was  in  making  the  grounding  of  alternating-current  sec- 
ondary circuits  mandatory.  This  step  was  taken  for  the 
greater  protection  of  life  by  removing  the  possibility 
of  chance  high  potentials  on  low-voltage  service  lines. 

The  Committee  on  Blower  Systems  for  Heating,  Venti- 
lating and  Stock  Conveying  (A.  Blauvelt,  of  Chicago, 
chairman)  presented  the  unique  statement  that  there 
was  little  that  the  committee  could  do  further  in  the  dis- 
cussion of  this  subject  or  the  improvement  of  existing 
conditions,  and  recommended  that  the  committee  be  ter- 
minated. A  short  report  was  presented  which  briefly 
summed  iip  the  uses  of  this  sort  of  apparatus,  with  the 
recommendation  that  while  it  was  practically  impossible 


to  have  a  iwsitivi;  cutoff  for  firi'  lietween  compartnieiitH 
connected  by  blower  flues,  yet  tlie  use  of  automatic  Bpriiik- 
Icrs,  automatic  dampers  and  signals  should  be  installed 
as  the  greatest  approach  to  safety  that  could  be  arranged. 

The  Committee  on  Manufacturing  Risks  and  Sjjecial 
Hazards  (Benjamin  Richards,  of  Boston,  chairman)  con- 
tinued its  work  of  studying  the  elimination  of  hazards 
in  various  special  fields  by  reporting  this  year  a  pamphlet 
on  the  improvenumt  of  shoe  factories.  These  brochures 
are  merely  of  informational  character,  being  sent  out 
widely  to  all  interested,  as  an  effort  to  reduce  the  fire 
losses  in  these  special  fields. 

Progress  Reports — "(ieneral  progress"  was  reported 
by  Committees  on  Standards,  Forest  Fires,  Mine  Fires, 
Coverings  for  Window  and  Door  Openings,  Controlling 
Equipment  for  Electric  Pumps,  Hose  for  Hazardous 
Fluids,  Private  Fire  Sup])lies  from  Public  Water  Mains, 
etc. 

Investigation  of     Prospective  Hydro- 
electric Power  Service  for  Re- 
liability 

By  H.  S.   Knowlton* 

The  investigation  of  possible  markets  for  power,  in 
territory  contiguous  to  water  power  which  seems  open 
to  advantageous  development,  is  a  familiar  phase  of  the 
preliminary  work  on  hydroelectric  projects.  The  com- 
mon implication  is  that  a  prospective  customer  will  jump 
at  the  chance  to  get  cheai)er  power,  provided  the  rates 
and  representations  of  the  new  concern  are  satisfactory. 

However,  there  is  another  side  to  the  si'ime  question — 
the  need  of  careful  scrutiny  by  the  prospective  cus- 
tomer of  the  service  which  the  power  company  can  un- 
doubtedly furnish. 

Few  problems  are  of  greater  interest  or  of  more  tech- 
nical difficulty  than  the  investigation  on  the  part  of 
the  industrial  plant  ow^ner  or  his  representatives,  of  the 
reliability  of  the  proposed  service.  In  some  conimuni- 
ties  transmitted  water  power  has  been  in  use  long  enough 
to  establish  the  reputation  of  its  distributors  for  su])ply- 
ing  energy  continuously  and  at  good  voltage  regulation 
over  very  extended  periods.  In  other  cases,  interru])tions 
are  frequent  and  fluctuations  in  electrical  pressure  se- 
vere; breakdowns  in  lines;  shortage  or  excess  of  water  at 
the  wheels  are  troublesome;  and  operat-'ug  conditions  on 
the  transmission  system  anything  but  stable.  Finally,  the 
manufacturer,  seeking  a  cheap  supply  of  reliable  energy, 
may  have  to  face  the  question  of  deciding  how  far  it  will 
pay  to  trust  his  requirements  to  the  possibilities  of  a  new 
or  partially  completed  transmission  and  distribution  sys- 
tem offering  power,  it  is  true,  at  low  and  attractive  rates 
but,  to  some  degree  at  least,  uncertain  as  to  the  quality  of 
service  from  month  to  month  in  season  and  out. 

The  solution  of  such  problems  is  primarily  a  task  for 
the  consulting  engineer,  or  at  least  is  a  process  calling  for 
the  exercise  of  no  small  amount  of  technical  as  well  as 
commercial  ability.  The  fact  that  the  economy  of  the 
proposed  service  at  the  rates  offered  has  been  demon- 
strated, does  not  for  a  moment  free  the  prospective  pur- 
chaser from  investigating  the  reliability  of  the  supply 
which  he  is  likelv  to  receive.     In  the  administration  of 
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large  industrial  establishments,  whose  daily  fixed  and 
operating  costs  are  maintained  on  a  great  scale,  some- 
thin.^  more  than  a  fair  certainty  of  good  service  must 
be  considered  even  if  the  proffered  contract  contains  stiff 
penalties  for  interruptions  or  allowances  for  bad  regu- 
lation. In  many  such  cases,  the  value  of  a  rebate  for  lost 
service  cannot  adequately  express  the  damage  done  by 
a  prolonged  shut-down ;  the  necessity  of  continuous  pro- 
duction transcends  the  benefits  of  any  probable  award  by 
the  courts  to  the  consumer  whose  service  has  been  de- 
faulted. The  reliability  of  electrical  service  everywhere 
in  general  has  no  great  weight  in  such  cases  and  the 
standards  of  hard-headed  business  acumen  are  the  ones 
upon  which  the  decision  to  buy  or  not  to  buy  must  be 
based.  The  rise  of  successful  transmission  systems,  and 
their  steady  growth  in  acceptability  throughout  great 
areas  economically  tributary  to  their  generating  stations, 
is  evidence  enough  that  the  exacting  requirements  of 
modern  industry  are,  in  numerous  instances,  being  splen- 
didly met  by  purveyors  of  hydroelectric  power.  But 
this  foundation  of  general  engineering  achievement  can 
support  no  project  not  found  dependable  after  rigorous 
investigation  of  every  important  detail  of  its  material 
quality;  it  permits  no  haphazard  acceptance  of  pros- 
pectus data. 

The  importance  of  this  question  makes  it  desirable  that 
the  general  method  of  attacking  it  shall  be  familiar  to 
the  industrial  executive,  even  though  he  have  the  benefit 
of  the  best  engineering  advice.  Any  failure  in  the  regular 
course  of  shop  output  due  to  insufficient  earlier  considera- 
tion of  power  requirements  exacts  a  heavy  toll  if  it  occurs 
during  a  time  when  men  and  machines  are  being  forced 
to  meet  rush  orders  upon  which  the  reputation  of  the 
establishment  depends.  Contingencies  must  be  antici- 
pated and  time  devoted  to  the  study  of  the  hydroelectric 
power  company's  resources,  including  a  minute  study 
of  the  reports  of  engineering  advisers,  is  well  spent  by 
the  industrial  executive  who  would  limit  the  uncertain- 
ties which  surround  his  business,  to  the  smallest  possible 
amount. 

To  illustrate  the  important  factors  in  an  investigation 
of  service  reliability,  the  writer  will  outline  the  pro- 
cedure in  a  recent  instance,  where  a  manufacturing  com- 
munity was  considering  the  wisdom  of  purchasing  power 
derived  from  two  interconnected  hydroelectric  systems 
under  a  common  control.  The  investigation  chiefly  con- 
cerned the  probable  character  of  service  which  the  hydro- 
electric companies  could  give  and  whether  the  manu- 
facturers would  benefit  by  competition  between  the  for- 
mer and  a  well-established  central  station.  Tt  appeared 
at  the  outset  that,  aside  from  the  question  of  intelligent 
management,  the  character  of  the  service  would  dej>end 
largely  upon  (1)  the  design  and  equipment  of  the  power 
stations  and  transmission  lines  (2)  the  condition  of  the 
.•'ater-supply  and  (.3)  the  character  and  amount  of  the 
loa-'  carried.  Investigation  soon  showed  that  the  plants 
and  lines  in  operation  and  under  construction  were  well- 
designed  and  apparently  represented  the  best  modern 
practice.  T.bis  point  having  been  determined  by  compe- 
tent engineering  inspection,  the  important  question  of 
generating  capacity  came  up. 

An  examination  was  made  of  the  number  and  rating 
of  generating  units  in  each  station  and,  following  the  tab- 
ulation of  these,  a  careful  st\idy  of  existing  stream  gag- 
ings  available  among  the  data  of  the  U.  S.  Geological 


Survey.  The  point  was  brought  out  that  the  average 
output  of  the  main  generating  station  of  the  older  of 
the  two  hydroelectric  systems  must  be  far  below  its  rated 
capacity  on  account  of  the  large  fluctuations  in  the  river 
discharge.  A  further  disadvantage  was  emphasized  in 
that  the  reservoir  capacity  above  the  dam  at  this  station 
was  only  sufficient  to  store  approximately  the  normal  12- 
hr.  flow  of  the  stream.  At  times  also,  the  river  flow 
was  found  to  be  almost  negligible,  so  that  under  ex- 
treme low-v/ater  conditions  only  a  small  load  could  be 
carried  L>y  ■'he  station.  High  water  was  likewise  a  draw- 
back. Oil  one  occasion  during  the  investigation,  when 
the  water  was  high  on  account  of  spring  floods  although 
not  at  its  highest,  this  plant  was  observed  to  generate 
only  35%  of  its  rated  capacity.  At  that  time,  the  tur- 
bines were  not  up  to  normal  speed,  the  frequency  rang- 
ing about  314%  below  normal. 

This  question  of  frequency  is  one  of  the  most  vitally 
important  in  the  operation  of  a  transmission  and  dis- 
tribution network  by  alternating-current,  and  its  influence 
upon  production  is  so  well  recognized  that  the  best 
managed  transmission  systems  provide  automatic  alarms 
at  their  operating  headquarters  for  the  warning  of  load 
dispatchers  in  case  abnormal  values  are  attained.  In 
such  networks,  much  larger  percentage  changes  in  volt- 
age may  safely  be  permitted  than  can  be  allowed  in  the 
frequency,  which  bears  so  directly  upon  the  speed  of 
motors  in  plants  served  by  the  system.  In  any  study 
of  service  reliability,  therefore,  ample  observations  of 
this  factor  are  essential. 

It  was  also  shown  that  any  plan  for  the  increased 
storage  of  water  in  the  river  basin  above  this  plant  was 
of  doubtful  practicability  on  account  of  the  many  inter- 
ests involved  and  the  necessity  for  enormous  storage  to 
serve  the  various  installations  on  the  stream  at  the  rel- 
atively low  heads  employed. 

A  similar  examination  was  made  of  the  flowage  of  the 
river  upon  which  the  second  group  of  generating  units 
was  located,  the  Geological  Survey  reports  showing  the 
stream  to  be  extremely  variable  or  "flashy"  in  its  char- 
acteristics. Large  storage  reservoirs  were  seen  to  be  ab- 
solutely necessary  to  realize  anything  like  approximately 
continuous  and  steady  service.  The  development  plans 
of  the  company  included  such  reservoir  construction 
with  necessary  dams  capable  of  storing  a  total  of  about 
six  billion  cubic  feet  of  water,  and  it  appeared  that  if  the 
complete  project  of  utilizing  the  entire  available  fall  of 
the  river  should  be  carried  out,  an  average  development 
equal  to  48,000  kw.,  or  the  rated  capacity  of  the  gen- 
erating stations,  could  be  secured  for  3600  hours  per 
year,  permitting  10-hr.  runs  and  delivering  170,000,000 
kw.-hr.  per  annum.  There  was  some  question  whether, 
considering  the  requirements  of  vegetation  and  natural 
evaporation,  the  full  capacity  of  one  of  the  large  reseP 
voirs  could  be  attained  in  a  dry  year,  but  on  this  sys- 
tem the  existence  of  various  steam  auxiliaries  at  certain 
industrial  plants  formerly  operated  by  mechanical  power 
or  .steam-produced  electricity  was  a  factor  in  guarantee- 
ing a  reasonably  reliable  service. 

The  projected  reservoirs  were  the  key  to  the  whole 
power  situation.  Without  them  the  plants  on  the  two 
rivers,  even  though  interconnected  for  supplementary 
operation,  could  not  give  a  normal  service  without  ser- 
ious difficulty  and  expense.  With  these  storage  facili- 
ties, the  desirability  of  the  power  was  readily  established. 
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The  plants  wuru  located  as  a  rule  from  150  to  200 
miles  from  the  market  in  question,  and  figures  covering? 
the  total  cost  of  construction  for  the  entire  i)ro]eet  gave 
aliout  $1'.3,00(),000  as  the  investment  necessary  to  com- 
plete the  develoi)ments.  The  engineers  who  investigated 
the  situation  estimated  that  the  com])any  could  aitord  t" 
deliver  energy  at  the  proposed  market  at  about  Ic.  per 
kw.-hr.  Operating  expenses  for  the  generating  system 
were  figured  at  $400,000  per  year,  fixed  charges  being  es- 
timated at  $900,000.  This  made  the  cost  of  energy  ex- 
ceetlingly  attractive,  and  a  high  degree  of  reliability  was 
further  assured  by  the  transmission-line  arrangements 
proposed,  which  included  a  double-loo])  system  connect- 
ing practically  all  the  generating  stations  and  large  users 
of  power. 

Regarding  the  question  of  competition  between  the 
hydroelectric  organization  and  the  local  central  station 
company,  the  opinion  from  the  manufacturers'  viewpoint 
was  that  if  the  latter  should  establish  a  tide-water  plant 
equipped  with  very  high-powered  turbines,  it  could 
probably  afford  to  sell  energy  at  as  low  a  price  as  the 
transmission  concern. 

It  is,  perhaps,  not  generally  realized  that  with  the 
larger  sizes  of  steam  turl)ines,  electric  energy  can  be  de- 
veloped at  a  labor  cost  of  not  far  from  y^  mill  per  kw.- 
m  the  boiler-room  and  coal  handling  plant,  with  switch 
board  work  and  supervision  by  the  chief  engineer.  This 
is  assuming  a  20,000-kw.-unit  run  at  full  load  say  80 
hr.  per  day,  with  a  25%  overload  for  four  hours.  Care- 
ful preliminary  analyses  of  station  costs  to  be  expected, 
as  very  large  plants  of  this  sort  develop,  indicate  that 
power  can  probably  be  placed  upon  the  busbars  of  the 
generating  station  at  from  I  to  i/^c  per  kw.-hr.,  even  with 
coal  at  $4  per  ton.  This  means  that  a  very  large  cen- 
tral station,  and  particularly  one  having  a  substantial 
power  load  during  the  daylight  hours,  can  compete 
closely  with  transmitted  water  power,  even  when  all  the 
charges  are  taken  into  account. 

In  the  case  under  investigation,  the  potential  pur- 
chasers of  service  have  a  choice,  speaking  in  a  broad  way, 
between  two  independent  interests.  The  shorter  distri- 
bution lines  of  the  local  company  favor  the  latter  on  the 
score  of  service  reliability,  for  a  transmission  system, 
covering  many  miles  of  country  and  running  from 
county  to  county,  is  inevitably  subject  to  hazards  un- 
known in  the  administration  of  lower  potential  systems, 
many  of  whose  lines  may  be  located  underground  with 
increased  safety  and  continuity  of  operation.  This 
phase  of  the  case  selected  is  incidental  to  the  main  line 
of  inquiry  taken  by  the  writer  but,  in  passing,  it  may  be 
noted  that  one  opinion  widely  accepted  is  that  the  whole 
situation  will  be  strengthened  by  a  co-operative  agree- 
ment between  the  two  organizations.  Under  this  the  cen- 
tral station  will  attend  to  the  local  sale  and  distribution 
of  the  transmission  company's  energy  (with  the  inter- 
change of  energy  or  not  according  to  engineering  and  op- 
erating considerations  beyond  the  scope  of  this  article). 

Summing  up  the  points  noted  above,  it  appears  (1) 
that  the  investigation  of  service  reliability  in  hydro- 
electric systems  is  an  engineering  problem,  but  one  with  a 
decided  commercial  twist,  (2)  that  it  involves  the  deter- 
mination of  hydraulic  capacities  and  quality  of  speed 
regulation,  (3)  that  it  includes  the  study  of  any  avail- 
able records  of  interruptions  and  their  causes,  (4)  the 
scrutiny  of  the  quality  of  old  plants  and  systems,   (5)  the 


new  designs  and  construction,  (fi)  the  consideration  of 
need  for  duplicate  and  loo|)ed  lines,  (7)  the  auxiliary 
sources  of  |)ower,  (8)  the  existing  costs  of  production 
and  the  reasonableness  of  the  rates  olTered  and  (!*)  the 
standing  of  the  concern  as  a  business  enterprise.  More 
and  more  must  the  large  consumer  of  power  investigate 
the  outside  seller  of  such  service  with  something  like 
the  thoroughness  with  which  the  purcha.ser  of  its  secur- 
ities requires  a  certificate  of  good  business  health. 

In  the  case  cited,  it  appeared  tiiat  a  single  engineering 
feature  was  the  cornerstone  of  the  whole  enterprise,  so 
far  as  the  reliability  of  future  hydroelectric  service  on 
a  normal  scale  was  concerned.  In  other  instances,  it 
will  be  found  that  the  presence  or  ab.sence  of  an  adequate 
operating  organization,  the  provision  of  duplicate  lines 
or  some  other  similar  element  will  be  sufficient  to  turn 
the  scale  for  or  against  the  proposed  service  under  the 
conditions  then  prevailing.  Reliability  is  coming  to  be  a 
more  important  industrial  question  than  the  mere  con- 
tract price  of  service.  Yet  even  an  unreliable  service 
may  have  a  place  of  great  value  in  specific  instances 
under  the  name  of  secondary  or  casual  power.  The  in- 
vestigation of  hydroelectric  service  in  no  sense  implies 
that  its  general  reputation  is  unfavorable.  It  is  simply 
a  precaution  which  increasing  costs  of  doing  business 
render  desirable ;  it  is  only  another  case  where  a  prudent 
executive  would  not  offhand  contract  for  the  purchase  of 
important  supplies  on  receipt  of  a  low  quotation. 

The  Government  and  Public  Works  of 
Delhi,  India* 

By  Tom  Salkieldj 

Delhi  is  a  flrst-class  municipality  possessed  of  important 
powers  for  local  self-government,  which  have  always  been  ex- 
ercised in  a  satisfactory  manner  for  the  benefit  of  the  250,000 
inhabitants. 

The  municipality  consists  of  24  members,  of  whom  12  are 
elected  and  12  nominated  by  the  deputy  commissioner.  In 
order  that  the  interests  of  the  different  communities  may  be 
safeguarded,  the  representation  consists  of  8  Europeans.  10 
Hindus,  and  6  Mohammedans. 

The  deputy  commissioner  is  ex-officio  president  of  the 
municipality,  and  is  supported  by  two  vice-presidents,  one  a 
Hindu  and  the  other  a  Mohammedan. 

All  the  important  work  of  the  municipality  is  first  dealt 
with  by  small  committees,  who  present  their  reports  to  the  full 
body  of  members,  a  meeting  of  which  is  held  weekly. 

The  city  is  divided  into  15  wards,  and  each  ward  member  is 
vested  with  minor  powers,  and  has  much  influence  in  the  final 
disposal  of  matters  relating  to  his  ward. 

\V.A.TER-WORKS 

The  city  possesses  excellent  water-works.  The  source  of 
supply  is  the  River  Jumna. 

The  works  were  inaugurated  in  the  year  1890,  when  the  sole 
source  of  supply  was  from  a  chain  of  84  infiltration  wells  sunk 
along  the  bank  of  the  River  Jumna,  which  were  calculated  to 
yield  1,7S0,000  [imp.]  gal.  in  16  hours;  but  from  the  start 
there  was  trouble,  as  sand  was  drawn  into  them,  and  by 
the  year  1893  the  supply  of  water  had  considerably  diminished. 
A  second  series  of  infiltration  wells.  60  in  number,  was  con- 
structed; but  in  the  year  1896  the  yield  had  dropped  to  611.000 
gal.  in  16  hours,  and  was  so  insufficient  that  direct  pumping 
from  the  river  had  to  be  resorted  to,  when  sedimentation  tanks 
and  sand  Ulter  beds  were  established.  These  infiltration  wells 
are  no  longer  used  as  a  source  of  direct  supply,  but  have  recently 
been  put  to  a  use  not  originally  intended.  When  the  river  is  in 
flood  during  the  inonsoon  period  it  carries  a  large  quantity  of 
silt  in  suspension,  which  gave  much  trouble  by  scoring  the 
pump-rods  and  clogging  up  the  filter-beds,  but  owing  to  the 
head  of  water  in  the  river  at  such  times,  the  infiltration  wells 

•Slightly  condensed  from   the   "Journal  of  the  Royal  Sani- 
tary Institute"    (London)    tor   November,    1912. 
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stand  full  of  clear  water,  and  from  them  water  is  drawn  and 
passed  through  the  fllter-beds. 

The  head  works  have  been  further  enlarged  to  provide  an 
adequate  supply  of  water  for  the  recent  great  Durbar.  The 
works  are  not  finished,  but  on  completion  will  consist  of  the  fol- 
lowing: 

INTAKE. — There  are  three  Worthington  horizontal  triple 
expansion  multiple  pumps,  any  two  of  which  can  be  coupled 
together.  Each  pump  is  13  i.hp,  and  capable  of  raising  80,000 
gal.  an  hour  through  two  14-in.  rising  mains  to  the  sedimenta- 
tion tanks  against  a  head  of  32  ft.,  including  suction  and  loss  by 
friction. 

MAIN  PLANT  —  There  are  two  Worthington  horizontal 
triple  expansion  multiple  pumps,  each  90  i.hp.,  capable  of  lift- 
ing 108,000  gal.  an  hour;  one  Worthington  horizontal  triple  ex- 
pansion multiple  high-duty  pump  capable  of  lifting  160,000  gal. 
an  hour  is  now  being  installed.  In  each  case  the  pump  lifts 
water  through  cither  an  18-  or  20-in.  rising  main  6100  ft.  long  to 
the  service  reservoir  on  the  Ridge  against  a  head  of  155  ft.,  in- 
cluding suction  and  loss  by  friction. 

The  service  reservoir  has  a  capacity  of  2,500,000  gal.  The 
settling  tanks  are  two  in  number,  and  each  is  divided  into  three 
compartments. 

The  original  filter  beds  were  six  in  number,  each  113x80  ft., 
but  the  number  is  now  being  increased,  and  on  completion  will 
consist,  in  addition  to  the  original  six,  of  six  filters,  each  170x100 
ft.  Also  there  is  one  17-ft.  diameter  Jewel  Alter,  capable  oJ 
dealing  with  500,000  gal.  in  24  hours.  The  consumption  of 
water  during  the  year  1911  was  10  gal.  [l2  U.  S.  gal.]  per  head 
per  day. 

The  filters  were  designed  to  filter  at  the  rate  of  40  gal.  per 
sq.ft.  per  24  hours  [about  2,100,000  U.  S.  gal.  per  acre],  but  prior 
to  the  extension  of  the  plant,  they  had  to  be  worked  at  a  much 
higher  rate. 

To  enable  the  settling  tanks  and  filters  to  work  continu- 
ously, a  clear  water  reservoir  has  recently  been  constructed  to 
collect  the  filtered  water  during  the  hours  when  the  main  en- 
gines are  not  working.  This  reservoir  is  divided  into  two  com- 
partments, each  capable  of  holding  600,000  gal. 

From  time  to  time,  samples  of  water  are  taken  for  analysis 
and  the  results  have  always  been  satisfactory. 

The  supply,  in  common  with  similar  works  in  India,  which 
draw  water  from  a  river,  is  liable  to  pollution  from  several 
sources,  the  most  serious  at  Delhi  being:  (I)  the  placing  of  dead 
bodies  in  the  river;  (2)  the  washing  of  clothes  near  the  intake; 
(3)  the  proximity  of  the  villages  Chandrawal  and  Wazirabad  on 
the  west  bank  of  the  river  about  }  mile  and  2J  miles  respectively 
from  the  intake;  (4)  the  Xajafgarh  Canal  which,  I  have  no  doubt, 
receives  drainage  along  its  course  and  which  discharges  into  the 
river  about  2J  miles  above  the  intake. 

It  is  of  interest  to  record  that  throughout  the  city  a  gratui- 
tous supply  of  filtered  water  is  given  by  means  of  standposts. 
This  has  had  a  wonderful  effect  upon  the  health  of  the  com- 
munity, as  diseases  such  as  cholera,  enteric  fever  and  Delhi 
boils  have  ceased  to  be  endemic. 

Great  waste  of  water,  unfortunately,  occurs  at  every  stand- 
post,  owing  to  carelessness  and  improper  usage.  The  Delhi  in- 
habitant, in  common  with  mankind  generally,  fails  to  appreci- 
ate blessings  easily  obtained. 

Wells  have  been  used  for  supply  from  time  immemorial, 
and  have  been  brought  to  a  high  state  of  efficiency  in  India,  and 
to  this  day,  although  there  is  an  adequate  and  cheap  supply  of 
pure  water  from  the  municipal  mains,  a  large  number  of  people 
prefer  to  obtain  water  for  drinking  purposes  from  certain  wells 
which  have  a  high  reputation.  In  the  hot  weather  the  water 
from  these  wells  is  cold,  which,  perhaps,  is  the  chief  cause  of 
their  popularity. 

Religious  susceptibilities  were  at  first  responsible  for  a 
temporary  boycott  of  the  municipal  water-supply;  but  as  soon 
as  the  advantages  were  realized  prejudices  ceased  to  exist,  and 
the  acceptance  of  the  municipal  supply  is  now  so  general  that 
large  extensions  of  the  works  are  necessary.  The  chief  religious 
prejudices  were  that  low  caste  people  obtained  their  water  from 
public  standposts,  and  that  leather  washers*  were  inserted  in 
private  taps. 

DRAINAGE 

When  the  present  city  was  designed  by  the  Moghal  Em- 
peror Shah  .Jahan  some  time  between  the  years  1635  and  1650, 
he  provided  a  system  of  underground  sewers,  which  were  con- 
structed of  stone  masonry,  some  with  flat  stone  beds  and  others 
without  any  bed. 

Many  of  these  old  sewers  have,  within  recent  years,  been 
re-inverted,  put  into  proper  repair,  and  used  as  stormwater 
sewers. 

So  accurately  were  they  laid  that  in  many  places  the  new 
system  follows  along  the  old  alignments  and  with  similar  gradi- 
ents. 


•The  fact   that  the   cow   Is   a   sacred  animal   In   India   may 
explain  this  particular  prejudice. — Ed. 


In  connection  with  the  fortifications  of  the  city,  and  as  a 
further  means  of  defence,  walls  were  built,  and  a  deep  moat  en- 
circled them  outside.  Into  this  moat  each  old  sewer  emptied 
its  quota  of  sullage  water.  This  moat  was,  about  the  year  1898, 
converted  into  an  open  intercepting  sewer.  The  invert,  de- 
signed to  take  the  dry-weather  flow,  is  in  brickwork  of  semi- 
circular section,  and  the  benchings  and  the  side  retaining  walls 
of  stone. 

This  open  sewer  has  a  gradient  of  1  in  500,  and  discharges 
sullage  water  onto  a  large  tract  of  land  about  1}  miles  outside 
the  south  gate  of  the  city,  on  which  area  crops,  chiefly  sugar 
cane,  are  grown. 

In  consequence  of  the  rapidly  growing  importance  of  all 
land  outside  the  city  walls,  and  with  the  ultimate  object  of  con- 
structing a  circular  road  around  the  city,  outside  the  walls,  the 
open  intercepting  sewer  is  now  being  arched  over,  and  on  the 
site  thus  made  available  it  is  hoped  that  the  proposed  road  will 
be  constructed  and  bordered  with  a  continuous  garden,  which 
will  add  much  to  the  beauty  and  sanitary  amenities  of  the  city. 

In  every  street  on  which  houses  exist  open  side  drains  have 
been  constructed  to  convey  sullage  water  into  the  underground 
sewers,  and  thence  into  the  large  intercepting  sewer  which  en- 
circles the  city  wall. 

Up  to  the  year  1906  no  serious  attempt  had  been  made  to 
carry  out  the  proper  drainage  of  the  city,  although  schemes 
had  been  prepared  for  the  undertakings.  At  that  time  in  almost 
every  road  of  the  third  and  fourth  class,  as  deflned  under  my 
note  on  roads,  suilage  water  meandered  along  the  sides  or 
down  the  center.  If  the  liquid  was  of  sufficient  volume  it  ultl- 
•  mately  found  an  escape  into  an  old  sewer,  but  generally  it  was 
either  absorbed  into  the  earth  or  evaporated  by  the  sun.  This 
state  of  affairs  no  lo.iger  exists.  Many  streets  in  the  city  and 
suburbs  took  their  name  from  their  filthy  surroundings,  such  as 
"ganda  nalas,"  meaning  dirty  water-channels. 

The  levels  of  the  city  and  all  suburban  areas,  except  one» 
allow  the  sullage  water  in  the  sewers  to  gravitate  into  the  inter- 
cepting sewer  without  any  intermediate  lifting.  The  suburb 
where  pumping  is  necessary  is  a  small  one,  for  which  a  plant 
consisting  of  a  pump  well,  two  12  b.hp.  Hornsby  oil  engines, 
and  two  6-in.  low-lift  centrifugal  pumps  are  now  being  In- 
stalled. Each  pump  is  capable  of  delivering  400  gal.  per  min. 
through  an  8-in.  rising  main  against  a  total  head  of  38  ft. .'in- 
cluding friction  and  suction. 

The  system  of  drains  and  sewers  is  designed  for  dealing  with 
liquids  only,  and  this  of  course  makes  the  sanitation  of  Delhi 
a  very  difficult  problem,  as,  in  addition  to  the  daily  cleaning 
of  150  miles  of  open  drains,  the  annual  disposal  of  1,250,000  cu.ft. 
of  dry  refuse,  and  upwards  of  2,000,000  cu.ft.  of  domestic  refuse 
and  nightsoil  is  a  big  undertaking. 

REFUSE  COLLECTION  AND  DISPOSAL 

The  bulk  of  the  clean  dry  refuse  is  disposed  of  to  brick 
burners,  but  it  is  of  low  calorific  value.  The  nightsoil  Is 
trenched.  The  trenching  grounds  are  about  two  miles  outside 
the  city,  and  for  this  purpose  250  acres  of  land  are  required. 

After  trenching  any  area  one  year  is  allowed  to  elapse  be- 
fore such  land  is  put  under  cultivation,  and  after  six  years  of 
cultivation  the  area  is  again  trenched.  About  40  acres  of  fresh 
land  per  annum  are  required  for  trenching. 

As  the  habits  of  Eastern  people  are  frequently  so  different 
from  those  residing  in  the  West,  the  lot  of  the  English  sanitary 
officer  in  most  of  the  larger  cities  of  India[is  a  constant  succes- 
sion of  disappointments,  as  all  working  under  him  have  had  no 
Western  training  in  sanitary  science. 

Complaints  are  frequently  made  by  wealthy  Indians  of 
dirty  surroundings,  but  many  of  these  people  forget  that  clean- 
liness, like  the  proverbial  charity,  should  begin  at  home. 

One  of  the  most  extraordinary  survivals  of  the  old  days  is 
what  is  known  in  Delhi  as  "birat,"  the  hereditary  right  of  a 
family  of  Mehtars  or  sweepers  to  remove  filth  and  rubbish  from 
a  number  of  private  houses,  for  which  they  receive  payment  in 
kind   (food  and  clothes)  as  well  as  cash. 

The  sweeper  or  Mehtar  caste  in  the  larger  cities  of  India  is 
rapidly  decreasing  in  numbers,  not  through  lack  of  virility,  but 
in  consequence  of  the  spread  of  education  and  the  efforts  of  the 
various  missions,  who  secure  low-caste  people  and  raise  their 
status  much  more  easily  than  is  possible  with  the  higher  castes. 

As  this  caste  alone  will  undertake  scavenging  work  the 
problem  of  sanitation  becomes  yearly  more  and  more  difficult. 
The  sweeper,  knowing  hie  value,  has  banded  hii  jself  into  a  most 
powerful  Trade  Union,  by  means  of  which  he  is  able  to  Intim- 
idate not  only  his  hereditary  employer,  but  also  the  munici- 
pality. He  has  learned  that  with  British-made  laws  ho  can 
work  or  play  as  he  thinks  fit,  and  consequently  the  comfort, 
health,  and  even  the  lives  of  the  people  are  to  a  very  large  ex- 
tent at  his  mercy. 

All  solid  refuse  matter  is  received  at  depots  known  as  a 
"Dalaos."  from  the  Urdu  word  "Dalna,"  to  deposit,  and  from 
such  places  it  is  taken  by  bullock-drawn  cnrts  tn  trenching 
grounds   outside    the    city,    which   are    cultivated    in    rotation. 
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This  systom  leaves  much  to  bo  dCBirotl,  and,  nlthouKh  to  the 
land  iH  returned  that  which  conicH  from  it,  the  cycle  Btunds  con- 
demned when  dealing  with  larKO  coiriinunitlOH. 

PalliativcH  have  been  tried.  1  wantud  to  introduce  a  syBtom 
of  hoppers  which  obviated  all  handlinK  of  the  refuse,  but  It  was 
never  seriously  taken  up.  Mechanical  traction  for  quickly  ro- 
movinsf  the  refuse  matter  from  the  city  is  now  being  considered, 
but  the  only  solution  will  bo  the  provision  of  a  water-borne 
system  of  sewage  disposal  and  the  erectom  of  refuse  destructor. 

Until  these  are  introduced  and  the  people  have  been  edu- 
cated to  understand  that  the  streets  are  not  dumping  grounds 
for  refuse,  and  the  open  drains  not  elongated  roceptables  for 
filth,  the  sanitation  of  Delhi  will  not  be  as  perfect  as  the  authori- 
ties desire  it  to  be.  The  sanitary  superintendent  has  a  thankless 
task  in  keeping  together  his  wayward  and  undisciplined  bat- 
talion 1000  strong  of  city  sweepers  and  bhishtios. 

STREETS  AND  ROADS 

Tho  roads  inside  the  city  may  be  summarized  as  follows  : 
Ist  class,  10.2  miles;  2nd  class,  4.25;  3rd  class,  11.2;  4th  class,  40.4. 
Total,  6U.05  miles.*  The  total  length  of  roads  in  the  Civil 
Station  and  the  roads  connecting  the  city  with  the  suburbs 
(all  first  class  roads)  is  29.57  miles.  The  suburban  roads  are  as 
follows;  Ist  class,  7.58  miles;  2nd  class,  .74;  3rd  and  4th  class, 
24.4.  Total,  32.72  miles.  The  grand  total  of  roads  is  128.34 
miles. 

The  roads  of  the  first  three  classes  are  constructed  of  either 
limestone,  known  as  "Kunkar,"  or  the  local  ridge  stone,  broken 
to  proper  size  and  known  as  "Rori." 

The  important  roads  are  lighted  by  electricity,  and  a  com- 
plete system  of  electric  tramways  traverses  the  city  and  links 
up  the  distant  suburbs. 

GENERAL   FEATURES 

Delhi  is  well  provided  with  gardens,  which,  apart  from  their 
charm,  form  excellent  lungs.  They  are  owned  by  the  munici- 
pality, and  are  in  the  charge  of  an  English  superintendent  of 
gardens. 

The  Municipal  Central  Hospital  is  a  large  and  important  in- 
stitution. 

The  work  of  medical  relief  is  very  extensive,  as  municipal 
dispensaries  exist  in  many  parts  of  the  city. 

A  veterinary  municipal  hospital  has  recently  been  erected, 
where  much  excellent  work  has  been  done  to  relieve  the  suffer- 
ings of  all  kinds  of  domestic  animals. 

\^  The  slaughter-house,  vegetable  market  and  minor  markets 
are  under  municipal  control.  With  the  rapid  growth  of  the  pop- 
ulation and  the  increasing  importance  of  the  city,  additional 
and  more  extensive  markets  must  be  provided,  and  the  existing 
n^rkets  will  have  to  be  reconstructed  on  improved  lines. 

The  municipality  possesses  much  valuable  land  and  many 
properties,  including  the  central  police  stations  and  all  other 
police  substations  throughout  thj  city,  fifteen  in  number. 

As  a  safeguard  against  destructive  fires,  two  of  Messrs. 
Merryweather  and  Co.'s  engines  have  recently  been  purchased 
and  housed  in  a  new  central  fire  brigade  station,  in  connection 
with  which  quarters  for  tht  engineers  and  the  brigade  have 
also  been  built. 

The  Town  Hall  is  a  very  fine  budding,  the  Durbar  Hall,  in 
•which  the  city  fathers  meet,  being  one  of  the  finest  in  India. 
In  front  is  a  statue  of  the  late  Queen  Victoria. 

In  front  of  the  statue,  and  standing  in  the  middle  of  the 
main  street  of  Delhi,  the  world-famous  Chandni  Chowk,  is  a 
clock  tower|with  four  faces  and  a  chime  of  bells. 

Delhi  of  today  has  gone  far  along  the  road  of  municipal 
management  and  amenities,  and  has  studied  the  health  and  com- 
fort of  her  citizens;  but  the  age  of  British  adn.inistration  has 
been  one  of  efficiency  and  utility  rather  than  of  beauty,  and  we 
have  added  no  great  building  of  architectural  pretensions 
which  can  stand  bes'de  the  great  masterpieces  bequeathed  by 
our  predecessors. 

Delhi  is  again  to  take  her  stand  as  an  Imperial  city,  and 
Phoenix-like  from  the  ashes  and  ruins  of  past  cities  the  piles 
are  to  rise  which  are  to  hold  the  Viceroy  of  our  sovereign,  and 
the  councillors  and  machinery  by  which  the  great  continent  of 
India,  with  its  millions  of  inhabitants,  is  governed. 

The  task  of  the  town  p. anners  of  the  Imperial  capital  would 
appear  to  be  to  build  not  only  a  city  which  will  set  the  high- 
water  mark  for  India  for  the  tide  of  municipal  perfection  and 
sanitation,  but  one  which  in  stately  beauty  will  also  outrival 
both  the  massive  grandeur  of  old  Taglak's  city  and  the  inlaid 
magnillcence  of  the  Moghai  palaces  in  the  Fort. 

•First-class  roads  comprise  all  the  important  thorough- 
fares within  municipal  limits.  Second-class  roads  comprise 
all  the  narrow  carriage  wavs  linking  up  roads  of  the  first 
class.  Third-class  roads  comprise  all  narrow  roads  for 
wheeled  traffic  from  roads  of  the  second  class,  and  leading 
chiefly  to  roads  of  the  fourth  class,  which  consist  entirely  or 
narrow  roads,  over  which  vehicular  traffic  is  impossible.  Moat 
of  the  roads  of  the  fourth  class  are  paved  with  Delhi  stone 
setts  [blocks]. 


A  <N>nl-Mln<-  Kxplualon  In  the  Imporlal  Mine,  at  B<;II«  Val- 
ley. Ohio,  cauHcd  the  death  of  16  men  on  May  17. 

A   UnHollne    RzploMlon    dciitroyed   the    plant    of   the   Lapeer 

Gas  &   Electric  Co..  of  Lapeer.  Mich.,    on   May   7. 

Thr    llurMtluK   of  ■    lllKb-l>rriiiiurr    i'yllndrr    of   one    of    the 

engines  of  the  (ii-rman  torpodo-boal  ".S.  148."  while  the  v<'B- 
sel  was  participating  In  maneuvers  near  Helgoland,  Ger- 
many, on  May  14.  killed  four  of  the  crew  and  aerlously  Injured 
three  others. 

A  Gnu  Kxplniilon  In  a  manhole  at  Fifth  and  Perry  Sts., 
Daylon,  Ohio,  on  May  7.  caused  serious  Injuries  to  five  em- 
ployi-es  of  the  Dayton  Gas  Co.  The  men  were  In  the  manhole 
searching  for  a  leak  which  had  caused  an  explosion  a  few 
days  pri-vloualy.  It  la  believed  the  gas  was  Ignited  by  a 
spark  caused  by  friction  In  removing  a  scrvlcc-pipe  con- 
nection. 

An  Kxploalon  of  Gaaoilne  at  the  works  of  the  Baker  Castor 

Oil  Co..  Jersey  City,  N.  J.,  caused  the  death  of  two  employees 
and  serious  injuries  to  two  others  on  May  13.  Gasoline  and 
naphtha  were  stored  In  five  large  tanks  In  a  separate  building 
from  the  other  works.  There  Is  said  to  have  been  no  Are  or 
light  In  this  building,  and  the  cause  of  the  explosion  Is 
unknown. 

A   IllaNt   ContalnlDK  40,550   lb.   of  Powder   was  exploded    at 

tho  quarries  of  the  St.  Louis  Portland  Cement  Oo..  at  Belle- 
fontaine.  Mo.,  on  May  3.  A  safety  zone  of  1500  ft,  from  the 
quarry  was  established  for  spectators.  The  blast  was  suc- 
cessfully carried  through  without  accident,  although  one  of 
the  mines  failed  to  explodi-  simultaneously  with  the  others, 
and  the  explosives  expert  in  charge  came  near  losing  his  life 
in  a  premature  examination  of  the  results  of  the  first  ex- 
plosion. 

Windstorms  in  Nebraska,  on  May  14,  killed  eight  persons 
in  Seward  and  caused  destruction  to  buildings  over  a  strip 
one  block  wide  and  eight  blocks  long.  The  wind  also  did 
considerable   damage  in   Tomaro  and  McCool  Jc. 

The  Derailment  of  a  FasHeneer  Train  on  the  Oregon-Wash- 
ington R.R.  &  Navigation  Co.  tracks  between  Seattle.  Wash., 
and  Portland,  Ore.,  near  Lakeview,  Wash.,  on  May  12,  cau.'ied 
the  death  of  three  passengers  and  a  trainman.  The  train  was 
running  over  a  level  track  at  a  rate  of  about  65  miles  per 
hour.  The  derailment  is  supposed  to  have  been  caused  by  the 
spreading    of   the    rails. 

A  Typhoid  Outbreak  at  Kenoslin,  Wis.,  is  attributed  to  the 
water  supply,  which  is  from  Lake  Michigan.  A  hypochlorite 
plant  is  being  installed.  C.  A.  Jennings,  of  Chicago,  is  a 
charge. 

Fire  Destroyed  a  Grain  Elevator  of  the  Erie  R.R.  Co.  at 
Buffalo,  N.  y..  on  May  15.  The  elevator  and  some  700.000 
bu.  of  grain  were  entirely  consumed,  and  the  total  financial 
loss  is  estimated  at  $500,000.  The  fire  spread  across  Buffalo 
Creek  and  destroyed  28  box  cars  loaded  with  grain  on  the 
Lehigh   Valley   R.R.   tracks. 


Life  Saving  Rules  for  British  ships  are  contained  In  the 
Board  of  Trade  regulations  issued  on  Jan.  23.  and  operative 
Mar.  1.  According  to  press  dispatch  from  London,  England, 
these  rules  may  be  summarized  as  follows:  British  seagoing 
ships  shall  carry  life-boats  and  life-saving  appliances  for  all 
on  board;  steamers  carrying  passengers  on  short  excursions 
between  Apr.  1  and  Oct.  31,  during  daylight  and  in  fine 
weather  must  be  supplied  with  boats  for  70%  of  their  total 
certified  passenger  capacity,  and  finally  passenger  steam- 
ers on  inland  waters  must  have  boats  sufficient  for  40%  of 
their  total  certified   passenger  capacity. 

Rlprappins  the  Gatun  Dam.  Panama  Canal — The  lake  side 
of  Gatun  dam  will  be  riprapped  with  hard  rock  for  a  distance 
of  10  ft.  above  and  below  the  normal  level  of  the  water,  85 
ft.  above  sea  level.  About  175,000  cu.yd.  will  be  required  for 
this  purpose,  and  a  steam-shovel  has  been  set  at  work  in  one 
of  the  borrow  pits  near  Monte  Liria  to  procure  this  rock 
Eearlier  in  the  history  of  the  canal  work  it  was  believed  that 
the  trap  rock  from  the  Bas  Obispo  dike  of  Culebra  cut  could 
be  used  for  this  purpose,  and  to  that  end  a  large  amount  of 
this  rock  was  stored  at  Gatun.  It  soon  developed,  however, 
that  it  weathered  rapidly  and  would  not  answer  for  the  pur- 
pose, therefore  it  was  used  elsewhere  in  the  work  at  Gatun. 
The  rock  from  the  borrow  pit  is  hard  and  stands  both  air 
and  water  well.  It  will  be  dumped  upon  the  south  slope  of 
the  dam,  without  effort  being  made  to  place  it  regularly. 
Paving  the  slope  would  not  be  profitable,  because  the  material 
in  the  dam  is  going  through  the  process  of  shrinking,  and  the 
placed    rock    would    not   settle    evenly. — ["Canal    Record."] 
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A  Fire  In  the  V.  S.  GeoloBieal  Surrey  building  at  Wash- 
ington. D.  C,  on  Sunday  afternoon.  May  IS,  threatened  tor 
a  while  to  destroy  the  building  which  houses  all  of  the  very 
valuable  records  of  the  Survey.  The  office  is  located  in  a 
rented  building,  the  lower  floors  of  which  are  given  over  to 
stores  and  storage  rooms.  The  fire  broke  out  in  the  cellar 
where  was  stored  a  great  quantity  of  paper,  and  generated 
so  much  smoke  and  gas  as  to  seriously  discommode  the  efforts 
of  the  firemen.  25  of  whom  were  overcome  in  fighting  the  fire. 
It  was  finally  put  under  control,  with  a  loss  of  about  $40,000, 
$25,000  of  which  is  charged  to  the  Geoiogical  Survey  tor 
maps,  atlases  and  stereotypes  stored  in  the  cellar.  For- 
tunately the  greater  part  of  the  very  valuable  records  of  the 
Survey  were  in  the  upper  floors  and  were  not  damaged.  This 
is  the  sixth  fire  in  this  building  to  threaten  the  Survey 
records. 

Panama  Canal  ExcaTatlon  during  April  totaled  2,653,895 
cu.yd.,  a  daily  average  of  102,077  cu.yd.  for  each  of  the  26 
working  days.  The  rainfall  for  the  month  was  1.89  in.  The 
amount  of  concrete  laid  in  April  was  55,785  cu.yd.,  and  123,- 
077  cu.yd.  of  fill  was  placed  in   dams. 

The  Municipal  Freight  Terminal  Railway,  mentioned  in 
the  article  on  the  South  Brooklyn  freight-terminal  improve- 
ments in  "Engineering  News."  Mar.  7,  1912,  p.  421,  as  a  proj- 
ect is  reported  under  way  in  the  Broad  of  Estimate  and 
Apportionment  of  the  City  of  New  York.  Acting  under 
authority  conferred  by  the  legislature  in  1911,  the  city  has 
adopted  a  plan  providing  for  the  construction  of  a  municipal 
railroad  extending  along  the  entire  Brooklyn  water  front 
from  the  Brooklyn  Bridge  south  to  66th  St.  This  road  will 
tie  together,  for  freight  service,  the  various  unconnected 
sections  of  water  front  and  allow  a  free  interchange  of 
traffic  between  all  points  of  this  water  front  and  provide  for 
the  assembling  and  distributing  of  freight  ears  at  a  cen- 
tral point  for  transshipment  by  various  trunk  lines.  The 
territory  to  be  occupied  includes  three  important  sections 
now  distinct.  First,  the  northern  end  from  Brooklyn  Bridge 
to  the  Atlantic  basin  forms  one  unit,  the  freight  handling 
facilities  for  which  are  in  the  hands  of  the  New  York  Dock 
Co.:  this  company  has  three  unconnected  sections  of  railroad 
in  addition  to  its  piers  and  warehouses.  South  from  Atlantic 
basin  to  2Sth  St.  is  an  undeveloped  section  with  no  railroad 
facilities,  but  which  is  adapted  for  manufacturing  and  in- 
dustrial purposes  with  relatively  cheap,  unimproved  water 
front.  Here  will  be  located  one  of  the  important  terminals 
of  the  New  York  State  Barge  Canal  now  nearing  completion. 
The  third  section  extends  south  from  2Sth  St.  and  is  at  pres- 
ent controlled  by  the  Bush  Terminal  Co..  which  has  seven 
large  piers  and  a  number  of  modern  industrial  buildings  with 
an  electric  surface  railroad  connecting  the  upland  plant  with 
the  docks  and  float  bridges.  At  present  it  exchanges  freight 
shipments    with    all    of    the    railioads    on    a    tonnage    basis. 

The  city  plan  provides  for  the  purchase  of  the  railroad 
holdings  of  the  New  York  Dock  Co.  and  the  Bush  Ter- 
minal Co.  The  lines  of  the  former  would  be  rebuilt  and 
connected  to  form  a  two-track  main  line  from  Brooklyn 
Bridge  to  the  Atlantic  basin.  The  rails  would  be  on  sur- 
face level,  except  for  a  short  stretch  of  elevated  line  to 
avoid  grade  crossings  at  Atlantic  and  Hamilton  .\ves.,  two 
main  traffic  thoroughfares.  New  construction  would  be  re- 
quired south  to  a  connection  with  the  Bush  company's  tracks 
to  28th  St.  and  2nd  Ave.  As  a  part  of  this  new  construc- 
tion would  be  a  large  classification  yard,  one-half  mile  long 
and  1800  ft.  wide.  Serving  this  yard  would  be  eight  float 
bridges. 

The  main  line  of  this  terminal  road  would  continue 
through  the  classification  yard  and  cross  Gowanus  Canal  on 
a  new  bridge,  probably  of  bascule  type.  South  from  the 
eastern  side  of  the  canal  the  tracks  will  run  south  over  a 
private  right-of-way  100  ft.  west  of  Third  Ave.  To  avoid 
crossing  the  present  ferry  entrance  at  grade  the  tracks 
would  be  carried  on  an  elevated  structure  across  the  site 
of  a  proposed  city  market  at  40th  St.  and  brought  back 
down  to  grade  near  39th  St.  At  the  southern  end  of  this 
municipal  line  a  connection  will  be  provided  with  the  New 
York  Connecting  R.R.,  which  is  in  course  of  construction  be- 
tween  the   New  Haven   and   the   Pennsylvania   roads. 

This  municipal  railroad  will  be  constructed  and  owned  by 
the  city  exclusively.  At  the  present  the  city  Is  negotiating  a 
contract  for  operation  by  which  all  the  trunk  lines  reaching 
the  port  of  New  Yoi-k  would  unite  In  forming  a  corpora- 
tion In  which  they  would  have  equal  stock  interests.  It  is 
proposed  to  have  this  corporation  lease  the  road  at  a  fixed 
rental  and  assume  the  details  of  operation.  The  condemna- 
tion of  land  for  the  classlflcation  yard  Is  under  way  and 
negotiations  have  been  started  with  the  Bush  and  Niw  York 
Dock  companies  for  their  railway  property. 


PERvSONALS 


Mr.  E.  F.  Harper  has  been  appointed  City  Engineer  of 
East    St.    Louis.    111. 

Mr.  John  W.  Hoffman  has  resigned  as  General  Manager 
of  the  Missouri,   Oklahoma   &   Gulf   Ry. 

Mr.  W.  J.  Hazeltine,  of  Bogota,  N.  J.,  has  been  appointed 
Assistant   City    Engineer    of   Mansfield,    Ohio. 

Mr.  H.  E.  Myers  has  been  appointed  Superintendent  of 
Shops  of  the  Lehigh  Valley  R.R.,  at  Packerton.  fenn. 

Mr.  E.  U.  Smith  has  been  appointed  Bridge  Engineer  of 
the    Wheeling  &   Lake   Erie   R.R.   at   Cleveland,   Ohio. 

Mr.  C.  M.  Nye  has  been  appointed  Principal  Assistant  En- 
gineer  of  the  Great  Northern   Ry.,   at   St.   Paul,   Minn. 

Mr.  C.  L.  Raymond,  of  the  city  engineering  department  of 
Rochester.  N.  Y.,  has  been  appointed  Assistant  City  Engineer 
in  charge   of   fiood   protection. 

Mr.  William  Ziehnert,  formerly  City  Engineer  of  Belle- 
ville, 111.,  has  been  appointed  Chief  Engineer  for  the  con- 
struction   of    the    State    Hospital    at   Alton. 

Mr.  G.  H.  Friend  has  been  appointed  Assistant  Chief  En- 
gineer of  the  Western  Maryland  Ry.,  and  the  office  of  Prin- 
cipal Assistant   Engineer   has  been   abolished. 

Mr.  A.  T.  Enlow,  former  Manager  of  Sales  of  the  Stark 
Rolling  Mill  Co.,  Canton,  Ohio,  has  resigned  to  become  associ- 
ated with  the  Pedlar  Metal  Roofing  Co.,  Oshawa,  Ont. 

Mr.  T.  J.  Burke,  formerly  Divison  Engineer  of  the  Lehigh 
Valley  R.R.  at  Auburn,  N.  Y.,  has  been  transferred  to 
Hazleton,  Penn.,   succeeding  Mr.  J.  A.  Zehner,  resigned. 

Mr.  Daniel  Breck  has  been  elected  Vice-President  of  the 
Missouri,  Oklahoma  &  Gulf  Ry.,  in  charge  of  operation  and 
traffic,    succeeding   Mr.    J.    W.    Hoffman,    General    Manager. 

Mr.  Albert  W.  Bee,  Jr.,  formerly  Engineer  with  D.  X.  Mur- 
phy &  Bro.,  Louisville,  Ky.,  has  accepted  a  position  in  the 
engineering  department  of  the  Leonard  Construction  Co.,  Chi- 
cago, 111. 

Mr.  R.  J.  Windrow,  of  the  Agricultural  and  Mechanical 
College  of  Texas,  has  been  appointed  Road  Superintendent 
of  McLennan  County,  Texas,  at  a  salary  of  J2500  per  an- 
num. 

Mr.  Ernest  McGeorge,  formerly  with  J.  Milton  Dyer,  Con- 
sulting Engineer,  of  Cleveland.  Ohio,  has  opened  an  office  in 
the  Leader  Bldg.,  Cleveland,  for  the  general  practice  of  en- 
gineering. 

Mr.  H.  E.  Barnes,  Jun.  Am.  Soc.  C.  E.,  has  resigned  as  As- 
sistant Engineer,  Board  of  Water  Supply,  City,  of  New  York, 
to  accept  a  position  with  the  Standard  Engineering  Co., 
Cleveland,   Ohio. 

Mr.  J.  H.  Clark,  recently  .Assistant  Superintendent  of 
fioating  equipment  of  the  Baltimore  &  Ohio  R.R.,  New  York 
City,  has  been  promoted  to  be  Superintendent  to  succeed  the 
late    Walter   Ancker. 

Mr.  C.  E.  Segrest,  formerly  General  Foreman  of  Shops  of 
the  Louisville  &  Nashville  R.R..  at  Anniston,  Ala.,  has  been 
promoted  to  be  General  Mechanical  Inspector,  with  head- 
quarters   at    Louisville,    Ky. 

Mr.  John  S.  Kennedy,  Secretary  of  the  Public  Service  Com- 
mission of  New  York,  Second  District,  since  its  organization 
in  1907.  has  resigned  to  accept  a  position  with  the  New 
York  Telephone   Co.,   New   York   City. 

Mr.  R.  J.  Sullivan,  formerly  Division  Superintendent  of 
the  Missouri,  Kansas  &  Texas  Ry.,  at  Wichita  Falls,  Tex.,  has 
resigned  to  become  General  Superintendent  of  the  Apalachl- 
cola  &  Northein  R.R.,  at  Port  St.  Joe.   Fla. 

Mr.  H.  W.  Stanley,  formerly  Assistant  General  Manager  of 
the  Seaboard  Air  Line  Ry.,  has  been  promoted  to  be  General 
Manager.  Mr.  Stanley  was  born  in  1874,  and  entered  the 
railway   service   as  a    telegraph   operator   in    1890. 

Mr.  M.  C.  Blanchard,  Division  Engineer  of  the  Atchison, 
Topeka  &  Santa  Ff  Ry..  at  Topeka,  Kan.,  has  been  promoted 
to  be  Office  Engineer  at  Topeka,  succeeding  Mr.  K.  B.  Duncan, 
promoted   as   noted  elsewhere    in   these   columns. 

Mr.  E.  D.  Jackson,  formerly  Assistant  Engineer  of  the 
Baltimore  &  Ohio  R.R.,  at  Baltimore,  Md.,  has  been  appointed 
Division  Engineer  of  Maintenance-of-Way.  with  headquarters 
at  Philadelphia.  Penn.,  succi'cdlng  Mr.  C.  C.  Cook,  trans- 
ferred. 

Mr.  Alexander  Legge,  formerly  Assistant  General  Manager 
of  the  International  Harvester  Co.,  of  Chicago,  111.,   has  been 
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promoted  to  be  General  Manaprer,  aucceedlnpr  Mr-  <'  S.  Funk, 
resigned  to  become  General  Manager  of  the  Uumely  Co..  La 
Porte,    Ind. 

Mr.  O.  L.  Mattice,  M.  Can.  Soc.  C.  B.,  recently  Assistant 
District  Engineer  of  the  National  Transcontinental  Ry.  of 
Canada,  has  been  appointed  District  Engineer  of  the  North 
Railway  Co..  with  headquarters  in  the  Canadian  Express 
BUlg..   Montreal.   Que. 

Mr.  E.  F.  Kearney,  formerly  General  Superintendent  of 
Transportation  of  the  Missouri  Paciflc  Ry.,  has  been  elected 
Vice-President  in  charge  of  operation  of  the  Texas  &  Pn- 
oiflc  and  Tntirnatlonal  &  Great  Northern  Rys..  with  head- 
quarters at  New  Orleans,  La. 

Mr.  B.  M.  Hall,  Jr.,  of  the  firm  of  Hall  Bros.,  Consulting 
Engineers.  Atlanta.  Ga..  has  been  appointed  Assistant  HydroK- 
rapher  for  the  State  Engineering  Commission  of  Florida,  re- 
cently appointed  to  investigate  and  report  upon  the  reclama- 
tion  of   the   Everglades   swamp    by   drainage. 

Mr.  Charles  F.  Kerrigan,  a  Brooklyn.  N.  T..  newspaper 
man.  has  been  appointed  Secretary  of  the  newly  created  Com- 
mission of  Efficiency  and  Economy  of  New  York,  at  a  salary 
of  $4000  per  annum.  The  annual  salary  budget  of  the  new 
department  to  date  for  four  men  amounts  to  $29,000. 

Mr.  K.  B.  Duncan,  formerly  Office  Engineer  of  the  Atchi- 
son. Topeka  &  Santa  F6  Ry.,  at  Topeka.  Kan.,  has  been  pro- 
moted to  be  Assistant  Chief  Engineer  of  the  Gulf,  Colorado 
&  Santa  F6  Ry.,  at  Galveston,  Tex.,  succeeding  Mr.  R.  A. 
Rutledge,  promoted,  as  noted  in  our  issue  of  Apr.  24. 

Mr.  W.  H.  Averell,  formerly  Assistant  General  Super- 
intendent of  the  Baltimore  &  Ohio  R.R.,  at  Pittsburgh,  Penn., 
has  been  transferred  to  the  same  position  at  New  York  City, 
where  he  will  also  become  General  Superintendent  of  the 
Staten    Island    Ry.    and    the    Staten    Island    Rapid    Transit    Ry. 

Mr.  John  Mitchell,  of  Mount  Vernon,  N.  Y.,  former  Presi- 
dent of  the  United  Mine  Workers  of  America,  has  been  ap- 
pointed State  Labor  Commissioner  of  New  York,  at  a  salary 
of  $8000  per  annum.  Mr.  John  Williams,  until  recently  at  the 
head  of  the  department,  has  been  appointed  Deputy  Commis- 
sioner, at  a  salary  of  $5000  per  annum. 

Mr.  L.  J.  Putnam  has  been  appointed  Principal  .Assistant 
Engineer  of  the  Chicago  &  Northwestern  Ry.,  and  Mr.  M.  E. 
Thomas  succeeds  him  as  Division  Engineer  at  Boone.  Iowa.  Mr. 
W.  J.  Jackson  has  been  transferred  to  Winona.  Minn.,  as  Divi- 
sion Engineer,  in  place  of  Mr.  Thomas,  and  Mr.  Lee  Jutton 
has  been  appointed  Division  Engineer  with  office  at  Madison. 
Wis. 

Mr.  Gilbert  C.  White,  Assoc.  M.  Am.  Soc.  C.  E..  of  Charlotte. 
N.  C,  Mr.  Benjamin  M.  Hall,  M.  Am.  Soc.  C.  E.,  of  Atlanta, 
Ga.,  and  Judge  Thomas  J.  Shaw,  of  Greensboro,  N.  C.  as  a 
board  of  arbitration,  have  recently  appraised  the  Wake  Water 
Co.'s  plant  at  Raleigh.  N.  C.  at  $250,000.  and  the  city  has 
agreed  to  take  over  the  water-works  within  30  days  from 
May   3. 

Mr.  William  Downie.  General  Superintendent  of  the  At- 
lantic division  of  the  Canadian  Pacific  Ry..  at  St.  John,  N.  B., 
has  been  granted  a  year's  leave  of  absence.  Mr.  and  Mrs. 
Downie  will  spend  their  vacation  in  Vancouver,  B.  C,  and 
in  Europe.  Mr.  H.  C.  Grout.  Assistant  General  Superintend- 
ent will  be  Acting  General  Superintendent  during  Mr.  Down- 
ie's    absence. 

Mr.  Harold  Parker.  M.  Am.  Soc.  C.  E.,  former  Chairman  of 
the  Massachusetts  Highway  Commission,  of  Worcester. 
Mass..  and  Mr.  W.  D.  Washington,  of  New  York  City,  have 
been  appointed  bj-  the  Commissioner  of  Highways  of  New 
York  State,  Mr.  John  N.  Carlisle,  as  two  members  of  an  ad- 
visory board  of  engineers  to  make  a  thorough  investigation 
of  the   highway    problems   of   the   state. 

Mr.  George  D.  Snyder.  M.  Am,  Soc.  C.  E.,  M.  Inst.  C.  E.,  of 
Jacobs  &  Davies,  Inc.,  Consulting  Engineers,  New  York  City, 
has  been  awarded  the  George  Stevenson  Gold  Medal  of  the 
Institution  of  Civil  Engineers  of  Great  Britain,  for  his  paper 
entitled  "Notes  on  City  Passenger  Transportation  in  the 
United  States."  Mr,  Snyder  was  formerly  Principal  Assistant 
Engineer  of  the  Hudson  &  Manhattan  R.R.  and  is  now  a 
member  and  director  of  the  firm  of  Jacobs  &  Davies,   Inc. 

Messrs.  Julian  N.  Walton,  formerly  Chief  Electrical  En- 
gineer of  the  Bradley  Contracting  Co..  New  York  City,  and 
Frederick  M.  Beer,  formerly  Assistant  Civil  Engineer  of  the 
company,  have  formed  a  partnership  under  the  firm  name  of 
Walton  &  Beer,  1166  Bedford  Ave..  Brooklyn.  N.  Y..  for  the 
general  practice  of  engineering,  specializing,  however,  in 
efficiency  engineering  in  connection  with  public-works  con- 
tracts. 

Messrs.  Leonard  Metcalf  and  H.  P.  Eddy.  M.'s  Am.  Soc. 
C.    E..    Consulting    Engineers,    Boston,    Mass..    announce    that 


they  have  taken  Into  partnership  Mr.  Charles  W.  Sherman, 
M.  Am.  Soc.  C.  E..  recently  I'rlnclpal  Assistant  Engineer  of 
the  Ihm,  Mr.  Wm.  T.  Barnes,  M.  Am.  Soc.  C.  E..  Engineer  In 
charge  of  the  Chicago  office  of  the  firm,  and  Mr.  Almon  L. 
Fales,  until  recently  Superintendent  of  the  Worcester,  Mass., 
sewage    treatment    works. 

Mr.  B.  C.  Collier,  M.  Am.  Soc.  C.  E..  Resident  Engineer 
for  H,  S.  Kerbaugh.  Inc..  on  the  construction  of  the  Kensico 
dam  of  the  New  York  City  water-supply,  has  resigned  to  ac- 
cept the  position  of  Engineer  and  General  Superintendent  for 
the  Hassam  Paving  Co.,  of  Worcester.  Mass..  and  the  Parker- 
Hassam  Paving  Co.,  of  New  York  City,  He  will  have  super- 
vision of  all  work  outside  of  New  England  and  New  Jersey, 
with   headquarters  at  7  East  42d  St.,  New  York  City. 

Mr.  Oscar  S.  Bowen.  M.  Am.  Soc.  C.  E.,  Resident  Engineer 
of  the  Great  Northern  Ry.,  at  Spokane,  Wash.,  has  been 
transferred  to  the  same  position  at  Seattle,  Wash.,  succeeding 
Mr.  R.  L.  BeauUeu.  Mr.  Bowen  will  have  jurisdiction  of  the 
Western  district  and  Mr.  I'.  S.  Herrin.  Resident  Engineer  at 
Mlnot.  N.  D.,  has  had  his  juri.=dlctlon  extended  to  cover  the 
Montana  and  Butte  divisions  and  the  Central  district.  The 
position  of  Resident  Engineer  at  Spokane  has  been  abolished.  ' 

Prof.  H.  O.  Garman.  Assoc.  M.  Am.  Soc.  C.  E.,  of  the  de- 
partment of  civil  engineering.  Purdue  University,  has  been 
appointed  Chief  Engineer  of  the  newly  created  Public  Utility 
Commission  of  Indiana.  Prof.  Garman  was  Consulting  Engi- 
neer of  the  Railroad  Commission  from  1907  until  it  was  re- 
cently superseded  by  the  Public  Utilities  Commission.  Prof. 
Garman  graduated  from  Purdue  University  in  1902.  and  has 
ever  since  been  associated  with  the  faculty  of  civil  engineer- 
ing. 

Mr.  James  E.  Allison,  member  and  Chief  Engineer  of  the 
St.  Louis,  Mo.,  Public  Service  Commission  has  resigned  to 
engage  in  private  practice  as  a  Consulting  Engineer,  spe- 
cializing in  public  service  valuation  work  and  the  examina- 
tion of  securities.  Mr.  Allison  is  a  graduate  of  Harvard 
University.  He  has  been  Chief  Engineer  of  the  St.  Louis 
Public  Service  Commission  since  1909.  and  during  the  past 
four  years  has  had  charge  of  the  valuation  of  public  utility 
properties  representing  a  total  capitalization  of  $170,000,- 
000. 

Prof.  C.  J.  Tilden,  Assoc.  M.  Am.  Soc.  C.  E..  Consulting  En- 
gineer and  Professor  of  engineering  mechanics  at  the  Uni- 
versity of  Michigan,  has  resigned  to  become  Professor  and 
head  of  the  new  department  of  civil  engineering  at  Johns 
Hopkins  University,  Baltimore.  Md.  Prof.  Tilden  graduated 
from  Harvard  University  in  1S96  and  for  several  years  was 
structural  draftsman  and  Assistant  Engineer  with  the  New 
York  City  Rapid  Transit  Commission.  He  was  appointed  In- 
structor in  civil  engineering  at  Cornell  University  in  1904.  and 
the  following  year  went  to  the  University  of  Michigan  as  As- 
sistant   Professor    of    civil    engineering. 

Mr.  N.  E.  Brooks,  M.  Can.  Soc.  C.  E.,  formerly  Division  En- 
gineer of  the  Alberta  division  of  the  Canadian  Pacific  Ry.,  at 
Calgary,  Alta.,  and  several  times  Acting  General  Superin- 
tendent of  the  division,  has  been  promoted  to  be  Engineer  of 
Maintenance-ot-way  of  the  Western  lines.  Mr.  Brooks  was 
born  at  Sherbrooke,  Que.,  in  1866.  His  engineering  experi- 
ence began  in  1SS7  as  a  chainman  with  the  Canadian  Pacific 
Ry.  Later  he  was  promoteo  to  be  rodman  and  Resident  En- 
gineer on  construction  of  th-  Atlantic  &  Northwest  branch. 
From  1SS9  to  1S93  he  was  trans'tman  and  Resident  Engineer 
on  surveys  and  construction  of  the  Calgary  &  Edmonton  and 
MacLeod  &  CroAvs  Nest  branches.  For  the  following  10  years 
he  was  representative  of  the  bondholders  in  connection  with 
the  Calgary  &  Edmonton  branch,  wiih  headquarters  at  Cal- 
gary. In  1903  he  was  appointed  Division  Engineer  of  the 
Western  division,  and  in  1910  he  was  appointed  to  the  same 
position  on  the  Alberta  division. 

Sir.  William  V.  S.  Thome,  formerly  Director  of  Purchases 
of  the  Union  Paciflc  R.R..  'vith  headquarters  in  New  York 
City,  has  been  elected  Vice-President  of  the  Union  Pacific 
R.R.,  the  Oregon  Short  Line  R.R..  ano  wiie  Oregon-Washing- 
ton R-S.  &  Navigation  Co.,  at  New  York  City.  Mr.  Thorne 
is  a  graduate  of  Sheffield  Scientific  School,  Yale  Uriversity. 
class  of  1SS5,  and  for  several  years  he  was  engt  :ed  in  rail- 
v.-ay  location  and  construction  w  rk  with  the  eng'  ie< '  ing  de- 
partment of  the  St.  Paul.  Minnearjolis  &  Manitol  a  Ry.  He 
was  transferred  to  the  operating  d'='partment  as  cl'  k  to  the 
General  Manager.  Later  he  wa-;  Assistant  Purchasing  Agent, 
Shop  .Superintendent  and  Division  Superintenden'.  Fr'.m  1895 
to  1902  he  was  Vice-President  and  General  Me.nager  of  the 
Pennsylvania  Coal  Co..  A'^ice-President  f  th?  Erie  &  Wyrming 
Valley  R.R.  and  President  of  the  Delaware  Valley  &  Kings- 
ton Ry.  Mr.  Thorne  first  became  associated  with  the  Union 
and  Southern  Pacific  Rys.  in  1902  as  Assistant  to  the  late 
E.  H.   Harriman. 
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Nicholas  Engel,  at  one  time  City  Engineer  o£  Milwaukee, 
Wis.,  died  May  3,  aged  83  years. 

James  R.  Huber,  Western  Sales  Representative  of  the  Lu- 
men Bearing  Co.,  of  Buffalo,  N.  T.,  died  from  pneumonia  at  his 
home  in   Detroit,   Mich.,   May   8. 

Hugh  Reid.  senior  member  of  the  firm  of  Reid  &  Brown, 
structural  steel  and  iron  workers,  of  Toronto,  Ont.,  died  at 
his  home  in   that  city  May  11. 

Rudolph  Francis  Bartle,  map  engraver  for  the  Interna- 
tional Waterways  Commission,  died  at  Buffalo,  N.  T.,  May  15. 
He  was  45  years  old  and  one  of  the  foremost  engravers  in  the 
federal  employ. 

Peter  P.  Johnson,  a  ■well  known  railway  contractor  of 
Spokane,  Wash.,  died  May  1,  aged  67  years.  He  was  engaged 
in  the  construction  of  a  branch  of  the  Great  Northern  Ry. 
from  Bluestem   to  Peach.     He  was  a  native  of  Sweden. 

Charles  H.  Pindell,  Assistant  to  the  President  of  the 
Warren  Bros.  Co.,  of  Boston,  Mass..  died  May  13.  from  heart 
trouble  after  an  illness  of  only  two  days.  He  was  32  years 
old  and  well  known  to  a  host  of  municipal  and  highway  en- 
gineers. 

Clarence  Deming,  for  many  years  an  editorial  writer  with 
the  "Railway  Age-Gazette,"  died  May  S.  He  was  born  at 
Litchfield,  Conn.,  and  graduated  from  Tale  University  in  1872. 
For  several  years  he  was  a  member  of  the  staff  of  the  New 
York   "Evening   Post." 

Robert  Wilson  Sayles,  M.  Am.  Soc.  C.  E.,  Principal  Assist- 
ant Engineer  with  Chas.  W.  I,eavitt,  Jr.,  M.  Am.  Soc.  C.  E.,  New 
York  City,  died  in  Montclair,  N.  J.,  May  7.  He  was  born  in  Chi- 
cago. III.,  in  1S73  and  attended  Cornell  University.  In  1895  he 
left  his  college  work  to  become  an  assistant  with  James  Owen, 
M.  Am.  Soc.  C.  E.,  Consulting  Engineer,  of  Newark,  N.  J. 
For  a  short  time  later  he  was  Assistant  Engineer  for  the 
Passaic  Valley  Sewerage  Commission.  He  had  been  employed 
with  Mr.  Leavitt  for  over  15   years. 

Henry  William  Vehrenkamp,  M.  Am.  Soc.  C.  E.,  Chief  En- 
gineer of  the  Ferro  Concrete  Construction  Co.,  of  Cincinnati, 
Ohio,  died  Apr.  26.  He  was  36  years  old.  a  native  of  Cincin- 
nati and  a  graduate  of  the  University  of  Cincinnati,  class  of 
1899.  He  served  for  a  time  in  the  United  States  Coast  and 
Geodetic  Survey,  as  instructor  at  his  alma  mater  and  as  in- 
spector on  the  construction  of  new  Cincinnati  water-works. 
After  some  experience  in  structural  steel  work  with  the  Fort 
Pitt  Bridge  Co.,  of  Pittsburgh,  Penn.,  he  returned  to  the  Cin- 
cinnati water-works  as  a  structural  designer.  He  was  first 
employed  by  the  Ferro  Concrete  Construction  Co.,  in  1903,  and 
two  years  later  he  was  made  Chief  Engineer. 

Stephen  Dudley  Field,  F.  Am.  Inst.  E.  E..  inventor  of  elec- 
trical devices,  died  at  his  home  in  Stockbridge,  Mass.,  May 
18,  aged  68  years.  He  was  born  in  Stockbridge  and  was  a 
nephew  of  Cyrus  W.  Field,  famous  for  having  laid  the  first 
transatlantic  submarine  cable.  Stephen  Dudley  Field  invented 
a  multiple  call  telegraph  box  in  1874  and  an  electric  elevator 
In  1878;  he  was  a  pioneer  experimenter  and  inventor  of  elec- 
tric railway  equipment,  and  in  1879  he  made  the  first  applica- 
tion of  dynamo  machines  to  telegraphy.  The  following  year 
he  invented  a  dynamo  quadruplex  telegraph,  in  1884  a  fast 
stock  ticker,  and  in  1909  made  the  first  application  of  quad- 
ruplex telegraphy  to  submarine  cables  on  the  line  between 
Key  West,  Fla..  and  Havana,  Cuba.  Mr.  Field  was  also  a 
member  of  the  Institution  of  Electrical  Engineers  of  Great 
Britain. 

John  Saxby,  M.  Inst.  M.  E.,  inventor  of  the  interlocking 
railway  switch  and  signal,  died  recently  at  his  home  in  Has- 
socks, near  Hayward's  Heath,  England.  He  was  born  at 
Brighton  In  1821.  and  began  his  career  as  a  carpenter's  ap- 
prentice. His  attention  was  early  drawn  to  the  frequency  of 
railway  accidents  and  he  took  upon  himself  the  problem  of 
bettering  the  operating  facilities  of  railways.  He  soon  recog- 
nized a  common  cause  of  accidents  in  carelessness  from  inde- 
pendent operation  of  switches  and  governing  signals.  Mr.  Sax- 
by's  first  patent  covering  an  Interlocked  switch  and  signal 
was  obtained  In  1856.  The  same  year  the  signal  installation 
at  Bricklayers'  Arms  Junction  on  the  Southastern  Ry.  was 
enlarged  and  reconstructed  according  to  Mr.  Saxby's  system, 
the  frame  there  controlling  eight  signals  and  six  switches. 
The  Interlocking  plants  now  In  universal  use  are  direct  de- 
velopments of  this  first  Installation.  For  22  years  Mr.  Sax- 
by was  employed  by  the  7>ondon,  Brighton  &  .South  Coast  Ry., 
and  during  these  years  he  made  many  Improvements  In  his 
apparatus.     The  success  of  his  system  was  such  that  he  went 


into  business  on  his  own  account  in  the  manufacture  of  switch 
and  signal  equipment  under  the  firm  name  of  Saxby  &  Farmer. 
Besides  large  works  at  Kilburn.  in  England,  other  plants  were 
established    in    Belgium    and    France. 

Horace  G.  Burt,  former  President  of  the  Union  Pacific  R.R. 
and  at  one  time  Chief  Engineer  of  the  Chicago  &  Northwest- 
ern Ry..  died  May  19,  at  his  home  in  Chicago,  111.  In  April, 
1911.  Mr.  Burt  was  appointed  Chief  Engineer  for  a  committee 
composed  of  representatives  from  the  leading  commercial  as- 
sociations of  Chicago  to  investigate  the  necessity  of  the  elec- 
trification of  the  railways  entering  the  city.  Mr.  Burt  was 
born  in  January,  1849.  He  graduated  from  the  Terre  Haute, 
Ind.,  public  high  school  in  1867  and  from  the  University  of 
Michigan  in  1S78.  Before  his  graduation  he  had  had  several 
years'  experience  in  railway  location  and  construction.  From 
1873  to  1881  he  was  in  the  engineering  aepartment  of  the 
Chicago  &  Northwestern  Ry.,  and  then  entered  the  operating 
department  as  Superintendent  of  the  Northern  Iowa  division. 
In  October,  1887,  he  was  appointed  Chief  Engineer,  and  a  year 
later  left  the  Chicago  &  Northwestern  Ry.  to  become  General 
Manager  of  the  Fremont,  Elkhorn  &  Missouri  Valley  R.R.  In 
1896  he  became  General  Manager  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  Ry.,  and  later  in  the  same  year  he  was 
elected  Third  Vice-President  of  the  Chicago  &  Northwestern 
Ry.  in  charge  of  traflBc.  From  Jan.  1,  1898  to  Jan.  1,  1904,  he 
•was  President  of  the  Union  Pacific  R.R.  After  a  trip  around 
the  world  he  returned  to  Chicago  and  again  took  up  his  en- 
grineering  work  as  a  consulting  engineer.  In  1909  he  was 
Receiver  for  the  Chicago  Great  Western  Ry.,  and  since  1911 
had  been  Chief  Engineer  for  the  Chicago  Association  of  Com- 
merce smoke   abatement  committee. 
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MASTER  BOILER   MAKERS'  ASSOCIATION. 
May  26-29.     Annual  meetin.g  at  Chicago.  111. 
Vought.    96   Liberty   St..    New    York    City. 
NATIONAL    DISTRICT    HEATING    ASSOCIATION. 

May   27-29.      Annual   convention  at   Indianapolis,   Ind.      Secy., 
D.  L.  Gaskill,  Greenville,   Ohio. 
NATIONAL  ELECTRIC  LIGHT  ASSOCI-\TION. 

June    2-6.      Annual    convention   at    Chicago,   111.      Secy.,   T.    C. 
Martin,    29    W.    39th    St,    New    York    City. 

AMERICAN  RAILWAY  MASTER  MECH.4NICS'  ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  City,  N.  J.     Secy., 
J.  W.   Taylor,   Old   Colony  Bldg.,   Chicago,   HI. 
ASSOCIATION  OP  RAILW.\Y   ELECTRICAL   ENGINEERS. 
June     16.       Semi-annual     meeting    at     Atlantic    City,    N.     J. 
Secy.,    Jos.    A.    Andreucetti.    Room    411,    C.    &    N.    W.    Ter, 
Sta.,    Chicago,   111. 
MASTER  CAR  BUILDERS'   ASSOCIATION. 

June     16-18.       Annual     convention     at    Atlantic     Citv,    N.     J. 
Secy.,  J.  W.  Taylor,   390  Old  Colony  Bldg.,  Chicago,  111. 
TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 
June    17-19.      Annual   meeting  at    Los    Angeles,    Calif. 
John    F.    Mackie,    7122    Stewart    Ave.,    Chicago,    III. 
AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS. 

June     17-20.       Annual     convention     at     Ottawa,     Ont.       Secy. 

Charles  Warren  Hunt,   220   W.    57th   St.,   New  York   City. 

AMERICAN   INSTITUTE   OP   ELECTRIC.^I-   ENGINEERS. 

June    23-26.       Annual     convention     at      Cooperstown,      N.     Y. 

Secy.,  F.  L.  Hutchinson,  33  W.  39th.  St.,  New  York  City. 

AMERICAN    WATER-WORKS    ASSOCI.\TIUN. 

Juni'    23-28.      Annual   meeting    at    Minneapolis,    Minn.      Secy., 
J.   M.    Diven.   Troy,   N.   Y. 
PERM.J^NENT    TNTERN.A.TION.\L    ASSOCIATION     OF     ROAD 
CONGRESS. 
June   23-28.      Congress  at  London.   England.      Secy..   W.   Rees 
Jeffreys,    Queen    Anne's    Chambers,    Broadway,    Westmin- 
ister,   London,   S.    W. 
SOCIETY    FOR   THE   PROMOTION   OF    ENGINEERING    EDU- 
CATION. 
June   24-26.      Annual   meeting   at  Minneapolis,   Minn.      Secy., 
H.    H.    Norris,    Cornell    University,    Ithaca.    N.    Y. 
AMERICAN   SOCIETY   FOR   TESTING   M.VTERIALS. 

June  24-28.     Annual  convention  at  Atlantic  City.  N.  J.    Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 
CANADIAN  EI^ECTRTCAL  ASSOCIATION. 

June   25-27.      Annual    convention   at   Toronto,   Ont. 
S.   Young,  220  King  .St.  West,   Toronto,  Ont. 
AMERICAN   INSTITUTE    OP   CHEMICAL  ENGINEERS. 

June  25-28.  Semi-annual  meeting  at  P.oston.  Mass.  Secy_ 
J.  C.  Olsen.  Polytechnic  Institute,  Brooklyn,  N.  Y. 
American  Soelety  or  HentlUK  nnil  VentllntInK  KnKliipcrii— 
The  report  of  the  committee  appointed  last  year  to  formulata 
standards  for  ventilation  of  movlng-plcture  theaters,  pre* 
sented  at  the  last  annual  meeting  of  the  society,  has  been 
approved  by  a  letter  ballot  of  the  members  The  report  has  ,' 
been  printed  and  the  society  will  be  glad  to  furnish  copies 
gratis  to  all  engineers,  boards  of  health,  town  councils,  ven-. 
tllatlon  Inspectors  and  others  Interested.  The  secretary  is 
E.  A.  Scott,   29  W.  39th  St.,  New  York   City. 


Secy.,  T. 
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itisi'd    In    Engineer  Ing  Nuwa.      +  Denotes  contract  awurdod.      The  names   of  suc- 


R.VIliWAYS 

New  York — All)any  Southern  R.R. — This  company,  it  Is 
reported,  will  soon  start  work  on  the  construction  of  Its 
proposed  line  from  Troy  to  Pittsfleld,  N.  Y.  G.  H.  Church. 
Albany,   N,    Y.,    is   Supt. 

•f PeonHylvanla — Lehigh  &  New  England  R.R. — This  com- 
pany has  awarded  the  contract  to  CURTIS  &  SHUMWAY. 
INC.,  Lynchburg,  Va.,  for  the  construction  of  its  extension 
from  Catasauqua  to  Bath,  I'enn.  The  line  will  be  5?,  miles 
in  length  and  will  cost  about  $500,000.  In  connection  with 
this  line  newT  coal  docks  are  to  be  built  along  the  canal  at 
Catasauqua,  which  is  to  become  headquarters  of  navigation 
of  the  Lehigh  Canal.  Surveyors  are  at  work,  and  it  is 
hoped  to  complete  all  the  improvements,  which  will  cost 
about    $1,000,000,    by   October. 

Philadelphia  &  Reading  Ry. — This  company  is  considering 
four-tracking"  its  main  line  between  Reading  and  Philadel- 
phia, Penn..  and  laying  out  new  routes  by  which  the  running 
time  between  certain  points  on  branch  lines  and  Philadelphia 
will  be  shortened.  William  Hunter,  Philadelphia,  Penn.,  is 
Ch.    Engr. 

Maryland — Washington.  Chesapeake  &  Potomac  Ry. — This 
company  is  considering  the  construction  of  an  extension  to 
Its  line.  Length,  about  five  miles.  W.  W.  Earley,  Brandy- 
wine,   Md.,    is   Gen.    Mgr. 

Virginia — Virginia-Carolina  Ry.- — This  company  has  re- 
ceived bids  for  the  construction  of  an  :xtension  of  40  miles. 
The  line  will  run  from  Green  Cove  Creek  to  Jefferson  and 
Todd,  N.  C.     P.  W.   Early,  Abington,  Va.,   is  Ch.  Engr. 

+We8t  Virginia — Virginian  Ry. — This  company,  it  Is  re- 
ported, is  considering  the  construction  of  a  14-mile  railroad 
to  connect  with  the  Norfolk  &  Western  Ry.,  in  New  River 
Valley.  The  contract  has  been  awarded  to  C.  B.  PRICE.  H. 
Fernstrom,   Norfolk,   Va.,    is    Ch.    Engr. 

+M>»t  Virfdnia — Virginian  Rv. — This  company  has  award- 
ed the  contract  to  BOXLEY.  GOODWIN  &  BRAY.  Lester.  W. 
Va.,  for  the  construction  of  a  double-track  tunnel  about  900 
ft.  in  length  of  the  concrete  arch  type,  and  for  .double-track- 
ing its  line  for  a  distance  of  about  four  miles,  with  ad- 
ditional side  tracks  for  the  storage  of  coal.  The  work  will 
cost  between  $250,000  and  $300,000.  W.  M.  Rust  Is  Bngr.- 
in-Charge. 

Ceorgria — Ocilla  Southern  R.R. — This  company,  it  is  re- 
ported, has  completed  surveys  for  the  construction  of  its 
proposed  line  from  Macon,  Ga.,  to  Jacksonville,  J.  A.  J. 
Henderson,    Ocilla,   Ga.,   is   Pres. 

Alaliama — Alabama.  Tennessee  &  Northern  Ry. — This 
company  is  considering  the  construction  of  a  line  from 
Calvert  to  Mobile,  Ala.,  a  distance  of  about  28  miles.  J.  T. 
Cochrane.    Mobile,    Ala.,    is   Pres. 

Mobile  &  Ohio  R.R. — At  a  meeting  of  stockholders  of  this 
company.  May  8,  authority  was  given  for  the  purchase  of  the 
St.  Louis  &  Cairo  R.R.,  running  from  East  St.  Louis  to  Cairo, 
111.,  152  miles:  the  issuance  of  $3,000,000  of  Mobile  &  Ohio 
St.  Louis  division  5%  gold  bonds,  and  the  execution  of  a  mort- 
gage upon  the  property  purchased  to  secure  the  bonds.  The 
St.  Louis  &  Cairo  R.R.  has  heretofore  been  operated  under 
lease.      B.    A.    Wood,    Mobile,    Ala.,    is   Ch.    Engr. 

MiMMiitiiipiii — Gulfport  &  Western  Ry. — The  City  Commis- 
sioners of  Gulfport,  Miss.,  will  call  an  election  for  May  31, 
for  the  purpose  of  voting  on  the  proposed  issue  of  $150,000 
of  bonds  to  aid  this  company.     W.   L.   Hardy  is  Pres. 


Kentuclty — Cincinnati.  Licking  Valley  &  Virginia  Ry. — 
This  company  has  completed  arrangements  for  the  construc- 
tion of  its  proposed  line  up  the  valley  of  the  Licking  River. 
Contracts    will   probablj'  be  awarded   this   summer. 

Lexington  &  Eastern  Ry.  (Louisville  &  Nashville  R.R.)  — 
This  company,  it  is  reported,  is  considering  the  construc- 
tion of  a  branch  along  Rockhouse  Creek,  into  Knott  County, 
a  distance  of  about  30  miles.  J.  H.  Peyton,  Louisville,  Ky., 
is   Ch.   Engr.    of   Const. 

Ohio — Ann  Arbor  R.R. — This  company  has  been  granted 
permission  by  the  Public  Service  Commission  to  issue  $750.- 
000  of  bonds.  Of  this  amount  $150,000  will  be  used  for  the 
betterment  and  improvement  of  the  line.  L.  S.  Allen,  Owosso, 
Mich.,  is   Engr.   M.   W. 

IlIinoiN — Chicago,  Burlington  &  Quincy  Ry. — This  com- 
pany is  preparing  to  ('■;pend  over  $700,000  in  the  construc- 
tion of  a  large  freightyard  at  Eola,  III.  Ten  tracks  will  be 
completed  this  year,  while  other  additions  will  be  made 
during  1914.  The  yards  are  intended  to  relieve  and  in  a  way 
take  the  place  of  those  in  Aurora,  111.,  which  are  to  be  ele- 
vated next  fall.     T.  B.  Calvert,  Chicago.  111.,  is  Ch.  Engr. 

Illinois — Chicago  &  Northern  Ry. — This  company  has  been 
incorporated  for  the  purpose  of  constructing  a  railroad  from 
Chicago  to  Lake  Geneva,  111.,  by  way  of  Palatine,  Algonquin, 
Crystal  Lake,  Richmond  and  Genoa  Junction.  The  survey, 
has  been  completed.  The  proposed  road  is  intended  for  both 
freight    and    passenger    service. 

Macoupin  County  Extension  Ry. — This  company  has  been 
incorporated  for  the  purpose  of  constructing  a   railroad  from 


Henld,  Macoupin  County,  to  a  point  in  or  near  Section  11. 
Omphghent  Township.  It  will  be  nine  miles  lone.  Spurs  aro 
to  be  built  from  the  main  line  to  all  the  coal  mines  and 
other  Industries  in  this  county  and  also  In  Macoupin  County. 
The  road  will  handle  only  freight.  The  incorporators  are: 
Marvin  Hughitt.  Chicago,  111.;  Wm.  A.  Gardner.  Evanston; 
Richard  A.  Aishton,  Evanston;  H.  R.  McCuUough,  T^ake 
Forest;  John  D.  Caldwell,  Oak  Park;  Lewis  A.  Robinson, 
Evanston  and  Josiah   P.  Cleveland,   Oak   Park,   III. 

+Iowa — Chicago.  Rock  Island  &  Paeinc  Rv. — This  com- 
pany has  awarded  the  contract  to  LITTIG  I'.ROS.,  Davenport, 
Iowa,    for    track    work    at    Oxford,    Victor    and    South    Amana. 

Iowa  &  .Southwestern  Ry. — This  company  is  considering 
the  construction  of  a  line  between  Clarinda  and  lilanchard. 
Iowa.  Length,  about  17  Vi  miles.  The  cost  has  been  esti- 
mated at  about  $350,000.  W.  S.  Farquar.  College  Spring, 
Iowa,    is    Pres.    and    Gen.    Mgr. 

MinncHota — Grand  Marais  &  Northwestern  R.R. — This  com- 
pany has  been  incurporated  in  Minnesota  to  construct  a  rail- 
road from  Marais  west  to  a  connection  with  the  Duluth  & 
Northern  Minnesota  R.R.,  a  distance  of  about  50  miles;  also 
to  construct  branch  lines.     J.  Jenswold  is  Secy.,  Uuluth,  Minn. 

Missouri — Gainesville,  Trenton  &  Chillicothe  R.R. — Sur- 
veys are  being  made  for  the  extension  of  this  company's  linn 
from  Carrollton  to  Chillicothe.  Mo.,  a  distance  of  about  35 
miles.      W.    R,    Painter,    Carrollton,    Mo.,    is    interested. 

Hannibal  &  North  Missouri  R.R. — Surveys  have  been  made 
for  the  construction  of  this  company's  line  between  Han- 
nibal and  Palmyra,  Mo.,  a  distance  of  about  12  miles.  Col. 
H.   Funk.   Palmyra,   Mo.,   is   interested. 

Memphis,  Dallas  &  Gulf  R.R. — This  company,  it  is  re- 
ported, has  awarded  the  contract  for  the  construction  of  a 
10-mile  extension  between  Hot  Springs  and  Murfreesboro, 
Ark.     W.  P.    Hart,  Nashville,  Ark.,  is  Ch.   Engr. 

Texas — Mexico   Northwestern   Ry. — See   item    under  Mexico. 

Olilahoma — Muskogee  &  Missouri  Connecting  Rv. — This 
company  has  received  a  charter  for  the  construction  of  a 
railroad  from  Muskogee,  Okla.,  to  connect  with  the  Missouri 
Pacific  Ry.,  two  miles  south  of  Fort  Gibson.  The  line  Willi 
be  about  eight  miles  in  length.  Joseph  Hall,  Muskogee,  iii 
interested. 

Colorado — Midland  Valley  R.  R. — The  stockholders  and  di- 
rectors of  this  company  have  voted  a  bond  issue  of  $15,000,- 
000  to  pay  all  the  present  indebtedness  of  the  road,  to  put 
it  in  first-class  condition  and  also  to  provide  funds  for  start- 
ing work  on  extensions  to  Denver.  Colo.,  and  Shreveport.  La., 
the  original  terminals  of  the  line.  A.  W.  Lefeber.  Muskogee, 
Okla..   is   Gen.   Mgr. 

Wasliington — Canadian  Pacific  Ry. — This  company  has  had 
surveys  made  for  the  construction  of  a  line  from "  Metaline, 
Wash.,  to  Trail,  B.  C.  and  for  an  extension  of  the  Crows  Nest. 
Pass  line  west.      F.  W.   Peters,  Vancouver,  B.  C.   is  Gen.  Supt. 

+Ontarlo — Lake  Erie  &  Northern  Rv. — This  company  has 
awarded  the  contract  to  SECORD  &  SONS  for  all  the  cemen'  • 
work  on   its  lines.      Estimated  cost,   about  $250,000. 

+  Britlsh  Columliia — British  Columbia  Rv. — This  company 
has  awarded  the  contract  to  BROWN  &  SIMMONS  for  gradink 
its    Cloverdale-Burnside    Loop. 


Alberta — Taber  Transit  R.R. — This  company,  it  Is  reported, 
will  award  contracts  soon  for  the  construction  of  its  proposed 
line  from  Taber  to  the  coal  mines  at  Bow  City  and  Retlaw. 
V.  O.  Eastland,  Calgary,  Alta.,   is  Ch.   Engr. 

Mexico — Mexico  Northwestern  Ry. — According  to  press  re- 
ports as  a  result  of  the  revolutionary  disturbances  in  Mex- 
ico, plans  for  the  construction  of  an  extension  of  the  Mexico 
Northwestern  Ry.  from  El  Paso  to  Plainview,  Tex.,  a  dis- 
tance of  about  350  miles,  have  been  abandoned.  The  com- 
pany is  owned  by  a  syndicate  of  English  and  French  capital- 
ists headed  by  Dr.  F.  S.  Pearson,  of  New  York,  N.  Y.,  and  Lon- 
don. Eng. 

ELIiCTRiC    R.\ILW.VVS 
Miller's    Falls,    Mass — Preliminary    arrangements    are    be- 
ing   made    by    the    Miller's    River    St.    Ry.    Co..    for    the    con- 
struction    of     an     electric     railway    from     Miller's    Falls      to 
Orange.      D.    P.    Abercrombie    is    Secy. 

AVaterbury,  Conn. — John  H.  Cassidy.  Waterbury.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric 
railway    from    Waterbury   to   Marion. 

Rome,  N.  Y — Preliminary  arrangements  are  being  made 
and  contracts  will  soon  be  awarded  bv  the  Rome  &  IJelta 
Dam  Electric  Ry.  Co..  for  the  construction  of  its  proposed 
line  from  Rome  to  Delta  Dam,  about  sis  miles.  DeWitt  C 
Hancock  is  Pres. 

Syracuse,  N.  Y.— Plans  are  being  prepared  by  the  Syra- 
cuse. Watertown  &  St.  Lawrence  River  R.R  Co  for  the 
construction  of  an  electric  railway  from  Syracuse  to  Brewer- 
ton,  about   12  miles.     H.  D.  Brewster  is  Secy. 

TroupshurK,  N.  Y. — Press  reports  state  that  a  company  is 
being  organized  to  construct  and  operate  an  electric  railway 
from  Troupsburg,  N.  Y.,  to  Knoxville,  Penn. 
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Trenton,  N.  J. — The  Public  Service  Ry.  Co.  plans  the  ex- 
tension of  its  traction  lines  from  Broad  St.  Park  to  i  ard- 
ville  and  Groveville,  Hamilton  Township,  and  a  branch  line 
on  the  Mercerville   Road  to   the   Burlington   County  line. 

Punxsutavrney,  Penn. — -4  company  is  being  organized  at 
Punxsutawney  to  construct  an  electric  street  railway  line 
from   Punxsutawney   to   Rossiter,   about   six   miles. 

Svranton,    Penn Contracts    will    soon    be    awarded    by    the 

Scranton  &  Binghamton  Traction  Co.  for  the  construction  of 
an  electric  railway  from  Nicholson  to  Montrose,  about  17 
miles.      R.   W.   Day,   Scranton.    is  Gen.   Mgr.      Noted   May   S. 

Stroudsburs,  Penn. — Plans  are  being  considered  by  the 
Chestnut  Ridge  Rv.  Co.  for  the  extension  of  its  line  from 
Saylorsburg  to  Stroudsburg.  C.  R.  Funk.  Palmerton,  Penn., 
is   Ch.    Engr. 

Charleston,  ^V.  Va. — Plans  are  being  considered  by  the 
Charleston,  Parkersburg  &  Northern  R.R.  Co.  for  the  con- 
struction of  an  electric  railway  from  Charleston  to  the  Jack- 
son County  line.      K.   E.   Stephenson,   Parkersburg,    is   Pres. 

Grafton,  W.  Va. — Preliminary  arrangements  are  being 
made  by  the  Grafton,  Fairmont  &  Clarksburg  Traction  Co. 
for  the  construction  of  an  electric  line  from  Grafton  to 
Pruntytown.  George  L.  Hartley,  Grafton,  is  Gen.  Mgr.  and 
Pur.    Agt.      Noted    Apr.    10. 

Kananga,  W.  Va. — A  franchise  has  been  granted  to  the 
Kanauga  Traction  Co.  to  extend  its  line  from  Kanauga  to 
Middleport.      T.    W.    Jackson    is    interested. 

Princeton,  W.  Va. — Surveys  have  been  started  by  the 
Princeton  Power  Co.  for  the  construction  of  its  proposed 
electric  railway  from  Princeton  to  Bluefield,  about  seven 
miles.     S.  J.   Evans,   Princeton,   is  Pres.      Noted  Feb.    13. 

Winfleld,  W.  Va. — A  company  is  being  formed  to  extend 
the  electric  railwav  from  St.  Albans  to  Winfleld,  about  13 
miles.  F.  M.  Littleton  and  John  W.  Miller  are  interested  in 
the    project. 

Henderson,    N.    C Plans    are    being   prepared    by    the    Blue 

Ridge  &  Interurban  Ry.  Co.  for  the  construction  of  an  elec- 
tric railway  from  Hendersonville  to  Saluda.  George  Lad- 
shaw.    Spartanburg,    S.    C,    is    Engr. 

MemphiH,  Tenn. — The  West  Tennessee  Traction  Co.  is 
making  prelimina.ry  arrangements  for  the  construction  of 
an  interurban  line  from  Memphis  to  Jackson.  The  line  will 
be  S5  miles  long  and  will  cost,  $2,000,000.  B.  G.  Sargent, 
Memphis,    is    Vice-Pres.    and    Gen.    Mgr. 

Canton,  Ohio — The  Northern  Ohio  Traction  &  Light  Co. 
contemplates  the  construction  of  an  electric  railway  from 
Canton   to  Lisbon.     Charles  Currie,    Akron,   is  Gen.  Mgr. 

Cleveland,  Ohio — The  Cleveland  &  Akron  Short  Line  Ry. 
Co.  has  been  incorporated  to  construct  and  operate  an  elec- 
tric railway  to  connect  Cleveland,  Brooklyn,  Independence, 
Ira,  Everett.  Portage  and  Akron.  John  C.  Chapman,  New 
England   Bldg.,   Cleveland,   is   interested. 

Rockwood,    Mich The    Arthur    J.    Greenway    Co.,    Detroit, 

Mich.,  is  planning  the  construction  of  an  electric  railway  to 
connect    Rockwood,    Flat    Rock,    Dundee    and    Adrian. 

Wllmot,  jMlch. — Plans  are  being  prepared  by  the  Detroit, 
Bay  City  &  Western  R.R.  Co.  for  the  extension  of  its  elec- 
tric railway  from  Wilmot  to  Sandusky,  Mich.  William  N. 
Boyd,   Bay  City,   is  Ch.    Engr. 

Camp  Point,  III. — The  Commercial  Club  of  Camp  Point  is 
discussing  the  proposition  to  construct  an  electric  railway 
from  Camp  Point  to  Hannibal,  about  35  miles.  Isaac  Cutter 
is  interested. 

Hamilton,    III The    Tri-State    Traction    Co.    has    completed 

surveys  for  the  construction  of  its  proposed  traction  line 
from  Hamilton  to  Quincy.  R.  O.  Marsh,  Warsaw,  is  Pres.  and 
Ch.  Lngr. 

Peoria,  III. — Plans  are  being  prepared  by  Peoria  Ry.  Co. 
for  double-tracking  its  Main  St.  line.  R.  W.  Bailey,  Peoria,  is 
Gen.   Supt. 

Sfirlnsfleld,  III. — Surveys  are  being  made  by  the  Spring- 
field, Taylorville  &  Pana  Interurban  Ry.  Co.  for  its  proposed 
electric  railway  to  connect  Springfield,  Taylorville  and  Pana. 
W.  B.  Adams,  Taylorville,  is  Vice-Pres.  and  Gen.  Mgr. 

\Vankegan,  III. — Plans  are  being  prepared  by  the  Chicago 
&  Milwaukee  Electric  R.v.  Co.  for  the  extension  of  its  North 
Ave.  line  in  Waukegan  to  the  golf  grounds.  Edward  J.  Bock, 
Highwood,   is  Gen.   Supt. 

.Appleton,  Win. — The  Wisconsin  Traction,  Light,  Heat  & 
Power  Co.  proposes  to  extend  its  line  from  Appleton  to 
Hortonville.      E.    K.    Ellis,    Appleton,    is   Supt. 

Belolt,  WlH. — The  Beloit,  Delavan  &  Clinton  Ry.  Co.  has 
been  incorporated  to  construct  and  operat,;  an  electric  rail- 
way to  connect  Beloit,  Turtle,  Delavan,  Clinton  and  Darien, 
about  30  miles.  The  Incorporators  induce:  Thomas  Ft 
Fitzgibbons,  A.  N.  Bort,  W.  H.  Tlort^n,  'J'.  G,  Welrick,  and 
E.    F.    Lyons. 

Clarindn,  Iowa — Plans  are  being  consideref"  by  the  Iowa 
&  Southwestern  R.R.  Co.  for  the  construction  Of  an  electric 
railway  from  Clarinda  to  Blanchard,  about  17  miles.  C.  B. 
Judd,   Clarinda,    is    interested. 

St.  LouIm,  Mo. — According  to  press  reports  the  Spf  ingfleld 
&  Southern  Illinois  Traction  Co.  will  construct  an  intirur- 
ban  line  from  St.  Louis,  Mo.,  to  Terre  Haute,  Ind.,  with  a 
branch  line  from  Springfield,  III.,  to  Cairo,  111.  George  W. 
White,  St.  Louis,   Is  Vice-Pres. 

Anntln,  Tex.^John  Kinney,  of  Johnson  City,  and  asso- 
ciates are  promoting  the  construction  of  an  Interurban  elec- 
tric railway  from  Austin  to  Johnson  City,  a  distance  of  about 
30  miles.  The  pr<ipoaition  has  been  taken  up  by  the  Cham- 
ber  of  Commerce   of   Austin. 

ftalneNvllle,  Tex.- — The  City  Council  has  granted  a  fran- 
chise to  K.  P.  Turner,  Dallas,  Tex.,  and  associates  for  the 
use  of  certain  streets  of  Gainesville  by  the  Interurban  elec- 
tric   railway    which    is    to    be   constructed    through    here. 

Terrell,  Tex. — The  Stone  &  Webster  Engineering  Corpora- 
tion Boston,  Mass.,  has  arranged  to  begin  shortly  the  con- 
struction of  Its  proposed   interurban   electric  line   which   is  to 


run  between  Dallas  and  Terrell.  J.  B.  Townsend  is  Mgr.  of 
construction.  The  survey  for  the  proposed  road  has  been 
finished  and  the  right  of  way  is  now  being  secured. 

Shan-nee,  Okla. — The  Shawnee  Electric  Ry.  Co.  has  com- 
pleted surveys  on  its  proposed  line  from  Shawnee  to  Okla- 
homa City,  about  41  miles.  C.  T.  Edwards,  Shawnee,  is 
Pres. 

Long  Beach,  Calif The  Pacific  Electric  Ry.  Co.  is  plan- 
ning the  construction  of  an  electric  railway  from  Long  Beach 
to  Redondo,  about  IS  miles.  J.  McMillan,  Los  Angeles,  iS 
Gen.    Mgr. 

Los  Angeles,  Calif. — The  Los  Angeles  Ry.  Co.  is  consider- 
ing the  extension  of  five  of  its  lines  into  the  Hollywood  and 
Colegrove    districts.      John   J.    Akin,    Los   Angeles,    is   Supt. 

San  Francisco,  Calif. — The  Panama-Pacific  International 
Exposition  Terminal  Ry.  Co.  has  been  incorporated  to  con- 
struct a  10-mile  electric  railway  on  the  Exposition  grounds 
at  Harbor  View  for  the  transportation  of  exhibits  and  ma- 
terials. The  incorporators  are  Leon  Sloss,  William  H. 
Crocker,  J.  W.  McCarthy,  James  McNab.  Henry  F.  Portmann 
and    I.    W.    Hellman.    Jr. 

Ilridgeburg,  Ont. — The  construction  of  a  traction  line  from 
Bridgeburg  to  Smithville,  and  from  Hamilton  to  Toronto,  Is 
under   consideration. 

Cornwall,  Ont. — The  proposition  to  construct  an  electric 
railway  from  Cornwall,  Ont.,  to  St.  Polycarpe,  Que.,  about  28 
miles  is  under  consideration.  Adam  Beck,  London,  Ont..  is 
interested    in    the    project. 

LiCthbrldge,  Alta. — Plans  are  being  prepared  by  the  Leth- 
bridge  Municipal  Ry.  Co.  for  the  extension  of  its  lino  to 
Hardieville,   about   six   miles. 

Sidney,  N.  S. — The  Cape  Breton  Electric  Co.  is  considering 
plans  for  an  expenditure  of  $350,000  for  double-tracking  its 
lines  in  Sidney.  W.  G.  Ross,  Sidney,  is  Gen.  Supt.  and  Pur. 
Agt. 

Frederlcton,  N.  B. — The  Fredericton  St.  Ry.  Co.  contem- 
plates the  construction  of  an  electric  railway  from  Fred- 
ericton  to   Gibson   and   Marysville,   about   five    miles. 

LIGHT,    HEAT    AND    POWER 

Mllo,  Maine — Preliminary  arrangements  are  being  made  by 
the  Milo  Electric  Light  &  Power  Co.  for  the  installation  of 
additional  equipment  in  its  power  plant.  Julian  d'Este,  Milo, 
is   Pur.   Agt. 

Rockland,  Maine — Hollis  M.  Shaw  has  been  granted  a 
municipal  franchise  to  construct  and  operate  electric  light 
and  power  lines  in  this  city.  Mr.  Shaw  has  a  plant  in 
operation    at  Union.    Maine. 

Paxton,  Mass. — At  a  recent  election  it  was  voted  to  install 
an  electric-lighting  system.  Arthur  W.  Dwyer  is  interested. 
Noted  Apr.  17. 

+Sbelburne  Palls,  Mass. — The  Greenfield  Electric  Light  & 
Power  Co.  has  awarded  the  contract  for  the  installation  of 
additional  equipment  in  its  power  plant  at  Shelburne  Fall?, 
to  FRED  T.  LEY  &  CO.,  INC.,  Springfield.  Estimated  cosl 
of  the  plant,   $150,000. 

South    Wllllamstown,    Mass H.     H.    Hodgeman,    Pittsfleld, 

Mass.,  who  is  acting  for  an  electric  company  in  Pittsfield  fs 
preparing  plans  for  a  power  plant  to  furnish  light  for  the 
town  of  South    Williamstown. 

+Hartford,    Conn. — The    Hartford    Electric    Light    Co.    haf- 
awarded   a    contract    to    CHARLES    B.    ANDRUS    &   CO.,    Hart 
ford,   for  the  construction  of  a  new  power   plant  on  Pearl  St  . 
at    $300,000. 

Norivalk,  Conn. — The  installation  of  additional  equipment 
in  the  municipal  electric-light  plant  at  East  Norwalk,  is 
under  consideration.     Fred  H.   Bergen  is  Supt.  of  the  plant. 

Coboes,  N.  Y. — The  Cohoes  Electric  Light  Co.  is  planning 
the  construction  of  a  power  plant  in  the  Mohawk  River  bed, 
near  Cohoes  Falls,  to  cost  about  $1,000,000.  Bids  for  the 
work  will  be  received  at  the  New  York  office  of  the  company, 
2    Rector   St.      Charles   B.    Samuels    is    Vice-Pres. 

+New  York,  N.  Y. —  (Ofi'icial) — The  Department  of  Educa- 
tion, Park  Ave.  and  59th  St.,  has  awarded  a  contract  to  T. 
FREDERICK  JACKSON  INC.,  94  John  St..  at  $9784,  for  in- 
stalling electric  equipment  in  Public  School  50.  Bids  were 
received  May  12.      C.  B.  J.  Snyder  is  Supt.  of  School  Bldgs. 

Syracuse,  N.  Y. — The  Syracuse-Suburban  Gas  Co..  has  been 
organized  and  permission  has  been  obtained  from  the  Public 
Service  Commission  authorizing  the  construction  of  a  gas 
plant  and  the  laying  of  the  necessary  mains.  Work  will  be 
commenced   soon. 

Boontou,  N,  J. — The  Board  of  Public  Utility  Commission- 
ers has  approved  an  ordinance  granting  the  Boonton  Elec- 
tric Co.  permission  to  install  lines  for  transmission  and  dis- 
tribution  service  in   Hanover  Township. 

+  Philadelpbla,  Penn. — The  contract  for  remodeling  the 
power  plant  of  Nathan  C.  Lane,  at  413  Cherry  St.,  has  been 
awarded  to  SHAUGHNESSY  &  WILER.  Philadelphia,  at  $13.- 
000. 

CharlotleMvllle,  Va The  Redland  I'ower  Co.  will  con- 
struct dam  and  powerhouse  for  developing  2000  hp.  The 
plant  will  be  of  concrete,  steel  and  brick  construction,  and 
will  be  constructed  under  the  supervision  of  Ncff  &  Thomp- 
son, Norfolk,  Va.  Estimated  cost  $100,000.  F.  C.  Todd  is 
Pres. 

Murphy,  N.  C. — Plans  are  being  prepared  by  the  J.  B. 
McCrary  Co.,  Atlanta,  Ga.,  for  the  construction  of  a  hydro- 
electric plant  on  the  Hiwassee  River  near  Murphy.  Bonds 
for  $70,000  were  recently  voted  for  the  puropse.  D.  W. 
Deweese    is    Mayor. 

Oraneebure,  S.  C. — Preliminary  arrangements  are  being 
made  to  reconstruct  the  municipal  electric-light  plant  and 
water  system.  Estimated  cost,  $60,000.  L.  H.  Wanamaker 
Is  City   Clk. 

AuKusta,    Ga. — See    item    under    Buildings. 

Stiiteslioro,  Ca. —  Plans  are  being  considered  for  the  In- 
stalliition  of  additional  equipment  in  the  municipal  electrlc- 
llght    plant.      D.    L.    Gould    is   Mgr. 
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\\  iiMii-Nlioro,  (in. — The  Installation  of  now  equipmiMit  In 
tho  municipal  cluctilc-Ught  plant  Is  under  consideration. 
J.    C.    Andrews    is    Supt. 

(IniiifHvlllc,  Kill. —  rrelimlnary  plans  are  being  considered 
by  the  Lighting  Committee  tor  the  Installation  of  an  orna- 
mental street-lighting  system  In  the  business  district.  J. 
E.   Goodwin    Is  Chn.    ot    the   Com. 

LrcHl>urK>  Flo. — The  Leesburg  Ice  Co.  proposes  to  double 
the  lapaolty  of  its  electric-light  plant  by  the  Installation  of 
additional    equipment.      J.    Y.    Clark    Is    Pres. 

IViiinmu  City,  Fin. — The  citizens  are  eon-sulering  the  prop- 
osition to  Issue  bonds  for  the  construction  of  an  nuinlclpal 
electric-light   plant. 

Vlvlnn,  Ln. — The  Vivian  Oil  Co.  will  build  :i  new  power 
plant    at   Vivian   to   cost   .$50,000. 

Monterey,  Tenn. — J.  T.  Price  and  associates  have  been 
granted  a  franchise  by  the  City  Council  to  construct  and 
operate  an   eiecti-ic-llght  plant  at  Monterey. 

Somrrsiet,  Ky. — The  Kentucky  Utilities  Co.  will  Install  ad- 
ditional machinery  in  its  power  plant  at  Somerset.  T.  J. 
Spragle   is   Gen.  Mgr. 

^VlncheHter,  Ky. — Preliminary  steps  are  being  taken  by 
the  City  Council  for  the  installation  of  an  ornamental  light- 
ing   system    in    the    business    district. 

Harberton.  Ohiu — .\n  election  will  be  held  May  24  at  which 
the  proposition  to  issue  1110.000  of  bonds  for  the  construc- 
tion of  a  municipal  electric-light  plant  will  i)e  submitted  to 
the  voters.      W.    S.   Mitchell   is   Mayor. 

Cleveland,  Ohio — Bids  will  be  received  by  W.  J.  Springborn. 
Dir.  Pub.  Serv.,  until  May  27.  for  furnishing  generators  and 
et>nverters  and  a  40-ton  electric  traveling  crane  and  a  five- 
ton  au.viliary  crane  tor  the  municipal  electric-light  plant. 

+Columl>us,  Ohio — (Official) — The  contract  for  the  instal- 
lation of  automatic  underfeed  stokers  in  the  power  plant 
111  connection  with  the  Ohio  .state  Uiiiversity  at  Columbus, 
has  been  awarded  to  the  AMERICAN  ENGINEERING  CO., 
Philadelphia,  Penn.,  at  about  $5000.  Bids  were  received  May 
12  by  the  Board  of  Trustees.     Noted   May   1. 

Cortland,  Ohio — Plans  are  being  prepared  by  B.  P.  Hewitt, 
Consult.  Engr.,  Jefferson.  Ohio,  for  the  construction  of  a 
municipal   electric-light   plant  and  water  system  at  Cortland. 

Toledo,  Ohio — The  City  Council  is  considering  the  propo- 
sition to  construct  a  municipal  ice  plant.  George  W.  Jonson 
is   City   Engr. 

Cadillac,  MIeh. — Plans  are  being  prepared  by  the  Con- 
sumers' Power  Co.  for  the  improvement  and  extension  of  its 
system  in  Cadillac  and  vicinity.  W.  A.  Foote.  Jackson,  Mich., 
is  Pres. 

+MuHke);on,  MIeh — The  contract  for  the  installation  ot  an 
ornamental  street-lighting  system  has  been  awarded  to  the 
RiiDGERS  ELECTRICAL  CO.,  Muskegon,  at  about  $5000. 
Noted  Mar.  20. 

Petoskey,  MIeh. — Plans  are  being  considered  for  the  pur- 
chase of  additional  equipment  for  the  municipal  electric-light 
plant.     J.  W.   Lovelace  is  Mgr.   ot  the  plant. 

SHRlnan',  MIeh. — The  City  Council  has  appointed  a  com- 
mittee to  investigate  the  cost  of  installing  an  ornamental 
lighting   system   on   various   streets. 

VIedo,  111, — The  Consumers'  Light  &  Power  Co.  contem- 
plates an  expenditure  of  $50,000,  for  the  improvement  ot  its 
power  plant  and  system  at  Aledo.  W.  A.  Foote,  Jackson. 
Mich.,   is  Pres. 

+  Cllnton,  111. — The  contract  tor  the  installation  ot  an  orna- 
mental street-lighting  system  has  been  awarded  by  the  Board 
of  Local  Improvements  to  the  CLINTON  GAS  &  ELECTRIC 
CO.,  Clinton,   at   about   $8000. 

GIrard,  III, — The  Central  Illinois  Public  Service  Co.  has 
purchased  the  municipal  electric-light  plant  at  Girard.  The 
new  owners  will  improve  the  plant  and  extend  the  system. 
H.   L.   Jones   is   Local    Mgr. 

Paris,  III — Plans  are  being  considered  by  the  Chamber  of 
Commerce  for  the  installation  of  an  ornamental  street- 
lighting  system   in    the   business   district. 

Sprlnefield,  III. — Preliminary  arrangements  are  being 
made  for  the  installation  of  an  ornamental  street-lighting 
system.  Estimated  cost.  $12,000.  Wade  Seelv  is  City  Engr. 
Noted    Apr.    10.  " 

La  Crosse,  AVIs — The  property  of  the  La  Crosse  Gas  & 
Electric  Co.  has  been  purchased  bv  Kelsev,  Brewer  &  Co 
Grand  Rapids.  Mich.  An  expenditure  ot  $125,000  for  improve- 
ments  is   planned   by   the    new   owners. 

Alton,  lo-n-a — The  Town  Council  has  granted  a  franchise 
to  Mason  &  Mason,  to  construct  and  operate  an  electric-light 
plant  at  Alton. 

Russell,  lona — The  proposition  to  construct  a  municipal 
electric-light   plant    is   under    consideration. 

Aurora,  Minn. — The  Village  Council  is  considerin 
proposition  to  construct  a  hydro-electric  plant  on  tl 
JlSy^An     ^^'"■'    ""^^'^    Au'^ora.      Estimated    cost    of    the    pi 
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cost    of    the    project. 


fBuhl.  Minn. — The  contract  for  the  installation  of  new 
equipment  in  the  municipal  electric-light  plant  has  been 
awarded   to   the   NORTHERN   ELECTRIC   CO..    Minneapolis. 

nuluth,  Minn. — The  proposition  to  install  an  ornamental 
street-lighting  system  in  West  Duluth  is  under  consideration 
J.   J.    Frey    is    interested. 

ArKonia,  Kan. — An  election  will  soon  be  held  at  which 
the  piopositi9n  to  issue  $25,000  in  bonds  for  the  construction 
^i*?",  electric-light  plant  and  water  system  will  be  sub- 
mitted to  the  voters.  Rollins  &  Westover  .Midland  BIdg, 
ivansas    City,    Mo.,    are    Consult.    Bngrs. 

<•,^,.*Iu"'"■"'•  Knn-— The  proposition  to  issue  $11,000  of  bonds 
lor  the  construction  ot  a  municipal  electric-light  and  power 
Plant    is   under    consideration. 

v^  '^y'"'^  ^'f'* — fans  are  being  prepared  by  the  Aurora 
J.  B    Harvey  fs  Gen^  ^mprovement   of  its   electric-light   plant. 


Cook,  IMrli — At  a  recent  election  bonds  for  $5000  were 
voted    for   Ih.-    hustallation    of   an   electrlc-llKhtlng   system. 

Oinahn,  .\eli — The  State  Liglslature  h.is  authorized  an 
appropriation  of  $35,000  for  the  instullation  of  a  powor  plant 
at   the  N.a.r.iHka  School    for  the   Ix^af  at  Omaha. 

Klmhnil.  S.  U,— Plans  are  being  considered  by  the  Kimball 
Electric  Light  &  Power  Co.  for  the  construction  of  an  electric- 
light  plant,  to  cost  $12,000.  Garret  Ashley,  Kimball,  Is  Bngr.- 
in-Charge. 

•fKeynolds.  IV.  D.— (Ofllclal )— The  eontruct  for  thi-  con- 
struction of  a  municipal  electrlc-llght  plant  at  Reynolds  has 
been  awarded  lo  M.  .S.  HYLAND,  Fargo,  N.  D.  Bids  were  re- 
ceived   by    M.    N.    Urathorde,    City    Audr.,    Apr.    30.      Noted   Apr. 

St.  Thomas,  .N.  D.— At  a  recent  election  the  citizens  voted 
to  Issue  bonds  for  the  construction  of  a  municipal  elcctrlc- 
llght  plant.      C.  Ganssle   is  Mayor.      Noted  Apr.   17. 

Velvn,  ft.  D — The  construction  of  an  electric-light  plant 
at  \elva  Is  contemplated  by  f).  S.  Kaufmann,  of  HlUsboro, 
Wis. 

Fulton.  .Mo. — Bids  will  be  received  by  the  Board  ot  Man- 
agers of  the  Missouri  School  for  the  Deaf  at  Fulton.,  until 
June  9  for  the  construction  of  a  power  plant  in  connection 
with  th.'  Institution.  Plans  are  on  file  at  the  omce  of  M. 
F.   Bell.   Arch..   Fulton. 

KansnH  City.  Mo.— The  Kansas  City  Electric  Light  Co.  is 
considering  plans  tor  remodeling  the  Metropolitan  power 
plant  at  Ninth  St.  and  the  Blue  River.  Estimated  cost  of  the 
work.   $50,000.      Louis  H.    Egan,    Kansas  City,   is  Gen.   Mgr. 

.Austin,  T..J,— The  Colorado  River  Power  Co.,  headed  by 
C.  H.  Alexander.  Dallas.  Tex.,  recently  filed  on  the  water 
lights  of  a  section  of  the  Color  ido  River  above  Austin  pre- 
liminary to  the  construction  ot  a  large  dam  and  erecting  a 
hydro-electric  plant  at  a  point  about  40  miles  north  of 
here.  Mr.  Alexander  and  associates  also  have  under  con- 
sideration the  construction  of  a  dam  over  the  Colorado  River 
near  Balllnger  to  cost  approximately  $1,000,000.  This  latter 
dam  will  be  for  the  purpose  of  creating  a  water  storage 
reservoir  tor  irrigating  about  75,000  acres  ot  land  in  that 
section. 

Denison.  Tex, — The  application  of  the  Texas  Power  & 
Light  Co.  for  a  franchise  for  the  construction  of  an  electric- 
lighting  system  here  will  be  voted  on  at  an  election  to  be  held 
June  21.  It  is  announced  by  representatives  of  the  company 
that  it  the  franchise  is  granted  it  will  immediately  begin  the 
construction  ot  a  hydro-electric  plant  on  the  Red  River 
north  of  here,  to  cost  approximately   $1,000,000. 

,  Edna,  Tex,— The  Edna  Electric  Light,  Ice  &  Water  Co. 
will  construct  an  electrli'-light  r.nd  water-works  plant  and  an 
ice  factory  here.  L.  E.  Ward,  W.  W.  McCrory  and  Rudolph 
Linnahtz   are   interested. 

Taylor,  Tex.— The  City  Council  las  granted  a  30-vear 
franchise  to  H.  P.  Ball.  Ann  .Arbor.  Mich.,  tor  the  erection 
and  operation   of  a  gas  manufacturing  plant  here. 

\%>Mt,  Tex. — The  local  electric-light  plant  has  been  pur- 
chased by  the  Southern  Traction  Co.  Extensive  improvements 
to  the  plant  and   system   are   planned   by   the   new  owners. 

+  Aline,  Okia, — The  contract  for  the  construction  of  an 
electric-light  plant  has  been  awarded  to  P.AUL  SCHENDECK 
at   about    $6000.  i,r,i.i^. 

Parma.  Idaho — The  Beaver  River 
granted  a  franchise  to  cr^nstruct  a  s 
ting  system   in   Parma. 

Elko,  !Vev. — The  Elko-Lamoille  Power  Co.  has  purchased 
the  electric  plant  of  the  Elko  Power  &  Water  Co.  from  'w. 
T.  Smith,  of  Elko,  and  his  as.sociates.  J.  G.  Serugham  and 
t.  O.  Brolli,  ot  Reno,  have  been  retained  as  engineers  to  de- 
sign a  new  plant  and  to  remodel  the  old  one.  B.  G  McBride 
IS   Mgr.   of   the   company. 

Benson,  Ariz — It  is  announced  that  the  project  of  erecting 
a  large  hydro-electric  plant  and  the  construction  of  an  ex- 
tensive system  ot  power  transmission  lines  to  cover  parts  ot 
Arizona  and  New  Mexico  has  been  financed  and  that  details 
?.r  the  orgaiiization  of  the  company  will  soon  be  made  pub- 
lic. Ralph  Cameron  is  one  of  the  promoters  of  this  enter- 
prise. The  company  will  have  a  capital  stock  of  $15,000,000 
Surveys  have  already  been  mada  in  a  number  of  localities 
with  a  view  ot  determining  the  best  point  for  locating  the 
hydro-electric  plant.  It  is  understood  that  it  will  be  located 
at  some  central  point,  probably  on  the  Gila  River.  It  is 
planned  to  provide  nower  for  operating  irrigation  pumping 
plants  in  the  San  Pedro.  Sulphur  Spring.  San  Simon  and  other 
valleys. 

Eatonvllle,  Wash, — Evans  &  Dickson.  Tacoma.  have  been 
retained  by  the  City  Council  to  prepare  preliminary  plans 
tor  the  construction  of  the  proposed  municipal  electric-light 
plant. 

♦OsiveBO.  Ore, — The  contract  for  the  construction  ot  a 
substation  at  Oswego  for  the  Portland.  Eugene  &  Eastern 
Ry.  Co.  has  been  awarded  to  the  PORTLAND  ENGINEERING 
&    CONTRACTING    CO..    Portlmd.  uii-,r,r,niiMj 

Hermosn,  Calif, — Plans  are  being  considered  by  the  City 
Council  for  the  installation  of  an  ornamental  street-lighting 
system    on    various    streets. 

+Lo8  .Vngeles.  Calif. — The  contract  tor  the  installation  of 
a  heating  system  in  the  new  building  on  Grand  .Ave.,  near 
Ninth  St.,  erected  for  the  Trinity  M.  E.  Church  has  been 
awarded  to  the  MACHINERY  &  ELECTRICAL  CO.  351  North 
Main  St..   Los   Angeles,   at   $40,000. 

Loynlton.  Calif,— The  Mountain  Development  Co.  has  com- 
pleted plans  for  a  reservoir  and  power-house  near  Sattlev  to 
cost  $180,000.  The  reservoir  will  have  a  capacity-  of  l'? 
a^flfl   ot''l'3S5''ft"'°''''"'^^'''*'    ^^"^    ^^'    '^'"    ^^    developed    with 

•f-Montreal.  Que.— The  contract  for  the  construction  of 
undergi-ound  conduits  on  Catherine  St..  has  been  awarded 
by  the  Board  of  Control  to  G.  M.  GEST,  Montreal,   at   $271,000. 

n„.?^i"*i'  iF=*''S""i"?'v.-^'*"-~".-^  syndicate,  ot  which  J.  .AL 
Douglas  155  .Saskatchewan  Ave.,  is  Pres.,  plans  to  equip  an 
independent    plant    for    supplying    light    and    power    tor    fact- 


Power    Co.    has    been 
iibstation    and    distribu- 
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KamloopN,  B.   C— Bids  will   be   received  by  J.-  J.   Garment, 
Citv    Clk.,    until    June    12,    for    installing   hydro-electnr 
meht   in    the    new   municipal   power   plant.      Tr.t^hor 
&  Co.,    Vancouver,   are   Consult.   Engrs. 
BRIDGES 

Manchester,  N.  H.— Plans  are  being  prepared  for  tl^^  con- 
struction of  a  bridge  over  the  Merrimac  River,  south  of  the 
G.^nite  B?id|e  It  will  be  1000  ft.  long  and  50  ft.  wide  and 
will  cost  from  $110,000  to  $135,000.  S.  J.  Lord  is  the  City  Bngr. 
^oted  Feb.  13. 

t^Woonsoeket,  R.  I.— Bids  will  be  received  by  the  Commit- 
tee on  Streets  and  Bridges,  at  the  office  ot  the  City  Engineer, 
until  4  p.m..  May  28,  for  the  construction  of  a  reintorcea- 
concrete  arch  bridge  and  appurtenant  work  on  Harrison  Ave., 
Woonsocket.     Frank   H.  Wills  is  the   City  Engr. 

Willlmaiitle,  Conn.— The  Board  of  Selectmen  has  made  an 
appropriation  of  $6000  for  the  construction  of  a  bridge  over 
the   Natchang  River   on   the  North   Windham    Road. 

,\m8terdam.  X.  Y.— .\n  election  will  be  held  by  the  taxpay- 
ers. May  22,  to  vote  on  the  proposition  to  issue  bonds  lor 
$100,000,"  for  the  purpose  of  building  a  new  bridge  over  the 
Mohawk  River,  connecting  the  city  proper  with  that  section 
known  as  the   Fifth  Ward. 

+  Mlllville.  N.  J. — The  contract  for  the  construction  of  a 
new  drawbridge  across  the  Maurice  River,  has  been  awarded 
to  the  OWEGO  BRIDGE  CO.,  Owego,  N.  Y.,  at  $27,096. 

Newark,  IV.  J The   Erie  R.   R.   Co.   has  had  plans  prepared 

for  the  construction  of  a  new  bridge  across  the  Passaic  River, 
at  Fourth  Ave.,  and  has  applied  to  the  War  Department  for 
permission.  F.  A.  Howard,  50  Church  St.,  New  York,  N.  Y., 
is  the  Engr.  of  Bridges  and  Bldgs. 

Butler,  Penn Bids  will  be  received  by  the  County  Com- 
missioners at  Butler,  until  May  28,  for  the  construction  of 
bridge  work.     W.   B.   Scott   is  the  Clk. 

>'antlcoke,  Penn. — Plans  have  been  approved  by  the  County 
Commissioners  of  Luzerne  County  at  Wilkes-Barre.  for  the 
construction  of  a  new  bridge  at  Nanticoke,  and  bids  will  soon 
be  asked.  An  appropriation  of  $350,000  has  been  made  for  the 
purpose.      D.  A.  Keefe.   Athens.    Penn.,   is   the   Engr. 

+  PittsburKh,  Penn. — The  contract  for  the  construction  of 
the  new  bridge  over  Haights  Run.  on  the  line  ot  Butler  Ave., 
has  been  awarded  to  the  CUMMINGS  STRUCTURAL  CON- 
CRETE CO.,  Commonwealth  Bldg.,  at  $109,480.     Noted  May  15. 

■A-Jewel.    Ga Bids    are    asked    for    the    construction    of    a 

steel  bridge  over  the  Ogeechee  River  at  Jewel,  between 
Hancock  and  Warren  Counties. 

Pass    Christian,    Miss The    Commissioners    of    the    Third 

District  of  Harris  County  are  asking  bids  for  the  construction 
of  a  bridge  and  draw  across  Bayou  Portage.  Bonds  for 
$15,000   have  been  issued  for   this  purpose. 

Kentucky — Bridges  will  be  built  as  follows:  Mercer  County 
will  build  a  two-span  steel  bridge  about  SO  ft.  long  over 
Buchanan  Creek.  Harrodsburg  is  the  County  seat.  Lawrence 
County  will  build  an  S5-ft.  steel  bridge  over  Cat  Creek,  one 
with  a  100-ft.  span  over  Blain  Creek,  and  a  three-span  struc- 
ture. 27fi  ft.  long  over  Blain  Creek.  Louisa  is  the  County 
seat.  Hopkins  County  will  construct  three  bridges,  one  50 
ft.  long,  over  Drake's  Creek,  and  two  over  Clear  Fork,  one 
100  ft.  and  the  other  50  ft.  Madisonville  is  the  County  seat. 
Marion  County  will  erect  a  steel  bridge  125  ft.  long,  over  Roll- 
ing Fork.  Lebanon  is  the  County  seat.  Whitley  County  a 
147-ft.  steel  bridge  over  Jellico  Creek.  Corbin  is  the  County 
seat.  Payette  County  an  80-ft.  steel  bridge.  Lexington  is  the 
County  seat;  and  Bath  County  a  150-ft.  steel  bridge  with 
16-ft.  concrete  abutments,  over  Steel  Creek.  Owingsville  is 
the   County   seat. 

.Vlliance,  Ohio — Bids  will  be  received  until  May  27,  for  the 
structural  steel  for  the  superstructure  ot  the  Fifth  St.  Sub- 
v.ay. 

Ashland,  Ohio — Bids  will  be  received  by  the  Board  of  Pub- 
lic .Service  until  June  5.  for  the  construction  of  the  concrete 
abutments  for  the  Holbrook  St.  Bridge.  F.  Edwards  is  the 
Dir.  of  the  Bd. 

Chillieothe,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  at  the  office  of  the  County  Auditor, 
until  noon.  May  26.  for  the  construction  of  a  Ijridge  to  be 
known  as  the  Barnhart  Bridge,  in  Green  Township,  Ross 
County.     Robert  D.  Alexander  is  the  County  Audr. 

Chillleothe,  Ohio — Additiontil  information  received  regard- 
ing the  new  bridge  at  Main  .St.  is  as  follows:  It  will  consist 
of  five  150-ft.  Ki)ans,  and  will  be  constructed  of  steel,  with 
concrete  found.ations.      Nnte<l  Apr.   24. 

+rinelnnati,  Ohio — The  contract  for  the  construction  of  a 
concrete  bridge  over  Muddv  Cn-ik  on  Lower  River  Road  has 
been  awarded  to  WILLIAM  NICKSON,  at  $17,608.  Noted 
Apr.   3. 

Clneinnati,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Hamilton  Count.v,  Cincinnati,  until 
noon.  June  13.  for  alterations  to  the  lift  bridge  over  the 
Miami  and  Erie  Canal,  at  Si-ctlon  Ave.,  Hartwell,  in  Spring- 
fli-ld   Township.      Albert    Reinhardt   is   the   Clk. 

Columlius,  Ohio— Bids  will  be  received  bv  S.  A.  KInnear, 
Director  of  Public  Service,  until  May  27,  for  the  construc- 
tion of  the  steel  superstructure  of  a  viaduct  over  the  tracks 
of  the  Baltimore  &  Ohio,  P.  C.  C.  &  St.  L.  and  the  C,  C.  & 
St.   L.    Rys.,   on   North    Fourth   St. 

nreMilen,  Ohio — Bids  will  be  received  by  the  Commissioners 
of  Muskingum  County,  at  Zanesvllle,  Ohio,  until  11  a.m.. 
June  12.  for  the  construction  of  the  superstructure  of  a  bridge 
across  the  Muskingum  River  at  Dresden,  to  replace  thi'  sus- 
pension hrldge  recently  destroyed  bv  the  fioods.  It  will  be 
600  ft.  long,  with  a  ro.adway  of  20  ft.  H.  H.  Kennedy  Is  the 
Clerk. 

Hamilton,  Ohio— The  City  Council  of  Hamilton  contem- 
plates the  reconstruction  of  a  part  of  the  high  level  bridge 
at  Hamilton.  The  estimated  cost  Is  $15,000.  A.  F.  Macallum 
1b  the  Engr. 

KinKH  Mills,  Ohio — Bids  will  be  recelvi'd  bv  the  Board  of 
County  Commissioners  of  Warren  County,  at  I/ebanon  Ohio 
until  June  9,  for  the  construction  of  a  steel  high-tniss  bridge 
?YS''J^''  ¥'"'■  Miami  River  at  Kings  Mills.  It  will  have  one 
150-ft.  and  on.-   HiO-ft.  span.      Also   for  the  construction   of  one 


new  concrete  abutment  and  for  facing  and  raising  one  old 
abutment  with  concrete,  and  rebuilding  one  pier  with  concrete 
for  the  above  structure. 

Loveland,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commisisoners  of  Hamilton  County  at  Cincinnati,  by 
the  Board  ot  County  Commissioners  of  Clermont,  at  Batavia, 
Ohio  and  by  the  Commissioners  of  Warren  County  at 
Lebanon,  Ohio,  until  noon,  June  16,  for  the  construction  of  the 
new  superstructure  and  the  repair  of  the  substructure  and 
approaches  to  the  bridge  over  the  Little  Miami  River,  at 
Loveland.     Albert   Reinhardt   is   the   Clk. 

+  McConneIl»vllle.  Ohio — The  contract  for  the  repair  of  the 
Musliingum  River  Bridge  at  Malta  and  McConnellsville  has 
been  awarded  to  the  OREGONIA  BRIDGE  CO.,  Lebanon,  Ohio, 
at  $46,400.  J.  E.  Patterson,  McConnellsville,  is  the  County 
Audr.  '  Noted  May  1. 

Mt.  Vernon,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Knox  County  until  1  a.m.,  June  2, 
for  the  construction  of  the  west  abutment  of  the  Banning 
Bridge  and  the  west  abutment  of  the  Young  Bridge,  both  of 
Morris  Township,  Knox  County.  Irvin  Young  is  the  County 
Audr. 

Mt.  Vernon,  Ohio — According  to  press  reports,  the  Com- 
missioners of  Knox  County  plan  to  construct  12  county 
bridges.      The    estimated   cost    is    $150,000. 

+Sldney,  Ohio — We  are  officially  advised  that  the  contract 
for  the  construction  of  the  Rumley  Bridge  over  Loramie 
Creek  in  Van  Buren  Township,  has  been  awarded  to  the 
HACKEDORN  CONTRACTING  CO.,  Indianapolis,  Ind.,  at  $7990. 
Noted  May  8. 

White  Cottace,  Ohio — Bids  will  be  received  by  the  County 
Commissioners  of  Muskingum  County.  Zanesville,  Ohio,  until 
10  a.m.,  June  7,  for  the  reconstruction  of  part  of  the  sub- 
structure, and  for  the  whole  of  the  superstructure  of  a  high- 
way tiridge  crossing  the  Jonathan  Creek  in  White  Cottage. 
It  will  be  106  ft.  long  over  all.  Plans  and  specifications  are 
on  file  at  the  office  of  the  County  Commissioners.  H.  H. 
Kennedy   is   the   Clk. 

YounRstoivn,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Mahoning  County  until  11  a.m..  May 
28,  for  the  construction  of  a  steel  bridge,  180  ft.  in  length, 
on  the  South  Center  Road,  Youngstown  Township.  I.  M. 
Hogg  is  the  County  Audr. 

^Iilncoln,  III. — The  Supervisors  of  Logan  County  have 
awarded  the  contract  for  the  construction  of  a  steel  and 
concrete  bridge  over  Salt  Creek,  near  Lincoln,  to  T.  L.  BLACK- 
BURN,   at    $8250. 

Altoona,  V%'Js. — The  city  contemplates  the  erection  of  a 
bridge  over  Otter  Creek,  to  connect  with  Eau  Claire.  Plans 
are  being  prepared.     The   estimated  cost  is   $10,000. 

+CHnton,  lona — The  contract  for  the  construction  of  a 
bridge  across  the  South  Fork  ot  the  Little  Red  River  has  been 
awarded  to  the  VINCENNES  BRIDGE  CO..  Vincennes,  Ind.,  at 
$5000. 

+  Red  WluB,  Minn. — According  to  press  reports,  the  con- 
tract for  the  construction  of  the  Pine  Island  Bridge  has  been 
awarded  to  the  SECURITY  BRIDGE  CO.,  Minneapolis,  Minn., 
at  $9000. 

Alma,  Kan, — Bids  will  be  received  at  the  office  of  the 
County  Clerk,  at  the  Court  House,  Alma,  until  noon.  May  i.3, 
for  the  construction  of  seven  bridges  in  Wabaunsee  County. 

Garnett,  Kan. — Bids  will  be  received  at  the  office  of  the 
County  Clerk,  in  the  Court  House  at  Garnett,  until  noon, 
June  4,  for  the  construction  of  a  reinforced-concrete  arch, 
75  ft.  long,  with  a  16-ft.  roadway,  in  Monroe  Township,  (our 
miles  from  Garnett. 

Pine  BlulV,  Ark. — Bonds  have  been  issued  for  $700,000.  for 
the  purpose  of  constructing  a  bridge  over  the  Arkansas 
River,    near    Pine    Bluff. 

Me.\lester,  Okla. — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Pittsburg  County  until  June  9,  for  the  con- 
struction of  three  bridges,  one  a  steel  span  50  ft.  long,  over 
North  Boggy,  near  Kiowa,  one  124-ft.  steel  span  over  Ci>al 
Creek,  near  McAlester,  and  the  other  a  75-ft.  steel  span  over 
Longtown    Creek,    near    Brewer. 

Helen,  N.  M. — We  are  officially  advised  that  bids  will  prob- 
ably be  received  by  the  County  Commissioners  at  Los  Lunas, 
N.  M..  until  July  12,  for  the  construction  of  a  bridge  across 
the  Rio  Grande  River  at  Belen.  It  will  be  a  wood-pile  bridge 
with  about  80-ft.  steel  spans,  and  will  cost  between  $12,000 
and  $15,000.  Plans  are  on  file  at  the  office  of  the  State  Engi- 
neer at  Santa  F^.  E.  Hempenich  is  Chn.,  and  John  Becker, 
Jr.,    is    the   Secy,    of    the    Road    Bd. 

+Seattle,  Wash. — The  contract  for  the  construction  of  the 
West  Wheeler  St.  Bridge  has  been  awarded  to  J.  M.  BRUCE 
&  CO.,  at  $206,422.      Noted  Apr.   1. 

Hood  River,  Ore. — According  to  press  reports,  the  Pacific 
Light  &  Power  C^o..  Portland.  Ore.,  will  construct  a  steel 
bridge   over   the   Hood   River,   to   cost   approximately   $18,000. 

Kennett,  Calif — The  Board  of  Supervisors  of  Shasta  Countv 
has  ordered  plans  and  specifications  prepared  for  the  con- 
struction of  a  steel  bridge  across  the  Sacramento  River  at 
Kennett,     to     cost     approximately     $30,000.       Redding     Is     the 
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County  scat. 

+I,os  Aneeirs,  Calif — The  contract  for  the  construction  of 
a  reinforced-concrete  bridge,  on  LaCanada-Verdugo  Rond. 
near  Devil's  Gate,  has  been  awarded  to  MONOZ  &  MONOZ,  929 
c;entral   IJldg.,  at  $6146.     Noted  Apr.   24. 

Monrovia,  Cnlif. — A  reinforced-concrete  bridge,  to  coat  ap- 
proximately $6000.  Is  to  be  built  over  Santa  Anita.  Wash., 
on  Falling  Leaf  Ave.,  by  the  cities  of  Arcadia  and  Monrovia. 
H.   S.  Gerllch,   Monrovia,   Is   the   ICngr.   In   charge. 

WATI'.R   SUPPI>Y— IRRIGATION 

ICssex  .function,  Vt. — At  a  recent  meeting,  the  village  voted 
to  extend  and  Improve  the  water  system.  Bonds  for  $10,000 
win   be   Issued   for   the   Improvement. 

AKwnm,  Mass. — The  town  contemplates  the  Installation  of 
a  municipal  water  system,  estimated  to  cost  $100,000.  E.  A. 
Kellogg  and   John  Merrill   are   Intirested. 
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— Till'  W.-U.T  ni-partniiiit  hii.s  awaril.-d  a 
llKtiurtiiiM  i)f  11  slaliilpiix.-  :U  tlii'  Ludlciw 
lUstrvolr.  lo  the  WAl^Sll  .STIOAM  HulLiOH  WORKS.  Huly- 
okf,   Mass.      N.)t.  d    Ma.v    N. 

liriNlol.  K.  I.— Thu  town  tontfiiiplalcs  purohaslnB  the  pl.iiil 
of  Ihu  liiistol  Uati-r  Co.  TlU'  cuiiipan.v  has  olVt-red  to  sell  f.ii- 
$713  12,i.     J.  J.    Walsh  Is  Chii.    Water   Lorn. 

Ci-nlriil  FiillN,  It.  I. — Tentative  plans  have  been  submitted 
to  the  Conunun  Council  for  improving  the  filtration  plant. 
Estimated    eost.    $10,000.      Silas   Camming   is   City    Engr. 

-Al'nivUlrnt'f.  U.  I.— The  Hoard  of  Contract  and  Supply  has 
e.\teiuied  the  time  of  closing  bids  for  instailing  the  proposed 
30.000,1100  gal.  pumping  station  from  May  21  to  June  18. 
Noted    May    ti. 

+  IUiiKhnni<ou.  N.  Y — (Orticial)— Contract  C  of  the  pro- 
posxi  liltialion  plant,  which  provides  for  furnishing  and 
ir.etitig  complete,  with  material,  labor,  tools  and  appliances. 
Mini-  inters,  of  a  total  capacity  of  9,000,000  gal.  per  day.  and 
lurnisliuig  and  erecting  two  low-lift  pumps,  steam  driven, 
has  I. .,11  awarded  to  the  NOinVOon  ENGINIOICRING  CO.. 
Flcir.  II  ■■,  Mass.  Contract  A,  which  consists  of  earth  excava- 
tiiiii,  i.iiilorced  concrete  sub-structure,  suetioii  and  dis- 
ehaiKe  lin.s.  sewer  and  miscellaneous  work,  will  be  done 
by  day  labor.  Contract  B,  which  provides  for  a  brick 
building,  will  be  awarded  later.  Bids  were  opened  bv  the 
Boaard  of   Water  Commissioners.  May  15.     Noted   May  is.' 

East  SyrncuMc,  .\.  V. — The  Water  Department  has  had 
plans  prepared  for  the  construction  of  a  reservoir  of  from 
S, 000. 000  to  10,000,000  gal.,  estimated  to  eost  $10,000.  Fred 
.Shepp   is   Pres.      Noted  May   S. 

Ithaca.  N.  Y — Plans  have  been  prepared  for  laying  about 
8350  ft.  of  6-in..  SlOO  ft.  of  8-in..  and  250  ft.  of  4-in.  water 
mains.  The  work  will  probably  be  done  by  day  labor.  Mar- 
tin  Conlon   is   Supt.    Water  Dept. 

*+:»lexlc«,  N.  Y — Contracts  for  Installing  a  water  system 
here  have  been  awarded  by  the  Board  of  Water  Commis- 
sioners, as  follows:  Construction,  to  the  PUBLIC  ENGINEER- 
ING &  CONSTRUCTION  CO..  Buffalo;  pumps  and  motors,  to 
the  RUMSEY  PUMP  CO..  Seneca  Falls;  filters,  to  the  AMERI- 
CAN WATER  SOFTENER  CO..  Philadelphia.  Penn.;  standpipe, 
to  the  DES  MOINES  BRIDGE  &  IRON  WORKS,  Pittsburgh, 
Penn.;  hydrants  and  valves,  to  R.  D.  WOOD  &  CO.,  Pittsburgh; 
pipe,  to  MILLAR  SONS  &  CO..  Utica.  Estimated  cost  of  sys- 
tem, $50,000.      Bids  were  opened  May  7.      Noted  Apr.   24. 

New  Y'ork,  N.  Y — (Oflicial) — Bids  will  be  received  until 
2  p.m..  May  28,  by  the  Department  of  Water  Supply,  Gas  & 
Electricity,  21  Park  Row,  for  hauling  and  laying  water 
mains  and  appurtenances  in  Tremont  Ave.,  from  Webster 
Ave.  to  Third  Ave.,  Boro.  the  Bronx.  Henry  S.  Thompson  is 
Comr. 

YonkeTM,  N.  Y'. — The  Common  Council  has  adopted  plans 
for  enlarging  the  water  system,  as  prepared  bv  Allan  Hazen, 
Hydraulic  Engr..  and  the  Acting  City  Engineer.  The  plans 
provide  for  enlarging  the  Grassy  Sprain  Reservoir,  con- 
structing a  reservoir  in  the  Sprain  Valley,  and  laying  con- 
duits and  tunnels  to  Woodlands  Lake,  which  is  to  be  the 
new  source  of  supply. 

•  Newark,  N.  J — (Official) — Bids  will  be  received  bv  the 
Board  of  Street  and  Water  Commissioners  until  3;15"p.m., 
May  22,  for  furnishing  1965  tons  of  36-in.  c.-i.  water  pipe,  and 
50  tons  of  36-in.  specials.  Specifications  may  be  obtained  at 
the  office  of  Morris  R.   Sherrerd,   Ch.   Engr. 

Rookaway.  N.  J. — In  accordance  with  recent  instructions 
from  the  Borough  Council,  the  Water  Committee  has  ten- 
dered a  report  of  the  following  estimates;  Increasing  the 
S??^*"!,'^'  "'  ^^'^  reservoir  at  Middletown  to  $10,000,000  gal., 
$15,000;  new  reservoir  of  from  30.000,000  to  40,000.000  gal. 
capacity,  $25,000;  pipe  line  from  Bull  Dam,  Upper  Hibernia, 
to  main  connection,  $25,000.  The  committee  is  also  investigat- 
ing filtering  and   sterilizing   plants. 

.Vmbrldge,  Penn. — The  town  contemplates  buying  and  im- 
proving the  plant  of  the  Harmony  Water  Co.  Estimated 
cost.    $125,000. 

Colver,  Penn — The  Colver  Water  Co.  plans  to  construct  a 
reservoir  on  one  of  the  branches  of  the  Blacklick  River,  and 
lay  distributing  pipes  through  Colver.  P.  J.  Little  is  a 
member   or    tlie   company. 

CouilerHport.  Penn — The  Borough  Council  will  probably 
soon  call  an  election  to  vote  on  a  bond  issue  of  $50,000  for 
buying    or   constructing   a   municipal    water    system. 

New  Kensinifton,  Penn — According  to  press  reports,  the 
Kensington  Water  Co.  plans  to  expend  200,000  for  improv- 
ing its  system.     T.   A.   Mellon   is   Pres. 

„  T,*''^'"'*^'"'  .P^nn- — The  Delaware.  Lackawanna  &  Western 
R.R  Co.  has  bought  the  old  States  Dam  and  grist  mill  on  the 
south  branch  of  the  Tunkhannock  Creek,  and  plans  to  build 
a  reservoir  to  supply  water  to  its  local  shops  and  yards.  The 
water  IS  now  purchased  from  the  Scranton  Gas  &"  Water  Co. 
G.  J.  Ray.  Hoboken.  N.  J.,  is  Ch.  Engr. 

Bnrkittxvllle,  Md. — The  Burkittsville  Water  Co.  has  in- 
corporated with  a  capital  stock  of  $50,000.  with  H.  P.  Shafer 
Fi^nk  G.  House.  Charles  T.  Meyers,  Cecil  D.  Hightman  and 
others.  The  company  has  purchased  a  tract  in  the  South 
^Jf"",'?'"^'  inclufling  Cool  Spring,  about  one  mile  from  Burk- 
ittsville, and  will  construct  a  500.000-gaI.  reservoir  near  the 
spring,  and  a  6-in.  pipe  line  from  the  spring  to  the  town 
and  lay  about  three-quarters  of  a  mile  of  pipe  in  the  streets. 

Cumberland,  Md. — The  lowest  bid  received  bv  the  Citv 
Council  for  laying  a  30-in.  water  main  from  the  Fort  Hil'l 
Reservoir  to  South  Mechanic  St..  was  submitted  bv  the 
Thomas   S.   Kean   Co.,    Cumberland,   at   $16,500.      Noted   May    15. 

HarrlannbnrK,  Va. — The  city  contemplates  the  construction 
ot  an  additional  reservoir  for  the  water  svstem,  which  will 
have  a  capacity  of  5,000,000  gal.     J.   H.   Downing  is  Mayor. 

HiBh  Point,  N.  C— Bonds  for  $50,000  have  been  voted  for 
extending  and  improving  the  water  system  here.  F.  N  Tate 
is    Mayor.  ^avc 

to„?^if """'!'*•  ^-S-—^*^  '^  proposed  to  install  a  water  svs- 
tem here,  estimated  to  cost  $30,000. 

•+Tnscaloo8a.  Ala.— (Official)— The  contract  to  construct 
tour  reinforced  concrete  filters,  with  appurtenances,  has  been 


awardeil  by  the  Water  CommlHHloii,  to  the-  KIN.N'EI.L  <'ON. 
TRALTI.N'G  CO..  TuMealooHH,  Alu.,  at  $13, 300.  liblH  were 
opened  .May  l(j.  Morris  Knowli-8.  Oliver  iildg.,  Pittsburgh,  Ih 
C:on.suit.    Engr.      Noted   .May   8. 

Vlile  Pintle,  I.,n — W.  H.  Uobi-rtH,  ConHult.  Engr.,  haH  been 
rela.ned  by  the  city  to  prepare  plans  and  specKUatlons  for  a 
water   system.      A.    Uevcrgne    is    Mayor.      Noted    Ai  -y    8. 

ALexInicton,  Ky — ( Olllclal)  — Bids  will  be  received  by  the 
Lexington  Hydraulic  &  Mfg.  Co.,  urilil  noon,  Juno  2,  for  con- 
?«'"V£,""'^  '.'  '•'""■'■vo''"  Jam.  The  contract  involves  about 
46,000  cu.yd.  of  earth  work,  and   7S40  sq.yd.  of  stone   riprap. 

C'»rl>ln,  Ky.— lOfllcial)- IJids  will  b.-  r.eelved  by  the  city 
until  May  27.  for  constructing  a  munieliial  well-water  Hyslem. 
according  to  plans  prepared  by  the  Southern  Slates  Engineer- 
ing Co..  First  National  Bank  BIdg..  Chicago.  Ill  The  contract 
liicludes  about  three  miles  of  mains.  EHtimated  cost,  $30,000. 
Thomas  F.   Young  is  City  Clk.     Notid   May  15. 

CInelnnntI,  Ohio— (Official)- Bids  will  ho  received  by  V.  T. 
Price,  IJir.  Pub.  Sei„  until  noon.  May  30,  for  rellning  the  West 
Basin  of  111.  IM.  II  I  irk  I{i-servoir.  The  work  will  consist  of 
the  reniov.il  .|  in  .  .  m  disintegrated  concrete  lining,  screen- 
ing and  .s.  1,1 1,1 1 11,  LI  Ih.-  broken  stone  from  same,  and  con- 
structing a  11.  w  .  .Ill,  i.te  lining,  with  a  foundation  of  broken 
stone  on  slop.s  an. I  underlying  drains;  brok.ii-stone  founda- 
tion to  be  covered  with  felt  waterproofing,  on  which  will  bo 
laid  a  concrete  surface,  divided  Into  15-ft.  s<|uar.s.  with  elas- 
tic composition  In  the  joints;  entire  concrete  lining  properly 
waterproofed.  Engineer's  estimate.  $120,000.  Plans  and  specl- 
ncations  can  be  obtained  at  the  office  of  the  Superintendent 
of   the   Water    D.'partment. 

(Official)  —  Bids  will  be  received  by  V.  T.  Price,  DIr.  Pub. 
Ser.,  until  noon.  May  20,  for  cleaning  c.-l.  pipe,  special  cast- 
ings and  valves,  and  other  miscellaneous  work  In  connection 
therewith.  Plans  and  specifications  may  be  obtained  at  the 
office  of  the  Superintendent   of  the  Water   Department. 

Cleveland,  Ohlu — Bids  will  be  received  bv  W.  H.  Kirby, 
bec.v  to  the  Director  of  Public  Service,  unti'l  noon.  May  27, 
for  furnishing  boilers  for  the  Water  Department.  Specifica- 
tions are  on  file  at  the  office  of  the  Superintendent  of  the 
Water  Department. 

„f  *-'^on*'ni?;?n'n«**'''? — '^''^  '^'.'>'  contcmplates  the  construction 
of   a    20,000,000-gal.    reservoir    on    the    Coolev    Farms,    at    War- 

r5?fX,^  ^on  rT^S  '''""""^''il.  '>J'"  '"^  '■"<'<>  ^'"h  concrete,  and 
will  be  20  ft.  deep  and  650  ft.  long.  Estimated  cost.  $100,000. 
The  work  will  probably  be  done  by  day  labor.  Robert  Hoff- 
man IS  City  Engr. 

fi  i?'"^T-^!""''  H^'K"».  Ohio— Bids  will  be  received  by  H.  Can- 
field.  \illage  Clk.,  Beckman  Bldg..  Cleveland,  until  noon  June 
I,  ii"',  ,  -y'"?,  11  *;'"■  ■*\'ater  main  in  Yellowstone  Road,'  from 
^,'^^15''''^  1°  ^"S'**  ^"'^'^-  P'^^ns  ^"'i  specifications  are  in  file 
RiH  n?  1  °^,  ^^^  ^-  •■^-  Pease  Engineering  Co.,  Marshall 
Bldg..    Cleveland. 

Cortlnnd,   Ohio — See    item   under   Light,    Heat   and   Power. 

+lAma,  Ohio — Contracts  for  improving  the  water  svstem 
here  have  been  awarded  by  the  city  as  follows;  Furnishing 
|bout  14^830  ft.  of  20-in.  pipe,  to  the  MASSILLON  IRON  & 
STEEL  CO..  Massillon,  at  $23.40  per  ton;  pipe  material  valve" 
tees,  reducers  and  other  fittings,  to  JAMES  B.  CLOW  &  SONS. 
Chicago,  at  $25  65,  for  6-in.  pipe.  $90  for  relief  valves!  $77.43 
for  reducers,  $528  for  hydrants,  $1727  for  fittings,  and  $84.50 
for  manhole  covers;  steam  header  to  the  .AMERICAN  FOITN- 
DRY  &  CONSTRUCTION  CO..  Pittsl^urgh.  at  mseie  000  000- 
gal.  pumping  engine,  to  the  SNOW  STB.\M  PUMP  CO  Buf- 
falo, N.  Y.,  at  $15,4S5  for  pump,  and  $1728  for  crane:  two  boil- 
'"A.7°  n'^^^T^FP^^^  ENGINE  EQUIPMENT  CO.  Toledo  Ohio, 
at  $57i0.     Bids  were  opened  by  the  city.  May  1.     Noted  .\pr.  24! 

Norwood,  ohlo^^An  election  has  been  called  for  June  17 
to  vote  on  a  bond  issue  of  $105,000.  for  extending  and  improv- 
ing the  water  system,  and  $35,000  for  installing  a  water- 
softening  system.     Noted  May   S. 

PIqua,  Ohio— The  city  has  decided  to  expend  $60,000  for 
o'?Pp,'?h!"^«^"'^''^'=°'?,f'""<=","^  'he  water  system  Tlie  Boa?d 
of  Public  Service  will  employ  a  consulting  engineer  to  pre- 
H/r'tll'.-''r<fcJl?  f,VPfrrr^«  the  construction  wo?k.  Harry  D. 
Hartley  is  Chn.   A\  .-Wks.   Com.     Noted  May  15. 

Richmond,  Ind — The  Richmond  Water  Works  contem- 
plates  an    expenditure    of    $100,000    for   improving    the    svstem 

nisir^^^nrn^o';"^^at^,"';!ii;7'h°i^'^l%'^rl^far^d?3*';rthi°r'"^s 

^i^-^^on'^'^?  ^\r  &  f'u['n5^V  Co".  "Ch"i[.fgl'°l,l*.''*at'^$2^4 
per  ton.      The  other  bids   were:   .American   Car  Ts-   Fm.i^rir,-  r-^ 

ron''&''l'tei?"co''*?4  .Y"""  f  Co"JV2|?o'p^ir  ■\o^?7lfssil?o°n 
Fo,?nd^v  r?o  ?,°;',P''-^^  .P'^''  to";  Standard  Cast  Iron  Pipe  & 
S-5   ner\^n  '    RiH  "j"'"'  '""'   Glamorgan   Pipe   &   Foundry*^  Cot 

loi  r/4Tt.r  B'o1r,r""^?ot?/':.%Vl'4'".■  ''■  '''""^™  °-  p^"- 

gal*&anrc?-,  '^'uTa'^tro'^n  ^"p^ilir'hL"  ^".Tr^J^^l'^r^t 
N?t^?  2S?    ENGINEERING  ^CO.,    Florence'^lir^.^l^S  1^2.30*9^ 

•r.alesbure.  III — (Official)- Bids  will  be  received  bv  T  P 
Evans.  Chn.  Water  Com.,  until  2  p.m..  June  5.  for  Ibout^  300^0 
lb.  of  riveted  steel  plates  and  shapes  for  a  pump  nit  and  well 
strainer  and  for  sinking  a  well  9  ft.  in  d  amete?  and  30  ft 
deep.  Plans  and  specifications  are  on  file  at  th-  ,.«;?"  "i 
Dal>ney  H.   Maury.   Consult.   Engr.,  Monadnock   Blo?k    Chicago 

Dabney   H.    Maury.    Consult.    Engr.,    Chicago     111      ha=    n?» 
sented    a    report    to    the    Citv    Council    recommenrtin;;    Ti?      ^ 
struction    of    a    reservoir    at    Haw    Creek      estimi'Jfrf  '^S    '"'"Z 
$380,000.  ii<i>v     (.^leoK,    estimated    to    cost 

tem*hlri"ha^';  be-eT'"aTa""r"d'e'l  If  {^]^S^%'^%t.\'"'  ^^^'^^  «>- 
\%'h%  CHICAGO  BRID^g'e^&Ir'oN 'works  "chiTfgo""  T'^ai 
LIFF"a"%'?"5^'5'°ce'"ntrrf';,JV"''   *^"?^'    '"   GEORgI °HINCH- 

^lSi#\f $fS^^  w^R^"f  it  Ti?iriip?;it<;'^}rs^M'E°s  v"^-^ 
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+Boscobel.  Wis. — (Official) — The  contract  to  construct  a 
water  system  here  has  been  awarded  to  C.  S.  PHILLlFFb, 
Madison,  Wis.,  at  $23,791.  The  other  bids  were:  C.  B.  Mc- 
Xamara  &  Co.,  Dubuque,  $32,286:  Thilt-Manning-^^  helan  Co., 
La  Crosse.  $29,742;  J.  N.  Roberty,  Madison,  $24,2i2.  ,,Bids 
were  opened  by  H.  J.  Johnson,  City  Clk.,  May  9.  V, .  tx. 
Kirchoffer,   Madison,   is   Consult.    Engr.      Noted   May  1. 

Palmyra,  ■«"!». — The  village  contemplates  the  installation 
of  a  water  svstera  estimated  to  cost  $18,000.  An  election  will 
probably  soon  be  called  to  vote   on  a  bond  issue. 

Kenosha,  AVIs. — The  citv  will  immediately  install  a  plant 
for  treatins  the  supply  taken  from  Lake  Michigan,  with  a 
solution  of  hypochlorite.  C.  A.  Jennings,  Chicago,  is  in 
charge    of   the   work. 

Waukesha,  Wis. — The  Common  Council  has  ordered  wa- 
ter-mains laid  in  Albert  St..  from  North  to  Meadow  Sts.,  and 
in  Beechwood  Ave.  between  Oakland  and  Greenfield  Aves. 
Harvey    Wilbur   is   Mayor. 

+Wanzeka,   Win (Official) — Contracts    for    constructing    a 

water  system  here  have  been  awarded  as  follows:  Furnishing 
pipe,  to  the  U.  C.  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Chi- 
cago, at  $25.80  per  ton;  laying  pipe,  to  J.  N.  ROHBRTY,  Madi- 
son, Wis.,  at  33c.  per  ft.;  also  for  constructing  a  concrete 
tank,  at  $1550;  furnishing  valves  and  hydrants,  to  the  LUD- 
LOW VALVE  CO.,  Chicago,  at  $37.  W.  G.  Kirchoffer,  Madi- 
son, Wis.,   is  Consult.   Engr.     Noted  May  1. 

Cherokee,  Iowa — Bids  will  be  received  by  the  City  Coun- 
cil until  Mav  22,  for  extending  the  water  system.  William 
Shardlow  is  City  Clk. 

Hedriek,  Iowa — Bonds  for  $16,000  have  been  voted  for  in- 
stalling a  water  system   here. 

Preston,  loiva — The  citv  has  purchased  the  holdings  of  the 
Creston  Water  Co.  for  $130,000.  It  is  probable  that  the  sys- 
tem will  be  improved  and  extended  this  season. 

Waterloo,  Iowa — Th,»  Board  of  Water  Trustees  contem- 
plates extending  the  system  to  serve  Prospect  Hills.  J.  P. 
Berry   is  Supt. 

Norfolk,  Neb. — The  city  has  decided  to  lay  water-mains  to 
the  Edgewater  Park  Addition  and  East  Norfolk.  Estimated 
cost,    $10,000. 

Silver  Creek,  Neb. — Bruce  &  Standevin,  Consult.  Engrs., 
Omaha,  Neb.,  have  prepared  plans  and  specifications  for  the 
installation  of  a  water  system  here.  D.  F.  Davis  is  Village 
Clk.     Noted  Mar.   6. 

Carter,  S.  D. — According  to  press  reports,  bids  will  be 
received  by  the  Town  Board  until  May  27,  for  installing  a 
water  system  estimated  to  cost  $9500.  J.  R.  Martin  is  Town 
Clk.     Noted  May  8. 

+Glenrock,  AVyo. — Th  e  contract  to  construct  a  water  sys- 
tem here  has  been  awar  Je<J  to  N.  G.  PETRY,  Cheyenne,  Wyo. 
Bids  were  opened  May  5.  C.  C.  Carlisle,  Cheyenne,  is  Consult. 
Engr.      Noted   May    8. 

Red  Lodge,  Mont. — Bonds  for  $30,000  have  been  voted  and 
are  now  on  sale,  the  proceeds  to  be  used  for  increasing  the 
capacity  of  the  water  sysem.     Walter  Anderson  is  City  Clk. 

+Jeffersan    City,    Mo (Official) — The    contract    to    furnish 

and  install  a  vertical  triple-expansion  pumping  engine  for 
the  water  system  has  been  a"warded  to  the  EPPIN(5  CAR- 
PENTER CO..  Pittsburgh.  Chester  &  Fleming,  Pittsburgh, 
are   Consult.   Engrs.     Noted  Jan.   30. 

+St.  LoniM,  Mo. —  (Official) — The  contract  for  Letting  No. 
10,896,  which  consists  of  furnishing  all  tools,  materials  and 
labor  for  the  construction  and  completion  of  the  Chain  of 
Rocks  filter  equipment,  has  been  awarded  to  the  PITTS- 
BURGH FILTER  CO.,  Farmers'  Bank  Bldg.,  Pittsburgh,  at 
$398,200.  The  only  other  bid  received  was  submitted  by  the 
New  York  Continental  Jewell  Filtration  Co.,  15  Broad  St., 
New  York,  at  $435,512.  Bids  were  opened  by  the  Board  of 
Public  Improvements,  May  16.  Edward  E.  Wall  is  Water 
Comr.      Noted  May   15. 

(fjfficial) — Bids  will  be  readvertised  in  June  for  construct- 
ing an  intake  tower,  tunnel  and  screen  chamber  at  the  Chain 
of  Rocks  pumping  plant.  Letting  No.  10,895.  Edward  E.  Wall 
Is  Water  Comr.,  and  Charles  A,  Cheney  Is  Secy.  Water  Dept. 
Noted  May  1. 

Fort  Smith,  Ark. — The  Board  of  Improvement  contemplates 
an  expenditure  of  $140,000  for  improving  the  water  system. 

Austin,  Tex. — See   item   under   Light,    Heat    and    Power. 

Edna,  Tex. — See   item   under   Light,   Heat   and   Power. 

+Kverett,  AVash.- — A  contract  to  waterproof  the  reservoir 
here  has  been  awarded  to  the  PARAFFINE  PAINT  CO.,  Pol- 
son   Bldg.,   Seattle,   at  $15,000. 

Wlnlock,  AV'ash. — A  franchise  to  Install  a  water  system 
here  has  been  granted  to  C.  L.  Leonard.  The  system  will  cost 
about  $10,000. 

+Newport,  Ore. — A  contract  to  construct  a  1,000.000-gal. 
reservoir  here  has  been  awarded  to  PAYNE  &  REED,  Port- 
land. 

+  Portland,  Ore. — A  contract  to  remove  two  submerged 
water  mains  here  has  been  awarded  to  A.  C.  U.  PERRY,  Sell- 
ing   Bldg.,    Portland,    at    $61,130. 

Turner,  Ore.^ — The  town  has  decided  to  install  a  municipal 
water  system,   estimated   to  cost  $10,000. 

l,os  AnKeles,  Calif.— The  Aqueduct  Board  Is  planning  to 
take  over  the  private  water  companies  doing  business  In  the 
city.  It  I.S  estimated  that  this  will  cost  about  $1,000,000. 
William    Mulholland    la   Ch.    Engr.    of    Bd. 

+San  nieico,  Calif. — The  contract  to  furnish  c.-l.  water  pipe 
to  the  city  has  been  awarded  to  the  U.  S.  CAST  IRON  PIPE 
FOUNDItY  CO.,  71  Broadway,  New  York,  N.  Y.,  at  $173  573 
Noted   Apr.    13. 

+Tulnre.  Calif. — The  contract  to  construct  a  steel  tank 
and  tower  for  the  water  system  here  has  been  awarded  to  the 
DES  MOINES  BRIDGE  &  IRON  WORK.S,  Des  Moines,  Iowa  at 
$9840.      Bids   were   opened    May   5.      Noted   Apr.    17. 

Kentvllle.  N.  S. — The  Town  Council  plans  to  expend  $15,000 
for  extending  the  water  system.     J.  Carroll  Is  Town  Clk. 


Bowmanvllle,  Ont The  town  is  receiving  bids  for  the  in- 
stallation of  machinery  in  the  new  pumping  plant.  Specifica- 
tions are  on  file  at  the  office  of  Chipman  &  Power,  Consult. 
Engrs.,  Mail  Bldg.,  Toronto.     John  Lyle  is  Town  Clk. 

Dunnvllle,  Ont. — Bids  will  be  received  by  the  Water  Com- 
mission until  May  31.  for  laying  about  10,000  ft.  of  water 
mains,  the  materials  to  be  supplied  by  the  city.  B.  1*  Edge- 
comb  is  Chn. 

+London,  Ont. — Contracts  for  furnishing  water  pipe  were 
awarded  bv  the  Water  Commissioners,  May  1,  as  follows: 
CANADA  FOUNDRY  CO.,  Toronto,  6-  to  12-in.  pipe,  $33.50  per 
ton  4-in.  pipe.  $34.50  per  ton.  specials  $70  per  ton;  H.  A. 
DRURY,  Montreal,  Que.,  4-  to  12-in.  pipe,  $39.25  per  ton, 
special,  $64.25  per  ton;  CHARLES  MILLAR  &  SON,  Utica, 
N.  Y.,  6-  to  12-in.  pipe,  $36  per  ton,  4-in.  pipe,  $38  per  ton, 
specials  $75  per  ton;  GARTSHORE-THOMSON  PIPE  CO.,  pipe. 
$33  per  ton;  LONDON  FOUNDRY  CO.,  London,  specials,  $56 
per  ton.     Noted  Apr.   17. 

AVallaceburg,  Ont. — The  City  Council  is  having  plans  pre- 
pared for  the  installation  of  water  and  sewer  systems  esti- 
mated  to   cost   $130,000.      H.    E.   Johnson   is   City   Clk. 

SEWERS 

Charleston,  N.  H. —  (Official) — Bids  for  laying  about  30,000 
lin.ft.  of  6-  to  12-in.  sewers,  with  SO  flush  tanks,  manholes 
and  catch  basins,  were  received  by  the  Board  of  Selectmen, 
Mav  15,  as  follows:  Ricci  Bros.,  Rutland,  Vt.,  $12,699;  Lang 
&  Little,  Leominster,  Mass.,  $18,902;  Daniel  O'Cunnell's  Sons, 
Holvoke,  Mass.,  $18,582;  A.  Williams  &  Co.,  Boston,  Mass., 
$21,146;  H.  P.  Cummings  &  Co.,  Ware,  Mass.,  $15,416;  H. 
Spinach,  Waterbury,  Conn..  $17,768;  Marcello  Construction 
Co.,  Portsmouth,  N.  H.,  $18,686;  John  E.  Palmer,  Boston, 
Mass.,  $25,066;  James  H.  Kerr.  Rumford.  Maine,  $18,898; 
Fales  F.  Simson,  Rockland,  Maine,  $14,937;  Weed  &  Walch, 
Mechanicsville,  N.  Y.,  $22,095;  P.  Pattassors.  Bellows  Falls, 
Vt.,  $16,408:  Joseph  Socco,  Portsmouth,  N.  H..  $15,864; 
Petrosser  Bros.,  Hartford,  Conn.,  $14,820;  F.  P.  William,  At- 
terburgh,  Mass.,  $19,323:  R.  H.  Howes  Construction  Co.,  New 
York,  N.  Y..  $18,498:  Way  &  Eilli,  Springfield,  Mass.,  $27,337. 
E.  F.  Davis,  78  Main  St.,  Northampton,  Mass.,  is  Consult. 
Engr.     Noted  May  8. 

Boston,  Mass. — Bids  will  be  received  by  the  Directors  of 
the  Port  of  Boston  until  May  28,  for  laying  pipes  and  drains, 
and  repaying  Northern  Ave.,  South  Boston.  F.  W.  Hodgdon 
is   Ch.   Engr. 

Neiv  Bedford,  Mass. — The  Sewer  Committee  has  recom- 
mended to  the  (iity  Council  the  construction  of  a  sewer  in 
Durfee  St.  Estimated  cost,  $19,500.  George  H.  Nye  is  City 
Engr. 

Wlnchendon,  Mass. — The  proposition  to  install  a  sewer 
system  here  has  been  under  consideration  for  several  years. 
Bonds  for  $100,000  were  voted  some  time  ago,  and  a  Sewer 
Commission  appointed,  of  which  Harland  W.  McCoUey  is 
Chn. 

Bridgeport,  Conn. — Bids  will  be  received  by  the  Board  of 
Contract  and  Supply  until  May  23,  for  constructing  sewers  in 
Frank  and  Whittier  Sts,     Alfred  H,   Terry  is  City  Engr. 

+Cheshlre,  Conn. — The  contract  to  construct  a  sewage  dis- 
posal plant  at  the  State  Reformatoi'y,  bids  for  w^hich  were 
received  at  the  office  of  A.  B.  Hill,  Engr..  New  Haven,  May  5, 
has  been  awarded  to  THOMAS  LEONARD  &  CO.,  504  Barrett 
St.,  New  Britain.Conn  .,  at  $12,228.     Noted  May  15. 

+Hartford,  Conn. — The  contract  to  construct  3150  ft.  tile 
and  concrete  sewer,  36-,  30-,  24-  and  12-in.,  in  Terry  Road 
has  been  awarded  to  C.  H.  SLOCOMB  &  CO.,  Hartford,  at 
$19,826.  Other  bidders  were:  F.  B.  &  W.  H.  O'Neil,  Hart- 
ford, Conn.,  $21,302;  B.  Silvester,  Hartford,  Conn.,  $21,444; 
A.  Conti  &  Co.,  Hartford,  Conn.,  $22,896;  John  Mamocchio, 
Hartford,    Conn.,    $25,347. 

New  Haven.  Conn. — Bids  will  be  received  by  P.  L.  Pord, 
City  Engr.  until  May  23,  for  constructing  sewers  in  North 
Front,  Norton,  Read  and  Auburn  Sts. 

I^Stamford,  Conn. —  (Official) — Bids  will  be  received  by  the 
City  Clerk  until  8  p.m..  May  26,  for  constructing  sewers  as 
follows:  4100  ft.  of  10-in.  pipe  in  3-ft.  lengths,  1900  ft.  of 
12-in.  pipe  in  3-ft.  lengths,  ISO  pieces  of  10x4-in.  y's  2  ft.  long, 
80  pieces  of  12x4-in.  y's  2  ft.  long.  22  manholes,  one  flush  tank. 
C.  D.   Ryder  is  City  Engr.     Noted  May  S. 

+AVaterbury,  Conn.- — (Official) — The  contract  to  construct- 
sewers  in  Beacon,  North  Beacon,  Willow,  Pine,  Fleet,  Rose 
and  Fiske  Sts.,  has  been  awarded  to  ANTONIO  LAMBO, 
Waterbury,  at  $7540.  Bids  were  opened  Apr.  29.  Noted 
Apr.    24. 

West  Hartford,  Conn. —  (Official) — The  town  will  soon  ask 
bids  for  about  17  miles  of  pipe  sewers,  three  miles  being  24- 
and  22-in.  double  strength  tile,  to  be  furnished  by  the  con- 
tractor. Some  of  the  sewer  is  30  ft.  deep  in  rock,  and  the 
total  cost  will  approximate  $150,000.  The  sewer  commission 
consists  of  A.  C.  Sternberg,  Jr.,  Chn..  Dennis  Ahern  and  Allen 
S.  Griswold.  Plans  and  specifications  may  be  seen  at  the 
office  of  Ford.  Buck  &  Sheldon,  Inc.,  Consult.  Engrs.,  60  Pros- 
pect St.,  Hartford. 

Dunkirk,  N.  Y. — John  M.  Hackitt.  City  Engr.,  has  pre- 
pared plans  for  the  construction  of  an  Intercepting  sewer 
along  the  lake  front  from  Bass  St.  to  Battery  Point.  Esti- 
mated  cost.    $75,000. 

Elmlrn,  N.  Y.— (Omdal)— Rids  will  be  received  by  Otis  H. 
Gardner,  City  Clk.,  until  11  a.m..  May  29,  for  the  construc- 
tion of  the  Roe  Creek  trunk  sewer.  Plans  and  specifications 
are  on  file  at  the  office  of  the  City   Engineer. 

^Mount  Morris,  N.  Y (Official) — Bids  Will  be  received  by 

thi-  Board  of  Village  Trustees  until  noon,  June  5,  for  con- 
.structing  a,  sewer  system,  according  to  plans,  maps,  details 
and  specifications  on  file  at  the  cilice  of  the  Village  Clerk. 

+NewbnrKh,  N.  Y. — A  contract  to  lay  a  trunk  sewer  In 
Fullerton  Ave.  has  been  awarded  bv  thiv  Common  Council, 
May  G,  to  the  KELLAM  &  SHAFER  CO.,  Schenectady,  N.  Y., 
at  $15,466.  The  other  bids  were"  John  Stino,  Poughkeepsle, 
»1 6,526;    Java   &   Kehoc,    Kingston,    $17,085. 
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+  New  York.  ,\.  V.— (BoiouKh  Th<-  liioiix)  ((illlcl.il)  Th.- 
folldwlriK  coiitiucts  haVL'  beon  aw:Liih<l  hv  Ih.'  I'liHliiiiit  of 
the  liDroUKh.  Aliiiiitipul  HldK.,  Third  AvciinU  177lli  .St.,  for 
thf  ii>nsliiuli..H  ul'  st-wfis  ill  viuloiis  stici-lH:  PuKHlry  Ave, 
friim  VVisUlu  mUt  Ave.  to  MacGinw  Avu.,  SAI^VATOK  I'UUI- 
FICATU.  at  $25.6y9:  St.  Ituyiiu.n,!  Avi..  fjnni  I'uikiM-  St.  to 
Zliuku  Ave,  KNIGHT  &  Ul  MUX'U,  .$iri,l(;o;  St.  Uiiwronco 
Avf..  from  Trimont  Ave.  to  Miiiill  St..  CMAULKS  IC.  PAIi- 
UELL,  at  JSU76.  Bids  were  reeeived  on  May  14.  Cyrus  V. 
Miller  is  Pres.     Noted  May   a. 

+  IVrw  York,  N.  Y  —  (Borough  of  nichmond)  — (Otllclal, --- 
The  President  of  the  Borough  of  Ulchiuond.  Borough  Hill. 
St.  George,  S.I.,  has  awaided  a  eontraet  to  JOSIOI'U  .K)l  N- 
SON'S  SUNS.  West  New  Brii;htoti,  N.  V.,  at  $(iul4,  for  c  m- 
struetiiiK  teiMiiorary  combined  sewers  in  Charles  St.,  from  St. 
Marys  Ave.  to  Chestnut  Ave.,  in  Smith  St.,  fioni  St.  iVIarvs 
Ave.  to  Wall  St.;  in  Oak  St.,  from  St.  Marys  Ave.  to  Wall  St.; 
in  Wall  St.,  between  Reynolds  St.  and  Charles  St.,  and  in 
Reynolds  St.,  from  Wall  St.  to  a  point  about  400  ft.  south  of 
St.  Marys  Ave.  Bids  were  reeeived  May  13.  George  Crom- 
well  is   Pres. 

+ANorn'lcb.  N.  Y.— (Offlcial)— The  contract  to  r..nstruct 
sewers  here,  bids  for  which  were  received  by  the  Sewer 
Commissioners,  May  15,  has  been  awarded  to  NASH,  ROBIN- 
SON  &   GRIFFIN,   Norwich,    at   $7837.      Noted    May    S. 

Syrufum-,  N.  Y. — The  Common  Council  has  approved  the 
proposition  to  construct  a  storm  water  sewer  system  in  the 
First  and  Second  Wards.  Estimated  cost,  $100,000.  Henry 
C.  Allen  is  City  Engr. 

SfcnucuM,  I*f.  J — (Offlcial) — Bids  will  be  received  by  the 
Borough  Council  until  S  p.m.,  June  3.  for  constructing-  a 
sanitary  sewer  system.  Adrian  Post  is  Boro.  Clk.  Noted 
Mar.    20. 

Trenton,  N.  J. — Bids  will  be  received  by  the  Board  of  City 
Commissioners  until  May  28,  for  the  construction  of  sew- 
ers in  various  streets.     Frank  Thompson  is   City  Clk. 

+North  Chnrlerol,  Penu. — A  contract  to  construct  sewers 
here  has  been  awarded  by  the  Borough  Council  to  the  DON- 
ORA  CONSTRUCTION  CO.,  Donora,  Penn.,  at  $S700. 

Plttsburt;!!,  Penn. — Bids  will  be  received  by  the  City  Con- 
troller until  10  a.m..  May  23,  for  constructing  sewers  in  va- 
rious  streets. 

West  Chester,  Penn. — Bids  for  laying  sewers  in  the  Goose 
Creek  sewer  system  were  received  by  the  Borough  Council, 
May  5,  as  follows:  M.  &  T.  E.  Farrell,  West  Chester,  $13,350: 
E.  H.   Oliver,  Chester,  $14,975.     Noted  May  1. 

Newark,  Del — The  Town  Council  has  approved  the  plans 
and  specifications  prepared  by  T.  Chalkley  Hatton,  Consult. 
Engr.,  Wilmington,  Del.,  for  a  sewer  system  and  sewage 
disposal  plant. 

Pulaski,  Va — (Official) — Bids  will  be  received  by  the  Mayor 
and  Town  Council  until  3  p.m.,  June  17,  for  constructing  a 
system  of  sewers.  The  contract  includes  about  ten  miles  of 
6-  to  lli-in.  vitrified  pipe  sewer,  with  manholes  and  flush 
tanks.     J.  H.  Ratclifte  is  Chn.  Sewerage  Com. 

Hamlet,  N.  f. — The  town  contemplates  an  expenditure  of 
$15,000  for  constructing  sewers.     W.  E.  Davis  is  Slayor. 

+Greenvllle,  S.  C. — According  to  press  reports,  a  contract 
to  construct  four  miles  of  sewers  here  has  been  awarded  to 
SULLIVAN  &  LONG,  Bessemer,  Ala.,  at  $18,000. 

Royston,  Ga. — The  town  contemplates  the  installation  o.  a 
sewer  system.  An  election  has  been  called  for  June  10  to  vote 
a  bond  issue  of  $10,000. 

Jasper,  Ala. —  (Official) — Bids  will  be  received  by  J.  M. 
Phillips,  Mayor,  until  S  o.m.,  June  2,  for  constructing  about 
10,000  ft.  of  sewer  laterals. 

Louisville.  Ky. — According  to  press  reports  bids  will  be 
received  by  the  Board  of  Public  Works  until  May  27,  for 
constructing  the  Preston  and  Shelby  St.  sewers.  Estimated 
cost,  $85,000.  David  R.  Lyman  is  City  Engr.  Noted  May  15. 
Bedford,  Ohio — Bids  will  be  received  by  C.  C.  Lowe,  Village 
Clk.,  until  noon.  May  22.  for  constructing  a  sewage  disposal 
plant.  Specifications  may  be  obtained  at  the  offlce  of  Wilbur 
J.   Watson,   Consult.   Engr.,   Leader-News   Bldg.,    Cleveland. 

+Bexley,  Ohio — (Ofhcial) — Bids  for  constructing  sanitary- 
sewers  here  acording  to  plans  prepared  by  A.  Elliott  Kim- 
berly,  Consult.  Engr..  Columbus,  Ohio,  were  received  May  13, 
as  follows:  Sieverling  &  Pairbairn.  Springfield,  Ohio,  $46,013 
■with  cement  joints;  $49,267  with  asphaltic  joints;  F.  R.  Stone, 
Lima,  Ohio,  $47,558,  $53,722;  Wm.  Jones.  Carnegie,  Penn., 
$51,913,  $59,  446;  S.  T.  Knight,  Columbus,  Ohio,  $53,185,  $55,283; 
Barnewolt  Construction  Co.,  Peoria,  111.,  $53,525.  $56,654; 
KOHBARGER  &  HOYLES,  Marion,  Ohio,  $41,734,  $43,256 
(aw-arded  contract).     Noted  May   1. 

Cincinnati,  Ohio — (Offlcial) — Bids  will  be  received  by  V.  T. 
Price,  Dir.  Pub.  Ser.,  until  noon.  May  28,  for  constructing  main 
and  lateral  sewers  and  drains  in  various  streets.  M.  J.  Keefe 
is  Secy. 

Columbus,  Ohio — Bids  will  be  received  by  S.  A.  Kinnear, 
Dir.  Pub.  Ser.,  until  May  27,  for  laying  sewers  in  various 
streets. 

+Delaware,  Ohio — A  contract  to  construct  about  10,000 
lin.ft.  of  sanitary  sewers  here  has  been  awarded  to  TAYLOR 
&  CHAMERS,  Genoa,  Ohio,  at  $6900.     Bids  were  opened  May  6. 

+  IdIen'ood,  Ohio — A  contract  to  construct  a  system  of 
storm  sewers  here  has  been  awarded  to  SIEVERLING  & 
FAIRBAIRN,  Springfield,  Ohio,  at  $39,423.  Plans  were  pre- 
pared by  the  Pease  Engineering  Co.,  Marshall  BIdg.,  Cleve- 
land.. 

Newark.  Ohio — (Offlcial) — Bids  will  be  received  by  James 
McCarthy,  Dir.  Pub.  Ser.,  until  noon.  May  27.  for  constructing 
the  16th  St.  drainage  sewer,  the  Buckingham  St.  sanitary 
and  drainage  sewer,  and  the  Boyleston  Ave.  sanitary  and 
drainage  sewer. 

Danville.  Ind, — Bids  will  be  received  by  the  Board  of 
Town  Trustees  until  May  26,  for  constructing  a  sanitary 
sewer  system.      Estimated   cost,   $19,000. 

Logansport,  Ind, — Bids  will  be  asked  in  June  for  construct- 
ing brick  and  pipe  sewers  here,  estimated  to  cost  $45,000. 
H.   H.  Thompson   is  City  Engr.     Noted   May   8. 


-  •<-i-lved.  May  2,  for 
criiHtructing  Hanllary  Hewers  In  liak.r  St.,  Taylor  St.,  Dort 
Ave.  and  YounK  St.  The  work  will  be  done  by  tho  city, 
Noted  Anr.  24. 

•  (Olllclal)  —  IlIdH  will  be  received  by  I).  E.  Newcomb,  City 
Clk.,  until  2  p.m.,  June  3,  for  constructlnK  approxlmatiOy  33 
miles  of  8-  to  66-ln.  sewers.  Mans  and  prollk'S  are  on  llle, 
and  plans  and  speclHeatlonH  may  be  obtained  at  the  olllce  of 
the  City  lOnglneer.  Bids  for  this  contract  wore  received  and 
lejiitccl   Apj.   25.      Noted  Apr.   13. 

OshkoHh,  Wis — Bids  will  be  received  by  the  Board  of 
I'uhllc  Woik.s  until  May  24,  for  the  construction  of  aewcrs  In 
Joe   and    1' if  til   StB. 

lianKor,  Wis. — Offlcial) — Bids  for  constructing  about  10,000 
lln.lt.  of  1(1-  to  24-ln.  sewers,  with  manholes  and  catch  basins, 
were  r.celved  by  S.  B.  Weldon,  Village  Clk.,  May  12,  as  fol- 
lows: A.  J.  Hewett,  Milwaukee,  Wis.,  $17,820;  Frazer  &  Dan- 
forth,  St.  Paul,  Minn.,  $17,800;  Robert  Nelson,  Racine,  Wis,, 
$15,491;  Kercher  Bros.,  Hudson,  Wis.,  S19,200;  J.  it.  Holfellz, 
Iron  Mountain,  Mich.,  $18,278;  Gray  Robinson  Co.,  Manitowoc. 
Wis.,  $19,452. 

LJvnnsvllie,  Wis. — Bids  will  be  received  by  F.  W.  Gillman, 
City  Clk.,  until  May  22,  for  constructing  about  8000  ft  of 
storm  and  sanitary  sewers.  Bids  were  received  on  this  '  on- 
tract  May   6.      Noted  Apr.    24. 

Park  Falls,  \vis. —  (Odlcial) — Bids  will  be  received  by  J.  F. 
Blanchard,  City  Clk.,  until  7:30  p.m.,  June  18,  for  laying  225 
ft.  of  6-in.,  22S3  ft.  of  10-in.,  and  8840  ft.  of  8-in.  vitrified 
pipe  sewers,  34  manholes,  and  3  lampholes.  W.  G.  Klrchoffer, 
Madison,   Wis.,   is  Consult.    Engr.     Noted  Apr.  3. 

Itneine.  Wis — John  W.  Alvord,  Sanitary  Engr.,  Chicago,' 
III.,  has  made  a  proposition  to  the  Common  Council  to  pre- 
pare a  report  and  plan  relative  to  the  sanitary  conditions  of 
Racine,  with  reference  to  the  protection  of  the  city's  water 
supply,  the  disposal  and  purification  of  sewage  wastes,  and 
the  protection  of  the  w-aters  of  the  river  and  harbor  from 
objectionable    conditions. 

Tomah,  Wis. — The  town  contemplates  laving  about  1 V4 
miles  of  S-in.    tile  seWer.      William   Koopman    is   Town   Clk. 

+Carroii.  Iowa — The  contract  to  construct  sewers  here  has 
been  awarded  to  R.  J.  HAMILTON,  Carroll,  at  $18,523.  The 
other  bids  were:  Midwest  Engineering  Co.,  Omaha,  $24,219; 
Blackhawk  Construction  Co.,  Waterloo,  $25,065;  H.  J.  Cathroe 
&  Co..  Omaha,  $21,825;  J.  C.  Anderson.  Marshalltown,  $21  796- 
Briggs  &  Corey,  Shenandoah,  $21,696;  Frazer  &  Danforth,  St. 
Paul.  Minn.,  $21,667;  M.  A.  Camery,  Harlan,  $19,803.  Noted 
Apr.    13. 

Chariton,  Iowa — (Offlcial) — Bids  will  be  received  by  G.  J. 
Gittinger,  (^ity  Clk.,  until  1  p.m..  June  6,  for  constructing 
about  14,000  lin.ft.  of  12-  to  24-in.  storm  and  sanitary  sewers. 
F.   W.  Trost  is  City   Engr.     Noted   Apr.   17. 

+  Davenport,  Iowa — The  contract  to  construct  a  sanitary 
sewer  system  in  the  13th  Ward  has  been  awarded  to  the  DAN 
E.  KEELBR  CONSTRUCTION  CO..  Davenport,  at  $67,757.  The 
other  bids  were:  Ofterman  Construction  Co.,  Omaha,  Neb., 
$78,400:  E.  R.  Harding  &  Co.,  Racine,  Wis.,  $88,290;  Lytle  Con- 
struction Co.,  Sioux  City,  $71,891;  Independent  Construction 
Co.,  Davenport,  $83,704;  Brogan  &  Pitz.  Green  Bay,  Wis., 
$78,590;  D.  J.  Ryan  Construction  Co..  Davenport,  $83,235; 
Ryder  &  Layton,  Muscatine,  $77,446.     Noted  May  15. 

■fWaterloo,  Iowa — A  contract  to  construct  sewers  in 
Lafayette  St.  has  been  awarded  to  the  BLACKHAWK  CON- 
STRUCTION CO.,   Waterloo,  at   $6762. 

Blaekdurk,  Minn. — Bids  will  be  received  by  D.  D.  Rolfe, 
Village  Recdr.,  until  8:30  p.m..  May  27,  for  constructing  an 
Imhoff  sewage  tank. 

Concordia,  Kan. — A.  E.  Harper,  Consult.  Engr.,  Kansas 
City,  Mo.,  has  been  retained  by  the  city  to  prepare  plans  for 
the   installation   of   a  sewer   system. 

Dodge  City,  Kan. — Bids  will  be  received  by  the  City  Com- 
missioners until  May  29,  for  constructing  a  sanitary  sewer 
system,  estimated  to  cost  about  $15,000.  Plans  were  prepared 
by    Fred    Eckert,    Consult.    Engr.,    Larned,   Kan.      H.    B.   Bell   is 

Mayor.      Noted    May    1. 

PittHliurt;,  Kan. — The  City  Commission  has  authorized  the 
City  Clerk  to  advertise  for  bids  for  constructing  a  main 
storm  sewer  with  laterals,  on  the  South  Side.     Estimated  cost. 

$16,000. 

New  Rockford,  N.  D. — The  city  has  decided  to  install  a 
sewer  system,  and  will  probably  soon  engage  an  en,a:iiieer  to 
prepare  plans  and  superintend  the  work.  Noted  Deo.  12,  under 
Water    Supply — Irrigation. 

+CaIifornla,  Mo. — The  contract  to  construct  about  four 
miles  of  lateral  sewers  here  has  been  awarded  to  BEN  INM\N, 
California,  at  $16,495.  Bids  were  opened  May  7.  Burns  & 
McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo.,  are  Consult. 
Engrs.     Noted  Apr.  24. 

St.  Louis,  Mo — The  date  of  receiving  bids  for  Letting  No. 
10.897,  sew-ers  in  Rock  Creek  Sewer  District  No.  2,  is  May  23, 
not  May  2S,  as  noted  in  our  issue  of  May  15. 

Webster  Groves,  Mo — (Offlcial) — Bids  will  be  received  on 
or  about  July  21,  for  constructing  a  aanitary  sewer  system 
in  District  No.  7.  Estimated  cost,  i20.000.  The  contract  will 
include  the  construction  of  "'Irifled  clay  pipe  sewers,  brick 
manholes  and  flush  tanks  and  a  sewage  disposal  plant  Plans 
were  prepared  by  the  Fuller-Coult  Co.,  St.  Louis,  Mo.  W.  A. 
Fuller  is  City  Engr. 

Conw»y,  .'.rk — Bids  are  being  received  for  the  construction 
of  a  "sewt-r  system  here,  estimated  to  cost  $45,000.  G.  H  Burr 
13   Engr.      Noted   .Apr.  17. 

,T  ^?J"'V'^"'j**'i'"-"7iP!?l<^'^J)— -^^t  **»«  special  election  held 
May  16,  bonds  for  $35,000  for  a  sanitary  sewer  system  and 
disposal  plant  were  carired.  Plans  and  specifications  are 
being  prepared  by  the  Benham  Enginetjring  Co.,  American 
National   Bank    Bldg..   Oklahoma   City,   Okla.     Noted   May   8. 

+San  DIeen.  Calif.— The  contract  to  construct  sewers  in 
Balnoa  Park  has  been  awarded  to  the  ENGINEERING  &  CON- 
TRACTING  CORP.,   San  Diego,   at   $37,933.      Noted  M.avS. 
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GARBAGE 

+Colnmbns,  Oblo — The  contract  was  awarded.  May  14,  to 
the-  GRISCOM-RUSSELL  CO.,  Massillon,  Ohio  and  90  West  St. 
New   York,    tor   the   construction   of   an   incinerator,   at   ?H,OUU. 

Columbus,  Ohio — The  city  has  decided  to  issue  bonds  for 
$7500  for  the  purchase  of  an  additional  building  and  equipment 
for  the  removal  and  disposal  of  garbage  Henry  Maetzel  is 
City  Engr. 

3Iartins  Ferry,  Ohio — The  city  has  decided  to  issue  J^OOO 
of  bonds  for  the  construction  of  a  garbage  crematory.  «  il- 
liam   Rowlands   is    Council   Clk. 

+St.  Loui-s,  Mo. — The  Board  of  Public  Improvements.  May 
13,  awarded  the  contract  to  the  INDIANA  REDUCTION  CO., 
Indianapolis,  Ind.,  for  the  disposal  of  the  city's  garbage,  at 
S7c.  per  ton.  The  company  will  erect,  a  plant  to  cost  about 
$200,000. 

STREETS  AXD  RO.\DS 

Barre,  Vt. —  (Official)^Eids  will  be  received  until  7  p.m.. 
May  27,  by  the  Street  Commissioners,  for  the  construction  of 
abo'ut  7000  sq.yd.  of  granite  block  paving  on  North  Main  St. 
George    A.    Reed    is    City    Engineer. 

Athol,  Mass. — The  following  bids  were  received  May  13, 
by  the  State  Highway  Commissioner.  15  Ashburton  Place. 
Boston,  for  the  construction  of  8100  lin.ft.  of  macadam  road: 
R.  F.  Hudson,  Melrose,  $44,499  and  Hassam  Paving  Co.,  Wor- 
cester. $50,576.  No  contract  was  awarded;  also  the  fol- 
lowing bids  at  the  same  place  and  time  were  received  for 
paving  for  the  Athol  Street  Ry.  Co.:  Daniel  O'Connell's 
Sons,  Holvoke,  $19,734,  Hassam  Paving  Co.,  Worcester,  $1S,- 
S94  and  R.  F.  Hudson,  Melrose,  $18,577.  No  awards  were 
made.     Noted  Apr.  10. 

Boston.  Mas.M. — Bids  will  be  received  until  May  26,  by  the 
Department  of  Public  Works,  for  bituminous  macadam  pave- 
ment in  Calumet  Place,  Roxbury.  and  artificial  stone  side- 
walks on  Armandine,  Dudley  and  Nightingale  Sts.,  Dor- 
chester.     L.    K.   Rourke   is  Comr. 

+The  contract  for  the  construction  of  artificial  stone 
sidewalks  on  Minot  St.,  Dorchester  District,  was  awarded 
to  DAVID  M.  BIGGS  &  CO.,  at  $5640.  Other  bids  were: 
Jas.  Dohertv.  $5954;  W.  A.  Murtfeldt  Co..  $6110;  Warren 
Bros.   Co.,   $6196;   Jere.   J.   Sullivan,   $6137;   Boston   Paving  Co., 

+The  contract  for  the  construction  of  an  asphalt  ma- 
cadam roadway  on  Haansbrough  St.,  Dorchester  District, 
was  awarded  to  JAMES  DOHERTY.  at  $4123.  Other  bids 
were:  William  J.  Rafterty  Co.,  $4223;  Boston  Paving  Co., 
$4617;  J.   C.   Coleman   &  Sons   Co.,   $4845.     Noted   May   8. 

Boston,    Mass, — See    item    under    Sewers. 

Boston,  Mass. —  fOflicial) — .\11  bids  received  by  the  State 
Highway  Commission  for  8100  lin.ft.  of  surfacing  on  Main  and 
School  Sts.,  Athol.  and  the  construction  of  10,000  lin.ft. 
highway  in  North  Andover,  were  rejected.  W.  W.  Woodward 
is   Chn.   of  Road  Comrs.     Noted  May  8. 

Bids  will  be  received  by  the  Directors  of  the  Post.  40  Cen- 
tral St.,  until  noon.  May  28,  for  paving  in  Northern  Ave.,  D 
St.,  and  on  Pier  6,  also  building  sew^ei-s,  surface  drains  and 
water  pipes  on  same  streets,  and  paving  outer  part  of  the 
pier  with  vitrified  brick  on  concrete  base.  Hugh  Bancroft  is 
Chn.,   Frank   W.   Hodgkins   is   Ch.   Engr. 

+Grnfton,  Mass. — The  State  Highway  Commission  has 
awarded  a  contract  for  the  construction  of  7800  lin.ft.  of  ma- 
cadam roads  to  the  HORNE-LOWE  CONTRACTING  CO..  at 
$8277.  The  only  other  bidder  was  J.  J.  Martin,  at  $9952. 
A.  W.    Dean   is  Ch.    Engr. 

+Xortb  Andover,  Mass. — The  contract  for  the  construc- 
tion of  10,000  lin.ft.  of  road  was  awarded  by  the  State 
Highway  Cninmissioner  to  D.  J.  SHEEHAN.  Lynn,  Mass.,  at 
$15,538.  Ocner  bids  were:  Hassam  Paving  Co..  Worcester, 
$18,392;  Kowe  Contracting  Co.,  Boston,  $19,935.  J.  A.  Gaftev, 
Medford,  $20,555;  T.  A.  Moynahan,  Hamilton,  $20,820;  W.  P. 
Rae,  Lawrence,  $22,450;  R.  F.  Hudson,  Melrose,  $22,483;  A. 
Mlcheliu,   Reading,    $24,599. 

+  Pittsflria.  Mass. — It  is  reported  that  the  State  Highway 
Commissioner  has  awarded  a  contract  fo  rthe  construction 
of  12.000  lin.ft.  of  macadam  road  to  O.  O.  BENEDICT,  at 
$21,730.      Wm.    D.    Sohier    is   Chn.    of   the    Com. 

+ProvIdenc-e,  R.  I. — (Official) — The  State  Board  of  Public 
Roads  has  awarded  contracts  as  follows:  To  AMOS  D. 
BRIDGES'  SONS,  HazardviUe,  Conn.,  foi-  construction  of  roads 
in  Bristol  and  Warwick;  to  OSCAR  ^V.  RACKLE,  Providence, 
for  roads  In  Warren  and  Tiverton,  and  to  WALTER  CRESSY, 
'lloucester,  Mass.,  for  road  construction  in  South  Kingston, 
East  Providence,  Tiverton,  Portsmouth  and  Middletown. 
John   H.   Edwards  is  Chn.  of  the  Bd.     Noted  May  15.. 

Bids  will  be  received  until  noon.  May  28,  bv  the  State 
Board  of  Public  Roads  for  resurfacing  the  following  roads; 
6660  lin.ft.  in  Thornton,  21,120  lin.ft.  in  Johnston,  North 
Providence  and  Smlthfleld,  31,680  ft.  in  Smithfleld  and 
Gloucester.      John    H.     Edwards    is    Chn. 

+Hartford,  C;rni>.  —  (Official) — Contracts  were  awarded  by 
the  Board  of  Contract  a.-.d  Supply  to  the  EDWARD  BALF  CO., 
Hartford,  at  $44,926,  for  asr^halt  paving  on  various  streets, 
and  to  P.  B.  &  W.  H.  O'NKIL.  Hartford,  at  $7562,  for  granite 
block  paving.  R.  N,  Clark  Is  City  Engr.  Noted  May  1  and 
May   15. 

+Hartford,  Conn. — The  contract  for  the  construction  of 
8027  lin.ft.  of  native  macadam  road  on  the  Manchester- 
Coventry  Turnpike,  in  the  town  of  Coventry  has  h^en 
awardecl  to  the  AHEltN  CONSTRUCTION  CO.,  Willimantlc, 
Conn.,  at  $2.05  per  lin.ft.  for  macadam,  $1.25  per  Hn.ft.  for 
rubble  drain,  $8  per  cu.yd.  for  concrete  walls,  $6  for  ma- 
sonry   walls,    and    $5    for   dry   rubble    walls. 

Ilnrttord,  Conn. — Bids  will  be  received  until  2  p.m..  May 
29,  by  the  .State  Highway  Commission  for  construction  of 
state  highways  In  thi'  following  towns:  MIddlebury,  Monroe, 
WalllnKford.  Fairfield,  Somers,  MIddlefleld,  Stafford,  Pros- 
pect, Chester,  Slmsbury,  Ellington,  Old  Eyme  and  MIddltown. 
C.   J.    Bennett   Is   Comr. 


Xeiv  Haven.  Conn. — The  city  plans  to  pave  parts  of  Chapel, 
SoUege  and  Sachem  Sts.  and  Congress  Ave.  with  wood 
blocks.      Frederick    L.    Ford    is    Engr.-in-Charge. 

Batavla,  ]V.  Y. —  (Official) — Bids  will  be  received  until  S 
p.m.,  May  26,  by  the  Board  of  Trustees  for  brick  paving  on 
Liberty  St.,  Thomas  and  Delllnger  Aves.  The  work  includes 
11.200  sq.yd.  of  paving,  concrete  curbing,  10-,  12-  and  15-in. 
storm  sewers  and  catch  basins.  R.  L.  Pox  is  City  Engr. 
Noted  May  1. 

Broolilyn,  N.  Y. — (Official)  The  following  bids  were  re- 
ceived on  May  14,  by  the  President  of  the  Borough  of  Brook- 
lyn, Borough  Hall,  for  paving  Berr.v  St.,  from  North  14th 
St  to  North  Fourth  St.,  and  from  Grand  St.  to  Division  Ave., 
and  for  paving  Lorimer  St.,  from  North  St.  to  Nassau  Ave.: 
Crawford  Co..  Brooklyn,  $35,877;  Borough  Asphalt  Co.,  $37,- 
024.      Alfred   F.   Steers  is   Pres. 

Broolilyn.  IV.  Y. — Bids  will  be  received  until  11  a.m..  May 
28,  by  the  President  of  the  Borough  o,  Brooklyn,  Borough, 
Hall,  for  regulating  and  paving  wit'n  preliminary  asphalt 
pavement  on  a  4-in.  concrete  foundation  the  roadway  or 
Avenue  L,  from  E.  34th.  St.  to  Flatbush  Ave.;  for  regulating 
and  paving  with  preliminary  asphalt  pavement  on  a  4-in. 
concrete  foundation  the  roadway  or  Maple  St.,  from  Nostrand 
Ave.,  to  (ianarsie  Ave.;  for  regulating  and  paving  with  pre- 
liminary asphalt  pavement  on  a  4-in.  concrete  foundation  the 
roadway  or  Avenue  N,  from  Coney  Island  Ave.  to  a  line 
about  139  feet  east  of  B.  15th  St.;  for  regulating,  paving  and 
repaying  wit'n  preliminar.v  asphalt  pavement  on  a  4-in. 
concrete  foundation  the  roadway  of  59th  St.,  from  7th  Ave. 
to   Port   Hamilton   Ave.      Alfred    F.    Steers   is    Pres. 

+Bufralo,  N.  Y. — The  Department  of  Public  Works  has 
awarded  a  contract  to  CALDWELL.  JOYCE  &  STRACK,  at 
$11,392,  for  grading  and  curbing  a  portion  of  Center  St. 

+Mechanlcsville,  JT.  Y.- — The  Village  Trustees  have  awarded 
a  contract  for  paving  various  streets  to  WEED  &  WALSH,  at 
$20,735.  The  only  other-  bidder  was  H.  M.  Parker,  Hudson, 
at   $21,788. 

New  York,  N.  Y. — (Official) — The  Board  of  Water  Supply 
has  rejected  all  bids  received  for  surfacing  with  brick  the 
highways  around  the  Ashokan  Reservoir  under  (Contract  No. 
134.  No  time  has  been  set  for  readvertising  the  work.  Chas. 
Strauss   is   Pres.   of   the   Bd.      Noted  Jan.    2    and    Feb.    27. 

(Official) — The  following  bids  were  received  on  May  15. 
by  the  Dept.  of  Parks,  Arsenal  Bldg.,  Fifth  Ave.  and  64th 
St.,  for  paving,  where  required,  with  bituminous  pavement, 
the  west  drive  of  Central  Park,  from  llOth  St.  and  Eighth 
Ave.,  southerly  to  102nd  St.,  and  from  the  Webster  Monument 
southerly  to  59th  St.  and  Fifth  Ave.:  Barber  Asphalt  Pav- 
ing Co.,  233  Broadway,  $108,510:  Dayton  Hedges,  1451  Broad- 
way, $90,450;  Sicilian  Asphalt  Co.,  41  Park  Row,  $94,750;  To- 
peka  Co.,  147  Fourth  Ave.,  $99,045;  Uvalde  Contracting  Co.,  1 
Broadway,  $111,115:  Warner-Quinlan  Asphalt  Co.,  79  Wall  St., 
$93,680.      Charles   B.    Stover    is  Comr. 


+]Vew   York,   N.   Y. —  (Borough 
following    contracts     have    been 
of    the    Borough,    Municipal    Bldg., 
for    paving    in    various    streets: 
lS8th    St.    to    Fordham    Road,    to 
TION    CO.,    Madison    Ave.    and    137 
St.,    from    Acqueduct    Ave.    to    Jess 
PARLA,  at  $15,148;  Van  Nest  Ave 
Bear    Swamp    Road,    to    HARRIS 
Chester  Ave.,  from  Southern  Blvd. 
CONSTRUCTION    CO.,     at    $82,546 
17Sth    St.    to    East    187th    St.,    to 
CO.,    at    $55,762.      Bids    were    rece 
Miller  is   Pres. 


The   Bronx) — (Official)     The 

awarded     by     the     President 

Third    Ave.,    and    177th    St., 

Bathgate  Ave.,  from  East 
the  ASPHALT  CONSTRUC- 
th  St.,  at  .$6266;  West  172d 
lup  Ave.,  to  DE  MUNN  WE 
,  from  West  Farms  Road  to 
&    ROSE,    at    $36,308;    West- 

to  Ward  Ave.,  to  ASPH.-\LT 
;  Webber  Ave.,  from  East 
ASPHALT  CONSTRUCTION 
ived    on    May    14.      Cyrus    C. 


(Borough  The  Bronx) — Bids  will  be  received  until  3  p.m.. 
May  24  by  the  Dept.  of  Parks,  Arsenal  Bldg.,  Fifth  Ave.  and 
64th  St.,  Manhattan,  for  constructing  gutters  on  the  Citv 
Island  Road  and  extending  the  road  at  Bartow  Station,  in 
Pelham  Bay  Park,  in  the  Borough  of  the  Bronx.  Charles  B. 
Stover    is    Commr. 

•I-Rochester,  N.  Y — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  resurfacing  Portland  Ave.  with 
asphalt  to  WHITMORE,  RAUBER  &  VICINUS,  at  $32,721. 
The  low  bidders  for  paving  Maple  St.  with  asphalt  were  the 
Flower  City  Contracting  Co.,  and  Julius  Friedrich,  at  $7366. 
Edwin  E.   Fisher  is  City   Engr. 

+  BlalrstOfTn,  IV.  J — The  Board  of  County  Freeholders  has 
awarded  a  contract  for  the  construction  of  a  rock  road  be- 
tween Blairstown  and  Hainesburg,  about  4V-,  miles,  to  SAL- 
MON BROS.,  Netcong,  N.  J.,  at  $54,753.  Other  bids  received 
were:  Salmon  Bros,  (gravel  road),  $49,278;  Miller  Engineering 
&  Contracting  Co.,  Philadelphia  (gravel),  $46,625  (rock), 
$49,994;  J.  T.  Harrop  &  Co.,   Garfield,  N.  J.    (rock),   $56,805. 

Klizalieth,  N.  J. —  (Official)  Bids  will  be  received  until 
3  p.m..  May  26,  by  the  Committee  on  County  Roads  of  the 
Board  of  Chosen  Freeholders  of  Union  Countv,  for  the  Im- 
provement of  St.  George  Ave.,  from  Grand  St.  to  Leesville,  in 
the   city   of    Rahway. 

Bids  will  be  received  until  3  p.m..  May  27,  by  the  Union 
County  Freeholders  for  improvement  of  the  west  section  of 
Morris  Ave.,  from  Keeler  St.  to  Milburn  Ave.,  Springfield 
Township.      Jacob   L.  Bauer   Is   County   Engr. 

Bids  will  be  received  until  8  p.m.,  June  2,  by  the  City 
Council  for  various  improvements  on  Lafayette,  Flora  and 
Catherine  Sts.  and  Clark  Place,  William  P,  Neafsey  is  St. 
Comr. 

+Ir\-lngton,  N.  J. — The  Town  Council  has  awarded  a  con- 
tract for  paving  and  curbing  19th  Ave.,  to  the  NEWARK 
PAVING  CO.,   at   $8915. 

I'rineeton,  IV.  J — The  State  Road  Commissioner  has  ordered 
a  survey  of  WItherspoon  St..  from  the  Princeton  line  to  the 
Somerset  County  line,  preparatory  to  building  a  new  road. 
Edwin  A.  Stevens  is  Comr. 

Rutherford.  N.  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  June  13,  by  the  Borough  Council  for  paving  Station  Sq. 
and  Park  Ave.,  from  Station  Sq.  to  Rutherford  Ave.,  with 
yitrlflid  paving  block.  The  work  consists  of  25,800  sq.vd 
for  the  Borough,  and  12.400  sq.yd.  for  the  street  railway  com- 
pany.    Frank  A.  Stedman  Is  Boro.   Clk, 
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la)    $2n.4(ll;    (b)    $26,697; 

(a)    $32,3til;    (b)    $32,632; 

i)   $32,801;   (b)   $33,147.     B. 


PIH 

CIS  of  Mfi-ccr  County  I'ui'  the  HoiU'Wrll.  m.  Hosi'"  ami  Kohi-- 
dale  Roail.  and  thi-  Vaidvllli'.  \Vlndscii'  and  Newton  IJoad. 
Thu  cost  of  cunstrucLluii   is  csllniali-d  at   $130,000. 

+AHhlnni1.  IVnn — HJIIiiial)— The  Stieet  Commlltee  of  the 
Borough  Council  has  awarded  a  contract  to  HANKS  &  KAL- 
H.\CH,  Wildwood,  N.  .1.,  at  $2.21  per  sq.yd,  for  approximately 
6300  sq.yd.  of  paving  with  Paterson  block  on  Oakland  Uoad. 
The  other  bidders  were:  General  Construction  Co..  Williams- 
port,  I'enn.,  $2.37:  Herrick  Construction  Co.,  Wiiki'S-liarre, 
J'enn.,    $2.39.      J.    William    Kitz    is    Town    Clk.      Noted    .\pr.    24. 

+  lliirni-Mlioro,  Peiiii. — The  BorouKh  Council  has  awarded 
the  contract  for  G  "a  blocks  of  street  pavinK  to  I'OLO 
OHB.VHA,  Barneslioro,  at  $11,563.  The  Boll-Bockel  Co.,  Al- 
toona,   bid   $13,177. 

HnrrlMliurK,  I'enn. —  (Official) — Bids  for  the  construction  of 
three  roads  in  Ijancastcr  County,  bituminous  macadam  con- 
struction, penetration  method,  were  received  by  the  State 
Highwu.v  Commission  .is  follows:  (a)  Corrusated  pipe  cul- 
vert: (b)  cast-iron  pipe  culvort:  Manheim  Township,  20.235 
ft.:  John  B.  Shreiner.  Manheim,  Penn.,  (a)  .$63,598:  (b)  $64,032; 
Duquesne  Contractint;-  Co..  PlttsburKh,  Penn.,  (a)  $72,017;  (b) 
$72,261:  Ambler-Uavis  Co,,  Philadelphia,  Penn.,  (a)  $70,210; 
(b)  $70,563.  Warwick  Township,  24.105  ft.:  Duquesne  Con- 
tracting Co.,  PittsburKh,  Pinn.,  (a)  $89,435;  (b)  $90,263; 
Ambler-Davis  Co..  Philadelphia,  Penn..  (a)  $72,993:  (b)  $74.- 
310;  Daniel  S.  Badcr.  Philadelphia.  Penn..  (a)  $S4,S9fi:  (b) 
$87,417:  Stucker  Bros.  Construction  Co.,  HarrisburK,  Penn., 
(a)  $113,453;  (b)  $114,508:  George  C.  Souder,  Lancaster,  Penn.. 
$71,706;  (b)  $72,824.  West  Earl  Township,  9951  ft.:  Duqu.sne 
Contracting  Co.,  Pittsburgh,  Penn.,  (a)  $36,770;  (b)  $36,983; 
Ambler-D.xvis  Co..  Philadelhia,  Penn.,  (a)  $30,728;  (b)  $31,043; 
Matthew  J.   Best.  Philadelphia,   P  ' 

George  C.  Souder.  Lancaster,  Pe 
John  B.  Shreiner,  Manheim,  Penn 
M,  Bigolow  is  Comr.     Noted  Apr. 

St.    Mnrys,    Penn. —  (Official) — Bids    will    be    received    until 

2  p.m.,  May  24,  by  the  Borough  Council,  for  grading,  paving 
and  curbing  various  streets.  About  11,000  sq.yd.  of  brick 
paving  will  be  required.     Chas.  P.  Harvey  is  Boro.  Secy. 

+South  Brownsville,  Peun. —  (Official) — The  Borough  Coun- 
cil has  awarded  the  contract  for  the  improvement  of  Shady 
Ave.  to  CRAFT  &  GANS.  Uniontown,  Penn.,  at  $8272.  Other 
bidders  were:  James  Nixon,  $8373;  J.  G.  McGuire  &  Co., 
$8895.     L.   G.   Moslener  is"  Boro.   Engr.      Noted    May  8. 

Vnlontonn,  Penn. —  (Official) — .\11  bids  received  May  14,  for 
the  construction  of  a  brick  or  asphaltic  concrete  road  in  Ger- 
man Township,  Fayette  Countj',  were  rejected,  and  new  bids 
will  be  received  until  May  26.  Willard  O.  White,  First  Natl. 
Bank  Bldg.,  Uniontown,  is  Engr.     Noted  May   8. 

+l^nlonto^Tn,  Penn.  —  The  Commissioners  of  Fayette 
County  have  awarded  a  contract  for  paving  8200  lin.ft.  of 
road  in  South  Union  Township  with  brick  and  telford  to  the 
UNIONTOWN  CONSTRUCTION  CO.  at  $16,536,  the  county  to 
furnish  the  brick.  Thomas  H.  Hudson  is  County  Solicitor. 
Noted  Apr.   24. 

■\V'eNt  Chester,  Penn. — Bids  will  be  received  by  the  Super- 
visors of  West  Sadsbury  Township  until  6  p.m..  May  26,  for 
grading  and  macadamizing  11,285  lin.ft.  of  the  Upper  Valley 
Road  from  Atglen  to  Parkersburs".  Chester  County.  Harry 
Chalfant.  Lenover,  Chester  County,  Penn.,  is  Secy,  of  the 
Supervisors. 

Wilmington,  Del. —  (Official) — Bids  will  be  received  until 
noon.  May  27,  by  the  State  Highway  Commissioner  of  New 
Castle  County,  for  the  constructon  of  a  macadam  road  from 
Stanton  to  the  Oak  Tree  Corner,  about  0.6  mile  in  length. 
James  Wilson  is  Comr. 

Petersburg,  A'a. — An  appropriation  of  $26,000  has  been 
made  by  the  city  for  paving  portions  of  Brown.  Pei-ry  and 
Lawrence  Sts.   with  wood  block.     R.  D.  Budd  is  City  Engr. 

+StalTord,  Va. —  (Official) — The  contract  for  constructing 
five  miles  of  the  White  (jak  Road,  and  five  miles  of  the 
River  Road,  .Stafford,  County,  has  been  awarded  to  L.  B. 
MANVILLE.  Newport  News.  Va..  at  $20,000.  G.  B.  Wallace. 
Fredericksburg,  Va.,  is  Commonwealth  Attorney.     Noted  May 

Parkersbnrg,  W,  Va. — The  voters  recently  authorized  a 
bond  issue  of  $200,000  for  street  and  sewer  improvements. 
The  Mayor  may  be  addressed. 

Charleston.  S.  C. —  (Official) — The  low  bidders  on  about 
30,000  sq.yd.  of  street  paving,  bids  received  May  6.  were  as 
follows:  Sheet  asphalt,  Louis  Laneson,  Norfolk,  Va., 
asphaltic  concrete,  the  West  Construction  Co.,  Chattanooga, 
Tenn.,  wood  block,  the  Creosoted  Wood  Block  Paving  Co., 
New  Orleans.  La.,  and  the  Simons  Magrant  Co.,  Charleston. 
The  contract  has  not  yet  been  awarded.  J.  H.  Dingle  is 
City    Engr.      Noted    Apr.    17. 

-y^Jaeksonvllle,  Fla. —  (Official) — Bids  will   be  received   until 

3  p.m.,  June  12.  by  the  Committee  on  Public  Works  of  the 
Board  of  Bond  Trustees  for  about  96.000  sq.yd.  of  pavement 
on  various  streets,  divided  as  follows:  Dolarway.  26.141 
sq.yd.:  asphaltic  concrete.  32.508  sq.yd.;  vitrified  block  on 
concrete  base,  27,743  sq.yd.:  vitrified  block  on  sand  base, 
3758  sq.yd.,  granitoid,  4826  sq.yd.;  asphalt  block,  1190  sq.yd. 
Henry  Gaillard  is  Chn.  of  Com.  L.  D.  Smoot  is  Ch.  Engr. 

+Pensacola,  Fla. — (Official) — The  Board  of  Bond  Trustees 
has  awarded  a  contract  to  W.  P.  KENNEDY.  Pensacola.  at 
$31,392.  for  the  construction  of  22.000  sq.yd.  of  concrete 
pavement  and  14,400  lin.ft.  curb.  Other  bidders  were:  R.  S. 
Blome  Co.,  $36.6,S0:  Southern  Paving  Construction  Co.,  $37,- 
764:  W.  E.  Taylor,  $33,160.  George  Rommel,  Jr.,  is  Ch.  Engr. 
Noted  Apr.  24. 

Slonteomery,  Ala. — Bids  will  be  received  until  June  2  by 
the  Board  of  Revenue  of  Montgomery  County  for  graveling 
5%  miles  of  the  Snowdon-Chambers  Road,  five  miles  of  the 
Line  Creek  Road  and  IV.  miles  of  the  Naftel  Road.  Thos.  W. 
Edwards    is    County    Engr. 

New  Deeatur.  Ala. —  (Official) — All  bids  received  May  12  by 
the  City  Council  for  various  street  improvements  were  re- 
jected, and  the  work  will  be  re-advertised  at  a  later  date. 
A.  M.  Lund  is  City  Engr.  Henry  Hartung  is  Clk.  Noted 
Hay  1. 


.tlount  StrrlinK.  Ky — Bids  will  be  received  until  June  3 
by  the  City  Council  for  about  9440  sij.yd.  of  puvInK  and  4575 
lin.ft.  of  lurb  and  gutter  on  North  .VlayHville  .St.  Illuii  will 
be  accepted  on  vitrllled  block,  asphalt,  bitullthic  or  tarvla  on 
concrete   base.      II.   M.    Rlngo   is  City   Clk. 

Ashvllle,  Ohio— (onieial)  —  ISids  will  be  received  until  noon, 
Ma.v  26,  by  the  Village  Coun.ll,  for  grading,  curbing,  paving 
with  brick  and  otherwlH..  Improving  .Main  .St.,  from  Scioto  to 
\\Hlnut  Sts.  About  8570  »q.yd.  paving  will  be  required.  E.  F. 
Si'hh'gel  is  Village  ('Ik. 

Canton,  Ohlo^  ( (  Kliclal) — Bids  will  be  recelvid  until  10  a.m. 
May  26,  by  the  CommlBHioners  of  Stark  County,  for  the  Im- 
provement of  about  4.10  miles  of  the  Canton-Canal  Dover 
Road  by  curbing  and  paving  with  brick.  The  estimated  cost 
is  from  $83,607  to  $94,764,  according  to  curbing  used  J  H 
McConnell   is  Audr.  .      o.    xi. 

Clevelnnil,  Uhlo — (Offlcial)— Bids  will  be  received  until 
11  a.m.,  June  11,  by  the  Hoard  of  Commissioners  of  Cuyahoga 
County,  for  Improvement  of  the  Aurora  Road.  Frank  R. 
Lander  is  County  Surv. 

+<'«liinibuH,  Ohio — (Offlcial) — The  State  Highway  Com- 
missioner has  awarded  a  contract  to  O.  M.  JUNK.  Chlllicothe, 
Ohio,  at  $7333,  for  improving  the  Lancaster  Road,  Franklin 
County,  and  a  contract  to  KORAH  E.  KUNKLE.  Dayton, 
Ohio,  at  $6347,  for  improving  Section  2  of  the  Devalon  Road, 
Fayette  County.  (Jther  bidders  were:  E.  C.  Radebaugh, 
Logan.  Ohio:  P.  Brewer,  Chlllicothe,  Shumway  &  Shumway, 
I'ortsmouth,  Ohio;   Lunsford   Bros.,   Pedro,  Ohio.     Noted  .May  1. 

(Official — Bids  will  be  received  until  2  p.m..  .May  29,  by 
the  State  Highway  Commissioner  for  grading  and  paving 
with  concrete  .84  miles  of  the  Belmont  National  Road,  Union 
Township,  at  an  estimated  cost  of  $11,011.  or  as  an  alterna- 
tive bid,  for  paving  with  brick,  at  an  estimated  cost  of  $12,- 
900:  for  Blading  and  paving  with  waterbound  macadam,  one 
mile  of  the  Piqua  Urbana  Road.  Mad  River  Township,  at  an 
estimated  cost  of  $7739:  for  grading  and  paving  with  water- 
bound  macadam,  one  mile  of  the  Willshire-Fort  Recovery 
Road,  Willshire  Township,  at  an  estimated  cost  of  $4828. 
James   R.    Marker  is   Comr. 

+ColuniliuN,  Ohio — The  Commissioners  of  Franklin  County 
have  aw^arded  a  contract  to  THEODORE  VOGELBERG  at 
$31,086  for  improving  four  miles  of  ro.id  in  .Madison  Town- 
ship, the  J.  M.  SNAUPFER  CONSTRUCTION  CO.  was  award- 
ed contracts  as  follows;  At  $67,884  for  improving  eight  miles 
of  the  Jackson  Pike,  at  $20,820  for  improving  the  Park  Road, 
Sharon  Township,  at  $7131  tor  the  Atcheson  Road,  Clinton 
Township,  and  at  $23,003  for  improving  the  Livingston  Ave. 
Road,   Truro   Township.      Noted   May   1. 

+  Dennlson,  Ohio— (Offlcial) — The  Village  Council  has 
awarded  contracts  to  GEORGE  J.  BOCK  &  SON.  Coshocton, 
Ohio,  at  $21,098  and  $10,600  respectively  for  improving  First 
St.  and  Miller  Ave.  Edward  Stingel  is  City  Engr.  John  A. 
Fonts   IS    Clk.      Noted    May    1. 

Gallon.  Ohio — (Offlcial) — Bids  will  be  received  until  noon. 
May  26,  by  the  City  Council,  for  paving  portions  of  Cherry 
and  Jefferson  Sts.  and  Paynes  Ave.,  about  18,210   sq.yd.  in  all. 

Laneaster.  Ohio — Bids  will  be  received  until  June  5  .by  the 
Direc'tor  of  Public  Service  for  paving  Locust  St.  with  vitri- 
fied   brick.      R.    F.    Brown    is    Dir. 

Palnesvllle.  Ohio— (Official)— Bids  will  be  received  until 
noon.  May  24,  by  the  Director  of  Public  Service  for  paving 
on  four  streets.  The  work  includes  approximately  33,000 
sq.yd.  of  brick  pavement,  and  18,350  lin.ft.  of  stone  curb.  F. 
N.    Downer   is   City    Engr.      S.    A.    Haskell   is    Dir. 

Steubenvllle.  Ohio — The  City  Council  has  authorized  the 
Director  of  Public  Service  to  advertise  for  bids  for  improv- 
ing portions  of  Smith,  McDowell  and  Railroad  Aves.  George 
U.  McLeish  is  Mayor.     Hugh  W.   Patterson  is  tHk.  i.f  Ctuncll. 

+S|>rinKfield,  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  paving  South  Limestone  St.,  from  Rice  to  Leffels 
Lane,  a  distance  of  about  one  mile,  to  EDWARD  RYAN,  at 
$43,431.  Trinidad  lake  asphalt  with  concrete  curb  and  gutter 
will  be  used.      Edward  Schaefer  is  Dir.  Pub.   Ser. 

Wyoming,  Ohio — (Offlcial) — Bids  will  be  rcceivod  until 
noon,  June  14.  by  the  Municipal  Council,  for  improving  por- 
tions of  Poplar,  Cooper,  Crescent,  Grove  and  Pendery  Aves 
George   H.    Eversman    is   Village    Clk. 


June  3.  at  Bedford,  by  Commissioners  of  Lawrence  County 
for  construction  of  gravel  and  macadam  roads  and  streets 
in  the  county.  13   in  all.     Ezra  W.  Edwards  is  .^udr. 

June  3.  at  Kokomo,  by  Commissioners  of  Howard  County 
for  construction  of  three  gravel  and  stone  roads  in  Center 
and    Ervin   Townships.      E.    B.   Swift   is   Audr. 

June  3,  at  Marion,  by  the  Commissioners  of  Grant  County 
for  construction  of  three  roads  in  Center  Township  and  one 
in  Van  Buren   Township.      E.    H.   Kimball   is  Audr 

June  4.  at  Columbia  City,  by  the  Commissioners  of  Whitley 
County,  for  a  road  in  Smith  Township.     Chas.  E.  Kiser  is   \udr 

June  4,  at  Bloomington,  by  the  Commissioners  of  Monroe 
County,  for  constructing  gravel  roads  in  Richland  and  Van 
Buren  Townships.      \\  .   F.   Kinser  is  .A.udr. 

June  5.  at  W'abash.  by  the  Commissioners  of  Wabash  and 
Kosciusko  Counties,  for  the  construction  of  a  road  on  the 
county  line.     Daniel  Showalter  is  Audr.  of  Wabash  Countv 

June  6.  at  Corydon.  by  the  Commissioners  of  Harrison 
County,  for  the  construction  of  roads  in  Spencer,  Washington 
and  Franklin  Townships.     J.  L.  O'Bannon  is  Audr       -^^'''''Sion 

June  fi.  at  Mount  Vernon,  by  the  Commissioners  of  Pn=:ev 
County,  for  the  construction  of  a  road  in  Black  Township 
James   R.   Haines  is  Audr.  ^ 

+Danville,  Ind — The  Commissioners  of  Hendricks  Countv 
have  awarded  a  contract  for  a  stone  and  gravel  road,  about 
five  miles  long,  in  Lincoln  Township,  to  AARON  M'  LTSBY 
Coatesville.^^Ind.,    at    $25,750.      Lewis    W.    Borders    is    Audr! 

+F-owler,  Ind.— (Official)- The  Commissioners  of  Benton 
County  have  awarded  a  contract  to  EVANS  &  VAN\TTA 
Fowler.  Ind  at  $18,600.  for  the  construction  of  a  stone  road 
w  <.?„"„ '■'"'r^''''*7''c"  P'*-"t""  and  Tippecanoe  Counties.  D.  I* 
Heaton  is  County  Surv.     Noted  May  8. 
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Goshen.  Ind.— Bids  will  be  received  until  June  2,  by  the 
Common  council,  for  paving  portions  of  Madison  Clinton 
Third  Washington.  Jefferson.  Monroe  and  Douglas  Sts.  Vit- 
rified brick  will  probably  be  used,  but  bids  will  be  accepted 
on   anv   kind  of   standard    material. 

LaPorte.  In*.— Wfflcial)— Bids  will  be  received  until  10 
a  m  May  29.  by  the  Commissioners  of  Laporte  County.  lor 
fhT  construction  of  seven  gravel  roads  in  the  county.  Fred 
A    Hausheer    is   Audr.      Noted   May    15. 

+Newport,  Ind.-(Offlcial)-The  Commissioners  of  Ve^mjJ: 
lion  County  have  awarded  a  contract  to  GEORGE  R.  t.WAt-_ 
MAN  at  $23.S00  for  the  construction  of  a  gravel  ,  oad  in  ver 
million  Township.      Roy  Slater  is  Audr.     Noted  Api.   17. 

♦  SulUTan,  Ind.— The  Commissioners  of  Sullivan  County 
haxi  awarded  road  contracts  as  follows:  Campbell  Road 
Hamilton  Township,  to  MALADY  C.  LLOYD,  at  flO|.'Oi,^XN 
tinn  1  of  the  Hughes  Road.  Hamilton  Township,  to  iil!.ii.UAi^ 
BROS.  Brazil,  Ind!.  at  $9080.  and  Section  2  of  the  same  road, 
to  O.  T.   PIETY,  at  $5800. 

4.Ttn«nn      Ind (Official) — The     Commissioners      of      Upton 

CoutiTy^have  iwardld  a  contract  to  T.  R-  GUNN,  Atlanta^nd 
at  $4389   tor  the  construction  of   a  gravel   road.      T.  McKmncy 
&    Bro     bid    $4489.      Jesse    O.    Bowlin    is    County    Engr.      B.    H. 
Tranbarger  is  Deputy  Audr.     Noted  May  1. 

+Iron  Mountain.  Mich.— The  Board  of  County  Rofd  Com- 
missioners of  Dickinson  County  has  awarded  a  contract  lo 
jiiHN  E  BLOMGREN  at  $li:050  for  the  <^«"St^"<=t'°\id 
about  six  miles  of  the  Randville-Felch  Highway.  Other  bid- 
ders were;  Gus  Freedeen.  $13,689;  Martin  King.  $15,110  and 
Wahlstroni    Bros..    $15,900. 

Ed«ard»vllle,  III.— (Official)— Bids  will  be  received  until 
2  p.m.,  June  2,  by  the  State  Highway  Commission,  at  the  Town 
Clerk's  office,  Edwardsville,  for  improving  the  Old  fair 
Grounds  Road,  for  a  distance  of  about  6000  ft.,  and  for  im- 
proving 7985  lin.ft.  of  the  Edwardsville-Troy  Road.  B  ds 
will  be  received  on  three  types  of  construction  as  follows.  (1) 
Concrete  roadway  with  macadam  shoulders;  (2)  brick  road- 
way with  macadam  shoulders;  (3)  concrete  roadway  without 
macadam  shoulders.      Peter   Dresch    is  Town   Clk. 

ElBln.  Ill — (Official)— Bids  will  be  received  """1  lO^^.m  . 
May  28,  by  the  Board  of  Local  Improvements  for  11.300  sq.yd. 
of  asphaltic  concrete  pavement  on  Division  St.  Albert  Fehr- 
man  is  Pres.,  M.  H.   Brightman  is  Secy,  of  the  Bd. 

lova  Fails,  Iowa- (Official)  The  contract  for  the  con- 
struction of  about  20.129  sq.yd.  of  paving  and  10,800  lin.tt.  of 
curb  has  been  awarded  to  the  KAW  PAVING  CO..  Topeka, 
Kan.,  at  $29,268.  Cjther  bidders  were:  M.  A.  Camary,  $32,28.!. 
Elzy  &  Carlson,  $34,007;  the  Dearborn  Construction  Co.,  $30,- 
337.     S.  B.  Gardner  is  City  Engr.     Noted  May  1. 

+Mu8catlne.  Iowa — The  City  Council  has  awarded  a  con- 
tract to  the  FORD  P.WING  CO..  Cedar  Rapids,  lowa,  at  about 
$90  000,  for  paving  various  streets  with  bitulithic,  and  the 
KORNEMAN  PAVING  CO.,  Muscatine,  secured  the  contract 
for  paving  several  alleys.  C.  H.  Young  is  City  Engr.  Noted 
May   8. 

+Hibl>inB.  Minn. — The  City  Council  has  awarded  contracts 
to  COONS  '&  BUTLER.  Hibbing,  for  about  15,000  sq.yd. 
bitulithic  paving  at  $2.43  per  yd.,  and  for  22,000  sq.yd. 
creosoted  wood  block  paving  at  $2.33   per  yd. 

MlnneapollH.  Minn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  June  2,  by  the  Board  of  Commisiosners  of  Hennepin 
County  for  repairing  and  graveling  part  of  Road  105  in  the 
Town  of  Champlin.     Al.   P.   Erickson  is  County  Audr. 

Eldorado,  Kan. — The  City  Council  has  decided  to  pave 
about  20  blocks  of  streets  in  the  business  districts,  and  bids 
will  be  asked  as  soon  as  plans  can  be  prepared. 

+Cane  Girardeau,  Mo. — The  City  Council  has  awarded  a 
contract  to  JOHN  ROUSE,  at  $10,981,  for  paving  portions  of 
Bell'-vue  and  Themis  Sts.  Other  bidders  were:  T.  Haas,  ¥12,- 
11.5,   and  Harmon   Loeffel,    $11,125. 

St.  LoniM,  Mo (Official) — Bids  will  be  received  until  noon. 

May  27  by  the  Board  of  Public  Improvements  for  recon- 
structing portions  of  Pine,  O'Fallon  and  Mullanphy  Sts.  E. 
R.    Kinsey    is    Secy. 

Conway.  Ark. — Paving  District  No.  1  has  recently  been 
formed,  and  will  lay  from  10.000  to  12,000  sq.yd.  of  brick  or 
creosoted  block  pavement,  for  which  the  sum  of  $25,000  is 
available.      G.  H.   Burr   is  Engr.      W.    M.   Harrell   is  Comr. 

Fork  Smith,  Ark. — The  Board  of  Improvements  will  S'll 
bonds  for  $530,000,  for  municipal  improvements,  of  which 
$350,000  will  be  used  for  street  paving.  M.  H.  Reed  is  City 
Engr. 

BaMtrop,  Tex. — (Official) — Bids  will  be  received  until  noon, 
Jlay  26  by  the  County  Court  of  Bastrop  County  for  con- 
structing about  40  miles  of  graveled  roads  with  bridges  and 
culvert.M  in  Road  District  No.  1.  Abney  &  Mitchell,  Eagle 
Lake.  Tex.,  are  Engrs.-ln-Charge.  J.  B.  Price  is  County 
Judge. 

+Iyoni!:Ylew,  Tex. — The  City  Council  has  awarded  a  con- 
tract foi  the  improvement  of  various  streets  to  ROACH, 
MANIGAN  &  CO.,  Fort  Worth,  Tex.,  at  approximately  $75,000. 
There    were    three    other    bidders    on    the    work. 

+NaroKdocheH,  Tex. —  (Official) — The  City  Council  has 
awarded  the  contract  for  11,450  sq.yd.  of  creosoted  wood 
block  pavem<nt  and  3800  sq.yd.  of  vitrified  block  pavement  to 
the  MUNICIPAL  PAVING  C(J.,  Dallas,  Tex.,  at  approximately 
$48,000.  The  Aetna  Engineering  Bureau.  Chicago.  III.,  is 
Engr.-in-Chargc.  J.  R.  McKlnney  Is  City  Secy.  Noted 
May   1. 
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C.  Hughes  Is  City  Engr. 


iibout    13    blocks 
paving     on     Independence     and     HaskeH     Aves..     North 


pared 

street      .  .. 

Ninth  and  Golden  .Sts, 

Phoenix.  Arlj:. —  (Official) — All  bids  received  May  10  by  the 
CommlHsloncrs  of  Special  Road  DIst.  No.  1.  Maricopa  County, 
for  road  construction,  were  ri-Jccted  as  excessive.  Edwin  M. 
Lamson    Is   CIK.      Noted   May    8. 

+Rlti',vllle,  Wadh. —  (Official) — The  contract  for  the  con- 
struction  of   rermanent  Highway  No.   3,   Adams   County,   was 


awarded  to  S.  S.  SCHULER,  Rltwille  Wash.  There  were 
six  other  bidders.  J.  L.  Cross  is  AuJr.  Adams  County.  Noted 
May    1. 

Seattle,  Wash. — T.  Ryan  &  Co.,  Lowman  Bldg.,  at  $60,913, 
were  low  bidders  for  paving  Grand  Ave.  Other  bidders  were 
Ferguson-Colt  Co.,  $62,233,  D.  H.  Traphagen,  $62,741,  Mc- 
Quaid  &  Wood,   $61,350.  .        ,    , 

+The  Board  of  Public  Works  has  awarded  a  contract  to 
the  ELLIOTT  CONSTRUCTION  CO.  at  $31,403  for  paving  llth 
Ave.,    West,    with    bitulithic   pavement. 

+Taroma,  Wash. —  (Official) — The  Commissioner  of  Public 
Works  has  awarded  a  contract  to  JAS.  WARTER,  SR..  at 
$35,312,  for  paving  North  Oakes  St.,  from  Sixth  Ave.  to  North 
21st  St  .  with  asphaltic  concrete.  A.  T.  Metzger  is  Ch.  Clk 
to   Comr.  W.    C.    Raleigh   is   City   Engr.      Noted   May    8. 

+  Baker,  Ore. —  (Official) — The  Board  of  City  Commissioners 
has  awarded  a  contract  to  J.  C.  WHITE,  Baker,  Ore.,  for 
graveling  and  grading  on  Washington  St.  Ira  L.  Hoffman  is 
Acting  City  Engr.     James  Cunning  is  City  Clk.     Noted  May  8. 

+Saleni.  Ore. — A  contract  for  paving  various  streets  has 
been  awarded  to  the  AMBROSE-BURDSELL  CONSTRUCTION 
CO.,    at    $19,483. 

+  SprinKfleId,  Ore. — A  contract  has  been  awarded  to  the 
CLARK  &  HENRY  CONSTRUCTION  CO.  at  $1.30  per  sq.yd. 
for   paving    IS   blocks   on   Fourth   and    Fifth   Sts. 

+  .\lhanibra,      Calif (Official) — The      City      Trustees      have 

awarded  a  contract  to  W.  A.  KEEP,  28  South  Olive  St,  Al- 
hambra,  for  improving  San  Mario  Ave.,  from  Adams  to  Fourth 
Sts  by  grading,  oiling,  constructing  curb,  gutter  and  side- 
walks. T.  B.  Downer  Is  City  Engr.  O.  M.  Caulk  is  City  Clk. 
Noted   May   1. 

+Colton,  Calif (Official) — The  City  Trustf  es  have  award- 
ed a  contract  to  the  PAONESSA  CONSTRUOTION  CO.,  211 
Story  Bldg.,  Los  Angeles,  at  $34,561,  for  ab-  ut  1%  miles  of 
asphalt  and  oiled  macadam  pavement.  Othr  bidders  were: 
Fairchild-Gilmore-Wilton  Co.,  $38,362:  Hie'iway  Construc- 
tion Co..  Redlands,  Calif..  $40,047;  W.  D.  iiahan,  San  Ber- 
nardino, Calif.,  $38,791;  Los  Angeles  Pavir.f  Co..  $38,418;  and 
the  Johnson-Shea  Co..  Riverside.  Calif.,  1 4,790.  Chas.  H. 
Wondries   is  City    Engr.      Noted  May   1. 

+  Los  Angeles.  Calif. — A  contract  for  the  m.->rovement  of 
Crocker  St.,  from  Fourth  to  Ninth  Sts.,  Vi  rtS  iwarded  to 
FORD  &  STOUT,  at  $26,170.  B.  C.  NICHOLk  at  $8991  was 
awarded  the  contract  for  improvmg  Olive  fc  .  from  Pelos 
Verdes    to    Mesa    Sts.      Homer    Hamlin    is    City    ;^ngr 

+The  Board  of  Trustees  has  awarded  contracts  for  .street 
improvements  as  follows:  To  the  F.'^IRCHILD-GILMOKE- 
WILTON  CO.,  at  $7900  and  $5218,  respectively,  for  paving 
Cleveland  St..  from  College  to  Alpine  Sts..  and  Ottawa  .''t., 
from  Figueroa  to  Georgia  St..  with  asphalt;  BARBER  AS- 
PHALT PAVING  CO.,  at  $10,366,  for  paving  Hobart  Blvd., 
from    29th   to  Jefferson   St. 

+National   City,  Calif The   City   Trustees   have  aw  ard.'d  a 

contract  to  the  BARBER  ASPHALT  PAVING  CO.,  L',s  Angeles, 
at  $51,196.  for  paving  National  Ave.,  from  13th  to  18th  Sts., 
with  asphalt.  H.  A.  Kuehnstead  is  City  Engr.  Noted 
Apr.  24. 

San  Fernando.  Calif. — Clarence  L.  Robinson  was  low  bid- 
der at  $43,000.  for  various  street  improvements.  S.  G.  Cham- 
berlain is   City   Engr.      Noted   May   1. 

San  Francisco,  Calif. — Bids  as  follows  were  received  by  the 
directors  of  the  Panama  Pacific  Exposition  Co.,  for  arading 
the  site  for  the  Municipal  Auditorium,  and  for  the  con- 
struction of  a  pile  roadway  in  Fulton  Basin:  Excavating  for 
auditorium:  E.  M.  Huie  Co..  $32,012;  Foster  Voght  Co.,  $36,897; 
Selby  Grading  &  Teaming  Co.,  $36,800;  Healy-Tibbits  Con- 
struction Co.,  $46,543;  Daniel  O'Dav.  $50,000;  Contra  Costa 
Construction  Co..  $43,900;  State  Construction  Co.,  $37,965.  Im- 
provement of  Fulton  Basin:  J.  Monk,  $11,736;  Thompson 
Bridge  Co..  $8742;  Healy-Tibbitts  Construction  Co.,  $6920; 
Central  California  Construction  Co.,   $16,000. 

Santa  .■Vna,  Calif The  Highway  Commissioners  of  Orange 

County  will  ask  bids  about  June  1.  for  the  improvement  of 
approximately  50    miles  of  county   roads. 

Santa  Monica,  Calif. — Bids  will  be  received  until  5  p.m.. 
May  26,  by  the  City  Clerk  for  improving  a  portion  of  Fre- 
mont Ave.      G.   A.   Murray,    is   City  Slerk. 

+  Yreka,  Calif. — The  Board  of  Trustees  has  awarded  the 
contract  for  paving  Miner  St.  to  the  CLARK  &  HENRY  CON- 
STRUCTION  CO.    at   $22,000. 

London,  Ont.^ — (Official) — Bids  will  be  received  until  5  p.m.. 
May  29, by  the  members  of  No.  2  Committee,  for  the  con- 
struction of  about  6700  sq.yd.  of  asphalt  pavement,  and  con- 
crete curb  and  gutters.  W.  B.  Bennett  is  Chn.  of  the  Com. 
W.   N.    Ashplant   is    City    Engr. 

INDIISTRI.\L,  WORKS 

+Roston.  Mass. — The  contract  for  the  factory  to  be  built 
at  118-134  Harrison  Ave.  for  the  Eclipse  Mfg.  Co.  has  been 
awaided  to  the  NATIONAL  FIRE  PROOFING  CO.,  120 
Fr.inklin  St.  The  structure  will  be  of  reinforced  concrete, 
three  stories.  70x199  ft.  Estimated  cost,  $90,000.  Monks  & 
Johnson,    7   Water   St.    are    Engrs. 

+  Indlan  Orchard,  Mass. — The  contract  for  the  construc- 
tion of  a  one-story.  60x200  ft.  addition  to  the  factory  of  the 
Indian  Orchard  Co..  has  been  awarded  to  the  CASPER- 
RANGER  CONSTRUCTION  CO..   Holyoke,  Mass. 

+Roeklund,  Mass. — The  contract  for  the  construction  of  a 
three-story.  100x45  ft.  addition  to  the  plant  of  the  Hurley 
Shoe  Co.,  on  Church  St.,  has  been  awarded  to  the  H.  C. 
BRIGGS   CONSTRUCTION   CO.,    Brockton,    Mass. 

SprlnKlleld,  Mass. — The  construction  of  a  four-story,  S8x 
100  ft.  laundry  on  Franklin  St.,  Is  contemplated  by  Fred 
Wells.      Estimated    cost.    $26,000. 

+Wllllmanset<,  Mass. — The  contract  for  the  erection  of  a 
factory  f(,r  the  C.  F.  Church  Mfg.  Co.,  at  Wllllmansett.  at 
Montgomery  and  Orange  Sts.  has  been  awarded  to  HONORB 
MARTINEAU,  1021  Dwlght  St..  Holyoke,  Mass.  The  struc> 
ture   will   be    40x225   ft.,   one   story. 
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+  llrlilK<-I><>rl,  t'oiili. — The  i-oiil  r.ii-1  fcir  tin-  riiiniiliiUiiM  work 
lor  nil  aUdilloil  to  Ulr  pliillt  iif  tlir  SinTuiM  lliinl  Itubli.T  Co. 
has  bci'ii  uwardiil  to  Ihr  DOWLIM;  .M  Hi  iTT(  ii\l  li  Y  CO..  1119 
Hioad  St..  Urldsfport.  Th.'  biiildniK  will  bt'  5(1x175  ft.  ot 
itiiiforced  coiicriti',  uiU'  sloiy,  uii  which  bids  are  now  being 
itceived.  The  Fletcher  KriKineeiliiK  Co.,  1089  liruud  St.  Is 
Aieh. 

South  Norwnik,  Conn. — Plans  have  been  prepared  and  bids 
are  being  received  by  Charles  U.  K.  Makepeace  &  Co..  I'rovl- 
dence,  li.  I.,  for  the  construction  of  a  four-story,  20Ux!)0  ft., 
factory   for   Cluett,    Peabody   &  Co.      Noted   May   15. 

+  llri)<>kl>n.  N.  Y. — James  A.  MeCaffirty.  North  Ninth  St. 
has  award,  d  a  contract  to  the  VV11^1.,IAM  P.  GAURY  CO.,  306 
Kifiinaii  .St..  for  the  construction  of  a  four-storv,  brick, 
fatliM.N,  liiiixSO  ft.,  on  the  north  side  ot  West  Klghth  St.  P 
Tillion  it  Sons..  3S1  Fulton  St.,  are  the  Archs.  The  esti- 
mated  cost    is    $20,000. 

BulTnlo,  IV.  \. — Plans  will  be  prepared  at  once  b.v  the 
Erie  K.R.  Co.  for  a  new  elevator  to  replace  the  700.000-bu. 
capacity  wooden  elevator  at  the  Uuffalo  Hiver  and  Ohio  St.. 
foot  of  Louisiana  St.,  which  was  comiiletely  destroyed  by 
tire.  May  16.  The  new  structure  will  be  of  reinforced  con- 
crete construction,  with  structural  steel  head-frame  and 
modern  grain  elevating  machinery  and  equipment,  elec- 
trically operated,  will  be  Installed.  The  capacity  of  the  new 
elevator  will   be  about   1,000,000  bushels. 

Buffalo,  IV.  Y — The  Otis  Elevator  Co.,  has  received  a  per- 
mit to  build  a  foundry,  of  brick  and  steel,  at  135  Sheridan 
St.      The    estimated    cost    is    $140,000. 

Gonanda,    IV.    \. — Arrangements    are    being    completed    for 

building  a  manufacturing  plant  at  this  place  by  the  Salisbury 
Rail  Bearing  Mfg.  Co..  of  which  C.  W.  Salisbury,  of  the  Salis- 
bury  Wheel   &  Mfg.   Co.,   Jamestown,   is   I'res. 

Bayonnr.  N.  J. — The  Horsley  Laboratories  Co..  Ave.  E.  re- 
cently incorporated  with  a  capital  of  $100,000,  to  manufacture 
films,  will  erect  a.  two-story,  brick  and  steel  building  to  cost 
about  $22,000.  A  building  permit  has  been  granted  to  the 
company   for   the   work.      William    Horsley   is   Pres. 

Camden,  N.  J. — Ronalds  &  Johnson  are  having  plans  pre- 
pared by  Ballinger  &  Perrot,  Archs..  1211  Arch  St.,  Phila- 
delphia. Penn..  for  a  new  four-story,  reinforced-concrete  and 
brick,    factory.    70x20    ft. 

Newark,  N,  J. — The  Roberts  Rubber  Co.,  manufacturer  of 
rubber  goods,  contemplates  building  a  new  four-story,  brick, 
factory,  106x50  ft.,  at  51  Colden  St.  The  estimated  cost  is 
t82.000. 

Paterson,  N.  J. — WesterofE  Bros.  Napier  Co..  silk  manu- 
facturers, have  secured  an  additional  site  in  Paterson.  upon 
■which  they  contemplate  the  erection  of  a  new  factory.  Pre- 
liminary drawings  call  for  a  structure  to  cost  $65,000.  Pres- 
ent labor  conditions  in  that  city  will  probably  postpone  im- 
mediate action  on  this  plan. 

Phlladeliihia,  Penn. — The  Haverford  Cycle  Co..  411  Market 
St.  has  purchased  property  at  827  and  820  Arch  St.  and  at  824 
and  826  Cherry  St..  and  have  commissioned  Penchert  &  Wun- 
der.  Archs.,  310  Chestnut  St.,  to  prepare  plans  for  the  con- 
struction of  a  four-story  machine  shop.  M.  M.  Sladkin  is 
Pres. 

+Readlne,  Penn. — The  Carpenter  Steel  Co.  has  awarded  a 
contract  to  the  FOSTER  MILLER  CO..  Pittsburgh.  Penn..  for 
the  erection  of  a  one-story  steel  plant,  114x100  ft.,  of  gal- 
vanized iron  and  steel,  at  the  foot  of  Bern  St.  Basic  open 
hearth  furnaces  will  be  installed.  The  estimated  cost  is 
$40,000. 

Rivemlde,  Penn — Plans  are  being  considered  bv  the  Car- 
penter Steel  Works  Co.  for  the  erection  of  factory  addi- 
tions   to    its    plant,    estimated    to    cost    $40,000. 

Baltimore,  Md. — The  American  Agricultural  Chemical  Co., 
Fidelity  BIdg.,  is  planning  to  rebuild  its  plant  which  was 
recently    destroyed    by    fire.      The    estimated    cost    is    .$100,000. 


Chllllcothe.  Ohio — The  American  Pad  &  Textile  Co.,  Green- 
field. Ohio,  has  purchased  a  site  at  Chillicothe  to  be  used 
for  industrial  purposes.  The  management  proposes  to  in- 
stall a  sewing   factory   as  a   branch   plant. 

Cincinnati.  Ohio — The  Ohio  Knife  Co..  Cincinnati,  has  se- 
cured a  permit,  and  will  erect  a  concrete  factory  on  Dreman 
St.  and  the  Cincinnati  Hamilton  &  Dayton  Ry.  to  cost  $aO.- 
000.      Noted   Mar.   13. 

The  plant  of  Swift  &  Co.,  at  Cincinnati,  will  be  enlarged. 
Plans  will  be  prepared  for  the  erection  of  a  six-story  build- 
ing  to   replace    the   present    three-story    structure. 

The  Charles  Boldt  Co.,  glass  manufacturer.  Cincinnati,  has 
taken  out  a  permit  to  erect  a  three-story  factory  and 
warehouse  at  Davis  Lane  and  Carter  St.  Estimated  cost. 
$18,000. 

+Clnclnnatl,  Ohio — The  contract  has  been  awarded  to  D. 
MEINKIN  ,2126  Westen  Ave..  Cincinnati,  for  the  construction 
of  a  machine  shop  for  the  Cincinnati  Foundry  Co.  The  struc- 
ture will   be  one  and  two   stories,   and   will  cost  about  $20,000. 

The  Standard  Publishing  Co.,  Cincinnati,  is  considering 
the  erection  of  a  building  to  cost  about   $30,000. 

Clrvelnnd.  Ohio — G.  F.  Mitchell  &  Son.  Cleveland,  will  soon 
ajK  for  bids  for  the  erection  of  a  two-story  factory  addition. 
62x150    ft. 

+CIeveland,  Ohlo^The  contract  for  the  erection  of  a  plant 
for  the  Leisy  Brewing  Co.,  on  East  37th  St..  has  been 
awarded    to    AUGUST    HA-i^SE. 

The  Ranch  &  Lang-  Co..  Cleveland,  carriage  maker,  has 
taken  out  a  permit  for  the  erection  of  a  factory  on  West  26th 
St.,  to  cost  $40,000. 

+ColnmhuH.  Ohio — The  contract  has  been  awarded  to  R.  H. 
EVANS  &  CO..  Columbus,  for  the  erection  of  a  six-story  rein- 
forced-concrete cold-storage  building  for  the  National  Ice  & 
Cold  Storage  Co.     The  estimated  cost  is  $350,000. 


Port  Cllnlou,  Ohio— The  Matthews  Bout  Co..  Port  Clinton. 
will   double   the   capacity  of  Its  plant  at  a  coat  ot  from  »5«.00U 

to    $75,111111. 

Portnmouth,  Ohio — The  Vulcan  Box  Toe  ProcesM  Co.. 
PortHinouth.  has  changed  Its  name  to  the  Vulcan  Last  Co. 
The   capacity    of    the    plant    will    be    Increased. 

.SiirlnKllrld,  Ohio— The  Springtli-ld  Ry.  Co..  Springfield,  is 
planning  to  conHlrucl  two  reinforced-concrete  car  barns, 
128x400  ft.,  iiiul  a  machine  shop  and  paint  and  carpenter  shop, 
about    71x150    ft.,    at    Springfield. 

lirbanu,  Ohio — The  Howard  I'aper  Co..  Urbana,  Is  consider- 
ing the  construction  of  a  factory.  The  building  will  be  two 
stories   and    basement.    110x400    ft. 

I<:vanNvliif,  Ind. — The  Ducyrus  Co.,  Evansvllle,  manufact- 
urer of  steam  shovels.  Is  having  plans  prepared  tor  the  erec- 
tion   of   an    addition,    225x525    ft. 

•f  HaKerxtonn,  Ind — The  contract  has  been  awarded  to 
WERKING  &  KEAGHY,  Hagerstown.  for  the  construction  ot 
a  factory  for  the  Teeter  Motor  Co.  The  cost  is  estimated  at 
about   $150,000. 

Koknmo,  Ind — I'lans  are  being  prepared  tor  the  erection 
of  a  factory  for  the  Worth  Wire  Co..  Kokomo.  It  will  be 
one   story,    90x200    ft. 

The  Kokomo  Steel  &  Wire  Works.  Kokomo,  is  having  plans 
prepared  for  the  erection  of  a  billet  mill  to  cost  about  $500,000. 

LoKanHport,  Ind — H,  Snider  &  Son,  Chicago,  III.,  will  erect 
a  broom   factory  at  Logansport.   to   cost  about  $10,000. 

Marion,  Ind. — The  United  States  Glove  Co.,  will  erect  a 
three-story  and   basement  addition   to  its  factory  at  Marlon. 

IVew  CaHtlr.  Ind. — Bids  will  he  received  soon  by  the 
Hoosier  Mfg.  Co.,  Newcastle,  for  the  construction  of  a  three- 
story  factory,  90x238  ft. 

♦  Peru,  Ind. — The  contract  has  been  awarded  to  the 
CHURCHILL  CONSTRUCTION  CO..  Cincinnati.  Ohio,  for  re- 
building the  railroad  shops  of  the  Chesapeake  &  Ohio  R.R. 
Co.   at    Peru. 

Detroit,  Mich — The  Detroit  Graphite  Co..  Detroit,  will 
erect  a  flve-story  factory  and  warehouse  on  12th  St..  between 
Jefferson  Ave.  and  Fort  St.     Estimated  cost.   $30,000. 

Grand  llapIdH,  Mich — The  Royal  Ice  Machine  Co..  Grand 
Rapids,  Mich.,  recently  organized,  will  erect  a  plant  for  the 
manufacture  of  ice-making  machinery.  Joseph  Rick.  Grand 
Rapids,    is   Interested. 

Jackson,  Mich — The  American  Lady  Corset  Co..  Detroit. 
Mich.,  is  considering  the  erection  of  a  factory  at  Jackson. 
The   building  will   be   two  stories  and   basement.    132x132   ft. 

Madison,  Mich. — The  Madison  Plow  Co..  Madison,  will 
erect  a  new  factory  and  warehouse  at  its  plant,  which  will 
double   its   present   capacity. 

Saglnan-,  Mich. — Plans  are  being  prepared  by  Cowles  & 
Mutscheller,  Archs.,  Saginaw,  for  the  construction  of  two  ad- 
ditions to  the  plant  of  the  U.  S.  Graphite  Co.,  Saginaw.  Esti- 
mated   cost,   about    $10,000. 

Chlcaso.  Ill — The  W.  J.  Hughey  &  Son  Co..  Chicago,  will 
erect  a  factory  at  Prairie  Ave.  and  33d  St..  for  the  manufact- 
ure of  automobile   trucks.      Estimated    cost.    $100,000. 

+  l'tloa.  III. — The  contract  has  been  awarded  to  the  DE- 
CATUR BRIDGE  CO.,  Decatur.  111.,  for  the  construction  of  the 
new  factory  for  the   Valley  Chemical   Mfg.  Co..  Utica. 

Deloit,  WIN. — Plans  for  the  new  plant  of  the  Berlin  Ma- 
chinery Works  are  being  prepared  by  Perkins,  Fellows  & 
Hamilton,  .Archs..  Chicago,  III.  It  will  be  of  pressed  brick, 
stone  and  fire  proof  construction,  partly  one  and  partly  two 
stories,    measuring    294x275    ft. 

La  CroHtie,  Wis — The  Hans  Motor  Equipment  Co..  Las 
Crosse,    is  considering  the   erection   of  an  addition.   200x120   ft. 

+  Maniton'oc,  Wis. — The  contract  has  been  awarded  to 
GEORGENSON  &  SCHNEIDER,  for  the  construction  of  the 
proposed  factory  for  the  Wisconsin  Aluminum  Foundry  Co. 
Estimated   cost,    about    $22,000. 

MinnenpollK.  Minn.— The  Northwestern  Reed  &  Rattan 
Works,  Minneapolis,  will  erect  a  four-storv  factory  on  Main 
St.  and  First  Ave.     The   estimated  cost  is  $50,000. 

Swift,  Minn. — The  Swift  Lumber  Co.,  Swift,  will  rebuild 
its  saw  mill,  which  was  recently  destroyed  bv  fire,  causing  a 
loss  of  $10,000. 

YViehita.  Kan. — The  Atchison.  Topeka  &  Santa  Ff  Ry  Co 
plans  to  build  a  new  12-stall  roundhouse  and  shop  at  Wichita 
A  site  covering  about   30   acres  has   been   purchased. 

St.  LouIh.  Mo — The  Landis  Machine  Co..  St.  Louis,  has 
completed  plans  for  the  construction  of  an  addition  to  its 
plant.  New  equipment  will  be  added,  which  will  about 
double  the  capacity  of  the  present  plant. 

Areenta.  Ark. — The  Gulf  Compress  Co..  Argenta.  will  re- 
build   Its   plant,    which    was    recently    damaged    bv    fire    to    the 

extent  of  $75,000. 

Beaumont,  Tex. — Forrest  Moore  will  build  a  cooperage 
plant    at    Beaumont,    to    cost    approximately    $25,000. 

Dallas.  Tex. — The  Southern  Traction  Co..  Dallas,  has  pur- 
chased a  site  covering  about  15  acres  in  Trinity  Heights,  for 
Its  railway  shops.  Plans  are  being  prepared.  The  estimated 
cost   is   $100,000. 

Houston,  Tex — The  Western  Shingle  Creosoting  Co.,  Tex- 
arkana.  Tex.,  plans  to  build  a  plant  at  Houston,  for  creosoting 
shingles.     The  company  has  a  capital  of  $600,000. 

Oklahoma  City,  Okla. — The  Klein  Iron  &  Wire  Co..  Okla- 
homa City,  will  construct  an  addition  to  its  plant,  which  will 
about  double   the   present   capacity. 

Poteau,  Okla — E.  L.  Moore,  Garner,  Tex.,  will  erect  a 
cotton-seed  oil  mill  at  Poteau.     The  estimated  cost  is  $30,00". 

Denver,  Colo. — The  Roberts  Alfalfa  Mill  Mfg.  Co..  Denver, 
■will  build  a  factory  in  Denver,  for  the  manufacture  of  meal 
manufacturing   machinery. 

Chandler,  Arli. — The  Chandler  &  Egytian  Cotton  Growers' 
Assn.,  recently  incorporated  -with  a  capital  ot  $25,000.  will 
erect  a  large  cotton  gin  at  Chandler.     L.  B.  Sorey  is  Pres 
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Bellingham,  Wash.— H.  J.  Miller,  Everett  Ti  ash.,  ■^•'11  f,"'^' 
a  lumber  plant  one  mile  east  ot  Lake  Padden,  near  Belling- 
ham.     The  estimated   cost  is  $20,000. 

Gran,lvie».  Wash.— The  Standard  Oil  Co.  San  Francisco, 
Calif.,  plans  to  erect  a  distributing  plant  at  Grandview,  esti 
mated    to   cost    $20,000. 

Leavenworth.  Wash.— The  Washington  Steel  &  I'on  ^O;. 
Leavenworth,  plans  to  double  the  capacity  of  its  plant,  a^.  n. 
Rothert   is  Gen.   Mgr. 

North  Yakima.  Wash.— Charles  Peterson  P-  H.  Sweet  and 
John  C  Sawbridge,  North  Yakima,  have  filed  articles  of  in 
corporation  and  will  erect  a  plant  for  the  manufacture  of  a 
pipe   covering  device. 

Spokane.  Wash.— The  Cooler  Mfg.  Co.,  Spokane  will  erect 
a  plant  at  Spokane,  for  the  manufacture  of  an  "ffle/s  refrig 
erator.  A.  M.  Davis,  L.  D.  Anderson  and  C.  H.  Tuve>  ai  e  tne 
incorporators. 

Stan«ood.  Wash.— The  Pacific  Coast  Condensed  Milk  Co. 
Stanwood,  plans  to  erect  a  plant  for  canning,  sterilizing  ana 
shipping    milk.      M.    E.    Stuart    is    Local    Supt. 

Beges.  Calif W.  M.  Doty.  H.  S.  Brink  and  George  E.  Har- 

vev  Ei^es  are  planning  to  organize  a  company  w  th  a  capi 
J^a7of  $11, dot.  fo?  the  purpose  If  erecting  a  large  nee  milling 
plant  at  Biggs.  ■„     „i, 

Lone  Beaeh.  Calif— The  Panama  Rubber  Co  .Long  Beach, 
will  erect  a  plant  for  the  manufacture  ot  automobile  tues. 
The  estimated  cost  is  $500,000.     W.  D.  Nawers  is  Pres. 

San  Francisco.  Calif.— The  American  Can  Co-  San  Fran- 
cisco, has  taken  out  a  permit  to  erect  a  three-sto,  y  can  fac 
torv   of  brick,   on   19th   St.      The   estimated  cost  is   $75,000. 

Plessisvlile.  Qne.— The  Plessisville  Foundry,  which  was 
recfnUy    burn4d    with   a   loss   of    $150,000,    will    be    rebuilt   and 

''"'BaTrie.  Ont.-A  three-story  addition  will  ^^""f,,  ^^^^^e^ 
Barrie  Jlilling  Co.  to  its  mill  on  Collier  St.  Electric  power 
equipment  will   be  installed. 

Lindsay.  Ont.— Hood  &  Sons  are  having  plans  prepared 
for   a   new'^  knitting   factory   to   cost  about   $30,000.     New   ma- 

^•^'5-lle''  L^idsaV^Machine  &  Tool  Co.,  formerly  located  at 
Peterborough,  will  build  a  plant  here,  for  the  manufacture  of 
special  machinery.  .  . 

Port  Dalhousie,  Ont.— The  Port  Dalhousie  Canning  Co.  will 
erect  a  new  factory,  costing  about  $30,000.  It  will  be  three 
stories,   of   concrete    construction. 

St.  Thomas.  Ont.— The  St.  Thomas  Brass  Co  .Wellington 
St  and  First  Ave.  will  immediately  erect  an  addition  to  its 
plant.      It   will   cost   $25,000. 

Stratford.  Ont.— The  Stratford  Milling  Co..  -will  build  a 
plant  for  the  manufacture  of  flour  mill  machinery.  It  -v-ui 
cost  approximately  $60,000. 

St.  Johns.  N.  B.— McAvity  &  Sons  plan  the  ere_ction  of  a 
foundry  at  St,  .Tohns.  Lockwood.  Greene  &  Co..  60  Federal 
St.,   Boston,   Mass.,    are  Archs. 

FEDERAL  GOVERNMENT  WORK 
Post  OtBoe- Bennington,  Vt. — Bids  were  received  as  fol- 
lows, Mav  15.  by  Oscar  Wenderoth.  Supery.  Arch.,  Treasu.y 
Dept  WAshington,  D.  C.  for  the  construction  of  a  post  office 
at  Bennington:  (a)  Limestone;  (b)  f^ndstone;  (c)  marble. 
William  H.  Fissell  &  Co.,  New  York.  <a)^62  679  'b)  $69  323 
(c)  $73,529:  C.  M.  Leach,  Boston,  Mass..  (a)  $63,983,  (b)  |b(, 
383-  (c)  $71,873;  Conners  Bros.  Co.,  Lowell,  Ma.ss.,  (a)  $65- 
700-  bl  $68  700  (c)  $74,300;  West  Chester  Engineering  Co., 
Nevv  Yirk  (a)  $67:464:  (b)  $70,500;  '^,)  .f^-SO"-'.  I"  |5''?c? 
Construction  Co.,  Saginaw,  Mich  Ca)  $68,055;  (b)  $72,450,  (c) 
$93  065-  Daniel  T.  McCarthy,  Philadelphia,  Penn.,  (a)  $69,223, 
fb)  $72  684-  (c)  $79,553;  W6odbury  &  Leighton,  Boston,  Mass.. 
(a)    $76',95l';    (c)    $S6,S51. 

Motor  Boat  Machinery- Boston,  Mass.— Bids  have  been  re- 
ceived as  follows  for  10  sets  of  propelling  machinery  for  35- 
ft  motor  boats  for  the  navy:  Standard  Motor  Construction  Co.. 
$15!oOO:  Reeves-Cuberly  Co.,  $15,400;  Automatic  Machinery 
r-o  $16  750-  Charles  J  Jager  Co..  $16,790;  Murray  &  Tre- 
gSrtha  Co.. '$18  555? STERLING  ENGINE  CO.,  154  State  St 
Boston  Mass,  $19,920  (awarded  contract);  New  York  Yacht, 
Launch    &    Engine   Co.,    $22,320. 

Dredging — Boston,  Mass. — Bids  will  be  received  until 
noon  June  14,  bv  Col.  Frederic  V.  Abbot,  Corps  Engrs.. 
U.   S.'  A.,   Boston,   for  dredging  in   the  Mcrrimac  River. 

Motor  Trucks — New  York.  N.  Y. — Bids  will  he  reeeived 
until  10  a.m..  Julv  7.  by  Ma].  M.  Gray  Zalinski,  Corps  Engrs., 
U.  S  A..  Army  Bldg..  39  Whitehall  St.,  New  York,  for  fur- 
nishing from  one  to.  ten  motor  trucks. 

Dredging Trenton,  N.  J. — Bids  will  be  received  until  noon, 

June  9',  by  Lieut.-Col.  Joseph  E.  Kuhn,  Corps  Engrs..  U.  S.  A.. 
Philadelphia,  Penn.,  for  dredging  the  channel  of  the  Delaware 
River  at   Trenton. 

Engines  and  Generators — Philadelphia,  Penn. — Bids  were 
received  Mav  14  by  Oscar  Wend<roth.  Superv.  Arch.,  Treasury 
Dept.,  Wa.shlngton,  D.  C,  for  furnishing  two  new  engines  and 
generators  in  the  U.  S.  post  office  and  court  house.  Philadel- 
phia. a.a  follows:  Ball  Engine  Co.,  Phll.Tdi-lphia,  $14,497;  Har- 
rlsburg  Foundry  &  Machine-  Works,  Ilarrisburg.  Penn..  $13.- 
850:  A.  L.  Ide  &  Sons,  .Springfield,  III..  $15,110;  the  GrLscom- 
RusRclI  Co.  90  West  St.,  N(-w  York.  $12,995;  Ridgway  Dynamo 
&  Engine  Co.,  Ridgway,  Penn.,  $11,790. 

•^Drinking  IVnter  System — Baltimore,  Md. — Bids  will  be 
received  until  3  p.m.,  June  10,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept..  Washington,  D.  C,  for  the  Installa- 
tion of  a  drinking  system  In  the  U.  S.  post  office  and  court 
house  at  Baltimore. 

A-Dredge — Wilmington,  Del. —  (Official) — Bids  will  be  re- 
ceived until  11  a.m.,  June  2,  by  MaJ.  R.  R.  Raymond.  Corps 
Engrs.,  Wilmington,  for  the  construction  of  the  steel  sea- 
going  dredge,    "Mlnquas." 

Submarine  Tender — Washington,  D.C — Bids  were  re- 
ceived as  follows  on  May  19  by  the  Secretary  of  the  Navy 
for   the    construction    of   Submarine   Tender   No.    2,    the    "P.ush- 


nell  ■'  Class  1,  bidders'  design,  machinery  with  steam  tur- 
bine reduction  gear;  (2)  bidders'  design,  machinery  of  in- 
ternal combustion  type;  (a)  contractor  to  furnish  and  in- 
stall machine  tools  and  shop  equipment;  (b)  governrnent  to 
furnish  and  install  machine,  tools  and  shop  equipment;  Fore 
River  Shipbuilding  Co.,  Quincy,  Mass.,  (la)  $942,000,  (lb.) 
$930  000-  3250  tons,  14  knots,  21  months  delivery;  New  Lon- 
don Ship  &  Engine  Co.,  Grbton,  Conn.,  (2a)  $987,000;  (2b) 
•5972  000-3100  tons,  14  knots,  30  months  delivery;  .Seattle 
Construition  &  Dry  Dock  Co.  Seattle,  Wash.,  (la)  $935,695; 
(lb)  $918,893"  (2a)  $938,010;  (2b)  $921,208;  3500  tons,  14 
knots,   21   months   delivery. 

Gnn  Forgings— Washington.  D.  C— Bids  were  received  as 
follows  May  14,  by  the  Chief  of  Ordnance  Department,  Wash- 
ington, for  furnishing  34  sets  of  4-in.  nickel-steel  gun  forg- 
ings- Midvale  Steel  Co.,  Philadelphia,  Penn.,  42.5c.  per  lb.; 
Crucible  Steel  Co.,  Pittsburgh,  Penn.,  for  eight  sets  only,  41c. 
per  lb.;  Bethlehem  Steel  Co.,  South  Bethlehem,  Penn.,  44.25c. 
per  113. 

Uuay  Wall— Washington.  D.  C— Bids  will  be  received 
until  11  a.m..  June  14.  bv  the  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  for  the  construction  of  a  section  of 
new'  quay  wall  at  the  navy  yard,  Washington. 

■*\Vater  and  Server  System — Front  Royal,  Va. —  (Official)  — 
Bids  will  be  received  until  June  13  by  Capt.  W.  W.  Whiteside, 
Const.  Q.  M.,  U.  S.  A.,  Front  Royal,  for  the  construction  of  a 
water   and   sewer  system. 

Post  Office — Monroe,  N.  C. — Bids  were  received  as  fol- 
lows Mav  19,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post- 
office  at  Monroe,  N.  C.  (a)  Limestone:  (b)  sandstone.  W. 
J.  Brent  Construction  Co.,  Norfolk.  Va.,  (a)  $50,582;  (b) 
$51,282.  Daniel  T.  McCarthy,  Philadelphia,  Penn.,  (a)  $53,- 
822;  (b)  $54,822.  Worrell  &  Waters,  Llanerch,  Penn.,  (a) 
$51,400;  (b)  $53,000.  Newport  Contracting  &  Engineering  Co., 
Newport  News,  Va.,  (a)  $53,470;  (b)  $54,470.  C.  M.  Leach, 
Boston,  Mass.,  (a)  $52,383;  (b)  $56,000.  Algernon  Blair, 
Montgomery,  Ala.,  (a)  $54,748;  (b)  $56,500.  W.  J.  Brent  Co., 
Norfolk.    Va.,    $49,000;    (b)    $54,000. 

Dredging — Fort  Screven,  Ga. — Bids  for  dredging  in  the 
vicinity  of  the  government  -wharf  were  received  by  the  Con- 
structing Quartermaster,  U.  S.  A.,  Fort  Screven,  May  1,  as 
follows:  P.  Sanford  Ross,  Jersey  City,  N.  J.,  $12,450;  J.  C. 
Titzell,  Savannah,  Ga.,  $13,700;  Home  Dredging  Co.,  Mobile, 
Ala.,  $15,000.  It  was  recommended  that  if  any  of  the  bids 
should  be  considered  the  bid  of  the  Home  Dredging  Co.  be 
accepted,  as  the  other  two  specify  that  work  is  to  be  accepted 
when  widths  and  depths  have  been  obtained,  same  to  be 
determined  by  soundings  made  at  stern  of  dredge  as  it  passes 
over  the  work,  which  is  not  considered  desirable,  owing  to 
the  fact  that  silt  and  other  deposits  will  be  stirred  up  by 
dredge  and  forced  in   the   channel  already  accepted. 

Cement — Vicksburg.  Miss. — Bids  vi'ill  be  received  until 
June  10  by  Capt.  Ernest  Graves.  Corps  Engrs.,  U.  S.  A., 
Vicksburg,  for  furnishing  and  delivering  about  8000  bbl.  of 
American  Portland  cement  at  Riverton,  La. 

Stone — Memphis,  Tenn. — Bids  were  opened  Apr.  26,  by 
Maj.  E.  M.  Markham,  Corps  Engrs.,  U.  S.  A.,  Memphis,  for 
25.000  cu.yd.  of  riprap  stone.  The  bids  follow:  C.  C.  Huth- 
.  macher.  Grand  Tower,  111.,  97c.  per  cu.yd.,  or  $9700  on  10.000 
cu.yd.  instead  of  25,000  cu.yd.  loaded  on  government  barges 
opposite  Grand  Tower;  W.  B.  Arnold,  Cape  Girardeau,  Mo., 
99c.  per  cu.yd.,  or  $14,850  on  15,000  cu.yd.  instead  of  25.000 
cu.vd.  loaded  on  government  barges  IVss  miles  above  Neely's 
Landing,  Mo. 

Stone — Memphis,  Tenn. — Bids  were  received  as  follows, 
Apr.  28,  by  Maj.  E.  M.  Markham,  Corps  Engrs..  U.  S.  A.,  Mem- 
phis, for  riprap  stone:  (a)  35.000  tons  f.o.b.  ,at  quarry,  per  ton; 
(b)  unloading  at  Hopefield  Bend.  Ark.,  per  ton:  Cammack  & 
Ward,  Little  Rock,  Ark.,  (a)  90c.;  (b)  30c.;  total,  $42,000; 
Miller  Engineering  Co..  Little  Rock,  (a)  S2c.;  (b)  20c.;  $35,700; 
William  S.  Cayort.  Morrilton,  Ark.,  (a)  74c.;  (b)  24c.;  $34,300; 
L.  G.  Martin  &  W.  B.  Wall,  London,  Ark.,  (a)  70c.;  (b)  20c.; 
$31,500;  R.  S.  Handford,  Batesville,  Ark.,  (a)  63c.;  (b)  10c. ; 
$25,550;  Martin  &  Rye,  Russellville,  Ark.,  (a)  69c.;  (b)  26c.; 
$33,250. 

-i^Channei  Excavation — Chicago,  111. — Bids  will  be  received 
until  noon,  June  19,  by  the  Sanitary  District  of  Chicago 
for  the  excavation  of  Sects.  7  and  8  of  the  Calumet  Sag  Chan- 
nel. For  details  see  advertisement  under  "Contracts  To  Be 
Let." 

Post  Office — South  Chicago,  111. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C  has  awarded  the 
contract  to  M.  YEAGER  &  SON,  Danville,  111.,  at  $132,702,  for 
the  construction  of  the  post  office  at  South  Chicago. 

-y^Cement — Milwaukee,  Wis. — (Official) — Bids  will  be  re- 
ceived until  3  p.m.,  June  16,  by  Lieut.-Col.  George  A.  Zinn, 
Corps  Engrs.,  U.  S.  A..  Milwaukee,  for  furnishing  16.000  bbl. 
of  Portland  cement  for  use  at  Sheboygan,  Wis.,  and  Mil- 
waukee. 

-^Rreakivater  and  Pile  Pier — Sheboygan,  Wis. —  (Official)  — 
Rids  will  be  received  until  3  p.m.,  June  16,  by  Lieut.-Col, 
George  A.  Zinn.  Corps  Engrs.,  TJ.  S.  A.,  Milwaukee,  Wis.,  for 
the  construction  of  a  reinforced  concrete  caisson  breakwater 
and  pile  pier,   removing  old  pier,  and  dredging  at  .Sheboygan. 

•frSteel  Hull— St.  Louis,  Mo. — (Official) — Bids  will  be  re- 
ceived until  noon,  June  18,  by  Maj.  Clarke  .S.  Smith.  Corps 
Engrs..  U.  S.  A..  .Secy.,  Mississipiji  River  Comn.,  Liggett, 
lildg.,  St.  Louis,  for  the  construction  and  delivery  of  a  steel 
hull  for  floating  derrick. 

•  Steel  Derrick  and  Machinery — St.  Louis.  Mo. —  (Official)  — 
Bids  will  be  received  by  Maj.  Clarke  S.  Smith.  Corps  Engrs., 
U.  S.  A„  Secy,  Mississippi  River  Comn,  Liggett  Bldg.,  St. 
Ijouis,  until  noon,  June  18.  for  construction  and  delivery  of 
steel  derrick  and  machinery  will  be  received  here  until  12 
noon,  stand.ard  time.  June  18,  1913,  and  then  publicly  opened. 
Information   on   application. 

Traveling  Crnnes — Bremerton,  'U^ash. — Bids  will  be  re- 
ceived until  11  a.m..  June  21,  by  the  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C.  for  electric  traveling 
cranes  for  the  general  foundry  at  the  navy  yard.  Puget 
Sound.   Bremerton. 
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+I(<>iiiIn  iinil  WiilkN — Fort  Stevi^ns,  Ore. — Thf  contniol  for 
the  iiiiislriu-iiiiii  iiT  loiuls  anil  walks  at  Fort  Slrvuiis  has  beun 
awiUiUa  to  oL,AF   UUKEN.  Astoria,  Ore.,  at  $8230. 

liook  (;ati-H — rortland,  Ore. — Bids  will  bo  received  until 
11  a.m..  May  24.  by  MaJ.  J.  J.  Morrow,  Corps  Engrs.,  U.  S.  A., 
Portland,  for  coiistructlnK  and  erecting  11  pairs  of  metal 
lock  gates  for  the  Dalles-Cello  Canal. 

Conduit  nn«I  AVIrlUK  SyHtem — San  Francisco,  Calif. — Bids 
will  be  received  until  3  p.m..  June  9.  by  Oscar  Winderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  U.  C,  for  a  con- 
duit and  wiring  system  in  the  U.  S.  Marine  Hospital  at  San 
Francisco. 

AVIrelPHN  iiitiitioii — Panama — All  bids  received  May  10  by 
the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  and  equipment  of  the  wireless  sta- 
tion at  San  Pablo  Site,  Caimito,  Caiuii  Zone,  have  been  re- 
jected and  supplementary  bids  are  aslted,  to  be  opened  by 
the   bureau  at  11   a.m.,  June  7.     List   of  bidders  noted   May   15. 

Steel  llnrKCK — Panama — Bids  were  received  as  follows, 
Mav  19.  by  llaj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A.,  Gen. 
I'ur.  Offleir,  Isthmian  Canal  Com.,  Washington,  D.  C,  for 
furnishing  six  steel  dump  barges,  under  Circular  774;  Wm. 
Cramp  &  Sons  Ship  &  Engine  Building  Co.,  Philadelphia, 
Penn.,  $68,250  each;  total,  $40!), 500;  Kllieott  Machine  Corpor- 
ation, Baltimore,  Md.,  $77,279  each;  $144,558  for  two;  Mary- 
land Steel  Co.,  Sparrow's  Point,  Md.,  $59,750  each;  total. 
$358,500;  Newport  News  Shipbuilding  &  Dry  Dock  Co.,  New- 
port News,  Va.,  $54,400;  total,  $326,400;  Seattle  Construction 
&  Drv  nock  Co.,  Seattle,  Wash.,  $75,000;  total,  $450,000; 
United  States  Steel  Products  Co..  New  York.  $67,320,  $66,050, 
$64,965,  $66,230  each;  totals,  $403,920;  $396,300;  $389,790; 
$397,380. 

Kiifflneerin^  Supplies — Panama — Bids  were  received  as 
follows.  May  17,  by  Maj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A., 
Gen.  Pur.  Officer,  Isthmian  Canal  Comn..  Washington,  D.  C, 
for  furnishing  the  following  engineering  supplies:  1.644,750 
lb.  saltpeter  dynamite,  45%  nitroglycerine  and  540,500  lb. 
saltpeter  dynamite,  60%  nitroglycerine.  E.  I.  DuPont  de 
Nemours  Powder  Co.,  90  West  St.,  New  York,  $249,761; 
Hercules  Powder  Co.,  Wilmington,  Del..  $250,581;  Keystone 
National  Powder  Co.;  Emporium,  Penn..  $268,716;  Trojan 
Powder  Co.,  New  York.  $75,526  (part);  3,205,000  ft.  B.  M.. 
long-leaf  yellow  pine  or  Douglas  tir:  Great  Southern  Lum- 
ber Co.,  Bogalusa,  La.,  $88,365;  J.  K,  Joice.  Chicago,  111.,  $100,- 
000;  Long  Bell  Lumber  Co.,  Kansas  City,  Mo.,  $94,061;  Rain- 
water Lumber  Co.,  New  Orleans,  La..  $87,592;  Thomas  E. 
Coale  Lumber  Co.,  Philadelphia,  $95,540;  C.  Elias  &  Bros., 
Buffalo,  N.  Y.,  $105,070;  George  S.  Fowler,  Washington,  $S2,- 
511  (Douglas  fir);  D.  L.  Gillespie  &  Co.,  Pittsburgh,  Penn., 
$83,257;  W.  R.  Grace  &  Co.,  San  Francisco,  Calif..  $72,753 
(Douglas  fir);  Hicks-Hauptmann  Lumber  Co.,  San  Francisco, 
$89,419;  Payton  Lumber  Co.,  St.  Louis,  Mo.,  $89,193.  The 
contract  was  awarded  to  W.  R.  GRACE  &  CO. 

Oil — Panama — Bids  were  received  as  follows,  May  13,  by 
Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A.,  Gen.  Pur.  Officer 
Isthmian  Canal  Comn.,  Wasliington,  D.  C,  for  furnishing  the 
annual  supply  of  oils  and  grease  for  use  on  the  Isthmus  for 
a  period  of  one  year  ending  June  30,  1914:  (a)  40,000  gal. 
valve  oil;  (b)  5000  gal.  air  compressor  cylinder  oil;  (c)  25,000 
gal.  marine  engine  oil;  (d)  30.000  gal.  stationary  engine  oil; 
(e)  30.000  gal.  locomotive  engine  oil;  (f)  6000  gal.  turbine  en- 
gine oil;  (g)  4000  gal.  gas  engine  oil;  (h)  30.000  gal.  car  oil; 
(1)  5000  lb.  nonfluid  grease  (j)  50,000  lb.  yellow  grease;  (k) 
30.000  lb.  black  grease;  (1)  5000  lb.  cable  oil  or  grease:  Amer- 
ican Oil  Co..  Jackson,  Mich.,  $58,700;  Galena-Signal  Oil  Co..  17 
Battery  Place,  New  York,  $65,408;  alternate  bid,  $49,132; 
High  Grade  Oil  Refining  Co.,  68  Broad  St.,  New  York,  S3S.662; 
New  Y'ork  Lubricating  Oil  Co.,  18  Broadway,  New  Y'orK, 
$36,365;  Texas  Co.,  17  Battery  Place,  New  York,  $40,695; 
Vacuum  Oil  Co.,  29  Broadway,  New  Y'ork,  $44,905.  The  unit 
prices  of  the  lowest  bidder.  New  York  Lubric.nting  Oil  Co., 
follow:  (i)  25c.;  (b)  20c.;  (c)  22c.:  (d)  17c.;  (e)  15c.;  (f)  18e.; 
(g)    20c.:    (h)    13c.;    (i)    lyac;    (J)    6.7c.;    (k)    2.7c.;    (I)    4c. 

MISCELL.VNEOUS 

Dredelnsr — Boston.  Mass. — Bids  will  be  received  until  Mav 
28.  by  the  State  Harbor  and  Land  Commissioners,  State 
House,  for  dredging  in  Saugus  River.  Lynn  Harbor,  Man- 
chester Harbor  and  in  South  River,  Salem.  N.  F.  Williams 
is  Ch.  Engr. 

■Wharf — Boston.  Mass. — The  Board  of  Port  Directors  is 
considering  the  purchase  of  the  wharf  of  the  Eastern  R.R. 
at  East  Boston  to  be  used  for  railroad  terminal  purposes. 
It  will  cost  $750,000   to  put  it  in  proper  condition. 

Mansolenm — Springfield,  Mass.,  Chester  W.  Chapin,  New 
York,  is  having  plans  prepared  for  a  $50,000  mausoleum 
which   is   to    be   erected   in    the    Springfield    Cemetery. 

Elimination  of  Grade  Crosslng.s — Taunton,  Mass. — The 
Railroad  Commission  has  approved  plans  for  the  abolition  of 
grade  crossings  in  Taunton.  This  work  is  on  the  Old  Colony 
Division  of  the  New  ork.  New  Haven  &  Hartford  R.R.  and, 
according  to  an  estimate  of  the  company,  it  will  cost  $2,282,- 
000.      A.   K.   Crowell   is   City   Engr. 

Subways — Providence.  R.  I. — The  city  is  considering  the 
extension  of  the  proposed  subway  under  Washington  St., 
from  Exchange  Place  to  the  junction  of  Washington  and 
Winter  Sts.,  after  the  latter  street  is  extended  to  Washington 
St.     O.  F.  Clapp  is  City  Engr. 

Fire  .Vpparatu.s — Naugatuck,  Conn. — At  a  recent  town 
meeting  an  approp'  iation  was  made  for  the  purchase  of  a 
triple-combination  automobile  pumping  engine,  hose  and 
chemical  machine,  and  an  automobile  for  the  use  of  the 
fire  chief.  A.  B.  Cross,  8  Barnum  Courat  is  Warden,  and  Wil- 
son F.  Clarke,  25  Cherry  Ct.  is  Fire  Chief. 

Fire  Escapes — South  Norwalk.  Conn. — The  equipment  of 
all  the  schools  in  the  city  with  fire  escapes  is  planned  by 
a  special  committee  of  which  W'ilfred  Bodwell,  6  Sevmour 
St.  is  Chn.     The  cost  is  estimated  at  $20,000. 

Greenhouse — Brooklyn,    N.    T.— (Official) — Bids    will    be    re- 


cilvid  until  3  p.m..  May  29.  by  the  Department  of  Parks, 
Arsenal  Itldg..  Fifth  Ave.  and  64th  St.,  Manhallan,  for  all  ma- 
terials and  labor  required  for  the  ireitloii  of  the  second  part 
of  greenhouBcH  for  the  Brooklyn  Hotaiilc  Garden  of  WashlnK- 
ton  Ave.,  opposite  Crown  and  Montgomery  Sts.,  and  for  the 
proposed  grading  and  lopsolling  In  the  Urooklyn  Botanic 
Garden.      Charles    U,   Stover   Is   Comr. 

+  l>oek — Buffalo,  N.  Y. — The  Pennsylvania  R.R.  Co.  has 
let  a  eontraet  to  the  CHEAT  LAKES  DUEDGE  &  DOCK 
CO..  Buffalo,  for  eonstruelion  of  a  dock,  one-half  mile  In 
length  on  thi-  Buffalo  River  at  the  foot  of  llamburg  St.  op- 
posite the  plant  of  the  Buffalo  Union  Furnace  Co.  The  con- 
struction will  be  of  heavy  piles  and  timber,  reinforced  for 
till-    bearing    of   heavy   load. 

Krerentlon  I'ler — Buffalo,  N.  Y. — The  city  Is  considering 
the  construction  of  a  recreation  pier  on  Lake  Erie  between 
Hudson  aand  Connecticut  Sts.  Francis  G.  Ward  Is  Comr. 
Pub.    Wks. 

Grnnlte  Headers — New  York,  N.  Y.— (OfflclaD— Bids  will 
be  received  until  noon.  May  29,  by  the  Dept.  of  Docks  and 
Ferries,  Pier  A,  North  River,  for  furnishing  and  delivering 
granite  headers,  stretchers  and  coping  stones.  R.  A.  C. 
Smith    is    Comr. 

ImprovInK  IMayifround— (Oltlcial)— Ne w  York,  N.  Y. — Bids 
will  be  received  until  3  p.m..  May  29,  by  the  Department  of 
Parks.  Arsenal  BIdg.,  Fifth  Ave.  and  64th  St.,  for  furnish- 
ing all  the  labor  and  materials  required  to  improve  the  play- 
ground on  the  easterly  side  of  Amsterdam  Ave.,  between 
151st  and  152d  Sts.     Charles   B.  Stover  Is   I'res. 

+Stablr — Niagara  Palls.  N.  Y. — The  contract  has  been 
awarded  to  the  WESTEItN  BUILDING  CO.,  Fidelity  Bldg., 
Buffalo,  for  the  construction  of  a  stable  for  the  Lang  Brew- 
ing  Co.    at    about    $14,000. 

Sul>na.v — Rochester,  N.  Y. — The  city  is  planning  for  the 
construction  of  a  subwav  under  the  tracks  of  the  New 
York  Central  &  Hudson  River  R.R.  and  the  Buffalo,  Roches- 
ter  &   Pittsburgh   Ry.      E.    E.   Fisher  is  City   Engr. 

Elimination  of  Grade  Crosslngrs — Syracuse,  N.  T. — Plans 
for  the  elimination  of  grade  crosings  of  the  Dela- 
ware, Lackawanna  &  Western  R.R.  in  Syracuse  are  nearing 
completion.      H.    C.   Allen    is    City    Engr. 

Piers — Jersey  City,  N.  J. — The  city  has  bought  50  acres 
of  meadow  lands  at  Droyer's  Point,  Newark  Bay.  The  land 
will  be  reclaimed  and  piers  will  be  constructed.  Charles 
A.   Van   Keuren   is   City   Engr. 

■*Rlver  ^Vork — Trenton,  N.  J. — Bids  were  received  May  8 
for  improving  .Shark  River  Inlet.  The  contract  has  been 
awarded  to   the    BAY'   STATE   DREDGING   &  CONTR.   CO.,    215 

Montague  St.,   Brooklyn,   at  $57,654. 

Fish  Hatchery — Erie.  Penn. — Bids  will  be  received  until 
June  1.  by  J.  W.  Y'ard  &  Son.  Archs.,  Erie,  for  the  construc- 
tion of  a  fish  hatchery  at  Erie.  The  structure  will  be  two 
stories,  60x80  ft.  The  cost  has  been  estimated  at  about 
$25,000. 

Docks — Philadelphia,  Penn. — The  bill  which  gives  the 
city  of  Philadelphia  the  right  of  eminent  domain  over  wharves 
and  docks  for  harbor  improvements,  has  passed  the  State 
Senate,  and  will  go  to  the  Governor  after  the  House  con- 
curs in  minor  amendments.  The  passage  of  this  bill,  to- 
gether with  the  $2,000,000  appropriation  measure  introduced 
in  the  Senate  will  provide  for  an  immediate  beginning  of  the 
so   called   Moyamensing   Pier   improvements. 

Stahie — Philadelphia.  Penn. — R.  E.  White,  Arch..  Penn- 
sylvania Bldg.,  I'hiladelphia.  is  receiving  bids  for  the  con- 
struction of  a  stable  for  the  George  B.  Newton  Coal  Co.  It 
will  be  two  stories.  90x125  ft.  Estimated  cost,  about  $35,- 
000. 

Dredging — Gastonia,  N.  C. — Dutchman's  Creek  Drainage 
Commission.  Gastonia.  has  issued  $15,000  of  bonds  for  dredg- 
ing Dutchman's  and   tributary  creeks.     T.   L.    Ware  is   Chn. 

+Dralnag;e  Canals — Florida  —  The  contract  has  been 
awarded  to  the  SOUTHERN  DRA1N.\GE  &  CONSTRUCTION 
CO.,  Kinston.  S.  C,  for  the  construction  of  about  48  miles  of 
drainage    canals    in    Florida. 

Levee  Work — Mississippi — The  state  of  Mississippi  is 
considering  an  appropriation  of  $1,000,000  for  the  construc- 
tion of  levees  along  the  Mississippi  River. 

Pier — Gulfport,  Miss. — The  Gulfport  &  Western  Ry.  Co. 
is  considering  the  construction  of  a  pier  at  Gulfport  to  cost 
about  $500,000. 

Seawall — Mandeville,  La. — Bids  will  be  received  until  7:30 
p.m.,  June  20,  by  the  Mayor  and  Town  Council  for  the  con- 
struction of  a  timber  seawall,  and  for  filling  with  earth  the 
area  between  the  seawall  and  the  beach.  Louis  Menant  is 
Secy. 

Bulkhead — New  Orleans.  La. — The  lowest  bid  received 
May  5  by  the  Board  of  Control  of  the  New  Basin  Canal  for 
constructing  a  creosoted  pile  bulkhead  at  the  West  End.  was 
submitted  by  W.  J.  Comerford,  at  $18.25  per  lin.ft.;  or  $14,000. 

Ditch — Henderson,  Ky. — Bids  will  be  received  until  2  p.m.. 
May  26,  by  the  Board  of  Drainage  Commissioners  of  Hender- 
son County.  Henderson,  for  the  construction  of  Double  Dam 
and  Swan  Pond  Ditch.  The  work  will  require  132,776  cu.yd. 
Peter  Manion,  Henderson,  is  Pres.     Noted  Apr.   24. 

Stralghtenlne  Channel — Louisville.  Ky. — Bids  will  be  asked 
soon  by  the  Board  of  Public  Works  for  straightening  the 
channel  of  Beargrass  Creek.  The  work  involves  also  the 
construction  of  concrete  walls  and  floors.  Estimated  cost, 
$300,000.      D.    R.    Lyman    is    City    Engr. 

^Dlkes — .Akron.  Ohio — (Official)  Bids  will  be  received  until 
noon.  May  2S.  by  R.  M.  Pillmore.  Dir.  Pub.  Ser..  for  the 
construction  of  the  Cuyahoga  River  Dikes.  The  principal 
items  included  in  this  contract  are  as  follows:  Earth  excava- 
tion,   (surface)    142.500   cu.yd.;   earth    excavation    (belo%v   3   ft.). 
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7000  cu.yd.:  rolled  embankment,  118,500  vu.yd.;  wooden  sheet 
piling-,  164,000  ft.  b.m.;  riprap.  6700  cu.yd.;  selected  gravel, 
3500  cu.yd.  Minor  items  include  seeding,  laying  of  pipe 
drains  and  80  cu.vd.  concrete.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  director  cr  at  the  ofHce  of  F.  A. 
Barbour,    1120    Tremont    Bldg.,    Boston.    Mass. 

Structural  Steel — Alliance,  Ohio — Bids  will  be  received 
by  the  city  until  May  27  tor  the  structural  steel  for  the  su- 
perstructure  of   the    Fifth    St,    Subway. 

Dock — Cleveland.    Ohio — Plans    have    been   prepared^  by^  the 
Detroit    &    Cleveland    Navigation    Co.     and    the    C. 
gation   Co..   Cleveland,    tor   the   construction   of  a 
about  $450,000. 

Flood  Protection — Dayton,  Ohio — Arthur  E.  Morgan,  Mem- 
phis, Tenn.,  has  been  retained  by  the  Flood  Prevention  Com- 
mittee to  prepare  preliminary  plans  for  flood  protection  lor 
Dayton.      Noted    May    S. 

^•fCreek  DiverMion — Toledo.  Ohio — Bids  were  opened  Apr. 
25  bv  J.  R.  Cowell.  Dir.  Pub.  Ser..  for  the  diversion  of  bwan 
Creek  at  St.  Clair  St.  and  the  removal  of  and  re-erecting  of 
St.  Clair  St.  Bridge  over  Swan  Creek.  The  contract  has  been 
awarded  to  M.  RABBIT  &  SON.  The  Nasby,  Toledo,  at 
$96,086. 

Drain — Boonville,  Ind. — The  contract  has  been  awarded 
to  the  NAPPANEE  DRAINAGE  CO.,  Nappanee,  Ind.,  for  the 
construction    of    Big    Drain,    at    about    $17,000. 

Ditch  work — Goshen,  Tnd. — Plans  are  being  prepared  for 
the  construction  of  five  miles  of  open  ditch  in  Nappanee 
Township  and  five  miles  of  open  ditch  in  Shaeffer,  Harrison 
and    Concord    Townships. 

Ditch — Valparaiso,  Ind. — Bids  will  be  received  until  10 
a.m..  May  24.  by  G.  F.  Stichfield,  County  Surv.,  ValparaisM, 
for  the  construction  of  Ludington  Ditch.  The  work  includes 
about  128,982  cu.yd.  of  floating  dredge  work  and  12.2  miUs 
of   drain   tile  from   5   to   IS    in. 

Channel  Work — Chicago,  III, — Bids  will  be  received  until 
June  19  bv  John  McGillon,  Clk.  Sanitary  Dist.  of  Chicago,  for 
excavating  Sects.  6  and  7  as  a  whole  or  separately  for  each 
section    of    the    Calumet    Sag    Channel. 

Drainage  System — Oreana,  111. — Bids  will  be  received  until 
May  31,  bv  the  Commissioners  of  Drainage  District  No.  1, 
Oreana,  at"  the  office  of  Charles  Shastid,  Oreana,  for  furnish- 
ing the  labor  and  material  for  the  construction  of  a  tile 
drainage    system.      Prt-ston    Hicks,    Decatur.    111.,    is    Engr. 

Diteh  Contitruction — Pontiac.  111. — Bids  will  be  received  by 
the  Commissioners  of  Coon  Creek  Drainage  District,  Dekalb 
and  Kane  Counties.  Pontiac.  for  constructing  the  West 
Branch  Ditch,  398,074  cu.yd.,  and  the  Jap  Branch  Ditch,  46,98o 
cu.yd.     W.  M.  Hay,  Engr.,  Sycamore. 

Diteh — Urbana.  111. — Bids  will  be  received  until  1  p.m.. 
May  21,  by  the  County  Commissioners.  Urbana,  111.,  for  the 
construction  of  the  main  open  ditch  of  Sangamon  and 
Drummer  Drainage  District  in  Champaign  and  Ford  Counties. 
The  work  will  require  about  381.373  cu.yd.  of  excavation.  E. 
F.    Helman,    Paxton.    III.,    is    Engr. 

+Dltch— Wheeling,  111.  —  HUTCHINSON  &  0.\KFORD, 
Peoria,  111.,  have  been  awarded  the  contract  by  Wheeling 
Drainage  District  No.  1  for  constructing  an  open  ditch  re- 
quiring 80,000  cu.vd.  of  excavation  and  for  laying  32.000  ft. 
of  shale  tile.  The  contract  for  the  tile  was  let  to  the  NA- 
TIONAL DRAIN  TILE  CO.,  Terre  Haute,  Ind. 

Crane — Milwaukee,  Wis. — The  Milwaukee  Western  Fuel 
Co  will  erect  an  all-steel  derrick  for  handling  coal;  the 
crane   to   have  a  reach   of  300   ft.      Estimated   cost,    $100,000. 

Dock — Milwaukee,  Wis. — The  Arthur  Kuesel  Co..  Milwau- 
kee is  considering  the  construction  of  a  concrete  dock  at 
20th   and    South    Canal   Sts.      Estimated   cost,    about   $1,000,000. 

•f Drak?  — Algona,  Iowa — Contracts  for  the  construction  of 
Drain  69,  cids  opened  May  1,  by  B.  E.  Norton.  County  Audr.. 
Algona,  have  been  awarded  as  follows:  Open  work,  HUNT 
&  ANDERSON,  Bancroft.  Iowa,  at  10.49c.;  tile  work,  WELP 
CEMENT    PRODUCTS    CO.,    Bancroft,    at    $34,060, 

Bulkheail  and  Flood  fJatex — Waverly,  Iowa — (Official) 
Bids  will  be  received  by  the  City  Council  until  May  26,  for 
the  construction  of  a  bulkhead  and  flood  gates  at  the  west 
end  of  the  present  dam.  Ralph  B.  Slippy,  Waterloo,  Iowa,  is 
Engr.      F.    A.    Lee    is   City    Clk. 

DredKinK — Tower,  Minn. — The  County  Commissioners  will 
ask  for  bids  for  dredging  the  channel  of  two  rivers  connect- 
ing Vermillion  Lake  and  Tower,  so  as  to  make  them  navi- 
gable.     E.    K.    Coe   is  County   Engr. 

Fire  Station — Concordia.  Kan. — The  City  Clerk  is  ask- 
ing for  bids  for  the  construction  of  a  fire  station  to  cost 
about   $25,000. 

(;reen  HouHeH — Yankton,  S.  D. — The  Gurney  Seed  & 
Nursery  Co..  Yankton,  S.  D..  is  considering  the  construction 
of    two    greenhouses,    each    24x150    ft. 

*+l.eveeM — Palmyra,  Mo. — Bids  were  received  Apr.  26  by 
Frank  G.  Bier.  Secy..  Marion  County  Drainage  Dlst.,  for  con- 
structing levees,  involving  about  450,000  cu.yd.  of  earth  and 
excavating  and  filling  about  7000  cu.yd.  muck  ditch;  con- 
structing canals  and  ditches,  involving  the  4xcavatlon  of 
about  100.000  cu.yd.  earth.  The  contract  has  been  awarded 
to  U.  H.  &  G.  A.  McWII.LlAMS.   Steger  Bldg.,  Chicago,   111. 
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He — St.   Louis.  Mo — Plans  are  being  prepared   for 
tlon    of    a    two-Htory    bath-house    to    cost    about 
lueser    Is    City    Arch. 


DreilicInK  Wharf — Port  .\rthur.  Tex. — The  Gulf  Refining 
Co..  Port  Arthur.  Tex.,  will  dredge  a  26-ft.  canal  from  the 
turning  basin  to  the  refining  plant  and  will  build  a  half 
mile    of    concrete    wharf. 

ACrroaoted  Pllinic — Seattle.  Wash. — Bids  will  be  received 
until  2  p.m.,  June  18,  by  the  Port  of  Seattle  CommlBslon. 
843  Central  Bldg..  Seattle,  for  furnishing  65.000  lln.ft.  of 
creosotcd  piling.  The  Port  Commission  Is  of  the  opinion 
that  the  magnitude  of  the  contract  Is  HUdlilent  to  Justify  the 
erection  of  an  additional  creosotlng  plant  In  this  vicinity  and 


le  above  and  give  most  careful 
for  the  erection  of  such  a  plant 
if  desirable,  and  the  furnishing 
ial.  Further  information  will  be 
C.   E.   Remsburg,   Secy. 

'A'+Snow  Sheds,  Kte. — Seattle.  Wash. — The  Great  Northern 
R.R.  Co.  will  construct  snowsheds  near  Scenic  Washington, 
including  8900  ft.  timber  sheds;  4000  ft.  combination  sheds 
with  concrete  and  rubble  back  wall  with  timber  posts  and 
roof;  1200  ft.  double  track  tunnel.  Contracts  have  been 
awarded  as  follows:  GRANT  SMITH  &  CO.,  for  tunnels  and 
all  timber  sheds;  for  combination  shed,  GUTHRIE,  Mc- 
DOUGALL  &  CO. 

Drydock — Oakland,  Calif. — The  city  is  considering  the 
construction  of  a  municipal  drydock.  Perry  F.  Bdown  is 
City    Engr. 

River  Improvement — Sacramento.  Calif. — The  River  Im- 
provement Bill  has  passed  the  State  Legislature.  It  provides 
for    an    appropriation    of    $200,000. 

Drydock — Lauzon,  Que. —  (Official) — Bids  will  be  received 
until  4  p.m..  June  23,  by  R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Wks..  Ottawa,  Ont.,  for  the  construction  of  a  drydock  at 
Lauzon. 

Dry  Dock — Quebec,  Que. — The  Department  of  Public 
Works.  Ottawa.  Ont..  will  soon  ask  for  bids  for  a  dry 
dock  to  be  constructed  at  Quebec.  It  will  be  about  1100  ft. 
in   length.      R.    C.    Desrochers     is    Secy. 

+Dredglng — Deseronto.  Ont. — The  contract  for  the  dredg- 
ing required  at  Deseronto  has  been  awarded  to  R.  WED- 
DELL  &  CO..  Trenton.  Ont.,  bv  R.  C.  Desrochers,  Secy.  Dept. 
Pub.   Wks.,   Ottawa,   Ont. 

Canal — Ottawa,  Ont. — It  is  reported  that  the  Department 
of  Railways  and  Canals,  Ottawa,  will  soon  ask  for  bids  for 
the  construction  of  the  Welland  Canal.  The  work  will  be 
done  in  sections  and  the  new  end  -will  be  built  first.  The 
entire  work  will  cost  $50,000,000.  L.  K.  Jones,  Ottawa,  is 
Secy, 

♦  Causeway — Ottawa,  Ont. — The  contract  has  been  awarded 
to  FALLON  BROS..  Cornwall.  Ont.,  by  the  Department  of 
Public  Works  for  the  construction  of  a  causeway  to  replace 
the    old    Cataraqui    Bridge,    at    $212,000. 

+I.umber — Ottawa,  Ont. — Contracts  have  been  awarded  to 
the  following  for  furnishing  lumber  for  the  Hudson  Bay  Ry. : 
ATLANTIC  LUMBER  CO.,  Kent  Bldg..  Toronto.  Ont.:  MUS- 
GROVE  LUMBER  CO.,  Halifax,  N.  S.;  LONG  BELL  LUMBER 
CO.,    Philadelphia,   Penn.      Estimated  total   cost,    $130,000. 

Dredging — Bathurst,  N.  B. — Bids  will  be  received  until 
May  22  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,    for   all    dredging    required    at    Bathurst. 

Kxtenslon  to  Breakwater — Kelly's  Cove.  N.  S. — Bids  will 
be  received  until  May  28  by  R.  C.  Desrochers,  Secy.  Dept. 
Pub.  Wks.,  Ottawa,  Ont..  for  constructing  an  extension  to 
the  breakwater  at  Kelly's  Cove,  N.   S. 

BUILDINGS 

Burlington,  Vt. — The  Central  Vermont  R.R.  will  erect  a 
station  at  the  foot  of  Main  St.  The  estimated  cost  is  $180,- 
000.     J.   M.   Morrison   is  Ch.   Engr.,   St.   Albans,  Vt. 

♦  Boston,  llass. — The  contract  for  the  administration 
building  to  be  built  on  the  Commonwealth  Pier  at  South 
Boston,  for  the  Directors  of  the  Port  was  awarded  to  the  TY- 
SON, WEARE  &  MARSHALL  CO.,  6  Beacon  St.  at  $60,000.  It 
will  be  of  steel  and  concrete,  three  stories.  Henry  F.  Keyes. 
35    Congress    St.,    is    Arch. 

+The  contract  for  the  construction  of  the  library  at  East 
Boston  has  been  awarded  to  the  JOHN  F.  GRIFFIN  CO.  at 
$65,397.  Other  bidders  were:  Connors  Bros.  Co.  $68,079;  J. 
E.  Locatelli  Co.,  Inc..  $71,193;  McGahey  &  O'Connor,  $73,075; 
Geo.  A.  Cahill.  $73,713;  Patrick  Rich,  $75,875:  Whiton  & 
Havnes  Co..  $78,300;  Mack  Bros.,  $80,565;  Jos.  Slotnik,  $83,500; 
Hapgood,  Frost  Co.,  $86,786.  Horace  G.  Wadlin  is  Librarian. 
Noted    Apr.    24. 

Plans  have  been  prepared  by  Andrews,  Jacques  &  Rantoul, 
Archs..  State  Mutual  Life  Bldg.,  Boston,  Mass..  for  a  10- 
story  building  adjoining  the  State  Mutual  Building  at  50 
Congress  St.,  Boston.  The  Congress  St.  Associates  are  the 
owners  of  the  property.      The   estimated  cost  is  $500,000. 

Holyoke,  Mass. — A  high  school  gymnasium  is  to  be  erected 
on  Pine  and  Beach  Sts.  It  will  be  of  brick,  three  stories. 
104x109  ft.      Wm.   B.  Reid,   280   High  St..   is  Arch. 

Wilfred  Wheeler,  Secy.  State  Bd.  of  Agriculture,  contem- 
plates erecting  a  four-story  municipal  market  from  Faneull 
Hall   to   Atlantic  Ave.      The   estimated  cost    is   $5,000,000. 

lieieester,  Mass. — Bids  will  be  received  until  May  29.  by  E. 
Carleton,  of  Cutting,  Carleton  &  Cutting,  44  Front  St.,  Worces- 
ter, Mass.,  for  the  construction  of  a  brick  grade  school.  The 
estimated  cost   is  $40,000.      Noted   May   15. 

Lynn,  Mass. — The  lowest  bidders  for  the  construction  of  a 
bank  building  at  Willow  St.  and  Central  Ave.,  for  the  Se- 
curity Trust  Co.,  were  Woodbury  &  Leighton,  Boston,  at 
$239,000.  Other  bidders  were  as  follows:  Strout  Bros.,  I^ynn.. 
$267,000;  J.  T.  Wilson,  Nahant,  $269,000;  John  H,  Cunning- 
ham,   Portland,    Maine,    $279,000. 

Maiden,  Mass. — Plans  have  been  filed  by  A,  J.  Carpenter. 
Jr.,  Arch..  38  Dunreath  St.,  Boston,  for  the  construction  of  a 
theater  on  the  north  side  of  Maiden  Square.  The  estimated 
cost   is  $40,000. 

Marlilehead,  MnsH. — Bids  for  building  the  new  high  schtud 
were  opened  Mav  14  and  rejected,  as  the  lowest  bid  was 
$110,000.  while  the  appropriation  is  but  $85,000.  A  special 
town   meeting   will   be   called    to  consider   the   matter. 

PittHfleld,  Mass. — McCormack  it  Joyce,  owners  of  (he 
Greystone  combination  business  and  apartment  building  In 
PIttsfield.  will  erect  a  four-story  apartment  house  at  179 
South  St.      The  estimated   cost   Is   $100,000. 

South  Hadley,  Mass. — The  town  at  a  meeting  May  12,  voted 
to  build  a  combination  town  hall  and  school,  to  cost  $70,000. 
The  G.  P.  li.  Alderman  Co.,  of  Holyoke,  Mass.,  are  Archs. 
Edgar  R.  Noel  Is  a  Selectman. 
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!SprlnKflH<l.   MnnN.— [•laiia   hiiv    li,.,.„   ni-.miri-.i   f.ir   Ih,.  .•i-.-r 
"1m  "•,  ""■''*;■'•,","  Main  St.  for  Mrc'au  ^•' U  •  >sV    .SB  Ma  ,    St 

ceived.      Biunu    Wozny,    3S1    Main   St.,    Is  Aroli  "^ 

MirlUKlU-ia.     »IuN«._A     lalgi.     addltluii     lu     the     Sl).lnirn.-ld 
almshouse   and   city   hosultal   on  Slate  St     Is   nla.inp,!       Am    •  ,i 
ministration    building.    38x40   ft.,    three  sloiLsTm.wMrhml" 
50x50  ft.,   and  a  ■•el■l^  rced-concV.^e  c^oal  uo^k\-t  a  •?•  ,  eslim.M 
McCUntock  &  Craljf,   33   Lyman  st.^  are   Archs  designed. 

Tuuntuu,   AlaMM The   City   Council    h'l^   •ii....-..r.,.iu t.>,i    tmn 

000  for  the  erection  of  a  new  16-r,'um  s.'lf.w  1  "?  .  f  h^  It'  Vi 
end.  nans  are  being  prepar.^.  Vr'Flsh  is  Mayor^'  ^"'"' 
,,,H'*^'"r'^''*'^'''  Mn»»-— H.  S.  Demoorjlan,  Arch..  State  Mutual 
n  ''w'i  h '^,'''','^?.'.'.  "^  plans  tor  a  Hve-story' business  block  27x175 
with  c^m.^-eP^fot^,,",';"'''  s"'-'",  ""<"-.  of  brick  construction. 
^,  h„S"^,  V,  ^,°u'"^'^h'""fl  Biavel  roof,  a  steam-heating  plant 
;n   basement.      Chas.   Sandberg,   Owner.  h""-'^ 

Pruvldeuee.  H.  I.— The  Weedru  Land  Co..  Elmwood  Ave 
Providence,  R.  I  is  having  plans  prepared  by  Wni.  H.  Walker 
&  son.  Custom  House  St..  for  a  two-storv  building  65x95  ft 
of  steel  beam  construction  and  c.increie  foundation  brick 
with  copper  trimmings  and  gravel  roof,  to  lie  used  as  a 
service. station  for  the  Cadillac  Motor  Co.  An  elevator  22x10 
fnstX'd"        '   ^■'■''"*"''   '^'«^"'f   "Kl'ts   and   steam    heat   will    be 

Spitz  &  Natherson.  of  the  Empire  Theater  have  secured  n 
siteYn  the  Olneyville  District  for  election  of  a  new  flremoo? 
theater,    to    cost    .$125,000.      It    will    be    of    brick,    concrete    and 

Hartford.  <.'unn. — Bids  will  be  received  hv  Whitmi  A- 
McMahon,   Archs..    49    Pearl   St.,    until    Ua'^^r,      June    2     for   tht 

Weltl'a"nd'?:?  "s '^,^^°°h■H"'"  '^"^  Northeast  School  Distinct  on 
\\  estland  bt.     Separate  bids  are  asked  for  masonry  work    car- 

i%  iJ^^r'^^l^ci^^''^  ^'•"'■"^  Church  •'^^cTe't^y^  '1^,1 
Waterbury,  Conn. — Bids  will  be  received  bv  the  Kim-d  nf 
Education  until  5  p.m.,  June  4,  for  an  addition  to  the  Wash- 
72fso"ff'^'-,w,^ :.•„.,"  '"','  l'"  °f  •"•"=•'  with  granite  tt-im, 
Lla'v^enwort'h  St.r'vva;eriry,'irrch'-       ^°"'«    ^-    ^'-"^l^-    " 

Of  n^^'o^'o   LTo"-;rtL'n   b'ui.^l'in?   ^-   '^   P"^""'"^   ^-^^   """on 
The   St.   Joseph   Roman   Catholic  Church   Society  will   erect 
a  new  church,   to   cost   ?S0,000.     Plans   are   being   prepared 

Albany,  N.  V. — The  New  York  Telephone  Co  contem. 
plates  erecting  a  10-story  building  at  State  and  Park  sTs 
The  estimated  cost  is  $1,000,000  including  the  installation  of 
switchboards    and    other    equipment.  in^iaiiiuiuu   oi 

,h   *T*-'f"'''.""o'    '^"-    ^'•T;'^*"'    contract    for    the    construction    of 

New   York,   IN.    V — The    plans    for    the    new    warehouse    di<! 
gj  f^iJceiiu^  ^'i^?/ilSn'>Hfv?^"k:^.XrC?^SH^S 

with  the  basements  transversed  by  numerous  railroad  tricks 
and  switches,  are   to  be   10   in   number.      Seven  wi      be   bu    t  in 

J|P^??^'|n^in-?^  r';5;-r^u^L^*^&  ??  ?^" 
125th  St..  has  purchased  a  site.  100x75  ft.,  on  the  north  sfde 
of  \Vest  Slst  St..  east  of  Columbus  Ave.  Neville  &  BalLe 
Archs.  217  West  125th  St.,  have  been  commissioned  tn  nvff,' 
Plans  for  the  erections  of  a  12-story  a°parJment"house'^in'?he 
Bids  will  be  received  until  2  n  m     Mm-  97    )^,'  *u     n       -j^ 

^fon'e^^fTu-bfi'^c  'i^^'fi^k.^Q^lfifi  ¥•  4°^--'"- 

nishing  all  the  laLraAd  mate.  iafsTeauired^nrVl'  ^"''  l^''' 
and  completion  of  a  Public  L^th  I  Si  ding  and  gymrfasium°tn 
be  located  at  407  tn  4i^  aa'    ovtu   t-t     *^'"&   '^"'^   B>innasium,   to 

an  the  SlU'an^J  m°at"'ia'V  r^e^'uV't'd  forThe  f;.;cuSn'a'"d"c''oT 
Fo'c^lteS  ar40^  t^'o"  4U  w'^l^th'S"""^'    and'^g^■',S^nasTu,?l"^r  b^ 

f  ,r  th.  :>.  °,^-  f"'-"'shing  all  the  labor  and  materials  rfnuired 
g>"m'n\^si'ir^:"t°o"brfoc\°t'?d^'rt'°4"07°'to%'^l"3'^^?  Ml^U  ^''S^^ 
&'eo,'^e"itl^ci^"nyTs  p^"^''^"'^"^  ^^' "-"<'''  «P-'«-t^^^^^^^ 
347^P??A,  ^^Tf  been  completed  by  Schwartz  &  Gross  Archs 
house  on; sW^"""  ^^%  'construction  of  a  12-storv  apartment 
Ave      fm    ^hp    «;»,°"rf''''  ♦""'■•'^    ^"'''   of   ^^"^   St..   east   of   Park 

pla^^'7o1-'''?hf  c°o'n''sTruct'"i'o''n'of''I    V^''",   •^"'^-    •^^^<'    completed 

Plans    have    been'' c^J""'  ,  T'^l  estimated  cost  is  $250^)00 
217   W?st    125th   St      fn,"t?'**''''    ^'■    Neville    &    Bagge,    Archs.. 
ment  house    at  37  Vest  Sltt%"''\Z''\]^"  ^f^?   12-story   apart- 
ing  &  Contracting  Co     217  Wps7  (2Rth''l,'^^''5u°'''"''«:   Engineer- 
is   $300  000  '  ^^i^st  125th  St.     The  estimated  cost 

125t'h^St'.'f^7thrc"oni?rucrio'J,";'f""  fn'^'i^^'-  ■^■•^''-'  '''  ^^'^«t 
125x90  ft  at  the  nnrfh!l==,  "  °'  '■*  l^-^^o'"''  apartment  house, 
Lenox  Ave  for  J  A  4n^-nt=^'""?'T°  Cathedral  Parkway  and 
cost    is   $500,000  Sonntag.    2    Lenox   Ave.      The   estimated 

contt"ruc"iin''ifYn'a'ddiUo„*Tj''/>  ^".^"'^.^^i  ^?"f=^^'  ^"^  the 
and  state  .Sts  hn^  heej,  22  '°.,  Public  School.  No.  2,  at  lUh 
N.  Y.,  at  r299qs  Other  TfJi'^'"''  *"  ^-  J-  BAILEY.  Brocton. 
Taylor  Co..  Olean  NY  J'ijcs^'^  '"'^'"•'^''^  follows:  B.  U 
«35.494:  D  \V  T)Jr,„  Z--JJ''i^r^%  '"i,?,  £o'"sett.  Clean.  N.  Y., 
Co..  Inc.^  Buffalo '^rj  °|<^'"V,S'j<,T.-  "5.142:  Western  Building 
T^rxn..  $31,750  The  contract  fm.h'i"^  Wf-  '^°-  Bradford, 
ing  and  ventilating  svstem  Vor  t)!^*^  installation  of  the  heat- 
■  iiiaung  sjstem    for  the  new  addition  and  also  the 


£k  >";'mii^^'rv.:iiifet/n^^^r'E^;n\>;;;'v».'^.  »v^^^^^  i^si^iu 

eoinpYtr;rp^aT,s>'o7Th\'?^'.;, .tn°,''^'^;i''  '^'"i^";:  SyracuHo.  have 
hall'^at  As^and  To«nsend?SU ""'''"'"  °'  ^^^  ^'"''«""  J^"""?" 
Arch"^Kh-k"Bldg''''fol.'''ih  ""'"  J"ly  !•  ^¥  Chas.  E.  Colton. 
at  East  Gene»ee''and''Nonh  Clin  on' Su"  for"t'he"c.rnV''n  ?.°'^' 
esee    Realty    Co.      The  estimaYed'cSs^Ys'  /s^Vo^O.  ""'XVed' mT,- 


GEft^l"';v*-?:-L2s,-'nil\aS?.l',Sf;?^?,\'J^n''"f'.lrThr''.^'l.cVioS'^oT^.; 
whTch't"he''^t.^V  \'^''.";y,  ''■  ■"'  Ninth  St.  and'Newton  Ave  "V/r 
Uir  .  w?l  he  r  f'^hVri"'''"}";';  »PP>opilated  $»8,500.  The  struc- 
2oi   ft  ^"''''  "'""   """^^'one,   three-stories,   about  200x 

D.   C.'"'w',^a,?'coiirnt'''l9^yi.!j^„a7'^?irwSer'fo'r"rH    '■    "'• 

M?  ^^a^5^nr-^^^rt«^?:4S.'S 

the''i\tX'';d''-B"J;;7d'^''i-fSVli«uc?rfo'n''  rh^^^^H^"""" ''''« ""'""^"J 

Newark     N      I       r      ,,1  <-'stlmated   cost   Is  140.000. 

are   Archs..    22   Clinton   St  62x2S2    ft.      Hughes    &   Backoff 

Citj'.^ls"  p''rep^a°rn'|"^ia;l'-'foV"t'he  'L,?,'""=}^^«  P,"*"'  '^'^'^y 
to  take  the  place  of  the  BaMex-  Sfi."'^^*"'"  °'  ''  building 
The   estimated   cost   is    $70  000  ^  preparatory    school. 

ft.  high,  at  Broad  and  Wallace  ^,1  ,  L  ^",",fe  building,  55 
STRUCTION  CurNewark  at  aboit'suio.mn  "EDDEN  CON- 
will    be   of  white    marble  about    $100,000.      The    structure 

^^^^Z'atZ''ornfui^J°Si",l'^^^^^^^  E.   I. 

until  noon,  June  3.  for  labor  and  m.VlVi..'"  """S*--  Trenton, 
installation    of  ste^l   furitlTinrs    i.rth;"s-tlte"''£lgf.t'r^:  '°''  ""^ 

North  Hudson  Hospital  Town  lllii  Hnf-.n^  m''"^t"''=/  °f  ^^<' 
Union,  N.  J.,  is  Arch.  "^     ^-     vivarttas,     110     Fourth     St., 

fout-s?oTadd7uoVt'^o'''th^''"denfrtment''";,'=°""''-,"SV°"  °f  'he 
Gable  &  Co.,  at  11th  Alley  and  l«h^  St  h  ./k  "^  ^Villiam  F. 
CLIFFORD   D.   HUGHES.   Altoona.I'em','.  awarded   to 

ST.^B^Le'bros.-Jo".?  Erie"'penn''''^for"the  ""■'"•?''''  '"  ^CJN- 
three-story  school  at  East  Vva  .;'„A  L-  ^^£  construction  of  a 
of    Education       Noted    Apr.    2\         ^   ^"'"'   '^t-    ^"'^   "^e    Board 

p.Sc^l^nZ^\  ^oTn^Z'^i,  Ti^;  '¥A"ei,o'^i?c^afrem'°'-  ^"^  T"' 
Charles  Borromeo  at  Overbrook.    ■'"^°'°Sical  Seminary  of  St. 

in  fh^e''l^i;lf"*f'"Ma^-*'r-rirl?'^v^i=ll>-i^,'o;-^f„-i<'neously  noted 
awarded  the  contract  for  the  laundrv  hu^Min^"'^- ^•°''''-  '"'*« 
and  kitchen  building  at  the  Home  foi  ke  I'e  h,"'"^,-''^? 
The  contract  for  this  work  his  he.'n  o,.  J'^"'''''  M'nded. 
ABBOTT.   1328   Chestnut   S?Phitadelph"a'''NofedS52v''s^-'^    ^ 

brat\^'^of'r'!.'ile^l^ib'r^arv^;7^^^h1ii£hrr4V#>J"--" 
Wrfi;-^.s^o^o^;i    ir,,''^^^    award-e'd^^^J'^'/lifo^^^f^.^-yi^-s^O?!! 
+The    contract    for    the    constnietinn    nf    n,  i. 

estimated   cost    is   $200,000.  ^^^■•'^muK.i.iUN    CO.      The 

Bld^'."^!^e"^?epa';i^|-Tra;^s'''f or*  th^^^'nTt^-ucViSlj^of  ^?^ 
m"fte^'c?s"t"ir$-f5"^00''^'-''    "'-    ^^    Hubb"lJ^"^i'°c"o.°^Tl.e''"eyt1: 

a    h';'nVe^''aY^P^n^n°''fve^°an^''B^?^-^;.s%^|!;.  "^f'-lf'  ,«'"   "ect 

^'"K;n^5"?^"';^hf^,^s^rch^^Kr^^^i.rS^w"; 

irdTwh-Ji^w^ri^  «5sr$^''^^\?iV°  '"^  Car1,rgie^L7braVy':'^NoTtl] 
'"-^.y^^ro,s°^an^d'''J^%"°h?ghn^cho'J.?l.^"    «""   '-    ^hree    ele- 

?^Ssr-^---"-^-.^-if^^^-ri^=eS°^ 

Frederick,  »Id.— Bids  will  be  received  until   Afav  9j    k      t^ 
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+Hager»town,  3Id. — The  contract  for  the  construction  of 
the  lodge  building:  for  the  I.  O.  O.  F.  has  been  awarded  to 
GEORGE    B.    SIcC.    WOLF.      Noted    Mar.    6. 

+Danville,  Va. — The  contract  has  been  awarded  to  W.  K. 
AN'DERSON,  Danville,  tor  the  construction  of  a  tobacco  stor- 
age warehouse  for  the  Pemberton  Penn  Co.  It  will  be  75x212 
ft.,  three  stories,  mill  construction.  Pritchett,  Heard  &  Card- 
well  are  Archs. 

Charleston,  W.  Va. — Mrs.  A.  Boriarsky.  Charleston,  W. 
Va.,  has  authorized  Weber,  Werner  &  Adkins,  Archs.,  of  Cin- 
cinnati, Ohio,  to  erect  a  4-story,  40xlOO-ft.  office  building. 
Plans   are   being  prepared. 

+CIarksbnrs.   W.    Va The    contract    has   been    awarded   to 

JAMES  CAIN,  Elkins,  W.  V.,  for  the  construction  of  the  high 
school  for  the  church  of  the  Immaculate  Conception.  The 
estimated   cost   is   $75,000. 

•fRaleigh,  Jf.  C. — The  contract  for  the  construction  of  an 
addition  to  the  Bland  Hotel  has  been  awarded  to  N.  UNDER- 
WOOD,  Durham,   N.   C. 

^Vlnstoii-Saleni,  N.   C Bids  will   be   received  until    June   6. 

by  Dr.  C.  S.  Lawrence,  Vice-Chn.  of  the  Hospital  Comn.,  for 
the  construction  of  a  hospital  at  Winston-Salem.  It  will  be 
of  reinforced  concrete  and  brick,  four-stories,  100x70  ft.  P. 
Thornton  Marye,  is  Arch.,  Candler  Bldg..  Atlanta,  Ga.  Noted 
Mar.    6. 

+.Vagasta,  Ga. — The  general  contract  has  been  awarded  to 
the  McKENZIE  CONSTRUCTION  CO..  Augusta,  for  the  con- 
struction of  the  Chronicle  office  building.  The  heating  and 
plumbing  contract  was  a%varded  to  E.  J.  ERBEIDING,  and 
electric  work  to  the  BRILL  ELECTRIC  CO.,  both  of  Augusta. 
Noted   Apr.    24. 

Birmingham,  Ala. — The  Hygeia  Co.,  recently  organized, 
will  erect  a  16-   or  IS-story  building  on  Fourth  Ave. 

Harry  Wheelock,  Arch..  Steiner  Bldg.,  is  receiving  bids 
for  the  construction  of  additions  and  improvements  to  the 
Hillman    Hospital. 

+<tuitnian,  MImh. — The  contract  has  been  awarded  to  H-\N- 
COCK  &  McARTHUR,  Meridian,  Miss.,  at  $29,9SS,  for  the  con- 
struction of  the  court  house  at  Quitman,  and  the  SOUTH- 
ERN STRUCTURAL  STEEL  WORKS,  San  Antonio,  Tex.,  at 
$9SS5,   for   the  construction   of   the  jail. 

+  Homer,  La. — The  School  Board  has  awarded  a  contract 
to  T.  E.  .Stevens,  New  Orleans,  for  the  construction  of  the 
high  school.      The   estimated   cost  is   $50,000. 

Xe^v  Orleans,  La. — At  a  meeting  presided  over  by  Arch- 
bishop Blenk,  it  was  decided  to  restore  the  old  St.  Louis 
Cathedral,  which  has  settled  dangerously  within  a  few 
months,  at  a  cost  estimated  at  $97,500.  An  executive  com- 
mittee of  seven  will  have  the  matter  in  charge.  George 
Denegre    is   Pres. 

PIneville,  La. — The  Board  of  Administrators  of  the  Louis- 
iana Hospital  for  the  Insane  has  rejected  all  bids  for  two 
additional  buildings.  Bids  ranged  from  f90.000  to  $100,000. 
New  bids  are  asked  and  will  be  opened  June  12.  William 
Drago    is    Arch.,    512    Audobon    Bldg.      Noted    May    1. 

Shreveport,  La. — The  Ancient  Accepted  Scottish  Rite  Ma- 
sons will  erect  a  temple  at  Shreveport.  The  estimated  cost 
is   $150,000.     Alfred  W.    Cheesman,   Shreveport,   is   interested. 

Knoxvilie,  Tenn. — Bids  will  be  received  until  8  p.m..  May 
27,  by  R.  B.  Gardner,  Secy.,  School  Bd.,  179  Knox  Ave.,  for 
alterations  and  additions  to  school  buildings.  B.  V.  Dennick 
is  Arch.,   1212  House   Bldg. 

Brooitsville,  Ky. — A.  J.  Bryan,  of  the  Falls  City  Construc- 
tion Co.,  Louisville,  K.v.,  has  been  selected  to  prepare  the 
plans  for  the  Bracken  County  courthouse,  Brooksville.  The 
estimated  cost  is  $47,000.  Erroneously  noted  May  15,  under 
Brookville,   Ohio. 

Fort  ThomaM,  Ky. — The  City  will  erect  a  two-story  and 
basement  high  school,  121x154  ft.  David  Davies  is  Pres.  Bd. 
of  Education.  The  estimated  cost  is  $50,000.  Weber.  Wer- 
ner &  .-Vdkins,  Mercantile  Library  Bldg.,  Cincinnati,  Ohio,  are 
Archs. 

Cincinnati,  Ohio — The  Reif-Schoening  Tanning  Co.,  Price 
Hill  road,  Cincinnati,  will  erect  a  two-story,  50xl20-ft.  fire- 
proof building,  on  Sixth  .St.  and  Price  Hill  road.  Stegner, 
Hughes   &   Alves,   Commercial-Tribune   Bldg.,   are  Archs. 

♦Stegner,  Hughes  &  Alves,  Archs.,  Cincinnati,  have 
awarded  the  contract  for  iron  to  be  used  in  the  erection 
of  the  Lippencott  Go's  new  building  on  Main  St.,  Cincinnati, 
to  the  POTHOFF  CONSTRUCTION  CO.,  electrical  work  to 
the  REATTIS  ELECTRICAL  CO.,  and  roofing  and  sheet-iron 
metal  to  the  JACOB  FREUND  ROOFING  CO.,  all  of  Cincin- 
nati. 

Cleveland,  Ohio — Plans  are  being  prepared  by  ,T.  W.  Chris- 
ford,  Arch.,  1452  Highland  Ave.,  for  the  construction  of  a 
three-story  and  basement  Masonic  temple  at  Andrews  and 
Detroit   Aves.      The    estimated    cost   is    $60,000. 

ColumhuM.  Ohio— The  H.  Pirrung  Estate,  Columbus,  has 
authorized  G.  R.  Bassett,  Arch.,  Central  National  Bank  Bldg. 
to  prepare  plans  for  a  four-story  and  basement  warehouse 
and  store,   75x140   ft.     Cost   $S5,000. 

The  Columbus  Lodge,  B.  P.  O.  E.,  has  purchased  a  site  on 
East  Broad  St.  upon  which  will  be  erected  a  club  house  to 
cost   about    $100,000. 

The  Columbus  Depot  Co.,  organized  about  one  year  ago 
has  taken  steps  to  erect  a  large  Interurban  depot  in  the 
square  bounded  by  Rich,  Town,  Wall  and  Front  Sts.  for  the 
use  of  a  number  of  traction  lines  entering  the   city. 

+E:vnnNville,  Inil. — The  contract  for  the  construction  of  the 
warehouse  at  Ninth  and  Sycamore  Sts.,  for  the  Cook  Brew- 
ing Co  has  been  avjarded  to  KOCH  &  GRIESBACHER.  The 
istlmated   cost   Is   $150,000. 

+  nelvidere.  III.— The  contract  for  the  construction  of  the 
almshouse  for  Boone  County,  has  been  awarded  to  SKOO- 
LAND  &  WEDBERG,  De  Kalb,  111.,  at  $30?910.  Noted  May  1. 
T,.  ^''',''"'*"%  '"• — Pl'i""  have  been  completed  bv  G  'Orge  S 
Klngsley  Arch  186  North  La  .Salle  St.'  for  a  13-atorv  and 
basement  building  to  be  erirted  at  105-09  North  Dearborn 
St.,  for  Max  Brede  Vlce-Pres.  of  Albert  Pick  &  Co.  The 
structure  will  be  of  steel  and  pressed  brick,  56x80  ft.  The 
estimated  cost  Is  $350,000.     Noted  Mar,  6. 


:tlil\vaukee,     \Vi« A     10-story     hotel     is     contemplated     by 

Max  Goldstine  on  Third  St..  north  of  Sycamore  St.  A  similar 
structure  was  contemplated  by  N.  Stone  on  this  site,  as  noted 
previously,  but  the  lease  of  Mr.  Stone  was  held  void  by  Cir- 
cuit Court  Judge  Fritz,  who  held  that  a  contract  made  be- 
tween Mr.  Goldstine  and  S.  A.  Tolman,  Chicago,  111.,  owner 
of  the  property,  made  a  lease  between  these  two  parties,  ef- 
fective before  the  Stone  lease  was  signed  up.  Cost  of  the 
new   structure,    $250,000. 

The  Building  Committee  of  the  Knights  of  Columbus  has 
submitted  plans  for  the  new  clubhouse  to  be  erected  at  15th 
St.  and  Grand  Ave.  It  will  be  three  stories,  of  brick  and 
stone,   and  will   cost   $60,000.      Bids  will   be   asked  for  soon. 

Milwaukee,  Wis, — Bids  will  be  received  until  May  2S,  for 
the  carpenter  work  on  the  addition  to  the  school  at  20th  and 
Brown  Sts.  Check  for  30  per  cent.  Frank  M.  Harbach,  Secy, 
of  the  school  board.  Van  Ryn  &  De  Gelleke  are  the  school 
board   Archs. 

+Oiihkosh,  Vk'is. — The  general  contract  has  been  awarded 
to  ANTON  NIELSEN,  Neenah,  Wis.,  for  the  construction  of 
the  four-story  and  basement  addition  to  the  hospital  owned 
by  the  Ale-xian  Brothers.  Breilinaier  &  Son  are  Archs.,  41 
University  Bldg.,  Milwaukee,  Wis. 

+Keen'atin,  Minn. — The  contract  for  the  construction  of 
the  high  school  at  Keewatin.  has  been  awarded  to  THOM- 
SON &  EGAN,  Ashland,  at  $59,986,  The  heating  and  ventilat- 
ing contract  was  awarded  to  W.  K.  ZUSQUITZ,  Hill  City,  and 
the  electrical  work,  to  McCLELLAND  &  THAYER,  Duluth, 
at   $4165.      Bray   &   Nystrom    are   Archs.,    Duluth,   Minn. 

4*Mankato,  Minn. — The  general  contract  has  been  awarded 
to  OTTO  NEITGE,  Mankato,  for  the  construction  of  the 
three-story  and  basement   addition  to  St.  Josephs  Hospital. 

+Xash\vauk,  Minn. — The  contract  for  the  construction  of 
the  proposed  wings  to  the  school  here  has  been  awarded  to 
THEODORE  NAUFFTS,  Duluth,  at  $42,264. 

+Cassville,  Mo. — The  contract  for  the  construction  of  the 
Barry  County  Courthouse  has  been  awarded  to  H.\MBLEY  ,& 
HANSON,  St.  Louis,  at  $45,150,  Robert  McCaw  of  Rolla  sub- 
mitted a  bid  of   $47,159.  _ 

Kansas  City,  Mo — Bids  will  be  received  until  June  1,  by 
Root  &  Seimens,  Archs.,  1212  Scarritt  Bldg.,  for  the  construc- 
tion of  a  four-story  steel  and  concrete  building  rt  922  Main 
St.,  for  O.  H.  Martin,  Mgr,  of  the  Bay  State  Lar.-.  Co.  The 
estimated    cost    is    $85,000. 

Little  Rock.  .\rk. — Cass  Gilbert,  Arch..  11  Easi  i4th  St., 
New  York,  is  preparing  plans  for  the  completion  of  the  State 
Capitol.  The  estimated  cost  is  $500,000.  G.  H.  Wells  is 
Assoc.    Arch. 

Maenolia,  .4rk. — Plans  have  been  prepared  by  Will,  Sei- 
bert  &  Co.,  Archs.,  Texarkana,  Ark.,  for  the  construction  of 
two  dormitories  for  the  State  Agricultural  School.  The  esti- 
mated  cost    is    $45,000, 

+Cameron,  Tex. — The  contract  has  been  awarded  to  A,  Z, 
Badgers,  Mantague,  Tex.,  for  the  construction  of  a  three- 
story  sanitarium,  60x160  ft.  George  Burnett,  is  Arch,,  1702 
Amicable    Bldg.,    Waco,    Tex. 

+CorHicana,  Tex. — The  contract  has  been  awarded  to  D.  C. 
McCORD,  for  the  construction  of  the  dormitory,  for  the 
L  O.  O.  F.  Widows  &  Orphans'  Home.  Lang  &  Witchell,  are 
Archs.,    1614   Southwestern  Life   Bldg.,    Dallas,    Tex, 

Galveston,  Tex. — John  Christesen  &  Co.,  automobile  and 
motorcycle  dealers,  will  erect  a  12-story  office  building  at 
Tremont  and  Church  Sts.     The   estimated  cost  is   $750,000. 

Seattle,  Wash — The  Port  of  Seattle  Commission  will 
shortly  ask  for  bids  for  the  erection  of  a  five-story  reinforced 
concrete  warehouse,  at  the  foot  of  Bell  St.,  at  a  cost  of  about 
$100,000.     Capt.  A.  O.   Powell,  Central  Bldg.,  is  Arch. 

Taeoma,  ^V^ash — The  lowest  bidder  for  the  construction  of 
the  Lincoln  High  School  was  Olsen  &  Young,  Seattle,  at 
$296,429.  Other  bidders  were:  Pearson  Construction  Co., 
$298,895:  MacRae  Bros.,  $315,550;  H.  F.  Allen,  $315,779; 
O.  L.  Tuell.  $319,643;  J.  E.  Bonnell,  Taeoma,  $321,490;  O.  F. 
Larson,  $324,383;  Cornell  Bros..  $331,920;  Ditlefson  &  Geer- 
ing,  $324,899;  Erickson,  Teeter  &  Hansen,  $348,118;  Hans 
Pederson,  $349,435;  Sound  Construction  &  Engineering  Co, 
$354,214;  Kiebertz,  Smith  &.  Rawntree,  $367,000.  Noted 
Apr.    24. 

+Portland.  Ore. — The  contract  has  been  awarded  to  the 
BOYAJOHN-ARNOLD  CO.,  for  the  construction  of  a  building 
at  Oak  and  Park  Sts.,  for  the  Balfour-Guthrie  Co.  Noted 
May   8. 

+A  contract  has  been  awarded  to  BOYAJOHN  &  ARNOLD 
CO.,  for  the  concrete  work  to  be  used  in  the  construction  of 
an  eight-story  office  building  for  the  Title  &  Trust  Co.  Mc- 
Naughton  &  Raymond,  are  Archs.,  47  Concord  Bldg.,  Port- 
land. 

+Los  .Angeles,  Calif. — The  general  contract  has  been 
awarded  to  the  GAVAGAN-McCUTCHEON  Co..  Union  Oil 
Bldg.,  at  $60,800  for  the  erection  of  a  six-storv  and  base- 
ment reinforced  concrete  store  and  loft  building  on  Broad- 
way between  Eighth  and  Ninth  Sts.  for  F  W.  Braun  It  will 
be  50x164  ft.,  and  reinforced  concrete  frame,  walls,  floors 
and  roof,  glazed  brick  facing,  terra  cotta  cornice.  W.  J. 
Saunders,   International   Bank  Bldg..  is  Arch. 

Train  &  Williams  Archs.,  Exchange  Bldg.,  have  been 
commissioned  to  prepare  plans  for  the  new  Masonic  temple 
to  be  erected  on  Grandview  St.  between  Ninth  and  10th  Sts., 
for  the  Westlake  Lodge,  F.  &  A.  M.  It  will  be  a  two-story 
and  basement  brick  structure  40x95  ft.  The  building  will 
have  concrete  foundation  and  basement,  white  glazed  brick 
and  terra  cotta  faring. 

+Oakland,  Calif. — The  contract  has  been  awarded  to 
PERC^Y  J.  WALKER,  for  the  construction  of  a  10-story  hulld- 
Ing  at  Broadway  and  17th  St.,  for  Miss  Lucv  Fav  Thomson. 
The  estimated  cost  is  $200,000.  Walter  Reed  Is  Arch.,  Oakland 
Bank   and  Savings  Bldg. 

+$an  FranciHeo,  Cnllf. — The  following  contracts  have 
been  awarded  by  F.  H.  Meyer,  Arch.,  Bankers  Investment 
Bldg.,  in  connection  with  the  erection  of  a  six-story  apart- 
ment building  on  Sutter  St..  for  W,  F.  Perkins:  General 
contract.  LARSEN  &  LARSEN,  at  $46,000;  brick  work,  CHAS. 
H.  HOCK.  ISO  Jessie  St..  $9800;  electric  wiring,  the  PA- 
CIFIC FIRE  EXTINGUISHER  CO.,  507  Montgomery  St.  $3290; 
heating,  JOHN  G.  .SUTTON  CO.,  243  Mine  St.,  $1540." 
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The  KHU-lcii^y  Horlcfy  .will  hold  Its  May  dlnn.-r  at  the 
Aldino  Cliili.  200  Fifth  Ave..  Miiy  29.  This  mui'tlnK  will  bi- 
ll.votod   to   •■Olllco   Kttlrl.ncy." 

Dr.  Melvll  Dewey  will  talk  on  "Ofl's  Motion  Studv." 

Mr.  Lion  Oir  Fishii-,  Third  Vic.-rresidiiit  of  thv  Kqultablii 
Life  Insurance  Co.,  will  lalli  on  •■Olllee  lillleluncy  aa  it  .Vffeota 
the    Employee." 

Mr.  Mason  Britton.  of  the  Hill  r-ubllshlnK  Co..  will  talk  on 
"The    Practical    tiperation    of    an    Efllelenl    Otflce." 

1M>1'STKI.\1,  XOTE 
The  niter-Conley  <-o..  I'it  tsliurKh,  has  recentlv  finished 
iihippinff  TOO  tons  of  structural  steel  for  a  n<  w  blast  furnace 
the  Maryland  Steel  Co.  is  building  at  Sparrows  I'oint.  Md. 
The  company  has  also  received  a  contrait  for  the  structural 
work  for  the  addition  to  the  Pennsylvania  Co.'s  machine 
shop  at  Conway. 

COXTR.VCT  rillCKS 
CnnnI — Habb,  Jlont. — Bids  for  constructing  the  St.  Mary 
Canal.  St.  Mary  storase  unit.  Milk  River  Project,  were  re- 
eiived  by  the  Reclamation  Service.  Apr.  2S.  as  follows:  (A) 
Kilpatrick  Bros.  &  Collins  Contractins  Co..  Bi-atrice,  Neb.: 
(B)  Winston  Bros.  Co..  Jlinneapolis.  Minn.;  (C)  Cardston 
Construction  Co..   Cardston,    .\Ha.: 

SAINT   ^L\.RY   CAXAL,   MILK   RIVER   PROJECT.    .MONTANA 


2ri7.0OO  cu.yd.  excavation.  Class  1 . 
10,000  cu.yd.  excavation.  Class  2. . 

.500  cu.yd.  excavation.  Class  3 

10,500  sta.  cu.yd.  ovoriiaui 

Total,  schedule  1 

4(16,500  cu.yd.  excavation.  Class  1. 
100.000  cu.yd.  excavation.  Class  2. 
10.000  cu.yd.  excavation.  Class  3. . 
1.170.000  sta.  cu.yd.  overhaul 

Total,  schedule  3 

428.000  cu.yd.  excavation.  Cia-ss  1. 
5.0(X)  cu.vd.  excavation.  Class  2.  .  . 
I.OOO  cu.yd.  excavation.  Class  3. .  . 
281.000  sta.  cu.vd.  overhaul. 


Total,  Jchedule  4 $159,170 


SO  26 

0  45 

1  00 
0.02 

$120,150 


$0.22 

0.60 

1.25 

0  02 

S104.O30 


Totals.  indiWdual  bids $512,575        S120.1.5O 

+Se«erB — Bexley,  Ohio — Bids  for  constructing  a  system  of 
sanitary  sewers  here,  according  to  plans  prepared  bv  A. 
Elliott  Kimberly.  Consult.  Engrr..  Columbus.  Ohio,  were"  re- 
ceived b,v  the  city.  Jlay  1,  as  follows:  (A)  Sieverling  &  Fair- 
bairn,  Springfield,  Ohio;  (B)  F,  R.  Stone.  Lima.  Ohio;  (C) 
NVilliam  Jones,  Carnegie.  Penn.;  (D)  S.  T.  Knight,  Colum- 
bus. Ohio;  IE)  Barnewolt  Construction  Co.,  Peoria,  111.;  (F) 
KOHBARGER   &  HOYLES,   Marion,   Ohio    (awarded   contract): 

SANITARY  SEWE 


lille  liallnny  <'np» — The  most  HubHtantlnl  dccreuBe  In  Idle 
eqnlpMient.  made  this  year,  wuh  reported  May  1.  The  deereaiie 
In  the  fortnlKht  was  IS. 000  cars.  A  year  nRo,  In  the  correH- 
PondliiK  two  weeks,  thi'  decri'as.-  was  only  XOOO  cnrH.  anlesH 
business  slows  down  more  rapidly  than  now  seems  probable, 
a  shortage   should   occur  early    In    the   summer. 

The  buyiiiK  of  new  cars  by  the  railways  has  been  very 
liKht  during  the  last  three  months.  Heports  of  the  growing 
crops  have  been  uniformly  satisfactory,  and  thu  fall  tralllc  Is 
likely  to   be  large. 

Following  is  a  table  showing  the  surpluses  and  shortaces: 
1913 

May  I 

April  15 

.Vpril  I 

^Ia^.  10 

Mar.  1 

Feb.  15 

Feb.  1 

Jan.  15 

1912 

Dec.  31 

Dec.  14 

Nov.  30 

Nov.  21 

Nov.  7 

Oct.  24 

Oct.  10 

Sept.  26 

Sept.  12 

Aug.  29 

Aug.  15 

Aug.  1 

July  18 

July  4 

June  20 

June  6 

May  23 

May  9 

April  25 

April  11 

March  27 

March  13 

Feb.  28 

Feb.  14 

Jan.  31 

Jan.  17 

Jan.  2 


Surplua 

SbortagQ 

Not  Supr 

53.977 

14.178 

.39,799 

70,715 

13.217 

57,498 

08,792 

10.804 

67,988 

57,998 

20,223 

37.775 

58,529 

27.148 

31,381 

52,7(K) 

30.517 

22.183 

02,al5 

24.785 

37.200 

53,230 

24,791 

28.439 

.'iO.059 

33,601 

17.0.';8 

2tl,(iI4 

61.000 

•34,393 

20,1. IS 

62..536 

•36,401 

22,.3li3 

73.475 

•51,112 

19.987 

71.150 

•51,109 

17,289 

67,270 

•49,981 

22,810 

54,389 

•31,579 

20,7.54 

44..547 

•17,79S 

27,,3.S0 

30,CXX) 

•8,620 

30,047 

20,297 

9.7,'30 

58,023 

14,722 

43,901 

6o,9fJ4 

9,395 

56.510 

75,3.S9 

6,407 

68.922 

70,731 

6,707 

64.024 

73,404 

5,746 

67.718 

89,208 

2,.S23 

86.386 

123,683 

7,482 

116,201 

130,770 

6,078 

130,098 

151.180 

12,305 

138,881 

94.943 

15.554 

79.389 

52.080 

33,974 

18,708 

46.02S 

42,985 

3,04» 

44.984 

37,142 

7,84* 

E0..S86 

30,928 

13,953 

55..i92 

23,011 

32,581 

102.479 

12,194 

90,258 
135,938 

er  pipe,  cement  joints. . . 
;r  pipe,  cement  joints. .  .  . 
?r  pipe,  cement  joints. . . , 
?r  pipe,  cement  joints. .  .  , 
■  pipe,  cement  joints. . .  . 
er  pipe,  aspbaltic  joints. 

■  pipe,  asphaltic  joints. 

■  pipe,  asphaltic  joints. 


2S.529  lin.ft.  S-ir 
4S24  lin.ft.  10-in 
4313  lin.ft.  l2-in 
3405  lin.ft.  lo-in 
876  lin.ft.  18-in. 
22.529  lin.ft.  S-ir 
4824  lin.ft.  10-in 
4313  lin.ft.  12-in 
1470  cu.yd.  excavation  and  back  fill,  under  6  ft., 

6344  cu.yd.  excavation  and  back  fill,  from  6  to  8  ft 

18.979  cu.yd.  excavation  and  back  fill,  from  S  to  10  ft.. . 
12.154  cu.yd.  excavation  and  back  fill,  from  10  to  12  ft.. 
1790  cu.yd.  excavation  and  back  fill,  from  12  to  14  ft.. . 

530  cu.yd.  excavation  and  back  fill,  from  14  to  16  ft 

800  cu.yd.  excavation  and  back  fill,  from  16  to  18  ft 

1  house  connection,  6-in.  cement  joints,  each 

1  house  connection.  G-in.  asphaltic  joints,  each 

923  Y-branches,  8x6-in 

102  Y-branches,  10-6-in 

87  Y-branches.  12x6-in '. . 

12  Y-branches,  15x6-in 

I  concrete  manhole,  8i  ft.  and  under 

1  concrete  manhole,  over  8i  ft.  and  under  10  ft 

63  concrete  manholes,  over  10  ft.  and  under  12  ft 

1  concrete  manhole,  over  12  ft.  and  under  14  ft 

1  concrete  manhole,  over  14  ft.  and  under  16  ft 

1  concrete  manhole,  over  16  ft.  and  under  LSI  ft 

1  brick  mannole.  8 J  ft.  and  under 

1  brick  manhole,  over  8^  ft.  and  under  10  ft 

1  brick  manhole,  over  iO  ft.  and  under  12  ft 

1  brick  manhole,  over  12  ft.  and  under  14  ft 

1  brick  manhole,  over  14  ft.  and  under  HI  ft 

1  brick  manhole,  over  16  ft.  and  under  ISJ  ft 

3  concrete  drop  manholes 

3  brick  drop  manholes 

14  concrete  single  flushing  manholes 

16  brick  single  flushing  manholes 

2  concrete  double  flushing  manholes 

2  brick  double  flushing  manholes 

1 6  lampholes 

1  deep  house  connection 

3  tons  14-in.  c.i.  pipe 

2  9  tons  18-in.  c.i.  pipe 

Class  A  concrete,  per  cu.yd 

C1:\S3  B  concrete,  per  cu.yd 

Class  C  concrete,  per  cu.yd 

Rock  excavation,  per  cu.yd 

M  ft    b.m.  timber  in  foundations 

M  ft.  b.m.  sheathing  in  trench 

Common  labor,  per  hour 

Skilled  labor,  per  hour 

Foreman,  per  hour .' 

Teaming,  per  hour 

6-in.  tile  underdrains 

8-in.  tile  underdrains 

10-in.  tile  underdrains 

12-in   tile  underdrains 

Railway  crossing,  lump  sum 

Totals 

Totals 


•Net 

shortage . 

RS.  BEXLEY,  OHIO 

$0.24 

$0,2,S 

$0.22 

$0  .'SO 

$0.2923 

$0  15 

0.34 

0  ,37 

0  29 

0  40 

0.405 

0  21 

0.44 

0  44 

0  35 

0  .50 

0.5075 

0  33 

0.65 

0.01 

0.31 

0  70 

0.765 

0  40 

0.85 

0.85 

0  72 

0.95 

0.99 

0  00 

0.32 

0.45 

0.42 

0.35 

0  365 

0   19 

0  47 

0  52 

0.49 

0  45 

0.4975 

0.2,S 

0.52 

0  00 

0  .55 

0.60 

0.05 

0  34 

0.30 

0  33 

0.48 

0.30 

0  23 

0,28 

0.40 

0  36 

0  64 

0.40 

0  32 

0  41 

0  60 

0.58 

0  72 

0  60 

0  03 

0  52 

0.73 

0  80 

0.88 

0.95 

0  78 

0  71 

1.05 

1.00 

1.10 

1.20 

0  92 

1  ;«i 

1.40 

1.40 

1   20 

1.05 

1.44 

1 .  .SO 

1.60 

2  00 

1  42 

2  25 

1   61 

2  75 

0.55 

0  28 

0.22 

1.10 

0  22 

0  .50 

0.83 

0  45 

0.32 

1    20 

0  28 

0  35 

1.00 

1.00 

1   00 

1   20 

1   .55 

0  90 

1.40 

1.15 

1   50 

1  70 

2  00 

1    10 

1.80 

1.50 

2.00 

2  00 

2  38 

1   40 

2.75 

2  00 

3.00 

3  35 

2  60 

1   75 

42.00 

35.00 

30  00 

27  00 

65  (10 

30  00 

42.00 

38.00 

35  00 

30  00 

77.00 

37  00 

42.00 

41.00 

45  00 

34  00 

90  00 

44  00 

42.00 

44  00 

50.00 

38  00 

IW  1)0 

48  OO 

42.00 

47.00 

55  00 

40.00 

119  00 

60.00 

42.00 

50  00 

60  00 

45.00 

135  00 

70  00 

,52.00 

3.S  00 

30  ()0 

27.00 

75.00 

30  00 

52.00 

41   00 

35  00 

30.00 

89.00 

37.00 

52  00 

44  00 

45  00 

34.00 

104  00 

44.00 

52  00 

47.00 

50  00 

38  00 

120.00 

48  00 

52  00 

SO  00 

55  00 

40  00 

1.37.00 

00  (KJ 

52.00 

53  00 

60  (JO 

45.00 

155.00 

70  00 

52.50 

43 .  00 

60  00 

45.00 

100.00 

70  00 

60.00 

50  110 

60  00 

45.00 

115.00 

70.00 

55  00 

48  IK) 

75  00 

60.00 

50  00 

70.00 

63.00 

.54  00 

75  00 

60.00 

57  00 

70.00 

110.00 

5.5  IX) 

100  00 

100.00 

55.00 

80.00 

122.00 

60  00 

100  00 

100.00 

03  00 

80.00 

10.00 

9.00 

10  Oil 

10.00 

15.00 

10.00 

5.00 

2.00 

111  00 

2  50 

2.20 

9.00 

40.00 

45  00 

GO  00 

,50,  Off 

45.00 

30  00 

45  00 

45  00 

(ill  00 

50  00 

50.00 

30  (JO 

8.00 

10.00 

12.00 

9.00 

10.00 

10  50 

7.00 

10.00 

10  00 

7.50 

8.00 

9.00 

6  00 

8.00 

9  00 

7.00 

O.OO 

8.00 

6.00 

4.50 

5  00 

5.50 

5.00 

3.00 

38.00 

35  00 

50  (10 

50  00 

30.00 

30.00 

38.00 

35.00 

40  00 

50  00 

30.00 

30.00 

0  30 

0.30 

0  25 

0  26 

0  35 

0  22 

0.50 

0.50 

0  .35 

0  50 

0.50 

.225 

0  60 

0.00 

0  60 

0.75 

0  65 

0.30 

0  60 

0.65 

0  60 

0  55 

0.65 

0.45 

0  30 

0  30 

0.20 

0.25 

0  12 

0.23 

0  35 

0  33 

0.25 

0.30 

0  IS 

0.40 

0  45 

0  40 

0  30 

0  35 

0  25 

0  45 

0  68 

0  50 

0  .15 

0  40 

0.31 

0  50 

400  00 

100.00 

200  00 

250.00 

500.00 

100  00 

$40,013 

$47,559 

$51,914 

$53.1.S5 

$53,526 

$41,735 

$49,267 

$53,722 

$39,447 

$55,2S4 

$56,655 

$43,257 

:A                                                   Sellinrj—E  X  G  I  X  E  E  R  I  X  li     X  E  W  S— >Vv:/,o/)                           \o\.  Oil,  No.  -^1 
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Filters,  Basins  and  Grading 


Baltimore.  Md. 

Sealed  proposals,  endorsed.  "Bids  for  construction  of  Fil- 
ters, Basins  and  Grading.  I.,ake  Montebello.  Water  Depart- 
ment, Contract  Xo.  11"  addressed  to  the  Board  of  Awards  of 
Baltimore  City,  will  be  received  at  the  office  of  the  City  Reg- 
ister, City  Hall,  Baltimore,  lid.,  until  11  A.  M.  Wednesday, 
June  4th,  1913,  for  the  construction  of  32  Mechanical  Filter 
tanks:  2  Coagulating  Basins;  1  Mixing  Basin:  2  earthen  dams, 
and  Appurtenances,  as  shown  on  plans  on  file  in  the  office  of 
the  Water  Engineer.   City  Hall,  Baltimore,  Md. 

Plans  and  specifications  can  be  obtained  at  the  office  of 
the  Water  Engineer.  City  Hall.  Baltimore,  Md..  on  or  after 
May  12th,  1913.  A  charge  of  Twenty-five  dollars  ($25.00)  will 
be  made  for  each  set  of  plans  and  specifications:  this  amount 
will  be  refunded  upon  the  return  of  these  plans  and  specifica- 
tions before  Jure  11th,  1913,  in  good  condition.  Specifications 
used  in  making  a  bid  will  be  considered  as  returned.  Blue- 
prints will  be  furnished  to  prospective  bidders  at  twenty-five 
cents   (25c.)   each,   which  amount  will   not  be  refunded. 

A  certified  check  of  the  bidder  on  a  clearing  house  bank, 
made  payable  to  th°  Mayor  and  City  Council  of  Baltimore  for 
the  sum  of  Twenty  thousand  dollars  ($20,000)  will  be  required 
with   each   bid. 

The  extent  of  the  work   is  as  follows: — 

Excavation   (Approximate)   110.000  cu.  yds. 
Two    Coagulating    Basins,    capacity    each    S. 500, 000    gals. 
One   Mixing   Chamber,    capacity   of   3.000,000  gallons. 
32   Mechanical    filter   tanks,    four   million    gals,   daily   ca- 
pacity with   complete  equipment. 
Filtered    water   basins   with    capacity    of    2,500,000    gals. 
Two  earthen  dams  built  from  excavated  materials. 
This   contract   does   not   include    the   filter   equipment,   ma- 
chinery,   piping    or    valves. 

The  successful  bidder  will  be  required  to  give  bond  to  com- 
ply  with  the   City   Charter  respecting   contracts. 

The  Board  of  Awards  reserves  the  right  to  rejict  any  or 
all    bids. 

EZRA    B.    WHITMAN. 

Water    Engineer. 
.\pproved    May   7th.    1913. 
JAMES   H.  PRESTON. 

President   Board    of   Awards. 
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Trunk  and  Lateral  Sewers 

DEPARTMENT  OF  WORKS 

City    of    Oswego,    N.    Y.,    May    8,    1913. 

Sealed  proposals  for  the  construction  of  trunk  and  lateral 
sewers  for  the  City  of  Oswego,  will  be  received  by  the  De- 
partment of  Works,  in  the  City  Hall,  up  to  two  o'clock  p.m. 
of  the  4th  day  of  June  A.  D.  1913,  and  immediately  thereafter 
be   publicly    opened    and    read. 

The  work  to  be  done  consists  of  the  construction  of  ap- 
proximately 9700  feet  of  sanitary  sewer,  from  S  to  36  inches 
in  diameter,  and  5S65  feet  of  vit.  Tile  and  Reinforced  Concrete 
storm  sewer  made  in  complete  sections  from  15  to  72  inches 
in  diameter:  and   the  work  will   be  done  under  two  contracts. 

The  proposals  submitted  for  these  contracts  must  be  ac- 
companied by  a  certified  check  upon  a  National  Bank  or  Trust 
Company,  and  drawn  to  the  order  of  the  Chamberlain  of  the 
City  of  Oswego  for  the  following  amounts: —  For  "E."  "F." 
and  "G."  Three  Thousand  Dollars;  for  "H,"  Two  Thousand 
Five   Hundred    Dollars. 

Specifications  and  printed  forms  of  proposals  can  be  ob- 
tained of  the  City  Engineer,  and  a  full  set  of  plans  can  be 
obtained  from  him,  for  the  sum  of  ten  dollars  (510),  such  a 
sum  to  accompany  the  order,  and  be  drawn  to  the  order  of 
the  City  Chamberlain  of  the  City  of  Oswego,  and  such  sum 
will  be  returned  to  the  applicant  upon  the  return  of  the  set 
of  plans  to  the  City  Engineer  in  good  condition.  Specifica- 
tions and  plans  may  also  be  seen  in  the  office  of  the  Engi- 
neering News. 

The  Department  of  Works  reserves  the  right  to  reject  any 
or  all  bids,  as  it  may  deem  it  for  the  public  interest  so  to  do. 
Also  to  waive  any  slight  informality  in  the  proposals.  The 
lowest  bid  need  not  necessarily  be  accepted  in  preference  to 
a  higher  one.  If  the  bids  for  the  East  Oswego  Creek  storm 
sewer  make  the  total  cost  of  the  work  exceed  the  total  money 
appropriated,  then  the  Department  of  Works,  reserves  the 
right  to  omit  the  construction  of  a  sufficient  amount  of  the 
upper  end  of  the  storm  sewer,  so  as  to  bring  the  total  cost 
of  the  work  within  the  appropriation. 

JOHN  SMITH. 
Commissioner   of   W'orks. 

CHARLES   H.    SNYDER. 
City    Engineer. 


Paving,  vSewers,  etc. 


Boston,    Jfass. 

Sealed  bids  or  proposals  for  paving  a  pcrtion  f  Northern 
Avenue  and  the  Commonwealth  Pier  Nc.  6  rn  the  South  Bos- 
t  n  Flats  and  building  in  the  same  sewers,  surface  water 
drains  and  water  pipes  will  be  received  by  the  Directors  of 
the  Port  of  Boston  at  their  offices  at  :0  Central  Street.  Bos- 
ton,   Mass..    until    12    o'clock    noon.    Wednesday,    May   28,    1913. 

The  work  to  be  done  is  the  paving  with  -ranite  blocks  of 
Northern  Avenue  100  feet  wide  for  a  length  of  about  1000 
feet;  also  a  section  of  D  Street  50  feet  wide  and  250  feet  long 
and  a  street  on  the  pier  100  feet  wide  and  about  1100  feet 
1  >ng;  the  building  of  sewers,  surface  water  drains  and  water 
pipes  in  said  streets  and  the  paving  with  vitrified  brick  on  a 
concrete  base  the  outer  edge  of  the  pier  45  feet  wide  and 
about  2600  feet  long. 

All  proposals  must  be  made  upon  blank  forms  which  may 
be  obtained  at  the  office  of  the  Directors,  where  plans  and 
specifications  and  other  information  relating  to  the  work  may 
be  obtained.  Each  bidder  will  be  required  to  give  to  the  Di- 
rectors satisfactory  assurance  of  his  competency,  experience 
and  responsibility.  The  right  Is  reserved  to  reject  any  and 
all  bids  and  to  waive  any  defect  or  Informality  at  the  dis- 
cretion of  the  Directors.  Hugh  Bancroft  (Chairman).  Joseph 
A,  Conry,  William  F.  Fitzgerald.  William  S.  McNary,  Francis 
T.  Bowles,  Directors  of  the  Port  of  Boston.  FRANK  W. 
HODODON,    Chief    Engineer. 

May   14,    1913. 


Sewer    vSystem 


Pottstown,   Pa. 

Sealed  proposals  addressed  to  Frank  Seasholtz,  Chairman 
of  Sewer  Committee,  will  be  received  at  the  office  of  the 
Clerk  of  Council  until  1:30  P.  M.  May  27th,  for  the  construc- 
tion of  Section-A  of  a  Complete  System  of  Sanitary  Sewers 
for  Pottstown,  Pa.  Section-A  will  comprise  13.5  miles  of 
sewers  varying  from   G"   to  30"  inclusive   in  diameter. 

Proposals  must  be  made  upon  printed  blanks  furnished  for 
that  purpose  and  accompanied  by  a  certified  check  for  Two 
Thousand  Dollars,  ($2000).  All  proposals  will  be  opened  and 
publicly  i-ead  immediately  following  the  closing  of  the  re- 
ceiving of  bids.  Plans  may  be  seen  and  specifications  ob- 
tained at  the  office  of  the  Clerk  of  Council,  or  at  the  office  of 
Charles  E.  Collins.  Engineer.  Drexel  Building.  Philadelphia. 
Blue  Prints  may  also  be  obtained  by  prospective  bidders  from 
the  Engineer  by  depositing  a  certified  check  for  the  sum  of 
Fifteen  Dollars  ($15.00)  which  will  be  returned  upon  the  re- 
ceipt of  the  plans  In  good  condition.  The  Sewer  Committee 
reserves  the  right  to  reject  any  or  all  bids.  •) 

FRANK  SEASHOLTZ. 
Chairman  Sewer  Committee. 


Steel  Bridge 


Jewel.   Ga. 

Proposals  are  asked  for  erection  of  steel  bridge  over  the 
Ogeechee  River,  at  Jewel,  Ga.,  between  Hancock  and  Warren 
Counties. 

Apply  to  G.  C.  BELL,  Chman.  Hancock  Co.,  Ga..  Sparta,  Ga.. 
and  0.  B,  MANER,  Chman.   Warren  Co..  Ga.,  Warrenton,  Oa. 
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The  Yardley    Bridge   across   the  Dela- 
ware River,  Philadelphia  &  Read- 
ing  R\ . 

Tlic  riiilailcliiliia  i*t  Ivcadiii,;;-  Ify.  ('<i.  has  just  niin- 
pluted  iH'ar  Yanlli'v.  i'eiui.,  one  of  the  hirgi>st  twu-trark 
concrete  railway  bridges  iu  existence.  This  bridge  is 
located  on  the  line  of  the  New  York  division  between 
Xew  York  and  Philadelphia  at  the  crossing  of  the  Dela- 
ware Eiver,  and  replaces  an  old  wrought-iron  deck  truss 
bridge,  which  has  been  in  Tise  since  187(). 

The  old  bridge  consisted  of  two  fiO-ft.  deck  |)late-giriler 
spans  and  M'\rii   wrcui  .;lil-ii'(iii  (Un  k  trusso.  nne   V.'n   I't.. 


niadi'  up  nf  11  arches,  11  of  which  are  iJO  ft.  'J  in.  in 
clear  span,  and  three  85  ft.  1  1  in.  clear  span.  The  struc-. 
turc  is  divided  ill  two  by  a  middle  abutment  pier  'M  ft. 
in  width,  wlieicas  the  intermediate  piers,  which  are 
stable  only  under  balanced  dead  load,  are  10  ft.  in  width. 
There  is  a  rising  grade  to  the  eastward  of  0.28  ft.  every 
KM)  ft.  The  bridge  carries  two  tracks  13  ft.  c.  to  c, 
and  is  31?  ft.  wide  from  out  to  out  of  coping.  The  base 
of  the  rail  is  about  the  same  elevation  as  the  old  briflgc. 
that  is,  70  ft.  alio\c  low  water  in  the  river,  and  about  80 
ft.  above  the  bed  rock. 

This  bed  rock  is  I'ouiul  vt  ry  close  to  the  river  bottom 
and  was  utilized  in  all  piers  aiul  abutments  for  a  fouii- 
(laliiui.      As  oi-igiiiailv   desigiieil.   the   two  end   abutments 


Fig.  1.  A'lEW  Just  bkfoiu:  Completion  of  Phil.\delphia  &  Eeadixg  R.R.  Bi!Idge  across 
Delavvahe  Rivei!,  at  Y'ardley,  Penjn. 

(C>ld   iron    truss   bridge   in  bacliground.) 


one  170  ft.,  and  five  200  ft.  in  span.  It  had  trusses  26  ft. 
8  in.  in  dejith,  and  a  rail  elevation  some  70  ft.  above  the 
river.  This  bridge  was  erected  iu  1875  and  opened  for 
service  iu  May,  1876.  It  was  built  Jointly  by  the  Xorth 
Pennsylvania  R.R.  Co.  and  the  Delaware  &  Bound  Brook 
R.R.  Co.,  P.  H.  Savior  being  chief  engineer  and  the  late 
D.  McX.  StanflPer,  for  many  years  Editor  of  Exgixeer- 
IXG  Xew.s,  resident  engineer.  The  masonry  was  built  by 
McGrauus  &  Fitzpatrick,  and  J.  H.  Cofrode  &  Co.  were 
the  contractors  for  the  iron  work.  It  was  strengthened 
iu  1883  by  the  introduction  of  an  additional  middle 
truss,  adding  50%  to  the  strength  of  the  trusses  and 
lOO^f  to  the  floor  system. 

Desigx 

The  new  bridge  parallels  the  old,  with  center  lines  35 
ft.  apart,  connection  to  the  main-line  tracks  being  made 
by  easy  curves  about  one  thousand  feet  back  from  the 
abutment  of  the  bridge.  The  new  bridge  has  a  total 
length  l)etween  ends  of  abutments  of  1445.5  ft.  and  is 


Were  to  rest  ou  concrete  piles,  but  as  described  hereafter 
this  project  was  abandoned  and  the  abutments  were  car- 
ried to  rock. 

The  piers  are  sidid  plinths  resting  as  before  noted  on 
bed  rock,  and  having  plans  symmetrical  about  a  longi- 
tudinal center  line.  Each  pier  is  provided  with  a  cut- 
water extension.  The  upstream  noses  of  Piers  2  to  11  in- 
clusive are  protected  by  bent  steel  plates  ISxiA  in.  thick, 
anchored  to  the  pier  by  -^-in.  round  bolts.  The  side  and 
end  faces  of  the  piers  have  a  batter  of  Y^  ^^-  to  the  foot. 
The  lower  section  is  capped  by  a  coping  course  11  ft. 
wide  and  3  ft.  thick,  the  top  of  coping  being  about  I  ft. 
below  the  springing  line  of  the  arch. 

Below  the  arch  spring  the  abutments  are  solid  plinths 
similar  in  section  to  the  piers  and  extending  as  the  piers 
to  solid  rock.  The  side  walls,  which  extend  up  as  span- 
drels above  the  arch  spring,  have  an  overhang  to  the 
rear,  which  overhang  carries  the  railing  back  from  the 
main  pedestal  of  the  abutment.  The  earth  fill  tails  down 
alongside  of  the  abutment  and  is  held  bv  low  toe  walls. 
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The  arch  ribs  are  full-width  reiuforced-coacrete  rings, 
curved  to  a  five-centered  arch.  They  are  reinforced  with 
two  lines  of  reinforcing  rods,  one  at  the  intrados  and 
the  other  at  the  extrados,  each  being  of  %-in.  square 
twisted  rods  spaced  7  in.  c.  to  c.  These  are  tied 
together  with  transverse  rods  y^  in.  square  and 
spaced  3  ft.  c.  to  c,  but  are  not  connected  with  rods 
in  a  vertical  plane.  The  arch  rib  is  peculiar  in  one 
respect,  in  that  its  actual  thickness  is  greater  than  its 
showing  thickness.  As  will  be  noted  from  the  halftones 
and  from  the  elevations  of  the  arch  in  Fig.  2,  the  show- 
ing face  of  the  arch  rib  is  3  ft.  6  in.  deep  at  the  crown, 
enlarging  to  a  radial  depth  of  about  7  ft.  at  the  spring- 
ing line.  In  reality,  the  arch  rib  is  3  ft.  6  in.  deep 
at  the  crown,  but  enlarges  at  a  much  greater  rate  to 
a  depth  of  about  13  ft.  6  in.  at  its  juncture  with  the 
adjoining  arch  over  the  middle  of  the  pier.     The  rcin- 


These  spandrel  walls  are  of  gravity  section  and  solid 
throughout.  They  have  between  them  a  iill  made  up 
of  one-  and  two-man-size  .stones,  which  are  carried  to  the 
subgrade  of  the  roadbed  where  the  regular  ballasted 
roadl)ed  is  laid. 

The  pila.sters  are  carricil  up  al)o\e  the  base  uf  the 
rail  about  5  ft.  and  extend  behind  the  face  lines  of  the 
arches,  providing  refuge  bays  at  the  track  level,  and 
together  with  the  intermediate  concrete  posts  and  two 
lines  of  4-in.  galvanized  iron  pipe  form  the  railing. 

Expansion  is  provided  in  each  arch  by  vertical  con- 
struction joints  in  the  spaiidrrl  walls,  rising  as  shown 
in  Fig.  2. 

The  waterproofing  of  the  arches  is  composed  of  five 
layers  of  felt,  protected,  by  one  layer  of  hard  brick  thor- 
oughly mopped,  applied  to  the  tops  of  the  arches  be- 
tween the  spandrel  walls   and   flashed   up  in  the  innei' 


Expansion  Joinis  covered 
vifh  single  ply  burlap  12  "r/ide, 
_  laid  in  asphalt  compound 
\  and  thoroughly  mopped 
with  compound,  laid  under 
{the  felt. 


Drainage 
Manhole^- 


Springing  L  ine ,  El.  -43.36 
Fig.  2.  Diot.mls  oi'  Ahch  of  Y.^kdlky  Bridge 


forccniciit,  liowcver,  follows  tlic  real  dc])th.  not  the  show- 
ing (lc])lli,  of  the  arcli,  as  shown  on  Fig.  2. 

In  erecting  the  arch  the  siiowing  face  deptli  was  built 
first  and  the  extra  depth  ])laced  after  the  arch  renters 
were  struck.  It  will  be  seen  from  Fig.  2  that  the  arch 
rii)  as  first  built  to  the  showing  thickness  carries  on  its 
top  a  section  ('([uivalcnt  to  tiic  dilfcrcncc  between  tlie 
siiowing  de])tli  ami  tjie  real  dcjitb,  and  that  this  sec- 
lion  is  tied  into  tiie  showing  arch  rib  when  it  is  coini)ieted 
iiy  roughening  .steps  left  in  the  extrados  of  the  slunving 
arch.  A  view  looking  down  on  one  of  the  showing  arches 
is  given  in  Fig.  4,  showing  the  roughened  surface  ))re- 
paratory  to  receiving  the  additional  arch  rib  section.  This 
additional  section  extends  only  to  within  8  ft.  fi  in.  of  the 
outer  edges  of  the  rib,  this  2  ft.  6  in.  space  being  filled 
with  the  vertical  spandrel  walls,  whicli  are  thus  on  the 
showing  faces  continuous  from  the  showing  arch  ribs  to 
the  coping  of  the  railing.  The  spandrels  are  tied  into  tlu; 
np))er  part  of  the  ril)  with  anchor  lioits  (Fig.  2). 


faces  of  the  s])andrels  about  12  in.,  except  directly  over 
the  pier  where  the  flashing  extends  4  ft.  above  the  tops 
of  the  arches.  All  vertical  expansion  joints  and  hori- 
zontal construction  joints  are  protected  by  a  single  layer 
of  ])repared  buila|i  12  i]i.  wide  thoroughly  mopped  with 
an  asphalt  compound.  This  burlap  is  carried  under  the 
coping  in  all  expansion  joints. 

The  drainage  of  the  bridge  is  taken  care  of  by  means 
of  an  S-in.  cast-iron  pipe,  extending  from  the  valleys  over 
the  piers  to  the  soffit  of  the  arch  (Fig.  2).  Tt  was  at 
one  time  intended  to  place  ti'ack  tanks  just  west  of  the 
bridge,  but  experience  showed  that  track  tanks  which  were 
in  service  near  the  ajiproachcs  to  the  old  bridge  resulted 
in  an  excess  of  water  s|>lashcd  fnun  the  tanks  onto  tlic  old 
bridge.  At  one  tinu^  tliis  splashing  was  so  great  in  the 
winter  that  a  dangerously  heavy  coating  of  ice  formed  on 
the  old  bridge  members.  Rather  than  subject  the  new 
l)ridg(!  to  the  possible  excess  of  water  from  the  tanks  and 
also  from  ywssible  freezing  in  the  fill,  the  railway  com- 
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].iiii.v   hn-.  ,l,vi,|,.,l   1,1  iiiovo  111,'  iHVM'iil    (iinks  «ln,li   iiiv      (,r   1  :  ■.' :  1.      Kinhcddcd  atones  wcr.'  nllowod  in  the  foim- 
l,Hal,Ml  Just    ui'st   ,,r  liu'  ,>l<l   ImiiI-v  ,111   til,'  ,'iiii.Miikini'nl      (liili.,ii>  :in,l   piers.  I)iit   nut   in  the  nr.-ii  rings  or  S|)an«lrfl 

;ilil>n)auhos,  iilidiit  11  mil,'  iiiul  i  lin  ,-,|ii,iiI,ts  wvsI  mimI  tli,"      «mIIs.      On,-   i,,   tw,,- n-sizu  stuni-s   were   used   for  this 

wori<  ,>!■  c'unslrui-tin--  ilu'in  is  n,,u   in  |m',,,hivss.  |,iii'l„.s,.  ami    |n,„iirf,|    Inini  ii   local  quarry  for  the  New 

Embedded  in  eiicli  of  tli,'  s|,an,li-,.l  walls  is  a  l-way  vil-  .l,Ts,.y  si, I,.  ,,!'  the  ljridj,'e  and  imported  Ktoiie  on  the  J'enn- 
rified  ehiy  eonduit  with  nianiuih's  pla,v,l  al  fivipn'iit  in-  syhania  si,le.  'I'lie  (luimtity  of  stone  iiKcd  varied  in  flif- 
tervals  to  earry  the  jin'seiit  ami  rutin-,.  Iiii,.s  ,,1'  t,'l,'pli,,ii,'  I'lTcnt  courses  of  the  work,'  dei)eiiding  nj.on  the  eonveii- 
and  telegi-apii  wiiv.  jcnce  of  tlie  stone  piles  ajid   tlie  ability  of  the  derricks 

The    forms    ol'    the    brid>;v    were    made    exceptionally      t,)  handle  the  ,'oii,  r,'t,'  an,!  pla,-,'  it  in  the  forms  as  fast 

smooth  and  tifiht,  as  noted  below,  so  that  no  surface  fin-      as  it  reaih,,!  Iln'in   IV th,.  niivcr.     As  it  was  necessary 

ish  other  than  that  fornunl  by  sitadin,;;'  a.sjjainst  these  forms      t,)  use  the  same  ,l,Tri,k   lor  both  ,-,,ii,'rcte  ami  stone,  the 

si, me  was  ])laced    \vli,'ii   ,-,iiivciiii'nt,   the  ,'oncrete   having 
the  j)referuiice. 

The  coping  was  compos,',!  ,if  a  1  :  :i :  fi  mixture  and  the 
railing  jiosts  of  a  ]  :  'i :  4  graiuililhi,-  mixture,  the  stones 
U'v  til,'  p,ists  being  of  a  '  i-in.  trap  rmk  I'b'aned  of  dust. 

A  slaiiilard  portlan,!  c'liu'iit  t,'st,',l  by  tlii-  I'ailroail 
(•,im])any  in  its  laboratories  at  Kcailing,  I'enn.,  was  used 
on  all  the  work.  The  sand  used  in  the  concrete  on  the 
t'ennsylvania  side  of  the  bridge  was  a  w-ell  graded  bar 
sand  dredged  from  the  Delaware  Kivcr  near  Burlington, 
X.  J.  That  used  for  the  Xew  Jersey  was  a  hank  sand 
from  Birmiugham,  X.  J.  Freight  rales  governed  the 
cuitractor  in  using  the  two  different  sands.     While  the 


Fig. 


Vii:w   L()0]';ix(i  'Wkst  across  Yahdley  Bkidgk 

DUIilXG    (,'OXSTIiUCTION 
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^Ult,',l 


_'xtrenielv  good 


was  required.     Th 
.surface  texture. 

Loads  and  Stresses — The  bridge  was  designed  for 
the  standard  P.  &  R.  Ry.  loading  for  a  5500  lb.  per  lia. 
ft.  of  train  preceded  liy  two  8-8-0  locomotives  and  tend- 
ers, with  55,000  lb.  on  driver,  27,500  lb.  on -pilot  and 
44,000  on  tender  axles.  The  permissive  maximum  limit 
of  compressive  strength  in  the  arch  ring  was  300  lb.  per 
sq.in. 

ilATKRlALS 

The  concrete  used  was  of  two  ,  lasses.  A  1 :  "2  :  4  mix- 
ture was  used  in  the  first  4  ft.  of  the  foundation.  Fmm 
this  point  t,i  the  springing  line  of  the  arches  the  mix- 
ture was  1:3:0  and  the  arches  and  sj^andrel  walls  were 


P'lG.   4.   ViKW   oi-   Alien    Riii   ni-i-oi!i-:  the   Hacxchixg 
Tiiu-KXKss   Was   .Vddicd 

(Cn'oleway  towei-  passing  through  arch  barrel) 

s]jecifications  called  for  crushed  rock  to  he  used  in  all 
concrete,  the  contractor  was  allowed  to  use  river  pebbles 
for  the  Pennsylvania  side  of  the  structure,  these  being 
Avell  graded  in  size  from  1^4  ^^  1^/4  iii-  Crushed  stone  was 
used  for  the  Xew  Jer.sey  side,  ranging  in  size  from  11/4  in. 
to  a  small  percentage  of  dust,  being  the  run  of  crusher. 

The  total  quantity  of  concrete  of  all  kinds  in  the  bridge 
is  34,670  cu.yd.,  made  up  of  the  following  materials: 
Cement,  42,363  bbl. ;  crushed  stone  and  pebble,  37.172 
tons;  sand,  21,954  tons;  embedded  stone,  2558  tons;  steel 
reinforcement,  262.5  tons. 

The  total  area  of  surface  to  be  waterproofed  will 
amount  to  about  42,000  sq.ft.  The  stone  spandrel  filling 
will  ain,)unt  to  about  7500  tons.  There  were  used  for 
construction  ])urposes  about  1,400,000  ft.  b.m.  of  lumber. 
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800,000  ft.  of  which  wa^  required  for  the  eeuteriug  of 
the  arches. 

C'O.VSTRrc'TlOX 

Plaxt — As  a  matter  of  couveuieuee  and  particularly 
to  promote  the  facility  in  procuring  material,  work  was 
conducted  from  both  sides  of  the  river,  duplicate  plants 
being  located  on  the  Xew  Jersey  and  on  the  Pennsyl- 
vania shores.  Figs.  5-6  show  at  the  left  the  plant  as  in- 
stalled on  the  Pennsylvania  shore  up  to  the  state  line 
m  the  middle  of  the  river,  and  the  right  the  plant  in- 
stalled extending  from  the  Xew  Jersey  side  up  to  the 
same  state  line. 

At  the  Penn.sylvania 
half  of  the  bridge  the 
materials  were  shipped 
in  over  the  Reading 
Ry.  to  a  siding  at  the 
grade  elevation  of  the 
main  track  and  from 
there  dumped  through 
chutes  over  the  em- 
bankment to  the  stor- 
age pile  below  (for 
tile  sand  and  stone)  and  to  the  wareliouse  (for  the  ce- 
ment).    This  embankment  being  about   45  ft.  high  af- 


foi-dcd  unlimited  capacity  for  the  storage  of  material 
at  practically  no  additional  cost  for  rehandling. 
The  cement  houise,  wdiich  had  a  capacity  of  about  14 
cars,  had  a  narrow-gage  track  laid  on  the  floor  upon 
which  a  car  containing  a  skip  holding  50  bags  could 
be  operated  to  serve  the  mixer  about  100  ft.  dis- 
stant.  A  derrick  placed  near-by  controlled  the  sand  and 
stone  dumjis  as  well  as  the  cement  from  the  storage  liousc 
to  the  mixing  plant,  from  which  a  narrow-gage  track 
ran  out  to  the  bridge  proper. 

On  the  Xew  Jersey  side  the  mixing  plant  was  located 
some  seven  or  eight  hundred  feet  back  from  the  shore 


Fig.  ; 
FiG.s.  5-6. 


.   Pknn'sylvaxia    SlDlC 
Plaxt  Layott  fou  Goxstuuction' 


lit' 1 1, DING  Till'   West 


near  a  siding  of  the  Reading  road,  which  connected  with 
the  Belvidere  division  of  the  Pennsylvania  R.R.  Over 
this  line  all  materials  for  the  Xew  Jersey  half  of  the 
bridge  were  shipped.  A  derrick  operating  a  clam-shell 
bucket  unloaded  the  cars  and  delivered  concrete  materials 
either  to  the  mixing  bins  or  to  the  storage  piles. 

The  mixing  plants  on  both  sides  of  the  river  were  of 
similar  construction,  containing  a  batcli  mixer  sufficiently 
elevated  in  timber  framework  to  dump  the  mixture  into 
ears  or  into  buckets  on  flat  cars.  Above  the  mixer  were 
jjrovided  the  automatic  measuring  and  storage  bins. 

On  the  Pennsylvania  side  of  the  river  construction  was 
carried  on  from  a  temporary  pile  trestle,  built  on  the  cen- 
ter line  of  the  new  bridge,  reaching  to  the  middle  of  tlie 
river  at  Peir  7.  This  trestle  supported  a  20-ft.  gage  track 
for  the  operation  of  a  steel  traveling  crane,  which  was 
used  in  placing  the  cofFer-daTn,.in  excavating  the  ]iicr 
foundations  and  in  placing  the  cohci-ete  from  the  flat  cars 
into  the  foundations  or  forms.  It  iilso  supported  a  nar- 
row-gage track  used  in  transjiorting  concrete,  etc.,  by 
small  locomotives  from  the  mixing  plant.  On  the  Xew 
Jersey  side  construction  was  handled  by  a  series  of  stifP- 
legged  derricks,  placed  south  of  the  bridge  and  midway 
of  the  piers  so  that  each  derrick  served  two  piers.  These 
were  used  in  liandling  the  excavation  and  the  placing  of 
materials  in  the  ])iers.  A  temporary  trestle  carrying  a 
narrow-gage  track  extended  into  the  river  to  a  point 
between  Piers  8  and  9,  and  the  track  from  it  oxtemlcd 
back  to  the  mixing  plant. 

Work  on  the  Pennsylvania  side  started  in  the  middle 
of  the  HiMT  at  I'icr  7,  whicli  was  completed  to  the  spring- 
ing lijie  (it  till'  iinli  bcl'oi'i'  work  was  started  on  Pier 
C,  after  which  it  was  necessary  to  abandon  the  river 
trestle  l)etween  the  completed  piers.  This  work  ])roceeded 
ill    similar    rasliioii    toward    tlic    PciiiisyhaiiiM    shore.      At 

tlic  same  time   work   ])rocrc(liNl    fr Pier  S  east    lowanl 

tlie  Jersey  shore,  working  on  the  temporary  trestles  and 
derricks  there.  While  this  ])reliminary  work  was  going 
on  a  cablewav  on  the  center  line  of  the  new  bridire  waa 
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\)v\nix  iii.-liillfil.     'I'lic   l'ciiiisylv;iiii;i   lowiT  fur  iliis  <'iilili-  quired    11,1(10    liii.fl.:    ll,c   .-(■i-(iii(l   driviiif,'   of    live  diiins 

u:\y  was  Idiali'd  liclwrcii  ilic  ursi  aluil  iiinil   and   I'lcr   1;  riM|iiircd   lojisu  liii.l't.,  iiiiil  llic  lliird  driving,   li,""'  'i'l- 

ihc    New    .Ici'scy    lower    hclwcrii     I'lrr     I.')    and    llic    rasi  11..  n   total  of  Xi,(>m  liii.ft.     It  will  lie  .swil  that  mo.sl  of 

aliidnicnt.     It   liad  a  clcai'  span  of   ri'.'ti  f|.  lii'lwci'n  tnw-  tin'    jiilin;,'    was    used    tlircc    tiinc.«.      With    the   uxcei)tioii 

iM's   l;'.')   ft.  lii,i;li.     Tlu'si'  lowers  were  o(  l<in,n--lcaf  yellow  of  a  section  cd'  il.e  dam  a1    I'icT  1 -'i,  which  was  allowed  to 

jiine,    suppoi'ied    on    eonirele    fomidal  ions.      They    wer"  remain    to    |n-oleel    I  lie   liank   of  the   trestle  water  power 

coiiiposed  of  eielit   Ivxlv'-in.  posis  Id  a  liei.urd  of  IS  ft.  and  canal,    all    ilie    IS-fl.    Iciif(tiis   (d'    piiiiif;    were    recovered. 

■fdiir  ]i()sts  I'm'  the   remainder  of  the  distance  to  the  top.  The  loss  to  the  contractor  hy  reason  id"  the  steel  splitting 

all    posts   heing  hrac'ed  l)y   3\V^-iii.   sticks.      A   saddle  at  o])eM,  or  heiidintr,  or  otherwise  l)ecoiiiiii<f  damaged  so  as 

the  top  of  three  12xl4-iii.xG-ft.  oak  tiinhers  sii]iportcd  the  to  he  worthless  for  further  u.se  did  not  e.\c(?ed  r)%  of  the 

cahle.     A  total  of  ahont  '>S,i)Ol)  h.m.  (d'  liimher  was  i\<i'i\  total,   so   that    id'   the   C:!?    pieces   hroii;rht    on    the   work, 

in  each  of  these  towers.     The  main   calilo  was   l-'j    in.  in  fiilO  were   recovered   and  a\ailalile   for  iise  (jii  other  work. 
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diameter,  made  iiji  <d'  six  strands  of  19  wires  each  (d' 
plow  steel  with  an  ultimate  stress  of  112  toii.s.  The  oahle 
was  supported  on  an  A-frame  at  the  center  pier,  dividing 
it  into  two  spans,  each  of  which  was  operated  by  an 
engine  at  the  respective  ends  of  the  cableway.  The  in- 
stallation was  made  by  the  S.  Flory  Mfg.  Co.,  of  Ban- 
gor, Peiiu.  This  cableway  was  used  for  the  remainder 
of  the  concrete  work  above  the  springing  line  of  the 
arches  and  in  placing  the  forms  and  centering. 

In  building  the  spandrel  walls  a  movable  sawmill  in- 
stalled by  the  contractor  proved  of  great  economy  in  re- 
sawing  the  heavy  lumber  required  in  the  heavy  part  of  tlie 
work  into  the  smaller  sizes  for  use  in  the  pilasters  and 
I'ai  lings. 

Foi^XDATioxs — All  of  the  jjiers  were  founded  on  bed 
voek,  being  placed  in  coffer-dams  built  of  steel  sheet  pil- 
ing driven  with  a  .steam  hammer  through  a  maximum 
of  6  ft.  water  (summer  stage)  and  8  ft.  of  heavy  gravel, 
sand  and  boulders  to  the  bedrock.  Most  of  the  uiiwater- 
ing  of  the  coffer-dams  was  done  with  tw"o  6-iu.  pumjis. 
Some  difficulty  was  experienced  at  fir.st  in  lowering  the 
water,  but  this  was  checked  by  placing  burlap  bags  filled 
with  earth  against  the  outside  of  the  piling.  Long  wire 
rods  were  used  to  puddle  the  gravel  and  silt  along  the 
outside  of  the  joints.  This  assisted  very  materially  in 
closing  up  any  leaks  through  them.  The  excavated  ma- 
terial was  jilaeed  on  the  otitside  of  the  dams,  which  also 
aided  in  reducing  the  leakage.  Although  the  piles  in 
many  instances  penetrated  the  top  stratum  of  the  .shale 
rock  some  13  or  18  in.,  a  great  deal  of  water  came  into 
the  dams  at  the  bottom  of  the  piling  and  interfered 
in  the  placing  of  the  foundation  concrete.  The  dams 
were  aliout  21  in.  wider  than  the  neat  foundation  lines 
of  the  piers  and  this  space  was  taken  advantage  of  in 
leading  the  water  around  the  outside  of  the  concrete  to 
the  pumps  at  the  end  of  the  dam. 

Enough  of  the  steel  piling,  which  was  12  in. -sections 
18  ft.  long,  was  ptircha.sed  to  cover  five  dams,  or  abotit 
11,500  lin.ft.     The  first  driving  of  five  coffer-dams  re- 
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Tlie  abutments  were  originally  designed  to  be  built 
on  cojicrete  piles  driven  to  rock.  This  construction  was 
adopted  on  account  of  the  proximity  of  the  new  abut- 
ments to  those  of  the  old,  and  the  fact  that  the  west  abut- 
ment was  founded  about  30  ft.  above  the  rock  and  the 
east  abutment  about  20  ft.    The  west  abutment  was  first 


The  method  of  building  the  abutment  is  shown  in 
Fig.  7.  Excavation  to  bedrock  between  steel  sheet  piles 
was  first  made  for  the  southern  half  of  the  new  abut- 
ment, which  half  was  about  l.j  ft.  south  of  the  south 
face  of  the  old  abutment.  This  precaution  was  taken 
because  the  new  abutment  was  so  far  below  the  old  as  to 
endanger  the  stability  of  the  latter,  if  excavation  were 
made  close  up  to  it.  In  order  further  to  preserve  the 
stability  of  the  existing  abutment  carrying  the  main  line 
railway,  trestle  bents  were  driven  under  the  track  just 
beyond   the  abutment    (see   Fig.   7). 

The  south  half  of  the  new  abutment  was  carried  to 
Elev.  61  (well  above  the  springing  line  of  the  arch)  ami 
the  (lid  abutment  then  braced  across  to  the  new  con- 
crete, while  the  intervening  half  of  the  new  abutment 
was  built. 

At  the  east  abutment  the  excavation  was  carried  down 
to  the  top  of  the  40-ft.  sheet  jnling,  shown  in  Fig.  T. 
without  the  use  of  a  crib,  the  bank  being  sloped.  The 
excavation  was  then  carried  to  rock  without  the  parti- 
tion bulkhead. 

There  was  a  slight  settlement  of  about  4  in.  noted 
in  one  end  of  the  old  abutment,  Init  nothing  more  serious 
resulted.  A  great  deal  of  water  was  encountered  in 
the  excavation  and  much  of  it  had  to  be  raised  about  43 
ft.  One  10-in.  and  one  6-iu.  centrifugal  pump  were  used 
in  unwatering  the  excavation. 

Mkthod  of  Laying  up  Arches — As  noted  previously 
in  this  article,  the  piers  were  com])leted  up  to  the  spring- 
ing line  of  the  arches  successively  from  the  center  towanl 
each  side  of  the  river  before  any  work  was  started  on  th" 
arch  ribs  proper.     These  piers  were  carried  up  uniformly 


Vi<;.  10.  Vii-w  or  Two  .\i;riri.:s  rxmcrt  roxsTiUTTiox.   Siiowixfi  ri:vTi:i;[vn 

attempted.  Here  about  :',:,  of  the  ( 'licnowrtb  |ialtcrn  to  tb..  beginning  of  ibc  ardi  curve  in  rectangular  box 
piles  were  driven  to  Ibc  gravel,  and  in  cacb  case  it  was  form.  Above  that  jxiinl  the  |KMiioiis  of  the  arclu's  which 
impo.ssible  to  penetrate  furtbcr.  'I'lic  \u\v-  wvw  badly  were  .M'lf-sup])orted  were  cn'dcd  as  a  lialanced  load,  ex- 
broken  at  tlie  ends  and  .several  were  broken  and  .-beared  tending  out  on  either  side  of  llie  pier  in  tln'  forin  shown 

off  below  the  surface,  .so  that    it    wa>  deeiiieil    nnwise  to  in   Fig.  S.     This  porlii f  ihe   pier  was   known   as  the 

proceed   with   this  constnu-tion,   and    arrangetnenls   were  "und)rella." 

made  to  excavate  to  rock.  When    the    ])iers   were   coniiileieil.   anb    centering   was 
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civctt'il  for  ill,'  Iniii'  .-iivhcs  iKMivsl  the  ,,-iii,.r  nivli  on 
the  roiiiisvhaiiiii  side  nT  tlir  i-i\ri-,  iIkh  i>,  Ai'i-lics  I,  .">. 
<!  anil  :.  anil  concruting  ])nHTcilril  I'mni  ilir  ri'iilcr  inn- 
louanl  liio  Peiuisylvania  side  in  smli  fasliimi  iis  to  plan' 
a  lialamed  loailiug  on  eac'li  of  tlu'  inittTs  suLressiwIv. 
Fig.  12  and  tlu-  accompanying  tabic  will  show  the  method 
of  laying  up  these  arches,  it  being  understood  that  new 
centering  was  provided  I'm-  each  successive  arch  with  the 
exee])tions  noted  hehnv  under  '•Forms  and  ( Vntcriii^'." 
It  will  he  noted  tViini  the  drawing  of  tlir  anh  in  Fi-.  1? 
that  the  arch  rihs  were  dividnl  iiitn  li\,.  sect  inns,  raih 
sell  inn  extending  for  the  wlmle  width  of  the  arch  rih, 
and  having  a  balancing  section  on  (he  opposite  side  of 
the  crowu  of  the  arch.  They  arc  seetimi  .1  near  the 
crown,  section  B  at  the  haunch,  section  ('  near  the  sprimr- 
ing,  section  A'  the  key  at  the  crown,  and  .section  11,  the 
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final  so  called  ■•haundiing"  addition,  which  liroughl  the 
.showing-depth  thickne.ss  of  the  arch  rib  up  to  the  full 
thickness.  Xo  centers  were  struck  until  at  least  three 
of  the  adjacent  arches  had  been  keyed. 

The  sections  were  laid  up  from  the  center  of  the  bridge 
toward  the  end,  so  that  no  two  sections  on  the  same 
side  of  one  arch  would  be  laid  on  the  same  or  successive 
days,  and  so  that  the  progress  of  section  laving  on  each 
dam  would  follow  the  order  A,  B,  C,  K,  H.  The  order 
of  laying  is  best  understood  from  the  accom])anying  tab- 
ular representation  in  Fig.  13.  The  "haunching"  sec- 
tion H  v.as  not  placed  until  the  key  section  had  received 
a  hard  set,  and  the  centering  was  required  to  be  main- 
tained imder  a  completed  arch  ring  for  at  least  30  days. 
Two  opposite  sections  amounted  in  contents  to  about  a 
ten  hours'  run  of  the  mixing  plant.  The  .joints  of  the 
sections,  it  will  be  noted,  correspond  with  the  expansion 
joint  of  the  arches,  as  shown  in   Fig.   2.     Tn  order  to 


preunl  the  bonding  of  one  section  with  tlie  olh<T,  and 
to  form  a  ciisliion  between  them,  corrugated  asbestos 
hoards  were  placed  on  the  sides  of  each  joint. 

F<)it.M.s  ANij  C'i;.\ti;k.s— Especial  care  was  taken  to  pro- 
(lui-e  strong  and  economical  forms.  Those  for  the  piers 
(as  well  as  for  all  the  rest  of  the  bridge)  were  made  of 
uniform   standard   sizes   ,~o   that    tlicv  coidd    be   used   over 
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and  over  again  on  the  various  piers.  The  section  on 
the  pier  proper  comprised  two  parts,  one  for  tlie  lower 
plinth  and  one  for  the  umbrella  form.  Fig.  9  shows 
the  details  of  the.se  forms  and  Fig.  8  is  a  view  of  the 
^lmbrella  forms  in  position. 

The  forms  for  the  piers  were  made  up  in  sections 
measuring  about  12xlG  ft.  They  were  composed  of 
8xl0-in.  horizontal  timbers,  spaced  about  i  ft.  c.  to 
c.  as  shown  in  the  drawing,  and  provided  with  two 
thicknesses  of  lx8-in.  boards  placed  diagonally  for  the 
lagging.  Upon  the  face  of  this  lagging  was  tacked  sheets 
of  Xo.  22  galvanized  sheet  iron  against  which  the  con- 
crete was  spaded,  as  noted  before.  These  forms  were 
assembled  on  the  shore,  pronded  with  special  lifting 
rods  so  that  they  could  be  carried  into  the  position  with 
the  derricks.  They  were  held  in  position  with  34-in. 
rods  and  4x6-in.  timber  spreaders  across  the  pier.  At- 
tached to  the  ends  of  the  rods  were  wrought-iron  swivels, 


1108 


E  X  G  I  N  E  E  E  I  X  G     NEWS 


Vol.  G9,  No.  23 


receiving  the  square  nuts  of  stub  holts  which  passed 
through  the  forms  to  outsiile  vertical  waling  pieces.  The 
stub  bolts  e.xtended  several  inches  into  the  concrete  and 
were  removed  to  release  the  form,  leaving  the  bolt  holes 
in  the  concrete  to  be  closed  with  mortar.  The  forms 
were  adjusted  to  line  at  the  top  by  turnbuckles  attached 
to  2x2x%-in.  angle-iron  cross-braces,  which  were  an- 
chored into  the  lower  section  of  the  concrete  previously 
placed.  After  the  concrete  was  placed  in  the  section  of 
forms  as  described  above,  the  forms  were  removed,  lifted 
up  and  attached  to  the  angle  iron  as  noted. 

The  umbrella  forms  were  built  in  the  same  way  after 
the  same  general  design,  altered  to  suit  the  peculiar 
shape.  Details  are  shown  in  Fig.  9.  In  this  drawing  the 
method  of  attaching  the  cross-bracing  iron  bars  to  the 
anchor  angle  iron  should  be  noted.  Fig.  11  shows  the 
interior  of  one  of  the  pier  forms  before  the  placing  of 
the  concrete.  The  smoothness  of  the  surface  which  is 
provided  by  the  galvanized  steel  is  particularly  noticeable. 
All  these  forms  were  used  over  and  over  again  with  a  very 
small  percentage  of  failure  and  with  a  very  large  de- 
gree of  economy.  The  upper  parts  of  the  pilasters,  the 
spandrel  w'alls  and  the  arched-rib  forms  were  all  built 
after  the  same  style  as  the  ones  noted  above  witli  the 
alterations  to  fit  the  particular  cases. 

The  main  centers,  shown  in  Fig.  10,  were  made  up  of 
seven  ribs,  having  a  clear  span  of  about  70  ft.,  supported 
at  the  ends  on  inclined  timber  bents  resting  on  the  cop- 
ing of  the  piers,  and  suspended  from  the  umbrella  sec- 
tion by  means  of  seven  li^-in.  rods  passing  through  the 
concrete  to  the  back  of  the  arch.  The  coping  of  the 
piers  was  reinforced  with  T-rails  to  take  the  thrust  of 
the  loaded  centers,  and  in  the  middle  the  centers  were 
supported  by  timber  towers  measuring  21.\33  ft.  at  the 
base  and  founded  upon  14  timber  piles.  Four  sets  of  oak 
wedges  were  used  under  each  rib,  which  were  built  in  half 
sections  for  ease  in  erection.  The  centers  for  Arches  1 
to  11  inclusive  were  all  built  new  for  the  respective 
arches.  In  Arch  12,  the  ribs  were  all  new  except  one, 
wliich  was  rebuilt  from  a  !)fi-ft.  9-iii.  I'ili.  Tn  Arch 
13,  four  ribs  were  new  and  llircc  rclniih.  and  in  Arch  11 
all  seven  ribs  were  rebuilt  from  other  centers.  All  the 
forms  and  arch  centers  were  of  short-leaf  yellow  pine 
and  were  designed  by  the  contractor. 

In  framing  the  centers  they  were  given  an  additional 
height  at  the  crown  of  about  1%  in-  above  the  plan 
height  to  allow  for  any  compression  in  the  centers  and 
in  anticipation  of  some  settlement  after  they  were  struck. 
Levels  were  taken  on  the  centers  before  and  after  com- 
pleting the  crown  section  (section  .1),  on  completion 
of  the  key  (section  A'),  and  before  and  after  striking 
the  centers.  The  greatest  deflection  was  at  the  time  of 
completing  the  crown  sections  which  ran  from  0.05  to 
0.13  ft.  In  the  first  centers  that  were  built  an  attempt 
was  made  to  obtain  the  additional  height  at  the  crown 
by  mani])ulating  the  wedges,  but  this  proved  unsatisfac- 
tory. The  remaining  centers  were  then  framed  so  as 
to  give  the  required  1^/j  in.  additional  height  at  the 
crown.  Most  of  the  {.rchcs  deflected  .'io  as  to  be  about 
1/4  in.  below  the  plan  elevation  at  crown  at  the  striking 
centers,  and  ff)ur  of  the  arches  were  Vj  in.  higher. 

Per.soxxel 

The  construction  work  on  tlie  bridge  was  carried  on 
under  the  direction  of  the  Philadelphia  &  Reading  Ry., 


of  which  William  Hunter  is  chief  engineer,  the  work 
being  in  direct  charge  of  Edwin  Chamberlain,  assistant 
engineer,  with  H.  L.  Laning,  assistant  engineer  on  the 
ground.  The  contractor  for  the  entire  work  was  the 
Talbot  Construction  Co.,  of  New  York  City,  and  their 
superintendent  on  the  job  was  John  E.  Jones.  Work 
was  started  on  May  15,  1911,  toward  assembling  the 
])Iant.  On  July  21,  1911,  the  first  concrete  was  de- 
jiosited.  The  bridge  is  now  nearly  completed,  and  is 
expected  with  the  approaches  to  be  ready  for  laying  of 
rails  about  July  1.  No  date  has  yet  been  fixed  for  the 
o]iening  to  travel. 

Reclamation    of  Swamp  Lands  in 
North  Carolina* 

By  Joseph  Hyde  Prattj 

In  North  Carolina  the  problem  of  reclamation  of  the 
swamp  lands  has  been  worked  out  more  systematically  than 
in  any  of  the  other  South  Atlantic  states.  There  are  approx- 
imately 4505  sq.mi.  (in  the  eastern  part  of  the  state),  a 
large  proportion  of  "which  is  susceptible  to  reclamation. 
Some  of  the  swamp  areas  do  not  contain  land  well  adapted  to 
agricultural  purposes,  but  vast  areas  would  be  capable  of 
growing  a  variety  of  products,  and  these  would  not  be  far 
from   railway  transportation. 

There  are  three  distinct  classes  of  swamp  areas.  The  first 
is  the  great  gum  and  cypress  swamp  which  occurs  in  a 
long  narrow  belt  ranging  from  ^-mile  to  two  miles  in  width, 
or  in  an  extensive  area  several  miles  in  diameter.  Origi- 
nally, these  swamps  were  heavily  timbered,  but  most  of  the 
timber  has  been  removed  or  is  under  contract  to  be  removed. 
This  class  of  swamp  land  is  especially  adapted  for  agri- 
cultural purposes,  when  the  excess  water  is  removed,  but 
it  has  little  value  for  reforesting.  The  second  class  is  open 
marsh,  with  very  little  timber  and  that  of  poor  quality. 
The  drainage  has  to  be  deeper  and  the  soil  is  not  as  easily 
brought  into  a  good  state  of  cultivation  as  that  of  the  first 
class.  The  third  class  is  the  higher  land  along  the  swamp 
areas,  which  it  is  now  possible  to  cultivate,  but  which  is 
constantly    being    drowned  -out    by    excessively    rainy   weather. 

Long  before  the  Civil  War  attempts  were  made  to  drain 
certain  of  the  smaller  swamp  areas,  but  most  of  these  were 
only  partially  successful,  and  attempts  to  drain  on  a  large 
scale  were  failures.  Three  obstacles  formerly  stood  in  the 
way  of  the  drainage  of  the  swamp  lands:  1,  cost  of  clear- 
ing the  land;  2,  the  cost  of  digging  adequate  canals  and 
ditches:  3,  lack  ■  of  >adequate  laws  that  would  permit  the 
carrying  out  of  the  drainage  proposition.  All  these  obstacles 
have  been  removed,  and  it  is  possible  to  drain  successfully 
any  land  that  has  sufficient  agricultural  value.  The  Drain- 
age Act  passed  in  1909  and  amended  in  1911  makes  it  pos- 
sible to  carry  out  any  drainage  proposition,  no  matter  how 
large  or  how  many  counties  it  may  include.  There  are  now 
40  districts  organized  or  in  process  of  organization  in  east- 
ern  North    Carolina. 

After  the  main  canals  and  laterals  have  been  dug,  the 
land  is  cleared  by  cutting  the  trees  and  underbrush;  it  is 
then  burned  over,  leaving  nothing  but  the  large  stumps. 
The  stumps  rot  very  quickly  in  this  rich  soil,  so  that  no 
effort  is  made  to  remove  them,  except  as  thoy  decay.  The 
first  year  after  the  canals  have  been  made,  and  land  cleared, 
the  land  Is  planted  with  corn  by  means  of  a  hand  drill. 
There  is  no  opportunity  of  plowing,  so  that  the  corn  is 
planted  by  simpLv  running  the  drill  into  the  ground  and 
dropping  the  seed.  It  is  impossible  to  cultivate  the  crop 
while  it  is  growing  on  account  of  the  stumps.  The  fires, 
however,  have  destroyed  all  of  the  undergrowth  and  weeds, 
so  that  there  is  nothing  to  interfere  with  the  growth  of  the 
corn.  Land  planted  in  this  way  has  produced  an  average  of 
40   to  50   bushels  of  corn   to   the  acre. 

Another  result  of  the  drainage  of  the  swamp  lands  is  a 
general  betterment  of  the  health  conditions  of  the  section, 
and  also  the  provision  of  good  roads.  In  digging  the  drain- 
age canals,  if  a  little  care  is  exercised  and  with  but  little 
increase  in  the  cost,  a  good  road  can  be  nKide  un  thi'  banks 
of  the  canals,   from  the  earth   thrown   up. 
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A  Borough  Surveyor  and  Master  of 

Works  for  $389  a  Year! 

'I'hc  -IJiiViil  IJur^ir'  ol'  Ivirki  iiillintiiil.  Sr.illiind,  rc- 
ifiillv  iiihiTti-sed  Tor  a  Surveyor  aiul  Master  of  Works, 
to  (le\(ite  lii.s  whole  time  to  his  position,  ami  to  he  paid 
£iSl»  or  $;j<S9  a  year.  in  airoi-ihiiur  \\ith  Iirilish  and 
Scotch  praetiee,  applieauls  U<v  \\\r  |i()sili<iii  were  sou;;ht 
by  public  advertisenieiil.  'Tliry  \iere  (lii'eilcil  In  file  their 
applications  with  the  town  cli'rk  l>y  Apr.  .">,  llM:i,  to- 
gether with  copies  of  testimonials. 

It  might  be  Ihouglit  that  a  place  of  only  '.MDl  popu- 
lation (census  of  11)11),  otfering  a  salary  of  less  than 
$400  a  year,  would  not  demand  very  much  from  its 
surveyor  and  master  <d'  works.  On  tfie  contrary,  much  is 
demanded,  as  may  be  seen  froni  the  following  "regula- 
tions," which  we  reprint  from  the  Ijoiulon  Siirrt'i/ur  for 
Apr.  4.  li)l:i: 

REGUL..\TU)NS  FOR  THE  DUTIE.S  OF  THE  .SURVEYOR  .AND 

M.\STER   OF   WORKS    FOR   THE   BURGH    OF 

KIRKCUDBRIGHT 

Tile  suiveyor  and  master  of  works  will  be  paid,  to  begin 
with,  a  salary  of  £S0  a  year,  and  for  this  salary  he  must  de- 
vote the  whole  of  his  time  to  the  duties  of  his  oflice.  The 
OMfraKement  will  be  for  one  year,  and  thereaftir  at  one 
month's  notice  on  either  side,  and  his  duties  will  bi'  as  fol- 
lows,   viz: 

Slau^htor-HouNe    Depiirtmellt 

Ti>  visit  the  house  every  day  that  cattle  are  being  killed, 
examine  the  carcasses,  and  see  that  any  diseased  meat  is  de- 
stroyed, and  report  such  cases  immediately  to  the  veterinary 
inspector. 

To  collect  the  dues  for  the  animals  killed  in  the  slaughter 
house,  give  the  butchers  receipts  therefo!-.  account  for  the 
dues  to  the  chamberlain  each  week,  and  get  the  counterfoils 
of  the  receipts  issued  to  the  butchers  initialed  by  the  cham- 
berlain. 

Generally  to  see  that  the  housi'  is  kei  t  clean  anj  in  i;ood 
order  and  repair,  and  that  the  regulations  and  by-laws  are 
duly  observed  and  enforced.  To  report  to  the  town  louncil 
every  contravention  of  the  regulations  and  b.v-laws  without 
delay. 

A\'»ter    Depiirtment 

To  see  that  the  water-works  are  kept  in  good  order,  and 
report  any  defects   to   the   convener   of  the   committee. 

To  report  to  the  convener  of  the  committee  from  time  to 
time  the  quantity  of  water  in  store,  the  conditions  of  the 
reservoirs,    springs   and    filter    beds,    and    their    tributaries. 

To  prepare  estimates  of  cost  of  extensions  and  alterations 
of   water    mains. 

To  superintend  all  extensions,  alterations  and  repairs  of 
mains  and  hydrants. 

To  regularly  inspect  all  pipes,  taps  and  cisterns  in  houses 
once  each  quarter,  and  to  enforce  compliance  with  the  regu- 
lations as  to   the   supply   of  water   to   houses,  etc. 

To  regularly  scour  the  water  mains,  and  thoroughly  clean 
out  all  tanks  and  catchpits  in  October  and  February  in  each 
year,  and  to  intimate  to  the  convener  of  the  Water  Com- 
mittee when   this  work  is  to  be  done. 

To  go  around  once  every  week  all  outside  closets  and  see 
that  they  are  kept  clean  and  in  good  order,  and  report  to 
the  proprietor  of  the  premises  and  the  convener  of  the  Pub- 
lic Health  Committee  when  any  of  the  closets  require  atten- 
tion. 

Se^TeraKe  Deiinrtment 

To  prepare  plans,  specifications  and  estimates  of  the  cost 
of    extensions    or    alterations    of    main    sewers. 

To  superintend  all  extensions,  repairs  or  improvements 
of   the    sewerage   system. 

To  see  that  alterations  and  connections  with  private 
drains  are  properly  made  and  tested,  and  that  all  junctions 
are   formed    with    fireclay   collars. 

To  see  that  all  private  drains,  soil  pipes  and  sanitary  ap- 
pliances are  kept  in  good  order  and  repair,  and  intimate  all 
defects  to  the  respective  proprietors  or  their  factors  and  to 
the   convener   of  the    committee. 

To  carry  out  any  special  instructions  which  may  be  given 
him  by  the  council  or  the  convener  of  the  Public  Health 
Committee. 


ItdiiilN    nt'pnrlmrnt 

To  call  rvei-y  morning  before  1»  n'cbtck  on  the  convener  of 
the  Streets  Committee  for  any  InstruclloiiH  he  m»y  have  to 
give,   and   attend    promptly    to   thiHe   inHtructlunH. 

To  Huperlntend  the  repair,  cleansInK  and  wuteriuK  of 
."treets  and  rouds,  and  see  that  all  the  cundullH  for  carrylnK 
the    roof   water    below    the    foot    puvi'mentH    are    kept   clean. 

To  calculate  the  quantity  of  road  metal  required  for  the 
season,    and    mi'asure    the   sami'    when    broken    In    heapn. 

To  prepare  plans,  specifications  and  eatlmatea  of  coKt  of 
any    proposed    Improvements. 

To  measure  contract  work,  and  Klve  certificates  for  sums 
due    to    contractoi-8. 

To  grant  orders  for  opening  the  streets  when  required  for 
connecting  water,  siwir  or  gas  pipes,  and  see  that  the  open- 
ings are  properly  nileil  up  to  the  satisfaction  of  the  com- 
mittee. 

To  see  that  the  burgh  workmen  and  scavengers  besin 
theii;  work  timeously  in  the  morning,  and  go  round  and  see 
tliat    the   work    is   properly    performed. 

BullillnKN    (New    anil    Old) 

To  e.xamlne  plans  of  proposed  new  buildings,  and  altera- 
tions of  existing  buildings,  and  see  that  the  statutory  pi  o- 
^■isions  are  comidied  with:  to  inspect  buildings  during  con- 
struction, and  report  to  the  council  any  case  of  contravention 
of   the   statutory    regulations   or   of  the   warrant   granted. 

(iencriilly 

To  see  that  all  lands,  houses,  fences  and  grounds  belong- 
ing to  the  burgh  are  kept  in  good  order,  the  grass  at  St. 
Mary's  Park  and  Moat  Brae  is  properly  and  regularly  cut, 
and   the    fences    and    seats    kept    in    repair. 

To  prepare  plans,  specifications  and  estimates  of  ccst  of 
any  new  works,  and  superintend  their  execution,  whether  by 
contract   or  by   day   labor. 

To  check  all  accounts  incurred  in  the  various  depart- 
ments, and  submit  same  to  the  Finance  Committee:  and  gen- 
erally to  carry  out  the  instructions  of  the  various  committees 
or   conveners   given   either   orally   or   in   writing. 

To  have  full  control  as  to  the  engagement  or  dismissal  of 
occasional  workmen  when  employed  at  work  ordered  by  the 
council  or  the  convener  of  a  committee,  and  to  pay  the  wages 
of   such    workmen. 

To  report  at  once  to  the  council  or  the  Streets  Committee 
any  insubordination  or  disobedience  to  orders  on  the  part  of 
any  of  the  workmen  or  scavengers. 

To  act  as  inspector  under  the  Shops  Act.  1911. 

To  carry  out  all  the  duties  of  a  burgh  surveyor,  whether 
herein    mentioned   or   not. 

To  undertake  any  other  duties  if  required  by  the  town 
council  at  such   remuneration  as  may   be  determined. 

To  attend  monthly  meetings  of  Council  and  Finance  Com- 
mittee, and  special  meetings  when  required,  and  to  give  in 
a   written   report  of  the   work   that   has  Ueen  going  o;i. 

To  report  at  once  to  the  council  when  he  becomes  aware 
of  any  repairs   being  required   on.  any   of  the   burgh   property. 

To  keep  a  daily  register  setting  forth  each  day  what  he 
has  been  doing,  and  submit  the  register  to  each  monthly 
meeting  of  council,  or  to  any  committee  that  may  ask  for 
production    of   it. 

We  call  particular  attention  to  the  fact  that  the  sur- 
veyor must  sec  that  the  employees  of  the  road.«  depart- 
ment -'begin  their  work  finicously" ;  that  hj  must 
perform  "all  the  duties  of  a  burgh  surveyor  whether 
herein  meiif toned  or  not;  and  (a  gleam  of  hope) 
that  he  may  be  called  on  to  perform  other  duties,  but 
"at  such  remuneration"  as  the  Town  Council  may  de- 
termine. 

It  is  interesting  to  note  that  C-The  Municipal  Year 
Book")  Kirkcudbright  has  been  a  royal  burgh  since  Uhh\ 
owns  three  farms  and  some  salmon  fishings  in  the  Dee; 
was  one  of  the  iirst  Scottish  burghs  to  introduce  a  grav- 
ity water-supply,  and  besides  water-works  also  "owns  the 
harbor,  the  gas-works  and  a  cemetery." 

In  view  of  the  multifarious  duties  and  small  salary  of 
the  surveyor  it  would  seem  quite  proper  to  allow  him  a 
day  oif  now  and  then  to  disport  himself  in  the  salmon 
fisheries  and,  a.s  an  inducement  to  continue  in  the  niunici- 
|ial  service  all  his  life,  free  burial  in  the  burgh  rcme- 
terv. 
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Snow  Surveys  for  Predicting  Stream  Flows 


By  J.  Ckcil  Altkk* 


SYXOPSIS — The  summer  ftoic  of  Utah  streams  -used  for 
irrigation  has  been  predicted  for  tiro  seasons  hij  measur- 
ing the  actual  snow  depths  and  finding  their  iiatcr  depth 
etjuivalents.  The  worli  has 
been  carried  on  "hy  the  U.  S. 
Weather  Bureau  and  bids 
fair  to  be  extended  over  wide 
areas  for  the  v^e  of  all 
classes  of  water  ttsers  depen- 
dent upon  the  runoff  from 
snow-clad  mountainous  areas. 
The  apparatus  includes  a 
measuring  tube  and  spring 
balance  scales,  besides  which 
use  is  made  of  a  barometer 
for  elevations  and  a  ther- 
mometer for  temperatures. 
The  article  describes  the  in- 
struments and  surveys,  and 
tells  of  the  practical  use  to 
which  farmers  and  others 
may  put  the  data.  The  Snow  Sn;vi;YOR 

The  success  of  the  niouiitain-snow  survey  scheme  iu- 
;ui?ii rated  two  seasons  ago  in  Utah  by  the  U.  S.  Weather 
Bureau  for  the  purpose  of  determining  early  in  March 
the  prol)abk'  summer  flow  of  irrigation  streams  lias  l)een 
fully  demonstrated. 

The  plan  was  to  go  into  the  headwater  regions  of 
streams  whose  water  is  fully  appropriated,  toward  the 
dose  of  the  snow-storing  season,  yet  prior  to  the  liegin- 
ning  of  actual  farming  operations,  and  determine  by 
hundreds  of  systematic  depth,  density  and  water-equiva- 
lent measurements  of  the  snow,  the  amount  of  water 
stored  which  would  SLibsecpiently  flow  to  the  service  of 
the  valley  irrigators. 

This  being  determined,  a  j^recipitation  record  at  a  rep- 
resentative place  would  show  the  amount  of  water  added 
to  the  watershed  after  the  completion  of  the  survey ;  and 
a  daily  stream  flow  measurement  at  a  flume,  constructed 
ai)ove  the  highest  water-using  farm,  would  show  the  daily 
depletion  of  the  supply  indicated  by  the  survey. 

It  was  not  intended  to  ascertain  the  actual  acre-feet 
of  snow-water  stored  on  the  watershed,  and  then  charge 
and  credit  these  values  with  the  rain  and  snow  added,  and 
with  the  flow  down  the  stream  daily.  On  many  smaller 
flrainage  systems  this  definite  plan  would  be  quite  feas- 
ible, although  in  such  a  ca-^^e  an  evaporation  factor  would 
need  to  be  considered.  As  a  matter  of  fact,  in  some 
erosion  e.xperiments  being  conflucted  by  the  TJ.  S.  Forest 
Service  in  cooperation  with  the  U.  S.  Weather  Bureau 
in  the  Mountains  near  Ephraim,  Utah,  tliis  sort  of  sur- 
vey was  comi)leted  early  in  Ajiril.  1!(1.'>,  and  will  be  re- 
peated each  season  hereafter. 

Instead  of  this  precise  ])lan,  since  the  watershed 
chosen  by  the  Weather  Bureau  for  its  original  work  was 
.'1  medium-si/ed  region,  and  perhaps  ty]>ical  of  nuist  of 
The  Utah  irrigation  streams,  the  ])lan  was  to  ascertain 
ihe  average   depth   of   the   undrifted,   lying-where-it-fell 

•Obgerver.  U.   S.   WVather  Bun-aii.   Salt  Lake  City.   Ttali. 


snow  (Figs.  1  aud  2)  and  its  actual  water  contents,  so 
that  these  values  could  be  compared  from  year  to  year; 
aud  in  this  case  stream-flow  predictions  would  be  stated 
in  percentages  of  the  flow  in  previous  years  instead  of  in 
actual  acre-feet.  The  record  of  average  weather  condi- 
tions over  the  water.shed,  with  the  average  stream  gaging.s, 
would  be  additional  factors  for  consideration  iu  making 
the  flow  forecast. 

And  .so,  when  the  Weather  Bureau  snow  surveyors  com- 
[ilcted  the  March,  1!)13,  snow  measurements,  having  made 
al)out  280  depth  and  density  measurements  in  about  "2500 
acres  of  evenly  laid  snow  on  the  upper  reaches  of  Maple 
Creek,  in  the  Wasatch  Mts.,  near  Springville,  Utah,  the 
confiilent  assurance  was  issued  in  a  printed  report,  and 
mailed  to  all  users  of  Maple  water,  that  "there  is  about 
16%  more  irrigation  water  stored  in  these  hills  than  at 
the  same  time  last  year."  It  was  also  found  that  the  com- 
pactness, or  density,  of  the  snow  was  practically  the  same 
as  it  was  last  year,  and  that  the  ground  beneath  the  snow 
contained  no  frost,  as  was  the  condition  last  year;  so 
that  if  weather  conditions  from  the  completion  of  the 
survey  to  the  close  of  the  irrigation  season  average  about 
the  same  as  in  1912,  '"Maple  Creek  should  supply  about 
one-eighth  more  water  this  season  than  it  did  last  year." 
And  from  a  cursory  examination  of  adjacent  watersheds, 
the  surveyors  said  it  was  quite  probable  that  conditions 
in  the  Maple  watershed  were  an  index  to  conditions  in 
near-by  mountains. 

The  water  prospects  from  this  stream  will  remain  one- 
eighth  better  than  last  year  oidy  as  long  as  weather  con- 
ditions sub.sequent  to  the  measurement  of  snow  remain 
similar.  However,  the  effect  of  cooler,  warmer,  wetter, 
or  drier  weather  will  lie  more  or  less  directly  reflectei! 
iu  the  stream  gagings,  so  ihat  froni  the  weir  measure- 
ments from  week  to  week,  compared  with  the  flow  meas- 
urejnents  of  corresponding  dates  last  year,  the  water  prob- 
abilities can  at  any  time  in  the  season  be  recomputed 
for  the  benefit  of  those  farmers  who  may  wish  to  know 
whether  to  divide  the  water  freely  between  the  alfalfa 
and  the  potatoes,  or  to  give  sparingly  to  the  croyj  in  great- 
est need. 

In  fact,  lliere  are  a  great  many  u.>-cs  the  farmer  can 
make  of  this  information.  For  instance,  he  may  have  in- 
sufficient water  to  mature  his  third  crop  of  alfalfa,  and 
ratl'.er  than  let  the  third  crop  go  to  pasture  which  he 
may  nni  need,  or  plow  it  up  for  fall  wheat,  which  he 
may  not  wish  to  do  for  many  good  reasons,  he  can  prob- 
ably turn  the  water  shortage  into  an  actual  profit  by  let- 
ting the  second  hay  crop  go  to  seed. 

He  could  not  snatch  siu-li  a  success  from  imminent 
failure  except  by  chance  without  an  accurate,  definitely 
stated  knowledge  of  tlie  amount  of  water  available.  \;\r- 
iations  of  the  case  are  numerous,  even  complicat(  d  fre- 
quently, especially  where  the  water  lias  been  so  com]>letely 
appropriated  and  utilized  that  only  primary  water-rights 
owners  may  expect  plenty,  the  secondary  rights,  jirob- 
ably  representing  a  majority  of  the  acreage,  sull'Ting  fre- 
quently through  lack  of  water. 

If  these  secondary  u.sers  knew  definitely,  early  in  tii'- 
spring  (as  the  tlwcc  iumdred  users  of  Maple  water  know 
this  spring)  that  lliey  may  expect  Ifi^^.  more  water  than 
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tlicv   liiul    last    yiMf.    Ilicy    rmiM    Iny    tluMr  ciiliri'   Mir rv 

]ilaiis  u  itii  llial  iiri|Mii-liinl  faii  in  \ic\v.  'I'licy  inii;lil  no' 
(inly  si'i-urc  tiul.siilc  ran,iic  paslnri'.  Irltinn'  llir  allalTa 
srow  into  lIuTc  ri'o|)s.  and  also  inciTasi'  the  polalo  ami 
lii'ct  arrcaj^c.  Inil  tlicy  niiu'hl  vwd  jiirlinlc  an  addilional 
.st?'i|i  of  land  lindiT  llic  walrr  uliiili  scldoin  or  iii'\c|-  is 
opcratod  as  an  irriifatcd  trail,  tlirouijli  srarcitv  of  ualcr. 

The  makiiifi;  of  tlio  surxi'v  consists  in  K<'i'i^'  nj'  tl"'  !'"• 
tonis  of  tho  lanon  bi-aiiclu's  and  hack  and  foi'th  aloni;-  llic 
sides  Or  slopes  of  each  gulley  or  draiin^ay,  niakinj;  deplli 
soundilifrs  every  few  rods  with  an  alpcnslock  to  keep 
iU  perfect  touch  with  the  varying-  depth  of  the  si'o\\-, 
and  every  few  hiinili-e(|  I'eet  niakiiiL;-  an  accurate  depth 
and  density  measurement  with  specially  made  apparatus. 
(The  aeeomjianyinji'  halftones  show  the  iharacter  of  the 
country  siir\eyed.  the  insti'ninciits  employed,  and  liow 
they  are  used.) 

This  ajiparatus  consists  of  a  sampling'  tuhe,  nuide  of 
galvanized  iron,  reinforced  at  the  ends,  with  a  li.i;'ht  ii'oii 
collar  at  the  top,  and  a  toothed  cuttinj^  sleeve  at  the  hot- 
torn.  The  tube  is  inserted  i)erpendicular  to  the  surfaci; 
of  the  snow.     It  is  al)out  :i  in.  in   dianii'ter  and   50  in. 


'I'lie  opposiii'  condition,  id'  the  snow  freezing  to  the 
inner  sides  ol  the  tiihe  when  air  temperatures  are  below 
■^0°,  is  a  more  formidable  problem;  yet  even  tlwH  (IKfieulty 
was  very  readily  overcome  in  temperatures  aw  low  as  10° 
or  I.")''  by  cleaning;  the  tube  with  an  oiled  v.i'^  on  the  enrl 
of  the  al|)eiistock. 

Where  the  snow  depth  was  more  than  the  capacity  of 
the  spiiii^'  balances  the  sample  was  taken  in  two  or  more 
sections;  where  the  depth  was  beyond 'the  lenjfth  of  the 
tube  the  surface  snow  was  dug  away  from  one  side  nf 
the  tube  and   the  complete  sample  then  taken.     Snow  i 

ft.  deep  has  I n  successfully  sam|)led  with  a  50-in.  lube 

with  \t'iy  little  loss  of  time.  .\s  a  rule  this  (jrocess  is 
greatly  ))referred  to  cariying  a  longer,  heavier  snow  tube 
over  the  mouidains. 

A  thermonietei'  reading  was  made  at  every  sample-tak- 
ing, together  with  a  reading  of  an  anei-oid  barometer  and 
the  time  reading  from  a  watch.  Tlie.se  readings,  in  con- 
nection with  continuous  temperature  and  baromi'ter  read- 
ings at  the  base  of  the  mountains,  nnike  it  l)ossible  to 
calculate  the  altitude  of  every  observation  jjoint. 

An  examination  of  the  .soil  beneath  the  snow  wa.s  mad'j 


FiG.s.  1  AXD  2.  Evenly  C'ovkeed  Sxow-G.vtheeixg  Grounds  in  T'tah 

(In  the  foreground  of  Fig:.  1.  on  the  left,  is  a  part  of  the  watershed  of  Maple  Creek;  in  the  background  are  the  Wah- 
satch  Mts.  Fis.  2,  on  the  light,  shows  a  heavy  March  layer  of  snow.  Note  the  even  distribution  of  the  .«no\v  in  the 
views.     Under  conditions  shown  here  and  in  Fig.  3  snow  measurements   are   comparable  from  year  to   year.) 


long.  With  its  contents,  it  is  weighed  on  a  spring  bal- 
ance scale,  which  is  graduated  to  show  the  water  equiva- 
lent, in  inches  deep,  of  the  tube  contents.  Thus  the  scale 
reading  is  entered  directly  against  the  depth  of  snow 
value,  which  is  read  from  the  inch  markings  on  the  out- 
side of  the  tube. 

This  apparatus  was  pei'fected  by  Prof.  C'has.  F.  j\[ar- 
vin.  in  charge  of  the  instrument  division  of  the  U.  S. 
"Weatlicr  f?ui-eau,  and  so  far  it  has  met  practically  every 
demand  made  upon  it.  Xaturally,  the  spring  balance 
must  have  a  rigid  support,  hut  this  is  provided  by  thrust- 
ing the  alpenstock — the  sounding  stafl" — into  tlii>  snow 
at  an  angle.  The  newer  spring  halanc-es  are  made  of 
aluminum  and  are  thus  easily  carried. 

A  typical  observation  follows:  Snow  depth,.  3 il..")  in.; 
water  equivalent,  12.7  in.:  barometer,  22.12  in.:  ther- 
mometer, in°. 

Surprising  as  it  may  seem,  the  drawing  up  of  the  snow 
core,  or  sample,  is  a  very  easy  matter  in  practicallv  all 
eases,  the  only  difficulty  ever  experienced  lieing  in  very 
warm  weather,  while  working  in  wet,  slushy  snow;  but 
even  under  these  circumstances  the  cutting  sleeve,  or  a 
wad  of  earth  gathered  with  the  snow,  offers  sufficient 
obstruction  to  enable  one  to  secure  the  snow  sample  by 
deft  manipulation. 


at  every  snow  measurement  to  determine  the  amount  of 
frost  in  the  ground,  because  a  continuous,  well  formed 
frost  layer  has  a  very  important  effect  on  the  amount  of 
water  conserved  naturally  during  the  first  thaws  of 
spring;  that  is,  during  tlie  spring  runoff.  Strangely 
enough,  however,  the  ground  in  the  mountains  is  almost 
never  frozen  beneath  the  snow.  Where  unfrozen,  this  in- 
formation is  readily  gained  by  means  of  the  snow  sam- 
pling tuhe,  as  dirt  samples  are  quite  as  easily  secured  as 
snow  samples.  Where  there  actually  is  a  frost  layer  its 
thickness  is  ascertained  hy  means  of  a  small  prospector's 
pick  and  a  short  driving  bar. 

Phenological  observations  were  also  made  of  the  growth 
stages  of  the  willow,  quaking  aspen  and  bush  buds,  as 
these  are  indications  of  the  advance  of  the  springtime, 
and  the  information  is  useful  for  comparison  with  other 
years,  and  for  consideration  by  the  farmers  themselves. 

During  the  work  at  Maple  Creek  this  j'ear  soil  tem- 
jieratures  beneath  the  snow  were  taken  accurately,  the 
value  being  33°  everywhere  in  the  soft  moi.st  earth  within 
10  in.  of  the  snow.  The  perpetual  springs  which  burst 
forth  through  the  snow  at  intervals  along  the  eaiions, 
showed  temperatures  of  from  43°  to  4-1:°  near  the  upper 
limit  of  all-winter  flowing,  and  4S°  near  the  valley  at  the 
outlet  of  the  creek,  \arying  apparently  with  the  depth  be- 
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Fig.  3.  Trudgixg  Along  a  Gentle         Fig.  4.  Climbing  a  45°  Slope 

Snow-Covered  Slope  on  Sxowshoes 


Fig.  5.  The  Hardest  Work 
of  the  Survey 


Fig.  C.  S\ow-Sfi!Vi;Y  Ar'PAUATrs 


Fig.  7.  Skccrixg  Soil  Sami'Le  Fh 

IN  Search  of  Frost 
Figs.  :5-8.    Making  a  Snow  Survky  in  Utah 


A  Mi-.AsnncMi'NT  Bkyond 
Di-.i'Tii   ()i-  Triii: 


(The  surve.vor  ffoe.s  on  snow.shoes,  provider!  with  an  alpenstock,  a  measuiinK  tube  Kracluated  in  inches,  a  spring  balance 
graduated  to  ohow  equivalent  water  depth  in  inches,  a  thermometer  and  an  aneroid  barometer.  A  density  or  water-depth 
d<.-termination    l.s   belns    madi-    in    Fls.    B.      In    Flii.    !i    the   snow    was  so  deep   that  it  had   to  be  brushed   to  one  side.) 


ncath  the  main   niountaiii    raiij^c  that   the  wat(,T  reaches 
Ijofore  foniin<(  out  affaiii. 

The  snow  on  the  Maple  Creek  watershed  is  ahoul  oV^ 
in.  deeper  than  it  was  last  year  and  shows  little  drifting 
cxfept  in  the  rougher  portions  of  the  Avatershcd  ;  and  up 
to  the  elo.se  of  llie  nieasiirement  ])eriod  there  had  heen 
rnily  a  few  small  snowslides  even  in  these  regions,  thus 
indieating  a  firm  condition  of  the  under  layers  at  that 
time.  The  streams  were  all  comparatively  low,  hcing 
closed    Ijy    frost    and    snow    over    (he    iip))cr    half    of    the 

Will.Tsh.'d. 


Practically  the  entire  watershed  carried  a  siiow  cover- 
ing of  a  trace  or  more  this  year.  Tt  was  also  discovered 
that  a  i()inparati\cly  sniidl  ;irrc,igc  laiTicd  as  little  as 
a  li'iice  or  ln'okcii  covering  of  snow.  Tlic  density  measure- 
ments, or  determinations  of  the  actual  \v;i(cr  contents  of 
the  snow  hy  weighing,  showed  noliceahle  uniformity 
throughout  the  regions  examined. 

Owing  largely  to  the  iuipraeticahility  of  securing  meas- 
urements o(  the  snow  that  will  ]h\  coin|iai'al)le  from  year 
to  year  in  \]w  rougher  portions  of  the  watershed  and  on 
the  sleeper  s1o]K's  no  systematic  measurements  were  made 
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this  spring  in  ccvlMiii  limilcil  rcjrions.  Il  is,  thciTl'diT 
believed  that  in  I  lie  liyuiTs  hrrcwith  prcsciileil  ol'  I  he 
snow  layer  over  llu:  sinootlur  portioiis  of  tiie  watersheil, 
we  liave  reiords  I  hat  reiiresciil  very  eiosely  a  measure  of 
the  amount  ami  llic  iniidil  idii  ol'  Ihr  simw  lliat  will  I'nrni 
a  basis  foi'  fairly  aiiui-alc  inuiparisoii.-  willi  iiicasui'i-- 
ments  in  other  years. 

The  eomiiarisons  nuulc  in  tlir  aeeonipaiiyiiii;  table  may 
be  eonsidered  direct,  as  the  avcraijes  and  values  for  identi- 
cal regions  liave  been  computed  for  tliis  ])urpose.  In  com- 
paring;' the  1!)1"'  and  11)13  figures  with  the  previous  values 
obtained  in  liMl,  however,  it  will  not  be  overlooked 
that  these  last-named  lifjures  were  obtained  two  weeks 
later  iu  the  season. 

So  important  has  the  simw-siirvey  work  been  jirovcii 
that  a  half-doxen  irrigation  idiiipanies,  towns,  and  farm- 
ing communities,  have  already  begun  the  systematic 
measurement  of  the  snow  on  their  watersheds  in  the  early 
spring.  Many  light,  power  and  water  companies  sell  their 
products  on  yearly  contracts,  which  are  made  during  the 
late  winter  and  early  spring.  If  an  operating  company 
finds  that  it  has  lO^c'  more  water  in  the  hills  than  in  a 
previous  year,  it  can  sign  up  and  fulfill  an  increased 
number  of  contracts  with  safety;  whereas,  if  the  sur- 
vey shows  a  shortage  it  can  protect  itself  from  loss  by, 
not  entering  into  contracts  for  light,  power,  or  water  that 
it  cannot  fulfill. 

That  the  work  will  ultimately  extend  into  every  part  of 
the  irrigation  country  seems  assured,  from  the  interest 
already  being  taken  in  it.  The  U.  S.  Weather  Bureau 
|dans  to  contnuu  the  woik  at  Ma]ile  Creek,  if  practicable, 
for  some  Hais.  lu  gam  all  the  experience  and  informa- 
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tion  necessary  for  guiding  others  iu  the  work,  though 
it  already  appears  from  a  close  study  of  the  Maple  Creek 
records  by  individual  branches  that  certain  configurations 
of  watershed,  and  certain  smooth  regions  show  striking 
similarity  with  the  average  records  for  the  entire  water- 
shed; that  is,  certain  limited  regions  are  (natural  law 
says  they  must  be)  true  averages  for  the  entire  water- 
shed; and  if  the  experiences  at  Maple  Creek  prove  ulti- 
mately that  limited  regions  on  a  watershed  may  be  se- 
lected for  examination  which  will  fairly  represent  the 
conditions  over  the  entire  watershed,  the  cost  would  not 
only  be  greatly  reduced  and  thus  render  the  scheme  more 
l)racticable  and  profitable,  but  the  snow-measu-ement. 
period  would  be  more  nearly  an  instantaneor,  obser- 
vation, as  in  theory  it  really  .should  be. 

Many  of  the  snow  surveyors  at  work  in  Utah  and  Idaho 
are  using  the  Weather  Bureau  apparatus  and  methods. 


(  iiMl'AKATIVlO    SIM.M.VKIKS    OK    KNOW    MKA.fCltKMKNTS    MA«I' 
DIKING    TIIK    TAUT    TIlUKi;    SKAHON.S    I.N    TIIE 
MAI'I.E  CULIiK  WATICH.SilKD,  UTAil 

No.  of           AvpnigM  W»UT  Per  cent. 

niuiiA-           depth  u(  ill  of 

lJ,iti;                                        un'iiiriiUi          Hiiuw  Miow  ticnaity 
Entirf!  wut<Tn*htid 

llPll   .M.ircli.  la»t  lialf 1!).'.                  :).'i.4  10.8  31 

I'.llli  .\I:ir(h.  Iiri.1  liulf 2(111                -12.1!  10.2  24 

UU3  .\Iurch,  liret  linlf 2NI                  17.8  11.8  26 

Hunimarj'  of  Typicul  Branch  CaAon 

lilll  M.irc-h  2(1.  27 (W                 38. 7  13.4  35 

11P12  Miirrh    N,    II (II                  ir,  It  It. 6  26 

ISIl.'i  .Miiri-li  1(1,   II.  IT) H-,                  rAI.S  12.7  25 

The  govciiiiiiciit  aims  to  sui'l'ly  ihc  apparaliis  wherever 
po.ssilile,  and  il  is  only  for  lack  of  funds  for  this  sjiecific 
pnrpo.sc  iliat  llic  Hiiicaii  docs  not  actually  perform  the 
work  on  c\fi\-  wiitcrslicd  wiicrc  a  stream-flow  forecast 
would  11-  \aliial,lc. 

.Mfrcd  11.  Tbicsscn,  in  (  iiargc  of  the  Salt  Lake  City 
office  of  the  U.  S.  Weather  lUireaii,  who  also  has  chargf; 
of  the  snow  survey  work  of  the  Bureau  in  Utah,  jilans  t« 
coiiperate  with  every  water  company  in  the  state  with  the 
end  in  view  tluit  the  government  .shall  supply  all  instru- 
ments, and  po.ssibly  send  experts  to  show  the  farmers 
and  engineers  how  the  work  is  done,  and  to  publish  and 
distribute  from  Sail  Lake  City  all  information  obtained 
in  this  way.  This  would  result  in  surveys  being  made  in 
fifty  instead  of  a  half-dozen  watersheds,  and  from  this 
many  actual  measurements  made  simultaneously,  esti- 
mates for  intervening  watersheds  (not  measured)  cimld 
be  made. 

It  has  liecn  proven  lliat  Ihc  cost  .should  be  compara- 
tively small,  as  llic  lalidr  in  most  cases  could  be  supi)lied 
by  men  in  the  employ  of  the  water  companies  who  are 
not  doing  other  work  at  this  time  of  year.  And  where 
most  of  the  company  are  farmers,  the  work  may  be  done 
bv  Milunteers,  as  has  been  done  for  two  years  already 
at  iloroni,  Utah.  In  this  way,  with  the  instruments 
furnished  by  the  government,  and  the  computing,  pid)- 
ILshing  and  di-stributing  of  the  information  being  also 
done  promptly  by  the  Weather  Bureau,  there  need  be 
no  actual  expense  to  the  water  users  for  this  w<wk.  And 
as  has  already  been  demonstrated,  a  week's  work  in  the 
headwaters  of  a  well  used  stream,  by  two  snow  measures, 
mav  be  worth  many  thousands  of  dollars  to  the  com- 
miinitv  at  the  foot  of  the  mountains. 


simple  topomotives  Mith  Three  nnil  Four  Cylinders  are   in 

use  on  a  number  of  English  railways.  an(J  ten  large  four-cyl- 
in<Jer  simple  engines  of  the  4:6:0  type  have  been  built  re- 
cently at  the  Crewe  shops  of  the  London  &  Northwestern  Ry. 
for  high-speed  passenger  service.  They  are  fitted  with 
Schmidt  superheaters.  The  four  valves  are  operated  by  two 
outside  sets  of  W'alschaerts  valve  gear.  .A.I1  the  cylinders 
drive  the  first  driving  a.xle.  The  tender  is  mounted  on  six 
wheels  and  is  fitted  with  a  water  scoop  to  take  water  from 
track  tanks.  The  engine  was  built  to  the  designs  of  Mr. 
Cooke,  Locomotive  Superintendent,  and  its  main  dimensions 
are  as  follows: 

Driving  wheels «  /t.   9  in. 

Truck   wheels 3    ft.    3   in. 

Wheelbase,    drivinfe la    ft.    3    in. 

Wheelbase.   total 29    ft.   0   m. 

Weight  on  drivers 59   tons 

Weight  on  truck 19  tons 

Weight  of  engine 78   tons 

Weight   of  engine  and  tender 147    tons 

Cvlinders    (4) 16x26    in. 

Boiler,    diameter 5   ft. 

Boiler  pressure 175  lb. 

Tubes.   No.    159;   diameter 17^    in. 

Tubes,    length 14    ft. 

Tubes,  superheater:  No.  24;  diameter 5\l    in. 

Heating  surface;  tubes 1161   sq.ft. 

Heating  surface;   superheater   tubes 486   sq.ft. 

Heating  surface;  firebox 171  sq.ft. 

Heating  surface;    total 1818    sq.ft. 

Superheating    surface 414    sq.ft. 

Orate  area 30\i   sq.ft. 

Water  in  tender  tank 3000  imp.  gal. 

Coal  in  tender 7   tons 
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General  Instructions  to  Inspectors 
of  Street  Paving 

The  Bureau  uf  Highways  of  the  Borough  of  Manhat- 
tan, Xew  York  City,  of  which  H.  W.  Durham  is  Chief 
Engineer,  has  recently  issued  a  small  book  of  instruc- 
tions to  inspectors  of  street  paving  which  contains  a 
number  of  interesting  and  instructive  points.  Slany,  in- 
deed, are  general  and  are  intended  as  guides  to  be  used  in 
coujtmction  with  and  as  a  supplement  to  regular  con- 
tract forms  and  specifications.  A  brief  abstract  of  some 
of  these  instructions  is  as  follows : 

THE    INTENT    OF    IXSTRUCTIO'S 

The  object  and  intent  of  these  insti-uctions  is  to  secure 
fuU  compliance  with  the  contract  and  specifications  and  the 
performance  of  first-class  work  -by  the  contractor  in  such 
minor  details  as  are  not  specifically  mentioned,  but  implied, 
by   the   contract   and  specifications. 

GEXER.tl,    IXSTHUCTIONS 

The  inspector  is  to  report  to  and  be  under  the  control  and 
direction   of  the  Chief  Engineer  and  his  authorized  assistants. 

The  inspector  is  to  read  carefully  and  make  himself  fa- 
miliar with  the  contract  and  specifications  for  the  particular 
work   to   which   he   is  detailed. 

The  inspector  is  to  assume  that  the  contract  and  its  speci- 
fications are  entered  into  by  the  contractor  In  grood  faith  and 
with  a  full  understanding  of  the  requirements;  and  that  the 
contractor  may  be  and  must  be  held  to  a  strict  compliance 
with  the  specifications,  unless  the  inspector  receives  instruc- 
tions   to    the    contrary    fi-om    his    superior    officers. 

The  inspector  will  be  held  strictly  responsible  for  the 
enforcement  of  the  contract  and  specifications  so  far  as  these 
relate  to  the  quality  of  the  materials  used  and  the  manner 
of   doing    the    work. 

In  case  the  contractor,  or  his  agents  or  employees,  shall 
refuse  or  fail  to  comply  with  the  contract  or  specifications, 
or  to  perform  the  work  in  accordance  with  the  instructions 
from  the  assistant  engineer  in  charge,  or  in  a  proper  manner, 
the  inspector  is  to  direct  the  contractor  to  suspend  the  par- 
ticular work  at  fault  and  to  report  the  facts  immediately 
to  the  assistant  engineer;  and  the  inspector  is  not  to  permit 
the  work  to  proceed  in  disobedience  of  his  requirements  until 
Instructions  are  received   from   the  assistant  engineer. 

The  inspector  is  to  make  out  daily  reports  on  the  forms 
provided  for  the  purpose,  and  also  to  keep  in  the  notebook 
provided  for  each  contract  a  detailed  record  of  each  day  of 
the   work,   which   must  contain   the  following: 

(1)  The  date  of  assignment  to  the  contract  and  date  of 
its  actual   commencement   and   completion. 

(2)  Detailed  force  account  for  each  working  day  and 
amount    of    material    used. 

(3)  Condition   of  weather  each  day. 

(4)  Delays,    reasons   for,    and    the   period    of    duration. 

(5)  Railroad  or  other  subsurface  work  being  done  within 
the  limits  of  the  contract  whether  by  corporations  or  in- 
iflvlduals,  the  date  of  beginning  of  such  work  and  the  date  of 
completion. 

(6)  Condition  of  the  sidewalks  within  the  limit  of  the 
contract    at    the    commencement    of   the   work. 

(7)  Accidents:  Date  of  accident,  names  of  persons  con- 
cerned and  witnesses  of  any  circumstances  governing  the 
case. 

(8)  Quantity  of  new  and  old  curbstone  set  and  location 
of  same. 

(9)  Any  neprlect  or  refusal  on  the  part  of  the  contractor 
to  comply  with   the   contract   specifications. 

(10)  Damages  to  persons  or  property  by  reason  of  any 
act   or   omission    on    the   part   of   the   contractor. 

fll)  Oral  Instructions  or  orders  received  from  the  en- 
gineer In  charge  of  the  work;  and  all  other  matters  appertain- 
ing  to   the   contract    that  might    be   worthy    of   record. 

It  Is  the  duty  of  the  Inspector  to  familiarize  himself  with 
the  local  conditions  affecting  the  contract  to  which  he  is  as- 
signed. In  order  that  the  work  at  all  stages  may  be  so  car- 
ried on  as  to  cause  the  least  possible  Inconvenience  to  the 
property  owners  on  the  street,  and  to  the  general  public  us- 
ing the  street.  The  street  must  not  be  unnecessarily  ob- 
structed, and  the  contractor  must  provide  temporary  bridging 
or    passageways    at    crossovers    and    wherever    else    necessary. 

All  materials  as  they  are  brought  on  the  street  must  be 
l)iled  compactly  and  neatly  on  planks  or  metal  boards  In  the 
roadway,  or  upon  the  sidewalk,  at  such  points  as  the  Inspector 


designates.  The  inspector  must  see  that  all  loose  material 
and  e-xcavated  matter,  such  as  broken  curbstone,  old  paving 
blocks,  old  asphalt  and  earth,  are  removed  from  the  site  of 
the  work  as  soon  after  being  excavated  as  possible.  All  un- 
used or  waste  material  of  every  sort  must  be  removed  from 
the  roadway  and  sidewalk  of  any  completed  portion  of  the 
street  at  the   time  it   is  opened   to  traffic. 

The  inspector  must  see  that  city  monuments  and  bench- 
marks are  preserved  from  injuiy  by  the  contractor,  and  in 
case  of  any  displacement  or  disturbance  of  such  marks  must 
notify    the   assistant    engineer    in   charge. 

The  inspector  is  to  examine  the  material  as  it  is  brought 
on  the  work  and  see  that  it  conforms  to  the  specifications 
before  permitting  it  to  be  used.  It  will  be  part  of  the  in- 
spector's duty  to  notify  the  ofTlce  of  the  city  chemist  at  the 
different  stages  of  construction  in  due  time  to  take  the  neces- 
sary samples  of  the  different  materials  in  each  block.  Should 
the  inspector  at  any  time  suspect  that  the  material  used  is 
not  in  accordance  with  the  specifications,  samples  must  be 
taken  by  him,  with  a  record  of  the  location,  and  the  office  of 
the    city    chemist    notified    immediately. 

PREP.VH.VTION    OF  THE    SUB-FOnVD.^TlOJT 

"Where  earth  excavation  or  embankment  is  necessary  to 
bring  the  subgrade  to  proper  grade,  the  important  points  to 
be    looked    after    are: 

(a)  To  bring  the  subgrade  to  the  true  and  proper  grade 
and    contour   required   for   the   pavement. 

(b)  To  properly  consolidate  the  subgrade.  so  that  it  will 
furnish   a   firm   support    for   the   pavement    and    its   foundation. 

CURBIXG 

In  setting  curbstone  the  important  points  to  be  looked 
after  are: 

(a)  To  see  that  the  stones  are  set  to  the  true  grade  and 
position. 

(b)  To  see  that  the  full  space  for  concrete  under  and 
around    the    stone    is    provided. 

(c)  That  the  concrete  used  around  the  stone  is  of  the 
specified    quality. 

(d)  That  the  concrete  is  placed  and  compacted  so  as  to  fill 
all  the  space  under  and  around  the  stone  as  specified. 

(e)  That  no  foreign  material,  either  dirt  or  broken  bits 
of  flagging,   be  permitted  to  become   mixed  with   the   concrete. 

The  tendency  of  the  workmen  is  usually  to  consider  the 
above   details   as   unimportant   and    to   slight    them. 

MIXING   THE   COXCRETE 

The  contractor  often  desires  to  measure  the  sand  and  stone 
liy  wheelbarrow  loads.  In  such  cases  the  inspector  will  meas- 
ure the  capacity  of  the  barrows  used  and  determine  the  size 
and  number  of  loads  required  for  one  batch  of  concrete,  and 
thereafter  insist  that  the  loading  conform  to  this  standard 
size.  As  a  check,  the  inspector  should  frequently  keep  ac- 
count of  the  bags  of  cement  and  the  barro'w  loads  of  sand 
and  of  stone  used  during,  say,  two  hours,  and  measure  the 
quantity  of  concrete  made  and  determine  from  this  data  the 
ratio  of  the  materials  used.  In  any  case  the  inspector  must 
make  return  for  the  amount  of  material  used  during  the 
day  on  his  daily  report  by  giving  the  exact  quantities  as 
counted  by  him  both  as  to  bags  of  cement  and  cubic  yards 
of  sand  and  stone  used,  and  the  quantities  must  not  be  esti- 
mated from  calculations  based  on  the  amount  of  concrete 
laid. 

When  a  concrete  mixer  is  used  the  inspector  must  acquaint 
himself  with  the  theory  and  principle  of  operation  of  that 
particular  type  of  mixer  and  be  able  to  detect  any  change  in 
the   pi'oportions  or  uniformity   of  the  mixture  at  any  time. 

When  the  mixer  is  of  the  automatic-feed  type  the  inspec- 
tor must  test  it  at  least  once  during  each  day's  work,  at  times 
unexpected  by  the  foreman,  by  feeding  measured  quantities 
of  cement,  sand  and  stone  In  the  proportion  of  one,  three  and 
six  Into  the  respective  hoppers.  If  the  mixer  is  gaged  prop- 
erly and  feeding  freely  the  measured  quantities  of  materials 
will  be  exhausted  simultaneously.  Should  some  cement  be 
retained  in  the  cement  hopper  after  the  sand  and  stone  are 
exhausted,  it  Is  sufficient  indication  that  the  mixer  Is  either 
improperly  gaged  or  that  the  cement  feed  is  clogged.  What- 
I  ver  the  trouble,  it  must  be  corrected  before  the  mixer  Is  al- 
lowed   to    continue. 

When  the  contractor  employs  a  concrete  mixer  Into  whiib 
the  materials  are  not  loaded  in  batches,  the  Inspector  Is  nol 
to  depend  for  the  securing  of  the  proper  proportions  on  the 
accuracy  of  the  machine  gaging  or  the  proportion  of  shovelers 
used.  The  materials  must  be  placed  In  properly  proportioned 
piles,  not  containing  more  than  10  cu.yd.  In  the  case  of  sand, 
broken  stone  or  gravel,  and  the  Inspector  must  see  that  the 
machine  exhausts  all  materials  simultaneously.  Should  It  bo 
Impossible   to  obtain   these  results,  due   to  Improper   piling  of 
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miitei-liil.    tho    liispoctor    must    i-oqulrc    the    ii«f    nf    mi-anui  Im^ 
boxes  for  proportioning   Ihv  ihiirKi'   for  the  mixer. 
SHKKT-ASl'IIAI/l-   r.WUMKM" 

Tin-  prhulpal  care  of  the  lnspfiti>i-  will  be  to  see  that  thr 
Hsphalt  Is  not  laid  at  too  low  a  tempei-aturc.  The  minlmnin 
temperature  permitted  by  the  speelHeatlons  Is  250°  F,  While 
the  main  or  interior  mass  of  a  waK>n-load  may  be  well  above 
that  temperature,  the  top  and  outer  part  of  the  load  may  be. 
particularly  In  cold  weather,  too  cold  to  be  safely  used.  Some 
of  this  colder  portion  may  be  suHlcleiitly  reheated  by  mlxluK 
It  with  the  hotter  material  If  properly  handled  In  unloading; 
but  any  material  that  Is  so  cold  as  to  be  lumpy  when  un- 
loaded or,  more  particularly,  when  belnK  raked  out,  shoulil 
be  discarded.  This  applies  to  both  surface  and  binder  mix- 
tures. The  best  practical  guide  Is  the  manner  in  which  the 
mixture  behaves  in  rakinK.  It  should  always  be  so  hot  that 
It  will,  under  the  rake,  break  up  into  a  uniform  '■rumblins 
or  powdery  mass.  It  it  does  not  do  this  it  is  too  ce^d  what- 
ever   its    temperature    may    be. 

PREPAKATION  OF  STREET  SURFACES— Before  the 
binder  Is  laid,  all  loose  material,  rubbish,  street  dirt  and  other 
matter  foreign  to  the  concrete  surface  shall  be  removed  and 
the  concrete  surface  swept,  with  street  brooms  if  ncessary, 
to    properly    clean    it. 

Neither  binder  nor  surface  mixture  shall  be  laid  upon  wet 
surfaces.  Before  the  spreading  of  the  surface  mixture  on  the 
binder,  the  latter  must  be  cleaned  of  all  foreign  matter  and 
swept  if  necessary.  If  the  binder  course  already  laid  has  be- 
come covered  with  mud  from  wagons  or  other  travel,  it  must 
be  swept  clean.  No  loose  fragments  of  binder  material  must 
lemain  on  the  surface.  Any  part  of  the  binder  course  that 
may  have  become  broken  or  loosened  must  be  taken  up  and 
new  material  laid  in  its  place  with  the  same  care  as  the  orig- 
inal. 

LAYING  BINDER  COURSE — Nearly  the  same  care  in  rak- 
ing and  equally  as  careful  rolling  should  be  required  as  for 
the  surface  couise.  If  the  binder  is  not  thoroughly  com- 
pressed and  becomes  cold  before  the  surface  course  is  laid. 
It  Is  likely  in  future  hot  weather  to  soften  and  yield  under 
heavy  travel,  and  thus  start  small  depressions  in  the  pave- 
ment. 

LAYING  THE  SURFACE  COURSE — The  joints  against  a 
cold  edge  of  previously  laid  surface  must  be  cut  back  until 
solid,  fully  compressed  material  of  full  thickness  Is  reached, 
and  the  raw  edge  completely  but  thinly  painted  with  liquid 
bitumen.  No  masses  or  fragments  of  cold  mixture  must  be 
allowed  to  remain  on  the  surface  of  the  binder  in  advance  of 
the  placing  of  the  surface  course  to  be  covered  up  by  thti 
latter.  Such  cold  masses  will  not  be  compressed  by  the  roller 
but  will  later,  under  a  hot  sun  and  heavy  travel,  yield  and 
start  depressions  in  the  pavement.  The  raki-.s  requires  to 
be  properly  and  skillfull^"  done.  The  tines  of  the  rake  must 
penetrate  to  the  binder,  so  that  the  raked  material  will  be 
a    uniform   mass    from  top    to   bottom. 

ROLLING — The  inspector  must  insist  upon  the  roller  be- 
ing placed  upon  the  freshly  raked  surface  just  as  soon  as  the 
material  will  bear  it  without  being  squeezed  out  or  displaced 
laterally.  The  tendency  is  to  keep  the  roller  off  too  long, 
thus  permitting  the  chilling  of  the  sui'face  and  preventing  its 
proper  compression.  The  inspector  must  not  take  the  con- 
tractor's word  as  to  how  soon  the  rolling  may  be  begun,  but 
should  have  trials  made  until  he  is  able   to  judge  for  hlmself- 

The  rolling  of  the  heavy  roller  should  be  very  thorough: 
the  roller  should  be  kept  at  work  constantly  until  the  sur- 
face is  too  cold  to  be  impressed.  In  operating  the  roller 
lengthwise  of  the  street  the  rolling  should  begin  at  the  gut- 
ters and  work  toward  the  center  of  the  street  whenever  prac- 
ticable. Cross  rolling  and  diagonal  rolling-  must  be  insisted 
upon   wherever   the   width    of   the   street   will   permit. 

Asphalt  surface  must  not  be  laid  when  rain  or  snow  is 
falling  or  so  long  as  the  surfaces  are  wet.  Surface  mixture 
raked  out  and  caught  in  a  shower  before  it  is  well  enough 
lolled    to    exclude    water   must   be    taken    up   and   discarded. 

The  inspector  is  to  measure  and  record  each  day  the  area 
of  pavement  laid  and  the  quantity  (number  of  batches)  of 
surface  mixture  used,  and  note  any  lack  of  uniformity  in  the 
area   laid   per   batch. 

JiRANITE    BLOCK    P.VVIXti 

The  more  important  things  for  the  inspector  to  look  after 
are: 

(a)  The    quality    and    shape    of    the    blocks. 

(b)  The    sand    cushion. 

(c)  The   setting   of  the   blocks. 

(d)  The  ramming  of  the  surface. 

(e)  The  filling  of  the  joints. 

THE  BLOCKS — Assuming  that  the  greneral  quality  of  the- 
granite    has    been    approved,    the    inspector   will    need    only    to 


i,l>si-rvi-  ajid  reject  IiIocUm  madi'  from  Hoft  or  wenlhereil  or 
otheiwl.se  defective  Htoni'.  Any  mati-rial  dlverKcnee  of  the 
blocks  from  the  correct  form  or  from  the  hIzcb  apeeined  iiM 
111  inilMHlble  will  be  readily  cauKht  by  the  eye  uk  they  are 
brcinght    to   the  street,  and   can    be   thrown   out. 

The  proper  dresHlng  of  the  blocks  Is  Important,  and  8houi<l 
be  watched  carefully.  While  the  Inspector  Ik  not  expected  to 
examine  each  individual  block,  dose  obwervallon  of  the  bloekx 
as  they  are  handled  and  laid  will  enable  him  to  detect  and 
reject  those  that  are  materially  defective  In  Hhape  or  dreBii- 
Ing:  or  excessively  wide  Joints  will  call  attention  to  them 
as    they    are   set. 

SAND  CUSHION — Scieened  sand  must  be  used  for  tho 
cushion  bed.  It  should  be  moderately  coarse  and  must  be 
fairly  clean  and  pure.  The  tendency  with  contractors  Is  to 
use  any  dirty  sand  or  sandy  loam  available  on  thi-  street. 
Such  material,  especially  If  It  becomes  filled  with  water,  will 
yield  under  the  blocks  and  will  not  support  them  properly. 
The  sand  bed  should  not  vary  materially  In  thickness.  It 
should  be  laid  and  graded  not  more  than  50  nor  less  than  20 
ft.   In  advance  of   the  setting  of   the   blocks. 

SETTING  THE  BLOCKS— The  blocks  of  uniform  width  and 
depth  must  be  selected  for  each  course,  and  each  block  must 
be  laid  upon  a  full  bed  of  sand  and  "struck  in"  at  the  base 
so  as  to  bring  the  stone  in  close  contact  with  its  neighbor  In 
the  preceding  course  and  thus  Insure  the  closest  posslblu 
joint. 

The  Inspector  must  see  that  the  joints  in  the  line  of  tratflo 
are  close,  and  must  see  that  the  alignment  of  the  courses 
i.s  true.  This  is  most  important,  as  a  crooked  or  wavy  course 
lessens  the  chances  of  getting  close  joints,  not  only  along  that 
particular  course,  but  also  along  the  courses  that  are  to  fol- 
low. The  inspector  must  see  that  all  longitudinal  joints  are 
broken    by    a    lap    of    at   least    3    in. 

The  operation  of  ramming  is  not  to  be  permitted  to  ap- 
pioach  within  20  ft.  of  the  paving.  After  ramming  the  sur- 
face of  the  pavement  may  look  somewhat  wavy  and  uneven. 
The  inspector  must  see  then  that  it  is  back-rammed.  All 
blocks  below  the  general  plane  of  the  surface  must  be  raised 
and  more  sand  placed  thereunder,  and  the  blocks  rammed 
again  to  an  even  bearing. 

Bond  stones  with  their  upper  surface  set  exactly  to  the 
grade  or  contour  of  the  paving  before  ramming  must  be  set 
in  lines  across  the  street  at  intervals  of  not  more  than  6  ft. 
and  with  at  least  three  such  stones  in  each  line  on  a  30-ft. 
roadway  and  five  on  a  60-ft.  roadway.  Care  in  setting  these 
stones  and  in  paving  to  the  lines  defined  by  them  will  pre- 
vent the  completed  surface  of  the  pavement  having  the  wavy 
appearance    so    often    seen. 

Whether  sand  or  grit  is  used  for  partly  filling  the  joints 
before  the  paving  cement  is  poured,  care  must  be  exercised 
in  placing  the  sand  or  grit  in  the  joints.  Dumping  a  wheel- 
barrow load  on  the  surface  and  then  sweeping  the  joints  full 
is    absolutely    forbidden. 

.Sand  and  grit  or  gravel  should  be  dried  before  being  used 
and  put  into  the  joints  to  as  nearly  as  possible  a  uniform 
height  as  called  for  in  the  particular  class  of  granite  pave- 
ment. 

RAMMING  THE  SURFACE— This  part  of  the  work  is  likely 
to  be  slighted  unless  carefully  watched.  The  important  thin? 
is  to  have  each  block  equally  and  sufficientl.v  rammed  to 
bring-  it  to  a  solid  bearing  on  the  sand,  as  well  as  to  bring  its 
top  to  the  proper  grade.  The  rammers  will  be  disposed  to 
touch  lightly  blocks  or  areas  which,  if  thoroughly  rammed, 
would  be  di'iven  below  the  true  surface  of  the  pavement,  and 
subsequent  travel  may  force  these  down,  making  depres- 
sions in  the  surface.  The  inspector  mii.'^t  give  this  item  of 
the   -work   special  attention. 


K.vteusious  to  the  Outiirio  Hydrii-Kleetrie  Povier  Conimi.s- 
Hiun's  electricity-supply  systems  are  to  be  built,  with  an  ap- 
propriation of  $2,500,000,  which  has  recently  passed  the 
Ontario  Legislature.  Some  $400,000  is  needed  for  extensions 
to  the  Niagara  district.  $250,000  for  new  offices  in  Toronto. 
$200,000  for  extensions  of  the  Windsor  service.  $250,000  for  the 
St.  Lawrence  district.  $250,000  for  Clinton  and  Goderich. 
$100,000  for  Newmarket  and  north  of  Toronto,  and  $75,000  for 
Carrington  and  Beaverton.  Also  $150,000  of  the  appropria- 
tion is  for  extensions  of  the  Severn  River  lines  (in  Simcoe 
and  Grey  Counties  and  independent  of  the  Niagara  supply^, 
and  $20,000  for  the  Port  Arthur  (Kiministiquia  River  independ- 
ent) lines.  The  Commission  proposes  to  do  its  own  construc- 
tion. 

Recent  press  abstracts  of  the  report  of  the  Commission  to 
the  Ontario  Legislature  gives  the  total  capital  expenditure 
to  Oct.  1.  1913.  as  $4.5T9.S29.  of  which  $4,loS.S29  was  in  lh._- 
Niagara   system   alone. 
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New    Harbor  and   Waterfront    Works 
at  Toronto,  Ont. 

One  of  the  most  extensive  harbor  developments  on  the 
Great  Lakes  is  about  to  be  undertaken  at  Toronto,  Ont.. 
under  the  immediate  jurisdiction  of  a  recently  created 
Board  of  Harbor  Commissioners  working  with  funds  pro- 
vided by  the  City  government,  the  Board  itself  and  the 
Dominion  government.  For  a  number  of  years  there 
has  been  in  existence  at  Toronto  a  Harbor  Board,  but 
this  Board  had  ver}'  limited  powers  and  had  not  made 
any  extended  eifort  toward  the  development  of  the  port 
and  warehouse  district.  In  1911  an  Act  was  secured 
from  the  Dominion  government,  incorporating  a  new 
Board  of  Harbor  Commissioners,  in  which  was  vested 
very  wide  jJowers  for  the  management  and  development 
of  the  harbor  of  Toronto,  and  the  improvement  of  the 
city's  waterfront  generally.  This  Board  has  been  en- 
gaged in  the  study  of  the  harbor  problem  since  its  crea- 
tion, and,  on  Xov.  14,  1912,  submitted  to  the  City  Coun- 
cil and  the  Dominion  government,  plans  for  a  develop- 


commissioners  were  expected  to  undertake,  the  city 
deeded  to  the  commissioners  all  the  land  owned  by  it 
along  the  water  front,  including  particularly  the  Ash- 
bridge  Bay  district  of  1000  acres.  In  addition  to  this 
district,  there  was  also  the  bay  shore  of  the  island,  many 
properties  along  the  front  of  the  inner  harbor,  and  all 
tlie  water  lots  on  the  lake  front  from  Bathurst  St.  to 
the  Humber  Eiver.  This  property  has  been  valued  at 
$9,000,000,  and  from  it  is  derived  a  revenue  of  $65,000, 
the  greater  jjortion  of  it  at  tlie  time  of  transfer  being 
in  an  imdeveloped  state. 

The  new  plans  of  the  commission  involve  the  forma- 
tion of  a  Jiew  commercial  warehouse  district,  a  new  dock 
developj:fent,  and  a  new  park  and  boulevard  system. 
The  pJaus  may  briefly  be  divided  into  three  parts;  (1) 
the  itidustrial  development  in  the  Ashbridge  Bay  dis- 
trict, and  along  a  17-acre  area  at  the  foot  of  Bathursi 
St.;  (2)  a  commercial  and  dock  de\elopment  at  both 
these  j)oints  and  along  the  central  waterfront  in  the  mid- 
dle of  the  harbor  proper;  and  (3)  park  and  boulevard 
improvements    along   the    I'i    miles    of   outer  waterfront 


].  ilAp  (jF  W'atehfront  at  Toronto,  Oxt.,  as  It  Now  la- 


ment of  the  liarlior  to  (-.\tcnd  o\er  a  period  of  eight  years, 
from  19ia  to  \'.)'M.  This  plan  was  approved  by  both  tlie 
contracting  parties,  and  work  has  now  started  thereon. 
In  the  accompanying  figures,  there  are  given  plans  of  the 
harbor  at  present,  and  of  the  development  suggested  by 
the  Commission's  design. 

Tile  main  harbor  of  the  city  of  Toronto  is  formed  by 
a  natural  island  about  a  mile  and  a  half  away  from  and 
parallel  to  the  north  shore  of  Lake  Ontario,  which  forms 
the  water  edge  of  the  city.  This  island,  shown  in  Fig. 
1,  lias  been  ti.sed  for  numerous  industrial  plants  and  a.s  a 
recreation  park.  It  is  pierced  along  its  west  shore  by  ai. 
artificially  made  channel  between  jetties,  and  along  its 
south  shore  bv  a  similar  channel,  the  former  known  a'^ 
tlir'  Western  Channel,  the  latter  as  the  Eastern  Channel. 
At  its  eastern  extremity,  there  has  been  built  a  bn-ak- 
water,  which  separates  the  main  harbor  from  a  portion 
of  the  harbor  known  as  Ashbridge  Bay,  which  is,  in  ef- 
fect, merely  a  marsh,  at  present  of  little  value  for  com- 
mercial purposes,  and  a  decided  disfigurement  to  that 
end  of  the  city.  This  Ashbridge  Bay  territory  was  all 
vested  in  the  citv  of  Toronto,  and  as  a  principal  ooiitri- 
biition  toward  tlie  improvement  work  which  the  harbor 


I'roni  A^dodbim-  A\e.  along  the  outer  bar,  around  the  is- 
land to  the  Ilianber  River  at  the  extreme  west  of  the 
city,  with  a  protected  waterway  from  the  Humber  on  the 
west  to  Victoria  Park  on  the  east. 

This  entire  project  involves  a  total  cost  of  $19,143,000, 
which  is  to  be  borne  in  tlie  following  amounts  by  the 
Dominion  government,  the  city  of  Toronto  and  the  har- 
bor commissioners:  City  Council,  $1,803,900;  Domin- 
ion Government,  $6,123,300;  Harbor  Commissioners. 
$11,315,900. 

The  engineer  has  estimated  that  the  entire  work  can 
be  carried  to  completion  within  eight  years  from  the 
coniinencement  of  active  operations.  At  lea.st  eighteen 
nioiiths  was  sjient  in  a  complete  survey  of  the  situation, 
which  involved  a  hydrographie  survey  of  the  waterfront, 
and  an  involved  study  of  the  development.  The  result- 
ing ]ilans  are  outlined  i)elow. 

Plans  fou  DKVKi.orMKNT 

The  harbor  develojimcnt  is,  for  ])urposes  of  explana- 
tion, divided  into  three  parts,  as  shown  in  Fig.  2.  The 
Eastern  Section  includes  all  the  district  lying  east  of 
a  line  from  Parliament  St.  to  the  eastern  entrance  to  the 
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liarlmr,  aiul  t'xti'iiilinj;-  cast  to  tlu'  east  cily  limits.  'I'lic 
(.'t'litral  Sc'i'lioii  takes  in  the  district  i)etweeii  Pai'liainiiii 
St.  and  Batluirst  St.,  and  includes  the  waterfnmt,  the 
inner  liarbor,  and  the  l)ay  shore  of  the  island.  The  W'tsl- 
ern  Section  deals  with  the  property  from  Batluirst  St.  to 
the  lluniber  River. 

E.\sTKHX  Si-;cTioN — The  work  projected  for  the  East- 
erii  Section  includes  all  three  classes  of  the  developinen' 
p'an.  The  principal  work  will  be  the  reclamation  of  the 
district  known  for  many  years  as  .\shhrid^e  Bay,  hut 
wliich  has  been  renamed,  and  will  he  in  the  future  known 
as  the  Toronto  Harbor  Industrial  District.  Alono;  the 
south  face  of  this  district  there  exists  at  the  i)resent  time 
a  low,  narrow  sandbar,  whiih  foi-ms  the  north  shore  of 
Lake  Ontario  at  this  point,  ilany  jiortions  of  this  bar 
are  frequently  subnicr.ucd  durinj;  periods  of  hiuli  water. 
There  is  a  constant  shore  erosion  as  a  result  of  the  heavy 
storms  from  the  east  which  attack  it.  One  of  the  most 
ueeessary  j)ortions  of  the  work  of  carryinjj  the  harbor 
extension  into  the  district  is  the  protection  of  the  shore. 
This  will  be  doiu'  bv  means  of  n  s(\-i  wall   which  will  be 


This  lillcil-in  ari'a  will  be  dp.idcd  into  two  parts.  Tiio 
industrial  aica  proper  \ull  be  north  <d'  a  line  drawn  east 
and  «csl,  and  liMM)  ft.  back  from  the  sea  wall.  Tiiis 
line  will  be  marked  by  a  street  (!(i  ft.  in  wiiltli,  which 
will  divide  the  industrial  district  from  tiie  second  part 
of  the  distriet,  that  is,  the  park  area,  to  the  south.  Im- 
mediately south  of  this  .street  will  he  a  tier  of  lots  10(1 
ft.  in  depth,  and  e.xtendinj;  for  over  three  miles  alonj,^  the 
north  face  of  the  park  area,  which  lots  are  intemleil  to 
be  reserved  as  locations  for  summer  homes.  In  front 
of  the  cottage  reservations  will  ijc  a  jjark  di.strict  and 
bathing  beach,  situated  on  a  lagoon.  This  laguou  will 
he  crossed  by  numerous,  fool  bridges,  in  order  to  give 
the  ])ublic  free  access  to  the  ])ark  land,  boulevard  drive- 
way and  promenade,  which  will  be  constructed  immedi- 
ately behind  the  sea  wall.  The  sea  wall  itself  will  he 
broken  at  intervals  of  2000  ft.  by  openings  40  ft.  wide, 
with  S  ft.  of  head  room,  which  will  allow  small  rTaft 
ingress  and  egress.  Ample  provision  has  been  made  for 
the  erection  of  public  liath  houses,  and  for  location  of 
aquatic  clubs  alontr  the  beaib. 
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constructed  along  the  entire  front,  a  distance  of  4^ 
miles,  and  an  average  distance  of  700  ft.  south  from  the 
present  shore  line.  With  this  protection  assured,  the 
work  of  reclaimijig  the  marsh  lands  will  be  commenced, 
and  the  two  w^orks  will  be  carried  on  at  the  same  time, 
the  filling  being  placed  in  the  portion  of  the  district  be- 
hind each  section  of  the  wall,  as  the  wall  construction 
proceeds. 

The  whole  eastern  Industrial  District  will  then  be 
filled  by  dredging  from  the  lake,  which  will  require  one 
of  the  largest  dredging  operations  ever  attempted  on 
the  lakes.  Bids  were  asked  for  this  dredging,  to  be 
opened  May  28,  1913,  work  to  commence  Aug.  1,  1913. 
Advertisement  states  that  the  commissioners  have  in  prep- 
aration plans  and  specifications  for  the  removal  of  ap- 
jjroximately  35,000,000  cu.yd.  of  material  by  hydraulic 
dredging,  and  that  borings  indicate  70%  of  material  to  be 
sand  and  gravel,  and  30%  a  mixture  of  sand,  silt  and 
clay,  which  has  to  be  delivered  from  the  source  of  sup- 
ply to  a  point  of  discharge  at  a  maximum  distance  of 
about  6000  ft.,  and  an  average  length  of  delivery  of 
about  4000  ft.  The  dredges  required  for  the  work  must 
l>e  capable  of  handling  at  least  fiOii  cu.yd   per  hour. 


Xorth  of  this  roadway  will  lie  the  Industrial  District, 
the  development  of  vhich  is  so  planned  that  when  it  is 
completed  there  will  be  646  acres  of  land  available  for 
factory  sites,  235  acres  occupied  by  streets  and  railroad 
reservations,  and  130  acres  of  waterways.  The  30 
miles  of  roadways  will  have  a  minimum  width  of  75 
ft.,  and  a  maximum  width  of  175  ft.  The  district  will 
be  served  by  30  miles  of  railway  tracks,  connecting 
with  all  three  of  the  railroads  which  at  present  enter 
Toronto. 

The  railway  layout  has  been  .so  arranged  that  every 
alternate  street  will  be  free  from  tracks,  and  the  siding 
service  on  the  railroad  reservations  will  be  on  a  three- 
track  system. 

-V  ship  channel  will  be  coustructeil  into  the  district 
for  a  distance  of  6800  ft.,  terminating  in  a  turning 
basin  1000  ft.  square,  and  the  sides  of  both  the  channel 
and  turning  basin  will  be  so  constructed  as  to  form  over 
31/^  miles  of  dockage  accommodations.  This  channel 
will  be  400  ft.  wide,  and  the  depth  will  be  made  to  con- 
form to  the  depth  of  the  Welland  Canal  in  order  that 
anv  shipping  which  can  enter  Lake  Ontario  will  be  able 
to    secure    amjde    accommodations    in    Toronto    Harbor. 
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The  Wellaiid  Canal,  it  will  be  remembered,  is  being  dug 
to  a  depth  of  30  ft.  over  the  miter  sills  of  the  locks. 

The  western,  or  bay  face,  of  this  Eastern  Section,  will 
be  developed  for  dock  purposes  as  the  district  grows,  and 
will  ultimately  add  two  additional  miles  to  the  dock 
fron.tage  of  the  area,  as  shown  on  the  plan.  One  large 
dock  is  now  being  constructed,  and  will  be  equipped  with 
modern  freight  sheds  and  a  storage  warehouse,  and  the 
first  of  a  series  of  factory  buildings  will  be  erected  back 
of  the  dock  at  an  estimated  cost  of  $409,000.  The  dis- 
trict has  been  so  laid  out  that  the  area  north  of  the  ship 
channel  will  be  reserved  for  light  manufacturing  plants. 
The  area  to  the  east  of  the  turning  basin  will  be  the  home 
of  heavier  plants,  which  do  not  require  direct  water  ac- 
cess, while  south  of  the  channel  will  be  located  the  heav- 
iest class  of  manufacturing  industries,  which  require  a 
frontage  direct  on  navigable  water. 

Central  Section — In  the  central  section,  the  work 
consists  almost  entirely  of  commercial  and  park  devel- 
opments, with  one  area  covering  17  acres,  at  the  foot 
of  Bathurst  St.,  suitable  for  industrial  development 
The  most  urgent  portion  of  the  work  is  the  encourage- 
ment of  commerce  by  means  of  a  proper  wharfage  ser- 
vice. This  is  now  being  provided  at  the  east  end  of  the 
harbor,  by  the  new  dock  being  constructed  in  the  Eastern 
Section.  Similarly,  at  the  foot  of  Bathurst  St.,  work 
is  now  being  carried  on,  which  will  provide  a  dock  with 
20  ft.  of  water,  behind  which  will  be  land  suitable  for 
light  manufacturing  plants,  and  also  for  the  erection, 
by  the  commissioners,  of  a  storage  warehouse  and  a 
factory  building,  in  which  space  will  be  rented  to  small 
manufacturing  concerns.  The  sum  of  $409,000  wil'  be 
expended  by  the  commissioners  in  providing  this  ware- 
house and  factory  accommodation  at  this  point.  For  the 
proper  development  of  the  central  dockage  facilities,  the 
commission  has  planned  to  spend  $1,78.5,000  in  the  con- 
struction of  modern  docks  in  the  area  from  Bay  St.  to 
York  St.,  with  an  adequate  equipment  of  freight  sheds 
and  storage  warehouses,  but  the  details  of  this  construc- 
tion must  be  left  until  the  question  of  the  preparation 
of  railway  and  highwav  grades  has  been  definitely  set- 
tled. 

The  other  work  planned  for  the  Central  Section  con- 
sists of  the  reclamation  of  353  acres  of  additional  park 
lands  on  the  island,  a  portion  of  which  will  serve  as  a 
location  for  the  boulevard  drive  and  the  balance  will 
include  such  portions  of  the  island  as  are  at  present 
neither  sightly  nor  usef\il.  The  driveway  will  be  carried 
from  the  east  across  the  Eastern  Harbor  Entrance  by 
means  of  a  roller-lift  ijridge,  and  will  follow  a  winding 
course  through  the  north  portion  (if  the  isUuid,  i-rns^ing 
the  lagoon  by  small  bridges. 

The  We.stern  Harbor  Entrance,  which  is  to  be  relo- 
cated, as  shown  in  Figs.  1  and  3,  will  be  crossed  in  the 
same  manner,  and  on  the  large  area  of  the  land  on  the 
north  and  south  of  this  entrance  will  lie  provided  new 
])ark  areas,  and  also  a  location  for  aquatic  clubs,  trdiit- 
ing  on  the  western  protected  waterway. 

WicsTEiiV  Skction — From  Bathurst  St.  west  to  the 
Humber  River,  the  treatment  is  almost  entirely  shore 
protection  and  park-reclamation  work,  the  only  pro- 
vision for  development  of  a  commeniai  nature  being  in 
the  district  from  Sunnyside  Crossing  io  Ihc  Humber, 
where  a  tier  of  lots  is  being  reserved  as  a  locjition  for 
rcfrcslmiciit    iirivilegcs    and    oilier    iiiiiuscini'iit     IViiliircs 


which  are  incidental  to  the  development  of  a  summer 
resort  watering  place.  A  breakwater  will  be  constructed 
from  a  point  200  ft.  west  of  the  north  pier  of  the  West- 
ern Channel,  to  the  mouth  of  the  Humber  River,  and 
distant  an  average  of  900  ft.  south  from  the  existing 
shore  line.  This  breakwater  is  needed  to  prevent  the  de- 
struction of  the  shore  and  the  lake  shore  road,  which 
suffer  heavily  from  southeast  and  southwest  storms.  In- 
side this  breakwater  will  be  a  protected  waterway  with 
an  average  width  of  500  ft.,  reaching  from  the  Hum- 
ber to  Bathurst  St.,  and  linking  up  with  the  is- 
land lagoon  system  and  the  new  lagoon  system  jilanned 
for  the  Eastern  Section,  so  as  to  form  a  complete  pro- 
tected waterway  14  miles  in  length  across  the  entire  city 
front. 

The  old  Western  Harbor  Entrance  will  be  filled  up 
and  the  boulevard  driveway,  after  crossing  the  new  West- 
ern Entrance,  will  be  carried  north  to  this  newly  filled 
land,  from  there  divided  into  two  branches,  one  branch 
running  straight  north  to  connect  with  Bathurst  St., 
and  the  other  contiuiiing  the  driveway  along  the  lake 
front  to  the  west.  A  recreation  and  passenger  dock,  300 
ft.  long  and  double  decked,  will  be  constructed  at  the 
Exiiibition  Grounds. 

From  Sunnyside  Crossing  to  the  Humber,  a  distance 
of  slightly  over  a  mile,  provision  will  be  made  for  a  four- 
track  radial  railway  entrance  to  the  city  from  the  west, 
on  an  elevation  equal  to  that  occupied  by  the  Grand 
Trunk  R.R.  tracks.  From  these  radial  tracks,  connec- 
tions can  be  later  made,  if  desired,  with  any  subway 
system  from  Sunnysid(;  Crossing  to  the  center  of  the  city. 
This  reservation  will  be  80  ft.  wide.  The  southern  limit 
will  be  an  average  of  30  ft.  south  of  the  i)resent  lake 
shore  road.  Between  this  crossing  and  the  Humlicr 
River,  provision  is  to  be  made  for  a  new  summer  re- 
sort, with  boulevard,  driveway,  bridle  path,  bath  houses 
and  amusement  features. 

Division  of  Cost 

The  City  Council  will  construct  the  necessary  highway 
bridge  over  the  Don,  to  provide  proper  entrance  to  the 
Industrial  District,  and  will  build  a  retaining  wall  along 
the  front  of  the  Exhibition  Grounds  in  the  west,  in  order 
to  separate  the  grounds  from  the  boulevard,  while  the 
exhibition  is  in  progress.  They  will  follow  up  this  initial 
work  by  undertaking  the  construction  of  necessary  road- 
ways, pavement  and  park  features  on  the  boulevard  drive, 
including  island  bridges.  The  total  cost  of  this  portion 
of  the  work  is  estimated  at  $1,802,900. 

The  work  allotted  to  the  Dominion  government  is  the 
construction  of  the  ship  channel  and  harbor  ex])ansioii 
in  the  Industrial  District,  the  necessary  shore  protection 
at  tile  east  end  of  the  inner  harbor,  the  construction  of 
the  breakwater  from  the  Eastern  Harbor  Entrance  to  the 
east  city  limits,  the  construciion  of  1he  breakwater  from 
the  Western  Harbor  Entrance  to  the  Humber  River,  and 
the  construction  of  the  iktcssiu'v  lift  bridges  across  tlie 
liarlior  eiitrniices,  mihI  across  the  ship  elianiud  in  the  In- 
dustrial District.  The  cost  of  this  work  has  been  esti- 
mated at  $6,123,200. 

The  balance  of  the  work,  which  consists  of  the  neces- 
sary dredging  for  reclamation  ])ur])oses  all  across  the  en- 
tire front  of  the  city,  the  filling  of  the  Industrial  Dis- 
trict, eiiiisi  nicl  ion  of  docks,  freight  sheds,  warehouses, 
fai-tory    liiiililings,    laying   out   of    roiulways    and    railway 
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ri'siM-viitioiis,  fonstniotioii  of  VMilidjul  fucilil  ics  in  llir  In- 
dustrial District,  earryiiifi  out  the  (lc\('l(i|iniciit  phiii  I'di- 
the  wi'stern  suinmer  resort  soctioii,  is  all  lo  lir  umlcr  tlu' 
i'liar<;e  of  the  Harbor  Commission.  Tiu'  cstimatcil  cost 
is$ll,vn."),!)()0. 

l'i:if.S().\,\i;|, 
The  new  Commission  consists  of  five  members,  all  serv- 
ing without  remuneration,  eacli  appointed  to  seivc  for 
three  years.  Tliree  of  these  are  a])pointees  of  the  City 
Council,  L.  H.  Clarke,  T.  L.  Church  and  R.  H.  Smith. 
One  is  a  direct  representative  of  the  Dominion  govern- 
ment, F.  S.  Spence,  and  one,  R.  S.  (Jourlay,  is  the  rcj)- 
resentative  of  the  Boaid  of  Trade,  appointed  by  the  Do- 
minion government  on  the  nomination  of  that  board.  The 
chief  engineer  for  the  Commission  is  E.  L.  Cousins,  and 
J.  G.  Sing  is  the  consulting  engineer. 

The  Center  Approach  Wall   for  the 

Lower  End  of  the  Gatun  Locks 

Panama  Canal* 

Because  of  the  charai-tcr  of  the  foundation  at  the 
Gatun  locks,  the  center  approach  wall  on  the  sea  side  of 
the  lock.?,  which  carries  the  tracks  for  the  electric  tow- 
ing locomotives,  will  be  constructed  on  an  entirely  differ- 
ent design  from  all  the  other  lock  and  approach  walls 
of  the  canal.  The  cellular  form  of  reinforced-concrete 
wall  used  for  the  upper  approaches  at  Gatnn,  Pedro  Mig- 
uel and  Miraflores  was  not  used  because  of  the  possible 
effect  of  the  salt  water  on  the  reinforcement.     The  Krav- 
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(iiniKMling  I  be  piers  are  carried  by  four  steel  plate-gir<lcr.-< 
fi  fl.  in  depth  and  six  plate-girders  4  ft.  6  in.  in  depth, 
arranged  as  shown  in  tlie  accompanying  illustration.  The 
six  spans  nearest  the  locks  are  closed  by  2-ft.  curtain 
ualls   to   jircvcnt    the   water   fnini   surging  from  one  ap- 


|i|-(ia(h    channel    to    the 
one  lock  is  discliarging. 

The  original  plans  ]iro\i(le 
bases  surmounting  the  piles 
vealed  softness  in  the  eai-th 
was  not  shown  by  the  burin; 
tei'niiiiiiig  the  lock 
piei-s    tdgellier    to 


ther,    between    the   piers,   when 

tor  ]iicrs  resting  on  broad 

However,   excavation    re- 

jverlying   the   rock,   which 

made  at  the  time  of  de- 

tc.  making  it  neces.sary  to  bind  the 

)tcct   them   against  transverse   slid- 


ing. The  loiindation  piles  are  driven  on  4-ft.  centers, 
bnigitiuliiially  and  transversely  (on  3-ft.  centers  for  the 
outermost  200  ft.)  and  are  surmounted  by  a  continuous 
slab  of  concrete  which  extends  a  foot  below  the  to]>  of 
the  piles. 

This  base  slab  is  08  ft.  wide  with  a  level  bottom.  The 
top  of  the  slab  is  a  series  of  inverted  stepped  arches. 
The  haunches  between  the  successive  inverted  arches 
form  the  bases  of  the  piers.  At  the  lowest  step  of  the 
inverted  arches,  the  thickness  of  the  base  slab  is  5  ft.  6  in. ; 
at  the  springing  line  it  is  10  ft.  6  in.  Several  of  the 
anlu's  were  constructed  with  the  soffit  on  a  curve,  but 
for  the  sake  of  speed  in  construction  and  consequent 
economy,  as  well  as  to  afford  a  better  bracing  for  the 
forms  in  the  erection  of  the  i)iers,  the  stepped  arch  was 
adopted.  The  lower  part  of  each  riser  is  on  the  circum- 
ference of  a  regular  segment,  of  -i'i-it.  radius,  so  the 
strength  of  the  arch  is  not  diminished.  Reinforcement  in 
the  base  consists  of  20  longitudinal  rows  of  70-lb.  rails 
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ity  type  of  wall  of  U-section  used  for  the  lower  center 
guide  walls  at  Pedro  Miguel  and  Miraflores,  where  they 
rest  on  rock  foundation,  is  too  heavy  a  construction  for 
the  mnd  foundation  at  Gatun,  where,  after  excavation  has 
been  carried  to  a  maximum  depth  of  50  ft.  below  sea 
level,  the  use  of  long  piles  is  necessary  to  reach  the  under- 
lying rock,  which  in  places  is  100  ft.  below  sea  level. 

To  meet  these  conditions  a  steel,  concrete-incased, 
causeway  or  viaduct,  1016  ft.  long,  from  the  line  of 
the  fender  chains  to  the  outer  end,  is  being  built  on  30 
concrete  piers  50  ft.  c.  to  c,  which  rest  on  a  continuous 
reinforced-concrete  slab  supjiorted   on   piles.     The  s]ians 
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resting  on  a  level  with  the  tops  of  the  ]jiles  and  a  similar 
row  3  ft.  6  in.,  c.  to  c,  above. 

Each  pier,  as  shown,  is  an  arched  structure.  The 
rectangular  piers  supporting  the  arch  are  10x18  ft.  in 
cross-section  and  the  semicircular  arch  span  between  is 
22  ft.  The  bottom  of  the  arch  opening  is  at  an  eleva- 
tion— 39.37  ft.,  anil  the  top  of  the  wall  is  12  ft.  above 
sea  level. 

The  foundation  was  completed  during  the  first  week 
in  April,  aiipeared  to  be  firm,  and  the  erection  of  the 
superstructure  is  being  pushed. 

The  completion  of  this  foundation,  assuring  steady 
progress  on  the  approach  wall,  has  important  liearing 
on  the  date  of  completion  of  the  canal. 
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Excavation  for  it.s  situ  hail  been  carried  to  51  ft.  below 
sea  level  when,  on  Jan.  25,  a  large  slide  from  the  east 
bank  carried  away  tracks,  overthrew  machinery  and  cov- 
ered the  site  with  a  layer  of  mud  averaging  10  ft.  thick. 

In    further    develo].)ments    the    sliding    threatened    the 


work  with  delay.  Any  slides  which  may  occur  hereafter 
at  this  point  will  cause  no  interference.  The  placing 
of  concrete  will  go  on,  and  the  sliding  material  will  be 
removed  by  dredges  after  water  is  let  in  from  the  Atlan- 
tic entrance  channel. 


Establishing  Ex-Post-Facto  Gage  Heights 


Iv  (_'.   F.  Hkiiw.v^ 


SYNOPSIS— Ohservrd  hiL-e  li fights  at  the  eiitruiirv  uf 
a  river  and  also  ilw  votuinc  dmiuiiged  from  the  tatcf  were. 
employed  in  an  alleged  flood  damage  case  to  deduce  river 
heights  on  a  tributartj  of  the  lake  at  a  point  I'l  miles 
above  the  lake.  Snbseuqenthj,  gage  heights  were  avail- 
able at  the  river  station,  so  the  deduced  and  the  nclual 
gage  heights  coiilil  he  com  pared. 

The  problem  which  confronted  the  writer  of  this  article 
was  that  of  the  probable  daily  gage  heights  of  a  river  for 
a  series  of  vears  during  which  there  had   bci'n   im  con- 
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tinuous  observations  at  the  ])oint  in  question.  The 
necessities  arose  through  tiie  construction  of  a  l)ear-trap 
dam  at  the  outlet  of  Cieur  d'AJene  Lake,  Idaho,  and 
the  question  as  to  the  effect  of  the  same  on  lands  along 
the  St.  Joe  River,  a  tributary  of  the  lake,  in  the  vicinity 
of  St.  Maries,  a  point  15  miles  above  the  mouth  of  the 
river  at  Chatcolet,  the  head  of  the  lake  (see  Fig.  1  ). 

It  was  admitted  that  the  operation  of  the  dam,  the 
crest  of  which  had  a  mean  sea-level  elevation  of  2126.5, 
and  whidi  was  to  be  rai.sed  only  when  the  level  of  the 
lake  receded  to  this  elevation,  would  tend  to  retard  the 
rate  of  lowering  of  the  lake  by  making  it  a  .storage  reser- 
voir during  the  summer  months.  Tt  was  also  conceded 
tliat  lands  adjoining  the  lake  and  along  the  river  might 
be  injured  somewhat  to  Elev.  2128.  The  new  dam  had 
a  discharge  capacity  '11%  greater  at  the  second  highest 
flood  stage  than  the  old  dam  when  open,  decreasing 
somewhat  as  the  flood  height  decreased,  but  at  all  times 
a  di.scharge  caj)acity  greater  than  that  of  the  old  struc- 


ture. The  crest  and  bottom  openings  had  elevations 
I'angiiig  from  2108.6  to  2116.."),  as  against  a  crest  on  the 
old  dam  of  2116.5. 

It  was  claimed  by  the  land  interests  that  the  raising 
of  the  dam  during  the  summer  months,  beginning  about 
July  1,  tended  to  cause  a  piling  u])  of  the  waters  during 
the  flood  season  and  also  during  the  time  the  bear  traps 
were  up;  that  is  to  say,  that  there  were  greater  differ- 
ences between  the  surface  of  the  water  in  Cieur  d'Alene 
Lake  and  the  surface  of  the  water  in  the  St.  Joe  River  at 
St.  Maries,  and  consequently  on  the  adjoining  low  lands, 
than  there  had  been  in  years  previous,  and  that  the  e.v- 
tent  of  injury  to  the  river  lands  could  not  be  shown 
from  a  compari.son  of  the  lake  elevations  and  elevations 
of  the  lands  in  question.  This  assertion  was  not  made 
by  engineers,  but  by  laymen,  and  constituted  one  of  the 
claims  for  damages. 

As  shown  by  Fig.  2,  the  cross-section  of  the  St.  Joe 
River  is  unusually  large  and  the  gradient  very  low  for  all 
but  extreme  flood  discharges.     It  was  the  opinion  of  tbfl 


,,,n  0 

w 

FEET 
100           150 

200 

250 

%\iX->^                           LOW     IVATtR                                   '^ 

rf~ 

2UO    -- 

wrmi^c^^^  r--^,s,-:::#T*f14- 

± 

1   , 

2125 

\                  ••        4969     '*    "            "             H         t&  1 

J 

1             «      4yoe    .f  ..         ,         „       nA 

- 

-- 

21  20  - 

-L^.^ 

-4^-- 

■c^~- 



2115   -- 

-1     - 

/ 

\ 

(vertical  xau  cnlarged) 

I 

_      - 

^ 

1  I                                       A 

In                         '^ 

/ 

TN                                rA 

\  1  f          x^V\\ 

6 

5 

0 

100        lio 

20 

J 

250 

NIWS 

FEET 

Fui.   2.     TvricAL    Ckoss-Nixtion    of   St.   Jof   Riveu 
Idaho.  St.  Maisiks   ro  ('iiatcolf.t 


I   relation  coidd  be  es- 
Lake  and  elevations  of 


•Of  Brown  &  Kleinschinldt.  Civil  and  ronfiiltinj;  Rii«:liic-eis. 
Dooly   Block,   Salt  Lake   City.   Utah. 


writer  that  because  ol  this  a  din 
tablished  between  eie\ations  of  th 
the  river  at  St.  Maries. 

Hence  the  immediate  object  of  this  phase  of  the  inves- 
tigation was  to  show  that  the  elevation  of  the  water  in 
the  river  at  St.  Maries  was  practically  coincident  with 
the  lake  levels  at  all  seasons  of  the  year  excepting  tiie  i)er- 
iods  of  maxinnirn  runoff,  and  had  been  for  many  years 
previous  to  and  since  the  construction  of  the  dam.  which 
in  turn  was  evidence  that  the  ailjoining  lands  had  not 
been    injured    by    the   construction    and    o|)eration    of    the 
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dam  mure  than  was  sliown  liy  the  curves  of  lake  ele- 
vatiou. 

The  ri\er  \alley  laiiils  have  l)eeii  l)nill  ^i])  l)y  sediment 
from  tlie  river  which  lias  overliounl  its  hanks  annually. 
As  a  result  the  lands  are  found  to  have  elevations  from 
2126  to  2128,  with  narrow  hanks  along  the  ri\er  rani;- 
ing  from  200  to  500  ft.  in  width,  and  fmni  2  to  o  ft. 
higher  than  the  average  of  the  liunls  (see  view,  Fig.  3) 
and  valley  with  St.  Maries  on  ilie  left,  looking  down- 
stream. 

Daily  gage  readings  showing  the  tiuituations  of  the 
lake  at  Chatcolet  had  been  kept  by  disinterested  parties 
from  Apr.  26,  1903.  The  dam  was  jiut  into  operation 
for  the  first  time  July  29,  liiiiT.  deferring  to  the  dia- 
gram of  gage  heights  of  Co'iir  d'Aleiie  Lake  (Fig.  4) 
the  effeet  on  the  lake  elevations  is  shown  by  the  two 
groups  of  curves  between  July  1  and  Xov.  6,  the  lower 
group  representing  the  years  previous  to,  and  the  higher 
group  those  since  the  construction  of  the  dam. 

The  runoff  from  this  river  system  is  influenced  very 
largely  by  heavy  snows  in  the  mountains  and  the  effect 
of  the  warm  Cliinook  winds.  The  annual  precipitation 
at  St.  Maries,  on  the  lower  edge  of  the  basin,  is  20  m., 
mo.st  of  which  falls  in  the  form  of  snow.  The  elevation 
of  the  cachment  basin  varies  from  21.50  at  St.  Maries  to 
altitudes  upward  of  7000  for  the  mountain  crests.  As 
usual  in.  these  latitudes,  the  ])recipitation  varies  directly 
as  the  altitudes,  so  that  the  jireeiiiitation  of  the  moun- 
tains is  probably  50  in.  During  the  years  1S91-6  the 
runoff  from  the  total  Spokane  Elver  Basin  at  Spokane, 
Wash.,  varied  from  1S.4  to  33.3  in.,  with  22.3  in.  for  the 
year  190i).  Of  tliis  runoff  over  .50%  occurs  during  the 
months  of  April.  May  and  June,  without  taking  into  ac- 
count the  .storage  effect  of  the  lake,  and  but  for  this  a 
still  liigher  runoff  would  be  shown  from  the  mountains 
during  thi.s  period.  These  years  are  u.sed  for  illustrative 
purposes,  as  the  discharges  are  summarized  in  "Water- 
Sujtply  Paper"  Xo.  272,  F.  S.  Geological  Survey. 

The   basin    is    densely    tindiered,   preventing   the   for- 


mation of  extensive  snow  il lifts  and  packs,  and  contrib- 
uting to  maximum  discharges  when  the  Chinook  winds 
fire  accompanied  by  rain. 

The  river  channel  is  peculiarly  adaptcil  to  coniimta- 
lions  involving  discharges  and  slope  by  reason  of  iis  ver;: 
uniform  .section  and  bottom  grade.  The  minimum  dc])th 
is  20  ft.  in  low  stages,  with  the  surface  elevation  at  212'>, 
and  during  the  highest  flood  it  reaches  35  ft.,  or  an  ele- 
vation of  2135  at  St.  Maries.  At  the  low  stage  the  width 
averages  250  ft.,  with  300  ft.  betv,-een  banks  at  an  eleva- 
tion of  2130.  The  river  overflows  its  banks  on  the  lower 
portions  at  Kiev.  212S,  but  the  a>erage  bank  elevation 
is  21:50.  The  hanks  have  been  eroded  .some  by  steamboats 
so  that  in  places  there  are  obstructions  in  the  form  of 
trees,  willows,  etc.,  alon.it  the  sides. 

A  survey  of  the  basic  data  on  which  the  solution  of  the 
problem  de]iended  shows : 

(1)  Observed  daily  gage  heights  of  C'leur  d'Aleiie 
Lake.  19(13-10. 

discharges  of  the  Spokane  Elver 
discharges    from    L'a'ur.  d'Alene 


and   topographic    surveys   of   ad- 
1  which  mean  areas  of  the  latter 


(2)  Observed  daily 
at  Spokane,  showiii.g 
Lake. 

(3)  Land    surveys 
.i.;::iing  low  lands,   froii 
were  determined. 

From  these  data  it  was  ])ossible  to  arrive  at  the  mean 
daily  inflow  into  the  ('(viir  d'Alene  Lake  drainage  basin. 
The  mean  daily  discharge  of  the  St.  Joe  Eiver  was  then 
determined  by  ])roportion  from  the  total  inflow  as  the 
ratio  of  the  St.  Joe  draina.sfe  basin  above  St.  Maries  to 
the  total  drainage  basin  of  the  Spokane  Eiver  at  Spo- 
kane. These  area.s  were  obtained  from  the  United  States 
topographic  maps.  The  uniformity  of  the  cachment  ba.sin 
in  all  its  essential  features  affecting  runoff  made  such  a 
relation  as  is  described  above  suflficient  for  the  degree  of 
accuracy  required. 

In  casting  about  for  a  formula  of  the  flow  of  water 
in  rivers  from  which  the  relation  of  the  slope  or  hydraulic 
gradient  fo  the  discharge  could  be  grapiiically  expres.sed. 
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the  C'hezy  formula  with  Kutter's  coefficient  naturally 
came  first  to  mind.  A  simple  inspection  showed  that  our 
desired  expression  was  a  pure  quadratic  equation,  but 
very  unwieldy,  especially  with  reference  to  the  hydraulic 
radius,  which  precluded  its  use  at  all  for  the  purpose  at 
hand. 

We  next  had  recourse  to  the  experimental  formula 
of  the  form  Y  =  C  ?••""  s'^*,  which  in  addition  to  being 
capable  of  solution  by  logarithms,  has  a  more  constant 
value  of  C  for  the  same  channel  and  different  velocities. 

In  comparing  the  methods  used  in  this  solution,  the 
leader  is  requested  to  withhold  judgment  as  to  mathe- 
matical accuracy  and  to  keep  in  mind  the  accuracy  re- 
<3  aired.  The  sufficiency  of  the  computations  will  be 
siown  later  in  comparison  with  actual  gage  readings 
ujiade  subsequently. 

The  method  employed  in  arriving  at  the  daily  dis- 
large  of  the  ri\er  for  the  eight  years  will  be  described 


(2)     For  lake  falling,  with  lake  elevation  under  3128. 
Total  Inflow  =  Si)okane  River  Discharge  —  13,724*  X 
Daily  Fall  of  lake  in  ft. 

For  lake  falling,  with  lake  elevation  above  2128. 
Total  Inflow  =  Spokane  River  Discharge  —  34,892*  X 

Daily  Fall  of  lake  in  ft. 
The  Spokane  River  discharges  were  taken  from  curves 
of  discharges  at  hand  and  the  fluctuations  of  the  lake 
from  the  curve  of  observed  daily  gage  heights  shown  on 
Fig.  4.  The  several  multipHcations  and  divisions  in- 
volved were  made  by  a  Brunsvega  calculating  machine 
and  the  slide  rule. 

Observations  of  velocity  during  maximum  discharge 
showed  that  the  water  flowing  out  of  the  lake  passe<l 
Spokane  one  day  later  on  an  average  and  that  there  was 
also  one  day's  difference  between  St.  Maries  and  the  lake, 
the  Spokane  River  being  precipitous  while  the  St.  Joe 
is  sluggish.     Consequently  in  arriving  at  the  discharge 
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Pig.  4.     Gage  Hkights  of  Cceur  d'Alene  Lake,  at 
Chatcolkt.  InAHO.  1903-10 
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in  some  detail.     The  areas  given  below  were  used  in  the 
equations  which  follow: 

('(inir  d'Alene  Lake  Drainage  Area,  3.530  sq.mi. 

St.   Joe  and    St.   Maries   Rivers   Draiimge   Area,   109O 
sq.mi. 

Area   of   Cceur   d'Alene    Lake,    Rivers,   cti-.,   elevation 
under  2128,  27,448  acres. 

Area  of  Cceur  d'Alene  Lake,  Rivers,  dc-..  elevation  over 
2128,  49,784  acres. 

By  ])ropo7-tioii  then, 
!•  ,S7.  Joe  Hirer  dixclutrfif  _  ]II90 

Total  infliiw  3.')3n 

cir  the  St.  Joe  River  Discharge  =  0. 1';,s  'l',,t;il  Inflow. 

To  determine  the  total  inflow  two  equal  ions  were  neces- 
sary :  • 

(1)      For  lake  rising,  with  elevation   under  2128. 
Total  Inflow  =  Si)okane  River  Discharge  +  13,724*  X 

Daily  Rise  of  lake  in  f^. 
.    For  lake  rising,  with  lake  elevation  above  2128. 
Total  Inflow  =  Spokane  River  Discharge  -f  24,892*  X 
Daily  Ri.-e  of  lake  in  ft. 
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Pig.  5.     SLOPE-DiscirARGE  Curves  for  St. 
Joe  River,  St.  Maries  to  Chatcolet 

(Elevations  at  St.   Maries.) 

of  the  St.  Joe  River  at  St.  Maries,  the  discharge  of  the 
Spokane  River  at  Spokane  two  days  following  was  used, 
while  the  discharge  as  indicated  by  the  fluctuations  of 
the  lake  was  taken  of  one  day  following. 

Knowing  the  mean  daily  discharge  of  the  St.  Joe  River, 
the  next  step  involved  was  that  of  preparing  a  set  of 
curves  from  which  the  total  difference  in  elevation  be- 
Iween  the  lake  and  the  river  at  St.  Maries  correspond- 
ing to  the  difi'erent  di.scharges  could  he  taken  and  added 
to  Ihe  lake  curves  for  the  final  curve  of  gage  heights  at 
St.  !\Iaries.     Referring  again  to  the  formula 


Cr 


or  .s-  =    -V   -r-r,-Ta 


•  ''Arpa  of  the  lake  In  acres  divided  !»•  2.  rfduclnK  acre-feel 
to  »»cond-feet  since  1  cu.ft.  per  sec.  or  1  sc-c.-ft,  .-(lualsi  2  acrt - 
ft.    (nearly)    In   24    hours. 


it  will  be  oli.'^erved  tlial  a  iminlier  of  such  curves  will  be 
necessary  a<  the  area  of  the  waterway  and  eonseqiiently 
the  hydraulic  radius  vary  as  the  depth,  which  in  turn  is 
de]icndent  upon  the  lake  elevation.  Accordingly,  several 
sections  were  made  of  the  river  in  dift'erent  jflaces,  show- 
ing remarkable  uniformity.  One  such  section  selected 
for  use  is  shown  in  Fig.  2.  It  will  be  noted  that  the 
area  and  hydraulic  radius  for  each  foot  of  elevati(m  from 
212.'  to  2133  are  .shown. 

Willi  these  and  oli.served  slopes  at   nearly  all  stages  of 


.Mav  •>'.).   I!ii: 


K  N  (i  I  M  V.  K  in  \  (;     X  K  ws 


II-.':! 


Iiar>;c. 
('  = 


>r     the     f< 


A  r 


aiKitllcr  transposit  idii  of  the  cxpiinciit  ial  I'oriinila  were 
niiuli',  giviiijj;  valiius  iif  ('  i-aiifjiiig  (roiu  oK  to  lo,  an  aver- 
age value  of  GG  being  taken  wliun  the  river  was  within 
itt-  hanks.  For  elevations  above  'il'M)  when  the  river  over- 
flowed its  banks  C  was  found  to  have  a  value  of  .SO. 

The  term  .1  ('  »••"'  is  a  eonstant  for  each  elevation  and 
was  ealeulated  and  designated  as  A',,  A'.,  etc  The  "Sloiie 
Discharge"  curves  W'ere  then  made  up  by  ciiuiputing 
slopes  for  discharges  of  ;i()()(l,  GDOO,  9()()() 
aud  18,000  sec. -ft.,  ])assing  through  the 
different  lake  elevations  from  2125  to 
points  were  platted  in  rectangular  eoor( 
curves  drawn  as  shown  by  Fig.  5. 

Deriving  the  daily  discharge  of  the  St.  doe   Kiver  at 
St.  Maries  by  proportion  from  the  observed  discharge  of 

2l56r 


,  I2,<i)m,  l.'),(M)o 
channel  al  the 
21:!:i.    and    the 

linates   and    the 


Si.  Manes  and  elevations  of  the  lake  occur  during  tiie 
llond  pci-iod  or  during  the  months  of  A[)ril,  May  and 
June,  .sometimes  beginning  in  March;  and  that  during 
the  remainder  of  the  year  and  es])ecially  during  liie  surn- 
jner  and  fall  months,  the  daily  elevations  of  the  river 
and  lake  are  coincident. 

(2)  That  the  damages  to  the  lands  and  crops  on  the 
lands  at  elevations  higher  than  212.S  are  the  results  of 
the  late  spring  floods,  sejjarately  and  apart  from  the  ef- 
fect of  the  new  dam. 


Flvo  HlaM«-l''urnaoe  lllnnlnK  KnclneM.  each  with  a  capacity 

of  20.000  cu.l'l.  of  free  jdr  piT  minulf.  opi-ratcd  by  gaH  •■n- 
Kincs  u.sltiK  Ijla.st-furnaci'  Kas,  ari'  to  be  built  for  the  Mary- 
land Steel  Co.  by  the  Bethlehem  Steel  Co.,  of  South  Uethbhem. 
Penn.  The  eiiKines  have  double-actlns  gas  cyllnder.s  In  line 
with  the  blowing  cylinders,  and  are  similar  In  type  to  those 
now  In  operation  in  the  Bethlehem  Steel  Co.'s  own  plant. 
The  gas  engines  have  cast-steel  cyUnders.  45  in.  diameter 
and  fiO  in.  strol<e,  which  are  the  largest  gas-engine  cylinders 
ever  cast  in  this  country.  The  Bethlehem  Co.  is  also  building 
five  engines  of  identical  size  for  the  Minnesota  Steel  Co.  The 
use  of  steel  castings  for  these  very  large  cylinders  was 
first  developed  by  the  Bethlehem  Steel  Co..  and  the  first  of 
these  steel  gas-engine  cylinders  has  now  been  in  successful 
tion   for   four  years. 


Fig.  G. 
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Fig.  7.    Gage  Heights  of  St.  Joe  Riveu  at  St.  Makies, 

Idaho,  and  of  CVeur  d'Alene  Lake  .\t  Chat- 

colet,  Idaho.  Janitahy-September,  1011. 


the  Spokane  River  at  Spokane,  and  having  the  daily  ob- 
served gage  heights  of  Ca?ur  d'Alene  Lake,  by  use  of  the 
'"Slope  Discharge"  curves  (Fig.  5),  the  fall  corresponding 
to  any  lake  stage  and  deri\ed  discharge  of  the  St.  Joe 
River  was  obtained.  The  final  curves  (Fig.  6)  were  then 
made  by  adding  these  differences  in  elevation  to  the  lake 
elevations  for  each  day,  making  "Derived  Daily  Gage 
Heights"  of  the  St.  Joe  River  at  St.  Maries. 

Daily  ob.servations  of  gage  heights  had  been  made  at 
St.  Maries  for  the  year  1911  which  afforded  a  means  of 
comparing  the  derived  gage  heights  with  actual  gage 
heights.  For  this  purpose  the  gage  readings  for  1911 
were  derived  as  for  previous  years  and  platted  on  the 
same  .sheet,  as  were  the  actual  .gage  heights  for  that  year 
(.see  Fig.  7).  The  gage  readings  of  the  lake  are  also 
platted  on  this  sheet  to  show-  the  general  relation  of  the 
two.  As  would  be  expected  the  peaks  of  the  derived  gage 
heights  are  slightly  lower  than  the  actual  peaks.  It  must 
be  agreed,  however,  that  the  results  show  a  remarkable 
agreement,  aud  one  which  justified  the  effort. 

Coming  now  to  the  practical  value  of  these  derived 
curves,  they  show: 

(1)  That  the  only  appreciable  or  significant  differ- 
ences between  the  elevations  of  the  river  at  points  near 


Sanitary  Legislation  in  Indiana  in  1013  has  been  sum- 
marized for  this  journal  by  Dr.  J.  X.  Hurty.  Secretary  of  the 
Indiana  State  Board  of  Health.  The  law  of  most  interest  to 
engineers  was  one  which  empowers  the  State  Board  of  Health 
to  order  the  installation  of  water  filtration  plants  wherever 
the  Board  deems  such  a  course  necessary.  The  most  import- 
ant public  health  law  passed  in  ini3.  Dr.  Hurty  states,  is  a 
very  comprehensive  Housing  measure.  Among  its  features 
are  prohibitions  of  inside  rooms,  or  rooms  without  windows 
opening  to  the  outer  air.  Another  bill  strengthens  the  old 
vital  statistics  law  requiring  the  reporting  of  births,  deaths, 
and  contagious  diseases.  Dr.  Hurty  states  that  the  bill  makes 
the  old  law  "almost  perfect."  A  law  of  particular  interest 
and  with  a  somewhat  facetious  popular  name,  taken  both  from 
a  part  of  its  subject  matter  and  from  the  introducer  of  the 
bill,  is  known  as  the  "Rat  Law."  This  bill  was  introduced 
by  Senator  Oscar  Ratts.  of  Paoli.  It  authorizes  health  officers 
to  enter  upon  any  lands,  buildings  or  vessels  to  ascertain 
whether  or  not  they  are  infested  with  rats.  Owners  of  build- 
ings may  be  formally  notified  to  clear  their  premises  of  rats 
and  make  premises  rat-proof.  The  same  law  also  provides  for 
the  teaching  of  anatomy,  physiology  and  hygiene  of  the  human 
system:  the  effects  of  .ilcohol  and  nicotine:  the  cause  and 
course  of  consumption,  and  the  dissemination  of  diseases  by 
rats,  flies  and  mosquitoes.  Still  another  law  authorizes  cities 
of  20,000  inhabitants  or  more  to  raise  funds  for  and  to  build 
public  baths  and  swimming  pools.  The  Lake  Michigan  .Sani- 
tary District  Law,  applicable  to  the  counties  bordering  on 
Lake  Michigan,  ceates  a  sanitary  district,  to  be  administered 
by  five  trustees  appointed  by  the  Governor.  It  is  estimated 
that  the  contemplated  sewerage  and  drainage  v.-ork  will  cost 
$2,000,000. 
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Performance  of  a  450-HP.  Boiler  with 
Oil  Fuel 

By  a.  L.  Menzix* 

There  was  receutly  completed  at  the  U.  S.  Xavy  Yard, 
ilare  Island,  Calif.,  a  modern  steam  power  plant  to 
giijjersede  old  equipment  for  furnishing  compressed  air 
and  electric  power  about  the  navy  yard.  The  new  equip- 
ment is  housed  in  a  handsome  building  of  reinforced 
concrete  and  brick,  and  includes  two  5000-cu.ft.  steam- 
driven  air  compressors,  two  .500-kw.  and  one  lOOO-kw. 
turbo-generators,  eight  ioO-hp.  water-tube  boilerii 
ccpiipped  with  superheaters,  a  complete  oil-burning  sys- 
tem, iuid  the  necessary  auxiliaries. 

In   comparing  the   various   bids   received   for   furnish- 
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ing  and  installing  the  boiler  plant,  the  goxcninicnt  made 
rational  allowances  for  the  diirereiices  between  the  respec- 
tive guaranteed  efficiencies  and  the  lowest  considered,  by 
correcting  the  price  named  in  each  bid  by  an  amount 
equal  to  the  present  worth  of  the  corresponding  saving 
in  fuel — the  total  period  of  operation  and  the  cost  of 
fuel  being  assumed.  The  guaranteed  performance  was 
therefore  an  important  factor  in  awarding  the  contract, 
in  consequence  of  which  the  contractor  was  made  liablj 
to  a  [)roportional  penalty  should  the  actual  performance 
be  inferior  to  that  guarantei'd. 

The  efficiency  ai  aliont  rating  guaranteed  liy  the  suc- 
cessful bidder,  the  Kflge  Moor  Iron  f'o.,  of  Edge  ^loor, 
I)el.,  was  80^?.  Other  important  guarantees  referred  to 
moisture  in  thi'  steam  passing  into  the  superheater,  and  to 
steam     used    by    the    oil    biii'iiers    for    aloniizat  inn.       .Ml 

•Ti-stlnsr   Knuine.r.    K<\v.>-    Moor    lion    Co.,    Edj,—    Moor.    Del. 


guarantees  ^\ere  met  in  the  first  series  of  test.s — the  Jiriii- 
cipal  data  and  results  of  which  are  given  below. 

The  tests  were  ma<le  under  llie  direction  of  a  Ijoard 
of  naval  officers  consisting  of  Messrs.  Fred  Thom]).s(jn, 
Civil  Engineer,  U.  S.  X.  (chairman),  A.  H.  Van  Keu- 
ren,  U,  S.  X'aval  Constructor;  and  Lieut.  Harold  Jones. 
Geo.  A.  McKay,  Public  Works  Officer,  under  whose  direc- 
tion the  plant  was  installed,  cooperated  with  this  board. 
The  contractor  was  represented  by  the  writer. 

Owing  to  the  pecuniary  penalty  involved,  great  care 
was  taken  to  assure  the  reliability  of  all  readings.  The 
correctness  of  the  testing  apparatus  was  determined  by 
suitable  methods  by,  or  in  the  presence  of,  representa- 
tives of  both  the  government  and  the  contractor.  The 
water  was  weighed  in  all  the  tests.  In  the  test  for  effic- 
iency, the  fuel  oil  was  weighed ;  in  other  tests,  in  which 
the  oil  used  was  not  involved,  the  oil  was  measured  with 
a  calibrated  piston-type  meter, 

TEST  AT  ABOUT  R.\TIXG 
Date  of  trial      Oct.  11.  1912 


Duration  of  trial. 

Dimensions  and  Propo 
Xame  and  type  of  boiler:     Edge  Moor  water  tube 

Number  of  drums  in  boiler 

Number  of  tubes  wide ' 

Number  of  tubes  high 

Total  number  of  4-in.  tubes  18  ft.  long 

Water  heating  surface,  sq.ft 

Name  of  superheater:     Foster 

Superheating  surface,  sq.ft.  (external  surface  of  tubes  only) 

Name  and  type  of  oil  burners:     Owens  inside  mixer 

Numljer  of  burners  to  one  boiler 

.\rea  of  air  spaces  in  furnace  floor,  approx..  sq.in 

Area  of  air  spaces  per  horsepower  of  rating,  approx.,  sq.in 

-Average  Pressures 

Barometer,    in.,  Hg .  .  

Steam  pressure  by  gage,  lb.  per  sq.in 

Pressure  of  oil  to  burners,  lb.  per  sq.in 

Force  of  draft  at  damper,  in.  water 

Force  of  draft  in  ash  pit,  in.  water 

.■Average  Temperatures  (F) 

Of  external  air .  

Of  air  passing  into  ash  pit 

Of  steam 

Of  feed  water  entering  boiler 

Of  escaping  gases  from  boiler 

Of  oil  supplietl  to  burners 

Fuel 
Kind  of:     California  crude  oil 
Specific  gravity,  oil  freed  from  water,  grit  and  other  foreign  matter 

Cravity.  Baum6  scale 

p'ercentage  by  weight  of  water  in  oil 

Percentage  by  weight  of  grit  and  other  foreign  matter  in  oil 

Calorific  value  of  one  pound  of  pure  oil  with  water  vapor  due  to 

liydrogen  content  uncondensed,   B.t.u 

Calijrific  value  with  water  vapor  condensed  (heat  value  as  commonly 

given) ,  B.t.u 

Quality  of  Steam 
Percentage  of  moisture  in  steam  passing  into  superheater 
Superheat  of  steam  passing  out  of  superheater  (F) 

Hourly  Quantities  and  Rates 

Pure  oil  consumed,  lb.  per  hr 

Water  evaporated,  lb.  per  hr.,  corrected  for  discharge  through  calori- 
meter   

Equivalent  evaporation,  lb.  per  hr.  from  and  at  212** 

Equivalent  evaporation  per  hr.  from  and  at  212°,  lb.  per  sq.ft.  of 
water  heating  surface 

Factor  of  evaporation 

Horsepower 

Horsepower  developed 

Rated  horsepower  (10  sq.ft.  of  water  heating  surface  per  hor»pnwerl 

Percentage  of  rating  developed 

Economic  Results 
Water  apparently  evaporated  tmder  actual  conditions,  lb.  per  lb.  of  oil 

a.s  fired 

Equivalent  evaporation,  from  and  at  212*.  lb.  per  lb.  of  oil  as  fired. .  . 
Equivalent  evaporation,  from  and  at  212°,  lb.  per  lb.  of  pu 
Equivalent  evaporation,  lb.  per  lb.  of  t  "  " 

value  of  18,500  B.t.u 


>il  based  on  a  stanoard  calorific 


th  water  vapor  due 
calorific  value  of  oil  with 


Efficiency 
Efficiency  of  boiler  based  on  calorific  value  of  r 

to  hydrogen  content  uncondensed 

Efficiency  (as  ordinarily  given)  based 

water  vapor  condensed 

Smoke  Observations  and  Gas  .\naly8is 
Gases  issuing  from  stack  were  just  barely  visible  during  entire  test 

Minimum  percentage  of  CO,  at  damper  by  Orsnt  apparatus 

Maximum  percentage  of  CO,  at  damper 

Steam  Reouired  bv  Burners 
Steam  used  bv  burners  to  ntomiw  1  lb.  of  nil  as  fired 
Percentage  of  steam  generated  used  by  oil  biirtiers  for  atomization 


4585 

222 


30.15 
145.6 
47.5 
0.19 
0.15 


170.8° 
421.0° 
127.1° 


n  9,504 

17  .30° 

0 .  42  % 

0,034% 

17,605 

18,790 


87.1% 
81.6% 


0  .12  II), 
2.3:t% 
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Kor  (IcU'riniiiiii^'  llic  stcaiii  ii^cil  liy  llic  nil  IniriiiTs  [])>■ 
uriJico  uit'llKKl  was  cinpldycd.  'I'lic  :i]i|)iii'iit  ns  is  slmuii 
at  the  riglit  in  Ki^-.  1.  A  hnlc  mailc  willi  a  |'',i-iii-  'li'iH 
in  a  uoniinoii  |)i|)c  plug  constituted  tlu'  oi-ilirc.  'I'liis 
was  louatoil  in  the  llange  union  ht'twui-n  gages.  The  ap- 
paratus was  ealihrateil  with  tank  and  scales  in  llie  usual 
manner  hel'ore  tiie  tests  ucic  iiin. 

'i'he  goxernnient  detaded  nicii  I'roiii  its  testing  lalim-a- 
toi'v  and  engineering  departnii'uls  at  Mare  Island  to  uli- 
ser\e  and  record  all  I'eadings.  The  contraelo!-  also  fur- 
nished two  men  for  duty  on  the  weighing  phitfonu  so 
tliat  all  weights  couhl  he  ceililic(l  to  hy  a  repi'eseutat  i\c 
of  each  party.  The  weighei's  and  clicckci-s  were  rccpiired 
to  ])lace  their  initials  after  each  recorded  weight  as  a 
precaution  against  errors,  'i'lic  weighing  w^as  done  under 
the  personal  direction  of  W.  A.  Lynn,  engineer  in  charge 
of  the  electrical  laboratory  at  Mare  Island.  Tempera- 
tures, pressures,  etc.,  were  recorded  hy  observers  for  the 
government  and  were  occasionally  ch(>cked  by  the  eon- 
tractor's  engineer. 

In  the  efficiency  test,  the  weighing  was  conducted  so 
that  the  weights  of  oil  and  water  u.seil  during  each  hour 
could  be  determined.  Pressures,  temperatures,  etc.,  were 
rei'orded  every  15  minutes.  The  observers  used  specially 
prepared  forms  and  by  means  of  carbon  paper  recorded 
all  readings  in  duplicate.  TJepresentatives  of  the  respec- 
tive parties  interested  were  tlierefore  able  to  compute  the 
results  of  the  tests  independently  from  original  records. 
After  the  computations  were  made  the  results  were  com- 
pared and  checked. 

All  tests  were  made  on  one  boiler  selected  by  the  gov- 
ernment after  the  installation  was  completed  and  in  op- 
eration. The  l)low-olf  piping  and  feed-water  piping  to 
boiler  and  superheater  were  disconnected  from  respec- 
tive headers  to  avoid  errors  from  leakage. 

The  factor  of  evaporation.*  equivalent  evaporation  and 
efficiencies  given  above  are  ba.sed  on  Marks  and  Davis' 
steam  tables  (1912  edition)  and  are  slightly  lower  than 
the  corresponding  official  results  on  account  of  the  high 
specific  heat  of  superheated  steam  specified  in  the  con- 
tract. This  was  given  as  0.6.5,  which  conforms  to  older 
practice. 

The  efficiency  obtained  in  this  test  is  reniarkably  good 
especially  when  it  is  considered  that  the  firing  was  done 
by  the  regular  government  firenuui  who  depended  entirely 
on  his  eyesight  for  guidance  in  making  the  adjustments 
necessary  for  good  combustion.  Tie  was  cautioned  about 
the  firing  probably  not  more  than  three  or  four  times 
during  the  entire  ten-hour  run.  The  es.sentials  for  effic- 
ient performance,  namely  low  temperature  of  outgoing 
gases  and  high  percentage  of  CO.j  at  damper,  were  pres- 
ent. 

It  will  be  noticed  that  two  etfieiencies  of  the  boiler  are 
given.  These  are  in  terms  of  the  calorific  values  of  the 
oil  with  water  vapor  due  to  the  hydrogen  content  un- 
coudensed  and  condensed  as  determined  by  the  chemists. 
For  commercial  purposes  it  would  seem  to  be  more  logi- 
cal to  consider  the  efficiency  based  on  the  first  named 
calorific  value,  since  the  latent  heat  in  the  steam  produced 
by  the  combustion  of  the  hydrogen  content  is  not  com- 
mercuUly  available  for  making  steam.  T'n  utilize  this  la- 
tent heat  woukl  require  a  reduction  of  the  temperature  of 
the  flue  gases  to  212°  F.  or  less,  which  does  not  seem 
to  be  feasible  even  with  economizers.  \\'hen  the  fuel  used 
IS   relatively  low   in   hydrogen   and   the  efficiency  of  the 
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lioiler  IS  based  on  the  "high"  heal  value,  the  boiler  is  un- 
fairly favored  by  having  a  smaller  airiount  of  unavailable 
heal  charged  u|)  to  it.  \  eoniparison  of  boiler  ediciencics 
based  on  till'  high  heat  value  of  the  fu(d  is  therefore  not 
sullirieiit  lor  determining  the  comparative  |)eif()rinan(X' 
of  steam  boilers. 

lit  (Trans.  .\ni.  Soe.  M.  Iv,  Vol. 
ipiars  to  lie  no  e.vacl  rehitionshij) 
iiiiiliiil  and  the  speiilic  gravity 
that  individual  analysis  is  nei'- 
essaiy.  \'ei  V  feu  data  bearing  on  this  point  .seem  to  have 
been  piihlislieil  but,  from  those  available,  it  would  seem 
that  there  is  a  sulliiient  \ai'iatioii  in  hydrogen  to  warrant 
taking  it  into  eonsidei-iit  ion  when  making  guarantees, 
es])ecially  when  a  bonus  or  penalty  is  involved. 

IJesitles  the  lest  for  efficiency  at  rating,  other  tests  of 
sluHt  duration  were  made  to  determine  the  eharaeteris- 
tics  of  c'crtain  ])arts  of  the  equipment  at  different  rates 
of  evaporation.  The  pereentaire  of  moisture  in  the  steam 
passing  into  the  sui>erheater  as  determined  by  a  throttling 
calorimeter  was  found  to  be  (l'i'l%  at  li'lic;  of  rating 
as  against  ().(Hi%  at  H)1.2%,  of  rating.  The  perfornunice 
of  the  suiJcrhcater  is  shown  in  the  following  table: 


Percentage  of  rating  d( 
Superheat 
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The   siipei'lieat    produced    by   a    given    superheater   de- 
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IJends  not  only  on  the  rate  of  evaporation  but  also  on  the 
character  of  combustion.  \A«jth  a  given  rate  of  evapo- 
ration too  little  or  too  much  air  will  affect  the  average 
temperature  of  the  ga.ses  passing  through  the  su])er- 
heater  and  the  superheat  will  be  affected  accordingly. 

The  following  table  shows  the  .steam  used  by  the  oil 
burners  for  atomization : 

Horsepower  developed  by  one  burner ...        94 

Pressure  of  oil.  lb.  per  .sq.in 39 

Temperature  of  oil,  F  ° 127 

Efficiency  of  boiler 

.Steam  required  for  atomization,  lb.    per 

lb.  of  oil *0  30 

Percentage  of  steam  generated  used  by 

by  burners  for  atomization 2.4%  2 

*  Oil  measured  by  meter  and  weight  eoinputed. 

The  steam  u.sed  by  an  oil  burner  depends,  of  course, 
within  limits,  on  the  care  taken  by  the  fireman  in  adjust- 
ing the  steam  valve.  This  adjustment  is  not  a  delicate 
one,  and  if  a  fireman  is  careless  he  can  use  a  great  deal 
more  steam  than  is  required — which  is  not  only  a  waste 
but  which  may  al.so  cause  damage  to  the  tubes  by  blow- 
ing the  flame  up  against  them.  The  inside  mi.xer  type 
of  burner  is  somewhat  proof  a.gainst  such  carelessness  as 
too  much  steam  raises  the  pressure  in  the  mixing  chamber 
which  cuts  down  the  sui>i)ly  of  oil  and  therefore  the  fire. 
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Fig.  2  shows  the  fall  of  temperature  of  the  gase? 
through  the  boiler  wheu  operated  at  about  196^  of 
rating.  Temperatures  taken  with  the  boiler  operating  at 
about  rating  would  probably  be  of  more  interest  but,  un- 
fortunately, a  complete  set  of  readings  was  not  taken 
during  this  test.  However,  those  taken  permit  of  a  com- 
parison of  the  temperatures  at  certain  points,  which  is 
given  below : 

Percentage  of  rating  developed 101 .2'^  19(>% 

Temperature  between  1st  and  2d  rows  of  tubes  over 

furnace.  F 1560°  1830° 

Temperature  at  top  of  fizst  pass 686°  988° 

Temperature  of  gases  passing  out  of  boiler 421°  534° 

The  temperatures  given  above  are  the  averages  of 
several  readings.  All  temperatures  in  the  setting  were 
taken  with  a  Bristol  electric  pyrometer  with  bare  thermo- 
couples ^^et  at  approximateh"  30  in.  from  the  inner  face 


Flu.  1.    Flank  IIoad  Alkoss  the  Desert  xear  Blythe, 
Calif.,  for  Motor  Truck  axd  Team  Haul.vge 

(Ready  for  sand   filling   between   wheel   tracks.) 

of  the  boiler  wall.  The  thermo-couples  were  set  by  trial 
to  give  the  highest  temperatures,  which  corresponds  to 
a  setting  where  the  cooling  effect  of  radiation  from  the 
thermo-couple  to  the  tubes  is  a  minimum.  All  temper- 
atures taken  with  the  pyrometer  are  corrected  for  air 
temperature  at  the  junction  of  the  fire  end  with  tlie  ex- 
tension piece.  The  temperature  of  the  outgoing  gases 
was  taken  with  a  mercury  thermometer  located  as  shown 
in  the  drawing.  Teni])eratures  near  the  dani])er  taken 
with  the  pyrometer  ])ractically  agreed  witli  those  indi- 
cated bv  the  mercurv  thermometer. 


OroundinK    of    I.on-Potendul    Altonintine-CiirD-nt    ('ir<-ult<i 

to  pi'«'Vent  transmission  of  dangerous  voltages  to  persons  tem- 
porarily in  contact  witli  fixtures  on  the  low-potential  line,  an 
noted  In  "Engineering  News."  Apr.  24.  1913,  and  May  9.  1912. 
Is  now  made  mandatory  by  a  revised  rule  in  the  National  Elec- 
tric Code  of  the  National  Fire  Protection  Association,  govern- 
ing the  insurance  investigation  of  electrical  installation. 
This  Is  Rule  15,  which  now  requires  grounding  of  transformer- 
secondary  and  direct-current  circuits  provided  the  maximum 
difference  of  potential  between  the  grounded  point  and  any 
other  point  in  the  circuit  does  not  exceed  150  volts.  It  per- 
mits, but  does  not  demand,  the  grounding  of  circuits  where 
such  potential  exceeds  150  volts.  For  industrial  private  plants, 
not  connected  to  a  public  distributing  system  and  thoroughly 
insulated,  grounding  is  not  required.  The  rule  recommends 
that  the  ground  connection  shall  be  placed  on  complete  metal- 
lic underground  piping  systems,  and  urges  water  companie.i 
.ind  water  departments  to  allow  the  attaching  of  ground  wires 
to  their  piping  systems  In  full  confidence  that  the  integrity 
of  the  piping  system   will  not   In   any  way  be  affected. 

This  rule,  like  all  others  of  the  National  Fire  Protection 
Association,  is  not  retroactive,  and  applies  to  work  to  be 
(lone  after  the  new  electrlPal  code  is  printed  and  distributed, 
which  is  expected  to  be  about  June  1. 


Improving  Desert  Roads  for  Motor- 
Truck   Haulage 

A  motor-truck  service  for  freight  haulage  between 
Blythe,  Calif.,  and  Blythe  Junction,  on  the  Atchison, 
Topeka  &  Santa  Fe  Ry,,  has  been  put  in  operation  by  the 
Santa  Fe  &  Blythe  Motor  Transit  Co.,  and  in  connection 
with  this  the  company  has  done  some  road  work  of  an 
unusual  and  interesting  character.  A  large  part  of  tln' 
distance  is  over  a  sandy  desert,  and  it  was  necessary  to 
form  some  kind  of  substantial  roadbed  to  facilitate  tin- 
handling  of  the  trucks. 

Plaxk    Ruaii 

For  a  distance  of  about  three  miles  over  the  worst  part 
of  the  route,  with  loose  and  shifting  sand,  a  plank  road 


Fiu.  2.     Completed  Plank  Road,  with  Freighter's 

Team 


Fig.  3.     Bundles  of  Arrow-Weed  roi;  Foundation  of 

Desert  Road,  Being  Hauled  to  Place  by  a 

Motor  Tritck 

has  been  built,  with  satisfactory  results.  Pailway  tics 
for  the  sand  filling,  the  short  blocks  being  concealeil  by 
llic  ]ilanks. 

The  roadbed  was  graded  with  foiii--liorse  fre.sno  or 
buck  scraper.s,  and  after  th.e  jtlanks  had  been  laid  the 
scrapers  were  used  to  fill  sand  between  and  over  the  ties. 
The  sand  is  very  fine  and  soon  fills  all  voids  under  the 
ties  and  planks,  so  as  to  form  a  solid  roadbed.  When 
the  ])lanks  had  been  laid  they  were  given  a  coating  of 
crude  oil,  to  prevent  war])ing  under  the  iiiten.se  summer 
heat  and  to  give  a  better  traction  surface  for  the  rubb"r 
tires.  The  cost  of  tills  construction  was  about  $ir)0(l 
per  mile.  Fig.  2  sliows  the  finished  rond.  witli  a  freight- 
er's team. 

Tn  this  connection  we  may  note  the  u.se  of  a  ])lank 
roadway  stneral  years  ago  as  a  connection  between  a  rail- 
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wii.v  Miiil  a  (juiinv  in  iiii  Eiistorii  stati-.  The  ilirl:  road  was 
almost  iiii|iassalilo  in  tlic  s])rinf;,  \\\wn  it  was  dcsirod  t" 
bcfjiii  liaulinii-  slinio,  and  tlic  civst  of  huildiiijr  a  liard 
road  was  })rohil)itivo.  A  plank  road  was  di'cidiMl  upon 
as  a  temporary  expedient.  A  (loui)le  line  of  i)laiiks  was 
laid  on  old  railway  ties,  and  althoii<;li  tlic  coiistriietion 
was  very  rouijli  and  crude  ("jivini;:  troid)le  l)y  the  loosen- 
ing' and  tiltins;  of  the  ends  of  the  plank)  the  haulin;.' 
\\'a>  made  v.'itli  <-oniparnti\e  ea>c  wlidc  ihi'  ilailv  capacity 
of  ihc  hanl.-iU'c  was  urcalh'  incrca.-cd. 


Hi;rsn    ami    Si'iiaw 
Ih 


11  led  was 


On  other  parts  of  the  mute  to  Hlylhc  a  madl 
formed  by  placing'  a  layer  of  brush  of  an-ow-weed  ami 
covering  this  with  sand.  These  weeds  tji-ow  in  the  bot- 
tom lands  to  a  height  of  I  to  <i  ft.,  and  about  1/2  'i'- 
diameter.  They  were  cut  by  hand  with  au  ax  and  pileil 
in  bundles,  which  were  hauled  by  a  Saurer  motor  truck 
to  the  stretch  of  road  to  be  improved.  This  is  shown  in 
Fig.  o.  The  bundles  of  weeil  were  [ilaced  with  tlieir 
ends  meeting  in  the  center  of  the  roadway,  allowing  the 
bushy  and  heaviest  part  to  lie  in  the  wheel  tracks.  The 
weeds  were  then  covered  thickly  with  straw.  Finally 
a  crew  of  Mexican  and  Indian  laborers  threw  on  a  cover- 
ing of  sand  and  dirt  to  hold  the  straw  and  weeds  in 
place.  This  formed  a  very  solid  base  wlu-n  compacted  by 
passage  of  wagons  and  motor  trucks. 

This  construction  was  used  on  a  few  mill's  of  bad  road 
that  was  some  -10  miles  from  the  railway  It  would  have 
been  too  expensive  to  haul  in  lumber  for  a  plank  road, 
and  it  was  more  economical  to  use  the  materials  at  hand. 
This  kind  of  road  coiistrnction  cost  about  ^SO  per  mile 
where   weeds   and   straw   were   plentiful.      We   may   note 


that  straw  is  used  as  a  covering  for  sandy  roads  in  north- 
ern Wisconsin  and  elsewiiere. 

Fiii:rfiiir  ll.\rr,\i;i; 

The  distance  between  tlie  town  and  the  railway  is  about 
.50  miles.  Freight  teams  required  a  week  to  make  a 
round  trip  over  the  sandy  road,  and  the  charge  for  liaul 
ing  was  $20  ])er  ton.  There  is  now  a  regular  service 
of  iSaurer  trucks  of  Gi/j-tons  capacitj'.  each  making  a 
irip  one  way  daily.  The  charge  for  hauling  has  been 
reduced  to  $7. .50  jter  Ion,  with  a  much  better  service,  and 
by  agreement  with  the  railway  comi)any,  the  latter  makes 
through  rates  to  Rlythe  (including  the  motor-truck  ser- 
\ice).  For  information  we  are  imlebteil  to  W.  II.  Ilorrell, 
I'lHciiix.  Ariz. 


The  End   of  the  Ballevillc  14-Ft.  Pipe 

The  14-ft.  penstock  of  the  Ballevillc  Hydroelectric 
Co.,  near  Fremont,  Ohio,  whose  colla])se  on  Feb.  Ifi  was 
noted  in  E.\(iixi;ERi\ci  News  of  May  1,  l!tl3,  p.  90!»,  was 
destroyed  by  the  flood  of  Mar.  25,  1013.  Herewith  are 
four  views  showing  the  flood's  work,  .sent  us  by  L.  IT. 
Van  Kuskirk,  Asst.  Kngr.,  Ohio  State  Board  of' Health. 

The  pipe  was  built  last  winter,  and  was  fini.shed  in 
February,  1!M:;.  It  was  about  3000  ft.  long.  The  pipe 
was  14  ft.  in  diameter,  built  of  ("s-in.  steel  plates  and 
stiffened  at  the  ring  joints,  7  ft.  a])art,  with  a  Gx-l-in. 
angle.  It  was  supported  by  two  lines  of  concrete  pedes- 
tals, 6  ft.  aj^art  transversely  and  about  7  ft.  apart  lon- 
gitudinally. Each  7-ft.  length  contained  about  30  tons 
of  water  when  full.  The  pipe  collap.sed  at  its  first  ttlling, 
the  top  buckling  in  and  the  sides  bulging  out. 


Thk  Ballicville  14-Ft.  Steel  Pipe  De.stkoyed  by  the  Flood  of  Mar.  25.  1013. 
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An  Engineer's   Stage  Journey  through 
Arizona   and    Mexico  in   1880 

By  C.  L.  Axxan* 

Thirty-two  years  ago  Xew  Me.xie-o  and  Arizona  were 
primitively  wild.  The  Sauta  Fe  Railroad  had  entered 
Xew  Mexico  on  the  north  by  a  half-mile  tunnel  under 
Raton  Pass  and  had  penetrated  to  about  the  center  of 
the  Territory,  following  the  old  Santa  Fe  Trail  south 
across  the  old  Spanish  land  grants  to  Las  Vegas.  Thence 
winding  westward  in  to  the  mountains,  it  steadily  climbed 
the  Pecos  Valley  to  Glorieta  Summit,  dropping  down  to 
the  other  side  and  away  to  the  Rio  Grande.  Construction 
trains  were  running  down  the  river,  and  the  grade  was 
stretching  rapidly  to  the  south.  West  of  the  Rio  Grande 
the  country  was  terrorized  by  savages. 

The  ubiquitous  Victorio,  the  most  audacious  Apache 
since  the  time  of  Cochise,  dashed  from  point  to  point 
murdering,  burning  and  mutilating,  regardless  of  the 
cumbersome  pursuit  of  the  U.  S.  soldiery.  If  by 
chance,  he  was  hard  pressed,  he  slipped  over  the  Mexican 
border  and  hid  in  the  Sierra  Madre  Mountains  awhile ; 
but  he  might  be  expected  to  turn  up  at  any  time  in  the 
most  improbable  manner. 

Things  were  beginning  to  take  shape  at  Guaymas,  the 
Pacific  terminal  of  the  Sonora  Ry.  to  be,  and  a  requi- 
sition for  several  engineers  had  been  made  on  Chief 
Engineer  Robinson  of  the  Santa  Fe.  We  started  on  the 
usual  short  notice.  In  due  time  we  reached  Albuquerque 
on  the  Rio  Grande,  where  regular  passenger  service  ter- 
minated and  a  hundred  miles,  more  or  less,  must  be 
undertaken  on  the  construction  trains  of  the  extension 
.southward. 

By  a  lucky  circumstance  a  parlor  car  for  the  accommo- 
dation of  General  Grant  and  his  party,  on  their  return 
from  southern  Mexico,  was  attached  to  the  southbound 
material  train  with  which  we  connected,  so  we  occupied 
this  coach  as  far  as.  Bernalillo.  Pearly  in  the  afternoon 
the  train  pulled  up  at  this  pretty  little  station  and  the 
hungry  travelers  were  not  long  in  finding  tiiemselves  at 
a  well  spread  table  in  a  near-by  ranch  house.  As  they 
strolled  back  toward  the  station  the  sky  suddenly  became 
overcast  and  heavy  drops  of  rain  began  to  fall.  Tlicre 
was  a  general  stampede  for  the  shelter  of  the  station 
house. 

All  at  once  I  realized  that  1  was  elbowing  General 
Grant,  who  stood  just  outside  the  door.  The  Ex-President 
wag  clad  in  a  rusty  Prince  Albert  and  battered  straw 
hat.  He  stood  shoulder  to  shoulder  with  Indians,  peons, 
vaqueros  and  what  not.  and  with  a  closely  burned  cigar 
stump  between  the  fingers  of  his  right  hand,  unconcern- 
edly watched  the  coming  storm. 

The  rain  cea.sed  as  suddenly  as  it  came,  wliiih  is  a 
feature  of  the  summer  storms  of  this  section.  Oirectly 
after  this  copious  shower,  the  patches  of  fallow  gronnd  in 
the  vicinity  were  alive  with  myriads  of  minute  toiuls, 
hopping  in  the  sunlight. 

A  few  miles  farther  south  we  reached  the  end  of  track 
in  a  waste  of  sand  glittering  in  the  burning  sun.  -V  short 
stage  rifle  brought  us  to  Socorro,  a  cluster  of  mud  huts, 
where  there  was  a  large  camp  of  engineers,  our  com- 
rades of  the  last  few  years.  Here  we  accepteil  warm  greet- 
ings, and   Donclialantiv  talked  of  old  tinu!s  an<l  coming 


prospects.  The  evening  reunion  was  a  merry  one  and 
memorable  to  all  who  met  again  in  after  years. 

At  this  village  of  Socorro  we  cut  loose  from  the  railroad 
and  our  stage  journey  began.  Travel  was  heavy  along 
the  Rio  Grande  at  that  time  and  hotel  accommodations 
at  San  Marcial,  our  first  night's  stop,  were  scanty.  The 
late  coming  guests  slept  on  the  floor.  A  little  after  mid- 
night a  lively  rattle  of  revolver  .shots  roused  the  sleepers. 
Under  such  circumstances  a  bed  on  the  floor  had  its 
advantages. 

The  next  day  the  monotony  of  wheeling  through  sand 
was  broken  by  the  fording  of  the  Rio  Grande  below  Fort 
Craig.  The  road  left  the  river  at  the  ford  and  ran  south- 
ward between  two  parallel  mountain  ranges  for  So  miles. 
This  waterless  stretch,  known  as  the  Jornada  del  Muerto, 
was  the  dread  of  the  old  time  freighters. 

Fiiiallv  emerging  from  the  drV  defile  and  striking  the 
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Fort  C: 
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212'J   Scudder   St.,  .St.    Paul,    Minn. 


M.\i"  Showixg  Route  of  Sx.iCiE  Jourxky  through 
Anizox.\  -VXD  Mexico  ix  1880 

river  once  more,  the  sparse  vegetation  (jf  the  valley 
seemed  luxuriant  in  comparison.  Dona  Ana,  Las  Cruces 
and  Mesilla,  sluggish  Mexican  settlements  of  considerabU' 
age,  were  pas.sed. 

Our  stage-drivci-  was  .\lcck  Le  Beau,  a  .jollv  old  IVI- 
low,  stalwart  ami  liiX'ezy.  who  by  his  thrill ing  tales  kejjt 
our  hair  standinu'  on  cml  the  day  following  the  ])a.ssage 
of  the  Jornada.  Old  .Mei  k  was  in  line  sjjirits  as  he  drove 
his  team  into  the  shallow  water  of  the  ford  at  Mesilla  and 
splashing  acro.ss  the  broad  bottom  pulled  up  at  the  little 
house  on  the  west  side  to  say  goodby  to  his  wife  and 
younger  cliildren.  His  was  one  of  the  most  trying  stages, 
ibiit  from  the  big  river  to  I'^orl  Cuinmings,  across  the  snn- 
bbu-kened  desert  with  its  patih"s  of  greascwooil  and 
amole. 

"Yes,"  he  said.  "I've  seen  a  little  of  life  in  the  last 
fii;  years.  1  didn't  miss  much  of  interest  in  the  late 
Mexican  war  when  I  kept  pretty  clo.-;e  to  the  he(>ls  of 
(ieiieral  Scolf.  .\nd  I've  lix'ed  among  the  Indians  for 
years.      I   saw  a  good   deal  of  the  Sioux  as  a  youngster. 
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The  Si(Ui\  iii'c  |irclly  li:i(l  iiiciliriiir.  lull  (if  mII  llir  l';is- 
<'ally  reds  I'vr  I'vcr  inct,  tlir  .\|i;ulirs  .-irt'  llu'  most  poison- 
ous. I've  iiicl  loi>  of  'iMii  ami  ilmir  'cin  ravors  and  in 
the  natural  ordrf  of  thin;;,-  thry  shoiihl  licar  inc  no  ill 
will.  They  kiiou  inc  well  cnoiiijh  and  liaxr  never  mo- 
lested nie  iiiil  I  don't  Irnsi  '<'ni.  I'll  show  you  a  |)laee 
a  lew  miles  on  where  I  i;oi  a  lii.>;-  scare  on  my  last  trij). 
I've  a  sort  of  I'eelinu  thai  they'll  net  me  yet.*  I  never 
carry  a  gun.  ^'ou  don't  see  'em  till  they  have  the  droji. 
Vietorio  is  sure  a  had  one.  We'll  strike  Magdalena 
Canon  ahont  noon,  and  lliei'e  you'll  see  how  these  .Xpaelie 
dexils  do  their  woi'k." 

When  We  came  to  the  ila,L;ilalena  eanon  we  saw  the 
remains  -of  a  -\[exienn  \vaL;'on  ti-ain.  The  earcasses  of 
the  oxen  lay  where  they  had  fallen,  alternating  with  the 
charred  remmmts  of  the  wagons.  From  the  roeks  on  the 
hillside  had  ecmie  the  deadly  fire  early  one  morning  and 
tlie  massacre  had  heen  complete.  Le  Beau's  recitals 
served  to  while  away  the  hours  of  dread  that  weighted  the 
spirits  of  the  "tenderfeet"  in  spite  of  themselves. 

On  the  arrival  of  the  stage  at  Fort  Cummings  late  in 
the  evening  nothing  of  the  whereabouts  of  the  Apachet 
oonlcl  be  learned.  At  about  lt):30  p.m.  Sam  El  Diablo, 
having  succeeded  to  IjC  Beau's  responsibilities,  whipped 
np  a  fresh  relay  of  horses  in  a  drizzling  rain  and  pointed 
for  the  entrance  to  Cook's  Canon.  The  way  was  rugged 
hut  Sam,  like  old  Aleck,  was  cheery  and  voluble  although 
in  rather  a  constrained  way,  being  somewdiat  hampered 
hy  the  weight  of  his  reputation.  Some  forty-odd  indict- 
ments, some  of  them  for  murder,  were  hanging  over  him 
in  Grant  County.  To  drive  a  stage  from  Fort  Cum- 
mings to  Silver  City  was  a  fit  assignment  for  an  out- 
law. It  was  regarded  as  rather  the  most  undesirable 
billet  on  the  run,  and  Doubtful  (Cook's)  Caiion  was 
tiie  particular  stretch  w-hich  made  it  dismal. f  The  night 
hours  wore  on,  rain  came  intermittently  and  the  moon 
dodged  the  flying  clouds.    The  road  was  steep  and  heavy. 

"Gentlemen,  1  shall  ask  you  to  walk  with  me  over  this 
rise,"  and  his  two  passengers  alighted.  "This  is  a  bad 
stretch  of  a  worse  canon,"  said  he.  "It's  what  you  might 
call  a  cemetery.  They  say  there's  about  thirty  under  that 
rock  pile,  but  that  was  old  Cochise's  work.  Just  beyond 
here  is  a  somewhat  fresher  planting.  You've  probably 
heard  how  that  flying  devil  \'ictorio  scooped  the  Lyon 
party  here  last  month,  five  of  them,  ^\'ell.  gentlemen, 
climb  up  again." 

Sam   desired   to  be  considered   a  good   fellow   in   spite 

•The  semi-monthlv  newspaper.  pubUshed  at  Las  Cruces. 
contained    the   foUowing;    news    item,    a    few    weeks    after    this. 

"One  of  the  soldiers  of  the  16th  Infantry  stationed  at  the 
camp  near  Goodsite  (16  miles  east  of  Fort  Cumming-s).  from 
an  eminence  saw  the  hacl<  coming-  up  the  road  at  about  4 
p.m..  and  heard  the  shooting.  He  saw  the  hack  turn  back, 
and  resolved  to  so  to  the  place  and  see  what  was  the  matter. 
He  found  Le  Beau,  the  driver,  dead  in  the  road  at  the  place 
where  the  hack  had  turned,  and  following  on  he  came  to  a 
point  where  he  saw  about  ten  Indians  at  the  hack  going 
through  the  mail.  He  returned  and  reported,  and  the  troops 
then  went  out  and  got  the  bodies  of  Le  Beau  and  Roberts  and 
returned  and  sent  a  courier  to  Oeneral  Buell  at  Cummings. 
lUadden's  body  was  found  next  morning  a  few  yards  from 
the    road." 

The  account  then  goes  on  to  state  how  the  .Jinaches  were 
pursued  in  the  customary  way  and  how.  as  usual,  they  es- 
caped into    Mexico. — C.  L.   A. 

tin  October,  ISSl.  more  than  a  year  later,  a  Tucson  news- 
paper, while  reporting  a  recent  .\pache  ambuscade  in  this 
deadly    cleft,     commented    as    follows: 

"The  road  from  .\pache  Pass  to  the  east  passes  through  this 
narrow,  rocky  and  tortuous  defile  for  a  distance  of  three 
miles  or  more,  and  in  past  years  the  Indians  have  made  use 
of  its  peculiar  advantages  in  their  method  of  warfare  to 
massacre  travelers  Tt  is  estimated  that  the  bones  of  no  less 
thnn  150  victims  of  Indian  cruelty  lie  scattered  throughout 
this  canon.  The  scene  is  pregnant  with  tales  of  horror  and 
bloodshed." 


of  the  indiel  ment.s.  lie  was  ohiigin;,'  and  (juiet  in  tiian- 
ner,  ami  seemed  to  enjoy  recount inv'  the  doinifs  of  tiic 
stage  men,  as  Le  Beau  and  others  had  done  before  him. 

Tlie  story  of  Font  Wins  was  a  favorite  <ine.  Deserted 
hy  his  military  escort  at  the  first  fire  of  the  aminislied 
.Vjiaehes  and  brought  to  ii  staiiflstill  iiy  the  loss  of  a  horse 
at  the  >ame  vnlhy.  he  had  (ooily  spiked  his  team  wliile 
\]n-  linllets  wei-e  living  and  had  carried  his  passengers 
to  safety. 

I'orl  Bayard  looked  good  in  the  morning  after  the; 
ilisnud  night  in  the  canon.  Silver  C'ity  was  a  noonday 
i'e\clation.  One  (ould  hardly  realize  that  this  brisk  little 
settlement,  with  hou.ses  oji  burned  brick  and  painted 
wood,  was  a  po.ssibility  in  that  region  after  the  et<'riial 
iirown  of  the  mud  shacks  and  walls  and  the  dusty  dress 
of  everything  for  hundreds  of  miles  to  the  east. 

We  decided  to  stay  over  a  day,  get  into  touch  with 
civilization,  and  allow  our  hair  to  relax. 

Stage  passengers  are  generally  a  sociable  lot.  Tin- 
night  coach  west  carried  a  comfortable  quota  of  live. 
.\bout  midnight  I  threw  aside  my  blanket  and  climbed  to 
the  box. 

Toward  morning  1  went  below  again  for  a  little  na|) 
and  found  a  fellow  passenger,  a  Chinaman,  stretched  out 
on  the  front  seat  in  full-length  slumber.  The  other 
three,  in  postures  more  or  less  cramped,  were  measurcdly 
breathing  in  different  keys.  I  couldn't  find  my  blanket 
but  curled  up  in  the  chill  night  air  and  soon  joined  the 
chorus. 

Day  was  breaking  when  the  coach  jjulled  uj)  at  the 
relay  station.  The  passengers  uncrimped  and- stretched 
themselves.  The  Chinaman  rolled  out  of  my  blanket, 
yawned  while  he  folded  it,  then  passed  it  over.  "This 
your  blanket"  ?  He  must  have  been  a  cook.  Chinesi* 
cooks  were  per.sons  of  distinction  in  the  Southwest  at  that 
time. 

"This  must  be  the  run  of  the  man  who  defied  the 
road  agents  about  a  month  ago,"  said  I  to  the  new  driver, 
as  we  bowled  along  among  the  cactus  toward  Apache 
Pass  an  hour  or  so  later.  "I'm  the  man,"  said  he,  "ami 
this  is  my  first  trip  since  the  accident."  "It  must  have 
been  fairly  lively  for  you  for  a  few  minutes,"  "Yes,  but 
it  was  soon  over.  I  had  only  three  passengers:  a  Mex- 
ican who  was  sitting  where  you  are  now  with  a  Win- 
chester in  the  hollow  of  his  arm  and  a  belt  full  of  car- 
tridges; a  cranky  old  jirospector,  snoozing  inside,  and  a 
fussy  woman. 

"You  see  the  road  falls  a  little  for  some  distance.  When 
we  got  abreast  of  that  bunch  of  cactus  two  fellows  stepped 
into  the  road,  and  covered  me  with  their  guns. 

"The  woman  saw  the  move  and  fetched  a  squawk  to 
raise  the  dead.  The  team  shied,  and  taking  the  bits  in 
their  teeth  made  a  dash  down  the  road. 

"This  was  a  great  surprise  to  the  roadmen  but  they 
gathered  themselves  together  for  a  parting  shot.  I  felt 
a  twinge  in  the  leg  and  caught  the  Mexican  by  the  belt 
Just  as  he  was  toppling  off  the  box.  All  Hell  couldn't 
stop  the  broncos  while  the  rifles  rattled  and  the  woman 
shrieked.  I  had  my  hands  full  as  we  flew  along,  drag- 
ging the  reins  with  my  right  and  holding  the  Mexican's 
belt  with  mv  left.  The  to]!  of  his  head  was  shot  clean 
off. 

"When  we  slowed  up,  my  boot  was  full  of  blood  and  I 
just  naturally  keeled  over.  Have  been  in  the  hospital  ever 
since.     See  those  two  holes  in  mv  boot  leg?    The  bullet 
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that  caught  me  struck  that  lamp  guard,  split,  swerved 
and  went  into  my  leg  in  two  pieces." 

This  sort  of  recital  was  becoming  rather  a  matter  of 
course,  and  familiarity  with  the  participants  was  begin- 
ning to  dull  the  edge  of  prospective  horrors.  Dread  of 
the  Apache  was  on  the  wane.  The  acute  stage  had  passed, 
and  a  dull  resignation  succeeded. 

Away  the  old  "mud  wagon"  rumbled,  over  Apache 
Pass,  by  Fort  Bowie,  through  a  little  oasis  at  Dos  Cabe- 
zas,  and  on  to  Benson,  without  accident  of  any  kind  to 
break  the  dusty  monotony. 

A  night  ride  of  sixty  miles  by  rail,  a  day's  respite  in 
that  old  Mexican  oven,  Tucson,  and  the  travelers  then 
turned  southward  toward  Guaymas,  our  destination, 
which  lies  about  three  hundred  miles  due  south  of  Tuc- 
son. The  road  winds  up  and  down  the  parched  broken 
valleys  of  dry  waterways.  The  sparse  grass,  coarse  and 
dry,  the  clumps  of  stunted,  thorny  shrubs,  the  occasional 
giant  cactus,  everything  visible  in  fact,  bathed  in  the 
impalpable  clay  dust,  rising  on  the  lightest  breeze,  takes 
its  dreary  tint,  and  the  whole  expanse  of  the  broken 
desert  is  a  monotone  in  dead  brown. 

The  proprietor  of  the  stage  line  was  a  Mexican,  al- 
though the  coach  was  the  standard  old  Concord  "mud- 
wagon" — normal  capacity,  nine  inside  passengers;  initial 
.•^peed  of  fresh  relay,  15  miles  per  hour;  average  speed 
less  than  four  miles,  night  and  day ;  motive  power,  mules 
and  broncos,  the  mules  quite  as  bronco  as  the  horses,  for 
all  run  at  large.  They  were  herded  over  an  extensive 
range,  and  if  the  corral  was  empty  on  the  arrival  of 
the  stage  there  was  no  relay. 

The  regular  trip  between  Tucson  and  Hermosillo,  about 
7ij  coiLsecutive  hours  of  ordinary  duty  fitted  the  Mex- 
ican drivers  for  all  contingencies.  It  took  two  men  to 
drive  a  team  of  six;  the  cochero  iu  chief  held  the  reins 
almost  without  respite.  His  assistant  ran  alongside  the 
weary  team  with  a  short  whip  or  threw  stones  at  the 
leaders  from  the  box. 

Xo  special  arrangements  were  made  for  the  conven- 
ience of  pas.sengers  in  the  way  of  eating  and  sleeping 
along  the  route.  An  occasional  solitary  habitation  of 
adobe  or  driven  sticks  passed  during  the  three  days  and 
three  nights  of  continuous  travel  offered  pot  luck  for 
the  passengers  as  opportunity  might  offer.  What  little 
sleep  was  to  be  had,  was  in,  on,  or  under  the  coach. 

We  were  now  in  the  land  of  iortillas  and  frijoles. 
Late  in  the  day  the  stage  pulls  up  in  front  of  a  hut.  A 
frowsy  woman  kneels  in  the  open  before  a  fire  of  mesquite 
roots  patting  a  dough  ball.  A  crock  of  thick  porridge 
rjf  well-cooked  frijoles  simmers  on  the  hot  stones.  The 
dough  ball,  expanded  to  nearly  the  size  of  a  barrel  head, 
but  as  thin  as  a  wafer,  is  laid  on  a  hot  earthen  platter 
and  quickly  cooked.  Behold  the  tortilla.  With  a  small 
])iece  torn  from  the  edge  of  the  tough  edible,  the  frijoles 
are  scooped  as  in  a  spoon.  And  the  spoon  is  incidentally 
eaten  with  its  contents.  A  sufficient  remnant  may  serve 
as  a  napkin  at   the  conclusion  of  the  meal. 

Another  word  as  to  el  cochero.  The  monotony  of  the 
pull  on  the  lines  may  be  varied  by  the  fall  of  a  wlieel 
horse  in  the  mad  rush  of  a  fresh  relay.  The  momentum 
may  be  checked  in  a  hundred  feet  or  so,  and  the  tough 
animal  may  regain  his  feet  for  further  service.  The 
mending  of  the  harness  affords  a  little  relaxation. 

Tt  is  not  at  all  surprising  that  after  hours  of  strenuous 
attention    the   driver   should   .succumb   to    drowsiness    at 


times.  Then  the  team  may  leave  the  road  and  stall  the 
coach  in  a  mesquite  thicket.  The  sleeping  passengers  are 
aroused  and  politely  requested  to  lend  a  hand  at  ex- 
tricating the  vehicle.  The  detached  leaders  become  rest- 
ive and  jnake  a  dash  for  liberty,  laying  low  their  erst- 
while persecutor  of  the  short  whip.  Some  hours  are  lost 
in  their  recovery,  for  the  night  is  dark.  El  cochero  does 
not  repine. 

Again  a  good  road  stretches  away  over  the  plain  to 
the  south,  following  a  dry  arroyo  to  the  right.  It  is 
earlv  morning,  perhaps  an  hour  before  sunrise.  He  eases 
up  on  the  reins.     All  about  him  are  sleeping. 

To  relax  is  to  sleep,  the  temptation  is  not  to  be  re- 
sisted. When  he  comes  to  himself  he  is  sprawling.  The 
coach  lies  on  its  side  in  the  bed  of  the  arroyo.  The  start- 
led inside  passengers,  much  shaken,  are  trying  to  leave 
the  wreck  while  the  one  who  happened  to  have  been 
sleeping  on  top  lies  insensible  some  fifteen  feet  away. 

All  this  is  apparently  a  matter  of  course  to  the  Mex- 
ican jehu.  He  expresses  neither  surprise  nor  annoyance. 
He  simply  sets  about  putting  things  to  rights.  He  directs 
tlie  revival  of  the  prostrate  passenger  and  the  righting 
of  the  coach,  and  is  soon  quietly  on  his  way  again. 

Another  day  of  heat  and  clouds  of  dust,  another  almost 
intolerable  night  and  yet  a  few  final  hours  in  the  broil- 
ing sun.  The  last  relay  is  not  forthcoming  and  most  of 
the  passengers  walk  the  last  few  miles  over  the  hot  sands 
into  Hermosillo  for  a  bath  and  a  square  meal  and  a  little 
sleep  at  full  length.  The  luxurious  cots  are  vacated  at 
3  a.m.,  and  a  dash  is  made  at  the  last  day's  work  under 
other  auspices.  Xinety  miles  in  eighteen  hours  is  the 
program. 

The  Guaymas  welcome  is  a  warm  one.  I'here  is  no  cool 
evening  breeze  from  the  Gulf.  A  stifling  heat  prevails 
both  day  and  night,  month  in  and  out.  We  fall  in  with 
some  jolly  companions,  however,  men  earlier  on  the 
ground,  some  of  them  via  the  monthly  .«teamer  from  San 
Francisco. 

On  completion  of  the  road  in  1S82.  the  writer  followed 
his  chief  to  the  other  side  of  the  Sierra  Madre,  but  his 
traveling  comjianion,  Hugh  T.  Eicliards.  remained,  and 
a  few  years  later  became  General  Manager  of  the  So- 
nora  Ry. 


Data  on  Earthquakes  are  very  Umlted.  This  Is  due  part- 
ly to  a  lack  of  any  ordered  study  of  the  subject  in  the  past 
and  partly  to  the  reluctance  of  certain  communities  to  admit 
larthquake  damag^e.  In  order  to  give  more  complete 
data  in  the  future,  the  Seismolog-ical  Society  of  America, 
with  headquarters  at  Leland  Stanford.  Jr..  University  in 
California,  are  endeavoring  to  collect  all  data  possible,  not 
only  for  the  future  study  of  earthquakes  but  for  the  use 
of  engineers  who  may  wish  information  regarding  the  pos- 
sible seismological  conditions  in  any  particular  locality  of 
the    country. 

tn  an  article  in  the  "Bulletin  of  the  Seismological  Society 
of  .\merica"  for  March.  1913,  J.  C.  Branner,  now  President  of 
T,<-land  Stanford  University,  states  that  the  society  has  re- 
ceived several  requests  from  different  engineers  for  informa- 
tion about  the  frequency  and  character  of  earthquakes  In 
some  particular  district,  and  that  It  has  always  had  to  admit 
ignorance  of  the  subject.  He  requests  all  who  can  to  make 
what  observations  are  possible  regarding  earthquake  shocks 
and  to  send  them  with  full  data,  whether  such  data  be 
scientific  or  not.  to  the  Seismological  Society,  so  that  they 
may  start  toward  the  building  up  of  statistics  on  the  sub- 
ject. He  further  states  that  while  this  would  seem  to  be  the 
duty  of  some  federal  scientific  bureau,  so  far  it  has  not  been 
possible  to  interest  any  particular  bureau  in  the  subject  suf- 
ficiently to  guarantee  any  accurate  or  complete  record  on  the 
subject. 
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A    Locomotive    with    the    Stumpf 

Direct-Flow  System    of  Steam 

Distribution 

A  Idcdiiuit  i\('  with  llif  Stuiii|if  systfin  oT  c)  limliTs  Mini 
Viihcs  I'or  (liri'fl  lluw  (if  stciim  lias  bccii  Iniill  lor  the 
-Northi'astern  Ky.,  Knghuid,  and  is  an  interesting  novelty 
in  locomotive  design,  although  a  few  loeoniotives  of  this 
type  are  in  use  in  other  European  countries.  In  the  or- 
dinary locomotive,  steam  entering  at  either  end  of  the  cyl- 
inder follows  the  piston  in  its  stroke  and  then  (as  the 
piston  makes  its  return  strokes)  the  steam  reverses  its 
motion,  the  expanded  and  partly  cooled  steam  being 
forced  out  at  the  same  end  of  the  cylinder  and  through 
tile  jiort  which  is  to  be  used  by  the  next  inflow  of  hot 
steam.  In  the  Stumpf  system,  the  exhaust  ports  are  at 
the  middle  of  the  cylinder  so  that  this  cooling  effect  is 
avoided.  This  arrangement  necessitates  the  use  of  a  long 
cylinder  and  a  long  drum-shaped  piston,  as  .shown  in  the 


Locomotive  Cylinder,  Piston  and  Valve  for  Direct- 
Flow  Steam  Distribution   (Stumpf  System)  ; 
XonTiiHAsTi:i;x  Ey..  England 

accompanying  cut.  This  system  is  claimed  to  be  a  satis- 
factory substitute  for  superheating,  and  it  is  further 
claimed  that  its  steam  consumption  is  as  low  as  that  of 
a  compound  engine.  The  Xorthern  Ky.  locomotive,  how- 
ever, is  equipped  with  a  superheater. 

In  the  Xortheastem  Ry.  engine  the  cylinders  are  20 
in.  diameter  and  4  ft.  8  in.  long,  with  a  stroiio  of  36 
in.  The  exhaust  ports  are  a  series  of  holes  drilled  round 
tlie  cylinder  walls  and  leading  into  an  annular  exhaust 
chamber.  The  piston  fills  approximately  half  of  the  cyl- 
inder volume.  In  fact,  at  the  end  of  each  stroke  one  or 
other  of  its  edges  is  just  clearing  the  ring  of  exhaust 
ports  and  allowing  exhau.'st  to  take  place.  In  this  way 
each  half  of  the  cylinder  volume  has  to  deal  with  the 
steam  from  only  one  inlet  port,  and  as  the  total  area  of 
the  exhaust  port  is  large  the  period  of  exhaust  extends 
from  a  short  time  before  the  end  of  the  stroke  until  a 
short  time  after.  The  bulk  of  the  one  stroke  is  thus  oc- 
cupied with  the  admission  and  expansion,  and  the  hulk 
(if  the  other  with  the  compression  of  the  steam.  In  gen- 
eral, the  period  of  exhaust  covers  10%  of  the  stroke  each 
way,  m  that  admission  and  expansion  occupy  90^^  of  the 
stroke  in  one  direction  and  compression  90%  of  the 
stroke  in  the  other  direction. 


The  pistons  are  hollow  castings  with  spring  rings  at 
each  end.  The  admission  of  steam  is  ciintrollcd  by  piston 
Milves  operated  by  Walscluierts  valve  gear.  The  valves 
biive  inside  admission;  their  niaximuin  travel  in  6V^  in. 
iiiid  their  exhaust  la|)  1%  in.  When  the  engine  is  ruii- 
iiiiig  ill  lull  gear  the  valve  ports  provide  an  auxiliary  ex- 
haust; but  when  the  engine  is  notched  up,  this  auxiliary 
exhaust  is  closed  and  all  the  steam  escapes  by  way  of  the 
central  ring  of  ports. 

The  engine  is  of  the  4:6:0  type,  for  fast  freight  ser- 
vice, with  a  total  weight  of  72  tons  (54  tons  on  drivers). 
It  was  built  to  the  ilesigns  of  Mr.  Raven,  Chief  Mechani- 
cal Engineer  of  the  Xortheastern  Ry.  Our  information 
<  oiiceriiiiig  it  is  taken  from  an  article  in  Tlic  EiKjinfcr, 
of  London. 


Rules  for  the  Protection  of  Electric- 
Service  Employees;  an  Order  of 
the  New  York  Public  Service 
Commission  (First  District) 

Hearings  were  recently  completed  on  the  question  of 
regulations  to  be  prescribed  as  to  all  public-service  cor- 
porations within  the  jurisdiction  of  the  Public  Service 
Conimission  for  the  First  District  of  Xew  York  State 
( Xew  York  City)  for  the  protection  of  employees  from 
injury  by  high-tension  electrical  equii)meiit  or  other  dan- 
gerous conditions.  As  a  result  the  following  requirements 
have  been  lixed  to  apply  on  and  after  July  1,  1913 : 

(1)  AU  high-tension  switch  compartments  shall,  so  far 
as  their  construction  will  permit,  be  so  inclosed  as  to  make 
it  impossible,  except  when  necessarily  opening  the  compart- 
ments, for  employees  to  come  in  contact  with  electrically 
charged    parts   either   from    or   above    the   floor   level. 

(2)  .\11  exposed  high-tension  cables  in  power  or  substa- 
tions  shall    be   inclosed    by   screens   or   otherwise    protected. 

1 3)  There  shall  be  posted,  in  conspicuous  places  in  all 
the  pow-er  houses  and  substations,  diagrams  describing  and 
showing  the  relative  location  of  wires  and  cables  (except 
lighting  and  signal  wires)  and  the  switches,  etc.,  controlling 
them  and  all  such  w^ires,  cables  and  connections  shall  be  so 
tagged   and    numbered    that    they    may    be    readily    identified. 

( 4)  .\11  machines  for  the  generation  of  current  or  con- 
nected with  such  generation  shall  be  so  protected  by  railings 
and  gi'atings  as  to  safeguard  operators  and  others  from  com- 
ing  in   contact    with    moving   or   electrically    charged   parts. 

(5)  There  shall  be  at  least  two  operators  on  duty  in  rotary- 
transformer  stations  delivering  current  at  500  volts  or  higher 
when   the  same  are   in  operation. 

(6)  X\\  water-level  glasses  or  gage-glasses  on  tanks, 
standpipes.  or  other  storage  receivers  under  pressure,  shall 
be  protected  by  screens  to  prevent  injury  in  case  of  a  burst- 
ing  glass. 

(7)  Test  cocks  on  water  columns  shall  be  fitted  with  ex- 
tension rods  or  chains  so  as  to  be  operative  from  the  boiler- 
room    floor    level. 

(S)  .\11  stop  valves  on  steam  boilers  shall  be  of  the 
automatic   self-closing   type. 

(9)      Outlets  of  all   safety  valves  shall   be   vertical. 

1 10)  -\11  furnace  doors  on  hand-fired  boilers  shall  be 
fitted  with  latches  or  catches  to  prevent  them  from  being 
blown    open. 

(11)  All  moving  parts  of  stokers  shall  be  so  protected, 
wherever  possible,  as  to  prevent  accidental  contact  with  such 
moving  parts. 

(12)  .All  large  main  cutout  stop  valves  shall  be  provided 
with  means  whereby  the  same  may  be  closed  from  the  boiler 
or    engine-room    floor    or   other    remote    point. 

(13)  All  large  steam  units  shall  be  fitted  with  automatic 
self-closing  valves. 

(14)  X\\  high-speed  engines  shall  be  fitted  with  automatic 
safety  stops. 

(15)  Elevator  wells  shall  be  properly  and  substantially 
inclosed,  secured  or  guarded  and  shall  be  provided  with 
proper  traps  and  automatic  doors  in  or  at  all  elevator  ways 
so    as    to    furnish    substantial    covering    when    closed    and    to 
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c-tion   of   the   elevator   whi-n    ascending 


open   and   close 
descending. 

(16)  All  openings  in  floors  shall  be  roped  off  or  protected 
by  railings  when  left  unguarded,  and,  in  addition,  a  red 
light  shall  be  hung  in  the  immediate  vicinity  when  the 
location  is  unlighted  or  poorly  lighted. 

(17)  All  stairways  shall  be  provided  with  safety  treads, 
kept  free  from  oil  and  water  and  be  properly  protected  with 
hand-rails. 

(IS)  Shafting  running  along  or  passing  through  floors 
shall  be  housed  or  screened  or   otherwise   properly  guarded. 

(19)  All  belting  shall  be  inclosed  or  otherwise  protected 
wherever  accidental  contact  is  possible. 

(20)  Gear-case  covers  completely  inclosing  the  gears 
shall  be  fitted  to  all  machine  tools  and  be  kept  in  place  while 
such  tools  are  being  used. 

(21)  Set  screws  and  keys  in  exposed  positions  on  moving 
machinery  and  shafting  shall  be  countersunk  or  otherwise 
properly   protected. 

(22)  Buzz  saws  and  band  saws  shall  be  protected  so  as 
to  prevent   accidental    contact   with   saw   blades. 

(23)  Grinding  and  emery  wheels  shall  be  properly 
guarded  and  equipped  with  hoods  and  exhaust  pipes  to  draw 
off   finely   powdered    material. 

(24)  Guard  glasses  shall  be  provided  for  employees  and 
used  by  them  when  engaged  upon  any  work  causing  chips 
or  fragments  to  fly,  and  wire  screens  of  a  portable  or  perma- 
nent type  shall  be  set  up  on  work  benches  or  around  em- 
ployees engaged  in  chipping. 

(25)  A  sufficient  number  of  pails  of  clean,  dry  sand  must 
be  kept  in  all  power  stations,  substations,  auxiliary  and 
switching   stations. 

(26)  Power  stations,  substations,  auxiliary  and  switching 
stations  shall  be  provided  with  a  sufficient  number  of  chtm- 
ical  fire  extinguishers  of  such  a  type  that  the  contents  can- 
not act  as  an  electrical  conductor.  No  other  extinguishers 
shall  be  kept  for  use  unless  conspicuously  labeled  that  they 
are  not   to  be   used   until   current   has  been   shut   off. 

(27)  All  power  stations,  substations,  auxiliary  and  switch- 
ing stations  and  shops  shall  be  provided  with  a  first-aid  or 
emergency   kit. 

(28)  Provision  shall  be  made  whereby  pulmotors  will  be 
available   in   case   of  accidents. 

And  it  is  further  ordered  that  on  or  before  June  1,  1913. 
said  companies  and  said  receivers  adopt,  promulgate  and 
thereafter  ligidly  enforce  rules  and  regulations  to  govern 
their  employees  in  the  handling  of  high-tension  apparatus 
and  in  the  handling  of  steam  and  mechanical  apparatus  in 
power  stations,   substations  and   shops. 


NOTEvS     FROM     THE     ENGI- 
NEERING    vSCHOOLvS 


UxiVKlisnv  Hi-  lu.iSOlii — Till'  laml  L;riint  made  t(i 
thi.s  institution  \>\  tiio  Fedural  ^mvcrnniuiit  in  ItiG'i  re- 
quires military  iiistruetion  to  be  given  to  all  students,  and 
an  army  ofiieer  is  detailed  to  supervise  the  work.  The 
old  armory  provides  for  a  regiment  of  aliout  500  cadets, 
but  in  1912  the  cadet  regiment  of  the  University  num- 
bered l-V.'.").  The  legislature  of  the  state  of  Illinois  has 
made  an  appidpriation  for  a  new  armory,  and  this  is 
now  under  construi  tion.  It  will  lie  420x276  ft.,  with  a 
drill  hall  having  m  rl,.;in  floor  space  394x200  ft.,  flanked 
on  the  longer  sides  hy  the  company  rooms,  an<l  having 
on  these  sides  galleries,  which  will  acconiinodato  3000 
people.  Above  the  galleries  are  two  rifle  ranges.  The 
<lrill  hall  is  spanned  hy  steel  arch  trusses  of  the  tliiiM - 
liiiiffed  type,  spaced  20  ft,  apart.  Tn  this  great  hall  the 
entire  regiment  can  he  drilled.  It  will  he  used  also  as 
an  assembly  hall  for  commencement  ceremonies,  conven- 
tions, and  oilier  large  gatherings. 

Uxivioiisfi-Y  oi-  ('Ai,iFoifXi.\ — Among  the  graduate 
.scholarshii).--  ami  .--i  licjlarships  announced  by  the  Univer- 
sity of  ('MliloiiiiM  lor  the  year  1913  and  1914  the  follow- 
iii<'  are  ii<>(eil  as  of  interest  to  engineers: 


( 1 )  Ten  Univt-Tsity  scholarships,  yielding  $400  each, 
available  in  any  of  the  colleges  of  letters,  sciences  and 
engineering.  (2)  Two  Flood  scholarships  in  economics. 
Yielding  $400  each.  (3)  Two  John  W.  Mackay,  Jr., 
sch(darships  in  electrical  engineering,  yielding  $600  each. 
(4)  Three  Lick  Observatory  scholarships  in  astronomy, 
vieldins  $600  each.  (5)  One  or  two  scholarships  in 
physics  under  the  Whiting  fund,  yielding  $600  each, 
(fi)  One  James  M.  Goewey  scholarship  in  natural  science, 
yielding  $250.  (7)  One  research  scholarship  in  problems 
of  city  growth,  yielding  $1000. 

Awards  are  made  not  upon  basis  of  financial  need,  but 
Sdlciv  for  merit  in  scholarship  and  ability  for  research 
work. 

Massachusktts  Institutk  of  TixiixoLOGY — A  four- 
vear  course  has  been  established  in  industrial  physics 
as  the  outcome  of  demand  felt  for  men  trained  for  the 
investigation  of  physical  problems  that  arise  in  the  in- 
dustries. The  studies  in  physics  embraced  in  this  course 
require  a  less  extended  pursuit  of  pure  and  applied  math- 
ematics and  more  attention  to  applied  physics  in  the 
lectures  and  laboratories.  Applied  optics,  and  heat  and 
electrical  measurements  are  greatly  extended.  Much 
time  is  devoted  to  the  theory  and  practice  of  chemistry, 
to  mechanical  and  electrical  engineering  subjects,  electro- 
chemistry, metallography,  etc. ;  a  large  amount  of  equip- 
ment has  been  made  available  for  precise  measurements. 

The  aim  will  be  to  develop  a  man  possessing  such  a 
knowledge  of  physical  investigation  and  methods  of  at- 
tacking physical  problems  that  he  may  deal  intelligently 
with  any  questions  of  this  nature  that  may  arise  in  con- 
nection with  various  proces.ses  of  the  arts.  The  Institute 
is  recommending  this  course  for  men  only  of  unusual 
ability  and  especially  those  with  manifest  initiative.  A 
full  four-year  course  will  be  developed  and  those  who 
desire  to  follow  it  must  pursue  the  whole  course  for  the 
scheduled  time. 


Liquefied  Chlorine  GaH  for  \%*ater  Disinfection  is  now  be- 
ing used  in  several  cities.  It  was  first  tested  experimentally 
by  the  manufacturers  of  liquid  chlorine  at  tneir  Niagara  Falls 
lilaiit  and  later  in  the  Mount  Prospect  Laboratory  of  the  De- 
Iiartment  of  Water  Supply,  New  York  City,  by  D.  D.  Jackson, 
chemist  of  the  department,  early  in  1912.  In  July,  1912,  it 
was  used  at  the  Belmont  filter  plant  of  the  Philadelphia 
water-works.  In  November,  1912,  it  was  put  in  use  at  Wil- 
mington, Del.,  and  at  the  Western  New  York  Water  Co.'s 
plant  at  Niagara  Falls,  N.  Y.,  and  since  then  it  has  been 
adopted  at  Somersworth,  N.  H.  The  chlorine  gas  is  one  of 
the  products  of  the  electrolytic  decomposition  of  brine,  caustic 
soda  being  the  other.  The  gas  is  purified,  liquefied  by  compres- 
sion and  refrigeration,  and  is  placed  in  Sx60-in.  steel  cylinders 
for  shipment.  Each  cylinder  weigh  about  S5  lb.  and  contains 
from  100  to  110  lb.  of  liquid  chlorine,  under  pressures  rang- 
ing from  54  lb.  at  freezing  to  125  lb.  at  S5°  F.  In  utilizing 
the  liquid  chlorine  it  is  discharged  at  the  desired  rate  through 
control  apparatus  into  an  absorption  tower  where  it  combines 
with  a  spray  of  water  which  carries  it  into  the  water-supply 
for  which  treatment  is  desired.  Liquid  chlorine  Is  made  by 
the  Electro-Bleaching  Gas  Co..  of  25  Madison  Ave..  New  Y'ork 
City,  which  has  also  developed  a  control  apparatus.  John  .\. 
Kienle.  until  recently  chief  engineer  of  the  Water  Depart- 
ment of  Wilmington,  Del.,  and  undei-  whose  direction  liquid 
chlorine  was  introduced  in  Wilmington,  is  now  sanitary  en- 
gineer of  the  company  just  named.  The  company  has  been 
engaged  for  the  past  seven  years  in  manufacturing  liquid 
chlorine  for  bleaching  purposes  and  the  chemical  trade  gen- 
erally. It  states  that  experience  has  demonstrated  that  for 
both  bleaching  purposes  and  for  water-treatment  chlorine  in 
liquid  form  Is  much  more  efficient,  unit  for  unit,  than  in  thv 
form  of  bleaching  powder,  or  hypochlorite  of  lime,  besides 
requiring  less  elaborate  and  expensive  equipment  for  the  ap- 
plication of  the  chemical  and  practically  eliminating  labor 
and   power  costs  of  operation. 


Mnv  •>'!),  nil:'. 
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Filter   Killing  in  New  York 

The  killing  of  the  Crotun  water-tiltration  project  by 
the  Board  of  Estimate  of  New  York  City  on  May  22. 
after  a  four  months'  hohl-iip  of  the  award  of  the  con- 
traet  for  a  320,000,0()(l-gal.  nieehanieal  llltradoii  |iiaii(, 
saerilieed  one  more  carefully  wrought  cngiueerinii:  pro- 
ject to  the  great  game  of  American  municipal  politics. 
This  particular  killing  comes  in  one  of  those  pre-election 
fits  of  economy  which  so  often  follow  the  incurring  of 
huge  debts  for  municipal  im])rovements  made  necessary 
by  the  rapid  growth  of  American  cities.  The  alleged 
ground  for  the  killing  is  that  filtration  is  not  necessary. 
As  we  showed  last  week,  it  is  late  in  the  day  to  raise 
that  point. 

Aside  from  the  need  for  filtration  two  .serious  aspects 
of  this  filter  killing  are:  (1)  The  plans  and  speeilica- 
tions  on  which  bids  were  based  have  cost  the  city  a  round 
$100,000  or  so;  (2)  it  the  solicitation  of  the  gnnit  city 
of  Xew  York  numerous  contractors  throughout  the  coun- 
try spent  time  and  money  to  prepare  and  submit  bids 
for  tho  proposed  filters,  which  a  majority  of  the  Board 
of  Estimate  finally  decided  were  not  needed  at  all.  We 
suggest  that  hereafter  contractors  bidding  on  Xew  Y''ork 
City  work  insist  on  the  city  (lutting  up  a  certified  check 
as  a  guarantee  that  the  responsible  authorities  will  not 
change  their  mimls  as  to  the  need  of  the  iniprovemeni  on 
which  bids  are  asked. 

Finally,  there  is  a  liuninii  clement  involved  in  this  un- 
fortunate incident  which  deserves  thought.  Twenty  to 
thirty  engineers  and  draftsmen,  including  a  number  of 
the  most  experienced  filtration  engineers  of  the  country, 
have  wrought  two  of  the  best  years  of  their  lives  into 
these  plans  and  on  their  ultimate  carrying  out  have  b-ised 
(especially  the  younger  men)  high  hopes  for  their  yiro- 
fessional  future.  To  these  men  it  is  a  bitter  experience 
to  have  their  work  stop  \vith  the  blueprint  stage.  But 
it  is  the  common  lot  of  the  engineer  to  see  his  best  ef- 
foits  sacrificed  in  the  political  game.  As  an  engineer 
has  just  written  to  us  in  commenting  on  this  matter: 
"Yerilv,  the  wavs  of  politicians  are  bevond  understand- 
iuff" !  "  " 


The   Philosophy    of  the  Uni  Flow 
Steam  Engine 

A  brief  description  is  given  elsewhere  in  this  issue  of 
a  new  locomotive  recently  put  in  service  on  the  North- 
eastern Railway  of  England,  which  has  cylinders  arransfed 
for  the  Stumpf  .system  of  steam  distribution.  As  steam 
engines  of  this  type  for  \arious  pvirposes  are  receiving 
much  attention  just  now  and  their  construction  has  been 
taken  up  by  several  American  engine  builders,  an  ele- 
mentary explanation  of  the  principles  on  which  this  type 
of  engine  operates,  mav  be  of  interes't  to  those  who  do  not 
closely  follow  this  branch  of  engineering  work. 


ill  the  lirsl  jiiaee,  to  thresh  over  old  straw,  it  is  well 
to  get  clearly  in  mind  just  what  is  meant  by  the  statement 
of  authorities  on  steam  engineering  that  one  of  the 
chief  sources  of  loss  in  the  developiiient  of  power  from 
steam  is  the  heat  loss  inside  the  cylinder,  due  to  the  vary- 
ing tiiiiperaturcs  of  the  steam  at  different  points  of  the 
sti'oke.  We  recall  a  statement  published  some  years  ago 
which  iiuulc  this  heat  loss  far  easier  for  the  average 
engineer  to  comprehend  than  any  abstract  or  mathemat- 
ical statement  possibly  icuild.  The  statement  was  sub- 
stantially as  follows: 

In  the  cylinder  of  an  onliiiMiy  locomotive,  using  steam 
at  200  lb.  boiler  pressure,  the  temperature  of  the  steam 
when  it  enters  the  cylinder  will  be  about  388'  F.  When 
the  steam  inlet  valve  closes  and  expansion  begins,  the 
temperature  of  the  steam  runs  ra])idly  down,  and  when 
the  exhaust  port  opens,  it  instantly  falls  to  212  deg. 
During  the  whole  of  the  exhaust  stroke,  the  cylinder,  the 
piston  surface  and  the  ports  through  which  the  steam 
flows,  are  exposed  to  this  tem|)erature  of  212°.  The 
difl'erence  between  the  temperature  of  the  live  steam  as  it 
enters  the  cylinder  and  the  exhaust  steam  as  it  leaves,  is 
ITG".  This  ditlVrence  of  teui]>eri!ture  is  as  great  as  the 
difference  between  the  hottest  summer  day  in  the  Torrid 
Zone  ami  tlic  lowest  teni))erature  recorded  in  .\rctic  ex- 
plorations. 

Drop  ,1  piece  of  ice  into  boiling  water,  and  note  how 
raiiidly  it  is  cooled.  The  difference  in  temperature  be- 
tween tile  ice  and  the  boiling  water  is  suljstantially  the 
same  as  that  between  the  steam  as  it  enters  the  locomo- 
tive cylinder  and  the  same  steam  when  it  flows  out  of  the 
exhaust. 

The  advantage  of  a  compound  or  triple  or  (piadruple 
expansion  engine  over  the  simple  engine  is  that  fhis  tem- 
perature range  is  distributed  through  several  lyliiulers, 
so  tluit  the  flow  of  heat  into  the  cylinder  wall  from  the 
]u>t  steam,  and  back  again  into  the  exhaust  steam  as  it 
passes  out,  is  very  much  less.  This  also  explains,  to  a 
large  degree,  the  superior  economy  of  the  four-valve  en- 
gine over  the  plain  slide-valve.  By  merely  providing 
that  the  exhaust  steam  shall  jiass  out  through  ports  which 
are  entirely  separate  from  those  through  which  the  live 
steam  enters,  we  make  a  large  gain  in  economy. 

In  the  Stumpf  "Uni-Flow"  engine,  the  exhaust  ports 
are  entirely  separate  from  the  inlet  jwrts,  and  further, 
they  are  placed  at  the  middle  of  the  cylinder,  while  the 
inlet  ports  are  at  the  ends.  Thus  the  exhaust  steam 
does  not  have  to  flow  back  to  the  end  of  the  cylinder  in 
order  to  escape. 

In  Europe,  where  fuel  economy  in  locomotives  receives 
far  greater  attention  than  in  this  country,  locomotives 
have  been  built  at  various  times  equipped  with  separate 
admission  and  exhaust  vahes.  The  comi)lications  re- 
quired in  the  valve  motion,  to  secure  variable  cutoff  and 
compression  and  reversing,  have  prevented  such  locomo- 
tives from  ever  coming  into  extensive  use.  By  adapting 
the  Stumpf  system  to  locomotives,  however,  it  would  seem 
to  be  irossible  to  make  a  valve  motion  which  would  not 
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be  iiuich  more  complicated  than  the  valve  motion  now  in 
use  for  driving  piston  and  slide  valves.  The  high  com- 
pression, which  is  one  feature  of  the  Stiimpf  system,  has 
its  advantages  for  high-speed  locomotive  service,  and  if 
it  is  possible  to  keep  the  weight  of  the  long  piston  down 
within  reasonable  limits,  the  new  system  may  open  a  jirac- 
ticable  means  for  effecting  a  material  increase  in  loco- 
motive fuel  economy. 


Publicity  Work  by  Engineering 
Societies 

An  interesting  letter  appears  in  the  correspondence 
columns  of  this  issue  regarding  the  results  of  the  sys- 
tematic efforts  of  the  Cleveland  Engineering  Society  to 
gain  publicity  for  things  of  an  engineering  nature 
through  the  medium  of  the  daily  newspaper.  Similar 
work  is  done  by  the  Brooklyn  Engineers'  Club  and  prob- 
ably by  other  local  engineering  societies.  There  is  an 
opportunity  for  much  good  to  be  clone  the  engineering 
profession  by  thus  gaining  a  more  appreciative  consider- 
ation of  the  problems  and  achievements  of  engineers,  and 
by  giving  engineers  a  larger  share  in  the  discussiim  ot 
civic  affairs. 

If  well  done  cooperation  between  the  newspapers  and 
the  local  engineering  society  will  tend  to  increase  the 
usefulness  of  both;  but  there  is  danger  in  indiscriminate 
enthusiasm  for  publicity  at  any  cost,  which  an  organi- 
zation that  wishes  to  maintain  its  standing  as  a  scientific 
and  professional  society  would  do  well  to  curb.  Publicity, 
so  called,  may  imperceptibly  degenerate  into  mere  noto- 
riety. A  good  example  of  it  is  the  kind  of  publicity  that 
has  been  gained  through  magnificent  schemes  for  chang- 
ing the  climate  of  the  X'orthern  Hemisphere  and  prevent- 
ing floods  in  the  Mississippi  A'alley. 

Mere  popularizing  of  engineering  may  not  prove  an 
unqualified  blessing.  Many  able  jihysicians  and  lawyers 
very  decidedly  disapprove  of  popularizing  their  profes- 
sions; for  there  are  people  to  whom  a  little  knowledge 
is  a  dangerous  possession.  Reading  articles  in  newspapers 
aijout  home-made  medicines  and  cure-alls  seldom  makes 
an  average  man  competent  as  his  own  family  doctor; 
and  popular  articles  on  law  and  legal  advice  never  yet 
fitted  a  man  to  be  his  own  lawyer.  Since  the  theory  and 
practice  of  engineering  and  the  language  of  engineering 
are  not  less  technical  than  are  those  of  law  and  medicine, 
it  may  seriously  be  questioned  how  far  the  work  of  i)0])u- 
larizing  engineering  ought  to  be  carried.  May  not  at- 
tem])ts  to  state  complex  engineering  facts  in  terms  of 
glittering  generalities  to  attract  the  public  eye  ultimately 
react  on  the  dignity  of  the  engineering  profession  on 
which  .so  much  stress  has  been  laid? 

Particular  emphasis  should,  therefore,  be  i)laced  on  the 
.statement  in  Mr.  Draycr's  letter  that  articles  are  pre- 
pared by  Publicity  Committee  of  the  Cleveland  Engi- 
neering Society  for  the  newspapers  and  are  written  in  a 
ilif/nifieil  manner — more  than  that  there  should  be  no 
.sacrifice  of  accuracy.  The  Cleveland  society  is  to  bo  con- 
gratulated that  the  artii-les  inclosed  with  Mr.  Draycr's 
letter  are  so  prepared,  and  yet  so  written  as  to  interest 
the  ])ublic.  If  such  articles  are  not  prepared  by  mem- 
bers of  an  engineering  society  they  should  at  least  be 
passed  upon  by  a  committee  before  they  are  jjuhlished. 
or  manv  chance  rctiiiirks  may  be  picked  u])  and  featurc^d 


in  the  headlines  of  a  sensational  newspaper,  which  will 
not  reflect  any  credit  on  the  society  from  thinking  men. 
Moreover,  publicity,  like  spirituous  liquors,  is  intoxi- 
cating. Many  a  professional  man  has  found  out  to  b.is 
chagrin  that  self-sought  publicity  may  ultimately  prove 
anything  but  desirable.  The  same  may  prove  equally 
true  of  an  engineering  society.  The  members  should  not 
lose  sight  of  the  fact  that  they  are  and  wish  to  be  consid- 
ered professional  men,  and  that  there  is  a  gap  between 
them  and  the  general  public  which  must  be  maintained 
if  they  wish  to  finally  achieve  the  prestige  which  all  this 
publicity  work  is  intended  to  give.  It  may  be  ratich  more 
necessary  for  the  public  to  have  a  proper  respect  for  the 
learnedness  and  the  dignity  of  the  engineering  profes- 
sion than  that  engineers  should  immediately  come  to 
their  own  in  the  share  of  glory  to  be  distributed. 

A  Needed  Reform  in  the  Conduct 
of  Engineering  Competitions 

In  ExGiNEEKiXG  News  of  Jan.  30,  1913,  and  in  each 
of  the  succeeding  three  issues,  as  well  as  in  some  other 
engineering  and  daily  newspapers,  there  appeared  the 
following  advertisement : 

Bridge  and  Viaduct  Approaches 

Richmond,   Va.,    January   27th,    1913. 

Competitive  plans,  specifications  and  approximate  cost  for 
the  erection  of  a  reinforced-concrete  bridge  and  viaduct  ap- 
proaches on  the  site  of  the  present  Free  Bridge  over  James 
River,  from  9th  and  Byrd  Streets  to  7th  and  Semmes  Streets 
will  be  received  by  the  Administrative  Board  until  April  15th, 
1913.    at   12:00    o'clock   Noon. 

For  the  first  or  accepted  design  a  premium  of  $1,500.00  is 
offered. 

For  the  second  best  design  a  premium  of  $500.00  is  offered. 

Information  of  location  and  profile  and  present  grades  oi 
streets  will   be   furnished   by   the    City   Engineer. 

The  Administi'ative  Board  reserves  the  right  to  reject  any 
and   all   plans   submitted. 

ROBERT    WHITTET,    JR., 
Chairman,    Administrative    Board. 

To  such  engineers  as  were  sufficiently  attracted  by  this 
notice  to  ask  for  further  information  there  was  sent  a 
bluejirint  showing  the  location,  plan  and  profiles  of  the 
proposed  bridge  and  the  following  jirogram  of  the  compe- 
tition : 

(JFFICE    OF    CITY    ENGINEER. 

Richmond.  Va..  March  4.  1913. 
REQUIREMENTS  OF  THE  ADMINISTRATIVE  BOARD  GOV- 
ERNING THOSE  FILING  DESIGN.S  AND  PLAN.S  FOR  THE 
ERECTION  OP  A  REINFORCED-CONCRETE  BRIDGE 
OVER  JAMES  RIVER  ON  THE  PRESENT  FliblE  BRIDGE 
SITE  AND  ALSO  REINFORCED  -  CONCJtETE  AP- 
PROACHES. 

1.  Plans,  designs  and  specifications;  also  detail  drawin;;« 
sufficient  to  clearly  explain  and  define  the  designs,  and  an 
approximate  estimate  of  the  cost  of  the  structures  must  In 
submitted  to  the  Administrative  Board  not  later  than  April 
15th,  1913.     All  designs  submitted  must  be  in  black  and  white. 

2.  The  bridge  and  approaches  to  be  designed  for  rein- 
forced concrete  of  such  construction  as  to  provide  and  care 
for  safely  the  heaviest  traffic  loads  for  municipal  service  and 
for  street  cars  at  an  estimated  weight  of  60  tons  each.  The 
bridge  and  viaduct  to  be  not  less  than  sixty  (50)  feet  wide 
and  the  roadway  to  be  not  less  than  forty-four  (44)  feet  (ex- 
clusive of  sidewalks  and  Including  railing.)  The  bridge 
pioper  Is  to  extend  from  shore  to  shore  of  James  River  and 
the  viaducts  to  the  termini  to  be  as  shown  on  the  blue  print 
furnished  by  the  City  Engineer.  The  character  of  the  ma- 
terial to  be  used  for  paving  roadbed  and  sidewalks  is  to  bo 
shown  and  also  the  kind  and  style  of  curbing  and  a  detail  of 
the  railing.  Poles  for  carrying  wires  for  a  double  track  elec- 
tric railway  and  to  be  used  also  for  the  lighting  of  the  bridge 
must  also  be  shf)wn  and  described.  Space  provision  in  the 
roadway  or  sldivvalk   must  be  shown   for  the  Installation  of  a 
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gas  main:  and  for  a  4.5  sci.ft.  ari-a  space  for  rondult  UucIh  on 
each  side  of  the  bridge  for  hiKh  and  low  power  wires.  Pro- 
vision must  also  be  made  for  the  lamps  for  llBhtInK  the 
bridge. 

3.  The  bridge  must  be  of  such  design  as  to  vent  readily 
the  river  flow  of  the  highest  recorded  freshets.  The  plan 
showing  the  location  and  the  profile  showing  approximately 
the  surface  of  the  rock  bottom  of  James  River;  the  present 
grades  of  the  old  bridge  and  streets;  and  a  rew  sections  show- 
ing the  existing  grades  of  said  streets  and  the  highest  freshet 
water  will  be  furnished  by  the  City  Engineer.  All  persons 
desiring  to  submit  a  design  will  be  furnished  with  these 
conditions  and  blue  prints,  but  are  requested  to  return  sami' 
to  the  City  Engineer  if  they  decide  not  to  submit  a  design. 

The  awards  to  be  paid  for  the  accepted  designs  will  be 
$1,500  for  the  first  and  $500  for  the  second  best  design. 

The  Administrative  Board  reserves  the  right  to  reject  any 
and  all  designs   or  plans  which  may   be  submitted. 

CHAS.    E.    ROLLING, 

City    Engineer. 

As  a  result  uf  the  advertisement,  2?  different  designs 
were  submitted  to  the  Administrative  Board  of  the  City 
of  Kichmoud  by  as  many  engineers  or  firms  of  engi- 
neers from  all  parts  of  the  country,  their  headquarters 
running  from  Kansas  City  and  Chicago  in  the  West 
to  Boston  and  Xew  York  in  the  East,  and  Nashville  in 
the  South,  with  a  fair  number  of  local  competitors.  In 
this  list  there  were  names  of  some  of  the  best  known 
concrete  bridge  designers  in  the  United  States,  as  well 
MS  many  as  yet  unknown  to  fame  or  fortune.  The  plans 
submitted  varied  in  quantity  and  nature  from  a  full  set 
of  working  drawings,  accompanied  by  expensive  archi- 
tectural renderings  of  the  proposed  structure,  to  simple 
blueprints  outlining  only  the  salient  features  of  the  de- 
sign. 

The  above  notices  were  the  only  official  ones  which 
were  publicly  given  to  interested  parties.  Certain  of 
the  competitors,  however,  had  learned  (by  personal  in- 
quiry and  not  from  any  general  announcement)  that  the 
Board  would  consent  to  hear  the  plea  of  any  competitor 
who  might  choose  to  present  orally  the  virtues  of  his 
design.  Such  engineers  to  the  number  of  nearly  a  dozen 
appeared  before  the  Board  and  its  advisor,  a  member  of  a 
local  architectural  and  engineering  firm,  and  for  three 
days  the  Board  heard  their  representations,  apparently 
allowing  each  one  as  long  a  time  as  he  considered  ueces- 
,sary.  After  this  rather  laborious  proceeding,  the  interest 
of  the  Board  in  the  bridge  matter  was  temporarily  e.x- 
hausted  and  no  further  consideration  was  given  the  mat- 
ter for  some  time.  On  May  '■)  a  representative  of  ExGi- 
XKKRiXG  News  was  shown  a  great  number  of  the  de- 
signs submitted  still  safely  reposing  inside  of  the  mail 
coverings  in  which  they  w'ere  sent.  At  that  time  it  was 
stated  by  thoi-o  in  authority  that  the  Board  would  prob- 
ably finish  up  the  inspection  in  two  or  three  weeks,  but 
no  assurance  was  given  of  that  fact.  At  any  rate,  at 
the  time  of  this  writing  (May  37)  the  award  has  not 
been  made. 

Such  in  brief  is  the  Outline  of  one  of  the  most  fla- 
grant examples  of  how  not  to  conduct  an  engineering 
comi  etition  that  has  come  to  our  notice.  Because  the  in- 
justice done  by  the  Richmond  authorities  to  the  com- 
peting engineers  is  no  less  an  injustice  to  the  engineer- 
ing profession  in  general,  it  seems  to  us  that  a  full  ac- 
count of  the  case  should  be  brought  to  the  attention  of 
the  profession  with  a  view  to  bringing  about  some  re- 
form in  this  matter  of  engineering  competitions. 

ilost  engineers  believe  that  no  useful  purpose  is  served 
by  holding  competitions  for  engineering  design.  They 
i)elieve  that  the  multifold  details  that  make  up  a  com- 


pliMcd  stnictiire  cannot  be  explicitly  set  forth  in  any 
|irclimiiiary  design,  nor  its  suitability  or  superiority 
predicated  from  tile  engineer's  first  drawings.  Not- 
witlisfandiiig  this  attitude  by  the  profcKsion  at  large, 
the  fact  remains  that  competitions  for  designH  of  engi- 
neering structures  are  occasionally  held  by  autliorilicH, 
generally  by  jKilitical  bodies  honestly  seeking  for  the  best 
design,  to  whom  the  i)n)fcssioiial  objection  seems  .•^elfish 
in  the  extreme. 

Quite  ignorant  as  to  how  to  find  engineers  competenl 
to  prepare  the  plans  for  the  structure  desired,  they  as- 
sume that  the  city  or  county  or  state  has  a  perfect  right 
(o  endeavor  to  enlist  the  best  available  talent  in  a  com- 
petition. Since  sui  li  competitions  are,  therefore,  unavoid- 
able in  certain  cases,  it  should  be  the  duty  of  the  rep- 
resentative l)odies  of  the  profession  to  formulate  a  code 
of  rules  which  could  govern  such  competilions  and  to 
which  members  of  the  profession  in  good  standing  would 
conform. 

Some  time  ago  this  was  realized  by  those  working  in 
the  architectural  field  and  the  American  Institute  of 
Architects  formulated  its  well  known  code  for  the  con- 
duct of  com]jetitions.  This  code  has  been  generally  fol- 
lowed in  large  architectural  competitions  and  has  proved 
satisfactory.  Whether  its  provisions  would  be  suitable 
■  for  engineering  competition  would  require  investigation, 
but  the  code  could  be  i)rofitably  read  by  any  committee 
of  an  engineering  society  which  contemplates  the  drawing 
up  of  a  similar  code  for  engineers. 

Any  competition  to  select  the  proper  design  for  an 
engineering  structure  should  have  certain  strict  funda- 
mentals. Most  of  these  fundamentals  are  absent  in  the 
llichmond  competition.  In  the  first  place  there  .should 
be  a  complete  definition  of  the  requirements  of  both  the 
competition  and  the  design,  so  that  the  competitors  may 
start  on  a  fair  and  even  basis  and  so,  also,  that  they  may 
more  readily  meet  the  minds  of  the  body  holding  the 
competition  as  to  the  structure  desired.  The  program 
in  the  case  of  a  bridge  comjietition,  for  instance,  should 
give  full  details  as  to  how  the  competition  is  to  be  car- 
ried on.  It  should  precisely  .stipulate  the  kind  and  extent 
of  the  drawings,  should  prescribe  the  date  of  the  opening 
of  the  drawings  and  the  latest  date  for  the  decision, 
should  state  whether  the  competitors  are  to  be  allowed 
to  appear  before  the  examining  board  and  preferably 
should  state  whether  or  not  the  designer  selected  for  first 
prize  is  to  be  given  charge  of  the  construction  of  the 
bridge  either  as  supervising  or  as  consulting  engineer. 
It  can  readily  be  seen  how  few  of  these  requirements  are 
satisfied  in  the  Richmond  case. 

The  requirements  of  the  design  itself  should  be  no 
less  exjiiicitly  stated.  First  and  foremost,  the  nature 
of  the  structure  and  its  maximum  allowable  cost  should 
i)e  given.  Any  engineer  knows  that*  a  bridge  across  a 
river  at  a  given  site  may  have  a  very  wide  range  of  cost. 
A  competition  which  does  not  specify  the  nature  and  cost 
of  the  structure  required  will  bring  forth  a  variety  of 
designs,  one  of  which  may  meet  the  approval  of  the  ex- 
amining body,  but  it  is  not  fair  to  those  who  do  not 
liappen  to  have  the  same  mind  in  the  matter  as  that 
body  to  leave  those  requirements  as  a  matter  of  personal 
taste.  Merely  to  state,  as  the  Richmond  authorities  did, 
that  a  reinforced-concrete  structure  to  carry  certain  loads 
is  required  is  far  from  sufficient. 

The    definition    of    the    requirements   of    both    compe- 
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tition  and  design  being  satisfied,  the  next  most  important 
matter  is  that  a  competent  examining  body  be  provided. 
That  body  should  preferably  be  a  board  of  engineers  who 
will  act  as  a  jury  to  report  to  the  political  body  which 
has  the  matter  in  charge.  If  this  is  not  feasible  at  least 
there  should  be  a  competent  engineering  advisor  who 
will  sit  with  that  political  body  and  whose  advice  in  mat- 
ters purely  technical  will  be  followed.  Just  why  a  body 
of  elected  officials,  none  of  whom  probably  has  any  engi- 
neering or  architectural  experience,  should  be  supposed 
to  be  able  to  decide  which  one  of  37  designs  is  the  ]n-oper 
one  for  some  river  crossing  is  beyond  comprehension.  In 
the  Kichmond  ca.se  there  was  an  engineer  advisor,  and 
one  member  of  the  Board  who  happened  to  be  an  engi- 
neer, but  the  deliberations  of  the  Board  being  not  open 
to  public  notice  we  have  no  way  of  knowing  how  far 
the  advice  of  these  gentlemen  governed  the  final  selec- 
tion. At  any  rate,  the  engineer  who  acted  as  advisor  ;s  a 
young  man  of  somewhat  limited  experience  whose  pre 
vious  services  would  hardly  qualify  him  as  the  final 
authority  in  the  acceptance  of  a  design  of  a  bridge  whicb- 
is  estimated  to  cost  between  $500,000  and  $700,000.  On 
account  of  certain  local  political  conditions  the  city  engi- 
neer had  no  connection  with  the  competition  beyond  the 
preparation  of  the  program  given  above. 

Finally,  any  open  com])etition  for  the  design  of  an  en- 
gineering structure  shculd  be  conducted  anonymously.  As 
long  as  one  competitor  or  a  group  of  competitors  are  al- 
lowed to  appear  before  the  examining  body  to  argue  the 
merit  of  their  own  designs,  there  will  always  be  a  possi- 
bility of  undue  influence  being  used,  to  say  nothing  of 
the  unfairness  to  other  competitors  who  cannot  or  do 
not  appear  before  that  body.  In  the  Richmond  case 
therp  is  no  suspicion  whatever  thrown  upon  the  integ- 
rity of  the  members  of  the  Board  or  of  any  of  the  engi- 
neers who  presented  themselves  to  defend  their  design. 
There  are  occasions,  however,  when  ignorance  can  do 
more  harm  than  an  evil  intent. 

These  severe  criticisms  of  the  method  of  conducting 
the  Richmond  competition  are  made  with  full  apprecia- 


tion of  the  position  of  the  Richmond  Administrative 
Board.  It  deserves  to  be  said  in  its  behalf  that  there  is 
no  particular  reason  why  that  Board  should  not  have 
done  as  it  did  inasmuch  as  there  is  no  recognized  pro- 
fessional method  of  carrying  on  such  a  competition. 

It  may  be  added  also  that  the  political  conditions  in 
Richmond  are  sueh  that  the  Administrative  Board  is 
somewhat  reluctant  to  proceed  with  the  construction  or 
even  with  the  award  of  the  prizes  for  the  design  of  the 
bridge.  In  fact,  it  seems  hardly  likely,  at  present,  that 
the  bridge  will  be  constructed  for  some  time,  which,  in- 
cidentally, should  have  been  noted  in  the  invitation  to 
competitors. 

Notwithstanding  the  conditions  of  the  competition, 
nearly  thirty  engineers  submitted  drawings  and  about  a 
dozen  of  them  spent  the  time  and  money  to  go  to  Rich- 
mond and  explain  their  designs.  The  two  engineers  who 
receive  the  first  and  the  second  prizes  will  probably  just 
about  get  back  what  they  have  spent  on  the  work.  All 
other  engineers  will  have  spent  their  time  and  money 
in  vain,  and  what  is  even  worse,  will  have  labored  under 
conditions  which  made  a  fair  and  intelligent  award  very 
doubtful.  It  is  safe  to  say  that  the  total  amount  ex- 
pended by  engineers  on  competition  at  Richmond  will 
amount  to  $20,000.  Of  +his  amount  the  city  of  Richmond 
pays  $2000  and  the  remaining  $18,000  represents  loss 
by  engineers,  sheer  economic  waste.  Surely  such  com- 
petitions of  engineering  designs  are  a  disastrous  burden 
tipon  tlie  profession. 

We  sincerely  trust  that  some  such  organization  as  the 
American  Society  of  Civil  Engineers  will  look  into  this 
matter  and  appoint  a  competent  committee  to  draw  up 
some  code  to  govern  engineering  competitions  that  will 
make  them  less  disastrous  to  the  participants. 

In  the  absence  of  such  a  recognized  code  established 
by  the  profession  itself,  and  recognized  by  it  as  authora- 
tative,  there  is  nothing  to  hinder  any  city  or  any  corpor- 
ation following  the  example  of  Richmond  and  by  the 
offer  of  a  few  small  prizes,  putting  engineers  luider  a 
heavy  burden  of  expense. 
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Algae    in    the  Water-Works  Reservoir 
at  Quincy,  111.,  and  Elsewhere 

Sir— I  was  much  interested  in  the  article  with  the 
foregoing  title  published  in  your  i.ssuo  of  Apr.  2-1,  1913. 

The  orgaiii:;ms  are  described  as  "a  ino.s.sy  growth" — a 
growth  about  the  size  of  a  |)in's  head,  "'nearly  globular 
and  light  green  in  color"  (this  is  probably  Volvox) — '"a 
thin  layer  of  green  moss  from  wiiiib  bubbles  were  rising 
to  the  surface" — "sm.  U  patches  of  floating  vegetable 
ma  tier." 

I  womlci  how  engineers,  confronted  for  years  with 
these  troublesome  visitors,  can  he  satisfied  with  such 
scanty  knowledge  and  never  feel  tlie  curiosity  to  know 
about  thc^e  organisms.  "As  we,  do  iu)t  have  the  neces- 
sary c<|iiiprncnl   for  making  the  microscopic  examination, 


no  attempt  was  made  to  identify  any  organisms,"  says 
the  engineer.  A  good  pocket-lens  and  \\'hipplc's  book  in 
the  hands  of  an  intelligent — and  willing— foreman  would 
do  much.  These  can  be  had  at  small  cost  and  even  the 
willingness  can  be  secured.  And  then,  there  is  undoubt- 
edly in  Quincy,  111.,  or  neighborhood,  a  microscope  and 
a  man;  the  engineer  himself  must  not  necessarily  be  a 
trained  naturalist,  besides  his  many  other  qualifications; 
but  he  could  apply  to  competent  quarters  for  information. 
As  to  the  pra'  'cal  side  of  such  knowledge,  the  quantity 
of  copper  salt  is  to  be  regulated  by  the  nature  of  the 
organism. 

An.  Kkmna, 
Antwer])  Water-Works  Co. 
6  Rue  Monlebello,  Antwer]),  Belgium, 
l\Iav   I,  I!)i:5. 
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The  Early  Agitation  for  a  National 
Department  of  Public  Works 

Sir — In  ExGiNEF.TiJNG  iNTkws  of  Apr.  21,  just  at  hand, 
is  an  account  of  the  proceedings  of  the  Annuijl  Conven- 
tion of  the  National  Drainage  Congress  at  St.  Loui.'<'. 
Voii  give  an  extract  of  an  address  by  Mr.  Ishani  Ran- 
dol|)ii,  in  which  he  advocates  a  Federal  Department  of 
Public  \A'orks. 

It  may  interest  your  readers  to  know  tlnit  this  ';ame 
pro])osition  was  not  only  made  some  years  ago  during 
President  Cleveland's  administration,  but  was  personally 
presented  to  him  and  to  Congress  by  a  group  of  engineers, 
who  then  realized  fully  the  importance  of  what  we  called 
"A  Kational  Policy  of  Public  Works." 

We  were  unable  to  carry  through  what  was  then  pro- 
posed, but  two  of  our  reforms  were  adopted — with  no 
recognition  of  our  efforts,  however.  One  ■^/as  the  con- 
tinuing contract  system  which  supplied  work  once  begun 
with  the  necessary  funds  for  their  completion.  This  mat- 
ter 1  personally  helped  to  get  up  with  Senator  Blanchard, 
of  Louisiana,  and  he  was  in  full  accord  v::}i  the  idea  and 
it  was  largely  through  his  work  and  that  of  Mr.  Clifton 
K.  Breckenridge,  Member  of  the  House,  that  the  matter 
tvas  carried  through.  The  other  subject  was  the  divid- 
ing of  the  whole  country  into  grand  divisions,  each  in 
charge  of  a  Division  Engineer.  This  lias  been  done  by 
tlie  existing  authorities. 

The  pamphlet  and  the  bill  presented  to  Congress  at  that 
time  will  show  w-hat  it  was  attempted  to  accomplish. 
Mr.  Lyman  E.  Cooley  was  the  moving  spirit  in  this  pro- 
ject and  the  editor  of  the  literary  features  and  if  the 
Department  of  Public  Works  should  ever  be  created,  he 
should  have  the  credit  of  having  originated  the  idea  and 
urged  it  in  season  and  out  of  scison.  Like  many  other 
reforms,  we  were  not  only  abieast,  but  ahead  of  the 
times ;  but  "all  things  come  to  him  who  waits"  and 
tvorlts. 

E.    L.    COKTHELL. 

Berne,  Switzerland,  May  7,  1913. 

Publicity  Work  of  the  Cleveland 
Engineering  Society 

Sir — Early  in  the  fall  of  1913  the  Cleveland  Engineer- 
ing Society  created  a  Publicity  Committee  to  do  certain 
things  enumerated  in  a  letter  by  the  writer,  puljlished 
in  Engineering  Xews  of  Sept.  5,  1918.  Since  the  efforts 
of  almost  a  year  can  now  be  summed  up,  the  results  of 
the  committee's  work  may  be  of  interest  to  a  goodly  num- 
ber of  engineers  desiring  to  improve  the  standing  of  the 
profession  and  to  do  civic  good. 

The  first  step  was  to  ol)tain  from  the  leading  daily 
newspapers  of  the  city  their  viewpoint  by  submitting 
■'stories"  of  what  transpired  in  the  local  engineering  so- 
ciety written  in  a  dignified  manner  and  so  as  to  be  un- 
derstood by  the  general  public.  At  once  it  was  evident 
that  we  could  expect  hearty  cooperation  from  the  news- 
])apers.  They  soon  came  to  recognize  the  value  and  au- 
thority of  this  service  and  welcomed  contributions. 

To  date  there  have  appeared  in  the  local  newspapers 
695  in.  or  about  33  columns  of  engineering  matter.  This 
includes  advance  notices  of  meetings  containing  a  picture 
of  the   speaker  and   descriptive  matter  telling  how  the 


subjci  t  wdiild  be  Ircaled;  abstracts,  sometinics  witli 
pictiiirs,  of  tlie  jiapci'.s  pi'esenled  before  the  soriely ; 
write-u])8  of  inspection  Irijis  by  the  society  to  iiiduH- 
tries  in  and  arounil  Clevehiiid  and  two  articles  of  an  in- 
s])irational  nalure  by  leading  engineers  for  the  guidance 
of  those  about  to  ihoose  a   profession. 

To  illustrate  tlie  nature!  of  the  work  there  was  a  §- 
page  article  in  the  magazine  sections  of  the  Cievelaud 
/'lain  Dealer,  Apr.  13  and  20,  on  "Tlie  Work  of  tlie  En- 
gineer," jjy  A.  J.  llimes.  President  of  the  Cleveland 
Enginecr'ng  Society,  and  an  article  in  the  same  news- 
paper on  "ilecliaiiical  lOngineering,"  by  Worcester  K. 
Warner,  Pa:t-J'resideut  of  the  society.  There  was  also 
an  article  which  appeared  on  May  4,  reviewing  a  booklet 
by  Chief  Smoke  Inspector  Roberts,  Past-President  of 
the  society. 

It  is  Worth  stating  that  on  account  of  limited  time  a 
re\ie\v  could  be  written  for  the  one  newspa])er  only, 
while  the  booklet  itself  was  handed  the  other  lea<ling 
newspajjcr.  The  latter  did  its  own  reviewing  and  gave 
the  book  some  2  in.  of  forma!  publicity,  but  the  former 
published  the  review  in  full  as  written  by  this  commit- 
tee and  followed  it  with  an  editorial  in  the  next  issue 
on  the  benefits  accruing  from  a  lessening  of  the  smoke 
nuisance. 

The  combined  circulation  of  the  two  leading  news- 
]japeis,  the  Plain  Dealer  and  the  Leader,  is  Sunday 
editions,  about  240,000,  week  days  about  190,000  copies. 
From  these  figures  some  idea  may  be  gained  as  to  the 
number  of  people  reached. 

Besides  the  publicity  in  the  local  field  the  committee 
has  done  some  work  in  a  wider  field.  The  relation  be- 
tween effort  and  result  has  been  about  the  same  in  either 
field.  It  would  seem,  fioni  our  short  experience  in 
Cleveland,  if  other  engineering  societies  over  the  coun- 
try would  endeavor  to  get  in  touch  with  the  public 
through  the  medium  of  the  newspapers,  both  the  engi- 
neering profession  and  the  public  would  be  gainers. 

C.  E.  DitATKn. 

Chairman,  Publicity  Committee,  Cleveland  Engineer- 
ing Society. 

180]  E.  93d  St.,  Cleveland,  Ohio,  May  7,  1913. 

[Comment  on  this  letter  and  related  topics  may  be 
found  in  our  editorial  columns. — En.] 

•  *'* 

The  Flood-Prevention  Problem 

Sir — Referring  to  your  editorial  on  page  791,  i.^sue  of 
Apr.  17,  1913,  the  officers  and  members  of  the  National 
Drainage  Congress  appreciate  your  commendation  to  your 
readers  of  the  admirable  address  delivered  by  Col.  C. 
McD.  Townsend  at  the  National  Drainage  Congress  in 
St.  Louis,  Apr.  10  to  12,  and  venture  to  express  the  hope 
that  you  will  continue  to  aid  us  in  our  effort  to  educate 
the  people  of  the  United  States  to  the  knowledge  that 
river  control  and  flood  prevention  are  not  local  questions, 
to  be  solved  by  local  effort,  independently  and  without  re- 
gard to  the  problems  of  other  sections. 

It  is  a  fact,  though  it  seems  almost  incredible,  that 
some  prominent  men  of  intelligence  seem  to  believe  that 
by  means  of  reservoirs  and  reforestation  an  entire  solu- 
tion of  this  problem  is  offered,  and  it  is  equally  as  incred- 
ible that  others  urge  that  construction  of  levees  and  bank 
revetment  on  the  lower  reaches  of  the  Mississippi  is  all 
that  is  necessary. 
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The  National  Drainasfe  Congress  insists  that  there  is 
no  one  cure-all  or  universal  panacea  for  this  trouble.  It 
is  a  disease  which  requires  national  diagnosis  and  har- 
monious treatment  of  all  members.  The  plans  of  the 
Pittsburgh  Flood  Commission  must  be  accepted  as  the 
best  solution  for  the  flood  question  at  Pittsburgh,  accord- 
ing to  our  present  knowledge,  and  the  plans  of  the  Miss- 
issipj)i  Eiver  Commission  must  be  similarly  accepted  as 
file  l)est  solution  now  known  of  the  flood  question  from 
Cape  Girardeau  to  the  mouth  of  the  river ;  but  neither  of 
these  plans  help  the  flooded  areas  of  Ohio  and  Indiana, 
tlie  upper  reaches  of  the  Mississippi,  or  the  Sacramento 
and  San  Joaquin  Valleys  of  California. 

The  National  Drainage  Congress,  though  heartily  in 
sympathy  with  these  various  independent  projects  and 
having  tlie  utmost  admiration  and  belief  in  the  men  who 
have  made  these  plans  and  are  advancing  them,  does 
not  indorse  any  project,  no  matter  how  tremendous  and 
important.  Following  the  example  of  the  Rivers  and 
Harljors  Congress,  we  declare  for  a  plan  and  not  a  pro- 
ject, and  our  plan  is  that  Congress  shall  create  a  body 
which  shall  put  in  effect  at  the  earliest  possible  moment 
Muh  plans  for  cooperation  with  the  several  states  and 
siicii  other  agencies  as  will  meet  the  needs  of  the  several 
localities  of  the  United  States;  and  we  believe  that  the 
most  effectual  and  direct  means  of  accomplishing  this 
cooperation  and  construction  will  be  the  establishment 
(  f  a  Department  of  Public  Works,  with  a  Secretary  in 
(barge,  who  shall  be  a  member  of  the  President's  Cabi- 
net. 
■As  Isham  Randolph  says: 

The  public  woi-k.s  of  the  United  States  suffer  because  they 
are  not  concentrated  under  one  responsible  head.  They  are 
like  orphans  laid  upon  the  doorsteps,  to  be  cared  for  as  best 
they  may  by  sundry  benevolent  departments  of  the  Govern- 
ment. These  public  works  are  national  and  correlated,  and 
to  secure  the  best  results  they  should  be  grouped  in  one 
department  under-  one  responsible  head,  who  can  so  orsanize 
all  these  activities  as  to  make  one  coordinated,  cooperative 
and  efficient  machine  out  of  the   now  scattered  parts. 

The  day  for  commissions  is  gone  by.  We  do  not  need  to 
have  a  diagnosis  of  a  catastrophe  here  and  another  there. 
each  to  be  treated  without  reference  to  the  other.  What  we 
need- is  a  plan  big  enough  to  compass  the  land  and  so  well 
considered  that  the  work  most  needed  can  be  first  begun, 
and  when  it  is  finished  it  will  be  so  much  accomplished  in 
the  work  of  a  great  comprehensive  project:  and  so  will  each 
.successive  component  section  of  the  plan  be  taken  up  in  the 
Older  of  its  need,  until  the  last  section  is  reached,  and  the 
mighty  work  stands  complete;  a  monument  to  the  brains 
that  planned  and  the  energy  and  skill  and  well  applied  labor 
that  accomplished  all.  Such  a  work  as  this  is  not  for  a  de- 
cade or  for  a  life-time,  but  to  be  carried  forward  long 
after  its  designers   have   been  gathered   to  their   fathers. 

It  is  also  the  declaration  of  the  Natioiial  Drainage 
Congress  that  the  government  alone  has  power  to  so  co- 
ordinate the  interests  of  the  government,  the  states,  the 
corporations  and  the  individuals  as  to  successfully  carry 
out  such  a  comprehensive  plan  and  to  ])ro])Oitioii  the  ex- 
pense incidental  thereto. 

There  are  many  state  complications,  such  as  tlic  St. 
Francis  J$asin  between  Missouri  and  Arkansas,  the  Dis- 
niiil  Swamp  between  Virginia  and  North  Carolina,  and 
iilhiT  instances  beyond  number  which  need  government 
supervision;  and  we  are  thoroughly  in  accord  with  Col. 
Townscnd  in  stating  that  this  exjiense  shall  not  be  Ixmic 
by  the  (iovernment,  but  shall  be  equably  divided  aniniig 
those  who  ])rofit. 

On  the  grounds  of  navigation,  comniorce  and  |)iiblic 
health,  a  certain  ])roportioii  of  these  hciiefits  may  be  pro|)- 
crly  l)orne  by  the  United  Stales;  when;  railroad  right- 
<rl-ways  or  corporation  ])roi)erties  are  ])rotected  or  bene- 
lited  they  should  pay  in  ])ro])ortion  to  these  benefits;  and 
where  primarily  or  incidentally  swam])  or  ovcrfhrwcd 
lands  are  drained  and  protected,  tiie.se  lands  shniild   pay 


for  such  reclamation  and  protection;  and  where  states, 
counties  and  other  taxing  bodies  have  their  revenues  in- 
creased, this  .should  also  be  considered. 

The  government  itself,  with  proper  appeal,  should  be 
the  one  to  decide  absolutely  and  impartially,  as  is  done 
by  the  Reclamation  Service,  as  to  when  and  where  these 
impro\ements  should  be  made,  and  again  the  government, 
with  proper  appeal,  should  be  the  one  to  apportion  the 
fjenefits  and  damages  among  those  affected. 

The  third  insistence  on  our  ]3art  is  that  it  is  not  neces- 
sary for  the  government  to  hide  behind  the  pretense  of 
navigation  and  commerce  in  doing  this  work.  Article 
I,  Section  8  of  the  Constitution  of  the  United  States 
reads:  "The  congress  shall  have  power  to  levy  and  col- 
lect taxes,  duties,  imports  and  excises,  to  pay  the  debts 
and  provide  for  the  common  defense  and  general  welfare 
of  the  United  States."  We  believe  that  this  term,  com- 
mon defense,  includes  defense  from  the  internal  enemies 
of  the  forces  of  Nature,  which  cause  death  and  disease 
and  loss  of  property,  as  well  as  defense  against  forei.gn 
foes  of  human  kind,  which  cause  no  other  di.saster  than 
these  same  ones  of  death  and  disease  and  loss  of  proi)- 
erty. 

This  defense  may  be  equally  as  well  provided  by  our 
engineers  as  defense  against  human  enemies  is  provided 
by  the  Army  or  Navy.  Surely  "general  welfare"  means 
the  protection  of  the  lives  of  our  citizens,  the  protection 
of  their  health  and  their  property,  and  the  adding  to  our 
national  domain  of  so  many  million  acres,  which,  now  un- 
protected and  a  menace  to  the  general  welfare,  could  be 
readily  and  profitably  converted  into  agricultural  lands, 
to  lower  the  cost  of  living,  and  provide  homes  for  hun- 
dreds of  thousands  now  cooped  in  the  great  cities. 

Edaiuxd  T.  Pekkins, 
President,   National   Drainage  Cougre.ss. 

fUiicago,  III..  Mav  1.  l!ll;5. 


Suggestions    tor    Compound  Rails 
from  Australia 

.Sir — I  have  been  for  years,  though  in  a  desultory  man- 
ner, thinking  over  the  question  of  improved  rails.  This 
is  driven  home  to  ns  here  in  Australia  in  common  witli 
the  rest  of  the  world. 

The  best  rails  we  ever  had  were  30-lb.  rails  laid  in 
1880,  for  about  35  miles  on  a  branch  line  800  miles  north 
of  here,  ^\'hcrever  I  required  good  steel  for  any  purpose 
these  rails  were  used.  We  also  got  41V4.-lb.  rails  about 
ISSO  and  for  some  vears  these  were  also  good  as  were  the 
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(Ill-Ill.  rails  bought  about  1890;  but  since  Uipii  llicrc  lias 
Ihtii  a  gruat  railing  oil'  in  quality  though  tin;  .siiccilicatioii 
is  till'  same,  and  the  worst  arc  7r)-lb.  rails  laid  (wo  or  thrci^ 
years  ago. 

S.mie  years  ago  I  made  suggestions  for  compound 
rail/,  the  head  to  be  very  hard  and  in  short  lengths  and 
to  he  bolted  or  riveted  to  two  channel  irons  set  on  cilgc. 
However,  as  ordinary  rails  were  good  enough  I'or  us  with 
our  light  loads,  I  iiexcr  went  beyond  talking  to  niv  as- 
sistants. 

.Miorit  six  months  ago,  howc\cr,  ins]iii('d  by  iirliclc; 
ia  your  ])a|<er,  1   made  several   [icncil  skctcln's  and  gave 
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them  to  Mr.  X.  G'.  Rell,  our  present  Chief  Engineer,  who 
made  drawings  for  me.     These  I  now  forward  lo  you. 

Both  the  pencil  sketches  and  blueprints  are  intended 
more  as  siiggestion.s  than  as  actual  proposals ;  and  I 
merely  send  them  as  showing  that  people  on  this  side  of 
the  Globe  have  similar  ideas  running  through  their  minds 
to  tho.se  of  American  engineers. 

So  far  as  I  recall  I  never  saw  any  drawings  of  com- 
pound rails  till  I  saw  the  illustration  of  the  rails  for 
Chicago  street  railways  in  your  issue  of  Jan.  2'.^.  1913. 

W.  Pagan. 
M.  Inst.  C.  E. 

Brisbane,  Queensland,  Mar.  26,  191.3. 

fWe  reproduce  herewith  Mr.  Pagan's  sketches  of  girder 
rails  with  a  separable  wearing  member  of  hard  steel.  As 
our  readers  who  have  studied  this  problem  in  detail 
are  aware,  many  points  must  Le  kept  in  mind  by  the 
designer  of  a  successful  compound  rail.  Width  of  the 
head,  conditions  at  joints,  wear  between  the  upper  and 
lower  parts,  facility  of  bending  for  curves,  stability 
against  lateral  stress,  are  a  few  that  may  be  mentioned. 


I'erliaiis  the  most  interesting  point  in  Mr.  Pagan': 
lelirr,  however,  is  his  testimony  that  rail  steel  in  Aus- 
tralia, ])ur(hased  probably  from  British  rail  mills,  is  a.'^ 
unsatisfactory  as  that  of  which  American  engineers  coni- 
])lain.  With  all  the  j)rogress  that  lia.s  been  made  in  alloy 
steels,  heat  treatment,  inspection,  chemical  control  of 
furnace  mixtures  and  what  not  during  the  past  30  years, 
why  is  it  that  rail  makers  caniiot  produce  as  good  quality 
steel  rails  as  they  did  thirty  years  ago?  Or  is  it  a 
matter  of  will  not  instead  of  cannot? — Editoii.] 


A  Really  Old   Overshot  Waterwheel 

Sir — The  description  of  the  old-time  overshot  water- 
wheel,  in  your  issue  of  Mar.  20,  recalls  to  my  memory  a 
murh  more  venerable  one.  The  ac  (imijanying  ]»hoto','rapli 
shows  Gov.  John  \\inthro])'s  mill,  which  was  built  by  him 
under  charter  from  King  Charles  II,  in  1650.  This  grant 
was  made  by  King  Charles  to  endure  "as  long  as  trees 
grow  and  water  runs." 

'J'he  present  wheel  is  exactly  of  the  satne  design  as  the 
original  wheel ;  but  it  wears  out,  of  course,  about  every 
20  years,  and  has  been  rebuilt  many  times,  inthout  change 
from  the  original  design. 

All  the  stonework  is  granite  and  the  frame  of  the 
building  is  of  hewed  white  oak.  The  wheel  develops 
about  18  hp.,  is  18  ft.  in  diameter  and  about  6  ft.  in 
width  of  buckets.  The  mill  stands  in  a  park  on  the  out- 
skirts of  Xew  London,  Conn.,  and  can  be  seen  from  the 
trolley  cars  which  run  between  New  London  and  Nor- 
wich. 

I  think  this  mill,  built  in  16.30,  is.  without  doubt,  the 
oldest  power  station  in  existence  on  this  continent.  There 
are  many  references  to  this  mill  in  the  early  records  of 
the  Connecticut   Colony. 

('>\:o.  A.  OuiiOK. 

55  Dunne  8:.,  New  York.,  Apr.  IT,  li)l:i. 


The  Tests  of  the  Norcross  and 
"Mushroom"  Flat  Slabs 

Sir — It  seems  to  me  that  the  tests  on  flat  slabs  by  Dr. 
Henry  T.  Eddj^,  described  in  Encixefring  Xew.s,  Alar. 
27,  1913,  p.  62-1,  merit  some  comment. 

The  natural  inference  that  one  will  make,  on  account 
of  the.se  tests  being  placed  side  by  side,  is  that  they  arc 
comparable  as  solutions  in  two  ways  of  the  same  jirob- 
lem.  It  is  pertinent,  then,  to  lay  the  conditions  of  the 
tests  side  by  side  and  compare  first  the  conditions  before 
the  results  are  compared,  to  see  if  these  are  fair. 

You  mention  editorially  the  absence  of  tensile  rein- 
forcement over  the  columns  in  the  Xorcross  slab.  There 
are  other  differences  between  this  and  the  "mushroom"' 
slab,  and  they  are  all  unfavorable  to  the  Xorcross  slab. 

The  Xorcross  slab  was  16  ft.  square  and  the  columns 
were  in  a  12-ft.  square.  This  leaves  2  ft.  of  an  over- 
hang in  place  of  2i/^  ft.  as  stated.  The  "mushroom" 
slab  was  18  ft.  square  and  the  columns  were  in  a  12-ft. 
square.  This  leaves  3  ft.  of  an  overhang,  50%  more  than 
the  other.  This  overhang  is  a  very  important  feature. 
It  balances  load  over  the  column  and  relieves  bending 
moments  between  the  columns. 

The  Xorer>jss  slab  rested  on  steel  plates  'lid  on  top 
of  small  gas-pipe  posts.     This   is  unhe.ad-of  construe- 
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tion.  The  "mushroom"  slab  was  built  integral  with  short 
hcavj'  columns  with  large  expanding  heads,  reinforced 
with  steel.  Each  of  these  big  columns  would  require  a 
ver}-  considerable  load  to  upset  it,  if  severed  from  the  slab. 
It  would  be  difficult  to  balance  much  load  on  the  gas- 
pipe  arrangement  without  upsetting  it. 

AMiy  were  man-sized  columns  used  to  support  this 
small  "mushroom"  slab?  Whj'  not  columns  merely 
strong  enough  to  carry  the  vertical  load?  The  column 
does  not  enter  in  the  supposed  analysis  of  the  "mush- 
room" slab;  it  is  supposed  to  carry  only  vertical  load 
and  not  bending.  These  short,  heavy  columns  would 
carry  a  large  bending  moment  which  has  no  relation  to 
that  which  a  high  and  heavily-loaded  building  column 
could  carry. 

Why  were  the  first  loads  placed  on  the  slab-balancing 
loads,  that  is,  half  on  the  overhang  and  half  in  the  square 
between  columns?  The  severe  condition  of  loading  is 
just  as  apt  to  be  realized  in  a  structure  as  any  other. 

Edward  Godfuey. 

Monongahela  Bank  Bldg.,  Pittsburgh,  Penu., 
Apr.  3,  1913. 


C.  A.  P.  Turner,  and  am  submitting  herewith  a  letter 
to  be  published,  commenting  upon  these  letters  in  prefer- 
ence to  making  anv  re])ly  nivself. 

H.  T.  Eddy. 
Milwaukee.  Wis.,  A]n.  22.  1913. 


Sir — As  you  suggest  in  your  editorial  comment  upon 
Dr.  Eddy's  article  in  the  issue  of  Mar.  27,  there  is  little 
of  interest  in  the  test  of  a  slab  such  as  Dr.  Eddy  calls 
the  Xorcross  slab. 

Why  should  the  article  be  headed  "A  Comparative 
Test,"  etc.,  when  the  two  slabs,  viz.,  the  Xorcross  and 
"mushroom,"  are  not  to  be  compared.  Looking  at  the 
construction,  it  will  be  understood  that  the  Xorcross  slab 
of  nearly  12-h.  span,  is  not  continuous,  and  is  supported 
on  51/2-iii-  columns  around  which  the  shearing  stresses 
must  be  very  large.  The  "mushroom"  slab,  on  the  other 
hand,  has  large  and  stiff  column-lieads.  and  12.\12-in. 
columns.  It  corresponds  to  a  continuous  i)eam,  and  the 
sj)an  between  the  points  of  inflection  directly  ijetween  the 
columns  is  probably  not  more  than  6  ft. 

The  merits  of  the  practical  flat-slab  system,  as  used 
in  buildings,  as  for  instance,  the  Akme  system,  the  t'orr- 
Bar  .'system  and  the  Cantilever  Flat-Slab  system  are  con- 
ceded, and  are  attained  by  proper  attention  to  designing 
stiff  column-heads,  and  providing  proj)er  reinforcement 
over  the  column.  We  know  that  the  compressive  stresses 
must  be  examined  carefully,  and  that  the  ma.ximuin  steel 
stresses  are  to  be  found  over  their  column-heads.  The 
merit  of  the  Turner  system  does  not  need  to  be  shown 
fjy  knocking  down  a  man  of  straw  like  this  Xorcross  slab 
described  by  Dr.  Eddy. 

Fig.  8  in  Dr.  Eddy's  article  seems  to  .show  the  maxi- 
mum stresses  to  be  over  the  column  caps,  yet  Dr.  Eddy's 
report  of  steel  stress  is  for  points  in  the  center  of  the 
span  where  these  stresses  are  not  maximum. 

What  were  the  stresses  near  the  column  cajis,  both  in 
compression  and  tension  ? 

Xew  York,  Apr.  3,  1913. 

X.  Y.  Z. 


[The  foregoing   letters   were  submitted   to  Dr.   Eddy, 
who  has  rejilied  as  follows.—  I^D.] 


Sir — Referring  to  the  letters  of  Mr.  Godfrey  and  another, 
criticizing  the  article  of  Dr.  H.  T.  Eddy  in  "Eng-inf  ering 
Xews."  Mar.  27,  1913.  in  which  he  discusses  a  'Comparative 
Test  of  Two  Flat  Slabs.  "  the  present  writer  wishes  to  assume 
the  entire  responsibility  for  the  design  of  the  test  slabs.  Dr. 
Eddy  was  merely  requested  to  discuss  and  elucidate  the  re- 
sults obtained  in  course  of  the  test.  It  will  have  to  be  ac- 
knowledged that  he  has  done  this  with  a  completeness  that 
leaves  no  doubt  as  to  the  nature  of  the  constructions  and 
their   theoretical   explanation. 

The  writer  finds  himself  in  complete  and  hearty  agree- 
ment with  Mr.  Godfrey's  impatient  characterization  of  the 
Xorcross  test  slab  .5s  an  "unheard  of  construction"  and  a 
"man  of  straw."  .Such  it  is  and  nothing  else,  and  the  present 
writer  would  have  assumed  that  everyone  was  of  the  same 
opinion  also  had  not  this  Norcross  patent  been  made  the 
basis  of  a  suit  in  equity  in  which  the  claim  is  made  in  pre- 
tended good  faith  that  the  Norcross  construction,  with  strips 
of  hog-wire  netting  in  the  bottom  of  the  slab  for  reinforce- 
ment is  identical  with  and  has  the  same  merit  as  the  Turner 
"mushroom"  construction.  The  original  specifications  of  the 
Norcross  patent  suggested  the  reinforcement  to  be  made  of 
hog-wire  netting  and  the  patent  claims  were  allowed,  as 
would  appear  from  the  file  wrapper,  on  the  ground  that  hog- 
wire  netting  was  an  impr-ovement  over  rolled  shapes  or  bars. 
It  is  of  record  that  the  claim  of  direct  and  diagonal  strip  re- 
inforcement had  been  rejected  in  case  of  the  prior  Seeiey 
patent.  It  was  not  then  so  absurd  as  it  might  at  first  appear 
to  be  to  put  a  final  quietus  on  the  pretense  that  there  might 
be  some  similarity  between  the  two.  The  writer  is  pleased  to 
know  that  this  is  so  self-evident  that  even  Mr.  Godfrey 
thinks  the  effort  to  establish  the  incontestible  truth  of  this 
position  is  trying  to  knock  over  a  man  of  straw.  He  could 
ask   no   more   emphatic   indorsement   of  his  contention. 

Referring  to  the  other  letter,  not  signed,  while  it  is  true 
that  the  total  stress  that  must  be  resisted  by  the  reinforce- 
ment is  undeniably  greater  in  the  "mushroom"  system  around 
the  column  than  it  is  in  any  other  part  of  the  slab,  it  is  also 
true  that  the  intensity  of  the  stress  per  unit  of  steel  depends 
upon  the  cross-section  of  steel  which  resists  that  total  stress. 
But  on  account  of  the  massing  of  metal  in  the  vicinity  of  the 
cdlumn  the  intensity  of  streas  in  the  reinforcement  here  does 
not  exceed  that  at  other  points.  The  18-in.  column  used  in 
the  "Mushroom"  test  slab  is  the  smallest  size  of  concrete  col- 
umn   we    use    in    ordinary    design. 

This  "Mushroom"  test  slab  is  quite  similar  to  many  bridge 
slabs  that  have  been  constructed  with  the  same  overhang  at 
the  edges,  and  with  spans  up  to  50  ft.  from  center  to  center 
OT    columns. 

C.    A.    P.    TURNER. 

Milwaukee,    Wis., 
Apr.    22,    1913. 


NOTES    AND     QUERIES 


In  the  editorial  on  "Grouting  Gravel  in  River  Beds,"  in 
our  issue  of  May  8,  we  intimated  that  the  experiments  de- 
scribed in  that  issue  were  made  with  a  view  to  the  possible 
use  of  this  system  tor  the  foundations  of  the  Cumberland 
River  bridge  of  the  Louisville  &  Nashville  R.R.,  at  Nashville, 
Tenn.  We  were  misinformed  as  to  this  as  solii  limestone 
rock  Is  found  only  15  to  20  ft.  below  the  surface  at  the  bridire 
site,  and  all  the  piers  are  founded  on  rock,  except  one  which 
is  on  concrete  piles.  The  construction  of  this  bridge  was 
well  advanced  before  the  experiments  were  commenced,  and 
they  were  made  at  that  particular  place  merely  to  take  ad- 
vantage of  the  gravel  bar  and  the  existence  of  the  contrac- 
tor's   equipment   which    could    be    used    for   the   work. 


Sir — Referring  to  the  two  letters  to  be  published  in 
E.vfiiXKKiii.No  Xews,  I  have  turned  the  matter  over  to 


A  note  concerning  the  biography  of  Edwin  F.  Wendt  was 
inadvertently  omitted  from  our  article  in  the  May  15  issue  on 
"The  Railway  Valuation  Board  of  the  Interstate  Commerce 
Commission."  Mr.  Wendt,  as  most  of  our  readers  will  re- 
member, was  recently  elected  President  of  the  .■\merican  Rail- 
way Engineering  Asociatlon,  and  a  sketch  of  his  life  and 
work   wag   published   In   our   Issue  of  Mar.   20,   p.   591. 


May  -ii),  l!)i;5 
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A    Hydraulic    Speed-Change    Gear   or 
Variable  Speed  Power  Transmission* 

Tlu'  tlii'drctiial  advaiitiigc-  of  a  hydraulic  variahlr-spccd 
povver-transmissioii  gear  oi  tlio  ])iiin|i-and-('ii;,'iiii'  Ivpc,  a 
positive  drive  with  infiiiKo  ,i:radali«>n  in  spn'il  sicps  rnnii 
a  niaxiimini  in  one  din'clioii  to  niaxiinum  reverseil,  has 
loiifj  1)0011  rocogiiizod.  The  inimbor  ol'  inventors  who  have 
Worked  on  snch  schemes  testidos  (o  llic  attractiveness  of 
the  idea,  but  the  few  eoni])letely  sinccssrul  devices  evolved 
silow  that  heavy  nieelianieal  dillicullics  have  been  encoun- 
tered in  perfecting  design  and  construction.! 

The  gear  shown  in  the  aceoinpanying  figures  lias  boon 
ill  evolution  at  the  hands  of  the  present  makers  for 
some  seven  years.  .M'ici-  Iwo  \cars'  work,  tlie  fli'sl  ma- 
chine was  sold  U)  the  n'oxcriimcnt    I'oi'  clevalim;'  a    l"'-iii. 


Fig.  1.    Tiuc  W.vricinintv  IIvniiAn.ic  Spkeu- 

-  (;HANGK     (ilCAl!     AssiCJIIlLKI) 

naval  gun.  This  service  was  successful  and  was  followed 
by  other  service  until,  it  is  olaimcd,  somewhat  more  than 
500  machines  have  boon  doliverod  for  gun  and  turret 
control.  The  gear  has  boon  tried  out  also  for  motor  cars, 
marine  propulsion,  drawliridgos,  cranes,  hoists,  machine 
tools,  etc. 

The  complete  transmission  device  is  made  up  essen- 
tially of  two  parts,  an  oil  pumji  designated  hy  the  mak- 
ers as  the"A-end"  and  an  oil  engine  designated  as  the 
"B-end."  The  A-end  may  be  driven  by  any  source  of 
power  and  is  supposed  to  run  at  a  constant  speed  in  one 
direction.  By  a  small  control  shaft  on  this  end,  the 
stroke  of  the  pump  pistons  is  changod  to  \ary  the  de- 
livery of  oil  to  the  engine.  The  B-end  has  a  constant 
cylinder  displacement  per  shaft  revolution,  so  that  speed 
of  the  driven  shaft  is  determined  by  the  rate  at  which 
oil  is  supplied  to  the  B-end  hy  the  pump.  Xo  oil  is 
bypassed  and  the  leakage  is  very  small  between  high  and 
low-pressure  spaces,  averaging  about  "/ioo%-  There  is 
practically  no  leakage  from  the  gear  as  a  whole,  since 
the  major  part  of  the  oil  supply  (that  in  the  outer  casing) 
is.  at  atmospheric  pressure  only. 

Fig.  1  gives  an  external  view  of  the  gear  in  its  most 
compact  form  (called  "tyiio  ('"  hy  the  makers).  In  this 
type,  the  pump  and  ongiiio  mechanisms  are  combined 
into  one  working  unit:  tlic  power  enters  the  casing  by 
the  driving  shaft  which  rotates  at  a  constant  speed,  and 

•From  information  furnished  bv  ttie  Waterbury  Tool  Co., 
New   Britain.    Conn. 

tSee  "Engineering  News."  Feb.  IS.  190S.  and  Oct.  31,  1912, 
for  two  hydraulic  transmissions  which  seem  to  have  been 
brought  to  a   reasonable  degree  of  practical  utility. 


((inios  out  .it  the  opposite  end  liy  llio  driven  sliurt,  vvhicii 
roialos  al  any  i((|Mired  speed  am!  in  oitiier  direction. 
The  small  \ortiial  stud  shown  in  the  figure  at  (he  right 
(.\-cnd)  is  ibc  control  shaft  :  the  direction  of  rotation 
of  the  diivoii  sli.irt  I-  dotoriiiined  by  the  dircclioi.  in 
Nvlihb  the  control  shaft  is  rotated  from  its  zero  jjosi- 
lioii,  while  the  speed  of  ihe  driven  shaft  is  determined 
by  the  angle  through  which  the  control  shaft  has  been 
i-otatod.  (Wbon  the  pump  and  engine  ends  are  further 
apart  and  ((Jiincctoil  only  by  |iiping,  "type  K"  is  the  mak- 
er's dcsi^nal  ion. ) 

On  top  lif  tl iigino  end  is  an  oil  expansion  box  com- 

miinicaling  with  tlio  oil  in  ibc  inacliine  and  vented  to  the 
air.  The  inclosing  shell  of  iIh'  gear  is  tilled  with  oil, 
alllioiigli  (uily  a  small  portion  of  the  oil  is  under  pres- 
sure and  acli\e   in   t  lansmitting  j)owcr. 

Ill  l-'ig.  I  the  pump  and  engine  are  directly  united  by 
a  common  \ah('  plate  which  is  located  across  the  middle 
of  the  machine  and  thrfuigli  wliicii  the  oil  is  circulated 
between  tlio  two  ends.  This  valve  plate  may  be  made  in 
almost  any  shape,  permitting  the  placing  of  the  two 
mechanisms  al  any  angle  or  in  any  jmsition  with  refer- 
ence to  each  other.  Kach  end  may  bo  providcil  with  a 
separate  valve  plate  and  locate(l  in  any  desired  ])osition, 
the  oil  I'ireiilation  being  pro\  ided  for  by  connecting  pipes; 
there  may  be  two  (u-  more  eimine  ends  remotely  disposed 
to  meet   speeirJ    requireineiits,  as   in   motor  vehicles. 

In  Fig.  2,  the  outer  eases  are  removed,  leaving  the  in- 
ternal i)arts,  the  two  shaft  groiijis  being  separated  a  little 
rroni  the  \al\c  plate,  and  (be  aiiLcle  and  tilting  boxes 
being  [lulled  away  from  the  sik  ket   rimis. 


;<S|G^ 


Fig.  'i.    A'ai.vi-:  Pi.a-ik.  Pistox  BAin;i:i.s,  Sockict 
Iii.\(is,  TiiiM'sT  Blocks  and  Shafts 

The  Vai.vio  Platk — The  valve  iilato  stands  in  the 
middle  of  Fig.  2;  it  is  al.so  shown  alone  in  Fig.  •'!.  Pass- 
ing through  tlio  plate  about  half  way  between  its  cen- 
ter and  peri]ihory  are  two  semi-annular  passages.  Tlies(! 
are  for  the  circulation  of  the  oil  between  the  pump  aiuf 
engine  cylinders.  When  the  gear  is  transmitting  power 
one  of  these  j)assages  is  under  positive  pressure  above 
atmospheric  while  the  other  is  in  suction.  These  two 
functions  are  changed  according  to  the  direction  of 
rotation  of  the  driven  shaft.  Connected  with  the  pas- 
sages are  three  pairs  of  vahes :  at  the  top  are  two  small 
.".ir  needle  valves  n.sed  only  for  the  escape  of  air  from 
the  passages  and  cylinders  while  being  tilled  with  oil;  at 
the  bottom  are  two  ball-check  valves  used  for  replenish- 
ing any  leakage  that  may  take  place  from  the  high-pres- 
sure side  to  the  low-pressure;  at  the  bottom  near  the  re- 
plenishing valves  are  two  safety  valves  to  provide  relief 
should  the  gear  be  overloaded.  There  is  also  connected 
with  each  passage,  near  the  top,  a  plugged  hole  for  at- 
taching gages  in  case  it  is  desired  to  measure  the  oil 
pressure,  or  load  carried.  Xear  the  top  of  the  valve 
plate,  and  also  in  connection  with  all  the  valves,  there 
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are  holes  passing  through  the  plate  giving  free  circu- 
lation of  the  oil  between  the  two  ends  of  the  gear  within 
the  inclosing  cases,  or  shells.  There  are  also  bolt  holes 
for  securing  the  cases.  In  the  center  of  the  plate  are 
roller  bearings  for  the  inner  ends  of  the  shafts. 

Sh.\ft  Groups — The  shaft  groups  of  parts  in  the  two 
ends  are  almost  identical.  A  cylinder  barrel  is  keyed 
to  the  inner  end  of  each  shaft,  biit  slides  freely  along 
it.  Each  barrel  has  nine  cylinders,  parallel  with  the 
shaft  and  fitted  with  pistons  provided  with  ball-ended 
connecting  rods.  The  faces  of  the  barrels  in  their  revolu- 
tion l)ear  against  tlie  faces  of  the  valve  plate,  and  the 
cylinder  ports  in  the  barrel  faces  register  with  the  semi- 


FiG.  3.    A'ai.vi:  Pi. a  if,  Fack  of  Waterbury  Vae- 
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annular  passages  e.xcept  as  they  are  passing  over  the  sep- 
arating lands  at  the  top  and  bottom  of  the  plate.  The 
barrels  are  held  lightly  against  the  faces  of  the  valve 
l)late  by  spiral  springs  around  the  shafts,  which  are 
compressed  between  shoulders  on  the  shaft  and  counter- 
bored  recesses  in  the  barrels.  These  springs  are  intended 
only  to  hold  the  barrels  in  position  under  no  load;  when 
the  gear  is  transmitting  power,  the  iiarrels  adjust  them- 
selves. By  giving  the  port  width  and  ])iston  areas  definite 
relations  and  by  determining  the  proper  contact  surface 
on  the  valve  plate,  the  oil-film  pressure  tending  to  sep- 
arate the  cylinder  barrel  from  the  valve  plate  and  the 
internal  pressure  on  the  inner  ends  of  the  cylinders  on 
each  side  of  the  ports  are  balanced;  the  oil  film  between 
the  cylinder  barrel  and  the  valve  plate  is  automatically 
regidated  in  thickness  so  that  leakage  is  comparatively 
iinirorMi,  it  being  only  about  cnougli  to  provide  general 
lubrication.  A  fiber  disk  between  the  inner  ends  of  the 
two  shafts  divides  the  bearing  chamber. 

The  ))iston  connecting  rods  are  formed  with  a  ball  on 
each  end  of  each  rod,  one  hall  end  being  secured  in  a 
piston  and  the  other  in  a  socket  in  the  .socket  ring.    These 


rods  have  holes  from  end  to  end  for  the  passage  of  oil 
under  pressure  for  lubrication.  The  socket  rings  are 
connected  by  special  universal  joints  with  the  shafts,  so 
that  while  they  revolve  with  the  shafts,  their  planes  of 
revolution  may  be  at  any  angle  to  the  shafts  fi.xed  by 
the  setting  of  the  roller-thrust  bearings  on  which  the 
socket  rings  bear  in  revolving.  It  is  well  known  that, 
with  the  simple  imiversal  joint,  there  is  a  wide  variation 
of  angular  velocity  in  the  driven  shaft  with  constant  ve- 
locity of  the  driver.  It  is  claimed  that,  by  arranging  a 
multiplicity  of  cylinders  and  manipulation  of  the  spac- 
ing of  the  pistons,  sutficient  correction  has  been  intro- 
duced for  every  commercial  use. 

The  Tilting  and  Axgle  Boxes — In  the  engine  end 
of  the  gear,  the  socket  ring  runs  in  what  is  called  an 
angle  box  which  is  secured  in  the  end  of  the  case  itself 
through  which  the  shaft  passes.  It  stands  at  a  fixed  angle 
of  20°,  giving  a  constant  reciprocation  to  the  engine 
pistons.  In  the  pump  end,  the  box  is  hung  on  trunnions 
and  may  be  adjusted  to  any  desired  angle  while  the  gear 
is  running  by  turning  the  threaded  control  .shaft  which 
carries  a  trunnion  nut. 

Bearixgs — The  socket-ring  bearings  must  carry  a  very 
heavy  thrust  load  at  high  speed  and  a  special  alloy  steel 
is  used  here.  To  prevent  the  endwise  crowding  of  the 
rollers  and  consequent  wearing  of  the  outer  ends  of  the 
rollers  and  retaining  flanges,  particularly  at  the  main 
thrust  bearings  in  the  angle  and  tilting  boxes,  the  coni- 
cal rollers  and  corresponding  track  surfaces  come  to  an 
apex  some  distance  short  of  the  axis  of  the  shaft. 

There  is  no  side  pressure  transmitted  by  the  connect- 
ing rods,  the  pistons,  or  the  cylinder  barrels,  which  re- 
main practically  parallel. 

Operation — The  pump  shaft,  which  is  connected  to  the 
source  of  power,  is  supposed  to  run  at  a  constant  speed 
and  in  one  direction.  If  the  tilting  box  stands  in  its 
neutral  position,  at  right  angles  to  the  shaft,  the  pis- 
tons are  carried  around  with  the  cylinder  barrel  but  do 
not  reciprocate.  No  oil  is,  therefore,  taken  from  or  de- 
livered to  the  passages  in  the  valve  plate.  If,  however, 
the  tilting  box  is  inclined  by  turning  the  control  shaft 
a  little,  the  pistons  reciprocate  approximately  to  the  ex- 
tent of  the  sine  of  the  angle  of  tilting  multiplied  by  the 
diameter  of  the  circle  of  centers  of  the  sockets  in  the 
socket  ring.  Every  cylinder  during  one-half  of  the  shaft 
rotation  is  in  communication  with  one  of  the  passages  in 
the  valve  plate  and  is  then  receiving  oil,  which  it  carries 
across  the  land  and  delivers  into  the  other  passage  dur- 
ing the  other  half  of  the  shaft  rotation.  The  amount 
of  oil  transferred  from  one  passage  across  to  the  other 
passage  depends  entirely  upon  the  displacement  of  the 
pistons.  The  oil  supply  comes  from  half  of  the  cylin- 
ders of  the  engine  end.  When  oil  is  being  forced  into  one 
of  the  passages  (already  full)  the  pistons  in  those  engine 
cylinders  in  communication  with  this  passage  slide  back 
from  the  valve  plate;  forcing  back  their  respective  sock- 
ets and  turning  the  socket  ring  as  a  whole  in  its  in- 
clined plane  in  the  angle  box.  The  engine  socket  ring 
is  always  inclined  20°  in  its  angle  l)ox  so  that  the  pis- 
tons always  recii)rocate  to  their  full  extent  at  every  revo- 
lution of  the  driven  shaft.  While  the  pistons  connected 
to  the  jjressure  ]iassage  of  the  valve  plate  are  receding 
to  make  room  before  the  incoming  oil,  the  i)istons  facing 
the  low-pressure  passage  are  forced  toward  the  valve 
plate   delivering  oil   from  their   cylinders   through    the 
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TRANSMlSSlilN    CKAUS 


Cnliiiunus  SiTvic- 

Horsepower 12  2(1  :)ll  od  IW 

li.p.m «7.'i  n.-iO  VH)  KMI  27.". 

Intermittent  Service 

Horsepower 15  2.1  l.'.  71)           2(H) 

K.p.m 07.'j  .'wo  l.")(l  100            27.'> 

Inehes  lengtll  "Type  C" 24  :«)  :t7  t.'.              71 

Lb,  woiglit  "Type  C" ISO  .%V.  7(io  I2:t()         .'■>210 

Lb.  weight  "Type  K" 22.-,  4^5  S'.lo          ir, iCdO 

low-pressuro  pns.Kas'e  into  llic  smtioii  cvlindcr.-:  nl'  tli'.' 
pump  barri'l.  Since  the  rccci\iiiL;-  caparily  nf  tlic  ciiiiinc 
cylinders  is  <-(iiistaiil  and  liic  dclivci-y  capai-ily  (if  tln' 
l)um]i  cyliiidcrs  i.-:  xaricd  ai  \\\U  liy  liii'iiiiis;'  tiu'  coiilrol 
slial't,  tlu'  s]KH'd  of  till'  (IrJM'ii  sliat'l  i.^^  (•(H-rcspoiKliiiRly 
varied.  It  will  he  seen  that  \\\v  only  oil  actively  employed 
in  transmitting  power  is  that  in  the  oil  passages  of  the 
valve  plate  and  in  the  cylinders.  The  inclosing  outside 
cases  merely  serve  as  a  retaining  rescixdir  and  are  not 
subject  to  any  ])ressure. 

The  oil  pressure  in  the  eyliiiilcrs  and  valve-plate  ))as- 
sagcs  varies  directly  as  the  torque  resistance  which  the 
drixcn  shaft  must  overcome;  the  power  output  varies 
directly  as  the  product  of  the  oil  pressure  and  the  speed 
of  rotation.  The  normal  working  oil  pressure  ranges  usu- 
ally between  300  and  500  lb.  per  sq.in.,  but  it  may  rise 
to  1000  or  even  2000  lb.  to  overcome  an  unusual  resis- 
tance. In  tests  pressures  as  high  as  -1000  lb.  per  sq.in. 
have  been  attained. 

Efficiexcy — The  great  fle.xiliility  of  sucli  a  device 
necessarily  gives  wide  dilt'erences  of  etficiency.  Under 
the  best  service  conditions  eflHciencies  are  claimed  rang- 
ing from  85%  to  01 9(  :  under  average  working  condi- 
tions these  figures  are  reported  to  vary  between  80% 
and  85%,  while  under  small  loads  and  low  speeds  of 
the  driven  shaft  the  efficiencies  may  drop  to  50%  or  less. 
At  a  zero  speed,  the  power  efficiency  must  be  zero,  biit  the 
torque  efficiency  remains  at  95%;  torque  efficiencies 
throughout  the  whole  range  remain  between  90%  ?.nd 
96%,.^ 

The  horsepowers  and  speeds  are  as  shown  in  the  ac- 
companying table.  For  regular  continuous  service  the 
figures  are  all  for  pressures  of  400  lb.  per  sq.in.  and  water 
cooling  should  be  specified  for  this  service.  The  figures 
for  intermittent  service  are  for  500  lb.  per  sq.in. ;  to 
meet  excessive  tem]3orary  loads  the  oil  pressures  mav  .go 
to  as  high  as  3000  lb.  with  proportional  torques.  Thus. 
a  size-35  unit  transmitting  70  hp.  at  full  speed  exerts  a 
torque  of  918  ft.-lb.  with  an  oil  pressure  of  500  lb.;  but 
even  with  the  ordinary  setting  of  the  relief  valves,  a 
load  can  be  started  and  accelerated  with  a  torque  of  1838 
ft.-lb.  and  an  oil  pressure  of  1000  lb.  per  sq.in.  By  set- 
tii  'X  the  relief  valve  tight  and  running  the  oil  pressure 
to  2000  11).  a  torque  of  3r)T.")  ft.-lb.  can  be  exerted.  For 
water  cooling  coils  of  small  copper  pipe  are  led  through 
the  outer  casing  and  around  the  cylinder  barrels  as  close 
as  convenient. 

The  size  numbers  given  are  torque  ratings  at  100  lb. 
oil  ])ressure  and  63  in.  radius,  so  that  the  torque  exerted 
by  any  machine  under  assumed  oil  pressure  is  easily  fig- 
ured. 

The  design  in  the  present  form  is  the  work  of  IT.  D. 
Williams  and  Eeynold  Janney,  of  New  York  City.  Man- 
ufacture is  in  the  hands  of  the  Waterbury  Tool  Co.,  of 
Waterbury  and  New  Britain,  Conn. 


A  (^hain-Grate  Stoker  Which   Returns 
Its   Ashes 

.\l  Ihc  ncu  {xiwer  stalion  of  the  <'i)|[il)iiic(i  iiiiiiiicjpal 
syslein  ol'  i'.iir>lciii,  i''cnliii(,  Ihinley,  Loiigtoii,  Stoke  and 
Tiinstall,  in  Ihc  .SiiillDi'd.-liire  pottery  area  of  Hngiaiid, 
waler-lidie  lioilers  June  been  equipped  with  a  chain  grate 
of  new  lype.  I'ecently  developed.  This  is  shown  in  sec- 
tional elevation  in  the  a(conij)anying  (igiire  from  lion- 
don  Kli'driciuii.  -\pr.  11,  I'.lKi.  The  device  consists  es- 
sentially of  an  endless  chain  of  L-sliape  grate  liars 
inounted  (in\erted)  on  cliain>,  the  links  of  which  run 
o\cr  s])rocket  wheels  (lii\cn  fiidii  a  countershaft.  The 
tops  of  tin-  gi'ale  bars,  of  course,  are  ])erforated  and 
slotted  for  the  [lassage  of  air  through  tile  fuel.  Tliis 
air  su|jply  enters  froni  two  icctangular  conduits,  one  at 
each  side  of  the  stoker  neai'  the  front  end,  opening  into 
side-wall  reces.ses  of  graduated  height.  This  allows  auto- 
matic variation  of  the  (piantity  of  air  to  the  different 
parts  (if  the  (ire:  the  hack  receiving  the  smallest  quan- 
tity where  the  lire  is  thinnest.     Conduits  al.so  su|)ply  air 
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A  C'HAiN'-GnATE  Stokioi!  AN'n  Ash  Convkyoi! 

to  the  front  and  back  of  the  furnace  through  suitable  con- 
trol dam])ers.  For  the  three  boilers  in  this  ])lant  (each 
with  a  steaming  capacity  of  18,900  lb.  per  hr. )  two  fans 
are  employed,  each  delivering  118  cu.ft.  of  air  per  min- 
ute. 

As  shown  in  the  accompanying  figure,  the  shape  of  the 
bars  is  such  that  when  the  chain  passes  over  the  rear 
sprocket  the  ashes  left  on  top  of  one  bar  drop  to  the  inside 
angle  of  the  next  forward  bar,  to  be  carried  along  ami 
dumped  otit  of  that  place  when  the  bars  are  again  sepa- 
rated at  the  front  sprocket.  In  this  way  continuous  re- 
moval of  ashes  is  secured.  These  grates  were  made  by  the 
Underfeed  Stoker  Co.,  Coventry  House.  South  Place, 
London,  E.  C,  England. 


LeeiHiatlon  on  AutomoliileN  and  othrr  Motor  Vphldes  in 
New  Jersey,  passed  by  the  legislature  of  1913.  included  a 
joint  resolution  for  the  appointment  of  commissioners  to 
confer  with  other  states  on  uniform  automobile  regulation; 
an  increase  in  the  number  of  automobile  inspectors  from  10 
to  Ifi  n'ith  a  salary  of  $1350  each:  permitting  the  state  motor 
commissioner  to  issue  a  formula  on  Dec.  1  of  each  year  for 
the  computation  of  horsepower  of  automobiles:  and  Riving 
to  the  state  road  commissioner  and  to  county  and  municipal 
officials  the  power  to  control  the  moving  of  heavy  road  en- 
gines and  other  vehicles  over  thoroughfares  and  bridges 
with  authority  to  give  permits  for  such  movement  specifying 
conditions  under  which   the   movement  may  be   made. 


1144 


E  N  G  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.  ()!),  Xo.  22 


A  Hollow  Steel  Slab  Floor 

In  deciding  on  the  floor  construction  to  be  used  in  a 
fireproof  building,  light  weight  and  speed  of  erection  are 
often  vital  factors.  Both  advantages  are  possessed  in  a 
marked  degree  by  a  material  which  has  been  on  the 
market  for  five  or  six  years,  but  is  not  well  known  and 
correspondingly  has  had  rather  limited  use.  It  is  a 
closely  folded  steel  sheet,  and  may  be  regarded  as  a 
specialized  form  of  trough  flooring.  It  constitutes  a  hol- 
low steel  slab  2  in.  thick  weighing  only  4i/^  to  .">  lb.  iicr 
sq.ft.,  vet  capable  of  carrying 
ordinary  and  even  heavy  ware 
house  floor  loadings  on  span- 
of  4  to  6  ft.  The  flooring  is 
called  "Cellular  Metal"  and  i.s 
now  made  by  the  Edward.*^ 
JIanufacturing  Co.,  Cincin- 
nati, Ohio. 

The  view,  Fig.  1,  illustrates 
the  method  in  which  this 
'"Cellular  Metal"  is  applied. 
The  job  shown  by  the  \iew 
was  done  two  years  ago  and  is 
(■ho.«en  for  illustration  in 
])reference  to  a  more  recent 
j(jb  because  it  illustrates  work 
rather  more  .difficult  than  a 
floor  in  an  ordinary  building. 
The  auditorium  fk»or-  shown 
is  both  sloping  and  dished. 
I]i  this  theater  building  both 
the  auditorium  and  the  mez- 
zanine floors  and  the  roof 
were  made  of  "Cellular 
Metal."  The  particular  .on- 
struction  used  for  the  floors  is 
given  by  a  right-hand  sketch 
1%  in.  of  concrete  laid  over 
floor  in 


capacity  is  given  as  150  lb.  live-load.  The  weight  of  the 
floor,  with  the  li/^-in.  thickness  of  concrete  on  top,  i.s 
given  us  by  the  manufacturers  as  about  25  lb.  per  sq. 
ft.  of  floor.  For  the  total  weight  of  floor  there  must 
be  added  to  this  the  weight  of  plaster  on  the  under  side 
and  the  weight  of  sleepers,  fill  and  wood  flooring  on  top. 
The  total  weight,  however,  remains  far  enough  below  that 
of  other  forms  of  floor  to  make  a  material  saving  in 
strength  of  frame  pos.sible. 

As  this  steel  flooring  is  likely  to  prove  convenient  and 
desirable   for   various   cases  of  temporary  or   permanent 


Fig.  1.   L.'iYiXG  Hollow  Steel  Flookixo  ix  ArDiToiat'it  of  Haukis  Theateii, 

PlTT.'^BrifGH,    PeXX. 


in  Fig.  2.  siiowinu' 
the  steel,  and  wood 
laid  on  the  concrete  by  means  of  nailing  strips 
and  cinder  filling;  and  plaster  applied  on  the  bottom  of 
the  "Cellular  Metal"  as  ceiling  finish.  In  the  ca.-^e  of 
the  auditorium  floor  the  "Cellular  Metal"  was  laid  on 
the  beams,  but  for  the  mezzanine  it  wis  laid  on  shelf 
angles  riveted  to  the  backs  of  channels  used  as  floor 
joists,  in  order  to  keep  the  depth  of  floor  down  to  a  min- 
imum. The  roof  construction  used  in  this  same  building 
employed  the  ]>lain  "Cellular  ilctal"  (i.e.,  with(jut  dove- 


construction,  we  show  in  the  sketch  (Fig.  2).  herewith, 
cross-sections  of  the  three  forms  in  which  it  is  made. 
They  are  alike  except  for  the  dovetail  grooving  of  top 
and  i)Ottom  faces,  which  is  provided  for  giving  a  key  for 


t< e"- 

Fi(i.  2.    Se(;tioxs  of  Cellular  Metal  with  axd  wiTuorT  Dovetail  Grooves 

(Section   at   rlpht   represents   floor  as   laid   In   auditorium   of   Harris   Theater,   on    spans   5   to   6   ft.      The   section 
dovetails,   at   left,    was   used    In    the    roof  of   the    bulUiintf,    composition    roofinp   beinp   laid    directly  on    the    steel.) 


— >l 


tail  grooves  in  either  face)  as  shown  on  the  left  in  Fig. 
2.  and  composition  roofing  was  laid  directly  on  the  to]) 
-nrface  of  the  steel,  without  any  concrete. 

The  auditorium  has  its  steel  floorbeams  spaced  five  to 
six  feet  apart,  sujiported  by  brick  piers,  and  the  "Cel- 
lular Metal"  flooring  thus  has  spans  of  5  to  G  ft.     Its 


l)last('r  iiclow  or  concrete  on  to]i.  The  "Cellular  Metal" 
is  made  in  widths  of  about  (i  in.  ami  in  lengths  up  to 
IIV2  ft.  Sections  side  by  side  are  joined  l>y  sliding  to- 
gether, as  illustrated  in  the  right-hand  .«kctc!i  in  Fig. 
2.  How  much  fastening  should  be  provided  between  the 
metal  slab  and  the  floor  beams  will   depend  on  the  de- 
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Hipruur's  judji-iiiciit ;  the  niaiiuriictui-ci-s  nvdiiiniciiil  fastcii- 
iiig-  every  tliinl  width  by  v\i\>s. 

'J'he  iiiaterial  has  been  tested  I'cir  hiad  lapacily.  clc. 
As  k)ng  ago  as  li)06  a  floor  constructed  of  "Ccllulai- 
Metal"  with  ."3  in.  of  concrete  on  top,  tlie  floor  spannini; 
6  ft.,  was  put  through  the  regulation  load-fire-and-wiitcr 


Fig.  3.   "Keyridge"  Metal,  U.sei)  i\  I'.vini- 
Tioxs  ANU  Suspended  Ckilixg  of  IIak- 

ms    TUEATKI! 

test  of  the  Bureau  of  Buildings,  New  York  City,  and 
passed  the  test,  receiving  approval  for  loadings  of  150 
lb.  per  sq.ft.  on  spans  up  to  (i  ft.  Tests  were  made  two 
years  ago  by  John  W.  Hill  &  Sons,  consulting  engineers 
of  Cincinnati,  Ohio,  and  as  a  result  they  recommended 
the  table  of  safe  loads  given  lielow. 

SAFE  LOADS  FOR  CELLULAR  METAL  FLOORS 


Live-Load  in  Po 

Slab  3.06  in.  thiclc.  iiirl.  Cdliiln 
Weight  20.63  lb.  per  sci.ft. 
Age  18  months 
Mix  I  :  4 

Clear  Deflc 

span,  ft. 


Slab  4  in.  thick  inel.  Cellula 
Weight  32.42  lb.  per  sq.ft. 
Age  IS  months 


Safe  load 
1298 


234 

178 
140 


Note:     The  tests  ■ 


0,049 
0  087 
0.135 
0  194 
0  263 
0  341 
0  429 
0  .523 
0 .  629 


Safe  .oad 
2333 
1310 
835 
577 
422 
321 
252 
203 


0  039 
0  070 
0.109 
0.156 
0  212 
0.275 
0  345 
0  422 
0  .508 


No.  24  gage  Cellular  M,'tal. 
one-quarter  of  the  net  breaking  loads. 

A  companion  material  also  used  in  the  building  shown 
by  Fig.  1  is  a  special  form  of  self-furring  metal  lath, 
or  partition-framing  material,  made  by  the  same  manu- 
facturers. This  is  sketched  in  Fig.  3.  It  is  called  "Key- 
ridge." In  the  Harris  Theater  it  was  used  for  the  ceil- 
ing under  the  roof  trusses,  in  the  reinforced-concrete 
balcony,  and  in  various  partitions  in  the  building.  A 
solid  2-in.  partition  of  "Keyridge"  plastered  on  both 
sides  is  said  to  require  no  studs.  The  ceiling  metal  was 
supported  by  hangers  at  5-ft.  spacing,  without  studs  or 
furring  channels. 

This  "Keyridge"  is  made  in  sheets  24  in.  wide  and  in 
lengths  up  to  I'i  ft.,  of  gages  from  24  to  28.  Used  as 
reinforcement  for  concrete  slabs  it  was  tested  by  John 
AV.  Hill  &  Sons  in  slab  thicknesses  from  1%  to  41/^  in. 
The  l%"i"-  sl^b  gave  a  safe  load  (equal  to  one-quarter 
the  net  breaking  load)  of  98  lb.  per  sq.ft.  on  a  5-ft. 
span,  and  21  lb.  per  sq.ft.  on  a  10-ft.  span;  the  4i^-in. 
slab  gave  a  safe  load  of  231  lb.  ])er  sq.ft.  on  a  5-ft.  span 
and  49  lb.  jier  sq.ft.  on  a  ln-ft.  span. 


The  Grounding  <if  Transformer  Secondary  Circuits  has  been 
ordered  by  the  Puhlic  Utility  Commission  of  the  Province  of 
Quebec  in  the  case  3  of  the  Quebec  Railway.  Light  &  Power 
Co.  and  the  Dorchester  Electric  Co.  The  Canadian  Fire  Un- 
derwriter's Association  asked  for  this  ruling,  and  recom- 
mended that  the  grounding  be  through  the  water  mains  of 
the  city.  The  Com.-nission,  therefore,  instructed  the  com- 
panies to  approach  the  Quebec  City  Council  to  secure  per- 
mission  to  comply   with   that  recommendation. 


Fatal    Failure    of  Overloaded  Wooden 
Floor  at  Long  Beach,  Cal. 

Thirly-five  ])ersoiis  were  killed  at  Ijong  Beacli,  near 
Los  Angeles,  Calif.,  by  the  failure  of  a  wooden  floor  at 
noon.  May  21,  1913.  The  floor  was  an  approacii  from 
the  uj)])er  deck  of  tlie  city  i)ier*  to  the  second  floor  of  tht! 
<  ily  auditorium,  built  some  years  ago.  It  led  to  the 
west  entrance  of  the  auditorium.  A  celebration  was  in 
progress,  and  a  great  crowd  was  about  to  enter  the  audi- 
torium. Closed  doors  or  some  8to])])age  of  the  niove- 
iiiciit  of  ])eople  brought  a  dense  crowd  of  peo])le  upon 
the  approach,  and  the  floor  broke  down.  The  crowd  was 
dropped  13  ft.  to  the  lower  floor,  and  this  in  turn  broke 
and  dropped  them  five  or  six  feet  more  to  the  sand 
beach  (the  tide  was  out).  Injuries  from  the  struggling 
pi'ople,  and  suli'ocation  of  those  underneath,  were  the 
causes  of  death.    Many  were  injured. 

The  following  is  an  appro.ximate  (but  not  exact) 
statement  of  the  structural  facts.  The  approach  was 
wholly  of  wooden  construction.  It  had  a  1-in.  board  floor 
on  2.\l2-in.  wooden  joists  spaced  3  ft.  apart.  Two  bays 
of  these  joists  were  carried  011  a  transverse  girder  18  ft. 
in  sj)an,  whose  section  was  4x14  (two  2xl4-in.  sticks). 
The  cast  bay  of  joists  had  a  span  of  about  11  ft.,  and 
the  west  bay  a  span  of  about  14  ft.,  so  that  the  girder 
carried  a  Hour  area  of  18xl2i/o  ft.,  or  225  sq.ft.  The 
gink'i-  broke. 

It  is  said  that  the  ends  of  the  girder  had  developed 
decay  in  the  interior.  The  bearing  of  this  question  on 
the  collapse  will  have  to  be  determined  by  the  official 
investigation.  The  manner  in  which  the  ends  of  th(> 
girder  were  su])ported  is  to  be  considered  in  connection 
therewith. 

The  ends  of  the  girder  were  carried  by  12xl2-in.  posts; 
the  girder  was  mortised  into  the  post  4  in.  deep,  so  that 
it  iirobably  had  a  bearing  of  less  than  4x4  in.  at  each  end. 
There  was  also  a  kneebrace  from  post  to  girder:  a  stick 
about  3x6  in.  or  less,  nailed  to  the  face  of  the  post  and 
to  the  bottom  face  of  the  girder,  v  ith  a  reach  of  about 
3  ft.  The  effect  of  the  kneebraces  .11  reducing  the  effec- 
tive span  of  the  girder  is  problemaieal,  but  this  subject 
will  doubtless  be  weighed  by  the  investigating  board. 

On  the  face  of  the  figures  the  girder  was  much  the 
weakest  part  of  the  floor  and  was  inca])able  of  carrying 
a  dense  crowd.  The  full  investigation  of  the  design  is 
likely  to  be  im]iortant.  An  approximate  estimate  on  the 
l)asis  of  the  data  noted  indicates  that  a  moderate  crowd 
of  60  lb.  ])er  sq.ft.  of  floor  would  stress  the  girder  to 
2500-3000  lb.  per  sq.in.,  whereas  working  stresses  range 
from  1000  to  1500  lb.  per  sq.in.  This  estimate  is  sub- 
ject to  correction  of  data  from  the  official  investigation. 

The  city  promptly  took  charge  of  the  care  of  the  vic- 
tims of  the  accident,  and  subsequently  appointed  an  in- 
vestigating board  of  architects  and  engineers.  Pending 
full  examination  and  report  by  this  board  accurate  or 
complete  data  cannot  be  given. 

The  approach  that  failed  was  not  part  of  the  pier  con- 
tract, but  part  of  the  building  contract.  Like  the  pier 
and  the  auditorium  if  was  municipal  property. 

The  accident  is  specially  deplorable  because  most  of  the 
victims  were  women. 

•For  part  of  the   pier  history   see   Eng,   News,   1910,   II,   67, 
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Rebuilding  the  Zanesville  Bridges 
Baltimore  &  Ohio  R.R.* 

Three  railroad  bridges  went  down  in  the  flood  at  Zanes- 
ville. .Some  trains  of  all  three  roads  have  been  running  over 
the  wooden  structure  which  the  Baltimore  &  Ohio  built  in  less 
than  eight  days.  The  task  looked  impossible.  The  structure 
had  to  be  placed  in  a  swirling'  current,  under  the  very  edge 
of  a  fall,  where  soundings  could  not  be  made,  where  piles 
could  not  be  driven.  The  river  bottom  was  an  unknown 
quantity. 

On  Sunday,  Mar.  30,  a  little  company,  including  Paul  Didier 
(Prin.  Asst.  Engr.),  G.  A.  Schmoll  (Supt.  M.  P.)  and  G.  F. 
Cunningham  (Rts.  Engr.).  arrived  at  CD  tower,  over  two 
miles  out  of  Zanesville.  The  tracks  were  impassable  and  they 
tramped  into  town  by  a  five-mile  route  over  the  hills.  The 
town  was  patrolled  by  soldiers,  which  made  it  hard  at  times 
for  the  railroad  men  to  get  around.  They  could  scarcely  get 
their    reports    to    the    telegraph    office. 

The  water  at  the  fall  had  risen  during  the  flood  to  a  height 
of  3S  ft.,  or  16  ft.  above  the  record  of  1898.  [See  view  Pig.  1. 
taken  when  the  water  had  fallen  somewhat  below  maximum 
stage.  The  surviving  span  of  the  B.  &  O.  bridge  shows  at 
the  extreme  left,  80%  submerged.  In  front  of  it  is  a  ripple 
where  water  flows  over  the  Y-bridge.  The  old  bridge  had 
withstood  the  pressure  surprisingly  well.  In  the  drift  thai 
bore  against  the  sides  were  three  or  four  cars,  parts  of  many 
houses  and  a  great  mass  of  undistinguishable  wreckage. 
When  the  first  span  went  down  it  was  jammed  through  the 
low  arch  of  the  Y-bridge  below.  [See  Fig.  2.]  Two  more 
spans    followed.! 

By  the  time  Mr.  Didier  arrived,  the  water  had  gone  down 
from  38  to  18.8  ft.,  with  12.5  ft.  going  over  the  dam  at  twelve 
to  fourteen  miles  an  hour. 

"The  bridge  was  gone  when  I  got  there,"  said  Mr.  Didier. 
"It  looked  like  a  funeral,  and  they  expected  ine  to  act  as 
undertaker." 

Meanwhile  D.  A.  Williams,  the  storekeeper,  and  W.  H, 
Clifton,  the  lumber  agent  from  Baltimore,  were  out  on  :i 
great  hunting  trip  for  materials,  and  when  it  was  time  to 
begin   the   bridge   the   stuff  was   there. 

Two  cranes  caine,  aijd  W.  M.  Clark,  Master  Carpenter,  or- 
ganized a  force  of  carpenters'  from  Philadelphia,  Baltimore 
and  Pittsburgh,  his  own  headquarters.  On  Friday,  Apr.  4,  a 
monkey-bent — two  short  beams  with  a  piece  over  the  top — 
was  set  upon  a  ledge  of  rock  halfway  down  the  bank,  to 
prepare  for  beginning  the  work.  By  Saturday  the  water  had 
fallen  to  12  ft.  on  the  gage  and  6  ft.  over  the  dam.  It  was 
decided  to  risk  a  bent  in  th^  river.  On  Sunday  the  first  wa- 
ter-bent was  placed.  It  dangled  from  the  crane,  dropped  into 
the  water  and  got  its  footing  l^ke  a  man  on  a  pair  of  stilts. 
One  end  might  strike  a  rock  and  the  other  a  hole,  in  which 
case  it  was  hauled  up  and  sawed  off  till  the  top  stood  level. 
.-V  rough  .iohn-boat  or  scow,  of  the  width  to  be  maintained  be- 
tween bents,  was  launched  and  held  in  place  by  ropes  from 
shore.  In  each  case  the  foot  of  the  new  bent  was  drawn 
against  the  outside  of  the  boat  and  held  there  by  ropes  till 
it  could  be  made  fast  to  the  structuie.  Stringers  and  brac- 
ing "were  fitted  rapidly  in  place.  The  ci-ew  of  carpenters  al- 
ways had  timbers  cut  and  ready  before  the  bridgemen  needed 
them. 

-As  Mr.  Didier  said,  "the  water  was  both  fierce  and  treach- 
erous."     Not   a   bent    nor   a   tool    was   lost. 

At  the  beginning  the  question  of  night  work  arose,  but  the 
risk  was  too  great.  The  men  appreciated  the  decision  to  do 
without  It.  Foul  teen  boxes  of  carbide  had  been  furnished  for 
light,  but  no  torch  was  burned. 

After  the  work  was  fairly  under  way  a  new  bent  was 
placed  every  two  or  three  hours.  The  last  of  the  25  bents 
was  set  Apr.  11,  five  days  from  the  beginning.  Two  plumb- 
posts  were  fitted  into  the  middle  of  each  bent.  These  also 
had  to  be  dropped  as  far  as  thi  y  would  go,  marked,  raised 
and  cut  the  right  length:  then  the  top  structure  was  quickly 
laid  on.  A  temporary  track  had  been  used  for  the  cranes. 
This   was   taken    up   and    bridge    ties  and    new    rails    were   laid. 

On  Sunday,  the  thirteenth,  Mr.  Didier  wired  to  fiencral  Su- 
perintendent U.   B.   Williams, 

"After  twelve  o'clock  noon,  Monday,  the  fourteenth,  you 
may  resume  tralHc  over  bridge  elc^ven.  Maximum  speed  not 
to   exceed  four  miles  per  hour  until   further  advice." 


Kobe 


•Abstracted  from  an  arti 
llmore  &  Ohio  Employees  1 
the    magazine. 

t()th<r    Information    Is    to    the    effect    that   the    two    middle 
spans   went   out   first,  and   the  east   span   later.      The   east   span 
Is    the    one    in    Pig.    2,    while    Fig.    .1    shows    one    of    the 
spans  Ivlng   In    the   river:    the    other   lay    In 
tlon.  —  K6.    Engineering  News. 
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As  usual  he  was  ahead  of  Du-  mluiUih-.  II. -i.-  l.s  his  own 
story   of   the   last   clay: 

"Moiulay  niornliib'  1  got  out  at  ilayllyht  uiul  (.xamlncd  every 
joint  myself.  At  nine  oeloeU  the  little  yard  euBlue,  1171,  ran 
across,  making  no  Impression.  The  bit;  ii521  followed  that;  a 
slight   sway   could    be   observed   on   the   brklKe,    but   no   varla- 


Iflnliii;^  iRTos.s  the  liottoiii  of  llii'  ranoii.  The  ImiMcl  wan 
liiR'il  with  12  ill.  of  1:2:4  cfjiurett!,  poiircil  from  the 
to])  and  was  (■oni])lc'1t'(l  in  Xoveinljcr,  1!)12.  It  was  iiii.ler 
a  inaxiiiiiiiii  iic'dtl  of  4155  ft. 

The  railiiic  \v;\s  due  to  tlic  >,'iviii}^  way  of  the  prei^.sure 
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tion  of  track.  After  we  had  run  fifty-five  empties  and  a  coal 
train  over,  and  I  had  done  everything  in  my  power  to  avoid 
accident — safety  first  you  know — No.  14,  a  passenger  train, 
went  over  at  ten  o'clock.  This  was  two  hours  ahead  of  the 
time    .set." 

Forty-four  hours  were  consumed  in  doing-  the  bent-work 
proper,  all  daylight  work  with  only  an  hour  and  a  half  over- 
lime. 


The  Failure  of  the  Sand  Canon  In- 

cHned  Pressure  Tunnel,  Los 

Angeles,  Calif. 

By  r>ii!T  A.  lIivixLY* 

The  dedicati(in  of  the  Lo.-^  Angeles  Aqueduct,  wliich 
wa.s  to  have  heen  hehl  on  June  18  and  19,  has  heen  post- 
poned to  sometime  early  in  October  as  a  result  of  the 
failure  of  the  Sand  Canon  siphon,  150  miles  north  of 
Los  Angeles.  This  siphon  consists  of  1900  ft.  of  pressure 
tunnel  [in  two  parts]  9  ft.  3  in.  in  diameter,  driven  in 
hard  granite  on  a  45°  incline,  connected  by  890  ft.  of 
Si/2-ft.   diameter    |i-in.    shell   steel   pipe,  the   latter   ex- 

*636   .South   Hill  St.,  Los  Angeles,   Calif. 


tunnel  on  the  south  side,  100  ft.  from  the  top,  with  sat- 
uration and  slippage  of  the  whole  side  of  the  canon 
wall. 

The  test  of  the  inclined  tunnel  began  on  Satur('ay, 
May  24,  with  a  flow  of  17  cu.ft.  per  sec.  This  was  in- 
creased to  42  sec. -ft.  on  Sunday,  with  the  final  breakage 
and  the  slide  taking  place  twenty  hours  thereafter. 

Some  six  w'eeks  ago  [early  in  April]  the  tunnel  on  the 
north  side  of  the  canon  was  tested  and  .showed  a  leak- 
age 50  ft.  beyond  the  end  of  the  steel  at  the  bottom. 
This  was  repaired  by  putting  in  345  ft.  of  66-in.  diam- 
eter %-in.  shell  steel  pipe  and  at  this  last  test  the  north 
side  incline  showed  tight.  |  We  understand  that  this  leak 
was  ill  a  stretch  of  level  tunnel  between  the  inclined  tun- 
nel and  the  original  .steel  pipe. — Ed.] 

The  entire  siphon  will  be  rebuilt  with  steel  pipe,  for 
which  the  order  is  placed,  and  should  be  ready  for  use 
in  90  days.  The  reconstruction  is  estimated  to  co.st  about 
.$40,000.' 

Sand  Caiion  is  the  only  pressure  tunnel  siphon  on  the 
aqueduct  and  was  tried  as  an  experiment  in  rock  wl.Jch 
was  apparently  admirable  for  the  purpose.  All  other 
siphons  have  tested  satisfactorily. 
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Annual    Meeting    of   the  International 
Railway  Fuel  Association 

The  fifth  aiiuual  cunveutiun  was  lield  at  the  Sherman 
Hotel,  L'liicago,  on  May  21  to  21,  with  a  large  attend- 
ance. The  meeting  extended  over  four  days,  as  sessions 
were  held  only  in  the  morning.  The  chair  was  taken  hy 
tlie  president,  II.  T.  Bentley,  Assistant  Superintendent 
of  Motive  Power,  Chicago  &  X'orthwestern  By. 

At  the  opening  meeting  two  addresses  were  made  by 
representatives  of  the  railways  and  the  coal  operators 
respectively.  Mr.  Quayle,  Superintendent  of  Motive 
Power  of  the  Chicago  &  Xorthwestern  Ry.,  spoke  of  the 
necessity  of  economic  use  of  fuel  m  order  to  save  expense 
and  insure  efficient  operation.  Among  other  matters  he 
instanced  the  advantages  of  superheaters  on  switch  en- 
gines, not  so  much  to  save  fuel  as  to  save  water,  as  the 
engines  thus  equipped  can  work  for  a  greater  length  of 
time  without  having  to  interrupt  their  work  by  running 
to  the  water  tank.  Mr.  Peabody,  President  of  the  Pea- 
body  Coal  Co.,  discussed  fuel  contracts  from  the  coal 
operator's  point  of  view.  He  thought  that  in  case  of 
strikes  of  the  miners  tlie  railway  companies  are  influen- 
tial in  a.ssisting  the  miners,  as  in  order  to  avoid  a  short- 
age of  fuel  they  at  once  demand  that  the  operators  shall 
fui'nish  the  maximum  ainuunt  under  their  contracts. 
This  results  in  the  railway  market  absorbing  coal  which 
.-should  go  to  outer  markets  at  such  times.  In  his  opin- 
ion, the  railways  should  maintain  a  stock  supply  suffic- 
ient for  three  or  four  months,  thus  avoiding  difficulties 
in  time  of  labor  trouble  and  also  using  their  cars  for 
hauling  coal  at  times  when  freight  traffic  is  light.  The 
saving  in  excess  cost  of  coal  purchased  when  high  prices 
rule  would  more  than  coin])ensat<_'  for  the  cost  of  plant 
and  work  for  storing  coal. 

Mr.  Peabody  remarked  also  that  at  present  only  60% 
of  the  coal  is  removed  from  a  mine,  40%  remaining  in 
the  pillars  left  to  support  the  roof.  He  suggested  that 
it  would  be  cheaper  to  drive  an  entry  to  the  extreme 
limit  of  the  projierty  and  then  work  back,  taking  out  the 
entire  body  of  coal.  In  referring  to  this  later,  H.  II. 
Stock  (Univ.  of  III.)  remarked  that  this  might  be  an 
extremely  expensive  method  if  it  resulted  in  the  surface; 
settlement  of  valuable  land,  for  which  damage  the  coal 
operator  would  have  to  pay. 

A  paper  on  "Sub-Bituminous  and  Lignitic  foal  a-; 
Locomotive  Fuel,"  read  by  S.  B.  Flagg  (U.  S.  Bureau 
of  Mines),  di.scussed  the  properties  of  these  coals  and 
described  .some  of  the  front-end  arrangements  used  to 
])revent  the  di.scharge  of  sparks  from  locomotives  using 
such  fuels.  He  stated  that  there  is  no  doubt  the  sub- 
bituminous  coals  will  be  used  in  increasing  quantity,  but 
that  there  i.s  little  probability  of  marked  increase  in  the 
ui^c  of  true  lignites.  J.  G.  Crawford  (C,  B  &  Q.  IJ.R.) 
referred  to  the  necessity  of  special  grates  and  tight  ash- 
jians  when  burning  lignite.  The  ash-pans  miist  have 
plenty  of  air  holes,  but  must  be  so  made  that  s])arks 
cannot  be  blown  out  by  the  wind.  His  road  uses  brick 
arches  in  connection  with  this  fuel,  although  another 
sfx'aker  considered  them  inadvisable.  Mr.  Crawford  also 
]ircsented  a  committee  report  on  a  form  of  contract  for 
the  i)urchase  of  fuel.  Several  criticisms  of  this  were 
made  in  the  discussion. 

A  paper  on  "The  Construction,  Development  and  Op- 
eration of  a  Bituminous  Coal  Mine,"  by  J.  A.  Garcia 


(Chicago),  reviewed  the  methods  of  mining,  the  con- 
strui'tion  of  shafts  and  tipples,  and  the  screening  and 
handling  of  coal  for  shipment.  Steel  tipples  and  several 
forms  of  wood  and  concrete  lining  for  shafts  were  illus- 
trated by  drawings.  A  report  on  "Firing  Practice"  led 
to  a  protracted  discusssion,  the  members  realizing  that 
the  firemen  (even  when  mechanical  stokers  are  used)  is 
a  most  important  factor  in  the  efficient  and  economical 
use  of  the  fuel  supplied.  A  report  on  "Scaling  of  Loco- 
motive Boilers  and  Resultant  Fuel  Loss"  consisted 
mainly  of  extracts  from  a  government  publication. 

A  committee  report  was  presented  on  "The  Modern 
Locomotive  Coaling  Station:  Its  Design,  Construction, 
Operation  and  Maintenance."  It  pointed  out  the  neces- 
sity of  considering  local  conditions,  aiid  also  such  condi- 
tions as  the  use  of  mechanical  stokers  and  large  tenders. 
Further,  it  was  recommended  that  coaling  stations  should 
be  located  at  such  distance  from  the  terminal  as  the 
engines  can  traverse  with  one  tender-load  of  coal. 
The  bulk  of  the  report  consisted  of  a  summary  of  a 
limited  number  of  replies  to  a  scries  of  questions  sent 
out  in  a  circular  letter.  A  subject  of  a  rather  different" 
character  from  most  of  the  papers  and  reports  was  "Self- 
Propelled  Railway  Passenger  Cars."  This  was  presented 
in  a  paper  by  S.  F.  Dodd  and  B.  II.  Arnold  (General 
Electric  Co.),  which  dealt  mainly  with  cars  of  the  gas- 
electric  type.  The  cost  of  operation  of  several  of  these 
cars  oii  the  Frisco  Lines  was  given  as  16.61  to  17.;36c. 
per  motor  train-mile.  It  appears,  however,  that  gasoline 
cars  with  mechanical  drive  are  much  more  numerous,  but 
no  figures  of  their  operating  cost  were  given. 

The  Spring  Meeting  of  the  American 
Society    of    Mechanical  Engineers 

The  American  Society  of  Mechanical  Engineers  held 
its  spring  convention  last  week  at  Baltimore,  Md.,  the 
first  time  that  this  Society  has  ever  met  in  that  city.  The 
attendance  at  the  meeting  suffered  somewhat  on  account 
of  the  near  approach  of  the  international  meeting  of 
the  Society  to  be  held  in  Leipzig,  Germany,  on  June  21. 
Manyjif  the  Society  members  who  are  ])lanniug  to  go  on 
the  foreign  tour,  sailing  from  Xew  York  on  June  10, 
were  unable  on  that  account  to  attend  the  Baltimore 
meeting.  There  were,  however,  about  300  members  and 
guests  registered  at  the  Baltimore  meeting.  The  chief 
res])onsibility  for  the  entertainment  of  the  visitors 
was  undertaken  by  the  Engineers'  Club  of  Baltimore, 
and  great  pains  were  taken  to  provide  the  visitors  with 
an  attractive  program  of  excursion  to  manufacturing 
]ilants  and  other  objects  of  interest.  At  an  informal 
reception  in  the  Hotel  Belvidere,  on  Tuesday  evening, 
tlic  \isitors  to  the  city  were  welcomed  in  an  address  by 
^hiyor  Preston,  of  I'.altimore,  to  which  resnonse  was 
ninilc  liy  I'ast-l'resident  Oberlin  Smith'.  An  inter- 
csliiig  address  was  al.so  made  by  Mendcs  Cohen,  of  Bal- 
liniore,  who  is,  with  two  exceptions,  the  oldest  living 
Pa.st-President  of  the  American  Society  of  Civil  Engi- 
neers, Mr,  Cohen  gave  an  interesting  account  of  the 
prominence  Baltimore  took  in  the  early  days  of  the  rail- 
way era  in  the  development  of  transportation  routes  to 
I  he  West.  He  referred  al.'io  to  the  great  work  which  the 
city  has  undertaken  in  the  construction  of  a  modern 
sewerage  and  sewage  disposal  system  and  the  reconstruc- 
tion of  its  ])avenu'nts. 
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C'uDK  OF  Ethics — A  iiroi'i'ssidiial  .session  of  tlic  Socielv 
opened  on  Wednesday  niorniiif^  witii  a  sliort  liusincs-i 
section.  A  report  was  presented  at  this  session  by  tiie 
eoininittee  appointed  to  draft  a  eode  of  ethics  for  adoj)- 
tion  by  the  Society.  The  code  wiiich  tiie  conunittec 
drafted  was  presented  at  the  Deeemi)er  meeting  in  New 
York  and  was  printed  in  tiie  Society's  Journal  for  Jan- 
uary, 1913,  and  also  ;n  Ex(iiXEi:iux«  Nkws  of  Jan.  2, 
1913,  p.  29.  The  committee  iiad  invited  discussion  and 
criticism  of  tliis  proposed  code  and  liad  considered  tiie 
various  criticisms  wliich  had  lieeii  offered.  As  a  result  of 
these  criticisms  the  committee  submitted  two  projiosed 
amendments  in  the  code.  The  oiu^  of  priiieipiii  impor- 
tance reads  as  follows : 

The  engineer.  In  conformity  to  the  practice  in  other  pro- 
fessions, should  not  offer  or  execute  a  bond  to  guarantee  the 
performance  of  his  work.  The  client's  reliance  for  the  satis- 
factory execution  of  his  work  should  be  the  professional 
reputation    and    experience    of    the    engineer. 

The  committee  further  recommended  that  in  order 
that  the  whole  membership  in  the  Society  might  have 
opportunity  to  express  opinions  as  to  tlie  adoption  of  the 
proposed  code  instead  of  its  being  voted  on  merely  by 
the  members  present  at  a  meeting,  that  the  proposed 
code  should  be  printed  in  pamphlet  form  and  sent  out 
to  each  member  of  the  Society  accompanied  by  a  bal- 
lot on  which  the  member  might  indicate  his  approval  or 
disapproval  of  the  code,  or  of  any  clau.se  thereof.  Con- 
siderable discussion  took  place,  generally  devoted  to  the 
question  as  to  whether  a  code  of  ethics  was  desirable  at 
all.  It  was  finally  voted,  however,  to  send  out  the  pro- 
posed code  for  letter  ballot  by  the  members  as  recom- 
mended by  the  committee. 

The  Myki.uv.vtt — The  special  committee  on  the  my- 
riawatt  as  a  standard  of  power  also  presented  a  further 
report  which  was  discussed  at  some  length.  There  ap- 
pears to  be  confusion  in  the  minds  of  members  as  to 
whether  the  new  unit  was  to  be  merely  ten  kilowatts  or 
whether  it  was  to  be  chiefly  used  as  a  unit  of  heat  trans- 
formed into  power  as  in  boiler  practice. 

Blast  Fukn.vce  G.as  E.vgines — In  the  preliminarv 
program  of  the  meeting  a  separate  session  had  been  ar- 
ranged for  the  gas-power  .section  on  Wednesday  morn- 
ing. As  the  attendance  of  members  of  the  gas-power 
section  was  too  small  to  make  advisable  the  holding  of 
a  separate  meeting,  the  paper  by  Charles  P.  Sampson, 
of  the  Illinois  Steel  Works'  Joliet  plant,  on  the  present 
operation  of  gas  engines  using  blast  furnace  gas  as  fuel, 
was  read  in  the  main  session.  Mr.  Sampson's  paper  was 
a  useful  compilation  of  practical  e.vperience  in  the  run- 
ning of  blast  furnace  gas  engines.  Particular  attentioii 
was  devoted  to  the  modern  systems  of  removing  the  dust 
fr^m  blast  furnace  gas  before  using  it  in  the  engines. 
In  the  discussion  on  the  pajjer  it  was  shown  that  recent 
German  practice  has  very  much  reduced  the  amount  of 
power  and  of  wash  water  required  for  cleaning  blast-fur- 
nace gas. 

Hyur.vulic  BuFFEii — A  ]iaper  describing  a  test  of  a 
hydraulic  buffer  was  read  by  Carl  Schwartz  of  the  engi- 
neering staff  of  the  Xew  York  Central  R.R.  In  the 
equipment  of  the  new  Grand  Central  Terminal,  in  Xew 
York  City,  there  have  been  imported  from  Europe  some 
hydraulic  buffers,  designed  to  stop  a  train  should  it  run 
into  a  terminal  at  too  high  speed.  The  piston  of  the 
hydraulic  Iniffer  described  has  a  total  travel  of  11  ft. 
Th?  specifications  for  the  buffer  required  that  it  should 


be  able  to  stop  >itlioiil  ihuiiagc  a  train  weighing  lOOO 
tons  running  against  the  buffer  at  a  s|>eed  of  10  mi.  per 
hr.  Tin;  test  described  by  the  author  indicates  that  the 
pressure  set  up  in  the  hydraulic  cylinder  depends  upon 
the  velocity  with  which  tlu;  train  strikes  the  buffer  and 
the  distance  that  the  plunger  travels  depends  upon  the 
weight  of  the  train. 

Mkciia.vicai.  I)iiAWiN(is — A  brief  paper,  entitled 
''Shading  in  Meeluinical  Drawing,"  by  Prof.  W.  Tlieo. 
Johnson,  professor  <jf  mecbanieal  drawing  at  the  U.  S. 
Xaval  .Vcademy,  reviewed  the  eonflieting  schemes  for 
shading  drawings  and  recommended  a  single  rub;  as  fol- 
lows: ' 

Shade  llrii-s  mark  edgi.s  which  separate  fully  Illuminated 
surfaces  from  surfaces  which  ai-e  quite  dark,  but  the  li^ht 
upon  the  object  comes  from  a  point  almost  perpendicular  to 
the  paper  but  Inclined  an  infinitely  small  amount  so  that  the 
projected   direction   of  light   is   a   45'   line  as  at   present. 

The  discussion  upon  this  paper  was  favorable  to  Prof. 
Johnson's  rule. 

Patk.vt  Law — The  jircsent  condition  of  the  patent  law 
was  reviewed  in  a  pa|)er  by  Edwin  J.  Prindle,  of  Xew 
York,  with  special  reference  to  the  decision  in  the  Mime- 
ograjjli  case  and  the  Bath  Tub  Trust  case,  and  the  threat- 
ened Congressional  legislation  as  a  result.  Following  Mr. 
Prindle's  paper  a  resolution  was  passed  for  submission 
to  the  Council  urging  Congress  to  delay  any  legislation 
for  amendnicnt  of  the  patent  law  until  the  whole  sub- 
ject had  been  investigated  by  a  competent  expert  com- 
mission. 

Automobile  Trucks — A  paper  was  presented,  entitled 
"The  Cost  of  Upkeep  of  Hor.se-Drawn  Vehicles  Against 
Electric  Vehicles,"  by  W.  R.  Mctz,  of  Washington.  D. 
C,  superintendent  of  buildings  of  the  Government  Print- 
ing Office.  The  paper  gave  an  array  of  figures  as  to  the 
coin])arative  cost  of  horse-drawn  and  electric  vehicles 
which  showed  up  with  an  enormous  saving  for  the  elec- 
tric vehicles.  It  was  pointed  out  in  the  discussion,  how- 
ever, that  the  figures  given  by  the  author  charged  only 
2%  interest  on  the  investment  in  electric  trucks  and 
10%  depreciation,  while  the  friendless  horse  was  charged 
6%  interest  and  '■iO%  depreciation  with  15%  deprecia- 
tion on  the  hor.se-drawn  vehicle  and  the  harness. 

High-Pressure  Fire  System — After  the  luncheon 
hour  on  Wednesday  the  members  went  to  the  City  Ilall 
Plaza  where  a  special  demonstration  of  the  Baltimore 
high-pressure  fire  system  had  been  arranged  by  the  city 
authorities.  Six  high-])ressure  fire  streams  were  sent  into 
the  air  to  an  elevation  variously  estimated  at  150  to 
200  ft.,  deluging  the  pavements  and  the  plaza  with  tor- 
rents of  water  and  sending  drenching  showers  of  snray 
down  on  the  heads  of  the  crowd  which  witnessed  the  dem- 
onstration with  every  variation  in  the  wind  and  in  the  di- 
rection of  the  nozzles.  The  high-pres.?ure  pumping  sta- 
tion was  next  visited.  There  are  now  in  service  in  the 
.station  three  ]Himping  engines  with  4000  gal.  per  rain. 
rated  capacity  at  a  piston  speed  of  300  ft.  per  min.  The 
engines  are  of  the  crank  and  flywheel  type  with  corliss 
valve  gear.  There  was  some  criticism  of  the  design  which 
requires  a  boiler  plant  to  be  kept  under  steam  day  and 
night  the  year  round  for  a  service  of  only  a  few  hour? 
per  year.  It  was  explained,  however,  that  to  adopt  elec- 
tricity for  driving  the  station  as  in  the  high-pres,«ure 
pumps  in  Xew  York  City  was  deemed  unreliable  because 
Baltimore  receives  the  bulk  of  its  electric  power  from 
the  McCall  Ferry  power  plant  on  the  Susquehanna  River 
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JrO  miles  away.  Chances  for  breakdown  on  this  service  or 
ou  the  auxiliary  service  of  the  power  stations  of  the 
lighting  and  railway  companies  was  felt  to  be  such  as  to 
make  the  installation  of  steam  advisable.  From  the 
pumping  station  the  visitors  were  taken  to  a  steamer 
and  the  remainder  of  the  afternoon  was  spent  in  a  tour 
of  the  harbor,  inspecting  the  principal  railway  and  ship- 
ping terminals  along  the  water  front.  On  Wednesday 
evening,  Hon.  0.  P.  Austin,  Secretary  of  the  National 
Geographic  Society,  entertained  the  members  with  an 
interesting  lecture  entitled  "Around  the  World  in  Eighty 
Minutes,"  an  apt  illustration  of  the  progress  which  ha^^ 
been  made  since  Jules  Verne's  story. 

Eire  Protectiox — The  second  and  concluding  profes- 
sional session  of  the  Society  was  held  on  Thursday  morn- 
ing and  was  devoted  to  the  subject  of  fire  protection, 
which  was  felt  to  be  particularly  appropriate  in  view  of 
Baltimore's  unfortunate  experience  of  nine  years  ago.  A 
paper  by  James  D.  Scott,  of  Baltimore,  gave  a  general 
description  of  the  high-pressure  system,  which  has  many 
points  of  novelty  and  interest.  F.  M.  Griswold,  of  Xew 
York  City,  reviewed  the  history  of  the  long  endeavor  to 
secure  a  standard  hose  coupling  and  hydrant  fitting  so 
that  the  fire  department  of  one  city  may  aid  another  in 
case  of  necessity.  For  thirty  years  agitation  for  the 
adoption  of  a  standard  was  practically  fruitless.  Ke- 
cently,  however,  the  efforts  of  the  National  Fire  Protec- 
tion A.ssociation  have  caused  progress  to  be  male  so 
that  there  are  now  73  cities  or  towns  in  which  the  new 
national  standard  has  been  put  into  service.  There  is 
liope,  therefore,  that  the  progress  of  change  to  the  stand- 
ard from  this  time  on  may  be  rapid. 

Albert  Blauvelt,  of  Clsicago,  discussed  the  problem  of 
how  conflagrations  could  be  prevented  from  spreading. 
Mr.  Blauvelt  pointed  out  that  the  hot  blast  in  front  of 
a  conflagration  when  once  started  prevents  any  fireman 
working  in  front  of  it.  He  discussed  two  plans  for  the 
stoppage  of  conflagrations;  (1)  their  deflection  by  walls 
of  buildings  constructed  of  fireproof  materials  with  wire 
glass  windows,  and  (2)  the  absorption  of  the  cor.flagra- 
tion  heat  by  buildings  fully  sprinkled.  The  pajjer  gave 
some  interesting  data  as  to  the  values  in  congested  dis- 
tricts of  the  principal  cities,  the  cost  of  complete  fire 
jirotection  against  conflagration  and  the  gain  which 
would  be  made  by  it. 

Prof.  Ira  H.  Woolson,  of  New  York,  under  the  title 
"Allowable  Heights  and  Areas  for  Factory  Buildings" 
rejtorted  the  results  of  a  circular  letter  of  inquiry  sent 
out  to  all  the  fire  marshals  and  fire  chiefs  in  the  United 
States  in  cities  of  over  20,000  population.  A  digested 
summary  of  all  the  ref)lies  received  indicated  that  for 
a  brick  and  timber  construction  a  building  should 
Jiot  exceed  three  stories  in  height  with  an  area  of  GOOd 
sq.ft.  between  firewalls  in  order  that  a  fire  department 
may  cope  with  it.  For  such  a  Ijuilding  if  sprinklercil 
or  if  a  fireproof  construction  and  not  sprinklered,  the 
height  may  be  increased  to  five  stories  and  the  area  be- 
tween firewalls  to  from  10,000  to  1:5,000  sq.ft.  A  build- 
ing of  fireproof  construction  fully  sjjrinklered  may  be 
seven  stories  in  height  as  a  maximum,  with  20,000  sq. 
ft.  of  area  between  firewalls.  The  chief  les.fon  from  Mr. 
Woolson's  paper  is  that  no  matter  what  standards  of 
con.struction  or  of  fire  7)rotection  are  adopted  there  is  a 
limit  to  the  height  and  to  the  unbroken  area  to  which 
buildings  in  cities  shoidd  be  allowed  to  be  erected. 


A  brief  paper  by  C.  H.  Smith  described  how  main- 
belt  drives  in  factories  may  be  prevented  from  spreading 
fire  from  one  floor  to  another  by  surrounding  them  with 
fire  retarding  partitions  made  of  expanded  metal  plas- 
tered with  cement  mortar.  Under  the  Associated  Fac- 
tory Mutual  Fire  Insurance  Co.,  of  Boston,  with  which 
Mr.  Smith  is  connected,  much  of  this  work  has  been 
done  with  great  additions  to  the  safety  of  the  factories. 

The  concluding  paper  on  fire  protection,  by  H.  F.  J. 
Porter,  of  New  York,  discussed  the  life  hazard  in  crowded 
buildings  due  to  inadequate  exits.  This  attracted  per- 
haps, the  most  interest  of  any  paper  of  the  .session.  Mr. 
Porter  reviewed,  in  a  graphic  way,  the  great  danger  to 
the  lives  of  employees  and  others  in  the  crowded  loft 
buildings  and  in  the  department  stores  and  other  struc- 
tures where  great  areas  are  open  to  aid  the  spread  of 
conflagration.  Mr.  Porter  urged  that  in  all  .such  build- 
ings at  least  one  fire  wall  should  extend  from  the  base- 
ment to  the  roof,  dividing  the  building  into  two  separate 
parts.  Safety  openings  through  this  wall  provided  with 
fireproof  doors  allow  the  employees  from  any  floor  to 
escape  through  them  to  the  other  side  of  the  fireproof 
partition  immediately  a  fire  starts.  This  recommenda- 
tion of  Mr.  Porter's  paper  was  highly  commended  in  the 
discussion. 

JoxEs'  Falls  Covering— On  Thursday  afternoon  the 
visitors  were  taken  on  a  tour  of  inspection  of  the  great 
concrete  work  which  is  being  done  in  Baltimore  in  the 
covering  of  the  stream  which  flows  through  the  city 
known  as  Jones'  Falls,  a  full  description  of  which  is 
shortly  to  appear  in  Exgineering  News.  This  trip 
ended  at  the  pumping  station,  by  which  a  large  part  of 
the  city's  sewage  is  forced  through  a  long  main  to  the 
sewage  disposal  plant  at  Back  Eiver.  Trolley  cars  from 
the  pumping  station  conveyed  the  visitors  to  the  disposal 
plant.  On  Thursday  evening  a  reception  and  dance  was 
given  in  honor  of  the  Society  by  the  Engineers'  Club 
of  Baltimore.  The  concluding  feature  of  the  convention 
was  an  all-day  excursion  on  Friday  to  Annapolis,  the 
capital  city  of  Maryland,  and  in  colonial  days  a  center  of 
wealth,  commerce  and  culture.  The  visitors  met  in  the 
fine  assembly  chamber  of  the  new  State  Capitol  Build- 
ing, where  they  were  welcomed  in  an  address  by  Gover- 
nor Goldsborough  of  Maryland.  Following  the  Gover- 
2ior's  address.  Admiral  Hutchinson  I.  Cone,  late  Engi- 
neer-in-Chief  of  the  Bureau  of  Steam  Engineering,  U.  S. 
X.,  delivered  an  address  describing  the  work  of  the  U.  S. 
Experimental  Station  at  Annapolis.  After  luncheon  at 
the  ancient  Carvel  House  the  afternoon  was  spent  in 
visiting  the  many  points  of  interest  in  Annapolis  and 
at  the  U.  S.  Naval  Academy,  visiting  the  naval  vessels 
in  the  harbor  and  witnessing  the  flight  in  hydro-aero 
])lanes  by  officers  and  men  of  the  aviation  school.  Sev- 
eral members  of  the  Society,  including  its  honored  presi- 
<lent,  were  treated  to  rides  in  an  aeroplane  and  expressed 
their  great  deligiit   with   the  novel   experience. 


A  T«-Kt  I.cmil  for  B  •"oncrete  Arrh  biidKi"  was  recently  made 
in  ICnKl'iiid  by  damming  the  ends  of  the  roadway  and  piimp- 
IriK  water  Into  the  area  enclosed.  "The  Engineer."  of  Lon- 
don.  Kives   the   following   account  of  the    test: 

A  reinforced-concrete  bridge  comprising  an  arch  of  57-ft. 
span  and  decking  finished  with  solid  parapets  was  recently 
tested  under  the  load  of  250  lb.  per  sq.ft..  by  building  a  clay 
wall  at  each  end  and  filling  the  tank  so  formed  with  water 
supplied  through  a  2'/i-in.  hose  pipe.  Water  can  be  very 
easlty  applied  and  removed  In  tests  iif  the-  kind,  and  In  many 
cases  could  be  pumped  from  the  river  crossed  by  the  bridge 
to  be   tested. 
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A  l.nnilNliilf  WrtM-keil  n  Trnin  on  the  Sewrll  brnnch  of  thr 
I'liosiipwike  .«  Ohiii  li.U.,  noni-  Ilinton,  W.  Vii..  Miiy  20.  Tlii; 
train  was  conipo.si^l  of  an  i-nKlno,  thi-oi-  fi-i'lKht  <-ajs  and  a 
caboose,  in  which  a  number  of  passengers  were  riding.  The 
train  was  stalled  by  a  previous  slide  due  to  a  recent  cloud- 
burst, and  while  the  train  crew  were  enRaged  In  clearing  the 
track  a  second  slide  occurred  which  swept  the  entire  train 
300  ft.  down  the  mountain  side.  Six  persona  were  killed  and 
several    injured. 

The  ir.  S.  Tor|ie<lo-nant  "A-chuvIuk"  miih  Struck  liy  Uh  Own 
'lOriK-ilo  while  enKaped  In  maneuvers  near  Newport.  R.  I.,  on 
.May  10.  SomcthinK  is  reported  to  have  gone  wrong  with  the 
iiuelianism  of  a  practice  Whitehead  torpedo,  which  caused  the 
projectile  to  circle  around  and  strike  the  ship  in  the  stern. 
A  6-in.  hole  was  knocked  through  the  hull  below  the  water 
line,  but  it  was  suftiei.utly  patched  to  allow  the  ship  to  reach 
Newport  under  its  own  steam.  The  "Vesuvius"  was  formerly 
the  famous  dynamite  cruiser  which  fired  a  dynamite-charged 
bomb   by  compressed   air. 

A  Drrailment  on  the  South  Side  Elevated  Ry..  of  Chicago, 
occurred  May  24.  A  southbound  train  was  passing  the  re- 
verse-curve piece  of  track  in  Harrison  St..  by  which  the  line 
makes  two  right-angle  turns  in  getting  from  Wabash  Ave. 
to  the  alley  west  of  the  avenue,  when  the  front  truck  of  the 
rear  car  left  the  rails.  The  body  of  the  car  projected  partly 
over  the  structure,  but  the  passengers  were  able  to  walk 
through  to  the  next  car.  The  train  was  stopped  within  a 
very  short  distance,  and  little  damage  was  done,  but  South 
Side  trains  could  not  enter  or  leave  the  terminal  loops  for 
about   half  an   hour. 

The  Blonlns:  Out  of  a  Breech  Block  on  a  3-in.  gun  at  Port 
Moultrie,  Charleston.  S.  C  caused  the  death  of  Capt.  B.  G. 
Hanna.  U.  S.  A.,  and  two  enlisted  men  on  May  22.  The  acci- 
dent occurred  about  10  o'clock  at  night,  during  night  target 
practice.  The  type  of  gun  used  is  known  as  a  field  mine  gun 
and  is  designed  to  guard  a  portion  of  the  mine  field  of  the 
harbor  from  an  enemy's  small  boats.  The  accident  occurred 
with  a  charge  of  smokeless  powder  in  a  metallic  container, 
and  is  said  to  have  some  of  the  characteristics  of  a  flare- 
back,  although  e.vact  nature  of  the  breech  failure  has  not  been 
determined.  Similar  accidents  occurred  at  Fortress  Monroe 
on  July  11.  1910.  where  the  cause  of  the  accident  was  found 
to  be  due  to  firing  the  gun  before  the  breech  mechanism  had 
been  locked,  and  at  Indian  Head.  Md..  Nov.  19,  1910,  where 
the  gun  was  prematurely  fired  due  to  the  firing  pin  projecting 
in  such  a  way  that  it  was  struck  in  closing  the  breech  lock. 
The  New  Tork  City  Filter  Contract  Hold-up.  to  which  much 
space  was  devoted  in  our  issue  of  May  22,  was  made  perma- 
nent on  the  same  day  after  the  member  of  the  Board  of  E«ti- 
mate  and  Apportionment  havinj  the  controlling  vote  an- 
nounced that  he  had  become  convinced  that  filtration  was  un- 
necessary. This  member  (John  P.  Mitchell,  president  of  the 
Board  of  Alderman),  proposed  that  a  new  commission  of  en- 
gineers be  appointed  to  consider  other  means  than  filtration 
for  the  improvement  of  the  Croton  water-supply,  and  sug- 
gested the  following  men  for  that  purpose:  Major  Cassius 
E.  Gillette,  of  Philadelphia;  Allen  Hazen.  J.  Waldo  Smith 
and  George  W.  Fuller,  of  New  York  City;  and  Harrison  P. 
Eddy,  of  Boston.  This  proposition  was  not  adopted.  Mayor 
Gaynor  then  requested  the  Commissioner  of  Water  Supply 
to  withdraw  his  request  foi-  the  approval  of  the  filter  con- 
tract award  to  the  lowest  bidder  (the  Keystone  State  Con- 
struction Co.).  This  having  been  done.  Comptroller  Prender- 
gast  introduced  a  resolution  rescinding  the  authorization  of 
bonds  for  the  filtration  project  and  other  related  work.  The 
resolution   was  adopted   by  a    unanimous  vote. 


Mr.  F.  H.  Hutchison.  Electrical  Engineer  of  the  Chicago. 
Rock  Island  &  Pacific  Ry..  at  Chicago,   111.,   has   resigned. 

Mr.  Karl  J.  Barr  has  been  appointed  Acting  County  Sur- 
veyor  of  Edgar  County.   111.,  succeeding  Mr.   Carl   W.    Buckler. 

Mr.  Robert  D.  Hennen.  of  the  Monongahela  Valley  Engi- 
neering Co..  Morgantown,  W.  Va.,  has  been  appointed  City 
Engineer    of    Morgantown. 

Dr.  Edward  Thomson  Fairchild,  former  State  Superintend- 
ent of  Schools  of  Kansas,  was  inaugurated  President  of  the 
New  Hampshire  College  of  Agriculture  and  Mechanic  Arts 
on  May  21. 

Mr.  G.  C.  Cummin  has  resigned  as  City  Engineer  of 
Dayton,  Ohio,  to  devote  his  whole  time  to  flood  prevention 
work.     Mr.   C.   H.   Kline,    Engineer   of   the   water   department. 


IniB   bei-n   appointed   ActlnK   City   Engineer. 

Mr.  1).  J.  Denman,  Ahhoc.  Am.  Inst.  E.  K.,  formerly  Chief 
Engineer  of  the  Electric  Illuminating  Co.,  of  Ii.-troll,  Mich., 
has  been  appointed  AsslHtnnt  General  Manager  of  the  United 
Light  &  Railways  Co.,  of  Grand  Hapids,   Mich. 

Mr.  C.  W.  Sturtevant,  M.  Am.  Soc.  C.  E..  formerly  Super- 
intendent for  James  Stewart  &  Co.,  DaldwinBvllIe.  N.  Y.,  Ih 
now  General  Superintendent  for  the  New  York  State  UredgInK 
Corporation,   S53   Powers   Bldg.,   Rochester,  N.   Y. 

Mr.  J.  K.  Edwards  has  been  appointed  General  Inspector  of 
motor  cars,  reporting  to  the  Engineer  of  Waintenan(<--of-way 
of  the  Lehigh  Valley  R.R.  He  will  have  general  supervision 
of    the    maintenance    and    care    of   all    motor    cars. 

Mr.  M.  H.  Cahill,  recently  Superintendent  of  the  Delaware, 
Lackawanna  &  Western  R.R.,  at  Buffalo,  N.  Y.,  has  returned  'o 
the  Baltimore  &  Ohio  IM{.  as  Assistant  Superintendent  at 
Keyser,   W.  Va.,  succeeding  Mr.  J.  M.   Scott,  promoted. 

Mr.  Burton  Lowther,  Assoc.  M.  Am.  Soc.  C.  E.,  Construct- 
ing Engineer  of  the  Water-Works  Department,  Kansas  City, 
Mo.,  has  been  appointed  Chief  Engineer  of  Water- Works,  suc- 
ceeding Mr.    C.   N.   Miller,    Assoc.   M.    Am.   Soc.    C.    E.,    resigned. 

Mr.  Morgan  K.  Barnum,  General  Superintendent  of  Motive 
Power  of  the  Illinois  Central  R.R.  and  the  Yazoo  &  I^lississlppi 
Valley  R.R.,  Chicago,  111.,  has  resigned.  He  is  succeeded  by 
Mr.  Robert  W.  Bell,  Superintendent  of  Machinery,  at  Chicago, 

Prof.  W.  H.  Freedman.  F.  Am.  Inst.  E.  E.,  head  of  the  de- 
partment of  applied  electricity  at  Pratt  Institute,  Brooklyn, 
N,  Y..  will  return  in  September  to  the  chair  of  electrical  en- 
gineering at  the  University  of  Vermont,  which  he  occupied  un- 
til three  years  ago. 

Prof.  Sydney  W.  Ashe,  Assoc.  Am.  Inst.  E.  E.,  recently  en- 
gaged in  educational  work  at  the  Harrison  Lamp  Works  of 
the  General  Electric  Co.,  Harrison,  N.  J.,  has  been  trans- 
ferred to  the  Pittsfleld  works  of  the  same  company  to  engage 
in  similar  work. 

Mr.  J.  A.  Somerville,  Superintendent  of  Transportation  of 
the  Missouri  Pacific  Ry.  at  St.  Louis.  Mo.,  has  been  promoted 
to  be  General  Superintendent  of  Transportation,  succeeding 
Mr.  E.  F.  Kearney,  elected  Vice-President  of  the  Texas  & 
Pacific  Ry.,  as  noted  in  our  issue  of  May  22. 

Mr.  B.  F.  Cresson,  Jr..  M.  Am.  Soc.  C.  E.,  who  recently  re- 
signed as  First  Deputy  Commissioner  of  the  Department  of 
Docks  and  Ferries,  City  of  New  York,  has  been  appointed 
Engineer  of  the  New  Jersey  Harbor  Commission,  with  head- 
quarters   at    76    Montgomery   St..   Jersey   City,   N.   J. 

Dr.  J.  S.  W.  McCullough.  Chief  Health  Officer  of  the 
Province  of  Ontario.  Canada,  is  to  be  sent  to  Europe  to  in- 
■vestigate  sewage-  and  garbage-disposal  methods  and  the  pre- 
vention of  the  pollution  of  water  supplies.  He  will  study 
sewage-disposal  methods  in  Great  Britain.  France  and  Ger- 
many. 

ilr.  Richard  L.  Humphrey.  M.  Am.  Soc.  C.  E..  Consulting 
Engineer,  of  Philadelphia,  Penn..  has  been  awarded  the  medal 
of  the  Concrete  Institute,  of  London.  England,  for  the  best 
paper  read  during  the  1911-'12  session.  Mr.  Humphrey  is 
President  of  the  National  Association  of  Cement  Users.  His 
paper   was   entitled   "Fireproofing." 

Mr.  Bela  Nagy,  Industrial  Engineer,  formerly  with  the 
Davenport  Foundry  &  Machine  Co.,  Davenport.  Iowa,  the  M. 
Rumely  Co..  Laporte.  Ind.,  and  other  manufacturing  concerns 
has  joined  the  staff  of  the  Samuel  Austin  &  Son  Co..  Design- 
ing and  Constructing  Engineers.  Cleveland.  Ohio.  Mr.  Nagy 
is  a  Hungarian  and  received  his  education  in  Vienna  and 
Budapest.     He  came   to  this  country  in  1902. 

Mr.  Nathan  C.  Grover,  Assoc.  M.  Am.  Soc.  C.  E..  formerly 
Chief  Engineer  of  the  Land  Classification  Board.  United  States 
Geological  Survey,  has  been  appointed  Chief  Hvdrographer  to 
succeed  Mr.  Marshall  O.  I  ighton.  M.  Am.  Soc.  C.  E..  who  was 
recently  appointed  a  member  of  the  Florida  State  Drainage 
Commissio.i.  as  noted  in  our  issue  of  Jlay  15.  Mr.  Grover  was 
some  years  ago  Assistant  Hydraulic  Engineer  of  J.  G.  White  & 
Co..    New    York   City. 

Mr.  Warren  C.  Earle  has  been  appointed  Chief  Engineer  of 
the  Railroad  Commission  of  California  to  succeed  Mr  R  A 
Thompson.  M.  Am.  Soc.  C.  E..  resigned  to  become  a  memb'-r 
of  the  Railway  Valuation  Board  of  the  Interstate  Commerce 
Commission.  Mr.  Earle  graduated  from  Northwestern  Uni- 
versity and  has  served  in  the  engineering  departments  of  the 
Northwestern  Pacific  Ry..  the  Wabash  R.R.  and  the  Chicago 
&   Northwestern   Ry. 

Mr.  Edward  A.  Crane,  M.  Am.  Inst.  Arch.,  of  the  firm  of 
Rankin.  Kellogg  &  Crane,  Architects,  Philadelphia,  Penn  has 
been  appointed  City  Architect  of  Philadelphia  at  a  salary  of 
$4000    per    annum.      Mr.    Crane    was    appointed    after    a    civil- 
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service  examination  and  succeeds  Mr.  C.  B.  Zilenzieger,  who 
was  recently  tried  and  acquitted  for  fraud  in  connection  with 
city  contracts.  Mr.  Crane  was  Chief  of  the  engineering-  and 
drafting  division  in  the  office  of  the  Supervising  Architect, 
XTnittd  States  Treasury  Department,  from  1S98  to  1903. 

Mr.  Archibald  Currie,  Assoc.  M.  Can.  Soc.  C.  E.,  City  Sur- 
veyor of  Westmount,  Que.,  has  been  made  City  Engineer  of 
Ottawa.  Ont.,  at  a  salary  of  $5000  per  annum.  Mr.  Currie  is  a 
Scotchman  and  a  graduate  of  Glasgow  University.  He  has  had 
experience  in  China  on  railway  construction  and  in  construc- 
tion work  in  South  -Africa,  where  he  was  for  a  time  with  the 
engineering  department  of  the  city  of  Johannesburg.  He  also 
served  in  the  city  engineering  departments  of  Glasgow  and 
Belfast.  Mr.  Currie  has  been  City  Surveyor  of  Westmount 
for   the   past   two    years. 

Mr.  W.  G.  Comber,  Resident  Engineer,  Pacific  division, 
Panama  Canal,  has  been  placed  in  charge  of  all  dredging 
operations  in  connection  with  the  canal  "work  in  both  the 
Atlantic  and  Pacific  divisions,  and  of  the  dredging  work  to 
be  very  soon  begun  in  the  Central  division.  Mr.  Comber  is 
an  Englishman  who  came  to  this  country  as  a  young  man 
and  began  engineering  work  as  an  axman  with  one  of  the 
engineering  parties  of  the  Mississippi  River  Commission  in 
1883.  Here  he  acquired  a  thorough  knowltdge  and  experi- 
ence in  surveying  and  in  1892  he  was  appointed  .Assistant 
Engineer  in  charge  of  a  general  survey  of  the  Mississippi 
River.  He  began  his  work  at  Panama  in  the  summer  of  1905 
when  Mr.  John  F.  Stevens  was  Chief  Engineer,  and  was  suc- 
cessively Resident  Engineer  at  Cristobal,  Division  Engineer  in 
charge  of  dredging  at  Balboa  and  Resident  Engineer  in  charge 
of  all  dredging  on  the   Pacific  side. 

Dr.  David  Starr  Jordan  has  resigned  as  President  of  Ice- 
land Stanford.  Jr.,  University,  and  ■will  become  Chancellor,  a 
newly  created  office.  Dr.  Jordan  is  succeeded  as  President  by 
Dr.  John  Casper  Branner,  M.  Am.  Inst.  M.  E.,  Professor  of 
geology  and  Vice-President  of  the  university  since  1899.  Dr. 
Branner  graduated  from  Cornell  University  in  1874,  and  re- 
ceived a  Ph.D.  degree  at  Indiana  University  in  18S5.  For 
several  years  following  the  completion  of  his  course  at  Cor- 
nell he  was  engaged  In  work  in  Brazil,  first  as  Geologist  of  the 
Imperial  Geological  Commission,  in  mining  work  and  later  as 
Special  Agent  of  the  United  States  Department  of  Agriculture. 
Returning  to  this  country  in  1882  he  became  Topographic 
Geologist  of  the  Geological  Survey  of  Pennsylvania.  From 
1SS3  to  1885  he  was  Professor  of  geology  at  the  Indiana  Uni- 
versity, and  for  seven  years  following  was  State  Geologist  of 
Arkansas.  He  went  to  Leland  Stanford,  Jr.,  University  as 
Professor   of  geology   in   1892. 


George  D.  Rosenthal,  District  Manager,  of  the  General 
Electric  Co.,  at  St.  Louis,  Mo.,  died  May  19  in  New  Tork 
City. 

Francis  M.  Rites,  M.  Am.  Soc.  M.  E.,  at  one  time  Chief  En- 
gineer of  the  Westinghouse  Machine  Co.,  Pittsburgh,  Penn., 
died  at  his  home  in  Slaterville  Springs,  N.  J.,  May  8.  He  was 
the  inventor  of  the  steam-engine  governor  which  bears 
his  name. 

George  Glover  Crocker,  Chairman  of  the  Massachusetts 
Railroad  Commission  from  1887  to  1892,  and  Chairman  of  the 
Boston  Transit  Commission  1894  to  1899,  died  at  his  home  in 
Cohasset.  Mass.,  May  26.  He  was  born  in  Boston,  Mass.,  Dec. 
15,  1843.  and  graduated  from  Harvard  University  in  1864.  He 
was  admitted  to  the  bar  In  1867  and  since  had  practiced  law 
in  Boston.  Besides  the  offices  already  referred  to  he  was 
Chairman  of  the  Joint  Board  on  Metropolitan  Improvements, 
1909-'10.  He  was  a  member  of  the  National  Municipal  League, 
the  Massachusetts  Civil  Service  Reform  Association,  the 
American  Association  for  Labor  Legislation  ami  similar  or- 
ganizations. 


ENGINEERING    SOCIETIES 


COMI.NG     MEETINGS 


NATIDNAI,   ELECTRK'   LIGHT   A.SSOCI ATION. 
June    2-6.      Annual    convent liin    at    Chicago,    II 
Martin,    2!)    \V.    39th    St,    New    York    City. 


Secy..   T.    C. 


A*tBRICAN  RAILWAY  MASTRR  MECHANICS'  ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  City,  N.  J.     Secy., 
J.  W,  Taylor.  Old  Colony  Bldg.,  Chicago,  III. 


OHIO  ELECTRIC  LIGHT  ASSOCIATION. 

June  15-18.     Annual  convention  at  Cedar  Point,  Ohio.    Secy., 

D.  L.   Gaskill,  Greenville,    Ohio. 

ASSOCIATION   OF   RAILWAY    ELECTRICAL   ENGINEERS. 
June     16.       Semi-annual     meeting    at     Atlantic    City,    N.     J. 
Secy.,    Jos.    A.    Andreucetti,    Room    411,    C.    &    N.    W.    Ter. 
Sta.,   Chicago,   111. 
MASTER  CAR  BUILDERS'   ASSOCIATION. 

June     16-18.       Annual     convention     at     Atlantic     City,     N.     J. 
Secy.,  J.   W.  Taylor,    390   Old  Colony  Bldg.,   Chicago,   111. 
TRAIN    DISPATCHERS    ASSOCIATION    OF    AMERICA. 

June    17-19.      Annual    meeting  at    Los    Angeles,    Calif.      Secy., 
John    F.    Mackie,    7122    Stewart   Ave.,    Chicago.    111. 
AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS. 

June     17-20.       Annual     convention     at     Ottawa,     Ont.       Secy. 
Charles   Warren  Hunt,   220    W.    57th   St.,   New   York  City. 
PACIFIC   NORTHWEST    SOCIETY   OP   ENGINEERS. 

June    20-21.      Annual    convention    at    Seattle,    Wash.      Secy., 
Jesse  A.  Jackson,   City   Hall,   Seattle,    Wash. 
AMERICAN  INSTITUTE    OF  ELECTRICAL   ENGINEERS. 
June    23-26.       .\nnual     convention     at      Cooperstown,      N.    Y. 
Secy.,  F.  L.  Hutchinson,  33  W.  39th.  St..  New  York  City. 
AMERICAN    WATER-WORKS    ASSOCIATION. 

June   23-28.      Annual   meeting   at   Minneapolis,   Minn.     Secy., 
J.   M.    Diven.    Troy.   N.   Y. 
PERMANENT    INTERNATIONAL    ASSOCIATION     OF     ROAD 
CONGRESS. 
June  23-28.     Congress  at  London,   England.     Secy.,   W.   Rees 
Jeffreys,    Queen    Anne's    Chambers,    Broadway,    Westmin- 
ister,  London,    S.    W. 
SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
C.ATION. 
June    24-26.      Annual   meeting   at   Minneapolis,    Minn.      Secy., 
H.   H.    Norris,    Cornell    University,    Ithaca,    N.    Y. 
AMERICAN   SOCIETY   FOR   TESTING   MATERIALS. 

June  24-28.     Annual  convention  at  Atlantic  City.  N.  J.    Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 
CANADIAN  ELECTRICAL  ASSOCIATION. 

June   25-27.      Annual   convention   at   Toronto,    Ont.      Secv..   T. 
S.  Young,   220  King  St.  West,   Toronto.   Ont. 
AMERICAN  INSTITUTE    OF   CHEMICAL   ENGINEERS. 

June   25-28.      Semi-annual    meeting   at    Boston.    Mass.      Secy., 
J.    C.    Olsen,    Polytechnic   Institute,    Brooklyn,    N.    Y. 
AMERICAN    SOCIETY    OF    HEATING     AND     VENTIL.^TING 
ENGINEERS. 
July  17-19.     Annual  summer  meeting  at  Buffalo,  N.  Y.    Secy., 

E.  A.  Scott,   29  W^   39th  St.,  New  York  City. 
INTERN.\TIONAL  GEOLOGICAL  CONGRESS. 

Aug.    7-14.      Twelfth   annual    session   at   Toronto,   Ont.      Gen- 
eral   Secy.,    R.    W.    Brock,    Director    of   Geological   Survey 
of    Canada,    Ottawa,    Ont. 
THE   TRAVELING   ENGINEERS'   ASSOCIATION. 

Aug.  12-16,     Annual  convention  at  Chicago,  111.     Secy.,  W.  O. 
Thompson,    New    York    Csntral    Car    Shops,    East    Buffalo, 
N.   Y. 
Conference    on    the    AVei|?ht8    and    MeaNures    of    the    United 
States — The   eighth    annual   conference   was   held   in   Washing- 
ton.   D.   C,   May    14-17.      Papers  were    read    on    the    "Testing   of 
Gas  Meters."  by  M.   H.  Stillman,  of  the  U.  S.   Bureau  of  Stand- 
ards: "Testing  of  Water  Meters,"   by  W.   P.   Stutz,  of  the  U.  S. 
Bureau  of  Standards;   "The  Design  of  Scales,"  by  A.  Bousfield, 
Chief    Engineer    of    the    E.    &    T.    Fairbanks    Co.;   and    "Experi- 
ments   on    Scales    and    'U'eighing,    and    Technical    Features    I'f 
Scale  Action  and   Construction,"   by  C.   A.   Briggs,   of  the  U.   S. 
Bureau    of   Standards. 

American  Society  of  Testing  Materials — The  Nominating 
Committee  has  prepared  the  following  ticket  for  the  election 
of  officers  for  the  ensuing  year,  to  be  voted  on  at  or  before 
the  first  day  of  the  annual  meeting,  Atlantic  City,  N.  J.,  June 
24-28,   1913: 

President:     A.  N.  Talbot,  University  of  Illinois. 

2d  Vice-Pres:     Richard   Moldenke,   Watchung,  N.  J. 

New  members  of  Executive  Committee: 

Wm.    H.    Bixby,    John    Brunner,    F.    H.    Clark,    Albert 
Sauveur. 
The  present  1st  Vice-President,  A.  W.  Gibbs    (Pennsylvania 
R.R.),  remains  in  office  until   1914,   as  do   the   four   1914   mem- 
bers of  the  Executive  Committee. 

American  InHtitnte  of  Electrical  BniclneerH — At  the  annual 
meeting  of  the  Institute,  held  May  20,  the  Committee  of  Tell- 
ers reported  the  following  officers  elected  by  letter  ballot: 
President,  C.  O.  Mailloux,  of  New  Y'ork;  Vice-Presidents,  H.  H, 
Barnes,  Jr.,  of  New  Y'ork,  J.  A.  Lighthipe,  of  Los  Angeles,  Calif., 
C.  E.  Scrlbner,  of  New  York;  Managers,  B.  A.  Behrend,  of 
Boston,  Mass.,  Peter  Junkersfeld,  of  Chicago,  111.,  H.  A.  Lard- 
ner.  of  San  Francisco,  Calif.,  and  L.  T.  Robinson,  of  Schenec- 
tady, N.  Y.;  Treasurer,  G.  A.  Hamilton,  of  New  Y'ork.  It  was 
announced  thiit,  at  the  recent  meeting  of  the  Board  of  Di- 
rectors,   F.    L.   Hutchinson    had    been   reappointed   secretary. 

The  report  of  the  Board  of  Directors  made  at  this  meet- 
ing showed  a  total  membership  of  7654,  a  gain  of  195  during 
the  year.  The  number  Is  divided  Into  five  honorary  members, 
316  fellows,  847  members,  6486  associates.  The  cash  receipts 
of  the  year  were  given  as  $112,982  and  the  total  disburse- 
ments as  $118,186.  The  total  assets  v/ere  placed  at  $683,036, 
while  the  liabilities,  including  mortgage  on  the  Joint  societies 
building,  current  liabilities  and  sptclal  funds  amount  to  $89,- 
852.34. 
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♦  Denotes  an  item  reKardlnpr  work  advoitlsod  In  Engineering  News.      +  Denotes   contract   awarded.      The    names   of  suc- 
cessful   contractors   are   set    In   CAriTALK. 


LKVKK  WORK 

In  the  next  30  to  GO  days,  bids  will  be  received  for  levee 
construction  alonsr  the  Mississippi  River  between  Cairo  and 
the  White  River,  to  the  extent  of  about  $S00.000  worth  of 
work,  to  be  performed  in  several  contracts  running  from 
6  to   IS   months. 

It  Is  possible  that  work  of  similar  character  will  be  let 
during  the  season  of  1914  and  thereafter  for  a  number  of 
years,  perhaps,  to  the  extent  of  several  millions  of  dollars 
per   year. 

The  work  consists  of  levee  construction  along  the  cus- 
tomary lines,  and.  although  heretofore  performed  by  teams, 
it  is  highly  desirable  that  machine  work,  as  well  as  team 
work,  should  be  encouraged  by  reason  of  the  largely  in- 
creased quantities  likely  to  be  involved,  and  the  fact  that  the 
work  will  probably  be  let  in  continuous  stretches  of  many 
miles.  Heretofore  animal  labor  has  necessarily  been  used 
almost  exclusively,  by  reason  of  the  noneontinuity  of  the 
work,  involving  excessive  expense  in  moving  machine  equip- 
ment from  place  to  place. 

RAIL.AVAYS 

+Pennt<ylvania — Philadelphia  &  Reading  Ry. — This  com- 
pany has  decided  to  construct  a  new  low-grade  freight  line 
at  Wayne  Junction.  Work  upon  the  improvement  will  start 
at  once,  the  contract  having  been  awarded  to  C.  P.  BOWER, 
Reading.  Penn.  The  new  freight  line  will  leave  the  Richmond 
Branch  at  a  point  between  Germantown  Branch  crossing,  of 
the  Richmond  Branch,  and  Clarissa  St.  Bridge,  over  Richmond 
Branch.  It  will  practically  parallel  Clarissa  St.,  dipping  down 
and  passing  under  Wa>'ne  Ave.  and  Germantown  Ave.  at 
Wavne  Junction  Station:  then  it  will  begin  to  rise,  passing 
over  ISth  St.  Belfield  Ave..  Broad  St.  and  Old  York  Road, 
practically  parallel  to  the  Tabor  Branch,  and  connecting  with 
the  Philadelphia  &  Newtown  Connecting  R.R..  at  a  point  close 
to  the  Tabor  Branch,  just  beyond  Logan  Station.  William 
Hunter,    Philadelphia,    is   Ch.    Engr. 

Virii'inin — Atlantic  Coast  Line  R.R. — See  item  under  North 
Carolina. 

AVest  Virginia — West  Virginia  Development  Co. — This  com- 
pany   is    considering    the    construction    of    .a    railroad    from    a 
connection   with  the  Morgantown   &  Kingwood   R.R..   near  Al- 
■  bright,    for   about   15    miles.      The   Kendall   Lumber   Co..    Pitts- 
burgh.  Penn.,    is   interested. 

South  Carolina — South  Carolina  &  Western  Ry. — This  com- 
pany is  considering  the  construction  of  an  extension  from 
Florence  to  Boston,  S.  C.  W.  R.  Bonsai,  Hamlet,  N.  C,  is 
Pres. 

Seaboard  Air  Line  Ry. — This  company,  it  is  reported,  is 
considering  the  constructions  of  its  line  to  Charleston.  S.  C. 
The  line  will  be  about  3S  miles  in  length.  W.  D.  Faucette, 
Portsmouth.    Va..    is   Ch.    Engr. 

Ploridn — Surveys  will  soon  begin,  it  is  reported,  for  the 
construction  of  a  railroad  from  Arcadia  to  Manatee,  Pla..  a 
distance  of  about  53  miles.  J.  G.  Barkley,  Tampa,  Fla.,  is  in- 
terested. 

Alabama — Tidewater  Securities  Co. — This  company  has 
been  organized  for  the  purpose  of  constructing  a  railroad 
from  Birmingham.  Ala.,  to  Gadsden,  Ala..  60  miles,  and  from 
Birmingham  to  the  Warrior  River,  30  miles.  J.  M.  Dewberry, 
Birmingham,  is  interested. 

MIssiNsippi — Corinth  &  Northwestern  Ry. — This  company 
has  been  organized  and  is  applying  for  incorporation  for 
the  construction  of  a  railroad  from  Corinth,  Miss.,  to  the 
Tennessee  River.  The  office  of  the  company  will  probably 
be  located  at  Corinth. 

+LouiRiana — Alexandria  &  Western  Ry. — This  company 
has  awarded  the  contract  to  H.  J.  COX  &  CO..  Iberia.  La., 
for  grading,  bridging  and  track  laying.  It  is  expected  to 
have  the  road  completed  and  ready  to  operate  by  or  before 
Aug.  1.  This  road  extends  from  Alexandria,  through  the 
Bayou  Rapids  country,  to  a  tract  of  timber  owned  by  the  Bayou 
Rapids  Lumber  Co..  which  is  building  a  large  sawmill.  There 
is  also  a  large  tract  of  timber  owned  by  the  Garden  City 
Lumber  Co.  and  other  concerns.  The  road  will  be  fully 
equipped  with  passenger  cars  and  freight  cars  to  do  busi- 
ness   through    that    section. 

Ohio — Lorain,  Ashland  &  Southern  R.R. —Incorporation 
papers  for  the  consolidation  of  the  Ashland  &  Western  R.R. 
and  the  Lorain.  Ashland  &  Southern  R.R..  under  the  name  of 
the  Lorain.  Ashland  &  Southern  R.R..  with  a  capital  stock 
of  $1,800,000.  have  been  tiled  in  the  office  of  the  Secretary  of 
State  at  Columbus.  J.  P.  Ramsey,  Wellington.  Ohio,  is  Ch. 
Engr. 

Michigan — Pere  Marquette  R.R. — This  company  will  com- 
mence work  at  once  on  the  construction  of  its  proposed  line 
between  Pentwater  and  Ludington,  Mich.,  a  distance  of  about 
18  miles.  It  is  reported  that  the  extension  will  cost  about 
$1,000,000.     A.  L.  Grandy,  Detroit,  Mich.,  is  Ch.  Engr. 

South    Dakota — Chicago,    Milwaukee  &    St.    Paul    Ry. — This 

company,   it  is  reported,   is  considering  the  construction  of  a 

branch  line   to  Flandreau,   S.   D.     C.   F.  Loweth,  Chicago,   111., 
is  Ch.   Engr. 


South  Dakota  Central  Rv. — This  company  Ib  considering 
the  construction  of  a  line  from  Watertown,  .S.  D.,  to  Haiikiri- 
son,  N.  n..  a  distance  of  about  125  miles.  O.  W.  McArlhur, 
Sioux   City,    B.   D.,    is  Gen.   Mgr. 

North  Dakota — South  Dakota  Central  Ry. — See  item  under 
South   Dakota. 

MlNMourl — St.  Louis  &  San  Francisco  R.R. — This  company 
has  deeiiieil  to  improve  its  Clipton  Branch,  connecting  Spring- 
field witli  Kansas  City.  The  road  will  be  reballasted  and 
laid  with  new  75-lb.  steel.  F.  G.  Jonah,  St.  Louis,  Mo.,  is 
Ch.    Engr. 

Texan — International  &  Great  Northern  Ry. — This  company 
has  made  application  to  the  State  Railroad  Commission  for 
|)ermission  to  issue  bonds  for  $780,000  for  additions  and  bet- 
terments. It  is  stated  that  if  the  bonds  are  issued  the  pro- 
ceeds will  be  used  to  imi>rove  the  physical  condition  of  ihe 
property,  particularly  that  part  between  San  Antonio  and 
Laredo.  Tex..  150  miles.  O.  H.  Crittenden,  Houston.  Tex.,  le 
Ch.    Engr. 

Matador  &  Northern  R.R. — This  company  has  been  organ- 
ized for  the  i)urpose  of  constructing  a  railroad  from  a  poini 
on  the  guanah.  Acme  &  Pacitlc  Ry.  to  Memphis.  Tex.,  ,' 
distance  of  about  75  miles.  It  is  announced  that  this  firs' 
division  will  be  constructed  immediately  an<l  that  it  ii 
planned  to  then  extend  the  road  north  from  Memphis  to 
Canadian,  a  further  distance  of  about  100  miles,  where  con- 
nection will  be  made  with  the  AtchLson,  Topeka  &  Santa  F4  Ry. 

The  construction  of  a  railroad  from  Ennis,  Tex.,  to  a  con- 
nection with  the  Texas  &  Brazos  Valley  Ry.  at  either  Bard- 
well  or  Emhouse.  Tex.,  is  under  consideration.  B.  M.  Thomas, 
Ennis.  Tex.,  is  interested.  The  line  will  be  about  50  miles 
in   length. 

Arizona — H.  M.  Daley  and  others,  of  Bisbee,  Ariz.,  are 
considering  the  construction  of  an  incline  railroad  up  one 
of  the  mountains  on  the  south  side  of  Bisbee.  It  is  esti- 
mated   that    about    $100,000    will    be    spent. 

Arizona — Chicago,  Rock  Island  &  Pacific  Ry.  and  El  Paso 
&  .Southwestern  Ry. — These  companies  are  considering  the 
construction  of  an  extension  to  their  lines  from  Tucson, 
Ariz.,  via  Phoenix.  Ariz..  Yuma,  Imperial  Valley  and  San 
Diego,  Calif.,  to  Los  Angeles.  Estimated  cost,  $40,000,000.  J. 
L.  Campbell.  El  Paso,  Tex.,  is  Engr.  M.  W.,  El  Paso  &  South- 
western Ry.,  Western  Division. 

Oregon — Columbia  &  Nehalem  River  R.R. — This  company 
will  issue  $875,000  of  bonds  for  the  construction  of  its  pro- 
posed line  from  a  point  on  the  Columbia  River,  near  Wo63s 
Landing.  Ore.,  to  the  Nehalem  River,  a  distance  of  31   miles. 

California — Southern  Pacific  Co. — This  company  will  con- 
struct a  five-mile  cutoff  from  West  San  Jose,  Calif.,  to  the 
present  coast  line  near  the  Oak  Hill  cemeteries.  W.  Hood, 
San  Francisco,  Calif.,  is  Ch.  Engr. 

California— Atchison.  Topeka  &  Santa  F#  Ry. — This  com- 
pany contemplates  building  a  branch  road  from  Reedley, 
through  the  Kings  River  Canon.  G.  W.  Harris,  Los  Angeles, 
Calif.,   is  Ch.   Engr. 

EMOCTniC   RAILW.WS 

liBwrenee,  MasN. — The  Bay  State  St.  Ry.  Co.  is  planning 
an  expenditure  of  $SS.000  for  double-tracking  portions  of  its 
line  in  Lawrence.      David    Bruce  is  Division   Supt. 

Oxford,    Mans The    Worcester    Consolidated    St.    Ry.    Co.    is 

considering  plans  for  the  construction  of  an  electric  railway 
in   Oxford.      H.    C.    Page,    Worcester,    is    Gen.    Mgr. 

AVaterljury.  Conn. — The  Waterbury  &  Milldale  Tramway 
Co.  has  completed  surveys  for  the  construction  of  its  pro- 
posed electric  railv/a^■  from  Waterburv  to  Milldale,  about 
eight  miles.  Charles  H.  Clark.  Milldale.  is  Pres.  and  W.  G. 
Smith.    Waterbury.    is   Ch.    Engr. 

Greece,  N.  Y. — The  New  York  State  Rys.  Co.  is  consider- 
ing plans  for  the  construction  of  an  electric  railway  in 
Greece.      B.    E.   Wilson.    Rochester,    is   Gen.    Mgr. 

Hornell,  N.  Y. — Plans  are  being  prepared  by  the  Hornell 
Traction  Co.  for  the  extension  of  its  line  through  North 
Hoinell.     D.  A.  Proctor,  Hornell,  is  Gen.  Mgr.  and  Pur.  Agt. 

JanieNto^vn,  N.  Y. — C.  G.  Mead.  JamestoTvn.  is  interested  in 
the  construction  of  an  electric  railway  from  Hamburg  to 
Jamestown.      Surveys  have  been   started   at  Hamburg. 

Rome.  N.  Y. — The  New  York  State  Rys.  Co.  has  been 
granted  permission  by  the  Public  Service  Commission  to  ex- 
tend its  lines  in  Rome.     E.  J.  Cook.  Rochester,  is  Gen.  Mgr. 

New  Brighton,  Penn. — Plans  are  being  prepared  by  the 
Beaver  Valley  Traction  Co.  for  the  construction  of  about 
three  miles  of  new  track  in  New  Brighton.  W.  H.  Boyce,  New 
Brighton,    is  Supt.   and   Mgr. 

Oxford,  Penn. — Surveys  have  been  completed  by  the  Ox- 
ford, Cochranville  &  Parkersburg  Electric  Ry.  Co.  for  the 
proposed  electric  railway.     N.  R.   Rambo.   Oxford,   is  Ch.  Engr. 

Pottsville,  Penn. — Plans  are  being  prepared  by  the  Potts- 
ville-Shenandoah  Ry.  Co.  for  the  construction  of  an  electric 
railway  to  connect  Pottsville.   Shenandoah  and  Frackville. 

Morgantown,  W.  Va. — The  Morgantown  Interurban  Ry.  Co. 
has   completed    surveys   for   the   construction    of   its   proposed 
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inteiurban    line    to    connect   Morgantown.    W.    Va.,    and    Point 
JIarion,  Penn.,  about  10  miles.     Noted  Apr.  10. 

Parkersbnrg,  \V.  Va. — Th.-  Charleston,  Parkersburg-  & 
Northern  R.R.  Co.  has  secuii-d  the  right-of-way  and  is  mak- 
.ing  preliminary  arrangements  for  the  construction  of  its  pro- 
posed electric  railway  to  connect  Charleston  and  Parkers- 
burg. about  47  miles.  K.  B.  Stephanson,  Parkersburg,  is  in- 
terested. 

Andrewx,  ]V.  C. — The  Hiawassee  Valley  Ry.  Co.  is  being 
organized  for  the  purpose  of  constructing  an  electric  railway 
to  connect  Andrews,  Hayesville,  N.  C,  and  Hiawassee,  Ga., 
about  35  miles.     J.  Q.  Barker.  Andrews,   is  interested. 

Cross  .Vnehor,  S.  C. — The  construction  of  an  electric  rail- 
way to  connect  Cross  Anchor  and  Spartanburg  is  contem- 
plated  by  Daniel  M.   Miles  and  associates. 

■\Vaycros8,  Oa. — Preliminary  arrangements  are  being  made 
by  the  Waycross  St.  &  Suburban  Ry.  Co.  for  the  construction 
of  its  Gilchrist  Park  extension.  A.  B.  Coryell,  Waycross,  is 
Gen.  Supt.   and  Pur.   .-\gt. 

Venice,  Fla. — The  Charlotte  Harbor  &  East  Coast  Electric 
Ry.  Co.  is  considering  plans  tor  the  construction  of  an  elec- 
tric railway  from  Venice  to  Charlotte  Harbor,  about  26  miles. 
W.  J.  Bowling,  St.  Louis,  Mo.,  is  Pres.  and  W.  J.  Epherson, 
Bronson,   Fla.,   is  Vice-Pres. 

Shreveport,  La. — The  Shreveport  Traction  Co.  has  acquired 
the  franchise  and  other  holdings  of  the  Shreveport  Suburban 
Rys.  Co.  which  operates  an  interurban  electric  .line  to 
Centenary  Colleg-e.  The  line  will  be  improved  and  e-xtended. 
W.   A.   Sullivan    is   Gen.    Mgr. 

Somerset,  Ky. — The  Kentucky  Utilities  Co.  is  considering 
plans  for  the  extension  of  its  electric  railway  from  Somer- 
set   to    Burnside,    about    seven    miles. 

Bellaire,  Ohio — Plans  are  being  prepared  by  the  Wheeling 
Traction  Co.  for  the  e.xtension  of  its  electric  railway  from 
Bellaire  to  NefEs  and  its  Bridgeport  line  to  St.  Clairsville. 
George   O.   Nagle,    Wheeling,    W.    Va.,    is   Gen.   Mgr. 

Cleveland,  Ohio — Preliminary  arrangements  are  being 
made  by  the  Cleveland  &  Akron  Short  Line  Rv.  Co.  for  the 
construction  of  its  proposed  26-mile  electric  railway  to  con- 
nect Cleveland,  Akron  and  Barberton.  W.  E.  Hawlev.  New 
England    Bldg..    Cleveland,    is    Ch.    Engr. 

Hammond,  Ind. — The  Union  Ry.  &  Power  Co.  is  malting 
preliminary  arrangements  for  the  construction  of  an  electric 
railway  to  connect  Chicago.  Hegewisch.  AVest  Hammond  and 
Hammond.  Arthur  Jost.  Royal  Insurance  Bldg.,  Chicago, 
HI.,    is   Pres. 

Chicago,  III. — The  Chicago  &  Northern  R.R.  Co.  has  been 
Incorporated  to  construct  an  interurban  railway  to  connect 
Chicago,  Lake  Geneva,  Palatine,  Crystal  Lakes  and  Rich- 
mond. 

Freeport,  III — The  Freeport  Ry.  &  Light  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric  rail- 
way through  Florence  and  Harlem.  A.  J.  Goddard  Free- 
port,   is  Pres. 

Roekford,  III — Plans  are  being  considered  bv  the  Rock- 
ford  City  Traction  Co.  for  double-tracking  its  line  on  State 
St.      W.    C.    Sparks.    Roekford.    is   Gen.    Mgr.    and    Pur.    Agt. 

Davenport,  lona — Surveys  have  been  completed  by  the 
Davenport  &  Muscatine  Ry.  Co.  for  the  extension  of  its  street 
railway  to  North  Muscatine.  J.  R.  Lane,  Davenport,  is  Vice- 
Pres. 

Atchison.  Kan. — The  Doherty  Operating  Co.,  60  Wall  St, 
New  York,  N.  Y.,  is  interested  in  the  constiuction  of  an  in- 
terurban   railway    from    Atchison,    Kan.,    to    St.    Joseph,    Mo. 

Kansas  CiLv,  I. an. — Preliminary  arrangements  are  being 
made  by  the  Kansas  City.  Kaw  Valley  &  Western  Rv.  Co  for 
the  construction  of  its  proposed  electric  railway  from  Kansas 
City.  Mo.,  to  Lawrence.  Kan.,  about  40  miles.  J.  D.  Waters, 
Bonner  Springs,  Kan.,  is  Pres.  and  O.  K.  Williamson  is  Ch. 
Engr.      Noted    May    15. 

Topeka,  Kan — The  Topeka  Ry.  Co.  is  preparing  plans  for 
the  extension  of  its  line  in  Topeka.  A.  M.  Patton,  Topeka, 
is   Gen.    Supt. 

Devils  Lake,  N.  D. — The  Commercial  Club  is  taking-  steps 
toward  the  construction  of  the  proposed  electric  railway  in 
Devils    Lake    and    vicinity. 

Stanherry,  Mo. — The  St.  Joseph  &  Savannah  Rv.  Co.  has 
been  petitioned  to  consider  the  proposition  to  construct  and 
operate  an  electric  railway  fiom  Stanberrv  to  Empire 
Prairie.     J.  H.  Van   Brunt,  St.   Joseph,   is  Gen.   Mgr. 

Pine  llli.«r.  Ark.— The  City  Council  has  granted  a  fran- 
chise to  the  Pine  Bluft  &  Sulphur  Springs  Interurban  Rv. 
D?' «  '  rf^-""'.'""'^'  and  operate  an  electric  railway  in  Pirie 
^  H  ..  ,^!"^  '**  P^""'  "f  ^  proposed  line  to  connect  Pine  Bluft 
nV  «•  !  "r,""'  •^•'!;i"'''^  about  eight  miles.  A.  G.  Russell.  Pine 
Bluff,    is    Pres.      Noted   May    1. 

r-n.l^riVJf,'"'  ^''''•"r^'  '^  announced  by  A.  B.  Axtell.  Ch.  Engr., 
?,nlh\"-J'^  7'T,"°?-  ^°-  V'',''l  ^^C  survey  for  the  proposed  in- 
f^^li.  A?,., •''■'■'.'''''c, '■"'•, ''■.'''•^■.''  "^3"  company  is  to  construct 
I  Jl^  JViK"\l"  ^'""J  '\ntonio  via  S.-guin  and  Lockhart  has 
IV;  „  wl^  1,  ifr^'"  '\"«')n  to  Lockhart  and  that  the  construc- 
I  n,  Th  ^  li.  *'"  «'?'■""''  "n  this  .lO-mile  division  early  In 
h  r.  .  T"'-  '"■'''ance  from  Austin  to  San  Antonio  via  Lock- 
and  Seguln.  according  to  prellmlnarv  survey  Is  92 
miles.  1  he  company  will  also  erect  a  large  hydroelectric 
plant  upon  the  Guadalupe  River  near  Seguin  The  now.  r  fo? 
operating    the    road     will    be    obtained    from    thl.s    pl,ant 

Wichita  Falls,  Tex.— The  Wichita  PaI!->  Traction  Co  U 
preparing  to  construct  a  two-mile  extension  to  Its  line  In 
Mgr    anrrpu",:.   A^n.       "'''^'  '^^"-'"''^  !=''''"«•  '«  Vice-P?es!   Gen 

t.„n,!'*^'l".h?rT7,^''  [^"'""'''la  &  Nehalem  River  Ry.  Co.  will 
Ih  f-,  ,.,3.'kV"U'.  "  T^^^S  '5t 'i' ".'-'"'  '"""ni  Woods  Landing  on 
the  Columbia   River  to   the  Nehalem    River. 

Portland.   Ore.— Plana   are   belnp   considered    bv    the   Port- 

lwh?"n'"r"^  m  J^?.""^'"  "' •  •""••  t*^"  el<"-fl'-  subsidiary  of  the 
.Southern  Paclflc  Co.,  In  Oreson,  for  the  construction  of  180 
miles  of   new   electric   railway.     At   present   the  company   has 


under  construction  lines  from  Canby  to  Molalla,  11.35  miles, 
and  from  Monroe  to  Eugene,  25.2  miles.  Proposed  lines  are 
from  Oswego  to  Hubbard,  21  miles  of  double  track;  Hubbard 
to  Salem,  19.7  miles;  Molalla  to  Silverton,  15.5  miles;  Inde- 
pendence to  McNary,  4.31  miles,  and  Albany  to  Wellsdale,  6.52 
miles.     J.  P.  O'Brien  is  Pres.  and  T.  L.  Billingsley  is  Gen.  Supt. 

Quehec,  Que. — Plans  are  being  prepared  by  the  Quebec 
Ry.,  Light  &  Power  Co.  for  the  extension  of  its  line  to 
Limoilou,    Que.      H.    G.    Matthews,    Quebec,    is    Gen.    Mgr. 

OttaT»-a,  Ont. — The  Ottawa  &  Morrisburg  Electric  Ry.  Co 
is  planning  to  start  work  soon  on  the  construction  of  its 
proposed  electric  railway  to  connect  Ottawa,  Morrisburg  and 
Brockville.  about  26  miles.  J.  G.  Kilt.  Citizens  Bldg.,  Ottawa 
is   Pres.      Noted   Feb.    6. 

Scarboro,  Ont — A  franchise  has  been  granted  to  the 
Toronto  &  Eastern  Ry.  Co.  to  construct  and  operate  an  elec- 
tric   railway   in    Scarboro. 

Fdmonton,  Alta. — Preliminary  arrangements  are  being 
made  by  the  Edmonton,  Stony  Plain  &  Wabamun  Rv  Co 
for  the  construction  of  its  proposed  railway  to  connect  Ed- 
monton. Stony  Plain  and  Wabamun.  about  40  miles  E  S 
McQuad.    Edmonton,    is    interested. 

Taher,  Alta.— The  Taber  Transit  Co.  will  soon  be  ready 
to   award    contracts   for   the   construction    of  its   proposed    line 

}^^ni^'^'-c^'^^Z: """  ^°"  ""'''■■  ^-  o-  ^-"-''- 

LIGHT,  HEAT  AND  POWER 

firanlteviiie,  Vt.--Plan3  are  being  prepared  by  the  Con- 
solidateo  Lighting  Co.  for  the  construction  of  a  substation 
at  Graniteville  to  furnish  electricity  in  the  vicinity  H  Lar 
rabee.   Moiitpelier,  is  Mgr.,   Pur.   Agt.   and   Supt. 

Brockton,  Mass. — The  Brockton  Gas  Light  Co.  is  consider- 
ing plans  for  the  proposed  improvements  it  will  make  to  it>s 
gas   plant. 

Fall  River,  Mass. — The  American  Printing  Co.  will  build 
a   power   plant   in   connection   with    its   establishment. 

t;-  i?"",^"'''''  ^y^t"\--r71^^  Powers  Construction  Co.,  Shelburne 
Falls,  Mass..  will  build  a  tower  line  from  the  new  transformer 
station  of  the  Consolidated  St.  Ry.,  at  Millbury,  to  Oxford 
Mass.  ■ 

Hartford,  Conn. — See  item   under  Buildings. 

Albany,  iV.  Y. — Press  reports  state  that  a  bill  has  been 
signed  appropriating  ?21,500  for  the  construction  of  a  power 
plant  in  connection   with    the   reconstruction   of   the  Capitol. 

•  Bin;;:hamton.  N.  Y.— Llids  will  be  received  by  the  State 
Hospital  Commission  at  Albany,  N.  Y.,  until  3  pm  June  4 
for  the  reconstruction  of  the  electric-light  system  at  the 
Binghamton  State  Hospital,  Binghamton.  T.  E  McGarr  is 
Secy,   of  the  Comn. 

Brooklyn,  N.  Y. —  (OfRcial) — Bids  will  be  received  until  11 
a.m.,  June  2,  by  the  Dept.  of  Education.  Park  Ave.  and  59th 
St.,  Manhattan,  for  Item  1,  installing,  heating  and  ventilating 
apparatus.  Item  2,  installing  temperature  regulation,  and 
Item  3.  installing  electric  elevators  in  Bay  Ridge  High  School 
on  the  westerly  side  of  4th  Ave.,  between  67th  and  Senator 
•sts..   Borough   of  Brooklyn.     C.    B.   T.   Snyder  is  Supt. 

Brooklyn,  IV.  V. — Bids  will  be  received  until  3  p.m..  May 
29,  by  the  Dept.  of  Parks,  Arsenal  Bldg..  Fifth  Ave.  and  64th 
St.,  Manhattan,  for  installing  the  steam-heating  apparatus  for 
the  second  part  of  greenhouses  tor  the  Brooklyn  Botanic 
Garden,  situated  on  Washington  Ave.,  opopsite  Crown  and 
Montgomery   Sts.      Charles   B.   Stover   is   Comr. 

IVew  York,  N.Y.— (Official)— Bids  will  be  received  until 
11  a.m..  June  10.  by  the  Board  of  Water  Supply,  165  Broad- 
way, for  Contract  93,  for  the  construction  of  a  complete  tele- 
phone-transmission line,  approximately  65  miles  in  length 
along  the  Catskill  Aqueduct,  between  Ashokan  Reservoir  iii 
Ulster  County,  and  Croton  Reservoir,  in  Westchester  County 
New  York.  The  work  includes  a  submarine  crossing  at  the 
Hudson    River.      Charles    B.    Strauss    is    Pres. 

Neiv  York,  N.  Y. —  (Official) — Bids  will  be  received  bv  the 
President  of  the  Borough  of  Manhattan,  at  the  offices.  Com- 
missioner of  Public  Works.  21  Park  Row,  until  2  p.m  June 
4,  for  furnishing  all  the  labor  and  materials  for  furnishing 
and  installing  an  electric  elevator  and  all  work  incidental 
thereto  in  the  County  Court  House,  Chambers  St.,  City  Hall 
Park.      George  McAneny  is  Pres. 

Nicetown,  Penn. — Plans  are  being  prepared  for  the  con- 
struction of  a  power  plant  at  Nicetown  for  the  George  W 
Blabon  Co.  The  structure  will  be  one  story,  85x79  ft  and 
will    cost,    $20,000. 

Ocean  City,  Md — Henry  T.  Moore,  representing  the  Del- 
marvia  Utilities  Co..  has  applied  to  the  Public  Service  Com- 
mission for  permission  to  construct  and  operate  an  electric- 
light  plant  at  Ocean  City. 

Spencer,  N.  C. — At  a  recent  election,  bonds  for  $50,000  were 
vote  1  for  the  construction  of  an  electric-light  plant  and 
water  system.     John  T.  Scott  is  Mayor. 

V.'nshinKton,  N.  C. — Bonds  for  $20,000  have  been  voted  for 
the  improvement  of  the  municipal  electric-light  plant. 

+rolumhla,  S.  C. —  (Official) — Bids  were  received  by  the 
Building  Committee  of  the  Board  of  Trustees  of  the  Universit\ 
of  South  Carolina,  May  15.  for  the  installation  of  a  central- 
heating  plant  at  theinstitution,  as  follows:  W.  B.  GUIMARIN 
■ft  CO.,  Columbia.  $14,322  (awarded  contract);  Pco  Hardware 
&  Supply  Co..  $14,850:  Raleigh  Iron  Works,  $16,735:  B.  Mac- 
Kenzie,  steam,  $19,760;  R.  MacKenzie.  hot  water,  $13,250; 
Evans-.Mmirall    Co..    hot    water.    $19,175.      Noted    May    8. 

.lonesville,  S.  C. — The  proposition  to  issue  $22,000  of  bonds 
for  the  construction  of  a  municipal  electric-light  plant  and 
water  system    Is   under   consideration. 

Buford,  «a. — The  Georgia  Ry.  &  Electric  Co.  is  preparing 
plans  for  the  reconstruction  of  Its  power  plant  at  Buford. 
whUh  was  recently  destroyed  by  fire.  W.  H.  Smaw,  Electric 
and  Gas   Bldg..   Atlanta,   is   Pur.   Agt. 

Sarasota,  Fla. — The  Installation  of  additional  equipment 
in  its  plant  Is  contemiilated  by  the  Sarasota  lee  &  Electric 
Co.     R.    E.   Ludwig,    Sarasota,    is   Secy.   and.Mgrr. 
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\l  t-evllle.    Aln.— Plans    arc    btiiic    prepared    by    the    Allce- 

ville   Kleitrk-  Lo-   f"r  the  construction  of  an  .•lectrlc-Ilifht  and 
power   plant  at  AllceviUc.      Estimated   cost,    »S000. 

Itnynr.  Ln. — The  proposition  to  expend  $15,000  for  the  Im- 
provement of  the  municipal  electric-light  and  water  plant 
at  Uayne  is  under  consideration. 

ClDflnnatl,  Ohio — The  Cincinnati  Power  Co,  a  now  com- 
pany, lepresented  by  Attorneys  Homy  Bently  and  Wm.  H. 
Ment.  of  Cineinnuti,  has  instructed  Sterner,  Huches  &  Alves 
Archs..  to  prepare  plans  for  a  series  i>f  Independent  powei 
plants.  The  plan,  il  is  understood,  calls  for  the  building  ol 
small  plants  in  all  sections  of  the  cltv  where  necessary,  and 
a  campalKn  has  been  conducted  to  secure  customers  for  power 
The  corporation  has  a  capitalization  of  but  $10,000. 

ClFvelantl,  Ohio— Bids  will  be  received  by  W  J  Sprlne- 
horn.  Dir.  Pub.  Ser.,  until  noon.  June  3.  tor  furnishing  a 
steam  engine  and  irenerator  for  the  CoUinwood  station  of 
the  municipal  electric-liprht  plant. 

C'olumlMiH.  Ohio — Bids  will  be  received  bv  S.  A.  Kinnear 
Dir.  Pub.  Ser.,  until  June  10,  for  the  installa'tion  of  an  orna- 
mental lighting  system   on  various  streets. 

rolnmbUN,  Ohio — Bids  will  be  received  bv  the  Director  of 
Public  Service  until  June  10.  for  purchasing"  eight  l>()llers.  Is 
ft.  long,  with  44  four-inch  flues,  and  for  eight  boiler  fronts 
buckbars,  safety  valves  and  grate  bars  located  at  the  old 
\\  est   Side    Pumping   Station   on   West   Spring   St. 

Dnyton,  Ohio — The  Dayton  Gas  Co.  has  been  authorized 
by  the  State  Public  Service  Commission  to  issue  $100,000 
bonds  to  repair  immediately  the  property  of  the  company 
that  was  damaged   by   the   flood. 

Norwalk.  Ohio — Press  reports  are  to  the  effect  that  the 
City  Council  has  authorized  the  Director  of  Public  Service  to 
take  the  necessary  steps  for  the  construction  of  a  municipal 
electric-light    plant. 

Steubenvllle,  Ohio — The  Chamber  of  Commerce  is  consider- 
ing plans  for  the  installation  of  an  ornamental  street-light- 
ing system   throughout  Steubenvllle. 

Hnntington,  Ind. — .\n  election  will  soon  be  held  to  vote  on 
the  proposition  to  issue  $75,000  in  bonds  for  the  installation 
of  equipment  in  the  municipal  electric-light  plant.  H.  L. 
Toung  is  City  Clk. 

AVineate.  Ind. — The  proposition  to  install  an  electric- 
lighting  system  in  Wingate  is  under  consideration  by  the 
city   authorities. 

Elliott,  III. — A  franchise  has  been  granted  to  the  Central 
Illinois  Utilities  Co.  to  construct  and  operate  an  electric  svs- 
tem  in  Elliott.     J.  C.  Beker,  Piper  City.   III.,   is  Local  Mgr. 

SheOleld.  III. — The  property  of  the  Sheffield  Electric  Light 
Co.  has  been  purchased  by  the  American  Gas  Co.,  of  Phila- 
delphia. Penn.  Considerable  improvements  are  planned  by 
the   new   owners. 

Sheboygan.  \A'is — The  Common  Council  is  agitating  the 
constructii.^n   of   a   municipal   electric-lighting   plant. 

Cedar  RapidH,  lona — Ira  G.  Hedrick,  Consult.  Engr..  Krn- 
sas  City,  Mo.,  in  a  report  submitted  to  the  City  Council,  recom- 
mended the  construction  of  a  power  dam  and  plant  to  cost 
$200,000. 

Clinton,  Iowa — Plans  are  being  prepared  by  the  Clinton 
Gas  &  Electric  Co.  for  the  installation  of  additional  equip- 
ment in   its  power   plant.      H.   B.    Dewell.    Clinton,   is   Supt. 
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made  for  the   enlargement   and   installation   of  new  eq^uipment 
in   the   municipal   electric-light    plant.      A.    E.    Loring   is   Engr. 

Menio,  Iowa — Plans  are  being  considered  by  George  C. 
Buckley  &  Co..  owners  of  the  local  electric-light  plant,  for 
the   improvement   and    enlargement    of   the  plant. 

Monona*  I 

at  Monona    is 

^lontrose.  lo-iva — G.  Vandyke  is  interested  in  the  proposi- 
tion to  construct  and  operate  an  electric-light  plant  at 
Montrose. 

>Iount  .Ayr,  loM-n — Plans  are  being  considered  by  the 
Mount  Ayr  Lieht  &  Power  Co.  for  the  enlargement  of  its 
plant  and  the  installation  of  additional  equipment.  R.  M. 
Lewis    is   Mgr. 

AVaterloo,  Iowa — Plans  are  being  considered  bv  the  Citi- 
zens Gas  &  Electric  Co.  for  an  expenditure  of  $600,000  for  the 
construction  of  a  new  plant  and  the  improvement  of  its  sys- 
tem.    Austin  Burt,  Waterloo,  is  Mgr. 

MartiMon,  Minn. — Plans  are  being  considered  for  the  in- 
stallation of  additional  equipment  in  the  local  electric-light 
plant.     J.   C.   Bang   is   Supt. 

Montevideo.  Minn. — The  Montevideo  Electric  Light  &  Power 
Co.  contemplates  the  construction  of  a  new  power  plant,  to 
cost  approximately  $40,000.  E.  A.  Aspnes,  Montevideo,  is 
Mgr. 

Madison,  Kan. — Bids  will  be  received  by  the  city  until 
Mav  Ifi  for  the  construction  of  a  municipal  electric-light  and 
water  plant.  Rollings  &  Westover.  Midland  Bldg.,  Kansas 
City,    Mo.,    are   Consult.    Engrs. 

Texcott.  Kan. — Rollins  &  Westover.  Midland  Bldg..  Kansas 
Citv.  Mo.  h-\ve  been  retained  as  consulting  engineers  in  con- 
nection with  the  proposed  construction  of  a  municipal  elec- 
tric-light  system   at   Tescott.      Estimated   cost,   $22,000. 

Benedict,  »1». — The  Town  Council  is  considering  plans  for 
the  reconstruction  of  the  entire  electric-light  system.  O.  B. 
Canfield    is   Mgr.    of   the    electric-light    plant. 

Sidney,  >reb. — The  Citv  Council  is  considering  the  proposi- 
tion to  issue  $22,000  of  bonds  for  the  construction  of  an 
electric-light   and    power   plant. 

AVisner,  Xeli. — Preliminary  arrangements  are  being  made 
for  changing  the  municipal  electric-lighting  system  from  di- 
rect to  alternating  current.  Paul  Smith  is  Supt.  Lighting 
Dept. 

Hudson,  S.  D. — J.  B.  Bradley  is  interested  in  the  organiza- 
tion of  a  company  to  construct  and  operate  an  electric-light 
plant   at   Hudson. 
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the  construction  of  an  electric-light  plant   here, 

HoiiHton,  Tex,— The  Houston  Gas  Co.  has  obtained  a  fran- 
chise from  the  Uty  Council  for  extending  Its  gas  mains  along 
the  Harrlsburg  Road  and  German  St. 

IVnIel.  Tex,-— Pb-ins  are  l>elng  prepared  for  the  Installation 
>r  an   elictru-llghtlng  system   in   Penlel. 


IniCFrHoli.  Okla. — At  a  recent  election  bonds  for  $5000  were 
voted  for  the  purpose  of  constructing  a  transmission  line  from 
Cherokee  to  Ingersoll.      B.   F.   Blue   Is  Town   Clk. 

Volilant,  Okla. — See  item  under  Water  Supply — Irrigation. 

Twin  FallH,  Idaho— The  Beaver  River  Light  &  Power  Co. 
has  obtained  a  franchise  to  enter  T>vin  Kails,  and  It  will 
spend  »100,000  in  the  city  for  the  work  besides  the  trans- 
mission  lines   trom    Its   plant   on   the   Malad   River. 

Gardnervlllr.  Nev.— The  Truckee  River  General  Electric 
CO.  has  applied  for  a  franchise  to  operate  and  maintain  lines 
in  Genoa.  Nev.,  and  vicinity. 

AVellN,  .Vev. — A  hydro-electric  plant  will  be  erected  bn 
Trout  Creek  at  once  by  John  H.  Crazier  &  Son  to  furnish 
light  and  power  to  Wells  and  vicinity. 

Colvllle,  AVaNh — Preliminary  arrangements  are  being  made 
by  the  .Stevens  County  Power  &  Light  Co.  for  the  construc- 
tion of  a  transmission  line  from  Colvllle  to  Chewelah.  The 
company  will  erect  substations  at  both  places.  I'aul  La  Plant 
IS  in  charge   of   the   work. 

Albany,  Ore. — G.  L.  Rauch.  Portland,  and  associates  are 
considering    the   construction    of   a   gas   plant   at   Albany. 

Baker,  Ore. — The  City  Engineer  is  preparing  plans  for  the 
construction  of  a  municipal  elcctric-light  plant.  Noted 
Mar.   13. 

Fresno.  Calif, — The  San  Joaquin  Light  &  Power  Co.  will 
build  a  transmission  line  between  Porterville  and  Formosa. 
The  line  will  he  a  60,000-volt  transmission  line. 

Fresno.  Calif. — The  San  Joaquin  Light  &  Power  Co.  will 
install  a  lO.OOO-volt  distributing  line  to  supply  the  Barstow 
Colony  with  electric  power  for  pumping  and  domestic  pur- 
poses. The  line  will  be  about  10  miles  long  and  will  be 
built  from  a  point  near  Rolinda  to  the  S:.n  Joaquin  River. 
Laterals  will  be  built  to  the  Individual  consumers  along  the 
line. 

Sacramento.  Calif — The  Southern  Sierras  Power  Co.  has 
been  granted  permission  by  the  State  Railroad  Commission 
to  erect  distributing  lines  in  Kern  County.  F.  A.  Worthlev 
Riverside,    is  Gen.   Mgr. 

+San  Francisco,  Calif. — The  contract  for  the  installation 
of  electric-lighting  fixtures  in  the  10-storv  office  building  tt 
be  erected  on  Bush  St..  for  the  Standard  Oil  Co..  has  been 
awarded  to  the  H.  W.  JOHNS-M.\XVlLLE  CO.,  San  Francisco, 
at  $10,782. 

Port  Dover,  Ont. — The  proposition  to  construct  a  municipal 
electric-light    plant,    to   cost    $40,000.    is   under   consideration. 

ChlKnecto,  X.  S. — Plans  are  being  considered  bv  the  Mari- 
time Coal.  Ry.  &  Power  Co.,  Ltd..  Montreal.  Que.,  for  the  con- 
struction of  an  addition  to  its  power  plant  at  Chignecto. 

Estevan,  Sask. — Plans  are  being  considered  for  the  in- 
stallation of  additional  equipment  in  the  municipal  electric- 
light    plant. 

Edmonton,  .\ita. — Plans  are  being  prepared  bv  A.  J.  Jefters. 
Cit"    .\rch..    for    the    construction    of    a    power    plant,    to    cost 

$8000. 


Lcominlster,  Mass. — Bids  will  soon   be  received  bv   the  city 
for    the    construction    of    the    Whitney    St.    Bridge.      Samuel    H. 
Worcester,   is    Engr.-in-charge. 


Pitch 

Amsterdam,  X 


(Official) — .\t  a  special  election  held  on 
May  22,  the  citizens  voted  to  issue  $100,000  of  bonds  for  the 
construction  of  a  new  bridge  over  the  Mohawk  River,  con- 
necting the  city  proper  with  the  Fifth  Ward.  It  was  also 
voted  to  expend  $10,000  to  replace  a  temporary  span  bridge, 
which  was  washed  out  on  Mar.  27.  P.  F.  Crane  is  Citv  Engr. 
Noted  May  22. 

New  York,  X.  Y. —  (Official) — The  following  bids  were  re- 
ceived. May  22.  by  the  Department  of  Bridges.  Municipal 
Bldg..  for  the  improvement  of  the  Brooklyn  Plaza  of  the 
Manhattan  Bridge:  Northeastern  Construction  Co.,  225  Fifth 
-Ave..  $596,400:  Charles  Meade  &  Co..  163  Broadway.  $619  000: 
A.  L  Guidone  &  Co..  131  East  22d  St..  $622,785:  Snare  &  Ti-lest. 
233  Broadway.  $648,780:  John  C.  Rodgers  &  Son.  271  West 
125th  St..  $644,000:  Cooper  &  Evans.  220  Broadway  $648,248: 
Conners  Bros.  Co..  17  ^\'est  42d  St..  $649,000:  Beaver  Engineer- 
ing &  Contracting  Co..  51  Chambers  St..  $663,660:  Thomas  T. 
Buckley  Engineering  Co..  103  Park  Ave..  $674,999;  P.  J  Car- 
lin  Construction  Co..  1123  Broadwav.  $678,000:  William  P. 
Seaver.  322  Fifth  Ave..  $679,051:  Rockland  Granite  Co..  Rock- 
land. Maine.  $701,800:  Oscar  Daniels  Co..  Woolworth  Bldg., 
$703,000:  Dunbar  Construction  Co.,  444  East  6Sth  St..  $712  000. 
Noted   May   S. 

+Camden,  JT.  J. — The  Board  of  County  Freeholders  has 
awarded  contracts  for  the  erection  of  two  bridges  over  New- 
ton Creek.  Rlnckwood  Turnoike.  to  the  JOHN  EVERWINE 
CONSTRUCTION  CO..  at  $5592  and  $4710.  respectively.  Bids 
were  received   May   12.     Noted  May   S. 

Island    Heights.    N.    J. — The    borough    authorities    have    ap- 
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proved  plans  for  the  construction  of  a  new  bridge  across 
Barnegate  Bay,  between  Island   Heigrhts  and  Seaside   Heights. 

MlllvUle.  >".  J. — The  Cumberland  County  Board  of  Chosen 
Freeholders  is  planning  for  the  construction  of  a  steel  bridge 
over  the  Maurice   River   at  Millville. 

Jersey  City,  X.  J. — See  item  under  Streets  and  Roads. 

Harrlsburg,  Penn. — Bids  will  be  received  until  noon.  June 
5.  by  the  State  Superintendent  of  Public  Grounds  and  Bldgs., 
Capitol,  for  the  construction  of  a  bridge  over  Mahoning  Creek 
at  Macks  Fording,  Armstrong  County.  Samuel  B.  Bambo  is 
Supt. 

Readins.  Penn (Official) — Bids  will  be  received  until  June 

9,  by  the  Commissioners  of  Berks  County,  for  the  construc- 
tion of  the  Stumps  Bridge,  in  Albany  Township,  and  the 
Marion  Bridge,  in  Marion  Township.  Each  will  have  two 
spr.ns,  of  steel  and  concrete.  Charles  Sandes  is  County  Engr. 
^■■otetl   Jan.    16. 

+!!>inithport.  Penn. —  (Official) — The  Board  of  Commissioners 
of  McKean  Countv  has  awarded  a  contract  to  M.  APPLEGATE 
&  SOX,  Bradford,  at  $7000,  for  the  removal  of  the  present 
bridge,  and  the  construction  of  a  new  70-ft.  span,  reinforced- 
roncrete  arch  bridge  over  Marion  Creek.  Bids  were  received 
on  ilar.  28.  G.  A.  Flink,  Trust  Bldg..  Harrisburg,  is  Consult. 
Engr.      Xoted    Mar.    13   and    Apr.    10. 

Tonanila,  Penn. —  (Official) — Bids  will  be  received  until 
June  5.  by  the  Board  of  County  Commissioners,  for  the  con- 
struction of  two  bridges  across  the  Susquehanna  River  at 
Athens  and  Towanda.  They  will  be  of  steel  and  concrete. 
David  A.  Feefe,  Athens,   is  Engr.-in-charge. 

Went  CheHter,  Penn. — Bids  will  be  received  until  June  5, 
by  the  Board  of  County  Commissioners,  for  the  erection  of 
the  following  bridges:  A  steel-girder  bridge,  with  reinforced- 
concrete  floor  and  stone  substructure,  London  Britain  town- 
ship near' Jones  bridge;  bids  to  be  submitted  by  noon;  steel- 
girder  bridge,  with  reinforcel-concrete  floor  and  stone  sub- 
structure. East  Brandvwine  township,  near  Bondsville;  bids 
to  be  submitted  by  1;30  p.m.:  stone  bridge  with  reintorced- 
concrete  floor  of  standard  I-beams,  West  Pikeland  Township, 
near  Upperman's  store.  Bid  to  be  submitted  by  2:30  p.m. 
John   Parker  is  County  Clk. 

't^Baltlmore.    Md (Official) — Bids    for    the    construction    of 

the  Fallswav  Viaduct  above  the  foundation  level  were  opened 
bv  the  Board  of  Awards  on  Mav  21.  The  Claiborne-Johnson 
Co.,  Calvert  Bldg..  were  lov/  bidders  at  $191,000.  The  Elkins- 
Tutts  Construction  Co.,  700  East  Lexington  St.,  were  second 
at  $195,000.  Calvin  W.  Hendricks.  904  American  Bldg.,  is 
Engr.-in-charge.     Noted  May  1. 

li\'a«hlng;tan.  D.  C. — Bids  were  received  as  follows.  May  20, 
by  the  Commissioners  of  the  District  of  Columbia,  for  exca- 
vation an(l  concrete  arch  masonry  in  connection  with  con- 
structing bridges  across  Watts  Branch  in  the  vicinity  of 
Deane  Ave.  and  Grant  St..  N.  E.:  (a)  excavation:  (b)  concrete 
arch  masonrv;  Charles  H.  Tompkins,  Washington,  (a)  '0-.: 
(b)  $6:  William  F.  Cush.  Washington,  (a)  SOc;  (b)  .''•.,5: 
Martin  Dodge.  Landover.  Md..  (a)  35c.;  (b)  $7.50;  Warri-n  F. 
Brenlzer   Co..   Washington,    (a)    50c.;    (b)    $9. 

MorKantown.  ^V.  Va. — The  Board  of  County  Commission- 
ers is  now  having  surveys  made  for  the  location  of  the  (^heat 
River  bridge  at  Ices  Ferry,  Robert  D.  Hennen  is  County 
Engr. 

+.Mablle,  Fla. —  (Official) — The  Board  of  Revenue  of  Mobile 
County  has  awarded  a  contract  to  J.  L.  HENDERSON,  Birm- 
ingham, at  $8199,  for  the  construction  of  concrete  bridges 
and  culverts  on  Hall's  Mill  Road.  The  other  bidders  were: 
A.  E.  Perrv,  Mobile,  $8175;  Gabourv  &  Son,  Jacksonville, 
$8339:  McClain  &  Farragut,  Mobile,  $8584:  Luten  Bridge  Co., 
Birmingham.  $n0Sf,.  Bids  were  received  on  May  19.  Fay 
McClure  Is  County  Highway  Engr.     Noted  May  15. 

Went   Palm    Beafb,   Fla. — Bids  will    be    received    until    June 

3.  by  the  Commlsslonc  ns  of  West  Palm  Beach  County,  for  the 

construction  of  a  bridge  across  Cypress  Creek,  (5eorge  O. 
Butler  Is  Clk. 

.SnordH,  fia. — Bids  will  be  received  until  June  9,  by  the 
Morgan  County  Commissioners  of  Roads  and  Avenues,  at 
Madison,  for  the  construction  of  a  steel  bridge  across  the 
Apalacher  River,  between  Morgan  and  Green  Counties,  near 
Swords.  The  structure  will  be  of  steel,  452  ft.  long,  with  a 
100-ft.  span.     W.   R.  Rearden   Is  Chn. 

(lultmnn,  Mimi — Bids  will  be  received  until  noon,  June  3, 
by  the  Chancery  Clerk  of  Clarke  County,  for  the  building  of 
a  steel  bridge  across  the  Chlckasahay  River  near  Desoto, 
Miss, 

Akron.  Ohin — fOfflclal — Bids  will  be  received  until  11  a.m., 
June  20,  by  the  Board  of  County  Commissioners,  for  the  con- 
struction of  two  new  bridges.  One  will  be  of  concrete,  754 
ft.  long  and  184  ft.  high.  The  other  will  be  of  steel.  780  ft. 
lonn  and  18S  ft  high.     C  L.  Bown  Is  County  Clk.     Noted  May  1. 

rievpland,  Ohio — Bids  will  be  received  until  noon.  June  4, 
by  the  Director  of  I'ublic  Service.  City  Hall,  for  the  erec- 
tion of  Btructural-Hteel  work  for  repairing  the  Praha  and 
Columbus  Road    bridges.      W.   T.   Sprlngborn    Is   Dlr. 

+roiihorton,  Ohio — The  Board  of  County  Commissioners 
has  awarded  a  contract  to  the  CENTRAL  CONCRETE  &  CON- 
STRUCTION CO.,  Canton,  at  $19,900,  for  rebuilding  the  War- 
saw   bridge.      Noted    May    15. 

Klyria,  Ohio — The  City  Engineer  has  been  Instructed  by 
the  City  Council  to  prepare  plans  for  the  construction  of  a 
«lngle-arch.  concrete  bridge,  with  a  30-ft.  roadway,  at  Wnsh- 
Ing'on  Ave.  The  estimated  cost  Is  $60,000.  C,  M.  Theobald 
Is  City  Engr, 

Marietta.  Ohio — The  City  Council  hn«  decided  to  Issue 
bonds  to  the  amount  of  $120,000,  for  the  replacing  of  the 
Putnam  St.    Bridge.      Frank  GateH   Is  City   Engr. 

MpfonnrllMvlllr.  Ohl«> — (Omdal) — All  bids  received  on  May 
12.  by  the  Board  of  Countv  CommiNHloiiers,  ftir  the  construc- 
tion of  the  Stockport  Bridge,  have  been  rp<ectcd.  New  bids 
will  be  received  until  June  9.  J.  E.  Pntternon  Is  County 
Audr. 


Xe»T  Baltimore.  Ohio — The  Board  of  County  Commission- 
ers Cincinnati,  has  approved  an  estimate  of  $90,169  as  the 
co>!t  of  a  permanent  bridge  over  the  Great  Miami  River  at 
New  Baltimore.  It  will  be  465  ft.  long  and  have  a  25-ft. 
roadway.  The  superstructure  of  the  new  bridge  will  cost 
$64,914, 'and    the   abutmtnts    $25,254.     Albert    Reinhardt   is   Clk. 

Springfield.  Ohio — Bids  will  be  received  until  June  5,  by 
the  Board  of  County  Commi-ssioners,  for  the  reconstruction 
and  replacement  of  the  following  bridges:  Red  Bridge,  No. 
1423,  over  Mad  River,  on  the  township  road  leading  from 
the  Valley  pile  to  the  National  pike  at  Rockway  in  Spring- 
field Township:  Kobelanz  Bridge,  No.  1016,  over  Mill  Creek  on 
the  Dayton  pike,  in  Springfield  Township;  Baker  Bridge, 
No.  426,  over  Mad  River,  on  the  Tremont  road  in  German 
Township;  Baker  Bridge,  No.  452,  over  Mad  River,  on  the 
Eagle   City  road   in   German   Township. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  June  6, 
by  the  Board  of  County  (Commissioners,  for  the  construction 
of  the  substructure  and  superstructure  of  a  bridge  on  Ban- 
croft St..  over  Ten  Mile  Creek.  Washington  Township.  Charles 
J.    Sanzenbacher   is   County   .\udr. 

AVabash.  Ind. —  (Official) — Bids  will  be  received  until  1 
p.m.,  June  4,  by  the  (Commissioners  of  Wabash  County,  for  the 
construction  of  a  three-span  reinforced-concrete  arch  bridge 
over  the  Mississinewa  River,  near  Somerset,  The  structure 
will  have  a  center  span  of  105  ft.  and  two  end  spans  of  100 
ft.  each.  A.  W.  Grosvenor,  Bank  Block,  Fort  Wayne,  is 
Engr.-in-chai"ge, 

Manitowoc.  Wis. — The  Manitowoc  County  Board  appro- 
priated $27,000  for  bridges  to  span  various  streams  and 
creeks  of  the  county.  The  cost  is  divided  half  way  between 
the  towns  and  the  county  at  large.  The  20  bridges  will  be 
distributed  as  follows;  Gibson,  one;  Gibson  and  Mishicot,  one; 
C'enterville.  one:  Cooperstown,  one:  Two  Rivers,  two;  Mishi- 
cot, one;  Manitowoc,  three:  Manitowoc  Rapids,  one;  Maple 
Grove   and    Rockland,    two;    Meeme,    two. 

Milnatikee,  Wis. — The  Board  of  County  Commissioners  has 
voted  to  have  work  started  on  the  new  concrete  bridge  across 
Root  River,  Port  Washington  Road.  According  .to  an  esti- 
mate of  W.  M.  Torgeson,  state  bridge  engineer,  sulimitted  to 
the  committees.  It  will  cost  $60,000.  The  new  bridge  is  to 
be  285  ft.  long  and  60  ft.  wide.  The  roadway  will  be  40  ft.  in 
width.     There  will   be   four  spans  of  80  ft.    each. 

+Sheboy8;an,  Wis. — The  contracts  for  the  New  Jersey  Ave. 
bridge  have  been  awarded  as  follows;  WISCONSIN  DREDGE 
&  DOCK  CO..  Sheboygan,  substructure,  .?7300;  PELLETT  & 
McMULLEN.  Manitowoc,  superstructure.  .$10,900  for  July 
completion  and  $10,700  for  November.  It  will  be  constructed 
to  be  completed  in  July.  It  will  be  of  reinforced  concrete, 
with  two  end  and  one  central  pier;  220  ft.  long.  32  ft.  wide, 
with  an  IS-ft.  roadway.  C.  N.  Roby  is  City  Engr.  Noted 
May  1. 

Council  Bluffs.  lona — Bids  will  be  received  until  2  p.m., 
June  5,  by  the  County  Auditor,  for  the  construction  of  a  70- 
ft.  pony-truss  steel  bridge,  with  a  concrete  floor.  J.  D.  Han- 
nan    is   Audr. 

Eureka.  Kan — Bids  will  be  received  until  June  3,  bv  the 
Board  of  Commissioners  of  Greenwood  County,  tor  the  con- 
struction of  a  concrete  arch  bridge  over  Honey  Creek,  in  Fall 
River  Township.      Ira   Whipple    is   County    Clk. 

Harper.  Kan. — Bids  will  be  received  until  noon,  June  2, 
by  the  Board  of  Commissioners  of  Washington  County,  for  the 
construction  of  six  bridges  in  various  parts  of  the  county, 
R.    P.    Chevreaux    is   County   Clk. 

Fargo,  N.  D. — Bids  will  be  received  until  noon,  June  5, 
by  the  auditor  of  Cass  County,  for  the  construction  of  two 
county   bridges.      Addison    Leach   is   County   Audr. 

Fort  Worth.  Tex — Bids  will  be  received  until  June  5.  bv 
•e  Board  of  Commissioners  of  Tarrant  Countv,  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  Johnson's  Sta- 
tion branch  on  Dallas  Road,  near  Arlington.  J.  A.  Mulholland 
Is    County    .^udr. 

Houston,  Tex — An  election  of  taxpayers  will  be  held 
.July  1.  to  vote  on  the  proposition  of  issuing  $1,200,000  of  bonds 
for  the  construction  of  new  bridges  and  for  paving  additional 
streets.  The  amount  of  the  bridge  bonds  will  be  $400,000, 
and  of  the  street-paving  bonds,  $800,000.  Frank  L.  Dormant 
is  City  Engr. 

Lufkin,  Tex. —  (Official) — The  Commissioners  Courts  of 
Angelina  and  Nacogdoches  Counties  have  retained  P.  A.  Mc- 
Carthy, of  the  engineering  firm  of  P.  A.  McCarthy  &  Sons, 
Consulting  Engineers,  Lufkin.  to  make  surveys  and  'soundings 
for  bridge  site  over  the  Angelina  River,  in  the  vicinity  of 
Spradley's  ferry,  and  prepare  plans  and  estimate.s.  This  is 
in  line  with  the  plans  for  a  public  highway  between  Lufkin 
and  Nacogdoches.  Preliminary  surveys  already  made  indi- 
cate that  a  span  of  125  ft.  will  be  required  over  the  river 
channel,  and  about  2300  ft.  of  approaches  on  the  Angelina 
County  side. 

BrlKham  City,  Utah— The  Board  of  County  Commissioners 
has  authorized  the  immediate  construction  of  the  following 
bridges;  One  over  Mill  Creek,  just  west  of  Honevville;  one 
over  Beaver  Dam  Creek  at  Beaver  Dam.  one  over  "the  slough 
northwest  of  Brigham.  one  over  Salt  Creek,  just  north  of  the 
in'l""'?'...^^'"'"''. ,","!'  ""'^  '"  ^P'^"  Box  Elder  Creek  In  Mantua. 
The   bridges    will    have   a    20-ft.    driveway. 

Salt  I-nkc  City.  I'tah — Bids  will  be  received  until  10  a.m., 
June  2,  by  the  Board  of  County  Commissioners,  for  the  con- 
struction of  either  one  or  two  reinforced-concrete  bridges 
and  one  concrete  arch.      L.  P.   Palmer  is  County  Clk. 

navenport.  Wash.— Bids  will  be  received  until  June  4,  by 
the  Board  of  f^ounty  Ciunmis.sioners.  for  the  construction  of 
four  steel  bridges  as  follows:  One  bow-string,  truss-steel 
br  dge.  fio  ft.  long  and  IS  ft.  wide;  one  bow-string  truss  steel 
MilKv  100  ft.  long  and  18  ft.  wide,  both  to  be  erected  across 
^Ji^Vi  V''"'  "'^?''  f^PJiiK'"':  one  bow-string,  truss,  steel  bridge, 
80  ft.  long  and  IS  ft.  wide,  four  miles  south  of  Almlra,  an(i 
one  40-ft.  steel  bridge  l.s  ft.  wide,  i%  miles  west  of  Daven- 
port.     C.   C.   Leet-    Is   County    Clk. 

+  r,phrata.  Wash. — The  EVERETT  CONSTRITCTTON  CO.. 
Kvi-rett.  Wash.,  at  $9,494,  was  recently  awarded  the  contract 
for    the    construction    of   a    bridge    across    Moses    Lake       Other 
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bIddiTs  wico:  Nettlpton.  Bruce  &  Kschbnch.  »957B;  Amerlciin 
rill"  Driving  Co.,  $11,000;  S.'iiirll.v  iirUlKi-  To.,  $U,!I50;  Central 
States  Biklse  Co.,  $12,^37;  O.  H.  .Stiuttuii,  J12.14)S;  C.  C.  Bulle, 
$13,150. 

iSrnttle,  WnHb. — Arthur  H.  Dimock.  City  KnKr.,  estlmutea 
the  cost  of  the  proposed  bridce  iicross  the  Kast  VVatorwiiy,  on 
Railroad  Ave.,  at  $612,000.  The  piopoHition  is  at  present  be- 
fore   the    City    Council    tor    authorization. 

MoiU-Hto,  «-iillf.—  (011icial)  — Bills  will  be  received  until 
10  a.m.,  July  7.  by  the  Hoard  of  County  Supervisors,  for  the 
construction  of  an  SOO-ft.  reinforceil-eonerete  trestle,  the 
removal  of  the  present  trestle  and  the  construction  of  400 
ft.  of  temporary  trestle.  The  structure  will  be  of  the  prlrder 
type,  40  ft.  center  to  center,  and  will  require  2600  cu.yd.  of 
concrete,  150  tons  of  steel  and  240  concrete  piles.  It  win 
cross  the  San  Joaquin  River.  E.  H.  Anni>ar  Is  County  Surv. 
Noted  May   15. 

WATER    SUPPLY — IKKKiATlUN 

AKBwnm,  MiixM. — The  town  has  made  an  arrangement  with 
the  city  of  .Sprinsfleld  for  a  supply  of  water.  The  town  will 
lay  a  system  of  pipe  lines,  estimated  to  cost  $100,000.  E.  A. 
Kellogg.  John  Merrill  and  H.  E.  Dordurtha  compose  the  com- 
mittee in  charge  of  the  project.     Noted  May  22. 

+  lloiitoii,  MasH. —  (Offlclal) — Bids  for  relaying  water  mains 
in  Newbury.  Marlborough  and  Fairfield  Sts.,  were  received  by 
the  Departfent  of  rublie  .Service,  May  16.  as  follows:  JOHN 
T.  SHEA.  JR..  $513S  (awarded  contract);  Thomas  Burke. 
$5265;  Anthony  Baruffaldl.  $5301;  M.  De  Sisto  &  Co..  $5771;  R. 
CartuUo.    $6344.      Noted    May    15. 

♦  The  contract  to  furnish  30  tons  of  12-t.i..  75  tons  of  16-in.. 
and  SO  tons  of  36-in.  cust-iion  llexlble  water  pipe  has  been 
award.'d  bv  the  Supply  Departnunt  to  the  PLdRENCE  IRON 
WORKS  at  $36.70,  $39.20  and  $411.20  for  the  three  sizes.  Other 
bids  were;  U.  S.  Cast  Iron  IMpe  &  Foundry  Co..  $40.  for  all 
sizes;  Warren  Foundry  &  Machine  Co..  $52.50.  for  all  sizes; 
Chas.   H.   Slattery   is  temporary   Supt.   of  Uept. 

Cniiti>n,  Mbhs. — The  city  contemplates  laying  about  10.500 
ft.   of  6-in.  c.-i.   water  pipe.      Frederick   Endicott  Is  City   Engr. 

East  Brtdgewater,  MnHt*. — Bids  are  being  received  by  the 
"Water  Commissioners  for  the  construction  of  one  mile  of 
10-in.   and    two    miles    of   6-ln.    water   mains. 

Pall  River.  Mass. — Bids  for  furnishing  a  6.000.000-gal. 
pumping  engine  were  received  by  the  Watuppa  Water  Board. 
Apr.  30.  as  follows:  Piatt  Iron  Works.  Dayton.  Ohio.  $16,680 
to  $28,650;  International  Steam  Tump  Co..  New  York.  $15.- 
900  to  $28,000:  Allis-Chalmers  Co..  Milwaukee.  Wis..  $18,500; 
Nordberg  Mfg.  Co..  Milwaukee,  $16,000;  Epping-Carpenter. 
Pittsburgh.  $15,900;  Power  Equipment  Co..  Trenton,  $12,583: 
R.  D.  Wood  &  Co..  Philadelphia.  $6698  to  $7178.  Noted 
Apr.    24. 

+  North  Attleboro,  Mass (Official) — Bids  for  laying  wa- 
ter mains  In  various  streets  wei-e  received  by  the  city. 
May  12.  as  follows:  (a)  excavation  and  backfilling,  per 
lln.ft.:  (b)  rock  excavation,  per  cu.yd.;  (c)  excavation  be- 
low grade:  (d)  rock  excavation  below  grade:  Antonio 
Magovlro.  North  Attleboro.  (a)  35c.:  (b)  $4;  (c)  50c.;  (d)  $4; 
James  Lavery.  (a)  29c.;  (b)  $3.50;  (c)  54c.;  (d)  $4.25;  Light. 
Heat  &  Power  Corp..  Boston.  Mass..  (a)  42c.:  (b)  $3.50:  Ic) 
54c.;  (d)  $4;  ROCCO  GERM.VNE.  North  Attleboro.  (a)  28c.: 
(b)   $3.25;   (c)   50c.;   (d)   $4    (awarded  contract).     Noted  May   1. 

•  Hartford.  Conn. —  (Offlclal) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  June  24.  for  construct- 
ing the  Nepaug  pipe  line.  The  pipe  line  Is  about  7%  miles 
long,  and  Is  In  the  towns  of  Farmington.  Avon  and  Burling- 
ton. Conn.,  distant  7  to  14  miles  from  Hartford.  Separate 
bids  will  be  received  for  44-in.  riveted  steel.  42-in.  lock- 
bar  or  welded  steel  and  42-in.  c.-i.  pipe  for  the  main  portion 
of  the  line,  but  the  award  will  be  made  for  one  kind  of  pipe 
only.  The  steel  pipe,  at  two  crossings  of  the  Farmington 
River,  will  be  increased  to  46  in.  in  diameter  and  lined  with 
mortar.  The  principal  items  of  Contract  4  are:  For  Bid  1. 
The  furnishing  and  laying  44-in.  riveted  steel  pipe.  %-in. 
plate,  5400  lin.ft.:  furnishing  and  laving  44-in.  riveted  steel 
Pipf.  v's-in.  plate.  33.900  lin.ft.  For  Bid  2.  Furnishing  and 
laying  42-in.  lock-bar  or  welded  steel  pipe,  i^ii-ln.  plate,  39.300 
lin.ft.  For  Bids  1  and  2.  Furnishing  and  laying  46-in.  steel 
pipe.  %-in.  plate,  at  two  crossings  of  the  Farmington  River. 
550  lin.ft.;  lining  46-in.  steel  pipe  with  mortar.  550  lin.ft. 
For  Bids  3.  Laying  42-ln.  c.-i.  pipe,  furnished  bv  the  Board. 
39,850  lin.ft.  For  Bids  1.  2  and  3.  Rock  excavation.  4000 
cu.yd.:  concrete  masonry  for  pipe  casing  and  anchorages;  for 
steel  pipe.  700  cu.yd.;  for  c.-i.  pipe.  100  cu.vd.  Brick  and 
concrete  masonry  for  chambers,  culverts,  etc.;  for  steel  pipe. 
170  cu.yd.;  for  c.-i.  pipe.  100  cu.yd.;  special  work  at  two 
crossings  of  the  Farmlnston  River:  special  work  at  two 
railroad  crossings.  Caleb  Mills  Saville  is  Ch.  Engr.  and  P.  D. 
Berry    Is    Secy.    Bd.    of    Water    Comrs. 

ThompHonvllIe.  Conn. — According  to  press  reports,  the 
ThompsonviUe  Water  Co.  contemplates  the  construction  of  a 
dam  20  ft.  high,  on  the  Crombie  property.  The  dam  will  create 
a  reservoir  with  a  capacity  of  76.000.000  gal.  H.  R.  Cooper 
IS  Supt. 

Frankfort,  N.  Y. — It  has  been  proposed  to  lav  about  4400 
sVo'nn  "'^'^'"  ™*'"  along  Moyer  Creek,  at  an  estimated  cost  of 

N»'«-   York,  N.  Y. — See  item  under  Light.  Heat  and  Power. 

Olenn,  IV.  Y. —  (Official) — Bids  will  be  received  bv  the  Board 
of  Abater  Commissioners  until  8  p.m..  June  3.  for  constructing 
watermains  in  various  streets,  according  to  specifications  on 
file  at   the   office   of  the   Board. 

I'pper  Jay,  N.  Y — Bids  will  be  received  bv  the  Upper  Jav 
\Vater  District  until  2  p.m.,  June  1.  for  constructing  a  water 
system,  according  to  plans  on  file  at  the  office  of  Ralph  O. 
Beede.    Chn.    of   Bd.      Byron   E.   McLeod   is   Engr. 

Roarlne  Sprlne,  Penn.— fOfflcial) — Bids  will  be  received 
by  the  Borough  Council  until  S  p.m..  May  30.  for  constructing 
a  concrete  reservoir  and  laying  an  8-in.  pipe  line.  J.  L. 
Henry.  Holidaysburg,  Penn..  is  Consult.  Engr.  James  M. 
Smith  IS  Chn.   Water  Com. 

+ruml>erland.  Md. — The  contract  to  lay  a  30-in.  watermain 
from  the  Fort  Hill  Reservoir  to  South  Mechanic  St.,  has  been 
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awarded  to  the  TIIOMAH  S.  KEAN  CO..  Cumberland,  ut  |1«.- 
600.      Nol.il    May   22. 

RalfiKh,  .\.  f.— The  vi-lue  of  the  plant  of  the  Wake  Water 
Co,  has  been  llxed  at  $250,000.  and  It  will  be  taken  over  by 
the  city  by  June  1.  Ollhert  C.  While.  Cunaull.  KnKr..  Char- 
lotte.   N.    C„    was   one   of   the   appraUerH.      Noted    Apr,    3. 

Columhln,    H.    r. — The    city    will    vote,   June 
Shandoii.      If  the  vote  Is  alllrmltlve,   water  and 
estimated    to   cost    $30,000    will    be    Inatullcd.      V 
Mayor. 

Walterboro,  .s.  C. — J.  Newton  Johnnon,  Con«ult.  KnKr., 
Florence,  S.  C,  has  been  retained  to  Huperlntend  the  rebuild- 
ing of  the  water  system  and  the  Installation  of  a  sewer  Byii- 
tem    here. 

HoyMton.  <;a. — The  J.  B.  MeCr,iry  Co.,  Atlanta.  Oa.,  ha*  pro- 
pared  plans  for  water  and  sewer  systems  hero.  eHtlmated  to 
cost  $311.0(10.  Bids  will  probably  be  asked  about  July  1.  C.  B. 
Wellliiirn    Is    Mayor.      Noted    May    8. 

TbomMon,  (in. — The  Board  of  Trade  Is  ready  to  Brant  a 
franchise  to  Install  water  and  sewer  systems  here.     B.  A.  Ncal 

Is   I'res. 

+  Nfwlierr}-,  Fla. — According  to  press  reports,  the  contract 
to  Install  a  water  system  and  electrU-llKht  plant  here  has 
been    awarded    to    the    J.    B.    McCRARY    CO..    Atlanta,    Ga.,    at 

$26,500. 

HntllrNburK.  .MImh. — The  city  contemplates  extending  Its 
water    system    to   serve   the   Mississippi   Normal   College. 

Rayne,  La. — The  town  contemplates  an  expenditure  of 
$15,000  for  improving  the  water  system  and  electric  light 
plant. 

Vivian.  La.— (Official) — E.  W.  Gantt,  Consult.  Engr.,  Sam 
Houston  Life  Bldg.,  Dallas,  Tex.,  has  prepared  plans  for  a 
water   system    here,   estimated   to  cost   $36,000, 

+  I<:ilzaliethton'n,  Ky. — A  contract  to  construct  a  reservoir 
;!U"  '„"'". ,^^"U'''  system  here  has  been  awarded  to  MURPHY 
BR(J&.,  Bowling  Ureen.  Ky. 

Padueah.  Ky — The  General  Council  is  considering  a  propo- 
sition to  install  a  pumping  station  for  the  water  svstem. 
Estimated  cost,  $10,000,     L.  A.   Washington   Is  City  Engr. 

Roekport,  Ky.— The  Rockport  Coal  Co.  contemplates  the 
installation  of  a  water  system  to  Include  a  tank  of  25.000 
gal.  capacity,  on  a  20-ft.  tower,  and  four  miles  of  2-  to 
6-in,  pipe,  with  fittings  and  fire  plugs.  H.  L.  Tucker  Is  Pres. 
and    Mgr. 

,r  J^hV""'  '*'''" — (Offlclal)- Bids  will  be  received  bv  R. 
M.  Pillmore.  DIr.  Pub.  Ser..  until  noon.  June  5.  for  construct- 
ing a  4S-in.  steel  pipe  line  from  the  proposed  Cuvahoga 
River  Dam  to  the  proposed  purification  plant  near  Earlvllle. 
The  line  will  be  approximately  2240  ft.  long,  and  alternative 
bids  will  be  received  on  4S-ln.  lock-bar  steel  pipe,  and  51- 
in.  riveted  steel  pipe.  Plans  and  specifications  are  on  file 
at  the  office  of  the  Director,  and  at  the  office  of  F.  A.  Bar- 
bour.   Consult.    Engr..    Boston. 

BucyruM,    Ohio — Bonds    for    $180,000    have    been    voted    for 

the    installation    of  a   municipal    water   system. 

-(Official) — Bids  will  be  received  bv  V.  T. 
■  11.  1  uu.  .Tier.,  until  noon.  June  4.  for  furnishing  and 
v.^^,...6  a  vertical  triple-expansion  crank-and-flvwheel  pump- 
ing engine  for  the  high-service  system  at  the  Western  Hills 
pumping  station.  The  engine  Is  to  have  a  capacity  of  7.000.000 
gal.    per   day. 

Cleveland,  Ohl<i — (Offlclal) — Bids  will  be  received  by  W.  J. 
Spnnsborn.    Dir.    Pub.    Ser..    until    noon.    June    5.    for   an    iron 

conduit. 

Geneva,  Ohio — (Official) — Bids  will  be  received  bv  the 
Board  of  Public  Affairs  until  noon.  June  6.  for  constructing  a 
reinforced  concrete  dam  325  ft.  long  and  8  ft.  high.  Plans 
are  on  file  at  the  office  of  Burgess  &  Long.  Consult.  Engrs . 
Columbus.     Ohio. 

Ironton,  Ohio — It  is  proposed  to  install  a  filtration  plant 
for  the  water  system  here,  and  an  engineer  will  probably 
soon  be  employed  to  prepare  the  plans.  H.  M.  Paul  is  Clk 
of  Council. 

Kenmore.  Ohio — Bids  will  be  asked  about  July  1  for  con- 
structing a  water  system  here,  estimated  to  cost  $100,000. 
Ti'^a?  '^''^  being  prepared  by  the  Central  Engineering  Bureau. 
53   \\  est  Jackson   Blvd..  Chicago.  111.     E.  J.  Shook   Is  City  Clk. 

New  Philadelphia.  Ohio — Bids  are  being  received  by  H  P 
Frib.  Dir.  Pub.  Ser.,  for  the  construction  of  a  sewage-disposal 
plant    estimated    to    cost    $40,000. 

Logannport,  Ind. —  (Official) — Bids  for  constructing  a  filtra- 
tion plant  for  the  water  system  were  received  bv  the  Board 
of  Public  Works.  May  20.  as  follows:  Materne  Sifg  Co  St. 
Louis.  $57,751;  New  York  Continental  Jewell  Filtration  Co., 
New  York.  $95,750:  Roberts  Filter  Mfg.  Co..  Darby,  Penn,. 
$59,364.  The  bids  are  under  consideration.  William  Pickett 
is    City    T3ngr.      Noted    May    8. 

BIgr  HapldN,  .Mich. — The  city  is  receiving  bids  for  laving 
about  14,500  ft.  of  4-  to  12-ln.  c.-l.  water  mains.  Gardner  S. 
u  illiams.  Ann  Arbor.   Mich.,   is  Consult,   Engr. 

Canihrldue,  III. — According  to  press  reports,  bids  will  be 
received  by  the  Village  Clerk  until  Mav  29.  for  constructing 
an  artesian  well  and  a  pumping  plant,  according  to  plans 
prepared    by   Arthur   M.    Morgan,    Consult.    Engr.,    Chicago. 

Stockton.  Ill — The  Village  Board  contemplates  the  con- 
struction of  a  500.000-gal.  water  reservoir  and  a  complete 
sewer  system. 

Fond  du  Lae.  Wis. — The  W'ater  Department  has  ordered 
the  extension  of  watermains  as  follows:  In  Park  Ave.,  from 
Sixth  St.  to  Dutch  Cap.  S-in.:  Marquette  St..  from  Merrill  to 
Sibley  St..  connecting  with  the  large  feed  mains.  14-in.;  Rees 
St..  from  Main  to  Marquette  St..  14-in.:  and  11th  St.  from 
Park   Ave.  to  Ellis  St.,   S-in.     W.  H.   Masson  is  Supt 
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Prairie  da  Sac,  ■Win. — Mead  &  Seastone.  Consul.  Engrs.. 
Madison,  Wis.,  have  prepared  plans  for  the  construction  of  a 
municipal  water  svstem  here  to  include  a  50.000-gaI.  eleyatea 
tank.  16.S00  ft.  of  8-  and  6-in.  c.-i.  pipe,  26  hydrants  and  two 
triplex  pumps.     Estimated  cost,   $30,000.     Noted  Jan.  9. 

♦Turtle  Lake.  Wis. —  (Official) — The  contract  to  construct 
a  tower  and  tank,  and  to  lay  water  mains  for  the  water  sys- 
tem here  has  been  awarded  to  W.  D.  LOVELU  Minneapolis, 
Minn.,  at  $7570.  Bids  were  opened  by  the  viUagre.  May  ^u. 
A.  T.  Thompson,  Colfax,  Wis.,  is  Consult.   Engr.     ^oted  Ma>    S. 

Fort  Madison,  lona— Wynkoop  Kiersted.  Consult.  Engr.. 
Kansas  Citv,  Mo.,  has  submitted  the  following  report  to  the 
Citv  Council,  relative  to  the  installation  of  a  water  system 
here:  Distributing  system,  hydrants,  valves,  distributing 
reservoir,  $127,899:  gang  well,  single  lift,  water-supply  plant 
with  steam  equipment.  $45,384:  individual  well,  double-litt 
water    plant,    electrically    operated,    $22,747. 

Mnrean,  Minn. — Bids  will  be  received  by  the  Village  Clerk 
until  Mav  29,  for  constructing  a  water  system  here,  accord- 
ing to  plans  prepared  by  W.  D.  Lovell,  Consult.  Engr.,  Minne- 
apolis, !Mtnn. 

Taylorn  FallD,  Minn Bids  will  be  received  by  "«'.  H.  Rob- 
ertson, Village  Clk..  until  3  p.m.,  June  2.  for  constructing  a 
watM-  svstem.  Plans  are  on  tile  at  the  office  of  the  \  lUage 
Clerk  and  at  the  office  of  L.  P.  Wolff,  Consult.  Engr.,  Germania 
Life    Bldg.,    St.   Paul,    Minn. 

.MadlHon.  Kan. —  (Official) — Bids  will  be  received  at  the 
office  of  the  Citv  Clerk  until  7:30  p.m..  May  29,  for  construct- 
ing an  electric-light  plant  and  a  water  system.  Plans  and 
ipeciflcations  ar.-  on  file  at  the  office  of  the  City  Clerk,  or 


J.  T.  Braddock  is  Mayor.     Noted 


spec 

be   o 

land  Bldg.,  Kansas  CiO 

May  1. 

Hililreth.  »b. — According  to  press  reports,  bids  will  be 
received  bv  Willis  Neff,  City  Clk.,  until  June  2,  for  construct- 
ing a  water  svstem  and  electric-light  plant.  Estimated  cost, 
$10,000.      Charles    F.    Sturtevant,    Holdrege,    Neb.,    is    Engr. 

Omaiia.  >eb. — According  to  press  reports,  bids  will  soon 
be  asked  for  the  construction  of  three  reservoirs  for  the  water 
svstem.  The  reservoirs  will  have  a  total  capacity  of  25,000.000 
gal.,  and  are  estimated  to  cost  $350,000.  Watson  Townsend  is 
City    Engr. 

Peru,  Neb. — Bids  will  be  received  by  F.  N.  Martin,  Village 
Clk..  until  Mav  29,  for  constructing  a  water  system,  esti- 
mated to  cost  $18,900.  C.  F.  Sturtevant,  Holdrege,  Neb.,  is 
Consult.   Engr.      Noted  Feb.   20. 

Belfleid,  X.  D. — It  Is  proposed  to  install  a  water  system 
here   at   an   estimated   cost    of   $10,000. 

Helena.  .Mont. — Bids  for  furnishing  6-in.  c.-i.  water  pipe 
were  received  bv  the  City  Council,  May  5.  as  follows:  Ameri- 
can Cast  Iron  Pipe  Co..  Kansas  City,  $37.20:  Massillon  Iron 
&  Steel  Co..  Chicago,  $37.55:  U.  S.  Cast  Iron  Pipe  &  Foundry 
Co.,  Chicago,  $37.50:  James  Clow  &  Son,  Chicago,  $38.20:  R.  D. 
Wood  &  Co.,  Philadelphia,  $46.55;  A.  M.  Holter  Co.,  Helena. 
$38.55. 

ValierI~Mont.^(Offlcial)— H.  J.~Saunders,  Consult.  Engr.. 
Valier.  Mont.,  has  been  retained  by  the  City  Council  to  pre- 
pare an  estimate  and  report  on  various  sources  of  water 
supplv.  The  cost  of  the  system  to  be  Installed  will  probably 
be.about  $60,000. 

+Kennett,  Jlo. — The  contract  to  construct  a  water  system 
here  has  been  awarded  to  by  the  City  Council  to  the  KATZ 
CONSTRUCTION  CO..  Omaha.  Neb.,  at  $36,440.  Plans  for  the 
svstem  were  prepared  by  Hiram  Phillips,  Liggett  Bldg.,  St. 
Louis,  Mo.  Bids  were  opened  Apr.  28.  Noted  Apr.  17.  See 
also    item    under    Sewers. 

Maryvllle.  .Mo. —  (Official)  —  Bids  will  be  received  by  the 
Board  of  Public  Works  until  noon.  June  2.  for  furnishing  the 
following  equipment  for  the  water  system:  One  high-ser- 
vice, compound,  condensing,  duplex,  directlng-acting  pump  of 
1,000.000  gal.  capacity:  two  low-service,  horizontal  split  case, 
centrifugal  pumps,  direct  connected  to  steam  engine,  1000 
gal.  per  min.  capacity  each.  One  boiler  feed  pump.  Two 
pressure  filters.  250.000  gal.  capacity  each.  One  4-kw..  120- 
volt,  d.-c.  geni-rator  direct  connected  to  steam  engine.  Oni' 
150-hp.  open-feed  water  heater.  Low  concrete  dam,  gravity 
section.  F.  L.  Flynt  is  Supt.  of  Construction.  Water  Dept. 
Hiram    Phillips,    St.    Louis.    Mo.,    Is   Consult.    Engr. 

Fayetteviiie,  .\rk. — Bids  will  be  received  by  the  City 
Council  until  May  31,  for  furnishing  meters  and  meter 
boxes. 

^Valnut  KIdRr.  Ark. — The  Board  of  Town  Commissioners  is 
having  plaiiM  prnpari-d  for  the  Installation  of  a  water  sys- 
tem. an'I  will  ask  bids  for  construction  as  soon  as  the  plans 
have   been  compbted.      B.   F.  Graft  Is   Pres. 

Broken  lion.  Okia, —  (Official) — It  Is  proposed  to  Install  a 
water  syBtfin  here,  estimated  to  cost  $30,000.  J.  E.  Davis, 
Caddo,    Okla.,    Is    Consult.    Engr. 

+lllnton,  Okia. —  (Official) — Bids  for  constructing  a  water 
8vst<-m  and  electrlc-llght  plant  here  were  received  by  the 
town  May  19.  as  follows:  T.  C.  Urooks  &  Son,  Jackson,  Mich.. 
$27,000;  DON  A.  TOLI'.EUT,  .\da.  Okla.,  $25,917  (awarded  con- 
tract): Tochlirinan.  K«Tby  &  Richards,  Lawton,  Okla.,  $27.- 
000-  Kl'-ctrlr  Supplv  Co.,  KI  Reno,  okla.,  $28. 696;  Tulsa  Ele<- 
trlc  *  Construcllon  Co..  Tulsa.  Okla.,  $30,390;  N.  S.  Sherman 
Machine  &  Iron  Works.  Oklahoma  Clly.  $27,888;  Connelley 
Construction  Co..  Rl  R<-no,  Okla.,  $29,858.  Plans  were  pre- 
pared bv  the  Henham  Engineering  Co.,  Oklahoma  City,  Okla. 
Noted  May  15. 

Valiant,  Okla. —  (Ofllclal)  —  An  election  has  been  called  to 
vote  on  a  bond  Ihsui-  of  $51,000  for  the  Installiitlon  of  a  wa- 
ter svstem  and  ebctrlr-llght  plant  here.  R.  W,  Gantt,  Sam 
Houston    Life    Bldg..    Dallas,    Tex.,    Is    Consult.    Engr. 

\KUh  Caliente.  .triit — Thi-  New  Johnson  Irrigation  Co.  has 
flnlHhid  the  surveys  for  a  relnforced-concrete  dam  across  thi- 
Gila    Ttlver   near   here  and    for   the   proposed   system   of  Irrlga- 


tho  nroiect  and  approximately  100,000  acies  oi  i"^""  >!''„(. 
frVigSted  The  Incorporators  of  the  company  are  J.  L  Grant, 
Charts   Ward    and    George   A.    Crowder,    Phoenix,    and   B.    K. 


Char.,_  „ 

Kassab,   San  Francisco. 

Globe.  Arlz.-The  Gila  River  Water  Co  plans  to  IrHgate 
about  73.000  acres  of  land  near  Blobe.  R.  \^^  Edson,  cnicago, 
111.,  is  Pres. 

PuTallun.    Wash.— The    proposition    to    bond    the     city    for 
DO  000  to  rebuild  the  Salmon  Springs  water  system  was  de- 
E-nt   election.     Noted  May   15. 

sta. — According 

"    -^iihiin     v\nrKS    until    June     xo.     _- 
The 


$100,000 
feated   a 

, „v^„.„...„    to    press    reports,    bids    will    be 

received  bv  the  Board  of  Public  Works  until  June  13,  for 
constructing  a  concrete  gravity  dam  at  ^Cedar  Lake.  The 
dam  will  bl  200  ft.  high,  800  ft.  long.  15  ft.  wide  at  top  and 
20  ft  wide  at  bottom.  The  contract  also  includes  the  con- 
struction of  a  1500-tt.  tunnel.  11  ft.  in  diameter.  Total  cost, 
$1,000,000.      A.    H.    Dimock    is    City    Engr. 

Vrlington.  Ore.— (Official)— Bids  will  be  received  by  the 
citv  until  June  3.  for  constructing  an  electric-light  plant  and 
overhead  distributing  system,  also  new  pumping  station  and 
mtrattoS  plant.  Estimated  cost.  $15,000.  Louis.  C.  Kelsey, 
Selling  Bldg.,  Portland.  Ore.,  is  Consult.  Engr.     Noted  May  15. 

Ashland,  Ore.— F.  H.  Walker.  City  Engr.  has  been  in- 
structed bv  the  Citv  Council  to  investigate  and  report  on  tne 
most  feasible  plan  for  securing  water  supply  for  the  city. 
A    municipal    system    is    under    contemplation. 

Pendleton,  Ore. — According  to  press  reports,  the  city  will 
install  a  water  svstem,  to  cost  $200,000.  The  system  will  in- 
clude 16 H  miles  of  18-  to  24-in.  concrete  conduit  pipe  line, 
and  two  concrete  reservoirs  with  a  capacity  of  1.000.000  gal. 
each.  Frank  C.  Kelsey,  Consult.  Engr.,  Portland,  is  preparing 
plans.     Noted  May  8. 

+Vale,    Ore A    contract    has    been    awarded    to    WELLS 

BRO.S..  Portland,  Ore.,  for  constructing  the  diversion  dam  and 
canal   for  the   Malheur   Irrigation   Project. 

Kscondido.  Calif. — The  Board  of  City  Trustees  contem- 
plates an  expenditure  of  $100,000  for  the  installation  of  a 
municipal  water  system.     Noted  May  1. 

Grass  Valley.  Calif. — A.  L  Trowbridge.  Field  Engr.  of  the 
Pacific  Gas  &  Electric  Co..  and  F.  M.  Miller,  Engr.  for  the 
Water  Consumers'  Association,  are  compiling  plans  and  esti- 
mates for  an  irrigation  system  to  supply  water  to  100,000 
acres  of  land. 

L:)s    .\ngeles,    Calif Bids    will    be    received    until    2    p.m., 

June  3.  by  the  Department  of  Public  Service  for  furnishing 
approximately  5611  tons  of  class  B  and  class  C  standard  bell 
and  spigot  c.-i.  water  pipe.     James  P.  Vroman  is  Secy. 

Loyaiton,  Calif. — The  Mountain  Development  Co.  will  con- 
struct a  reservoir  and  power  plant  near  Sattley.  The  proj- 
ect will  cost  $180,000.  The  waters  of  Berry  Creek  will  be 
diverted  and  the  main  reservoir  constructed  in  \^'ild  Bill 
Canon.  The  principal  dam  will  be  50  ft.  hiKh.  230  ft.  long 
at  the  top  and  60  ft.  long  at  the  bottom,  35  ft.  thick  at  the 
bottom  and  7  ft.  at  the  top.  The  reservoir  capacity  will  be 
150  acre-feet.  A  smaller  dam  will  also  be  built  and  two 
smaller    auxiliary    reservoirs. 

Newport  Beach.  Calif. — The  city  contemplates  laying  an 
S-in.  water  main  from  the  pumping  station  to  Balboa.  Esti- 
mated   cost,    $25,000. 

San  Francisco,  Calif. — M.  M.  O'Shaughnessy,  City  Engr., 
has  prepared  specifications  for  supplying  the  city  with  2750 
tons  of  c.-l.  pipe  to  be  used  in  sections  of  the  city  lacking  a 
fresh-water  supply.  The  cost  of  the  material  Is  estimated 
at   $100,000,  and   the  laying  will  cost  $150,000. 

♦Tulare,  Calif. — The  contract  to  construct  a  water  system 
here   has  been  awarded  to   C.   D.   VINCENT,   Oakland,   at   $37,- 

6  48.     Noted  May  22. 

Gait,  Ont.^ — The  Water  Commission  contemplates  an  ex- 
penditure of  $70,000  this  year,  for  extending  and  improving 
the  water  system. 

Ottawa,  Oat. —  (Official) — Bids  will  be  received  by  R.  C. 
Desroches.  Secy.  Dept.  Pub.  Wks.,  until  4  p.m.,  June  23,  for 
the  following  work  at  the  New  Barracks.  Long  Branch,  near 
Toronto,  Ont.:  (1)  Water-works  pipe  laying:  (2)  sewer  pipe 
lawing.  (3)  pump  house,  filtiT  house  and  reservoir.  (4)  foun- 
dations for  water  tower,  (5)  steel  water  tower  and  supports, 
(6)  waterlworks  intake,  pipe  and  well,  (7)  sewage  pumpin.g 
station.    (8)   sewage  disjiosal  works,    (9)   bridges  or  viaducts. 

'Ar.Montreal,  Que. —  (Official) — Bids  for  enlarging  the  city 
aqueduct  were  received  by  the  Board  of  Water  Commission- 
ers, May  16,  as  follows:  Cook  Construction  Co..  I.,td..  Sud- 
bury, Ont.,  $2,322,562;  Quinlan  &  Robertson.  Montreal.  $2,- 
621.180;  J.  P.  Mullarkey,  Montreal,  $2,750,952;  Oscar  Daniels 
Co.,  New  York,  $2,792,061;  O'Brien  &  Dohenv.  Montreal.  $2.- 
778.557;  M.  P.  &  J.  T.  Davis,  Montreal,  $3,260,366;  Laurin  & 
Lelt(h.  Montreal.  $3,268,265:  Sir  John  Jackson.  Ltd.,  Mon- 
treal,   $4,225,593.      Noted   Apr.    24. 

Kdmonton,  .\ltn. — The  municipality  of  Edmonton  will  ex- 
pend $3,140,000  for  the  construction  of  a  permanent  water 
system  for  the  city.  .-Vbout  $250,000  will  be  expended  for 
fllteia  and  additional   pumps  at   the   present   plant. 

SKWERS 

nidderord,  Maine— (Official) — Bids  will  be  received  by  the 
city  until  8  p.m..  June  9,  for  constructing  a  trunk  sewer,  ac- 
cording to  plans  and  specifications  on  file  at  the  office  of 
W.  r.  Hlgelow.  City  Engr.  The  contract  includes  1300  lin.ft. 
of  4x6-ft.,  1650  lin.ft.  of  3x5-ft.  egg-shaped  relnforced-con- 
crete  s.wer,  and  900  lin.ft.  of  30-ln.  and  .150  lin.ft.  of  24-ln. 
round    relnforced-concrete    sewer.      Noted    May    8. 

Beliiiws  Falls,  Vt.— (Official)- Bids  will  be  received  liv  H.  C. 
Bacon.  I'ri'H.  lid.  of  Trustees,  until  8  p.m..  June  10.  for  con- 
structing   sewers,    according    to    plans    and    specifications    on 
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Departmont    of    Public    Works    until    June 

and    erecting  

in   the   station  at   Union   I'ark  and    Albany   Sts. 
is    Comr.    Pub.    Wks. 

♦The  contract  to  construct  sewers  In  Tesla.  Uurmah  and 
othir  streets  in  the  Hyde  Park  Uistriet  has  been  awarded 
to  JAMES  11.  FKKGU.SON.  22  I'arkman  St.,  Dorchester,  at 
$7341.    Bids    were    opened    May    2.      Noted    May    15. 

lloNton,  MuHd.— Bids  will  be  received  by  the  Metropolitan 
Water  and  Sewerage  Board,  1  Ashburton  PI.,  until  2:30  p.m., 
June  6,  for  constructing  600  ft.  of  54-in.  sewer  In  trench,  3S5(I 
ft.  ot  4S-ln.  sewer  in  trench,  180  ft.  In  tunnel,  5B0  ft.  vitrified 
pipe  drains,  fiO  cu.yd.  Portland  brick  masonry,  3900  cu.vd.  con- 
crete masonry  in-  trench  anil  ISO  cu.yd.  in  tunnel,  lb. 000  ft. 
spencer  piles  In  place.      Henry  H.   Spraque  Is  Chn.   of   Bd. 

Uruokllup.  Mann. — Bids  will  be  received  by  thi-  Board  of 
Selectmen  until  3:45  p.m.,  June  2,  for  constructlnn  a  sewer 
and  surface  drain  In  Clyde  St.  The  contract  Incluil.-  liiiii  ri. 
32x40-ln.  concrete  drain,  320  ft.,  24x30-ln.  concrete  drain  and 
200  ft.  IS-in.  pipe  drain;  In  same  trench  will  be  laid  ilOO  ft. 
15-in.  sewer  pipe  and  520  ft.  12-ln.  pipe.  Edward  A.  M.  Ettrick 
Is  Secy. 

'*+FUchbure>  Mass — (Official) — Bids  for  constructing  a 
sewage  disposal  plant  here  were  received  by  the  Sewage  Dis- 
posal Commissioners,  May  15.  as  follows:  (a)  With  Type  A 
sprinkling  filter  floor:  (b)  with  Type  B  sprinkling  filter  floor: 
(c)  with  Type  C  sprinkling  filter  floor:  (d)  with  Type  D 
sprinkling  filter  floor:  R.  H  NEWELL  Cf).,  Uxbrldge,  Mass., 
and  N.  S.  BROCK.  Boston.  Mass.,  (a)  $211,847.  (b)  $214,667, 
(c)  $209,027  (awarded  contract),  (d)  $214,667:  Coleman  Bros., 
Boston,  Mass.,  (a)  $240,323.  (b)  $240,232,  (c)  $237,503,  (d) 
$237,973:  International  Construction  Co.,  Boston,  Mass.,  (a) 
$252,783,  (b)  $285. 6S3.  (c)  $240,563.  (c)  $241,973:  J.  J.  Prindi- 
vllle.  South  Pramingham.  Mass.,  (a)  $248,549,  (b)  $248,757, 
(c)  $245,447,  (c)  $246,857:  T.  Stuart  &  Sons  Co.,  Newton,  Mass., 
(a)  $247,074,  (b)  $249,424,  (c)  $270,574,  (d)  $272,924.  David 
A.   Hartwell   is  Chief   Engr.      Noted   May    1. 

Ptttsfleld,  Mass. — The  Board  of  Public  Works  has  awarded 
a  contract  to  lay  a  sewer  in  Spring  St.,  to  E.  B.  ROBERTS, 
Boston,    Mass.,    at    $8300. 

Worcester,      Mass. —  (Ofliclal) — The      sewer      improvements 
contemplated    here    will    be    done    by    day   labor.      The    work    is 
stimated  to  cost   $25,000.      F.   A.   McClure  is  City   Engr.   Noted 


Ma 
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West  Hartford,  Conn. —  (Official) — Bids  will  be  received 
b.v  the  Sewer  Commissioners  until  noon.  June  6,  for  con- 
structing a.bout  five  miles  of  pipe  sewers,  according  to  plans 
on  file  at  the  oflice  of  Ford,  Buck  &  Sheldon,  Consult.  Engrs., 
60    Prospect    St..    Hartford.      Noted    May    22. 

+  Vilianj-.  N.  Y. — The  contract  to  construct  sewers  in 
South  Hawk  and  Chestnut  Sts.  has  been  awarded  to  JAMES 
K.    CVJIPION.    Albany,    at    $6915.      Noted    May    15. 

Ratavia,  N.  Y. — Bids 
tion  of  two  miles  of  1 
Fox  is  City  Engr. 

Brooklyn,  N.  Y. —  (Official) — The  following  bids  were  re- 
ceived b.v  the  President  of  the  Borough  of  Brooklyn.  Borough 
Hall,  May  21,  for  the  construction  of  sewers  In  various 
streets:  Hopklnson  Ave.,  from  RIverdale  Ave.  to  I>ott  .\ve.. 
Murphv  Bros..  $4999:  John  C.  Schrade.  $5011:  F.  A.  Felesrino 
Construction  Co..  $5001:  Frank  Merlndlno.  $5260:  A.  B. 
Nichols.  Inc.,  $5320:  Culp  Co.,  Inc.,  $5348;  Joseph  Jennings, 
$5380:  Angelo  Palno.  $5439:  James  Glen.  $6217:  Tonv  Laoa- 
dula.  $6515.  Eighth  Ave.,  from  62nd  St.  to  66th  St.,  Eusebio 
Ghelardi,  $8040:  Albert  F.  Koch.  Inc..  $8066:  Frank  Merlndlno. 
Inc..  $8496:  P.  A.  Pellegrino  Construction  Co..  $8671:  Murphv 
Bros.,  $8134:  Culp  Co.,  Inc.,  $9007:  Raphael  Razzaro,  $9066: 
Carmine  Carrabura.  $9635:  Joseph  Jennings.  $9739.  Livonia 
Ave.,  from  Ames  St.  to  Douglass  St.,  Albert  F.  Koch,  Inc., 
$10,020:  Murphv  Bros..  $10,541;  Eusebio  Ghelardi,  $10,571: 
Frank  Merlndlno,  Inc.,  $10,650;  Angelo  Palno,  $10,775;  Joseph 
Jennings.  $10,091;  James  G.  Gorman.  $11,142:  John  C.  Schrade, 
Inc..  $11,271;  A.  B.  Nichols,  Inc..  $11,469:  Culp  Co..  Inc..  $11.- 
719:  James  Glen.  $11,848.  .Alfred  E.  Steers  Is  Pres.  Noted 
May  15. 

Brooklyn,  N.  Y.— (Official) — Bids  will  be  received  until  11 
a.m..  June  4,  by  the  President  of  the  Borough  of  Brooklyn, 
Borough  Hall,  for  furnishing  all  the  labor  and  material  re- 
quired for  constructing  a  sewer  in  E.  17th  St.  from  Ave.  M 
to  Ave.  N;  for  furnishing  all  the  labor  and  material  required 
for  constructing  a  sewer  in  Erasmus  St.,  between  Rogers 
Ave.  and  Prospect  St..  and  an  outlet  sewer  in  Erasmus  St.. 
between  Prospect  St.  and  Bedford  Ave.  Alfred  E.  Steers  Is 
Pres. 

Buffalo,  X.  Y. —  (Oflnclal) — Bids  will  be  received  by  M.  W. 
Simson.  City  Clk.,  until  8  p.m..  June  9.  for  constructing  sew- 
ers in  Fillmore  Ave..  Cleveland  Ave.  and  Edward  St..  accord- 
ing to   speclflcatlons  on  file   at   the  oflice   of  the   City  Clerk. 

+  Dnnklrk.  IV.  Y. — A  contract  to  construct  sewers  In 
Howard  and  Lucas  Aves.  has  been  awprded  to  P.  GOGGIN. 
Fredonia,    N.    Y..    at    approximately    $10,000. 

Herkimer,  IV.  Y. — The  Citv  Commission  has  retained  Taney 
iSr  AVood.  Consult.  Engrs.,  to  prepare  plans  for  a  sewage- 
disposal  nlant.  The  plans  will  be  completed  bv  June  1.  and 
submitted    to    the    State    Board    of    Health. 

!Vew  York,  IV.  Y. —  (Borough  The  Bronx)  —  (Official) — Bids 
will  be  received  until  10:30  n.m.,  June  4,  by  the  President 
Boro.  the  Bronx,  Municipal  P.ldg..  Third  Ave.  and  177th  St.. 
for  constructing  a  sewer  and  appurtenances  in  Monterv  Ave., 
between  East  178th  and  East  179th  Sts.  Cyrus  C.  Miller  is 
Pres. 

■*-Sohenectady,  IV.  Y. —  (Oflnrial) — Bids  will  be  received  by 
the  Board  of  Contract  and  Supply  until  2:30  p.m..  June  11. 
for  constructing  a  sanitary  intercepting  sewer  from  Nott  St. 
to  the  site  of  the  sewage"  disposal  plant.  The  contract  in- 
cludes the  following:  Rectangular  sewer.  Type  .\,  8050  lin.ft. ; 
rectangular  sewer.  Tvpe  B,   100  lin.ft.:  manholes.  25;  rock  ex- 


cavation, 300  cu.yd.:  lumber  for  footlnKs  and  MheathlnK. 
45,000    H.M.      Fred    K.   Johnson   Is  Secy. 

'^(Olllclal)  — MIdH  will  be  received  by  the  Hoard  of  Contrucl 
and  Supply  until  2:30  p.m.,  June  18,  for  cunstructlnK  u  sew- 
age dldposal  plant.  Freil  K.  Johnson  Is  Secy.,  and  W.  Thomas 
Wooley.   Clly    EoKr.      .Voted  Oct.   31. 

•  Watrrvliet,  IV.  V.— (OltlclaD  — Bids  will  bo  received  by  the 
Storm  Sewer  CoininlsHlon.  1555  Broadway.  Watervllct,  until 
2  p,m„  June  10,  for  complelinK  an  earth-lllled  dam  and  a 
concrete  dam  across  Dry  Itlver.  with  ovcrtlow  and  outlet 
works,  concrete  and  brick  conduits  and  storm  drains.  The 
work  will  consist  of  approximately  58.000  cu.yd.  of  earth  fill, 
concrete  overflow  and  outlet  works,  concrete  dam  aliout  26 
ft.  high  at  Hi)lllway  elevation,  together  with  6000  lln,ft.  of 
concrete  conduit,  from  6  ft.  to  X  ft.  6  In.  diameter,  and  luoo  ft. 
of  terra  cotta  sewer  |>lpe.  I'lans  and  speclflcatlons  arc  on 
Hie  at  the  office  of  Solomon,  Norcross  &  Kels,  Consult.  ICnKrs.. 
Atlanta,  Ga.,  and  at  the  oflice  of  "Engineering  News,"  lU.I 
Pearl  .St.,  New  York. 

•  Nennrk,  IV.  J. —  (Ofilcial)  —  Bids  will  be  received  by  the 
i'.is.sair  Vallev  .Sewerage  Ccjmmission  until  2  |>.m.,  July  15. 
for-  coTistructi'ng  Section  1  of  the  I'assaic  Valley  sewer  In 
New  York  Bay,  off  Robbins  Reef,  N.  J.  The  contract  Involves 
the  following:  Furnishing  anil  ijlacing,  in  trenches  dredged 
below  the  bed  of  New  York  Bay.  two  lines  of  96-ln.  rein- 
forced-concrete  fiipes.  3000  lin.ft.:  furnishing  and  placing.  In 
trenches  dredged  below  Ihe  bed  of  New  York  Bay.  rein- 
forced-concrete  pipes,  with  horizontal  .and  vertical  itranches, 
having  diameters  ranging  from  24  to  96  In.,  1500  lin.ft.:  fur- 
nishing and  placing  riprap,  of  ^4-  to  3-ton  stones,  in  trenches, 
for-  24-  to  96-in.  reinforced-concrete  pifies  and  branches.  30,- 
000  tons:   rock  excavation,   in  dredged   trenches,   100  cu.yd. 

I'aterNon.    .\.    J Bids    will    be    received    by    the    Board    of 

Public  Works  until  4  p.m.,  June  3.  for  constructing  SewerB  In 
various  streets,  according  to  plans  prepared  by  the  City 
Engineer.     T.  S.  Standeven   is  Clk. 

•  IMalnfleld,  !V.  J. — Official) — Bids  will  be  received  by  the 
Common  Council  until  8  p.m..  June  16,  for  constructing  sani- 
tary sewers  as  follows:  6160  ft.  S-ln.  vitrified  pipe  seWer.  6 
to  12  ft.  deep:  1340  ft.  10-in.  vitrified  pipe  sewer.  6  to  S  ft. 
deep:  400  ft.  8-in.  cast-iron  sewer,  6  to  10  ft 
holes;  4  flush  tanks;  branches,  etc.  James  T 
City   Clk. 

KeadlDK.  Penn. —  (Official) — Bids 
office  of  the  City  Clerk  until  2  p.m 
two  concrete  storm  sewers,  known 
North    Sixth 


Edmund    B.    Ulrlch    is   Clt> 
ittlngton,    W.    Va Bids    will 


will  be  received  at  the 
June  4,  for  constructing 
IS  the  West  Elm  St.  Re- 
nd   Third    St.    Sewer    and 


Engr. 

J    received    by    the    City 

Commissioners  until  June  12.  for  constructing  trunk  and 
lateral  sewers  in  Seventh  St.  and  several  alleys.  A.  B.  Mau- 
pin   is   City   Engr.      Noted   May   15. 

Parkersliure,    \V.    Va. — See    item    under   Streets   and    Roads. 

Hamlet.  N.  V. —  (Official) — Bids  are  being  received  here  for 
the  purchase  of  $15,000  of  sewer  improvement  bonds.  L.  R. 
Terry    is    City    Clk.      Noted    May    22. 

Cordele.  «;a Bids  will  be  received  by  the  Bond  Commis- 
sion until  May  29,  for  constructing  about  9000  ft.  of  8-in. 
sewers,  with  nrianholes  and  flush  tanks.  Arthur  Pew.  Temple 
Court    Bldg..    .\tlanta,    is   Consult.    Engr. 

Jacksonville,  Fla. — Twombley  &  Henney.  Consult.  Engrs., 
New  York,  are  completing  plans  for  a  sewer  system.  The 
plans  will  probably  be  submitted  to  the  Board  of  Public 
Works  about  June   1.   and   bids  asked   soon  after   that  date. 


+L,onlsvllle. 


•. —  (Official) — Three  contracts  for  construct- 

have    been    awarded    to    L.    R.    FIGG    &    CO.. 

at    $7654,    $19,249    and    $13,191.    respectively.      Noted 


BowlinK  Oreen,  Ohio — Bids  will  be  r 
of  Public  Service  until  June  6.  for  the 
District  No.  4. 

Canton,  Ohio — The  City  Council  has  accepted  the  plans  for 
a  sewage  disposal  plant  as  prepared  by  F.  WInthrop  Pratt. 
Consult.  Engr.,  Hippodrome  Bldg.,  Cleveland,  and  has  selected 
the   Moser  tract  as    the   site   of  the    new   plant.      Noted   Mar.    6. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  by  V.  T. 
Price,  Dir.  Pub.  Ser.,  until  noon.  June  4.  for  constructing  main 
and   lateral   sewers   in   Bishop   St.    and   other  streets. 

Dayton,  Ohio — Bids  are  being  received  by  the  City  Council 
for  repairing  sewers  damaged  by  the  recent   flood.     The  work 

is   estimated    to   cost    $20,000. 

+MnrT»vllle,  Ohlo^ — The  City  Council  has  awarded  the  con- 
tract for  the  installation  of  a  sanitary  sewer  system  to 
WILLI-VM  H.  GRAHAM.  Columbus.  Ohio,  at  $59,932.  The  con- 
tract for  the  construction  of  a  disposal  plant  was  awarded 
to  FR.^NK  MILLIGAN,  Belief  ontaine,  Ohio,  and  WILLI.*  M 
EPPS.  MarvsviUe,  at  $42,054.  Bids  were  opened  May  20. 
Noted    May   15. 

+Boonv1IIe,  Ind. —  (Official) — The  contract  to  construct  a 
sewe'-  svstem  on  the  North  .'^ide  has  been  awarded  to  the 
JULII'S  KELLER  CO.NSTRUCTION  CO..  Indianapolis.  Ind..  at 
$74,616.  The  other  bids  were:  Stinchfleld.  Reichert  &  San- 
ders. $75,893:  J.  H.  Cahill.  $7.';. 113:  John  L.  Newman.  $75,353: 
H.  G  Roetzle  &  Co..  $78,658.  Bids  were  opened  by  William  A. 
Schafer.    City   Clk.,    May    20.      Noted    May   15. 

Geneva,  Ind. — John  T.  Gillig.  Deputy  Surv.,  has  completed 
plans  and  profiles  for  the  construction  of  a  sewer  system  for 
the  town. 

-^^Knox.  Ind. — The  contract  to  construct  a  sewer  system 
here  has  been  awarded  to  V.  GRAZI.'^NO.  Knox,  at  $18,220. 
Bids  were    opem-d    by   the   Town    Clerk.   May   S.      Noted   Ma.>    1. 

+HIIIsboro.  III. —  (Official) — The  contract  to  construct  a 
sewer  svstem  in  Sewer  District  No.  1  has  been  awarded  to 
A.  M.  L.A.NYON.  Wankegati,  111.,  at  $35,540.  Bids  were  opened 
May    16.      Noted    May    15. 

KInkald,    III .According    to    press    reports,     bids    wi'I     Im> 

received   hv   the    Pawnee   Construction   Co.   at    the   office   of  A1- 
vord    &    Burdick.    Hartford    Bldg.,    Chicago,    until    June    2.    for 
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constructing  about  41,2  miles  of  sanitary  sewers,  8-  to  15-in. 
diameter,    and    about    60,000    cu.yd.    of    grading. 

Stockton,  111. — See  item  under  Water  Supply — Irrigation. 

+Boscoliel,  Wis. — Tiie  contract  to  construct  siwers  here 
has  been  awarded  to  C.  H.  PHILLIPS,  Madison.  Wis.,  at  ?la,- 
219.     W.   G.  Kirchotter,  Madison,  Wis.,  is  Consult.   Engr. 

Racine,  AVis. — Plans  for  a  sewage  purification  plant  to  be 
built  for  the  county  have  been  completed  by  AA .  b.  Schield, 
Sanitary  Engr.,  Chicago,  111.  The  plant  will  take  care  of  the 
sewage  from  the  Racine  County  Insane  .\sylum  and  tne 
Sunnv  Rest  Sanitorium.  and  after  leaving  the  niter  beds  tne 
water  will  empty  into  a  natural  stream  and  finally  pass  into 
Lake   Michigan.  "  Cost,    ?15.000.      Noted   May    S. 

AVest  Allis.  AVis. — The  Board  of  Public  Works  has  opened 
bids  tor  storm  sewers  in  parts  of  Summit.  63d,  64th,  65th  and 
71st  Aves.,  Elm  and  Burnham  Sts.,  and  Cuppel  Place.  L.  \\ . 
Schruth  was  lowest  on  the  greater  part  of  the  work  with 
the  following:  Section  A,  concrete  sewer,  S4.37  per  lin.tt.; 
Section  B,  concrete  sewer,  $3.50  per  lin.ft.;  24-in.  clay  pipe, 
$1.35;  18-in.,  S7c.;  15-in.,  75c.;  12-in.,  65c.;  brick  manholes, 
$32.50;  concrete  manholes,  $32.50;  wood  box  inlets,  $5.50;  con- 
crete in  place,   $6. 

Des  Moines,  lona — It  is  proposed  to  construct  a  sewer 
along  the  tracks  of  the  Des  Moines  Union  R.R.  to  Walnut 
Creek,   to  serve  ^Valnut  Junction.      Estimated   cost.    $100,000. 

Eldora,  lo-n-a — (Official) — Bids  will  be  received  by  L.  J. 
Stout,  City  Clk.,  until  June  9,  for  constructing  two  miles  of 
S-  to  15-in.  sewers,  and  one  mile  of  4-in.  water  mains.  Esti- 
mated cost,   $20,000.      S.   B.  Gardner  is  City  Clk. 

■fDuInth,  Minn. — A  contract  to  construct  sewers  in  Billings 
Park  has  been  awarded  to  S.  A.  RICHES,  Duluth,  at  $22,706. 
The  other  bids  were:  Russell  Construction  Co..  $27,500:  Peter- 
son &  Holm,  $24,892:  Pastoret  Construction  Co.,  vitrified 
pipe,  $23,989;  part   vitrified  pipe  and   part  clay  blocks,   $22,991. 

Valley  Falls,  Kan Bids   will   probably   soon   be   asked   for 

installing  a  sewer  svstem  here,  according  to  plans  prepared 
bv  Worlev  &  Black,  Consult.  Engrs.,  Reliance  Bldg.,  Kansas 
City,  Mo.      Estimated   cost,    $60,000.      Noted   Mar.   20 

Xorfolli,    Xeb (Official) — Bids    will    be    received    by    P.    F. 

Stafford,  City  Clk.,  until  5  p.m..  May  29,  for  constructing 
sanitary  sewers  in  Districts  35  and  36.  Plans  and  specifica- 
tions may  be  obtained  at  teh  office  of  the  City  Engineer. 

Slonx  Falls,  S.  D. —  (Official) — Plans  and  specifications  are 
on  file  at  the  office  of  S.  B  Howe,  City  Engr..  for  constructing 
sanitary  sewers  in  various  streets.  George  W.  Burnside  is 
Mayor. 

+Minot,  >".  D. —  (Official) — The  contract  to  construct  one 
mile  of  storm  sewer  here,  for  which  bids  were  opened  May 
19,  has  been  awarded  to  GEORGE  W.  KEMPER,  Minot,  at 
$16,800.      E.   J.  Thomas  is   City   Engr. 

+Butte,  Mont. —  (Official) — The  contract  to  construct  a  re- 
inforced-concrete  storm  sewer  in  Second  Gulch,  has  been 
awarded  to  the  BUTTE  CONSTRUCTION  CO.,  Butte,  at  $6392. 
Bids  were  opened  May   7.     Noted  May   1. 

+Kcnnett,  Mo. — The  contract  to  construct  a  sewer  system 
here  has  been  awarded  to  the  KATZ  CONSTRUCTION  CO., 
Omaha,  Neb.,  at  $35,204.  Bids  were  opened  Apr.  30.  Noted 
Apr.   13.      See  also  item   under   Water   Supply — Irrigation. 

Brlnkley,  Ark. — Bids  will  be  received  by  the  Board  of 
Commissioners,  District  No.  1.  until  June  19.  for  constructing 
about  seven  miles  of  S-  to  12-in.  pipe  sewers,  42  manholes, 
32  flush  tanks  and  a  sewage  disposal  plant.     E.  Chaney  is  Chn. 

Conway,  .*rk.^.\ccording  to  press  reports,  bids  will  be 
received  by  the  Commissioners  of  the  Conway  Sewer  Improve- 
ment District  until  June  5.  for  constructing  a  sewer  ^i'Stem 
estimated  to  cost  $45,000.     Noted  May  22. 

Hamilton,  Tex. — Preparations  are  being  made  for  con- 
structing a  municipal  sewer  system  here. 

Temple,  Tex. —  (Official) — Bids  will  be  received  by  the  City 
Council  until  5  p.m..  June  10.  for  the  purchase  of  $75,000 
sewer  bonds.      W.   E.   Dozier  is  City   Engr.     Noted   May  8. 

+Caddo,  Okla. —  (Official) — The  contract  to  construct  a 
sewer  svstem  here  has  been  awarded  to  the  J.  S.  TERRY 
CONSTRUCTION  CO.,  Poteau,  Okla.,  at  $28,017.  Bids  were 
opened   May   15.   J.   E.    Davis   is   City   Engr.     Noted   May   8. 

Cotton,  Idaho — Surveys  have  been  made  for  a  complete 
sewer  system  here,  to  comprise  about  3%  miles  of  sewers, 
and  a  sewage  disposal  plant.     Estimated  cvost,   $20,000. 

Keilogg,  Idaho — The  Citv  Council  has  called  an  election 
for  June  16,  to  vote  on  a  bond  issue  of  $30,000,  for  a  sewer 
system.      Robert  Sterling  is  City   Engr.      Noted  Jan.   30. 

.\rlini!rton.  Wash Bids  will   be   asked   by   the  City   Council 

In  June  or  Jfuly  for  the  installation  of  a  sewer  system  ac- 
cording to  plans  prepared  by  J.  W.  Morris,  Consult.  Engr., 
Yeon  Bldg..  Portland,  Ore.  The  system  will  include  about 
8000  ft.  of  5-  to  36-in.  pipe  sewers,  and  Is  estimated  to  cost 
$25,000.      Noted    May   15. 

Colville,  Wash — The  City  Council  Is  considering  a  propo- 
sition to  Install  Kiwers  in  the  district  east  of  Main  St.  Esti- 
mated   cost,    $30,000. 

Garfleld,  Wash. — Bids  will  probably  soon  be  asked  for  the 
construction  of  a  trunk  sewer  and  a  sewage  disposal  plant 
here.      Estimated  cost,   $14,350.     Noted  May  8. 

North  Yakima,  AVash. — An  election  has  been  called  for 
July  8  to  vote  on  a  bond  Issue  of  $240,000,  for  the  Installation 
of  a  sewer  system.     N.  A.  Oilman  Is  City  Engr.     Noted  Mar.  20. 

+<)nmner,  AVash. —  (Official) — The  contract  to  construct  a 
trunk  sewer  In  Local  Tmnrovement  District  No.  8  has  been 
awarded  to  the  WASHINGTON  PAVING  f^o..  Tacoma.  ■^'ash., 
at  $11,054.  The  other  bids  were;  Albert  Mead  and  C.  S. 
Waters,  Puyallup.  $11,123:  E.  M.  More.  Tacoma.  $10,743; 
McKlm.  nine  &  Addison,  Puyallup,  $11,375:  R  M.  Overstreet. 
Seattle.  $12,6(!5;  Fiasco  &  Colucclo.  Seattle,  $10,728.  Bids  were 
opened    May    7.      Noted    May    1. 

Snmas,  'Wnnh — The  City  Council  will  soon  ask  bids  for 
the  construction  of  sewers  In  the  alleys  between  North  Front 


Portland,  Ore. — The  City  Auditor  has  been  authorized  to 
advertise  for  bids  for  the  construction  of  the  Lambert  Ave 
district  sewer  system.  Estimated  cost.  $90,000.  Thomas  M 
Hurlburt    is   City    Engr. 

According  to  press  reports,  Thomas  M.  Hurlburt,  Citv 
Engr.,  has  completed  plans  for  the  construction  of  sewers  in 
Rhine    St.      Estimated    cost,    $130,000. 

Hermosa  Beach,  Calif. — The  city  contemplates  an  expendi- 
ture of  $36,000,  for  the  installation  of  a  sewage  disposal 
plant. 

Sacramento,  Calif. — .According  to  press  reports,  the  city 
contemplates  an  expenditure  of  $1,000,000  for  sewer  construc- 
tion. M.  J.  Desmond  is  City  Clk.,  and  J.  W.  Gross,  Ch.  Deputy 
City  Engr. 

+  San  Dieso,  Calif. — A  contract  to  construct  about  five 
miles  of  sewers  in  Brooklyn  Heights  and  Pound  Canon  has 
been  awarded  to  the  CALIFORNIA  GLAZE  PIPE  CO..  San 
Diego,    at    $14,741. 

San  Jose,  Calif. — It  is  proposed  to  install  an  outfall  sewer 
and  a  sewage  disposal  plant  here,  at  an  estimated  cost  of 
$54,000.      H.   B.   Fisher  is   a  member  of  the  Sewer  Com. 

Stockton,  Calif — C.  E.  Grunsky.  Consult.  Engr.,  and  W.  G. 
Hunter,  City  Engr..  have  completed  plans  for  the  prooosed 
new  sewer  system  and  a  sewage   disposal  plant. 

Bon-manville,  Ont. — Bids  will  be  received  by  John  Lyie, 
Town  Clk.,  until  May  30,  for  the  construction  of  a  sewage 
disposal  plant.  Chipman  &  TPowers,  Toronto,  are  Consult. 
Engrs. 

-A+Hamilton,   Ont The    West    End    sewage    disposal   plant, 

for  which  bids  were  opened  May  6,  will  be  built  by  day  labor, 
under  the  supervision  of  A.  F.  Macullum,  Citv  Engr.  Esti- 
mated   cost,    $62,000.      Noted   May   1. 

W'elland,    Ont. —  (Official) — Bids   will    be    received    by   C.   M 
Webber,     Town    Clk.,     until     noon,    June    2,     for    constructing; 
.   : _» *_      James   Hughes  is  Chn.   Sewerage 

Fdmonds,  B.  C. — The  City  Council  has  instructed  the  City 
Engineer  to  prepare  plans  for  a  sewer  system  to  include 
Edmonds,   East   Burnaby  and  North  Burnaby. 

Esqnlmalt,     B.     C- — The     Municipal     Council    is     examlnlnfT 

topographical  maps  which  have  been  prepared  for  the  InstaU 
lation   of  a   sewer  system   here,    estimated   to  cost   $500,000. 

STREETS    AXD    ROADS 

+Athol,  Mass. —  (Official) — The  contract  for  paving  in  Main 

and  School  Sts.  has  been  awarded  to  HUDSON  CONSTRUC- 
TION CO.,  Melrose,  Mass.,  at  $44,490.  Erroneously  noted 
May   15    that   all   bids   were   rejected. 

+Boston,  Mass (Official) — The  State  Highway  Commis- 
sion has  awarded  contracts  to  S.NOW  &  FARRINGTON, 
Wrentham,  Mass.,  at  $4985  for  improving  a  road  in  Wrentham; 
to  CORDNER  &  MONTAGUE,  Springfield,  Mass.,  at  $4017  for 
a  road  in  Wilbraham  and  to  T.  A.  MOYNIHAN  &  CO.,  South 
Hamilton,  Mass.,  at  $3338  for  a  road  in  Wenham.  Arthur  W. 
Dean  is  Ch.  Engr.     Noted  May  15. 

+The  contract  for  paving  Sleeper  St..  South  Boston,  was 
awarded  to  JOHN  E.  QUINN  at  $9037.  Other  bids  were:  Bos- 
ton Paving  Co..  $9376,  Northern  Construction  Co.,  $9397;  Peter 
W.    Hill,    $10,021.      L.    K.    Rourke    is    Comr.    Pub.    Wks. 

+The  contract  for  the  construction  of  a  macadam  road- 
way in  Whitefield  St.,  Dorchester,  was  awarded  to  the  WM. 
J.  RAFFERTY  CO.,  at  $4637.  Other  bids  were.  J.  J.  Mc- 
Carthy Co.,  $4663;  Jas.  Doherty,  $4886;  Boston  Paving  Co., 
$5312.' 

+The  contract  for  the  construction  of  bitulithic  pave- 
ment on  Washington  St.,  Brighton,  was  awarded  to  the 
W.^RREN  BROS.  CO.,  at  $24,585.  Its  bid  for  asphalt  was 
$24,768.  Other  bids  were:  Boston  Paving  Co.,  asphalt,  $25.- 
221,  bitulithic,  $24,977:  Jas.  Doherty,  $25,814  for  asphalt,  $25,- 
631    for   bitulithic.      Noted   May    8. 

Bids  will  be  received  until  June  2,  for  asphalt,  macadam 
and  bitulithic  pavements.  In  Spring  St.,  City  Proper,  Dennis 
St.,  Roxbury,  and  Center,  Cliftondale  and  South  Sts.  ami 
Walnut  Ave.,   West  Roxbury. 

Bids  will  be  received  until  June  3.  by  the  Transit  Com- 
mittee, for  repaying  6000  sq.yd.  with  asphalt  or  bitulithic  in 
Boylston   St.      E.    E.    Davis,    15    Beacon    St..    is   Chief   Engr.. 

(Official) — Bids  will  be  received  until  noon,  June  3,  by  tti' 
State  Highway  Commission  for  the  construction  of  7900  lin.ft 
of  road  in  the  town  of  Sandwich.     William  D.  Sohier  Is  Comr. 

Camlirldee.  Mass. — Bids  will  be  received  until  10  a.m.. 
May  31.  bv  the  Commissioners  of  Middlesex  County,  for  the 
construction  of  a  road  from  Chelmsford  to  Westford.  L.  S. 
Gould  is  Chn.  of  Comrs. 

+rhlconee,  Mass. —  (Official) — A  contract  was  awarded  to 
the  UNITED  STATES  WOOD  PRESERVING  CO.  at  $8653 
for  paving  the  roadway  of  the  Chlcopee  and  West  Spring- 
field Bridge  with  wood  block  under  3-in.  plank.  John  A. 
Houlihan   is  Clk.   of  the  Highway   Dept. 

Woonsocket,  R.  I. —  (Official) — Bids  will  be  received  until 
4  p.m..  June  4,  bv  the  Committee  on  Streets  and  Bridges,  for 
paving  Eermon  St.  with  stone  block  on  concrete  foundation. 
Frank   H.   Mills   is  City   Engr. 

Hartford.  Conn.— Bids  will  be  received  by  the  State  High- 
way Commisslor.  until  2  p.m..  May  29,  for  the  construction  of 
about  2775  lin.ft.  macadam  road  In  the  town  of  Hnddam. 
Plans  and  specifications  may  be  seen  at  the  residence  of  E.  P. 
Arnold,    First   Selectman. 

New  Haven,  Conn. —  (Official) — All  bids  received  for  pav- 
ing sections  of  Chapel.  College  and  Sachem  Sts.  and  Congress 
Ave  were  rejected,  and  the  work  will  be  readvertlsed.  F.  L. 
Ford    is   City    Encr.      Noted   May   22.  ,  ,    w 

♦  (Offlcial) — Bids  will  be  received  until  11  a.m.,  June  2,  by 
the  City  Engineer,  for  paving  portions  of  Congress  .Ave., 
College.  Sachem  and  Norton  Sts.  About  29,000  sq.yd.  will  be 
required,  and  bids  on  various  standard  material  will  be  ac- 
cepted. 
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liids  will  be  received  until  H  a.m..  June  9.  bv  the  City 
KMKlneer  for  paving  portions  of  AtwtUi-r.  Canner,  Cold 
Spring.  Devvltt.  Elm.  Mansfield,  Oranu.-  and  South  Front 
SIS..  KiiKehill  Road.  Prospect  Place  and  lOilKewood.  Ureen- 
wUh  and   Winchester  Aves.   F.   I.,.    Ford    Is   ICngr. 

+  Ha<iivlii.    \.    ^.      The    Hoard    of   Aldermen    has   awarded    a 

contract  to  Li  aUS  CUIPP.  Huffalo,  N.  Y.,  at  tin.ii.lO,  for  pav- 
Intr  Summit  St.  with  liessemer  brick.  Oeorge  N.  SouLhworth 
Is  City   ClU.      Xoted    .May    1. 

lironklyn,  N.  Y. —  (Offlclal) — The  followlnB  are  the  low 
bids  received  by  the  President  of  the  Uoroush  of  Brooklyn, 
Mav  21.  for  paving-  various  streets;  For  pavlnK  Lieverly 
Road,  from  Nostrand  Ave.  to  Rogers  Ave.,  with  asphalt,  the 
t'ranford  Co.,  at  $75SI5;  for  paving  East  Uth  St.,  from  Ave.  J 
to  .Ave.  K.  with  asphalt,  the  Cranford  Co.,  at  $5329;  for  pav- 
ing Hendrlx  St..  from  New  Lots  Ave.  to  Vienna  Ave.,  Free- 
man Hess  Co..  at  $5332;  for  grading,  curbing  and  sidcwalk- 
Ing  Lincoln  Road,  from  Nostrand  Ave.  to  a  point  about  500 
ft.  easterly,  and  on  East  New  York  Ave.,  from  a  point  500 
ft.  easterly  of  Nostrand  Ave.  to  Utica  Ave..  Castle  Bros.,  at 
$12,197.      Alfred    E.    St.    rs    is    I'res. 

Brooklyn,  N.  Y. —  (Oflicial) — Bids  will  be  received  until  11 
am..  Juni'  4.  by  the  President  of  the  Borough  of  Brooklyn. 
Borough  Hall,  for  regulating  and  paving  with  preliminary 
asphalt  pavement  on  a  5-in.  concrete  foundation  the  roadway 
of  Ames  St..  from  Sutter  Ave.  to  Blake  Ave.;  for  regulating, 
srading.  curbing  and  laying  sidewalks  on  Bay  :i5th  St.,  from 
86th  St.  to  Cropsey  Ave.:  for  regulating,  grading,  curbing  and 
laying  sidewalks  on  Chester  St..  from  Riverdale  Ave.  to  Hege- 
man  Ave.:  for  regulating  and  paving  with  preliminary  as- 
phalt pavement  on  a  4-in.  conciete  foundation  the  roadway 
of  Douglass  St..  from  Sutter  Ave.  to  Blake  Ave.;  for  regulat- 
ing, grading,  curbing  and  laying  sidewalks  on  E,  14th  St., 
from  Ave.  U  to  Ave.  V;  for  regulating,  grading,  curbing  and 
laying  sidewalks  on  E.  35th  St.,  from  Linden  Ave.  to  Church 
Ave.;  for  regulating  and  paving  with  preliminary  asphalt 
pavement  on  a  4-in.  concrete  foundation  the  roadway  of  Ave 
I,  from  Ocean  Ave.  to  the  Long  Island  R.R.;  for  regulating, 
grading,  curbing  and  laying  sidewalks  on  Ave.  J,  from  E. 
40th  St.  to  Brooklyn  Ave.:  for  regulating  and  paving  with 
preliminary  asphalt  pavement  on  a  4-in.  concrete  foundation 
the  road.vay  of  Ave.  I,  from  E.  40th  St.  to  Brooklyn  Ave.:  for 
regulating  and  paving  with  preliminary  asphalt  pavement  on 
a  5-in.  concrete  foundation  the  roadway  of  Ave.  L,  from  E. 
19th  St.  to  Ocean  Ave.;  for  regulating,  grading,  curbing  and 
laying  sidewalks  on  N.  15th  St..  from  Banker  St.  to  Nassau 
Ave.;  for  regulating  and  paving  with  preliminary  asphalt 
pavement  on  a  4-in.  concrete  foundation,  the  roadway  of 
Riverdale  Ave.,  from  Rockaway  Ave.  to  Junius  St.:  for  reg- 
ulating and  paving  with  permanent  asphalt  pavement  on  a 
6-in.  concrete  foundation  the  roadway  of  Rockaway  Ave., 
from  Riverdale  Ave.  to  Lott  Ave.;  for  regulating,  paving  and 
repaving  with  permanent  asphalt  pavement  on  a  6-in.  con- 
crete foundation  the  roadway  of  W.  17th  St.,  from  Surf  Ave. 
to  Neptune  Ave.;  for  regulating  and  paving  with  permanent 
grade  1  granite  pavement  on  a  6-in.  concrete  foundation  the 
roadway  of  W.  17th  St.,  from  Neptune  Ave.  to  Coney  Island 
Creek;  for  regulating  and  paving  with  permanent  asphalt 
pavement  on  a  6-in.  concrete  foundation  the  roadway  of  5th 
Ave.,  from  65th  St.  to  Bay  Ridge  Ave.;  for  regulating  and  re- 
paving  with  permanent  grade  1  granite  pavement  on  a  6-in. 
concrete  foundation  the  roadway  of  5th  Ave.,  from  39th  St. 
to  60th   St.      Alfred   E.   Steers   is  'Pres. 

BuiTnIo,  IV.  Y. —  (Oftlcial) — Bids  are  being  received  by  the 
Commissioner  of  Public  Works  for  paving  Roma  Ave.  with 
brick  at  an  estimated  cost  of  $13,510,  and  for  block  stone 
paving  on  Hamburgh  Turnpike  at  an  estimated  cost  of  $17.- 
399.     Francis   G.   Ward   is   Comr. 

Hornell,  N.  \. — The  Board  of  Public  Works  has  passed 
resolutions  authorizing  the  paving  of  Hornell.  Church.  Col- 
lier, Jaynes  and   West  Sts.      Bids   will  soon   be   asked. 

■*-»«-hurs:h,  N.  Y. —  (Oflicial) — Bids  will  be  received  until 
5  p.m..  June  10,  by  the  City  Council,  for  paving  two  sections 
of  Liberty  St.,  the  first  section,  from  Broadway  to  South  St., 
will  require  about  10. SCO  sq.yd.  paving  and  4750  lin.ft.  curb- 
ing. The  second  section  will  require  about  14.650  sq.yd..  in- 
cluding the  street  railway,  or  11.300  sq.yd.  pavement  with- 
out the  street-railway  tracks  and  7130  lin.ft.  curbing.  Wil- 
liam  J.    Blake,    Jr.,    is  City    Engr.      D.   J.    Coutant   is   City   Clk. 

New  York,  IV.  Y. — Bids  will  be  received  until  3  p.m..  June 
5.  by  the  Dept.  of  Parks.  Fifth  Ave.  and  64th  St.,  for  paving 
where  required,  with  bituminous  pavement,  the  west  drive 
of  Central  Park,  from  110th  St.  and  Eighth  Ave.  southerly  to 
102d  St..  and  from  the  Webster  monument  southerly  to  59th 
St.  and   Fifth   Ave.      Charles    B.    Stover   Is   Pres. 

♦New  York.  N.  Y. —  (Official) — The  President  of  the 
Borough  of  Manhattan  has  awarded  the  following  contracts 
for  paving  in  various  streets:  To  the  SICILIAN  .A.SPHALT 
PAVIXt;  CO..  for  paving  43rd  St..  from  Six'h  to  Eighth 
Aves..  with  asphalt,  at  $16,574;  to  the  ASPHALT  CONSTRUC- 
TION CO..  at  $20,690.  for  paving  56th  St..  from  Ave.  A  to  Third 
Ave.,  with  asphalt:  for  paving  64th  St..  from  Ave.  A  to  First 
Ave.,  and  from  Second  Ave.  to  Third  Ave.,  with  asphalt  .at 
$13,893:  to  WILLT.AM  J.  FITZGERALD,  at  $9166.  for  paving 
Barrow  St..  from  Hudson  St.  to  Washington  St..  with  granite; 
for  regulating,  paving  and  curbing  215th  St..  from  Park  Ter- 
race to  Indian  Road,  to  WILLIAM  DI  MENNA  CONSTRUC- 
TION CO..  at  $12,188:  Freeman  Hess  Co.  was  low  bidder  at 
$17,351.  for  paving  Broome  St..  from  Broadway  to  West 
Broadway,  with  granite,  and  at  $24,644.  for  paving  Ave.  A. 
from  54th  to  57th  Sts..  with  granite.  Bids  were  received  on 
May  20.      George   McAneny    is    Pres. 

♦  (Borough  of  Richmond)  —  (Official) — The  President  of  the 
Borough  of  Richmond  has  awarded  the  following  contracts 
from  bids  received  on  Mav  21:  To  CORNELIUS  VANDER- 
BTLT.  West  New  Brighton."  S.  I..  N.  Y..  at  $1S.167.  for  repay- 
ing, with  vitrified  brick,  the  roadway  of  Jewett  Ave.,  from 
the  Boulevard  to  Richmond  Turnpike;  to  JOSEPH  JOHN- 
SON'S SONS.  West  New  Brighton.  S.  I..  N.  Y..  at  $12,657.  for 
repaving.  with  granite  block,  the  roadway  of  Richmond  Ter- 
race, from  Bodine  St.  to  the  S.  I.  R.  T.  George  Cromwell  is 
Pres. 


N>H-  »«rk,  \.  Y. — (Borough  The  Bronx)  —  (OlMclal )  — HldH 
will  be  ree.lv.-d  until  lu:3o  a.m..  .lune  1.  by  Ihe  PreHldi^iit  of 
the  llorounh  of  Thi>  Bronx,  Municipal  BIclK.,  Third  Ave.  and 
I77lh  St.,  for  paving  and  repaving  wllh  Mheel  aHphalt  on  ii 
concrete  foundation  the  roadway  of  Beck  .St.,  from  LegKett 
Avo.  to  I.ongwood  Ave.;  repaving  with  Hheet  aiiphalt  on  a 
concrete  foundation  th.-  roadway  of  Ki-lly  St..  from  Kant 
IGSIh  St.  to  Longwoiid  Ave.:  EaMt  15«th  St,  from  Kelly  Kt.  to 
Beck  St..  and  s.tting  curb  where  necessary,  together  with  all 
work  Inelilental  thereto.  (Sheet  asphalt  pavement.)  (Per- 
manent pavement. )  For  reijavlng  with  Hheet  asphalt  on  u 
concrete  foundation  the  roadway  of  BoMton  Road,  from  FJast 
165th  St.  to  .lefferson  St.;  East  l(;ijlli  St..  from  BoHton  Uoad 
to  Fianklln  Ave.,  and  si-ttliig  curb  where  necexHary.  together 
with  all  work  Incidental  thereto.  (Sheet  asphalt  pav.-ment.) 
For  paving  with  lillumlnouH  concrete  on  a  cement  concrete 
foundation  the  roadway  of  Morris  Ave.,  from  EaHi  l«6th  St. 
to  East  170th  St.;  adjusling  curb  where  m-cessary.  together 
with  all  work  Incidental  thereto.  (Preliminary  paviment.) 
For  reiiaving  wllh  rc-dressed  granite  blocks  on  a  eoni-rele 
foundation  the  roadway  of  East  lfi9th  St..  from  Boston  Itoad 
to  East  167th  St.;  East  167th  St..  from  East  Ki'Jth  St.  to 
Soulhi'rn  Boulevard,  and  setting  curb  where  nceeHsary,  to- 
gether with  all  work  Incidental  th<-reto.  For  repaving  with 
sheet  asphalt  on  a  concrete  foundation  the  roadway  of  Bos- 
ton Road,  from  Prospect  .Vve.  to  the  Southern  Boulevard,  and 
setting  curb  where  necessary,  together  with  all  work  Inci- 
dental thereto.  For  repaving  with  redresse  1  granite  blocks 
on  a  concrete  foumlatlon  the  roadway  of  East  156lh  St..  from 
Cauldwell  Ave.  to  Uawson  St..  and  setting  curb  where  neces- 
sary, together  with  all  work  incidental  thereto.  For  repaving 
with  granite  blocks  on  a  concrete  foundation  the  roadway  of 
Webster  Ave.,  from  Gun  Hill  Road  to  the  north  side  of  233d 
St..  and  setting  curb  whi-re  necessary,  together  with  all  work 
incidental  thereto.  For  repaving  with  redressed  granite 
blocks  on  a  concrete  foundation  the  roadway  of  Ti  •■mont 
Ave.,  from  Third  Ave.  to  Boston  Road,  and  setting  curb  where 
necessary,  together  with  all  work  Incidental  thereto.  For 
regulating,  grading,  setting  curbstones,  flagging  sidewalks, 
laying  crosswalks,  building  approaches  and  erecting  fences 
where  necessary  In  Heach  .\ve..  from  Gleason  Ave.  to  Walker 
Ave.,  togethtr  with  all  work  incidental  thereto.  For  regulat- 
ing, grading,  setting  curbstones,  flagging  sidewalks,  laying 
crosswalks,  building  approaches  and  erecting  fences  where 
nc'cessary  in  Storrow  St.,  from  Public  Place  at  177th  St.  and 
Westchester  .-Vve.  to  Unionport  Road,  together  with  all  work 
incidental  thereto.  For  regulating,  grading,  setting  curb- 
stones, flagging  sidewalk-s.  laying  crosswalks,  bullcling  ap- 
proaches and  erecting  fences  where  necessary  in  Gray  St.. 
from  Tremont  Ave.  to  Unionport  Road,  together  with  all 
work  incidental  thereto.  For  regulating,  grading,  setting 
curbstones,  flagging  sidewalks,  laying  crosswalks,  building 
approaches  and  erecting  fences  where  necessary  in  East  lS7th 
St..  from  Valentine  Ave.  to  Marion  Ave.,  and  building  steps 
ancl  appurtenances  where  necessary,  together  with  all  work 
incidental    thereto.      Cyrus   C.   Miller   Is    Pres. 

•  PougLkeepsie.  X.  Y.— (Official) — Bids  will  be  received 
until  4:30  p.m..  June  5.  by  the  Board  of  Public  Works  for 
about  14.000  sq.yd.  vitrified  brick  pavement,  5200  lin.ft.  new 
bluestone  curb,  and  2000  lin.ft.  curb  reset.  R.  J.  Shields  is 
Clk.   of   the   Bd. 

A^SIdney.  X.  Y. —  (Official) — Bids  will  be  received  until  8 
p.m..  June  11.  by  the  Village  Council,  for  about  3620  sq.yd. 
brick  pavement  and  2420  lin.ft.  concrete  or  stone  curb  E  F 
Mtis^on  Nrjr-vlch.  N.  Y.,  is  Engr.-in-Charge.  Wm.  Thorp  is 
Clk.     Noted   May   15. 

Troy,  X.  Y — (Official) — The  Board  of  Contract  and  Supply 
received  bids  as  follows,  for  repaving  River  St..  from  Ferrv 
to  Adams  Sts.:  Edward  Walsh.  $20,856.  $23,424  and  $23  266 
respectively  for  vitrified  brick,  granite  block  and  wood-block 
pavement;  John  H.  Gleason.  $23,653  for  granite  block,  the 
Martin  Murray  Co..  $23,984  for  granite  block,  the  Parker- 
Hassam  Paving  Co..  $24,714  for  granite  block,  the  Union 
Paving  Co..  $16,520  for  sheet  asphalt.  James  M.  Riley  is 
Secy,   of   the    Bd. 

Haekensaek,  X.  J. —  (Official) — Bids  will  be  received  unt'l 
12:30  p.m..  June  2.  by  the  Road  Committee  of  the  Board  of 
Chosen  Freeholders  of  Bergen  Countv  for  resurfacing  the 
Franklin  Turnpike  between  Ramsey  arid  Mahwah.  M.  J.  Ford 
is    Chn.    of    Rd.    Com. 

Hoboken,  X.  J. — The  Common  Council  has  adopted  resolu- 
tions providing  for  the  improvement  of  the  following  streets, 
and  for  which  the  City  Surveyor  is  preparing  plans  and 
specifications:  Willow  Ave..  Clinton  St..  Grand  St..  Monroe 
St..  Jefferson  St.  and  Jackson  St  James  H.  Londrigan  is 
City  Clk. 

Jersey  City.  N.  J. — The  Board  of  Freeholders  has  author- 
ized the  issuance  of  $60,000  bonds  for  improving  the  Newark 
Plank  Road,  and  $35,000  for  work  on  the  Bridge  St.  bridge 
over   the    Passaic   River. 

.MadiHon,  X.  J. — The  Common  Council  has  rejected  all  bids 
recently  received,  and  has  Instructed  the  Road  Committee  to 
advertise  for  new  bids  for  macadamizing  Loantaka  W'ay,  and 
a   part   of  the   Green   Village   Road. 

•+.Mfrehnn(ville,  X.  J.— (Official)— The  Borough  Council 
has  awarded  the  contract  for  various  street  improvements  to 
the  KELLY  &  McFEELY  CO..  Camden.  N.  J.,  at  $96,121  J  C. 
Remington.  Jr..  is  City  Engr.  W.  F.  McAllister  is  Boro.  Clk. 
Noted    May    15. 

+Ridsefield  Park,  X.  J.— (Official)— The  Board  of  ViPrge 
Commissioners  has  awarded  a  contract  for  improving  a  por- 
''°"  ,"f  K'i''^'"''  ^t-  '°  -^-  "^'-  GII'L.  Leonia.  N.  J.,  at  approxi- 
mately $12,000.  The  other  bidders  were:  Alfred  Price  Ridge- 
field  Park.  N.  J.,  about  $12,000.  and  the  Clinton  Contracting 
Co  West  Hobokeri  N.  J.,  at  approximatelv  $15,000.  R. 
Schweizer.  Jr..   is  \  illage  Engr.      M.   D.   Starker  is  Clk.     Noted 

til  ^"^n'l  ^"^\"J,'^^,-n-'-^'R,^Vi^V-^''^^  ^''"  ^^  received  un- 
til 8:30  p.m..  June  10.  by  the  City  Council  for  paving  Stevens 
Ave.  with  vitrified  brick  from  Bordentown  Ave  to  Main  St 
Richard    M.    Mack    is  City   Clerk. 

Trenton.  X.  J.— The  (?c>unty  Engineer  has  completed  plans 
and     specifications     for     the    proposed     new     WHndsor-Newton 
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Road,  and  has  submitted  same  to  the  Board  of  County  Free- 
holders for  approval,  and  authority  to  call  for  bids.  The  road 
will  be  about  seven  miles  long,  extending-  to  the  Burlington 
County  line.     The  estimated  cost  is  about  $50,000. 

The  Board  of  City  Commissioners  has  instructed  the  City 
Clerk  to  advertise  for  bids  for  paving  the  following  streets: 
Asburv  St.  (bituminous  concrete  or  vitrified  block),  Ashmore 
Ave.  (bituminous  concrete  or  sheet  asphalt),  Atterbury  Ave. 
(bituminous  concrete).  Division  St.  (bituminous  concrete  or 
sheet  asphalt),  Evans  Ave.  (bituminous  concrete),  South 
Hermitage  Ave.  (bituminous  concrete  or  sheet  asphalt).  Hill's 
AUev,  Howell's  Alley  and  Quarry  St.  (all  monolithic  concrete). 
Peace  St.  (vitrified  block).  Riverside  Ave.  (bituminous  con- 
crete) and  Sherman  Ave.  (vitrified  brick).  A.  Swan,  Jr.,  is 
City   Engr. 

(Official) — Bids  will  be  received  until  2:30  p.m..  June  4,  by 
the  City  Ccmmission  for  approximately  31,000  sq.yd.  pave- 
ment of  standard  varieties  in  various  streets  and  alleys. 
Frank   Thompson    is   City   Clk.      Noted   May    S. 

-A^Allentown,    Penn (Official) — Bids   will    be    received    until 

5  p.m.,  June  3,  by  the  Mayor  for  paving  various  streets,  cori- 
tract  to  be  awarded  in  two  sections,  one  of  about  27,250  sq.yd. 
and  the  other  of  34,000  sq.yd.  Bids  will  be  accepted  on  any 
standard  material.  Chas.  D.  'VVeirbach  is  City  Engr.  Chas. 
W.    Rinn    is   Mayor. 

Coraopolts,  Penn. —  (Official) — The  Borough  Council  has 
passed  ordinances  authorizing  the  paving  of  sections  of  Flem- 
ing and  Main  Sts..  Fifth  and  Bridge  Aves.  Bids  will  asked 
for    the    work   at    once. 

+Kllwooil  City,  Ponn. — The  Borough  Council  has  awarded 
the  contract  tor  paving  Fourth  St.  from  Lawrence  to  Division 
Ave.,  to  ALBERT  DAHL  at  $11,235.  There  were  four  other 
bidders. 

MeadvUle,  Penn.^ — (Official) — Bids  will  be  received  about 
July  1  for  paving,  curbing  and  storm  sewers  on  parts  of  12 
different  streets.  The  estimated  cost  is  $200,000.  B.  F.  Miller, 
Jr.,  is  City  Engr.     F.  C.  Kiebort  is  City  Clk.     Noted  May  15. 

+  l'ninnto»'n,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  road  in  Redstone  Township  was  awarded  to 
JOHN  AUSTIN,  Brownsville,  Penn.,  and  for  constructing  a 
road  in  Luzern  Township  to  HOBLETZEL  &  PRICE,  Meyers- 
dale,  penn. 

All  bids  for  the  construction  of  a  road  in  Jeffer- 
son Township  were  rejected,  and  new  bids  will  be  received 
by  the  County  Controller  until  noon,  June  12.  Bids  will  also 
be  received  at  the  same  time  for  7.5  miles  of  brick  paving  in 
German  Township,  and  for  construction  of  one  mile  of  bi- 
tuminous-mixture road  in  Redstone  Township.  Thomas  H. 
Hudson  is  County  Solicitor.     Noted  May  8. 

^VaHhinKton,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  June  »,  by  the  County  Controller,  for  improving  sec- 
tions of  the  following  county  road.s:  about  1.4  miles  of  the 
Finlevville-Thomas  Road,  1.4  miles  of  the  Cecil-Venice  Road, 
one  mile  of  the  Hill  Church  Eighty-Four  Road,  1.2  miles  of 
the  Pike  Run  Road  Extension,  1.5  miles  of  the  Canonsburg- 
Thomas  Road,  1.5  miles  of  the  Westland  Road,  one  mile  of 
the  Clavsville-Eurnsville  Road,  two  miles  of  the  Beallsville- 
Fredericktown  Road,  about  600  lin.ft.  of  the  West  Alexander- 
Burnsville    Road,    and    2.2    miles    of    the    Donora-Eldora    Road. 

Bids  will  be  received  until  noon,  June  9,  by  the  County 
Controller  for  furnishing  vitrified  brick  or  block  for  paving 
the  above  named  roads.  John  H.  Moffitt  is  County  Controller. 
Chaney  &  Armstrong  are  County  Engrs. 

■fWilkem-Barre,    Penn The     Board     of    Commissioners    of 

Luzerne  County  has  awarded  the  contract  for  constructing 
Sect.  2  of  the  Freeland-Fairview  Road  to  the  FREELAND 
CONSTRUCTION    CO.,    at    $62,025. 

Baltimore,  Mil. — Bids  will  be  received  until  June  4  by  the 
Board  of  Awards,  for  the  improvement  of  various  streets 
under  Contracts  Nos.  115  and  llil.  The  first  includes  about 
3200  sq.yd.  bituminous  concrete  paving,  and  the  second  is 
for  2S00  sq.yd.  vitrified  block.  Eugene  E.  Grannan  is  Pres. 
St.    Comrs. 

+A  contract  has  been  awarded  by  the  Board  of  Awards 
to  PENN-MAR  CONSTRUCTION  CO.,  612  Union  Trust  Bldg., 
for  contract  108,  at  $24,999;  to  the  same  company.  Contract 
111,  $12,930;  EASTERN  PAVING  CO.,  Contract  110,  $13,192. 
Noted  May   15. 

WaHhluKton,  U.  C (Official) — Bids  were  received  as  fol- 
lows. May  26,  by  the  tlommissioners  of  the  District  of  Colum- 
bia, for  laying  asphalt  pavements,  etc.,  in  the  District  for  the 
fiscal  yi-ar  ending  June  30,  1914:  (a)  Eastern  Paving  Co., 
Philadelphia,  Penn.;  (b)  Cranford  Paving  Co.,  Washington, 
D.  C:  (c)  Washington  Asphalt  Block  &  Paving  Co.,  Washing- 
ton, D.  C.  Laying  asphalt  pavement,  2ii-in.  surface.  2-in. 
binder  before  compression,  6-in.  concrete  base:  (1)  Pitch  lake 
asphalt,  (b)  $1.77;  (2)  any  asphalt  conforming  to  specifica- 
tions, (a)  $1.76;  (b)  $1.69;  vitrified  brick,  fi-in.  concrete  base, 
(a)  $1.36;  (b)  $1.37;  bituminous  concrete  paving,  6-in.  con- 
crete base,  (a)  $1.66;  (b)  $1.64;  bituminous  concrete  paving, 
broken  stone  base,  (a)  97c.;  (b)  97c.;  2-in.  asphalt  block 
pavement,  6-in.  concrete  base,  (c)  $1.79.  C.  H.  Rudolph  is  a 
Comr.      Noted    May  15. 

fheHlerlown,  Mil. — Bids  will  he  received  until  June  3  by 
the  Commissioners  of  Kent  County  for  building  about  4.14 
miles  of  state  highway  between  Betterton  and  .Still  Pond. 
Plans  and  specifications  on  file  at  office  of  State  Roads  Com- 
mission, 534  North  Howard  St.,  Baltimore.  Charles  D.  Woods, 
Chestertown,   is  Pres.  of  Comrs. 

Huntlnirfon.  AV.  Va. — Bids  will  be  received  until  June  12,  by 
the  Board  of  Commissioners,  for  paving  portions  of  Main  and 
16th  St.  and  various  allcvs  with  vitrified  brick.  L.  A.  Pollock 
Is  Comr.   of  Sts.      A.   B.    .Maupln   is  City   Engr. 

ParkemlinrK.  W.  Va. —  (Official)  —  Bids  will  be  received 
on  or  about  July  1  by  the  Citv  Council  for  paving  streets  and 
sewer  construction  at  an  estimated  cost  of  $200,000.  B.  F. 
Stewart.  Jr..  Is  City  Engr.     Noted  May  22. 

+MontKonirr7,  Ala. —  (Official) — The  Board  of  Revenue  of 
Montgomery  County  has  awnrded  a  contract  to  J.  F.  GID- 
DRNS,  Kent,  Ala.,  for  improving  about  six  miles  of  the 
Ramer-Grady  Road.  T.  H.  Edwards  is  County  Engr.  Noted 
May    1. 


Meridian,  Miss.. — Bids  will  be  received  until  June  3,  by 
the  Good  Roads  Commission,  Dist.  No.  1,  Lauderdale  County, 
for  the  construction  of  various  county  roads,  about  37.22 
miles  in  all.  Bids  will  be  accepted  for  either  sand-clay  and 
gravel  or  novaculite  surfacing.     C.  C.  Dunn  is  Chn.  of  Com. 

Winona,  Miss. — Bids  will  be  received  until  June  2,  by  the 
Road  Commissioners  of  Montgomery  County,  for  construct- 
ing about  70  miles  of  sand-clay  roads.  Henry  Hart  is  Chn. 
of  Comrs. 

New  Orleans,  La. —  (Official)- — Bids  will  be  received  until 
noon,  June  2,  by  the  Highway  Department  of  the  Board  of 
State  Engineers  for  the  construction  of  about  5.8  miles  of 
gravel  road,  beginning  about  five  miles  from  Shreveport,  ex- 
tending to  Keithville,  Caddo  Parish.  W.  E.  Atkinson  is  State 
Highway  Engr. 

+Bon'ling  Green,  Ky (Official) — The  Fiscal  Court  of  War- 
ren County  has  awarded  contracts  for  the  construction,  re- 
pair and  maintenance  of  county  roads  for  a  year  to  various 
local  contractors,  usually  farmers  living  along  the  highways. 
The  total  cost  will  be  from  $15,000  to  $20,000.  M.  H.  Crump 
is  Road   Engr.     Noted  May  15. 

AVilliamstonn,  Ky. — The  citizens  and  county  officers  of 
Grant  County  are  planning  the  reconstruction  of  the  Lex- 
ington Pike,  about  24  miles  in  length.  The  Fiscal  Court  at 
Williamstown   will    have    charge    of    the    matter. 

+.\kron,  Ohio — (Official) — The  contracts  for  paving  East 
Market  St.  were  awarded  to  WILDER  &  DAVIDSON  and  E.  M. 
SCHAEFFER  &  SON.  Ira  A.  Priest  is  City  Clk.  Noted  May 
1    and    15. 

+  .\shtalinla,  Ohio — (Official) — The  contract  for  construct- 
ing about  23,653  sq.yd.  of  shale-block  paving  and  15,460  lin.ft, 
curbing  on  Lake  St.  has  been  awarded  to  T.  P.  FITZGERALD, 
304  Main  St..  Ashtabula,  Ohio.  M.  H.  Turner  is  Dir.  of  Pub. 
Ser.     Noted   May   S. 

Cbilllcothe,    Ohio — (Official) — Bids    will    be    received    until 

noon,  June  12.  by  the  Director  of  Public  Service  for  refilling 
with  gravel  portions  of  Sugar,  Ewing  and  Hickory  Sts.  Ed- 
ward   L.    Albright   is   Dir. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  4.  by  the  Director  of  Public  Service,  for  improv- 
ing Martha  St.,  from  Kirby  to  Badgley  Aves.,  and  Elberon 
Ave.,  from  State  to  Purcell  Aves.  V.  T.  Price  is  Dir.  M.  J. 
Keefe    is   Secy. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m.,  June  6,  by  the  State  Highway  Commissioner,  for  the 
following  road  improvements:  Six  miles  of  the  Piqua-Urbana 
Extension  No.  1  Road,  to  be  graded  and  paved  with  water- 
bound  macadam  and  concrete  at  an  estimated  cost  of  $7779; 
for  grading  and  paving  with  brick  1.89  miles  of  the  Athens- 
Logan  Road  at  an  estimated  cost  of  $26,267;  for  grading  and 
paving  with  waterbound  macadam  one  mile  of  the  Urbana- 
West  Jefferson  Road,  estimated  cost  $8060;  for  grading  and 
paving  with  waterbound  macadam  2.4  miles  of  the  Canton- 
Steubenville  Road,  Section  1,  at  an  estimated  cost  of  $31,- 
095;  for  grading  and  paving  with  concrete  1.10  miles  of  the 
Scotland  Station  Easterly  Road  at  an  estimated  cost  of  $14,- 
124.      James   R.  Marker  is  Comr. 

Dayton,  Ohio — The  Director  of  Public  Service  will  soon 
advertise  for  bids  for  repairing  the  citv  streets  damaged  in 
the  recent  flood.  The  work  is  estimated  to  cost  $100,000,  for 
which  bonds  have  been   issued.     Charles   H.   Hoglen   is   Dir. 

Delaware,  Ohio — Bids  will  be  received  until  June  9  by 
the  Commissioners  of  Delaware  County  for  grading,  drain- 
ing and  macadamizing  about  1.26  miles  of  the  Infirmary  Road. 
W.    F.   Whittier   is   County    Surv. 

Lorain.  Ohio — (Official) — Bids  will  be  received  until  noon, 
.lune  5.  by  the  Director  of  Public  Service,  for  grading, 
draining,  curbing  and  paving  Globe  Ave.,  from  East  28th 
to  East  31st  Sts.,  and  East  30th  St.,  from  Vine  to  Pearl  Aves., 
with  asphalt  or  vitrified  brick.  L.  B.  Johnston  is  Clk.  to 
Dir. 

Sprlngfleld,  Ohio — Bids  will  be  received  until  June  6,  by 
the  Board  of  Commissioners  of  Clark  County,  for  the  fol- 
lowing road  improvements:  1587  lin.ft.  of  the  National  Pike, 
about  51/2  miles  of  the  Valley  Pike.  300  ft.  of  the  Snyder  and 
Dorner    Pike    and    about    1.7    miles    of    the    St.    Paris    Pike. 

Strnthers,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  16.  by  the  Village  Clerk  for  paving  portions  of 
Bridge  St.  and  Poland  Ave.  with  brick.  Ira  Eisenbraun  is 
Clk. 

Indiana — (Official) — Bids  for  road  improvements  in  In- 
diana will  be  received  as  follows: 

June  3,  at  Decatur,  by  the  Commissioners  of  Adams 
County,  for  constructing  gravel  roads  in  French  and  Root 
Townships.      T.    H.    Baltzell    is   Audr. 

June  3,  at  Paoli,  by  the  Commissioners  of  Orange  County, 
for  the  construction  of  road  in  Orangeville  Township.  Ed. 
A.  Palmer  is  Audr. 

June  3.  at  Vincennes,  by  the  Commissioners  of  Knox 
County,  for  the  construction  of  gravel  roads  In  Vincennes 
Township.      John    T.    Knox    is    Audr. 

June  3,  at  Wabash,  by  the  Commissioners  of  Wabash 
County,  for  the  construction  of  two  roads  in  Noble  Town- 
ship.     D.    Showalter   is   Audr. 

June  3.  at  Lebanon,  by  the  Commissioners  of  Boone  County, 
for   construction    of   a    road.      D.    M.    Clark    is    Audr. 

June  4,  at  Columbus,  by  the  Commissioners  of  Bart- 
holemew  (bounty,  for  a  road  on  the  line  between  Cliffy  and 
Hawcreek  Townships.     I'hllip  J.  Safer  is  j\udr. 

June  4,  at  Lafayette,  by  the  (Commissioners  of  Tippecanoe 
County,  for  the  construction  of  a  road  in  Wabash,  Sheffield, 
Fairfield  and  Washington  Townships,  and  one  on  the  line 
between  Washington  and  Perry  Townships.  George  W.  Bax- 
ter  Is   Audr. 

June  5,  at  Paoli,  by  the  Commissioners  of  Orange,  Craw- 
ford and  Washington  Townships,  for  the  construction  of  a 
road  on  the  line  between  said  counties.  E.  A.  Palmer  Is 
Audr.    of    Orange    County. 

June  5,  at  Frankfort,  by  the  Commissioners  of  (^lifton 
County,  for  the  construction  of  11  gravel  roads.  Chas.  F. 
Cromwell    is   Audr. 
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June  26,  at  VVinehester,  by  the  Commissioners  of  Ilandolph 
County,  for  a  road  on  line  between  Randolph  and  Wayne 
Counties.      H.   F.   Wood   is  Audi-. 

+  An<lerNoii,  ln<l. —  IDlticial) — The  Commissioners  of  Madi- 
son County  have  awarded  eontracts  for  ^lavel  road  conslrue- 
tion  as  follows:  A.  B.  HUFFMAN,  two  roads,  $4060;  JIJIIN  K. 
MASON,  two  road.s,  $:i:!iill;  M.MUSdN  CONSTRUCTION  Co..  flv,- 
roads,  $12,550:  WALKIOH  .t  SON.  two  roads,  $5615;  P.  W. 
C.UiH,  one  road,  $7Sii.S:  UNDIOKWiioD  &  IvlUl-CI'ATKlCK,  ono 
road.  $6900;  CHESTliU  Rcxil'.KS.  one  road,  $6031.  Joel  B. 
Beneflel    is    Audr.      Noted    May    1. 

+  lllu<iininKton,  In)!.- — (Offleial) — The  contract  for  brlclt  pav- 
ing on  Seventh  St.  was  awarded  to  BLAIR  &  KERR,  Bloom- 
iuKton,   at   $1.96   per   sq.yd.      Noted    May   15. 

Bids  will  be  received  until  June  J.  by  the  City  Council  tor 
four  blocks  of  paving  on  Sixth  St.  Ulysses  S.  Iianna  is  City 
Engr. 

+Crnwforilsvllle,  luil. —  (Onieial) — The  Commissioners  of 
Montgomery  County  have  awarded  contrails  Inr  the  con- 
struction of  roads  in  Seott  and  Franklin  Tciwiiships  to 
GEORGE  J.  MILLER,  Lebanon,  Ind..  at  $26,, sua  and  to  V.  B. 
NOWLING,  Rockville,  Ind.,  at  $10,980.  M.  L.  Nees  is  County 
Engr.      B.    B.    Engle    is    Audr. 

New  Albany,  Ind. — The  Board  of  Public  Works  has  plans 
for  the  reconstruction  of  North  State,  West  Main  and  East 
Market  Sts.  Macadam  will  probably  be  used.  Chas.  W. 
Appleby    is    City    Engr. 

+Seyniour,  Inil. — The  City  Council  has  awarded  a  contract 
for  the  construction  of  10  blocks  of  concrete  paving  to  DE 
GOLYER    &   MASTERS,    Seymour,   at    $15,000. 

+Duquoiii,  111. — The  Board  of  Public  Improvements  has 
awarded  the  contracts  for  paving  in  Districts  No.  2  and  3  to 
REEB  BROS.,  Belleville,  111.,  at$49  ,265  and  $38,230  respec- 
tively. 

Ottana,  III. —  (Offleial) — Bids  will  be  received  between  June 
10  and  15  by  the  Board  of  Local  Improvements  for  the  con- 
struction of  brick  pavement  and  combined  curb  and  gutter 
in  the  South  Ottawa  District.  The  estimated  cost  is  $142,427. 
George    L.    Farnsworth    is   City    Engr.      Noted    May    8. 

+WnukeKan,  III. —  (Offleial) — The  Board  of  Local  Improve- 
ments has  awarded  the  contract  for  1905  sq.vd.  brick  paving 
on  County  and  Hickory  Sts.  to  JAMES  COPE  &  SONS  CO., 
Racine,  Wis.,  at  $7228.  Other  bidders  were:  Charles  Pavne, 
Waukegan,  III.,  $7253;  McCugo-BuIlock  Co.,  $7441.  M.  J.  Dout- 
hitt   is  City   Engr.      Noted   May   15. 

Wausan,  Wis. —  (Official) — The  following  bids  were  re- 
ceived by  the  City  Council  for  11,000  sq.yd.  paving  on  vari- 
ous streets:  Christ  Johnson.  Oshkosh.  Wis.,  at  $2.12  per  sq.vd. 
for  brick  or  $2.63  for  creosoted  block;  Justenson  &  Howa'rt, 
Wausau,  $2.33  per  yd.  for  brick;  the  Shutte  Construction  Co., 
Manitowoc,  Wis..  $2.14  per  yd.  for  brick.  The  contract  will 
probably  be  awarded  to  Mr.  Johnson.  B.  C.  Gowen  is  City 
Engr.      Noted   Apr.    10. 

+Belle  Plaini-,  lona — (Official) — Bids  as  follows  were  re- 
ceived by  the  City  Council,  May  19,  for  paving  streets  of 
Division  "A":  (a)  sand  filler,  (b)  concrete  filler:  Des  Moines 
Asphalt  Paving  Co.,  Des  Moines,  Iowa,  (a)  $18,212,  (b)  $18,- 
884;  M.  Tschirgi  &  Sons,  Cedar  Rapids,  Iowa,  (a)  $19,619,  (b) 
$20,459;  J.  W.  TURNER  IMPROVEMENT  CO.,  Des  Moines, 
(a)  $18,096,  (b)  $18,688  (awarded  contract).  Charles  P.  Chase 
Clinton,  Iowa,  is  Engr.-in-Charge. 

+Vlreliila,  Minn. —  (Official) — The  Street  and  Alley  Com- 
mittee has  awarded  the  contract  for  6051  sq.vd.  of  3% -in. 
block  pavement  to  the  LAWRENCE-McCANN  CO..  at  $2.63 
per  sq.yd.,  and  a  contract  for  11,824  sq.vd.  bitulithlc  pave- 
ment to  the  GENERAL  CONTRACTING  CO.,  at  $2.48.  E.  F. 
■Johnson   is  City   Engr.      Noted   May   8. 

MlHMOula,  Mont. —  (Official)  —  Bids  will  be  received  until 
June  4.  by  the  Citv  Clerk,  for  grading  and  paving  about  nine 
blocks  of  street.  19.000  sq.yd.  The  estimated  cost  is  $74,122. 
Fred  E.  Buck  is  City  Engr.  W.  H.  Smith  is  City  Clk.  Noted 
May    15. 

♦Jefferson  City,  Mo. —  (Official) — The  contract  for  improv- 
ing Chestnut  St.,  from  High  to  Atchison  St.,  has  been  award- 
ed to  JOSEPH  POPE.  22  West  Dunklin  St.,  Jefferson  City,  at 
$24,000.      Noted   May   15. 

(Official) — Bids  will  be  received  until  June  2.  by  the  City 
Council  for  improving  West  High  St..  from  Brooks  to  Maine 
and  Miller  St.,  from  Broadway  to  Walnut  St..  and  other 
streets.  P.  C.  Harding  is  City  Engr.  J.  Frank  Morris  is  City 
Clk. 

+Denvep,  Colo. — The  Board  of  Public  Works  has  awarded 
a  contract  to  BEACH  &  DECKER  at  $33,357  for  completion 
of  the  boulevard  system  connecting  Montclair,  Cheesman  and 
Washington  Parks.      A.   L.   Fellows  is  City  Engr. 

Aberdeen,  Wash. —  (Official) — The  City  Council  will  shortly 
pass  an  ordinance  and  ask  bids  for  paving  M  St.  from  Heron 
to  Fourth  St.  with  asphalt  at  an  estimated  cost  of  $16,200. 
Louis   D.    Kelsey   is   City    Engr.      P.    F.    Clark    is  City   Clk. 

+ElleuNbnr?,  Wash. — The  Board  of  County  Commissioners 
has  awa.-ded  to  CHAS.  ANDERSON.  Ellensburg,  the  contract 
for  paving  11.022  sq.yd.  of  permanent  Highway  No.  2.  at 
$23,317  for  brick  pavement.  Other  bidders  were:  Barber  As- 
phalt Paving  Co.,  Warrenite,  $20,000;  Xura  Case,  $19,850;  Cas- 
cade Construction  Co.,  asphalt  macadam  $11,573,  concrete  $16,- 
153,  sheet  asphalt  $20,941.  brick  $25,247;  Chas.  Anderson,  con- 
crete $15,430.  sheet  asphalt  $21,492.  Charles  T.  Jordan  is 
County    Engr.      Noted    Apr.    24. 

Monroe,  AVash. — The  City  Council  has  ordered  the  im- 
provement of  Madison  St.  from  Main  to  Powell  Sts.,  by  pav- 
ing with  6-in.  concrete,  curb,  gutter,  etc.  Bids  will  soon  be 
asked.     G.   P.   Cook  is  City  Clk. 

Mount  Vernon,  Wash. — Bids  are  being  received  by  the 
County  Engineer  of  Skagit  County  for  the  improvement  of 
eight  roads  in  the  county.     A.  L.  Strong  is  Engr. 


Kenton,  Wnnh.— BIdH  will  bo  received  until  Junr  10.  by  Iho 

Clly    ('ill II    fill    liMj.i  living    Cedur    St.    by    KriidliiK.    KiavclliiB 

and    eoiiHli  iiilliig    giitterH.      Grant    llateH   Ih   City   Clk. 

Seattle,    Waxb The    Board    of    Public    WorkH    hail    r<'Je.t<d 

as  exceHsive  all  bld8  received  for  paving  Grand  Ave.  New 
bids  will  soon   be  aHkud.      Noted    May    22. 

+ContraetH  have  been  awarded  to  HOLT  &  JEPFERY,  at 
$186,477  anil  $87,526,  reHpoctlvely,  for  Improving  ShlUhole  and 
Ninth    Aves.      Arthur    II.    DImoek    Is    t;ity    Engr. 

+.Shellon.  Waiih. —  ((Jfllclal)— The  CommlslHonem  of  MaHon 
County  have  awarded  the  contract  for  conHiructlnK  one  mile 
of  Permanent  Road  No.  2  to  JE.SSE  T.  .MILLS.  Tumwater. 
Wash.,  at  $7100,  and  one  to  IIAKISKU  &  CRONgUIST.  Detroit, 
Wash.,  foi*  improving  the  Eberhardl  Road.  E.  L.  HoblnHon  la 
Audr.      Noted    May    15. 

+  I,oii  AniceleM.  Cnllf.— The  Board  of  SupervlHors  of  Lou 
Angeles  County  has  awarded  a  contract  to  GEUUOE  S.  UKS- 
SON  H  SONS  at  $15,127  for  improving  approximately  two 
miles  of  the  Long  Beach  .Maples  Road.  Other  blddcrH  were: 
Conner  Contracting  Co..  $18,264;  White  &  Gasklll,  $18,533; 
Taylor  &  Berliner,  $18,839;  Ernest  A.  Simmons.  $1(1.959;  K.  F. 
Prendergast,  $21,063;  W.  A.  Dontanville.  $21,200;  KogerK  Bros. 
Co.,    $23,331.      A.    M.   McPherron    is   Deputy   Clk.      Noted    .Mav    1. 

+The  City  Trustees  have  awarded  the  followlni;  eontracts 
for  Improving  various  streets;  FAIRCll  ILI)-<;iL.MoRi;-WIL- 
TO.N  CO.  at  $104,070;  FORD  &  STOUT  at  $6873;  W.  F.  HEW- 
ITT CO.  at   $7865. 

H.  H.  Curtis  at  $19,500  was  low  bidder  for  Improving  New 
York  Ave.  from  Lake  to  Santa  Anita  Ave.,  Improvement  DIh- 
trict  No.  16.  Other  bidders  were:  Conner  Construction  Co.  at 
$20,958  and  A.  S.  Bent  at  $24,800.  L.  A.  Bartlett,  Pasadena. 
is    Engr.-in-Charge.      Noted    May    8. 

+  Snu  Diego,  fnlir.- — The  Citv  Tru.stees  have  awarded  a  con- 
tract to  the  ENCrl.NEERING  &  CONTRACTING  CO.  at  $44,261 
for  improving  El  Cajon  Ave.  from  Park  Blvd.  to  the  city 
limits.     William   -M.    Rumsey  is  Citv  Engr. 

♦The  JESSE  KNIGHT  CON.STRUCTION  CO.  has  been 
.awarded  a  contract  for  grading  portions  of  Landla  and  Ari- 
zona Sts.   at    $19,358. 

+San  Fernando,  Calif. —  (Official) — The  City  Trustees  have 
awarded  the  contract  for  various  street  improvements  to 
CLARENCE  L.  ROBINSON,  226  Stimson  Blk.,  Los  Angeles,  at 
$43,313.  Other  bidders  were:  Fairchild-Gilmore- Wilton  Co., 
$49,731;  Bent  &  Pennebaker,  $43,603.  H.  C.  Caldwell  is  City 
Clk.      Noted    May    1    and    22. 

+San    Pranelneo,    Calif The    Panama-Pacific    International 

Exposition  Co.  has  awarded  a  contract  to  the  HEALY-TIB- 
BITTS  CCJNSTRUCTION  CO.,  San  Francisco,  at  $6920,  for  the 
construction  of  a  pile  roadway  near  Fulton  Basin.  Noted 
May  22. 

+P.  L.  LOPEZ  was  awarded  the  contract  at  $4310  for  im- 
proving First  St.,   from  McFarland  to  Alexandria  .\ve. 

Ventura,  Calif. — Bids  will  be  received  by  the  City  Clerk 
until  5  p.m.,  June  2,  for  improving  portions  of  West  Main 
St.,  Ventura  Ave..  Meta  St..  Laurel  St.,  Kalorama  St.,  Poll, 
Oak  and  East  Main  Sts.  Work  consists  of  curbs  and  side- 
walks.     Edwin    Frensee    is   City   Clk. 

+KlnKMton,    Out The    Board    of    Works    has   awarded    the 

contract  for  about  10,000  sq.yd.  of  paving  to  the  WINDSOR 
ASPHALT    BLOCK   CO.    at    $2.75    per   sq.yd.      R.    J.    McClelland 

is  City  Engr. 

Oshniva,  Ont (Official) — Bids  will  be  received    until   noon, 

June  7.  bv  the  Town  Engineer  for  the  construction  of  ap- 
proximately 15.000  sq.yd.  of  concrete  pavement.  Frank  Chap- 
pell    is    Town    Engr. 

St.    ThomaN.    Ont. —  (Official) — Bids    will    be    received    until 
5   p.m..    Mav   30.   bv   the   City    Engineer  for   the    construction   of 
about    12,300    sq.vd.    of    concrete    pavement    and    9900    ft.    con- 
crete   curb;    also    for    3300    sq.yd.    brick    pavement    with    3000. 
lin.ft.  curb  and  gutter.     M.   Ferguson   is  City   Engr. 

Sault  Ste.  Marie,  Ont. —  (Official) — Bids  will  be  received  un- 
til 7  p.m.,  June  2,  by  the  Citv  Clerk,  for  the  construction  of 
about  116,000  sq.ft.  concrete  sidewalks.  W.  W.  Van  Every 
is  City  Engr.     C.  J.  Pim  is  City  Clk. 

Tilbury,  Ont. — The  Citv  Council  plans  to  pave  Market 
Lane  and  Carlvlc  .\ve.  The  material  has  not  yet  been  se- 
lected.     W.  A.   ilutton   is  Clk. 

Vancouver.  B.  C. —  (Official) — Bids  will  be  received  until 
2  p.m.,  June  10.  by  the  Board  of  Works.  City  Hall,  for  asphal- 
tic  concrete,  vitrified  brick  and  creosoted  wood-block  pave- 
ment on  various  streets  at  ah  estimated  cost  of  $1,200,000. 
F.  L.  Fellows  is  Citv  Engr.  S.  J.  Montgomery  is  Secy.  Bd. 
of   Works.     Noted   May   8. 


l.XDl'STHIAl,    WORKS 

+Boston.  Mass. — The  contract  for  a  factory  addition  to 
the  plant  on  Svdnev  St..  Dorchester.  District,  for  the  Ernest 
M.  Skinner  Co.';  was  awarded  to  the  A.  VARNERIN  CO..  101 
Tremont  St.  The  structure  will  be  of  brick,  three  stories, 
50x130    ft.      Harry    A.    Dresser,    28    Dickens    St.,    is    Arch. 

South  Frnmlngham,  Mass.— Brown,  Durrell  &  Co.,  Boston, 
will    build    a    knitting    mill    at    South    Framingham,    of    brick, 

100x100    ft. 

+SprlngHeld.  Mass. — A  general  contract  has  been  awarded 
to  D.  W.  ilELLEN.  Springfield,  for  a  laundry  at  61  Franklin 
St.,  for  Frank  U.  Wells,  of  17  Jefferson  .-^ve.  The  structure 
will  be  four  stories,  58x98  ft.,  of  brick  and  concrete  with 
brownstone  trim.  R.  S.  Higgins,  45  East  Alvord  St.,  Spring- 
field,  is  Arch. 

The  Springfield  Breweries  Co.  is  having  plans  prepared 
by  Samuel  M.  Green,  Arch.,  for  a  bottling  plant  which  will 
be  four  stories,  147x50  ft.  Thos.  J.  Flanagan  is  Pres.  and 
Mgr. 
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CO.,  Worcester,  for  Hie  erection  of  a  $20,000  building  for  fac- 
tory purposes.  ,  ,    ^  .        ..    *„ 

+The  Havwood  Boot  &  Shoe  Co.  has  awarded  contract  to 
E  J  CROSS  &  CO.,  Worcester,  for  the  construction  of  a 
five-story  addition  of  brick,  49x93%  ft.,  also  for  an  addi- 
tion  to   present   building  of   one   story,    40x90   ft. 

Blurk  Island,  R.  1. — The  American  Oyster  Co.  is  to  build 
an  artificial  ice  and  freezing  plant  at  Block  Island,  to  cost 
$50,000.     A,  F.  ZoUer  is  Mgr. 

Bristol,  R.  I. — The  National  India  Rubber  Co.  is  plan- 
ning the  erection  of  a  building  for  the  wire-standing  machine 
department,  to  IJe  of  brick,  one  story,   260x160  ft. 

Pan-tucket,  R.  I. — The  William  H.  Haskell  Mfg.  Co.,  Paw- 
tucket,  is  preparing  plans  for  a  two-story  brick  addition  to 
its  present  plants  on   Commerce  St. 

Brldeenort,  Conn. — A  site,  123x342  ft.,  on  Holland  Ave.,  has 
been  purchased  bv  the  Belknap  Mfg.  Co.,  149  Water  St.  The 
companv  is  planning  to  erect  a  building.  50x320  ft.,  of  brick, 
mill    construction,    three    stories,    as    soon   as    possible. 

Bristol,  Conn. — The  Bristol  Mfg.  Co.,  Bristol,  Conn.,  is  con- 
templating erecting  a  brick  addition,  three  stories,  40x60  ft. 

+Staniford.    Conn The    H.    WALES    LINES    CO.,    134    State 

St..  Meriden,  Conn.,  has  been  awarded  the  contract  for  two 
buildings  at  the  plant  of  the  Yale  &  Towne  Mfg.  Co.,  on 
Pacific  St.  One  will  be  203x50  ft.,  six  stories,  of  brick,  on  a 
steel  frame,  and  the  second,  296x245  ft.,  one  and  three  stories, 
of  steel  and  reinforced  concrete.  The  cost  is  about  $300,000. 
The  buildings  will  be  used  for  general  manufacturing,  pat- 
tern and  core  shops  and  brass-casting  shop.  Bids  were  re- 
ceived   May    12.      Noted    Mar.    13    and    May    S. 

Torrington,  Conn. — The  Standard  Co.  will  erect  a  three- 
story    building   at    its    Laurel    St.    plant,    of    brick,    42x144    ft. 

Water-rille.  Conn. — Plans  have  been  completed  for  a  num- 
ber of  addtiions  to  the  plant  of  the  Berbeckes  &  Rowland 
Mfg.  Co..  on  Thomaston  --^ve.  One  building  will  be  an  ad- 
dition to  the  dip-room,  43x152  ft.,  of  brick,  mill  construction. 
one  storv.  with  asphalt  floor,  and  a  second  will  be  for  a 
casting  shop,  of  brick  and  steel,  43x122  ft.,  with  an  ell.  12x33 
ft.  This  building  will  have  steel  truss  roof,  metal  sash  and  a 
steel  stack.  Griggs  &  Hunt,  111  West  Main  St.,  Waterbury, 
Conn.,  are  Archs. 

Brooklyn.  X.  Y. — The  Drake  Baking  Co.,  1000  Wilbert  Mar- 
ket, has  filed  nlans  for  a  $115,000  factory,  to  be  erected  on 
the  east  side  of  Clinton  St.,  125  ft.  south  of  Park  Ave.  The 
structure  will  be  five  stories  high,  to  be  built  of  brick  and 
concrete.  It  will  occupy  a  plot  of  ground  80x125  ft.  Dodge  & 
Morrison,    Archs.,    prepared    the    plans    for    the    building. 

BulTalo,  X.  V. — Bids  are  being  received  by  the  U.  S.  Home 
Co.  for  a  blacksmith  shop.  40x225  ft.,  and  a  store  house,  37x 
180  ft.,  one  storv.  to  be  added  to  its  I  .ant  at  Tonawanda  St. 
and    the    New    York    Central    R.R. 

Fulton,  X.  Y. — Taber  &  Baxter.  Archs..  Syracuse,  have  pre- 
pared plans  and  are  receiving  bids  for  a  two-story  factory  and 
office  building.  30x100  ft.,  to  be  erected  by  the  Oswego  Falls 
Pulp  &■  Paper  Co.,  First  St.  and  Broadway.  The  estimated 
cost  is   $20,000. 

Kineston.  X.  Y.^Myron  S.  Teller.  Arch..  280  Wall  St.,  is 
preparing  plans  for  a  two-story  and  basement  factory,  50x130 
ft.,  to  be  built  by  the  Kingston  Factory  Corporation.  The 
company  has  plans  in  progress  for  additional  factory  build- 
ings. 

AVelrton.  W.  Va. — The  Weirton  Plate  Structural  &  Con- 
struction Co..  has  incorporated  with  Alfred  Thompkins.  Pres. ; 
C.  B.  Chaney.  Secy.-Treas...  both  of  Pittsburgh,  Penn..  and 
will  construct  a  plant  to  be  of  steel,  brick  and  concrete  build- 
ings, main  structure  to  be  200x400  ft.,  with  railroad  sidings, 
and  portable  cranes,  to  manufacture  heavy  furnaces,  gas 
producers  and  tin-house  stacks. 

Florence.  S.  C. —  rOfflcial) — The  Universal  Plow  Co.  will 
build  a  new  two-story  brick  building  at  Florence,  for  the 
manufacture  of  farm  implements.  Estimated  cost,  $15,000. 
W.  J.  Wilkins,  Florence,   is  Arch. 

Sumter.  S.  C — The  Sumter  Stave  Co.,  Sumter,  recently  in- 
corporated, win  erect  a  stave  mill  here  to  cost  about  $20,000. 

Mansfielfl.  I,n. — C.  J.  Brece.  Mansfield,  will  establish  a  tin 
shop  at  that  point,  to  cost  approximately  $12,000. 

ChattanooRra,  Tenn, — A  plant  to  cost  $100,000  will  be  es- 
tablished at  Chattanooga,  Tenn.,  for  the  manufacture  of  the 
Ausman  motor  truck.  The  Manufacturers'  Association,  of 
Chattanooga,  will  furnish  the  capital. 

Lexineton,  Ky. — The  Louisville  &  Nashville  R.R.  Co.  has 
acquired  the  necessary  land  for  its  repair  shops  at  Lexing- 
ton, and  will  proceed  shortly  with  construction  work.  The 
general    offices   of   the    company   are   at   Louisville. 

I.oulMvlile.  Ky.— The  .1.  V.  Pilcher  Mfg.  Co.,  Louisville,  Kv 
win  build  an  addition  to  its  metal-button  factory.  Fred  ErhaVt 
is     Arch.       The     plans    for    the     building    will     be    completed 
shortly. 

I'pton.  Ky. — Kdgar  Keith.  P.uftalo,  Ky.,  will  erect  a  flour 
mill  at   Upton,   to  cost   $10,000. 

rinrlnnnti.  Ohio— The  Illinois  Leather  Co.,  CInclnnntl. 
which  recently  acquired  property  on  the  east  side  of  Mc- 
Lean Aye.,  between  Liberty  and  Denman  Sts.,  In  the  West 
End.,    will   erect   a    tannery   of   concrete. 

The  .lohn  HofTman  Packing  Co.,  Cincinnati,  have  been 
given  a  Permit  to  erect  a  new  parking  house  at  Clearwater 
St.    and    .Starch    Alley.      Estimated    cost,    $15,000. 

It  Is  r.pnrt.d  that  th.  t^nlted  States  Sheet  &  Culvert  Co.. 
VrtllJlJ'f  C,""-  '\^^;  ""^^^  '■'■mov,-  Uh  r,\a.r\\.  to  Cincinnati,  and 
Increase  Its  output.  J.  H,  and  .1.  W.  Dean  are  officers  of  the 
company. 

«.,>r,'*?''",'?"'!'  *"''"-r7^<'  f<;hauffler  Realty  Co.,  Cleveland,  will 
erect  a  12-H(ory  brick  f.Tctory  for  the  manuf.-icture  of  picture 
frames  and  moldings.  The  cost  Is  estimated  at  $100,000, 
„„  ^''V'""^  "'•lo--The  city  will  erect  a  large  repair  shop 
2^„C;^1',  -^^  i  r  *"".  •""■''/?'•  repairing  Its  flre-dcpartment 
apparatus,   and  all  auto  vehicles  of  the  city. 


The  Cottage  Creamery  Co.,  Cleveland,  has  taken  out  a 
permit  for  the  erection  of  a  mamufacturing  addition  to  its 
plant  on    Woodland  Ave.      Estimafdd   cost,    about   $10,000. 

Columbus,  Ohio — The  Columbus  Bolt  Works,  Columbus,  has 
taken  out  a  permit  for  the  erection  of  an  addition  to  its 
plant   on   Dennison   Ave. 

The  J.  W.  Brown  Mfg.  Co.,  Columbus,  has  acquired  a  five- 
acre  site  on  the  Marion  Road  on  which  a  modern  plant  will 
be  erected. 

+Hamilton,  Ohio — The  contract  has  been  awarded  to  SIMS 
&  BENZING.  Hamilton,  for  the  construction  of  an  addition 
to  the  foundry  of  the  Hamilton  Foundry  &  Machine  Co.,  at 
$20,000.      The  structure   will  be   60x450   ft. 

Norivood,  Ohio — The  Mendel-Drucker  Trunk  Co.,  Cincin- 
natio,  Ohio,  will  add  a  $20,000  addition  to  Its  plant.  It  is  lo- 
cated   in    Norwood,    a   suburb    of   Cincinnati. 

Sandusky,  Ohio — Application  has  been  made  to  the  Secre- 
tary of  State  by  the  Suspension  Roller  Bearing  Co.,  Sandusky, 
for  permission  to  increase  its  authorized  capital  from  $250,- 
000  to  $300,000.     The  plant  is  to  be  enlarged  accordingly. 

Indianapolis,  Ind. — The  Swartz  Electric  Co.,  Indianapolis, 
will  erect  two  factories  of  reinforced  concrete  and  steel.  Es- 
timated cost,   $10,000. 

Kalamazoo,  Mich. — George  Hanselman,  owner  of  the  Han- 
selman  Candy  Co.,  which  was  damaged  by  fire  with  a  los.'i 
of  $75,000.  will  rebuild  at  once.  The  cost  of  the  new  buildlnfr 
will   be    $100,000. 

Chioagro,  111. — The  Illinois  Malleable  Iron  Co.,  Chicago,  has 
secured   a   permit   and   will   erect  a   foundry   to   cost   $20,000. 

The  Chicago  Steel  Products  Co.,  a  recently  organized  com- 
pany, has  acquired  a  seven-acre  site  at  Elgin  Ave.  and  Canal 
PI.     The  company  will  erect  works  on  the  site. 

Chicago.  111. — J.  S.  Giles  &  Sons,  Chicago,  manufacturers 
of  tinware,  have  secured  a  permit  and  will  erect  a  four- 
story   factory   to   cost    $50,000. 

+  Frceport,  111. — The  contract  has  been  awarded  to  the 
BLACKHAWK  CONSTRUCTION  CO.,  Freeport,  for  the  erec- 
tion of  a  one-  and  two-story  factory  for  the  Stover  Mfg.  Co., 
Freeport,    at  about   $40,000.      The   building   will   be   of  brick. 

Chilton,  >A'is. — The  Calumet  Brewing  Co.  will  erect  two 
new  buildings  tliis  year.  The  first  will  be  a  brewery  with 
modern  improvements  to  replace  the  present  plant. 

Jefferson,  ^Vis, — E.  A.  AVoodruff,  Jefferson,  is  considering 
the  erection   of  an   automobile   factory   in   Jefferson. 

+La  Crosse,  Wis. — The  contract  h<as  been  awarded  to 
HERMAN  STEINER,  La  Crosse,  for  the  erection  of  a  factory 
for  the  Iroquois  Button  Co. 

+Menasha,  Wis. — The  contract  for  the  erection  of  the  new 
bottling  works  and  office  building  for  the  Walter  Brewing 
Co.  has  been  awarded  to  ULRICH  &  HOWMANN,  Neenah, 
Wis.,    at   $12,612. 

Miln-aukee,  AVis. — A  brick,  concrete  and  steel  bakery,  four- 
stories.  64x170  ft.,  will  be  erected  for  the  M.  Carpenter  Baking 
Co.,  51S  Grand  Ave.,  at  Seventh  St.,  between  Sycamore  and 
Clybourn  Sts.,   Milwaukee. 

Dubuque,  lona — The  Dubuque  Boat  &  Boiler  Co.  is  plan- 
ning the  construction  of  a  plant  to  replace  the  one  recently 
destroyed  by  fire.     Estimated  cost,   $25,000.      Noted  May  6. 

+A\'lchita,  Kan. — The  contract  for  the  construction  of  a 
two-storv  building  for  the  Campbell  Bread  Co.  has  been 
awarded  to  the   ELLIS  CONSTRUCTION  CO.,   Wichita. 

+Omaha,  Xel>. — The  contract  for  the  construction  of  a  five- 
story  plant  for  the  Item  Biscuit  Co.  has  been  awarded  to  the 
D.  H.  SCHENCK  CONSTRUCTION  CO.,  Little  Rock,  Ark. 

Kansas  City,  Mo. — Preliminary  arrangements  are  being 
made  Ijy  the  ISurns-Bowe  Pie  Co.,  Cleveland,  Ohio,  for  the 
construction  of  a  factory  at  22d  and  Mullanphy  Sts.,  Kansas 
City.      Estimated  cost,   $45,000. 

St.  Louis,  Mo. — The  Fulton  Bag  &  Cotton  Factory  Co.  will 
erect  a  new  factory  on  Broadway  and  North  Market  Sts.,  St. 
Louis,    to    cost    $300,000. 

Plans  are  being  considered  by  the  Wagner-Stierlin  Piano 
Mfg.  Co..  for  the  construction  of  a  five-story,  75xl00-ft.  fac- 
tory at  4816  Kossuth  Ave. 

Texas  City,  Tex. — The  Pierce-Fordyce  Oil  Association  will 
build  a  paraffin  wax  factory  at  its  oil  refinery  here.  It  is 
reported  that  this  company  will  also  greatly  enlarge  Its 
refining  plant. 

Shoshone,  Idaho — The  Oregon  Short  Line  R.R.  Co.  Is  pre- 
paring plans  for  the  reconstruction  of  its  roundhouse  at  Sho- 
shone, which  was  recently  destroyed  b.v  fire  at  a  loss  of 
$50,000.     Frank  Gross,  Shoshone,  is  Supt. 

Tusron,  Ariz, — Plans  are  being  considered  by  the  Zogg- 
Gypsuni  Fireproofing  Co..  for  the  construction  of  a  $10,000 
factory  at  Tuscon.   for  the  manufacture  of  building  blocks. 

Seattle,  AVash, — Dr.  Martin  Damiurette  and  12  other  physi- 
cians have  purchased  a  site  on  Cross  Island  and  will  erect 
a  manufacturing  plant,  at  a  cost  of  $500,000,  for  making 
turtle   serum. 

Plans  are  being  completed  for  a  four-story  relnforced- 
concrrte  building  to  be  erected  at  Fairview  and  Republican 
Sts.  by  Hans  Pederson.  at  an  estimated  cost  of  $50,000.  The 
structure   will   be  used   as  an   overall   factory. 

Tacoma,  AA'ash.— The  Roman  Meal  Co.  will  erect  a  $25,000 
plant   for   the   manufacture   of  Roman    meal. 

Bolton,  Ore. — The  Portland.  Eugene  &  Eastern  Ry.  Co. 
will  build  car  shops,  machine  shons  and  a  repair  plant  at  Bol- 
ton, to  cost  approximately  $1,000,000. 

Portland,  Ore, — The  Northwestern  Steel  Co.  has  acquired 
a  site  at  Portland  and  will  erect  a  steel-fabrlcatlng  plant, 
estimated  to  cost  $250,000.  The  new  pl«nt  will  have  a  capacity 
of  at  least  2000  tons  per  month.  W.  H.  Cullers  Is  one  of  the 
offlcers  of  the  companv. 

The    Pacific    Iron    Works    Is    planning    the    construction    of 
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four    11.  w    luill.lliisis    In  connection    with   llH   plant    mI    I '..ii  lan.l. 

Tlir    liulhlliiKS    includf    a    steol    Btructuriil    sliup.    i.diix I  .    ■! 

I'diiiHliy.    l;iiiim;ii    n.,    machine    Hhop,    60x20    ft.,    and    a    i.all.i  n 
shell.  r.ii'xK 


sutluTllii.    «>"• The    Fruit    Growt-iH'    AsBo.lall.Mi    ha 

riil  a  siti-   till    a   Irult-preservlnK  plant,  at  bulht-rUn.   !• 


i'M.i 


illuiiH  fiillf.— A  rlco  mill  Is  to  lie  constructed  in  this  cll.v. 
W     "'■notv    11    K.  Brink  and  GeorBc'^E.  Harvey  are  Interested. 

<i.i,-..  riillf.— The  Kverfreah  Products  Co.,  Medford.  Ore.. 
,V',  ;,  ,  ,  i.,„t  at  Chleo  for  drvlnK  fruits  and  veKetab  es. 
KstimLted  cost    $25%00.      J  'J.    UerrV.   "''t  Chico,   Is  Interested. 

I>.,H  VoKt-lex.  milf.— Simon  I>evl,  Central  Ave..  V"^'\';,'^^,^,".• 
1,,.,=  taken  out  a  permit  to  erect  a  f  ruit-cannlnR  plant  on  Sa< - 
runento  St  The'^buUdinb'  will  be  120x130  ft.,  anJ  Is  estimated 
tl.  cost   $23,000. 

cost  $20  000.     \V.E    Turner  Is^Igr.   of  the  compan.v. 
PKDER.VI,   fJOVKKNMKNT   WOUK 
..     *    «.«!....      Camden     Maine — Hids    will    be    received    until 
"•<"•♦  Tni^  i     bv   Oscal-   Wenderoth,   Superv.   Arch..   Treasitry 

?.";"-w^shinkton     D    C.,   for    the   construction,   comp lo  e    (In- 

S;^\n;\^Smig"ka^^P*pin..  heatin^ap^^ 

^Tt'%u'Jl1ll^K\'s*^\o°'>e'rmY->fto£Ld    basement,    and    has    a 

'^■•"""'„"•"^.:;  .t^'Cs""'  M^ss'-  Offl;  a,-The  time  for  re- 
cei^lV^'Sl^fJu'g-aMo  Uie^^oalln.  Plant  at  the^Boston 

?!;"hav^e^btn"'^vcew\.run"n    May^  Bureau   of  Yards 

J^;,^-;;^!^  Navy  ^^^J^;:::::^.^:^^,^.  ^  T._CO«lcial> 

w'^:^SlS%"  ^i"^kio,^^;^d;kd§.i^^^  ^t| 

".."r:«^r...»„*  .«.;^--rt  Porte,.  ---Bids  wm^bo^re- 
ceived  ""t'l  1"  '^•"^".t-'"p"o%ter  for  a  filtration  plant  and  re- 
SSiillinJ'-the  ^'te^e-'lLt^rbutin^  system  at  Fort  Porte^-. 

Repairing    ••?"'«•«    «"-'"T^Sl"frY"Vo'^°S^'  W.'  ^-Bler! 

ssssis:as5i|i^°^.^?o/di^s 

xT'ii^V^r'nrv  BVg^,"No'^^•Y^orr.?'fo'•  d,':;dging  in  Staten  Island 
^""+Coai  PocUot^-AUantic  City.  N.J.-The  contract  has  been 

lf>tVo^ftr^^ct^on  of  coal  .---  ^  ^^  '"^r  omoiri-Bids 
.nf?lrT^^Tv^n^V^r^u|g;«._^by  Osc^r  Wenderot^ 
flTtrrc  etivi\or^an^rli«^n^?;^e•u?\^^]{,■sTrmce  at  Jersey  City. 
'''*DVea..B«-Philadelphia  P->n-'O^Si-^'];^?;;^^E:^-i^'uh'n'-. 
^^lin^?^:'J!TA  ^ige^i-V;.^:  ^,ed.in.1n  the  Dela- 
ware   River,    below   Philadelpnia.  ,     .    „     or 

""«re.l..n«-PMladeU,hia    Penn-AU   bids^re^^ 

rejected.      The   work   will   be    --\;-;  ^;''-    p^„„  _,official)- 

Bidt^rj^ri-^ei^J^^vrS^^u^h-v^-^u^ii;: 

f^t^an!^"is?al^ny'w?t"eJpo§.r^dr^ver!.^ir.cog.pressor  Plants 

at  Dams  Nos.  7  and  9,  Ohio  River. 

•  Po,ver  H«««e-Pittsbursh    Penn^  Offlc^al)-B>ds.  w.ll^be 

received  until  J""«  12  tor  m^  "v°"nd  g  ?Thio  River.  This 
power   house,    etc.,    at    r)ams    wos         am     ^  received    by 

i!ie'J,tFc"^}.''°F",rncrs*  ^yThu^fcT  (^irps^'ln  Js.,  U.  S.  A.,  Pitts- 
'"'"^;:.Khe»...    »nd      Wbarf-.Annapoli^s.      Md.-(OfficU»-Bicls 

5?il^["i'c?^d"enrv  1.i*f{e"''Ran^l"'an''nnYp'olis.      Estimated    cost. 
^%:j;^;;^n.a^i.^Md^ids^^^n-^-unt^^^ 
a.m..  June  21.  by   the  Bureau  or  of  a  seawall  at  the 

SSSi;^S^Ss/^^?So.-  — "^-  ^2:7: 

^:!a"de"f,v%^rnSs;'bidrop:n^;d^M°^y^^3   ?tt39,600.      Bidders 

¥>"e;'J..-'wasI.'in^to'n"^-fo'^^-  Turnishin^    wire    and    cable. 

Torpedo    Boat  ,p-«r„,-ors-Was  .n^ton     %   C-Bids^ 

?o%,'''forth'e  ron,st,'uct"bn''of-stx\^rp«lo-boat  destroyers,  Nos. 

57  to  62.  TtrTshineton  n.  C. —  (Official) 

B*fs"tm  "be"  ^^Te"ed"'iM^*ti;7^slcre?ary    of    the    Interior 
Wa^hinsto",  until  ^'l^^m.  June  5,  for  furnishiug  all  labor  and 


„,,te,lalM  re.nihed  .n  InHtallatlon  of  one  3.-,n-kw  cnKinc  ami 
L"e  maim.  iMHtallalloM  of  water-lube  holler  and  m«chanlcttl 
Ht.  ke-  a  d  for  relo.allnK.  cxtendInK  and  coni.ccllnK  Hwlteh- 
boaid  I  enKlrio  room,  old  I'oHt  Olllee  llldK.,  KiKhlh  and  K 
St,  N.W..  VVaHhInKton.  In  accordaneo  with  I' >»■'!!,/' T,L?r;;;aS- 
tlons  for  tho  work,  eoplcH  of  which  may  1)0  obtulneii  on  ap 
I  Moitlo  to  the  Chief  Clerk  of  tho  department.  Award  will 
ilo  tna.lo  of  cont.a.1  Hubject  to  appropriation  by  ConBr««B  to 
meet   tho  expenso  of  tho  work. 

^■.■■...■irl-    KU.vii«or«.— WaHhlngton,    V>.    C— f omdal)— Bl'ln 
wllf  !;^;?.r.!^v.Vl'\::tV!7  .^m.""junc?  2..,- b.v   .he  S^ 

l^l^s^'nier^^Y^i^lt^'rVn-^h;  V^tellV"^^  I'V;!!!    iv-Ht^n-^Hi 

ms    S.  vent h   and    F  St».   N.   W..    WaKhlnKton;    for   l"»'-'>" '^  "" 

!,'M;ci;,.sure»  therefor;  and  tor  '■''?''V-''''«.  ,|- """•'';,/' ■',',,',•[,    '^. 

'^^^ri:::Lr^^-  ^Vev^rii^i-Jn^Xin^;^ .  ':^  >-  -^■■^Tr;  b? 
i^'^k  ';^;i.f;;n"!p;,^ie"u,/;r'..:'Vh.^\:h/^f  'X^it  "i  tj:;i;";^.^A': 

obtain,  d   on    .,,,,,11.  ,ni  m    i      ^.„n,,„,.tH  subject  to  approprla- 
t  the  expense  of   the   work      I..wlB  C. 


,..>  ..V.     -...ard    

tion   by  Congress  te 
Laylin    Is    Asst.    Secy. 

•  llrldKc— Washington.   D.    C.-Blds  ,Z>^^^J,Zt:!x7,JSu^ulll\ 

WiwhliiLTton'  (a)  earth  excavation  <b)  rock  excavaiion,  n) 
con?ri"..  excavation  "d)  bridee.  33'^  ft.  between  faces  of 
a?ch(e)fo?  each  Additional  foot  of  bridce:  HoRe  &  I.oeb- 
ker"'(a)  S5c.;  (b)  $3.25;  <<;> J7.50;  (d)  $7«23;  (e)  $143  Warj 
ren  F.  Hrenlzer  Co..  (a)  $1.50;  (b)  $4;  (c)  »3 .  (d)  »7dOO .  y 
',l?',f{,^-'%,  Is^'"."")  $'••  .1)  $Vo  3??;  1d)-$25oT  p"nn'BridKe 
^oWa  •so'c'^  (b)  $V.50*r'(c)  $2;'(d)'$87£0-  <?>  V/OL"^"  C 
mole  Stone  Works,  (a)  $1;  (b)  $3;  (c)  $115:  (d)  $11,495.  e 
$302;  Frank  Perna,  (a)  $3;  lb)  $3:  <c>  .»\'',;  <?i}.  vJl'^i|:  S) 
I52O;  National  Flreproofintr  Co.,  (a)  7oc.:  (b)  $5,  (c)  »i,  ^a) 
$9819;    (e)    $400.  ,      ^         ,,, 

PoHt  Offlee-Bedford  City,  Va.-Blds  will  be  received  until 
3  p.m.,  June  28.  by  Oscar  VVenderoth,  S"P''"-  '^"^^^b  Tre^',"^^ 
Oent  Washineton.  D.  C.  for  the  construction,  complete  nn 
eluding  plumbing,  gas  .Pll''"g.  heating  apparatus  elec^trlc  con- 
duits and  wiring,  nterior  lighting  tixtuns  and  anproacnes)  01 
the  U  fe"  post  offlce  at  Bedford  City.  Th.-  building  w'H  ^ 
two    stories    and    basement,,  and    has    a    ground    area    of    4240 

^'''  *Dre.lBliiK— Norfolk,  Va.— (OfflciaD-Blds  will  be  received 
Torps  'Tn^rs^'W:  S.'  A^  No'/f  o  J  k,"  Vo'r  dredging'approaches  to 
the  harbor  at  Cape  Charles   City,   Va. 

•Lumber-Wilmington,  N.  C-fOffl<^ial) -Bids  will  be  re- 
ceived until  noon,  June  18,  by  MaJ.  H.  W.  fetickle,  t-orps 
Engrs  US.  A..  Wilmington,  for  furnishing  and  delivering 
about   GSS.fiflO   ft.   b.m.   of  lumber. 

be^^ii^^r^.^"^r^r"bi"<^=J^'Y'^^^^rSHS 

fS^g^pia^nt  -^or  »  l^'/ie'  /n"d-ia^*^Rlv^e'.- F?i   ^    ^""^ 
•  Dre-lBinB- Jacksonville.  Fla.—  fOfflciaD— Bids  will   be   re- 
ceived Siitil  June  24  by  Maj.  J-  R-  «latter>v  Corps  Engrs.    LS 
A.,  JackspnviUe,  for  dredging-  in  St.  John  s  Hiver,   Fla.,   below 

^''•Dredge— Mobile.  Ala.— (Omcial)— Bids  will  be  received 
„ntil  11  a  m  June  20.  bv  l-ieut.-Col.  C.  A.  F.  Flagler.  Cirps 
En-rs  US.  A."  Mobile,  for  the  construction  of  the  steel 
hydraulic  dredge   "Gulfport."  

-^I^oek  Gates.  Etc.— Montgomery.  Ala.— Bids  will  be  re- 
ceived unti  noon  June  20.  by  Maj.  Earl  I.  Brown.  Corps 
Engrs  USA,  Montgomery,  for  lock  gates,  filling  and 
emptying  Valves,    gate   maneuvering  gear,   etc 

+lce  and  RefrlKeratlnB  Plants— Memphis.  Tenn.— (Offlcial) 
Bifirw^Ubr  received  bv  Maj.  E.  M.  Markham.  Corps  Rngrs.. 
—Bids  will  be  lecei^  of  the  Mississippi  River  Commission. 
Firsi  and  Second  District.  U.  S.  Engineer  Offlce.  Custom  House. 
Memphfs  for  fm  nishing  and  delivering  three  ice  and  refriger- 
ating  plants.  .       ,         ... 

a!      Detroit      for    dredging    Clinton    River.     Mich. 

DredginB-Sheboy  gan..  Mich-Bids  foi^f  edging  Shebo^  gan 
Harbor    Mich.,  were  "/^^^ft^^L.^ut^-CoL  Mason  _.^.  ^^j,^^^.^. 

Minn.,    fordred'ging  Duluth-Superior   Harbor. 

B„ilding«  and  Additions-Pine  Ridge  S.D-Bds^s^  1  b^ 
received  until  2  P'^/.J""f^l^  '^VLhFngCn     D     C.    for    fur- 

!;i!d^'.^dd1Hrs  \"o  't'^^Wrdi'-d'or^^tt^'ries   at   the   Pine   Ridge 
Indian    School.    S.    D. 

Post  Offloe-Brookfield.  Mo.-Blds  ^^''e  jl^^i^S^g^^r.^Dept: 
Mar2  by  Oscar  Wenderoth.  Superv  Arch  Treasurj^Dept . 
Washington     D.    C..    fo;;„t'?e    construction    01    a    P  ^ 

Brookfield:    fa)   limestone     (M    sandstone,   wiram       ^^.^     ^^^^. 
Lg^eTs^&  KiNTer.^ChiclV    ?^>)'g0f  90;    (b)    $61,290;  G 
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H  Latimer  &  Co..  Kansas  City,  Mo.,  (a)  $66,982;  M.  Teager 
&  Son,  Danville.  111.,  (a)  $62,497;  (b)  $63,120;  Interstate  Con- 
struction Co..  Saginaw,  Mich.,  (a)  $63,899;  (b)  $65,300;  W.  D. 
Lovell,    Minneapolis,    Minn.,    (a)    $64,000. 

•JettT  Work — Dallas,  Tex. — Bids  will  be  received  until 
noon,  June  20,  bv  Maj.  T.  H.  Jackson,  Corps.  Engrs.,  U.  S.  A., 
Dallas,    for   jetty   work    at    Sabine   Pass,    Tex. 

Pout  Office — Hillsboro.  Tex. — Bids  will  be  received  until  3 
p  m  June  27,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington,  D.  C,  for  the  construction,  complete  (in- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  and  interior  lighting  fixtures)  of  the  U.  S. 
post  office  at  Hillsboro.  The  building  will  be  one  story,  with 
a  ground  area  of  4350  sq.ft. 

Bulkhead — Port  O'Connor,  Tex. — (Official) — The  following 
bids  were  received.  Mav  20,  by  Lieut. -Col.  C.  S.  Riche,  Corps 
Engrs.,  U.  S.  A..  Galveston.  Tex.,  for  the  construction  of  a 
creosoted  pile  bulkhead  at  Port  O'Connor:  (a)  constructing  a 
creosoted  timber  bulkhead  1800  ft.  in  length;  (b)  furnishing 
and  placing  riprap,  30  tons:  Blodgett  Construction  Co.,  Gal- 
veston, (a)  $7.39  per  ft.;  $13,302;  (b)  $4.80  per  ton;  $138;  total, 
$13,440. 

-^Sluice  and  Penstock  Gates — Elephant  Butte,  N.  M. — 
(Official) — Bids  will  be  received  until  2  p.m.,  June  25,  by  the 
U.  .S.  Reclamation  Service,  Euephant  Butte  ,for  furnishing 
sluice  and  penstock  gates  and  accessories  for  Elephant  Butte 
Dam.  Rio  Grande  project.  New  Mexico-Texas.  For  particulars 
address  the  U.  S.  Reclamation  Service,  Elephant  Butte;  307 
■V\'right  &  Callender  Bldg.,  Los  Angeles.  Calif.,  or  Washing- 
ton,  D.   C.      F.   H.   Newell   is    Dir. 

.Sluice  Gates — Boise,  Idaho — (Official) — Bids  will  be  re- 
ceived until  2  p.m.,  June  16.  by  the  U.  S.  Reclamation  Service, 
Boise,  for  furnishing  sluice  gates  for  the  new  Jackson  Lake 
Dam,  Snake  River  Storage  Project,  Idaho-Wyoming.  For  par- 
ticulars, address  U.  S.  Reclamation  Service,  Boise,  or  Wash- 
ington.   D.   C. 

Traveling  Cranes — Bremerton,  Wash. — Bids  will  be  re- 
ceived until  June  21  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  electric  traveling  cranes  fuv 
the  general  foundry,  navy  yard,  Puget  Sound,  Wash.,  per 
Specification    1977.      Amount    available,    $19,000. 

Stone — Portland,  Ore. — Bids  were  received  bv  MaJ.  J.  F. 
Mclndoe,  Corps  Engrs.,  U.  S.  A.,  Portland,  May' 15,  for  fur- 
nishing and  delivering  stone  for  Jetty  construction  at  the 
mouth  of  the  Columbus  River,  Ore.  and  Wash.  The  con- 
t!"act  will  probably  be  awarded  to  the  Columbia  Contract  Co., 
Portland,  at  $1.10  per  ton.  The  amount  of  stone  required  is 
400,000  tons. 

Post  Office — Grass  Valley,  Calif. — Bids  will  be  received  un- 
til 3  p.m.,  June  30.  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept..  Washington,  D.  C,  for  the  construction,  com- 
plete (including  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  interior  lighting  fixtures  and 
approaches)  of  the  U.  S.  post  office  at  Grass  'Valley.  Calif. 
The  building  is  to  be  one  story  high  with  a  mezzanine  and 
basement   and    "will    have    a    ground   area   of    4900    sq.ft. 

Oil  Tank — Hawaii — Bids  were  received  as  follows.  May  24, 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington. 
D.  C.  for  the  delivery  of  one  steel  fuel  oil-storage  tank 
at  the  naval  station.  Pearl  Harbor,  H.  T. :  Reeves  Bros.  Co., 
Alliance,  Ohio,  $25,780:  Petroleum  Iron  Works  Co.,  Sharon, 
Penn..  $21,500;  Treadwell  Construction  Co..  Midland,  Penn., 
$20,250;  Camden  Iron  Works.  400  Chestnut  St..  Philadelphia. 
Penn.,  $27,000;  Riter-Conley  Co..  Pittsburgh.  Penn.,  $22,100; 
Chicago    Bridge   &    Iron    Co.,    Chicago,    111..    $25,800. 

+Coal  Towers — Hawaii — The  contract  for  constructing  coal 
towers  at  the  U.  S.  naval  station.  Pearl  Harbor.  H.  T..  bids 
opened  May  3,  has  been  awarded  to  the  C.  W.  HUNT  CO.,  New 
York,   at  $70,500. 

Floatinsr  t'alsHonH  and  Equipment — Panama — Bids  will  be 
received  by  MaJ.  P.  C.  Boggs,  Corps  Engrs.,  U.  S.  A..  Gen.  Pur. 
Officer.  Isthmian  Canal  Comn..  Washington.  D.  C.  until  10:30 
a.m..  July  21.  for  two  lock-entrance  floating  caissons  and 
their  equipment. 

I31ectrie  Hoists — Panama — Bids  will  be  received  until  June 
10.  by  MaJ.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A.,  Gen.  Pur. 
Officer,  Isthmian  Canal  Conin..  Washington,  for  electric  hoists, 
etc.,    under    Circular    No.    777. 

Furnaces,  Ovens.  Pavin»'  Blocks — Panama — (Official) — Bids 
will  be  received  until  2:30  p.m..  Mav  29,  bv  MaJ.  F.  C.  Boggs, 
Corps  Engrs.,  U.  S.  A.,  Gen.  Pur.  Officer,  Isthmian  Canal  Comn., 
Washington,  D.  C.  for  furnaces  and  ovens  for  foundry,  and 
for  paving   blocks. 

Crematory,  Ktc — Panama — (Official) — Bids  will  he  received 
until  10:30  a.m..  June  5.  by  MaJ.  F.  C.  Boggs.  Corps  Engrs., 
U.  S.  A..  Gen.  Pur.  Officer.  Isthmian  Canal  Comn..  Washington, 
D.  C.  for  a  two-retort  crematory,  switches,  frogs,  etc.,  under 
Circular  No.   776. 

MISCin.J.AMOOI'S 

Fire  Aiipnratus — Somervllle,  Mass. — The  City  Council  is 
conHldering  the  purchase  of  $60,000  worth  of  'new  fire  ..p- 
paratus.     Charles  .\.   Burns  Is  Mayor. 

(anal  Work — Albany,  N.  Y. — The  Governor  has  approved 
the  bills  prr>vidlng  for  $200,000  to  repair  damage  done  by 
fiiioils  to  portions  of  the  bw  rge  canal  and  for  rebuilding 
damaged  structures  and  works;  and  for  $75,000  for  recon- 
struction of  embankments,  relaying  slope  walls  and  repair  of 
other  damage  done  by  recent  floods  to  the  state  canals. 

r-reek  Work — Buffalo,  N.  Y.— Thi-  Aldermanic  Committee 
on  Sewers  has  voted  to  fill  In  Scajaquada  Crci,-k  to  ahatc 
floods  along  Its  banks,  and  have  the  city  take  It  over  as  a 
street  between  Grlder  and  Genesee  Sts.  Estimated  cost. 
$750,000. 

Hose  ^VaRons — New  York.  N.  Y. —  (Omdal) — Bids  will  be 
received  until  10:30  a.m.,  June  2.  bv  the  Flie  Dopartment  157 
East  fi7th  St..  for  furnishing  and  delivering  10  motor-driven 
hose   wagons.      Joseph   Johnson    is  Comr. 

Ntntlon  Home — New  York.  N.  Y. —  (Omdal)— Bids  will  be 
received  until  10  a.m..  June  3.  by  the  Police  Dent..  240  Center 
.St.,    for    furnishing   all    the    labor    and    materials    required    In 


making  and  completing  repairs  at  the  13th  or;  "Tih  Precinct 
station  houses  in  the  Borough  of  Manhattan.  j3;l,  6Sth,  74th, 
77th  and  79th  Precinct  station  houses  in  the  Borough  of  the 
Bronx;  169th,  170th,  171st  Precinct  station  houses  in  the 
Boiough   of  Brooklyn.      R.  Waldo  is  Comr. 

Sulnva.v — New  York.  N.  Y. — (Official) — Bids  will  be  received 
until  June  24.  by  the  Public  Service  Commission.  154  Nassau  St., 
for  the  construction  of  Sect.  No.  4  of  the  Broadway-Fourth 
Ave.,  rapid-transit  railroad.  This  railroad  will  be  operated  by 
the  New  York  Municipal  Ry.  Corp.  (Brooklyn  Rapid  Transit 
Co.).  under  the  Dual  System  contracts.  The  Broadway  sub- 
way is  now  under  construction  from  Trinity  Place  and  Morris 
St.  to  a  point  in  Broadway  midway  between  Houston  and 
Bleecker  Sts.  Sect.  No.  4  extends  from  this  point  north  under 
Broadway  to  a  point  390  ft.  north  of  the  southerly  line  of 
14th  St.  It  will  be  a  four-track  subway,  and  the  section  in- 
cludes a  local  station  at  Eighth  St.  and  half  of  the  express 
station  at  Union  Eq.  Working  shafts  will  be  located  in 
Union  Eq..  one  in  Broadway  at  Waverly  Place,  and  one  in 
Bond  St.  Just  off  Broadway.  These  locations  are  ciiosen  to 
minimize  the  interference  with  traffic  and  general  business 
during  the  construction  of  the  subway.  The  contractors  will 
bid  for  construction  only,  which  will  not  include  the  laying 
of  tracks,  or  the  finish  work  in  stations.  Travis  H.  Whitney 
is  Secy.  Comn. 

Ship  Canal — Harrisburg,  Penn. — The  House  has  passed  the 
bill  providing  for  surveys  and  preliminary  worli  on  the  Ohio 
River  Ship  Canal,  to  extend  from  Lake  Erie  to  the  Ohio  River 
with  an  appropriation  of  $150,000.  The  state  of  Pennsylvania 
will   unite   with   Ohio   and    West  Virginia   in    tliis    project. 

♦  Stable — Millvale.  Penn.— The  contract  has  been  awarded 
to  C.  G.  LABOR.  Millvale,  for  the  construction  of  a  livery 
stable  for  E.  J.   Piper.     Estimated  cost,   $10,000. 

AVIiarf  and  Dock  Improvements — Philadelphia,  Penn. — An 
amendment  to  the  constitution  to  permit  Philadelphia  to  bor- 
row $25,000,000  for  wliarf  and  dock  improvements,  exclusive 
of  any  other  debt,  has  been  introduced  in  the  State  Senate 
by  Senator  Vare.  Under  the  proposed  amendment,  Philadel- 
phia could  borrow  this  amount  of  money,  even  though  the 
limit  of  the  present  borrowing  capacity,  1 7c  of  the  real- 
estate   assessment,   had   been   reached. 

Park  Work — Philadelphia,  Penn. — The  Councils  Finance 
Committee  has  approved  an  expenditure  of  $300,000  for  nec- 
essary  work  in   Fairmont  Park. 

Fish  Hatchery — Pleasant  Mount,  Penn. — Bids  will  be  re- 
ceived until  2  p.m.,  June  21,  by  N.  R.  Buller,  Comr.  of  Fish- 
eries, Dept.  of  Fisheries.  Harrisburg,  Penn.,  for  the  con- 
struction   of   a    fish    hatchery. 

+Stable — Danville,  Va. — The  contract  has  been  awarded  to 
V^.  K.  ANDERSON,  Danville,  for  the  construction  of  a  stable 
for  W.  E.  Gardner.     The  cost  is  estimated  at  about  $10,000. 

Creek  Work — Richmond,  Va. — The  city  is  considering  the 
construction  of  concrete  walls  along  Schokoe  Creels  and  pav- 
ing the  bottom.  The  cost  is  estimated  at  $1,000,000.  Charles 
E.    Boiling    is   City   Engr. 

Stalde — Richmond.  Va. — E.  A.  Saunders.  Richmond,  is  con- 
sidering the  construction  of  a  stable.     It  will  be  30x100  ft. 

Steel  Towers — Wheeling.  W.  Va. — Sargent  &  Lundy,  Engrs., 
Chicago,  111,  are  preparing  plans  for  the  Wlieeling  Electric 
Co.,  for  the  construction  of  a  165-ft.  steel  tower  on  the  river 
bank  at  41st  St.,  for  the  support  of  a  high-tension  cable  to 
cross  the  Ohio  River,  and  a  similar  tower  135  ft.  high  on  the 
(3hio   side   of  the   river. 

+TunnelN — Whitney,  N.  C. — The  contract  has  been  awarded 
to  RINEHART  &  DENNIS  CO.,  Charlottesville,  Va.,  for  two 
large  tunnels  at  Whitney,  to  be  constructed  for  the  Southern 
Aluminum  Co.  These  tunnels  are  2000  ft,  long,  40  ft.  wide 
and    34    ft.    high. 

Draina^^e  Work — Orlando,  Fla. — Bids  will  be  received  until 
June  21,  by  the  County  Commissioners,  Orlando,  for  the  con- 
struction of  the  proposed  drainage  system  for  Black  Ham- 
mock Drainage  District,  The  work  will  require  about  240,- 
000   cu.yd.    of  excavation.      B.    M.    Robinson,    Orlando,    is  Clk. 

Pier — Pensacola,  Fla. — The  Memphis  &  Pensacola  R.R.  Co. 
is  considering  the  construction  of  railway  piers  of  reinforced 
concrete.      W.   P.   Dickinson,   Chicago,   111.,    is  Pres. 

^Lumber.  Steel  Wire,  Stone,  Etc. — Shreveport,  La. —  (Oflii- 
cial) — Bids  will  be  received  until  noon,  June  12,  by  Doullut  & 
Williams,  American  National  Bank  Bldg.,  Shreveport,  for  sup- 
plying the  following  material  (to  be  used  in  making  and 
sinking  subaqueous  mattresses  for  banlt  protection  on  the 
Red  River  in  Caddo  Parish,  La.)  in  car-load  lots.  Shreveport: 
3.500.000  ft.  b.m.  lumber  in  lengths  of  12  ft.  and  up.  1x4  to 
1x6  in.  wire,  at  least  309;  of  which  shall  be  not  less  than 
16  ft.  long.  The  lumber  may  be  of  any  variety  which  will 
not  break,  split  or  warp  before  the  mattress  is  sunk,  and 
whose  strength  or  usefulness  is  not  impaired  by  the  pres- 
ence of  large  knots,  shakes  and  other  defects  which  would 
cause  breakage  in  weaving;  95.000  lb.  of  No.  14  galvanized 
steel  wire;  45.000.000  lb.  of  stone  weighing  not  less  than  140 
lb.  to  the  cubic  foot.  It  shall  be  in  pieces  of  not  less  than 
20  lb.  and  not  more  than  100  lb.  in  weight.  It  shall  be 
touch,  strong  and  not  subject  to  material  deterioration  when 
exposed  to  we.nthrr  nr  submerged  in  water;  30.000  lb.  of  nails: 
45.000  bbl.  of  p. II  11,1,1,1  Mivdraulic)  cement.  The  cement  shall 
meet  the  stand:,  nl  r.  .| 'i  i  i 'Uients  for  Portland  cement  adopted 
by  the  Ameri.-.m  .-^,,.i,|\  of  Civil  EIngineers;  8000  eu.yd.  of 
sand.  The  sand  shall  li.-  sharp  and  clean  and  free  from  clay, 
earth,  trash  or  vegetable  matter  of  any  kind;  12.000  cu.yd.  of 
crushed  rock  or  grav(>l.  In  either  case  it  shall  be  strong, 
clean  and  durable  and  shall  have  a  specific  gravity  of  not 
less  than  140  lb.  to  the  cubic  foot  (solid  measurement).  None 
of  the  stone  shall  pass  through  a  sieve  whose  mesh  Is  leas 
than  Vi  In.,  nor  shall  any  stone  fall  to  pass  through  a  screen 
with  1   and    i/4    In.   mesh. 

+Fire  Station — Louisville.  Ky. — The  contract  has  been 
awarded  to  T.  GREINl'^R,  Louisville,  for  the  construction  of  a 
two-story   and   b.asement   fire   station    to   cost   about   $20,000. 

I.evee  Repair — Davton.  Ohio — The  County  Commissioners, 
Dayton,  have  been  granted  authority  to  spend  about  $10,000 
for  repairing  the  Miami  levee  north  of  North  Paytm  near 
Idylwlld.      The   work   will   start   at   once. 


Mnv  ■.'!),  i;)i:! 


!•:  N  ( ;  I  N  i>:  i-;  u  i  n  u    x  !■;  w  s 


51 


l,c'v«'i- — lliiniilton,  Ohio — W.  W.  Crawford,  County  Audr.. 
of  Hutler  Coiiiily,  Ohio,  HaiiilUon,  and  U.  A.  LilUon,  Hurv.,  aro 
pUuinlnK  to  ri'biilld  thi'  Stmil    l.cvui'  at  a  ooRt  of  125,00" 


Dri-ilKtuK — Toleilo,  wh'o-  i!Ul»  will  be  received  until  10 
a.m.,  June  12,  by  Maj.  '  .  .S.  Hromwell.  Corps  lOnBrs.,  U.  .S.  A., 
Cleveland,  Ohio,  for  c'.edifhin   Toledo  Harbor,  Ohio. 

DItpli — Brownst-jwn,  Ind. — Bids  will  be  received  until  2 
p.m.,  Mav  29,  bv  linmuel  Carr,  Supt.  of  Coniitruetlon,  Browns- 
town,  for   the  conotruction   of  the  Rider   Ditch. 

Cnmtitrt  Station — South  H.nd,  Tnd.— Bids  will  be  received 
by  the  Board  of  c:omnil.ssloncrs  of  St.  Joseph  County.  South 
Bend,  unt'l  U  a.m..  June  23,  for  the  construction  of  a  public 
comfort  .station  in  the  city  of  South  Bond.  Clarence  Sedgwick 
is  County    Audr. 

-^Trjim  AVork — VellinBton,  Ohio — (Offlclal) — There  are 
400,00)  cu.yd.  of  team  work  to  let  at  WellinKton,  Ohio,  suit- 
able for  scrapers,  wagons  or  machines.  Call  or  write  Mac- 
Arthur  Bros.  Co.,  810  Fisher  Bldg.,  Chicago,  111.,  or  Welling- 
ton,  Ohio. 

•Levee  AV.irk— Cairo,  111.— (Offlcial)— Bids  will  be  received 
until  2  p.m.,  June  2,  for  constructing  about  5«2,000  cu.yd.  of 
earth-work  enlarsement  on  the  Cairo  Drainage  District 
levees.  The  woik  will  be  let  by  Cairo  Drainage  District. 
Profiles,  plans  pnd  speclllcations  may  be  seen  and  blanK 
forms  obtained  at  the  olhce  of  the  Cairo  Drainage  District, 
1S08  WaHhingtoii  Ave.,  Cairo.  In  addition  to  the  above,  ana 
being  a  part  of  the  same  system,  the  U.  S.  engineer  olbce,  at 
Cincinnati,  Ohio,  will  later  receive  proposals, for  about  522,000 
cu.yd.  of  earth-work  enlargement.  Information  upon  applica- 
tion to  I.,ieut.-Col.   H.  Jervey,   Corps  Engrs.,   U.  S.  A. 

*mt.b  a.1,1  Levee.  VVork-Oquawka,  1 1'-, ' '  >V"'ii;',^;7wki^ 
•will  be  received  at  the  otiice  of  the  County  t'lerk.  oquawka. 
by  the  Commissioners  of  Henderson  County  }''-\"l\'f^^o"'^' 
trict  No.  1,  and  Henderson  County  Drainage  District  No.  2,  un 
til  June  Hi.  for  ditch  and  levee  work  '^esr':-g<>.uns  i.'ny- 
000  cu.yd.  Harmon  Engineering  Co.,  of  Peoria.  Ill,,  are  the 
Engrs.,  and  will   furnish   further   information   upon   inquiry. 

+DrninaB'e  Work— Sycamore,  111.— Bids  were  received.  May 
22,  at  Svcamori,  as  follows,  for  480.000  y^-ot  e^.^^^vatlonjn 
Coon  Creek  Drainage  District;  G  A.  MoWIDLIAMS  Chicago. 
Ill,  all  at  T.L'Se.  per  cu.yd.  (awarded  contract);  Cartel  B'os., 
Danville,  111.,  all  at  T.Sc.  per  cu.yd.;  Wolcott  D.vdging  Co 
Wolcott,  Ind.,  all  at  7.4c.  per  cu.yd.;  Thomas  &  bweet  Ro>^l 
Center.  Ind.,  all  at  9.25c.  per  cu.yd.:  Henry  P.  Johnson,  ster- 
ling, III.,  all  at  7.5c.  per  cu.yd.;  Foohey  Dredging  Co..  tt. 
Wayne,  Ind.,  all  at  7c.  per  cu.yd.;  NoHhern  Co""  ''"^t'O"  phU 
Elkhart,  Ind.,  all  at  7.95c.  per  cu.yd.;  Horton  &Moseley,  Chi- 
cago, 111.,  all  at  7.75c.  per  cu.yd.;  Dilley  &  Berdine  Co..  Heb- 
ron, Ind..  all  at  7.62c.  per  cu.yd.;  Indiana  Dredging  Co., 
Royal  Center,  Ind..  at  6c.  per  cu.yd.  on  200,000  yd.;  and  12c. 
per  cu.yd.   on  60,000   yd. 

Drain— Wats wka.  111.— Bids  will  be  received  until  June  9, 
by  the  Commissioners  of  Martinton  Drainage  District  No.  ,5, 
for  constructing  about  15,000  ft.  of  tile  drain. 

+  Dralna»'e  Work- Randolph.  Wis.— Bids  wera  received 
Mav  14  bv  the  Commissiciners  of  Blaen  Y  Cae  Drainage  Dist., 
ft  the  ofli^ce  of  Royal  F.  Clark,  Atty.,  Randolph,  for  drainage 
work,  comprising  94,000  sq.yd.  of  marsh  soil  uiiderUud  with 
clay  and  5050  yd.  mixed  granite  and  lime  i  ock.  The  con- 
tract has  been  awarded  to  A.  J.  BRACKEN,  Chicago,  111.  C. 
E.    Corning,    Portage,    is    Engr. 

Buhnay Racine.     Wis.— The     State     Railroad     Commission 

has  ordered  the  Chicago  &  Nprtliwestern  Ry.  Co  to  con- 
struct a  subway  under  its  tracks  m  this  city.  E.  C.  Cartel, 
Chicago,  111.,   is  Ch.   Engr. 

+DralnaKe— Oskaloosa,  Iowa— The  contract  has  been 
awJrded  to  the  OFFERMAN  CONSTRUCTION  .  CO.  Omaha 
Neb.,  for  the  construction  of  Drainage  District  No.  2  at 
$11,000:  Bids  were  opened  by  the  County  Commissioners  or 
Mahaska   County,   May    22. 

+  DralnH— Sibley.  Iowa— Contracts  for  drains  have  been 
awarded  by  the  county  as  tollows;  SIBLE\  Ch  ME  NT  CO., 
Sibley,  35,400  lin.ft.  6-  to  18-in.  tile.  flO.l.-ii  SEDGS.^Y  & 
PARRISH,  Worthington,  Minn.,  S300  ft.  6-  to  lo-m.  tile,  $3275. 
L.    A.    Wilson,    Sibley,    is    Engr. 

Ditch— Crookston,  Minn.— J.  E.  Bein,  County  Engr.,  Crook- 
ston,  has  estimated  the  cost  of  constructing  ditch  No.  S7  at 
about    no, 000. 

Ditches- Crookston,  Minn.— Bids  will  be  received  until 
2  p.m.,  June  11.  bv  the  t-ounty  Commissioners,  Crookston,  foi 
the   completion    of   Ditches    Nos.    05   and   64. 

Ditch— Blue  Earth,  Minn.— Bids  will  b.-  received  by  the 
County  Auditor.  Blue  Earth,  until  June  6  for  the  construc- 
tion   of    Ditch    14. 

Dook-Dulnth.  Minn.— The^  Lehigh  Valley  R.R.  Co.  is  con- 
sidering the  imurovement  of  its  coal  dock  here,  at  a  cost 
of  about    $250,000.      E.   B.   Ashley,   New  York,    is   Ch.   Engr. 

j-n-niii    Tlli B-ittle    Creek     Neb. — The    contract    has    been 

awarded  to  XW.TENBRINKTremont,  Neb.,  for  40,000  ft.  ot 

'""ijitfli— Kennett.  Mo,— Bids  will  be  received  until  1  p.m., 
June  2,  by  V.  V.  Randol.  Engr.,  Drainage  Dist  No  24  Ken- 
nett,  for  the  construction  of  the  main  ditch  of  the  dis- 
trict. .  . 

I,evee— New  Boston  Tex.— The  County  Commissioners  of 
Bowie  County.  New  Boston,  have  decided  to  issue  bonds  for 
$50,000  for  the  construction  of  a  levee,  north  ot  Texarkana, 
Tex. 

Dikf— Denver.  Colo.— Plans  are  being  prepared  b/  the 
Citv  Engineer  for  the  construction  of  a.  dike  to  protect  from 
overflows  of  the  Platte  River  that  section  of  ,"\'-  city  be- 
tween 47th  and  53rd  Aves.  and  the  river  and  Washington 
St- 

Subway— Tucson,  Ariz— The  City  Co""C'l,  May  4  ordered 
plans   prepared  for  a   subway  under  the  railroad  tracks  from 
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CongrcMN  and  Tool   Ave.,  to  Ninth  Bt.  and   Fourth  Ave.     J.   M. 
Itnlhruufr     Is    City    EiiKr. 

l>lki — KelHo,  VVaHh. — Fred  l.ane,  City  EnKr.,  haM  entl- 
niiit.-d    the   cost   of  a   illkc    for   KidHo  iit   about    »,'!«, 000. 

+Klr.-  A  pparnl  UK— Seattle,  VVuHh.  —  The  UOKHAM  FIIIK 
AI'I'.Mt.STUS  C<.).,  82  WeHt  Marlon  St.,  S.iiille,  wan  award. d 
the  eoiitract  for  Hupplylni;  two  motor-driven  hook-and-lad- 
ilei'H  and  one  aiirlul  tower,  for  the  Flro  Uepartmunl  at  122,- 
IJOO. 

WiiBh.— A.     II.     DImock,    City     Ennr..    Im 
thi'    I'oiiHtruction    of    a    concrete    Meuwall 
from     l-ik)'    to    Kay    SIH.,    to    coiit    1300,- 
000. 

Wntfrfronl  Imiirovrnirnl — Seattle,  Wn»h. — The  Port  Com- 
mission of  .Seattle  will  receive  bids  until  June  4  fur  central 
waterfront  Improveinent,  aH  per  ))ianH  on  llle  In  the  otilcc  of 
the  Commission,  Central  IIIiIk.  Alternative  bblM  upon  deHlKim 
of  bidder   are   also  askeil    for    three   elevator   gaiigwayH. 

•CrroHotFd  PllhiK — Seattle,  Wash. —  (A  Correction) — The 
amount  of  piling  for  which  the  I'ort  ot  Seattle  ComnilMiilon 
is  asking  for  bids  until  Juno  Is.  was  erroneoualy  noted  laiit 
week  as  6.'.,0O0  lin.ft.  instead  of  650,000  lin.ft.  C.  E.  HcniBburK 
is  .Sec.\'. 

Hny  Imiiruvement— Bay  City,  Ore. — The  Port  Commlsglon 
approved  the  plans  for  the  Improvement  of  Tillamook  Hay. 
Work  will  be  started  as  soon  as  bonds  for  $407,000  have 
been    disposed    of. 

+  nrc<lKlnK — Marshfleld,  Ore. — The  Port  CommlsHlonerB  of 
Coos  Hav  have  awarded  to  the  PUGET  SOUND  BRIDGE  & 
DREDGING  CO.,  Central  lihlg..  Seattle.  Wash.,  a  contract 
for  dredging  the  bay  from  the  Smith  Mill  to  the  bar,  at  12c. 
per  vd.  The  work  when  completed  will  cost  $200,000.  Other 
bidders  were:  Taconia  Dredging  Co.,  Taeoma,  Wash.,  Stand- 
ard   American    Dredging    Co.,    Dos    Angeles,    Calif. 

+  |.|er— Longbeach,  Calif.— The  MERCEREAU  BRIDGE  & 
CONSTRUCTION  CO.,  Pacilic  Electric  Bldg.,  Los  Angeles,  has 
been  awarded  the  contract  for  the  construction  ot  a  unit  ot 
the  pleasure  pier  at  the  foot  of  Golden  and  Wabash  Aves. 
for  Harrv  Berndollar  and  associates.  It  will  be  500  ft.  wide 
and   760    ft.    long,   with   concrete    piles   and    surface. 

Ilnrbor  ImprovemrntH — Los  Angeles.  Calif. — The  City 
Council  lias  authorized  an  issue  of  $2,500,000  of  bonds  for 
harbor  improvement.      Homer  Hamlin   Is   City   Engr. 

.letty — Newport  Beach,  Calif.^This  city  Is  considering  an 
exjiendituie  of  $100,000  for  the  construction  of  a  Jetty  at  the 
entrance  to  Newport  Bay. 

Channel  Work— Oakland,  Calif. — The  Oakland  Chamber  of 
Commerce  and  the  U.  S.  government  contemplate  improving 
27  miles  of  the  East  Bay  shore,  which  Includes  Richmond. 
Albany,  Berkeley,  Emeryville,  Oakland,  Alameda  and  San 
Leandro.  The  plans  contemplate  an  inshore  channel  con- 
necting Richmond  to  the  Key  Route  Jlole  and  serving  l..-': 
Oakland  and  Key  Route  Basin,  the  Oakland  Inner  Harbvr 
and   San    Leandro   Bay. 

UrrdirlnK — Sacramento,  Calif. — The  State  Senate,  May  3, 
voted  an  appropriation  of  $150,000  for  dredging  and  improv- 
ing the  channels  of  the  Sacramento,  San  Joaquin  and  Feather 
Rivers. 

Tunnel — San     Francisco,     Calif. — The     Cortland     Ave.     Im- 
provement   Association    has   filed    plans    for   the    proposed    Fol 
som    St.    tunnel    with    the    Board    of    Supervisors.      The    e?'..- 
mated  cost   is   $800  000.      M.   M.    O'Shae.ghnessy    is  City    Engr. 

Waterfront  Improvement — .San  Fr.ancisco,  Calif. — The  Finn 
Bill  to  submit  to  the  people  in  .Vovember,  1914,  a  proposition 
to  vote  $10,000,000  more  in  State  bonds  for  the  improvement 
of  the  San  Francisco  wateifront,  has  passed  the  Senate.  The 
request  for  the  bonds  is  based  r,n  the  demand  for  great  ex- 
pansion of  the  waterfront  to  accommodate  Panama  Canal 
traltic.     M.  M.   O'Shaughnessy   is  City   Engr. 

+\Vhnrf — Port  Moodv,  B.  C. — The  British  Columbia  Electric 
Rv.  Co.  has  awarded  the  contract  to  W.  A.  GILLEY,  New 
Westminister,  B.  C,  for  the  construction  of  a  wharf  at  Port 
Moodv.  The  work  will  require  about  200,000  ft.  of  liinber 
and    300    piles. 

Jetty — Steveston,  B.  C. — Bids  will  be  received  until  4  p.m., 
June  IV,  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa. 
Out.,  for  the  co.npletion  of  the  .letty  at  the  mouth  of  the 
Fraser    River,    at    Steveson.    Xew    Westminster,    B.    C. 

DredKlng — Collingwood,  Ont. — Bids  will  be  received  until 
June  5  bv  R.  C.  Desrochers.  Secy.  Dept.  Pub.  Wks..  Ottawa. 
Ont.,    for  "dredging    at    Collingwood. 

DreilBlng — Ottawa,  Ont. — Bids  will  be  received  until  June 
4  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks..  Ottawa,  for 
dredging  at  various  places  in  the  provinces  of  Ontario  and 
New    Brunswick. 

DreclBlnB — Ottawa,  Ont. — Bids  will  be  received  until  May 
30  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Kks.,  Ottawa.  Ont.. 
for   dredging. 

>Vharf — Montreal,  Que. — The  Harbor  Commissioners  of 
Montreal  have  prepared  plans  and  specifications  for  the  con- 
struction   of   a    wharf   at    Pointe    aux   Trembles.      The    cost    is 

estimated    at    $175,000. 

Ill'ILDINtiS 

llropkton,  JlasH. —  Kev.  Casimir  Urbinowicz.  of  St.  Rocco's 
Lithuanian  Church,  has  announced  that  plans  are  being  pre- 
liared  for  a  $70,000  church  for  the  Lithuanians  in  the  Montello 
District. 

+Brookline,  Mans. — The  contract  for  the  construction  of 
the  Edward  Devotion  School  has  been  awarded  to  the  A. 
V\RNERIN  CO.,  Walnut  Ave.,  Boston,  Mass.  The  estimated 
cost  is  $134,000.     Noted  May  8. 

Ouxhury,  Mass. — The  Powder  Point  School  will  rebuild 
the  hall  recently  destroyed  by  fire.  The  estimated  cost  Is 
$50,000. 

Fitcbbarg;,  Mass. — Bids  will  soon  be  asked  for  the  con- 
struction of  a  seven-story  hotel  for  John  Moran.  It  will  be 
if  brick.  75x80  ft.  George  P.  B.  Alderman  &  Bros.,  Holyoke, 
Mass.,    are    Archs.       Noted    May    8. 
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Millbury,  MaMs. — Bids  are  beiriR  readvertised  until  June 
7,  by  tile  Building  Comn.  of  tlie  Higii  School,  for  llie  construc- 
tion of  the  high  school.  The  estimated  cost  is  $50,000.  Noted 
May   15. 

Springfield,  MaMs, — Plans  are  being  prepared  by  Ed.  L. 
Tilton,  Arch..  32  Broadway,  New  York,  for  the  construction 
of  a  library  on  Memorial  Sq.  E.  F.  Leonard  is  Chn.  of  Liberty 
Comn. 

Springrfield,  Moms. — Shattuck  &  Hussey,  Archs.,  Chicago, 
111.,  are  preparing  plans  for  a  T.  M.  C.  A.  building  at  Spring- 
field, Mass.  It  will  be  of  brick  and  steel,  100x135  ft.,  seven  or 
eight  stories.  H.  A.  Mosle.v,  of  the  Strathmore  Paper  Co.,  is 
Chn.    of    the    Bldg.    Com. 

+  Provldence,  R.  I. — The  contract  for  a  flve-story  and  base- 
ment warehouse,  10O.\200  ft.,  for  the  Harris  Terminal  Ware- 
house Co.,  has  been  awarded  to  the  THOMAS  F.  CULLINAN 
CO.,  48  Custom  House  St.,  Providence.  The  building  will  be 
of  brick,  mill  construction.  Warren  &  Gerrish,  Boston,  Mass., 
are  Engrs.  This  project  contemplates  a  group  of  four  build- 
ings, each  100x600  ft.,  and  each  building  is  divided  into  the 
three  units.  The  present  contract  covers  the  first  unit  of  the 
group.     Noted  Mar.   20. 

+The  contract  for  an  office  building  for  the  Rt.  Rev. 
Matthew  Harkins.  D.  D.  R.  C,  Bishop  of  Rhode  Island,  has 
been  awarded  to  the  THOMAS  F.  CULLINAN  CO.,  4S  Custom 
House  St.,  Providence.  The  building  will  be  of  concrete  and 
sttel  "With  brick  veneer  and  limestone  trimmings,  fireproof. 
Murphy,  Hindle  &  Wright,  Providence,  R.  I.,  are  Archs.  Cost, 
estimated   at   $30,000. 

+Baltle,  Conn. — A  contract  has  been  awarded  to  the  FEN- 
TON-CHARNLEY  CO..  McGrory  Bldg.,  Main  St.,  Norwich, 
Conn.,  for  a  school  to  be  erected  for  the  Academy  of  the 
Holy  Family.  The  building  will  be  three  stories  and  base- 
ment, of  brick,  with  artificial  stone  trimmings,  and  will  cost 
about  $80,000.  T.  G.  O'Connell,  Boston,  Mass.,  is  Arch.  Noted 
Apr.  7. 

Brldeeport,  Conn. — Philip  Glasher,  of  Glasher  Bros.  Co., 
contemplates  erecting  a  hotel  on  Golden  Hill  St.  The  esti- 
mated cost  is  $50,000. 

+Hartford,  Conn. — Contracts  for  various  kinds  of  work 
connected  with  the  school  building  of  the  Washington  Dis- 
trict, bids  for  which  were  received,  May  20,  have  been  award- 
ed as  follows:  General  contract,  to  A.  L.  HILLS,  Hartford, 
Conn.,  $3S,S00  and  an  alternate  bid  of  $38,420;  kindergarten 
building,  to  A.  L.  HILL.S.  $3625;  heating,  BARRETT  &  WALL, 
Hartford,  Conn.,  $3198;  $285  less  if  Guerney  heaters  are  used. 
Other  bidders  were:  General  contract.  Burgess  Construction 
Co.,  $40,220;  W.  J.  Simnis,  Hartford,  $44,000,  alternate,  $43,- 
684;  Alexander  Hepburn,  $47,276.  alternate,  $43,684;  F.  B.  &  W. 
H.  O'Neil,  $45,560,  alternate,  $44,460:  Malley  &  Crowlev,  $45,- 
000.  alternate,  $44,SU0;  Ahern  &  Welch,  $41,650,  alternate, 
$40,600;  Adam  Purves,  $40,675,  alternate,  $40,295;  E.  W.  Gus- 
tofson,  $44,600;  T.  R.  Fox  &  Son,  $45,254,  alternate,  $44,874; 
F.  D.  Kent.  $41,590,  alternate,  $41,140;  W.  E.  Caulkins  &  Son, 
$45,270,  alternate,  $44,970;  William  McKone,  Inc.,  $43,150, 
alternate,  $42,650;  R.  A.  McKone,  $44,150,  alternate,  $43,100; 
kindergarten.  Burgess  Construction  Co.,  $3180;  W.  J.  Simms, 
$4225;  Alexander  Hepburn,  $3228;  F.  B.  &  W.  H.  O'Neil,  $3500; 
Malley  &  Crowley,  $3600;  Ahern  &  Welch,  $3600;  Adam  Pur- 
ves. $3620:  E.  W.  Gustofson,  $4544;  T.  R.  Fox  &  Son,  $3990; 
F.  D.  Kent,  $4490;  W.  E.  Caulkins  &  Son.  $4650;  William  Mc- 
Kone, Inc.,  $3998:  R.  A.  McKone,  $3950;  heating,  Shaffer- 
Marsh  Co.,  $4160;  G.  W.  Cunningham,  $4438:  Libby  &  Blinn, 
$3767.      Noted    May    8. 

Bids  for  the  construction  of  an  isolation  hospital  will  be 
received  by  the  Board  of  Contract  &  Supply,  Joseph  Buthe, 
Secy.,  until  11  a.m.,  June  3.  A.  Raymond  Ellis  is  Arch.,  36 
Pearl   St.      Noted   Apr.    17. 

Davis  &  Brooks,  Archs.,  49  Pearl  St.,  are  preparing  plans 
for  the  construction  of  a  building  for  the  Fourth  Church  So- 
ciety.    The  estimated  cost  is   $65,000.     Noted  May   22. 

The  .State  Senate,  May  21,  passed  appropriations  for  state 
armories  as  follows:  $175,000  for  site  and  building  at  Water- 
bury:  $125,000  for  site  at  New  Haven;  $12,000  for  site  at  Bris- 
tol; $60,000  for  site  and  building  at  Middletown:  $50,000  for 
site  and  building  at  Manchester:  $35,000  for  site  and  building 
at  Hartfoi-d,    for  Cavalry  Armory. 

Ne^v  Haven,  Conn. — A  site  on  Chestnut  St.  has  been  i)ur- 
chased  by  the  New  Haven  City  School  District  for  a  new  16- 
room  school.  Plans  ar  being  prepared  by  Brown  &  Von 
Beren,  Chamber  of  Commerce  Bldg.,   Church  St..   New   Haven. 

\Vllliman«ie,  Conn. — .\n  appropriation  of  $75,000  has  been 
made  for  the  construction  of  the  Nat<-hang  Grammar  School. 
George  F.  Taylor,  193  Church  St.,  E.  Frank  Bugbee.  694  Main 
St.,  and  Walter  B.  Knight,  112  Main  St..  are  members  of  the 
Bldg.  Com.     Noted  Mar.  27. 

nrooklyn,  X.  Y (OfTiclal) — The  following  bids  were  re- 
ceived ""  May  22,  by  the  Department  of  Parks,  Fifth  Ave. 
and  64th  ht.,  Manhattan,  for  the  construction  of  a  comfort 
station  In  Prospect  Park:  (Item  (a)  and  (b)).  Joseph  Hala- 
ban,  261  Broadway.  Manhattan.  $14,729  and  $15,773:  Peter 
Cleary,  722  St.  Marks  Ave.,  $13,900  and  $15,400;  B.  Diamond. 
12  Hergen  St.,  $13,953  and  $15,647;  George  F.  Driseoll  Co.. 
548  ITnion  St..  $14,998  and  $15,892;  William  H.  Kgan,  147 
East  125th  St.,  $13,514  and  $14,459;  Hudgrove  &  McDermott, 
400  Jackson  Ave..  Long  Island  City,  $16,582  and  $18,156; 
Thomas  McKeown,  Inc.,  103  Park  Ave.,  Manhattan,  $14,223 
and  $15,300;  Merrick  Flreproofin;?  Co.,  1  Broadway,  Manhat- 
tan. $12,700  and  $13,996;  William  D.  Moore,  2029  East  15th 
St.,  $15,221  and  $17,100:  Ralph  C  Peckwlth.  529  Hudson  St.. 
Miinhattan.  $13,344  and  $14,696:  Neptune  B.  Smith.  413  East 
34th  St.,  Manhattan,  $15,316  and  $16,993;  Werner  Bartels  Co., 
3X  Park  Row,  Manhattan,  $14,447  and  $16,347.  Charles  B. 
Stover   Is   Pres. 

The  Long  iHland  Automobile  Club,  920  Union  St..  contem- 
•nlates  the  erection  of  »  three. storv  relnforced-eoncrete  club 
house  and  Barage  on  Eastern  Parkway,  through  to  Lincoln 
I'laee.      The   estimated   cost   la   $85,000. 

nnffalo,  TV.  Y. — Bids  will  be  received  until  11  a.m.  June  4. 
by  Francis  Q.  Ward.  Comr.  Pub.  Works,  for  the  construction  n 
an  addition   to   the   school   at    Bailey  Ave.   and   Seventh    St. 


+The  American  Bridge  Co..  30  Church  St..  New  Y'ork.  has 
been  awarded  the  contract  to  furnish  33  tons  of  structural 
steel  for  the  Manufacturers  &  Traders  National  Bank  Build- 
ing, at  Buffalo.  The  NORTHERN  STEEL  CONSTRUCTION 
CO.    will    erect    the    building.      Noted    May    15. 

+HuniinKton,  L.  1. — The  general  contract  has  been  award- 
ed to  the  H.  H.  SMITH  BUILDING  CO..  Second  Ave..  Bay- 
shore.  L.  I.,  for  the  construction  of  the  school  building  on 
Lowndes  Ave.,  between  Second  and  Third  Sts..  for  the  Board 
of  Education.  Adden  &  Parker  are  Archs..  12  Bosworth  St.. 
Boston.   Mass.     Noted  Mar.    13. 

Laekawanna,  N.  Y. — The  T.  M.  C.  A.  contemplates  erecting 
a  building  on  Lackawanna  Ave.  The  estimated  cost  is  $75,000. 
A.  H.  Whitford  is  Secy. 

New  York,  N.  Y' — Radway  &  Co.,  47  Lafayette  St.,  contem- 
plates the  erection  of  a  10-story  loft  building,  125x50  ft.,  at 
208    Center    St.,    running    through    to    140    Baxter    St. 

Samuel  Sass.  Arch.,  32  Union  Square,  is  preparing  plans 
for  the  construction  of  a  nine-story  ofHce  building,  100x50  ft., 
at  the  northwest  corner  of  Chrystie  and  Canal  St.,  for 
Nathan  Marcus.  Robert  E.  Moss,  126  Liberty  St.,  is  the  Steel 
Engineer.     The  estimated  cost  is  $80,000. 

Plans  have  been  filed  by  T.  Hastings,  Arch..  225  Fifth  Ave., 
for  the  construction  of  a  six-story  store,  bachelor  apart- 
ment and  art  gallery  building,  100x25  ft.,  at  the  northeast 
corner  of  Fifth  Ave.  and  53rd  St.,  for  A.  McA.  Pple,  68 
AVilliam  St.     The   estimated  cost  is  $70,000. 

Plans  have  been  completed  by  Wallis  &  Goodwillie,  Archs., 
346  Fourth  Ave.,  for  the  construction  of  an  eight-story  apart- 
ment house,  80x85  ft.,  at  315  West  89th  St.,  for  the  George 
Backer  Construction  Co.,  33  West  42nd  St.  The  estimated 
cost  is   $200,000. 

Plans  have  been  completed  by  George  F.  Pelham.  Arch., 
30  East  42nd  St..  for  the  construction  of  an  eight-story 
apartment  house.  108x85  ft.,  at  168  West  S7th  St.,  for  the 
West  Side  Construction  Co..  322  West  100th  St.  The  esti- 
mated cost  is  $200,000. 

■.,r  ^l'"^^?  l"^rYJ'  ^^^"  completed  by  Julius  Harder,  Arch,,  120 
West  32nd  St.,  for  the  construction  of  a  12-story  apartment 
house.  100.X90  ft.,  at  410  Park  Ave.,  for  the  Ogden  Goelet 
Estate,    9    West    17th  St.      The   estimated    cost   is    $300,000. 

Plans  have  been  completed  by  J.  S.  Lubeskind.  Arch..  Pel- 
ham,  N^  1.,  for  the  construction  of  a  12-story  apartment 
house  78x83  ft.,  at  140  West  79th  St.,  for  the  Brixton  Realty 
Co.,  314  West  S7th  St.  The  estimated  cost  is  $425,000. 
i,r  ^j''l,''''l,shortly  be  received  by  George  Keister.  Arch.,  12 
West  31st  St.,  for  the  construction  of  a  12-storv  loft  and 
,,?u'gr  building  at  the  northeast  corner  of  Broadway  and 
Jlth  St.,  tor  the  Times  Square  Improvement  Co.  F.  A.  Burdett 
&  Co  16  East  33rd  St.,  will  be  the  Engrs.-in-charge.  The  es- 
timated cost  is  $300,000. 

Plans  have  been  filed  by  H.  O.  Chapman,  Arch.,  334  Fifth 
Ave  for  the  construction  of  two  six-story  store  and  loft 
buildings,  at  the  southwest  corner  of  Fifth  Ave.  and  53rd  St., 
cost   il"  $l3o''oOo'"    -^^^"^    '^°-    ^•*''    ^'""^    •^^■*'-      '^^^    estimated 

T^-fFL'*'?^  '^'^7®  ?f^"  '^''"3  by  Schwartz  &  Gross,  Archs.,  343 
I'ltth  Ave.,  for  the  completion  of  alterations  to  a  three-storv 
store  and  garage  building  at  1741  Broadway,  for  M.  Frocllsh 
Broadway  and   56th   St.      The   estimated   cost    is   $40  000 


sLuii    Ave.,    lor    me    J?  rieaman    Const 

ly.  The  estimated  cost  is  $300,000 
Arfh^"%n^''''T^^f}\^'"i  completed  by  Gronenberg  &  Lenchtag, 
Archs.,  303  Fifth  Ave.,  for  the  construction  of  a  six-story 
apartment  house,  at  the  northwest  corner  of  161st  St,  and  Fort 
Washington  Ave.,  for  the  Hilliard  Construction  Co.,  2865 
Broadway.      The   estimated   cost   is  $225,000. 

nf  t*hpT'"ene=  '^•«'''.;"~T*'''  'o^est  bidders  for  the  construction 
of  the  Genesee  School  were  as  follows:  General  contract  and 
decoration,  E.  K.  Fenno,  Rosenblum  Bldg.  SyracSse  $80  fl4- 
heating  and  ventilating,  T.  B.  Gildea,  $9807-  wiring  A  L 
Note^d  Apr  10.  ^'^^  """  Probably  be  rejected  as  excessive: 
Syracuse,  IV.  Y — Governor  Sulzer  recently  signed  a  bill 
?.?r''«P7^'y?^  $80,000  for  a  poultry  building  to  be  erected  on 
the  State  Fair  Grounds.  Syracuse,  N.  Y.  Bids  will  be  asked 
vear  building    will    be    erected    for    use    this 

of  fif"w"'t'*"  •'•—Following  the  approval  of  the  State  Board 
of  the  location  of  the  new  Camden  Countv  Tuberculosis  Hos- 
''J^  •?'  4"'^'".'a.  the  Board  of  Chosen  Freeholders  has  authoi- 
n,er,.,',.L  <■?'!'",''''  <^ommittee  to  have  plans  and  specifications 
prepared    for    the   proposed    institution. 

Jersey  City,  N.  J.— The  Central  R.R.  of  New  Jersey  has 
filed  plans  for  the  erection  of  two  one-story  relnforced-eon- 
crete uuildings  at  its  terminal  on  Communipaw  Ave  to  cost 
$80,000   and    $70,000,    respectively. 

Mooreston^i.  IV.  .1. — .\rnold  H.  Moses,  Arch.,  136  South 
Fourth  St...  Philadelphia.  Penn.,  is  preparing  'plans  for  a 
14-room  brick  and  stone  school  building  to  be  erected  at 
Moorestown. 

,  ♦■y*'"':'"''', J^-  •! — The  contract   for  the  construction   of  the 
addition    to    the    storage    warehouse    of    Bamberger    &    Co.    has 

nru"  '?'li'^''^n«'°  N^'PP.?"^?FS'  Preylinghuysen  Ave.,  New- 
ai  K,    at    ;}>43,o00.      Noted    May   22. 

South   OriinKe.    N.  .1.— Scton    Hall    College   is   having    plans 
prepared    by    John    T.    Rowland,   Jr.,    Arch..    Jersey    City     N    J 
l?'",,''^'"'^^    building   to    take    the   place    of   the    present    Bayley 
Hall   Preparatory   School.      The  estimated    cost    is    $70,000,      Rt. 
Rev.  James  R.  Mooney  is  Pros. 

Mr-5v,'""'''*''''"'?>-,  ,''*'""-~'^harles  W.  Bolton  &  Son,  Archs., 
Witherspoon  Bldg.,  have  prepared  plans  for  the  construction 
of  a  dormitory  and  alterations  at  Ursinus  College.  The  esti- 
mated  ccst   is    $50,000. 

c.  '^'"■''"'•ohoeken.  Penn. — H.  L.  Reinhold.  Arch.,  1309  Walnut 
St.,  Philadelphia.  Is  preparing  plans  for  the  construction  of  a 
high  school  for  the  School  Board  of  Conshohocken.  It  will 
be   two  stories  of   brick.      The   estimated    cost    Is   $50,000. 


[■eun 


-(Official) — The  contract  for  the  construc- 
chool    at    Grafton,    has     been     awarded     to 
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SCHUTZ  sniREINIOn  &  CLYnK  CO.,  riltBl.uiKli,  Peiin.,  at 
*!11,3S0.  (Uher  bldiU-rs  were;  Goo.  llogK  Co.,  ?i)2.137.  II.  L. 
Kri-uslo,  ?95,4S0;  William  Millor  Sons  Co.,  »98.649.  Noted 
May    S. 

Doiiorn,  I'cnn. — Thi-  Hoard  of  Education  U  recolvlni?  bids 
for  the  construction  of  a  two-story  brick  and  stei'l  school 
on  First  St..  to  cost  fSU.OOO.  C.  C.  Compton,  I'ost  Olllco  Bldg., 
is    Arch.      Noted    May    !>. 

UuqiirNiie,  IVnn. — All  bids  received.  May  22,  for  the  con- 
struction (if  the  high  school,  were  rejected.  Plans  are  belnfir 
revised.  Carlisle  &  Sharrer  are  Archa.,  7119  Jenkins  Arcade 
Hlds.      Noted    May    15. 

KnNton,  rt-iin. — Plans  have  been  completed  bv  Peuchert  & 
Wunder,  Archs.,  Philadelphia,  Penn..  for  the  construction  of 
a  four-story  fireproof  mait-stoiaBe  buildinK,  for  Willibald 
Kuebler's  Sons.      It   will   be   31x7'.l    ft. 

(iormantono  (Philadelphia  P.  O.),  IVnn. — A  new  hospital 
is  being  planned,  to  be  located  at  Lincoln  Drive  and  Wis- 
sahicUon  Ave.,  which  will  be  known  as  the  Providence  Gen- 
eial  llospit.ll.     Dr.  Mary  Davis  Uidgway  is  Vice-pres. 

+Pliila(lfl|iliia.  Pt-nn. — The  contract  has  been  awarded  to 
JAMES  G.  DOAK,  1420  Chestnut  St..  for  the  construction  of  a 
10-story   apartment    house  at    Spruce   and   Watts   Sts. 

Frederick  Webber,  Arch..  Morris  lUock.  will  erect  an 
.apartment  house  at  S.'ith  St.  and  Powelton  Ave.  It  will  be 
four  stories  of  white  marble,  75x179  ft.  The  estimated  cost 
is   $2G0,00O. 

rbllatlrlphia,  Penn. — Duhring.  Okie  &  Zeijrler.  Archs.. 
Bailey  Block,  are  preparing  plans  for  the  constructiiAi  of  a 
four-storv  hotel  for  the  Inasmuch  Mission.  The  estimated 
cost   is   $50,000. 

PittMliursh,  Penn. — Preliminary  plans  are  being  prepared 
by  Thomas  Hanna,  Arch.,  Keenan  Bldg..  for  a  five-story 
brick  and  terra-cotta  store  and  oflice  building,  at  Fifth 
and  Wvlie  Aves.,  for  Col.  T.  J.  Keenan,  Keenan  Bldg.  Esti- 
mated  cost,    $40,000. 

Jarvis  Hunt.  Arch.,  53  West  Jackson  Blvd.,  Chicago,  has 
preliminary  plans  in  progress  for  a  12-  or  15-story  depart- 
ment store  to  be  erected  on  Si.\th  St.,  between  Liberty  and 
Penn  Aves..  for  the  Rosenbaum  Co.  Estimated  cost,  about 
$1.00,000.  It  is  believed  the  plans  will  be  completed  by 
Sept.    1.      Noted    Mar.    27. 

♦  Charles  Bickel.  Arch..  May  Bldg.,  has  awarded  to  D.  T. 
RIFFLE,  Keenan  Bldg..  the  general  contract  for  construct- 
ing a  three-story  brick  and  terra-cotta  building  at  Fifth  Ave. 
and  Grant  St..  for  K.  Solomon,  Smithfield  and  Diamond  Sts. 
Estimated    cost,    $65,000. 

(Official) — The  Fort  Pitt  Hotel  Co.  will  erect  a  hotel  at 
Smithfield  St.  and  Sixth  Ave.  It  will  be  165x110  ft.  The 
estimated  cost  is  $2,000,000.  Janssen  &  Abbott,  Renshaw 
Bldg..    will    probably    be    the    Archs. 

+Baltimore,  M<!. — The  contract  has  been  awarded  to  the 
COWEN  BUILDING  CO..  106  West  Madison  St.,  Baltimore,  by 
the  Western  Maryland  R.R.  Co.,  H.  R.  Practt.  Ch.  Engr.,  Hillen 
Station,  for  the  construction  of  an  addition,  remodeling  pres- 
ent sti'ucture,  construction  of  shed  and  concourse,  redecorat- 
ing, installing  sanitary  plumbing  equipment,  etc.,  to  cost 
about  $75,000.  Emory  &  Nussear  are  Archs..  Professional  Bldg.. 
Baltimore.      Noted    Mar.    27. 

+Salilllasvllle,  Md. — Contracts  have  been  awarded  by  the 
Managers  of  the  State  Tuberculosis  Sanitarium  for  the  erec- 
tion of  the  administration  buildings  and  children's  ward,  as 
follows:  General  contract,  to  the  COWEN  BUILDING  CO., 
106  West  Madison  St..  at  $35,731:  wiring.  WILSON-MALT- 
MAN  ELECTRIC  CO..  30  South  Charles  St..  $1561;  heating, 
RIGGS-DISTLER  &  STRINGER.  7  East  German  St..  at  $3968; 
Howard  Sill,  11  East  Pleasant  St.,  Baltimore,  is  Arch.  All 
the  contractors  are  of  Baltimore,  except  E.  S.  Mobley,  who 
is  of  Frederick.  Md. 

Washine'ton,  D.  C. — The  Palais  Royal  is  having  plans  pre- 
pared bv  George  P.  Hales.  Arch..  Bond  Bldg..  for  the  con- 
struction of  a  store  building  at  711  Eleventh  St.,  N.  W.  The 
estimated   cost  is   $175,000. 

+Peter«burg,  Va. — The  contract  for  the  construction  of 
the  addition  to  the  building  of  the  British  American  Tobacco 
Co..  has  been  awarded  to  J.  W.  DAVIS  CO.  at  $100,000.  It 
will  be  a  five-story  structure,  of  steel  and  reinforced  con- 
crete. 

Madison.  Fla. — Bids  will  be  received  until  10  a.m..  June 
16.  by  J.  E.  Hardee.  Chn.,  Madison  County  Comrs..  tor  the 
construction  of  a  court  house.  The  estimated  cost  is  $50,000. 
Bishop    &    Greer    are    Archs.,    Sandler    Bldg.,    Valdosta.    Ga. 

+Guln.  Ala. — The  contract  for  the  construction  of  the 
school  at  Guin  has  been  awarded  to  the  L.  DAVIS  CONSTRUC- 
TION CO.,   Montgomery,   Ala. 

Mobile,  Ala. — Bids  will  be  received  until  May  31,  by  Pat- 
rick Lyons,  Comr.  Bd.  Pub.  Wks.,  for  the  construction  of  the 
City    Hospital.      The    estimated    cost    is    $50,000. 

+Woodvllle,  Miss. — The  Board  of  Trustees  awarded  the 
contract  for  the  Agricultural  High  School  to  the  BURKER 
CONSTRUCTION   CO.,   Hattiesburg.    Miss. 

New  Orleans.  La. — Plans  have  been  prepared  by  Church- 
hill  &  Labouisse,  Archs.,  for  the  construction  of  the  13-story 
building  for  the  Cotton  Exchange.  Marble  will  be  used  for 
the  exterior. 

+The  Equitable  Realty  Co.  has  awarded  a  contract  to 
JOHN  MINOT.  at  $42,645.  for  the  construction  of  a  five-story 
brick  building  on  Barrone  St.,  for  the  Schaffer-O'Conner. 
Inc.      Noted   Mar.    27. 

Albert  G.  Bear.  Arch.,  600  Audubon  Bldg.,  has  comoleted 
plans  for  an  apartment  house  costing  approximately  $150,000. 
to  be  erected  at  Coliseum  and  Urania  Sts..  by  Alex.  Lichten- 
stein  and  associates. 

.4sbland.  Ky. — The  local  lodge,  B.  P.  O.  E..  is  planning 
the  erection  of  a  club  house  to  cost  $50,000.  It  will  be  two 
stories,    of   brick    and   concrete. 

+  \kron.  Ohio — The  contract  for  the  construction  of  100 
dwelling  houses  for  the  .\kron  Tire  &  Rubber  Co.,  has  been 
awarded  to  the  WALLIS  &  CARLEY  CO.,  Sharon,  Penn.,  at 
$200,000. 


Atbi-ns,  Ohio— nidH  will  be  received  until  noon,  Jiin..  17, 
by  1.  M.  PoMler.  Secy.,  Hoard  of  Truhle.  h  of  the  Ohiii  Cnl- 
verslty,  for  the  coiiMtrucllon  of  the  iiKrIculturiil  bulldtnK  "t 
the  (ihlo  Urilverslly  at  Athens.  Frank  L.  I'ackard  !■  Arch.. 
Mayden   Hldg.,   (JolumbUH,  Ohio. 

+  ll<-linlrr,  Ohio— F.  L.  Packard,  Arch.,  .New  Huyden  Bldit.. 
ColumliUH.  (Jhio,  awarded  to  f?.  I>.  KEYSEH.  the  contract  for 
conHtruclIng  a  three-story  brick  fireproof  hospital  bulldlnif 
for    the    city.       Estimated    cost,    »41,»1». 

+<'!(•  vrlanil,  <liilo — The  contract  has  been  awarded  to  H  KIL- 
LER BROS.  CO.,  YounnHlown.  for  the  construction  of  a  club 
house    for    the    Republic    Rubber   Co. 

+roliinihnH,  Ohio — The  contract  has  bei-n  awarded  to  the 
PERUO  CONCRETE  CO.N'STItUCTIO.N'  CO..  Cincinnati,  for 
the  ((mstructlon  i,t  the  three-story  and  basement  laboratory 
building,   on   Oak  St..    near  Grant   Ave.,    for   the    Pharmncal   Co. 

Gordon  &  Maddon,  Archs.,  300  Sibley  Block.  Rochester, 
N.  Y..  have  compN'ted  plans  for  the  construction  of  a  church 
at  Seymour  and  Main  Sts..  for  the  Holy  Rosary  f^hureh.  The 
estimated    cost    Is    $70,000. 

William  P.  Glntner.  Arch..  Arcade  BIdK..  Akron.  Ohio,  has 
completed  plans  for  the  construction  of  a  church  for  the 
St.    Leo    congregation.      The    estimated    cost    Is    $530.0110. 

+Marlon,  Ohio — The  contract  has  bei-n  awarded  to  MOORE 
BROS..  Columbus,  for  the  erection  of  a  $40,000  school  build- 
ing.     Richards.   McCarty   &   Bulford  are  Archs..  Columbus. 

Ne^v  Knoxvllle,  Ohio — Plans  have  been  prepared  by  Edwin 
E.  Pruitt.  Arch..  Y.  M.  C.  A.  Bldg..  Columbus,  for  a  school, 
building. 

I'nion  Furnace,  Ohio — Bids  will  be  received 
of  Education  of  Union  Furnace,  until  June  14. 
tion    of  a   two-story   school    building. 

+New  ('aN<lr,  Inil. —  Bids  will  be  received  until  May  31.  for 
the  construction  of  the  new  Pennsylvania  R.R.  station  at 
New   Castle.      The   estimated    cost   is   $40,000. 

Detroit.  Mich E.  M.  Statler.  proprietor  of  the  Hotel   Slat- 

ler.     Cleveland,     Ohio,     will     erect    a    hotel    at    Detroit.     The 
estimated    cost   is   $4,000,000. 

Plans  are  being  prepared  by  .\lbert  Kahn.  Arch..  Trussed 
Concrete  Bldg.,  and  Ernest  Wilby.  Assoc.  Arch.,  for  the  con- 
sti'uction  of  .a  12-3tory  office  building,  at  Adams  Ave.  and 
Park  St..  for  the  S.  S.  Kresge  Co.  The  estimated  cost  Is 
$300,000. 

+Flint,  .Mich. — Bids  will  be  received  until  June  10.  by  the 
Board  of  Trustees.  Michigan  School  for  the  Deaf,  for  the  con- 
struction  of  a   building,    to   cost   $150,000.      Noteil    Mar.    13. 

+(irand  Rapids,  Mich. — The  Contract  for  the  construction 
of  the  annex  to  the  Keeler  Bldg.  has  lieen  awarded  to  HAU- 
SER.    OWENS    &    AMES.    Grand    Rapids,    at    $70,000. 

+Hastini;M,  Mich. — The  contract  for  the  construction  of  a 
two-story  bank  building,  for  the  Hastings  City  Bank,  has 
been  awarded  to  DES  HOGGSON  BROS..  7  East  44th  St..  New 
York.   N.  Y. 

+Marquette,  Mich. — The  contract  for  the  construction  of 
the  warehouse  for  the  Cudahy  Packing  Co.  has  been  award- 
ed  to   JOHN    BECK.    Ashland,    Wis. 

+Nor«ay,  Mich. — The  general  contract  for  the  construc- 
tion of  the  high  school  has  been  awarded  to  the  WEINBERG 
CONSTRUCTION  CO..  Grand  Rapids.  Mich.  John  D.  Chubb  is 
Arch..  32  North  Clark  St.,  Chicago,  111.  The  estimated  cost  is 
$100,000. 

CMcasro.  III. — Plans  are  being  prepared  by  Meyer  H.  Sturm. 
Arch..  116  South  Michigan  Ave.,  for  the  construction  of  a 
four-story,  brick,  reinforced-concrete  and  steel  hospital  for 
the  Evanston   Hospital  Assn.  The  estimated  cost  is  $75,000. 

Chicago.  III. — A  modification  has  recently  been  made  in 
the  plan  for  the  new  Union  Terminal  at  Canal  St.  between 
Jackson  Blvd.  and  Adams  St.  This  was  made  at  the  request 
of  the  Pennsylvania  Ry.  and  sanctioned  by  the  executive 
committee  of  the  Chicago  Association  of  Commerce.  E.  R. 
Graham.  SO  East  Jackson  Blvd..  a  partner  of  the  late  Daniel 
H.  Burnham.  is  advisory  architect. 

Chicago,  III. — D.  H.  Burnham  &  Co..  Archs..  SO  East  Jack- 
son Blvd..  have  prepared  plans  for  the  construction  of  an 
11-storv  bulding  at  Fifth  Ave.  and  Quincy  St.,  for  E.  F.  Keeb- 
ler   &   (io. 

Charles  G.  Dawes,  Pres.  of  the  Central  Trust  Co..  of  Illi- 
nois, will  erect  a  hotel  in  the  downtown  section  of  the  city. 
The  estimated   cost  is   $100,000. 

Fond  da  Lac,  AVis. — The  Board  of  Education  is  considering 
plans  for  a  10-room  school  house,   to  cost  $50,000. 

Madison,  Wis. — The  masonic  lodges  of  this  city  are  nego- 
tiating for  the  purchase  of  the  Chapman  Block.  North  Carroll 
and  West  Miffiin  Sts..  opposite  the  new  state  capitol.  A  seven- 
storv  structure,  with  stores  on  the  first  fioor.  offices  on  the 
next  four,  and  lodge  hall  on  the  two  top  floors,  is  planned 
for   the   site.      The   estimated   cost   is   $250,000. 

Mllnankec,  Wis. — The  congregation  of  Temple  Emanu-El 
contemplate  erecting  a  Temple  on  Hackett  Ave.  between  Park 
Place  and  Belleview   Place.      The  estimated   cost   is   $100,000. 

Milwaukee,  'Wis. — Plans  for  the  new  Washington  High 
School  have  been  completed  by  Van  Ryn  &  De  Gelleke, 
Archs..  Caswell  Block.  It  will  be  three  stories  with  high  base- 
ment, red  brick  and  stone  trimmings,  and  will  be  erected 
at   Wright  St.  and   Sherman  Blvd..  at  a  cost   of  $450.00. 

A  theater.  125  ft.  on  Grand  Ave.  and  200  ft.  deep,  with  a. 
seating  capacity  of  3500  persons;  and  a  hotel.  1«  stories,  with 
750  rooms,  140  ft.  on  Grand  Ave.  and  200  ft.  on  2nd  St..  are 
to  be  erected  on  the  present  Plankinton  House  site,  by  Chas. 
W.  Somers,  Cleveland.  Ohio.  Construction  work  is  to  be 
started  Julv  1.  and  completed  within  a  year.  George  W . 
Harvey  is  the  local  representative  of  Mr.  Somers.  The  work 
will   cost   approximately   $600.00. 

Racine,  AVIs. — Bids  will  be  received  until  June  5.  for  the 
erection  of  a  school  on  De  Koven  Ave.,  between  Center  and 
Franklin  Sts.  Chandler  &  Parks.  Racine,  are  Archs.  Bids 
will  be  received  for  complete  work  except  plumbing,  heating 
and  electric  wiring.  The  estimated  cost  is  $95,000.  Joseph 
J.  Moritz  is  Secy,  of  the  School  Bd. 
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+DaTenport,  Iowa — The  contract  for  the  construction  of 
the  three-stors"  office  building  at  Fifth  Ave.  and  leth  St..  for 
A.  Sohrback,  has  been  awarded  to  HENRY  W.  HORST.  Rock 
Island,  111.,  at  $50,000. 

Keoknk,  Iowa — (Official) — It  was  erroneously  noted  in  the 
issue  of  May  22.  that  the  Chicago,  Rock  Island  &  Pacific 
Ry.,  was  preparing  plans  for  the  construction  of  a  freight 
depot  and  warehouse  at  Keokuk.  The  company  announces  that 
no    such    work    is    being    contemplated.      Noted    May    15. 

+Dnlnth,  Minn. — The  contract  for  the  construction  of  the 
hotel  at  Ironton  Ave.  and  Fourth  St.,  for  Peter  Spina,  has 
been  awarded  to  CH.\RLES  B.  ROWLEY.  Brainerd,  Minn.  It 
will  be  three  stories  and  basement  of  brick,  stone  and  iron 
75x100    ft. 

+Ironton,  Minn. — The  contract  has  been  awarded  to 
CHARLES  B.  ROWLEY,  Brainerd,  for  the  construction  of 
the   hotel   for   Peter   Spina,    at   Ironton   Ave.   and   Fourth   St. 

•fMinneapollH,  .Minn. — The  general  contract  for  the  con- 
struction of  the  armory  for  the  University  of  Minnesota  has 
been  awarded  to  the  J  &  W.  ELLIOT  CO.,  906  Lumber  Ex- 
change, Minneapolis.  C.  H.  Johnstown,  715  Capital  Bank  Bldg., 
St.  Paul,  Minn.,   is  Arch. 

Kans.-ia  City.  ,Mo. — The  Kansas  City  Southern  Ky.  Co.  will 
erect  a  6-storv  reinforced-concrete  building  at  11th  and 
Wvandotte  Sts!  The  estimated  cost  is  $200,000.  W.  M.  Bos- 
worth    is   Mech.    Engr.,    Pittsburg,    Kan. 

St.  Louis.  Mo. — The  Order  of  Railroad  Telegraphers  will 
erect  a  home  buildin"-  at  12th  and  Olive  Sts.  The  estimated 
cost   is   $500,000. 

+St.  Lionix.  Mo. — The  contract  for  the  construction  of  the 
eight-storv  and  basement  building  at  19th  and  Pine  Sts..  for 
the  Century  Electric  Co..  has  been  awarded  to  the  JOHN 
HILL  CONSTRUCTION  CO.  Albert  B.  Groves  is  Arch.,  North 
Fourth    St.,   St.    Louis. 

St.  Louix,  Mo. — William  Wedemeyer.  Arch.,  105  North 
Seventh  St..  is  preparing  plans  for  the  construction  of  a 
theater  at  Broadway  and  Geyer  Sts.,  for  Eugene  and  Harry 
Freund.  1560  South  Broadway.     The  estimated  cost  is  $40,000. 

Dallas,  Tex, — H.  A.  Overbeck,  Arch.,  Juanita  Bldg.,  has  pre- 
pared iilans  for  the  construction  of  an  eight-story  jail  and 
Criminal  Court  building  for  Dallas  County.  The  estimated 
cost  is   $400,000. 

San  .\ntonlo.  Tex. — The  Coliseum  League  is  arranging  to 
erect  a  coliseum  at  San  Antonio,  to  cost  about  $250,000.  Har- 
vey L.  Page.  Arch..  741  East  Douston  St.,  has  prepared  plans 
for   the    proposed    structure. 

Osden,  Vtah — The  Denver  &  Rio  Grande  R.R.  will  erect  a 
passenger  depot  on  24th  St.  It  will  be  of  concrete  and  brick. 
The  estimated  cost  is  $100,000.  A.  B.  Apperson  is  Gen.  Supt., 
Salt  Lake  City.   Utah. 

Portland,  Ore. — The  Oregon  Furniture  Co.  has  approved 
plans  for  the  construction  of  a  four-storv  brick  warehouse, 
to    cost    $100,000.      C.    H.    Bristow    is    Arch.,    Portland.    Ore. 

Berkeley,  Calif. — A  gymnasium  to  cost  $50,000  will  be  con- 
structed at  the  California  Institution  for  the  Deaf  and  Blind. 
J.  W.  Woolletl,  of  Sacramento,  is  State  A.ch. 

iaOH  .\neeleH,  Calif. — Carl  Kurtz  will  erect  a  five-story  and 
basement  reinforced-concrete  store  and  loft  building  on  Los 
Angeles  St.  between  Seventh  and  Eighth  Sts.  John  P.  Krem- 
pel  and  W.  E.  Erkes,  415  Henne  Bldg.,  are  Archs. 

H.  E.  Huntington  has  approved  preliminary  plans  for  the 
12-story  Class  A  office  building  to  be  erected  at  12th  and 
Wain  Sts.  Myron  Hunt,  Arch..  Hibernian  Bldg.,  is  preparing 
•working  plans.  The  basement  and  sub-basement  and  founda- 
tion will  be  constructed  during  the  present  year  and  will 
be  used  as  a  substation  for  the  Pacific  Light  &  Power  Co. 
The    bulLdijig    will    be    172x120    ft.,    of    steel. 

♦  The  contract  has  been  awarded  to  the  RICH.\RDS- 
NEUSTADT  CONSTRUCTION  CO.,  Wright  &  Callender  Bldg., 
at  about  $225,000  for  the  erection  of  an  eight-story  and  base- 
ment Class  A  reinforced-concrete  store  and  loft  building 
to  be  erected  on  Broadway  for  Isaacs  Bros.  Co.,  725  South 
Broadway.  The  building  will  have  a  frontage  of  120  ft. 
and  a  depth  of  140  ft.  It  will  have  reinforced-concrete 
frame  and  inclosing  walls. 

Oakland.  Calif — F.  D.  Voorhes,  Arch.,  Central  Bank  Bldg., 
Is  preparing  plans  for  a  seven-story  and  basement  Class  C 
store  and  loft  building,  to  be  erected  for  H.  A.  Powell,  at 
13th  and  Webster  St.  It  will  be  50x100  ft.,  estimated  cost, 
$85,000.     The  exterior  of  the  building  will  be  of  pressed  brick. 

+Oakland,  Calif. — The  contract  has  been  awarded  to  DYER 
BROS..  San  Francisco,  for  the  steel  work  on  the  municipal 
auditorium  at   $177,000.      Noted  May  8. 

4'Klc-hmonil.  Calif. — The  Elks  Hall  Association  has  awarded 
the  contract  tor  the  erection  of  a  club  building  at  10th  St. 
and  .Macdonald  Ave.  to  FLUTH  &  MORTON,  at  $60,000. 

RIvrrnlde,  Calif — Riverside  Lodge  No.  643.  B.  P.  O.  E., 
will  erect  a  lodge  and  club  house,  to  cost  about  $80,000,  at 
Market  St.  and  Whittier  Place.  The  building  will  be  three 
stones.  .S.  L.  Pillar  and  Welmer  P.  Lamar  are  Archs..  Cres- 
cent   Bldg. 

+San  FranclHco  Calif.— Bids  for  the  construction  of  the 
Manufacturers  Palace  of  the  Panama-Pacific  International 
?o''>'i°G''^V''"«,"'r^''''  'ec-e'ved  as  follows:  Commary  Peterson  Co., 
$218  933;  McLaren  &  Peteison,  $217,000;  J.  Monk,  $234,558; 
J''':?'',l%^-„'^feese  *  Peterson,  $230,000;  Lang  &  Bergstrom, 
$243,1:.3;  F.  Rolandl,   $239,000.     Noted  Apr    24 

+The  Board  of  Public  Works  has  awarded  the  general  con- 
tract for  th.-  construction  of  the  academic  building  of  the 
»21975^2        '  School    to    NRW.SOM.    WOLD    &    KOHN    at 

+Mlller  &  folmesnil,  Archs..  Lick  Bldg.,  have  awarded 
the  general  contract  for  the  constructhm  of  the  three-story 
and  bas.-m.nt  commercial  building  at  rjoldcn  Gate  Ave  and 
h^l'.M.'n  "'ni"V^'-^'^'^"P;'^  &  GRIFFITH.S,  at  $70,000  Thi 
building  V  'lb'-  •■reel,  d  for  the  Santa  Chrlstanla  Investment 
£ni  k'  i^"'  •>*■  '■"'"5''  f\-  <'f  brick  and  steel.  The  exterior 
win   be  faced   ivllh   iim<-nt    plaster  and  brick 

Bids  for  furnishing  between  6000  and  7000  tons  of  steel 
to   be    used    In    the   construction   of  the    new   City   Hall   will    be 

2S::d"ti.r.?e-,Vri«,or'-  """"""-•''  ^°'"  "'  -»  *^'  "'"'  '"  ^- 


"VVill  D.  Shea.  Arch.,  244  Kearny  .St.,  has  completed  plans 
for  the  Young  Men's  Institute  building,  which  is  to  be  erected 
on  Oak  St.  It  will  be  a  four-story  and  basement  Class  A  build- 
ing.     The   estimated    cost    is    $100,000. 

Bids  for  the  steel  to  be  used  in  the  construction  of  the 
auditorium  to  be  erected  by  the  Panama-Pacific  International 
Exposition  Co.  will  be  opened  by  the  Board  of  Directors,  May 
29.  -About  3500  tons  will  be  required.  The  estimated  cost  is 
$200,000. 

San  Jose,  Calif. — The  Southern  Pacific  Co.  will  construct  a 
railway  station  at  San  Jose.  W.  Hood,  San  Francisco,  Calif., 
is  Ch.  Engr. 

■{-.Montreal,  due. — The  contract  for  the  construction  of  the 
Muerling  Municipal  Refuse,  on  Champ  de  Mars  St.,  has  been 
awarded    to    THEODULE    LESSARD.    at    $116,000. 

+  Montreal,  Qae — The  contract  has  been  awarded  to  NOR- 

CROSa  BROS..  Tremont  BMg.,  Boston,  Mass..  for  the  construc- 
tion of  the  Drummond  Bldg..   at  St.  Catherine  and  Peel  Sts. 

Montreal,  Que — Bids  will  be  received  until  4  p.m.,  June 
16.  by  R.  C.  Desrochers,  Secy.,  Dept.  of  Public  Works.  Ottawa, 
Ont.,  for  the  construction  of  the  Postal  Station  at  Montreal.  M. 
D.  J.   Spence   is   Arch.,    46   Beaver  Hall    Hill,    Montreal,   Que. 

Ottawa,  Ont. — Bids  will  be  received  until  6  p.m..  June  11. 
by  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub.  Wks..  for  the  con- 
struction   of    an    addition    and    alterations    to    Rideau    Hall. 

■fEdmonton,  .\lta. — The  contract  for  the  construction  of  the 
chool  at  Edmonton,  has  been  awarded  to  the  REED-McDON- 
ALD-BRSWSTER  CO.,   at   $147,300. 

CIVIL    SERVICE    EXAMINATIOiVS 

Albany,  N.  Y — The  State  Civil  Service  Commission  an- 
nounces the  following  examinations  June  14,  applications  for 
which  must  be  executed  and  filed  with  Commission  on  or  be- 
fore June   6: 

Junior  Bridge  Draftsman,  salary,  $901  to  $1200.  Minimum 
age.  20  years.  Candidates  must  have  had  some  experience 
in  mechanical  or  structural  drafting.  Subjects  of  examination 
and  relative  weights:  Questions  on  drafting-room  practice, 
including  calculation  of  weights,  quantities  and  bevels  sim- 
ple girders,  joints,  etc.,  and  detailing  and  tracing  bridge 
members,    8;    experience    and    education.    2 

Bridge  Designer,  salar.v,  $1501  to  $2100.  Candidates  must 
have  had  at  least  five  years'  practical  experience  in  drafting, 
designing  and  constructing  structural  steel  and  bridge  work 
Candidates  who  have  graduated  in  civil  engineering  from  a 
school  maintaining  a  standard  satisfactory  to  the  Commission 
will  be  credited  with  one  year  of  the  required  experience 
Subjects  of  examination  and  relative  weights:  Questions  on 
graphical  and  analytical  determination  of  stresses,  and  the 
desigbn  of  trusses  and  girders,  foundations,  bearings,  efc  6' 
experience,  education  and  personal  qualifications,  4.  For  part 
of  the  examination  candidates  may  use  tables  and  books  of 
reference   as   desired.      Open   to   nonresidents. 

Junior  Railway  Engineer.  Public  Service  Commission  First 
District.  Salary,  901  to  $1200  per  annum.  The  duties  are  to 
inspect  the  power  houses  and  equipment  of  subway  elevated 
and  sti;eet  railways,  and  of  electric  companies  in  New  York 
City.  Candidates  must  have  had  at  least  three  years'  train- 
ing in  a  technical  school  of  recognized  standing  and  not  less 
than  one  years  experience  in  electric  railroad  or  electric- 
lighting  work,  or  in  the  manufacturing  or  installation  of 
electrical  or  mechanical  apparatus.  Subjects  of  examination 
and  relative  weights:  Theoretical  and  practical  questions 
relating  to  the  construction  and  operation  of  power  housi 
and  railway  equipment,  measurements,  standards,  and  other 
pertinent  subjects  5:  experience  and  personal  qualifications, 
3;    education,   2.      Open   to   nonresidents.  vcmuno. 

Railway  Business  for  March — For  the  month  of  March  the 
operating  income  per  mile  of  line  decreased  31.3%  for  the 
railways  of  the  East,  increased  6.6%  for  the  railways  of  the 
South  and  increased  9.4%  for  the  railways  of  the  West  as 
compared  with  March,  1912.  The  average  for  the  railways  of 
the    entire   country    decreased    9.9%. 

■This  opeating  income  for  the  222,086  miles  of  line  sum- 
marized by  the  Bureau  of  Railway  Economics  from  the  re- 
ports of  the  railways  to  the  Interstate  Commerce  Commission 
aggregated  for  the  month  $32,137,897,  or  $235  per  mile  of  line 
which  is  equivalent  to  $7.57  per  mile  of  line  per  day  Operat- 
ing income  is  that  proportion  of  their  receipts  which  remains 
available  to  the  railways  for  rentals,  interest  on  bonds  ap- 
propriations for  betterments,  improvements,  new  construction 
and    for   dividends. 

The  aggregate  of  the  total  operating  revenues  for  the 
r;,?^'"jy'^®  $241. 048., SIS,  an  increase  of  $9,864,272  over  March, 
1912.  The  operating  expenses  were  $178,234,167,  or  $14,104  236 
?i?)'«%ic?,"  ''"'"» ^^o^oa*"?!,,^?  12'  "^be  net  operating  revenue  was 
l?^'^}!'S5^'  "■'  ■^■•■239.964  less  than  for  March.  1912.  Taxes  were 
T»?V^,*'^=^'  an  increase  of  7.7%,  per  mile  of  line  over  March, 
1912,  leaving  the  operating  income  9.9%,  less  per  mile  of  line 
as  stated. 

CONTRACT  PRICES 
+Pavlns; — Belle  Plaine.  Iowa — Bids  for  paving.  Division  A. 
according  to  plans  prepared  by  Charles  P.  Chase.  Consult. 
Engr..  Clinton,  Iowa,  were  received  by  the  citv,  May  19,  as 
follows:  (A)  Des  Moines  Asphalt  Paving  Co..  Des  Moines:  (B) 
M  Tschlrgi  Sc  Sons.  Cedar  Rapids;  (C)  J.  W.  TURNER  IM- 
PROVEMENT CO..  Des  Moines  (awarded  contract,  using  ce- 
ment filler).     The  item  bids  were; 


PAVING,  BELLE  PLAINE,  IOWA 


B 


2650  cu.yd.    excavation $0.50  $0  60 

1050   lln.ft.    curb   and    gutter 0,5S  0.75 

546  lb.    cast    Iron 0.045  0.04 

8400   sq.yd.    concrete  base 0  95 

8400  sq.yd.    brick,   with   sand   filler 1.935  1.10 

Extra  cement  filler 0.08  0.10 

Totals,   sand    filler $18,213  $19,619 

Totals,    cement    filler $1S,SS5  $20,459 


$0.48 
0.60 
0.045 


$18,097 
$18,689 


Miiv  .'!),  l!)i:! 


K  N  (;  I  X  K  K  |{  I  X  (i      N  |.;  \VS 


r01V'l'HA<T    ■■IIM'KS 

AiHHMliK-f— Montri'ul,  QM.v--Hiils  for  iTilnrKliiK  tho  oltv 
aciiunuct  well-  ji-nivcil.  Mh.v  1  C.  1)v  tin'  Hoiud  ii!  \\iit.T  f'nm"- 
mlssioneis,  George  Youns,  Ch.  I'iim'i-.  The  bids  were:  (A) 
Cook    ConstiiKtion    Co.,    Ltil..    Sudljiuy,    Ont.;    (B)    Qulnlnn    \- 


Itol.oitHoii.  Miinlionl;  <C)  J.  P.  Mullnrknv.  Montreal :  (D) 
<)«ciir  l>iiiilcl«  Ci...  ir,  liroa.l  St.,  N.-w  York;  (K)  OUrlcn  & 
Doheny.  Montreal;  (K)  .M.  I'.  *  .1.  T.  KavU,  Montreal;  (<>) 
l>ruiiln   *    1,1-ltili,   .VIontii-.il,    (ID    Sli    .John   Ja.knon,   M.I.,    Mon- 


i:NI.AHfiINC:      AQI  i:i)l CT,      .MO.VTKKAI,.      ()Vl- 


2,350,()1«)  cu.yd.  cartli  fxcaviitimi.  with  h.iuli- 

vard.s JO  2S 

2,:i".u,(i(Bi    ,u\.l.    earth    excavation,    without 

l-"l'-"'l-             0  :!L' 

l;»i,l^"    II  \'l   I 'i'-k  excavation,  with  boulevards  II  !l(l 
i:{i;,is()  ,11  \,i    i.K'k  excavation,  without  boule- 

viirils                                  OiH) 

HIS. 711(1  cMi  yd    niiiini,-,.il  retaining  walls U..5(l 

UL'..')!)!!  CM  >■(!    iiiin-iiiii)r<-ed  retaininK  walla 7,00 

(id.ooo  liii  ft    \\c„)(l<.n  pile.^i  under  walls 0  4.") 

l>i"n.  l"i"l'  -'■'"      7,000,0(1 

7 n  ^,i    riilirrts 10.00 

L>,",, 11(111  ,.|  ^.{   lining  in  tail-race 1.,").') 

liri.Mi  Ml  >il    ^l.,|i,.  walla  in  forebay 2.00 

Totals  (a) ...  $2,;i22,.502 

Totals  (b) ...  $2,418,562 


I  00 

1  or, 

9  IX) 
(i.7.-) 
I)  :t.i 
1,3,.'')00  (K) 
20  00 
1  ,50 
1 .  .'iO 

$2,621,180 
$2,B60.489 


1.1.5 
fl  60 
7  25 
0  4.5 

25,000.00 
;iO  IX) 
2  .5f ) 
4.00 

$2,7.50,052 
$2,730,932 


1  13 
8  ,50 
7  (Ml 
0  40 

48,IX)0  00 
i:t  00 

2  ,50 
1 .  75 

$2,792,061 
$2,934,870 


$0  10 
0  45 


9  25 

7  23 

0  .50 

20,IXX)  IX) 


$2,778,.557 
$2,896,0,57 


1  13 
12  .50 
10  05 

0  .53 

24,2(X)  (K) 

15  (JO 

3  W) 

2  ,50 

$3,260,366 
$3, 191, .5.57 


H  .50 
0  40 
10,(MM)  (HI 
2(1.1X1 
2  3<l 
2  00 

$3,208,263 
$3,407,504 


H 

$0  71 


I  18 
II  6 
II  71 

0  8" 
24, (XX)  0" 

21  SO 

1  O" 
1  ()« 

$4,225„Vm; 
$4,290,040 


Pnvliig: — Brooklyn,  N.  ^ 
extension  from  Fulton  .'^t 
John.son  St..  from  Flathus 
granite    block,    were    rccciv 


for    pavioK    Flathusb    Avi- 


A.  Guinan  ContractlnR  Co.;  (B)  Robertson  Construction  Co.; 
'(')  Frank  .1.  Gallasher;  (D)  Newman  &  Carey  Co.;  (E)  Free- 
man &  Hes.s  Co..   Inc.;    IF)   Norton  &   Corman  (.'ontractlng  Co.; 


PAVING,  BROOKLYN,  N.  Y. 


23,230  sq.yd.  pavement 

8035  sq.yd.  pavement 

20  sq.yd.  stone  pavement 

4200  cu.yd.  concrete 

1107  cu.vd.  concrete 

240  lin  ft.  new  curb 

30  lin. ft.  old  curb 

320  lin.ft.  granite  heading  stonea. 

51.5  lin.ft.  8-in.  granite  curb 

3840  cu.yd.  earth  excavation. .  . 

Totals 


$3.35 
3.33 

SO  00 
5  20 
5  20 
1   13 

75  00 
1.00 
1.60 
1   00 


$3  98 
3  98 

60.00 
3  .50 
5.30 
1   10 

70  00 
1  25 
2.00 

98.00 


$3  93 

$3  63 

3.95 

3  63 

60  00 

.50  (X) 

5  40 

5  40 

5.10 

3  40 

1  15 

1  10 

60.00 

,50  (HI 

95  00 

1  (XI 

2.45 

2  (Id 

1  20 

1  (H) 

66,202 

$154,888 

$:< 

!)7 

3 

47 

1 

IXI 

3 

83 

3 

85 

1 

00 

.-)(l 

(H) 

$3  .50 

$3  .50 

3  .50 

3.30 

03  00 

70  00 

5.90 

3  50 

5  90 

5.  SO 

1  10 

1.2S 

80  00 

70  00 

98.00 

2.00 

'80 

2.00 

98  00 

1  29 

$153,049 

$1.52..574 

A\'iilenlii(;;  Cnnnl — Louisville.  Ky. — Bids  for  widening;  the 
Louisville  and  I'ortland  Canal  were  received  by  MaJ.  J.  O. 
Oakes.  Engineer's  Office.  Louisville,  Mar.  26.  as  follows:  (.\) 
Henry  Bickel  Co.,  Louisville.  Ky.;  (B)  J.  H.  Cahill,  Louisv^ille, 
Ky. ;  (C)  Callahan  Construction  Co.,  Knoxville.  Tenn.;  ( D") 
Mason  &  Hanger  Co..  Richmond,  Ky.;  (E)  Asheville  Construc- 
tion Co..  Asheville,  N.   C: 

•*+Sewer — Knox,  Ind. — Bids  for  constructing;  the  East 
District  Sewer  were  received  by  the  Town  Clerk,  May  S.  as 
follows:  (A)  J.  C.  Poll;  (B)  T.  J.  Campbell;  (C)  William  J. 
Eiler  &  Co.;  (D)  Tony  Ross;  (E)  Lewis  E.  Barnes:  (F)  A.  M. 
Lanyon:  (G)  Tom  Joyce;  (H)  VITO  GRAZIANO  (awarded 
contract). 


WIDENING  CANAL.  LOII.SVILLK.  KY. 
A  B  C 


D 


770,000  cu.yd.  common  excavation  0  43  0  45  0  30  0  45  0  40 

203,000  cu.yd.  rock  excavation.  .90  .95  90  1    10  1   12 

550  lin.ft.  (irilling  bolt  holes 100  23  .50  80  fiO 

24  cu.yd.  atone  paving 3  00  10  00  7  00  7  00  4  S(. 

400  cu.yd.  reinforced  concrete 20  00  7  00  10  00  12  00  1100 

16,951  cu.yd.  plain  concrete 5  00  3.50  6.50  5  73  7  40 

434,600  sq.ft.  channeling. 30  30  .40  40  38 

383  lin.ft.  24-in.  e.i.  culvert 8  00  3  00  4.(X)  8  00  7  00 

24  lin.ft.  16-in.  ci.  culver! 6  00  3  00  2.30  4.50  4  00 

38,000  lb.  reinforcing  rods 05  03  .04  Oi  074 

1536  lb.  iron  check  posts 10  .07  10  .08  C9 

12,200  cu  yd.  macadam  roadway.  73  1.25  100  1.00  1.809 

Totals $365,095  $673,033  $700,808  $713,107  $743,10 


EAST  DI.STRICT  SEWER,   KNOX.   IND 


730  ft.  20-in.  pipe 

660  ft.  20-in.  pipe 

660  ft.  18-in.  pipe 

1010  ft.  15-in.  pipe        . 

330  ft.  12-in.  pipe 

1700  ft.  12-in.  pipe 

350  ft.  12-in.  pipe 

6650  ft.  8-in.  pipe 

8970  ft.  8-in.  pipe 

350  ft.  8-in.  pipe 

200  ft.  S-in.  pipe 

190  ft.  6-in.  pipe 

60  ft.  16-in.  railroad  crossing. 
30  ft.  20-in.  railroad  crossing. 
30  ft.  8-in.  railroad  crossing. . 

10  cu.yd.  outlet 

S7  manholes 

2  manholes  and  catch  basins. 

9  lampholes 

4  catch  basins 

4  sewer  inlets 


$1  90 

$1  72 

$1  72 

SI 

6(1 

$1  40 

$1  .50 

$2  OS 

S2  OO 

1.90 

1.75 

1  72 

1 

85 

1  .53 

2  (K) 

3  33 

2  o9 

1.70 

1  62 

2  32 

1 

,70 

1.50 

1.75 

1  44 

1  7-T 

1  25 

1  .53 

2  17 

1 

.50 

1  20 

1  23 

0  97 

1.00 

0.85 

0  82 

0 

75 

0  63 

0  70 

0  84 

1  oO 

1.00 

1.00 

1  27 

0 

97 

0  75 

0.80 

0  925 

1  oO 

1  00 

1  25 

,   1  56 

1 

20 

0  80 

1  00 

1  1X1 

1  oO 

0.85 

0  72 

0  69 

0 

60 

0  65 

0  60 

0  44 

0  .50 

0  83 

0  78 

0  79 

0 

65 

0.75 

0.70 

0  51 

0  .50 

0.83 

0.85 

0,80 

0 

70 

0  90 

0  65 

0  625 

0  .50 

0  83 

0  70 

0  59 

0 

.50 

0  60 

0  40 

0  44 

0  3? 

0.63 

0.45 

0  46 

0 

45 

0  40 

0  .30 

0.37 

0  3» 

3  00 

3.45 

6  73 

2 

916 

2  25 

1  .50 

3  00 

3.5O 

4  00 

5  00 

7  90 

3 

33 

2  70 

2  00 

4  00 

4  oO 

2  00 

2  .50 

4.30 

3 

33 

1  SO 

1  IX) 

2  00 

3  OO 

75  00 

375  00 

250,00 

300 

(10 

200  00 

200  DO 

450  00 

200  oO 

25  00 

38.00 

35  00 

35 

00 

30  00 

31  1)0 

25.00 

23  OO 

25.00 

90  00 

70,00 

35 

(10 

35  00 

40  00 

42.60 

75  00 

5  00 

6  00 

7. 50 

12 

DO 

5  00 

7  IX) 

15.00 

6.OO 

20.00 

60  00 

40  00 

45 

.50 

27  SO 

40  00 

40  00 

35  00 

15  00 

16  00 

17  .50 

5 

00 

5.00 

10  00 

20  00 

5  00 

Totals. 


+PavliiB— Colton,  Calif. — Bids  for  paving  Eighth  St.  from 
H  to  Mill  St..  were  received  bv  the  City.  May  12.  as  follows: 
(A)  Fairchild-nilmore-Wilton  Co..  Los  Angeles;  (B)  PAON- 
ESSA  CONSTRUCTION  CO.,  Story  Bldg.,   Los  Angeles    (award- 


ed contract):  (C)  Highway  Construction  Co..  Redlands,  Calif.; 
(D)  W.  D.  Bahan,  San  Bernardino;  (E)  Los  Angeles  Paving 
Co..  Los  Angeles;   (F)  Johnson  Shea  Co.,  Riverside,  Calif. 


PAVING,  COLTON,  CALIF. 


10S.-120  sq.ft.  asphalt  pavement 

162,3.50  sq.ft.  oiled  macadam  pavement 

20,400  sq.ft.  cement  concrete  gutters 

3640  sq.ft.  cement-concrete  entrances - 

5(iO  sq.ft.  oiled  macadam  entrances 

815  lin.ft.  30xl2-in.,  12-gage  corrugated-iron  culverts. 
1.50  lin.ft.  30x6-in.,  12-gage  corrugated-iron  culverts.. 
196  lin.ft.  reinforced-concrete  culverts 

Totals 


SO.  1.56 

SO  1.55 

S0.1.5;'5 

$0  1675 

$0  165 

$0.17 

0  095 

0.0773 

0 . 0975 

0  083 

0.0S3 

0  15 

0  15 

0.14 

0.145 

0  14 

0.15 

0  15 

0  14 

0  14 

0  14 

0  14 

0.15 

0.095 

0.08 

0  105 

0  08.3 

0  0S3 

0  IS 

2  00 

1  25 

3  .50 

3.00 

3  00 

1  75 

1.90 

1  25 

3  50 

2.75 

2  75 

1.75 

2.30 

1.80 

4  50 

4.00 

4  00 

3.50 
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Passaic  Valley  Sewerage  Commissioners 

NOTICE    TO    ENGINE    BUILDERS 

Notice  is  hereby  given  that  the  Passaic  Valley  .Sewerage 
Commissioners  have  designated  Tuesday,  the  first  day  of 
July,  nineteen  hundred  and  thirteen,  at  two  o'clock  in  tho 
afternoon,  as  the  time  when  they  will  meet  at  their  usu;i! 
place  of  meeting.  Essex  Building.  Clinton  Street.  Newark. 
New  Jersey,  to  receive  proposals,  in  writing,  for  furnishing 
and  erecting  Pumping  Plant  for  the  Newark  Bay  Pumpinar 
Station    in    the    City    of  Newark.    New   Jersey, 

Particulars  that  may  enable  Contractors  to  judfie  of  the 
character  of  the   plant   to   be   furnished   are   given   below: 

BIDS. 

The  Contractor's  bid  must  be  for  furnishing  and  erecting 
complete  and  ready  to  operate  three  (3)  Pumping  Engines 
(or  sets  of  Engines)  directly  connected  with  and  so  op- 
erate three  (3)  submerged  centrifugal  pumps,  each  capable 
of  raising  100  million  gallons  of  sewage  per  24  hours  to  a 
maximum  lift  of  37  feet.  Each  pump  and  engine  must  also 
be  capable  of  pumping  at  as  low  a  rate  as  50  million  gallons 
per  24  hours  against  a  lift  of  20  feet,  and  at  all  rates  be- 
tween. The  foregoing  capacities  must  be  demonstrated  by 
suitable    trials. 

The  Contractor's  bid  must  also  include  vertical  internally 
fired,  fire-tube  boilers,  sufficient  in  number  and  size  to  easily 
operate  the  three  (3)  engines  when  pumping  at  their  maxi- 
mum rate  against  their  maximum  lift,  together  with  three 
additional  boilers  of  the  size  offered  for  duplication  and  the 
general  steam  uses  of  the  Station;  a  fuel  economizer:  feed- 
water  heaters;  a  traveling  crane;  piping:  feed  pumps:  con- 
densers, and  all  necessary  fittings  and  appliances  found  in 
pumping   stations    of   the    best   class. 

The  Engine  and  Boiler  Houses  and  all  foundations  will 
be  provided  by  the  Commissioners  and  in  readiness  within 
two  years  from  the  date  of  the  execution  of  the  contract. 

The  plant  must  be  set  up.  complete  in  every  detail  ready 
to  run  within  two  and  one-half  years  from  the  date  of  the 
execution    of   the    contract. 

Drawings,  form  of  contract  and  specifications,  and  blank 
for  proposal  may  be  obtained  at  the  Commissioners'  office 
from   William   M.   Brown.    Chief  Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

PASSAIC    VALLEY    SEWERAGE    COMMISSIONERS. 

JOHN    S.    GIBSON.    Clerk. 
April   22.    1913. 


Paving 


CITY    ENGINEER'S    OFFICE.    NO,    17    CITY    TT.\LL. 

New  Haven,   Conn..  May   22.    1913. 

Scaled  proposals  will  be  received  at  this  oflice  until  11 
a.m.,  June  2.  1913.  for  paving  Congress  Avenue  between 
Howard  and  Davenport  Avenues;  College  Street  between 
Chapel  and  Grove  Streets;  Sachem  .Street  between  Prospect 
St.  and  Winchester  Avenue;  and  Norton  Street  between  Chapel 
Street  and  Derb.v  Avenue,  with  creosoted  wood  block:  sheet 
asphalt,  Sicilian  Rock  Asphalt;  and  brick.  Total  yardage 
about  29.000.  The  Commission  reserves  the  right  to  award 
on    the    basis    of    any    of    the    above    pavements. 

Blank  forms  of  proposal,  and  any  Information  concernincr 
plans,  specifications,  bonds,  etc.,  will  be  furnished  upon  ap- 
plication. 

No  proposal  will  be  received  after  the  time  specified,  and 
all  proposals  not  on  the  blanks  furnished  or  not  properly 
flllert    out    will    be    rejected. 

The    right    to   reject   any   or   all    bids    Is   reserved. 

By  order  of  the  Commission   on   Permanent   Pavements. 
F.  L.  FORD,  City  Engineer. 


Trunk  and  Lateral  Sewers 

DEPARTMENT   OF  WORKf. 

City    of    Oswego.    N.    Y..   May    S.    1913. 

Sealed  proposals  for  the  construction  of  trunk  and  lateral 
sewers  for  the  City  of  Oswego,  will  be  received  by  the  De- 
partment of  Works,  in  the  City  Hall,  up  to  two  o'clock  p.m. 
of  the  4th  day  of  June  A.  D.  1913,  and  immediately  thereafter 
be    publicly    opened    and    read. 

The  work  to  be  done  consists  of  the  construction  of  ap- 
proximately 9700  feet  of  sanitary  se"wer,  from  S  to  3o  inches 
ill  diameter,  and  5S65  feet  of  vit.  Tile  and  Reinforced  Concrete 
storm  sewer  made  in  complete  sections  from  15  to  72  inches 
in  diameter;  and   the   work  will   be  done  under  t'wo  contracts. 

The  proposals  submitted  for  these  contracts  must  be  ac- 
companied by  a  certified  check  upon  a  National  Bank  or  Trust 
Company,  and  drawn  to  the  order  of  the  Chamberlain  of  the 
City  of  Oswego  for  the  following  amounts: —  Fur  "E."  "F." 
and  "G."  Three  Thousand  Dollars;  for  "H."  Two  Thousand 
Five    Hundred    Dollars. 

Specifications  and  printed  forms  of  proposals  can  be  ob- 
tained of  the  City  Engineer,  and  a  full  set  of  plans  can  be 
obtained  from  him,  for  the  sum  of  ten  dollars  (510),  such  a 
sum  to  accompany  the  order,  and  be  drawn  to  the  order  of 
the  City  Chamberlain  of  the  City  of  Oswego,  and  such  sura 
will  be  returned  to  the  applicant  upon  the  return  of  the  set 
of  plans  to  the  City  Engineer  in  good  condition.  Specifica- 
tions and  plans  may  also  be  seen  in  the  office  of  the  Engi- 
neering News. 

The  Department  of  Works  reserves  the  right  to  reject  any 
or  all  bids,  as  it  may  deem  it  for  the  public  interest  so  to  do. 
Also  to  waive  any  slight  informality  in  the  proposals.  The 
lowest  bid  need  not  necessarily  be  accepted  in  preference  to 
a  higher  one.  If  the  bids  for  the  East  Oswego  Creek  storm 
sewer  make  the  total  cost  of  the  work  exceed  the  total  money 
appropriated,  then  the  Department  of  Works,  reserves  the 
right  to  omit  the  construction  of  a  sufficient  amount  of  the 
upper  end  of  the  storm  sewer,  so  as  to  bring  the  total  cost 
of  the  work  within   the  appropriation. 

JOHN   SMITH. 
Commissioner   of  Works. 

CHARLES    H.    SNYDER, 
City    Engineer. 


Improved  Paving 


CITY   ENGINEER'S  (JFFICE.   NO.  17.  CITY  HALL. 

New  Haven,  Conn.,  May  23,  1913. 

Sealed  Pioposals  will  be  received  at  this  oflice  until  11 
A.  M.  June  tlth,  1913.  for  paving  Atwater  Street,  from  Grand 
Ave.  to  Lombard  St.;  Canner  Street,  from  Whitney  Ave.  to 
Orange  Street;  Cold  Spring  St..  from  Whitney  Ave.  to  Orange 
St.;  Dewitt  Street;  Edgehill  Road  from  St.  Francis  Avenue  to 
the  City  Line;  Edgev/ood  Ava.,  from  end  of  present  pavement 
to  Edgewood  Ave.  bridge  over  West  River;  Elm  Street,  from 
Kensington  Street  to  Pendleton  St.:  Greenwich  Ave.;  Mans- 
field St.,  from  I'rospect  Place  to  Woodland  St.;  Orange  St., 
from  end  of  present  pavement  to  Cold  Spring  Street:  Pros- 
pect Place,  from  I'rospect  St.  to  Mansfield  St.;  South  Front 
St.;  and  Winchester  Ave.,  from  Division  Street  to  Highland 
Street,  with  sheet  asphalt,  asphaltic  concrete,  asfalto.  and 
Amleslte,   on   concrete  and   new  macadam   foundation. 

Total    yardage    about    S.S.OOO. 

Certified    check    required,    about    .I    in 

Blank  forms  of  proposal,  and  any  ii 
plans,  specifications,  bonds,  etc.,  will  1 
plication,    after   June    2nd.    1913. 

No  proposal  will  he  reeelvd  aftri-  t 
all  proposals  not  on  the  bbmks  furn 
filled    out   will    be    rejected. 

The  right   to  r<-jeet   any  or  ;ill   bid.s  I 

By  order  of  the  Commission    on    I 


hirl. 


<h('d    upon 


ling 


<pecille(l,   and 
not    properly 


T-manent  Pavements. 


F.    L.    FORD,   City   Engineer. 
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The  Westchester  Railway  Lines  and  Structures 


SyXOPSI.'< — Tliii!  is  the  first  of  two  articles  on  an  elec- 
tric suburban  railroad  built  for  heary  traffic.  A  few  his- 
torical notes  are  given,  preliminary  to  describing  the  line 
and  station  structures.  .In  unusual  collection  of  in- 
teresting station  designs  !*•  presented.  The  electrical 
features,  including  catenary  structures,  power  supply, 
rolling  stock,  and  signaling  system,  are  covered  by  the 
second  article  to  follow. 

The  design  ami  constnutioii  of  the  Xew  York,  West- 
chester &  Boston  Ey.,  a  heavy  hi<!:h-speed  suburban  elec- 
tric line  running  from  White  Phiins  and  New  Rochelle 
in  Westchester  Co.  through  the  Borough  of  the  Bronx 
to  the  edge  of  JLanhattan,  and  which  has  now  been  in 
operation  for  several  months,  presents  opportunity  for 
studies  of  unusual  interest.     While  the  road  has  been  in 


W'liuin  to  Elmslord  about  eight  iiiilt-s.  lii  1901  tli..' 
comi)any  obtained  rights  from  the  city  of  Xew  York  an  1 
the  state  Railroad  Commission,  but  was  hehl  uji  until 
1909  by  the  courts  for  ii  certificate  of  necessity  and  con- 
venience. In  that  year  it  purcha.sed  the  franchise  for 
Xew  Rochelle  held  by  the  Xew  York  &  Portchester  R.R., 
which  had  been  organized  in  1901,  with  a  projected  line 
from  the  Harlem  River  to  Mt.  A'ernon  and  Portchester 
and  with  a  branch  from  177th  St.  .-ioutheast  to  t  las.«on's 
Point,  which  is  about  two  miles  west  of  the  Throgg's 
Xeck  end  of  the  branch  of  the  older  Westche.strr  road. 

A  new  company  bearing  the  name  of  the  Xew  York, 
Westchester  &  Boston  Ry.  was  organized  in  1910  as  a 
consolidation  of  the  two  roads  above  noted.  The  new 
road  was  authorized  to  abandon  such  portions  of  the 
route  of  the  two  earlier  companies  not  necessary  for  a 


Viaduct  and  Station  or  thk  Xew  Youk.  Westciiestkr  &  Boston  Ry.  at  Fifth  Avk..  Pki.iia.m.  X.  Y. 


operation  on  a  commercial  scale  for  several  mouths  now, 
yet  the  station  structures  and  line  equipment  have  not 
that  long  been  fully  comi)leted,  and  it  is  only  coraT)ara- 
lively  recently  that  the  project  could  be  truly  seen  in 
final  form. 

IIlSTOItY 

The  old  Xew  York,  Westchester  &  Boston  Ry.  dates 
back  to  1872.  when  it  was  organized  and  started  con- 
struction. It  was  in  a  receiver's  hands  from  187o  to 
1904.  The  projected  line  is  recorded  as  running  from 
the  Harlem  River  to  Portchester  and  Mt.  Vernon,  with 
one  branch  from  177th  St.,  Bronx,  southeast  to  Throg.g's 
X'eck  about  four  miles,  and   another  branch   from   Mt. 


continuous  line  between  Harlem  River  and  Portchester 
with  a  branch  southeast  to  Classon's  Point  and  Throgg's 
Xeck  and  one  north  to  White  Plains. 

Since  the  reorganization,  the  work  has  been  carried 
forward  so  that  one  branch  has  reached  White  Plains: 
the  Portchester  branch  has  reached  Xew  Rochelle,  anri 
if  it  is  continued  beyond  here  it  proJ^ably  will  be  on  the 
main-line  right-of-way  of  the  Xew  Haven  road. 

This  line  is  distinctively  a  metropolitan  feeder,  but 
it  has  no  large  or  important  terminal  such  as  distin- 
guishes most  of  the  important  suburban  railroads.  It 
must  send  its  passengers  on  to  other  systems  before  they 
can  reach  their  destination,  the  heart  of  the  city.  It 
should  be  noted,  however,  that  this  is  a  feature  similar  to 
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the  efforts  of  the  Pemisylvauia  E.R.  in  divertiug  subur- 
ban traffic  from  its  large  and  expensive  station  at  3-lth 
St.  in  New  York  City  in  order  to  distribute  these  com- 
muters along  the  lines  of  the  Hudson  &  Manhattan  Co. 
operating  a  tunnel  system  between  New  Jersey  and  Man- 
hattan. 

The  Westchester  routes  bisect  a  territory  which  has  re- 
lied heretofore  on  two  now-electrified  steam  roads — the 
New  York  Central  &  Hudson  Eiver  and  the  New  York, 
New  Haven  &  Hartford.  (It  is  to  be  regarded  as  a  sub- 
sidiary of  the  latter  through  ownership,  although  the 
road  maintains  its  own  indivuality  of  operation.)  How- 
ever, the  new  road  traverses  'an  area  wherein  the  residents 
for  the  most  part  would  have  to  walk  an  uncomfortably 
long  ways  to  the  older  roads'  stations. 

The  southern  terminus  of  the  Westchester  road  is  the 
Harlem  Eiver  station  of  the  New  Haven  road  (Harlem 
branch)  in  the  Borough  of  the  Bronx  about  opposite 
130th  St.,  Manhattan.  Here  a  shuttle  service  connects 
with  the  Second  and  Third  Ave.  elevated  lines.  Morn- 
ing and  night,  a  limited  number  of  rush-hour  express 
trains  are  started  from  and  run  into  this  terminus  to 
eliminate  the  delay  and  inconvenience  of  two  transfers. 
A  connection  for  transfer  of  passengers  will  be  made  with. 
the  Bronx  terminus  of  the  Interborough  subway  system. 
which  is  now  only  two  blocks  away  from  the  Westcliester 
station  at  180th  St. 

The  new  road  makes  use  of  the  tracks  of  the  New  York, 
}\ew  Haven  &  Hartford  E.E.  (Harlem  division)  for  a 
little  over  three  miles  from  the  Harlem  Eiver  terminal. 
From  there  to  Columbus  Ave.  in  Mt.  Vernon,  about  6V2 
miles,  the  Westchester  has  a  four-track  line  on  its  own 
right-of-way.  Just  beyond  the  Columbus  Ave.  station 
the  line  splits  into  two  double-track  roads — one  run- 
ning two  miles  northeast  into  New  Eochelle  and  one 
a  little  over  nine  miles  north  to  White  Plains. 

A  project  is  under  way  to  further  extend  the  service 
beyond  White  Plains,  however.  The  Westchester  North- 
ern R.R.  has  been  organized  and  has  obtained  rights  to 
build  northeasterly  to  Lewisboro  on  the  Connecticut  line 
and  to  a   juiution  with  the  New  Haven  road  in  Dan- 


Fifi.  2.   Map  of  Territory  Covkkicu  by  thk  Nhw  Youk 
Westchester  &  Boston  Ey. 

bury.  This  makes  an  extension  of  about  30i^  miles.  A 
branch  line  is  projected  from  the  town  of  Pound  Eidge, 
in  Westchester  County,  northerly   ii^o   Putnam  County 
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to  a  junction  point  with  the  New  Haven  road  near  llie 
New  York-Connecticut  state  line  at  Brewster,  about  13 
miles. 

Service 

The  franchises  of  the  New  York,  Westchester  &  Bos- 
ton Ey.  define  the  minimum  number  of  trains  and  the 
hours  of  service,  but  in  order  better  to  attract  passen- 


^J'^M^Mt^^^rTL-- 

I'l 

J 

iilc  .sliows  45  trains  originating  at  Wliitc  I'laiiUi  on  all 
days  and  56  at  New  Eochelle.  In  general,  an  express 
from  one  branch  always  arrives  at  the  Mt.  Vernon  junc- 
tion station  simultaneously  with  a  local  from  the  other 
branch,  so  that  through  or  local  passengers  can  transfer 
from  one  train  to  the  other  either  to  expedite  their  trip 
or  to  reach  way  stations  as  the  case  may  be.  This  holds 
for  both  northbound  and  southbound  trains,  though  there 
are  a  few  more  northbound  ones  per  day  than  south- 
bound. Sunday  service  is  practically  the  same  as  on 
week  days.  Local  trains  at  present  are  made  up  of  only 
one  car,  and  express  trains  are  run  in  units  of  up  to 
three  cars,  capacity  being  varied  in  this  way  rather  than 
by  a  diminished  schedule. 

The  fares  are  based  on  zone  rates,  there  being  eight 


Fig.  5.   Stueet  Viaditct  of  the  AVestchestek  Road  at 
New  Rochelle  (North  Ave.)  Station 


gers  and  develop  new  traflic  those  requirements  have  been 
exceeded.  On  the  main  line  and  on  the  easterly  branch, 
stations  are  roughly  a  half  mile  apart,  and  are  at  twice 
that  interval  on  the  westerly  branch.     The  train  sched- 


FiGS.  6  AND  7.    Westchester  Stations  at  Depkessed- 

IllGHWAY    CliOSSINGS 


5c. -fare  zones.  Tit-kets  are  punched  at  a  turnstile  in 
front  of  the  ticket  office  in  each  station  as  the  passenger 
enters  the  train  concourse  or  what  corresponds  in  smaller 
stations;  the  punched  tickets  are  deposited  by  the  pas- 
senger before  leaving  the  destination  station.  This  ar- 
rangement removes  all  ticket  collectors  from  the  trains. 
The  fare  while  being  5c.  in  one  zone  or  between  two,  de- 
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creases  for  long  rides,  for  instanoe,  being  2oc.  for  t'ne 
trip  between  Wiiite  Plains  and  the  Harlem  River  ter- 
miual.     Commutation  rates  are  also  in  force. 

Roadbed 

The  designers  of  the  new  line  could  work  withoxit  hav- 
ing to  contend  with  steam-road  traffic  structures,  grades, 
or  alignments,  .so  that  this  road  is  a  pure  type  of  elec- 
tric, high-speed,  high-tension,  combined  trunk  and  local 
line  of  large  pas.senger  capacity.  The  right-of-way  fol- 
lows, of  course,  the  general  contour  of  the  country  tra- 
versed, but  minor  topographical  impediments  have  been 
cut  through,  bridged,  or  filled  more  boldly  than  is  seen 
in  interurljan  electric  lines,  or  even  in  some  steam  roads. 
There  are  in  all  some  seven  miles  of  cuts  varying  up  to  30 
ft.  in  de])tli  and  averaging  about  16  ft.  The  fills  run  up 
to  a  total  length  of  9  miles  and  vary  in  about  the  same 
way  but  with  a  smaller  average  height.  Grades  have 
been  limited  to  1%,  except  in  two  cases  (1)  the  junc- 
tion with  the  New  Haven  road  (Harlem  division)  and 
{2}  the  White  I'lains  terminal  approach. 

The  line  runs  in  typical  .subway  construction  for  a 
stretch  of  .3940  ft.   near   I'roux   and   I'clham   Parkway. 


1' 

7\r 

Here  the  center  columns  are  encased  in  a  slab  of  concrete 
for  5  ft.  above  the  track  subgrade  so  as  to  form  a  derail- 
ment barrier.  This  casing  is  cut  into  about  every  30  ft.  to 
provide  safety  recesses  for  the  track  employees.  The  elec- 
trical equipment  in  spite  of  the  high  voltage  has  been 
made  particularly  simple  and  strong  in  this  subway,  as 
noted  later. 

In  order  to  eliminate  all  grade  crossings  along  the 
road,  it  has  been  necessary  to  carry  a  little  over  10% 
of  the  line  on  4^  odd  bridges  and  three  viaducts,  and  to 
carry  22  highways  over  tlie  track.  The  longest  of  the 
two  viaducts  is  2100  ft.  and  is  at  the  180th  St.  station 
in  the  Borough  of  the  Bronx,  and  here  the  viaduct  and 
station  have  been  combined  structurally  and  architectur- 
ally. A  four-track  viaduct  with  116-ft.  girders  carries 
the  road  (four  tracks)  over  the  main  line  of  the  New 
Haven  road  in  Mt.  Vernon,  jii.st  before  the  junction  of 
the  eastern  and  western  branches. 

The  rails  are  of  standard-section  9()-lb.  bessemcr  and 
arc  laid  on  crcosoted  pine  ties  with  tie  plates  at  curves, 
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bridges  and  stations;  common  spikes  are  used  elsowhcrc. 
The  ballast  is  crushed  traj)  rock.  The  riglit-of-way  is 
fenced  in  throughout,  posts  and  fencing  all  double  gal- 
vanized. 

Stations 

In  designing  the  New  York,  Westchester  &  Boston 
Railway  Stations  between  180th  St.  and  White  Plains, 
the  physical  conditions  at  the  various  station  sites  differed 
so  radically  that  it  was  found  impracticable  to  adopt 
an  absolute  standard  plan  for  all  stations,  and  special 
study  was  accordingly  given  to  each  station  site,  no  two 
of  which  were  identical.  As  a  result,,  the  stations  have 
been  designed  not  only  to  meet  the  commercial  require- 
ments, but  to  give  the  appearance  of  a  close  sympathy 
with  the  natural  conditions  existing  at  each  particular 
location. 

la  order  to  avoid  (he  hu-k  of  unity  of  design,  usually 
found  in  a  railway-station  improvement  when  viewed  to- 
gether with  the  adjacent  supporting  railway  structures 
such  as  retaining  walls  and  bridge  abutments,  the  lat- 
ter were  woven  into  and  made  a  part  of  the  general  sta- 
tion design,  throughout  the  whole  Westchester  project, 
thus  securing  a  simple,  dignified  ap]iearance  of  buildings 
and  settings  all  along  tiie  road.     Notable  examples  are 


Fig.  11.    IxTEiiiOR  of  a  Station  on  the  New  York, 
Westchester  &  Boston  Ry. 

seen  in  the  concrete  areh  at  Fifth  Ave.  and  Third  St.,  Pel- 
ham,  and  North  Ave.  bridge,  New  Rochelle  (Figs.  1  and 
5).  The  stations  at  East  Lincoln  Ave.,  and  Kiugsbridge 
Ave.,  Mt.  Vernon  (Figs.  6  and  7),  also  will  show  the  ad- 
vantages of  this  treatment. 

In  the  planning  of  the  stations  proper,  the  chief  con- 
sideration was  given  to  the  simplicity  and  directness  of 
the  layout  with  a  view  to  the  handling  of  passengers 
with  the  least  inconvenience  and  at  the  lowest  operating 
and  maintenance  cost.  Wherever  possible,  surplus  space 
was  devoted  to  rental  area,  such  as  for  stores,  news  stands, 
restaurants  and  similar  purposes.  The  general  offices  of 
the  road  are  accommodated  at  the  180th  St.  station 
(Fig.  3). 

From  the  waiting-rooms,  direct,  safe  and  sheltered  ac- 
cess is  provided  to  each  passenger  platform  by  means  of 
overhead  bridges  or  by  tunnels  under  the  tracks,  accord- 
ingly as  the  track  is  depressed  or  elevated.  A  system  of 
separate  exits  has  been  worked  out,  so  that  direct  ac- 
cess may  be  gained  to  the  streets  for  passengers  leaving 
the  stations  without  in  any  way  conflicting  with  the  in- 
coming traffic.  Another  feature  is  the  sheltered  plat- 
forms,  which   are  equipped  with  ample  and  convenient 


seating  capacity,  in  order  that  the  paHsengcrH  may  await 
their  trains  at  tlu!  i)latform  level,  as  well  a8  in  the  sta- 
lion  buildings  projicr. 

The  type  of  the  architecture  is  that  of  tin-  Italian 
l{enaissan(e,  and  the  general  exterior  color  sclicme 
adi)|)te(l  consists  of  marble  stucco  applied  to  the  walls. 
'I'lie  station  roofs  and  the  copings  of  all  inclosure  wails 
are  formed  with  a  roof  tile  of  a  soft  reddish-brown  shade. 

In  the  interior  design  of  the  stations  (see  Fig.  11), 
special  attention  was  jiaid  to  .securing  a  sanitary  con- 
struction which  could  be  easily  maintained  and  kept 
clean,  woodwork  being  entirely  eliminated  with  the  ex- 
ception of  the  doors  and  seats.  Steel  window  sash  were 
used  througlunit.  The  walls  thnnighout  the  main  rooms 
are  formed  with  a  grayish  marble  "granite,"  highly  pol- 
ished, with  ample  relief  in  its  border  lines  of  soft  vcrde 
antiqtu'  nuirlile.  A  capping  consists  of  a  continuous  mar- 
ble band  forming  a  (ireek  fret  design,  makes  a  most  con- 
sistent and  appropriate  finish  to  the  wall  surface  decora- 
tions. In  all  the  toilet  rooms  a  new  style  of  sanitary  fac- 
ing composed  of  opal-glass  brick  with  rounded  corners 
and  coves  at  the  floor  line,  is  used.  All  hardw"are  and 
metal  finish  is  simple  in  design  and  of  solid  cast  bronze. 

These  structures  were  designed  by  A.  Fellheimer,  of 
Stem  &  Fellheimer,  associate  architects,  New  York 
City,  to  whom  we  are  indebted  for  the  i)hotographs  and 
notes.  Construction  work  of  the  Westchester  road  is 
under  E.  J.  Tjangford,  chief  engineer;  P.  W.  J.  Smith 
is  superintendent  of  operation  and  F.  Zogbaum,  engi- 
neer of  maintenance. 

A  Snnltary  DIatrlot  for  Northern  Indiana  may  be  created  to 

take  care  of  the  questions  of  sewa^''_-  disposal  and  ttie  preven- 
tion of  poUution  of  I.atie  Jliehigan  in  this  rapidly  developin!? 
territory.  The  Indiana  legislature  has  passed  an  enabling 
act  for  the  cri-ation  of  such  districts,  based  on  the  organiza- 
tion of  the  Sanitary  District  of  Chicago.  It  is  intended  spe- 
cially to  apply  to  Lake  County,  which  is  adjacent  to  the 
Illinois-Indiana  state  line,  but  as  yet  nothing  has  been  done 
towards  establishing  the  proposed  district.  The  conditions 
uf  water  pollution  by  sewage  within  this  territory  were  noted 
in  our  issue  of  Jan.  21,  1909    (p.   78). 

Interxtate  Bridge  Purchase  is  to  be  undertaken  by  the 
states   of   Pennsylvania   and   New   York,    if  a   bill   of   the  New 

York   Legislature    is  successful. 

The  Delaware  River  is  spanned  by  11  bridges  in  that  por- 
tion forming  the  boundary  between  New  York  and  Pennsyl- 
vania. Ten  of  them  are  toll  bridges  owned  by  corporations 
(Port  Jervis.  Barryville,  Lackawaxen,  Narrowsburg,  Skinner's 
Falls,  Cochecton,  Callicoon,  Kellams,  lordville  and  Hancock): 
while  a  bridge  at  Pond  Eddy  was  acquired  some  years  ago  by 
the    town    of   Lumberland. 

The  matter  of  the  acquisition  of  these  bridges  has  been 
pending  before  the  Legislatures  of  the  two  states  for  several 
years.  The  first  step  was  taken  by  New  York  in  1905,  when 
it  authorized  the  superintendent  of  public  W'orks  to  r-?..ke 
an  investigation  of  the  Delaware  River  bridges  in  conjunc- 
tion with  a  Pennsylvania  commission,  and  to  repo"*  :  -i  to 
conditions  found.  The  State  of  Pennsylvania  did  not  give 
the  necessary  authority  to  any  of  its  officials  to  ri  present  it 
in  such  matter  until  1910,  and  it  was  not  until  that  yi  ar  that 
the  joint  investigation  was  made.  In  1911.  report  was  made 
to  the  Legislature.  The  pending  bill,  evidently  a  resclt  of 
the  report  made  at  that  time,  would  create  an  interstate  bridge 
commission,  consisting  of  the  state  engineer,  the  state  super- 
intendent of  public  works,  and  a  third  member  to  be  ap- 
pointed by  the  governor,  this  commission  to  act  jointly  with 
similar  officials  designated  by  the  state  of  Pennsylvania.  The 
joint  commission  is  to  acquire  the  rights,  franchises  and  prop- 
erties of  the  Delaware  River  toll  bridges,  either  by  agreement 
with  the  owners  or  by  condemnation  proceedings  under  the 
power  of  eminent  domain.  When  the  bridges  have  been  ac- 
quired, they  shall  be  free  to  the  public.  The  cost  of  the  ac- 
quisition of  the  structures  as  well  as  their  maintenance  when 
acquired  is  to  be  borne  jointly  by  the  two  states.  The  bill 
appropriates    $175,000    from    the    New    York    treasury. 

The  proposed  arrangement  is  less  interesting  by  its  magni- 
tude than  by  constituting  a  project  for  interstate  action. 
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Laws  of  Heat  Transmission* 

By  Irving  L.-ixGMUiRt 

Even  in  the  simplest  case  of  heat  transmission,  the  phe- 
nomena involved  usually  prove  to  be  quite  complicated.  It 
is,  in  most  cases,  nearly  impossible  to  separate  completely 
the  effects  of  conduction,  radiation  and  convection,  and,  there- 
tore,  if  quantitative  results  are  to  be  obtained,  it  becomes 
necessary  to  make  an  elaborate  series  of  corrections,  to  elim- 
inate the  undesired  factors. 

Failure  to  appreciate  the  necessity  of  separating  each  of 
these  factors  has  rendered  the  majority  of  all  investigations 
on  heat  transmission  previous  to  1S80  almost  valueless.  A 
very  large  number  of  results  published  even  today  on  heat 
conductivity  and  surface  emissivity  are  thoroughly  unrelia- 
ble from  this  cause. 

It  is  surprising  to  what  extent  the  old  unreliable  data 
maintain  their  place  in  present-day  handbooks  and  te.Ktbooks. 
There  is  probably  hardly  a  field  in  which  so  much  care  is 
needed  in  selecting  proper  sources  for  information,  the 
whole  literature  being  full  of  absolutely  contradictory  state- 
ments. 

In  the  present  paper  the  writer  has  attempted  to  present 
in  as  clear  a  manner  as  possible  the  fundamental  laws  of  con- 
duction, radiation  and  convection  of  heat,  and  to  furnish  some 
experimental  data  which   seems  to  be   of  value. 

CONDUCTION   OF   HEAT 

The  problem  of  the  conduction  of  heat  through  solids  was 
the  first  suljject  of  mathematical  and  experimental  study  in 
the  development  of  the  theory  of  heat.  Fourier  and  others 
developed  the  mathematical  theory  long  before  there  was 
any  reliable  experimental  data  by  which  they  could  test  their 
conclusions. 

Fourier  considered  especially  the  problem  of  the  rate  of 
heating  of  a  body  capable  of  conducting  heat.  To  solve  this 
problem,  he  invented  special  mathematical  methods  which  are 
now  studied  under  the  head  of  Fourier's  Series.  Because  of 
the  extreme  complexity  of  this  subject,  mathematical  analy- 
sis does  not  promise,  for  the  present,  to  be  of  much  value  to 
the  electrical  engineer.  We  shall,  therefore,  limit  ourselves 
to  the  simpler  problem  of  the  steady  flow  of  heat  which  pre- 
vails after  sufficient  time  has  elapsed  for  the  temperature 
through   the    apparatus   to   become    constant. 

For  this  case  of  steady  heat  flow  through  solids,  the  gen- 
eral law  may  be  stated 


W  =  Y  k  (T  -  T„) 


(1) 


"where 

W  =  Watts  of  heat  flow; 

A  =  Area  of  cross-section  of   path   of   heat   flow; 
1  =  Length   of    heat  path; 

k  =  Coefficient    of   heat-conductivity    expressed    in    watts 
per  cm,  per  deg. ; 
T  — To  =  Difference  of  temperatuse  causing  the   heat  flow. 

HEAT  CONDUCTIVITY  OF  SOLIDS — The  heat  conductivity 
k,  of  solid  bodies  varies  greatly  for  different  substances, 
ranging  from  4.2  watts  per  cm.  per  C°  for  pure  silver  to  0.0016 
for  such  substances  as  rubber.  The  conductivity  of  finely 
divided  solids,  fibrous  materials,  powders,  etc.,  is  very  much 
less  than  that  of  homogeneous  solids.  The  best  heat  insul- 
ators known,  such  as  cider-down,  have  a  conductivity  as  low 
as  0.00020  watts  per  cm.  per  C. 

In  Table  I  the  writer  has  collected  together  all  of  the 
reliable  data  he  has,  by  careful  search,  been  able  to  find  on 
the  conductivity  of  such  materials  as  are  of  interest  to  the 
electrical   engineer. 

In  this  table  It  will  be  noted  that  the  conductivities  of  vari- 
ous substances  of  any  one  type  do  not  differ  very  greatly  from 
one  another;  for  example,  the  range  of  conductivities  of 
organic  materials  used  for  electrical  Insulation  is  from  about 
0.0015  to  0.0040.  The  presence  of  air  spaces  in  a  body  very 
much  decreases  the  conductivity,  as  is  seen  for  the  extremely 
low  conductivities  of  such  materials  as  wool,  cotton  batting, 
etc.  That  this  high  thermal  resistance  Is  entirely  due  to  the 
presence  of  gas  Is  evident  from  the  fact  that  these  materials 
are  relatively  good  conductors  when  placed  In  an  atmosphere 
of  hydrogen. 

In  the  case  of  powdered  or  fibrous  materials,  the  heat  con- 
ductivity Is  practically  Independent  of  the  true  conductiv- 
ity of  the  solid  substance  forming  the  grains  or  flbors 
encountered. 

•Prom  a  paper  presented  at  the  midwinter  convention  of 
the  American  Instftute  of  Electrical  Engineers,  New  York, 
February  26-28,  1913.     Copyright   used   by  permission, 

tResearch  Laboratory,  General  Electric  Co.,  Schenectady, 
N.  Y. 


For  example,  finely  divided  metallic  powders,  such  as  zinc 
dust  or  tungsten  reduced  by  hydrogen  from  finely  divided  ox- 
ide are  extremely  good  heat  Insulators,  although  the  material 
itself  is  a  good  heat   conductor. 

The  conductivity  of  liquids  is  quite  low,  and  is  in  most 
cases  very  insignificant  compared  with  the  amount  of  heat 
carried  through  the  liquid  by  convection  currents.  The  fig- 
ures given  above  for  liquids  can  be  used  only  for  liquids 
through  which  heat  is  being  transmitted  downward,  or  in  the 
case  where  the  liquid  is  held  in  the  meshes  of  some  fibrous 
material  such  as  cloth. 

TEMPERATURE  COEFFICIENT  OF  HEAT  CONDUCTIV- 
ITY'— Pure  metals,  although  they  have  a  large  temperature 
coefficient  of  electrical  conductivity,  have  a  thermal  conduc- 
tivity which  is  practically  the  same  at  all  temperatures.  Al- 
loys have  a  conductivity  which  usually  increases  somewhat 
with  the  temperature,  the  temperature  coefficient  being  never 
greater   than    about   0.1%    per   C°. 

In  the  case  of  pure  crystalline,  nonmetallic  substances. 
Eucken  ("Ann.  d  Physik,  Vol.  34,  p.  1S5,  1911)  has  shown  that 
the  thermal  conductivity  varies  approximately  inversely  pro- 
portional to  the  absolute  temperature.  In  others  words,  the 
temperature  coefficient  of  such  substances  is  usually  about 
— O-SS-X    per  C°, 

The  same  Investigator  has  also  shown  that  with  amor- 
phous, nonmetallic  substances,  like  glass,  the  conductivity  in- 
creases slightly  with  increase  of  temperature,  the  tempera- 
ture coeflicient  being  about  +0.159^  per  deg.  C°.  Such  sub- 
stances as  paraffin,  ebonite,  etc.,  are  found  to  have  practically 
no  temperature  coefficient. 

Tests  made  by  C.  P.  Randolph  have  shown  that  for  pow- 
dered or  fibrous  materials  the  temperature  coefficient  of  heat 

TABLE  I.     THERMAL  CONDUCTIVITIES  AND  RE.SISTIVITIES  OF 
VARIOUS  MATERIALS 

Conduc- 
tivity watts 

Temp.,  per    cm.  Resisti-  Refer- 

Materials                                         C°  per  C°  vity  ences 
Metals 

Pure  copper 18  3.84  0.260  2 

Commercial  copper 18  3 .  50  0 .  285  2 

Pure  iron 18  0.67  1.49  2 

Steel  (1%C). 18  0.45  2.22  2 

Cast  iron 100  0.40 

Transformer  steel  (%  Si) 20-250°  0.32  3.12  1 

Brass 20-250°  1.30  0.77  1 

German  silver  (30%  Ni) 20-250°  0.28  3.6  1 

Constantin  (60  Cu,  40  Ni) 18  0.29  3.5  2 

Calorite  (65  Ni,  15  Fe  13Cr.  7  Mn).   20-250°  0.16  6.2  1 

Mineral  Substances 

Graphite 3.57  0.28  11 

Marble 0.0,30  33  3 

Slate 0.020  50  3 

Glass -. 0.011  90  4 

Quartz  glass 0. 015  07  10 

Porcelain 0.010  100  5 

Insulating  Materials 

Shellac 0.0025  400  4 

Para  rubber 0.0016  620  3 

Guttapercha 0.0020  500  3 

Paraffin 0.0026  390  3 

Ebonite 0.0018  550  4 

Paper 0.0013  770  3 

Asbestos  paper 0.0025  400  3 

Varnished  cambric 0.0025  400  C 

Rubber  tape 0.0043  230  6 

Fullerboard  varnished 0.0014  710  7 

Pure  mica 0.00.36  280  7 

Linen  tape  varnished  and  baked ...  .  0.0015  670  7 

Apparent 

den.sity 
grams  per 
Miscellaneous  materials  cu.cm. 

Cotton  batting,  loose 0.21  0.0046  2200           1 

Cotton  batting,  tightly  packed 0.10  0.00030  3400           1 

Pure  woolen  wadding,  loose 0.015  0.00049  2040           1 

Pure  woolen  wadding,  packed  slightly     0.0,54  0.00036  2800           1 

Pure  woolen  wadding,tightly  packed..     0.192  0  00023  4400            1 

Eider  down,  very  loose 0 .  0022  0 .  00045  2200           1 

Eider  down,  .slightly  packed 0.077  0.(10025  4100           1 

Eider  down,  tightly  packed 0.11  0.00019  6200           1 

Soft  white  pine  cross  grain 0 .  0016  640 

Liquids 

Water  2,5°  C 0.00.57  176  4 

Paraffin  oil 0.0014  710  8 

Glycerin  25°  C 0.0024  410  4 

Petroleum  23°  C 0.0016  6,30  8 

Gases 

Air  at  20°  C 0.000249       4010  9 

Air  at  100°  C 0.000,300       3330  9 

Roterences:— [11  C.  P.  Randolph,  Research  Lab.,  General  Electric  Co.  (1912). 
[21  Jager  &  Diosselhorst.  Wiss.  AM.  d  Phye.  Techn.  IleirhaiistaU,  3269  (19(X)). 
[3)  Lees.  Phil    Trnr,-    (Al   IK:i.  481   (1892).      [41  Lees,   PhiL      Trnns    A    191,  .399 

(1898).      [.5]    I,-      I  I   K.-rliMii,  Phil.   Mail.  (5),  41,  495  (1896),      ((;!    T.T-linirnl 

Report  No.  Hi'i^'i    ' t   I vl.ctric  Company,  hy  C.  P.  Rtcintm^tz  (1910),  lOx- 

pcrimcntscnrnr,;  ,,,,  I,., I  I,  1!.  Haydcn.  [7]  Paper  on  Heat  P.'ilhs  in  lOlit-tricnl 
Machinery,  ln,,lii  ..1  I.  I..  .\ov.  1911  by  H.  D.  Symons  and  M.  Walker.  |8I 
R.  Weber,  Ann.  Phi/a..  11.  1047  (1903).  [91  Langmuir.  Phas.  Ret.  34,  406  (1912). 
[lO]  A.  Eucken,  Ann.  Phya.  34,  185  (1911).  [HI  Koenigsberger  and  Weiss, 
Ann.  Phya.  35,  1  (1911). 
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conductivity  Is  vory  luiKv.  For  examplf,  mi-usuri 
the  heat  comluctlvlty  of  popped  water  prliiss  at  viir 
peratures  up  to  500°   C.  gave   the  results: 


Range  of  teniijcratun- 

II 

cut  (-(niiiiK'tivity 
ilt,-.|>.'rr.i..  ixtC 

20— KK) 

0  OllOiiO 

1(X)— 200 

O.OtKMU 

200— 3(K) 

0.00057 

300 — too 

0.00076 

400—500 

0.00133 

This  material  had  an  apparent  density  of  0.02B  and  contained 
air  cells  of  about  0.5  mm.  average  diameter.  The  lartfe  tem- 
perature coefflcient  Is  caused  by  radiation  across  the  walls  of 
the  air  cells,  which  is  relatively  large  at  high  temperatures 
but  almost  negligible  at  room  temperature.  Below  100°  C. 
the  temperature  coefHcient  for  powdered  and  tibrous  mate- 
rials may  be  talten  as  +0.3'!!,  for  materials  with  a  coarse 
structure  and  proportionately  less  for  finer  structure. 

In  the  case  of  gases,  the  mobility  and  the  coefflcient  of  ther- 
mal expansion  are  so  great  that  convection  becomes  very 
large.  It  was  thought  for  a  long  time  that  gases  had  no 
true  conductivity.  Maxwell,  however,  calculated  the  con- 
ductivity from  the  kinetic  theory,  and  predicted  that  it  would 
be  independent  of  the  pressure.  His  results  have  since  been 
thoroughly  verified.  To  avoid  convection  currents,  it  is  only 
necessary  to  reduce  the  pressure  of  the  gas  to  a  value  of  sev- 
eral centimeters.  At  lower  pressures  the  heat  conductivity 
is  found  to  be  entirely  independent  of  the  pressure  down  to 
a  pressure  of  1  mm.  When  the  pressure  becomes  much  less 
than  this,  the  free  path  of  the  molecules  begins  to  become 
comparable  with  the  length  of  the  path  along  which  the  heat 
is  conducted.  At  still  lower  pressures,  the  heat  conductivity 
becomes  proportional  to  the  pressure.  It  is  evident  that  the 
pressure  at  which  the  change  from  one  of  these  laws  to  the 
other  takes  place  is  inversely  proportional  to  the  length  of 
the  path  of  heat  flow.  In  the  case,  therefore,  where  we  have 
the  space  subdivided  by  the  presence  of  a  fibrous  material, 
we  find  that  the  heat  conductivity  does  not  remain  constant 
down  to  such  low  pressures  as  1  mm.,  but  may  even,  with 
very  finely  divided  materials,  decrease  with  decreasing  pres- 
sure, from  atmospheric  pressure  down.  This  subject  has  been 
very  fully  treated  by  Smoluchowski  ["Anz.  Akad.  Wiss. 
Krakau"    (1910)   A.  129-153]. 

In  the  case  of  the  heat  conduction  of  gases,  we  find  there  is 
a  large  temperature  coefflcient  of  heat  conductivity.  It  has 
been  thoroughly  proven  that  Sutherland's  formula 
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very  accurately  represents  the  change  in  conductivity  with 
the  temperature.  Here  "K"  is  a  constant,  "ev"  is  the  specific 
heat  of  the  gas  at  constant  volume,  and  "C"  is  a  constant 
equal  to  124  for  air. 

In  general,  when  "k"  Is  a  function  of  the  temperature, 
•we  cannot  use  equation  (1)  to  calculate  the  heat  conduction 
through  a  given  body.  It  can  be  shown,  however,  [Langmuir, 
"Phys.   Rev.,"  Vol.  34,  p.  406    (1912)],  that  if  we  substitute  for 

the  factor  k  (T  —  To)  the  integral    |      k  d  T  we  are  then  able 

•/To 
to   calculate    the    heat   conduction,    no   matter    how   much    the 
heat  conductivity  may  vary  with  the   temperature.     For  such 
cases  as   these,   the   results   can   be   calculated   most   easily   by 

calculating   or   plotting    the   values    of   the    integral 
If  we  represent  by  0  the  value  of  this  integral,  which  we  may 
call    specific    conduction,    then    the    formula    for    heat    conduc- 
tivity becomes 
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CONDUCTION   THROUGH   BODIES   OF  VARIOUS   SHAPES. 
Equations    (1)    or    (3)    can  be   used   only   for  the   heat   con- 
duction between  parallel  planes.     In  other  cases,   "A"  and  "1" 
are    both    variables,    and    the    proper    mean    values    must    be 
determined   by   special   methods. 

No    matter   what    the    shape    of    the    body,    the   ratio         Y 
has  a  definite  value,  if  the  surfaces  of  in-flow  and  out-flow  of 
the    heat    are    fixed.       Let    us    call    this    quantity    the    "shape 
factor,"  and  represent  it  by  the  letter  "s."     Our  equation  for 
heat   conduction   thus   becomes 

W   =    s    (0  —  0o)  (4) 

The  value  of  the  shape  factor  for  bodies  of  various  shapes 
may  be  of  interest.     The  following  cases  are  worthy  of  con- 
«idering  here: 
Planes 

^  A 
^       I 
Concentric    cylinders   of   diameters   "a"   and    "b." 


ilrli-    HpheriM    of    dlami-tiTH    "a"    and    "li 


u  l> 
I'lmfieti-  Hertannular  r'riHmii  or  F'urallelopipudona.  For 
this  riiMi-  the  fiillowInK  formula  applieH  with  ureal  accuracy 
to  th.'  (low  of  heat  where  the  thlckneHH  of  the  heat-conduct- 
ing material  between  the  two  surfaces  Ih  conHtant  and  where 
the  thickness  of  the  layer  Is  not  more  than  214  llmeH  the 
smallest  dimension  of  the  prism,  a  condition  nearly  alwaya 
fulfilled   In    practice.      The    formula    is 

»  -f^  + JSI-H.2t  (7, 

Hire  "t"  is  the  thickness  of  the  layer  of  conducting  ma- 
terial, "il"  is  the  sum  of  the  length  of  the  12  edges  of  the 
iMii.r  prism,  and  "A"  is  the  total  surface  of  the  Inner  priiim. 
RADIATION   OF    HKAT 

Dulung  and  Petit  (1817)  gave  an  empirical  formula  for 
heat  radiation  which  has  been  used  very  largely  by  engineers 
almost  up   to   the  present  date. 

The  Stephan-Boltzman  law,  as  applied  to  the  radiation 
body"  is  proportional  to  the  fourth  power  of  the  absolute 
temperature  has  been  shown  to  be  derivable  from  the  second 
law  of  thermodynamics,  and  has  withstood  the  tests  of  very 
careful  experimental  investigation.  AVe  may.  therefore,  look 
upon  this  law  as  being  one  of  the  exact  laws  of  nature.  It 
must  be  remembered,  however,  that  It  applies  only  to  radia- 
tion from  a  so  called  "black  body":  that  is,  a  body  which 
absorbs  all  heat  rays  which  fall  on  it.  Such  a  body  can  only 
be  approximately  realized,  and  any  actual  body  must  radiate 
less  heat  than  an  ideal  black  body  at  the  same  temperature. 

The  Stephan-Boltzman  law,  as  applied  to  the  radiation 
from  any  given  body,  may  be  written 

Here  "^^  "  is  the  energy  in  watts  radiated  per  square  centi- 
meter of  surface;  "T"  is  the  temperature  of  the  hot  body,  and 
"T„"  the  temperature  of  the  surrounding  space,  "e"  we  may 
call  the  relative  emissivity  of  the  body;  it  is  always  a  number 
less  than  unity  and  is  a  characteristic  property  of  the  radiat- 
ing body. 

The  radiation  constant,  5.7,  is  subject  to  some  uncertainty 
at  present.  For  several  years,  the  commonly  accepted  value 
was  5.32,  which  was  the  result  obtained  by  Kurlbaum  ("Wied. 
Am.,"  65,  746,  1S98).  Recently,  however  (1909),  Ffry  obtained 
a  value  6.3.  Since  then  many  investigators  have  redetermined 
this  constant.  Paschen  and  Gerlach  ("Ann.  d  Physik,"  Vol.  38, 
p.  30,  1912)  obtained  the  value  5.9.  Shakespeare  ("Proc.  Roy. 
Soc,"  Vol.  S6A,  p.  180,1911)  obtained  5.67.  Within  the  next 
year  or  so  the  correct  value  of  this  constant  will  undoubtedly 
be  determined.  For  the  present,  it  would  seem  almost  cer- 
tain that  the  value  5.32  is  too  low,  and  that  the  value  5.7 
must  be  fairly  close  to   the  true  value. 

The  radiation  of  heat  differs  from  conduction  and  also  con- 
vection in  that  it  is  a  purely  surface  phenomenon.  The 
amount  of  heat  radiated  is  strictly  proportional  to  the  extent 
of  the  surface,  and  is  independent  of  the  presence  of  gas 
adjacent  to  the  surface.  From  bodies  that  are  not  black,  the 
heat  radiated  from  cavities  in  the  bodies  has  a  greater  in- 
tensity than  that  radiated  from  a  fiat  surface,  for  the  reason 
that  from  such  a  cavity  there  is  not  only  the  heat  radiated 
from  the  bottom  of  the  cavity,  but  also  that  reflected  by  the 
bottom  surface  from  the  walls  of  the  cavity.  The  above 
equation  for  radiation,  therefore,  applies  only  for  heat  that 
comes  directly  from  a  surface,  and  not  for  that  which  has 
been  reflected  from  the  surface.  In  general,  however,  this 
factor  is  not  a  difficult  one  to  take  into  account  in  the  con- 
sideration   of   heat    radiation. 

The  most  difficult  question  involved  is  the  determination 
of  the  relative  emissivity  "e."  For  clean  polished  surfaces 
of  metals  this  quantity  is  small,  ranging  from  0.02  to  0.20. 
For  nonmetallic  substances  it  is  usually  very  much  larger 
than  this,  ranging  from  about  0.3  up  to  about  0.9.  The  fol- 
lowing table  gives  the  values  of  "e"  calculated  by  the  writer 
from  measurements  made  by  C.  P.  Randolph.  (A  detailed 
description  of  these  measurements  will  be  published  in  the 
"Trans."   of   the   Am.    Electrochem,    Soc,   Vol.    23,    1913.) 

TABLE  II.     VALfES  OF  HE.\T  EMISSIVITY 

Copper,  oxidized  by  heating  to  a  red  heat 0. 74 

Copper,  calorized;  that  is,  surface  impregnated  with  Al 0.27 

Silver,  pure,  polished 0.03 

Cast  iron,  fresh  machined  surface 0.25 

Cast  iron,  oxidized  by  heating  to  red  heat 0. 65 

Aluminum  paint  on  cast  iron 0.47 

Gold  enamel  on  cast  rion 0 .  39 

Lionel  metal,  polished 0 .  40 

Monel  metal,  oxidized 0 .  45 
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The  relative  emissivities  from  highly  polished  metal  sur- 
faces can  be  calculated  from  the  reflectivity  of  the  surface  for 
heat  rays,  the  emissivity  and  reflectivity  being  complementary 
to  each  other.  That  is  the  emissivity  is  equal  to  "1  —  r" 
where  "r"  is  the  reflectivity.  There  is  a  considerable  amount 
of  data  in  the  literature  on  the  reflectivities  of  metals  for 
heat  rays.  However,  it  has  been  shown  by  Hagen  and  Rubens 
("Ann.  d.  Thysik."  Vol.  8.  p.  1,  1902)  that  the  relative  emis- 
sivity may  be  calculated  by  the  formula 

1  _  r  =  e  =  0  363-1;'^  (9) 

■where  9  i3  equal  to  the  specific  electrical  resistivity  in  ohms 
centimeter  units  at  the  temperature  of  the  metal  and  \  is 
equal  to  the  wave  length  of  the  radiant  energy  in  centimeters. 

Recent  investigations  have  shown  that  this  formula  is  very 
accurate  for  wave  lengths  exceeding  0.00.5  mm.  in  length. 
The  avtra:je  wave  length  of  the  light  corresponding  to  any 
given  temperature  is,  according  to  Wien's  radiation  law,  ap- 
proximately ^  cm.  If  we  substitute  this  in  the  above  equa- 
tion, we  obtain  the  value 

e  =  0.68  v'^T^  <'"' 

This  equation  enables  us  to  calculate  the  relative  emis- 
sivity for  any  highly  polished  metal  up  to  about  500  or  600' 
C.  However,  because  of  surface  oxidation,  the  emissivity  will 
nearly  always  be  much  larger  than  this  except  with  such 
metals  as  silver,    platinum  and   gold. 

Organic  substances,  such  as  oils,  varnishes,  resinous  mate- 
rials, have  a  very  high  emissivity:  that  is,  between  0.8  and  1. 
Although  in  the  visible  spectrum  these  bodies  are  transparent, 
they  are  practically  black  bodies  as  regards  the  long  heat 
rays  that  are  involved  in  the  radiation  from  bodies  at  ordinary 
temperature.  The  same  is  true  of  glass,  this  being  practically 
a  black  body  with  respect  to  heat  rays. 

TEMPERATURE  COEFFICIENT  OF  RADIATION— For 
cniin  difTerences  of  temperature,  equation   (8)   may  be  written 

(11) 


W  =  0.0228  e(^^)^T-T„) 


■U'e  thus  see  that  the  amount  of  radiation  between  two 
bodies  having  a  given  difference  of  temperature,  increases  in 
proportion  to  the  third  power  of  absolute  temperature.  This 
means  that  the  temperature  coefllcient  of  radiation  between 
two  bodies  differing  only  slightly  in  temperature,  is  -|-  1.07c, 
per  C°.  This  is  at  least  three  times  greater  than  the  temper- 
ature coefflcient  of  heat  conduction  through  solids  or  even 
gases. 

CONVECTION  OF  HEAT 

The  transmission  of  heat  through  liquids  or  gases  takes 
p'.ace  principally  by  means  of  currents  set  up  in  the  fluid 
because  of  differences  of  density  produced  by  the  unequal 
heating.  The  amount  of  heat  carried  by  convection  depends 
en  the  velocity  of  the  convection  currents  and  also  on  the 
specific  heat  of  the  fiuid.  The  currents  are  produced  by  the 
difTcrcnces  In  density  between  the  fluid  in  contact  with  a  hot 
body  and  in  contact  with  the  cold  body.  We  may  say,  in  a 
general  way,  that  the  amount  of  heat  carried  by  convection 
will  be  roughly  proportional  to  the  product  of  specific  heat, 
density,  and  expansion  coefllcient,  and  will  be  approximately 
inversely  proportional  to  the  viscosity  of  the  fluid. 

From  the  very  nature  of  convection,  we  would  hardly  ex- 
pect it  to  obey  such  simple  laws  as  those  of  radiation.  It  will 
depend  upon  the  shape  of  the  hot  body,  the  distance  between 
the  hot  body  and  the  cold  body,  and  upon  each  of  the  factors 
mentioned   In   the   paragraph   above. 

There  have  been  a  great  many  Investigations  made  of  the 
laws  of  convection  of  heat,  especially  In  gases.  Dulong  and 
Petit,  In  1817,  derived  several  empirical  laws  which  were 
more  or  less  verified  over  rather  narrow  ranges  of  tempera- 
ture by  Pfeclet  (1860).  These  laws  are  today  used  in  many 
engineering  handbooks  as  best  representing  the  knowledge 
of  convection  of  heat.  Within  the  last  30  years,  however, 
much  more  valuable  work  has  been  done,  and  we  now  know 
(hat  the  formulas  of  Dulong  and  Petit  are  only  rough  approx- 
imations 

Lorenz  ("Ann.  d  Physik."  Vol.  13,  p.  682,  1881)  derived 
formulas  for  the  convection  of  heat  from  vertical  plane  sur- 
faces, making,  however,  certain  rather  arbitrary  assumptions. 
He  obtained  the  formula 


Wc  -  0  M»  ^  ^^  l/  P  <T,  -  T,)5/4 


(12) 


where  Wo  =  heat  convection  per  unit  surface,  c  =  specific 
he.it  of  the  gas  at  constant  pressure,  k  =  Its  thermal  conduc- 
tivity, h  =  Its  vIscoHlty,  T  =  Its  average  temperature,  p  = 
ItH  average  density,  g  =:  gravitational  constant,  Tj  =  temper- 
ature of  plane  surface;  Ti  =  temperature  of  the  gas  at  a 
great  dlctance  from  the  plane,  H   =   height  of  the  plane. 


Putting    in    the    data   for    air,    at    room    temperature,    27°    C. 

and   standard   atmospheric   pressure,    this    eeiuatlon    reduces    to 

Wc  =  0.000399  H~'  (Tj  -  Ti)5/4  (13) 

where    "Wc"    is    e.xpressed    in    watts    per    sq.cm.,    and    "H"    Is 

in  cm. 

This  equation  agrees  well  (within  5%)  with  the  results 
calculated  by  the  writer  from  the  experimental  results  of  C. 
P.  Randolph  on  the  convection  of  heat  from  disks  of  metal 
71/2  in.  in  diameter.  It  is  very  probable,  from  the  method 
of  derivation  of  this  equation,  that  the  influence  of  the  height 
of  the  plane  on  convection  is  not  as  great  as  indicated  by  the 
term   "H~'"   in   the  equation. 

The  writer  ("Phys.  Rev.,"  Vol.  34,  p.  401,  1012)  showed  that 
the  free  convection  of  heat  from  small  wires  consisted  essen- 
tially of  conduction  through  a  film  of  gas  of  definite  thick- 
ness. It  was  shown  experimentally  that  the  thickness  of  the 
firm  is  independent  of  the  temperature  from  100°  C.  up  to  the 
melting  point  of  platinum.  The  thickness  of  this  film  de- 
pends on  the  diameter  of  the  wire,  but  in  such  a  way  that  it 
ma.v  be  calculated  with  no  other  data  than  the  diameter  of 
the  wire  and  the  diameter  which  the  gas  film  would  have  in 
the  case  of  convection  from  a  plane  surface.  To  calculate 
the  heat  lost  by  convection  from  any  wire,  all  that  is  required 
is  to  know  the  coefficient  of  heat  conductivity  of  the  gas  and 
the  thickness  of  this  gas  film  for  a  plane  surface,  this  latter 
being  a  constant  ejuantity  characteristic  for  a  gas  at  any  given 
temperature    and    pressure. 

It  was  shown  [Langmuir,  "Proc,"  Am.  Inst.  E.  E.,  Vol.  31, 
1011  (1912)]  that  the  formulas  derived  from  this  film  theory 
agreed  excellently  with  the  experimental  data  of  Kennelly 
("Trans.,"  A.  I.  E.  E.,  Vol.  28,  p.  363,  1909)  on  the  convection 
of  heat  from  small  copper  wires  in  air  at  various  pressures 
and  in  air  moving  at  different  velocities. 

In  the  following,  the  writer  has  attempted  to  give  the 
principal  laws  for  the  convection  of  heat  under  the  different 
conditions  which  influence  it. 

FREE  CONVECTION — The  film  theory  of  convection  makes 
it  possible  to  calculate  the  convection  from  plane  surfaces, 
from  cylinders  or  wires  of  any  diameter,  and  from  spheres. 

In  the  case  of  plane  surfaces,  the  heat  lost  by  convection 
is  calculated  simply  by  considering  that  there  is  a  layer  of 
air  4.3  mm.  thick,  adhering  to  the  surface,  and  through  which 
the  heat  has  to  be  carried  by  conduction.  It  must,  of  course, 
be  remembered,  that  in  addition  to  this  heat  loss  by  convec- 
tion, there  is  the  heat  lost  by  radiation. 

This  film  theory  fully  explains  the  fact  that  for  wires  of 
very  small  diameter  the  heat  lost  by  convection  is  nearly 
independent  of  the  diameter.  This  follows  from  the  shape 
factor  (see  equation  5)  for  concentric  cylinders,  since  the 
logarithm  of  a  number  varies  only  slowly  as  the  number  in- 
creases. 

The  amount  of  convection  from  the  surface  differs  only 
slightly  whether  the  surface  is  placed  vertically  or  horizon- 
tally. With  a  surface  placed  in  the  latter  position,  so  that  it 
is  exposed  to  the  air  above  it,  the  heat  lost  by  convection  is 
about  10%  greater  than  when  the  surface  is  placed  vertically. 
With  the  surface  horizontal,  but  inverted  so  that  it  must 
lose  its  heat  downward  through  the  air,  the  heat  lost  by 
convection  is  naturally  considerably  less.  For  a  IVz-'n. 
(19  cm.)  disk,  placed  in  this  position,  the  heat  loss  was 
actually  found  to  be  only  50%  of  the  heat  lost  when  the  sur- 
face was   placed   vertically. 

The  amount  of  convection  from  a  surface  probably  does 
not  depend,  to  any  great  extent,  on  the  nature  of  the  sur- 
face. At  least,  as  far  as  the  writer  knows,  there  is  no  trust- 
worthy experimental  evidence  that  the  surface  has  any  in- 
fluence. 

It  is  a  surprising  fact  that  between  temperatures  of  100° 
and  500°  C,  the  convection  calculated  from  the  film  theory 
as  above  outlined,  gives  nearly  identical  results  with  those 
calculated  by  Lorenz's  formula  (see  equation  12).  At  tem- 
peratures above  500°  C,  both  for  convection  from  plane  sur- 
faces and  from  wires,  the  convection  calculated  from  the  film 
theory  agrees  better  with  the  experimental  facts  than  that 
calculated  from  Lorenz's  formula.  At  temperatures  much  be- 
low 50°  the  two  formulas  begin  to  diverge  quite  widely.  The 
film  theory  would  Indicate  that  the  convection  would  fall  off 
practically  linearly  as  the  temperature  difference  decreases; 
whereas,  according  to  Lorenz's  equation,  the  temperature 
would  be  proportional  to  the  '•/,  power  of  the  temperature 
difference.  This  would  mean  that  for  very  slight  differences 
of  temperatures,  for  example,  5°  or  10°,  that  I^orenz's  equa- 
tion would  give  very  much  lower  results  than  would  be  ob- 
tained  from    the  calculation    from   the   film   theory. 

To  decide  which  of  these  two  theories  would  give  the  cor- 
rect result  for  very  small  temperature  differences,  will  require 
careful  experimental  Investigation.  Probably  the  bulk  of 
the  evidence   at   present   Is   in    favor   of  Lorenz's   e.|u;ition. 
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It  should  l)f  pointed  out  that  there  Is  no  thi'Di-ellcal  leuBim 
known  why  the  thickness  of  the  dim  should  remain  constant, 
as  the  temperature  of  the  wire  or  plane  varies.  This  Is  simply 
an  experimentally  aetermlne<l  fact  at  temperatures  above 
100°  C.  It  is  quite  possible  that  for  very  small  temperature 
differences,  the  lilm  thickness  mlBht  become  Kreater.  In  any 
case,  however,  the  variation  In  the  film  thickness  down  to 
temperature  differences  as  low  as  30°  would  not  be  very  Im- 
portant  in   most   calculations   of   heat   convection. 

EFFECT  OF  I'RES.SURE  ON  FREE  CONVECTION— The 
heat  conductivity  of  gases  Is  independent  of  the  pressure. 
According  to  the  film  theory,  therefore,  the  effect  of  pressure 
on  the  amount  of  heat  convection  would  depend  simply  upon 
the  efiect  of  pressure  on  the  film  thickness  which  we  will 
call  'U.'  Theoretically.  It  would  be  very  difllcuit  to  determine 
exactly  what  this  effect  would  be.  But  It  Is  certain  that  as 
the  density  of  the  gas  decreases  by  the  reduction  of  pressure, 
tl.e  thickness  of  the  film  "'B"  would  Increase;  not  necessarily 
inversely  proportional  to  the  pressure,  however. 

From  Kennelly's  data,  the  writer  found  that  "B"  varied 
inv>  rsely  proportional  to  the  0.75  power  of  the  pressure. 
F.  cm  recent  experiments  with  small  wires  in  ail-,  over  a  wide 
range  of  pressure,  the  writer  finds  that  "B"  varies  nearly  in- 
versely proportional  to  the  first  power  of  the  pressure.  From 
small  wires,  however,  the  amount  of  heat  convection  depends 
only  slightly  upon  the  diameter  of  the  film.  In  these  experi- 
ments, therefore,  it  is  very  difflcult  to  find  accurately  the  law 
according  to  which  the  film  thickness  varies  with  the  pressure. 
As  the  size  of  the  wire  decreases,  the  convection  becomes  less 
and  less  sensitive  to  pressure  changes. 

For  the  effect  of  pressure  on  the  convection  from  plane 
surfaces,  there  is  only  very  meager  experimental  data.  Com- 
pan.  in  studying  the  convection  from  spheres  2  cm.  in  diam- 
eter, concludes  that  the  convection  varies  with  the  0.45  power 
of  the  pressure.  According  to  Lorenz's  equation,  the  amount 
of  convection  from  plane  surfaces  would  be  proportional  to 
the  0.5  power  of  the  pressure.  This  would  be  equivalent  to 
saying  that  "B"  varies  inversely  proportional  to  the  0.5  power 
of  the  pressure. 

To  decide  exactly  how  convection  varies  with  pressure,  we 
require  further  experimental  work  on  plane  surfaces  in  air 
at  various  prssures.  Provisionally,  it  is  probably  safe  to  say 
that  for  the  convection  from  plane  surfaces  or  wires,  the 
value  of  "B"  is  inversely  proportional  to  the  0.5  power  of 
the  pressure. 

EFFECT  OF  TEMPERATURE  ON  FREE  CONVECTION— 
Frrm  experiments  by  the  author  on  convection  from  platinum 
w-iies  in  air  at  various  temperatures  from  — 180°  up  to  700°  C. 
it  would  appear  that  the  film  thickness  for  a  plane  surface  is 
approximately    proportional    to    the    absolute    temperature. 

The  temperature  coefficient  of  heat  convection  for  small 
wires  will  simply  depend  on  the  temperature  coefficient  of  the 
heat  conductivity  of  the  air,  since  in  this  case  the  amount  of 
heat  convection  depends  so  slightly  on  the  fil.Ti  thickness. 
From  Sutherland's  equation  (2)  it  may  be  shown  that  in  the 
neighborhood  of  room  temperature,  the  heat  conductivity  of 
air  increases  approximately  proportional  to  the  0.76  power 
of  the  absolute  temperature.  This  would  mean  that  the  tem- 
perature coefficient  of  heat  conductivity  at  room  temperature 
is  +0.25%  per  C.°.  and  this  would  be  the  temperature  coeffi- 
cient of  heat  convection  from  the  wire. 

In  other  words,  more  energy  would  be  required  to  maintain 
a  wire  at  a  given  temperature  elevation  above  its  surround- 
ings,  the   greater  the   temperature  of  the  surroundings. 

It  is  quite  different  with  the  convection  of  heat  from 
plane  surfaces.  Here,  the  convection  depends  not  only  on  the 
heat  conductivity  of  the  air,  but  also  on  the  thickness  of  the 
film.  Since  the  latter  varies  proportionally  to  the  tempera- 
ture, the  amount  of  convection  from  plane  surfaces  will  be 
proportional   to 

T 
In   other    words,    the    temperature   coefHcient   of    the    heat   con- 
vection will  be  — 0.0S%  per  C. °    From  plane  surfaces  the  con- 
vection with  a  given  temperature  ditterence  decreases  slightly 
with  increasing  air   temperature. 

Lorenz's  equation  would  lead  to  the  temperature  coefficient 
of  — 0.37';;    per  C. °,   for   convection   from  plane  surfaces. 

FORCED  CONVECTION — The  effect  of  air  currents  on  con- 
vection is  very  great,  as  is  well  known.  However,  the  air 
currents  that  occur  in  an  ordinary  room,  at  some  distance 
from  the  windows,  have  only  very  slight  effect  on  the  convec- 
tion from  wires  and  plane  surfaces  heated  to  several  hun- 
dred degrees.  By  placing  a  few  large  screens  around  the 
body,  very  consistent  results  are  obtained.  With  higher 
wind  velocities,  such  as  those  obtained  by  placing  an  electric 
fan  close  to  the  body,  the  amount  of  convection,  both  from 
plane    surfaces    and    from    wires,     increases     about     fourfold. 


MeaBurementii  with  an  anemometer  showed  the  wind  viloclly 
In    this   case    to   bi-   about    400   cm.    per   hcc, 

Kennelly  has  lnveiitlf;ated  the  effect  of  wind  velocity  on 
convection  from  small  wlreg.  and  has  found  that  the  amount 
of  convection  varies  approximately  In  proportion  to  the 
square  root  of  the  velocity.  For  volocllleii  from  !10(l  to  ISOO 
cm.  per  sec,  he  finds  that  the  convection  In  proportional  to 
the  (luantlty 

\       2S 

That  is.  the  convection  of  any  Riven  wind  velocity  can  be  cal- 
culated from  the  velocity  In  quiet  air  by  multlplylnK  by  the 
above    factor. 

It  has  been  found  that  the  film  thickness,  In  the  case  of 
forced  convection  from  plane  surfaces.  Is  very  different  from 
that  found  for  small  wires  In  wind  of  the  same  velocity  This 
fact  renders  the  film  theory  almost  useless  In  cases  of  forced 
convection. 

The  best  single  equation  for  the  calculation  of  convection 
of  wires  Is  probably  an  equation  calculated  by  Russell  f'Phll 
Mag..-  20.  591  (1901)]  by  the  method  first  given  by  Bousslnesa' 
This  equation  is 


W  =  8-^t/yip<T.  -T.) 


(14) 

where  W  =  convection  loss  per  unit  of  length  from  the  cyl- 
inder, c  =  specific  heat  of  the  gas  or  liquid  at  constant  pres- 
sure, p  =  density  ofthe  fluid,  k  =  heat  conductivity,  v  = 
velocity,  a  =  diameter  of  the  cylinder,  T;  —  T,  =  difference 
of  temperature  between   the  cylinder  and   the   fluid. 

If,  in  this  equation,  instead  of  the  coefficient  8  In  front  of 
the  radical  sign,  we  place  5  or  6,  we  And  that  the  results  agree 
well  with  Kennelly's  experimental  data.  On  the  other  hand 
for  large  cylinders  from  2  to  10  cm.  in  diameter,  the  formula 
gives    good    results    with    the    coefficient    between    7    and    8. 

In  the  case  of  forced  convection  In  air  at  room  tempera- 
ture,  equation    (14)    reduces   to 

W  =  O.OOOISO  CV^rS.  (T,  —  T,)  watts  per  cm.  (15) 
where  "C"  is  the  number  that  varies  from  5  to  8,  according 
to  the  size  of  the  wire  as  described  above. 

From  equation  (14)  we  can  calculate  that  with  a  given  dif- 
ference of  temperature  and  given  wind  velocity,  the  amount 
of  convection  would  vary  with  V  T-'+0-7«;  This  would  mean 
that  forced  convection  under  these  conditions  would  have  £. 
temperature  coefficient  of  — 0.04%  per  C° ;  that  is,  with  a 
given  difference  of  temperature,  the  amount  of  convection 
would  decrease  slightly  as  the  temperature  of  the  air  in- 
creases. 

If  the  velocity  of  the  air  is  produced  by  centrifugal  force, 
the  velocity  of  the  air  currents  will  probably  decrease  as  the 
air  temperature  increases,  since  the  density  decreases  and  the 
viscosity  increases.  The  effect  of  this  would  be  to  make  the 
temperature    coefficient    numerically   still    greater. 

If  the  convection  currents  are  caused  by  flue  action  (for 
example,  because  of  heat  given  to  the  air  in  long  passages), 
this  effect  will  be  still  more  marked,  so  that  the  temperature 
coefficient    will   be   strongly    negative. 

In  problems  on  convection  of  heat,  the  flue  action  is 
often  very  important.  For  example,  in  studying  the  convec- 
tion from  a  horizontal,  plane  disk.  7^2  in.  in  diameter,  we 
find  that  if  we  place  a  cylinder  of  asbestos  paper  about  10  In. 
in  diameter  and  6  in.  high,  around  the  disk,  the  convection  Is 
nearly  doubled  when  the  disk  is  at  about  150°.  At  higher 
temperatures  the  effect  of  the  cylinder  becomes  relatively 
much  less.  By  observing  the  motion  of  smoke  in  the  air 
above  the  heated  disk,  it  is  seen  that  the  air  descends  along 
one  side  of  the  cylinder,  moves  across  the  disk,  and  rapidly 
rises  along  the  other  side  of  the  cylinder.  In  general,  with 
vertical  surfaces  of  considerable  height,  any  means  of  pre- 
venting horizontal  air  currents  from  flowing  in  toward  the 
middle  portion  of  the  surface,  will  tend  to  increase  the  con- 
vection, since  it  causes  the  air  to  be  drawn  over  the  lower 
portion  of  the  surface  with  very  much  increased  velocity. 
However,  if  siich  flues  as  are  made  in  this  way  are  too  long, 
the  convection  again  tends  to  decrease,  since  the  air  that 
comes  in  contact  with  the  upper  part  of  the  surface  is  already 
heated  by  flowing  along  the  lower  part  of  the  surface,  and  is, 
therefore,  capable  of  taking  up  very  little  more  additional 
heat. 

The  whole  subject  of  flue  action  in  convection  is  as  yet 
very  little  understood,  and  should  be  the  subject  of  further 
careful  experimental  investigation. 

CONVECTION  IN  LIQUIDS — The  convection  in  liquids,  in 
principle,  at  least,  does  not  differ  radically  from  that  in  gases. 
However,  the  velocity  of  the  currents  set  up  is  very  much 
less  than  in  the  case  of  gases,  but  because  of  the  very  great 
heat   capacity   of   liquids  per   unit   volume,    as   compared    with 
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gases,  the  amount  of  heat  carried  by  convection  is  usually 
much  greater  than  with  gases.  The  effect  of  the  viscosity  of 
the  liquids  is  usually  of  much  more  importance  than  in  the 
convection   of   gases. 

The  viscosity  of  liquids,  as  a  rule,  decreases  very  rapidly 
With  increase  in  temperature,  so  that  the  temperature  coeffi- 
cient of  free  convection  in  oil  is  always  positive  and  has  a 
yery  large  value,  but  differs  greatly  for  different  oils. 

COMBINED  RADIATION,  CONVECTION  AND  CONDUCTION 
The  heat  lost  by  surfaces  is  equal  to  the  sum  of  the  heat 
radiated  and  the  heat  carried  by  convection.  It  may  be  of 
Interest  to  calculate  the  relative  magnitude  of  these  two 
effects  under  various  conditions.  For  a  surface  only  slightly 
above  room  temperature  in  air  at  20°  C.  we  may  calculate 
the  heat  lost  by  convection  by  determining  the  amount  of 
heat  that  would  be  conducted  through  a  layer  of  air  4.3  mm. 
thielcness.  For  1°  temperature  difference  the  heat  carried 
through  such  a  film  would  be  equal  to  the  heat  conductivity 
of  the  air,  i.e..  0.00025,  divided  by  the  thickness  of  the  film 
in  centimeters.  This  gives  0.00059  watt  per  sq.cm.  per  C.°  as 
the  convection  from  a  body  in  the  neighborhood  of  room  tem- 
perature. For  a  body  at  100°  C,  taking  a  mean  conductivity 
over  this  range  as  0.000275,  we  find  in  a  similar  way  the  con- 
vection to  be  0.00064  watt  per  sq.cm.  per  C.°. 

From  equation  (11)  the  radiation  from  a  black  body  only 
slightly  above  room  temperature  (20°  C.)  is  0.00057  watt  per 
sq.cm.  per  C.°.  From  equation  (S).  considering  the  radiation 
from  a  black  body  at  100°  C.  in  surrounding  of  20°,  we  find 
the  radiation  to  be  O.0O0S6  watt  per  sq.cm.  per  C.°. 

The  total  loss  of  heat  from  a  surface  will  be  simply  equal 
to  the  sum  of  the  convection  and  radiation.  For  most  pur- 
poses, it  is  more  convenient  to  deal  with  surface  resistivities, 
rather  than  with  surface  conductivities.  The  resistivities 
are  obtained  by  taking  the  reciprocal  of  the  sum  of  the 
radiation  and  convection.  In  the  following  table  are  given 
the  surface  resistivities  of  plane  surfaces,  in  three  different 
positions,  vertical,  horizontal  with  exposed  surface  above,  and 
horizontal  with  exposed  surface  below.  In  each  case  the  re- 
sistivity at  20°  and  at  100°  is  given.  Also,  the  resistivity  for 
the  case  of  a  body  which  does  not  radiate  any  heat,  and  the 
resistivity  for  a  body  radiating  as  much  as  a  black  l)ody. 
Any  actual  body  will,  of  course,  have  a  resistivity  which  lies 
between  these  two  extremes. 

T.\BLE  III.     .SURFACE  RESLSTIVITIES  OF  PL.\NE  SURF.\CE.S 

Position  20°  C.  100°  C. 
Vertical 

No  radiation 1700  1.500 

Full  radiation SCO  070 

Horizontal,  exposed  above 

No.  radiation 1540  1430 

Full  radiation S20  040 

Horizontal,  exposed  below 

No  radiation 3400  3100 

Full  radiation 1150  8.50 

There  are  some  cases  where  the  radiation  of  heat  does 
not  play  any  part  in  the  heat  loss  from  surfaces.  For  exam- 
ple, in  the  interior  of  machines  the  circulation  of  air  may 
carry  away  heat,  yet  no  heat  will  be  lost  by  radiation.  In 
this  case,  the  surface  resistance  will  be  independent  of  the 
nature  of  the  surface  and  will  be  that  given  in  the  table 
above  for  a  case  of  no   radiation. 

The  effect  of  air  circulation  will  always  be  to  cut  down  the 
surface  resistance,  but  even  with  relatively  high  wind  veloci- 
ties, this  effect  will  never  cut  it  down  to  less  than  aljout  one- 
fifth  of  Its  value  with  no  wind. 

Another  important  case,  where  the  effects  of  radiation  and 
convection  need  to  be  separated,  is  in  determining  surface 
losses  from  a  piece  of  apparatus  in  a  room  in  which  the  walls 
are  at  a  different  temperature  from  the  air.  It  is  readily  seen 
that  If  the  average  temperature  of  the  walls  of  a  room  is  10° 
above  the  temperature  of  the  air  surrounding  the  piece  of 
apparatus  in  the  room,  the  apparatus  will  receive  heat  l)y 
radiation  which  It  must  give  up  by  convection.  Since  at  room 
temperature  radiation  and  convection  are  about  equally 
effective  In  removing  the  heat  from  a  body  which  is  a  good 
radiator.  It  Is  evident  that  the  machine  will  reach  a  tempera- 
ture which  la  about  half  way  between  that  of  the  air  and 
that  of  the  walls;  that  Is,  the  temperature  of  the  surface  of 
the  machine  will  be  about  5°  above  that  of  the  air  surround- 
ing It.  Similarly.  If  the  walls  are  colder  than  the  air,  the  ma- 
chine will  have  a  temperature  lower  than  the  air.  It  will 
be  readily  appreciated  that  this  effect  Is  by  no  means  negligi- 
ble, since  the  walls  of  a  room  are  often  10°  warmer  or  colder 
than  the  air.  For  example,  the  roof  may  be  heated  by  the 
sun's  rays  and  the  air  In  the  whole  upper  part  of  the  room 
may  be  very  warm,  whereas  the  air  In  the  lower  part  of  the 
room  may  be  very  much  colder.  Placing  paper  or  cheese- 
cloth screens  around  the  macfhine  will  almost  completely  pre- 


vent   this   difference   of  temperature   of   the   air   and   machine. 

As  we  have  seen,  small  bodies,  such  as  wires,  take  up  the 
temperature  of  the  air  very  much  more  readily  than  large 
bodies,  and.  therefore,  this  effect  of  radiation  from  the  walls 
will  be  negligible  in  the  case   of  wires. 

In  calculations  of  the  flow  of  heat  through  apparatus  it  is 
usually  most  convenient  to  determine  the  thermal  resistance 
of  the  solid  parts  and  simply  add  the  surface  resistance.  If 
we  then  multiply  the  result  by  the  number  of  watts  of  heat 
flow  we  obtain  the  total  drop  in  temperature  from  the  outside 
of  the  machine  to  the  air  surrounding  it.  Of  course,  in  actual 
machines  it  will  usually  be  very  difficult  to  calculate  the  ther- 
mal resistance  of  the  solid  parts.  In  any  case,  however,  a 
knowledge  of  the  relative  importance  of  the  various  factors 
will  be  a  long  step  toward  the  solution  of  the  problem. 


A  New   Air-Operated  Dump  Car 

For  extensive  grading  work  on  railway  construction 
and  improvement  it  has  become  very  general  practice 
to  use  large  dump  cars  of  the  power-operated  side-dump 
type,  having  a  capacity  of  15  to  30  cu.yd.,  and  operated 
by  compressed  air  from  the  train-brake  system.  Equip- 
ment of  this  kind  is  used  largely  by  railways  and  con- 
tractors, and  while  its  main  purpose  is  to  remove  and 
dump  excavated  material  it  is  employed  also  to  carry 
ballast,  cinders,  material  for  concrete,  etc.  The  use  of 
power  operation  facilitates  the  work  and  reduces  the  labor 
cost. 

A  new  car  of  this  type  ( Fig.  1 ) ,  which  has  been  intro- 
duced recently,  has  some  special  features.  It  is  of  steel 
construction  throughout,  and  its  general  design  does  not 
differ  greatly  from  that  of  other  similar  cars.  The  under- 
frame  has  a  single  center  sill  (composed  of  a  pair  of  chan- 
nel?);  which   carries   the   bolsters   and   end   sills   and    is 


Fig.  1.    Side-Dump  C.vit  of  28-Yd.  C-\p-\('ity,  HaviixU 

THE  Locking  as  Well  as  tHe  DuiiPiNu  Meohanism 

Operated  by  Compre.ssed  Aih 

(Kilbourne   &  Jacobs   Mfg.    Co.,   Columbus,    Ohio,    builders) 

mounted  on  a  i^air  of  diamond-frame  trucks.  UiJon  the 
sill  are  pedestals  for  the  bearings  which  support  the 
car  body.  The  body  has  four  sills  of  steel  angles;  each 
end  is  formed  of  three  rows  of  steel  channels,  and  the 
sides  are  of  steel  plate,  while  the  floor  is  of  wood.  As 
is  usual  in  such  cars,  the  sides  are  not  attached  to  the 
body,  but  are  carried  on  iiinged  arms  so  arranged  that 
as  the  body  tilts  the  floor  falls  away  from  the  side.  With 
this  arrangement  the  flow  of  material  in  dumping  is  un- 
ol)structed. 

■  A  distinctive  feature  of  the  car  is  in  the  method  of 
applying  the  compressed-air  power  for  opiM-ating.  Cars 
of  this  type  are  operated  in  two  different  iiietkods:  (1) 
by  a  horizontal  cylinder  on  each  side  (placed  longitudi- 
nally or  transversely),  with  cables  led  to  the  sides  of  the 
body;  (3)  by  a  vertical  cylinder  on  each  side,  whose 
piston  thrusts  against  the  bottom  of  the  body.  It  is  this 
latter  method  which  is  employed  iii  the  new  car.    On  each 
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sido  oT  tln'  ct'iiU'r  sill,  at  tlu-  niifldio  of  its  k'iif;tii,  is  a 
vertiial  i yliiider  which  dumps  the  hody  and  oiierates  the 
locks  luildiiig  it  in  normal  position  on  tlic  frame.  The 
arrangement  is  shown  in  Fig.  2.  When  air  from  the  oar 
reservoir  is  admitted  to  the  cylinder  A,  the  stops  B  B  are 
raised  and  operate  the  locking  shaft  C.  The  piston  rod 
I)  rises  also,  and  after  the  locks  have  been  released,  its 
lever  connection  E  comes  in  contact  with  the  lug  or 
block  /'',  on  the  bottom  of  the  car  body,  and  tilts  the 
body.  The  cylinder  on  the  other  side  tiien  returns  the 
body  to  its  normal  position.  The  movement  of  the  body 
is  under  control,  and  it  can  be  tilted  slowly  .so  as  to  avoid 
severe  shocks,  which  is  a  desirable  feature  in  such  work 
as  dumping  from  temporary  trestles. 

Another  feature  is  the  locking  and  unlocking  of  the 
body  automatically  by  the  pneumatic  apparatus,  as  indi- 
cated above.  In  this  way  the  work  of  uncoupling  and 
coupling  side  chains  on  every  car  by  hand  at  the  dump- 


Half   Sec+ional   Elevation         Hal-f  Sectional  Elevation 
at  tgoking  Mechanism  at 'Operating  Cylinder 

Fig.  2.  Sectioxal  Elevations  of  Dump  Car.  Showing 
THE  Dumping  and  Locking  Mechanism 

ing  point  is  eliminated.  However,  some  makers  who  have 
locking  systems  i^refer  to  use  chains  to  secure  tlie  body 
to  the  underframe,  as  a  measure  of  safety,  since  the  acci- 
dental unlocking  and  dumping  of  a  car  in  a  train  while 
running  would  be  a  serious  matter  and  might  cause  de- 
railment, although  such  an  occurrence  is  improbable. 

In  the  new  cars,  those  of  the  larger  size  have  the  body 
locked  near  each  corner  (Fig.  2).  The  first  part  of  the 
stroke  of  the  operating  cylinder  causes  rods  to  engage 
arms  on  the  longitudinal  .shaft  C.  which  carries  at  each 
end  an  arm  G,  to  which  the  lock  block  E  is  attached.  The 
rotation  of  the  shaft  draws  back  this  lock  in  the  curved 
guides  ■/.  This  releases  the  locking  knuckle  K,  which 
engages  the  hinged  lever  L,  and  with  the  tilting  of  the 
car  body  the  chain  is  free  to  pull  the  lever  clear  of  the 
knuckle  as  it  swings  on  its  pivot  M.  As  the  body  comes 
to  its  normal  position,  the  lever  L  is  automatically  engag- 
■ed  with  the  locking  knuckle  K.    This  is  then  held  in  place 


by  tlie  lock  block  //  when  returned  to  poHition  \>y  the 
rotation  of  the  .shaft  as  the  pi(*ton  cotri|)lete8  its  return 
stroke.  It  will  be  seen  that  these  chains  nre  permanently 
attached,  and  have  not  to  be  coupled  and  unc^oupled  like 
the  safety  chains  noted  above. 

In  the  lighter  cars,  the  corner  locks  are  omitted,  but 
near  the  middle  of  the  car  there  are  two  transverse  lock- 
ing band.s,  semi-circular  in  form,  which  pa.ss  under  the 
center  sill  and  have  their  ends  attached  to  op[)ositc  sides 
of  the  car  body.  Notches  in  tht;  inner  face  of  caih  band 
engage  with  locking  dogs  operated  from  the  longitudinal 
shaft  already  mentioned. 

In  the.se  new  cars,  thereffjre,  the  car  l)ody  is  unlocked, 
(lumped,  righted  and  relocked  automatically  by  the  use 
of  air,  and  the  com])lete  operation  occupies  mudi  less 
time  than  when  chains  on  each  car  have  to  be  uncoupled 
and  coui)led  by  hand.  It  is  .stated  that  one  man  on  any 
car  of  a  train  can  control  the  operation  of  all  the  cars,  and 
can  dump  one  car  or  all  the  cars,  as  may  be  required. 
The  cars  can  be  unlocked  and  dumped  in  about  ten  sec- 
onds, and  righted  and  locked  in  the  same  time.  The 
reservoir  on  the  car  is  fed  from  the  train-line  of  the 
brake  system,  and  contains  a  supply  of  air  suthcicnt  to 
operate  the  car  several  times. 

As  to  the  i)erformance  of  these  cars,  we  are  informed 
that  a  railway  company  using  cars  of  20-yd.  normal  ca- 
pacity has  in  routine  service  handled  .30  cu.yd.  of  cin- 
ders per  car  in  a  10-car  train,  dumping  the  train  on  the 
high  side  of  a  curve  (using  75  lb.  pressure)  and  being 
ready  to  return  in  less  than  20  sec.  A  railway  contrac- 
tor with  a  train  of  20-yd.  cars  hauled  25  cu.yd.  of  stone 
per  car,  dumping  the  train  from  a  65-ft.  trestle  without 
causing  injury  to  the  trestle.  On  another  piece  of  rail- 
way work  a  10-car  train  averaging  280  cu.yd.  of  ma- 
terial is  hauled  an  average  of  three  miles  at  35  m.p.h.; 
and  is  then  dum.ped,  righted  and  .started  back  in  a  few 
seconds.  In  this  way  a  comparatively  small  amount  of 
equipment  is  required  to  serve  steam  shovels  which  are 
in  continuous  operation.  A  steel  company  has  handled 
1,500,000  cu.yd.  of  material  with  18  cars  in  .seven  mouths, 
working  13  hours  per  day,  or  about  440  cu.yd.  per  car  per 
day  (190  days). 

The  cars  are  built  to  conform  to  the  requirements  of 
the  Master  Car  Builders  Association,  so  that  they  may 
be  handled  in  regular  road  service.  The  large  cars  are  of 
20  cu.yd.  capacity,  level  full,  or  28  cu.yd.  maximum  load. 
They  are  32  ft.  long  over  couplers  and  weigh  about  47,- 
800  lb.  A  somewhat  lighter  car  is  of  IG  yd.  capacity  (23 
yd.  maximum).  These  cars  are  built  by  the  Kilbourne 
&  Jacobs  Mfg.  Co.,  of  Columbus.  Ohio. 

The  Tuolnmne  River  Water  RIehts  of  the  City  of  San 
Francisco  were  protected  by  Secretary  of  the  Interior  Lane 
shortly  after  coming  into  office  by  approving  maps  filed  by  the 
city  of  San  Francisco.  Secretary  Lane  has  notified  the  vari- 
ous parties  in  interest  that  further  than  this  he  would  let  the 
Hetch  Hetchy  matter  stand  as  left  by  ex-Secretary  Fisher, 
who  it  will  be  remembered  declined  to  grant  a  new  permit 
to  San  Francisco,  but  instead  insisted  that  the  city  should 
apply  to  Congress  for  the  rights  which  it  desired.  Secretary 
Lane  stated  that  he  thought  it  would  be  unbecoming  for  him 
to  grant  a  permit  in  face  of  the  denial  by  Secretary  Fisher, 
particularly  since  he  (Mr.  Lane)  has  been  the  original  attor- 
ney for  San  Francisco  in  this  very  matter  some  12  years  ago. 
Secretary  Lane  said  further,  however,  that  he  holds  the  same 
view  now  as  when  he  represented  the  city,  and  that  he 
would  feel  free  to  advise  Congress  to  the  effect  that,  in  his 
opinion,  the  highest  use  to  which  the  water  of  the  Tuolumne 
River  at  the  proposed  reservoir  site  at  Hetch  Hetchy  valley 
could  be  put  would  be  to  make  it  serve  the  purposes  pro- 
posed by  the  city  of  San  Francisco. 
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Construction  Work  in  Madison  Square 

Garden  for  an  Automobile 

Exhibition 

Madison  Square  Garden  in  New  York  City,  has  been 
for  many  years  the  place  of  hohling  those  exhibitions 
requiring  a  large  floor  area,  such  as  the  Horse  Show, 
the  Dog  Show,  the  Sportsmen's  Exhibition  and  the  var- 
ious automobile  shows.  The  building  has  been  so  long 
used  that  its  seating  capacity  and  decorations  are  much 
the  worse  for  wear.  These  conditions,  with  the  frequent 
need  for  providing  additional  floor  space,  have  made  it 
cu.«tomary  to  decorate  and  furnish  the  auditorium  espec- 
ially for  each  show. 

This  work  has  to  be  done  in  the  shortest  possible  time 
and  methods  have  been  developed  for  doing  the  work 
which  are  worthy  of  record.  The  accompanying  photo- 
graphs show  the  process  of  transformation  of  the  audi- 
torium, to  prepare  it  for  the  Automobile  Show  of  1912. 
They  have  been  furnished  to  us  through  the  courtesy 
of  M.  L.  Downs,  Secretary  of  the  National  Automobile 
Slijw  Committee  at  New  York  City,  and  W.  W.  Knowles, 
Consulting  Architect  for  the  New  York  Annual  Automo- 
bile Show. 

The  method  of  overcoming  the  limitations  of  the  Gar- 
den with  respect  to  space  available  for  exhibits  was  by 
building  out  temporary  extensions  to  the  balcony  and 
gallery.  The  skeleton  framework  for  these  extensions 
was  made  of  structural  steel;  the  floors,  railings,  stairs, 
etc.,  were  of  wood.  A  feature  which  adds  interest  to 
the  problem  is  the  limited  time  available  for  the  work. 
The  Show  opened  at  8  p.m.  Saturday  and  preparatory 
operations  started  at  the  Garden  on  the  second  Thurs- 
day preceding.  The  plan  of  the  work  is  to  first  get  all 
the  steel  erected  and,  as  soon  as  this  is  finished,  to  start 
putting  in  the  floors  of  the  extensions.  The  decorations, 
consisting  largely  of  burlap,  bunting,  and  compo-board 
paneling,  all  fireproofed,  are  started  as  soon  as  the  floor 
is  in  place. 

In  Fif.  1  are  shown  views  of  the  work  at  various 
stages.  The  first  view,  taken  Dee.  28,  1911,  illustrates 
the  condition  of  the  main  floor  and  balconies  at  the  be- 
ginning of  the  job.  In  the  second  view,  Dec.  30,  the 
oj)erations  have  progressed  to  a  point  where  the  struc- 
tural-steel framework  is  nearly  complete.  The  laying 
of  the  joists  for  the  floor  extensions  is  depicted  in  the 
third  view,  Jan.  1,  1912,  and,  in  the  next  one,  Jan.  2, 
these  extensions  are  shown  practically  completed.  The 
flnisiied  appearance,  after  the  decorations  are  hung,  is 
shown  in  the  filth  view,  Jan.  4.  The  last  view,  Jan.  6, 
shows  tile  exhibits  in  place,  preliminary  to  the  opening 
of  the  show. 

The  total  expense  in  preparing  the  auditorium  for  this 
exhibition  was  in  the  neighborhood  of  $80,000.  The 
erection  of  the  steel,  about  200  tons,  cost  about  $10,000. 
The  floor  extensions  required  500  M  ft.  b.m.  of  lumber 
and  cost  $20,000.  The  expense  of  the  decorations  was 
$40,000,  of  which  $7000  were  paid  for  the  big  center 
canopy  alone.  The  running  expenses  of  the  Show  itself 
were  about  $10,(»00.  The  fact  that  much  of  the  construc- 
tion work  was  done  on  overtime,  and  that  everything 
was  sacrificed  for  speed,  accounts  for  the  high  costs. 

Several  years  ago  the  Automobile  Show  required  only 
small  extensions  of  the  galleries  and  wood  framing  was 
used;  but  the  city's  building  code  requires  the  use  of 


steel  framework  for  the  present  larger  extensions  and  in- 
creased girder  spans.  This  work  was  done  for  the  1912 
Show  by  the  Grant  &  Ruhling  Co.,  of  New  York  City, 
on  a  contract  basis,  the  steel  being  furnished  by  them. 
The  first  Automobile  Show  for  which  this  system  of 
structural  steel  extensions  was  used,  was  held  several 
years  ago  and  this  company  (under  another  name)  sup- 
plied the  steel  and  did  the  erecting.  By  marking  the 
pieces  and  saving  them  from  year  to  year,  the  expense 
of  cutting  and  fitting  has  been  reduced  to  a  minimum 
and  the  erection  process  expedited.  As  a  result  of  these 
economies,  the  same  company  has  secured  the  contract 
for  this  steel  framing  each  year.  Their  scheme  of  car- 
rying out  the  erection  is  worth  brief  description. 

The  steel  is  brought  to  the  Garden  entrances  on 
trucks.  At  8  a.m.  the  doors  are  opened  and  the  rush 
begins.  The  trucks  are  unloaded  and  the  various  pieces 
placed  around  the  sides  of  the  arena,  as  near  as  possible 
to  where  they  are  to  go  up.  Two  hoisting  engines  are 
rigged  up  in  the  center  of  the  arena  and  hoisting  blocks 
are  swung  from  the  roof  trusses.  Under  the  direction 
of  a  general  foreman  and  four  gang  foremen,  two  gangs 
start  from  each  end  of  the  transverse  axis  of  the  Garden 
and  work  around  the  sides  toward  the  ends  of  the  longi- 
tudinal axis;  40  men  are  used  in  this  work.  This  plan 
has  been  found  to  be  the  most  economical,  considering 
both  time  and  cost.  Working  continuously  day  and 
night,  it  has  been  found  possible  to  finish  the  steel  erec- 
tion in  about  45  to  50  hrs. 

As  shown  in  Pig.  2,  the  column  footings  consist  of 
I-beam  grillages,  encased  in  concrete,  which  are  sunk  in 
the  earth  permanently,  with  their  top  faces  slightly  below 
the  level  of  the  main  floor  (some  of  the  grillages  are  be- 
low the  basement  floor  level).  The  main  columns  are 
8-in.  32-lb  Bethlehem  I-beams.  The  longest  girder  span 
measures  38  ft.  2  in.  and  for  this  span  and  the  others 
of  nearly  equal  length  24-in.  100-lb.  I-beams  are  used. 
The  shorter  longitudinal  spans  of  30  ft.  or  less  are 
bridged  with  24-in.  80-lb.,  and  20-in.  65-lb.  I-beams.  The 
inner  and  outer  row  of  columns,  spaced  a  maximum  of 
14  ft.,  are  cross-braced  by  pairs  of  5x3xi^-in.  angles.  This 
steel  framework  is  designed  for  a  maximum  combined 
live  and  dead  load  of  125  lb.  per  s(j.ft. 

Flooring 

The  floors,  rails  and  other  woodwork  were  put  in  by 
the  Elli.'ion  Construction  Co.,  of  New  York  City.  Im- 
mediately on  the  completion  of  the  steel  work  a  gang  of 
150  carpenters  began  work  on  the  floors.  Joists  of  3x12- 
in.  timber  on  16-in.  centers  were  first  put  in,  extending 
from  the  ])assagoway  out  to  a  point  9  ft.  4  in.  beyond 
the  outside  girder,  and  on  these  a  floor  of  3-in.  planking 
was  laid.  The  time  required  for  putting  in  the  flooring 
and  other  woodwork  was  about  two  days,  working,  as  with 
the  steel  erection,  continuously  day  and  night. 

DhcOKATIONS    and    O'l'IIKli    l"]Qrn'l[KNT 

The  decorations  were  designed  for  uniformity  and 
convenience  as  well  as  appearance.  The  name  placards 
were  all  of  one  style  ami  the  lettering  the  same  on  all. 
Exhibit  spaces  were  marked  by  corner  posts  with  illum- 
inated signs  all  on  the  same  pattern.  Hollow  cast-iron 
forms,  harmonizing  with  the  other  decorations,  were 
placed  around  the  columns.  A  better  idea  of  the  deco- 
rative effects  can  be  obtained  from  the  last  two  views  in 
Fig.  1,  than  can  be  given  by  mere  description. 
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Two  freight-elevators  were  erected  (and  later  removed) 
by  the  A.  B.  See  Co.,  of  New  York  City,  for  teTiporary 
use  only,  in  hoisting  the  exhibits  up  to  the  extensions  and 
down  again.  These  elevators  each  had  a  capacity  of  SOOO 
lb.  and  were  each  equipped  with  safety  clutch  and  elec- 
tric control.  They  were  driven  by  280-volt  compound 
direct-current  motors.     The  erection  of  the  two  eleva- 


FiG.   2.    Typical   Sectional   Elevation  of   One 

Side  of  Madison  Square  Garden  Showing 

THE  Steel  Framewokk  for  Extensions 

tors  was  carried  on  simultaneously ;  12  men  did  the  work 

in  about  30  hours.    Work  on  the  elevators  was  started  as 

soon  as  the  steel  frame  was  completed. 

It  is  of  interest  to  record  that  the  work  of  stripping 
tlie  Garden,  after  the  Show,  is  compressed  into  a  period 
of  less  than  24  hrs.  There  is  more  or  less  rapid  action 
visible  in  the  preparatory  work,  but  the  dismantling 
process  represents  the  superlative,  in  the  line  of  quick 
work. 

C'ontravtH   Antedatlne   the    KMtabllMhineiit    of   Public-Utility 

regulation  cannot  stand  in  the  face  of  the  present  powers  of 
a  commission  under  the  constitution  and  the  public  utilities 
act,  according  to  a  decision  of  the  Railroad  Commission  of 
California,  now  clothed  with  all  usual  powers  for  the  regula- 
tion of  public  utilities  of  the  state.  The  case  is  that  of  the 
city  of  Palo  Alto  against  the  J'alo  Alto  Gas  Co.  A  rate  of 
$1.50  per  1000  cu.ft.  of  manufactured  gas  was  complained  of 
as  being  unreasonable.  This  gas.  it  appears,  was  purchased 
from  the  I*aciflc  Gas  &  Electric  Co.  at  a  price  equal  to  50% 
of  the  gross  income  from  its  sale  under  a  contract  made  in 
l!i05  for  a  term  of  10  years.  The  local  gas  company  acts  as 
distributor  only.  The  gas  is  made  23  miles  from  the  city 
and  other  communities  along  the  line  are  served  by  the  same 
pipe  line.  As  a  result  of  Investigations  and  hearings,  the 
commission  found  that  the  cost  of  manufacture,  transmission 
and  distribution,  including  8%  on  the  value  of  used  and  use- 
ful property,  was  $1.19  per  1000  cu.ft.  In  declaring  the  con- 
tract by  which  gas  was  purchased  void,  where  in  conflict  with 
the  findings  of  the  commission,  the  report  notes  that, 
unless  the  action  they  take  In  this  case  is  possible,  any  utility 
by  entering  into  contract  with  third  parties  for  the  sale  of 
Its  commodity  would  nullify  the  police  powers  of  the  state 
to  supei-vlse   and    regulate  its   public   utilities. 

In  fixing  the  rate  for  this  service  the  commission  holds  that 
It  should  be  at  least  the  average  which  Is  earned  by  other 
classes  of  business  of  the  same  degree  of  risk  in  that  com- 
munity. The  commission  announces  that  It  mjist  be  liberal, 
lest  too  strict  a  i>ollcy  should  turn  capital  Into  other  fields, 
while  California  needs  development  of  Its  utilities.  At  the 
same  time.  It  warns  all  that  great  care  must  be  taken  not  to 
permit  the  Inflation  of  property  values  especially  with  regard 
to  "going  concern." 


Steel  in  Mine  Construction* 

By   Carl   ScHoi.zf 

Up  to  a  comparatively  short  time  ago,  wood  was  used  en- 
tirely for  the  construction  of  coal  tipples,  head  frames  and 
buildings  on  the  surface;  the  only  metal  used  was  for  the 
screens,  which  were  of  simple  design  and  usually  only  pro- 
vided for  one  separation.  Wooden  tipples  are  no  longer  built, 
except  for  very  small  country  mines,  and  steel  and  con- 
crete are  used  almost  exclusively  for  the  surface  plants. 

.STEEL    FOR    COAL    TIPPLES 

The  earlier  steel  tipples  were  imitations  of  the  wooden 
structures,  and  were  much  too  heavy.  Usually  12-in.  double 
channel  columns,  elaborately  laced,  were  used  to  take  the 
place  of  12-in.  square  timbers,  and  this  made  the  cost  so  high 
as  to  prevent  extensive  adoption  of  steel.  With  modern  en- 
gineering, however,  a  properly  designed  steel  tipple  is  no 
more  expensive  than  a  wooden  tipple  of  equal  strength,  and 
has  so  many  advantages  that  there  can  be  no  question  of 
the  advisability  of  the  use  of  steel.  The  elimination  of  fire 
risk  alone  is  of  much  importance.  Steel  tipples  furnish  the 
advantage  of  placing  the  supports  some  distance  away  from 
the  shaft,  and  the  A-frame  type  is  extensively  used.  With  a 
tipple  of  this  design  the  wear  of  the  shaft  lining  does  not 
affect  the  structure,  because  the  supports  are  some  distance 
from  the  side  of  the  shaft,  and  caving  would  not  affect  the 
supporting  foundations.  For  fireproof  shafts,  the  three-leg 
tipple  can  be  used  advantageously  and  at  a  minimum  cost. 

Within  the  last  two  years  the  writer  developed  two  new 
mines,  each  of  which  will  have  a  life  of  approximately  ten 
years.  One  was  a  shaft  mine  and  was  equipped  with  a  steel 
tower,  with  bolted  connections,  so  that  after  extraction  of  the 
coal  it  can  be  taken  down  and  removed  to  another  location. 
The  second  mine  was  a  slope,  and  a  timber  tipple  was  erected, 
since  this  is  expected  to  be  the  last  slope  mine  which  the 
company  will  develop,  and  there  would  be  no  further  use  for 
the  bents.  But  13  months  after  this  mine  began  operation 
the  tipple  was  destroyed  by  fire,  and  the  resultant  losses 
would  have  paid  for  the  steel  construction  even  though  it 
would  have  been  wasted  entirely  after  the  "extraction  of  the 
coal  at  this  locality. 

STEEL  IN  SHAFT  LINING 

Fireproofing  of  shafts  is  regarded  as  important  for  safety, 
and  many  state  laws  require  such  construction.  In  large  and 
important  mines  a  permanent  shaft  lining  is  desirable  on  ac- 
count of  the  elimination  of  interference  in  operation  due  to 
repairs.  Steel  frames  similar  in  design  to  wooden  sets  for 
two-  and  three-compartment  shafts  have  been  installed  with 
steel  sheeting  as  lagging.  This  construction,  however,  is 
very  expensive.  A  modified  design  of  a  steel  shaft  lining  has 
been  designed  by  the  author  and  installed  at  shaft  No.  1  of 
the  Consolidated  Indiana  Coal  Co.,  Dallas,  Iowa.  In  this 
design  the  principal  members  are  placed  vertically,  instead 
of  horizontally,  as  in  the  use  of  timber.  Eight  I-beams  are 
used;  four  near  the  outside  corners  of  the  cages;  two  in  the 
center  of  the  cages,  to  which  the  buntings  are  fastened,  and 
two  on  the  sides,  to  which  the  outside  guides  are  fastened; 
this  makes  a  shaft  of  elliptical  shape.  The  height  of  the 
I-beams  ultimately  forms  the  thickness  of  the  concrete  lining. 

In  sinking,  the  I-beams  are  fastened  together  on  the  out- 
side at  intervals  of  5  ft.,  with  curved  angle  Irons  bolted  to 
the  flanges,  and  thin  lumber  lagging  is  used  to  prevent  the 
caving  of  material.  When  the  bottom  of  the  shaft  is  reached, 
the  concrete  is  put  in  from  the  bottom  to  the  top  by  clamping 
short  form  panels  to  the  inside  flanges  of  the  I-beams. 
These  inside  forms  are  made  from  3  to  5  ft.  high.  Ordinarily 
two  sets  are  sufficient  to  allow  of  continuous  concreting,  and 
are  used  alternately.  In  the  Dallas  shaft  this  wall  is  7  in. 
thick,  and  the  outside  lagging  was  left  in  place,  with  open- 
ings at  intervals  to  permit  the  concrete  to  tie  firmly  into  the 
rock    surrounding    the    steel    frame. 

The  advantage  of  this  steel  and  concrete  combination  is 
that  the  steel  can  be  put  in  with  very  little  expense  and 
without  requiring  skilled  labor.  Sections  are  bolted  together 
with  splice  plates.  Each  section  is  made  self-supporting  by 
having  a  brace  riveted  to  the  outside  of  the  I-beam,  which 
rests  in  the  rock  or  is  supported  by  a  shore  or  prop  safely 
embedded  in  the  shaft  wall.  By  this  means  not  much  atten- 
tion need  be  given  to  the  plumbing  of  the  shaft  as  it  goes 
down,  because  the  steel  frames  can  be  shifted  to  the  proper 
position  when  the  concrete  Is  to  be  placed.  .  The  old  mi'thod 
of  putting  in   concrete  shafts  by   the   use   of  wooden   forms  is 


•Abstract    of    a    paper    read    at    the    Mining    Conference,    at 
the  University  of  Illinois.   Urbana,   111.,  May   fl,   10,   1913. 
tPresldent,   Coal  Valley  Coal   Co.,   Chicago. 
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complicated  and  requires  much  skilled  labor  and  InvolvcH 
delay,  because  the  forms  must  bo  very  carefully  set  before 
the  concrete  Is  poured  In  order  to  have  the  required  allKn- 
ment  for  guides  and  buntlnnH. 

In  the  Dallas  shaft  the  vertical  I-beams  were  made  In  IB- 
ft.  sections,  and  in  soft  material  a  blind  rlnif  (slightly  larKei 
than  the  completed  shaft)  was  used  to  permit  lacRlnR  down 
to  the  very  bottom  of  the  excavation.  Whenever  the  propel- 
depth  was  reached  and  a  permanent  steel  frame  was  installed 
the  temporary  rings  were  removed  and  the  lagging  adjusted 
itself  to  the  permanent  bolts.  The  weight  of  material  In  this 
construction,  including  45-lb.  steel  rails  for  guides  and  V4-ln- 
reinforcement  rods  (I  In.  apart.  Is  about  M'la  lb.  per  foot  of 
shaft,  and  is  less  costly  than  thi-  amount  of  lumber  required 
for  the  same  strength. 

STEEL  IN  MINE  WORKINGS 
In  the  mine  workings  proper  much  steel  is  used  for  vari- 
ous purposes.  With  the  increased  weight  of  cars  and  motive, 
power  the  important  entries  are  now  laid  with  50-  and  60-lb. 
steel  rails,  in  stone  ballast.  Steel  ties  are  becoming  quite 
popular.  At  first  thought  the  expense  seems  prohibitive,  con- 
sidering that  a  steel  tie  for  36-in.  gage  costs  about  S.'ic., 
against  a  wooden  tie  costing  about  7c.  or  Sc.  But  the  saving 
in  wages  and  the  reduced  number  of  ties  required  makes  the 
steel  tie  more  economical  under  certain  conditions.  W'here 
the  mine  bottom  is  hard,  steel  ties  can  be  spaced  from  4  to  6 
ft.  apart,  enabling  the  base  of  the  rail  to  rest  on  the  floor 
and  thus  carry  the  load.  The  ties  principally  prevent  the 
spreading  of  the  track.  The  reduction  In  height  required  Is 
of  importance  in  low  seams,  and  the  ability  to  use  steel  ties 
over  and  over  again  with  very  little  cost  for  recovery  makes 
the  steel  ties  economical. 

Steel  I-beams  have  been  used  for  many  years  around  shaft 
bottoms  and  on  partings  where  wide  entries  have  to  be  main- 
tained. The  use  of  specially  made  steel  props  and  crossbars 
is  of  more  recent  adoption.  Special  H-beam  sections  have 
been  made  and  found  to  be  economical  under  certain  condi- 
tions. The  greater  strength  of  steel  results  in  the  use  of 
smaller  sizes,  which  require  less  excavation  for  the  same  fin- 
ished clearance,  and  the  saving  of  wages  in  bolting  these  sets 
together,  as  compared  with  the  costly  preparation  of  timber, 
brings  down  the  first  high  cost  of  the  steel  frames.  The 
rapidly  increasing  cost  of  timber  and  the  damaging  effect  of 
mine  air,  which  results  in  dry  rot.  warrants  the  investigation 
of  these   frames   in   many   localities. 


Concrete  in  Mine  Construction  * 

By  a.  F.  ALLARuf 

Within  the  last  few  years  many  important  advances  have 
been  made  at  the  modern  coal  plant  in  the  use  of  concrete 
for  buildings,  shaft  lining,  walls  and  construction  inside  of 
the    mine. 

The  growing  scarcity  and  steadily  increasing  cost  of  large 
size  timbers  for  inside  mine  construction  makes  concrete  a 
welcome  •substitute,  not  only  for  new  work,  but  for  the  re- 
newal of  wooden  structures.  The  stability,  permanence  and 
fireproof  qualities  amply  compensate  for  the  increased  first 
cost. 

CONCRETE   LINING   FOR   SHAFTS 

The  adaptability  of  concrete  for  this  class  of  work  is  well 
recognized,  ju-Iging  by  the  large  number  of  concrete  shafts 
now  being  constructed.  In  fact,  we  have  hoisting  and  ventil- 
ating shafts  complete  from  top  to  bottom  without  a  piece  of 
timber;  the  lining  walls,  cross-buntons,  and  division  wall  of 
the  air  compartment  are  of  concrete,  while  the  guides  and 
stairways  are  of  steel.  The  method  of  sinking  mine  shafts 
through  soft  and  water-bearing  strata  by  means  of  the  con- 
crete caisson  with  a  steel  cutting  edge  or  shoe  has  come 
into  extensive  use.  By  reason  of  its  weight,  penetration  to 
great  depth  is  possible,  rapid  progress  is  made  in  sinking, 
the  flow  of  water  met  with  is  reduced,  and  a  great  saving  in 
cost  of  labor  and  material  is  obtained  by  the  omission  of 
timber   curbing. 

The  cost  per  vertical  foot  of  a  completed  concrete-lined 
shaft  is  about  33%  more  than  that  of  the  wooden  structure. 
This  is  the  first  cost  only,  for  after  a  few  years  time  the  re- 
newal  of  timbers  would  be  necessary  in  the  latter. 

There  are  numerous  designs  for  concrete  shafts,  including 
rectangular,  circular,  elliptical,  and  straight  sides  with  cir- 
cular end  walls.  The  last  is  a  very  economical  section, 
utilizing   the   end   spaces   for   pipeways   or   stairways   and    re- 


*Abstract  of  a  paper  read  at  the  Mining  Conference  held 
at  the  University  of  Illinois  on  May  10  in  connection  with 
the    dedication    of   the    Mining   Laboratory. 

tChief   Engineer,   Bunsen   Coal   Co.,   Danville.    111. 


<luilng  lo  a  minimum  the  excavation  and  concrctii  yardUKU' 
The  circular  end  wallH  have  great  HtrenKth  to  rc-HlHt  tho 
strata  and  wati'r  preHHureH,  forming  a  eontlnuouM  concrete 
arch  from  top  lo  bottom:  the  hIcIi'  wall  preHHun^ii  are  tukin 
care  of  by  the  thleknesH  of  the  concrete  lining,  depenillng 
upon  the  nature  and  depth  of  strata  penetrated,  fjenerally  a 
Helf-suHtulnlng  material,  Much  aH  rof;k.  Hiate  or  good  Hhule, 
ri-qulres  a  wall  fi  to  0  In.  thick,  which  Ih  HUtllclent  for  Ihu 
anchorage  of  the  bunions.  A  heavy  (Ire-clay  or  wi!t-*and 
seam   would   rirquire  a   much   thicker  wall. 

In  the  Western  Iron  and  coal  dlstrlctH,  a  number  of  rein- 
forced-concrete  shafts  have  been  sunk  through  quIekHanrl  in 
water-bearing  ground  by  means  of  the  pneumatic  calMKon  or 
compresHed-iilr  system.  This  has  proved  effeetlv"-  In  obtain- 
ing dry  shaft  walls  and  In  making  a  water-tight  Joint  when 
the  concrete  caisson  reaches  the  bed  rock.  Air  pressure  is 
maintained    until    the   concrete    has   set. 

SH.VFT  BOTTOMS  (JF  CONCRETE 
The  construction  of  shaft-bottom  landings  of  plain  and 
reinforced  concrete  Includes  the  single-  or  double-track  en- 
try, providing  storage  room  for  loaded  cars,  space  for  empty- 
car  lift  back  of  the  shaft,  and  room  for  empty-car  stor- 
age track,  together  with  the  necessary  chutes.  For  this 
work.  I  have  used  three  different  designs  In  concrete  con- 
struction for  supporting  side  walls  and  mine  roof  which 
have  to  bear  excessive  loads  and  sustain  the  crushing  effect 
induced    by   the   displacement   of   the    roof   strata. 

The  first  is  the  rectangular  section  supporting  I-beams 
on  concrete  side  walls  and  covering  with  relnforced-concrete 
slabs,  3  to  4  in.  thick.  The  depth  of  beam  Is  usually  6  or 
8  in.  for  single-track  span  and  12  to  IS  In.  for  double-track, 
the  size  and  weight  of  beams  selected  depending  upon  the 
nature  and  condition  of  the  roof.  I  have  placed  the  beams  on 
4-ft.  centers,  covered  with  slabs  2  ft.  wide.  The  second  de- 
sign is  the  poured  concrete  arch  with  concrete  side  walls. 
The  third  design  is  the  concrete-block  arch,  composed  of 
plain  concrete  blocks  previously  molded  In  steel  forms  with 
Joints  cut  on  true  radial  lines.  The  blocks  are  laid  up  In 
the  arch  crown  from  each  side  wall,  with  cemented  Joints, 
and  are  supported  on  a  light  frame  template  until  the  key 
piece  is  placed,  and  one  section  of  the  ring  Is  completed. 
Provision  is  made  in  molding  to  provide  blocks  of  different 
lengths  for  breaking  joints  on  the  alternate  courses.  Blocks 
6  in.  thick  for  single  and  8  in.  for  double-track  spans  and 
about  18  In.  long  make  a  convenient  size  for  the  men  to 
handle.  This  method  of  arch  construction  Is  considerably 
cheaper  than  the  solid  poured  section,  for  it  eliminates  the 
cost  of  expensive  forms  and  time  necessary  for  the  trans- 
porting and  placing  of  the  wet  mixture.  The  rectangular 
section  is  convenient  at  the  back  of  the  shaft  where  It  Is 
necessary  to  provide  clearance  room  for  empty-car  lift  and 
where  going  up  into  the  root  with  an  arch  of  large  span 
would    prove    expensive. 

The  poured  arch  section  is  generally  adopted  for  a  dis- 
tance of  10  to  15  ft.  on  each  side  of  the  shaft,  the  work  con- 
necting into  and  supporting  the  shaft  walls.  The  continua- 
tion of  arch  with  concrete-block  construction  for  the  main 
landing  and  empty  runarounds,  makes  an  ideal  and  fireproof 
shaft    bottom. 

The    Operation    of   the    Chicago    l^levated    RalUvayH   as    one 

complete  system,  with  through  routes  and  through  trains,  is 
being  demanded  by  the  city  as  a  means  of  increasing  the 
traffic  capacity  and  relieving  the  very  serious  congestion  of 
the  terminal  loop.  The  four  original  companies  have  been 
consolidated  and  are  controlled  by  a  single  company  with  one 
set  of  oHlcers,  but  they  are  still  operated  as  distinct  units. 
Separate  fares  are  charged  and  there  are  no  transfers,  so  that 
passengers  having  to  use  two  of  the  connecting  lines  have 
to  pay  two  fares.  The  trains  of  the  four  lines  enter  the 
terminal  loop  at  different  points,  and  each  train  passes  en- 
tirely around  the  loop,  leaving  it  at  the  same  point  at  which 
it  entered.  The  number  of  trains  is  so  great  during  the  busy 
hours,  and  the  delays  at  the  stations  and  junctions  are  so 
numerous,  that  the  speed  is  extremely  slow,  thus  cutting 
down  the  average  speed  between  outlying  stations  and  points 
on  the  loop.  It  has  long  been  urged  that  the  use  of  the  loop 
as  a  universal  terminal  should  be  abandoned,  through  trains 
being  run  between  the  north  and  south  sections  of  the  city, 
while  trains  entering  from  each  of  the  two  west-side  lines 
could  pass  around  a  portion  of  the  loop  and  depart  over  the 
other  line.  A  few  structural  changes  would  be  necessary  to 
change  the  present  track  connections,  and  as  two  of  the  lines 
run  on  the  left-hand  system  their  car  equipment  would  re- 
quire some  changes  to  adapt  it  to  right-hand  running.  The 
railway  company,  however,  seems  disinclined  to  make  the 
changes  in  operation  unless  the  city  grants  certain  conces- 
sions. 
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Direct-Lift  Drawbridges  without  Cables 


SYNOPSIS — The  two  articles  following  describe  differ- 
ent designs  for  a  new  type  of  drawbridge  in  which  the 
span  is  raised  vertically  but  without  the  aid  of  cables 
either  for  the  operating  system  or  the  counterweight  sys- 
tem. The  operation  is  by  rack-and-pinion  gearing,  and 
the  counterweights  are  carried  by  lever  systems,  attached 
to  the  lift  span  and  pivoted  over  the  towers.  Some 
bridges  of  this  type  are  already  under  construction,  and 
the  articles  describe  several  modifirations-  of  the  general 
design,  adapted  to  meet  varying  conditions. 

Within  the  past  few  years  the  vertieal-lift  type  uf 
drawbridge  has  been  regarded  with  some  favor,  and  a 
number  of  bridges  of  this  type   (large  and  small)   have 
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been  built  for  both  railway  and  highway  purposes.  Up 
to  the  present  time  all  these  bridges  have  been  operated 
by  cables  and  winding  drums,  the  moving  span  being 
balanced  by  counterweights  suspended  from  other  cables. 
All  these  cables  pass  over  sheaves  on  the  top  of  high 
towers  erected  on  the  piers  or  abutments  of  the  lift  span, 
and  between  which  the  span  moves.  Therp  are  certain  ob- 
jections, however,  urged  against  the  cable  system  of 
operation,  such  as  the  possibility  of  breakage,  the  cost 
and  trouble  of  renewing  the  cables,  the  adjustment  for 
stretching,  and  the  general  care  of  the  cables  and  sheaves. 
To  avoid  these  objections,  a  direct-lift  type  of  bridge 
has  been  designed,  in  which  the  operation  is  effected  by 
pinions  engaging  with  vertical  racks  on  the  tower  posts, 
while  the  counterweights  are  carried  by  lever  systems. 
Lift  bridges  of  this  type  have  been  invented  and  patented 
by  J.  B.  Strauss,  engineer,  of  Chicago,  and  the  Strauss 
Bascule  Bridge  Co.  already  has  contracts  for  the  design 
of  some  of  these  structures.  The  general  type  is  capable 
of  various  modifications  to  meet  special  conditions. 

Among  tiie  advantages  claimed  is  the  fact  that  the 
support  of  the  lift  span  at  points  between  its  ends  re- 
duces the  dead-load  stresses  and  permits  erecting  the 
span  in  the  open  position  when  necessary  without  the 
use  of  falsework.  This  would  avoid  the  trouble  of  build- 
in?  the  span  at  a  distance  from  the  site  and  then  float- 
ing it  into  position,  or  handling  it  in  similar  ways.  In 
such  case,  the  hanger  jmints  may  be  used  as  points  of 
support  from  whicii  the  trusses  are  built  out  as  canti- 
levers until  tiiey  meet  and  are  connected  at  the  center. 


Operating  Machinery 

The  bridge  is  operated  by  spur  pinions  on  the  lift  span 
which  gear  with  vertical  racks  on  the  tower  posts.  The 
racks  may  be  on  the  inside  or  outside  face  of  the  post, 
according  to  the  detail  requirements  in  each  case.  Fig.  ] 
shows  the  arrangement  of  the  machinery  on  the  Arkansas 
River  bridge,  the  racks  in  this  case  being  on  the  outer 
sides  of  the  posts.  The  25-hp.  motor  drives  a  cross-shaft 
.1,  on  which  are  mounted  three  bevel  gears.  Two  of 
these  are  bevel  pinions,  B,  B,  driving  short  individual 
countershafts  C,  C.  These  carry  spur  pinions  wliich 
drive  the  operating  shafts  D,  D,  on  which  latter  are  the 
rack  pinions.  The  third  bevel  gear  on  the  cross-shaft  en- 
gages with  the  pinion  of  a  vertical  shaft  (on  the  center 
line  of  the)  bridge)  having  a  capstan  head,  for  operating 
the  bridge  by  hand.  The  motor  and  gears  are  in  dupli- 
cate at  each  end  of  the  bridge,  and  to  insure  uniform 
action  two  of  the  countershafts  are  connected  by  a 
longitudinal  equalizing  shaft.  On  this  last  is  a  motor- 
driven  emergency  brake,  vhich  will  check  the  motion  in 
case  of  any  accident  to  the  counterweight  system. 

In  this  bridge,  the  245-ft.  lift  span  vill  weigh  about 
oOO  tons,  and  can  be  raised  or  lowered  bv  the  machinerv 
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in  about  one  minute,  or  by  hand  in  about  5(1  minutes. 
The  ratio  of  the  gearing  is  as  follows: 

Pitcl.  ciiani.  Width  i>f  fnc(' 

No.  of  teeth  in  Pitch  in. 

Motor  pinion IS  l.'>   1 1  3i  d.p.  31 

Cross-shaft  Rear 1211  :ili  ml  3}  d.p,  3\ 

Cross-shaft  bevel  pinions.  . .                  2(1  1(10(1  2    dp.  4 

Clounter.shaft  bevel  Kcar (id  3(1(10  2    d.p.  4 

Countershaft  pinions 1.5  .s  3(i  IJ  in-  3i 

GperatinK  shaft  spur  near.  ..  .              .52  29  (HI  liin.  3) 

Opcraline  pinion 1.5  1194  2j  in.  Oj 

OperatinK  rack 240  2  j  in.  3i 

Bevel  pinion  on  hand  shaft..                Ifi  12  72  2j  in  3J 

Bevel  near  on  cross  shaft 24  1(1  OS  2!  in  3i 

Counter wicKiirr   System 

While  llic  operation  of  the  bridge  by  riick  mikI  pinion 
is  extremely  simjile,  the  countcrbalMiicing  of  tlu'  span 
in  all  positions  is,  at  first  sight,  more  invohcd.     The  ar- 
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raiisrenu'iit  of  the  counterwciijht  system  is  shown  in  Fig. 
a.  Upon  the  tower  or  bent,  i.s  earrieil  a  rockinj^  counter- 
weight truss  ABC,  supported  by  the  trunnion  pin  D  at 
the  top  of  the  tower.  The  rear  end  of  the  truss  is  at- 
tai-hed  to  the  lower  p:irt  of  tiie  lounterwciglit,  E,  wiiiic 
the  forward  end  is  attached  to  a  vertical  hanger  /''.  The 
lower  end  of  the  hanger  is  attached  to  the  bridge  s|ian  at 
G,  and  its  upper  end  is  attached  to  a  link  //-./,  whose 
rear  end  is  attached  to  the  upper  ])art  of  the  c(uinter- 
weight  E.  Part  of  the  wciijiit  of  the  link  is  carried  by 
a  vertical  strut  A',  pivoted  to  the  link  and  to  the  trun- 
nion pin  of  the  truss  at  I>. 

Thus  the  counterweight,  truss,  hanger  and  link  form 
a  jointed  frame,  which  is  so  ])roportioncd  as  to  meet  the 
requirements  for  perfect  balance  as  follows:  (1)  That 
for  all  positions  of  the  lift  span  the  sum  of  the  moments 
of  all  the  forces  aiiout  point  I)  (the  trunnion  at  the 
head  of  the  tower)    must  equal  zero;   (2)     the  moment 

,,  ^         ,  ■    ,,    D-  DOTTED  UNCS  INDICATE 

.-Upper  Counterweight  Pm  g^ip^^  m fully  open 
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span  of  the  bridge)  is  repreHented  by  a  combined  rail- 
way and  highway  bridge  over  tiie  .\rkaiiBaH  Kiver  near 
Pine  HlulT,  Ark.  This  bridge  will  carry  a  Htoam  rail- 
way and  clecti'ic  railway  (on  one  tni'k),  with  two  road- 
ways and  two  sidewalks,  outside  of  the  trusses.  It  will 
have  si.x  through-truss  s])ans  of  tVy  ft.  and  an  end  Hpan 
of  140  ft.,  besides  long  trestle  a[)i)roache.s.  As  built, 
the  first  245-ft.  .sjjan  will  be  a  lift  s])an  on  the  Straufw 
system,  with  towers  carried  by  the  piers  and  the  end 
j)anels  of  the  adjacent  spans.  The  lifted  weight  will 
be  500  tons.  The  maximum  lift  is  50  ft.,  giving  a  clear 
lu'adway  of  about  00  ft.  above  high  water. 

Should  the  channel  shift  from  its  present  location,  the 
towers  and  the  ojierating  and  counterweight  mechanism 
can  readily  be  moved  to  any  one  of  the  other  spans.  To 
provide  for  such  a  change,  the  towers  are  so  maile  that 
they  can  be  disconnected  at  the  top  chords  and  moveil 
along  these  chords  which  would  serve  as  a  track.     To  fa- 
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Fig.  3.    Dikect-Lift  Span  of  Combined  Railway  and  Highway  Bridge  ovek  the  Fraser  River  :  Grand 

Trunk  Pacific  Rt. 

(Strauss  Bascule  Bridge  Co.,  Designer,   Canadian  Bridge  Co.,  Contractor.) 


of  the  counterweight  about  the  point  A  (at  the  counter- 
weight end  of  the  rocking  truss)  must  be  equal  and 
opposite  to  the  combined  moments  of  the  lift  span,  hanger 
and  link  about  the  point  C  (at  the  bridge  end  of  the 
rocking  truss).  With  this  system  the  bridge  is  balanced 
in  all  positions,  and  the  main  trunnion  reaction  on  the 
post  of  the  tower  or  bent  is  constant  and  always  verti- 
cal. 

This  type  of  bridge  lends  itself  especially  to  cases  where 


cilitate  this  a!.<o,  the  counterweights  are  made  in  blocks 
of  such  size  as  to  be  handled  by  one  man,  so  that  they 
can  be  removed  and  replaced  readily  when  it  is  neces- 
sary to  shift  the  towers.  That  such  a  movement  is  not 
improbable  is  shown  in  an  article  on  drawl)ridges  by  C. 
E.  Smith,  in  our  issue  of  Jan.  23,  1913.  This  referred  to 
two  other  bridges  over  the  Arkansas  River  in  which  pro- 
vision is  made  for  the  shifting  of  the  navigable  channel, 
and  the  article  referred   also  to  the  advantages  of  the 


a  fixed  span  has  to  be  converted  to  a  draw  span.     Theses^ vertical-lift  type  of  drawbridge  under  such   conditions 
cases  may  arise  from  the  development  of  navigation  on 
•n  stream  crossed  by  a  fixed  bridge,  or  by  the  shiftmg 
of  the  navigable   channel   from  the  original  draw  span 
to  one  of  the  fixed  spans  (as  sometimes  occurs). 

Arkansas  River  Bridge 

The  second   case    (or  the  possible  necessity   of  shift- 
ing the  draw  span  from  its  original  location  to  another 


The  Roemheld  Construction  Co.,  Chicago,  has  the  con- 
tract for  the  Pine  Bluff  bridge. 

RTEiLAfooM  Creek  Bridge 

This  direct-lift  bridge  is  to  be  built  to  carry  the 
Xorthern  Pacific  Ry.  over  Steilacoom  Creek,  near  Ta- 
coma.  Wash.  It  will  be  a  double-track  riveted  pony- 
truss  lift  span  of  96  ft.,  with  trestle  approaches.    An  un- 


1170 


E  X  G  I  X  E  E  R  I  y  G     X  E  W  S 


Vol.  69.  Xo.  23 


usual  feature  in  this  case  is  that  the  towers  are  con- 
nected by  overhead  struts,  for  the  reason  that  they  arc 
carried  only  by  the  piers  and  cannot  be  braced  from 
the  trestle.  The  lift  in  this  case  is  about  43  ft.  6  in., 
giving  a  clear  headway  of  50  ft.  with  the  bridge  raised. 
The  lifted  weight  will  be  155  tons.  The  American  Bridge 
Co.  has  the  contract  for  this  bridge- 

Fbasfk  River  Bridge 

For  the  channel  span  of  the  combined  railway  and 
highway  bridge  to  be  built  by  the  Grand  Trunk  Pacific 
Ry.  over  the  Eraser  River  near  Fort  George,  B.  C,  the 
Strauss  direct-lift  system  has  been  adopted.  This  lift- 
span,  shovm  in  Fig.  3,  will  be  a  100-ft.  riveted  through- 
truss  span,  with  towers  supported  on  the  piers  and  ad- 
jacent fixed  spans.  It  will  carry  a  single  track  line  and 
two  12-ft.  roadways.  The  weight  of  this  span  will  be 
about  200  tons.  Its  lift  will  be  about  40  ft.,  giving 
a  clear  headway  of  50  ft.  when  raised. 

The  Canadian  Bridge  Co.  has  the  contract  for  the 
superstructure  of  this  bridge.  A  duplicate  of  this  struc- 
ture will  be  built  over  the  Xechako  River  for  the  same 
railway. 

Propo.sed  Modified  Designs 

Several  designs  have  been  prepared  to  adapt  this  type 
of  bridge  to  meet  special  conditions.  One  of  these  pro- 
vides for  a  much  greater  lift  than  those  mentioned  above, 
and  is  a  design  for  a  double-deck  (street  and  elevated 
railway)  bridge  over  the  Chicago  River  at  Lake  St. 
The  lift  would  be  about  104  ft.,  giving  a  clear  headway 
of  120  ft.  with  the  bridge  raised.  This,  together  with 
the  great  weight  to  be  carried,  would  necessitate  heavier 
towers,  and  each  of  these  is  designed  as  a  four-post 
braced  tower  on  cylinder  piers.  The  .span  would  be  244 
ft.  c.  to  c.  of  piers  (200-ft.  channel)  and  the  weight  of 
lift  span  about  930  tons.  Another  design  for  this  bridge 
provides  for  its  operation  from  one  tower  only,  the  span 
length  being  218  ft.  and  the  lifting  or  hanger  attachment 
being  near  the  center  of  the  span.  This  would  weigh 
about  660  tons. 

In  another  design,  proposed  for  the  12th  St.  bridge 
over  the  Chicago  -River,  the  counterweight  trusses  form 
part  of  a  suspension  system,  from  which  the  live  load  is 
carried.  Tlie  connections  at  the  hangers  would  permit 
their  movement  without  disengagement  from  the  suspen- 
sion truss.  This  design  is  said  to  be  specially  adapted  for 
bridges  of  ornamental  character. 

In  bridges  with  the  floor  high  above  water  level,  yet 
not  sutficiently  high  for  navigation,  the  counterweight 
system  may  be  mounted  beneath  the  level  of  the  lift 
span.  The  same  arrangement  may  be  applied  also  for 
canal  bridges,  where  space  is  limited  and  the  lift  is 
small.  In  this  latter  case,  the  counterweight  system  is  ar- 
ranged to  bo  mounted  in  masonry  pits  below  the  ground, 
with  the  counterweight  tru.s.ses  placed  at  right  angles  to 
the  line  of  the  bridge.  For  such  bridges,  stairs  may  be 
erected  on  the  abutments  to  provide  for  foot  traffic  while 
the  span  is  raised. 

Finally,  for  short  plate-girder  lift  spans,  a  design 
has  been  made  which  dispenses  with  towers,  each  trun- 
nion being  mounted  on  a  single  post,  braced  from  the 
pier.  In  this  design,  the  hanger  attachment  is  made 
at  the  bottom  flange  of  the  girders. 


A  \'ertical-Lift    Drawbridge   without 
Cables 

Tlie  vertical-lift  type  of  drawbridge  has  received  a 
considerable  amount  of  attention  within  recent  years,  as 
noted  in  a  preceding  article,  but  while  the  existing  bridges 
are  operated  by  means  of  cables,  we  describe  herewith  the 
design  of  a  vertical-lift  bridge  which  is  supported  and 
operated  without  cables  or  chains.  This  type  of  bridge  is 
said  to  be  particularly  adapted  to  aud  economical  in 
cases  where  the  height  of  travel  or  lift  is  not  great, 
although  it  can  be  applied  where  the  lift  is  as  high  as 
150  ft.  The  design  described  below  was  developed  by  the 
Strobel  Steel  Construction  Co.,  of  Chicago,  which  controls 
patents  covering  the  general  design  and  specific  details, 
and  we  are  indebted  to  the  engineers  of  the  company  for 
information,  as  well  as  for  drawings  showing  different 
applications  of  the  design.  One  bridge  of  this  tyyie  is 
already  under  contract. 

-  The  principle  of  the  design  consists  in  suspending  the 
lift  span  from  pivoted  and  counterweighted  lifting  trusses 
which  move  on  trunnions  supported  by  towers  at  the  end 
of  the  span.  On  the  vertical  posts  of  the  towers  are 
racks  engaging  with  operating  pinions  on  the  lift  span. 
This  general  type  of  construction  is  shown  in  Fig.  1,  in 
which  four-post  towers  support  the  lifting  trusses  A-B, 
having  one  end  pivoted  to  the  lift-span  and  the  other 
end  provided  with  a  counterweight.  In  order  to  provide 
for  the  radial  movement  of  the  lever  arm  attached  to  the 
bridge,  the  trunnion-bearings  C  are  fitted  with  rollers 
and  have  a  horizontal  travel  on  a  track  girder  at  the  top 
of  the  tower,  so  that  the  point  of  attachment  B  will 
travel  in  a  vertical  path.  With  the  bridge  lowered,  the 
trunnion  of  the  lifting  truss  is  at  the  forward  end  of  its 
track.  As  the  bridge  rises  the  trunnion  rolls  backward, 
reaching  the  limit  of  its  travel  when  the  bridge  is  at 
mid-height;  as  the  bridge  continues  to  rise,  the  trunnion 
rolls  forward  again,  reaching  the  limit  of  its  travel  wlien 
the  bridge  is  lifted  to  its  extreme  position. 

One  end  of  the  lift  span  is  guided  both  longitudinally 
and  laterally,  while  the  opposite  end  is  guided  only  later- 
ally, thus  providing  for  expansion  of  the  span.  The 
operating  mechanism  is  mounted  on  the  lift  span,  and  has 
bevel-gear  connections  to  a  longitudinal  shaft  which  car- 
ries the  operation  pinions. 

In  Fig.  2,  this  vertical-lift  system  is  shown  as  adapted 
for  ca.ses  where  an  existing  fixed  span  must  be  converted 
into  a  movable  span  in  order  to  provide  for  navigation 
and  where  the  adjacent  spans  must  not  be  loaded  by  the 
lifting  apparatus,  but  the  weight  must  be  carried  directly 
by  the  piers.  This  is  effected  by  carrying  the  lifting 
truss  A-B  on  a  vertical  bent  C,  on  each  pier,  and  braced 
to  the  adjacent  span.  In  this  case,  however,  no  longi- 
tudinal movement  of  tiie  trunnions  is  practicable  and 
the  trunnions  are  carried  in  fixed  l)earings  at  D  on  top 
of  the  posts.  The  necessary  longitudinal  travel  to  com- 
pensate for  the  radial  movement  of  the  lever  arm  is  pro- 
vided, therefore,  at  the  point  of  attachment  of  the  arm 
(or  lifting  truss)  to  the  lift  si)an.  At  this  point  an  addi- 
tional member  E  is  built  upon  the  bridge  truss,  and  car- 
ries beneath  it  a  track  plate  F,  against  which  bears  the 
roller  0  at  the  end  of  the  lifting  truss.  The  operation 
will  be  understood  readily  from  the  dotted  lines,  which 
show  the  curved  path  of  the  rollers  and  (he  vertical  jnith 
of  the  bridge. 
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In  the  designs  shown  in  Fii;s.  1  and  'i,  the  lilliiij,'  iip-  An    alternative    iirranRpment   propoBcd    Ih   to    |)ul    the 

imratus  is  provided  at  hotii  ends  of  the  lirid>;e.     A  iiiddi-  triiniiion  hearing  of  the  lifting  triisH  at  A'  and  to  attaeh 

fled  design  in  wliich  the  liridge  is  oi)erated  entirely  Iiumi  tiiis  truss  to  the  hotloin  chord  of  the  lift  span,  while  the 

(Hie  end  is  sh(j\Mi  in  b'ig.  ■!.     I n  this  design,  also,  1  lie  iiper-  eontrolling  strut   would   he   pivoted   to   tiie  head  of  the 
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Fig.    1.     DiosuiN   oi'   \'Kifn('Ai.-LiKT    I)i;a\\  uiaiKii: 
wnitor'r  Caiu.ks 

(Strobel    .Sti'fl    Coiistl-uctioii    Co..    Chic-uKo.) 


Fig.  2.    Veutical-Lift  Aeraxoemknt 

( STliOHKIy  Sy.STKM)    as  AdAI'THI)  FOU 

Co.wKiiTiNG  A  Fixed-Span  to  a 
Draw-Si'an 


ating  mai'liinery  is  eai'ried  upcm  the  tower  instead  of 
upon  the  hridge.  In  this  ease,  the  In'idge  in  moving 
vertieally  has  a  longitudinal  and  horizontal  movement, 
swinging  in  a  vertical  arc  due  to  the  radial  movement 
of  the  arm  of  the  lifting  truss.  This  truss  A-E  has  a 
ii.xed  trunnion  on  the  head  of  the  tower  at  V ,  and  a  pin 
attachment  to  the  lift  span  at  B.  To  hold  the  .s])an  in 
a  horizontal  position  while  moving,  the  end  of  the  hot- 
tora  chord  of  the  span  is  attached  to  the  controlling  strut 
B-E,  the  rear  end  of  which  is  pivoted  to  the  tower.  Thus, 
as  the  lifting  truss  rises,  the  hridge  is  suspended  from 
the   pin   />'  at  the  end  of  the  toj)   chord  and  supported 
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Fig.  3.    Vertical-Lift  Arraxgemext  for  Oper- 
.vTixG  A  Bridge  froji  Oxk  Exd  (Stro- 
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longitudinally   hy  the   pin   U   at    the   end   of   the   bottom 
chord. 

The  operating  mechanism  is  ditl'erent  from  that  of  the 
other  designs.  It  is  carried  ou  the  counterweighted  or 
tail  end  of  the  lifting  truss,  at  A,  and  serves  as  a  part 
of  the  counterweight  instead  of  adding  to  the  weight  to 
be  lifted.  The  pinion  engages  with  a  rack  on  a  vertical 
operating  strut  F,  which  is  pivoted  to  the  rear  post  of  the 
tower.  As  the  bridge  rises,  the  pinion  rides  downward  on 
the  rack,  the  strut  swinging  outward  to  accommodate 
the  curved  path  of  travel  of  the  pinion,  as  shown. 


tower  and  the  top  ehord  ol'  the  lift  span.  In  other  words, 
the  i)ositi(ins  of  the  lil'liiig  truss  and  controlling  .strut  in 
Fig.  W  would  he  rexersed.  A  second  alternative  is  to  re- 
place the  controlling  strut  hy  a  second  lifting  truss,  whii'h 
would  he  .somewhat  similar  to  the  arrangement  employed 
for  the  Frederick   Hridge  at  Dresden.  (Jermany. 

A    LoNcn  I  IIINAI  -M()VEMi;XT    DRAWKKinOE 

The  temporary  removal  of  a  tixed  span  (to  provide 
for  infrequent  navigation)  by  a  derrick  car  which  raises 
the  bridge  aiul  runs  it  hack  longitudinally,  is  familiar  to 
engineers,  and  was  noted  in  our  issue  of  Jan.  23,  101.3. 
It  is  not  generally  known  that  designs  were  made  some 
time  ago  for  the  regidar  operation  of  a  drawspan  in  this 
way,  the  part  of  the  derrick  car  being  taken  by  counter- 
weighted  lifting  trusses  carried  hy  trunnion  bearings  on 
a  tower  traveling  on  tracks  outside  of  the  line  of  the 
bridge  girders.  By  rocking  the  trusses  on  their  tnmnions 
the  bridge  would  be  raised  clear  of  the  abutments,  and  the 
towers  would  then  be  run  back  sutiiciently  to  carry  the 
bridge  clear  of  the  opening.  This  design  was  invented 
and  patented  by  Mr.  Strobel,  and  is  worth  mention  liere, 
although  the  design  has  not  been  carried  into  practice. 


The  \Ve8t  Vlreinla  Publlc-l'tlllty  Law  which  goes  into 
effect  soon  provides  for  four  commissioners,  each  with  an 
eight-year  term  of  service  and  a  salary  of  $6000.  The  com- 
mission is  given  jurisdiction  over  the  usual  common  carriers, 
over  gas  and  electric  companies,  telegraph  and  telephone  com- 
panies, and  over  municipalities  furnishing  gas  or  electricity. 
The  jurisdiction  is  specifically  extended  over  car  companies, 
toll  bridges  and  ferries,  hydroelectric  generating  and  trans- 
mitting companies,  water  companies,  and  persons,  associations, 
corporations,  or  agencies  employed  in  the  several  businesses 
noted.  The  commission  also  has  to  perform  duties  in  con- 
nection with  any  workmen's  compensation  .law  which  may  be 
established.  It  has  the  usual  power  over  rates  and  service, 
except  that  it  cannot  reduce  any  rates  within  ten  years  after 
the  completion  of  a  road  or  i)lant  below  a  point  which  would 
prevent  the  owning  corporation  from  making  a  net  earning  of 
8%  on  the  cost  of  construction  and  equipment.  The  commis- 
sion is  instructed  to  collect  full  and  complete  data  on  the  value 
of  all  property  owned  and  controlled  by  these  corporations 
once  a  year,  and  to  furnish  this  information  to  the  Board  of 
Public  Works  for  tax  assessments.  The  new  la'w  lays  a  new 
tax  on  public-service  corporations  by  a  special  license  fee 
proportioned  to  the  value  of  the  corporation's  property.  This 
tax  is  to  be  distributed  so  that  its  aggregate  will  produce  a 
revenue  of  $60,000  a  year  for  the  support  of  the  commission. 
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Origin  and  Theory  of  the  Pitot  Tube 

By  a.  E.  Guy* 

The  essay  of  Mr.  John  Airey,  "Notes  on  the  Pitot 
Tube,"  which  appeared  in  EmuNEEKixG  News,  Apr.  17, 
1913,  suggests  several  points  worth  examining  into  at 
this  time,  because  the  value  of  the  Pitot  tube  is  now  well 
recognized  and  the  instrument  is  consequently  much  in 
favor.     The.se  points  may  he  enumerated  as  follows: 

A — Authorities  on  hydraulics  are  at  variance  as  to 
the  kind  of  tube  the  French  engineer,  Pitot,  did  w.sc, 
discover,  or  invent.  All  are  unanimous  in  stating  that 
he  brought  forth  a  single  tube  bent  at  the  lower  end; 
many  state  that  the  bent  end  of  the  tube  was  in  the 
form  of  a  funnel. 

B — Did  Pitot  establish  a  theory  for  his  instrument? 

C — Should  the  theory  be  based  on  the  consideration 
that  the  coluum  of  water  in  the  tube  is  sustained  by  the 
impact  of  a  jet  of  water  of  cross-sectional   area   equal 

to  that  of  the  pipe,  in  which  case  /(   =   K  —   (K  being 

a  coefficient  to  be  determined  by  experiment )  y 

D — For   perfect   fiou'   conditions  the   velocity   head    is 

undoubtedly  /;    =   --.^J    then   what   is  the  theory  which 

could  logically  conduce  to  this  result  without  resorting 
to  imaginary  and,  therefore,  unexplainable  action  be- 
tween the  streams  coming  into  contact  with  the  tube  ? 

E — Is  the  theory  offered  by  Mr.  Airey  logical  and 
therefore  acceptable  ? 

1.  As  to  A  and  B.  The  first  point  involves  a  diffi- 
culty of  but  minor  importance,  viz.,  that  of  translating 
into  English  the  original  description  of  the  tulie  as  pre- 
sented to  the  Royal  Academy  of  Sciences  of  Paris  by 
Pitot  him.self,  under  date  of  Nov.  12,  1732.  The  descrip- 
tion is  printed  in  e.rtenso  in  the  "Memoirs  of  the  Acad- 
emy," along  with  an  engraving  showing  the  complete 
instrument,  that  is,  the  two  tubes  mounted  on  a  piece 
of  hard  wood  of  triangular  cross-section,  each  side  of  the 
section  iieing  about  II/2  in.  long;  showing  also  the  tubes 
separate,  that  is,  one  straight  and  one  bent  at  the  end, 
and  a  sliding  gaging  scale,  on  one  edge  of  which  are  en- 
graved the  division  lines  for  measuring  the  head  proper, 
while  on  the  other  edge  are  corresponding  division  lines 
for  reading  at  once  the  velocity.  A  photographic  repro- 
duction of  the  original  engraving  is  given  here  in  Fig.  1. 

Pitot  begins  his  paper  by  l-.emoaiiing  the  fact  that  prac- 
tically the  only  method  before  used  for  measuring  the 
velocity  of  streams  in  rivers  and  canals  was  productive  of 
doubtful  results.  lie  analyzes  briefly  that  method,  con- 
sisting in  measuring  the  velocity  of  a  floating  object,  and 
then  di.scIo.ses  the  details  of  a  novel  apparatus  which  he 
has  had  constructed  and  with  which  he  made  some  very 
successful  tests.  He  al.so  re[)ort8  a  discovery  of  the  first 
magnitude  made  by  use  of  the  new  device,  viz.,  that  the 
velocity  of  a  stream  is  not  the  same  at  the  surface  as  af 
some  point  l)elow,  and  furthermore,  that  the  velocity 
decreases  as  the  depth  increases,  which  was  contrary  to 
the  opinion  accepted  from  the  Italian  engineers,  then 
recognized  as  the  most  advanced  in  Europe  as  regards 
k  lowledge  of  the  motion  of  flowing  streams.  They  held 
that  in  a  river  the  velocity  of  the  molecules  is  propor- 
tional to  the  mass  situated   vertically  above   them,  and 

•Chief  EnKlnt'l-r,  Wilson  Hnydt-r  Cfntrlfutral  T'ump  fo.,  2 
R0S8   St.,   Plttgburgh,    I'cnn. 


consequently  that  the  velocity  increased  with  the  depth. 

Pitot  placed  the  straight  tube  with  the  lower  opening 
near  the  flat  base  of  the  wood  support;  and  the  other 
tube  had  its  bent  branch  engaged  into  a  groove  at  the  base 
of  the  support,  the  extremity  of  the  branch  reaching  close 
to  the  thin  edge  of  the  triangular  cross-section,  and  in 
line  with  the  opening  of  the  straight  tube.  In  order  to 
facilitate  the  reading  of  the  instrument  the  back  of  the 
tubes,  close  to  the  support,  was  coated  carefully  with 
white-lead  paint. 

For  measurements  corresponding  to  a  given  depth  the 
sliding  scale  was  adjusted  so  that  the  zero  mark  corre- 
sponded to  the  depth,  then  the  instrument  being  im- 
mersed up  to  that  mark  the  water  rose  in  the  bent  tube 
to  a  height  which   could  be  read  on  one  side  of  the 


Fig.  1.    PiTOT's 


MiKiiNAL  Illustration  of  the 
Pitot  Tlue 


I  rhotographed  from  plate  illustratlriK  his  paper,  in  Me- 
moirs of  the   Royal   Academy  of  Sciences.   1732.) 

scak'  and  (■orrcsi>ondiiig  to  which  the  velocity  was  read 
on  the  other  side  of  the  scale.  On  ])age  370  the  descrip- 
tion reads: 

The  force  impres.sed  hy  the  velocity  is  always  equal  to  the 
weight  of  a  prism  of  water,  the  cross-sectional  area  of  which 
would  be  the  same  as  that  of  the  surface  imphiKed  upon  and 
whose  hei),'ht  would  be  the  same  as  that  from  which  the  wa- 
ter would  have  had  to  fall  in  order  to  acquire  that  velocity. 
Hence  the  water  should  ascend  in  the  tube  of  my  machine, 
through  the  force  of  the  current,  precisely  to  the  heicht  from 
which    It   should    have   dropped   to    form   that   current. 


Juno  T),   i;)i;5 
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That  is  iill  (he  theory  disclosed  hy  Pilot.  He  arrived 
at  it  tiin)Uj;h  very  simple  roa.soiiinj,',  thus:  A  hi'ad  of 
water  produces  a  certain  velocity  (this  was  well  known 
then,  having  been  fully  demonstrated);  conversely,  says 
he,  a  given  velocity  should  produce  the  head  indicated 
by  theory.    On  page  ;571  of  the' Memoirs  he  states: 

The  principle  of  this  liistiiiment  Is  so  simple  and  so  natural 
that  as  soon  ;is  1  ccinriiviHl  the  idea  1  ran  at  onco  to  the  river 
to  make  a  preliminary  te.st  with  one  simple  Klass  tube,  and 
the  result  responded  perfectly  to  my  expectations.  Afti^r  this 
first  trial  I  could  not  imaj;ine  th^t  a  thin^  so  simple  and  at 
the  same  time  so  us<>fiil  had  escaped  the  attention  of  so  many 
skilled  men  who  had  written  and  worked  upon  the  subject  of 
the  flow  of  water.  I  have  since  searched  exhaustively  throuKh 
all  the  treatises  on  Hydraulics  which  I  have  been  able  to 
find,  in  order  to  discover  whether  anyone  had  disclosed  it 
before,  and  to  make  sure  that  consequently  my  conception 
is  novel. 

At  the  precise  time  when  I  made  the  first  test  in  the  river 
I  also  conceived  the  application  of  my  idea  to  the  measure 
of  the  speed  of  vessels:  indeed,  the  feasibility  of  this  import- 
ant application  is  too  obvious  to  fail  presenting  itself  at  once, 
and  before  sending  my  Memoir  to  the  academy  I  have  medi- 
tated at  length  upon  the  means  to  nruler  practical  the  appli- 
cations for  sea  service,  and  to  avoid  all  the  irremilarities  that 
might  develop,  either  from  the  different  motions  of  the  ves- 
sel  or   of   the  waves. 

He  then  proceeds  to  describe  what  thus  far  he  con- 
siders the  best  method,  which  consists  in  locating  two 
tubes  through  the  hull  at  some  distance  below  the  water 
line;  one  of  these  tubes  having  its  opening  flush  or 
parallel  with  the  a.xis  of  the  vessel ;  the  other  having  a 
bend  directed  toward  the  bow,  ''with  a  flaring  opadiifi, 
as  in  my  machine."  These  tubes  e.xtend  conveniently 
inside  the  vessel,  where  they  are  each  connected  to  a 
glass  tube.  With  the  vessel  at  rest  the  height  of  water 
is  the  same  in  both  tubes,  but  with  the  vessel  in  motion 
there  is  a  great  dilference  between  the  two  heights,  and 
the  difference  is  precisely,  according  to  Pitot,  the  liead 
corresi^onding  to  the  speed  of  the  vessel. 

Thus  far  it  is  clear  that  the  instrument  invented  by 
■Pitot  consisted  of  a  combination  of  two  tubes,  one  straight 
and  one  bent;  as  shown  by  the  engraving  accompanying 
his  Memoir  the  opening  at  the  bent  end  was  not  funnel- 
shaped,  but  it  may  have  been  slightly  flared  to  conform 
with  the  supposed  requirements  of  boat  service;  the 
theory  advanced  by  Pitot  was  axiomatic,  hence  assumed 
to  be  so  obviously  correct  as  to  require  no  further  dem- 
onstration. 

In  Encyclopedia  Brilaiinica,  section  on  Hydromechan- 
ics, Vol.  XI L,  p.  507,  I'rof.  Unwiu  says  of  the  Pitot  tube: 

A  very  old  instrument  for  measuring  velocities,  invetited 
or  used  by  Pitot,  consisted  simply  of  a  vertical  glass  tube 
with  a  right-angle  bend,  placed  so  that  its  mouth  was  normal 

to   the  direction  of  flow Pitot  extended   the  mouth 

of   the   tube   so   as   to   form   a  funnel   or   bell   mouth.      In   that 

case   he   found    by   experiment    h    —    1.5  — . 

2g 

There  can  be  no  question  that  Pitot  did  not  merely 
use,  but  invented  the  instrument.  As  a  brief  digression, 
we  might  observe  in  this  case  the  clear  difference  between 
invention  and  discovery.  Thus,  Pitot  conceived  a  new 
theory,  thought  out  means  in  which  to  embody  it  for 
practical  use,  and  having  further  conceived  the  idea  of 
the  bent  tube,  he  hastily  made  such  a  tube  and  ran  to  the 
nearest  spot  to  experiment  with  it.  This  spot  was  be- 
tween the  piers  of  a  bridge  on  the  river  Seine  at  Paris. 
He  finds  the  velocity  of  the  current  corresponding  to  the 
head  measured  on  his  tube,  realizes  that  his  idea  is  cor- 
rect, and  with  the  addition  of  a  straight  tube,  completes 
the  invention.  With  the  perfected  instrument  plunged 
at  different  depths  at  the  same  spot  in  the  river,  he  then 
discovers  that  the  velocity  of  the  current  decreases  with 
the  depth  of  the  river. 

As  to  Prof.  Unwin's  statement  regarding  the  value 
of  /(,  we  may  refer  to  the  "Treatise  on  Hydraulics"  by 


d'Aubuisson  ( I'arifi,  IS."?  I )  ;  on  p.  Ill,  the  lust  paragraph, 
translated,  reads  as  follows:  , 

This  helKht  meaHUreH  well  enoUKh  the  ■um  of  the  pres- 
HUrcH  exerted  iir)on  the  orineo  of  the  tube;  but  the  premiuro 
exerted  upon  a  tiody  ImmerHed  In  water  In  dependent  upon  the 
form  of  the  body,  an  will  be  shown  later.  Furthermore,  the 
pressure  of  the  various  streums  composInK  the  HirlkInK  maiiB 
Koes  on  diminishing  from  the  center  to  the  elreumference  In 
such  a  way  that  one  slnKle  Htreum.  the  central  one.  for  ex- 
ample, must  be  Isolated;  and  beHldes.  thi-  form  of  the  tube 
must  be  experimented  with.  Chevalier  Dubuat.  author  of  the 
foregolne  observations,  found  that  by  HhapInK  the  orifice  aa 
a  funnel,  the  opi-nInK  of  which  Is  closed  by  a  plate  having  a 
small  holo  at  Its  center,  two-thirds  only  of  the  elevation  of 
the  flulil  in  ttie  tube  represented  the  helKht  due  to  the  ve- 
locity, and  that  consequently  v  —  \/  2  K  (I  h),  h  bcInK  the 
height  of  the  water  In  the  tube  above  the  surface  of  the 
current. 

1)2 

From  this  we  get  li  =  1,5  t— ,  but  we  see  now  that 

this  result  was  obtained  by  another  hydraulician,  the 
well  known  Chevalier  Dubuat,  and  obtained  by  means  of 
a  modification  of  the  Pitot  api)aratus. 

It  seems  that  after  Pitot  had  disclosed  his  invention, 
many  investigators  used  the  bent  tube  only,  thinking  the 
straight  tube  unnecessary.  Furthermore,  having  no  ex- 
act means  for  controlling  their  measurements,  and  the 
indications  of  the  tube  being  at  times  in  discordance 
with  those  of  the  float  methotl,  it  came  to  be  that  the 
tube  fell  into  disfavor  with  the  investigators.  Some,  like 
Dubuat,  attempted  to  modify  the  form  of  the  orifice.  And 
so  it  came  to  be  regarded  as  a  rather  interesting  instru- 
ment, but  one  that  could  not  be  relied  upon  without  very 
exacting  calibration,  and  even  that  had  but  a  limited 
field  of  application. 

In  1S56  Darcy  published  his  great  work,  "The  Water 
AVorks  of  the  City  of  Dijon,"  in  which  he  described  among 
the  gages  be  used  a  novel 
form  of  the  Pitot  tube, 
which  became  known  thence- 
forward as  the  Darcy  tube. 
Hveii  that  is  variously  de- 
scribed by  recent  writers  as 
being  like  Fig.  2,  Fig.  3,  or 
I-'ig.  4.  Prof.  Rateau 
{Atiiialex  clex  Mines,  ilarch, 
1S98)  in  a  most  remarkable 
paper  on  '"Experiments  and 
Theories  oh  the  Pitot  Tube 
and  the  Woltman  Mill,"  is 
himself  led  into  error,  evi- 
dently through  the  memoir 
of  C.  Hitler  {Annales  des  Fonts  et  Chaussees,  No.  54, 
1885),  which  he  quotes,  for  he  states:  "The  tube  was 
proposed  by  Pitot,  CTCometer  and  Engineer,  in  17.32,  to 
gage  the  river  streams ;  this  instrument  was  perfected 
by  Darcy,  who  added  to  it,  in  1856,  the  straight  tube  to 
indicate  the  static  pressure." 

According  to  some,  the  trouble  with  the  original  Pitot 
tube  had  been  with  the  flaring  opening  of  the  bent  tube, 
and  according  to  others,  the  double-tube  instrument  be- 
came really  perfect  only  when  the  straight  tube  was  pro- 
vided with  a  thin  guide-plate  flush  with  the  plane  of  the 
opening,  as  shown  in  Fig.  4. 

"3.  As  to  C.  Dubuat  observed  that  plates  moving  with 
a  given  velocity  in  a  large  body  of  still  water  encoun- 
tered less  resistance  than  when  immersed  in  a  mass  of 
water  moving  at  the  given  velocity.  This  fact,  ascertained 
through  repeated  observation,  became  known  as  the  par- 
adox of  Dubuat,  and  it  naturally  gave  rise  to  number- 
less discussions.     The  question  is  settled  now,  thanks  to 
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the  efforts  of  distinguished  engineers,  such  as  Bazin, 
Boussinesq,  and  particularly  Prof.  Rateau,  who,  in  the 
paper  before  referred  to,  recounted  the  most  conclusive 
experiments  that  perhaps  could  be  devised  to  clear  the 
subject.  We  know  now  that  the  variation  of  resistance 
observed  by  Dubuat  was  caused  by  the  uneven  velocity 
throughout  the  moving  mass  of  water. 

In  the  case  of  Mr.  Airey,  he  had  no  difheulty  in  find- 
ing the  coefficient  of  correction  "K"  in  the  formula  h  = 

E  —  because  he  made  the  tests  with  the  different  forms 
of  Pitot  tibe  by  moving  each  tube  at  a  constant  velocity 
through  a  considerable  mass  of  water  in  a  state  of  rest. 
It  would  have  been  very  difficult,  if  not  impossible,  to 
produce  a  moving  stream  of  sufficient  size  to  approximate 
the  relative  proportions  of  the  instrument  to  the  mass 
of  water  dealt  with  per  u-  ''t  of  time  and  furthermore  to 
impart  throughout  such  a  mass  the  required  uniform 
velocity.  Had  Mr.  Airey  experimented  with  an  ordinary 
stream,  or  with  a  pipe  of  large  size,  his  results  would 
have  proven  quite  different.  It  was  such  considerations 
as  these  that  prompted  investigators  to  disregard  Pitot's 
axiomatic  theory  and  to  try  to  explain  the  performance 
of  the  tube  by  "the  theory  of  impact,  which  gave  /(    =' 

K'^—,  where  A"  is  an  appropriate  experimental  coefficient. 

g 
But    most   investig.itors.   like    Mr.    Airey.    knowing   that 

h  =  ^  for  perfect  conditions,  have  sought  to  establish 

%  g         ^ 
some  kind  of  theory  that  would  suit  the  answer  to  the 
problem  set  before  them. 

With  but  a  little  stretch- 
ing of  the  imagination  it 
is  easy  to  prove  that  tiie 
theory  of  impact  suits  the 
Pitot  tube,  provided  the 
same  assumption  is  used 
■which  Mr.  Airey  so  con- 
veniently provided  to  suit 
his  own  theory.  Mr.  Airey 
assumes  that  a  cone  of 
"dead"  water  is  formed  in  front  of  the  opening  of  the 
tube  and  tluit  this  cone,  Fig.  5,  co-axial  with  the 
tube,  acts  as  a  wedge  to  divide  the  current,  the 
stream  lines  of  which  adjust  themselves  around 
the  cone  and  re-form  finally  past  the  bend  of  the 
tube.  Now  the  impact  theory  was  first  applied  ii]ioii 
the  supposition  that  a  jd  of  water  of  cross-sectional 
area  equal  to  that  of  liie  tube  iinpiii^r,.,]  upon  the  plane  of 
the  opening  and  was  deviated  at  right  angle  to  the  direc- 


Fio.  5. 


(Reproduned    ( 

Mr.     Airey's 

17.     1913 


rom     FiK-     2 
article,     Apr. 
p.     7S2.) 


which  would  make   (1   -  cos  a)   =  i/o  is  evidently  60° 
X  -^  =  120°,  .since  cos  G0°  =  0.5. 

It  is  thus  seen  that  with  a  little  complaisance  the  im- 
pact theory  can  be  made  to  agree  with  the  facts  very 
nicely.  Tlic  120°  angle  is  certainly  not  out  of  reason,  and 
after  going  so  far  we  might  as  well  agree  that  the  gener- 
atrix of  the  cone  could  be  a  sinusoid,  in  which  case  the 
impact  formula  would  still  apply  in  a  general  manner, 
the  main  point  being  to  determine  the  exact  shape  of  the 
generatrix.  \' 

3.  As  io  D.  It  is  logical  to  assume  that  the  mouth 
of  the  tube  is  capped  with  a  body  of  "dead"  water  form- 
ing a  .sort  of  wedge,  by  means  of  which  the  current  is 
deviated.  The  streams  follow  in  lines  of  least  resistance 
from  the  apex  of  the  wedge  to  the  end  of  the  tube  bend. 
The  great  difficulty  is  to  ascertain  the  contour  of  the 
wedge ;  if  we  may  judge  from  the  photographs  of  pro- 
jectiles in  transit  we  may  safely  assume  that  the  cap. 
instead  of  lieing  like  a  sharp-pointed  cone,  is  mo.st  prob- 
ably a  paraboloid,  its  size  depending,  of  cour.se,  upon 
the  velocity  of  the  stream  relative  to  the  tube.  One 
thing  is  certain,  the  tube  has  to  displace  a  volume  of  water 
equal  to  the  product  of  the  cross-sectional  area  of  the  tube 
by  the  velocity  of  the  current ;  but,  as  usually  that  cross- 
section  is  very  small,  as  compared  to  that  of  the  flow- 
ing mass,  it  is  ])robablc  that  the  disturbance  caused  by  the 
tube  is  local,  that  is,  it  affects  only  the  region  immedi- 
ately surrounding  it,  the  water  flowing  therethrough 
with  increased  velocity. 

It  has  been  assumed  that  the  cap  is  composed  of  "dead" 
water;  that  should  be  under.stood  to  mean  that  the  ■water 
thus  located  does  not  flow  with  the  .streams  surrounding 
it,  l>ut  not  that  it  is  in  a  quiescent  state,  for  it  is  prob- 
ably a  most  tumultuous  mass  of  whirls.  We  have  thus 
to  deal  with  three  uncertainties,  viz.,  the  existence  of  the 
cap,  its  shajic  and  its  composition.  It  seems  probable 
that  with  proper  means  of  investigation  the.sc  points  oaii 
lie  cleared,  but,  until  they  are,  it  is  perhaps  idle  to  .seek 
to  establish  a  purely  mathomatical  theoi-v  of  the   Pitot 

tu^.e.  ^-vaak.isa-;j-is|^^g'5-1iif^J.2^^'^^[.;jE--." 

It  seems  likely  that  at  the  apex  of  tlie  cap  <>{  "dead" 
water  there  is  an  ini]«ict  effect,  while  along  the  gener- 
atrix there  is  a  deviating  effect.  Whatever  form  the 
generatrix  of  the  cap  may  have,  the  problem  requires  th(? 
study  of  the  transformation  of  the  stream  from  A  to  B. 
Fig.  t).  At  .1  tile  cross-section  may  be  assuined  as 
J  «'  =  J//  X  -I/',  liiit  while  the  area  -J  w  may  be  ke])t 
constant,  the  wiillh  J /y  will  go  on  increasing  from  the 
apex  to  the   base,   while   the   height    J//    will   eorresodnd- 


.'/ 


til 


eessitv   of 


tion  of  the  jet,  whence  /'    — 

corrective  coeffiiient  to  agree  with  observed  fact.  As- 
suming now  that  a  cone  of  "dead"  water  is  maintained 
ahead  of  the  oi)eiiing,  and  api>lying  the  formula  appli- 
<-al)le  to  this  case,  as  given  by  W'i'isbach,  "Mechanics  of 

Engineering,"  p.  1010.  viz.,  I'  =   (1  —  cos,  'x)  -  (Jy  where 

1'  is  the  total  impact  pressure  in  lb.;  Q  is  the  quan- 
tity of  water  flowing  per  second;  «  =  V2  the  apex  angle 
of  the  cone,  and  r  '«  tbe  specific  gravity  of  water.  Let 
01  he  the  cross-RCctioiial  area  of  tube,  and  A  be;  the  velocity 
head,  then   P   =    /'  '"Ti  'i'"1  Q  =  ""'.  whence  we  obtain 


by  simplification   // 


V  - 
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cut  by  a  normal  to  the  generatrix  at  the  point  7?.  Tliese 
considerations  prove  that  the  subject  is  lit  only  for  tlio 
niatlieinatician  well  postcil  on  llic  theory  of  nioleriiliir 
nieehanics. 

-1.  As  to  E.  Mr.  Airey  attempts  to  solve  a  mystery  by 
means  of  another  mystery,  Init  of  a  lesser  order  than  the 
first,  and  tliat  is  hardly  compatible  with  expectations. 
To  quote  him,  p.  T82  :  "Assuming  that  smooth  motion 
exists,  i.e.,  no  discontinuity  of  Hows  occurs,  or,  more  def- 
initely, the  velocity  of  any  streamline  cannot  be  more 
than  infinite.simally  different  from  the  velocity  of  a 
streamline  infinitesimally  distant  from  it,  then  it  follows 
that  the  boundary  of  "dead"  water  must  be  a  streamline 
of  infinitesimal  motion."  lie  then  pi-oeceds  to  consider 
two  points  A  and  //  of  the  same  streamline.  Fig.  •"> 
(Fig.  ■■?  of  Mr.  Airey's  paper),  and  writes  the  iieriiouilli 
cquatiini  thus : 

I'oint  A  Point  />' 

— ^  +  //,  +  at  man.  press.  =     ''  +  '   +  Khiios.  press. 

Vf,   ('b  =    ^'elocity  at  .-l  and  H  respectively; 
/(^  =   Depth  of  point  .4  below  the  surface; 
p  =   Pressure  in  deail  water,  constant  in  a  hori- 
zontal plane ; 
ir  =   Specific  gravity  of  water. 
Then  if  h  is  the  height  of  water  in  the  tube  above  sur- 
face level  and  a  is  the  cross-sectional  area  of  pipe :    pa  = 
(/(i    +    h)Wn.      l^ow,   since   Va    is   the   velocity   of   the 
stream   and    Cr    is   infinitely   small,   therefore  negligible, 

i^-U  /-    =^-  =  /k  +  /,  and  tinallv  k  =~. 

Instead  of  assuming  a  conical  cap  of  dead  water,  it 
"would  be  just  as  fair  to  assume  the  cap  as  made  of  metal 
and  composed  of  two  parts,  one  conical  connected  to 
another  of  cylindrical  form,  which  would  fit  exactly  the 
bore  of  the  tube  like  a  frictionless  piston.  In  both  cases 
the  body  of  "dead"  water  and  the  metal  cone  are  as- 
sumed to  be  solid;  then  what  becomes  of  the  stream 
considered,  which  had  a  high  velocity  c.,  at  point  .-1 
just  before  engaging  the  cone  and  then,  midway  up  the 
cone,  at  point  B,  found  its  velocity  r„  so  small  as  to  be 
negligible?  According  to  Mr.  Airey's  premises,  the  cur- 
rent would  be  practically  stopped  along  the  generatrix 
of  the  cone  and,  as  the  difference  in  velocity  between  ad- 
jacent streamlines  would  be  infinitesimal,  it  would  re- 
quire a  goodly  number  of  streams,  piled  up  one  against 
the  other,  to  reach  a  sufficient  distance  from  the  gen- 
eratrix where  to  find  again  the  normal  velocity  of  the 
current  as  observed  at  point  A.  This  means  that  the 
cone  would  be  practically  surrounded  by  space  where  high 
pressure  would  obtain,  which  is  totally  disproved  by  num- 
berless actual  tests  made  with  juxtaposed  static  and  veloc- 
ity pressure  tubes,  such  as  are  used  to  measure  the  flow 
of  liquids  and  of  gases.  It  would  appear  as  if  Mr.  Airey 
strained  a  point,  and  that  consequently  the  theory  he  ad- 
vanced is  not  acceptable. 

5.  Mr.  Airey  states,  p.  783:  (c)  The  greater  the  dis- 
turbance to  streamline  motion,  the  greater  the  discrep- 
ancy between  the  experimental   head   and  .^,   /(   always 

being  less  than   jr— .     This  is  totallv  disproved  bv  the  ex- 
'^  1  g  • 

periments  Prof.  Rateau  made  and  described  in  the  paper 


referred  to.  He  used  a  large  box  Ali,  Fig.  (i,  liiviiled 
longitudinally  by  a  thin  ])(irtition  Mn,  and  he  cauHeil  to 
bi'  maintained  in  each  coniimrtmcnt  ho  formed  a  uni- 
loiin  pressure  by  means  of  a  fan  blower.  Mcann  were 
provided  to  vary  at  will  each  pressure,  so  a«  to  obtain 
any  desired  diiference  of  pressure  between  tlie  two  com- 
partments, anfl  consequently  ditrerent  velocities  of  the 
issuing  streams  a  and  /;.  With  a  Pilot  tubi!  placed  in 
either  of  the  currents,  close  to  the  mouth  stj  of  the  noz- 
zle, the  height  of  the  colunni  of  water  observed  was  pre- 
cisely equal  to  that  read  on  a  pressure  tube  attached 
to  the  corresponding  compartment.  But  when  the  Pitot 
lube  was  made  to  oseillate  by  means  of  an  ingeniou< 
|iendiilum  device,  such  that  the  tube  remained  in  <»nc 
current  as  long  as  in  the  other,  the  time  of  oscillation 
being  adjustable  at  will,  it  was  found  that  the  reading 
of  the  tube  was  greater  than  would  be  produced  in  thc 
liigli    pressure,    or    high-velocity    current.      Mr.    Rateau 

I'* 

shows  that  the  coeffiicient  (A')  in  the  formula  h  =  K  ,— 

where  1'  is  the  true  mean  velocity,  may  vary  from  I  tc 
1.15,  when  the  ratio  of  velocities  does  not  exceed  'I, 
but  that  with  further  incrisase  of  this  ratio  the  coefficient 
increases  rapidly,  until  it  reaches  the  ultimate  value  3. 
He  concludes  that  the  Pitot  tube  is  an  instrument  which 
measures,  not  the  mean  velocity  of  a  stream,  but  rather, 
the  mean  of  the  .square  of  the  velocities,  that  is,  the  weaD 
momentum  of  a  stream. 


An    Improved    <luartz-Tul>e    Mercury- Vapor     Vro    l.nmp    has 

been  designed  for  .\meiican  uses  by  the  General  Electric  Co. 
under  the  direction  of  E.  Welntraub,  of  Lynn.  Mass.  This 
presents  several  features  of  departure  from  the  German  type 
described  in  "EnRineering-  Nevs."  Dec.  5,  1907.  Previously 
there  had  been  difficulty  in  sealing  the  metal  electrodes  into 
the  quartz  tube  on  account  of  the  difference  of  expansion  and 
on  this  account  ground  Joints  had  been  resorted  to.  Now 
rolled  tungsten  Is  used,  reducing  t'le  difference  in  coefficient 
of  expansion  somewhat  but  yet  not  enough  to  produce  a 
satisfactory  terminal:  the  improvement  has  been  completed, 
however,  by  the  development  of  a  glass  which  adheres  to  the 
tungsten  and  has  the  same  coefficient  of  expansion  as  It.  and 
graduates  into  the  pure  quartz  of  the  tube.  This  is  a  some- 
what cheaper  terminal  than  that  previously  used  and  allows 
tripling   the   current   density    in    it. 

The  older  lamp  had  both  electrodes  of  mercury;  with  the 
mercury  anode  an  extra  amount  of  vapor  had  to  be  con- 
densed at  the  cathode  chamber  and  this  required  some  ade- 
quate means  of  heat  dissipation.  Sufficient  vapor  comes 
from  the  mercury  cathode  alone  and  with  the  anode  of  solid 
material  the  construction  of  the  lamp  is  simplified  by  re- 
moving the  need  of  special  heat  dissipators.  By  certain  pre- 
cautions,  tungsten  becomes  available  for  use  as  a  solid  anode. 

The  standard  tube  unit  at  present  developed  is  for  4-amp. 
lamps  with  SO  volts  across  the  tube.  This  is  somewhat  over 
5  In.  long  with  a  luminous  length  of  3^2  in.  For  use  on  110 
volts,  direct  current,  the  following  figures  are  reported:  watt.^ 
consumed  by  the  lamp,  including  mechanism.  410:  mean  spher- 
ical candlepower.  630;  watts  per  mean  spherical  candlepower. 
0.7.  .\  220-volt  direct-current  multiple-service  lamp  has  been 
made  with  a  9-in.  tube.  7  in.  luminous  length,  and  with  170 
volts  across  the  arc  with  4  amp.  Such  a  lamp  would  require 
S80  watts  across  the  lamp  and  mechanism,  would  have  a 
mean  spherical  candlepower  of  1600  and  show  0.55  watt  per 
mean  spherical  candlepower.  A  lamp  has  been  developed  for 
alternating-current  circuits  and  this  has  three  electrodes 
disposed  after  the  fashion  of  the  mercury-vapor  rectifier.  The 
efficiency  of  such  an  arrangement  is  somewhat  higher  than 
the  direct-current  lamp  (including  the  mechanism),  on  ac- 
count of  a  smaller  loss  in  the  lamp  transformer  than  in  the 
resistance  of  the  direct-current  type.  (See  "Eng.  News." 
Sept.    12,    1907.) 

The  quartz-tube  lamp  can  be  arranged  for  series  circuits 
and  the  efficiency  rises  here  with  the  elimination  of  the  re- 
sistance used  to  steady  the  current.  A  700-watt  lamp  on  .1 
series  circuit  would  show  a  specific  power  consumption  of 
0.35   watt  per  mean  spherical  candlepower. 
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Sewage  Treatment  Works  for  Fitchburg,  Mass. 


By  Frank  A.  Marston* 


SYNOPSIS — Sewage-treatment  works,  consisting  of  Im- 
hoff  tanks,  sludge  beds,  sprinkling  filters  and  secondarij 
or  final  settling  tanks  are  about  to  be  built  for  Fitchburg. 
Mass.,  under  a  contract  awarded  in  May,  1913.  Special 
features  of  tins  plant  arc  rectangular  Imhoff  tanks,  huilt 
side  by  side  with  dividing  walls,  cement-plaster  parti- 
tions forming  troughs  and  gas  vents-,  and  the  use  of  struc- 
tural-steel frames,  to  support  the  reinforced-concrete  walls 
of  (he  tanks  and  also  the  partitions  just  mentioned;  the 
in.i-tallation  of  the  air  lift  for  removing  sludge  from  the 
Imhoff  tanks;  the  approval  by  the  Massachus-etts  State 
Board  of  Health  of  sprinkling  filters,  the  first  plant  of 
the  kind  to  be  thus  approved;  the  construction  of  sprink- 
ling filters  10  ft.  in  depth;  the  building  of  a  2-in.  cement 
plastered  curtain  wall  between  the  natural  ground  and, 
the  stone  filling  of  the  sprinkling  filters. 

The  City  of  Fitchburg  is  located  in  the  north  central 
part  of  the  State  of  Massachusetts  on  the  North  Branch 
of  the  Xashua  River.  In  1910  the  city  had  a  population 
of  37,826.  A  large  number  of  manufacturing  industries 
are  located  here  on  account  of  the  excellent  water  power 
afforded  by  the  numerous  .storage  reservoirs  along  the 
river.  The  city  is  fairly  well  served  by  a  system  of  sew- 
ers designed  on  the  combined  plan,  which  empty  into  the 
river  at  various  points  along  its  course.  During  the  last 
two  years,  an  intercepting  .sewer  has  been  under  construc- 
tion, and  at  the  present  time  is  nearly  completed,  vary- 
ing in  size  from  18  to  30  in.  in  diameter.  The  intercept- 
ing sewer  will  divert  the  sewage  from  the  river  and  con- 
vey it  to  the  trunk  sewer  through  which  it  will  flow  tu 
the  sewage-treatment  works.  For  a  distance  of  5500  ft. 
above  the  sewage-treatment  works,  the  trunk  sewer  is  in 
the  form  of  an  inverted  siphon,  constructed  of  30-in. 
cast-iron  pipe,  at  the  upper  end  of  which  a  chamber  has 
been  constructed  with  an  overflow  direct  to  the  Nasluui 
Hiver,  and  a  36-in.  stub  for  the  future  construction  of 
an  additi<jnal  inverted  siphon  to  be  built  when  the  nor- 
mal quantity  of  sewage  exceeds  the  capacity  of  the  pres- 
ent siphon.  Before  the  sewage  enters  the  inverted  si- 
phon, it  will  pass  througii  a  grit  chamber  and  coarse 
screen,  where  the  gravel  and  sand  will  be  removed  and 
large  objects,  which  might  cause  obstruction  to  the  in- 
verted siphon,  will  be  retained.  This  grit  chamber  has 
been  constructed  in  the  sewer  department  yard  where  it 
will  be  readily  accessible  for  inspection  and  cleaning. 

In  making  studies  for  the  future,  the  rate  of  growth 
of  the  city  of  Fitchburg  was  compared  with  that  of  other 
cities  of  a  siniihir  size  and  after  taking  into  account  all 
the  various  conditions  an  increase  of  15%  in  population 
each  five  years  was  assumed  to  be  the  prol)able  rate  of 
growth  to  lie  expected.  On  this  basis,  the  popiihition  to 
be  expected  in  l'J25  will  be  57,100  and  in  1910,  87.200. 

The  intercepting  sewer  was  designed  to  provide  for 
a  maximum  rate  of  sewage  flow  from  the  residential  dis- 
tricts of  150  gal.  per  capita  per  day;  a  maximum  ground 
water  leakage  of  1960  gal.  per  acre  per  day,-  approxi- 
mately equivalent  to  71,000  gal.  per  day  per  mile  of  .sew- 
ers; and  an  allowance  for  industrial  wastes  of  8000  gal. 

•ABRlstant  EriKlneer  with  Metcalf  &  Eddy,  Consultlntj  Civil 
Engineers,    14    Beacon   St.,   13oBtun,    Mass. 


per  day  per  acre  of  industrial  or  mercantile  districts. 
The  ultimate  maximum  rate  of  flow  to  be  provided  for  by 
the  intercepting  sewer,  on  the  above  basis,  will  be  39,- 
000,000  gal.  per  day,  which,  based  on  the  population  to 
be  expected  in  the  year  1940,  will  be  at  the  rate  of  450 
gal.  per  capita  per  day.  No  special  allowance  was  made 
for  storm  water  as  it  is  the  intention  at  some  time  to 
separate  the  storm  water  and  sewage.  In  the  meantime, 
storm  water  will  be  admitted  up  to  the  full  capacity  of 
the  intercepting  and  trunk  sewers,  the  amount  being  con- 
trolled by  automatic  sewer  regulators  with  overflows  to 
the  river.    The  quantity  to  be  carried  by  the  trunk  sewer 


.   (iioNioi.'AL  Layout  ok  Si':\VA(ii';  WoiiKs, 
FiTCHiiCRO,  Mass. 

in  times  of  storm  will  be  regulated  !)y  the  overflow  weir 
in  the  siphon  chamber. 

In  1910,  the  normal  water  consumption  was  approxi- 
mately 100  gal.  per  capita  per  day,  and  from  careful 
studies  and  sewage  measurements,  it  was  determined  that 
the  normal  quantity  of  sewage  to  be  expected  would  be 
about  the  same.  The  design  of  the  sewage-treatment 
works  was  based,  accordingly,  on  a  normal  quantity  of 
sewage  of  100  gal.  per  capita  per  day.  Certain  portions 
of  the  plant,  such  as  conduits  and  pipe  lines,  were  de- 
signed to  carry  the  maximum  capacity  of  the  trunk  sewer; 
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the  tanks  anil  sludge  beds  were  designed  lo  jn-ovide  for 
the  sewage  of  55, ()()()  persons;  and  tlio  s|)rinkliiig  filters 
for  the  sewage  of  4(),(Kt()  persons.  WIkmi  tiic  sewage-treat- 
ment works  are  tonipluted  it  is  cxpcclcd  (hat  tiie  nor- 
mal sewage  flow  will  be  al)oiit  1, 000, 000  gal.  i)er  day 
with  a  maxinnnn  rate  of  flow  of  1  10%  of  the  norma! 
and  a  minimum  rate  of  flow  of  70%  of  the  normal.    The 

^,.i^»^  30x30x30 'fUnr/Ze/  Y 
i-30'6crfe  \i3lye 

.3dxZ4  "s/wce  6crfv i  /Courrfvrforf 


area  would  have  to  be  made  on  aeeount  of  the  rapid 
growth  of  tile  city.  From  the  studieH  made  it  seemed 
probable  that  a  satisfactory  effluent  could  be  obtained 
from  s|)rinkling  filters  followed  by  secondary  sedimenta- 
tion, at  le.ss  cost. 

The    plant,    as    designed,    consists    essentially    of    Iin- 
boir  settling  tanks  with  sludge  beds,  sprinkling  filters  and 


DETAIL  OF  JOINT  BETWEEN  TROUGH  AND  WALLS 
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maximum  storm-water  flow  to  lie  delivered  at  the  sewage- 
treatment  works  will  be  approximately  13,000,000  gal. 
per  day. 

Sewage-Tkeatmekt  Works 
Althotigh  it  was  recognized  that  in  all  probability  no 
better  effuent  could  be  obtained  than  that  produced  by 
intermittent  sand  filters  properly  constructed  and  oper- 
ated, it  was  deemed  inadvisable  to  construct  this  type  of 
plant,  owing,  principally,  to  the  large  area  required  for 
present  needs  and  the  fact  that  frequent  additions  to  this 


Section  G-6         SecrHon  H-H  Section  F-F       Section  E'E 

DETAILS  OF  INFLUENT  CHANNEL  MANHOLE      DETAILS  OF  EFFLUENT  CHANT4EL  MANHOLE 

Details  of  Imhoff  Taxks,  FiTriiBrito  Sewage  Works 

secondary  settling  tanks  (see  Fig.  1  for  general  layout). 
The  tract  of  land  selected  for  the  sewage-treatment  works 
lies  partly  in  the  southeasterly  portion  of  the  city  of 
Fitchburg  and  largely  in  that  portion  of  the  town  of 
Lunenburg  adjoining.  It  is  about  800  ft.  from  the  near- 
est dwellings,  and  the  prevailing  wind  is  in  the  direction 
away  from  the  city.  The  chief  disadvantage  of  the  loca- 
tion is  the  large  quantity  of  earth  excavation  required  in 
order  to  build  the  works  at  a  suitable  elevation  to  avoid 
pumping  the  sewage.  > 

The  use  of  sprinkling  filters  in  Massachusetts  in  the 
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past  has  been  limited  to  small  experimental  beds  oper- 
ated at  the  several  experiment  stations.  The  approval 
by  the  Massachusetts  State  Board  of  Health  of  this  type 
of  plant  for  Fitchburg  marks  an  advance  in  the  history 
of  sewage  treatment  in  the  state,  although,  in  this  case, 
the  approval  provides  for  the  possible  use  of  intermit- 
tent sand  filters  operated  at  a  high  rate  to  further  treat 
the  sprinkling-filter  effluent  if  it  should  prove  necessary. 
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Fig.  3.  Sltoge  Beds,  Fitchburg  Sewage  Works 

Measuring  Apparatus — The  quantity  of  sewage  de- 
livered at  the  works  will  be  measured  by  a  30-in.  by  15- 
in.  Yenturi  meter  with  12-in.  float  chambers  and  7-in. 
copper  floats,  operating  a  type-M  Register-Indicator-Re- 
corder, furnished  by  the  Builders  Iron  Foundry,  of  Provi- 
dence, R.  I.  The  meter  will  be  equipped  with  vent  clean- 
ers and  hand-hole  openings  on  both  the  upstream  and 
throat  pressure  chamber.s,  and  will  be  set  in  a  concrete 
chamber  below  the  surface  of  the  ground.  The  recording 
instrument  will  be  located  near-by  in  the  office  on  the  sec- 
end  floor  of  the  laboratory  building. 

Tjihoi-k  Tan'ks — Five  Imhoff  tanks  (Fig.  2),  each 
approximately  PO  ft.  long  and  30  ft.  wide,  were  designed 
to  provide  for  three  hours'  storage  for  123%  of  the  nor- 
mal flow  of  sewage  (100  gal.  per  capita  per  day),  for  a 
population  of  55,000  people.  The  tanks  are  rectangular 
in  shape  with  a  vortical  wall  18  ft.  5  in.  in  depth,  below 
which  the  bottoms  of  the  tanks  are  constructed  in  the 
form  of  inverted  pyramid.s,  7  ft.  6  in.  deep,  three  pyra- 
mids to  each  tank,  making  a  maximum  depth  of  25  ft. 
11  in.  below  the  top.  Each  tank  is  divided  into  two  com- 
partments, the  upper  one  for  sedimentation  and  the  lower 
one  for  sludge  storage,  by  means  of  cement-plaster  par- 
tition walls,  forming  three  troughs  running  longitudi- 
nally through  the  tanks.  At  the  bottom  of  each  trough 
is  a  slot  6  in.  wide  through  which  the  solids  will  settle 
into  the  sludge  compartment  below.  The  sludge  com- 
partment was  designed  to  retain  .sludge  for  a  period  of 
6  months,  on  the  basis  of  0.007  cu.ft.  of  sludge  being 
produced  per  capita  per  day.  Six  central  gas  vents,  24- 
in.  wide  by  ?•  ft.  long,  and  side  ga.s  vents,  24  in.  wide,  con- 
tinuou.s  along  the  side  walls  of  each  tank,  are  provided. 


The  sewage  will  be  delivered  to  the  Imhoff  tanks 
through  30-iu.  concrete  conduits  built  in  the  end  walls 
of  the  tanks  from  which  the  sewage  will  pass  into  each 
tank  through  three  12-in.  openings  controlled  by  sluice 
gates.  Provision  has  been  made  for  reversing  the  direc- 
tion of  flow  into  the  tanks  in  order  to  make  the  sludge 
deposit  more  uniform.  The  effuent  will  flow  over  weirs, 
running  practically  for  the  full  width  of  the  tanks,  into 
concrete  conduits  built  in  the  end  walls  above  the  influent 
conduits.  It  is  estimated  that  the  maximum  velocity 
of  the  sewage  entering  the  tanks  will  not  be  greater  than 
2  ft.  per  sec,  and  when  the  rate  of  sewage  flow  exceeds 
the  normal  by  125%,  amounting  to  6,875,000  gal.  per 
day,  the  horizontal  velocity  of  flow  through  the  tanks 
will  be  approximately  25  ft.  per  hour. 

The  tank  walls  will  be  constructed  of  reinforced  con- 
crete supported  by  structural-steel  frames,  which  not  only 
provide  the  main  support  for  the  exterior  walls,  but  also 
for  the  thin  partition  walls  between  the  sedimentation 
compartments  and  the  sludge  compartments.  These  thin 
partition  walls  will  be  constructed  of  three-coat  cement 
plaster  on  rib-metal  reinforcing  lath,  securely  fastened 
to  the  structural-steel  frames.  There  are  eight  frames 
to  each  tank,  spaced  10  ft.  c.  to  c.  A  special  form  of 
joint,  shown  as  a  part  of  Fig.  2,  was  designed 
to  anchor  the  rib-metal  reinforcing  lath  to  the  tank 
walls  during  construction,  and  at  the  same  time  allow  for 
the  expansion  and  contraction  of  the  completed  work. 
In  building  the  end  walls  of  the  tanks,  pieces  of  wrought- 
iron  pipe  v,-ill  be  set  in  the  forms  througli  which  bolts 
will  be  placed  to  anchor  the  rib-metal  reinforcing  lath  to 
the  wall,  and  a  groove  will  be  left  in  the  concrete  wall 
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aloni;  the  hne  of  the  .joint  and  later  filled  with  cement 
plaster  to  form  a  gas  cutofl'  l)etween  the  sedimentation 
aiul  sludge  compartments.  After  the  thin  partition  walls 
have  been  completed,  the  bolts  will  be  removed,  thereby 
releasing  the  anchor  on  the  rib-mctnl  lath  and  allowing 
the  thin  partitions  to  expand  and  contract  more  freely. 

Sludge  Bed  axd  Air  Lift — Owing  to  the  topography 
of  the  land  on  which  the  sewage-treatment  works  will  be 
built,  it  was  found  desirable  to  construct  the  sludge  beds 
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at  a  liislicr  oli'vaddii  tlimi  llic  Iiiilioll'  laiiks,  ttiorcl)y  mak- 
ing it  iicirssaiy  to  ]iiim|)  llir  sludiic.  Tin;  usual  forms 
of  immpiiif;-  iiiacliiiu'iv  arc  iii>l  siiidiljli'  on  account  of  Uw 
hrcakiiijj;  u|i  of  tlic  shulj^c  and  llic  rcsultinj^  loss  in  gas 
coutcnl,  which  wouhl  he  disastrous  to  the  rapid  dryiufj 
qualities  for  wlii<h  hnliolf  sludfie  is  noted,  and  on  this 
jiccount  use  was  made  of  the  "air  lift"  ])rinciple.  Am 
<S-in.  cast-iron  pipe  will  he  erected  in  the  center  of  each 
pyrami(hil  hop])er  extendinji;  from  llu^  bottom  of  the 
hopper  to  the  top  of  the  tank  (Fifi;.  2).  A  2-in.  air  pipe 
will  deliver  compressed  air  at  a  point  in  the  S-in.  pipi^ 
about  17  ft.  below  the  normal  water  line.  This  com- 
pressed air  will  rise  in  piston-like  masses,  carrying  with 
it  quantities  of  sludge.  The  initial  lift  will  he  about 
Sy2  ft.  from  the  normal  water  line  to  the  toj)  of  the  ver- 
tical pipes,  from  which  the  sludge  will  flow  by  gravity  to 
the  sludge  beds  through  lO-in.  riveted  steel  {lipes,  into 
a  l(t-iu.  cast-iron  header  on  which  are  located  the  sludge 
■outlets  controlled  by  lH-in.  shear  gates. 

The  sludge-drying  area  (Fig.  ;i)  wa.s  divided  into 
eleven  beds  each  15  ft.  wide  and  111  ft.  long,  separated 
J)V  small  partitions  constructed  of  2-in.  crcosoted  planks 
18  in.  wide,  .set  on  edge  in  concrete  posts,  spaced  about 
12  ft.  c.  to  c.  Kach  bed  will  be  .served  by  a  narrow-gage 
track  laid  along  the  center  line  with  the  ties  flush  with 
the  surface  of  the  sand.  The  total  area  of  the  sludge- 
drying  beds  is  approximately  18,300  sq.ft.,  being  based 
on  three  persons  per  square  foot  of  area  for  a  popu- 
lation of  55, (too  people.  The  sludge  will  be  run  onto 
the  beds  to  a  depth  of  about  8  in.,  but  the  partitions  are 
12  in.  higli.  No  underdrains  will  be  constructed  at  the 
present  time  owing  to  the  excellent  drainage  qualities  of 
the  soil,  although  it  is  intended  to  construct  underdrains, 
if,  in  the  future,  they  should  be  found  necessary.  After 
the  sludge  has  dried  sutliciently,  it  will  be  shoveled  into 
small  tip  cars,  which  will  be  hauled  to  the  northerly  side 
of  the  sludge  beds  where  the  sludge  will  be  dumped  from 
the  top  of  a  concrete  ri'taining  wall  directly  into  wagons 
driven  alongside  the  wall  at  a  lower  elevation.  It  is 
planned  to  dispose  of  the  dry  sludge  by  fdling  low  land 
belonging  to  the  city. 

Spuixkling  FiLTKit.s — The  sewage  after  leaving  the 
Imhotf  tanks  will  flow  alternately  into  one  or  the  other 
,of  two  dosing  tanks  of  approximately  ."](», 000  gal.  capacity 
each  where  it  will  be  stored  until  automatically  discharged 
through  30-in.  cast-iron  siphons  into  the  main  distribu- 
tors of  the  sprinkling  filters. 

The  area  of  sprinkling  filters  required  was  based  on 
the  assumption  that  one  acre  of  stone  10  ft.  deep  will  care 
for  the  sewage  from  20,000  persons.  The  beds  now  under 
construction  will  have  an  area  of  2.07  acres  at  the  floor 
level.  The  area  is  rectangular  in  shape  (Fig.  4),  405  ft. 
long  by  222  ft.  10  in.  wide  at  the  floor  level  and  5  ft. 
longer  in  each  direction  at  the  top.  The  crushed  stone, 
a  local  granite,  from  1  in.  to  2  in.  in  size,  will  have  a 
.depth  of  from  10  ft.  to  10  ft.  (5  in.  above  the  false-floor 
system.  The  siu-face  area  of  the  filters  was  increased  to 
allow  for  the  overlap  from  the  adjacent  row  of  nozzles. 

The  sewage  will  be  conveyed  to  the  filters  through  36- 
in.  and  30-in  cast-iron  main  distributors,  from  whic'li 
17  lateral  distributors,  Ifi  in.  and  12  in.  in  diameter,  will 
run  the  full  length  of  the  beds.  These  cast-iron  distribu- 
tors will  be  set  in  the  stone  Just  below  the  surface  and 
the  nozzles  will  be  fastened  directly  to  tlie  distributors, 
thereby  climating  long  riser  pipes.     The  nozzles  arc  lo- 


cated 111  the  ipices  of  equilnteral  triangluH  15  ft.  on  a 
side.  ,\t  the  lower  end  of  each  liiternl  diHtribulor  there 
will  he  II  (l-in.  blowoff  with  un  outlet  to  the  low  area 
on  the  east  side  of  the  Hprinkiini^  filters,  which  will 
ail  as  a  small  sand  filter  for  the  wewage  blown  out 
id'  the  distribution  system  or  for  the  sewage  drained 
fr<im  any  portion  of  the  distribution  system  which  may 
be  cut  out  for  repairs  or  during  cold  weather  to  prevent 
freezing.  Hatch  boxes  will  be  located  at  each  end  of 
each  lateral  distributor,  as  well  as  in  the  center  where 
the  size  changes  from  UJ  to  12  in.  in  diameter.  By 
these  means  the  distribution  system  can  be  readily 
cleaned  or  examined  at  any  time  and  the  filters  can  be 
o|)erati'd  in   17  units. 

The  crushed  stone  will  rest  (ui  a  fal.se-floor  system  of 
the  tyj>c  shown  in  Fig.  I.  The  concrete  floor  will  br- 
formed   into  a  series  of  channels  or  lornigations,  sjmced 


Fig.  5.    SF.coxD.\nY   Settling  T.vxks, 
FiTC'HiifHG  Sew.^gic  WoitKS 

l(i  in.  c.  to  c,  and  laid  on  a  slope  of  1  in  222,  draining 
from  the  center  line  of  the  filters  in  either  direction  to- 
ward the  outer  edges.  The  concrete  channels  are  covered 
by  vitrified  clay  blocks,  slotted  to  obtain  a  large  amount 
of  drainage  area.  The  upper  ends  of  the  channels  Ox- 
tend  into  a  flushing  gallery.  (5  ft.  high  by  4  ft.  wide,  at 
a  distance  of  2  ft.  6  in.  above  the  floor  of  the  galiery. 
thereby  making  it  possible  to  examine  each  of  the  floor 
drains  and  also  flush  or  clean  them  in  case  solid  matter 
should  be  deposited  therein.  A  cast-iron  water  main  with 
hose  outlets  will  be  laid  in  the  gallery  for  convenience 
in  flushing. 

The  sprinkling  filters  are  almost  entirely  constructed 
in  excavation  with  the  surface  of  the  filters  below  the 
natural  ground  level.  The  floor  channels  drain  into 
U-shaped  concrete  underdrains  (built  along  the  edge  of 
the  filters  on  the  north  and  south  sides),  covered  with 
concrete  slabs,  and  which  lead  to  a  main  collector  drain 
through  which  the  effluent  flows  from  the  sprinkling  fil- 
ters to  the  settling  tanks.  Manholes  are  located  so  as 
to  provide  access  to  the  underdrains  as  well  as  to  fur- 
nish ventilation.  Xo  retaining  wall  will  be  built  around 
the  outside  edges  of  the  filters  but  a  thin  partition  wall, 
constructed  of  cement  pla.ster  on  rib-metal  lath,  will  be 
built  to  separate  the  cru.shed  stone  from  the  earth  fill- 
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ing.  This  partition  wall  was  not  designed  to  carry  any 
unbalanced  pressure  as  it  was  intended  that  the  earth 
backing  and  the  crushed-stone  filling  should  be  placed 
simultaneously  and  thereby  avoid  injury  to  the  wall. 

The  filter  effluent  conduit  will  be  constructed  of  re- 
inforced concrete,  30  in.  in  internal  diameter  for  a  por- 
tion of  the  distance  and  the  remainder  will  be  constructed 
of  30-in.  east-iron  pipe.  At  the  lower  end  of  the  conduit. 
near  the  secondary  settling  tanks,  a  small  overflow  cham- 
ber will  be  constructed  containing  a  weir  25  ft.  long 
built  at  .such  an  elevation  as  to  make  it  impossible  for 
anyone,  either  willfully  or  through  carelessness,  to  shut 
the  influent  gates  in  the  secondary  tanks  and  back  the 
sewage  up  into  the  sprinkling  filters  or  to  block  the  out- 
lets of  the  secondary  tanks  and  cause  them  to  overflow. 
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Fig.  C.    Cross-Sectiox  of  Fixal  Effluent  Outlet, 
FiTCHBURC!  Sewage  \Voi;ks 

The  overflow  chamber  also  includes  a  means  for  bypass- 
ing the  filter  effluent  around  the  tanks. 

Secoxdary  Settlixg  Tax'ks — The  .secondary  settling 
tanks,  four  in  number  ( Fig.  5 ) ,  constructed  of  reinforced 
concrete,  are  cylindrical  in  shape  with  conical  hopjier 
bottoms.  The  tanks  are  30  ft.  in  internal  diameter,  11 
ft.  9  in.  deep  in  the  cylindrical  portion  and  9  ft.  3  in. 
deep  in  the  conical  bottom,  making  a  total  clepth  of 
24  ft.  The  tanks  were  designed  on  the  basis  of  a  sedi- 
mentation period  of  one  hour  for  125%  of  the  normal 
daily  flow  of  sewage  from  a  population  of  55,000  per.«ons. 
The  sewage  will  enter  each  tank  from  the  30-in.  cast- 
iron  filter  effluent  conduit  through  a  16-in.  spiral-riveted 
steel  pipe  to  a  cylindrical  pipe  5  ft.  in  diameter,  con- 
structed of  i/4-in.  steel  boiler  plate,  12  ft.  long,  set  verti- 
cally with  the  top  1  ft.  2  in.  above  the  flow  line  of  the 
tank,  whicli  will  cau.se  the  inflowing  sewage  to  pass  down- 
ward and  underneath  the  lower  edge. 

It  also  .ser\es  to  retain  floating  matters  and  prevent 
them  from  passing  out  with  the-ettlucnt.  The  sewage  will 
flow  vertically  upward  through  the  tanks  with  an  average 
velocity  of  approximately  15  ft.  per  hr.  The  effluent 
channel  is  located  around  the  circumference  on  the  in- 
side of  each  tank  and  contains  24  Aveirs  2  ft.  long,  over 
which  the  effluent  will  flow  into  the  effluent  channel, 
thence  down  a  flight  of  concrete  step.s  to  the  main  eflluent 
channel  and  finally  to  the  Xa.-^hua  River. 

The  secondary  settling  tanks  will  be  cleaned  frequently 
by  pumping  out  tlu^  entire  contents  of  a  tank,  including 
sludge  and  water,  with  a  5-in.  motor-driven,  centrifugal 
pump,  located  in  a  small  building  near  the  tanks,  and 
forcing  it  through  a  C-in.  cast-iron  force  main  up  into  the 
influent  conduit  to  the  ImhofT  tanks,  in  which  the  sludge 
will  be  deposited  and  allowed  to  decompose,  together  with 
the  sludge  from  the  crude  .wwage.  This  method  of  oper- 
ation avoids  the  necessity  of  building  separate  sludge 
beds  for  the  secondary  .settling  tank  .sludge,  which  are 
usually  troublesome  because  the  sludge  dries  slowly  and  is 
apt  to  give  off  disagreeable  odor,  due  to  the  large  num- 


ber of  worms  which  it  contains.  When  mixed  with  the 
crude  sewage  sludge  in  the  Imhoff  tanks,  the  secondary 
tank  sludge  will  go  through  the  "rotting  out"  process, 
the  worms  will  be  decomposed  and  the  resulting  sludge 
will  be  free  from  nauseating  odors  and  will  dry  out  much 
more  readily. 

Fixal  Effluext  C'iiaxxel — The  main  effluent  chan- 
nel from  the  secondary  settling  tanks  to  the  Xashua 
Eiver  is  trapezoidal  in  section,  3  ft.  in  depth,  wiih  a 
bottom  width  of  3  ft.,  and  sides  built  on  a  slope  of  1 
to  1  (Fig.  6).  Both  the  sides  and  bottom  will  be  paved 
with  concrete. 

In  addition  to  the  work  already  described,  a  consider- 
able amount  of  excavation  will  be  involved  in  improving 
and  straightening  the  Xashua  River  channel,  and  in  the 


Fig.  7.  Floor  Plaxs  of  Laboratory, 
FiTCHBURG  Sewage  Works 

construction  of  about  one-lialf  mile  of  macadam  road  to 
various  portions  of  the  sewage-treatment  works. 

Laboratory — The  laboratory  building  will  be  a  two- 
story  structure,  33  ft.  8  in.  by  43  ft.  8  in.  in  plan,  of 
grey,  rough-cut  brick,  with  a  red  tile  roof  and  limestone 
trimmings.  Complete  equipment  will  be  installed  for 
general  chemical,  water  analj'sis,  bacteriological  and  ce- 
ment-testing laboratories  (see  Fig.  7  for  floor  plans'). 
The  air  compressor  for  furnishing  compressed  air  to  be 
used  in  pumi))ng  the  sludge  in  the  Imhod'  tanks  will  also 
be  installed  in  this  building. 

The  sludge-pump  building,  14  ft.  by  17  ft.  in  plan, 
will  be  of  a  similar  type  of  construction,  one  story  high. 

The  project  is  under  the  general  direction  of  the  Sew- 
age Disposal  Commission,  a  board  of  throe  men  appointed 
by  the  Mayor,  and  created  by  an  act  of  the  Massachusetts 


■Tunc  n,   1913 
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Lof^islMluic  111  I!>1(>.  This  hoard,  of  which  Arthur  11. 
Lowe  is  cliiiirinaii,  has  under  its  ciiarijc  not  only  the  con- 
struction ot  tlie  interceptinj;  sewer  and  sewafjo-treatnient 
worlvs,  but  also  the  niaintenance  of  liie  sewera;,'e  system 
together  witii  the  making  of  sewer  extensions  and  liouse 
connections.  l)a\i(l  .V.  llartwell  is  chief  engineer  and 
Harrison  1'.  KiUly  is  consulting  engineer.  Tiie  i)hins  and 
specifications  for  the  sewage-treatment  works  were  ])re- 
pared  in  conjunction  witli  Mr.  llartwell  at  the  ofHce  of 
Motcalf  &  Eddy,  consulting  civil  engineers,  Boston,  Mass. 
Pro])osals  for  the  construction  work  were  received  May 
15,  and  the  contract  has  hccii  awarded  to  the  lowest  bid- 
ders, R.  II.  Newell  Co.,  and  N.  S.  Brock,  of  TTxbridgc, 
Mass.  The  cdulract  will  animint  to  approximately 
$215,000. 

A  Grouting  Process  for  Preventing 
Slides  on  the  Panama  Canal* 

By  (iHo.  S.  Ru'Ef 

In  the  Culebra  Cut  on  the  Panama  Canal  serious  ditBcuI- 
ties  are  being  experienced  from  slic]e.s,  and  the  Istlimian  Ca- 
nal Commission's  report  for  1912  contains  an  inteiesting  de- 
scription of  the  geological  formation  and  the  cause  of  slides, 
by    the   geologist,    Mr.   iVIcDonald.J: 

The  writer  has  reached  the  conclusion  that  the  slides  may 
continue  to  be  a  serious  matter.  Therefore  it  will  be  advis- 
able to  give  consideration  to  any  methods  which  will  tend 
to  prevent  slides.  A  process  used  in  shaft  sinking  and  tunnel 
work  suggests  a  method  of  erecting  an  underground  retaining 
wall  which  (though  not  feasible  for  ground  actually  moving) 
will  perhaps  prevent  the  formation  of  a  slide  by  taking  care 
of  the  unbalanced   pressures  due   to  deep   excavation. 

CEMENTATION  PROCESS  FOR  SINKING  SHAFTS 

While  the  method  of  filling  cavities  and  rock  crevices  be- 
hind tunnel  lining  with  cement  grout  has  long  been  employed. 
a  special  application  called  the  cementation  process  has  been 
highly  developed  in  France  for  sinking  through  porous  and 
creviced  water-bearing  strata.  Briefly,  it  consists  of  drilling 
a  series  of  holes  surrounding  the  shaft  location  through  the 
porous  strata  to  the  more  or  less  impervious  coal  measures, 
and  pumping  in  cement  grout  under  high  pressure.  The 
pumping  may  be  either  continuous,  as  the  drilling  proceeds, 
or  (as  in  later  undertakings  was  found  to  be  better)  in  stages 
at  intervals  alternating  with  drilling  every  16  ft.  By  this 
method  a  cylinder  of  cemented  material  is  constructed  within 
which  the  shaft  can  be  sunk.  In  the  earlier  undertakings 
four  drill  holes  were  used,  but  for  later  shaft  sinkings  six 
holes   were    employed    in    a    circle   of   24   ft.    diameter. 

To  prevent  leakage  to  the  surface  of  the  injected  grout- 
ing, a  pit  is  first  dug  for  each  bore-hole  through  the  loose 
earth  and  concrete  placed  tightly  about  a  12-in.  standpipe. 
the  top  of  which  is  capped.  The  cap  has  a  .stufflng-box. 
through  which  passes  a  grouting  pipe  that  can  be  pushed  to 
mar  the  bottom  of  the  hole.  The  pipe  is  connected  with  the 
pump,  and  the  latter  with  the  cement  mixer.  Before  injection 
of  cement    begins,    clear   water   is   pumped  through. 

It  has  been  found  necessary  to  use  only  the  finest  ground 
cement,  and  employ  pressures  as  high  as  T5U  lb.  per  sq.in.  to 
Insure  the  thorough  permeation  of  the  cement  into  the  small 
crevices  and  bedding  planes  of  the  strata.  The  cleaning  out 
of  all  mud  coating  on  the  bore-hole  is  also  found  necessary. 
To  this  end  it  is  the  practice  to  drill  the  hole  below  the  stand- 
pipe,  about  7  in.  diameter,  and  then  ream  to  10  in. 

The  water-bearing  strata  consist  of  marls  or  fissured 
chalks  which  are  sometimes  argillaceous.  They  are  soft 
enough  to  be  bored  with  an  auger  drill  turned  by  power.  The 
process  has  been  so  successful  that  it  is  supplanting  the  freez- 
ing system  for  sinking  through  highly  water-bearing  strata 
In  northern   France  and   Belgium. 

CONSTRUCTING  UNDERGROUND  RET.A.INING  WAI-LS 

The  success  achieved  with  the  above  process  appears  to 
offer  possibilities  in  solidifying  the  slopes  of  unstable  strata. 

•Abstract  of  a  paper  read  before  the  Western  Society  of 
Engineers,    Chicago.    May    12,    1913. 

tChief  Mining  Engineer,  U.  S.  Bureau  of  Mines.  Pittsburgh, 
Penn. 

f'Engineering  News,"  Oct.   3  and  Nov.   2S,   1912. 


at  least  Hiillli'lently  to  proven!  movompnt  from  <>crurrlii({. 
Thi-  hoh-H  nili'd  with  concr.-tc,  ri-lnr<.rc.-(l  with  Iron  tiiir», 
would  Hi.rve  uh  deep-Heiitcd  muHHlvi-  pIl.'M.  Why  not  exti-nil 
this  prinrlpli.  and  drill  Ini'liniMl  holi-H  In  Holld  Rtriiln,  and  In- 
sert In  Iheni  hi'iivy  reinfurcInK  biUH  which,  when  Hurroiindod 
with  cement,   would  act  as  diaKonalH  or  tenHlun  mi-mbem? 

A  fuitlKr  (I  ■vilopmi'nt  wan  to  "HprlnB"  the  holeii  at  tho 
bottom  by  Mhootlng  with  dyniimlle  Thin  would  open  up 
crevices,  permitting  a  more  oxtenHlve  cementation,  and  would 
provide  an  enlargement  which  would  furnlHh  anehoraKe  for 
the  lie  bars.  The  upper  end  of  the  tie  bar  Im  to  be  held  by 
a  concrete  capping.  Thus  the  combination  of  vertical  con- 
crete posts  and  Inclined  metal  tleB  (golnn  deep  i.noiiKh  to 
reach  solid  strata),  with  the  ground  cemented  betwei.p,  would 
furnish  a  triangular  dam.  or  retalnInK  wall,  which  should 
have    great    strength    against    lateral    pressuro. 

The  nearer  the  holes,  the  more  thorough  would  be  the 
cementation.  The  only  limit  would  be  that  of  cost.  The  ayt- 
tem.  If  applied  extensively,  would  be  costly.  But  It  wouM 
only  be  considered  where  the  cost  of  repairing  damage  to  an 
engineering  work  by  an  extensive  landslide  would  be  vastly 
greater. 

In    proposing   the  scheme   for   checking,   or    rather   prevent- 
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PiiOPcsKi)  Method  of  Preventixo  Slides  ox  the 
Panama  Cax.\l 

ing,  slides,  the  writer  has  had  three  main  thoughts  in  mind: 
1,  as  far  as  possible  there  should  be  drainage:  2,  there  should 
be  a  subdivision  of  the  slopes  from  which  the  slides  are 
liable  to  come;  3,  there  should  be  formed  an  underground 
dam,  to  prevent  the  foot  of  a  slope  from  moving,  and  also  to 
keep  the  water  of  the  canal  from  circulating  through  the  ma- 
terial. It  is  very  much  more  destructive  to  the  somewhat 
soluble  walls  to  have  water  constantly  entering  and  leaving 
the  crevices  through  wave  action,  than  if  the  ground  water 
is   merely    held   quiescent. 

The  scheme  is  as  follows,  and  Is  shown  by  the  accompany- 
ing cut: 

1.  To  drill  a  series  of  holes  along  lines  parallel  with  the 
axis  of  the  canal,  these  holes  to  be  both  vertical  and  in- 
clined, and  go  deep  enough  to  reach  firm  stiata  below  the 
level  of  the  bottom  of  the  canal.  The  depth  of  the  holes  might 
need   to  be  100   ft.   or  over   150  ft. 

2.  Cement  grout  to  be  forced  into  these  holes  under  pres- 
sures of  750  to  1000  lb.  per  sq.in..  so  that  the  cement  will  pen- 
etrate all  the  fissures,  making  the  mass  impervious  to  water, 
and   also   binding    the    rock    together. 

3.  Steel  rods.  3  in.  diameter  or  more,  to  be  grouted  into 
the  holes. 

4.  Before  the  steel  bars  have  been  placed,  dynamite  is  to 
be  fired  in  the  bottom  of  each  hole  to  make  an  enlarged  space 
in  the  firm  stratum  which  the  holes  should  reach.  These  will 
provide  anchorage  at  the  bottom.  The  rods  will  thus  act 
as  reinforcement  to  the  cemented  zone;  and  the  rods  in  the 
inclined  holes  will  serve  as  tension  members  of  the  wall.  The 
latter  rods  will  therefore  be  made  much  heavier  than  the 
others.  The  rods  are  to  have  nuts  and  washers  or  to  be  upset 
at  each  end.  The  upper  ends  are  to  be  fastened  in  a  con- 
crete   capping    over   the    top  of   the   "dam." 

In  applying  this  method  it  must  be  done  before  the  ground 
begins  to  move.  It  cannot  be  applied  to  ground  that  is 
actually  moving.  Moreover,  the  wall  must  go  sufficiently  deep 
to  get  into  solid  strata.  But  there  is  nothing  except  cost  to 
prevent  such  an  underground  dam  from  going  as  deep  as 
seems  desirable,  or  to  make  the  holes  as  large  or  the  tie  rods 
as  heavy  as  desired.  It  would  be  desirable  to  try  the  method 
beyond  the  present  slide  areas  in  order  to  determine  the  ob- 
stacles and  necessities  of  the  case.  The  work  could  be  pushed 
from  either  edge  into  the  slide  area.  Intermediate  ground 
walls  could  be  constructed  further  up  the  slopes,  so  as  to 
lessen  the  weight  and  also  to  prevent  water  which  might 
enter  above  from  working  down  into  the  larger  mass  below. 
Accompanying  these  dams,  underground  horizontal  drifts 
might  in  some  cases  be  put  into  the  slopes  to  drain  the 
ground. 
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The  Timber-Treating  Plant  of  the 
Baltimore  &  Ohio  R.R.* 

The  Baltimore  &  Ohio  E.E.  has  receutly  completed 
and  put  into  operation,  at  Green  Springs,  W.  Va.,  one  of 
Vhe  most  complete  and  modern  timber-treating  plants  in 
America.  It  covers  60  acres  and  is  situated  close  to 
large  areas  of  timber  land  along  the  south  branch  val- 
ley of  the  Potomac  Kiver.  The  requirements  of  the 
B.  &  0.  system  approximate  2, .500, 000  ties  annually  for 
renewals,  and  a  large  proportion  of  these  ties,  with  other 
timber  for  railroad  use,  will  be  treated  in  the  new  plant. 

Practically  all  of  the  ties  treated  at  the  plant  to  date 
are  oak,  the  number  being  approximately  200,000.     The 


tanks,  an  underground  drain  tank,  pressure  pumps  and 
electric  centrifugal  pump.  Any  process  can  be  studied 
and  pressure  can  be  supplied  as  high  as  300  lb.  The 
chemical  laboratory  adjoins  the  physical  laboratory,  for 
creosote   distillations,   zinc-chloride   analyses,   etc. 

The  office  building  is  of  concrete  and  is  fireproof.  The 
same  is  true  of  the  other  buildings  in  the  plant,  except 
small  hose  and  engine  houses  of  wood,  located  some 
distance  from  the  other  structures.  A  fire-protection 
system  has  been  installed  and  a  fire  department  will  be 
organized  from  among  the  employees.  A  6-in.  water 
main  has  been  laid  the  entire  length  of  the  tie  yard  and 
every  300  ft.  there  is  a  hydrant.  The  hose  house  is 
near  the  office  and  is  equipped  with  a  reel  of  300  ft. 
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standard  tie  in  use  on  the  Baltimore  and  Ohio  is  TxS  in. 
and  81/^  ft.  long,  containing  4  cu.ft.  Ties  are  unloaded 
and  cribbed  in  piles  of  seven  and  one,  and  are  handled 
by  piecework.  It  is  the  intention  to  air-season  all  ties. 
However,  if  they  are  not  received  in  quantities  sufficient 
to  properly  air-season,  the  plant  is  designed  to  give  a 
preliminary  .steaming  and  vacuum  treatment  before  the 
injection  of  preservatives. 

The  location  of  the  timber-treating  plant  is  believed 
to  be  admirably  suited  for  all  purposes,  being  near  large 
timber  areas.  Green  Spring  is  at  the  junction  of  the 
Romney  branch  with  the  main  line  of  the  B.  &  0. 
This  branch,  which  extends  16  miles  to  Romney,  W. 
Va.,  with  the  Hamjjshire  Southern  K.R.,  extending  38 
miles  farther  to  Petersburg,  taps  a  timber  tract  of  sev- 
eral thousand  acres,  much  of  it  being  virgin  forest.  The 
outlet  for  all  timber  adjacent  to  the  lines  mentioned  is 
by  way  of  (ireen  Spring,  and  it  is  merely  a  question  of 
stopping  the  timber  in  transit  to  have  it  seasoned  and 
treated. 

The  accompanying  figure  shows  the  plan  and  elevation 
of  the  works.  In  addition  an  experimental  plant,  con- 
sisting of  a  complete  physical  and  chemical  laboratory, 
is  situated  adjacent  to  the  main  building.  Here  is  a 
cylinder  30  in.  in  diameter,  91/2  ft.  long,  to  hold  three 
or  four  ties.     There  are  also  two  working  or  pressure 


•From  information  furnl8h<?d  by  F. 
tendent  of  timber  preservation,  B.  &  O. 
W.    Va. 


J.    Anprler.    supprln- 
R.R.,   Green   Spring, 


(jf  hose,  ^\'ater  pressure  tor  tire  emergency  is  maintained 
by  a  high  .'J0,000-gal.  tank  kept  filled  at  all  times. 

There  are  two  treating  cylinders,  or  retorts  as  com- 
monly called,  7  ft.  in  diameter  and  132  ft.  long,  made 
of  ^-in.  .steel  for  a  working  pressure  of  175  lb.  per  sq.in. 
Each  of  the  retorts  rests  on  nine  concrete  piers  and  is 
.securely  anchored  to  the  center  pier.  On  the  remaining 
eight  piers,  the  retort  rests  on  cast-steel  saddles,  with 
nests  of  steel  rollers  between  the  saddles  and  an  iron 
plate  imbedded  in  the  concrete,  each  nest  having  three 
rollers  2  in.  in  diameter,  10  in.  long. 

At  each  end  of  the  retort  is  a  door  which  swings  on 
steel  rollers  and  can  be  opened  and  closed  easily  by 
one  man,  notwithstanding  a  weight  of  6400  lb.  The  door 
consists  of  a  .steel  frame  with  flanged-stoel  dished  head 
1  in.  thick.  The  retorts  are  equipped  with  heating  coils 
and  also  with  perforated  pi])es,  used  to  obtain  a  more 
perfect  distribution  of  steam  when  green  timber  is  being 
artificially  seasoned  as  well  as  for  the  circulating  device 
of  the  Card  ])rocess. 

The  main  building  is  of  steel-frame  construction  with 
corrugated  iron  sides  and  concrete  roof.  The  floors  of 
the  building  are  of  cement  and  there  is  a  concrete  ba.se- 
ment  so  constructed  that  should  any  of  the  preservative 
be  spilled  it  can  be  recovered.  In  the  basement  is  a 
concrete  sump  equipped  with  an  electric  signal  warning 
the  engineer  in  charge  when  the  sump  is  filled.  The 
sump  is  emptied  by  means  of  an  ejectfir.  the  liquid  ))ass- 
iiig  into  a  settling  tank  about  50  ft.  froin  the  building. 
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Tho  .settling  tank  is  also  of  concrete  20  ft.  wide,  •")'•  11. 
long  and  ai)pro.\iinately  10  ft.  deep.  Tiie  tank  has  Iciur 
compartments  and  after  the  drainings  from  tlie  phm'. 
enter  the  first  .section  the  liquid  is  forced  to  1rav(;l 
through  each  of  the  others  in  a  circuitous  path  to  tiic 
last.  By  this  time  any  creo.sote  carried  from  the  plant 
falls  to  the  hottom,  hecause  of  its  greater  specific  gravity, 
aud  enters  a  well  in  the  bottom  of  the  last  compartment 
of  the  settling  tank.  Here  an  electric:  ])ilge  ])unip  forces 
it  to  an  underground  tank. 

The  boiler  room,  .'30x40  ft.,  is  situated  ailjacent  to  tho 
main  building,  and  contains  two  iiorizontal  return-tube 
boilers  of  150  hp.  each,  built  for  125  lb.  working  pres- 
sure. Space  is  pro\ided  in  tho  room  for  a  third  boiler 
to  be  installed  when  tlie  requirements  justify  an  enlarge- 
ment. A  boiler-feed  heater,  injector,  and  feed-water 
pump  complete  the  equipment  in  the  boiler  room. 

The  oil  storage  tank  is  40  ft.  in  diameter  by  30  ft. 
high,  having  a  total  capacity  of  280,000  gal.  There  is 
also  a  storage  tank  15  ft.  in  diameter  by  20  ft.  high,  for 
concentrated  solution  of  zinc-chloride,  with  25,000  gal. 
capacity.  The  oil-storage  tank  has  500  sq.ft.  of  heating 
coils  in  four  sections.  An  angle  stem  thermometer  is 
placed  in  the  side  of  this  tank  (the  oil  being  kept  at  a 
constant  temperature  of  about  130°  F.). 

Xear  the  storage  tank  is  an  underground  unloading 
tank,  6  ft.  in  diameter  by  60  ft.  long.  The  tank  is  in- 
closed in  a  concrete  pit,  which  will  prevent  waste  of 
the  creosote  in  the  event  that  leakage  occurs.  The  tank 
will  withstand  an  air  pressure  of  50  lb.  per  sq.in.  and 
creosote  is  forced  from  this  tank  into  the  storage  or 
working  tanks  by  air  also.  The  working  tanks  and  pres- 
sure tanks  are  all  located  inside  the  building,  so  that 
they  can  economically  be  warmed  and  the  tempera- 
ture of  the  working  solution  retained  at  190°. 

The  working  tanks  are  24  ft.  in  diameter  by  20  ft. 
high,  each  having  a  capacity  of  about  68,000  gal.  They 
rest  on  concrete  foundations  6  ft.  above  the  floor  line, 
and  are  equipped  with  three  sets  of  cast-iron  radiators 
with  a  total  heating  surface  of  441  sq.ft.  Each  tank 
is  also  equipped  with  air  coils  for  agitating  a  mixed  so- 
lution of  creosote  and  zinc  chloride.  Air  is  admitted  at 
100  lb.  pressure  and  distributed  in  such  manner  as  to 
completely  mix  the  solution  in  from  two  to  five  min- 
utes. The  tanks  are  also  equipped  with  mercury  gages 
which  show  the  true  reading  in  cubic  feet  and  gallons, 
regardless  of  the  temperature.  Each  tank  has  a  regu- 
lator to  govern  the  steam  supply  and  to  maintain  the 
required  temperature. 

The  pressure  tanks  are  8  ft.  in  diameter  and  14  ft. 
high,  made  of  %-in.  steel  for  a  working  pressure  of  175 
lb.  They  are  in  reality  a  combination  of  pressure,  meas- 
uring and  drain  tanks,  and  are  located  in  such  a  way 
that  they  are  readily  filled  while  the  treating  cylinders 
are  being  loaded  preparatory  to  treating  a  charge  of  tim- 
ber. Compressecl  air  can  be  applied  through  the  top 
of  these  iJressure  tanks  to  force  the  preservative  out 
through  a  bottom  pipe  leading  to  the  retorts.  Pressure 
is  maintained  until  the  required  absorption  is  obtained 
in  the  timber,  after  which  the  valve  is  closed  and  any 
remaining  preservative  can  be  returned  to  the  working 
tank  by  means  of  the  compressed  air  already  in  the 
pressure  tank.  There  is  also  a  sufficient  amount  of  com- 
pressed air  in  this  tank  to  force  all  of  the  solution  in 
the  treating  cylinder  back  to  the  working  tank.  The  tanks 


MFC  cquijiped  witli  mercury  indicators  which  «how  th<» 
iiniounf  of  solution  going  into  liie  timber. 

They  are  al.so  used  as  drain  tanks  to  catch  and  nieaK- 
urc  tlie  .solution  taken  froiii  the  timber  during  the  vac- 
uum and  draining  process.  'J'hc  bottoms  of  the  pres- 
sure tanks  are  only  slightly  lower  than  the  treating  cyl- 
inders; and  though  all  of  the  drainings  from  thi,-  charge 
would  not  flow  into  the  pressure  tank  by  gravity,  thit* 
is  easily  and  quickly  accomplished  by  admitting  at- 
mospheric ])ressure  to  the  treating  cylinder  while  the 
j)rossure  tank  maintains  a  vacuum.  This  combination 
of  i)ressure-mcasuring-drain  tank  is  unique  with  tlie 
plant  at  Green  Spring.  It  was  worked  out  by  the  writer, 
a.ssisted  by  C'ard  and  McArdle,  who  were  the  draftsmen 
on  pipe  plans.  It  eliminated  entirely  the  dirty  and  ex- 
])cnsive  ])ressuro  pumiis  commonly  in  use  in  timber-treat- 
ing ])lants. 

Kccording  gages  and  recording  thermometers  are  con- 
nected to  the  treating  cylinders.  This  places  the  super- 
intendent in  complete  touch  with  the  treatment  in  all  of 
its  details,  the  charts  indicating  the  temperature,  pres- 
sure and  vacuum  recorded  for  every  moment  the  plant 
is  in  operation. 

The  plant  is  heated  throughout  by  steam,  a  vacuum 
system  being  used,  all  condensation  being  returned  to 
the  boiler-feed  heater  and  thence  to  the  boilers.  A  50- 
kw.  generator  furnishes  tho  light  for  the  plant  and  the 
yard,  there  being  three  arc  and  about  50  incandescent 
lamps.  The  electric  plant  also  furnishes  current  to  oper- 
ate two  10-hp.  8-in.  centrifugal  ])umps  and  a  1-hp.  bilge 
pump.  The  centrifugals  are  used  to  circulate  a  mixture 
of  creosote  and  zinc-chloride  in  the  retorts  while  using 
the  Card  process.  The  bilge  punip  is  in  the  settling  tank 
and  is  used  to  pump  creo.sote,  that  may  have  settled  out 
from  the  drainings,  into  the  underground  unloading 
tank. 

There  are  130  tie  cars  used  to  deliver  the  ties  to  and 
from  the  treating  cylinders.  All  storage-yard  tracks 
have  three  rails,  the  outside  pair  being  of  standard  gage 
and  the  inside  rail  fixing  a  30-in.  gage  for  the  tram  cars. 
In  loading  for  treatment  the  ties  are  classified  as  hard 
and  soft  woods  and  as  Xo.  1  and  Xo.  2.  For  this  work 
the  men  are  paid  at  a  rate  per  tram  instead  of  per  tie 
as  is  the  case  of  unloading  and  cribbing  for  seasoning. 
Thus  it  makes  no  difference  whether  there  are  30  or  40 
ties  on  a  tram,  the  cubical  contents  are  practically  the 
same  and  the  amount  ])aid  is  the  same. 


The  Pension  S)«ten»  of  the  PennMylvanin  R.R.  has  just 
completed  its  thirteenth  year  of  operation.  It  will  be  remem- 
bered that  L-stablishment  of  this  system  was  one  of  the  early 
acts  of  A.  J.  Cassatt,  on  becoming  president  of  the  road  in 
1899.  By  it,  each  employee  is  oblifjed  to  retire,  on  a  pension, 
at  the  age  of  70,  and  an  employee  may  be  retired,  at  the  age 
of  05,  in  case  of  physical  disability.  The  stipend  allowed 
amounts  to  1%  of  the  average  salary,  or  wage,  for  the  ten 
years  previous  to  retirement,  multiplied  by  the  number  of 
years  in  the  service  of  the  company.  No  man  may  enter  the 
employ  of  the  road  after  attaining  the  age  of  45,  so  that  any- 
one retiring  at  70  receives  at  least  25  ^r  of  his  avei-age  annual 
salary  for  the  previous  ten  years.  This  allowance  is  given 
without  any  obUgation  to  the  railroad  and  the  only  stipula- 
tion is  that  a  pensioner  may  not  re-enter  the  service,  under 
any  condition. 

Compilation  of  records  shows  that  in  the  13  years,  7152 
men  have  received  $8,368,786  from  the  various  companies.  Of 
these  men.  3345  have  died,  leaving  3807  on  the  present  rons. 
Of  these  2843  are  on  the  Hnes  east  of  Pittsburgh  and  964  on 
lines  west.  -A^t  the  close  of  1912.  296  of  the  pensioners  on 
lines  east  of  Pittsburgh  were  over  80  years  and  nine  were 
over   90. 
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Grouting  the  Arches  of  an  Old  Stone 
Viaduct 

The  Paris-Bordeaux  line  of  the  Paris  &  Orleans  By. 
crosses  the  valley  of  the  Dordogue  Eiver,  near  Libourue, 
by  a  masonry  viaduct  having  100  arches  of  33-ft.  span. 
This  was  built  in  1846-50,  and  during  its  early  years 
longitudinal  cracks  appeared  in  the  intrados  of  the  arches, 
but  these  did  not  appear  to  be  of  importance  until  a 
few  years  ago,  when  they  began  to  extend  under  the  in- 
fluence of  heavier  engines  and  rolling  stock  and  faster 
trains.  The  most  serious  cracks  were  close  to  the  center 
line  of  the  structure.  In  1900,  about  100  of  these  cracks 
were  noted,  some  of  them  16  to  20  ft.  long  and  0.6  to  0.8 
in.  wide.  Some  repairs  had  been  made  by  replacing  de- 
fective stones,  pointing  the  joints  and  packing  the  cracks 
with  cement,  but  in  1909  a  general  system  of  repair  was 
undertaken. 

Three  arches  at  a  time  were  supported  on  centering 
and  the  top  of  the  arch  uncovered.  The  concrete  cov- 
ering over  the  masonry  was  not  disintegrated  but  showed 
a  number  of  longitudinal  cracks  which  allowed  water  to 
leak  through  to  the  arch  masonry.  Cracks  were  found  in 
the  extrados  of  the  arclies,  some  of  which  penetrated 
(more  or  less  obliquely)  the  entire  thickness  and  con- 
nected with  the  cracks  on  the  intrados.  The  cause  seemed 
to  bj  the  soft  character  of  the  stone  used,  the  edges  being 
cracked  and  crushed  under  the  influence  of  vibration, 
especially  where  joints  were  not  properly  filled.  This  ac- 
tion resulted  in  causing  considerable  voids  in  the  ma- 
sonry. It  was  necessary,  therefore,  to  fill  the  voids  and 
thoroughly  bonl  the  masonry  into  a  solid  mass,  and  the 
method  adopted  was  to  force  in  cement  grout  under  pres- 
sure. As  the  concrete  covering  was  mainly  intact,  the 
grouting  was  done  from  the  lower  side  or  intrados.  In 
this  way  it  was  not  necessary  to  interfere  with  the  traf- 
fic, which  averaged  85  trains  daily. 

At  first  a  machine  was  used  that  had  been  employed  in 
grouting  the  lining  of  the  approach  tunnels  at  the  Orsay 
railway  station,  in  Paris.  This  had  a  lower  reservoir  for 
the  grout,  and  an  upper  chamber  in  which  air  was  com- 
pressed by  a  hand-pump.  This  was  not  satisfactory.  The 
pressure  was  not  sufficient  to  force  the  grout  into  the 
voids,  and  the  grout  frequently  set  in  the  pipes,  causing 
continual  delay  and  trouble.  On  the  advice  of  Mr.  Su- 
quet,  Engineer  of  the  Metropolitan  Railway,  of  Paris,  a 
l»ressure  pump  was  used,  .so  that  the  operating  piston 
did  not  come  in  contact  with  the  grout,  but  worked  in 
pure  water,  tran.smitting  pressure  through  a  diaphragm 
to  the  grout  in  an  adjacent  chamber.  The  pump  was 
driven  by  a  gasoline  engine  of  11/4  hPv  t^'e  whole  outfit 
being  mounted  on  a  truck. 

Tlie  working  force  consisted  of  five  men ;  two  masons 
and  three  to  attend  to  the  grouting.  The  masons  first 
cleaned  out  the  fissures,  and  closed  them  with  ])laster, 
inserting  at  selected  points  pieces  of  old  i/^-in.  lead  gas 
pipe  as  nozzles.  The  plaster  was  allowed  to  set  for  two 
days  before  the  grouting  gang  did  its  work.  The  fore- 
man supervised  the  work  and  attended  to  the  engine. 
One  man  prepared  the  grout  and  kept  it  stirred.  The 
other  man  handled  the  injection  hose,  which  he  fitted 
to  the  lead  nozzles  mentioned  above.  This  man  wore  a 
mask  and  goggles  to  protect  his  face  and  eyes  from  the 
jets  of  grout  which  spouted  out  when  the  voids  had  been 
filled.     In  a  little  while,  however,  he  became  expert  at 


determining  from  the  pressure  in  the  hose  the  probable 
period  of  injection,  and  shut  off  the  flow  by  a  valve  .so 
that  there  were  no  overflow  jets.  This  method  was  very 
successful  and  gave  no  trouble.  The  only  precaution 
necessary  was  to  pump  water  through  the  hose  occasion- 
ally in  order  to  prevent  clogging. 

Each  arch  had  at  least  20  injection  nozzles,  and  some 
had  as  many  as  100.  The  minimimi  amount  of  cement 
per  arch  was  110  to  220  lb.,  for  32  arches;  the  maximum 
was  in  four  arches  which  required  1510  lb.  each.  The 
average  was  475  lb.  per  arch.  The  total  cost  was  $880; 
this  included  the  cement,  plaster,  lead  and  wages.  Test 
holes  drilled  into  the  work  showed  that  the  voids  had 
been  thoroughly  filled  and  the  stones  bonded  together. 
The  old  cracks  have  not  extended,  and  the  slipping  or 
displacement  of  the  stones  (due  to  their  wear)  has 
ceased. 

This  work  was  commenced  in  1909  and  finished  in 
1911.  Our  information  respecting  it  is  taken  from  an 
article  in  the  February  number  of  the  Revue  Generale  des 
Chemins  de  Fer,  by  Mr.  Adam,  Engineer  of  Mainte- 
nance-of-way  of  the  Paris  &  Orleans  Ev. 


The  Idaho  Pulilic-l'tilltieii  Law  recently  approved  by  the 
governor  is  patterned  after  other  state  legislation  which  has 
proved  effective  in  the  regulation  of  public-service  corpora- 
tions. There  are  to  be  three  commissioners  appointed  by  the 
governor  for  overlapping  terms  of  six  years  each  at  salaries 
of  $4000.  The  commission  appoints  its  own  secretary  and  is 
empowered  to  employ  engineers,  accountants,  inspectors,  etc. 
The  attorney-general  of  the  state  is  the  counsellor  of  the 
commission  in  actions  at  law.  The  usual  scope  of  definition 
is  given  to  the  term  "public  utilities"  and  it  also  includes 
specifically  wharfingers,  warehousemen,  and  distributing  com 
panics  "n-hich  serve  the  public  only  indirectly.  Companies  con- 
structing irrigation  works  are  specifically  excepted.  The  law 
provides  that  all  charges  by  a  public  utility,  or  several  jointly, 
must  be  just  and  reasonable  without  preference  or  discrim- 
ination and  that  the  service  must  be  reasonable,  adequate  and 
efficient,  promoting  the  safety,  health,  comfort  and  conven- 
ience of  patrons,  employees  and  the  public  generally.  The 
commission  has  ample  power  for  making  investigations,  in- 
specting property,  holding  hearings,  examining  books  and 
records,  compelling  the  attendance  of  witnesses,  regulating 
service,   fixing  rates,  and   enforcing  its  orders. 

The  commissioners  and  their  employees  are  enjoined  from 
divulging  information  receive!  from  a  public  utility,  except 
such  as  is  open  to  public  Inspection  or  made  public  by  order 
of  the  commission,  and  disobedience  of  this  provision  is  made 
a  felony. 

Thirty  days'  notice  to  the  commission  is  required  before 
rates  may  be  changed  and  the  change  may  not  be  upward 
without  their  permission.  It  is  provided  that  the  act  shall 
not  prevent  sliding  scales  nor  the  adjustment  of  rates  in  re- 
lation to  dividends  under  the  approval  of  the  commission. 
Telephone  and  telegraph  companies  are  instructed  to  handle 
proffered  business  without  delay  or  discrimination  whether 
the  business  is  from  companies  with  whose  lines  physical 
connections  may  have  been  ordered  by  the  commission. 

Street-railway,  gas.  electric-supply,  telephone  and  water 
corporations  may  construct  or  extend  their  plants  hereafter 
only  by  first  securing  a  certificate  of  public  convenience  and 
necessity  from  the  commission.  Exception  is  made,  however, 
in  territory  in  any  city  or  town  heretofore  lawfully  occupied 
or  contiguous  territory  not  already  served.  Power-generating 
companies,  moreover,  may  enlarge  their  plants  without  per- 
mission or  develop  new  plants  and  market  the  output.  None 
of  the  specified  classes  of  utilities  may  exercise  any  right  or 
privilege  or  obtain  a  franchise  without  first  obtaining  a  cer- 
tificate of  necessity. 

Provision  Is  made  for  rehearlngs  on  any  order  of  the  com- 
mission and  for  appeal  to  district  and  state  supreme  courts. 
The  penalties  for  disobedience  of  the  orders  of  the  commis- 
sion are  fixed  at  not  exceeding  $2000  for  each  offense,  each 
day  of  continuing  violation  being  considered  a  separate  of- 
fense. Each  Individual  offender,  either  as  individual  or  an 
agent  of  a  company,  is  liable  to  a  fine  not  exceeding  $1000 
or  to  a  jail  sentence  not  exceeding  one  year  for  violation  of 
commission    orders. 
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Wanted:  Machinery  for  Levee  Building 

Tlie  levees  along  the  lower  Mississippi  Hivcr  from  Cairo 
io  (he  (iiiir  eoiitain  nearly  2r)(),()()(),()0()  eu.yd.  of  earth,  a 
urciilcT  \c)linne  than  the  total  excavation  on  the  eonstruc- 
tioii  of  the  Panama  Canal.  Practically  all  this  work  en 
the  Mississippi  levees  has  heen  done  hy  either  hand  power 
or  horse  power.  The  negro  })usliing  a  wheelbarrow  ami  a 
team  of  mules  pulling  a  drag  scrajier  represent  the  motive 
power  and  tools  by  which  almost  all  this  enormous  vol- 
ume of  earth  has  been  ni(i\C(l. 

At  the  present  time  the  inubability  seems  strong  thaL 
a  great  addition  will  be  made  to  the  Mississippi  levees 
during  the  next  four  or  five  years.  The  tioods  of  1SJ12 
and  1!)13,  following  in  such  close  succession,  have  aroused 
the  people  of  the  valley  to  the  realization  that  the  present 
levee  .system,  while  it  has  for  a  long  term  of  years,  from 
1897  to  1912,  kept  practically  all  the  Hood  waters  off  the 
lands  of  the  delta,  is  not  secure  enough  and  high  enough 
to  guard  against  the  years  of  exceptional  flood.  It  is 
probable,  therefore,  that  during  the  next  five  years  many 
millions  of  cubic  yards  of  earth  will  be  added  to  the 
Mississippi  levee  line;  and  there  seems  to  be  an  oppor- 
tunity here  for  the  manufacturers  who  have  developed 
new  forms  of  excavating  apparatus  and  earth-handling 
machinery  and  for  the  contractors  familiar  with  the  use 
of  such  machines  to  prove  the  value  of  these  devices. 

We  are  not  by  any  means  urging  here  the  oft-repeated 
foolishness  that  the  discarded  plant  on  the  Panama  Canal 
work  .sliould  be  brought  up  and  utilized  for  the  work 
along  the  Mississippi.  Every  engineer  familiar  with  the 
conditions  knows  that  the  rock-excavating  plants  used  m 
digging  the  Culebra  Cut  would  lie  wholly  useless  in  the 
conditions  prevailing  in  the  Jlississijjpi  Valley. 

There  have  been  developed,  however,  a  number  of  new 
types  of  earth-moving  machinery  during  the  past  few 
years,  such  as  the  cable  drag  scraper,  which  might  pos- 
sibly prove  adapted  to  the  work  of  Mississippi  levee  con- 
struction. We  feel  confident  that  the  engineers  responsible 
for  this  work  will  gladly  cooperate  with  makers  and 
users  of  machines  which  promise  to  reduce  the  cost  of 
levee  construction  and  thereby  increase  the  amount  of 
material  which  can  be  placed  in  the  levees  with  the  funds 
available. 

A    Regular    Semi-Monthly  Meeting  of 
the  American  Society  of  Civil  En- 
gineers  outside  of   New  York 

The  American  Society  <if  Civil  Engineers  has  just  an- 
nounced a  somewhat  radical  innovation  in  the  matter 
of  holding  its  regular  meetings.  Hitherto  the  Society 
has  always  had  an  annual  meeting  in  January  in  Xew 
York  City  and  an  annual  convention  in  June  at  some 
place  that  might  reasonably  answer  to  the  name  "sum- 
mer resort,"  or  at  least  could  boast  of  a  climate  that 
would  allow  pleasurable  outdoor  activities  in  June.     In 


addition  to  tiiese  two  general  nieeiingH,  regular  semi- 
monthly meetijigs  have  been  held  in  the  Society  House  in 
\ew  York  City,  at  which  meetings  the  papers  which  ap- 
|iear  ill  the  regiiliir  iiMuitlilv  l'r<iri'i>diii(js  are  read  and 
disellsse,]. 

It  is  now  announced  that  on  Oct.  15,  191;5,  the  regular 
semi-monthly  meeting  scheduled  for  that  dale  will  Im; 
held  a(  New  Orleans,  La.,  and  not  in  Xew  York.  Full 
(lelails  (it  tile  nielhod  of  carrying  on  this  meeting  are 
not  as  yet  available,  but  a  .society  announcement  gives 
the  following  e\])lanation  of  the  reason  for  holding  the 
meeting  outside  New  Y^ork   City. 

It  has  been  reaU/.ed  for  some  time  that,  with  only  one  an- 
nual convention  duiint?  each  year,  it  Is  almost  impossible  to 
hold  meetings  which  will  be  accessible  to  the  rapidly  Krowini? 
membership,  and  there  are  some  localities  In  which  it  Is  per- 
haps not  desirable  to  hold  a  summer  convention.  It  is  hopeil 
that  by  this  plan  one  or  more  additional  society  meetings 
can  be  held  each  year  and  that  these  will  serve  to  brlnj< 
the  somewhat  widely  scattered  membership  into  closer  touch 
with    the    Society    and    Its    worlt. 

This  experiment  is,  of  course,  a  result  of  the  feeling 
common  among  the  membershii)  of  all  the  large  national 
societies  that  the  home  members,  or  those  living  in  the 
immediate  vicinity  of  the  home  office,  receive  more  than 
their  share  of  the  benefits  of  the  as.soeiation.  In  other 
large  national  societies  a  solution  of  the  difficulty  has 
been  attempted  by  the  establishment  of  local  branches, 
but  in  the  American  Society  of  Civil  Engineers  the  local 
iiranch  idea  has  not  been  favored  although  several  of 
such  branches  are  in  operation.  The  Xew  Orleans  meet- 
ing and  those  sul)sequent  thereto,  if  any  arc  held,  will  l-.e 
watcheil  with  interest  by  the  other  societies  that  have  tlie 
same  jiroblem  to  solve. 

Should  an   Engineer  Make  Himself 

Financially  Responsible  for  His 

Estimates? 

At  the  recent  Baltimore  meeting  of  the  American  So- 
ciety of  Mechanical  P^ngineers,  the  committee  appointe<l 
to  present  a  code  of  ethics  for  adoption  by  the  Society 
offered  an  additional  clause  to  be  inserted  in  the  pro- 
])o.sed  code  which  has  been  before  the  Society  for  some 
months,  and  was  published  in  Exgixeerixg  Xews  of 
Jan.  2,  1913.  The  proposed  new  clause  reads  as  fol- 
lows: 

The  ensineer.  In  conformity  to  the  practice  in  other  pro- 
fessions, should  not  offer  or  execute  a  bond  to  guarantee  the 
performance  of  his  work.  The  client's  reliance  for  the 
satisfactory  execution  of  his  work  should  be  the  professional 
reputation    and   experience   of   the   engineer. 

In  recommending  the  adoption  of  this  clause  as  a 
])art  of  the  proposed  code  of  ethics,  the  committee  was 
aware  that  cai?es  are  not  uncommon  where  engineers  of 
good  reputation  do  offer  to  guarantee  their  work.  It 
may  be  well  to  explain,  therefore,  the  reason  which 
seemed  to  the  committee  conclusive  why  the  engineer 
slKuild  not  make  such  guarantees. 

It  may  be  said   at  once  that  the  question   as   to  the 
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propriety  or  impropriety  of  such  practice  on  the  part  of 
engineers  turns  at  once  ou  the  basic  question  whether 
engineering  is  a  profession  or  whether  it  is  a  commercial 
business  or  trade.  It  may  be  said  frankly  that  where 
engineering  is  carried  ou  as  a  commercial  business,  in 
other  words  where  an  engineer  is  engaged  in  business  as 
a  contractor  or  a  manufacturer  or  a  dealer  he  must  be  ex- 
pected to  conform  to  ordinary  trade  customs  and  it  is 
entirely  proper  that  he  should  give  guarantees  and  bonds 
for  the"  performance  of  what  he  undertakes  to  do.  Where, 
on  the  other  hand,  the  engineer  is  engaged  in  working  in 
a  professional  capacity,  where  as  an  advisor  or  designer 
he  is  in  charge  of  engineering  work,  it  is  contrary  to  the 
interests  of  his  profession,  himself  and  his  clients  that 
he  should  be  called  upon  to  give  financial  guarantees 
for  his  work. 

To  illustrate  what  is  happening,  we  may  best  depict 
the  situation  by  reporting  an  actual  case  that  recently 
came  under  our  notice.  The  authorities  of  an  important 
city  desiring  to  build  a  large  bridge,  secured  designs  from 
a  number  of- leading  bridge  designers  under  an  offer  of 
prizes  for  such  designs  with  the  understanding  that  the 
engineer  receiving  the  first  prize  should  be  placed  in 
charge  of  the  construction.  Each  com])etitor  submitted 
with  his  design  an  estimate  of  the  cost  of  construction. 
One  of  the  competitors  later  offered  to  give  a  bond  that 
the  cost  of  the  completed  structure  should  not  exceed  the 
estimate  he  had  given,  and  on  the  strength  of  this  guar- 
antee he  was  awarded  the  first  prize. 

It  can  readily  be  understood  that  such  guarantees  are 
very  attractive  to  the  average  city  council.  These  men 
are  inclined  very  naturally  to  say  that  the  engineer  who 
is  willing  to  back  his  estimate  with  a  financial  guarantee 
shows  thereby  his  confidence  in  his  work  and  his  relia- 
bility. Strong  prejudice  is  created  at  once  in  favor  of 
such  a  competitor  as  compared  with  another  man  who 
follows  the  professional  standard  and  declares  that  his 
reputation  and  standing  must  be  the  reliance  of  his 
clients. 

Let  us,  however,  follow  out  the  situation  a  little  fur- 
ther, and  see  where  it  lands  us.  The  average  charge  for 
engineering  work  on  the  part  of  the  designing  engineer 
for  a  bridge  costing,  say,  half  a  million  dollars,  would 
seldom  exceed  6%  of  the  cost  of  the  structure.  The  en- 
gineering work  performed  by  the  contractor  in  connec- 
tion with  shop  drawings,  designs,  manufacture,  erection, 
etc.,  is,  of  course,  not  included  in  this.  Out  of  this  6% 
of  the  structure's  cost,  the  engineer  in  responsible  charge 
of  such  a  work  will  probably  expend  in  actual  money  at 
lea.st  4%  ujwn  the  work  of  making  surveys,  soundings, 
borings,  preparation  of  design,  drawings  and  estimate, 
inspection  of  the  material  and  of  the  work  of  erection 
until  the  final  completion.  This  leaves  the  engineer  with 
a  maximum  profit  upon  the  work  for  which  he  bears  the 
responsibility,  of  2%  of  its  cost  at  most ;  and  the  average 
margin  of  profit  will  be  much  less  than  this,  we  believe. 
But  the  risk  of  loss  involved  in  a  financial  guarantee  that 
the  estimated  cost  of  the  structure  shall  not  be  exceeded 
would  represent  almost  invariably  a  risk  of  much  more 
than  2%. 

The  situation  revolves  itself  then  into  this:  Since 
in  any  engineering  work  there  is  always  a  fair  chance  that 
the  final  cost  will  overrun  the  estimate  by  as  much  as 
10%,  no  matter  how  carefully  and  con.scicntiously  the 
original  estimates  are  made,  the  engineer  who  gives  such 


a  financial  guarantee  and  who  is  financially  responsible 
runs  the  risk  that  he  may  have  to  lose  not  only  the  profit 
on  this  particular  piece  of  work  but  all  he  could  make 
as  profit  on  five  to  ten  other  pieces  of  work  of  similar 
size.  Every  engineer  knows  perfectly  well  that  the  earn- 
ings of  engineers,  even  the  men  who  are  leaders  in  the 
profession,  are  insufficient  to  enable  them  to  assume  any 
such  financial  risk.  To  do  so  would  be  simply  a  game 
of  heads  I  win,  tails  you  lose.  If  tlie  engineer  were 
placed  in  the  position  of  the  contractor  where  he  could 
keep  for  himself  as  profit  the  whole  amount  by  which 
the  cost  of  the  work  fell  below  his  original  estimate  there 
might  then  be  some  reason  in  making  him  pay  for  the 
extent  to  which  the  cost  exceeded  his  estimate. 

Again,  however,  we  need  to  get  back  and  consider 
what  the  engineer's  estimate  is,  or  rather  what  it  ought 
to  be.  If  it  were  common  for  engineers  to  guarantee 
their  estimates  by  a  bond,  every  engineer  would  make  his 
estimates  as  large  as  possible,  thus  making  himself  secure 
against  loss.  It  would  be  manifestly  unwise,  however, 
to  place  any  such  premium  upon  exaggeration  by  engi- 
neers. When  a  man  asks  his  professional  engineering  ad- 
viser what  his  estimate  is  of  the  cost  of  a  piece  of  work 
it  is  his  right  to  be  informed,  as  nearly  as  that  engi- 
neer's ability  and  experience  will  enable  him  to  give  it, 
what  the  cost  is  going  to  be  as  nearly  as  possible.  To 
have  an  estimate  exaggerated  in  order  that  the  engineer 
may  gain  a  reputation  for  saving  money  in  executing 
the  work  is  contrary  to  the  client's  interest. 

Since  the  engineer  has  not  the  financial  ability  to  guar- 
antee the  accuracy  of  his  estimate  and  make  the  guar- 
antee good,  there  will  result,  should  such  a  system  of 
guarantee  come  into  general  use,  the  transfer  of  engi- 
neering work  from  the  independent  professional  engi- 
neer, working  with  his  own  brains  and  witli  assistants  on 
whose  special  knowledge  and  ability  he  can  rely,  to  the 
large  engineering  corporation,  relying  on  its  profits  from 
taking  engineering  contracts  and  doing  the  engineering 
work  as  an  incidental.  There  are  surely  already  in- 
fluences enough  and  tendencies  enough  toward  the  elim- 
ination of  the  professional  engineer  and  the  performance 
of  free  engineering  work  by  contractors  without  giving 
the  movement  further  encouragement. 

It  should  be  said,  however,  that  it  is  not  in  general 
the  responsible,  reliable  and  experienced  engineer,  by  any 
means,  who  offers  to  guarantee  his  estimate.  When  a 
city  council  is  selecting  an  engineer  to  prepare  plans 
for  a  system  of  water-supply  or  sewerage  or  what  not, 
it  is  generally  the  competitor  of  little  or  no  professional 
standing  and  reputation  and  with  little  or  no  financial 
responsibility  who  is  foremost  with  the  offer  to  guarantee 
that  his  work  can  be  performed  inside  his  estimate.  It  is 
manifest  that  financial  guarantees  from  a  man  who  has 
nothing  with  which  to  make  his  guarantee  good  mean 
nothing  in_ reality;  yet  this  sort  of  talk  from  a  man  who 
can  bluff  well  will  often  have  a  strong  influence  with  a 
city  council. 

It  should  not  be  thought,  however,  that  the  subject 
we  are  discussing  relates  merely  to  the  fiiumcial  guaran- 
tee of  the  accuracy  of  an  engineer's  estimate.  The  ques- 
tion is  as  broad  as  the  whole  range  of  engineering  work 
and  it  may  be  well  to  say  that  the  clause  pro]iosed  by  the 
Code  of  Ethics  Committee  of  the  Mechanical  I'lngineers 
is  in  conformity  to  the  uniform  rulings  of  the  courts 
and  the  well  known  position  of  the  engineer  in  law. 
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It  an  engineer  of  experience  mid  standing,  lonweien- 
tiously  and  to  the  best  of  his  ai)ility  carries  out  u  piece 
of  work,  let  lis  say  for  exanqiie  huilds  u  reservoir  to  hold 
water,  and  it  afterwards  fails  fnmi  some  cause  or  other, 
the  law  does  not  hold  the  engineer  financially  responsii)ie 
for  the  failure  of  his  work,  n(ir  can  he  he  held  criminally 
responsible,  unless  it  can  be  shown  that  lie  has  been  neg- 
ligent in  some  respect  involving  real  culpability. 

The  engineer  who  undertakes  work  which  he  is  com- 
petent to  do  and  who  executes  it  with  care  and  thorough- 
ness it  not  held  by  the  law  to  be  tl'.e  guarantor  of  that 
work  any  more  than  the  law  holds  the  doctor  the  guaran- 
tor of  the  life  of  his  ))atient,  or  the  lawyer  the  guaran- 
tor of  the  soundness  of  his  oi>inion.  Of  course  either  the 
doctor  or  the  lawyer  is  responsible  to  his  clients  in  dam- 
ages, if  through  gross  neglect  and  incompetence  he  fails 
to  do  those  things  which  ordinary  ])rofessional  practice 
would  demand  and  the  client  suffers  loss.  A  similar  rub' 
applies  to  the  engineci'. 

It  need  hardly  be  said  in  this  place  that  Exginmcekixc 
News,  in  making  the  above  argument,  is  not  by  any 
means  urging  that  engineers  should  be  released  from  any 
responsibility  properly  belonging  to  them.  Our  proposi- 
tion is  that  their  resjjonsibility  should  be  for  their  work 
as  professional  men  ;  and  that  no  engineer  should  attempt 
to  assume  a  financial  responsibility  that  the  law  does  not 
expect  him  to  take  and  whicli  his  financial  condition  for- 
bids him  from  doing  if  he  is  to  continue  solvent. 


Can  Engineers  Be  Trusted  to  Arbitrate 
Fairly  and  Intelligently  between  the 
Public  Interests  and  the  Prop- 
erty Interests? 

Senator  Robert  M.  LaFollette,  of  'Wisconsin,  is  said  to 
have  taken  the  chief  responsibility  in  the  drafting  of  the 
Eailroad  Valuation  law.  In  the  journal  which  he  pub- 
lishes, LaFoJlefte's  Weekly,  for  May  10,  there  appeared 
a  leading  article  headed  in  large  type  "An  Economis:  Is 
Needed."  The  article,  which  is  signed  by  Senator  LaFol- 
lette himself,  says  that  the  railroad  valuation  work  should 
be  placed  in  charge  of  an  economist  and  not  an  engineer. 
We  quote  as  follows: 

The  Interstate  Commerce  Commission  faces  today  the 
gravest  responsibility  of  its  life.  By  its  work  in  valuing  the 
property  of  the  railroads  the  Commission  will  be  judged  by 
the  American  people  now  and  hereafter.  It  has  already  an- 
nounced the  appointment  of  a  staff  of  civil  engineers  as  the 
first  step  in  forming"  its  organization.  Engineers  are  indis- 
pensable, as  are  accountants  and  other  experts,  but  it  is  not 
believed  that  engineers  will  be  placed  in  charge  of  the  work. 
That  is  a  mistake  which  has  been  made  too  often  to  excuse 
repeating. 

The  value  of  the  physical  properties  is  very  important  and 
it  is  essential  that  the  engineers  should  submit  their  findings 
on  these  factors:  but  even  with  these  elements,  a  critical  study 
of  construction,  repair,  maintenance  and  depreciation  ac- 
counts may  be  more  illuminating  than  the  engineers'  ap- 
praisals and  in  every  case  will  constitute  an  indispensable 
check  on  the  work  of  the  engineers.  Hence  it  will  be  neces- 
sary to  add  to  the  staff  a  corps  of  experts  familiar  with  rail- 
road   accounting. 

Besides,  comple.x  financial  operations  will  present  them- 
selves, requiring  the  most  thorough  and  searching  examina- 
tion. All  of  these  elements,  classes  of  values  and  all  financial 
operations  must  be  correlated,  weighed  and  interpreted  with 
relation  to  each  other  and  as  a  whole.  For  these  reasons 
the  entire  work  must  be  under  the  control  of  an  economist 
and  not  of  the   engineers   whose  work  is   to  be  checked. 

The  valuations  of  railway  property  by  many,  if  not  all, 
of   the    states    have    been   made   from    the    engineering    rather 


tliun  friiin  the  errinomlc  viewpoint.  Thin  hnit  In  evt-ry  ciiiii- 
Klven  the  nillroailH  the  mlviinliiKi'.  Thi'  iriKlnei'm  who  huvs 
made  vuluutlotiH  of  railway  properly  huv<*  lieen  primarily 
trulneil  In  the  employment  of  private  IntcreHtH.  Their  prac- 
tical experience  In  that  Hcrvlcu  and  In  valuInK  pulillc  utll- 
IticH  for  piirchaBe  and  conHollilalliin  h'lB  alwayii  been  from 
tho  viewpoint  of  the  I'ltOFIT  WIIICII  I'ltlVATK  INTKHKHT.S 
COULD  SKCUUI';  FKD.M  TIIK  I'lJHMC.  The  economlMt  by 
hiB  very  training  ilealB  with  the  whole  problem  from  tho 
public's  standpoint,  that  Ib  the  Htandpoint  of  the  .MT.ST  RE- 
LATION BKTWKKN  I'RIVATK  INTKRKHT  AN!)  PUHI.IC  IN- 
TEUE.ST.  For  every  reuHon.  therefore.  It  Is  vital  to  the  Bclen- 
tlflc  Integrity  of  this  great  economic  InveBllKatlon  that  It 
should  be  under  the  general  direction  and  control  of  tho  ablest 
economist   to  be  found    In    the  country. 

Senator  LaFollette  is  unquestioiiabiy  correct  in  his 
statement  that  questions  of  econoinics  are  dee|)ly  involved 
in  the  task  of  railroad  valuation.  [le  is  rigid  in  sta*in!j 
that  these  economic  questions  are  even  more  fiiiidameiital 
than  the  \aluation  oE  the  physical  properties;  but  he 
is,  in  our  opinion,  fundamentally  and  ati.solutely  wr.-ng 
in  his  statcnieiit  that  engineers  are  less  trustworthy  to 
maintain  a  fair  and  equitable  relation  between  the  pub- 
lic and  the  cor])(jrations  than  are  the  economists. 

It  is  true  that  there  are  in  the  engineering  profession, 
particularly  in  the  branches  having  to  ilo  with  the  oper- 
ation of  public  utilities,  many  prominent  men  who  by 
long  service  with  the  corporations  have  acquired  a  .strong 
bias  on  that  side.  It  would  be  ea.sy  to  name  a  luunber 
of  prominent  mechanical  and  electrical  engineers  par- 
ticularly who  are  definitely  committed  to  this  side  of 
the  question.  The  attitude  of  these  men,  however,  does 
not  by  any  means  commit  the  profession  as  a  whole  to 
any  i)artisan  view  of  the  question. 

S]>eakiiig  from  a  wide  acquaintance  with  engineers  in 
different  branches  of  the  ])rofe':sion,  we  believe  there  is 
no  class  or  profession,  not  excepting  the  teachers  of 
economics  in  the  colleges,  who  have  a  broader  and  fairer 
understanding  of  the  economic  questions  in  connection 
with  the  valuation  of  public  utilities  than  have  engineers. 

As  a  matter  of  fact,  the  work  of  valuation  has  been 
going  on,  not  merely  for  railways,  but  for  various  other 
public  utilities  for  nearly  a  quarter  of  a  century;  and 
almost  the  whole  of  this  work  has  been  done  by  engi- 
neers and  has  received  general   public  approval. 

One  in  search  of  sound  discussions  of  the  economic 
and  legal  principles  underlying  such  valuation  will  find 
more  such  di.scussion  in  the  proceedings  of  engineering 
societies  and  in  the  reports  rendered  by  engineers  than 
anywhere  else. 

On  behalf  of  the  engineering  jjrofession,  therefore,  we 
think  it  important  that  a  strenuous  protest  should  be 
made  against  Senator  LaFollette's  charge  that  the  engi- 
neers who  have  conducted  valuation  work  in  the  past 
have  made  their  valuations  "from  the  viewpoint  of  the 
profit  which  private  interests  could  secure  from  the 
public." 

To  make  such  a  charge,  without  a  scintilla  of  evidence 
in  its  support,  falls  little  short  of  a  libel  on  the  engineer- 
ing profession.  Senator  LaFollette  ought  to  know  that 
the  engineer,  by  the  very  conditions  of  his  employment, 
is  trained  from  his  earliest  experience  to  occupy  an  im- 
partial position.  Every  engineering  inspector  must  en- 
deavor to  fairly  adjudicate  between  the  contractor  and 
the  party  for  whom  the  work  is  being  performed.  The 
same  thing  applies  all  the  way  up  the  line.  There  are 
hundreds  of  millions  of  dollars  worth  of  work  in  progress 
in  the  United  States  today,  the  performance  of  which 
depends  upon   the   impartial   adjudication   of  the   engi- 
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iieer  in  charge  as  between  the  contractor  and  the  em- 
ployer. 

There  are  unquestionably  grave  economic  questions  to 
be  settled  in  connection  with  the  railroad  valuation  work, 
and  expert  opinions  on  these  questions  by  leaders  of 
economic  thought  are  highly  desirable.  These  questions, 
however,  are  not  by  any  means  new.  They  have  been 
studied  for  years  by  engineers  who  have  been  engaged 
in  valuation  work  and  studied  with  just  as  full  recog- 
nition of  the  interests  of  tb.e  public  as  is  given  by  Sen- 
ator LaFollette  himself. 

The  Senator's  charge  that  the  work  which  the  engi- 
neering profession  has  already  done  in  valuation  of  pub- 
lic utilities  has  been  done  as  the  tools  of  the  corpora- 
tions— for  that  is  the  real  purport  of  what  he  saj's — has 
no  foundation  in  fact.  On  the  contrary,  we  believe,  from 
a  wide  personal  acquaintance  with  engineers,  that,  while 
in  their  professional  work  their  aim  is  to  effect  that 
evenhauded  and  impartial  justice  which  Senator  LaFol- 
lette professes  to  desire,  in  the  great  majority  of  cases 
their  personal  .sympathies  are  with  the  public  interests 
rather  than  the  property  interests. 

It  happens  that  within  the  past  few  days  there  has 
come  to  us  a  letter  written  by  an  American  engineer 
(a  member  of  the  American  Society  of  Civil  Engineers) 
holding  a  responsible  position  under  a  South  American 
Government.  The  letter  was  written  to  a  personal  friend 
and  not  for  publication,  and  we  omit,  therefore,  from  the 
extracts  given  below  all  mention  of  names  and  places. 

The  picture  which  the  letter  presents  of  an  American 
engineer,  standing  up  almost  single-handed  and  alone, 
in  defense  of  the  people's  rights  against  conscienceless 
exploiters  is  one  which  we  particularly  commend  to  Sen- 
ator La  Toilette.  Perhaps  there  are  few  engineers  with 
such  nerve  and  backbone  to  stand  out  in  the  face  of  heavy 
odd.s;  but  there  are  many,  we  believe,  who  will  cordially 
coincide  with  the  economic  opinions  which  the  writer 
of  the  letter  expresses. 

I  have  been  charged  with  a  responsibility  durinp;  the  last 
year,  which,  however  much  I  may  exaggerate  it  in  practical 
effect,  is  quite  important  enough  to  demand  from  me  the 
most  disinterested  and  unselfish  thinking  that  I  am  consti- 
tuted  to  produce. 

A  large  number  of  foreign  and  native  corporations,  syndi- 
cates and  individuals,  among  them  several  from  the  United 
States,  have  asked  for  important  concessions  of  land  and 
water,  in  accordance  with  the  time-worn  policy  of  Latin- 
American  countries  to  develop  their  resources  by  granting 
them   to  private   persons  and   associations. 

It  has  devolved  upon  me  to  examine  these  petitions,  and 
the  reasoning  I  have  been  able  to  do  upon  the  matter  has 
led  me  to  render  an  adverse  report  in  all  cases.  The  prem- 
ises from  which  I  have  started  in  all  cases,  and  the  con- 
clusions which  I  have  reached,  are  at  complete  variance  with 
the  common  beliefs  and  practices  here,  and  I  am  unable  to 
discover  more  than  one  or  two  persons  in  this  country,  of  any 
Influence  or  social  or  political  prestige,  who  would  agree  with 
me  with  that  degree  of  sincerity  that  promises  constructive 
action    In   the   face   of  Intrenched   interests. 

Out  of  a  total  population  of  4.000.000  people  in  this  coun- 
try the  governing  cla.sses  constitute  probably  less  than  10%, 
and  the  active  agents  In  legislation,  administration  and.  poli- 
tics a  much  smaller  percentage.  I  do  not  believe  that  there 
|8  a  member  of  the  Senate  who  Is  not  a  wealthy  land  owner; 
and  the  ennstltullon  of  the  Hou-se  of  Deputies  Is  such  that 
It  Is  dominated  by  the  same  class.  I.,arge  numbers  of  the 
Deputies  are  simply  pawns  In  the  hands  of  a  few  shrewd 
politicians. 

The  result  has  been  that  for  years  one  law  after  another 
has  been  passed  In  which,  under  the  pretext  of  developing  the 
country  and  promoting  agriculture,  special  privileges  have 
been  accorded  the  owners  of  the  large  rural  estates,  or  have 
been  granted  to  the  would  be  promoter  who  seems  .ilways 
sycophanting  about  a  weak  government.  As  a  result,  out  of 
about   1,500,000   acres  of  arable  land   on   the  coast,   capable   of 


and  requiring  irrigation,  one-half  is  under  erratic  cultivation 
and  irrigation,  and  of  that  one-half,  as  much  as  50%  is  owned 
and  operated  in  large  tracts  by  a  few  people.  The  other  half 
is  barren  and  unproductive,  but  is  owned  under  "concession," 
so   that   there   are   actually   no   Government   lands. 

A  law,  the  first  draft  of  which  was  made  by  me,  but  which 
was  so  mutilated  by  the  politicians  before  it  got  through 
Congress  as  to  be  absolutely  unrecognizable,  kept  enough  o*  • 
its  original  form  to  provide  that  the  Government  can  ex- 
propriate land  privately  owned,  unimproved  and  susceptible 
of  inclusion  within  the  limits  of  an  irrigation  project.  But 
a  completing  phrase,  restricting  the  price  to  be  paid  for  such 
lands  and  providing  for  its  valuation  by  an  impartial  com- 
mission, was  stricken  out,  so  that  we  may  have  succeeded 
only    in    giving    the    politicians    another    weapon. 

Another  thing  that  the  brave  legislators  added  to  the  bill 
vt^as  a  clause  which  gave  the  Government  the  power  to  guar- 
antee the  interest  upon  all  or  any  money  invested  by  private 
individuals  in  an  irrigation  enterprise.  The  introduction  of 
this  clause  seems  to  be  absolutely  pernicious.  In  an  ideally 
constituted  society  of  absolutely  truthful  and  honest  men, 
who  were,  furthermore,  experts  in  business  management,  such 
a  principle  might  be  safe,  but  it  would,  in  such  a  society, 
become  unnecessary  from  all  points  of  view.  If  a  business  is 
a  good  and  safe  one,  proven  to  be  feasible  by  competent  in- 
vestigation, it  needs  no  guarantee.  If  it  is  not  so  and  has 
not  been  properly  investigated,  it  should  in  no  case  be  guar- 
anteed by  the  Government. 

1  believe  that  if  a  Government  or  any  other  association 
of  people  guarantees  interest  on  funds,  they  should  be  their 
own  funds,  raised  by  assessment  upon  their  own  resources 
and  managed  by  them  or  their  own  duly  appointed  repre- 
sentatives; and  I  believe  that  as  a  principle  of  practical  busi- 
ness as  well  as  of  abstract  administrative  science  this  is  true, 
and  that  the  Government  guarantee  of  the  interest  upon 
private  capital  invested  for  private  gain,  upon  the  supposition 
that  the  indirect  benefits  to  the  Government  in  the  shape  of 
additional  exports  and  greater  population  justifies  the  guar- 
antee, rests  upon  a  fallacy  plainly  proved  by  hundreds  of 
analogies  in  many  countries. 

The  law  does  not  provide  that  the  lands  shall  be  disposed 
of  at  a  fair  price  to  colonists,  nor  does  it  prescribe  any  form 
of  organization  or  management  to  be  adopted  by  the  com- 
panies enjoying  the  guarantee.  It  does  provide  that  the  guar- 
antee shall  not  be  granted  unless  the  investigation  and  de- 
sign of  the  projects  involved  shall  have  been  executed  or 
revised  by  the  Government's  Technical  Service,  and  approved 
by  the  Government.  But  if  the  lands  are  to  form,  after  the 
construction  of  the  works  for  irrigation,  a  private  estate, 
this  clause  simply  makes  the  Government's  Irrigation  Service 
an   employee  of  private   interests. 

There  are  still  two  means  of  escape  from  the  ill  effect  of 
the  law,  supposing  my  reasoning  as  to  fundamentals  is  cor- 
rect. An  older  law,  not  repealed  by  the  new  one  referred  to, 
implies  in  its  general  purport,  that  expropriation  can  in  gen- 
eral not  take  place,  unless  public  utility  is  proven.  The  Gov- 
ernment can  hold,  therefore,  that  unless  lands  are  destined 
for  the  use  of  a  community  of  independent  and  free  land- 
holders, through,  for  instance  the  sale  of  the  improved  lands 
at  an  equitable  price  and  in  relatively  small  holdings  to  in- 
sure freedom  from  monopoly,  the  solicitation  for  a  concession 
under  the  new  law  is  not  justified. 

Also,  the  new  law  authorizes  the  Government  to  issue  ap- 
proximately ten  million  U.  S.  Dollars  worth  of  bonds  and 
apply  the  proceeds  to  the  construction  of  irrigation  works. 
In  pursuance  of  the  policy  logically  implied  by  this  part  of 
the  law.  the  Government  could  retire  from  concession  or 
grant,  all  lands  susceptible  of  irrigation  pending  a  report  of 
its   engineers. 

In  my  treatment  of  applications  for  the  benefits  of  the  law 
I  am  proceeding  upon  the  first  of  these  supposedly  possible 
courses  at  present,  and  have  succeeded  in  getting  75.000  acres 
of  land  retired  from  concession  pending  the  decision  of  the 
Government  relative  to  Its  development  in  accordance  with 
designs    and    estimates    already    prepared. 

The  principle  I  believe  to  be  fundamental  In  the  whole 
matter  is  this.  The  prosperity  of  all  classes,  as  opposed  to 
the  Intense  prosperity  of  a  few  and  the  ill  estate  of  the  many, 
depends  upon  the  possession,  or  the  ability  and  opportunity 
to  possess,  by  the  masses  of  the  peon  class,  agricultural  land 
In  tracts  small  enough  to  be  workable  under  intensive  cul- 
tivation,  and   large   enough    to   provide   a   living    Income. 

The  correctness  of  this  principle  is  proven  to  anyone  who 
will  observe  in  this  country,  the  contrast  in  physique,  in- 
telligence, energy  and  industry  and  domestic  habits,  between 
the  peon  who  has  lived  all  his  life  on  a  big  sugar  estate  and 
worked  for  a  wage  and  a  glass  of  rum  In  the  mornings,  and 
the  man  of  the  same  social  origin  who  has  acquired  a  right 
In    some    of   the   ancient    rural    communities   left    Intact    from 
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the  time  of  the  Incas  or  before,  where  he  poaseaseB  a  parcel 
of   land    and    Its    produce    for    his    own    use. 

You  will  see  from  the  above  that  the  IrrlKallon  problem 
In  this  country  is  as  much  a  social  problem  as  a  strictly  en- 
gineering: one,  and  this  Is  probably  a  corollary  to  the  more 
general  statement  that  the  carrying  out  of  enKlneerlng  works 
constantly  Involves  the  solution  of  social  problems.  1  think 
9t  any  rate  I  have  said  enough  to  show  that  the  conditions 
here  connected  with  the  work  I  am  trying  to  do  are  somewhat 
complex,   and    that   they    require    unbiased    treatment. 

So  far,  I  have  spoken  only  of  the  leKlslative  manipulations 
of  the  landed  classes.  There  Is  another  element  in  the  prob- 
lems that  are  coming  up  which  I  think  will  Interest  you  as 
an  American  and  as  an  engineer.  That  is,  the  attitude  of  thi- 
so  called  "Diplomatiee  Service"  in  support  of  any  proposition 
that  purports  to  be  American,  and  is  introduced  with  n 
letter  from  Senator  Doe,  or  some  other  U.  S.  Congressman. 
Recently,  Mr.  R.,  a  member  of  a  Chicago  firm,  proposed  to 
this   Government   a   scheme   that   is    in    brief  as   follows: 

The  Government  was  to  issue  two  million  pounds  In  gold 
bonds  with  guaranteed  Interest  and  principal,  and  sell  these 
to  Mr.  R.  at  S7H%  of  their  par  value,  and  was  to  pay  to  Mr. 
R.  15%  of  the  cost  of  constructing  the  irrigation  works  paid 
for  out  of  the  proceeds  of  the  said  bonds.  It  was  to  pay  also 
to  Mr.  R.  $35  U.  S.  Currency,  for  each  acre  colonized  by  him, 
and  to  allow  him  to  colonize  at  the  rate  of  one  man  to  each 
150  acres,  and  to  give  Mr.  R.  the  exclusive  power  and  author- 
ity to  construct  and  operate  all  railroads,  telephone  and  tele- 
graph lines,  moles,  wharves  and  docks,  to  manufacture  all 
structural  materials,  cement  and  bricl<.  to  build  all  houses, 
to  establish  all  ice  and  cold-storage  plants,  etc.,  within  the 
territory    ii-rigated,    for   a   period    of   fifty   years. 

Tlie  clause  relating  to  colonization  provided  that  the 
colonist  himself  need  not  appear  in  person,  but  might  author- 
ize a  representative  to  select  his  land  and  that  this  written 
authority  and  the  payment  of  one  pound  per  hectare,  should 
he  proof  of  colonization  and  oblige  the  Government  to  pay  the 
18  pounds  per  hectare  referred  to  in  the  contract.  Also  in  the 
clause  relating  to  construction,  Mr.  R.  was  to  be  given  plans 
and  engineering  data,  and  receive  a  fair  profit,  15%,  but 
without  assuming  the  responsibilities  of  a  contractor  in  any 
sense. 

1  have  had  to  advise  unfavorably  upon  this  proposition, 
but  the  U.  S.  Minister  here  has  done  all  he  could  to  get  the 
Government  here  to  accept  it,  and  has  gone  so  far  as  to  say 
to  the  Government  that  if  the  proposition  were  accepted  it 
would  be  a  guarantee  that  there  would  be  no  more  trouble 
•with    this    country's    hereditary    foe. 

It  seems  to  be  the  attitude  of  these  gentlemen  that  I  ought 
to  support  any  rascally  scheme  that  they  get  up  to  "do"  these 
people  simply  because  they  and  I  are  Americans.  I  cannot 
see   the   patriotic    side    of   this    proposition. 

I  am  strongly  opposed  to  these  legislators  who  are  barter- 
ing awav  the   resources  and   the  moral  vitality  of  their  coun- 


try; but  I  see  no  csicntlal  (Jlfferenco  In  their 'flmx  and  thn 
aims  of  these  gentlemen  who  want  to  Kot  cverythhiK  for 
nothlnK  and  monopolize  nil  the  public  utllltleK  that  can  ever 
exist    within    the    territory    to  be    lrrlKat<'d   or   Improved. 

It  Ih  not  a  question  of  race  or  color,  or  nutlonnllty.  but 
a  quest Um  of  right  and  wrong.  It  may  be  true  that  thin 
country  Is  not  competent  to  govern  ItHclf,  but  are  foreign 
monopolies  competent  or  likely  to  govern  It  for  the  benefit 
of  the  greatest  number?  If  ho,  the  best  proof  they  can  offer 
Is  a  fair  and  equitable  proposition  In  which  they  show  a  de- 
cent  restraint   from    playing   thi-   hog  and    the  despot. 

I  do  not  believe  that  the  Government,  however  Incom- 
petent, could  do  much  worse  than  the  foreign  corporationH 
here  have  done,  .•Mpi-clally  the  Kngllsh  and  American  corpora- 
tions. Foreign-operated  railroads  charge  an  average  freight 
rate  of  10c.  per  ton-mile,  U.  .S.  Currency.  Foreign-operated 
mines  pay  no  royalty,  provide  no  protection  to  native  work- 
ers, send  the  copper  and  the  dividends  out  of  the  country,  and 
flood  the  country  with  a  swaggering  retinue  that  are  doing 
more  In  South  America  to  alienate  good  will  from  us  than 
any   other  element. 

One  hears  from  the  average  man  who  has  traveled  In  these 
countries  that  the  Government  Is  corrupt.  It  Is  not  so  cor- 
rupt as  it  is  inefficient.  The  corruption  arises  largely  from 
the  abuses  that  are  easy  to  the  clever  manipulator  in  an  In- 
efficient   organization. 

What  is  to  be  the  future  of  this  country  Is  a  puzzle.  So 
far  polities  has  engaged  ail  the  President's  time,  and  that 
of  his  cabinet.  If  foreign  capital  will  not  come  Into  the  coun- 
try on  a  basis  that  permits  a  rural  population  to  live  In  better 
condition  than  that  of  the  laborers  upon  a  large  plantation 
whose  products  are  sent  to  Kurope  and  North  Amerlc.-.  then 
I   do   not   believe   that  foreign   capital   should  get   In. 

If  the  Government  cannot  now  float  its  bonds  so  as  to 
build  and  operate  its  own  irrigation  works,  let  It  wait  until  It 
can. 

The  country  is  not  suffering,  there  Is  no  immigration  of 
poor  Europeans,  or  any  other  kind  of  immigration,  there  is 
no  crowded  population.  Why  should  public  works  be  built 
today  at  any  cost  to  the  country,  depriving  the  nation  of 
its  resources,  when  by  waiting  a  few  years,  land  values  will 
rise  and  interest  rates  fail  to  the  point  where  capital  will 
have   to   strike   a   different   attitude. 

In  the  meantime,  we  will  have  the  advantage  of  added  edu- 
cation, increased  legislative  and  administrative  Intelligence 
and  efficiency,  and  a  larger  understanding  of  what  the  na- 
tional resources  are  capable  of  producing  if  properly  man- 
aged. The  importance  of  this  point  of  view  to  the  nation 
will  be  appreciated  when  it  is  understood  that  there  are  only 
a  million  and  a  half  acres  of  arable  land  on  the  coast,  the 
part  of  the  country  that  must  for  many  years  sustain  the 
center  of  population  and  culture  of  the  nation;  and  if  this 
goes  today  into  the  hands  of  monopolies,  there  will  be  no 
democratic   future   for   the  country. 
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The  Problem  of  Protecting  the 
Younger  Members  of  the  En- 
gineering Profession 

Sir — I  have  been  reading  witli  interest  the  letters  in 
Engineering  Xews  in  regard  to  licensing  engineers  as 
a  protection  to  the  profession.  In  that  connection  I  ain 
taking  the  liberty  of  calling  yonr  attention  to  a  point 
which  I  think  is  of  vital  interest  to  myself  and  many 
other  young  and  relatively  inexperienced  engineers. 

The  following  advertisement  is  taken  from  the  "Sit- 
uations Wanted"  column  of  the  Washington  Post : 

CIVIL  engineer — Employment  by  all-round  field  man; 
Jl-50  day. 

You  will  note  that  the  gentleman  desiring  employ- 
ment dignifies  himself  with  the  title  of  "Civil  Engineer," 
yet  he  values  his  services  at  only  $1.50  per  day.  I  fre- 
quently note  similar  advertisements  in  the  newspapers. 


A  few  year.-;  ago  I  ua..;  iionorcd  by  having  tlic  degree 
of  Civil  Engineer,  conferred  upon  me  by  a  recognized 
engineering  school,  and  since  then  I  have  had  a  varied 
line  of  experience  in  field  and  office  in  the  East,  Xorth 
and  West.  I  am  at  present  employed  by  the  govern- 
ment in  the  capacity  of  an  engineer. 

But  I  cannot  as  yet  really  call  myself  an  engineer  in 
the  light  that  the  recognized  men  in  the  profession  are 
called  engineers.  I  feel  that  at  least  12  to  15  years  of 
experience  are  required  before  one  may  attain  that  dis- 
tinction. Yet  this  man  boldly  subscribes  himself  '"Civil 
Engineer."  He  may  be  all  he  claims,  but  iu  that  event 
there  is  something  wrong  somewhere  if  his  services  as  a 
Civil  Engineer  are  worth  only  $1.50  per  day. 

I  graduated  from  college  without  money,  friends  or 
"pull"  to  help  me  secure  any  kind  of  a  job  and  every- 
thing I  got  was  by  my  own  nerve.  And  during  my  four 
or  five  years  of  experience,  the  hardest  thing  I  have  en- 
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couutered  in  getting  work  is  the  competition  with  the 
fellow  who  has  served  as  utility  man  on  a  party  for  two 
or  three  seasons,  who  calls  himself  an  engineer,  and  will 
work  for  half  of  what  I  feel  that  I  am  w-orth  as  I  gain 
experience.  Until  the  last  year  I  have  been  forced  to 
start  work  in  the  spring  at  less  than  half  the  pay  I  was 
getting  when  I  was  laid  oif  when  work  stopped  the  fall 
before.  And  pardon  my  ai)parent  conceit  when  I  say  that 
I  carried  some  recommendations  from  previous  employ- 
ers of  which  I  am  proud. 

I  know  several  others  of  practically  my  age  and  ex- 
perience who  have  had  no  "pull"  and  who  have  encoun- 
tered the  same  difficulty,  so  that  I  feel  our  trouble  is  not 
all  due  to  lack  of  ability  and  poor  address. 

I  do  not  feel  competent  myself  to  suggest  any  pos- 
sible remedies  for  the  conditions  noted  above;  so  in  the 
interest  of  my  fellow  "youngsters"  in  the  profession,  I 
am  taking  the  liberty  of  asking  you  to  suggest  the  sub- 
ject to  the  prominent  men  in  the  profession  that  they 
may  consider  us  younger  men  when  considering  protec- 
tion for  the  engineering  profession  in  general. 

EoBT.  Trullinger. 

■Washington,  D.  ('..  May  20,  1913. 


The  Grouted  Foundation  at  the 
Lahontan  Dam 

Sir — In  your  issue  of  May  8,  1913,  p.  969,  I  note  your 
editorial  comment  concerning  the  grouting  of  the  La- 
hontan Dam  of  the  Truckee-Carson  Project  of  the  U.  S. 
Reclamation  Service,  an  article  covering  this  work  writ- 
ten by  D.  W.  Cole  having  appeared  in  your  issue  of 
Aj)r.  3,  1913,  p.  647.  In  your  comments  you  state  that 
the  e.stimated  saving  of  the  grouting  process  over  that  of 
an  excavated  and  concrete-filled  trench  is  but  $3300. 

The  above  amount,  by  reference  to  the  article,  will 
be  seen  to  represent  only  the  saving  between  the  cost  of 
the  grouted  cutoff  and  the  estimated  cost  of  excavating 
ami  filling  with  concrete  a  trench  to  the  same  depth 
and  does  not  take  into  account  the  loss  and  expense  in- 
cident to  the  delay  in  program  which  the  excavating  and 
filling  of  the  trench  might  involve. 

The  writer,  because  of  previous  experience  in  pressure 
grouting,  was  connected  with  the  work  under  a  tem- 
porary assignment  and  it  was  his  understanding  at  the 
time,  as  al-so  is  inferred  by  Mr.  Cole,  that  it  was  the 
question  of  time  more  than  anything  else  which  led  the 
U.  S.  Reclamation  Service  engineers  to  the  adopting  of 
the  grouting  program.  Had  the  excavation  of  the  trench 
delayed  the  completing  of  the  dam  by  as  much  as  a  year, 
as  I  understand  was  feared,  the  con.scquent  maintenance 
of  the  work,  depreciation  of  |)lant,  and  delay  in  supply- 
ing water  lo  the  jiroject  would  have  made  an  indirec't 
difference  in  favor  of  the  grouting  aggregating  many 
thousands  of  dollars.  In  this  saving  of  time  lies  a  great 
advantage  in  favor  of  ])ressure  grouting,  which,  as  at 
Lahontan,  nniy  be  done  through  ca.sings  while  the  river 
flows  uninterrupted  on  its  course. 

You  also  speak  of  a  double  line  of  lioles  licing  put 
down  to  a  depth  of  30  to  70  ft.  If  Mr.  Cole's  article 
be  looked  up  it  will  be  found  that  while  two  rows  of 
casings  were  put  down  those  of  but  one  row,  with  the 
exception  of  some  four  or  five  boles  i)ut  down  for  jirov- 
ing  purposes,  were  drilled  through,  so  that  in  elfect  the 


work  was  accomplished  with  but  a  single  line  of  holes  on 
3-ft.  spacing. 

I  think  no  one  will  take  issue  with  you  that  as  be- 
tween a  concrete-filled  trench  and  a  grouted  cutoff  the 
former  is  to  be  jjref erred  when  costing  but  $3300  or  33% 
more  than  the  latter.  Certainly  such,  were  there  no 
other  consideration,  would  be  the  judgment  of  the  very 
able  engineers  directing  the  work  of  the  Reclamation  Ser- 
\ice.  The  lepair  of  the  cutoff  of  a  high  earth  dam,  such 
as  the  Lahontan,  is  a  very  serious  matter.  With  a 
masonry  dam  the  water  can  be  drawn  off,  if  need  be,  and 
a  supplementary  cutoff  put  down,  and  grouting  or  other 
treatment  resorted  to.  This  is  not  so  much  the  earth 
dam,  as  some — even  in  recent  years — have  learned,  if 
not  to  their  own  sorrow  at  least  to  the  sorrow  of  those 
putting  up  the  money.  The  Lahontan  Dam  has  a  30-ft. 
concrete  cutoff  and  the  grouting  was  an  added  insur- 
ance warranted  by  the  earth  type  of  structure  and  by  the 
fact  of  the  location  in  the  somewhat  peculiar  "sink" 
region. 


H.  A.  Rands. 


Oregon  City,  Ore.,  May  19,  1913. 


A  Joint  Railway  Organization  for  the 

Inspection  of  Structural  Steel  and 

Steel  Rails 

Sir — In  your  issue  of  May  15,  you  publish  a  communi- 
cation from  Albert  W.  Buel,  calling  attention  to  the 
minority  report  of  the  Committee  on  Iron  and  Steel 
Structures  of  the  American  Railway  Engineering  As- 
sociation. The  idea  there  suggested  of  forming  an  in- 
spection organization  supported  by  a  number  of  railway 
companies,  united  on  a  mutual  interest  basis,  is  not  new. 
Morgan  T.  Jones  has  been  spreading  this  plan  among 
railway  engineers  and  executive  officers  for  several  years. 
In  June,  1907,  a  letter  by  him  was  read  before  the  Ameri- 
can Society  for  Testing  Materials  with  a  view  to  opening 
up  this  subject  and  laying  the  matter  before  engineers 
generally.  It  appeared  then  that  such  a  suggestion 
would  have  been  regarded  as  too  radical. 

The  campaign  was  continued  by  Mr.  Jones,  in  personal 
interviews;  and  in  1912  a  comprehensive  scheme  of  or- 
ganization was  worked  out  and  the  matter  was  laid  be- 
lure  the  American  Railway  Association,  the  executive 
committee  of  which  was  "of  the  opinion  that  the  subject 
is  not  one  which  can  be  considered  by  the  American 
Railway  Association." 

In  March,  1913,  a  pamphlet  relating  to  railway  ma- 
terial ins])(;ction  was  published  by  Mr.  Jones,  setting 
forth  the  ])roposal  that  the  railways  get  together  and  op- 
erate an  ins])ection  dei)artmeut  under  one  head.  A  means 
of  financing  the  organization  was  suggested  and  the 
scope  of  its  more  important  activities  outlined.  It  was 
very  gratifying  to  him  to  (ind  thi;  recommendation,  even 
of  a  minority  of  the  Committee  on  Iron  and  Steel  Struc- 
tures, to  be  so  thoroughly  in  harmony  with  his  own  ef- 
forts in  behalf  of  higher  elficiency  in  the  field  of  inspec- 
tioji  (and  consequently  niaiiuraclurc)  of  railwav  mater- 
ials. 

The  undersigned,  while  heartily  indorsing  this  move- 
ment, wishes  to  take  issue  with  Mr.  Buel  on  several 
))oints.  It  is  not  fair  to  hope  that  a  "trust  of  inspection 
bureaus"  could  .show  better  results.  In  all  lines  of  in- 
dustry  it  is  the  competition   of  growing   organiziitions, 
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headed  l)y  capable  and  conscientious  men,  wliidi  kcc'|is 
the  overj^rown  conibinatioiis  from  beconiinff  utterly 
worthless  from  the  standpoint  of  eflieiency  in  any  other 
line  than  that  of  the  concentration  of  wealth  for  the 
l^roprietors.  As  long  as  inspection  is  conducted  as  a 
money  making  enterprise,  competition  will  be  of  advan- 
tage to  the  purchasers  employing  this  service.  A  trust 
would  eliminate  the  stimulus  to  efficient  inspection,  and 
would  not  concentrate  the  power  necessary  to  bring 
about  some  needed  radical  reforms  in  nuinufacture.  This 
power  can  be  concentrated  only  by  uniting  the  buying 
power  of  nuuiy  purcliasers  and  backing  a  common  rep- 
resentative, which  representative  they  control.  lu  other 
words,  these  purthasers  (the  railways)  should  unite  to 
maintain  an  inspection  bureau  on  a  cooperative  basis. 

It  is  implied  in  the  minority  report  tiiat  men  with 
training  as  draftsmen  and  computers  make  better  in- 
spectors than  men  having  training  in  the  more  respon- 
sible positions  in  the  shop.  The  e.xperience  of  the  writer 
leads  to  quite  the  opposite  opinion.  The  technical  man 
is  constantly  raising  questions  in  regard  to  design  and 
character  of  details  which  have  been  settled  by  com- 
petent men  before  they  reach  him.  Xoi  until  he  has 
had  several  months'  experience,  under  good  coaching, 
does  he  know  what  he  is  in  the  shop  for.  The  practical 
man,  workiug  under  an  experienced  engineer,  makes  a 
far  better  inspector.  Company  inspection  is  usually  less 
efficient  than  bureau  inspection  because  the  companies 
usually  draw  on  their  drafting  force  for  inspectors.  By 
uniting  to  maintain  a  company  bureau  with  a  properly 
constituted  force  of  inspectors  who  are  specialists,  the 
advantages  claimed  for  each  system  could  be  combined 
and  better  inspection  at  a  lower  cost  would  result. 

It  may  be  true  in  the  case  of  some  inspection  bureaus 
that  the  time  of  the  head  men  is  fully  taken  up  by  busi- 
ness management  and  soliciting.  This  feature  would  be 
overcome  by  the  organization  proposed.  The  clientele  of 
the  bureau  w^ould  be  established  and  limited  by  tlie 
"stockholders  list"  and  the  entire  energies  of  the  of- 
ficers could  then  be  devoted  to  securing  efficient  inspec- 
tion. It  is  said  that,  with  two  or  three  notable  excep- 
tions, one  looks  almost  in  vain  for  the  name  of  a  bridge 
engineer  in  the  bureau  organization.  The  writer  is 
pleased  to  learn  that  the  organization  which  he  serves  as 
manager  is  in  a  small  class  of  "notable  exceptions." 

Mill  inspection  can  be  greatly  strengthened  through 
an  organization  Jiaving  the  united  backing  of  a  large  per- 
centage of  the  railways.  Many  of  the  errors  in  method 
which  have  been  introduced  gradually  into  the  process 
of  manufacturing  rails,  in  order  to  increase  tonnage  out- 
put, could  have  been  snubbed  in  their  inception  had  such 
a  bureau  existed  ten  years  ago.  The  problem  now  is  to 
compel  a  restoration  of  correct  methods,  and  this  can  be 
done  only  by  united  effort  which  will  make  reform  a 
business  necessity. 

This  brings  us  face  to  face  with  another  issue  of  this 
movement,  the  production  of  better  rails.  The  minority 
report  of  the  committee  above  referred  to  has  lightly  dis- 
missed this  feature  as  something  to  be  considered  later 
on,  and  in  taking  this  stand  this  committee  has  failed 
to  see  and  improve  its  opportunity.  Purchasers  who  are 
now  served  by  inspection  bureaus  of  the  better  class,  are 
securing  bridge  material  which  is  quite  satisfactory  both 
as  to  quality  of  steel  and  workmanship,  and  18  years  of 
specializing  in  this  field  of  construction  have  brought  to 


I  he  writer's  attention  ample  evidence  in  support  of  the 
ahove  stateinent.  IJailway  accidentH  due  to  the  failure  of 
steel  stnieturcK  are  few. 

This  cannot  be  said  of  steel  rails.  During  six  months, 
beginning  witii  October,  1911,  and  ending  witii  March, 
191  <!,  there  were  277  accidents  due  to  broken  rails,  iu 
which  22  people  were  killed  and  7G8  injured.  Volumes 
of  statistics  can  be  cited  pointing  to  a  very  urgent  need 
for  better  rails.  Any  proposal  for  the  saving  of  life  I'ud 
limb  and  pulilic  and  j)rivate  wealth  is  not  a  matter  to  be 
lightly  referred  to  as  a  future  possibility.  It  demands 
immediate  and  serious  consideration. 

The  railway  compaiiies  by  subscribing  to  the  organi- 
zation of  a  Iniieau  of  insi)ection  and  giving  it  their  united 
support,  will  be  in  a  j)osition  to  bring  about  many  such 
needed  reforms  in  manufacture  of  railway  materials, 
'i'he  result  would  be  cheajjer  and  at  the  same  time  better 
iiis])ection.  This  M'ould  unquestionably  result  in  better 
material  and  more  hariiKuiious  relations  between  pur- 
chaser and  manufacturer,  which  is  sadly  needed. 

P.    E.    STEVEN'S, 

Mgr.,  Morgan  T.  Jones  &  Co. 
Monadnoek  Block,  Chicago,  May  21,  1913. 


The  New  York  Water  Filtration 
Controversy 

Sir — Your  last  number  devotes  much  space  to  what 
you  call  "The  remarkable  hold-up  of  the  Xew  York 
water  filtration  project,"  in  which  you  state  that  it  "has  no 
apparent  engineering  justification"  and  cite  me  as  one 
of  the  opposition.  Permit  me,  therefore,  to  state  the 
reasons  for  my  views  and  to  call  your  attention  to  some 
points  not  yet  clearly  brought  out. 

Beyond  doubt,  as  you  indicate,  the  people  of  New 
York  are  justly  entitled  to  water  that  shall  be  "dis- 
ease-germ-free, clear,  colorless,  tasteless  and  odorless." 
The  city  government  is  certainly  bound  to  do  its  best 
to  deliver  water  free  from  ty])hoid  infection. 

The  typhoid  rate  of  Xew  York  is  very  low  and  is  get- 
ting lower.  A  reasonable  allowance  for  cases  caused  by 
bad  milk,  uncooked  vegetables,  travelers  and  "Typhoid 
Marys,"  leaves  only  a  very  small  percentage  as  possibly 
caused  by  the  water-supply.  In  Washington,  excellent 
filters  caused  no  apparent  change  iu  typhoid. 

On  the  other  hand,  the  city  appears  to  have  been  quite 
negligent  in  protecting  the  supply  against  contanvaia- 
tion.  Railroad  trestles  directly  over  the  reservoir  with 
no  catch-pans  under  them,  bridges  without  similar  pans, 
house  .sewers  and  stable  drainage  going  directly  into  the 
tributary  streams  (for  which  small  cesspools  could  be 
easily  substituted)  and  a  very  small  police  to  enforce 
such  sanitary  regulations  as  exist,  are  among  the  things 
neglected.  This  neglect  is  far  more  than  enough  to  ac- 
count for  the  little  typhoid  that  could  possibly  be  at- 
tributed to  Croton  water. 

Filtration  is  the  standard  way  of  making  a  safe  water. 
It  is  not  the  only  way,  and  the  proposed  mechanical  fil- 
tration may  not  be  the  best  way.  For  example,  the 
United  States  Military  Academy  at  West  Point  is  sup- 
plied with  an  exceedingly  high-grade  water  from  surface 
streams,  with  a  settling  reservoir  but  no  filtration.  Fil- 
tration takes  a  very  bad  water  and  makes  it  so  good  that 
the  difference  is  startling,  but  it  is  by  no  means  perfec- 
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.ticin,  .  It  dqes  npt  .irew?''^ie  £^ll,,tli,e  baci,Qria„ ,possit>lo\ ipot 
iall  the  dangerous  ones,  and  mechanical  filters  are  subject 
to  errors  in  judgment.  If  neglected,  they  give  dangerous 
water. 

As  opposed  to  the  pos.'^ible  benefits  of  the  proposed 
mechanical  filtration,  is  the  undoubted  fact  that  the  use 
of  coagidants  converts  the  temporary  hardness,  which 
is  not  a  serious  matter  in  the  water,  into  permanent  hard- 
ness, which  is.  Such  hardness  makes  boiler  scale,  and 
boiler  scale  makes  a  tremendous  increase  in  the; quan- 
tity of  coal  required  to  make  steam,  and  when  one  con- 
siders the  number  of  boiler  plants  in  the  city,  there  being 
a  pretty  lusty  boiler  to  every  big  building,  the  matter 
seems  no  trivial  one.  It  is  proposed  to  remedy  this  by 
putting  the  water  through  a  softening  process.  This  is 
expensive  and  has  seldom,  if  ever,  been  applied  to  a  sup- 
ply as  big  as  the  C'roton. 

Practically  all  the  reports  on  the  improvement  of 
Croton  Avater  are  based  upon  the  water  as  it  is  and  not  as 
it  will  he  or  easily  can  he  made  by  the  time  the  filters 
could  be  built.  Apparently,  the  enforcement  of  the 
minor  matters  outlined  above  would  leave  Croton  water 
objectionable  only  in  Hie  matter  of  color,  taste  and  odor, 
all  due  to  an  excess  of  vegetable  matter  in  the  water. 
This  seems  to  be  almost  entirely  due  to  shoal  places 
within  the  reservoirs.  The  marine  vegetation  on  these 
shoals  is  killed  when  the  water  falls  and  bares  the  shoals 
to  the  sun.  The  Ian.'"  vegetation,  which  grows  wh?r.  the 
shoals  are  bare,  is  killed  when  they  are  again  flooded. 
A  comparatively  modest  amount  of  dredging  and  the 
building  of  a  few  dry,  stone  retaining  walls,  should 
go  far  toward  remedying  this  at  a  comparatively  small 
expense.  The  i:se  of  a  trifling  amount  of  sulphate  ol 
copper  in  the  reservoir  would  destroy  all  the  algae,  to 
which  a  large  part  of  the  olijectionable  features  are 
aue. 

This  same  excess  of  vegetable  matter  appears  to  in- 
terfere with  the  use  of  hypochlorite,  which  at  other 
places,  in  very  minute  quantities,  has  proved  more  ef- 
fective against  tyidioid  than  any  known  filter  appears 
to  be.  Another  dilliculty  in  this  behalf  is  stated  to  be 
the  great  variation  in  the  quality  of  the  water,  a  •.amfr.ll 
of  two  incbe.s  making  a  very  bad  effluent.  It  seems  lO 
be  overlooked  that  this  condition  can  be  easily  remedied 
when  the  new  water  is  received  from  the  Catskills,  which 
will  be  long  before  the  filtration  plant  could  be  made 
ready.  Eeservoirs  filled  from  the  Catskill  supply  can 
readily  be  drawn  upon  for  a  short  time  after  excessive 
rains  to  give  tiie  Croton  a  chance  for  the  bad  water  to 
be  wasted  or  to  be  pro])erly  settled.  Sedimentation  is 
a  nio.st  excellent  way  to  get  a  pure,  clear  and  wholesome 
water. 

.\fter  the  nbovo  jirecautions  have  been  taken,  a  little 
aeration  at  a  negligible  expense  would  probably  remove 
entirely  the  objectionable  tastes  and  odors.  In  addition, 
cleaning  out  the  city  pipes  and  city  reservoirs,  necessary 
in  any  case,  would  doubtless  add  materially  to  the  im- 
provement. Practically  all  these  things  are  recom- 
nufiided  by  those  who  advocate  filtration,  after  the  fil- 
ters are  built.  As  there  are  no  immediate  dangers  in 
Croton  water,  why  not  try  them  first  ? 

Engineers  advocating  filtration  say  that  no  water  from 
the  Catskills  can  bo  spared  to  help  out  the  Croton;  that 
tlie  Catskill  water  is  entirely  for  Brooklyn,  Queens  and 
Richmond  boroughs,  to  save  pum))ing  costs;  and  that 


iiot,  ,even  »n .  ^jc^asionaj ,  .reserv,oii;f  ui,  cani  ,b&  <  spaced  -  to 
hieip  out  the  Croton  supply  tor  Manhattan  and  the  Bronx 
after  excessive  rains,  and  yet  at  least  one  of  these  engi- 
neers, a, few  years  ago, .  recommended  the  award  of  the 
Ashokan  Eeservoir  contract  in  the  Catskill  supply  to 
MacArthur  Bros.  &  Co.  at  a  price  over  $2,500,000  aoove 
the  lowest  bid,  that  of  John  Pierce,  on  the  ground  that 
the  lowest  bidder  would  probably  be  slow  with  the  con- 
tract and  that  haste  was  necessary  on  account  of  dan- 
gers .of  a  water  famine  in  Manhattan  and  the  Bronx  be- 
cause the  Croton  supply  was  getting  .short.  This  appar- 
ently excessive  zeal  for  building  water-works  together 
with  the  reasons  given  above,  certainly  justify  the  Board 
of  Estimate  in  making  haste  slowly. 

To .  my  mmd,  a  far  more  important  reason  exists 
in  tlie  sp'rjifications  upon  which  bids  were  obtained.  Fair- 
ness and  economy  in  public  contracts  are  as  vital  to  a 
city's  welfare  as  pure  water.  The  specifications  concerned 
are  quite  commendable  with  a  few  exceptions,  but  at 
least  one  of  these  is  exceedingly  important. 

The  mosL  difficult  matter  in  which  to  insure  fair  com- 
petitic  a  and  economy  lies  in  obtaining  patented  articles. 
In  filtration  plants  of  the  type  proposed,  a  few  patented 
appliances  have  been  found  in  some  cases  desirable,  al- 
though I  believe  a  practically  perfect  plant  can  be  built 
witliout  any  cf  them.  They  consist  of  a  few  simple 
straiii';rs,  some  devices  for  regulating  water  level  and  a 
few  for  convenience  in  operation.  The  commission  of 
engineers  which  was  favorable  to  filtration  stated  that 
the  royalties  on  filtration  patents  thus  far  have  oeen 
small  ancl  that  all  the  more  important  patents  will  ex- 
pire within  a  year  or  so  after  the  earliest  date  at  which 
the  Jerome  Park  filters  can  be  completed. 

Yet,  we  find  in  these  specifications  that  the  small  pat- 
ented articl's,  instead  of  being  entirely  avoided  or  ob- 
tained under  competition  covering  them  alone,  were 
lumped  in  the  whole  plant,  and  the  inherent  difficulties 
in  their  purchase  was  made  to  contaminate  the  compe- 
tition of  the  entire  plant  and,  quite  probably,  to  en- 
tirely dominate  it.  This  is  wrong  in  principle  and  fully 
justifies  the  adverse  vote  of  the  Board  of  Estimate. 

Alternative  bids,  too,  are  always  objectionable,  and 
[jave  the  way  for  juggling  contracts  into  the  hands  of 
favorites.  In  these  specifications,  there  were  six  alter- 
native vjys  of  bidding,  based  on  six  different  systems  of 
operation^  and  tiicse,  'n  turn,  hinged  upon  the  objection- 
able patent  features. 

A\'hile  it  is  stated  in  the  specifications  that  any  one 
of  the  six  systems  will  "he  satisfactory,"  there  is  nothing 
to  prevent  the  award  of  the  contract  to  a  fa\'orite  on  the 
ground  of  nis  system  being  more  satisfactory  than  the 
others.  Had  the  specifications  said  that  the  dilTerent 
systems  would  be  equally  satisfactory,  the  case  would  not 
have  been  so  bad. 

As  it  was,  the  importance  of  the  patents  was  magni- 
fied in  the  specifications  by  the  requirement  of  a  large 
bond,  $150,000,  required  for  six  years  to  protect  the  city 
against  suits  for  infringement.  This  put  a  ciub  worth 
pretty  nearly  $150,000  into  the  hands  of  whate'.er  bid- 
der could  succeed  in  tying  up  all  or  most  of  the  patents, 
but  as  if  this  were  not  enough,  while  the  very  large 
bond,  $1,000,000,  was  given  in  the  printed  specifications 
as  a  bond  sim])ly  for  the  faithful  performance  of  the 
work,  it  was,  T  am  reliably  assured,  in  the  specifications 
actually  issued  to  bidders,   altered  to   make  it  to  also 
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t'Ovortlic  p^rfinlH  roT'iV  vcmi-  itflcr  llic  ((iiilrMcl  wnf^  rdtri- 
ploti'd.  < 

'I'lii'  ■iiimI   ilillViTncc   ill   liids  liclwccii   the  lowest   iiiid 

llu'  iicxi  liiwcst  lor  ;i  cDiilrnct  n(  tliis  si/.c  iiiid 'chariii'tcr 
sliould  1)0  less  than  .$l()(),()()(),  and  Ww  ahciv,.  arraii,i,'cniciil 
may  fairly  he  considcTcd  as  riiiiii,>j:li  to  put  ih,.  coiitracl 
into  favurod  liands. 

Any  contractor  who  had  pivv  ioiisly  ns.'d  these  pat- 
ented appliances,  would  have  a  disliiai  advantage,  and  it 
is  to  be  noted  that  the  McN'ichol  concern,  which  wa's  the 
lowest  bidder,  iuid  ))reviously  built  a  large  set  of  similar 
filters  in  Philadelphia,  in  which  they  were  awarded  the 
contract  under  precisely  similar  alleniative  bids,  wh-cb 
award  was  made  as  a  niatlei'  of  legitimate  jugglory,  there 
being  only  one  way  out  of  six  possible  that  the  McN'ichol 
could  be  figured  the  lowest  liid. 

It  is  to  be  noted  here  that  the  City  of  Baltimore  has 
recently  opened  bids  under  sjiecitications  on  all  fours  with 
the  one  under  consideration,  and  that  the  McNicbol 
concern  was  again  the  lowest  bidder,  but  the  bids  have 
been  rejected,  and  in  the  readvertisemeut,  the  patented 
articles  are  to  be  bought  seiiarately. 

In  this  behalf,  it  is  to  be  noted  that  the  Jerome  Park 
specifications  call  for  bids  carefully  itemized  in  pains- 
taking detail  until  it  conies  to  the  operating  mechanism 
involving  i)atents,  for  which  a  luni))  sum  bid  amounting 
to  upwards  of  a  million  dollars  is  called  for.  All  this 
mechanism  is  merely  standard  piping,  easily  itemized, 
and  yet  the  patent  virus  is  made  to  contaminate  this  big 
item,  and  then,  the  whole  filter  construction  is  tacked  on 
to  it.  There  would  be  equal  justification  in  adding  in 
the  paving  of  a  few  dozen  city  blocks  in  the  vicinity. 

It  has  been  argued  all  along  the  line  that  the  impres- 
sive list  of  bidders  cures  all  possible  defects  in  the  speci- 
fications and  bidding.  I  beg  to  differ  from  this  view. 
In  the  Cumberland  Sound  improvement  contract,  some 
years  ago,  amounting  to  -$2,350,000,  there  was  a  nice 
array  of  three  bidders  with  bids  very  close  to  each  other, 
and  yet  the  work  could  have  been  done  for  less  than 
one-fifth  of  the  lowest  bid. 

It  is  to  be  noted  that  the  array  in  the  Jerome  Park 
Filter  bids  is  one  of  competent  bidders  and  that  there 
are  not  many  large  contingencies  in  the  construction  it- 
self; also  that  while  the  bids  generally  range  quite  uni- 
formly in  differences,  MeXichol's,  the  lowest,  is  over  a 
half  a  million  dollars  below  liis  nearest  competitor.  This 
iiulicates  liis  concern  had  some  big  advantages  some- 
where. 

Another  point,  the  si.x  alternative  bids  are  based  upon 
washing  the  filters  with  or  without  the  use  of  air  and 
using  or  not  using  "negative  head."  For  any  particular 
plant,  these  items  have  a  more  or  less  important  engi- 
neering bearing.  Only  one  .system  is  the  best.  The  city 
engineers  should  have  determined  in  advance  which  one 
was  best  and  obtained  bids  on  that  alone. 

Some  of  the  specifications  are  so  severe  as  to  be  prac- 
tically impossible  of  execution.  The  clay  called  for  as 
specified  literally  could  jjrobably  not  be  found  in  nature. 
This  criticism  may  appear  ca]itious,  but  yet  a  contrac- 
tor in  Philadelphia  who  was  the  lowest  bidder  for  a  res- 
ervoir at  about  .$.500,000,  the  McN'ichol  concern  being 
next,  at  about  $1,250,000,  was  ruined  and  practically 
driven  to  his  death  by  the  literal  enforcement  of  almost 
precisely. the,. same  specification. 

Xote  further,  the  fact   that  the   moral   blight   under 


whicii  the  city  govfrnn^eiit  rtf  I'htladelphia  'H^i'h  \tithea"! 
for  years  is>  entirely  due  to  the  domination  of  cfinirar- 
tor  bosses,  compared  to  which  blight  the  blight  of  typlioid 
is  a  bagatelle,  and  you  have  a  final  reason  for  the  wis- 
dom  of  the  Board  in  |)osti>oning  *'.c  letting  of  the  con- 
liiict  till  both  the  Croton  watershed  and  the  specifica- 
lions  can  be  "cleaned  up." 

CaSSICR   E.   (ilU.KTlK. 

Fvand  Title  Hiiilding    I'liiladclphia,  Pcnn. 
May  26,  IDI.!. 

[There  follows  a  reply  to  Major  Gillette's  letter,  from 
I.  M.  de  Varona,  chief  engineer  of  the  I)ei)artnient  of 
Water  Supply,  New  York  City.  We  might  add  that  por- 
ti(ms  of  Major  Gillette's  letter,  and  particularly  the  last 
paragraph,  .suggest  that  his  experiences  at  Savannali  on 
government  work  and  at  Philadelphia  on  municipal 
water-supply  and  filtration  seem  to  have  filled  liis  mind 
with  the  notion  thac  all  contractors  and  public  ollicials 
are  rascals,  and  tiiat  engineers  as  a  class  are  not  much 
better;  and  that  in  his  zeal  to  kill  what  he  regarded  as 
another  "job"  he  has  overlooked  some  ■"  the  fundamental 
l)rinciples  of  vvater-sup])ly  and  filtration  and  of  engineer- 
ing ethics  as  well. — Ed.] 

Sir — T  return  herewith  cop  of  letter  from  Major  (Jil- 
lette,  in  regard  to  the  filtration  of  ihe  Croton  water, 
which  you  forwarded  to  me. 

This  subject  was  so  fully  discussed  in  your  issue  of 
May  22,  191.3,  that  further  encroachment  on  your  valu- 
able space,  with  the  statements  of  Major  Gillette  or  ccmi- 
ment  on  them,  seems  to  me  hardly  warranted.  I  will, 
therefore,  treat  the  matter  as  briefly  as  possible. 

The  alleged  neglec*-  in  protecting  the  water-supply 
from  contamination  is  Major  Gillette's  opinion,  but  not 
a  fact. 

That  Major  (iillette  evidently  is  not  familiar  with  ou? 
plans  for  mechanical  filtration,  is  shown  by  his  offhand 
criticisms.  The  amount  of  permanent  hardness  in  the 
Croton  water  is  negligible  and  'will  so  continue  after  the 
use  of  coagulants.  It  is  not  true  that  the  Department 
proposes  to  put  the  water  through  a  softening  process, 
because  it  is  not  necessary.  The  method  of  reducing  the 
carbonic  acid  would  also  somewhat  reduce  the  hardness, 
but  that  is  not  its  purpose. 

Major  Gillette  speaks  very  glibly  of  the  easy  manner 
in  which  the  Crotim  water  can  be  sufficiently  improved 
by  the  adoption  of  such  minor  treatment  as  a  "compara- 
tively modest  amount  of  dredging,''  the  building  of  a 
few  "retaining  walls,"  the  use  of  "a  trifling  amount  of 
sulphate  of  copper"  and  "a  little  aeration  at  a  negligible 
expense."  This  is  a  trivial  and  airy  method  of  dealing 
with  an  important  matter  with  which  the  writer  is  evi- 
dently unfamiliar.  He  reveals  lack  of  knowledge  of  the 
conditions  in  the  watershed,  and  his  wholesale  character- 
ization of  the  expense  involved  in  these  various  pro- 
cesses as  trifling,  betrays  also  lack  of  study.  The  var- 
ious measures  to  which  he  alludes  are  not  new.  They 
have  been  considered  by  this  Department  and  it  may 
safely  be  asserted  that  the  aggregate  expense  involved  in 
carrying  them  into  execution  would  be  far  from  negli- 
gible and  by  no  means  compensated  by  the  probable  im- 
jirovement  in  the  water.  Still  less  could  they  be  ac- 
cepted as  an  adequate  substitute  for  filtration  by  any 
experts. 
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In  the  letter  under  consideration  it  is  assumed  that 
the  Catskill  supply  can  be  used  to  replace  that  from  the 
Croton  when  the  latter  is  unsatisfactory.  Major  Gil- 
lette would  be  much  embarrassed  in  proving  this  prop- 
osition, which  is  certainly  not  in  accordance  with  the 
opinion  of  the  engineers  who  have  studied  this  matter 
and  are  conversant  therewith. 

As  to  what  Major  Gillette  thinks  he  could  have  done 
to  improve  the  specifications,  it  may  be  fair  to  remind 
him  that,  if  we  are  correctly  informed,  in  a  proposed 
contract  for  the  Queens  Lane  Contingent  of  the  Torres- 
dale  Filters,  which  we  are  told  was  prepared  under  his 
direction,  he  was  able  to  obtain  only  one  bid  and  that  bid 
was  rejected,  as  we  understand,  because  it  was  considered 
too  high. 

Referring  to  the  alternative  ways  of  bidding,  Major 
Gillette  alleges  that  there  was  nothing  to  prevent  the 
award  of  the  contract  "to  a  favorite  on  the  ground  of 
his  system  being  more  satisfactory  than  the  others," 
and  adds  that  if  it  had  been  stated  that  all  the  sys- 
tems would  be  equally  satisfactory,  the  case  would  not 
have  been  so  bad.  This  is  certainly  ridiculous.  The 
specifications  clearly  say  that  any  of  the  six  types  of 
filters  designated  "will  satisfactorily  do  the  work  required 
for  the  filtration  of  the  water  and  bidders  may,  there- 
fore, bid  upon  all  these  types  or  any  one  of  them,"  and 
under  the  city  charter  the  lowest  bid  had  to  be  accepted 
iud  we  so  recommended. 

Major  Gillette's  intimation  that  the  numerous  bids  re- 
ceived from  responsible  contractors  did  not  indicate  that 
the  prices  submitted  represented  the  fair  cost  of  the 
work,  is  simply  a  further  indication  of  his  characteristic 
disposition  to  criticize  on  general  principles.  Four  of 
the  bids  were  below  the  engineer's  estimate  and  said  esti- 
mate had  been  indorsed  by  all  engineers  who  examined 
it.  The  further  statement  that  "the  normal  difference  in 
bids  for  a  contract  of  this  size  should  be  less  than  $100,- 
000,"  will  be  condemned  as  absurd  by  engineers  having 
experience  in  the  construction  of  large  works.  A¥e  chal- 
lenge Major  Gillette  to  show  us  a  record  of  work  of  this 
character  and  to  this  atmount  ($5,000,000),  for  which 
half  a  dozen  bids  have  been  received,  in  which  the  dif- 
ference did  not  exceed  $100,000. 

It  is  not  true,  as  Major  Gillette  asserts,  when  referring 
to  our  filters,  that  a  certain  firm  "had  previou.sly  built  a 
large  set  of  similar  filters  in  Philadelphia  in  which  they 
were  awarded  the  contract  under  precisely  similar  alter- 
native bids,  which  award  was  made  as  a  matter  of  legiti- 
mate jugglery."  Our  alternative  bids  are  not  precisely 
simUar  to  those  prescribed  in  Philadelphia.  In  fact  they 
radically  differ.  In  our  case  there  cannot  be  any  jug- 
glery, legitimate  or  illegimate. 

As  to  the  criticism  of  the  specifications  for  clay :  They 
are  practically  the  same  as  have  been  used  on  all  impor- 
tant work  of  this  nature  anywhere  in  this  country,  and 
»io  other  criticism  except  that  of  Major  Gillette  has  hith- 
erto been  made  of  them,  although  we,  of  course,  admit 
^hat  an  arbitrary  interpretation  on  the  part  of  the  engi- 
neer would  prove  damaging  to  the  contractor.  That, 
however,  would  be  the  case  with  any  other  item  or  any 
other  contract. 

Major  Gillette  further  risks  the  following  statements: 

The  Importance  of  the  patents  was  magnified  In  the  speci- 
fications by  the  requirement  of  a  larfce  bond.  $150,000  required 
for  six  years  to  protect  the  city  against  suits  for  InfrlnRe- 
ment.      This   put   a   club   worth   pretty   nearly   $150,000   in   the 


hands  of  whatever  bidder  could  succeed  in  tying  up  all  pat- 
ents, but  as  if  this  were  not  enough  while  the  very  large 
bond,  $1,000,000,  for  the  faithful  execution  of  the  contract  was 
in  the  printed  specifications  as  a  bond  for  the  faithful  per- 
formance of  the  work,  it  was,  I  am  assured,  in  the  speclflca- 
tions  actually  issued  to  bidders  altered  to  malce  it  to  cover 
the  patents  for  a  year  after  the  contract  was  completed. 

The  above  statements  conclusively  show,  in  our  opin- 
ion, that  Major  Gillette  does  not  know  what  he  is  talk- 
ing about.  The  cost  of  the  $150,000  bond  would  be  1% 
per  annum,  or  $9000  in  the  aggregate  for  the  life  of  the 
bond  (6  years).  This  is  far  from  "a  club  worth  nearly 
$150,000." 

In  all  contracts  of  this  Department  and  we  believe  in 
those  of  all  the  other  depaitments  of  the  City  of  New 
York,  the  security  bond  guarantees  not  only  faithful  per- 
formance of  the  work  but  also  indemnity  from  losses  due 
to  patent  claims.  Furthermore,  in  all  contracts  of  this 
Department  for  work  of  this  kind  the  contractor  is  re- 
sponsible for  repairs  due  to  defective  work  for  materials 
for  one  year  after  the  completion  of  the  work,  so  that  in 
this  instance  we  simply  followed  the  usual  practice  of 
this  Department  and  the  provisions  of  the  contract  in 
regard  to  protection  from  patent  claims  up  to  one  year 
after  completion  of  the  work  were  the  same  as  in  all 
other  contracts.  The  contract  and  specifications  were 
pi'inted  and  boimd  together  and  copies  thereof  were  fur- 
nished to  prospective  bidders.  No  other  specifications 
were  forwarded  to  anyone. 

Eeferring  to  the  patent  question,  the  specifications  are 
thus  criticized: 

We  find  in  these  specifications  that  the  small  patented  ar- 
ticles instead  of  being  entirely  avoided  or  obtained  under 
competition  covering  them  alone,  were  lumped  in  with  the 
whole  plant,  and  the  inherent  difficulties  in  their  purchase 
was  made  to  contaminate  the  competition  of  the  entire  plant 
and,  quite  probably,  to  dominate  it.  This  is  wrong  in  prin- 
ciple and  fully  justifies  the  adverse  vote  of  the  Board  of  Es- 
timate. 

In  works  of  this  character,  it  is  customary  to  group 
the  various  articles  in  filter  equipment  in  one  item,  for 
convenience  and  simplicity  in  handling  the  work.  The 
question  is  one  of  judgment  in  each  case.  In  the  present 
one  it  was  considered  for  the  best  interests  of  the  city 
to  so  frame  the  specifications  as  to  secure  not  only  com- 
petition, but  satisfactory  bidders,  and  the  results  obtained 
from  the  bids  submitted  conclusively  show  that  they  ac- 
complished their  intended  purpose. 

The  imputation  that  the  patented  articles  were  lumped 
in  order  to  "contaminate  competition,  *  *  *  *  and,  quite 
probably,  to  entirely  dominate  it,"  is,  therefore,  unwar- 
ranted by  the  facts,  and  against  the  evidence. 

There  is  no  question  that  in  any  city  a  combination 
of  dishonest  municipal  officers  and  dishonest  engineers 
can  practically  ruin  a  contractor  "under  almost  any  speci- 
fications that  can  be  written,  and  it  seems  to  have  fitted 
Major  Gillette's  purpose  to  assume  that  such  conditions 
exist  in  our  midst.  From  his  hypothesis  we  confideuily 
ajjpcal  to  our  citizens  and  to  our  records,  and  from  his 
criticisms,  to  file  judgment,  fairness  and  decision  of  the 
engineering  profession. 

I.  M.  DE  Varona, 
Chief  Engineer  Department  Water  Supply. 

New  York  City,  May  31,  ]9l;i. 


Sir — In  view  of  the  editorial  comment  in  your  issue  of 
May  22  regarding  the  i)ian  for  mechanical  filtration  of 
Croton  water,  we  respectfully  call  your  attention  to  the 
following  facts : 


June  5,  1913 
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As  you  know,  the  Moanl  of  Estinintc  and  Apiiortioii- 
ment  of  New  York  City  voted  unaiiiiiiously  (on  the  same 
day  tliat  the  issue  eoiitainini^  your  editorial  was  jiuli- 
lished)  to  reseind  the  autliorization  of  eorjiorale  st(M'k 
for  this  filtration  projert.  It  a|>|>eMi-s,  (herefore,  that  the 
city  othcials  with  whom  the  resixmsihility  restetl  of  pass- 
iu^  upon  the  question  were  unanimous  in  aeeeptinj;  the 
view  urged  hy  the  Citizens  Union,  the  Bureau  of  Munici- 
pal Research  and  other  civic  and  taxpayers'  organizations 
that  the  expenditure  for  filtration  was  not  justified. 

The  decision  rested  largely  with  President  John  Purroy 
Mitchel,  of  the  Board  of  Aldermen.  Mr.  Mitchel  invited 
iuto  conference  the  water  commissioner  and  the  engineers 
upon  whose  advice  he  |  Mr.  Mitchel]  had  acted  as  well  as 
the  Citizens  Union  and  the  engineers  hy  whom  it  had 
been  advised.  The  water  commissioner  was  present  at 
this  conference  with  the  following  engineers:  Allen 
Hazen,  J.  Waldo  Smith,  George  W.  Fuller,  Nicholas  S. 
Hill,  Jr.,  Merrit  H.  Smith  and  George  A.  Johnson.  The 
Citizens  Union  was  present  and  represented  by  the  fol- 
lowing engineers:  Major  Cassius  E.  Gillette,  of  Phila- 
delphia, R  Walter  Cruezbaur,  Akexander  Potter  and 
Charles  AV.  Parmelee,  of  New  York  City.  John  H.  Frazee, 
an  assistant  engineer  of  the  finance  department,  who 
as  a  member  of  the  board  of  consulting  experts  appointed 
by  the  Board  of  Estimate  and  Apportionment  had  pre- 
sented a  minority  report  against  the  filtration  project,  was 
also  present. 

President  Mitchel  limited  the  discussion  entirely  to  the 
question  of  whether  filtration  was  necessary.  He  par- 
ticularly desired  to  have  answered  the  following  question: 
"Is  it  possible  by  use  of  hypochlorite  of  lime  to  remove 
bacteria  from  the  water  so  as  to  make  it  a  safe  water?"" 
The  engineers  representing  the  Citizens  Union  answered 
this  question  in  the  affirmative  and  submitted  many  data 
showing  the  successful  use  of  hypochlorite  of  lime  in 
other  cities.  Engineers  representing  the  water  depart- 
ment stated  that  ehlorination  treatment  w-as  insufficient 
and  unsatisfactory  and  would  not  sufficiently  purify  the 
water.  Their  answers  were  substantially  the  same  as 
George  A.  Johnson's  statement  contained  in  the  article 
printed  in  your  issue  of  May  22,  as  follows:  '"'All  other 
means,  such  as  forestation,  sanitary  patrolling,  sedimenta- 
tion, sterilization  of  the  partially  clarified  water  as  it 
leaves  the  reservoirs,  are  insufficient  and  unsatisfactory 
and  filtration  is  required." 

The  next  day  after  this  conference  we  submitted  to 
Mr.  Mitchel  copies  of  sworn  testimony  given  a  few  years 
ago  by  Messrs.  George  W.  Fuller  and  George  A.  Johnson 
in  the  case  of  the  Mayor  and  Aldermen  of  Jersey  City 
against  the  Jersey  City  Water  Supply  Co.,  in  which  the 
question  at  issue  was  whether  or  not  it  was  necessary  to 
filter  the  Jersey  City  water-supply.  Messrs.  Fuller  and 
Johnson  appeared  as  witnesses  for  the  water  company, 
which  contended  that  filtration  was  not  necessary. 

The  Jersey  City  water-supply  comes  from  a  watershed 
consisting  of  121  sq.mi.  The  Croton  watershed  contains 
360  sq.mi.  The  population  of  the  New  Jersey  watershed 
was,  at  the  time  of  the  trial  of  the  action  mentioned  above, 
25,000,  the  same  as  the  present  population  of  the  Croton 
watershed. 

Mr.  Fuller  testified  as  follows  on  the  question  of  the 
ehlorination  treatment : 

I  think  that  this  process  produces  a  safe  water  and  one 
which  in   its  efficiency  as  a  process  compares  very  favorably. 


Iniloed  mo8t  iialliiractortly,  In  fact,  with  the  bo«t  nitc-r  plunlii 
UM  rL-KordH  both  conatruotlon  and  opcrntion  of  thoKf  niliT 
plants.  In  othi-r  wordB  It  mi'i'lH  ihi-  plan  which  la  rt'prc'ncnti-ii 
by  tho  bent  pructlcu  In  the  iirl  of  wiil<.-r  purincutlon.  I  am 
spi-aklnK.  of  courHi-,  now  with  rt'Kiird  to  Ihi-  removal  of  ob- 
Jectlonablo  buctorlu;  that  Ih  the  v<Ty  point  at  which  tho  pro- 
cess  la   almi'd 

Mr,  Johnson  testihed  as  follows  on  the  question  of  the 
ehlorination  treatment : 

Q.  What  la  tho  quality  of  thia  water,  after  this  treatment, 
as  to  safety  and  potability,  In  your  opinion?  A.  I  think  II 
Is  perfectly  safe  for  all   domestic  and   Industrial    uaea. 

Q.      Is  this  method.   In  your  opinion,  reliable?     A.     Yea,  air. 

Q.      Is    It    safe?.      A.      Thoroughly. 

Q.  Is  it  uniformly  effective  In  Its  action?  A.  Yea,  air, 
always. 

Q.  In  your  opinion  Is  this  method  suitable,  or  otherwiae, 
to  be  applied  to  Jers**y  City  water-supply,  for  the  purpose  of 
nndcrlne  It  safe  and  potable  at  Jersey  City?  A.  I  think  It 
Is  In  all  ways  thorouKhly  suitable  and  safe. 

Q.  Is  this  method,  in  your  Judgment,  a  practical  method 
for  continuous  use,  to  keep  this  water  pure?  A.  Yea,  air. 
It    is. 

In  view  of  the  diametrically  opposite  statements  made 
by  these  engineers  on  the  question  of  the  treatment  of 
these  two  water-supplies,  Mr.  Mitchel  could  not  very 
well  have  taken  any  other  attitude  or  made  any  other 
report  to  the  Board  of  Estimate  and  Apportionment  on 
this  subject  than  he  did. 

J.  0.  II  AM  MITT,  Secretary, 
Citizens  Union  of  the  City  of  New  York. 
41  Park  Row,  New  York  City,  May  26,  1913. 


[The  second  paragraph  in  the  foregoing  letter  does 
not  accord  with  our  understanding  of  the  significance  of 
the  action  of  the  Board  of  Estimate  on  May  22.  Mr. 
Mitchel  held  the  balance  of  power  and  thus  became  a 
sort  of  umi)ire  in  a  factional  controversy  in  the  Board  of 
Estimate.  When  he  announced  his  decision  against  fil- 
tration, the  project  was  killed.  The  sub.sequent  unani- 
mous action  by  the  Board  of  Estimate  amounted  to  an 
agreement  to  bury  the  dead,  or  in  other  words  to  reseinil 
the  resolution  authorizing  bonds  for  a  project  which  had 
been  killed  after  a  long  struggle. 

The  balance  of  the  letter,  and  particularly  the  last  sen- 
tence, indicates  that  Mr.  Mitchel  dcci<led  against  filtra- 
tion because  the  engineers  brought  in  by  the  Citizen.s' 
Union  asserted  that  hypochlorite  disinfection  was  an 
equ.sUy  good  ^feguard  against  dangerou.s  bacteria,  and 
that  he  threw  overboard  the  contrary  opinion  of  a  half- 
dozen  engineers  because  two  of  them  (who  speak  for 
themselves  below),  in  the  famous  Jersey  City  water  case, 
had  testified  that  reliance  could  be  placed  upon  hypo- 
chlorite to  make  Eockaway  River  water  safe.  We  be- 
lieve Mr.  Mitchel  is  too  shrewd  and  experienced  a  law- 
yer to  have  been  much  influenced  by  the  excerpt  from  the 
testimony  cited  above,  dissociated  from  the  opposing  evi- 
dence in  the  same  case  and  from  the  underlying  causes 
of  the  Jersey  City  litigation.  We  give  him  credit  for  hav- 
ing based  his  decision  on  what  appealed  to  him  to  be 
broader  grounds. 

Had  Mr.  Mitchel  decided  against  filtration  two  years 
ago,  instead  of  joining,  as  he  then  did,  in  marshaling 
the  evidence  for  it  and  in  recommending  it,  the  city 
would  have  saved  the  $100,000  or  so  which  it  has  spent 
on  plans  for  filters.  The  readily  available  evidence  for  and 
against  filtration  has  changed  so  little  in  two  years  that 
a  decision  for  it  two  years  ago  and  against  it  now  is  a 
virtual  confession  of  lack  of  proper  investigation  at  the 
earlier  date.    Of  course  Mr.  Mitchel  does  not  stand  alone 
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iu  this  confession,  which,  with  the  consequences  of  the 
negligence,,  is  a  ?Qfry  i)iece  of  bu'sincBs  in  these  days  of 
municipal   research,  reform  and  efficiency. — Ed.] 

Sir — I  have  read  the  foregoing  letter  of  Mr.  Hammitt 
and  particularly  the  citation  of  my  views  as  to  the  re- 
moval of  objectionable  bacteria  from  the  Jersey  City 
water-supply  by  the  hyjiochlorite  treatment.  Those  views 
were  stated  early  in  1909,  some  five  months  after  this 
treatment  was  first  regularly  applied  to  a  public  water- 
supply. 

With  the  premises  the  same,  my  conclusions  remain 
unchanged.  But  in  the  Jersey  City  case  there  was  no  at- 
tempt made  by  me  to  assume  that  the  hypochlorite  treat- 
ment was  a  substitute  for  filtration,  which  process  re- 
ceived no  direct  consideration  in  that  lawsuit.  I  stated 
views  as  follows : 

Q.  What  in  your  judntment  is  the  propriety,  or,  is  it  in 
your  judgment  a  proper  method  to  adopt  at  the  Boontori  dam 
for  the  rendering  of  this  water  pure  and  wholesome  for  use 
at  Jersey  City? 

A.  I  think  it  is,  assuming  in  my  answer  that  it  is  the 
objectionable  bacteria  which  it  is  the  purpose  to  remove.  I 
might  add  a  word  more,  that  is.  that  that  qualification  was 
Intended  to  refer  to  the  fact  that  this  is  not  a  substitute  for 
filtration;  it  is  not  a  process  to  remove  mud  or  the  coloring 
matter  which  we  call  vegetable  stain,  such  as  comes  from 
decomposed   leaves  in  swamps. 

During  the  past  four  years  a  vast  fund  of  experience 
has  been  accumulated  as  to  chlorination.  Among  other 
things  it  has  been  found  that  some  waters  are  far  less 
suitable  in  a  raw  condition  for  an  advantageous  appli- 
cation of  hypochlorite  than  was  indicated  by  the  early 
data  at  Jersey  City.  The  Croton  supply  is  one  of  those 
waters  in  which  at  times  it  is  difficult  to  destroy  objec- 
tionable bacteria  by  the  hypochlorite  treatment,  without 
using  quantities  of  the  chemical  such  as  to  give  to  the 
treated  water  objectionable  tastes  and  odors.  This  has 
been  testified  to  at  length  by  D.  D.  Jackson,  Laboratory 
Division,  Department  of  Water  Supply,  as  well  as  by 
Ernst  Lederle,  Commissioner  of  Health,  Xew  York  City. 
It  was  explained  by  me  at  the  conference  in  Mr.  Mitchel's 
office  on  May  20,  191  .'5. 

To  those  interested  in  ascertaining  the  truth  as  to  the 
fallibility  of  the  hypochlorite  treatment,  reference  is 
made  to  the  Croton  analyses  published  in  Engineering 
Xew.s  of  Feb.  27,  1913.  "  The  strongest  statement  of  all 
was  that  made  by  Mr.  Johnson  in  Mr.  Mitchel's  office  on 
May  20,  1913,  as  to  his  recent  investigation  of  the  short- 
comings of  this  process  at  Jersey  City.  A  conclusion 
drawn  in  1913  as  to  the  hyjiochlorite  treatment  for  the 
Croton  supply,  based  on  Jersey  City  evidence  of  1909, 
is  not  justifiable. 

Another  erroneous  conclusion  drawn  by  Mr.  Mitchel,  in 
his  statement  at  the  Hoard  of  Estimate  meeting  on  May 
22,  was  that  tlie  color  and  turbidity  of  the  Croton  water 
would  be  removed  by  aeration  to  the  extent  of  50  to  75%. 
The  Water  Department  and  its  expert  advisers  stated  the 
facts  of  no  removal  on  May  20,  but  here  also  Mr.  Mit.hel 
seems  to  have  been  guided  by  those  who  were  not  cor- 
rectly informed  as  to  the  fads. 

(lEOIIGE     W.    Fui.LEH. 

170  Broadway,  New  York  ('ity,  June  2,  1913. 


Sir — My  attention  has  been  called  to  a  letter  addressed 
to  yon   under  date  of  May  26,  by  J.  0.  TTnmmitt,  Sec- 


retary Citizens  Union,  in  which  certain  statements  are 
made  with  refei-eh.ce  t6"my  advocacy  on' the' witness  staiid 
of  the  hypochlorite  treatment  of  the  water-supply  of 
Jersey  City. 

In  the  Jersey  City  ca|§e  the  question  of  filtration  of  the 
supply  was  not  the  point  at  issue,  the  physical  character 
of  the  water  being  considered  satisfactory.  The  main 
question  was  whether  or  not  the  hypochlorite  treatment 
would  destroy  such  objectionable  bacteria  as  the  water 
might  at  times  contain.  My  testimony,  which  Mr.  Ham- 
mitt refers  to,  was  given  in  the  early  part  of  1909,  or 
less  than  six  months  after  the  hypochlorite  process  was 
first  applied  on  a  practical  scale  in  this  country. 

The  views  expressed  by  me  on  the  witness  stand  at  that 
time  were  based  on  the  facts  then  available  as  to  the 
efficiency  of  the  process.  Subsequent  .studies  disclosed 
limitations  of  the  process  which  were  entirely  unthought 
of  in  1909,  and  these  limitations  have  been  repeatedly 
set  forth  by  me  in  various  publications  and  on  the  wit- 
ness stand  since  that  time.  In  an  address  made  before  the 
Annual  Convention  of  the  .American  Public  Health  A.s- 
sociation,  held  in  Milwaukee  in  September,  1910,  I  pre- 
sented in  considerable  detail  all  of  the  evidence  available 
at  that  time  on  the  efficiency  of  this  process,  and  paid 
particular  attention  to  its  limitations,  closing  my  address 
with  the  following  remarks  : 

LIMITATIONS   OF    THE    PROCESS 

In  raaliing  a  complete  analysis  of  the  practicability  of 
this  process,  it  is  necessary  to  recognize  the  fact  that  it  is 
not  possible  by  the  use  of  this  germicide  to  overcome  certain 
disadvantages,  such  as  the  follO'wing,  -which  do  not  appear  in 
connection    with    certain    styles    of   water    treatment: 

(1)  Inability  to  remove  or  destroy  all  of  the  spore-form- 
ing bacteria  not  considered  to  be  pathogenic  to  man,  at  least 
not    those    common    to    water. 

(2)  Inability  to  remove  bacteria  which  are  embedded  in 
particles    of    suspended    matter. 

(3)  Inability   to   remove   turbidity. 

(4)  Inability  to  remove  appreciable  amounts  of  color  or 
dissolved  vegetable   stain. 

(5)  Inability   appreciably   to   remove   organic   matter. 

(6)  Inability    to   remove   swamp    tastes   or   odors. 

(7)  Inability  to  remove  creosote  tastes  or  odors  coming 
from  the  cleaning  of  stills  used  in  the  destructive  distillation 
of   wood. 

(8)  Inability  to  soften  water;  as  a  matter  of  fact,  the 
addition  of  hypochlorite  of  lime  usually  results  in  a  slight 
increase  in  the  hardness  of  the  water — although  this  is  not 
ordinarily  measurable — notwith.standing  the  fact  that  the 
commercial  product  usually  contains  a  little  free  quicklime 
v/hich    reduces   slightly   the   carbonic  acid    in    the    water. 

(9)  Difficulties  encountered  in  applying  this  process,  ex- 
cept with  the  greatest  care,  to  waters  which  contain  sub- 
stantial quantities  of  reducing  agents  or  compounds  capable 
of  oxidation,  such   as   nitrites  and   unoxidized   iron. 

The  foregoing  statements  set  forth  tne  advantages  and 
shortcomings  of  this  process  which,  like  other  things  that 
are  new,  is  likely  to  be,  and  in  some  cases  is,  considered 
a  cure-all  for  all  water  ills,  no  doubt  with  disappointing  re- 
sults in  some  cases. 

The  application  of  hypochlorite  to  water,  while  compara- 
tively simple,  should  always  be  carried  out  with  much  care 
and  fidelity  by  a  competent  analyst;  otherwise,  if  the  dose 
is  not  adjusted  so  as  to  meet  satisfactorily  all  local  condi- 
tions, there  is  liable  to  be  alternately  an  overdose  of  the 
chemical  insufficient  to  sterilize,  or  an  overdose  which  will 
result  in  objectionable  tastes  and  odors  readily  noticeable 
to   the   consumers,   and   due   to   the  bleach    itself. 

The  use  of  hypochlorites  cannot  be  considered  In  the  light 
of  a  substitute  for  filtration.  Where  waters  are  uniformly 
satisfactory  in  appearance,  but  open  to  suspicion  as  regards 
their  content  in  bacteria,  the  use  of  the  hypochlorite  process 
alone  In  many  cases  may  prove  sufficient.  Where  waters  are 
unsatisfactory  In  physical  appearance  and  are  also  polluted 
!ind  require  filtration,  the  combined  use  of  filters  and 
the  hypochlorite  process  Is  called  for.  As  an  adjunct  to  fil- 
tration procea.m3  It  has  a  distinct  field  of  applicability,  as 
above  stated,  for  !i(  a  moderate  cost  it  \s  feasible  to  obtain 
a    water    which    is    practically    above    suspicion;    and,    further- 
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mi.r.-,  there  la  brouHht  about  a  Bubstaiitliil  ciMitiomy  I"  Hi" 
,  first  cost  f  the  nitriillon  phuit.  Thla  Is  iiimU^  ponMiblu  l|J^.tho 
use  of  hlWhfer  i-aies  of' fl'ltratlon  than  ar6''o'i'dlnarliy  UHe'd.'arid 
the  required  filter  area  may  therefore  be  reduced.  It  also 
effects  a  substantial  economy  in   the  cost  of  operation. 

It  is  not  true,  tlicrcfort', ' as  Mr.  ITannnitt  wtiii'd  have 
it  appear,  that  I  have  suddenly  taken  a  new  i>osition  with 
refereme  to  the  hyixjchhirite  treatniont.  As  fast  as  I 
secured  new  information  referring;  to  the  limitations  of 
the  jiroc-ess  I  promjitly  made  it  public,  and  tiie  statements 
made  by  me  at  the  hearinj^  in  President  Mitclu'l's  ollice 
were  precisely  thoise  I  have  been  settiiii;  forth  jmblicly  for 
at  least  three  years.  Those  who  b;i\c  liciird  my  remarks 
can  by  reference  to  the  above  quoted  article,  satisfy  them- 
selves that  I  expressed  no  views  contrary  to  those  I 
have  held  for  several  years. 

In  testimony  given  by  me  last  March,  in  the  case  of 
the  People  of  the  State  of  Xew  "i'ork  vs.  Passaic  Valley 
Sewerage  Commi.ssioners,  I  made  it  very  plain  that  while 
ill  19C9  the  hypochlorite  treatment  gave  every  promise 
of  complete  success  in  the  sterilization  of  the  Jersey  City 
water-supply,  subsequent  studies  made  by  me  for  the 
Board  of  Street  &  Water  Commissioners  of  Jersey  City 
have  shown  that  owing  to  the  steadily  increasing  pollu- 
tion of  the  supply  it  has  become  necessary  to  materially 
increase  the  dose  of  germicide.  Furthermore,  I  ex- 
pressed the  conviction  that  the  day  is  not  far  distant 
when  the  hypochlorite  treatment  will  have  to  be  aban- 
doned there,  for  the  reason  that  to  kill  the  objectionable 
germs  such  large  doses  of  the  chemical  will  be  required 
as  to  impart  offensive  and  utterly  inadmissable  taste  and 
odor  to  the  vrater. 

In  conclusion  I  take  this  opportunity  to  state  that  I 
stand  absolutely  on  what  I  said  at  the  hearing  in  Presi- 
dent Mitchel's  office,  and  again  assert  that  sterilization 
of  the  Croton  water-su])])ly  is  not  to  be  considered  in  the 
light  of  a  substitute  for  iiltration  in  any  sense  except 
that  an  uncertain  proportion  of  the  pathogenic  germs  will 
he  destroyed  by  its  use.  It  is  not  a  complete  treatment, 
and  the  Crotcn  supply  can  never  be  considered  satisfac- 
tory until  it  is  filtered. 

All  of  the  facts  above  set  forth  must  have  been  in 
the  possession  of  Mr.  Hammitt  when  he  wrote  his  let- 
ter to  you,  and  to  support  his  own  imperfect  claims  he 
has  used  only  such  information  as  I  possessed  over  four 
years  ago,  and  has  not  seen  fit  to  give  any  consideration 
to  the  various  articles  on  the  hypochlorite  treatment  I 
have  published  since  that  time. 

Oko.  a.  Johxson. 

150  Xassau  St.,  New  York  City.  June  '■?,  191.3. 


N  O  T  E  vS    AND     QUERIES 


.\zimuth  by  Direct  Solar  Observation — A  correspondent  in 
Vermillion,  S.  D.,  J.  Maughs  Brown,  calls  our  attention  to  an 
error  in  the  formula  for  determining-  the  error  in  azimuth 
due  to  a  oni^'  minute  rror  in  latitude,  which  occurs  twice  In 
the  article  on  "Azimuth  by  Direct  Sclar  Observation,"  by 
Louis  Ross,   in  cur  issue  of  Mar.   6,  pp.  455  and  456.     The  for- 


mula  given  as 
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dZ 


sec  L      OS   t  should   read  =   sec  L 

dL  dL 

cot  t.  The  table  given  belor/  the  formula  is  correctly  com- 
puted. Our  correspondent  als^  suggests  that  the  diagram 
shown  in  Fig.  6,  p  455,  for  finding  the  approximate  time 
could  very  nicely  be  supplemented  by  a  diagram  for  the  equa- 
tion  of   time   placed   directly   underneath. 


In  iMitInK  the  eBtubllahment  of  the  Mellon  Inntltut  of 
Indw^lrlul  IfiHeurc;!)!  aiid,,Hclfoo)  of  Spic^/lc  Indu»trJ.  »  ul  th 
TJn'l'vi  rHily  ot  PittHburKh,  In'  our  lm<iie  of  Apr.  W,  lOlJ,  p.  V  , 
we  Kuve  credit  to  Henry  llornbostcl,  of  TlttHburKh,  an 
the  arehltect  ut  the  Inrftlluli'  liuildlnK.  NVe  are  inf  rmed  that 
th'  statement  from  th  Unlvemlty  an  which  thiH  note  wa» 
based  was  In  error  In  that  the  architect  la  J.  II.  OleHey.  cf 
PIttsburKh,  and  that  Mr.  IlornboBlel's  connection  Ih  only  In 
a  ronsultint;  c.ipaclty  as  the  architect  of  the  exUtInK  uni- 
versity  bulldlntts. 


OIIInK  firnilr  CroimlnKa  so  as  to  prevent  a  duiit  nuliianc<. 
Is  belntj  regularly  prai-tlccd  on  th'.,  Delaware.  Lackawanna  & 
Western  U.K.  Twi  eiiulpments  are  In  use  In  dllTer,  nt  parts 
of  the  line,  each  consisting  if  an  oil  ear  provid  d  with  com- 
prcssed-alr  tanks  and  sp  clal  n  zzles  for  spraying  the  oil. 
These  cars  are  drawn  along  th^  line,  and  the  crossings  are 
oiled  In  succession  by  a  crew  that  goes  with  the  car,  so  that 
each  crossing  is  oiled  about  twice  e:.ch  year.  It  has  been 
found  that  this  procedure  Is  successful  In  keeping  down  the 
dust  to  such  an  extent  that  there  Is  no  offense  from  that 
source  to  passengers,  particularly  to  those  on  rear-end  ob- 
servation cars,  where  before  the  oiling  the  nuisance  had  been 
great. 

\  Photometric  Laliorafory  on  Wheelii  has  been  equipped 
by  Hollls  Godfrey,  in  charge  of  the  I'hlladelphla  Bureau  of 
Gas  under  Morris  L.  Cooke,  Director  of  Public  Works.  Trou- 
ble had  been  experienced  In  keeping  the  candlepowcr  of  street 
lamps  up  to  the  contract  figure,  and.  as  the  contractors  ob- 
jected to  photometric  tests  with  small  portable  apparatus. 
.standard  laboratory  equipment  was  mounted  on  a  covered 
motor  truck  t  be  carried  about  the  city  and  used  to  study 
the  lamps  burning  in  place,  but  with  apparatus  and  under 
conditions  prevailing  in  a  good  laboratory.  So  far  only  the 
gasolln  lamps  have  been  reported  on;  in  four  months,  the 
penr,ltiL-s  for  outages  and  Insutflclent  candlepower  on  these 
19.000  lamps  amounted  to  $41,036.  The  Gas  Bureau  has  juris- 
diction also  over  14,000  electric  and  24,000  gas  lamps,  and  It 
is   expected    that    these    will    be   studied   In    their   turn. 

The  Dniiger  from  Electric  Shock  in  directing  a  stream  of 
water  on  a  high-tension  electric  line  is  discussed  by  F.  C. 
Caldwell,  rr:>fessor  of  Electrical  Engineering  at  the  Ohio  State 
University,  in  the  "Sibley  Journal  of  Engineering"  (Cornell 
University  undergraduate  publication).  Measurements  of 
resistance  of  a  stream  f  water  between  the  hos;  nozzle  and 
a  12-ft.  piece  of  No.  6  copper  wire  were  madr.  Voltage  was 
obtained  from  a  250.000-volt  50-kw.  transformer,  with  the 
middle  point  connected  by  a  low  reading  ammeter  t  earth  and 
one  terminal  connected  to  the  wire.  Variation  of  frequency 
between  45  and  60  cycles  with  20.000  volts  showed  no  appre- 
ciable r  actance  of  the  stream  r.nd  nsistance  was  then  calcu- 
lated from   current  and   voltage   readings. 

Increase  of  water  pressure  gave  increased  resistance  of 
stream.  This  increase  was  slight  for  6-  t.  10-ft.  lengths  of 
streams,  but  was  marked  for  15  ft.:  the  higher  pressures  gave 
a  less  solid  stream,  especially  at  greater  distances  from  the 
nozzle.  With  a  H4-in.  nozzle  tor  5000  and  30.000  volts  the 
resistance  gradually  increased  up  to  a  critical  length,  which 
was  about  17  ft.  for  a  I'A-in.  nozzle  and  20  ft.  for  a  H4-la 
Beyond  this  point  the  resistance  rose  suddenly  and  ap- 
proached infinity.  The  critical  point  was  where  the  stream 
ceased  to  be  continuous  and  brok  up  into  a  mass  of  separate 
water  drops.  With  a  stream  length  of  15  ft.  on  a  50.000  voll 
wire,  a  resistance  of  about  20.000  ohms  water  path  would  be 
obtained  and  a  current  of  about  0.25  amp.  This  would  give 
the  holder  of  the  nozzle  a  severe  shock  and  might  be  dan- 
gerous. With  a  stream  length  of  20  ft.  ir  a  IH-in.  nozzle, 
or  25  ft.  for  a  l'/4-in.  nozzle  the  resistance  would  be  800.000 
ohms  or  more,  which  would  give  but  0.06  amp.  or  less.  This 
might  be  painful  but  practically  not  dangerous.  The  resist- 
ance of  the  body,  being  only  a  few  thousand  ohms,  has  been 
neglected  in  that  statement.  It  is  believed  that  such  high- 
tension  circuits  when  near  buildings  would  be  more  than 
25  ft.  from  the  ground,  s  that  there  is  little  fear  of  injury  to 
firemen  from  this  sourc:;. 

The  fact  that  a  nozzle  is  grounded  through  the  stream 
of  water  in  the  hose  was  studied,  but  not  found  to  keep  the 
voltage  so  near  that  of  the  earth  that  danger  to  the  nozzle 
holder  was  eliminated.  Resistance  of  the  path  from  nozzle 
to  ground,  through  the  water  in  the  hose  when  the  latter  was 
thoroughly  insulated,  was  found  t' >  be  about  150,000  ohms 
per  100  ft.,  which  could  not  be  depended  upon  to  shunt  much 
of  the  current  around  a  man  holding  the  nozzle. 

A  similar  study  of  dangers  from  playing  streams  on  trol- 
ley wires  was  studied  by  the  Pennsylvania  R.R.,  as  noted  in 
"Engineering  News."  Nov.  19.  1908.  p.  569.  The  results  were 
in  general  agreement  with  the  foregoing. 
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The  Failure  of  the  Sand  Canyon  Pres- 
sure-Tunnel Siphon  of  the  Los 
Angeles   Aqueduct 

By  Burt  A.  Heixly* 

lu  ExGiXEERixG  Xews  of  May  29,  announcemeut  was 
made  of  the  failure  of  the  Saiid  Canon  siphon  of  the  Los 
Angeles  Aqueduct  and  the  postponement  tuitil  some  time 
in  October  of  the  dedication  of  the  project  which  was  to 
have  taken  place  June  19-20. 

The  failure  of  the  work  which  in  this  instance  was 
pvpy-sure  tunnel  and  which  in  no  way  should  he  associated 
with  the  inverted  steel   siphons  of  the   Aqueduct  which 


supply,  the  failure,  while  causing  some  expense  and 
creating  disappointment  at  the  postponement  of  the  dedi- 
cation, creates  no  difficulties  that  will  prove  onerous. 

The  breakage  was  due  to  a  form  of  construction  which, 
while  recommended  wherever  ledge  rock  occurred  at  sites 
of  siphon  crossings,  was  adopted  only  at  Sand  Caiion, 
where  the  rock  was  sounder  than  at  any  other  point  on 
the  Aqueduct. 

The  siphon  as  built  has  a  total  length  of  2788  ft.,  con- 
sisting of  639  ft.  of  pressure  tunnel  9  ft.  2  in.  in  diame- 
ter down  the  north  side  of  the  caiion  on  an  incline  of 
45°,  597  ft.  of  horizontal  pressure  tunnel  of  the  same 
diameter  with  10  ft.  of  transition  connecting  to  890  ft. 
of  steel  pipe  8  ft.  6  in.  in  diameter  of  iJ-in.  steel,  then 


Fk;.  1.  (ji;m;k.u.  \'ii;w  ok  Sin;  or  S.wu  Caxov   Tixnkl  Siimiox,  Los  Axcieles,  C.vlif. ;  Looking  East 

(The  white  line  shows  the  orlKinal  survey  location  of  the  siphon.  .\fter  construction  changes  were  made,  which 
slightly  modified  the  flKures  printed  on  the  view,  as  may  be  seen  by  reference  to  the  profile.  Fig:.  2.  A  comparison  of 
this  view  with  Fig.  3  will  show  the  change  made  In  the  aspect  of  the  south  side  of  the  canon  by  the  slide  that  fol- 
lowed  the   failure   of   the   siphon.) 


have  been  tested  and  found  satisfactory,  makes  necessary 
the  building  of  a  new  siphon  entirely  of  steel  across  the 
canon.  The  replacement  of  the  damaged  section  involves 
an  expenditure  of  ajjproximately  $40,000,  or  about  one- 
sixth  of  one  per  cent,  of  the  cost  of  the  whole  Aqueduct 
work,  and  a  delay  of  ninety  days. 

The  break  occurred  on  the  morning  of  llay  19  at  a 
point  100  miles  below  the  Aciueduct  intake  and  150 
miles  north  of  the  city.  The  interriii)tion  of  flow  is  there- 
fore 'i'i  iiiiIcK  below  the  Haiwcc  Reservoir  so  that  the 
filling  of  that  iin|ioiinding  basin  witii  a  capacity  of  63,- 
800  acre-feet,  whi(;h  was  begun  Feb.  9,  continues  without 
hindrance.  Moreover,  as  the  city  trunk  line  from  the 
outlet  of  the  Aqueduct  to  the  city's  distribution  system 
is  just  entering  upon  construction,  and  as  the  city  will 
be  able  to  tide  over  the  summer  with  its  present  water- 

^6   .South    mil   .St..   I-08   AnKeleH.   Calif. 


30  ft.  of  iiorizoiital  pressure  tunnel  (including  10  ft.  of 
transition)  of  9  ft.  2  in.  diameter  connecting  with  a 
pressure  tunnel  of  the  same  diameter,  632  ft.  in  length 
and  at  a  45°  incline  up  the  south  wall  of  the  canon. 
Where  the  steel  pipe  crosses  the  surface  bed  of  the  caiion 
it  rests  on  concrete  piers  and  at  this  point  is  455  ft. 
below  the  hydraulic  grade  of  the  Aqueduct. 

The  construction  was  in  massive  granite  apparently 
sound  and  of  great  hardness  and  durability,  as  is  shown 
l)y  the  fact  that  where  on  an  average  the  tunnels  of  the 
Aqueduct  required  from  25  to  30  lb.  of  80%  gelatin 
powder  to  the  foot  for  breaking,  on  these  jjrcssure  tun- 
nels an  average  of  10  jlj.  was  required.  At  the  transi- 
tions there  is  81  ft.  of  cover  on  the  north  side  and  160 
ft.  on  the  south  side,  while  the  minimum  depth  of  cover 
on  the  tunnels  was  70  ft.,  with  170  ft.  as  the  maximum. 

The  concrete  lining  averages  12  in.   in  thickness  anJl 
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is  of  l:2:i  mix.  On  tlic  liorizoiital  tumicliiif,',  tlio 
(•(iiKTcte  was  firoiited  uiulor  'HH)  11).  pressure  while  on  the 
inclinod  tuiiiiels  it  was  poured  from  the  top. 

The  tunnel  work  was  completed  before  July,  IIH'.'. 
The  eoneretinji:  was  l)e,i,niii  in  August  and  was  completed 
ill   October.     Fabricatiuu  of  (ho  steel   was  completed  in 


The  Department  of  I'ublie  Service  had  steel  arriving 
for  the  construction  of  the  City  Trunk  Line  and,  with 
certain  modifications  at  local  foundries,  within  48  hr>urs 
bad  started  to  its  destiiuvtion  the  material  necessary  for 
repairs.  This  consisti-.l  r)f  ^iTi  ft.  of  66-in.  diameter, 
•Js-in.  pipe,  wliicli  was  placed  as  shown  in  Fig.  2. 
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FlVu    2.    I'LA.N,    riiOFILK    AXD    SlCCTIONS    OF    SaXD    C'ANOX  TUNXKL   SlPIfOX,  Los  AxGliLKS    AQrKDUCT, 

iSiiowiNii  Location'  of  Failure,  of  Slide  and  of  New  Steel  Siphon 

(All  distances  and  stations  refer  to  bottom  of  pipe.  Sub  Grade,  "S.  G.."  is  taken  as  finished  line  of  concrete  in  bottom 
of  invert  and  the  bottom  of  the  pipe.  The  hydraulic  properties  are:  Diameter  of  pipe,  S  Vi  ft.;  area,  5B.745  ft.;  perimeter. 
26.704  ft.:  hydraulic  radius,  2.125  ft.;  "0"  in  Chezys  formula,  90;  hydraulic  slope,  0.00334;  capacity,  430  sec.-ft. ;  velocity, 
T.5S   ft.    per   sec.) 


Xovember  but  tesliiig  of  the  whole  structure  was  de- 
laved  until  a  sufficient  supply  of  water  could  be  obtained 
by  the  operation  of  the  Aqueduct. 

On  May  13,  1913,  this  testing  was  undertaken.  Quickly 
following  the  turning  in  of  the  water,  the  pressure  tun- 
nel on  the  north  side,  50  ft.  from  the  end  of  the  steel, 
.showed  weakness  with  a  blowout  fnllnwing,  and  the 
siphon  was  drained. 


On  May  IG,  the  final  testing  of  tlio  siphon  was  uiuier- 
taken  by  turning  in  17  sec.-ft.  In  pa.ssiug,  reference  to 
the  north  side  may  be  dismissed  by  stating  that  with  the 
exception  of  a  small  and  unimportant  leak  it  showed 
sound.  The  south  side,  however,  within  fifteen  minutes 
after  the  water  had  reached  hydraulic  grade,  began  to 
show  signs  of  failure  about  125  ft.  from  the  top.  The 
three  16-in.  Rensselaer  blowotf  gates  at  the  lowest  point 


Fig.  3.  Base  of  Slide  at  Sand  Canon  Peesscre  Siphon.  Los  Angele.s  Aqueduct 

(From    photogrraph    taken    at    9    a.m.,    Monday,    May    19,    following  failure  of  South  Pressure  Tunnel.     The  line  drawn 
across   the   view   gives   an   idea   of   the   yardage   that   slid,   or  washed  into  the  bottom  of  the  caiion;  see  also  Fig.   2.) 
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in  the  sighon  were  iiiiniediately  opeiie.d  autl  tlie  si]diQii  _. 
drained. 

Investigation  showed  that  frohi  a  point  about  125  ft. 
from  the  top  to  150  ft  of  the  Ijottorrt  of  the  lincline,  the  . 
concrete  gave  evidences  of  ultimate  failure  of  the  struc- 
ture. 

With  the  determination  to  test  it  to  either  the  full 
flow  of  the  Aqueduct  or  to  destruction,  on  Sunday  night 
the  gates  of  the  Haiwee  Reservoir  were  opened  to  admit 
a  flow  of  42  sec.-ft.  This  flow  had  reached  and  filled 
the  siphon  bv  6  a.m.,  Monday.  Between  tluit  hour  and 
7  a.m.,  the  displacement  of  the  whole  side  of  the  caiion 
wall  took  place  with  the  rupture  of  the  tunnel  for  sev- 
eral hundred  feet.  The  bulk  of  the  water  burst  forth  and 
with  the  accompanying  movement  of  the  saturated  cover- 
ing of  the  tunnel,  a  very  large  quantity  of  debris  was 
carried  to  the  floor  of  the  carion,  as  is  shown  in  Figs. 
2  and  3. 

An  examination  of  the  tunnel  showed  checks  and  open- 
ings in  the  concrete  ranging  from  the  thickness  of  a 
knife  blade  to  3  in.  and  extending  from  within  125  ft. 
of  the  top  to  within  1 50  ft.  of  the  bottom. 

The  examination  disclosed  no  faulty  construction.  It 
should  be  noted  that  this  was  force  account  work  in 
which  there  was  no  object  in  shirking  or  in  the  use  of 
faulty  materials.  Indeed,  on  the  contrary,  because  of 
.•some  doubt  expressed  by  the  chief  engineer  at  the  out- 
set as  to  the  feasibility  of  pressure-tunnel  construction, 
the  work  was  carried  on  with  more  than  usual  care  by 
the  field  construction  force,  with  a  very  liberal  use  of 
cement.  The  quality  of  materials  and  the  character  of 
the  workmanship  is,  therefore,  not  open  to  question  by 
A'-ueduct  head.s. 

The  plans  for  wHtouetrHction-  call  for  the  rebuilding 
of  a  new  siphon  entirely  of  steel  from  100  ft.  to  150  ft. 
west  of  the  present  pressure  tunnel,  as  shown  in  Fig.  3. 
Within  72  hours  after  the  break,  plans  for  the  new 
siphon  had  been  prepared,  bids  received  by  telegraph  and 
the  contract  awarded  to  the  Riter-Conley  Manufacturing 
Co.  for  463  tons  of  steel  plate,  rolled,  punched  and 
sheared  in  accordance  with  the  .standards  of  Aqueduct 
siphon  construction,  delivery  to  be  completed  at  Leets- 
vale,  Penn.,  within  35  days.  The  890  ft.  of  81/2-ft. 
pipe  held  taut  and  true  through  the  bombardment  of 
huge  boulders  that  accompanied  the  break  and  it  wiil 
be  only  necessary  to  move  it  to  its  new  location.  Tlie 
siphon  as  now  designed  wiil  consist  of  1662  ft.  of  14- 
to  -ys-iii-  |ilate,  10  ft.  in  diameter.  ta])ering  to  8I/0  ft., 
with  triple-riveted  longitudinal  joints  and  single-riveted 
(in  unifcrential  joints. 

The  full  con.struction  equipment  remains  on  the 
gnnind  and  with  the  exception  of  some  changes  in  loca- 
tion of  the  hoists  is  ready  for  .service.  It  is  planned 
that  the  new  work  shall  he  completed  within  the  next 
ninety  days,  and  the  exj)ectation  is  that  the  whole  sys- 
tem will  be  placed  in  operation  shortly  after  that  time. 

Xo  date  has  been  definitely  .set  for  the  dedication  of 
the  work  Init  invitations  will  be  mailed  by  the  Celebra- 
tion Committee  to  engineers  throughout  the  country, 
government  and  state  officials  within  two  or  three  weeks 
or  as  soon  as  the  dates  are  definitciv  determined. 


Thf  TlnK-  for  <  nmiili-tlnK  «h.-  <'ii|i|.  Coll  r'nnni  h.lg  been 
.•xien<1.-.1  to  .Inn-  3.  1!>1.';.  l,y  an  or.l.-r  of  the  MaHHiichusctts 
HRrbor  and'  Land-  and  Railroad  CommlHalong,  Issued  on 
Apr.   26. 


United, StatesiCemem  Statistics  ^ 
for  1912 

Cement  production  in  the  United  States  for  1!I12  has 
been  reported  by  E.'  F'.'  Burchard.  tlie  U.  S.  Geological 
Survey  expert,  as  follows : 

PRODUCTION 

The  total  quantity  of  portland.  natural  and  puzzolan  ce- 
ments produced  in  the  United  States  in  1912  was  83.351,191 
bbl..  valued  at  $67,461,513.  compared  with  79.547.95S  bbl.,  val- 
ued at  $66,705,136,  in  1911.  This  represents  an  increase  in 
quantity  of  3.803,233  bbl.,  or  4.78%,  and  in  value  of  $756,377, 
or    1.13<7<. 

The  distribution  of  the  total  production  among  the  throe 
main  classes  of  cement  in  1912  is  as  follow.s:  portland,  82.438,- 
096  bbl.,  valued  at  $67,016,928;  natural,  821,231  bbl.  valued  at 
$367,222;    puzzolan,    91,864    bbl..    valued    at    $77,363. 

The  total  production  of  portland  cement  in  the  United 
States  in  1912.  was  82.438.096  bbl..  valued  at  $67,016,928.  com- 
pared with  78.528,637  bbl.,  valued  at  $66,248,817.  in  1911.  The 
output  for  1912  represents  an  increase  in  quantity  of  3.909,459 
bbl.,   or   nearly   4.98 >?(,   and   in    value   of  $768,111.    or    1.13%. 

The  shipments  of  portland  cement  from  the  mills  in  the 
United  States  in  1912  are  85.012.556  bbl..  valued  at  $69,109,800, 
compared  with  75,547,829  bbl.,  valued  at  $63,762,638,  shipped  in 
1911.  The  shipments  therefore  represent  an  increase  in  quan- 
tity of  9.464.727  bbl..  or  12.52%,  and  in  value  of  $5,347,162,  or 
8.38%.  The  average  price  per  barrel  in  1912.  according  to 
these  figures,  was  a  trifle  less  than  81. 3e..  compared  with 
S4.4c.  in  1911.  This  represents  the  value  of  cement  in  bulk 
at  the  mills,  including  labor  and  costs  of  packing,  but  not  the 
value  of  the  sacks  or  barrels.  The  average  price  per  barrel 
for  the  country  is  about  13.9c.  higher  than  the  average  price 
received  for  portland  cement  in  the  Lehigh  district,  where 
it  was  sold  at  the  cheapest  rate,  and  is  near  the  average  price 
received  in  the  lowa-Missouri  district,  but  it  falls  54.5c.  below 
the  average  price  received  on  the  Pacific  coast,  where  port- 
land   cement  brought   the   highest   figure  during   the   year. 

STOCK.S  ON  HAND 
Reports  were  received  from  nearly  all  the  mills  in  the 
United  States  that  shipped  any  portland  cement  in  1912,  giv- 
ing stocks  of  finished  cement  on  hand  Dec.  31.  1912.  For  th« 
very  few  mills  which  did  not  report  this  information  an  esti- 
mate, believed  to  be  very  close,  has  been  made.  The  apparent 
stock  on  hand  at  the  end  of  1912  amounted  to  7,811.329  bbl., 
compared  with  10,385,789  bbl.  on  hand  at  the  close  of  1911, 
according  to  reports  and  revised  estimates,  thus  indicating  a 
reduction   in  stock  of  more  than   2,500,000  bbl.   during  1912. 

IMPORTS  OF  FOREIGN  CEMENT 
The  imports  and  exports  of  cement  are  reported  to  the 
Survey  by  the  Bureau  of  Foreign  and  Domestic  Commerce. 
The  statements  include  all  hydraulic  cements,  also  the  weights 
of  sacks  or  barrels.  Portland  cement  probably  makes  up  at 
least   95%    of  the   total   in   each  year. 

The  imports  of  hydraulic  cement  in  1912  were  approxi- 
mately 68,503  bbl..  valued  at  $93,558,  or  about  $1.37  a  barrel, 
compared  with  164,670  bbl.,  valued  at  $242,722,  or  $1.47  a 
barrel,  in  1911.  This  decrease  in  the  quantity  of  cement  im- 
ported WHS  to  be  expected  in  view  of  the  large  excess  do- 
mestic stocks  that  were  marketed  at  low  prices  during  the 
year. 

EXPORTS 
The  I'nited  States  has  a  comparatively  small  export  trade 
In  oment.  In  1912  the  quantity  exported  was  only  4.215.532 
bbl.,  most  of  which  was  portland  cement,  valued  at  $6,160,341, 
or  approximately  $1.46  a  barrel,  compared  with  3,135,409  bbl.. 
valued  at  $4,632,215,  or  about  $1,477  a  barrel,  in  1911.  The 
Quantity  exported  in  1912  was  slightly  more  than  5%  of  the 
total  production  of  hydraulic  cements  In  1912.  The  exports 
In  1910,  1911  and  1912  have  shown  increases  of  135,  27  and  26% 
respectively,   over  those   of  the   preceding  year. 

Cable  Street  KnilnayH  are  still  in  use  In  the  city  of  Edin- 
burgh, Scotlan<l.  It  is  probable  that  this  Is  the  only  city  In 
the  world  where  the  cable  system  for  ordinary  street  rail- 
way tradlc,  which  was  so  extensively  Introduced  twenty-five 
years  ago,  still  remains  in  active  service.  It  Is  recognized 
In  Edinburgh,  however,  that  extensions  to  the  present  cable 
system  are  not  advisable.  In  view  of  the  demand  for  new 
lines  to  suburbs,  the  City  Council  of  Edinburgh  has  ap- 
pointed a  committee  to  visit  a  number  of  English  cities  and 
examine  various  types  of  street  railways.  It  should  be  un- 
der.>itood  that  the  Edinburgh  Btt'^et  railways  are  owned  and 
operated  by  the   city. 
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A    mWcY"  Cdtirt   'Deicisibii'  oH   a 
Concrete  Dam  Patent 

The  I'oilowiiifi  (locisioii  h;is  bei'ii  .  ri'iuK'iX'd  liy  Jiistu- 
Unit  in  the  United  State^s  Districa  Court,  Soutiiern  Dis- 
Iriet  of  Xew  York,  in  the  case  of  the  Anihurscn  Ily- 
(Iraulc  Construction  Co.,  coinidainant,  against  tlic  Hy- 
draulic Properties  Co.,  defendant.  The  Anil)nrscii  Hy- 
draulic Constructiou  Co.  has  taken  au  appeal  Inmi  this 
decision  of  the  lower  I'ourt. 

HOLT.    J.: 

This  is  a  suit  to  enjoin  the  aUeged  Infringremcnt  of  a  re- 
issued patent,  No.  12,246.  granted  July  26,  1904,  to  Nils  FieU- 
eiiok  Ambursen,  for  certain  improvements  In  dams.  Claims 
2  and  3  of  the  patent  are  relied  on.     They  are  as  follows: 

2.  A  dam  comprising  a  base,  an  inclined  concrete  floorlrtg 
overhanging  the  base,  a  plurality  of  spaced  buttresses  In- 
terposed between  the  ijase  and  flooring,  and  metallic  reinforc- 
ing' members  embedded  in  the  flooring  and  extending  length- 
wise  thereof  and   across   the    buttresses. 

3.  A  dam  comprising  a  base,  spaced  buttresses  rising 
therefrom,  and  a  relatively  thin  inclined  concrete  flooring 
supported  by  and  overhanging  the  buttresses  and  base,  said 
flooring  having  metallic  reinforcing  members  extending 
lengthwise   of  the   flooring  and   across    the    buttresses. 

There  is  nothing  novel  in  either  of  these  claims  except 
the  use  of  concrete  in  the  construction  of  the  flooring.  Be- 
fore the  use  of  concrete  dams  were  made  of  timber,  iron  or 
steel,  or  of  solid  masonry.  The  com.jUunant's  concrete  dam 
is  substantially  a  reproduction  in  concrete  of  an  old  and  fa- 
miliar style  of  timber  dam.  The  flooring  is  supported  by 
buttresses  with  spaces  between.  The  solid  masonry  dam 
had  become,  befor'>  the  introduction  of  the  concrete  dam,  th'^ 
standard  form  of  dam  for  the  retention  of  large  reservoirs 
of    water. 

The  complainant's  concrete  dam  is  claimed  to  have,  and  I 
am  satisfied  from  the  evidence  that  it  has,  various  points  of 
superiority  over  the  solid  masonry  dam.  The  cost  is  low. 
The  material  is  plastic.  It  forms  a  solid  mass  without  joints. 
But  that  is  a  feature  of  all  concrete  construction.  The  great 
development  of  the  use  of  concrete  in  recent  years  has  made 
it  a  valuable  building  material  for  many  purposes.  Its  use 
alone,  or  reinforced  by  iron  or  steel  rods  or  wires,  was  well 
known  in  other  forms  of  construction  when  the  first  con- 
crete dam  was  built.  It  was  natural  that  It'  should  have  beei. 
tried  late  in  dam  building  because  of  the  great  danger  aris- 
ing from  any  insecurity  in  a  dam;  but  it  seems  to  me  that 
it  was  certain,  in  the  development  of  the  use  of  concrete,  to 
be    ultimately    used    in    dam    building. 

The  description  and  drawing  in  the  oi-iginal  and  reissued 
patent  shows  a  dam  with  a  curved  flooring,  and  great  stress 
is  laid,  in  the  descriptions  and  claims,  on  the  importance  of 
the  curved  flooring  as  causing  the  lines  of  pressure,  per- 
pendicular to  the  face  of  the  flooring,  to  lie  wholly  within 
the  limits  of  the  base  of  the  buttresses.  No  such  dam  has 
been  built.  All  that  have  been  built  have  a  straight  flooring. 
It  is  claimed  that  the  patent  applies  to  dams  with  a  straight 
flooring,  and,  if  it  were  valid  in  other  respects.  I  think  it 
would  apply  to  them.  The  patent  also  describes  and  claims 
a  methc  1  of  fastening  the  buttresses  to  the  base.  But  no 
claim  i-:  r:ade  in  this  case  that  the  defendant  threatens  in- 
fringemen  of  the  curved  flooring  or  of  the  method  of  fast- 
ening  the   buttresses  desci-ibed   and   claimed    in   the   patent. 

The  claim  is  that  under  this  patent  the  complainant  has 
a  monopoly  of  dams  made  of  concrete  after  an  old  style  of 
wooden  dams.  The  general  rule  is,  of  course,  that  the  sub- 
stitution of  one  material  for  another  is  not  invention.  Un- 
doubtedly the  complainant's  forms  of  concrete  dam  has  many 
advantages;  but  they  seem  to  me  to  result  simply  from  the 
natural  qualities  of  concrete,  and  not  from  any  newly  dis- 
covered qualities.  The  use  of  concrete  for  dams  has  the  usual 
advantages  that  it  has  for  houses  and  bridges,  and  for  many 
other  forms  of  construction.  But  that  does  not  make  its  first 
adoption  for  a  particular  use  patentable.  If  this  patent  is 
valid  the  first  maker  of  a  concrete  house  or  brid.g'e  or  side- 
walk   was   entitled    to    a    patent    for   the    thing    made. 

The    bill    is    dismissed,    with    costs. 
May    27,    1913. 


A  Rrduotlon  In  Express  Rate-t  in  AVisconaIn  averaging  20% 
li:is  been  ordered   by   the  Railroad  Commission  of  that  state. 
Forest  Trees    .\round   the   Wnter-AVorks   Reservoir   of   Hor- 

nell,  N.  Y.,  will  be  planted  by  the  Board  of  Public  Works  of 
that  city  in  cooperation  with  the  College  of  Forestry,  of  Syra- 
cuse University,  It  is  stated  that  about  30,000  trees  will  be 
planted. 
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CoLfMlilA  Univi>I!SITY — Tile  sum  of  $20,000  has  heeii 
placed  at  ilu^  disposal  of  the  departineiit  of  electro-nie- 
ehaiiies  liy  an  aiionyiiious  eoiitrihiitor.  This  has  been 
used  for  eqiiii)nieiit  to  carry  on  research  work  in  the 
joint  field  of  ])liysics  and  electrical  eiif?ineering,  under 
the  direction  of  M.  I.  I'ui)in.  The  department  occupies 
the  haseinent  of  the  I'liilosophy  Huilding.  Here  several 
rooms  are  fitted  up,  well  lighted  and  furnished  at  present 
as  work  rooms  for  research  students.  There  are  the  office 
of  the  director,  two  large  lahoratories  and  two  smaller 
rooms,  a  machine  shop,  a  lecture  room  and  a  photo 
gra])hic  dark  room.  Each  lahoralory  has  a  switchboard 
panel  from  which  110  or  220  direct  current  and  60- 
cycle  alternating  current  can  be  drawn.  In  addition 
there  are  now  in  service  several  small  motor-generator 
.sets  n-.ounted  so  as  to  be  moved  easily  'tom  r<  om  lo 
room.  Currents  may  be  obtained  of  any  frequency  from 
a  few  cycles  up  to  200,000  per  second.  There  is  a  large 
equipment  of  oscillographs,  galvanometers,  hot-wire  in- 
dicating instruments  and  miscellaneous  electrical  instru- 
ments. 

RiiNssELAER  POLYTECHNIC  INSTITUTE — The  Board  of 
Trustees  has  decided  to  offer  a  Master's  degree  in  science 
and  engineering  for  one  year's  graduate  work,  and  also 
the  degrees  of  Doctor  of  Science  and  Doctor  of  Engi- 
neering for  three  years'  graduate  work,  of  which  at  least 
two  years  must  be  in  residence  at  the  Institute.  The 
courses  leading  to  these  degrees  are  for  college  graduates 
whose  previous  courses  fit  them  for  the  proposed  work. 
Both  laboratory  research  and  theoretical  study  are  to  be 
required. 

A  four-year  course  in  chemical  engineering  (leading  to 
the  degree  chemical  engineer)  has  been  established.  The 
first  two  years  are  similar  to  those  of  the  older  engi- 
neering courses,  while  the  last  two  years  contain  more 
chemistry  and  particularly  more  industrial  chemistry 
than  the  other  courses. 

.V    Survey    of    the    Proposed    Delaware     River     Drive    from 

Trenton  to  Cape  May,  N.  J.,  following  so  far  as  possible  the 
Delaware  River,  was  authorized  by  the  New  Jersey  Legis- 
lature of  1913,  and  an  appropriation  of  $15,000  was  made 
for    the    purpose, 

Enlarged  Powers  Granted  to  the  Municipalities  of  New 
Jersey  by  the  legislature  of  1913  included  the  following: 
City  planning  commissions  may  be  appointed  by  cities  of  the 
second  class  (first-class  cities  already  have  that  power),  to 
be  composed  of  not  more  than  nine  members  who  are  to 
have  a  yearly  appropriation  of  $3000  for  their  work;  cities 
may  build  public  docks;  cities  may  hold  annual  exhibits  of 
the  work  accomplished  by  their  different  city  departments: 
local  boards  of  health  were  given  the  same  power  as  the 
.State   Board   of  Health    in    the    regulation    of  foods. 

Plans  for  a  Freight  Tprminal  for  the  Pennsylvania  R.K. 
Co..  at  Baltimore,  were  outlined  by  President  Rea,  on  Jlay 
29.  The  company  proposes  to  erect  a  large  freight  terminal 
there  and  will  give  the  city  30  ft.  of  its  Calvert  St,  property, 
one  block  in  length,  for  the  purpose  of  widening  that  street 
in  order  to  provide  access  to  the  proposed  freight  houses.  In 
return  it  expects  the  city  to  deed  to  it  adjacent  sections  of 
the  following  streets:  Centre,  Monument.  Madison.  Read. 
Davis.  Halliday,  Franklin,  Bell  and  Courtland  Alleys.  It  is 
intimated  by  the  "Baltimore  Sun."  of  May  30,  that  future 
freight-terminal  developments  by  the  Pennsylvania  in  Balti- 
more will  aggregate  $10,000,000:  but  the  present  plan  involves 
only  the  erection  of  the  one  on  Calvert  St.  for  which  property 
to  the  value  of  approximately  $1,000,000  has  already  been  ac- 
quired. 
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An  Explosion  in  the  Engine  Room  of  the  destroyer  "Stew- 
art" during  a  speed  test  on  May  23,  28  miles  oft  San  Diego, 
Calif.,  resulted  in  the  death  of  two  men  and  the  serious  in- 
jury of  a  third. 

Some  Dynamite  Accidentally  Exploded  on  May  22,  kill- 
ing four  men  and  seriously  injuring  a  fifth,  who  were  em- 
ployed in  construction  work  on  the  Southern  Pacific  Ry.,  at 
Iceiand,  near  Truckee.  Calif.  It  is  stated  that  the  explosion 
resulted  from  the  accidental  setting  off  of  a  box  of  caps  which 
ignited  the  dynamite. 

A  LocomotlTe  Jumped  the  Track  and  plunged  IS  ft.  to 
the  bed  of  a  coal  pier  of  the  I'ennsylvania  R.R.,  at  Baltimore. 
Md.,  on  May  26,  killing  the  fireman.  The  locomotive  and  the 
tender  turned  over  in  the  fall  from  the  trestle  but  none  of  the 
empty  coal  cars  which  't  was  drawing  left  the  track.  It  is 
thought  that  a  defective  flange  on  one  of  the  wheels  of  the 
locomotive  caused  the  accident. 

The  CollapMe  of  an  lnu«ed  Coal  Hoist  of  the  old  Frederick 
Teves  Coal  Co..  near  the  foot  of  North  First  St..  Brooklyn, 
N.  Y.,  on  May  29.  caused  the  injury  of  Ave  men.  The  structure 
was  undergoing  demolition  by  a  wrecking  company  at  the 
time  of  the  accident. 

Fifty  Torn,  of  W  hlte  Lead  Crashed  Through  Four  Floors  of 
the  five-storv  building  of  the  American  Ice  Co.,  at  Philadel- 
phia, May  24.  The  upper  floors  of  the  building  were  used  by 
the  Lawrence  McFadden  Co.,  a  paint  and  varnish  concern. 
The  falling  lead  tore  down  the  water  and  gas  pipes  and  five 
of  the  rescuers  were  overcome  by  the  escaping  gas.  The 
section  of  the  street  on  which  the  building  fronts  has  been 
closed. 

A  Premature  Dynamite  Explosion  killed  three  men  and 
seriously  injured  three  others  who  were  employed  by  the 
Dominion  Construction  Co.  The  gang  was  clearing  the  way 
for  the  construction  of  a  spur  line  from  the  Canadian  Pacific 
Ry  to  the  Lehigh  Cement  Co..  near  Bellville,  Ont.,  Canada. 
Il'  is  stated  that  the  accident  was  the  result  of  the  rapid 
progress  of  the  charging,  the  dynamite  being  placed  in  the 
holes    before    they    were    allowed    to    cool    after    being    drilled. 

The  New  In  Ion  Station  at  fhlcago  is  a  subject  of  con- 
troversy as  to  its  proposed  location.  As  planned,  it  is  to 
occupy  practically  its  present  site,  west  of  the  river,  but 
covering  a  much  larger  area  and  extending  from  the  river 
west  to  Clinton  St..  and  from  Jackson  Boulevard  north  to 
Adams  St.  It  will  be  a  doubl.-.nd  terminal,  with  two  rail- 
ways entering  from  the  north  and  two  from  the  south,  and 
would  have  11  tracks  for  the  former  and  15  for  the  latter. 
The  tracks  would  be  12  ft.  below  the  street  level  at  Clinton 
St..  owing  to  the  slope  of  the  ground  west  from  the  river. 
Some  Interests,  however,  are  advertising  a  location  farther 
south,  near  12th  St..  either  as  part  of  one  immense  railway 
station,  or  as  one  of  a  group  of  terminal  stations,  the  latter 
plan  being  that  advocated  by  F.  A.  Delano.  President  of  the 
Wabash  R.R.  The  matter  is  now  being  considered  by  a  com- 
mittee of  the  City  Council,  and  public  hearings  have  been 
held  to  get  the  views  of  railway  authorities,  civic  and  com- 
mercial associations  and    other  Interests. 

The  Ciovrrnment  Department  of  Public  Works  suggested 
by  Ishom  Randolph  and  advocated  at  the  recnet  convention  of 
the  National  Drainage  Congress,  was  referred  to  substantially 
as  follows  in  the  resolutions  adopted  at  that  coventlon.  to  be 
presented  to  the   President   and   to  Congress: 

We  believe  It  to  be  a  proper  function  of  the  Government 
of  the  United  States,  under  the  welfare  clause  of  the  Consti- 
tution, to  take  adequate  measuns  to  control  the  flood  waters 
of  our  country,  and  so  to  conserve  them  as  to  protect  the 
nfe.  health  and  property  of  our  citizens.  This  Is  a  govern- 
mental duty  equally  as  Imperative  as  that  of  protecting  our 
citizens   from    tht-  attack   of  a    foreign    foe. 

We  petition  the  Imm'-dlate  consideration  of  adequate  pro- 
visions for  flood  control,  for  the  regulation  and  control  of 
stream  flow,  and  for  the  reclamation  of  swamp  and  overflow 
lands  and  iirld  lands.  We  believe  the  most  effectual  and 
direct  means  will  be  th<-  establishment  of  a  Department  of 
Public  Works,  with  a  Se^ritary  In  charge  thereof,  who  shall 
be  a   member   of  th.'    President's   cabln't. 

We  further  believe  that  the  wide  scope  of  the  problem  of 
flood-water  control,  affecting  practically  all  the  states  of  the 
Union,  can  best  be  conducted  under  the  Immediate  supervision 
of   the    President    of    the    United    States. 

CiroloKlr  Polio  and  itinsrs  m<  I. on  Cost  may  be  had  from 
the  U.  a.  Geologlnl  Snrv.-y  nt  Wiishlngton.  D.  C.  as  a  n- 
sult  of  the  recent  flre  at  headquarters  ^'Engineering  News." 
May  22.  1913.  p.  1098).  The  following  announcement  has 
been   made: 

The  entire  basement.  In  which  the  geologic  folios  were 
stored,  was  filled  with  d<'n»e  smoke  and  many  of  the  folios 
were  burned,  others  hi onh'd.  .ind  all  more  or  less  damaged 
by  water.  With  the  at>proviil  of  Secretary  Lane  the  Director 
announces  that  he  will  s<ll  the  entire  remaining  stock  of 
some  150.000  folios,  fonr-flfths  of  which  are  probably  as  near 
perfect  as  goods  usually  offirid  In  a  smok<'  or  Ore  sale,  at 
the  nominal  price  of  Be.  ench.  The  regular  retail  price  of  the 
standard  folios  Is  2Kc,.  but  a  f>-w  unusually  large  folios  have 
sold    for   nor  ,    and    the    regular   price    of   the    'fleld    edition"   of 


the  later  folios,  a  more  convenient  form  for  use  in  the  fleld, 
is  50c.  All  these  are  now  to  be  had  at  5c.  each,  but  no  whole- 
sale rate  applies  to  this  fire  sale.  . 

Now  is  the  time  for  students,  engineers,  and  the  public 
generally  to  order  geologic  folios  to  complete  their  files  or  to 
become  acquainted  with  this  Government  publication,  the  188 
numbers  of  which  fully  describe  the  geology  of  some  175.000 
sq.mi.  of  the  United  States.  The  stock  includes  probably 
50  000  to  100.000  copies  on  which  the  real  damage  is  prac- 
tically negligible.  Application  should  be  made  to  the  Di- 
rector. U.  S.  Geological  Survey,  Washington.  D.  C.  and  re- 
mittance made  by  money  order  or  in  coin.  Lists  will  be  sent 
on  application. 


PERvSONALS 


Mr.  Frank  W.  Buffum.  of  Louisiana,  has  been  appointed 
State  Highway  Commissioner  of  Missouri  at  a  salary  of  $3000 
per  annum. 

Mr.  Joseph  E.  Davies,  a  lawyer  of  Madison.  Wis.,  has  been 
appointed  Commissioner  of  Corporations.  United  States  De- 
partment   of   Commerce. 

Mr.  James  D.  Beaver,  formerly  Assistant  Trainmaster,  has 
been  promoted  to  be  Assistant  Superintendent  of  the  Pitts- 
burgh.  Shawmut   &  Northern   R.R..   at  St.   Marys,   Penn. 

Mr.  James  H.  Sturdevant.  Assoc.  M.  Am.  Soc.  C.  E.,  Deputy 
Superintendent  of  Highways,  New  York  State,  was  married 
on    May    31,    to    Miss    Mary    P.    Holmes,    of    Summit,    N.    J. 

Mr.  A.  H.  Wheatley,  Assistant  to  the  President  of  the 
Alaska  Northern  Ry..  has  resigned,  and  the  duties  of  his 
office  will  be  assumed  by  Mr.  A.  ^'.  Swanitz.  Chief  Engineer. 

Mr.  H.  A.  Mentz  has  been  appointed  Engineer  in  charge 
of  the  newly  opened  branch  office  of  the  Solomon-Norcross 
Co..  Consulting  Engineers,  in  the  Randolph  Bldg..  Memphis, 
Tenn. 

Mr.  Charles  Hansel,  M.  Am.  Soc.  C.  E..  Consulting  Engineer, 
of  -13  Wall  St..  New  Y^ork  City,  has  resigned  as  Chief  Engi- 
neer of  the  Cincinnati  Union  Depot  &  Terminal  Co.,  Cin- 
cinnati,  Ohio. 

Mr.  R.  H.  Dwyer.  former  Division  Superintendent  of  the 
Missouri  Pacific  Ry.,  at  Pueblo,  Colo.,  has  been  appointed 
Superintendent  of  Construction  of  the  Tela  R.R.,  with  office 
at  Tela,  Honduras. 

Mr.  W.  S.  Burnett  has  been  appointed  District  Engineer 
in  charge  of  construction  on  the  Cleveland-Indianapolis  and 
Cincinnati-Sandusky  divisions  of  the  Cleveland.  Cincinnati, 
Chicago  &  St.  Louis  Ry.,  with  headquarters  at  Middletown, 
Ohio. 

Mr.  A.  M.  Turner.  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Resi- 
dent Engineer  of  the  Cleveland.  Cincinnati.  Chicago  &  St. 
Louis  Ry..  at  Beach  Grove.  Ind..  has  been  promoted  to  be 
District  Engineer  in  charge  of  construction  on  the  Chicago. 
St.  Louis.  Cairo  and   Michigan  divisions. 

Mr.  P.  J.  Carter,  who  resigned  as  Office  Engineer  of  the 
Gulf,  Colorado  &  Santa  Fi  Ry.,  at  Galveston,  Tex.,  to  engage 
in  post-graduate  work  at  the  University  of  Wisconrin,  has 
recently  been  appointed  Office  Engineer  of  the  Western  Lines 
of  the  Atchison,   Topeka  &  Santa  F6  Ry.,  at  Amarillo,  Tex. 

Mr.  Frank  Beckwith,  M.  Am.  Soc.  C.  E.,  Office  Engineer  of 
the  Chicago.  Burlington  &  Quincy  R.R..  Chicago.  111.,  is  re- 
ported to  have  been  selected  as  Chief  Engineer  of  a  division 
of  the  new  Chinese  National  Rys..  about  to  be  constructed. 
Mr.  Beckwith  is  a  graduate  of  the  University  of  Illinois  and 
has  been   In   railway  work   in  China  before. 

Mr.  Walter  W.  Curtis,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, Chicago,  111.,  has  discontinued  his  Chicago  office  to  take 
charge  as  President,  of  the  Curtis  Coal  Mining  Co..  Colorado 
Springs.  Colo.  He  will  continue,  however,  to  devote  a  portion 
of  his  time  to  private  engineering  practice,  with  headquarters 
at  1015  North  Nevada  Ave.,  Colorado  Springs. 

Mr.  V.  D.  .SImar  has  resigned  as  Chief  Engineer  of  the 
Duluth,  South  ,Shore  &  Atlantic  Ry..  which  position  he  has 
held  since  1910.  Mr.  .Slmar's  engineering  experience  began 
In  1870  as  a  chalnman  with  a  location  partly  on  the  Chicago. 
Milwaukee  &  St.  Paul  Ry.  He  was  Locating  Engineer  for 
many  miles  of  various  railways  west  of  the  Mississippi  River. 

Mr.  Frank  W.  Pfleglng.  formerly  Signal  Supervisor  of  the 
Kansas  division  of  the  Union  Paclflc  R.R..  Kansas  City,  Mo., 
hiis  been  promoted  to  be  Signal  Engineer,  with  headquarters 
at  Omaha.  Neb.,  succeeding  the  late  J.  C.  Young.  Mr.  Pfleglng 
graduated  from  Rose  Polytechnic  Institute  In  1901.  and  has 
since  been  with  the  signal  department  of  the  Union  Paclflc 
R.R. 
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Mr.  E.  C.  Carter.  M.  Am.  Soc.  C.  E..  Chief  EnKlnoer  of  th.- 
Chicago  &  Northwestern  Ky.,  has  been  relieved  of  the  active 
duties  of  his  office  In  order  that  he  may  devote  hla  whole 
time  to  spetlal  duties  In  connection  with  a  physical  valua- 
tion of  the  railway's  property.  Mr.  W.  H.  Flnley.  M.  .\m. 
Soc.  C.  E..  Assistant  Chief  Engineer,  will  be  Acting  Chief 
Engineer. 

Mr.  George  C.  Dlehl.  M.  Am.  Soc.  C.  E..  County  Engineer 
of  Erie  County,  at  Buffalo,  N.  Y.,  has  been  appointed  the 
third  member  of  the  advisory  board  of  engineers  to  make  a 
thorough  investigation  of  the  highway  problems  of  New  York 
State.  The  other  members  of  the  boiuil  are  Messrs.  Harold 
rarker.  M.  Am.  Soc.  C.  E.,  and  ^\■.  1).  ^\■ashlngton,  as  noted 
in  our  issue  of  May  22. 

Mr.  Henry  AYelles  Durham,  M.  Am.  See.  C.  E..  Chief  En- 
gineer of  Highways,  Borough  of  Manhattan,  New  York  City, 
has  been  appointed  by  Mayor  Gaynor  to  represent  the  City  of 
New  York  as  delegate  to  the  International  Road  Congress  to 
be  held  in  London,  England,  this  month.  Mr.  Durham  has  al- 
so been  delegated  to  make  a  study  of  paving  and  street  main- 
tenance  in  European   cities. 

Mr.  Frank  T.  Townsend.  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Assistant  Engineer,  New  York  State  Highway  Department, 
has  been  appointed  Assistant  Engineer  of  the  Inspection  De- 
partment of  the  Dunn  Wire-Cut-Lug  Brick  Co..  Conneaut, 
Ohio.  Mr.  Townsend  is  a  graduate  of  Rensselaer  Polytechnic 
Institute,  class  of  1904,  and  has  been  with  the  New  York  State 
Highway    Department  for    the   past   five    years. 

Messrs.  Edwin  Thacher  and  William  Mueser,  M's.  Am.  Soc. 
C.  E.,  announce  that  they  have  dissolved  the  partnership 
hitherto  conducted  under  the  firm  name  of  the  Concrete-Steel 
Engineering  Co.,  21  Park  Row,  New  York  City.  Mr.  Mueser 
will  continue  the  business  under  the  former  copartnership 
name,  and  Mr.  Thacher  will  engage  in  private  practice  as  a 
consulting  engineer  with  offices  at  the  same  address. 

Mr.  C.  G.  Elliott,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Chief 
of  Drainage  Investigations,  United  States  Department  of 
Agriculture,  and  will  devote  his  time  to  private  practice.  Mr. 
Elliott  has  for  some  time  been  Chief  Drainage  Engineer  of 
the  John  L.  Roper  Lumber  Co.,  and  will  continue  in  this  po- 
sition as  "well  as  carry  on  his  consulting  work.  His  office  is 
in    the   McLachlen    Bldg.,    10th   &    G   Sts.,   Washington,    D.    C. 

Mr.  F.  H.  Newell,  M.  Am.  Soc.  C.  E.,  Director  of  the  United 
States  Reclamation  Service,  will  hereafter  be  known  as  Chair- 
man of  the  newly  created  Reclamation  Commission,  under  the 
reorganization  of  the  Reclamation  Service.  The  commission 
will  consist  of  five  members.  Mr.  George  Barton  French  will 
have  charge  of  operation  and  maintenance;  Mr.  A.  P.  Davis, 
M.  Am.  Soc.  C.  E.,  will  be  Chief  Engineer,  as  at  present,  and 
Judge  Will  R.  King,  of  Oregon,  will  be  Chief  Counsel.  An- 
other member  of  the  Commission  is  to  be  selected  by  Secre- 
tary   of    the    Interior    Lane. 

Mr.  A.  Merrltt  Taylor  has  been  appointed  Director  of  the 
new  Department  of  City  Transit,  Philadelphia,  Penn.,  at  a 
salary  of  $10,000  per  annum.  Mr.  Taylor  has  held  the  office 
of  Transit  Commissioner  under  the  Department  of  Public 
Works  since  June  of  last  year,  but  in  this  capacity  had 
served,  at  his  own  request,  without  compensation  except  for 
personal  expenses  entailed  by  his  work  as  Commissioner.  He 
was  formerly  President  of  the  Philadelphia  &  West  Chester 
Traction  Co.  If  the  present  plans  for  improved  transit  facili- 
ties are  carried  out  it  is  stated  that  the  new  department  will 
require   the  services   of   150   engineering  employees. 

Mr.  E.  R.  Lewis,  Assistant  to  the  General  Manager  of  the 
Duluth,  South  Shore  &  Atlantic  Ry..  has  been  appointed  Chief 
Engineer,  succeeding  Mr.  V.  D.  Simar.  resigned,  as  noted  else- 
where. Mr.  Lewis  was  born  in  Raritan.  N.  J.,  in  1869.  He 
graduated  from  Iowa  State  University  in  1890,  and  received 
a  C.E.  degree  there  in  1896.  His  engineering  experience  be- 
gan in  1SS5  as  an  axman  on  construction  of  the  Missouri 
Pacific  Ry.  He  was  promoted  through  various  positions  in 
the  engineering  department  until  1896.  when  he  resigned  to 
enter  the  service  of  the  Mississippi  River  Commission  as 
Division  Engineer  on  levee  construction.  The  following  year 
he  resigned  this  position  and  went  to  South  Africa  as  Lo- 
cating Engineer  for  the  Cape  Government  Rys.,  Cape  Colony. 
Mr.  Lewis  returned  to  the  United  States  in  1901  as  Engineer 
in  charge  of  construction  of  the  White  River  R.R.  in 
Arkansas,  later  becoming  Division  Engineer  on  location  and 
construction  of  the  Fort  Smith  &  Western  Ry.  in  Oklahoma. 
In  1903  and  '04  he  was  again  in  South  Africa  as  Locating 
Engineer  for  the  Cape  Colony  railways.  In  1905-'06  he  was 
Assistant  Engineer  of  the  Keweenaw  Central  R.R..  at  Han- 
cock. Mich.,  and  then  Division  Engineer  of  the  Michigan 
Central  R.R.  Since  June.  1912.  he  has  been  Assistant  to  the 
General   Manager  of  the   Duluth,   South  Shore   &   Atlantic  Ry 
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Mosher  A.  Sutherland,  former  City  Engineer  of  Pasaalc, 
N.  J.,  died  May  16.  He  was  born  near  Geneva,  N.  Y.,  and  served 
In    the    navy   during   the    Civil    War. 

Louis  Hill,  a  member  of  the  firm,  the  B.  S.  Hill  Construc- 
tion Co.,  railroad  contractors,  St.  Paul,  Minn.,  was  killed  by 
a  locomotive  on  some  construction  work  near  Great  Falls, 
Mont.,    on    May   22. 

Frank  H.  Myers,  formerly  Superintendent  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  died  at  his  home  in  Minneapolis, 
Minn.,  on  Apr.  S  from  apoplexy.  He  was  born  In  1876  and 
began  railway  work  at  the  age  of  15,  as  a  telegraph  op- 
ei-ator. 

Archibald  Guthrie,  head  of  the  firm  of  A.  Guthrie  &  Co., 
railroad  contractors,  of  St.  Paul,  Minn.,  died.  May  15,  In  Chi- 
cago, 111.  He  was  69  years  old  and  had  been  engaged  In  rail- 
way work  since  1S66,  when  he  began  as  a  laborer  in  a  track- 
laying  gang  on  the  St.  Paul  &  Pacific  R.R.  Later  he  was 
clerk,  brakeman,  conductor,  purchasing  agent  and  Assistant 
Superintendent  of  the  St.  Paul,  Minneapolis  &  Manitoba  Ry. 
He  was  a  consulting  engineer  when  he  became  assoclatd  with 
Foley  Bros.,  railroad  contractors.  In  1897  he  began  business 
for  himself  under  the  firm  name  of  A.  Guthrie  &  Co..  and  also 
as  a  member  of  the  firm  of  Guthrie,  McDougall  &  Co.,  rail- 
road  contractors,   of  Portland,   Ore. 

Albert  F.  Holden,  mine  manager  and  owner,  died  at  his 
home  in  Cleveland,  Ohio,  May  S,  aged  46  years  He  graduated 
from  Harvard  University  in  1888  and  took  special  courses  in 
engineering  subjects  at  the  Massachusetts  Institute  of  Tech- 
nology. Following  his  school  work  he  went  to  Utah,  where  his 
father  had  extensive  mining  interests.  Of  these  properties 
he  was  Manager  for  several  years.  In  lS98-'99  he  became 
associated  with  Messrs.  Clark,  Coolidge  and  Cole,  of  Boston, 
Mass.,  in  the  organization  of  the  United  States  Mining  Co., 
which  became  the  nucleus  of  the  present  United  States  Smelt- 
ing, Refining  &  Mining  Co.  He  was  also  extensively  interested 
in  Alaska  mines.  He  was  owner  of  the  Cleveland  "Plain 
Dealer"  and  at  one  time  part  owner  of  the  Boston  "Traveler." 

AVilliam  McMurtrie,  a  prominent  chemist,  died  at  his  home 
in  New  York  City,  May  24.  He  was  born  at  Belvidere.  N.  J., 
Mar.  10,  1851,  and  graduated  from  Lafayette  College  In  1871, 
receiving  a  Ph.D  degree  there  in  1874.  For  several  years 
he  was  connected  with  the  United  States  Department  of  Agri- 
culture, and  for  six  years,  18S2-'88,  he  was  Professor  of  chem- 
istry at  the  University  of  Illinois.  Later  he  was  Consulting 
Chemist  and  Second  Vice-President  of  the  Royal  Baking 
Powder  Co..  New  York  City,  and  Consulting  Professor  of 
chemistry  at  the  Brooklyn  Pol.vtechnic  Institute.  He  was  a 
Past-President  of  the  American  Chemical  Society,  a  Fellow 
of  the  American  Association  for  the  Advancement  of  Science, 
and  a  member  of  other  societies  and  clubs  in  this  country  and 
Europe. 

Henry  Schlacks,  former  Superintendent  of  Machinery  of 
the  Denver  &  Rio  Grande  R.R.,  died  in  Chicago,  III.,  May  16. 
aged  73  years.  He  was  a  native  of  Germany  and  came  to 
this  country  as  a  young  man.  In  1855  he  entered  the  service 
of  the  Illinois  Central  R.R.  as  a  machinist  apprentice.  He 
served  in  the  mechanical  departments  of  various  railways 
in  the  Central  West  until  1893.  when  he  was  appointed  Super- 
intendent of  Machinery  of  the  Denver  &  Rio  Grande  R.R. 
Mr.  Schlacks  leaves  several  prominent  sons,  Charles  H.,  Vice- 
President  of  the  Western  Pacific  Ry. :  Henry  J.,  an  architect 
of  Chicago:  Joseph  T.,  Vice-President  of  the  McCord  Manu- 
facturing Co.,  of  Detroit.  Mich.;  William  J.,  of  McCord  & 
Co.,  of  Chicago;  Edward  L.,  in  the  coal  business  in  Nebraska, 
and   Robert  J.,  a  manufacturers'  agent  in  Denver,   Colo. 

Horace  T.  Herrick,  M.  Am.  Soc.  C.  E..  Superintendent  of  the 
Iowa  division  of  the  works  of  the  Mississippi  River  Power 
Co.,  at  Keokuk,  Iowa,  came  to  an  untimely  death  through 
contact  with  electric  wires  of  the  Keokuk  Electric  Co.,  about 
7  o'clock  on  the  evening  of  May  26.  Mr.  Herrick  was  33  years 
of  age,  a  graduate  of  Purdue  University  and  an  engineer  jf 
gieat  promise.  He  began  work  with  Hugh  L.  Cooper,  M.  Am. 
Soc.  C.  E..  Consulting  Engineer.  New  York  City,  about  eight 
years  ago.  in  the  drafting  office,  and  since  that  time  had 
made  very  rapid  progress  and  developed  rare  professional 
iind  personal  qualities,  causing  his  death  to  be  mourned  by  all 
of  those  who  knew  him.  Mr.  Herrick's  experience  involved 
important  work  on  the  McCall  Ferry  (Penn.)  dam.  and  ex- 
tensive reconnaissance  work  in  the  South  and  AVest  and  in 
Japan;  for  the  past  three  years  he  has  been  employed  on  the 
works  of  the  Mississippi  River  Power  Co.     The  exact  manner 
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of  his  death  is  somewhat  in  doubt.  Transmission  line  poles 
of  the  Keokuk  Electric  Co.  had  fallen  to  the  ground  and  part 
of  the  wires  had  encountered  a  launch  belonging  to  the 
Mississippi  River  Power  Co.  Mr.  Herrlck  was  endeavoring  to 
rescue  the  launch  when  a  wire  carrying  2200  volts  came  in 
contact  with  his  hand. — [Contributed  by  Hugh  L.  Cooper.] 

Henry  M.  Flagler,  famous  among  railroad  men  as  the 
builder  of  the  Florida  East  Coast  Ry.,  died  May  20,  at  his 
home  at  West  Palm  Beach,  Fla.,  at  the  age  of  83  years.  He 
was  Chairman  of  the  Board  of  Directors  of  the  railway  at 
the  time  of  his  death  and  to  his  financial  strength  and 
perseverance  is  due  its  recent  completion,  comprising  some 
of  the  most  remarkable  railway  construction  in  the  world. 
Mr.  Flagler  accumulated  a  large  fortune  in  the  Standard 
Oil  Co.  operations,  but  the  last  years  of  his  life  were  de- 
voted almost  exclusively  to  developing  the  east  coast  of 
Florida.  Here  he  built  the  famous  hotels  at  St.  Augustine, 
Palm  Beach,  Miami,  and  other  resorts  now  popular  wintering 
places.  His  greatest  achievement  was  the  construction  of 
the  Florida  East  Coast  Ry..  which  follows  the  eastern  edge 
of  the  Everglades  for  many  miles  and  extends  for  miles 
across  the  sea  to  Key  West.  In  this  railway  and  its  equip- 
ment. Mr.  Flagler  invested  nearly  $40,000,000.  Mr.  Flagler 
began  his  business  career  when  14  years  old.  He  became  ac- 
quainted with  John  D.  Rockefeller  in  the  early  days  of  the 
petroleum  industry  and  became  a  member  of  the  firm  of 
Rockefeller,  Andrews  &  Flagler,  the  germ  of  the  Standard  Oil 
Co.  and  its  many  subsidiaries.  John  D.  Rockefeller  has 
written  of  Mr.  Flagler:  "He  was  always  on  the  active  side 
of  every  Question  and  to  his  wonderful  energy  is  due  much 
of  the  rapid  progress  of  the  Standard  Oil  Co.  in  the  early 
days." 

Prof.  Francis  T.  Havard,  of  the  mining  and  metallurgy 
department  of  the  College  of  Engineering,  University  of  Wis- 
consin, died  at  his  home  in  Madison,  Wis.,  recently.  He  was 
35  years  old  and  a  native  of  Australia.  He  attended  uni- 
versities in  Australia  and  Germany.  At  one  time  he  was  in 
charge  of  mining  interests  In  South  America,  and  later  in 
Montana.     He  went  to  the  University  of  Wisconsin  in  1909. 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

June    2-6.      Annual    convention    at   Chicago,    111.      Secy.,    T.    C. 
Martin,  29  W.  39th  St.,  New  York   City. 

AMERICAN  RAILWAY  MASTER  MECHANICS'  ASSOCIATION. 
June  11-13.     Annual  convention  at  Atlantic  City,  N.  J.    Secy,. 
J.  W.  Taylor,  Old  Colony  Bldg.,   Chicago,   111. 

OHIO   ELECTRIC   LIGHT   ASSOCIATION. 

June  15-18.     Annual  convention  at  Cedar  Point,  Ohio.     Secy., 
D.    L.   Gasklll,    Greenville,   Ohio. 

ASSOCIATION  OF  RAILWAY    ELECTRICAL  ENGINEERS. 
June     16.       Semi-annjal     meeting     at     Atlantic     City.     N.     J. 
Secy.,    Jos.    A.    Andreucetti,    Room    411,    C.    &    N.    W.    Ter. 
Sta..   Chicago,  III. 

MASTER  CAR  BUILDERS'   ASSOCIATION. 

June     16-18.       Annual     convention     at     Atlantic    Citv,     N.     J. 
Secy.,  J.  W.  Taylor,  390  Old  Coqiony  Bldg.,  Chicago,  111. 

TRAIN  DISPATCHERS'    ASSOCIATION   OF  AMERICA. 

June    17-19.      Annual   meeting  at    Los  Angeles,    Calif.      Secy., 
John    F.    Mackle,    7122   Stewart    Ave.,    Chicago,    111. 

AMERICAN   SOCIETY   OF  CIVIL   ENGINEERS. 

June     17-20.       Annual     convention    at    Ottawa,     Ont.       Secv 
Charles  Warren  Hunt,  220  W.  57th  St.,  New  York  City.  " 

PACIFIC  NORTHWEST  SOCIETY   OF  ENGINEERS. 

June    20-21.      Annual    convention    at    Seattle.    Wash.       Secv., 
Jesse  A.   Jackson,   City   Hall.   Seattle,    Wash. 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINERS. 

June     23-26.       Annual     convention     at     Cooperstown.     N      Y. 
Secy.,  F.   L  Hutchinson,   33   W.  39th  St.,  New  York    City. 

AMERICAN  WATKR-WORKS  ASSOCIATION. 

June  23-28.     Annual  meeting  at  Minneapolis,  Minn.     Secy., 
J.   M.    DIven,   Troy,    N.    Y. 

PERMANENT     LNTERNATIONAL     ASSOCIATION     OF     ROAD 
CONGRESS. 
June   23-28.      ConKress  at    London.    England.      Secy.,   W.    lu-es 
Jeffreys,    Ouecn    Anne's    Chambers,     Broadway,     Westmin- 
ister,   London,   S.    W. 


June    24-26.      Annual    meellni?   at    Minni-apulls,    Minn.      Secy. 
H.  H.  Norrls,  Corn-ll  University,   Ithaca,  N.  Y. 

AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June  24-28.     Annual  convention  at  Atlantic  City   N   J     Secy 
KdKar  Marburir,  University  of  Pennsylvania,  Phlladelphfal 


CANADIAN  ELECTRICAL  ASSOCIATION. 

June  25-27.  Annual  convention  at  Toronto.  Ont.  Secy.,  T. 
S.  Young  220  King  St.   West.  Toronto,   Ont. 

AMERICAN   INSTITUTE   OF  CHEMIC.A.L  ENGINEERS. 

June  25-2S.  Semi-annual  meeting  at  Boston.  Mass.  Secy., 
J.  C.  Olsen,  Polytechnic  Institute,   Brooklyn,   N.   Y. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
July  17-19.     Annual  summer  meeting  at  Buffalo,  N.  T.     Secy., 
E.  A.  Scott,  29  W.   39th  St.,  New  York  City. 

INTERNATIONAL  GEOLOGICAL  CONGRESS. 

Aug.  7-14.  Twelfth  annual  session  at  Toronto,  Ont.  Gen- 
eral Secy.,  R.  W.  Brock,  Director  of  Geological  Survey 
of  Canada,   Ottawa,    Ont. 

THE   TRAVELING    ENGINEERS'    ASSOCIATION. 

Aug.  12-16.     Annual  convention  at  Chicago,  111.     Secy.,  W.  O. 
Thompson,    New    York    Central    Car    Shops,    Bast    Buffalo, 
N.   Y. 
National    Assembly    of    Civil    Service    Ofllcials — The    annual 
convention  will   be  held  in  New  York  City,   June   12-14. 

Air  Bralie  Association — At  the  annual  convention  held  in 
St.  Louis,  Mo.,  May  S,  W.  J.  Hatch,  of  Montreal,  Que.,  was  re- 
elected President.  The  Secretary  is  Otto  Best,  of  the  Nathan 
Manufacturing   Co.,    of  New   York    City. 

Canadian  Railway  Cluli — The  annual  election  of  officers 
was  held  on  May  13.  The  new  officers  are:  President,  R.  W. 
Burnett,  Master  Car  Builder,  Canadian  Pacific  Ry. ;  Secretary. 
James  Powell,  Chief  Draftsman,  Grand  Trunk  Ry.,  and  Treas- 
urer, "W.  H.  Stewart,  Assistant  Superintendent  of  the  Canadian 
Pacific   Ry. 

International  Railway  Fuel  Association — At  the  annual 
meeting  held  in  Chicago  on  May  21  to  24  (and  reported  in  our 
issue  of  May  29),  officers  were  elected  as  follows:  President, 
Robert  Collett,  Superintendent  of  Locomotive  Fuel  Service. 
St.  L.  &  S.  F.  Ry.,  Springfield,  Mo.;  Secretary,  C.  G.  Hall,  Fuel 
Agent,  C.  &  E.  111.  Ry.,  Chicago.  The  next  meeting  will  be 
held  at  Chicago  in  1914. 

American  Institute  of  Chemical  Engineers — The  sixth  semi- 
annual meeting  will  be  held  at  the  Engineers'  Club  in  Bos- 
ton, Mass.,  June  25-28.  Papers  will  be  presented  on  "The 
Power  Plant,"  by  Perry  Barker,  of  Arthur  D.  Little,  Inc.;  "Re- 
lation of  the  Manufacturer  to  the  Patent  System,"  by  Dr. 
W.  M.  Grosvenor;  "Depreciation  and  Obsolescence,"  by  R.  K. 
Meade;  "Legal  Control  of  Dangers  to  Health  in  Factories,"  by 
Dr.  C.  F.  McKenna;  "Some  Peculiar  Functions  of  the  Retained 
Expert,"   by  Dr.   W.   M.   Grosvenor,   and   other   papers. 

Pacific  Northwest  Society  of  Engineers — The  annual  con- 
vention of  the  society  will  be  held  in  Seattle,  "Wash..  Juno 
20-21.  There  will  be  a  discussion  of  the  proposal  for  consoli- 
dating the  Societies  of  the  Pacific  Northwest.  The  proposed 
code  of  ethics  of  the  Oregon  Society  of  Engineers  will  also 
come  up  for  discussion  and  possible  adoption.  Papers  will 
be  read  on  the  Lake  Washington  Canal  locks  and  on  Cedar 
River  dam  of  the  Seattle  water-supply,  and  these  works  will 
be  inspected.  The  secretary  is  Jesse  A.  Jackson,  City  Hall. 
Seattle,   Wash. 

International  EnBlneerlni;  Conijress  in  ISlTi — The  plans  for 
the  organization  of  the  congress  to  be  held  in  connection  ^vith 
the  Panama-Pacific  Exposition  in  1915,  have  been  perfected. 
The  names  of  the  members  of  the  permanent  committee  on 
management  were  noted  in  our  issue  of  Mar.  20.  This  com- 
mittee has  effected  a  permanent  organization,  with  Prof.  Wm. 
F.  Durand  as  Chairman,  and  W.  A.  Cattell  as  Secretary- 
Treasurer,  and  has  established  executive  offices  in  the  Fox- 
croft  Building.  6S  Post  St.,  San  Francisco.  The  ten  members 
of  the  committee,  consisting  of  the  presidents  and  secretaries 
of  the  five  national  societies,  will  constitute  a  Committee  on 
Participation,  through  whom  all  invitations  to  participate  in 
the  Congress  will  be  issued  to  governments,  engineering  so- 
cieties, and  individuals.  The  personnel  of  this  committee  Is 
as  follows;  Chas.  F.  Rand.  Ch.airman;  Chas.  Warren  Hunt, 
Secretary;  n.  H.  Cox,  W.  F.  M.  Goss,  F.  L.  Hutchinson,  Ralph 
Davenport  Mershon,  Calvin  W.  Rice,  Bradley  Stoughton,  Geo. 
P.  Swain,   Robt.   M.   Thompson. 

The  actual  management  of  the  congress  and  the  work  of 
securing  and  publishing  papers  will  be  In  charge  of  the  mem- 
bers of  the  Committee  resident  in  San  Francisco.  The  work 
of  the  resident  members  has  been  assigned  to  different  sub- 
committees, and  Chairman  Duranri.  has  made  the  following 
appointments:  Executive  Committee,  W  F  Durand,  Chairman. 
Ex-ofTlclo;  W.  A.  Cattell,  Secretary,  Rx-ofllclo;  E.  H.  Benja- 
min, W.  G.  Dodd,  A.  M.  Hunt;  Finance  Committee,  W.  G.  Dodd. 
Chairman,  Newton  Cleaveland,  R.  S.  Moore;  Papers  Committee. 
A.  M.  Hunt,  Chairman,  A.  L.  Adams,  IT  F.  Bain.  G.  W.  Dickie. 
W.  R.  Eckart,  C.  D.  Marx,  C.  R.  Weymouth;  Publicity  Com- 
mittee, W.  A.  Cattell,  Chairman,  C.  Derleth,  Jr.,  W.  S.  Noyea, 
T.  W.  Ransom;  Local  Affairs  Committee,  E.  H.  Benjamin, 
chairman,  J.  G.  De  Remer,  H.   P.   Frcar. 
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IMUCE   CHAIVCiBS   AIVD   THK   ilHSIiVISSS   OirTLOOK 

Revision  of  prices  this  month  has,  in  moat  cases,  been 
towai;ii  l^vver  levels.  This  is  paillcularly  true  in  the  iron 
anclj  still  market,  where  there  has  been  a  general  scalinB 
do%rii  of  prices  for  the  last  five  months,  but  perhaps  more 
seveii-  in  the  last  four  weeks.  In  pig  iron,  the  reduction 
amouiititl  to  approximately  $1  a  ton.  While  this  has  not 
affected  the  finished  steel  market  much  for  the  present.  It  has 
resulted  in  a  doing  away  with  the  premiums  for  prompt  de- 
livery which  have  been  currei  t  for  so  long-  a  time.  Coupled 
with  this,  however,  is  an  insis  ent  request  for  shipments,  and 
comparatively    little    new    business. 

The  absence  of  business  from  the  railroads  has  been  re- 
sponsible for  the  slowing  down  in  the  steel  market.  Car 
building,  particularly,  has  been  much  less  active,  there  being 
about  half  as  many  car  orders  placed  as  during  the  corres- 
ponding month  of  last  year.  One  extremely  large  order  for 
motive  power,  however,  was  by  the  New  York  Central  and 
sul)sidiary  lines,   amounting   to    179   locomotives. 

Labor  conditions  have  been  more  unsettled  than  at  any 
time  in  several  years.  The  record  of  strikes  during  the 
month  is  an  extremely  long  one,  and  there  seemed  to  be  un- 
usual persistence.  A  few,  however,  have  been  settled.  In  most 
cases,  the  striking  employees  are  those  receiving  the  lowest 
wages,    and   not   the    skilled    workers. 

Business  conditions  are  more  satisfactory  than  they  were 
six  weeks  ago.  although  the  weakness  then  noted  is  just  now 
coming  to  tile  sui'face.  iVIen  of  affairs  are  recognizing  that 
much  of  the  work  which  was  contemplated  this  year  in  the 
way  of  improvements  to  factories,  extensions  of  facilities, 
additions  to  railways  and  the  like,  must  be  postponed,  and 
knowing  this,  they  are  making  the  best  use  of  existing  facili- 
ties. General  business,  while  not  as  large  as  it  was  three 
months  ago.  is  much  more  satisfactory  than  in  the  corres- 
ponding month  last  year,  and  is  being  done  at  a  better  margin 
of   profit. 

All  repoi'ts  regarding  crop  outlook  are  satisfactory,  and, 
although  it  is  too  early  to  make  any  careful  estimates,  the 
season  so  far  bids  fair  for  the  harvest  of  another  satisfactory 
crop. 

Financial  conditions  are  responsible  for  the  delaying  of  a 
great  many  engineering  projects  which  were  expected  to  be 
completed  this  year.  The  recent  sale  of  4%%  city  bonds  in 
New  York  was  only  slightly  above  par.  and  the  failure  of 
issues  in  numerous  other  localities  impressed  upon  the  minds 
of  city  administrators  that  improvements  must  l)e  curtailed 
until  a  fresh  supply  of  capital  is  saved.  The  surest  check  to 
municipal  and  state  extravagance  is.  perhaps,  in  high  inter- 
est  rates  for  new   capital. 

The  failure  of  a  large  railway  system,  and  the  appointment 
of  receivers  for  the  protection  of  bondliolders  was  a  feature 
during  the  latter  part  of  the  month,  but  this  was  the  result 
of  indiscreet  financiering,  to  say  the  least,  and  unwise  ex- 
tensions and  enlargements  which  have  characterizeij  so  many 
large  enterprises.  It  is  more  and  more  clear  that  the  troubles 
of  the  financial  community  in  the  flotation  of  new  issues  has 
been  largely  brought  aljout  by  the  resale  of  securities  long 
held  by  European  interests.  These  have  to  be  absorbed  by 
the  Amer-ican  market,  and  the  process  of  absorption  is  one 
which  only  takes  place  through  a  marking  down  of  quota- 
tions. 

Several  notable  pieces  of  contract  work  have  been  let  dur- 
ing the  month,  including  a  five-mile  tunnel  on  the  Canadian 
Pacific  in  connection  with  an  important  grade  revision,  some 
extremely  heavy  work  on  the  Baltimore  &  Ohio,  and  an- 
nouncement is  made  that  a  progressive  program  of  levee 
building  will  be  carried  on  by  United  States  engineers  in  the 
lower  Mississippi.  Road  building  in  Texas  is  much  more 
active  than  ever  before,  but  in  New  York,  there  is  a  decided 
slumping  off.  In  fact,  no  large  contracts  have  been  let  this 
year,  and  the  same  is  true  of  Connecticut  and  Pennsylvania, 
as  road-improvement  worli  has  been  held  up  until  later  in 
the  season.  In  New  York  City,  contracts  for  the  new  subway 
are  not  being  advertised  as  rapidlv  as  hoped  for.  and  the 
$9,000,000  Jerome  Park  filtration  plant  has  been  indefinitely 
postponed. 

L.xnoR 

Contractors  do  not  require  as  many  laborers  as  last  year. 
This  is  particularly  applicable  to  workers  who  have  hereto- 
fore been  content  to  live  in  camps,  for  road  work  in  New 
York  has  not  started,  and  most  of  the  contracts  let  last  fall 
have  been  rushed  throughout  the  winter.  Neither  is  there 
as  much  road  work  going  on  in  Connecticut  or  Pennsylvania 
as  last  year.  In  New  York  City,  building  is  far  less  active, 
the  aqueduct  work  did  not  require  as  many  laborers,  nor  is 
there  much  more  work  on  the  subway  than  a  year  ago.  In 
consequence,  it  is  fairly  easy  to  secure  laborers  for  outside 
work. 

An  epidemic  of  strikes  such  as  has  rarely  been  seen  has 
spread  all  over  the  country.  The  strike  inPaterson.  N.  J., 
which  has  been  fostered  by  the  Industrial  Workers  of  the 
World  and  has  been  creating  turmoil  there  for  two  months, 
has  subsided:  and  many  of  the  workers  have  returned  to 
their  shops.  In  Syracuse,  there  was  a  serious  strike  of  labor- 
ers; on  the  Long  Island  R.R.  a  large  part  of  the  mainten- 
ance-of-way  force  was  out  for  a  fortnight;  a  street  railway 
strike  in  Cincinnati  was  attended  by  considerable  violence, 
while  the  barbers  in  Brooklyn  were  out  for  a  fortnight.  The 
clerks  on  the  New  York.  New  Haven  &  Hartford  Rv.  have 
organized  in  a  demand  for  higher  wages,  and  SOOO  men  in  the 
building  trades  are  out  in  Cincinnati.  In  Philadelphia,  dock 
handlers  are  out.  machinists  in  Baltimore  are  striking  for 
eignt  hours  a  day  at  $2.25.  and  in  Halifax,  Nova  Scotia,  there 
IS  a   strike   of   street-car    workers.      Some   small  strikes   have 


occurred  among  the  aqueduct  workers,  ami  on  the  largre 
estates  In  Westchester  County,  N.  Y.  In  Newark,  N.  J.,  there 
was  a  small  strike  among  the  laborers. 

Coupled  with  this  Is  a  report  by  Judge  Carv  of  the  U.  S. 
Steel  Corporation  that  laborers  in  the  steel  works  were  never 
so  loyal,  and  so  well  satisfied  with  their  wages.  In  fact, 
there  have  been  rumors  of  a  strike  In  one  plant  among  the 
workers,  who  wished  to  labor  seven  days  in  the  week,  and 
receive  proportionately  higher  wages.  In  Logansport,  Ind.. 
a  similar  strike  occurred.  The  men  have  been  getting  $7  a 
day,  but  working  only  four  days  a  week,  and  they  wished 
either  steadier  work  at  lower  wages,  or  more  pay  for  the 
same  work.  The  scarcity  of  coal  miners  is  noted  In  prac- 
tically, all  coal  districts. 

CKSIENT.  LIMK   .\M>    llltICK 

I'ortlnnd  Cemfnt — Conditions  in  New  York  show  little 
change  compared  with  last  month,  the  general  opinion  be- 
ing that  orders  so  far  have  been  a  disappointment.  On  the 
other  hand,  it  is  pointed  out  that  stocks  of  cement  at  the 
mills  are  much  smaller  than  they  were  a  year  ago,  and,  in 
consequence,  it  is  not  likely  that  there  will  be  any  large 
surplus  late  in  the  year.  The  experience  of  some  manufactur- 
ers of  cement  who  have  started  to  buy  from  other  manu- 
facturers in  large  quantities,  indicate  that  conditions  are  not 
as  bad  as  they  are  painted.  Construction  work  In  New  York 
IS  less  active,  but  outside  of  New  York,  there  Is  considerably 
more  activity,  and  for  each  dollar  of  construction  work  this 
year,  more  cement  Is  used  than  was  the  case  two  or  three 
years  ago.  The  growth  is  slow,  but  it  is  steady.  In  New 
lork,  quotations  are  unchanged  at  $1.58  per  bbl.  This  is 
equivalent  to  a  price  of  9Sc.  per  bbl.  In  bulk  at  the  mill,  with 
an  allowance  of  lOc.  per  bag  by  manufacturers  for  each  bag 
returned,    but   dealers    only   allow    9c.    per    bag. 

A  special  letter  from  a  mill  In  the  Lehigh  Valley  district 
makes  the  following  comment:  "Production  in  the  Lehigh 
valley  has  been  unusually  heavy  so  far  this  year,  and  there 
is  a  good  stock  on  hand,  so  that  any  further  advance  In 
P"''"".  by  summer  Is  not  anticipated.  On  the  other  hand,  labor 
conditions  in  the  mill  are  not  all  that  could  be  desired  and 
Should  there  be  any  trouble,  or  inability  to  secure  sutticient 
laborers,   there   may  be  a  shortage  of  cement   In   the   fall." 

lirom  the  IMissouri  district,  comments  are  as  follows:  "A 
shortage  of  cement  in  this  territory  Is  unlikely,  for  seven 
plants  in  the  .State  of  Kansas  are  shut  down,  and  should  all 
of  them  be  running,  there  would  be  40%  over  capacity.  At 
the  same  time  there  is  likely  to  be  a  shortage  of  railroad 
cars    in    tlie    fall,    which    will    have    considerable    Influence    on 


From  the  South  and  East,  the  report  Is  to  the  effect  that 
there  is  little  likelihood  of  there  being  a  shortage  or  a  de- 
cided increase  in  the  consumption,  and  quotations  are  steady 
at  90c.  to  $1  per  bbl.  in  bulk  at  the  mills.  In  Texas,  no 
shortage  is  anticipated,  but  an  advance  Is  expected,  and  a 
decided  increase  in  consumption  over  a  period  of  years  The 
quotation  there  Is  $L20  per  bbl,  in  bulk  at  the  m'lll.  In  the 
Oklahoma  district,  a  shortage  of  cars  Is  more  llkelv  than  a 
shortage  of  cement,  but  it  is  expected  that  there"  will  be 
an  increase  in  the  demand  next  year.  The  average  price 
there  is  $1,05  per  bbl.  in  bulk  at  the  mill.  In  Michigan  no 
shortage  is  anticipated,  nor  is  any  advance  expected,  but  It 
IS  believed  that  there  will  be  an  increase  in  consumption  the 
next  few  years.  The  price  ranges  from  95c.  to  $1  per  bbl.  In 
bulk  at   the  mill. 

K    ,f"°^. -\"^'*'^,'5'    Calif.,    reports    a    price    of    $1.25    per    bbl,    in 
bulk  at  Its  mill. 

.,      '"  .Pljl*^^^"     there     Is     an    excellent     business    with     prices 
from    $1.05@1.10    in    bulk.  pi  ices 

In  Boston.  Portland  cement  In  wood  is  $1.72.  less  40c.  for 
bags  returned.  In  paper,  the  quotation  is  $1.42.  In  Pitts- 
^^''S}}'    'i'*'   P''"^<^   '**   *1'5^'   '>^ss    10c.    for  bags  returned. 

The  figures  of  the  U.  S.  Geological  Survey  have  recently 
been  issued,  showing  that  the  total  production  of  cement  in 
7Q^^^a7''n'Jfn^K^;^"-'''"?a?,"^-  7''^]^^'^  at  $67,000,000,  compared  with 
(9,547.000  bbl.  in  1911.  valued  at  $66,000,000.  In  other  words 
value"  wls^l  lIV"^^    quantity    was    4.7S%,    while    the    increased 

IVatural  Cement — Business  is  fairly  active,  and  prices  are 
unchanged  at  95c.  per  bbl.  in  New  York,  and  $1.10@1  15  in 
Boston. 

Lime — The  market  is  steady  and  without  change  from 
last  month  as  follows:  State  common.  200  lb.  net  97c  per 
bbl.:  the  former  brand  Rockland-Rockport.  special  300  lb  has 
been  succeeded  by  the  brand  "300  Star."  $1.37:  finishing  300 
lb.,  $1.55,  an  advance  of  15c,:  finishing  200  lb.,  $110  an  ad- 
vance  of  8c, :    350  lb.,    $1.72,   an    advance   of   10c. 

Pla.s«er  Biorks — Prices  are  without  change,  and  the  mar- 
ket is  fairly  active,  quotations  being  as  follows: 

Weight,  per       Price,  per 
„  .  sq.ft..  lb.        sq.ft.,  cents 

2-!" 7  6 

3-in 814  6'A 

4-ln 11  1U 

These  blocks  are  made  32  In.  long  by  13%  in.  wide,  con- 
taining 3  sq.ft.  of  surface.  The  2-ln.  blocks  are  solid,  but 
the  others  are  hollow. 

Plaster  boards.   %   in.  thick,  are  16c.  per  sq.yd. 

Brick — The  market  in  New  York  Is  not  especially  active, 
but.  on  the  other  hand,  there  is  no  large  over-supply  of  brick, 
and  the  same  condition  prevails  at  the  yards.     In  spite  of  the 
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prospect  of  a  dull  season  at  the  Hudson  River  bi-  c^  Ja  ds 
this  year,  it  is  noticeable  that  laborers  are  difficult  to  se<:uie 
and  even  then  are  unwilling:  to  work.  Lnder  normal  labor 
conditions,  there  would  likely  be  a  large  surplus  ot  brick  on 
the  market,  but.  due  to  the  fact  that  there  is  so  much  un- 
rest it  will  not  be  at  all  surprising  it  there  should  be  a 
sfi^ht  scJkmble  for  brick  later  in  the  year  Prices  are  some- 
what firmer  at  $7   to  $7.50  per  thousand  in  New  ^  ork. 

STONE 
Bine   Stone — Business   is   normal   and   the   orders   being    re- 
ceived,   are    generally    for    scattering    lots,    and    do^  not_  por 
tend    any    exceptiona 


trade 


Prices 


ucu    auj     c^^^i.w>,..„.    ..„-^    during    the    seas^  „„:„„ 

steady.  Quotations  in  New  York  are  at  19@20c  for  flagging 
3  in.  ■  thick  delivered  alongside  of  dock  or  f.o  b.  cars.  New 
York.  Sewer  bottom.  5  ft.  square  and  3  in.  thick  are  sold  at 
25c.  per  sq.ft.  for  large  quantities.  Curbing.  5x16  in.  is  45c., 
5x20  in..  50c.:  6x16  in.,  53c.;  5x24  in.,  65c.:  6x24  In.,  lOc,  f.o.b. 
New  York.     These  prices   are  per  lin.ft. 

Promiscuous  shapes  of  building  and  foundations  stone  sell 
at    70@75c.    per    cu.ft. 

Granite — The  falling  oft  in  the  demand  for  granite  in  the 
vicinity  of  New  York  has  been  much  greater  than  formerly 
and  comparatively  few  buildings  now  use  any  large  quantity 
of  granite.  At  the  same  time,  owing  to  the  renewed  demand 
for  granite  in  other  form-s.  the  price  is  steady  at  40  to  bO 
cents    per    cubic    foot. 

Limestone — There  is  less  inquiry  for  limestone  and 
several  ot  the  stone  yards  are  shut  down.  Prices  continue 
steady  and  unchanged  at  80  cents  to  $1  per  cu.ft.  tor  lime- 
stone in  the  rough  delivered  alongside  of  dock.  Dressed 
stone   in  New  York  is  quoted   at    51. 40   to   $1.60. 

CRVSHED   STONE.   SAND   .\ND   GRAVEli 

CrnHhed  Stone — There  is  not  as  much  business  as  there 
was  a  year  ago  this  time,  and  all  shippers  of  crushed  stone  in 
the  New  York  market  are  disappointed.  Then,  too,  there  is 
far  less  demand  for  road  work  than  was  formerly  the  case, 
new  highway  construction  being  held  up  in  New  "i  ork  and  in 
adjacent  states.  Subway  work  promises  to  open  in  the  fall 
but  comparatively  little  stone  will  be  used  on  this  work. 
There  are  a  good  many  large  orders  in  the  market  which 
are  somewhat  below  the  existing  quotation.  These  are  being 
specified    on   only   sparingly. 

Dealers  are  able  to  make  shipments  promptly  at  about 
the  following  quotations;  So  to  95c.  per  cu.yd.  for  11,2 -in. 
stone:  90c.  to  $1  for  %-in  stone,  and  the  same  price  for 
screening.  These  quotations  are  for  full  cargo  lots  delivered 
at  the  principal  docks  in  Maihattan  or  Brooklyn,  and,  often 
when  there  is  shallow  water  or  an  unfavorable  dock,  the 
quotations  are  somewhat  higher. 

Sand — Business  did  not  open  as  was  expected:  in  fact  it 
is  considerably  less  active,  but  prices  are  maintained  for  the 
reason  thai  there  would  be  no  advantage  in  reducing  quo- 
tations and  protection  is  given  to  old  contracts  some  of 
which  were  made  at  slightly  lower  figures.  Price  in  full 
cargo  lots  delivered  alongside  of  dock  is  50c.  per  cu.yd. 

Gravel — Quite  a  little  material  is  required  on  sub"way 
work,  but  most  of  the  large  excavation  work  for  foundations 
where  gravel  is  required,  has  been  finished  and  the  demand 
is  far  less  active  than  last  year.  Dealers  in  this  class  of 
material  expect  an  improvement  in  business  later  in  the 
year.  In  the  meantime  quotations  are  maintained  at  85  to 
90c.  per  cu.yd,  delivered  alongside  of  dock  in  full  cargo  lots 
of  500  cu.yd. 

IRON    AND    STEEL 


melters  or  Iron  nave  enough  material  on  hand  to  supply  their 
needs  until  the  first  of  July,  and  with  each  succeeding  price 
named  lower  than  the  preceding  one  there  is  no  incentive 
to  buy  for  the  future.  Production  seems  to  be  running  ahead 
of  consumption,  and  the  figures  compiled  from  authoritative 
sources  show  a  production  of  approximately  2,800,000  tons 
for  the  month  of  April.  In  May  the  output  was  probably 
reduced  somewhat,  but  not  by  a  large  amount.  It  is  believed 
that  a  buying  movement  in  Iron  will  commence  some  time  in 
June,  and  pirhans  at  a  lower  level  of  pries,  but  it  is  scaicely 
to  be  expected  that  present  quotations  will  be  very  much  fur- 
ther reduced.  It  Is  well  to  note  that  prices  of  Iron  have  de- 
clined from  $2  to  $3  per  ton.  compared  with  the  high  figures 
recorded  In  December.  Quotations  for  lots  of  100  tons  and 
over  from  the  points  named  are  as  follows:  Cincinnati.  South- 
ern Foundry  No.  2.  $14.75«i'15.25,  a  decline  of  50c.:  .Southcn 
Foundry  No.  4,  $14.25@14.75,  a  decline  of  50c.,  following  one 
of  »l  a  month  ago;  Northern  Foundry  No,  2,  $16.25<a$16.75,  a 
decline  of  60c.,  and  No.  3  Is  $lfiifi)16.50,  a  decline  of  25c  In 
New  York,  Northern  Foundry  No.  2  plain  la  $16.50®1B.75  a 
decline  of  60c.:  Northern  Foundry  No.  2X,  $16,756)17.  In 
Chicago.  No,  2  Northern  Foundry  Is  $166)16.75,  a  decline  of 
75c.,  and  No.  3  Foundry  Is  $15,506  16.  In  Pittsburgh,  bessemer 
Iron  Is  $17,50,  a  decline  of  40e..  and  basic,  $15.90,  a  deelin.-  of 
nearly  $1.  These  prices  Include  the  freight  rate  from  thi- 
valley  to  Plttshurgh.  In  HIrmlncham,  still  lower  quotations 
"i'V, ,  ri'?  ."J*""'-'  ""''  some  furnaces  In  that  district  have  sold 
at   $11. 50^112. 

*.**j'  J*""" — '''^'"  demand  for  rails  has  fallen  off  to  a 
'",tl^^?„/,'''^!T  Rvn,""-  traction  companies,  which  had 
given  ndlcatlnns  of  buying  goodly  quantities,  have  refused  to 
come  Into  the  market.  As  far  as  steam  railroads  are  con- 
cerned, there  has  been  very  little  new  business.  There  has 
been  some  buslneHS  hut  of  a  mIscellaneouH  character  amount- 
ing to  very  little  In  the  aggregate.  Neither  has  any  export 
huHlnesH  developed  Kven  the  demand  for  light  rails,  which 
have  been  sustaining  the  market  for  some  time,  has  not  been 
In   evidence   fhlH  month 

. I,  „''""''»".,'""'■  ""'hanged  on  a  basis  of  $2S  for  standard  sec- 
tions of  hensemer  rails,  and  $30  ff,r  openhearth  rails.  Olrder 
rails  In  3«-ft.  lengths  are  $36.40  per  gross  ton.  and  «0-ft. 
engthj  »3"  ■}»  per  groHs  ton,  f.o.b.  New  York,  other  quota- 
tions f.o  b.  I'lltHburgh.  are  ns  follows:  Standard  sections,  16 
and  20  lb,  $1.30;  12  and  14  lb.,  $1.35:  S  to  10  !h.,  $1  40  In 
^';^-li;[^tiiii^*'\ '■'''''  "re  h^Id  at  $22 <a, 22.60.  and  Chicago 
rstanrtard -mwttnTr  rola-ytnir    mils    are    held    nt    $24. 


Track  Supplies — Business  is  not  nearly  as  active  as  a 
month  ago.  ahd  railroads  are  ntit  urging  deliveries  as  they 
were  There  seems  to  be  a  general  slowing  down  of  repair 
woriv  on  railways,  as  well  as  new  construction  work.  The 
contracts  tor  new  railway  work  which  have  been  let  in  the 
last  few  weeks  have  been  insignificant,  compared  with  recent 
years  and  new  railway  projects  are  comparatively  few, 
which  indicates  that  there  may  be  much  less  ot  this  work  in 
the  near  future.  ,  ,  ^  •,         . 

Quotations  are  as  follows;  Spikes  in  large  lots  to  railt'iaas 
in  Pittsburgh,  $1.80:  small  contracts.  $1.90@2.  In  Chicagi), 
$1.95(5)2.05.  Track  bolts  with  square  nuts  in  Chicago  are 
$2.306'2.40,  and  angle  bars,  .$1.50.  These  quotations  are  per 
100  lb.  The  Lake  Shore  recently  placed  an  order  tor  1100 
tons  of  tie  plates,  probably  the  largest  ever  booked.  Quota- 
tions are  steady  at  $33@35  per  net  ton.  The  extras  on  rail- 
road  and   boat    spikes   are    as   follows; 

Railroad    spikes  Cents 

3,  3%,  4.  41^  and  5x% Extra  .10 

3^,   4  and   4x7, Extra  .20 

3,  3%.  4  and  4y2X% Extra  .30 

2%x=4  Extra  .40 

2hl.   3  and'SHxA' Extra  .60 

2x  ^     ' Extra  .80 

Strncturai  Materials — Business  has  been  exceedingly  quiet, 
there  being  little  new  building  in  New  York,  although  h-ope 
is  held  out  that  the  new  Equitable  structure  will  be  started 
this  summer.  There  is  an  endeavor  on  every  hand  to  close  up 
existing  contracts,  and  because  the  financial  interests  i;i  N?.v 
York  have  refused  to  advance  funds  for  many  types  of  struc- 
tures it  will  be  several  months  before  building  activity  in 
that  part  of  the  country  starts  anew.  In  other  parts  ot  the 
United  States  conditions  are  somewhat  similar.  Bridge  ma- 
terial is  in  light  demand,  the  railways  are  unable  to  finance 
their  requirements  and  car  building  is  inactive,  the  buying 
of  cars  being  about  half  what  it  was   a   year  ago. 

Quotations  are  easier,  especially  for  future  delivery.  The 
premiums  are  disappearing.  Future  shipments  of  angles 
and  beams  are  1.45c.  Pittsburgh,  and  prompt  deliveries  jan  be 
had  at  1.50c.,  which  is  a  reduction  in  the  premium  of  $3  to  li-l 
per  ton.  Other  quotations  are  as  follows;  I-beams  over  15- 
in.,  H-beams  over  18  in.,  angles  over  6-in.,  $1.55:  deck  beams 
and  bulb  angles.  $1.75.  The  following  extras  are  named 
for  cutting  the  specified  length.  Under  3-ft..  25c.  per  hun- 
dred pounds.  Under  2-ft.  and  more  than  1-ft..  50c.  per  hun- 
dred pounds.  Less  than  1  ft.,  $1.55  per  hundred  pounds.  No 
charge  is  made  for  cutting  special  lengths  3  ft.  and  over. 
The  base  price  for  beams  and  angles.  Chicago  delivery,  is 
1.636  l.eSc:   jobbers'  stock   in   that   center  is   $2.05. 

Cast-Iron  Pipe — In  the  Middle  West  there  seems  to  be  a 
fair  degree  of  activity,  but  in  the  East  numerous  complaints 
are  made  that  pipe  is  a  drug  on  the  market.  The  city  of  San 
Diego.  Calif.,  has  awarded  a  contract  for  5000  tons  to  the 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.;  Evansville.  Ind..  1100  tons, 
and  1900  tons  will  be  required  in  Cincinnati,  Ohio.  In  the 
East  the  only  order  of  importance  is  600  tons  of  36-in.  pipe 
for  Newark,  N.  J.  Quotations  are  as  follows  per  ton  of  2000 
lb.: 

Chicago,  4-in..  $28.50:  6-  to  12-in.,  $26.50;  16-in.  and  larger. 
$25.50. 

Birmingham.    Ala.,    4-in.   is   $22.50;    6-in..    $21.50. 

New  York.   N.   Y..   6-in.   is  $23@24. 

Gas  pipe  is  $1  per  ton  higher  in  all  markets  in  standard 
sizes. 

Pipe — While  discounts  are  sometimes  shaded,  particularly 
for  the  larger  sizes  of  pipe,  there  has  been  no  out-and-out 
cutting,  and  on  the  whole  prices  are  fairly  well  maintained. 
New  business  is  not  in  large  volume,  being  far  below  ship- 
ments, and  few  inquiries  have  been  recently  entered.  One 
company  in  the  Pittsburgh  district  is  in  the  market  for  30 
to  40  miles  of  pipe  8  to  12  in.,  but  aside  from  this  there  is 
practically  no  business.  Discounts  and  net  prices,  as  stated, 
are   unchanged   as   follows; 

Black  Galvanized 

%-  to   2-in.   steel  butt   welded I'iV^'Y,  11% 

2%-    to    6-in.    steel    lap    welded "814%  70% 

7-   to   12-in.   steel  lap   welded 75V4%  657c 

At  these  discounts  the  net  prices  of  pipe  per  foot  at  Pitts- 
burgh are  as  follows; 

r Cents 

Diam-  Galvan- 

eter  Black  ized 

5-in 31.80  44,50 

6-in 41.50  58.50 

7-in 58.00  83.50 

8-in 61.00  87,50 

10-in $1.00  $1,44 

11-in 1.14  1,62 

12-in 1.24  1.81 


Diam- 
eter Black 

%-in 2.35 

1-in 3.50 

114-in 4.73 

H4-in 5.56 

2%-in 12.60 

3-ln 16.50 

4-in 23.30 


PIIInK,  Sheet  Steel — The  volume  of  business  taken  this 
month  was  insignificant,  compared  with  that  of  the  preceding 
one.  No  larger  orders  of  any  consequence  have  been  booked, 
save  those  mentioned  in  the  report  of  May  1.  Prices  are  firm 
at  1.60c,  Pittsburgh,  and  stocks  are  sufficient  for  any  demand 
that  is  likely  to  arise. 

Rivets — Manufacturers  are  not  troubled  In  making  deliv- 
eries, but  they  would  like  to  have  more  business  on  their 
books.  Quotations  are  fairly  steady  at  2.20c,  for  structural 
rivets,  and  2.30c.  for  cone-head  boiler  rivets.  These  prices 
are    for    large    lots   f.o.b.    Pitsburgh. 

CnstlnKH,  Gray  Iron — Business  is  less  active,  particularly 
In  rough  castings  for  general  building  work,  and  these  are 
held  at  1.756)2.25c,  per  lb.  Castings  for  footings,  manhole 
covers  and  outside  work,  are  1.656)1. 90c.  per  lb.  Castings  for 
heavy  machinery  and  lock  pates  where  the  material  Is  laigd 
and  thi-  order  desirable  can  be  had  at  2.25c.  Intricate  castings 
.command  3©fic.  per  lb.,  depending  on  the  size  of  the  oider 
and   tho  ahape  .of  the  -psttern. 
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ShfrtM — Husini'ss  is  fairly  satisfactory,  aiul  soiiu'  uf  the 
rumors  which  have  bccii  spread  Ihrou^'lioul  the  stc-cl  trade 
reKardiMi4  the  drastic  ciittlnn  "f  prices  ari'  absolutelv  without 
fouudalion.  The  American  Sheet  .vi  Tin  I'latc  Co.  h.id  nearly 
half  of  its  VanderKrift  mills  idle  for  lack  of  steel  during  the 
month,  but  as  a  general  rule,  this  company  is  opi^ratinw  to 
about  70%  of  capacity.  Shipments  are  much  better,  and  <le- 
liveries  are  made  six  to  elKht  Weeks  after  speeillcatlnns  are 
received.  Some  of  the  mills  which  were  getting  substantial 
premiums  two  months  ago  are  now  cutting  prices,  ijuotatiuns 
arc  unchanged  from  last  month,  and  are  as  follows  t.o.b. 
Pittsburgh  and  Chicago  in  cents  per  pound: 

, Cents  per  pound , 

Carload  lots,  Pittsburgh  Small  lots,  Chicago 

Nos.  Black  Galv.  Black  Galv. 

10    and    11 2.00  2.50 

12    2.00  2.60  2.70  3.35 

13  and    14 2.05  2.fiO  2.75  3.35 

15    and    16 2.10  2.75  2.S5  3.45 

17  to     21  2.15  2.90  2.U0  3.60 

22    and    24 2.20  3.05  2.95  3.75 

25    and    26 2.25  3.20  3.00  3.90 

27    2.30  3.35  3.G5  4.05 

28    2.35  3.50  3.10  4.20 

30    2.50  3.80  3.50  4.60 

Corrugated  Roofing; — The  net  extras  on  roofing  above  the 
price  of  flat  sheets  are  as  follows;  Corrugating,  2-in.,  2%-in.. 
3-in..  5-in.,  5c.  per  100  lb.:  single  V-crimped.  without  sticks, 
5c.  per  lb.:  corrugating.  lV2-in..  10c.  per  100  lb.;  painting 
roofing,  5c.  per  100  lb.  for  12  to  IS  gage;  10c.  per  100  lb.  for  19 
to  24  gage,  and  15c.  per  100  lb.  for  25  to  28  gage. 

Plates — All  manufacturers  are  catching  up  with  the  orders 
on  their  books  with  astonishing  rapidity,  and  new  orders  .ijc 
not  coming  in  In  any  large  volume.  Likewise  orders  for  cirs 
are  still  below  normal,  although  about  3000  were  purchased 
in  the  last  week.  One  of  the  largest  equipment  orders  that 
has  been  on  the  books  in  a  long  time  was  from  the  New 
York  Central  for  179  locomotives.  Some  activity  is  ousei'ved 
in  the  line  of  shipbuilding  work;  otherwise  the  situation  is 
extremely   quiet. 

The  premiums  have  not  diminished  much  in  the  last 
month,  although  there  is  little  demand,  but  prompt  shipments 
are  quoted  at  1.50c.  Pittsburgh,  and  future  deliveries  at  1.45c. 
in  New  York  prompt  shipments  are  1.76c.,  and  future  delivery, 
1.61c. 

Old  Materials — The  markets  have  been  quiet  and  prices 
have  declined  steadily  throughout  the  month,  with  the  lowest 
figures  reached  in  the  last  few  days.  Consumers  are  not  only 
refusing  to  buy  more,  but  are  requesting  that  shipments  m 
purchases  already  made  be  deferred.  Mills  are  badly  con- 
gested with  raw  material.  In  New  York  quotations  per  gross 
ton  are  as  follows: 

Heavy-melting  steel   scrap S9.50ia)10.00 

No.    1    railroad   wrought 12.25® '2.75 

Pipes   and    flues ." 9.50@10.O0 

Cast    borings    6.00©    6.50 

Machinery  cast,  broken  up 11.00  ife  11.60 

Stove   plate    8.75®    9.25 

Malleable  castings    10.00@10.50 

Wrought    turnings    6.00®    6.50 

No.   1  yard  wrought,   long 11.25@11.75 

No.  1  yard  wrought,   short 10.25  @  10.75 

In  Chicago  the  market  is  very  dull  with  only  some  desul- 
tory trading  between  dealers  and  an  occasional  order  from  a 
customer.  The  railways  continue  to  offer  scrap  freely  and 
appear  willing  to  accept  current  prices.  Quotations  in  Chi- 
cago are  as  follows: 

Per  gross  ton 

Heavy-melting  steel   scrap $10.75(5)11.25 

Per  net  ton 

No.    1    railroad    wrought.  $11.00@11.50 

No.    2   railroad   wrought 10.50@11.00 

No.    1   cast   scrap 11.50@12.00 

Pipes    and     flues 8.25@    8.75 

Agricultural  malleable 10.50(5)11.00 

Railroad     malleable 11.75(5)12.25 

In  Pittsburgh,  markets  are  just  as  lifeless  as  they  have 
been  for  the  last  month  or  so,  but  prices  continue  to  decline. 
Heavy-melting  steel  scrap  is  now  75c.  a  ton  below  the  price 
of  last  month,  and  more  than  $2  per  ton  under  the  high  fig- 
ures reached  In  December.  The  sharpest  decline  was  in  old 
car  wheels,  which  dropped  $1.50  per  ton.  Quotations  in  the 
Pittsburgh   market    are   per   gross   ton   as   follows: 

Heavy-melting    steel    scrap $13.40(5)13.75 

Rerolling    rails    15.00(5)15.25 

No.   1   cast  scrap 13.75(9)14.00 

Old   car   wheels 9.00®)    9.25 

Machine-shop  turnings    7.55(g)    8.00 

Stove   plate    9.50@    9.75 

Wire  Rope — Prices  are  without  change.  The  discount  to 
the  larger  trade  is  42%  and  59r  from  list,  for  galvanized,  and 
50  and  5%   for  bright. 

The  net  prices  of  wire  rope  are  as  follows: 

Diam-  , Price  per  ft. 

eter                                                                  Cast  Crucible 

in.                                                                    steel  steel 

2%    $1.05  $1.24 

2%     85  1.05 

2    57  .65 

1%     55  .59 

1%    32  .39 

IM    23  .28 

1    15  .18 

%    10  .11 

%    07  .09 

H    06  .07 


PI. 

ow 

St. 

eel 

$1 

.46 

1 

,22 

.SIrvl  NhaiieN — .Stocks  In  Jobbers'  hands  are  well  assorted 
and  buying  fa  good.  Many  consumerH  are  buying  small  lots 
for  immediate  needs  from  these  Interests  In  preference  to 
placing  large  orders  at  existing  prices.  Quotations  are  as 
follows: 


Refined   iron:  "■•■  Pe 

1   to  1%    in.,  round  and  square '.  .  . . .',".",' 2, 

1  Mi    to  4  In.  x   %    to   1   In '. .' 2. 

1  ',i   to  4  in.  X   Vi   in.  to   ,"„   In 2. 

Norway    bars    3. 

Soft  steel: 

■Ti    to  3  in.,  round  and  square 2. 

1   to  6   in.  X   %   to  1   in 2. 

1    to  6   in.   X    %    and    ,»,    In 2. 

Rods— %    and    U    in 2. 

Bands — 1%    to   6xvi,    in.    to  No.   8 2. 

Beams  and  channels — 3   to   15   in 2. 

Angles: 

3   in.  X   %    in,  and  larger 2.15c. 

3   in.   x    I'll    in.   and    %    in 2.55c. 

IVa    to   21,4    in.   x    %    in 2.30c. 

A    in.   and   thicker 2.20c. 

/„     in 2.30c. 

in 2.35c. 


rib. 
10c. 
10c. 
30c. 
60c. 


35  c. 
.15c. 


1V4    to  2%    in.  X 

'    to    IH    in.    X 

to    1  "4    X    % 


Tees: 

1%  to  2%  X  % 
IV:.  to  2V4  X  ft 
3    in.   and    larger 2.25c. 

Chain — Prices  are  steady  and  without   change,   as  follows. 
These  prices  are  per  100  lb.,   f.o.b.  Pittsburgh: 


Vi   and   A    'h. 
%   and   n   in. 


%   and   is    i 
1  to  114  in. 


Extras    for    BB 


and    larger. 


Extras  for  triple  B    (BBB) 


3.20 
3.00 
2.90 
2.80 
2.70 
2.60 


1.50 
1.50 

1.25 


,'b   and  larger. 


Freight  Rates — The  freight  rates  on  finished-steel  products, 
from  the  Pittsburgh  District,  including  plates,  structural 
shapes,  merchant  steel  and  iron  bars,  pipe  fittings,  plain  and 
galvanized  wire,  nails,  rivets,  spikes  and  bolts  (in  kegs), 
black  sheets  (except  planished),  chain,  etc.,  are  as  follows,  in 
cents  per  100  lb.:  Albany,  16;  Buffalo,  11;  Boston,  18;  Balti- 
more, 141,4;  Canandaigua.  ISVi;  Cleveland.  10;  Columbus,  12; 
Cincinnati,  15;  Chicago,  IS;  Denver,  Colo.,  SSVo;  Harrisburg, 
141/2:  Louisville,  18;  New  York.  16;  Norfolk,  20;  Philadelphia, 
15;  Rochester,  11%;  Richmond,  20;  Scranton,  15;  St.  Louis,  23; 
Washington,  14%. 

Spiral  Riveted  Pipe — Prices  are  without  change.  The  fol- 
lowing quotations  are  f.o.b.  factory,  freight  equalized  with 
New  York,  being  figured  at  a  discount  of  50,  10  and  10% 
from  list.  These  are  for  orders  amounting  to  approximately 
$250.     For  large  orders,  prices  are  cheaper  by  12V4    to  20%. 


Thickness 
Birmingham 
wire  gage 
18 
18 
16 
16 
16 
16 
14 
14 
14 
14 


Net   price   per   100    ft. 
With   bolted  joints  complete 


•Made  in  both  lighter 
differences  in   price. 


Plain 

$19.76 

23.40 

33.05 

37.58 

43.17 

50.06 

66.42 

71.20 

83.75 

89.67 

99.14 

108.05 

117.53 

167.43 

183.79 

200.48 

219.92 

280.20 

301.32 

.81 


Asphalte 

$21.48 

23.70 

35.76 

40.76 

46.80 

50.10 

71.08 

76.57 

89.15 

96.55 

105.51 

114.89 

124.82 

175.95 

193.30 

210.64 

231.07 

292.41 

314.89 

399.15 


Galvan- 
ized 
$30.74 
37.14 
49.73 
56.82 
65.00 
74.22 
96.15 
102.24 
118.30 
127.98 
138.85 
151.92 
166.58 
226.44 
248.39 
269.21 
293.99 
370.78 
395.37 
430.64 


ind  heavier  gages  at  corresponding 


Lag    ScreTTs— The    net    price    of    lag    screws    has    been    ad- 
uiced.    Quotations  per  100  lb.  f.o.b.  Pittsburgh  are  as  follows: 

Diameter  in   inches 


%  in. 

%  in. 

1  in. 

>1.14 

$2.24 

$4.50 

1.21 

2.36 

4.76 

2.50 

5.02 

1.35 

2.57 

5.28 

1.50 

2.92 

5.80 

1.69 

3.20 

6.32 

3.48 

6.84 

1.93 

3.76 

7.36 

1.97 

4.04 

7.88 

2.21 

4.32 

8.40 

2.36 

4.69 

S.92 
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Snitch  Points— The  following  prices  are  named  f.o.b^  mil  . 
for  switch  points  in  lots  of  t<?n  or  more  paiTsr  for  eo-lb._iaii. 
10-ft,  points,  .n6.25:  15-tt.  points.  $17  50:  for  ,0-lb  Jf '•  ^f'H' 
points.  SIS;  iD-ft.  points.  $25;  for  SO-lb.  rail.  lO-ft  points, 
$25  50;  15-ft.  points!^  $27.75;  for  90-lb.  rail.  $33  50.  All  of  the 
above  are  furnished  with  three  rods,  except  the  10-ft.  points 
for  60-  or  70-lb.  rail,  wHich   have  only  two. 

Nails — Business  has  not  been  as  active  as  last  month, 
although  specifications  received  by  the  mills  have  been  tairo 
satisfactory.  Stocks  in  jobbers'  hands  are  ample  *o":  f "' " 
rent  needs,  and  retailers  likewise  seem  to  be  well  supplied. 
There  seems  to  be  a  slowing  down  in  the  demand. 

Quotations  aic  without  change  as  follows:  \\ire  nails  in 
large  lots,  $1.80  Pittsburgh.  In  Chicago  carload  lo^f  *2r„'^5u 
tailers  are  $2.03;  less  than  carload  lots,  $2.08.  In  New  York 
wire  nails  from  store  are  $2.10  and  cut  nails  fr'i  $1.-5  to 
$1.80  in  Pittsburgh  and  $2.10  in  New  York.  All  of  these  quo- 
tations are    per    keg   of   100   lb. 

Colie^A  fair  degree  of  activity  has  been  observed  in  the 
last  fortnight  and  one  large  steel  company  closed  for  a  tair 
supply  for  the  last  half  of  the  year  at  $2.25  per  net  ton  at 
oven.  Prices  for  prompt  delivery  are  firm  at  $2.15  to  $'!••"'■ 
and  the  latter  quotation  seems  to  be  the  standard  one  for  the 
last  halt  delivery.  For  72-hr.  foundry  coke  quotations  are 
steady  at  $3  to  $3.20  per  net  ton  at  oven  and  several  con- 
tracts have  been  made  for  last  half  delivery  at  $3.20.  Tlie 
output  of  coke  in  the  upper  and  lower  Connellsville  region  is 
running  at   the   rate   of  about   410.000   tons  weekly. 

Wire — The     demand     is      very      quiet      and      specifications 
against  old  contracts  are  coming  in  slowly.     This  is  not  at  all 
satisfactory  and  it   would   not   be  at  all   surprising 
cut    would    be    made    in    quotations    shortly, 
business   does   not    improve. 

Quotations  are  without  change  as  follows:  Plain  barbed 
wire  in  large  lots  in  Pittsburgh  is  $1.80:  galvanized  $2.30; 
annealed  fence  wire  in  carload  lots.  $1.60;  galvanized  $2.  In 
Chicago  annealed  fence  wire  is  $1.78  and  galvanized  $2.18. 
Barbed  wire  in  that  market  is  $1.98  and  galvanized,  $2.38. 
All   of  these  quotations  are    per   100   lb. 

REIXFORCING    M-VTERIALS 

Bars,  Concrete  BeinforcInK — The  expected  heavy  demand 
did  not  materialize.  There  has  been  a  fair  amount  of  buying 
and  specifications  on  old  contracts  have  been  liberal,  but  the 
market  lacks  snap  and  the  advantage  is  distinctly  with  the 
buyer. 

The  base  price  in  Pittsburgh  is  1.50c.  for  mill  shipments. 
Other  quotations  are   as   follows  in  cents   per   pound: 

From  From 

Mill  shipments       warehouse     warehouse 
f.o.b.  Pittsburgh     Pittsburgh      New  Pork 

94 -In.   and    larger 1.50  1.95  2.25 

%-ln 1.55  2.05  2.30 

%-in 1.60  2.15  2.35 

%-in 1.70  2.25  2.45 

%-in 2.00  2.50  2.75 

Bars  from  stock.  Pittsburgh,  are  usually  cut  to  the  re- 
quired  length,    without   extra   charge. 

Trianeular  Mesh — Manufacturers  of  this  reinforcing  ma- 
terial make  shipments  from  warehouse  promptly,  but  direct 
shipments  from  the  mill  are  subject  to  a  delay  of  approxi- 
mately two  weeks.  Stocks  are  fair,  the  demand  is  seasonably 
large  but  not  record  breaking,  and  prices  f.o.b.  Pittsburgh 
continue  steady   and   unchanged   from   last    month   as   follows: 

PRICE    PER    100    SQ.FT. 

, Plain  material >  , Galvanized « 

Less  than  Less  than 

Cross  sec.  car  lots  car  lots 

Style         area  per         Carload       and  over       Carload    and  over 
No.  ft.  width  lots  10,000  sq.ft.         lots       10,000  sq.ft. 

•4  0.102  $1.00  $1.23  $1.12  $1.34 

5  0.077  0.80  0.97  0.89  1.00 

6  0.058  0,63  0.77  0.71  0.84 
•7               0.041                 0.49                O.fiO                 0.55  0.66 

•23  0.170  1.69  2.05  1.88  2.24 

24  0.142  1.46  1.77  1.62  1.93 

25  0.124  1.29  1.57  1.43  1.71 
•26  0.110  1.17  1.42  1.30  1.55 
•27  0.085  0.96  1.17  1.07  1.28 

28  0.066  0.80  0.97  0.89  1.06 

29  0.049  0.66  0.80  0.73  0.87 

31  0.261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2.40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.48  1.80  1.64  1.96 

35  0.109  1.117  1.42  1.30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
38  0.380  3.55  4.30  3.93  4.68 

•39  0.325  3.05  3.70  3.38  4.03 

40  0.2S3  2.68  3.25  2.97  3.54 

41  0.208  2.05  2.48  2.27  2.70 

42  0.151  1.55  1.88  1.72  2.05 
•43  0.101  1.10  1.34  1.23  1.46 

•This  material  l»  made  In  regular  widths  of  18,  22,  26,  30, 
34,  12,  46,  50,  54  and  58  In.  Standard  lengths  In  rolls  are 
150,  150,   300  and    600  ft. 

.MI'ITAI.S 

r«niipr — .\  i;"i>d  ilimand  from  both  domestic  and  foreign 
conHum'-rs  durliiK  the  firxt  half  of  May  put  Hellers  of  copper 
In  a  strong  poHlllon.  Kb-etrolytic  copper  was  advanced  to 
15.87>/4c..  dellv.r.d  30  days,  and  lake  to  16c.  cash  by  the  lead- 
liig  ag-neles  Although  resale  lots  and  some  offerings  by 
first  hands  sold  at  around  15.50c,  c.-ish.  New  York,  during  the 
last  half  of  the  month.  In  the  main,  the  higher  quotations 
were  maintained  up  to  the  close.  Heavy  exports  were  a  feat- 
ure of  the  Industry  In  May.  The  total  shipments  to  Europe 
according  to  Custom  Housi'  returns  Is  close  to  the  Largest  on 
record,  being  In  excess  of  85.000,000  lb.  Notwithstanding  the 
enormous   aggregate    of    metal    shipped    abroad    since    Jan.    1, 


foreign  stocks  have  continued  to  decline,  according  to  the 
etatiAibs  published  there.  Deliveries  iniMay'were  61,000 
tons,  or  3640   tons  greater  than  supplies.  ,       ,      .  ...  , 

Domestic  stocks  declined  2S.700.000  lb.  during  April  and 
the  known  movements  of  copper  since  May  1  indicate  a  lur- 
ther  decrease  Combined  shipments  into  home  consumption 
and  for  exports  in  April  amounted  to  164,053,564  lb.  and  pro- 
duction was  135,333,402  lb.,  making  stock  as  of  May  1,  i5,- 
549. lOS   lb. 

Tin Although  the  London  pig-tin  market  covered  a  range 

of  over  £19  on  large  daily  transactions,  the  business  was 
chiefly  speculative,  and  denoted  little  change  in  consumptive 
demand  abroad.  In  the  local  trades  business  was  the  small- 
est of  any  month  this  year,  domestic  consumers  apparently 
anticipating  a  let  up  in  the  demand  for  their  products.  Dur- 
ing the  last  week  of  May  the  foreign  market  siiftered  a  de- 
cline of  about  £10  and  local  prices  about  2c.  per  lb.  At  the 
lower  level  there  is  more  interest  manifested  by  consumers. 
As  stocks  have  been  reduced  to  a  low  point  it  is  probable 
that  advantage  will  be  taken  of  the  decline  to  replenish 
them.  Spot  and  June  tin  was  offered  at  47c.  in  the  local 
market  and  in  London  spot  closed  at  £212-10  and  futures  at 
£209-5,  on  June  2.  The  prices  compare  with  50c.  and  £232 
for   spot    metal   at    the    beginning  of   May. 

Deliveries  into  domestic  consumption  in  May  amounted  to 
3350   tons  and  arrivals  were  3022   tons. 

Lead — The  American  Smelting  &  Refining  Co.  revised  the 
price  of  shipment  lead  to  4.35c.  early  in  May  and  the  gen- 
eral selling  trade  followed  with  equivalent  reductions.  A 
fair  demand  prevailed  for  the  metal  and  prices  were  main- 
tained at   that  level   up   to  the  close   of   the   month. 

Spelter — Successive  cuts  in  quotations  by  all  sellers  of 
spelter  failed  to  attract  business.  At  the  end  of  May  offer- 
ings were  made  at  5.35c.  in  New  York  compared  with  5.55c. 
at  the  beginning. 

Miscellaneous  Metals — Small  lots  of  metals  and  metal 
produced    are    sold   at    the    following   quotation: 

Per  lb. 

Bismuth    $2.25 

Brass  tubes,  iron-pipe  sizes: 

1/2 -in 23 

%-   to    3-in 22 

3y2-in 23 

4-in 23 

Brass  rods    18^4 

Brass    sheets    18% 

Solder,  half  and  half  guaranteed .32 

Zinc   sheets    10% 

Manganese   bronze  rods    .18% 

Manganese  bronze   in  crucible   form .16% 

Old  Metals — The  market  is  steady  and  prices  are  slightly 
easier.  Dealers,  in  New  York,  buy  small  lots  at  the  following 
price: 

Cents 

Copper,    heavy  and   crucible    14.25 

Copper,    heavy    and    wire     13.73 

Coper,   light   and   bottoms    12.50 

Brass      heavy     8.75 

Brass,     light      7.50 

Heavy     machine     composition     12.50 

Composition     turnings     11.00 

Lead,    heavy     4.00 

Lead,     tea     3.75 

Zinc     scrap     4.50 

MILL.    SIPPLIBS 

Belting — The  market  is  much  less  active  than  last  month 
but  quotations  are  well   maintained. 

Discounts  on  leather  belting  are  as  follows:  Extra  heavy, 
50  to  50  and  5%;  heavy,  50  and  10  and  5  to  60%;  medium, 
60  and  10  to  60  and  10  and  5%;  light,  60  and  10  and  10  to 
70%;    Standard.    70   to   70    and    10'/,. 

Discounts  on  rubber  belting  are  likewise  without  change, 
the  best  grades  being  held  at  40  and  10  to  50%;  Stand- 
ard 50  and  10  to  60%,  and  competitive  grades  are  60 
and  10  and  10%  to  70%.  The  following  net  prices  per  foot 
of    rubber   belting   are    computed    at    the    above    discounts: 

The  net  prices  per  foot  of  rubber  belting  figured  at  the 
above    discounts    are    as    follows: 


RUBBER  BELTING,  NET  PRICE  PER  FOOT 


Widtli,  inches 


2-ply 

4-ply 

6-ply 

8-ply 

SO,  IB 

SO  22 

$0.33 

0.21 

0  .30 

0,4.5 

0.2fi 

0.44 

0.5.5 

0.30 

0.51 

0.6.5 

W.87 

0.38 

OSS 

0.75 

1.01 

0.40 

0.57 

0.87 

1 , 1.5 

0.46 

0.64 

0.96 

1.30 

O.Sl 

0  72 

1.01 

1.44 

0.60 

0.86 

1.30 

1.70 

0.72 

1.01 

l.,53 

2.01 

0.S3 

1.17 

1.76 

2.3.5 

0.93 

1.34 

2.00 

2.0.5 

1.04 

1.49 

2  2.5 

2  98 

1.17 

1.67 

2. 50 

3. 33 

1.30 

I.8S 

2.76 

3.70 

1  42 

2.04 

3,06 

4.08 

1.S8 

2.22 

3.33 

4.4.5 

2.40 

3.60 

4,80 

1.94 

2.79 

4.16 

S..54 

2.22 

3.1s 

4.70 

8.30 

2.46 

3.60 

S.30 

7.00 

2.7.'> 

3.88 

5.80 

7.72 

4.25 

6.40 

8. 50 

3.40 

4.80 

7.20 

9  60 

3.67 

.5.20 

7  80 

10  40 

.Shaftlnic — The  largest  order  received  In  a  long  time  was 
from  the  makers  of  the  Ford  automobile,  amounting  to 
4000  tons. 

Discounts  are  unchanged  at  58%  from  list  in  carload  lots 
and  53%  from  list  In  less  than  carload  lots.     Business  Is  fair. 
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Tht!.  following  iHt   priKiiS' Pfji   foot   ar»ii  liiiB«d on   tlir -Ulstount 
of    53",  : 


of  53 

Diuiiluter 
in  inches 

J 
I 
li 


Cents  JX-T  toot 


.00 


3i 


Cents  per  foot 
,,    .fl  .51) 

311 .  30 
4«.(X) 

84.00 


MM  II  Kit 

The  market  is  quipt  witli  little  licmaiul.  Prices  on  the 
wholo  may  be  said  to  be  steatl.v,  though  some  Krades  have 
declined  during  the  month.  The  cause  of  this  present  state 
cannot  be  laid  to  any  one  thinpr,  but  Is  Just  the  result  of 
general    conditions    throughout    the    country. 

Spruce — Fair  business  is  note'd.  with  prices  steady.  Yard 
quotations  in  New    York  are  as  follows: 

8xl0-in.  1 

3xl0-In.  }     12    to    16    ft $35 

4xl0-in.  J 
2xl2-in.  1 

3xl2-in.  [     12    to    16    ft $37 

4xl2-ln.  ] 

For  IS  and  20  ft.,  $37;  for  all  lengths  over  add  50e.  for 
every  additional   foot. 

FlKorine — Flooring    is    in    good    demand. 

Quarter-sawed  oak  flooring.  Al,  is  $SS  per  M.  Selected 
white-oak  or  red-oak  flooring  is  $55  per  M.,  and  common 
flooring,   red   or  white,  is  $30   per  M. 

Maple  flooring,  iix2i4-in.,  is  $55  for  clear:  $50  for  No.  1, 
and  $28  for  factory.  Long-leaf  vellow-pine  flooring,  f3''2'/4- 
in.  face,  is  $60@65  for  A  heart  rift;  $50@55  for  sap  rift:  $36 
for   No.    1    flat;    $32   for   No.    2.   and    $30    for  No.    3. 

Hemlock — Trade  is  not  up  to  the  usual  mark,  but  prices 
are    quoted    firm. 

Price   per   M.,    f.o.b.   cars.   New    Yorlt: 

, Length , 

10  ft.     12  ft.    14  ft.     16  ft. 
2x4-in $27        $25        $25        $27 

Lone  Vent  Yellow  Pine — Pine  of  all  grades  is  in  very  good 
demand  with  prices  above  normal.  The  opening  of  heavy  out- 
side construction  work  during  the  coming  months  is  ex- 
pected to  call  for  large   quantities. 

Prices  per  Thousand   Fet  t   in  Yard,  New  York. 

. Length , 

20  ft.  21  to            26  to  31  to 

base  25  ft.            30  ft.  35  ft. 
2in.    thick    and    under 
by 

8   in.    wide   and    under $36  $36                 $36  $3« 

10   in.   wide 

by 

10   in.   thick  and  under....         42  42  42  45 

12   In.   wide 

by 

12   in.   thick  and   under 42  42  43  45 

14   in.  wide 

by 

14   in.   thick  and    under 47.50  48  50  50 

16   in.    wide 

by 
16  in.   thick  and   under 50  52  54  60 

Shingles — There  is  almost  no  business  now  being  booked, 
and  all  grades  are  exceptionally  quiet,  ^yhy  this  is  so,  no 
one  can  fully  say,  but  the  cause  is  being  laid  mainly  to  un- 
certain weather  conditions  which  prevailed  all  during  May, 
and  general  business  conditions.  The  outlook  is  that  business 
must  pick  up  and  that  the  summer  months  will  have  a  stim- 
ulating effect  on  the  market,  though  no  advance  of  prices  is 
expected  for  some  time.  Quotations  are  steady  at  the  fol- 
lowing: Cypress  shingles.  New  York:  7x24-in.,  rived  and 
shaved,  $23.50(S'24  per  M.;  21-in.,  promiscuous  widths,  rived 
and  shaved,  $8  4-in.  basis;  6x20-in.,  sawed  $12  per  M. ;  6xlS-in,, 
sawed,    $8.50    per   M. ;    5xlS-in.,    sawed,    $7.50   per    M. 

Plllnf; — Conditions  are  unchanged  with  a  firm  market.  In 
New  York,  the  price  of  oak  piling  is  22  @  25c.  per  lin.ft.  Oak 
piles  14  in.  in  diameter.  2  ft.  from  butt  with  a  6-in.  top,  and 
40  to  45  ft,  long,  are  held  at  $10.50(5)11.50;  50  ft.  long,  25c.  per 
lin.ft.  Pine  piles,  25  ft.  long.  12  in.  in  diameter.  2  ft.  from 
butt,  with  a  7-in.  top,  held  at  17c.  per  lin.ft..  while  those  25 
ft.  long  are  16c.  In  general,  pine  piles  can  be  had  at  16@17c.; 
oak   piles,    55    to    60    ft.,   are   quoted   at    23c.   per   lin.ft. 

CroNs  Ties — The  market  is  firm  but  quiet.  This  is  the 
closed  season  of  the  >'ear  and  no  orders  of  any  conse- 
quence will  be  received  until  the  fall.  Shippers  are  busy  fill- 
ing the  heavy  contracts  which  accumulated  last  winter  and 
ties  are  now  being  delivered  in  great  quantities.  Pi-ices  are 
steady  with  no  change  expected.  The  following  quotations 
are  now  being  given  by  G.  S.  Baxter  &  Co.,  15  William  St., 
New   York,    for   all    orders: 

Cents    each 

7x9  in.  by  8  ft.  6  in 88 

6x9  in.  by  8  ft.  nominal   83 

«x8  in.  by  S  ft 78 

OILS    .*ND    P.VINTS 

.^venarluH  Carliollneum — This  is  sold  in  barrel  lots  at  80c. 
per  gal,  f.o.b.  New  York.  In  half  barrels,  25  and  14  gals.,  at 
S5c.   per   bbl.   New  York. 

LiinNeed  Oil — Business  shows  more  activity  and  nrices  are 
steady.  There  has  been  an  absence  of  violent  fluctuation 
during  the  last  few  months  which  has  given  buyers  much 
confidence  in  the  market.  Quotations  are  firm  at  18(f5)4yc.  for 
city  raw.  In  Chicago  the  price  is  45  @ 46c.  per  gal.  These 
quotations    are    for    5    bbl.    lots. 

Paints — A  much  better  demand  exists  than  last  year. 
Prices   are    steady   in    New   York   as   follows:      White   lead   in 


oil  Jn  lUO;t,  2U0-  »,ri(l  5Q0Tjto,,.h»Ba  is  TAUiT/ico.  per  ih.:  in  26- 
and  50-lb.  kcKs,  7%c,  per  lb.  Ited  lead  and  litharge  in  100-lb. 
kegs   is   7if()7V4c.   per   lb,  , 

IFydrcx  preservative  paint  is  75c.  per  gal.  In  bbl.  lots,  New- 
York    City. 

I'lilors  in  oil  are  quoted  at  the  following  prices  per  Ib.v 
Lamp  lilack,  12(?()14c,;  Chinese  blue,  36(i()4«c.;  Prussian  blue, 
32r(i:!6c.:  Van  Dyke  brown,  llSj)14c.;  Chrome  green.  12(i</16c.; 
raw   or    buiiit   Sienna,    124<)15c.;    raw   or   burnt    Umber.    Ili^l4c. 

Petrikleiim  Pruiluetn — Strenuous  efforts  are  made  by  pro- 
ducers in  all  the  existing  oil  fields  to  Increase  the  produc- 
tion and  to  extend  operations.  These  operations  have  not 
been    especially    successful. 

Quotations  for  crude  oil  at  the  wells  are  firm  but  un- 
changed from  last  month  as  follows:  Pennsylvania  Second 
Sand  and  Tiona.  $2.50;  Mercer  black.  New  (Jastle  and  Corning. 
$2;   Illinois,   $1.30;   Kansas  and   (Jklahoraa,   SSc. 

Prices  from  tank-wagon  delivery  in  New  York  are  as  fol- 
lows: Auto  naptha  and  stove  gasoline,  21c.  per  gal.;  kerosene, 
i)c.    per    gal. 

SplrltM  Turpentine — Considerable  instability  has  been 
nuinifest  in  the  .Southern  m.arkets  and  many  rumors  have 
been  current  that  the  market  is  demoralized.  These  have 
been  denounced  in  no  uncertain  terms,  but  the  fact  remains 
that  quotations  are  lower.  Jobbers'  prices  in  New  York  are 
4()(i_«40V^c.  and  in  Savannah,   35(g)35'^c.   per  gal. 

(■|>.\Y    PRODIXTS 

Sewep  Plpe^ — Prices  have  sharply  advanced.  This  is  due 
to  an  exceptional  demand  which  continued  all  winter  and 
now  is  large.  The  heavy  call  upon  the  factories  during  the 
winter  exhausted  this  supply,  and  now  the  condition  has 
arisen  that,  though  it  is  impossible  to  fill  all  the  winter 
orders,  the  spring  orders  are  pouring  in  for  greater  quan- 
tities than  has  ever  before  been  experienced.  Discounts  ap- 
plying to  the  eastern  lists,  delivered  In  New  Yorl<.  are  as 
follows:  3-  to  24-in.  inclusive,  e0<7,  :  27-  to  30-in.,  61%,  and 
for  33-  to  36-in.,  56%.  At  those  discounts  the  net  prices  per 
foot  are  as  follows: 

SEWER    PIPE    PER    FOOT    DELIVERED    NEW    YORK 


3-in $0.0775 

4-in 0.0775 

5-in 0.124 

6-in 0.124 

8-in 0.1705 

10-in 0.248 

12-in 0.31 

15-in 0.4185 

IS-in 0.589 

Flue  LinUiKS — The  demand  is  heavy  and  prices  are  quoted 
with  a  higher  tendency.  The  discount  from  list,  delivered 
New    York,    in    carload    lots,    is    75%. 


20-in $0.6975 

21-in 0.93 

22-In 0.93 

24-in 1.0075. 

27-in 1.755 

30-in 2.145 

33-in 2.75 

36-in 3.08 


Weight    Piice 
in  lb.      per  ft. 

Weight  Price 
in  lb.     per  ft. 

4  1-ix   SV4- 
4Vixl3      • 
6      xl2      ■ 
7x7- 
SVix    SI/.- 
8li,xl3      ■ 
S'.ixlS      ■ 

-in 

■in.    ... 

■in!    '.  '.  '. 

-in!  ;;; 

■in 

14  $0,075 
20          0.1125 
22          0.125 

15  U.S75 
18          0.1125 
28           0.1625 
45          0.02225 

12xl6-in 45        $0.25 

13xl8-in 57          0.30 

14xl6-in.    ....        60          0.2725 

16xl6-in 65          0.40 

16x20-in SO          0.50 

18xlS-in 75          0.50 

Hollo' 

Quota 

n    Tile— 

tions,  f. 

-Prices  are  firm   with  a  steady  market, 
o.b.  Perth  Amboy,  N.  J.,  are  as  follows: 

Si;;o 

'  Hollow 
•    wall  tile 

— P.-ice   per   block ., 

Interior 
Size                    partition  block 

!- 

xl2xl2-in.    .....           $0,048 

xl2xl2-in 0.048 

xl2xl2-in 0.052 

6x12x12- 
8x12x12. 

-in.    .  .  . 
■in.    .  .  . 

0.084      3 

10x12x12. 

■in.    .  .  . 

0  12        6 

12x12x12- 

0.15        8 

xl2xl2-in 0.096 

RooftnK  Tile — Prices  are  steady.  The  best  grade  of  prom- 
enade roofing  tile  in  flat  bloclis  for  high-grade  roofs  is  sold 
at  $25  per  M.  for  run  of  kiln  and  $35  per  M.  for  selected.  A 
cheaper  form  of  tile  with  a  smooth  surface  may  be  had  at 
about  $12,  but  it  is  not  suitable  for  roof  gardens.  These 
prices    are   f.o.b.    New    York. 

Roofing  tile,  unglazed.  of  the  French  and  Spanish  type, 
plain,  is  sold  at  $9  per  100  sq.ft.  of  roof  surface,  f.o.b.,  New- 
York.      Glass   tiles    are    sold    at    60e.   each. 

.\.«lie8tos — Asbestos  building  felt  and  sheathing  in  less 
than  ton  lots  is  3>2C.  per  lb.  for  the  light,  weighing  from  6 
to  30  lb.  per  100  sq.ft.:  4c.  per  lb.  is  charged  for  the  heavy, 
weigliing  from   45  to  56  lb.   per  sq.ft. 

Millboard  is  made  in  standard  sheets.  40x40  in.,  and  41x40 
in.  It  varies  in  thickness  from  ,'.,  to  '/■>  in.,  and  in  weight  from 
2  to  27  lb.  per  sheet.  The  net  price  in  100-lb.  lots  is  5c. 
per  lb. 

Transite,  asbestos  wood,  used  for  fireproofing,  ventilators 
and  smoke  jacks,  comes  in  standard  sheets,  36x48  in.  42x48 
in.  and  42x96  in.  The  prices,  f.o.b.  factory,  Nashua,  N.  H.,  are 
as    follo"ws: 


14 -in. 
1^'.  -in. 
%-in. 
I'n-in. 
V4-in. 
A -in. 
%-in. 


1%-in 10 

H4-in '■" 

ia4-in 

2-in 


V/eight. 

pounds 

Price 

1 

$0.08 

l\i 

0.12 

2 

0.16 

21* 

0.20 

3 

0.28 

3\i 

0.28 

4 

0.32 

4IA 

0.36 

5 

0.40 

6 

0.44 

7 

0.48 

8 

0.52 

10 

0.56 

12 

0.64 

16 

0.72 

16 

0.80 
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Engineering  News.      +Denotes   contract   awarded.      The 


R.VIliWAYS 

Rhode  Island — Southern  New  England  Ry. — The  contract 
between  this  company  and  the  O'Brien  Construction  Co. 
has  been  canceled  by  agreement.  A  settlement  has  been 
reached,  and  the  company  will  remove  its  entire  plant  from 
the  right-of-way  as  soon  as  possible.  Inability  to  finance  the 
undertaking,  it  is  reported,  is  given  by  John  S.  Murdcck, 
A'ice-Pres.  of  the  railway,  as  the  cause  of  discontinuing  the 
work. 

Connecticut — Westchester  &  Northern  R.R. — (New  York 
Central  Lines) — This  company  has  been  authorized  by  the 
State  Legislature  to  construct  and  operate  its  proposed  line 
from  White  Plains.  N.  Y.,  to  Danbury,  Conn.  The  company 
has  a  charter  in  New  York  and  did  not  apply  for  a  Connecti- 
cut charter,  but  for  the  right  to  build  and  operate.  G.  W. 
Kittredge,    New    York,    is   Ch.    Engr. 

!Vew  York — Geneva,  Seneca  Falls  &  Auburn  R.R. — This 
company,  organized  to  take  over  the  properties  of  the  Geneva 
&  Auburn  Ry.  Co.,  has  been  incorporated  with  a  capital  of 
$450,000.  The  road  runs  from  Geneva  to  Cayuga  Lake  Park, 
passing  through  Waterloo  and  Seneca  Falls.  N.  Y.  The  office 
of  the  company  will  be  located  at  Seneca  Falls. 

New  JetneT — New  Jersey  &  Pennsylvania  R.R.  and  Mor- 
ristown  &  Erie  R.R. — It  is  planned  to  use  these  companies 
to  form  a  connection  between  the  Erie  R.R.  and  the  Central 
R.R.  of  New  Jersey.  The  former  road  extends  from  White- 
house  to  Watnong,  at  Morristown.  The  latter  extends  from 
Essex  Fells  terminus  of  the  Erie  R.R.  to  Morristown.  The 
plans    call    for    the    expenditure    of    about    $2,500,000. 

Pennaylvania — Philadelphia  S:  Reading  Ry. — This  com- 
pany, it  is  reported,  has  approved  plans  for  improvements 
which  will  involve  an  expenditure  of  several  million  dollars, 
including  the  construction  of  the  elevated  extension  from 
16th  St.,  Philadelphia,  to  Mansyunk  and  a  new  line  to  Roy- 
ersford  for  third  track.  W.  Hunter,  Philadelphia,  is  Ch. 
Engr. 

Florida — Bradentown,  Manatee  &  Arcadia  R.R. — This  com- 
pany is  considering  the  construction  of  a  line,  it  is  reported, 
from  Bradentown,  Fla.,  southeast  via  Manatee  to  Arcadia, 
about  55  miles.  Construction  work  will  be  started  soon.  A. 
W.  Jones,  Augusta,  Ga.,  is  Interested.     Noted  May  29. 

Miami  &  South  Florida  R.R. — This  ctnipany  has  applied 
for  a  charter  for  the  construction  of  a  lin-  from  Palm  Beach, 
Fla.,  south  via  Miami,  and  Homestead  to  Detroit,  about  100 
miles.  The  company  will  have  a  capital  of  $500,000.  H.  C. 
Roome,  Miami,  Fla.,  is  Pres. 

Tampa  &  Gulf  Coast  Ry. — This  company  has  sold  $750,000 
of  bonds  for  the  extension  of  its  proposed  line  to  St.  Peters- 
burg and  other  points.  Construction  work  will  begin  at 
once. 

Alabama — Pensacola,  New  Orleans  &  Mobile  R.R. — This 
company  has  decided  to  spend  $350,000  for  extensions  and 
improvements  to  Its  line.  Henry  McLaughlin  is  Pres.,  Pensa- 
cola.   Fla. 

LonlHlana — Louisiana  Sawmill  Co. — This  company,  it  is  re- 
ported, has  awarded  contracts  for  ihe  construction  of  a  stand- 
ard-gage lumber  railroad  12  miles  long  to  connect  its  mill  at 
Glenmora,    La.,    with    timber    holdings. 

MIUHlniilppI — Corinth  &  Northwestern  Rv. — This  company 
has  been  granted  a  charter  for  the  construction  of  its  pro- 
posed line  from  Corinth,  Miss.,  northea.st  to  the  Tennessee 
River  at  or  near  Hamburg,  Tenn..  about  18  miles.  Clopton 
Thomas   Is  interested.     Noted   May   29.  ^'"ijucii 

Kentnckjr— Long  Fork  R.R.— It  is  reported  that  the  Balti- 
more &  Ohio  R.R.  Co.  has  secured  the  charter  of  this  company, 
which  owns  a  right-of-way  for  a  railroad  on  the  left  fork  of 
in'A^nf^  f'reck,  which,  when  constructed,  will  develop  about 
100000  acres  of  coal  lands  owned  by  the  Rlkhorn  Fuel  Co 
and  from  6000  to  (jOOO  acres  own.d  by  thi-  Milwaukee  Coal  & 
Gas    Co.      F.    L.    Stuart,    Baltimore,    Md.,    is    Ch.    Engr.    B.    &    O. 

.„iP''u"~?®'rK"'  Toledo  &  Ironton  R.R.— This  company  has 
sold  Its  Southern  Ohio  Division  to  Daniel  B.  Murray  and 
Herman   J.   Schumacher,   New   York,   for   $1,550,000. 

Wlaronaln — Chicago,     Milwaukee      &     St.     Paul     Ry This 

company.  It  Is  reported,  will  start  work,  June  15.  on  the 
elevation  of  Its  tracks  from  KInnlcklnnIc  Ave.  to  Fowler  St 
It  Is  estimated  that  the  work  will  cost  In  all  about  $20 - 
000.000.     C.  F.  Loweth.  Chicago,   HI..  Is  Ch.  Engr 

Minneapolis,  M.rrlll  &  .Marinette  Ry.— This  company  has 
filed  Incorporation  papers  for  the  construction  of  a  rail- 
road fr.,m  Antlgo,  Win.,  to  Prentice  Junction,  a  distance 
of  about  75  miles.  Capital.  $400,000.  The  incorporators  are- 
ii'Jf  J^"r-''''-  •'"S."  u''*^^?/'  ^,N  An.Mon.  A.  R.  Melson,  A.  H. 
Wright,  George  T.  Harding.  Herman  Meyer.  E.  S.  King,  F  W 
Peterman,    and    Christ    Solum,  'all    of 

+KanHaM— Anthony  &  Northern  Rv. — This  romnanv  has 
nwarded  the  contract  to  AHRRNATHY  &  DAVIS  for  wo?k 
five  mlleg,     n.  L,  Hutchinson,  Kan.,  Is  Ch.  Engr, 

ArkaniiB«---Port  Smith,  Sublaco  &  Eastern  Ry,— This  com- 
pany Is  coriKlderlng  the  construction  of  an  extension  of  Hs 
line  from  Hcranton  In  an  enslerly  direction  to  Dardim-lln 
Ark.,  a  diatanco   of  about  26  miles.     ""'-^"°"    ^''    "ardanelle. 


De  Queen  &  Eastern  R.R. — This  company  is  considering 
the  construction  of  an  extension  from  Dierlfs  to  Daisy,  Ark., 
about  eight  miles,  to  connect  with  the  Prescott  &  Northwest- 
ern R.R.     Hans  Dierks,  Kansas  City,  Mo.,  is  Pres. 

Texas — Temple,  Northwestern  &  Gulf  Ry. — This  company 
has  been  incorporated  with  a  capital  of  $100,000  for  the  con- 
struction of  a  line  from  Temple,  Bell  County,  in  a  north- 
westerly direction,  through  the  counties  of  Bell,  Hamilton, 
Coryell,  Comanche  and  Erath  to  the  city  of  Dublin,  Tex.,  a 
distance  of  about  100  miles.  The  principal  office  of  the  com- 
pany will  be  at  Temple.  The  following  are  the  incorpor- 
ators: John  H.  Thompson,  Houston;  James  F.  Sadler,  Jr., 
Houston;  A.  S.  Vandevoort,  Houston;  J.  R.  Thompson,  Hous- 
ton; R.  O.  Paires,  Houston;  W.  P.  McGreger,  Temple;  J.  H. 
McGregor,  Temple,  and  William  A.  Vinson,  Houston.  It  is 
expected  that  the  new  company  will  take  over  the  property 
and  assets  of  the  present  Temple  &  Northwestern  Ry.,  a 
portion  of  the  road  having  already  been  built,  and  extend  it 
to  the  destination  fixed  in  the  charter  of  the  Temple.  North- 
"western    &    Gulf    Ry. 

Oklahoma — Muskogee  &  Missouri  Pacific  Connecting  R.R. — 
This  company  is  having  surveys  made  for  the  construction  of 
its  proposed  line.  C.  N.  Haskell,  Muskogee,  Okla.,  is  Pres. 
Colorado — Montezuma,  San  Juan  &  Southern  R.R. — This 
company  has  been  organized  for  the  purpose  of  constructing 
a  new  railroad  from  near  Dolores,  Colo.,  to  Wheatland,  N.  M. 
The   company   will   have  a   capital    of   $4,000,000. 

Mew  Mexico — Montezuma,  San  Juan  &  Southern  R.R. — See 
item  under  Colorado. 

+New  Mexico — El  Paso.  Southwestern  Ry. — This  company 
has  awarded  the  contract  for  the  construction  of  its  proposed 
line  from  Whitewater  to  Tyrone,  N.  M.,  to  CHADWICK  & 
DEYO,   Tucson,   Ariz. 

AVashington — Spokane  &  British  Columbia  Rv. — This  com- 
pany is  having  surveys  made  for  the  construction  of  its  pro- 
posed new  line.     E.   C.  Clark,  Spokane,  Wash.,  is  interested. 

Ontario — Toronto,  Hamilton  &  Buffalo  Ry. — This  company 
has  received  bids  for  16 V^  miles  of  track  work  between  Wel- 
land,  Ont..  and  Smithville.  R.  L.  Latham,  Hamilton,  Ont.,  in 
Ch.    Engr. 

Manitoba — Brule  Lake  R.R. — This  company  is  making  sur- 
veys and  work  will  begin  soon  on  the  construction  of  a  rail- 
road from  a  point  on  the  Grand  Trunk  Pacific  Rv.,  east  of" 
Brule  Lake  at  Mile  996  we.'5t  of  Winnipeg,  Man.,"  north  six 
miles  to  the  property  of  the  North  Alberta  Coal  Co.  James 
McEvoy    is    Ch.    Engr.,    Toronto,    Ont. 

+Brltish  Columbia — Canadian  Pacific  Rv. — This  company 
has  awarded  to  the  GRANT-S.VIITH-McDONALD  CO.,  contracts 
for  double-track  work  as  follows:  Revelstoke  to  Taft,  West- 
more  to  Kamloops  and  Kamloops  to  Tranguille.  about  55 
miles.  Bids  were  opened  Mav  10,  by  P.  F.  Busteed  Engr. 
Grade  Revision,  Kamloops,   B.  C. 

BrltlMh  Columbia— Atlin  Ry. — This  company  has  applied 
for  a  charter  for  the  construction  of  a  line  from  a  point  on 
the  southern  end  of  Atlin  Lake,  B.  C.  or  near  Atlin,  southerly 
to  a  point  on  the  Taku  River  at  the  international  boundary, 
ana  irom  a  point  on  that  line  easterly  to  the  southern  end  of 
leslin  Lake.     Smith  &  Johnston,  Ottawa,  Ont.,  are  interested. 

ELECTRIC    RAILAVAY.S 

Norwich,  Conn. — The  Short  Line  Electric  Ry.  Co.  is  plan- 
ning to  start  work  soon  on  the  construction  of  an  extension 
of    Its   line    to    Old   Saybrook. 

Hornell,  N.Y;— -Preliminary  arrangements  are  being  made 
by  the  Hornell  Traction  Co.  for  the  extension  of  its  line  to 
the  Country  Club.  D.  A.  Proctor,  Hornell,  is  Gen.  Mgr.  and 
Pur.    Agt. 

Loekport.  N.  Y.— The  Inte.national  Ry.  Co.  is  considering 
plans  for  double-tracking  Its  line  from  Lockport  to  North 
Tonawanda,    about    12    miles.    T.    W.    Wilson,    Buffalo,    is    Gen. 

Middleport,  N.  Y — The  Buffalo,  Lockport  &  Rochester  Rv. 
tn  iJfrfi'r"  T"'^T*"lf  double-tracking  its  line  from  Lockport 
to  Middleport.     J.   H.   Cain,   Rochester,  is  Gen   Supt. 

u  .f^,?,*".''"  '''"li,"'  '^.•:  "^^--rThe  extension  of  Its  line  to  Auburn 
IS  under  consideration  by  the  Geneva   &  Auburn  Ry  .  Co. 

cnnnl'^^llr.'r""'?,^  I'enn.—The  Philadelphia  Rapid  Transit  Co. 
contemplates  the  extension  of  several  of  its  lines  in  Phila- 
delphia.    M.   P,   Ryan.   820   Dauphin   St.,    Philadelphia,   is   Supt. 

ln^rn^'"/^'A"V '^^•~r.r''*5^  'i''^'  '"''"R'  considered  by  the  Cov- 
th?,o    „n    '^1^"^'^    «t-    Ry-    <"o.    for    the    electrification    of    Its 

Covingul'n'i'ls  G.'n."  Mgr.   "'^   '°   ^"'"'"^   ^°""^^^-      ^-    ^-    °"'""' 

i1n»''rA'S"2a:,„J!^"T"''l''"^.^*''^  being  considered  by  C,  S.  Mad- 
In  Jackson  ^^  construction  of  an  electric  railway 

Co  "hnT'cffm?,^;  'J'"— The  Birmingham  &  Chattanooga  Ry. 
conMV?m.H?  "'  'V'V;'  ''"'•■^'■y«  »'><!  will  soon  start  work  on  the 
ml nJh.  i\     "^    '*'i> ']4'^''f\""'l    eh.ctric   railway    to   connect   Blr- 

W  Short ;.i;M-  ^I"^  fhiittanooga,  Tenn.,  about  147  miles.  W. 
V*.  hhorlrldge,   Birmingham.   Is  Secy. 

T  r"n^.T,'t])  iV"-:rZ^''  p"""f"  has  granted  a  franchise  to 
Norwood!  construct  and  operate  an  electric  railway  In 
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Jiomrrurt,  Ky. — riollmlnary  arran^i'mcnts  ari'  bi-lriK  miido 
by  the  Unitud  Water,  ljlBht,&  TraL-tioii  (Jo,  for  the  curiBtruc- 
tlim  of  a  six-iuUi;  extension  from  Somi-rset  to  Burnsldc. 
Nottd  Mar.  27. 

Ili'vorly,  Ohio — The  Parkersburg,  Mariett.t  &  Interurban 
Kv.  Co.  haa  startid  surveys  for  the  eonslruetlon  of  its  pro- 
po.sed  extension  from  lieverly  to  MeConnellsvllle,  about  15 
miles.  H.  11.  Areher,  Tarliersburt;-,  VV.  Va.,  is  Gen.  Mfc'r.  and 
Vur.    Agt. 

Frrmont,  Ohio — The  Fostorla  &  Fremont  Electric  Ry.  Co. 
contemplates  the  extension  of  its  line  from  Fremont  to  Port 
Clinton.      J.    D.   McDonnell,    Fostorla,    is   Gen   Mgr. 

tiuleMburs  ,111. — The  Peoria,  Canton  &  Galesburg  Ry.  Co. 
lias  applied  to  the  City  Council  for  a  franchise  to  construct 
and   operate    an   electric   railway    in   Galesburfj. 

I'lixtun,  III — The  Kanltakee  &  Urbana  Traction  Co.  has 
completed  surveys  for  the  extension  of  its  line  from  Rantoul 
to   Paxton,   about   lU   miles.     C.  J.   Hays,  Urbana,   is  Ch.   Engr. 

Peoria,  III. — The  Peoria,  Galesburg  &  Western  Ry.  Co.  has 
been  incorporated  to  construct  and  operate  an  electric  rail- 
way from  I'eoria  to  Galesburg.  The  incorporators  are  Wil- 
liam T.  Irwin,  Clifford  Ireland,  John  VV.  McDowell,  Willian 
M.  Allen  and  George  J.  Jobst,  all  of  Peoria. 

Ilettrndorf,  lonn — Plans  are  being  prepared  by  the  Tri- 
City  Ry.  Co.  for  the  construction  of  an  electric  railway  on 
State  St..  in  Bettendorf.  J.  G.  Huntoon,  Davenport,  is  Vice- 
Pres.  and  Gen.  Mgr. 

lonn  Cl«y,  Iowa — The  Eastern  Ry.  Co.  has  completed  pre- 
liminary surveys  for  the  construction  of  an  electric  arilway 
to  connect  Iowa  City  and  Muscatine.  J.  D.  Wardle,  Cedar 
Rapids,  is  Ch.  Engr. 

Alexandria.  Minu. — The  Electric  Short  Line  Ry.  Co.  is  con- 
sidering plans  for  the  extension  of  its  line  from  Alexandria 
to  Glenwood. 

Duliith,  Minu. — Plans  are  being  prepared  by  the  Inter- 
state Traction  Co.  for  the  improvement  and  extension  of  its 
electric  railway  in  Duluth.  Charles  B.  Dunn,  Dluuth,  is  Gen. 
Mgr.    and    Pur.   Agt. 

ArkanHnN  City,  Kan, — Preliminary  arrangements  are  being 
made  by  the  Interstate  Traction  Co.  for  the  construction  of 
an  interurban  railway  to  connect  Arka  sas  Citv.  Kan.,  and 
Enid.  Okla.     S.   K.  Titus,  Arkansas  City,  is  Ch.   Engr. 

.VtehlNon,  Kan. — A  company  is  being  organized  at  Atchi- 
son for  the  pui'pose  of  constructing  an  electric  railway  to 
connect  Atchison,  Hiawatha,  Efffflngham.  Kennekuk,  Willis 
and  Banker. 

Topeka,  Kan. — Plans  are  being  considered  bv  the  Topeka 
Ry.  Co.  for  an  expenditure  of  $45,000  for  the  extension  of  its 
West  10th  St.  line  to  Gage  Park.  A.  M.  Patton,  Topeka,  is 
Gen.    Supt. 

lilnooln,  Neb. — A  franchise  has  been  granted  to  the  Lin- 
coln Traction  Co.  for  the  extension  of  its  10th  St.  line  in  Lin- 
coln.  F.   H.   Brooks.  Lincoln,  is  Gen.    Supt.   and  Pur.   Agt. 

Devil's  Lake,  N.  D The  Devil's  Lake  &  Chautauqua  Elec- 
tric Ry.  Co.  has  been  incorporated  to  construct  and  operate 
an  electric  railway  from  Devil's  Lake  to  Chatauqua.  The 
incorporators  are  W.  E.  Hocking,  W.  H.  Horton  and  C.  A. 
Stotair.   all   of  Devil's   Lake. 

Little  Rock,  Ark. — The  City  Council  has  granted  a  fran- 
chise for  a  period  of  50  years  to  the  Little  Rock,  Pine  Bluff 
&  Eastern  Traction  Co.  to  construct  and  operate  an  elec- 
tric  railway    in  Little  Rock. 

El  PaNo,  Tex. — Plans  are  being  prepared  by  the  El  Paso 
Electric  Ry.  Co.  for  the  extension  of  its  lines  in  El  Paso. 
H.    S.    Potter,    El   Paso,    is  Gen.    Supt. 

Portland,    Ore. — The    Portland    Ry..    Light    &    Power    Co.    is 

preparing   to    lay    two    miles    of    new    track    in    the    Woodstock 
District.     P.   W.  Hild.   Portland,  is  Gen.  Mgr. 

The  .Sumpter  'Valley  Ry.  is  preparing  to  lay  SVz  miles  of 
new  rail  on  its  line  where  needed.  Guy  L.  Anderson  is  Gen. 
Mgr. 

Fresno.  CalK. — The  Fresno  Traction  Co.  is  considering 
plans  for  the  construction  of  an  electric  railway  from  Biola 
to   Muscatel,    about    nine    miles.      P.    W.    Webster    is    Gen.    Mgr. 

Los  .Vneeles.  Calif. — Preliminary  arrangements  are  being 
made  by  the  Pacific  Electric  Ry.  Co.  for  the  extension  of  its 
Hollywood  line  in  Los  Angeles.  J.  McMillan.  Los  Angeles,  is 
Gen.    Mgr. 

Modesto.  Calif. — The  Tidewater  &  Southern  Ry.  Co.  will 
receive  bids  soon  for  an  extension  of  the  line  to  Turlock.  a 
distance  of  about  10  miles.  J.  H.  Wallace,  Stockton,  is  Ch. 
Engr. 

San  Jose,  Calif. — The  Peninsular  Ry.  Co.  has  applied  for 
permission  to  extend  its  lines  in  San  Jose.  F.  E.  Chapin,  San 
Jose,    is    Gen.    Mgr.    and   Pur.    Agt. 

Berlin,  Ont. — The  Berlin  &  Waterloo  St.  Ry.  Co.  has  been 
petitioned  to  double-track  its  line  from  Wellington  St.  to  the 
Waterloo    boundary    line.      'V.    S.    Mclntyre.    Berlin,    is   Supt. 

'Winnipeg,  Man. — Plans  are  being  considered  by  the  Win- 
nipeg Electric  Rv.  Co.  for  the  construction  of  about  14  miles 
of  new  track.  'Wilfred  Phillips,  Winnipeg,  is  Gen.  Mgr.  and 
Ch.    Engr. 

Burnhay,  B.  C. — Plans  are  being  considered  by  the  British 
Columbia  Electric  Rv.  Co.  for  the  extension  of  its  line  to 
Port  Moodv,  about  six  miles,  and  for  the  extension  of  its 
"Vancouver '  line  to  Burnaby.  R.  H.  Sperling,  Vancouver,  is 
Gen.  Mgr. 

LIGHT,    HE.\T    .\ND    PO'W'ER 

Camhrldge.  Mass Plans  are  being  considered  by  the  Cam- 
bridge Gas,  Electric  Light  &  Power  Co.  for  the  improvement 
of  its  power  plant  and  the  construction  of  an  18  mile  trans- 
mission line.     G.  Lobo  is   Secy. 

Medforil.  Mass.^Bids  will  be  r9ceived  at  the  office  of  the 
Mavor  until  June  9  for  the  installation  of  electric  apparatus 
in  the  annex  to  the  High  Sch-icd.  Chas.  S.  Taylor  is  Mayor. 
Richard  D.  Kimball  Co.,  6  Beacon  St.,  Boston,  .'s  Engr. 


urded  111.-  contract  for  the  impi(n'i:nii;iit  of  ItH  gas  jilant 
to   the  RITEll-CONLI'IV   CO.,  Pltt.Hburgh,   Penn.,   at   .?21fl  270. 

Kingston,  U.  l.-.|!i<ls  will  Ijc  lecelv.a  by  the  State  Hoard 
of  Control  and  Supply,  Room  18  Stale  tfouse,  I'rovldenco, 
until  10  .a.m.,  Juue  I'J,  for  maki.-ig  addltionu  to  the  power 
plant  at  Rhode  Inland  State  College  aH  Ki»g«lon.  William 
A.   Schofleld   is  Chn. 

Waterhiir^,  Conn. — The  Waterbiiry  Farrell  Foundry  &  Ma- 
chine Co.  wiil  build  a  power  plant  In  connection  with  its 
estalilishment. 

KoeheMter,  N.  Y. — The  Rochester  Ry.  &  Light  Co.  contem- 
plates thi'  construction  of  a  new  power  station  on  tlie  river 
Hats    in    Rochester. 

+Chathani,  N.  J. — The  Common  Council  has  awarded  the 
following  contracts  for  additions  to  the  municipal  electric- 
light  and  water  plant  on  bids  recently  received;  One  100-kw. 
turbo-generator  unit,  $4612;  one  75-kw.,  2300-volt,  three- 
phase  generator  and  exciter,  $1328,  and  one'  switchboard  com- 
pleti-,  $1786  (total  for  three  items.  $7336)  to  the  FoRT 
VVAYNE  ELECTRIC  \\'(JRK.S;  on.'  500.000-gal.,  motor-driven 
pump,  $1245,  and  on.-  15ii-iip.  condenser.  $723  (total  for  two 
Items  $1U6S);  to  the  MA.XISTEE  IKON  WORKING  CO.;  radial 
brick  chimney,  $1433,  to  the  HEINE  CO.,  New  York;  industrial 
railway,  complete  with  charging  car  and  scales,  $325,  to 
ERNEST  WEINER  CO.  Contract  for  building  alterations  to 
the  plant,  awarded  to  STULL  &  PHILHOWER,  Madison,  N.  J., 
at  $1790.     Noted  May  8. 

Trenton,  N.  J. — The  Board  of  Fr.-eholdcr.i  iias  granted  the 
New  Jersey  Northern  Gas  Co.  permission  to  >.^y  n.-w  gas 
mains  on  county  roads  between  Pennington  and  Hopewell. 
The  Board  has  also  granted  the  Public  Service  (las  Co.  per- 
mission to  lay  a  new  line  on  LaAfrenc-ville  Road. 

Erie,  Penn. — Plans  are  being  considered  by  the  City  Coun- 
cil for  substituting  electricity  for  gas  in  the  present  street- 
lighting   system. 

+  Pillailelpila,  Penn. — The  contract  for  the  construction  of 
a  power  plant  at  North  American  and  Somerset  Sts.,  for  the 
E.  F.  Hougleton  Co.,  has  been  awardede  to  HEWITT  &  RICE, 
Philadelphia,    at    $6000. 

+  V'ardley,  Penn. — The  Philadelphia  &  Reading  Ry.  Co.  has 
awarded  a  contract  to  FRED  A.  HAVENS  &  CO..  for  the 
erection    of    a    new    power    house    and    pump    house    here. 

Brunswick,  Mel. — The  construction  of  a  power  station  and 
distributing  system  in  Brunswick  is  contemplated  by  the 
Harper's  Ferry  Electric  Light  &  Power  Co. 

Broadwater.  Va. — Press  reports  state  that  the  proposition 
to  issue  $25,000  of  bonds  for  the  construction  of  a  municipal 
electric-light    plant,    is    under    consideration. 

Clifton  Forge,  Va. — The  Virginia-Western  Power  Co.  has 
been  incorporated  with  W.  G.  Mathews.  Pres.,  and  proposes  to 
take  control  of  the  Virginia-Western  Electric  Co.,  Rockbridge 
Power  Corporation,  Covington  Light  &  Power  Co.,  and  Buena 
Vista  Light  &  Power  Co..  ami  has  ordered  $150,000  bond  issue 
for  additional  improvements  and  the  erection  of  a  hydro- 
electric   plant. 

Grundy,  Vo. — E.  E.  Smith  is  interested  in  the  organization 
of  a  company  for  the  purpose  of  constructing  an  electric-light 
plant   at  Grundy. 

+Loekhart,  S.  C. — The  contract  for  the  construction  of  a 
dam.  1500  ft.  long  and  14  ft.  high,  across  the  Broad  River 
for  the  Lockhart  Power  Co..  has  been  awarded  to  WILLARD 
BOGGS    &    CO.,    Spartanburg,    at    $150,000. 

Jefferson,  Ga. — See    item    under   Water   Supply — Irrigation. 

Birmingham,  Ala. — The  Kelley  Co.  is  considering  plans  for 
the  construction  of  an  electric  power  plant  to  furnish  elec- 
tricity for  its  proposed  railway.  Estimated  cost,  $250,000. 
W.   E.   Kelley   is   Mgr. 

Monterey,  Tenn. — Preliminary  arrangements  are  being 
made  by  the  Monterey  Fruit  &  Vegetable  Association  for  the 
construction  of  an  electric-light  plant  to  cost  $10,000.  G.  N. 
Welch   and  J.   T.   Price  are   interested. 

Middlesboro.  Ky. — The  Board  of  Trade  has  taken  up  the 
project  of  building  a  central  power  plant  in  that  vicinity 
for  the  service  of  coal  mines  and  other  industries,  and  is 
negotiating  with  the  Stone  &  Webster  Engineering  Cor- 
poration,   Boston.   Mass..   for   the   construction   of    the   plant. 

Roekport,  Ky. — The  Rockport  Coal  Co.  has  been  granted  a 
franchise  to  construct  and  operate  an  electric-light  plant  and 
water  system  in  Rockport.     H.  L.  Tucker  is  Pres.  an(3  Mgr. 

Cincinnati,  Ohio — See   item   under  Buildings. 

Cleveland,  Ohio — The  construction  of  a  municipal  heating 
plant,  to  cost  $10,000.  is  under  consideration.  W.  J.  Spring- 
born    is    Dir.    Pub.    Ser. 

Tell  City,  Ind. — The  contract  for  the  installation  of  an 
electric-light  system  in  Tell  City  has  been  awarded  to  the 
KOLLKER    ELECTRIC    CO.,    Evansville,    Ind..    at    about    $5000. 

+Colunibns,  Ohio — The  contract  for  the  installation  of  an 
electric-light  plant  in  the  Neill  House  has  been  awarded  to  the 
McKEEVER   ELECTRIC   CO..    at   $40,000. 

Sandusky,  Ohio — At  an  election  to  be  held  July  1  the 
proposition  to  issue  $200,000  of  bonds  for  the  construction  of 
a  municipal  electric-light  plant  will  be  submitted  to  the 
voters. 

+  Centerville,  Ind. — The  contract  for  the  construction  of 
an  electric-light  plant  has  been  awarded  to  the  RICHMOND 
ELECTRIC   CO..   Richmond,   at  about   $6ti00. 

.\drtan,  Mieh. — Plans  are  being  considered  by  the  Town 
Council  for  the  installation  of  additional  equipment  in  the 
municipal  electric-light  plant.     T.   W.  Newell  is  Supt. 

Detroit,  Mich. — Bids  will  be  received  by  the  city  until  June 
10  for  the  installation  of  additional  equipment  in  the  munici- 
pal  electric-light  plant.      Frank  H.   Misterky   Is   Supt. 

+Kalamazoo.  Mich. — According  to  press  reports,  the  con- 
tract for  the  construction  of  a  municipal  power  and  electric- 
light  plant  has  been  awarded  to  the  CODDINGTON  ENGI- 
NEERING  CO..    Milwaukee,    Wis.,    at    $29,100. 

Onsted,  Mieh. — The  installation  of  an  electric-lyight  sys- 
tem is  under  consideration.     W.  F.  Morrill  is  interested. 
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Orld,  Mich. — At  a  recent  election  the  citizens  voted  to  issue 
?60ft0  of  bonds  for  the  improyejnent,  or  ,  t^e  ,mur|«Cipal,  e;t?c- 
tUc-Hgrht  iJlant. 

St.  JobnH,  Mich. — Plans  are  being  prepared  for  the  con- 
struction of  a  new  gas   plant  at  St.  Johns. 

Chicairo,  111. — Pr<;ss  reports  state  that  the  J-inance.  Com- 
mittee of  the  City  Council  has  voted  to  authorize  an  expendi- 
ture of  $4,000,000,  for  the  extension  of  the  ornamental  street- 
lighting  system. 

Elgin,  111. — Plans  are  being  considered  for  the  installation 
of  an  ornamental  lighting  system  on  South  State  bt.  W. 
Plummer  and  R.   H.   Howard  are   interested. 

HoopcHton,  III. — The  City  Council  is  considering  the  propo- 
sition to  take  over  the  lower  plant  of  the  Hoopeston  Gas  & 
Electric  Co.  It  is  understood  that  improvements  will  be  made 
to   the  plant. 

Richmond,  lU. — The  Public  Service  Co.  of  Northern  Illinois 
has  been  granted  a  franchise  to  construct  and  operate  an 
electric-light  system  in  Richmond.  George  H.  Lukes.  Chicago, 
is  Gen.  Supt. 

Superior,  Witt. — The  Superior  Water.  Light  &  Power  Co.  is 
considering  plans  for  the  improvement  of  its  plant  and  sys- 
tem.     W.    H.    Winslow,    Superior,    is  Vice-Pres.    and   Gen.    Mgr. 

.\ndnbon,  lona — The  Audubon  County  Electric  Co.  contem- 

f plates  the  extension  of  its  transmission  line  and  the  instal- 
ation  of  additional  equipment  in  Its  power  plant.  R.  E.  ^\  le- 
land  is  Mgr. 

Cedar  Fallx,  lona — Plans  are  being  prepared  by  Clark  H. 
Streeter.  City  Engr..  for  the  construction  of  the  proposed 
municipal    electric-light   plant. 

Oeeorah.  lona — Plans  are  being  prepared  by  the  Inter- 
state Power  Co.  for  the  construction  of  a  central-power  plant. 
G.   W.   Welch  is  Elec.   Engr. 

Lanier,  lona — The  installation  of  an  electric-light  system 
in   Lawler  is  under  consideration. 

SiKourner,  lona — Plans  are  being  prepared  by  the  Sigour- 
ney  Electric  Light,  Heat  &  Power  Co.  for  the  improvement  of 
its  power  plant.  R.  L.  Van  Meter,  Sigourney,  is  Mgr.  and 
Supt. 

SloBX  city.  lona^The  Sioux  City  Service  Co.  contemplates 
an  expenditure  of  $100,000  for  the  improvement  of  its  power 
plant  at  Second  and  Water  Sts.     E.  L.  Kirk,  Sioux  City,  is  Mgr. 

Spenrer,  lona — Extensive  improvements  to  the  municipal 
electric-light    plant    are    under    consideration. 

Dolath.  Mlna. — Plans  are  being  considered  by  the  Great 
Northern  Power  Co.  for  an  expenditure  of  $300,000.  for  the 
installation   of  additional  equipment   in    its  power  plant. 

Starbuck,  Minn. — The  Town  Council  contemplates  the  in- 
stallation of  additional  equipment  in  the  municipal  electric- 
light  plant.     \.  H    Droyer  is  Supt.   Electric-light  Dept. 

.%tklna«B,  Neb. — Plans  arc  being  considered  by  .1.  Skredla 
&  .Sons,  owners  of  the  local  electric-light  plant,  for  the  in- 
stallation   of  additional    equipment. 

Falrbnry,  Neb. — The  installation  of  a  street-lighting  and 
power  system  is  under  consideration.  G.  D.  Meyers  is  Supt. 
of   the   municipal   electric-light   plant. 

Silver  Creek,  Neb. — Bonds  for  $16,000  have  been  voted  for 
the  construction  of  an  electric-light  plant  and  water  system. 
D.  F.   Davis  is  Village  Clk. 

Wllber.  Neb. — Bonds  for  $12,000  for  the  reconstruction  of 
the   electric-light   system    were    voted   at   a    recent   election. 

^VaMblnifton,  .Mo. — Plans  are  being  considered  by  the  Miss- 
issippi River  Power  Distributing  Co.,  for  the  extension  of  a 
transmission  line   from   Washington   to  St.   Louis. 

.\tklna.  .\rk. — L.  L,  Evans  and  W.  H.  Jones  are  interested 
In  the  organization  of  a  company  for  the  purpose  of  con- 
structing an  electric-light   plant  at   Atkins. 

HateHTllle,  .*rk. — Plans  are  being  considered  by  the  Com- 
missionTS  of  the  Water  and  Electric  Plant,  for  the  con- 
struction of  a  new  power  plant.     W.  H.  Walkup  is  Supt. 

Floreavllle,  Tex. — Preliminary  arrangements  are  being 
made  by  the  H.  B.  Harmon  and  O.  A.  .Sims,  of  Ueeville.  Tex., 
for  the  construction  of  a  $15,000  electric-light  plant  at  Flores- 
vllle.      Noted   May   8. 

Franklin,  Tex — The  City  Commission  Is  considering  the 
plans  for  the  purchase  of  the  local  electric-light  and  water- 
works plants.  If  the  transaction  is  consummated  bonds  will 
be  Issued  for  enlarging  and  otherwise  improving  the  property. 

Petrolla.  Tex — The  Lone  Star  Gas  Co.  will  construct  a 
natural-gas  pipe  line  from  Petrolia  to  Burkburnett  and 
Electra.  thence  northwest  along  the  Fort  Worth  and  Denver 
City  R.R.  to  Amarillo.  Natural  gas  distributing  systems  will 
be  laid  In  a  number  of  towns  reached  bv  the  main  Dioe  line. 
More  than  300  miles  of  pipe  will   b.>  laid.' 

MeKOlB.  Tex. —  fOfflclal) — The  Guadalupe  Water  Power  Co 
Incorporated  under  Texas  laws,  contemplates  the  en-ctlon  of 
five  or  six  reinforc  ed-concr.-te  ilams  across  the  Guadalupe 
River  In  the  vicinity  of  .Seguln,  for  the  purpose  of  generating 
electricity,  which  will  be  used  as  a  motive  power  In  a  sys- 
tem of  Interurban  Railways,  which  will  develop  a  highly 
productive  farming  section  of  Texas.  The  Interurban  Co. 
win  be  formed  In  a  short  time,  and  It  will  have  no  connection 
with  the  Guadalupi'  W.Tter  Power  Co.  The  work  Is  being 
carried  on  by  Dr.  K.  W.  Brown,  of  Orange,  W.  B.  Dunlap,  of 
Beaumont,  and  J.    H.   .Abbott,   of  .Seguln. 

+Hlntan,  Okla. — The  contract  for  the  construction  of  an 
electrlc-llght  olanl  and  water  system  has  been  awarded  to 
DON  A.   TOI.RKRT.   Ada.   Akia.     Noted   May    15. 

Colorada  Hprlnsa,  Colo. — A  company  composed  of  several 
business  me  has  been  organized  to  construct  an  electrlc-llght 
plant  to  furnish  .b  itrlclty  for  their  business  establishments 
Rsllmated   cost.    $5000.      The   Robinson    Drug   Co.    Is   Interestid. 

KnamelaiT,  Wanh.— The  Enumdaw  Water  &  Light  Co  has 
been  grnnt.-d  a  franchise  by  the  City  Council  to  construct  an 
eleclrlc-llght    iilnnl. 

+Olrnipla,  \Vaah, — The  contract  for  the  Installation  of  nn 
underground  steam-heating  system  for  H.  Porshay,  has  been 
nw.trded  lo  the  AMERICAN  DISTRICT  STEAM  CO.,  at  $50,000, 

Aatorla,    Ore. — Preliminary    plans    arc    being    prepared     by 


the  City  Engineer  for  the  installation  of  a  municipal  electric- 
light  plant.  ■  '•'' 

+  \ntioch.  Calif. — The  Great  Western  Power  Co.  has  award- 
ed Uie  contract  to  the  REARDON-CRIST  CONSTRUCTION  CO.. 
tor  the   ci/nstruction   of  substation  at  Antioch,  at   $10,773. 

Marysville.  Calll. — The  Oro  Electric  Corporation  and  the 
Great  WestS-rn  Power  Co.  have  been  granted  franchises  to 
construct  and  maintain  power  distributing  systems  within  the 
city   limits. 

+  Pasadena,  Calif. —  (Ofhcial) — Bids  were  received  by  Her- 
man Dyer,  City  Clk.,  May  13,  for  furnishing  one  water  tube 
boiler  and  a  100-ft.  stack,  40-in.  in  diameter,  as  follows: 
CH\RLES  C.  MOORE  &  CO..  $8805  (awarded  contract);  United 
Iron  Works,   $8095:  Union  Iron  Works,   $8200.     Noted  May  8. 

+  San  Francisco,  Calif. — The  contract  for  the  installation 
of  an  electric-light  svstem  at  Fort  Mason  has  been  awarded 
to  the  NEWBERRY-BENDHEIM  ELECTRIC  CO.,  of  this  city, 
at  $15,700. 

San    Francisco,   Calif The    Pacific   Gas    &   Electric   Co.    has 

applied  to  the  State  Railroad  Commission  for  permission  to 
erect  three  new  power  plants  on  the  extension  of  the  Bear 
River  in  Placer  Countv  and  to  erect  a  transmission  line  from 
the  Bear  River  power  sites  to  Nicolaus.  It  is  estimated  that 
this  construction  will  develop  35,000  hp.,  and  will  cost  $1,396,- 
000.  John  A.  Britton,  San  Francisco,  is  Vice-Pres.  and  Gen. 
Mgr. 

Taft,  Calif The  city  is  contemplating  installing,  a  munici- 
pal gas  plant. 

Berlin,  Ont. — The  Dominion  Tire  Co.  is  planning  to  install 
a  $50,000  power  plant  in  connection  with  its  new  establish- 
ment. 

Toronto.  Ont. — Bids  will  be  received  by  Adam  Beck,  Chn. 
Hydro-Electric  Power  Commission,  Continental  Life  Bldg,, 
Toronto,  until  June  16  for  the  construction  of  a  dam  and 
power  plant  at  Wasdell's  Falls,  on  the  Severn  River.  W.  W. 
Pope   is   Secy. 

\Vinnipcg,  Han. — Bids  will  be  received  by  the  Board  of 
Control  until  June  5  for  the  construction  of  an  addition  to 
the  power  station.     M.  Peterson  is  Secy,   of  the  Bd. 

BRIDGES 

irBaasor,  Maine — (Official — Bids  will  be  received  until  7 
p.m.,  June  10,  by  the  Street  Engineers,  at  the  office  of  the 
Citv  Engineer,  for  the  construction  of  two  approach  spans 
of  the  superstructure  of  the  steel  highway  bridge  over  the 
Penobscot  River,  between  Bangor  and  Brewer.  The  length  of 
the  spans  will  be  102  ft.  and  61  ft.  from  center  to  center  of 
end   bearings.      Frank   E.   Prossey   is   City   Engr. 

Manchester,  N,  H. — The  Common  Council  has  passed  a 
resolution  appropriating  $100,000  for  the  construction  of  a 
bridge  across  the  Piscataquog  River  at  Kelley  St.  Samuel  J. 
Lord  is  City  Engr.     Noted  Mar.   6. 

Boston,  MasM. — Bids  will  be  received  until  June  12,  by  the 
Department  of  Public  Works,  for  the  widening  of  the  Pleas- 
ant St.   bridge.      L.   K.   Rourke   is  Comr. 

Framlngham,  Mass. —  (Official) — The  Town  Council  has  ap- 
propriated $12,000  to  be  used  for  the  construction  of  a  bridge. 
G.  G.  Van   Valkenburgh   is  Town  Engr. 

Nen  Brnnsnick,  N.  J. — Bids  will  be  received  until  2.30  p.m.. 
June  16,  by  the  Board  of  Chosen  Freeholders,  for  the  con- 
struction of  a  concrete  bridge  over  Heards  Brook,  on  the 
Woodbridge-Metuchen  Road.  Alvin  B.  Fox,  Perth  Amboy,  is 
County   Engr. 

Reading,  Penn. — Bids  will  be  received  until  10  a.m.,  June 
11.  by  the  County  Controller,  for  the  construction  of  a  rein- 
forced-concrete  arch  and  girder  bridge,  across  the  Tulpe- 
hocken  Creek,  in  Marion  Township.  D.  K.  Hoch  is  County 
Controller. 

+Denton,  Md. —  (Official) — The  Board  of  Commissioners  of 
Caroline  County  has  awarded  a  contract  to  the  SCHERZER 
ROLLING  LIFT  BRIDGE  CO..  Chicago,  111.,  at  $10,500,  for  the 
construction  of  a  lift  bridge  over  the  Choptank  River,  on  the 
Denton-Wlllow  Road.  H.  Waldorf  is  Countv  Engr.  Noted 
May  8. 

+WaHhineton,  D.  C. — The  Commissioners  of  the  District  of 
Columbia  have  awarded  a  contract  to  CH.\RLES  H.  TOMP- 
KINS. Washington,  D.  C,  for  the  excavation  and  concrete- 
arch  masonry  in  connection  with  constructing  bridges  across 
WAtts  Branch  in  the  neighborhood  of  Deane  Ave.  and  Grant 
St.,  N.  E..  at  a  cost  of  40c.  per  cu.yd.  for  excavation  and  $6 
per  cu.yd.  for  concrete  arch  masonry. 

A  contract  has  also  been  awarded  by  the  Superintendent  ot 
the  Zoological  Park  for  the  construction  of  a  reinforced- 
concrete  bridge  over  Rock  Creek  to  W,\RREN  P.  BRENIZER 
CO.,   Washington,   D.   C,   at   $10,287.     Noted   May   29. 

Covington,     Xa (Official) — Bids     will     be     received     until 

noon,  June  7,  by  the  Circuit  Court  of  Allegheny  Countv,  for 
the  construction  of  two  concrete  and  steel  bridges.  '  Both 
will  be  built  over  Dunlap  Creek,  one  140  ft.  long  and  the 
other  50  ft.  long.  The  Childrey-Sunday  Co.,  Richmond,  are 
Engrs.- In -charge. 

Nen  CaHtle,  Va. —  (Official) — Bids  will  be  received  until 
noon,  June  9,  by  the  Circuit  Court  of  Craig  County,  for  the 
construction  of  three  concrete  bridges,  of  one  span  each.  One 
will  be  built  over  Meadow  Creek,  one  over  Sinking  Creek 
and  one  over  Harbours  Creek.  The  Chlldrey-Sunday  Co,, 
Richmond,  are   FIngrs.-in-charge. 

-^PortNBouth.  Va. — Bids  will  be  received  until  noon,  July  1, 
by  the  .Street  Committee,  for  the  following  bridge  construc- 
tion: One  relnforced-concrete  bridge  to  be  known  as  the 
"Gosport  Bridge."  on  First  St.,  about  65  ft.  wide  and  21  ft, 
span:  two  relnforci-d-concrete  culverts,  one  at  north  end  of 
Dinwiddle  St.,  about  105  ft.  long  and  about  4  ft.  diameter  and 
the  other  at  south  end  of  Dinwiddle  St.,  about  310  ft.  long 
and  about  4  ft.  diameter.     V.  O.  Cassell,  Jr.,   Is  City  Engr. 

F,dKefleld.  S.  C— Bids  will  be  received  until  11  a.m.,  June 
7,  by  the  Board  of  County  Commissioners,  for  the  construction 
of  one  steel  span  bridge,  125  ft.  long,  with  a  roadwav  of  12  ft. 
A.   A.   Edmunds  Is  Countv  ,Superv. 

+I<rxlnKton,  Ky. — The  Louisville  &  Nashville  R.R.  has 
awarded  a  contract  to  the  CENTRAL  CONSTRUCTION  CO., 
Lexington,    for   the   construction    of  a   reinforced    concrete   via- 
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diul,    iit    Lexington.      The    estlnnated    cost    is    $«.■). 000.       Noted       .Si.attl 
Mai-.    (■..  '  '  '^ 

I'IkevlIU-.  Ky The   Fiscal   Court   of   I'lke    Couhty,   a't'Pike- 

ville,  has  announced  that  a  bridge  will   be  built  over  the  Tug 
Klver  at  the  mouth  of  I'Ikes  Creek. 

RIchmoiMi.  Ky. — Bids  will  be  received  iintU  Jiilne  28,  by  the 
Madison  County  Fiscal  Court,  to<-  the  construction  of  three 
bridges.  One  will  be  built  at  Berea,  over  Busby  Fork  Creek, 
one  at  Red  House  over  Otter  Creek,  and  one  at  Sliver  Creek 
Station,  of  three  spans,  45  ft.  each.  W.  R.  Shackleford  Is 
County  Judge. 

VViitHon,  Ky — Bids  will  be  received  until  June  18,  by  the 
Fiscal  Court,  at  Columbia,  for  the  erection  of  a  steel  bridge 
over   the   Green    River,    at    Watson. 

.'\iiihtnbuln,  Ohio — Bids  will  be  received  until  1  p.m.,  June 
23,  by  the  Board  of  County  Connnissioiiers,  for  the  following 
.  bridR-e  work:  Construction  of  tlie  superstruc-ture  tor  the  Cal- 
lendei-  Bridge,  at  Callcnder.s  Grove,  ovir  the  Grand  River; 
construction  of  the  substructure  for  the  Callendar  Bridge; 
the  construction  of  one  abutment  and  one  retaining  wall  for 
a  bridge  at  Geneva,  over  the  Grand  River.  A.  V.  HlUyer  Is 
Clk. 

+ChUlloothr,  Ohio — (Offlcial)— The  Board  of  County  Com- 
missioners has  awai-ded  a  ((intraet  to  the  CAPITOL,  CON- 
STRUCTION CO.,  Columbu.s,  at  $7450,  for  the  construction  of 
a  bridge  to  be  known  as  the  liarnhart  Bridge,  In  Green 
Township.  Bids  were  received  May  26.  G.  M.  Anderson  is 
County   Audr. 

Ciucluniitl,  Ohiu — The  construction  of  a  viaduct  extending 
fiom  Elberon  Ave.  and  German  St.  to  a  point  above  Bay- 
miller  St.,  is  being  urged  upon  the  city  authorities  by  resi- 
dents of  Price  Hill,  who  have  appointed  a  committee  of  which 
Hiram  Rulison  is  chairman,  to  take  up  the  proposition  with 
the   proper   authorities. 

Clcvrlanil,  Ohio — Bids  will  be  received  until  noon,  June  10, 
■by  the  Director  of  Public  Service,  Citv  Hall,  for  the  erection 
of  the  structural-steel  work  for  the  lower  West  Third  St. 
bridge.     W.  J.   Springborn   is  Dir.   Pub.   Ser. 

Clevt-land.  Ohio — Bids  will  be  received  until  11  a.m.,  June 
28,  by  the  Board  of  County  Commissioners,  for  the  construc- 
tion of  a  concrete  arch  bridge,  over  Chippewa  Creek,  in 
Brecksville  Township.      Frank   B.   Lauder  is  County  Surv. 

Cleveland,  Ohio — Bids  will  be  received  until  11  a.m.,  July 
2,  by  the  Board  of  Commissioners  of  Cuyahoga  County,  for 
the  construction  of  a  concrete  bridge,  on  the  Albion  Road,  in 
Strongsville   Township.      John   F.    Goldenbogen    is  Clk. 

ISiyKa.  Ohio — (Offlcial) — Bids  will  be  received  until  1  p.in., 
June  10.  by  the  Board  of  County  Commissioners,  for  the  con- 
struction of  the  superstructure  of  the  East  River  St.  Bridge, 
in    Elyria   Township.      T.    L.    Gibson    is   County   Surv. 

LebunoB,  Ohio — Bids  will  be  received  until  June  23.  by  the 
Board  of  Commissioners  of  W'arren  County,  for  the  construc- 
tion of  a  single-span  high-truss  steel  bridge,  300  ft.  long. 
T.  C.   Patterson  is   County  Audr. 

+Nen'ark,  Ohio — The  Board  of  County  Commissioners  has 
awarded  a  contract  to  the  ILLINOIS  BRIDGE  CO.,  at  $26.- 
270,  for  the  construction  of  the  Second  St.  bridge  over  the 
river  in  the  city  of  Newark.  It  will  have  a  span  of  198  ft. 
Bids   were   received   on    May    24. 

ZaneuTllle.  Ohio — Bids  will  be  received  until  11  a.m., 
June  17,  by  the  Board  of  Commissioners  of  Muskingum 
County,  for  the  reconstruction  and  rebuilding  of  the  super- 
structure of  the  Duncan  Falls  bridge  across  the  Muskingum 
River  at   Duncan   Palls.      H.   H.   Kennedy   is   Clk. 

RIchmoBd.  lad. — Bids  will  be  received  until  11  a.m.,  June  7, 
by  the  Board  of  Commissioners  of  Wayne  County,  for  the  con- 
struction of  a  concrete  arch,  with  a  span  of  90  ft.,  at  Wassons 
Ford.     C.  S.  Bowman  is  Audr. 

niunltonrac,  ^VIs The  City  Council  has  approved  the  re- 
port of  the  Bridge  Committee  for  the  construction  of  a  bas- 
cule bridge  to  replace  the  present  structure  at  Eighth  St. 
The  estimated  cost  of  the  new  bridge  is  $50,000.  L.  K.  Pitz 
is  City  Engr. 

+Mlln'aukee.  Wis.— (Official)— The  City  Council  has  award- 
ed a  contract  to  the  J.  E.  HATHAWAY  CO.,  Milwaukee  at 
$5900,  for  replacing  the  stone  abutments  on  the  west  end  of 
the  Chestnut  St.  Bridge,  over  the  Milwaukee  River.  J.  C. 
Plnney  is  Supt.   of   Bridges.     Noted  May   15. 

Superior,  Wl«. — The  Northwestern  Fuel  Co.  will  build  a 
coal  handling  bridge  at  its  docks  in  Superior.  The  structure 
will  be  710  ft.  long  with  a  clear  span  of  551  ft.  The  esti- 
mated cost  is  $300,000. 

NewtoB.  Kau. — Plans  have  been  practically  completed  for 
the  construction  of  a  $12,000  reinforced-concrete  bridge  over 
Sand  Creek  on  the  main  street  of  Newton.  The  city,  county 
and  Arkansas  Valley  Interurban  Co.  will  build  the  structure 
jointly.  The  plans  were  drawn  by  W.  S.  Gearhart,  State 
Highway  Engr.  The  bridge  will  be  140  ft.  long  and  45  ft 
wide,  with  two  spans  of  70  ft.  each,  carrying  a  wagon  bridge 
the   interurban  tracks  and   footbridge   on   either  side. 

+.St.  Louis,  Mo — (Offlcial) — The  Board  of  Public  Improve- 
ments has  awarded  a  contiact  to  JOHN  B.  TURNER,  Pierce 
Bldg.,  at  $18,882,  for  the  construction  of  two  reinforced-con- 
crete bridges  over  the  tracks  of  the  Missouri  Pacific  Ry.,  one 
at  Arsenal  St.  and  one  at  Columbia  Ave.  Bids  were  received 
May   23.      William  T.    Findlay   is   Secy.      Noted   May   15. 

+  >IurfreeNboro,  Ark. — The  Memphis.  Dallas  &  Gulf  R  R 
has  awarded  a  contract  to  the  BLODGETT  CONSTRUCTION 
CO..  Kansas  City,  Mo.,  at  $35,000.  for  the  construction  of  a 
steel  bridge,  612  ft.   long,  across  the  Owachita  River. 

Moscow,  Idaho — Bids  will  be  received  until  2  p.m.,  June 
10,  by  the  Board  of  Commissioners  of  Latah  Countv,  for  the 
construction  of  two  steel  bridges,  one  across  Bear  Creek, 
near  Kendrlck,  and  one  across  the  Palouse  River,  near  Pal- 
ouse,  Wash.      Homer   E.   Estes  is  Clk. 

^Salmon,  Idaho — Bids  will  be  received  until  July  15  bv 
the  Commissioners  of  Lemhi  County,  for  renewing  all  the  tim"- 
ber  members  in  two  combination  Pratt  truss  bridges  across 
the  Salmon   River,  at  Salmon.      Fred  Crandall  is  County  Surv. 

Everett,  AVash — The  following  bids  have  been  received  bv 
the  Board  of  County  Commissioners  for  the  construction  of 
a    bridge    over    the    Ebey    Slough:    International    Bridge    Co. 


ieattle.  ordinary  construf tlon,  ,$30,568;  Bascule  type.  $30,921; 
Oveiett  ronsdiit-tlon  CJ.,  $3S,(J0,V  and  $42,173;  Amoi'lcan  Pile 
Driving    (Jo.,    $39,220    and    $40,709. 

IJruntM  I'asH.  Ore. — The  County  Court  will  receive  bids  for 
the  construction  of  a  bridge  over  the  Illinois  River  on  the 
Ciescent  City   road,   of  either  steel  or  ordlrtary   construction.. 

I'ortlaud,  Ore. — Thi-  following  bids  havi%. been  received  by 
the  City  Council  for  the  construction  of  a  reinforced-concrete 
bridge  over  Sullivan's  Gulch,  at  East  16th  St.:  Pi-arson  Con- 
struction Co.,  Chamber  of  Commerci'  Bldg.,  I'ortland,  $92,405; 
Graft  Construction  Co.,  Seattle,  $101,513;  Oleblsch  &  Joplln, 
Portland,  $96,754;  International  (Contract  Co.,  .Seattle,  $94,261; 
Consolidati-d  Contract  Co..  Portland.  $94,261;  Hans  Pedi-rson. 
Seattle,  $99,704;  I'ortland  Bridge  Ai  Construction  Co.,  Portland, 
$95,090.     Thomas  M.  Hurlburt  Is   City   Engr.      Noted   May   15. 

I'ortland.  Ore. — The  Sumpter  Valley  Ry.  will  construct 
four  steel  liridges  on  concrete  abutments  across  the  Powder 
Hlvcr,  during  the  summer  months.  Guj'  L.  Anderson  Is  Gen. 
Mgr. 

IVeedles,  Calif — The  Board  of  County  Supervisors,  at  San 
Bernardino,  contemplates  the  erection  of  a  bridge  across  the 
Colorado  River,  450  yd.  south  of  the  Atchison,  Topeka  & 
Santa   Fi   Ry.    bridge.   Shirley   Bright   Is  County  Surv. 

KeddluK.  Calif. — The  Board  of  City  Trustees  has  adopted 
a  resolution  instructing  the  City  Clerk  to  advertise  for  build- 
ing a  concrete  bridge  and  a  steel  bridge  with  a  concrete  floor 
across  the  Saciamento  Rivir  at  Reid's  Ferry.  It  is  estimated 
that  the  bridge  will  cost  between   $50,000   to  $60,000. 

I^ToroDto,  Ont. — Those  desiring  to  submit  bids  on  rein- 
forced-concrete construction  for  Bloor  St.  Viaduct,  are  noti- 
fied that  they  may  prepare  and  submit,  without  any  expense 
whatsoever  to  the  city,  their  own  plans  and  specifications. 
These  will  be  received  at  the  same  time  as  those  for  the 
steel  design.      H.  C.   Hocken  is  Chn.   Bd.   of  Control. 

Lyttou.  B.  C. — The  Provincial  Government  of  British 
Columbia  has  awarded  a  contract  to  the  GRAFF  CONSTRUC- 
TION CO.,  Seattle.  Wash.,  at  $80,000.  tor  the  construction  of 
a  concrete  aich  bridge  across  the  Thompson  River  at  Lytton. 
Bids  were  received  May  7.     Noted   Apr.    17. 

W.\TER   .Sl'PPLV — irri(;atioiv 

y^Aeawam,  Maws. —  (Offlcial)  —  Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  2  p.m.,  June  12.  for  fur- 
nishing 900  tons  of  S-  and  6-in.  c.-i.  pipe  and  specials.  .Speci- 
fications are  on  file  at  the  office  of  James  L.  Tighe,  Engr.,  189 
High    St.,    Holyoke,    Mass.      E.    A.    Kellogg    is    Chn. 

Easthumpton,  Mass. —  (Offlcial) — The  town  contemplates 
laying  one  mile  of  6-  and  S-in.  water  pipe.  Estimated  cost, 
$5000.      W.   C.   Tannatt.   Jr.,    is   Town   Engr. 

FramlnKhum.  Mass. —  (Offlcial) — The  town  contemplates 
an  expenditure  of  $30,000  for  extending  the  water  system. 
Frank    E.   Hemenway    is   Town    Clk. 

Brooklyn,  IV.  V. — Bids  will  be  received  until  2  p.m.,  June 
13.  by  the  Department  of  Water  Supply.  Gas  and  Electricity, 
13  Park  Row,  Manhattan,  tor  furnishing,  delivering  and  lay- 
ing watermains  and  appurtenances  in  Fiatbush  Avenue  ex- 
tension.     Henry   S.   Thompson    is   C'omr. 

Bntt'alo,  N.  Y. — Bids  will  be  received  by  Francis  G.  Ward, 
Comr.  Pub.  Wks..  until  11  a.m.,  June  10,  for  furnishing  c.-i. 
pipe  and  specials,  brass  corporation  cocks  and  plugs,  hy- 
drants,   and    valves. 

+  MechaBleNvllle,  ^J.  Y. —  (Offlcial) — A  contract  to  lay  about 
two  miles  of  water  mains  in  the  yards  of  the  Boston  &  Maine 
R.R.  Co.,  in  Mechanicsville,  has  been  awarded  to  the  H.  P. 
CUMMINGS    CONSTRUCTION    CO.,    Ware,    Mass. 

IVenT  York,  N.  Y. —  (Offlcial) — The  construction  of  the  pro- 
posed Jerome  Park  filtration  plant,  for  which  bids  were  re- 
ceived Jan.  23,  has  been  indefinitely  postponed.     Noted  Jan.  30. 

+Port  ^VashlBB'ton,  (L.  I.)  fi.  Y. —  (Offlcial) — The  Goodwin- 
Gallagher  .Sand  &  Gravel  Co.  has  awarded  a  contract  to  H.  K. 
CORBIN.  170  Broadway.  New  York,  to  lay  1000  ft.  of  12-in. 
water   main   at  its   plant   in   Port   Washington,   L.   I. 

ToBavraada,  ^.  Y. — It  is  proposed  to  connect  the  water 
systems  of  Tonawanda  and  North  Tonawanda,  to  assure 
proper  fire  protection. 

1^.4tlaBtic  City,  N.  J. — The  contract  to  haul  and  lay 
about  6000  ft.  of  4S-in.  c.-l.  water  pipe,  furnish  and  drive  70,- 
000  lin.ft.  of  piles,  and  construct  about  750  cu.yd.  of  rein- 
forced caps  and  incidentals,  has  been  awarded  to  W.  F. 
FRITZ.  East  Orange,  N.  J.,  at  $55,360.  Bids  were  opened  .May 
15.      Noted    May    8. 

BayoBBe.  IV.  J. — Bids  will  be  asked  about  June  15,  for 
about  5000  ft.  of  8-in.  c.-i.  water  pipe.  William  P.  Lee  Is 
City  Clk. 

+Burgan7.a,  Penn. —  (Official) — The  contract  to  construct  a 
dam  has  been  awarded  by  the  Board  of  Managers  of  the 
Pennsylvania  Training  School.  May  20,  to  the  CONCRETE 
CONSTRUCTION  CO..  Century  Bldg..  Pittsburgh,  Penn.  Plans 
were  prepared  by  R.  Winthrop  Pratt.  Consult.  Engr.,  Hippo- 
drome Bldg..   Cleveland,  Ohio.     Noted  May  15. 

Rockville.  Md. — ."According  to  press  reports,  the  Commis- 
sioners of  Montgomery  Countv  will  install  water  and  sewer 
systems  estimated   to  cost    $20,000. 

+^'ashlB)rtoB,  D.  C. — The  contract  to  furnish  and  deliver 
10.000  %-in.  water  meters  has  been  awarded  bv  the  District 
Commissioners  to  the  PITTSBURGH  METER  C(i.,  Pittsburgh, 
Penn.  Bids  were  opened  Mav  1,  and  the  contract  awarded 
May  24.      Noted  Apr.    17. 

Appalachla.  Va. — According  to  press  reports,  the  Clear 
Creek  Water  Co.  will  install  a  water  system  here  estimated 
to  cost  $25,000.  The  water  will  be  piped  from  springs  in  the 
mountains  300  ft.  above  the  city.  Frank  Schefold,  New 
Albany,   Ind..   is  Engr. 

riarksvllle,  Va. — According  to  press  reports,  the  city  con- 
templates enlarging  its  filtration  plant.  Estimated  cost,  $40,- 
000. 

♦Front  Royal.  Va. —  (Official)- — Bids  will  be  received  at  the 
office  of  the  Mayor  until  2  p.m..  June  21,  for  the  construction 
of  a  gravity  mechanical  filtration  plant  of  1,000.000  gal.  daily- 
capacity.  Plans  and  specifications  mav  be  obtained  from 
Edwin  V.  Dunstan.  Consult.  Engr.,  Southern  Bldg.,  Washing- 
ton, D.  C.     W.  W.  Pettitt  is  Chn.  Water  Com. 
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Pniniiki    \a The  Norfolk  &  Western  Ry.  Co.  will  build  a 

,^?0^":  water  tank  It  Pulaski.     C.  S.    Churchill.  Roanoke. 

Plans   are    being   prepared   for   completing 


100,000-gal 

Va.,   is   Ch.   Engr. 

ScottMTllle,    Va, 
the   wat',-r   system 

Cherryvllle,   >'.   f 


Estimated   cost,    $6000. 
-Bids  will   be    received   by 


J.   B.   Houser, 


MayoT  until  July  1.  for  constructing  a  ^''tf './>:='*;,"?, o^^ff 
estimated  to  cost  125.000.  The  contract  "''='"des.  20x32-tt 
brick  pumping  station,  electric  pumps,  500.000-gal.  fricK 
?eservoi"Too.OOO-gal.  steel  tank,  {O*"".  tower  five^^  miles  of 
pipe,  hydrants,  valves,  boxes,  wells,  etc.  Plans  were  pre 
pared  by  J.  Newton  Johnson,  Consult.  Engr.,  Florence,  S.  C. 
Noted  May   15. 

Jefferson.  Ga.— The  town  contemplates  the  installation  of 
water  and  sewer  systems  and  an  electric-light  plant.  b>  dney 
J.  Nix  is   Councilman. 

Hattlesbure,  JIIkb. — The  city  has  decided  to  lay  about  2% 
miles  of  watl?' pipe,  estimated  to  cost  $7000.  TJie  work  w.  1 
probablv  be  done  by  day  labor.  J.  H.  Putnam  is  Cit>  Engi. 
Noted  Jiay   19.  t  in 

RIchton.  MU».— An  election  has  been  called  fo'',  J""\  "• 
to  vote  on  a  bond  issue  of  $10,000  for  installing  a  water  sys- 
tem.    Noted   May   15. 

Johniion  City,  Tenn.— The  city  will  lay  one  ">»«  oj.^'^'j'r 
pipe  from  the  reservoir  to  the  Soldiers'  Home.  Estimated 
cost.    $7000. 

Tiptonvllle.  Tenn.— Bids  will  be  asked  about  July  1.  for 
constructing  water  and  a  water  system  here  estimated  to 
cost   $20,000.      Fred   Callahan   is  Mayor.      Noted   May   S. 

+Clnelnnati.  Ohio— ( Official)— The  contract  to  furnish  pipe 
during  the  vear  1913  has  been  awarded  to  the  U.  b.  <-A^t 
IRON  PIPE  &  FOUNDRY  CO..  at  S53.110:  the  contract  to  lay 
pip."  has  been  awarded  to  THOMAS  J.  SCULLY.  416  Mill  St., 
Cincinnati.  Ohio,  at  $37,535.  Bids  were  opened  May  19.  J.  A. 
Hiller    is    Supt.    Distribution. 

I'leasant  City.  Ohio— (Official)— Bids  will  be  received  by 
M  F  Devinc.  Village  Crk.,  until  noon.  June  13,  for  construct- 
M«  a  water  system  estimated  to  cost  $15,000.  The  contract 
involves  about  3665  ft.  of  8-in..  SOOO  ft.  of  6-in.,  SOO  ft.  of  4-in. 
pipe,  a  concrete  reservoir,  pumps,  engines,  hydrants,  gates 
and  valves.  H.  L.  Maddock,  Newark,  Ohio,  is  Consult.  Engr. 
Noted  Mar.   20. 

WeHt  Terre  Haute.  Ind. — Bids  will  be  received  by  the  West 
Terre  Haute  Water  Co.  until  June  16.  for  constructing  a  wa- 
ter system.  W.  R.  Paige,  Rose  Dispensary  Bldg.,  Terre 
Haute',    is    Consult.    Engr.      Noted    Feb.    6. 

Saline.  .Mich. — Bids  will  be  received  by  Homer  Fish,  Vil- 
lage Clk.,   until  June   IS,   for  constructing  a  water  system. 

+Blaonilni^an.  III.— (Official)— The  contract  to  construct 
watVr  mains  here  has  been  awarded  to  P.  F  McDON.\LD. 
Bloomington,  at  $31,139.  The  other  bids  were;  T.  H  Iglehart. 
Chicago.  $31,564;  Porter  McCulley  Construction  Co..  Mackinan. 
Ill  $31,752;  Frank  Sullivan,  Bloomington.  ;<i3.731 ;  C.  C.  Bow- 
man. Bloomington.  $35.2S0.  Bids  were  opened  by  the  Board 
of  Local  Improvements.  May  22.  Elmer  Folsom  is  City  Engr. 
Noted  May   15. 

Chlcaeo.  Ill -According  to  press  reports,  bids  will  be  re- 
ceived by  L.  E.  McGann.  Comr.  Pub.  Wks..  until  June  6.  for 
furnishing  and  installing  at  the  Jefferson  Park  pumping  sta- 
tion, an  electrical  motor-driven  centrifugal  pump,  of  3.000,- 
000  gal.   daily    capacity. 

+Rork  Inland,  III. — A  contract  to  lay  water  mains  in  Ninth 
Ave.  has  been  awarded  to  P.  P.  TRENKENSCHUH,  Rock 
Island,   at   $14,000. 

+  Ma|tie  Lake.  Minn Contracts  for  installing  a  water  sys- 
tem hern  have  been  awarded  as  follows:  Tower  and  tank,  to 
th.-  MINNEAPOLIS  .'iTEEL  &  BRIDGE  CO..  Minneapolis. 
Minn.;  sinking  well,  to  F.  J.  KOPP.  Minneapolis;  furnishing 
and  laving  pipe,  to  W.  D.  LOVELL,  Maple  Lake.  Total  cost. 
$12,000".      Bids  were   opened  May   12.      Noted   May   1. 

WnhaMb.  Minn. — .\cci>rding  to  press  reports,  the  Village 
Council  contemplates  the  installation  of  water  and  sewer 
systems  estimated   to  cost  about  $35,000. 

Norfolk.  Nrb Bids  will  be  received  by  P.   F.  Stafford.  City 

Clk..  until  5  p.m..  June  16.  for  extending  the  water  system 
h«-re,  according  to  plans  and  specifications  on  file  at  the  office 
of  the  City   Engineer.      Estimated  cost,   $10,000. 

Mayvlllr.  >'.  D. —  (Om<-ial) — Bids  will  be  received  by  C.  O. 
Vanon,  CHy  Audr..  until  10  a.m..  June  18,  for  equipping  an 
electric-light  plant  and  constructing  an  addition  to  the  water 
system.  Plans  were  prepared  by  the  Oscar  Claussen  Engi- 
neering Co.,   St.    Paul,    Minn. 

Hannlltal,  Mo. — According  to  press  reports,  an  election  has 
been  called  for  July  1.  to  vote  on  a  bond  issue  of  $21(5.000 
for  purchasing  the  private  wati-r  system.  C.  T.  Hays  is 
Mayor.      .Voted    May    1. 

CorpuM  CbrlMtl.  Tex. — In  order  to  provide  an  ample  supply 
of  water  for  the  city  two  new  reservoirs  are  being  con- 
structed. An  additional  pumping  plant  will  be  established 
six  miles  west  of  the  city  on  the  municipal  pipe  line  which 
brings  the  water  into  t<iwn  from  the  ^Jueces  River  reser- 
voir. 18  miles  distant.  The  City  Council  is  working  on  the 
lans   for  ,i  larger  and    permanent   water   plant   which    will    bi 


r,;: 


■ated  on  i-lther  the  Nueces  River  or  at  Tule  Lae.  Noted 
Hay  1. 

Fori  Worth,  Trx. — The  Water  Commissioner  has  recom- 
mended the  construction  of  a  36-ln.  water  main  from  the 
Holly   plant    to   .Vorlh   HI.      Estimated   <08t.    $33,500. 

Illlliibora.  Tp«. — The  city  contemplati-s  the  Installation  of 
watiT  and   sewer  systems.      Estlmali-d   cost,   $25,000. 

Kaufman.  Te«. — The  City  Council  will  install  additional 
••r|ulpm*-nt    in  thf   water  plant. 

+CuiihinK.  Okla.— A  contract  to  lay  about  7Vj  miles  of 
r -I  water  mains  and  S'A  miles  of  sewers,  has  been  awarded 
to   the  .STOKES  CONSTRUCTION  CO..  f)klahoma  City,  Okla. 

Ouranf,  Okla. —  (Official)— The  Benham  Engineering  Co., 
Oklahoma  City.  Okla.,  has  been  retalm-d  by  the  city  to  pre- 
pare plans  for  the  proposed  extensions  to  the  water  and 
•ewer  svHtems  for  which  bonds  for  $SO.OO0  were  recently 
voted.      W.    P.    Danford    Is   City    Rngr.      Noted    Mar.    27, 


T  nntnn     Okla. —  (OfficUl) — The    three    miles    of    lOrin.    piPBt 
line  ^onter^iplated  to   connect   Fort  Sill  with   the  city  P>Pe  ""e 
wUl  be   laid   under  the   supervision  of  the   Constructing  Quar- 
termaster at  Fort  Sill.     Noted  May  15. 

Salt  Lake  City,  litah — The  City  Commission  has  appropri- 
ated $16  000  for  constructing  a  dam  at  Lake  Phoebe  and  for 
preliminary  work  on  the  Twin  Lakes  Dam.  V, .  H.  Korns 
is  Comr.  W.-Wks. 

Preseott,  *.rlz. — The  Arizona  Land  &  Irrigation  Co.  will 
soon  begin  the  construction  of  a  system  of  irrigation  near 
here.  The  water  storage  reservoir  will  be  located  on  Wil- 
low  Creek. 

\mity.  Ore. —  (Official) — The  water  system  to  be  installed 
here  will  cost  about  $19,000.  Plans  are  being  prepared  by 
Louis  C.  Kelsey,  Consult.  Engr.,  Selling  Bldg.,  Portland,  Ore. 
Noted  May   15. 

Canon  City,  Ore Preliminary  work  for  an  irrigation  pro- 
ject is  under  way  near  Cafion  City.  Michael  Spears,  former 
County  Surveyor,  is  Engr.-In-Charge.  The  plans  contem- 
plate "the  con"struction  of  a  dam  150  ft.  high  across  Canon 
Creek,  above  Caiion  City.  Enough  water  can  be  stored  in 
this  reservoir  to  supply  20.000  acres  of  bench  land.  The  esti- 
mated cost  is  $400,000.  It  is  proposed  to  bond  the  property 
benefited   for   the    amount   to    carry    on   the    work. 

Salem,  Ore. — Plans  calling  for  the  reclamation  of  20,000 
acres  of  land  in  the  Teel  Irrigation  District  in  Umatilla 
County  have  been  filed  with  the  state  engineer  Lewis  by 
W.  B."Hinkle.  Engr.  for  the  project.  It  is  proposed  to  build 
a  20-miIe  canal,  one  mile  of  which  will  pass  through  a  tunnel 
and  to  construct  a  90-foot  dam.  The  cost  of  the  project  is 
estimated  at  $1,000,000.  and  as  soon  as  possible  an  election 
will  be  held  on  a  bond  issue  to  finance  the  project. 

Salem.  Ore. — The  Santiam  Water  Co.  has  been  formed  with 
a  capital  of  $300,000  for  the  purpose  of  providing  water  to 
Salem  and  other  near  bv  cities  from  the  Little  North  Fork 
of  the  Santiam  River.  W.  E.  Pierce,  Boise,  Idaho,  is  inter- 
ested. 

Vale,    Ore D.    M.    Brogan,    promoter    of    the    Bully    Creek 

Irrigation  Project,  announces  that  work  of  digging  a  ditch 
froia  the  Malheur  River  to  Lamberson  Reserve  will  be  started 
during  the   summer. 

Centralla,  Wash. — It  is  proposed  to  purchase  the  private 
water  system  for  $140,000  and  lay  a  20-in.  wood  stave  pipe 
line  16  miles  long,  at  an  estimated  cost  of  $175,000.  Stanley 
Macomber  is  City  Engr.     Noted  May  8. 

Brawley,  Calif. — Water  Co.  No.  8  is  arranging  to  construct 
a  syphon  or  flume  across  New  River,  about  four  miles  south 
of  Brawley. 

Daly  City,  Calif. — A  bond  election  will  be  held  June  21 
when  the  proposition  of  issuing  bonds  to  the  extent  of  $100,- 
000    for   a   municipal   water   system    will    be   voted   upon. 

+Los  Angeles.  Calif. —  (Official) — The  contract  to  construct 
a  water-distributing  system  in  the  townsite  of  Montrose  has 
been  awarded  to  the  LOS  ANGELES  MFG.  CO.,  Los  Angeles, 
at  approximately  $100,000.  Bids  were  opened  by  F.  C.  Finkle, 
Consult.    Engr..    May   20.      Noted   Apr.    24. 

Montague,  Calif. — The  Big  Springs  Water  Co.  has  been 
formed  to  luring  ■water  for  irrigation  purposes  from  Big 
Springs,  Shasta  County,  to  land  near  Montague.  George  W. 
Peltier,    Sacramento    is    interested. 

Aelnconrt,  Ont. — See    item   under   Buildings. 

SEWERS 

BoNton.  3lass. — Bids  will  be  received  by'  the  Department 
of  Public  Works  until  June  6.  for  constructing  sewers  in 
Bowdoin.  Bowniesido  and  Grossman  .Sts.,  Dorchester.  in 
Howard.  Sussex  and  Tremont  Sts.,  Roxbury,  and  in  Alberta 
and   Walworth   Sts.,   West  Ro-xbury.      L.   K.   Rourke   is  Comr. 

BoNtou.  Mass. — The  following  bids  were  received  May  28 
by  the  Directors  of  the  Port  of  Boston,  for  paving,  laying 
sewer  and  water-pipes,  etc.,  in  Northern  Ave.,  South  B-  ston: 
Northern  Construction  Co..  $104,597,  Lawler  Bros..  $110,890, 
Peter  W.  Hill.  $111,793;  Coleman  Bros.,  $113,136;  Simpson 
Bros.  Corp..  $113,856;  James  Dohertv.  $118,289;  John  J.  Cash- 
man,  $125,745;  John  E.  Quinn.  $127.9"S9:  H.  P.  Converse  &  Co., 
$128,368:  Ryan  &  Keon,  $130,259;  Boston  Paving  Co.,  $135,120: 
Hugh  Naun  Contracting  Co.,  $149,276;  Wm.  H.  Keves,  $155,- 
010:  I.  W.  Hodgdon.  40  Central  St.  is  Ch.  Engr.  Noted 
May   22. 

Boston.  MaNH. — L.  K.  Rourke.  Comr.  Pub.  Wks..  has  re- 
quested an  appropriation  of  about  $700,000  fur  sewer  con- 
struction and  the  mayor  has  recommended  an  immediate  ap- 
propriation  of  $400,000.      G.   S.   Dorr   is   Ch.    Engr.   Sewer   Dept. 

EuHthampton,  Mass.— -(Official) — The  town  contemplates  an 
expenditure  of  $17,000  for  constructing  sewer  outlets  and  lat- 
erals.     W.  C.   Tannatt,  Jr.,   is   Town   Engr. 

Pall  River.  Mass. — The  Committee  on  Sewers  of  the  Board 
of  .Mdirmen  has  made  an  appropriation  of  $6000  for  the  con- 
struction of  sewers. 

Framlngham,  Mass. —  (Official) — The  town  contemplates 
extensions  to  its  sewer  system  estimated  to  cost  $30,000. 
Frank   E.    Hennessey   is  Town   Clk. 

Holyoke.  Mass — (Official) — The  Board  of  Public  Works 
contemi)lates  an  expenditure  of  $20,000  for  the  construction 
of  vitrified   pipe   sewers.      O.   Perry  Is  Asst.   Clk. 

Brooklyn,  N.  Y.— (Official)- Bids  will  he  received  until  11 
a.m..  June  11.  by  the  President  of  the  Borough  of  Brooklyn, 
Borough  Hall,  for  furnishing  all  the  labor  and  materials  re- 
quired for  constructing  a  sewer  in  New  Utrecht  Ave.,  west 
side,  from  a  point  about  SO  ft.  north  or  63d  St.  to  66th  St., 
and  in  63d  St..  from  New  Utrecht  Ave.  to  14th  Ave.  Alfred 
R.   Stcrs   is  Pres, 

Buffalo.  N.  V. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  11  a.m.,  June  7,  for  constructing  sewers  in 
portions  of  Sklllen  St.  and  Dewey  Ave.  Francis  G.  Ward 
Is  Comr. 

Buffalo,  N.  Y. — The  City  Council  has  ordered  the  construc- 
tion of  18-.  15-.  12-  and  10-ln.  tile  sewers  In  Henrietta  and 
Beatrice   Aves.,   and   a   10-in.   tile  sewer   in    Hll^   St. 
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Kufheiitrr,  N 


Communily  Club  has  yotud   to 


..mulov  an  tiifsincoi-  to  piupaie  pliins  for  the  installation  of  a 
k"wer  system  to  serve  the  traet.  The  system  will  probably 
have  an"  outlet  into  Allen's  Creek    and   Irondequoit   Bay. 


■*+Rl«lKewooil 

improv 


J. —  (Official)— The  contract  to  alter  and 
isposal  plant  of  the  village  has  been 
it  warded  to  JAMES  V.  MKtILA.  I'ateraon,  N.  J.,  at  »8245.  The 
other  bids  were;  John  10.  Fol.'V.  $;inu;  F.  R.  Long,  ni.480. 
Bids    were    opened    May    20.      Noted    May    C. 

-\Vi-Htflrld,  N.  .1.— (OfflciaD— Bids  will  be  received  by  the 
Town  Council  until  8  p.m..  June  18  for  constructing  sewe.s 
as  follows:  300  lin.ft.  of  8-in..  420  lin.ft  of  12-in  2950  lin  ft 
of  15-in.,  4340  lin.ft.  of  IS-in.,  136  Im.ft.  of  Ib-ln.,  and  420 
lin  ft  of  IS-in.  c.-i.  pipe  sewer  ;40  manholes;  branches  and 
miiior  appurtenances.     Charles  Clark  is  Town  Clk. 

+  U>invllle.  Pfun.— The  contract  to  construct  a  sewer  sys- 
tenTheie  has  been  awarded  to  PERRY  M.  KINSEY,  Frank- 
fort,  Ind.,   at   J19,2S5. 

+We><t  Chester,  Penn.— The  contract  to  construct  the 
Goose  Creek  Sewer  from  Market  and  Franklin  Sts.  to  Linden, 
has  been  awarded  to  M.  &  T.  K.  FARRELL,  West  Chester,  at 
$13,500.     Bids  were  opened  May   5.     Noted  May  22. 

-^Baltimore.  Md.— (Official)— Bids  for  sewer  construction 
have     been     received    by    the     Board     of    Awards,    as    follows 

•  Sanitary  Contract  110.  Sanitary  District  16  B  Bids  for  all 
sewers  in  open  trench;  Middleton-Thompson  Co  Baltimoi  e, 
$125,201;  Rvan  &  Reilly.  Union  Trust  Bldg.,  $132,780;  Mc- 
Carthy &  b'Herron,  151S  Malster  Ave..  $141  1S4;  Whiting 
Turner  Construction  Co.,  Baltimore,  $155,847;  Gallegher 
Bovle  &  Bryan,  147  \V.  Montgomery  St.,  $158,502.  Bids  foiV  all 
sewers  under  railway  tracks  in  tunnel:  McCarthy  &  O  Her- 
ron,  1518  Malster  Ave.,  $U6,S33;  Middleton-Thompson  Co., 
Baltimore,  $147,470;  Whiting-Turner  Construction  Co.  Balti- 
more. $163,464;  Ryan  &  Reilly,  Union  Trust  Bldg  |170."0' 
Gallagher,  Boyle  &  Bryan,  147  W.  Montgomery  St.,  $163,8!)  (. 
Bids  were  opened  Apr.  16.     Noted  Apr.   3. 

Storm- water  Contract  27:  Ryan  &  Reilly,  Union  Trust 
Bldg.,  $29,025;  Middleton-Thompson  Co.,  Continental  Bldg_., 
$30,329.  McCarthy  &  O'Herron,  151S  Malster  Ave.  $30,985; 
W.  H.  Thompson  Construction  Co.,  Calvert  &  Reed  Sts.,  $3^,- 
928.      Bids  were   opened    Apr.    20. 

•  Sanitary  Contract  108,  miscellaneous  lateral  sewers  No. 
4:  W,  H.  Thompson  Construction  Co.,  Calvert  &  Reed  Sts., 
$17,006;  Middleton-Thompson  Co..  Continental  Bldg.,  $19,0b0; 
Gallagher,  Boyle  &  Bryan,  147  W.  Montgomery  St  $19,564; 
Whiting-Turner  Construction  Co.,  Sexton  Blag..  $22.  i68.  Bids 
were   opened  May  7.     Noted  May   1.  ,,,»., 

•  •Sanitary  Contract  111.  Sanitary  District  16  A:  MID- 
DLETON-THOMPSON CO..  $157,503.  Tunnel  construction  to 
be  used  tor  all  sewers  where  alternative  prices  were  asked. 
(Reported  awarded  contract.)  Whiting-Turner  Construction 
Co.,  $164,826.  (Trench  construction  to  be  used  for  all  sew- 
ers where  alternative  prices  were  asked.)  Ryan  &  Reilly. 
$168,875.  (Tunnel  construction  to  be  used  for  all  sewers 
where  alternative  prices  were  asked,  except  open  trench  con- 
struction in  Baltimore  St.,  from  Nutaw  to  Paca  Sts.,  and  in 
Charles  St.,  from  Lonbard  to  Pratt  Sts.)  McCarthy  &  O'Her- 
ron,  $186,865.  (Trench  construction  to  be  used  for  all  sewers 
where  alternative  pricos  were  asked.)  Bids  were  opened  May 
14.      Noted    May    1. 

•♦Sanitary  Contract  114,  Section  8  of  the  High  Level  In- 
terceptor; C.  B.  CLARK  &  CO.,  1507  W.  Lombard  St.,  $100,- 
152  (reported  awarded  contract);  Whiting-Turner  Const.  Co., 
Sexton  Bldg..  $107,963;  Ryan  &  Reilly,  Union  Trust  Bldg.. 
$110,104.      Bids  were  opened  May   21.      Noted  May   8. 

•♦Sanitary  Contract  115:  CAROZZA.  LEVOZZA  &  CARO- 
ZZA,  132  Delphin  St.,  $23,870  (reported  awarded  contract); 
Timothy,  Bresnan  &  Sons,  201S  W.  North  Ave..  $24,718;  Wil- 
liam McCarthy  &  O'Herron,  1513  Malster  Ave.,  $27,209;  W.  H. 
Thompson  Construction  Co.,  Calvert  &  Read  Sts.,  $25,956;  Gal- 
lagher, Bovle  &  Brvan,  147  Montgomery  St.,  $250,105.  Bids 
were  opened  May  2i.  Noted  May  8.  Calvin  W.  Hendrick  is 
Ch.  Engr.     Sewerage   Comn. 

ports,    the    Commis- 
plate    the    installation 
ost    $20,000. 


Rockvllle,  Md. — According  to  pres 
sioners  of  Montgomery  County  conte 
of  sewer  and   water   systems   estimated    to 

Bluefleld.  W.  Va. —  (Official) — Bids  will  be  received  by  the 
Board  of  Affairs  until  June  13,  for  constructing  about  6500 
ft.  of  15-in.  sanitary  sewer.  Plans  and  specifications  are  on 
file  at  the  office  of  the  City  Engineer.  J.  T.  Akers  is  Audr. 
Noted   Apr.    13. 

Weldon.  N.  C. — W.  C.  Riddick,  Consult.  Engr.,  Raleigh,  N. 
C,  is  preparing  plans  for  sewer  and  water  systems  here,  esti- 
mated to  cost  $40,000. 

Walterboro,  S.  C. — According  to  press  reports,  bids  will  be 
received  by  the  city  until  July  1,  for  constructing  a  sewer 
system  estimated  to  cost  $12,000.  Plans  were  prepared  by  J. 
Newton   Johnson.    Consult.    Engr.,    Florence.   S.    C. 


JelTer 


-See    item    under    Water    Supply-Irrigation. 


•  New  OrleanN,  l,a. —  (Official) — Bids  wtll  be  received  by 
the  Sewerage  and  Water  Board  until  noon,  July  28,  for  con- 
structing an  extension  to  the  drainage  pumping  station,  in- 
cluding suction  and  discharge  basins,  which  contract  is 
designated  55  D.  Plans  and  specifications  mav  be  obtained 
at  the  office   of  the   Board.      George  G.   Earl   is  Gen.   Supt. 

♦  Ruston,  L,a, — The  contracts  to  construct  a  complete  sewer 
system  here  have  been  awarded  as  follows:  Laying  sewrers, 
etc.,  to  ISAAC  C.  MISHLER.  Chattanooga,  Tenn..  at  $25,748; 
furnishing  pipe,  to  the  TEXARKANA  PIPE  CO..  Texarkana, 
Tex.,   at    $10,916.      Bids    were    opened   May    15.      Noted    Apr.    24. 

Shreveport,  L.a. — The  city  will  probably  soon  ask  bids  for 
constructing  storm  sewers  estimated  to  cost  $20,000.  George 
Wilson  is  City  Engr. 

♦Loulxviile,  Ky. — The  contract  to  construct  sewers  in 
Shelby  St.   from   Burnett  Ave.   to  the  city  limits,   and  in   Pres- 


ton St.  from  RawllnKs  St.  to  the  city  limits,  has  b<"-n 
awarded  to  J.  H.  CAHILL,  Louisville.  Ky..  at  $90,041.  Bids 
were    openi-d    May    27.      Noted    May    22.  ,      .  ,    ,    .       , 

Canal  Dover,  Ohio — The  City  Council  has  decided  to  In- 
stall a  sewage  dlHpo.sal  plant.  The  plant  will  be  erected 
about  one  mile  south  of  the  city,  between  the  river  and  canal, 
and    will  cost  about   $60,000. 

CliielunatI,  Ohio — ((Jfficlal)  — Bids  will  be  received  by  V.  T. 
Price,  DIr.  I'ub.  Sei-.,  until  noon,  June  9,  for  constructing  main 
and  lateral  sewers  and  drains,  with  appurtiiiancia,  in  var- 
ious streets.  Plans  and  specifications  ni.-iy  be  obtained  at 
the   office   of   the    Chief   Engineer   of   the    Department, 

ColumbuN,  Ohio — (Official) — Bids  will  be  received  by  S. 
A.  KInnear,  DIr.  Pub.  Ser.,  until  noon,  June  10,  for  construct- 
ing the  southern  relief  sewer.  Plans  and  specifications  may 
be   obtained   from    the   Chief  Engineer   of   the    Department. 

(;niMonhiirK.  Ohio — Bids  will  be  received  by  the  Village 
Clerk  until   noon,   June  9,  for  constructing  a  storm  sewer. 

c;reenfleid,  Ohio — Bids  will  be  received  by  E.  M.  Connor, 
Village  Clk.,  until  noun,  June  16,  for  constructing  sanitary 
sewers. 

MaNNlllun,  Ohio — H.  M.  Yost  has  prepared  plans  for  the 
construction  of  storm  sewers  in  Green,  Jarvis  and  Wooster 
Sts.,  and  an  intercepting  sewer  in  South  St.  Estimated  cost, 
$16,000. 

NoTwalk,  Ohio — Bids  will  be  received  by  A.  W.  Carpenter, 
Dir.  Pub.  Ser.,  until  noon,  June  6,  for  constructing  700  ft.  of 
24-in.,  tile  sewer  in  Whittlesy  St..  1300  ft.  of  15  to  20-in.  tile 
tile  sewer  in  West  Elm  St..  and  1700  ft.  of  24x30-ln.  and  36-ln. 
sewer  in  East  Elm  St.  Estimated  cost,  $50,000.  John  Laylin 
is  City  Engr. 

Port  Clinton,  Ohio — (Official) — Bids  will  be  received  by  the 
Village  Council  until  noon,  June  30.  for  constructing  sewers 
in   various   streets.      J.   A.   Singler  is   Clk. 

Grand  RapIdH,  Mich, — The  lowest  bid  received  by  the 
Board  of  Public  Works  for  constructing  a  sewer  in  Fulton 
St.,  and  other  streets,  was  submitted  by  C.  E.  Williams. 
Grand    Rapids,    at    $11,157. 

Highland  Park,  Mich. — The  Village  Council  has  taken  pre- 
liminary steps  for  installing  a  sewer  system  estimated  to 
cost  $373,000.  The  plan  provides  for  the  construction  of  a 
sewer  in  Hamilton  Blvd..  a  trunk  line  sewer  in  Oakland  Ave., 
an    intercepting   sewer   and    sewage   disposal    plant. 

MarNhall,  Mich. —  (Official) — The  Smith  &  Boulay  Co.,  The 
Nasby,  Toledo,  Ohio,  have  prepared  plans  for  the  construc- 
tion of  storm  water  sewers  here,  estimated  to  cost  $17,000. 
Bids    will    probably    be    asked    about    June    20. 

Port  Huron,  Mich. —  (Official) — The  lowest  bid  received  by 
the  city  for  constructing  a  storm  sewer  to  drain  the  section 
between  15th  and  24th  Sts.,  was  submitted  by  John  Deloyea, 
Port  Huron,  at  $10,900.  Bids  were  opened  May  26.  E.  R. 
Whitmore    is   City   Engr.      Noted   Apr.    24. 

Chlcnco,  III. — Bids  will  be  received  by  the  Board  of  l,oca] 
Improvements  until  June  6,  for  constructing  sewers  in  Addi- 
son, Byron,  East  84th  Sts.,  and  other  streets.  E.  J.  Glackin 
is  Secy. 

BanB'or,  Wis. — Bids  will  be  received  by  S.  B. 
lage  Clk.,  until  2  p.m.,  June  7,  for  constructing 
lin.ft.  of  sewers. 

JnckMon,  AVi«. — Bids  will  be  received  by  the  Committee  on 
Sewers  until  7:30  p.m.,  June  10,  for  constructing  sewers. 
Plans  are  on  file  at  the   office  of  the   Village   Clerk. 

KenoHha,  Wis. — The  City  Engineer  has  prepared  plans  for 
building  a  trunk  sewer  for  the  north  and  northeast  sides. 
Preliminary  plans  adopted  by  the  Common  Council  provide 
for  a  36-in.  sewer  from  Racine  Ave.  and  North  St.  west  to 
North  Pleasant  St.  and  south  on  North  Pleasant  St.  to  the 
intercepting  creek.  From  this  point  the  sewer  will  be  kept 
open  for  carrying  away  storm  water.  D.  O.  Head  is  Mayor. 
A  bond  issue  for  paying  a  portion  of  the  server  will  be  is- 
sued,   amounting   to    $35,000. 

♦  Belmond,  Iowa — (Official) — The  contract  to  c(5nstruct 
about  14,000  ft.  of  6-  and  8-in.  vitrified  sewers  here  has  been 
awarded  to  M.  McELLIGOTT.  Evanston,  111.,  at  $9200.  The 
other  bids  were  Hake  &  Bailey.  $9500;  E.  F.  Beaty.  $10,500. 
Bids  were  opened  May  20.     Noted  May   15. 

Council  BIuflN,  Iowa — Wyncoop  Kiersted.  Consult.  Engr., 
Kansas  City.  Mo.,  has  prepared  tentative  plans  for  a  sewer 
system  in  the  west   end. 

■deliolt,  Iowa — E.  E.  Carlson.  Consult.  Engr..  Battle  Creek. 
Mich.,  is  preparing  plans  for  a  sewer  system  here,  estimated 
to   cost    $17,000. 

New  Vim,  Minn. — Bids  will  be  received  by  Albert  J.  Meyer. 
City  Clk..  until  5  p.m..  June  9.  for  constructing  sewers  in  va- 
rious streets. 

Ortonville.    Minn. — Bids    will    be    received    by     C.    J.     Stark, 

City   Clk..   until    8   p.m.,   June   16,   for   constructing  a   sanitary 
sewer  system  and  sewage-disposal   plant. 

♦Burllnicame,  Kan. — A  contract  to  construct  six  miles  of 
se'wers  and  a  sewage-disoosal  plant  here  has  been  awarded 
to  the  TONKAWA  CONSTRUCTION  CO.,  Tonkawa,  Okla..  at 
$26,000.      A.   J.    Smith.    Emporia,    Kan.,    is   Consult.    Engr. 

HouHton,  Tex. — Bids  will  be  received  by  Dan  C.  Smith.  Jr., 
City  Secy.,  until  June  16.  for  constructing  storm  sewers  as 
follows:  1000  lin.ft.  of  42-in..  17S0  ft.  of"  S4-in..  1340  ft.  of 
102-in.,  4520  ft.  of  108-in.  sewer.  23  manholes,  92  catchbasins 
and  2300  lin.ft.  of  15-in.  catchbasin  connections.  Specifica- 
tions may   be   obtained   at  the   office  of  the   City  Engineer. 

♦  Pecos,  Tex. —  (Official) — The  contract  to  construct  ap- 
proximately 10  miles  of  sanitary  sewers  and  sewer  laterals, 
has  been  awarded  to  A.  T.  MULLER,  Dallas,  Tex.  Bids  were 
opened    May    26.      Noted    May    8. 

AVaco,  Tex. — Bids  will  probably  soon  be  asked  for  the 
construction  of  a  sewer  system  in  Cameron  Park.  Estimated 
cost.    $25,000.      J.    H.    Mackey    is   Mayor. 

♦  Cushlne,  Okla. — A  contract  to  lay  3H  miles  of  vitrified 
pipe  sewers  has  been  awarded  to  the  STOKES  CONSTRUC- 
TION CO.,  Oklahoma  City,  Okla. 
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Globe.  ArU. — The  City  Cduncil  and  the.  Boftrd'  of '.Health 
are  considering  a  proposition  to  install  a  neTV-sewer  ■  system 
here  to  cost  about   $150,000. 

Calsary,  Alta. — The  City  Commissioners  plan  to  install  a 
trunk  sewer  svstera  here  to  cost  about  $525,000.  J.  M.  Miller 
is  Clk.  ,  / 

«.\rbage: 

Sprlnefleld,  Ma«>i. — The  City  Council  has  voted  to  build  a 
new  garbage  incinerator  at  North  End  to  cost  $10,400.  John 
A.   Dennison,    is  Mayor. 

+»«-  York,  X.  Y. — (Borough  of  Queens)  —  (Official) — The 
President  of  the  Borough  of  Queens,  Borough  Hall,  Jackson 
Ave.  and  Fifth  St..  Long  Island  City,  has  awarded  a  contract 
to  the  NEW  YORK  SANITARY  VITILIZATION  CO..  30  Burling 
Slip.  New  York  at  $8500.  for  the  final  disposition  of  gar- 
bage in  the  Fifth  Ward,  the  Boro.  of  Queens,  during  the 
months  of  June.  Julv.  August  and  September.  1913.  Bids 
were   received   Hay   21.      Maiirice   E.    Connolly    is    Pres. 

White  Plalnw,  X.  Y. — The  village  will  install  a  garbage  in- 
cinerator to  cost  about  $30,000.  Joseph  B.  Rider,  South 
Korwalk.    Conn.,    is    Consult,    Engr. 

PIttMbureh.  Pean. — It  is  reported  that  plans  prepared  by 
Irwin  &  Witherow,  Engrs.,  Kevstone  Bldg.,  for  a  refuse  uti- 
lization plant  at  Tusten  and  Brady  Sts.,  for  the  American 
Reduction  Co.,  have  been  approved  by  the  Building  Inspector. 
The  building  will  be  of  brick  and  reinforced  concrete,  four 
stories,   52x203   ft.      Estimated    cost.    $55,000. 

+W'aMhliig1an.  Penn. — The  City  Council.  Hay  19,  awarded 
the  contract  to  W.  K.  HERBERT,  Washington,  for  the  con- 
struction  of  a    20-ton   garbage   incinerator,   at    $10,500. 

ClarkHburg,  W.  Va. — The  city  is  considering  the  erection 
of   a    gai-bage    crematory. 

Miami,  Fla. — The  citizens  have  voted  in  favor  of  issuing 
$25,000   of  bonds   for   the   installation   of  garbage    incinerators. 

ChlcaKO,  111. — Bids  will  be  received  by  the  city  until  11 
a.m.,  June  5,  at  Room  406,  City  Hall,  for  furnishing  and  pro- 
viding all  tools,  appliances,  material,  labor  and  facilities  to 
properly  design;  deliver  material  and  equipment;  prepare 
site;  construct  dock,  retaining  walls,  roadways,  foundations. 
buildings,  switch  tracks,  machinery,  appurtenances  and  auxil- 
iaries, and  completely  erect  a  garbage-reduction  plant  and 
operate  same  for  a  period  of  five  years  on  Lots  51  and  53 
of  the  Sanitary  District  of  Chicago.  Specifications,  contract 
and  bond  are  on  tile  and  obtainable  in  the  office  of  the  De- 
partment of  Public  Works,   Room   406,  City   Hall. 

STREETS   .\ND  RO.\DS 

+Barre,  V«, —  (Official) — The  Street  Commissioners  have 
awarded  the  contract  for  about  7000  sq.yd.  paving  on  North 
Main  St.  to  the  J.  W.  GORE  CO.,  Boston  Journal  Bldg..  Bos- 
ton. Mass.,  at  $21,907.  There  were  eight  other  bidders,  (leorge 
A.   Reed   is   City   Engr.      Noted   May   22. 

BoMloB,  .MaxH. —  Bids  will  be  received  until  June  9  by  the 
Department  of  Public  Works  for  the  construction  of  wood 
block  and  asphalt  macadam  pavement  on  Marion,  Vernon 
and  Ruggles  Sts.,  Roxbury,  and  Orient  Ave.,  East  Boston.  L. 
K.   Rourke   Is  (Tomr. 

BoMtoB,  .MoxM — (Official) — Bids  for  the  improvement  of 
Northern  Ave.  and  Pier  6  have  been  received  as  follows  by 
the  Directors  of  the  Port  of  Boston:  W.  B.  Keyes  &  Co.  $115.- 
010;  Hugh  Pawn  Construction  Co.,  $149,275;  Boston  Paving 
Co.,  $135,119;  Ryan  &  Keon,  $130,259;  H.  P.  Converse  Co., 
$128,367:  John  E.  Quinn,  $127,939:  John  Cashman  &  Sons  Co., 
$125,745:  James  Doherty.  $119,289;  Simpson  Bros.,  $113,356; 
Coleman  Bros..  $113,135;  Peter  W.  Hill.  $111,792;  Lawlcr  Bros., 
$110,960;  Northern  Construction  Co..  $104,597.  Hugh  Bancroft 
is  Chn.   of  Dlrs.      Noted   .Mav   22. 

Bids  will  be  received  by  the  State  Highway  Commission. 
15  Ashburton  Place,  Boston,  until  noon.  June  10.  for  building 
about  4000  ft.  state  highway  In  West  Boylston.  Wm  D 
.Sohler  Is  Chn. 

The    Department    of    Public    Works    will    have    plans    pre- 
pared   Immediately    for   paving   the   square    at    the    Junction    of 
Brookllne  and  Commonwealth  Aves.,  Beacon  and  Deerfield  Sts 
with    wood    block,    at    an    estimated    cost    of    $75,000       L     K 
Rourke   Is   Comr. 

KaathamptOB.  Map.ii.— (Official)— The  town  contemplates 
the  construction  of  one-half  mile  of  macadam  pavement. 
Kstlmated   cost.    $5000.      W.    C.    Tannett,   Jr.,    is   Town    Engr. 

Holyoke,  MaaM. —  (Official) — The  Board  of  Public  Works 
plans  to  Improve  various  stri-ets  at  an  estimated  cost  of 
$100,000.  Bids  win  be  accepted  on  wood  block,  asphaltic  or 
bituminous  concrete.     O.   C.   Ferry   Is  Asst.   Clk. 

Hartford,  Cona.— Rids  for  the  construction  of  state  road 
work  were  received  by  the  Stat.-  Highway  Commissioner 
Mav  29,  as  follows :  Town  of  Mlddb-field.  7322  lln  ft  macaSam: 
telford  conHtructlon  on  the  Ml<l,ll,.(i.ld-I.urham  Road:  Frank 
Arrlgonl  &  Hro..  .Vllddletown.  Conn.,  macadam,  $2  09  ner  lln  ft  • 
telford.  $3.25  per  lln.ft.;  cobble  gutters,  $1  per  sq^J-d.  con: 
— ete  wallH,   $10   per  cu.yd  ;   masonry   walls.    $8   per   cu.yd.;   dr 


aao-i    iiii.n.    ijiiuininouH    macadiim    construellon    on    th,-    W,.ut 
StafTord     Road,    A.    D.    BrUlge's    Sons    Co.,    Mnzardvll  e     Cnnn 
$1.73    P'-r  sq-yd.    for   macHdam:    $2.13   for   telford;    $1    p..r   fin  ft' 
for   rubble   drain;   60c.    per  sq.yd.   for   cobble   gutters-    $10    per 


cu.vd.  for  cpncrete  walla;  $7  for  masonry  walls;  $5  for  dry 
wails';  B."SHvestri"&  Co'.,  Hartford  ,Conn.:  $1.6'4;  $2.15;  '$'1';' 
60c.:  $7.50;  $6;  $5;  town  of  Haddam,  about  2775  lin.ft.  mac- 
adam-telford  construction  on  the  Higganum  Station  Road: 
F.  Arrigoni  &  Bro.,  Middletown,  Conn..  $1.94  per  lin.ft.  for 
macadam;  $3.25  for  telford;  $1.25  per  lin.ft.  tor  rubble  drain, 
$10  per  cu.ydl'  for  concrete  walls:  $8  for  masonry  walls;  $6 
for  drv  walls;  15c.  per  sq.yd.  for  hot  flush  coat  asphalt;  8c.  per 
sq.yd.  for  asphalt  oil;  A.  Brazos  &  Sons,  Middletown,  Conn., 
$2.15;  $3;  $1.50;  $8:  $8;  $7;  28c.:  ISc;  town  of  Simsbury,  8593 
lin.ft.  macadam  construction  on  the  Tariff ville  Road;  Good- 
man &  Trumbull,  Litchfield,  Conn.,  macadam,  $2.17  per  lin.ft.; 
telford,  $3.17  per  ft.:  rubble  drain,  $1.25  per  ft.;  concrete  walls, 
$S  per  cu.yd.;  masonry  walls,  $6  per  cu.yd.:.  dry  walls,  $4.50 
per  cu.vd.;  hot  flush  coat  asphalt,  13c.  per  sq.yd.;  Trinidad  oil, 
9c.  per  sq.vd. ;  A.  J.  Ketchin  &  Son.  Simsbury,  Conn.,  $1.81; 
$2.60;  75c.;  $7;  $4.25;  13c.;  8i,ic.;  L.  Longhi  &  Bro.,  Torrington, 
Conn.,  $2.60;  $3.25;  $1.25;  $10:  $8  $6:  Pierson  Engineering  & 
Construction  Co.,  Bristol,  Conn.,  $2.23;  $3.20;  $1.50;  $8;  $6;  $5; 
12c.;  7c.;  Joseph  Mascetti,  Torrington,  Conn..  $1.79;  $2.79; 
$1.25;  $7;  $6:  $5;  12c.:  9c.:  A.  Brazos  &  Sons,  Middletown, 
Conn.,  $2.55;  $3.45;  $1.40:  $8.50;  $7.50;  $6;  25c.:  20c.:  R.  G. 
Miller,  Bloomfleld,  Conn.,  $2.17:  $1.50:  $2;  $7;  $6;  $5;  20c.;  15c.; 
Olmsed  &  Olmsted.  East  Hartford,  Conn.,  $2.07;  $3.10;  $1.25; 
$7.50;  $7.50;  $7;  20c.:  Sc. ;  town  of  Middletown,  $544*  lin.ft. 
concrete  or  Hassamlte  construction  on  the  Harttord-Saybrook 
Tpk.:  A.  Brazos  &  Sons,  Middletown.  Conn.,  $2.15  per  sq.yd. 
for  concrete;  $1.40  per  lin.ft.  for  rubble  drain;  $8  per  cu.yd. 
for  concrete  walls:  $7.50  for  masonry  Vails;  $6  for  dry  walls; 
Connecticut  Hassam  Pavement  Co..  New  Haven,  Conn.,  $1.8() 
per  sq.yd.  for  Hassamite:  30c.  per  lin.ft.  for  rubble  drain: 
$3.50  per  cu.yd.  for  concrete  and  masonry  walls;  $3  for  dry 
walls:  F.  Arrigoni  &  Bro.,  Middletown.  Conn.,  $1.63  per  sq.yd. 
for  concrete,  $1.43  for  Hassamite:  $1.25  for  rubble  drain;  $10 
for  'concrete  walls;  $8  for  masonry  walls;  $6  for  dry  rubble 
walls:  town  of  Somers,  6100  lin.ft.  native  stone  construction 
on  the  Ellington  Road:  R.  G.  Miller,  Bloomfleld,  Conn.,  $2.35 
for  macadam:  75c.  per  lin.ft.  extra  for  telford;  $1.25  for  rubble 
drain.  $1  per  sq.yd.  for  cobble  gutters:  $7  per  cu.yd.  for  con- 
crete walls:  $4  for  masonry  walls:  $3  for  dry  "walls:  20c.  per 
sq.yd.  for  hot  flush  coat  asphalt:  15c.  per  sq.yd.  for  Barber 
oil;  A.  D.  Bridge's  Sons  Co..  Hazardville.  Conn.,  $1.93;  $2.53; 
$1;  50c.;  $10;  $7:  $5;  15c.:  9c.:  town  of  Ellington.  7810  lin.ft. 
gravel  construction  on  the  Somers  Road:  R.  G.  Miller,  Bloom- 
field,  Conn.,  gravel,  $1.70  per  lin.ft.:  telford  $2.65  per  lin.ft.; 
rubble  drain,  $1.25  per  lin.ft.;  cobble  gutters.  $1  per  sq.yd.; 
concrete  walls,  $7  per  cu.yd.;  masonry  walls,  $4  per  cu.yd.; 
dry  walls,  $3  per  cu.yd.;  A.  Vito  Construction  Co.,  Thompson, 
Conn.,  $1.64:  $2.64;  $1.24;  75c.;  $10:  $8;  $5:  A.  Brazos  &  Sons, 
Middletown,  Conn..  $2.15;  $3.10;  $1.40;  90c.;  $8:  $7.50;  $6.50; 
Franklin  Construction  Co..  $1.68;  $2.70;  95c.:  75c.:  $8;  $6;  $5; 
Goodman  &Trumbull,  Litchfield,  Conn.,  $1.80;  $2.70;  $1.25; 
80c.:  $8;  $5.50;  $4;  town  of  Chester.  6759  lin.ft.  macadam  con- 
struction on  the  Chester  Road:  F.  .\rrigoni  &  Bro..  Middle- 
town,  Conn.,  macadam.  $2.93  per  lin.ft.:  telford,  $4.05  per 
lin.ft.;  rubble  drain.  $1.25  per  lin.ft.;  concrete  walls,  $10  per 
cu.yd.:  masonry  walls.  $8  per  cu.yd.;  dry  walls,  $6  per  cu.yd.; 
hot  flush  coat  asphalt.  15c.  per  sq.vd.;  Barber  oil,  12c.  per 
sq.yd.;  A.  Brazos  &  Sons.  Middletown,  Conn..  $2.89;  $3.75; 
$1.20;  $8;  $7.50:  $6;  25c.;  15c.:  Sperrv  Engineering  Co.,  New 
Haven,  Conn,,  $3.80;  $4.80:  $1;  $8:  $6:  $5;  $20c.:  15c.;  Goodman 
&  Trumbull.  Litchfield,  Conn..  3.32:  $4.50;  $1.25;  $9;  $6;  4.50; 
13c.;  9c.:  town  of  Fairfield,  4272  lin.ft.  amiesite  or  bituminous 
macadam  construction  on  the  Easton  Turnpike:  C.  T.  East- 
burn  Co.,  Meriden,  ..Conn.,  $1.85  per  sq.vd.  for  amiesite  over 
stone  base:  $2.75  per  sq.yd.  over  telford  base;  $1.50  per  lin.ft. 
for  concrete  curb;  $1  per  lin.ft.  for  gutter  drain;  40c.  per 
lin.ft.  for  rubble  drain:  $12  per  cu.vd.  for  concrete  walls;  $12 
for  masonry  walls;  $6  for  dry  rubble  walls;  B.  D.  Pierce,  Jr., 
Co..  Bridgeport,  Conn..  $1.95  per  cu.vd.  for  amiesite  over  stone 
base;  $2.80  for  amiesite  over  telford  base;  $1.43  per  sq.yd.  for 
bituminous  macadam:  $2.30  per  sq.vd.  for  bituminous  mac- 
adam over  telford  base:  75c.  per  lin.ft.  for  concrete  curb; 
40c.  per  lin.ft.  for  gutter  drain;  $1  per  lin.ft.  for  rubble  drain; 
$10  per  cu.yd.  for  concrete  walls:  $8  for  masonry  walls;  $6 
for  rubble  walls:  Sperry  Engineering  Co.,  New  Haven.  Conn., 
$1.50  per  sq.yd.  for  amiesite  over  stone  base:  $2.80  for  amie- 
site over  concrete  base;  $1  per  lin.ft.  for  concrete  curb;  50c. 
per  lin.ft.  for  gutter  drain;  $1  per  lin.ft.  for  rubble  drain; 
$8.50  per  cu.yd.  for  ( oncrete  walls:  $6  for  masonry  walls; 
$4  for  rubble  walls:  town  of  Middleburv.  2800  lin.ft.  gravel 
construction  on  the  Woodbury  Road:  Ahern  Construction  Co.. 
in  Willimantic.  Conn.,  gravel.  $2.70  per  lin.ft.;  telford.  $3.50 
per  lin.ft.;  rubble  drain.  $1.25  per  lin.ft.;  concrete  walls, 
$6  per  cu.yd.;  rubble  walls.  $5  per  cu.vd.:  L.  Loughi 
&  Bro.,  Torrington.  Conn..  $3.19;  $4.39:  $1.25:  $10;  $8; 
j5',r-^".'\"„. ''^^  Michiel  &  Bro..  Torrington,  Conn.,  $2.35; 
fo-?n'  »y•\^•„F•.  ■'^'^i  ■'^'  Rpnnett  N.  Beard.  Shelton,  Conn., 
«■-'«!?•  IJ-^^.'o'I-  Wll-  *"■  P"""''  ""^'"'  New  Britain,  Conn., 
$3,  $3.85;  $1;  $8;  6;  $5.50;  town  of  Monroe.  $6225  lin.ft.  native 
stone  macadam  construction  on  the  Bridgeport  Turnpike, 
,Iohn  de  Micheil  &  Bro.,  Torrington.  Conn.,  macadam,  $2.09  per 
lin  ft  ;  telford.  $3.09  per  lin.ft.;  rubble  drain.  $1.25  per  lin.ft.; 
cobble  gutters.  90c.  per  sq.vd.  concrete  walls:  $7  per  cu.vd.; 
masonry  wall.s,  $6  per  cu.vd.;  dry  rubble  walls,  $5  per  cu.yd.; 
hot  Hush  coat  asphalt,  lO'Ac.  per  sq.vd.:  Barber  oil.  flc.  per 
sq.yd.;  Peter  Suzio,  New  Britain,  Conn.,  $2.10:  $2.95:  $1.25; 
?-nW  «iP- Jc''*l'S'''„-)['''  '^°-  Bridgeport.  Conn..  $2.40:  $3.30;  $1; 
i,"o^;'  U^^-JVJVJ'^^J'  ^^^■-  B-nnett  N.  Beard.  Shelton,  Conn., 
$1.98;  $2  68,  $1:  50c.;  $10;  $6;  $5:  30c.;  30c.;  Goodman  &  Trum- 
bull, Litchfield,  Conn..  $2.49-  $3.49;  $1.25:  60c.;  $9;  $5;  $4.50; 
town  of  Old  Lyme,  5586  lin.ft.  native  stone  mnca'inm  or  trap 
rock  macadam  construction  on  the  Neck  Road,  Framlngham 
Construction  Co..  South  Framlngham.  Mass..  native  macadim. 
$1.83  per  lin.ft  ;  telford.  $2.65  per  lin.ft;  trap  rock  macadam. 
$1.83  per  lin.ft.;  telford.  $2.65  per  lin.ft.;  rubble  drain.  $1.25 
per  lin.ft.;  concrete  walls.  $8  ner  cu.yd.:  masonry  walls.  $6 
per  cu.yd.:  rubble  walls.  $4.50  per  cu.yd.;  hot  '  flush  coat 
asphalt.  19c.  per  so. yd.;  Trinidad  oil  16c.  per  so  vd  ■  F  Ar- 
rigoni &  Bro..  Middletown,  Conn..  $2.50:  $3.80;  $2.70;  $4;  $1.25: 
$10:  $8;  $6:  1,5c.:  12c.:  .Sperrv  Engineering  Co..  New  Haven, 
Conn  $3.15:  $4.15:  $3.15:  $4.15:  $1:  $8;  $6;  $5;  20e.:  15c.-  town 
of  \\alIlngford,  6660  lin.ft.  bituminous  macadam,  bltuminnus 
concrete,  warrenlte,  amiesite  or  hassamite  pavement  on  North 
;'!'.  ^,""<"  Colony  Sts.:  Warren  Brothers  Co..  Boston.  Mass.. 
bituminous  concrete  over  concrete  base,  $1.87  per  sq.vd.;  war- 
renlte over  concrete  base.  $1.93  per  sq.yd.:  bituminous  con- 
crete surface,  $1.30  per  sq.yd.:  2-ln.  warrenlte  surface.  $1.25 
per  sq.yd.;   excavation   for  sub-grade,   60c.   per  cu.vd.;   Charles 


.'line  r,,  iyi;j 
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atqiK'    Ujist!,    }.l..|,l    pel-   aq.yd.;,   $l.lo    pit   sii.ycl.    Co 

(•x<:iv:Uiuii,    65c.    pi-r   cii.yd.;    (''(inin'i 

iNi-w    ll;ivuii.    Conn..    h:iss:nnlli-.    .«I. 

ailain.    .$1.38    per    sq.yU.      ' 


surfac 
I'aving  C<J. 
bituminous 


uiiuminous  macadam.  .$1.38  per  sq.yd.;  hassim  Muilacc 
hassam  concrete  base,  $1.40  per  sq.vd  ■  "xcavaUon  B(  <• 
$l«-pe?'ia%'''3'r,P''h,!'*"-'?*^  Co;?n^''bltu.nlnot""maca 
l,:i.A  P  I^.f^,^\\  ^"L',V    ''""""Inou-s   macadam   surface.    !)5c. 


2a. 


Ion,    BOc.    per   cu.yd.      Cha.s.    J. 


inctt    Is    Comr. 


Urooklj-n,    1\     V.— (Oilidal)— The    follovviMK    bids    were    re- 

Ave..  ?,i4,bl5.  ai.  1..  Hickey,  Seventh  St.,  $33,738'  Norton  & 
B.  sTo%er  rs'l'res    "''■    ^"°"    ^"^    Douslass   St.,^  «3,S20.      Chark^ 

+IVen-    York,    :v.    V — (  norouB-h    of   Queens) (Odlcinn The 

President    of    the    BorouKh    of    Queens     Fifth    .St  d    Jackson 

Ave.,  Long  Island  City,  has  awarded  the  following  contra?t^s 
It."e"ets      Rike^' 'w"    r     M"V.  21.   .for    the    paving  ^f    various 

aSd'';s'fi'^!?«^'^--  "■ '";  II ASTfNi-s'V.CviNG* 'f' :,  A^i-iCvzi 

and  $16,856.  respciliv,  I.n  .  w  ill.ur  Ave,  f,„m  Willi-im  St  to 
n?3qT'jackson"  \\'"'  V,-""'l\!'  ■^^V"'^1^'I'  t-AVING  CO.'  1° 
S.^?;?V^-  ^-  '^^""P  '-RK^KRVING  CO..  at  $62.5fi5T  Harold  Ave^ 
o,  ?lJ?c  .'J'P'^""  -^,X^'-  t"  «killman  Ave.,  to  DANIEL  DONOVAN 
at   $9856. Maurice    E.    Connolly   is    Pres.  ^^^■•^y^^--, 

■a,n?VI  ■^"''•'';  ^-  \-,— IRorough  of  Queens)— (Offlclal)— Bids 
pirV-»  T?,?f7v."^A''  """l^.PL"-  -^""^  12.  by  the  Department  of 
Parks,    F  fth    Ave.    and    64th    St..    Manhattan,    for    constructing 

I    Stover  ts'comi-  '"   ^"'''■''"    ^""'^^    R"'"-    "f   Queens.      Charlel 

Now  York,    N.   Y.— ( Ofticial)— Bids   will    be    received  until   2 
p.m     June   9,    by    the   President   of   the    Borough   of  Manhattan, 
at    the_  office    of    the    Commissioner    of    Public    Works,    1    Park 
Kow.   tor   regulating  and    repaying   with   special   granite   block 
pavement    on   a    concrete   foundation    the    roadway    of   Elm   St 
from   n9rth  side  of  Reade  St.   to  south   side  of   Worth   St.      For 
regulating  and    repaving  with  special   granite  block  pavement 
on  a  concrete  foundatin  the  roadway  of  Washington  St.,  from 
south  side  of  Little   West   12th   St.  to  south  side  14th  St       For 
regulating  and   repaving  with  special    granite  block  pavement 
on    a    concrete  foundation    the  roadway  of  Washington  St.,  from 
west  side  Greenwich  St.  to  east  side  West  St.      For  regulating 
and   repaving  with    special    granite   block   pavement   on   a  con- 
Jo?^'' X°""*^''"°"    ^^'^   roadway  of   Hudson   St..   from   north  side 
12th   St.    t9   south   side    14th    St.      For   regulating  and    repaying 
with    special    granite    block    pavement    on    a    concrete    founda- 
tion  the  roadway   of  Second  Ave.,   from    north  side   60th  St.   to 
north   side   74th    St.      For    regulating   and    repaving   with   wood 
block    pavement    on    a    concrete    foundation    the    roadway   of 
W  ater    St..    from    north    side    Old    Slip    to    north    side    Wall    St. 
i<or  regulating  and   repaving  with  wood  block  pavement  on  a 
concrete    foundation    the    roadway    of    Bridge    St.     from    west 
side   Broad    St.    to   east   side    of    Whitehall    St.      For   regulatine 
and  repaving  with  wood  block  pavement  on  a  concrete  founda- 
tion   the    roadway    of    IGth    St..    from    west    side    Broadway    to 
east  side   Fifth  Ave.      For  regulating  and  repaving  with  wood 
?i'?£'^cP'^^l'''"''"'    °"    '^    concrete    foundation    the    roadway    of 
17th    St..    from    west    side    Broadway    to    east    side    Fifth    Ave. 
tor  regulating  and   repaving  with   wood   block   pavement   be- 
tween   curb  and   rails   and    special    granite    block    pavement    in 
and   between   tracks   on  a  concrete  foundation   the   roadway  of 
Amsterdam    Ave.,    from    north    side    60th    St.    to    south    side    62d 
St..  and  from  south  side  68th  St.  to  west  side  Broadway       For 
regulating    and    repaving    with    sheet    asphalt,     heavy    traffic, 
mixture,    with    Portland    cement    filler,    with    close    binder    on    a 
concrete   foundation,    the   roadway   of  Ann   St..   from    west   side 
of  Njissau  St.   to  east  side   of  Park   Row.      For   regulating  and 
repaying  with  sheet  asphalt,   heavy  traffic  mixture,   with  port- 
land    cement    filler,    with    close    binder    on    a    concrete    founda- 
tion,   the   roadway   of   Beaver  St..    from   west   side   of   Pearl   St 
to    east    side    of    Hanover    St..    including    Pearl    St.    south    of 
Beaver  St.   to  Wall   St.;  Wall  St..   from   west  side  of  Water  St 
to    west    side    of    Pearl    St..    and    Hanover    St..    from    west    side 
of  Pearl  St.  to  south  side  of  Exchange  Place.      For  regulating 
and   repaving   with  sheet   asphalt,    heavy    trafflc   mixture    with 
Portland  cement  filler,  with  close  binder  on  a  concrete  founda- 
tion,  the  roadways   of  Nassau   St..   from   north  side  of  Wall  St 
to   north   side   of  Pine   St.,   and   from    north   side   of  Liberty   St' 
to    south    side    of    Maiden    Lane.      For    widening    the    roadway 
and    repaving  with   sheet   asphalt,   heavy   trafflc   mixture    with 
Portland  cement  filler,  with  close  binder  on  a  concrete  founda- 
tion   from    curb    to   rail   and    with    special    granite    block    pave- 
ment   in    and    between    tracks,    the    roadway    of    14th    St.     from 
west  side  Eighth  Ave.  to  east  side  Ninth  Ave.     For  regulating 
and    repaving  with    sheet   asphalt,    heavy   traffic   mixture    with 
Portland  cement  filler,  with  close  binder  on  a  concrete  founda- 
tion,   the    roadway   of    35th    St..    from    west    side   of    First    Ave 
to  east  side  of  Third  Ave.      For   regulating  and  repaving  with 
sheet    asphalt,    heavy    traffic    mixture,    with    Portland    cement 
nller.   with    close    binder   on    a    concrete   foundation,    the    road- 
way  of   4th    St..    from   west   side   of   First    Ave.    to   east   side   of 
.Second   Ave.      For   regulating,   grading,   curbing,   flagging    gut- 
tering,   etc..    Park    Terrace   west   from  218th   St.    to  a   point    100 
tt.   south   of  215th   St.      For  regulating,  grading,   curbing,    flag- 
ging, etc.,  176th  St..   from  Broadway  to  Fort  Washington  Ave. 
George   McAneny   is  Pres. 

,,  *  ^'",^1^"  FallH,  X.  Y — The  Board  of  Public  Works  has 
awarded  the  contract  for  bitulithic  pavement  on  11th  and 
T-Tx,v,'t'l;  t°  WARREN  BROS.,  at  $2.49  per  sq.vd.  The  Mc- 
KTNNEY  &  McGUIRE  CO.  was  awarded  the  contracts  for 
^'}Yio^  ^KH?'?„  ^"'1  Elmwood  Aves  with  asphalt  block,  at 
$4406  and  $6040,  respectively.  F.  S.  Parkhurst.  Jr..  is  City 
Kngr.  "^ 

Olean,  N.  Y (Ofllcial)— Bids  will   be  received   until   8   pm, 

June  11,  by  the  Commissioners  of  Public  Works,  for  paving 
Reed  St..  from  North  Union  to  North  First  St.  H.  E.  Buntz 
-IS  City  Engr.      George   H.   Luther  is   Comr 


p>>>V''tJ\d\J^':i7''^>,^^"J::^°h^r,  p,"^'"^  Rivocst.,,  from 

Board   of  (■,>,.,      ■/'•      ,^   granite    block    was   awai-ded    by    tho 
at  V24  T^ij        i"""'  ?'"'.«ui)l>>y   to  the   PARKER-IIASS.AM  CO 
at   $24,714.      James    M.    Riley   is   Secy.      Noted    May    2!).  - 

|Sk'<str^;;iAr5e.^^n^^.^r^^oi^«^^^«^-a'ii^l|i 


Urun 


;l«k,    IV.    J — Bids    wll 


received    until    2:30 


the   i.ivhiTS'    \,S''""''''c,I'n  "="'«''''  an  ordinance  authorizing 
til.    paving   of  Autumn    St..    from    Myrtle    to   Haln    Ave 

noo^''7u"ne"l7''-b/-Ui*°15fate*li?!,'!,''    ^'"    '^■'^   .'"eoeived    until 
struct"ed"i'ri'''',*'Vi„''-     •'.--The     Township     Committee     has     In- 

Sg^a\id  •n;f!^-s^/;,^^^r^f '-sV-?^  ^H^L^-^^; 

tt    TT     ^   .      .-.         "■     *>  rii  1  n,,    IIj  bens  bur  tr.    Penn      at    SP^nnn       ni 
S.  Hoyt  IS  Boro.  Clk.     Noted  May   15  ^enn.,    at    *J^,000.      C. 

were:   J.    D.    Kuhn,    Greensburg     Penn      Jsis'ja-    FlJl,.,.    f     ijfL 

ficationT"ckl*led''for    b?oVc?n"  sto^ne   ^F    'w-J^uV'^'Ll^^'''  ^P"'" 
r;enn..,is    Boro.    Engr.      (5.^"p.^\?a"?ve/^is Vo\'j.^'    .i^c^^^^^N^oTe^d 

conlr^fs'Tair-bT-I^v'ai^eV'V^-^tr   *°  '"'^^1  complications,   ne 

HS  "*--"•       ---"O^   ^.,-HN    T.^HOOVER,    U.on^ 
CastlYcm'>nfv"h  =  P''"-~^°?'"^')— The   Commissioners  of  New 


.1,    f"™''<^rlanil,    Vn Bids    will   be    received   until   June    14     bv 

the  County  Court  for  the  construction  of  soil  road"  fn  Cum- 
berland County.  Whiteville  and  Thomas  Chapel  Road  Ts 
miles:  ParmyiUe.  1.6  miles  Cumberland  Court  House  toward 
Farmville.  16  miles;  Cumberland  Court  House  ar^CenterviUe 
1.5  miles;  Farmville  toward  Jamestown.  1  mile-  plans  and 
IP^fi^w"^",?"^  obtainable  at  the  office  of  P.  St.  J  Wilson, 
^l^'f  Highway  Commissioner.  Richmond.  Va.  and  at  the  office 
of  the  Clerk  of  the  County  Court.  Cumberland?  Va 

Norfolk  Vn.—Bids  will  be  received  until  June  9.  bv  the 
S°^'''^=..'''.  '^S^."'°i  f,°'".  paving  and  regulating  Bank  St..  "from 
Knn"]-^ V°  ?"^'  "^"  ■\y'^-  ZY  approximate  quantities  follow: 
500  lin  ft.  of  new  curbing.  200  lin.ft.  of  old  curb,  culled  and 
reset.  1550  sq.yd.  of  wood  block  paving,  and  100  cu  vd  of  extra 
^2",'',r''J,f  """J*"''  tracks:  plans  and  specifications  at  the  office 
of  W.  T.   Brooks.   City  Engr. 

Huntlneton.  W.  Va — (Official)— All  bids  for  paving  H4 
^  S^^  Z^  tt'"  Huntington-Hamlin  Pike  with  brick  were  re- 
jected by  the  County  Court  of  Cabell  County,  and  no  time  has 
been  set  for  readvertising  the  work.  F.  F  McCulloiie-h  i<5 
County  Clk.     Noted  May  15.  McLuuough    is 

Tampa.  Pla.— Bids  will  be  received  until  June  17  by  the 
Board   of   Public  Works,   for   the   construction   of   18,330  Iq.yd! 
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Noted 


brick  pavement  on  various  streets,  including  grading  and 
curbing.  The  estimated  cost  is  J29.32S.  F.  F.  Warren  is  City 
Engr. 

New  Decatnr.  Ala. —  (Official) — Bids  will  be  received  until  S 
p.m"..  June  10.  by  the  City  Council  for  curb,  gutter  and  pave- 
ment on  about  four  miles  of  city  streets.  About  85,000  sq.yd. 
bituminous  concrete  pavement  will  be  required.  Alfred  M. 
Lund    is  City   Engr.      Noted   May    1    and   22. 

+XeiT  Iberin,  La. —  (Official) — The  City  Council  has  award- 
ed the  contract  for  the  construction  of  about  12  miles  of  con- 
crete sidewalks  to  the  KE.NNETH  GR.A.NITOID  CO..  New 
Iberia,  at  approximately  $50,000.  Edwin  P.  Robb  is  City  Engr. 
Noted    Apr.    17. 

+XeTC  Orleau!),  La. —  (Official) — The  State  Highway  De- 
partment has  awarded  the  contract  for  the  construction  of 
about  14  miles  of  highway  in  East  Baton  Rouge  Parish  to 
the  GEORGE  W.  GARIG  CONSTRUCTION'  CO..  Baton  Rouge, 
La.  at  $52,090.  Other  bidders  were:  Body  &  Bradshaw.  $56,- 
980:  United  States  Coal  Gravel  &  Sand  Co.,  $80,175;  Jones 
Wood.  $57,190;  C.  C.  Sandoz  is  Secy.  Highway  Dept.  "'" 
May  8. 

Shreveport,  La. — The  Citv  Council  will  soon  advertise  for 
bids  for  the  construction  of  gravel  streets  at  an  estimated 
cost    of    $60,000.      George    R.    Wilson    is    City    Engr. 

+.\iihTllle,  Ohio — (Official) — The  Village  Council  has 
awarded  the  contract  for  improving  Main  St..  from  Scioto 
to  Walnut  St..  to  GRAH.^M  &  KNEUR,  Columbus,  Ohio,  at 
$20,160.  E.  B.  Pfleuger,  Circleville,  Ohio,  is  Engr.  B.  F. 
Schlcgel   is   Village   Clk.      Noted   May    22. 

Cincinnati,  OUo — (Official) — Bids  will  be  received  until 
noon,  June  10.  by  the  Director  of  Public  Service,  for  grading 
and  paving  with  asphalt  the  west  approach  to  the  Gilbert 
.\ve.  Viaduct  at  Eighth  St.  and  Broadway.  Bids  will  be  re- 
ceived until  noon,  June  11,  by  the  Director  of  Public  Service 
for  paving  with  granite  block  the  east  approaches  of  the 
Gilbert  Ave  Viaduct  on  Gilbert  Ave.  and  East  Court  St.  V. 
T.    Price   is  Dir.      M.  J.   Keefe   is  Secy. 

Bids  will  be  received  until  noon.  June  27.  by  the  Board 
of  Hamilton  County  Commissioners  for  restoring  the  east 
approach  of  the  Harrison  Ave.  Bridge  over  the  Great  Miami 
River.  Miamitown.  Colerain  Township.  Stanley  Struble  is 
Pres.  of  Comrs. 

Clrolevlile,  Ohio — The  Village  Council  has  awarded  the 
contract  for  paving  Main  St.  to  YOUNT  &  JACKSON,  Dayton, 
Ohio,   at  approximately  $52,000. 

CoiumbuH,  Ohio — (Official) — No  bids  were  received  May  23. 
bv  the  State  Highway  Commissioner  for  paving  1.86  miles 
of  the  Newark-New  Lexington  Road  at  an  estimated  cost  of 
$18,726.     Noted   May   15. 

CoinmhOB,  Ohio — Bids  will  be  received  until  June  13  by 
the  State  Highway  Commissioner,  for  road  improvements 
as  follows:  For  grading  and  paving  with  brick  1.07  miles  of 
the  Doylestown-Barberton  Road,  Chippewa  To'wnship.  Wayne 
County,  at  an  estimated  cost  of  $16,156;  for  grading  and  pav- 
ing with  brick  2.51  miles  of  the  Ashland-New  London  Road, 
HugKles  Township.  Ashland  County,  at  an  estimated  cost  of 
$36,000;  for  grading  and  paving  with  waterbound  macadam 
Section  2  of  the  McArthur-Hamdcn  Road,  Clinton  Township. 
Vinton  County,  at  an  estimated  cost  of  $1'4,987;  for  grading 
and  paving  with  waterbound  macadam  4.37  miles  of  the  Mans- 
field Lexington  Road.  Madison.  Washington  and  Troy  Town- 
ships at  an  estimated  cost  of  $33,120;  for  grading  and  pav- 
ing with  waterbound  macadam  1.38  miles  of  the  Zanesville- 
New  Lexington  Itoad,  Harrison  Township,  Perrv  County,  at 
an  estimated  cost  of  $12,639;  for  grading  and  paving  with 
bituminous  macadam  1.12  miles  of  the  Central  Ave.  Extension 
Road.  Richfield  Township.  Lucas  County,  at  an  estimated  cost 
of   $12,817.      James   R.   Marker   Is  Comr. 

+  (Ofl[lclal) — Contracts  as  follows  have  been  awarded  bv 
the  State  Highway  Commissioner  from  bid.'i  received  May  29: 
To  the  WILS(jN  ENGINEERING  &  CONTRACTING  '  CO., 
Xenia,  Ohio,  at  $7545.  for  paving  one  mile  of  the  Piqua-Urbana 
Road  with  waterbound  macadam:  to  E.  W.  RYAN.  IWaumee. 
Ohio,  at  $14,500.  for  paving  2.5  miles  of  th.-  Rrvan-Napoleon 
Road  with  waterbound  macadam;  to  the  ERIE  KToNE  CO.. 
y.?.?,  1^ '•'■'■  Ohio,  at  $4828.  for  macadamizing  one  mile  of  the 
)\  Illshlre-Fort  Recovery  Road;  to  E.  W.  TURNER,  IvOgan, 
Ohio,  at  $12,800.  for  paving  with  brick  0.84  mile  of  the  Bel- 
-nont  National  Road.  No  bids  were  received  for  paving  one 
"         '  Steubenvllle    Cambridge    Road    with    brick    at    an 


mil*' 


.stlmated  cost  of  $16,858.  and  none  for  paving  1.21  miles  of 
l.i'r.i.""'  "i'lnton  Road  with  concrete  at  an  estimated  cost  of 
$16,540.      Noted   May  22  and   29. 

f;nlion.  Ohio— fOfflcial)— Th.-  City  Council  has  rejected  all 
bids  received  May  26,  for  18,210  sq.yd.  of  paving  on  Cherry 
?.M  xt'^;'"?",".  •^';'  ^"'^  Paynes  Ave.  R.  d.  Yochem  is  City 
Clk.     Noted  May  22. 

firnrva.  Ohio — (Omctal)— Bids  will  he  received  until  noon. 
June  10.  by  the  Village  Council  for  grading,  draining,  curbing 
and  paving  North  Broadway  and  East  Main  Sts.  Cumlngs  & 
Downer.  Palnesvllle.  Ohio,  are  Rngrs.  In  Charge.  W.  E.  Mor- 
gan   l8   Village   Clk. 

Lopkfand,  Ohio— (Offlclal)  — Bids  will  be  received  until  noon. 
June   23.    by   the   Village   Countll.   for   grading,    draining    curb- 
ing and   paving  William   St  .   from   Wyoming   Ay    to   Lock    St 
with    vltrlfl<d    brick    on    concn-te    foundation.      Frank    Reed    Is 
Vlllagi-   Clk. 

4-MlilflIrflrlil.  Ohl.r— The  Village  Board  has  awarded  a  con- 
iTJ! '■',/"'■  "•'■e'l  paving  to  the  SCHn,T,ING  CONSTRUCTION 
CO.,   YnungHtown.   Ohio,   at    $32,230.  ■  i  luis 

New  I>hllailrlphla,  Ohio — The  CnmmlSHlonerB  of  Tuscara- 
waH  Cf.iinty  have  awarded  a  contract  to  WISE  SMITH  & 
KRAniLL.  Canton.  Ohio,  at  approximately  Jino.OOfl.  for  pav- 
ing  four  mllcH  of   the   Canal    Dover   Road. 

+Mnnhnr7',  Ohio — A   contract   ha 

I»ge   Council    to  I.AMBERT   BROS.    ..     

n»   $23,000  for  10.600  Bq.yd.   paving  on   eight  BtreetH 


•n  awarded   by  the  Vll- 
WTRT,    Delaware.    Ohio. 


""vy-  ", ,    n  zr,      J,       .'    'i    I'-ct.jvi'u   uniii   June 

•    Director    of    Public    Service,    for    ciirh.    gutter    and 
nUl'-walkn  on  North  Main  St.     C.  R.  Mark   Is  DIr. 


IVanhlnKtnn  C  H..  Ohio — Bldn  will  he  received  until  June 
7.    by    the    Director    -'    "-■."-    "^-.  -  . 

concrete 

+nrnnarlarr,  Ind. —  fOnicIal) — The  rommlsnlonerH  of  Jas- 
per Cnunlv  have  awarded  contracts  to  the  CROWN'  POINT 
CONSTRITCTiriN  CO..  Crown  Point,  Ind.,  at  $18,095  and  $15,325 


respectively  for  constructing  5%  miles  of  the  Halstead  Road 
and  4^4  miles  of  the  Yeoman  Road.  J.  P.  Hammbnd  is  Audr. 
Noted  May   15. 

Ithaca,  Mich. —  (Official) — Bids  will  be  asked  in  about  a 
month  for  16,000  sq.yd.  street  pavement,  to  be  of  brick,  con- 
crete or  asphaltic  concrete  construction.  The  Smith  &  Bou- 
lay   Co.,    Toledo,    Ohio,    is    Engr.-in-Charge.* 

Marshall.  Mich. —  (Official) — Bids  will  be  received  in  about 
a  month  for  paving  on  various  streets,  estimated  to  cost  about 
$32,000.  The  Smith  &  Boulay  Co.,  Toledo,  Ohio,  is  Engr.-in- 
Charge. 

Pontiac,  Mich. — The  City  Engineer  has  prepared  plans  for 
paving  various  streets  at  an  estimated  cost  of  $88,858.  Bids 
will  be  asked  some  time  this  year.  William  J.  Fisher  is  City 
Engr. 

St  Louis,  Mich. —  (Official) — Bids  will  be  asked  about  July 
1  for  the  construction  of  16.000  sq.yd.  of  paving  on  various 
streets.  The  Smith  &  Boulay  Co.,  322  the  Nasby,  Toledo,  Ohio, 
is   Engr.-in-Charge. 

+Bnrnhnm,  III. —  (Official) — Bids  for  asphalt  macadam 
oavement  on  various  streets  were  received  as  follows  by 
the  Board  of  Local  Improvements:  NEDJB  &  GREENWALD, 
$1.33',4  per  sq.yd.  (contract  awarded);  Calumet  Coal  Co., 
$1.33  V";  Downey  &  Portz.  $1.36;  Ahlfaorn  Construction  Co., 
$1  35  per  sq.vd.  "  The  successful  bidders  were  low  on  curb  and 
other  incidentals.      W.   H.   Smith    ic   Village    Clk. 

Freeport,  HI. — The  City  Council  has  passed  an  ordinance 
authorizing  the  construction  of  brick  pavement  on  portions 
of  seven  streets,  at  an  estimated  cost  of  $28,407.  Charles 
Hepner  is  City   Engr. 

Quincy,  III. — The  Board  of  Local  Improvements  has  author- 
ized the  City  Council  to  ask  bids  for  paving  North  Fifth  St. 
from  Hampshire  to  Vermont  St..  and  Jersey  St.  from  18th  to 
20th    St.      George    L.    Fransworth    is    City    Engr. 

Racine,  Wis. —  (Official) — Bids  will  be  received  until  10  a.m., 
June  14,  by  the  Board  of  Public  Works,  for  paving  Boyd 
Ave.,  from  Washington  Ave.  to  17th  St.  The  approximate 
quantities  are  4550  sq.yd.  paving  and  2400  lin.ft.  of  curb  and 
gutter.      F.   H.   Connolly   is   City  Engr. 

Davenport,  Iowa — The  City  Council  has  authorized  paving 
sections  of  five  streets  with  asphalt  or  brick  at  an  estimated 
total  cost  of  $72,400.     Hugo  Moeller  is  City  Clk. 

Greentipid,  Iowa — (Official) — Bids  will  be  received  until 
2:30  p.m.,  June  10,  by  the  Town  Council,  tor  the  construction 
of  about  11,500  sq.yd.  concrete  pavement  with  concrete  curb. 
M.  G.  McCreight  is  Town  Clk.  The  Iowa  Engineering  Co.. 
Clinton,   Iowa,   is  Engr.-in-Charge. 

Knoxville,  Iowa — The  City  Council  has  passed  an  ordinance 
for  10  blocks  of  concrete  paving  on  Montgomery  St.,  and  about 
14   blocks   on   various    other   streets. 

+Duluth.  Minn. — The  City  Commission  has  a'warded  the 
contract  for  paving  Grand  Ave.  with  concrete  to  S.  A.  RICHES 
at  $40,594.      C.   S.   Palmer  is  City   Clk. 

Stuntz  (Hibbing  post-office),  Minn. — Bids  will  be  received 
until  8:30  p.m.,  June  16,  by  the  Town  Clerk,  for  constructing 
the  Hughes  Road  and  the  Herman  Road.  Victor  J.  Benoe, 
Hibbing.   Minn.,    is   Town    Clk. 

+  Bastrop,    Tex (Official) — The    County    Court    of    Bastrop 

County  has  awarded  the  contract  for  constructing  about  40 
miles  of  gravel  roads  to  RAY  McDONALD.  Austin.  Tex.,  at 
$62,800.     J.    B.   Price  is  County   Judge.      Noted   May   22. 

Marietta,  Okla. —  (Official) — Bids  will  be  received  until  7:30 
p.m..  June  11,  by  the  City  Council,  for  the  construction  of 
approximately  26,000  sq.yd.  of  asphaltic  concrete  pavement. 
The  Benham  Engineering  Co.,  Oklahoma  City,  Okla..  is  Engr.- 
in-Charge.      Noted   May   1. 

+Salt  Lake  City,  Vtah — The  contract  for  Sidewalk  Exten- 
sion No.  159  has  been  awarded  by  the  Citv  Commission  to  P. 
J.  MORAN  at  $80,005.     Noble  Warrum  is  City  Recdr. 

Montesano,  'Wash. — Bids  will  be  received  until  1:30  p.m., 
June  16,  by  the  Commissioners  of  Chehalis  County,  for  im- 
proving a  section  of  the  Thomas  Lund  Road.  R.  G.  Trask  is 
County  Audr. 

+Seattle,  AVaoh. —  (Official) — The  Board  of  Public  Works 
has  awarded  the  contract  for  improving  Learv  Ave.  to  W.  F. 
MANNEY  &  CO..  at  $31,904.  Holt  &  Jeffrey  bid  $36,248.  W. 
H.   Tledeman   is  Asst.   City   Engr.     Noted   May    8. 

.Spokane,  AVnHh. — The  City  Engineer  has  completed  plans 
for  grading,  curbing  and  sidewalks  on  41st  Ave.,  from  Scott 
.St.,  to  Grand  Blvd.:  also  for  grading,  curbing  and  paving 
Stevens  St..  from  Second  to  Fourth.  Estimated  cost.  $12,500. 
Plans  are  also  completed  for  grading,  curbing,  draining  and 
sidewalks  on  Hatch  St.,  from  41st  to  43d  St.  Morton  McCart- 
ney is  City  Engr. 

+The  Commissioners  of  Spokane  County  have  awarded 
the  contract  for  constructing  6.35  miles  of  the  Waikiki  Road 
(gravel  macadam)  to  JOHN  F.  COSTELLO  at  $56,650.  Other 
bidders  were:  Snokane  .A.snhalt  *  Paving  Co..  $65.S4S:  Mitchell 
Bros..  $66,268:  Navlor  K-  Norlin.  $6.S,990:  F.  A.  Empev.  $99,400. 
The    County    Engineer's    estimate    was    approximately    $64,500. 

Springilcltl,  MnNM. — The  Navasset  Club  will  make  altera- 
tions and  additions  to  Its  cluli  house.  The  estimated  cost  is 
$40,000.      Col.   J.  K.   Dexter  is  Pres. 

+Tacomn,  AVaNh. —  (Official) — The  Commissioner  of  Public 
Works  has  awarded  contracts  to  GEORGE  P.  WRIGHT  at 
$26,700.  for  paving  Yakima  Ave.  ^-Ith  asphalt,  and  at  $26,700, 
for  paving  T,  St.  with  asphaltic  concrete.  Owen  Wood  is  Comr. 
Noted   May   15. 

1'nlontown.  WnMh. — The  Town  Council  has  Instructed  the 
Town  Clerk  to  advertise  fo--  bids  for  paving  various  streets 
at  an  estimated  cost  of  $18,000. 

Vancouver,  >Vni<h, — The  Lln'^-p-Klbbe  Co..  Portland,  Ore., 
at  $25,470,  for  bitiicrete  and  $24,124.  for  concrete,  were  low 
bidders  for  paving  15th  St.  Other  bidders  were:  Lotter  & 
Force,  Dolarway,  $26,667:  6-ln.  monolilhic,  $23,820;  6-in.  con- 
roncrete.  $27,206;  Star  Sand  Co..  Portland.  6-in.  concrete,  $25,- 
792;  gravel  bltiillthlc.  $27,812:  Henry  Howard,  light  hitullthic, 
$28,679;  Elwood  Wllda.  Portland,  gravel  bltullthlc,  Class  "A." 
$28,594;  6-ln.  gravel  concrete,  $22,131:  6-in.  Dolarwav,  $2^1,747; 
Montague  O'Tlellly  Co.,  Portland,  asphalt,  $31,654; '  asphaltic 
concrete,    $27,614. 
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14  UHUl  Vh,.  r,n,nj;r/'*h''  P«v^'"'""t  .».l  an  ryUnuited  coil  of 
CMty    EiiKln'-ui-  ^"""'^"     ''"^     approved     the     estimates     of     the 

&o\entn  III  I'.ast  Ifith  Sta..  concrete  thi'  KI.VtlPN  WTiinif 
CONSTIUTCTION  CO..  at  «15,filS:  Kkst'  .-iT  h  sT.  f n^m  ' Han c  ck 
to  Rossnur..  concnte.  to  OKKOON  IN'DKPK.VI  .KNT  PAVING 
J      •    at    *^,'i''      I'.a.-it    Lincoln    and    other    streets     liitulithic    re- 

of'Tns  rHv'!i7,'i"'';>'''''7°^.''^"'  *«''''''^-  "l'lsV,!i"t"hep'avrnp 
or  fcast  Cla.v  and  ether  streets  were  rejected  ,is  uriiijerty  own- 
ers could   not  agree  on  the   kind  of   pavenK'nt.     '''"I"  '  ^^  """" 

the''("Hv"Tr,',";  *^'"'H-~^''^^'"'"  *'<'  '-''ceived  until  June  2,S.  by 
1--rh  ijt  ,i  ,1,  •  £or  paving-  Chester  Ave.,  from  Fourth  tii 
e-n.t»r  'w  liS'^K.'^^P,*"'  ''?  <'<'ncrete.  with  concrete  curb  and 
gutter.     H.   P.  Murdock   is  City  Clk. 

tra?"t*^fo?°c"on^frl5;T7ji""  n ''*'  T«ustees  have  awarded  the  eon- 
iract   lor   con.sti  ucting   oil    macadam    pavement    on    East    Sixth 

Isi3  23'7''   ^■^fJ^'iT^''''    CONSTRUCTION    CO.,    Re°d"ands.' CaUf. 

ai  ^i6.Z6t.      L.   (.iull\'  IS  City  Ensr. 

The    contract     for    ijavine:    1 'i     milG'^    of    cjr-vt.ntvi     Qt     woo 

cTp^Urv^^'l'^i^''  y^^'^^n^-  Lamlndl  PaYk"'at  fisjit 
C.  F.  EASLEl.  Alhambra.  Calif.,  at  $16,045,  received  the  con- 
tract for  oiled  macadam  pavement  on  Howard  St. 
\n^e'^^=*?.!lt'*''';  f""?-— Gillette,  Montgomery  &  Tracv.  of  Los 
11  v^f;  ^  „f*'  '."T  bidders  at  $101,997  for  the  construction  of 
cm,„t^  VS,.  AVu'"  ^u^A'^'^'^y  between  Calabasas  and  the  west 
founts;  line       Other   bidders    were:    Bent    &    Pennebaker.    $10G.- 

G^rn^.-.-^\4l\'-'l^°"r-^^^^^^\V  ^f'^V  ^-  M^^^'-'  "19.368:  Leigh 
trarnsej,   $129,6i&;  John  D.  Marsh.   $141,065.     Noted  May   15. 

^■<,t^Z^^:\''^'K''^-  f""*-— M.  W.  McCOMBS,  516  Bryson  Bldg., 
w^fk«  .,  h**  '"S  contract,  at  $49,000.  for  constructing  side- 
Park  Notel  Mays"  ^'■^  '"  ^°'"'  district  No.  IS,  Lamanda 
at  ?iV4rFH^'^^^'  H^  N  .Sichel  St.,  was  awarded  the  contract 
DiJrinf  Nn  ?fi  constructing  oil  macadam  pavement  in  Road 
uistiict  rvo.   16.      Noted  May   S  and   22. 

aw^r^en"""^"*";  *'''."':"~'^T*'^  ^'^t'"  Highway  Commission  has 
awarded  a  contract  to  LEIGH  GARNSEY,  at  $51,869  for 
the  construction  of  about  TV.  miles  of  state  highwav  in 
Ventura  County,  from  the  southern  boundary  to  Newberry 
Park.     Austin  B.    Fletcher  is  State  Engr.     Noted  May  15. 

T  ^"o"'^'  ?»*•— fOfflcial)— Bids  will  be  received  until  noon, 
i,",^?.  V-  ^,';',?  ^"'''U  Council,  for  the  construction  of  approx"- 
matei>  l.i.fiOO  sq.yd.  concrete  pavement,  and  10,000  lin  ft 
concrete  curb.     K.  S.  MacDonnell  is  Town  Engr.       "'"""     ""■"• 

T     *"""•  On*— 'Official)— Bids   will   be   received   until  B  pm 
iAnn         ■   ,  ^  ^^t   ?-"^'  Council,   for   constructing  approximately 
brfek^'Ji^vi/cfPf^'*''^  or  bitulithic  pavement,   6400  sq.yd.  vUHfled 

A  '?T  iP,'^,^'"^  *°''  ^ar  tracks  and  6S00  lin.ft.  curb  and  gutter 
A.  H.  Millar  is  City  Clk.      Herbert  Johnston   is  City  Eng" 

Stratford,  Ont — The  City  Council  will  soon  "ask  bids  f  .r 
constructing  about  10.397  lin.ft.  concrete  sidewalks  at  an  esti- 
mated cost  of  $5500.     A.  B.  Manson  is  City  Engr. 

Wlnsham.  Ont — (Omdal)— Bids  will  be  received  until  4 
p.m.,  June  10.  by  the  Town  Council,  for  storm  sewers  curb- 
?^Tnwn  0°,?-'''''"^*'  pavement  on  Josephine  St.  John  F.  Groves 
is    town  Clk.      T.  Harry  Jones,   Brantford,   Ont.,  is  Engr. 

aoon'"'Trne''fi"h,*?h''-7^;°'?.'^'''"— '^''^^  ^'"  ^^  received  until 
aoon,  June  6.  by  the  City  Commissioners,  for  the  construction 
of  approximately  17.000  sq.yd.  of  pavement  332  000  so  ft 
jSm Js  Pat^oTfs"cSmr.  ''•""  ""•"•  -^o-Wned  curb  andVtle": 
.ImherHt,  X.  S — The  City  Council  plans  the  construction 
W.^F.**Do''nY/n^is'' "city    cuf ""  "^  ''"  estimated  cost  of  $S5,00(): 
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TVTf^*-*<?r*V„""**;~^'''"^   '""''   '"^'"^   prepared   by   the   Renfrew 
Mfg.  Co.,  for  extensive  improvements  to  its  plant. 

+Chlcopee  Falls.  Mass — The  contract  for  the  constriietinn 
of  a  factory,  S0x240  ft  four  stories,  for  the  Fiske  Rubber  Co" 
Mas  awarded  to   FRED  T.    LET   &  CO.,   INC.,   Springfield, 

Xorthville.  Mass — Plans  are  being  prepared  for  the  con- 
struction of  a  factory  in  Northville.     Estimated  cost,  T20;000 

M.  !l'r;J^%''co.''f.?rVZTtfin|^''pla'rt"fn''L!gtr^%^  s\l  gT^.^l 

Plans  have  been  completed  on  which  estimates  are  beine- 
prepared  for  a  factory  on  Birnie  Ave.  for  Frank  H  Page  60 
Hampden  St.  It  will  be  of  brick,  mill  constructioj^  60x90 '  fi.! 
three  stories.     Samuel  M.  Greene   &  Co.  are  Archs 

Estimates  are  being  received  on  plans  prepared  by  H  L 
Sprague    for    a    factory    at    the    plant    of   the    Kibbe    Eros     Co' 

?0x-?6  ft'^°hotr-<=i Jl?."-''"'''"'"/  r'"  ''^  ^S'^"  "••  -""th  an  el 
l^^-ln  A-  ^^  V^  stories  and  basement,  and  a  second  ell 
28x50  ft.,  one  story  and  basement,  all  of  brick  mill  con- 
struction. '  " 

„.,  +1'"""*"".  ?I»s»-— The  contract  for  the  construction  of  a 
silk  mill  on  Washington  St.,  for  the  Old  Colonv  InvestiSent 
Taunto'n?-a?  ns'oo?.  ^^^'^'^  '°  ^-  ^-  ^'ITHERELL  &  hT^f 
Templeton.  Mass.--Plans  are  being  considered  by  the  Otter 
?ec7n^/?°rst?2y^°d'"^'''fi7e';''"^'™^"°"  °*  "«  plant. 'Which^l^^^ 

pre^a^'l|"for^\J,VrJ>%Jsrf1,"un!r%"'-\"o%?p°,aJ|  SSr,'d"ilg?'^r"e! 
cently  destroyed  by  fire.     William  H.  Barr  is  Gen    Mgr 

The    Larkin    Co..    soap    manufacturer,    has    filed    plans    for 


phlnt*^a^'cn"rrnl^«r'^^"v''■''"£°"'^'■'''."  factory  to  be  added  to  Its 
Is   lloiMKM)  '^"^  ^'"'  'i'-''»8'-'aer  Sts.     The  eatlmated  cost 

nren^ir.'.I'i"?*"-  ■'^'  ^ -TJ.^''  Carthage  Machine  Co.  Is  having  plans 

Ex*ang?  Buffah,""h^i  ''^-  »-7--W>KRIS  &  ALLAN.  Builders" 
itV-M/.ti'^  V.f  .u  •  "V  "-celved  the  contract  for  the  con- 
?o  rec?ed   at   Pavrn'^v-i;    '"■"■l<  /"Ctory    building,    60x140    ft., 

Vto  u  fo  S  niM*?'i^VY"-  a'"^  the  Erie  R.R.  bv  the  Fahne- 
f.lZr  .V  •  "f  Philadelphia,  manufacturer  of  chocolate  and 
confectionery.      The   estimated   cost   is  $35,000       '""''"'•"'     and 

a  ofte"»n!'i''^'  "^^  f— The  Salisbury  Mint  Cola  Co.  has  bought 
a  site  and   is  preparing  to   build   a  two-story   factory 

new'lrnn"f,';;.,^",-~,'^5'"  V'-rnon  Iron  Works  Co.  wil'l  bull.l  a 
new    lion   and   steel   foundry,    to   cost   $25,000. 


the'TTght^'t'o"m";nMf";T,T'''' ^''^'f^^'"""*?  Co.  has  taken  over 
lalVe'd" Vt%'2°Ot;"oro"^V^^-;S  a  ..-"^;.  a  -^^^^^^^ 

leans''"r^.""n?,"°:;'  "V"'  fo._  will"  rebuild  "ifs'"p'iin^  "at  "ncw  Or- 
coneeVn  m'l.^.V.k,,'',''  ■"^■'■''  '■''  ",'*'•  ''^  a  loss  of  $125,000.  The 
Ch  ,Vb.S  Ti'J..^jf'^^ '""■?.  '"'■'''  ='?''  patent  cake  from  cotton  seed. 
Chailes    Monsted    is    Pres.    and    A.    D.    Geoghagan,    Gen.    Mgr. 

Chattanooga,  Tenn. — The  Southern  Aseptic  Cotton  Co  hna 
incre,ased  its  capital  from  $25,000  to  $5M00,  and  win  eFect  an 
cotton°"  "     "'  '"  '"'  "^''^  '"  '*'*   manufacture  of  asepti? 

li«,hSd"Vf""ni?f,"/  'T*'""-— •>  plant  to  cost  $100,000  will  be  estab- 
motor     true  Th""*^(V    '"';    '^''    manufacture    of   the    Ausman 

noo^a  wmf^.^Tcht.;''"'"^?.''',"'"'"'^  Association,  of  Chatta- 
nooga, will  furnish  the  capital. 

bIoH?"aHTn'i',ri'  Ky;— The  Mengel  Box  Co.  has  purchased  a  city 
eree^an-'.HHi?-^  "^  wooden-box  factory  in  Louisville,  and  will 

trifi-i  dii  del  anion. 

the'"'manMfL?,',',?^^„f^  Plating  Works  has  announced  plans  for 
en!a?lp  w=^ViL°f  ""  Patent  reversible  gasoline  iron,  and  will 
f,?„f ^?<      I   tP-    il'    r?/'    'he    purpose   of    manufacturing    the    de- 

f^u  C?j'  Rindt.   448  South  Fifth  St.,  is   Pres. 
e,,! J,^''■  ^o?nios   Portland  Cement  Co.    is  considering  plans   for 
^Mh^.r^,    Vv,""   Pffl  "'•      ^he    mills   are   located   at   Kofmosdale.   a 
suburb.      The  offices  are   in   the   Paul  Jones   Bldg.,   Louisville. 

Co  ^^?h"ieh''h'*''-~'^''*'  ,^ashville.  Chattanooga  &  St.  Louis  R.R. 
to  ^n^ar^e  it?  fa^'efT'"'  ^^epair  shop  at  Paducah.  is  planning 
Hon  nf  f  v.lL^?,'^''.^"'"^  there  in  anticipation  of  the  construc- 
tion of  a  new  bridge  over  the  Ohio  River,  near  that  point. 
The  general  offices  of  the  company  are  in  Nashville.  Tenn 
to  ;\en?"o  *'?''*— Jhe  Akron  Refiector  Co..  Akron,  is  arranging 
p°ant  ^  factory   on  the  grounds  of  the  old   aluminuiS 

^-ni*''.'"";  °'''"^7•T^''  Firestone  Tire  &  Rubber  Co.,  Akron. 
brick!  7'"2il3"  ft  '"  "^  factory  at  Akron.     It  will  be  of 

Cleveland,    Ohio— The    American    Steel    &    Wire    Co      Cleve- 
on"e   between  ?lf'  ^'''^    additions    to    its    plants'Tn    cieveland. 
^■1%   tu^iP  '"1  Cuyahoga  River  and  Baltimore  &  Ohio  RR 
and   the   other  at   its  Jones  Ave.   plant. 

W  .\.  Kerber  Co..  Cleveland,  will  erect  a  packing  nlant 
on    the    west   bank   of   the    river,    costing   $100,000. 

Columhus.  Ohio — Howard  &  Merriam,  Archs..  Columbus  are 
preparing  plans  for  the  erection  of  a  two-striry  factory  fi? 
the  Columbus  Varnish  Co.,  Columbus.     Estimated  cost, TlO.OOo! 

Sr  fum""l'J*A?'''?.~T^''^,!?^  ^V"  ''^^n  completed  by  Stribling 
^i^i'f  fl;  '^i  ?-u  ^"^li^^hus,  for  the  construction  of  a  new 
'^     The   v'^A*"  ■J.°'"}-^^i,?'"''y^"  Mf-   Co.,  Columbus. 

The   N.    A.    Curtis   Mfg.    Co.,    Columbus,    has    been    organized 

?aoet%w?i'rfer=°^.n^^^*""''/'""  ^^^  manufacture  of  sho^^cases 
ca.  pet  sweepers  and  woodenware.  A  plant  will  he  erected  at 
Columbus.      M.    E.    Swanson,    Columbus     is   interested 

Findlay,  Ohio— The  Allen  Motor  Car  Co..  Pindlav  recently 
temnli^n^r  "Jh^  increased  its  capital  to  $500,000  and  fs  con- 
templating the  erection   of  a  large  addition   to  its  plant. 

the^p!?,^',,?^'?"?.^'''''  -^'i'  ^<'  received  until  noon,  June  16.  by 
tne  Boaid  of  Commissioners  for  the  erection  r,f  th^  t  ,-,-.« 
State  Hospital  for  erecting  and  equipping  a  machinllh^p^t 
Ar'ch'"'''""^       hospital.     Frank  L.   Packard.  CoUir^bus?  Oh°o.  ?a 

■o   J-'™"'    Ohio — The    Cincinnati.    Hamilton    &    Davton    Rv     Co 
is   having   plans   prepared   for   the   erection   of  additions   to  its 
shops    at    Lima,    Ohio.      Incorrectlv    noted    last    week    as    Chi 
cago,   Hamilton    &   Dayton   Ry.         "  weeK    as    Chi- 

to  tte  PORTSMOUTH  F^Np'V^^l^o''"^*'"^'^'  '^^^  ''^^n  awarded 
'£'jr.    H'^?Jm'fn°^g^?er^a'?°^,^n?r.^?to,r°f   rtrnlsfi^^^^^  c'a\7i"nl^ 

is    Dra'nn?n^**';!,°^n,l'M  °^l°    Electric    Automobile    Co.,    Toledo, 
IS    planning    to    double    its    capac  tv.       The    new    huildinp-    to 
be    erected    which    will    cost    approximatelv    $100  000     wliI^aH 
join    the    present    four-story    brick    f^^tory.  '■         "    ''^' 

Z<,ne%Vnu"^tvm*'l'^7^L'^°7^"-^^"'^  ?"''^  *  Contracting  Co., 
?ost!^  $50  000  ^^^    ''"    addition    to    its    plant.      Estimated 

Wot^«"''pv,Vi^'.?'".^u--  ^nS— ^O'5'^'a'^— The  Baldwin  Locomotive 
rh^^YlanT^ir^^t^sTSirc^gi"^'"-^'"^  ^"  '-^-  ^^^rS^i^'fllTn 
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Detroit,  Hich. — The  Caddilac  Motor  Car  Co..  Detroit,  has 
secured  a  permit  for  the  erection  of  its  proposed  addition,  to 
cost    about    $40,000. 

The  Detroit  Graphite  Co..  Detroit,  has  secured  a  permit  for 
the  erection  of  a  five-story  brick  and  steel  plant  at  12th 
St.,  near  Fort  St.,  Detroit.  Estimated  cost,  about  $30,000. 
Noted    May    22. 

Jackson.  31icli. — The  Automatic  Car  Coupler  Co..  Jackson, 
is   considering    the    erection   of   a   factory   at   Jackson. 

Chlcaso.    Ill The    Edmunds    Mfg.    Co..    Chicago,    will    erect 

an  addition   to   its   plant   to   cost  about   $10,000. 

Brilllan.  Wis. — The  Brillion  Iron  Works,  Brillion.  manu- 
facturers of  gasoline  engines,  will  erect  a  large  addition  to 
the  plant,   which  will   double  its  present   capacity. 

W'ankenha.  AVU. — The  Universal  Furniture  Co..  Chicago, 
111.,  will  erect  a  plant  at  Waukesha.  60x350  ft.  Work  will 
start  as   soon   as   possible. 

Den  Molnex.  Iowa — The  Herring  Motor  Car  Co.  contem- 
plates the  construction  of  a  $10,000  plant  at  Ninth  and 
Murphy    Sts. 

Hampton,  Iowa — The  Swen  Wire  Stretcher  Co.  is  planning 
to  establish  a   factory   in  this  city. 

Toprfca,  Kan. — Bids  will  soon  be  received  by  the  State 
Text  Book  Commission  for  the  construction  of  an  addition  to 
its  printing  plant.  The  work  includes  the  erection  of  two 
buildings,  one  three  stories,  50x150  ft.,  and  the  other  three 
stories.   23x75  ft.      Estimated  cost  $70,000. 

Kenmare.    X.    D The     Ohnstedt    Mfg.     Co.,     will     build    a 

foundry   at    Kenmare. 

Joplln,  .Mo. — The  Wilhoit  Refining  Co.  will  build  a  new  oil 
refinery  to  cost  $50,000.  at  Joplin. 

Bryan  Bros.  &  Co.,  will  build  a  sludge  mill  at  Joplin,  to 
cost  approximately   $15,000. 

KaniiaK  City  Mo. — Plans  are  being  considered  by  Mont- 
gomery Ward  &  Co.,  for  the  construction  of  a  new  plant  at 
Kansas  City.  Estimated  cost  $1,000,000.  W.  P.  Thorne  is 
Pres. 

+St.  LooIk.  Mo. — The  contract  for  the  construction  of  a 
three-story,  55x63  ft.  addition  to  the  George  Kilgen  &  Sons, 
plant,  has  been  awarded  to  C.  LUND,  810  Olive  St.,  St. 
Loui.s. 

Fort  Smith,  .\rk. — The  Fort  Smith  Iron  &  Steel  Co.,  has 
been  incorporated  with  capital  stock  of  $85,000  and  will  build 
a  foundry  to  cost   $25,000. 

The  Pendell  Folding  Screen  Co.,  Inc.,  will  establish  a 
screen  factory  at  Fort  Smith,  to  manufacture  a  newly  pat- 
ented folding  screen.      Estimated  cost  $30,000. 

Everett,  Wash. — W.  B.  Wefesn'  t  &  Co.,  of  Keosaqua,  Iowa, 
contemplates  building  a  factory  for  the  manufacture  of 
power  boats  In  this  city.  The  Everett  Motor  Boat  Club  is  in- 
terested in  the  project. 

Foutana.  Calif. — C.  C.  Moore  will  erect  a  $25,000  plant  for 
the   manufacture   of  olive   oil  and   by-products   in    Fontana. 

Loo  VnKrleN.  Calif. — The  Commercial  Engine  Co.  will  erect 
two   factory    buildings   at   Ninth    St.    and    Santa    F^    .\ve. 

Lon  .\nKeIrM,  Calif. — The  Union  Packing  &  Provision  Co. 
will  erect  a  packing  plant  in  Vernon  to  cost  $150,000.  J.  N. 
Porter,  239  South  Hill  St.,  Los  Angeles,  is  Pres. 

Rlrbmond.  Calif. — The  Empire  Mfg.  Co.,  Spokane,  Wash., 
is  considering  the  construction  of  a  branch  factory  tor  the 
manufacture  of  pumps  and  refrigerators  at   Richmond. 

Van  .N'nyN,  Calif. — The  Murray  M.  Harris  Co.,  700  Sichel 
St..  Los  Angeles,  has  purchased  a  site  on  Sherman  Way  from 
Sixth  to  A  St.  and  will  erect  a  modern  plant  200x300  ft.  It 
will  be  of  reinforced  concrete  construction,  faced  with  white 
glazed  brick.  A.  S.  Helneman,  San  Fernando  Bldg.,  Los 
Angeles,    Is  Arch. 

Shrrbrooke,  Que. — A  new  company  is  negotiating  for  the 
purchase  of  a  site  for  the  erection  of  a  car-wheel  foundry. 
P.    McCullough    is   Interested. 

AKtnconrt,  Ont. — See   item   under   Buildings. 

Berlin,  Ont. — The  Dominion  Tire  Co.  has  decided  to  erect 
additional   buildings,   to  cost  $50,000. 

Brampton,  Ont. — The  Massey-Harrls  Co.,  Toronto  Ont., 
has  purcnased  a  site  at  Brampton,  and  is  having  plans  pre- 
pared for  a  factory  to  manufacture  gasoline   engines. 

Brantforil.  Ont. — The  Brantford  Machine  &  Foundries,  Ltd 
recently  Incorporated  to  manufacture  machine  tools.  Is  com- 
pleting plans  for  a  machine  shop,  of  10.000  sq.ft.  floor  space 
and  a   foundry,   to  be   built   at   once. 

Brantford.    Ont. — The    DulT    Mfg.     Co..    Pittsburgh      Penn 
manufacturer    of    ball-bearing    screw    Jacks,    Is    having    plans 
pr«nar.-d  for  a  machine  shop  and  as.tembllng  plant  at  Brant- 

BrlilKriiuric,  Ont. — The  Monarch  Belt  Co.,  Ebenezer,  N  Y 
plans   to  establish  a  factory   at   Brldgeburg. 

PiirU  City.  Ont. — The  Tate  Electrics,  Ltd.,  will  erect  a  new 
automobile  factory  In  Ford  City. 

^Hamilton,  Ont — A  contract  has  been  awarded  to  the 
H.X.Mll.TM.N-  URIDGR  WORKS  CO..  for  the  Iron  and  steel 
work  for  Ih-  ad.Illlon  to  the  plant  of  the  Gartshore-Thomas 
Pipe  &  Foundry  <'o..  on  Stuart  St. 

Hamilton.  Oat — The  Ontario  Pip.-  Line  Co.  will  establish 
a  plant  costing  $1,500,000  In  Hamilton.  Ovens  will  be  In- 
»t,T  led  to  produce  5.000.000  ft.  of  gas  and  1008  tons  of  coke 
dally. 

iBBrraoli.    Ont.— The    Rtandlsh    Mfg.    Co.,    11    Colborne    St 
Toronto.    Ont.,    conslderB   erecting   a    factory,    costing    $30,000, 
at   Ingersoll. 

,J"<^'"'*»'  '>'**■— Th-   Metallic   Roofing   Co.   has   plans   for  an 
addition  to  Its  present    plant. 

The  Clark  Nlattri-Hs  Co.  has  purchased  a  site  and  will  erect 
a  niw  factory  on  Cllirord  St  J.  Clark,  670  Richmond  West, 
Is  Mgr. 


Toronto.  Ont. — The  Parolin  Co.  of  Car\adma  has  been  in- 
corporated to  manufacture  and  deal  in  machinery  and  special 
appliances.  Francis  H.  Stewart,  Wilbert  Willis  and  Howard 
Anderson.  Toronto,  are  incorporators.  The  capital  stock  of 
the  company  is  $50,000. 

The  Eastern  Rubber  Co.  has  plans  for  a  three-story  and 
basement  factory,  72.V200  ft.,  an  office  building  72x146  ft.,  and 
a  boiler  house  60x60  ft.,  all  of  brick,  steel  and  concrete  con- 
struction. G.  Morton  Wolfe,  Ellicott  Sq.  Bldg..  Buffalo,  N.  Y.. 
is   Arch. 

J*.  M  Loose  &  Sons,  manufacturers  of  piano  actions  and 
kindred  products,  have  purchased  a  site,  250x134  ft.,  and 
will  erect   a   new  factory. 

'«\>Iland,  Ont. — The  John  Deere  Plow  Co.,  Dain,  Ont.,  plans 
to  erect  a  new  factory  at  Welland,  for  the  manufacture  of  all 
kinds  of  farm  implements. 

Saskatoon,    Sask The    Metal    Shingle    &    Siding    Co.    plans 

the  erection  of  a  plant,  costing  $250,000.      Noted  Sept.  19,   1912. 

Taber,    .41ta The   Canada   West    Coal    Co.    will    establish    a 

plant    at    Taber.    having    a    daily    capacity    of    100,000    pressed 
brick.     The  estimated  cost  is  $100,000. 

Vancourer,  B.  C. — A  laundry,  to  cost  $125,000,  will  be 
erected  at  Quebec  St.  and  Sixth  Ave,  It  will  be  three  stories, 
of  reinforced-concrete.  Equipment  costing  $50,000  will  be 
installed.     G.   B.  Kaufman,  615  Hastings  St.,  West,  is  Arch. 

Newcastle,  N.  B. — The  Canadian  Gear  Works.  Ltd..  will 
make  adJitions  and  alterations  to  the  present  plant,  and  will 
manufacture  wagon  gears  and  bodies.  The  improvements 
include    a    planing    mill. 

FEDKRAL.  GOVERNMENT  WORK 

Dredging — Portland.    Maine — Bids    were    received.    May    29, 

follows  by  Lieut.-Col.    W.   E.    Craighill,   Corps   Engrs.,   U.   S. 

,     Portland,    for    dredging    in    Portland    Harbor:     (a)     Inner 


ara  j-^reoging  wo.,  r-roviaeiice,  rt.  i.,  ;a;  a\jc.  i.D)  loc. ;  ic> 
auc;  Jeremiah  P.  O'Riorden,  Charlestown,  Mass.,  (a)  27%c. 
(b)  1714c.:  (c)  2Sc.:  Coastwise  Dredging  Co..  Norfolk.  Va., 
(a)  24c.:  (b)  24.6c.;  (c)  20c.;  Morris  &  Cummings  Dredging  Co., 
New  York,  (a)  10.6c.;  (b)  10.6c.;  (c)  10.6c.:  Eugene  Breymann. 
Boston,  Mass.,  (a)  25c.:  (b)  9.5c.;  (c)  25c.:  John  A.  Seelv,  New 
York,    (a)   16>,4c.    (b)    levic;    (c)    16V4c. 

Post  Office — New  Bedford,  Mass. — Bids  will  be  received  by 
Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, D.  C.  until  3  p.m..  July  10,  for  the  construction  of  the 
U.  S.  post  office  at  New  Bedford.  The  building  is  to  be  one 
story  and   basement,   approximately    21.730    sq.ft.    ground   area. 

Mechanical  Equipment — New  Bedford.  Mass. —  (Official)  — 
Bids  will  be  received  until  3  p.m..  June  10.  by  Oscar  Wende- 
roth, Superv.  Arch.,  Treasury  Dept.,  Washington.  D.  C,  for 
the  mechanical  equipment  of  the  U.  S.  post  office  at  New  Bed- 
ford. 


-A-Dredglne — New  York.  N.  Y. —  (Official) — Bids  will  b 
ceived  until  noon.  July  5,  bv  Col.  W.  T.  Rossell.  Corps  El 
U.  S.  A.,  Army  Bldg.,  39  Whitehall  St.,  New  York,  for  di 
ing  in   the  Hackensack   River.   N.   J. 


le  re- 
ngrs.. 
redg- 


Dredging — Philadelphia.  Penn. — The  dredging  to  be  done 
in  the  Delaware  River  under  bids  to  be  opened  June  25,  will 
be  divided  into  three  sections:  Section  A  will  require  1,575,000 
cu.yd.;  Section  B,  2.540.000  cu.yd.;  and  Section  C.  2.730.000 
cu.yd.  Bids  will  be  opened  by  Lieut.-Col.  J.  H.  Kuhn,  Corps 
Engrs.,    U.    S.    A.,    Philadelphia. 

+(:un  Forglngs — Washington,  D.  C. — The  contract  for  fur- 
nishing 34  sets  of  4-in.  nickel-steel  gun  forgings,  bids  opened 
May  14.  has  been  awarded  as  follows:  To  the  CRUCIBLE 
STEEL  CO..  Pittsburgh.  Penn.,  for  eight  sets,  and  to  the  MID- 
VALE  STEEL  CO..   Philadelphia,   Penn..   for  26  sets. 

Boilem — Washington.  D.  C. — Bids  were  received  as  fol- 
lows. May  2S.  by  Oscar  Wenderoth.  Superv.  .\rch..  Treasury 
Dept.,  Washington,  D,  C,  for  the  installation  of  two  new  high- 
pressure  boilers,  etc.,  at  the  Bureau  of  Engraving  and  Print- 
ing (new  building),  Washington.  D.  C.:  W.  G.  Cornell  &  Co.. 
Washington.  $45.P(0:  John  W.  Danforth  Co.,  Buffalo,  N.  Y.. 
$47,994:  Crook-Krces  &  Co.,  Catonsville,  Md..  $52,200:  Thomp- 
son-Starrett  Co..  Nev  York,  $49,303;  S.  Faith  &  Co.,  Philadel- 
phia,   Penn.,    $52,487;    Evans-Almirall   Co.,    New    York,    $52,113. 

+DredgiuK — Norfolk.  Va. — Th.>  contra. -t  h.TS  been  iwarded 
to  the  MARYLAND  DREDGrN-l  &  OONTUACTING  CO..  Balti- 
more. Md.,  for  dredging  Thimble  Shual.  about  450,000  cu.vd., 
at  17.3c.  per  cu.yd.  Bids  were  opened  bv  Lieut.-Col.  E.  Evelefh 
\\  inslow.  Corps  Engrs,.  U.  S.  A,.  Norfolk.  List  of  bidders 
noted    May    15. 

PoHt  Office— Greenville,  N.  C. — Bids  will  be  received  bv 
Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, D.  C,  until  3  p.m..  July  11.  for  the  construction,  com- 
plete (including  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  interior  lighting  fixtures,  and 
approaches)  of  the  U.  S.  post  office  at  Greenville. 

l.umher — Wilmington.  N.  C— Bids  will  be  received  until 
noon,  June  IS.  by  Maj.  H.  W,  Stickle.  Corps  Engrs.,  U.  S.  A., 
Wilmington,  for  furnishing  and  delivering  about  688,690  ft, 
p.m.  of  long-leaf  yellow-pine  lumber  for  construction  of  a 
dam  In  the  Cape  Fear  River,  at   Kings  Bluff.  N.  C. 

DredglnK — Wilmington.  N.  C. — Bids  will  be  opened  about 
Aug.  1  for  dredging  at  the  following  localities:  Scuppernong 
River,  N.  C;  estimated  cost.  $2500;  Neuse  River.  N  C,  $7500; 
Inland  Waterway  from  Pamlico  Sound  to  Beaufort  Inlet. 
$6500;    harbor  at   Beaufort,   N.   C,   $6000;   harbor   at   Morehead 
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city.  i\.  I',.  $i'oiii):  New  River.  N.  C,  $fiOOO:  C.  F.  Hlver  at  iinil 
below  W  ilmhmton.  ocean  bar  ami  liver  channels,  SlSO.OUd; 
Shallotte  Hlvcr.  $S.'>00.  MaJ,  11.  W.  Stickle.  Corps  Kntrrs.. 
U.    S.    A.,    W  ihiilMfitoii.    l.M    111    charge. 

I»OM«  OIHcv — Wliiston-Salem.  N.  C. — Bids  were  received  as 
follows,  .lime  2.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  WashliiKtun.  D.  C,  for  the  construction  of  a  post-offlce 
at  Winston-Salem:  (a)  Limestone;  (b)  sandstone:  William 
H.  Maxwell,  Auburn,  Ind..  (a)  $1S6.6S7;  Coniiera  liros  Co, 
Lowell.  Mass.,  (a)  $I!iii,94S:  Wise  Granite  Co..  Richmond.  Va.. 
(a)  $191. 30U;  (b)  $202,000;  C.  M.  Leach,  Boston.  Mass..  (a) 
1206,563;  (b)  $212,773:  Colin  Gerlach,  Frostburg-,  Md.,  (a) 
$197,760;  (b)  $204,000;  J.  P.  Cullen  Construction  Co.,  Janes- 
ville.  Wis.,  (a)  $221,350;  Herman  Lloyd  UuildlnR  &  Construc- 
tion Co..  St.  Louis.  Mo.,  (a)  $197.4S.S;  William  H.  Fissell,  New 
York,  (a)  $1S7.S37:  (b)  $194,960;  .John  C  Unkefer  &  C..  . 
Minerva.  Ohio,  (a)  $1X2.210;  (b)  $1S7.21U;  J.  E.  &  A.  L.  I'eii- 
nock,  Philadelphia.  Penn.,  (a)  $1SB.400;  (b)  $193,200;  Melton 
Construction  Co..  Washington.  D.  C,  (a)  $199,400;  Wells 
Construction  Co..  Philadelphia,  (a)  $187,000;  (b)  $191,000; 
Boyle-Robertson  I'onstructlon  Co..  Washington,  D.  C,  (a) 
$169,98!    (b)    $175.9611. 

DreilyfliiK' — .Jackson^Mlle.  Fla. — Bids  will  be  received  until 
noon.  .June  27.  by  Maj.  J.  K.  Slattery.  Corps  Engrs.,  U.  S.  A., 
Jacksonville,  for  dredgins'  in  the  channel  between  the  St. 
Johns   River  and   Cumberland   Sound.   Fla. 

l-eevo  Work — Vicksburg'.  Miss. —  (Official) — Bids  will  be 
received  until  11  a.m..  June  14.  by  the  Mississippi  River  Com- 
mission. Third  District.  U.  S.  Engineer  Office.  Vicksburg.  for 
the  construction  of  about  580.000  cu.yd.  of  earthwork  to  close 
Skipwitch  crevasse.  The  work  will  include  the  following: 
Section  ll)  station  2661 -(-10  to  station  267.S,  140,000  cu.yd.;  (2) 
station  267s  to  station  2694.  110,000  cu.vd.;  (3)  station  2694 
to  2700,  110.000  cu.yd.  (4)  station  2711  to  station  2731,  110.000 
cu.yd.:  (5)  station  2731  to  station  2750-fS5,  110,000  cu.yd.  The 
work  is  to  be  completed  on  or  before  Nov.  30.  Section  1 
of  this  levee  will  have  an  8-ft.  crown,  a  3  to  2  front 
slope,  and  3  to  1  and  10  to  1  back  slopes.  The  other  sec- 
tions will  have  an  8-ft.  crown,  a  3  to  1  front  slope,  and 
3  to  1.  10  to  1  and  5  to  1  back  slopes.  In  addition,  all  of  the 
work  will  have  a  light  topping  of  the  gross  grade  of  the 
standard    section.     IVj     ft.     high     with     2-ft.    crown    and     2    to 

I  slopes.  Contractors  will  be  required  to  rtrst  construct  each 
section  of  the  levee  to  a  height  sufficient  to  keep  out  any 
further  rise  of  the  river  this  year.  The  work  can  best  be 
reached  b.v  local  boats  leaving  Vicksburg  on  Mondays  and 
Thursdays  and  Greenville.  Wednesdays  and  Fridays,  or  by 
rail  to  Lake  Providence.  La.,  thence  by  launch  to  the  work. 
which  is  about  16  miles  up  the  river.  The  local  boats  land 
opposite  the  work,  which  is  about  3000  ft.  from  the  landing. 
Bidders   are    requested   to   apply    for    proposal    blanks   at   once. 

Levee  Work — New  Orleans.  La. — Bids  will  be  received  by 
the  State  Board  of  Engineers.  New  Orleans,  for  closing  Van 
Cluse  crevasse.  The  work  will  require  about  225,000  cu.yd. 
of  earth. 

ISarthwnrk — New  Orleans.   La. — Bids   will   be   received  until 

II  a.m..  June  8.  bv  Capt.  C.  O.  Sherrill.  Corps  Engrs..  U.  S.  A.. 
New  Orleans,  for  about  615.000  cu.yd.  of  earthwork  in  the 
Lower    Tensris    Levee    District. 

^+Ure<lKlnK  Ciinnl — New  Orleans.  La. — Bids  were  received 
until  11  a.m..  May  26.  by  MaJ.  EJward  H.  Schul.',,  Corps  Engrs., 
U.  S.  A..  New  Orleans,  for  .Jredging  a  canal  between  Cal- 
casieu River  and  Sabine  River.  La.  It  is  reported  tnai  the 
contract  has  been  awarded  to  the  BOWERS  SOUTHERN 
DREDGING  CO..  Galveston.  Tex.,  at  6.6c.  per  cu.yd.  It  is 
estimated  that   1,500.000    cu.yd.    will   be   removed. 


I'ttst  Office — Mori'istown.  Tenn. — Bids  were  received  as  fol- 
lows. Mav  29.  for  the  construction  of  a  post-office  at  Morris- 
town:  la)  Marble:  (b)  limestone:  R.  S.  Mo4)r.  ,  I.afa  \  .tt.  .  Ind.. 
(a)  $93,286:  (b)  $72,779;  Hiram  Llo\  d  BuiMiim  .V  construc- 
tion Co..  St.  Louis.  Mo.,  (a)  $94,646:  ib)  $i;'j,mhi:  luiii.-l  T. 
McCarthv.  Philadelphia.  Penn.,  (a)  $97,350:  (In  $i;!P.sr,(r;  G.orge 
Becking.  Chattanooga.  Tenn..  (a)  $94,591:  ib)  $72,421:  Alger- 
non Blair.  Montgomery.  Ala.,  (a)  $89,900:  (b)  $77,500:  West- 
chester Engineering  Co.,  New  York,  (a)  $91,284:  (b)  $81,952: 
R.    P.    Farnsworth.   Owensboro,   Ky.,    (b)    $74,854. 

nreilBing — Duluth.  Minn. — Bids  were  received  bv  Capt.  E. 
D.  Peek.  Corps  Engrs..  U.  S.  A..  Duluth.  Mav  29.  for  dredg- 
ing at  Grand  Marais.  Mich.:  (a)  per  cu.yd.:  (b)  totals:  Great 
.Lakes  Dredge  &  Dock  Co..  Chicago.  111.,  (a)  17c.;  cb)  $10,200; 
Northern  Dredge  &  Dock  Co..  Duluth.  (a)  1S%C.;  (b)  $11,100; 
Zenith  Dredge  Co..    Duluth.    (a)    25c.    (b)    $15,000. 

DreilK'iufj;' — Duluth.  Minn. — The  dredging  to  be  done  in 
luliith  Su|iirior  Harbor,  bids  to  be  opened  June  13.  will  re- 
quii-.  thr  removal  of  925.000  cu.yd.  Bids  will  be  opened  bv 
Capt.    K.    I>,    Peek,   Corps   Engrs..   U.   S.   A.,    Duluth. 

BnllfllnB' — White  Earth.  Minn. — The  following  bids  were 
received  by  the  Commissioner  of  Indian  Affairs.  Washington. 
D.  C,  May  26.  for  the  erection  of  a  brick  dormitory  and  brick 
mess  hall,  and  installation  of  an  acetvlene-lighting  system, 
and  the  erection  of  a  laundry  building  at  the  White  "Earth 
Indian  School.  Minn.:  W.  D  Lovell.  Minneapolis.  Minn.,  brick 
dming  hall.  $12,200:  brick  dormitorv.  No.  101.  $31,000:  brick 
laundry.  No.  33.  $7500;  frame  laundrv.  No.  45.  $6250:  extension 
of  acetylene-gas  lighting  svstem.  $200:  Schulind  &  Co..  Alex- 
?•?,  '"J'^H'J'"--  brick  dining  hall.  $11,819:  brick  dormitorv.  No. 
:L  vini  ■^^*''  brick  laundry.  No.  33.  $7227:  frame  laundrv.  No. 
45.   S6099:  extension    to  acetylene-gas  lighting  svstem.   $21S. 
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Sheet  Piling,  Etc. — Plattsmouth.  Neh.  —  fOfficial) — Bids  will 
received  until  2  p.m..  June  IS.  bv  Oscar  Wenderoth.  Superv. 
Arch..  Treasury  Dept..  Washington.  D.  C.  for  wood  sheet 
piling-  and  approach  work  at  the  U.  S.  post  office  at  Platt.J- 
mouth. 

+ranHl — Newell.  S.  D. — Bids  have  been  received  at  the 
office  of  the  Reclamation  Service  at  Newell,  for  the  construc- 
tion of  the  extension  of  the  North  canal  and  lateral  svstem 
for  the  Belle  Fnurche  Project.  S.   D.     Seven  bids  were  received 


(Ml  Schedule  1  thi>  bid  of  Abram  S.  I'erry,  of  Vale,  S.  D..  was 
he  lowest,  at  $10,460.  On  Schedule  2  the  bid  of  Omer  Mer- 
hi'iii  ,T''"'  ••  '!•„'"■;"'  '"West,  at  $11,809.  On  Schedule  3 
«5Sj-  ^'L,^"!!'',",'"!"'  *  '"arlsh.  MInature.  Neb.,  was  lowest,  at 
l;.f,.;i,,i^',''  bid,  however,  was  submitted  on  condition  that 
S(hedules  1  and  2.  or  all  three  sclieduies  must  be  awarded 
M^A'^th  ^u'J  '"'''''  P"'  ^\"'  lowest  on  either  Schedules  1  or  2. 
nSv  ,"",,'''"^',7,^ '"■■'"  '"  V^""  "^  "^''»''  'wo  schedules  more  than 
onsets  the  dfference  between  their  bid  and  the  next  lowest 
1  „  ..  '.'"''l"!'.'  h  "^''  «i-''>""I  lowest  bid  on  this  schedulo 
being  that  of  Gardner  &  Chambers,  Newell,  .S.  D..  at  $4600. 
Ihe  eMgliieer.s  have  recommended  the  award  of  Schedules  1 
i',l!  ,  ,"n'>"'  '""■•est  bidders  and  of  Schedule  3  to  the  second 
Irn^ri  t>lfi<ler  as  above  Indlcat-d.  The  total  pri<e  under  these 
l.iopos.ils  will  b,.  $26,869.  as  against  $27,916  hid  by  Townsend 
.^:    Parish,    for   all    thrc-    srli..diil.  s.      The    amounts    of   the    bids 

ictommended    for  a< ptaricc-  iirc   li-ss   than    the  estimated   cost 

.t  the  work  as  H.sed  by  lb,-  .ngineer.s.  The  Secretary  of  the 
Int.iior  has  authorized  the  Ucb.matlon  Service  to  accept  the 
P  opn.sal  of  .\BHAM  S.  PERRY,  of  Vale.  S.  D..  for  Schedule  2; 
S<  I'lcd'    I  .   ■  *    CHAMBERS,      of     Newell,      s.    D..     for 

+TII,.  UruliiH— Billings.  Mont.— The  Secretarv  of  the  Tnter- 
'.':!.';  h''» /'Utliorized  the  Director  of  the  Reclama'tion  Service  to 
award  the  contract  to  E.  LINDSTROM.  Billings,  for  the  con- 
struc-tion  ol  about  41.O00  ft.  of  tile  drains  in  connection  with 
l^x^;"]"'       ''■    ■'■'■'fiat'""    I'roject.    Mont.      The    contract   price    is 


CuHtom   Hoime— St.   Louis.   Mo 
3  p.m..   June   IB,   by  Oscar   Wendc 
Dept..     Washington.    D.    C,    for 
custom    house    at    St.    Louis. 


-Uiils  will  be  received  until 
th.  Supc-rv.  Ari'h.,  Treasury 
I-    remodeling    of    the    U.    S. 


INmt  OfHee — Searcy,  Ark. —  (Oflicial)  —  I'.ids  will  be  received 
by  (isear  Wenderoth.  Superv.  Arch.,  Treasury  Dept.  Washing- 
ton. I).  C.  until  3  p.m..  July  8.  for  the  construction  (Including 
plunibing.  gas  piping,  heating  apparatus,  electric  conduit; 
and  wiring,  interior  lighting  fixtures  and  approaches)  of  the 
U.  S.  post  office  at  Searcy.  The  building  will  be  one  store  and 
basement,   with   ground  area   of   approximately   3800   sq.ft." 

^L,upk  Valves,  Kte. — Galveston,  Tex. —  (Official) — Bids  will 
be  received  until  noon,  June  27.  by  Lieut. -Col.  C.  S.  Riche. 
Corps  Engrs.,  U.  S.  A.,  Galvestcm.  for  constructing  lock  valves 
and  operating  gear.   etc. 

Post  Office — Marlin.  Tex. — Bids  were  received  as  follows 
by  Oscar  Wenderoth.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. I).  C.  May  27,  for  the  construction  of  a  post-office 
at  Mailin:  Daniel  T.  McCarthy.  Philadelphia,  Penn.  (sole 
bidder),    limestone.    $53,632;   sandstone,    $55,362. 

Pf»it  OfHee — Pocatello.  Idaho — Bids  were  received  as  fol- 
lows. May  28.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post-offic"e 
at  Pocatello:  (a)  Limestone:  (b)  sandstone:  Palmberg  &  Matt- 
son.  Astoria.  Ore.,  (a)  $97,200:  (b)  $97,200;  George  A  Whit- 
meyer.  Ogden.  Utah,  (a)  no  bid:  rbi  $116,662;  Hiram  Lloyd 
Building  &  Construction  Co.  (a)  $109,254:  (b)  $112,254:  Cam'p- 
»?i'r„'^"'',?-'.'?,?  '^°-  Salt  Lake  City.  Utah,  (a)  $101,024;  (b) 
$99,524:  Wilham  H.  Maxwell,  Auburn.  Ind..  (a)  $106,627;  (b) 
??„„,"■  "  nitway  Lea  Construction  Co.,  Boise.  Idaho  (a) 
tlUfu,'  W  «»<'«5:  W.  D  Lovell.  Minneapolis,  MUin  a 
$99,900;    (b)    no   bid. 

Dock— Bremerton.  Wash.— The  Bureau  of  Yards  and  Docks, 
Navy  Dept..   Washington,  D.  C.  is  considering  the  construction 
"" '    "''     It    the    navy    yard.    Puget   Sound,    Bremerton. 

•  ymilf  Protection  S.vNtem — San  Francisco.  Calif. — (Official) 
—  Luis  will  be  received  until  3  p.m..  June  20.  bv  Oscar  Wen- 
deroth. Superv.  Arch..  Treasury  Dept..  ^^•ashington.  D.  C.  for 
an  I  lertric  vault  protection  system  in  the  U.  S.  Subtreasurv 
(oldl    iHiilding  at   San   Francisco. 

,  /^"."•■?~r,'*n»'i;a— Bids  will  be  received  until  10:30  a.m.. 
.Inly  14.  by  Ma].  F.  C.  Boggs.  Corps  Engrs..  U.  S.  A..  Gen  Pur. 
Othcer.  Isthmian  Canal  Comn..  Washington.  D.  C.  for  the  con- 
crete-handling cranes  to  be  used  in  the  construction  of  the 
Pacific    Locks. 

,      Dre.IeiiiK;— Hawaii — Bids  will  be  received  until  11  a.m..  July 
1.  by  Maj.  W  .  P.  Woten.  Corns  Engrs..  U.  S.  A..  Honolulu    H   T 
for   dredging    in    Kahului,    Hilo   and    Honolulu    Harbors.'  H.    T. 

MI.«rEl,L..\XEOlS 

OreiiK'InK' — Boston.  Mass. — Bids  wiU  be  received  until  II 
a.m..  June  11.  by  the  State  Board  of  Harbor  and  Land  Com- 
missioners. Boston,  for  dredging  a  channel  in  Ouset  Bay  and 
at  Woods  Hole,  Mass..  about  32.500  cu.vd.  and  6000  cu  yd 
respectively. 

DredK'Ine: — Boston.  Mass. — The  following  bids  have  been 
received  by  the  State  Harbor  and  Land  Commissioners  for 
dredging  in  Lynn  Harbor.  Mass.:  J.  P.  O'Riordan  20%c  ner 
cu.yd.  and  $11  for  boulders;  Eastern  Dredging  Co'  24  9c'  -TnA 
$8:  Bay  State  Dredging  Co..  25c.  and  $5:  Chas.  si'  Cole'  '6^c 
and  $10.  •    " 

DreilKliiK — Boston.  Mass. — Bids  were  received  bv  the  State 
Harbor  and  Land  Commission.  Boston,  for  dredging  South 
River.  Mas.s,:  Eastern  DredgingCo..  Bo.ston.  35c.  and^JS:  Bav 
State  Dredging  Co.,  39iAc.  and  $5.      F.  Williams  is  Ch.   Erigr 

Hari>or  nevelopment— Boston.  Mass— The  Harbor  D— 
yelopment  Bill,  providing  for  an  appropriation  of  $5  000  000 
for  the  improvement  of  harbors  in  the  state  of  Massa- 
chusetts,  was  passed  by  the  State  Legislature.  May  24. 

Staiile — Boston.  Mass. — The  Hiram  C.  Whittington  Estate 
will  erect  a  brick  stable  to  reolace  the  one  recently  burned 
It  will  be  two  stories.  Estimated  cost.  $50,000.  C.  A.  &  P  N 
Russell.    5014    Warren    St..    Boston,    are    Archs. 

+Rath  Hoi.«e — AVnrcestpr  Tvross — The  contract  has  been 
awarded  to  ERNEST  WHITEHEAD,  for  the  erection  of  the 
woman's   bath    house,   at   Lake   Quinsagimnnd    at    $11,174 
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ATunnelx   and  Retaining  Walls— New   Haven,   Conn.— (Offi- 
cial)  Bid<i   will   be    received   until   noon.   June   12,   b>    the^  laie 

Commiuee  of  Twentv-One,  Inc..  11  Crown  St.  New  Haven, 
for  the  earthwork,  and  constructing  the  tunnels  and  retain- 
ing walls  for  the  Football  amphitheater  in  lale  Field.  The 
estimate  of  quantities,  by  which  the  bids  will  be  tested,  is 
as  follows;  40.000  cu.yd.  of  loam  removed  and  deposited  .n 
piles-  170,000  cu.vd.  of  earth  deposited  in  oval  embankment; 
flO.OOO    cu.yd.    of  "earth    deposited 


meadows    or    other 


fiO.OOO    cu.va.    oi    eartn    ueposiieu    i>ii    iiu:<»uu«o    v/.     >-u..^.     

"round  10  000  cu.vd.  of  concrete;  15.000  bbl.  of  Portland  ce- 
ment' 650.000  lb.  of  steel  for  reinforcement;  SO  piles;  rSO  ft. 
b.m.  creosoted  timber;  lOSO  lin.ft.  of  IS-in.  vitrified  pipe 
sewer-  290  lin.ft.  of  12-in.  vitrified  pipe  sewer:  liOO  lin.ft. 
of  10-in  vitrified  pipe  sewer;  2000  lin.ft.  of  8-in.  vitrified  pipe 
sewer-  1000  lin.ft.  of  6-in.  vitrified  pipe  drain;  60  c.-i.  drain 
inlets-'  5  manholes;  ISOO  lin.ft.  of  4-in.  c.-i.  water  pipe;  6 
hose  connections  with  pipe,  valve,  gate  box,  etc.,  complete; 
53  000  sq.ft.  of  4-plv  waterproofing;  80,000  sq.ft.  of  concrete 
surface  coated  with  coal  tar  pitch.  The  above  quantities  are 
to  be  considered  as  only  approximate,  and  are  merely  given 
as   a   basis   for   testing   the   bids.      David    Daggett   is  Secy. 

Comfort   Station — Waterbury,   Cojrin. — Plans   are   being   pre- 


pared bv  Robert  A.  Cairns.  Cit. 
for  a  comfort  station,  to  be  erected 
city.  The  cost  will  probably  be  froi 
Drrdelngr.  Channel  Work — Alban) 
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.^pairing   the   w^tst    pier 

Lake    and    dredging    Owasco    Outlet; 


estimated  cost,  $20,400:  for  removing  the  island  in  the 
muHK  River  at  Corning  and  improving  the  river  channel. 
$25,000:  for  repairing  and  reconstructing  dikes  and  repairing 
the  banks  of  the  Chemung  River  in  Elmira:  $30,000;  for  deep- 
enins  the  channel  of  Ellicott  Creek  from  the  Erie  Canal  to 
the  citv  line  of  Tonawanda:  $80,000:  for  improving  Beriiholtz 
and  Cavuga  Creeks  and  Little  River  in  the  town  of  Niagara, 
Niagara  Countv.  to  prevent  the  flooding  of  State  Route  IS, 
known  as  the  Buffalo-Niagara  Falls  Boulevard.  D.  W.  Peck 
is    State   Supt.    Pub.    Wks. 

Citable — Brown  Station,  N.  T. — Bids  will  be  received  soon 
bv  J.  Breuchard.  Brown  Station,  for  the  construction  of  a 
stable    to    cost    about    $10,000. 

Canal  Terminal — Port  Henry.  N.  Y. — Bids'  will  be  asked 
soon  bv  Duncan  W.  Peck,  State  Supt.  of  Public  Works.  Albany. 
N.  Y.,  for  the  construction  of  Barge  Canal  Terminal  No.  25, 
to   be   located    at    Port   Henry. 

+Flre  Station — Potsdam.  N.  Y. — The  contract  has  been 
awarded  by  the  city  to  BROWN  &  FITZGERALD.  Water- 
town,  N.  Y..  for  the  construction  of  a  fire-engine  house,  at 
$18,150. 

Pier — Rochester,  N.  Y. — The  only  bid  received  by  the 
Board  of  Contract  and  Supply.  May  21.  for  the  construction  of 
a  pier  at  Durand-Eastman  Park,  was  that  of  the  T.  A. 
Gillespie    Co.,    50   Church    St.,    New    York,    at    $99!i5. 
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-^Ketalnlnic  Wall — Trenton.  N.  J. —  (Official) — Bids  will  be 
received  until  noon,  June  17.  by  E.  I.  Edwards,  Controller  and 
Secy.  .Stale  House  Comn..  Trenton,  for  the  construction  of  TOO 
ft.  of  concrete  retaining  wall  on  lands  of  the  state  in  the 
rear  of  the   State   Capitol   at   Trenton. 

Bath-HouHeN — Philadelphia,  Penn. — The  city  is  consid.  r- 
ing  the  reconstruction  of  several  bath-houses  at  an  esti- 
mated  cost   of   $20,000. 

IMern — Philadelphia,  Penn. — Bids  will  be  asked  in  about 
one  month  by  the  city  for  the  construction  of  the  two  piers 
to  be  located  between  Christian  and  Fitzwater  Sts.  Plans 
and    specifications    are    hearing    completion. 

+Stablr — Philadelphia,  Penn. — The  George  B.  Newton  Co., 
1527  Chestnut  St.,  Philadelphia,  has  awarded  the  contract  to 
A.  WHITEHE.AD.  1624  Latimer  St..  Philadelphia,  for  the  con- 
struction of  a  stable  to  accommodate  50   horses. 

+Conrrete  PlilnK — I'ittsburgh.  Penn. —  lomcial) — Th.'  con- 
tract has  been  awarded  to  the  CRANFoRD  CONSTRUCTION 
C<J..  House  Bldg..  Cincinnati,  for  the  concrete  piling  for-  the 
Farmers'  Market,  to  be  located  on  Duquesne  \Vay.  between 
Sixth  and  .Seventh  .Sis.     .Simplex  concrete  piles  will  be  used. 

Fire  Station — Southampton,  Penn. — The  Southampton  Fire 
Co.  Is  recelvlnjt  bids  for  the  construction  of  a  fire  station. 
Estimated  cosl,    $15,000. 

+Pler  Work — Newport  News.  Va. — The  contract  has  been 
awarded  by  the  Chesapeake  &  Ohio  Rv.  Co.,  F.  I.  Cabell,  Ch. 
Engr..  Richmond,  Va.,  to  the  RICHMOND  STRUCTURAL 
STEEL  CO.,  Richmond,  for  the  extension  of  150  ft.  at  in- 
shore end  of  pier  No.  5.  The  contract  for  covering  un- 
covered portion  of  Pier  No,  8,  and  running  elevated  track 
Into  Necnnd  siory  of  Pier  No.  4,  has  been  awarded  to  the 
AI.SOP  &   PT'-pCE   CO..   Newport    News. 

+Tunnei  l.inInK — Klklns.  W.  Va. — The  contract  has  been 
awarded  to  the  PIED.Mf)NT  CONSTRUCTION  CO.,  Charlottes- 
ville. Va.,  by  the  Coal  &  Coke  Ry.  Co.  for  lining  about  1800 
lin.ft.  or  tunnels,  R.  H.  Pembroke,  Elkins,  W.  Va.,  is  Ch. 
En»rr. 

stable — Wheellnir.  W.  Va.— The  Kalbltzer  Packing  Co., 
Wheellnit,  IB  hHvInK  plans  prepared  for  the  construction  of 
a  stable.      Kstlmnted  cost.   $15,000. 

l.eveeia — Memphis.  Tenn. — The  St.  Francis  Levee  Board, 
Rnndolnh  lildg..  is  considering  a  plan  which  calls  for  an 
expenditure  of  about  $4,000,000.  to  build  St.  Francis  levc^es  up 
a  standard  5  ft.  higher  than  the  maximum  of  the  llilS  flood 
with  a  4n-ft.  banquette  on  the  back.  The  sum  of  $1.000  000 
of  the  $1,500,000  hond  Issue  authorized  by  the  Legislature  will 
be   spi.nt    at    once. 

l-eTee  Henair-  Cincinnati,  Ohio — P.lds  will  b>'  recelv.  il  until 
noon,  June  27,  by  the  County  Commlsslomrs,  Clnclnnali,  for 
repairing  the  levie  on  the  Newton  Road,  south  of'  the 
bridge  over  the  Little  Miami  River.     Albert  Relnhardt  is  Clk 


Retaining  Walls — Dayton.  Ohio — Bids  will  be  received  un- 
til June  4  bv  the  County  Commissioners  for  construeting-  con- 
crete retaining  walls  along  the  north  side  of  Wolf  Creek, 
Harrison    Township. 

Fire  \pparatus — Greenville.  Ohio — Bids  will  be  received 
until  noon  June  26,  bv  the  Director  of  Public  Safety,  for  fur- 
nishing fire  apparatus  to  cost  about  $10,000.  H.  B.  Hole  is 
Clk. 

Fire  Station — Lorain,  Ohio — The  city  is  considering  the 
construction  of  a  fire  station.  The  cost  has  been  estimated 
at   $10,000. 

River  'Work — Massillon,  Ohio — H.  M.  Yost.  City  Engr.,  is 
preparing  plans  for  concreting  the  banks  and  bottom  of  Ihe 
Sippo   River.      Estimated   cost,   about    $35,000. 

+Drain Jefferson,    Ind. — Contracts   for   the   construction   of 

Tile  Drain  No.  84  of  Greene  County.  Jefferson,  have  been 
awarded  as  follows:  Tile  to  ARTHUR  McHOSE,  Boone,  Iowa, 
at  $14  430-  and  REDFIELD  BRICK  &  TILE  WORKS,  Red- 
field,   Iowa,   at    $2385.      Bids   were    opened   May    19. 

Stable Peoria,    111. — The     National     Implement    &    Vehicle 

Show  is  receiving  bids  for  the  erection  of  a  stable  to  cost 
about   $25,000.     W.   O.  Ireland,  Peoria,   is  Secy. 

+Ditch — Urbana,  111. — The  contract  for  constructing  the 
main  open  ditch  of  Sangamon  and  Drummer  Drainage  Dis- 
trict Champaign  and  Ford  Counties,  about  381.373  cu.yd.  has 
been'  awarded  to  N.  C.  McGINNIS  &  CO.,  Bement,  at  5.9Sc. 
Bids  were   opened   May   21. 

Stable — Milwaukee,  Wis. — Leiser  &  Hoist,  Germania  Bldg,, 
Milwaukee,  are  receiving  bids  for  the  construction  of  a  stable. 
The  building  will   be   two  stories,    50x140   ft. 

Breafcn-ater — Milwaukee,  Wis, — The  Park  Board  will  have 
soundings  made  for  building  a  breakwater  along  the  lake 
shore  from  Iron  St.  to  Russell  St.  The  sum  of  $42,000  is 
available.     A.   C.   Clasis  is  Park  Comr. 

+Breakn-nter — Milwaukee,  Wis. — The  C.  H.  STARKE 
DREDGE  &  DOCK  CO.,  Milwaukee,  Wis.,  has  been  awarded 
the  contract  at  $17,874  for  constructing  a  200-ft.  extension  to 
the  timber  breakwater  at  the  Kinickinnic  River  inlet.  Bids 
were    opened    May    19    by    the    city. 

+Earthn'ork — Council  Bluffs,  Iowa — The  Park  Board  has 
awarded  the  contract  to  E.  A.  WICKHAM  &  CO..  Council 
Bluffs,    for  about   40,000   cu.yd.   of  earthwork, 

+  Drain— Des  Moines.  Iowa — J.  C.  ANDERSON,  of  Mar- 
shalltown,  Iowa,  has  been  awarded  the  contract  for  eight 
miles  of  10-  to  22-in.  tile  drain  in  Crocker  and  Lincoln  Town- 
ships at   $19,451.      H.   Frase   is   County  Audr. 

Fire  ApparatuN — Des  Moines.  Iowa — Bids  will  be  received 
soon  by  the  cit.v  for  furnishing  six  auto  combination  hose- 
and-chemical  trucks,  three  auto-service  trucks,  and  three 
auto-pumping  engines;  also  for  3000  lin.ft.  of  three-ply  hose. 
F.    Carrs   is    City   Engr. 

Park  Work — Des  Moines,  Iowa — Plans  are  being  prepared 
bv  E.  L.  Masqueray,  Landscape  Arch.,  Oppenheim  Bldg.,  St. 
Paul,  Jlinn.,  and  F.  Carrs,  City  Engr..  for  improvements  to 
the  capitol  grounds.  The  cost  of  the  proposed  work  has  been 
estimated    at    $2,000,000. 

+Diteh — Sioux  City,  Iowa — The  contract  for  constructing 
the  Little  Sioux  Ditch  has  been  awarded  by  the  County  Su- 
pervisors to  the  CANAL  CONSTRUCTION  CO.,  Chicago,  111., 
at  lO'Ac.  per  cu.yd,  for  main  ditch,  and  15c,  per  cu.yd.  for 
laterals;    total,   about   $55,000. 

DIteh — Fremont.  Neb. — Bids  will  be  received  until  2  p.m., 
June  9,  by  John  O'Connor,  County  Clk.,  Fremont,  for  the 
construction  of  a  ditch  and  drain.  Plans  and  specifications 
are  on   file   at   Fremont. 

Ditches,  Etc Marshall.   Mo. — Bids  will   be   received  until   5 

p.m.,  June  11,  by  the  Saline  County  Court,  Marshall,  for  the 
construction  of  ditches.  levees,  and  for  making  other  im- 
provements in  Gilham  Lake  Drainage  Distri'-t  No.  1.  Joseph- 
ine   Durrett    is    County    Clk. 

+  Dltch  —  Poplar  Bluffs.  Mo.  —  The  contract  has  been 
awarded  to  the  BELL  HUDSON  CONSTRUCTION  CO.,  189 
West  Madison  St.,  Chicago.  Ill,,  for  the  construction  of  a 
ditch  at  about  $12,000.  The  contract  was  awarded  by  the 
County    Commissioners    of    Butler    County. 

Wharves.  Slips,  Etc — Houston.  Tex. — The  City  Ctmimission 
is  considering  the  construction  of  wharves,  slips,  coaling  sta- 
tions and  other  improvements  on  the  Houston  Ship  Channel, 
Frank    L.   Dormant   is    City    Engr. 

♦  Pier — Nueces,  Tex. — The  contract  has  been  awarded  to 
HARRY  MINER,  Neuces.  for  the  construction  of  the  p:-o- 
posed   pier  for   the  Neuces  Hotel  Co.     Estimated  cost.   $100,000. 

.Mausoleum — Bakersfleld.  Calif. — The  National  Mausoleum 
Co..  F.  B,  Davis.  Hopkins  Bldg.,  representative,  will  erect  a 
$100,000  mausoleum  in  Union  Cemetery.  Bakerslield.  The 
construction   will  be  of  marble,   bronze,  concrete  and  tile. 

Railroad  Ties — Los  Angeles.  Calif. — Bid.s  will  be  irceived 
until  Juni-  6  by  the  Board  of  Public  Works  of  Los  Angelts. 
for  furnishing  16.000  railroad  ties  for  t'.ic  lailroad  rtt  Wilming- 
ton Harbor,  and  until  June  23  for  steel  rails  for  ihe  same. 

+  KlevntorH— Los  Angeles.  Calif— Tne  LLEWEi.LVN  IKON 
WORK.S.  Los  Angeles,  has  awarded  .-t  oiit-act  at  .-20.000.  for 
furnishing  and  installing  ino  elevatirs  for  the  nine -story 
and  basement  Class  A  steel  fr.ime  «!  >re  anl  l.ift  building,  to 
be  erected  at  Fifth  St.  and  Br-iadway.  for  the  Metropolitan 
Fireproof  Bldg.  Co.  Parkinson  &  B.!r(jslroni,  Security  Bldg.. 
are  Archs. 

Shed — Los  Angeles.  Calif, — The  Harbor  Advisory  Board 
has  approved  preliminary  plans  for  the  large  steel  transit 
shed  to  be  erected  im  Municipal  Dock  No.  1.  Los  Angeles  Har- 
bor. It  will  be  100  ft.  wide  and  1800  ft.  long.  Homer 
Hamilton    Is   City   Engr. 

+rement — Sacramento.  Calif. — The  Advisory  Board  of  the 
California  State  Department  of  Engineering  has  let  a  con- 
IriKt  for  furnishing  1.000.000  bbl.  of  cement  to  the  OLD 
MISSION  PoRTL..\ND  CEMENT  CO..  San  Francisco,  Calif. 
The  cement  will  be  used  In  the  construction  of  the  State 
Highway  System. 
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Ilerlln,  \.  H — A.  Y.  M.  C.  A.  bulkliiiK  will  ht-  iTi-ulid  ut 
BtrllM,  lo  cost  $!j5.000.  ShatUu-k  it  Husst-y,  lU  South  La.  Salle 
St.,   Chicago.   111.,    are   Aich.      Nou-d   Mar.    27. 

+  lloNtun,  MuNM — The  iMassachusctts  Society  for  the  Pre- 
vention of  Cruelly  to  Animals  has  awarded  the  contract  for 
the  erection  of  an  animal  hospital  and  otilce  building  to  the 
J.  M.  &  J.  C.  BUCKLKV  CU.,  U7  Harrison  St..  Worcester, 
Mass.  This  huiUiinf;  will  be  of  brleU  and  stone,  fireproof, 
and  will  cost  about  $3UU,UUU.  I'utnam  &  Cox.  Boston.  Mass., 
are  Archs. 

Bruukllnc.  Miinn. — Bids  will  be  received  about  July  1  by 
Fred  A.  Short,  Arch.,  1GB  Milk  St.,  Boston,  Mass.,  for  the  con- 
struction of  an  apartment  house  at  Westbourne  Terrace.  It 
will  be  four  stories,  of  brick  and  stone,  42.\360  ft.  The  esti- 
mated cost  is  $15U,00U. 

Everett,  Mumm. — The  city  is  planning  the  erection  of  a  city 
hall   on  Broadway.     Christopher  Harrison   is  City  JSngr. 

HlnKhum,    Mbhh The    Nantasket    Steamboat    Co.    contem- 

Elates   the    erection    of   wharf    buildings   at   Crow    I-"oint.      Fred 
.  Lane,   Rowes  Wharf,   Boston,   Mass.,  is  Supl. 

Hulyokr,  Ma>i». —  Bids  will  soon  be  asked  by  Wm.  B.  Reid, 
Arch.,  2S0  High  St.,  for  the  construction  of  the  High  School 
gymnasium  building  to  be  erected  at  I'iiu-  and  Beach  Sts.  It 
will    be   three   stories.    104x101)    ft.      Noted    May    22. 

Methurn,  Miinh. — Bids  will  soon  be  asked  for  the  construc- 
tion of  a  school  on  Ashfoid  St.  It  will  be  two  stories,  of 
brick.  The  estimated  cost  is  $40,000.  Edward  A.  Bower  is 
Chn.  of  Com.  J.  E.  Allen  is  Arch.,  283  Essex  St.,  Lawrence. 
Mass. 

+MIIUS,  Mass. — The  contract  for  the  construction  of  the 
high  school  has  been  awarded  to  ERNEST  T.  WILSON.  Natick, 
Mass.  It  will  be  of  brick,  two  stories,  34xS2  ft.  Cooper  & 
Bailey   are   Archs.,    S9    Franklin    St.,    Boston,   Mass. 

PlttMfleld,  ilanH. — H.  S.  Blaisdell  will  erect  a  business 
block  on  North  St.,  and  has  awarded  the  contract  for  the 
masonry  and  brick  work  to  JAMES  C.  HALL,  and  the  wood- 
work,  to  HENRY  LE   BRODE. 

New  York,  N.  Y.— C.  C.  Haight,  Arch.,  452  Fifth  Ave.,  has 
prepared  plans  for  the  construction  of  an  eight-storv  loft 
building,  30x60  ft.,  at  the  northwest  corner  of  Canal  and  Sul- 
livan Sts.,  for  the  Trinity  Corporation,  1S7  Fulton  St.  The 
estimated     cost    is    $40,000. 

Plans  have  been  filed  by  Goldwin,  Starrett  &  Van  VIock, 
Archs.,  45  East  17th  St.,  for  the  construction  of  an  eight- 
story  office  building.  85x39  ft.,  at  Lexington  Ave.  and  40th 
St.,  for  Hoggson  Bros.,  7  East  44th  St.  The  estimated  cost 
is    $100,000. 

Plans  have  been  filed  by  Howell  &  Stokes,  Archs.,  100  'Wil- 
liam St..  for  alterations  to  a  10-storv  hotel  at  252  West  76th 
St.,  for  the  Haynes  Co.,  100  William  St.  The  estimated  cost 
Is  $95,000. 

Plans  have  been  filed  by  A.  C.  Jackson,  Arch.,  340  Fifth 
Ave.,  for  the  construction  of  a  five-storv  dwelling,  65x28  ft., 
on  the  east  side  of  Park  Ave.,  north  of  73d  St.,  for  A.  Ryle, 
75  East  56th  St.     The  estimated  cost   is  $90,000. 

Plans  have  been  filed  by  A.  Morton  Gray,  Arch..  1402 
Broadway,  for  the  construction  of  a  six-story  loft  building, 
82x25  ft.,  on  45th  St.,  east  of  Fifth  .-Xve..  for  C.  B.  Souire.  321 
Park  Ave.      The   estimated   cost   is   $50,000. 

Plans  have  been  filed  by  Shampan  &  Shampan,  Archs., 
772  Broadway,  Brooklyn,  for  the  construction  of  a  one-story 
brick  theater.  139x81  ft.,  at  Elmore  Place  and  Crotona  Park- 
way,  for  the   Crotona  Parkway  Arnusenient   Co.,   20   Nassau  St. 

Niagara  Falls,  N.  \'. — Jenss  Bros.,  Falls  St..  have  had  plans 
prepared  by  Simon  Larke,  Arch.,  60S  Elmwood  Ave.,  for  a 
four-story  and  basement  store  building,  100x135  ft.  It  will 
be  of  brick,  terra  cotta,  fireoroof  construction.  Cost,  $80,000. 
Bids  are   being  received 

Ruobester,  BT.  Y. — Rees  &  Ade.  Archs.,  541  Granite  Bldg., 
are  preparing  plans  for  a  2-stor\"  Public  Market  Building, 
140x188  ft.,  to  be  erected  at  Chestnut.  Court  and  George  Sts.. 
by  the  Storandt  &  Sweeney  Co.,  Triangle  Bldg.  The  estimated 
cost   is  $125,000. 

+The  general  contract  for  the  con.struction  of  the  six-story 
and  basement  storage  warehouse,  92x60  ft.,  on  Central  Ave., 
for  J.  A.  Schantz.  has  been  awarded  to  FRED  H.  RAPP,  3 
Circle  St.     P.  W.  Dyer  is  Arch.,  Cutler  Bldg. 

Syracuse,  N.  Y'. — Russell  &  King,  Archs.,  Snow  Bldg.,  have 
drawn  plans  for  a  three-story  commercial  building,  50x150 
ft.,  to  be  built  on  South  Salina  St.  by  the  Basse  Sprague  Co., 
312  South  Salina  St.  It  will  be  of  brick  and  steel  construc- 
tion.     The    estimated    cost    is    $65,000. 

+  Baltlniore.  Mil. — The  contract  has  been  awarded  to  JOHN 
J.  McTVER,  for  the  construction  of  school  building  No.  83, 
at  Lakewood.  and  Philadelphia.  Aves.  Haskel  &  Bares  are 
Archs.,    301    North    Charles    St.      Cost.    103.977.      Noted   May   15. 

+Frei1erlek,  M<1 The   contract    has    been   awarded   to  J.   L. 

MENOUGH  &  SONS.  York.  Penn..  for  the  construction  of  the 
Women's  College.  J.  B.  Hamme.  York.  Penn.,  is  Arch.  It  will 
be  of  brick  and  terra  cotta  construction,  two  and  four  stories, 
concrete  foundations,   fireproof.      Cost,   118,700.     Noted   May   22. 

+^VaNhinKtun.  D.  C. — The  contract  for  the  superstructure 
of  the  12-story  Real  Estate  Trust  Co.'s  building  at  14th  and 
H.  Sts.,  has  been  awarded  to  JOHN  NOLAN.  Washington.  D.  C. 
Milburn,  Heister  &  Co.  are  Archs.,  Washington,  D.  C.  Noted 
Apr.  17. 

+\VaNbine'tnn,  D.  C. — The  contract  for  the  construction 
Of  a  home  for  Aged  and  Indigent  Masons,  has  been  awarded 
to  ARTHUR  M.  POYNTON,  715  14th  St..  N.  W..  at  $42,000.  Ken- 
dall   &    Smith    are    Archs.,    Southern    Bldg..    Washington. 

Peter.sl>urg,  Va. — Plans  have  been  completed  for  the  erec- 
tion of  a  five-story  apartment  house  of  fireproof  pressed 
brick,  terra  cotta  and  copper.  Cost.  $100,000.  A.  T.  Shepherd 
and   Charles  K.   Bryant,   are   Archs..    Richmond.   Va. 

BirmliiKtaam,  Ala. — The  Malone  McConnell  Real  Estate  Co. 
■will  erect  a  five-story  hotel,  75x100  ft.,  at  Second  Ave.  and 
22nd  St.      The  estimated  cost  is  $75,000. 

Hattle.<<bure,  Miss. — The  Mississippi  Woman's  College  will 
erect  a  $50,000  building  during  the  summer. 


l\-.-n-  (trli-ans,  I.n — The  Standard  Oil  Co.,  of  Louisiana,   will 

en  et  a  two-story  warehouse  and  storage  depot.  It  will  bo 
ol   brick  and  steel,  to  cost   $45,000. 

Men-  Orlt-anN,  l.a. — Plans  have  been  prepared  by  Albert  G. 
Bear.  Arch..  600  Audubon  Bldg..  for  the  construction  of  a 
six-story  apartment  house  at  Coliseum  and  Urania  Sts.,  for 
Alex  Lichtenlag.  It  will  be  of  brick,  stone  and  terra  cotta 
construction.      Thi;  estimated    cost   is   $150,000. 

+  I«lenii>lilH,  'IVnn. — The  contract  for  the  construction  of  the 
teiininal  for  the  Illinois  Central  K.K.  has  been  awarded  to  the 
JAMES    ALEXANDER    CONSTRUCTION    CO..   Memphis,   Tenn., 

at    .$500,000.       Noted    Mar.    27.  ... 

+Tlie  loiitrait  for  the  construition  of  the  warehouse  at 
74  West  Iowa  Ave.,  for  the  J.  H.  Watklns  Medicine  Co..  has 
been  awarded  to  the  llAGLEN  ST.VllU  CO.  The  estimated  cost 
is    $100,000. 

YoiiaicNtown.   Ohio— Bids   Were   received   for  the   erection   of 

the  new  ell.v  liall  at  Youngstown,  as  f(jllows;  Heller  Bros.. 
$218. SHO;  Fieil  iloloch,  $224,029;  Andrews  Bros.,  $246,575.  On 
a  straight  sandstone  front  and  side  elevation  with  brick  and 
stone  side  and  rear,  Heller  Bros,  bid  $243,076,  and  for  lime- 
stone, $236,026.  Henoch's  bid  on  straight  sandstone  was 
$247,322:  brick  and  sandstone,  $236,677,  and  brick  and  lime- 
stone, $234,648.  Stadier  Bros,  bid  on  two  styles,  straight 
sandstone,  $253,442,  and  brick  and  sandstone.  $242,702.  An- 
drews Bros,  only  bid  on  the  10  first  chapters,  or  a  bare  build- 
ing of  brick  and  stone. 

Chii-auo,  III. — Bids  will  be  received  about  July  1.  by  Meyer 
H.  Sturm.  Arch.,  11(1  South  Michigan  Ave.,  for  the  construction 
of  a  four-story  brick  hospital  for  the  Evanston  Hospital 
Assn,     Noted  May  29. 

Waukesha,  Wis. — The  Board  of  Public  Works  has  been 
authorized  to  receive  bids  for  the  proposed  city  hospital. 
Plans   for   a   brick    structure,    to   cost    $75,000. 

Ues  .Moinrs,  Iowa — (Offleial) — The  Citv  contemplates  im- 
provemejit-;    'o    various    municipal    buildings.      The    estimated 


$1.(11 


1.000. 


Lineuln,  Meb. — Bids  were  received  for  the  construction  of 
th..'  State  Fair  building  as  follows:  Rasmussen  &  Kvhl. 
Omaha.  $128,255:  Gould  &  Son.  Omaha,  $133,500:  Buck"  & 
Wind,  $126,890:  Assenmacher  &  Co.,  Lincoln,  $128,233;  Tren- 
ton   Building  Co.,    Seward,    $96,000. 

+L,oulsiana,  Mo. — The  contract  for  the  construction  of  the 
high  school  has  been  awarded  to  RALPH  STEWART,  Louisi- 
ana,   at  $42,000. 

+St.  Louis,  Mo. —  (Official) — The  contract  for  the  construc- 
tion of  the  first  section  of  the  jail,  has  been  awarded  to  the 
KELLERMAN  (•(  iNTRACTING  CO.,  Roe  Bldg..  St.  Louis,  at 
$183,000.      Noted    May    15. 

+  Uailas,    Trx The    contract    for    the    construction    of    the 

interurban  railway  station  at  Dallas  for  the  Union  Terminal 
Co.,  has  been  awarded  to  the  STONE  &  WEBSTER  ENGI- 
NEERING CO.,    Boston,   Mass.      Noted   May   20. 

+  l'alestine,  Tex. — The  contract  for  the  construction  of  the 
court  house  has  been  awarded  to  M.  P.  KELLEY,  Gaines- 
ville. Tex..  at$14S.438.  C.  H.  Page  &  Bros,  are  Archs.,  Aus- 
tin, Tex.     Noted  May  8. 

^Vaco,  Tex. — The  Praetorians,  a  fraternal  insurance  asso- 
ciation, which  has  its  headquarters  at  Dallas,  has  adopted 
plans  for  the  erection  of  an  eight-story  brick  and  steel  office 
building   here. 

+  PhoriiIx,  AtIx. — Streitz,  Cook  &  Smart,  Archs.,  Monihon 
Bldg.,  are  preparing  plans  for  a  three-story  concrete  ware- 
house to  be  erected  for  the  Arizona  Eastern  Ry.  Co. 
Phoenix.  It  will  have  hollow  tile  partitions,  cement  and 
pine  floors,  heating  plant,  and  will  cost  $60,000.  The  con- 
tract has  been  let  to  the  ARIZONA  CONCRETE  CONSTRUC- 
TION   CO. 

+Norman  F.  Marsh,  Arch.,  Broadway  Central  Bldg..  has 
completed  plans  for  a  grammar  school,  to  be  erected  at  Phoe- 
nix. Ariz.  It  will  be  a  two-story  and  basement  structure 
280x120    ft.,   and   will    cost   $120,000. 

Fullerton,  Calif. — The  Board  of  School  Trustees  will  receive 
bids  until  June  7,  for  the  erection  of  the  brick  school  at  Ful- 
lerton. It  will  be  a  cne-story  and  basement  structure  of 
classic  style.  It  will  be  T-shaped,  extreme  dimensions  180x 
200  ft.  It  will  have  concrete  foundation  and  basement  brick 
walls  plastered  on  the  exterior  and  composition  roofing  The 
cost  will  be  about  $50,000.  Tuttle  &  Hopkins,  Delta  Bldg, 
Los    Angeles,    are    Archs. 

Los  .\nerles,  Calif. — The  Union  Stock  Yards  Co.  will  erect 
an  oflice  building,  to  cost  $75,000.  on  San  Antonio  St.  in  Ver- 
non.    Alfred  W.  Rea,   720   Black   Bldg.,  Los  Angeles,  is  Arch. 

Oakland,  Calif — The  following  bids  were  opened  l)v  the 
Board  of  Education  for  the  construction  of  the  Durant  School, 
on  West  St.,  at  29th  St.  Plans  for  the  building  were  prepared 
by  J.  J.  Donovan.  Arch.:  O.  B.  Ackerman  &  Son.  $110,387: 
Thurston  &  Co.,  $114,965:  Van  Sant-Houghton  Co.,  $101,593- 
&™C^Ffflth'   nob  837'^""'   ^^"^'^"S^"   Bros..    $104,566;    Mathews 

,u  **"S  Diecfl^  Calif.— Bid.s  will  be  received  until  June  14.  at 
the  office  of  Thomas  O  Hallaran.  511  American  National  Bank 
Bldg..  for  the  erection  of  the  California  State  Building  on 
the    exposition    grounds   in    Balboa   Park. 

*^J"\   j;>-aiioisoo.    Calif — W.    H.    Weeks.    Arch..    75    Post    St., 
awarded   the  contract   to  CHAS.   O.   SMITH.   940    California   St 
for  the  construction  of  a  seven-story  concrete  and  steel  lod-^- 
ing  house   on   Ellis    St..   for  Chas.   C.'Judson   Co.     Cost.    $50,000. 

Aiginoourt.    Out — (■Offlciall — The   contract   has   been   award- 
ed to  JOHN  S.   JIETCALF  CO..  Ltd..   54  St.   Francis  XaviJ^, St 
Montreal,  Que.,  for  the  construction   of  all  the  buildings  along 
the    new    line    of   the    C.    L.,    O.    &   W.    Rv..    about    ISO    miles    ' 


1^  wooaen  stations,  nine  40.000-gal.  water  tanks  "  I'-stall 
engine  house,  with  turntable,  machine  shop,  coaling  'plant 
ashpit  and  sand  hou.se:  nine  freight  sheds,  an  ice  house 
ft.Tr,r„^"""'"    residences.    25    tool    houses    and    miscellaneous 
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Paving 

OFFICE    OF    l'A\IN(;    COMMISSION 

Baltimore,  Maryland. 
SEPARATE  SEALED  PROI'OSALS.  addressed  to  the  Board 
ol  Awards,  care  of  the  City  Rejiister.  will  be  received  by  him 
at  his  office  in  the  City  Hall  until  11.00  A.  M.  Wednesday.  June 
ISth.  1913.  to  grade,  curb  and  pave  with  granite  block  and 
vitrified  block,  all  on  a  concrete  base,  the  streets  listed  in  the 
following    contracts; 

VITRIFIED    BLOCK    CONTRACT    NO.    .5i> 


Paving 


frt 


nue 


Fairmount 
■\Vatson   street. 
Granby  street. 
Low    street. 
Forrest    street. 
Customhouse  Av 
Hargrove   alley. 


Central   avenue 
High   street 
Exeter   street 
Front  street 
Fayette    street 
Lombard    street 
Saratoga    St. 


Bi'oadway 
Central  Ave. 
Central  Ave. 
East  street 
Lexington  St. 
Water  street 
Pleasant  St. 


Vitrified    Block — 14.400  sq.   yds. 
I'ertifled   Check — $1,000.00 
VITRIFIED    BLOCK    CONTRACT    NO.    59 
from  to 

McMochen  street.  Park    avenue  North  avenue 

Sherman    Place,  Lanvale  street  North  avenue 

Vitrified  Block — 5.050  sq.yds. 
Certified   Check— $40  J. 00 
GRANITE    BLOCK    CtJXTRACT    NO.    60 
from  Ut 

Rldgely    street.  Stockholm   St.  Fremont  avenue 

President    street.  Fawn  street  Pratt   street. 

Granite  Block — 11.660  sq.  yds. 

Certified    Check — $1,200.00 

GRAN.  ELK.  OR  HASSAM  GRAN.  BLK.  &  VIT.  BLK.  CONT.  61 

from  to 

Fayette  street.  Gay  street  Central  avenue 

Exeter  street.  Fawn  street  Pratt  street 

Exeter  street.  Low   street  Gay  street. 

Gran.    Blk.    ui-   llassam   Gran.    Blk. — 9,510  sq.   yds. 
Vitrified    Block — 1.500      " 

Certified    Check — $1,000.00 

The  figures  above  represent  the  approximate  quantities  of 
the   principal   items  appearing   in   the   contract. 

Specifications  and  proposal  sheets  can  be  obtained  upon 
application  to  the  office  of  the  Paving  Commls.sion,  City  Hall. 
A  deposit  of  $5.00  will  be  required  for  a  specification  covering 
each  contract.     This  will  not  be  r-efunded  unless  a  bid  is  filed. 

Plans  and  profiles  are  on  file  for  thi-  information  of  bidders 
in    the   office  of  H.    KENT  McCAY.    Chief  Engineer. 

The  Board  of  Awards  reserves  the  right  to  reject  any  and 
all  bids.  A  certified  check  of  the  bidder  on  a  clearing  house 
bank,  drawn  to  the  order  of  the  Mayor  and  City  Council  of 
Baltimore  to  the  amount  as  recited  above,  must  accompany 
each    bid. 

The  successful  bidder  will  be  required  to  furnish  bond 
and   to  comply   with    the  City   Charter  respecting  contracts. 

By   order   of    the    Paving    CommlsHJon. 

H.    KEITH    CdMPTd.N.   Chairman. 

.1     .MVKR.~:    HMilA.V,    S.crflary 


iMkratinn    Plant 

(■•runt    Royal.    Va. 

Sealed  proposals  will  be  received  at  thi>  office  of  the  Mayor 
of  Front  Royal.  Virginia,  until  2  p.m..  .lune  21.  and  then  and 
there  publicly  read,  for  the  eonstructlcin  of  a  gravity  mechan- 
ical nilrHtlon  plant  having  a  capacity  of  on>-  million  gal- 
lons   per    day 

A  certifii-d  chiM-k  for  Id  per  cent,  of  the  bid  must  accom- 
pany  each    proposal. 

Prospective  bidders  should  apply  to  the  Engineer,  Edwin 
V.  Dunstan,  204  Southern  Building,  Washington,  D.  C„  for 
plans,  speclficntlnnH  and  blanks,  enclosing  $10  deprpsit  for 
their  return   In   snllsfaclory  condition. 

The  Town  reserves  the  right  to  nject  any  or  all  proposals. 
W    W.   PETTITT. 
Chairman,    Water   Committee. 


INVITATIONS    FOR    PROPOSALS    FOR    BITULITHIC    OR    AS- 
PHALT  OR   OTHER    FORMS   OF   BITUMINOUS    OR 
ASPHALTIC   PAVEMENT. 

City  of  Holyoke.  Mass. 

The  Board  of  Public  Works  of  Holyoke.  Mass.,  will  receive 
at  its  office.  Room  2,  City  Hall.  Holyoke.  Mass..  until  2 
o'clock  in  the  afternoon  of  Friday.  June  20.  1913.  sealed  bids 
tor  laying  approximately  twenty  eight  thousand  (28.000) 
square  yards  „f  bituminous  or  asphalt  or  other  form  of  pave- 
ment, but  not  brick,  wooden  block  or  Belgian  block  pave- 
ment; the  yardage  being  divided  approximately  as  follows. 
viz; — 

Contract    A.    Four    thousand    eight    hundred    (4.800)    sq.yds.; 

Contract   B.   Two   thousand    one    hundred    (2.100)    sq.yds.; 

Contract  C,  Twenty  one  thousand  one  hundred  (21.100) 
square  yards,  the  Board  reserving  the  right  to  award  the 
contracts   separately   or   as   a   whole; 

and  for  furnishing  f.o.b.  cars  Holyoke.  Mass.,  a  sufBcient 
<iuantit.v  of  wooden  blocks  to  lay  approximately  fifteen  hun- 
dred (1500)  square  yards  of  pavement,  the  entire 'work  to  be 
performed  in  accordance  with  specifications  to  be  prepared 
Hnd  submitted  by  the  bidder  under  and  in  conformity  with 
information  and  specifications  issued  by  the  Board.  As  soon  as 
may  be  after  the  above  time  and  at  the  above  place  the  bids 
go  i-eceived  will  be  publicly  opened  and  read.  Proposals  must 
be  accompanied  by  a  certified  bank  check  in  the  sum  of  Five 
Hundred  Dollars  ($500.00)  or  by  lawful  money  in  the  same 
sum.  Bids  to  be  addressed  to  the  Chairman,  marked  "Pro- 
posals (or  Paving."  The  Board  reserves  the  right  to  reject 
any  or  all  bids  or  to  accept  any  bid  that  in  its  opinion  may 
be  for   the   best   interests  of  the   City   of   Holyoke. 

OSC.\R    C.    FERRY.    Asst.    Clerk. 

Holyoke.   Mass..    May   29.    1913. 


vSpillway  and  Waste  Gates 

Ann  Arbor,  Michigan.  May  31,  1913. 
Sealed  proposals  will  be  received  at  the  office  of  Gardner 
S.  Williams,  Consulting  Engineer,  Ann  Arbor,  Michigan, 
until  5;00  P.M.  Monday,  June  16,  1913.  for  the  construction 
of  a  reinforced  concrete  spillway  and  waste  gates,  for  the 
Argo  Plant  of  the  Eastern  Michigan  Edison  Company,  Ann 
Arboi-.    Michigan. 

The    approximate    quantities    of    the    principal    items    are: 
1400   (^u.   Yds.    Excavation 
2600   Sq.    Ft.    Sheet    Piling 
750   Cu.    Yds.    Concrete 
19   Tons    Reinforcing   steel 
22   Tons  Structural  steel  and  Mechanism 
Plans  and   Specifications   may   be   seen   at   the   office   of  the 
undersigned,   or  ma.v  be   obtained   upon  the   deposit  of  a   certi- 
fied check  for  $10.00,  $8.00  of  which  will  be  refunded  upon  the 
return    of   the    Plans   and    Specifications. 

The  right  is  reserved  by  the  Compan.v  to  reject  any  or 
all  proposals,  and  to  accept  such  proposal  as  ma.v  appear  to 
the   best  advantage  of  the  Company. 

GARDINER   S.    WILLIAMS. 

C..M.sulli>l>;    Engineer. 
.\nn   .\rlior.   Michigan. 


Grading 
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State  House,  Trenton,  N.  J. 
Sealed  proposals  for  about  eleven  thousand  cubic  yards  of 
grading  on  lands  of  the  State  of  New  Jersey  In  the  rear  of  the 
State  Capitol,  Trenton.  N  .1..  will  be  received  at  this  office 
until  twelvr-  o'lloik  noon,  .lime  17th.  1913.  and  thfii  publicly 
opened. 

Plans  and    siieclHcatlons    on    application    to 

E.    I.    EDWARDS. 
Comptroller   &   Secretary    State  House   Commission. 
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A  Wooden  Trestle   Bridge  C>arried  on  '-^  ^'i'"ni  sn  n.    n..ni>  .,r  rn„,„i  h.^r.s  wen.  inun.,!  an,!  set 

-p-       1  -Q  (111  siiitiilily  |ii-c|Mrc(l  iiljiitiiiciits  or  footiii<;s  iiciir  llic  Imt- 

1  imoer    oeams  ,,,„i  ..i^^  ,1,,.  i,,,-,,,,,^  Icaniii^'  at  an  an<,'le  outward  from  tlu" 

A  ri'niarkalily  unusual  ust'  nl'  tinil)i'r  is  reiircsi'iilcil  liy  \iMtical.      At   tlicir   lo|)s  tliuv  eii^'afii'   liori/.ontal   timbers 

tlu'  iiridjiv  siiowii    in   llu'   \  lew   licrewilli,   a   timlicr   liridui'  luiiiiin.L;' oiil  iVinn  llic  lianl\'.     These  lionts  were  frameil  of 

on     the     Baker     Uiver     &     Shuksan      Iv.K.     across     the  "Jl-in.  iir  io.us.     The  lieains  of  the  central  span  are  4S-in. 


TiiESTLE  OK  Beam  oi!  AiiOH  Spax  ok  "Rorxn  TniUKiis;  P>akki;  Kivici;  &  SitrivSAX  ll.ll.  Ciiossim;  iivi:i;   liAiiER 

i;ivi:i;.  Wash. 

Baker  Kiver,  Wasii.,  aluuit  U/^  miles  aliove  its  month.  loa's:  they  take  tlie  thrust  of  the  inclined  bents,  and 
The  railway  track  here  is  about  180  ft.  al)ove  the  river.  with  them  form  an  areh.  The  trestle  resting  on  this 
The  bridge  spans  the  gorge  at  aliout  half  the  height  to  lower  bridge  is  of  more  ordinary  jirojiortions  and  con- 
the  track,  by  a  combination  of  cantilever  tnisswork  and      strnction. 

80-ft.  beams,  which,  however.  ai)i)arently  acts  as  an  arch;  In  constructing  this  bridge,  track  was  first  laid  on  the 

and  on  this  bridge  is  erected  a  two-story  trestle.  Both  railway  grade  to  the  bank  of  the  river  on  the  west  side 
upper  and  lower  structures  are  built  of  round  timber.  and   i)ridge   material   was  handled   to   the   site   over  the 

The  lower  half,  or  base  bridge,  has  a  total  length  of      track.     All    timbers   used   for  the  bridge   were   cut   and 
IfiO  ft.     The  length  of  the  central  span  or  beam  portion      framed   in  the  woods  close  by,  loaded  directly  onto  log- 
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iriiij,'  tiiiiks  ami  hauled  to  the  site.  Here  they  were  lifted 
aud  .<et  by  a  tableway  spauuiug  across  the  gorge  on  the 
center  line  of  tiiu  bridge;  this  was  operated  by  a  hoisting 
engine  at  the  east  approach.  The  inclined  bents  of  the 
lower  part  of  the  bridge  were  first  set,  being  held  in 
place  temporarily  by  cables  drawn  across  the  river.  The 
ancjjor  timbers  were  next  set  in  place.  Then  the  4S-in. 
higs  were  laid  to  span  the  central  opening,  being  dapi)e(l 
and  bolted  to  the  cantilevers. 

This  bridge  was  built  as  a  temporary  stnuture.  When 
the  time  comes  to  re]>lace  it,  it  is  to  be  ii.^ed  as  IV.lsc- 
work  for  the  ])crnianent  iiridge. 

It  is  stated  tiiat  the  erection  of  the  timberwork  com- 
plete required  only  four  weeks  time  after  tiic  foundations 
were  ready.  The  erection  was  managed  liy  J.  MacIUir- 
nev,  who  is  given  great  credit  for  the  efficient  haiidiiiig  of 
tile  work. 

The  above  .lata  are  from  E.  P.  Lucas,  General  :MaHager 
of  the  Baker  Kivcr  &  Shuk.^an  R.  R.  (Concrete,  Wasli.). 
and  A.  S.  Downey.  Chief  EngiiU'cr  (Seattle). 

Best  Road  Surfaces  for  Different 
Kinds  of  Traffic* 

Experience  in  Massachusetts  and  elsewhere  has  shown 
conclusively  that  large  numbers  of  swiftly  moving  automo- 
biles cannot  successfully  be  carried  over  a  water-bound  ma- 
cadam road  or  over  a  gravel  road.  Such  a  road  becomes 
raveled  very  rapidly,  rutted  and  disintegrated.  Traffic 
studies  in  Massachusetts  indicate  that  from  50  to  100  auto- 
mobiles a  day  make  the  use  of  some  dust  layer  or  binder  nec- 
essary. 

With  the  present  motor-vehicle  traffic  it  is  necessary, 
where  a  road  has  heavy  team  traffic  as  well,  to  adopt  in  con- 
struction or  resurfacing  some  form  of  bituminous  mixture 
for  at  least  the  upper  2  or  3  in.  of  the  road  surface. 

M(JT()H-VEHICM,K  TR.\FF1C  (INLY — .Some  oiled  gravel 
roads  are  satisfactory  and  very  economical,  if  they  are  con- 
stantly and  properly  maintained,  even  where  there  are  large 
numbers  of  swiftly  moving  automobiles  a  day,  at  least,  in 
the  summer  months,  but  where  there  are  not  many  heavily 
loaded  wagons.  .Some  of  these  roads  have  500  automobiles  or 
more  a  day,  and  yet  they  are  cheaply  built  and  cheaply  main- 
tained. Roads  built  of  sand  and  asphaltic  oil  also  stand  up 
well  under  heavy  motor-vehicle  traffic,  but  these  roads  have 
very  little  heavy  teaming  on  them.  Heavy  wagons  and 
many  heavy  motor  trucks  rut  such  roads  quickly  and  soon 
wear   them   out. 

MAINTKN.\NCE  COSTS — When  the  motor  vehicle  appear- 
ed in  fair  numbers  upon  the  roads  Massachusetts  had  600  to 
"110  miles  of  state  highways  (now.  in  1912.  over  900),  and 
they  were  mostly  water-bound  macadam,  with  some  few 
miles  of  gravel   road. 

These  highways  had  been  built  from  1  to  14  years  pre- 
viously, very  few  miles  had  been  resurfaced,  and  the  High- 
way Commission  had  only  $100  a  mile  a  year  to  spend  for 
maintenance  and  resurfacing,  and  not  that  much  except  for 
the  last  few  years.  The  maintenance  of  these  old  roads  was 
our    probli-m    In    1908,    and    has    been    ever    since. 

Automobile  travel  has  increased  40'/,  and  the  total  traffic 
14";;  a  year,  and  these  roads  must  be  maintained,  or  the 
slate's  money,  borrowed  on  long-time  bonds,  would  be  lost 
and  wasted;  the  good  roads  would  be  gone,  but  the  bonds 
would   still   remain   to   be   paid. 

The  state  doubled  Its  appropriation  for  maintenance  in 
I90K.  giving  thi  Highway  Commission  1200.000  a  year  in- 
stead of  $100,000.  Thi-  motor-vehicle  fee  was  also  increased, 
and  the  right  to  use  the  net  fe«'s  for  the  maintenance  of  rr)ads 
was  obtained.  Thi'Se  two  sources  of  revenue  for  the  last 
three  years  have  provided  about  $500,000  a  year,  for  main- 
tenance: an  average  of  $450  a  mile  a  year,  and  we  arc  at 
least  holding  our  own. 

niTUMINolIH  niNUKHH  AND  DUST  LAYERS  PCJR  OLD 
ROADS— Many  miles  of  old  roads  have  been  saved  by  spread- 
ing n  coat  of  asphaltic  oil,  light  or  heavy,  or  tar  over  them. 
Today  some  aaphnltic  binder  or  dust  layer  has  been   used   on 


•Condensed    from    a    paper   on    "Trafllc   Census   of    Rii 
MassachusellB."    by    \Vm     I>     Sohler.    Chairman    of    the 
rhusettM     Highway     (•(.mmlHsion.     at     the     convention 
American    Road    Hullders'    Association.    Dec.    5.    1912. 
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over  SO';,  of  our  state  highways.  The  unly  ro:uls  ..ii  which 
it  has  not  been  used  are  those  located  in  the  count  1-5'  dis- 
tricts where   there    is   very   light   traffic. 

This  .vear  (1912)  we  have  used  nearly  2,000,000  gal.  of  bi- 
tuminous material  in  construction  or  maintenanct;.  Over  800 
of  the  930  miles  of  our  state  highways  have  received  some 
form  of  bituminous  treatment.  We  have  resurfaced  as  many 
miles  of  road  every  year  as  we  could;  using,  where  the 
traffic   was    heavy,    a    bituminous   macadam    on    the    top   3   in. 

EFFECT  OF  TRAFFIC  ON  BITUMINOUS  SURFACES— 
Massachusetts  has  four  division  engineers,  on  its  highway 
work.  They  were  asked  the  same  tiuestions  relating  to  dif- 
ferent tars,  oils,  asphalts,  etc..  and  for  their  opinions  of 
the   relative    merits   or   demerits   of   each. 

The  answers  were  all  different.  One  had  used  tar  on  the 
surface  successfully,  another  had  not.  One  liked  tar  for 
penetration  or  mixing;  another  preferred  an  asphaltic  com- 
pound. The  same  was  true  of  the  use  of  various  asphaltic 
oils  as  a  blanket  coat,  or  as  a  dust-layer.  One  preferred  a 
heavy  cold  oil.  another  a  heavier  hot  oil.  There  was.  how- 
ever, if  the  traffic  and  other  conditions  in  each  case  were 
carefully   studied,   a    real   agreement    in   all   essentials. 

WHERE  HE.WY  OILS  FAIL — We  have  a  good  many 
miles  of  old  macadam  road  which  have  been  saved  and  main- 
tained by  M  gal.  of  hot  asphaltic  oil  spread  upon  each  square 
yard  of  surface  and  properly  covered  with  sand  and  pea 
stone  or  gravel.  Many  of  these  roads  have  worn  three  years, 
and  in  their  fourth  year  are  still  in  good  condition.  A  few 
miles  have  worn  four  years  and  are  now  on  their  fifth  year. 
The  patching  has  cost  but  little,  from  1  to  3c.  per  sq.yd.  a 
year. 

These  roads  often  have  very  heavy  automobile  travel, 
possibly  over  1000  cars  a  day.  They  often  have  large  num- 
bers of  teams  daily.  One  has  over  500  teams  and  1000  auto- 
mobiles, and  a  heavy  blanket  oil  surface  has  worn  reason- 
ably well  for  three  years,  and  will  for  a  fourth  year  ex- 
cept in  a  few  places.  This  same  road  also  has  an  average 
of  55  motor  trucks  a  day. 

Near  two  traffic  taking  stations,  where  the  teaming  was 
heavy,  for  one-quarter  of  a  mile  in  each  place  (out  of  four 
miles),  the  blanket  oil  failed.  It  crumbled,  went  into  mud, 
developed  holes  and  was  disappearing.  We  have  replaced 
the   top   3   in.    with   an   asphaltic  bituminous   macadam. 

HE.WY  HORSE-DRAWN  WAGONS  CAUSE  FAILURE — 
The  traffic  study  shows  that  it  is  not  the  number  of  wagons, 
but  heavy  wagons — two  or  more  horses  and  heavy  loads  on 
narrow  tires — that  cause  the  failure.  The  failure  of  roads 
treated  with  heavy  oil  has  occurred  on  a  few  miles  of  road 
at  certain  places  where  it  was  clear  that  heavy  horse-drawn 
wagons    were    responsible. 

In  two  instances  it  was  50  to  75  ice-wagons  a  day,  to- 
gether with  other  wagons,  carrying  3  tons  or  more  each  on 
2 1/2  to  3-in.  tires  which  did  the  damage.  In  a  month  the  oil 
surface  began  to  crumble  and  break  up  on  the  side  of  the 
road  on  which  the  loaded  teams  traveled.  The  surface  lasted 
three  months  on  the  other  side  of  the  road  where  these 
wagons  came  back  empty.  This  same  road,  treated  with  the 
same  oil,  is  still  in  good  condition  beyond  the  ice-houses.  In 
one  case  for  3  miles,  in  the  other  for  15  or  16  miles,  the  oil 
surface  is  three  years  old  and  still  needs  only  patching. 
Light  cold  oil  has  been  substituted  as  a  dust-layer  and  has 
proved  reasonably  satisfactory,  though  the  stone  of  course 
is  wearing  out,  and  a  bituminous  macadam  would  probably 
prove   economical. 

In  1909  the  Gloucester  road,  which  had  been  covered  with 
a  hot  oil  blanket,  was  rutting  and  wearing  out  rapidly.  A 
coal  team  was  passing  to  some  hotels  three  or  four  times  a 
day  during  the  summer  (carrying  6  or  7  tons  of  coal  on 
narrow  tires).  When  a  motor  truck  was  substituted  for  the 
coal  team  the  surface  of  the  road,  which  had  been  oiled,  was 
again  In  good  condition.  It  has  worn  three  years  and  now 
needs  only   patching. 

HOT  OIL  BLANKET  SURFACE — A  hot  oil  blanket  sur- 
face, nuide  of  a  good  asphaltic  oil,  will  be  economical  and 
will  carry  large  numbers  of  automobiles  at  high  speeds  cover 
1000  a  day  In  summer)  for  several  years,  will  carry  large 
numbers  of  light  wagons  (500  a  day),  and  quite  a  number  of 
motor  trucks  (50  or  so  a  day),  but  will  be  destroyed  by  a 
large  number  of  heavy  wagons,  especially  those  with  narrow 
tires.  Fifty  or  more  such  vehicles  daily,  farm  wagons,  wood 
wagons,  etc.,  will  rapidly  destroy  the  road  surface.  A  sur- 
face coat  of  a  good  quality  of  tar  will  last  satisfactorily 
under  a  large  amount  of  automobile  travel,  but  usually  it 
has   to   be   renewed   more   often   than  a   good   quality   of   oil. 

In  all  cases  It  Is  assumed  that  holes  and  depressions  will 
be  lllled  before  tar  or  oil  is  used,  that  the  bituminous  ma- 
terial is  evenly  distributed  and  is  sufficiently  covered  and 
kept  .MO  that  It  will  not  be  picked  uj)  on  tires,  and  that  all 
holes  that  develop  are  patched  at  once  as  soon  as  they 
appear. 
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Constant  icpairs,  at  a  cost  of  1  to  2i'.  a  sq.yd.  a  yrar 
will  savf  an  ixpe ndlture  nf  fnnn  4iii-.  lo  $1  a  sii.yil.  tin-  tlu- 
ifsuifaolng  of  these  bituminous  suifaccs  If  they  are  allowed 
to  no  to  pieces;  and  they  will  do  It  In  a  year  or  two  at  the 
most,   if   not   eared   for   properly. 

When  these  surface  treatments  fail,  as  tluy  will  where 
the  tratnc  is  extremely  heavy  (heavy  in  weight  of  veliiel.s, 
not  numbers  of'  vehicles)  then  some  more  permanent  form  of 
construction  must  be  selected  and  the  road  i-eeonslructed  as 
.soon  as  possible.  It  will  prove  to  be  true  economy  in  the 
end.  and   the   end    is  not   far  off. 

Light  cold  oils,  water-gas  tar,  etc..  used  as  dust-layers 
help  to  prevent  the  raveling  of  roads.  These  materials  may 
be  economical  and  work  satisfactorily  for  small  wagon 
traffic  (30  to  .SO  a  day)  and  medium  automobile  traffic  (50  to 
100  a  day),  provided  the  road  is  not  one  where  high  speeds 
are    usual. 

They  may  also  help  to  pr. -serve  the  road  from  the  .ffect 
of  automobile  traffic  where  the  team  traffic  is  too  heavy,  or 
the  loads  are  carried  on  such  narrow  tires  that  a  hot  oil 
blanket  surface  will  not  wear  satisfactorily,  until  money  be- 
comes available  to  resurface  the  top  3  in.  with  some  form  of 
bituminous    macadam. 

CONCLUSIONS  SUMMARIZED— The  accompanying  table 
shows  as  nearl.v  as  possible  the  results  observed  after  four 
years  of  experience  with  bituminous  materials,  comparing 
these  results  with  the  traffic  going  over  the  road  in  1909  and 
again  in  1(112. 

It  Is  fully  realized  that  more  experience  will  undoubtedly 
cause  changes  or  modifications  in  some  of  the  present  opin- 
ions. 

TABLE   SHOWIXG    KINDS  OF   ROAD   SURFACING    BEST   ADAPTED 
TO  DIFFERENT  CLASSES  OF  TRAFFIC  FOR  A  STANDARD 
ROAD  15  FT.  IN  WIDTH,  WITH  A  3-FT    GRAVEL 
SHOULDER  ON  EACH  SIDE 
.  .\veraKe  Dailv  Traffic 

Heavy  Heavy 

wagons         wagons 
LiKiit  one  2  or  more       Automobiles 

wagons  horse  horses  a  day 

A   good    gravel    road    will  M  2.5  10  100 

wear  reasonablv  well  and  tii  to  to  to 

be  eronomiral  with 75  30  12  1.3U 

Needs  to  be  oiled  with over  150 

Oiled    gravel    fairly    good 

cither  hot  or  heavv  fold  7.5  30  ."lOO 

oil  5  (tal.  coating  (pold  oil  to  to  20  to 

must  be  used  yearly) 1(10  50  700 

Water-bound     macadam          ',''"  '"'^                  ""                  Not  oyer 

will  stand  with ,  IL  „/,!.                   J.\                 .  i  ■   /'^       j 

l.oO  JOO                 .SO              at  high  speed 
Perhaps 
more 

Dufit-layer    will    prove    ser-  .50 

viceable  on  such  macadam  to 

with 100 

^lacadam    will    then    stand  .300 

(but   the  stone  wears,   of  to 

course),  with .500 

Water-bound     macadam         .,-f.  ~.                 ,,-                   Up  to 

with    hot    oil    blanket         "'  '''                   "'                      1400 

coat    will    be    economical          .j;^,  „;;,                   .jj',              "','^''„.'^:;."[^3^;*'' 

Will  stand  at  least .50  motor  trucks             probably  more 

Hut   will  crumble  and  per-  100                  50 

haps  fail  with  over.  .  on  narrow  tires 

(loaded  farm   wagons,   ice  and  wood  wagons,  etc.) 

Water-bound     macadam  .30                  25                  10 

with     a     good     surface  lo                  to                  to 

coating  of  tar  will  stand  .50                  30                  15                      l.soo 

with 

The  quality  of  gravel  or  other  material  and  the  speed  of 
motor  vehicles  in  particular  localities  ai'e  important  factors 
and  account  for  the  above  minimum  and  maximum  varia- 
tions. 

It  has  not  yet  been  satisfactorily  deterinined  when  the 
w'eight  of  traffic  makes  it  more  economical  to  use  a  bi- 
tuminous macadam,  either  tar  or  asphaltic  products  by  pene- 
ti-ation  with  a  sealing  coat  of  tar  or  asphalt,  or  by  the 
mixing  method,  but  it  is  believed  that  some  such  method 
would  be  economical  and  desirable  w^here  the  team  traffic  is 
so  heavy  (75  to  100  heavy  wagons  on  narrow  tii'es  with 
two  or  more  horses),  that  a  heavy,  hot  oil  blanket  surface 
will    not   carry   the   traffic   but    fails   within   the   year. 

We  have  several  such  bituminous  macadam  roads  which 
have  stood  for  three  or  four  years  very  well  indeed,  but 
time  alone  will  determine  the  ultimate  economy.  In  sur- 
facing with  a  3-in.  bituminous  macad.im  top  the  extra  cost 
for  such  top  has  varied  frotn  30  to  60c.  a  sq.yd.  depending  on 
material    and    methods    used. 

\  State  Insurance  Ftiizd  for  State  BuildinycH  in  New  Jersey 
was  established  by  the  legislatuie  of  li>13.  The  fund  will 
eventually  amount  to  $l.ii(i0.0((0.  and  as  a  b>-ginning  $50,000 
has   bei-n   appropriated    for   the    purpose. 


A  Pressed-Steel  Union   Pipe  Coupling 

'I'lic  a(((jiii|iiujyiii;;'  lij^urc.'.  .^Ikiw  pnrt  nl'  the  |)n)rcss 
(if  ijinkiii^'  ii  |ii|>c  iiiiii>ii  which  | m i.sscs.se.s  radical  featiirus 
ol'  nii\i'liy.  'I'his  i(iii|ilino  is  irjMdc  of  (•(jl(l-))resse(l  .'•tt'el 
IhrDii^lidul.   cxfciit    Tor   ;>    .suFl-hriiss    riii;,'   .<('iit    wliich    in 

ill.scrtcd    ill    the    IcMlilh'   end. 

Thi.s  tyi)t'  of  union  luis  hccn  dc^iLMiiilcd  uilh  the  idea 
of  st'ciiriiio  some  physicjil  ad\:iiil;i;rcs  »ilh  dciTt'a.^ed  cost 
of  ])n)dii(tioii.  Many  union  coiij)lin;;s,  on  account  of 
lack  of  iinirorinity  in  the  castinos,  have  to  ho  replaced 
in  .service — especially  on  hi^jli-pressure  lines.  Such  un- 
seen defects  can  hardly  exist  in  a  pressed  tittin<^,  since 
the  production  in  itself  is  a  test  of  the  iinifonnitv  and 
((uality  i>(  nielal.  I'.y  iisin,i.'  ihc  same  material  found  in 
steel   Jiipc,  the  c\|iaiision  (jf  tln'   union    under  heat,  is  the 


Section  of  a  Pressed-Steel  Pipe  Union  Coup- 
lino  AND  Four  Stages  in   Fuh.mai'ion  of 
Hale  End 

same  as  the  eX])ausion  of  the  j(UiU'd  ].)i]ies  which  very 
.irreatly  ret.luces  the  tendency  to  stretch  and  to  leak  on 
contraction. 

First,  from  steel  strip.s  are  cut  Hat  disks  which  are 
then  pressed  into  deep  cups  with  the  hottoms  punched 
out.  One  end  of  a  cylinder  thus  formed  is  rolled  hack 
on  itself  and  pressed  into  final  shape  with  a  finished 
.seat  (male  end)  or  a  head  ready  for  threading  (female 
end).  The  lower  end  is  then  upset  to  form  a  head  and 
the  part  is  complete  except  for  .settins:  the.  rin^r  insert  in 
the  female  end.  This  is  drawn  from  soft  hrass  and  an- 
nealed after  drawing.  After  threading,  the  steel  parts 
are  galvanized  by  the  sherardizing  process  in  which  the 
articles  are  heated  with  zinc  dust  in  a  revolving  drum. 
The  successive  drawing  operations  noted  are  performed 
by  a  series  of  punch  presses,  ranging  in  weight  up  to 
100  tons  and  driven  by  motors  of  5  to  loO  hp.  The 
manufacturers  are  the  Mark  Manufacturing  Co.,  of  Chu 
cago.  111. 


The    Returns    from    Farm    Animals    <>n    IrrlKatrd    LandM    has 

been  reported  on  by  F.  W.  Hanna,  of  the  U.  S.  Reclamation 
Service,  and  copies  of  the  report  have  been  sent  out  by  F.  H. 
Newell,  director  of  the  Service  (Washington,  D.  C).  for  the 
purpose  of  eliciting  discussion.  The  subject  is  considered 
important  to  irrigation  engineers  because  the  permanent  suc- 
cess of  an  irrigation  project  depends  largely  upon  maintain- 
ing the  fertility  of  the  soil,  toward  which  farm  animals 
contribute   in   no   small   degiee. 
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The  Westchester  Raihvay  Electric  Traction 


SYXOPSIS — In  a  iireceding  article  the  lines  and  the 
stations  of  the  New  York,  Westchester  and  Boston  Ry. 
were  pictured.  The  study  of  this  interesting  road  is  here 
continued  with  an  outline  of  the  electric-traction  system 
including  the  overhead  construction,  the  scheme  of  power 
distribution,  the  rolling  stock  and  the  switches  and  sig- 
nals. 

OVEHHEAD  CONSTRCCTIOS 

As  the  Westchester  line  is  controlled  by  the  New 
Haven  road,  it  was  only  to  have  been  expected  that  the 
11,000-volt,  single-phase  system  would  be  used.  In  fact 
the  design  and  construction  of  the  overhead  structurr; 
were  directly  given  over  to  the  Xcw  Haven's  electrical 
engineering  department.  Therefore,  this  work  represents 
the  latest  development  of  the  single-phase  system,,  of 
which  the  Xcw  Haven  has  the  largest  example  to  be  found 


vet.  The  uew  work  shows,  of  course,  many  and  great 
"changes  from  the  early  New  Haven  installation  (de- 
scribed in  Engineering  News,  Sept.  5,  1907),  the  over- 
head contact  system  being  very  much  simpler  and  more 
open,  while  continuity  of  service  seems  to  have  been  in- 
creased, and  first  cost,  maintenance  expense,  and  general 
line  troubles    to  have  been  reduced. 

The  supporting  bridges  for  the  overhead  wires,  of 
which  a  typical  one  for  tangent  stretches  of  track  is 
shown  in  Fig.  1,  are  placed  300  ft.  apart  ordinarily. 
The  design  shown  is  a  standard.  For  curves  the  spac- 
ing is  reduced  variously  to  a  minimum  of  200 
ft.,  and  heavier  bridges  are  employed  to  care  for  the  bend- 
ing moments  introduced  in  the  legs  by  the  pull-off  of  the 
suspended  wires.  There  is  one  design  for  use  on  tan- 
gent, another  for  curves  up  to  4°.  Where  curves  are 
sharper  than  4°,  a  sufficient  number  of  lattice-steel  pull- 
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off  poles  arc  iilnccd  between  the  bridfrcs  to  carry  the  extra 
side  pull  and  to  bring  the  eonduclor  over  the  track  center 
without  awkward  lengths  of  (he  catenary  hangers. 

In  a  few  cases  of  station  platforms,  it  is  necessary  to 
place  the  bridge  cohunns  between  the  outer  and  inner 
tracks  to  prevent  extreme  length  of  bridge  girder,  etc. 
In  these  cases,  (he  outer  catenaries  are  supi)orted  from 
ciintiluver  ends  of  tlu-  girder  as  sbown  in   Fig.  4. 


Fici.  4.  ('ati:x,\ky  Bhidok  wiTir  C'antii-kvkr  Ends 

On  the  four-track  section,  the  main  messenger  ('ables 
(%-in.  galvanized-steel  strand)  are  fastened  to  saddles 
on  top  of  the  bridge  girders.  This  cable  is  adjusted  for 
a  constant  tension  and  variable  sag.  It  carries  none  of 
the  main-line  current,  being  in  contact  with  the  bridges 
which  are  well  grounded.  Moreover,  this  construction 
gives  a  grounded  overhead  cage  covering  the  contact  con- 
ductors and  i)rotecting  them  from  lightning. 

In  some  cases  the  foundations  for  the  bridges  brought 
peculiar  i)roblems,  as  where  the  roadway  was  on  a  fill 
of  considerable  depth  and  it  was  desired  to  proceed  with 
the  foundations  for  the  overhead  construction  before  the 
fill  could  be  allowed  to  settle.  AVhere  the  height  of  the 
fill  was  considerable,  a  built-up  arrangement  of  thick 
concrete  slabs  was  used. 

It  was  expected  that  in  this  way  nny  disalignmcnt  of 
the  foundation  due  to  settlements  couhl  be  compensated 


f^\ " 


for  by  wedging  up  certain  of  the  blocks  of  each  founda- 
tion, and  filling  in  with  grout.  Reinforced-concrete  foun- 
dations were  used  to  meet  special  condidons  such  as  snan- 
iiiiig  slat  mil  |)la(  forms,  c(c. 

The  main  catenary  cable  on  normal  sjjans  carries  a 
.'5-in.  I-beam  at  points  ?5  ft.  out  from  each  bridge  (and 
therefore  150  ft.  ai)art)  spanning  all  four  tracks  (or  Iwth 
tracks  on  (he  White  Plains  branch).  From  these  cross 
beams  lh(>  intermediate  catenary  cable  (%-in.  galvanized- 
steel  strand)  is  suspended  by  1  1 0,000-volt-test  porcelain 
insulators  and  this  wire  in  turn  holds  up  a  No.  0000 
grooved  copper  conductor  with  hangers  10  ft.  apart,  the 
length   of   the  hanger   rod   being  adjusted    to   make   the 
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4- TRACK   BRID6E    FOR  TAN6ENT  AND   1°  CURVE 

Fig.  5.  A  Few  C'atex.\ry-Bridge  For: 


Fig.  6.  Xinv  Havex  11,000-Tolt  Catenary  Construc- 
tion FOR  ClRVKS 

co]i])cr  wire  parallel  to  the  grade  or  to  conform  to  such 
contour  as  is  desired.  Below  the  copper  wire  is  a  steel 
contact  wire  to  take  the  wear  of  the  locomotive-panto- 
graph shoes.  The  wire  is  maintained  parallel  to  the 
copper  and  1%  in.  from  it  by  spacing  clips,  also  placed 
10  ft.  apart  but  iiiidway  between  the  catenary  hangers  to 
secure  maximum  flexibility. 

Where  the  sag  varies,  duo  to  shortening  np  of  the 
normal  300-ft.  span,  a  T-section  steel  triangle  is  inter- 
jiosed  between  the  main  messenger  cable  and  the  cross- 
bar, as  seen  in  Fig.  2,  to  bring  the  crossbar  to  normal 
elevation.  The  same  construction  is  found  on  some  low 
bridge  approaches  and  for  the  same  reason. 

The  overhead  wires  have  a  novel  appearance  at  curves 
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Fig.  7.  Dktails  of  C'atfxai:y 
Insi'latoi; 


•lue  to  the  r-atenarv  haiiirers  serving- 
as  both  supports  and  piill-otls,  and 
therefore  being  inclined  to  the  vertical  CiS"  fur  1° 
curve,  48°  for  2°,  58°  for  3°,  63°  for  4°).  The  pro])cr 
lengtli  for  these  inclined  rods  in  fiual  position  has  been 
calculated  for  various  curves.  The  catenary  .strand 
is  installed  with  proper  sag  and  the  contact  and 
copper  wires  are  drawn  up  along  the  track  to  proper  ten- 
sion before  the  hangers  are  installed,  when  these  lower 
wires  have  approxiniately  the  ])ropor  distance  above  the 
rails.  The  necessary  flexibility  is  si-cured  for  easy  umler- 
running  of  the  locomotive  pantograph  by  the  ijiclined 
position  of  the  hanger  rod,  there  being  a  slight  rotntimi 
about  the  secondary  catenary  caiilc  su])port  as  the  |i:uilii- 
gra|)h  presses  u|i\\ard. 

There  arc  several  low  bridges  on  account  of  the  grade 
eliminations.     As  shown  in  Figs.  S  ;uid  it,  the  main  catp- 
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A  furlliri-  siniiililicalioii  nf  tlii'  ovcr- 
lit'iid  (•(iii.--liii((ioi]  was  tried  out  on  llio 
Nl'W  Koclic'lle  Ijraiicli  (the  double  form 
already  describi'd  was  contiinicd  on  tlie 
W'liito  J'laiiis  line,  no  that,  comparison 
should  he  later  availahh- )  •  The  inter- 
iiicilinte  cateiiarv  is  omiiHi'iI  dwA  a  sin- 
.Lilr  cahle  (fastened  to  ihc  iimler  side 
of  I  he  bridge  trusses)  supports  the  cop- 
per conduetor  directly  with  the  steel 
coidaet  wire  below  the  latter  as  he- 
fcjre.  The  catenary  cahle  has  to  be  iii- 
.<ul;iled  from  thi'  hi-id{:res,  in  this  cou- 
slrii(li(]n.    iiislcail     of     i)einf^    directly 

fastclicrl   thcrelo. 

I'liwi;:;    Srn'i.v    and    I  tisriiiiii'iTox 

Power  {-i')  cycles,  11,000  volts,  sin- 
gle phase)  is  taken  from  the  plant  of 
the  Xew  York,  \ew  Haven  &  Hart- 
ford K.R.  at  Cos  Cob  (which  supplies 
the  New  York-terminal  electric-trac- 
tion zone  of  that  road,  and  is  equipped 
with    threc-plui,-c   i;cncr:itors    carrying 


Fig.  r2.  Sixgle  Caticxahy  ox 
Two-Track  Line 

nary  cable  is  fastened  to  both  end 
girders  of  the  highway  bridge ;  the  cop- 
per and  contact  wires  are  supported 
in  their  usual  way,  but  at  two  j)oints 
only,  and  these  outside  the  bridge. 

A  subway  section  of  3940  ft.  has 
already  been  noted.  The  overhead  con- 
struction is  very  simple  here.  The 
main  catenary  cables  terminate  at  each 
portal,  being  securely  anchored  to  the 
end  girders.  The  standard  form  fif  in- 
sulator is  attached  to  steelwork  on 
the  roof  beams  (which  have  a  clear 
height  of  18  ft.  %  in.  above  rails) 
and  support  the  track  catenary  ](!  ft. 
i'/)^  in.  clear  above  the  rails.  The  cop- 
per and  steel  running  wires  are  sus- 
pended frf)m  the  messenger  by  stand- 
ard hanger  rods,  and  the  usual  spacing- 
clips,  as  shown  in  Figs.  10  and  11. 
In  the  middle  of  the  subway  section  is 
the  Felham  Parkway  station.  The  con- 
struction   here    is    shown    in    Fiff.    10. 


Fig.  1;3.  Juxction  of  Two  Two-Tkack  and  One  Fouit-TiiACK  Lines 
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elevatcr-iuotor  ami  rotary  converter  loads  on  tlie  tluTC 
phases).  A  circuit  diagram  for  the  Westchester  and 
Xew  Haven  comhined  system  is  shown  in  Fig.  14.  Con- 
nection to  the  Xew  Haven  line  is  made  at  Xew  Eochelle, 
ilt.  A'ernon  and  West  Farms.  The  railway  line  is  split 
into  electrical  sections  hetween  certain  anchor  hridges  ap- 
proximately 3  miles  apart  and  tlie  running  conductors  in 
these  sections  are  connected  together  and  to  the  feeder  line 
through  circuit-hreakers  as  .shown.  The  circuit-breakers, 
however,  do  not  act  directly  on  local  overload,  but  are 
tripped  from  a  control  wire  -P,,  Fig.  14,  which  is  ener- 
gized by  an  overload  relay  at  the  Cos  Col)  station.  The 
main  overload  relays  here  are  so  connected  that  the  first 
action  is  to  throw  resistance  into  the  main  outgoing  rail- 
way-pha.se  feeder  to  limit  the  maximum  sliort-circuit  • 
current  and  not  to  interrupt  all  traffic  by  every  rush  of 
•energy. 

As  a  circuit-breaker  is  allowed  to  open  only  liy  com- 
bined action  of  two  relay  coils,  one  carrying  short-circuit 
current  of  the  railway  .section  in  trouble,  the  other  car- 
rying control  current  from  the  power  station,  then  only 
the  circuit-breakers  for  the  faulty  conductor  or  section  are 
thrown,  and  only  after  resistance  has  been  inserted  in  the 
power-house  circuit  to  reduce  the  short-circuit  current  to 
safe  value  for  the  breaker  to  open.  The  circuit-break- 
ers, however,  can  be  tripped  from  the  signal  towers 
in  ca.se  of  nece-ssitj'  for  repairs  or  emergency  ac- 
tion. In  the  circuit  diagram  (Fig.  14)  one  transformer 
is  shown  as  connected  to  tlie  automatic  control  wires,  and 
having  its  secondary  leil  to  indeterminate  circuits.  It 
should  be  understood,  however,  that  this  secondary  sup- 
plies all  of  the  control  coils  on  several  circuit-breakers  of 
that  bridge.  The  same  thing  ajiijlies  to  tlie  transformers 
for  signal  lamps  and  for  the  power  for  signal  move- 
ments. 

At  present  the  main  ])o\ver  distribution  is  at  11,000 
volts,  but  .soon  this  will  be  rai.sed  to  22,000  volts  with 
11,000  volts  still  on  the  contact  wires.  This  is 
ilone  by  making  the  track-catenary  connection  to  the 
feeders  through  an  auto-transformer  connected  l)etween 
the  feeder  and  track  circuit.  Tlie  various  stations  are 
liglili'd  from  sjx'cial  transformers,  the  jirimaries  of  which 
are  carried  on  the  regidated  railway  piiaso  of  tlie  jiower 
>lalion,  being  (onnecled  between  rails  and  the  ])ower- 
feeder  wire  .1,,  Fig.  l;t.  Where  power  for  elevator  or 
(■(jnipres.>ior  motors,  etc;,  is  needed  it  is  obtained  (tbree- 
pIia.H')   from  the  feeders  (/•',  and  I\,  Fig.  1  I)  and  rails. 


EoLLixo  Stock 

Xo  locomotives  are  used  for  passenger  service  on  t 
line;  there  is,  liowever,  one  electric  switch  engine 
pushing  the  motor  cars  into  the  inspection  and  rep 
shop,  and  for  other  odd  jobs.  For  convenience  in  mak 
line  repairs,  when  voltage  is  off  tlie  system,  a  gasoli 
electric  work  car  is  provided. 
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Till'  30  iiiissi'iif;cr  ciii-s  in  service  are  all  iiiodn-  cars, 
each  with  a  I'lill  eoiiipleiiieiit  of  1  l,()()()-v(il(  appai'al  us  on 
board.  Tlu'  liodies  are  61  ft.  4  in.  lonj;,  !'  II.  S  m.  wide, 
and  13  ft.  4  in.  high;  tlie  length  over  bulTers  is  7'i  ft. 
%  in.  Each  ordinary  ear  seals  TS  passengers  and  weighs 
l'<?(l,00(t  11).  Cnlly  (•(luipped.  There  are  two  5  1-^.  emnhiii- 
ation  ears  willi  a  Kl-I'l.  ((iiiiiiailnirnl  at  one  enil  for 
baggage. 

The  car-ho(ly  design  shows  t'ealiu'es  of  novelty  iuid  in- 
terest. It  is  virtually  a  deV(4opnient  of  the  side-lruss 
sidienie  worked  out  hy  the  lirni  of  L.  B.  Stillwell  for 
the  Ihidson  &  Manhattan  If.l!.  ("Hudson  Tnbes")  tun- 
nel equipment.  The  entire  ear  sides  of  the  latter  are 
load-carrying  niend)er.s  built  uj)  in  truss  form  from  rolled 
structural  shapes.  In  the  Westchester  cars  side  tru.sses 
are  built  up  from  single-panel  pressed -.steel  units  in 
which  the  greater  number  of  riveted  joints  are  eliminated 
to  give  ecjual,  or  greater,  and  enduring  rigidity  with  less 


Fig.  16.  Ixtekiou  of  Westchester  Cak  Fr.AiiH 

weight.  As  sliovai  in  Figs.  1(!  and  K  the  units  are 
pressed  with  deep  flanges  from  V^-m.  steel  sheets  and  each 
comprises  at  once  the  outside  plate  of  a  post,  the  letter 
board  and  the  diagonal  braces  below  the  windows.  TIk- 
iiuits  are  riveted  to  a  plate  at  the  top,  to  the  side  sills 
at  the  bottom,  and  uj)  the  center  to  pressed  channel 
shapes  completing  the  posts  which  are  5  ft.  5%  in.  apart. 
The  window  sills  are  formed  by  a  light  continuous  double 
channel  (UU)  with  a  light  channel  intermediate  post  to 
the  side  sill. 

By  carrying  the  vertical  load  largely  on  the  ear  sides, 
the  center  sills,  needed  to  transmit  bulling  stresses  di- 
rectly from  buffer  to  buffer,  are  practically  inide- 
fiected  and  can  be  made  light.  They  are  held  in  align- 
ment as  columns  mider  buffing  compressions  with  the 
panels  formed  by  cross  and  side  sills  (.see  Fig.  16).  The 
roof  framework  is  of  pressed  steel  carlines  riveted  to  the 
deck  sills,  which  are  carried  on  the  bent-in  ends  of  the 
side  posts.  In  this  way  the  designers  place  a  structural 
cage  about  the  jiassengers,  which  should  furnish  maxi- 
mum protection  against  collision  stressi>s. 

The  sides  are  .sheathed  with  iViii-  steel  sheets,  but 
these  are  not  held  in  place  by  the  frame  rivets  and  carry 
no  load  stress.  This  construction  presents  some  ad- 
vantages by  promoting  ease  of  repair  to  damaged  cars. 
It  also  appears  that  steel  cars,  which  have  the  .sheath- 
ing  belli    merely   as   a   curtain,   are   quieter   than   those 


where  tliese  sheets  have  to  carry   load,  for   which  ai-lion 
various  explanations  are  olfered. 

It  is  e.\pecle(l  that  this  design  will  soon  be  employed 
by  steam  roads  in  met  r(/p(ilitan  districts.  One  of  the 
advantages  of  this  lype  of  rai-  lor  suburban  slcam- 
railwav  service  is  its  easv  i  ohM'i'.-^ion  to  m(jtor-car  .service 


Fid.  17.  i'iii;ssi:n-S-ri;i:E  T"\i'rs  I'oi;  Cak-Sidi':  Fi!ami-; 

under  electric  tract  kjii.  as  llic  shallow  center  sills  not 
only  do  not  interfere  with  use  of  large  motors  on  the 
trucks,  but  also  permit  arranging  the  motive-power  con- 
trol equipment  under  the  floor  for  maximum  accessibil- 
ity. This  type  of  car  is  confidently  expected  by  the  de- 
signers to  develop  a  useful  life  of  such  length  as  to  living 
it  within  a  period  when  electric  traction,  according  to 
the  expectation  of  its  leading  ex])onents,  would  become 
an  economic  necessity  for  the  suburban  service  out  of 
large  centers. 

The  motive-power  equipment  of  the  Westchester  car 
involves  the  addition  of  about  2.5,000  lb.  of  apparatus 
per  car.  Equipjjcd  as  a  steam-road  coach  the  Westchester 
design  of  car  would  Mcigli  about  .s.j.ooo  lb.  and  .seat 
88  passengers. 

The  'Westchester  car  bodies  carry  the  motive-power 
control  equipment  in  three  general  lines  along  the  center 
and  side  sills,  so  that  the  workmen  in  the  inspection  i)it, 
can   pass  freely   around   all   apparatus.      (In   the  ATest- 


Siiowixc;    Clasp    Brake 


Chester  inspection  and  repair  shop,  the  pit  tracks  are  car- 
ried on  concrete  piers  to  complete  the  accessibility.  To  fa- 
cilitate inspection  and  cleaning,  there  are  galleries  in  this 
shop  at  floor  and  deck  levels.  Three  crews  may  work  on 
a  car  at  once.) 

The  cars  have  roof  ventilating  systems  and  electric 
heaters  with  thermostatic  control.  Special  attention  was 
given  to  heat  insidation  of  the  car  exterior  to  prevent 
excessive  loss  of  heat  in  cold  weather.  This  is  secured  by 
use  of  a  proprietary-insulation  lining. 

There  are  end  and  center  side  doors  with  pneumatic 
openers  and  electric  control.  While  the  station  plat- 
forms of  the  Westchester  line  and  the  floors  of  these  cars 
are  on  the  same  level,  yet  a  flight  of  three  steps  has  been. 
built  in  each  end  vestibule,  as  the  cars  operate  for  some 
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distaute  over  the  Harlem  branch  of  the  New  Haven  road 
where  low  platforms  are  in  use.  These  steps  are  covered 
with  a  trap  door  which  is  down  at  all  the  Westchester 
stations.  The  vestibules  have  the  familiar  Pullman  end 
diaphragms  to  give  a  so  called  "solid  train." 

The  car  draft  gear  and  buifiug  device  are  of  standard 
steam-road  type  and  have  a  capacity  of  175,000  lb.  The 
two  motors  are  mounted  on  one  truck,  leaving  the  other 
an  idler  or  trailer,  for  which  smaller  wheels  and  simpli- 
fied construction  are  employed.  The  truck  frame  is 
made  up  of  steel  channels,  angles,  plates,  and  pressed 
shape.s.  with  a  few  steel  castings  such  as  the  journiil  pe- 
destals and  gussets. 

On  account  of  the  high  speeds  and  quick  stops,  a  de- 
parture from  the  usual  railway  brake  arrangements  is 
seen.  On  the  motor  truck  each  wheel  has  two  brake 
shoes  after  the  style  of  the  so  called  ••chis])"  brake.  This 
was  needed  to  reduce  to  a  safe  figure  the  energy  dis- 
sipated at  a  single  brake  .shoe.  On  the  trailing  trucks 
the  ordinary  type  of  brake  rigging  is  employed.  Sej)arati' 
cylinders  work  the  brakes  on  cncli  truck  though  a  single 
control  valve  serves  for  both. 

The  entire  system,  including  the  air  equipment, 
had  to  be  designed  for  the  peculiar  demands  of  the  pro- 


directly  on  the  truck  axles,  and  partly  supported  through 
a  nose  suspension  from  a  short  three-leaf  spring  jiocketed 
in  the  truck  transom.  Case-hardened  solid  gears  were 
used  for  the  most  part,  but  on  trial  of  a  few 
flexible  (spring  bearing)  gears  favorable  results  were 
secured.  In  starting  with  the  solid  type,  the  pul- 
sating torque  of  the  single-phase  motors  jiroduci's  con- 
siderable vibration  throughout  the  car,  but  these  vibra- 
tions are  ab.sorbed  by  the  flexible  gears. 

On  each  platform  is  a  small  master  controller  with 
three  running  positions  and  three  accelerating  steps  (for 
inserting  resistance  in  the  motor  circuit).  Acceleration 
of  the  trains  at  faster  than  a  predetermined  rate  is  pre- 
vented bv  an  automatic-current  limit  switch  which  re- 
tards the  successive  step  movements  in  the  unit-switch 
group  until  the  current  for  each  step  drops  to  proper 
value.  The  control  also  includes  an  overspeed  switch 
which  works  the  unit-switch  group  to  reduce  speed  when- 
ever a  predetermined  rate  of  57  miles  per  hour  is  passed. 
This  regulation  is  not  effected  directly,  but  the  switch 
has  (1)  a  current  coil  in  series  with  one  motor,  and  (2) 
a  voltage  coil  connected  across  the  armature  of  the  motor. 
The  two  coils  act  difl'erentially.  When  the  combined  ef- 
fort of  the  current    and   voltage  coils  of  the  relay  cor- 
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poseil  installation.  In  effect  tlu'  standard  form  of  elec- 
tro-imcumatie  control  (see  Ex«im;kkixg  Nkws,  Feb.  29, 
I'.Uti)  was  applied  and  adajited  to  the  valve  mechanism 
and  auxiliary  equipment  developed  for  the  heaviest  steam- 
road  equipment.  It  will  be  recalled  that  in  this  system 
the  service  and  emergency  applications  are  made  truly 
simultaneous  on  all  cars  by  electric  control,  altlicugh 
tiie  old  pneumatic  control  (serial)  is  still  effective  in 
case  of  failure  of  the  electrical  ('(inipnu'iil.  A  .")()-lb.  ser- 
vice application  of  air  is  made  from  70-lb.  brake  pres- 
sure. In  emergencies  the  full  resi'ivoir  ]iressurc  of  90 
lb.  i.s  applied. 

There  is  no  auxiliary  reservoir,  however,  and  the  old 
"triple  valve"  is  replaced  by  a  "control  valve"  serving 
the  same  purposes  in  somewhat  simpler  manner. 

The  arrangement  of  the  brake  rigging  is  diagranunati- 
cally  shown  in  Fig.  19.  All  pulls  are  at  right  angles 
to  lever  members.  Tlie  hand-brake  rod  and  chain  runs 
to  a  drum  on  a  shaft  I'arrying  al.so  a  second  (half-size) 
drum  with  a  chain  connected  to  an  extension  of  the  cyl- 
inder lever. 

The  motors  are  a  single-piinse  series  commiilalor  type 
with  a  one-hour  rating  of  IT.')  hp.  (under  forced  vcnti- 
laliori),  or   II")   lip.  contJMUous.     The  weight    is   in   part 


resiionding  to  a  certain  armature  speed  exceeds  a  delinite 
value,  then  the  unit-switch  group  will  be  manipulated  to 
reduce  the  speed.  The  contactors  of  the  multiple-unit 
grou]i  are  thrown  by  compressed  air  from  the  Itrake  sys- 
tem, but  are  released  by  current  from  n  ;Vi-volt  storage 
battery  floating  on  the  direct-current  circuit  of  a  small 
motor-generator.  A  no-voltnge  relay  opens  the  control 
circuit  of  tlu'  unit  switches  when  line  voltage  conies  off, 
in  case  the  niastcr  controller  is  not  changed  before  line 
voltage  is  restored,  then  the  cun-eiit-limit  switch  con- 
trols the  succession  of  sli'ps  in  the  unit-switch  gnnips 
and  the  rate  of  acceler.ilinn. 

SwiTCIIINd    AVI)    Sl(i\AI,INO    KQL'II'ArKXT 

Aiitomatic  signals  are  ut^nl.  (he  lines  being  dixided  up 
into  sections  about  4000  fl.  long  each,  insulated  from 
each  other  to  permit  the  mils  to  be  used  for  the  signal- 
ing circuit.  I'lolh  iMils  iii'c  used  for  pro])ulsion  and  sig- 
inil  currents,  .-is  in  the  ordiuiii'V  system.  Novel  features 
were  introduceil  into  this  ease  by  the  use  of  "'.'i-cyclc  pro- 
pulsion current. 

Sixty-cycle,  singlc-phnse  current  llcws  into  the  rails 
at  the  center  of  each  Mock  (Fig.  •.'<>).  The  power  re- 
quired  per  block   foi-  Ibis  service  is  some  (t.l    kw-  and   the 
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ctiiTiMit  lliiuinii  ihnnij;!!  tlic  track  rcliiy  is  iilioiil  I  :iiii|i. 
(at  3  volts)  ;,  whuii  a  v.av  or  engine  enters  ii|i(>ii  a  block, 
its  wheels  in  bridging  the  rails  short  c-ircuil  the  track  re- 
lays. These;  relays  normally  hold  closed  a  circuit  keep- 
ing the  signal  arms  locked  in  "clear"  position. 

The  insulating  joints  in  iwth  rails,  at  the  end  of  each 
hlock,  arc  hridged  hy  impedance  bonds  which  are  installed 
in  jiairs  as  scon  in  Fig.  20.  The  arrangement  shown  is 
such  that  the  full  inductive  impedance  o)»))oses  the  flow 
of  the  signaling  current  from  one  rail  to  the  other  and 
only  a  negligiljle  amount  ])asses.  The  l)(iud  as  usual  com- 
prises a  heavy  coil  wound  about  an  iron  core.  The  wind- 
ings are  of  copper  strap  Inning  a  capacity  of  200  amp. 
The  bonds  arc  immersed  in  transformer  oil  he)d  in  cast- 
iron  cases  which  are  set  between  the  ties  so  as  to  be 
level  with  the  top  of  the  track  ballast.  Each  pair  of 
bonds  is  connected  together  at  the  center  of  the  coils  so 
that  the  railway  propulsion  current  enters  from  both 
rtinning  rails  an<l  sets  tip  o])i)os!ng  magnetic  fields  which 
neutralize  each  other,  ])n)vided  the  current  is  equally  dis- 
tributed in  the  rails..  .Vs  the  rail  joints  are  staggered, 
one  leg  of  the  bond  has  to  be  extended  (in  buried  wooden 
conduit)  half  a  length  to  llie  nearest  joint  in  the  op- 
posite rail. 

A  single  track-su]iply  transformer  could  be  placed  at 
one  end  of  the  block  with  a  relay  at  the  other,  but  wheels 
standing  long  at  the  feeding  end  would  cause  an  unneces- 
sary waste  of  power.  Also,  the  voltage  l)etween  rails  at 
the  relay  end  of  the  block  might  be  s(j  low  that  entering 
train  wheels  would  not  sufliciently  short  circuit  the  re- 
lay to  hold  the  signal  circuit  at  "danger."  By  center 
feeding  with  end  relays,  the  2000  ft.  of  rail  interposed 
reduces  the  flow  satisfactorily;  there  is  small  chance  of 
wheels  standing  long  in  the  middle  of  a  block:  and  short 
circuiting  of  the  rails  is  more  certain. 

The  track  relay  is  actuated  solely  by  combination  of 
signal  and  railway-propulsion  currents;  it  is  a  vane  type 
acting  much  like  an  induction  wattmeter.  There  is  an 
H-shape  core  with  a  double  aluminum  vane.  mo\ing  in 
the  air  gaps  between  the  arms,  and  pivoted  so  that  it 
ma_Y  oscillate  through  an  angle  of  about  4.5°.  The  vane 
trunnions  carry  an  arm  which  makes  or  breaks  the  de- 
sired connections.  CV>])per  bonds,  acting  as  "shading" 
coils,  inclose  half  of  each  pole-face  area ;  on  account  of 
the  alternating  magnetic  fields,  induced  currents  are  set 
up  in  them  and  the  induced  currents  tend  to  hold  the 
fLux  in  the  shaded  part  of  the  face.  As  a  result,  the 
relative  intensity  of  flux  is  continually  shifting  be- 
tween shaded  and  ttnshaded  parts;  this  gives  the  effect  of 
of  progressively  shifting  field  which  would  draw  the  vane 
arms  after  it.  On  one  pair  of  arms,  the  pole  faces  are 
enlarged  and  a  copper  baud  encircles  the  ]iole,  in  addi- 
tion to  the  half-pole-face  band,  and  cuts  down  the  flux 
of  this  arm  below  that  in  the  tmdaniped  arms.  The  pull 
set  up  by  signal  current  (fiO  cycles)  alone  is  actually  less 
here  than  that  at  the  other  end;  if  signal  current  alone 
jiassed  through  the  relay,  the  leg  of  the  aluminum  vane 
between  the  small  ])ole  faces  would  be  raised  tip.  The 
choking  is  less  effective  on  25  cycles  than  on  60  cycles 
so  that  with  propulsion  current  (25  cycles)  flowing  the 
difference  between  the  pull  on  the  vane  in  the  two  gaps 
would  be  less;  the  enlarged  pole  faces  produce  a  greater 
elfective  pull  than  the  smaller  ones,  so  that  the  other 
side  of  the  vane  is  pulled  up  when  railway  current  alone 
is  passing.     When  the  relay  is  in  normal  operation,  with 


.-igiiMl  cun-i'iil  IJowing  IhroMgh  it,  it  will  slaiiil  al.-o  from 
■  >  to  1.'  iiMi|i.  of  i-ailway  jiropulsion  current  su])erimposed 
before  it  will  change  (si^nding  signals  to  "danger").  This 
coMdiii(jn  would  arise  only  from  a  broken  rail  or  open 
bonil,  in  the  track,  when  setting  adverse  signals  is  liighly 
desirable.  Heyond  the  relay  there  is  less  novelty  seen  in 
the  signal  equipment,  except  perhaps  in  the  use  of  sus- 
pended center-pivoted  two-position  semaphore  arms  in- 
stead of  the  more  familiar  sujiported  or  nnist  type. 

\\hcre  one  siginil  has  both  home-  and  distant-indi- 
cation arms  a  single  motor  moves  either,  in  response  to 
the  ])roper  imjndses  of  the  respective  relays,  as  shown 
in  Fig.  20.  This  design  of  semaphore  has  been  widely 
used  iiy  the  makers  and  is  therefore  but  bric^fly  descrdjed 
here. 

Each  semaphoie  has.  in  its  base  frame,  one  motor  ami 
an  intermeiliate  arrangeineiit   of  ap|)aratus  to  control  the 
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end  with  ZScycle  current    -Copper  shading  coils  enclosing 
half  of  the  pole  faces 
DETAIL  X 
(Frequency  Track   Relay)  t-o  .<.«» 

Fig.  20.  Dia(;i;am  of  Tiiack  and  SiciXAL  CiiJCtiT.  Xi^w 
York.   Westchksthk   &   Boston'  Ry. 

position  of  the  signal  arm  (which  apparatus,  in  the  de- 
velopment of  the  art  of  signaling,  has  universally  come 
to  be  called  the  "slot  mechanism"  or  "slot").  The  motor 
drives  a  shaft  carrying  two  endless  chains,  each  carry- 
ing a  pair  of  trunnions.  The  chains  travel  always  in 
the  same  direction  whenever  the  motor  turns.  The  chain 
trunnion  for  either  arm  lifts  a  forked  locked-toggle  arm 
(the  "slot  arm")  and  through  this  a  push  rod  which 
brings  the  semaphore  arms  to  clear  position.  The  slot 
arm  is  caught  in  this  position  by  a  hook  latch ;  when  the 
signal-current  is  withdrawn,  the  electromagnetic  lock  of 
the  slot-arm  toggle  fails,  the  arm  collap.ses  and  drops 
off  from  the  latch  hook,  then  the  push  rod  and  counter- 
weight drop,  bringing  the  arm  to  danger  position. 

The  motors  are  a  simple  single-phase  induction  type 
starting  automatically  from  any  position  and  making  a 
complete  signal  movement  in  four  seconds. 
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As  perhaps  most  of  the  signals  on  the  Westchester  line 
are  suspended  from  the  overhead  bridges  the  above  ar- 
rangement has  to  be  changed — the  long  rod  then  reach- 
ing down  from  the  slot  instead  of  up  to  move  the  sema- 
phore arm.  In  the  subway  section  already  noted  the 
mast-tv-pe  is  tised  deprived  of  its  arm  and  gives  only  the 
lamp  indications. 

The  following  cycle  of  operations  begins  after  a  train 
has  passed  out  of  a  block  (Fig.  20).  Current  flows 
through  the  relay  to  close  the  home-slot  circuit  and  the 
slot  magnet,  acting  as  a  relay,  also  closes  the  signal-motor 
circuit.  The  motor  then  raises  the  semaphore  arm  to 
clear  position  when  the  slot  arm  is  latched  there  and 
the  motor  circuit  opened  automatically.  The  distant 
blade  remains  at  "caution"  until  the  train  leaves  the 
block  ahead,  when  the  home  l)lado  for  that  block  then 
(in  clearing)  closes  the  distant  slot  circuit  of  the  first 
signal  so  th.at  the  slot  magnet  (acting  as  a  relay)  starts 
tile  motor  again  to  raise  the  distant  arm.  When  this 
arm  is  raised  and  latched,  the  motor  circuit  is  inter- 
rupted. It  is  seen  that  now  both  arms  of  the  first  sig- 
nal mentioned  are  held  clear  by  current  through  the  track 
relays  and  slot  magnets;  when  a  train  enters  the  block, 
lioth  semaphore  arms  go  to  danger  by  loss  of  current 
tiirough  tlie  track  relays. 

There  are  a  few  dwarf  signals  which  are  used  fur  slow- 
speed  train  movement  of  reverse  (from  normal  direction) 
traffic.  These  are  a  .solenoid  type,  operated  by  direct  cur- 
rent at  110  volts  and  controjh'd  by  an  alternating-cur- 
rent relay  (which  replaces  the  slot  magnets  on  the  sig- 
nals described). 

Power  for  the  signal  and  track  circuits  described  is 
o])tained  from  the  main  feeders  which  aiv  carried  along 
the  right-of-way.  A  three-pha.se  induction  motor  drives 
a  45-kw.  single-phase  generator  to  get  the  desired  GO 
cycles,  to  remove  the  ])eak  of  loads  and  to  provide  ser- 
vice when  voltage  may  be  off  the  signal-current  feeders. 
.\  70-hp.  direct-current  motor  is  connected  to  the  same 
.<haft  and  floats  on  a  400-amp.-hr.  storage  battery.  Whei; 
the  three-phase  power  on  the  induction  motdi'  is  iiitcr- 
rn])ted  the  direct-current  machine  acts  as  a  mcitur  draw- 
ing energy  from  the  storage  battery.  When  tlircc-phasc 
current  is  uninterrupted,  the  cdiiditidns  arc  I'cvciscd  ami 
the  battery  is  recJiarged. 

All-electric  (direct-current)  interlocking  is  used  for 
the  operation  of  the  main-line  track  switches,  there  being 
seven  interlocking  ))lants.  Tiie  most  troublesome  point 
in  the  train  dispatching  and  routing  is  for  the  cross- 
overs at  the  junction  of  the  While  Plains  and  New  ilo- 
chelle  branches  in  lit.  N'lrnoii.  It  will  be  recalled  from 
the  previous  article  that  the  time  tables  are  made  up 
with  the  junction  station  here  as  a  starting  point,  a  local 
on  one  line  meeting  there  with  an  express  from  the 
other  but  having  to  wait  for  the  latter  to  clear  the  cross- 
over and  then  to  catch  u|)  with  it  on  a  parallel  track. 

As  is  usual,  once  a  route  has  been  indicated  to  an 
a|)[)roaching  train  it  cannot  be  changed  for  an  interval  of 
114  nn'ii.,  except  in  emergency  when  the  switch  release 
can  be  thrown  so  that  the  lever  man  can  change  the 
route,  but  breaking  of  the  .«eals  is  necessary  and  requires 
an  explanation  to  the  signal  engineer.  Switches  are  un- 
locked an  soon  as  a  train  passes. 

Above  each  interlockintr  machine  is  a  track  model  of 
the  Hection  governed  by  the  ina<-liiiu',  and  for  two  blocks 
beyond    (he    first    home   signal.      r>;nnp    indicators   show 


then  when  the  various  signals  may  be  cleared  and  when 
the  switch  locks  are  released,  so  that  there  is  ample  warn- 
ing of  routes  which  may  be  set  up  for  approaching  trains. 
The  smaller  of  the  interlocking  plants  do  not  have  a  man 
constantly  in  attendance  and  are  arranged  automatically 
to  pass  through  trains. 

In  the  interlocking  equipment,  only  four  wires  run 
between  the  machine  lever  and  the  track  switch  (besides 
the  direct-current  supply  mains).  The  track  switches 
are  motor  dri\en  (through  a  friction  clutch  and  reduc- 
tion gearing)  with  a  liorizontal  drum  operating  the 
points.  The  motor  armatures  are  connected  permanently 
across  the  direct-current  supply  mains  with  current-lim- 
iting resistance  and  move  the  switches  when  current  is 
sent  through  the  field,  the  movement  being  controlled 
by  direction  of  the  field  current.  This  is  rather  too  heavy 
current  to  handle  directly  from  the  interlocking  towers 
so  an  intermediate  controller  is  set  on  a  concrete  founda- 
tion beside  the  switch  (inclosed  in  a  weatherproof  case). 
This  is  itself  a  small  motor  with  the  armature  perman- 
ently on  the  supply  line  and  two  field  wires  running  to 
the  machine  lever.  There  are  additional  contacts  on  the 
controller  to  cause  both  ends  of  a  crossover  to  move  si- 
multaneously. Two  wires  noted  run  from  an  indicating 
circuit  to  the  indicator  and  lever  lock  on  the  machine. 
In  the  circuit  controlled  by  the  signal  lever  is  a  safety 
relay  which  can  be  energized  only  when  the  position  of 
switch  and  lever  con-esjiond.  Continuous  current  for 
operating  switches  and  interlockingsis  furnished  at  each 
signal  house  by  a  small  motor-generator  set  floating  on 
a  storage  battery  and  receiving  power  from  the  signal 
feeders. 

A  very  conijilete  telephone  system  interconnects  dis- 
patchers, signal  houses,  and  stations.  The  several  cir- 
cuits are  assigned  to  various  services  and  so  connected 
that  all  important  points  can  ]ilng  into  at  least  two  of 
I  hem.  The  most  important  ])oints  can  ]ilug  into  any  one 
of  tivc  dilferent  circuits,  so  that  delays  from  broken  wires 
are  made  remote. 

One  wire  connects  all  signal  houses  on  the  four-track 
line  and  the  New  Hoclielle  branch.  A  second  line  con- 
nects all  the  interlocking  towers  on  the  four-track  section. 
and  the  White  Plains  branch.  These  two  wires  are  for 
train  control  and  may  be  handled  together  by  one  dis- 
patcher, or  separately  by  two  disiiatclicrs.  A  general- 
service  wire  connects  all  stations  on  the  four-track  sec- 
tion and  the  New  Kochellc  lii-anch,  nml  ;i  second  one  con- 
nects all  stations  on  the  While  I'hiins  branch  and  the 
e.xpi'css  stations  of  the  I'our-ti'ack  section.  There  is  a 
wire  for  distance  woi-k  between  s\icli  |)oints  as  signal 
houses,  express  stations,  ainl  terminals.  There  is  also 
a  local-.service  line  between  all  the  signal  boxes  by  which 
the  signalmen  can  iiilci'commnnicate  without  using  a 
train  wire.  Finally  (here  are  duplicate  wires  all  over  the 
road  to  be  snbstituted  (piickly  for  defective  lines. 

lihlui'li\e  ell'ecfs  have  not  been  serious.  In  addition  to 
having  the  cables  iinderirround  the  lead  sbcalhs  are  fre- 
quently grounded.  There  are  static  dischargers  at  each 
station  and  if  all  this  )u-oves  insufficient,  one  pair  of  wires 
has  been  left  to  be  connected  lo  special  transformers  on 
the  ))ower  lines  to  inlrndiice  (liU'ei-ent  iai  currents  in  each 
cable  opjiosirifj  the  disturbing  im])u1s(>s. 

Construct  ion  is  under  E.  J.  Tjangford  as  chief  engineer. 
Operation  is  ilirecled  bv  I*.  W.  .1.  Smith,  snperintendeilt 
of   operation-.    !•'.    /ogbaiim    i.s   engineer   ol'    nniiiitenaiice. 


Jiiiip  la.  1913 
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The  (iMTlicail  ( iiiisti-u((  iiiii  work  was  uiulcr  llic  siip- 
i'i'\isi()ii  (>r  ]'].  11.  Miilcnry,  vicc-prt'sidciil,  ami  \\  . 
(S.  ilurray,  I'Icct  I'iral  cii.uiiict'r  of  tliu  New  ^'m-k'. 
Now  Haven  &  Ilartlonl  IMi..  uilli  i*.  .1.  i\rariiy,  itw^i- 
iieiT  ill  diargv  for  thr  N.  V.,  \V.  \-  1!.  \l\.  The  roll- 
ing stock  and  slio])s  were  designed  liy  tlic  linn  ol'  !>.  H. 
Stillweil  as  consultiiiir  engineers. 


A  Boiler-Efficiency  Indicator 

One  ol'  the  difficulties  in  insuring;  efficiency  and  econ- 
omy of  opei'alidii  ill  iai'tie  lioilcr  plants  is  that  of  main- 
taining full  lioilcr  clliiiciuy.  I"'aihii-c  in  this  respect  may 
result  ill  excessi\e  fuel  consumption,  a  high  degree  of 
smoke,  and  irregular  steam  pi-essurc.  To  maintain  this 
efficiency  it  is  necessary  to  keep  the  tireman  infoinicd 
as  to  the  varying  conditions,  so  that  he  may  regulate  liis 
tiring  accordingly.  While  CO^,  recorders  ami  .steam-flow 
meters  are  valuahle  adjuncts  for  the  operating  engineer, 
they  are  expensive  instruments  and  arc  not  easily  under- 
stood by  the  fireman.  A  dexicc  now  hcing  introduced 
indicates  the  conditions  at  each  furnace  in  a  graphic 
manner,  for  the  guidance  of  the  fireman.  This  device, 
shown  in  the  cut,  fulfills  the  purposes  of  the  t'll.  recorder. 


ncTl  cations 


A   Boilkk-Effriexl'Y   Metei; 

Characteristic    Indications 
Normal   operation  of   boiler. 

Too   much  air.   fuel   bed    too   thin,   or  holes   in   fire. 
Too   little   air,    fuel    bed    too    thick,    or    fire    choked    with 


the  ,steam-tlo\v  meter  and  the  draft  gage.  Tr  may  be 
fitted  with  an  autographic  recording  attachment. 

The  operation  is  based  upon  the  I'clation  of  draft  con- 
ditions to  the  efficiency  of  the  boiler.  The  CO.  content 
of  the  products  of  combustion  is  a  good  indication  of  the 
efficiency  of  combustion,  but  it  gi\es  no  indication  of  the 
capacity  developed  by  the  l^oiler.  The  draft  conditions, 
however,  afford  a  direct  indication  of  both  efficiency  and 
capacity.  When  a  boiler  is  working  at  its  normal  capac- 
ity, a  decrease  in  the  normal  draft  resistance  at  the  grate 
(due  to  a  thin  fire  or  to  holes  in  the  fire)  will  result  in 
an  increase  in  the  drop  of  draft  i)ressnre  through  the 
boiler,  and  a  consequent  reduction  in  efficiency  due  to 
the  excess  supply  of  air.  On  the  other  hand,  an  increase 
in  the  normal  resistance  at  the  grate  (<liie  to  heavy  fir- 
ing or  failure  to  clean  the' grates)  will  result  in  a  decrease 
in  the  drop  of  draft  pressure  through  the  boiler,  and  a 
consequent  reduction  in  the  capacity  or  rate  of  steammg. 
It  results  also  in  loss  of  furnace  efficiency  due  to  im- 
perfect combustion. 

The  device  mentioned  above  shows  {wo  things  simul- 
taneouslv  in   relation   to  the  above  conditions:      (1)    the 


dral'l  or  air  |ii-essiire  in  llie  furnace;  (2)  the  drop  in 
draft  pressure  llirough  llie  boiler,  or  between  the  fur- 
nace and  llie  dainper  in  the  smoke  flue.  It  cousi.sts  es- 
sentially of  a  pair  of  draft  gages,  the  indicating  portion 
being  a  pair  of  imlined  tubes  ill  which  tile  inovemeiits 
of  a  body  of  oil  (eolored  for  convenience)  show  the  var- 
iations in  draft.  TIk!  construction  is  shown  in  the  ac- 
companying cut,  and  this  part  of  the  device  is  mounted 
in  a  convenient  position  in  the  boiler  room. 

The  lower  gage  tube  A  has  a  %-in.  pipe  connection  li 
(o  the  interior  of  the  furnace,  just  above  the  fire  level. 
while  llie  pipe  (!,  from  its  upper  end,  is  open  to  tlie  at- 
inos|iliere.  Thus  the  gage  A  gives  a  direct  reading  of  the 
dral'l  or  air  picssure  in  the  furnace,  and  shows  varia- 
lions  in  pressure  due  to  heavy,  light  or  dirty  fire.  The 
upper  gage  tube  I)  is  in  a  closed  loop;  its  lower  end 
is  connci-ted  to  a  i)i])e  J'J  leading  to  a  point  just  inside 
the  damper  at  the  smoke  flue  or  uptake.  Its  upper  end 
is  connected  by  a  pipe  F  with  the  furnace  tube  B  of  the 
other  gage.  Thus  the  gage  D  is  influenced  by  the  pres- 
sure at  the  furnace  and  at  the  damper,  and  becomes  a 
dilfereiitial  gage  showing  the  drop  in  draft  pressure  be- 
tween these  points.  A  high  reading  on  this  gage  indi- 
cates an  excessive  dro]),  meaning  an  excess  of  air,  while 
a  low  reading  indicates  too  low  a  drop,  whicli  results  from 
an  iiisnllieieiit  supply  of  air.  The  relations  of  the  two 
gages  indicate  the  causes  of  the  defective  conditions, 
some  of  which  are  indicated  on  the  cut. 

The  gages  are  adjusted  for  each  boiler.  While  the 
boiler  is  operating  under  normal  conditions  as  to  steam 
pressure,  load  and  fire,  the  two  lettered  plates  are  shifteil 
to  bring  the  arrows  at  the  positions  indicated  by  the 
colored  fluids  in  the  tubes.  They  are  then  secured  in 
position.  In  firing,  the  aim  is  to  maintain  the  colored 
fluids  in  line  with  the  respective  arrows.  This  device  is 
hcing  introduced  by  W.  A.  Blonck  &  Co.,  Fisher  Building, 
Chicago,  and  is  already  in  use  in  the  boiler  rooms  of 
large  office  buildings  and  power  stations,  while  it  is 
being  useil  also  by  the  U.  8.  Navy  Department. 

Trufflp    Through    the    Amrrlran    and     Canadian     Tanais     at 

.Sault  .Ste.  Marie  for  the  1912  season  is  recorded  as  follows: 
The  total  freight  traffic  of  both  the  American  and  Canadian 
Canals  was  72,472.676  tons  for  the  season  of  1912,  an  In- 
crease of  SG%  over  1911.  All  items  of  freight  show  an  In- 
crease when  compared  with  the  season  of  1911.  except  coal, 
salt,  copper  and  building  stone.  The  total  number  of  pas- 
sengers was  66,877,  a  decrease  of  13.074,  and  the  passages 
through  both  canals  numbered  22.778,  a  gain  of  22%  over 
1911.  Traffic  through  the  American  canal  was  45%  of  the 
total  freight,  .5.')%  of  the  total  net  registered  tonnage,  and 
44%  of  the  total  number  of  passengers  carried.  Through  the 
Canadian  canal  traffic  was  55%  of  the  total  freight.  45%  of 
the  total  registered  tonnage,  and   56%    of  the  passengers  car- 


The  Area  and  Mlleayre  of  Street  Paving  of  various  classes 
in  the  city  of  rhiladelphia  is  given  as  follows  in  the  annual 
report  of  the  Bureau  of  Highways,  of  which  Wm.  H.  Connell 
is  Chief: 

Character                                                              Sq.  yards  Miles 

Granite    block    6.653.532  352.99 

.\sphalt    (Sheet)    6.959,656  472.35 

.\sphalt    (block)    72.532  7.49 

Vitrified  brick    2.376,224  163.63 

Cobble    162,775  14.02 

Rubble 93.182  6.69 

.Slag    block    78.071  8.13 

Cement    and    granolithic 54.242  11.03 

Wood   block    121.505  4.06 

Totals 16.571.719  1.040.39 

Bituminous    macadam    roads 312.104  29.01 

Waterbound  macadam  roads 3.035.429  261.31 

Total    macadam    roads 3.347.533  290.32 

Grand    total    (improved    pavements    and 

macadam  roads)    19.919.252  1.330.71 

Earth  roads    1  "f  "•: 
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Waterman    Avenue    Culvert,   over 
River    des  Peres,  St.  Louis,  Mo. 

By  Ihai;le>  W.  Mautix* 
The  River  des  Peres,  a  natural  draiuage  outlet  for  a 
large  portion  of  the  area  of  the  City  of  St.  Louis,  as  well 
as  a  part  of  St.  Louis  County,  crosses  a  number  of  streets 
in  the  western  portion  of  the  city.  The  rapid  growth  of 
this  section  of  the  city  has  necessitated  the  construc- 
tion of  a  sanitary  sewer  below  the  creek-bed  level  and 
there  is  now  need  of  a  storm-water  sewer  of  sufficient 
capacity  to  care  for  the  rimoff  of  the  drainage  area.  Pre- 
liminary to  this  sewer  construction  and  as  a  step  towant 
the  betterment  of  traffic  conditions  in  this  district  two 
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S«c+ionaI     Plan      of     Ab^merri- 

FiG.   1.    Det.\il.s  of  Arch  Culvkkt  across 

RivKR  Di;s  Pkrks,  Watkrma.v  Avic, 

St.  Lotis,  Mo. 

culverts  have  been  constructed  by  the  City,  one  at  Water- 
man Ave.  and  one  at  Kingsbtiry  Ave.  Both  culverts  arc 
in  general,  of  the  same  design  and  it  is  intended  that  they 
may  later  i)eeome  units  of  the  propo.sed  storm-water 
fecwer.  A  description  of  the  design  and  construction  fea- 
tures of  tiie  Waterman  Ave.  culvert  is  given  below. 

The  structure  (Fig.  1)  consists  essentially  of  a  rein- 
forccd-concrete  arch,  76  ft.  in  length,  with  rubble  ma- 
v*n\vy  end  and  wing  walls,  retaining  the  roadway  embank- 
ment. The  arch  sjiaii  is  :il  ft.  ami  subtends  a  circular 
arc  of  1211°.  The  thickness  of  concrete  at  the  crown  and 
spring  line  is  It  and  17  in.  n's|K'ctivcly.  The  tranverse 
reinforcement  for  the  intrados  and  exfrados  of  the  arch 
l<arrel  consists  of  a  system  of  1-in.-  and  1%-in.  round 
rods  spni-cd,  in  general,  at  H-in.  centers.  Near  the  spring 
line  tile  intrados  face  is  further  reinforced  with  a  .sys- 
tem of  1-in.  bars,  making  the  spacing  of  bars  in  that 
region  -1-in.  centers.  This  reinforcement  extends  'ly.^  ft. 
below  the  spring  line  itil'i  n  trapezoidal-sectioned  skew- 


back  which  is  cast  as  an  integral  part  of  the  arch  and 
designed  to  act  somewhat  in  the  nature  of  a  beam  in 
transferring  the  arch-ring  thrust  and  moment  into  the 
buttresses  of  the  abutments.  Each  skewback  is  rein- 
forced longitudinally  with  four  l^s-in.  bars  which  to- 
gether with  a  system  of  %-iu.  bars,  .spaced  from  4  to 
414-ft.  centers,  in  each  face  of  the  arch  constitute  the 
longitudinal  reinforcement  of  the  arch  barrel. 

The  buttresses  are  the  primary  structural  elements  of 
the  abutments.  They  are  30  in.  wide,  spaced  10  ft.  6  in. 
centers  and  extend  to  bedrock,  which  is  at  a  depth  of 
8^  ft.  below  the  creek  bed  or  about  17  ft.  below  the 
spring  line  of  the  arch  barrel.  The  face  plane  of  the  but- 
tresses is  vertical  while  the  back  is  made  tangential  to 
the  extrados  of  the  arch  at  the  spring  line.  The  front 
and  back  faces  of  the  buttresses  are  reinforced  with  fi^- 
in.  bars.  All  of  these  bars  extend  upward  from  30  to 
40  in.  above  the  longitudinal  construction  joint  between 
the  abutments  and  the  arch-barrel  skewback.  Horizon- 
tal diaphragms  14  in.  thick  extend  between  buttresses 
at  about  the  elevation  of  the  creek  bed.  Above  and 
below  the  horizontal  diaphragms  11-  and  20-in.  face  walls 
divide  the  abutment  structure  into  a  system  of  cells. 

The  horizontal  diaphragms  are  reinforced,  in  the  bot- 
tom face,  by  a  system  of  1-in.  longitudinal  bars  with 
%-in.  bars  transversely.  They  are  designed  to  assist,  by 
transferring  the  "-eight  of  their  superimposed  embank- 
nieut  to  the  buttresses,  in  limiting  the  range  of  applica- 
tion of  the  force  resultants  to  the  mid  one-third  of  the 
rock-bearing  area  of  tlie  buttresses. 

The  end  and  wing  walls  are  of  rubble  masonry,  roughly 
coursed,  with  concrete  copings  ( Fig.  'I ) .  The  height  of 
end  walls  is  two  feet  above  the  arch  crown.  They  were 
designed  to  retain,  at  a  1  on  114  slope,  an  embankment 
of  51/^-ft.  height  over  the  arch  crown  and  46-ft.  width. 
Adjacent  to  the  abutments  the  end  walls  extend  to  the 
elevation  of  the  horizontal   diaphragm   but  are   stepped 
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IKainnK   and   street   surfacr   yt-t    tn   In-    placi-d] 

ii|i  the  creek  embankments.  The  wing  walls  are  l)vii]t  to 
retain  the  run-around  ciiiliniikinent  slope  from  the  end 
walls  and  were  carrieil  in  ;,  ilrplh  (if  l'<,ur  feet  below  the 
creek  bed.    It  is  intended  to  protcil  Ihem  with  rip-rap. 

The  backs  of  the  arch  barrel  and  walls  were  painted 
with  asphalt.  Weej)  holes,  ;i  in.  in  diameter,  through  the 
face-wall  concrete  at  each  liay  of  the  cellular  abutments 
provide  outlets  for  seepage.  .\l  these  ixdnts  clay  back- 
filling was  rannned  to  such  slope  and  stones  piled  as  to 
f:e  ilitfite  draiiia>re. 
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In  iuldilioii  lo  the  baiklill  lu;nlm^-,  llir  iii-ili  slnirturc 
was  (k'sigiiod  for  a  liw-  loiul  dI'  KKI  Ih.  jht  stj.l't.  of  road- 
way surfaco,  which  togetht-r  witli  the  inHiioiux'  of  distor- 
tions in  tile  slruuturo  rcsuitin-jr  from  a  considered  nomi- 
nal ehiingo  of  temperature  of  20°  F.,  either  way,  in  tlic 
iireh-ring  eonrrete.  ilexelo)!  liLTureil  maximum  stresses  of 
8(tO  lb.  eoniiu-ession  per  s(|.in.  in  tlie  concrete  and  8000 
]b.  tension  per  si|.in.  in  the  steel  reinforcement.  Tiiese 
maximum  stres.-;es  obtain  at  the  junction  of  the  arch 
barrel  and  buttresses.  In  the  horizontal  diaphragms 
and  face  walls,  howexer,  simple  beam  action  was  assumed 
and  the  unit  stress  in  the  strcl   figunMJ  at    IS, (10(1  lb.  per 

S(|.ill. 

The  construction  I'calui'cs  arc  nut  of  special  interest. 
Excavation  was.  m  gcnei'al.  executed  by  hand.  The  con- 
crete was  machine  mixed  at  a  plant  situated  at  the  top 
of  the  creek  bank  and  was  conveyed  to  the  abutment 
forms  through  chutes  and  to  the  arch  forms  in  end-dump 
hand  carts.  The  arch-barrel  forms  consisted  of  a  2-in. 
dressed  aud  matched  longitudinal  sheathing  supported 
by  trusses  of  30-ft.  span  spaced  at  4-ft.  centers  transverse- 
ly which,  in  turn,  were  supported  by  posts  extending  to 
rock.  These  posts,  in  i)lace.  were  also  used  as  studying 
for  the  abutment  face  wall  forms.  Forms  for  the  ex- 
trados  of  the  arch  were  constructed  in  "two-man"  sized 
units  and  placed  as  the  arch-barrel  concrete  progressed. 

The  nmterial  and  proportions,  by  volume  used  in  the 
concrete  mixture  were:  One  ]>art  "city  tested"  portlaud 
cement;  two  parts  sand  and  four  parts  washed  gravel 
graded  in  size  from  1/2  to  IV2  ill-  Tests  indicated  an 
average  percentage  of  voids  in  the  gravel  of  41%.  Plain, 
round  bars  rerolled  from  rail  steel  were  used  for  all  re- 
inforcement. 

The  abutments  were  constructed  as  single  units  w])  to 
the  skewback  bearing.  The  arch  barrel  was  poured  in 
three  sections.  For  each  section  the  concrete  was  brought 
up  simultaneously  from  each  side  and  completed  in  one 
continuous  run  of  the  mixer. 

The  quantities  and  unit  prices  bid  by  the  contractor 
for  constructing  the  reinforced-concrete  abutments  and 
arch  barrel  and  the  masmiry  end  and  wing  walls  are  as 
follows : 

Item  Quantity  l^nit  price 

Exravntion IS.IOO  cu.ft.  $0.07 

Concrete 11,300  cu.ft.  $0.34 

Rubble  maaonrv S.050  cu.ft.  $0 .  20 

Steel  reinforcement (i.-j.SOO  lb.  $0.0325 

This  makes  the  cost  per  lineal  foot  of  culvert,  without 
the  masonry  walls,  approximately  $93  and  the  total  cost 
of  the  structure  complete,  sa\e  the  embankment  and 
surface  improvements,  approximately  $8650. 

Clay  from  excavations  for  neighboring  buildings  and 
ashes,  hauled  by  the  city,  were  used  as  backfilling.  The 
maintenance  of  the  dump  only  is  chargable  to  the  im- 
jirovement  and  for  that  3500  cu.yd.  of  filling  required 
amounted  to  approximately  $750. 

During  the  construction  the  weather  was  unusually 
favorable  and  it  is  believed  that  the  contractor  made  a 
fair  profit  on  this  culvert.  Regarding  the  Kingsbury 
Ave.  culvert,  which  was  later  also  constructed  under  the 
one  contract,  the  same  can  not  be  said. 

The  tribtttary  drainage  area  of  Eiver  des  Peres,  above 
these  culverts,  is  approximately  10,500  acres,  most  of 
which  lies  in  imdeveloped  districts.  Its  flood  carrying 
capacity  was  put  to  test  liy  a  rainfall  of  3.(5  in.  on  Mar. 
25   last,   which   had   been   preceded   by   rainfalls  of   0.73 


ami  o.li.S  in.  on  the  v3d  and  '.'itli  rc.N))ectively.  The  max- 
imum rates  of  fall  in  inches  per  hour  were,  for  a  I'l-niiii. 
and  1-lir.  ])eriod,  respectively  l.tt  and  <).().S.  At  Water- 
man Ave.  the  flood  water  level  rose  to  a  point  a  few  inches 
above  the  s])iiig  line  of  the  culvert  arch  barrel.  While 
the  intensity  of  this  storm  was  not  more  than,  say,  <iO% 
of  a  probable  maximum,  it  was  as  intense  as  storms  to 
l)e  expected  with  any  frequence. 

L.  II.  Howen,  is  Hridge  Knginecr  for  the  City.  Ili-man 
Construction  Co.  was  the  contractor.  The  writer  de- 
signed the  structures  and  had  charge,  in  the  field,  of  the 
construction  at  Waterman  Ave.  L.  B.  Vella  whs  in 
iliai'gc.  in  the  held,  at   Kingsbury  Ave. 


A   Dmftsnian's  Details 


Hy 


T,    .V 


Oh    what    a    life 
Thf  draftsman   leads. 

In    this    old    world    today; 
He  draws   his   plans. 

He   draws    his   breath. 
He  draws  also  his  pay. 

His    weary    hours 
Are    long-drawn    out. 

While   waiting   for   a   "raise"; 
His  wrinkled   brow 

Is  drawn  down  more. 
No   increase    meets   his   gaze. 

He   fills   his   pen. 
Then    draws    a    line. 

And  mutters  "Things  ain't   square 
I    think    I'll   chuck 

This    bloomin'   job 
For  one  with  more  fresh  air. 

I  glue  my  nose 
Down    to    my   board 

The   bloomin'   live-long  day; 
The  bloomin'  boss 

Is    standing    near. 
To  see  I  earn  my  pay! 

The  boss,  he  thinks 
1   ought    to   know 

All    things   from    A    to   Z, 
And  still  be  glad 

To   work    for    him 
At    what    he   now   pays   me. 

This   drafting  life 
Is  'on   the  Fritz,' 

It   surely   makes   me   'sore!!'" 
He   "beats   it"    home 

But    in    the    morn' 
He  comes  right  back  for  more. 


.V  Liquid  Uiieostat  for  large  alternating-current  motors 
has  recently  been  developed  by  the  Westinghouse  Electric  & 
Manufacturing  Co.,  to  supply  the  demand  brought  by  the  use 
of  large  slip-ring  motors  driving  mine  hoists,  winding  gears, 
rolling  mills,  etc.  Such  a  rheostat  provides  an  infinite  num- 
ber of  speed  steps  between  limits  and  permits  smooth  ac- 
celeration. This  particular  design  comprises  two  compart- 
ments, an  upper  tank  for  immersing  the  electrodes  and  a 
lower  storage  reservoir.  The  small  motor-driven  pump  main- 
tains a  steady  stream  of  liquid,  usually  an  alkaline  solution, 
from  the  lower  reservoir  into  the  upper  tank,  the  latter  dis- 
charging its  contents  back  into  the  former  over  a  weir,  which 
takes  the  form  of  a  tube  that  can  be  raised  or  lowered 
through  the  floor  of  the  electrode  tank.  By  raising  or  lower- 
ing the  weir  the  height  of  liquid  in  the  electrode  tank  is 
varied  and  resistance  between  electrodes  changed  as  desired. 
The  operating  lever  of  the  rheostat  controls  both  the  weir 
and  a  master  switch,  which  opens  and  closes  the  primary  cir- 
cuit of  the  motor.  -\  valve  in  the  intake  pipe  of  the  electrode 
tanks  regulates  the  rate  at  which  the  liquid  can  be  pumped 
in.  so  that  no  matter  how  quickly  the  operating  arm  is  thrown 
over  the  liquid  can  rise  in  the  tank  only  at  a  definite  rate, 
thus  fixing  the  rate  of  acceleration.  Cooling  coils  for  circu- 
lation of  water,  are  introduced  in  the  lower  reservoir  to  pre- 
vent overheating  and  rapid  evaporation.  The  capacities  so 
far  designed  are  from  400  to  1500  hp.  of  controlled  motor. 
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Veil.  no.  Xo.  2-1 


The  Morena   Rock-Fill  Dam,  California 


M'-VCP>7>' — The  Morena  rocl-fiU  dam  esiends  150  ft. 
above  the  natural  bed  of  Cottonwood  Creek  and  has  a 
concrete  toe  wall  on  the  upstream  side  u-hich  goes  down 
11^  ft.  beloa-  the  stream  bed.  The  whole  structure,  in- 
cluding a  3-ft.  concrete  coping-wall,  is  265  ft.  high.  The 
rock-  in  the  upstream  portion  of  the  dam  proper  v:as 
laid  by  hand  and  by  derrick,  and  was  faced  with  rubble 
masonry  in  cement  for  watertight ness,  ercepi  that  for  the 
lower  SO  ft.  the  same  end  was  achieved  by  an  extension 
upwards  of  the  112-ft.  concrete  wall  already  mentioned. 
Above  this  concrete  toe  wall  reinforced-concrete  slabs  ex- 
tend 12  ft.  or  to  Elev.  Jt2  above  the  stream  bed.  The 
iipper  portion  of  the  wet  slope  is  also  protected  by  a  layer 
of  reinforced  concrete.  The  dam  is  .50J  //.  long  on  tup. 
300  ft.  tliicL-  or  wide  at  the  hasp  and  JO  ft.  wide  al  the 


Co.  for  a  numbur  of  years  (now  city  engineer  of  San 
Francisco),  a  set  of  blueprints  and  a  number  of  fine 
photographs  of  the  Morena  Dam,  which  we  reproduce 
herewith.  The  text  of  this  article  is  based  upon  or  quoted 
from  a  paper  by  Mr.  O'Shaughnessy  entitled  "Construc- 
tion of  the  Morena  Eock-Fill  Dam,  San  Diego  County, 
California,"  presented  at  the  meeting  of  the  American 
Society  of  Civil  Engineers,  Dec.  20,  1911,  and  reprinted 
from  the  Transactions  of  that  Society,  Vol,  LXXV,  pp. 
27  et.  seq.  (1912).  In  closing  (by  letter)  the  discussioji 
on  his  paper  Mr.  O'Shaughnessy  gave  some  additional 
information,  parts  of  which  we  incorporate,  in  brackets, 
in  their  natural  position  in  Mr.  O'Shaughne.'^sy's  origi- 
nal paper. 

Before  taking  up  ilr.   O'Shaughnessy's  description  of 


Fk;.  1.  Gknki.'ai,  Vikw  oi-  ^Mokkxa  KocK-Fn.i.  Dam,  Sax  Diixio  CorxTY,  Calif..  Looking  Xohtiiwest 


lop.  It  contains  .J00,000  cu.yd.  of  material  and  (n.-'/ 
■fl .100.000.  including  a  circular  concrete  tower  l').'i.-'>  ft. 
high,  nilh  oiillel.s  al  various  levels. 

The  Morena  Dam  is  one  of  four  (a  fifth  is  projected) 
built  by  the  Soutliern  California  Mountain  Water  Co.  to 
su|)[ily  San  Diego  and  Coroiiado  with  water 
for  iiiunicipHi  puri)oses.  Eventually  water  will  al.-^o 
be  furnished  for  irrigation.  The  firs!  dam  (the 
Lower  Otay)  wa.s  begun  in  1S.S7.  The  Morena  Dam 
was  put  under  i-onstnu-tion  in  1H!»().  but  work  was  sus- 
pended  in    \HUH  as  Mated    further  on.* 

We  have  received  from  M.  M.  O'Shaughnessv,  diief 
engineer  of   the    SoiitluTn    California    Mmnitaiu    Water 

•For  ditallctl  diRrrlptlonn  nt  thi'  woikii  of  thlH  rompany 
«<-<•  "Th.'  Flv.-  IfiiniH  iinil  Woot)  SIhv.-  Conrtiilt  of  the  South- 
ern ('nHfornlH  Moiintiiln  \Vnl«-r  Co.."  u  lonif  fuUv  Uliiiitrati-d 
•  taff  arllrl.-  iiiilihHlii'd  In  .>nr  Imbuc  of  Apr.  7.  1»04;  alHo  mv 
two  UhiHtralird  artlcli'H  tjy  M.  M.  <)'.ShauKhn<-H«v.  puhnBlnd  In 
our  ioliimn«:  <>n<-  dciiMnK  with  Ih.-  Diilzura  Conduit.  Nov. 
2S,  r.iOS;  th<-  oth.-r  dcucrlblnK  a  Mr  blant  at  th<-  Mor<-na  r)am. 
Dec    .10.   l»(i!l 

The  company'H  contrfttt  with  San  DIpro  (AuKuat,  1»0(J) 
caU»  for  a  iiupply  of  7,766.000  gal.  of  wattr  pir  day.  al  4c 
par    KHIU    ifu\. 


the  ilorcnu  l)nin  :i  \'r\v  facls  roganliiig  llic  larger  works 
of  which  llicy  furin  a  ]iart  may  lie  given. 

In  the  vicinity  of  San  Diego  storage  capacity  muat 
be  provided  sufficient  to  supply  water  for  from  5  to  7  suc- 
cessive dry  years.  The  company  already  named  derives 
its  supply  froTn  storage  works  on  Otay  Creek  and  the 
Cottonwood  River,  with  tributary  drainage  areas  of  "350 
s(|.  miles  (if  clean  mountain  watershed  covered  with  wild 
brush." 

The  Cottonwood  drainage  area  alone  has  an  area  of 
2.")ii  s<i.  miles,  ranging  in  altitude  from  1500  to  6000 
ft.  and  averaging  about  ;5()(K).  T?ainfall  records  were 
not  begun  in  this  drainage  area  until  1906.  At  the  Bar- 
rett dam-site  (Elev.  1700)  the  rainfall  has  ranged  from 
29.94  in.  in  1906  to  11.28  in.  in  1910,  while  at  tlie  Mo- 
rena Dam  (Elev.  ;}.300  ft.)  the  figures  for  the  same  years 
were  :!1.7.'i  and  13.91  in.  The  ruimff  from  the  250  miles 
of  drainage  area  above  the  Barrett  dam-site  was  19.5 
billion  gallons  in  1906  and  5.5  in  1910  (only  4.23 
in  1908). 

On  the  Sweetwater  catchment  area,  to  the  north,  the 
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r^'toids  for  the  24  years  1887-8  to  IDlO-ll  showed  n 
rainfall  of  from  4.S6"i)i.  in  1901-2  to  16.19  in.  in  1894-5. 
During  foiir  years  (1899-00  and  1901-3  to  1903-4,  in- 
ciiLsive)  there  \va.s  no  runoff  here. 

At  San  Diego,  the  mean  preii]iitation  for  the  period 
18.50  to  1890  was  9.8fi  in.,  ranging  from  3.02  in.  in  1863 
to  27.-59  in  1884.  On  the  Cottonwood  drainage  area. 
Mr.  O'Shaughnessy  .«tate.«,  a  prociiiitatioii  from  10  to  20 
in.  and  sometimes  30  to  35  in.  liigher  tlian  at  San  Diego 
may  he  ex]ietted. 

to  fill  the  reservoir  f..rnicd  liy  the  Morena  Dam  "to 
tlie  150-ft.  contour."  Mr.  O'Sliaughnes.sy  states,  '"will  rr 
quire  47,970  aore-ft.,  or  2,084,000.000  cn.ft.,  whicli 
would  be  supplied  by  an  average  rainfall  of  3.6  in.  from 
the  watershed.  Fnder  favorable  conditions,  tliis  de]>th  of 
runofE'  would  be  expected  from  an  annual  rainfall  of  24 
in.,  and,  at  times,  may  l)e  the  produd  of  only  15  in. 
precipitation,  depeisding  largely  on  the  dislrilmtion  of 
the  storms,  and  tlie  frequency  with  wliicli  tliey  succeed 
each  other."' 

The  four  dams  of  the  Southern  California  Mountain 
Water  Co.  already  ))uilt  and  the  Barrett  Dam  (projected) 
have  the  following  characteristics: 

C'apa- 

Outlct       Area,  city, 

Hpight,  altitude,  flooded,  billion 

N'amc                                       Type                     ft.            ft.           acres  gal. 

Lower  Otay Rock-fill*                150           400           8G9  13.00 

Upper  Otay .\rclied  concrete          "7          521           164.  1.09 

Chollaa  Heights Earth  and  .-teel  plate        34           385             17  0.09 

Barrett \ot  desiRned            150         1506          93fi  15.00 

Morena Rock-fill                26.-.        2012         137(1  15.00 

We  will  now  proceed  lo  quolc  from  ^Ir.  O'SIuhtjIi- 
ncssy's  jiaper,  as  follows: 

Thf  Morena  Dam  is  10  niiUs  east  of  the  Barrett  Dam  site, 
and  on  one  of  the  streams  which  unite  just  above  IJairett  at 
an  altitude  of  SIDO  ft.  above  sea  level.  It  is  35  miles  in  an 
air  line  southeast  from  San  Dieso,  and  about  7  miles  north 
of  the  Mexican  boundary  line.  The  dam  is  a  rock-fill  struct- 
ure [see  Figs.  1,  5,  6  and  7  for  views  and  Figs.  2  to  4  for  de- 
tails] facing  a  narrow  cafion  and  lying  between  massive 
ffranite  cliffs  whi<  h  tower  100  ft.  high  on  the  brink  of  a  pre- 
cipitous fall  or  cataract  where  the  Cottonwood  stream  takes 
a  plunge  of  1000  ft.  within  a  distance  of  two  miles.  This 
d.im  forms  one  of  a  series  of  five  to  be  constructed  by  the 
companj'. 

The  Morena  cafion  is  filled  throughout  with  enormous 
bouldi-rs,  and.  at  the  site  of  the  dam,  a  narrow  fissure  eroded 
by  the  stream  was  found  to  be  112  ft.  below  the  stream  bed 
at  that  point.  A  wall  of  rubble  concrete,  3G  ft.  thick  at 
the  bottom  and  12  ft.  thick  3n  ft.  above  the  steam  bed,  was 
the  first  construction  work  done  in  1S96.  when  the  project  of 
building   this  dam   was  launched. 

At  that  time  It  was  intended  lo  build  the  water  face  on 
a  slope  of  IS  to  1  (and  "to  put  on  a  water-tlKht  face  of 
asphalt-concrete"]  and  the  downstream  slope  1 U  to  1;  the 
top  width  was  to  be  20  ft.  It  was  also  intended  to  pave  the 
water  slope  of  the  rock-fill  with  an  asphalt  concrete,  which 
was  thought  to  be  durable  and  Impervious.  Work  was  sus- 
pended In  .\prll,  1898,  however,  after  the  toe  wall,  up  to  the 
3il-ft.  contour,  had  bi-en  compb-ted  and  about  120,000  cu.yd. 
of  rock  fill  had  been  placed,  out  of  a  total  of  306,000  cu.yd. 
required  to  complete  the  dam  to  the  prescribed  cross-sec- 
tion. 

On  resuming  construction,  on  May  6,  1909,  It  was  decided 
to  change  the  upper  slope,  from  the  top  of  the  completed  toe 
wall  up  to  the  120-ft.  contour,  to  9  horizontal  to  10  vertical, 
and  make  It,  from  the  120-ft.  contour  to  the  top  of  the  dam — 
150  ft. —  V4  horizontal  to  1  vertical.  It  was  decided  to  alter 
the  character  of  the  work  by  placing  larg.-  masonry  blocks 
of  roughly  dressed  granite,  from  fi  to  10  tons  in  weight,  se- 
lect<d  from  the  rock  piles,  on  thi-  upstream  faic  of  thi'  dam, 
and  have  them  well  bedded  and  set  In  cement  mortar  com- 
posed of  I  part  cement  to  2%  parts  sand,  and  behind  this 
masonry  skin,  about  7  ft.  thick,  to  place  all  the  stone,  by 
hand  and  derrick,  for  a  width  t>f  50  ft.  back  from  the  face. 
In  order  to  provide  consistent  support  for  the  skin.  Illurlng 
construction  numerous  men  were  employed  on  the  fiice  uf 
the  hand  and  di-rrlck-placed  rock  "to  break  off  the  sharp 
edges  of  Hat  stones,  and  chink  In  the  cavities  with  broken 
rock."] 


The  top  of  the  dam  is  16  ft.  wide,  and  is  crowned  with  a 
3-ft.  concrete  coping  to  provide  for  wave  wash.  The  back 
slope  is  1%  horizontal  to  1  vertical,  with  a  berm  of  21  ft. 
at  the  100-ft.  contour  to  provide  for  future  extensions  in  rais- 
ing the  dam.  This  berm  was  practically  created  by  the  al- 
'  teration  of  the  face  slopes,  which  originally  contemplated  a 
flatter  water  slope. 

In  the  original  work,  done  12  years  ago  without  proper 
continuous  technical  supervision,  there  was  a  little  reck- 
lessness in  the  disposition  of  the  materials  in  the  dam,  and  it 
was  necessary,  when  the  work  was  resumed  in  1909,  after  a 
thorough  examination,  to  tear  out  a  large  part  of  the  old  fill 
behind  the  toe  wall,  remove  all  loam  or  other  objectionable 
material,  and  rebuild  with  a  clean,  well  placed  rock-fill. 

At  one  time,  after  seeing  the  nature  of  the  old  construc- 
tion, the  writer  was  almost  committed  to  the  idea  of  letting 
the  old  mass  stand  and,  as  the  additional  rock  was  being 
placed,  hydraulicking  a  granite  surface  soil  from  the  ad- 
joining hills  into  the  interstices  as  the  dam  was  being  raised. 
After  a  thorough  discussion  of  the  matter,  however,  with 
many  brother  engineers,  and  especially  with  George  L.  Dill- 
man,  M.  Am.  Soc.  C.  E.,  who  seemed  to  have  a  clearer  con- 
ception than  any  one  interviewed  as  to  the  requirements  of 
a  rock-fill  dam*,  the  present  method  of  procedure  was  de- 
cided on:  that  is,  to  construct  a  water-tight  skin  for  the  face 
of  the  dam  and  keep  the  rock  fill  absolutely  clear  of  any  soil 
or  silt,  and  thus  provide  free  drainage  for  any  possible  leaks 
which  might  occur  in  the  future,  without  impairing  the  in- 
tegrity of  the  mass  by  washing  out  sand  or  other  solvent 
materials. 

To  obviate  further  any  serious  cracking  of  the  skin  which 
ini.ght  be  caused  by  settlement,  grooves,  3  ft.  square,  and  48 
ft.  c.  to  c,  were  placed  in  the  masoni-y,  and  into  these  con- 
crete has  been  poured  and  brought  to  an  absolutely  smooth 
surface,  the  general  average  plane  of  which  projects  3  in. 
beyond  the   general   face   of  the   masonry. 

In  the  future  it  is  proposed  to  place  rcinforced-concrete 
slabs,  averaging  1  ft.  in  thickness,  on  the,  face  of  the  ma- 
sonry and  attached  to  it  by  %-in.  iron  rods,  4  ft.  c.  to  c. 
These  slabs  will  be  joined  with  %-in.  water-tight  settle- 
ment joints,  poured  with  a  sand  asphalt  along  the  center  line 
of,  and  resting  on,  the  concrete  grooves  previously  mentioned. 
A  slot  1  ft.  wide  and  5  ft.  deep  was  left  in  the  old  toe  wall  [see 
detail,  in  Fig.  2]  into  which  the  reinforced-concrete  facing  has 
alread.v  been  nested  and  constructed  up  to  the  42-ft.  contour,  or 
12  ft.  above  the  old  toe  wall.  The  zero  of  the  dam  levels, 
as  shown  by  the  drawings,  is  the  surface  of  the  original 
stream  bed  before  work  was  begun. 

This  toe  wall  had  a  leakage  of  57.S00  gal.  per  day  in  1898, 
after  it  was  built,  with  a  head  of  water  up  to  the  30-ft. 
contour.  It  will  be  noticed  from  Table  1  that  the  present 
leakage,  under  a  head  of  65  ft.,  is  only  33,604  gal.  per  day. 
[With  this  head,  23  ft.  of  the  masonry  without  concrete  fac- 
ing was  under  water  pressure.  The  diminution  in  leakage 
with  the  increase  in  head  is  attributed  to  the  compression 
of  mud  and  silt  ip  front  of  the  old  toe  wall  of  rubble  concrete, 
built  in  189T-S.  Mr.  O'Shaughnessy  states  that  "in  all  the 
recent  German  masonry  dams  a  layer  of  clay  and  soil  is 
deposited  on  the  water  face  of  the  masonry."]  This  is  now 
measui-ed  at  a  bedrock  outcrop  in  the  canon  below  the  dam 
:uui  abiiut   1(1011   ft.   frnm   it. 

T.\in,K    1  — l.i;.\K.\GK    OP  JKIKENA    RE.SERVOIR    [1911] 

Depth   of   water,      l^eakage.   in   gallons 

I'ale  infect  per  24  hours. 

.Ian.    13     42  29,727 

March    6     4b  97.226 

March    11     53  120,596 

March    14     55  104,152 

.Vpril    5     60.37  70,448 

April    19     62.3  51,053 

April    25     63  46,529 

May    1     63.5  51,053 

May    12      64.25  46,529 

May    14     64.37  51,053 

May    22     64.78  37,481 

June    5      65.33  33,604 

.\s  the  freight  rates  from  San  Diego  to  Morena — a  dis- 
tance of  about  60  miles  by  wagon  road,  with  maximum 
grades  of  16%  to  be  overcome — run  up  to  about  Ic.  per  lb., 
it  has  been  Imperative  to  reduce  to  a  minimum  the  quanti- 
ties of  materials  necessary  to  make  a  flrst-cless  job,  on  :\c- 
eount  of  the  excessive  cost  of  hauling  to  the  dam   site. 

The  cafion  walls  at  the  dam  site  are  all  of  clean,  hard 
granite,  singularly  free  from  fissures  and  seams,  and  the 
width  between  them  Is  only  SO  ft.  at  the  stream  bed  and 
520  ft.  at  the  150-ft.  contour— the  level  of  the  top  of  the 
present  compbted  dam.  It  has  bei-n  necessary  to  add  about 
186,000  cu.yd.  of  rock  lo  thi>  original  120,000  cu.yd.,  In  order  to 
I'omplete  the  d.im   to  the  prescribed  cross-section. 
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Fig.  7.  Spillway  axd  Part  of  Dam,  Looking  Dowxstrkam 
5-7.  Views  of  Morexa  Rock-Fill  Dam,  San  Difoo  Cot-xty,  Calif. 
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CabletTa^H — Construction  operations  were  prosecuted  with 
two  Lidgerwood  cableways,  which  were  operated  from 
towers  about  30rt  ft.  above  the  stream  bed.  The  fixed  cable 
was  2U  in.  in  diameter  and  1350  ft.  long,  covering  the  lower 
slope  of  the  clam.  The  other  cable  was  mounted  on  movable 
trucks,  which  had  a  movement  of  170  ft.  on  tracks  at  right 
angles  to  the  a.Nis  of  the  dam.  and  was  able  to  cover  the 
whole  of  its  water  slope:  this  cable  was  2^4  m.  in  diameter 
and  1100  ft.  long.  Each  cable  was  able  to  handle  readily 
loads  up  to  10  and  12  tons.  All  the  large  rock  was  chained, 
and  was  either  picked  up  by  the  cable  directly  or  delivered  to 
it  bv  feeding  derricks,  and  transferred  by  the  cable  to  the 
fill  the  smaller  rock  uas  carried  in  6.xS-ft.  skips,  each  having 
a  capacltv  of  2  cu.yd.  It  was  possible  to  move  the  track 
troUev  cable  into  a  new  position  in  about  2  hours,  which 
made  "a  very  convenient  arrangement  tor  moving  the  stone 
from  the  quarries  directly  into  the  dam  work,  where  it  was 
re-handled  by  derricks  for  the  face  masonry  and  back-filling. 
Slenallne  .\pparatun — In  order  to  control  the  rapid  oper- 
ation of  cables  and  the  exact  delivery  of  rock  at  certain 
points  of  the  dam.  and  to  communicate  directions  to  the  oper- 
ating engineers,  who  were  unable  to  see  the  work,  a  new 
system  of  signaling  was  devised.  The  system  of  bells  used 
in  the  old  days  was  abandoned,  and  an  annunciator  con- 
sisting of  a  bo.K  having  ten  compartments,  each  8xS  in.  in 
size,  was  placed  within  view  of  the  engineer.  The  front  of 
each  compartment  was  closed  by  a  pane  of  frosted  glass  and 
on  these  the  following  signals  were  painted:  "HOIST." 
"LOWER."  "GO  OUT,"  "COME  IN."  "FAST."  "SLOW,"  "STOP, 
and  three  spare  spaces  were  left  for  special  signals.  At  the 
back  of  each  compartment  were  mounted  two  Edison  keyless 
wall  sockets  with  16-cp..  110-volt  lamps.  The  lamps  were 
wired  with  a  common  return  wire  and  an  individual  wire  for 
the  other  terminal  of  each  lamp,  making  11  wires  in  all. 
These  wires  were  of  No.  14  copper,  covered  and  cabled,  and 
the  outside  was  protected  by  jute  braid.  Each  flexible  cable 
was  650  ft.  long,  and  could  readily  be  moved  to  any  favorable 
position  on  the  south  or  operating  end  of  the  dam.  At  the 
signaling  end  of  the  cable,  ten  switches  were  mounted  and 
normally  held  open  by  a  spring  requiring  the  pressure  of  the 
operator's  fingers  to  close  it.  The  switches  were  mounted  on 
an  insulated  base  in  such  a  way  that  the  leads  were  brought 
into  them  without  coming  into  contact  with  the  wooden 
framework.  A  H4-kw.,  125-volt,  direct-current,  compound- 
wound  generator  was  used,  operating  at  a  speed  of  1650 
r.p.m.  The  generator  was  driven  by  one  C.  H.  Dutton,  5-hp. 
vertical  steam  engine,  at  a  speed  of  300  r.p.m.  The  engine 
was  supplied  with  steam  tapped  from  one  of  the  boilers  of 
the  big  Lidgerwood  engines.  By  this  system,  a  man,  with 
the  switch-signal  board,  moved  around  the  dam  to  the 
most  effective  points  for  observing  the  control  and  placing  of 
rock  as  the  work  progressed,  without  interfering  with  guy 
wires  and  absolutely  preventing  accidents,  for.  in  2M!  years 
of  operation,  not  a  man  was  injured  because  of  any  eon- 
fused   signals. 

lilaHllDK  Rock — In  the  construction  work  of  1896  and  189S, 
large  blasts  of  powder  were  used  indiscriminately  in  the 
adjoining  hills  to  break  up  the  solid  granite  for  handling. 
Powder  was  used  somewhat  generously,  as  at  that  time  the 
Company  obtained  it  at  the  very  low  contract  price  of  5c.  per 
lb.  As  the  price  of  Judson  powder  was  raised  to  8c.  in  1009, 
and  other  high-grade  powders  proportionately,  a  very  care- 
ful study  of  the  whole  formation  surrounding  the  dam  was 
made  before  deciding  to  break  rock  for  the  new  work.  The 
whole  formation  In  the  nearby  hills,  from  which  the  material 
for  the  dam  was  taken.  Is  a  solid  granite,  and  as  the  cable- 
ways  were  fortunately  placed  at  such  a  high  elevation,  300 
ft.  above  the  dam  site,  a  splendid  opportunity  presented  itself 
for  making  a  mass  shot  with  a  large  charge  of  powder  with- 
out endangering  In  any  way  the  formation  supporting  the 
dam.  [See  "P^ng.  News."  Dec.  30.  1909,  for  a  full  illustrated 
d>»irlptlon  of  this  big  blast,  written  by  Mr.  O'Shaughnessy. 
A  total  of  10,225  tons  of  powder  and  dynamite  was  i)laced  in 
u  tunnel  drift  and  exploded  at  one  shot,  loosening  180,000 
tons  of  rock  at  a  total  net  cost  of  $7694,  or  an  average  of 
4.274e,   per  ton.  — Kd.] 

The  loading  of  the  charge  was  supervised  by  ,1.  .'<  Molony, 
Kesldent  Kngln<'er,  and  Messrs.  A.  H.  Crane  and  H.  F. 
Smith,  Agents  for  the   l>upont    I'owder  Co. 

On  Aug.  30,  1909.  the  blast  was  exploded  electrically,  and 
the  result  was  most  satisfactory,  as  It  displaced  about  180,000 
tons  of  rock  at  the  moderate  price  staled.  Thi-  greater  part 
of  the  whole  mass  of  granite  was  broken  Into  blocks  of 
from  50  lb.  to  V4  ton  In  weight.  The  fact  that  about  15'/, 
of  the  plei-cB  weighed  less  than  10  toMH  enabled  the  cables  to 
do    very    effective    work    with    Utile    plugging. 

(Kplllwar — The  spillway  will  have  a  capacity  of  S100  sec- 
ft,,  and  will  consist  <if  a  ihiinnel,  60  fl.  wide  and  R  ft.  deep, 
on  a  3%   grade,   with  an   liiel|n<il  entrain.,   r.'i]   fi     wide,  all  cut 


out  of  the  granite  mountain  side.  The  excavation  for  the 
dam  was  planned  so  that  the  materials  from  the  spillway 
excavation  were  not  wasted,  but  were  put  into  the  structure. 
The  entrance  to  the  spillway  will  be  controlled  by  twelve 
radial  gates,  8%  ft.  wide  and  6  ft.  high,  operated  by  a  crab 
which   runs   on   a   track   above   the   gates    [Fig.   3.] 

The  heaviest  floods,  measured  on  the  Cottonwood  lower 
down  at  Barrett,  from  250  sq.mi.  of  water-shed,  have  been 
about  7000  sec.-ft.,  and,  as  the  Morena  Reservoir  has  a  ca- 
pacity of  15.000,000.000  gal.,  for  a  water  shed  of  136  sq.mi., 
the  writer  feels  secure  in  the  safety  of  the  spillway  pro- 
visions.] 

Outlet  Tower — Through  the  solid  bedrock  on  the  south 
side  of  the  dam  at  the  30-ft.  contour,  a  tunnel,  3S7  ft.  long, 
S  ft.  wide,   and   7^4    ft.   high,   was  drifted,   through   which  the 
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water  from  the  reservoir  is  drawn  off.  This  Is  done  through 
a  reinforced  concrete  tower  [Figs,  4  and  8]  1 5  Vi  ft.  in  ex- 
ternal diameter,  with  walls  varying  In  thickness  from  3G  to 
20  In.  At  the  top  of  this  tower,  at  an  elevation  of  ISS'/j 
ft.,  there  is  an  operating  derk  of  reinforced  concrete  from 
which  the  outer  gates  are  regulated.  These  gates  are  of  the 
Coflln  Valve  Co.'s  sluice  type  with  vertical  st.'ms  cmil  rolled 
by    guides   let    into    the   concrete.      Around    .acli    gate    llui-e    is 


Juno   12,    1913 


E  N  G  I  N  K  K  \l  I  X  (;     N  K  W  S 


a  screen  to  kiip  trash  and  drift  from  enterlns  the  lil-ln. 
circular  cast-iron  pipes  pasainK  through  the  walls  of  the 
tower  and  connecting  with  a  30-ln.  vertical  down-pipe  which 
discharges  into  the  tunnel.  These  outlets  are  28  ft.  apart 
vertically,  so  that  the  water  may  be  drawn  off  under  a  light 
head  from  any  of  these  levels.  Between  each  opening  and 
the  down-pipe  there  Is  a  curved,  removable,  bolted,  flanged 
casting  to  enable  the  gates  to  be  easily  removed,  if  it  la 
ever  found  necessary.  Each  is  attached  to  Crane  gates  which 
are  operated  from  platforms  inside  the  tower  at  the  differ- 
ent levels,  and   are   used   for  emergency   purposes   only. 

The  admission  of  water  through  the  outer  sluice-valves 
relieves  the  leaf-valves  from  any  chattering  effect  developed 
by  the  spouting  water  which  discharges  Into  the  down-pipo 
and  flows  freely  through  the  tunnel.  There  is  also  an  in- 
dependent 24-in  cast-iron  pipe  which  will  be  used  for 
washing  out  the  sediment  which,  in  the  future,  may  accumu- 
late near  the  base  of  the  outlet  tower.  This  pipe  passes 
through  the  foundation  of  the  tower  and  Is  connected  with 
the  tunnel.  The  inner  75  ft.  of  the  tunnel — in  solid  granite — 
is  lined  with  concrete;  it  is  connected  with  the  base  of  the 
tower,  and  incloses  the  pipes  which  discharge  at  the  flooi"  of 
the  tunnel,  so  that  every  precaution  has  been  taken  to  ob- 
tain, at  a  moderate  expense,  as  simple  and  safe  an  outlet  as 
possible.  From  the  outer  end  of  the  tunnel  the  water  will 
be  permitted  to  flow  at  present  along  the  natural  grade  of 
Cottonwood  Creek  until  it  is  picked  up  above  the  Barrett 
Dam   site   by  the   Dulzura  Conduit. 

The  work  has  been  done  by  day's  labor  under  the  su- 
pervision of  J.  S.  Molony,  acting  as  resident  engineer  and 
general  superintendent,  with  R.  Wueste  and  R.  P.  Mcintosh 
as  assistants.  About  95  men  have  been  constantly  employed 
since  the  blast  explosion  of  Aug.  30,  1909.  and  the  work  has 
been  peculiarly  free  from  accidents,  owing  to  the  careful  and 
conscientious   supervision   exercised   by   the   men   in   charge. 

The  face  masonry  and  back-filling  have  been  expensive, 
the  average  cost  of  the  whole  work  having  been  $2.50  per 
cu.yd.,  but  the  actual  placing  of  the  rock  in  the  dam  from 
the  quarries  has  not  cost  more  than  $1  per  cu.yd.  The  whole 
plant  had  to  be  rehabilitated  on  resuming  work  in  1909, 
which,  of  course,  has  added  slightly  to  the  unit  costs,  though 
labor  conditions  at  present  in  that  part  of  California  have 
made  work  cost  about  SO'Jt  in  excess  of  prices  t^velve  years 
ago. 

The  writer  has  acted  as  chief  engineer  and  consulting 
engineer  of  the  project,  and  has  not  been  restrained  in  any 
way  by  the  president  of  the  company,  Mr.  Spreckels.  who 
practically  owns  the  entire  water  system,  from  modifying 
the  plan  of  operations  or  type  of  construction  to  suit  con- 
ditions as  the  work  progressed. 

[The  writer  believes  a  reading  of  the  paper  and  discussion 
will  have  developed  the  following  conclusions: 

(1)  That  a  masonry  dam,  with  a  wagon-hauling  cost  of 
Ic.  per  lb.,  or  $4  per  bbl.  for  cement,  would  have  been  more 
expensive    than    the    present    structure. 

(2)  That  freedom  from  uplift  pressure  is  a  desirable 
feature    in    favor    of    the    rock    fill    type. 

(3)  That  the  great  "Hydraulic  Principle"  of  one  imper- 
vious surface  next  to  the  water  pressure,  as  elucidated  by 
Mr.  Dlllman,  is  the  object  to  be  obtained  by  engineers  in  dam 
construction. 

(4)  That  rock  can  be  excavated  economically  by  mass 
shots  at  higher  levels  above  a  dam  without  endangering  the 
site  formation,  provided  the  strata  are  located  so  that  the  ef- 
fects of  the  explosion   will    not  open   seams  in   the   vicinity. 

(5)  That  the  circular  outlet  tower  of  the  type  designed 
is  the  most  economical   that   can  be   constructed.] 


The  Great  Hydraulic  Principle:  Or 

How    to    Make    Engineering 

Structures  Hold  Water'-' 

By  George  L.  DiLL.AiAxf 

As  Mr.  O'Shaughnessy  has  given  the  writer  some  credit  in 
the  paper.t  it  may  not  be  amiss  to  enlarge  on  the  great  'Hy- 
draulic Principle."  This  principle  applies  to  practically  all 
hydraulic  construction.  It  has  been  persistently  ignored  by 
many  alleged  experts,   always   to   the  detriment,   and   often   to 

•Prom  a  written  discussion  of  a  paper  hy  M.  M.  O'Shaugh- 
nessy. on  the  "Construction  of  the  Morena  Rock-Fill  Dam.  San 
Diego  County.  Calif."  The  paper  begins  en  p.  27  and  this 
discussion  appears  on  pp.  51  and  52  of  the  "Transactions"  of 
the    American    Society   of   Civil    Kngineers.   Vol.    LXXV    (1912). 

tNevada   National    Bank    Building,   San   Francisco.    Calif. 

tSee   foregoing   acknowledgement. 


tile  d.'.sl]  HI  tlcjii,  of  Ihc  works.  Where  IntelllgeMtly  applied, 
the  result  has  been  safety  and  economy.  Just  why  It  has  not 
been  announced  by  the  great  writers  on  hydraulics  and  taught 
as  a  fundamental  principle  In  engineering  schools  has  never 
been    apparent    to    the    writer. 

Briefly  stated,  the  principle  Is  this:  Construct  one  Im- 
pervious surface,  and  build  the  rest  of  the  structure  to  sup- 
port that  surface.  If  this  surface  should  not  be  watertight, 
make  it  as  nearly  so  as  possible.  In  order  that  seepage  or 
leakage  will  not  be  allowed  to  accumulate  pressure  against 
some  other  surface,  or  do  other  damage  In  getting  away. 

In  the  case  of  masonry  or  concrete  dams,  the  particular 
part  to  make  tight  Is  the  upstream  face.  If  this  is  tight  and 
supported,  the  result  will  be  a  dam:  otherwise,  a  failure.  This 
support  is;  (1)  solid  masonry  or  concrete,  the  result  being 
the  so  called  uniform-sectioned  type;  or,  (2)  buttresses  of 
masonry  or  concrete,  resulting  in  the  multiple-arch  dam — 
safer  and  more  economical;  or  (3)  a  mass  of  loose  rock,  as  In 
the   pi'esent   case,    resulting   In    a  stable  structure. 

In  (1),  special  care  must  be  taken  that  the  upstream  face 
is  the  least  pervious  sui'face,  because,  making  any  othei-  sur- 
face tightei-  wouhl  tend  toward  weakness.  Carried  to  the 
limit,  making  the  downsti'eam  surface  of  ordinai'y  types  the 
most  nearly  watertight  would  Insure  failure.  In  (2),  the 
multiple-arch  or  buttressed-wall  type,  no  special  care  need 
be  taken.  Seepage  will  find  Its  way  out  through  the  arches. 
In  (3),  or  the  present  case,  the  loose  rock  fill  takes  care  of 
the  seepage  if  only  ordinary  care  is  taken  in  clearing  the 
foundation    for   it. 

The  particular  method  of  supporting  the  impervious  (or 
most  nearly  impervious)  surface  is  generally  a  matter  of 
dollars  and  cents.  That  the  author  [in  the  case  of  the  Morena 
lock-fill  dam.  with  its  impervious  upstream  face. — Ed.]  has 
chosen  the  best  one  must  be  conceded,  when  the  price  of  ce- 
ment is  considered.  In  other  words,  the  loose  rock  wall  un- 
doubtedly costs  less  than  any  other  support.  To  have  placed 
any  fine  material  in  the  loose  rock  would  have  been  a  mis- 
take, not  necessarily  fatal,  but  an  added  expense,  possibly 
resulting  in  failure.  It  costs  money,  does  no  good,  and  may 
be   harmful:    yet    it   has  been   done    recently    in   California. 

In  the  case  of  earth  dams,  with  special  cores  of  puddled 
clay,  masonry  or  steel,  earth  on  the  upstream  face  acts  in 
one  of  two  ways.  It  may  be  impervious,  making  the  core 
unnecessary,  or  it  may  be  merely  a  support  to  the  impervious 
core.  This  earth  generally  needs  riprapping  or  paving,  in 
order  to  resist  wave  action.  In  the  case  of  puddle,  it  is 
necessary  to  prevent  the  puddle  from  drying  out.  In  the  case 
of  masonry  or  steel,  it  seems  to  be  unnecessary,  as  masonry 
or  concrete  could  be  built  on  a  batter  which  would  obviate 
the  need  for  support.  As  steel  is  not  a  permanent  construc- 
tion material,  its  life  would  depend  on  its  coating,  which  it- 
self might  require  some  protection;  but  the  downstream  ma- 
terial should  be  pervious.  All  possible  seepage  through  the 
core  should  get  away  without  eroding  the  materia!  or  pro- 
ducing  pressure. 

In  the  case  of  timber  dams,  the  structure  that  stands  is  a 
face  of  planking  connected  with  sheet-piling,  as  tight  as  the 
builder  can  make,  supported  by  cribs,  bents,  loose  rock,  or 
something  else,  but  always  following  the  "Hydraulic  Prin- 
ciple." Tightening  it  in  more  than  one  place  is  expensive  and 
often   fatal. 

Other  structures  may  well  be  mentioned  here.  A  retaining 
wall  should  always  have  drains  through  it  to  prevent  it  from 
becoming  a  hydraulic  structure.  A  steel  tank  or  steel  pipe 
should  always  be  calked  on  ihe  inside,  as  the  outside  calk- 
ing only  forms  a  small  lip  for  tightness  and  soon  rusts  off  or 
is  forced  open,  whereas  the  Inside  calking  has  the  necessary 
support.  In  a  reinforced-concrete  reservoir,  the  concrete 
forms  the  impervious  surface,  the  steel  Its  support.  The  lo- 
cation of  the  reinforcement  and  its  initial  tension  are  matters 
of  moment.  If  the  reinforcement  is  put  in  without  initial  ten- 
sion, the  concrete  must  give  before  the  strength  of  the  rein- 
forcement is  developed — this  is  the  most  common  cause  of 
leaky  structures.  Other  cases  of  application  cannot  fail  to 
occur  to  readers.  The  application  of  the  principle  cannot 
help   but   be   efficient   and   economical. 


Turkey  Buzzards  as  Scarensers  have  long  been  looked 
upon,  like  the  gulls  of  our  northern  seaports,  as  valuable  aids 
in  the  sanitation  of  tropical  and  subtropical  cities.  It  now 
appears  from  a  news  dispatch  in  the  New  Orleans  "Picayune" 
that  they  are  falling  into  disrepute.  The  Louisiana  State  Live 
Stock  Sanitary  Board  has  begun  a  war  on  the  turkey  buz- 
zard and  induced  the  State  Conservation  Commission  to  de- 
clare the  buzzard  a  transmitter  of  disease,  and  to  order  its 
extermination.  The  attorney  general  of  the  state  has  given 
his  opinion  that  the  law  does  not  protect  the  buzzard,  since 
it   has  become   destructive   of  public  and  private   property. 
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Concrete  Foundation  for  Tracks  at 
Street  Crossings 

At  the  recent  aumiiil  meeting  of  the  American  Rail- 
way Eugiueeriug  Association  there  was  some  iliscussiou 
as  to  the  construction  of  tracks  across  paved  streets,  more 
particuhirly  with  regard  to  the  foundation.  Mr.  Camp- 
bell, Engineer  of  Maintenauce-of-Way  of  the  El  Paso  & 
Southwestern  Ry.  System,  referred  to  the  use  of  a  con- 
crete fomidation  as  used  at  El  Paso,  Tex.,  and  which  is 
specified  by  city  ordinance.  In  the  discussion  he  stated 
that  the  city  requires  this  concrete  construction  and  that 
the  railway  has  found  it  very  desirable,  if  not  absolutely 
necessar}'.  to  have  such  a  foundation  in  order  to  keep  the 
track  in  surface,  so  that  it  will  not  require  frequent  at- 
tention. We  have  since  received  from  Mr.  Campbell  a 
drawing  of  this  construction,  which  is  shown  in  the  ac- 
companying cuts. 

It  will  be  seen  from  Fig.  1  that  a  bed  of  concrete,  10 
ft.  wide  and  12  in.  deep  under  the  ties,  extends  the  full 
length  between  property  lines  at  tlie  street  crossing.  The 
concrete  is  ai.-^o  filled  between  and  over  the  ties,  to  form 
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the  base  for  a  2-in.  bituminous  pavement.  Beyond  the 
ends  of  tliis  concrete  bed  tiiere  is  stone  ballast  beneath 
and  between  tlie  ties.  Parallel  with  eacii  track  rail  is  a 
guard  rail  of  tlie  same  size,  having  its  inner  flange  cut  off 
SO  that  the  rail  can  be  placed  to  leave  a  2i/4-in.  flangeway. 
At  the  ends  (beyond  the  pro|)crty  lines)  this  guard  rail 
flares  out  for  2  ft.  4  in.  to  an  end  spacing  of  4  in.,  where 
there  is  jtlaced  a  filler  block.  The  two  rails  rest  on  flat 
«ieel  tie-i)late8  i^^^  '"•)  !•'  in-  l'J"n>  having  one  snike 
hole  on  the  outside  of  each  rail  and  two  spike  holes  i)e- 
tweec  the  rails.  Between  the  rails  is  a  bituminous  filler, 
the  top  of  which  is  2  in.  below  the  top  of  the  rail.  The 
filling  !8  uot  8bai)ed  to  fill  the  space  under  the  rail  heads, 
although  in  many  cases  this  is  c'onsidercd  desirable,  in 
order  to  prevent  the  lalks  of  hor.se.shocs  from  getting 
caught  under  tiie  rail  heails. 


In  regard  to  the  paving,  it  will  be  seen  that  while  a 
2-in.  bituminous  paving  is  used  between  and  outside  the 
rails,  a  triple  row  of  paving  bricks  is  laid  adjacent  to 
each  rail.  The  bricks  are  bedded  in  cement  mortar, 
which  partly  fills  the  joints,  while  the  upper  part  of  the 
joint  is  filled  with  a  bituminous  composition.  This  is 
shown  in  the  section,  Pig.  2.  The  nse  of  the  brick  was 
found  to  be  necessary,  as  the  bituminous  pavement  would 
not  stand  up  against  the  vibration  of  the  rails.  The  pav- 
ing between  the  rails  is  laid  %-iu.  below  the  rail  heads. 
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The  concrete  base  is  used  for  tlie  reason  that  it  has 
not  been  found  practicable  to  maintain  proper  line  and 
surface  on  track  carried  across  the  streets  on  stone  bal- 
last. The  construction  is  not  found  to  be  too  rigid,  and 
is  the  most  satisfactory  arrangement  that  has  been  tried 
on  this  road. 


The  Mechanical  Proiierties  of  ^Voo(l  grown  in  the  United 
States  are  given  in  tabular  form  in  Circular  213  of  the  U.  S. 
Forest  Service,  issued  Mar.  24,  1913,  anci  available  at  5c.  per 
copy,  by  application  to  tlie  Superintendent  of  Documents,  Gov- 
ernment Printing-  Office,  Washington,  D.  C.  The  table  gives 
the  results  of  tests  on  49  species  of  American  wood,  tested  in 
green  condition  in  the  form  of  small  clear  pieces.  The  num- 
ber of  test  pieces  from  each  ti"ee  varied  from  40  to  120,  and 
the  total  number  of  tests  represented  in  the  table  is  about 
2.T,000.  The  test  material  was  cut  from  typical  trees,  selected 
by  members  of  the  Forest  Service  and  records  were  made  of 
the  conditions  of  growth.  The  table  gives  the  kind  of  tree, 
the  locality  where  It  was  grown,  the  number  of  trees  from 
which  the  pieces  were  taken,  description  of  tne  nature  of  the 
wood,  and  results  of  bending  tests,  both  static  and  impact, 
compression  parallel  and  compression  perpendicular  to  the 
grain,  hardness,  shear  parallel  to  the  grain,  cleavage  or  split- 
ting,   and    tension    at    right    angles    to    the    grain. 

Overfloiv  from  an  Inverted  iSeiver  Istiphou.  at  Ames,  Iowa, 
combined  with  bottom  land  beinK  flooded  at  times  with  the 
overflow  of  a  storm  sewer,  gave  rise,  some  weelis  ago,  to  the 
story  that  suits  had  been  brought  on  account  of  nuisance 
from  the  local  sewage-treatment  works.  Through  the  kind 
services  of  Prof.  A.  Marston,  of  Iowa  State  College,  we  have 
received  the  following  statement  from  J.  Q.  Wickham,  city 
engineer  of  Ames; 

It  is  true  that  there  have  been  some  suits  filed  against  the 
Citv  of  .Ames,  iilij.cting  to  trouble  arisini;  in  part  from  the 
overflow  of  the  S-ln.  inverted  siphon  of  .Sen.  r  District  No.  1, 
but  largely  from  the  storm  water  overflowing  the  bottom 
land    near   the   plant    at    the   same    time. 

The  8-in.  siphon  has  now  considerable  growth  on  the  in- 
side, thus  reducing  its  capacity  to  such  a  extent  that  in  the 
spring,  when  the  sewers  take  some  giound  water,  it  cannot 
carry  all  the  sewage  of  the  district,  and,  tneiefore.  at  such 
times  overflows  and  causes  some  trouble  at  the  foot  of  the 
hill    on    Duff   Ave. 

The  original  plan  of  the  S-in.  siphon  was  so  arranged 
that  when  the  rate  of  flow  had  reached  a  certain  amount  it 
was  to  be  supplemented  by  a  12-in.  cast-iron  pipe.  The  city 
authorities  have  been  warned  in  my  yearly  reports  of  the 
past  three  years  that  the  time  was  now  at  hand  when  some- 
thing should  be  done,  but,  owing  to  a  lack  of  funds,  they 
have  not  been  able  to  comply  with  the  requirements,  until 
recently.  1  will  say,  however,  that  before  the  pending  suits 
had  been  filed  steps  had  been  taken  by  the  sewer  committee 
of  Ames  to  i>nlargc  the  inverted  siphon  and  also  to  take  care 
of  the  storm  water  as  well,  and  there  was  not  the  shadow 
of  a  reason  for  anv  suits.  Material  has  already  been  ordered 
for  the  siphon,  and  the  plans  for  stoni-water  sewer  to  ex- 
tend to  Squaw  Creek,  one-half  mile  south  of  the  sewage-dis- 
posal   plant,    are    now    completed. 

I  would  like  to  have  It  distinctly  understood  that  the 
suits  were  not  brought  on  account  of  the  operation  of  the  plant 
Itself,  as  no  cause  for  such  complaint  can  be  shown,  as  the 
plant  has  been  working  perfectly,  even  though  It  has  been 
ie(iiiirert  to  carry  more  than  100%   overload  through  its  filters. 
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General  Method  for  Drawing  Influence 
Lines  for  Stress   in  Simple  Trusses 

\\\  .M  \:.vi:i:ii  A.  Ilowi;^- 

H'upyi  iKhl.    r.ilii.   h\    M.    A.    Ildw.-.J 

An  iiiriiR'iU'f  liiif  for  llic  l)(>iiiliii',f  iiioiiu'iils  at  the  cen- 
ter of  moineiits  Wiv  any  nu'nil)er  of  a  truss  on  two  sup- 
ports for  vertieal  loa<ls  can  l)e  constructed  by  a  niclliod 
which  is  perfectly  general  in  its  application.  The  truss 
may  be  of  any  shape,  and  the  loads  may  he  a|)plied  to 
either  the  upi>er-  or  lowcr-d  oiil   joints. 

A  .section  is  passed  through  the  irnss,  in  usual  man- 
ner, cutting  the  niendicr  whose  inlliicnce  line  is  to  he 
drawn.  This  section  n\ust  evidently  also  cut  a  stringer 
in  the  panel  containing  the  cut  loaded  chord.     Let: 

(/ =  the  horizontal   projection   ol'   ihc   length   n\'   the 

striuger    wliich   is   cut    hy    the    section.      This 

stringer  will  he  called  the  i-hI  striiii/ir. 

I  =  the   horizontal   distance   from    the    left    sujiport 

of  the  truss  to  the  left  end  of  the  cut  stringer. 

A-^lhe   horizontal    di.stauce   from   the    left    snjiport 

of  the  truss  to  the  center  of  moments. 
It  =  tile  vertical  distance,  at  the  left  end  of  the  cut 
stringer,    between    the    two    chord    members 
which  are  cut  hy  the  seetion. 
h'  =  the  vertical   distance  between    the  same  chords 
at  the  riglif  end  of  the  cut  stringer. 

Gexeilvl   KlLK 

To  draw  the  intiuence  line.  ]>roceed  as  follows: 

(I)  Through  any  point  .1  (refer  to  Fig.  1;  all  other 
figures  are  lettered  corres]H]n(lingly )  in  a  vertical  line 
pa.ssing  through  the  center  of  moments,  draw  a  horizon- 
tal line  cutting  the  \ertical  line  through  the  left  sup- 
port of  the  truss  at  ('  and  the  vertical  line  through  the 
right  supjiort  at  />'. 

(II)  From  ('.  at  'iin/  i onrniirnl  srah.  lay  off  verti- 
cally downward  the  distance  CD  =  AC  =  .v.  and  connect 
D  and  B  by  a  right  line. 

(III)  Through  A  and  l>  draw  a  right  line  and  pro- 
long it  until  it  cuts  the  vertical  line  drawn  through  the 
left  end  of  the  cut  stringer  at  E. 

{Y\  )  Draw  a  vertical  line  through  the  right  eiul  of 
the  cut  stringer,  intersecting  the  line  CB  at  F,  and  con- 
nect E  and  F  by  a  right  line. 

(V)  The  polygon  DEFBD  contains  the  influence  line 
sought;  the  ortlinates  between  line  DEFB  and  line 
DB  are  the  respective  moments  for  unit  loads  on  the 
truss  vertically  ahove  them,  i.e..  the  lines  ef  =  i,. 
re  =  2,,  gl-  =  z^,  are  proportional  to  the  stresses  produced 
by  loads  of  1  lb,  at  \\\,  11'.,  11'..,  respectively.  The  ordin- 
ates  are  measured  at  the  scale  used  in  laying  off  the  dis- 
tance CI)  =  .V. 

Althotigh  the  method  outlinecl  here  a]ii)lies  to  any  of 
the  figures  acconi|ianying  this  article,  yet  for  greater 
clearness  several  forms  of  the  trusses  shown  will  be  con- 
sidered in  detail. 

Trusse,s  with  SiMi'i.t:  P.vxklixg 

Web  Members  ix  Simple  Trusse.s  harinr/  one  or  both 
Chords  Inclined — Figs,  la  and  2  show  trusses  having  one 
set  of  weh  memliers  vertical,  and   Fig.   Ui  a  truss  where 


both  sets  are  inclined.      In    t'lg,-.   I«  and  2  the  construc- 
tion of  the  iiillnence  line  DEFB  is  identical. 

To  pro\c  the  construction  correct,  let  the  angles  nia<le 
with  Ali  by  the  lines  A  li ,  EF  and  DB  be  respectively 
O,,  ().;  and  0.|,  and  let  the  distance  from  the  left  Hup- 
port  of  the  truss  to  the  unit  load  be,  in  general,  rep- 
r.'.<ented  by  /,.  While  tile  load  11',  is  to  the  left  of  the 
cut  slrini,'cr,  or  to  tiie  left  of  {\u:  vertical  through  E, 
tile  nioniciil    is: 

—'- '-  -  -      "      '  -  +  ")  =    \\\  U  —  a)  -^ 


Ms 


I 


W 


II',     (-v   +   ",)  J 


.)/,    =    ir,  (/   _   a)    l,ni   (),,   -    ir,  (.«  +  a)    Ian   0,   = 

ir,(/..  -j,n  =  WA-ef) 

If  the  load.  ir.  (oi'  11'^'),  is  on  the  cut  stringer,  or  be- 
tween  the    \eitiial    lines  passing  through  E  and   F,  the 

iiKiineiit  is. 


-)/.v 


(/ 


'<) 


-ir,^±4-"(.  +  *)  = 


II',  {( 
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II'..  t/>  +  (I 


") 


s  +  b 
~d~ 


J/.,   =  ir,(/  —  a)    fan  0,  —  11'.,   {1,  -\-  d  —  n)    tan  0., 
=   ^y.Aqr  -   rq) 
=  ir,(—  cr)  when  the  load  is  to  the  left  of  the  ver- 
tical tlirough  (/, 
=    ir,(+   cr)    when  the  load   is  to  the  right   of  the 
M'rtical  through  G. 
When  the  load  is  bej'oud  the  cut  stringer,  or  on  the 
right  of  the  vertical  through  F,  the  moment  is 
W,  a  -  a) 


Ms 


I 


=  11',  a-,n- 
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=  W,,  (I  —  a)  tan  0,  =  W,  (+  gl,-) 
ilA.xi.Mi  ,\i  LoAD-PosiTiox — For  uniform  loads,  the  in- 
fluence diagram  DEUFB  at  once  indicates  the  portions 
of  the  span  which  are  to  be  loaded  to  produce  maxiniuni 
moments  (and  hence  maximum  stres.ses). 

The  criterion  for  giving  the  position  of  wheel-loads 
producing  the  maximum  moment  is  readily  found  from 
the  influence  diagram.  For  cases  which  usually  occur 
in  ])ractiee,  the  portion  of  the  span  on  the  left  of  the 
cut  stringer  may  be  considered  as  unloaded.  Let  z.,, 
z.,'  and  z,.,  l)e  the  ordinates  of  the  influence  diagram  di- 
rectly below  the  wheel-loads  IT,,  11".,  and  11',.  The  mo- 
nu'iit  is. 

Ms  =  ir,£,  +  W.,z.,  +  W.,z^ 
If  the  loads  move  towards  the  left  a  distance  '5a-,  and 
no  additional  load  comes  on  the  span  from  the  right  and 
no  load  moves  off  the   left  end  of  the  cut  stringer,  the 
moment  becomes, 

AI's  =   —    W.,  {z.,   —  o.r  (an   0..  +  ,;.,■  /„„   0.) 

+  ir',(:'.,  +  o.rlanO,-''.r  tanO,) +  W,(z,,  +  -jtanO-,) 

The  dirt'erence  between  the.se  moments  is: 

M's  —  Ms  =  'VMs  =  -  WAr  (-  tan  0,  4-  tan  O,) 

+  ir'._,').r  {fan  O,  —  tan  0.,)  -j-  W./h-  {tan  O ,) 

Dividing  through  by    '>.)■  and  placing     ^;-*   =   o  to  And 
the  point  of  maximum. 
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y^i^. 


tan  0|  =  1 ,  4an  ©2=  —j-,  +an  Oj  "t 
F16S,  l&Z- WEBS   OF  CURVtD-CHORO    TRUSS 
-    »  1 


'wl^!ilvv4..^^^^^,a, 


+an  0^= -j-,+an  O5  =y 


Fi6.  3-WEB   or  PARALLEi.- CHORD   TRUSS  (influence 
DIA6RAM  FOR  shear) 


Vla.Aa 


fanO|-I,1anOi-+onO,,tan(Vf- 


•^  '   Bottom  Chord 

Criterion:  "f's  'J 
+C3n0,=  l,+an0z"0,  tanOj^f 

F;g.4c 
.T,    w  Bo-t+om 

*i    1  Span.l    ^*'°"* 

|J(A  iF' ^^  jwarren) 


tan  0,  •  1  ,tan  Oj-  ^,  tan  Oj-  y 


FIG.  4  •  CHORDS    of   CURVED  "CHORD   TRUSS 
INFLUCNCC   LINES  FOR  WEBS    or    TRUSSES  WITH 
SIMPLE    PANELS 


Fig.  5a 

Substrut 
— -^,^N'        Truss 


h 

For  Fig.  5a:                     1  -^ 

Criterion|HWatW^')|=(WjtW2)i.  I  j          „,      ,  ,  ;„- 

tanO,M,tcn03=^.tcn03=f  ;  J         J       I'^j^p  Span=l 

For  Fig. 5b:  ^^-^^ ^ p 1  °(fwilillllNllilll!llllll 

Criterion :  |=(WatWa)|^  KWatW^) J,^- 

tanO|=l,tanOz'-V « tan  Oj'y 


FI&.5  -  DOUBLE   HALF  OF   DIA60NAL 
U' 


p      Subhanger 
^         Truss 


Fig.  6a 
.}L""    ~--*3-^^^   I      Substrut 

"ill  ^"       -r 

■<1-c(  iJ  Spcin=l        I  Truss 


Criterion:  ^=(W2tWj)^ 
sd 


fanOrl,  tcnOr^.tanOj- 


FI6.6  -SINGLE  HALF  OF  DIAGONAL 
-b       ^      d^M' 


Criterion:  f(W,+W;)^^ 

'd  1^  ^    . 


tan0,-l,tanOi-^,tanO5=p^ 
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2;    '''9-7b 

Subhanger 


FIG. 7- VERTICAL    MEMBER  E  Truss 

INFLUENCE  LINES  FOR  WEBS  or  TRUSSES    WITH  SUBDIVIDED  PANELS 
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^iSpcin-l  j  Bottom  Chord, 
'  Substrui  Truss 


Cn  tenon -.T'    — -*%-—; 
Is  sd 

If  s-b  =  -d  ,  y  =         3 — - 


Subs+ru+    Truss 

Cri+en'on:-Y=(Wi  +  W2)-g- 
+an  0,=  +an  ©2=  1,+cin  03=y- 

CHORDS      OF    TRUSSES     W!TH      SUBDIVIDED       PANELS 


Fig.  9 
^J     Spc.n-1   I     fop  Chord 

Subhanger  Truss 

Criterion:  j=^'+W2i^ 

s-b 
fan  0|=1  ,+an02»--T,+anOj=j- 


Ffg.ll 

Botfom  Chord 
^      ^  I     Subhanger  Truss 


Cnfenon:  t-=  -7^ 


tanOrl.fcin  02--0,tcin  Oj=  j 


Ffg.  12 
Diagonal 
Member 


,  .,    .       W_W,  .,  s-b 
Criterion:  ^  "  "s"  tWz^- 

fcin  Oi  =1  ,+cin  Oz  '  -j-,tan03=Y 


fan  0,'l,tcin02=-T-,fcin03=Y 
WEBS    OF  TRUSSES    where   CENTER    OF    MOMENT    LIES    BETWEEN     SUPPORTS  e..i.Nt»s 


lieiuc.  if  11"  =   ]V.,  +   11',  +  ]]',.,  the  total  load  ou  the 
spjiii. 

ir      „.      ,,.,  ,.v  -f  //      ir.  +  11', 


Where 


1  =  i±i 


ir  ,/' 


iV 


+  /y"         /rtwCJ., 


The  horizontal  ilistaiue  of  tiiis  point  m  from  the  verti- 
eal  through  the  right  end  of  the  cut  stringer  is  the  vahte 
of  (/'.  This  is  easily  shown  as  follows:  From  Figs.  1, 
2  aud  3, 

m  n  :/)•::  d' :  d,  or  (/'   =    ,   mn  =      MN 


MX 


■.Ii:s  +  b, 


I, 


MS  = 


The  value  of  d'  is  found  gra])hieally  from  the  influence 
iiagram  by  drawing  a  line  through  D  parallel  to  CB 
until  it  cuts  the  line  EF,  then  d'  is  the  distance  indi- 
cated in  the  figures.  This  value  may  also  be  found 
graphically  without  drawing  the  influence  line  by  simply 
drawing  in  the  truss  diagram  the  line  Mm  parallel  to  the 
cut  liottom  chord  LU  and  prolonging  it  until  it  cuts  a 
diagonal  line  drawn  from  the  intersection  of  the  cut  top 
chord  and  a  vertical  through  the  left  end  of  the  cut 
stringer  to  the  intersection  of  the  cut  bottom  chord  and 
the  vertical  through  the  right  end  of  the  cut  stringer. 
This  point  is  indicated  by  the  letter   m  in  the  figures. 


+  6 


d' 


Therefore, 

.s       ,  d 

the  value  given  above. 

Neutral  Point — The  position  of  a  load  which  pro- 
duces no  stress  in  the  web  member  is  indicated  by  the 
poin*"  G  in  the  influence  diagrams;  for,  a  load  in  the  truss 
inmiediately  above  G  produces  no  stress  in  the  web  mem- 
ber since  the  ordinate  of  the  influence  diagram  is  zero. 
The  point  m'  slio\vn  in  the  truss  diagram  is  immediately 
above  G.     This  point  is  located  by  the  intersection  of 
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the  Hue  J/-V'  aud  the  diagonal  drawn  as  explained  in 
determining  d'.  Let  .('  be  the  horizontal  distance  from 
m'  to  the  vertical  through  the  right  end  of  the  cut 
stringer,  and  H  +  .r'  the  horioutal  distance  of  /»'  from 
the  vertical  through  the  right  support  of  the  truss.  Then, 
in  Fiss.  1  aud  3, 


:  a-' :  d,  or  m'li 


J/.Y :  4- : : /i  :  .V  +  b. 


^^y  =  MX{H  +  t')j 


MX  = 


heuc 


H  +  x' 


{H  +  x') 


+  h 
d     ■ 


wiiifh  becomes 

(i7  +  x' )  tan.  0..  =  x'  fan  0.,. 
The  ordinate  above  the  point  G  in  the  influence  diagram 
satisfies  this  equality,  and  therefore  G  and  m'  are  in  the 
same  vertical  line. 

Web  Membkk.s  ix  SniPLic  Trussks  Having  Parallel 
Chords — The  case  shown  in  Fig.  3  presents  an  apparent 
exception  lo  the  general  rule  for  drawing  the  influence 
line  DEFB.  The  center  of  moments  for  any  web  member 
is  at  infinit}'.  Taking  X  as  the  reference  point,  s  =  oo. 
For  a  load  on  the  left  of  the  vertical  through  E,  the  mo- 
ment is 


Ms  =  ^y 


I 


I 


^^\  (*•+«)  =  n\^-^  oo  --  \\\  (a; +«; 


Dividing  both  members  of  this  equation  by  oo 


Ms 


=  11 


/ 


But  II',  —J— 


-  ir,   1 


ir. 


ir 


/ 


-  11" 


tile  e.xpression  for  vertical  shear 


on  the  right  of  the  load,  and,  consequently,  practically  at 
the  load. 

If  CD  is  laid  off  equal  to  .v  -^  oo  =  1.  the  onlinates 
of  the  influence  diagram  represent  vertical  shears  instead 
of  moments.  DE  drawn  through  .1  which  is  an  infinite 
distance  from  the  left  support,  will  lie  sensibly  parallel 
to  ACb.  It  appears  that  the  shear  influence  diagram  is 
constructed  in  jjrecisely  the  manner  outlined  for  the  mo- 
ment influence  diagram  when  CD  is  made  equal  to  unity. 
For  a  load  on  die  left  of  the  vertical  through  E,  the  ver- 
tical shear  is 


*■  =  \\\ 


I 


n\=  \\\(i  -fl)  J-  ir,  (1) 


S  =   ir,(/  -  a)  Inn  O,  -  II',  (1)   =   n',(/>/-  -  pf)   = 

ir,(-  «/) 

In  a  similar  manner  it  is  shown  that  the  onlinates  im- 
mediately below  ir^„  U"..  and  11',,  represent  the  verti<al 
liliparH  produced  by  unit  loads  at  these  points. 

Tiie  criterion  for  maximum  shear  is  identical  with  that 
given  above  for  maximum  moments.  Without  writing 
out  all  tlie  equations,  it  is  evident  from  Fig.  I  that 

J-    =  -  IV  J-  Inn  O,  -f  Inn  (),)   +   W  J  -  tan  0,  + 
Ian   0,)   +   WJan  0,  =  0; 


hi 


+  11' 


>; 


+  n'.,  /-  =  " 


Therefori 


/ 


(ir,  +  11",)-.=  (ii\.  +  ir'.)  v, 


d 


The  points  m  aud  ni'  and  the  value  of  d'  =  d  are  found 
in  the  manner  explained  for  Figs.  1,  2  and  3. 

Chord  Members  in  Simple  Trus.ses — Fig.  4  shows 
the  manner  in  which  the  influence  diagrams  for  chord- 
stress  moments  are  drawn,  according  to  the  general  direc- 
tions. 

The  criterion  for  wheel-loads  for  trusses  having  one 
set  of  web  members  vertical  is  found  as  follows,  referring 
to  Fig.  4a : 

Ms  —  M's  =  "d/,v  =   ir,".'-   {Ian    0.,    -    Ian    Oj    + 
\V.fix{lnn  0.,)    +    WJxdan  O.) 


■y^=.v,l,- 


Therefore, 


In  Fig.  46, 


+  ir 


W      TT, 


W  _  ]]\  +  W. 


,^+^''.^=0 


In  both  cases  the  criterion  is  the  same ;  that  is,  the  aver- 
age load  on  the  sjian  equals  the  average  load  on  the  left 
of  the  center  of  moments. 

If  both  sets  of  web  members  are  inclined,  as  shown  in 
Fig.  4c,  the  construction  of  the  influence  diagram  re- 
mains unchanged  as  to  method,  but  the  resulting  diagram 
is  different  in  form  from  those  shown  in  Figs.  4a  and  4b, 
and  the  criterion  for  maximum  moments  produced  by 
wheel-loads  is  different.     From  Fig.  \c, 

"^— *  =   11\(-  Ian  0,  +  Ian  0 ,)    +  W„(—  tan  0.,  + 

Ian  0.,)   +  ir,  tan  0..  =  0. 
or, 

Hence 


When 


g  li    _    I   ,1     "^    _    "    1      I      2  "    2 


Thussks  with   SriiuivmKi)  Panels 

Weh  Members — The  usual  ty])e  of  truss  with  subdi- 
vided panels  has  one  set  of  web  members  vertical.  The 
trusses   here   considered    in    detail    have    inclined  chords. 

Fig.  5a  shows  the  moment  influence  diagram  for  the 
lower  half  of  the  diagonal  VL" ,  in  a  truss  with  sub-struts. 
Since  the  |»orti()ii  VL"  is  a  member  of  the  main  tru.ss  and 
of  the  auxiliary  tru.ss  LVL" .  the  length  of  the  cut  .stringer 
is  the  horizontal  projection  of  the  distance  LL" .  All  of 
the  demonstrations  given  for  Fig.  1  apply  to  this  ca.se. 
For  a  truss  whose  |)anel  subdivision  employs  sub-liangers 


.Iimr     r.',     l!)l:l 
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the  ((iiislnicl  Hill  IS  similar,  I'cir  tin-  »/<//(■/■  liiiil'  nl'  llic 
cli:i;;'<iiiMl  :  sec   Vi'^.  .'ili. 

Fig.  (ia  shows  tlu'  iiiiliicuci'  iliaurain  lor  tlic  u|i|)('r  |iiii- 
ticin  of  tlie  diafjimal  UJ/.  Tliis  is  a  iiKMiihor  ol'  tlu-  jivin- 
cipal  truss  only  and  lionci'  tlio  liorizonlal  imijct'lioii  oL' 
LL'  is  the  longth  of  tlic  tut  strinj,'or.  Tin-  coustruclioii 
of  tlu'  iiiHuc'iicc  iliauTaiii  aiul  tlic  ilt'inoiisl  rat  ions  remain 
uiiehan.ued.  In  the  suh-lianger  truss,  the  laircr  half  oi 
the  dia>;(iiiai  is  siihject  to  the  same  eoiisidcral  ion<  and 
eonstrui-tion.  as  in    V\iX.  (ili. 

I'lii.  "Ia  considers  ihe  xciiiial  l' L.  This  nicliiher  i<  ill 
no  way  iidhieiiccd  hy  I  lie  aii\iliaiy  truss,  whicli  may  Im' 
considered  nieridy  as  a  li'iissid  st  liiincr,  and  Iherel'ori'  ihe 
cut  stringoi'  is  tiie  same  as  in  Fig.  (ia.  It  folhiws  lliat 
all  eonslruetions  and  demonstrations  remain  tinehanged. 
In  the  suh-hanger  truss  the  same  post  is  suhjeet  to  the 
influence  (d'  the  auxiliary  truss,  and  the  length  of  the  suli- 
pancl  determines  the  length  of  Ihe  cut  striiiirer  as  in 
Fig.  Tb. 

If  the  chords  are  jjarallel,  the  diagrams  shown  in  Figs. 
5  to  7  will  lake  the  form  shown  in  Fig.  ',i,  where  ('!>  is 
unity  and  tlu'  ordinates  rejiresent  the  vertical  sliear. 

C'hoku  Mk.\ihi:i;s — The  two  cases  shown  in  Figs.  S  and 
!>,  and  Id  and  11,  are  sutTicient  to  indicate  the  aiiplicatiou 
of  the  general  method. 

In  Fig.  8  the  hottoni-cli(M-d  memliei-  LJy-,  forms  a  ^lor- 
tion  of  the  main  truss  and  oi'  the  auxiliary  tru.ss.  The 
length  of  ciTt  .stringer  i.s.Tv^L-.  and  the  iulluenee  line  is 
drawn  aeeording  to  the  general  inetliod.  The  same 
reasoning  applies  to  the  to]i  chord  in  Fig.  !). 

The  diagrams  for  the  nnsuhdivided  chord  are  shown 
in  Figs.  10  and  11  fcr  lowci'  and  u]iiH'r  auxiliary  truss 
respectively.     They   re(|uire   no   rurtlier  exidanalion. 

WkH   MiOJIIiKItS  ]\    SlMl'LK  TlMSSKS   WlIEKE  THK  ('KyrEU 

OF  Muiiiixrs  Is  iii:rwKi:x  tiii-:  Suppohts 

The  tru.sses  shown  m  Figs.  T.'  and  \'-i  lia\e  inclined 
bottom-chord  members  ai)proaching  the  toj)  I'hord  at  the 
center  of  the  span.  This  makes  the  center  of  moments 
for  some  of  the  web  nunubers  fall  between  the  supports, 
as  shown.  The  influence  diagrams  follow  the  general  law, 
and  indicate  that  the  trusses  are  to  be  loaded  from  en.d  to 
end  for  maximum  UKnueiits.  The  criterimis  for  wheel- 
loads  are  the  same  as  found  for  Fig.  '•!.  The  intluenee 
diagrams  for  the  clionl  members  will  be  of  the  form 
shown  in  F^'ig.  4a. 

A  little  study  of  the  aliove  explanations  shows  ib.at. 
after  the  center  of  moments  lias  been  located  and  the 
length  of  the  cut  strinuer  determined,  the  construction 
of  the  moment  or  shear  influence  diagram  is  a  mechanical 
process  following  gener.-il  rules.  When  the  diagran)  has 
been  constructed  as  directed,  the  moments  or  shears  for 
unit  load  on  any  ]K)iiit  can  at  once  lie  scaled,  using  the 
scale  iised  in  layinu'  olf  the  distance  ''IK  Xo  special  cal- 
culations are  required  as  is  usually  staled  in  textbooks 
which  consider  this  form  of  iliagram.  This  |iarticular 
form  of  influence  diagram  lorins  a  ]iarl  of  the  intlueuce 
diagrams  for  cantilever  trusses  ami  two-  and  three-hinged 
arches,  making  the  constrnction  of  mtliicnce  diagrams  for 
such  structures  exceiMlingly  sim]ilc. 

An  liiperliiieiital  Kottdway  Is  btiiiK  buUt  In  tht-  suburbs 
of  Philadelphia  on  thu  direct  through  road  to  New  York, 
which  carries  a  heavy  automobile  traffic.  The  road  is  known 
as  the  Byberry  &  Bensalem  turnpike.  The  test  roadway  is 
nearly  3H  miles  long,  and  is  beins  laid  with  26  different  kinds 
of  pavement. 


Su^^csted  C^ode  of  Ethics  of  the 
Oregon  Society  of  Engineers 


ibl     li< 


1  c.r  slcrliMK  hunenly  an! 
mural  liitiKrlty.  Their  .su.ce.s.s  and  the  standlnx  of  the  pr»- 
foHHion  depend  upon  their  thorouKhneHH,  Industry.  bu»lneH« 
talent  and  uprltrht  character.  They  cannot  honorably  enter 
Into  such  competltliin  as  that  which  may  e.xist  among  busi- 
ness men. 

II.  They  should  cneouraKe  sound  enKlneerInK  learnhiK, 
liy  tralnlntf  in  scientific  scho(ds.  by  Individual  study  and 
n  adiuR-   theieafter.   and   by   actual    work. 

III.  Their  clients  have  a  riKht  to  expect  that  the  portion 
i>r  business  entrusted  to  them  will  receive  careful  Investinfa- 
tion  and  intelllKent  treatment.  Any  information  which  the 
iiiKineer  has  deiived  from  such  Investlitfatlon.  and  which  Is 
peculiar   to    that   business,    is   to   be   considered   confidential. 

IV.  In  their  professional  relations,  engineers  should  be 
governed  by  strict  honor  and  courtesy.  Their  conduct  toward 
each  other  should  be  such  that  it  will  secure  mutual  confi- 
dence  and   Kood   will. 

They  should  not  seek  to  divert  to  themsidves  the  work 
of    clients    of    other    eiisineers. 

It  is  the  privilege  of  a  client  to  transfer  his  work  from 
one  engrineer  to  another:  but  before  the  change  Is  made  there 
should  be  a  complete  understanding  between  the  engineer  In 
charge  and  the  engineer  to  whom  the  work  is  transferred,  to 
avoid   offense. 

Communications  are  to  be  cairied  on  between  responsible 
heads,  atid  not  by  unauthorized  subordinates. 

One  engineer  should  not  attempt  to  secure  the  services  of 
an  assistant  or  employee  of  another  engineer,  without  first 
gaining  the  permission  of  such  principal. 

No  assistant  or  engineer's  employee  should  contract  his 
.services  to  another  engineer  without  first  con.suiting  his 
principal. 

.\n  engineer  should  n(.it  hinder  the  advancemeiu  of  an 
assistant,  but  .should  give  him  any  aid  and  eni'ouragement 
possible. 

Ci-iticism  of  another's  work  is  to  be  broad  and  unpreju- 
diced. The  whole  profession  is  affected  by  the  success  or 
failure    of   any    member. 

The  relations  between  piineipals  and  their  assistants 
should    be    those   of   frank   and    mutual    helpfulness. 

v.  Engineers  should  be  willing  to  assume  their  proper 
share  of  public  work,  and  to  render  all  assistance  possible 
for   the   general   good    of  the   community. 

VI.  An  engineer  should  not  attempt  "work  with  which  he 
is  unfamiliar  or  ine.xperienced.  In  cases  of  doubt,  consulta- 
tions should  be  held  with  other  engineers  having  broader 
experiences. 

One  engineer  should  not  use  language  that  will  impair 
confidence    in    another    engineer. 

VII.  Fees  are  to  be  based  on  local  conditions,  and  to  rep- 
resent the  customary  values.  One  engineer  should  not  seek 
to   undercut   others. 

VIII.  As  far  as  possible,  engineers  should  n<il  be  in- 
terested in  any  business  that  will  prejudice  their  opinions 
as   applied    to    their    work. 

They  should  not  receive  commissions  for  materials  enter- 
ing   into   work   of   which   they   have    charge. 

They  should  avoid  any  unprofessional  advertising  or  ap- 
pearance of  commercialism,  but  should  give  other  engineers 
the  advantage  of  the  record  of  publication,  wherever  desir- 
able, of  any  unusual  or  interesting  feature  of   their  practice. 

IX.  Their  attitude  toward  contractors  should  be  one  of 
helpfulness  and  tactfulness,  combined  with  firm  and  just 
criticism. 

X.  An  intimate  relation  should  exst  between  the  various 
branches   of   engineering. 

A  committee  Is  to  be  appointed  to  try  and  pass  upon  a 
broach  of  conduct  of  any  of  the  members.  If  serious  enough, 
the  case  then  to  be  handed  to  the  E.xecutive  Board,  whose 
decision  will  be  final.  Upon  a  three-fourths  vote  of  the 
Kxiciitivi  lloard.  a  quorum  being  present,  a  member  may, 
afti  r   such    trial,    be    expelled   from   the   Society. 


Street  .Veeiden«.H  iu  I.,<ind<>u,  Knttland,  cost  the  lives  of 
53S  persons  and  injuries  to  16,651  more  in  the  year  1912.  ac- 
cording to  statistics  issued  by  the  British  Home  Office  The 
greatest  number  of  fatal  accidents  from  any  one  class  of 
street  traffic  w"as  182  deaths  caused  by  motor  omnibuses;  elec- 
tric cars  caused  37  deaths;  motor  vehicles,  171;  horse-drawn 
vehicles,  143,  and  horse-drawn  omnibuses.  5.  More  than 
half  the  nonf.atal  accidents  were  due  to  motor  omnibuses  and 
other   motor    vehicles. 
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Expensive    11-Mile    Cutoff  To  Be 

Built  by  the  Baltimore  &  Ohio 

Railroad''' 

A  17-mile  double-track  sectiou  of  tlie  Baltimore  &  Ohio 
E.K.  main  line  in  West  Virginia  is  being  enlarged  to 
four-track  bv  building  a  double-track  low-grade  cutoff 
]  1  miles  long,  at  a  cost  of  about  $6,000,000.  It  extends 
from  Orleans  Boad  to  Little  Cacapon,  W.  Va.,  and  goes 
under  the  name  of  Magnolia  Cutotf.  With  its  completion 
I  lie  railway  will  have  four  tracks  and  three  tracks  for  the 
entire  78  miles  from  Cumberland  to  Martiusburg.  W.  A'a. 

The  present  two  tracks  between  the  termini  of  the 
cutoff  will  be  used  for  westbound  traffic,  ami  the  cutoff 
V.  ill  carry  eastbound  traffic.  Thus  the  heavier  traffic  will 
get  the  benefit  of  the  low-grade  line. 

The  location  of  the  cutoff  is  as  follows:  Hcginniiig  at 
the  easterly  end,  it  diverges  to  the  r-uuthcrly  >i(lc  d'  ilie 
present  three-track  line  be- 
yond Orleans  Road,  rises  on 
an  0.4 ^i  compensated  grade 
1500  ft.  to  a  crossing  of  the 
]iresent  tracks,  and  contin- 
ues on  the  same  grade 
through  the  ridge  at  Doe 
(;ullej\  The  present  Doe 
(iully  tunuel  will  be  con- 
MTted  into  a  four-track 
open  cut,  with  some  change 
ill  location,  and  a  lowering 
•  if  the  summit  level  liy  10 
ft.  Thence  the  new  line 
runs  along  the  hillside 
above  the  present  tracks  to 
a  point  east  of  Ilansrote; 
here  it  diverges  to  the  left 
and  ))asses  through  the 
ridge  just  east  of  Magnolia. 
It  then  crosses  over  tliu 
jire.sent  tracks  and  over  the 
I'otomac  Hiver  at  Magnolia 
in  Maryland,  pierces  the 
ridge  on  the  west  side  of  the 
river  and  again  crosses  the 
river  and  the  ])resent  tracks 
at  Kessler's  Curve,  return- 
ing into  West  \'irginia. 
Then  follows  hillside  loca- 
tion above  the  e.\i.sting  tracks  to  a  point  just  west  of  i'iiw 
]*aw,  where  the  location  again  turns  to  the  left  and  goes 
through  a  .short  tunuel  south  of  the  jire.sent  Paw  Paw 
tunnel.  All  the  old  and  new  lines  will  lie  comiiined  in  a 
new  four-track  line  somewhat  above  the  |)re.sent  roadbed, 
above  the  highest  known  stage  of  the  Potomac.  At  Little 
<'aca])on  the  existing  four-track  line  is  reacheil. 

The  cutoff  saves  .j.H  miles  of  distance  and  HH7°  curva- 
ture in  ea.«tbound  trallie,  and  avoids  a  grade  at  Hans- 
rote  which  now  requires  |)usher  engines  for  eastbound 
trains.  It  will  have  four  tunnels  (the  longest  about  UOOO 
ft.)  and  two  bridges  over  the  Potomac  Hiver. 

The  r-onstruction  is  to  be  first-class.  Hetaiiiing-wiilis 
will  hold  the  foot  of  the  slope  along  the  river,  and  the 
slopes  above  the  track  will  he  terraced  to  guard  against 

•From  (liitH  Klv<-n  by  J.  Hampton  BnurtiKartnpr.  Piihlirltv 
Riprcm-ritatlvp  of  thf  Baltiinuro  &  Ohio  IMl.  Co.,  Raltlmoir 
Md. 


slides  or  falling  rock.  The  line  will  have  automatic  sig- 
nals, and  at  four  points  interlocking  plants  (Great  Caca- 
pon, Doe  Gully,   Magnolia  and  Little  Cacapon). 

Construction  is  in  charge  of  F.  L.  Stuart,  Chief  Engi- 
neer of  the  Baltimore  &  Ohio  R.R.  It  will  be  carried  on 
in  eight  sections,  which  have  been  let  as  follows:  Sec- 
tions 2,  3  and  4  to  H.  S.  Kerbaugh,  Inc.,  Xew  York; 
5  and  7  to  Bennett  &  Talbot,  Greeusburg,  Penn. ;  6  and 
part  of  8  to  Smith,  McCormick  &  Co.,  Easton,  Penn. ; 
part  of  1  to  Kefauver  &  McLaran  (the  other  part  not  yet 
let)  ;  part  of  8  to  Jas.  F.  McCabe. 

The  cutoff  work  inciinles  several  revisions  of  the  lo- 
cation of  tile  present  tracks,  as  at  Doe  Gully  and  at 
Paw  Paw. 


Ho: 
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Horace  Greeley  Burt 

•e  (ireelcy  Burt,  whose  deatii  was  noted  in  our  is- 
Mny  '.'.'.  \v:is  (iiic  of  the  many  prominent  rail- 
way engineers  whose  ex- 
perience included  both  the 
engineering  and  operating 
departments  of  railway  ser- 
vice. 

His  railway  career  began 
when  he  was  19,  for  in 
March,  1868,  he  became  a 
rodman  on  the  surveys  and 
construction  of  the  St. 
Louis,  Yandalia  &  Terre 
Haute  R.R.  From  Decem- 
ber, 1869,  he  was  engaged 
on  railway  location  and 
construction  work  in  Kan- 
sas until  he  entered  the 
University  of  Michigan  in 
file  winter  of  1870.  After 
graduating  (1873)  he  went 
with  the  Milwaukee  & 
-Xdi'tlicni  R.K.  for  a  few 
mouths,  and  then  entered 
the  engineering  department 
of  the  Chicago  &  Xorthern 
Ry.,  where  he  remained  for 
nine  years  and  rose  to  be 
('lii(>f  Engineer.  He  then 
entered  the  o])eratiug  de- 
jjartment  and  from  1882  to 
1888  was  Division  Superiu- 
Ic'ndeiii  :  tlieii  lie  lieeaine  (Jeneral  Manager  of  the  Fre- 
iiiuiii.  Klklmni  &  Missouri  Valley  R.R.,  until  July,  1896, 
and  of  the  Chicago.  St.  Paul.  Minneapolis  &  Omaha  Ry., 
until  1898.  Both  of  these  roads  are  part  of  the  North- 
western System,  and  in  1898  he  became  Third  Vice-Pres- 
ident of  the  Chicago  &  Xorthwesterii    K'y.,  in  charge  of 

IlMlIie. 

Ill  .laniiary,  1S!»S,  In.  was  made  President  of  the  Union 
Pacific  Ky.,  and  held  this  position  until  1904.  During 
his  term  of  office  very  e.xtensive  recon.struction  and  im- 
provenu'iit  works  were  carried  out  over  the  entire  line. 
He  then  took  u|)  ])rivate  practice  as  a  consulting  engi- 
neer, and  opened  an  office  in  Chicago  in  1905. 

The  Chicago  Association  of  Commerce  in  1911  organ- 
ized a  Committtee  on  Electrification  of  Railway  Termi- 
mils,  for  the  ])urpose  of  investigating  the  problem  of 
applying  electric  traction  to  the  vast  aiul  intricate   rail- 
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way  tenninal  system  of  f'hicn.ud,  and  also  llic  piMjlilcin 
of  sinokt'  abatt'iiic'iit.  Mr.  J!iirt  was  aiipoiiili'd  (iiicr 
Engiucer  of  this  committcL',  :il  tlu'  siij;'j;ustioii  of  l>i'. 
W.  F.  M.  Gos-s,  of  Purchio  UiiixiTsity  (who  was  a  niciii- 
bor  of  the  committee),  on  aceouiil  of  liis  qualilications 
liotli  as  an  engineer  and  an  adinini-^trator.  'I'his  appoint- 
nu'iit  was  made  in  A])i'il.  I'.ill.  and  .Mr.  liiirt  was  in  a<- 
tive  eharge  of  tlie  wori<  of  tiie  idinniittec  until  the  time 
of  his  death. 

George  William  Quintard* 

George  William  Quintard,  whose  death,  at  the  age  of 
91  years,  was  briefly  noted  in  our  issue  u\'  Apr.  10,  was 
prominently  identified  with  the  inm  and  sti'cl  shiphuild- 
iiig  industry  of  America 
almost  from  its  very  incep- 
tion. Mr.  Quintard  was 
born  in  Stamford,  Conn., 
Apr.  22,  1822,  and  came 
from  a  family  of  French 
descent,  which  had  been 
prominent  residents  of 
that  town  for  several  gen- 
erations. Isaac  Quintard, 
the  father  of  George  W., 
was  a  merchant  of  Stam- 
ford. 

After  attending  the  ])ub- 
lic  schools  until  he  reached 
the  age  of  15,  Mr.  Quint- 
ard went  to  New  York, 
where  he  found  employ- 
ment as  clerk  in  a  promi- 
nent grocery  house.  Mr. 
Quintard  saved  his  earn- 
ings, and  after  five  or  six 
years  of  labor  in  a  subordi- 
nate position  was  able  to 
embark  in  business  on  his 
own  account. 

On  Feb.  15,  1844,  he 
married  Frances  J.,  a 
daughter  of  the  late 
Charles  Morgan,  founder 
of  the  Morgan  Line  of 
steamers,  and  this  cir- 
cumstance eventually  gave 
another  direction  to  his 
career.  He  had  already 
shown  himself  to  be  a  caj)- 
able  man  of  business,  ami 
iu  1847,  at  the  age  of  25,  he  gave  up  his  mercantile  pur- 
suits to  enter  a  new  field  of  enterprise  in  which  his  ener- 
getic father-in-law  had  already  nuule  a  reputation. 

Mr.  Quintard  identified  hini.self  at  tiiat  time  with  T.  F. 
Secor  &  Co.,  owners  of  the  Morgan  Iron  Works,  on  the 
East  River,  Xew  York  City.  This  establishment  was  en- 
gaged in  the  manufacture  and  repair  of  engines  for  steam- 
boats and  ocean  steamships,  and  he  found  here  a  con- 
genial field  for  the  exercise  of  his  abilities.  In  1850  he 
became  one  of  the  proprietors,  and  in  iiartnership  Avith 
Charles  Morgan,  remained  in  active  management  until 
1867. 


Mr.    (^lintanl    also    buill    tb 
sicaincrs.  a  Few  nj'  w  liicli  wcih 
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.\l  these  works  Mr.  Quintard  built  a  large  nundiei'  of 
what  were  considered,  in  tliose  days,  ponderous  engines 
r(jr  coasting,  lake  and  river  steamers,  mainly  of  the  walk- 
ing-beam type,  also  engines  for  ships  of  war,  for  botii 
.Vineiican  and  foreign  governments.  During  the  Civil 
\\'ar  the.<e  shops  were  of  great  service  to  the  government 
authorities  who  employed  them  to  construct  the  engines 
of  the  following  naval  vessels:  the  "Onondaga,"  "Wa- 
chusett,"  "Seminole,"  "Muscoota,"  "(Jheuango,"  "Ticoii- 
deroga,"  ".\niiiionoosuc,"  "Ivatahdin,"  "Ascutncy," 
"Idaho,"  "Ti(iga"  .-ind  the  "Kineo." 

During  his  ((injicrtidn  with  the  Morgan  Iron  Works, 
•  engines  for  many  famous 
the  following:  the  "Golden 
K'ule,"  "Manhattan,"  "Al- 
bemarle," "City  of  Hart- 
ford," "De  Soto,"  "Hat- 
teras,"  "Peiko"  (China), 
"Yang  See"  (China), 
"Fab  Hee"  (China), 
"Granite  State,"  "San 
Francisco,"  "Robert  Ful- 
ton," "Xew  Brunswick." 
"Continental,"  "V  ilia 
Clara,"  "{'osmo])olitan,' 
"Commonwealth,"  and  th(; 
Lake  steamers,  "Southern 
Michigan,"  "Western  Mc- 
trojiolis,"  "Xorthern  In- 
diana" and  the  "Crescerit 
City." 

In  1867,  Mr.  Quintard 
sold  the  Morgan  Iron 
Works  to  John  Roach,  the 
noted  shipbuilder,  in  or- 
der to  devote  his  atten- 
tion to  the  Xew  York  & 
Charleston  Steamship  Co., 
of  which  he  was  President 
and  part  proprietor. 

In  1869  he  established 
the  Quintard  Iron  \\'()rks 
at  the  foot  of  12th  St. 
and  the  East  River,  Xew 
York  City,  which  was  only 
a  few  blocks  above  the 
Morgan  Iron  Works.  At 
the  Quintard  Iron  Works, 
lie  resumed  the  construc- 
tion of  marine  engines  and 
machinery,  and  in  a  shore 
into  an  extensive  estab- 
nistructed    some    of   the    en- 
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•Data  furnished  by  George  Quintard  Palmer,  Tresident  of 
the  Alberger  Condenser  Co.,  New  York  City. 
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more  nunlern  Xavy  and  merchant  nuirinc. 
About  18!)0,  Mr.  Quintard  retired  from  the  active  man- 
agement of  these  works,  and  during  the  latter  part  of  his 
life  his  time  was  occupied  in  the  management  of  corpora- 
tions in  which  he  had  investments,  and  into  the  directio/i 
of  which  he  had  been  invited,  owing  to  his  financial 
ability  and  upright  character. 

Tie  had  been  a  director  in  tlu'  ^lanhattmi  Life  Insur- 
ance Co.,  the  Butchers'  &  Drivers'  Bank,  the  Xew  Englaiul 
&  Xova  Scotia  Steamship  Co..  the  Eleventh  Ward  Bank, 
the  X^ew  York,  Lake  Erie  k  Western  R.R..  the  Pennsyl- 
vania Coal  Co.,  the  Atlantic  Mutual  Insurance  Co.,  the 
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State  Tl•u^:t  Co..  the  Union  Ferrv  Co.,  and  the  Leather 
ilanufacturers'  Xational  Bank. 

It  fell  to  the  lot  of  Mr.  Quintard  to  become  one  of  the 
assignees  of  his  old  friend,  John  Roach,  whose  fortune 
had  been  impaired  by  the  hostile  action,  since  repented 
of.  by  the  Xavy  De]iartmeut  under  William  C.  Whitney, 
at  the  time  Mr.  Roach  was  constructing  the  first  ships  of 
the  new  Xa\7.  Mr.  Quintard  with  his  colleagues  was  able 
to  extricate  the  affairs  of  Mr.  Roach  from  difficulties,  re- 
open the  Morgan  Iron  Works  and  the  shipbuilding  es- 
tablishment on  the  Delaware  River,  both  of  which  had 
been  closed,  and  place  them  once  more  on  a  prosperous 
footing. 

Mr.  Quintard  served  his  fellow  citizens  in  the  positions 
of  Emigration  Commissioner  and  Park  Commissioner, 
but  declined  all  other  tenders  of  public  office. 

A  few  years  ago  he  resigned  from  most  of  his  busi- 
ness connections  and  clubs,  and  the  latter  part  of  his  life 
was  spent  between  his  farm  in  tlic  country,  and  !iis  town 
residence. 

Burning  Low-Grade  Fuels  on 
Locomotives* 

By  Samiel  B.  Fl.\gg+ 

Th.-  dividing  line  between  lignitic  and  sub-bituminous 
coals  and  also  between  sub-bituminous  and  bituminous  coals 
cannot  be  sharply  drawn.  Tn  Reneral.  however,  lignitic  coals 
are  characterized  by  a  hish  moistun-  and  high  volatile  mat- 
ter content,  a  fairly  low  percentage  of  ash,  and  a  low  heat 
value.  They  are  of  a  brownish  color,  have  a  woody  ap- 
pearance as  regards  their  structure,  and  give  up  their  moist- 
ure and  disintegrate  rapidly  upon  exposure  to  the  atmos- 
phere. 

The  lower  grades  of  sub-bituminous  coal  differ  from  the 
lignites  mainly  In  appearance.  The  better  grades,  however, 
have  a  much  lower  moisture  content  and  higher  heat  value; 
In  fact,  the  heat  values  of  some  of  them  are  considerably 
higher  than  those  of  many  of  the  bituminous  coals.  Even 
these  high  grade  sub-bituminous  fuels,  however,  have  the 
same  tendency  to  disintegrate  upon  exposure  to  the  air  and 
to  heat  In  a  furnace.  .Another  characteristic  feature  of  both 
the  lignitic  and  sub-bituminous  coals  is  their  liability  to  heat 
In  the  pile  or  bunker  and  to  take  fire  spontaneously.  One 
point  In  favor  of  the  sub-bituminous  coals  Is  the  fnedom 
from  clinker  troublis. 

II  has  been  estimated  that  of  the  coal  easily  accessible 
and  still  remaining  in  thi-  coal  fields  of  the  United  States 
33'^;  Is  represented  by  the  lignitic  and  sub-bituminous  de- 
posits. There  seems  to  be  no  question  that  these  coals  will 
be  used  in  Increasing  quantities.  There  is  doubtless  much  to 
learn  relative  to  the  proportion  of  grate  area  to  heating  sur- 
face that  will  give  best  results  with  different  coals.  .Some 
of  the  roads  are  using  this  sub-bituminous  fuel  on  the  same 
engines  that  at  other  times  burn  bituminous  coal.  The  prob- 
ability of  a  marked  Increase  In  the  use  of  the  true  lignites 
In   the   near   future   Is   not   great. 

Sr.MtK- ARRESTER  DKVICIOS 
In  some  sections  the  greatest  problem  conmcted  with  the 
use  of  HUb-bituminous  fuels  has  been  the  preventing  of 
spark  troubles.  Because  of  the  high  drafts  necessary  and 
the  absence  of  any  coking  properties  of  the  fuels,  large 
quantities  of  sparks  are  carried  out  of  the  firebox.  These 
must  he  caught  by  some  arrangement  of  screens,  or  so  de- 
layed In  passing  out  that  they  are  cooled  down  to  a  tem- 
perature at  which  they  will  do  no  harm,  or  they  must  be 
broken  up  Into  ij.irtlcles  of  such  small  size  that  they  will  be 
«Ii-ad  before  ri'aehing  the  ground.  The  first  attempts  to  solve 
this  problem  were  madi'  with  diffi'rent  sizes  and  arrange- 
m*'ntB  of  screens  and  usually  Included  two  screens  f*)r  the 
ganes  to  pass  through.  11  was  usually  found,  however,  that 
one  of  the  screens  clogged  and  prevent<'d  the  free  steam- 
ing  of   the   engine. 


By  using  a  single  screen  properly  set,  most  of  the  clog- 
ging trouble  can  be  done  away  with.  .Screens  set  hori- 
zontally will,  with  some  forms  of  stacks,  remain  clear  longer 
and  give  less  trouble  than  if  set  on  an  incline;  and  small- 
mesh  netting  of  small  wire  is  more  satisfactory  than  that 
made  of  large  wire. 

.A  front-end  arrangement  designed  to  reduce  in  size  the 
sparks  or  cinders,  and  also  delay  their  delivery  from  the 
stack,  is  shown  in  Fig.  1  (American  Locomotive  Co.).  A  num- 
ber of  locomotives  have  been  equipped  with  this  device  and 
have  been  in  service  for  two  to  four  years.  It  is  stated  that 
the  sparks  are  reduced  to  such  small  size  that  tliey  give  no 
trouble. 

Tlie  sparks  upon  leaving  the  front  end  of  the  flues  strike 
the  baffle  plate  A  and  are  deflected  downward.  In  front  of 
the  baffle  plate  is  a  table  plate  with  an  adjustable  end 
B.  under  which  the  sparks  and  gases  pass.  Deflector  plates 
attached  to  the  boiler  front  and  to  the  top  and  bottom  of 
the  smoke  arch,  and  a  flat  plate  attached  to  the  front  end 
door,  again  deflect  the  gases  and  solid  particles,  after  which 
they  pass  thiough  a  netting  C,  of  4x4  in.  mesh,  which  sur- 
rounds the  vanes.  D.  These  vanes  are  separate  castings  at- 
tached to  the  bottom  end  of  a  bell-shaped  casting  suspended 
from  the  base  of  the  stack  and  set  with  about  a  2-in.  open- 
ing between  them.  In  passing  between  the  vanes  the  par- 
ticles are  further  pulverized  and  by  the  time  they  leave  the 
stack    are    harmless. 

Another  front-end  arrangement  for  sub-bituminous  coal 
burners  is  shown  in  Fig.  2,  and  has  been  used  ijrincipally  in 
locomotives  burning  coal  from  the  Roundup  district,  Mon- 
tana (C.  M.  &  St.  P.  Ry.).  The  sparks  do  not  pass  through 
any  screens  or  netting,  the  success  of  the  device  depending 
rather  upon  the  delayed  delivery  of  the  solid  particles,  thus 
allowing  them  time  to  cool  down.  A  roughened  plate  of  ?4- 
in.  steel  A,  is  attached  to  the  regular  baffle  plate  at  the 
front  flue  sheet.  This,  together  with  the  table  plate  If 
fastened    to    a    flange    on    the    upper   end    of    the    exhaust    pipt. 
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Fig.  1.    Amkhicax  Fk;.  2.    Chicago,  Mil- 

LOCOMOTIVK    Co.  WAUKKE  &   St. 

I'AiTL  By. 
Si>Ai!K-Aiti;KsTiXG   Devices    you    Locomotives 
Burning   LKiNi'ii-: 

deflects  the  sparks  and  gases,  causing  them  t(j  pass  to  the 
front  of  the  smoke-box.  A  liner  plate  C,  attached  to  the 
front-end   door  serves  as  another  deflecting  plate. 

The  paths  of  the  sparks  and  gases  arc  indicated  by  the 
aj-rows.  The  top  and  bottom  sides  of  the  plate  D,  midway 
l)etween  the  two  petticoat  pipes  E  and  F,  are  faced  with 
4x4-in.  mesh  No.  8  netting,  shaped  as  shown.  Sparks  in 
passing  between  the  housing  surrounding  the  petticoat  pipes 
.ind  entering  the  latter  strike  these  screens  and  are  broken 
up  into  smaller  particles  before  being  discharged. 

The  Promolloii  of  Trnetlou-RnKlne  competition  has  been 
undeilaken  by  the  American  .Society  of  Agiicultural  Engi- 
neers, which  is  now  ready  to  furnish,  during  the  year,  tech- 
nical a3sistan<e  in  the  management  of  com))etitions  of  trac- 
tion engines  for  general  purposes.  At  the  last  annual  meet- 
Ig  of  the  Society  It  was  voted  that  a  special  committee  should 
hold  Itself  ready  to  assist,  on  request,  in  the  technical  manage- 
ment of  such  competitions  during  the  coming  season.  This 
I'ommlttee  has  been  appointed  and  will  discUFS.  with  managers 
of  fairs,  expositions  and  apparatus  shows,  the  technical  as- 
pects of  such  questions  as  where  competition  had  best  be 
held  and  what  land,  buildings,  equipment  and  funds  are  neces- 
sary. Preparation  of  rules  and  regulations  for  the  contest 
and  supervision  of  testing  and  Judging  will  be  undertaken  by 
the  Society,  but  It  will  not  undertake  to  record  cntrie.M  and 
make  local  arrangements.  Tti(|inr|cH  should  be  made  of  the 
secretary  of  th<'  Society.  I.  S.   Diili.rson,  rrli;in,i.  III. 
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'I'lu'  idiiipliHrnrv  witli  winch  snnic  nl'  us  have  assuiiicd 
that  Aiuerica  led  tlic  woi-ld  in  d('\('lii|iiiiriil  cil'  clcdric; 
lislitiiig,  amoiio-  otlicr  tliiiif;s.  is  ruddy  sliatliu-cd  liy  a 
recent  editorial  in  a  Britisli  conlcniiiinaiy*  uliicli  tells 
us  how  cnule  our  systt'uis  must  he  and   Imw    uuirli   nnirc 

satisfactory  arc  the  systems  (ncv  seas.      Il    is  of  i \ail 

that  we  eiiusidei-  the  supply  iictwoi'ks  in  niii'  lai\i;('  cilics 
(in  which  Nullage  lias  nut  lieen  (ill'  Fen'  yeais,  (ir  the  siz- 
zling potentials  of  our  long  Iransinissiou  lines.  (nir  stag- 
gering production  of  lam|)s  and  machinery.  All  such 
considerations  tail,  fnv  luir  systems  have  liccn  con\icted 
on  the  evidence  n{  une  nf  dui'  nwii  nundier.  1 1  seems 
that  there  has  fallen  into  the  hands  nl'  this  c(inti>ini)oiary 
a  copy  of  an  -Vmeriean  technical  Jdurnal  puhlishcd  ti.i 
further  the  interests  of  a  group  who  feel  that  the  large 
central  Station  cannot  coni]5ete  in  economy  and  satisfac- 
tion with  a  nioderate-.sized  i.solated  plant.  Possibly  (uir 
tran.satlantif  friends  suffered  a  ])ecu!iar  lap.se  and  swal- 
lowed all  the  statements  which  tiiey  read  without  the 
]iroverbial  and  much  needed  grain  of  salt.  Anyhow, 
hearing  in  mind  the  recognized  tendeiun'  to  concentrate 
the  generation  of  electrical  energy,  mir  British  cmisin 
breaks  out  in  a  strain  nf  pardoiiahlc  pride,  thus: 

We  g'athei-  from  tVie  columns  of  this  contemporary  that 
central-station  service,  presumably  in  America,  has  not 
reached  the  same  standard  of  reliability  as  now  prevails 
througrhout  the  length  and  breadth  of  the  British  Isles. 

Presumably,  both  steam  and  hydraulic  stations  have  been 
subject  to  somewhat  serious  interruptions,  if  we  may  take 
the  word  of  our  contemporary,  and  this  fact  has  thrown  dis- 
credit upon  public  electricity  supply,  while  at  the  same  time 
enhancing  the  claims  which  can  be  put  forward  on  behalf  of 
isolated    plant 

Whether  or  not  it  is  a  matter  of  temperament  or  natural 
ability,  or  even  an  indigenous  aptitude  for  carrying  out  good 
work,  we  seem  to  have  been  able  to  estaolish  a  thoroughly 
lettable  public  electricity  service,  and  one  which  we  presume 
our  American  friends  would  like  to  possess.  We  do  not  say 
this  in  any  boasting  spirit.  The  result  is  doubtless  due  to 
that  peculiarly  British  trait  of  thoroughness  which  evidently 
only    comes    of   long   experience. 

We  have  heard  that  fine  lawns,  such  as  ai'e  fdund  on 
a  few  estates  in  England,  arc  to  he  secured  only  hy  cen- 
turies of  continued  rolling,  hut  when  it  ccmies  tn  building 
power  plants  we  have  cherished  an  idea  that  <iur  exper- 
ience dated  back  as  far  as  anybudy's. 

The  First  Large  Freight  Yard  to  Be 
Operated  by  Electricity 

One  of  the  mo.st  dittieult  problems  in  connection  with 
railway  electrification  i.s  the  electric  operation  of  switch- 
ing yards  for  freight  .service.  Where  the  third-rail  .sys- 
tem of  operation  is  employed,  it  will  be  conceded,  prob- 
ably, that  operation  of  a  freight  yard  by  electric  power 
is  out  of  the  question.  The  work  of  yard  men  is  dan- 
gerous enough  at  the  present  time :  and  if  we  were  to 
add  to  present  dangers  the  necessity  of  keeping  clear  of 
a  labyrinth  of  highly  charged  third  rails,  extending  all 
over  the  labyrinth  of  tracks,  it  may  well  be  expected 
that  the   result   in  casualties  would   shortly  result   in   a 
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public   iiiitcry   and   ionsc(picnt   lcgislati(jn   compelling   the 

nband iciil   of  the  .system.     All  this  is  aside  from  ilif- 

licultii>  III  c(uinection  with  the  interriiptioii  of  the  third 
rail  in  |)assing  switches,  which  would  always  leave  chances 
lit  a.  train  coining  to  a  standstill  when  the  locomotive 
was  not  in  touch  with  its  current  su])i)ly. 

With  the  high-tiuisidii  o\crhead  .system  of  ehM-tric  dis- 
tribution, however,  such  as  is  now  in  use  on  the  .\'ew 
"idik,  New  Haven  iV  liaritoid  K.lf.  from  New  York  to 
.\ew  Haven,  it  becomes  pi)>sible  tn  e(iui|)  a  freight  van! 
fcir  electric  (iperalimi  by  suspending  a  network  of  clcc- 
tri<'  ((inductiirs  (ivcrlicad.  This  has  now  been  done  for 
ihc  .\cw  Haxcn  Ky.  at  its  Harlem  River  freight  ter- 
minal III  the  niirtheni  part  of  New  York  f'ity.  This  ter- 
minal covers  an  aiea  of  "^00  or  300  acres  and  its  tracks 
have  a  total  extent  of  8fi  miles. 

The  steel  towers  which  support  the  overhead  network 
iiie  spaced  abmit  ;iOO  ft.  apart  longitudinally.  Cables 
IViim  the  iiip>  of  these  towers  span  8  to  10  tracks  and 
support  at  each  track  a  single  line  of  %-iu.  steel  cable. 
This  cahh'  carries  a  copper  conductor  and  below  it  is 
the  steel  i-onductor  wire  against  which  the  pantograph  on 
the  electric  locomotive  makes  contact.  Steel  deflectors 
are  u.--ed  .-ii  the  switches  lo  give  a  smooih  and  contin- 
u<ius  c(uitact  with  the  pantogra])h.  The  standard  posi- 
tion dl'  the  contact  wire  is  'i'iy2  ft.  above  the  top  of  the 
rail  which  gives  a  clearance  of  about  2  ft.  over  the  head 
of  the  average  brakeman  standing  on  top  of  the  cars. 
While  this  is  rather  clo.ser  to  a  high-tension  electric  con- 
ductor than  is  exactly  pleasant,  it  is  stated  that  among 
the  500  men  emj)loycd  in  the  yards  since  electric  oper- 
ation began,  no  ca.sualties  from  electric  shock  have  re- 
sulted. At  present  there  are  seven  electric  switching 
Idcdinotives  w(n'king  in  the  yards  and  as  many  steam  lo- 
cdiiidtix-es.  It  is  expected  that  within  .9ix  mouths  ad- 
ditidiial  cli'ctric  locomotives  will  be  put  in  service  so  that 
the  entire  yard  will  be  operated  by  electricity. 

Figures  as  to  the  cost  of  equipment  of  the  yard  for 
electric  dperation  are  not  yet  made  public.  We  believe, 
howcMM-.  in  \  iew  of  the  I'ast  experience  of  the  New 
Haven  road  w  ith  electric  operation,  that  railway  men  in 
general  will  scrutinize  very  closely  the  operation  of  the 
Harlem  yard  before  deciding  to  accept  such  a  system 
for  use  elsewhere.  Tt  will,  of  course,  be  admitted  that 
the  elimination  of  smoke  and  escaping  steam  and  the 
iidise  of  the  exhaust  of  switching  locomotives  is  a  great 
gain  to  the  adjacent  territory.  It  is  stated  that  appart- 
ment  hou.scs  are  being  erected  in  the  district  near  the 
Harlem  yards  which  has  hitherto  been  considered  un- 
available for  residence  purposes.  On  the  financial  side, 
however,  the  case  for  electric  operation  is  far  from  clear ; 
and  the  financial  side  is  one  which  no  railway  is  over- 
looking in  these  days.  Attention  may  well  be  directed  imt 
alone  to  the  first  cost  of  equipping  a  yard  with  the  great 
labyrinth  of  towers,  cables  and  contact  wires,  but  to  the 
cost  of  maintenance  and  depreciation  of  this  overhead 
network.  The  ]3robability  seems  strong  that  the  life  of 
this  overhead  network,  exposed  as  it  is  to  all   the  cor- 
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rosive  influences  of  the  weather  and  accessible  for  re- 
pair and  maintenance  in  the  way  of  painting,  etc.,  only 
with  much  expense  and  risk,  will  be  a  comparatively 
short  term  of  years.  This  means,  of  course,  that  a  high 
percentage  must  be  assumed  for  depreciation  in  figur- 
ing total  cost. 

There  seems  to  be  no  question  also  that  a  very  much 
higher  standard  of  track  maintenance  will  have  to  be 
kept  up  with  electric  operation  in  order  to  keep  the  re- 
turn track  circuits  in  good  condition.  Eailways  have 
been  accustomed  to  economize  by  using  second-hand  rails 
in  yard  track  and  expending  very  little  work  on  track 
maintenance  on  long  sidings  over  which  no  movements 
at  high  speed  occur.  Electric  operation  will  mean  that 
more  money  and  probably  a  good  deal  more  money  will 
have  to  be  spent  on  yard-t"aik  maintenance. 

Reverting  again  to  the  question  of  danger,  it  is  said 
that  the  overiiead  network  is  arranged  in  independent  sec- 
tion. By  throwing  a  switch,  the  current  supply  can  be 
cut  off  from  any  unit  section  so  that  repairs  to  the 
overhead  network  can  be  made  with  safety.  This  is,  of 
course,  a  necessary  feature  and  will  give  no  trouble  if 
the  repairs  to  be  carried  out  involve  something  which 
can  be  done  in  a  short  time.  If  and  when,  however,  re- 
pairs become  necessary  whicli  will  involve  a  day  or  several 
<Iays  to  accomplish,  tlie  interruption  to  the  business  of  a 
crowded  yard  might  be  a  very  serious  matter.  It  will 
be  worth  investigation  also  as  to  whether  the  electric 
operating  results  in  greater  damage  to  cars  and  to  lading 
than  the  operation  with  steam  locomotives.  With  steam 
or  compressed  air  it  is  easy  to  graduate  the  a])plied  force. 
With  electric  power,  however,  the  general  tendency  is  to 
start  up  with  a  jerk. 

Besides  the  large  Harlem  yard,  the  New  Haven  has 
al.so  electrified  its  freight  yards  at  Xew  Rochelle,  Mount 
Vernon,  AVoodlawn  and  Stamford  and  intends  to  tranr.- 
forni  its  other  freight  yards  all  the  way  to  Xew  Haven. 
The  results  of  its  experience,  financial  and  otiicrwise. 
in  this  new  departure  will  Ik-  watched  witii  iritical  inter- 
est by  railway  officials  the  country  over. 

}: 

Municipal  Participation  in   Railway- 
Terminal  Projects  at  Chicago 

The  railway-terminal  probleiri  in  Chicago  has  entered 
a  new  phase  of  develo])mei)t,  wliicii  seems  to  ]ironiise  the 
review  of  present  and  future  plans  by  an  independent 
body  which  will  consider  them  from  the  Jioint  of  view 
of  the  city  as  well  as  that  r)f  the  railways.  Tiiis  is  a 
very  desirable  step  in  view  of  the  importance  of  proper 
relations  between  the  location  and  arrangement  of  rail- 
way terminals,  the  .«ystematic  develo])mcnt  of  iiuinici|)ai 
improvements,  and  the  convenience  of  the  traveling  |nd)- 
lic. 

Tiiis  situation  has  develotx'd  as  the  result  of  an  appli- 
cation to  the  city  for  the  neces.sary  authority  to  rebuibl 
the  present  I'liion  Station  at  approximately  the  exist- 
ing location  hut  on  a  much  larger  site,  which  proposed 
reconstruction  includes  also  a  revision  of  the  adjacent 
freight  terminals.  This  station  is  owni-d  by  the  Penn- 
sylvania 1M{.  Co.  and  is  u.sed  by  four  railways.  Tl  lies 
on  the  west  bank  of  the  Chicago  Iliver  and  (including 
the  station  yard)  extends  from  Jackson  Bo\devaid  to 
Madison    St.    (a   distance   of   three    blocks).      When    the 


railway  company's  plans  for  reconstruction  were  submit- 
ted to  the  city  authorities,  with  request  for  an  ordinance 
for  certain  closing  and  changing  of  streets,  opposition 
was  at  once  evident,  and  there  has  been  a  growing  agita- 
tion, against  the  approval  of  these  plans.  The  opposition 
comes  from  various  sources,  some  interested  and  others 
disinterested.  Among  the  main  points  are  that  the  de- 
sign does  not  give  sufficient  consideration  to  the  mtmi- 
cipal  aspect  of  the  work,  that  the  new  plan  would  per- 
petuate the  jjresent  undesirable  feature  of  a  line  of  rail- 
way property  blocking  the  westward  growth  of  the  busi- 
ness portion  of  the  city,  and  that  it  would  perpetuate 
the  present  unsystematic  arrangement  of  terminals  and 
passenger  stations. 

As  might  be  expected,  the  opposition  is  not  united  as 
to  the  proper  action  to  be  taken.  One  group  of  oppo- 
nents declares  that  the  new  station  should  be  located  at 
12th  st.,  about  a  mile  further  south,  in  order  to  conform 
with  certain  plans  for  the  city's  development,  to  group 
all  the  railway-terminal  stations,  and  to  eliminate  the 
present  restriction  to  the  city's  growth.  Another  group 
considers  that  no  such  individual  station  should  be  built, 
but  that  all  passenger  and  freight  terminals  should  be 
combined  in  one  vast  station,  in  the  neighborhood  of  l?th 
St. 

At  various  f)ublic  meetings,  the  discussion  of  the  plan 
now  proposed  by  the  Pennsylvania  R.R.  has  been  taken 
up  mainly  by  those  interested  either  in  the  railways,  in 
the  various  private  or  individual  terminal  projects,  or  in 
plans  for  the  city's  future  improvement.  From  this 
presentation  of  these  diverse  interested  views  there  has 
arisen  the  suggestion  that  no  railway-terminal  project 
should  be  approved  by  the  city  until  it  has  been  consid- 
ered by  a  competent  and  disinterested  commission  that 
will  consider  it  in  its  general  relation  to  the  city  and 
the  public.  This  is  a  very  reasonable  position,  and  it 
is  to  be  hoped  that  such  a  method  will  be  carried  into 
effect,  for  however  good  the  present  plan  of  the  railway 
company  may  be  in  itself,  the  fact  remains  that  it  has 
been  prepared  entirely  in  the  interests  of  the  railway 
company,  and  witliout  regard  to  tlie  railway  situation  as 
a  whole. 

The  Board  of  Direction  of  the  Western  Society  of  En- 
gineers has  passed  a  resolution  recommending  that  be- 
fore the  city  grants  an  ordinance  to  any  railway  for 
changes  in  any  of  the  present  terminals  (passenger  or 
freight)  a  commission  should  be  appointed,  having  special 
knowledge  of  the  problems  involved,  to  assist  the  city 
council  in  arriving  at  a  pro])er  decision.  Tiic  Chicago 
Architects  Business  Association  has  passed  a  somewhat 
similar  resolution,  lint  recommending  further  that  the 
commission  sliouM  be  I'oinposed  of  eminent  engineers  and 
architects  who  lia\c  Jio  liinincial  inlcr(>sl  in  or  connec- 
tion with  any  railway  system. 

The  present  railM'ay-terniinal  system  of  Chicago  is 
un.systematic  in  the  extreme,  nnd  one  i>\'  ils  worst  fea- 
tures is  that  a  great  area  of  l;i!iil  in  llii'  heart  of  the 
city  (which  should  be  of  high  vahii')  is  dccupieil  In- 
freight  tracks  and  freight  sIkmN.  TIio  |)i-(i|iciiy  cniinot 
be  developed,  its  undesirable  character  or  occupation 
tends  to  lower  the  value  of  adjacent  ])roperty,  and  by 
scimrating  the  central  part  of  the  city  plan  from  its  out- 
lyinir  districts  it  seriously  hampers  the  proper  growth  and 
extension  of  the  l)usiness  district.  Each  railway  has  its 
own   yards,   shc(ls   and   other    facilities,   and    there    is    no 
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atk'Hipt  111  hariniini/c  nr  rd/ii-diiiiiti'  llu'so  rucililics  to 
))r(iiiiiiii'  ilir  I'lliili'iii  V  (if  llic  Cliiciifjo  niilwavs  J'l'cifilit. 
service  iis  a  whole.  Snme  ])re\i(>us  (lisciissiciiis  of  this 
matter  will  he  found  in  our  issues  of  Jlav  '■>.  \'U'i.  anil 
Fell.  ■.':,  l!)i;i. 

\l  the  i)reseiit  time  there  are  si.K  passenger  tenniual 
stations  in  Chicago.  Two  of  tliese  arc  of  modeiii  eon- 
struction,  aiul  the  reconstruction  of  three  others  is  under 
consideralioji.  Each  of  the  various  plans  for  the  several 
stations  has  been  prepared  entirely  with  a  view  to  the 
requirements  and  ideas  of  tlie  railways  concerned  in  its 
use.  The  relation  of  each  station  to  the  municipal  as- 
]ieet  (if  the  matter  has  lieeii  ]iractically  ignored,  as  has 
been  the  question  of  relation  to  other  terniiiuil  stations 
and  railway  systems.  \\'lien  the  plans  have  been  com- 
pleted by  the  railways  and  their  repi-esentatives,  the  city 
is  simply  asked  to  pass  the  necessary  ordinances  (for 
closing  .streets,  etc.)  and  to  issue  the  necessary  construc- 
tion permits.  In  addition  to  the  railway  plans  for  dif- 
ferent station.s,  plans  have  been  proposed  by  private  par- 
ties at  various  times  for  the  establishment  of  either  one 
vast  station  for  the  use  of  ail  the  railways,  or  else  a  group 
of  adjacent  stations  each  to  be  used  by  a  certain  group 
of  railways.  While  these  jirivate  iilans  ]jresent  certain 
desirable  and  advantageous  features,  and  include  usually 
some  consideration  of  the  municipal  side  of  the  matter, 
they  represent  individual  ideas  only,  and  are  likely  to  be 
open  to  objection  from  both  the  municipal  and  the  rail- 
way sides  of  the  question. 

The  city  is  by  no  means  free  from  blame  in  the  present 
situation.  It  has  not  attempted  to  impose  its  views  or 
to  make  any  representations  in  regard  to  plans  w'hich 
were  known  to  be  in  preparation  by  the  railways,  al- 
though the  advantages  of  cooperation  should  have  been 
evident  to  the  city  authorities.  And  in  the  present  case, 
it  was  only  when  the  completed  plans  were  submitted 
by  the  railway  and  objections  were  made  to  them  by  var- 
ious parties,  that  the  city  authorities  took  any  steps  to 
consider  the  matter.  The  city  has  been  delinquent  also 
in  failing  to  secure  the  provision  of  convenient  local 
transportation  routes  serving  the  existing  six  stations. 
Between  some  of  the.se  stations  there  are  no  street-car 
routes  whatever,  although  the  city  exercises  control  over 
the  street-railway  companies  and  could  have  long  ago  re- 
quired the  construction  and  operation  of  street-car  lines 
on  such  routes. 

This  situation  is  paralleled  in  the  Pennsylvania  sta- 
tion in  New  York  City,  which,  although  projected  in  its 
present  form  nine  years  ago  and  opened  for  service 
nearly  three  years  ago,  is  still  in  a  peculiarly  isolated 
zone,  as  far  as  rapid  transit  is  concerned.  That  it  is  sit- 
uated on  a  new  subway  line  authorized  only  this  year  to 
be  in  operation  possibly  by  1917  is  a  measure  of  the  time 
lost  by  lack  of  cooperation  and  municipal  initiative. 

In  view  of  the  importance  of  the  relations  between  the 
railways  and  the  public,  and  between  the  railway  and 
municipal  facilities,  it  seems  very  desirable  that  the 
problems  affecting  the  new  Union  Station  at  Chicago 
should  be  carefully  considered  by  some  disinterested  and 
expert  authority  before  any  plan  is  finally  authorized. 
Such  a  commission  would  receive  and  weigh  the  various 
arguments  presented,  and  should  be  able  to  arrive  at 
some  conclusion  which  would  equitably  adjust  the  mat- 
ter with  due  regard  to  the  city,  the  public  and  the  rail- 
ways. 


What  Is  the  Matter  with  Irrigation? 

As  those  of  our  readers  familiar  with  the  conditions 
of  engineering  work  in  the  far  West  are  only  too  well 
aware,  irrigation  enterprises  are,  comparatively  speaking, 
at  ii  standstill.  This  is  not  becau.se  of  lack  of  oppor- 
tunity. There  arc  still  plenty  of  places  where,  by  the 
construction  of  reservoirs  that  could  store  the  spring 
floods,  land  which  is  now  worthless  desert  could  be  eon- 
vcrteil  into  fertile  and  profitaljle  fields. 

I'lut  when  the  enthusiast  who  sees  the  possibilities  of 
such  a  situation  goes  to  a  banking  house  in  the  Hast 
and  asks  it  to  finance  the  work,  he  is  met  with  a  recep- 
tion compared  to  which  a  journey  of  polar  exploration 
would  be  tro])ieal.  It  will  not  do  to  blame  the  banker 
for  this,  beiaiise  he  knows  by  experience  that  irrigation 
lioiiils  arc;  today  practically  unsalable.  Xot  a  few  bank- 
ing hou.ses  have  suffered  in  purse  and  in  reputation  be- 
cause of  the  irrigation  enterprises  which  they  have 
financed  in  the  past.  It  is  wortli  while  asking,  therefore, 
why  irrigation  is  unprofitable.  It  is  true  that  many  irri- 
gation projects  have  been  run  by  irresponsible  men  who 
have  sought  merely  to  sell  stocks  and  bonds  with  little 
care  w'hether  the  purchasers  ever  received  any  return  or 
not.  This,  however,  is  only  a  part  of  the  explanation  why 
irrigation  securities  are  shunned  by  investors.  Wild-cat 
mining  stocks  innumerable  have  been  sold  in  all  parts 
of  the  country;  but  a  valuable  mine  or  valuable  mining 
stock  is  not  thereby  rendered  impossible  of  sale. 

The  trouble  with  irrigation  enterprises  is  that  even 
when  they  have  been  honestly  and  intelligently  financed 
and  managed,  the  final  result  has  usually  been  either  a 
loss  to  the  investors  or  a  return  too  small  on  the  whole  to 
pay  for  the  risk  and  trouble.  There  are,  of  course,  a 
few  notable  exceptions  to  this  general  rule.  We  are 
speaking  in  a  large  way  now,  and  dealing  not  with  par- 
ticular enterprises  but  with  the  general  run  of  well  man- 
aged irrigation  ]irojects  under  private  enterprise. 

It  is  important  to  inquire  the  reason  why  there  has  been 
such  general  disappointment  in  the  final  outcome  of  irri- 
gation work.  According  to  information  from  reliable 
sources,  the  reasons  why  irrigation  projects  have  so  gen- 
erally failed  may  be  stated  about  as  follows:  There  are 
enormous  areas  of  arid  land  in  the  West  which  in  their 
original  state  can  produce  nothing,  but  which  with  irri- 
gation water  properly  applied  can  produce  such  crops 
that  the  lands  will  be  worth  $100  to  $200  per  acre,  and  in 
exceptional  cases  even  more.  The  cost  of  building  dams, 
storage  reservoirs  and  canals  to  bring  the  water  to  such 
lands  may  be  taken  as  a\eraging  in  the  neighborhood  of 
$50  per  acre.  As  the  final  value  of  the  land  will  be  two 
or  three  times  what  it  will  cost  to  bring  the  water  to  it, 
there  is  apparently  a  very  large  margin  of  profit. 

If  it  were  possible  for  the  irrigation  financier  to  apply 
the  water  to  the  land,  and  then  sell  it  all  off  to  solvent 
purchasers  at  $100  per  acre  or  more,  his  prospective 
large  profit  would  be  realized.  There  is,  however,  one 
essential  element  in  irrigation  development  which  many 
shrewd  capitalists  who  have  undertaken  irrigation  work 
in  the  past  twenty  years  have  overlooked,  and  that  ele- 
ment is  the  character  of  the  purchasers  of  the  irrigated 
lands. 

There  are  no  doubt  several  millions  of  people  resident  in 
towns  and  cities  who  would  be  very  glad  to  try  the  experi- 
ment of  settling  on  an  irrigated  farm  and  enjoying  all 
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the  delights  so  picturesquely  set  forth  by  the  glowing 
prospectus  writers,  but  a  very  small  percentage  of  these 
people  have  the  ready  money  to  buy  an  irrigated  farm  at 
$100  an  acre,  and  an  equally  small  percentage  would 
know  how  to  profitably  work  such  a  farm  if  they  had  it. 

The  present  situation  is  that  the  supply  of  irrigated 
land  offered  for  sale  has  far  outrun  the  supply  of  intel- 
ligent farmers  who  desire  and  are  able  to  purchase  such 
lands,  live  upon,  and  work  them.  In  British  India  tlie 
irrigation  works  undertaken  by  the  Government  have 
been  uniformly  successful  and  have  invariably  returned 
a  handsome  margin  of  profit  on  the  cost  of  the 
work:  but  British  India  is  swarming  with  peasants  who 
ask  nothing  better  than  the  privilege  of  living  upon  and 
working  land  which  yields  them  a  bare  subsistence.  There 
is  the  greatest  possible  contrast  between  the  irrigator  of 
British  India  and  the  Americans  in  the  far  West  whom 
promoters  of  irrigation  projects  desire  to  place  on  the 
land. 

A  rerj'  large  proportion  of  land  buyers  in  the  West 
have  made  money  by  land  speculation.^  If  the  man- 
ager of  an  irrigation  project  can  persuade  land  specu- 
lators to  buy  up  lands  at  $100  an  acre  on  the  ground  that 
they  are  likely  to  be  worth  $150  to  $2.50  in  the  course  of 
two  or  three  years,  he  is  a  lucky  fellow.  In  fact,  we  are 
informed  that  where  irrigation  enterprises  have  turned 
out  profitably  to  their  promoters  and  investors,  it  has 
generally  been  because  those  in  charge  were  shrewd 
enough  to  sell  out  at  a  sure  profit  rather  than  hold  onto 
the  land  and  wait  for  a  rise. 

We  should  not  be  understood,  however,  as  stating 
that  there  are  no  substantial  intelligent  farmers  living 
on  irrigated  land  in  the  West.  On  the  contrary,  there 
are  a  very  great  number  of  them;  but  it  requires  large 
inducements  to  persuade  enough  of  these  men  to  move 
into  a  new  country  to  fill  up  at  once  a  large  irrigation 
project. 

The  development  of  an  irrigation  project  is  similar 
in  many  respects  to  the  development  of  a  tract  of  sul)ur- 
ban  land.  Many  an  inve.stor  has  learned  by  dear  experi- 
ence that  it  is  impossible  to  quickly  build  up  a  suburban 
tract  of  large  size  and  sell  all  the  land  at  a  large  profit  to 
bona  fide  home  builders. 

On  the  face  of  things  there  seems  to  lie  an  enormous 
profit  between  the  co.st  of  a  large  tract  bought  by  the 
acre  and  the  price  of  the  same  land  when  cut  up  into 
building  lots  and  .«old  to  home  buyers;  but  if  the  devel- 
opment is  to  come  naturally,  it  will  be  found  that  instead 
of  .«elling  off  all  the  lots  in  two  or  three  years,  it  may  be 
a  matter  of  ten  or  twenty  years  or  more  before  even  two- 
thirds  of  the  lots  can  be  sold  to  home  seekers.  During 
all  this  time,  interest  on  the  investment  is  piling  up  and 
so  are  assessments  for  various  street  improvements,  and 
the  profit  of  (be  suburban  land  developer  not  infrcfiucnfly 
turns  out  to  be  a  minus  quantity. 

Tonditions  very  similar  operate  to  cut  down  the  pmf- 
its  of  an  irrigation  enterprise.  In  the  first  place  if  the 
works  for  water  storage  and  distribution  are  of  juagni- 
tiide,  twr)  f)r  three  years  or  more  may  l)e  required  for  their 
construction  and  during  all  this  time  interest  charges 
are  accumulating.  The  rate  of  interest  on  irrigation  se- 
curities when  they  can  he  floated  nt  all  is  seldom  less  than 
fi%  ;  and  when  commissions  to  the  hankers,  etc..  are  de- 
ducted, the  actual  rate  of  interest  paid  is  often  7%  or 
more. 


With  the  works  completed,  the  next  probliiu  is  to  put 
the  land  under  irrigation.  Of  the  buyers  of  the  land, 
only  a  small  percentage  are  able  to  pay  for  their  lands 
in  cash.  Even  those  who  have  capital  have  to  expend  it 
in  buildings,  in  farm  machinery,  in  the  purchase  of  stock 
and  in  preparing  the  land  for  irrigation.  A  consider- 
able part  of  the  settlers  will  prove  failures  through  shift- 
lessness,  intemperance,  ignorance,  etc.  Meanwhile  th.; 
whole  irrigation  plant  must  be  operated  and  maintained 
at  heavy  annual  expense.  Thus  it  has  very  often  re- 
sulted, even  with  an  irrigation  enterprise  honestly  built 
and  financed,  that  for  two  or  three  years  after  its  com- 
pletion it  was  a  case  of  a  good  deal  of  money  going 
out  and  little  coming  in.  A  graphic  picture  of  the 
course  of  events  on  many  irrigation  projects  is  siven 
in  the  following,  furniished  to  us  by  an  engineer  thor- 
oughly posted  in  irrigation  development: 

An  irrigation  system  depends  for  its  success  upon  hundreds 
of  individual  farmers  whio  cannot  be  controlled  and  organized 
as  are  laborers  employed  in  the  factory.  Each  farmer  must 
learn  individually,  sometimes  through  years  of  experience 
and  frequent  failure,  how  to  successfully  subdue  and  culti- 
vate  the   ground. 

The  lands  may  be  sold  immediately  after  the  system  is 
built  as  the  result  of  attractive  advertising;  but  relatively 
few  of  the  persons  who  obtained  farms  will  be  experienced 
farmers.  Thousands  of  acres  may  be  provided  with  water, 
but  at  the  end  of  the  first  yeai-,  it  will  be  found  that  a  very 
small  percentage  has  actually  been  properly  leveled  and  pre- 
pared for  cultivation  of  crops.  Many  of  the  farmers  have 
made  mistakes  and  comparatively  few  can  show  much  return 
for  their  work. 

The  next  year  a  little  larger  area  is  in  cultivation  and  so 
on.  Then  there  comes  a  good  year  with  abundant  crops, 
which  glut  the  market  so  that  the  farmer  gets  small  return. 
So  it  goes,  with  ups  and  downs,  year  after  year.  On  the  wholn 
there  is  progress,  but  in  the  meantime,  the  farmers  have  not 
been  able  to  keep  up  their  payments.  Interest  has  been  de- 
faulted; the  bondholders  have  been  forced  to  take  the  prop- 
erty, reorganize  and  start  over  again,  the  first  investors  us- 
ually losing  all   they  have  put  in. 

Xor  are  these  the  only  difficulties  which  the  promoter 
and  manager  of  an  irrigation  enterprise  must  face.  A 
good  many  engineers  are  of  the  opinion  that  it  is  easier 
to  tackle  all  the  engineering  problems  in  building  an 
irrigation  works  than  it  is  to  solve  the  human  problem 
of  managing  the  works  after  they  are  completed  and 
keeping  peace  and  harmony  between  the  various  water 
users. 

Where  an  irrigation  plant  is  iiermanently  operated  by 
a  private  cor])oratioii,  there  is  apt  to  grow  up  antagoiiisiii 
of  the  water  users  toward  the  company.  Such  antagonism 
toward  corporations  operating  pulilic  utilities  is  a  notable 
feature  everywhere;  but  nowhere  is  it  more  injurious  and 
dangerous  to  public  welfare  than  in  the  case  of  irriga- 
tion companies.  The  welfare  and  very  existence  of  the 
whole  community  is  deiieiident  on  the  supply  of  water 
available  for  irrigation.  The  wlude  community  is  enda"- 
gered  if  the  coniiiany  wliich  iuliiiinisters  this  sn|)i)1y  I  - 
comes  baiikru])t  sk  tliiil  it  cainuit  projierly  niiiintaiii  nr.  1 
operate  its  plant. 

Because  of  this  very  general  antagonism  between  t!n 
farmers  and  tlie  corporation  which  controls  the  supply 
of  water  to  their  lands,  the  ])laM  of  having  the  farmers 
Ihemsr'lves  own  and  manaffe  the  irrigation  works  ni 
which  they  depend  has  been  generally  favored  anrl  is 
probably,  on  the  whole,  the  best  plan  of  control.  Never- 
theless, these  water  users'  associations  also  have  their 
troubles.  Personal  jealousies  and  feuds  and  local  politics 
too  often  result  in  incompetent  men  heinsr  placed  in  con- 
trol  of  the  works:   m.iiiitcniiiiri'   rnav   be   neglected   and 
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favoritism  in  llic  dislriliul  ion  nf  wmIit  in.iv  lr;i(l  tu  lili- 
iliition  and  Inss. 

Turiiiujj  now  lo  llic  rcilamalion  of  arid  land  by  the 
Federal  fjovcrniiU'iit,  throiif;ii  tiic  U.  S.  lleclaination  Ser- 
vice, it  will  he  apparent  that  while  this  work  is  free  from 
llie  linaiirial  dillieullies  thai  hamper  Work  earried  on 
under  pi'ivate  enterprise,  it  has  ihe  same  sort  of  dilli- 
eullies to  contend  with  with  i-i'spcci  to  seeurini;'  the  set- 
tlemenl  on  the  reclaimed  lands  cd'  the  ri,i;-ht  soi't  of  suc- 
cessful farmers. 

The  Reclamation  eiijiijieers  ha\e  made  ,<;ood  hy  hiiild- 
infj  works  on  the  various  projects  which  arc  on  the  whole 
admitted,  even  by  their  critics,  to  be  well  desiijued  and 
well  executed.  The  financial  returns  from  the  sale  of 
the  reclaimed  lands  to  settlers,  howc\cr.  ha\i'  fallen  far 
below  the  amounts  wdiich  would  have  been  received  hy 
this  time  if  the  original  plan  had  been  successfully  car- 
ried out. 

The  I'easons  why  the  settlers  have  in  many  cases  failed 
to  pay  the  installments  on  their  lands  as  they  became 
due  are  substantially  the  same  as  those  which  have  caused 
disaster  to  many  i)rivate  irrigation  comi)anics,  as  re- 
hited  above.  Tl.e  government,  however,  is  even  more 
handicapped  in  the  disposal  id'  ils  lanil  than  is  the  irri- 
gation corporation.  Lands  under  a  government  Recla- 
mation project  must  he  sold,  under  the  law,  to  whoever 
applies  for  them  at  a  price  fixed  to  cover  the  actual  cost 
of  supplying  water.  The  sum  is  payahle  in  yearly  install- 
meids  and  no  cash  down  is  required.  Under  these 
conditions  a  large  portion  of  the  purchasers  of  '.r.nds 
on  Reclamation  projects  have  been  land  speculators  rather 
than  bona  fide  settlers  and  farmers.  They  have  exer- 
cised their  right  to  purchase  under  the  law  on  the  chance 
that  they  might  dispose  of  their  right  to  the  land  to 
someone  else  at  a  profit  before  payments  became  due. 

According  to  our  information,  a  large  portion  of  the 
land  to  which  water  is  su|)plied  on  the  Federal  Recla- 
mation projects  is  not  under  cultivation  because  those 
who  hold  title  to  it  have  not  actiuilly  settled  ujion  it 
and  gone  to  farming.  Another  large  proportion  of  set- 
tlers who  are  living  upon  the  land  lack  the  capital  or  the 
ability  to  successfully  work  their  holdings.  The  result 
in  either  case  is  that  payment  of  the  annual  installments 
to  the  Government  is  not  made  when  they  come  due. 
Further,  many  .?ettlei's  of  this  class  even  when  able 
to  pay  have  refrained  from  ]iayment  in  the  ho])e  that 
Congress  might  pass  legislation  which  would  give  them 
further  time  for  payment.  The  example  of  such  land 
owners,  of  course,  has  its  influence  on  the  other  class  of 
settlers  who  are  successfully  working  their  lands.  They, 
too,  delay  payments  in  the  hoi'e  that  something  will 
result  to  their  advantage. 

Notwithstanding  these  drawbacks,  there  are  many  set- 
tlers who  have  paid  the  installments  on  their  lands  as 
they  came  due  and  a  large  amount  has  already  returned 
to  the  treasury  from  the  c(im]ilcli'd  irrigation  works  and 
is  available,  according  to  the  (n-iu:inal  ]dan.  for  investment 
in  new  works.  Tf  it  once  becomes  delinilely  known  that 
Congress  will  not  alti'v  tlie  terms  of  paymi'nt  originally 
fixed,  there  will  doubtless  be  great  acceleration  in  the 
payment  for  water  rights  on  the  Federal  works. 

It  is  of  interest  to  contrast  the  difficulties  above  set 
forth  with  the  sale  and  settlement  of  irrigated  lands 
in  the  Fnited  States  nnd  the  methods  which  are  being 
pursued   by   the    Canadian    Pacific    Ry.    Co.    in    placing 


settlers  upon  ils  lands  in  Ihe  Canadian  Nortiiwisl.  The 
far-sighted  nninagi'rs  of  the  Canadian  I'acidc  kiiow  that 
the  |)ros])erity  of  the  great  network  of  railway  lines  in 
the  fertile  new  empire  now  being  created  in  western 
Canada  dejiends  u|)oii  the  characler  of  (lie  people  who 
are  brought  to  sc^ltli'  upon  the  tributary  lands.  The  com- 
pany reccivi'd  by  land  grani  from  the  Dominion  enor- 
mous areas  of  lanil.  nuicb  of  which  it  has  held  uj)  to 
tlu!  present  time  insicad  (d'  selling  il  at  IIk;  nominal 
prices  at  which  all  public  lands  were  hebl  throughout 
the  West  I \\ciity-li\('  <ir  more  years  ago. 

To  make  many  of  llicse  tracts  located  in  the  arid  re- 
gions cidl  i\,ililc,  till'  railway  company  has,  engaged  in  irri- 
galiiui  Work  on  a  lai'gc  scale:  but  instead  of  .selling  the.se 
lands  to  wlioexcr  may  come,  the  railway  company  has 
adopted  the  policy  id'  careliilly  selecting  its  .settlers  and 
future  i)atrons.  Agents  of  the  coin|)any  travel  through 
eastern  Canada  and  the  eastern  Uniti'd  States  and  select 
in  couiiti-y  towns  young  farmers  wdio  have  a  good  reputa- 
ti(ui  for  honesty,  energy  and  success  in  fanning.  After 
thoi-oughly  investigating  such  men,  the  company  makes 
them  a  liberal  offer  to  move  to  lands  in  the  Canadian 
Northwest.  We  understand  that  to  such  men  the  entire 
capital  necessary  to  make  a  start  is  f\irnished.  The  com- 
]iany  erects  farm  buildings,  breaks  up  the  land  and  puts 
in  a  lii'st  ci'o]i  so  that  the  farmer  from  Ontario  or  Xew 
I'lngland  when  he  moves  to  his  new  home  and  goes  to 
farming  has  the  great  advantage  of  a  complete  going 
farm  i)lant  without  undergoing  for  years  the  struggles 
and  hardshi])s  of  the  pioneer  life.  He  pays  for  his  farm 
and  home  and  stock  year  by  year  as  he  earns  profits. 

By  thus  carefully  selecting  its  settlers,  the  company  in 
sures  not  only  financial  success  for  them  and  for  itself, 
but  good  .social  conditions  in  the  new  towns  and  com- 
munities it  is  creating.  The  emigrant  moving  to  the 
territory  knows  that  his  life  and  ))roperty  will  be  safe 
in  his  far-away  new  home. 

Of  course  it  takes  a  very  large  amount  of  capital  to 
finance  land  development  in  this  way,  but  the  capital  is 
invested  in  a  manner  wdiich  makes  the  return  upon  it 
practically  secure. 

It  is  of  interest  also  to  refer  to  the  progress  in  irriga- 
gation  which  is  being  made  in  British  India.  A  recent 
Indian  bluebook  gives  the  statistics  of  this  development 
as  follows  : 

In  llritisli  liulia  llie  government  has  built  and  now 
operates  some  .59,000  miles  of  main  and  branch  irriga- 
tion canals.  These  supply^  water  to  over  48, .500. 000  acres 
of  cultivable  land.  The  net  earnings  of  the  (rovernment 
last  year  from  the  irrigation  works  which  are  classed  as 
"productive"  (in  distinction  from  ])rotective  works  such 
as  levees,  etc.),  is  given  as  8.81%  on  the  total  cap 
ital  outlay,  which  u])  to  the  present  time  is  in  the  neigh- 
borhood of  .$17.5,000,000.  This  total  outlay,  however, 
includes  works  which  are  still  under  construction  and 
not  yet  completed,  .so  that  they  are  not  yet  yielding  reve- 
nue. If  the  completed  works  alone  !Tre  taken,  the  aver- 
age earnings  last  year  on  the  capital  invested  were 
10.27  per  cent. 

Additional  irrigation  works  are  under  examination  by 
the  Indian  government,  designed  to  furnish  water  to 
nearlv  .30,000,000  acres  of  land  additional,  at  a  total 
cai>ital  outlay  of  about  $-200,000,000.  on  which  the  esti- 
mated annual  earnintrs  are  over  7  per  cent. 

The  tendency  is,  of  course,  to  blame  the  engineer  for 
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the  disappoiutiiig  financial  results  of  recent  irrigation 
enterprise  in  tlie  United  States.  The  above  review,  liow- 
ever,  should  eonviiice  any  intelligent  person  that  it  is 
not  necessary  to  assume  -uiy  defective  work  by  the  engi- 
neers responsible  for  the  design  and  construction  of 
American  irrigation  works  to  account  for  the  slougli  in 
which  irrigation  finance  has  lauded. 

There  is  nc,  rcnson  to  believe  that  the  reservoirs  ami 
canals  built  by  the  F.  S.  Reclamation  Service  or  by  the 
reputable  irrigation  companies  are  not  the  equal  or 
similar  works  in  Canada  or  in  India.  In  Canada,  how- 
ever, as  .shown  above,  it  has  been  deenu'd  as  necessary  to 
inve.st  capital  in  establishing  desirable  .•settlers  upon  the 
land  as  to  build  the  works  necessary  to  supply  it  with 
water.     In  British   India  the  irrigation  engineer  has  the 


advantage  of  very  low-priced  labor;  iiiid  a  swarming 
jiopulatiou  is  ready  to  utilize  every  foot  of  irrigated 
land  as  fast  as  the  water  can  be  supplied  to  it. 

It  is  needless  to  say  that  we  cannot  and  would  not  if 
we  could,  duplicate  in  this  country  the  conditions  of  over- 
pojiulation  and  pressure  for  subsistence  that  aid.  the  irri- 
■ration  engineer  in  British  India  to  show  such  large  finan- 
cial returns  from  his  enterprise. 

What  we  should  do  is  to  recognize  in  either  private 
<ir  Government  irrigation  work  that  the  sale  of  land  to 
bona  fide  successful  farmers  is  as  necessary  to  the  finan- 
cial success  of  irrigation  work  as  the  storage  and  distri- 
bution of  the  water  itself,  and  that  pro])erly  directed  ex- 
]ienditure  to  that  end  should  be  considered  a  necessary 
l)art  of  the  cost  of  irrigation  work. 
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Flange  Width  in  T-Beams  on  Tile 
and  Concrete 

Sir — Answering  the  inquiry  as  lo  tlic  pro])cr  flange 
widtii  to  be  assumed  for  tile  and  concrete  T-beams,  made 
hy  Ernest  McCullough  in  Engineering  News,  May  22, 
11)13,  p.  1078,  information  will  be  found  on  ]).  110  of 
the  Proceedings  of  the  29th  Convention  of  the  Indiana, 
Engineering  Society,  lOOi),  where  the  writer  presented 
tests  of  iiollow-tile  reinforced-concrete  floor  sections. 

Table  1,  re])roduced  herewith,  .«liows  the  shear  values 

RELATIVE  STRENGTH  IN  SHE.\R  OF  HOLLOW  TILE  UEINFORCED- 
CONCRETE  BEAM.S 


Series  No. 
((I) 


(n 


(2) 
(••J) 
(lA) 
(2A) 
(IB) 
l(2B) 


Reinforcement 

Plain 

Bent  roilB 

Bent  roda  and  stirrupa . 

Plain 

Bent  roda 

Bent  hkIh  and  atimipa. 

Plain  with  tile 

Plain  with  tile 

Plain  without  tile 

plain  without  tile 


Max.  »hca 
(Lb.  pors<i.i 
295 
430 
.5()(J 
260 
303 
360 
232  I 
194 
144 


1(X) 
100 


Failure 
Shear 
Shear 
Shear 
Siiear 
.Shear 
Shear 
.Shear 
.Shear 
Shear 
Shear 


obtained.  Tiie  beams  comprised  one  rib  with  one-iialf  a 
tile  on  each  side  and  21/^  in.  of  concrete  on  top.  The  tile 
varied  from  (i  to  12  in.  in  depth.  The  full  data  of  the 
tests  will  be  fonii<l  on  p.  1  I')  in  the  article  cited. 

W.  K.  Il.vrr. 
Purdue  University,  Lafayette,  Ind. 
May  2f!,  1013. 

The  Richmond,  Va.,   Bridge  Com- 
petition 

Sir — 1  wish  to  express  my  ai»|)roval  of  your  criticism 
iu  Enoineekino  Newk  of  May  29,  1913,  p.  1134,  of  the 
manner  in  which  the  competitive  plans  for  the  ])roposed 
bridge  and  viaduct  approaches  for  Uicliniond,  Va.,  has 
been  conducted. 

Seeing  notice  tiiat  comj)etitive  plans  would  l)e  rcc(>ived 
until  Apr.  15.  I  wrote  to  the  City  Engineer  in  the  early 
part  of  Febninry  for  information  iind  prtifile  of  loca- 
tion.     I    received    within   a  few   days   blueprint  of  pro- 


die  and  vcqnirciiicnls  of  the  .Vdniinistrative  Board  gov- 
erning the  liliug  of  designs  and  plans.  I  immediately 
went  to  work  on  a  design,  giving  considerable  thought 
to  whether  it  would  be  best  to  submit  a  design  with  the 
cost  of  construction  as  low  as  jjossihle,  or  something  orna- 
mental. 

After  I  had  plans  worked  out  and  almost  ready  to  sub- 
mit I  had  occasion  to  talk  with  a  iiromineut  engineer  who 
had  entered  such  competitions  before  and  he  gave  such 
good  reasons  for  not  entering  the  coiupctition  I  dropped 
the  matter  without  further  work. 

I  believe  a  code,  possibly  similar  to  the  erne  fornm- 
latcd  by  the  American  Institute  of  Architects,  would  be 
of  luuch  good  if  it  is  necessary  to  have  competitive  de- 
signs. I  am  somewhat  doubtful  of  any  real  good  being 
derived  from  such  designs,  or  at  least  I  cannot  see  where 
it  justifies  so  large  an  expenditure.  If  it  costs  the  engi- 
neering ])rofession  -1%  of  the  estimated  cost  of  a  structure 
to  get  up  competitive  desigi's  and  it  only  receives  0.1% 
compensation,  who  pays  the  difference?  If  it  is  advan- 
tageous to  have  competitive  designs  on  one  structure,  why 
not  on  all  ? 

.ToiiN    R.    li.VYI.lS. 

Birmingliani,  Ala.,  May  '.\\.  l!il:i. 

One  Way  to  Buy  Professional  Service 

Sir — Congratulations  are  extended  the  Engineering 
profession  on  the  possession  of  a  fi-ieiid.  wlio  oH'ers  to 
its  members  an  opportunity  set  forth  iu  the  following  re- 
cent advertisement : 

(X)MPKTENT  SURVEYOR  .hnlnt;-  .lun.'  (m.Tv  be  college 
professor,  IncludlnK  assistant.'!  frcim  KifidiiatiiiK  class),  to 
siii-vey  and  plot  a  tract  of  250  acres  Into  luiildinK  .sites,  in 
•  ■xchanfre  for  board  of  family  and  assistants,  at  flrst-rlass 
summer  Inn  on  mountain;  2nnn  ft.  elevation;  1  On  miles  from 
New  York  City;  charming  summer  colony.  P.  O.  911,  EnK.  News. 

'I'here  arc  some  in  the  ranks,  who  will  be  presumptuous 
enough  to  think  that  even  an  inferior  surveyor  is  worth 
more  than  liis  board,  even  thouirh  if  he  on  a  mountain 
fop. 

Constant  1?i',ai)ici{. 

P.riidford.   I'cnn..  May  20,  1913. 

I'riiat  is  one  way  to  look  al  it.  Another  way  is  to  lisrure 


June  \2,   l!)i;? 
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out  wliiil  llic  liiiard  liill  udiilil  he  per  iikiiiIIi  for  ii  fiiMiily 
of  nine  (.•liihJrun  at  jiri'v ailing  summer  iiolel  [jriues.  And 
who  kuows  what  iinaltaciicd  heiresses  there  may  ho  as 
attractions  f(ir  the  f^riuluiiles  in  that  '■(■hariiiiiij;  summer 
colony"  ! — Ku.  | 

Technically  Trained  Judges  to  Decide 
Patent  Cases 

Sir — I  note  an  exeellent  article  in  your  issue  of  May 
8  (p.  958),  hy  Mr.  Gilhert  H.  Montague,  entitled,  "Some 
Eadical  Reforms  in  the  Conduct  of  Patent  Litigation.'' 
The  present  writer,  however,  helieves  the  real  root  of  the 
inetfieieney  of  our  courts  on  technical  questions  has  not 
been  brought  out  in  the  discussion. 

Our  Federal  judges  are  men  of  the  highest  character 
and  acumen.  Their  absolute  fairness,  integrity  and  hon- 
esty is  not  open  to  a  shadow  of  suspicion.  Modern  prog- 
ress, however,  is  based,  not  on  the  general  learning  of 
any  particular  class  of  men,  but  rather  on  special  knowl- 
edge fitting  a  certain  class  of  men  to  perform  with 
marvelous  efficiency  and  rapidity  some  special  service  for 
the  community.  The  training  required  to  achieve  this 
is  the  result  of  lifelong  study  and  practice  in  this  special 
field. 

Let  us  consider  the  fitness  of  the  ordinary  Federal 
judge  to  try  highly  complii'ated  causes:  He  is  not  an 
expert  mathematician,  nor  is  he  familiar  with  mechani- 
cal principles,  to  say  nothing  of  purely  technical  matters. 
He  would  probably  be  equally  unable  to  appreciate  the 
difference  between  a  staging  jack,  a  mover's  jack,  a  hy- 
draulic jack  and  a  ratchet  jack.  In  other  words,  the 
judge,  a  master  in  logic  and  learned  in  law,  is  inefficient 
in  his  grasp  of  technical  matters  because  he  has  not  been 
trained  in  this  line. 

In  this  connection  I  may  quote  the  remarkable  de- 
cision rendered  in  the  Circuit  Court  of  the  United  States 
for  the  Eastern  District  of  Texas,  Beaumont.  Equity 
ease  Xo.  152,  and  Equity  case  No.  153,  Horace  G.  Johns- 
ton, et  al,  vs.  Southern  Wells  Works  Co.  et  al : 

The  Court:  In  each  of  these  cases  I  render  judgment  for 
the  defendants.  I  entertain  very  grave  doubt  about  what 
ought  to  be  done  in  the  mattei",  but  I  must  decide  the  cases 
at  this  term  of  the  Court.  They  involve  some  questions  about 
machinery,  and  I  have  felt  inefficient  in  the  matter.  I  am 
,  sorry  that  I  did  not  know  before  I  tried  the  cases  that  I  could 
summon  a  jury  of  skilled  mechanics,  the  law  providing  for 
not  more  than  seven  and  not  less  than  five  to  decide  the 
issues  of  fact,  but  I  did  not  know  of  this  provision  of  the 
law  until  the  cases  were  argued  and  counsel  had  left,  and  I 
did  not  discover  until  they  were  gone  and  the  trial  over  that 
I  could  avail  myself  of  that  source  of  light.  There  was 
nothing  then  left  to  be  done  except  to  take  the  briefs  and 
come    to    the    best    understanding   I    could. 

Why  should  we  not  have  specialization  along  judicial 
lines?  Why  should  we  not  have  a  class  of  judges  who 
are  trained  experts  to  decide  technical  questions,  which 
in  order  to  decide  intelligently  require  special  training 
along  special  lines?  Indeed,  is  not  our  judicial  system 
as  far  behind  the  present  state  of  progress  in  this  par- 
ticular as  were  the  Dark  Ages  when  decision  by  combat 
was  prescribed  or  permitted? 

Let  us  consider  the  modus  operandi  of  the  trial  of 
an  ordinary  case  of  patent  litigation,  whether  under  the 
new  rules  or  the  old  rules.  The  case  involves  special 
questions  of  a  technical  nature.  In  order  to  present  it 
properly  to  the  judge,  the  attorney  must,  with  experts. 


lay  llic  riiiinilalion  in  his  tcstiniDiiy  for  the  production  of 
a  brief  which  will  be  so  comprehensive  a.s  to  be  in  fact 
a  treatise  covering  all  of  the  elementary  fundamental 
princijiles  of  mechanics,  trade  terms,  and  methods  of 
operation  that  are  involved  in  the  point  at  issue.  This 
means,  frequ(Mitly,  that  a  case  which  could  be  ready  for 
aigiiment  with  six  hours'  work,  before  a  judge  who  is 
a  trained  technicn'  expert,  will  require  three  to  foui- 
months'  hard  work  on  the  i)art  of  the  attorney,  with  tes- 
timony to  the  extent  of  three  to  four  thousand  pages, 
before  these  points  can  be  properly  brought  out  and  the 
judge  given  even  an  imperfect  and  flimsy  substitute  for 
the  solid  technical  training  which  he  should  have  had  in 
order  to  fit  him  to  render  a  fairly  intelligent  judgment 
on  the  case  in  hand. 

Such  a  condition  of  affairs  is  very  lucrative  to  IIk; 
legal  profession,  for  at  the  rate  of  $5i)  per  day  to  an 
attorney  for  preparing  an  inferior  substitute  for  the  tech- 
nical training  of  an  honest,  painstaking  judge,  he  is  able 
to  charge  his  client  from  five  to  ten  thousand  dollars  in 
well  earned  fees,  thus  rendering  litigation  even  of  the 
simplest  matter,  an  enormous  burden  upon  the  poor  but 
meritorious  inventor. 

Is  it  not  also  a  most  flagrant  and  unwarranted  im- 
position upon  honest,  painstaking,  conscientious  men, 
such  as  the  judges  of  our  Federal  Court.s,  to  require  tirem 
to  assume  the  burden  of  attempting  to  master  the  rudi- 
ments of  the  technique,  in  one  case  of  textile  machinery, 
in  another  of  strains  and  stresses,  in  a  third  of  hydraul- 
ics, in  a  fourth  of  the  mechanics  of  flight,  in  the  fifth  of 
the  chemistry  of  dye  stuffs,  etc.  ?  It  is  time  that  some 
steps  were  taken  toward  reform  in  the  organization  of  th  ■ 
judiciary  to  which  patent  litigation  is  intrusted. 

This  suggestion  is  not  made  as  a  carping  critic,  merely 
to  find  fault  with  the  remarkably  good  work  performed 
by  the  judges,  but  from  the  standpoint  of  fair  play  to 
the  judges  themselves  and  with  the  hope  of  reducing  tb:^ 
cost  of  such  litigation  by  placing  it  in  charge  of  su'  h 
judges  as  are  fitted  for  their  task  by  technical  trainii  g, 
and  do  not  have  to  be  specially  educated  for  each  f  id 
every  case  they  try,  by  the  slow,  tedious,  wasteful  pro  jss 
of  having  the  attorney  get  up  a  digested  summar,  of 
the  principles  involved  and  set  forth,  the  entire  literature 
of  each  art  to  which  the  case  under  litigation  belongs. 

It  is  too  much  to  expect  that  OTir  Federal  judges  shall 
be  competent  to  decide  questions  involving  all  the  arts, 
all  the  sciences  and  all  the  trades  of  the  twentieth  cen- 
tury. It  leads  to  bad  decisions.  Why  should  not  a 
wealthy  government  like  ours  employ  experts  to  decide 
such  cases,  as  has  been  done  and  is  done  by  other  coun- 
tries inferior  to  ours  in  technical  achievement? 

These  are  questions  which  it  seems  to  me  are  of  vital 
interest  to  the  engineering  profession  as  a  whole,  and  the 
free  and  energetic  expression  of  opinion  by  the  civil 
engineer,  the  mechanical  engineer,  the  electrical  engi- 
neer, the  chemist,  the  metallurgist,  and  the  manufac- 
turer alike,  is  all  that  is  required  in  order  to  bring  about 
a  much-needed  reform. 

We  have  been  accustomed  since  our  boyhood  days  to 
see  Justice  represented  as  a  blindfolded  figure  holding 
the  scales.  Under  the  new  rules,  would  not  our  techni- 
cal justice  be  equally  well  represented  without  the  ban- 
dage ?  For  with  judges  who  know  nothing  of  machinery 
set  to  decide  patent  causes  involving  machinery  and  re- 
quired to  decide  these  cases  expeditiously,  or  "while  you 
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wait,"  with  judges  knowing  nothing  of  ihemistrv  re- 
quired to  decide  chemical  questions  offhand,  is  not  jus- 
tice blind  enough  without  any  bandage  over  her  eyes? 
Under  present  conditions  would  not  Justice  be  better 
represented  by  the  elusive  goddess  Fortuna,  with  the  folds 
of  her  garments  draping  a  wheel  of  fortune,  a  royal  flush 
or  a  dice  and  box. 

C.    A.    P.    TURXER. 

Phoenix  Building,  Minneapolis,  May  15,  1913. 


NOTES    FROM     THE     ENGI 
NEERING     SCHOOLS 


University  of  Michigan — The  first  annual  exhibit 
of  the  Engineering  Department  was  given  in  the  build- 
ings of  the  department  May  15  and  16.  This  exhibit 
was  prepared  entirely  by  students,  with  suggestions  in 
some  cases  by  members  of  the  faculty.  Work  done  in 
the  departments  of  civil,  electrical,  mechanical  and  chem- 
ical engineering  and  also  in  forestry  and  architecture 
was  displayed.     The  laboratories  of  the  department  were 


One  of  the  most  interesting  features  was  a  model  irri- 
gation and  i^ower  development,  shown  in  the  accompany- 
ing figure,  as  made  by  students  in  hydraulic  engineering. 
The  model  was  made  of  earth  on  a  wood  frame  8x12  ft.; 
there  was  a  difference  of  4  ft.  in  elevation  between  high- 
est and  lowest  points.  Water  was  supplied  through  a 
•■54-in.  hose  and  carried  off  In'  a  small  drain  at  the  lower 
end. 

Johns  Hopkixs  University — The  establishment  of 
a  Department  of  E]ngineeriiig  has  been  made  possible  by 
apprt)i)riations  of  the  state  of  Maryland  (special  funds 
fur  buildings  and  equipment,  and  continuing  annual 
sums  for  maintenance).  Postgraduate  and  undergradu- 
ate courses  in  civil,  mechanical  and  electrical  engineer- 
ing have  been  arranged,  professors  have  been  appointed 
and  plans  for  buildings  and  equipment  are  under  way. 
Up  to  this  time  there  has  been  no  such  distinct  depart- 
ment though  courses  in  physics,  applied  electricity,  chem- 
istry, bacteriology  and  public  hygiene,  economic  geology 
geological  surveying,  etc.,  have  always  been  maintained 
to  present  recent  advances  in  science  and  their  industrial 
applications. 


A  JfoDEL  Ii;iiiG.\TioN  .VND  Power-Develop.ment  Pro.ject 


(A.  mountain:   B,  crater  lake;   C.  caflon:   D.   supply  canal;    K 
houae;    J,    river:    K,    main    distrlbutiriK    canal:    I.,    flume;    M. 
ditches;  P,  furrow  Irrigation;  g.  village;  K,  flood  Irrigation. 

kept  open  with  machinery  running  and  exjierimeiits  of 
general  and  popular  interest  were  performed.  Many  at- 
tractive models  were  jireitared  which  illustrated  various 
ciiginoering  problems.  The  exhibit  was  widely  advertised 
and  it  attracted  many  people;  from  the  city  and  state, 
the  total  attendance  for  the  two  days  exceeding  10.000. 
The  exhibit  was  generally  pronounced  a  success,  and 
those  in  charge  believe  (hat  it  gave  the  people  of  the 
state  a  clearer  understanding  of  the  work  being  done  in 
the  engineering  department. 


p.    arch   dam;    G,   penstocks;    H.    rnads:   I.    power 
imission     line;     N,     check     irrigation;     (>.     lateral 


The  undergraduate  courses  arc  to  be  of  finir  years' 
duration  and  will  combine  the  usual  fundamental  and 
cultural  subjects  with  professional  studies.  English, 
mathematics,  i)hysics,  French  or  German,  and  mechanical 
drawing  will  occupy  most  of  the  first  year  and,  with 
ihemistry,  will  run  through  the  second  year.  During 
the  last  two  years  the  more  s])eciali/ed  studies  will  be 
supplemented  by  jjolitical  economy,  philosophy,  advanced 
chemistry  and  mathematics,  biology,  etc.  Tn  addition  to 
the    familiar    methods   of    iiistrnction.    it    is    planned    to 
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make  iiiDi'o  prcmiiiu'nt  llio  <niily  of  cxisiiiij;-  ciiLjiin'iTiiiL; 
works. 

Thoso  ulio  wisli  to  enter  these  eourses  must  first 
])reseiit  eviileiiee  of  a  satisraetory  kiiowlcdfi'e  of  matlie- 
maties,  J'^iinlisli,  history,  Freiieli  or  (iermaii,  Ijiiliii  or 
])hysies,  elieiiiistrv  or  hiolo,i;v,  oi'  meehanieal  (Irawiiifj. 
Eutranee  exaniliiations  are  reqiiiieil  in  athiition.  Eaeh 
applieant  is  o.xpeeted  also  to  lurnish  a  eertilieate  show- 
ing eompletiou  of  a  stamhinl  hiuh-srhoo!  c'ourse.  Ap- 
plicants who  satisfy  the  regular  recpiiremonts  for  admis- 
siou  to  undergraduate  aeademie  eourses  of  the  University 
will  he  admitted  to  the  engineering  eourses. 

Under  the  conditions  of  the  legislative  act  making  pos- 
sihle  tliis  departure,  one  or  more  scholarshi])s,  carrying 
exemption  from  tuition  and  fees,  are  apportioned  to  the 
sev(M'al  counties  of  the  state  in  proportion  to  the  number 
of  legislative  delegates  therein.  There  also  are  scholar- 
shii)s  for  eaili  legislative  district  of  Baltimore.  Six 
scholarships  "at  large"  have  been  established.  One  schol- 
arship for  each  such  county  and  legislative  district  also 
carries  $200  for  board  and  lodging.  These  scholar- 
ships are  to  be  awarded  only  to  those  "whose  means  are 
such  that  they  are  unable  to  procure  a  technical  educa- 
tion" otherwi.se. 

Electric-Traction  Plans  of  the  Nor- 
folk &  Western  Ry. 

The  substitution  of  electric  traction  for  steam  on  the 
Bluefield-Vivian  (W.  Va.)  section  of  the  Xorfolk  &  West- 
ern Ry.,  as  announced  in  Exgixeering  Xews.  Jlay  8, 
1913,  has  been  further  explained  by  the  road's  consulting 
engiueers,  Gibbs  and  Hill,  of  New  York  City. 

The  electrified  section  constitutes  practicany  a  separate 
gathering  division  for  the  coal  traffic  from  the  Pocahontas 
region  and  comprises  about  thirty  route  miles  or  about 
eighty-five  track  miles;  the  division  is  double-tracked 
throughout  except  in  the  Elkhorn  Tunnel,  which  is  single- 
tracked  and  with  a  large  amount  of  third  or  passing  -siding 
track  and  branches  into  the  coal  workings.  The  grades  on 
the  line  are  heavy,  being  from  1.5  to  2%  easthound  to  and 
through  the  summit  tunnel,  a  distance  of  about  ten  miles, 
thence  the  grade  falls  for  about  a  mile  and  then  rises  again 
at  the  ruling  rate  of  about  0A'7r  for  approximately  12  miles 
to  the  east  end  of  the  division  at  Bluefield.  The  heavy  coal 
business  originates  west  of  the  summit  and  is  in  large  part 
hauled  eastward  over  the  grades  above  noted.  The  coal  trains 
originating  on  the  division  are  tilled  out  generally  to  a 
weight  of  3250  tons  from  the  various  worltings  along  the  line 
and  hauled  over  the  grades  at  a  speed  of  about  7.5  mi.  per 
hr.  by  three  Mallet  engines,  one  at  the  head  end  of  the  train 
and  two  pushing.  The  Mallet  engine  equipment  is  used  lo- 
cally on  the  division  in  question  and  under  electric  operation 
these  engines  will  be  displaced  by  electric  engines,  allowins' 
the  Mallets  to  be  used  on  the  other  regular  divisions  of  the 
road. 

.\t  present  the  electric  service  will  not  touch  merchandise 
freight  or  passenger  traffic,  being  confined  to  "tonnage  trains" 
originating  on  the  electrified  section.  These  will  be  operated 
by  electric  head  engines  and  pushers  at  a  speed  of  about  13 
mi.  per  hr.  on  the  heaviest  grade.  The  number  of  trains 
handled  up  the  grade  will  be  about  20  per  day.  comprising  a 
daily  tonnage  of  65.000.  hut  the  design  of  electrical  equipment 
will  lie  such  that  this  tonnage  can  be  progressively  increased 
in   the  future   as  the   occasion   requires. 

.^n  overhead  electrical  conductor  will  be  used  to  convey 
current  to  the  trains,  the  local  conditions  precluding  the  u.se 
of  a  third  rail  alongside  the  tracks.  The  traction  current  has 
not  yet  been  decided  upon  and  plans  and  estimates  are  being 
made  for  the  use  of  either  alternating-  or  direct-current  lo- 
comotives according  to  which  design  proves  most  adaptable 
to  the  service  and  cheapest  in  first  and  operating  costs.  Elec- 
tric power  will  be  generated  in  a  steam  power  house  to  be 
erected  by  the  company  at  Bluestone.  which  is  on  the  line  .if 
the  railway  about  one-third  the  way  from  Bluefield  to  Vivian: 
this  power   house   will   have  an   Installed  capacity  at   present 


nr  2  1,111111   Uw.      All    work   1«   to   be  compleled    for  service   in   lh<! 
.summer  of   l!iM. 

The  local  condltionu  are  considered  e»peclully  fuvorabl'j 
f<ir  electric  haulage:  the  traffic  la  dcnac  and  of  heavy  train 
units  op<. rating  at  fairly  uniform  Intervals  over  u  section  of 
the  main  line  which  Is  pr.ictlcally  a  separate  engine  division 
;it  present  and  can  be  electrically  worked  In  the  same  way 
without  Increasing  the  cost  of  engine  service  on  the  other 
Mictions  of  the  line.  Electric  power  can  be  generated  at  an 
unusually  low  cost  since  excellent  coal  Is  obtainable  at  the 
point  of  origin:  other  conditions,  conducive  to  high  economy 
with  eh-ctrlc  traction,  are  (1)  a  train  service  such  that  .1 
minimum  of  electrical  equipment  can  perform  the  haulage  In 
practically  continuous  service,  (2)  fewer  engine  crews  per 
tiain  than  with  steam,  and  (3)  the  higher  speed  of  operation 
over  the  division  which  will  be  nearly  double  that  possible 
with  present  steam  equipment.  Delays  due  to  taking  water, 
coal,  etc..  In  steam  operation  will  also  be  eliminated  and  the 
reliability  of  locomotive  operation  will  be  Increased  under 
<ertain  conditions  of  weather.  These  conditions  result  In  re- 
duced operating  cost  and  allow  a  large  Increase  In  capacity 
of  the  line  at  times  of  congestion  and  In  the  future:  this  Is 
especially  important  even  at  the  present  time  In  the  Elkhorn 
Tunnel,  which  is  single  track  and  In  which,  because  of  ven- 
tilating  conditions,   steam   locomotives   limit    the  speed. 


Annual  Convention  of  the  National 
Electric   Light  Association 

The  .'.lith  convention  was  held  a1  the  Mcdinah  Temple, 
Chica.gu,  .luiie  3  to  (J,  and  as  usual  there  were  both  gen- 
eral and  section  meetings,  the  latter  including  the  tech- 
nical and  hydro-electric,  commercial  and  accounting  sec- 
tions. In  this  way  as  many  as  three  meetings  were  held 
simultaneously.  To  provide  for  this,  a  large  tent  had 
been  erected  at  the  rear  of  the  building  to  accommodate 
.some  of  the  section  meetings.  A  fairly  large  exhibit  of 
electrical  apparatus  was  arranged  in  the  basement.  While 
the  attendance  was  large,  many  of  the  meetings  were 
of  comparatively  small  interest  owing  to  the  lack  of  dis- 
cussion. It  is  true  that  the  list  of  papers  did  not  in- 
clude much  of  special  novelty  or  importance,  but  it 
seemed  surprising  that  .so  many  engineers  and  others 
connected  with  the  electrical  industry  could  remain  silent 
and  inert,  allowing  papeis  and  reports  to  pass  in  succes- 
sion without  a  word  of  comment  or  criticism  or  any  ex- 
pression of  personal  exj  erience  or  opinion.  The  presi- 
dent's address  foreshadowed  some  changes  in  the  man- 
agement of  the  conven'ions  for  the  future,  as  they  are 
likely  to  become  unwieldy  under  present  arrangements. 

At  the  opening  mef  ting  an  addre.ss  of  welcome  on  be- 
half of  the  city  was  matle  by  L.  E.  McGann,  Commis- 
sioner of  Public  Works.  The  presidential  address  by 
Frank  M.  Tait  (Dayton,  0.)  reviewed  some  of  the  work 
of  the  Association,  and  suggested  that  plans  be  considered 
for  increasing  its  revenue.  He  suggested  also  that  the 
technical  and  the  hydro-electric  and  power-transmission 
sections  .should  be  combined  and  developed  as  an  auxil- 
iary section  or  association,  presumably  in  much  the  same 
way  as  the  auxiliary  associations  of  the  American  Elec- 
tric Railway  Association.  In  regard  to  the  losses  suf- 
fered by  electric-light  and  power  companies  during  the 
recent  floods,  he  thought  it  would  be  of  interest  to  see 
what  attitude  will  be  taken  by  ]niblic  service  commissions 
as  to  the  financial  requirements  of  companies  which  have 
to  practically  rebuild  their  plants.  The  income  from  or- 
dinary rate.^  is  not  sufficient  to  provide  for  such  great  ex- 
penditures, and  he  thought  the  companies  should  be  al- 
lowed to  charge  these  expenses  to  capital  account.  This 
address  was  referred  to  a  committee  to  consider  its  sug- 
gestions. 
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The  report  of  the  Committee  on  Organization  showed 
a  present  membership  of  13,442.  The  report  of  the  Sec- 
retary (T.  C.  Martin)  showed  that  the  annual  expendi- 
tures include  about  $50,000  for  publication  and  $20,000 
for  convention  expenses,  leaving  only  about  $30,000  for 
headquarters  expenses  and  general  work.  Among  its 
various  publications  the  association  has  issued  no  less 
than  85,000  copies  of  its  pamphlet  on  "Kesuscitation  from 
Shock,"  besides  which  large  editions  have  been  issued  by 
individual  companies.  The  Pennsylvania  R.R.,  for  in- 
stance, printed  20,000  copies  for  distribution  among  its 
employees.  Mr.  Martin  presented  also  (by  title)  his  an- 
nual report  ?.s  chairman  of  the  Committee  on  Progress, 
reviewing  the  developments  in  various  lines  of  electri- 
cal work  during  the  past  year.  This  was  in  two  parts, 
one  being  general  and  the  other  relating  particularly  to 
technical  developments.  The  report  of  the  Insurance  Ex- 
pert (W.  H.  Blood)  stated  that  reductions  in  insurance 
rates  are  progressing,  owing  in  part  to  the  improved  rec- 
ord from  the  lighting  companies  in  regard  to  fire  losses, 
while  the  insurance  companies  are  making  fewer  claims 
for  "faulty  wiring"  as  the  cause  of  fires. 

A  paper  by  Paul  Lupke  (Trenton,  X.  J.)  is  a  regular 
feature  of  the  conventions,  and  this  year  his  papor,  en- 
titled "Anticipation,"  dealt  with  the  education  and  train- 
ing of  beginners  for  and  in  the  electrical  industry.  A 
brief  report  as  to  the  work  of  conducting  the  "Question 
Box"  department  was  read  by  S.  A.  Sewall,  Assistant 
Secretary.  All  the  above  matters  were  disposed  of  at 
the  first  session. 

The  election  of  officers  was  held  at  the  closing  ses- 
sion; and  under  an  amendment  to  the  constitution  this 
provided  for  four  vice-presidents  instead  of  two.  The 
President  is  Joseph  B.  ilcCall,  President  of  tlie  Phila- 
delphia Electric  Co.;  and  T.  C.  Martin  (New  York)  was 
reelected  Secretary. 

Lamp.s 

The  striking  feature  in  the  incandescent-lamp  iudus- 
tr}-,  as  shown  by  the  report  of  the  Committee  on  Lamps, 
presented  l.y  Frank  W.  Smith  (Boston),  is  the  rapid  de- 
cline of  the  carbon  lamp  and  the  rapid  increa.se  of  the 
ttmgsten  lamp.  Of  the  total  number  of  lamps  sold  in 
1912,  the  tungsten,  gem  and  carbon  lamps  represented 
39.94,  33.59  and  25.47%  respectively,  with  tantalum  for 
the  remaining  1%.  In  1907,  the  figures  were  0.10% 
for  tungsten,  5.88%  for  gem,  93.27%  for  carbon  and 
0.75%'  for  tantalum.  As  compared  with  1911,  the  car- 
boa  lamp  had  declined  50%  in  one  year.  Norman  Mac- 
beth (X.  Y.  City)  remarked  that  the  tungsten  lamps 
are  usually  of  higher  candlejjower  than  the  carbon  lamps. 
so  that  if  the  comparison  was  on  the  basis  of  light  output 
(instead  of  number)  the  tungsten  lamps  would  represent 
probably  CO  to  75%  of  the  total. 

A  paper  on  "Xew  Developments  in  Incandescent 
Lamps,"  by  J.  E.  Randall  (Cleveland),  stated  that  the 
most  striking  development  is  the  use  of  wire  filament 
wound  in  a  helical  coil,  which  allows  a  great  length  of 
filament  to  be  put  into  small  compass  without  appreci- 
able leakage  between  adjacent  turns.  This  makes  it  pos- 
sible to  construct  lam|is  to  focus  closelv,  as  for  street-car 
and  automobile  headlights,  etc.  Another  improvement  is 
the  use  of  certain  chemieals  in  the  lamp  bulb  to  prevent 
the  formation  of  the  black  deposit  which  so  generally  re- 
duces the  effective  life  of  lamps  having  large  filaments. 


A  paper  on  "The  Flame  Carbon  Arc  Lamp,"  by  W.  A. 
Darrah  (Pittsburgh),  dealt  mainly  with  the  design  and 
construction  details,  including  the  regulation  to  insure  a 
steady  light.  In  a  paper  on  "The  Relation  of  the  Incan- 
descent Lamp  to  Lighting  Service,"  by  M.  D.  Cooper  and 
R.  E.  Campbell  (Cleveland),  attention  was  called  to  the 
voltage  drop  in  the  consumer's  house  or  plant,  resulting 
in  unsatisfactory  service,  which  is  usually  attributed  to 
the  central  station  company,  although  really  the  com- 
pany is  not  responsible.  The  average  interior  drop  is 
about  two  volts.  The  remedy  is  in  proper  voltage  selec- 
tion of  incandescent  lamps  and  electric  heating  and  cook- 
ing appliances.  In  the  discussion  it  was  pointed  out  that 
architects  should  be  more  fully  informed  as  to  the  con- 
ditions of  proper  wiring  installations. 

Elkcthicai,  Mkastremicxts  and  Meters 

The  brief  report  of  the  Committee  on  Measurements 
was  presented  by  Dr.  Steinmetz,  in  the  absence  of  Dr. 
Kennelly,  chairman  of  the  committee.  It  predicted  the 
abandonment  of  the  "horsepower"  as  an  uncertain  unit, 
and  referred  to  the  proposed  adoption  of  the  myriawatt 
as  a  unit  of  power.  While  this  is  not  in  itself  preferable 
to  the  kilowatt  as  such  a  unit,  it  has  the  advantage  ol 
being  a  self-explanatory  decimal  multiple  of  the  watt 
(10,000),  while  it  happens  to  be  very  nearly  the  same 
as  the  "boiler  horsepower."  The  British  proposal  to 
adopt  the  term  "Kelvin"  in  place  of  "kilowatt-hour"  was 
deprecated,  since  it  is  not  a  self-explanatory  term,  while 
tlie  term  "watt-hour"  would  still  have  to  be  retained  as 
the  unit. 

The  Committee  on  Meters  submitted  a  lengthy  re- 
port dealing  with  meters  and  metering.  Question  has 
been  raised  as  to  the  accuracy  of  watt-liour  meters  in 
measuring  rapidly  fluctuating  loads,  such  as  flashing 
signs  and  welding  machines,  but  the  committee  considers 
that  there  is  no  inaccuracy  of  the  meter  under  such  con- 
ditions. Three  forms  of  demand  meters  were  described, 
but  Mr.  Parker  (Rochester,  X.  Y.)  considered  that  more 
attention  should  have  been  given  to  this  type  of  instru- 
ment, owinsj  to  its  imnortance  at  this  time  and  to  the 
limitations  of  existing  devices.  F.  C.  Vaughen  (Schenec- 
tady) agreed  with  this  position,  but  explained  the  diffi- 
culties which  the  manufacturer  encounters  in  producing 
an  improved  design. 

Ei.i:ci'i;i(  Ai.   .\i'i>\i:ATrs 

The  Committee  on  Electrical  AiMiaratus  reviewed  a 
number  of  developments  in  apj)aratus  for  central-station 
work,  and  called  attention  to  the  tendency  to  higher 
speeds  and  larger  units  in  rotative  apiiaratus.  Turbo- 
generators are  now  made  as  large  as  25,000  kw.  and  with 
speeds  runnins  from  3600  r.p.m.  for  5000  kw.  units  to 
1500  r.p.m.  for  20,000  kw.  units,  while  in  rotary  con- 
verters the  commutator  speed  for  fiO-cycle  machines  has 
been  made  higher  than  5000  ft.  per  min.  as  compared 
with  3000  to  4000  ft.  in  25-cycle  machines.  There  is  a 
tendency  to  use  direct-coupled  exciters  on  waterwhecl 
generators,  and  even  on  turbo-generator  units.  This  mav 
be  found  desirable  from  economy  and  simplicity,  but 
where  oidy  few  generating  units  are  installed  other 
sources  for  re.'^erve  excitation  are  preferable.  Progress 
has  been  made  in  the  development  of  60-cycle  rotarics  in 
sizes  of  1000  kw.  and  over  for  use  in  large  direct-cur- 
rent lighting  systems.     Attention  is  called  also  to  a  new 
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form  of  motor  converter  for  the  conversion  of  altcniMtiiii,' 
to  direct  current,  which  is  in  general  use  abroad. 

A  paper  on  '"Switchljonrd  Instruments,"  by  Paul  Mai- 
Gahan  (Pittsburgh)  dealt  with  alternating-current  and 
direct-current  indicating  instruments,  and  one  by  Pj.  G. 
Reed  (Pittsburgh)  dealt  with  "Development  in  Distrib- 
uting Transformers."  The  recent  improvements  have 
been  in  the  materials  and  methods  of  winding  and  in- 
sidating  the  coils,  but  further  improvements  are  more 
likely  to  relate  to  the  magnetic  circuit  than  to  the  cur- 
rent-carrying circuit.  The  report  of  the  Committee  on 
Grounding  Secondaries  stated  that  the  rules  as  revised 
provide  that  grounding  is  required  in  secondary  cir- 
cuits up  to  150  volts  and  is  optional  for  circuits  of  higher 
voltage.  It  was  stated  also  that  connecting  secondary  al- 
ternating-current systems  to  water  pipes  does  not  tend  to 
cause  electrolysis.  A  paper  by  A.  S.  Hibbard  (New 
York)  dealt  with  the  use  of  telephone  communication 
between  the  central  station  and  various  exchanges  and 
other  points  as  a  means  of  adapting  the  facilities  of  the 
plant  to  the  varying  conditions  of  load.  It  described  in 
detail  the  .'systems  employed  by  the  electric  generating 
companies  of  Xew  York  and  Chicago. 

LiGHTXIXG   AuiiKSTERS 

The  Committee  on  Electrical  Apparatus  referred  to  the 
material  improvements  in  electrolytic  arresters.  Discon- 
necting switches  are  recommended  for  use  with  arresters 
of  this  type,  and  a  combined  fuse  and  disconnecting 
switch  now  being  designed  will  be  a  material  improve- 
ment over  present  apjiaratus.  A  .short  ))aper  on  "The 
Conditions  of  Lightning  Protection"  by  E.  E.  F.  Creigh- 
tou  (Schenectady,  X.  Y.),  reviewed  some  of  the  different 
types  of  arresters  and  the  difficulties  encountered  in  af- 
fording protection.  The  conditions  are  much  worse  on 
the  lines  than  at  stations,  and  while  transmission  lines 
are  inadequately  protected,  the  development  of  appara- 
tus for  protection  on  the  lines  is  not  progressing  as 
it  should.  A  paper  on  "Developments  in  Protective  Ap- 
paratus," by  J.  X.  Mahoney  (Pittsburgh)  dealt  with  im- 
provements in  oil  circuit-breakers,  carbon  circuit-break- 
ers and  lightning  arresters  which  have  been  brought  about 
by  the  high  voltages,  large  capacities  and  great  lengths 
of  lines  now  becoming  common.  Arresters  of  the  elec- 
trolytic type  are  now  available  up  to  165,000  volts,  which 
is  the  highest  voltage  adopted  commercially. 

Transmission  and  Line  Construction 

A  paper  on  "Transmission  Line  Construction"  by  R. 
D.  Coombs  (Xew  York),  related  mainly  to  pole  and 
tower  supports.  It  deprecated  the  tendency  to  make 
poles  and  towers  of  excessive  strength  to  provide  for  car- 
rying a  large  proportion  of  broken  wires,  when  the  at- 
tachments of  these  wires  would  not  stand  any  consider- 
able part  of  such  a  load.  A  paper  by  A.  0.  Austin  (Xew 
York)  discussed  factors  affecting  reliability  in  the  sus- 
pension type  of  insulator  now  so  largely  employed,  while 
another  by  H.  H.  Rndd  (Pittsburgh),  discussed  the  de- 
sign of  transformers  for  transmission  lines  and  suggested 
the  standardizing  of  certain  features.  Dr.  Steinmetz 
compared  the  direct-current  and  polyphase  systems  of 
transmission  and  indicated  the  marked  superiority  of 
the  alternating  current. 

The  report  of  the  Committee  on  Underground  Con- 
struction dealt  with  high-tension  transmission  cables  and 


tlK'ir  installation.  This  was  accompanied  by  specifica- 
tions lor  rallies.  The  report  of  the  Committee  on  Dis- 
tributing Lines  pointed  out  that  voltages  as  high  as 
100,000  or  150,000  are  being  used  for  transmission  and 
that  a  number  of  distrii)uting  systems  in  rural  districts 
operate  at  voltages  as  high  as  22,000;  this  last  is  about 
the  limit  (except  in  the  case  of  large  consumers)  owing 
to  the  high  transformer  cost.  In  the  congested  business 
centers  of  large  cities  direct-current  can  sometimes  be 
used  to  advantage. 

The  report  of  the  Joint  Committee  on  Overhead  Line 
Construction  (which  re])re.sents  al.so  the  American  In- 
stitute of  Electrical  Engineers,  the  American  Electric 
Railway  Association,  the  .\ssociation  of  Railway  Tel- 
egraph Superintendents,  and  the  American  Railway 
Hngineering  Association)  presented  specifications  for 
overhead  crossings  of  electric-light  and  power  lines. 
It  suggested  that  specifications  should  be  prepared 
for  the  construction  of  constant-potential  lines  of  over 
5000  volts,  which  are  constructed  parallel  with  or  close 
to  telephone  and  telegra])h  lines.  A  paper  on  "Poles  and 
Pole  Preservation,"  by  R.  A.  Griffin  (Chicago)  referred 
to  the  increasing  consumption  of  poles  and  recom- 
mended (1)  the  conservation  of  the  forests;  (2)  the 
more  economical  use  of  the  pre.sent  supply  of  timber, 
and  (3)  the  preservation  treatment  of  poles.  The  open- 
tank  system  of  treatment  is  effective  if  the  oil  is  heated 
and  then  cooled  (or  the  poles  transferred  to  a  tank  of 
cold  oil)  so  that  the  partial  vacuum  thus  caused  will  as- 
sist in  the  penetration.  This  penetration  will  be  much 
greater  than  by  simply  di]iping  or  brushing  the  poles. 
The  pro]>ortion  of  poles  treated  by  the  closed-retort  sys- 
tem is  relatively  small. 

Applications   of   Electricity 

The  papers  and  reports  were  by  no  means  limited  to 
the  question  of  lighting,  and  one  group  of  subjects  re- 
lated to  the  development  of  central-station  business  in 
supplying  current  for  power  for  various  purposes.  A 
])aper  by  E.  P.  Dillon  (Pittsburgh)  suggested  the  desir- 
ability of  city  and  interurban  electric  railways  as  cus- 
tomers for  central  stations,  and  instanced  the  condi- 
tions in  Chicago,  Cleveland,  Xew  York  and  other  cities. 
The  electric  vehicle  was  suggested  by  E.  E.  Witherby 
(Cliicago),  as  a  great  opportunity,  and  it  was  shown  that 
some  electric  companies  act  as  local  agents  for  manu- 
facturers of  these  vehicles.  The  application  of  central- 
station  current  for  lighting  and  power  in  coal  mines 
was  outlined  by  W.  A.  Thomas  (Pittsburgh). 

The  report  of  the  Committee  on  Steam  Heating  dis- 
cussed the  matter  of  isolated  plants  in  large  cities,  fur- 
nishing both  heat  and  light,  as  compared  with  plants 
furnishing  heat  only  and  taking  lightiLg  current  from 
central  stations.  It  was  stated  that  in  one  case  in  Chi- 
cago it  has  been  found  economical  to  dispense  with  the 
dynamos  and  use  the  boiler  plant  simply  for  heating. 
The  report  of  the  Committee  on  Refrigeration  suggested 
the  advantages  of  developing  central-station  current  for 
the  operation  of  refrigerating  and  ice-making  plants. 

Another  possible  and  promising  line  of  business  devel- 
opment is  electric  distribution  from  central-station 
plants  to  small  towns  (less  than  5000),  this  including  the 
absorption  of  existing  local  (and  often  unprofitable) 
plants.  This  was  discussed  in  a  paper  by  J.  E.  Kearns 
(Schenectady,  X".  Y.).     As  a  further  extension  of  this 
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idea,  several  reports  dealt  witli  the  development  of  the 
use  of  electricity  in  rural  districts  and  on  the  farm.  The 
former  includes  such  industrial  work  as  the  operation  of 
excavators,  gravel  washing  and  screening  plants,  quar- 
ries, clay-workiug  industries,  pumping  plants,  etc. 

Machixkhy 

The  report  of  the  Committee  on  Prime  Movers  re- 
viewed the  developments  in  water,  steam  autl  gas  operated 
machinery.  As  to  the  first,  it  mentioned  sundry  improved 
auxiliary  devices,  and  recommended  investigation  of  the 
subject  of  continuous  measurement  of  stream  flow  and 
wheel  consumption  in  plants  under  operation.  As  to  the 
second,  it  referred  particularly  to  the  Ferranti  high- 
superheat  steam  turbine,  the  principle  of  which  is  to 
maintain  the  steam  in  a  perfectly  gaseous  state  through 
the  turbine.  The  steam  is  re-superheated  between  the 
first  and  second  stages,  and  then  passed  through  a  re- 
generator between  the  exhaust  and  the  condenser,  so  that 
the  excess  heat  is  reclaimed.  A  machine  of  5000  hp.  has 
been  built.  As  to  gas  power,  the  report  states  that  there 
has  been  no  important  development.  The  gas  turbine 
has  not  been  made  a  success  as  yet,  and  there  has  l)een 
noticeable  decrea.se  in  the  use  of  engines  operating  on 
illuminating  gas.  One  of  the  devices  mentioned  by  the 
committee  was  a  new  form  of  thrust  bearing,  used  on  the 
hydraulic  turijines  of  the  hydro-electric  ]jlants  at  Keokuk, 
Iowa.,  and  McCall's  Ferry,  Penii.,  and  in  the  steam  tur- 
bines of  the  U.  S.  collier  "Neptune."  This  device  was  de- 
scribed in  a  paper  by  Albert  Kingsbury  (Pittsburgh)  the 
inventor. 

The  report  of  the  Committee  on  Operation  of  Water 
Power  Systems  was  of  a  general  character,  outlining  the 
operating  features  in  relation  to  the  generating  plant  and 
the  electrical  apparatus  under  normal  and  emergency 
conditions.  It  was  stated  that  practically  no  hydro-elec- 
tric development  with  the  ca])acity  of  the  apparatus 
above  the  rated  capacity  at  minimum  stream-flow  is  at- 
tempted without  the  provision  of  a  steam-power  station 
on  the  system.  This  may  serve  (1)  as  an  auxiliary  sta- 
tion during  low-water  periods;  (2)  as  a  reserve  in  case 
of  interruptions;  (3)  as  a  regulating  station  to  take  care 
of  variations  in  the  load  when  the  hydro-electric  plant  is 
running  at  constant  outj)ut. 

MiSCKI.I.ANiCOUS 

Tlie  report  of  the  Public  Policy  Committee,  presented 
by  Samuel  Insull  (Chicago)  stated  that  the  tendency 
of  the  industry  is  toward  a  regulated  monopoly,  as  against 
destructive  com])ctition.  As  to  employees,  adequate  com- 
pensation for  their  work  and  projjcr  care  of  their  welfare 
tend  to  economy  and  to  favorable  ])ublic  ojjinion.  A  re- 
newal of  a  former  tendency  to  municipal  ownership  and 
operation  of  public  utilities  fs  considered  imminent,  and  it 
was  suggested  that  mend)ers  should  see  that  the  local 
papi-rs  are  supplied  with  [)ulilications  relating  to  the  com- 
panies' side  of  the  question.  A  i)aper  by  E.  11.  Thomas 
(KeatHe)  on  ■'The  Failure  of  Conservation"  was  a  gen- 
eral and  somewhat  wild  attack  on  the  government's  policy 
of  protection  and  conservation  of  national  resources  in 
the  interests  r»f  the  nation  and  the  public,  instead  of  al- 
lowing these  resources  to  be  exploited  for  private  gain 
to  Ibe  detriment  of  the  ]nddif.  A  talk  on  "Resu-^cita- 
tioii  from  Elertric  Shock,"  by  W.  V.  L.  Eglin  (I'hil- 
adelidiia)   threw  some  doubt  upon  the  value  of  the  pul- 


motor,  and  spoke  more  favorably  of  the  Meltzer  mechani- 
cal method  of  artificial  resijiration.  Following  this  was 
a  lecture  by  J.  B.  Douglas  (Philadelphia)  on  "Accident 
Prevention  in  Public  Utilities";  this  related  to  the  pro- 
tection of  such  danger  points  as  moving  machinery,  high- 
tension  apparatus,  etc.,  and  to  the  general  policy  of  safe- 
guarding life  aiKl  limb  in  industrial  enterprises. 


The  Pillne  for  a  Briaee  was  Drivpn  Through  the  Cab  u( 
the  Locomotive  of  the  PennHylvanla  R.R.  Co.,  which  went 
through  a  flood-weakened  Big  Four  bridge  at  West  Liberty, 
Ohio,  on  Mar.  25.  A  coffer-dam  had  been  constructed  and 
pumps  installed  when  a  diver  found  that  the  piling  driven  for 
a   temporary   bridge   had    pinned   down   the   locomotive. 

Six-Hundred  PoiindM  of  Dynamite  Exploded  in  the  machine 
packing  house  of  the  Ciiant  Towder  Co..  at  Giant.  Calif.,  on 
May  30,  killing  four  men  and  annihilating  the  building,  leav- 
ing only  an  excavation  7  ft.  deep  to  mark  the  site.  The  cause 
of  the  explosion  is  unknown.  The  last  accident  of  a  similar 
nature  occurring  at  this  plant  was  in  1907,  when  the  nitro- 
glycerin  mixing-house   was   blown   up. 

Two  Missouri  Pacifle  Pa-ssenser  Trains  Collided  on  May 
27,  near  Brant,  Mo,,  killing  four  trainmen  and  injuring  nine 
others  and  six  passengers.  The  '  St.  Louis  Times"  states  that 
the  accident  was  caused  by  conflicting  orders  concerning  the 
point  where  the  trains,  Nos,  11  and  12.  should  meet,  and  a 
mistake  of  the  block  signal  man  in  permitting  the  two  train.s 
on  the  same  block.  The  tr-ain  dispatcher,  who  issued  the  or- 
ders,   accepts   all    responsibility   for   the   wreck. 

The  Tunis  Mono-Rail  Railway,  which  has  been  in  operation 
for  three  years  past  in  Pelham  Park,  in  the  northern  part  of 
New  York  City,  is  soon  to  be  rebuilt  as  a  regular  standard- 
gage  tiolley  line.  It  is  claimed  that  the  road  has  been  suc- 
cessful mechanically,  but  it  connects  at  the  southern  end 
with  an  ordinary  trolley  railwaiy,  necessitating  a  change  of 
cars  for  a  short  ride.  The  Tunis  monorail  line  installed  last 
winter  in  the  underground  tunnel  connecting  the  Capitol  at 
^'ashington  with  the  Senate  office  building,  is  also  to  be 
abandoned.  The  reason  for  the  abandonment  is  the  noise 
made  by  the  car  wheels  rolling  on  the  rail,  augmented  by  the 
echo  from   the   tunnel    walls. 


Dr.  Alexander  MacAlister  has  i-esigned  as  President  of 
Drexel    Institute,    Philadelphia,    Penn. 

Mr.  Elson  Hale,  formerly  City  Engineer  of  Pine  Bluff,  Ark., 
has   been   appointed   City   Engineer  of  Little   Rock,   Ark. 

Mr.  R.  T.  Martin,  formerly  Assistant  City  Engineer  of 
Tampa,  Pla.,  has  been  appointed  City  Engineer,  succeeding 
Mr.   F.  T.  Warren,  resiged. 

Mr.  E.  A.  Clark,  M.  Am.  .Soc.  C.  E.,  is  CJhief  Engineer  of  the 
Engineering  Construction  Co.,  recently  organized,  with  offices 
at   106   North    La   Salle   St.,    Chicago,    111. 

Mr.  J.  Edgar  Johnson,  formerly  Eastern  Representative  at 
New  York  City  of  the  P.  &  M.  Co.,  Chicago,  111.,  has  been  ap- 
pointed Division  Engineer  of  the  Pere  Marquette  R,R.,  -at 
Saginaw,  Mich. 

Prof.  V.  I.  Smart,  of  the  department  of  railway  engineer- 
ing, McGill  University,  Montreal,  Que.,  has  resigned  to  accept 
the  position  of  General  Manager  of  the  General  Railway  Sig- 
nal  Co,   of  Canada. 

Mr,  Peter  P,  Smith,  a  lawyer  of  Brooklyn,  N.  Y..  has  been 
appointed  a  Special  Deputy  Attorney  of  New  Yorl<  .State  to 
prosecute  contractors  for  alleged  fraud  in  connection  with 
recent   state-highway   work. 

Col.  William  Crawford  Gorgas,  Assistant  Surgeon  General. 
U.  S.  A.,  Chief  Sanitary  Officer  of  the  Panama  Canal  Zone, 
was  awarded  the  honorary  degree  of  Doctor  of  Science  at  Co- 
lumbia University  on  .June   4. 

Mr.  P.  G.  Glover  has  been  appointed  Electrical  Engineer  of 
the  Chicago,  Rock  Island  &  Pacific  Ry.,  with  headquarters  at 
Chicago,  111.,  succeeding  Mr.  F.  E.  Hutchinson,  resigned,  as 
noted   in   our  Issue  of  May   29. 

Mr.  R.  B.  Elsworth,  formerly  Assistant  Signal  Engineer 
of  the  New  York  Central  &  Hudson  River  R.R.,  ;i  I  .\Il)!iny,  N.  Y., 
has  been  promoted  to  be  Engineer  of  MalntiiKince  of  Sig- 
nals,  succeeding   Mr.  J.   M.   FltzOerald. 
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Mr.  KrKinuld  .1.  S.  PiKiitt,  .Inn.  Am.  Soc.  M.  K..  has  rcslKne.l 
as  Assistant  Professor'  of  steam  (•npinei-rinff,  Columbia  Uni- 
versity, Now  Vork  City,  to  accept  a  position  with  the  Inter- 
borough    Hapld  Transit   Co.,   New   York   CMty. 

Mr.  F.  D.  Batchellor,  formerly  Assistant  to  the  General 
Superintendent  of  the  Baltimore  &  Ohio  Southwestern  R.R.. 
has  been  appointed  Assistant  Superintendent  of  the  Cincin- 
nati.   Hamilton    &    Dayton    Ry.,    at    Dayton,    Ohio. 

Mr.  E.  D.  Sabine,  Resident  Engineer  of  the  (Hand  Central 
Terminal,  New  York  Central  &  Hudson  River  R.R..  New  York 
City,  has  been  promoted  to  be  Terminal  Engineer,  succeeding 
Mr.  W.  L.  Morse,  M.  Am.  Soc.  C.  E..  resigned,  as  noted  else- 
where. 

Mr.  F.  H.  Judd.  formerly  .\ssistant  Engineer  of  Buildings, 
New  York  Central  &  Hudson  River  R.R.,  New  York  City,  has 
been  promoted  to  be  Resident  Engineer,  Grand  Central  Ter- 
minal, succeeding  Mr.  E.  D.  Sabine,  promoted  as  noted  else- 
where. 

Mr.  John  I.  Miller  has  been  appointed  Superintendent  of 
Public  Works  of  Ohio  at  a  salary  of  $4000  per  annum.  Mr. 
Miller  was  nominated  by  ex-Governor  Harmon,  but  the  coii- 
flrmation  of  his  appointment  was  held  up  during  the  winter 
by  Governor  Cox,   who  has   now   reappointed  him. 

Mr.  George  B.  Preston.  M.  Am.  Soc.  C.  E.,  formerly  Engi- 
neer. Westinghouse,  Church,  Kerr  &  Co..  New  Y'ork  City,  has 
been  appointed  Assistant  Professor  of  steam  engineering. 
Columbia  University,  succeeding  Mr.  Reginald  J.  S.  Pigott,  re- 
Bigned.    as    noted    elsewhere. 

Mr.  R.  E.  Hore,  M.  Am.  Inst.  M.  E.,  Geologist  of  the  Mich- 
igan Geological  Survey  and  Instructor  at  the  Michigan  Col- 
lege of  Mines,  has  been  appointed  Editor  of  the  "Canadian 
Mining  Journal,"  with  headquarters  at  Toronto,  Ont.  Mr. 
Hore  is  a  graduate  of  the  University  of  Toronto. 

Mr.  Gustav  Rasmus,  Consulting  Mechanical  Engineer,  of 
New  York  City,  has  retired  from  engineering  practice  to  be- 
come associated  with  Messrs.  Lawrence  I.  Gallagher  and 
William  F.  Nickel,  formerly  Patent  Examiners,  U.  S.  Patent 
Office,  as   Patent   Attorneys,    2   Rector  St.,   New   York   City, 

Mr.  E.  G.  Chenoweth,  former  Assistant  Superintendent  of 
the  car  department,  has  been  appointed  Mechanical  Engineer 
of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  in  charge  of  car 
design,  succeeding  to  a  part  of  the  duties  of  Mr.  C.  A.  Seley. 
Mechanical  Engineer,  resigned,  as  noted  in  our  issue  of  Apr. 
17. 

Mr.  Charles  Yoder.  formerly  Assistant  Engineer  of  the 
Lake  Shore  &  Michigan  Southern  Ry..  at  Cleveland,  Ohio,  has 
been  promoted  to  be  Assistant  Engineer  of  Track  of  the  Lake 
Shore  &  Michigan  Southern  Ry.,  and  the  Dunkirk,  Allegheny 
Valley  &  Pittsburgh  R.R.  His  headquarters  will  remain  at 
Cleveland. 

Mr.  E.  W.  Scheer,  formerly  Assistant  to  the  General  Su- 
perintendent of  the  Baltimore  &  Ohio  Southwestern  R.R.,  has 
been  appointed  Superintendent  of  the  Illinois  division,  at  Flora, 
111.,  succeeding  Mr.  F.  B.  Mitchell,  appointed  Superintendent  of 
the  Toledo  division  of  the  Cincinnati.  Hamilton  &  Dayton  Ry., 
at    Dayton,    Ohio. 

Mr.  W.  L.  Morse.  M.  Am.  Soc.  C.  E.,  Terminal  Engineer,  New 
York  Central  &  Hudson  River  R.R.,  In  charge  of  the  Grand 
Central  Terminal  reconstruction.  New  York  City,  has  been 
appointed  Chief  Engineer  of  the  Jacksonville  Terminal  Co.,  a 
new  organization  of  the  railways  entering  Jacksonville,  Fla.. 
for   the   purpose   of  constructing   a   union   terminal. 

Mr.  August  E.  Christhilf,  formerly  Chief  Engineer  of  the 
commissioners  for  opening  streets,  of  Baltimore,  Md.,  has  been 
appointed  Assistant  Superintendent  of  Public  Works,  of  At- 
lanta. Ga..  at  a  salary  of  $3000  per  annum.  After  leaving  his 
position  with  the  city  of  Baltimore,  Mr.  Christhilf  was  Chief 
Engineer  of  the  F.  E.  Schneider  Paving  Co.,  of  that  city. 

Mr.  G.  S.  Goodwin,  recently  Assistant  Mechanical  Engineer 
of  the  Chicago,  Rock  Island  &  Pacific  Ry..  at  Silvis.  111.,  has 
been  promoted  to  be  Mechanical  Engineer  in  charge  of  loco- 
motive design,  succeeding-  to  a  part  of  the  duties  of  Mr.  C.  A. 
Seley.  Mechanical  Engineer,  resigned,  as  noted  in  our  issue 
of  Apr.  17.  Mr.  Goodwin's  headquarters  will  be  in  Chicago. 
111. 

Mr.  L.  Jutton.  foi-merly  General  Inspector  of  Bridges  of  the 
Chicago  &  Northwestern  Ry..  at  Chicago.  111.,  has  been  pro- 
moted to  be  Division  Engineer,  with  headquarters  at  Madison. 
Wfs.  Mr.  Jutton  graduated  from  the  University  of  Illinois  in 
1902.  He  entered  the  bridge  department  of  the  Chicago  & 
Northwestern  Ry.  in  the  fall  of  1903  as  a  structural  drafts- 
man. 

Mr.  J.  E.  WiUoughby.  M.  .4m.  Soc.  C.  E..  has  resigned  as 
Chief  Engineer  of  the  Caribbean  Construction  Co.  and  the 
Compagnie  Nationale  des  Chemins  de  Fer  d'Haiti,  at  St.  Marc. 
Haiti,    to    become    Assistant    Chief    Engineer    of    the    Atlantic 


roast  Line  R.R..  at  Wilmington.  N.  C.  Until  about  a  year 
ago  he  was  Engineer  of  Construction  of  the  LoulHVllle  & 
Nashville    R.R. 

Prof.  J.  V.  Jackson.  F.  Am.  Inst.  E.  E..  Dean  of  the  school 
of  engineering.  Pennsylvania  Stale  College,  has  been  ap- 
pointed CommisHloner  of  the  newly  created  Department  ot 
Labor  and  Industry  of  Pennsylvania.  The  new  department 
will  take  over  the  duties  and  powers  of  the  present  Depart- 
ment of  Factory  Inspection.  There  will  be  three  bureaus 
under  the  new  department — inspection,  statistics  and  arbi- 
tration. 

Prof.  W.  K.  Il:ctt.  M.  Am.  Soc.  C.  E.,  head  of  the  school  of 
civil  engineering  at  Purdue  University,  has  been  appointed 
Chairman  of  a  commission  of  engineers  to  make  a  design  for 
a  new  bridge  over  the  Wabash  River  at  Lafayette,  In.l.,  re- 
placing one  washed  out  by  the  recent  floods.  The  new  bridge 
is  estimated  to  cost  $250,000.  The  other  members  of  the  com- 
mission are:  Mr.  Everett  Vawter.  a  civil  engineer  of  Lafayette, 
and    Prof.    Albert    Smith,    of    Purdue   University. 

Mr.  John  A.  Ferguson,  formerly  Assistant  Engineer  of  re- 
infoi-ced-concrete  construction.  Bureau  of  Construction.  De- 
partment of  Public  Works,  Pittsburgh.  Penn..  in  charge  of 
the  design  of  and  specifications  for  relnforeed-concrete 
bridges,  has  been  transferred  to  the  Bureau  of  Building  In- 
spection. Department  of  Public  Safety,  as  Engineer  In 
charge  of  the  inspection  of  the  engineering  features  of  build- 
ings and   their  acceptance  or  rejection  by  the  bureau. 

Mr.  C.  H.  Baker,  formerly  Chief  Engineer  of  the  Hoosac 
Tunnel  power  station  of  the  Boston  &  Maine  R.R..  and  the 
Berkshire  Street  Ry..  has  been  appointed  Mechanical  Engi- 
neer of  the  Public  Service  Electric  Co..  Newark,  N.  J.  Mr. 
Baker  graduated  from  Lawrence  Scientific  School,  Harvard 
University,  in  1902.  and  has  served  on  the  engineering  staffs 
of  Westinghouse.  Church.  Kerr  &  Co..  the  Brooklyn  Rapid 
Transit  Co..  and  as  Assistant  Chief  Engineer  of  the  Cos  Cob 
power  plant  of  the  electric  division  of  the  New  York,  New 
Haven  &  Hartford   R.R. 

Mr.  Robert  G.  Dieck.  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer, of  Portland.  Ore.,  was  elected  a  Commissioner  of  Port- 
land, for  a  term  of  four  years,  commencing  July  1,  at  the  re- 
cent municipal  election  under  the  new  commission  plan 
charter.  Mr.  Dieck  was  born  in  Philadelphja.  Penn..  Dec.  2<. 
1S75.  He  was  educated  in  the  public  schools  of  Philadelphia 
and  at  the  University  of  Pennsylvania,  where  he  graduated 
hi  civil  engineering  in  1S96.  For  three  years  he  was  employed 
with  the  Board  of  Highway  Supervisors  of  Philadelphia  upon 
highway  and  underground  improvements.  After  a  year  in  the 
engineering  department  of  the  Bureau  of  Filtration  of  Phila- 
delphia. Mr.  Dieck  accepted  an  appointment  under  the  Unite.I 
States  Bureau  of  Insular  Affairs  as  Provincial  Supervisor. 
Philippine  Islands.  In  1902.  he  was  appointed  .Superintendent 
of  Water  Supply  and  Sewers  of  Manila.  P.  I.,  where  he  was 
in  charge  of  the  design  and  construction  of  a  storm-water 
drainage  system,  an  improved  distribution  system  for  water, 
and  other  important  work.  In  1905  he  was  appointed  City  En- 
gineer of  Manila  in  charge  of  all  municipal  improvements.  In 
conjunction  with  the  Director  of  Health  of  the  Philippine  Is- 
lands. Dr.  Victor  G.  Heiser.  he  drew  the  new  building  and 
sanitary  codes  for  the  city.  He  was  also  one  of  the  five  mem- 
bers of  the  Municipal  Board  of  Manila,  which  consisted  of  the 
Mayor  and  four  members  with  much  the  same  powers  as  are 
given  to  the  Commissioners  of  Portland  under  the  new  charter. 
Since  1907.  Mr.  Dieck  has  been  in  private  practice  as  a  con- 
sulting civil  engineer  at  Portland.  In  1910  and  '11  he  served 
as  Chairman  of  a  committee  of  three  to  draft  a  new  plumbing 
code  for  the  city. 


OBITUARY 


William  F.  Brusher.  one  of  the  founders  of  the  Standard 
Gas  Engine  Co..  of  San  Francisco  and  Oakland.  Calif.,  died  at 
his  home  in  Oakland.  May  24.  He  is  survived  by  a  widow  and 
five  children. 

George  L.  Hall,  President  of  the  National  Railways  Ma- 
terial Co.,  and  Secretary  of  the  Knickerbocker  Valve  Co.,  died 
at  the  Presbyterian  Hospital.  New  York  City.  June  1.  He 
graduated  from  Princeton  University  in  1889  and  for  many 
years  was  a  practicing  civil  engineer. 

George  B.  Francis.  M.  Am.  Soc.  C.  E..  Consulting  Engineer. 
New  York  City,  died  June  9.  at  his  home  in  New  York,  of 
hemorrhage  of  the  brain.  He  was  also  a  member  of  the 
Canadian  Society  of  Civil  Engineers,  and  the  Institution  of 
Civil  Engineers  of  Great  Britain.  A  biographical  sketch  will 
appear  in  a  later  issue. 
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Curtis  H.  Peters.  Mechanical  Engineer  for  Winston  &  Co., 
General  Contractors,  was  killed  on  June  9,  when  his  motor 
car  was  run  into  and  wrecked  by  an  express  train  on  the 
Ulster  &  Delaware  R.R.  at  Browns  Station.  N.  Y.  Mr.  Peters 
was  on  an  inspection  tour  of  the  Catskill  Aqueduct  and 
Ashokan  Reservoir  work,  for  which  Winston  &  Co.  have  large 
contracts. 

John  Kingsbury  Dean,  a  mechanical  engineer  and  salesman 
of  the  Dean  Bros.  Steam  Pump  Works,  Indianapolis,  Ind..  died 
at  his  home  in  Indianapolis.  June  1.  aged  44  years  He  leaves 
four  brothers.  Charles  G.  Dean,  of  Milwaukee.  Wis..  Stuart 
Dean.  Superintendent  of  the  Dean  Bros.  Steam  Pump  Works. 
Douglas  Dean,  of  Chicago,  111.,  and  Ward  Hunt  Dean,  of  In- 
dianapolis. 

Hartwell  Bishop,  a  civil  engineer  of  San  Francisco.  Calif., 
and  son  of  Joseph  Bucklin  Bishop.  Secretary  of  the  Isthmian 
Canal  Commission,  died  June  4.  at  the  Peter  Bent  Brlgham 
Hospital.  Boston.  Mass.  He  was  33  years  old  and  a  graduate 
of  Harvard  University,  class  of  1903.  Subsequently  he  took 
a  post-graduate  course  in  civil  engineering  at  Columbia  Uni- 
versity and  was  for  a  time  in  tunnel  work  in  New  York  City. 
He  went  to  San  Francisco  after  the  earthquake,  and  for  seven 
years  was  employed  by  the  United  Railroads  of  San  Francisco 
on  construction  work.  He  had  recently  come  East  on  a  vaca- 
tion. Mr.  Bishop  is  survived  by  his  parents,  a  brother  Farn- 
ham  Bishop,  a  sister,  and  a  widow  to  whom  he  had  been  mar- 
ried but  a  year  and   a  half. 

Joseph  Lewis  Stephenson,  a  pioneer  civil  engineer  of  Salt 
Lake  City.  Utah,  died  at  his  home  in  that  city  May  31.  He 
was  born  in  Uppersville,  Va.,  Apr.  13.  1834,  and  graduated  from 
the  Virginia  Military  Institute  in  1854.  During  the  Civil  War 
he  served  four  years  in  the  Confederate  Army.  At  the  close 
of  the  war  he  resumed  his  occupation  as  a  civil  engineer  and 
served  with  the  engineering  staffs  of  several  pioneer  Western 
railways  ending  his  railway  experience  with  the  Denver  & 
Rio  Grande  and  the  Rio  Grande  Western.  In  the  early  'SO's  he 
took  up  Irrigation  work  In  Idaho  and  superintended  the  con- 
struction of  many  miles  of  ditches  and  the  building  of  several 
dams.  He  was  also  engaged  at  one  time  in  municipal  work 
in  Denver,  Colo.  For  the  past  17  years  he  had  held  a  position 
in  the  office  of  the  Surveyor-General   of  Utah. 


ENGINEERING    SOCIETIES 


COMING     MEETINGS 


AMERICAN  RAILWAY   MASTER  MECHANICS' ASSOCIATION. 
June  11-13.     Annual  lonvcntlon  at  Atlantic  City,  N.  J.    Secy,. 
J.   W.  Taylor.   Old   Colony   Bldg.,    Chicago,   111. 

OHIO   ELECTRIC    LIGHT    ASSOCIATION. 

June  15-18.     Annual  convintion  at  Cedar  Point.  Ohio.     Secy., 
D.    L.   Gaskill,   Greenville.   Ohio. 

ASSOCIATION  OF  RAILWAY    ELECTRICAL  ENGINEERS. 
June     16.       Semi-anniial     meeting     at     Atlantic     City.     N.     J. 
Secy..    Jos,    A.    Andreucettl,    Room    411,    C.    &    N.    W.    Ter. 
Sta..   Chicago,   111. 

MASTER  CAR   BUILDERS'   ASSOCIATION. 

June     16-18.       Annual     convention     at     Atlantic    City.     N.     J. 
Secy..  J.  W.  Taylor,  390  Old  Coqlony  Hldg.,  Chicago,  111. 

TRAIN   DISPATCH ER.S'    ASSOCIATION   OF   AMERICA. 

June    17-19.      Annual    meeting   at    Los   Angeles.    Calif.      Secy., 
John    F.    Mackie.    7122    Stewart    Ave.,    Chicago,    111. 

AMERICAN   SOCIETY    OF   CIVIL   ENGINEERS. 

June     17-20.       Annual     convention    at     Ottawa.     Ont.       Secy., 
Charles  Warren  Hunt,   220  W.  57th  St.,  New  York  City. 

PACIFIC  NORTHWEST  SOCIETY  OF  ENGINEERS. 

June    20-21.      Annual    convention    at    Seattle.    Wash.       Secy.. 
Jesse   A.   Jackson,   City    Hall.   Seattle,    Wash. 

AMERICAN    INSTITUTE    OP    ELECTRICAL    ENGINERS. 

June     23-26.       Annual     convention     at     Cooperstown,     N.     T. 
Secy..   F.   L  Hutchinson.   33  W.  39th   St.,  New  York   City. 

AMERICAN  WATER-WORKS  ASSOCIATION. 

June  23-28.     Annual  mi-.-tlng  at  Minneapolis,  Minn.     Secy., 
J.    M.    iHven.    Troy,    N.    Y. 

peh.manp:,\'t    i.\'tp:rnational    association    of    road 

crjNGH  ESSES. 
June   23-28.      ConKresH   at    London.   England.      Secy.,   W.   Rees 
Ji-ffriyH.    Oueen    Anne's    Chambers,     Broadway,    Westmln- 
iBtir.    London,    S.    W. 

SOCIETY    FOH   THE    PROMOTION   OF   ENGINEERING    BDU- 

June    24-26.      Annual    meeting   at    Minneapolis,    Minn.      Secy., 
H.  H.  NorrlH,  Cornell  University,  Ithaca,  N.  Y. 

AMERICAN    SOCIETY    FOR   TESTI.VG    MATERIALS. 

June  24-28.     Annual  convention  at  Atlantic  City    N    J     Secy 
Edgar  MarburK.  University  of  Pennsylvania.  Philadelphia! 

CANADIAN   ELECTRICAL  ASSOCIATION. 

June   25-27.      Annual   convention    nl   Toronto    Ont       Secv      T 
8.  Young  220  King  St.   West,  Toronto.  Ont.  '  ' 


AMERICAN   INSTITUTE   OF  CHEMICAL  ENGINEERS. 

June  25-28.  Semi-annual  meeting  at  Boston.  Mass.  Secy., 
J.   C.  Olsen.   Polytechnic  Institute.    Brooklyn,   N.    Y. 

AMERICAN     SOCIETY     OP    HEATING     AND     VENTILATING 
ENGINEERS. 
July  17-19.     Annual  summer  meeting  at  Buffalo,  N.  Y.     .Secy., 
E.  A.  Scott,  29  W.  39th  St.,  New  York   City. 

INTERNATIONAL  GEOLOGICAL  CONGRESS. 

Aug.  7-14.  Twelfth  annual  session  at  Toronto,  Ont.  Gen- 
eral  Secy..  R.  W.  Brock,  Director  of  Geological  Survey 
of  Canada,    Ottawa,    Ont. 

THE   TRAVELING   ENGINEERS'    ASSOCIATION. 

Aug.  12-16.  Annual  convention  at  Chicago.  111.  Secy.,  W.  O. 
Thompson,  New  York  Central  Car  Shops,  East  Buffalo, 
N.    Y. 

Iron  and  Steel  Institute — The  autumn  meeting  will  be  held 
ii    Brussels,   Sept.   1-4. 

American  Road  Congress — The  annual  meeting  will  be  held 
in   Detroit.  Sept.    29-Oct.    5. 

.Vmerican  Road  Builders'  Association — The  annual  conven- 
tion will  be  held  in  Philadelphia,  Dec.  9-12,  at  the  First  Regi- 
ment  Armory. 

Western  Railway  Ciub — At  the  meeting  held  in  Chicago 
on  May  27  officers  were  elected  as  follows;  President,  Henry 
LaRue  (C,  R.  I.  &  P.  Ry.),  Chicago;  Vice-Presidents,  W.  B. 
Hall  (Union  Railway  Equipment  Co.)  and  E.  W.  Pratt  (C.  & 
N.  W.  Ry.).  The  Secretary  is  J.  W.  Taylor,  Old  Colony  Build- 
ing,  Chicago. 

International  Railway  Fuel  .Vssoelation — At  the  Chicago 
convention  on  May  24.  the  following  officers  were  elected  for 
the  ensuing  year:  President.  Robert  Collett,  of  Springfield, 
111.;  Vice-Presidents,  A.  C.  Buell,  of  Omaha,  Neb.,  and  D.  R. 
Sebastian,  of  Chicago,  111.;  Secretary-Treasurer,  C.  Y.  Hall, 
of    Chicago,    111. 

Natural  Gas  Association  of  .\merica — At  the  annual  con- 
vention held  in  Cleveland,  Ohio,  May  22,  the  following  officers 
were  elected  for  the  ensuing  year;  President,  E.  L.  Brun- 
drett.  of  Kansas  City,  Mo.;  Vice-President,  F.  L.  Chase,  of 
Columbus,  Ohio;  Secretary-Treasurer,  T.  C.  Jones,  of  Dela- 
ware, Ohio.  The  next  convention  will  be  held  in  St.  Louis, 
Mo.,    in    May,    1914. 

.Vmerican  Society  of  Civil  Engineers — For  the  45th  annual 
convention  to  be  held  in  Ottawa,  Can.,  June  17-20,  the  follow- 
ing program  has  been  announced:  June  17,  at  3  p.m..  there 
will  be  a  reception  by  the  Premier,  the  Right  Honorable  R.  L. 
Borden,  and  the  Mayor  of  Ottawa,  at  the  Chateau  Laurier.  At 
9  p.m.  the  president  and  officers  of  the  society  will  hold  an 
informal  reception  at  the  Chateau  Laurier.  On  June  IS.  at  10 
a.m..  the  first  session  will  be  called  to  order,  and  the  presi- 
dent will  deliver  the  annual  address,  after  which  the  business 
meeting  will  convene.  In  the  afternoon  the  members  and 
guests  are  invited  to  attend  a  garden  party  at  the  residence 
of  T.  C.  Keefer.  Past  President,  Am.  Soc.  C.  E.;  and  in  the 
evening  there  will  be  a  lecture  on  Canadian  Engineering  sub- 
jects at  the  Chateau  Laurier.  The  program  for  the  morning 
of  June  19  will  be  announced  at  the  business  meeting.  In  the 
afternoon  there  will  be  a  motor  drive  through  the  city.  The 
tea.  which  was  to  have  been  given  at  the  residence  of  Sir 
Santord  Flemming.  will  be  omitted.  In  the  evening  the  Ot- 
tawa branch  ot  the  Canadian  Society  of  Civil  Engineers  will 
tender  a   reception   at  the   Chateau   Laurier. 

.American  Institute  of  Electrical  Engincera — The  thirtieth 
annual  convention  will  be  held  in  Cooperstown,  N.  Y.,  June 
23-27.     The  following  papers  have  been  announced: 

(1)  "A  Suggestion  for  the  Engineering  Profession."  by 
William  McCIellan;  (2)  "Test  of  an  .Artificial  Aerial  Tele- 
phone Ijine  at  a  Frequency  of  750  Cvcles  per  Second,"  A.  E. 
Kennelly  and  F.  W.  Lieberknecht:  (3)  "The  Adaptation  of 
Automatic  Methods  to  Long-Distance  Telephone  Toll  Switch- 
ing," H.  M.  Friendly  and  A.  E.  Burns;  (4)  "Electrolytic  Cor- 
rosion of  Iron  in  Soils."  Burton  McCollum  and  K.  H.  Logan; 
(5)  "The  National  Association  of  Corporation  Schools."  P. 
C.  Henderschott;  (G)  "Vocational  Education  in  Philadelphia 
and  Vicinity."  A.  J.  Rowland;  (7)  "Vocational  Training  in 
the  Far  West."  Robert  Sibley;  (8)  "The  Pennsylvania  Rail- 
road Company  Apprentice  Schools."  John  Price  Jackson  and 
J.  W.  L.  Hale;  (9)  "Suggested  Specifications  for  Testing 
High-Ti'nslon  Insulators."  J.  A.  Sandford,  Jr..  and  P.  W.  Peek, 
Jr.;  (10)  "Constant  Voltagi^  Transmission,"  II.  B.  Dwight; 
(11)  "Theory  of  the  Non-Elastic  and  Elastic  Catenary  as 
Applied  to  Transmission  Lines."  C.  A.  Pierce.  P.  J.  Adams  and 
G.  I.  Gilchrist;  (12)  "The  Behavior  of  Synchronous  Motors 
during  Starting."  P.  T).  Newbury;  (13)  "Commutating  Pole 
Saturation    in    Direct-Current    Machines."    H.    E.    Stokes;     (14) 

Th<.  Indu.strlal  Use  of  Synchronous  Motors  on  Central  Sta- 
tion Lines.  J.  C.  Parker;  (15)  "Electrical  Requirements  of 
Certain   Machines  In   the   Rubber  Industry. "  C.   A.   Kelsev;    (16) 

Standardization  of  Method  for  Determining  and  Com'paring 
Power  Co.sts  In  Stc.-im  Plants."  H.  G.  Stott  and  W.  S.  Gorsueh; 
(17)        AutornMtie    Substations."      II.      R.      Summerhayes;      (18) 

Convei-ting  Substations  for  Basements  and  Sub-Basements." 
H.  fi.  •'jjml'-son:  (19)  "Operation  of  Frequency  Changers." 
w.^u.,'^","'*'  J^"'..  ^*''',.  '^'•■^*'''''  Strength  of  Air,"  J.  B. 
Whitehead  and  T.   T.   Pitch;    (21)      "The  Positive  and  the  Neg- 

nilY„?1''°"aV  ^-.u^-  .^";°."?.'  L22)  "Law  of  Corona  and  the 
Die  ectrlc  Strength  of  Alr,^'  P.  W.  Peek.  Jr.;  (23)  "An 
Osclllographle  Study  of  Corona,"  Edwin   Bennett. 
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Paving  Specifications  and  Construction 

Reviewed    by    EDWIN   A.    FISHER* 

SPECIFICATIONS  FOR  STREET  ROADWAY  PAVEMENTS, 
With  Instruction  on  Street  Paving  Work — By  S.  Whin- 
ery,  M.  Am.  Sec.  C.  E.  Second  edition,  enlarged  and  en- 
tirely reset.  New  York  and  London:  McGraw-Hill  Book 
Co.     Cloth;    6x9   in.;    pp.    x  +  116;    illustrated.      $1,    net. 

ASPHALT  CONSTRUCTION  FOR  PAVEMENTS  AND  HIGH- 
WAYS— A  Pocket-Book  tor  Engrineers,  Contractors  and 
Inspectors.  By  Clifford  Richardson,  M.  Am.  Soc.  C.  E. 
New  York  and  London:  McGraw-Hill  Book  Co.  Leather; 
4x7  in.;    pp.   ix  +  155.      $2.   net. 

The  standardizing  of  paving  specifications  Is  receiving 
more  general  attention  than  ever  before.  The  value  of  co- 
operation by  municipalities  is  also  being  more  appreciated. 
The  reviewer  agrees  with  Mr.  Whinery  that,  notwithstanding 
the  activity  of  the  various  societies  in  presenting  standards 
in  pavement  specifications  [since  the  first  edition  of  this  ■work 
appeared. — Ed.]  there  is  still  room  for  individual  effort:  and 
the  reviewer  would  add,  especially  by  one  so  thoroughly 
equipped  as  the  author  by  long  and  successful  experience  as 
chief  engineer  and  manager  of  a  large  paving  company,  whose 
careful,  painstaking  work  the  reviewer  remembers  with  much 
pleasure.  The  author  also  has  had  a  large  experience  as  con- 
sulting engineer  for  a  number  of  the  larger  cities  in  the 
country.  His  careful  use  of  language  makes  the  work  of 
great  value  to  the  engineer  as  a  model  of  clear  and  concise 
expression. 

Besides  revising  his  earlier  specifications  for  various  types 
of  pavements  (reviewed  by  the  present  writer  in  these  pages 
on  Aug.  15,  1907)  the  author  has  added  specifications  "for  two 
comparatively  new  kinds  of  roadway  pavement  that  have 
merited  attention,  and  for  concrete  sidewalk  and  concrete 
combined  curb  and  gutter."  He  has  also  added  some  twenty- 
flve  pages  of  "Instructions  to  Inspectors,"  both  general  and 
relating  specifically  to  the  various  types  of  construction  cov- 
ered  by   his   specifications. 

In  his  introductory  pages  the  author  treats  of  the  subject 
of  contracts  and  contractors  with  the  extreme  candor  and 
fairness  expected  by  one  of  his  training  and  experience.  He 
deserves  special  commendation  for  his  very  clear  and  definite 
statements  regarding  the  responsibility  of  the  contractor,  the 
engineer  and  the  municipality. 

While  the  reviewer  agrees  with  the  author  in  his  state- 
ment (page  11)  that  it  is  both  unwise  and  illegal  to  provide 
that  the  decisions  of  the  engineer  shall  in  all  cases  be  final 
and  conclusive,  he  is  of  the  opinion  that  the  en.gineer  can  and 
should  act  in  an  absolutely  impartial  manner,  regardless  of 
the  fact  that  his  salary  is  paid  by  the  municipality.  The 
reviewer   commends   the   Introduction   as   a  whole,   and   if   the 
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book  contained  nothing  else,  lis  publication  would  be  fully 
Justified. 

Section  23.  on  Incidental  work  at  the  contractor's  expense, 
Is  in  the  interest  of  a  clear  understanding  of  what  Is  re- 
quired. Section  24.  relating  to  extra  work  for  which  the  con- 
tractor Is  entitled  to  payment.  Is  excellent,  although  In  the 
reviewer's   practice   It   is  amplified   as  follows: 

In  case  the  engineer  deems  It  Impracticable  to  estimate 
said  extra  work,  as  aforesaid,  the  contractor  shall  present  an 
itemized  account  of  the  labor  and  material  used  In  said  work, 
which  account  must  be  verified  by  the  inspector  on  the  work; 
and  said  contractor  shall  be  paid  the  actual  cost,  together 
with  15  Tr  of  his  payroll  additional  for  supervision  and  use 
of  tools.  Claims  for  extra  work  must  be  presented  to  the 
engineer  on  or  before  the  tenth  day  of  the  month  following 
in  which  said  extra  work  was  done. 

The  guaranty  clause.  Section  25.  is  especially  clear  and 
fair,    both    to    the    municipality    and    the    contractor. 

The  reviewer  agrees  with  the  author  now.  as  he  did  in 
1907  in  a  review  of  an  earlier  edition  of  this  work,  that  the 
practice  of  laying  pavement  surfaces,  particularly  those  of 
asphalt,  upon  a  foundation  of  old  stone  blocks  reset  with  the 
joints  unfilled  with  mortar,  is  all  wrong  and  should  never  be 
resorted  to.  It  is  a  source  of  satisfaction  that  In  the  re- 
viewei's  experience  he  has  never  been  oblliged  to  use  this 
form    of   construction. 

The  reviewer  also  agrees  with  the  note  on  page  24,  to  the 
effect  that  old  stone  block  and  cobble-stone  pavements  that 
have  become  solidified  in  place  by  long  travel,  make  a  good 
foundation  for  asphalt  or  other  pavements,  provided  they  can 
be  utilized  without  taking  up  or  disturbing  the  old  pavement. 
The  objection  to  this  method  of  construction  is  the  fact  that 
such  pavements  cannot  be  as  well  repaired  in  case  of  cuts,  as 
those  with  a  concrete  foundation. 

The  author  is  right  in  holding  that  the  proportions  of 
cement,  sand  and  broken  stone  should  be  left  blank  in  a  gen- 
eral specification.  He  believes  it  is  undesirable  to  have  dif- 
ferent specifications  used  by  the  same  contractor  on  the 
same   job. 

In  view  of  the  increasing  weight  of  motor  trucks  the  re- 
viewer believes  that  in  no  case  should  a  concrete  foundation 
be  laid  less  than  6  in.  in  thickness:  and  in  important  thorough- 
fares this  thickness  should  probably  be  increased  to  at  least 
9   in. 

The  reviewer  agrees  with  the  author  in  his  specifications 
for  5V4-in.  depth  for  granite  blocks.  He  believes  that  there 
is  no  good  reason  for  making  blocks  deeper  than  this  on  any 
street.  He  also  believes  that  the  extra  cost  of  dressing  blocks 
so   that   the  joints  will   not  exceed    %   in.   is  fully  justified. 

With  reference  to  filling  j  3ints.  the  reviewer  has  never 
seen  the  necessity  of  laying  blocks  near  the  curbstone  paral- 
lel with  the  curbs.  He  believes  that  it  is  best  to  have  as  few 
breaks  in  the  pavement  as  possible,  and  would  lay  the  blocks 
continuous  from  curb  to  curb.  He  also  never  has  seen  the 
necessity    of    expansion    joints    across    the    street. 

The  reviewer  does  not  agree  with  the  author  in  his  speci- 
fications for  brick  pavements.  He  thinks  it  is  extremely  de- 
sirable that  the  size  of  brick  be  standard,  and  fully  agrees 
with  the  specifications  of  the  American  Society  of  Municipal 
Improvements  and  the  Association  for  Standardizing  Paving 
Specifications  in  providing  for  a  standard  size.  He  also  be- 
lieves that  the  average  loss  in  the  new  rattler  should  not  be 
made  as  low  as  18%.  The  new  rattler  is  between  4  and  5 
points   more   severe   than   the   old. 

The  reviewer  disagrees  emphatically  with  Section  90.  with 
reference  to  the  longitudinal  gutter  course,  and  to  filling  the 
six  contiguous  courses  running  across  the  street  in  a  length 
of  50  ft.  with  bituminous  cement  while  the  remainder  of  the 
pavement  is  filled  with  cement  grout.  In  his  experience  he 
has  become  satisfied  that  the  cross  expansion  joints  are  not 
required,  and  that  expansion  joints  at  the  curb  should  be  made 
by  one  joint  at  the  curb  and  not  by  a  number  of  joints  in 
courses  of  brick,  laid  parallel   with  the  curb. 

The  specifications  relative  to  paving  where  railway  tracks 
exist  should  be  amplified.  A  pavement  foundation  under  the 
rail  of  the  same  depth  as  that  under  the  remaining  part  of  the 
pavement  is  entirely  insufficient  for  the  heavy  cars  now  In 
use  by  the  street  surface  railways.  The  reviewer's  experi- 
ence is  that  the  concrete  for  a  distance  of  about  IS  in.  out- 
side the  outside  rails  should  be  not  less  than  12  in.  in  thick- 
ness. 
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The  specifications  for  asphalt  pavement  reflects  the  ex- 
perience and  study  of  the  author  in  the  branch  of  the  work 
in  which  he  is  especially  well  qualified. 

The  specifications  for  combined  curb  and  gutter  are  ex- 
cellent, and  the  reviewer  agrees  with  the  author  in  the  note 
on  page  84  relative  to  hydraulic-concrete  sidewalks,  that 
while  the  specifications  conform  to  the  common  practice  in 
laying  sidewalk  in  two  courses,  such  construction  is  neither 
necessary  nor  desirable.  In  view  of  the  opinion  of  the  author, 
it  is  the  intention  of  the  leviewer  in  his  practice  to  change 
his   specifications   to   correspond    to    this   opinion. 

The  section  on  regrading  (page  SS)  is  excellent,  and  one 
that  has  not  generally  been  considered.  The  instructions  to 
inspectors  on  street-paving  work,  with  such  changes  as  may 
be  necessary  to  adapt  them  to  the  conditions  in  the  different 
municipalities,    are    in    every    way    commendable. 

The  book  is  a  very  valuable  contribution  to  the  literature 
upon  the  proper  construction  of  pavements  and  will  have 
much  influence  in  standardizing,  so  far  as  local  conditions 
permit,  the  specifications  for  this  kind  of  work. 


Mr.  Richardson,  in  his  handbook  on  "Asphalt  Construction 
for  Pavements  and  Highways,"  very  properly  emphasizes  the 
necessity  of  careful  attention  to  details  in  the  construction 
of  a  successful  asphalt  pavement.  He  also  cautions  the  en- 
gineer against  following  literally  so  called  standard  specifica- 
tions which  are  only  of  general  application.  This  action  is 
timely,  and  applies  as  well  to  other  kinds  of  work  as  to  as- 
phalt pavements.  The  author  has  probably  had  a  larger  ex- 
perience in  the  construction  of  asphalt  pavements  and  in  a 
critical  observation  of  pavements  of  which  he  has  known 
the  exact  details  of  the  material  entering  into  them  and  the 
workmanship   than   any   other  person. 

The  author  first  deals  with  broken  stone,  the  foundation 
and  the  intermediate  course,  which  last  is  made  to  include  a 
general  review  of  asphaltic  pavement  and  binders  as  well  as 
asphaltic-concrete  bearing  surfaces.  He  next  takes  up  the 
mineral  aggregate,  the  filler  or  dust,  native  bitumens,  fluxes 
and  asphaltic  cements.  None  of  these  chapters  is  long,  the 
whole  nine  just  outlined  aggregating  about  fifty  pages.  As 
much  space  is  then  devoted  to  the  single  chapter  on  "Surface 
Mixtures,"  and  again  as  much  to  the  last  seven  chapters, 
which  treat  of  maintenance  and  repairs,  the  plant,  work  on 
the  street,  advice  to  engineers,  contractors  and  inspectors,  the 
laboratory,  examinations  of  materials  and  instructions  for 
taking   various   samples    for   examination. 

Touching  now  upon  a  few  points  of  the  book,  it  may  be 
mentioned,  first  of  all,  that  the  description  of  the  proper 
quality  of  broken  stone  is  concise  and  definite.  Although  the 
author's  advocacy  of  a  comparatively  smooth  surface  for  the 
concrete  foundation  for  sheet  asphalt  is  at  variance  with  the 
usual  current  practice,  yet  the  reasons  given  for  a  relatively 
smooth  surface  for  a  comparatively  smooth  surface  are  sound. 
It  would  seem,  however,  that  If  the  concrete  were  somewhat 
rough  the  pavement  would  not  be  as  likely  to  roll  as  if  it 
were   made   as   smooth   as   possible. 

*  The  Instructions  relative  to  binder  (pages  16-22)  are  very 
clear  and  specific.  The  author  devotes,  very  properly,  a  large 
amount  of  space  (Chapter  5)  to  the  grading  of  the  sand. 
From  the  experience  of  the  reviewer,  the  failures  in  asphalt 
pavements  have  resulted  more  from  the  use  of  improper  sand 
than    from    any   other   cause. 

On  page  45  It  Is  stated  that  the  handbook  Is  confined  to 
the  use  alone  of  the  Trinidad  and  Bcrmudez  asphalts,  and 
that  many  of  the  directions  can  be  applied  to  the  use  of  other 
materials.  It  Is  to  be  regretted  that  the  author  has  not  given 
more  detailed  Instructions  relative  to  the  use  of  such  other 
asphalts  as  are    now   In   general    use. 

The  Instructions  to  the  Inspector,  with  the  Illustrations 
glvi-n  on  pages  74-77  Inclusive,  are  valuable  in  making  quick 
tests  of  the  mixture  upon  the  street.  The  advice  to  engineers, 
contractors  and  Inspectors,  and  the  suggestions  to  citizens,  in 
Chapter  14,  are  worthy  of  very  careful   consideration. 

The  book  as  a  whole  Is  of  great  practical  value,  especially 
to  the  engineer  In  charge  of  a  laboratory  for  use  in  connec- 
tion   with    the    Inspection    of    asphalt    pavements. 


CITY  OP  BRIDGRPORT,  CONN.:   A  Study  of  the  Organization 
ami     i'rocidun-    of    Kach     Permanent    Hoard,    Commission 
Commltti-c  and  Office  (ixccpt  those  concerned  with  Courts 
PMucatlon    and    Kli-ellons)  — Report    of    Peter   White,    Resi- 
dent   Partner,    at    Chicago,    of    HasklnH    &    Sells.    C.    P.    A 
New   York   City.      Paper:   7x10   In.:   pp.    112. 
Similar  studies  of  the  organization   duties  and   methods  of 
the    various    city    departments    might    profitably    be    made    In 
every   city  of   the   country    where   such   studies    have   not    been 
undertaken — which    means   the    vast    majority   of   them.     This 
study    Is    particularly    valuable    because    of    Its    running    com- 
ment on  the  general   funcllonB  of  the  various  departments  and 
because  of  Its  •'constructive  suKgcHtlons"  at   the  end   of  each 


departmental  study.  The  various  recommendations  are  briefly 
summarized  in  the  opening  pages  of  the  report,  which  adds 
materially  to  its  value.  The  study  as  a  whole  was  made 
under  the  direction  of  a  Committee  on  Audit,  created  late  in 
1911  to  "provide  a  uniform  system  of  audit  and  account"  for 
all  branches  of  the  city  government.  It  is  interesting  to  note 
that  the  city  engineer  receives  the  highest  salary  ($4000)  of 
any  official  of  Bridgeport,  and  that  quite  recently  the  resigna- 
tion of  the  director  of  public  works  and  superintendent  o"" 
streets  were,  by  arrangement,  put  in  his  hands.  He  is.  how- 
ever, subject  in  some  respects  to  the  orders  of  the  Commis- 
sion on  new  paving  and  sewer  work. 

A  British  Book  on  Structural 
Engineering 

Reviewed    by  LEWIS  J.   JOHNSON* 

THEORY  OF  STRUCTURES— By  Arthur  Morley,  M.  T.  Mech. 
E  •  Professor  of  Mechanical  Engineering.  University  Col- 
lege Nottingham.  New  York,  London,  Bombay  and  Cal- 
cutta: Longmans,  Green  &  Co.  Cloth;  5x9  in.;  pp.  xi  -|- 
574:  4  plates;  319  text  figures.     $2.50,  net. 

This  work  begins  with  the  rudiments  of  resistance  of  ma- 
terials and  considerably  more  than  half  its  space  is  devoted 
to  that  introductory  topic.  The  topics  therein  treated  are 
the  usual  ones  of  simple  tension,  compression,  shear  and 
bending,  with  applications  to  strength  and  stiffness  of  beams 
and  columns.  The  last  part  of  the  book  treats  of  the  theory 
of  frames  (simple  as  well  as  indeterminate),  stresses  from 
fixed  and  variously  placed  loads,  design  of  details  of  plate 
girder  and  truss  bridges,  theory  of  suspension  bridges,  metal 
arches,  stability  of  earthwork  and  masonry. 

Much  of  the  introductory  matter  has  been  taken,  as  the 
author  states  in  the  preface,  from  his  earlier  wort-,,  "Strength 
of  Materials"  (Reviewed  in  "Eng.  News,"  Aug.  12,  1909,  p.  12, 
Eng.  Lit.  Sup.)  "without  great  modification."  The  topics 
which  appeared  in  "Strength  of  Materials"  which  do  not  re- 
appear in  "Theory  of  Structures"  include  little  else  than 
torsion,  flat  plates,  and  descriptions  of  testing  apparatus  and 
methods.  "Theory  of  Structures"  may,  therefore,  be  regarded 
as  a  revised  and  enlarged  edition  of  the  former  work,  the 
revisions  and  extensions  being  directed  solely  to  meet  the 
needs  of  designers  of  roofs  and   bridges. 

Like  its  predecessor,  this  book  makes,  on  the  whole,  a 
distinctly  favorable  impression.  One  could  wish,  however, 
for  an  even  clearer  lining  out  of  the  great  fundamental 
principles  of  statics,  and  assumptions  of  resistance  of  ma- 
terials. The  style  is  still  conventionally  didactic  enough  to 
obscure  to  an  unnecessary  extent  the  inferenlial  nature  of 
many  of  the  statements.  For  example,  Rankine's  "Theory 
of  Earth  Pressure"  is  stated  without  making  clear  that  it 
rests  on  something  more  substantial  than  a  great  name.  A 
few  lines  would  have  made  it  clear  why  so  wise  a  man  as 
Rankine  fathered  it — to  the  advantage  of  the  reader's  com- 
prehension of  engineering  science  and  his  intelligent  respect 
for   Rankine. 

Even  in  this  later  work  Morley  has  not  supplanted  the 
ellipses  of  stress  and  inertia  with  the  vastly  simpler  and 
more  instructive  circle  of  stress,  suggested  long  since  by 
Kulmann.  and  the  MUUer-Breslau  or  Mohr-Land  circles  of  in- 
ertia. He  repeats,  in  his  cuts  of  columns  wilh  various  end 
conditions,  the  absurdity  too  common  in  textbooks  of  not 
showing  the  full  set  of  external  forces  in  action,  thus  en- 
couraging a  thoughtless  student  with  an  over  developed  faith 
in  authors  to  assume  that  cases  do  after  all  aiise  in  which  a 
body  may  be  in  equilibrium  under  the  action  of  two  non- 
coincident  forces. 

The  treatment  of  structural  connections  and  design  is  so 
thoroughly  British  as  to  be  of  little  but  suggestive  value  to 
the  American  student.  Its  phraseology  in  using  "railbear- 
ers"  for  stringers,  and  its  transformation  of  a  weight  esti- 
mate of  15.545  perfectly  good  pounds  into  an  alleged  equiva- 
lent of  "6  t.  ISc.  3q.  5  lb."  are  harmonious  with  its  use  of 
T's  and  small  flats  as  main  members  of  riveted  trusswork 
as  something  that  would  not  flourish  on  this  side  of  the 
Atlantic.  We  have  not  checked  the  metamorphosis  through 
which  the  15545  was  put!  We  may  well  rest  content  with 
being  learned  enou'^h  to  be  aware  that  t..  c,  and  q.  stand  for 
2240.    112    and    28    lb.    units    respectively! 

It  Is  a  pleasure  to  commend  in  this,  as  In  "Strength  of 
Materials,"  the  abundance  of  fully  worked  out  numerical 
problems,  besides  an  abundance  of  well  selected  problems  for 
practice. 

Tn  a  word,  the  work  may  be  characterized  as  containing 
little   that   Is   new,   but   nevertheless   an   excellent   treatise    on 
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till'  nuitlumatliiil  or  theoretical  aspects  of  structural  deslRn. 
When  It  comis  to  practical  design,  howeVBr,  the  American 
student  should  turn  to  any  of  several  excellent  modern 
American  works  tor  his  book   treatment   of   that  subject. 

The  Steel-Rail  Problem 

Reviewed   by  M.   L.   BYICRS' 

STEEI.  RAILS:  THEIR  HKSTORV.  PROPERTIES.  STRENGTH 
AND  MANUFACTURE.  With  Notes  on  the  PrlnciDles  of 
RoUInf,'  Stock  and  Track  Ueslpii — Hy  William  H.  Sellew. 
Principal  Assistant  Engineer.  MichlKan  Central  R.R.  New- 
York:  D.  Van  Nostrand  Co.  London:  Constable  *  Co.. 
Ltd.  Cloth;  7x10  in.:  pp.  xvli  +  5o9;  361  Illustrations:  33 
folding   plates.      $12.5(1,    net. 

Of  late  years  attention  has  been  drawn  with  conslderabi  ■ 
frequency  to  railioad  accidents  caused  by  rail  failures.  The 
author   states: 

The  rails  of  heavier  section  inanufactured  within  the  last 
few  years  are  not  giving:  the  services  they  thould  be  expected 
to.  The  fault  may  lie  in  improper  methods  of  manufacture 
or  in  the  design  of  the  rail  itself  which,  while  suitable  for 
the  conditions  existing  19  years  ago,  may  be  unfitted  for  the 
heavy  wheel  loads  of  today. 

The  present  work,  the  author  states,  is  essentially  a  coin- 
pilation  in  which  he  has  endeavored  to  systematize  knowledge 
in  existence  on  the  subject  and  present  in  concise,  yet  clear 
form,    the    most    Important    features    of    the    problem. 

The  opening  chapter  devotes  70  pages  to  the  history  of  the 
development  of  the  rail  section.  The  varioiis  sections  in  U:»e 
in  the  past,  together  with  the  principal  sections  in  present 
use   in   the  United   States  and  elsewhere,   are   fully   illustrated. 

The  second  chapter  contains  69  pages  on  the  speed  and 
weight  of  modern  locomotives,  fast  and  unusual  train  runs, 
effect  of  counterbalance,  track  irregularity,  rocking  of  the 
engine,  flat  spots  in  the  wheels,  etc.  Illustrations,  and  the 
principal  characteristics,  of  the  principal  types  of  present- 
day   locomotives  and   cars   are   given. 

The  next  103  pages  are  devoted  to  the  supports  of  the  rail. 
Many  types  of  steel  and  concrete  ties  are  illustrated  in  and 
out  of  the  track.  Service  tests  are  reported.  Information  as 
to  the  forest  regions  of  the  United  States,  geographic  distri- 
bution of  the  total  lumber  production,  the  strength  of  various 
woods  in  their  natural  state  and  after  being  subjected  to  va- 
rious treatments,  railroad  plantations  for  tie  timber,  size  and 
spacing  adopted  for  wooden  ties  are  given.  Tie-plates  and 
screw  spikes  are  illustrated  and  considerable  data  as  to  their 
use.  especially  abroad,  are  given.  Discussions  of  the  action 
of  the  tie.  ballast  and  subgrade  under  load  are  summarized, 
I'.nd  the  form  of  the  apparatus  for  measuring  track  depression 
illustrated. 

Chapter  IV  (77  pages)  summarizes  the  data  bearing  on 
the  stresses  in  the  rail  and  the  methods  which  have  been 
used  in  endeavoring  to  ascertain  them.  The  relation  between 
A-heel  load  and  areas  of  contact  between  the  wheel  and  rail 
IIS  stated.  There  is  a  table  showing  the  dimensions,  weights 
•and  costs  of  different  systems  of  track  superstructure  on 
wooden  ties.  The  character  and  causes  of  tire  wear  are  il- 
lustrated and  discussions  abstracted.  The  cause  and  effect 
of  flow  of  metal  in  the  rail  head  are  touched  upon:  the  re- 
ciprocating machine  for  testing  such  flow  is  illustrated,  and 
the  results  of  tests  are  given.  There  is  a  description  of  In- 
struments for  observing  the  effect  of  train  movement  on 
track  structure,  and  data  and  diagrams  resulting  from  their 
use   are   given. 

In  Chapter  V.  (56  pages)  discussions  on  the  strength  of 
the  rail,  the  influence  of  stress  and  strain,  repeated  stresses, 
low  temperature,  etc..  are  taken  up.  The  drop- testing  ma- 
chine for  testing  rails  is  shown  by  specifications  and  illus- 
trations, and  the  results  of  such  tests  are  given.  The  sclero- 
scope  and  Amsler-Lafton  instruments  for  measuring  hardness 
of  metal  are  illustrated  and  the  principles  upon  which  they 
act  are  explained.  The  Pennsylvania  Steel  Co.'s  rotary  ma- 
chine for  testing  rail  wear  is  illustrated. 

The  following  chapter  (137  pages)  is  devoted  to  an  illus- 
tration of  the  processes  involved  in  the  manufacture  of  rails 
from  the  loading  of  the  ore  at  the  mines  to  the  finishing  of 
the  product  at  the  mill,  including  illustrations  of  modern  ore 
docks,  ore  vessels,  loading  and  unloading  machines,  blast  fur- 
naces of  various  kinds,  openhearth  furnaces,  converters,  elec- 
tric furnaces,  etc.  The  chemical  composition  of  early  and  re- 
cent rails  is  compared.  The  effect  of  variation  in  different 
ingred'  jnts,  alloys,  etc..  is  shown  by  numerous  tables  and 
diagrams.  Discussion  of  the  relative  desirability  and  avail- 
ability of  different  processes  of  steel  manufacture  is  ab- 
stracted: illustrations  of  the  defects  found  in  different  types 
of   ingots   are   given,   and    discussion    of   the    causes    reviewed. 
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Data  In  regard  to  American  and  foreign  rolllnpr  mill  practice 
are  given,  and  there  la  an  abstract  of  diBcusslons  of  the  effect 
of  variations. 

The  final  chapter  of  38  pages  comparcH  the  principal  rail 
spcclflcatlons  of  today,  of  which  several  are  given  In  their 
entirety. 

The  Appendix  Illustrates  a  complete  set  of  the  forms  rec- 
ommended by  the  American  Railway  Engineering  Association 
for  use  In  connection  with  the  reporting  and  studying  of  rail 
failures. 

The  book  contains  a  large  amount  of  Information  of  gen- 
eral interest  to  those  concerned  with  railway  afralrs,  but 
which  Is  hardly  of  material  Importance  In  connection  with 
the  study  of  the  problem  of  secui-ing.  at  reasonabi*!  cost,  a 
rail  entirely  fitted  to  present-day  requirements.  On  the  other 
hand,  owing  to  the  magnitude  of  the  field,  it  has  been  Impos- 
sible to  cover  the  subject  fully  in  any  of  its  branches,  the 
data  given  showing  the  general  trend  and  the  sources  of  the 
information  available  to  those  desiring  to  make  a  fuller  In- 
V'.'Stigation.  For  the  purpose  of  affoi-ding  the  "would-be  stu- 
dent of  steel-rail  problems  a  general  view  of  the  entire  field 
and  guide  posts  to  point  the  way  to  more  detailed  study,  the 
book  should  be  of  very  material  value.  It  represents  a  large 
amount    oC    painstaking    investigation. 


A  Treatise  on  the  Engineering  Design 
of  Artificial  Lighting 

LIGHT.    PHOTOMETRY   AXH   1 LLUM  IX.VTION— A  Thoroughly 
Revised   Edition  of  "Electrical   Illuminating  Engineering." 
By   William    Edward    Barrows,    Jr..    B.   S..    E.    E.:    Professor 
of     Electrical     Engineering.     University     of    Jlaine.       New 
York    and    London:      McGraw-Hill    Book    Co.      Cloth:    HVtX 
9%    in.;    pp.    ix    +    335;    192    text   figures;    numerous    tables. 
$3.   net. 
In    reviewing    the    earlier    volume,    on    which    the    present 
work    is   based    ("Eng.   News."    Feb.    18,   1909),   we   noted    that 
a   wide  range  of  useful  data   had   been   presented   in   every  ac- 
cessible and  convenient  form,  but  that   the  scope  of  the  work 
had   not  been   made  large   enough  so   that   the  book  would   be 
of    the    greatest    possible    service    to    students   and    engineers. 
The    author    had    included    much    matter    of    greatest    interest 
only   to   illumination   experts   and   physicists,    to  the  exclusion 
of   much    that   was   really   fundamental    in    the   design   of   good 
everyday  lighting  installations.     That  situation  &eems  to  have 
been    changed    in    the    revision    which    has    produced    the    new 
volume.      Much    of    the    material    of    more    remote    application 
has    been    abandoned    and    there    is    an    interweaving    of    the 
simple   ideas   which    fix    hygienic   and    artistic   lighting   effects. 
There    is    still    a    great    wealth    of    experimental    data    and    a 
sufficient    pursuit    of   theoretical    discussions    to    suit    the    most 
avidious    in    that    way.      The    time    in    any    engineering    course 
which   can    be   allotted   to    the   study  of   illumination    problems 
is  so  small  that  only  a  part  of  this  book  becomes  immediately 
suitable   for    undergraduate   courses,    but   there   is   material   to 
indicate   lines    of    future    study    for    the    men    who    take    up   Il- 
lumination work  in  after  life. 

Comparing  this  book  to  some  of  the  others  available  on 
the  same  general  subject  it  is  seen  that  it  is  perhaps  the  most 
comprehensive  of  any  now  available  (if  we  except  two  vol- 
umes of  Johns  Hopkins  lectures),  as  it  pursues  the  computa- 
tions and  theoretical  discussions  further  than  the  rather 
more  general  works  like  BelTs  "Art  of  Illumination,"  or 
the  descriptive  and  somewhat  pictorial  work  by  Cravath 
and    Lansingh,    "Practical    Illumination." 

At  the  outset  the  author  discusses  the  physics  of  what  Tve 
call  light.  He  fixes  the  place  of  light  in  radiation  phenomena 
and  discusses  the  properties  known  as  reflection,  refraction, 
color  value,  color  component,  etc.  The  constitution  and  re- 
production  of  daylight  is  one  topic   taken  up  in   particular. 

After  this  is  a  chapter  entitled  "Luminous  Equivalent  of 
Radiation"  which  deals  largely  with  physiological  factors. 
This  will  be  found  especially  interesting  to  beginners  and  of 
lasting  usefulness  to  anyone  who  does  not  continuously  work 
in   the  field   of  illuminating  engineering. 

So  far  about  15%  of  the  volume  is  covered;  about  33 "^t.  fol- 
lowing, discusses  photometric-laboratory  apparatus  and 
practice,  starting  with  the  primary  standards  of  light  sources 
and  setting  forth  their  peculiarities,  advantages  and  draw- 
backs, going  into  the  use  of  intermediate  standards  for  com- 
parative use,  and  later  presenting  the  principles  of  photo- 
metry, with  a  description  of  the  various  pieces  of  laboratory 
apparatus  which  are  better  known   through   proved   utility. 

The  remaining  half  of  the  book  is  concerned  with  the 
design  of  illumination  installations — that  is.  not  the  archi- 
tectural or  mechanical  features  of  fixtures,  or  the  energy 
supply,  but  rather  the  apportionment  of  illumination  values 
on  surfaces  to  be  lighted,   the  location  and  size  of  light-pro- 
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ducing  units  and  the  redistribution  of  flux  at  various  angles  by 
reflecting  and  refracting  shades,  etc.  This  half  of  the  book 
has  some  less-digested  and  more-debatable  parts  than  the 
preceding  half,  probably  on  account  of  the  existance  of  con- 
flicting ideas  among  illuminating  experts.  For  instance,  the 
author  quotes  Messrs.  Sweet  and  Doane  who.  from  an  in- 
vestigation of  visual  efficiency  as  affected  by  reflection  from 
walls,  claim  it  is  desirable  for  efliciency  that  walls  should  be 
as  dark  as  is  consistent  without  being  gloomy  and  depressing 
wherever  close  application  to  work  in  hand  is  to  be  main- 
tained. However,  it  is  pretty  generally  admitted  that  there 
is  another  effect  entering  in  which  seems  not  to  have  been 
discussed  in  this  book.  No  one  can  apply  his  eyes  to  work 
in  hand  so  persistently  that  it  is  not  necessary  occasionally 
to  relieve  these  organs  by  glancing  oft  to  areas  of  less  il- 
lumination or  different  color,  and  fatigue  is  usually  induced 
if  the  contrast  between  the  work  and  the  walls  is  very  great. 
although   a   moderate   difference   is  advisable. 

Similarly,  the  discussion  of  principles  of  street  lighting  i.^ 
a  presentation  of  the  views  of  A.  J.  Sweet,  who  is  an  ex- 
ponent of  the  idea  of  uniformity  in  pavement-illumination 
values,  and  the  complete  elimination  of  glare.  There  are. 
however,  engineers  of  repute  who  hold  that  the  function  of 
street  lighting  is  satisfied  if  freedom  of  collision  and  safety 
from  personal  molestation  is  secured.  To  this  end  they 
utilize  some  of  the  glare  which  would  be  so  completely  elim- 
inated by  the  others.  The  glare  then  used  is  that  specular 
reflection  which  assists  in  silhouetting  bodies  against  a 
lighter  background  underneath  or  mar  the  light  sources  as 
they  may   be   variously  disposed   along  the   street. 


Water  Powers,  Their  Development 
and  Utilization 

Reviewed    by    E.MIL    KUICHLING* 

DIE  WASSERKR.\EFTE.  IHR  AUSBAU  UND  IHRE  WIRT- 
SCHAFTLICHE  AUSNUTZUNG— Ein  technisch-wirtschaft- 
liches  Lehr-  und  Handbuch.  By  Adolf  Ludln  Preisge- 
krdnt  von  der  Kgl.  Akademie  des  Bauwesens  In  Berlin 
Parts  I  and  11.  Berlin:  Julius  Springer.  Cloth;  8x11  in.; 
""•..  V'.lJ®^  ^P'^  ^^^'  respectively;  10S7  text  illustrations 
and    folding    plates.      60    Marks. 

This  elaborate  work  on  the  development  and  utilization  of 
water  powers  received  In  its  original  abbreviated  form  the 
prize  offered  in  1909  by  the  Royal  Academy  of  Engineering 
(Bauwesen),  of  Berlin,  for  the  best  treatise  on  the  subject. 
and  was  subsequently  enlarged  to  its  present  size  by  the  au- 
thor In  collaboration  with  several  other  experienced  engi- 
gineers.  A  brief  introduction  by  Dr.  Ing.  Hermann  Keller, 
Member  of  said  academy,  sets  forth  the  great  economical  im- 
portance of  water  powers  and  the  purpose  of  the  academy 
to  secure  a  good  description  of  those  recent  power  develop- 
ments which  might  serve  as  models  for  future  similar  enter- 
prises in  the  hilly  and  flat  regions  of  Germany.  He  also  states 
that  In  the  preparation  of  the  manuscripts  entering  into  com- 
petition for  the  prize  of  3000  marks,  attention  was  to  be  given 
particularly  to  the  economical  value  of  each  plant  with  ref- 
erence to  local  conditions,  and  the  successful  author  was 
afterward  to  be  assisted  financially  In  completing  his  work 
by  a  thorough  personal  examination  of  such  plants  in  Ger- 
many and  other  Eluropean  countries.  On  receiving  this  prize 
Mr.  Ludln  made  a  tour  In  1909  and  1910  through  Germany. 
Austria,  Switzerland,  northern  Italy  and  France,  and  in- 
spected critically  a  large  number  of  water-power  plants.  The 
results  of  all  these  supplementary  observations,  and  the 
further  studies  made  from  the  literature  of  the  subject  at 
home  and  abroad,  were  then  submitted  to  the  academy  in  the 
form  presented  In  the  two  volumes  mentioned.  The  introduc- 
tion closes  with  the  fervent  hope  that  this  treatise  may  prove 
useful  and  Instructive  to  all  who  are  Interested  In  the  prac- 
tical development  and  economical  utilization  of  water-power. 
The  work  Is  divided  Into  three  main  parts.  Part  I  de- 
scribes In  200  pages  the  modern  methods  of  utilizing  water 
powers,  and  the  natural,  technical  and  economical  considera- 
tions underlying  their  development.  Costs  of  the  construc- 
lion  and  operation  of  numerous  large  steam-power  plants  for 
producing  and  distributing  electrical  energy  are  given  to  serve 
us  II  basis  of  comparison  with  those  of  similar  water-power 
plants,  and  folWiwIng  these  data  the  principles  of  the  econom- 
ical utilization  of  water-power  are  sit  forth  In  full  detail.  A 
very  interesting  chapter  Is  the  one  devoted  to  the  computation 
of  the  most  expedient  niagnllude  of  a  contemplated  hydraulic 
power  development,  with  consideration  of  auxiliary  steam 
power,  water  storage  und  association  with  other  plants  In  the 
vicinity. 
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Part  II  embraces  563  pages,  in  which  good  descriptions  are 
given  of  the  plants  at  Rheinfelden.  Beznau.  TuiliSre,  Schwein- 
furt,  Blankenstein,  Dorverden,  Celle,  Miilthal,  Steinbusch  and 
fifteen  other  localities  in  Germany,  France  and  Switzei'land. 
These  plants  involved  the  construction  of  dams  and  storage 
reservoirs  of  various  magnitude,  and  the  accompanying  Illus- 
trations show  many  interesting  details  of  location  and  con- 
struction. The  costs  and  results  of  operation  are  also  give.'i 
along  with  many  instructive  maps,  diagrams  and  load  curves. 
Part  HI  deals  with  the  engineering  details  of  water-power 
development,  and  embraces  the  construction  of  fixed  and  mov- 
able dams,  intakes,  head-works,  fish-ways,  high  dams  for 
large  reservoirs,  spillways,  outlets,  screens,  canals  in  earth 
and  rock,  tunnel  conduits,  pipes  of  various  material,  erect  and 
inverted  siphons,  aqueduct  bridges,  gates  and  valves  for  con- 
trolling the  flow  of  the  water,  air-chambers,  sediment  cham- 
bers, pressure  regulators  and  devices  for  arresting  floating 
driftwood  and  ice  This  portion  of  the  second  volume  em- 
braces 500  pages,  and  the  remaining  109  pages  are  devoted  to 
the  design  and  construction  of  power  houses,  screening  racks, 
outlets,  transmission-line  supports,  valuable  statistical  data, 
and  some  details  of  spillways  and  dams.  To  the  construction 
and  theoretical  design  of  turbines  relatively  little  space  is 
given,  as  the  author  refers  for  such  information  to  various 
special  treatises  on  that  subject,  but  this  omission  is  amply 
compensated  by  many  critical  descriptions  and  illustrations 
of   turbines   in   place. 

The  second  volume  closes  with  an  excellent  index  and  an 
abbreviated  list  of  the  technical  literature  on  water-power 
consulted  by  the  author,  and  it  is  gratifying  to  find  that  this 
list  embraces  most  of  our  .\merican  engineering  publications 
and  Journals.  The  subjects  dealt  with  by  the  author  are  nu- 
merous and  important,  and  the  temptation  to  refer  at  greater 
Ifngth  to  his  treatment  of  some  of  them  is  strong,  but  as 
space  therefor  is  not  now  available,  it  must  suffice  to  say 
that  Mr.  Ludin's  work  has  been  very  well  done,  and  that  it 
deserves  to  occupy  a  prominent  place  in  the  library  of  every 
hydraulic  engineer. 


THE  CONCRETE  HOUSE  AND  ITS  CONSTRUCTION — By 
Maurice  M.  Sloan.  Philadelphia:  Association  of  Amer- 
ican Portland  Cement  Manufacturers.  (Secretary,  Percy 
H.  Wilson,  Land  Title  Building.)  Cloth;  6x9  in.;  pp.  224; 
illustrated.      $1. 

The  concrete  dwelling  house  is  a  comparative  novelty  and, 
like  all  novelties,  subject  to  considerable  suspicion  on  the 
part  of  those  who  might  or  should  use  i't.  It  is  largely  to 
allay  that  suspicion  and  to  encourage  the  prospective  home 
builder  to  use  concrete  that  the  Association  of  American 
Portland  Cement  Manufacturers  has  published  this  very  at- 
tractive  book. 

In  one  regard  it  is  most  successful.  We  know  of  no  other 
similar  work  that  gives  so  fully  or  clearly  the  many  small 
but  necessary  details  of  fittings  and  connections  of  concrete 
house  construction,  details  that  in  many  ways  are  quite  dif- 
ferent from  those  required  in  the  larger  types  of  concrete 
construction.  It  provides,  too,  very  satisfactory  chapters  on 
structural  design  and  construction,  containing  the  required 
information  in  simplest  terms  but  sufficiently  complete. 
While  the  author  is  evidently  not  quite  clear  whether  he  is 
addressing  the  builder  or  the  owner,  and  so  confuses  the  very 
different  instruction  the  two  should  have,  it  is  nevertheless 
the  fact  that  he  has  succeeded  in  his  intention  "to  make  clear 
the  advantages  of  concrete  in  the  construction  of  dwellings."' 
In  some  other  respects,  however,  the  author  has  not  been 
so  fortunate.  It  is  quite  probable  that  the  average  pros- 
pective builder  has  no  doubt  about  the  many  structural  and 
fireproof  qualities  of  concrete  construction.  What  he  is 
worried  about — and  his  worry  is  based  on  the  experience  of 
many— Is  the  appearance  and  cost  of  a  concrete  house.  It  is 
a  well  known  fact  that  the  average  concrete  house  is  not 
good  to  look  upon  and  is  very  expensive.  It  would  appear 
to  be  the  duty  of  the  author  of  such  a  book  a-,  ims  to  try 
to  allay  this  feeling  of  distrust  by  the  illustration  and  de- 
scription of  some  of  the  occasional  houses  where  a  happy 
combination  of  architect  and  builder  has  produced  a  good 
looking  concrete  house  which  costs  little  more  than  houses 
of  the  older  and  less  durable  type.  It  is  perhaps  a  matter 
of  taste,  but  It  seems  to  us  that  Mr.  Sloan  could  have  been 
more  happy  In  his  selections  of  examples  of  the  archi- 
tectural possibilities  of  concrete.  With  the  exception  of  a 
very  few,  the  houses  Illustrated  are  lacking  in  the  something 
that  makes  the  passer-by  wish  he  had  built  his  hou.se  that 
way.  The  author  has  not  quite  succeeded  in  steering  a 
straight  cour.se  between  the  gingerbread  of  over  ornamenta- 
tion and  the  •■futurist"  style  that  "would  have  concrete 
forLrt'.""    '"'    '"'"''    "    '«"-'-^'"'^"-'    '>=^'-    cracks    and 
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As  to  cost,  tho  author  states  that  "the  prevalllnff  notion 
that  the  cost  of  a  concrete  house  Is  far  In  excess  of  other 
mnterlnls  is  iilisolutely  wronK,"  but  thi;  reader  lookH  In  v:iln 
for  tlBures   beurhiK  "ut  this  stalenii'iit. 


A  Notable    British   Survey   of  Munici- 
Ownership 


pal 


PRINCIPLES  AND  METHODS  OF  MUNICIPAL  TRADING— Py 
DouKlas  Knoup.  Lecturer  on  Economics  In  the  University 
of  Sheffleld;  Late  LanRton  Fi'llow  of  thi'  University  of 
Manchester.  London:  Macmlllan  &  Co.,  Ltd.  Cloth;  5x9 
In.;   pp.   xvll  +  409;   .?3.25    (10s.),   net. 

Mr.  Knoop's  book  differs  materially  from  the  many  others 
on  the  same  g-eneral  subject  In  that  It  deals  with  the  princi- 
ples and  methods,  as  well  as  with  the  advantapres  and  dis- 
advantages, of  municipal  trading — or  ownership.  As  befits 
a  book  which  has  grown  from  a  successful  effort  to  win  the 
Warburton  Essay  Prize  (1906)  at  the  University  of  Manches- 
ter, the  book  is  Judicial  rather  than  partisan  in  character. 
Here  and  there  the  author  states  what  is  and  what  Is  not  a 
fit  subject  for  municipal  ownership  and  he  Is  continually 
bringing  out  weak  points  in  British  municipal  trading  enter- 
prises— which  enterprises  are  more  varied  and  more  common 
than  with  us. 

iThe  scope,  development  and  extent  of  municipal  trading 
are  first  dealt  with.  Questions  of  management  and  financial 
aspects  are  then  taken  up.  This  leads  naturally  to  a  con- 
sideration of  "Selling  Policies,"  which  is  followed  by  "The 
Labor  Policy."  The  author  next  sets  forth  "The  Results 
of  Municipal  Trading,"  and  then  presents  a  20-page  "Sum- 
mary and  Conclusion."  Appendixes  consist  of  a  brief  bibli- 
ography and  tramway  and  other  municipal  ownership  sta- 
tistics. 

The  specific  data,  which  are  extensive,  are  drawn  from  Great 
Britain  and  Germany,  chiefiy  the  former.  There  are  a  few  mea- 
ger references  to  the  United  States.  Abetter  aquaintance  with 
conditions  in  this  country,  especially  as  regards  state  control, 
might  have  broadened  the  author's  opinion  as  to  the  best 
ways  of  meeting  some  of  the  British  problems  which  he  dis- 
cusses;  but  we   do   not   offer   this   as  a  serious   criticism. 

The  chapter  on  "Results"  was  apparently  a  disappointment 
to  the  author  himself,  because  of  lack  of  the  right  sort  of 
statistical  data,  lack  of  uniformity  in  such  statistics  as  are 
available,  failure  to  distinguish  properly  between  capital 
and  operating  expenditures  and  other  weaknesses  or  inac- 
curacies In  accounting  practice.  The  author  deserves  credit 
for  making  the  best  out  of  deficient  material  and  for  his  in- 
genuity in  weighing  financial  results  from  different  view- 
points. He  is  also  entitled  to  commendation  for  recognizing 
the  consideration  which  should  be  given  to  local  conditions  in 
such  a  study;  for  instance,  in  taking  into  account  whether 
the  local  policy  is  to  supply  a  given  service  at  low  rates 
and  make  up  deficiencies  from  "the  rates"  (general  taxation) 
or  to  make  a  profit  to  be  applied  "in  relief  of  rates."  Klther 
of  these  policies  may  be  wrong,  according  to  one's  view- 
point, but  the  author  rightly  urges  that  it  is  the  wrong  policy 
rather  than  the  result  which  follows  that  should  be  con- 
demned. 

The  final  conclusion  of  the  author,  as  expressed  in  the 
very  last  words  of  his  book,  is  that  after  many  years  of 
study,  but  subject  to  change  when  more  and  better  data 
are  available,  "municipal  trading  in  itself  is  undesirable,  but 
that  nevertheless  a  certain  amount  of  it  may  be  Justified, 
owing  to  the  fact  that  in  certain  industries  private  enterprise 
may  give  even  less  satisfactory  results  than  municipal  en- 
terprise," Elsewhere  in  the  chapter  of  "Summary  and  Con- 
clusion" we  find  the  following  more  explicit  statement  of 
what  industries  may  better  serve  the  people  under  public 
rather  than  private  ownership: 

These    industries   are    such   as    have   a    strong   tendency   to 
become  local  monopolies,  which  Is  generally  true  of  tramways, 
water,     gas     and     electricity     supply     undertakings. 
There   can   be   no   general   rule   on   the   subject,   each   individual 
case   must  be   considered   on  its  own   merits. 

It  will  be  seen  that,  in  the  author's  opinion,  the  much 
debated  question  of  municipal  ownership  is  one  of  expediency, 
and  that  in  general  he  considers  it  expedient  for  cities  and 
towns  to  own  and  operate  monopolistic  or  noncompetitive 
undertakings,  while,  "with  one  or  two  small  exceptions,  the 
management  of  competitive  undertakings  by  municipalities 
is  strongly  to  be  deprecated."  These  exceptions  include  "a 
small  amount  of  experimental  housebuilding,  where  such  is 
necessary  to  form  a  basis  for  new  and  better  building  regu- 
lations, or  for  town-planning  schemes,  and  the  provision  of 
savings  banks  where  suitable,  facilities  for  the  safe  keeping 
of  small  sums  of  money  ai'e  not  provided  liy  the  central  gov- 
ernment or  by  private   undertakings  of   high-class   standing." 


Before  dlsmlsslnK  tho  book  we  wish  to  revert  a^aln  to  tho 
benefit  which  the  author  and  his  book  might  have  derived 
from  a  fuUir  consideration  of  American  practice.  lie  makes 
It  clear  that  tho  British  central  authorities  lay  down  the 
conditions  under  which  municipal  trading  or  ownership  may 
be  entered  upon,  but  he  does  not  cite  as  worthy  of  considera- 
tion and  possible  adoption  the  practice  of  some  Amerleun 
states  (of  course,  not  tho  Federal  government)  In  controlling 
the  character  of  the  "trading"  service,  the  rates  charged  and 
the  division  of  the  burden  among  private  consumers  and  the 
general  public,  or  city  as  a  whole.  It  Is  true  that  outside 
Wisconsin  as  a  state  and  the  sanitary  aspects  of  public  water- 
supply,  this  control  is  confined  chiefly  to  private  companies 
(which  We  call  public  service  or  public  utility  corporatons) ; 
but  state  regulation  has  of  late  years  weakened  some  of  the 
strongest  of  the  earlier  arguments  for  municipal  ownership 
of  monopolistic   or   non-competitive   services. 

The  author  and  his  readers  might  also  have  profited  from 
a  consideration  of  the  American  theory  and  practice,  already 
mentioned  casually,  of  dividing  the  cost  of  the  various  "trad- 
ing" services  between  the  private  consumer  and  the  cily 
as  a  whole.  This  eliminates  all  those  questions  as  to  "sub- 
sidies from  the  rates"  (taxes)  and  "contributions  to  the  relief 
of  the  rates,"  which  together  occupy  considerable  space  In 
Mr.  Knoop's  book.  We  do  not  mean  to  convey  the  Idea  that 
every  city  in  the  United  States,  or  even  a  large  percentage 
of  them,  makes  a  clear-cut  division  of  this  sort;  but  the  prin- 
ciple seems  to  have  gained  more  recognition  here  than  In 
England,  and  where  it  is  not  observed  it  is  more  through  poor 
accounting  than   deliberate   intention. 

Finally,  we  take  pleasure  in  commending  Mr.  Knoop's 
book  as  being  on  the  whole  the  broadest  In  general  scope 
and  the  most  Impartial  in  treatment  of  any  of  the  many  books 
on  municipal  trading  or  ownership  which  have  yet  appeared 
in  the  English  language.  Its  value,  as  we  have  already  in- 
dicated, would  be  increased  if  its  geographical  scope  were 
broadened — not  so  much  in  the  way  of  statistics  as  in  general 
principles  and  practice.  Limited  as  the  book  is  chiefly  to 
Great  Britain  it  would  probably  gain  in  forcefulness,  as  it 
certainly  would  in  readability,  if  a  considerable  reduction 
were  made  in  the  amount  of  statistical  data  and  analysis 
with  which  the  book  abounds.  To  some,  however,  these  fea- 
tures will  be  strong  points  in  favor  of  the  book. 


TESTS    OF    REINFORCED-CONCRETE    BUILDINGS    UNDER 
LOAD — By    Arthur   N.    Talbot   and    Willis   A.    Slater.      Bul- 
letin  64.      Urbana,   111.:   University   of   Illinois.      Paper;    6x9 
in.;   pp.   104;  illustrated. 
The  testing   under  load  of  the  floor  systems  of  relnforced- 
concrete    buildings,    by    measuring   the    elastic    deformation    of 
the  steel  and   concrete  members,   was  first  tried   in   the   Pall  of 
1910    by   members    of    the    Engineering    Experiment    Station    of 
the    University    of    Illinois.      Since   that   time,    nearly   a   dozen 
full-sized    test    panels    have    been    experimented    upon    in    the 
same    fashion,    all    under    the    general   supervision    of   members 
of  the  same  experiment  station.     In  past  issues  of  "Engineer- 
ing   News"    rather    lengthy   abstracts    of    these    tests    have    ap- 
peared,  notably  in   the   issue  of  Apr.   18,   1912,   p.   718.     Some  of 
the    engineering   societies,    also,    have    published    in    their    pro- 
ceedings   abstracts    of    one    or    more    of    the    tests,     but    there 
has    not    appeared,    until    the    above    noted    bulletin,    any   full 
account   of   the   experiments. 

This  bulletin  is  devoted  particularly  to  a  description  of 
three  of  these  tests  and  to  a  lengthy  and  complete  description 
of  the  technique  of  the  testing.  The  method  of  testing  is  so 
different  from  the  ordinary  load  tests  that  a  knowledge  of 
the  technique  is  quite  necessary  if  one  is  to  attempt  similar 
tests.  On  this  account,  the  bulletin  is  of  more  interest  to  one 
who  is  contemplating  making  such  tests  than  to  the  engineer 
who  wishes  to  get  some  enlightenment  on  the  performance 
of  certain  types  of  reinforced-concrete  structures,  but  a  close 
reading  of  the  data  presented  will  be  of  undoubted  usefulness 
to   the  latter. 


THE     PURIFICATION    OF    PUBLIC    WATER-SUPPLIES— By 
George  A.   Johnson.      Water   Supply   Paper   315.      Washing- 
ton.   D.    C. :    United    States   Geological    Survey.      Paper;    6x9 
in.;    pp.    84;    illustrated. 
The  characteristics   of  water-supplies  from  various  sources 
are    outlined,    some    typhoid    statistics    in    relation    to    water- 
supply    given,    slow   sand    and    mechanical    filtration    described 
and    the    cost   of    each    given    for   a    number    of    plants,    besides 
which   hypochlorite   and   water  softening    treatment  are   taken 
up.      A    few    well    chosen    illustrations,    mostly    halftones,    are 
presented.     The  author  states  that  delay  in  publication  (manu- 
script submitted  in  July,  1911),  has  rendered  some  of  the  text 
"behind  the  most  approved  practice  of  today."  but,  as  he  truly 
says,    only    "in    some    relatively    unimportant    respects."      The 
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paper  will  be  of  value  for  city  officials  and  others  wishing 
a  simple  statement  of  the  principles  and  practice  of  filtration, 
for  whom  it  was  specificially  designed.  Engineers  will  also 
welcome  it  as  a  concise  review  of  the  subject,  written  by  an 
authority  on  water  treatment. 


A  Notable  Book  on  Electrical 
Machine  Design 

Reviewed  by  COIIFORT  A.  .\D.\JIS' 

ELECTRICAL,  M.^CHINE  DESIGN — The  Design  and  Specifi- 
cation of  Direct  and  Alternating  Current  Machinery.  By 
Alexander  Gray.  Assistant  Professor  of  Electrical  Engi- 
neering McGill  Universitv,  Montreal.  Can.  New  York  and 
London:  SIcGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xiii-|- 
528;    317    text    Illustrations.      J4,    net. 

The  work  of  the  engineer  whether  it  be  concerned  with 
the  design  of  a  dynamo,  of  a  power  plant,  or  of  a  bridge, 
consists  in  the  application  of  scientific  principles  to  the  at- 
tainment of  certain  practical  ends  which  usually  involve 
economic  or  commercial  considerations.  In  most  cases  the 
phenomena  involved  are  so  complex,  and  the  number  of  vari- 
ables so  great,  that  an  exact  scientific  solution  of  the  problem 
is  impossible.  Hence  the  resort  to  empirical  short  cuts.  In 
the  earli"  days  of  dynamo  design  these  short  cuts  involved  the 
neglect  of  many  factors  either  considered  of  negligable  im- 
portance or  wholly  overlooked,  and  one  of  the  chief  assets  of 
the  designer  was  the  mass  of  empirical  information  and  data 
gathered  in  the  course  of  his  work.  It  was  during  these 
comparatively  early  days  (not  many  years  ago)  that  one  of 
the  authorities  on  the  subject  made  the  much  quoted  state- 
ment that  Dynamo  Design  is  an  art  rather  than  a  science. 

But  the  modern  designing  engineer  must  take  quite  a  dif- 
ferent attitude  toward  his  work  if  he  is  to  excel.  Many  of  the 
computations  now  regularly  made  by  the  higher-grade  de- 
signers would  have  been  ridiculed  ten  years  ago  as  "aca- 
demic," and  "useless  refinements."  The  rational  is  rapidly 
displacing  the  empirical,  and  Professor  Gray's  is  the  first  com- 
prehensive book,  printed  in  English,  which  is  at  all  satisfy- 
ing to  those  who  want  to  know  the  reason  why,  and  at  the 
same    time    eminently    practical. 

The  first  impression  one  gets  in  glancing  through  the  book 
Is  the  Immense  amount  of  ground  covered  In  the  511  pages 
of  text.  Not  only  Is  the  variety  of  machines  treated  con- 
siderable. Including  Direct-Current  Machines,  Synchronous 
Generators  and  Motors,  Polyphase  Induction  Motors,  and 
Transformers,  but  each  type  is  considered  in  an  unusually 
exhaustive  fashion.  For  example,  under  D.-C.  Machines  there 
are  the  following  chapters:  Magnetic  Induction:  Armature 
Winding:  Construction  of  Machines;  Insulation:  The  Magnetic 
Circuit;  Armature  Reaction;  Design  of  Magnetic  Circuit:  Com- 
mutation. Efficiency  and  Losses;  Heating;  Procedure  In  Arma- 
ture Designs;  Motor  Design  and  Ratings;  Limitations  In  De- 
sign; Interpoles;  and  Specifications.  Under  Induction  Motors 
are  considered  such  practical  topics  as  "Noise  and  Dead- 
points."  in  addition  to  the  subjects  ordinarily  treated.  Under 
Insulation,  the  potential  gradient  Is  treated  in  a  rational 
practical  manner,  and  under  Heating,  the  temperature  grad- 
ient In  copper  and  in  Insulating  materials  is  subjected  to 
computation.  These  subjects  are  usually  noticeable  by  their 
absence. 

It  Is  thus  not  strange  that  there  are  some  places  where 
compactness  Is  carried  too  far,  although  the  reviewer  was 
continually  surprised  at  the  skill  displayed  in  getting  rea- 
sonably satisfactory  explanations  and  demonstrations  Into 
Kmall  compass.  It  Is  to  be  regretted  that  more  references 
were  not  given  for  the  benefit  of  those  desiring  a  more  thor- 
ough understanding  of  the  subject. 

There  Is  so  much  to  commend  and  the  book  Is  so  full  of 
Interesting  considerations  commonly  overlooked  that  it  Is 
only  possible  to  point  out  what  seems  to  the  writer  to  be  the 
most  distinguishing  characteristic,  namely,  the  relatively 
rational  order  of  procedure  and  the  use  of  computations 
rather  than  empirical  data.  It  gives  the  student  a  feeling 
of  confidince  to  realize  that  he  Is  not  wholly  dependent  upon 
canned   information   as    to   "precedent"   and    "good    practice." 

Thi-re  are  seviral  omissions  and  apparent  Inaccuracies, 
but  these  are  for  the  most  part  of  minor  Importance.  Some 
of  the  more   prominent   follow: 

No  mention  Is  made  of  Interpole  leakage,  of  Its  magnitude 
or  of  Its  Importance,  and  no  Intimation  Is  glvin  us  to  thi' 
desirability  of  an  Inductive  shunt  for  the  adjustment  of  the 
Interpole  exclttlon. 
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Tn  computing  the  tooth-tip  reactance  of  Alternators  (page 
223)  the  fiux  per  ampere  inch  in  each  belt  is  charged  in  pro- 
portion to  the  r.m.s.  value  of  the  current  during  the  corres- 
ponding   portion    of    the    cycle,    whereas    since    the    reactance 

volts  is  the  final  end  of  the  calculation,  it  is  ..  and  its  r.m.s. 
value   that  are  significant. 

On  page  358  no  reason  is  given  for  multiplying  the  Carter 
coefficients  for  stator  and  rotor  together  rather  than  averag- 
ing them. 

On  page  389  it  is  stated  that  the  number  of  (wound)  rotor 
and  stator  slots  per  phase  per  pole  must  each  be  a  whole 
number.  The  only  requirement  of  "balance"  is  that  the  total 
number  of  slots  in  (wound)  rotor  or  stator  shall  be  a  multi- 
ple of  the  number  of  phases.  There  are  in  fact  certain  ad- 
vantages arising  from  a  fractional  number  of  slots  per  phase 
per  pole,  the  only  disadvantage  being  the  greater  chance  for 
mistake  in   the  original  connecting  up  the   coils. 

In  general  there  is  too  much  concrete  information  in  pro- 
portion to  the  explanations,  and  the  limitations  given  for  the 
various  constants  are  too  narrow  in  many  cases.  The  de- 
sign of  a  standard  type  of  machine  is  made  too  easy  from  the 
standpoint  of  a  text  for  students  (whether  in  or  out  of  col- 
lege). It  is  not  sufficient  to  supply  the  opportunity  to  think; 
the  average  student  will  not  think  unless  considerable  pres- 
sure is  brought  to  bear,  and  the  chief  value  of  college  In- 
struction in  dynamo  design  is  to  cultivate  the  habit  of  think- 
ing,  of  demanding   the   reason   why. 

It  is  to  be  regretted  that  the  metric  system  was  not  used 
in   at   least   an   auxiliary    capacity. 

The  book  seems  to  be  such  a  distinct  step  in  advance  of 
the  otherwise  available  literature  in  English  on  this  subject 
that  the  reviewer  does  not  wish  to  lay  undue  stress  on  minor 
details.  The  illustrations  are  for  the  most  part  clear  and  to 
the   point,    and    the    typography    is    excellent. 


SYNDICALISM,  INDUSTRIAL  UNIONISM  AND  SOCIALISM— 
By  John  Spargo.  New  York:  B.  \V.  Huebsch.  Cloth;  5x8 
in.;   pp.    241.      $1.25,    net. 

An  analysis  of  Syndicalism  by  a  socialist  who  believes  in 
bringing  about  the  socialistic  state  through  education  and 
order  rather  than  anarchy,  and  who  also  believes  that  treach- 
ery to  those  without  the  ranks  will  later  be  followed  by 
treachery  between  factions  within  could  hardly  fail  to  be  in- 
teresting, especially  when  written  by  John  Spargo.  The 
author  deals  with  the  origin,  history  and  philosophy  of  syn- 
dicalism and  with  its  accompaniment  of  sabotage  or  eco- 
nomic Injury  to  the  capitalists  by  one  means  or  another. 
The  Relation  of  Syndicalism  to  Socialism  is  discussed nat- 
urally to  the  advantage  of  the  latter.  The  book  is  well 
worth  reading,  especially  by  all  who  are  likely  to  have  to 
meet  labor  problems. 


?I'ifr.T4,^J??''^S^^g^^^^^'^AI-ING,    HARDENING    AND 
ni,,^t^    ,^PlT'^^^^.^-,^\,^''''''^'^a'"-      Fourth   edition,   fully 
Jijj^f^  ''l^'o-  •  ^'^^'  York:  Norman  W.  Henley  Publishing  Co. 
Cloth;    5x8  in.;    pp.    367;    168    text    illustrations.      $2.50     net. 
Earlier    editions    of   this    book,    under    the    title    "American 
Steel  Worker,"  were  favorably  reviewed  in  our  issues  of  June 
18,  1903.  and  Nov.  15,  1906.     There  is  known,  of  course,  to  have 
been    a    great    progress    in    development    of    special    steels    for 
automobile  construction  and  the  author  has  taken  opportunity 
to    Include    a   little    matter   on    the    new    products.       He     com- 
plains,   however,    of    the    secrecy    which    manufacturers    throw 
around   their  complicated  alloys.     The   book   is  avowedly   only 
a   text  on   practical   nianipulation. 


.Studies  of  "County  Government."  by  a  number  of  writers 
and  from  many  viewpoints,  fill  275  pages  of  the  May  "Annals 
of  the  American  Academy  of  Political  and  Social  Science" 
(Philadelphia;  $1  a  number).  The  subject  Is  one  which  de- 
serves serious  consideration,  since  public  attention  is  fixed, 
for  the  most  part,  on  the  cities  and  towns  or  else  on  the  states 
and  the  nation,  leaving  the  counties  almost  out  of  considera- 
tion except  by  the  politicians  and  their  coworkers.  The 
symposium  just  noted  might  well  have  included  separate  pa- 
pers on  county  public  works  and  their  administration.  The 
general  plan  of  the  symposium  was  outlined  by  H.  S.  Gilbert- 
son,  of  the  National  Short  Ballot  Organization.  New  York  City, 
and  the  symposium  was  under  the  editorial  direction  of  Prof. 
Clyde  L.  King,  of  the  University  of  Pennsylvania  I'hila- 
delphla. 
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Pumping  Machinery 

K.-vhwi-(l    by    NMCIKILAS   S.    HILL.    .IK.* 

MOnKRN  rilMI'INC  AND  HVDKAIILIC  i\L\( 'I  I  I  N  Kit  Y.  as  Ap- 
plicil  1(1  All  I'lnpoKcH,  with  lOxphuKitHMi  of  the  'riiriirrtical 
I'l  iniii.l.K    Inv.jlvi-.l.    (■i.iiHtriicli<.M.    W.irUliiK    aiuI    U.-hiUvo 

AiivariUisifS— Hi'iiiK    a    I 'la.t  i.-a  1    Haii.ll k    li>i-    lOiit;  iii,-<-rs. 

Ufsieiicis  and   (Jthi-is.      By    Kiiwai.l    Lutl.  i,    M.    Inst,    M.    K., 
aulhoi-     of     "Carbui-t-ttors,      VaiM.ris.  is     .ui.l      I  tistrihiitltii^; 


Valves."  "Evolution  of  the  Int 
etc.  Philadelphia,  Peiin.:  J.  1:  l.ip 
Charles  Grlffln  &  Co..  Ltd.  Cluih.  < 
345    illustrations.      $5.50.    net. 


.It 


PP. 


The  author  of  this  EnRlish  publication  says  the  hook  Is 
intended  to  be  useful  to  "practical  engineers,  desiffiiers,  and 
others  engaKed  either  In  the  construction  or  application  of 
pumping  and  hydraulic  machinery."  This  Is  certainly  a  wide 
field  of  usefulness  and  one  difficult  to  treat  comprehensively 
in  a  volume  of  even  460  pages.  It  must  be  said  that  much 
has  been  accomplished.  The  character  of  the  book  is  prin- 
cipally descriptive.  It  is  illustrated  with  an  abundance  of 
well  chosen  cuts  and  the  subject  is  presented  in  a  very  read- 
able manner.  The  products  of  English  and  Continental  build- 
ers form  the  greater  number  of  subjects  described,  but  this 
does  not  detract  greatly  from  its  value  to  the  .\merican 
reader.  Many  principal  types  of  American  machines  tind  their 
proper  place  in  the  treatment,  the  whole  work  being  a  very 
comprehensive  and  analytical  review  of  the  present  state  of 
the   art    of   building  and    operating    hydraulic    machinery. 

It  is  doubtful  If  the  designer  will  find  that  quantitative 
Information  which  is  helpful  in  his  work  in  more  than  a  small 
amount  except  in  certain  chapters.  Dimensions  of  parts 
which  have  been  found  in  practice  to  be  correct,  or  formula 
derived  therefrom  are  a  most  useful  part  of  any  book  on  de- 
sign, but  such  information  is  very  meager  in  this  volume.  The 
designer,  and  many  others,  should,  however,  profit  by  the  mass 
of  information  relating  to  features  of  design  and  conditions 
of  operation  of  all  classes  of  hydraulic  machinery  which  are 
in  successful  use  today.  Historical  matter  is  presented  in  a 
very  few  pages. 

Nineteen  chapters  are  devoted  to  a  discussion  of  all  the 
more  common  forms  of  steam-driven  pumps,  direct-acting 
pumps  directly  driven  by  gas  engines,  air-lift  and  air-dis- 
placement pumps,  deep-well  pumps,  ejectors,  fire-engine 
pumps,  rotary  pumps,  centrifugal  pumps  and  other  special 
forms  of  Vumps.  Besides  a  consideration  of  about  all  the 
known  forms  of  pumps  in  common  use,  there  are  chapters  on 
boring  appliances  for  wells,  appliances  for  raising  petroleum 
from  deep  "wells.  gas-displacement  pum.ps.  hydraulic  trans- 
mitters, waterwheels,  hydraulic  turbines  and  pipe-line  phe- 
nomena. It  is  quite  evident  that  it  is  impossible  to  give  in  460 
pages  more  than  general  information  about  all  of  these  sub- 
jects. A  remarkable  amount  of  information  is.  however, 
crowded  into  the  space,  and  a  careful  reader  may  absorb  a 
large  fund  of  general  information  on  all  of  these  subjects 
and  a  considerable  amount  of  specific  information  on  some 
of  them.  The  advantageous  and  peculiar  features  of  all 
classes  of  pumps  and  other  hydraulic  machinery  are  well  and 
comprehensively    stated. 

Performances,  expected  and  attained,  and  the  adaptability 
for  various  purposes  is  woven  into  the  descriptive  matter  and 
also  discussed  separately  in  an  interesting  manner  and  a 
large  amount  of  such   important  matter  is  to  be  found. 

The  work  will  undoubtedly  prove  a  valuable  addition  to 
the  literature  of  the  subject,  especially  as  a  source  of  in- 
formation relating  to  types  and  service  and  to  a  certain  ex- 
tent  as    furnishing    information    on    which   to   base   design. 


arcliltiitiiral  triatnu-nl;  A.  F.  .Ic-iiningK,  paving;  \V.  H.  lirowti. 
istlniallnK;  and  H.  E.  Jonea,  edilor-in-chlif,  introduction,  his- 
tory,   example,    etc. 

The-  liook  is  distinctly  Urltish  in  that  it  lays  especial  em- 
phasis on  the  matter  of  estimating,  wliich  Is  the  special 
province  of  the  "quantity  surveyor"  in  (Jreat  Britain,  and 
upon  the  differences  in  the  various  systi'ms  which  "ontrol 
the  concrete  industry  in  that  country.  Aside-  from  th>-«i  local- 
isms, and  a  peculiar  kind  of  notation,  the  book  would  serve 
admlral)ly  for  American  use.  It  is  simple  in  its  treatment  and 
quite  comprehensive,  particularly  in  the  description  of  various 
kinds  of  machinery  used  in  concrete  construction.  It  is  Illus- 
trated very  extensively  with  photographs  which  are  of  con- 
siderable interest  and  with  line  drawings  of  structures,  which, 
as  usual  in  English  books  on  concrete,  are  quite  valu<'less  on 
account  of  their  lack  of  detail. 


THI<]  .SOCIAL  CENTER — Edited  by  Edward  J.  Ward,  Adviser 
in  Civic  and  Social  Center  Development,  University  ot 
Wisconsin.  (National  Municipal  League  Series.]  New 
York  and  London:  D.  Appleton  &  Co.  Cloth;  5x8  In.;  pp. 
X  +  .159.  $1.50.  net. 
The  main  thesis  of  this  book  is  that  every  public  school 
house  should  be  not  only  a  polling  place,  but  also  a  meeting 
place  for  all  citizens,  old  and  young.  The  author  says  that 
members  of  city,  state  and  national  legislatures  deliberate 
before  they  vote  and  have  fit  meeting  places  for  their  delib- 
erations, but  that  the  members  of  the  great  electorate  (who 
are  rapidly  becoming  direct  legislators  as  well)  have  no  com- 
mon meeting  place  for  discussions  of  public  questions,  free 
from  domination  by  some  political  party  or  religious  sect  or 
other  division  of  the  great  body  politic.  Indeed,  they  rarely 
have  fit  voting  places,  even.  He  would  place  polling  places 
in  public  school  buildings,  and  also  provide  there  suitable 
halls  for  meetings  of  both  adults  and  youth,  as  well  as 
branches  of  public  libraries.  The  meetings  held  in  these 
school  buildings  would  have  to  do  with  all  phases  of  citizen- 
ship, recreation  and  education.  A  civic  and  social  secretary 
v.'ould  be  provided  for  each  building.  Examples  of  social  cen- 
ter work  in  a  number  of  cities  are  given.  The  book  is  an 
extension  of  the  general  principles  set  forth  in  "The  Wider 
Use  of  the  School  Plant,"  noted  in  our  issue  of  June  15.  1911. 
The  economic  waste  due  to  the  general  restriction  of  the 
use  of  school  buildings  to  a  few  daylight  hours  for  ISO  days 
in  the  year,  while  at  the  same  time  providing  still  other 
public  buildings,  many  of  which  are  used  far  less  of  the  time, 
is  a  subject  which  should  have  been  given  wide  attention 
long  before  this.  In  addition,  there  are  other  and  perhaps 
even  stronger  reasons  tor  making  the  school  house  the  civic 
and  social  center  of  each  neighborhood.  These  reasons  are 
set  forth  at  length — often  at  unnecessary  length — in  tht-  book 
before  us.  which  deserves  a  wide  circulation. 


MORTALITY    STATISTICS    FOR    1911 — Genera!    Death    Rates, 
Specific   and    Standardized    Death    Rates.    Infant    and    Child 
Mortality,   and  Causes  of  Death.     Bulletin   112.      Washing- 
ton, D.  C:  Bureau  of  the  Census.    Paper;   9x12  in.;  pp.   142. 
It   is   a   pleasure    to   note   that   63.1%    of  the   estimated    mid- 
year   population    of    the    United    States    were    embraced    in    the 
death-registration     area.       The     total     population     involved     is 
placed    at    59.275,977    and    the    death    rate    from   all    causes    was 
14.2   per  1000.     This  is   the  lowest  death  rate  for  the  registra- 
tion area  ever  yet  recorded  and  is  a  notable  decline  from   the 
17. S    rate    of   1900 — though    it   should   be   noted    that    the   regis- 
tration   area    has    been    materially    extended    since    1900.      The 
typhoid   death    rate   per   100.000   was   21    per   100.000   in   1911.   as 
compared  with  25.6  for  the  five  years  1906-10  and  32  for  1901-6. 


CASSELL'S   REINFORCED   CONCRETE— A   Complete   Treatise 
on    the    Practice    and    Theory    of    Modern    Construction    in 
Concrete    Steel.      Edited    bv    Bernard    E.    Jones.    Editor    of 
"Building    World"    and    Albert    Lakeman.    M.    C.    I.    Honors 
Medalist     in     Building     Construction.       London     and     New 
York:    Cassell    &    Co..    Ltd.      Cloth;    8x11    in.:    pp    xx-|-398: 
171  illustrations  and  500  diagrams  and  working  drawings. 
$5.    net. 
As  a  rule,    collaboration  in   a   book   of  this  sort  is  not  very 
successful    because    the    various    authors    are    apt    to    overlap, 
and    not   infrequently   to    contradict    each    other.      In    this   par- 
ticular   case,    however,    the    editing    has    been    quite    carefully 
done   and   the    separation    of   the    subject   matter   into   distinct 
fields  has  resulted  in  a  clear-cut  treatment,  with  the  additional 
advantage    of    having    a    specialist    in    charge    of    each    branch. 
The   chief  contributors   and   the   different   subjects   treated   are 
as    follows:    Frank    C.    Gatehouse.    Portland    cement;    Thomas 
Potter,    concrete;    A.    B.    Searle.    concrete,    cement,    waterproof- 
ing,   etc.;    E.    L.    Rhead.    steel;    Albert    Lakeman.    theory:    V.    F. 
Hyde,    erection    forms;     F.     P.     Barker,     forms;    G.     E.     Hardy. 


•Consulting  Engineer.    100   William    St..   New  York    City. 


INSPECTION    OF    EUROPEAN    PORTS — By    Joseph    A.    Conry. 

Boston.    Mass.:    Directors    of   the    Port    of    Boston.      Paper; 

6x9  in.;  pp.  28. 
Concise  notes  on  16  European  ports  are  here  presented  in 
readable  form,  followed  by  a  few  paragraphs  of  "conclusions" 
applied  to  Boston.  The  ports  inspected  were  London.  Bristol. 
Cardiff.  Grimsby  (England's  latest  port'  Hull.  N«-wcastle 
Leith,  Glasgow,  Belfast,  Dublin.  Liverpool.  Mancheste.,  A-nx- 
werp.    Rotterdam.    Bremen    ami    Hamburg. 


Articles  and  notes  on  City  Planning  form  a  considerable 
part  of  the  contents  of  the  "Journal  of  the  American  Institute 
of  Architects"  (The  Octagon.  Washington.  D.  C:  50c.  per  num- 
ber) for  June.  The  opening  article  is  "A  City-Planning  Pro- 
gram." by  F.  L.  Olmsted,  and  address  at  the  recent  City 
Planning   Congress   at    Chicago.    111. 


A  new  edition  of  "Defunct  Municipal   Lighting   Plants'  has 
been  issued  as  a  55-page   pamphlet   (The  JIunicipal   Ownership 


1256 


ENGINEERING    NEWS 


Vol.   69,  No.  34 


Publishing  Co.,  New  York  City;  25c.).  It  consists  of  from  a 
few  lines  to  a  couple  of  pages  or  more  regarding  a  consider- 
able number  of  electric-lighting  plants  reported  as  having 
been  sold  or  leased  to  private  companies  or  else  shut  down. 
The  allegations  of  fact  and  expressions  of  opinion  are  de- 
signed to  prove  that  municipal  ownership  is  universally  and 
inevitably   a   miserable  failure. 


PUBLICATIONS    RECEIVED 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or 
■pamphlet  can  be  obtained  without  cost.  Many,  but  not  all. 
of  the  pamphlets,  however,  can  be  secured  without  cost,  at 
least  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  copies  of  the  publications 
listed  in  these  columns  should  apply  for  information  to  the 
stated  publisher,  or  in  case  of  books  or  papers  privately 
printed,  then  to  the  author  or  other  person  Indicated  in  the 
notice.] 

ABSTRACT  OF  THE  THIRTEENTH  CENSUS  OF  THE 
UNITED  STATES,  Taken  in  1910,  with  Supplement  fo- 
New  York.  Washington,  D.  C:  Bureau  of  the  Censuf 
Cloth:  9x12  in.;  pp.  795;  illustrated. 
AMERICAN  WOOD  PRESERVERS'  ASSOCIATION — Proceed- 
ings of  Ninth  Annual  Meeting,  Jan.  21-23,'  1913.  Balti- 
more, Md.;  Secretary,  F.  J.  Angler,  Mt.  Royal  Station. 
Paper;   5x8   in.;    pp.    478;    illustrated. 

CHICAGO  CIVIL  SERVICE  COMMISSION — Analysis  of  Em- 
plovment  and  Departmental  Organization  Charts,  March, 
1913;  and  Outline  Report  of  Work  of  the  Efficiency  Divi- 
sion. 1909-1912.  Chicago,  111.:  R.  A.  Widdowson,  Secretary. 
Paper;  7x10  in.;  pp.  99. 

COMPUTATIONS  FOR  MARINE  ENGINES — By  C.  H.  Peabody, 
Professor  of  Naval  Architecture  and  Marine  Engineering. 
Massachusetts  Institute  of  Technology.  New  York:  John 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6x9  in.;   pp.   v-(-209;   51   text   figures.      $2.50,    net. 

THE  DESIGN  AND  CONSTRUCTION  OF  STE..VM  TURBINES 
— A  Manual  for  the  Engineer.  By  Harold  Medway  Martin, 
author  of  "Statically  Indeterminate  Structures  and  the 
Method  of  Least  Worlt."  London,  England:  "Engineer- 
ing." New  York:  Longmans.  Green  &  Co.  Cloth;  8x11 
in.;  pp.  viii-(-372;  523  Illustrations,  including  24  folding 
plates.     $8.50,   net. 

THE  DEVONIAN  AND  MISSISSIPPIAN  FORM.\TIONS  OF 
NfJRTHEASTERN  OHIO — By  Prof.  Charles  S.  Prosser. 
Columbus,  Ohio:  Geological  Survey  of  Ohio.  Bulletin  15. 
Cloth;   6x9   in.:   pp    ix-|-574;    Illustrated. 

DIE  ELEKTRISCHEN  STADTSCHNELLBAHNEN  DER  VER- 
EINIGTEN  STAATEN  VON  N(JRU.\MERIKA,  Anlage,  Bau 
und  Betrleb  der  Stadtbahnen  In  New  York.  Boston.  Phila- 
delphia und  Chicago.  By  F.  Musll.  [Sonderandruck  aus 
dem  Organ  fiir  die  "Fortschritte  des  Eisenbahnwesens," 
1913.]  Wiesbaden,  Germany:  C.  W.  Kreidel.  Paper:  9x12 
In.;  pp.  50;  37  text  illustrations  and  6  folding  plates. 
3.60    Marks. 

AN  ELEMENTARY  TREATISE  ON  CALCULU.S — A  Text-Book 
for  Colleges  and  Technical  Schools.  Bv  William  .S.  Frank- 
lin, Barry  MacNutt  and  Rollln  L.  Charles,  of  Lehigh  Uni- 
versity. South  Bethlehem,  Penn.;  The  Authors.  Cloth; 
6x8  In,;  pp.  Ix-|-291.     $2. 

FOREST  PARK  RESERVATION  COMMISSION  OP  NEW  JER- 
SEY— Eighth  Annual  Report  for  Year  Ended  Oct.  31,  191?. 
Trenton,  N.  J.:  Alfred  Gasklll,  Secretary,  Paper;  6x9  in.- 
pp.    81,    Illustrated. 

GAS  ANALYSIS — By  L.  M.  Dennis,  Professor  of  Inorganic 
Chemistry,  Cornell  University.  New  York:  The  MacMlllan 
Co.  Cloth;  5x8  In.;  pp.  xvl-(-434;  110  text  Illustrations. 
$2.10,   net. 

GEOLOGICAL  SURVEY  OF  NEW  JERSEY— Annual  Adminis- 
trative Report  of  State  Oeologlst  Henry  B.  KUmm.l 
(Trenton,  N.  J.)  for  1912,  Including  a  Second  Report  on 
Shark  Rlv.r  Inlet  by  C.  C.  Vermeul.-,  Consulting  Englneir 
and  a  List  of  New  Bench  Marks.  Cardboard;  6x9  In  ' 
pp.    103. 

ILLINOIS  COAL  MINING  INVE.STIOATION.S— Prellmlnarv 
Report  on  Organization  and  Method  of  Investigations, 
brbana.  III.:  "Coal  Mining  Investigations,"  University  of 
Illinois.      Paper;   6x9   In.;   pp.    71;   Illustrated. 

ILLINOIS  HIGHWAY  COMMISSION— Fourth  Report  for 
Yearn  1910.  1911  and  1912.  .Snrlngneld,  III.:  A.  N  John- 
Bon,   Stall-    Engineer.      Paper:    6x9    In.;   pp.   345;    Illustrated. 

ILLINOIS  .STATE  MINING  BOARD— Annual  Coal  Rennrt  for 
Xl;;"",  ^r''*;'"  ■'}ir':J\''P?-  ^P'-lngfleld.  m.:  Martin  Bolt, 
Chief  rii-rk.      Cloth:   6x9  In.;   pp.   xll4-423. 

ILLINOIS  WATER  SUPPLY  A.SHOCl.XTION— ProceedlniiH  of 
Fifth  Meeting,  Mar.  11-12,  1913.  Crbana.  Ill  ■  Secretary 
Edward  Ilarlow,  llnlvernlty  of  Illinois.  Cloth;  6x9  In  i 
pp.  277;  llluHtratcd.  ' 

LAKE  SUPERIOR  IRON  ORE  ANNUAL  FOR  1913— Official 
Figures    on    ShIpmentB    by    MIncB,    Ranges    and    Ports     to- 


gether with  Complete  Statistics  Bearing  on  the  Lake 
Superior  Ore  Movement  since  1844;  Ore  Prices,  Receipts 
at  Lower  Lake  Docks.  Cleveland,  Ohio:  Penton  Publish- 
ing Co.  Leather  or  cloth;  6x9  in.;  pp.  71;  illustrated. 
Leather,     $2;     cloth,     $1. 

LEHRBUCH  DES  HOCHBAUES — Edited  by  Esselborn.  In 
Two  Parts.  Vol.  1,  Steinkonstruktionen  und  Grundbau. 
Holzkonstruktionen.  Eisenkonstruktionen.         Eisenbe- 

tonkonstruktionen.  Veranschlagen.  Baufuhrung.  Be- 
leuchtungs-  Heizungs-  und  Andre  Anlagen.  By  E.  Beut- 
inger,  B.  Kossmann.  G.  Ruth,  H.  Steinberger,  R.  Weder. 
Paper:  8x11  in.;  pp.  xxiii-|-897;  2500  text  figures.  36 
Marks. 

MINERAL  INDUSTRIES  AND  GEOLOGY  OF  VERMONT — 
Report  of  State  Geologist  George  H.  Perkins  (University 
of  Vermont,  Burlington,  Vt.)  for  1911-1912.  Cloth;  6x9 
in.;   pp.   269;    illustrated. 

THE  MUNICIPAL  ENGINEERS  OF  THE  CITY  OF  NEW 
YORK — Proceedings  for  1912.  New  York:  The  Municipal 
Engineers,  29  W.  39th  St.  Cloth;  6x9  in,;  pp.  362;  illus- 
trated. 

THE  MODERN  WARSHIP — By  Edward  L.  Attwood,  M.  Inst. 
N.  A.,  Royal  Corps  of  Naval  Constructors.  [Being  one  of 
the  Cambridge  Manuals  of  Science  and  Literature.]  Cam- 
bridge, England:  The  University  Press.  New  York:  G. 
P.  Putnam's  Sons.  Linen;  5x7  in.;  pp.  vii-|-146;  illustrated. 
40c.  net. 

NEW  YORK  STATE  DEPARTMENT  OP  LABOR  (Albany. 
N.  Y.) — .\nnual  Report  of  Commissioner  of  Labor  for 
Year  Ended  Sept.  30.  1912;  Annual  Reports  of  Bureaus  of 
Factory  Inspection,  Mercantile  Inspection,  Mediation  and 
Arbitration  for  Year  Ended  Sept.  30,  1911,  Vol.  I;  Annual 
Report  of  Bureau  of  Labor  Statistics  for  Year  Ended  Sept, 
30,  1911,  Vol.  III.  Part  IL  Cloth;  6x9  In.;  pp.  383,  641  and 
601,    respectively. 

ORE  DEPOSITS  OP  THE  HELENA  MINING  REGION,  MON- 
TANA— By  Adolph  Knopf.  Washington.  D.  C:  United 
States  Geological  Survey.  Paper;  6x9  in.;  pp.  143;  illus- 
trated. 

PORTLAND  CEMENT  MATERIALS  AND  INDUSTRY  IN  THE 
UNITED  STATES— By  Edwin  C.  Eckel.  Washington, 
D.  C:  United  States  Geological  Survey.  Paper;  6x9  in.; 
pp.   401;    illustrated. 

PRI.-S'CIPLES  OP  IRRIGATION  ENGINEERING:  Arid  Lands, 
\\  ater  Supply.  Storage  Works.  Dams,  Canals,  Water 
Supply,  Storage  Works,  Dams.  Canals.  T\'ater  Rights  and 
Products — By  Frederick  Havnes  Newell,  Director,  and 
Daniel  William  Murphy,  Engineer  in  Charge  of  Drainage, 
United  States  Reclamation  Service.  New  York  and  London: 
McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xiii 4-293;  63 
illustrations.     $3.   net. 

PROPOSED  REGULATIONS  FOR  THE  DRILLING  OP  GAS 
AND  OIL  WELLS— By  O.  P.  Hood  and  A.  G.  Heggem. 
Washington,  D.  C:  Bureau  of  Mines.  Paper:  6x9:  illus- 
trated. 

^'^°,YIX?^.'^^  ONTARIO  HYDRO-ELECTRIC  POWER  COM- 
MISSION— Fifth  Annual  Report  for  Year  Ended  Oct.  31, 
^^12  Toronto:  W.  W.  Pope,  Secretary.  Paper;  6x9  in.; 
pp.    255.    illustrated. 

PUBLIC  SERVICE  COMMISSION,  FIRST  DISTRICT  STATE 
OF  NEW  YORK— Report  for  Year  Ended  Dec.  31.  1011. 
Vol.  II,  Statistics  of  Transportation  Companies  for  the 
^ear  Ended  June  30,  1911.  Compiled  bv  George  P.  Wat- 
kins,  Assistant  Chief  Statistician.  New'  York:  Bureau  of 
-statistics  and  Accounts.     Cloth;  6x9  in.;   pp.  771. 

"RO?R  TEC;HNIC"  author  and  subject  index.  1S91  to 
f.  TTr**.    Haute,     Ind.:     Rose     Polytechnic     Institute. 

Paper:    8x11    in.;   pp.    30. 

SOLUTION  OF  RAILROAD  PROBLEMS  BY  THE  SLIDE  RULE 
—By  E.  R.  Cary.  M.  Am.  Soc.  C.  E.,  Professor  of  Railroad 
Engineering  and  Geodesy,  Rensselaer  Polytechnic  Insti- 
tute New  York:  D.  Van  Nostrand  Co.  Cloth;  4x6  in.; 
pp.    ix-l-136;    43    text   figures.      $1.    net. 

STATISTICAL  ABSTRACT  OF  THE  UNITED  STATES— 
Thirty-fifth  Number,  1912.  Washington,  D.  C:  Bureau  of 
foreign   and  Domestic  Commerce.      Cloth;   6x9  in.;   pp.   836. 

;iTEEL  DESIGNING— Being  ".Structural  Engineering,"  Book 
III.  By  Edward  Godfrey,  M.  Am.  Soc.  C.  E..  Structural 
Engineer,  Robert  W.  Hunt  &  Co.:  author  of  "Steel  and 
Reinforced  Concrete  in  Buildings,"  "Some  Mooted  Ques- 
ii?l!^  In  Reinforced  Concrete  Design,"  etc.  Pittsburgh, 
lenn..  The  Author,  Monong.ihela  Building.  Leather:  4x7 
in.:  pp.  492:  numerous  text   figures  and  drawings.      $2.50. 

^'^-  ,\'SVHni?c^'^J?-'^^^  F^I^  REVISION  OF  ACCOUNTS  AND 
METHODS— Report  of  Apr.  15,  1913.  St.  Louis,  Mo.:  B.  J. 
laussig.  Comptroller.      Paper;  9x12   in.;  pp.   26;    Illustrated. 

TESTmONY  .AND  REPORT  ON  THE  LIVINGSTONE  CHAN- 
NEL [DETROIT  RIVER]— Washington,  D.  C  :  Interna- 
art"'''i,?,'"'r,^"'"r"'««'°n  of  the  United  States  and  Can- 
?e8pect^vHy  "  •      ^''P"'":    "'^^    '"•:    PP-    225    and    18, 

TRADE  I'NIONISM.  UNEMPLOYMENT,  WAGES  PRICES 
and^Tnd^r/;'',  ^i'^^^1  '^  AU,STRALiA,  1891-1912.  [Labor 
frnllJ-  n.f*'''''"  "'■anfh  Report  No.  2.]  Melbourne  Aus- 
Paper;    ex^Tn"""""''  77    ^"^^"^^    "^    Census    and    Statistics. 

^'^T™  'lT^Tr^^."^h[r"':F^^/''"«VEY-Complete  lists,  to 
of   tV,»    «f,^.        publications    (topographic   maps   excepted) 

DirXr'"'^^a?;er:'i;x%^','n".rrp:    r24.^=    °'°^^^    °*'«    ^'"^"•'' 

^'■^Msl^nl'^'  ^^'^"v'?^'^P  COMMTSSTON-Oplnlons  and  De- 
nslons  Vol.  VTT.  June  15  to  Sept.  23,  1911  Vol  VTTI 
bX-im'  'i'\';  ^°  ^^"'\P'J"^-  (^""iplled  by  J.  M  Winter- 
xvIl-'ilTxT   Mn;rxxm  +  ^6^3!''''°"'     ^^'«'       C""":     «"»     '"■'     PP' 
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l(  AII.W  W  •< 

New  York — Ntw  York  Criitial  Lines — A.  T.  Hardin,  Vice- 
Pres.  New  York  Central  Lines,  in  liis  application  to  tiie  Pul>- 
lic  Service  Conimissiiin  for  permission  to  build  the  proposed 
"short  connection"  between  the  lines  of  the  Boston  &  Albany 
R.R.  and  the  West  Shore  K.lt..  a  short  distance  south  of 
Albany,  has  stated  the  approximate  cost  of  the  total  work, 
including  Hudson  Itiver  bridge,  to  be  $10,000,000.  The  Public 
Service  Commission  has  approved  the  undertaking.  The 
plans  call  foi-  improved  yard  facilities  on  both  the  east  and 
west  shores   of   the    Hudson    River   and    a   .JS, 000, 000    bridge. 

Mew  York — Delaware  &  Hudson  Co. — For  the  purpose  of 
completing-  construction  under  way  and  providniy  icir  further 
additions  to  the  company's  property,  this  company  was  au- 
thorized by  the  Public  Service  Commission  to  issue  $2,000,000 
of  bonds.     G.  H.   Burgess,  Albany,   is  Ch.   Kngr. 

+  Pennsylrnnin — Chartiers  Southern  R.R. — Subcontracts  for 
the  masonry  work  and  tunnel  work  necessary  in  the  construc- 
tion of  this  company's  line  have  been  awarded  to  the  follow- 
ing: FOGLE  BROS.,  Toronto,  Ont.;  H.  J.  ZEVELY.  Morgan- 
town,  W.  Va.;  AV.  J.  TORRINGTON  &  CO..  Philadelphia;  N.  C. 
HUNTER  &  CO..  Washington,  Penn.:  for  tunnel  work,  PAT- 
TON  &  RICHARDSON,  Newport  News,  Va.  The  general  con- 
tract includes  1,500.000  cu.yd.  earth  and  rock  excavation,  1300 
lin.ft.  earth  and  rock  tunnel,  40  concrete  bridges  and  40,000 
cu.yd.  concrete  masonry.  Brocklehurst  &  Potter  Co.,  Provi- 
dence, R.   I.,  are   the  general  contractors.     Noted  May  15. 

Marylnnd — Pennsylvania  R.R. — This  company  plans  to  do 
the  following  work  in  the  city  of  Baltimore:  Construct  a 
four-track  line  from  Union  Station  to  Calvert  Station,  where 
there  are  now  two  tracks:  construct  a  freight  yard  four  blocks 
long  and  two  blocks  wide,  including  the  site  of  Calvert  Sta- 
tion, to  contain  additional  tracks.  This  is  in  connection  with 
plans  which  involve  the  expenditure  of  about  $10,000,000  in 
and  near  Baltimore.  A.  C.  Shand.  Philadelphia,  Penn.,  is 
Ch.  Engr. 

+We8t  'VlrBlnla — Virginian  Ry. — This  company  has  award- 
ed the  contract  to  ^X.  W.  BOXLEY'  &  CO..  Roanoke,  Va..  for 
the  construction  of  a  two-track  tunnel  and  revision  of  align- 
ment through  Jennys  Gap  between  Lester  and  Slab  Fork, 
Raleigh   County,  W.   Va. 

North  Carolina — The  construction  of  a  railroad  from  Rock- 
ingham, N.  C,  to  Cheraw.  S.  Cu  is  being  planned.  It  will  be 
about  25  miles  long.     William  Gillispie.  Cheraw,  is  interested. 

South  Carolina — See  item  under  North  Carolina. 

Georgia — Savannah  &  Southern  Ry. — This  company  has 
awarded  the  contract  for  its  proposed  extension  from  Norden 
to  Lanier,  Ga.      S.   Starr,  Letford,   Ga.,   is   Gen.    Jlgr. 

Mississippi — Gulfport  &  Western  Ry. — The  city  of  Gulf- 
port,  it  is  reported,  has  voted  to  issue  $150,000  of  bonds  to  aid 
this  company  to  construct  its  line  from  Gulfport  to  Coving- 
ton. La..  62  miles.  W.  H.  Hardy  is  Pres..  George  P.  Hewes, 
Treas.,  and  J.  D.  Hardy,  Secy.  Work  will  begin  within  60 
days.     Noted  May  22. 

Ijonisiana — Southern  Pacific  Co. — See  Item  under  Cali- 
fornia. 

+IIllnols — Macoupin  County  Extension  Ry. — This  company 
has  awarded  the  contract  to  the  WINSTON  BROS.  CO..  Min- 
neapolis, Minn.,  for  the  construction  of  a  coal  road  eight  miles 
in  length,  from  Benld,  111.,  in  a  southwesterly  direction  in 
Macoupin  County.  The  contract  requires  200,000  cu.yd.  of 
excavation.      Noted   'May   22. 

lilinois — Chicago  &  Western  Indiana  R.R. — This  company 
is  preparing  to  start  work  on  the  elevation  of  its  tracks  in 
the  city  of  Chicago.  111.,  between  71st  St.  and  S3d  St.  E.  H. 
Lee,   Chicago,    111.,    is   Ch.    Engr. 

Minnesota — Grand  Marais  &  Northwestern  R.R. — This 
company  plans  to  award  contracts  for  its  proposed  line  about 
Oct.  1.  The  route  is  from  Grand  Marais.  Minn.,  west  to  a 
connection  with  the  Duluth  &  Northern  Minnesota  R.R.,  about 
50  miles.  Arthur  Mitchell,  Duluth,  Minn.,  is  Pres.  Noted 
May  22. 

Arkansas — De  Queen  &  Eastern  Ry. — This  company  is 
considering  the  construction  of  a  25-mile  line  from  De  Queen, 
Ark.,  to  Broken  Bow,  Okla..  to  connect  with  the  Texas,  Okla- 
homa &  Eastern  Rv.  E.  S.  Byington,  Broken  Bow,  Okla.,  is 
Ch.   Engr. 

Okiahoma — De  Queen  &  Eastern  Ry. — See  item  under 
Arkansas. 

Texas — Surveys  are  being  made  for  the  construction  of 
the  proposed  railroad  between  Gig  Springs,  Tex.,  and  Tucum- 
cari,  N.  M.     J.  J.  Fry  is  interested. 

Texas — Southern   Pacific   Co. — See    item   under   California. 

Colorado — Denveu  &  Salt  Lake  R.R. — This  company.  Hay 
20,  filed  with  the  Secretary  of  State  a  notice  of  an  increase 
of  capital  stock  from   $10,000,000   to  $35,000,000. 

Nevada — Southern  Pacific  Co. — This  company,  it  is  re- 
ported, is  considering  the  construction  of  a  line  from  Coaldale 
to  Tonopah.  Nev.  From  that  point  the  line  will  connect  with 
the  Nevada  &  California  R.R.  W.  Hood,  San  Francisco, 
Calif.,   is  Ch.   Engr. 

'n'nshineton — Chicago.  Milwaukee  &  St.  Paul  Ry. — This 
company  is  considering  the  construction  of  a  line  from  Nep- 
pel.  the  new  townsite  on  Moses  Lake  in  southeastern  Douglas 


County.  TKirth  through  th.-  grain  country  south  of  the  Colvllle 
Indian  U.s.rvatlon.  to  Foster  Creek,  and  thence  along  the 
cr.  .k  Id  KrHlg.port  on  the  Columbia  River  and  west  to  I3el- 
liiiKlKiin,    W'.i.sh.     c.  F.  Loweth.  Chicago,  III.,  Is  Ch.  Engr. 

+  ^VushlnKton — Southern  Pacific  Co. — This  company  has 
awarded  a  contract  to  P.  NELSON  &  CO.,  Oakdale,  Calif.,  for 
the  construction  of  two  double-track  tunnels  near  Colfax, 
Wash.,  one  1300  ft.  long  and  th.-  other  400  ft.  long.  The 
CHADWICK  &  SYKES  CONSTRUCTION  CO.  has  been  award- 
ed the  contract  for  the  grading  work  for  the  double  track  to 
be  laid  between  the  long  tunnel  and  Colfax,  Wash.,  a  distance 
of  three  miles. 

+OreKon — The  contract,  it  is  reported,  has  been  awarded 
to  OLSON  BROS.,  Seaside,  for  constructing  a  logging  line  In 
Clatsop  County,  Ore.,  from  near  Gearhart  Park,  east  to  the 
Lewis  and  Clark  River.  Work  will  start  at  once.  M.  J. 
Kinney    is   interested. 

Minkler  Southern  Ry. — This  company  has  been  incorpor- 
ated with  a  capital  of  $200,000.  for  the  purpose  of  construct- 
ing a  line  from  Minkler,  Fresno  County,  to  Exeter,  Tulare 
County.  The  line  will  be  about  41  miles  in  length.  The  office 
of  the   company  will  probably  be  at  Minkler. 

California — Southern  Pacific  Co. — This  company  applied  to 
the  State  Railroad  Commission,  June  5,  for  permission  to  issue 
$30,000,000  of  bonds  for  improvements,  including  construction 
work,  on  its  entire  system  in  Louisiana,  Texas  and  California. 
W.   Hood,   San   Francisco.   Calif.,   is  Ch.    Engr. 

The  Pacific  Coast  Borax  Co..  Oakland.  Calif.,  is  having  sur- 
veys made  for  the  construction  of  a  line  from  the  Lilas  Mine 
on  the  Tonopah  &  Tidewater  R.R.  to  its  borax  deposits  in 
Death   Valley.   Calif. 

Nova  Scotia — Halifax  Harbor  Terminals  Ry. —  (Official) 
Bids  will  be  received  until  noon.  June  21.  by  L.  K.  Jones. 
Asst.  Deputy  and  Secy.  Dept.  Rys.  and  Canals.  Ottawa.  Ont.. 
for  grading  this  railway  from  Rockingham  to  the  Halifax 
Ocean    Terminals.      The    line    is    a    double-track    road. 

Ontario — Canadian  Northern  Ry. — This  company  has  filed 
with  the  city  of  Toronto.  Ont..  revised  plans  for  a  western 
entrance  into  the  city,  which  will  call  for  the  construction 
of  a  four-mile  line,  and  include  the  construction  of  a  2360-ft. 
tunnel,  30  ft.  wide  and  about  25  ft.  deep,  from  a  point  south 
of  Davenport  Rd.,  east  of  St.  Clarens  Ave.,  to  a  point  east 
of  Talbot  Ave.  The  tunnel  will  be  built  for  two  tracks  with 
a  center  wall  running  through  its  entire  length.  The  tracks 
will  be  depressed  to  the  west  and  bridges  erected  over  the 
streets.  The  Humber  River  will  be  crossed  on  a  high  level 
bridge. 

Manitoba — Canadian  Northwestern  Rv. — The  bill  author- 
izing this  company  to  incorporate  for  the  construction  of  a 
line  from  Winnipeg.  Man.,  to  Manitou  and  then  through  the 
southern  portion  of  Manitoba  and  Saskatchewan  to  Leth- 
brid,ge.  Alta..  has  been  approved  by  the  Canadian  Parliament. 
L.  K.  Jones,  Ottawa.  Ont..  is  Secy.  Dept.  Rys.  and  Canals.  W. 
C.   Montague,   Beaulieu,   Que.,   is   interested. 

.\il>erta — Canadian  Northwestern  Ry. — See  item  under 
Manitoba. 

stern       Ry. — See       item 

ELECTRIC    R.VIL«' AYS 

Riddeford,  Maine — Plans  are  being  considered  by  the 
Biddeford  &  Saco  R.R.  Co.  for  double-tracking  its  line  on 
Main  St.  in   Biddeford.      C.  M.   Durell,   Biddeford.  is  Supt. 

Brockton,  Mass. — Plans  are  being  prepared  by  the  Bay 
State  St.  Ry.  Co.  for  the  extension  of  its  line  on  several 
streets   in   Brockton.     J.   T.   Conway.   Brockton,   is   Gen.   Supt. 

Lenox.  Mass. — The  construction  of  an  electric  railway  in 
Lenox  is  contemplated  by  the  Berkshire  St.  Ry.  Co.  C.  Q. 
Richmond.    Pittsfield,    is   Gen.    Mgr. 

Sprlnefield,  Mass.- — A  franchise  has  been  granted  to  the 
Springfield  St.  Ry.  Co.  for  the  construction  of  an  electric 
railway  on  certain  streets  in  Springfield.  E.  J.  Dickson, 
Springfield,   is   Mgr. 

RIverhead,  (L.  I.)  N.  Y. — W.  S.  Davis.  Hartford.  Conn.,  is 
interested  in  a  project  which  is  under  consideration,  to  con- 
struct an  electric  railway  from  Riverhead  to  Orient  Point 
about  30    miles. 

Syracuse,  N.  Y — The  New  York  State  Rys.  Co.  has  been 
granted  permission  to  double-track  its  line  in  East  Syra- 
cuse.     H.    M.    Butler,    Rochester,    is   Pur.   Agt. 

Ashury  Park,  N.  J. — Charles  Leland.  Asbury  Park,  is  in- 
terested in  the  construction  of  a  trolley  line  to  connect 
Asbury   Park  and   Freehold. 

Morrlstoirn,  N.  J. — The  Morris  R.R.  Co.  has  increased  its 
capital  stock  from  $30,000  to  $250,000  to  provide  for  the  con- 
struction of  its  proposed  electric  line  between  Morristown 
and  Madison.  The  line  will  be  used  bv  the  Morris  County 
Traction   Co..  with   which  the   former  company  is  afl^liated. 

+Trenton,  N.  J. — The  Trenton  &  Mercer  Countv  Traction 
Co.  has  awarded  a  contract  to  the  NEWTON  PAVING  CO  for 
rebuilding  its  line  on  North  Broad  St..  from  State  to  Perrv 
Sts..  to  include  rebuilt  roadbed,  replacement  of  present  tie>! 
with  creosoted  ties  imbedded  in  a  crushed  stone  and  con- 
crete foundation,  and  new  103-lb.  rails  in  place  of  the  present 
70-lb.  sections. 
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Honeadale.    Penn.— The    Wayne    County    St     Ry.    Co.    has 

been  incorporated  to  construct,  an  'nt'^'"^''/"  .J^^'T^ 
from  Honesdale.  to  Hawley.  Martin  B.  Allen  and  Edmund  B. 
Hardenbergh    are    interested. 

Martin»bDrs.  W.  Va.— The  Shenandoah  Traction  Co  is 
making  preliminary  arrangements  foV  the  fonf J!"^,'""  °'  'd 
proposed  electric  railway  to  connect  Martinsburg.  W  .  Va.  ana 
Williamsport.  Md.  Dudley  D.  Britt,  Clarkesburg,  W.  Va., 
is    Ch.    Engr.      Noted    .\pr.    3.  . 

CharleHton.  S.  C— Preliminary  arrangements  are  being 
made  by  the  Charleston  &  Summerville  Interurban  «>•  V?; 
for  the  construction  of  its  proposed  electric  railwa>  to  con 
nect  Charleston  and  Summerville,  about  22  miles.  J.  i-u 
David    is  Pres. 

ClarkHton.  Ga.— The  Georgia  Ry.  &  Power  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric  raii- 
wav  through  Clarkston.  This  is  part  of  the. pi^ posed  line  to 
connect  .\tlanta  and  Stony  Mountain.  G.  W .  Brine,  Electric 
and  Gas  Bldg.,  Atlanta,  is  Gen.  Ggr. 

RirmlnKham,  .\la. — Plans  are  being  prepared  by  the  Birm- 
ingham Ry..  Light  &  Power  Co.  for  the  extension  of  its  line 
to   Lewisburg.      G.   H.   Harris.    Birmingham,   is   Supt.    R>.    Dept. 

ClarkMVllIe.  Tenn.— Plans  are  being  considered  by  the 
Clarksville  Rv.  &  Light  Co.  for  the  extension  of  its  line  in 
Clarksville.  A.  C.  Murray,  Clarksville,  is  Pres.  and  Gen, 
Mgr. 

Jobnaon  City,  Tenn. — Preliminary  arrangements  are  being 
made  bv  the  Johnson  City  &  Elizabethton  Ry.  Co.  for  the 
construction  of  its  proposed  electric  railway  to  connect 
Johnson  Citv,  Milligan  College,  Oak  Grove.  Gap  Creek  and 
Elizabethton".    about    13   miles.      J.    C.    Burchfleld   is   Pres. 

MrmnblM,  Tenn Plans  are  being  prepared  by  the  Mem- 
phis .St.  Ry.  Co.  for  the  extension  of  its  line  in  Memphis. 
E.    W.    Ford.    Memphis,    is   Gen.    Supt. 

+Charilon,  Ohio — The  contract  for  the  engineering  work 
on  the  proposed  electric  railway  to  connect  Chardon.  Ohio, 
Jefferson,  Ohio,  and  Meadville,  Penn.,  about  50  miles,  has 
been  awarded  to  the  PEASE  ENGINEERING  CO.,  Cleve- 
land,   Ohio. 

Cincinnati,  Ohio — The  Cincinnati  Traction  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  extension  of 
the  Avondale  street  railway  on  Hunt  St.  in  Cincinnati.  Dana 
Stevens,   Cincinnati,    is   Gen.    Mgr. 

ColDmhuN,  Ohio — The  Columbus,  Kenton  &  Toledo  Trac- 
tion Co.  has  started  surveys  on  its  proposed  line  from  Co- 
lumbus to  Findlay.  C.  T.  Wisewell,  Kenton,  Ohio,  is  Gen. 
Mgr.   and    Ch.    Engr.      Noted    May    23,    1912. 

Toledo,  Ohio — Plans  are  being  considered  by  the  Fort 
Wavne  &  Nurthwestern  Electric  Ry.  Co.  for  the  extension  of 
its  line  to  Toledo.     C.  J.  Munton,  Kendallville.  is  Gen.   Supt. 

Frankfort,  MIrh. — Eugene  Zimmerman  is  interested  in  the 
construction  of  an  electric  railway  from  Frankfort  to  Honor. 
Bradford,  III. — The  Central  Illinois  Interurban  Ry.  Co.  has 
started  surveys  on  its  proposed  electric  railway  to  con- 
nect Kewanee,  Osceola,  Bradford  and  Henry,  about  40  miles. 
John  R.   Fate,   I'eorla,   is   interested, 

Taylorvllle,  III. — A  franchise  has  been  granted  to  the 
Decatur,  Sullivan  &  Mattoon  Transit  Co.  to  construct  and 
operate  an  electric  railway  in  Taylorville. 

Blerrlll,  Win. — The  Minneapolis,  Merrill  &  Marinette  Ry. 
Co.  has  been  incorporated  to  construct  and  operate  an  inter- 
urban railway  from  Merrill  to  .\ntigo  and  from  Merrill  to 
Prentice   Junction,  about  75  miles  in  all, 

+Moberly,  Mo. — The  Moberly.  Huntsville,  &  Randolph 
Springs  Ry.  Co.  ha.s  awarded  the  contract  for  grading  its 
proposed  line  from  Randolph  Springs  to  Moberly,  about  12 
miles,  to  the  JE.VNINGS  CONSTRUCTION  CO.,  at  $13,080. 
Bids  were  received  by  C.  H.  Damern,  Pres.,  May  29.  Noted 
May   15. 

Salt  Lake  City,  I'tah — A  franchise  has  been  granted  to 
the  Salt  I^ke  &  Ogden  Electric  Ry  Co.  for  the  construction 
of  an  <li:clrlc  railway  on  certain  streets  in  Salt  Lake  City. 
I'ark  Kinner,  Salt  Lake  City,    is   Pur.   Agt. 

Tacoma.  AVanh. — Bonds  for  $87,000  have  been  voted  for 
the  construction  of  a  municipal  electric-railway  on  South 
11th    St.      Noted    Mar.    6. 

Portland,  Ore. — The  City  Council  has  granted  a  franchise 
to  the  Errol  Heights  Ry.  Co,  to  construct  and  operate  an 
electric  railway  on  certain  streets  in   Portland. 

Nan  DIeKO,  Calif. — Plans  are  being  prepared  by  the  San 
Diego  Electric  Ry.  Co.  for  the  extension  of  Its  line  to  the 
Fort  Rosecrans  Military  Reservations.  B.  M.  Warner,  San 
Diego,    Is   Gen,    Supt. 

+Ottawa,  Ont. — The  Ottawa  &  Morrlsburg  Electric  Ry. 
Co.  has  awarded  a  contract  to  the  RELIANCE  CONSTRUC- 
TION CO.,  Chicago,  111.,  for  the  construction  of  its  pro- 
posed line  from  (Jttawa  to  Morrlsburg. 

Medlrlne  Hat,  .\lta. — The  Montreal  Engineering  Co.  has 
been  granted  a  franchise  to  construct  and  operate  an  elec- 
tric   railway    In    Medicine    Hat. 

l.i(;ht,  hkat  Asa  powur 

Boston,  Maw. — Plans  have  been  prepared  for  the  Installa- 
tion of  an  ornamental  street-lighting  system  on  Huntington 
Ave. 

^Olneyvllle,  It.  I. — The  contract  for  the  construction  of  the 
adilltlon  to  the  power  plant  of  the  Narragansctt  Electric 
Lighting  Co.  has  been  awarded  to  FAMIGLIETTI  BROS  CO 
166  Broadway,  Providence,   R.  1. 


KInnon,    $79,000.      C.    B.    J.    Hnyder    is   Supt. 

Henrra  Falla,  y.  Y. — Preliminary  arungements  are  being 
made  for  a  two-mile  i-xten»1on  of  the  orniimental  street- 
lighting  system  In  Heneca   Falls.      R.   C.  Hmllh   Is  .Supt 


Troy,  X.  Y. — The  Citv  Engineer  is  preparing  plans  for  the 
extension   of  the   ornamental   street-lighting    system. 

■•■Caniden.  IV.  J. — The  city  has  awarded  a  contract  to 
pr)T\-^RD  PA.Y  &  SON,  Philadelphia,  Penn.,  for  the  con- 
struction of  a  municipal  power  house  to  be  located  on 
Federal  St.  at  Coopers  Creek,  to  be  80x80  ft.,  three  stories, 
and  to   cost   $100,000. 

+Chathani,  X.  J. — We  are  advised  that  the  contract  for 
the  erection  of  a  brick  chimney  at  the  municipal  electric- 
li-'ht  plant  at  Chatham,  has  been  awarded  to  the  MANI.STEE 
IRON  WORKS  CO.,  Manistee.  Mich.,  and  not  the  Maxistee 
Iron  Working  Co.,  as  erroneously  noted  in  the  issue  of 
June  5. 

Jersey  City.  X.  J. — The  Public  Service  Electric  Co.  will 
build  an  addition  to  its  Marion  power  station,  on  Duffield  St., 
to  cost  about  $10,000. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  John  G. 
Brown  for  the  construction  of  a  power  plant  at  Ninth  St.  and 
Allegheny  Ave.,  for  the   Electric  Storage   Battery  Co, 

■Wllliamttburs.  Penn. — Plans  are  being  prepared  by  the 
Penn  Central  Light  &  Power  Co.  for  the  construction  of  a 
new  power  plant  at  Williamsburg  to  have  a  capacity  of 
30.000-hp.      Warren    Partridge,    Clearfield,    is    Gen.    Mgr. 

Cambridge,  Md. — Plans  are  being  considered  by  the  Cam- 
bridge Gas.  Electric  Light  &  Power  Co.  for  the  installation 
of  new  equipment  in  its  power  plant.     G.  Lobo  is  Secy. 

Washington,  D.  C. — Walter  C.  Allen,  District  Elecn.,  is 
preparing  plans  for  the  installation  of  an  ornamental  lighting 
system  on  Pennsylvania  Ave.,  from  the  Peace  Monument  to 
the  Treasury  Bldg.     Estimated  cost,  $7000. 

Eastville,  Va. — Stanley  Scott  and  associates  are  interested 
in  a  project  to  construct  and  operate  an  electric-light  and  ice 
plant  at  Eastville. 

Norfolk.  \a. — The  Virginia  Ry.  «S:  Power  Co.  will  expend 
$100,000  during  the  present  year  for  the  remodeling  of  its  gas 
plant,  and  converting  it  from  a  water-gas  plant  to  a  coal-gas 
plant,  with  1,000,000  cu.ft.  per  day,  and  with  additional  puri- 
fiers and  other  accessories.  The  company  is  also  making 
preparations  for  the  expenditure  of  $2,000,000  additional  for 
improvements  during  the   year  1914. 

Richmond,   Va. — The   City  Council   has  appropriated   $38,000 
for   the   installation   of   an   ornamental    street-lighting   system. 
Jacksonville,     Fla, — Plans     are     being     considered     by     the 
Southern    Utilities    Co.    for    the    Improvement    of    its    various 
power  plants.      H.  C.  Adams,  Jacksonville,  is  Gen.  Mgr. 
lioulsville,  Ky, — See   item   under   Buildings. 
Coshocton,  Ohio — Plans  are  being  prepared  by  the  Coshoc- 
ton Light  &  Heating  Co.  for  the  extension  of  its  transmission 
line  and  the  installation  of  new  equipment  in  its  power  plant, 
C.  H.  Howell  is  Supt. 

Lancaster,  Ohio — The  proposition  to  issue  $125,000  of 
bonds  for  the  construction  of  a  municipal  electric-light  plant 
will  be  submitted  to  the  voters  at  an  election  to  be  held 
soon. 

Lebanon,  Ohio — The  $25,000  bond  issue  for  a  water-gas 
plant  at  Lebanon,  was  passed,  and  the  Reliance  Engineering 
Co.,  of  Cincinnati,  Ohio,  will  prepare  plans.  It  will  have  a 
capacity  of  750,000  cu.ft.  The  city  also  intends  to  extend  the 
gas  mains  and  install  larger  pipes  throughout  the  city. 

Steubenvllle,  Ohio — The  Chamber  of  Commerce  is  consider- 
ing the  installation  of  an  ornamental  street-lighting  system. 
^Toledo,  Ohio — The  contract  for  the  construction  of  a 
power  plant  for  the  Lucas  County  Infirmary  and  Hospital 
for  Tuberculosis  has  been  awarded  to  JOHN  PIOCH,  Toledo, 
at  $10,500.      Bids  were  received  May   19.      Noted    May   8. 

-A-.Vnn  .Vrbor,  Mich. — Bids  will  be  received  by  Gardner  S, 
Williams,  Consult.  Engr.,  until  5  p.m.,  June  16.  for  the  con- 
struction of  a  reinforced-concrete  spillway  and  waste  gates 
for  the  Argo  plant  of  the  Eastern  Michigan  Edison  Co.  Noted 
Apr.   10. 

Whitehall,  Mich. — Plans  are  being  considered  by  the  Fru- 
gale  Power  Co.  for  the  construction  of  an  electric-power 
plant  at  Whitehall,  to  cost  from  $15,000  to  $20,000.  Frank  H, 
Speese  is  Engr-in-Charge. 

Lenlstonn,  III. — Plans  are  being  considered  by  the  Lewis- 
town  Electric  Co.  for  the  installation  of  additional  equipment 
in  its  power  plant.     C.  W.  King  is  Gen.  Mgr. 

Sterling,  III — The  installation  of  an  ornamental  street- 
lighting  system  in  Sterling  and  Rock  Falls,  is  being  con- 
sidered  by  a  joint  committee   from   both   cities. 

Hollandale.  Wis — Herman  Azzaline,  Sr.,  has  prepared  plans 
for   the    Installatiun   of   an    electric-light   plant   in   Hollandale. 
Sufirrior,  Wis. — See   item   under  Buildings. 

Ilc'mnnt,  loM-a — The  construction  of  an  electric-light  plant 
at   Belmont   is   being   considered   by   W.   T.   McVasky   &  Co. 

Holstein,  lona — The  construction  of  an  electric-light  plant 
at  Holstein  is  contemplated  by  the  Holstein  Service  Co.  W. 
F.  Hutton   is  Secy. 

Maxwell,  lona — Plans  are  being  considered  bv  W.  A.  Cur- 
tis, for  the  construction  of  an  electric-light  plant  at  Maxwell. 

MediaiiollH,  Iowa — The  Mediapolis  Electric  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric-light 
plant   at   Mediapolis. 

Ilussell,  Io«a — At  a  recent  election  it  was  voted  to  Install 
a    municipal    electric-Ught    plant. 

+SI0UX  City,  Iowa — (Omcial) — The  contract  for  placing 
concrete  piles  for  the  foundation  of  a  power  plant  at  Sioux 
City,  for  Armour  &  Co.  has  been  awarded  to  the  RAYMOND 
CONfKKTE    PILE   CO.,    140   Cedar  St.,   New   York,   N.    Y. 

Dululh.   Minn.— See   Item  under   Buildings, 

S«.  Pniil,  Minn. —  .According  to  press  reports,  the  St.  Paul 
Gas  Co.  is  preparing  plans  for  the  construction  of  a  new 
gas  plant   to  cost  $1,500,000.      Paul   Doty  is  Gen.   Mgr. 

Warrond.  Minn. — At  a  recent  election  bonds  for  $30,000 
were  voted  for  the  construction  of  an  electric-light  plant  and 
water  system. 


Jul 
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Arcnillii,  Kiin. —  I'.ids  will  Hon  be  reoplvid  by  the  city  for 
the  coiistiuillim  of  ii  iiniiiklpal  L'k-ctrlc-llKht  plant.  Estl- 
mateii  cost,  $sr>()ii.  li.  T.  Aichcr  &  Co.,  New  Kngland  Hldj;;.. 
Kansas  City,   .Mo.,   arc   Consult.   Knf^rs. 

Chniiuto.  Kiin. — An  expenditure  ot  $12,000  Is  planned  for 
the  improvement  of  the  municipal  electrlc-llght  plant.  J.  N. 
Johnson   Is  Coinr.   of   Tub.    Utilities. 

IIerlnK<un.  Knn. — The  proposition  to  issue  bonds  for  $50,- 
000  for  the  construction  of  an  electric-llnht  plant  and  watcr- 
worlts  system  at  llerlnKlon  Is  uniiei-  eonskleratlon.  Plans 
arc  behiK  prepared  by  the  Bcnham  EnKlnecrinK  Co.,  Okla- 
homa   City,    Okla. 

Jvtmore,  Knn. — The  citizens  of  Jetmore  are  considering 
the  proposition  to  Issue  $10,000  of  bonds  for  the  construction 
of  an   electric-llKht    plant   and   wati'r   system.      Noted    Mar.    27. 

'Wnutomn,  Kun, — Charles  T.  Dahlke  has  been  granted  a 
franchise  to  install  and  operate  an  electric-light  system  In 
Wautoma.  A  transmission  line  will  be  erected  from  Nesh- 
kora,  about  nine  miles, 

'  Nortb    I'lntto.   :v«-l> The    city   Is   considering   plans    tor   the 

installation  of  an  ornamental  street-lighting  system.  Charles 
McNamara  is  City  Engr. 

Hudmin,  S.  D The  Hudson  Electric  Co.  Is  preparing  plans 

for  the  construction  of  an  electric-light  plant  at  Hudson.  J. 
D.   Bradley,  Hudson,   is  Pres. 

Kenmnrt',   N.    U (Official) — The    Kenmare   Light    &   Power 

Co.  will  soon  receive  bids  tor  the  Installation  of  an  orna- 
mental street-lighting  system.  P.  M.  Cole  is  interested. 
Noted  Jlay  29. 

Mayville,  N.  D. — Bids  will  be  received  by  C.  O.  Vangen, 
City  Audr.,  until  10  a.m.,  June  IS,  for  the  construction  of  an 
electric-light  plant.  Plans  and  specifications  are  on  file  at 
the  office  of  the  Claussen  Engineering  Co.,  Commercial  Bldg., 
St.  Paul,  Jlinn. 

I'ortujtevllle,  Mo. — The  Portageville  Mfg.  Co.  contemplates 
the  construction  of  an  electric-light  plant  in  connection  with 
its   establishment. 

Morrlllton,  Ark. — Plans  are  being  considered  by  the  Mor- 
rillton  Light  &  Power  Co.  for  the  reconstruction  of  its  power 
plant,  which  was  recently  destroyed  by  fire.  William  L. 
Moose  is  Pres. 

tinlveaton,  Tex. — Bids  will  be  received  by  John  D.  Kelley, 
City  Clk.,  until  June  12,  for  furnishing  material  for  the 
proposed    ornamental    street-lighting    system. 

Fort  Worth.  Tex. — The  Port  Worth  Power  &  Light  Co.  will 
double  the  capacity  of  its  electric-light  and  power  plant  here. 
Included  in  the  equipment  to  be  installed  are  eight  new  boil- 
ers  with   a   total   of   4000    hp. 

Frnnklln,  Tex. — The  city  contemplates  purchasing  the 
power  and  water  plants  of  the  Franklin  Water  &  Light  Co. 
It  is  understood  that  improvements  will  be  made  to  the 
property  if  the  deal  is  consummated. 

Newkirk,  Ukla. — Plans  are  being  considered  for  the  in- 
stallation of  an  ornamental  street-lighting  system.  J.  H. 
Fox  is  Supt. 

Vnlltant.  Okln. — An  election  will  soon  be  held  at  which  the 
proposition  to  issue  $51,000  of  bonds  for  the  construction  of 
an  electric-light  plant  and  water  system,  will  be  submitted 
to  the  voters.  E.  W.  Gantt,  Sam  Houston  Life  Bldg.,  Dallas, 
Tex.,  is  Consult.  Engr. 

Clayton,  N.  M. — Plans  are  being  considered  for  the  install- 
ation of  a  new  street-lighting  system.  E.  E.  Kirtley  is  Supt. 
of  the    electric-light   plant. 

.Vnbton,  Idaho — Plans  are  being  considered  by  the  Ashton 
&  St.  Anthony  Power  Co.,  Ltd.,  for  the  construction  of  an 
electric-light  plant  near  Ashton.  Estimated  cost,  $200,000. 
N.   N.   Holm   is   Pres. 

Salt  Lnke  City,  I  tah — W.  Lackner  has  made  application  for 
permission  to  utilize  Cleve  Creek  for  generating  electric 
power.  If  his  application  is  approved,  he  will  erect  a  power 
house  at  the  mouth  of  Cleve  Creek  Canon  and  construct  a 
conduit  5000  ft.  long,  with  a  450-ft.  head  to  convey  the  waters 
of  the   stream   to   it. 

FloKiitafl'.  Arlx The  Flagstaff  Electric  Light  Co.  is  plan- 
ning the  construction  of  a  new  power  plant  in  Flagstaff.  G. 
T.  Herrington  is  Gen.   Mgr. 

Batonvllle*  AVash. — Preliminary  arrangements  are  being 
made  for  the  construction  of  a  municipal  electric-light  plant 
at  Eatonville.  Plans  have  been  prepared  by  Evans  &  Dick- 
son, Tacoma.     Noted  May  22. 

HollUter,  Calif. — Elmer  Sherman,  Mgr.  of  the  Coast  Coun- 
ties, Gas  &  Electric  Co.  is  considering  the  extension  of  the 
company's  power  line  from  the  present  limits  on  the  Tresto 
Pinos  Road  to  the  Macomber  ranch  near  Paicines. 

Jaokaon,  Calif. — The  installaion  of  a  street-lighting  system 
in    Jackson    is    under   consideration. 

+Pa8adena,  Calif. — The  contract  for  the  installation  of  an 
ornamental  lighting  system  on  Los  Robles  Ave,  has  been 
awarded  to  B.   F.  KIERULFF,  JR.,   Los  Angeles,  at   $22,130. 

Hull,  Que. — The  Hull  Power  Co.  will  expend  $1,250,000  for 
the  construction  of  a  new  power  house  and  equipment. 

'Windsor  MIIIn,  Que. — The  Canada  Paper  Co.  has  purchased 
a  site  on  the  St.  Francis  River  and  will  erect  a  $300,000  power 
dam  and   plant  for   supplying    its   mills. 

BRIDGRS 

AuKUSta,  Maine — Press  reports  state  that  the  iNIaine  Cen- 
tral R.R.  contemplates  the  erection  of  a  steel  bridge  over  the 
Kennebec  River  at  Augusta.  The  estimated  cost  is  $350,000. 
T.  L.   Dunn,   Portland,   is  Ch.   Engr. 

Falmouth,  Maine — Bids  will  be  received  until  2  p.m..  June 
14.  by  the  Board  of  Selectmen,  for  the  construction  of  a  re- 
infor'ced-concrete  arch  bridge  of  the  open-spandrel  type.  It 
will    have    a   span    of   160    ft. 

Harpswell.  Maine — Bids  will  be  received  until  2  p.m.,  June 
18.  by  the  Board  of  Selectmen,  for  the  construction  of  the  sub- 
structure and  the  superstructure  for  a  bridge  between  Orris 
Island  and  Bailey's  Island.  George  B.  Merrill,  Portland,  is 
Engr.-in-charge. 


lOaNt    JalTrey,    .\.   II. — The    citizens    have    voted    to    build    10 
new    bridges.     Four  of   these   will   be  of  concrete  and   four  of 

graniti- 


lioHlon,   MnNH, — The   Mayor   has   Instructed   the   Department 

of  I>ul>Hc  Works  to  advertise  for  bids  for  the  construction  ot 
a  t.  niiinraiy  drawbridge  to  replace  the  pres.nt  Chelsea  south 
lirldge,  after  ibe  deparlmiiil  had  Infoinied  the  .Mayor  that  the 
Chelsea  north  bridge  was  practically  completed.  It  1«  estl- 
mateil  thai  Ihi-  n4W  structure  will  cost  In  the  vicinity  of 
$'.H), 0(111.      I,.   K.    Itourke   Is  Comr.    Pub.    Wks. 

+  Varmouth,  MntiM. —  (Official) — The  Commissioners  of  Barn. 
stable  County  at  Barnstable,  have  awarded  a  contract  to  the 
TAYLOR  &  CROSBY  CO.,  CentervlUe,  at  $10,8S»,  for  the  con- 
struction of  a  riinforced-concrete  girder  bridge,  between 
Yarmouth  and  Dennis.  Bids  were  received  May  11.  F.  C 
Wales,    Tremont    Bldg.,    Boston,    is    Engr.      Noted   May    1. 

+(>ranvlllr,  M.  Y. — The  Town  Council  has  awarded  a  con- 
tract to  CLARK  &.  WELLS,  Hudson  Falls,  at  $5943,  for  the 
construction   of  a  concrete   arch   bridge  at   Mjiln   St. 

Herkimer,  IV.  Y. — The  Town  Board  is  considering  the  erec- 
tion of  a  bridge  over  West  Canada  Creek.     The  estimated  coat 

is  $65,000. 

Jay,  N.  Y. — The  citizens  at  a  special  election  held  recently, 
voted  to  issue  bonds  for  $7000  for  the  construction  of  a  bridge 
over  the  Ausable  River  and  to  rebuild  a  bridge  between  Jay 
and   upper   Ja.v. 

+.\ew  York,  N.  Y. —  (Offlelal) — The  Department  of  Bridges, 
Municipal  Bldg..  has  awarded  a  contract  to  the  NORTHEAST- 
ERN CONSTRUCTION  CO.,  225  Fifth  Ave.,  at  $596,000,  for  the 
improvement  of  the  Brooklyn  plaza  of  the  Manhattan  bridge. 
Bids  were  received  May  22.  Arthur  J.  (J'Keefe  Is  Comr. 
Noted  May  29. 

Rochester,  N.  Y. — The  following  bids  were  received  May 
26  by  the  Board  of  Supervisors  of  Monroe  County,  for  the 
construction  of  the  Ballantyne  Bridge  over  the  Genesee  River; 
Lupter  &  Cormick,  $42,435;  Seneca  Engineering  Co.,  $45,000; 
Barrally  &  Ingersoll,  $40,000;  Frank  M.  Skene,  $46,700;  Owego 
Bridge  Co.,  $47,600.  It  will  be  a  steel  truss  bridge,  with  a 
concrete   floor,   and  a   span   of  216    ft.      Noted   May    15. 

+  lial(lm(ire,  Md. — The  Board  of  Awards  has  awarded  a 
contrait  to  til.'  STKW.MIT-JONES  CO.,  Rock  Hill,  S.  C,  and 
the  CL.Vll'.iiUXK-.loHNSToN  CO.,  Calvert  Bldg.,  Baltimore,  at 
their  joint  bid  of  $19o,6<i.3,  for  the  construction  of  the  Falls- 
wav  Viaduct  above  the  foundation  level.  Bids  were  received 
May  21.  Calvin  W.  Hendricks,  904  American  Bldg.,  Is  Engr.- 
in-Charge.      Noted    May   29. 

KInK  William,  Va. —  (Official) — Bids  will  be  received  until 
noon.  June  23,  by  the  Board  of  County  Supervisors,  for  the 
consti'uction  of  a  concrete  and  steel  bridge,  over  the  Pa- 
munkev  River,  between  Hanover  and  King  William.  It  will 
have  three  spans,  one  119  ft.  one  37  ft.  and  one  29  ft.  The 
Childrey-Sunday   Co.,    Richmond,    are    Engrs.-ln-charge. 

Tazeivell,  Va. —  (Official) — Bids  will  be  received  until  noon, 
June  20,  by  the  Board  of  County  Supervisors,  for  the  con- 
struction of  a  steel  and  concrete  bridge  over  the  Church 
River,  near  Richlands.  There  will  be  two  spans,  one  119  ft. 
long  and  the  other  37  ft.  long.  The  Childrey-Sunday  Co.. 
Richmond,   are   Engrs.-in-charge. 

Yorktonn,  Va. —  (Official) — Bids  will  be  received  until  noon, 
June  19,  by  the  Board  of  County  Supervisors,  for  the  construc- 
tion of  two  concrete  and  steel  bridges.  One  will  be  built  over 
Harrod's  Hill  Creek  and  one  over  Smith  Creek.  The  Childrey- 
Sunday  Co.,    Richmond,   are    Engrs.-in-Charge. 

+L,en'laburK.  W.  Va.— (Official) — The  County  Court  has 
awarded  a  contract  to  the  LUTEN  BRIDGE  CO.,  York,  Penn., 
at  $4844,  for  the  construction  of  a  bridge  across  Second  Creek 
at  the  (ilarence  Dickson  Ford.  It  will  have  two  60-ft.  rein- 
forced-concrete  archs.  Bids  were  received  on  June  3.  John 
E.   Douglas  is  County  Rd.  Engr.     Noted   May  8. 

Leiinnon,  Tenn. — Bids  will  be  received  until  July  7,  by 
Walter  H.  Drane,  City  Engr.,  for  the  construction  of  a  rein- 
forced-concrete  girder  bridge  across  Town  Creek  on  West 
Main  St.  The  structure  will  have  two  spans  and  will  be  65 
ft.    wide. 

•fMemphlH,  Tenn (Official) — The  UNION  BRIDGE  &  IRON 

CO.,  Sharp  Bldg.,  Kansas  City,  Mo.,  has  been  awarded  the 
contract  by  the  Chicago,  Rock  Island  ,&  Pacific  Ry.,  for  the 
construction  of  the  substructure  of  a  bridge  over  the  Mis- 
sissippi River  at  Memphis.  The  work  consists  of  sinking  five 
pneumatic  piers,  several  smaller  piers  for  the  approaches, 
and  all  shore  protection.  The  cost  of  the  substructure  will 
be  about  $1,250,000.  The  finished  bridge  will  be  about  6000 
ft.  long,  and  is  located  200  ft.  above  the  Frisco  R.R.  Bridge 
at  Memphis.  The  estimated  cost  of  the  entire  structure  is 
$4,000,000.  Ralph  Modjeski,  Chicago,  111.,  is  Engr.-in-charge. 
Noted  Aug.  29. 

Burnslde,  Ky. — The  Burnside  Bridge  Co.  will  erect  a  steel 
drawbridge  over  the  south  fork  of  the  Cumberland  River  at 
Burnside,  as  soon  as  plans  are  approved  by  the  War  De- 
partment. 

.\kron,  Ohiti — Bids  will  be  received  until  noon,  June  27,  by 
the  Board  of  Commissioners  of  Summit  County,  for  the  con- 
struction of  the  following:  Two  reinforced-concrete  arch 
bridges  over  the  Little  Cuyahoga  River,  on  East  North  St., 
in  ,\kron:  the  substructure  for  the  Hopkins  bridge  over  Yel- 
low Creek,  west  of  Ghent:  the  substructure  of  the  bridge 
across  the  channel  in  Coventry  Township.  C.  L.  Bown  is 
County  Clk. 

+.\shland,  Ohio — (Official)— The  Director  of  Public  Service 
has  awarded  a  contract  to  SEYMOUR  SCOTT.  Ashland,  at 
$4855.  for  the  construction  of  the  concrete  abutments  for  the 
Holbrook  St.  bridge.  Bids  were  received  June  5.  Fred 
Edwards   is   Dir.      Noted  May   22. 

Elyria,  Ohio — (Official) — Bids  will  be  received  until  1  p.m., 
June  30.  bv  the  Board  of  Commissioners  of  Lorain  County,  for 
the  construction  of  the  following  bridges:  Freeman  Bridge, 
estimated  cost  $5909  for  the  superstructure,  $11,950  for  s'one 
and  $9737  for  concrete;  West  View  bridge,  $52^6.  T.  L.  Gib- 
son is  County  Engr, 
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Mansfield,  Ohio — Bids  will  be  received  until  noon,  June  30, 
by  the  Board  of  Commissioners  of  Richland  county.  lor  tne 
construction  of  the  following  bridges:  Lexington  bridge  sub- 
structure. Troy  Township:  Newville  bridge  substi  uctui  e, 
Worthington  Township:  Newville  bridge  superstructure, 
Worthington  Township;  Alexander  bridge  substructure,  Mon- 
roe Township:  Alexander  bridge  superstructure  Monroe 
Township:  Darling  bridge  substructure,  Monroe  Townsljip. 
Darling  bridge  superstructure,  Monroe  Township:  t-uuer 
bridge  superstructure,  Monroe  Township:  Ice  House  bridge 
substructure,  Monroe  Township;  Beemiller  bridge  superstruc- 
ture erection  and   repair,   Worthington   Township. 

Mt.  Vernon,  Ohio — The  Commissioners  of  Knox  County 
have  decided  to  build  eight  bridges  in  the  county,  to  replace 
those  washed  away  by  the  March  floods.  It  will  be  necessaiy 
to    issue    bonds   to    the    amount   of    $200,000. 

Warren.  Ohio — The  Board  of  Commissioners  of  Trumbull 
Countv  has  decided  to  erect  a  bridge  over  the  Mahoning 
River  "at  Hartford,  Warren  Township.  W.  R.  Harrington  is 
County  Clk. 

+  YounK!iton'n.  Ohio— The  Board  of  County  Commissioners 
has  awarded  a  contract  to  the  WYMER-HARRIS  CONSTRUC- 
TION CO..  Toungstown.  at  $6480,  for  the  construction  ot  a 
steel  bridge,  ISO  ft.  long,  on  the  South  Center  Road  in 
Toungstown   Township.      I.    M.   Hogg    is   County    Audi.      Noted 

^Bids  will  be  received  until  11  a.m..  June  25,  by  the  Board 
of  County  Commissioners,  for  the  construction  of  a  remtoicea- 
concrete  bridg-  on  the  town-line  road,  between  -J  oungstow  n 
and  Cortsville  Townships.     I.  M.  Hogg  is  County  .^  udr. 

WabaHh.  Ind.— (Official)— No  bids  were  received  June  t; 
by  the  Board  of  Commissioners  of  Wabash  County,  toi  tne 
construction  ot  a  three-span  reinforced  concrete  bridge  over 
the  Mississinewa  River  near  Somerset,  as  contractors  were 
unable  to  undertake  the  construction  under  the  appropriation. 
The  Board  will  probably  later  on  increase  the  appropriation 
and  the  work  will  be  readvertised.  The  structure  will  have 
a  center  span  of  105  ft.  and  two  end  spans  of  100  ft.  each. 
A.  W.  Grosvenor,  Bank  Block,  Fort  Wayne,  is  Engr.-in- 
charge.     Noted  May  29. 

Chieaeo,  111. — Bids  will   be  received   soon   by  the  city  for  a 
temporary     rolling    drawbridge     over     the     Chicago     River     at 
Madison   St.,   as  a  preliminary   to   the   construction   of 
permanent    bridge.      It    will    have    a    70-ft. 


Hammond    is 


new 

,.c.„...„eM.    ^..v.B^.      ..    .....    ..«.^     ..     steel    truss    span, 

with  its  rear  end  mounted  on  car-tracks  running  on  a  trestle, 
the  bridge  having  a  longitudinal  movement  in  a  horizontal 
line.  The  approaches  will  be  pile  trestles.  The  temporary 
bridge  will  be  for  foot  traffic  only.  A.  J. 
Engr.   ot   Bridges  and   Harbor.      Noted   Apr.    24. 

Ottawa.  lii. —  (Official) — Bids  will  be  received  until  1  p.m., 
June  18,  bv  the  Board  of  County  Commissioners,  for  the 
construction  of  a  reinforced  concrete  bridge  in  Serena  Town- 
ship. It  will  be  of  steel  and  concrete  and  will  have  two 
clear  spans  of  50   ft.   each. 

Ottawa,  111. —  (Offlcial)^Bids  will  be  received  until  2  p.m.. 
June  23.  b.v  the  Board  of  County  Commissioners  for  the 
construction  ot  the  Big  Vermillion  Bridge,  in  La  Salle  Town- 
ship. The  structure  will  have  a  steel  channel  span,  224  ft. 
long  and  reinforced  concrete  approaches. 

Merrlmac,  Win. — The  State  Senate,  at  Madison,  has  passed 
a  bill  appropriating  $50,000  for  a  free  wagon  bridge  across 
the    Wisconsin    River,    at    Mcrrimac. 

OiihlioMh,  WIm. — The  Wisconsin  Bridge  &  Iron  Co.,  Mil- 
waukee, has  taken  over  the  contract  for  the  superstructure 
of  the  ne  .V  West  Algoma  St.  bridge.  The  contract  was  ori- 
^nally  awarded  to  the  Joliet  Bridge  &  Iron  Co.,  of  Joliet. 
III.,  but  the  company  asked  to  be  released  after  the  death  ot 
Its  president.  The  r<-quest  was  refused  and  the  National 
Security  Co.,  of  New  York,  who  furnished  the  guarantee,  ar- 
ranged with  the  Wisconsin  company  to  take  over  the  con- 
tract. It  calls  for  an  expenditure  of  $86,440.  The  Wisconsin 
Bridge  and  Iron  Co.  bid  $90,700  at  the  time  bids  were  opened 
for  the  work.     Noted   Feb.   6. 

Hutehlniion,  Kan. — Bids  will  be  received  until  3  p.m..  June 
12.  by  the  Board  of  Cit.v  Commissioners,  for  tlie  construction 
of  a  concrete  bridge  on  First  Ave.  West,  and  ot  a  bridge  on 
Ave.    B  East.     G.   L.  McLane  is  City   Engr. 

rim,  .Mont. —  lOfflclal) — All  bids  received  June  2  by  the 
County  Clerk  of  Cascade  County,  for  the  construction  of  a 
three-span  steel  bridge  over  the  Missouri  River  at  Ulm, 
have  been  rejected.  The  work  will  be  readvertised.  Lee 
Dennis  Is  County  Clk.     Noted  May   15. 

Newport,  Ark. — Bids  will  be  received  until  June  30,  by  the 
Board  ot  lmi)rovements,  for  the  construction  of  a  rclnforced- 
concrete  bridge.  42  ft.  wide  and  200  ft.  long.  W.  J.  Parks, 
Citizens    Bank    Hldg..    Pine    Bluff.   Ark..    Is    Engr.-ln-Charge. 

Montenano.  WaNb. — All  bids  submitted  to  the  Board  of 
County  Commissioners,  for  the  construction  of  bridges  over 
the  Wynooche  and  Black  Rivers  havi'  been  rejected  as  the 
call  for  bids  was  not  in  proper  form.  F.  W.  Moore,  of 
Portland,  Ore.,  has  been  employed  to  prepare  new  plans  on 
which  bids  will  be  received  soon. 

Mt.  Vernon,  Waiib. — The  County  Commissioners  are  con- 
templating the  construction  of  a  steel  bridge  over  the  .Skagit 
River  at  Fir.  A.  I..  Strong,  County  Engr.,  has  been  in- 
structed  to   make   an    Investigation    and    prepare   estimates. 

MeMlnnvllle.  Ore.— The  Board  ot  Commissioners  of  Yam 
Hill  County  have  authorized  the  construction  ot  a  120-ft. 
steel  span  bridgi-  nejoHs  the  Yam  Hill  River,  at  Carlton. 
Jones  A  Flagg.  ronsult.  Engrs..  MeMlnnvllle.  are  preparing 
plans  upon   which   bids  will   be   recelv<d  soon. 

+  Napleii,   rnllf.— Mayberry   &   Parker,    Consult.    Engrs..    Pa- 
cific  Electric    Bldg..   Los   Angeles,    have  awarded   a  contract   to 
the      PUTNAM      STONE      CO.,     Chamber     of    Commerce    BIdg 
Pasadena,   at    $20,621,    for   the   construction    ot   four   reinforced 
concrete    bridges    at    Naples. 

New  Wei>»mlnl»«er,  II.  C — The  city  Is  planning:  to  eon- 
•truct  a  new  r.lnforcerl  concrete  bridge  across  the  Brunette 
River.     The  estimated  cost  Is  $6600. 


W.VTER    SUPPLY — IRRIGATION 

Belfast.  Maine — (Official) — Bids  will  be  received  by  the 
Belfast  Water  Co.  until  June  26.  for  constructing  a  dam  and 
a  water  purification  plant  of  1,000,000  gal.  capacity.  Esti- 
mated cost,  $20,000.  William  Wheeler  and  Robert  Spurr 
Weston,  14  Beacon  St.,    Boston,  are  Assoc.  Engrs. 

if\.eawam.  Mass. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  2  p.m.,  June  24,  for 
furnishing   100   or  more   fire  hydrants.      E.   A.    Kellogg   ;s  Chn. 

•  Bids  will  be  received  by  the  Board  ot  Water  Commis- 
sioners until  2  p.m.,  June  24.  for  furnishing  36,000  lb  de- 
silverized soft  pig  lead  for  calking  water  pipe  under  heavy 
pressure.  James  L.  Tighe,  189  High  St.,  Holyoke,  Mass.,  is 
Consult.   Engr. 

Bilierica.  Mass. — Bids  will  be  received  by  the  Water  Com- 
missioners until  June  18  for  furnishing  and  laying  about 
four  miles  of  6-  and  8-in.  water  mains  with  necessary  valves 
and  hydrants.  Sydney  A.  Bull  is  Chn.  E.  Worthington  is 
Engr. 

■^Chester.  Mass. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  2  p.m..  June  27.  tor 
furnishing  and  laying  4000  ft.  of  6-in.  and  11,500  ft.  of  4-in. 
c.-i.  water  pipe.  Plans  and  specifications  are  on  file  at  the 
office  of  James  L.  Tighe,  Consult.  Engr.,  189  High  St.,  Holy- 
oke,   Mass. 

Springfield,  Mass. — The  Water  Board  has  placed  an  order 
for  1300  tons  of  24-in.  water  pipe  costing  $28,000  to  be  laid 
in  State  St.  and  Berkshire  Ave.  Cost  of  construction,  about 
$40,000.  It  was  also  voted  to  install  12-in.  extension  in 
Orange  and  Ormonds  Sts.  and  St.  James  and  Commonwealth 
Aves.      F.  H.   Clark  is   Supt.   of  Engineering. 

•  Hartford,  Conn. —  (Official) — Bids  tor  constructing  the 
Nepaug  Pipe  Line  will  be  received  by  the  Water  Commis- 
sioners until  June  16.  The  contract  includes:  Furnishing 
and  laying  39.300  ft.  of  44-in.  steel  pipe,  or  42-in.  c.-i.  pipe, 
4000  cu.vd.  rock  excavation,  and  1070  cu.yd.  brick  and  con- 
crete masonry.  F.  D.  Berry  is  Secy,  of  Bd.,  and  Caleb  Mills 
Saville,    Ch.    Engr.      Noted   incorrectly.   May    29. 

Boonville,  N.  Y. — W.  G.  Stone,  Consult.  Engr.,  Mann  Bldg.. 
Utica,  N.  Y.,  is  preparing  plans  tor  enlarging  the  municipal 
water  system  at  Boonville.  George  O.  Bridgeman  is  Supt. 
W.-Wks. 

■fHoneoye  Falls,  N.  Y. — The  contract  to  construct  a  wa- 
ter system  here  has  been  awarded  to  BERT  WARREN, 
Honeoye  Falls.  The  contract  Includes  about  5iA  miles  of 
mains,   a   pumping   station   and   elevated   tank.      Noted   Apr.   24. 

Loekport,  N.  V. — The  Common  Council  has  authorized  the 
Water  Commissioners  to  advertise  for  bids  for  laying  two 
wattrmains  in  Willow  and  other  streets  extending  to  Vine 
St.  and  North  Transit,  Caledonia,  and  Gooding  Sts..  and  to 
the   Cascade    Pulp   Mill. 

Miiltown,  N.  J. — The  Borough  Council  has  decided  to  ar- 
range for  a  special  election  to  vote  on  a  bond  issue  of  $45.- 
000   tor  installing   municipal  water  and  sewer  systems. 

+GreenvHle,  Penn. —  (Official) — The  contract  to  construct 
force  mains  from  the  reservoir  to  the  city  has  been  awarded 
to  I.  R.  FIKE,  JR.,  Uniontown,  Penn.  The  work  is  under 
the  supervision  of  Chester  &  Fleming,  Hydraulic  Engrs., 
Pittsburgh.  Penn.  The  construction  of  a  new  reservoir  will 
be  begun  at  an  early  date. 

Homestead.    Penn. — The    Borough    Council    has    authorized 

the  expenditure  of  .$23,000  for  improving  the  water  system. 
The  water  is  obtained  from  artesian  wells,  and  it  is  pro- 
posed to  put  these  wells  and  the  pumping  machinery  in  bet- 
ter condition.      H.   C.   Trautman  is    Boro.   Engr.      Noted  Apr.   3. 

Plttsbur);h,  Penn. —  (Official) — The  Director  ot  Public 
Works  has  been  authorized  to  advertise  for  bids  for  furnish- 
ing and  installing  a  connection  to  the  60-in.  Montrose  rising 
main  for  the  Aspinwall  pumping  station.  Estimated  cost, 
$14,000. 

+Roarlng  Sprlni?,  Penn (Official) — The  contract  to  con- 
struct a  concrete  reservoir  and  lav  an  8-in.  pipe  line  here 
has  been  awarded  to  the  ST,\NDARD  CONTRACTING  CO.. 
Altoona,  Penn.,  at  $7559.  The  other  bids  were:  Ira  J. 
Reichter,  New  Kensington.  Penn.,  $7962:  C.  R.  Simpson, 
Huntington,  Penn.,  $8331:  A.  Vipond.  $8807;  Foee-el  &  Co.. 
$9171;  H.  R.  Clark  Co.,  $9390.  Bids  were  opened  May  30.  J. 
Luden  Henry,  Hollidaysburg,  Penn.,  is  Consult.  Engr.  Noted 
May  29. 

Clayton,  Del. —  (Official) — Herbert  W.  Hatton.  Consult. 
Engr..  Equitable  Bldg..  Wilmington,  has  completed  plans  for 
water  and  sewer  systems  and  a  sewage  disposal  plant  at 
Clayton.  Estimated  cost,  $20,000.  An  election  will  probably 
soon   be  called  to  vote  on  a  bond  issue. 

Milton.  Del, — (Official)- Bids  will  be  received  by  the  Town 
Council  until  S  p.m.,  June  18,  tor  constructing  a  water 
system,  the  supply  to  be  obtained  from  two  artesian  wells. 
The  contract  includes:  Two  triplex  pumps,  two  gasoline  en- 
gines, 100.000-gal.  water  tower,  2300  ft.  ot  2-in.  g.-i.  pipe,  8500 
ft.  of  4-ln.,  5900  ft.  of  6-in.,  1200  ft.  of  S-in.  c.-i.  pipe,  pumping 
station  and  two  wells.  Plans  were  prepared  bv  Charles  E. 
Collins  Consult.  Engr.,  Drexel  Bldg.,  Philadelphia.  Noted 
May   15. 

•  Baltimore.  Md — (Official)- Bids  will  be  received  bv  the 
Board  of  Awards  until  11  a.m..  June  18,  for  Water  Contracts 
No  12.  No.  13  and  No.  14.  Plans  and  specifications  mav  be 
obtained  at  the  office  of  Ezra  B.  Whitman.  Water  Engr. 
James  H.  Preston  Is  Pres.,  Bd.  of  Awards.  For  particulars, 
see  advertisements   in   this  issue. 

•+nBltlmore,  Md.— (Official)— Bids  for  Contract  11,  filters, 
basin  and  grading,  were  received  by  the  Board  of  Awards, 
i""A'.,'''  "^^  follows:  STEWART-JONIO.S  CO.  and  CLAI- 
BORNE-JOHNSTON &  CO.,  Calvert  Bldg,,  $396,89(1;  (awarded 
S^'.^\  '''S'.L^,''.'"T.  •1Jl?'y'  *  """«  Co..  Ill  Hanover  St.,  Baltl- 
moie,  $405,014;  C.  W,  Lane  &  Co..  Inc.,  Atlanta,  Ga.,  and  Lane 
?n9  n.^".-  Ral'lmore,  $419,392;  Klkan-Tuft  Construction  Co.. 
702  East  Lexington  .St..  $410,482;  Albert  IT.  Prange,  1250 
CI..,?'''/,*''.  '^[.''"'>.  Haplds.  Mich.,  $426,835;  Hassan  Paving 
Co..    390    Main    St..    Worcester,    Mass.,     $438,946;    Nkola    Build- 
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uig  Co.,  Pittsbui'Sh,  Penn.,  $4fiO,in;  Oscar  Daniels  Co..  VVool- 
woith  BldK..  Niw  York.  $499,435:  K.-y-stonc  Stiite  Construc- 
tion Co..  I'l-nnsylvanlu  Bliis.,  Philadelphia,  $507,252;  Ryan  & 
Hoilly.  Union  Trust  Bldt;-.,  Ualtlinor.-,  $531,141.  Ezra  B. 
Whitman    is    Water    Engr.      Noted    May    15. 

Kim  City,  N.  C. — Bonds  for  $10,000  have  been  voted  and 
are  now  on  sale  tor  improvements  to  the  water  and  sewer 
systems.     Clarence  Winsted  is  Clk..  Bd.  of  Aldermen. 

A(;olilHlioro,  N.  C. —  (Official) — Bids  will  be  received  by  the 
Mayor  and  Board  of  Aldermen  until  3  p.m.,  July  1,  for  con- 
struitinsr  a  pumping  station  and  filter  plant.  The  contract 
involves  the  construction  of  a  brick  pumping  and  filter 
.building,  with  1.500.000-sal.  mechanical  filter,  resetting  old 
pumps,  and  laying  about  6000  ft.  of  12-in.  force  main.  Plans 
and  specifications  are  on  file  at  the  office  of  the  Mayor,  and 
at  the  office  of  Gilbert  C.  White,  Consult,  Engr..  Charlotte, 
N.  C.     Noted  May  S. 

KaleiKh,  X.  C — The  city  plans  to  make  several  improve- 
ments to  the  water  system  recently  purchased  from  the 
Wake  Water  Co.  The  improvements  include:  Impounding 
reservoir  on  the  land  of  the  Central  Hospital,  capacity  200,- 
000,000  gal.,  $20,000:  duplicate  gravity  intake  pipe,  $7500; 
16-in.  force  main  from  the  pumping  station  to  the  city,  $20,- 
000;  new  3.500,000-Bal.  pump  and  repairs  to  the  old  pump. 
$12,500:  new  boiler  and  stack  at  pumping  station,  $2650. 
Noted    May   29. 

Rucky  Mount,  N.  C. — The  city  contemplates  an  expendi- 
ture of  $135,000  for  improvements  to  the  water  and  sewer 
systems  and  the  electric-light  plant,  and  for  paving  several 
streets.      W.    L.   Parrott   is  Mayor. 

LancaHter.  S.  C. — Tentative  plans  are  being  considered  for 
improvements  and  extensions  to  the  water  system,  estimated 
to  cost  $12,000.  An  election  will  probably  soon  be  called  to 
vote   on  a   bond  issue. 

.Vlliany,  <;a. — An  election  has  been  called  for  July  24  to 
vote  on  a  bond  issue  of  $12,000  for  extending  the  water 
system  H.  A.  Tarver  is  Mayor,  and  R.  J.  Edgerly,  City  Engr. 
Noted   Apr.    24. 

Pasxaerllle,  Fla. — Bonds  for  $5000  have  been  voted  for  the 
installation   of  a  water  system  here.     Noted  May  15. 

Sanford.  Fla. — The  Sanford  Waterworks  Co.  is  prepar- 
ing to  make  improvements  to  its  water  plant  here,  which 
will  cost  about  $40,000.  The  supply  is  now  obtained  from  a 
lake  several  miles  from  Sanford,  but  when  the  proposed  im- 
provements are  completed,  the  water  will  be  taken  from 
artesian  sulphur  wells.  A  system  for  aerating  the  sulphur 
water  will  be  installed,  two  pumps  added  to  the  present 
equipment,  and  a  new  standpipe  constructed. 

Bastrop.  La. — Plans  have  been  prepared  for  improving  the 
^\'ater  system  here.  It  is  proposed  to  install  new  pumps  and 
boilers  at  the  pumping  plant,  and  to  build  a  50,000-gal.  tank 
on   an    SO-ft.    tower.      J.    K.    Skipworth    is    Mayor. 

+CorbU«,  Ky. —  (Official) — The  contract  to  construct  a 
municipal  well-water  system  here  has  been  awarded  to  the 
AMERICAN  LIGHT  &  WATER  CO..  Chicago.  111.,  at  $26,794. 
The  other  bids  were:  R.  Jeager.  Rich  Hill.  Mo.,  $27,000: 
Oliver  Bros..  Knoxville.  Tenn..  $30,000.  Plans  for  the  system 
were  prepared  by  the  Southern  States  Engineering  Co..  First 
National  Bank  Bldg..  Chicago.  Thomas  P.  Young  is  City 
Clk.      Bids  were  opened  May  27.     Noted  May   22. 

FlemlnKsbarg,  Ky. — The  Town  Council  contemplates  the 
installation  of  a  water  system.  H.  A.  Hackley  is  Town 
Clk. 

-^+l.exiii^on,  Ky. —  (Official) — The  contract  to  construct  a 
reservoir  dam  for  the  Lexington  Hvdraulic  &  Mfg.  Co.  has 
been  awarded  to  the  MASON  HANGER  CO.,  Lexington,  at 
$49,044.  The  other  bids  were:  Central  Construction  Co., 
Lexington.  $54,157:  J.  H.  Cahill  Co..  Louisville,  $56,448:  Corey 
Reed  Co.,  Lexington.  $58,787.  Bids  were  opened  June  2. 
Noted  Mcy   22. 

•  Akron.  Ohio — (Official)  —  Bids  will  be  received  by  R.  M. 
Fillmore,  Dir.  Pub.  Ser..  until  noon.  June  24,  for  construct- 
ing a  48-in.  steel  pipe  line  from  the  proposed  Cuyahoga  River 
dam  to  the  proposed  purification  plant  near  Earlville.  Alter- 
nate bids  will  be  received  on  4S-in.  lock-bar  steel  pipe,  and 
51-in.  riveted  steel  pipe.  The  distance  is  2240  ft.  F.  A. 
Barbour,    Boston,    Mass.,    is    Consult.    Engr.      Noted   May    29. 

Cincinnati.  Ohio — (OflBcial) — The  bids  received  May  30.  for 
relining  the  Eden  Park  Reservoir,  have  been  rejected.  New 
bids  will  probably  be  asked  the  latter  part  of  the  month. 
B.    L.    Baldwin    is   Gen.    Supt..    Dept.    Pub.    Ser.      Noted    Mav    22. 

Bids  will  be  received  by  V.  T.  Price.  Dir.  Pub.  Ser..  until 
noon.  June  19.  for  relining  the  west  basin  of  the  Eden  Park 
Reservoir.      Estimated    cost.    $120,000. 

+The  Board  of  Public  Service  has  awarded  the  contract 
for  the  7,000, 000-gal.  pump  for  the  Western  Hill  Pumping 
Station  to  the  HOLLT  MFG.  CO..  at  $72,771.  The  other  bid- 
ders were:  Bethlehem  Steel  Co..  $97,750:  W.  Todd  Co..  $76.- 
160:  Allis-Chalmers  Mfg.  Co..  $86,350.  Bids  were  opened  June 
4.     Noted  May  29. 

Eoclld,  Ohio — Bids  will  be  received  by  F.  H.  Shoaff.  Vil- 
lage Clk..  until  June  30.  for  laying  10-in.  watermains  in 
Chardon    Road,    Perry    St..    Superior    and    Roseland    Aves. 

+r;ran<1lle.  Ohio — The  contract  to  construct  a  water  sys- 
tem here  has  been  awarded  to  LEE  &  McGAW.  Granville,  at 
approximately    $5000. 

Palnesville.  Ohio — (Official) — Bids  will  be  received  by  S.  A. 
Haskell.  Dir.  Pub.  Ser..  until  noon.  June  21.  for  constructing 
a  water-works  intake  and  crib,  which  is  Contract  1  of  the 
proposed  improvements.  The  contract  involves  the  con- 
struction of  a  wooden  ballasted  crib  to  be  located  about  1500 
ft.  from  the  shore  of  Lake  Erie,  and  furnishing  and  lay- 
ing a  24-in.  steel  or  c.-i.  pipe  from  the  well  on  shore  to  the 
crib.  Plans  and  specifications  are  on  file  at  the  offlce  of  the 
Director  of  Public  Service,  and  at  the  office  of  R.  Winthrop 
Pratt.  Hippodrome  Bldg..  Cleveland.  Consult.  Engr.  Noted 
May  S. 

+  Sprins;fielil.  Ohio — A  contract  to  furnish  an  engine  for 
the  pumping  station  has  been  awarded  by  the  Board  of  Con- 
trol, to  the  L.\IDLAW-DUNN-GORDON  CO..  Cincinnati,  at 
$5495. 


Went  Park,  Ohio — ((Jfflclal)  —  Bids  will  be  received  by  Fred 
Feuchter,  Clk..  Bd.  of  Trustees  until  noon.  June  21.  for  lay- 
ing water-mains  in  Belmont  .St.,  IClmwood  St.  and  a  part  of 
Trlskett  Road,  according  to  plans  on  file  at  the  offlce  of  the 
William  H.  Evers  Engineering  Co..  The  Arcade.  Cleveland. 
Ohio. 

I'ortlanil,  Ind. — O.  O.  Clayton.  City  Engr..  Is  preparing 
plans  for  laying  4-ln.  watermains  In  various  streets.  Esti- 
mated cost.   $5000. 

.Ahmrrk,  Mlvh. — The  Village  Council  contemplates  the  In- 
stallation of  a  water  system,  estimated  to  cost  $9000.  The 
supply  will  be  obtained  from  a  spring  on  the  property  of 
the  Ahmeek   Mining  Co. 

.Miles,  .Mii-h. —  (Olficial) — Bids  will  be  received  by  the 
Board  of  Public  Works  until  8  p.m..  June  18.  for  laying 
watermains.  according  to  plans  and  specifications  on  file  at 
the    office    of    liarron     Wetherby,    City    Clk. 

Olivet,  Mich. — Plans  have  been  prepared  and  submitted  to 
the  Village  Council,  for  a  water  system,  estimated  to  cost 
$14,000.  An  election  will  probably  soon  be  called  to  vote  on  » 
bond   issue. 

+St.  LouIh,  Micb, — The  contract  to  construct  a  water  sys- 
tem here  has  been  awarded  to  the  TR.WERSE  CITY  IRON 
WORKS,  Traverse  City,  Mich.,  at  $6000.  Plans  were  pre- 
pared by  Smith  &  Boulay.  Consult,  Engrs.,  The  Nasby,  Toledo, 
Ohio.      Noted   May   S. 

Saline,  Mich. —  (Official) — Bids  will  be  received  bv  Homer 
Pish,  Village  Clk..  until  6  p.m..  June  18,  for  constructing  a 
water  system.  Estimated  cost.  $30,000.  Plans  were  pre- 
pared by  the  W.  J.  Sherman  Co.,  The  Nasby,  Toledo,  Ohio. 
Noted    June    5. 

ElKln.  III. —  (Official) — Bids  will  be  received  by  William 
P.  Sylla,  City  Clk..  until  2  p.m..  June  14.  for  constructing  a 
steel  tower  and  tank  of  500.000  gal.  capacity,  with  ap- 
purtenances, on  the  west  side  of  the  Pox  River.  Specifica- 
tions  are    on    file   at    the    offlce    of    the    City    Clerk. 

East  St.  Louis,  III. — The  City  Water  Co.  will  make  improve- 
ments to  its  water  system,  estimated  to  cost  $1,000,000.  The 
enlargement  of  the  plant  will  allow  the  companv  to  supply 
Granite  City,  Venice  and  iladison.  III.  These  towns  were 
previously  supplied  by  a  plant  at  Granite  City.  Charles  M. 
Horner  is  Supt. 

Lustant,     III. — Edward     Byrne,     Consult.     Engr.,     La    Salle, 
has    been    retained    by    the    town    to    prepare    plans    for    a. 
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bably  soon  be  asked  for  con- 
lere,  estimated  to  cost  $16,000. 
.,    is    Consult.    Engr. 


AVaakejjan,  III. —  (Official) — Plans  are  being  prepared  tor 
the  construction  of  a  subintake  into  the  harbor  tor  emergency 
work.  The  pipe  line  will  be  from  600  to  1000  ft.  long,  com- 
posed of  c.-i.  pipe.  Estimated  cost.  $6000.  Bids  will  probably 
soon  be  asked.     M.  J.  Douthitt  is  City  Engr. 

+Cherokee,  Iowa — (Official) — The  contract  to  extend  the 
water  system  here  has  been  awarded  to  the  BLACK  HAWK 
CON.STRUCTION  CO..  Waterloo,  Iowa,  at  $9122.  The  other 
bids  were:  Eraser  &  Danforth,  Duluth.  Minn.,  $9360;  Elkhorn 
Construction  Co.,  $9437;  Swanson  &  Belsworth,  $9341.  Bids 
were  opened  May  22.  William  Shordow  is  City  Clk.  Noted 
May  22. 

Morrison.  lona — The  Des  Moines  Bridge  &  Iron  Co..  Des 
Moines.  Iowa,  has  completed  plans  for  the  construction  of  a 
water  system  here.  The  City  Council  will  probably  soon  ask 
bids  for  construction. 

Mlnneota,  3Iinn. — Bids  will  be  received  by  S.  B.  Erickson. 
Village  Recdr.,  until  June  16,  for  extending  the  water  sys- 
tem. 

Morgan,  Minn. —  (Official) — The  contract  to  construct  a 
water  s.vstem  here  has  been  awarded  to  W.  D.  LOVELL.  Min- 
neapolis, Minn.,  at  approximately  $12,200.  Bids  were  opened 
May   29.      Noted   May   29. 

+Taylor8  Falls,  Minn. —  (Official) — The  contract  to  con- 
struct a  water  system  here  has  been  awarded  to  the 
PASTORET-LAWRENCE  CO..  Duluth.  Minn.,  at  $6588.  The 
bids  received  for  the  construction  of  a  reservoir  have  been 
rejected,  and  the  contract  will  be  readvertised.  W.  H. 
Robinson   is  Village  Clk.     Noted   May   29. 

.\reanla,  Kan — Rollins  &  Westover.  Consult.  Engrs.,  Mid- 
land Bldg.,  Kansas  City  Mo.,  have  prepared  plans  for  a 
water    system   and   electric-light  plant   here.     Estimated   cost. 

$25,000. 

Herlngton,  Kan — (Official) — The  city  will  call  another 
special  election  in  the  near  future  to  vote  bonds  for  water- 
works and  electric-light  extensions,  the  principal  object  being 
to  obtain  a  new  and  reliable  source  of  water  supply.  The 
Benham  Engineering  Co.,  Oklahoma  City.  Oklahoma,  have 
been  retained  as  consulting  engineers  to"  investigate,  make 
examinations,  draw  plans  and  specifications  and  supervise  the 
work  of  construction.  The  probable  cost  will  be  approxi- 
mately $50,000.      Noted  May   S. 

+  Madison.  Kan. —  (Official) — The  contract  to  construct  a 
water  s\'stem  and  electric-light  plant  here  has  been  awarded 
to  the  DES  MOINES  BRIDGE  &  IRON  CO..  Des  Moines.  Iowa, 
at  $30,000.  The  other  bids  were:  Commercial  Construction  Co.. 
Kansas  Citv.  Mo..  $30,535:  T.  C.  Brooks  &  Sons  Co.,  Jackson. 
Alich..  $30,628:  Katz  Construction  Co..  Omaha.  Neb..  $31,392: 
Sherman  Machinery  Co.,  Oklahoma  City.  Okla..  $30,70Q:  A.  J. 
Foster  &  Co..  Joplin.  Mo..  $30,617:  Everett  &  Brent.  Hutchin- 
son. $34,350:  Alamo  Engine  &  Supply  Co..  Omaha,  Neb.,  $31,700. 
Bids  were  opened  by  Chester  E.  Fellay.  City  Clk..  May  29. 
Rollins  &  AVestover,  Midland  Bldg..  Kansas  City,  Mo.,  are 
Consult.    Engrs.      Noted   May   29. 

+  Seott.  Knn The  contract  to  construct  a  water  system  and 

electric-light  plant  here  has  been  awarded  to  the  ALAMO 
ENGINE  &  SUPPLY  CO.,  Omaha,  Neb.,  at  $33,967.  Bids  were 
opened   May  27.     Noted  May   1. 

+Peru,  Neb. —  (Official) — The  contract  to  construct  a  water 
svstem  here  has  been  awarded  to  the  INTER-MOUNTAIN 
BRIDGE   &   CONSTRUCTION   CO.,    Tecumseh,    Neb.,    at   $1S.7S5. 
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The  other  bids  were:  Nebraska  S^°"^*''"«S*s°Afin  ne<=  MoU."s 
$18.S90;  Briggs  &  Co..  Shenandoah,  lo^'^-  518-.9«?- „D^J  Mo^nej 
Bridge  &  Iron  Co..  Des  Momes.  I'i^ia..$l.>.95DTC    Brooks  ^ 


Sons.    Jackson,    Mich.,    $1S,I 
Kansas  City,    Mo..    $22,015. 


Commercial  Construction  Co.. 
Kansas  Cltv.  Mo.,  szz.uio.  Bids  were  opened  May  -9.  C.  t- 
Sturtevant."Holdrese,  Neb.,  is  Consult.  Engr.  Noted  May  29. 
Carter.  S.  D.— (Official)— The  contract  40  ^""f  t^-^.gt^  ^^ 
water  system  here  has 
Minneapolis.^ 

"  Bids    were 


awarded    to    W.     D.    LOVELL, 
„    $9900.      The    other    bids    were: 
Townsend.    Dallas.    S.    D..    $10,685;    W.E.    prr,_  "O  inner, 
$10,450:    Chicago    Bridge    &    Iron    ^\  orks 
opened  May  27.     Noted  May  22. 


$10,250. 


•r^-in  R^diroa    Mnnt The  town  has  voted  to  install  a  wa- 

r^s"4?eSeft?r;,a!?d*tocSst    $17,000.      H.    S.   Green,    Spokane, 
-  Noted  Mar.   13. 

ids  will  be  received  by  the 
e..L=,  until  noon.  June  20  for  con- 
tunnel  an^  screen  chamber^at  tne 

of'  the 


is   Consult.   Engr 

St.    I-oni»    Mo. —  (Official) — ^.^^     .. ...     ~~     -    -  -   „„     f  _   „„„. 

Board    of  Public   Improvements   until    noon.    J""^.,?",-    _  nt  the 

structing  the  intake  tower,  tunnel  and  f.'^'-een  chamber  at  the 

Chain    of    Rocks    pumping    station.      Estimated    cost,    $600,000. 

The  "„."„„",.     „.    ..  „     , ^ ,,.,^ ^    _ 

'         "'    " "  "    '""    etc. 

_      __  01      vne     si.-i"t-ii     1:11,1111^',- •  .^^e^"--^-,      - -- 

Edward  E.  Wal 


he  con  ractrnclfidis  constructing  th^^uP'^-'^tructu le  of  tr 
ntake  tower.  2700  ft.  of  S-ft.  tunnel  through  the  imestor 
iuperstructure  of  the  screen  chamber,  gates  valves,  et 
Sdward  E.  Wall  is  Water  Comr.     Noted  Ma>    ii. 

Pine  Blnir.  .\rk.— An   ordinance   has   been  passed   requiring 
Pine   Bluff   Water  Co.  to  extend   its   water   mains  in   van 
ous  streets.      W.   A.    Lee    is   City   Glk. 

Coleman.  Tex.— The  City  Council  has  under  consideration 
the  construction  of  a  water  storage  reservoir  near  here  to 
augment  the  municipal   water  supply. 


th> 


Denton.  Tex.— The  city  will  install  an  additional  pump  for 
>   water  plant,   which   will  have  a  daily  capacity  of  600,000 


gal. 

Kasle  Pa8«.  Tex.— The  Indio  Cattle  Co,  will  construct  an 
electrU:  irrigation  pumping  plant  "POn  its  P'oP«"-t%o"4|^ 
here.  The  International  Electric  Co.  will  build  a  power- 
transmission  line  from  its  central  station  here  down  the 
valley  of  the  Rio  Grande  to  the  property  of  .the^Indio  Cattle 
Co.  and  supply  power  for  this  and  other  irrigation  pumping 
plants   in   that  section. 

Franklin.   Tex. — See    item    under    Light,    Heat    and    Power. 

HenderKon.    Tex Preparations    are    being    made     for     the 

construction  of  a  municipal  water  plant  and  distributing 
system    here. 

Spnr.  Tex.— This  city  has  issued  $25,000  of  bonds  for  con- 
structing a   water   plant   and   distributing   system. 

Madlll.  Okla. — Tentative  plans  have  been  prepared  for 
improvements  to  the  municipal  water  system.  Estimated 
cost.  $7000. 

Watonea.  Okla. — Bonds  for  $35,000  have  been  voted  for  the 
Installation  of  a  water  system  here,  according  to  plans  pre- 
pared bv  the  Benham  Engineering  Co.,  American  National 
Bank  Bldg..  Oklahoma  City,  Okla.     Noted  May  8. 

Blanche.  Idaho — The  Bay  Lake  &  Reservoir  Co.  was  re- 
centlv  Incorporated  with  a  capital  stock  of  $50,000,  to  build 
and  operate  an  irrigation  system  here.  The  incorporators  are 
M.  Ogge,  E.  Curt,  Ira  Bray,  C.  H.  Ogge  and  G.  Amos,  all  of 
Blanche. 

nrewNter.  Wanh.- The  Directors  of  the  Brewster  Irrigation 
Project  recently  authorized  a  bond  issue  of  $1,250,000  to  be 
used  In  the  construction  of  an  irrigation  system.  A  call  tor 
bids  for  construction   will   be  issued  at   once. 

Klttltan.  Wa«h The  Clark  Estate,  Ellensburg,  Wash.,  will 

Dioe  the  waters  of  Warm  Springs  to  this  city,  a  distance  of 
three  miles.  The  estimated  cost  of  the  work  approximates 
$20,000. 

structing  watermains  in 
he  Board  of  Public  Works, 
K.u.  ^o  »r,  ■„..,....,.  Dickens  &"  RigMmire,  $26,400:  T.  Ryan, 
Lowma'n  Bldg.  $26,322:  Jahn  Construction  Co.,  $27,869:  Krogh 
&  Jessen.  $26,516:  Washington  Construction  Co..  $27,336;  Graff 
Construction   Co.,  $29,106;   Ferguson-Colt  Co.,   $26,478. 

TonpenlMb.  IVanh. — The  Chief  Engineer  of  the  Indian  Ser- 
vlci-  Washington,  D.  C,  has  approved  the  plans  for  the 
SatuH  Irrigation  Project,  which  entails  the  expenditure  of 
$500,000.  The  work  Includes  the  construction  of  a  dam, 
reservoir    and    ditches. 

Amity.  Ore. — Plans  for  the  construction  of  a  240.000-gal. 
water  reservoir  have  been  submitted  to  the  City  Council  for 
approval   and   definite   action. 

-AllurllnKame.  Calif. —  (Official) — Bids  will  be  received  by 
the  Board  of  Trustees  until  8  p.m..  June  30,  for  constructing 
a  distributing  water  system,  according  to  plans  and  speciflca- 
tlons  on  file  at  the  office  of  the  City  Clerk.  The  following 
Dloe  will  be  required:  3700  ft.  of  8-ln.,  27.300  ft  nf  6-ln..  68,800 
ft  of  4-ln.  hell  and  spigot.  Class  B;  35,900  ft.  of  3-in.  and 
64,800  ft.  of  2-ln.  full  weight  galvanized  pipe.  Shipmen, 
Denny  &  Rhame,  Holbrook  Bldg.,  San  Francisco.,  are  Consult. 
Engrs, 

+LoM  .tniceleM.  Calif. —  (Official) — The  contract  to  furnish 
about  5611  tons  of  Class  B  and  Class  C  standard  bell  and 
Hplgot  c-.-l.  watiT  pipe  h^s  been  awarded  to  the  U.  S.  CAST 
IRON  PIPE  &  FOIINDRY  CO.,  Monadnock  Block,  San  Fran- 
clurn  at  $31.52  per  ton,  delivered.  Bids  were  opened  June 
3.     Noted  May  29. 

+Oxnard,  Calif. —  (Official) — Contracts  ic-  constructing  a 
water  system  heri-  havi-  been  awarded  as  follows:  Pipe 
lines  etc.,  to  C.  n.  VINCENT,  Oakland,  C.-Mf.,  at  $66,117; 
pumping  plant,  to  H.  N.  TRACY  CO..  Los  Angeles,  at  $23,700. 
Olmsted  *  Glllelen.  Wright  &  Callender  Bldg.,  Lok  Angeles, 
ore  Consult.    Engrs.     Noted  May  15. 


Seattle.  'Waah. — Bids  for  1 
North  82nd  St..  were  received  b 
Mav   23.   as   follow 


>ianta  Monica,  Calif.- The  City  Engineer  is  preparing 
plans  for  a  municipal  water  distributing  system  estimated  to 
cost    $95,000. 

Kentville.  N.  C— J  Carroll.  Engr,  is  preparing  plans  for 
extending  the  water  system.     Estimated  cost,  $20,000. 


RoHevllle,    C-allf.— The 

$35,000     for     puri'haslng 
Rosevllle    Water    Co. 


city    contemplates   a   bond    Issue    of 
ind     Improving     the     plant     of     the 


+Boston.  Mass. —  (Official) — A  contract  to  construct  sewers, 
,,,,  which  bids  were  received  by  the  Metropolitan  Water  and 
Sewerage  Board  June  6,  has  been  awarded  to  the  NORTHERN 
CONSTRUCTION    CO.,    99    West    Cedar    St.,    Boston.    Mass.,    at 


for 


S104  5'17       The   other   bidders    were:    Lawler    Bros.,    $110,890.    i- 
W      Hili.     $111,792:    Coleman     Bros.,     $113,135:     Simpson     Bros 
$113,856;    James    Doherty,     $11"  "" 
600    ft.    of    54-in 


Nan    Francluro,    Calif. — The    Spring    Valley    Water    Co.    has 
rl<T<-d    Ihf    construction    of   the    CnlaveraB   dam.    which    will 

ut   :,i,i,iii   >:t  noil  000 


The  contract  includes: 
„i,u  It  ^.  «,....  -^wer  in  trench,  3850  ft.  of  4S-in.  sewer  in 
trench  ISO  ft.  in  tunnel,  560  ft.  vitrified  pipe  drains.  60  cu.yd. 
Portland  brick  masonry,  3900  cu.yd.  concrete  masonry  in 
trench  and  ISO  cu  vd.  in  tunnel,  10,000  ft.  Spencer  piles  in 
place      F.  W.  Hodgdon  is  Ch.   Engr.     Noted  May  29. 

+The  contract  to  construct  sewers  in  the  Pinehurst  Dis- 
trict Hvde  Park,  has  been  awarded  by  the  Department  of 
Public  Works,  to  PETER  W.  HILL,  Boston,  at  $35  620.  The 
other  bids  were:  George  M.  Bryne  Co.,  $36,436;  Miehele  de 
Sisto  &  Co.,  $37,484;  James  H.  Ferguson,  $39,522;  Antony 
Cefale.  $40,364;  George  J.  Re.gan,  $41,211;  W;.  L.  Dolan,  $43,19 1; 
M.  Russo  &  Son.  $43,910;  Falvey  &  Kelly,  $50,184.  L.  K. 
Rourke  is  Conir. 

Louis  K.  Rourke,  Comr.  Pub.  W  ks..  has  recom.mended  an 
expenditure  of  approximately  $730,000  for  the  construction  of 
sewers.  The  sewer  work  summarized  as  essential  is  as  fol- 
lows: Mavwoods  Brook  conduit,  etc.,  $50,000;  Dorchester  Brook 
sewer,  from  Massachusetts  Ave.  to  Clifton  St.,  $40,000;  Dor- 
chester Brook  sewer,  from  Brook  Ave.  to  Brookford  St..  $50.- 
000;Davenport  Brook.  $132,000;  Mattapan  Brook,  $21,000; 
Readville  District,  Rugby  District,  and  the  district  in  vicinity 
of  Thompson  St.,  near  Stonv  Brook  Reservation,  Hyde  Park, 
$34,000:  Easterlv  branch,  Shepard  Brook,  Brighton,  $153,000; 
Rosalindale  Brook  conduit,  $53,500.  Temple  St.  Outlet,  West 
Roxbury,  $80,000:  Dent  St.  Brook,  W'est  Roxbury,  $67,500: 
Charles,  Friend.  Kingston,  Merrimac,  Oswego,  Portland  and 
Sudbury  Sts.,   rebuilding,    $39,650. 

Bids  will  be  received  by  the  Department  of  Public  Works 
until  June  13,  for  constructing  pipe  sewers  and  drains  in 
Seaver  St.,  Roxbury  District,  and  in  Adams  and  W^ildwood 
Sts.,   Dorchester   District.      L.   K.    Rourke   is   Comr. 

Maiden.  Mass. — Bids  will  probably  soon  be  asked  for  sewer 
construction,  estimated  to  cost  $12,000.  H.  W^  Estey  is  City 
Engr. 

New  Bedford.  Mass. —  (Official) — The  City  Council  has  de- 
cided to  lav  the  sewer  in  Durgee  .St.  by  day  labor.  Estimated 
cost,   $19,500.      George  H.   Nye   is  City  Engr.      Noted  May   22. 

^Plttsfleld.  Mass (Official) — Bids  will   be   received   by   the 

Board  of  Public  Works  until  7:30  p.m..  June  20,  for  con- 
structing the  Pleasure  Park  sewer  and  the  Newall  St.  sewer. 
Plans  and  specifications  mav  be  obtained  on  application  to 
A.   B.    Farnham.   Engr.,   of   Bd.      Noted  May   15. 

Springfield,  Mn.ss. — It  is  proposed  to  construct  a  sewer 
system  in  the  Fairview  Section.  Edward  Wright.  Jr.,  of  the 
State   Board   of  Health,    is  investigating   the   project. 

^Bridgeport.  Conn. — The  contract  to  construct  sewers  in 
Frank  and  Whittier  Sts.  has  been  awarded  to  the  PIERCE 
MFG.  CO.,  Bridgeport.  Bids  were  opened  by  the  Board  of 
Contract  and  Supply,   May  23. 

+New  Haven.   Conn (Official) — The   contract    to   construct 

a  sewer  in  North  Front  St.  has  been  awarded  to  DWYER  & 
MANNIX,  New  Haven.  Conn.,  at  $15,956.  The  other  bids  wers: 
Thomas  F.  Maher,  $18,371:  Lawrence  O'Brien,  $21,953.  Bids 
were   opened  May    23.      Noted   May   22. 

4r+Stamford.  Conn. — .\  contract  for  the  extension  of  the 
sewer  in  Seaside  Ave.  has  been  awarded  to  PELLEGRINO 
BROS.,  New  York,  at  $74,000.     Noted  May  22. 

Ballston,  Spa.  N.  Y. — The  Board  of  Trustees  has  directed 
the  Village  Engineer  to  prepare  plans  and  specifications  for 
the  construction  of  a  sanitary  sewer  in  High  St.,  from  Beach 
St.   to  Blood  St. 

Brooklyn.  N.  Y. — (Official) — Bids  will  be  received  until 
10  a.m.,  June  18,  by  the  President  of  the  Borough  of  Brooklyn, 
Borough  Hall,  for  constructing  sewers  in  portions  of  the  fol- 
lowing streets:  Canarsie  Lane:  69th  St.;  70th  St.;  Eighth  Ave.; 
sewer  basin  on  Fifth  Ave.;  on  67th  St.;  on  Maple  St.;  on  45th 
St.;   on  60th  St.      Alfred   E.   Steers  is   Pres. 

Brooklyn.  N.  Y. —  (Official) — The  following  bids  were  re- 
ceived on  June  4,  by  the  President  of  the  Borough  of  Brook- 
lyn, Borough  Hall,  for  the  construction  of  a  sewer  in  East 
17th  St.,  from  Ave.  M  to  Ave.  N:  Joseph  Jennings.  $6133:  B. 
Pecone  &  Co..  $6133;  Frank  Merendino.  .$6409:  Culp  Co.  Inc., 
$6574;  James  J.  Gorman.  $6674;  A.  B.  Nichols  Inc..  $6745;  John 
C.  Schrade.  $68.22:  Murphy  Bros..  $7373:  Arthur  Nosworthv, 
$7392.     .Alfred  E.  Steers  is  Pres.     Noted  May  20. 

+  Klmlrn.  N.  Y. —  (Official) — The  contract  to  construct  the 
Roe  Creek  trunk  sewer  has  been  awarded  to  CONNORS  & 
GALLAVAN,  Elmira.  N.  Y..  at  $6598.  The  other  bids  were: 
Holleran  Bros.,  Elmira,  $7510:  E,  W.  W^alsh,  Elmira.  $8692; 
Murray  &  Ford,  Elmira,  $8427:  John  C.  Costello,  Elmira. 
$11,647.  Bids  were  opened  May  29,  and  the  contract  awarded 
.lune   2.     Noted  May   22. 

Ne»v  York.  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
win  be  received  until  11  a.m.,  .lune  1'6,  by  Maurice  E.  Con- 
nelly. Pres.  Roro.  of  Queens,  for  constructing  sewers  and 
appurtenances  In  Elton  St.,  Forest  Ave.,  Putnam  Ave.  and 
other  streets. 

Northport.  (L.  T.)  N.  Y.— (Official)— Vrooman  *  Perry, 
Consult.  Engrs..  Gloversvllle,  N.  T.,  are  preparing  plans  for 
the  crmstructlon  of  22  miles  of  sewers  and  a  sewage  disposal 
plant   for  the  village. 

OMweKo,  N.  Y. — (Official) — Bids  for  sanitary  sewers.  Con- 
tracts E,  P,  and  G,  and  storm  sewers.  Contract  H.  were 
received  by  the  Department  of  Public  Works,  June  4.  as  fol- 
lows- R,  M.  Barnett.  Oswego,  N.  Y.,  E,  F  and  O  $45,349;  H, 
$73  :!!iii     .(;iin.-s    K.-nn.ll.    Oswego,    N.    Y..    E,    P  and    G,    $39,660; 


June   \-i.    l!)i;i 
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John  Youiis.  .Syracuse.  N.  Y..  H.  $73,710;  Suniuil  liiirin.  Syiu- 
CUSf.  N.  Y..  10.  F  imd  G.  $43,584;  Lfiiiy  &  Morrison.  KiUrport, 
N.  Y..  K.  F  and  G.  $44,299;  H.  $79.5S4;  Pratt.  Reed  &  PhllloH, 
Masenna.  N.  Y..  IC,  F  and  G,  $63,212.  Charles  H.  Snyder  is  City 
Engr.     Noted  May   15. 

Strarmlalr,  IV.  V. — The  town  has  authorized  the  sale  of 
$180,000  of  bonds,  for  the  construction  of  a  trunlt  sewer.  The 
system  will  connect  at  one  end  with  the  system  of  White 
Plains  to  provide  an  outlet  for  the  I^ynton  I'lace  sewer.  The 
seWer  in  Searsdale  will  empty  into  the  Uronx  Valley  Sewer  at 
a  point   below   tlie   Ilartsdale   Station  of   the   Harlem   R.R. 

Wntcrtown.  N.  Y. — The  Stale  Conservation  Commission  has 
approved  the  plans  prepared  by  K.  \V.  Sayles.  City  Enpr..  for 
the  construction  of  sewer  In  Arlington  St.  Estimated  cost. 
$12,000. 

JerHey  City.  M.  J.— (Ofliclal)— Bids  will  be  received  by  the 
Board  of  Chosen  Freeholders  until  3  p.m.,  June  12,  for  con- 
structing sewors  according  to  speeiflcatlons  on  file  with  Wal- 
ter O'Mara,  Clk.   of   Bd. 

Mlllto»n.  X.  J See  item  under  Water  Supply-Irrigation. 

■  ■rliieeton.  \.  J,— The  Common  CoMncil  has  passed  ordin- 
ances aulliciri/.ing  the  construction  of  sewers  in  John.  With- 
erspciun,  RliClain.  Lytle  and  Clay  Sts..  and  in  Princeton 
Township   to   Lehigh  Ave. 

Trentun,  N.  J. — The  Board  of  City  Commissioners  has 
passed  an  ordinance  authoi'izing  the  construction  of  sewers 
in  Commonwealth  Ave.,  Morris  Ave.,  Bert  Ave..  Columbus  Ave., 
Revere  Ave.,  and  Emmett  Ave.     Frank  Thompson  is  City  Clk. 

Erie.  Penn. — An  ordinance  has  been  passed  providing  for 
the  construction  of  a  storm  water  sewer  system  on  the  west 
side,  to  protect  the  section  drained  by  Cascade  Creek.  Esti- 
mated  cost,   $10,000. 

Pottstonu,  Peun. — Bids  for  constructing  Section  A  of  the 
proposed  new'  sanitary  sewer  svstem  were  received  by  the 
Sewer  Committee.  May  27.  as  follows:  Cantell  Construction 
Co..  Philadelphia.  $142,307:  Atlantic  Construction  Co..  Phila- 
delphia. $131,965;  WHlaucr  &  Co.,  Pottstown.  $128,358;  Martin 
&  Miller,  Passaic,  N.  J.,   $127,789.     Noted  May  8. 

M'ilklnsburg.  Penn. — According  to  pi'ess  reports,  it  is  pro- 
posed to  construct  a  sewage  disposal  plant  here  estimated  to 
cost  $125,000. 

♦  Newark,  Del. —  (Official) — Bids  will  be  received  by  the 
Sewer  Commission  until  noon.  June  IS.  for  constructing  a 
sewage  disposal  plant  and  about  25.594  ft.  of  terra  cotta  pipe 
se^vers  from  S-  to  12-in.  diameter,  with  the  necessary  man- 
holes, lampholes  and  flush  tanks.  Specifications  and  blank 
forms  may  be  obtained  at  the  office  of  T.  Chalkley  Hatton.  Ch. 
Engr.,  Wilmington,  Del.  Samuel  J.  Wright  is  Chn.  Sewer 
Comn.     Noted  May  22. 

Lancaster,  S.  C. — An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $45,000,  for  the  construction  of  a 
sewer  system. 

+Coraele.  Ga.— (OfficiaU — The  contract  to  construct  about 
9000  ft.  of  S-in.  sewers.  with  manholes  and  flush  tanks,  has 
been  awarded  to  FRANK  MOOKB  ,&  CO..  Savannah.  Ga.  Bids 
were  opened  Mav  29.  Arthur  Pew.  Temple  Court  Bldg.,  At- 
lanta, is  Consult.  Engr.     Noted  May  29. 

Jackson,    iia Tentative    plans    have    been    prepared    for    a 

sewer  system  here.  An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $20,000  to  finance  the  improvement. 
W.  E.  Watkins  is  Mayor. 

Jacksonville.  Fla. —  (Official) — L..  D.  Smoot.  Ch.  Engr.  of  the 
Board  of  Trustees  for  the  Waterworks  and  Improvement 
Bonds,  advises  us  that  plans  for  the  proposed  improvement  of 
the  sewer  svstem  are  not  being  prepared  by  Twombley  & 
Henney.  Consult.  Engrs..  New  York,  as  noted  May  29.  Plans 
for  all  construction  work  are  prepared  at  the  office  of  the 
Chief  Engineer. 

-♦+L.aurel.  Miss, —  (Official) — The  contract  to  construct  a 
system  of  sanitary  sewers  here  has  been  awarded  to  DOBBS 
&  \A'ETMORE.  Meridian.  Miss.,  at  $25,032.  The  other  bids 
were:  F.  H.  Fleming  &  Co..  Mobile,  $32,594;  S.  A.  Gamls.  Laurel, 
$29,973;  Healv  Construction  Co..  Meridian.  Miss..  $26,484;  Fin- 
nell  Contracting  Co.,  Tuscaloosa.  *25,931;  Sullivan,  Long  & 
Hagerty.  Bessemer,  Ala.,  $25,041;  Hampton  Reynolds.  New 
Orleans,  $36,521.  Bids  were  opened  by  D.  A.  Scarborough, 
City  Clk.,  June  5.     Noted  May  15. 

IVew  Iberia,  La. — The  Sewerage  Commission  is  examining 
various  plans  that  have  been  submitted  for  the  construction 
of  a  sewer  system,  estimated  to  cost  about  $75,000.  J.  S. 
Power  is  Mayor.     Noted  Feb.   20. 

Lafayette,  La. — The  City  Council  is  having  plans  prepared 
for  a  sewer  system  estimated  to  cost  $100,000.  C.  D.  Bour- 
deaux  is  Chn.      Sewerage   Comn.      Noted  Mar.    13. 

Danville.    Ky Bids    will    be     received    by    the    city    until 

June  14,  for  constructing  sewers  as  follows:  430  ft.  39-in., 
575  ft.  36-in..  450  ft.  30-in..  450  ft.  27-in..  104  ft.  24-in..  1SS5 
ft.  S-in.  vitrified  sewer  pipe:  inlets,  manholes,  and  flush  tanlis. 
and  alterations  and  additions  to  the  sewage  disposal  plant. 
Plans  and  specifications  are  on  file  at  the  office  of  the  W.  S. 
Shields  Co..  Hartford  Bldg.,  Chicago.  111.  J.  M.  Wallace  is 
ftlayor.      Noted   Mar.   6. 

Louisville,  Ky. — The  lowest  bid  received  for  the  construc- 
tion of  sewers  in  Shelbv  and  Preston  Sts..  was  submitted  by 
J  H.  Cahill,  at  $90,041.  Bids  were  opened  May  27.  -\n  official 
table  of  the  bids  received  will  be  published  in  an  early  issue 
of   "Engineering   News."      Noted   May   22. 

+Bawllng  Green.  Ohio — (Official) — The  contract  to  con- 
struct sewers  in  District  No.  4  has  been  awarded  to  CARL 
D.  FINCH,  Bowling  Green,  at  $7268.  The  only  other  bid  re- 
ceived was  that  of  Taylor.  Muidoon  &  Chambers,  at  $7746. 
Bids  were  opened  June   6.     Noted  May  29. 

Lima.  Ohio — See  item  under  Miscellaneous:  River  Im- 
provement. 

Martins  Ferrv.  Ohio — (Official) — Bids  will  be  received  by 
the  Director  of  Public  Service  until  noon.  June  24.  for  con- 
structing sewers  in  North  Eighth  St.,  and  other  streets.  Wil- 
liam Rowland  is  Clk. 


Mies.  <lhlo— lOdicial)  — lilil.i  will  b.-  received  by  the  Hoard 
of  Control  until  noon.  June  12.  for  constructing  sanitary 
sewers  III  Walnut.  Pratt  and  Lanitley  Sts.,  Pine  Alley  and 
East    Park    Ave.      J.    IC.    Tregaskls    Is   Clk. 

Plqna.  Ohio — (Ofliclal)  —  Ulds  will  be  received  by  A.  W. 
Burton.  Dlr.  Pub.  Ser..  until  noon,  June  17,  for  constructlnK 
sanitary  sewers  In  Spring  St.,  Caldwell  St.,  Gill  St.,  Uiver 
St.,  and  Broadway.  Plans  and  specifications  are  on  file  ut  the 
office   of   the    Director. 

'ANhelhy.  tlhio— No  bids  have  been  received  by  Bert  Fix. 
Village  Clk..  for  extending  and  altering  the  municipal  sew- 
age treatment  plant.  The  estimate  of  $12,000  for  this  work. 
Is  said  to  be  too  low,  and  this  is  quoted  as  the  reason  that 
no  bids  were  received.  May  29.  A.  Elliott  Kimberly.  S  East 
St.  Louis  St.,  Columbus,  Ohio,    Is  Consult,   Engr.     Noted  May  8. 

KaneNVllle,  Ohio — ((Jfflclal)  —  Bids  will  be  received  by  the 
Director  of  Public  Service  until  noon.  June  16,  for  construct- 
ing sewers  In  Wheeling  Ave.,  and  other  streetB.  A.  J.  Vol! 
Is  Clk. 

+  Danvllle,  ln<l. —  (Official) — The  contract  to  construct  a 
sanitary  sewer  .tystem  here  has  been  awarded  to  PERRY  Mc- 
KINSEY.  Frankfort.  Iiid..  at  $19,000.  Bids  were  opened  by 
the    ISoard    of   Town    Trustees.    May    26.      Noted    May    22. 

Hohart,  lull.— ( (iflicial )  — V.  Grazlano  &  Co.  want  to  sub- 
let part  or  all  of  a  (ontract  for  four  miles  of  8-  to  20-ln. 
sewer,    to   be   laid    about   72    miles   from   Chicago. 

Marion,  Inil, — According  to  press  reports,  bids  are  being 
received  b.v  C.  L.  Anderson.  Mayor,  for  constructing  a  sewer 
system   estimated   to  cost    $60,000.      R.   L.   Adams  Is  City   Engr. 

Portland,  Ind. — O.  O.  Clayton.  City  Engr.,  Is  preparing 
plans    for    sewer    construction    estimated    to    cost    $8000. 

(irand  Kaplds.  MIeh. — The  city  has  been  enjoined  from 
emptying  sewage  into  the  Grand  River.  It  will  be  neces- 
sary to  reconstruct  all  the  sewer  outlets,  and  a  part  of  the 
system,  also  to  build  two  septic  tanks.  L.  Stevens  is  City 
Engr. 

Joliet.  III. — The  Board  of  Local  Improvements  contem- 
plates the  construction  of  a  sewer  system  In  the  Second 
Ward,  estimated  to  cost  $25,250.  Preliminary  plans  for  the 
system    have   been   submitted   by   C.    D.   O'Callahan,   City    Engr. 

Kockford.  III. —  Edwin  Main,  City  Engr..  Is  preparing  plans 
for  the  construction  of  sewers  in  the  southern  section  of  the 
city.      Estimated   cost,   $20,000. 

Salem.  Ill — J.  S.  Spiker,  Consult.  Engr.,  Vlncennes,  Ind., 
has  prepared  plans  for  the  construction  of  a  sewer  system 
here. 

Belolt.  Wis. — Bids  for  constructing  sewers  in  Districts  B 
and  C  have  been  received  by  the  citv,  as  follows:  R.  Nelson. 
Racine,  $6868;  .1.  Kaminski.  Watertown.  $7290;  P.  Johnson. 
Racine,    $8690,   McGavock    Bros.,    Beloit,   $9853. 

Onhkosh,  Wis. — Bids  were  received  by  the  Board  of  Public 
Works.  May  24.  for  the  construction  of  sewers  in  Joe  and 
Fifth  Sts.:  Joe  St..  August  Strey,  10-ln.  pipe,  52c.  per  lin.ft.; 
12-in..  57c.;  6x10  Y  branches.  50c.;  6x12  Y  branches,  55c.; 
grade  manholes.  $0;  drop  manholes.  $45:  24-ln.  vitrified  catch- 
basins,  $37;  27-in.  vitrified  catch  basins.  $40;  R.  E.  Mlerswa 
&  Son.  10-in.,  72c.:  12-in..  76c.;  6x10  Y  branches  $2.02;  6x12 
Y  branches,  $2.14:  grade  manholes,  $28:  Fifth  St..  August 
Strey.  15-ln.  pipe,  $73c.;  IS-ln..  82c.;  6x15  T  branches.  75c.; 
6x18  Y  branches.  Sac;  grade  manholes.  $30;  drop  manholes, 
$36:  24-in.  vitrified  catchbaslns,  $37;  27-in,  vitrified  catch- 
basins,   $40.     Noted  May  22. 

+Chariton,  Iowa — (Official) — The  contract  to  construct 
storm  and  sanitary  sewers  here  has  been  awarded  to  H.  J. 
CATHROE  &  CO..  Omaha.  Neb.,  at  $16,049.  The  other  bids 
were:  C.  W.  Ramsey.  Excelsior  Springs.  Mo..  $19,810:  Lvtle 
Construction  Co.,  Sioux  City,  Iowa.  $20,675;  Brogan  &  Pitz, 
Green  Bay.  Wis.,  $18,698:  Briggs  &  Cory.  Shenandoah.  Iowa, 
$19,044.  Bids  were  opened  by  G.  J.  Gittinger.  Citv  Clk..  June 
6.      F.    W.    Trost   is   City    Engr.      Noted   May    22. 

+Thief  River  Palls.  Minn. — Contracts  to  construct  two 
systems  of  sewers  have  been  awarded  by  the  City  Council,  as 
follows:  Contract  1,  PRASER  &  DANFORTH,  St.  Paul,  at 
$14,433;  Contract  2,  to  T.  E.  WEBSTER,  St.  Paul,  at  $21,- 
879. 

Halstead.  Kan. —  (Official) — Albert  C.  Moore,  Consult. 
Engr.,  Joplin,  Mo.,  has  been  retained  bv  the  city  to  prepare 
plans  and  supervise  the  construction  of  a  sanitarv  sewer 
system.  Estimated  cost,  $40,000.  Bids  will  be  asked  in  about 
four   weeks. 

Ralston.  Nel). —  (Official) — Bids  will  be  received  by  the 
Board  of  Village  Trustees  until  10  a.m.,  June  17,  for  con- 
structing a  sewer  system,  according  to  plans  on  file  at  the 
office  of  the  Towl  Engineering  Co..  City  National  Bank  Bldg., 
Omaha.    Neb.      C.    M.    Skinner    is   Chn.    Village    Bd. 

Dickenson,  N.  D. —  (Official) — Bids  will  be  received  bv  the 
City  Council  until  3  p.m.,  June  17.  for  laying  8173  ft.  of  8-. 
10-  and  15-in.  sewer  pipe.  5136  ft.  of  c.-i.  water  pipe  and  in- 
stalling ten  hydrants,  seven  gate  valves,  five  lampholes,  one 
flush  tank  and  20  manholes.  Plans  and  specifications  are  on 
file  at  the  office  of  R.  C.   Hill,   City  Audr. 

+Anaeonda.  Mont. — According  to  press  reports,  a  contract 
to  construct  the  Second  Gulch  sewer  system  has  been  award- 
ed to  the  BUTTE  CONSTRUCTION  CO.,  Butte,  Mont.,  at  ap- 
proximately $10,000.  '  ^ 

+St.  Louis.  Mo. — According  to  press  reports,  the  contract 
to  construct  sewers  in  Rock  Creek  Sewer  District  No  2  has 
been  awarded  to  WILLIAM  F.  RILEY.  St.  Louis,  at  $144  284 
Bids  were  opened  May   23.      Noted   May   22. 

Treuton.  Mo. — The  City  Engineer  has  prepared  tentative 
plans  and  estimates  for  the  construction  of  sewers  in  Sewer 
District  No.  9.     Estimated  cost,   $20,000. 

+Con«ay.  Ark, —  (Official) — The  contract  to  construct  a 
sewer  system  here  has  been  awarded  to  JOSEPH  McCOPPIN, 
Little  Rock,  at  $35,125.  The  other  bids  were:  J.  E.  Davis. 
£ad«io()kla.  $42,600:  F.  S.  Smedley.  Muskogee.  Okla..  $42,453 
Nick  Peay.  Little  Rock.  038.457:  Koch  &  Kost.  Joplin  Mo 
li~-^\-,o^\P  ,?-'^^-  Clinton.  Mo.,  $36,591;  Bash  ,!t  Gray  Joplin: 
Mo  $43,116:  Hunter  &  Hunter.  Oklicitz,  Tex..  $39,054:  Daltoii 
&  Campbell.  Dallas.  $3S.13S;  J.  O.  Severns.  Oklahoma  City 
?A'?VQ**y3"-  "^^'illianis,  Haye  &  Payne.  Fort  Smith,  Ark 
$42,119.      Bids   were   opened  June   5.     Noted  May   29. 
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San  Antonio.  Tex — Clinton  Brown,  ^l^jo'v  - '^f^  ^J^p,"™:- 
mended  a  bond  issue  of  $750,000  for  constructing  sanitarj 
sewers,    and    $300,000    for    storm    sewers. 

Texarkana.  Tex. — The  Citv  Council  has  called  an  election 
for  June  3^  to  vote  on  a  bond  issue  of  $60,000  for  extending 
and  improving   the  sewer   system. 

Henrretta.  Okla.— (OfHcial)— Bids  will  be  received  by  the 
citv  until  S  p.m.,  June  25.  for  constructing  a  system  of  main 
sanitary  sewers,  according  to  plans  prepared  b>  the  Ben 
ham  Engineering  Co..  American  National  Bank  Bldg.,  UKia 
homa   City.    Okla.      Noted   Apr.    10. 

Denver,  Colo.— (Official)— The  Board  of  Public  Works  has 
published  a  notice  to  property  owners,  of  the  proposed  con- 
struction of  20  miles  of  S-in.  to  8-ft.  storm  sewers  and  ap- 
purtenances in  North  Denver.  Estimated  cost.  $42o,0U0. 
the  proposed  improvement  is  not  protested, 
probably  call  for  bids  soon  after  July  '^  ' 
expires.      W.   D.   Salter   is    First   Asst.   Enj 

Globe.  AHz.— The  City  Engineer  has  submitted  a  report 
to  the  Citv  Council  estimating  the  cost  of  the  proposed  new 
sewer   system   at    $149,639.      Noted   June    5. 

Albany-,  Ore. — The  Citv  Council  has  accepted  plans  and 
specifications  prepared  for  the  construction  of^sewers  in 
Geary.  Oak,  Railroad  and  Baker  Sts.  Bids  will  probablj  soon 
be  asked. 

LoB  .Vngelen,  Calif. — The  lowest  bid  received  by  the  Board 
of  Public  Works  for  the  construction  of  the  San  Pedro  storm 
sewer  system,  was  submitted  by  S.  M.  Kerns,  1-.OS  Anr 
$74,231.  The  bids  were  rejected.  Homer  Hamlin 
Engr.      Noted   May    15. 

Pasadena.  Calif.— The  Board  of  Trustees  is  considering 
plans  for  the  construction  of  a  sewer  system  designed  to 
serve  the  entire  southern  portion  of  the  city.  Estimated 
cost,    $208,000.      J.    S.    Van    Ornum    is   City    Engr. 

CalEary.  .Vita George  Craig,  Consult.  Engr..  is  prepar- 
ing plans  for  the  construction  of  a  trunk  sewer  estimated  to 
cost   $530,000.      Bids   will   soon   be   asked.      Noted   June   5. 

Re^na,  Sank Plans  are  being  prepared  for  the  construc- 
tion of  1040  ft.  of  12-  and  9-in.  steel  pipe  for  the  sewer  sys- 
tem.      Estimated    cost,    $15,000.      A.    W.    Pool    is     Clk. 

'^+Toronto,  Ont. —  (Official) — Contracts  for  Sections  1  and 
2  of  the  Toronto  Midway  Outlet,  have  been  awarded  to 
JENNINGS  &  ROSS.  Toronto,  at  $69,950  and  $51,000,  re- 
spectively. The  contract  for  West  Toronto  Outlet,  Division 
2.  has  been  awarded  to  the  ORPEN  CO..  LTD..  Toronto,  at 
$118,900.      Bids   were    opened   May    27.      Noted   May   15. 
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+ParkernbarK.  W.  Va. — The  contract  has  been  awarded 
by  the  citv  to  J.  K.  HINEY,  Parkersburg.  for  the  removal  of 
garbage  o'f  the  entire  city,  at  $4000.  The  contract  covers  a 
period  of  one   year. 

AChicaKo,  III. — The  time  for  receiving  bids  for  the  con- 
struction of  the  garbage  reduction  plant  and  for  the  disposal 
of  garbage  has  been  extended  to  noon.  June  25.  Bids  were 
to   have    been   received   June    5.      Noted   June   5. 

.STREETS    .AND    RO.ADS 

BoKton,  Masn. — Bids  will  be  received  until  June  17.  by  the 
State  Highway  Commission,  for  the  construction  of  2400 
lln.ft.  of  road  in  Revere.     A.  W.   Dean  is  Ch.   Engr. 

Bids  will  be  received  until  June  16.  by  the  Department 
of  Public  Works,  for  wood  block  pavement  in  Pleasant  St. 
and  Warren  Ave.,  City  Proper,  and  in  Marion.  Ruggles  and 
Vernon  Sts.,  Roxbury,  for  vitrified  brick  pavement  in  Bowdoin 
and  Hancock  Sts.,  Dorchester,  and  for  artificial  stone  side- 
walks in  Hollander.  Rosedale  and  Wlthington  Sts.  and  Dor- 
chester   Ave.,    Dorchester. 

+The  contract  for  paving  Cliftondale  St.,  West  Roxbury, 
with  asphalt  macadam  was  awarded  to  THOMAS  F.  MIN- 
TON.  at  $7147.      L.   K.    Rourke  is  Comr. 

•fCambrlilKe,  Mbhh, —  (OiTic:.^l) — The  Commissioners  of  Mid- 
dlesex County  have  awarded  the  contract  for  constructing  two 
miles  of  gravel  road  between  Chelmsford  and  Westford  to 
ANTONIO  PALLOTTO.  Lowell,  Mass..  at  $5768.  Other  bidders 
were:  Thomas  Bruno,  $7569:  W.  H.  Whlttaker,  $5SS9:  H. 
Michelini.  $6246;  H.  W.  Tarbell,  $6810.  F.  H.  Kendall  is 
County  Engr.     Noted  May  29. 

.^Hoiyoke.  MaHH. —  (Official) — Bids  will  be  received  until 
2  p.m.,  June  20,  by  the  Board  of  Public  Works,  for  the  con- 
struction of  about  28,000  sq.yd.  of  bituminous  or  asphalt  pave- 
ment.    Oscar  C.   Ferry  Is  Asst.   Clk. 

+<lan<livleb,  Mbmh. — The  contract  for  the  construction  of 
7900  lln.ft.  of  state  road  was  awarded  to  the  LANE  QUARRY 
CO.,  at  $9602.  Other  bids  were:  H.  L.  Thomas,  MIddleboro, 
$10,765:   Antony    Williams   &   Co..   $11,052.      Noted   May   29. 

+llartroril,  «'onn. — Contracts  for  state  road  work.  Iilds  for 
which  were  received  Mav  29.  have  been  award. d  liv  the  State 
Highway  Cominlsslorier  as  follows:  Town  of  Stafford.  5530 
lin.ft.  bltiimlnouH  inaeadam  construction  on  the  Wist  Staf- 
ford Road,  to  H.  SILVESTRI  &  CO.,  Hartford.  Conn.,  bitumin- 
ous macidam,  $1.64  per  h>i  yd.:  telford.  $2.15  per  sq.yd.:  rubble 
drain,  $1  per  lln.ft.:  cobble  gutters,  60o.  per  sq.yd.;  concrete 
walls,  17  50  per  cu.yd. ;  masonry  walls.  $6  per  cu.yd.;  dry  rub- 
ble walls.  $5  per  ru.vd.  Town  of  MIddlitown,  5446  Hn.ft.  con- 
crete ii.nstrnitlc.n  on  the  Hartford-Saybrook  Turnpike,  to 
FRANK  ARKIJOIIN  &  PRO.,  Middletown.  Conn.,  conci.  te  road, 
$1.63  per  sq.yd.;  rubble  drain,  $1.25  per  lln.ft.;  eoncr-te  walls, 
$10  per  cu.yd.;  masonry  walls,  $8  per  cu.yd.;  dry  rubble  walls, 
$6  per  cu.vd.  Town  of  Walllngford,  6650  lin.ft.  llassainite 
constnietlon  on  the  North  and  South  Colonv  Road,  to  the 
CONNECTICITT  HASSAM  PAVEMENT  CO..  New  Haven.  Conn., 
Hnssamlte.  $1.50  per  sq.yd.:  Hassamlte  pavement  over  a 
Hassamlte  concrete  base,  $1.40  per  sq.yd.:  extra  excavation, 
50c.    per    cu.yd.      Town    of    Somers,    6100    lln.ft.    native    stone 


macadam  construction  on  the  Ellington  Road,  to  A.  D 
BRIDGES'  SONS  CO.,  Hazardville,  Conn.,  macadam,  $1.93  per 
Un  ft  Telford.  $2.50  per  lin.ft.;  rubble  drain,  $1  per  lin.ft.; 
cobble  gutters,  50c.  per  sq.yd.;  concrete  walls,  $10  per  cu.yd. 
ma-u)nrv  walls,  $7  per  cu.yd.;  dry  rubble  walls,  $5  per  cu.yd.; 
hot  flush  coat  asphalt.  15c.  per  sq.yd.:  flush  coat  Barber  oil, 
qc  ner  SQ  vd  Town  of  Ellington,  7810  lin.ft.  gravel  con- 
struction ^on  the  Somers  Road,^to  A.  VITO  CONSTRUCTION 
C(3  Thompson,  Conn.,  gravel,  $1.64  per  lin.ft.:  telford,  $2.64 
per  lin.ft.:  rubble  drain,  $1.24  per  lin.ft;  cobble  gutters  75c 
per  sq.vd.;  concrete  walls,  $10  per  cu.yd.;  masonry  walls.  $8 
per  cu.Vd.;  drv  rubble  walls,  55  per  cu.yd.  Town  of  Middle- 
burv  2S00  lin  ft.  gravel  construction  on  the  Woodbury  Road, 
to  BENNETT  N.  BEARD,  Shelton,  Conn.,  gravel,  $2.10  per 
lin  ft  ■  telford,  $3  per  lin.ft.;  rubble  drain.  $1.25  per  lin.ft.;  con- 
crete 'walls  $7  per  cu.vd.;  masonry  walls,  $6  per  cu.yd.;  dry 
rubble  walls.  $5  per  cu.yd.  Town  of  Old  Lyme,  5586  lin.ft. 
macadam  construction  on  the  Neck  Road  to  the  FRAMIN(3- 
HAM  CONSTRUCTION  CO.,  South  Framingham,  Mass.,  2525 
lin.ft.;  macadam,  $1.99  per  ft.;  3061  lin.ft.  macadam,  $1.04  per 
ft  •  telford,  $2.69  per  ft.;  rubble  drain.  $1.25  per  ft..;  concrete 
walls,  $8  per  cu.yd.;  masonry  walls,  $6  per  cu.yd.;  dry  rubble 
walls  $4.50  per  cu.vd.;  hot  flush  coat  asphalt,  19c.  per  sq.yd.; 
Trinidad  oil,  16c.  per  sq.yd.  Town  of  Prospect,  3771  lin.ft. 
graded  construction  on  the  Waterbury-Bethany  Road,  to 
JOSEPH  MOSCETTI,  Torrington,  Conn.,  grading.  $1.09  per 
lin  ft.-  telford,  $2.09  per  lin.ft.;  rubble  drain.  $1.25  per  lin.ft.; 
cobble  gutters,  75c.  per  sq.yd.;  concrete  walls,  $7  per  cu.yd.; 
masonry  walls,  $6  per  cu.yd.;  dry  rubble  walls,  ?5  per  cu.yd. 
Noted  May  22  and  May  29. 

*lVew  Haven,  Conn. —  (Official)— Bids  will  be  received  un- 
til 2  p.m.,  June  16.  (instead  of  June  2,  as  previously  noted) 
for  paving  various  streets.  Group  A  includes  about  29.000 
sq.yd.  payment:  Group  B,  about  43,500  sq.yd.;  Group  C,  43,000 
sq.yd.   and  Group   D.    7800   sq.yd.      F.   L.    Ford   is   City   Engr. 

Brooklyn,  X.  Y. —  (Official) — Bids  -ft'ill  be  received  until 
11  a.m.,  June  IS,  by  the  President  of  the  Borough  of  Brooklyn, 
Borough  Hall,  for  paving  portions  of  the  following  streets: 
Ames  St.;  East  Fourth  St.;  East  13th  St.:  East  19th  St.;  Eldert 
Lane;  Montgomery  St.;  Union  St.;  Williams  Ave.;  45th  St.; 
46th  St.;  47th  St.;  58th  St.;  70th  St.;  74th  St.  Alfred  E.  Steers 
is  Pres. 

Brooklyn.  N.  Y. —  (Official) — The  following  are  the  low 
bids  received  June  4,  by  the  President  of  the  Borough  of 
Brooklyn,  Borough  Hall,  for  paving  in  various  streets:  Bay 
35th  St.,  from  S6th  St.  to  Cropsey  Ave.,  B.  Turecamo,  $19,352; 
Ave.  1,  from  Ocean  Ave.  to  the  Long  Island  R.R.,  Cranford 
Co.,  $6168;  Ave.  J,  from  East  40th  St.  to  Brooklyn  Ave., 
Cranford  Co.,  $9373;  Riverdale  Ave.,  from  Rockaway  Ave.  to 
Timins  St.,  Barber  Asphalt  Paving  Co..  $15,160;  Rockaway 
Ave.,  from  Riverdale  Ave.  to  Lott  Ave.,  Barber  .4sphalt  Pav- 
ing Co.,  $6444;  West  17th  St.,  from  Surf  Ave.  to  Neptune  Ave., 
Uvalde  Contracting  Co.,  $9720:  West  17th  St..  from  Neptune 
Ave.  to  Coney  Island  Creek.  Patrick  J.  Hickey,  $10,492;  Fifth 
Ave.,  from  65th  St.  to  Bay  Ridge  Ave.,  Alcatraz  Asphalt  Co., 
$9141:  S2nd  St.,  from  ISth  Ave.  to  20th  Ave.,  Uvalde  Con- 
tracting Co.,  $9165;  Fifth  Ave.,  from  39th  St.  to  60th  St., 
Preeman-Hess  Co.,   $74,345.     Alfred  E.  Steers   is  Pres. 

Buffalo,  X.  Y'. —  (Official) — The  following  low  bids  were 
received  by  the  Commissioner  of  Public  Works  for  paving 
Roma  Ave.  and  Hamburg  Turnpike:  Roma  Ave.,  brick,  the 
Erie  Contracting  Co.,  at  $13,500,  asphalt,  the  German  Rock 
Asphalt  &  Cement  Co.,  $17,200;  Hamburg  Turnpike,  the  Erie 
Contracting  Co.,  at  $17,399  for  block  stone,  asphalt,  the  Ger- 
man Rock  Asphalt  &  Cement  Co.,  $16,930.  No  contracts  have 
been  awarded.  W.  J.  Troup  is  Asst.  City  Engr.  Noted  May 
29. 

Neiv  York.  N.  Y'. — (Boro.  The  Bronx) — (Official) — The  fol- 
lowing are  the  low  bids  received,  June  4,  by  the  President 
of  the  Borough  of  the  Bronx,  Municipal  Bldg.,  Third  Ave. 
and  177th  St.,  for  paving  portion  of  various  streets:  Beck  St., 
Asphalt  Paving  Co..  $13,176;  Boston  Rd..  Barber  Asphalt  Pav- 
ing Co..  $41,807;  Morris  Ave.,  Asphalt  Construction  Co.,  $13,227; 
Boston  Road,  Uvalde  Contracting  Co.,  $25,274;  156th  St.,  As- 
phalt Construction  Co.,  $19,425:  Webster  Ave.,  Cunningham 
Contracting  Co.,  $155,321:  Tremont  Ave.,  Burnslde  Co.,  $67,812; 
169th  St.,  Asphalt  Construction  Co.,  $20,883;  Beach  St..  Del 
Balso  Contracting  Co.,  $27,465:  Starrow  St.,  Nicholas  Mas- 
troginni,  $13,947;  Gray  St.,  Pheon  Contracting  Co.,  $14,988; 
18th  St.,  George   Cravierro,   $8207.     Cyrus  C.   Miller  is  Pres. 

(Borough  of  Queens)  —  (Official) — Bids  will  be  received 
until  11  a.m.,  June  IS,  by  the  President  of  the  Borough  of 
Queens,  Borough  Hall,  Fifth  St.  and  Jackson  Ave.,  Long  Island 
City,  for  paving  portions  of  the  following  streets:  17th  .St.; 
Camelia  St.;  Beebe  Ave.;  William  St.;  Sea  Girt  Ave.;  Shell 
Road:  Van  Devinter  Ave.;  Madison  St.:  Fairview  Ave.;  Charles 
Place;  Hill  St.:  West  Ave.;  Seventh  St.;  Seneca  Ave.  Maurice 
E.   Connolly   is   Pres. 

(Official) — The  following  bids  were  reo"ived  May  29.  by 
the  Department  of  Parks,  the  Arsenal,  Fifth  Ave.  and  64th 
St.,  for  improving  fhe  plav  grounds  on  the  easterly  side  of 
Amsterdam  Ave.,  between  151st  St.  and  152d  St.:  Dunbar 
Contracting  Co.,  444  East  fiSth  St.,  $10,523;  Joseph  Balston  Co., 
261   Broadway,   $10,937.     Charles   B.   Stover  is  Pres. 

(Official) — The  following  bids  were  received  June  5.  by  the 
Department  of  Parks.  The  Arsenal.  Fifth  Ave.  and  64th  St.. 
for  paving,  with  bituminous  pavement,  the  west  drive  of 
Central  Park,  from  110th  St.  and  Eighth  Ave.  southerly  to 
102d  St.,  and  from  the  Welister  Monument  southerly  to  59th 
St.  and  Fifth  Ave.:  Asphalt  Construction  Co.  208  Broadway, 
$79,496;  Barber  Asphalt  Paving  Co.,  233  Uroarlway,  $108,510; 
Dayton  Hedges  Co.,  1451  Broadway,  $10,450:  Sicilian  Asphalt 
Paving  Co,.  41  Park  Row,  $83,215;  Uvalde  Contracting  (Jo.,  1 
Broadway,  $103,240:  Warner  Quinlan  .\sphalt  Co..  79  Wall  St.. 
$92,450.      Charles   B.   Stover   is   Pres. 

Olean.  IV.  V. —  (Official) — Bids  will  be  received  until  6:30 
p.m..  June  21,  by  the  Commissioners  of  Public  Works  for  pav- 
ing sections  of  Eighth  and  North  Clinton  Sts.  and  Laurel 
Ave,  with  vitrified  block,  H,  E.  Buntz  Is  City  Engr.  Geo,  H. 
Luther  is  Comr. 


Solvny,  N.  Y.— (Official)- Bids  will  be 
p.m..  June  23.  by  the  Village  Clerk  for  p 
E.   M.   Hall   Is   Clk. 


-ecelved     until     5 
ing    Milton    Ave. 
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+  IIni-kciiMii<-k.  \.  J.-  -Tin-  lioaiil  <>r  ('huscii  FiLTliokl<-is  of 
BiMKiii  Couiily  hiia  awuriled  Ihr  ciiiitiuit  for  ii'SUifaclnt? 
Franklin  Turnplkr  brtwin'n  Itiini.si'y  iind  Wahwah  to 
GKOHGK  M.  HUKWSTIOU  at  $2'.I,36S.  Other  bidders  were: 
Ernest  Abrahams,  $30.Uli;  and  K.  C.  Huinphrey.  $30,157.  M. 
J.   Ford    is   Chn.   of   ltd.    Comr.      Noted    May   2i). 

♦The  Board  of  Chosen  Freeholders  ha.s  awarded  the  con- 
traet  for  improving  a.S7  miles  of  the  Market  St.  Road,  Sad- 
dle River  Township,  to  GHORGE  .M.  HItlOWSTER,  at  $72,015. 
The  contraet  for  improvinK  2.3  miles  of  the  Wyckoff  Road, 
lirst  soetlon.  was  awarded  to  the  UNION  BUILDING  &  CON- 
STRUCTION CO.,   I'assaic,   N.  J.,  at   $21,124. 

+lrvlnKt<>n,  N.  J — The  Town  Counell  has  awarded  con- 
traets  to  JOHN  DORER.  Stuyvesant  .\ve.,  Irvington,  for  pav- 
ing Elmwood  .\ve.,  at  $11!. -135.  and  Webster  St..  from  Elm- 
wood  Ave.  to  Tiffany  I'hue.  at  $3501.  The  contracts  call  for 
10-in.   telford   pavement,  and   concrete   curb  and   gutter. 

+  l4<>nK  Ururii-h.  N.  J. — The  City  Commissioners  liave 
awarded  a  contract  for  pavint?  a  portion  of  Second  Ave.  to 
the   METROPOLITAN   BRICK   CO.   at   $2.4S   per  sq.yd. 

+  .Mnill>iou,  N.  J. —  (O(licial) — The  Common  Council  has 
awarded  a  contract  for  reiiaii-ing  macadam  pavements  to 
FREU  S.  SMITH,  Moi-ristown.  N.  J.,  at  between  $5000  and 
$6000.  No  bids  for  new  roail  construction  will  be  asked  for 
the  present.     S.  Y.  Willits  is  City  Clk. 

+  N«'W  Brunswick,  IV.  .1. — The  Common  Council  has  awarded 
a  contract  for  pavinK  parts  of  Morris,  Neilson,  Harvey  and 
Redmond  Sts.  to  THOS.  H.  RIDDLE,  at  $26,784;  CONRAD 
SEBOLT,  at  $14,148,  was  awarded  the  contract  for  paving 
Welton  and  John  Sts.  John  J.  Curran  is  St.  Comr.  Noled 
May   8. 

Newton,  ST.  J. — The  State  Highway  Commission  is  plan- 
ning for  the  early  improvement  of  the  Newton-Stanhope 
Road,  which  is  to  be  taken  over  as  a  part  of  the  Slate  High- 
way System.  The  road  will  be  widened  to  conform  with 
state  requirements.  Harvey  Snook,  County  Engr.,  has  been 
instructed    to   commence   the    necessary   surveys. 

Perth  .Vmboy,  N.  J. — The  Common  Council  has  passed  ord- 
inances authorizing  the  paving  of  Oak  St.,  from  Smith  St.  to 
New  Brunswick  Ave.,  and  Mechanic  St..  from  Washington  St. 
to  Buckingham  Ave.  with  2-in.  asphalt  blocks.  Wilbur  La 
Roe   is  City  Clk. 

RIdgrefield  Park,  N.  J. —  (Official) — Bids  will  be  received  until 
9  p.m..  June  17.  by  the  Village  Commissioners,  for  the  im- 
provement of  Hazelton  Road.  Miller  D.  Starker  is  Village 
Clk. 

+Trenton,  Jf.  J. —  (Official) — The  City  Commission  has 
awarded  contracts  for  paving  various  streets  and  alleys, 
about  31.000  sq.yd.,  to  CHAS.  A.  REID  &  CO..  231  Highland 
Ave..  Trenton,  N.  J.,  at  $12,977;  the  NEWTO.V  lAVING  CO. 
at  $33,341.  and  the  McGOVERN  CONTRACTING  CO.,  at  $12,142. 
Frank   Thompson   is  City   Clk.      Noted   May   29. 

-^Wanhlnjj^ton,  X.  J. —  (Official) — Bids  will  be  received  until 
11  a.m..  June  24,  by  the  Board  of  Chosen  Freeholders  of  AVar- 
ren  County,  for  repairing  and  improving-  the  Morris  Turnpike 
between  Port  Colden  and  Phillipsburg.  J.  R.  Thatcher  is  Dir. 
Bd.  of  Freeholders.  P.  W.  Salmon,  Netcong,  N.  J.,  is  County 
Engr. 

+Altoona,  Penn. — The  Board  of  Public  Worlcs  has  awarded 
a  contract  for  paving  the  approaches  to  the  new  Seventh  St. 
Bridge  to  the  BELL-BOCKEL  STONE  CO.,  at  $11,582.  The 
Woodman  Lumber  Co.  bid  $11,853. 

Derry,  Penn. —  (Official) — Bids  will  be  received  until  8  p.m., 
June  16,  by  the  Borough  Council,  for  the  improvement  of 
Fourth  Ave.  The  approximate  quantities  are:  4600  cu.yd. 
excavation;  6960  sq.yd.  vitrified  block  paving,  2000  lin.tt.  com- 
bined curb  and  water  table,  and  480  lin.ft.  stone  backing  curb. 
J.  M.  Nicholson  is  Boro.  Clk. 

+Phlladelphia,    Penn The    Department    of    Public    Works 

has  awarded  contracts  to  the  EASTERN  PAVING  CO..  at 
$40,000  for  resurfacing  13  streets  with  asphalt,  and  at  $27,- 
000  for  paving  11   streets  with  asphalt.      M.   L.   Cooke  is  Dir. 

+St.  Clair,  Penn. — The  Borough  Council  has  awarded  a 
contract  to  the  OTT  BROS.  CO.  at  $11,971  for  grading,  curb- 
ing and  paving  a  portion  of  Ormsby  Ave.  There  were  four 
other  bidders. 

Laurel,  Del. —  (Official) — The  taxpayers  will  vote  in  about 
a  week  upon  a  bond  issue  of  $30,000  for  street  improvements. 
If  carried,  bids  will  be  asked  at  once  for  street  work,  esti- 
mated to  cost  $60,000.  Herbert  W.  Hatton,  506  Equitable 
Bldg..   Wilmington,    Del.,    is   Engr.   in  Charge. 

+Baltlmore,  Md. — The  Board  of  Awards  has  awarded  a 
contract  for  vitrified  brick  pavement  on  various  streets,  un- 
der Contract  No.  53.  to  PATRICK  F.  REDDINGTON  at  $85,- 
959.      Eugene  E.    Grannan   is   Pres.   St.   Comrs. 

-A^Baitimore,    Md (Official) — Bids     will    be     received    until 

11  a.m..  June  IS.  bv  the  Board  of  Awards,  for  vitrified  block 
paving  on  various  streets  under  Contracts  No.  58  and  59: 
and  tor  granite  block  pavement  under  Contracts  No.  60  and 
61.      R.  Keith  Compton  is  Chn. 

Bids  will  be  received  until  June  IS  by  the  Board  of 
Awards,  for  about  9520  sq.yd.  bituminous  concrete  pavement 
under  Contract  No.  121.  Eugene  E.  Grannan  is  Pres.  of  St. 
Comrs. 

♦The  Board  of  Awards  has  awarded  Contract  No.  IIS  to 
FRECH  &  ALLEN.  Westminster.  Md..  at  $68,200.  The  work 
includes  20,400  sq.yd.  sheet  asphalt  paving  and  60.000  sq.yd. 
grading. 

Chestertown,  Md. —  (Official) — The  Commissioners  of  Kent 
County  received  t^wo  bids  for  the  construction  of  4.14  miles 
of  state  road  between  Betterton  and  Still  Pond,  and  both 
bids  were  rejected.     Chas.  D.  Woods  is  Pres.   of  Comrs.  Noted 

May    29. 

-ArPoeomoke,  Md. —  (Official) — Bids  will  be  received  until 
8  p.m..  June  26.  by  the  Street  Improvement  Commission,  for 
the  construction  of  30,000  sp.yd.  brick,  asphalt,  concrete  or 
bituminous  concrete  paving,  1500  sq.yd.  granolithic  pave- 
ment and  29.000  ft.  concrete  curb.  E.  James  Tull  is  Chn.  of 
Com. 

Richmond,  Va. — (Official) — Bids  will  be  received  until  11 
a.m.,  June  13,  by  the  State  Highway  Commission  for  the  con- 


.strtutlim  of  2.2  miles  of  macadam  on  the  lironil  St.  Road 
from  the  Brookland  District  line  to  Monument  llelKhts  Ave., 
Henrico    County.      P.   St.    John    Wilson    Is   Comr. 

Centervllle,  .\ln. —  (Olllclal)  —  HldK  will  be  received  until 
1  p.m..  June  21,  by  the  CommlHsloners  Court  of  Hlhb  County, 
for  improving  a  part  of  the  Blocton  and  Centi-rvllle  Koad. 
lOstlmated   coat,   $4000.      W.   S.    Keller   Is  State    Hlxhway    EnBr. 

(ireenville,  Ala.— (Olllclal )  — Bids  will  be  received  until  1 
p.m.,  June  25.  by  the  CommlsslonerH  t^ourt  of  Bullir  (Jounty. 
for  grading  and  surfacing  a  portion  of  the  Mllner  Mill  Road, 
near  Georglana,  AIu.,  at  a  cost  of  $10,000.  W.  S.  Keller  Is 
Slate   Highway    Engr. 

Monticomery,    Aim (Official)  —  Bids    will    be    received    until 

noon.  June  23.  by  the  Hoard  of  Ri^venui-  of  .Montgomery 
County  for  grading  and  graveling  the  following  roails:  Three 
miles  of  the  Macon  County  Road.  4 ',i  miles  of  lh<-  Sprague 
Junction  Road  and  2'/..  mlh-s  of  the  Fannin's  Mill  Road.  T. 
H.    Edwards  Is   Engr. 

+  MnntK»niery,  Ala. —  (Official) — The  Board  of  Revenue  of 
Montgomery  County  has  awarded  the  contract  for  Improving 
5'/.  miles  of  the  Siio wdon-Chambers  Road,  five  miles  of  the 
Line  Criek  Road  and  Ihi  miles  of  the  Naflel  Road  to  F.  F. 
McCULLOUGII.  Montgomery,  Ala.  There  were  five  other  bid- 
ders.     Noted    May    22. 

•  New  Decatur,  .\in. —  (Official) — Bids  will  be  received  until 
8  p.m..  June  16  (Instead  of  June  10,  as  previously  noled).  by 
the  Mayor  and  City  Clerk,  tor  about  85.000  sq.ft.  asphaltlc 
concrete  iKivi  iiient  and  17.000  lin.ft.  concrete  curl)  and  gutter. 
Henry    Ilartung    is    Clk.      Noted    June    5. 

+  \\  Inonii,     >1I.H» (Official) — The     Road     Commissioners     of 

Montgcinurv  County  have  awarded  the  contract  for  the  con- 
struction of  70  miles  of  sand-clay  roads  to  BEADLES  & 
MORRISON  BROS.,  Winona,  Miss.,  at  $40,000.  Henry  Hart  Is 
Chn.  Comrs.     Noted  May  29. 

+  IVew  Orleans,  I-a. —  (Official)  —  The  City  Council  has 
awarded  the  contract  for  paving  Magazine  St.  from  Exposi- 
tion Blvd.  to  .\udubon  Park  to  ADAMS  &  STEWART.  Birm- 
ingham. Ala.,  at  $6669.  Thos.  L.  Willis  is  Asst.  City  Engr. 
Noted   May   15. 

+Knoxville,  Tenn. — The  City  Commissioners  have  awarded 
contracts  for  paving  Forest  .Ave.  from  Fourth  to  Ninth  St. 
and  Third  Ave.  from  Caswell  to  Wells  St.  to  the  MURRAY 
CONSTRUCTION  CO..  Knoxville,  at  $18,433  and  $9445  respec- 
tively.    D.  G.  Leahy  is  Recdr.     Noted  -May  15. 

+Canton,  Ohio — The  Commissioners  of  Stark  County  have 
awarded  the  contract  for  paving  seven  miles  of  the  Can- 
ton-Cairo Road  to  WISE.  SMITH  &  KHABILL  at  $115,507. 
The  contract  for  paving  four  miles  of  the  .\lliance-Marlboro 
Road  was  awarded  to  H.-MNES  &  MILLER,  Akron,  Ohio,  at 
$77,646.      J.   H.    McConnell    is   Audr. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  13,  by  the  Director  of  Public  Service  for  grad- 
ing, draining,  curbing  and  paving  with  brick  portions  of 
Perkins  Ave.,  Wes*.  4Sth  Place  and  West  49th  Place,  and 
for  resurfacing  with  asphaltic  concrete  a  part  of  Lake  Ave. 
W.   J.  Spring'oorn   is   Dir. 

Coluntbus,  Ohl4i — (Official) — Bids  will  be  received  by  the 
State  Highway  Ctmimissioner  until  2  p.m.,  June  13,  for  grad- 
ing and  paving  with  waterbound  macadam  two  miles  of  the 
Kenton-Findlav  Road.  Sects.  1  and  2,  at  an  estimated  cost 
of   $1788,    and    $5064    respectively.      James   R.    Marker    is   Comr. 

+Cf>lunibuH,  Ohio — The  State  Highway  Commissioner 
awarded  the  contract  for  paving  1.89  miles  of  the  Athens- 
Logan  Road.  .-Athens  County,  with  brick  to  WILSON  & 
BOWERS.  Athens.  Ohio,  at  $25,200.  Davidson  &  Cunod. 
Athens,  bid  $25,600.  The  contract  for  paving  one  mile  of  the 
Urbana-West  Jefferson  Road  was  awarded  to  S.AMUEL  W. 
WRIGHTSEL,    Logan,    Ohio,    at    $8960.      Noted    May    29. 

+LaneaNter,  Ohi<i — (Official) — The  contract  for  paving 
Locust  St.  with  vitrified  brick  has  been  awarded  to  BOWER 
cfe  WILSON,  Athens,  Ohio,  at  $7300.  R.  F.  Brown  is  Dir.  of 
Pub.   Serv.      Noted   May   22. 

+L.ima,  Ohio — (Official) — The  Director  of  Public  Service 
has  awarded  the  contract  for  4028  sq.vd.  of  brick  pavement 
on  Jameson  -Ave.  to  J.  BLODGETT.  Lima,  Ohio,  at  $8303. 
Other  bidders  were:  Summers  &  Hardin,  $9100;  H.  S.  Enck, 
$9131;  and  Murray  &  Jameson,  $8335.  G.  A.  Crayton  is  City 
Engr.      Noted   May   1 

Lorain,  Ohio — Bids  will  be  received  until  June  30  by  the 
Board  of  Commissioners  of  Lorain  County  for  grading  and 
paving  a   portion   of   the   Kipton-Wakeman   Road. 

New  Philadelphia,  Ohio — (Official) — Bids  will  be  received 
until  noon.  June  12.  by  the  Director  of  Public  Service  for 
improving  West  Fair  St.  by  grading,  curbing  and  paving 
with  brick,  asphalt  or  asphaltic  concrete.  H.  P.  Pribley  is 
Dir.     T.  L.  Auginbaugh  is  Clk. 

+Uhrich8ville,  Ohio — (Official) — The  Trustees  of  Mill 
Township  have  awarded  a  contract  to  HENDERSON  BROS. 
Coshocton.  Ohio,  at  $31,984  for  improving  two  miles  of  the 
Park  Valley  Road.  Paul  R.  Murray  is  Engr.  H.  O.  Snyder  is 
Township   Clk.      Noted   May   1. 

^Va^ren,  Ohio — (Official) — Bids  will  be  received  until  noon. 
June  19.  by  the  Director  of  Public  Service,  for  paving  sec- 
tions of  Mercer,  North  Vine.  Belmont  and  Adams  Sts.  with 
vitrified  block,  asphalt  block  or  creosoted  wood  block,  about 
15.531  sq.yd.  in  all.  Chas.  L.  Craig  is  Dir.  Wm.  E.  Dilley  is 
City  Audr. 

+Wooster,  Ohio — (Ofl;iciaI) — The  Director  of  Public  Service 
has  awarded  contracts  to  the  MIDLAND  CONSTRUCTION 
CO.,  Lima.  Ohio,  for  brick  pavements  as  follows:  Pittsburgh 
Ave..  $25,474:  College  Ave.  Extension.  $5141:  Nold  .Ave..  West 
end,  $5647:  Nold  Ave..  East  end.  $6104;  Derr  Ave..  $2123;  West 
Liberty  St.  Road.  $9172;  South  Walnut  St..  $10,178.  T.  P. 
Brown   is  City   Engr.      Fred   Haller  is  Dir.    ^f  Pub.   Ser. 

Voungstoivn,  Ohio — (Official) — Bids  will  be  received  until 
noon.  June  16,  by  the  Trustees  of  Poland  Township,  Ma- 
honing County,  for  paving  with  brick  a  portion  of  Sec- 
tion 1  of  the  Poland-Struthers  Road.  W.  J.  Maurice.  Lowell- 
ville.  Ohio,  is  Township  Clk.  George  M.  Montgomery,  816 
Wilson    .Ave..    Youngstown.    is    Engr. 
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+Indiana—iufflcial)— Contracts  for  road  improvements  in 
Indiana    havt    been   awarded   as    follows:  „         »       *„ 

!ft  Gi"  ensburg  bv  Commissioners  of  Decatur  County  to 
REED  &  THOMSON,  Greensburg,  Ind.,  at  $12,548.  Linton  W. 
bands  \f.jj\H^-  (  by  Commissioners  of  Warren  County  to 
J.  W  THOMAS,  Delphi.  Ind.,  at  ?11,890.  Other  bidders  we.^: 
Mahoney  Bros.,  J12,22S  and  W.  J.  McGuire,  ?12,1<0.  D.  H. 
Moffitt   is   Audr.  .      .  J,    ^,    ^ir    c/^ontv    to 

At  Jeftersonville.  by  Commissioners  of  Clark  County  to 
MAGGERT  &  PEACOCK  at  $23,dS0.  George  W.  btoner  is 
Audr.  At  Kentland.  by  Commissioners  of  Newton  County,  to 
ALVA  E.  HARRIMAN  at  ?6795.     S.  R.  Sizeloye  is   Audi. 

No     bids     were     received     by     the      Commissioners      9'    „^'- 


Joseph    County    for    the    construction    of    a    road    in     Lincoln 
Township.     Clarence  Sedgwick  is  Audr.     Noted  May    lb. 

+  (Official)— Contracts    for    road    improvements    m    Indiana 
"     ve    been    awarded    as    follows:        ,  .    „         »       <,  „j    ir, 

By    the    Commissioners    of    Pulaski    County    for    a    load    in 
irrison    Township    to    O.    L.    M-\RKLE,    \V  inamac,    Ind.,    at 


have    been    awarded    as    follow^: 

1 
Har 
$6889.      Noted    May    15  „         .        ,         ,.,,,,,« 

Bv  the  Commissioners  of  Adams  County  to  JUL1U& 
HAUGH  and  HOMER  FAUST,  at  $6962  and  $,165  respectively 
for  roads  in  Root  and  French  Townships.     Noted  May- ^9. 

Bv  the  Commissioners  of  Boone  County  to  ^\M-.  MC- 
CARTHY, at  $56,000  for  constructing  a  county  road.  Wotea 
Mav  29.  ^  J    . 

Bv  the  Commissioners  of  Orange  County,  for  a  road  in 
Orangeville  Township  to  CHAS.  H.  TROWBRIDGE  West 
Baden.  Ind..  at  $4050,  and  for  a  road  in  Orange.  Washington 
and  Crawford  Townships  to  JOHN  DAVIS,  Hardinsburg,  Ind., 
at  $8050.     Noted  May  29.  .  ^   s. 

The  Commissioners  of  Tippecanoe  County  have  awarded 
road  contracts  to  live  local  contractors  at  a  total  cost  oi 
$23,881.     George  W.    Baxter  is  -Audr.      Noted   May   29. 

Indiana — (Official) — Bids  for  road  improvements  in  In- 
diana will  be  received  as  follows: 

July  7,  at  Jeftersonville,  by  Commissioners  of  Clark 
County,  for  the  construction  of  roads  in  Jeftersonville  and 
Charlestown   Townships.      George    W.   Stoner   is   Audr. 

July  9,  at  Peru,  by  Commissioners  of  Miami  County,  for  the 
construction  of  a  road  in  Deer  Creek  Township.  Frank  K. 
McElheny  is  Audr.  ^        ,      ^         ■  .  .t, 

June  18,  at  Paoli,  bv  Town  Board,  for  improving  the 
Public  Square.     Arthur  McCart  is  Town   Clk. 

June  27,  at  Noblesville.  bv  Commissioners  of  Hamilton 
County,  for  the  construction  of  four  roads.  George  Griffin  is 
Audr. "  ,    „      ^ 

June  30,  at  Rushvllle,  by  the  Commissioners  of  Rush 
County,  for  roads  in  Walker  and  Union  Townships.  Allen  R. 
Holden  Is  Audr. 

July  7,  at  Vevay.  by  the  Commissioners  of  Switzerland 
County,  for  a  road  In  Pleasant  Township.  John  W.  Smith  is 
Audr. 

July  8,  at  Monticello.  by  the  Commissioners  of  W  hite 
County,  for  the  construction  of  roads  in  Honey  Creek,  West 
Point,  Prairie  and  Round  Grove  Townships.  A.  G.  Fisher  is 
Audr. 

July  8,  at  Wabash,  by  the  Commissioners  of  Wabash 
County,  for  constructing  a  gravel  road  in  Chester  Township. 
D.  Showalter  Is  Audr. 

July  8.  at  Vincennes,  by  Commissioners  of  Knox  County, 
for  constructing  gravel  roads  In  Winder,  Johnson,  Harrison, 
Busseron,  Vigo  and  Vincennes  Townships.     J.  T.  Scott  is  Audr. 

July  8,  at  Brazil,  by  the  Commissioners  of  Clay  County. 
for  construction  of  a  road  In  Brazil  Township.  Edgar  A. 
Staggs  Is  Audr. 

July  14,  at  South  Bend,  by  the  Commissioners  of  St. 
Joseph  County,  for  a  road  In  Lincoln  Township.  Clarence 
Sedgwick  Is  Audr. 

Fort  Wayne,  Ind. — The  Board  of  Public  Work  has  had 
plans  prepared  and  adopted  resolutions  for  paving  18  streets. 
Bids  will  be  asked  during  the  summer.  Frank  M.  Randall  Is 
City  Engr. 

+L,aparte,  Ind. —  (Official) — The  Commissioners  of  La  Porte 
County  have  awarded  contracts  for  road  Improvements  in  the 
countv  as  follows:  T.  W.  F.  SMITH  &  CO.,  at  $76,000.  to 
ACKERMAN  &  CO..  at  $52,380,  $9200  and  $7500.  to  WILLIAM 
H.  HARRIS  at  $34,590  and  to  WILLIAM  B.  HUTCHINSON  at 
$6235  and  $12,443.  Fred  A.  Hausheer  Is  Audr.  Noted  May 
22. 

+Mantlcello,  Ind, —  (Official) — The  Commissioners  of  White 
County  have  awarded  a  contract  for  the  Improvement  of  roads 
In  Princeton  and  Jackson  Townships  to  Z.  W.  DRITT.  Logans- 
port,  Ind.,   at   $4368.      A.  G.   Fisher   la  Audr.      Noted  May    15. 

+Flln«,  Mli-h,— (Official) — The  Common  Council  has  award- 
ed contracts  for  brick  and  sheet  asphalt  pavement  on  various 
atreets.  about  37,000  sq.yd..  In  all,  to  ALBERT  PRANGE 
Grand  Rapids.  Mkh.,  and  the  CLEVELAND  TRINIDAD  PAV- 
ING  CO.     V.   E.   Newcombe   Is   City   Clk.     Noted   May   I. 

iiStuTKim,  MIrh, —  (Official) — Bids  will  be  received  until 
7  p.m..  June  30,  by  the  City  Council,  for  the  construction  of 
approximately  5000  sq.yd.  brick  pavement  and  1500  Iln.ft. 
combined  curb  and  gutter.     Chas.   W.   Coye  Is  City  Clk. 

+  E:iKln.  III.— (Official) — The  Board  of  Local  Improvements 
has  awarded  the  contract  frir  11,300  sq.yd.  of  asphaltic  con- 
crete pavement  on  Division  St.  to  the  WESTERN  IMPROVE- 
MENT CO..  Itnclne.  Wis.,  at  $22,690.  Other  bidders  were- 
LoKan  &  aiertz,  Elgin,  111.,  $25,075.  H.  O.  Goelltz,  Chicago' 
$26,097,  McCarthy  Improvement  Co.,  Davenport,  Iowa.  $25  869' 
M.  H.  iJrlghtman  Is  City  Engr.     Noted  May  22. 

Jnmnlpa,  III. —  (Official) — Bids  will  be  received  until  10  am 
June  28.  by  th.-  Highway  CommlSHlonerH.  for  the  Improvement 
of  about  12  miles  of  road  In  Jamaica  Township,      Earl  Trlsler 
In  a  Comr. 

+llnrk  laland.  Ill, — The  Board  of  Local  Tmprovement«  has 
awarded  the  contrnct  for  paving  2Dth  .St.  from  Ninth  to  18th 
Ave.    with    brick    to    the    TRI-CITY    CONSTRUCTION    CO     -it 

52.06    per    sq.yd.       Wallace    Trclchlcr    Is    City    Engr.      Noted 
an.  9. 


Marinette,    Wis Bids    will    be    received    until    June    17.    by 

the  Board  of  Public  Works,  tor  brick  and  macadam  pave- 
ment and  concrete  curb  and  gutter.  A.  H.  Holquist  is  Chn. 
Board    of    Public    Works.      A.    L.    Hillis    is    City    Engr. 

Council  Bluffs,  lona — (Official) — Bids  will  be  received  until 
5  p.m.,  June  16,  by  the  City  Council,  for  709S  sq.yd.  of  vitnfled 
brick  pavement  on  Ninth  and  Tenth  Aves.  and  Ave.  E.  Charles 
J.   Duff  is  City  Clk. 

Keolculi.  Io«a — The  City  Council  has  passed  a  resolution 
for  the  paving  of  Fifth  St.  from  Blondeau  to  Orleans  bt. 
with  concrete.     J.  F.  Winters  is   City  Engr. 

Minneapolis.  Minn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  June  16.  by  the  Board  of  Commissioners  of  Hennepin 
Countv  for  improving  Road  No.  7,  Town  of  Minnetrista,  Road 
No  10  Town  of  Corcoran,  and  Road  No,  12,  Town  of  Cham- 
plin.     A.  P.   Erickson  is  County  Audr.  o      it  a 

The  Board  of  Aldermen  has  voted  to  pave  SnelTing  Ave., 
from  University  to  Grand  Ave.,  with  creosoted  wood  block, 
and  bids  will  be  called  for  at  once.  F.  W.  Cappelen  is  City 
Engr. 

+Norfolk,  Neb. — The  City  Council  has  awarded  the  con- 
tract for  47.000  sq.vd.  street  paving  with  natural  lake  asphalt 
to  the  FORD  PAVING  CO.,  Omaha,  Neb.,  at  $88,330.  The 
Council  will  advertise  at  once  for  bids  for  paving  three  ad- 
ditional blocks  on  West  Norfolk  Ave.  and  South  Seventh  bt. 
P  P.  Stafford  is  City  Clk.  H.  H.  Tracey  is  City  Engr.  Noted 
May  1.   ■ 

Poplar    Bluff,    Mo (Official) — Bids    will    be    received    until 

7-30  p.m.,  June  30.  by  the  City  Clerk  for  street  improve- 
ments estimated  to  cost  $88,093.  The  work  includes  36.201 
sq  yd  brick  pavement,  18,996  ft.  curb  and  gutter,  headers, 
sewer   pipe,    etc.      Edward   C.   Thomas    is    City    Engr. 

+St.  Louis,  Mo. —  (Official) — The  Board  of  Public  Improve- 
ments has  awarded  the  following  contracts  from  bids  re- 
ceived May  27:  To  the  RUECKING  CONSTRUCTION  CO.  at 
$19  S99  for  repaying  Pine  St.  from  12th  to  19th  St.  with  wood 
block;  to  WM.  H.  REDEMEYER  at  $20,082  for  repaying  O'Fal- 
lon  St.  with  brick  from  Seventh  to  14th  St.;  to  JOHN  Mc- 
MAHON  at  $1S.,200  and  $22,969  respectively  for  repaying  Mul- 
lanphy  St.  from  Broadway  to  12th  St.,  and  From  12th  to 
Hogan  St.  with  brick.  Charles  M.  Talbert  is  St.  Comr.  Noted 
May    22. 

Okmulgee,  Okla. —  (Official) — Bids  will  be  received  until 
7:30  p.m.,  June  30.  by  the  City  Commission,  for  paving  Dis- 
trict No.  i,  containing  33,000  sq.yd.  bituminous  concrete  pave- 
ment, and  District  No.  5,  containing  6000  sq.yd.  James  G. 
Lyons   is   Comr.    of   Pub.    Wks. 

+Tulsa,  Okla. —  (Official) — The  City  Commission  has 
awarded  the  contract  for  about  13  blocks  of  paving  to  the 
P..\RKER  WASHINGTON  CO.,  4500  Duncan  St.,  St.  Louis, 
Mo.,  at  $1.63  per  sq.yd.  The  Cleveland  Trinidad  Paving  Co. 
bid    $1.98.      T.    C.    Hughes    is    City    Engr.      Noted    May    22. 

■i^Pocatello,  Idalto — (Official) — Bids  will  be  received  until 
June  16  by  the  City  Council  for  the  construction  of  20,000 
sq.yd.  bitumen  pavement.  The  city  also  wishes  to  buy  street 
cleaning  equipment.      W.  A.   Sams  is  City   Engr. 

♦  Kverett,  Wasii. — N.  W.  BALL,  Wenatchee,  Wash.,  at 
$25,330,  was  awarded  a  contract  by  the  Snohomish  County 
C^ommissioners  for  improving  one  mile  of  highway  between 
Stanwood  and  the  Great  Northern  Station.  Brick  on  a  con- 
crete  base   will   be   used. 

+Seattle,  Wash. — The  Board  of  Public  Works  has  awarded 
contracts  to  T.  RYAN  &  CO.,  at  $42,954,  for  paving  Grand  Ave., 
and  at  $26,322.  for  laying  water  mains  on  North  S2d  and  con- 
necting- streets.  The  contract  for  paving  Fifth  Ave.  was 
awarded  to  RUSSEL  &  GALLAGHER,  at  $7568.  A.  H.  Dimock 
is  City  Engr. 

The  Board  of  Public  Works  has  awarded  a  contract  to  P. 
J.  McHUGH  PAVING  &  CONSTRUCTION  CO.,  at  $8393,  for 
paving  Third  Ave.,  North,  and  Mercer  St.  Other  bidders  were: 
Elliott  Construction  Co.,  $8595;  McQuaid  &  Moore,  $8772.  P. 
A.  HADLEY,  INC.,  713  Pairvlew  Ave.,  at  $14,163,  was  awarded 
the  contract  for  grading  Avalon  Way.  HOLT  &  JEFFREY, 
Hinckley  Bldg..  were  awarded  the  contract  for  grading  24th 
Ave.  South,  at  $69,142.  Other  bidders  were:  Henry  Brice, 
$74,336;    Andrew    I'eterson,    $74,948. 

The  BARBER  ASPHALT  PAVING  CO.,  at  $141,177,  has  been 
awarded  the  contract  by  Hoard  of  County  Commissioners 
for  paving  six  miles  of  North  Trunk  Road,  from  the  northern 
city  limits  to  the  Snohomish  County  line.  Brick  will  be  used 
on  two  miles  of  the  road,  and  warrenite  for  the  remainder, 
both  on  5-ln.  concrete  base.  E.  A.  WILLIAMS  &  CO.,  at  $85,- 
289,  were  awarded  a  contract  for  paving  three  miles  of  road- 
way between  Lake  Forest  Park  and  Bethell.  Brick  blocks, 
on  5-in.  concrete  base,  will  be  used. 

Bids  for  grading  Eighth  Ave.,  Northwest,  were  received 
as  follows:  Sloane  Eros.,  $39,104;  Henry  Brice,  $40,865;  J.  H. 
Cullom.    $41,724. 

+The  Commissioners  of  King  County  have  awarded  a 
contract  to  J.  W.  JOHNSON,  at  $84,450  for  paving  three  miles 
ft  the  Pacific  Highway  with  brick,  south  of  Kent  to  the 
I'lerce   County  line.      Max   Wardall   is   County   Clk. 

Toit,  Wash.— H.  C.  Malott.  Seattle,  was  low  bidder  at  $18,- 
495.   for  concrete   paving  on   Toll  Ave.  and  Commercial  St. 

+Fort   Stevens,  Or€- The    contract   for   the   construction   of 

roads  and  walks  has  been  awarded  to  OLAP  BOREN,  Astoria, 
Ore.,   at   $8229. 

+Ontarlo,      Calif. — (Official) — The      City  Trustees      have 

awardid   the   contract   for  improving  various  streets   to  E.   A. 

SIMMtJNS.  Ontario.  There  were  six  other  bidders.  B.  B. 
Mann    Is    City    Engr.      Noted    May    8. 

lilehmond,  Calif.. — The  City  Council  has  passed  an  or- 
dinance authorizing  the  paving  of  11  miles  of  streets,  mak- 
ing 19  miles  to  bo  Improved  during  the  summer. 

Snrrnmento,  Calif. —  (Official) — Rids  will  be  received  until 
2  p.m..  June  23,  by  the  State  Highway  Commission  for  the 
following  road  construction:  About  6%  miles  in  San  Bern 
ardino  County  between  the  westerly  and  southerly  bound.arles 
through  Ontario;  about  fiVi  miles  in  San  Luis  Obispo  County 
between  San  LulH  Obispo  and  Santa  Margarita;  12  miles  In 
Santa  Barbara  County  from  Los  Alamos  to  Bicknell  Sta- 
tion:  7%    miles   In    Santa   Clara   County   between   Morgan   HIH 
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ami  (iihi)v;  abinit  two  miles  In  Sun  Miitro  <'i)iint.v  b.twccn 
Cypri-HH  Lawn  Ci-mrlci-y  and  South  San  KianclHco,  and  about 
five  miles  of  road  In  FA  Dorado  County  between  ShhiKle 
Springs  and  El  Dorado,  Austin  B.  rietcher  la  State  Highway 
Eniii-.      Wilson    U.    Kills   is   Seey. 

♦GILLETTK,  Mi)NT(;t)M101{Y  *  TKACY  were  awarded 
the  contract  at  $1U1,!I!I7  for  c•onstruetln^f  approximately  11  >4 
miles  of  State  lliubway  In  Los  AnKeles  County,  between 
Calabasas   and    the    west    county    line.      Noted    June    5. 

INUUSTItlAL.   WORKS 

li<iM4»n.  MaMH. — A  $1,000.00(1  cold-storaso  plant  will  be 
erected  on  the  new  fish  pier  at  South  Uoston.  I'lans  have 
been  completed  by  Sterrett  &  lirunner.  156  State  St.  The 
building  win  be  of  steel  and  concrete,  220x252  ft.,  eight 
stories.      William  J.    O'lirien   is   interested. 

+  I><ireli<-Nter.  .MiiNN. — The  contract  for  the  construction  of 
an  (MKaii  laetory  on  Sidney  St.  has  been  awarded  to  the  A. 
V.Mt.N'IOKl.N'    CO..     101    Ti-.niont    St..    Boston,    at    $39,000.      The 
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115x57  ft 
I. — The    Kuerney    Heater    Mfg.    Co. 
vlll  build  a  moulding-  room  and  founi 
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Franklin  St.,  Bostor 
50x000   ft. 

+Si>rlnM:<iel<l,  Munm The  contract  for  constructing  a  fac- 
tory for  the  Bav  State  Candy  (^o..  2Sfi  Chestnut  St.,  has  been 
awarded  to  OSTIGAY  &  lUVEST,  08  Forest  Park  Ave.  It  will 
be  41x90  ft.,  two  stories,  of  In-iek.  and  will  be  located  on 
Franlclin   St.      Bruno    Wozny    is    Arch. 

+  VVoroester,  MasH. — Thi:  contract  for  the  cr;;.i>i.ruction  of  a 
manufacturing  plant  on  Neponset  St.  lor  Malcolm  K.  Smith, 
has  been  awarded  to  E.  J.  CROSS  &  CO.,  Worcester,  at  $18,000. 

The  Norton  Wheel  Co.  is  having  plans  prepared  by  Frost  & 
Chamberlain,  Archs.,  Slater  Bldg.,  for  a  fire-brick  plant  of 
bricli   and  steel,   fireproof,   two   stories,    128x138   ft. 

DriMtoI,  rfi.n. — Plans  have  been  prepared  by  C.  R.  Make- 
peace &  C-^.,  Providence,  R.  1.,  for  the  construction  of  a  two- 
story,  50x90  ft.  addition  to  the  plant  of  the  Bristol  Mfg.  Co. 
Noted  May   29. 

Buil'alo,  N.  Y. — The  Clark-Banks  Foundry  Co.,  Inc.,  recently 
organized,  will  build  and  equip  a  foundry  at  Niagara  and 
Sloan  St.  S.  L.  Clark  and  G.  I.  Banks  are  the  directors,  1418 
Niagara  St. 

The  United  States  Rubber  Reclaiming  Co.  has  had  plans 
prepared  and  will  erect  a  factory  in  Buffalo. 

George  J.  Metzger,  Arch.,  West  Huron  St.,  has  prepared 
plans  for  a  two-stor.y  addition  to  the  factory  of  the  Automatic 
Transportation  Co.,  at  Main  St.  and  the  Erie  R.R. 

Kingstou,  IV.  Y The  Ulster  County  Cleaning  &  Dyeing  Co. 

has  had  plans  prepared  by  G.  W.  Betz.  Arch.,  who  is  receiving 
bids  for  a  one-story  factory,  81x35  ft.,  with  a  one-story  ell, 
28x53   ft. 

Lockport.  N.  Y.— The  Niagara  Canning  Co.  will  erect  a  one- 
story  canning  factory  of  steel  and  concrete,  on  lower  Market 
St.,  East  Lockport.  E.  P.  Marvin,  Jr.,  and  Frank  P.  Silver- 
nail   are    managing   directors. 

+  Xlai;ara  Palls.  N.  Y. — A  contract  has  been  awarded  to 
SNYDER  &  GILLETT,  for  a  40x80-ft..  two-story  addition  to 
the  plant  of  the  International  Acheson  Graphite  Co.,  at  Buffalo 
Ave.    and    Portage    Rd. 

Syracuse,  IV,  Y. — The  Clark  Textile  Co.  is  receiving  bids 
for  an  additional  mill.   172x32   ft.,  of  fireproof  construction. 

+Cantoii,  Ohio — The  contract  has  been  awarded  to  MEL- 
BOURNE BROS..  Canton,  for  the  erection  of  the  proposed 
factory  addition  to  the  Gordon  Rubber  Works.  The  cost  has 
been   estimated    at   .$25,000. 

Cbilllcothe.  Ohio — The  American  Pad  &  Textile  Co.,  Cincin- 
nati, is  having  plans  prepared  for  the  erection  of  an  addition 
to    its   plant   at    Chillicothe. 

Cincinnati.  Ohio — The  Tenacity  Mfg.  Co..  maker  of  loose- 
leaf  devices,  will  more  than  double  their  present  plant.  The 
addition  will  be  built  on  the  south  side  of  Clark  St.,  near 
Reading  Rd.  and  will  be  30x150  ft.,  two  stories,  fireproof. 
Contracts  will  be  let  soon. 

The  American  Tank  &  Pump  Co.,  Cincinnati,  is  contemplat- 
ing the  erection  of  a  manufacturing  plant  in  Cincinnati.  A. 
C.  Davis  and  P.  E.  Studebaker,  of  Cincinnati,  are  interested. 

Cleveland,  Ohio — The  National  Quality  Lamp  Co..  Cleve- 
land,  will   appropriate    $17,000   for   additions   to   its   plant. 

C.  B.  Morgan.  2510-12  Church  Ave.,  Cleveland,  will  erect  a 
printing  building.     Cost.  $10,000. 

Columbus.  Ohio — C.  W.  Bellows,  Arch..  Columbus,  is  pre- 
paring plans  for  the  construction  of  an  addition  to  the  plant 
of  the  E.  M.  Hulse  Co.  The  building  will  be  six  stories, 
73x150    ft. 

Dayton,  Ohio — The  Lewis  W.  Keyser  Co.,  Dayton,  will  re- 
build its  factory  recently  destroyed  by  fire.  The  new  building 
will  be  erected    on  the   old  site. 

Dayton,  Ohio — Ritchie.  Wertz  Co.,  33  East  Greenwood  Ave.. 
Dayton,  have  authorized  F.  J.  Hughes  &  Co.,  Archs.,  417  United 
Brethern  Bldg.  Annex,  to  prepare  plans  for  a  four-story  and 
basement  factory  and  power  building,  60x160  ft.  Estimated 
cost.  $50,000. 

IVornood,  Ohio — The  Globe-Wernicke  Co.,  Cincinnati,  man- 
ufacturer of  office  furniture,  filing  cabinets,  etc..  will  build 
an  addition  to  its  plant  at  Norwood.  Ohio.  It  will  be  five 
stories.  385x75  ft.  Harry  Hake.  Provident  Bank  Bldg.,  Cin- 
cinnati, is  Arch. 

Portsmouth,  Ohio — F.  Smith.  Arch..  Dayton,  has  been  re- 
tained by  the-Excelsior  Shoe  Co.,  Portsmouth,  to  prepare  plans 
for  the  erection  of  its  proposed  addition.  The  building  will 
be  six  stories,   fireproof. 

Portsmouth,  Ohio — The  United  States  Metal  &  Corrugated 
Culvert  Co..  Birmingham,  Ala.,  has  acquired  a  site  and  will 
erect  a  factory  at  Portsmouth. 

Reailins;,  Ohio — Dr.  W.  S.  Burkhardt,  Cincinnati,  Ohio,  is 
interested  in  the  construction  of  a  factory  to  be  located  at 
Reading,    a    suburb    of    Cincinnati. 

Tiffin,  Ohio — The  Grey  &  White  Co.,  Tiffin,  is  receiving  bids 
for  the  construction  of  a  cold-storage  plant.  It  will  be  three 
Stories  and  basement,   57x97   ft.     Estimated  cost,   $25,000. 


The  I'ane  ohio-MlehlKan  Dairy  Co.  will  erect  a  new  plant 
on    Wade   St. 

Wnrrrn,  Ohio— The  Trumball  Steel  Co.,  Warren,  has  had 
plans   prepared   for  the  erection  of  two  addltlonB  to  Its  plant. 

Columhln  City,  Inil.— C.  V.  Vance.  Fort  Wayne.  Ind..  will 
erect  a  eannlng  plant  at  Columbia  City,  Ind.  Il  will  be  two 
stories.    40x70   ft.,   of  cement   block. 

+<'oluml>uM,  Ind, — The  Lincoln  Chair  Co.,  Columbun.  has 
awarded  the  <oniract  to  HEGE  &  CO.,  Columbus,  for  the 
erection  of  Its  proposed  factory.  The  cost  has  been  estimated 
at  about  $20,000. 

lOdlnliurK,  Ind. — The  W.  G.  Thompson  Veneer  Co.,  Bdln- 
burg,  is  considering  the  construction  of  a  sawmill.  The 
capital  of  the  company  is  $35,000. 

IndinnniMiIlM,  Ind. — The  Swartz  Electric  Co.,  Indianapolis, 
has  completed  urr  angemc^nts  tor  the  erection  of  two  factory 
additions  to  its  plant.     Estimated  cost,  ilO.OOO.     Noted  May  29. 

Detroit,  Mich. — The  Goodspeed  DetroK  Mfg.  Co.,  Ltd.,  De- 
troit, recently  Incorporated,  will  erect  •  factory  In  Detroit, 
ind  engage  In  the  manufactv-e  of  au;omcblle  engine  parts. 
The   plant   will   cost   about   $20,000. 

Detroit,  mieh.— The  Clipper  Belt  Lacer  Co.,  Detroit,  will 
erect  an  adaulon  to  Its  plant.  The  improvement  will  double 
its  capacity. 

Detroit,  Mich. — The  Fisher  Body  Co..  Detroit,  has  Increased 
its  capital  from  $50,000  to  $1,600,000.  and  will  erect  ar  addi- 
tion to  Its  plant.  The  company  manufactures  auteir',blle 
bodies. 

Detroit.  Mich. — A  large  machine  and  truck  shop  will  be 
erected  at  Labelle  Ave.  and  the  Terminal  R.R.  by  the  Detroit 
Union   Rys.,    costing   about   $115,000. 

Chicaeo,  III. — A  $100,000  plant  will  be  erected  by  Swift  & 
Co,  Chicago,  on  the  north  side  of  Wayne  St.,  between  Main 
and  Union  Sts.      W.  H.   Horton,  Chicago,   is   Arch. 

Milnaukee.  Wis.— The  recently  organized  Mutual  Brewing 
Co.  has  acquired  a  site  at  35th  and  National  Aves.  for  the  site 
of  its  $1,000,000  brewery.  The  company  is  an  organization 
composed  of  retail  liquor  dealers,  with  offices  at  230  Grand 
Ave.  Edward  G.  Hundt  is  secy.  The  company  proposes  to 
manufacture    its    own    products. 

ShehoyKan,  Wis The  Frost  Veneer  Seating  Co.,  Sheboy- 
gan will  receive  bids  soon  for  the  erection  of  an  addition  to 
its  factory.   90x250   ft. 

Cedar  Rapids,  loiva — The  Western  Implement  &  Motor  Co., 
Davenport,  Iowa,  recently  organized,  will  establish  a  factory 
at  Cedar  Rapids,   to  cost  about  $60,000. 

Invererove,  Minn.— The  Rock  Island  Co.  will  build  a  round- 
house and  repair  shops  at  Invergrove.    Estimated  cost,  $150,000. 

Mlnneaiiolis,  Minn — Press  reports  state  that  the  Prest-O- 
Lite  Co  has  purchased  a  site  near  Minneapolis,  for  the  con- 
struction  of    its  proposed    $150,000    factory. 

Dallas.  Tex The  Ford  Motor  Co.  will  erect  an  automobile 

assembling  plant  here.     It   has  adopted  plans  for  a  five-story 
reintorced-concrete  and  brick  building. 

Fort  Worth.  Tex — W.  J.  Hefley  and  associates  will  con- 
struct a  cotton-seed  oil  mill  here  at  a  cost  of  about  $90,000. 
The  plant  will  be  equipped  with  ten  presses  and  have  a  daily 
capacity    of    100    tons.      The   mill    building   will   be    60x150    ft. 

Lewisvilie.   Tex W.    P.    Davis   and    associates   will    erect  a 

cotton-seed  oil   mill  here  at  a   cost  of  about  $75,000. 

San  .Antonio.  Tex. — The  Rio  Grande  Wax  Co.  Is  preparing 
to  erect  a  wax  refinery  here  and  will  construct  another  factory 
at  some  point  in  western  Texas.  The  proposed  refinery  will 
have  a  dailv  capacity  of  10  tons  of  wax  which  is  made  from 
the  wild  candelilla  weed.  Ralph  H.  Hugo,  of  San  Antonio,  is 
interested. 

Texarkana.  Tex The  Purified  Gasoline  &  Oil  Co.  will  con- 
struct a  plant  here  for  the  manufacture  of  gasoline.  It  will 
have  a  daily  capacity  of  about  50,000  gal.'  S.  Hardin  is  Pres,, 
J.  W.  Miller,  Vice-Pres.,  and  J.  O.  Battle,  Secy,  and  Treas. 

Lamar,    Colo Preliminary    arrangements    are    being    made 

by  the  Helvetia  Condensed  Milk  Co.  for  the  construction  of  its 
factory  at  Lamar.      Estimated   cost.    $200,000. 

Everett.    Wash The    Weyerhaeuser    Lumber    Co.,    Tacoma, 

Wash.,  will  erect  a  lumber  mill  in   Everett  with  a  daily  capa- 
city of  200,000   ft.      George  S.   Long  is  Mgr. 

Seattle,  Wash. — The  Puget  Sound  Cement  &  Lime  Co.,  re- 
cently incorporated  with  a  capital  stock  of  $3,500,000,  is  plan- 
ning the  erection  of  a  cement  plant  at  Seattle,  estimated  to 
cost  $1,200,000.  The  incorporators  are  Hans  Pederson,  Alex 
Poison.  C.  P.  Bissitt  and  George  W.   Allen. 

A  site  for  a  coke,  steel  and  iron  plant,  to  cost  about 
$5,000,000.  has  been  secured  near  Seattle  by  Henry  M.  Dawes, 
of  Chicago,  111..  Chas.  G.  Dawes,  of  Chicago,  and  R.  C.  Dawes, 
Vice-Pres.  of  the  Seattle  Lighting  Co. 

Spokane,  Wash. — The  Inland  Casket  Co.,  2320  Carlisle  Ave., 
will  erect  a  three-story  brick  factory,  to  cost  from  $15,000 
to  $20,000.  Work  will  begin  shortly.  Ballard  Plannery, 
Kuhn  Bldg..  is  Arch. 

Medford,  Ore The  Rogue  River  Fruit  &  Produce  Asso- 
ciation will  build  a  cold-  and  dry-storage  plant,  to  cost  about 

$40,000. 

L,os  .tneeies,  Calif. — The  California  Woolen  Mills  Co..  Los 
Angeles  Investment  Bldg.,  has  made  arrangements  with  the 
Dutro-Wren  Construction  Co..  Longbeach.  for  the  erection  of 
its  factory  buildings  in  the  Inner  Harbor  tract.  Alfred  W. 
Rea  and  C.  E.  Garstang.  Black  Bldg..  have  prepared  pre- 
liminary plans  and  expect  to  start  working  drawings  at  once. 
The  buildings  will  be  of  reinforced  concrete  and  brick.  The 
plant  and   machinery   will   cost    $200,000. 

San  Francisco,  Calif. — The  Workman  Packing  Co.  will 
construct  a  three-story  factory,  to  cost  approximately  $50,000. 
on  Harrison  St..   between   Fourth  and   Fifth  Sts. 

Stockton,  Calif. — The  San  Joaquin  Valley  Refining  Co.  has 
been  incorporated  and  will  build  a  refinery  in  Stockton.  The 
refinery  will  have  a  capacity  of  1000  bbl.  per  day.     The  com- 
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panv  will  manufacture  gasoline,  distillate  and  other  prndui-ls. 
John  S.  Willis,  of  San  Francisco,  and  F.  P.  Faulkner,  of  bac- 
ramento.   are   interested.  ,    ,. 

The  American  Gasoline  Co.  will  erect  a  refinerj  and  dis- 
tributing plant  at  a  cost  of  about  ?50,000.  A  site  for  the  plant 
has    been    secured. 

Vernon.    Calif The    Union    Packing    &    Provision    Co.,    Los 

Angeles,  has  been  incorporated  with  a  capital  of  ?.i5U,UUU. 
The  company  has  purchased  a  12-acre  site  at  ■^  ernon.  near 
Los  Angeles,  and  will  erect  a  large  packing  plant,  to  cost 
approximately  $150,000.     J.  X.  Porter  is  Pres. 

WUmim^ton,  Calif.— The  W.  H.  Hoegee  Co.,  Los  Angeles. 
Calif.,  will  erect  a  four-storv  concrete  factory  at  Front  ana 
Canal  Sts.,   for   the   manufacture   of   sporting   goods. 

FEDER.Xl.    GOVERXMEXT    'WORK 

Po«t  Office — Bangor.  Maine— (Official)— Bids  will  be  re- 
ceived until  3  p.m.,  July  7.  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept..  Washington,  D.  C,  for  the  construc- 
tion, (except  mechanical  equipment  and  approaches)  of  the 
U.  S.  post  office  at  Bangor.  The  building  will  be  three 
stories  and  basement,  with  a  ground  area  of  approximately 
15,600    sq.ft. 

Dreddng — Portland,  Maine — (Official) — Bids  were  received 
as  follows.  June  7,  bv  the  Lieut.-Col.  W.  E.  Craighill,  Corps 
Engrs.,  U.  S.  A..  Portland,  for  dredging  in  the  Kennebec  Hiver, 
Maine:  Bay  State  Dredging  Co.,  Ltd..  Boston.  Mass.,  2S.25C. 
per  cu.vd.;  Eastern  Dredging  Co.,  Boston.  26.8c.:  Jeremiah  P. 
O'Riord'en.  Charlestown,  Mass.,  30c.:  Charles  M.  Cole,  Fall 
River,   Mass.,   27.25c. 

Drrdelns — Portland.  Maine — (Official) — Bids  were  received 
as  follows.  June  7,  bv  Lieut.-Col.  W.  E.  Craighill,  Corps 
Engrs.,  U.  S.  A.,  Portland,  for  dredging  in  Carvers  Harbor, 
Maine:  Bay  State  Dredging  Co.,  Ltd.,  Boston.  24.3c.;  Eastern 
Dredging  Co..  Boston,  24.3c.:  Jeremiah  P.  ORiorden.  Charles- 
town,   Mass.,    26c.:   Charles  M.   Cole,   Fall  River,   Mass.,   22.9c. 

Drrdelne — Portland,  Maine — (Official) — Bids  were  received 
as  follows.  June  7.  bv  Lieut.-Col.  W.  E.  Craighill.  Corps  Engrs., 
U  S.  A.,  Portland,  for  dredging  in  Medomak  River.  Maine: 
Bay  State  Dredging  Co.,  Boston,  32.9c.;  Eastern  Dredging  Co., 
Boston,    34.3c. 

■\Vharven — Newport,  R.  I. — Bids  will  be  received  by  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
until  11  a.m.,  June  28,  for  the  construction  of  wharves  and 
fender   wharf   at    the    naval   torpedo    station    at   Newport. 

Breaknater — New  London.  Conn. — Bids  will  be  received  by 
Maj.  G.  B.  Pillsbury,  Corps  Engrs.,  U.  S.  A.,  New  London, 
until  2  p.m.,  June  23,  for  repairing  the  inner  arm  of  the  break- 
water at  the  mouth   of  the  Housatonic  River,   Conn. 

.^Dredging — New  London.  Conn. —  (Official) — Bids  were  re- 
ceived as  follows.  May  31,  by  Maj.  G.  B.  Pillsbury.  Corps 
Engrs.,  U.  S.  A.,  New  London,  for  dredging  in  the  Mystic  River, 
Conn  •  (a)  Per  cu.vd.  for  an  estimated  yardage  of  34,000  cu.yd. ; 
(b)  totals:  Atlantic  Dredging  Co.,  81  New  St.,  New  York,  (a) 
27  6c  ■  (b)  $9384:  Charles  M.  Cole,  Fall  River.  Mass.,  (a)  24.9c.; 
(b)  $8466;  (recommended  for  acceptance);  The  T.  A.  Scott  Co., 
New  London,   (a)    28.25c.;    (b)    $9605. 

AConcrrte  Platformii — New  Y'ork,  N.  T.— (Official) — Bids 
will  be  received  until  noon,  June  19.  by  Col.  S.  W.  Roessler, 
Corps  Engrs.,  U.  S.  A..  Army  Bldg.,  New  Y'ork,  for  the  instal- 
lation of  concrete  platforms  for  mortar  and  10-in.  gun  in  the 
projected  armory  of  the  Eighth  Coast  Artillery  District,  New 
York. 

-ADrrdeine — New  York,  N.  Y. —  (Official) — Bids  will  be  re- 
ceived until  noon,  July  7,  by  Col.  S.  W.  Roessler.  Corps  Engrs., 
U.  S.  A..  Armv  Bldg.,  New  York,  for  dredging  in  Bay  Ridge 
and   Red  Hook   Channels,   New   York   Harbor,  N.   Y. 

DrrdKlng.  Kte. — New  York.  N.  Y. — All  bids  received  by 
Col.  \V.  M.  Black.  Corps  Engrs..  U.  S.  A..  Army  Bldg..  New 
York.  Mav  13.  for  dredging  and  rock  removal  In  Port  Chester 
Harbor  and  East  Chester  Creek,  have  been  rejected  as  exces- 
sive. 

lirmovlne  Dock — New  York,  N.  Y. — Bids  will  be  received 
until  11  a.m..  June  28,  by  the  Bureau  of  Yards  and  Docks, 
Navy  Dept..  Washington,  D.  C,  for  the  removal  of  the  cob 
dock    at   th<-    navy   yard.   New   York. 

^DrrdKlnKT — Ogdensburg,  N.  Y. —  (Official) — Bids  will  be 
received  until  11  a.m.,  July  3,  by  Col  J.  G.  Warren,  Corps 
Engrs.,    U,    K.   A.,   for   dredging   at   Ogdensburg   Harbor,    N.    Y. 

Pom  omce — Corry,  Penn. —  (Official) — Bids  will  be  received 
until  3  p.m..  Julv  16.  by  Oscar  Wenderoth,  Superv.  Arch., 
Treamirv  Dept..  Wa.shlngton.  D.  C,  for  the  construction  (in- 
cludlni.'  mechanical  equipment,  interior  lighting  flxtun^.  and 
approache.H)  of  the  V.  S.  post  office  at  Corry.  The  building 
will  have  two  otorles  and  basement,  with  a  ground  area  of 
approximately    .5400    sq.ft. 

•  Klrvatora — Philadelphia,  Penn. —  (Official) — Bids  will  be 
received  until  3  p.m.,  June  17,  by  Oscar  Wenderoth.  Superv. 
.\rch.,  TreaHury  Dept..  Washington,  D.  C.  for  the  installa- 
tion of  two  electric  passengers  In  the  U.  S.  post  office  at  Phil- 
adelphia. 

^Valvr  JarkH.  Etc. —  Pitsburgh,  Penn. — (Official) — Bids  will 
he  recelvid  until  noon.  July  9.  bv  Lieut. -Col.  Francis  R. 
Shunk.  Corns  Engrs..  P.  S,  A.,  Pittsburgh,  for  the  furnishing 
and  dellvirlng  rlver-wall  valve  Jacks,  lock  gates,  engines 
and  gale-operating  gearing  for  dams  Nos.  7  and  9,  Ohio  River. 

♦  Powrr  Hooiw— PlltHburgh.  Penn. — The  time  of  opening 
bids  for  a  fireproof  power  house  at  Dams  Nos.  7  and  tt.  Ohio 
River,  has  been  extended  fo  June  12.  Bids  were  to  have  been 
opened  Mav  21  bv  Lieut. -rd.  Francis  R.  Shunk,  Corps  Engrs., 
XT.  H.   A..   Plftsburgh.     Noted  May  29. 

RrnnvInK  Wrrck — Baltimore.  Md. — The  bid  of  the  Mer- 
rltt  &  Chapman  Derrick  &  Wn-cklng  Co..  New  York,  for  re- 
mfival  of  wreck  of  Ht«'amshlp  Alum  Chine  has  been  recom- 
mended for  acceptance.  BldB  were  opened  May  27.  The 
bid   was   $16,838. 
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c    Lift— Washington,    D.    C— (  Official)- Bids   will 

,jc  .eceived  until  3  p.m.,  June  30,  by  Oscar  Wenderoth,  Superv. 
Arch  Treasury  Dept.,  Washington,  D.  C,  for  installing  an 
hydraulic  lift  at  the  U.   S.   Treasury   Building,   Washington. 

*  \lr  Compressors — Washington   Barracks,   D.   C. —  (Official) 

Bids    will    be    received    until    2    p.m..    July    11,    by    Maj.    \V.    J. 

Barden  Corps  Engrs.,  U.  S.  A.,  Washington  Barracks,  Wash- 
ington. D.  C,  for  furnishing  three  motor-driven,  two-stage 
air  compressors. 

Projectiles — Washington,  D.  C. — Bids  have  been  received 
as  follows  bv  the  Chief  of  Ordnance,  U.  S.  A.,  Washington,  for 
furnishing  2"00  12-in.  mortar  shell.  1046  lb..  Model  1907.  and 
300  6-in.  c.-i.  shell.  Model  1908:  Tredgar  Co.,  Richmond,  Va., 
12-in  $28  each;  6-in..  $8:  Bethlehem  Steel  Co..  South  Bethle- 
hem Penn.,  12-in.,  $55.49;  6-in.,  $22;  Midvale  Steel  Co.,  Phila- 
delphia, Penn.,   12-in.,  $60;  6-in.,  $20. 

Gun  Forgings — Washington,  D.  C. — Bids  were  received  as 
follows,  June  6,  bv  the  Bureau  of  Ordnance,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  two,  four  or  six  sets  ot 
12-ln.,  50-caliber  gun  forgings:  Bethlehem  Steel  Co..  South 
Bethlehem,  Penn.,  and  Midvale  Steel  Co.,  Philadelphia,  each 
bid    34V2C.    per   lb. 

+AViIlons — New  Orleans.  La. — Bids  will  be  received  until 
a.m..  June  26,  by  Maj.  W.  H.  Schulz.  Corps  Engrs.,  U.  S.  A.. 
New  Orleans,  for  furnishing  about  26.000  cords  of  willows  at 
South  and  Southwest  Passes,  Mississippi  River. 

Rock — New  Orleans,  La. — Bids  will  be  received  by  Capt. 
C  O.  Sherrill,  Corps  Engrs.,  U.  S.  A.,  New  Orleans,  Mississippi 
River  Comn.,  Fourth  District,  until  11  a.m..  June  17,  for  fur- 
nishing and  delivering  77,500  tons  of  rock  along  the  Missis- 
sippi River,  between  Greenville,   Miss.,  and  New  Orleans. 

Stone — New  Orleans,  La. —  (Official) — Bids  were  received  as 
follows,  Mav  8,  by  Maj.  Edward  H.  Schulz,  Corps  Engrs.. 
U  S.  A.,  New  Orleans,  for  furnishing  8000  cu.yd.  of  stone  for 
South  and  Southwest  Passes,  Mississippi  River:  (a)  Per 
cu.vd..;  (b)  totals:  OSCAR  F.  BARRETT,  Cincinnati,  Ohio, 
(a)'  $3.38:  (b)  $27,940  (awarded  contract);  John  Riess,  New 
Orleans,    (a)    $3.54;    (b)    $28,320. 

.y^Lcvee  -Work — Memphis.  Tenn. — (Official) — Bids  will  be 
received  until  11  a.m..  June  29.  by  Maj.  E.  M.  Markham,  Corps. 
Engrs.,  U.  S.  A.,  Mississippi  River  Comn..  First  and  Second 
District.  Memphis,  for  about  1,900,000  cu.yd.  of  levee  work 
in    the   first   and   second   districts. 

♦  Ice  and  RcfrlBeratlne  Plants — Memphis.  Tenn. — (Official) 
— Bids  will  be  received  until  noon.  June  23.  by  Maj.  E.  M. 
Markham.  Corps.  Engr.,  U.  S.  A..  Mississippi  River  Comn., 
First  and  Second  Districts,  Memphis,  for  furnishing  and  de- 
livering three  ice  and  refrigerating  plants,  complete.  Noted 
May    29. 

Dredging  Plants — Cincinnati,  Ohio — Bids  will  be  received 
by  Lieut.-Col.  H.  Jervey,  Corps  Engrs.,  U.  S.  A.,  Cincinnati, 
until  2  p.m.,  July  8,  for  the  hire  of  five  dredging  plants. 
These  will  consist  of  one  dredge,  one  towboat  and  two  dump 
scows. 

BreakiTater — Conneaut,  Ohio — Bids  will  be  received  until 
June  26  by  Maj.  Chas  S.  Bromwell,  Corps  Engrs.,  U.  S.  A.. 
Cleveland,  Ohio,  for  breakwater  construction  at  Conneaut 
Harbor. 

Bnilding — Fort  Benjamin  Harrison,  Ind. — Bids  will  be  re- 
ceived until  11  a.m..  June  17.  by  the  Department  Quarter- 
masters, U.  S.  A.,  Federal  Bldg.,  Chicago.  111.,  for  the  con- 
struction of  an  isolation  hospital  at  Fort  Benjamin  Harrison. 

Dock — Chicago,  111. — Bids  will  be  received  until  10  a.m., 
■June  28,  by  Lieut.-Col.  George  A.  Zinn.,  Corps  Engrs.,  U.  S.  A., 
Chicago,  for  the  construction  of  a  timber-concrete  dock  in 
the  north  branch  turning  basin,  Chicago  River. 

Dredging — Chicago,  111. — Bids  were  received  as  follows. 
May  27,  by  Lieut.-Col.  George  A.  Zinn,  Corps  Engrs.,  U.  S.  A., 
Chicago,  for  dredging  in  the  Chicago  River,  about  118,000 
cu.yd.:  (a)  Disposal  eight  miles  from  shore;  (b)  disposal 
behind  bulkheads:  Great  Lakes  Dredge  &  Dock  Co.,  Chicago, 
(a)  14.75c.;  total,  $17,405;  (b)  14.75c.:  $17,405.  Fitz  Simons  & 
Connell  Dredge  &  Dock  Co..  Chicago,  (a)  $20,060;  (b)  17c.; 
$20,060;  Bvrne  Bros.  Dredging  &  Engineering  Co..  Chicago, 
(a)  30c.;  $35,400;  (b)  2Sc.;  $33,040.  The  bid  ot  the  Great  Lakes 
Dredge  &  Dock  Co.  has  been  recommended  for  acceptance. 

+  EngineH  and  Generators — Chicago,  111. — Oscar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  award- 
ed the  contract  for  furnishing  and  Installing  engines  and 
generators  in  the  Chicago  post  office  to  the  HARRISBURG 
FOUNDRY  &  MACHINE  WORKS,  Harrisburg,  Penn.,  at 
$42,000. 

Timber — Chicago,  111. — Bids  will  be  received  until  July  2 
by  Lieut.  Col.  G.  A.  Zinn.  Corps  Engrs.,  U.  S.  A".,  Chicago,  for 
furnishing   fir   timber,   f.o.b.   at   mills. 

.SnprrMtructurcN  of  Brcak«nter« — Chicago,  111.  —  Bids  will 
be  received  until  July  2  by  Lieut.  Col.  G.  A.  Zinn.  Corps 
Engrs..  U.  S.  A.,  Chicago,  for  rebuilding  with  timber,  super- 
structures over  the  easterly  and  southerly  breakwaters  at 
Chicago  Harbor,  111. 

Vnnlt-Protcctlon  SyHtrm — Peoria,  111. — Bids  will  be  re- 
ceived until  3  p.m.,  June  20.  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  for  an  electric  vault- 
protection  system  In  the  U.  S.  post  office  at  Peoria. 

+  DrpdKlnK — Milwaukee,  Wis. — The  contract  has  been 
awarded  to  the  ARTHUR  VOCKT,  DREDGING  CO..  Milwaukee, 
Wis.,  at  22c.  per  cu.vd.,  for  dredging  in  Waukegan  and  Ken- 
osha Harbors,  Wis.  About  20,000  cu.yd.  will  be  removed  at 
Waukegan  and  18,000  cu.yd.  at  Kenosha. 

♦Dredging — Duluth.  Minn. — (Official) — Bids  were  received 
as  follows.  June  3.  by  Clapt.  E.  D.  Peek,  Corps  Engrs.,  U.  S.  A.. 
Duluth,  for  dredging  In  Portage  River  Harbor:  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  111.,  9i,4c.  (recommended  for 
acceptance);  Zenith  Dredge  Co..  Duluth,  14c.:  Northern  Dredge 
&   Dock   Co.,   Duluth,   ll'^c. 
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ADrnlKlnK' — Uuluth.  Minn. — (Offlelal)  — Hlds  wi-ru  r.-iolvcd 
;is  l.illiiws.  June  3.  by  Capt.  E.  I)  I'vfk,  Ccups  EnKi-s.,  U.  S.  A.. 
Dululli.  lor  dieilKlnB  In  Superior  lOntry.  Duluth-Superlor 
llailioi-:  (a)  52.500  eii.yd.  In  entrance  channel;  (b)  aOS.OOO 
cu.yd.  in  entrance  channel;  (c)  SOOU  cu.yd.  in  atllllnK  liaaln; 
(d)  BOO  cu.yd.  exceeding  1  cu.yd.  boulders;  (e)  totals:  (Srcat 
Ualtes  Dredge  &  Doeli  Co..  ChieaKo.  111.;  and  Duluth.  Minn., 
(a)  9%c.;  (b)  ;i->.ic.;  (c)  9%c.;  (d)  $1.50;  (e)  $36.1I2!I;  Zenith 
Dredge  Co.,  Duluth,  (a)  26c.;  (b)  2t!c.;  (c)  ISc;  (d)  $2.35;  te) 
$70,345;  Northern  Dredge  &  Docl<  Co.,  Duluth.  (a)  12",i.c.;  (b) 
14'..c.;  (c)  141/.C.;  (d)  $1;  (c)  $3S.3S2;  Duluth-Superlor  Dredg- 
ing' Co.,  Duluth.  (a)  lOc;  (b)  lOc;  (c)  lOc;  td)  $1;  (e) 
$27,350.  The  bid  of  the  Great  Lakes  Dredge  &  Dock  Co.  has 
been    recommended    for    acceptance. 

Kovk  mill  Stoiio — Duluth,  Minn. — Bids  will  bo  received  by 
Capt.  !•;.  I>.  Peek.  Corps  Kngrs.,  U.  S.  A.,  Duluth,  until  noon, 
June  30.  for  furnisliing  and  placing  rock  on  the  breakwater 
at  Ashland.  Wis.,  and  for  furnishing  and  placing  rulible  stone 
foundation  for  breakwater  extension  at  Marquette.   Mich. 

Mrehanlenl  K<|iil|iiiirnt — Minneapolis,  Minn. — Bids  will  be 
received  until  3  p.m.,  .July  15,  by  Oscar  \V<>nderoth,  Superv. 
Arch.,  Treasury  Dept.,  Wasbinstoii.  D.  C.  for  the  nn'Chanical 
equipment    of    the    U.    .S.    post    oHice    at    Minneapolis, 

Pout  omoe— Poplar  Bluff,  Mo.  — (Official)— Bids  will  be  re- 
ceived until  3  p.m.,  July  15.  by  Oscar  Wenderoth.  Superv. 
Arch.  Treasury  Dept.,  Washington,  D.  C.  for  the  construction 
(including  mechanical  equipment,  interior  lighting  fixtures 
and  approaches)  of  a  one-story  and  basement  stone-raced 
building  of  5300  sq.ft.  ground  area,  nonflreproof  (except  the 
first  Hoor),  for  the  U.  S.  post   ofHce  at  Poplar  Bluff. 

-^Sluice  mid  Penstock  Onti-H — Elephant  Butte,  N.  M. — (Offi- 
cial)— Specilieations  are  on  file  at  the  office  of  "Engineering 
News."  505  Pearl  St..  New  York,  for  sluice  and  penstock 
gates  and  accessories  for  Elephant  Butte  Dam,  Rio  Grande 
Project  New  Mexico,  Tex.  Bids  will  be  received  until  June 
25,   by  the  U.   S.   Reclamation  Service,   Elephant   Butte. 

Harbor— San  Jose.  Calif.— Col.  Thomas  H.  Rees.  Corps 
Engrs.,  U.  S.  A.,  Oakland,  Calif.,  has  been  instructed  to  make 
surveys  for  the  construction  of  the  proposed  harbor  at  ban 
Jose.  The  project  contemplates  dredging  of  a  channel  iUO 
ft.  wide  and  IS  ft.  deep,  for  a  distance  of  2\<.  miles.  The 
town    has   agreed    to   erect  wharves   and   warehouses. 

Cranes — Panama — Specifications  are  on  file  at  the  office 
of  "Engineering  News,"  505  Pearl  St.,  New  York,  for  concrete- 
handling  cranes  to  be  used  in  the  construction  of  the  Pacific 
Locks  of  the  Panama  Canal.  Bids  will  be  received  until 
10-30  a.m.,  Julv  14,  by  MaJ.  F.  C.  Boggs.  Corps  Engrs.,  U.  S.  A., 
Gen.   Pur.   Officer,   Isthmian  Canal   Comn. 

Lumber — Panama — Bids  will  be  received  until  June  16  by 
MaJ.  F.  C.  Boggs.  Corps  Engrs.,  U.  S.  A.,  Gen.  Pur.  Officer, 
Isthmian  Canal  Comn.,  Washington.  D.  C,  for  furnishing 
lumber   under   Circular    77S-C. 

Oil  Tank — Hawaii — The  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  has  awarded  a  contract  for  furnish- 
ing an  oil  tank  at  the  naval  station.  Pearl  Harbor,  H.  T.,  to 
thi  TREADWELL  CONSTRUCTION  CO.,  Midland,  Penn.,  at 
$20,250. 

MISCELLANEOUS 

Fire  Station— Buffalo,  N.  Y.— The  city  of  Buffalo  wi^ll  build 
a  two^story  and  basement  firehouse,  44x56  ft.,  at  Elmwood 
Ave.  and  Great  Arrow  St..  from  plans  by  Howard  L.  Beck 
Arch.,  Municipal  Bldg.  Francis  G.  Ward,  Commissioner  of 
Public   Works,   is   receiving   bids. 

DrertBlng- Hornell.  N.  Y.— The  Governor  has  signed  the 
bill  appropFiating  $50,000  for  dredging  and  straightening  ttie 
Caniiteo  River  from  Hornell  to  Addison.  Duncan  A\  .  Peck  is 
State  Supt.  Pub.   Wks. 

Hosp  VVacons— New  York.  N.  Y.— (Official)— The  only  bid 
rec"ved  )«"?"  by  thrPire  Department,  157  East  67  th  St.,  for 
furnishing  10  motor-driven  hose  wagons  was  that  of  the 
International  Motor  Co.,  1764  Broadway,  at  ?42,500.  Joseph 
Johnson   is  Comr. 

+  Fun.,.inB  Engines— New  York,  N.  Y.—  (Offlcial)— The  Fire 
Department.  157  East  67th  St..  has  awarded  a  contract  to  the 
NOTT  FIRE  ENGINE  CO..  Minneapolis.  Minn.,  at  "^.OOO.  tor 
furnisliing  two  gasoline-propelled  pumping  engines.  Bids 
were    received    on    June    2.      Joseph    Johnson    is    Comr. 

Tractors— New  York.  N.  Y.— (Official)— The  lowest  bid  re- 
ceived bv  the  Fire  Department,  157  East  67th  St  on  June  2, 
for  furnishing  10  two-wheel  gasoline-driven  tractors,  at- 
tached to  fire  engines,  was  that  of  the  Robinson  Fire  Appar- 
atus Mfg.  Co..  St.  Louis.  Mo.,  at  $31,500.  Joseph  Johnson  is 
Comr. 

Trap  Rock  an.l  Oil— New  To'-k  N.  Y.— (Borough  The 
Bronx)— Bids  will  be  received  until  10.30  a.m..  ^»nel$  »>  tn« 
President  of  the  Borough  The  Bronx  Municipal  B^g..  Third 
Ave  and  177th  St..  for  furnishing  and  delivering  150,000  gal. 
of  asphalt  road  oil',  and  for. furnishing  and  ^elivering  broken 
trap   rock   stone  and   screenings.      Cyrus   C.   Miller  is   Pies. 

Vessels— New  York.  N.  Y.— Bids  are  being  received  by  the 
Hamburg-American  Line  for  the  construction  of  six  steam- 
ships, to  cost  about  $12,000,000.  The  vessels  will  carry  pas- 
sengers and  freight,  and  will  ply  from  New  York  and  Phila- 
delphia to  San  Francisco  and  Puget  Sound  ports.  The  con- 
tract calls  for  the  construction  of  from  four  to  six  stearn- 
ships  to  be  of  11,000  tons  displacement.  The  vessels  are  to 
have  accommodations  tor  250  cabin  passengers,  and  are  to  be 
490  ft.   long. 

•Chimney— Ossining.  N.  Y.— (Official)— Bids  will  be  re- 
ceived until  noon.  June  25.  by  John  .S  Kennedy.  Agt.  and 
Warden.  Sing  .Sing  Prison.  Ossining.  for  the  construction  of  a 
chimnev.  Drawings  and  specifications  may  be  consulted  and 
blank  forms  of  proposal  obtained  at  Sing  Sing  Prison.  Os- 
sining. Complete  sets  of  plans  and  specifications  will  b»  fur- 
nished to  prospective  bidders,  upon  reasonable  ^9^1^.^^}°  <}I^°: 
at  the  discretion  of  John  S.  Kennedy,  Agt.  and  ^\  arden.  Sing 
Sing  Prison,  Ossining. 

+Plcr— Rochester,  N.  Y.— The  contract  has  .^^"i  awarded 
bv  the  Board  of  Contract  and  Supply  to  the  T.  A.  (3ILLESPIE 
CO  50  Church  St..  New  York,  for  a  pier  on  Lake  Ontario,  at 
$9995.     Noted  June  6. 

City  Yard— Paterson,  N.  J —The  city  is  considering  estab- 
lishing a  new  city  yard.  The  cost  has  been  estimated  at 
$40,000. 


+  i>nm — ilairlsburg,  Penn. — (Ofllrlal) — Bids  will  be  received 
by  thi>  Board  of  I'ulille  WorkH,  222  .Market  SI,,  until  2;30  p.m., 
July  1,  for  furnishing  all  ma  (■  rials  and  peiformliiK  all  labor 
for  the-  construction  of  a  relnforeiil-ei.ncreti-  dam  across  the 
.Su,'f<iuehanna  River,  about  3001)  ft.  long  and  about  5  ft.  high. 
consisting  of  a  series  of  piers  and  slabs.  The  <|uantltli-s  In- 
volvid  are  approximately  1150  cu.yd.  of  concrete,  110  tons  of 
steel  reinforcement,  and  1000  cu.yd.  of  stone  filling.  .Speci- 
fications, plans  and  blank  form  of  proposal  c-an  be  obtained 
at  the  office  of  the  Board  of  Public  Works  and  from  James  H. 
Fuertes,  Consult,  Rngr..  Mil  .Nassau  St..  New  York,  upon 
making  a  deposit  of  $25.  This  deposit  will  be  given  back  to 
the  bidder  upon  the  return  of  the  plans  and  specifications  In 
good   order.      Edwin    C.   Thompson    Is  .Secy. 

•  Protective  Wall— Harrlsburg.  Penn.— (Omdal)— -nids  will 
bo  received  at  the  office  of  the  Board  of  Public  Works.  222 
Market  St..  until  2:30  p.m..  June  27.  tor  furnishing  all  mate- 
rials and  performing  ail  labor  for  the  construction  of  a 
protective  wall  and  appurtenances,  along  the  Susqui-hanna 
River  in  the  citv  of  Harrlsburg.  The  work  will  consist  ot 
about  13.500  lin.ft.  of  stepped  relnforced-concrete  retaining 
wall  and  appurtenances.  The  quantities  Involved  are  ap- 
proximately 12.000  cu.yd.  of  concrete.  600  tone  of  steel  re- 
inforcement and  45.000  cu.yd.  of  excavation  and  fill.  M)eclfl- 
cations.  plans  and  blank  form  of  proposal  can  be  obtained  at 
the  office  of  the  Board  of  Ppbllc  Works,  and  fr 
Fuertes.  Consult.  Engr..  lin_  Nassau  St.. 
making   a   deposit   of   $25 
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.,„H   ..   V..HWO.V   V-.   ,..-.        This   deposit   will   be   given   back 
he   bidder  upon   the   return  ot   the   plans  and  specincatlons 
in  good  order. 

Drain Concord.    N.    C. — The    contract   for    constructing    the 

Big  Cold  Water  Creek  drain  in  Cabarrus  County  has  been 
awarded  to  M.  P.  MOORE.  Statesville.  N.  C.  at  $la.0O0.  for 
dredging,  and   $1.50  per  cu.yd.  for  stone. 

Drainage  Work— Tallahassee.  Fla.— The  house  of  the  State 
Legislature  has  passed  the  bill,  authorizing  the  Issue  of 
$6  000.000  of  bonds  for  drainage  work. 

+Levee  Work— Greenville.  Miss.— Bids  will  be  received  by 
the  Board  of  Mississippi  Levee  Commissioners.  Greenville, 
until  noon.  June  17.  tor  the  construction  ot  about  2.300.000 
cu.vd.  of  enlargement  of  old  levees,  and  new  levee  construc- 
tion This  work  is  all  team  work,  with  wagons  or  wheeled 
scrapers.      W.  J.  Shackelford  is  Ch.  Engr. 

Pine  Line — Shreveport.  La. — .\rrangements  are  being  m,-ide 
bv  the  Standard  Oil  Co.  for  the  construction  of  a  second  pipe 
line  from  the  Caddo  oil  fields,  near  Shreveport  to  its  refinery 
at  Baton  Rouge.  La.,  at  an  estimated  cost  ot  $i 50.000.  C.  W. 
Clark    is    Gen.    Mgr.    at    Shreveport. 

+Ditch— Defiance.  Ohio— The  contract  has  been  awarded  to 
D.  G.  WATSON.  Defiance,  by  the  County  Commissioners  tor 
the  construction  of  the   North  Gordon  Creek  Ditch,  at   $13,974. 

River  Improvement— Lima.  Ohio— (OffloiaD— Preliminary 
surveys  will  be  made  soon  by  the  W.  J.  Sherman  Co..  Con- 
sult. Engr..  Toledo.  Ohio,  for  the  proposed  improvements  to 
to  be  made  to  the  Ottawa  River.  The  survey  will  probabl\ 
cover  a  distance  of  about  eight  miles.  Plans  for  a  disposal 
plant  will  be  included  in  the  report  of  the  engineer..  The 
plant  will  probably  be  erected  at  once  because  of  a  ruling  of 
the  State  Board  of  Health,  which  prohibits  the  further  use 
ot   the    river  .as  waste   place. 

Fire  Station — Marion.  Ohio — Plans  have  been  completed 
for  the  construction  of  a  fire  station  for  the  city. 

Levee — Broad  Ripple,  Ind. — The  Town  Trustees.  It  is  re- 
ported have  voted  to  construct  a  levee  from  the  east  line  ot 
the  Union  Traction  Co.'s  right-of-way  to  the  Monon  R.R., 
thence  east  to  the  Westfield  gravel  road  on  what  is  known  as 
Kirk  St..  a  distance  ot  about  half  a  mile.  Estimated  cost, 
about  $15,000. 

+Drainage  Work — Assumption.  111. — The  contract  has  been 
awarded  to  CAZLETT  &  SON.  Assumption,  for  work  in  Drain- 
ae-e  District  No.  5,  bids  opened  May  24  by  R.  W.  Johnson, 
Assumption.  The  contract  includes  2970  ft.  24-in.  1820  ft. 
14-in  ISOO  ft.  12-in.,  S20  ft.  10-in.,  and  1820  ft.  8-in.  tile. 
Noted   May    15. 

+  *Levee  Work — Cairo.  Ill  — (Official) — Bids  were  received 
June  2  for  constructing  about  562,000  cu.yd.  ot  earth  work 
enlargement  on  the  Cairo  Drainage  District  levees.  The  con  ■ 
tract  has  been  awarded  to  the  WALSH  CONSTRUCTION  CO. 
Davenport,   Iowa,   at   $286,770. 

Ditch — Sandwich.  III.— Bids  will  be  received  until  June  12 
bv  the  Drainage  Commissioners  of  Northville.  Sandwich  and 
Little  Rock  Townships  Special  Drainage  District,  for //5"avat- 
ing  about  IS.Oon  vd.  open  ditch  and  laying  about  12.000  ft. 
drain  tile,  from  S  to  33-in..  and  constructing  12  manholes  and 
a  bulkhead.     S.   M.  Henderson   is  County   Clk. 

Ditch  anil  Tile — Urbana.  111. — Bids  will  be  received  until 
June  16.  bv  Webber  &  Roth.  I^rbana.  for  the  construction  of 
drainage  work  in  Union  Drainage  District  of  Ogden  and 
Stanton  Townships,  near  the  village  of  Royal,  five  rniles  nortn 
of  St.  Joseph  or  Glover.  The  work  consists  of  200  ft.  of  open 
ditch,  two  concrete  bulkheads  containing  12  cu.yd.  each,  and 
furnishing  and  laying  the  following  til.-:  North  Branch  3000 
ft.  of  30-in..  3000  ft.  of  27-in..  1800  ft.  of  24-in..  1800  ft.  of  22-in 
1000  ft.  of  20-in..  1000  ft.  of  IS-in..  1200  ft.  of  IG-in..  and  26 
ft.  of  cast-iron  pining  16-in.  inside  diameter  under  the  Chi- 
cago &  Eastern  Illinois  R.R.  tr.icks:  South  Branch.  4200  ft. 
of  22-in..  3800  ft.  of  2n-in..  1550  ft.  of  IS-in  .  maximum  depth 
3U  to  4  ft.  Bids  mav  be  submitted  on  well-burned  clay  tile 
or'  well-made  concrete  tile.  Estimated  cost  clay  tile  work 
and  hauling.  $17,000.     G.  F.  Fisher,  Danville.  III.,  is  Engr. 

Ditch — Alden,  Towa — The  contract  will  be  awarded  soon 
bv  the  village  for  the  construction  of  Drainage  Ditch  No.  39. 
Estimated    cost.    596.000. 

Drainage  District — Clear  Lake.  Iowa — The  county  is  con- 
sidering the  construction  of  Drainage  District  No.   18. 

Ditch — Eldora.  Towa — All  bids  have  been  rejected  by  the 
County  Supervisors.  Eldora.  for  the  construction  of  the  Lamm 
Ditch." 

Tunnel — Iowa  Citv.  Iowa — Bids  will  be  received  by  the 
State  Board  of  Education,  Iowa  City,  for  the  construction 
of  a  tunnel  for  the  State  University.  It  will  be  2000  ft.  in 
length. 
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Ditch  Tile— Litchfield,  Minn.— Bids  will  be  received  until 
1  p.m..  June  21,  by  the  County  Audr.,  Litchfield,  for  tiling 
Ditch  Xo.  35.      A.  O.  Palmquist  is  County  Audr. 

+C«allne  Stations— Hulbert.  Ark.— (Official)— The  contract 
has  been  awarded  to  the  ROBERTS  &  SCHAEFFER  CO., 
McCormiclt  Bldg.,  Chicago,  111.,  by  the  Rocl<  Island  Co.,  Chi- 
cago Tortife  construction  of  a  fireproof  counter-balanced 
bulket  (Holman  type)  coaling  station  at  Hulbert,  at  about 
$15,500. 

Shipyard— Beaumont,  Tex.— The  Chamber  of  Commerce  of 
Beaumi)nt  is  interested  in  the  construction  of  a  shipyard  at 
Beaumont   tor  the  construction   of   small   vessels. 

Tunnel- Dallas,  Tex.— The  city  is  considering  the  construc- 
tion of  a  tunnel  beneath  the  race  track  at  the  Fair  Grounds. 
The    cost    has    been    estimated    at    about    ?27,000. 

Xe«-  Ton-n!^-Midland.  Tex.— The  O.  W.  Kerr  Co.,  Minne 
apolis.  Minn.,  which  recently  purchased  the  Nelson  Morris 
ranch  of  223.000  acres  near  Midland,  is  preparing  to  estab- 
lish towns  upon  the  property  and  develop  the  land  bj  means 
of   irrigation. 

Tunnel— Denver,  Colo.— The  citizens  have  voted  to  author- 


miles    in    lengin.      uonsirucLiuii    wiii    ..wot    ^,"1.*    v  •, ^^,,„„'i 

$4,500,000.     E    Fleming  is  Chn..  Chamber  of  Commerce  Tunnel 
Comn. 

-Salida.     Colo.— (Official,)— The     Denver 


Colo.,  'at   about    $22,500. 

Electric  Block  SyHtem- Everett,  Wash— The  Great  Uo'-th- 
ern  Rv.  Co.  has  prepared  plans  for  the  expenditure  of  $90,000, 
which'  will  be  used  in  extending  the  electric  staff  bloclt  sys- 
tem. The  system  is  the  same  as  the  one  in  operation  betw^een 
Everett  and  .Seattle,  and  will  be  extended  from  Pacific  Ave^ 
Everett,  to  Everett  Junction,  from  the  Junction  to  Drawbridge 
No.   10,   thence  to  Marysville,  and   on   to  Bellingham,   \^  ash. 

jettlei.— Puyallup,  -n-ash.- The  County  Commissioners. 
Puvallun,  will  ask  for  bids  soon  for  the  construction  ot  two 
jetties  along  the  banks  of  the  Stuck  and  Puyallup  Rivers. 

♦  Orandiitand— Seattle.  Wa.sh.— The  contract  has  been 
aw:  rded  to  A.  F.  DEVEREAUX.  Seattle,  for  the  construction 
of  the  Potlatch  grandstand.  The  structure  will  seat  about 
15,000. 

+Harbor  W'orlt — Seattle,  Wash. — Contracts  have  been 
awarded  bv  the  Port  of  Seattle  Commission.  Central  Bldg.,  tor 
harbor  works  as  follows:  To  HARRINGTON  PETERS  CO., 
Orit-ntal  Block,  at  $97,200.  for  constructing  warehouse,  etc., 
at  the  East  Waterway  Improvement,  and  at  $18,507  for  ware- 
house, etc..  at  Salmon  Bay  Improvement:  to  H.\NS  PEDER- 
SON,  Madison  Block,  at  $242,944,  for  substructure  work  on 
.Smith's  Cove  Improvement;  to  the  PUGET  SOUND  BRIDGE  & 
DREDGING  CO.,  Central  Bldg.,  at  $252. 3US.  for  dredging  and 
excavation  at  the  Smith'.s  Cove  Improvement;  to  SEATTLE 
SWITCH  &  FROG  CO.,  Lowman  Bldg.,  at  $22,168  and  $6,792.40 
for  rails  and  appurtenances  at  the  Smith's  Cove  and  Central 
Waterfront  Improvements. 

Dock  BondH — Portland.  Ore. — The  Commissioner  of  Public 
Docks  has  withdrawn  the  advertisement  calling  for  bids  for 
the  purchase  of  Series  B,  dock  bonds    for  $1,250,000. 

Bell  Tower — Berkeley.  Calif. — Bids  will  bi-  received  until 
10  a.m..  June  19,  bv  the  Controller  of  the  University  ot  Cali- 
fornia, Berkeley,  for  the  excavation  and  concrete  structural 
steel  and  steel  en-ctlon,  granite  work,  marble  work,  elevator 
and  ornamental  metal  work  for  the  .Sather  campanile,  on 
the   grounds  of  the  University   of  California,    Berkeley. 

DredKinK — Los  Angeles,  Calif. — James  R.  Garretson.  200 
1.  W.  Hellman  Bldg.,  has  filed  application  with  the  U.  S.  En- 
gineer, Central  Bldg.,  Los  Angeles,  for  permission  to  dredge 
False  Bay,  San  Diego,  and  reclaim  tldelands  more  than  one 
mile    In   extent. 

Shed— Los  Angeles,  Calif.— The  Alta  Planing  Mill  Co.,  830 
McGary  St.,  has  submitted  the  lowest  bid  at  $55,829,  for  the 
erection  complete  of  Municipal  Freight  Shed  No.  1  on  Pier  A, 
at  $55,829. 

+Boilen> — San  Francisco,  Calif. — The  contract  has  been 
awarded  to  the  PACIFIC;  FIRE  EXTINfJUISHER  CO.,  for  the 
Installation  of  boilers  In  the  Relief  Home,  at  $12,863. 

-San      Francisco,      Calif. — The      Board      of      Public 


+Crnien( — Santa  Ana,  Calif. — The  County  Board  of  Super- 
visors has  awarded  a  contract  to  the  RIVERSIDE  PORTLAND 
CKME.NT  CO.,  Riverside  and  Los  Angeles.  Calif.,  for  furnish- 
ing 100,000  bbl.  ot  Portland  cement  at  $1.35  per  bbl. 

Pier  Work— Santa  Monica,  Collf.^D.  G.  TurnbuU  has  pur- 
chased the  old  Bristol  nier,  and  will  remodel  It  and  erect 
Heveral  amusement  bullulngH  and  a  caff.  About  $60,000  will 
be    expended. 

Canal — Ottawa,  Ont. — Bids  will  be  received  by  L.  K.  Jones, 
Sery.  Di-pt.  Hys.  and  f^anals.  Ottawa,  until  4  p.m..  July  17, 
for  th.-  cfmHtruellf.n  of  Sect.  1  of  the  Welland  Canal.  Plans, 
KIiielllcallonH  and  form  of  contract  to  be  entered  Into  can  bo 
seen  at  the  onire  iif  the  Chief  Englnier  of  the  Department 
of  Hallways  and  Canals.  Ottawa,  and  at  the  offire  of  the  En- 
glneer-ln-Charge,   si.    Catharines.   Ont.      Noted    May    22. 

+WireleiMi  Mtationa — Ottawa,  Ont. — The  contract  has  been 
awarded  to  the  MAItCONI  CO.  OF  CANADA,  bv  the  Depart- 
ment of  Railways  ami  Canals,  Ottawa,  for  the  erection  of  two 
wlri'leHH  stations  at  the  terminals  of  the  prr>poHed  Hudson 
Bav  Ry.,  nt  Port  N.lson.  B.  C..  ih<'  northern  terminal,  and  at 
Li-  ras,  Man.,  thi-  ennneclInK  point  of  the  new  line  with  the 
govtrnment    lallway   system. 


Dredeing — Port  Arthur,  Ont. — Bids  will  be  received  until 
June  13.  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,    for   t'he   dredging   required   at    Port   Arthur. 

^Dredgins — Toronto,  Ont. — According  to  press  reports,  the 
contract  for  dredging  the  harbor  will  be  awarded  by  the  city 
to  the  Canadian  Stewart  Co.,  Montreal,  Que.  About  30.000.000 
cu.yd.   of  material  will  be  removed.      C.   H.   Rust   is   City    Bngr. 

Car  Shed — Toronto,  Ont. — The  Toronto  St.  Ry.  Co.,  Toronto, 
has  had  plans  prepared  for  the  construction  of  a  car  shed,  to 
cost  about  $36,000.  H.  G.  Salisbury,  10  Adelaide  St.,  Toronto, 
is  Arch. 

Subway — Welland.  Ont. — The  city  is  completing  arrange- 
ments for  the  construction  of  the  proposed  subway  under 
the  tracks  of  the  Michigan  Central  Ry.  tracks  m  Welland. 
Estimated    cost,     $20,000. 

Breakwater  Extension — Ogilvies.  N.  S. — Bids  will  be  re- 
ceived until  June  13.  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Wks..  Ottawa,  Ont..  for  constructing  an  extension  to  the 
breakwater  at  Ogilvies. 

Pier — Malbaie,  Que. — Bids  will  be  received  until  4  p.m., 
June  24,  bv  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,  for  the  construction  of  a  pier  at  Malbaie,  Gaspe  County, 
Que. 

BUILDINGS 

.\niherst,  MaxN. — Plans  are  being  prepared  by  Lionel 
Moses.  Arch.,  156  Fifth  Ave.,  New  York,  for  the  construction 
of   a   hotel   at   Amherst   College. 

BoNton,  MasH. — The  United  Society  of  Christian  Endeavor 
will  erect  a  headquarters  building  on  Mt.  Vernon  St.,  as  a 
memorial  to  its  founder,  Rev.  P.  B.  Clark,  Wm.  Shaw,  Tre- 
mont   Temple,    is    Secy. 

+Brookline.  Mans. — The  contract  for  the  construction  of 
the  36-apartment  building  to  be  erected  on  Westbourne  Ter- 
race, for  L.  E.  Baldwin.  6  Beacon  St..  Boston,  has  been 
awarded  to  J.  H.  MURPHY  &  CO.  Cost,  $160,000.  Fred  A. 
Short,    Boston,    is   Arch.      Noted   June    5. 

Everett,  Mass. —  {Official) — It  was  erroneously  noted  in  the 
issue  of  June  5.  that  the  city  was  planning  the  erection  of  a 
city  hall.     No  such  work  is  contemplated  this  year. 

+Pittsfield.  Mass, — The  contract  for  the  construction  of 
the  freight  house  for  the  Boston  &  Albany  R.R.  has  been 
awarded  to  WILLIAM  M.   BALLARD,  Oneida,  N.  Y. 

Sprlnisfield.  Mass The   Citv   Hospital   will   be    enlarged,   at 

a  cost  of  $750,000.      It  will   be  of  brick,   four  stories.   Kirkhara 
&    Parlett    are    Archs.,    25    Harrison    Ave.,    Springfield. 

T»e«tfleld,  Mass. — Davis  &  Brooks.  Archs..  49  Pearl  St., 
Hartford,  Conn.,  are  preparing  plans  for  the  construction  of  a 
school.      The   estimated   cost   is    $75,000.      Noted    Apr.    24. 

+\Voronoco,  Mass. — The  contract  for  the  construction  of 
15  dwellings  for  the  Strathmore  Paper  Co.  has  been  awarded 
to  the  CASPER  RANGER  CONSTRUCTION  CO.,  Appleton,  St„ 
Holyoke,   Mass. 

Bridgeport.  Conn. — Bids  will  soon  be  asked  for  the  con- 
struction of  several  buildings  for  tlie  General  Hospital.  An 
addition  to  the  main  i^uilding  a  nui'ses'  home,  a  ward  build- 
ing, a  laundry  and  a  power  plant  will  tie  erected,  all  of 
brick  and  steel.  E.  P.  Stevens,  9  Park  St.,  Boston,  Mass.,  is 
Arch. 

Plans  have  been  drawn  for  a  business  block  to  be  erected 
at  Broad  and  John  Sts.  for  Nathl.  W.  Bishop.  It  will  be  five 
stories,  70x80  ft.,  of  brick  and  steel.  E.  G.  Southey,  983  Broad 
St.,  is  Arch. 

Hartford,  Conn. — A  set  of  several  buildings  for  the  Hart- 
ford .School  of  Religious  Pedagogy,  and  the  Kennedy  School 
of  Missions  will  be  built.  The  sum  of  $1,000,000  is  now  be- 
ing   raised    for   that    purpose. 

Hartford,  Conn. — Bids  for  the  construction  of  the  isola- 
tion hospital  for  the  city  were  received  by  the  Board  of  Con- 
tract &  Supply  as  follows:  General  contract,  Thomas  Malcolm, 
Hartford.  Conn..  $58,735;  Louis  M.  Miller.  Merlden,  Conn.. 
$64,622;  F.  D.  Kent,  Hartford,  Conn.,  $54,740;  T.  R.  Fox  &  Son, 
Hartford,  Conn.,  $62,890;  W.  E.  Caulkins,  Hartford.  Conn., 
$69,999;  Adam  Purves,  Hartford,  Conn.,  $63,458.  Electrical 
work:  Baldwin-Stewart  Electric  Co.,  Hartford.  Conn..  $2778; 
E.  S.  Francis,  Hartford,  Conn.,  $3336.  Heating,  Libbv  &  Bllnn, 
Hartford,  Conn.,  $7800;  Barrett  &  Wael.  Hartford.  Conn., 
$8850;  G.  W.  Cunningham  &  Co..  Hartford.  Conn.,  $9469;  James 
T.  Murray,  Hartford.  Conn.,  $7660.  Painting:  Charles  Fall, 
Hartford.  Conn..  $7265;  Carl  W.  Jalnsen.  Hartford,  Conn,, 
$5920.  Plumbing:  Hanlon  &  Murphy.  Hartford.  Conn.,  $10,290; 
Edward  Mohl,  Hartford,  Conn.,  $13,666.  Marble  tile:  White 
&  Clark,   Hartford,   Conn.,    $1215.      Noted   Mav    29. 

The  contract  for  the  new  Fourth  Church  Society  church 
has  been  awarded  to  W.  E.  CAULKINS  &  SON,  Hartford, 
Conn.,  at  $71,000.     Noted  May  22. 

+Hnrtford,  Conn — The  Sisson  Drug  Co.  has  awarded  the 
contract  for  a  fonr-story  warehouse  at  the  rear  of  Its  Main 
St.  store  to  SMITH  &  DESCHAMPS.  Hartford.  The  building 
win  be  90x40   ft.,  and  of  mill   construction. 

Mnnrhester.  Conn. — Bids  will  be  received  by  A.  L.  Brown, 
Chn.  Eighth  School  District,  until  2  p.m.,  June  12,  for  the 
construction  of  a  school  building.  Plans  at  the  offices  of  the 
.1.  T.  Robertson  Co.,  Manchester,  Conn.,  and  W.  P,  Crabtree, 
Arch.,  New   Britain,   Conn. 

Torrineton,  Conn. — The  Torrlngton  High  School  was  re- 
cently destroyed  by  fire.  A  bond  Issue  of  $250,000  for  the 
construction  of  a  new  building  has  been  approved  bv  the  State 
Legislature.  A  town  mictlng  will  be  held  June  6,  to  vote  on 
the  appropriation.  Charles  H.  Alvord,  115  Litchfield  St.,  Is 
Chn.   Bd.   of  Education. 

Wllllmnntic,  Conn. — Plans  are  being  prepared  by  Dudley 
St.  Clalr  Donnelly.  98  State  St.,  New  London,  Conn.,  for  the 
construction  of  the  Natchang  Grammer  School.     Noted  May  29. 

Windsor,  Conn, — Bids  will  be  received  until  June  17.  bv 
Murphy  &  Dana,  Archs.,  331  Mndlson  Ave.,  Ni-w  York,  fo'r 
the  construction  of  school  buildings  at  T.oomis  Tnstltuti'. 
Windsor,  Conn.     The  buildings  Include  a  refictorv.   150x45  ft.; 
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two  (loimllorli'S.  ciU'h  40x100  ft.;  a  power  hiiii.sc,  KyiiuiiiHlum, 
and  ri^siclencc  for  the  llciul  Mitatcr.  Much  of  the  luUldlriKS 
will   bi-  of  bilck,  with   lutltUMul  stoiU'   trlmmltiKS. 

Alliiiny,   N.  \ The   Fuller  &   Robinson   Co.,   ArchH.,   Albany, 

hiivo  picparfd  plana  for  the  eonatriietlon  of  an  ailminl.stra- 
tlon  building:,  for  the  Albany  Medical  Uollege.  Dr.  A.  Vandor- 
veer  is  in  charge. 

Ilroiiklyu,  N.  Y. —  (Oftlelal) — The  following  were  low  bid- 
ders on  bids  receivid  by  the  Department  of  Parks,  Fifth  Ave. 
and  Gtth  St.,  Manhattan,  for  the  erection  of  the  second  part 
of  the  Kncnhonse  tor  the  iirooliiyn  Hotanic  Garden,  on 
Washhintiiii  .\vi-..  iipiHisite  ("rown  and  MontBTOmcry  Sts.; 
•lo.seph  r.alab.iii,  :;in  llr()adwa\'.  Manhattan.  $2r,.s!)S;  Concord 
Construct  i.on  Co..  I7i;  Court  Ave.,  $27,(;S5.  lilda  were  received 
on  May  2!).     Charles  U.  .stover  i.s  I'l-es. 

Ilrooklyn,  N.  V. — Plans  havc>  been  filed  by  A.  W.  Ross  and 
W.  W.  Rasmusscn,  Archs.,  113.'!  Broadway,  Manhattan,  for 
the  construction  of  a  four-story,  brick  hospital  building. 
296x225  ft.,  at  the  northwest  corner  of  .St.  Marks  and  Roches- 
ter Aves.,  for  St.  Mary's  Hospital.  The  estimated  cost  is 
.$200,000. 

+nu<Tnlo,  N.  Y — Thc>  contract  for  standard  Raymond  con- 
crete piles  for  the  foundation  of  the  C.ayety  Theater  has 
been  awarded  to  the  Jt.V'iMoNM)  CONCRETE  PILE  CO..  140 
Cedar   St.,   New    York.      Noteil    Apr.    24. 

nufTiilo.  N.  Y. — Bids  will  be  received  until  11  a.m.,  .Tune 
IS.  by  Francis  G.  Ward,  Comr.  Pub.  Wks.,  for  the  construc- 
tion of  a  school  on  Sears  St.,  near  Broadway.     Noted  Apr.   10. 

+  Biin'ulo,  IV.  Y. — The  general  contr.act  has  been  awarded  to 
GEORGE  SCHAAF.  547  East  Utica  St..  for  a  two-story  ware- 
house and  ofJice  building.  SOxlBO  ft.,  to  be  erected  by  the  Buf- 
falo Weaving  &  Belling  (^i..  215  Chandler  St.  G.  Morton 
Wolfe  is  Arch.,   Ellirott   Si).      Cc.sl,   $45,ihmi. 

♦  The  general  cMnlr^ul  lor  (lie  c.oislruction  of  the  theater 
to  be  erected  at  7  1.')  G.ii.s...  .St..  for  Martin  Plenthner,  has 
been  awarded  to  the  lUSo.M  CONSTRtT(-TION  CO.,  Builders' 
Exchange.      William   A.   Kidd   is  Arch.,   Chamber  of  Commerce. 

Bethune,  Bethune  &  Fuchs.  Archs..  Franklin  St.,  are  pre- 
paring plans  for  a  theater,  42x116  ft.,  to  be  erected  at  Rhode 
Island  St.  and  West  Ave.,  by  John  J.  Mahar,  250  Main  St.  The 
estimated   cost  is  $70,000. 

Bernhard  &  Vonwinkle,  1592  Genesee  St.,  will  build  a  brick 
fireproof  building,  65x131'/.  ft.,  at  Genesee  and  Uanuble  Sts., 
to   be   used   as  a   theater.      The   estimated   cost    is    $40,000. 

+Ca8tIeton,  (S.  1.)  N.  Y. — The  contract  for  the  construc- 
tion of  the  stone  dining  hail,  kitchen  and  service  building 
on  Manor  Road,  for  the  City  of  New  York.  Department  of 
Public  Charities,  has  been  awarded  to  FRYMIBR  &  H.A.NNA 
CO.,   25    West  42nd  St..  New  York. 

+  l!;iiiilra.  IV.  Y. — The  contract  for  the  construction  of  the 
four-story  building  for  N.  J.  Thompson  &  Co.,  at  State  and 
Market  Sts..  has  been  awarded  to  the  WILLIAM  R.  COMPTON 
REALTY'    &    BUILDING    CO. 

Glenx  Falls,  N.  Y'. — Barnard  &  Wildner,  Archs.,  46  Law- 
ton  St.,  New  Rochelle,  N.  Y.,  are  preparing  plans  for  the  con- 
struction of  a  hotel  on  the  site  of  the  Rulift.  The  esti- 
mated cost  is  $150,000.     Hon.  A.  B.  Colvin  is  interested. 

Ithaca.  IV.  Y.- — Plans  have  been  prepared  by  Day  &  Klauder. 
Archs..  923  Chestnut'  St..  Philadelphia,  for  tne  construction  of 
a  dormitory,  for  Cornell  University.  The  estimated  cost  is 
$150,000. 

Jamestown,  N.  Y. — Jamestown  Lodge.  B.  P.  O.  B..  contem- 
plates the  erection  of  a  four-storv  brick  and  steel  lodge  and 
oftice    building,    50x120    ft.      The    estimated   cost    is    $100,000. 

Lockport,  N.  Y'. — The  New  York  Central  Lines  will  erect 
freight  terminals  at  Lockpoi't.  The  estimated  cost  is  $100,- 
000.     S.  J.    Kearns.   is  Supt..  Rochester.  N.   Y. 

New  Y'ork,  N.  Y'. — Bids  will  be  received  unil  3  p.m..  June 
19.  by  the  Department  of  Parks.  The  Arsenal.  Fifth  Ave.  and 
64th  St..  for  the  erection  of  a  playground  building  in  John 
Jay  Park,  at  the  foot  of  East  76th  St.  Charles  B.  Stover  is 
Comr. 

Plans  have  been  filed  by  George  F,  Pelham.  Arch.,  30 
East  42nd  St..  for  the  construction  of  a  16-story  loft  and 
store  building,  84x50  ft.,  on  the  south  side  of  25th  St.,  east 
of  Sixth  Ave.,  for  the  Rexton  Realty  Co..  37  Liberty  St.  The 
estimated    cost    is    $150,000. 

Plans  have  been  filed  by  O.  Codman.  Arch.,  340  Madison 
Ave.,  for  the  construction  of  a  six-story  dwelling  on  the 
north  side  of  S9th  St..  east  of  Fifth  Ave.,  for  A.  M.  Hunting- 
ton,   10S3    Fifth   Ave.      The    estimated    cost   is    $90,000. 

+B.  Altman  &  Co..  have  awarded  a  contract  to  M.\RK 
ETDLITZ  &  SON.  4S9  Fifth  Ave.,  for  the  erection  of  a  12- 
story  addition  to  its  department  store  at  Fifth  Ave.  and  34th 
St.  The  new  section  will  cover  the  entire  block  front  on 
Madison  Ave.  from  34th  to  35th  Sts.  and  will  add  to  the 
length  of  the  present  building  95  ft.  on  35th  St..  and  145  ft. 
on  34th  St.  On  the  Madison  Ave.  front  the  building  will  be 
12  and  possibly  16  stories  high.  Trowbridge  &  Livingston. 
527  Fifth  Ave.,  are  the  Archs.  The  estimated  cost  is  $2,500,- 
000. 

Bids  will  soon  be  received  by  the  McMorrow  Engineering 
&  Construction  Co.,  271  West  125th  St..  for  the  construction 
of  a  12-story  apartment  house,  92x75  ft.,  on  the  north  side 
of  Slst  St.,  east  of  Columbus  Ave.  Neville  &  Bagge.  215 
West  125th  St.,  are  the  Archs.     The  estimated  cost  is  $450,000. 

Bids  will  be  received  until  2  p.m.,  June  19,  by  the  Presi- 
dent of  the  Borough  of  Manhattan,  at  the  offices  of  the  Com- 
missioners of  Public  Works.  21  Park  Row.  for  furnishing  all 
of  the  labor  and  materials  required  for  the  erection  and 
completion  of  a  public  comfort  station  to  be  located  at  129th 
Street  and  Third  Avenue  and  for  furnishing  ail  of  the  labor 
and   materials    required    for    the    erection   and    completion    of  a 

Sublic  comfort  station  and  band  stand  in  Abingdon  Square, 
eorge  McAneny  is  Pres. 
Plans  have  been  prepared  by  Harold  L.  Young.  Arch., 
1204  Broadway,  for  the  construction  of  a  six-story  apart- 
ment house,  on  the  entire  block  bounded  bv  St.  Nicholas  and 
Edgecombe  Aves.,  137th  and  138th  Sts.,  for  the  Yale  Realty 
Co.,  5  Beekman  St.     The  estimated  cost  is   $400,000. 


I'lauH  liave  been  completi'd  by  Oeorgo  F.  Pelham,  Arch,, 
30  East  42nd  St.,  for  the  construction  of  a  lO-story  apartment 
houHc  at  Riverside  Drive  and  150th  St.,  for  the  lie  Glad  Con- 
struction Co.,  319  West  92nd  St.  The  estimated  cost  Ih  $450,- 
000. 

Plans  have  been  filed  by  C.  H.  M«-yerd,  Archs.,  1  Union  8q., 
West,  for  the  construction  of  a  Hix-story  apartment  house, 
100x86  ft.,  on  the  northalde  of  141«t  St.,  east  of  RlverHldc 
Drive,  for  the  li.  V.  (.'onHtructlon  Co.,  979  East  l«3rd  St.  The 
estimati-d   cost    is   $120,000. 

Plana  havi'  been  (lied  by  Schwartz  &  Gross,  Archs.,  347 
Fifth  Ave.,  for  the  construction  of  a  12-atory  apartment 
bouse,  166x102  ft.,  at  Riverside  Drive  and  141at  St.,  for  N.-w- 
muk    &   Davis,    3740    Broadway.      The   estimated   cost   is    $500,- 

IMIO 

(Boro.  The  Bronx)— Plans  have  been  filed  bv  F.  A. 
Schmitt,  Arch.,  604  Cortlandt  Ave.,  for  the  construction  of  a 
Iwo-story  brick  school,  7Sx69  ft.,  on  the  north  side  of  144th 
St.,  east  of  Willis  Ave.,  for  the  Roman  Catholic  Church  of 
St.  Pius,  420  East  145th  St.  The  estimated  cost  is  $60,- 
IIOO. 

+  (l!oro.  of  Queens)  — (Oflicial— The  Department  of  Educa- 
tion. 500  Park  Ave.,  Manhattan,  haa  awarded  a  contract  to 
RIOTER  CLEARY,  at  $159,000,  for  the  construction  of  Public 
School    14,    Boro.    of   Quei^ns.      Bids   were    received   June    2. 

+S>'ra<-uNe,  !V.  Y. —  rOnicial) — The  contract  for  the  construc- 
tion of  the  three-story  building  on  South  Salina  St..  for  the 
iiesse  Sprague  Co..  has  been  awarded  to  DAWSON  BROS.. 
Union  Bidg.,  Syracuse,  N.  Y.,  at  $65,000.     Noted  June  5. 

.SyracuMe,  !V.  Y. — Bids  will  be  received  until  June  17.  bj 
the  State  Fair  Commission,  Syracuse,  for  the  construction  of 
a  poultry  building  on  the  State  Fair  Grounds.  James  A. 
Randell,  is  Arch..  704  .S.  A.  &  K.  Bldg.,  Syracuse,  N.  Y.  Noted 
May   29. 

nayonue,  IV.  J. — Louis  E.  Jellade.  Arch..  37  Liberty  St.. 
New  York,  is  preparing  plans  for  the  construction  of  a  Y.  M. 
C.  A.,  building.  J.  Herman  Mahnken  is  Chn.  of  the  Bide. 
Com.    Noted    May    8. 

+Ilellevllle,  N.  J.— The  Town  Council  has  awarded  a  con- 
tract for  thi-  erection  of  a  new  town  hall  to  the  GEORGE  A. 
SHEDDON  CO..  New  York,  at  $65,605.  Other  bidders  were: 
J.  Westlecraft  &  Son.  Belleville,  $68,886:  Oscawanna  Building 
Co.,  New  York,  $69,770;  Michael  Staub,  Mamaroneck,  N.  Y., 
$71,041. 

FleinlnKton,  N.  J — J.  N.  Pierson  &  Son.  Archs..  Perth  Am- 
boy,  are  preparing  plans  for  a  two-story  brick  high  school  to 

bi^   eri'cted    here. 

+JerMey  City,  IV.  J. — The  contract  for  the  fireproofing.  ce- 
ment work  and  waterproofing  for  St.  Peters  club  at  Warren 
and  Grand  Sts..  has  been  awarded  to  the  COMMONWEALTH 
ROOFING   CO.,  Grove  and   19th   Sts.,  Jersey   City,  N.   J.     Noted 

May   15. 

LyndhurNt.  N.  J. — The  Union  Township  Committee  is  plan- 
ning for  the  erection  of  a  new  town  hall  at  Lvndhurst  to 
cost  about  $45,000.  A  special  election  to  vote  on  the  proposi- 
tion  has   been  called. 

Newark,  N.  J. — Newark  Lodge.  Loyal  Order  of  Moose,  will 
erect   a    club    house,    at    237    Plant    St.      The    estimated    cost    Is 

$41,000. 

Newark,  N.  J. — The  Board  of  Education.  Newark,  contem- 
plates the  erection  of  an  addition  to  the  public  school  in 
Oliver  St.  E.  F.  Guilbert  is  School  Arch.,  City  Hall.  The  es- 
timated   cost    is    $50,000. 

New  Brunswick,  N.  J. — The  Board  of  Chosen  Freeholders 
has  adopted  resolutions  for  the  erection  of  a  county  Jail  to 
replace  the  present  structure,  and  has  authorized  the  prepa- 
ration of  plans. 

+  Oranee,  N.  J. — The  Board  of  Education  has  awarded  a 
contract  for  the  erection  of  a  six-room  addition  to  the  Park 
Ave.  School,  and  for  necessary  alterations  in  the  existing 
building,  to  CORNELIUS  KEVITT,  INC.,  Glen  Ridge,  N.  J.,  at 
$42,655.  The  contract  calls  for  the  completion  of  the  work 
by  Nov.    15.      Noted   May   22. 

+  neatty,  Penn. — The  contract  has  been  awarded  bv  the 
Benedictine  Fathers  for  the  construction  of  a  building  for 
St.  Vincent's  Arch  Abbey,  to  THOMAS  REILLY,  1616  Thomp- 
son,   at   $175,000. 

+Butler,  Penn. — (Official) — The  contract  for  the  construc- 
tion of  the  Y.  M.  C.  A.  building  at  Butler,  has  been  awarded 
to  GEORGE  SCHENCK  &  CO.,  Butler,  Penn.,  at  $90,000.  Noted 
May   15. 

+Erle,  Penn. — The  contract  has  been  awarded  to  CON- 
STABLE BROS.,  Erie,  Penn.,  at  $40,000,  for  the  construction 
of    the    First    Methodist    Church    edifice. 

+  HerHhey,  Penn. — The  contract  for  the  construction  of  the 
two-story  school  on  Granada  Ave.,  between  Cocoa  and  Ceylon 
Sts..  has  been  awarded  to  the  TITZEL  CONSTRUCTION  CO., 
Lancaster,  Penn.,  at   $70,000. 

Johnstoivn,  Penn. — Bids  will  be  received  until  5  p.m..  June 
24.  by  Charles  H.  Meyer.  Secy..  603  Swank  Bldg.,  for  the  con- 
struction of  an  addition  to  the  Roxbury  School,  Eighth  Ward. 
J.   Emmet   Lucas  is   Arch..    141   Fairfield   Ave. 

Hlonessen,  Penn. — .T.  M.  Beall.  Arch..  Savings  &  Trust 
Bldg..  has  prepared  plans  for  a  two-story  brick  school  to  be 
erected  by  the  Board  of  Education.  Bids  will  be  received 
about    June    15. 

Phllndelplila,  Penn. — Bids  are  being  received  by  Horace 
Trumbauer.  Arch..  Land  Title  Block,  for  the  IS-storv  addition 
to  the  Ritz-Carlton  Hotel,  at  Broad  and  Walnut  Sts..  to  be 
60x138    ft. 

+The  contract  has  been  awarded  to  C.  WHITE  &  BRO., 
Philadelphia,  for  the  construction  of  one-storv  brick  church. 
42x85  ft.,  at  57th  and  Summer  Sts..  for  St.  Mathew's  African 
United   Methodist    Protestant    Church,    to   cost    $110,000. 

+Philadelphln.  Penn. — The  contract  has  been  awarded  to 
IRWIN  &   LEIGHTON,  126  North   12th   St.,   for  alterations  and 
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additions  to  the  office  building  at  10  South  Broad  St..  for  the 
Arcade  Real  Estate  Co..  Arcade  Bldg.  The  Furness  Evans 
Co..   Provident  Bldg.,  are  Archs.     Noted   May  S. 

+The  contract  for  the  construction  or  the  seven-story 
office  building  at  Sixth  and  Walnut  Sts..  for  the  Penn  Mutual 
Lite  Insurance  Co.,  925  Chestnut  St.,  has  been  awarded  to 
DOYLE  &  CO.,   1519  Sansom   Ki.     Noted   May   1. 

Philadelphia,  Penn. — Bids  will  be  received  about  June  15, 
by  Walter  Smedlev,  Arch.,  Stephan  Girard  Bldg.,  for  the  con- 
struction of  a  brick  addition  to  the  West  Philadelphia 
Hospital,   at  41st  and   Preston  Sts. 

PittMbnrgb,  Penn. — Bids  will  be  received  until  9  a.m.,  June 
12,  by  the  Board  of  Trustees  of  the  Pennsylvania  State  Col- 
lege, Edward  Erie  Sparks,  Secy.,  for  the  construction  of  the 
Horticultural  Building  on  the  campus  of  the  Pennsylvania 
State  College.  Edward  Hazlehurst,  is  Arch.,  1433  Chestnut 
St. 


PlttMbnrgh,  Penn. — A  site  has  been  selected  on  the  South 
Hills  bv  the  officials  of  the  Board  of  Education  for  the  erec- 
tion of'a  new  school.  The  structure  will  be  located  on  Ruth, 
Harwood.  Eureka  and  Senaca  Sts.  No  architect  has  been  se- 
lected.     The    building    will    cost    $250,000. 

♦The  contract  for  the  concrete  piling  to  be  used  in  the 
construction  of  the  Farmers'  Market,  in  Duquesne  Way.  has 
been  awarded  to  the  CRANFOKD  CONSTRUCTION  CO.,  Pitts- 
burgh, Penn.  Simplex  concrete  piles  will  be  used. 

+BaItimore.  Md, — The  contract  has  been  awarded  to  the 
RAYMOND  CONCRETE  PILE  CO..  140  Cedar  St.,  New  York,  for 
placing  standard  concrete  piles  for  the  foundation  of  a  ware- 
house for  the  S.  J.  Van  Lill  Co..  Baltimore.  Md. 

+The  contract  for  the  steel  work  for  Oilman  Hall,  at  Johns 
Hopkins  University,  has  been  awarded  to  DIETRICH  BROS., 
Pleasant  and   Davis  Sts.,   Baltimore,  Md.     Noted  Apr.   IT. 

+Cnmberlan<l,  Md. — The  contract  has  been  awarded  to 
WRIGHT-RICH.\RDSON.  Cumberland,  for  the  construction 
of  the  tuberculosis  hospital  for  the  Allegheny  County  Sani- 
tarium. George  Sansburv  is  .\rch..  Citizens  National  Bank. 
It  will  be  136  ft.  long,  "and  central  portion  36x18  ft.,  with 
wings   5GxS   ft.,   of    mill   construction. 

+CharIeHton,  AV.  Va, — The  contract  has  been  awarded  to 
the  J.  C.  JONES  &  CO.,  at  ?100,000.  for  the  construction  of  the 
six-story  warehouse  for  the  Hubbard  Grocery  Co.  Noted 
May  15. 

^VheelinEf  W'.  Va. — The  National  Bank  of  West  Virginia 
will  build  a  banking  house  of  brick,  granite  and  terra  cotta. 
Plans  are  being  prepared  bv  Edward  Bates,  Schmulbach 
Bldg.      The   building  will   be    47x66    ft. 

+Tainpa,  Fla. — The  contract  for  the  construction  of  the 
two-story  office  building  for  the  Tampa  Electric  Co.  has  been 
awarded  to  MILLER  &  HYER,  at  $40,000.  F.  J.  Kennard  is 
Arch.,   Tampa. 

De  Riildrr.  La. — W.  L.  Stevens,  Arch.,  Liverpool  &  Lon- 
don Globe  Annex,  New  Orleans.  La.,  is  preparing  plans  for 
the  construction  of  a  court  house  and  jail,  for  Beauregard 
Parish.     The   estimated   cost   is   $175,000. 

+C'ovinKton,  Ky. — The  contract  for  the  construction  of  the 
church  for  .St.  Augustine's  congregation,  has  been  awarded  to 
JOSEPH  WILBERS,  at  $60,000.  D.  Davis  is  Arch.,  Fosdick 
Bldg.,   Cincinnati,    Ohio. 

Cleveland.  Ohio — The  East  End  Market  House  Co.,  is  hav- 
ing plans  prepared  by  Knox  &  Elliot,  Archs..  1248  Rocke- 
feller Bldg.,  for  the  construction  of  a  market  house  and  cold 
storage  building  extending  from  East  105th  to  East  101st  Sts. 
The  estimated  cost   is   $200,000. 

Cleveland,  Ohio — Bids  are  being  received  bv  the  Forest 
City  Engineering  Co.,  Superior  Bldg.,  for  the  co'nstruction  of 
a  six-story  and  basement,  160x175  ft.,  steel  and  concrete,  fire- 
proof, warehouse,  on  Lakeside  Ave.  and  22nd  St.,  for  the 
H.  C.    Christy  Co.     The  estimated   cost   is   $175,000. 

ColumbuH,  Ohio — F.  L.  Packard.  Arch.,  New  Havden  Bldg., 
Columbus,  has  completed  plans  and  will  ask  for  bids  for  the 
construction  of  schools  at  Hamilton,  New  Philadelphia  Troy 
Marysville,  and  Millersburg.  The  estimated  cost  of  the  work 
is  $600,000. 

Hnmllton.  Ohio — The  Board  of  Education  of  Hamilton  will 
advertise  for  bids  at  once  on  the  High  School.  It  will  be 
three  stories  and  basement,  166x222  ft.  Cost,  $300  000  F  L 
Packard.  New  Hayden  Bldg.,  Columbus,  Ohio,  Is  Arch.  Asso- 
ciate Arch.,  Fred  G.  Mueller,  704  Rentschler  Bldg.,  Hamilton 
Noted   May    1, 

K  ??'^?i!'.'"'fa*"''i^'^l''?  Y'!'  ^^  .'■'-celved  until  2  p.m.,  Julv  2. 
by  the  Ohio  Board  of  Administration.  Hartmann  Bldg..  Colum- 
bus, Ohio,  for  remodeling  an  addition  to  the  Domestic  Bulld- 
>ne   «t    the   Ohio   Soldiers'   and   Sailors'   Home,   Sandusky.      W 


+Tlflln.    Ohio — The    con 

Masonic   Temple   at   Tiffin,      __ 
CONSTRUCTION  CO.,  Toledo,  Ohio 


for    the    construction    of    the 
n   awarded   to  the   BRIGHT 


the  city   hali   has   b.-en   awardVd'Vo" HELLER   BROS     Youngs 
town,  Ohio,  at  $21S,S30.     Noted  June  6.  "«os.,    Youngs- 

+I>oKan>inar1,  ln<l. — The  general  contract  for  the  conatrnc- 
i!^"a"8        t  »''hool   has  been  awarded  to  BARNES  BROS., 

of  n,^".?.mnh""?;TTh''  .?'■?.'"'«  T*;"".,'''''*'!  '""^  «*'<'  construction 
or  tn»*   ('•mplf,    for  Ini*   H.   P.  O,   K..   has  boon  awnrHpfl   tr»  w    \r 

SNYDER  &  SONS,  Battle  Creek,  Mich  ,  at  $5o!ooO      Noted^a^-. 

+  Ma>l«>Kon.  Mloh.— The  contract  for  the  construction  of 
the  lodge  bulldlnx-  for  Muskegon  Lodge,  B.  P.  O  K  haa  been 
m!o"oo;       '"    '^""    "•     ^^II^ENBERGBr'  'CO.,    Chlcagb,  'lll.!"l"t 

...  ^S*"'";  '''•—/^l''"  will  be  received  until  noon,  June  14  bv 
the  Board  of  Education,  for  the  constnictlon  of  a  brick  hl^fi 
■chool    at    Ashley.      Fred    Brown    Is    Acting    .Secy..    Ashley 

'*."^''?"'••.u^'S•~'^'''"",  '"'"  ""'  *"'"""  "'"'■'•  building  to  he 
erected  by  the  Fraternal  Reserve  Asporlntlon  call  for  a  lOOx 
B4-ft.,     four-Btory      brick      structure,      with     "tone     trCmlng 


+Superior.  «'i.s. — The  general  contract  for  the  construc- 
tion of  the  Carpenter  School,  has  been  awarded  to  A.  DAU- 
PLAISE  at  $43,225.  The  heating  and  ventilating  contracts 
were  let  to  the  AMERICAN  HEATING  CO.,  at  $12,625;  and 
electric  wiring,  NEIL  &  CO.,  at  $1241. 

+Dul>uqne,  Iowa — The  general  contract  has  been  awarded 
to  ULBICH  WILLY,  2595  Jackson  St.,  for  the  construction  of 
a  three-story,  brick,  110x60  ft.,  gymnasium,  for  the  Dubuque 
German    College    and    Seminary. 

+Duluth.  Minn. — The  contract  for  the  construction  of  the 
R  E  Denfield  Industrial  .School,  has  been  awarded  to  the 
CHIPPEWA  FALLS  CONSTRUCTION  CO.,  Chippewa  Falls, 
Wis,  at  $135,178.  The  heating  and  ventilating  contracts 
were  let  to  the  AMERICAN  HEATING  CO.,  at  $33,700;  and 
the  electric  wiring  to  RICH.\RDSON  ELECTRIC  CO.,  at 
$7150. 

St.  Cloud,  Minn. — Bids  will  be  received  until  4  p.m.,  June 
17.  by  C.  L.  Atwood,  Dir.  of  the  State  Normal  School,  St.  Cloud. 
Minn.,  for  remodeling  and  repairing  the  main  building  and 
old   buildings   at  the   State  Normal   School. 

+Grand  Island,  IVeb. — The  contract  for  the  construction  of 
the  four-story  and  brick  Y.  M.  C.  A.  building  has  been 
awarded  to  C.  D.  RICHEY,  Hastings,  Neb.  Other  bidders 
were:  Henry  H.  Falldorf.  Grand  Island;  William  C.  Toth- 
man;  Harvey  E.  Wood.  Aurora;  George  C.  Pesha,  College 
View,   Neb.,   C.   E.   Goodhand,    Ord,   Neb.      Noted  May   15. 

Jefferson  City,  Mo, — H.  H.  Hohenschild  &  Harry  E.  Clymer, 
Archs..  Navarre  Bldg.,  are  preparing  plans  for  the  construc- 
tion of  a  cell  building  at  the  Missouri  penitentiary.  The  esti- 
mated  cost   is    $350,000. 

Poplar  BlulT,  Mo. — The  contract  for  the  construction  of  the 
two-story  high  school  at  Poplar  FJluff.  has  been  awarded  to 
the  McCarthy'  lumber  &  construction  CO.,  Farming- 
tn,  Mo.,  at  $45,622.  Other  bidders  were:  J.  W.  Linton,  $53,- 
000;  G.  Hartman  Contracting  Co.,  $52,000;  Mississippi  Con- 
struction   Co..    $52,600;   C.    W.   Tetwiler,    $48,730.      Noted  May   8. 

St.  Louis,  Mo. — Kennei-ly  &  Stiegmeyer.  Archs.,  are  pre- 
paring plans  for  the  construction  of  a  14-story  hippodrome 
and  hotel  at  Seventh  and  Market  Sts.,  for  Frank  Talbot.  The 
estimated    cost    is    $1,000,000. 

Dallas,  Tex. — Bids  will  be  received  about  July  25,  by 
George  Team,  County  Audr.,  for  the  construction  of  an  eight- 
story  jail  and  Criminal  Court  building  for  Dallas  County. 
The    estimated    cost    is    $400,000.      Noted    May    29. 

Seattle,  WaHh, — Plans  are  being  prepared  by  James  H. 
Schack,  Arch.,  Dorons  Block,  for  a  six-story  apartment  house 
to  be  erected  by  Bogue  Brown  on  Sixth  Ave.,  near  Pine  St. 
at   an   estimated   cost   of   $325,000. 

Salem,  Ore. — The  State  Board  of  Control  will  receive  bids 
until  June  19,  for  the  completion  of  unfinished  portions  of 
the  State  Supreme  Court  and  Library  Building.  Plans  may 
be  obtained  from  W.  C.  Knighton,  Arch.,  Capitol  Bldg.  R.  B. 
Goodwin    is    Clk.    Bd.    of    Control. 

Berkeley,  Calif — Bids  will  be  received  at  the  office  of  the 
Comptroller,  University  of  California,  until  June  19,  for  erec- 
tion of  the  Sather  campanile  on  the  University  grounds.  The 
estimated   cost   is   $200,000. 

c  J""?  Angeles,  Calif — The  Huntington  Park  Union  High 
School  District  will  erect  a  two-story  and  part  basement 
brick  school  to  cost  about  $80,000.  It  will  be  119x225  ft. 
George  W.  Eldredge,  521  Los  Angeles  Investment  Bldg.,  Los 
Angeles,    is  Arch. 

San  Diego,  Calif Bristow  &  Lyman,  Archs.,  Timkin  Bldg., 

have  prepared   preliminary  plans  for  a  14-story  office  building 
to    be    erected    at    Fifth    and    B    Sts.,    for    Homer    Peters     Jr 
and  associates.      It  will  be   of  steel  frame  and   brick  construc- 
tion,   i5xl00  ft.,   with   terra  cotta  exterior. 

+The  contract  for  the  structural-steel  and  iron  work  for 
the  six-story  Sefton  Hotel  on  F  St..  between  Sixth  and 
Seventh  Sts..  has  been  awarded  to  the  B.A^KER  IRON  WORKS 
Los  Angeles.  Calif.  W.  .S.  Bebbard,  Grant  Bldg.,  is  Archl 
The   estimated    cost    is   $250,000.  .".n-ii. 

San    FranrlHco,    Calif.— The    Hobart    Estate    Co.    is    having 
plans  completed   by   Willis   Polk   &  Co.,   Arch.,   Mer    Ex    Bldg 
for  a  20-story  office  building  on  Market  St.,  near  Montgomery. 
Estimated   cost,    about    $1,500,000.  u..,.s"iiic. ,. 

San  FranciHco.  Calif — 'The  following  bids  for  furnishing 
and  erecting  the  structural  steel  and  iron  work  of  the  Ex- 
position Auditorium  were  received  by  the  Committee  on 
Buildings  and  Grounds:  J  G.  Williams  Construction  Co" 
on  Proposal  C  receiving  f.o.b.  San  Francisco,  unloading 
storing  hauling,  erecting,  etc.,  the  steel  and  iron  $53  500 
Smith  Rice  Co.,  Proposal  C,  $59,500.  United  States  Steel  Prod- 
ucts Co.,  Proposal  B  for  furnishing,  fabricating  and  delivering 
f.o.b.  San  Francisco,  $217,238;  for  furnishing,  fabricating  and 
delivering  Eastern  terminal,  $164,83.5.  California  Conftruc- 
tlon  Co.,  Proposal  A  for  furnishing,  fabricating,  erecting, 
n.^hinlf  ?' I  ■■'.''•<',', ''"'I  cast  iron,  $314,060;  Proposal  B  for  fS?: 
nlshing,  fabricating  and  delivering,  San  Francisco,  $257,940: 
$2fl4  04h"'-''p,"*^'  f^^^f^ating  and  delivering  Eastern  terminal, 
InnH'w,,!'  ^•OV'^^^O  for  receiving,  f.o.b.  San  Francisco,  un- 
?on  »^Qi9o'''"';;i  '"i"""ff  and  erecting  the  steel  and  cast 
«!an  F,.;?Lt!."'„  Bh.me  Construction  Co.,  for  receiving,  f.o.b. 
900       Noted    May    29      "^'   ^"""'e'   hauling  and   erecting,    $39,- 

R  p'"n-?a'';;?r;;'-  "•/■•— r""!"  wm  he  received  until  June  16,  by 
eonstrnc?rn,?^^f"'  ^'"'L;^'!^.}^^''-  ^<'Vi-  Ottawa,  Ont.,  for  tho 
at  om,"„=l?-i?/  '^T^P"''J''^  building.  Plans,  specifications,  etc.. 
at  offices  of  Wm.   Henderson,   Resident  Arch.,   Victoria,  B.   C. 

the*??^"A  ^^"^^.t-T^^'V^H-— "^  contract  has  been  awarded  to 
cor,Jy^n}h^^  CONSTRUCTION  CO..  Toronto,  Ont„  for  the 
BM?«t  A^  "'.^  "^  ""r^..''-  ^-  Rooker  Hotel  at  Cheadie  St.  and 
First  Ave.   East.     The  estimated   cost  Is   $200,000. 

Orlf^ans"' t'^"""v,'""~^"-  '"  McKearney,  Oruenwald  Hotel  New 
hoe?^;  r^i„y'?t\t'''"  appointed  architect  for  a  350-room 
New  v,!,.t  ,  ,"'  '•■•thmi's  of  Panama,  which  will  be  built  by 
forced  concrete    ^       ^'  "■  ""^'  °^  $400,000.     It  will   be  of  rein- 
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The    Completion  of    the    Los    Angeles 
Aqueduct 

l?v    r.i  i;r  A.    IIkim.y* 


Next  November  the  City  of  Tvos  Anoreles  expects  to  for- 
mally (ledii-iite  to  public  usi-  its  new  water-works  system 
by  which  the  luiinicipalily  is  lo  <\v;\w  upon  the  strcnnis  of 
the  Sierra  Nexaila 
Mountains,  250  miles 
distant,  for  a  supple- 
mentary d  ()  m  e  s  t  i  c 
supply.  The  occasion 
will  be  one  of  more 
than  ordimiry  note 
for  doubtless  no  an- 
cient or  modern  city 
of  its  size  has  under- 
taken and  carried  to 
successful  completion 
a  jirojeet  of  such 
monumental  magni- 
tude. Likewise,  also, 
no  American  city  has 
sui'ii  possibilities  of 
economic  and  finan- 
cial returns  to  its  cit- 
izens from  a  munici- 
pal enterprise  as  has 
Los  Angeles  in  the 
Los  Angeles  Aque- 
duct if  its  affairs  are 
managed  with  judg- 
ment and  business 
acumen.  The  dedica- 
tory exercises  with 
the  several  days  of  at- 
tendant celebration, 
aside  from  the  com- 
])letion  of  the  enter- 
prise, are  to  be  made 
worthy  of  note  by  the 
attendance  of  various 
government  officials 
and  of  the  governors 
of  many  of  the  West- 
ern  States  together  with  their  stalfs. 

Because  of  the  articles  that  have  appeared  in  tliis  and 
other  publications  ou  various  phases  of  the  undertaking 
and  in  view  of  the  fact  that  other  articles  will  appear 
from  time  to  time  on  the  same  subi'eot  now  that  the 
Aqueduct,  per  se,  is  completed,  the  writer  believes  that  a 
brief  description  of  the  works  with  some  reference  to  the 
historical  details  and  a  concrete  explanation  of  the  plans 

•city   Water   Department,    636   South   Hill   St.,   Los   Angeles, 


(A  part  of  the  main  range  of  the  Si 
highest  peal\  in  the  United  States.  ; 
e.vtreme  left.) 


of  operation,  and  the  future  economic  importance  of  tin? 
task  will  be  of  more  than  romuion  interest  to  the  engi- 
lu'cring  profession. 

Any  general  description  of  the  work,  however  brief, 
must  take  up  the  three  follo\\iiii.r  pluises — all  of  them 
unusual  and  each,  deiiending  ii|ioii  the  viewpoint  of  the 
reader,  of  lirst  im])ortaii(e : 

(  1  )  The  ]>i-oje(t  stands  a>  one  of  the  most  extensive 
water-works  systems 
in  existence,  built 
under  mo.st  adverse 
conditions  of  climate 
and  topography. 

(1)  With  the  ex- 
ception of  !)  miles  of 
eonstruetioii,  the  com- 
missary department 
and  the  hospital  ami 
medical  divisions, 

whicli  were  uixler 
contract,  the  enter- 
prise fias  been  accom- 
plished under  the  di- 
rect control  and  su- 
]iervision  of  the  city. 
The  undertaking  has 
been  completed  in 
larger  detail  and  at 
something  under  the 
.$34,50fl,0()()  voted  for 
tlie  purpo.se  and  the 
time  of  estimated  con- 
struction has  not  been 
exceeded.  To  advo- 
( ates  of  municipal 
construction  of  public 
works  an  interesting 
field  of  investigation 
is  here  opened. 

(3)  While  primar- 
ily a  water-works  sys- 
tem, the  IjOS  Angeles 
Aqueduct  provides  for 
the  irrigation  for  a 
long  term  of  years  of 
135.000  acres  of  land 
with  surplus  water  and  for  tin-  development  of  a  maxi- 
mum of  120,000  hp.  of  electrical  energy,  .so  that  to  th( 
municipal  economist  this  ]iliase  of  the  undertaking  would 
stand  first. 

Before  entering  upon  an  outline  description  of  the 
engineering  work,  the  writer  desires  to  present  certain 
facts  that  are  not  apparently  well  understood  even  in  his 
own  city. 

The  Aqueduct,  /)('/■  si',  lias  a  total  length  of  "234.7  miles, 
but  the  outlet  of  the  Aqueduct  is  24  miles  northwest  of 


Fig.  1.  Tin:  IIi;.\DWATi;iis  of  thi;  Los  Ancseles  Aql-edlxt 


Mt.  Whitney.   Elev.  14.502. 
s  in  the  background,  near 
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the  city.  To  procure  the  Sierra  supply  it  is  necessary 
for  Los  Angeles  to  carry  the  water  from  tlie  outlet  of 
the  Aqueduct  across  the  San  Feruando  Valley  by  13 
miles  of  72-  to  63-in.  steel  inverted  siphon,  through  the 
crest  of  the  Santa  Monica  Mountains  by  a  tunnel  3781 
ft.  long,  down  Franklin  Carion  and  take  it  into  the  dis- 


taken.  The  explanation  of  the  division  of  the  work  is 
twu-fold:  What  was  of  vital  im])ortance  in  1907  when 
construction  was  undertaken  was  that  the  total  bond  issue 
of  $31,500,000  exhausted  the  limit  of  the  city's  legal  in- 
debtedness. Moreover,  geographically,  the  Aqueduct  ends 
ill  the  two  reservoir  sites  on  the   rim  of  the   San   Fer- 


Fl08.  2   .\Sl)  3.     Wllii;  .V.NI>   IIlCAlKiATlCH,  OwENS  HlVEn    Dl VKli.SION    TO    Lus   AnOELES    AQUEDUCT 

JKalfs   won-   beiriK  opened   on    FpI,.   9.   1913.   when   the   first   60   mllos  of  the   .\i|i>eflurt   and  Ihe 


(In   the  lower  view   th 
Halwee  ReBervoIr  were   pi; 


(ril)iitiiig  itijiiiis  on  llic  wcsicrii  i'di:c  oi'  the  city.  While 
I  lie  Aqueduct  is  fill  hut  completed  and  is  to  ho  formally 
(IcdicMted,  it  i.s  hardly  prtssihle  that  Tvf)8  Angeles  can  draw 
upon  the  new  su|iply  before  the  summer  of  1014  as  the 
construction  of  the  trunk  line  is  just  now  being  under- 


iKiiido  \'iil!cy  and  it  was  d('ci<l(Ml  that  (be  dislricts  desir- 
ing surplus  water  for  irrigation  siiould  build  tlicir  pipe 
lines  at  their  own  expense  and  that  the  i-ily  sbniibi  build 
its  supply  main  out  of  the  general  revenues  of  its  Water 
Department.     This,  as  well  as  the  fact  that   approxi- 
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tiuiti'ly  10  m\\v^  arc  das.-oil  as  |i(j\vct  fuiisliut  tioii.  will 
explain  the  many  discrepancies  as  to  the  length  of  the 
system. 

Again:  The  Owens  River  supply  is  supplementary  to 
that  of  the  present  one,  amounting  to  40,000,000  gal. 
])er  day  from  the  Los  Angeles  River.  The  water  from 
]ircsent  sources  is  pure  and  good  and  there  is  no  reason 
wliy  in  a  country  where  water  for  all  purposes  is  at  such 
a  ])reniium  that  tlic  city  should  in  any  way  surrender  its 
riparian  rights  in  the  stream  which  date  back  to  the 
founding  of  the  pueblo  in  17S1.  Also,  there  will  bo  no 
changes  of  moment  in  cither  the  present  pumpagc  or 
gravity  distribution  systems.  The  only  improvements 
needed  are  those  which  have  already  been  accomplished 
during  the  past  five  years.  These  consist  mainly,  as  they 
apply  to  thi;  new  source,  of  laying  extra  large  mains 
toward  the  sea  in  the  southwest  part  of  the  city  where 
the  growth  of  population  is  most  rajiid,  and  extending 
large-size  connecting  mains  at  right  angles  and  across 
the  city  to  the  eastward. 

The  Los  Angeles  Aqucduc-t,  or  the  Owens  River  pro- 
ject as  it  is  often  popularly  denominated,  was  conceived 
in  1904  and  came  as  a  result  of  the  dwindling  sources 
of  the  city's  supply  from  tlic  surface  and  sub-flow  of  the 
Los  Angeles  River.  Tbe  Owens  River,  with  its  tributary 
streams  draining  the  eastern  face  of  the  Sierra  Nevada 
Range  (the  roofshed  of  the  United  States)  for  a  distance 


TioN    i\  OwiCNs   \'ai.i.i;v.  Los  A.ngklks  AQUiiDUCT 

of  \'Z()  miles,  was  found  to  be  the  only  available  source 
of  adequate  supi>ly.  hi  the  valley  of  this  stream,  the 
city's  Board  of  Water  Commissioners,  out  of  the  funds 
of  the  Water  Department,  secretly  began  in  the  early 
part  of  1905  to  take  options  on  lands  and  appurtenant 
water  rights.  .Inly  1,  1905,  these  negotiations  had 
reached  a  point  wbcre  speculators  could  not  impose  upon 
the  municipality  and  the  plans  of  the  board  with  a  report 
on  the  negotiations  in  the  valley  were  made  public.  In 
September  of  the  same  year,  the  people  voted  $1,500,000 
to  take  up  the  options  and  carry  on  the  preliminary  engi- 
neering investigations.  By  the  fall  of  190G,  the  plans 
and  estimates  had  been  completed  under  tbe  direction  of 
William  Mulholland,  the  city's  Water  Superintendent, 
and  his  chief  assistant,  J.  B.  Lippincott.  In  Decembetf 
of  that  year,  after  se\eral  months  of  study  and  field  in- 
spection, a  consulting  board  of  engineers  compo.sed  of 
ilessrs.  .lohn  \\.  Freeman,  Frederick  V.  Stearns  and 
James  D.  Schuyler  (now  dead)  gave  the  project  their 
approval  practically  as  it  was  outlined.  In  June  of 
1907  the  people  voted  $23,000,000,  the  amount  of  Mr. 
'Mulhol land's  estimate,  to  undertake  the  work,  it  being 
understood  that  j)ower  development  must  be  made  from 
future  bond  issues  for  that  purpose. 

A  classification  of  the  work  as  it  has  been  carried  out, 
includes  the  construction  noted  in  the  table  at  the  top  of 
the   next  column. 
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Fig.  5.    Camp  in  the  Santa  Susana  Ean'ge 


Fig.  6.   Camp  on  the  Jawbone  Division 

eles  Aqueduct  was 
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Classification  I^ength  in  milea 

Tunnel *-  P':' 

Power  tunnel oi    i  j 

Open  unlined  canal qn  -k 

Open  lined  canal q7  70 

Concrete-covered  conduit i  o^ 

Haiwee  by-pass lo  nfi 

aiphons  (steel  and  concrete) .  .  ,^ 

Flumes "  ]J 

Power  penstock [J  ** 

Other  power  construction , .  . ,  ■  -n 

Reservoirs ^-^^ 

Total  length  of  aqueduct  233. 7fi 

Of  the  foregoiut;,  ."jI.impo  ii..  (•x<lu~iv<'  <>(  poiistofks,  is 
classed  as  power  i-oiistnictioii  w  itii  a  pro  rata  ol'  tust  di'- 
fraved  from  the  power  bonds  issue  of  $3,500,00(1  for 
the  reason  that  it  was  nec-cssary  to  adapt  the  designs 
of  the  Aqueduct  to  meet  the  needs  of  poAver  development. 
This  is  particularly  true  of  a  stretch  of  seven  miles  lead- 
ing from  the  outlet  of  the  Klizal)cth  tunnel  (47  miles 
from  Los  Angeles).     -Vt  this  j)uint,  the  original  dcsigu  of 


lined  canal  of  a  capacity  of  800  scc-Ct.  This  canal,  2\.ll 
miles  in  length,  is  unlined  for  the  reason  that  a  con- 
siderable quantity  of  the  underground  flow  of  the  valley 
is  taken  up.  At  the  northern  toe  of  the  Alabama  Foot 
Hills,  not  far  from  the  mouth  of  the  Valley,  the  Aque- 
duct assumes  the  form  of  an  open  concrete-lined  ditch, 
;ii).56  miles  in  length  and  with  a  capacity  of  900  sec- 
ft.  This  ditch  empties  into  the  Haiwee  Reservoir  and 
is  of  a  capacity  of  more  than  double  that  of  the  rated 
delivery  of  the  Aqueduct  in  order  to  take  care  of  the 
Hood  flow  of  the  Owens  Eiver  and  tributary  streams 
which  it  is  the  duty  of  the  Haiwee  Reservoir  to  impound, 
clarify  and  sterilize.  This  basin,  with  a  capacity  of  63,- 
800  acre-feet,  acts  as  the  balance  for  the  whole  system. 
This  first  part  of  the  system  was  placed  in  operation 
Feb.  !•,  ID  13,  with  the  most  satisfactory  results. 


the  Aquciliiil  as  a  water-works  iinniilcd  lor  the  use  ot 
the  natural  channel  of  the  San  Franciscpiito  Canon  for 
n  di.stance  of  7  miles,  the  water  being  caught  up  at  the 
canon's  outlet,  thence  carricil  by  means  of  tuniiels,  si- 
j)hoiis  and  .small  stretches  of  coniluit  through  the  h.eart 
of  the  Santa  Susana  Mountain  range  and  into  the  San 
Fernando  reservoirs  at  the  Aqueduct  outlet.  The  change 
(o  meet  power  requirements  makes  it  necessary  to  carry 
Ihe  .\qu(;duct  along  the  rim  of  llu,'  canon.  .\s  money 
from  the  sale  of  |)ower  bonds  was  not  available  uiilil 
]!M1,  work  on  the  power  section  was  not  iindcrlakcii  until 
.Tnly  of  that  year.  .M.out  100(1  fi.  ,,f  tunnel  with  sonx' 
♦  iiniiel  lining  still  remains  to  be  accomplished  on  this 
•"tretch  and  temporarily,  at  least,  the  door  of  the  cafion 
niust  be  used.  This  will  in  no  way  allVcl  the  operation 
of  the  .Aqueduct  as  a  water-works  iiniject. 

The  intake  of  the  system  at  an  elevation  of  3812  ft. 
flbove  sea  level,  is  situated  11  miles  north  of  the  town 
of  Indejiendence,  Tnyo  f'ounly,  falif.,  where  the  whoh; 
normal  flow  of  the  Owens  River  is  diverted  into  an  un- 


From  the  Haiwee  lieser\()ir  south  to  the  Fairmont 
Reservoir,  a  stretch  nuule  up  of  137  miles  of  tunnels, 
conduits,  and  siphons,  the  rated  capacity  is  -131  sec. -ft. 
The  Fairmont  Reservoir,  situated  at  the  northern  edge 
(jf  the  Sierra  Madrc  Range,  is  designed  .solely  as  a  power 
regulating  reservoir  and  has  a  capacity  of  7620  acre-feet. 
From  here  the  water  passes  beneath  the  Coast  Range  by 
means  of  I(l,(il7  ft.  of  ))ressure  tunnel  of  1000  sec.-ft. 
capaiify  lo  ])njvide  for  ])eak  loads  of  power  generation. 
to  emerge  on  the  south  side  of  the  range,  and,  emptying 
into  a  surge  chamber,  from  there  plunges  down  941  ft. 
upon  the  ])ower  wheels  of  hydro-electric  plant  N'o.  1. 

This  plant,  with  a  maximum  capacity  of  69,370  hp..  b 
now  under  cons! ruction.  The  three  units  being  installed 
will  have  a  maviinum  capacity  of  37,500  hp.  and  it  is 
expected  that  the  ))lant  can  be  completed  by  late  fall. 
From  here  the  water  will  be  carried  7  miles  along  the  rim 
of  San  Franci.squito  canon,  in  this  distance  to  be  shot 
down  512  fi.  Icir  Ihe  development  of  14,100  hp.,  when- 
ever the  market  will  justify  the  installation  of  the  neees- 
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eary  machineiT.  After  leaviiiji;  the  tiiii  race  of  lliis  pro- 
posed power  plant  the  water  rto\\>  into  an  equalizing 
basin  called  the  Dry  Canon  Iieservoir,  which  has  a  ca- 
pacity of  13"25  acre-feet.  From  hero,  the  Aqueduct  a.'^ 
stated  above,  and  of  a  capacity  of  -120  see.-ft.,  takes  its 
tonrsc  through  the  rugged  Santa  Susanas  to  its  outlet 
on  the  edge  of  the  Fernando  Valley,  at  which  point  its 
elevation  is  l-iGl  ft.  above  sea  level.  The  elevation  of 
(he  city'.--  business  disti'irt  is  approximately  276  ft.  above 
.<ea  level. 

Here  at  the  present  time  a  caseade  and  water  race  is 
being  con.structed  with  two  miles  of  conduits  and  two 
short  tunnels  carrying  the  water  into  the  City  Trunk 
Lille  and  the  Lower  Fernando  Eeservoir,  both  of  which 
arc  now  under  construction.  The  completed  plan  calls 
lor  a  power  drop  of  2i)  t  ft.,  willi  a  |)ossible  development 
nl  1(1,000  hp.  between  the  Aciucduct  Outlet  and  the  Upper 
Fernando  Reservoir.     This  is  a  (-oiiteinplateil  im])!nindino- 


basin  of  l.j,!UO  acre-feet,  with  a  surface  elevation  at 
1275  ft.,  situated  between  tl'.e  Outlet  and  the  Lower  Fer- 
nando Keservoir,  which  h;is  a  surface  elevation  of  1135 
ft.  above  sea  level  and  a  Cajiacily  of  25,000  acre-feet. 
From  the  Litake  to  the  Outlet  it  will  be  .^een  that  the 
-Vqueduct  is  a  gravity  system. 

The  plans  of  distribution  with  the  building  of  at  least 
two  additional  reservoirs  are  not  in  a  stage  to  permit  of 
even  prophecy.  TIowe\er,  the  reader  will  visualize  the 
whole  system  by  seeing  the  Aqueduct  as  an  arm,  the  San 
Fernando  reservoirs  as  the  palm  of  the  hand  and  the 
trunk  lines  leading  off  therefrom  as  the  fingers. 

The  carrying  ca])acity  of  the  Aqueduct  is  rated  at  20,- 
IKIO  miner's  inches  (of  southern  California)  or  259,200, 
(HH)  gal.  in  24  hours.  Allowance  of  IfiOO  miner's  inches 
was  made  for  .seepage,  evaporation  and  other  losses. 
Tests  of  nearly  100  miles  of  the  Aqueduct  made  up  to 
;May.    lin.3.   show    that    this   ]ii-ovision    for    loss    is    more 
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than  ample  and  the  s.v.^teiii  sliould  he  capable  of  de- 
Hvering  a  quantity  something  in  excels  of  the  20.000 
miner's  inches. 

As  to  the  quality:  The  purity  of  the  water  and  it.~ 
freedom  from  present  or  future  contamination  is  un- 
questioned both  because  of  its  source  and  the  fact  that 
the  3000  miles  of  the  Owens  River  drainage  basin  arc 
so  rugged  as  to  remove  any  fear  of  pollution  through 
growth  of  population  in  the  valley.  The  supply  will  be 
made  up  about  half  and  half  of  the  waters  of  the  Owens 


Spring 

Aqueduct  Intake 

Smiium  chloride . .  , 

0.02 

3.  Of) 

3.42 

Magnesium  carbonate 

0,64 

1.2(j 

O.Ki 

Total  solids  per  U 

S.  gallon 

8.98  grains 

22.96  grains 

1912.    submitted   Apr.    23;    reported 
Apr.   30, '1912.      Analyses   by   Prof.   Laird   J.    Stabler.) 

The  average  mineral  content  of  the  new  supply  will, 
therefore,  be   about   15  to   17  grains  per  U.   S.   gallon. 


V^T  :mM£R STATIONS         VkSKL 

<  S_  '„     ^  ir      ►, 

c  o  ^        "i   ^  HA/wef  fiis 

■s^ir»%  -/y .?    i  \f 

;rt-J-y— -r 


\^^. 


1^.2306 

DIV.      >i<  ELIZABETH  DIV.  >j<- ANTELOPE  DIV. 

~    30  40  SO 

J  1^  I-     ....         !.■ I 


'■  U.  /520 

V  f£RilANDO  R£5.l-CAPC'r,l5940AF.  IL  lUS 
2-CAKy,230O0AFEL,l!S5 


L^ 


QO'—- 

65^ 

----  62' p>j 

.,     r-    ^    ^,  Uatural  Oround   k:- -9- ->L-^ 

V  >  v!_;^-_M it 

^"•,  r  I  I         J  •        '^'-^  '    ^  V 

HYDRAuuc  PROPERTIES  ^y^^  Surface  ^-  -^^f:--; 

Slope.      0.0001895     ■.  ""^r^"      p'"T-~.^ 

VeloaiY,  2.36       '■■      \<- -  38  — >i      / 

Capacity,         801.0        Approximafely  icu\ 

Area,  539. 5       io  be  excavated  by 


m^ferial  E excavated    \       ^\'^ 
b>^  teams  and  scrapers   ■    ^'  '-^^ 

Main  canal        Y^wrj^/y'- 

exiavation 

made  by 

centrifugal 

dredge 


H  Discharge 
'      from 
Cenfnfugai 


vC    ^Centrifugal 


WeUed Perimeier,62iZ4    teams  each  side  ' 
Hydraulic  Radius,  5.37 


,0.027     c,  74.0 
UNLINED    CANAL 


conduit  normal  seciion) 
Excavation.  I4.8lcu.fi. 


(intake +o  Alabama  Hills) 


PftOPiRTICS 

Slope. 

Velocity. 

WeHecT 

F^rimeter,  38.54 
R.  5.37 

n.  0.014 

c.  138.0 

Q,  903.0 

COHStRUCTION  QUAUriTIES 

(Per  Ureal  foot,  normal  section! 
Encavation     9  359  cu.  yd. 
Concrete     786cuvd. 


S  =  aOOOI89S 


OWENS  VALLEY  CONDUIT  (Alabama  Hills  to  Cottonwood  Cr.) 


HYDRAULIC    PROPLRTlEi 

Slope,  0.0017 

Capacih,  419.0 

Velociti.  8.09 

Area.  53.11 

Wetted  Firimeter.ZI.Z6 
HydraulicRadius,  2.5 
n.O.Ohf    c.m.o 


CONSTRUCTION  QUANTITIES      . 

{Per  lineal  foot  of 'funnel)  .jT 
Excavation         3.047cu.yc 
Concrete  in  Lining  Q65cu.yd. 


GRAPEVINE   DIVISION 

(To  be  used  where  rock  in  crown  will  stand 


5=0.0017 

vithout  arch  I 


HVORAULIC     PROPlRTieS 

SlofV,  0.001 

Capacity,  451.0 

Velocity,  611 

Area,  64  19 
Wetted 

Perimeter,      ZZ81 
Hydraulic 


CONSTRUCTION     QUANTITItS  , 

(Per  lineal  faol  of  conduit, normal  section f 
Excavation 

Concrete  .63cu-yd 

Steel  2i  lb. 


SRAPtVINE    DIVtSION    (^''■1^78'SOto  1431 


HYDRAULIC      PROPERTIES 

Hydraulic  Slope,        0.0013 
Const.  ■•'^  0.002 

1000 


Capacity, 
Wloaij, 
Area,  ' 

Wetted  Perimeter, 
hydraulic  Radius, 
n, 0.012         c,H 


9.08 
110.14 
38.29 


CONSTRUCTION    QUANTITIES 

(Per  lineal  fooi  o-f  tunnel  section) 

_  ,  .  UH&IRLO      UNJIHBEREP 

txcavatton  e.izcurp.    5.i9cu.yd. 

Concrete  iniining   izr  "  »    095  "  " 
Timbers  49   art. 

Spreaders  e     » 

Shoulder  Braces  s     „ 


SAN    FRANCISquiTO     DIVISION     (Pressure  Tunnel) 
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.Vtit;i;i)i('i-,   WITH   T'.I'k -\i.  Cuos.s-Si-r rioxs   Showing  Opek 
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|{iver  and  streams  debouching  from  their  mouiitaiii  This  as  compared  with  most  Eastern  waters  will  sliow 
canons  directly  into  the  Aqueduct.  An  analysis  of  the  excessively  high.  With  Western  waters,  however,  the 
mineral  content  of  Owens  Hiver  and  Hlack  Rock  Spring,  showing  is  very  favorable.  The  niineiiil  coiitciil  <ir  the 
the  latter  being  a  fair  ,«ample  of  the  quality  of  the  31  i)re,«ent  ,supply  of  the  city  is  :il  grains  per  U.  S.  gal- 
streams,  is  herewith  given:  |„n.     At  this  point  and  as  a  gnicral  answer  (o  (he  many 
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iii<|iiinrs   wiiuh    III!'   ilcpiii'lmi'iil    has   ivrcivwl.    it    may   lio  iiici-  (if  I'.HIS.  i>  nulcudrlliy.  a>  will  lie  M-fii  by  the  I'ollow- 

wfil  to  stall'   rc.uanliii.u   llic   iiiis>ililc  (Iflcrioraliou  til'  tlic  iiif;-  taliulatioii  at  llic  |in>^'rr,-.s  by  years: 

sti'i'l   siiilioiis   that    till'   ualiT    is  of  a  ciiaractcr   to  cause  ^'''™ 

.        '                                            ...                ,       ■     I         -PI           •     1  Kxravulinnrompk'K'd  to  July  1.  IIKW.                                                                     M  r-2 

a  iiiiiiiniuni  oiri'iisKiii  ol    the   inatet'iaL      1  he  sipluiiis  are  Kxr-iivmion  .'<.ini>ii'ii'<i  .luiv  i.  mhk)  lo.hiiy  i,  iuki.  .                               iia  30 

,                                .                                     II-                                      ,•                     I  l;x.-iiv.,li..i,  r.,r,i|,l.-l..,l  .lulv  1.   I'.Un  1..  .Ii.ly  1.   Kill                                                  4.1  1« 

raised  111!   idiierete  piers,  an'  hiiil    III  a    re;:inii  i>l    reinai-K-  Kx,.„v„ii„„  ,-„rii|.i.-i.a  .iniv  i.  eiii  t..  .l.iiv  I.  i»i2                                   w.vi 

ahh  ,iry  ai.nospher.r  e iimns  ami  have  been  enaied  i^j;;;;;;;;;!;: ^;:;;:1;;;;; ill^^^^^^^^^^                                    '13. 

inside  ami   mil    with  a   hea\y   asphalliim    liberally   diluted  h,  th.- .ib.,v<.  «pl,<m  work  i»  i-liu.».'<l  .i«  •vx.'.miiion  " 

with    i^Ms-wiirks    e<ial    tar.       In    an    eMeiisive    n.se    of    steel  In     eoiieludilif;     the     brief     (leseriptidli     of     llie     eii<,'i- 

pip,.    .,r    this    charaeler.    extnidini;-    o\er    a    period    of    :iii  iieenn,:::  features,  the  writi'r  would  (Iraw  iiUcntioii   to  llie 

veai-s.  It   has  been  .Mr.   M  ulholbind's  experience  that   pipe-  dilliciill    comjiimns    under    wlm  h    tlie   work    wiis    iiiiiu;(u- 


Slope . 


IC      PFtOPERJ 


Capacity,  450.0 

Velocity.  7.2 

Area,  53.11 

Wetted  Perimeter.        23.2! 
Hydraulic  Radius,        2.565 
n. 0.014       c,IZ4.7 

C0HSTRUC7IOH   QUANTITIES 

(f^r  lineal  foot  of  tunnel,normal  section) 

UNIT      TIMBERED  UHTIM6ERID 

Excavation  cu  yp  374        3  c^s 

Concrete  in  lining  ••  "  0.975        c.  lie % 

Timbers  b.m.  57.?5 

Spreaders  ••  5.0 

Shoulder  draces       •'  i.o 

Lagginp  ■•  5-.0 

JAWBONE      DIVISION 


note:  For  all  tyork 
excavated  by  power 


HroRAULIC    PROPERTIES 

Slope.  0.00055 

Cabacity.  411 

Velocity.  4.59 

Area.    '  93.95 

Wetted  Perimeter.  36.65 
Hydraulic  Radius.  3.53 
'      n, 0.014       0,130.7 

construction     QUANTITIES 

(Per  lineal  ft:  of  conduit,  normal  section^ 
Excavation  423  cu.yd. 

Concrete  in  Conduit   0.536    *'    '• 
••  Cover      0.2033  "    " 
Steel  in  Cover  1375  1b. 

MOJAVE         DIVISION 


Tunnel  Slope . 
Hydraulic  Gradi' 
Capacity 
Vilocitj, 


PROPERTIES 

0.001 
lent,  O.OOjlS; 
1000.0 


2" Lagging 


11.426 


Area, 

Wetted  Perimeter, 

Hydraulic  Radius, 


87.5Z3 
34.09 

2.5675 

n, 0.014       c,  124.5 

^  CONSTRUCTION     QUANTITIES 

(Per  lineal  ft.  of  tunnel,  normal  section) 

Excavation 

Concrete  in  Uning 

Timbers  b.m.      45.0 

Spreaders  50 

Stjoulder  draces  r.o 

Lagging  6  c 

ELIZABETH 


TIMBE/fEO    UNTIMBERED 

4.05 

0.805 


T'xLixED  Ditch.  Opiox  Lined  Ch.wxkl.  Covered 
Reixforced-Coxcrete  Sipiioxs 

ill  the  air  with  water  constantly  flowing  through  them 
show  no  appreciable  deterioration  in  that  period  under 
our  California  conditions. 

The  rate  at  which  the  excavation  of  the  Aqueduct  has 
been  carried  on,  following  its  beginning  in  the  Uite  sum- 


HYDRAULIC   PROPERTIES 

Area,  78.54 

Wetted  Perimeter.  31.416 

Hydraulic  Radius.  2.50 

Velocity .  5.88 


CONSTRUCTION  QUANTITIES 

Concrete  1. 24 cu.yd.  per  lin.  ft. 

LONGITUDINAL  REINfORCEMENT 

nVOiam.  Rods,  36'- II  "long 
Lapped  3-2", 
Spaced  about  2ft.  C.toC. 


NOTE :  5u.  ^ 
or  bottom  of  trench 
is  l2"t>elow  grade 
as  noted  on  prof  tie 
C}rade  is  Taken  as 
finished  line  of 
concrete  in  bottonrj^ 
of  pipe  ^; 

TRANSVERSE  S^ 

REINFORCEMENT  ^. 
SPACED  <"CTOC.  I 
IP       RODS     LENGTH 


STANDARD    REINFORCED    CONCRETE     SIPHON 


Slope , 

Capacity, 

Vjlocitf, 


PROPERTIES 

0.0009 

432.5 
6.45 

67.114 
23.51 


Hydraulic  Radius  .    2.853 
'  n,  0.014 

CONSTRUCTION    QUANTITIES 

Concrete  in  conduit  per  lin  .ff.  =0.472 
•■      ■■  cover      •'     "    -  '0.169 
Excavation  3.06 


5=0. 0009 
GRAPEVINE    DIVISION     (Conduit  Section) 


rated  and  carried  on.  From  June  of  11)07,  when  the 
.$33,000,000  bond  issue  was  voted,  to  October  of  l!»OS 
was  required  .simply  for  preliminary  construction,  in 
which  nearly  207c  of  the  total  amount  voted  was  e.\- 
peiided.  The  operations  have  been  in  or  on  the  edge  of 
a  desert,  originally  far  from  human  hal)itation  and  at 
first  without  methods  of  .communication,  transportation 
or  even  water-sii])ply.  The  fact  that  the  construction  in- 
cludes ■^>2  iiiilc.i  of  tunnel.'!,  langing  from  a  few  hundred 
feet  uj)  to  five  miles  in  length,  tells  briefly  of  the  rug- 
ged, mountainous  topography  which  was  encountered  for 
much  of  the  way.  To  the  foregoing  mnst  be  added  the 
difficnlty  of  procuring  labor  in  sufficient  quantity,  and 
once  having  obtained  it  to  hold  its  employment  under 
the  adverse  climatic  conditions  of  the  Mojave  Desert. 

To  advocates  of  municipal  ownership,  the  work  is  of 
particular  interest  from  the  fact  that  it  is  of  itself  a 
municipal  project  which  in  turn  has  involved  many  other 
fields  of  somewhat  unusual  municipal  endeavor.  These, 
in  lirief.  may  be  summarized  as  follows: 
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Lea.<iiig  and  farming  of  a.<  nnuli  of  llio  land  as  i.-^ 
tillable  of  the  100,000  acres  of  property  purchased  in 
the  Owens  Tallcj-  to  procure  and  protect  the  purity  of 
the  water-supply,  those  operations  being  carried  on  under 
the  direction  of  the  city's  farm  superintendent. 

The  inauguration  of  an  e.xtensive  plan  of  forestation 
for  commercial  purpo.-ics  on  Inmls  in  the  Owens  A  alley 
not  suited  to  ( 
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The    iio.xition    of    tiic   cily   a.«   a    cor])orat('   |)roducer  of  Lasl.  hul  iml   IciisI,  llic  lon.^l  iniii  khi  n\'  ilic  cnlii'e  work 

{■lectrii-    jMiwer    to    siip])ly   comniuMilies    without    its   own  with   all  side   issues  as  :i   niiiii  i(i|ial    iimiidsii  idii    in  which 

limits.      This    was    lirought   aliout    hy    the   city's   having  nearly  all  classes  (if  day  liilmr  wcie  praet  ieally  taken  into 

t<uri)liis  current  from  its  two  hydro-clcelric  coiistrnction  partiiersliip  uitli  the  eity  and  paid  a  linijiis  wlienever  the 

jtowcr  |(laiits   in  tin'  Owens   N'alicy  and   the  sale  of  elcc-  ])rogress    uas    in    excess    ii\'    a    stateil    axerage.      The    one 

trie  energy  to  tlie  towns  of  IndcpcndiMice  and   l.mie   I'iiie  exeeption    lo   the   ahii\c   and   e.\elusi\c   n\'  (he   edininissarr 

for  lighting  ami  power  ])iirposes.  and  medical  de|iarl  ineiils  was  the  cdiisl  riiel  ion  nl'  !>  miles 

The  ownershij)  and  operation  <d'  a  municipal  tele|iiioiie      <>(   cdinpaial  i\cly   easy   e Iiiil    and    li el    hnilding  let 

line    with    2W    miles    of    main    line    and    'ilO    miles    of  hy   ediiliaet    al    ihe   opening  of  oiieratinns    lor    the   pur- 

hranches,   Kwitchboanls,   comidete  o|)craliiig   and    uiainte-  pose  nf  heiii';-  ahh'  lo  airixe  at  a  just  edinparisoii  (if  eedii- 

naiK-e  force.  oniy  liet\v<s'ii   pii\al(    and   puhlic  const  rml  i<in.      Ilased  on 

The   manufacture   of   standanl    I'ortland    and    tufa    ci'-  the  records  of  the  cost-keeping  depart  imnl.   Ihe  ennipar- 

Jnent    (the  latter  lieinT  an   innovation    in   Ihe  cement    in-  i.<oii  shows  that  if  the  Aepicdnel   ha<l  heen  huill   nndei-  pri- 

flnstry  of  this  country)   by  the  erection  of  one   Portland  vate   contract    it    would    have   cost    chise    in    $  jii.iiiKi.iiiiO. 

mill  and  three  tufa  regrinding  mill.s  at  an  outlay  of  more  'Slwh  salvage,  including  the  Monolith  eeineiit  mill,  which 

than  $!»l)(),001).  JH  snhjcet   to   piiichase   hy   Los  Angeles  County   ai  a   c(jst 
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Fig.  U. 


Municipal  Ckment  Mill  at  Monolith, 
Califoknia 


(Much  of  the  cement  used  on  the  Los  Angeles  Aqueduct 
■was  made  by  this  mill.  Its  capacity  was  1000  bbl.  per  day 
and  its  cost,  with  the  tufa  grinding  mills  shown  in  the  other 
view,   was  about    $!)IMi.OOO.) 

of  $550,000,  reiiiaiiis  to  lie  ilit-i'osud  of,  t^o  tluvt  no  state- 
ment can  be  giveu  of  the  total  actual  cost,  but  it  is  safe 
to  say  that  the  project  has  been  completed  well  within 
the  total  appropriation  of  $S4,500,000,  of  which  $1,500,- 
000  has  been  expended  fm-  land  and  water  rights. 

Concerning  the  last  phase  of  the  subject,  that  of  com- 
mercial utility,  this  journal  has  recently  printed 
(March  13,  1013)  an  extensive  article  on  the  distri- 
bution and  sale  of  surplus  waters,  and  j)ower  development 
is  not  at   a   point   where   the   comments   as   to   possible 


Fig.  15.   Tufa  Keguixdixg  Mill,  Los  Axoe- 
les  Municipal  Cement  Flant 

(The  tufa  quarry  and  mountain   shown   in   the 
background.) 

sales  will  go  farther  tiiaii  cstiiuiiles.  Where  these  arc 
based  upon  conservatism  they  are  of  value  and  loi-  this 
reason  the  writer  i)re.«ents  a  statement  of  tlic  uliiiiiate 
revenue  capacity  as  prepared  some  mouths  ago  by  .J.  B. 
Lippincott,  assistant  chief  engineer  of  the  Los  Angeles 
Aqueduct  Bureau. 

In  explanation  of  his  rates  on  water  it  sliould  be 
stated  that  the  present  rate  for  city  domestic  use  is 
!*§c.  per  1000  gal.  and  that  for  the  sale  of  surjjlus  water 
he    iigured   on    the   original    )jlan    of    water    distribution 


Figs.  16  and  17.    Elizabeth  Tunnel,  Los  Angeles  Aqueduct 

(The    tunnel    extends    for    Ave    miles    beneath    the    Sierra    Madre  Range.     Each  view  is  taken  at  a  point  three  miles  from 
the  portal.     The  speck  of  light  in  Fig.  17  is  the  portal.) 
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■'i<;.   is.    SoT.KDAP  SriMrox.  Los  Axgeles  Aqueduct.  Looking  South 
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Figs.  -21, 


Jawboxe  Siphon',  Los  Axgeles  Aqueduct,  Lookixg  South  axd  Lookixg  Xokth;  Also 
50-MuLE  Team  Haulixg  Pipe  Sevex  Miles  foe  Siphon 

are  from    Vi  to  IVg  in.   thick.      The  siphon   is   SOOO 


es  from  7  Vi   to  10  ft.  in  diameter  and  the 
jhest    point    is    S50    ft.    above    the    caflon 


steel  .plate 
bottom.) 


in  that  all  line.s  employed  to  distribute  .surplu.s  water  for 
irrigation  should  be  coustrueted  at  the  cost  of  tlie  di.s- 
tricts  served.  Moreover,  he  assumed  the  rate  for  irriga- 
tion as  being  $10  per  acre  per  annum,  whereas  the  City 
Council  recently  set  the  official  rate  at  2c.  per  in.  per 
hour  or  $23.36  per  acre  per  annum,  the  city  to  build  the 
main  trunk  lines.  Under  this  arrangement,  nearly  2000 
miner's  inclies  of  water  were  contracted  for,  on  lands 
lying  to  the  northeast  of  the  municipality. 

Mr.    Lippincott,    after   estimating   the    whole    cost    of 
the  Aqueduct   and   water  properties   at   $24,500,000,   as- 


135.000  .acres  irrigated  at  $10  per  acre,  net 

30,000  acres  irrigated  witli  return  water  at  $10  per  acre 

26,000.000  gal.  per  day  of  water  sold  from  the  Aqueduct  for  do- 
mestic purposes  at  a  net  profit  of  5  c.  per  1.000  gal 

48,000  kw.  of  continuous  power  wholesaled  in  city  @  0.6c.  per 
kw.-hr,  based  on  present  condition  of  oil  market 


475.000 
2.300,000 


signs  an  estimate  of  cost  of  $7,000,000  to  utilize  al' 
available  drops  on  the  Aqueduct  for  the  production  of 
48,000  kw.  of  continuous  power,  with  main  power  lines 
to  the  city  of  Los  Angeles  but  without  distribution,  as 


per  the  estimates  of  the  Board  of  P^lectrical  Engineers. 
This  would  give  $31,500,000  as  the  total  cost  of  the 
Aqueduct  as  a  water  and  power  enterprise. 

The  revenues  he  estimates  as  shown  in  the  accompany- 
ing table. 

Also  it  will  be  seen  from  the  foregoing  that  the  reve- 
nues from  water  should  tend  to  constantly  increase  until 
they  had  reached  that  point  where  all  the  surplus  water 
once  disposed  of  for  irrigation  is  being  taken  for  do- 
mestic uses  at  a  very  much  higher  rate. 

Also,  in  the  case  of  power  development  the  figures 
are  for  wholesale  delivery,  and  the  city,  if  it  is  determined 
to  build  its  distribution  system,  could  expect  a  corre- 
sponding increase  in  net  revenues  from  the  additional 
labor  and  expense.  On  the  whole,  then,  Mr.  Lippincott's 
estimates  are  on  the  safe  side  of  conservatism. 

In  conclusion,  two  economic  and  sociological  phases  of 
this  great  project  which  seem  to  have  been  entirely  over- 
looked in  all  that  has  been  written  on  the  subject  are 
these:  In  undertaking  the  construction  of  the  .\queduct, 
the  city  has  established  its  future  which  as  it  pertained  to 
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a  water-supply  and  so  additional  population  was  in  a  pre- 
carious condition  up  to  1905.  Kealty  values  have  been 
fixed  firmly  or  advanced  and  a  sound  tone  given  to  com- 
mercial enterprises.  The  writer  believes  that  the  enter- 
prise, in  the  foregoing  described  way,  has  already  paid 
for  itself. 

The  sociological  aspect  is  this:  The  responsibility  of 
so  great  an  undertaking  at  such  a  high  ••ost  in  taxatioji 
to  a  city  numbering  less  than  350,000  people  in  1905, 
centered  municipal  attention  upon  the  work,  kept  poli- 
tics out,  gave  no  time  or  opportunity  for  petty  party  or 
sectional  strife,  taught  the  community  what  could  be 
done  and  gave  it  cunfidcnte  in  itself.     One  of  the  rea.sons 


Fic;.  24.     A  IO-Ft.  Section  of  the  Antelope 
Steel  Siphon,  Tx)s  Axoeles  Aqieuucjt 

for  the  defeat  of  several  recent  jjroiJosed  bond  issues  for 
nnuiicipal  enterprises  is  directly  due  to  the  fact  that 
many  voters  wliile  believing  in  municipal  ownership, 
feared  that  the  city  was  becoming  overconfident  of  its 
present  ability. 

In  the  construction  of  tlu'  A(|ucduct,  \\'illiani  Mulhol- 
land,  superintendent  of  the  city's  water  distril)ution  sys- 
tem for  more  than  a  quarter  of  a  century,  has  scrveil 
a*  designer  and  constructor,  with  .T.  B.  Lippincott  as  his 
chief  assistant  engineer,  Roderick  MacKay  as  lupchaiiical 
constructor  and  K.  F.  Scattergood  as  chief  clcctrital  en- 
gineer. 


The  UKh<lnK  <>(  *>>•*  Panamn-Pnrlflr  RxpoHltion  building;:!! 
and  Rrounds  at  S.-in  Frantlsco  in  1915  Is  bclriK  di'Signcd  on 
what  ar<-  bi-lU-vcd  to  b<'  new  lini-.s  for  such  work.  Hereto- 
fore exposition  UKhtlnK  has  been  largely-  by  outlining-  the 
prominent  arehltectural  features  of  buildings  and  grounds 
by  strings  of  incandescent  lamps.  That  has  been  abandoned 
In  this  case  for  the  gi^neral  scheme  of  projecting  various 
colored  streams  of  light  upon  the  external  surfaces.  The 
US'-  of  colored  light  will  be  prominent,  especially  tones  in- 
volving the  reds,  blues,  oranges,  and  vermilion.  High  towers 
of  the  buildings  will  he  set  with  large  cut-glass  jewels  to 
reflect  the  light  projected  upon  the  building;  many  of  these 
Jewels  win  be  spring  mounted  to  Increase  their  scintillation. 
All  through  the  grounds,  walks  and  roadways,  there  will  be 
Taming-arc  lamps  with  special  heavy  diffusing  globes  to 
kei-p  the  Intrinsic  brilliancy  low.  The  open  courts  will  be 
lighted  also  by  large  fountains  with  Inner  structures  built  up 
of  dense  glass  and  housing  a  multitude  of  arc  lamps.  There 
will  be  utilization  of  the  day  flags  and  bunting  nt  night  In 
the  scheme  to  flood  the  structures  with  light.  A  floating  bat- 
tery of  searchlights  will  play  on  the  sea  mists,  which  are  met 
with  In  this  locality,  or  upon  artlflilal  clouds  of  sleam  pro- 
duced In  clear  weathir,  or  upon  a  multitude  of  small  lialloons, 
etc.,  whii-h  may  be  sent  up  to  get  variety.  The  whole  project 
of  lllumlnallon  design  Is  under  the  direction  of  W.  D'A. 
Ryan,    of    the   Oeneriil    Kbiiile   Co,    .Sebi  M...iiif)v,    N     V. 


A  Traveling  Filter-Sand  Agitator 
at  South  Bethlehem  Pa. 

The  water-purification  plant  of  the  Bethlehem  City 
Water  Co.,  at  Soutli  Bethlehem,  Penn.,  was  built  in  1904 
and  is  of  the  slow  sand  filtration  type  invented  and  in- 
stalled by  P.  A.  Maignen.*  The  water  is  obtained  from 
the  Lehigh  Eiver.  The  pumping  station  is  on  the  river 
bank,  but  the  re.servoirs  and  filtration  plant  are  located 
some  distance  away  at  an  elevation  of  265  ft.  above  the 
river. 

From  tlie  ui>i)er  raw-water  reservoir  the  water  runs  by 
gravity  to  the  filter  house  through  a  20-in.  main.  The 
normal  capacity  of  the  filter  plant  is  4,000,000  gal.  pet- 
day.  The  plant  consists  of  six  units  of  scrubliers,  in 
cdiurete  tanks  16  ft.  wide,  38  ft.  long  and  6  ft.  deep; 
and  six  units  of  slow  sand-filtration  beds  16  ft.  wide. 
l--)2  ft.  long  and  6  ft.  deep.  Water  enters  the  bottom  of 
the  scrubber  beds  through  8-in.  valves  and  flows  over  a 
dwarf  dividing  wall  to  the  slow  sand  filters.  After  filter- 
iiiU-  througli  the  sand,  the  water  flows  out  through  effluent 
])il)cs  at  the  bottom  into  the  filtered-water  reservoir, 
iilungside  and  20  ft.  below  the  raw-water  reservoir. 

Tile  scrubbers  consist  of  a  9-in.  laj-er  of  3-in.  pebble 
stones,  and  a  9-in.  layer  of  coke ;  above  there  is  a  24-in. 
space  filled  with  4  rows  of  slates,  placed  at  a  slight 
angle  upwardly,  each  row  slanting  in  a  contrary  direction 
to  the  next ;  the  space  between  the  slates  is  filled  with 
coke  of  "nut"  size.  Over  tlie  slate  is  an  18-in.  layer  of 
sponge  held  down  by  cedar  slats.  The  final  sand  filters 
consist  of  IS  in.  of  gravel  and  24  in.  of  sand.  The  water 
filters  through  under  a  head  of  about  2  ft. 

AVhen  the  plant  was  fir.st  built,  a  special  sand-washing 
device  was  constructed,  consisting  of  a  portable  platform 
and  an  elevated  wa.shing  trough.  The  sand  was  scraped 
olf  the  surface  of  the  beds,  loaded  on  the  platform  and 
rolled  to  the  washer  by  men  walking  on  the  division 
walls  of  the  tanks.  The  washer  consisted  of  Tour  bucket- 
elevators  on  a  suitable  framework,  and  was  operated  by  an 
electric  motor.  The  dirty  sand  was  slioveled  into  a  hop- 
])er  and  carried  to  the  elevated  trough  by  a  conveyor. 
At  the  trougli  the  sand  was  thrown  from  the  conveyor 
into  the  water:  it  was  then  dipped  out  and  allowed  to 
fall  back  into  the  trough  successively  by  two  other  bucket- 
(•(inveyors.  The  fourth  conveyor  raised  the  cleaned  sand 
and  carried  it  to  a  chute,  from  which  it  was  distriliiiteil 
to  the  filter  beds.  The  wash  water  entered  from  the  far 
end  of  the  trough  and  flowed  out  at  the  near  end  wliere 
tlie  dirty  sand  entered.  The  flow  of  th(!  wash  W'ater  was 
so  regulated  as  not  to  carry  away  much  of  the  fine  sand. 

This  machine  proved  cumbersome  in  practice,  and  the 
sand-washing  process  required  a  filter  i)e(l  to  be  thrown 
out  of  service  i'or  practically  a  whole  day.  As  the  fil- 
tercd-water  reservoir  holds  but  sli<rlilly  more  than  enougk 
water  for  24  hours'  coiisuni|i|  ion  lA'  the  present  pupiila- 
tioii,  either  an  enlargenieiil  uf  the  filter  i)lant  or  a  more 
expeditious  method  of  sand  washing  was  imjierative. 
Fiider  these  circunisiances  IIk;  superintendent  of  the 
water-works.  TT.  M.  TTeberoth,  designed  and  built  the 
washing  mailiine  shown  in  the  accompanying  illustration, 
with  which  a  filler  bed  may  be  tlionmghly  washed  in 
aboid  2  liours. 

This  machine  acc()in])lislies  its  purpose  withniil    lifling 
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tho  .-:iii(|  froMi  th,.  lilhT  l„.,l,  iiy  plnuiri-  up  the  ii|.|icr 
(!  in.  of  siiiiil  liy  U]v:n><  df  a  Ih'mw  u  iiv-lcMillicd  r.\kr  Mini 
two  stwl  plow  points  about  ,S  in.  1,,iil;,  wliiU'  the  iKlUiil 
wa.sliiiig  is  being  done  by  w;Uvi-  pumped  fnuu  (he  lillnvd- 
waliT  resei-voir  and  forced  back  tlirougli  the  ellliR'iit  pipes, 
up  tlirough  the  iiltur  beds  from  the  bottom,  and  out 
through  wash  water  standpi])es  at  the  upper  end  of  the 
beds  nearest  the  scrubbers.  For  juimpiiig  the  water  hack 
from  the  filtered-watcr  reservoir  a  special  elect ricallv 
driven  jtunip  was  inslaHcd  :.t  the  lower  end  of  the  lilte'r 
llou.se. 

The  plowing  apparatus  is  merely  a  framework  of  heavy 
timbers  mounted  on  four  flanged  car  wheels,  which  travc'l 
on  a  bar-ii-oii  tniek  fasti'ne.i  to  the  inner  edge  of  the 
filter  tanks.     The  ear  i-<  (lri\en  at  a  si>eed  of  :)  or  I  miles 


Electrically  PLopKLLKn  S.\x[)  AGir.rroi;  foi;  TT.se  in  Wa.shing  Filtei;  1>i:ii.s, 
Sornt  BEriiLKHEJi,  Pexx. 

an  hour  by  a  10-hp.  electric  nu)tor  .1,  Ijelted  to  a  pulley 
wheel,  to  the  shaft  of  which  are  attached  the  bevel  gears 
B.  The  current  for  operating  the  motor  is  provided  by 
throe  overhead  trolley  wires.  Three  wires  and  trolley 
poles  are  used  so  as  to  furnish  a  return  circuit  and  to 
make  it  unnecessary  to  reverse  the  ])oles  at  tlie  end  of 
the  run. 

Two  rakes  are  provided,  one  on  both  front  and  rea'' 
of  the  car.  ■  Each  rake  is  hung  from  a  heavy  plank  ((' 
and  D),  which  is  raised  and  lowered  from  the  surface  of 
the  sand  by  two  vertical  screws  and  crank  levers.  The 
rake  itself  resembles  an  ordinary  farmer's  hay  rake, 
made  of  stout  wire  prongs,  bent  to  an  arc,  about  an  inch 
between  centers.  The  two  plow  blades  are  detachable 
and  may  be  fastened  at  any  point  of  the  rake  frame  by 
iron  brackets.  They  trail  behind  the  rake  at  a  di.*tance 
of  about  2  ft.  Of  course,  the  rear  rake  and  plows  only 
are  in  use  while  the  machine  is  in  operation.  The  whole 
apparatus  is  transferred  from  (uie  bed  to  another  by  a 
.small  overhead  crane. 

This  sand-washing  device  is  home-made  and  designed 
to  meet  the  peculiar  conditions  at  the  South  Bethlehem 
plant.  It  has  been  in  use  over  a  year  and  has  proved 
both  efficient  and  economical,  and  is  douhtle.ss  adaptable 
to  use  elsewhere.     It  is  not  i)ateiited. 


The  First  American  Locomobile 

l-'or  nearly  twenty  years  the  .self-contained  and  econoni- 
cal  sti^am  jiower  plant  known  as  the  "locomobile"  lias 
been  largely  built  in  conlinental  Europe.  The  outfit 
is  generally  arranged  as  follows:  A  compouiid  engin* 
IS  mounted  upon  its  own  boiler  no  that  its  cylinders  are 
in  the  smoke  bo.x  and  the  steam  ]>asses  from  a  super- 
heater directly  to  the  high-iiressiire  cylinder  and  from 
thence  tlirough  a  reheatcr  directly  to  the  low-pressure 
cyliniler  without  any  lo.ss  of  beat  from  e.vpo.sed  piping. 
'J'he.se  locomobiles  attain  a  fuel  economy  in  small  [jlants 
of  100  to  500  hj).,  equal  to  that  of  a  large  jMjwer  station 
Avith  high-class  efpiipnient.  Furthermore,  they  are  e.\- 
trcniely  compact,  occiipyiii','-  very  small  space;  and  the 
co.-t  of  construction  is  cut 
down  by  the  elimination  of 
all  .steam  piping  and  its  acces- 
sories. 

Kotwithstanding  the  long 
and  successful  use  of  locomo- 
biles on  the  continent  of  Eur- 
ope, they  lia\e  been  little  im- 
itated in  England  and  wholly 
ignored  in  the  Fnited  States. 
Now,  however,  the  tirst  Amer- 
ican niaiiufail  iirer  to  produce 
this  tyiie  of  power  jilant,  the 
Buckeye  Engine  Co.,  of  Salem, 
Ohio,  has  undertaken  the  nian- 
ufacturis  of  thvsS  machines  and 
their  design  is  described  by 
Jlr.  F.  K.  Low  in  a  recent  is- 
sue of  Power. 

The  engine  is  mounted  upon 
the  boiler,  superheater  and  re- 
heater.      Everything   has   been 
designed  with  a  view  to  acce-s- 
siliility.      The   boiler    is    inter- 
nally   fired:    and    although    it 
has    a    grate    surfae('    of    only    !)    .sq.ft.'  and    a    heating 
surface    of    alHJUt    370    sq.ft.,    the    unit    has    developed, 
200  i.hp.    The  furnace  and  tubes  are  removable  for  clean- 
ing and  inspection  as  in  the  German  locomobile. 

The  gases  after  passing  through  the  boiler  tubes  im- 
]>inge  upon  the  superheater  and  then  the  reheater,  after 
which  they  escape.  The  space  above  the  heaters  is  not 
shut  off  and  the  gasses  are  free  to  rise  around  the  cyl- 
inders and  thus  tend  to  maintain  in  them  as  high  a  tem- 
perature as  possible.  Thus,  instead  of  a  steam  jacket 
there  is  a  hot  gas  jacket. 

The  cour.se  of  the  steam  is  from  the  dome  into  the 
far  end  of  the  heater,  returning  in  a  direction  counter 
to  the  gas  flow,  passing  into  t!ie  high-pressure  cylinder. 
From  thence  it  passes  through  the  reheater  and  into  the 
low-pressure  cylinder,  whence  it  is  discharged  through 
the  feed-water  heater  to  the  condenser. 

In  a  recent  test  the  engine  developed  an  iudicate<l 
horsepower  on  less  than  9.'?.5  lb.  of  steam  per  hour.  The 
coal  per  indicated  horsepower-hour  varied  from  2  lb.  at 
75  bp.  to  1.5  Ih.  at  200  hp.  With  efficient  loading,  i.e.. 
from  about  60  to  100%  of  full  load,  the  unit  delivers 
a  kilowatt  for  about  2.5  lb.  of  coal  per  hour,  and  an  indi- 
cated horsepower-hour  for  about  1.5  lb.  condensing  and 
2  lb.   noncondensing. 
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Blended   or  Sand-Cements;  Results  of 

the   Study  and   Experience   of  the 

U.  S.  Reclamation  Service* 

By  Rapier  R.  CoGHLAsf 
The  term  -bleniled  cement"  will  be  applied  in  this 
article  to  those  hydraulic  cements  made  by  intimately 
blending  in  a  tube  mill,  or  other  suitable  blending  ma- 
chine, Portland  cement  and  certain  varieties  of  natural 
rocks.  It  will  exclude  blast-furnace  slags  and  natural 
cements.  The  manufacture  and  use  of  blended  cements 
is  of  economic  importance  if  suitable  precautions  are 
taken  at  the  start,  and  its  more  general  and  widespread 
use  will  depend  upon  its  ability  to  get  engineers  to  look 
with  favor  upon  it.  Should  it  succeed,  the  people  of  the 
western  deserts  and  mountains  are  assured  of  a  cheaper 
and  at  the  .«ame  time  a  reliable  cement. 

Sand-cement  made  by  blending  portland  cement  and 
quartz  sand  has  been  used  to  a  limited  extent  in  the 
United  States.|  Its  use  was  discontinued,  however,  be- 
cause of  the  decreased  cost  of  portland  cement  making  its 
production  uni)roritable.  Concrete  structures  in  which  it 
was  used  do  not  a])pear  to  have  suffered  because  of  the 
substitution.  That  the  cement  was  as  .strong  as  the 
Portland  cement  which  was  used  in  its  manufacture  was 
probably  due  to  the  fact  that  at  that  time  the  standard 
of  fineness  for  portland  cement  was  much  lower  than  at 
pressent,  and  for  this  reason  a  greater  amount  of  inert 
clinker  was  rendered  active  by  the  fine  grinding  neces- 
sary to  produc(j  the  sand-cement.  As  will  be  pointed  out 
later,  quartz  sand  is  not  a  suitable  material  for  the  pro- 
duction of  a  high-grade  sand-cement. 

Some  rocks,  mo.«tly  of  volcanic  origin,  have  more  or 
less  silica  e.xisting  in  what  is  known  to  chemists,  and 
nowadays  to  most  engineers,  as  soluble  or  colloidal  silica. 
This  colloidal  silica  acts  as  a  weak  acid  and  has  the  power 
to  neutralize  bases.  Portland  cement  is  a  complex  mix- 
ture of  various  silicates  and  aluminates  of  lime  with  les- 
ser amounts  of  secondary  minerals.  The  process  of  set- 
ting may  be  described  as  follows,  although  it  must  be 
admitted  that  the  knowledge  of  the  subject  is  .^till  very 
incomplete.  In  setting,  jwrtland  cement  undergoes  a  de- 
composition, reacting  with  water  to  form  more  stable 
compounds,  and  at  the  same  time  liberating  hydrated 
lime.  .As  the  reaction  takes  place  in  a  concentrated  so- 
lution, the  hydrated  lime  thus  set  free  crystallizes 
throughout  the  mass,  serving  to  bi.-id  it  together  more 
firmly.  As  portland  cement  is  readily  hydrolized  if  too 
much  water  is  present,  it  is  not  ]iossil)le  to  study  the  re- 
action in  dilute  .'••olution,  but  the  fact  is  established  that 
hydrated  linu-  is  always  liberated  by  the  reaction. 

Hydrated  lime  is  a  well  known  ba.se,  and  it  seems  prob- 
able that  if  some  sul)stance  with  acid  ])ropcrties  and  from 
which  an  insoluble  compoimd  would  be  formed  was  pres- 
ent in  the  portland  cement  at  the  time  it  was  undergoing 
the  change  cau.'-ed  l)y  the  adilition  of  water,  the  hydrated 
lime  thus  set  free  would  unite  with  this  substance.  Here 
then,  is  the  basis  ujion  which  sand-cements  or  blended 
cements  are  formed.  Rocks  containing  active  or  col- 
loidal silica  are  blended  with  portland  cement  to  furnish 

•Sw  "EriKlneerlnK  N<-wii,"  Mar.  20,  1913.  p.  562:  ".Sand-Ce- 
mpnt   an  Used   by   th<-   I'.    S.    Ri-clamatlon   SiTvlt-c." 

tManufacturlnic  Pfmi-nt  ChomlBt.  TT.  S.  Ri-rlamatlon  Ser- 
vice,  Klephnnt   Butle,   N.    M. 

JSee  "BnKlneerlnB  NewH,"  Feb.  15.  1911!.  p.  .105;  Apr.  Hi, 
1891,    p.    252. 


the  necessarv  neutralizing  compound  and  the  result  is  a 
sand-cement. 

Chemical  analysis  reveals  the  fact  that  several  of  the 
igneous  and  intrusive  rocks  have  colloidal  silica  in  vary- 
ing amounts.  It  is  also  present  in  sandstones,  the  ce- 
menting material  of  which  is  deposited  silicic  acid.  For 
obvious  reasons  limestones  and  dolomites  are  not  sources 
of  soluble  silica,  nor  is  quartz  found  to  yield  much  even 
after  prolonged  fine  grinding.  In  the  light  of  our  pres- 
ent knowledge  it  is  also  probable  that  the  alumina  in  the 
aforementioned  rocks  reacts  to  some  extent  as  a  colloid 
and  enters  into  the  combination  with  the  hydrated  lime, 
acting  as  an  acid  and  yielding  an  insoluhle  compound. 
This  is  a  point  which  has  not  been  definitely  determined 
and  is  not  here  stated  as  a  fact.  Furthermore,  the  alkali 
oxides  which  are  always  present  in  igneou.s  rocks  play 
an  important  part  in  the  reactions  involved  in  the  .set- 
ting and  hardening  of  sand-cements. 

A  glance  at  Table  I  below  shows  the  wide  range  of  ma- 
terials that  have  been  tested  and  found  to  yield  satisfac- 
tory blended  cements.  The  materials  represented  by 
Analyses  3,  4,  6,  7,  8  and  9,  are  being  used  at  the  present 
time  for  the  production  of  such  cements  by  the  Los  Ange- 
les Aqueduct  engineers  and  the  U.  S.  Reclamation  Ser- 
vice. Analysis  10  represents  a  pure  quartz  which  after 
prolonged  grinding,  so  that  all  of  it  passed  the  200-mesh 
screen,  yielded  only  1.64%  soluble  silica.  It  will  be  noted 
that  the  soluble  or  colloidal  silica  has  no  definite  relation 
to  the  composition  of  the  rock,  more  probably  being  de- 
pendent upon  the  phenomena  accompanying  the  forma- 
tion of  the  rock.  The  lava  flow  from  which  the  material 
for  Analysis  2  was  taken,  shows  clearly  the  action  of 
steam  during  its  ejectment,  while  the  material  for  Analy- 
sis 1  was  from  a  flow  which  had  come  tc  +he  surface  more 
quietly. 

The  colloidal  silica  in  materials  like  these  makes  them 
valuable  for  sand-cement  manufacture.  It  is  unquestion- 
ably true  that  more  of  the  silica  of  the  blending  mater- 
ial is  rendered  active  by  the  fine  grinding  necessary  to 
produce  an  intimate  mixture  of  the  portland  cement  and 
sand  material,  thus  furnishing  more  acidity  to  neutralize 
the  basicity  of  the  hydrated  lime. 

Before  accepting  as  true  any  statemeut  regarding  the 
reaction  between  hydrated  lime  and  colloidal  silica,  we 
should  first  ascertain  if  there  be  anj-  substantial  proof  of 
the  same.  We  have  historical  record  that  similar  cements 
were  made  by  the  early  Romans,  but  old  records  are  apt 
to  become  mu,sty  and  confused.  A  modern  determination 
and  one  that  could  be  ap])lic'd  by  anyone  desiring  to  do 
.so  would  be  more  satisfactory. 

T.^VBLE    I.     CHEMIC.\I-    ANAI.YSICS    OF    ROCKS    FOfXD    SlITABI-E 
FOU  .MAKING  BLENDED  CEMENT 


SiOi 

Fc.O, 

AU'O, 

CaO 

MkO 

K,0 

Na,0 

SO, 


44.72  48.08  74.88  74.64  75.66  72.32  .iO  96  80.52  82.40 
14.30  16.06  1.14  1.14  2.12  2.01  6.57  2.00  1.40' 
19.26  15.39  13.60  13.42   11.76  13.85   18.37   10.02  10.00 


09.60 
0.31 


8.30  7.78  0.90 

7.48  6.64  0.37 

2.30  1.60  3.89 

2.00  3.20  3.35 


0.80 
0.39     1. 
3.86  No 
3.38  No 


'h,&   CO,       1.64   'l.89 


.42 


1.20  10.20  0.80  0.80 
0.39  0.45  0.71  0.61 
N.D.     3  92     3.85     1.31 

N.D 0.86 

0.31  None  None  None 
3.78     7.26     2.10     1.90 


Colloidal 
(.Soluble) 

Silica  12.57  19.00     2.41     2.37  14.60     4.01    12  9K     7.18     6  42 

Basalt  from  near  Elephant  Butte,  N.  M 


.\naly.<ri8  No.  1. 
AnalyHis  No.  2 
Analysis  No.  3. 
Analysis  No.  4. 
Analysis  No.  5. 
Analysis  No.  6. 
Analysis  .No.  7. 
Analvses  No.  8  t 
Anai'vsis  No.  10. 


Basalt  from 
Ciraiiite  fro: 
Oranite  from  near  B 
Tnfa  from  near  El.|: 
Tufa  from  I.os  Anit. 
Basaltic-  tufa  from  I 
nd  No.  9.  Samlstch 
Quart!— 90^;  pafw 


Elephant  Butte,  N.  M. 
■■  ■       •  laho. 
lahn. 


IM.  i;)i: 


V.  nm;  1  \  !•:  K  i;  I  \  <;     \  !■;  \vs 


i-r/i 


Ml'.  -Miilinclls  iKis  >1mi\vii  lliat  such  ;i  ciiiiihiliMl  imi  ilocs 
I;iIm'  phuc  liclwrcii  li\  il  nilcil  liiiic  mucI  |iu//.(iliini<'  iii:iliT- 
i:ils,  ami  thai  the  iriiMurrs  iwr  rapalilc  of  dcvcldpiiii;  roii- 
.-■i(h'ral)h'  sti-cii^lh,  .•\rii  when  iiiiiuiTsrd  in  water,  the; 
soht'iit  action  (if  whicii  on  liydratcd  lime  is  wH  known. 

Tiie  writer  has  tested  tiiis  reaction  for  himself  with 
most  of  the  materials  with  which  lu'  has  heen  t'Xi>oriment- 
ing  for  sand-eemeiils.  The  routine  method  employed  in 
the  hihoralorv  has  hci'ii  to  miv  one  part  Ity  weight  of 
hydrated  lime  with  one  part  hy  weight  of  the  material 
whose  actixity  is  to  he  tested.  In  many  i-ases  these  l)ro- 
jHirtions  are  not  correct,  sometimes  giving  too  much  lime 
and  sometimes  not  enough.  The  blend  is  then  ground 
to  a  fineness  of  i)0%  passing  the  2()0-mesh  sieve.  This 
combination  is  then  made  into  briquettes  with  standard 
testing  sand  in  the  proportions  of  1  :  3  by  weight.  After 
setting  or  hardening  tiie  briquettes  are  placed  in  water 
nntil  the  test  jjcriod  is  due.  Sometimes  the  action  is 
weak  at  seven  days  and  occasionally  briquettes  fall  to 
pieces  during  the  immersion  period  ;  but,  in  general,  the 
materials  which  have  given  the  best  results  in  sand-ce- 
ments have  developed  strength  at  ".JS  days  and  continue 
to  gain. 

These  tests  have  generally  shown  that  the  materials 
which  develop  the  most  activity  with  hydrated  lime  are 
those  containing  the  oxides  of  sodium  and  potassium  in 
an  available  form.  The  ready  solubility  of  the  oxides  of 
the  alkali  metals  present  in  igneous  rocks,  eruptive  and 
intrusive,  can  be  shown  by  shaking  .some  of  the  rock  pow- 
der in  water  to  which  a  few  drops  of  alcoholic  .solution 
of  phenol-phthalein  have  been  added.  The  solution  im- 
mediately assumes  a  pink  color,  which  increases  in  depth 
as  the  solution  of  the  alkalies  proceeds.  Puzzolanic  action, 
the  action  betw'een  colloidal  silica  and  hydra  ted  lime, 
seems  dependent  upon  the  presence  of  the  alkali  oxides 
which  probably  act  as  catalyzers  in  the  following  man- 
ner : 

Sodium  oxide  will  be  taken  as  an  example.  The  so- 
dium oxide  combines  with  water  to  form  the  hydroxide. 
'J'be  hydroxide  reacts  with  silica  to  form  sodium  silicate, 
or  water  glass,  which  is  soluble.  The  water  glass  then 
combines  with  hydrated  lime  to  yield  insoluble  silicate  of 
lime,  setting  free  the  sodium  hydroxide,  which  continues 
to  render  more  silica  active  for  the  combination  with 
the  lime.  In  this  manner,  a  small  amount  of  sodium 
oxide,  which  is  in  tli','  nascent  state,  seems  capable  of 
rendering  a  much  larger  amount  of  silica  active. 

Xa.,0  +  11,0  =  2  XaOTT  (1) 

2  NaOH  +  SiO,  =  Xa.,SiO,  +  11,0  (2) 

Xa.SiOs  -f  ('a(On),  =  2  XaOTI  +  ('aSi03      (3) 

This  action  has  been  tested  by  the  writer  in  the  case 
of  a  sandstone,  which  contained  alkali  oxides,  that  were 
not  in  the  available  form,  being  condjined  with  SO^  and 
t'l.  This  sandstone  ^Vould  not  develop  puzzolanic  action 
when  mixed  with  hydrated  lime.  Upon  adding  a  small 
])ercentage  of  sodium  silicate  to  the  water  used  in  mix- 
ing the  mortar,  puzzolanic  action  was  develojied  and  the 
liriqucttes  continued  to  im-rease  in  strength. 

.\  study  of  the  analyses  of  Italian  puzzolans  shows  that 
they  contain  a  considerable  percentage  of  sodium  and  po- 
tassium oxides.  According  to  the  foregoing,  puzzolanic 
mixtures  .should  continue  to  increase  in  strength  rmtil  the 
maximum  amount  of  silica  had  combined  with  the  lime. 
An  essential  feature  of  such  a  combination  is  the  neces- 


sity lor  keeping  the  iiiiMurcs  moist  during  llic  early  per- 
iod of  hardening. 

It  will  he  sicii  fn.iri  ihc  fnreLroiiig  that  ill  sand-ceincnt 
we  should  iiave  a  maximum  amount  of  lime  coiiihint'd 
with  silica.  Therefore  the  blending  of  any  of  these  col- 
loidal silica-hearing  rocks  with  jtorthind  cement  should 
have  a  tendency  to  produce  a  stronger  and  more  durable 
cement  for  u.se  in  concrete  work.  The  presence  of  the 
alkalies  within  the  cement  it.self  should  act  as  an  anti- 
alkali  to  the  alkaline  salts  present  in  water.  The  reduc- 
tion in  the  amount  of  lime  existing  in  the  set  cement 
as  hydroxide  is  in  itself  beneficial  as  it  lessens  the  danger 
of  disintegration  from  the  action  of  alkaline  waters. 
.Vnother  factor  contributing  to  the  combination  between 
the  hydrated  lime  and  silica  is  the  fact  that  the  hydrated 
lime  set  free  from  the  porihuid  cement  is  in  the  nascent 
state  and  therefore  moii'  active  and  ready  to  combine 
with  whatever  is  present.  Danger  of  disruption  of  con- 
crete in  which  sand-ccnicnt  is  used,  by  oxidation  of  the 
sulphides  so  comnujidy  ))resent  in  artificial  puzzolans  is 
not  to  be  feared,  as  there  is  at  the  most  but  a  slight 
amount  of  sulphur  in  any  form  ])resent  in  the  rocks  which 
are  suitable  for  the  manufacture  of  sand-cement. 

There  is  no  foundation  for  the  statement  that  the 
strength  of  blended  cements  is  due  to  the  finer  grinding 
of  the  Portland  cement  whicli  they  contain,  and  to  the 
filling  of  the  voids  in  the  Portland  ceniciit  with  the  blend- 
ing material.  Portland  cement  of  a  fineness  of  80% 
passing  the  200-mesh  sieve,  having  a  specific  gravity  of 
3.140,  showed  the  following  void  tests:  Settled  and 
tamped  voids,  40%  ;  slightly  settled,  47%  ;  loose,  51.5%. 
The  same  cement  made  into  sand-cement  with  granite 
gave  the  following  void  tests:  Settled  and  tamped  void.o, 
4.j%;  loose,  60%.  The  voids  in  blended  or  sand-cement 
are  the  same  or  greater  than  the  voids  in  the  portland 
cement  from  which  it  is  made,  which  is  in  accordance 
with  tlie  la\\  s  of  voids,  that  the  finer  and  more  nearly  uni- 
form in  size  particles  become,  the  greater  may  be  the  per- 
centage of  voids  expected.  A  considerable  reduction  in 
volume  takes  place  when  blended  cements  are  mixed  with 
water,  on  account  of  the  air  being  forced  out  of  the 
cement  and  a  rearrangement  of  the  particles  takimr  place. 

^fANl'FACTUKE    OF    SaKD-CkMKXT 

We  now  come  to  the  question  of  the  manufacture  of 
sand-cement,  and  must,  therefore,  know  under  what  con- 
diti(ms  wo  can  obtain  the  best  grade  of  sand-cement  pos- 
sible from  the  materials  at  hand. 

The  tendency  of  most  eruptive  rocks  is  to  undergo 
alteration  to  clay  or  claylike  substances  under  tlie  action 
of  meteoric  agencies.  This  condition  is  easily  recog- 
nized bv  chemical,  microscopical  ami  otlier  physical  in- 
spection. The  most  important  test,  after  sati.sfying  one's 
self  that  the  material  is  but  slightly  altered  from  its 
original  condition,  is  to  determine  the  colloidal  silica 
content.  Eocks  which  show  no  colloidal  silica  present 
should  be  abandoned  as  they  cannot  be  relied  upon  to 
produce  a  good  quality  of  sand-cement.  These  things 
being  satisfactorily  settled,  the  experimenter  or  manufae- 
turer  is  ready  to  undertake  the  production  of  the  desired 
product. 

The  proportion  in  which  to  blend  the  rock  with  the 
Portland  cement  is  dependent  upon  the  strength  de- 
sired in  the  concrete  in  which  the  product  is  to  be  used. 
With  rocks  rich  in  colloidal  silica,  the  portland  cement 


1273 


EXGINEERIXG     Js^EWS 


Vol.  (i:).  No.  ■<!5 


may  be  very  low,  while  with  other  rocks  it  may  be  neces- 
sary to  maintain  the  proportion  at  one  to  one.  The  re- 
sults of  the  physical  tests  of  the  product  will  govern  the 
user  in  the  amount  of  portlaud  cement  to  be  blended 
with  the  rock,  and  he  should  be  the  one  to  dictate  to 
the  manufacturer  what  these  proportions  shall  be  in  his 
particular  case. 

Eocks  which  have  Iicen  found  suitable  for  sand-cement, 
and  which  are  fruitful  sources  of  colloidal  silica,  vary  in 
specific  gravity  from  2  to  ;5.0,j.  Generally  speaking,  one 
barrel  of  portland  cement  blended  with  an  equivalent 
volume  of  any  of  the  materials  will  yield  on  grinding 
slightly  more  than  two  barrels  of  sand-cement.  The 
usual  method  followed  in  the  manufacturing  process  is 
to  prepare  the  rock  by  passing  it  through  a  ball  mill  or 
other  pulverizer,  which  reduces  it  to  a  fineness  of  100% 
passing  the  20-mesh  sieve.  Finer  material  than  this 
does  not  seem  to  blend  well  with  ihe  portland  cement  in 
the  tube  mills.  It  would  even  be  better  to  take  cement 
clinker  and  prepare  it  with  a  brdl  mill,  rather  than  use 
the  finely  ground  cement. 

The  question  arises  as  to  whether  the  materials  .should 
be  blended  by  weight  or  by  volume.  As  an  illustration, 
take  the  case  of  granite  which  is  to  be  W'^nded  witli  port- 
land  cement. 

Voids  in  the  jiulverizod  Kranitc  =  42%. 

Sp<:citic  Kra\nty  of  tlif  granite  =  2.fi30. 

Weight    per    cu.ft.    at    mixing    hopper  =  2 .  fiao  X    62  3  X  0.  oS  =  Orj.o  lb. 

Voicts  ill  I'ortland  cement  =  ol.n^l. 

.Specific  gravity  of  cement  =  3.140. 

Weight  per  cu.ft.  at  mixing  hopper  =  3.140  X  62.5  X  0.485  =  95  4  lb. 

As  the  materials  have  the  same  weight  per  cubic  foot 
in  Ihe  loose  condition  in  which  they  arrive  at  the  mix- 
ing machine,  it  is  obviously  imiiiaterial  whether  the 
blending  be  done  by  weight  or  by  volume.  The  machinery 
for  measuring  by  volume  being  very  simpte,  that  method 
is  employed  in  this  particular  instance.  The  pro])ortions 
in  the  blend  are  checked  bv  specific  gravity  ami  weight 
tests. 

Basalt  ground  under  the  saiiic  coiiditious  as  tbc  gran- 
ite gave  the  following  analysis: 

Void.,  in  ba.Hull  =  42 'i. 
Specific  gravity  of  ha-salt   =  3  050. 
Weight  per  cu.ft.  at  mixing  hopper  =  :)  O.W  X  62.5  X  0  5s  =  1 10  s  lb. 
Weight  of  cement  at  mixing  hopper  =  95  4  lb. 

Ill  this  instance  it  would  be  best  to  |iro|iortioii  \>y 
weight  as  the  greater  weigbl  |)cr  cubic  foot  of  the  basalt 
would  cause  an  exce.ss  of  liasall  and  iiiiglil  o\cn  rowd  tbc 
cement. 

The  assumption  is  made  in  ibc  tw<i  preceding  cases 
that  it  is  desired  to  mix  half  ami  linlf.  With  materials 
of  low  specific  gravity,  like  some  of  the  tufas,  wbidi  run 
as  low  as  2.20,  it  is  best  to  proportion  by  v(diinic  as,  lli" 
weight  method  will  give  too  large  a  bulk  of  material  foi- 
tlie  cement  to  cover.  This  would  bi'  governed,  however, 
by  the  activity  of  the  material  in  question,  as  material 
that  is  rich  in  colloidal  silica,  can  be  made  into  an  ex- 
cellent grade  of  sand-cement  with  a  miuli  smaller  pro- 
portion of  Portland  cement  than  would  b(;  rc(|iiircd  with 
material  that  showed  only  a  small  .•iinoniit  of  this  val- 
nnlile  compoiinrl. 

Since  one  barrel  of  portland  cement  blended  with  an 
equivalent  volume  of  any  one  of  the  materials  men- 
tioned, will  yield  a  little  more  than  two  barrels  of  high- 
gra<le  sand-cement,  it  is  apparent  that  the  cost  of  a  bar- 
rel of  sand-cement  thus  made,  shoubl  be  about  two- 
thiffis  of  the  cost  of  a  barrel  of  straight  portland  cement. 
The  economic  value  of  this  cannot   be  overestimated   in 


remote  places  where  large  quantities  of  cement  are  being 
used.  A  regrinding  and  blending  plant  for  the  manufac- 
ture of  sand-cement  at  the  rate  of  1000  bbl.  per  day  can 
be  erected  and  ready  to  operate  for  about  $15,000.  Such 
a  plant  will  require  about  400  hp.  to  operate  it.  Labor 
will  depend  upon  the  wages  current  in  the  locality  in 
which  the  plant  is  operating. 

The  Rio  Grande  Project  of  the  U.  S.  Reclamation 
Service,  located  at  Elephant  Butte,  N.  M.,  will  require 
about  520,000  bbl.  of  cement  in  the  next  three  years. 
This  cement  will  be  used  in  the  erection  of  the  Eie])hant 
Butte  Dam,*  which  is  to  store  water  for  the  irrigation 
of  lands  lying  along  the  Rio  Grande  in  New  Mexico, 
Texas  and  old  Mexico.  It  is  proposed  to  use  sand-cement 
in  the  construction  of  this  dam.  A  sand-cement  plant, 
in  which  portlaud  cement  will  be  blended  with  50%  by 
volume  of  sandstone  has  been  erected  at  a  cost  of  approx- 
imately $48,000.  Power  is  furnished  by  a  .steam  power 
plant  at  about  l'*4c.  per  kw.-lir.  Labor  runs  from  $1.50 
per  day  for  Mexican  laborers  to  $1  per  day  for  skilled 
laborers.  The  co.'-t  sheet  for  the  niaiuifacturc  of  the 
sand-cement  will  show 


$1  250 
0.035 
0.1192 
0.068 
0.055 
0.184 


0.5  bbl.  of  Portland  cement  (0.  $2. .50 

Sandstone 

Plant  charge 

Labor -  - 

Supplies 

Power 

Cost  of  1  bbl.  of  sand  cement 31  .684 

Net  saving  per  barrel  by  using  sand  cenicut $0,816 

From  the  results  of  tests  of  the  blends  of  this  sand- 
stone with  lesser  amounts  of  portland  cement,  it  is  prob- 
able that  the  percentage  of  portland  cement  may  be  car- 
ried as  low  as  40%.  The  L^.  S.  Reclamation  Service  has 
studied  sand-cements  for  over  six  years  and  the  deter- 
mination to  try  it  out  in  such  structures  as  the  Elei)hant 
Butte  and  Arrowrock  Dams,  was  reached  after  mature 
deliberation.  Completely  equipped  testing  laboratories 
have  been  installed  at  Arrowrock,  TdaHo  and  Elenhant 
I'utte,  N.  M.  Sand-cement  is  tested  even  more  rigidly 
fliiin  portland  cement.  Aside  from  the  usual  routine 
tests  that  are  employed  in  testing  portland  cement,  com- 
l)ression  tests  are  made  daily  of  the  concrete  being  placed 
in  the  dams,  and  it  is  ho]H'd  that  the  building  of  these 
structures  will  furnish  very  complete  data  regarding 
sand-cement  in  actual  use.  It  has  been  claimed  by  some 
that  sand-cement  concrete  is  more  impervious  to  water 
than  ordinary  portland-cement  concrete,  this  has  not  been 
substantiated  by  results  actually  obtained,  but  it  is  true 
that  it  is  just  as  impervious  as  portland-cement  concrete 
when  used  in  the  .same  proportions  and  under  the  same 
conditions.  Tlu-re  is  no  valid  reason  why  it  should  be 
more  inqiervions  than  poilland-cenient  concrete,  but 
every  reason  why  it  slioiilil  resist  llic  action  of  alkalim^ 
waters  much  better. 

The  practice  in  the  I'.  S.  h'eclamation  Service  labora- 
tories when  making  experimental  Sirnd-cenients  has  been 
to  grind  the  blends  so  that  just  90%  of  the  product  will 
pass  the  2()0-mesh  sieve,  it  being  considered  impracticable 
to  carry  the  fineness  greater  than  this.  All  experiments 
were  designed  to  duiilicate  as  nearly  as  possible  the  c(m- 
ditions  tliat  would  be  mi't  in  the  actual  manufacturing 
process  on  a  commercial  scale.  For  this  reason  the  re- 
sults of  tensile  tests  given  in  Table  II  may  not  be  as 
high  as  the  results  reported  by  others  who  have  experi- 
mented  on   sand-cement    mixtures.      The    cements    thus 
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made  were  tested  only  in  tlic  shape  of  briquettes,  using 
the  standard  j)ro  port  ions  ol'  1  :  .'i  witli  stiindanl  testing 
sand.  The  blends  were  tested  for  linrncss.  selling  tiuic, 
specific  gravity  and  souiKhiess.  'l'\\ii-in<  li  ciiiies  nf  ihe 
standard  mortar  were  tested  lor  cDinprrssion.  'I'hc  nor- 
mal consistency  test  showed  that  cxcep'inir  llu!  laments 
in  which  tufa  was  used  this  property  was  nearly  tlu! 
same  as  with  the  portland  cement  employed  in  making 
the  blend.  The  setting  (inie  was  changed'  but  liltlc,  ex- 
cepting in  certain  niixlures  where  the  uialerial  was  not 
very  active. 

TABLE   II.     TE.\SILE   STRENGTH   (LB.   PER   SQ.IN.)     OF    SAND-C'E- 
MENT.S  WITH  DIFFERENT  PROPORTIONS  OF  GROUND  ROCK 

Nature  of     Per  cent. 

rock  of  rock  7  day  28  day  3  nion.  11  n\oii.  1  year 

Basalt  35  230  Sfi.'i  3S.-i  480  190 

Basalt  40  180  330  39.5  42.5  460 

Basalt  45  U)5  315  395  445  475 

Basalt  .50  185  .MX)  385  425  415 

Basialt  35  150  280  340  .380  385 

Basalt 00  130  215  .370  390  400 

Basalt 70  95  240  285  330  330 

Basalt SO  GO  165  195  235  332 

Tufa 50  225  380  515  .530  .585 

Tufa 60  140  2.55  460  .522  .535 

Tufa 70  1.50  2,30  405  420  432 

Sandstone..  40  225  380  405  420  445 

Sandstone..  50  240  310  360  .380  385 

Sandstone.  .  60  125  215  290  .340  3.50 
Portland 

cement  ...  O  245  460  .5IH)  .395  300 
Portland 

cement  ...  0  235  3.55  3S5  3.S5  390 

The  same  brand  of  ]Kirtland  ceineiit  was  useil  in  all 
of  the  tests  shown  in  Tabic  II  and  in  many  of  the  char- 
acteristics of  the  sand-cements  are  quite  similar  to  those 
of  the  parent  cement.  In  order  to  test  the  assertion  that 
the  finer  grinding  of  the  portland  cement  was  responsible 
for  the  strength  of  sand-cements,  .some  of  this  brand, 
which  was  normal  in  every  respect,  developing  the 
strength  shown  by  the  test  headed  "portland  cement," 
was  ground  so  that  00%  of  it  passed  the  200-mesh  sieve, 
with  the  results,  when  tested,  shown  by  the  first  test 
headed  "portland  cement."  This  test,  which  was  dupli- 
cated a  number  of  times  with  the  same  result,  indicates 
that  when  used  by  itself,  this  particulav  brand  should 
not  be  ground  as  fine  as  00%  through  the  30()-mesh 
sieve,  but  gives  much  better  results  at  its  normal  fine- 
ness of  about  80%  passing  this  sieve.  AVhether  this  is 
true  of  all  portland  cements  ground  to  an  abnormal  fine- 
ness is  now  being  tested  and  the  results  will  be  published 
if  they  bear  out  the  foregoing. 

A  few  compressive  tests  of  mortars  in  which  sand- 
cement  has  been  used  (Table  III)  will  serve  to  show 
that  it  is  equally  efficient  when  used  in  compression.  The 
mortars  tested  were  of  1  :  3  mix  with  standard  testing 
sand. 

TABLE  III.     COMPRESSION  STRENGTH  (LB.  PER  .Sfi.IN.)  OF  .SOME 
1  :  3  SAND-CEMENT  MORTARS 

Per  cent. 

Nature  of  rock     of  rock  7  day  28  day  3  mon.  0  mon. 

Sandstone .50  2167  3437  3750  4063 

Sandstone .50  1300  3312  250O  4000 

Sandstone 50  1000  2315  2750  3.500 

Sandstone 60  800  1390  1439  1875 

The  purpose  of  this  article  is  not  to  quote  a  mass  of 
data  regarding  the  strength  of  experimental  mixtures. 
The  real  proof  of  a  cement  is  what  it  can  do  when  made 
into  concrete  where  the  ratio  of  cement  to  inert  material 
is  quite  small.  If  it  can  hold  together  nine  parts  or 
more  of  sand  and  gravel  and  develop  great  strength  under 
these  conditions,  and  continue  to  hold  that  strength,  it 
can  then  be  called  a  good  cement.  The  small  laboratory 
tests  are  no  criterion  of  what  may  be  expected  in  actual 
construction  work.  Within  a  few  months  tests  of  con- 
crete beiiisr  made  from  sand-cement  and  placed  in  the 


.'Vrnnvroek  and  i^le])liant  iJiitte  I)anis  will  be  available 
for  publication.  It  is  not  thought  worth  while  at  this 
time  to  publish  results  so  far  obtained  as  they  do  not  yet 
reach  the  three-month  period.  It  is  suflicient  to  state 
that  the  sand-cement  as  actually  inaiiufactured  is  quite 
superior  to  any  that  was  made  in  the  laboratory  and  tliat 
the  concrete  is  developing  greater  strength  than  the  lab- 
oratory tests  indicated,  being  amply  strong  for  tlie  great 
stresses  that  arc  to  be  put  upon  it. 

Sand-ccmcnt  has  as  its  recommendations  that  it  is 
cheaper  than  jwrtlarid  cement  and  develops  as  good 
strength.  It  is  less  liable  to  be  acted  upon  by  alkaline 
waler.s,  is  always  .sound  and  on  aicount  of  its  greater 
fineness  gi\cs  a  better  apjiearamc  to  concrete  in  which 
it  is  u.sed. 

But    few    instances    have    bee ited    in    which    saud- 

eeinent  has  shown  any  deterioration  with  time.  Its  in- 
crease in  strength  is  gradual  but  steady.  No  retarder, 
such  as  pla-stcr  of  paris,  is  necessary  to  control  the  set, 
as  the  puzzolanic  action,  wiiieh  is  much  slower  than  the 
ordinary  .setting  of  jiortland  cement,  can  he  depended 
uixiii  to  act  in  this  capacity. 

It  is  to  be  hoped  that  the  portland-cement  manu- 
facturers will  interest  themselves  in  this  product  and 
that  if  it  proves  its  worth  its  manufacture  may  become 
more  widespread.  Cheaper  cement  would  mean  more 
cement  sold,  more  cement  houses  and  cement  work  done 
in  the  cities  and  country. 

Municipal  OnnerHtaip  and  Operation  of  street  railways  in 
Detroit  was  approved  at  a  municipal  election  on  Apr.  7  to- 
gether with  proposals  to  increase  the  bonded  indebtedness 
of  the  city  and  to  place  city  employees  under  civil  service 
rules.  Completion  of  this  municipal  project  is  held  up  by 
court  actions. 

There  is  to  be  a  board  of  three  street  railway  commis- 
sioners to  serve  without  salary  and  to  be  subject  to  removal 
at  the  will  of  the  mayor.  The  board  may  purchase,  lease  or 
condemn  all  or  any  part  of  existing  street-railway  proper- 
ties in  the  city  and  may  operate  for  a  distance  of  10  miles 
from  the  city  limit.  To  provide  funds  the  Common  Council 
is  empowered  to  issue  bonds  to  the  amount  of  2'",  of  the 
assessed  value  of  real  and  personal  properties  in  the  city  on 
request  of  the  street-railway  board.  Additional  bonds  'may 
be  secured  by  the  properties  and  revenues  of  the  street-rail- 
way system.  The  rate  of  fare  to  be  charged  is  specified  as 
sufficient  to  pay  (1)  operating  and  maintenance  expenses 
including  paving  and  sprinkling  between  tracks,  (2)  taxes 
on  physical  property  of  the  entire  system  as  though  privately 
owned,  (3)  fixed  charges.  (4)  a  sufficient  per  cent,  to  provide 
a  sinking  fund  to  pay  the  principal  of  the  mortgage  bonds 
and  other  per  cents  to  provide  a  sinking  fund  to  pay  the 
principal    of    the    general    bonds. 

Craciis  in  a  Drass  Switeli-Ro.!— An  investigation  of  crack.s 
which  a  lV4-in.  brass  switch-rod  developed  during  service  is 
reported  in  the  "A.  E.  G.  Journal"  of  May.  1913.  Some  of  its 
essential  parts  are.  in  substance: 

The  brass  rod  in  addition  to  a  longitudinal  crack  showed 
a  number  of  transverse  cracks.  It  could  be  seen  that  the 
parts  of  the  rod  bounded  by  the  cross  cracks  had  expanded. 
This  observation  gave  rise  to  the  assumption  that  the  outer 
skin  of  the  brass  rod  had  tried  to  expand,  this  expansion  hav- 
ing been  prevented  by  the  inner  core,  so  that  strains  were 
set  up  which  would  finally  lead  to  cracks  under  external 
stress.  The  chemical  analysis  of  the  rod  gave  the  followin- 
rtsults:  Cu,  58.489;;  Zn,  40.26<:;:  Pb,  1.23,;;  Fe,  0.037c.  Ex- 
perience with  similar  qualities  of  brass  containing  consider- 
ably more  lead  than  the  rod  in  question  had  shown  that  the 
lead  did  not  give  rise  to  cracks.  Microscopic  samples  were 
taken  from  different  points  of  the  rod  and  etched,  with  the 
result  that  the  inner  structure  of  the  rod  was  found  to  differ 
appreciably  from  the  structure  of  the  outer  layers,  the  in- 
terior being  coarser.  It  was  concluded  that  the  cracks  were 
not  due  to  faulty  composition  but  to  stresses  in  the  material 
caused  by  cold  drawing.  The  recommendation  is  made  that 
cracking  of  drawn-brass  rods  may  be  avoided  in  practice  by 
heating  the  material  after  each  drawing,  and  by  minimizing 
the  reduction  per  pass.  Limiting  the  heating  to  S^O'  C.  is 
recommended. 
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Electric  Power  for  Quarries,  Gravel 
Plants  and  Contract  Work* 

stone  Quarries 

Stone  quarries  form  a  most  desirable  load  for  central- 
station  service.  They  are  usually  located  not  far  from  some 
small  town;  or.  rather,  a  small  town  will  usually  spring  up 
adjacent  to  a  stone  quarry  of  any  considerable  size.  In  all 
except  the  very  largest  quarries,  the  load  is  strictly  a  sum- 
mer load,  the  quarry  shutting  down  as  soon  as  the  ground 
is  frozen.  The  machines  to  be  driven  are  of  a  nature  ex- 
tremely adaptable  to  motor  drive,  and  the  industry  presents 
no  absolute   demands   for   steam   in   the   process  of   manufact- 

""a  requisite  of  prime  importance  in  quarry  practice  is  the 
flexibility  of  the  source  of  power  with  motor  drive.  The 
frequently  changing  heads  to  which  drainage  pumps  are  sub- 
jected, the  continual  shifting  in  location  of  such  pumps,  the 
changing  lengths  and  grades  of  hauls  and  inclines,  the  re- 
modeling and  extension  of  compressed-air  pipe  lines,  the 
varying  grades  of  stone  encountered,  and  numerous  other 
contingencies,  make  it  often  necessary  to  call  upon  the 
overload   capacities   of   motors   and   machines. 

In  the  quarry  proper  the  main  operations  consist  of  drill- 
ing, blasting,  hauling  and  (where  there  is  seepage  of  water 
into  the  quarry)   pumping. 

DRILLING — The  drilling  of  the  rock  preparatory  to  blast- 
ing in  various  quarries  is  done  by  four  general  types  of 
drills-  (1)  Compressed-air  tripod  drills,  making  a  2-  to  3- 
in  hole-  (2)  well  drills  making  a  4-  to  6-in.  hole;  (3)  elec- 
tric-air "pulsator"  tripod  drills  for  the  same  class  of  work  as 
the  compressed-air  tripod  drill:  and  (4)  hand  drills  for  plac- 
ing  "pot  shots"  to  break  large-size  stones. 

A  compressed-air  tripod  drill  requires  about  150  cu.ft.  of 
air  at  90  lb.  pressure  at  the  drill  for  best  operation.  An 
electric-air  "pulsator"  drill  has  a  small,  specially  constructed 
air-compressor  as  part  of  its  equipment.  The  air-compressor 
is  driven  by  a  7.5-hp.  motor,  the  motor  being  started  and 
operated    or    shut    down. 


ilrops    into 
.screen 


stopped    as    the    drill 


With  both 
.....ipresed-air  and  "pulsator"  tripod  drills  the  maximum  effi- 
cient depth  of  hole  is  about  22  ft.  and  numerous  changes  in 
drill  size  are  required  as  the  hole  deepens.  The  electric-air 
drill  has  a  drilling  capacity  25%  greater  than  a  similar  com- 
pressed-air drill  and  the  power  consumption  of  the  electric- 
alr  drill  is  less  than  25%  that  required  by  the  compressed- 
air   drill. 

The  electric-air  drill  has  not  yet  been  very  generally 
adopted  in  quarry  practice  because  it  is  necessary  to  have  the 
small  motor-driven  compressor  located  within  9  ft.  of  the 
drill  proper,  and  quarrymen  are  not  fully  educated  to  the 
advantages  to  be  obtained  by  the  use  of  the  electric-air   out- 

Well-type  drills  are  used  in  quarries  where  the  working 
face  is  40  to  100  ft.  high.  A  series  of  5-  to  6-in.  holes  are 
drilled  the  full  depth  of  face  and  25,000  to  50.000  yd.  of  roc-k 
loosened  at  one  blast.  Well  drills  are  equipped  with  10- 
or  15-hp.  variable-speed  motors  and  have  become  very  popu- 
lar- their  use  not  only  Improves  quarrying  conditions,  but 
reduces  the  cost  of  power,  labor  and  dynamite  for  drilling 
and   blasting.  ^  ,         .        . 

There  will  be  needed  around  each  quarry  from  two  to  six 
hand  drills  for  drilling  small  holes  for  "pot  shots."  These 
drills  require  about  50  cu.ft.  of  air  each  and  one  or  more  of 
them  will  be  in  pretty  steady  use. 

HAl'LAGK— The  manner  In  which  rock  cars  are  trans- 
ported from  quarry  to  crusher  plant  depends  upon  local  con- 
ditions. If  the  quarry  Is  deep,  a  system,  of  Inclines  and 
drum  hoists  is  employed;  electric  tramways  are  In  use  at 
numerous  quarries  and  have  been  successful  on  grades  as 
great  as  6'/,.  There  are  two  general  types  of  motor-driven 
hoists  for  this  work;  one  type  uses  a  motor  which  runs  con- 
tinuously and  the  hoisting  drums  are  controlled  by  friction 
clutches  and  band  brakes;  the  other  type  has  a  variable- 
speed  motor,  direct-geared  to  the  drum  and  the  motor  is 
started  stopped  or  reversed  as  deslr.-d.  Either  type  of  hoist 
1.  controlled  by  a  man  placed  at  the  top  of  the  Incline,  and 
the  cars  are  usually   self-dumping. 

CRILSHERS The    gyratory    crusher    Is    the    most    popular; 

roll  crushers  are  used  to  some  extent,  and  Jaw  crushers  are 
used  considerably  In  plants  having  a  capacity  of  less  than 
250  cu  yd  per  day.  Rolls  and  disk  crushers  arc  us.d  to  a 
K-ent  extent  for  crushing  smaller  sizes  of  rock.  From  dls- 
ehnrge    openings    at    the    base    of    the    main    crusher    the    rock 
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elevator    which    raises    it    to    a    rotary    sizing 

r  combination  of  individual  and  group  drive  will  be  found 
most  advantageous  in  crusher  plants  and  the  use  of  440- 
volt  motors  will  generally  prove  best.  Crushers  should  be 
driven  by  slip-ring  motors.  If  a  crusher  is  shut  down  when 
it  is  full  of  rock  it  is  often  a  troublesome  job  to  clear  it  of 
all  rock  before  starting  up  again.  This  is  especially  true  if 
the  crusher  is  driven  by  a  squirrel-cage  motor.  If  a  slip- 
ring  motor  is  used  and  the  crusher  belt  is  backed  up  a  few 
feet  by  hand,  the  motor  will  often  be  able  to  start  the 
crusher  without  its  being  necessary  to  clean  out  the  rock. 
Dust-proof  bearings  should  be  used  on  all  stone  plant  mo- 
tors and  it  will  usually  pay  to  Install  all  wiring  m  conduit. 
The  use  of  slip-ring  motors  is  to  be  recommended  for  air- 
compressor    drive    on    account    of    the    heavy    starting   load. 

PUMPING — On  account  of  there  being  at  times  consider- 
able grit  in  the  water  pumped,  the  use  of  centrifugal  pumps 
is  usually  best  on  this  service.  The  use  of  the  direct-con- 
nected centrifugal  pump  makes  a  pumping  unit  easy  to  move 
from  point  to  point.  The  use  of  automatically  controlled, 
slip-ring  motors  will  be  found  to  work  out  most  satisfactor- 
ily for  this   service. 

Sand  and  Gravel  Plants 
Plants  having  power-driven  machines  vary  in  size  from 
one  requiring  10  hp.  to  drive  a  short  belt  conveyor  and  dry 
screen,  to  plants  requiring  300  or  400  hp.  The  power  de- 
mand is  more  steady  during  time  of  operation  than  either 
stone  quarries  or  brick  plants,  and  as  no  steam  is  required 
(except  in  special  cases  for  manufacturing  purposes)  cen- 
tral-station energy  can  be  used  to  great  advantage.  The 
sand  and  gravel  season  closes  as  soon  as  the  ground  is 
frozen  and  plants  shut  down  at  dark,  so  that  the  load  is 
strictly  "off  peak."  Some  attempt  has  been  made  to  do  dry 
screening   in   winter   but   with    small   success. 

Motor  drive  and  central-station  service  have  been  thor- 
oughly tried  out  in  this  industry.  The  flexibility  of  motor 
drive  is  of  great  value  here.  Putting  individual  motors  on 
distant  pumps  and  outlying  belts  dispenses  with  the  operat- 
ing troubles  from  long  steam  lines  and  long  rope  drives. 
On  account  of  pumps  being  often  of  considerable  size  and 
located  several  hundred  feet  from  the  screening  plant,  the 
use   of   440-volt   motors  will  in  general   be    found   desirable. 

Plants  getting  sand  from  river  or  lake  bottoms  by  means 
of  "sand-sucker"  pumps,  make  equally  desirable  load  for 
the  central  station.  In  plants  of  any  considerable  size  (400 
cu.yd.  and  over)  the  sand  and  gravel  are  loaded  from  the 
bank  into  small  cars  by  a  steam  or  electric  shovel.  Cen- 
tral stations  should  be  cautious  in  recommending  the  use  of 
or  of  taking  on  electric  shovels  in  this  class  of  work,  as 
their  load  is  of  a  very  fluctuating  nature  and  may  cause 
considerable  disturbance  on  transmission  lines.  The  local 
lines  to  such  shovels  are  also  of  a  very  temporary  nature 
and  are  subject  to  short  circuits. 

The  shovel  often  works  several  hundred  or  even  thous- 
and feet  from  the  main  gravel  plant,  and  the  cars  loaded  by 
the  shovel  are  hauled  to  and  over  the  hopper  at  the  loading 
end  of  the  main  conveyor  belt  by  means  of  a  small  steam 
locomotive,  electric  locomotive  or  stationary  car  puller.  The 
motors  on  such  car  pullers,  or  hoists,  vary  between  15  and 
75  hp.,  depending  on  the  size  of  cars,  length  of  run,  speed  of 
cars  and  rise  of  incline. 

From  the  hopper  the  sand  and  gravel  are  usually  carried 
to  the  top  of  the  screening  and  crushing  plant  by  a  long 
endless  belt-conveyor. 

Exeavntlnfir  Plants 
In  districts  where  irrigation  or  drainage  projects  require 
the  digging  of  large  canals  there  is  another  source  of  reve- 
nue from  rural  business.  Contractors  on  this  class  of  work 
are  usually  In  a  hurry  and  want  equipment  which  will  be 
subject  to  the  least  delay  required  by  repairs. 

Where  the  ground  is  not  too  hard  and  dirt  taken  out  of 
the  canal  is  to  be  deposited  along  the  bank,  the  drag-line 
excavator  has  been  found  to  be  a  highly  efficient  machine. 
We  have  stated  above  that  care  should  be  exercised  in  tak- 
ing on  electric-shovel  loads  because  of  their  extreme  fluctua- 
tions. This  criticism  does  not  hold  for  excavators  of  the 
drag-line  type  or  having  clam-shell  buckets,  which  dig  down 
into  their  load.  The  drag-line  type  of  excavator  has  not 
these  severe  fluctuations  and  is  a  highly  desirable  load  for  a 
cross-country    transmission    line. 

In  this  type  of  machine  the  large  drag-line  motor  usually 
runs  continuously  and  the  lines  are  controlled  by  means  of 
friction  clutches  on  the  winding  drums;  the  motor  which 
turns  the  excavator  to  swing  the  boom  running  when  It  is 
desired  to  swing.  The  friction  clutches  require  considerable 
pressun'  and  are  operated  by  compressed-air,  requiring  a 
small   motor-driven   compressor.      Current   Is   carried    into   the 
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excavator    cab    through    collector    ririKS,    sonio    G    ft.    dlairnt.r, 
undi'r   the    cab    floor   and    surrounding   the    klng-pln. 

Two  electric  drag-line  excavators  are  to  dig  an  elght-mllo 
section  of  a  canal,  which  will  require  about  three  years. 
Each  excavator  has  a  112-h|).,  440-volt  motor  on  the  drag 
line,  BO-hp,  motor  for  turning  and  5-hp.  for  driving  the  air 
compressor.  Hesldes  these  there  are  on  the  Job  about  100 
hp.  on  drainage  pumps  and  10  hp.  driving  the  machine  .shop, 
making  a  total  of  about  -ISO  hp.  The  contractors  hav.'  utider 
consideration  a  complete  electrical  cooking  equipm.  lit  f.ir  the 
camp  boarding  house. 

The  central  station  furnishing  power  for  this  project  ex- 
tended its  33. 000- volt  transmission  line  about  i\i,  miles  to  the 
middle  of  the  canal  section,  where  a  substation  was  Installed 
stepping  down  to  2300  volts.  Two  2300-volt,  3-phase  feed- 
ers are  taken  out  of  the  substation  and  the  pole  lines  are  ex- 
tended each  wa.v  as  the  excavators  move  forward.  The  2300- 
volt  feeders  terminate  on  poles  on  specially  built  wagons 
for  transformers  stepping  down  from  2300  volts  to  440  volts. 
From  the  transformer  wagons  about  150  ft.  of  440-volt 
cables,  lying  on  the  ground,  carry  the  current  to  the  excava- 
tor   collector    rings. 

Lighting  current  in  the  excavator  cabs  is  obtained  by 
transformers  located  in  the  cabs,  stepping  down  from  4  10  to 
110  volts.  There  are  three  100-kw.  transformers  in  the 
S3,000-volt  substation  and  three  50-kw.  transformers  are 
put  on  each  transformer  wagon.  Other  transformers  step- 
ping down  from  2300  to  440  and  110  volts  are  scattered 
around  the  job  as  desired  by  the  contractor. 

The  contractor  guaranteed  the  central-station  company 
enough  income  to  warrant  the  33.000-volt  line  extension  (be- 
sides this  there  was  incidental  farm  business  along  the  way). 
He  erected  a  sheet-iron  building  for  the  33,000-volt  trans- 
formers and  made  his  own  line  extensions  at  2300  volts. 
The  company  furnishes  all  transformers  and  the  current  is 
measured  at  2300  volts. 

This  installation  has  not  been  in  operation  long  enough  to 
furnish  any  accurate  data  on  the  co.st  per  cu.yd.,  but  during 
April,  1913,  the  power  consumption  was  48,480  kw.hr.,  the 
maximum  demand  on  a  30-minute  basis  156  kw.  and  the 
power    bill    $929.09. 


Sanitary   Precautions  to    Protect    the 

Watershed  of  a  City  Water-Supply 

During     the     Construction 

of  an  Electric  Railway* 

The  followiug  rugulatioiis  wero  prepari'd  liy  the  Board 
of  AVater  C'ommi.ssioiiers  of  Springfiekl,  Ma.-^s.,  a.s  a  par^ 
of  the  coDtraot  hy  whic-h  the  Berkshire  Street  Ry.  ac- 
quires a  right-of-way  tlirougli  the  watershed  of  the  Litth: 
Eiver  water  supply.  These  regulations  have  been  ap- 
proved by  the  Massachusetts  State  Board  of  Health,  sub- 
to  amendment  after  further  examination. 


ject 


SECTION  1.  The  Berkshire  Street  Ry.  Co.,  its  contractors 
and  employees,  shall  prevent  nuisances  in  and  about  all 
camps  and  works:  shall  protect  water  courses,  reservoirs, 
and  all  sources  of  water  supply  from  pollution,  contamina- 
tion, or  interference,  and  safeguard  the  public  health  as  may 
be  directed  from  time  to  time  by  the  constituted  authorities 
of  the  State  and  City.  Said  Company  shall  summarily  dis- 
miss, or  cause  to  be  dismissed,  and  not  again  engage  except 
with  the  written  consent  of  the  engineer,  any  employee  who 
violates   this   section. 

SECTION  2.  The  Board  of  Water  Commissioners  of  the 
Citv  of  Springfield  shall  have  the  right,  in  order  to  determine 
v.hether  the  requirements  as  to  sanitary  matters  are  being 
complied  with,  to  enter  and  inspect  any  camp  or  building  or 
any  part  of  the  works,  and  to  cause  any  employee  to  be  ex- 
amined physically  or  medically  or  treated;  also  to  inspect  the 
drinking  water  and  food  supplied  to  the  employees.  The 
sanitary  precautions,  the  care  of  the  employees,  the  camps 
rnd  all  territory  occupied  by  the  Company  or  its  contractors, 
shall  at  all  times  be  satisfactory  to  the  engineer  or  other 
authorized  representative  of  the  Water  Department.  Said 
Company  shall  promptly  and  fully,  and  in  every  particular, 
comply  with  all  orders  and  regulations  in  regard  to  these 
matters,  including  all  sanitary  and  medical  rules  and  regu- 
lations which  may  have  been  or  may  be  promulgated  from 
time  to  time.  And  to  this  end  and  to  properly  preserve  the 
peace,  the  Board  of  Water  Commissioners  shall  have  the 
right  of  access  to  the  camps  and  quarters  of  the  Company 
or   its   contractors. 

SECTION  3.  No  camps  shall  be  located  on  the  watershed 
of  the  City  of  Springfield,  if  suitable  sites  are  existent  off  the 
■watershed  which  could  be  made  available  for  such  camps, 
but  camps  placed   outside   the   watershed    shall   not   be   located 


on  the  watershed  of  any  other  water  supply.  Any  ramn  lo- 
ealed  on  the  watershed  can  only  be  so  foeuted  after  ItH  ap- 
proval by  the  engineer  of  the  Hoard  of  Water  CommlHslon- 
er»  of  the  City  of  Sprlngncld,  the  camps  shall.  If  ordered,  be 
Sin"';  fi*'  h/'w'"'''  iJl'"'*^  ?''  "ther  approved  fenceH  not  less 
than  10  ft.  high,  with  not  more  than  two  entrances  Ii;a<h 
rh,'!r,'.„','.'h  ,.*'Vn""''?  «"'•;•"""<"">?  It  I"  all  dIrectionH  ihall  be 
th(  roughly  illuminated  by  high  power  acceptable  lights 
This  Illumination  shall  be  malntalnid  from  sundown  to  «««: 
ilse  every  night  during  the  occupation  of  the  camp  unless 
otherwise  (.rdered.  Kmplovees  shall,  ho  far  as  n  ■i^tleihl.. 
be    required    to   remain    within    camp    when    not  at    work.  ' 

ners,^n^7'!;l^.i  ■•;  '^""'Vi'*''''  ''"','  'I"'  sanitary  necessities' of  all 
emnlove,  1.  Y;;ni°"  '*"'  ^ork,  beginning  with  the  first  men 
tioni  ^h  ,11  V  "'"^  eamps  or  for  other  preliminary  opera- 
tions shall  be  constructed  and  ma  ntalned  bv  the  Comnanv 
ordJe,, '""Air "'-'""'"''■  '"  '*''-■  """iher,  manner,  and  p?S 
obfi^erf  to  ,  >. '"T^°"''  '^•"""'■^■'''d  with  the  works  shall  be 
obliged  to  use  these  conveniences  under  penalty  of  dls- 
<^harge.  Unless  otherwise  directed,  the  sanit.irl es  shall  be 
provided  with  water-tight  removable  receptVudes.^f  suitable 
ove?fl'o^-  hTi^^h  ';rrP'a'-'<«.  'f  -'«''l.  shall  not  be  allowed  to 
fntervaYs  their  ^nT  f'""'"/'^'"  without  spilling,  at  required 
intervals,  their  contents  at  once  treated  as  directed,  and 
then  promptly  taken  to  a  designated  place  outside  the  water- 
f,,^n.'„^  '.';,'■''  <"si'"si-d  of  as  ordered.  In  case  camps  are 
oVo'i    il^n     K  watershed.     Incinerators    of    satisfactory    de- 

nf  ntih.  „,?M  "'S''"^.':''-  "^^^"^  »''»"  satisfactorily  consume 
ornJ^Hl  o  S  m  ''"  .  °'her  camp  refuse.  Said  Company  shall 
?  1  rAi/^.?"'"''"'"'."!^'"'"'''  °'  acceptable  attendants  to  keep 
to  us^"the    '^         satisfactory  condition  and   compel   employees 

SECTION  5.  Said  Company  shall  retain  the  services  of 
orde?ert'"th''n"'il^"ri''  ^."""^"'.l^  practitioners,  to  the  number 
oidered,  who  shall  have  the  care  of  the  employees  of  the 
Company  or  its  contractors,  shall  inspect  their  dwellings  the 
stables,  and  the  sanitaries  as  often  as  required  an  [shall 
supply  medical  attendance  and  medicines  to  the  emnlovees 
whenever  needed  Whenever  practicable  an  employee  h.av- 
ing  a  communicable  disease  shall  be  removed  when  and  as 
directed,    to    a    hospital    outside    the    watershed       The    medic  .1 

RlinerviHinn    r,f    tv,^    t^^.^ ._      ...  '  " '■^' f  ■".- ^*.        X  lie     ineuic.li 


a„/i    iv,      !-•  Z. —     "T<-'JMiiiig     conneciea     witn     tne     work, 

™=  if  '^°"\pany  or  its  contractors  shall  employ  only  per- 
sons shown  by  such  examination  to  be  free  from  communi- 
cable   diseases.       Whenever,    in    the    opinion    of    the    engineer 


•Prom  the  Annual  Report   of  the  Water  Commissioners   of 
Springfield,    Mass.,    1912. 


SECTION  6.  Once  each  week,  or  more  freauentlv  if  re- 
quired, the  Company  shall  give  the  engineer,  in  such  detail 
li^^^''hv'',yFJ'"^S"'^^^  ""■'""  '''","  t"  '""<"•  >"  written  report 
e  f^ru-  ?h  K  f.t^®""?".'"  ''eKular  attendance,  setting  forth 
empIoVees  conditions  of  the  camp  or  camps  and  of  the 

inpb,'!^^'^.]°^,ffi  ■  "^.^^  "^'^\'"'  '"■•nished  by  the  Company  shall 
noimv  for  .n  •*='  «"PPl>-  of  drinking  water  of  acceptable 
quality  for  all  its  employees,  to  be  obtained  from  approved 
sources.  If  any  water  supply  for  domestic  uses  should  be- 
come contaminated,  the  Company  shall  promptly  provide  a 
new  supply  troi.i  an  approved  source  and  abandon  the  con- 
taminated supply,  or  shall  provide  works  for  purifying  the 
contaminated  water  when  and  as  ordered. 

SECTION  8.  ..Xll  wash  water  from  kitchens,  laundries,  and 
other  places,  and  all  drainage  from  stables,  shall  be  con- 
veyed by  satisfactory  means  to  places  directed,  where  such 
drainage  shall  be  treated  by  the  means  ordered  so  as  to  vield 
an    acceptably    innocuous    effluent. 

SECTION  9.  Drainage  from  camps  and  shelters  and  from 
other  places  yielding  water  unfit  for  direct  discharge  into  a 
reservoir  or  tributary  thereof  shall  be  conducted  in  tight 
drains  or  other  approved  conveyors  to  filters,  septic  tanks 
or  other  disposal  plants  of  approved  construction,  at  places 
designated,  and  treated  as  directed  to  produce  an  acceptable 
effluent.  Such  effluent  shall  be  discharged  only  in  the  man- 
ner and  at  the  place  or  places  directed.  All  arrangements 
for  drainage  shall  be  sufficient  to  provide  for  all  rain  water 
falling  within  the  camp,  so  that  there  will  be  no  overflow 
from  camps  which  shall  at  any  time  reach  the  water  course 
of   the   watershed   without   purification. 

SECTION  10.  Garbage,  both  liquid  and  solid,  shall  be 
promptly  and  satisfactorily  removed  from  the  buildings  and 
immediately  placed  in  approved  tight  receptacles  of  suffi- 
cient capacity  for  about  one  day's  ordinary  production.  At 
least  once  in  every  twenty-four  hours  all  such  garbage  shall 
be  incinerated  or  otherwise  thoroughly  and  satisfactorily 
disposed   of   in  an   approved    manner. 

SECTION  11.  Shelters  and  other  conveniences  for  the 
workmen  within  the  watershed  shall  be  provided  with  sani- 
taries for  the  use  of  all  workmen,  and  other  sanitaries  shall 
also  be  provided  near  all  points  of  work.  The  use  of  these 
must  be  insisted  on  under  penalty  of  discharge,  and  sufficient 
inspectors  must  be  provided  to  see  that  sufficient  sanitaries 
are  provided  and  that  all  workmen  use  them  at  all  times  on 
the  watershed.  All  night  soil  thus  collected  shall  be  in  tight 
receptacles,  and  shall  be  disposed  of  at  times  and  in  manners 
heretofore  provided  or  specified  by  the  engineer  of  the  Water 
Department. 

SECTION  12.  The  Company  shall  build  such  disposal 
plants,  sewers,  drains,  and  other  structures,  and  shall  do 
such  other  w^ork,  not  herein  particularly  specified,  as  may 
be  ordered  for  carrying  out  the  intent  of  these  regula- 
tions. 


.\.  Commission  to  Study  the  .\dmlnl8tratiTe  Procedure  of 
Munlelpalitips  and  to  make  recommendations  on  the  subject 
was  authorized   by  the  New  Jersey   State  Legislature   of   1913. 
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Stream    Flow   Gagings    under  Anchor 
Ice  Conditions 

JiY  tHEsTi:i;  W  AsuN  Smith" 

As  it  is  ofteu  liighly  desirable  to  determine  correctly 
the  miuimum  flow  of  a  stream,  and  as  ou  many  streams 
the  minimum  flow  oei-urs  in  winter  when  measurements 
are,  or  may  be,  largely  atFeeted  by  ice  conditions,  it  is 
thought  that  the  measurements  herein  described  may  be 
of  some  interest.! 

The  stream  illustrated  is  a  northern  stivaiii,  the  win 


consideration  of  temperatures.  There  were  some  indi- 
cations that  the  minimum  flow  might  be  less  than  had 
been  supposed;  .so  beginning  Jan.  i'i.  tiie  gage  w;is  ob- 
served twice  dail}',  and  from  Feb.  3  to  Apr.  1  an  ex- 
jx'rieuced  hydrographer  was  kept  at  the  station  making 
daily  current  meter  measurements  and  such  other  obser- 
vations as  might  assist  in  a  deterniiiiation  of  the  true 
flow. 

The  meter  measurements  were  made  from  a  boat  run- 
ning on  a  cable  stretciied  across  the  river.  Alwut  a 
tliou.sand  feet  below  tlie  station  was  a  riffle  or  rapids  in 
tiie   river,   also-  another  about    II/2   niiles  above  the  sta- 
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ter  flow  of  wliich  fluctuates  with  the  temperature,  and 
it  ha.s  a  watershed  of  aliout  l(l..')0(l  sci.nii.  al)ove  tli'- 
point  of  measurement. 

Previous  figures  as  to  the  flow  liad  been  ba.sed  upon  daiiv 
gage  heights  and  a  fairly  well  determined  open-water 
rating  curve,  togetlier  with  a  general  but   rather  casual 


•Hydraulic   Enelnppr.   with    WfHilriithous 
Co..  37   Wall   St..  New  York  CItv 


Phufch,    Ki-ii-   & 


tEarllpr  artlrlr-H  on  tho  winter  m<-aHiitcnn-nl  of  stream 
flow,  but  df-allnK  K<-n<Tallv  with  undpr-lcf  flows,  hav.-  ap- 
peared   In   our  columnH  as   rollows: 

"R.Tords  of  Flow  at  furr.-nt  Miter  Oaelnit  Stations  When 
th«>  Streams  are  .Subject  to  Ice."  Bv  F.  H.  TIIUnKhast.  May 
11.    190.^. 

"Pelermlnatlon  of  Stream  Plow  Durlnjc  the  Frozen  Sea- 
«on."      By   r    F<ohert    Adams.    Feb.    2,    1911 

"Onulnir  Minnesota  .Streams  In  Winter."  Bv  W.  O  Hovt. 
Sept     12.   1912.    n     409 

"Methods  of  Kstlmatlnir  Stream  Flow  When  Streams  are 
Frozen."     By  W    O.   Hoyt.   Apr.  10.   I91S 

A  monograph  on  "fletermlnatlon  of  Stream  Plow  niirlncr 
the  Frozen  fli'ason."  by  If  K  Barrows  and  Robert  R.  Horton. 
was  published  In  1907  bv  the  f.  S  r.eoloKlrnl  Survey  as  Wa- 
ter Supply    Paper    No.    1S7. 


tiou.  The  gage  was  at  the  station,  though  aiiotlier  one 
was  later  established  on  the  rilHe  below. 

Above  the  iipj)er  riffle  was  slack  water,  with  the  river 
entirely  frozen  over  for  about  ten  miles.  The  river  is 
Htraight  for  some  di.stance  above  and  below  the  station, 
has  a  gravel  bed  with  few  boulders,  and  is  shown  in 
section  on  the  accompanying  diagram. 

The  diagram  shows  the  daily  maximum  and  minimum 
temjierature.s,  the  daily  (and  after  Jan.  12  the  a.m.  ami 
p.m.)  observed  gage  readings.  The  derivation  of  the  cor- 
rected gage  height  and  finally  estimated  discharge  curves 
will  be  explained. 

That  the  flow  was  dependent  on  the  temperature  and 
fluctuated  with  it  was  to  have  been  expected,  but  the 
very  sensitive  and  immediate  agreement  is  interesting  to 
follow.  Beginning  with  the  cold  weather  Xov.  20  to 
Dee.   1.  wbcii   the  smaller  tributaries  froze  up,  the  flow 
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is  alternately  clicrkiMl  nnil  iclcMsnl  prccisrly  iis  tlu'  Icin- 
perature  varies,  ami  KnuIs  lo  the  ((inject  ii  re  that  |)i-e\i(i\is 
wiutiT  flows  louUl  be  analyzed  almost  Inmi  a  si  inly  of 
teni]K'ratiire  conditions  alone.  A  suspicion  llial  the  true 
flow  of  such  a  stream  ((iiild  not  fluctuate  as  rapidly  as 
the  gage  heights  led  io  the  taking  of  gnge  readings 
twice  daily,  when  the  IliKiiialidiis  at  once  sliowed  up  more 
violent  still. 

The  fluctuations  were  caused  by  anchor  and  slush  iee 
lodging  on  the  head  of  the  riffle  below  and  acting  as  a 
dam  to  back  U])  the  water  until  the  pressure  became 
enough  to  dislodge  it,  when,  of  ((nirse,  the  level  of  the 
water  fell  until  it  represented  the  normal  flow  of  the 
river,  or  until  iee  again  began  to  lodge.  Anchor  iee  also 
formed  or  collected  at  times  on  the  river  bottom  at  the 
gaging  station  and  had  sometliing  of  the  same  elVect 
ou  the  water  elevation. 

In  general  it  seemed  to  hi-  that  the  anchor  ice  formed 
and  lodged  during  the  night  aiul  went  out  during  the 
day,  though  of  coui'se  this  procedure  was  inodifleil  by 
temperature  conditions,  and  .seemingly  to  some  extent  also 
by  whether  it  was  a  sunny  or  a  cloudy  day.  Depending 
ou  the  temperature,  anchor  ice  would  form  in  varying 
quantities,  also  floating  slush  or  cakes  would  assist  in 
forming  the  jam;  undoubte(lly.  the  two  daily  readings 
did  not  catch  all  of  the  nuiximum  and  minimum  fluctua- 
tions of  the  gage. 

The  eft'eetive  gage  height  was  assumed  as  a  line  drawn 
practically  through  the  daily  mininmm  readings,  to 
which  was  applied  a  further  correction,  as  shown  on  the 
chart,  to  allow  for  the  more  stable  condition  of  surface 
solid  ice  with  consequent  reduction  of  section  and  in- 
crease of  friction.  The  amount  of  this  final  correction 
was  a  matter  of  the  judgment  of  the  hydrographer,  and 
varied  with  the  extent  and  thickness  of  the  surface  ice. 

The  final  gage  heights  thus  obtained  were  considered 
as  indicating  a  flow  equal  to  the  same  lieights  on  the 
open-water  rating  curve;  which  curve,  not  having  been 
previously  determined  for  such  low  flows,  was  extended 
downward  parallel  to  the  general  trend  of  the  best  dis- 
charge measurements  under  ice  conditions. 

It  will  be  seen  at  once  that  not  only  the  gage  height, 
but  any  measured  discharge,  might  vary  widely  from  the 
true  normal  24-hour  flow  of  the  river ;  disregarding  for 
the  moment  the  effect  of  the  surface  solid  ice.  For  in- 
stance, assume  that  the  actual  flow  ou  a  certain  day 
(as  on  Feb.  1,  see  diagram)  was  3360  .sec. -ft.  and  that 
the  control  point  at  the  head  of  the  riffle  below  was  free 
from  anchor  or  floating  ice,  then  the  gage  would  read 
0.50  and  a  meter  measurement  would  show  that  relation 
between  gage  height  and  discharge. 

Second,  assume  the  same  flow  (3360  sec. -ft.)  but  that 
anchor  and  floating  ice  was  collecting  on  the  control 
point  so  that  the  gage  climbed  up  to  1.00,  then  a  meter 
measurement  taken  during  the  period  while  the  gage 
was  going  say  from  0.70  to  1.00  would  show  that  for  aver- 
age gage  of  0.85  the  quantity  of  water  actually  passing 
the  gaging  station  would  be  3360  sec. -ft.  minus  the 
amount  being  pttt  into  storage  by  raising  the  11/4  miles 
of  river,  between  the  station  and  the  riffle  upstream,  from 
0.70  to  1. 

Again  assume,  with  the  actual  flow  still  3360  .sec.-ft., 
that  at  the  stage  of  1.00  the  jam  is  pushed  out  and  another 
meter  measurement  is  taken   while  the   river  is  falling 


Irom  l.iio  1(1  0.7(1,  then  the  actual  quantity  passing  the 
gaging  slat  Hill  would  lie  33(iO  see. -ft.  /;/(«  the  same  above 
incntKiiicd  amiiunt  jiassing  on  I  from  storage. 

L'nder  siiih  ((uiditions  a  river  iiecomes  a  .'series  of  al- 
ternately forming  am!  disappearing  reservoirs,  which 
might  (dependiiiLr  mi  ilie  duration  of  the  pulsation)  ad- 
versely affect  a  jiroject  which  had  storage  only  for  its 
tlaily  peak. 

Il  will  lie  readily  seen  that  it  was  necessary  to  care- 
fiilly  ualili  the  gage  and  ililferentiate  between  the  fluc- 
tuations caused  by  collections  of  ice  on  the  control,  and 
tho.sc  caused  by  a  period  of  milder  weather  with  con- 
sequent increase  in  actual  flow;  also  that  for  practical 
|)urposes  any  measurement  at  time  of  fictitious  gage 
height  should  lie  eliminated. 

ruder  the  ((iiKlitidiis  (ibtaining  along  the  river  above 
the  gagitig  station  it  diil  not  .seem  probable  that  anchor 
and  floating  ice  could  act  to  reduce  the  gage  height 
hrlow  the  true  normal;  in  other  words,  the  fluctuations 
Were  all  upon  one  side  of  the  truth.  This  was  because  the 
water  emerging  from  under  ten  miles  of  surface  ice,  car- 
ried no  anchor  ice  and  nime  fdrnied  in  the  short  distance 
lo  llie  first  rillle.  Coming  down  over  the  first  riffle,  aiifl 
in  its  jiassage  by  the  gaging  station  to  the  sei'ond  riffle, 
the  water  got  enough  colder  so  that  aiu-hor  ice  formed. 
If  the  ten  miles  of  river  above  the  upper  riffle  had  not 
Im'cii  protected  by  ice  cover,  anchor  ice  would  undoubtedly 
have  formed  and  created  similar  jams  on  the  u])per  riffle, 
with  longer  periods  between  fluctuations  owing  to  the 
much  larger  storage  for  same  change  in  height.  In  this 
case  the  gage  in  the  ])ool  below  would  have  shown  fluc- 
tuations consideralily  below  the  normal,  as  to  a  certain 
extent  the  pool  would  have  drained  down  while  water 
was  being  stored  alnne. 

Anchor  ice  may  accumulate  sdinewhat  on  the  rough 
river  bed  along  a  rillle,  enough  to  haxc  .some  effect  on 
a  .gage  placed  on  the  riffle,  but  a  jam  ])roper  would  not 
form  because,  owing  to  the  relatively  steep  grade  and 
swift  current,  the  water  would  almost  momentarily  back 
up  enough  to  push  the  jam  along.  The  real  jams  would 
form  at  the  head  of  the  riffle.  A  gage  on  the  riffle,  while 
not  subject  to  such  wide  fluctuations  as  one  in  the  pool, 
still  might  not  be  any  better  indication  of  the  true  actual 
flow;  for  while  subject  perhaps  to  but  slight  fictitious 
raises,  it  might  be  depressed  considerably  below  the  nor- 
mal from  a  jam  above.  Then  the  jam  might  form  upon 
only  a  portion  of  the  width  of  the  river;  it  might  form 
upon  either  side  or  in  the  middle  and  while  backing  up 
water  in  the  pool,  divert  the  water  actually  passing,  to 
one  side  or  the  other  for  some  distance  below. 

In  fact  it  would  be  quite  possible  to  observe  all  man- 
ner of  apparent  inconsistencies  in  the  simultaneous  read- 
ings of  several  gages  placed  within  quite  short  distances 
of  each  other. 

In  making  a  determination  of  the  winter  flow  of  such  a 
stream  it  is  necessary  to  carefully  study  conditions  for 
some  distance  up  and  down  stream  from  the  gaging  sta- 
tion. Select  a  gaging  station  that  will  not  be  affected 
by  jams  of  anchor  or  floating  ice,  or  if  that  is  impos- 
sible, aim  to  get  one  such  that  the  fictitious  fluctuations 
may  be  readily  recognized  both  in  direction  and  amount. 
Depending  on  the  character  of  the  stream  and  the  sta- 
tion it  might  be  highly  desirable  that  a  recording  gage 
be  established  so  as  to  show  all  the  fluctuations. 
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A  New  Design  for  Water- Works  Intake  Cribs 


By  W.  D.  Barber* 


SYSOPSIS — The  water-supply  intakes  at  cities  taking 
their  supply  from  the  Ureal  Lakes  are  troubled  more  or 
less  by  ice  and  floating  impurities,  the  handling  of  which 
adds  to  the  cost  of  operatioiu.  The  article  given  here- 
with outlines  the  features  of  the  design  of  the  present 
intake  cribs,  and  the  difficulties  encountered  in  maintain- 
ing a  uniform  supply  of  good  water  from  them.  It  de- 
scribes also  a  new  design  of  crib,  combined  with  sub- 
merged intakes,  which  has  been  proposed  for  use  in  con- 
nection with  the  two  new  water  intakes  for  the  city  of 
Ch  icago. 

A  number  of  towns  and  cities  on  the  Great  Lakes  are 
using  these  immense  reservoirs  as  the  source  of  tlieir 
water  supply.  The  method  employed  to  obtain  this  water 
is  to  run  pipes  or  tunnels  out  to  deep  water  and  admit 
the  water  through  ports  in  cribs  or  sunken  intakes,  but 
many  difficulties  are  encountered  in  the  operation  of  such 
cribs.  The  purpose  of  this  article  is  to  outline  the  con- 
struction of  intakes  of  this  kind  and  to  describe  a  new 
design  of  crib  which  it  is  thought  will  eliminate  the  pres- 
ent difficulties.  The  aim  is  to  reduce  the  cost  of  construc- 
tion and  operation,  and  to  secure  an  abundant  supply  of 
pure  water.  The  largest  and  most  important  cities  that 
take  their  w-ater-supply  in  this  way  are  Chicago,  Cleveland^ 
Bullalo,  Toronto,  Milwaukee,  Gary  and  Erie.  Of  these 
cities  Chicago  has  spent  by  far  the  greatest  amount  of 
money  along  this  line,  and  has  built  six  of  the  eight 
large  cribs  now  in  use.  Cleveland  and  Buffalo  have  the 
others.  The  characteristics  of  all  these  are  shown  in  the 
accompanying  table. f  The  other  cities  mentioned  take 
their  supply  from  submerged  intakes  or  some  modified 
form  of  these. 

Present  Desiox  ui-    Laki:  Int.vkic  Cribs 

The  crib  is  practically  a  hollow  cylindrical  or  poly- 
gonal structure  sunk  to  a  firm  foundation  in  the  bed  of 
the  lake  and  rising  above  the  water  surface.  Horizontal 
ports  in  the  walls  admit  water  to  the  central  space  or 
well,  in  the  center  of  wiiich  is  a  vertical  intake  pipe  or 
cylinder  forming  an  e.vteiision  of  the  shaft  from  the  tun- 
nel which  carries  the  water  to  the  city.  In  the  sides  of 
this  pipe  are  intake  or  controlling  gates,  but  in  one  case 
the  top  of  this  pipe  is  below  water  level.  The  typical 
construction  is  shown  in  Fig.  1,  which  represents  the 
Carter  IT.  IlarrLson  crib. 

Tiie  eigiit  large  cribs  vary  in  cajjacily  (based  on  an 
average  velocity  of  flow  in  the  supply  tunnels  of  3  ft. 
per  sec.)  from  54,000,000  to  300,000,000  gal.  per  21 
hours.  The  smallest  is  the  Lake  View  crib,  and  the  larg- 
est is  the  Edward  F.  Dunne  crib   (1!»11),  both  at  Clii- 


•AsHUtant  Knglnt-tT,  Uuri-au  of  Knglnucrlne,  Department 
of   Public   Works,   Chicago. 

tThi-  varlouH  water-Intake  cribs  and  tunnels  on  the  Great 
I^akes  have  be.n  descrlbert  fully  In  "EniflneerinK  News,"  and 
we  Klvi-  th.-  rollowlriK  referi-nces  for  the  Information  of  our 
reaui*rs. —  ICdl  I  or, 

"The  ChkaKo  Intake  Tunnels  and  C'rltis":  (Jct.  IS  and  .N'ov 
8,   ISOII. 

"The  C.  H.  Harrison- Crib  and  Intake  Tunnel  (Chlcajroi"- 
Auk.    31,    1899.  '^    ' 

"The  Southwest  Intake  Tunnel  (ChlcaKo)":  Nov.  14  1907 
and  .lune   17,    1909. 

"The  Intake  Tunnel  and  Crib  at  Cleveland,  Ohio"-  .\uc 
11,  189K. 

"The  Intake  and  Crib  at  nufTalo,  N.  Y.";  Feb.  9,  1911. 


cago.  These  cribs  are  placed  6500  to  22,000  ft.  from 
shore,  in  water  26  to  50  ft.  deep.  The  ports  are  rectangu- 
lar, ranging  from  4x4  to  6x8  ft.  in  size,  and  placed  6 
to  25  ft.  below  the  surface.  Anchor  ice  forms  at  certain 
periods  in  the  crib  ports,  and  in  the  gates  around  the 
intake  shaft,  at  the  center  of  the  crib.  At  certain  per- 
iods also  fish  are  quite  troublesome  and  screens  have  been 
placed  over  the  shaft  gates  to  exclude  fish  and  dirt. 

At  Chicago,  long,  hard  storms  from  the  east  and  north- 
east disturb  the  water  along  the  shore  and  the  muddy 
water  is  carried  by  the  undertow  to  points  beyond  the 
cribs,  thus  placing  them  within  the  zone  of  muddy  water, 
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two  infake  cy/incfers) 


B. -93.62  \ 


Half     Elevation 


Fifi.    I.  Tyi'kal  Example  of    Water-Works    Intake 
Crib;  the  Carter  H.  Harrison  Crib  at  Chicago 

(This  crib   has   two   intake   cylinders.) 

causing  at  such  periods  the  whole  water-supply  of  the 
city  to  become  more  or  less  objectionable  for  use.  Other 
sources  of  pollution  are  from  sewage  and  the  dumping 
of  refuse  from  scows  in  the  j^ath  of  currents  that  carry 
these  impurities  by  the  cribs  so  that  they  may  be  drawn 
into  the  ports. 

The  general  sha])e  of  the  present  cribs  is  either  circu- 
lar or  polygonal  in  plan.  They  are  usually  built  of  tim- 
ber cribbing  for  15  to  30  ft.  from  the  bottom,  and  e.x- 
tended  to  the  crib  floor  (some  13  ft.  above  the  lake  sur- 
face) by  means  of  steel  shells  or  timber  walls  with  the 
infervening  space  filled  with  stone  or  concrete.  The  Buf- 
falo crib  is  built  of  steel  shells  from  the  bottom  up. 
In  size,  they  vary  from  about  65  to  114  ft.  outside  diam- 
eter, while  flic  diameter  of  the  interior  (or  the  intake 
well)  varies  from  30  to  70  ft.  The  wall  of  the  crib  is 
18  to  30  ft.  thick,  and  in  the  best  cribs  is  composed  of 
concrete  filling  between  the  inner  and  outer  steel  shells. 
l)EEi:rTs  oi'  Present  Ckih  Design 

The  defective  features  of  cribs  of  the  iiresent  tyj)e  may 
he  listed  as  fnllnws  : 
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(  1  )  'I'lic  only  iiuMiiis  of  coiitrolliiif?  the  water  flow 
is  l)V  I  111'  j,'iili's  oil  llic  iiitiikc  iii])('  or  shiift  at  the  center 

of  liw  well. 

(■.')  'I'h,'  I'oriii  of  ihc  ci-il)  ports  iicriiiits  llio  hulk  of 
the  water  to  he  <lrawii  directly  from  the  surface  of  the 
hike,  tlie  draft  heiufj  in  the  form  of  an  inverted  cone. 

(.i)  Tec,  dirl.  fish,  etc.,  may  he  drawn  through  the 
crih  |>orts  into  llic  intake  wall. 

(I)  Tlie  crib  is  an  obstruction  l(j  floatin;^  ice,  and 
during  storms  the  ice  i.s  piled  up  on  the  windward  side 
from  10  to  35  ft.  above  the  surface  and  down  to  the  hot- 
luni  (if  llic  lake.  This  causes  more  or  loss  obstruction 
to  \\;itcr  ciitcriii^'  the  ports  on  tiie  windward  side.  Fig.  2 
shows  an  ice  jam  at  the  Two-Mile  crih. 

(5)  All  screens  and  other  devices  for  keeping  impuri- 
ties from  entering  the  supply  tunnels  are  located  in  the 
well,  just  outside  the  gates  of  the  intake  shaft.  There  is 
110  means  of  shutting  off  the  flow  of  water  into  the  well 
while  cleaning  the  screens,  and  loose  material  removed 
from  them  usually  falls  back  into  the  well. 

(G)  The  intake  well  and  well  room  in  the  center  of 
the  crib,  from  60  to  90  ft.  in  diameter,  with  galleries, 
platforms,  etc.,  is  unnecessarily  large.  It  greatly  in- 
creases the  cost  of  construction  and  operation,  while  adil- 
in.LT  nothing  to  the  cHicicucy  of  the  crib. 


Lng  Ntwi 


Fr;.  2.  Ax  IcK  Jam  at  tiiic  Two-Mile  Intake  Crib; 
Chu'.vgo 

(7)  Owing  to  the  defects  in  design,  the  operating 
force  may  vary  from  the  normal  force  of  one  crib  keeper 
and  two  assistants  to  some  25  to  30  men  in  winter,  includ- 
ing enginemen  and  other  mechanics. 


H  1:1.  ATI 


Wave  Aition  to  rfitiTY  of  Water 


Quality  of  the  water  being  the  first  aim,  the  crib  must 
be  located  in  a  pure-water  zone  and  the  .supply  taken 
finm  a  de]ith  where  storm  and  surface  conditions  do 
not  disturb  the  water  drawn  into  the  ports.  The  wave 
motion  extends  very  little  below  a  depth  equal  to  the 
height  of  the  wave,  and  this  wave  motion  is  mainly  ver- 
tical. A  wave  moving  toward  the  shore  over  water  that 
is  gradually  getting  shallow,  when  the  depth  equals  the 
height  of  the  wave,  alters  its  shape,  becomes  more  abrupt, 
and  changes  from  an  undulation  to  a  wave  of  translation, 
thus  causing  the  surface  water  to  approach  the  shore. 
There  is  a  resultant  undertow  or  lower  current  back  to 
deep  water.  The  deeper  the  water  the  slower  and  more 
difl'used  becomes  the  current  of  the  undertow.  This 
undertow  extends  beyond  the  wave  of  translation.  This 
is  caused  by  the  rise  in  the  surface  due  to  the  wind. 

From  borings  and  soundings  taken  in  Lake  Michigan, 
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it  is  found  that  the  sand  covering  the  lake  bottom  ex- 
tends to  where  the  water  is  23  to  24  ft.  deep.  This  indi- 
lates  that  beyond  this  limit  the  undertow  is  too  s1o\t  to 
tarry  heavy  particles.  From  this  point  to  a  depth  of  40 
to  50  ft.  simply  a  muddy  condition  of  the  water  may 
prevail.  It  is  safe  to  assume  that  the  effect  of  wave  action 
ceases  at  a  depth  of  25  to  30  ft.,  and  the  undertow  or 
lower  outward  current  at  a  dei)th  of  40  to  45  ft.  By 
placing  the  intake  crib  at  this  latter  depth,  with  ports  10 
or  15  ft.  from  tlie  bottom  and  s])read  out  so  as  to  draw 
water  from  a  large  area,  a  sup]dy  of  pure  wati^r  woulil  i)fi 
practically  assured. 

AxcHOK  Ice  at  Intakes 

When  the  temi)erature  of  the  water  is  at  freezing  point 
and  tlie  atmosphere  is  below  freezing,  the  conditions  are 
favorable  for  the  formation  of  anchor  ice.  Even  under 
these  conditions  ice  is  not  formed  readily  in  large  bodies 
of  water,  where  the  surface  is  disturbed  or  kept  in  con- 
stant motion,  unless  the  water  first  comes  in  contact  with 
some  substance  whose  temperature  may  readily  be  reduced 
to  a  point  below  freezijig.  When  initial  ice  crystals  have 
been  formed  under  this  condition,  however,  the  ice  forma- 
tion becomes  more  or  le.ss  rapid,  depending  upon  the 
relative  temperatures  of  tiie  air  and  water.  Where  this 
water  is  in  motion  it  will  flow  for  long  distances  without 
any  appreciable  loss  in  its  latent  heat.  The  formation 
of  ice  al.«o  becomes  more  difficult  of  formation  as  the 
depth  becomes  greater. 

If  this  c-old  water  comes  in  contact  with  iron,  stone, 
or  other  substames  that  may  be  reduced  to  a  tempera- 
ture below  32°,  and  the  substance  will  permit  of  the  ad- 
herence of  ice  to  it,  the  troublesome  aiichor  ice  immedi- 
ately begins  to  form.  The  velocity  of  the  water  will  affect 
the  rapidity  of  this  ice  formation,  although  the  crib  keep- 
ers say  it  has  very  little  effect.  A  slow  velocity  where 
the  water  is  flowing  downward  and  the  pressure  increas- 
ing rapidly  has  a  great  tendency  to  result  in  forming 
anchor  ice  under  the  contact  conditions  noted. 

Anchor  ice  will  form  in  ports  or  intakes  at  times  (|iiito 
rapidly,  even  though  the  metal  or  substance  to  whicii 
this  ice  adheres  is  at  great  distances  below  the  surface. 
This  is  evidenced  at  all  deep  jiorts  and  sunken  intakes 
subjected  to  extremes  of  heat  and  cold.  In  a  submerged 
orifice,  when  the  water  completely  surrounds  and  covers 
the  opening,  the  tendency  is  to  draw  the  bulk  of  the 
water  directly  from  the  surface.  This  explains,  in  a 
measure,  why  anchor  ice  forms  more  rapidly  as  the  ve- 
locity increases  in  the  ports  of  existing  cribs.  The  sur- 
face water  or  blanket  covering  to  the  deep  water  is  being 
used  as  a  supply,  instead  of  the  deep  water  of  a  denser 
volume.  A  simple  experiment  illu.strating  this  is  to 
watch  the  emptying  of  a  wash  basin  or  bath  tub  through 
a  hole  in  the  bottom.  The  circular  motion,  the  column 
of  air,  and  the  suction  directly  over  the  opening,  are 
quite  evident. 

The  Ice  forms  most  rapidly  and  is  most  troublesome 
at  about  1  to  6  a.m.,  when  the  temperature  of  the  air 
is  at  its  lowest  point,  but  it  may  form  quite  rapidly  duriii<; 
a  (loudy  day  when  the  air  is  (older  than  the  water.  A 
blanket  of  ice  on  the  surface  of  the  water  is  a  full  jiro- 
tection  against  anchor  ice.  At  one  time,  tugs  were  kept 
at  work  at  the  fJhicago  cribs  to  keep  ice  from  forming  in 
the  ports,  hut  this  practice  has  be-n  abandoned  and  better 


results  are  now  obtained  by  allowing  the  surface  ice  to 
remain  undisturbed. 

In  the  cold  weather  of  Fcliruary  and  March  the  theory 
that  the  velocity  of  water  in  ports  and  the  depth  of 
port  below  the  surface  were  the  main  checks  to  the  forma- 
tion of  anchor  ice,  was  given  a  rude  shock,  when  at  the 
Chicago  crib  having  the  largest  and  deepest  ports  (the 
Edward  F.  Dunne  crib),  these  ports  and  the  gates  to  the 
intake  shafts  were  clogged  to  such  an  extent  that  the 
water  in  the  crib  well  was  lowered  from  3  to  3  ft.  when 
the  pumps  were  drawing  only  53,000,000  gal.  per  24  lir. 
Had  the  pumping  stations  required  the  full  capacity  of 
300,000,000  gal.,  it  might  have  been  practically  impos- 
sible to  keep  the  ports  and  even  the  intake  shafts  clear 
of  ice.  Taking  this  53,000,000  gal.  per  24  hr.  and  a 
zone  e.xtending  25  ft.  beyond  the  ports  as  the  source  of 
supply,  the  water  in  this  zone  would  be  completely 
changed  22  times  in  24  hr.  in  the  32  ft.  of  water  at  this 
place,  or  about  125  times  if  pumping  full  capacity.  The 
temperature  of  the  surface  water  thus  drawn  into  the 
ports  woidd  give  results  practically  the  same  as  though 
the  ports  were  near  the  surface.  These  conditions  indi- 
cate that  inlets  should  be  not  only  deeply  submerged, 
but  also  spread  out  over  a  large  area  of  lake  bottom, 
with  special  checks  to  prevent  drawing  in  surface  water. 

Xew  Intake  Cries  and  Tuxxels  at  Chicago 

The  city  of  Chicago  is  preparing  to  build  two  new  in- 
take cribs  about  three  miles  from  shore,  one  opposite 
35th  St.  and  the  other  opposite  Wilson  Ave.,  in  water 
38  ft.  and  34  ft.  deep.  The  intake  tunnels  will  have  a 
flow  capacity  of  400,000,000  and  300,000,000  gal.,  respec- 
tively, the  former  having  a  cross-sectional  area  equivalent 
to  a  diameter  of  16.2  ft.,  with  a  shaft  of  the  same  diam- 
eter rising  to  the  intake  well  of  the  crib.  Tlie  velocity 
of  flow  in  the  tunnel  to  give  this  capacity  is  3  ft.  per  sec. 

At  the  35th  St.  crib,  we  have  38  ft.  of  water  in  the 
lake  with  a  medium  hard  clay  bottom  from  40  to  60  ft. 
beloAv.  The  site  is  in  water  deep  enough  to  place  the 
intakes  below  the  effect  of  wave  action,  but  it  is  well 
within  the  zone  of  the  undertow  or  muddy  water  during 
certain  iwrtions  of  the  year.  This  crib  will  be  some 
16,000  ft.  from  shore,  but  it  would  have  to  be  located 
from  8  to  10  miles  out  to  secure  the  depth  of  60  ft.  neces- 
sary to  eliminate  this  periodical  condition,  and  the  tur- 
bidity of  the  water  may  have  no  influence  upon  its  qual- 
ity. The  size  of  a  supply  tunnel  to  furnish  400,000,000 
gal.  in  24  hr.  at  a  velocity  of  3  ft.  per  sec.  will  be  equiv- 
alent to  a  circular  tunnel  of  16.2  ft.  diameter.  This 
tunnel  will  have  to  carry  53,330,000  cu.ft.  of  water  per 
24  hr.  In  water  38  ft.  deep  this  will  make  a  block  of 
water  1340  ft.  in  diameter  (deducting  the  100  ft.  crib 
diameter). 

Considering  that  in  the  present  design  of  crib  iinil 
port  no  provision  is  made  for  keejiing  surface  water  from 
entering  the  well  of  crii)  (all  water  being  drawn  from  the 
outside  crib  wall  on  a  I'adius  of  from  50  to  57  ft.),  it 
is  easy  to  see  why  anchor  ice  will  at  certain  times  be  a 
source  of  great  annoyance,  even  though  the  velocity  is 
only  a  foot  or  less  per  second  in  the  total  area  of  each 
port.  If  the  body  of  water  required  to  sujiply  a  crib  as 
now  constructed  were  considered  to  draw  into  ports  from 
a  reservoir  extending  25  ft.  beyond  the  port  entrance,  the 
water  would  have  to  be  removed  some  20  to  30  times  per 
84  hr.  even  though  the  flow  was  uniform  from  the  sur- 
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faco  to  tho  bottom  of  the  lake.  As  the  sin'fiici'  uatcr 
funiisbes  tlie  Inilk  of  tho  supply,  tlic  rapiility  of  cluiiiKi' 
is  very  inuch  ,i,M-rat('r. 

()i'i:KATiN(r  CoMirnoxs    \r   iiii:  CiiirMai  Iniaki;  Ciiiiw 

Tlie  Kiuu'ral  particulars  u 
in  the  accompanyiiif,'  table, 
of  the  Chieajio  cribs  consist 
two  assistant  keepci-s 
at  $101)0  oai'h.  As  tlu^ 
t)8tli  St.  and  ihmiic 
cribs  arc  connecteil, 
liOAVcver.  one  force  op- 
erates both  of  these. 
In  wiiitci-,  there  are 
also  from  two  to  a 
dozen  laborers  to  as- 
sist in  cleariui;-  the 
ice;  tliese  are  jiaiil 
.$-2.r)0  per  (lay  and 
boaril  (estimated  at 
$1  each).  The  Two- 
Mile  crib  has  tbi'ee 
ensjinemen  in  winter, 
but  the  eiiginemcji  at 
the  Lake  View  crib 
have  been  dispensed 
with  by  using  a  low- 
pressure  steam  .system 
(10  lb.)  which  requires 
one-third  less  coal. 
The  cost  of  operation 
(for  1911)  given  in 
the  table,  incliules  sal- 
aries, meals,  supi)lies 
and  repairs.  The  ico 
and  water  conditions 
at  these  cribs  are  as 
follows: 

Lake  View  Crib: 
Anchor  ice  forms  in 
the  ports  of  the  crib 
and  in  ports  of  the  in- 
take-  shaft  cylinder. 
When  the  current  is 
slow,  the  ice  does  not 
form.  The  water  is 
]nire,  but  is  roiled  by 
storms. 

Harrison  Crib :  An- 
chor ice  forms  in  the 
the  crib  ports.     Durin, 


Four-JIilt-  Crib:  This  is  further  from  sliore  and  ia 
de('|)er  water  than  any  of  the  other  cribs.  Anclior  ice 
forms  at  times  at  the  gates  of  the  intake-shaft  cylinder, 
due  to  increased  velocity.  The  water  gets  roileil  iluring 
long  storms.  A  bill  jiassed  by  Congress  permits  the 
dum])ing  of  scows  some  four  miles  west  of  the  crib,  and 
the  wind  brings  the  floatini;  and  semi-floating  refuse  to 
the  nib,   ulii'i-e  il   enters  the   iioiMs  and   clogs  the  screens. 


Cnb  Floor-. 
Screen  and  Gate  Oallery. 


Fbssagi 
ioWell 


Iron  Cover 

,■■12' Well  Shafts     El.  15.5 


Fig.  ;>.  Pkoposkd  Di:si(:x  of  Ckib  fok  Tiri':  Nkw  WArKK-WoiiKs   Ixtaki:s  at  CiiicAfio 

(W.    D.    Barber,    Assistant    EnKineer,   Department   of   PublicWoi  ks,    Chioaso;   designer.) 


ntake-shaft  cylinders,  but  not  in 

long-continued  storms  the  water 

matter,  as  the  prc- 


becomes  roiled.     There  is  no  floatin 
vailing  winds  carry  it  away. 

Two-Mile  Crib:  The  anchor  ice  has  already  formed 
at  this  crib  in  great  quantities,  and  has  required  at  times 
;;0  or  35  men  to  keep  the  ports  and  intake  gates  free. 
A  compressed-air  system  has  been  installed  for  blowing 
out  the  ice,  and  this  has  reduced  the  extra  force.  The 
air  tank  is  2x10  ft.,  carrying  60-lb.  pressure,  and  a  4-in. 
pipe  with  114-in.  noz?:le  is  thrust  down  into  the  center 
of  the  port.  The  ice  dislodged  flows  into  the  well  and  is 
removed  with  wire  dippers.  The  shaft  intake  ports  and 
gates  are  then  cleared  in  the  same  Avay.  These  have  to 
be  watched  continuously. 


During  some  storms  the  screens  have  to  be  cleaned  about 
every  half  hour.  This  material  includes  paper,  straw, 
horse  manure,  etc. 

CSth  St.  Crib:  Anchor  ice  forms  here  when  it  does 
iu)t  at  the  adjacent  Dunne  crib,  owing  t«  the  extra  veloc- 
ity of  water  in  the  jiorts  of  the  former.  The  water  is 
roiled  during  long  storms. 

Dunne  Crib:  Anchor  ice  causes  trouble  here  at  times. 
The  water  conditions  are  the  same  as  at  the  68th  St. 
crib. 

TltOI'O.SED   Nkw    DESlfiX  OF   IXTAKE   CkIH 

The  drawing  in  Fig.  3  shows  a  new  type  of  crib  which 
has  been  designed  to  overcome  the  diflficulties  and  objec- 
tions to  the  ordinary  type,  and  wliich  represents  the  pre- 
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limiuary  design  for  the  proposed  three-mile  crib  off  35th 
St.  This  crib  would  be  luu  ft.  iu  diameter,  with  a  -i5-ft. 
well,  and  a  12-ft.  shaft  from  the  top  of  the  well  to  the 
crib  floor,  while  the  intake  shaft  opening  into  the  bot- 
tom of  the  well  would  be  16.2  ft.  iu  diameter.  The  ports 
and  the  opening  into  the  intake  shaft  have  been  designeil 
to  give  a  smooth  and  even  flow  of  water  to  the  tunnel, 
with  a  minimum  of  obstruction  or  interference  to  flow. 

Its  distinctive  features  are  the  following:  (1)  Thu 
use  of  radial  intake  pipes  with  submerged  intakes  -iO;) 
to  700  ft.  from  the  crib,  so  as  to  increase  the  area  of 
supply  and  thus  reduce  the  suction  effect;  and  also  draw 
all  the  water  from  near  the  bottom  of  the  lake.  (2)  The 
shape  of  the  intake  well,  and  the  covering  in  of  the  well 
so  as  to  reduce  the  amount  of  waste  space  in  the  crib 
surface.  (3)  The  direct  communication  of  the  well 
with  the  intake  shaft,  thus  eliminating  the  iisual  intake 
which  forms  an  extension  of  the  shaft  rising  into  the 
well  and  fitted  with  gates.  (4)  The  provision  of  gates 
and  screens  in  the  intake  ports,  and  the  use  of  a  shaft 
to  allow  of  raising  the  gates  and  screens  above  the  sur- 
face for  cleaning  or  repair,  and  to  avoid  having  such 
work  done  in  the  well. 

It  is  of  interest  to  note  that  the  Harrison  crib  (of  the 
old  type),  with  a  diameter  of  112  ft.,  provides  a  flow  ca- 
pacity of  152,000,000  gal.  daily,  with  a  velocity  of  3  ft. 
per  sec.  The  proposed  crib,  100  ft.  diameter,  would  pro- 
vide a  capacity  of  400,000,000  gal.,  and  the  velocity 
in  the  intake  ports  would  be  only  1  ft.  per  sec,  so  that 
several  ports  could  be  closed  (for  repair,  etc.)  without  re- 
ducing the  capacity  of  the  intake. 

The  ]Joints  regarded  as  desirable  in  the  designing  of 
an  intake  crib  are  as  follows: 

(1)  To  locate  the  crib  in  water  50  to  60  ft.  deep, 
where  the  supply  may  be  d^a\v^l  from  sunken  intakes 
placed  below  the  influence  of  surface  disturbances  and 
the  effects  of  undertow  caused  by  storm  conditions.  The 
intakes  to  be  protected  against  direct  entrance  of  water 
from  the  surface. 

(2)  To  design  the  ports  with  shafts  for  gates,  screens 
and  devices  for  cleaning  and  other  work  necessary,  and 
to  have  the.se  parts  outside  of  the  well  area. 

(3)  To  so  design  the  intake  shaft,  well,  and  port  en- 
trances as  to  eliminate  sudden  changes  in  velocity  and  di- 
rection of  flow,  cross-currents,  contractions,  etc.,  that 
may  affect  the  regular  and  uniform  flow  into  the 
intake  tunnel. 

(4)  With  the  changed  design  of  the  well,  port  con- 
struction and  cleaning  conditions,  the  superstructure  may 
be  changed  to  greatly  reduce  cost  of  construction  and 
operation. 

(5)  To  spread  the  intake  area  so  that  thr  water 
within  this  area  will  be  changed  very  slowly,  say  once 
in  24  liours. 

(6)  To  place  the  submerged  intakes  400  to  700  ft. 
from  crib  and  pipe  the  water  to  the  ])ort  entrances.  Thev 
would  be  bey(,nd  the  limits  of  ice  jams  caused  by  the 
crib  as  an  obstruction  to  floating  ice. 

It  is  proposed  to  form  this  crib  of  steel  shells  100  ft. 
and  50  ft.  'n  diameter,  with  the  annular  space  between 
them  divided  by  radial  partitions  into  14  w.iter-tight 
corny)artmentH.  The  steel  bottom  would  be  placed  above 
the  lower  edges,  which  would  form  a  cutting  edge  to  be 
pressed  5  to  H  ft.  into  the  clay  bottom  of  the  lake.  This 
steel  structure  would  he  built  on  shore.     An  intake  port 


is  provided  in  each  compartment.  On  the  outside  of  the 
outer  shell  are  flanges  for  fastening  the  ports  to  pipes 
that  lead  to  sunken  intakes  placed  400  to  700  ft.  from 
the  crib.  On  the  inner  shell  of  each  compartment  are 
steel  frames  and  fittings  for  sluice  gate  for  each  port, 
with  guides,  etc..  for  gates  and  screens.  These  parts  may 
all  be  built  before  the  steel  crib  is  towed  out  to  its  loca- 
tion. 

When  the  crib  is  in  position,  the  water-tight  compart- 
ments will  be  permitted  to  fill  with  water  in  an  even 
uniform  manner  so  that  the  crib  will  settle  gently  into 
place.  A  flanged  pipe  pierces  the  bottom  of  each  com- 
partment so  that  when  the  cutting  edge  rests  firmly  on 
the  clay  bottom  the  water  may  be  pum])ed  from  under  the 
compartment,  thus  forcing  the  cutting  edges  into  the 
clay  and  drawing  the  whole  structure  into  its  final  posi- 
tion. The  tops  of  the  steel  shells  will  then  be  3  to  4 
feet  above  the  lake  surface. 

When  this  preliminary  work  has  been  done  the  water- 
tight compartments  will  be  pumped  out  (one  at  a  time). 
The  ports,  gates,  screen.?,  gate-shaft  and  other  parts  may 
then  be  built  in  place.  Instead  of  filling  the  whole  com- 
partment or  pocket  with  concrete,  it  would  be  more 
economical  and  just  as  serviceable  to  place  about  4  ft. 
of  concrete  next  each  shell  and  around  ports  and  gate 
shaft,  and  then  fill  the  intervening  space  with  broken 
stone,  clay  and  sand  (thoroughly  puddled  and  tamped) 
up  to  the  floor  of  the  crib  some  13.6  ft.  above  lake 
level. 

When  the  pockets  have  been  finished  up  to  the  floor  of 
the  screen  and  gate  gallery,  the  space  inside  the  inner 
steel  shell  may  be  pumped  out,  and  the  connection  made 
to  the  intake  shaft.  This  would  be  fitted  above  with  fish- 
screen  and  sluice-gate  gallery.  Adjacent  to  the  cleaning 
gallery  would  be  an  incinerating  plant  to  di.spose  of  ma- 
terial from  the  screens,  as  well  as  the  garbage  and  refuse 
on  the  crib. 

When  the  crib  has  been  finished  ready  for  the  super- 
structure, the  blank  flanges  may  be  removed  from  the 
thimbles  at  the  intake  ports  and  flanged  couplings  fitted 
for  the  intake  pipes.  It  will  be  noticed  that  each  port 
through  the  wall  of  the  crib  connects  with  two  63-in. 
pipes,  thus  doubling  the  number  of  sunken  intakes  as 
compared  with  port  entrances.  The  number  of  these 
])ipes  and  intakes  might  again  be  doubled,  thus  making 
the  intake  area  more  uniformly  distril)uted  in  drawing 
its  water  supply  to  the  cril). 

This  would  permit  the  deep  water  in  the  lake  within 
the  area  of  the  intakes  to  adjust  itself  slowly  to  this 
loss  of  water  and  disturb  the  surface  as  little  and  as 
slowly  as  possible.  E.xtensive  experiments  would  be 
needed  to  determine  to  just  what  extent  this  subdividing 
could  be  carried  on  to  advantage  as  to  cost  and  the  elim- 
ination of  difficulties  caused  by  anchor  ice.  The  intake 
pipes  beyond  the  outer  wall  of  the  crib  are  to  be  laid  in  a 
trench  excavated  in  the  bottom  of  the  lake.  Around  the 
crib  for  a  distance  of  50  to  75  ft.  would  be  jilaced  suf- 
ficient broken  stone  to  protect  these  intake  pi])es  from 
ice  jams  and  other  disturbances,  the  pijies  entering  the 
crib  being  entirely  covered  with  this  broken  stone. 

The  outer  end  of  each  intake  jtipe  would  be  turned 
up  vertical  and  filled  willi  a  steel  hood  lo  pi'otecf  the 
inflow,  as  shown.  'Plic  li;irs  fastening  tlic  hncid  to  the 
pipe  wf)uld  he  of  polished  brass  or  some  metal  to  which 
ice  will  not  adhere.     The  lower  side   of  the  hood  would 
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be  liiR'd  witli  /iiic  or  brass  fur  llu'  siiiic  rcnsDii.  'I'lir 
hood -is  to  be  ''"'  ft.  diameter  and  this  distributes  lli.' 
area  of  inflow  of  eacb  of  tbe  "^.S  intakes  to  a  hirije  area 
of  bike  bottom.  Around  each  of  tbe  intakes  eoiierete  is 
to  be  deposited  (by  means  of  a  tremie  or  eluite)  to  a 
thickness  of  about  (i  in.  for  a  ra<lius  of  liO  ft.  Tlu;  lower 
edge  of  hood  would  be  about  .'id  in.  aliove  tiie  concrete. 

Heavy  materials  drop])ed  from  the  surface  voub! 
simply  fall  on  the  hood  and  roll  away  to  one  side.  Lighter 
materials  stand  very  slight  chance  of  being  carried  under 
the  hood  by  the  inflow  current.  To  prevent  the  formation 
of  anchor  ice  in  tbe  hood  and  intake  (in  the  event  of 
such  disturbance  as  to  cause  water  to  be  drawn  from 
near  the  surface),  there  would  be  a  "^-in.  jiijie  led  alontr 
the  intaake  pipe  for  gravity  flow  from  a  hot-water  tank  on 
the  crib  to  the  hood.  For  any  intake  tlius  choked,  the 
intake  gate  would  be  clo.sed  and  hot  water  allowed  to 
flow  to  tbe  hood. 

Buoys  would  be  placed  around  the  crib  to  warn  vessels 
from  anchoring  within  tbe  area  occupied  by  the  intakes. 
In  regard  to  the  submerged  intakes,  it  ni«y  be  noted  that 
practically  all  such  intakes  now  in  u.se  have  no  protection 
or  means  of  preventing  the  surface  water  from  flowing 
directly  into  the  intake.  And  all  sunken  intakes  as  now 
built  are  troubled  at  times  with  the  formation  of  anchor 
ice. 

The  intake  well  being  partly  covered  by  the  floor  of 
the  crib,  the  well  room  in  the  superstructure  would  be  only 
about  "^0  or  S-t  ft.  square,  leaving  only  sufficient  space 
to  operate  a  hoist  or  crane  for  use  in  making  repairs  on 
the  well,  shaft  or  tunnel.  This  would  extend  up  through 
the  two-story  superstructure,  and  above  it  would  be  tb.e 
light  tower.  With  this  design,  the  building  necessary  for 
housing  the  operating  force,  well  room,  store  rooms,  etc.. 
would  occupy  only  half  the  space  now  usually  devoted  to 
this  purpose,  and  half  the  surface  area  of  the  crib  might 
be  utilized  as  a  garden  for  the  use  and  pleasure  of  those 
living  on  the  crib. 

The  elimination  of  troulile  from  ancho-  ice  at  the  crib 
means  that  one  crib  keeper  and  b.is  two  assistants  could 
handle  the  work  throughout  the  year,  instead  of  having 
to  hire  a  much  larger  force  during  the  winter.  The  staff 
is  needed  to  place  lights  and  meet  other  government  re- 
quirements, and  also  attend  to  the  cleaning  of  screens  and 
other  work.  The  cost  of  this  400.000,000  gal.  intake  crib 
would  be  practically  the  same  as  that  of  the  Edward  F. 
Dunne  crib  (300,000,000  gal.)  ,  as  the  submerged  intakes 
and  outside  piping  would  about  balance  the  difference  in 
cost  of  the  crib  proper. 

The  author  has  been  in  the  employ  of  the  city  for 
some  17  years  and  has  had  charge  of  the  construction  of 
several  of  the  intake  tunnels.  He  realizes  that  little 
investigation  has  been  made  along  the  line  eliminating 
the  numerous  defects  and  difficulties  encountered  at  the 
present  cribs,  but  has  sought  to  ilevise  a  new  and  better 
structure  for  the  purpose. 


Thronsh  Train  Service  between  New  York  City  and  points 
in  eastern  New  Hampshire  and  Maine  and  the  North  Station 
in  Boston  will  be  inaug"urated  on  June  23.  through  the  com- 
pletion of  the  new  Hampden  R.R..  extending  from  Springfield. 
Mass..  to  Bondsville.  16  miles.  Through  trains  over  the  New 
Haven  system  will  connect  with  the  Boston  &  Maine  system 
at  Bondsville.  so  that  passengers  from  New  York  City  and 
farther  South  can  travel  to  Maine  and  New  Hampshire  sum- 
mer-resort points  without  change  of  cars.  The  distance  from 
New  Yorl^  to  the  North  Station  in  Boston  by  this  route  will 
be    284   miles,    as   compared   with    232   miles   by   the   Shore   line. 


IIi-ikIIiik  TexOi  of  T«i>  l-nramH  wert-  made  recently  by  the 
Iri.n  City  T.Mllng  Laboratory.  I'lttuburKh.  for  Illndman- 
H.n.lcrsim  Co..  of  the  Mami-  city.  A  uniform-load  tcHtlnK 
maihlni-  wa.s  u.<<i"d,  havinK  Heven  hydraulic  plunK'-ra  applyintc 
iMiual  loads  at  the  elghth-polntB.  The  I-beam  Hectlon  wa8 
Homi-what  unusual,  being  20  In.  deep  and  weighing  59  lb.  per 
lln.ft.  (nominally.)  Ucflectlons  were  measured  at  all  stages 
of  loading,  and  autographic  curves  of  deflection  taken.  These 
show  complete  atralghtneas  up  to  an  extreme-fiber  stress  of 
31.000  lb.  At  49,000  to  51.000  lb.,  the  two  beams  (which  had 
deflected    laterally    throughout    the    tests)    failed,    by    Jumping 
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dicate,  however,  that  this  failure  point  was  close  to  the  nor- 
mal ultimate.  The  deflections  of  the  two  beams  differed 
slightly,  which  result  is  attributed  to  differences  In  manu- 
facture. Moduli  of  elasticity  of  28.000,000  and  25.000.000.  for 
the  two  beams  respectively,  are  reported.  The  following 
table  of  weights  and  properties  of  the  section,  and  their  de- 
partures from  nominal  values,  may  be  of  interest: 

Moan 

Nominal  Beam  1  Beam  2  Departure 

20  19.54  19.64  2%  low 

59  54.3  54.3  8%  low 

8  0  8.1  8.1           l%high 

0.375  0.389  0  389  3%  high 

Area,  sq.m      . . .  .  .  .    17.36  15.79  15.91  9%  low 

Moment  of  Inertia,  in.» 1 172 . 2  1023  101!  1 3  %  low 

The  tests  show  that  I-beams  may  have  perfectly  elastic 
and  normal  character  practically  up  to  the  tensile  elastic- 
limit  value  of  the  metal,  in  spite  of  the  existence  of  irreg- 
ularities, internal  stresses,  etc..  evidenced  by  irregular  or  in- 
consistent deflections.  The  test  thus  tends  to  set  at  rest  some 
of  the  doubts  raised  by  the  tests  of  Prof.  E.  Marburg  ("Engi- 
neering News."  Aug.  12,  1909,  p.  168)  when  very  low  values 
of  elastic  limit  were  f-und  in  bending  tests  of  I-beams.  How- 
ever, published  tests  of  I-beams  are  too  few  in  number  to  al- 
low of  very  positive   conclusions. 

A  Temporary  Rolling  Draivbrldee  of  the  retractile  type, 
moving  in  a  horizontal  line  across  the  river,  is  to  be  built 
over  the  Chicago  River  at  Madison  St.  to  accommodate  foot 
traffic  during  the  removal  of  the  present  swing  bridge  and 
the  construction  of  the  new  bascule  bridge.  A  pile  trestle 
south  of  the  present  bridge  will  extend  from  the  west  bank 
to  the  line  of  the  old  center  pier,  and  the  rolling  draw  will 
form  the  east  connection,  providing  a  70-ft.  opening  for  navi- 
gation. 

The  construction  will  be  very  similar  to  that  of  the  Mil- 
waukee River  drawbridge  described  in  our  issue  of  Jan.  30, 
1913.  The  drawspan  will  have  steel  trusses  70  ft.  long,  with 
a  walk  11  ft.  wide  between  them,  and  one  end  of  the  span 
will  be  mounted  on  a  pair  of  car  trucks  traveling  on  two 
standard-gage  tracks  on  a  trestle  parallel  with  the  present 
east  approach  to  the  bridge.  The  city  owns  a  large  yard 
south  of  the  approach  which  is  used  to  store  material  for  the 
Bridge  Department,  and  this  yard  provides  a  convenient  site 
for  the  trestle  carrying  the  tracks  on  which  the  draw  will 
run.  The  span  will  be  balanced  by  a  counterweight  on  the 
short  arm.  behind  the  trucks.  The  operating  mechanism  will 
consist  of  a  hoisting  engine  and  cable  connected  to  the  trucks, 
and  it  is  expected  that  the  bridge  can  be  operated  in  about 
one  minute. 

The  plans  for  this  temporary  drawbridge  have  been  pre- 
pared under  the  direction  of  Alonzo  J.  Hammond,  Engineer 
of  Bridges  and  Harbor.  The  removal  of  the  present  bridge 
has  been  ordered  by  the  War  Department  in  furtherance  of 
its  policy  for  the  improvement  of  the  Chicago  River  channel 
by  taking  out  all  center  piers  and   similar  obstructions. 

Instruction    In    Methods    for    the    Prevention    of    Accidents 

must  be  given  by  the  teachers  of  the  public  schools  of  New 
Jersey,  30  minutes  during  each  month  hereafter,  according 
to   a   bill    passed   by    the   legislature   of    1913. 
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Bank  Strengthening  on  the  New 
York  Barge  Canal 

Eather  extensive  work  iu  driving  sheet-piling  in  canal 
embankment  has  been  begun  ou  the  western  division  of 
the  Xew  York  State  Barge  Canal. 

Contract  112 — A  contract  covering  the  driving  of 
about  145,000  lin.  ft.  of  steel  sheet-piling  (12  in.  wide) 
was:  let  recently  to  John  Young,  of  Syracuse,  X.  Y.. 
which  applies  to  the  original  canal  contracts  60  (near 
Spencerport )  and  66  (between  Gasport  and  Lockport). 
The  sheeting  will  be  driven  in  a  single  line,  extending 
along  some  5100  ft.  of  canal  bank  that  is  higher  than 
ordinary  or  is  of  such  character  as  to  be  thought  to  call 
for  precaution  against  seepage  and  washout.  Piles  16 
to  24  ft.  long  will  be  driven.  The  Chesley  Construction 
Co.,  Buffalo,  is  doing  the  work  under  subcontract. 

Altkratiox    Contracts — A    similar    piece    of    work 


contract  112.  Here  the  new  barge  canal  occupies  the 
same  alignment  as  the  Erie  Canal.  On  contract  61  the 
widening  (from  Erie  width  to  Barge  Canal  width)  was 
mainly  on  the  side  shown,  while  on  contract  112  and 
Lontract  63  the  widening  was  done  on  the  opposite  side 
and  the  sheeting  therefore  is  driven  mainly  in  old  bank. 
Tn  two  of  the  contracts  (61  and  112)  the  bank  is  being 
built  somewhat  higher  than  the  old  bank,  as  the  water- 
level  of  the  canal  will  be  raised  about  21/0  ft.  to  secure 
lhe  increased  canal  depth;  on  contract  63  the  water-level 
remains  about  the  same  and  the  canal  is  dredged  for  the 
extra  depth.  _ 

The  intention  throughout  is  to  carry  the  sheeting  to 
or  below  the  canal  bottom,  and  into  the  original  ground 
surface  or  the  embankment  of  the  old  canal. 

Fig.  2  shows  the  conditions  existing  on  contract  77 
just  east  of  Palmyra.  Here  the  Barge  Canal  departs 
from  the  Erie  Canal  and  occupies  the  straightened  align- 
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Fig.  3.    Concrete  Trough  Sections,  and  Embankment  Widening 

(Ironilequoit.    Holley.   and   Culvert   29) 


done  as  an  alteration  of  an  existing  contract  (contract 
T7)  is  being  constructed  by  the  T.  A.  (iillespie  Co.,  at 
Palmyra,  where  about  6000  ft.  of  canal  bank  are  to  bo 
strengthened  by  a  line  of  6-in.  wooden  sheeting  18  ft. 
long.  A  similar  alteration  is  being  carried  out  by  H.  S. 
Kerbaugh  Inc.,  on  contract  63,  involving  the  reinf()rc>e- 
nicnt  of  7600  lin. ft.  of  bank  between  Fairport  and  Bush- 
ncll's  Basin  by  steel  sheeting  16  to  24  ft.  long.  Sim- 
ilarly about  5000  ft.  of  bank  on  contract  61  at  Brock- 
jwrt  (contractors,  Clevebind  &  Sons)  are  to  be  reinforced 
with  steel  sheeting  12  to  20  ft.  long.  The  work  here  is 
lieing  done  on  subcontract  bv  the  TTorton  Construction 
Co.,  of  Hnlfalo. 

The  total  of  the  sheet-pile  rcinfoning  on  tlie  Barge 
Csinal  work  covers  nearly  24.000  lin. ft.  of  canal  bank 
and    involves   a   cOHt    in    the    neighborhood    of   .$(00,000. 

The  sketch  (Fig.  1)  herewith  illustrates  the  general 
arrangement  of  the  steel  sheeting.  Tt  applies  to  the  con- 
ditions as  found  on  contract  61  nt  Brockport,  on  con- 
tract 6.3  near  Bushnell's  Basin,  and  on  the  special  piling 


inent  of  the  old  channel  of  Caiiargua  Creek,  crossing  and 
recro.ssing  at  many  points.  There  was  not  enough  mater- 
ial in  the  original  excavation  to  complete  the  north  bank 
to  the  full  intended  cross-section,  and  this  had  the  result 
that  during  the  March,  1913,  flood  the  partially  com- 
pleted bank  was  washed  out  at  one  of  the  places  where 
the  canal  alignment  crosses  the  creek  channel,  the  fill 
h(!re  being,  of  course,  higher  than  shown  in  Fig.  3.  The 
wood('n  piling  is  being  driven  to  give  additional  security 
against  another  scouring-out  of  the  bank.  The  banks 
will,  however,  be  filled  out  to  full  section  later  when  ad- 
ditional spoil  is  available.  The  channel  in  tbis  section 
is  now  open  for  nsc  as  part  of  the  Erie  Canal,  connecting 
with  the  old  Erie  at  Macedon  on  the  west  and  at  East 
Xewark  on  the  east. 

Vertical  Side-Walls  Tn.stead  of  Paved  Slopes — M 
a  section  in  bigh  embankment  at  a  creek  crossing  (cul- 
vert 20  at  Bushnell's  Basin)  the  canal  prism  wa,s  origi- 
nally planned  to  be  secured  against  seepage  of  water  by 
revetting  the  side  .slopes  and   the  floor  with   concrete. 


Juiii'  1!).   l!)i: 
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Sillrc    thru,    liii\\c\cr,    cXprnrlHc    lliis    liccn    luid    U'illi    cm.ii- 

(Tcti'  tniiifih  ciiiisirniliciii   liaviii;,'   M'liiral   si(lr-\vall>,   I 

the  section  al  iiiUcct  '■!'.>  Ims  liccii  cliiuijii'il  to  one  with 
concrete  troufjh. 

STKKNii'i'iiKMNd  OK  IOm DA x KM RX'i's — Several  lli^h  rWI- 
haiiknieiits  al  culvni  crossiiiffs  are  beiiij;  stiviifitliriinl  hv 
flat  ten  ill--  of  tlu'  side  slopes  and  \videnin,i;-  tlii'  ciiiliank- 
nuiil  on  tci|i.  'Plus  IS  true  al  I  r(inde(|ii(ii(,  at  ciiKerl 
■-".»  and  at  lldlley.  'I'lic  skelih  l<'i>;-.  ;i  illustrales  the 
change.  The  usual  wideninji  is  from  14-  or  IG-ft.  top 
width  to  22-n.  width  ami  Ihr  side  slopes  are  being  flat- 
tened from  1  (in  -'  In  1  on  :!.  Al  the  iwu  last-mentioned 
points  the  <'ulverts  will  lie  extruded  tn  suit  the  increased 
width  111'  emliaukinciil.  The  three  pciints  '-^nve-men- 
tioned  are  tlu'  liMaliiuis  of  the  three  eiuierete  tronghs 
fiuilt  in  eonnectinii  wiih  the  harge  canal. 

The  lireak  al  the  I  r(uide(pi(iil  Creek  enissing.  reported 
in  onr  issne  of  Sept.  I'.l,  I!)  I -2,  is  imw  lieing  cared  for 
by  a  timber  flume,  built  last  September.  Il  will  ulti- 
mately be  spanned  with  a  cdiicrete  aqueduct  in  place 
of  a  new  culvert  with  a  new  embankment. 

Spkcifications  axi)  Cost  ok  Siikkting — The  bank 
reinforcement  by  driving  sieel  sheeting  is  being  done 
under  the  following  sjiccial  s|iccilications : 

.SPICCIAL    .Sr'ECIPICATK  i.X.S 

Upon  points  in  vvliieh  tiiese  special  specifications  conflict 
with  tlie  general  specifications,  the  provisions  of  the  special 
specifications  shall  prevail,  and  those  of  the  general  specifica- 
tions  in   conflict   therewith   shall    be  void   and   of  no  effect. 

The  work  under  this  contract  shall  be  completed  by  May 
10,  1913.  and  all  equipment  and  materials  removed  from  the 
towpath  by  May  15,  1918.  In  case  the  work  is  not  progressed 
at  such  a  rate  as  will  insure  its  completion  as  above  specified, 
the  state  will  exercise  its  rigrhts  under  clause  11  of  the  con- 
tract. 

Twelve-lni-h  Sleel  Sheet-PIIInK  shall  be  composed  of 
medium  steel  of  a  quality  acceptable  to  the  engineer  and 
shall  be  subjected  to  surface  inspection.  It  shall  be  of  some 
standard  type  which  has  been  satisfactorily  used  in  other 
v.'orks  and  the  least  thickness  of  metal  shall  be  three-eighths 
of  an  inch  except  on  tapering  edges.  The  heads  of  the  piles 
when  driven  shall  not  project  above,  or  more  than  6  in.  be- 
low the  elevations  shown  for  them  on  the  plans.  Piling  shall 
be  furnished  in  lengths  to  fit  the  locations  and  shall  be  of 
such  dimensions  as  will  give  a  distance  of  not  less  than  12% 
in.  from  center  to  center  of  piles,  measured  along  the  line  of 
the  piling.  It  shall  be  driven  so  that  the  top  will  be  as  nearly 
as  possible  at  the  elevations  shown  on  the  plans.  All  piles 
which   project   above   this   elevation    shall    be   sawed   off. 

The  contract  p!"ice  per  linear  foot  of  pile  for  12-lu.  steel 
sheet-piling;  Nhall  include  the  cost  of  all  labor  and  materials 
necessary  to  furnish.  dVive  and  cut  olf  the  piling  as  herein 
specified  or  shown  on  the  plans.  The  cost  of  all  excavation 
and  backfilling  necessary  to  place  the  piling  shall  be  in- 
cluded  in    the   contract    price   for   12-ln.  steel   Nheet-pilinj;. 

The  following  are  the  contract  prices  for  the  steel 
sheet-pile  work : 

Contract  112,  steel  sheeting  10  to  'i\  ft.  buig.  83c.  per 
lin.ft.  of  12-in.  pile  driven. 

Alteration  of  Contract  63,  steel  sheeting  Hi  to  'M  ft. 
long,  90c.  per  lin.ft.  of  12-in.  pile  driven. 

Alteration  of  Contract  61,  steel  sheeting  T3  to  --'O  ft. 
long,  9()c.  per  lin.ft.  of  12-in.  pile  driven. 

The  work  is  under  direction  of  E.  J.  Govern.  Division 
Engineer,  Western  Division,  Rochester,  N.  Y. 

The  work  above  described  is  progressing  and  will  soon 
be  completed.  No  particular  difficulty  has  been  encoun- 
tered, but  in  driving  the  long  24-ft.  steel  sheeting  through 
Tery  hard  embankments  some  shattering  of  the  web  at 
the  top  has  been  experienced. 

The  use  of  sheeting  is  not  new  in  the  Barge  Canal 
work.     Sheeting  in   banks  has   been   driven  both  under 


urigiiial  (  nils!  ruction  c(iiitract.-  and — wiiere  the  necessity 
fnr  Muh  addilKinal  proleei  ion  ib'veloped — under  aiter- 
alions  of  iirigiiial  eiuii  raei.s.  The  present  work,  however, 
I.-*  new  III  Im'Iii-  liie  reiiilorcing  of  old  (Erie)  canal 
banks  at  jilaccs  where  they  are  |)ractically  unaltered  in 
the  iJarge  Canal  work.  The  ii.-e  of  .steel  sheeting  is  also 
largely  new.  as  most  of  the  e,-inal  slu-eting  that  lias  been 
put    III    was    Uiiodeli   sheet  iiij:. 

A  Water-Works  Company  Which 
Advertises 

Gas  and  electric-lighting  com])anies  make  free  use  of 
adverti.sements  in  the  local  jiress  to  e.vteiul  their  busi- 
ness but  water  companies  do  comparatively  little  of  thi.s 
kind   of  advertising.      .\    notable  e.vception   is  the  Tern; 


•THE  PUBLIC  BE  PLEASED" 

It  ..  our  dc.Ire  to  faro.ak  tkc  bet  po..,klc  .crv.cc  to  our  p.tro„..  >oJ  wltk 
th.t  .d»  ID  m,»J  wt  »r=  l<.rp:„«  ,„  touck  w.th  the  be.t  thoujKt  ..  W.t.r 
Work,  J<:.,«n  aoj  coo.tructio,.  We  w.„t  to  mA^  the  T.rre  Haut.  plant  ..  n.,r 
perfect  aa  it  can  be  maje.  As  we  learn  by  study,  observation  and  experience,  wc 
make  improvement,  to  our  plant  ,„  tkat  we  can  bave  better  service.  Two  of  our 
officials  bave  been  in  tke  water  business  over  tkirty  years,  and  several  of  our 
men  kave  been  witb  the  company  for  more  tban  .  score  of  years. 

We  kave  a  «ood  plant,  and,  what  is  of  equal  importance,  a  trained  force  of 
men  that  can  oe  renea  upon. 

It  was  said  that  the  water  supply  in  10  cities  of  Indiana  was  out  of  service 
during  the  recent  flood.  We  maintained  the  usual  pressure,  but  not  the  usual 
standard  of  purity.  At  the  end  of  three  days,  we  were  again  furnishing  the 
high  grade  of  water  which  has  been  so  satisfactory  to  our  patrons      The  results 

"1,  .tar't°ed.T,'m!d'e°byTur°B«lerioL«i.7""   '  """  '   '   """^    "■»  pump 

Efficiency  of  Filtering:  and  Purification  Process 


Water  purification  is  only  one  of  our  hobbies,  and  we  believe  our  custo- 
mcrs  appreciate  what  we  try  to  do.  As  a  result  of  tke  purifying  process,  the 
bacteriological  tests  show  tke  water  delivered  tkrougk  tke  mains  during  1912 
averaged  98  4  reduction  of  bacteria,  something  a  little  nearer  perfection  than  we 
poor  mortals  attain  pcraooally. 

We  have  a  feeling,  however,  that  we  should  make  such  changes  and  in- 
provements  in  our  plant  that  will  enable  us  to  not  only  furnish  plenty  of  water 
during  floods,  but  u.o(er  cf  t<e  unu.ual  .t^njarj.  W.  will  fall  short  of  our 
ideals  if  we  fail  in  doing  so. 

And  we  want  to  tell  our  friends  and  patrons  that  we  are  even  now  making 

in  a  position  to  avoid  a  repetition  of  the  recent  experience.  The  flood  was  un- 
precedented, and  we  may  not  have  another  like  it  in  the  next  100  years,  but  we 
want  to  be  prepared  for  an  even  greater  flood. 

By  the  way.  good  water  service  is  a  good  advertisementfor  a  city,  and  with 
us  good  service  is  a  duty  and  an  obligation. 

TERRE  HAUTE  WATER  WORKS  CO. 


An    Example   of   W.\ter    Comp.\xy    Advertising 

Haute  Water  Works  Co.,  of  Terre  Haute,  Ind.  A  recent 
example  of  the  advertising  done  by  the  company  just 
named,  and  one  which  has  particular  interest  just  now 
in  view  of  the  recent  flootls  (.see  notes  from  |)ow  R. 
Gwinn,  p.  712  of  our  issue  of  Apr.  10,  1913)  is  repro- 
duced herewith. 

The  Machinery  Bulldine  at  the  Pannmn-Paolflc  Interna- 
tional KxiiuNttlun  will  have  nearly  eight  acres  of  floor  space. 
In  addition  there  will  be  an  auxiliary  structure  to  be  known 
as  the  Gas  and  Fuels  Building.  Electrical  machinery  will  bp 
located  in  the  main  buildingr.  which  will  be  served  by  ade- 
quate crane  facilities.  Power  will  be  available  in  the  form 
of  alternatingr  and  direct  current,  gas  and  water  in  this  build- 
ing, while  steam  and  compressed  air  will  be  provided  in  .1 
section    adjacent    to    the   Gas   and    Fuels    Building. 
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Filling  a  Tunnel  Cave-in  by  the 
Hydraulic  Method 

By  Doxald  F.  McLeod* 

In  locating  the  new  ^l-iu.  Potters  Prills  pipe  line  of  the 
tvater-works  system  of  the  eit}-  of  Ithaca.  X.  Y.,  it  was 
found  convenient  to  avoid  a  sliding  clay  deposit  on  a 
.steep  bank  by  tunneling  behind  the  deposit.  The  tunnel, 
shown  in  plan  in  Fig.  1.  is  470  ft.  long.  Its  cross-section 
(Fig.  2)  is  nearly  oval,  and  is  6  ft.  high  by  5  ft.  in  great- 
est width.     The   lining  is   of   reinforced-concrete   (3   in. 


«=  =  Drill  Ho/es 
Q  =  QutcJ-sarci 


Fig.  1.   Plax  of  thk  Tuxxel  ox  the  Pot- 
ters Fall.s  Pipe  Lixe,  Ithaca.  X.  Y. ; 
Showing  Locatiox  of  Quicksaxd 

DiCPOSIT 


760i 
W' 
TtO- 

■TO- 
680' 

eeo' 

620- 

6«' 


This  Shale  Hw.  n         , 

was  found  -h  be     y 

"Loose  ffOck"-' 


300  400  50a  600' 

Fig.  3.   Sectiox  of  Material  ox  Line  of  Tuxxel 
AS  TxnicATEi)  iiY  Test  Borings 

thick.  The  greatest  depth  of  cover  is  100  ft.  Prelimi- 
nary borings  sliowed  that  the  material  consisted  of  glacial 
clay,  hardpan,  gravel  and  sand.  The  lining  was  designed 
to  resist  a  pressure  equivalent  to  a  head  of  40  ft.  of 
water,  but  before  the  tunnel  was  completed  the  lining 
was  put  to  a  test  not  contemplated  by  the  designer. 

Although  the  preliminary  borings  showed  a  deposit  of 
sand  over  40  ft.  deep  (Fig.  3),  the  contractor  (who  had 
little  faith  in  the  record  of  the  borings)  made  no  prep- 
arations for  encountering  this  deposit.  When  the  north 
heading  struck  it,  about  a  foot  from  its  indicated  position 
on  the  profile  of  the  borings,  there  was  no  timber  casing 

•city  EnBlneer.  Ithaca,  N.  Y. 


in  the  heading  and  no  provision  for  bulkheading.  The 
result  was  that  the  sand,  which  was  full  of  water,  rushed 
out  and  filled  the  heading  for  a  distance  of  about  40  ft. 
Instead  of  working  on  the  south  heading  and  giving 
the  sandy  deposit  a  chance  to  drain  out  through  the 
north  heading,  work  was  continued  on  the  latter.  The 
heading  had  juist  been  cleaned  out,  up  to  the  face,  when 
another  outrush  of  sand  occurred,  similar  to  the  first. 
The  work  was  then  completed  from  the  south  heading, 
the  workmen  being  protected  by  a  timber  casing,  inside 
of  which  the  concrete  lining  was  built.  The  cavity  left  by 


Fig.  'i.    Ckoss-Sectiox  of  Tuxxel  for  Pipe  Line 

the  outrushes  of  sand  was  irregular  in  form  and  had  a 
maximum  height  of  over  30  ft.  above  the  tunnel. 

After  the  tunnel  lining  had  been  completed  through 
the  cavity,  and  the  concrete  had  been  allowed  to  set  for 
several  weeks,  the  cavity  was  back-filled  by  sluicing  wet 
sand  from  the  surface,  in  the  following  manner:  A 
jwint  was  located  on  the  surface  of  the  ground  as  nearly 
as  possible  over  the  highest  part  of  the  cavity,  and  a 
hole  drilled  through,  using  an  ordinary  5-in.  well  drill- 
ing outfit.  The  bore  hole,  which  was  about  60  ft.  deep 
to  the  top  of  the  cavity,  was  cased  in  the  ordinary  man- 
ner. 

There  was  a  large  deposit  of  very  fine,  silty  sand  within 
a  distance  of  about  a  thousand  feet,  and  this  sand  was 
hauled  in  dump  wagons  to  the  bore  hole.  Tank  wagons 
were  u.sed  to  haul  water  from  a  small  stream.  A  wooden 
box,  of  the  form  used  for  mixing  concrete,  was  .set  up, 
and  in  this  the  sand  and  water  were  mixed  with  hoes  to 
about  the  consistency  of  wet  concrete,  so  that  the  mix- 
ture would  flow  down  a  wooden  trough  into  the  bore 
hole.  When  the  cavity  was  nearly  full,  care  was  taken  not 
to  let  the  muddy  filling  material  rise  in  the  casing  above 
the  top  of  the  cavity,  for  fear  of  ])iitting  extra  pressure 
on  the  tunnel  casing. 

No  difficulty  was  met  with,  and  the  cavity  was  com- 
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l)l('lcly  lill.'il.  Til,.  aiiKuuil  (if  snml  ilc|MisiliMl.  us  csli- 
Miiilrd  liv  llir  iiiiiiilii'r  111'  \\ml;iiii  Ici;ii1.<  lir(iu;,'lit  (Ui  llic 
wiirk.  \\,i>  1  I'.'  ru.vd.  Till'  cMiiarity  of  tlic  cavity,  as  csti- 
liialcil  fi-diii  rriiss-scct  icins  iiiailc  liy  a  survey  i)arty,  was 
1  IS  cil.yil.  'I'lii'  idiicTcIc  casiiiu-  (if  llic  tiUllU'l  stood  tllc 
strain  withiiui  any  daiiinnc  'Tlic  liai-klilling  was  com- 
pIctiMl   l\Iay    111,    IIM'.'.     All   iiis|ii'il  imi   made  in  January, 

I!M:>.  showcil   all    llir  liuiiirl    liiiin,';  to  lir   in  f^ood   c li- 

tioii. 

'Pile  loralioii  of  Ilic  I'nttci's  l-'alls  |)i])e  line  was  made 
liy  till'  wiitcr,  as  was  also  llic  ilcsiuii  o'"  Ihr  tunnel. 

Cutting  a  20-in.  Water-Main    Connec- 
tion into  a  20-in.  Tee 

.\.n  interesting  lupiiig  pmlileni  was  recently  solved 
by  the  use  of  a  pii)e-la})jiiiig'  inaeliine  at  water-works 
of  the  Bethlehem  t'ity  Water  Co.,  South  Bethlehem, 
Penn.  The  popuhition  of  the  eity  has  inereased  quite 
rapidly  since  tlii'  liltcrs  were  constructed  in  1904,  and 
the  plant  is  now  taxed  to  \ery  nearly  its  full  capacity. f 
The  lihered-water  reservoir  holds  oidy  about  euougli 
water  for  2i  hour.s'  eonsuniption,  ami  shoukl  any  accident 
or  some  other  reason  make  it  necessary  to  draw  off  the 
water  from  the  reservoir,  the  city  would  be  left  without 
a  .supply  of  filtered  water. 

The  full  lines  on  lli(.  accompanying  sketch  plan  show 
the  piping  layout  at  the  watcr-purilieation  plant.  Both 
upper  and  lower  reser\oirs  ai'c  surrounded  by  concrete 
walls,  and  in  the  nari'ow  space  between  is  a  riprapped 
embankment,  leaving  a  space  only  about  5  or  6  ft.  wide  at 
the  tee-connectious  where  the  pipes  could  be  made  acces- 
sible without  entailing  large  expense  and  difficult  work. 

For  obvious  reasons  it  was  desired  to  make  a  direct 


Fio.  1.   Sketch  Plan  of  PirixG,  Bkthlehem  City 
Watkk  Co.  Plaxt.  Soi'th  Hktiii.i:hfji,  Pexx. 

connection  between  the  lilter  plant  and  the  SO-in.  main 
supplying  the  city,  so  that  filtered  water  could  be  passed 
into  the  main  without  going  through  the  storage  reser- 
voir.    It  was  also  desired  to  connect  the  incoming  pump 

tA  brief  description  of  the  Maignen  slow  sand  filtration 
plant  at  South  Bethlehem,  ma.v  be  found  on  pag^e  1284  of  this 
Issue,  in  an  article  describing  a  "Traveling  Filter-Sand  Agi- 
tator." 


mam  diicil  to  the  filters  to  ])rovide  for  any  einergniicy 
uhicli  wniild  iiecessilatc  tlie  cnijitying  of  the  raw-water 
|-cscr\oir. 

I^'roin  the  pi.ciiliar  location  of  the  plant  on  top  of  a 
bill,  and  Ihe  diHicultii.s  inipo.se<l  by  llie  original  layout, 
these  connections  could  not  l)e  made  except  liy  crosses  in 
iilace  of  the  lees  in  tile  constricted  passageway  between 
the  two  rcsciMiii's,  or  by  the  redesign  of  tlie  entire  pip- 
ing system.  .Morc(i\er,  to  dig  into  the  retaining  wbIIh, 
tak(.  out  the  necessary  sections  of  pipe  to  remove  the  tee- 
connections  and  ri. place  them  with  eross-eonnections 
would  lia\i'  incaiil  sliiitling  oil'  tlii.  entire  water-sup])ly  of 
a  I  ity  of  Dd.iioii  iiilialiilaiil.-  lor  at  least  a  day,  wilii  the 
possibility  of  an  accident  making  the  time  much  longer. 

The  problem  was  finally  solved  by  cutting  2()-in.  open- 
ings into  the  backs  of  the  two  tee-connections,  and  mak- 


FiG.  •<;.    \'ii.w  (II-  l'n'i;-Tu'i'ixi;  ;MArHixi:  CrTTi:i!  with 
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ing  a  regular  ■,;(i-in.  pipe  connection.  The  work  was 
done  by  the  Water-Works  Equipment  Co.  of  New  York 
City,  by  means  of  its  pipe-tapping  machine. 

This  machine  has  been  used  extensively  for  tapping 
straight  pipe  in  diameters  up  to  48  in.,  and  under  almost 
any  pressure  met  with  in  city  water-works  systems.  The 
operation  of  tapping  a  straight  pipe,  using  an  inclosing 
sleeve,  tee-connection  and  gate  valve,  is  familiar  to  water- 
works engineers,  and  has  been  fully  described  in  past 
issues  of  ExGiXEERiXG  Xews,*  but  up  to  this  time  the 
company  named  had  not  been  called  upon  to  make  a  full 
diameter  cut  on  the  back  of  a  tee-connection. 

Fig.  2  shows  the  left-hand  connection  completed  and 
the  collar  and  half-sleeve  in  place  for  making  the  right- 
hand  connection.  The  only  difference  in  the  method 
regularly  employed  was  the  necessity  of  a  specially  de- 
signed sleeve  connection  which  is  shown  in  the  view.  The 
steel  collar  is  made  of  a  two-piece  casting  bolted  to- 
gether and  is  joined  to  a  sjiecial  half-sleeve,  made  like  the 
ordinary  sleeve  connection,  except  that  it  goes  but  half- 
\vay  around  the  pipe.  The  collar  bears  again.st  tlie  bell 
of  the  old  tee-connection  and  is  joined  to  the  half-sleeve 
by  twenty  1-in.  steel  rod  bolts,  10  above  and  10  below. 
These  castings  once  in  place,  the  procedure  is  identical 
with  the  now  common  practice  of  pipe  tapping. 


*A  description  of  a  power-operated  pipe-tapping  machine 
and  the  procedure  in  making  a  30-in.  connection  with  a  30-in. 
main  at  Trenton.  N.  J.,  mav  l)e  found  in  our  issue  of  Apr. 
12,    1906,    p.    412. 
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Further  Data  on  the  Long  Beach 
Pier  Floor  Collapse 

The  pier  floor  collapse  at  Lonji  Beach,  Calif., 
which  on  May  24,  1013,  caused  the  death  of  38  persons 
(three  more  having  died  since  the  report  in  Exgixkek- 
IXG  Xews,  May  29,  1913,  p.  1145),  has  been  investi- 
gated i)y  a  committee  of  experts  appointed  by  the  local 
authorities.  From  their  report  and  from  additional  in- 
formation that  has  come  to  us,  it  is  evident  that  the 
structure  was  deplorably  weak,  not  only  for  the  extra- 
ordinary crowd  that  was  on  it  at  the  time  of  failure, 
but  for  any  ordinary  load. 

The  measurements  of  the  panel  which  fell,  given  in  our 


Fig.  1.  EofiF.  of  thk  Bkicak  ix  Flooi;  of  Long 
Bkach   Piici! 

previous  article,  were  ])ra(ticiilly  correct.  With  a  few 
changes  noted  in  a  later  jiicasiircnient,  the  design  was  as 
follows: 

A  floor  of  1-in.  rough  plank  with  a  "s-in.  tongue-and- 
groove  topping,  rested  on  2xl2-in.  joists,  24  in.  c.  to  c. 
and  jroorly  bridged,  which  in  turn  rested  on  a  girder 
made  up  of  two  2xl4-in.  sticks,  18  ft.  6  in.  e.  to  c.  of 
12-iii.  posts.  The  girder  framed  into  a  mortised  bearing 
in  the  jiosts,  4  in.  dee]),  giving  a  4x4-in.  bearing  there, 
and  was  additionally  su])ported  by  3x4-in.  knee  braces, 
3(i  in.  long  from  face  of  post  to  the  end  of  bearing  on 
bottom  of  beam.  The  joists  on  either  side  of  the  girder 
spanned  11  ft.  3  in.  and  15  ft.  c.  to  c.  of  girders.  The 
vertical  distance  between  floors  was  13  ft.  and  the  lower 
floor,  which  collap.scd  under  the  im])act  of  the  falling 
upiMT  floor,  was  7  ft.  from  the  sand  beneath. 

With  the  aid  of  the  accompanying  view  and  the  above 
data,  the  following  abstract  of  the  report  of  tlu'  exam- 
ining experts  will  readily  be  understood  : 

The  Ijulldln^  do<-B  not  at  aU  agree  with  the  plans  ami 
Hpec'IMcationH  furnished  us.  There  were  evidently  many 
IteinH  omitted  and  thanked  from  what  the  contract  called 
for.  hut  certain  portions  of  the  building  are  stronger  than 
speclfled.  The  entire  construction  leads  your  committee  to 
believe  that  the  stresses  and  strains  were  never  properly 
computed. 

It  appears  that  the  main  members  had  a  safety  factor  of 
approximately  two.  whereas  good  engineering  practice  re- 
quires  a  safety    factor   of  six. 

However,  the  connections  had  even  a  smaller  safely  factor 
than  two.  In  other  words,  girders  which  are  4x14  In.  should 
have  been  13x14  in.  and  floor  Joists  resting  on  these  girders 
should    have   been    2x14    in.    and    not    2x12    in. 

The  cause  of  the  failure  was  the  bri'aklng  of  a  4xl4-ln. 
Kirder  at  its  support  on  a  post  in  the  center  of  the  wrecked 
section.  This  girder  had  entirely  decayed  for  some  inches 
outside    of    Its    sent    on    the    post,    and    all    its    lo.id    was    hiiiig 


carried   by  a   3x4-in.   angle  brace,   which   was  imperfectly  con- 
nected. 

There  was  a  2x14  in.  scab  or  splice  24  in.  long,  tying  this 
girder  to  the  adjoining  girder,  but  this  scab  had  no  bearing 
on  the  post,  and  so  was  affording  no  assistance  in  carrying 
the  load.  However,  this  scab  effectually  concealed  from 
detection  by  a  casual  examination  the  rottenness  of  the 
girder  which    failed. 

It  would  have  been  a  simple  matter  to  have  detected  this 
decay,  if  proper  minute  inspection  had  been  made  by  one 
familiar   with    such   work. 

The  excessive  decay  of  this  girder  was  doubtless  caused 
from  the  fact  that  the  floor  above  had  no  drainage  and. 
as  we  understand,  after  each  rain,  water  stood  for  quite  a 
time  over  this  portion,  slowly  percolating  into  the  joints. 
The  top  of  the   post   shows   a   marked  degree   of  decay. 

The  weakness  of  the  existing  knee-bracing,  and  the  total 
absence  of  adequate  bracing  at  right  angles  to  girders,  con- 
tributed  to    the    failure    of    the    remaining    portion. 

As  the  direct  cause  of  this  accident  is  so  apparent  it 
seems  unnecessary  to  seek   for  contributory   cause. 

Had  the  lower  floor  been  properly  constructed  it  would 
have  withstood  the  impact  of  the  falling  load,  but  the  gird- 
ers of  this  floor  had  such  poor  support  the  wonder  is  that  it 
held  under  ordinary  usage.  Had  the  lower  floor  remained 
intact,  we  believe  the  accident  would  have  been  far  less 
serious. 

No  minute  inspection  of  other  portions  of  the  building 
or  approaches  was  made,  but  enough  was  noted  to  justify 
your  committee  in  recommending  that  the  building  be  con- 
demned. 

ALBERT    C.    MARTIN. 

W.    H.    AUSTIN. 

CHARLES    E.     RICHARDS. 

Fig.  1  is  a  view  of  the  break,  showing  at  the  top  the 
doors  to  the  auditorium,  outside  which  the  crowd  was 
mas.sed.     The   isolated    12xl2-in.    ixist   in   the  left  fore- 
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Fiii.   2.    Tvi'icAi.   Si;c  i'iON'S   oi'    Floou   Sv.s'ikm    at 
Long  Beach  Pier 

(These  sections  are  at  the  lower  floor  which  is  not  used 
for   dancing    or   auditorium   purposes.) 

ground  supported  the  girder  which  failed.  The  mortise 
which  received  the  girder  can  be  .seen  on  the  far  side  of 
the  |)ost,  and  a  dark  spot  to  be  noted  on  the  side  of 
the  ])ost  is  where  the  knee  brace  was  nailed. 

In  Fig.  2  are  given  two  sections  at  the  lower  floor, 
which  is  not  used  for  dancing  or  auditorium  ]>ur|)oses 
They  are  shown  here  to  give  some  idea  of  the  general 
design  of  the  structure. 

An  Imitrovement  In  Cirnnlte-Hloek  Paving  has  been  adopted 
In  Philadelphia  in  the  repaying  of  Broad  St.  between  Cum- 
berland and  Silver  Sts.  The  street  was  laid  with  granite- 
block  i>aving  of  the  old  type  with  large  blocks  and  wide 
joints.  The  old  pavement  was  removed  and  the  old  blocks 
were  rut  In  half  and  relaid  with  the  cut  end  uppermost  and 
the  joints  between  the  blocl<s  were  grouted  with  porllatul- 
cement  mortar.  The  pavement  obtained  In  this  way  has  a 
much  smoother  surface  than  the  pavement  originally  laid 
and  the  cost  of  the  work  was  a  little  less  than  half  the  cost 
of    laying    a    new    granlle-biock    pavement. 
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The  Los  Angeles  Aqueduct:  An 
Appreciation 

The  Los  Anjfelcs  Aqupdiicl,  to  wliicli  a  larj,'c  jiait  <it' 
our  presi'iit  issue  is  dcvoti'il,  will  loiii;  serve  as  a  remark- 
able example  of  nuiuifipal  enterprise  and  engiiieerinic 
ability.  Boldly  conceived  to  meet  a  far-seeing  vision  of 
municipal  growth,  bolilly  yet  carefully  designed  to  over- 
come unusual  obstacles  at  a  necessary  minimum  of  cost, 
skillfully  and  conscientiously  constructed  amidst  the 
manifold  difficulties  of  the  desert  and  the  mountains  in 
a  hot,  rainless  region,  and  completed  within  the  esti- 
mates of  cost  in  record  time,  the  Aqueduct  will  serve  as 
a  worthy  memorial  to  its  Chief  Engineer,  William  Mul- 
fuilland,  and  his  able  staff  of  assistants. 

Mr.  Heinly's  article,  with  its  numerous  halftone  views, 
its  maps,  profiles  and  cross-sections  of  the  Aqueduct, 
does  all  that  could  be  done  in  eleven  pages  of  our  space 
to  picture  the  work  as  a  whole  and  in  its  main  details. 
Xo  adequate  conception  of  the  magnitude,  variety  and 
difficulties  of  the  Aqueduct  construction  can  be  gained, 
however,  without  traversing  its  whole  length  of  235  miles, 
from  the  intake  opposite  the  high  Sierras,  across  the  sun- 
scorched  deserts,  along  and  over  equally  sun-scorched 
mountains  and  for  scores  of  miles  through  the  very  moun- 
tains themselves,  on  down  to  the  great  terminal  power 
plants  and  reservoirs. 

When  the  writer  of  this  note  went  the  length  of  the 
Aqueduct  somewliat  less  than  a  year  ago,  he  found,  as 
lie  expected  to  find,  but  as  he  had  only  inadequately  an- 
ticipated, that  the  engineering  conception  and  execution 
of  the  work  was  on  a  grand  scale  and  painstaking  and 
skillful  in  detail.  What  he  was  not  prepared  for  was 
the  whole-hearted  way  in  which  tunnel-drivers,  pipe  men, 
concrete  gangs  and  all  labor  of  high  and  low  degree  en- 
tered into  their  work.  The  spirit  of  these  men  and  of 
their  foremen  and  superintendents  was  the  highest  pos- 
sible testimony  to  the  devotedness  and  ability  of  the  whole 
engineering  staff,  from  the  Chief  Engineer  and  his  able 
lieutenants  down  to  the  instrument  men  and  rodmen. 

We  take  all  the  more  pleasure  in  making  this  brief 
note  of  appreciation,  because  of  the  abortive  attacks 
which  were  made  upon  the  character  of  the  Aqueduct 
construction  work  a  year  or  so  ago.  One  of  these  was 
an  attack  by  a  local  political  faction,  wliich,  though  un- 
pleasant, was  a  common  enough  incident  in  connection 
with  municipal  work.  The  other  attack  was  of  a  far  dif- 
ferent and  more  unusual  character.  It  was  an  attempt 
to  discredit  the  cement  made  in  the  municipal  works, 
which  entered  largely  into  the  construction  of  the  Aque- 
duct, and  with  it  to  discredit  the  very  integrity  of  the 
Aqueduct  itself.  This  attack  on  the  cement  was  all  the 
more  deplorable  because  it  was  made,  if  not  indeed  con- 
ceived, by  engineers,  in  the  interests  of  private  cement 
manufacturers.  It  is  a  pleasure  to  note,  however,  that 
engineers  throughout  the  West  generally  condemned  both 
these  attacks;  and  that  engineers  of  both  West  and  East, 


.scores  of  whom  have  visited  the  work  in  question,  unite 
ill  admiration  and  i)raisc  of  the  Los  Angeles  Aqueduct 
anil  its  creators. 


Engineers  Wanted  for  the  Work  of 
Railway  Valuation 

When  th"  iiailway  \'aluation  hill  passed  Congress,  we 
calleil  attention  to  the  fact  that  it  called  for  a  greater 
amount  of  engineering  work  than  any  task  ever  under- 
taken. Recently  we  announced  the  appointment  of  the 
Board  of  five  engineers  which  is  to  have  general  charge 
of  this  huge  work.  On  June  12,  the  United  States  Civil 
Service  Commission  sent  out  announcements  of  the  posi- 
tions and  salaries  in  the  various  grades  of  the  engineering 
staff  and  invitations  for  applications  from  candidates  for 
the  positions. 

The  list  of  positions  to  be  filled  and  the  rated  salary  for 
each  is  as  follows ; 

.Salary 

per  annum 

Senior'  Structural    Engineer $1800  to  $4SO0 

Senior    Mechanical    Engineer 1800  to      4800 

Senior    Railway    Signal    Engineer 1800  to      4800 

Senior   Electrical    Engineer 1800  to      4800 

Senior    Civil    Engineer 1800  to      4800 

Senior    Arciiitect     1800  to      4800 

Senior  Inspector  of  Motive  Power 1800  to      3600 

Senior   Inspector   of   Car   Equipment :sOO  to      3600 

Architect     1080  to      1500 

Inspector  of  Motive  Power 1200  to      1500 

Civil    Engineer     720  to      1500 

Inspector   of    Car    Equipment 1200  to      1500 

Electrical    Engineer     1080  to      1500 

Railway   Signal    Engineer 1080  to      1500 

Mechanical    Engineer     1080  to      1500 

Structural    Engineer    1080  to      1500 

Necessary  expenses  when  absent  from  headquarters  in  the 
discharge   of   official   duties   will    be    allowed. 

Appointments  to  all  these  positions  will  be  principally 
for  duty  in  the  field ;  but  some  candidates  will  be  assigned 
to  the  general  office  force  at  Washington. 

Applicants  for  positions  commanding  a  salary  of  $1800 
per  year  or  over,  in  other  words  for  the  Senior  grade, 
are  not  required  to  appear  at  any  place  for  examinations 
but  will  be  rated  upon  the  evidence  adduced  as  to  their 
general  and  technical  education  and  training  and  their 
practical  experience  and  fitness.  For  the  lower  grades 
examinations  are  to  be  held  on  July  2.3  at  all  the  places 
throughout  the  United  States  where  such  examinations 
are  usually  held,  a  list  of  which  can  be  obtained  from  the 
U.  S.  Civil  Service  Commission  at  Washington  upon  ap- 
plication to  any  of  its  local  offices. 

For  the  Senior  grade,  two  classes  of  eligibles  will  in 
general  be  established,  one  rated  at  salaries  of  $.3000 
per  year  and  upward,  the  other  at  $1800  to  $2700  per 
year.  Applicants  should  state  the  srrade  for  which  they 
desire  to  be  examined,  but  they  will  be  admitted  to  the 
examination  only  for  the  grade  or  grades  for  which  are 
shown  by  their  statements  of  training  and  experience  to 
be  probably  fitted. 

In  general,  for  the  Senior  rating,  applicants  should  be 
30  to  GO  years  of  age  for  the  higher  grade  and  25  to  50 
years  of  age  for  the  lower  grade.  There  is  some  variation 
in  these  requirements  for  the  different  positions. 
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In  general,  also,  for  the  Senior  rating,  graduation  from 
a  technical  school  and  at  least  five  years'  practical  ex- 
perience, or  if  not  a  graduate  at  least  ten  years'  practi- 
cal experience  is  requisite.  Engineers  desiring  to  make 
application  for  any  of  the  above  named  positions  should 
make  application  at  once  for  a  copy  of  the  announcement 
of  the  examination  for  the  position  they  desire,  and  also 
for  a  copy  of  Form  2039.  Applications  may  be  addressed 
either  to'  the  United  States  Civil  Service  Commission, 
Washington,  D.  C. ;  the  secretary  of  the  Board  of  Exam- 
iners, post  office,  Boston,  Mass.;  Philadelphia,^  Peun.; 
Atlanta,  Ga.;  Cincinnati,  Ohio;  Chicago,  111.;  St.  Paul, 
Minn.;  Seattle,  Wash.;  San  Francisco,  Calif.;  custom- 
house, New  York,  N.  Y. ;  New  Orleans,  La. ;  Honolulu, 
Hawaii ;  old  customhouse,  St.  Louis,  Mo. ;  or  to  the  chair- 
man of  the  Porto  Eican  Civil  Service  Commission,  San 
Juan,  P.  E. 

a 

The  Ultimate  Power  to  Regulate 
Railway  Rates 

The  decision  of  tlie  Supreme  Court  of  the  United 
States  in  the  Minnesota  Eate  cases  has  been  generally  re- 
ferred to  in  the  press  as  endangering  the  value  of  railroad 
investments.  It  is  true  that  the  Court's  decision  is  ad- 
verse to  the  contention  of  the  railroads.  Careful  read- 
ing of  the  decision,  however,  reveals  nothing  radical  in 
the  j)riuciples  enunciated  by  the  Court. 

The  State  of  Minnesota,  like  a  number  of  other  States 
of  the  Union,  has  enacted  laws  fixing  maximum  rates 
for  freight  and  pas.senger  service  on  railway  traffic  within 
the  State's  borders.  Such  State  regulation  of  railway 
rates  has  been  practiced  to  a  greater  or  less  extent  ever 
since  the  early  days  of  the  railway  era  in  the  United 
States.  The  passage  of  the  Interstate  Commerce  Law 
in  1887,  while  it  for  the  first  time  put  in  force  the  power 
of  Congress  to  regulate  interstate  traffic  on  railways,  did 
not  interfere  with  the  rights  of  the  several  States  to 
regulate  railway  traffic  within  their  own  borders. 

It  is  .said,  however,  that  a  State,  by  its  regulation  of 
traffic  within  its  own  territory  may  control  commerce 
passing  over  State  lines.  For  example,  Duluth,  Minn., 
and  Superior,  Wis.,  arc  at  about  the  same  distance  from 
the  twin  cities  of  St.  Paul  and  Minneapoli.s.  If  now  the 
Minnesota  maximum  rate  law  fixes  a  very  low  rate  from 
Duluth,  that  city  will  have  its  commerce  benefited  at 
the  expense  of  its  rival  city  just  across  the  State  line  in 
Wisconsin. 

Instances  without  limit  might  be  multiplied  where  the 
State's  power  may  thus  be  exerted  to  alfect  interstate 
traffic.  Where  such  cases  occur,  however,  the  Supreme 
Court  says  in  its  opinion  just  handed  down  that  the 
authority  of  Congress  is  supreme  when  and  where  it 
chooses  to  e-xercise  it.  In  fact  Congress  has  already  em- 
jMiwered  the  Interstate  Commerce  Commission  to  correct 
such  interferences  with  interstate  traffic. 

To  put  it  i)lainly,  the  attorneys  for  the  railways  ap- 
pear to  have  blundered  in  appealing  directly  to  the  Fed- 
eral Court  for  relief  in  the  Minnesota  rate  cases  in- 
stead of  to  the  Interstate  Commerce  Commission.  While 
the  Supreme  Court  does  not  directly  rule  on  the  ques- 
tion whether  the  Interstate  Commerce  Commission  has 
already  authority  under  present  Federal  law  to  act  in 
such  cases,  its  comment  that  the   Interstate  Commerce 


Commission  had  not  been  called  upon  to  act  in  the  case 
is  at  least  suggestive. 

There  is  a  strong  tendency  at  the  present  time  among 
railway  men  and  financiers  to  look  toward  Federal  regu- 
lation of  railway  affairs  as  a  desirable  result.  That 
all  public  utilities  are  and  ought  to  be  subject  to  gov- 
ernment regulation,  is  now  well  nigh  universally  ad- 
mitted ;  and  the  possible  conflicts  between  State  and 
Federal  regulation  are  well  recognized.  On  the  other 
hand,  so  long  as  State  regulation  confines  itself  to  mat- 
ters that  solely  affect  local  conditions  within  the  State's 
limits  and  lets  alone  the  matters  that  properly  belong  to 
the  Federal  jurisdiction  as  affecting  interstate  traffic, 
there  is  much  to  be  said  for  continuing  the  dual  control. 

Furthermore,  to  quote  a  hackneyed  saying,  "it  is  a  con- 
dition and  not  a  theory  that  confronts  us."  With  the 
present  political  complexion  of  Congress,  there  is  small 
chance  of  the  passage  of  any  legislation  which  would 
wipe  out  entirely  State  authority  over  public  utilities 
and  substitute  sole  Federal  control  in  its  place.  Nor  is  it 
at  all  certain  that  such  a  change  would  be  a  wise  one. 
The  division  of  responsibility  between  State  and  Federal 
authority,  while  it  has  its  disadvantages,  has  also  its 
marked  advantages.  In  Great  Britain,  long  experience 
has  made  plain  the  many  objections  to  making  the  Na- 
tional Parliament  the  sole  legislative  authority  over  local 
as  well  as  national  matters.  The  reaction  against  this 
concentration  of  authority  has  become  so  strong  that 
home  rule  for  Ireland  may  yet  be  followed  by  home  rule 
for  Scotland,  and  there  may  be  an  even  further  delega- 
tion of  local  government  matters  to  different  localities 
within  the  Kingdom. 

What  is  needed  in  the  United  States  is  a  greater  as- 
sumption of  authority  by  the  States  over  matters  which 
they  now  neglect,  and  it  is  a  serious  mistake  for  the 
States  to  meddle  with  matters  which  should  properly 
come  under  Federal  control. 


The  Renaissance  of  Sand-Cement 

The  so  called  blended  or  sand-cements  which  are  the 
subject  of  an  article  on  another  page  of  this  issue  by 
Eapier  E.  Coghlan,  of  the  U.  S.  Eeclamation  Service, 
are  not  new,  as  any  standard  work  on  portland  cement 
will  show.  In  1803  a  patent  was  issued  to  T.  L.  Smidth, 
of  the  Danish  firm  of  T.  L.  Smidth  &  Co.,  for  a  sand- 
cement  which  was  made  by  grinding  intimately  together 
l)ortland  cement  and  sand  or  silica  rock.  Factories  were 
built  in  various  parts  of  the  United  States  and  a  consid- 
erable quantity  of  the  product  used  in  various  structures 
which,  so  far  as  we  know,  are  standing  today  in  good 
condition.  Its  use  at  that  time  died  out  because  of  the 
increasing  production  of  true  portland  cement,  which  be- 
gan to  be  made  so  cheaply  that  its  price  competition  drove 
the  blended  cement  out  of  the  market. 

Apjjarently  its  absence  from  the  field  of  structural 
engineering  continued  until  the  last  five  or  six  years 
wlx-n  the  remoteness  of  several  of  the  large  structural 
develojiments  in  the  Far  West,  notably  those  connected 
with  the  U.  S.  Eeclamation  Service,  led  the  engineers 
to  look  into  the  subject  with  a  view  of  producing  a 
cement  materially  less  in  cust  than  the  true  portland 
cement  which  had  to  be  carried  so  far  that  its  cost  was 
very  high.      As    our    readers    well     know,    the    experi- 
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mcnts  and  studios  of  the  enjjincors  of  the  Hocliiiiiiitiou 
Service  have  led  tlieni  to  tlie  adoption  of  a  blended  sand- 
cement  on  several  of  the  hirjje  (huns  which  are  now 
under  construetion.  Mr.  t'oj^ddan's  article  is  a  resume 
of  the  studies  which  brought  about  this  decision. 

A  distinction  should  be  nuule  between  the  old  under- 
standing of  what  this  sand-cement  is  and  how  it  acts 
and  the  present  theory  advanced  by  the  engineers  of 
the  Reclamation  Service.  The  early  sand-cements  were 
supposed  to  reach  their  strengtli  and  soundness,  equiv- 
alent to  the  strength  and  soundness  of  a  normal  portland 
cement,  because  of  the  finer  grinding  which  the  regriud- 
iug  of  cement  with  saud  brought  about.  The  older  books 
■were  not  quite  clear  as  to  just  why  this  finer  grinding 
should  make  a  normal  dment  out  of  a  mixture  of  cement 
and  sand,  but  they  ascribed  the  fineness  to  a  sort  of  ball 
mill  action  ■wliich  took  place  when  the  sand  and  cement 
were  ground  together.  The  later  idea,  advanced  by  Mr. 
Coghlan,  is  that  the  rock  or  sand  which  is  ground  up 
contains  a  certain  quantity  of  soluble  silica,  which  com- 
bines with  the  freed  lime  of  the  setting  portland  cement 
to  form  a  hard  calcium  silicate  exactly  in  the  same  fash- 
ion as  the  assitmed  action  in  puzzolanic  or  tufa  cement 
takes  place.  This  is  in  complete  distinction  to  the  older 
theory  which  called  a  sand-cement  a  cement  made  by 
mixing  a  portland  cement  with  an  inert  substance. 

It  is  not  for  engineers  to  dabble  in  the  intricacies  of 
physical  chemistry,  particularly  in  those  higher  realms 
where  the  cement  chemist  roams.  Suffice  it  to  say  that 
the  latest  investigators  in  cement  chemistry  claim  thai. 
fine  grinding  will  cause  better  cement  by  subdividing  the 
hard  cementitious  particles  and  making  them  more  re- 
active to  water.  Under  this  reasoning  it  is  probable  that 
some  such  action  takes  place  as  a  result  of  the  final 
grinding  of  the  sand-cement,  however  much  additional 
cementing  power  is  added  by  the  combination  of  the 
soluble  silica.  This  is  not  successfully  contradicted  by 
Mr.  Coghlan  who  merely  shows  that  the  finely  ground 
sand  or  rock  does  net  tend  to  fill  up  the  voids  in  the 
cement.  In  fact,  he  admits  that  the  particles  are  of 
finer  grain  in  the  blended  cement,  which  is  precisely 
the  contention  of  the  advocate  of  the  fine-grinding  theory. 

Wliile  these  theories  are  of  academic  interest  to  engi- 
neers, any  experiments  to  show  the  effectiveness  of  the 
blended  cement  are  of  practical  interest  to  them,  and  it 
is  to  be  hoped  that  the  Reclamation  Service  W"ill  con- 
tinue in  its  study  and  that  the  Bureau  of  Standards  will 
also  take  up  a  similar  investigation. 

The  cement  manufacturers  have  not  taken  kindly  tc 
the  proposed  improved  cement,  doubtless  because  of  the 
fear  that  its  use  will  result  in  a  falling  off  in  the  demand 
for  the  true  portland  cement.  On  the  face  of  it  this 
would  appear  to  be  possible,  for,  using  Mr.  Coghlan's 
figures  for  plant  and  operation  cost,  it  should  be  possible 
to  produce  a  blended  cement  for  $1.13  per  barrel,  where 
the  Portland  cement  which  forms  one-half  of  its  volume 
costs  $1.40  a  barrel,  a  saving  of  20%.  On  the  other 
hand,  the  manufacturer  of  the  blend  requires  machinery 
not  available  for  the  small  user,  so  that  no  pronounced 
effect  on  portland  cement  production  need  be  anticipated 
until  the  desirability  of  the  compound  becomes  so  evi- 
dent that  it  will  lead  to  its  manufacture  for  com- 
mercial purposes,  at  which  time  the  cement  companies 
themselves  will  be  the  best  equipped  for  entry  into  the 
business  and  participation  in  its  profits. 


It  has  not  been  proved  as  yet  that  blended  cement  is  in 
every  way  as  desirable  as  the  true  portland.  On  the 
otiier  hand,  the  invidious  term  "adulterated  cement" 
whicii  some  of  the  cement  inter.'-sts  60  freely  use  would 
sound  better  if  there  had  been  presented  any  tests  which 
show  the  sand-cement  to  be  inferior  to  the  true  portland. 
The  engineering  profession  is  not  so  enamored  of  the 
words  "portland  cement,"  or  of  the  chemical  and  physi- 
cal makeup  of  the  product  that  beers  that  name,  that 
it  would  not  accept  a  substitute  if  that  eubstituie  pro- 
duced a  satisfactory  concrete  at  a  20%   saving  in  cost. 

Maximum    Load    Assumptions  for 
Ordinary  Floors 

It  is  an  unfortunate  fact  that  the  design  of  the  floor 
framing  for  ordinary  wooden  structures  is,  as  a  rule,  left 
to  the  sole  discretion  of  the  carpenter  builder.  For  the 
usual  conditions  of  load,  this  is  probably  safe  enough 
practice;  but  that  it  is  extremely  unsafe  where  the  load- 
ing is  beyond  that  of  the  ordinary  dwelling  house  is  very 
often  demonstrated.  The  latest  instance  is  the  fatal 
pier  failure  at  Long  Beach,  Calif.,  which  was  noted  in 
these  columns  some  weeks  ago  and  is  more  fully  described 
in  this  issue.  In  this  particular  case,  the  error  waa 
doubly  reprehensible  in  that  the  floor  was  on  a  public 
pier  and  immediately  in  front  of  an  auditorium  door, 
where  naturally  a  large  crowd  could  be  expected ;  whereas 
the  floor  to  carry  this  crowd  was  hardly  stronger  thau 
that  which  would  ordinarily  be  used  in  a  dwelling  house. 

In  most  cases,  howevei',  the  trouble  lies  not  so  mucti 
in  the  design  of  the  floor,  but  in  the  estimate  of  the  load 
which  that  floor  might  reasonably  be  expected  to  carry. 
In  fact,  experience  shows  that  it  is  not  safe  to  assume 
any  but  a  maximum  load — that  is,  the  largest  load  that 
a  crowd  can  total — for  any  floor  where  people  can  con- 
gregate. For  loadings  of  warehouses  or  similar  struc- 
tures the  normal  load  of  goods  will,  of  course,  be  in  ex- 
cess of  any  load  that  people  could  produce. 

Within  t  le  past  two  weeks,  there  has  been  an  example 
of  an  unexpected  maximum  load  which  will  bear  de- 
scription. 

On  Saturday,  June  7,  an  international  tennis  match 
was  held  in  New  York  City  at  the  West  Side  Tennis 
Club,  which  consists  of  a  great  number  of  tennis  courts 
and  a  small  clubhouse  designed  only  for  the  locker  rooms 
and  baths  of  the  members  and  possibly  for  the  simplest 
kind  of  entertainment.  Immediately  alongside  the  club- 
house, whicli  is  the  only  building  or  shelter  on  the  en- 
tire grounds,  there  had  been  built  a  temporary  three- 
sided  grandstand,  all  but  surrounding  the  court  where 
the  match  was  to  take  place,  and  capable  of  seating  about 
5000  people. 

On  the  afternoon  in  question  these  stands  were  prac- 
tically filled  with  people  watching  an  engrossing  match, 
so  engrossing,  in  fact,  that  hardly  fifty  of  the  five  thou- 
sand persons  present  left  their  seats  until  the  threatening 
drops  of  a  long  imminent  rainstorm  turned  into  a  torren- 
tial do^^npour,  driving  everyone  tc  the  nearest  cover, 
which,  as  has  been  noted,  was  the  little  clubhouse.  Soon 
all  the  fioors  and  porches  of  this  small  building  were 
packed  to  suffocation  with  hundreds  of  verv  wet  people 
and  the  adjoining  lawns  filled  with  those  anxious  for  ad- 
mittance. 
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Xo  one  seemed  particularly  concerned  for  the  strength 
of  the  floor  until  an  ominous  cracking  under  one  of  thu 
porches  drove  the  crowd  thereon  to  the  wetter  but  more 
stable  turf  outside.  Fortunately,  the  movement  was  so 
rapid  and  escape  so  easy  that  the  overstrained  floor  did 
no  more  than  crack;  hut  throughout  the  remainder  of 
the  storm  the  crowding  in  the  building  and  the  porches 
was  decidedly  less. 

The  point  of  this  example  is  not  that  the  porch  was 
poorly  designed  for  the  load  which  it  ordinarily  carried — 
for  we  know  nothing  of  the  design  of  the  floor — but 
that  the  clubhouse  is  ideally  located  for  the  assumption 
of  a  low  maximum  floor  load.  The  porch  in  question 
is  isolated,  with  an  outlook  upon  an  approach  walk  where 
little  of  interest  might  reasonably  be  expected  to  take 
place.  A  few  hundred  people  ordinarily  are  present  at 
the  grounds  or  in  the  building,  and  at  times  of  large 
tournaments,  perhaps  a  thousand.  But  to  have  a  sudden 
and  terrific  rainstorm  come  up  when  5000  people — by 
far  the  largest  crowd  the  grounds  ever  held — were  forced 
to  seek  shelter  in  or  around  the  building,  was  a  coinci- 
dence which  probably  will  never  again  occur;  and  it  is 
a  decidedly  fortunate  thing  tiiat  it  remained  only  a  coin- 
cidence and  not,  as  well  it  might,  a  terrible  disaster.  Had 
one  of  the  three  or  four  loaded  floors  collapsed  under  the 
unexpected  crowd,  tiiere  surely  would  have  resulted 
nearly,  if  not  fully,  as  many  fatalities  as  occurred  at 
Long  Beach. 

The  Stamford  Collision  on  the  New 
Haven  Railroad 

The  fatal  rear  collision  on  the  New  Ilaven  R.R.  at 
Stamford,  Conn.,  on  tiie  afternoon  of  Thursday,  June  12, 
is  attracting  wide  attention,  not  only  by  reason  of  the 
casualties  (which  were  suri)risingly  few  considering  the 
serious  nature  of  the  accident)  but  because  of  the  cir- 
cuni-staiices  under  which  the  collision  occurred. 

In  the  first  place  the  accident  happened  on  the  New 
Haven  R.K.,  which,  rightly  or  wrongly,  is  in  very  bad 
repute  with  the  general  public  at  the  present  time  by 
reason  of  other  fatal  accidents  on  the  road  within  the 
pa-st  three  years,  as  well  as  because  of  its  general  con- 
duct, financial  and  otherwise. 

In  the  second  place  this  collision  occurred  under  the 
block  system  and  under  circumstances  which  leave  no 
room  for  doui)t  as  to  tiu'  primary  resjionsibility  of  the 
engine  driver.  It  will  be  recalled  that  the  two  other 
very  serious  recent  disasters  on  the  New  Haven  road  were 
likewise  due  to  (!isoi)edience  of  block  signals  by  the  engine; 
runners,  although  in  the  previous  cases  these  signals  re- 
quired a  slackening  of  speed  for  a  crossover  switch. 

Briefly  summarized,  the  circumstances  of  the  Slam- 
lord  collision  were  these:  The  first  section  of  the  west- 
bound Boston  express  had  stopped  at  Stamford  to  ex- 
change its  steam  locomotive  for  an  electric  locomotive. 
Instead  of  getting  away  with  four  or  five  minutes  delay  as 
usual,  it  was  held  for  some  eighteen  minutes  so  that  the 
second  section  ftdlowing  overtook  it.  The  standinj;  sec- 
tion was  protected  by  a  home  signal  in  the  rear  set  ai 
danger  and  a  distant  signal  set  at  caution.  The  stanrling 
train,  moreover,  was  [x-rfectly  visible  (o  the  engineer  of 
the  approa.hing  train,  the  track  being  straight  for  a 
long  distani  •■  snd  it  being  broad  daylight.     Nevertheless, 


the  engineer  of  the  second  section  ran  past  the  danger 
signal  and  struck  the  rear  of  the  standing  train  at  a 
speed  variou.sly  estimated  at  12  to  20  miles  per  hour. 
The  rear  car  of  the  standing  train  was  a  wooden  Pull- 
man parlor  car  in  front  of  which  were  steel  coaches.  The 
locomotive  telescoped  the  parlor  car  for  nearly  two-thirds 
its  length,  killing  six  persons  and  seriously  injuring  about 
twenty  others. 

It  is,  of  course,  to  be  expected  that  an  engine  runner 
who  has  caused  a  fatal  accident  under  such  circumstances 
will  make  the  best  defense  he  can  for  himself  on  the  wit- 
ness stand.  The  story  of  the  engine  runner,  Dougherty, 
is  briefly  as  follows:  Both  he  and  the  fireman  identified 
the  distant  signal  at  caution  when  they  were  a  train 
length  back  of  it  and  he  then  closed  the  throttle  and  let 
the  train  drift  toward  the  home  signal.  We  quote  fur- 
ther from  his  testimony  as  reported  in  the  New  York 
Times  as  follows: 

It  was  straight  track  ahead.  I  could  see  the~bfher  train 
apparently  right  under  the  home-signal  tower.  I  gave  her 
the  air  and  saw  she  was  not  taking  it.  After  going  maybe  a 
car  length  I  gave  her  the  air  stronger.  The  air  didn't  take 
hold.  When  I  was  200  ft.  away  from  the  home  signal  I  gave 
her  the  emergency.  That  put  on  the  full  force.  I  saw  there 
was  going  to  be  a  collision  because  she  would  not  stop.  1 
grabbed    the    sand-valve    string    and    the    whistle. 

After  one  long  blast.  I  let  go  of  the  sand  valve  and  held 
to  the  whistle  still,  waving  my  other  arm  out  of  the  cab  win- 
dow to  two  trainmen  I  could  see  in  the  rear  of  the  first  sec- 
tion. I  was  praying  they'd  move  out.  I  was  trying  to  warn 
them.  The  two  men  saw  a  coHision  was  coming  and  stepped 
aside   from   the   track. 

That  was  all  I  could  do.  My  train  broke  In  two.  I  tried 
to  reverse  the  engine,  but  my  back  wouldn't  stand  for  it.  I 
got    the   lever    three    notches    up.    but    I    failed    then. 

According  to  Dougherty's  previous  testimony,  on  the 
previous  Tuesday,  at  South  Norwalk,  he  had  applied  the 
emergency  air  brake  on  account  of  a  child  coming  onto 
the  track  ahead  and  in.stead  of  stopping  the  train  in  two 
or  three  car  lengths  at  the  speed  it  was  running,  it  ran 
to  the  lower  end  of  the  station  platform  before  stopping. 
He  also  ran  past  the  station  at  Bridgeport  and  had  to 
back  up  two  or  three  car  lengths  after  the  train  stopjied. 
After  that  he  used  greater  caution  and  applied  the  air 
earlier  than  usual.  He  also  wrote  in  the  work  book  at 
Stamford  "brakes  no  good ;  won't  hold." 

Later  testimony  by  other  engineers  who  had  run  the 
same  train  with  the  same  locomotive  on  previous  days  was 
that  its  brakes  had  operated  all  right.  Tests  of  the  brake 
equi])ment  are  to  be  made  as  part  of  the  official  invest'ga- 
tion. 

Tile  best  comment  of  all  on  Dougherty's  claim  that 
the  air  brakes  would  not  hold  is  the  fact  that  his  train 
broke  in  two  after  the  emergency  application  of  the  brake 
was  made  before  the  collision  occurred  at  Stamford.  This 
is  ])roof  which  cannot  be  gainsaid  that  there  was  no 
stoppage  in  the  train  pipes  and  that  the  air  brakes  on 
the  cars  at  least  were  in  good  working  order.  It  is  also, 
however,  circumstantial  evidence  that  the  air  brakes  on 
the  locomotive  itself  may  not  have  had  adequate  holding 
power.  If,  as  Dougherty  testified,  there  had  been  pre- 
vious trouble  with  failure  of  the  brakes  to  hold  suf- 
ficiently, the  cause  is  probably  to  bo  .sought  in  improper 
adjustment  or  maintenance  of  the  air  brakes  on  the  loco- 
motive driving  wheels. 

It  will  be  of  interest  to  inquire  al.-;o  whether  the  loco- 
motive had  brakes  on  the  leading  truck  and  what  was  the 
condition  of  the  brake  on  the  tender.  As  those  of  our 
readers  familiar  with  railway  matters  will  recall,  the  ap- 
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jjlicatioii  of  l)rnki's  to  locomotive  truck  wheels  was  first 
introduecd  some  twenty  years  or  more  ago  as  the  result 
of  a  serious  eollisioii  where  otlicial  investigation  showed 
that  additiomil  braking  ]H)wer  on  the  locomotive  might 
have  prevented  a  iiad  disaster. 

It  should  be  clearly  understood,  of  c'ourse,  that  these 
circumstances  in  nowise  lessen  the  primary  responsibility 
of  Dougherty  for  the  collision.  He  had  been  making 
station  stops  with  the  same  train  throughout  the  length 
of  the  run  and  he  had  a  long  distance  in  which  to  bring 
his  train  to  a  stop  before  reaching  the  home  signal  and 
striking  the  train  standing  beyond.  If  his  train  did  not 
check  its  speed  properly,  as  he  testifies,  when  the  service 
application  of  the  brakes  was  made,  he  should  then  and 
there  have  api>lied  the  emergency  instead  of  waiting  until 
he  was  close  upon  the  home  signal.  That  his  train  would 
have  stopped  had  he  done  this,  far  back  of  where  the  col- 
lision occurred,  is  proved  beyond  question  by  the  fact 
that  the  brakes  went  on  with  such  force  as  to  break  the 
train  in  two. 

Nevertheless  the  lesson  of  the  disaster  that  great  care 
should  be  exercised  in  keeping  in  good  order  the  air 
brakes  on  locomotives,  especially  those  iu  fast  passen- 
ger service,  and  in  seeing  to  it  that  every  wheel  on  the 
locomotive  has  its  full  braking  power  exerted  is  one  that 
deserves  emphasis.  It  is  well  known  that  locomotive 
brake  equipment  requires  more  attention  to  keep  it  in 
order  than  the  brakes  on  car  equipment.  But  such  at- 
tention is  too  important  to  safe  operation  to  be  in  any 
way  neglected. 


A  feature  of  Dougherty's  testimony  which  has  made 
a  great  impression  upon  the  general  public  is  his  state- 
ment that  he  attempted  to  reverse  the  engine  previous  to 
the  collision  hut  had  not  suilicient  strength  to  do  so  be- 
cau.sc  of  having  strained  his  back  in  handling  the  reverse 
lever  a  week  previous.  It  would  be  well  if  this  public 
testimony  should  lead  to  the  general  use  of  a  power  re- 
verse gear  on  modern  locomotives.  Such  gear  is  already 
considerably  used  on  some  especially  heavy  types  of  en- 
gines and  its  use  ought  to  be  univer.sal,  as  has  heretofore 
been  pointed  out  in  these  columns.  In  fact  the  failure 
to  ai>])ly  jjower  to  the  reversing  gear  of  heavy  locomotivos 
is  an  example  of  the  lethargy  that  has  prevailed  far  too 
largely  in  steam-locomotive  design  and  construction  in 
this  country  and  which  has  made  our  American  locomo- 
tive-engineering i)ractice  lag  very  far  behind  that  of  the 
luore  progressive  European  locomotive  designers  and 
builders. 

It  should  be  said,  however,  that  use  of  the  reverse  lever 
to  stop  a  train  is  only  justifiable  as  a  la.st  resort.  If  the 
air  brakes  on  Dougherty's  locomotive  in  the  Stamford 
wreck  were  not  holding  properly  after  the  emergency 
brake  went  on,  throwing  over  the  reverse  lever  and  open- 
ing the  throttle  might  have  helped  to  check  the  speed. 
If  the  locomotive  driver  brakes  were  holding,  however, 
reversing  the  engine  would  only  have  made  matters 
worse.  In  general,  the  instructions  to  engine  runners 
properly  equipped  with  driver  Ijrakes  should  be  to  rely 
on  the  brakes  for  stopping  the  train  and  not  to  use  the 
reverse  lever. 
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Licensing  Surveyors  in  Canada 

Sir — In  view  of  the  discussions  which  have  taken  place 
recently  in  your  columns  concerning  the  bill  before  the 
New  York  Legislature  proposing  to  license  engineers, 
it  may  be  of  interest  to  some  of  your  readers  to  know 
something  of  the  status  of  engineers  in  Canada. 

A  sharp  line  is  drawn  here  between  the  Land  Surveyor 
and  all  who  practice  other  branches  of  engineering.  All 
over  the  Dominion,  those  who  wish  to  survey  land  in 
any  manner  which  will  affect  the  title  to  the  lands  sur- 
veyed, must  hold  a  commission  as  Land  Surveyor.  If 
the  survey  is  of  Dominion  lands,  he  must  be  a  Dominion 
Land  Surveyor.  If  the  survey  is  intended  to  be  of  rec- 
ord in  a  Laud  Titles  Otfice  under  provincial  jurisdiction, 
he  must  hold  a  commission  as  Provincial  Land  Surveyor 
for  the  province  in  question. 

In  Manitoba,  Saskatchewan  and  Alberta,  the  Torrens 
title  is  universal  and  to  a  lesser  extent  in  the  eastern 
provinces.  Since  in  this  system  the  government  guaran- 
tees the  title  to  be  good,  it  is  reasonable  to  expect  the 
government  to  regulate  the  manner  of  survey  and  inquire 
into  the  character  of  the  surveyor. 

To  acquire  a  commission  as  Dominion  Land  Surveyor, 
any  person  may  take  a  preliminary  examination  cover- 
ing Euclid,  Algebra,  Plane  and  Spherical  Trigonometrv, 
Mensuration,    Spelling    and    Orthography.       Graduates 


from  recognized  colleges  or  universities  in  engineering 
branches  may  take  a  limited  examination.  These  ex- 
aminations are  fair  tests,  though  severe  to  one  not  fresh 
from  college. 

The  ordinary  applicant  must  then  serve  three  years* 
apprenticeship,  and  the  graduate  one  year's  apprentice- 
ship, concluded  by  a  final  examination  in  the  same  siib- 
jccts  and  in  addition  Astronomy,  the  Land  Titles  Act 
and  Manual  of  Survey. 

Surveyors  holding  a  Dominion  Land  Surveyor's  com- 
mission may  obtain  a  provincial  commission,  at  least  in 
the  three  provinces  mentioned,  by  writing  an  additional 
examination  on  the  Land  Titles  Act  of  the  province. 

In  addition  to  these  precautions,  the  provincial  gov- 
ernments maintain  surveyors  and  staffs  who  check  all 
plans  of  subdivisions,  and  who  require  all  plans  sub- 
mitted to  conform  to  the  law  and  practice;  and  a  pub- 
lie  works'  surveyor  who  passes  on  the  feasibility  of 
streets. 

Men  who  wish  to  practice  other  branches  of  the  engi- 
neering profession  are  in  no  way  restricted,  although  (at 
least  in  Alberta  and  Saskatchewan)  plans  of  water-works 
and  sewerage  are  referred  to  the  provincial  sanitary  en- 
gineer; irrigation,  water-power  and  water-supply  plans 
must  be  referred  to  the  Commissioner  of  Irrigation 
(Dominion).  In  most  cities,  also,  a  city  building  inspec- 
tor passes  upon  building  plans.     In  this  province   (Al- 
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berta)  no  one  may  practice  as  an  architect  but  a  mem- 
ber of  the  Alberta"  Architects'  Association. 

This  provision  is  by  no  means  rigidly  adhered  to,  the 
limitation  seeming  to  prohibit  a  man  calling  himself 
Architect  without  this  qualification.  In  many  cases  plans 
are  dia\ni  by  builders  and  others  who  style  themselves 
building  inspectors.  It  is  interesting  to  note  that  the 
only  serioiis  building  failure  in  recent  years  during  a 
very  active  period  of  building  in  Calgary,  was  a  build- 
ing in  course  of  erection  for  which  no  architect  had  made 
plans,  the  plans  having  been  prepared  cheaply  by  a  car- 
penter who  could  use  a  ruling  pen. 

F.  K.  Beach. 

222a  8th  Ave.,  W.,  Calgary,  Alberta,  Can. 

[At  least  two  of  the  Canadian  provinces  have  laws 
regulating  the  practice  of  civil  engineering.  They  are 
Manitoba  and  Quebec.  Under  these  laws  no  one  is  en- 
titled to  call  himself  a  civil  engineer,  or  to  practice  civil 
engineering  unless  he  is  a  member  of  the  Canadian  So- 
ciety of  Civil  Engineers.  The  Manitoba  law  went  into 
elfect  in  1896  and  the  Quebec  law  in  1899.— Ed.] 

Cost  of  Horse-Drawn  Vehicles   versus 
Electric  Vehicles 

Sir— In  Engineehing  News  of  May  29,  1913,  p.  1149, 
you  state  in  an  article  covering  the  spring  meeting  of 
the  American  Society  of  Mechanical  Engineers  that,  in 
the  paper  read  on  "Cost  of  Upkeep  of  Horse-Drawn  Ve- 
hicles vs.  Electric  Vehicles,"  "the  figures  given  by  the 
author  charge  only  2%  interest  on  the  investment  in 
electric  trucks  and  10%  depreciation,  while  the  friendless 
horse  was  charged  6%  interest  and  20%  depreciation." 

I  am  inclosing  herewith  a  copy  of  the  paper  and  beg 
to  invite  your  attention  to  p.  580,  table  No.  1,  in  which  is 
given  the  experience  of  the  Naval  Gun  Factory  at  Wash- 
ington. In  this  table  interest  on  investment  is  figured 
at  2%. 

On  p.  581,  table  No.  2,  is  given  the  experience  of  a 
commercial  house  in  Washington,  and  this  firm  charged 
6%  on  their  horse-drawn  equipment  for  interest,  20% 
depreciation  for  the  horse  and  15%  depreciation  for  the 
vehicle  and  harness.  The  same  company,  however, 
charged  6%  for  their  electric  vehicles. 

On  p.  585,  table  No.  8,  is-  given  the  cost  per  year  of 
the  horse-drawn  vehicle  at  the  Government  Printing  Of- 
fice, and  if  you  will  examine  this  table,  you  will  find  that 
the  interest  on  the  investment  is  given  as  2%,,  deprecia- 
tion of  the  wagon  10%,  depreciation  of  the  horse  2U% 
and  of  the  harness  15%. 

On  p.  589,  table  No.  12,  giving  the  cost  of  o])erating 
an  electric  truck,  you  will  find  interest  on  investment  at 
2%  and  depreciation  at  10%. 

The  object  of  the  above  figures  is  to  show  that  where  I 
made  comparisons  for  electric-driven  trucks  over  horse- 
drawn  trucks,  I  charged  the  same  interest  o>i  invest- 
ment in  the  figures  given  by  commercial  establishments — 
namely,  6%,  and  in  the  figures  given  for  Government 
Departments  T  charged  2%  interest  on  investment 
against  both  the  horse-drawn  and  the  electric-driven,  'i'liis 
was  done  because  the  Government  l.orrows  money  at  2% 
whereas  commercial  houses  b'ivc  to  pay  from  5  to  G%. 

The  s  ,:fcmeiit  given  in  the  Ev(iivi;i:iii\o  News,  as 
mentioiii'ij   nbuvc,   is  llien-fon!  incorrect,  and   the  iiiitlnir 


of  this  statement  evidently  confused  the  figures  given 
for  commercial  houses  against  the  figures  given  for  Gov- 
ernment Departments. 

Referring  to  the  depreciation  charges,  I  think  it  is  a 
well  known  fact  that  a  horse  is  not  much  good  for  heavy 
trucking  service  after  five  years  of  use,  and  the  horse- 
drawn  wagon  is  not  much  good  after  ten  years  of  use, 
so  that  the  20%  depreciation  on  the  horse,  10%  on  the 
wagon  and  15%  on  the  harness  represent  average  figures. 
The  depreciation  on  electrics  is,  of  course,  not  yet  well 
understood,  but  there  are  plenty  of  electric  vehicles  in 
use  at  the  present  time  which  were  purchased  10  years 
ago,  or  more,  so  that  the  10%  depreciation  for  this  class 
of  vehicle  is  on  the  safe  side. 

W.  R.  Metz, 

Superintendent  of  Buildings,  Gov.   Printing  Office. 

Washington,  D.  C,  June  9,  1913. 

[Our  correspondent  seems  to  have  missed  the  main 
point  of  our  criticism.  If  the  relative  economy  of  two  dif- 
ferent machines  is  to  be  compared  the  comparison  should 
be  made  on  the  same  basis  for  both.  The  fact  that  the 
firm  using  one  machine  may  have  better  credit  than  the 
firm  using  the  other,  so  that  it  could  borrow  money  at 
a  lower  rate  of  interest  has  nothing  to  do  with  the  case. 
Incidentally  we  very  much  doubt  that  the  U.  S.  Gov- 
ernment can  at  the  present  time  borrow  money  at  2%  in- 
terest or  anything  like  it. — En.] 


A  Concrete  Slab  under  a  Railway- 
Track  on  a  Side-Hill  Embank- 
ment 

Sir — Some  of  your  readers  may  be  interested  to  learn 
the  result  of  the  work  done  at  Oil  City,  Penn.,  in  plac- 
ing reiiiforced-concrete  slabs  under  a  street  railroad  track, 
located  on  the  edge  of  a  steep  slope.  This  construction 
was  described  in  the  Engineering  News,  issue  of  Feb. 
6,  1913,  p.  242.  It  was  then  said  that  a  year  or  more 
might  elapse  before  anything  would  happen  which  would 
demonstrate  the  success  or  failure  of  the  method,  which 
was  largely  an  experiment.  The  demon.stration  came 
sooner  than  was  expected. 

Before  the  concrete  was  two  months  old,  an  unusual 
rainfall,  almost  continuous  for  about  a  week,  loosened 
the  soil  on  the  slope  so  that  there  was  a  considerable 
slide,  and  the  structural  strength  of  the  slabs,  girders 
and  columns  was  brought  into  play,  probably  for  the  first 
time.  It  may  be  recalled  from  the  former  article  that 
(lie  concrete  was  laid  directly  on  the  ground,  which  being 
then  firm  and  hard,  not  only  supported  the  concrete  dur- 
ing constructive  work  l)ut  also  while  it  was  hardening. 
The  unusually  low  initial  cost  of  the  work  was  possible 
on  account  of  this  constructive  feature. 

If  the  concrete  had  not  been  put  in  just  when  it  was, 
the  slide  would  have  been  far  more  extensive,  the  trolley 
road  would  have  been  put  out  of  business  for  perhajis 
two  months,  ami  the  cost  of  restoring  the  roadbed  and 
putting  in  a  permanent  construction  would  have  been  far 
greater  than  the  actual  cost  of  the  work  as  done  last 
fall.  The  preliminary  estimate  for  the  cost  of  a  stone 
(or  concrete)  retaining  wall,  with  the  costly  system  of 
sheet  l)iling  which  would  have  been  necessary,  was  be- 
iH-ccii  .$1000  and  $5000.     The  preliminary  estimate  for 
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the   coiK-roto-siali    coiistnu'tion    \v;is    $il-")i).     'I'lic    Mctual 
cost  was  about  $!)80. 

The  complete  success  of  tlic  method  anil  its  idmpai'ii- 
tively  iiLsignilicant  cost  have  induced  tlie  mana^einenl  lo 
put  in  siniilar  eonstruetion  in  two  other  places  where  in- 
cipient failure  of  the  slo])e  has  already  i)e(run. 

Wai.tki!    Louing   Wkisb, 
Harrison  Bldj,'.,  Philadelphia,  Peun. 
,luuc   I.  I!il3. 


The  Fulfillment  of  a  Prophecy 

Sir — In  Engineering  News  of  Dec.  \'-K  ^■>\^i,  j).  1156, 
you  published  a  communication  from  nie  relative  to  the 
possible  instability  of  a  concrete  bridge  then  neariug 
completion  in  an  Indiana  city.  The  bridge  consisted  of 
two  arch  spans  of  87  and  107  ft.  each,  supported  upon 
old  stone  abutments  and  pier  of  a  former  wooden  bridge. 

It  seemed  an  extremely  doubtful  matter  as  to  whether 
or  not  the  structure  could  remain  standing  when  cen- 
ters were  struck  and  earth  fill  ailded.     It  is  onlv  fair  to 


EuiNS  OF  A  Concrete  Bridge  Wrecked  by  Flood, 
Brookville,  Ind. 

(Details  of  design  appeared  in  "Engineering:  News."  Dec. 
19.    1912.    p.    1156.) 

state  that  it  did  remain  standing  and  with  no  apparent 
evidence  of  weakness,  although  a  theoretical  analysis 
showed  the  design  to  be  e.xtremely  dangerous.  But  it 
was  never  subjected  to  any  severe  loading  test. 

On  Mar.  25,  1913,  however,  the  Easter  flood  accom- 
plished its  destruction.  Whether  or  not  the  piers  or 
abutments  were  undermined  cannot  be  definitely  deter- 
mined. A  view  of  the  colla]>sed  l)ridge  is  shown  herewith. 
It  is  located  in  Brookville,  Indiana. 

Daniel  B.  Liten. 

Indianapolis,  May  31.  liHS. 


Use  of  Wood  Poles  in  the  United  States  in  1911.  by  steam 
and  electric  railroads,  electric-light  and  power  companies, 
telegraph  and  telephone  companies,  are  presented  for  the 
coming  bulletin  of  the  U.  S.  Census  Bureau.  The  total  pur- 
chase amounted  to  3.41S.OOO.  of  which  70.5%  were  purchased 
by  the  telephone  and  telegraph  companies,  23%  by  elec- 
tric railroads  and  electric-light  and  power  companies,  and 
6.7%  b)  steam  roads.  The  total  number  shows  a  decrease 
of  452,700,  compared  with  1910,  and  320,700  compared  with 
1909,  but  it  exceeds  the  totals  for  190S  and  1907  by  168,900  and 
134.800.  respectively.  The  decrease  was  confined  to  telegraph 
and  telephone  companies  and  steam  railroads.  Over  90%  -were 
of  cedar,  chestnut,  oak,  pine  and  cypress,  standing  in  that 
order   of   rel"itive   importance. 


Annual  Convention  of  the  American 
Railway  Master  Mechanics 
Association 

The  Hith  annual  convention  was  held  at  .\tlaiitic  City, 
N.  J.,  June  11  t(j  i.'i,  with  the  usual  large  and  enthusias- 
tic attendance.  The  meetings  were  held  in  tiie  assembly 
room  on  Young's  I'ier,  and  the  e.xiiibits  (occupying  more 
space  than  ever)  were  arranged  ujfon  this  pier,  except 
that  some  cars  and  other  large  exhibits  were  placed  upon 
a  railway  siding.  The  program  was  arranged  upon  a 
definite  schedule,  allowing  a  .specified  time  to  each  sub- 
ject. But  the  proceedings  ran  behind  the  schedule  from 
the  very  start.  However,  on  the  third  day,  the  meeting 
made  good  time,  and  cleared  off  the  entire  program  with- 
out undue  haste,  and  would  have  fini.shed  on  time  but 
for  the  delay  incident  to  balloting  for  officers. 

There  was  only  one  .session  each  day  (9:30  to  1:30), 
but  in  future  it  may  be  necessary  to  have  at  least  one 
afternoon  or  evening  session  to  enable  the  various  matters 
to  be  given  proper  consideration.  With  a  three-day  con- 
vention it  should  be  an  ea.sy  matter  to  arrange  four  or 
five  sessions,  and  still  have  plenty  of  time  for  the  ex- 
hibits and  the  .social  features  of  the  convention. 

The  meeting  on  June  11  was  opened  with  prayer  by 
Rev.  N.  W.  Caldwell.  The  annual  address  was  then  read 
by  the  President,  D.  F.  Crawford  (Pennsylvania  Lines). 
The  report  of  the  Secretary,  Jos.  W.  Taylor,  showed  a 
membership  of  1074,  and  that  of  the  Treasurer,  Angus 
Sinclair,  showed  a  bank  balance  of  $1369.  The  secretary 
reported  also  that  the  endowment  fund  for  four  scholar- 
ships at  the  Stevens  Institute  of  Technology  is  insuf- 
ficient, and  that  a  committee  has  been  appointed  to  con- 
sider means  for  maintaining  the  scholarships.  It  has 
been  the  custom  to  elect  members  of  long  standing  to  the 
position  of  honorary  member,  but  it  is  felt  that  this 
rather  detracts  from  the  real  pur])o.'!e  of  this  grade  of 
membership.  The  Executive  Committee  therefore  pro- 
poses a  change  in  the  constitution,  creating  the  additional 
grade  of  life  member.  To  this  may  be  elected  members 
of  10  years  standing  who,  through  age  or  other  cause, 
may  cease  to  be  engaged  in  railway  service. 

President'.s  Addres,s 

The  address  by  Mr.  Crawford  was  far  from  being  of  a 
formal  or  i^erfunctory  character,  but  touched  briefly  and 
interestingly  upon  a  number  of  points  of  particular  inter- 
est to  the  railways  at  this  time.  In  the  first  place  there 
is  much  proposed  legislation  which  will  affect  the  rail- 
ways and  which  relates  to  such  diverse  matters  as  wages, 
train  crews,  headlights,  freight  rates,  safety  appliances^ 
and  regulations  in  regard  to  operation.  As  the  various 
laws  are  proposed  by  the  Federal  and  different  State 
governments  there  is  likely  to  re.sult  a  rather  chaotic  con- 
dition of  railway  regulation,  unless  something  can  be 
done  to  promote  some  degree  of  uniformity. 

Smoke  prevention  is  another  important  matter,  and  the 
successful  handling  of  this  may  do  much  to  check  the 
growing  demand  for  electrification  of  terminal  lines.  In 
view  of  the  increasing  immigration  and  the  capacity  of 
many  of  the  foreigners  for  becoming  good  workmen  in 
railway  service,  he  suggested  the  desirability  of  railway 
officers  studying  foreign  languages  so  that  they  can 
handle  these  men  without  the  aid  of  interpreters.     Three 
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particular  subjects  were  suggested  by  Mr.  Crawford  as 
desirable  for  investigation  by  the  Association,  with  a  view 
of  effecting  uniformity :  (1)  Train  resistance;  (2)  ton- 
nage rating;  (3)  statistics  of  operating  costs.  As  to  the 
first,  he  showed  that  in  1900  Engixeering  News  pub- 
lished a  chart  of  21  diverse  formulas,  since  which  time 
the  number  has  increased  materially,  with  the  result  of 
confusing  the  situation  still  more.  A  resolution  was 
passed  later  recommending  that  the  association  take  up 
the  investigation  of  train  resistance  and  train  tonnage. 
He  pointed  out  also  that  this  year  there  is  no  report  on 
the  long  proposed  consolidation  of  the  Master  Mechanics 
and  Master  Car  Builders  associations,  and  it  is  apparent 
after  several  j'ears'  consideration  that  the  majority  of 
the  members  are  opposed  to  this  suggestion.  Neverthe- 
less, a  closer  working  arrangement  is  desirable,  which 
may  be  brought  about  by  holding  the  conventions  of  the 
two  associations  during  one  week,  and  with  a  joint  ses- 
sion on  one  day.  It  is  desirable  also  that  the  Master 
Mechanics  Association  should  keep  in  closer  touch  with 
the  work  of  the  Air  Brake,  the  Railway  Fuel  and  the 
Testing  Materials  associations.  He  expressed  the  opinion 
also  that  the  Master  Mechanics  Association  should  give 
more  attention  to  the  larger  problems  affecting  railway 
equipment  and  operation. 

Mechaxical  Stoker.s 

The  report  of  the  Committee  on  Mechanical  Stokers 
showed  very  clearly  that  the  practical  and  economic  ad- 
vantages of  such  a  device  have  become  generally  recog- 
nized, and  that  the  stoker  has  reached  the  commercial 
stage  of  development.  In  fact  the  report  dealt  entirely 
with  this  side  of  the  question,  and  did  not  discuss  mat- 
ters of  design  or  construction,  except  to  state  that  the 
stokers  are  of  two  classes:  The  "scattering"  (which  in 
a  measure  imitates  the  action  of  hand  firing)  and  the 
"underfeed."  Several  makes  of  stokers  were  mentioned, 
most  of  which  have  gone  out  of  use,  but  two  are  in  use 
in  large  and  increasing  numbers:  (1)  The  Crawford 
"underfeed"  stoker,  of  which  159  are  in  service  and  140 
ordered,  or  299  in  all ;  (2)  the  Street  "scattering"  stoker, 
with  189  in  service  and  173  ordered,  or  362  in  all.  The 
Crawford  Stokers  are  all  (except  two)  on  the  Pennsyl- 
vania System,  while  the  Street  stoker  is  in  use  on  a  num- 
ber of  roads. 

As  to  efficiency,  the  average  mileage  per  stoker  failure 
has  been  11,679  miles  on  the  Norfolk  &  Western  R.R. 
and  4474  miles  on  the  Chesapeake  &  Ohio  R.R.  There 
is  stiil  some  uncertainty  as  to  a  saving  in  fuel,  but  a 
saving  of  5%  is  considered  logical  from  the  fact  that 
there  is  a  better  fire,  the  door  is  kept  closed,  and  the  com- 
bustion is  more  complete.  There  is  another  possibility 
of  economy  in  the  fact  that  coals  of  lower  heat  value 
(and  lower  price)  can  be  used  to  advantage  with  mechan- 
ical stokers.  In  starting,  steam  can  be  raised  quickly  and 
probably  with  advantage  as  compared  with  hand  firing, 
while  at  terminals  the  fire  can  l)e  cleaned  or  knocked  out 
in  much  less  time  than  on  a  hand-fired  engine.  Tt  is 
general  experienr'e  that  stoker-fired  engines  nan  haul 
heavier  train  loads  than  those  fired  by  hand,  and  as  the 
former  ran  fire  a  larger  amount  of  fuel  and  still  retain 
uniformity  in  the  firing,  a  higher  boiler  ^lower  is  reason- 
ably sure.  It  must  be  borne  in  mind,  however,  that  intel- 
ligent care  is  required  to  insure  efficient  ojieration  of  the 


stoker  and  that  the  device  must  constitute  an  item  for 
locomotive  repairs. 

The  discussion  related  mainly  to  the  efficiency  of  the 
mechanical  stoker  as  proved  by  actual  service  experience, 
and  to  the  advantages  which  it  offers  in  regard  to  in- 
creased efficiency  and  economy  of  railway  operation  due 
to  the  ability  to  increase  train  loads.  Mr.  Crawford 
stated  that  it  was  the  desire  to  increase  this  load  that 
led  the  Pennsylvania  Lines  to  take  up  the  matter.  The 
use  of  the  stoker  will  also  permit  the  use  of  engines  with 
larger  cylinders  and  greater  power  than  those  now  in  ser- 
vice. A  number  of  engines  now  being  built  for  the  Penn- 
sylvania Lines  have  cylinders  of  2  in.  greater  diameter 
than  similar  hand-fired  engines,  while  some  existing  en- 
gines to  which  stokers  have  been  applied  are  having  the 
cylinders  bored  out  to  increase  the  diameter  as  much  as 
the  thickness  of  the  metal  will  permit.  Thus  locomo- 
tives can  be  built  of  greater  power  than  could  be  operated 
with  hand  firing.  Mr.  Gaines  (Cen.  R.R.  of  Georgia) 
stated  that  only  a  few  years  ago  the  train  tonnage  on  his 
road  was  controlled  by  the  ability  of  the  firemen  to  de- 
liver coal,  but  with  the  introduction  of  the  superheater 
the  fuel  economy  has  been  increased  to  such  an  extent 
that  the  firemen  can  handle  even  larger  engines  than 
before.  He  thought  there  was  no  doubt  of  the  increased 
use  of  stokers  on  large  engines. 

Mr.  Street  (American  Stoker  Co.)  stated  that  for  a 
comparison  of  fuel  economy  it  is  absolutely  necessary  to 
show  the  coal  per  mile  per  hour.  He  believes  that  the 
firemen  have  come  to  recognize  the  mechanical  stoker  as 
the  "fireman's  friend."  Mr.  Cook  (Pennsylvania  Lines) 
has  found  that  at  fir=t  the  performance  of  stoker  engines 
is  good,  but  then  it  declines  for  a  while  as  the  men  lose 
interest  in  the  device ;  but  later  on,  as  they  get  more  fa- 
miliar with  its  use  and  its  advantages  the  performance 
improves  materially.  Mr.  Sinclair  pointed  out  that  the 
stoker  will  not  do  its  work  alone ;  it  needs  to  be  handled 
carefully  and  by  an  intelligent  fireman  if  the  best  results 
are  to  be  obtained.  An  engineer  representing  the  Rou- 
manian Government  Railways  said  that  efficiency  with 
hand  firing  on  large  locomotives  requires  good  coal  and 
good  firemen.  As  neither  of  these  are  available  in  his 
country  the  mechanical  stoker  is  being  introduced  and 
promises  to  give  very  satisfactory  results.  We  may  call 
attention  to  the  fact  that  while  Mr.  Crawford  referred  to 
the  use  of  larger  cylinders  on  mechanically  fired  loco- 
motives, Prof.  Benjamin  referred  to  a  similar  possibility 
on  superheater  engines. 

LOCOJIOTIVKS  WITH  M'PERIIEATEItS 

The  committee  on  this  subject  made  a  very  brief  report 
of  ])rogress,  although  when  continued  in  1912  it  expected 
to  make  a  full  report  on  the  comparative  economy  and 
maintenance  cost  of  locomotives  using  superheated  steam 
and  saturated  steam.  The  increase  (if  any)  in  mainte- 
nance cost  is  thought  to  be  negligible.  The  number 
of  superheater  locomotives  in  the  United  States  and 
Canada  is  now  8822,  an  increase  of  over  100%  since  the 
time  of  the  committee's  former  report.  The  engines  have 
been  uniformly  satisfactory.  Trouliles  with  packing  and 
valves,  due  to  the  high  temnerature  of  the  steam,  have 
not  developed  seriously,  and  have  been  overcome  by  the 
use  of  good  material  in  the  parts  concerned.  The  cylin- 
ders, cylinder  bushing,  valves  and  valve  bushings  must  be 
of  a  close-grained   iron   rather  harder   than   is   required 
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wlii'ii  using  saturati'd  ^tcani,  iuul  llio  iron  should  ho  low 
in  phosphorus  and  siliton. 

Tho  rennsylvania  U.K.  is  conducting  a  scries  of  tests 
of  two  pairs  of  engines  of  tho  1:4:2,  the  -1:6:2  and  the 
2:8:0  classes,  one  of  each  pair  using  saturated  steam  and 
the  other  having  a  Schmidt  su[)erhcater.  A  voluminous 
report  on  these  tests  of  the  1  : 1 :  2  engines  was  presented 
by  Mr.  Young  (Engineer  of  Tests,  P.  R.H.).  Tiiese 
sliowed  that  an  increase  of  132%  in  dynamometer  horse- 
power and  23  to  !(>%  in  economy  may  be  expected  by  tho 
use  of  superheating.  The  application  of  the  superheater 
to  a  passenger  engine  will  permit  an  increase  of  30%  in 
tonnage  rating  where  starting  heavy  trains  and  running 
at  low  speeds  do  not  constitute  factors  in  the  loading. 
Where  these  factors  have  to  be  considered,  there  need 
be  no  reduction  in  the  loading  of  the  superheater  engine 
as  compared  with  one  using  saturated  steam. 

In  close  relation  to  the  two  reports  voted  above  was  a 
paper  read  by  C  H.  Benjamin  (Purdue  University)  on 
"Tests  of  Superheater  Locomotives."  This  related  to 
a  continuation  of  tests  reported  u])on  in  1911,  using  the 
same  locomotive  but  now  equipjied  with  a  superheater. 
The  important  feature  of  these  tests  was  in  regard  to  the 
increase  in  power  due  to  the  superheater  when  the  engine 
is  burning  the  same  amount  of  coal  as  when  it  operated 
on  saturated  steam.  The  tests  indicated  the  following: 
(1)  the  increase  in  power  due  to  superheating  when 
burning  the  same  amount  of  coal  (110  to  130  lb.  per  sq. 
ft.  of  grate  per  hour)  varies  from  22.6  to  13.0%;  (2) 
for  any  steam  pressure,  the  percentage  of  increase  in 
power  decreases  as  the  coal  consumption  increases;  (3) 
for  any  coal  consumption,  the  increase  in  power  increases 
as  the  pressure  increases. 

Another  point  was  in  regard  to  cylinder  diameter. 
With  a  coal  consumption  of  120  lb.  per  sq.ft.  of  grate  per 
hour,  the  increase  in  power  with  superheated  steam  is 
about  20%.  But  if  the  cylinder  diameter  were  made  18% 
in.  instead  of  16  in.  (as  with  saturated  steam)  the  cutoff 
with  superheated  steam  could  be  at  a  more  efficient  point, 
and  the  increase  in  power  would  be  raised  to  about  25% 
(at  160  to  200  lb.  pressure). 

In  the  discussion,  Mr.  Young  (Pennsylvania  R.E.) 
pointed  out  that  very  similar  results  have  been  arrived  at 
in  the  Purdue  and  Pennsylvania  tests,  carried  out  inde- 
pendently. He  suggested  also  that  conclusions  as  to  in- 
crease in  cylinder  volume  should  be  based  on  tests  with 
a  higher  range  of  speeds  than  those  of  the  Purdue  engine. 
To  increase  the  volume  in  large  cylinders  of  maximum 
available  diameter,  the  stroke  may  be  lengthened  slightly, 
but  this  must  be  considered  very  carefully  in  relation  to 
possible  slipping  of  wheels  with  the  cylinders  of  increased 
stroke.  Prof.  Benjamin  suggested  that  somewhat  similar 
results  in  efficiency  may  be  attained  by  reducing  the  pres- 
sure slightly  instead  of  increasing  the  cylinder  volume. 

Firebox  Eepaies  and  Boiler  Washing 

The  report  of  the  Committee  on  Design,  Construction 
and  Inspection  of  Locomotive  Boilers  related  largely  to 
the  use  of  oxyacetylene  and  electric  welding  in  firebox 
repair  work.  It  is  becoming  general  practice  to  weld 
tubes  to  the  firebox  tube  sheet,  and  it  is  probable  that 
under  this  method  the  tubes  can  be  run  without  removal 
for  more  than  three  years,  which  is  the  limit  imposed  by 
the  new  government  regulations.  For  tube  welding,  the 
electric    process    is    considered    the   better    and   cheaper. 


Other  repairs  include  llit'  welding  of  cracks  m  plates  and 
mud-rings,  and  tiie  welding  of  patches  in  plates.  The 
committee  pointed  out  that  each  process  has  a  field  of  its 
own.  It  recommended  the  use  of  electric  welders  for 
roundliouse  repairs,  while  both  electric  and  oxyacetylene 
welders  can  be  used  at  the  shops,  as  the  latter  niay  be 
ke])t  busy  cutting  out  and  ai)])lying  new  plates. 

The  committee  recommended  the  washing  out  of  boil- 
ers with  hot  water,  and  discussed  the  boiler  water  con- 
ditions as  related  to  water  softening,  boiler  compounds 
and  blowoff  cocks.  As  to  fiexible  staybolts,  these  arc 
used  generally  in  certain  locations  only,  but  some  roads 
are  using  them  thnnighout  the  entire  firebox,  and  the 
committee  recommended  further  experiments  in  this  di- 
rection. It  suggested  also  that  there  should  be  .«ome 
slack  in  these  bolts,  as  if  all  arc  screwed  tight  there  will 
be  excessive  internal  stresses  in  the  firebox.  In  the  dis- 
cussion, Mr.  Pratt  (Chicago  &  Northwestern  Ry.)  stated 
that  if  flexible  staybolts  are  used  throughout,  there  mu.st 
be  .some  method  for  taking  up  slack  in  the  front  crown 
bolts,  and  this  is  provided  in  some  special  forms  of  flej.- 
ible  bolts. 

The  di.scussion  related  largely  to  the  use  of  welders  in 
repair  work,  indicating  that  this  is  a  very  general  and 
increasing  practice,  and  that  as  a  rule  the  results  are 
satisfactory.  It  was  generally  admitted  also  that  each 
of  the  two  types  mentioned  has  its  particular  field  of  ap- 
plication. Specially  satisfactory  results  have  attended 
the  welding  of  tubes  to  the  tube  plate  (firebox  plate 
only),  and  in  many  eases  tube  troubles  have  been  elim- 
inated in  this  way.  Mr.  Pratt  (C.  &  N.  W.  Ry.)  re- 
ferred to  the  government  regulation  noted  above,  and  tc' 
the  desirability  of  getting  longer  service  than  three  year' 
out  of  the  large  superheater  tubes  when  welded  into  ])lace- 
He  suggested  that  tho  purpose  of  the  law  is  to  insur; 
thorough  internal  ins])ection  of  the  boiler,  and  as  in- 
spectors admit  that  the  large  tubes  do  not  interfere  with 
this,  it  may  be  possible  to  arrange  to  continue  these  tubes 
in  service  for  more  than  three  years. 

The  old  question  of  the  pitting  of  tubes  came  up.  Mr. 
Gaines  thought  this  due  to  the  iise  of  steel  tubes.  He 
has  had  this  trouble,  but  eliminated  it  by  abandoning 
steel  tubes.  Mr.  Bentley,  however,  has  this  trouble  with 
both  steel  and  iron  tubes  on  the  Chicago  &  Northwestern 

Ry- 

Three-Cylixdeu  Locomotives 

This  paper  by  J.  Snowden  Bell  gave  a  review  of  Amer- 
ican and  foreign  three-cylinder  simple  and  compound 
locomotives,  but  related  especially  to  simple  engines,  in 
which  the  balancing  and  the  more  uniform  distribution  of 
the  power  are  characteristic  features.  The  three-cylinder 
simple  locomotive  dates  back  to  1846,  when  a  design  was 
patented  by  Robert  Stephenson  and  William  Howe,  but 
the  finst  locomotives  of  this  type  actually  built  were 
American  engines,  built  at  the  shops  of  the  Philadelphia, 
Wilmington  &  Baltimore  R.R.  in  1847.  In  1880.  and 
again  in  1892  and  1894,  some  three-cylinder  engines  for 
the  Erie  &  Wyoming  Valley  R.R.  were  built  to  the  de- 
signs of  John  B.  Smith.  In  1909,  a  three-cylinder  en- 
gine of  the  4:4:3  class  was  built  at  the  shops  of  the  Phil- 
adelphia &  Reading  R.R.,  to  the  designs  of  H.  D.  Taylor, 
then  Superintendent  of  Motive  Power.  Two  similar  en- 
gines and  a  4:6:0  engine  of  the  same  type  were  built  in 
1911  and  1912.    No  details  of  performance  of  these  mod- 
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ern  engines  were  given  in  the  paper,  as  the  railway  does 
not  wish  to  make  this  information  public  until  there  has 
been  greater  experience  with  the  engines. 

It  may  be  noted  that  several  railways  in  England  and 
on  the  Continent  are  using  three-cylinder  simple  engines 
(while  some  also  have  four-cylinder  simple  engines).  Mr. 
Bell  pointed  out  that  the  most  important  advantage  is  the 
sub.stantially  uniform  turning  moment.  This  gives  more 
rapid  acceleration  in  starting,  increased  steadiness  in  run- 
ning, and  reduced  destructive  action  on  rails  and  bridges, 
together  with  greater  tractive  power  and  utilization  of  a 
lower  factor  of  adhesion  than  a  two-cylinder  engine. 
While  this  involves  the  use  of  a  crank  axle,  there  is  now 
little  objection  to  such  an  axle,  and  in  any  case  an  axle 
with  a  single  crank  should  be  less  objectionable  tlian  the 
doul)le-erank  axles  used  on  four-cylinder  locomotives. 

Smoke  Prevention 

The  prevention  of  smoke  from  locomotives  in  and  near 
cities  is  becoming  a  more  insistent  problem  for  the  rail- 
ways, both  in  regard  to  the  smoke  itself  as  a  nuisance 
and  in  regard  to  the  present  or  prospective  relation  of  this 
nuisance  to  the  question  of  electrification.  The  report, 
however,  did  not  discuss  the  problem,  but  referred  to  two 
methods  of  abating  or  reducing  the  smoke  nuisance.  The 
first  of  these  is  the  washing  of  smoke  at  roundhouses, 
and  it  was  stated  that  several  railways  are  experimenting 
with  a  device  for  this  purpose.  Presumably  this  is  the 
device  used  at  the  Chicago  roundhouse  of  the  Lake  Shore 
&  Micliigan  Southern  Ky.,  which  was  described  and  il- 
lustrated recently  in  Exgixeekixg  News. 

The  second  method  is  the  use  of  steam  jets  in  the  fire- 
box. This  has  been  the  subject  of  extended  tests 
made  at  the  Altooua  testing-plant  of  the  Pennsylvania 
R.H.  for  a  committee  of  the  General  Managers  Associa- 
tion of  Chicago,  working  in  conjunction  with  the  smoke- 
abatement  committee  of  the  Chicago  Association  of  Com- 
merce. 

The  results  of  the  tests  indicate  two  things:  (1)  if 
4  to  6  lb.  of  air  per  lb.  of  coal  fired  is  delivered  over  the 
fire  by  steam-jet  tubes  the  emission  of  smoke  will  be  re- 
duced to  a  very  small  amount;  (2)  wiiile  the  brick  arch 
is  a  benefit,  particularly  while  the  engine  is  running,  the 
eteam-jet  combustion  tube  is  of  value  either  with  or  with- 
out the  brick  arch.  Tlie  injection  of  steam  and  air  in 
combination  is  more  effective  than  steaju  or  air  alone. 
This  method  is  believed  to  result  in  actual  economy  in 
fuel  consumption,  especially  in  the  conditions  under 
which  switching  engines  are  operated.  The  jet  tuljes 
should  be  at  least  2  in.  diameter,  placed  in  the  back  or 
side  [dates  of  the  firebox  and  with  a  V'lf'"-  steam  nozzle 
in  each  tube.  A  brief  review  of  the  history  of  this  de- 
vice shows  that  it  was  api)lied  as  early  as  1838.  Tt  has 
been  used  at  various  times  and  has  formed  the  basis  of 
some  patented  devices  for  improving  combustion. 

In  the  discussion,  Mr.  Sinclair  referred  to  the  early  use 
of  steam  jets  in  Great  Britain,  and  to  the  extremely 
wasteful  methods  of  firing  employed  on  and  permitted 
by  American  railways  for  many  years.  In  fact,  one  of  the 
troubles  at  the  present  time  is  that  the  railway  officers 
do  not  enforce  the  rules  against  firing  with  excessive 
smoke.  Ah  to  the  steam  jet,  it  is  one  of  the  most  efficient 
and  economical  of  smoke-reduction  or  comfilete-combus- 
lion  appliances,  and  is  the  basis  of  numerous  patent(Ml 
devices.     But  to  be  successful  it  must  lie  kept  in  projicr 


condition  and  handled  by  a  careful  fireman.  One  mem- 
ber stated  that  several  railways  at  Chicago  have  equipped 
a  number  of  locomotives  with  steam  jets,  following  the 
lines  suggested  by  the  above  report  on  the  Pennsylvania 
E.E.  tests,  and  have  had  excellent  results. 

Locomotive  Headlights 

This  subject  gave  rise  to  the  most  animated  and  pro- 
tracted discussion  of  the  entire  convention.  The  very 
brief  report  of  the  Committee  on  Minimum  Requirements 
for  Headlights,  stated  that  the  functions  of  a  headlight 
are  as  follows:  (1)  to  warn  employees  and  the  public 
of  the  approach  of  a  train;  (2)  to  designate  the  head 
of  a  train;  (3)  to  permit  the  enginemen  to  observe  way- 
side objects,  such  as  whistle  posts,  etc.  These  require- 
ments can  be  met  by  an  oil  headlight,  or  a  light  of  the 
same  power  as  the  present  oil  lamp.  The  committee  pro- 
posed a  series  of  tests  so  that  a  conclusive  report  may  be 
made  next  year.  As  to  high-power  headlights,  the  com- 
mittee stated  that  tests  confirm  the  conclusion  that  they 
are  a  decided  source  of  danger  on  roads  with  multiple 
tracks  and  automatic  signals. 

Mr.  MacBain  (Lake  Shore  &  Michigan  Southern  Ry.) 
urged  very  strongly  that  the  convention  should  take  ac- 
tion and  state  what  is  the  minimum  requirement,  as  such 
action  could  be  presented  to  legislative  bodies  now  con- 
sidering the  heacllight  question.  Other  speakers  thought 
it  might  safely  be  left  for  a  year,  so  as  not  to  take  hasty 
action,  but  suggested  that  the  committee  should  hasten 
its  work  and  report  by  next  January.  Mr.  MacBain  re- 
ferred to  the  Ohio  law  which  provides  that  the  light 
must  enable  objects  to  be  seen  at  a  distance  of  -4.50  ft. 
He  stated  that  a  16-in.  reflector  9  in.  deep  with  a  25  cp. 
oil  lamp  will  enable  objects  to  be  seen  at  350  ft.  Legis- 
lators are  apt  to  claim  that  the  light  should  enable  the 
engineman  to  see  a  man  on  the  track  at  such  a  distance; 
as  to  stop  the  train  before  reaching  him,  but  Mr.  Sin- 
clair pointed  out  that  this  is  requiring  the  railway  to 
protect  people  who  are  violating  the  law.  One  member 
took  the  position  that  as  high-power  lights  are  unsafe,  the 
association  should  determine  the  maximum  power  of  light 
which  it  is  safe  to  put  on  a  locomotive. 

Mr.  Fowler  (Midland  Ry.  of  England)  rather  derided 
the  American  headlight,  but  this  merely  indicated  his 
unfamiliarity  with  conditions  in  this  country.  A  resolu- 
tion calling  for  immediate  action  was  lost,  but  it  was 
decided  that  while  the  committee  should  proceed  with  its 
proposed  tests  it  should  arrange  to  have  its  report  dis- 
tributed by  January,  or  six  months  in  advance  of  the 
next  meeting. 

Maintenanck  of  Electric  Railway  Equipment 

This  ])aper  by  C.  H.  Quereau  (New  York  Central 
R.R.)  was  of  a  rather  unusual  but  specially  interesting 
character  in  that  it  sought  to  remove  some  of  the  mys- 
tery which,  to  the  steam  motive-power  man  (and  many 
another  man)  seems  to  surround  electricity  and  electri- 
cal work.  He  explained  simply  and  briefly  the  meaning 
of  certain  fundamental  electrical  terms.  He  showed  also 
(hat  from  75  to  90%  of  the  problems  of  maintenance  of 
electrical  equipment  can  be  worked  out  successfully  by 
a  good  mechanic  who  has  very  limited  electrical  knowl- 
edge but  has  had  experience  in  the  motive-power  depart- 
ment of  steam  roads.  He  cited  several  cases  of  this  kind. 
Of  course,  some  knowledge  of  electricity  is  essential,  but 
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this  is  of  ail  olenieiiiiiry  cliaraptor  aiui  iiraclical  rather 
than  thoiiretii'al.  Willi  thoso  conditions  understood,  inon 
in  the  nicHlianical  depai'tincnt  will  have  k\ss  fear  of  losinj; 
their  positions  as  a  result  of  tlie  increase  in  electric 
traction  on  steam  roads. 

An  eleetric  loeomotivo  is  more  com]>licated  than  the 
steam  locomotive,  in  number  of  adjustable  or  working 
parts,  but  the  parts  are  lighter  and  more  easily  handled 
and  owing  to  the  ease  of  replacing  parts  the  engine  never 
needs  to  go  to  the  shop  for  a  general  overhauling.  It 
may  readily  be  seen  that  there  is  no  particular  mystery 
or  danger  in  the  electric  locomotive  when  the  records 
for  1913  (after  five  years'  service)  show  a  cost  of  less 
than  4c.  per  mile  and  an  average  of  48,271  miles  per 
train  detention  due  to  electrical  apjiaratus,  and  a  record 
of  240,423  miles  without  such  a  detention.  We  shall 
print  an  abstract  of  this  paper  later,  as  of  interest  to  both 
the  old  and  the  young  engineer  who  is  not  familiar  with 
electrical  work,  and  is  apt  to  regard  it  with  some  dis- 
trust. 

In  the  discussion,  Mr.  Keiscr  stated  that  on  the  New 
York  electrified  division  of  the  Pennsylvania  11. R.  the 
mainteuanee  of  locomotives  and  multiple-unit  cars  is 
under  a  "steam"  foreman  of  20  j'ears'  experience  in 
roundhouse  and  shop  practice.  Further,  the  enginemen  on 
these  locomotives  become  sufficiently  familiar  with  the 
equuipment  in  six  months'  experience  to  be  able  to  make 
light  repairs  on  the  road.  Mr.  Bickford  (N"ew  York 
Central)  said  that  enginemen  find  little  trouble  in  learn- 
ing how  to  run  electric  locomotives.  But  as  each  type  of 
locomotive  has  its  peculiar  features  and  certain  weak 
points,  it  is  desirable  that  the  men  should  be  particularly 
familiar  with  the  type  of  apparatus  or  the  engines  they 
are  running,  so  as  to  avoid  trouble  in  the  handling  of 
high-speed  traffic.  Mr.  Wildin  explained  that  the  New 
York,  New  Haven  &  Hartford  R.R.  has  two  electric 
branches  which  form  parts  of  steam-operated  divisions 
and  are  under  the  care  of  the  regular  master  mechanics. 
The  electrified  dirisiou  at  New  York  has  been  until  re- 
cently in  charge  of  an  electrical  official,  but  now  it  is 
under  an  assistant  mechanical  superintendent  trained  on 
steam  lines,  while  all  the  repair  work  which  corresponds 
to  roundhouse  work  is  under  a  master  mechanic  of  steam 


experience. 


MiSCKLLAXEOrs 


Cast-Steei,  Frajiks — The  Committee  on  Cast-Steel 
Locomotive  Frames  submitted  a  revised  form  of  the  pres- 
ent specifications,  which  was  adopted  as  "recommended 
practice,"  without  discussion.  While  steel  with  0.25  to 
0.28%  carbon  is  still  used,  experience  indicates  that  steel 
of  0.37  to  0.40%  carbon  is  better,  and  the  new  specifi- 
cations require  that  high-carbon  steel  frames  shall  have 
not  less  than  0.37%  carbon  and  a  reduction  in  area  of 
not  less  than  25%.  The  tensile  strength  of  the  material 
is  specified  as  70,000  lb.,  while  the  old  specifications 
called  for  not  less  than  55,000  lb.  and  in  many  existing 
specifications  the  range  is  from  60,000  to  80,000  lb. 
Although  vanadium  steel  is  extensively  used  for  frames, 
the  committee  did  not  consider  it  advisable  to  submit 
standard  specifications  for  this  class  of  steel. 

Maix  and  Side  "Rods — The  Committee  on  Main  and 
Side  Rods  presented  its  specifications  as  previously  sub- 
mitted in  1911,  and  these  were  adopted  as  recommended 


practice.  Mr.  flaines  (Cen.  IMJ.  of  ffa.)  referred  to  the 
general  impression  that  in  American  practice  the  rods 
are  very  much  heavier  than  in  English  practice,  even 
for  engines  of  ap[)roximately  similar  power,  Init  he 
thought  that  in  engines  of  comparable  dimensions  there  is 
not  now  very  much  diU'erence.  Mr.  Fowler  (Midland 
l?y.,  England)  considered  tiiat  American  rods  arc  much 
the  heavier,  even  for  approximately  similar  engines,  but 
he  stated  that  in  English  practice  the  rods  are  givcii  a 
special  heat  treatment  to  improve  the  quality  of  the  steel. 

TiHES  AND  Wheels — The  Committee  on  Steel  Tires 
re-submitted  its  specifications  as  presented  last  year,  and 
these  will  now  go  to  letter  ballot.  There  was  no  discus- 
sion, but  a  recommendation  to  make  this  a  standing  com- 
mittee was  referred  to  the  executive  committee.  The 
The  Committee  on  Engine  and  Tender  Wheels  submit- 
ted specifications  and  gages  for  steel  wheels,  and  recom- 
mended the  adojition  of  the  M.  C.  B.  specifications  for 
cast-iron  wheels  as  adopted  in  1912.  It  has  done  nothing 
to  prepare  designs  for  cast-iron  wheels  for  tenders  of 
70  tons  capacity,  .is  no  action  has  been  taken  as  yet  upon 
the  question  of  increased  thickness  of  flange  and  its  re- 
lation to  frog  and  guard-rail  clearance.  The  committee's 
recommendations  will  be  submitted  to  letter  ballot. 

BoiLEU  Tubes — The  Committee  on  Specifications  for 
Materials  submitted  specifications  for  steel  boiler  tubes, 
agreeing  closely  with  those  of  the  American  Society  for 
Testing  Materials.  The  carbon  content,  however,  is  given 
as  0.08  to  0.18%,  (instead  of  being  "not  over  O.lS^o") 
and  large  superheater  and  arch  tubes  are  included  as  well 
as  21/^-in.  boiler  tubes.  The  hydraulic  pressure  test  is 
specified  as  1000  lb.  for  the  latter,  and  800  lb.  for  tubes 


of  5  in.  diameter  and  over, 
to  letter  ballot. 

Special  Grades  of  Steei 


These  specifications  will  go 

— The  Committee  on  Alloy 
Steels  and  Heat-Treated  Steel  presented  an  interesting 
report  showing  the  varied  and  increasing  use  of  such 
special  grades  of  steel.  We  shall  give  an  abstract  of  this 
later.  The  discussion  showed,  however,  that  there  has 
been  .«ome  considerable  trouble  due  to  defective  metal. 
Mr.  Young,  Engineer  of  Tests  of  the  Pennsylvania  R.R., 
stated  that  close  inspection  and  test  is  essential  to  se- 
curing good  material.  Otherwise,  the  heat-treated  .steel 
may  be  inferior  to  the  carbon  steel.  Further,  the  heat 
treatment  will  make  poor  steel  worse,  but  will  improve 
good  steel. 

Standakds — The  Committee  on  Revision  of  Standards 
suggested  a  number  of  minor  changes,  but  showed  that 
a  comparatively  few  members  take  enough  interest  to 
consider  the  standards  or  even  to  vote  upon  them  when 
submitted  to  letter  ballot.  The  committee  suggested  that 
a  larger  vote  be  required  for  the  adoi^tion  of  standards, 
and  a  resolution  was  passed  that  no  standard  would  be 
adopted  until  it  has  been  listed  as  a  "recommended 
practice"  for  at  least  a  year.  Tha  only  other  discussion 
was  on  the  committee's  suggestion  t'.at  the  present  spec- 
ifications for  wrought-iron  axle^:  should  be  eliminated, 
since  such  axles  are  undesirable.  The  committee's  recom- 
mendations will  be  submitted  to  letter  ballot. 

Officers 

The  election  of  officers  resulted  is  follows:  President, 
D.  R.  MacBam,  Suptrintendent  of  Motive  Power,  Lake 
Shore  &  Michigan  Southern  Ey.,  Cleveland,  Ohio;  Vice- 
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Presidents,  F.  F.  Gaines  (Central  K.R.  of  Georgia),  E. 
W.  Pratt  (Chicago  &  Northwestern  Ey.),  and  Wm. 
Sr-hlafge  (Erie  R.R.)  ;  Treasurer,  Angus  Sinclair.  New 
York.     The  Secretary  is  Joseph  W.  Taylor,  of  Chicago. 

The  Tunnel  Accident  at  Fifty-sixth  St. 
and  Lexington  Ave.    New  York 
City 

The  eave-in  of  three  to  four  hundred  tons  of  rock, 
which  took  place  in  the  subway  excavation  at  Fifty-sixth 
St.  and  Lexington  Ave.,  at  6:  10  p.m.  on  June  14,  was 
caused  by  seams  in  the  solid  rock.  Two  of  these  seams 
running  diagonally  on  each  side  and  above  the  roof  of 
the  express  tunnel,  met  at  about  11  ft.  above  this  roof, 
extending  longitudinally  on  both  sides  about  30  ft.,  and 
forming  what  is  commonly  known  as  a  bell.  The  seams 
parted,  either  as  the  result  of  a  blast  or  from  the  dead 
weight  of  the  rock,  and  the  cohesion  between  them  was 
insufficient  to  bear  the  mass  which  slid  and  fell  into  the 
excavation  for  the  express  tunnel.  Ten  workmen  were 
killed  and  three  injured. 

The  rock  which  fell  formed  the  roof  of  what  was  des- 
tined to  be  the  express  tunnel,  being  situated  beneath 
the  tracks  for  the  local  tunnel.  From  the  cave-in,  the 
excavation  extended  about  70  ft.  north  and  140  ft.  south. 

The  shoring  was  of  the  heaviest  timber  used  for  such 
a  purpose,  all  being  of  12xl2-in.  yellow  pine.  Longitu- 
dinal beams,  or  wallplatcs,  rested  on  either  a  rock  shelf 
or  upon  posts.  From  these  wallpiates,  arch  beams  were 
placed  every  4  ft.,  thus  allowing  only  3  ft.  of  rock  between 
the  beams. 

The  mass  broke  into  large  pieces,  the  maximum  being 
about  15  ft.  square  and  8  ft.  thick.  In  falling  it  carried 
away  about  8  cross  timbers.  The  wallpiates  remained  in 
position. 

At  the  informal  hearing  before  I'uijlic  Service  Commis- 
sioners McCall  and  George  V.  S.  Williams,  on  June 
16,  at  3  p.m.,  Mr.  Alfred  Craven,  Chief  Engineer 
of  the  Commission,  Mr.  Robert  Eidgway,  Engineer  of 
Subway  Construction,  Public  Service  Commission  and 
Mr.  Bayly  ITipkij.s,  Chief  Engineer  of  tiie  Bradley  Con- 
tracting Co.,  which  is  doing  the  work  of  subway  excava- 
tion, all  stated  that  the  shoring  was  of  sufficient  strength 
to  carry  any  normal  load;  and  that  no  timber  would  have 
sufficed  under  such  excessive  load  conditions.  The  dan- 
ger could  not  be  foreseen  for  the  rock  formation,  Man- 
hattan sdiist,  was  good.  The  rock  within  the  confines  of 
the  seam.s  was  of  too  great  bulk  to  give  forth  any  fal.se 
vibrations  from  the  usual  method  of  sounding.  The  ac- 
cident is,  apparently,  one  of  the  dangers  always  present 
in  tunneling  work  which  it  is  impossible  wholly  to  guard 
against. 


Plnnd  Proleotlon  MenmuroB  arc  now  bclnK  consldrTpd  by 
■oviTiil  iif  thi-  larKc  dlliH  which  HUlTiTfid  from  thi-  unpre- 
Cfdi-nted  flon.lH  a  fiw  wi-.Uh  hko.  The  city  of  CoIumbiiB.  Ohio, 
ha»  appointed  J<ihn  \V.  Alvord,  of  C^hlcuKO,  an  conBUltlnB  tn- 
KlneiT  to  propari-  plan«  and  report  on  flood  protection.  The 
city  of  Dayton.  Ohio,  haB  appointed  a  board  of  conBiilIlriK  en- 
Klneem  to  consider  the  Miami  Valley  drainage  and  the  flood 
protection  of  thi-  city.  This  board  Ib  eompoBed  at  .John  W. 
Alvord.  of  rhIciiKO.  I)anl<-I  W,  Mead,  of  MadlHon,  WIb.,  and 
8.  M.  \V'oo<lwar<l.  I'rofiBBor  of  IlydraullcB  at  The  Unlveralty 
of  Iowa.  Thi-  board  will  coiislder  alternative  planB  for  the 
Miami  Valli-y  Work  which  have  been  prepared  by  Mr.  Mor- 
Kan,  of  Dayton. 


Steam  Jets  for  Smokeless  Combustion 
on  Locomotives* 

These  tests  were  made  to  determine  the  merits  and  proper 
application  of  steam-jet  combustion  tubes  in  a  locomotive  fire- 
box for  abating  smoke,  both  with  and  without  a  brick  arch, 
the  special  purpose  being-  the  development  of  a  specification 
applicable   to   locomotives   operating   in   Chicago. 

In  brief,  the  results  show  that  if  from  4  to  6  lb.  of  air 
per  pound  of  coal  fired  is  delivered  over  the  fire  by  steam- 
jet  tubes,  the  emission  of  smoke  will  be  reduced  to  a  very 
low  amount,  and  that  while  the  brick  arch  is  a  benefit  (par- 
ticularly while  the  locomotive  is  running),  the  steam-jet 
combustion  tube  is  of  value  either  with  or  without  a  brick 
arch. 

The  locomotive  was  equipped  with  a  brick  arch  consist- 
ing of  six  rows  of  bricks  supported  on  two  3-in.  tubes,  with 
a    5-in.   gap  between  the   flue  sheet  and  the   front   of   the  arch. 

There  were  eight  steam-jet  combustion  tubes  along  each 
side  of  the  firebox,  six  above  the  fire  door  on  the  back 
head,  and  (our  below  the  fire  door.  The  tubes  consisted  of 
pieces  of  2-in.  boiler  tube,  approximately  6  in.  long,  in- 
serted in  place  of  stay-bolts.  Each  tube  was  provided  with  a 
i^j-in.  steam  nozzle  connected  to  a  i/4-in.  steam  line.  Separate 
valves    controlled    the    steam    admission    to    each    set    of    tubes. 

CONCLUSIONS 

SMOKE — The  steam-Jet  combustion  tube  has  a  decided 
value  in  reducing  smoke  under  the  widely  varied  conditions 
of  these  tests.  The  air  injected  by  the  tube  was  found  to  be 
the  greatest  factor  in  reducing  smoke,  although  a  small 
amount   of  steam  seems  essential   in   smoke   reduction. 

When  using  steam  jets,  injecting  air  into  the  firebox,  it 
was  apparent  that  a  greater  reduction  in  smoke  was  ac- 
complished by  their  use  with  improper  firing  as  compared 
with    careful    firing. 

The  firebox  temperature  was  found  to  be  higher  when  the 
arch  was  in  service  as  compared  with  the  plain  firebox,  al- 
though the  data  do  not  consistently  show  that  a  reduction 
in    smoke    follows    increased    firebox    temperature. 

The  brick  arch  showed  a  considerable  reduction  of  smoke 
when  running,  due  presumably  to  higher  firebox  tempera- 
tures, and  better  mixing  of  the  gases  of  combustion.  In  the 
standing  tests,  the  brick  arch  showed  little,  if  any,  benefit  in 
the  way  of  smoke  reduction  when  the  proper  mixture  of  air 
and  steam  is  supplied. 

The  steain-jet  tubes  seem  to  give  the  best  results  in  pre- 
venting smoke  when  located  so  that  the  injected  air  and 
steam  meet  the  fiame  as  high  as  possible  above  the  fuel 
bed.  If  the  arch  is  used,  the  best  results  seem  to  be  ob- 
tained when  the  air  passes  underneath  the  arch  as  high 
as    possible    above    the    fuel    bed. 

The  arch  gives  better  results  in  smoke  prevention  if  it 
fits  tight  against  the  flue  sheet.  A  tight  arch,  however,  has 
the  practical  disadvantage  of  collecting  deposits  of  sparks 
and   eventually   closing   the   lower   flues. t 

An  efficient  design  of  smoke-box  blower  is  an  important 
factor  in  smoke  abatement.  Air  openings  in  the  fire  door 
are  of  slight  assistance,  as  they  are  capable  of  supplying 
only  about  10%  of  the  air  necessary  above  the  fire  and  a 
very  small  percentage  of  the  total  air  for  complete  com- 
bustion. 

The  best  results  were  obtained  when  from  4  to  G  lb.  of 
air  per  pound  of  coal  fired  was  injected  by  the  steam  tubes 
from  the  back  head  above  the  fire  door.  The  total  amount 
of  air,  including  that  which  was  introduced  above  the  fire, 
should  be  not  less  than  13  lb.  per  pound  of  coal  for  good 
smoke    prevention. 

The  tests  indicate  that  the  best  results  can  be  obtained 
wh(-n  the  least  amount  uf  steam  is  injected  with  the  greatest 
amount  of  air. 

ECONOMY — The  use  of  the  steam-jet  tubes  results  In 
considerable  economy,  and  in  the  efficiency  tests  an  increase 
In    evaporation    was    obtained. 

SPARKS — The  steam-jet  tubes  apparently  reduce  the 
weight  of  sparks  discharged  from  the  stack,  but  the  data 
were   not  of  a  character  to  flrmly  establl.sh   this   point. 


•From  a  report  of  tests  made  by  the  Pennsylvania  R.R. 
at  Altoona  for  a  commltti-e  of  the  Railway  (Jeneral  Man- 
agers Aasociation  of  Chicago,  which  is  working  In  con- 
junction with  the  smoke  abatement  committee  of  the  Chi- 
cago ABBoclatlon  of  Commerce.  This  report  was  submitted 
at  the  annual  convention  of  the  Railway  Master  Mechanics 
Association   by   the  Committee  on  Smoke  Prevention. 

tAs  to  this,  one  speaker  in  the  discussion,  stated  that  he 
puts  a  apark  hopper  between  the  brick  arch  and  thi-  tube 
plate.  In  this  way  he  gets  the  advantage  "f  a  tight  arch 
and  avolilH  trouble  from  the  accumulation  of  sparks  and  dirt 
aualnat    the    tubes. — Ed. 
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BLOWER  VALVE— There  is  a  necessity  for  a  qulok-act- 
Ingr,  easily  operated  valve  capable  of  Rlvlnff  reasonable  grad- 
uations   in    pressure. 

STEAM  NOZZLES — It  was  found  that  the  steam  nozzles 
were  being  worn  by  the  steam  and  this  accounts  for  the 
Inability  of  the  steam  lines  to  supply  as  great  a  pressure  to 
the  Jets  as  desired  in  some  of  the  later  tests.  The  nozzles 
were  made  of  brass.  They  should  be  made  of  steel  and.  if 
necessary,    hardened. 

The  A-in.  steam  nozzle  seems  to  be  the  desirable  size  to 
use  in  a  2-in.  tube. 

There  is  noise  incident  to  the  use  of  the  steam-Jet  tubes 
in  the  most  efficient  arrangement.  If  the  tubes  are  located  In 
the  cab,  they  should  be  covered  with  a  cast-iron  box  pro- 
vided witli  a  cast-iron  air  intake  from  a  point  outside  the 
cab,    the    air    intake    being   provided    with    a    muffler. 


I     NOTES     FROM     THE     ENGI-     | 
I  NEERING     SCHOOLS  | 

l,...i 1 , ..I 

Michigan  College  of  Mines — A  series  of  e.xtension 
lectures  througli  the  larger  towns  of  the  lower  Michigan 
peninsula  has  been  undertaken.  The  lectures  will  be 
given  by  Prof.  E.  D.  Grant  and  the  subject  will  be  "Cop- 
per Mining  in  Michigan."  They  will  be  illustrated  by 
lantern  slides  and  by  specimens  of  copper-bearing  min- 
erals. 

Carnegie  Institute  of  Technology — A  pamphlet 
has  been  published  by  the  Institute,  entitled  "Suggestions 
Concerning  the  Choice  of  a  Course  in  Engineering." 
The  pamphlet  is  intended  to  give  the  students  in  the 
preparatory  classes  some  elementary  knowledge  of  what 
the  work  of  an  engineer  is  and  what  classes  of  work  engi- 
neers taking  up  different  specialties  will  be  called  upon 
to  perform.  Following  the  introductory  pages,  devoted 
to  an  explanation  as  to  what  in  general  the  work  of  the 
engineer  consists  of,  a  separate  section  is  devoted  to  each 
of  the  special  courses,  such  as  chemical  engineering,  civil 
engineering,  commercial  engineering,  mechanical  engi- 
neering, etc. 


A  Broken  Axle  on  a  Big-  Four  freight  train,  near  Stockwell, 
Ind.,  on  June  1.  caused  the  demolition  of  twelve  cars.  Two 
tramps  were   killed  and  five  more  injured. 

A  Boiler  Explcslon  on  the  steam  barge  "E.  M.  Peck."  of 
Duluth,  on  June  11.  in  Racine  harbor,  caused  the  death  of 
four  men.  the  injury  of  two,  while  two  others  are  missing. 

An  I'nseaworthy  Ferryboat,  crossing  the  river  Tcheptsa. 
In  Russia,  toward  the  town  of  Glazov  sank  on  June  5.  Fifty 
persons  were   drowned. 

Five  Tons  of  Fireworks  Exploded  on  June  11.  in  a  flour 
mill  at  Deerfieid,  Mass.  The  damage,  due  to  the  wrecked 
buildings  in  the  vicinity,  is  estimated  at  $40,000,  according  to 
press   dispatches. 

The  Destruction,  bj-  Fire,  of  the  Groveland  Bridge,  which 
carries  the  only  trolley  line  from  Haverhill  to  Groveland  and 
West  Newbury.  Mass.,  on  June  3,  caused  the  cutting  off  of 
communication  between  the  latter  towns  and  Haverhill.  The 
fire  was  presumably  caused  by  the  electric  wires  on  the 
bridge,   which    was   an    old    structure. 

A  Broken  Truck  on  the  Tender  of  the  leading  engine  of 
a  freight  train  on  the  Clinchfield  Division  of  the  Norfolk  & 
Western  R.R.,  near  Cleveland,  Ohio,  on  June  8,  caused  the 
two  locomotives  which  were  drawing  the  train  to  plunge 
down  a  steep  embankment.  The  leading  engine  crashed  into 
a  house,  situated  at  the  foot.  Its  two  occupants  were  scalded 
to  death  by  the  escaping  steam  from  the  locomotive.  The 
engineer  and  the  fireman  of  this  locomotive  were  killed. 

A  BIb  Four  Engine  SIdeswiped  Two  Box  Cars  in  the  rail- 
road yards  near  Norwood,  Ind.,  on  June  6.  The  engineer  was 
killed  by  escaping  steam  from  broken  steam  pipes.  The  Gen- 
eral Manager  of  the  Big  Four  lines  stated  that  the  accident 
resulted  from  the  yard  switching  crew  backing  a  string  of 
box   cars   onto  a   siding  too   short   to   contain   all   the   cars. 

The    New    York    State    Hydro-Electric    System,    which    was 


pro|ir)H<(l  in  connection  with  a  plant  at  Vischer  »  Ferry  on 
the  Mohawk  Hlvcr,  near  Albany,  has  been  temporarily  killed 
off  by  fJovernor  Hulzer's  veto  of  a  bill  appropriating  $600,000 
for  commencInK  the  work.  The  veto  was  not  made  on  the 
grounds  that  a  state  hydro-eleetrlc  system  was  Inadvisable, 
but  that  the  bill  was  defective  and  the  project  to  develop 
power  at  this  point  was  open  to  criticism.  The  governor's 
memorandum  shows  that.  In  his  opinion,  a  better  situation 
would  be  at  Long  Sault.  on  the  St.  Lawrence  River,  where  t 
much  greater  amount  of  power  can  Ije  developed  and  where 
the  river  shows  greater  uniformity  of  flow  throughout  the 
year.  He  proposes  also,  to  appoint  a  commission  of  experts 
and  disinterested  citizens  to  Investigate  the  Vischer's  Ferry, 
Long  Sault,  Niagara.  Genesee,  and  other  possible  water-power 
developments  to  determine  what  course  is  best  for  the  state. 
He  expects  to  have  the  report  ready  for  the  consideration  of 
the   next   legislature. 

\  New  Water-supply  for  Winnipeg,  .Manitoba,  from  Shoal 
Lake,  the  western  iiart  of  the  l-ake  of  the  Woods.  Is  to  be  re- 
ported on  by  Rudolph  Hering  and  James  S.  Fuertes,  of  New 
York  City,  and  F.  P.  .Stearns,  of  Boston,  who  have  alread> 
spent  some  time  on  the  ground.  In  1897.  when  the  popula- 
tion of  Winnipeg  was  40.000.  Mr.  Hering  recommended  a  ground 
water-supply  for  the  city,  which  has  been  developed  to  a 
capacity  of  some  9.000,000  Imp.  gal.  per  day  and  is  now  being 
extended  to  20.000.000  Imp.  gal.  capacity.  This  water  has  the 
great  hardness  of  150  to  170  parts  per  million  of  temporary 
hardness  and  double  that  amount  of  permanent  hardness.  In 
1907.  the  city  appointed  a  board  of  consulting  engineers  to 
report  on  a  larger  and  softer  supply.  The  board,  which  con- 
sisted of  James  H.  Fuertes,  R.  S.  Lea.  J.  E.  Schwltzer  and 
Geo.  C.  Whipple,  recommended  a  filtered  supply  from  the 
Winnipeg  River,  but  no  action  to  that  end  has  ever  been 
taken.  The  population  of  Winnipeg  is  now  estimated  to  be 
some  200,000.   or  five  times  what   it   was  fifteen  years  ago. 

Increased  .Vetlvlty  In  Shipbuilding — Returns  received  by 
the  Bureau  of  Navigation  of  the  Department  of  Commerce 
indicate  that  the  current  fiscal  year  will  show  an  output  of 
American  shipyards  greater  than  for  any  of  the  past  four 
years,  and  equal  to  the  average  annual  output  for  any  series 
of  active  years  of  construction.  For  the  nine  months  ended 
Mar.  31  the  merchant  vessels  built  in  the  United  States  and 
officially  numbered  by  the  Department  comprised  1114  of 
260.265  gross  tons,  compared  with  1051  of  151.341  gross  tons 
for  the  corresponding  nine  months  a  year  ago.  As  the  sprln  ' 
and  early  summer  are  generally  the  season  of  greatest  pro- 
gress, the  output  tor  the  year  will  probably  reach  400.000 
tons.  Steel  steamers  built  aggregate  151.507  tons,  compared 
with  75,507  tons  for  the  corresponding  nine  months  a  year 
ago.  Shipbuilding  on  the  the  Great  Lakes  shows  little  change, 
but  the  total  output  on  the  Atlantic  seaboard  has  increased 
from  64,522  tons  to  161,061  tons.  Wood  sailing  vessels  show 
a  decrease  and  form  only  a  small  fraction — 11,971  tons — of  the 
total  for   the  United  States. 

The  New  Test-Weight  Car  Equipment  ordered  by  the  Bu- 
reau of  Standards.  Washington.  D.  C,  for  the  testing  of  railroad 
scales  differs  radically  in  principle  from  any  in  use.  Instead 
of  the  wheels,  brakes  and  other  movable  parts  of  the  car  con- 
stituting part  of  the  standard  weight,  as  is  the  usual  prac- 
tice, a  series  of  10,000-lb.  weights  and  a  truck  for  moving 
them  on  the  scales,  will  be  carried  in  a  specially  designed  car 
provided  with  a  power  crane,  etc.,  for  handling  the  weights. 
This  a'lows  the  weights  to  be  standardized  and  transported 
to  any  point  with  a  reasonable  assurance  that  they  will  re- 
main constant.  Under  the  present  method,  with  the  running 
gear  included  in  the  weight  of  the  test  car,  it  is  necessary  to 
verify   this   weight   at    frequent   intervals. 

The  complaints  of  shippers  against  the  railroads  to  the 
effect  that  the  latter  are  charging  excessive  weights  has  been 
called  to  the  attention  of  the  Bureau,  which  expects  to  begin, 
soon  after  July  1.  an  inspection  of  the  railroad  scales,  start- 
ing with  those  of  the  Eastern  lines.  This  is  a  new  departure 
as  the  railroads  have  always  operated  their  own  scales  en- 
tirely free   from    federal   inspection. 

Loek-Gate  .Veeldent  on  Welland  Canai — A  rather  unusual 
accident  happened  on  the  Welland  Canal  about  5  o'clock  Sun- 
day morning.  June  8.  when  all  four  gates  of  Lock  1.  at  Port 
Dalhousie.  were  carried  out  and  traflSc  through  the  canal  was 
interrupted    for   about   36    hours. 

The  steamer  "Lloyd  S.  Porter."  of  the  Interlake  Line,  up- 
bound,  had  just  finished  laying  up  two  barges  and  was  pro- 
ceeding to  tie  up  along  the  east  approach  wall  about  200  yd. 
below  the  lock,  to  await  the  preparation  of  the  lock  to  re- 
ceive her.  In  the  meantime,  the  steamer  "Neepawah."  also 
upbound.  was  about  midway  in  the  level  between  Locks  1  and 
2.  The  upper  gates  were  still  open  and  the  water  in  the  lock 
at  the  level  of  the  upper  reach.     The  engineer  of  the  "Porter" 
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misunderstanding  the  captain's  signal  to  reverse,  gave  her 
speed  ahead.  When  she  was  about  50  ft.  from  the  lower  gates, 
the  engines  were  finally  reversed,  too  late.  She  struck  the 
west  gate  a  blow  sufficient  to  unmiter  the  gates.  The  lift  at 
this  lock  is  14  ft.  and  the  rush  of  water  tore  the  two  lower 
gates  from  their  anchorages  and  they  became  firmly  wedged, 
one  above  the  other,  between  the  lock  walls.  The  sudden  rush 
of  water  from  the  reach  ab^ve  also  carried  out  the  upper 
gates  down  through  the  lock  and  over  the  two  lower  gates 
into  the  harbor  below.  The  captain  of  the  "Neepawah,"  which 
was  approaching  Lock  2,  became  aware  of  what  had  hap- 
pened, and,  giving  his  vessel  full  speed  ahead,  succeeded  m 
making  Lock  2  before  the  water  had  lowered  enough  to 
ground  his  boat  or  for  the  current  to  carry  her  back  toward 
Lock  1. 

The  reaches  between  Locks  1  and  2  of  both  the  old  and 
new  canals  are  connected,  and,  had  it  not  been  for  the  very 
large  pondage  thus  afforded,  the  "Neepawah"  would  have  been 
unable  to  get  safely  in  Lock  2  and  the  accident  would  have 
been   much   more   serious. 

The  pondage  above  Lock  1  is  so  great  that  it  took  fully 
12  hr.  for  the  water  above  Lock  1  to  get  down  to  Lake  On- 
tario level.  This  also  delayed  the  commencement  of  making 
repairs  and  the  resuming  of  traflic  after  the  repairs  had  been 
made. 

Four  spare  gates  were  put  in  and  navigation  resumed 
about  6  o'clock  Monday  evening,  June  9.  The  damage  is 
estimated  at  about  $6000.  The  "Porter"  received  very  small 
injury,  her  rudder  being  slightly  damaged. — From  informa- 
tion furnished  by  W.  H.  Sullivan,  Superintending  Engineer, 
Welland  Canal,   St.   Catharines,   Ont. 


Mr.  J.  T.  Morrison,  formerly  Traffic  Manager  of  the  Pull- 
man R.R.,  Chicago,   111.,  has  been  elected   Vice-President. 

Mr.  W.  A.  Royce,  a  graduate  of  the  Michigan  State  Col- 
lege of  Mines,  has  been  appointed  City  Engineer  of  Traverse 
City,  Mich. 

Mr.  W.  F.  Devine.  of  Brie,  Penn.,  has  been  appointed  Su- 
perintendent of  Motor  Cars,  Chicago.  Peoria  &  St.  Louis  R.R., 
Springfield,    111. 

Mr.  W.  S.  Hawkins,  of  Jefferson  City,  Mo.,  has  been  ap- 
pointed State  Highway  Engineer  of  Missouri,  at  a  salary  of 
?2000  per  annum. 

Mr.  W.  A.  Durham  has  resigned  as  Assistant  General  Man- 
ager of  the  Missouri,  Kansas  &  Texas  Ry.,  St.  Louis,  Mo.,  and 
the  office  has  been  abolished. 

Mr.  Willis  E.  Morse,  General  Manager  of  the  Denver, 
Northwestern  &  Pacific  Ry.,  has  been  elected  Vice-President 
and  General  Manager. 

Mr.  Theodore  O.  Sechrest  has  been  appointed  General  Me- 
chanical Inspector  of  the  Louisville  &  Nashville  R.R..  with 
headquarters    at   Louisville,    Ky. 

Mr.  Paul  Schultze,  M.  Am.  Soc.  C.  E.,  formerly  City  Engi- 
neer of  Troy,  N.  Y.,  has  been  appointed  Deputy  Commissioner 
of  Highways  of  New  York  State. 

Mr.  Dan  D.  Schrenck,  Treasurer  of  the  Toledo  &  Indiana 
R.R.,  Toledo,  Ohio,  has  been  elected  President,  succeeding 
his   father,   the   late   S.    C.   Schrenck. 

Mr.  F.  W.  Mellor,  formerly  of  Warren  &  Wetmore,  Archi- 
tects, New  York  City,  has  been  appointed  Architect  of  the 
New  York,  New  Haven  &  Hartford   R.R. 

Prof.  F.  A.  Laws,  M.  Am.  Inst.  E.  E.,  Associate  Professor 
of  Electrical  Engineering  at  the  Massachusetts  Institute  of 
Technology,    has   been    promoted    to   be   Professor. 

Mr.  L.  E.  Moore,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been  pro- 
moted from  Assistant  Professor  to  be  Associate  Professor  of 
civil  engineering  at  the  Massachusetts  Institute  of  Technol- 
ogy. 

Mr.  Frank  B.  Barclay,  former  Master  Mechanic  of  the  Illi- 
nois Central  R.R.,  at  McComb.  Miss.,  has  been  promoted  to 
be  Superintendent  of  Motive  Power  of  the  lines  south  of  the 
Ohio  River. 

Mr.  R.  S.  de  MItklewIcz,  formerly  connected  with  the  truck 
department  of  the  Peerless  Motor  Car  Co..  has  joined  the 
staff  of  the  truck  department  of  the  American  Locomotive 
Co.,   New    York    City. 

Mr.  Joseph  H.  Nash,  former  Superintendent  of  the  Burn- 
Bide  .Shops,  Illinois  Central  R.R..  Chicago,  111.,  has  been  pro- 
moted to  be  Superintendent  of  Motive  Power  of  the  lines 
north  of  the  Ohio  River. 


Mr.  George  B.  Preston,  M.  Am.  Soc.  M.  B.,  recently  ap- 
pointed Assistant  Professor  of  steam  engineering  at  Columbia 
University,  retains  his  connection  with  Westinghouse,  Church, 
Kerr    &    Co.,    until   July    1. 

Mr.  George  R.  Sinnickson,  Assoc.  M.  Am.  Soc.  C.  E.,  for- 
merly Division  Engineer  of  the  Pennsylvania  R.R.,  at  Wil- 
liamsport,  Penn.,  has  been  promoted  to  be  Superintendent 
of   the   Schuylkill    division. 

Mr.  A.  N.  Doud  has  resigned  his  position  with  the  Acme 
Equipment  &  Engineering  Co.,  of  Cleveland,  Ohio,  to  enter 
practice  for  himself  under  the  firm  name  of  the  A.  N.  Doud 
Engineering    Co.,    Cleveland. 

Mr.  J.  J.  Rhodes,  formerly  Division  Engineer  of  the  Penn- 
sylvania R.R.,  at  Altoona,  Penn.,  has  been  appointed  Super- 
intendent of  the  Central  division  of  the  Philadelphia,  Bal- 
timore   &    Washington    R.R. 

Mr.  G.  O.  Huckett,  former  Road  Foreman  of  engines  of  the 
Chicago,  Burlington  &  Quincy  R.R.,  at  Wymore,  Neb.,  has  bee.a 
promoted  to  be  Master  Mechanic  at  Sterling,  Ohio,  succeed- 
ing Mr.   H.   M.   Barr,   resigned. 

Dr.  D.  E.  Thomson,  President  of  the  Mexican  Northern 
Power  Co.,  and  a  prominent  financier  of  Toronto,  Ont.,  has 
been  elected  President  of  the  Porto  Rico  Ry.,  which  is  con- 
trolled   by   Canadian    capitalists. 

Mr.  C.  I.  Leiper,  formerly  Division  Engineer  of  the  Phil- 
adelphia, Baltimore  &  Washington  R.R.,  at  Jersey  City,  N.  J., 
has  been  promoted  to  be  Principal  Assistant  Engineer  with 
headquarters   at    Wilmington,    Del. 

Mr.  J.  W.  Howard,  formerly  Instructor,  has  been  promoted 
to  be  Assistant  Professor  of  topographical  engineering  at 
the  Massachusetts  Institute  of  Technology.  Mr.  Howard 
graduated    from    the    Institute    in    1903. 

Mr.  Samuel  Barnes,  recently  with  the  Cape  Girardeau- 
Jackson  Interurban  Ry.,  Cape  Girardeau,  Mo.,  has  been  ap- 
pointed Superintendent  of  the  Jersey  Central  Traction  Co., 
with   headquarters   at   Keyport,    N.    J. 

Mr.  Alexander  Robertson,  former  President  of  the  Western 
Maryland  Ry.,  has  been  appointed  Assistant  to  the  President  of 
the  Missouri  Pacific  Ry.  system,  with  headquarters  at  St. 
Louis,  Mo.,   succeeding  Mr.   Finlay  J.   Shepard. 

Mr.  H.  L.  Watson,  Jun.  Am.  So.  M.  B.,  formerly  Sales 
Engineer  of  the  Allis-Chalmers  Co.,  of  Milwaukee,  Wis.,  at 
Boston,  Mass.,  has  been  appointed  Sales  Manager  of  the 
De   Laval   Steam    Turbine    Co.,    Trenton,   N.    J. 

Mr.  G.  B.  Russell  has  been  promoted  from  Assistant  Pro- 
fessor to  be  Associate  Professor  of  civil  engineering  at  the 
Massachusetts  Institute  of  Technology.  Prof.  Russell  grad- 
uated  from   the   Institute   in   the   class   of  1900. 

Mr.  R.  J.  Knight,  formerly  Assistant  Roadmaster  of  the 
Colorado  &  Southern  Ry.,  at  Trinidad,  Colo.,  has  been  ap- 
pointed Roadmaster  of  the  Northern  Pacific  Ry.,  at  Staples, 
Minn.,    succeeding    Mr.    Philip    McGuire,    retired. 

Mr.  J.  M.  .Scott,  former  Supervisor  of  Transportation  of  the 
Ealtimore  &  Ohio  R.R.,  and  more  recently  Assistant  Superin- 
tendent at  Keyser,  W.  Va..  has  been  promoted  to  be  Super- 
intendent of  the  Monongah  division  at  Grafton,  W.  Va. 

Mr.  William  Lynch,  formerly  Trainmaster  of  the  Texas  & 
Pacific  Ry.,  at  Bunkie,  La.,  has  been  promoted  to  be  Super- 
intendent of  the  Rio  Grande  division,  at  Big  Spring,  Tex.,  suc- 
ceeding Mr.   A.  G.   Whittington,   resigned,   as   noted  elsewhere. 

Mr.  G.  S.  Strout,  Asoc.  M.  Am.  Soc.  C.  B.,  formerly  As- 
sistant Engineer  of  the  State  Railroad  Commission  of  Cali- 
fornia, has  been  appointed  Assistant  Engineer  for  John  S. 
Eastwood,  Consulting  Hydraulic  Engineer,  of  San  Francisco, 
Calif. 

Mr.  Newman  Erb,  of  New  York  City,  President  of  the  Ann 
Arbor  R.R..  the  Minneapolis  &  St.  Louis  R.R.,  the  Pere  Mar- 
quette R.R..  and  the  Tennessee,  Alabama  &  Georgia  R.R..  has 
been  elected  President  of  the  Denver,  Northwestern  &  Pa- 
cific Ry. 

Mr.  A.  G.  Whittington  has  resigned  as  Superintendent  of 
the  Rio  Grande  division  of  the  Texas  &  Pacific  Ry.,  at  Big 
Spring,  Tex.,  to  become  Superintendent  of  the  San  Antonio 
division  of  the  International  &  Great  Northern  Ry.,  at  San 
Antonio,   Tex. 

Prof.  George  F.  Swain,  President  of  the  .American  So- 
ciety of  Civil  Engineers,  and  Professor  of  Civil  Engineering 
at  Harvard  University,  has  been  ehosen  Chairman  of  the 
Boston  Rapid  Transit  Commission,  of  which  ho  has  been  a 
member   since    1894. 

Mr.  Alfred  E.  Roche,  Deputy  City  Engineer  of  Troy,  N.  Y.. 
has  been  promoted  to  be  City  Engineer,  succi cdlng  Mr.  Paul 
Schultze,  M.  Am.  Soc.  C.  E.,   resigned   as  noted   elsewhere.     Ho 
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Is  succeeded   as   nrputy   City    RiiKlnecr   by   jMr.   John    (;.    WuUh. 
at   present   Assistant   City    Kntflni-er. 

Mr.  George  C.  Koons,  formerly  Knglneer  of  the  Cumber- 
land Valley  R.R..  at  ChambersburK,  I'enn.,  has  been  ap- 
pointed Assistant  Enghuer  of  malntenance-of-way  of  the 
Pennsylvania  R.R.  in  charge  of  bridges  and  structures,  with 
headquarters    at    Philadelphia,    Penn. 

Mr.  John  Dudcr.  Assoc.  M.  Am.  Soc.  C.  E.,  Principal  As- 
sistant City  Engineer  of  Salt  Lake  City,  Utah,  has  resigned  to 
become  Chief  Engineer  for  the  A.  A.  Clark  Co.,  Contractors, 
of  Salt  Lake  City.  Mr.  Duder  has  served  in  the  city  engi- 
neering  department   for    many    years. 

Mr.  Earle  B.  Phelps,  Assoc.  Am.  Soc.  C.  E.,  Consulting 
Sanitary  Engineer,  of  New  York  City,  and  Assistant  Pro- 
fessor of  research  In  chemical  biology  at  tne  Massachusetts 
Institute  of  Technology,  has  been  promoted  to  be  Associate 
Professor  of   research   in   chemical   biology. 

Mr.  James  Mapes  Dodge,  Past-President  of  the  American 
Society  of  Mechanical  Engineers,  Chairman  of  the  Board  of 
Directors  of  the  Link-Beit  Co.,  Philadelphia,  Penn.,  was 
awarded  the  honorary  degree  of  Doctor  of  Engineering  by 
Stevens  Institute  of  Technology  at  the  recent  commencement. 

Mr.  Philip  Carroll,  Assistant  General  Superintendent  of 
the  Southern  district  of  the  Missouri  Pacific  Ry.  System,  has 
been  appointed  Superintendent  of  the  Missouri  division,  with 
headquarters  at  Poplar  Bluff.  Mo.,  succeeding  Mr.  J.  Cannon, 
■who  has  been  transferred  to  the  Eastern  division  at  Sedalia, 
Mo. 

Mr.  J.  H.  Kimball.  M.  Am.  Soc.  C.  E.,  Designing  Engineer 
for  the  Commissioners  of  Sewerage.  Louisville,  Ky.,  has  re- 
signed to  become  associated  with  Stonestreet  &  Ford.  Consult- 
ing Engineers,  of  Louisville,  Ky.  Mr.  Kimball  graduated  in 
sanitary  engineering  at  the  Massachusetts  Institute  of  Tech- 
nology  In   1894. 

Mr.  S.  G.  Porter,  M.  Am.  Soc.  C.  E.,  for  the  past  six  years 
Chief  Engineer  of  the  Arkansas  Valley  Sugar  Beet  &  Irri- 
gated Land  Co.,  Holly,  Colo.,  has  resigned  to  accept  the  po- 
sition of  Inspection  Engineer  on  the  staff  of  the  Commis- 
sioner of  Irrigation,  Department  of  the  Interior,  Canada,  with 
headquarters   at   Calgary,  Alta. 

Prof.  Henry  M.  Howe,  M.  Am.  Inst.  M.  E.,  Senior  Pro- 
fessor of  metallurgy  at  Columbia  University,  will  retire  from 
active  work  at  the  end  of  the  present  term,  June  30,  with 
the  title  of  Professor  Emeritus.  Prof.  Howe  graduated  from 
Harvard  University  in  1869  and  from  the  Massachusetts  In- 
stitute of  Technology  in  1871.  He  has  been  Professor  of 
Aietallurgy  at  Columbia  since  1897. 

Mr.  A.  B.  Clark,  formerly  Principal  Assistant  Engineer  of 
the  Philadelphia,  Baltimore  &  Washington  R.R.,  at  Wilming- 
ton, Del.,  has  been  promoted  to  be  Assistant  Engineer  of 
maintenance-of-way  of  the  Pennsylvania  R.R.  in  charge  of 
roadway  and  track,  with  headquarters  at  Philadelphia,  Penn. 
Mr.  Clark  graduated  from  Lafayette  College  in  1891  and  en- 
tered  the  service  of  the   Pennsylvania  R.R.  as  a  rodman. 

Mr.  James  C.  Harding,  M.  Am.  Soc.  C.  B.,  has  resigned  from 
the  firm  of  George  W.  Puller,  M.  Am.  Soc.  C.  E.,  Consulting 
Hydraulic  Engineer  and  Sanitary  Expert.  New  York  City,  to 
open  an  office  of  his  own  at  170  Broadway.  New  York  City,  for 
practice  in  hydraulic  and  sanitary  engineering.  Mr.  Harding 
has  been  a  member  of  the  firm  of  George  W.  Fuller  for  the 
past  two  years,  and  has  liad  21  years'  experience  in  engineer- 
ing  work. 

Mr.  J.  W.  Knightlinger,  formerly  Assistant  Superintendent 
Of  the  Sacramento  division  of  the  Southern  Pacific  Ry.,  has 
been  appointed  Superintendent  of  Morgan's  Louisiana  &  Texas 
R.R.  &  Steamship  Co.,  and  the  Louisiana  &  Western  R.R.,  at 
New  Orleans,  La.  Recently  Mr.  Knightlinger  has  been  As- 
sistant Superintendent  of  these  lines.  He  began  railway  work 
in  1894  as  a  messenger  with  the  Chicago,  Milwaukee  &  St. 
Paul   Ry.,    at    Mason    City,    Iowa. 

Mr.  Carl  F.  Pilat,  a  member  of  the  firm  of  Hinchman  & 
Pilat,  Landscape  Architects,  New  York  City,  has  been  ap- 
pointed Landscape  Architect  of  the  Department  of  Parks  of 
the  Boroughs  of  Manhattan  and  Richmond.  New  York  City, 
at  a  salary  of  $4000  per  annum,  succeeding  Mr.  Charles  D. 
Lay,  resigned.  Mr.  Pilat  is  a  graduate  of  Cornell  University, 
class  of  1900,  and  has  been  associated  with  Mr.  Frederick 
B.   Hinchman   for   the   past   13   years. 

Mr.  J.  B.  Carothers,  recently  Special  Engineer  on  the  staff 
of  the  Chief  Engineer  of  the  Baltimore  &  Ohio  R.R.,  has  been 
appointed  Assistant  to  the  General  Superintendent,  with  head- 
quarters at  Cincinnati,  Ohio.  Mr.  Carothers  has  had  many 
years'  experience  in  both  the  engineering  and  operating  de- 
partments. He  has  been  Division  Engineer,  Division  Super- 
intendent, and  at  one  time  was  Chief  Engineer  of  Main- 
tenance-of-TV^ay   of   the  Baltimore   &   Ohio   Southwestern   R.R. 


Mr.  lOdward  Chambers,  formerly  AsHlstiint  Freight  Tratllc 
Manager  of  the  Atchison,  Top.ka  &  Santa  FC-  Uy.,  Coast 
Lines,  at  San  Francisco,  Calif.,  has  been  elected  Vlce-l'resl- 
dent  of  the  Atchison.  Top.ka  &  Santa  Ft  Uy.,  in  charge  of 
tralllc,  with  headquarters  at  ChlcaKo,  111.  Mr.  Chambers  began 
his  railway  experience  as  a  freight  handler  at  Pueblo,  Colo., 
with  the  Atchison,  Topeka  &  Santa  F<5  Ry.  In  1878.  He  has 
passed  through  practically  every  grade  In  the  frelght-trafllc 
di  partmeiit. 

Col.  B.  W.  Dunn,  of  New  York  City,  Chief  Inspector  of  the 
Bureau  of  Explosives  and  Combustibles  of  the  American  Hall- 
way Association,  has  been  elected  a  member  of  the  council 
of  the  Underwriters'  Laboratories.  Chicago,  III.  The  work 
carried  on  by  Col.  Dunn  Is  similar  In  many  respects  to  that 
undertaken  by  some  departments  of  the  Underwriters'  Labor- 
atories, and  the  addition  of  Col.  Dunn  to  the  council  Is  ex- 
pected to  aid  the  establishment  of  uniformity  In  Are  preven- 
tion  engineering   practice. 

Mr.  H.  E.  Stitt,  for  the  past  10  years  in  blast-furnace  work 
for  the  Jones  &  Laughlln  Steel  Co.,  the  Elyria  Iron  &  Steel 
Co.,  and  the  Carnegie  Steel  Co.,  of  PlttsDurgh,  Penn..  has 
been  appointed  Associate  Designing  Engineer  of  the  Samuel 
Austin  &  Son  Co.,  of  Cleveland,  Ohio.  Recently  Mr.  Stitt  was 
Resident  Engineer  and  Construction  Superintendent  for  A.  G. 
McKee,  M.  Am.  Soc.  M.  E.,  Consulting  Engineer,  of  Cleveland. 
Mr.  Stitt  was  also  Assistant  Engineer  for  the  late  Anton 
Burchard,    Consulting    Engineer    of    Cleveland. 

Mr.  Howard  C.  Phillips,  Assoc.  M.  Am.  Soc.  C.  E.,  Valua- 
tion Engineer  of  the  Atchison,  Topeka  &  Santa  F6  Ry.  Sys- 
tem, Chicago,  111.,  has  been  elected  Alumni  Trustee  of  Prince- 
ton University.  Mr.  Phillips  graduated  from  Princeton  In 
1890  and  has  been  a  prominent  member  or  various  alumni 
associations,  being  at  one  time  President  of  the  Association 
of  Southern  California.  The  Princeton  Engineering  Associ- 
ation, composed  of  the  graduates  from  technical  courses,  has 
long  sought  to  place  an  engineering  graduate  on  the  Board 
of  Trustees,  and  the  election  of  Mr.  Phillips  was  accom- 
plished by  a  large  majority  of  the  alumni   vote. 

Mr.  P.  H.  Morrissey,  former  Grand  Master  of  the  Brother- 
hood of  Railroad  Trainmen,  has  been  appointed  Assistant  to 
the  Vice-President  in  charge  of  operation  of  the  Chicago,  Bur- 
lington &  Quincy  R.R.  Mr.  Morrissey  was  born  at  Blooming- 
ton,  111.,  Sept.  11,  1862.  He  entered  the  railway  service  with 
the  Chicago  &  Alton  R.R.  in  1879,  and  served  successively 
as  a  passenger  brakeman,  freight  brakeman  and  freight  con- 
ductor. In  1890  he  was  elected  Vice-Grand  Master  of  the 
Brotherhood  of  Railroad  Trainmen,  and  in  1895  Grand  Master. 
In  this  office  he  was  prominent  in  the  amicable  settlement  of 
several  labor  disputes  and  served  on  a  number  of  arbitration 
boards. 

Mr.  C.  M.  Larson,  Assoc.  M.  Am.  Soc.  C.  B.,  Assistant  Chief 
Engineer  of  the  Wisconsin  State  Board  of  Assessment  and 
the  Railroad  Commission  of  Wisconsin,  nas  been  chosen 
to  succeed  Prof.  W.  D.  Pence,  M.  Am.  Soc.  C.  E.,  as  Chief 
Engineer.  Prof.  Pence  was  recently  appointed  one  of  the 
five  engineers  in  charge  of  the  Interstate  Commerce  Com- 
mission's valuation  of  the  railroads  of  the  United  States,  as 
noted  in  our  issue  of  May  15,  1913.  Mr.  Larson  is  a  native 
of  Wisconsin  and  a  graduate  of  the  University  of  Washing- 
ton. He  has  been  connected  with  the  State  Board  of  Assess- 
ment since  1903,  with  the  exception  of  a  year's  work  in  rail- 
way construction  in   Mexico. 

Prof.  F.  O.  Marvin,  M.  Am.  Soc.  C.  E.,  Dean  and  Professor 
of  civil  engineering  at  the  University  of  Kansas,  has  re- 
signed after  38  years  association  with  the  University.  Prof. 
Marvin  has  felt  obliged  to  give  up  his  active  duties  because 
of  ill  health,  but  in  recognition  of  his  long  and  faithful  ser- 
vice the  Board  of  Administration  has  elected  him  Advisory 
Dean,  and  his  connection  with  the  University  will  not  be 
severed.  Prof.  Marvin  has  been  Dean  of  the  College  of 
Engineering  since  1891.  He  is  succeeded  as  Dean  by  Prof. 
P.  P.  Walker,  M.  Am.  Soc.  M.  E..  Professor  of  Mechanical 
Engineering.  Prof.  Walker  is  a  graduate  of  the  University 
of   Maine,    class    of   1896.    and    of   Cornell    University. 

Mr.  Charles  B.  Buerger.  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Assistant  Engineer,  Department  of  Gas,  Water  Supply  and 
Electricity.  City  of  New  York,  and  for  the  past  two  years 
Senior  Assistant  Engineer  in  the  filtration  division  of  the 
department,  has  Joined  the  firm  of  George  W.  Fuller.  M.  Am. 
Soc.  C.  E..  Consulting  Hydraulic  Engineer  and  Sanitary  Ex- 
pert. New  York  City.  Mr.  Buerger  entered  the  service  of  the 
Bureau  of  Filtration.  Philadelphia.  Penn.,  in  1906.  as  a  me- 
chanical engineer,  and  was  engaged  upon  the  design,  con- 
struction and  testing  of  pumping  stations  and  equipment. 
Later  he  was  engaged  on  the  design  of  the  preliminary  filters 
at  Torresdale  and  Belmont,  and  of  the  filter  plant  at  Queen 
Lane. 


1304 


EXGIX BERING     XEWS 


Vol.  69,  No.  25 


Mr.  C.  A.  Preston,  formerly  Division  Superintendent  of 
the  Pennsylvania  R.R.  at  Altoona.  Penn..  has  been  appointed 
Valuation  Engineer,  with  headquarters  at  Philadelphia.  Penn. 
Mr.  Preston  graduated  from  the  Polytechnic  College  at  Phil- 
adelphia in  1S72.  He  entered  the  service  of  the  Cattaraugus 
Tty.  the  same  year  as  rodman.  After  five  years'  experience 
In  railway  location  he  joined  the  ill-fated  Collin's  expedition 
to  build  the  Madeira  &  Mamor6  Ry.  in  Brazil,  in  1S7S.  After 
his  return  to  this  country  he  entered  the  service  of  the  Penn- 
sylvania R.R.  on  surveys  on  the  West  Pennsylvania  division. 
Prom  1S80-'S2  he  was  Principal  Assistant  Engineer  of  the 
Mexican  National  Ry.  In  April.  1S82,  he  returned  to  the 
Pennsylvania  R.R.  as  Assistant  Supervisor  at  Tork,  Penn. 
He  was  subsequently  promoted  to  be  Supervisor.  Assistant 
Engineer,    Principal    Assistant    Engineer    and    Superintendent. 

Mr.  Joseph  T.  Richards.  M.  Am.  Soc.  C.  E..  formerly  Chief 
Engineer  of  maintenance-of-way  of  the  Pennsylvania  R.R., 
has  been  appointed  Consulting  Engineer  of  maintenance-of- 
way.  Mr.  Richards  is  68  years  old  and  has  been  in  engineer- 
ing work  since  1869.  when  he  entered  the  service  of  the 
Pennsylvania  R.R.  as  a  rodman  on  the  construction  work 
for  the  shops  at  Altoona.  Penn.  He  was  engaged  in  various 
engineering  positions  in  railway  and  construction  work  in 
Pennsylvania  until  1876,  when  he  was  appointed  Assistant 
Engineer  of  maintenance-of-way ;  and  from  1877  to  1883  he 
was  Principal  Assistant  Engineer  of  maintenance-of-way  of 
the  Xew  Jersey  division  of  the  Pennsylvania  R.R.  Later  he 
was  Assistant  to  the  Chief  Engineer  ana  Assistant  Chief 
Engineer.  He  was  appointed  Engineer  of  maintenance-of- 
■way  In  1893  and  10  years  later  was  promoted  to  be  Chief 
Engineer   of   maintenance-of-way. 


>Ienry  F.  Rice,  a  former  General  Superintendent  of  the 
Chicago,  Rock  Island  &  Pacific  Ry,  died  at  his  home  in  Des 
Moines,  Iowa,  June  7. 

John  Jacobs,  for  many  years  a  civil  engineer  employed  by 
the  Illinois  Central  R.R.,  died  at  his  home  in  Chicago,  111., 
June   6.     He  was  87  years  old. 

Everett  H.  'Woodruff.  President  of  the  firm  of  John  T. 
'Woodruff  &  Sons,  Contractors,  of  Flushing,  N.  Y.,  was  among 
those  killed  In  the  collision  on  the  New  York,  New  Haven  & 
Hartford   R.R.,    on    June   12,   at   Stamford,    Conn. 

Eugene  McCarthy,  a  member  of  the  firm  of  McCarthy  Bros., 
Gen<  ral  Contractors  of  Cincinnati,  Ohio,  was  killed  in  Hyde 
Park.  Cincinnati,  by  a  switch  engine  on  the  tracks  of  the 
Norfolk  &  Western  Ry.,  on  June  2.     He  was  61  years  old. 

James  Gaston  Kirkpatrick,  a  civil  and  hydraulic  engineer 
of  Jackson,  Xliss..  died  June  6.  He  was  a  graduate  of  the 
University  of  Mississippi  and  a  brother  of  Mr.  Walter  G.  Kirk- 
patrick, M.  Am.  Soc.  C.  E.,  City  Engineer  of  Birmingham,  Ala. 

William  Dixon  Collingwood,  formerly  one  of  the  leading 
building  contractors  of  Columbus,  Ohio,  died  recently  at  the 
age  of  65  years.  For  many  years  he  was  associated  with 
George  Donaldson  under  the  firm  name  of  Donaldson  &  Col- 
lingwood. 

William  Simpson,  one  of  the  best  known  building  contrac- 
tors of  Canada,  died  In  Toronto,  Ont.,  June  4,  aged  69  years. 
He  was  born  In  Scotland  and  came  to  Canada  in  1867.  For  a 
number  of  years  he  lived  In  Winnipeg,  Man.,  and  was  contrac- 
tor for  several  prominent  buildings  there.  i 

Francis  E.  Ward,  former  General  Manager  of  the  Chicago, 
Burlington  &  Qulncy  R.R.,  died  at  Chicago,  III.,  June  6.  He 
was  born  July  29,  1867,  In  Montreal,  Que.  His  railway  work 
began  in  1881  as  an  apprentice  clerk  and  stenographer  in  the 
mechanical  department  of  the  Grand  Trunk  Ry.  He  was  Gen- 
eral Superintendent  of  the  Montana  Central  Ry.  in  1898,  and 
following  Its  absorption  by  the  Great  Northern  he  was  Gen- 
eral Superintendent  of  the  latter  railway.  Later  he  was  Gen- 
eral Manager  of  the  Great  Northern  Ry..  resigning  this  posi- 
tion in  1907  to  accept  the  same  offlce  with  the  Chicago,  Bur- 
lington &  Qulncy  R.R.  Since  his  resignation  as  General  Man- 
ager he  had  done  special  work  on  the  staff  of  the  President 
of  the  company. 

Joseph  O.  Cutler,  Roadmaster  of  the  Northern  Pacific  Ry., 
at  Walla  Walla,  Wash.,  died  May  29.  He  was  born  In  Cam- 
bridge. Mass..  55  years  ago.  and  graduated  from  Lawrence 
flclentlflc  School.  Harvard  UnlverHlty.  His  engineering  ex- 
perience began  In  ISSl  as  a  rodman  on  the  New  York.  West 
Shore  &  UufTalo  R.R.  1-ater  he  served  in  the  engineering  de- 
partments of  the  Canadian  Pacific  Ry.,  the  ISoston,  Hoosac 
Tunnel  &  Western  R.R.  and  the  Burlington  &  Missouri  River 


R.R.  In  1888  he  went  to  Washington  State  where  he  became 
Resident  Engineer  and  later  Chief  Engineer  of  the  Washing- 
ton &  Columbia  River  R.R.  When  the  Northern  Pacific  Ry. 
acquired  control  he  was  made  Assistant  Superintendent,  and 
subsequently  Roadmaster  of  the  Pasco-Walla  Walla  branch 
of   the   latter  road. 

Charles  Henry  Cramp,  former  President  of  William  Cramp 
&  Sons,  famous  shipbuilders,  of  Philadelphia,  Penn..  died  June 
6.  Mr.  Cramp  was  85  years  old  on  May  9  last,  and  had  been 
in  feeble  health  for  a  long  time,  Charles  H.  Cramp,  a  son 
of  "n'illiam  Cramp,  founder  of  the  firm,  was  born  in  Phila- 
delphia, jn  182S.  He  received  his  education  in  the  public 
schools:  he  graduated  from  the  Central  High  School,  and  en- 
tered the  shops  of  his  father's  plant  as  a  common  workman. 
In  1S57  he  was  taken  into  the  partnership.  On  the  death 
of  William  Cramp,  the  father.  In  1879.  CharTes  Henry  became 
the  head  of  the  firm,  which  had  been  incorporated  seven  years 
previously  as  the  William  Cramp  &  Sons  Ship  &  Engine  Build- 
ing Co..  which  has  consti-ucted  many  of  the  best  known  Ameri- 
can war  vessels  as  well  as  many  war  vessels  for  the  Russian, 
Japanese   and   other  foreign   navies. 


KNGINBERING    SOCIETIES 


COMING     MEETINGS 


AMERICAN   SOCIETY   OP   CIVIL   ENGINEERS. 

June  17-20.  Annual  convention  at  Ottawa.  Ont.  Secy., 
Charles  Warren  Hunt,   220  W.   57th  St.,  New  York  City. 

PACIFIC  NORTHWEST  SOCIETY   OP  ENGINEERS. 

June  20-21.  Annual  convention  at  Seattle.  Wash.  Secy., 
Jesse   A.   Jackson,    City   Hall,   Seattle,    Wash. 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINERS. 

June  23-26.  Annual  convention  at  Cooperstown.  N.  Y. 
Secy.,  P.  L.  Hutchinson,   33  W.  39th  St.,  New  York   City. 

AMERICAN  V/ATER-WORKS  ASSOCIATION. 

June  23-28.     Annual  meeting  at  Minneapolis,  Minn.     Secy., 
J.   M.   Diven,   Troy,    N,    Y. 

PERM.A.NENT     INTERNATIONAL     ASSOCIATION     OP     ROAD 
CONGRESSES. 
June   23-28.      Congress  at   London.   England.      Secy.,  W.   Rees 
Jeffreys,    Queen    Anne's    Chambers,    Broadway,    Westmin- 
ister,   London,    S.    W. 

SOCIETY   FOR   THE    PROMOTION   OF   ENGINEERING    EDU- 
CATION. 
June    24-26.      Annual   meeting   at    Minneapolis,    Minn.      Secy., 
H.  H.  Norris,  Cornell  University.  Ithaca,  N.  Y. 

AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June  24-28.  Annual  convention  at  Atlantic  City,  N.  J.  Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

CANADIAN  ELECTRICAL  ASSOCIATION. 

June  25-27.  Annual  convention  at  Toronto.  Ont.  Secv.,  T. 
S.   Young  220  King  St.   West.  Toronto.   Ont. 

AMERICAN   INSTITUTE   OF  CHEMICAL  ENGINEERS. 

June  25-2S.  Semi-annual  meeting  at  Boston,  Mass.  Secy., 
J.  C.  Olsen,   Polytechnic  Institute.   Brooklyn,  N.   Y. 

AMERICAN     SOCIETY     OF    HEATING     AND     VENTILATING 
ENGINEERS. 
July  17-19.     Annual  summer  meeting  at  Buffalo,  N.  Y.     Secy., 
E.  A.  Scott,   29  W.   39th  St.,  New  York   City. 

INTERNATIONAL  GEOLOGICAL  CONGRESS. 

Aug.  7-14.  Twelfth  annual  session  at  Toronto,  Ont.  Gen- 
eral  Secy.,  R.  W.  Brock,  Director  of  Geological  Survey 
of  Canada,   Ottawa,    Ont. 

THE   TRAVELING    ENGINEERS'   ASSOCIATION. 

Aug.  12-16.  Annual  convention  at  Chicago,  111.  Secy.,  W.  O. 
Thompson,  New  York  Central  Car  Shops,  East  Buffalo, 
N.   Y. 

International   .\iiMoclatlon  of  Fire  Enelneera — The  41st  an- 
nual convention  will  be  held  in  New  York  city  on  Sept.  1-6. 
National  Society  for  the  Promotion  of  Indniitrlal  Education 

— The  seventh  annual  convention  will  be  held  in  Grand  Rap- 
ids. Mich..  Oct.   19-25. 

The  Baltimore  Kn^lneerH*  Club — At  a  recent  meeting,  the 
following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent. J.   H.   Milbuin:   Secretary,   H.   C.   Williar.  Jr. 

Society  for  the  Promotion  of  RnglneerUe  induration — The 
annual  convention  will  be  held  in  Minneapolis  on  June  24-26. 
The  work  of  the  first  day  is  of  a  general  character.  At  8 
p.m.  there  will  be  a  Joint  session  with  the  American  Water- 
works Association.  The  program  for  the  second  day  Is  di- 
vided Into  two  sections:  the  first  is  essentially  of  an  engineer- 
ing educational  nature:  the  second  will  Include  a  number  of 
papers  by  highway  engineers  and  will  be  presided  over  by 
Prof.  A.  H.  Blanchard.  who  will  also  present  a  paper  entitled 
"Highway  Engineering,  An  Essential  of  Civil  Engineering 
Curricula."  Other  papers  will  be  read  by  C.  H.  Davis,  Harold 
Parker  and  Prevost  Hubbard. 
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HAILWAYS 

+\i-«-  York— Diluwiilf,  T,ack;vw:imia  &  Western  Jt.R.— 
This  company  has  awarded  the  eiintra<l  ti)  C.  U.  UK VNOLKS. 
New  Yiirk,  for  the  eonstrnc'tlun  ..1'  sevc'n  niUes  of  second- 
track  work  on  its  line  fr^)ni  .laniesville  tc  Syracuse.  Tho 
cost  of  the  work  has  been  estimated  at  about  $1,000,000.  G. 
J.   Ray,   lloboken,   N.  J.,   is  Ch.   Enttr. 

LonH:  Island  R.U. — To  eliminate  grade  crossings  on  the 
Long  island  R.R.  chiefly  in  Queens  Hbrough,  the  Public  Ser- 
vice Commission  is  about  to  petition  the  Lceislature  at  its 
forthcoming-  special  session  for  an  appropriation  of  $1,000,- 
000.  whiih  constitutes  the  state's  one-quarter  share  of  the 
total  cost  of  the  work.  Under  the  railroad  law  one-half  the 
expense  must  be  borne  b.v  the  railroad  company,  one-fourth 
by  the  city  and  one-fourth  by  the  State.  At  the  regular 
legislative  session  $350,000  was  appropriated,  but  that 
amount   was   among  the    items  vetoed    by   the   Governor. 

+  V(rK'liiln — Virginia-Carolina  R.R. — This  company  has 
awardid  tlie  contract  to  the  CALLAHAN  CONSTRUCTION 
CI).,  Empiii-  Bhlg.,  Knoxville,  Tenn.,  for  the  construction  of 
its  propi>sed  extension  of  40  miles.  1'.  W.  Early.  Abingdon, 
Va.,    is   Ch.    Engr.      Noted    May    22. 

YVcst  Vireiula — Buckhannon  &  Northern  R.R. — It  is  re- 
ported that  the  Pittsburgh  &  Lake  Erie  R.R.  (New  York 
Central  Lines)  will  finance  the  construction  of  the  seven- 
mile  extension  of  this  company  to  Fairmont,  W.  Va.  S.  D. 
Brady,  Fairmont,  is  Ch.  Engr.     Noted  May  1. 

North  (iiroliun  —  Statesville  Airline  R.R.  —  The  Iredell 
Count.v  Poard  of  Supervisors  has  ordered  the  issuance  of  the 
Statesville  Air  Line  Railroad  Co.  bonds  voted  to  the  capital 
stock  of  the  company  by  townships  in  the  county  as  fol- 
lows: Turnersburg,  $35,000;  Eagle  Mills,  $20,000;  Union 
Grove    $10,000. 

Louisiana — Mansfield  Ry.  &  Transportation  Co. — This  com- 
pany, operating  a  line  from  Mansfield.  La.,  to  the  Sabine 
River,  w'ill  extend  its  line  to  Neighborton,  about  10  or  13 
miles,  to  take  care  of  the  business  created  by  the  opening  up 
of  a  new  oil  field  in  De  Soto  Parish.  The  line  Is  owned  by  the 
Frost-Johnson   Lumber   Co.,    Shreveport,   La. 

Tennosxee — Mingo  Valley  R.R. — This  company  has  been 
■incoi'poi'ated  for  the  purpose  of  constructing  a  railroad  in 
Tennessee.     M.  H.   Taylor,  Erie,   Penn..   is  interested. 

Ohio — Toledo,  Ann  Arbor  &  Jackson  R.R. — This  company 
has  applied  to  the  Public  Service  Commission  to  issue  $390,- 
000   of  stock   and   $850,000   of   bonds. 

IiKllann — Chicago  &  Wabash  Valley  R.R. — This  company 
has  been  bought  by  Chicago  capitalists.  The  company  now 
operates  a  line  from  Crown  Point  to  McCoysburg,  Ind..  and 
the  new  owners  are  considering  the  construction  of  a  line 
to  connect  with  the  Elgin,  Joliet  &  Eastern  Ry.  R.  P. 
Ingalls,   Chicago,   111.,   is   interested. 

IlllnolH — Illinois  Central  R.R.^ — This  company  is  planning 
to  begin  work  about  July  1  on  the  construction  of  its  pro- 
posed second-track  through  Villa  Ridge,  Cairo.  111.  The  cost 
has  been  estimated  at  $780,000.  It  will  include  the  reduction 
of  grade  and  the  construction  of  2^4  miles  of  double-track. 
A.   S.   Baldwin,   Chicago,   111.,   is  Ch.    Engr. 

+Illlnoi»i — Chicago,  Burlington  &  Quincy  Ry. — This  com- 
pany, it  is  reported,  has  awarded  the  contract  to  Y.\LE  & 
REAGAN.  Chicago.  111.,  for  grading  work  on  a  three-mile 
double-track  low-grade  line  between  Kewanee  and  Galva, 
111.     About   400,000  cu.yd.  of  earth  will   be  moved. 

Montana — Butte-Boise-AVinnemucca  R.R. — This  company 
has  been  incorporated  in  Idaho  with  a  capital  of  $40,000,- 
000.  it  is  reported,  for  the  purpose  of  constructing  a  line  of 
railroad  from  a  point  nine  miles  east  of  Anaconda,  Mont., 
south  to  a  connection  with  the  Gilmore  &  Pittsburgh  R.R.  at 
Armstead,  Mont.,  using  that  line  to  Salmon  City.  Idaho, 
thence  southwest  via  Challis,  to  Boise  City,  thence  through 
Oregon  to  Winnemucca.  Nev.,  where  a  connection  will  be 
made  with  the  Western  Pacific  Ry.  about  650  miles.  L.  O. 
Leonard,    Boise    City,    is   interested. 


.Vrkansa-s — Fort  Smith.  Subiaco  it  Eastern  R.R. — This 
company  is  preparing  to  commence  construction  on  its  pro- 
posed line  to  nardanelle.  Ark.  At  that  point  a  connection 
will  be  made  with  the  Chicago  ,<c  Rock  Island  Ry.  H.  Stroup, 
Paris,   Ark.,   is    Pres.      Noted   June   5. 

Texas — Galveston.  Houston  &  Henderson  R.R. — This  com- 
pany will  lay  12  miles  of  new  track  on  Galveston  Island. 
The  sum  of  $135,000  has  been  appropriated  for  the  work.  J. 
H.   Hill.  Galveston,   Tex.,   is  Vice-Pres.   and  Gen.   Mgr. 

+Texas — Artesian  Belt  R.R. — This  railway,  which  was 
constructed  by  the  late  Dr.  C.  F.  Simmons,  St.  Louis.  Mo., 
is  being  extended  from  Christine  to  Crowther.  17  miles. 
Contract  for  this  extension  was  recently  let  to  the  McMUL- 
LEN  CONSTRUCTION  CO.  When  completed  to  Crowther  the 
road  will  have  a  length  of  60  miles.  Its  northern  terminus 
is  Macdona  on  the  Southern  Pacific  Co.  near  San  Antonio. 
Tex.  The  road  is  now  owned  by  S.  A.  Hopkins,  Boston.  Mass.. 
and  associates.  The  same  interests  are  largely  interested 
in    the    oil    field    at    Crowther    and    one    purpose    of    the    ex- 


tension of  the  line  la  to  provide  a  transportation  outlet  for 
the  product  of  the  wells.  J.  P.  Jackson,  Mucdona,  Tex.,  Ih 
Ch.   Engr. 

Texas  Short  Line — This  company.  It  Is  reported,  l«  con- 
sidering the  construction  of  an  extension  In  a  southerly  di- 
rection from  Grand  Saline  to  Canton,  Athens,  Houston  and 
Galveston,  Tex.,  and  north  from  Grand  Saline  to  Suluhur 
Springs  and  Paris  or  from  Grand  Saline  to  McAlester,  Okla. 
T.    H.  Meeks.  Grand  Saline.  Tex.,   Is  Pres.   and   Gen.   Mgr. 

Temple,  Northwestern  &  Gulf  Ry. — It  Is  reported  that  this 
company  h.as  completed  surveys  and  secured  the  necessary 
capital  for  the  construction  of  its  proposed  line  from  Temple 
to  Dublin.  Tex.,  a  distance  of  about  100  miles.  W.  E.  Dozier, 
Temple,   Tex.,   is   Ch.    Engr.      Noted   June   5. 

Oklahoma — Cushing  R.R. — This  company  has  been  Incor- 
porati-d  for  the  purpose  of  constructing  a  12-mlle  railroad 
from  Cushing.  Okla.  The  Incorporators  are  C.  R.  Perry,  P. 
Arbon.    Tulsa,    Okla.,    and    R.    C.    Jones,    Cushing,    Okla. 

Colorado — Georgetown  &  Grays  Peak  R.v. — This  company 
has  been  incorporated  for  the  purpose  of  acquiring  and  ex- 
tending the  .\igentine  Central  Ry.  The  line,  now  constructed 
from  Silver  Plume  to  the  summit  of  Mount  McClellan  In 
Clear   Creek   County,   will   be   operated  and    improved. 

New  Mexico — Santa  Rosa,  Palma  &  Albuquerque  R.R. — 
This  company  has  been  incorporated  for  the  purpose  of  con- 
structing a  railroad  between  Albuquerque  and  Santa  Rosa. 
125  miles,  through  Bernalillo.  Torrance  and  Guadalupe 
Counties.  It  will  connect  at  Santa  Rosa  with  the  El  Paso 
&   Southwestern  Ry. 

Idaho — Latour  Creek  R.R. — This  company  has  been  incor- 
porated for  the  purpose  of  constructing  a  railroad  in  Koote- 
nai (^luntv.  It  will  be  about  nine  miles  in  length.  Capital, 
$75,000.  The  line  will  connect  with  the  Oregon-Washington 
R.R.  i<t  Navigation  Co.  H.  V.  Moore,  Pullman,  Wash.,  is  In- 
terested. 

Idaho — Western    Pacific    Ry. — See    item    under    California. 

IVi-varta — San  Pedro.  Los  Angeles  &  Salt  Lake  R.R— This 
company  has  applied  to  the  State  Railroad  Commission  for 
authority  to  issue  $1,119,000  of  bonds  for  various  improve- 
ments, including  the  construction  of  a  branch  from  Moapa, 
Nev..  to  St.  Thomas,  Nev.  E.  G.  Tilton,  Los  Angeles.  Calif., 
is   Ch.    Engr. 

Southern  Pacific  Co. — This  company  will  spend  about  $2,- 
000.000  for  double-tracking  a  portion  of  its  lines  in  the  state 
of   Nevada.      W.    Hood,   San   Francisco,   Calif.,    is   Ch.    Engr. 

WashiuKtou — Puget  Sound  &  Williamsport  Harbor  Ry. 
(Chicago,  Milwaukee  &  St.  Paul  System)— This  company  Is 
having  surveys  made  for  the  constructi<in  of  its  proposed 
line  east  from  Raymond,  Wash.  C.  A.  Goodnow,  Railway 
Exchange   Bldg.,   Chicago,   111.,   is  Pres. 

Elk  Creek  &  Grays  Harbor  R.R. — This  company  has  been 
incorporated  with  a  capital  of  $50,000,  for  the  purpose  of 
constructing  a  railroad  from  Doty  to  Cosmopolis,  on  the 
Gravs  Harbor  line  of  the  Oregon-Washington  R.R.  &  Navi- 
gation  Co.      E.    L.   Mesereau,   Doty,   Wash.,   is   interested. 

r'nlifornia  —  Watsonville  Transportation  Co.  —  This  com- 
pany, %vhich  owns  and  operates  a  railway,  has  been  bought, 
it  is  reported,  by  Milwaukee  capitalists.  Work  will  start 
soon  on  the  construction  of  an  extension  from  Watsonville 
to  San  Juan   Bautiste,   Calif. 

Southern  Pacific  Co. — The  State  Railroad  Commission  h:is 
granted  permission  to  this  company  to  issue  $30,000,000  of 
bonds  for  various  improvements  to  its  lines.  W.  Hood,  San 
Francisco,    Calif.,    is    Ch.    Engr.      Noted    June    12. 

Western  Pacific  Ry. — This  company  is  considering  the 
construction  of  an  extension  to  its  line  to  San  Josf,  Twin 
Falls,  Idaho,  and  Boise  City,  Idaho,  T.  J.  Wyche,  San  Fran- 
cisco,   Calif.,    is   Ch.    Engr. 

.\laska — A  bill  has  been  submitted  to  the  Territories  Com- 
mittee of  the  U.  S.  Senate  providing  for  an  issue  of  $40,000.- 
000  of  bonds  for  the  construction  of  a  government  railway 
in  the  territory  of  Alaska. 

ELECTRIC    RAIL,\V.\YS 

nangor.  Maine — The  Bangor  Ry.  &  Electric  Co.  contem- 
plates extensions  of  its  line  to  northern  Maine  Junction  in 
the  town  of  Hermon.  and  an  e.xtension  from  Hampden  to 
Wintcrport  and  possibly  to  Franklin,  also  an  extension  of  the 
Brewer  Division  to  Orrington.  C.  H.  Johnson,  Bangor,  is 
Supt.  Rys. 

Portland,  Maine — The  Cit.v  Council  has  granted  a  franchise 
to  the  Cumberland  County  Po\ver  &  Light  Co.  to  construct 
and  operate  an  electric  railway  on  certain  streets  in  Port- 
land.     Henry   B.    Ivers,   Portland,   is  Gen.   Mgr. 

Boston.  Mass. — The  Bay  State  St.  Ry.  Co.  is  considering 
plans  for  the  extension  of  its  Highland  Circuit  line  to  con- 
nect with  its  line  in  Lynn.  R.  S.  Goff,  Boston,  is  Vice-Pres. 
and  Pur.  Agt. 

Worcester,  Mass. — The  Worcester  Consolidated  St.  Ry.  Co. 
contemplates  the  extension  of  its  line  from  Southbridge  to 
Brimfield.     H.   C.  Page,  Worcester,   is  Gen.  Mgr. 

Hornell,  !V.  Y'. — The  Chamber  of  Commerce  of  Hornell  is 
considering  plans  for  the  construction  of  an  electric  i ail- 
way   from   Hornell   to   Rochester.     Jay   Stevens   is   Secy. 
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UloTersvUle,  >.  Y. — The  Fonda,  Johnstown  &  Gloveisville 
R.R.  Co.  is  considering  plans  for  the  extension  of  its  elec- 
tric railway  to  the  Fifth  Ward  in  Amsterdam.  W.  H.  Col- 
lins,   Gloversville,    is    Gen.    Mgr. 

Syracuse,  X.  Y. — According  to  press  reports  the  Cortland 
&  Ithaca  Traction  Co.  which  is  now  constructing  a  trolley 
line  from  Ithaca  to  Cortland,  intends  to  extend  the  line  to 
Syracuse. 

Altoona.  Penn. — Plans  are  being  considered  by  the  Logan 
Valley  Rv.  Co.  for  the  construction  of  an  electric  railway 
on  the  new   boulevard   in  Altoona.      S.   S.   Crane  is  Gen.   Mgr. 

Kast  Berlin,  Penn. — The  East  Berlin  &  York  Electric  Ry. 
Co.  is  considering  plans  for  three  different  routes  for  its 
proposed  electric  railway  to  connect  East  Berlin  and  York. 
William    R.    Smith.    York,    is    Engr. 

Kensington.  JId. — The  Sandy  Springs  Ry.  Co.  is  making 
preliminary  arrangements  for  the  one-mile  extension  of  its 
line  in  Kensington.  R.  H.  Phillips.  Sandy  Springs,  is  Secy. 
and    Pur.    Agt. 

Huntineton.  W.  Va. — The  Ohio  Electric  Ry.  Co.  is  consider- 
ing plans  for  the  extension  of  its  line  to  Ritter  Park  and  for 
double-tracking  its  lines  on  Third  and  Fourth  Aves.  \\  .  \N . 
Slagoon.    Huntington,    is    Gen.    Mgr. 

W'aynesTllle,  X.  C. — Alden  Howell  and  John  P.  Swift  are 
interested  in  the  construction  of  an  electric  railway  to  con- 
nect   Waynesville,    Canton,    Clyde,    Bellwood    and    Woodrow. 

.'ilbanj-.  c;a. — The  Albanv  Transit  Co.  is  making  prelimin- 
ary arrangements  for  the  extension  of  its  Madison  St.  line 
for  about   one   mile   in  Albany.     Noted   Mar.   20. 

.\tlanta.  «a. — The  Georgia  Ry.  &  Power  Co.  is  consider- 
ing plans  for  double-tracking  its  Ivy  St.  line  in  Atlanta. 
W.    H.    Smaw.    Electric    &    Gas    Bldg..    Atlanta,    is    Pur.    Agt. 

Xe«-  Orleans.  La. — The  Orleans-Kenner  Electric  Ry.  Co. 
is  making  preliminary  arrangements  for  the  construction 
of  its  proposed  electric  railway  from  New  Orleans  to  Kenner 
and  Hanson  City.  A.  Smith  Bowman,  New  Orleans,  is  in- 
terested. 

Memphis.    Tenn The    Memphis    St.    Ry.    Co.    is    preparing 

to  extend  its  Lane  Ave.  line  to  Evergreen  St.  E.  u.  Ford, 
Memphis,   is  Gen.   Supt. 

Bonllne  Green,  Ky. — The  Kentucky  Southwestern  R.R., 
Light  &  Power  Co..  City  National  Bank  Bldg..  Paducah,  Ky., 
is  taking  approximate  estimates  on  an  electric  railway  and 
two  power  houses,  from  Bowling  Green  to  Grayson  Springs, 
Ky.,    a   distance    of   45    miles.      W.   A.    Calhoune   is   Ch.    Engr. 

Onensboro,  Ky. — Plans  are  being  prepared  by  the  Owens- 
boro  City  Rv.  Co.  tor  the  extension  of  its  line  on  Brecken- 
ridge  St.     G.  R.  Millican,  Owensboro,  is  Supt.  and  Pur  Agt. 

Browntonn.  Mieh.^The  Council  has  granted  a  franchise 
to  the  Arthur  Greenwav  Co..  Detroit,  to  construct  an  electric 
railway  through  Browntown.  This  is  part  of  a  proposed  line 
to  connect  Rockwood,  Flat  Rock,  Dundee,  Browntown  and 
Adrian. 

Cblcaeo,  III. — Plans  are  being  considered  by  the  Northern 
Elevated  R.R.  Co.  for  the  extension  of  its  line  to  Wilmette. 
E.   C.  Noe,   Chicago,    is  Gen.   Mgr. 

Kankakee.  III. — Preliminarv  arrangements  are  being  made 
by  the  Danville.  Crescent  &  Kankakee  Traction  Co.  for  the 
construction  of  its  proposed  electric  railway  from  Kankakee 
to  Cissna  Park,  about  40  miles.  E.  E.  Meyer,  Crescent  City, 
is   Pres. 

Sprlngrfield.  III. — The  Springfield  &  Central  Illinois  Ry.  Co. 
has  been  incorporated  to  construct  and  operate  an  electric 
railway  from  Springfield  to  connect  with  the  Terre  Haute, 
Springfield  &  St.  Louis  Ry.  The  Incorporators  are  George 
W.  White,  Alfred  L.  Lynch,  N.  E.  McMillan,  William  Larberg 
and  C.   P.  Johnson. 

.Mllirankee,  Wis. — The  Milwaukee  Electric  Ry.  &  Light  Co. 
is  considering  plans  for  the  construction  of  an  electric  rail- 
way on  State  St.  and  Howell  Ave.  R.  B.  Stearns,  Milwaukee, 
Is   Vice-Pres. 

I^anoaster,  Wis. — Thomas  McDonald.  Lancaster,  is  inter- 
ested in  the  construction  of  an  electric  railway  from  Lan- 
caster to  .Stockton,  about   65  miles. 

Keokuk,  lonra — The  Keokuk  &  Columbus  Junction  Transit 
Co.  has  completed  surveys  on  its  proposed  electric  railway  to 
connect  Columbus  Junction.  Keokuk,  West  Point.  New  Lon- 
don. Wlnfleld  and  Donnellson,  about  89  miles.  T.  A.  Craig, 
Keokuk,  is  Secy. 

SlinneapolU,  Minn. — E.  G.  Potter,  Minneapolis,  is  inter- 
ested in  the  construction  of  an  electric  railway  from  Minne- 
apolis  to   St.   Cloud,   Minn. 

Humboldt,  Kan. — The  City  Council  has  granted  a  fran- 
chise to  the  Union  Traction  Co.  to  construct  and  operate  an 
electric  railway  In  Humboldt.  D.  H.  Slgglns,  Coffevvllle.  is 
Pres.   and   Gen.    Mgr. 

I.lttle  Rock.  Ark. — Plans  arc  being  prepared  by  the  Little 
Rock  Ry.  &  Electric  Ry.  Co.  for  the  construction  of  Its  pro- 
posed BIddle  St.  car  line.  C.  J.  Griffith,  Little  Rock,  is  Gen. 
SlKr.    and    Pur.    Agt. 

Temple.  Tex. — The  Southwestern  Traction  Co.  is  making 
a  Kurviy  for  the  proposed  extensions  of  Its  Interurban  elec- 
tric lines  that  are  to  run  south  from  here  to  Austin  via 
Granger  and  Taylor  and  north  to  Waco.  Tex.  The  present 
line    of    the    company   connects    Belton    and    Temple. 

t'uMbinK.  Okla.— The  Cushlng  R.R.  Co.  has  been  Incorpo- 
lat.'d  to  fonstruit  and  operate  an  electric  railway  from  Cush- 
InK  to  DrumwrlKht.  about  12  miles.  The  Incorporators  are 
C.  R.  Perry  and  I'aul  Arbon,  Tulsa,  and  T.  J.  Hughes.  J.  H 
KelllB  and    R.    C.    Jones.   Cushlng.  "h"   »,    J.    n. 

Xowata.  Okla. — The  Kansas-Oklahoma  Traction  Co.  U 
making  preliminary  surveys  for  the  construction  of  Its  pro- 
posed ilectrlc  railway  from  Wlnfield  to  Perry.  Clyde  A. 
Kinir,  Cofreyvllle,  Kan..   Is    Interested. 

Foreat  tirove.  Ore, — The  Oregon  Electric  Ry.  Co.  proposes 
to  eonslruet  an  extension  of  Its  elertrlr  mllwav  from  Forest 
Grove  to  Cherry  Grove.  C,  A.  Coolldge,  I'ortland,  Is  Gen. 
Mitr. 


Corona.  Calif. — A  franchise  has  been  granted  to  the  Pa- 
cific Electric  Rv.  Co.  for  the  construction  of  an  electric  rail- 
way   in    Corona."     J.    McMillan,    Los    Angeles,    is    Gen.    Mgr. 

Fre.>ino,  Calif. — The  Fresno  Traction  Co.  will  build  a  new 
line  to  the  San  Joaquin  River,  a  distance  of  about  10  miles. 
F.    W.     Veb.'ster,    Fresno,    is  Gen.    Mgr. 

Gl  ndale.  Calif. — The  board  of  Trustees  is  considering 
plans  for  the  construction  of  an  electric  railway  in  Glen- 
dale. 

Los  AnKcles,  Calif. — Lewis  Ginger,  of  Glendale,  Calif.,  has 
applied  for  a  franchise  to  construct  a  scenic  railway  along 
the  mountain  ridges  of  Griffith  Park,  with  Hollywood,  1747 
ft.   high,  as   its  apex. 

Riverside.  Calif. — The  construction  of  about  five  miles  of 
new  track  in  Riverside  is  contemplated  by  the  Pacific  Elec- 
tric  Ry.    Co.      J.    McMillan,    Los   Angeles,   is   Gen.    Mgr. 

Brandon.  .Man. — An  appropriation  of  $150,000  has  been 
made  for  the  construction  of  a  municipal  street  railway  in 
Brandon.      R.    E.   Speakman   is  City  Engr. 

LIGHT,    HEAT     VXD    POWER 

Boston.  Mass. — Plans  are  being  prepared  by  Sterrett  & 
Brunner.  156  State  St..  for  the  construction  of  a  power  plant 
to  generate  2000  hp..  to  be  erected  on  the  fish  pier  at  South 
Boston.      William  J.  O'Brien  is   interested. 

+  Si>rinefield.  Mass. — The  contract  for  the  construction  of  a 
heating  plant  in  connection  with  the  Almshouse,  at  Spring- 
field, has  been  awarded  to  the  CASPER-RANGER  CON- 
STRUCTION  CO.,   Holyoke,   Mass.,   at  about   ?16,000. 

+  \Voreester,  Mass. — The  contract  for  a  transformer  sub- 
station to  be  built  on  Southbridge  St.  for  the  Worcester 
Electric  Light  Co.  has  been  awarded  to  the  WESTINGHOUSE 
CHURCH   KERR   CO.,    10    Bridge   St.      New   York,   N.    Y. 

+Brooklyn.  X.  Y. —  (Official) — The  Department  of  Educa- 
tion. 500  Park  Ave..  Manhattan,  has  awarded  a  contract  to 
PHILIP  &  PAUL,  at  $7531.  for  making  alterations  and  re- 
pairs to  the  heating  and  ventilating  apparatus  in  Public 
School    31.    Brooklyn.      Bids    were    received    on    June    9. 

♦  (Official) — The  Department  of  Education.  500  Park  Ave.. 
Manhattan,  has  awarded  a  contract  to  WILLIAM  J.  OLVANY, 
177  Christopher  St..  Manhattan,  at  $8252.  for  making  altera- 
tions and  repairs  to  the  heating  and  ventilating  apparatus  in 
Public  School  No.  1,  Brooklyn.     Bids  were  received  on  June  9. 

Xew  York,  X.  Y. —  (Official) — Bids  will  be  received  until 
10:30  a.m..  June  23.  by  the  Fire  Department.  157  East  67th  St., 
for  the  installation  of  the  steam  heating  apparatus,  in  a  new 
central  office  of  the  firm-alarm  telegraph  system,  on  TranS' 
verse   Road.    Central   Park.      Joseph    Johnson    is   Comr. 

+Xew  York,  X.  Y. —  (Official) — Bids  were  received  June  14 
by  the  Board  of  Water  Supply  for  Contract  93,  installing  u 
portion  of  the  Catskill  Aqueduct  telephone  system,  as  fol- 
lows: NEW  YORK  TELEPHONE  CO.,  15  Dey  St.,  New  York 
City,  $41,617,  (awarded  contract);  Carpenter  &  Lindsay, 
Paterson,  N.  J.,  $46,549:  Lord  Electric  Co.,  105  W.  40th  St., 
New  York  City.  $51,379:  Watson-Flagg  Engineering  Co.,  27 
Thames  St.,  New  York  City,  $53,104;  Y'oung  &  Hvde,  Inc.,  Pro- 
duce Exchange  Bldg.,  New  York  Citv,  $53.S62;  Perry  J. 
Fitzgerald.  48  Howard  St..  Albany,  N.  Y.,  $58,543;  Henry  E. 
Fox  Construction  Co..  81  E.  125th  St..  New  York.  $64,656:  W. 
L.  Bull,  Jr..  Inc.,  135  Front  St.,  New  York,  $71,077.  Noted 
May  29. 

(Official) — Bids  will  be  received  until  2  p.m.,  June  24,  by 
the  President  of  the  Borough  of  Manhattan,  at  the  office  of 
the  Commissioners  of  Public  Works,  21  Park  Row,  for  item 
"A,"  for  furnishing  all  the  labor  and  materials  required  for 
repairs  to  the  power  plant,  excepting'  covering  on  piping, 
tanks,  etc.,  in  the  public  bath  building  located  at  342-34S 
East  54th  St..  Borough  of  Manhattan,  and  for  item  "B,"  fur- 
nishing all  the  labor  and  materials  required  for  repairs  to 
the  power  plant,  including  covering  on  piping,  tanks,  etc.,  in 
the  public  bath  building,  located  at  342-348  East  54th  St., 
Borough   of  Manhattan.      George  McAneny  is   Pres. 

Syracuse,  N.  Y. — A  power  house  58x36  ft.  four  stories  will 
be  erected  by  Onondaga  County  at  the  Onondaga  County 
Home.  Onondaga  Hill.  Frank  X.  Woon  is  Pub.  Agt..  Onondaga 
County,    Syracuse. 

Burlineton.  X.  J. — The  Public  Service  Corporation  is  ne- 
gotiating for  property  on  the  Delaware  River,  near  Burling- 
ton, and  plans  for  the  erection  of  an  electric  power  station 
to  furnish  energy  for  light,  power  and  railway  service  for 
this  vicinity.  The  proposed  station  is  to  later  supplant  the 
company's  plants  at  Burlington,  Bordentown  and  Cinnamin- 
son. 

+Cbatham,    X.    J We    are    advised    that    the    contract    for 

the  erection  of  a  chimney  at  the  municipal  electric-light 
plant  has  been  awarded  to  the  HEINE  CHIMNEY  CO.,  30 
Church  St..  New  York,  and  not  to  the  Manistee  Iron  Works 
(who  were  awarded  the  contract  for  pumps),  as  noted  In 
the    issue    of   June    12. 

FnrmlnKdaIr,  N.  J. — The  Board  of  Public  Utility  Commis- 
sioners has  granted  the  Farmingdale  Lighting  Co.  permission 
to  install  and  operate  a  system  on  the  road  between  Farm- 
ingdale   and    Freehold. 

Xenark,  X.  .1. — The  Board  of  Public  Utility  (Commissioners 
has  granted  the  Public  Service  Gas  Co.  permission  to  issue 
$750,000  of  capital  stock,  to  be  used  for  Improvement  and  ex- 
tensions to  Its  plants  and  system.  Henry  D.  Whitcomb  Is 
Gen.    Mgr. 

Yardvlile,  N.  J. — Charles  A.  Comp  has  acquired  the  Yard- 
vllle  electric-lighting  plant,  and  flour  and  feed-milling  plant 
operated  in  connection,  formerly  the  i)iopertv  of  .\ugUKtus 
Wolf,  Chambersburg.  I'enn.  The  new  owner  plans  for  exten- 
sive Improvements  and  additions  In  both  properties,  and  con- 
templates the  erection  of  water-works  near  the  power  sta- 
tion,  for  general   local   service. 

lllalrHville.  Penn. — Plans  are  being  considered  by  the  Town 
Council    for   the   cnnstriHtlon    of   an   electric-light   plant. 

Phllndplphin,  Penn. — The  Philadelphia  Rapid  Transit  Co. 
has  prepiirid  plans  for  the  construction  of  a  power  plant  at 
13lh  and  Mlinin  Sts.  Estimated  cost.  $30,000,  W.  L.  M.vize 
Is  Pur.  .Vgt. 
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llliii-MluiK-   JiiiK'il w.    Vii.— The    Noilolk    *    WchIitii    Hv. 

Cij.  is  hiivliiK  pl:ins  prepaii-d  for  thi-  iToctlon  of  a  stcatii- 
pi.wii-  tl.'CtrU'  pliiMt  of  about  32,000  hp.  at  Hlui-Btorn-  Junc- 
tion. 

lIlK'h  Point.  N.  C. — The  city  contemplates  the  extension  of 
its  transmission  lines  and  the  installation  of  additional  equip- 
ment  for   its  electilc-linht   system.      H.   C.    Bulla   Is   Mfe'r. 

itoeky  Mount.  \.  V — Bonds  for  $12,000  have  been  voted 
for  the  installation  of  additional  equipment  In  the  municipal 
electric-light  i)lant.  A.  S.  Lyon  is  Mgr.  and  Ch.  Hnsr.  of  the 
plant.      Noted    Felj.    13. 

Hock  Hill,  s.  ♦•.—  Plans  are  beinR  considered  bv  the  .South- 
ern I'ouer  Co.  for  the  construction  of  a  substation  at  Roclc 
Hill.      W.    K.    Cornell,    Charlott,    N.    C,    is    Pur.    Afit. 

l.ii  (irnnK'e.  <;n. — Bids  will  be  received  by  J.  U.  Kdmundson, 
Mayor,  until  July  S  for  the  installation  of  a  municipal  gas 
plant.  James  N.  Hazlehurst,  Candler  Bldg.,  Atlanta,  is  Con- 
sult.   Engr. 

lioNtrop,  L.M. — The  enlargement  and  improvement  of  the 
municipal  electric-light  plant  and  water  system  is  under  con- 
sideration.     J.   K.   Skipworth    is   Mayor. 

.\uuu.  Ohio — Plans  are  being  considered  by  the  Managers 
of  the  Electric  Light  Board  for  the  installation  of  additional 
equipment  in  the  municipal  electric-light  plant.  T.  S.  Price 
is  Clk.  of  the   Bd. 

<;alion.  Ohio — Bids  will  be  received  bv  the  Director  of 
Public  Service  until  noon.  June   24,  for  the  construction  of  an 


Nomalk,  Ohio — The  Cleveland,  .Southwestern  &  Columbus 
Ry.  Co.  will  expend  ?20,000  for  improving  its  plant  if  granted 
a    new    franchise.      C.    G.    Taylor    is    Supt. 

l'I.vmouth,  Ohio — Bids  will  be  received  bv  the  Board  of 
Trustees  of  Public  Affairs  until  June  26,  for  the  installation 
of  additional  equipment  in  the  municipal  electric-light  plant. 
J.    S.    .Smith    is    Clk.    of    the    Bd. 


\Vi 


Ohio — The    Trumbull    Public    Service    Co.    contem- 
expenditure    of    $40,000     for    improvements    to    its 


ing    considered    by    the    Village 
of     an     electric-light     plant     at 


plate 
plant. 

BlufTtou,  Ind. — The  citizens  are  considering  the  proposition 
to  issue  $20,000  of  bonds  for  the  improvement  and  installation 
of  new   equipment    in    the   municipal    electric-light    plant. 

AVaynotown,  Iiiil — (Official) — An  election  will  be  lield  Juno 
27,  to  vote  on  the  proposition  to  construct  and  operate  an 
electric-light  system  in  Waynetown.  E.  H.  Edwards  is  Town 
Clk.     Noted  Jlay  S. 

tirund  RapidH,  31lch. — The  construction  of  a  substation  at 
Wealthy  St.  and  Indiana  Ave.  is  contemplated  bv  the  Grand 
Rapids-Muskegon  Power  Co.  Estimated  cost,  $18,000.  A.  F. 
Walker.    Grand    Rapids,    is    Supt. 

ChleaKO,  III. — The  installation  of  a  power  plant  to  cost 
$24(i,000,  at  the  new  county  hospital  on  Lincoln  .St.,  has  been 
recommended    to    the    County    Board. 

ChleaKo,  III. — The  American  Car  &  Foundry  Co.  will  build 
a  one-storv  powei-  plant  in  connection  with  its  plant  at  South 
Wood    and    Paulina    Sts.      Estimated    cost.    $.')400. 

El^'ln,  III. — The  installation  of  a  municipal  elecric-light 
plant  is  under  consideration.  Chapman,  Inc.,  Chicago,  111.. 
is  Consult.   Engr. 

Homer,  111. — Preliminary  arrangements  are  being  made 
by  V.  S.  Thompson,  owner  of  the  local  electric-light  plant 
for  the  construction  of  a  new  plant  in  the  western  part  of  the 
town. 

Manlto,    III. — Plans    are 
Board     for     the     constructic 
ilanito. 

MaHon  City,  III. — The  Commercial  Club  is  interested  in  the 
installation   of   an    ornamental   street-lighting  system. 

+.>III\vaukee,  AVIs The  contract  for  furnishing  63  orna- 
mental lighting  standards  for  the  Grand  Ave.  Viaduct  has 
been  awarded  to  the  WISCONSIN  IRON  &  WIRE  WORKS. 
Plans  have  been  prepared  by  Vaughn  &  Meyer.  Estimated 
cost,    $8750. 

New  Richmond,  \VIs. — The  Commercial  Club  and  Council 
is  agitating  the  installation  of  an  ornamental  street-lighting 
system. 

Davenport.  Iowa — Permission  has  been  granted  to  the 
Peoples  Light  Co.  to  construct  a  gas  holder  at  Davenport  to 
cost    $60,000. 

OsHlan,  lona — The  construction  of  an  electric-light  plant 
at  Ossian  is  contemplated  by  Harry   Bullard. 

+  Pre»ton,  Io«ii — The  Citv  Council  has  awarded  the  con- 
tract to  the  J.  J.  MAHLER  ELECTRICAL  CO.,  for  the  instal- 
lation   of   an    electric-light    system    in    Preston. 


MlnneapoIU.  Minn. — Plans  are  being  considered  by  th.- 
Twin  City  Rapid  Transit  Co.  for  the  installation  of  addi- 
tional equipment  in  its  power  station  at  the  Twin  City  line. 
J.    J.    Canfield,    Minneapolis,    is    Gen.    Supt. 

Roseau,  Minn. — Bids  will  be  received  by  P.  H.  Buran,  Clk., 
until  June  20.  for  the  construction  of  an  electric-light  plant 
and  water  svstem  at  Roseau.  Plans  have  been  prepared  by 
Leonard    Peterson.    Thief    River    Falls. 

+  .\nKU!<ta,  Kan. — The  contract  for  the  construction  of  a 
municipal  electric-light  plant  has  been  awarded  to  S.  J. 
SAFFORD  &  SON.  Wichita.     Noted  Apr.  24. 

+Madison.  Kan. —  (Official) — The  contract  for  the  construc- 
tion of  an  electric-light  plant  and  water  system  has  been 
awarded  to  the  DES  MOINES  BRIDGE  &  IRON  CO..  Des 
Moines.  Iowa,  at  $30,000.  Bids  were  received  May  29,  by 
Chester  E.  Fellay.  City  Clk.  Rollins  &  W'estover,  Kansas  City. 
Alo..   are   Consult.    Engrs.      Noted  May   29. 

AViohita.  Kan. — Preliminary  arrangements  are  being  made 
for  the  installation  of  an  ornamental  lighting  system  on  West 
Douglas  Ave.  Estimated  cost.  $20,000.  Bert  C.  Wells  is  City 
Engr. 


Slilney,  >«-li. — At  a  recent  election  ll  wag  voted  to  Ihbuu 
$22.(100  in  bonds  for  the  construction  of  an  eleetrlc-llKhl  and 
powir   plant.      Noted    May    29. 

IIIk  atune,  S.  U.— The  installation  of  a  municipal  electrlc- 
llght  system  Is  under  consideration.  William  LauBter  \n 
<'lly  Audi-. 

t'oKMnrll.  N.  D — Plana  are  being  considered  by  the  CoKS- 
\vell  Electric  Light  &  Power  Co.  for  the  Installation  of  addi- 
tional  .(lulpnient    in   Its  plant. 

•  irand  KorkN.  >.  D — The  Installation  of  additional  equip 
ment  in  the  nuinlcipal  electrU-light  plant  Is  contemplate! 
by   the  managers  of  the  plant.      II.  Juneau   Is  Ch.    Engr. 

I.akoto.  .\.  II — The  Lakota  Light  &  Power  Co.  will  Increase 
the  capacity  of  Its  plant  by  Installing  new  (equipment.  James 
P.    Larson   Is   Mgr. 

z^..'**-.'''^""'""'  ■'^'-  •* — '^'<1»  W"  ''«  received  by  S.  E.  Peterson, 
City  Audr.  until  June  21,  for  thi-  construction  of  a  municipal 
clectric-llght  plant.  H.  G.  Lykken,  Grand  Forks,  is  Consult. 
Engr.      Noted   May   22. 

Holier  SprlnKi).  Ark. — U.  S.  Bratton,  of  the  Arkansas  Public 
Service  Co.,  Little  Rock.  Is  negotiating  for  a  water-power 
site  on  the  Little  Red  River,  near  Heber  Springs,  and  Is  plan- 
ning the  erection  of  a  hydro-electric  plant  to  develop  3000  hp. 

lioekport,  Te« — The  Rockport  Electric  Light  Co.  has  sold 
Its  electric-light  and  power  plant  to  G.  E.  Fussell,  Eagle 
Lake,    Tex.      The    plant   will    be    remodeled   and   enlarged. 

SanderNon,  Tex. — The  construction  of  an  electric-Ilght 
plant  at  Sanderson  is  contemplated  by  E.  McGlnley.  Esti- 
mated   cost    $10,000. 

WhItPMlioro,  Tex. — At  a  recent  election  it  was  voted  to  In- 
stall   a   municipal    electric-light    plant. 

Cleveland,  Okla. — The  construction  of  a  new  electric-light 
plant   is    under    consideration    by    the   City   Council. 

CaHa  Grande,  .\rl»j. — The  Casa  Grande  Valley  Water  Users' 
Association  contemplates  the  construction  of  a  500-hp.  plant 
in    the    Casa    Grande    Valley. 

Phoenix,  .\rlj! — The  following  bids  were  received  by 
the  Salt  River  Water  Users'  Association  for  the  construc- 
tion of  a  power  house  for  the  Cross  Cut  canal  power  plant: 
.Arizona  Engineering  &  Construction  Co.  i  Bowen  &  Shum- 
way).  $34,000:  E.  W.  Keithline.  $37,055:  Marlln  &  Gillas,  $37,- 
^'■ii  ,I-os  Angeles  Planing  Mill  Co.,  $39,854.  The  structure 
will  be  85x140  ft.,  two  stories  and  will  be  of  reinforced  con- 
crete.     Bids   were   received   June   5.      Noted   May   15. 

WIIIIamH,  Ariz. — The  Williams  Water  &  Electric  Co.  con- 
templates purchasing  two  25-cycle  440-volt  generators,  and 
one    60-cycIe   2200-volt  generator. 

!«pokane.  Wash — The  Okanogan  Valley  Power  &  Light  Co. 
has  been  organized  and  has  taken  over  the  power  plant  of 
Nixon-Kimmel  Co.  near  Pateros,  the  Big  Bend  Light  &  Power 
Co.  and  the  Grangeville  Light  &  Power  Co.  These  systems 
will  be  combined  and  improvements  made.  The  officers  of 
the  new  concern  are:  Eugene  Enloe,  Pres. ;  S.  E.  Gates, 
Vice-Pres.,    and    W.    C.    Sivyer,    Secy.-Treas. 

Portland.  Ore. — The  Northwestern  Electric  Co.  has  been 
granted  a  franchise  to  construct  and  operate  a  central  heat- 
ing   plant    in    the    Pittoek    Block.      Estimated    cost    $300,000. 

Alhamhra.  Calif — O.  M.  Caulk,  City  Clk.,  will  receive  bids 
until  9  a.m.,  June  21,  for  furnishing  ornamental  concrete 
lamp  posts,  together  with  necessary  equipment,  wiring  and 
appurtenances  for  lighting  Granada  Ave.  between  Alhambra 
and    Mission   Roads. 

Fresno,  Calif. — The  San  Joaquin  Light  &  Power  Co.  will 
spend  $2,000,000  during  the  next  six  months  to  increase  its 
steam  and  generating  capacities  24,000  hp.,  and  to  build 
1000  miles  more  of  distributing  lines  to  supply  a  number  of 
small    towns.      A.    G.    Wishon,    Fresno,    is    Gen.    Mgr. 

Piedmont.  Calif. — The  installation  of  a  municipal  electric 
light  plant  is  being  considered  by  the  City  Council. 

Brockvllle.  Ont. — Bids  are  being  received  by  the  Light 
and  Power  Department  for  the  installation  of  a  ornamental 
lighting    system    on    Main    St.,    one    mile    in    length. 

Melita,  Man. — .\  franchise  has  been  granted  to  R.  E.  Denny 

to   construct    and  operate  an   electric-light   plant   in   Melita. 

RuHsel,  Man. — The  construction  of  a  municipal  electric- 
light    plant   to   cost    $18,000   is   being   considered. 

Prince  Albert.  Sask — Plans  are  being  prepared  for  the 
construction  of  a  new  steam  generating  station  at  Prince 
Albert.     C.  O.  Davidson  is  City  Clk. 

Saskatoon,  Sask. — An  expenditure  of  $15,000  Is  planned 
for  the  extension  of  the  electric-light  and  power  svstem 
.\ndrew    Leslie    is    City    Clk. 

BRIOCHES 

+  Bangor,  Maine — (Official) — The  City  Council  has  awarded 
a  contract  to  the  CANTON  BRIDGE  CO..  .\ttleboro  .Mass 
at  $15,417.  for  the  construction  of  two  approach  spans  of 
the  superstructure  of  the  steel  highway  bridge  over  the  Pen- 
obscot River,  between  Bangor  and  Brewer.  The  length  of  the 
spans  will  be  102  ft.  and  61  ft.  from  center  to  center  of  end 
bearings.  Bids  were  received  June  10.  Frank  F.  Prossey  is 
City    Engr.      Noted   June    5. 

Manchester,  N.  H. — The  Mayor  has  approved  the  bilk 
passed  by  the  Common  Council  appropriating  $100,000,  for  the 
construction  of  a  bridge  across  the  Piscataquog  River  at 
Kelley  St.      Samuel   J.   Lord   is  City   Engr.      Noted  June  5. 

Amsterdam.  >.  Y. —  (Official) — The  Common  Council  has  re- 
tained the  Concrete  Steel  Engineering  Co..  Park  Row  Bldg.. 
New  York.  N.  T..  to  design  and  prepare  the  plans  for  a  new 
concrete  bridge  over  the  Mohawk  River.  This  will  replace 
the  steel  bridge  recently  destroyed  bv  the  spring  freshets 
F.    E.    Crane   is  City   Engr. 

filens  Falls.  N.  \'. —  (Official) — The  Concrete  Steel  Engi- 
neering Co..  Park  Row  Bldg..  New  York.  N.  Y..  has  been  re- 
tained as  consulting  engineer  to  design  a  concrete  bridge  over 
the   Hudson   River   at  Glens   Palls.     Howard   M.   West   's   City 

Engr. 
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York.  X.  Y. — At  a  recent  town  meeting  the  citizens  voted 
to  appropriate  $11,200  for  the  purpose  of  constructing  3°'"}li 
with  the  town  of  Genesee  a  new  highway  bridge  across  the 
Genesee    River,    between    the    towns    of   York    and    Geneseo. 

Xew  Brunswick.  X.  J. — Bids  will  be  received  until  2:30 
p.m..  June  23.  bv  the  Board  of  Chosen  Freeholders,  for  the  re- 
building of  three  wooden  bridges  over  the  Manalapan  BrooK, 
in  Monroe  Township.      Peter  H.  S.   Hendricks  is  Comr. 

+Tom»  River.  X.  J.— (Official)— Arthur  C.  King,  Engr.-in^ 
Charge.  Toms  River,  has  awarded  a  contract  to  BDWAKU 
FAT  &  SON,  1821  Ranstead  St.,  Philadelphia,  Penn.,  at  $95.- 
000,  for  the  construction  of  a  road  bridge  across  Barnegat 
Bay.  from  Island  Heights  to  Sea  Side  Park.  The  structure 
will  consist  of  7212  ft.  of  timber  trestle  and  3150  ft.  of  earth 
fill,  bulkheaded.     Bids  were  received  on  May  17.     Noted  May  1. 

Bntier.  Prnn. — Bids  will  be  received  by  the  Board  of 
County  Commissioners  until  July  2,  for  the  construction  ot  a 
joint  county  bridge  between  Butler  and  Armstrong  Counties, 
over  Bear  Creek.     The  superstructure   will   be  a  steel   truss. 

Frrnvliville,  Prnn. —  (Offlcial) — Bids  will  be  received  until 
June  21.  by  the  Supervisors  of  Girard  and  Covington  Town- 
ships, for  the  building  of  a  reinforced-concrete  bridge  on  the 
existing  abutments,  at  Frenchville.  E.  W.  Hess,  Clearfield, 
is    Engr.-in-Charge. 

HarrlHbiirK,  Penn. — The  following  bids  were  received  on 
June  5.  by  the  State  Superintendent  of  Public  Grounds  and 
Buildings,  Capitol,  for  the  construction  of  a  bridge  over 
Mihoning  Creek  at  Alacks  Fording.  Armstrong  County;  J.  A. 
Lord.  Hastings,  $11,995;  G.  \V.  Ensign,  Camp  Hill.  $15,253; 
Nelson  Mervdith  Co.,  Chambersburg.  $16,932;  Ferro  Concrete 
Co..  Harrisburg.  $18,795.  and  E.  M.  Wichert  Co.,  Pittsburgh, 
$21,886.     Samuel  B.   Bambo  is  Supt.     Noted  May  29. 

.UorrlHtunn,  Penn. — Bids  will  be  received  until  11  a.m.,  July 
2.  by  the  Board  of  Commissioners  of  Montgomery  County,  for 
the  construction  of  a  reinforced-concrete  bridge  over  the 
west  branch  of  Stonv  Creek,  West  Point,  and  for  the  repair- 
ing of  Crow  Creek  Bridge,  near  Bridgeport.  John  N.  Jacobs 
is  County  Controller. 

+ReadinK.  Penn. —  (Official) — The  County  Controller  has 
awarded  a  contract  to  the  FERRO  CONCRETE  CONSTRUC- 
TION CO..  Harrisburg.  at  $6566.  for  the  construction  of  a 
reinforced-concrete    arch    and    girder    bridge    across    the    Tul- 

Sehocken  Creek,  In  Marlon  Township.  Bids  were  received 
une    11.      D.   K.   Hoch   is  County   Controller.      Noted   June    5. 

York.  Penn. — Bids  will  be  received  until  June  24,  by  the 
Board  of  County  Commissioners.  Court  House,  for  the  con- 
struction  of  eight   concrete   and   three   stone   bridges. 

+CavlnB«an.  Va. —  (Official) — The  Circuit  Court  of  Alle- 
gheny County  has  awarded  a  contract  to  the  ROANOKE 
BRIDGE  CO.,  Roanoke,  at  $8375,  for  the  construction  of  two 
concrete  and  steel  bridges.  Both  will  be  built  over  Dunlap 
Creek,  one  HO  ft.  long  and  the  other  50  ft.  long.  Bids  were 
received  June  7.  The  Childrey-Sunday  Co.,  Richmond,  are 
Engrs.-ln-Charge.     Noted  June  5. 

Maeon,  (;n. — Rids  will  be  received  until  June  24.  by  the 
City  Council,  for  repairs  on  the  Spring  St.  bridge.  J.  J. 
Gaillard    is  City   Engr. 

Greenop.  Ky. —  Bids  will  soon  he  received  by  the  Fiscal 
Court  for  the  construction  of  a  bridge  over  North  Foric. 

Ijexlneton,  Ky. — Bids  will  soon  be  received  by  the  Fiscal 
Court  at  Lexington,  for  the  construction  of  a  steel  or  con- 
crete bridge  over  Elkhorn  Creek.  Plans  are  by  L.  Terrell, 
State   Road   Engr.,    Frankfort. 

Oneniiboro,  Ky. — The  Fiscal  Court  of  Daviess  County  has 
had  plans  prepared  for  the  construction  of  seven  bridges, 
with    concrete    piers    and    steel    superstructures. 

Padncah,  Ky. — The  County  Fiscal  Court  has  had  plans 
prepared  for  the  construction  of  a  three-span  bridge,  each 
100   ft.   clear,   with  a   reinforced-concrete   floor  and   abutments. 

Cincinnati.  Ohlt> — The  Board  of  Commissioners  of  Hamilton 
County  in  joint  session  with  the  Board  of  Commissioners  of 
Deaborn  County.  Ind..  recently  approved  the  plans  prepared 
for  an  Interstate  bridge  over  the  Whitewater  River,  at  Har- 
rison.    The  estimated  cost  is  $76,000. 

Cinrinnnti,  Ohio — Rids  will  be  received  until  noon,  July 
11,  by  the  Boaril  of  Commissioners  of  Hamilton  County,  for 
the  following  work:  A  wrought-iron  truss  bridge  on  Elliot 
.St.,  In  Sprlngfli  Id  Township:  a  bridge  over  Mill  Creek,  near 
the  Fair  Grounds.  Springfield  Township:  a  bridge  over  the 
mouth  of  the  Blue  Rock  Creek,  on  Blue  Rock  Pike.  Colerain 
Township:  for  culvert  work  on  the  Union  Cemetery  Road.  Al- 
bert Relnhardt  is  Clk. 

C'Irveland,  Ohio— Bids  will  be  received  until  11  a.m.,  July 
9.  by  the  Board  of  Commissioners  of  Cuyahoga  County,  for 
the  construction  of  a  concrete  arch,  over  Chippewa  Creek, 
BrlcksviUe   Township.      John    F.    Goldenbergen    Is   Clk. 

Fnri  .\neient,  Ohio— The  County  Commissioners  of  Warren 
County  will  erect  a  single  span  high  truss  bridge  at  Lebanon. 
with  IB-ft.  roadway,  with  creosoted  plank  and  block  floor  and 
repairing  and  laHlng  old  abutment  with  concrete,  over  the 
Little  Miami  River  at  Ft.  Ancient,  at  an  estimated  cost  of 
$12.«r.n.      T.    C.    Patterson    Is  County   Audr. 

Marietta.  t>hli>— Bids  will  be  ri-celved  until  Julv  5,  bv  the 
Board  of  CommlHsloners  of  Washington  County,  for  furnish- 
ing all  mali'rials  and  building  a  bridge  across  the  Musk- 
ingum   niv.r,   at    Lowell. 

+7.aneiaville,  Ohio — The  Board  of  County  Commissioners 
has  awarded  a  contract  to  O.  W.  LANR.  Newark,  at  $21,000, 
for  the  cnnntruclion  of  the  Oaygport  Bridge.  Bide  were  re- 
ceived  on   June   7. 

Lafayette.  Inil — Plans  for  a  bridge  to  ho  built  across  the 
Wabash  River  al  the  foot  of  Main  Hi.  were  submitted  to  the 
Board  of  County  ('omnilsslonerH  by  William  K.  Ilatt.  Albert 
Smith  and  Kverelt  11.  Vawter.  structural  i-nglneers.  Th.-  cost 
l«  estimated  at  »2.'.00nri  fnr  the  concrete  and  $225,000  for  the 
■  teel.  The  new  brldg-  would  be  200  ft.  longer  than  the  old 
bridge,  and  It  Is  planned  to  make  It  40  ft.  wide,  exclusive  ot 
the   walks. 

Nohleavllle.  Ind — Bids  will  be  received  until  11  a.m.,  June 
24,  bv  the  Board  of  PommlsHloners  of  llTmllton  Countv  for 
the  <i.nHlnic-llon  of  a  bridge  over  the  south  Iniir  of  the  White 
Jllver   near   I'erkliisvllle.      Oefirgi-   Orlffen    Is  County  Audr. 


Maseoutnh,    III Bids   will    be    received    until    10    a.m.,    June 

27  hv  the  Town  Clerk,  at  the  Town  Hail,  for  the  construction 
of'  three  reinforced  concrete  bridges  in  Mascoutah  Township, 
St.    Clair   County.      Charles  Stock   is   Town   Clk. 

Jnnesville.  AVis. — Charles  E.  Moore,  County  Highway 
Comr.  has  awarded  contracts  for  a  concrete  bridge  in  the 
town  of  Harmonv  and  one  in  the  town  of  Spring  Valley  to 
E  L  BOYLES,  Beloit,  Wis.  The  first  bids  were  rejected.  Both 
bridges  receive  state  and  county  highway  aid.  Cost,  $3000. 
The  common  council  has  decided  to  erect  two  new  concrete 
bridges,  one  over  Spring  Brook  on  South  Main  St.,  and  another 
over  the  Rock  River  at  Milwaukee  St.  The  Spring  Brook 
bridge  will  be  three-span,  72  ft.  long  and  26  ft.  wids.  The 
Milwaukee  St.  Bridge  was  recently  damaged  by  fire,  and  will 
be  replaced  bv  a  concrete  structure.  Plans  are  now  in  the 
hands  of  the  'State  Commission  for  approval.  Bids  will  be 
asked   soon. 

Merrimac.  Wis. —  (Offlcial) — The  State  Legislature  at  Madi- 
son, has  passed  a  bill  providing  for  the  construction  of  a 
bridge  across  the  Wisconsin  River,  at  Merrimac.  The  struc- 
ture will  be  of  steel,  reinforced-concrete  floor,  with  a  lift 
or  draw  span  of  a  70-ft.  clear  opening.  The  total  length  will 
be  approximately  2000  ft.  The  estimated  cost  is  $93,000.  M. 
W.  Torkelson,  Madison,  is  State  Bridge  Engr.     Noted  June  12. 

North  Fond  du  Lac,  Wis. — The  Village  Board  has  author- 
ized the  construction  of  a  concrete  bridge  at  Center  St.  to 
replace   the   present   wooden   structure. 

Guthrie,  Okla. — The  Board  of  Commissioners  of  Logan 
Countv  has  ordered  that  a  bridge  lie  built  across  the  Cimar- 
ron River,  north  of  Division  St.  The  new  structure  will  be 
built  of   concrete   and   steel. 

♦Everett.  \VaMh. — The  Board  of  County  Commissioners 
has  awarded  a  contract  to  the  INTERNATIONAL  BRIDGE 
CO..  Central  Bldg.,  Seattle,  at  $30,586,  for  the  construction  of 
a  bridge   over  the    Ebby  Slough.      Noted   June   5. 

Visalia,  Calif. — A  steel  bridge,  estimated  to  cost  $180,000, 
will  be  constructed  across  the  St.  Johns  River,  near  Visalia, 
by   the   Minkles  Southern   Ry. 

Lytton,  B.  C. —  (Offlcial) — We  have  been  advised  by  resi- 
dent engineers  that  the  contracts  have  been  let  by  the  pro- 
vincial government  for  the  construction  of  a  steel  highway 
bridge,  with  concrete  substructure,  across  the  Thompson 
River  at  Lytton.  This  bridge  carries  the  main  highway  from 
Hope  to  Lytton  on  toward  Lillooet  and  the  north.  It  consists 
of  one  steel  250-ft.  truss  span,  35  ft.  deep,  resting  on  con- 
crete, piers  70  ft.  above  low  vyater,  together  with  two  70-ft. 
plate  girder  spans  and  one  50-ft.  plate  girder  span,  carried 
on  steel  bents  and  concrete  abutment.  There  is  some  200 
ft.  of  trestle  approach,  with  a  similar  length  of  grading.  The 
level  of  the  new  bridge  will  be  40  ft.  higher  than  the  present 
structure  and  will  greatly  improve  the  grading  at  this  cross- 
ing. The  steel  will  be  fabricated  by  the  Canadian  Bridge 
Co.,  while  the  Graff  Construction  Co.,  Seattle,  Wash.,  will 
construct  the  substructure  and  carry  out  the  erection.  The 
bridge  was  designed  by  E.  A.  Stone,  M.  Can.  Soc.  C.  E..  M. 
Inst.  C.  B.,  consulting  engineer  of  Vancouver,  B.  C.  This 
work    was    noted    June    5. 

Victoria.  B.  C — The  City  Council  has  authorized  the  city 
Engineer  to  prepare  plans  for  a  concrete  and  steel  bascule 
bridge,   with  a  span   of  200  ft.,  at  Johnson   St.     Noted  Mav  1. 

WATER    SUi»Pl,\' — IRRIGATION 

BoMton.  Mass — (Offlcial) — Bids  will  be  received  bv  .the 
Supply  Department  until  June  24,  for  furnishing  410  hy- 
drants for  the  high-pressure  fire  service.  Charles  H.  Slat- 
tery  is  Temporary  Supt. 

Bids  will  be  received  by  L.  K.  Rourke,  Comr.  Pub.  Wks., 
until  June  20,  for  furnishing  and  delivering  five  sluice  gates 
and  compressed  air  rams  at  Moon  Island;  and  for  assembling 
100  Boston  post  hydrants,  200  6-in.  valves,  and  100  12-in. 
valves. 

CohnNset,  MaMs. —  (Official) — The  Cohasset  Water  Co.  plans 
to  build  a  deferrization  plant,  capacity  1.000.000  gal.,  at  the 
Beechwood  pumping  station,  Cohasset.  The  plant  will  con- 
sist of  an  aerator,  trickier,  subsiding  basin,  three  mechanical 
niters  and  appurtenances.  Estimated  cost  $14,.000.  The 
plans  and  specifications  are  on  file  at  the  office  of  R.  S. 
Weston,   Consult.   Engr.,   14  Beacon  St.,   Boston. 

+S|irlnKfleld,  llnMN. — The  Water  Board  has  awarded  con- 
tracts for  furnishing  water  pipe  to  its  U.  S.  CAST  IRON  PIPE 
&  FOUNDRY  CO.  Philadelphia,  Penn.,  as  follows:  500  ton 
12-in.  at  $23.60  per  ton;  100  ton  10-in.  at  $23.60  per  ton  70 
to  4-ln.  at  $25.60  per  ton;  special  sizes  48  24-in.  at  $52.50 
per    ton. 

GIen«  FallH.  N.  Y. — Howard  M.  West,  Water  Supt.,  has 
been  authorized  by  the  Water  Commission  to  reinforce  the 
spillway  walls  of  the  concrete  dam  of  the  Keenan  Reser- 
voir. 

Xew  York.  N.  Y — (Offlcial) — Bids  will  bo  received  until 
2  p  rn.,  June  23,  by  the  Commissioner  of  Water  Kupplv,  Gas 
&  Electricity,  21  Park  Row,  for  furnishing,  delivering  and 
laying  water  mains  and  appurtenances  In  (^raiid  Boulevard 
and  concourse.  Borough  of  the  Bronx.  Henry  S.  Thompson 
Is  Comr. 

A^IMeuHantvllle.  X.  Y — (Ollicial )— Rids  will  bo  lecelvcd  by 
the  Board  of  Village  Trustees  until  8  p.m.,  June  24.  for  com- 
pleting the  construction  of  a  circular  mass  <oncret'<  reservoir 
of  500.000  gal.  capacity,  designated  as  Contract  1:  also  for 
completing  the  pipe  line  leading  to  the  res^ervolrs,  designated 
as  Contract  2.  Plans  and  speclficaulons  are  on  file  at  the 
office  of  the  Village  Clerk,  and  at  the  omc.->  of  the  Llppinct^tt 
Engineering  Co.,   30    East   42d   St..   New  York. 

GlouceMter  City.  X.  J.— The  P.  A.  Stev/art  Co.  Is  t.lf.nnlne  to 
Install  a  system  of  water  mains  on  Its  tract  of  !a;id  at  Charter 
Oak  Farm.  The  company  has  made  application  to  oBcaIn 
a  water  supply    from    the   city. 

Hnledon.  X.  .1 — The  Borough  Counell  has  called  a  special 
election  for  the  purpose  of  voting  bonds  f.ir  $10,000  for  xteii- 
slons   to   the   water   system. 

Ilocknivay.  X.  J.— The  Water  Committee'  if  the  Borough 
Council,  acting  upon  Instructions  from  the  State  Board  of 
llealth.  Is  planning  to  make    improvements  and   extensions   to 

i'.>''n  aaA'''' NT  "^'i'';'!''  Z*^'*  ^""''«  's  estimated  to  . .  U  about 
$20,000.      Noted   May   22. 
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Viinlrllli-.   IV.  J — .Si'o   Itom   umliT   LlKht.   llrat   and   Pow.t. 

Allciilonn.    IV —  (Oflknal)  —  In    cuMM.ithin    with    the    Im- 

piiiviiiK  111'  tlu'  wiitiT  HVHli-m,  Johnson  &  KuIIlt.  ConHuIt. 
Ennis..  150  Niis;ui  St.,  N.w  York.  N,  V,,  hiivi-  been  ii'talni-d 
to  dtslKn  thL>  iippai'.ilns  for  thi'  application  of  the  hypochloric 
llni-  of  the  dislnl.Ttant  supply.  Chaili'S  D.  Wlerbach  Is 
City  EnKr.      Notid   Apr.    10. 

lliirnfMlioro.  IVuii. — The  UorouKh  Council  has  passed  an 
ordinance  authorizing  a  special  election  to  vote  on  a  bond 
Issue  of  .$35,000,  for  the  construction  of  a  municipal  water 
plant. 

KvniiMVlllr,  IViin. —  (Omclal)  — Bids  will  be  received  bv  A. 
Lotz.  Secy.  Uoro.  Council  until  8  p.u)..  June  20.  for  the  con- 
struction of  a  brick  and  concrete  nservoir  of  200.000  t?al. 
capacity.  Plans  may  be  obtained  at  the  ofTlce  of  the  McBridc 
Surveying    &    Engineering    Co.,    331    fourth    Ave.,    Pittsburgh. 

+H<iraoMtrii<l.  I'rnn. — Contracts  for  improving  the  water 
system  have  been  awarded  by  the  Borough  Council  as  fol- 
lows: R,  M.  WICKKS.  Piltsburgh.  extension  of  the  intake 
pipe.  $7735;  H.  R.  11 EINIOICKIO.  New  York,  erection  of  smoke- 
stack 110  ft.  high.  $1720;  I'.ABCOCK  *  WILSON.  Pittsliurgh, 
two  250-hp.  boilers.  $7fi5(!:  PITT  CONSTRUCTION  CO.,  Pitts- 
burgh, erection  of  bichloride  plant  for  purifying'  the  water, 
$375.     Noted  June   12. 

I.oretto,  Ponii. —  (Offlcial) — Bids  are  being  received  by  G. 
Etzel,  Mgr..  for  improvements  to  the  property  of  C.  M.  Schwab. 
The  contract  inchidcs:  Ston.-  walled  dam,  with  overflow,  the 
dam  to  be  25  ft.  high  and  2iin  ft.  long,  mounted  with  an  iron 
fence:  grading  surr<iunding  hiU.sides:  constructing  ISOO  ft. 
of  iron  fence;  constructing  two  reservoirs,  each  GO  ft.  in  diam- 
eter and  12  ft.  deep. 

AViiMhinetoii,    D.    C Bids   will    be    received    by   the   District 

Commissioners  until  June  1!),  for  furnishing  and  delivering 
1359  tons  of  c.-i.  water  pipe,  and  156  tons  of  c.-i.  water  pipe 
specials.     Cuno   H.   Rudolph   is  Chn. 

.\Khlnni1,  \n. — The  citv  contemplates  purchasing  the  hold- 
ings of  the  Ashland  Gas.  .Se-vverage  &  Water  Co.  F  .'W.  Scar- 
borough. Consult.  Engr.,  has  appraised  the  system  at  $32,000, 
and  estimated  the  cost  of  installing  a  municipal  system  at 
$30,000. 

Shnilysiile,  Va — The  village  contemplates  the  installation 
of  a  water  system,  the  water  to  be  piped  from  Moundsville, 
which   is  Just  across  the   river. 

I^nnrnster.  S.  C. — The  city  contemplates  an  expenditure  of 
$12,000,    for  improving  and   extending   the    water   system. 

M«ore«ville,  N.  C— An  election  has  been  called  for  July 
8,  to  vote  on  a  bond  issue  of  $20,000,  for  extending  the  water 
system. 

AVoHhiiigton,  IV.  C Gilbert  C.  'White,  Consult.  Engr..  Char- 
lotte, N,  C.  is  preparing  plans  for  the  construction  of  water 
and  sewer  systems  and  an  electric-light  plant  here.  Bonds 
for  $130,000  were  recently  voted  for  this  work.     Noted  Apr.  17. 

LngrnnKe.  «a. — Bids  will  be  received  by  J.  D.  Edmundson, 
Mayor,  and  the  City  Council,  until  5  p.m..  July  8,  for  con- 
structin.g  a  municipal  water  system  and  gas  plant.  Plans 
were  prepared  bv  James  Nesbit  Hazlehurst,  Consult.  Engr.. 
Candler  Bldg.,  Atlanta.  Estimated  cost,  $190,000.  Noted 
Apr.    24. 

Rome,  Go. — The  city  contemplates  an  expenditure  of  $35,- 
000  for  installing  new  pumps  at  the  city  pumping  station. 
Noted   Mar.   27. 

ThumnHton,  Gn. — Bonds  for  $15,000  have  been  voted  for 
improving  the  water  and  sewer  systems.  Plans  for  the  pro- 
posed improvements  ari>  being  prepared  by  the  J.  B.  McCrary 
Co.,  Third  National   Bank   Bldg..   .Atlanta.     Noted  May   15. 

Jackson.  Miss. — Bonds  for  $100,000  were  voted.  June  7.  for 
constructing  a  filtration  plant  and  reservoir,  and  laying  a 
36-in.  supply  main.      B.   H.   Klyce  is  City   Engr.     Noted   May  1. 

Pass  Christian,  Miss. — The  City  Council  is  receiving  bids 
for  laving  a  4-in.  water  main  in  Front  St.,  from  Market  St. 
to   Davis   St. 

Pontotoc,  Miss. — The  Pontotoc  Electric  Light  &  Power  Co. 
contemplates  the  installation  of  a  water  system,  to  include 
mains,  pumps,  boilers  and  an  elevated  steel  tank  of  100,000 
gal.   capacity. 

Monroe,  La. — Tentative  plans  have  been  prepared  fo' 
improvements  and  extensions  to  the  water  system,  estimated 
to  cost  $75,000. 

+L.enoir  City,  Tenn The  contract  to  install  a  water  sys- 
tem here  has  been  awarded  to  the  J.  B.  McCRARY  CO.,  Third 
National  Bank  Bldg..   .Atlanta,  Ga.      Estimated  cost,  $40,000. 

Nasliville,  Tenn. — The  proposition  to  issue  $2,500,000  of 
bonds  for  constructing  a  reservoir  was  defeated  at  the  elec- 
tion, June  5.  The  city  will  now  proceed  with  its  original 
plan  of  repairing  the  reservoir  damaged  last  year.  Estimated 
cost.  $200,000.  George  W.  Stainback  is  Chn.  Bd.  Pub.  Wks. 
Noted    .\pr.    24. 

.'Vliron,  Ohio — (Offlcial) — The  city  is  about  to  begin  the 
construction  of  a  reservoir  dam  on  the  Cuyahoga  River  for 
water  supplv.  The  dimensions  of  the  dam  will  be.  IS  ft.  high 
and  530  ft.  long,  of  which  about  one-half  is  reinforced  con- 
crete spillway,  and  the  other  half  earth  embankment.  The 
dim  is  of  hollow  reinforced  concrete  with  a  floor,  designed  by 
P.  A.  Barbour.  Consult.  Engr..  Boston,  and  carried  out  by  the 
Ambursen  Hydraulic  Construction  Co.  under  his  supervision. 
Noted  May  29. 

Cincinnati.  Ohio — (Offlcial) — Bids  will  be  received  by  Y. 
T.  Price.  Dir.  Pub.  Ser.,  until  noon,  June  20.  for  furnishing 
and  delivering  c.-i.  specials  for  the  water  distribution  system. 

Bids  will  be  received  bv  V.  T.  Price.  Dir.  Pub.  Ser..  until 
noon.  June  24.  for  furnishing  and  delivering  valves  for  the 
water   distribution    system.  _ 

Bids  will  be  received  bv  'V.  T.  Price.  Dir.  Pub.  Ser..  until 
noon.  June  24.  for  laying  c.-i.  pipe,  specials  and  valves,  from 
the  main  pumping  station  on  Eastern  Ave.,  to  the  intersection 
of    Madison    and    Grandlin    Roads.  „    ,      „  »., 

Bids  will  be  received  bv  V.  T.  Price.  Dir.  Pub.  Ser..  until 
noon.  June  27,  for  furnishing  and  delivering  c.-i.  pipe  and 
specials  for  the  42-in.  main  in  Madison  Rd..  from  Grandin  Rd. 
to  Cinnamon  .t^t.  Plans  and  specifications  are  on  file  at  the 
office  of  the  General  Superintendent  of  the  'Water-'U'^orks  De- 
partment. 


+Geni'vn,     Ohio 

reinr.iiced-concrete  ilani. 
awarded  to  I!.  T.  HEWITT.  JerTerson,  Ohio,  at  $l4.!)8«.  HIdH 
were  opened  by  the  Hoard  of  Public  AfTairM,  June-  6.  Noted 
May   29. 

Gienilnle,  Ohio — (Olliclal)— BIdH  will  be  received  by  the 
Board  of  TrusteiB  of  Public  AffalrB  until  noon,  July  2,  for 
the  following  work:  Ualslng  water  tank,  placing  pot  bottom 
in  water  tank,  placing  Portland  cement  concrete  air  compreii- 
Bor,  and  electric  motor,  and  constructing  a  steel  water  tower 
and   tank.     J.   H.   Feenister.  Jr.,   Is  Clk.  of  Bd. 

I.lmn,  Ohl€>— (Olliclal)  —  Bids  will  soon  be  asked  for  lay- 
ing about  M.,S30  lln.ft.  of  20-in.  c.-l.  water  main,  the  pipe  to 
be  furnished   by   the  city.     J.   R.  Morris  is  Dir.   Pub.   Ser. 

Nornoofl,  Ohio — A  bond  Issue  of  $140,000  Is  proposed,  for 
Installing  a  new  softening  system  In  connection  with  the 
water-works;  also  a  new  boiler,  pump,  engine,  dynamos,  etc. 
W.   M.   Frldman,   Mayor. 

rulncNville,  Ohio— (O(llclal)  —  Bids  will  be  received  by  S. 
A.  Haskell,  nir.  Pub.  Si  r..  until  noon.  July  8.  tor  constructing 
a  w.iti?-  purKiealion  works  of  3.000,000  gal.  capacity,  and  a 
pumping  system,  this  being  Contract  2  of  the  proposed  Im- 
provements to  the  water  system.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Director,  and  at  the  office  of 
R.  Winthrop  Pratt,  Consult.  Engr.,  Hippodrome  Bldg.,  Cleve- 
land.     Noted    June    12    and    May   8. 

Decatur,  Inii. — Bids  will  be  received  by  the  City  Council 
until  July  1.  for  constructing  a  relnforced-concretc  reservoir 
of  230.000  gal.  capacity.  Plans  are  on  file  with  H.  M.  Devoss, 
City  Clk.,   and   J.   T.  Gllllg.   Engr. 

+  iiiK  Rapiils,  Mich The  contract  to  extend  the  water  sys- 
tem has  been  awarded  to  the  MARKUE  CEMENT  CO.,  Mus- 
kegon. The  contract  Involves  laving  about  15,000  ft.  fif  4- 
to  12-in.  c.-l.  mains.  Gardner  S.  ■VViniams,  Ann  Arbor,  Mich., 
is   Consult.    Engr.      Noted    May   29. 

Chicai^o,  III — The  city  has  purchasid  a  tract  of  land  In 
Mayfair,  as  a  site  for  Its  proposed  new  pumping  plant,  which 
is  estimated  to  cost  $250,000.  L.  E.  McGann  is  Comr.  Pub. 
Wks. 

+Qnincy,  III — (Offlcial) — The  Citizens'  Water  Co.  has 
awarded  a  contract  to  the  NEW  YORK  CONTINENTAL 
JEWELL  FILTRATION  CO..  15  Broad  St.,  New  York,  at  $99,- 
484,  to  build  a  water  purification  plant,  consisting  of  baffle 
chamber.s,  sedimentation  basins,  and  a  6,000.000-gal.  filtra- 
tion  plant  and    clear   well. 

Carson,  loiva — The  City  Council  has  been  authorized  tc 
install  a  water  system  estimated  to  cost   $15,000. 


Deerwood,  Minn. — The  Oscar  Claussen  Engineering  Co., 
St.  Paul.  Minn.,  Is  preparing  plans  for  the  construction  of  a 
50.000-gal.  tower  and  tank,  and  other  improvements  to  the 
water  s>'stem. 

MInncnpolis,  Minn. — Bids  will  be  received  by  the  City  Pur- 
chasing .\gent  until  June  19.  for  furnishing  and  installing 
centrifugal  pumps  and  motors,  with  the  necessary  auxiliary 
equipment    to   operate    each    unit   automatically. 

Hoseau.  Minn — Bids  will  be  received  bv  P.  H.  Buran.  Vil- 
lage Clk..  until  June  20,  for  constructing  a  water  system 
and  electric-light  plant,  according  to  plans  prepared  by 
Leonard    Peterson.    Consult.    Engr..   Thief   River   Falls.    Minn. 

HIghlanil,  Kan. — It  is  proposed  to  install  a  water  svstem 
here,  at  an  estimated  cost  of  $lfi.OOO.  The  svstem  will  include 
a  90-ft.   water  tower  and   a  50,000-gal.   tank. 

+Hiidreth,  Neb.— (Offlcial) — The  contract  to  construct  a 
water  system  here  has  been  awarded  to  the  ALAMO  E.NGINE 
&  SUPPLY  CO..  Omaha,  Neb.,  at  $5836.  Bids  were  opened 
June   2.      Noted   May   29. 

+Cut  Bank,  Mont. — The  contract  to  construct  a  water  sys- 
tem and  electric-light  plant  here  has  bee'n  awarded  to  the 
TWO  MIRACI^E  CONCRETE  CORP..  Kansas  Citv.  Mo.,  at 
$41,000.  The  other  bids  were:  Haggard  Construction  Co., 
Fargo.  N.  D..  $75,000;  J.  V.  Lovell  Co.,  Minneapolis,  Minn.. 
$51,000.      Noted  .\pr.   17. 

+Maryvllle.    Mo (Official) — Contracts    for    constructing    a 

water  system  here  have  been  a'warded  by  the  Board  of  Public 
Works,  as  follows:  Pumps,  motors  and  generators,  to  the 
MERKLE-HINES  MACHINERY  CO..  Kansas  Citv.  Mo.,  at 
$5200;  two  separate  filters,  to  the  PITTSBURGH  FILTER  CO.. 
Pitsburgh.  Penn..  at  $3n9S:  repairs  to  tower,  to  the  CHICAGO 
BRIDGE  &  IRON  WORKS.  Chicago,  111.,  $7000.  Bids  were 
opened  June  2.     Noted  May  29. 

Owensvllle.  Mo. —  (Offlcial) — Bonds  for  $12,000  have  been 
voted  for  installing  a  water  system  here.  J.  P.  Davis. 
Windsor,    Mo.,    is    Consult.    Engr. 

Bay  City.  Tex.. — Land  owners  in  the  Peyton  Creek  Irri- 
gation District  have  voted  favorable  on  the  proposition  of 
issuing  $125,000  of  bonds  to  take  over  the  Lake  Austin 
reservoir,  canals  and  pumping  plant,  and  to  enlarge  that 
irrigation   system. 

Belton,  Tex. — The  City  Council  has  called  an  election  for 
July  2  to  vote  on  a  bond  issue  of  $24,000  for  improving  and 
extending   the   water   system. 

Crystal  City,  Tex. — Bonds  have  been  voted  here  for  the 
purchase  of  the  local  water  plant  and  for  extensions  to  the 
distributing  system. 

Pecos,  Tex. — The  California  -  Texas  Investment  Co.  has 
purchased  a  tract  of  10.000  acres  of  land  near  here  and  will 
develop  water  and  construct  a  svstem  of  irrigation  for  the 
purpose  of  reclaiming  the  land.  The  comoany  is  composed  of 
Charles  Fowler,  Frank  F.  Fowler  and  Henry  S.  Judson,  all 
of  Los  Angeles,   Calif. 

Spnr.  Tex. — Preliminary  plans  for  the  proposed  water 
system  here  have  been  completed  and  approved  bv  the  Citv 
Commission.      Estimated   cost.    $25,000.     Noted   June    12. 

AVaxahachie,  Tex. — The  City  Council  has  ordered  an  elec- 
tion of  taxpayers  to  be  held  July  7  to  vote  on  the  proposition 
of  issuing  $22,000  of  water  improvement  bonds  and  $10,080 
of  permanent   street  improvement  bonds. 
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Olympla,  Wash. — An  election  will  probably  soon  be  called 
to  vote  on  a  bond  issue  of  $150,000,  for  the  construction  of  a 
municipal  water  system. 

Eocene,  Ore Bids  will  probably  soon  be  asked  for  con- 
structing three  reservoirs,  and  several  miles  of  10-  and  12-in. 
water  rpains.  Bonds  for  $100,000  have  been  sold  to  finance 
these  improvements.      Noted  May   1. 

*Bnrllii«rton.  Calif. —  ^Official) — The  date  of  receiving  bids 
for  the  proposed  water  svstem  here  has  been  extended  from 
June  30  to  July  21.     Noted  June   12. 

Sacramento.  Call/. — R.  L.  Stone,  Pres.  of  the  Sacramento 
Valley  Land  &  Water  Co.,  has  offered  to  supply  Sacramento 
with  ■151,00.000  gal.  of  mountain  water  daily,  for  $3,950,000. 
or  an  alternate  proposition  affecting  the  water  rights  only, 
for  $300,000.  The  company's  supply  is  obtained  in  Napa  and 
Lake  Counties  from  the  watershed  of  Putah  Creek.  The  pro- 
posed dam  will  be  150  ft.  high,  and  the  reservoir  will  cost 
$665,000. 

San  FranclHco.  Calif. — The  Midland  Counties  Irrigation  Co. 
has  been  incorporated  bv  W.  P.  Boardman.  S.  C.  Ashill, 
Robert  M.  Harding.  W.  Nunlist,  J.  J.  Webb,  W.  A.  Simmons 
and  W.  C.  Crittenden,  and  will  take  water  from  the  Sacra- 
mento River  at  a  point  north  of  Red  Bluff,  Calif.,  and  convey 
it  to  the  Gooch  lands  and  other  tracts  near  Red   Bluff. 

San  Kafael,  Calif. — The  Martin  Municipal  Water  District 
is  planning  to  build  a  reservoir  in  Liberty  Gulch.  .Alpine 
Valley,  to  gather  and  store  water  from  the  Bolinas  and 
Tamalpais  water  sheds  and  to  build  a  distributing  system, 
which  will  include  the  southern  end  of  Marin  County.  The 
plan  includes  the  purchase  of  about  5300  acres  of  land  and 
tunnel  and  conduit  rights  of  way  from  the  Shafter-Howard 
Estate.  The  dam  will  be  125  ft.  high,  and  will  impound  about 
6.000.000.000  gal.  of  water.  The  dailv  supply  is  estimated  at 
15.000,000    gal.      Estimated    cost,    $2.SS2.000. 

Tulare.  Calif. — Bids  will  be  received  by  E.  Oakford.  City 
Clerk,  until  July  7.  for  constructing  a  new  pumping  plant 
at  O  St..  between  Tulare  and  Kern  Sts.,  and  installing  two 
750-gal.  per  min.  pumps  for  domestic  service,  driven  by  two 
60-hp.  motors  and  two  750-gaI.  per  min.  pumps  for  fire  service, 
run  py  two  40-hp.   motors. 

+Ven«ura.   Calif A   contra't    has   been    awarded    to    W.\D- 

DELL  &  WAGNER,  318  East  17th  St.,  Los  Angeles,  at  $11,000. 
for  constructing  a  1.000.000-gal.  reservoir  and  distributing 
svstem  of  cement  pipe  on  Tapo  Ranch,  Ventura  County.  F. 
G.   Dessery,   Central   Bldg.,   is   Engr. 

Orllla,  Ont. — The  City  Engineer  is  preparing  plans  for  re- 
constructing  the   water  system.     Estimated   cost,    $50,000. 

SEWERS 

Watervllle,  Maine — The  lowest  bid  received,  June  2,  for 
constructing  about  600  ft.  of  66-in.  trunk  sewer,  was  sub- 
mitted by  James  H.  Kerr,  at  $6037  for  concrete,  and  $51a2 
for  vitrified  segment  block.     Noted  Apr.  17. 

Mancheater,  N.  H. — Surveys  are  being  made  under  the 
supervision  of  the  Board  of  Public  Works,  for  a  sewer  in 
Amoskeag.     Estimated  cost,   $18,000. 

+Bofiton.  ManH. — A  contract  to  construct  sewers  in  Bow- 
doin  and  Bourneside  Sts..  Dorchester  District,  has  been 
awarded  to  ANTONY  BARUFFALDI,  at  $5537.  Bids  were  re- 
ceived June   6.     Noted   June   5. 

+9Illtan,  ManH. — .\  contract  to  construct  about  4C00  ft.  of 
pipe  sewers  has  been  awarded  to  LOUIS  B.\LBONI.  Roslin- 
dale,    Boston,    Mass.,    at    $6113.      Bids    were    opened    May    23. 

Weat  Hartford,  Conn. — Bids  were  received  by  the  Board  of 
Sewer  Commissioners  for  the  sewer  system,  June  6,  as  fol- 
lows: (a)  Section  1:  (b)  Section  2;  (c)  Section  3:  (d)  Sec- 
tion 4:  Henry  Spinach,  Waterbury,  Conn.,  (a)  concrete,  $41,- 
672:  cast  Iron,  $39,622;  (b)  $46,572:  (c)  $60,899:  (d)  sanitary, 
$33,810;  stone,  $9840:  total,  $43,650;  Piersen  Engineering  & 
Construction  Co.,  Hartford,  Conn.,  (a)  concrete,  $43,471;  cast 
iron,  $45,645:  (b)  $41,544;  (c)  $51,196:  (d)  sanitary,  $47,008; 
storm,  $10,782;   total.  $57,790;  B.  Sllvestrl  Co.,  Hartford.  Conn., 

(a)  concrete.  $45,518:  cast  i  on,  $49,578;  (b)  $43,055;  Petrossi 
Co.,  Hartford,  Conn.,  (a)  cast  Iron,  $52,772;  Falvey  &  Kelley, 
Dorchester,  Mass..  (a)  concrete,  $63,634;  cast  iron,  $63,184;  (b) 
$46,015;    (c)    $62,030:    F.    B.    &    W.    H.    O'Neil.    Hartford,    Conn., 

(b)  $41,567:  (c)  $48,933:  (d)  sanitary  $36,027:  storm,  $11,810: 
total,  $47,837;  C.  H.  Slocomb  &  Co..  Hartford,  Conn.,  (b) 
$42,640:  Angelo  ContI  &  Co..  Hartford.  Conn.,  (b)  $43,982; 
<c)  $44,248:  (d)  sanitary,  $33,524;  storm,  $10,101:  total,  $43,625; 
D.  F.  Crowliy,  Hartford,  Conn.,  (b)  $45,355;  Dl  Marco  Co. 
Hartford,  Conn.,  (b)  $53,435:  (d)  sanitary,  $33,730;  storm, 
$8632;  total,  $42,302:  Petrossi  Bros..  Hartford,  Conn.,  (d) 
sanitary,  $49,010;  storm,  $9703;  total,  $58,713.     Noted  May  29. 

nrooklyn,  N.  V. —  (Offlclal) — Bids  will  be  received  until 
11  a.m..  June  25.  by  the  President  of  the  Borough  of  Brooklyn. 
Borough  Hall,  for  furnishing  all  the  labor  and  material  rc- 
<iulred  for  construrtlng  sewirs  In  Coney  Island  Ave.,  both 
ttldeff,  from  th**  sewer  summit  between  Ave.  N  and  Ave.  O 
to  Ave,  (),  and  outlit  sewers  In  Ave.  O.  from  Coney  Island 
Ave.  to  KlngB  Highway,  and  In  Kings  Highway,  from  Ave.  O 
to  Ave.   N.     Alfred  E.  Steers   Is   Pres. 

VoDkrra.  ST.  V. — COfflclal) — Bids  will  be  received  by  the 
Itronx  Valley  Sewer  Commlaslon,  White  Plain."),  for  construct- 
ing a  sewage  settling,  reilucing  and  screening  plant  at  the 
Intersection  of  the  Bronx  Valley  Sewer  with  Tlbbet's  Brook, 
In  the  city  of  Yonkers.     Frank  P.  Hoyle  Is  Chn. 

Hellpvllle,  N.  J. — Frank  Shepherd,  Town  Kngr.,  has  pre- 
pared olanH  for  a  sanitary  sewer  system  here.  Bids  will 
probably  soon   be  asked. 

Ilammonton.  N.  J.— Hlds  will  be  received  by  the  Board  of 
.Sewerage  until  June  30.  for  constructing  about  11  miles  of 
pipe  Hewers  and  a  sewage  disposal  plant.  Samuel  Anderson 
Ih   .Secy. 

+  l>erlb  Amlior.  IV.  J.— The  Common  Council  has  awarded 
a  contra.t  to  LIDDLR  &  I'FEI  PPER,  Perth  Amhoy,  for  the 
construction  of  a  IS-ln.  sewer  line  In  Krodhead  T'l.,  at  $1.34 
per    lln.ft.,    and    $34    for   each    manhole. 

Illnlraville,  Ppnn. —  ^Omclnl) — Blrts  will  bo  received  bv  the 
Town  Council  utitll  8  p.m..  June  24,  for  constructing  10  000 
ft.    of   O-ln.    housu   connections.    12,000    ft.    of   8-ln.    house   con- 


nections 25  manholes,  brick  or  concrete,  with  standard  iron 
cover  I'S  lampholes  of  8-in.  pipe,  t.c,  with  standard  iron 
cover  and  about  500  8x6-in.  Y  reducers.  Hugh  R.  Wiley  is 
Secy.'    Edward   J.    O'Brien,    Latrobe,   is   Engr. 

Fern«ood,  Penn. — The  Commissioners  of  Upper  Darby 
Township  are  planning  to  install  a  sewer  system  to  serve 
Fernwood,  Drexel  Hill  and  Highland  Park.  Estimated  cost, 
$35,000. 

•  Xenark,  Del. — (Official) — The  date  of  receiving  bids  for 
the  construction  of  the  proposed  sewer  system  and  sewage 
disposal  plant  has  been  extended  to  noon,  June  25.  Samuel 
J  Wright  is  Chn.  Sewer  Comn.  T.  Chalkley  Hatton.  Wil- 
mington,   Del.,    is    Consult.    Engr.      Noted    June    12. 

Roanoke,  Va, — Bids  will  be  received  by  W.  L.  Craft.  City 
Clk..  until  noon,  June  27.  for  constructing  sewers  iri  various 
streets.  Plans  and  specifications  may  be  obtained  at  the 
office    of  F.    L.   Gibboney,   City   Engr. 

Parkersburg,  W.  Va.— B.  F.  Stewart.  Jr..  City  Engr.,  ia 
preparing  plans  for  the  construction  of  several  sanitary  sew- 
ers.     Estimated    cost,    $25,000. 

Bessemer  Cltv,  N.  C. — It  is  proposed  to  install  a  sewer 
system   here,    to   cost  about   $25,000.      R.   F.    Coble   is   Mayor. 

Cherryvllle.  X.  C. — J.  Newton  Johnston,  Consult.  Engr., 
Florence.  S.  C,  is  preparing  plans  and  specifications  for  the 
installation  of   a  sewer  system   here. 

Dunn,  N.  C. — Gilbert  C.  White,  Consult.  Engr.,  Charlotte. 
N.  C.  has  been  retained  to  prepare  plans  and  specifications 
fort  a  sewer  system,   using  Black   River  as  an   outlet. 

Moores^ille,  X.  C. — An  election  has  been  called  by  the 
Town  Commissioners  for  July  8.  to  vote  on  a  bond  issue  of 
$30,000,    for   constructing    sewers. 

Washington,  N.  C. — See  item  under  Water  Supply — Irriga- 
tion. 

Jaekson,  (;a. — An  election  has  been  called  for  July  S  to 
vote  on  a  bond  issue  of  $23,000  for  constructing  sewers.  W. 
E.   Watkins  is  Mayor.      Noted   June   12. 

^+Blrmlngham,  .\Ia. — Contracts  have  been  awarded  as 
follows  for  the  construction  of  a  sewer  to  start  at  Ave.  E 
and  13th  St..  and  empty  into  the  old  Elyton  Canal  near 
Smith's  Park:  Sections  1,  2  and  3,  to  the  SOUTHERN  .AS- 
PHALT &  CONSTRUCTION  CO.,  Birmingham,  at  $70,940,  $26.- 
945,  and  $70,152,  respectively:  Section  4,  to  A.  C.  BROOKS 
&  CO..  Birmingham,  at  $24,750.  Bids  were  opened  June  3. 
Noted  May   15. 

I,afoyette,  La. — C.  A.  Reis,  Consult.  Engr..  Shreveport,  La., 
has  been  retained  to  prepare  plans  for  a  sewer  system  here, 
estimated  to   cost  $100,000.     Noted  June   12. 

Greenville,  Teun.^Bonds  for  $40,000  have  been  voted  for 
extending  and  improving  the  sewer  system. 

+  Loul8vilIe,  Ky. — The  contract  to  construct  sewers  in 
Shelb.v  and  Preston  Sts.  has  been  awarded  to  J.  H.  CAHILL, 
Louisville,  at  $90,041.  Bids  were  opened  May  27.  Noted 
June    12. 

Paris,  Ky. — The  City  Council  is  considering:  the  construc- 
tion of  sewers  covering  the  entire  eastern  portion  of  the  city. 
J.  T.   Hinton  is  Mayor. 

Bedford,  Ohio — The  lowest  bid  received  by  C.  C.  Lowe, 
Village  Clk..  for  the  construction  of  a  sewage  disposal  plant 
was  submitted  by  W.  H.  Ralston,  Mount  Vernon,  at  $6200. 
Bids   were    opened   May    22.      Noted    May    22. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  by  V.  T. 
Price,  Dir.  Pub.  Ser..  until  noon,  June  27,  for  constructing 
main  and  lateral  sewers  in  various  streets.  Plans  and 
specifications  may  be  obtained  at  the  office  of  the  Chief  Engi- 
neer of  the  Department. 

+  Calumbus,  Ohio — (Official) — The  contract  to  construct  the 
southern  relief  sewer  has  been  awarded  to  the  J.  B.  SHEETS 
CO..  Pittsburgh,  Penn.,  at  $189,000,  Bids  were  opened  June 
10.     Noted  June  5. 

Gallon,  Ohio — (Official) — Bids  will  be  received  by  E.  C. 
Yochem,  City  Clk.,  until  noon,  June  24,  for  constructing 
sanitary  sewers  in  Cherry  St..  Jefferson  St.,  Payne  Ave.,  and 
the  Tenth  District.     A.  O.  Theobald  is  City  Engr. 

Mansfleld,  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Control  until  noon.  June  24.  for  constructing  slonn 
water  sewers  in  various  streets,  according  to  plans  and 
specifications  on  file  at  the  office  of  the  City  Engineer.  E.  A. 
Blecker    is    Dir.    I'ub.    Ser. 

Mount  Vernon,  Ohio — The  City  Council  has  decided  to  In- 
stall a  sewage  disposal   plant.      Estimated   cost,   $40,000, 

Geneva,     Inil (Official) — Bids     will     be     received     bv     the 

Boaid  of  Trustees  until  9  a.m.,  July  9.  for  constructing  7218 
ft,  of  10-  to  36-in.  pipe  sewers.  30  manholes,  and  a  concrete 
head  wall.  Plans  and  specifications  may  be  obtained  from 
W.  A.  Wells,  Town  Clk.  John  T.  Gillig,  Decatur,  Ind.,  Is  Con- 
sult. Engr.     Noted  May  29. 

Mount  Vernon,  Inil. — John  E.  Anderson,  Engr.,  Is  preparln^f 
plans  for  the  construction  of  a  4S-in.  sewer,  estimated  to  cost 
$15,000.     J.  T.   Schullheis  is  City  Clk. 

Rockpurt,  Inil. — Bids  will  be  received  by  the  Common 
Council  until  June  27.  for  constructing  joint  storm  and  sani- 
tary sewers  In  portions  of  Walnut,  Main,  F.lm  and  various 
other  streets.     Charles  E.   Sarneal   Is  City  Clk. 

GroMMe  Polnte  Park,  Mich. — Bonds  for  .1150,000  were  voted, 
.Tunc  4.  for  the  construction  of  a  sewer  In  .lefferson  Ave. 
Louis  N.    Ililsendegen    is  Village   Pres.      Noted   Apr.    24. 

^■Pontlae,  Mich. — A  contract  to  constru.'t  sewers  In  vari- 
ous stri'"tB  has  been  awarded  bv  the  City  Commission  to  the 
GHAY-ROBINSON    CONSTRUCTION    CO.,    Mmitowoc,    Wis.,   at 

$18,387. 

Fnrminicton,  III, — Charles  H.  Dunn,  Consult.  Engr,,  Peoria, 
111.,  Is  preparing  plans  and  specifications  for  the  Installation 
of  a   sewer  system    here. 

+  Merrln,  III. — The  contract  to  construct  a  sewer  system 
and  Hrwage  disposal  plant  here  has  h.>eri  awardi-d  to  the 
FOULKES  CONTRACTING  CO.,  Terre  Hnut.?.  Ind.,  at  approx- 
imately  $50,000.      R.    I,.    Adams   Is   City    Engr. 
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+  lvliikiilil,  III — (i)flkliil) — Thi-  cdMtiact  ti)  ((.MHtiiul  111. out 
4'/i  miles  oC  siuiltary  sfWiTS.  8-  to  15-1m.  clluniiii'i',  aiul  alioul 
6U.0UO  cu.yd.  of  KiacliiiB,  has  brin  avvarUid  to  JollN  HHO<!AN, 
Giffii  Hay,  Wis.,  at  !fai,45u.  for  Sfwers,  and  $24,0UU  for  Krad- 
ItiK.  Bids  wi-ri-  rccilvi-d.  June  2.  by  thu  I'uwiu'e  Construction 
Co..  at  the  oltlce  of  Alvord  *  Burdick,  Consult.  ICngrs.,  Hart- 
ford  Uldg..   Chicago.      Noted    May    29. 

+  nunKnr,  >VI«. —  (OtTlclal) — The  contract  to  construct  about 
13.000  lln.ft.  of  sewers  hen-  has  been  awarded  to  I..  \V. 
SCHRUTH.  Milwaukee,  Wis.,  at  $14,1 1!».  The  other  bids  were: 
N.  F.  Palen.  Sparta.  Wis..  $14,759;  Robert  Nelson.  Racine. 
Wis..  $14,904;  ThiU-Manninvr-Whalen  Co..  Lax.  Wis..  $14.SS0; 
C.  W.  Noble.  Lax.  Wis.,  $14460;  Chas.  Millard  Sparta.  Wis., 
$13,902.  Rids  were  opened  June  7.  by  S.  B.  Weldon.  Village 
Clk.      Noted   June    5. 

Knoinv,  Win.— J.  W.  Alvord.  Consult.  Enpr.,  Chicago,  Ill- 
has  been  retained  by  the  city  to  prepare  plans  for  the  pro- 
posed sewage   disposal   plant. 

+Su|ierlar,  VVU. — A  contract  for  the  lateral  sewers  to  be 
laid  in  the  district  south  of  the  Normal  School  has  been 
awarded  by  the  Hoard  of  Public  Works  to  the  RUSSELL 
CONSTRUCTION  CO..  Superior,   at   $5000. 

+  E:iilarii<lo,  lonn — (Official) — The  contract  to  construct 
two  miles  of  S-  to  15-in.  sewers,  and  one  mile  of  4-in.  water 
mains  has  been  awarded  to  the  DU.VRHORN  CONSTRUCTION 
CO..  Waterloo.  Iowa,  at  $18,975.  The  other  bids  were:  H.  J. 
Cathrowe  Co..  Omaha.  Neb.,  $20,479;  M.  Tschirgi  &  Sons,  sewer 
only.  $18,240;  Des  Moines  Bridge  &  Iron  Co..  water  only, 
$2236;  Black  Hawk  Construction  Co.,  water  only,  $1955;  S.  W. 
Ansel,  water  only,  $2026.  L.  J.  Stout  is  City  Clk.  Noted 
May    29. 

Sac  City,  lona — (Official) — Bids  will  be  received  until  8 
p.m..  June  23,  for  the  construction  of  sewers  in  various  streets. 
W.   F.   Weary,  is  City  Clk. 

+New  Vlni.  Minn. —  (Official) — The  contract  to  construct 
sewers  in  various  streets  here  has  been  awarded  to  IjARS 
OVERN.  St.  Peter.  Minn.,  at  $6570.  The  other  bids  were: 
Chas.  Emmrich.  New  Ulm.  $8208;  H.  Coalsaet,  Marshall.  Minn.. 
$7414;  B.  Keogh.  St.  Peter.  Minn.,  $7400.  Bids  were  opened 
June   9.      F.   D.   Minimum   is  City   Engr.      Noted  June  5. 

Thief  River  FalU,   Minn Bids   will    be    received   by   W.    H. 

Quist.  City  Clk.,  until  June  27,  for  constructing  sewers  in 
Districts  No.  3  and  No.  4.  The  contract  involves  the  con- 
struction  of   about    18.000    lln.ft.    of   8-    to    29-in.    pipe. 

Kinsley.  Kan. — Bids  will  be  received  by  M.  A.  Wilson,  City 
Clk..  until  June  23.  for  constructing-  a  sanitary  sewer  system, 
according  to  plans  prepared  by  Burns  &  McDonnell,  Consult. 
Engrs..  Scarritt  Bldg..  Kansas  City.  Mo. 

Howard,  S.  D. — Bids  will  be  received  about  June  30  for 
constructing  a  sewer  system  and  sewage  disposal  plant  here, 
according  to  plans  prepared  bv  Bruce  &  Standevin.  Consult. 
Engrs..  Omaha.  Neb.      Estimated  cost.  $23,000.     Noted  May  S. 

+  St.  Louis.  Mo. —  (Official) — The  contract  to  construct  sew- 
ers in  Rock  Creek  Sewer  District  No.  2,  Letting  No.  10,S97, 
has  been  awarded  to  WILLIAM  F.  RILEY,  St.  Louis,  at 
$144,285.  The  other  bids  were:  Fruin-Colnon  Construction 
Co..  St.  Louis.  $177817;  John  T.  McMahon.  St.  Louis.  $157,037: 
Thos  T.  Hogan,  St.  Louis.  $148,656.  Bids  were  opened  May 
23.     Noted  May   22. 

Bids  will  be  received  bv  the  Board  of  Public  Improvements 
until  noon  June  24,  for  Letting  No.  10.904.  the  Glaise  Creek 
Joint  District  Se'wer.  The  contract  involves  the  following: 
1945  ft.  of  16x11  ft.  7  in.;  379  ft.  of  15  ft.  6  in.  x  11  ft.  2%  In.; 
300  ft.  of  12x8  ft.  6%  in.;  15  ft.  of  increaser  from  12x8  ft. 
6%  in.  to  16x11  ft.  7  in.;  20  ft.  of  junction  chamber,  as  per 
plan,  with  creek  inlets,  manholes,  and  all  other  appurten- 
ances.     William  T.   Findly   is   Secy. 

Oi^den,  rtah — Bids  will  be  received  by  H.  J.  Craven,  City 
Engr..  until  10  a.m.,  June  24,  for  constructing  sewers  in  Dis- 
trict No.    116. 

Salt  Lake  City,  I'tah — (Official)— Bids  will  be  received  by 
Noble  Warrum,  City  Recdr..  until  10  a.m.,  June  19,  for  "con- 
structing pipe  sewers,  according  to  plans  on  file  at  the  office 
of   the   City    Engineer. 

Colvllle.  AVash. — The  City  Council  has  passed  an  ordinance 
providing  for  the  construction  of  a  trunk  sewer  and  a  sub- 
trunk  sewer,  with  branches.  Plans  and  specifications  have 
been  approved  and  are  on  file   with  the  City  Clerk. 

Sumas,  Wash. — The  City  Council  has  passed  a  resolution 
of  intention  for  the  construction  of  a  sewer  and  drainage  sys- 
tem.     J.    L.    Mitchell    is   City   Clk. 

BIj;:k8.  Calif. — Charles  E.  Sloan,  Consult.  Engr.,  Nevada 
Bank  Bldg.,  San  Francisco,  is  preparing  plans  for  the  con- 
struction  of  a   sewer  system   here. 

The  Pas,  Sask. — Bids  will  be  received  by  H.  H.  Elliott. 
Secy.-Treas.,  until  6  p.m..  July  1,  for  furnishing  and  laying 
sewer  pipe.  Murph.v  &  Underwood,  Saskatoon,  Sask.,  are 
Consult.   Engrs. 

Saskatoon,  Sask. — Bids  will  be  received  by  George  T. 
Clark,  City  Engr..  until  June  20.  for  constructing  3400  lin.ft. 
of  36-in.  and  247S  ft.  of  30-in.  concrete  sewer. 

A'ancouver,  B.  C. — The  Board  of  Public  Works  has  recom- 
mended the  laying  of  30-in.  pipe  sewers  through  Kitsilano 
Park,  also  a  27-in.  sewer  in  Arbutus  St.,  and  14-in.  in  Yorke 
St.      The   improvement  will  cost  approximately    $10,000. 
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$13!267:    (b)    $13.i87.  '   All  "bids  were  rejected."  W.   D.   Sohier  is 
Chn.     Noted  June   5. 

+The  contract  for  the  construction  of  an  asphalt  mac- 
adam roadway  in  Orient  Ave.,  East  Boston,  has  been  awarded 
to  JAMES  DOHERTY  at  $20,505.  Other  bids  were:  Howe 
Contracting  Co..  $20,614;  William  J.  RafEerty  Co.,  $21,876; 
Coleman  Bros.,  $22,173. 


III1I.M  will  be  received  until  Juno  23.  by  the  U<-partmenl  of 
I'ulilh-  Works,  for  paving  Providence  .St.,  CItv  Proper,  and  for 
sidewalks  In  Pope's  Hill  and  Walnut  Sts.,  Dorchester.  L.  K. 
Rouike   1h  Comr. 

HId.s  will  be  ri-celved  uiull  June  24  by  the  Stale  Highway 
Comnils.-4lon.  for  constructing  7900  lln.ft.  of  road  In  Townsend. 
Arthur    W.    IJean    is   Highway    Engr. 

IMttHllelil,  Mass.— Bids  will  be  received  until  7:30  p.m. 
June  20,  l)y  the  Board  of  Public  Works,  for  the  conHtrucllon 
of  about  4000  H<|.yd.  of  blockstone  pavement  on  Columbus 
Ave.      L.   I!.  CuniMiings  Is  Secy. 

+  llartforil.  Conn. — Contracts  for  the  Improvement  of  State 
roads,  bids  for  which  were  received  May  29,  have  been  award- 
ed  as    follows: 

Town  of  Monroe,  6225  lin.ft.  of  gravel  construction  on  the 
Bridgeport-Monroe  Turnpike  to  BM.N.VETT  N.  HEARD  Co.. 
Shelton.  Conn.,  gravel.  $1.50  per  lln.ft.;  telford.  $2.20  per 
lln.ft.;  rubble  drain.  $1  pi-r  lln.ft.;  cobble  gutters.  60c.  per 
sq.yd.;  concrete  walls.  $10  per  cu.yd.;  masonry  walls.  $6  p<-r 
cu.yd.;  dry  rubble  walls.  $5  per  cu.yd.  Town  of  Falrilel.l. 
4272  lin.ft.;  bituminous  mac-idam  construction  on  the  Easton 
Turnpike  to  the  B.  D.  PIKRCE.  JR..  CO..  BrldKeport,  Conn., 
bituminous  macadam.  $1.43  per  sq.yd.;  macadam  over  telford. 
$2.30  per  sq.yd.;  rubble  drain,  $1  per  lln.ft.;  concrete  \^■all!•, 
$10  per  cu.yd.;  masonry  walls,  $8  per  cu.vd.;  dry  rubble  walls, 
$6  per  cu.yd.  Chas.  J.  Bennett  is  Highway  Comr.  Noted 
May   29. 

+.\n>any,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  contracts  for  the  improvemi-nt  of  New  SeotUmd  Ave. 
and  repaying  Broadway  with  asphalt  from  Columbia  St.  to 
Livingston  Ave.  to  the  NORTH  HUDSO.N  CONTRACTING  CO.. 
Troy.  N.  Y..  at  $104,937  and  $36,032  respectively.  The  con- 
tract for  paving  a  portion  of  Alden  Ave.  with  brick  was 
awarded  to  B.  F.  MULDERRY  at  $9727.  Isadore  Wachsman 
is    Secy,    of    the    Bd. 

Brooklyn,  N.  Y — (Official) — Bids  will  be  received  until  11 
a.m..  June  25,  by  the  President  of  the  Borough  of  Brooklvn. 
Borough  Hall,  for  paving  portions  of  Belmont  Av...  Sutter 
Ave..  Blake  Ave.,  Dumont  Ave..  Carroll  St..  Irving  Ave..  St. 
Johns   Place.   Ave.   L  and   .\ve.   D.     Alfred   E.   Steers   is   Pres. 

+Hornell,  N.  Y.— The  Board  of  Public  Works  has  awarded 
contracts  for  street  paving  as  follows:  For  paving  Church 
St.  to  the  GREENFIELD  CONSTRUCTION  CO.  at  $5632;  to 
WITT  &  BLADES  at  $4039  for  paving  Collier  St.,  $7506  for 
Jane  St..  $3334  for  West  St.  and  $5681  for  Hornell  St.  Noted 
May    29. 

+Loekport,  IV.  Y. — The  Common  Council  has  awarded  the 
contract  for  paving  Lock  St.  with  brick  to  C.  N.  ST.\IN- 
THORPE  &  CO..  Lockport.  N.  Y..  at  $21,485.  Other  bidders 
were:  C.  B.  Whitmore  Co.,  $22,725;  H.  P.  Burgard  Co..  Buffalo. 
$27,833;  S.  V.  R.  Malcom  &  Son,  Buffalo,  $23,778.  Julius  F. 
Frehsee   is  City  Engr. 

AlVenltursh.  N.  Y. —  (Official) — The   time    for  receiving  bids 
for  paving    Liberty  St.   from   Broadway  to  North   St.    has   been 
extended   to  June   24,   instead   of  June    10,   as  previously   noted. 
■  D.    J.    Coutant    is   City   Clk.      Noted    May    29. 

+  Xew  York,  N.  Y. —  (Official) — The  following  contracts  for 
paving  on  various  streets  have  been  awarded  by  the  President 
of  the  Borough  of  Manhattan  from  bids  received  June  9:  14th 
St..  from  Eighth  Ave.  to  Ninth  Ave.,  with  sheet  asphalt  and 
special  granite,  to  the  SICILIAN  .A^SPHALT  PAVIiN'G  CO..  at 
$20,392;  35th  St..  from  First  Ave.  to  Third  Ave.,  -ivith  sheet 
asphalt,  to  the  UVALDE  CONTRACTING  CO..  at  $13,365;  to 
WILLIAM  J.  FITZGERALD,  at  $6377,  for  Water  St.,  from  Old 
Slip  to  Wall  St..  with  wood  block;  at  $8241,  for  16th  St..  from 
Broadway  to  Fifth  Ave.,  with  wood  block;  at  $8320,  for  17th 
St.,  from  Broadway  to  Fifth  Ave.,  with  wood  block;  at  $31,618. 
for  Amsterdam  Ave.,  from  60th  St.  to  62nd  St..  and  from  6Sth 
St.  to  Broadway;  to  JOSEPH  GALLICK.  at  $12,522.  for  regu- 
lating, grading,  curbing  and  paving  Park  Terrace  West,  from 
215th  St.  to  21Sth  St.     George  McAneny  is  Pres. 

New  York.  N.  Y. —  (Borough  The  Bronx) — Bids  ■will  be  re- 
ceived until  10.30  a.m..  June  25,  bv  the  President  of  the  iT.or- 
ough  The  Bronx,  Municipal  Bldg."  Third  .\ve.  and  177th  St., 
for  paving  portions  of  various  streets.  Cyrus  C.  Mill-.-r  is 
Pres. 

(Borough  of  Queens) — (Official) — Bids  will  be  received 
until  11  a.m..  June  25.  by  the  President  of  the  Borough  of 
Queens.  Borough  Hall.  Jaclison  Ave.  and  Fifth  St.,  Long 
Island  City,  for  paving  portions  of  various  streets.  Mau"ice 
E.  Connolly  is  Pres. 

(Borough  of  Queens)  —  (Official) — The  following  bids  were 
received.  June  12.  by  the  Park  Board.  Fifth  Ave.  and  64th 
St.,  Boro.  Manhattan,  for  constructing  automobile  ro;xd.s  in 
Forest  Park.  Boro.  of  Queens:  Joseph  Balaban  &  Co..  281 
Broadway.  Manhattan.  $49,740;  Evergreen  Construction  Co.. 
244  Jackson  Ave.,  Long  Island  City,  $36,509;  McBride  &  Catlan 
Contracting  Co..  2904  Valentine  Ave.,  Bronx.  $51,522;  Thomas 
O'Connor,  103  Cedar  St.,  Manhattan.  $39,666;  Pheon  Contract- 
ing Co.  99  East  160th  St..  Manhattan.  $40,171;  Thomas  J. 
Sullivan.  401  West  34th  St..  Manhattan,  $40,877;  William 
Young,  44S  West  36th  St.,  aianhattan,  $62,598.  Charles  B. 
Stover  is  Pres. 

+Olean.  N.  Y. —  (Official) — The  Commissioners  of  Public 
Works  have  awarded  the  contracts  for  paving  Reed  St.  and 
South  First  St.  to  T.  E.  FUGATE  and  D.  D.  DUGAX  respec- 
tively. Bids  will  be  received  until  June  21  for  paving  por- 
tions of  five  streets.  F.  M.  Stowell  is  Citv  Clk.  Noted  June 
5   and    12. 

Poughkeepsle     IV.     Y Official) — The     following     were     the 

bids  received.  June  5.  by  the  Board  of  Public  Works  fjr 
14.000  sq.yd.  brick  pavement:  (a)  Metropolitan  block;  (b) 
olean  block;  (c)  Mack  block:  P.  W.  Mulderrv.  (a)  $39,721-  ib) 
$38,461;  (c)  $40,421;  S.  Beskin.  Fishkill.  N.  Y.,  (a)  $38  900- 
(b)  $37,640;  (c)  $39,600;  Bridgeport  Construction  Co..  Pough- 
keepsie,  N.  Y.,  (a)  $40,762;  (b)  $38,242:  (c)  $40,762.  The  con- 
tract will  be  awarded  June  19.  R.  J.  Shields  is  Clk.  of  the  Bd. 
E.  W.  Sylvester  is  Supt.     Noted  May  29. 

+SIeIney.  IV.  Y. —  (Official) — Bids  for  paving  Bridge  St.  with 
brick,  concrete  curb  and  gutter  were  received  bv  the  Board 
of  Trustees  as  follows:  Valley  Construction  Co.,  Sidney  N  Y 
$12,091.  INGALLS  STONE  CO..  Oneonta.  N.  Y..  $10,479  "(award-^ 
ed  contract);  Strobel  &-  Field.  Herkimer.  N.  Y..  $11,140-  Dana 
W.  Robbins.  Colliersville.  N.  Y..  $11,772:  Nash.  Robinson  & 
Griffin.  Norwich.  N.  Y..  $11,111.  E.  F.  Musson,  Norwich  N  Y., 
Is  Engr.-in-Charge.     Noted   Mav  29. 
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Bloomneld.  X.  J.— Bids  will  be  received  until  JulJ"  I,''^;  *J;^ 
Town  Council  for  about  2750  sq.yd.  bitulithic  pa\  ement  on 
Dodd  St.  Raymond  F.   Davis  is  Town  Clk. 

HarriBon,  X.  J.— The  Common  Council  has  Passed  an  ordi- 
nance providing  for  the  paving  of  Hamilton  bt.,  from  Davis 
fo  Franklin  Avl,  with  bitulithic  block,  on  a  concrete  founda- 
tion. 

Hoboken.  X.  J.— The  Common  Council  has  '"s^ructed  its 
engineer,  James  Wittemore.  to  prepare  plans  and  specihca 
tio^s  for  tht  improvement  of  Washington  »'-.  Asphalt  block, 
granite  block,  bitulithic  block,  or  wood  block,  on  a  6-in. 
base,   will   be   used. 


Rnhn^nv  X  J.— Alvin  B.  Fox.  Perth  Amboy.  County  Engr., 
for^the^St^ate^-Highway  Comn..  will  soon  commence  surveys 
for  the  proposed  state  highway  road  from  Rahway  to  new 
Brunswick. 

Trenton.  X.  J.-The  Board  of  Commissioners  has  approved 
of  ordinances  providing  for  the  Pa^ing  of  the  followmg 
street*!-  Lamberton  St..  from  Ferry  to  Cass  St.  (Dituminous 
^on'o're'te):  Grand  St.,  from  Cass  to  Liberty  St.  (vitrified  brick 
or  bituminous  concrete);  and  repaving  South  Broad  bt.  witn 
vitrified   brick.      A.   Swan.   Jr..   is  City   Engr. 

BlalrBTllle,  Penn.— (Ofliicial)— Bids  will  be  receiv.-d  unlil 
8  p.m.,  June  24.  by  the  Borough  Council,  for  about  22.00) 
cu.vd.  of  excavation.  47.000  lin.ft.  concrete  curb  and  |.O.r.O(l 
sq.vd.  paving,  of  brick  or  other  approved  mjiterial.  Hugh  K. 
Wiley  is  Secy.     Edward  J.  O'Brien,  Lalrobe,   P,inii..  is  t-ngi. 

Crnfton.  Penn.— (Ofliicial)— Bids  will  be  ."'■^'•'ved  ""til  5 
p.m.,  July  1,  by  the  Borough  Council  for  paving  Pajts  of  Mc 
Mnnn  Ave.  and  Bloomer  St.  F.  J.  Huffman  is  Boro.  Clk. 
James  S.  Haring  Is   Boro.   Engr.  

«rove    Cl«r.    Penn.- (Official)- Bids    will    be    received    until 

7  nm  June  24,  bv  the  Borough  Council  for  improving  Madi- 
son ^t.  and  Woodland  Ave.  Bids  will  be  accepted  foj;  brick, 
asnhaltie  concrete  or  asphaltic  macadam  pavement.  The  ap- 
D^xfmate  quantities  arl  3000  eu.yd.  excavation.  8500  sq.yd. 
paving  and  6500  lin  ft.   curbing.     L.  L.  McKay  is  Boro.  Secy. 

+Monnt  Cnrmel.  Penn.— The  Borough  Co"""'  bas  award- 
er! the  contract  for  nav  ng  and  curbing  15  blocks  of  street 
n  the'' business  dsrj^:f  to  the  OTTO  PAVING  &  CONSTRUC- 
TION CO.,  Lancaster.  Penn.,  at  $80,000.  Vitrified  block  on  a 
concrete   base    will    be   used. 

+Xew   Cantle.  Penn.— The   Borough   Council    has  awarded  a 
contract    to   JOHN    B.    THORSON,    at    $18,871,    for    Pa^;''lf   POJ;- 
tions  of  Wallace  Ave.,   Beavers  and  Reis  bts.:  M.   B.  MILLER,  • 
at  $10,782,  was  awarded  the  contract  for  paving  Winter  Ave. 
and   Apple   Alley. 

•fPlttMbureh.  Penn. — The  Mayor  and  City  Council  have 
awarded  the  contract  for  repaving  a  portion  of  Fifth  Ave. 
with  blockston."  to  BOOTH  &  FLINN,  LTD.,  at  $11,800.  Wra. 
A.    Magee    is    -Mayor.      Noted    May    15. 

Pittnton,  Penn. —  (OfflclaD— Bids  will  be  receive.l  until  7:30 
n  m..  June  24.  bv  the  City  Council,  for  improving  portions  of 
Market,  Elizabeth,  John,  Vine,  Front  and  South  Main  Sts. 
Thomas  F.   English  is  City  Clk. 

+rninberland.  Mil. — The  City  Council  has  awarded  con- 
tracts for  improving  various  streets  to  the  MODERN  CON- 
CRETE; CONSTRUCTBJN  CO..  at  $9094,  and  to  FREDERICK 
PERRY,  at   $4101.      James   P.   Gaffney   is  City    Engr. 

Savannah.  Ga. — The  City  Council  has  decided  to  pave  por- 
tions of  Barnard.  York,  Hull,  Perry,  Harris  and  Taylor  Sts. 
with  creosoted  wood  block  or  asphalt  block  pavement.  About 
17  000  sq.yd.  win  be  required.  Bids  will  be  received  until 
June   25.      E.   R.   Conant   Is  Ch.    Engr. 

Alabama — (Official) — Bids  will  be  received  as  follows  for 
the    construction    of    roads    in    Alabama: 

June  24.  at  Linden,  Ala.,  by  the  Commmlssioners'  Court  of 
Marengo  County  for  grading  draining  and  surfacing  about 
four   miles   of   road,    for   which    $7000    Is   available. 

June  27,  at  Birmingham,  Ala.,  by  the  Board  of  Revenue  of 
.lefTerson  County  for  macadamizing  part  of  the  old  Stouts 
Koad,    at    a    cost    of    $4000. 

July  1.  at  Annlston.  Ala.,  by  the  Commissioners'  Court  of 
I'alhoun  Countv  for  macadamizing  about  1  Vi  miles  of  the 
Piedmont  &  Jacksonville   Road.      Estimated  cost,   $4000. 

July  3.  at  Columbia,  Ala.,  by  the  Board  of  Revenue  of 
Shelby  County  for  grading  and  draining  part  of  the  Ala- 
baska  and  S.iglnaw  Road.  Estimated  cost.  $4000.  W.  S. 
Keller    Is   State    Highway    Engr. 

firrnndn.  Minn. —  (Official) — Bids  will   be  received  until   July 

8  by  the  City  Council  for  the  construction  of  14.000  sq.yd. 
vitrified  brick,  wood  block,  concrete  or  bitulithic  pavement 
and  4000  lin.ft.  concrete  curb.     L.  B.  James  Is  City  Recdr. 

+  Mrrlrilan.  Minn.- (Official)— The  Good  Roads  Commission 
of  Dlst.  No.  1.  Lauderdale  County,  has  awarded  a  contract 
for  conBlructlng  county  roads  to  J.  OTTO  KITTEL,  Nash- 
ville Tenn.  at  $104,000.  The  total  cost  of  rural  roads  to  be 
construct. d  will  aggregate  $175,000.  W.  P.  Moi.re  is  Ch. 
Engr.     C.  C.   Dunn   Ik  Chn.  of  the  Com.     Noted  May   29. 

+Xrw  Orlrana,  I.a.— (OfflclaD— The  Slate  Highway  De- 
partment has  awarded  a  contract  for  the  construction  of 
abr.nt  5.8  miles  of  gravel  roads  In  Caddo  Parish  to  the 
HEALY  CONSTRUCTION  CO.,  Meridian,  Miss.,  at  $32,962. 
Other  bidders  were:  Eagle  Construction  Co.,  $51,803;  W.  B. 
Kenard.  A,  G.  Hammit  &  J.  B.  Marston,  $34,305:  Neel  & 
Ritchie.  $36,439;  Movd  &  Hradshaw,  $38,591.  W.  E.  Atkinson 
In    State    Highway    Engr,      Noted    May    29. 

+  Mnnnt  Mterllnic.  Ky — (Offlclal)- The  City  Council  has 
awarded  the  contract  for  about  9440  so  yd.  asphalt  pave- 
ment and  4575  lin.ft.  curb  and  gutter  at  $2.35  per  sq.yd.  and 
70c.   per   ft.    respectively,      other   bidders    were:      The    Central 


Construction  Co.,  Lexington,  Ky.,  and  B.  C.  Milner  &  Co., 
Louisville,  Kv.  J.  W.  Bosley  is  City  Engr.  H.  M.  Ringo  is 
Citv  Clk.     Noted  May   22. 

Vmberst,  Ohio- (Official) — Bids  will  be  received  until 
noon  July  5  bv  the  Village  Council  tor  grading,  draining 
curbing  and  paving  portions  of  Main,  Church,  Elyria,  Tenney, 
West  Railroad  North  Railroad,  South  Railroad  and  West 
Sts  C  W.  Courtney,  1150  Leader-News  Bldg.,  Cleveland,  is 
Engr.-i'n-Charge.     H.  J.  Miller  is  Clk. 

\shland.  Ohio — Bids  will  be  received  until  noon,  June  21, 
bv  'the  Director  of  Public  Service  for  paving  East  Wash- 
ington and  West  Main  Sts.  with  Metropolitan  brick  on  con- 
crete foundation,  concrete  curb  and  gutter.  ITred  Edwards 
is   Dir. 

Canton.  Ohio— (Official)— Bids  will  be  received  until  10 
a  m  June  25  bv  the  Board  of  Commissioners  of  Stark 
County  for  paving  with  brick  and  otherwise  improving  2.15 
miles  of  the  Fairmount  Home  Road  Extension.  The  esti- 
mated cost  is  from  $40,794  to  $45,904,  according  to  curbing 
used.     J.   H.   McConnell   is  County    Audr. 

+Chlllicothe.  Ohio — (Official) — The  contract  for  grading 
and  filling  with  gravel  portions  of  various  streets  was 
awarded  to  PINKNEY  BREWER,  Chillicothe,  at  47c.  per 
cu.vd.  for  Hickorv  St.,  and  42c.  for  Ewing  and  Fourth  Sts. 
Hehrv  M.  Redd  is  City  Engr.  Edward  L.  Albright  is  Dir. 
of    Piib.    Ser.      Noted    May    29. 

+Cincinnati,  Ohio — (Official) — The  County  Commissioners 
have  awarded  the  contract  for  improving  the  Mill  Road, 
Springfield,  Township,  to  O.  D.  CURRY,  2525  Ashland  Ave., 
Cincinnati,  at  $22,693.  Clinton  Cowan  is  County  Engr.  Noted 
May    15. 

Cleveland,  Ohio — (Official) — The  low  bidder  fpr  improving 
the  Aurora  Road  was  the  ENTERPRISE  PAVING  &  CON- 
STRUCTION CO.,  Cleveland,  Ohio.  Frank  R.  Lander  is 
County    Surv.      Noted    May    22. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
2  p.m..  June  27,  by  the  State  Highway  Commissioner  for  the 
following  road  construction:  Grading  and  paving  with  brick, 
1.07  miles  of  the  Doylestown-Barberton  Road,  Chippewa 
Township  at  an  estimated  cost  of  $16,156;  grading  and  pav- 
ing with  bituminous  macadam  1.39  miles  of  the  Millersburg- 
Berlin  Road  at  an  estimated  cost  of  $17,462;  grading  and 
paving  with  waterbound  slag  macadam  2.34  miles  of  the 
Pittsfield-Wellington  Road  at  an  estimated  cost  of  $17,176; 
grading  and  paving  with  waterbound  macadam  3.3  miles  of 
the  Wilmington-Xenia  Road  at  an  estimated  cost  of  $20,639; 
grading  and  paving  with  concrete  1.09  miles  of  the  Port 
Clinton  Road  at  an  estimated  cost  of  $16,569;  grading  and 
paving  with  concrete  2.6  miles  of  the  Oberlin-Norwalk  Road 
at  an  estimated  cost  of  $31,595;  grading  and  paving  with 
waterbound  macadam,  one  mile  of  the  Urbana-Sidney  Road  at 
an  estimated  cost  of  $8658:  grading  and  paving  with  con- 
crete 0.41  mile  of  the  Kalida-Lima  Road  at  an  estimated 
cost  of  $5422;  grading  and  paving  with  waterbound  ma- 
cadam. 1.38  miles  of  the  Zanesville-New  Lexington  Road  at 
an  estimated  cost  of  $12,639:  grading  and  paving  with  brick 
for  medium  traffic,  one  mile  of  the  Chester  Road,  Chester 
Township.     James  R.  Marker  is  Comr. 

Bids  will  be  received  until  2  p.m.,  June  20,  for  the  con- 
struction of  the  following  roads:  Grading  and  paving  with 
waterbound  macadam  1.26  miles  of  the  Steubenville-Cam- 
bridge  Road  at  an  estimated  cost  of  $9005;  grading  and 
paving  with  brick  for  heavy  traffic. 0.66  miles  of  the  Wads- 
worth-Wooster  Road  at  an  estimated  cost  of  $10,110;  grading 
and  paving  with  brick  for  heavy  traffic,  1.14  miles  of  the 
Zanesville-Dresden   Road  at  an   estimated   cost    of    $21,053. 

♦  (Official) — Contracts  for  road  improvements  have  been 
awarded  as  follows:  To  the  WILSON  ENGINEERING  & 
CONTRACTING  CO.,  Xenia,  Ohio,  at  $7398  for  paving  part  of 
the  Piqua  Urbana  Extension  No.  1  Road;  to  LUNSFORD 
BROS..  Pedro,  Ohio,  at  $6000  and  $7994  respectively  for 
improving  parts  of  the  Kenton-Forest  and  Kenton-Mount 
Victory  Roads. 

+The  following  contracts  were  awarded  from  bids  re- 
ceived on  June  13;  Lexington-Mansfield,  water-bound  ma- 
cadam. 4.37  miles,  to  T.  A.  GRUBER  Caledonia.  Ohio,  $32.- 
350;  Ashland-New  London,  brick,  2.51  miles.  LRE,  GRIGGS 
&  ANmonSdN,  Millersburg,  Ohio,  $36,000:  McArthur-Ham- 
den,  water-hound  macadam,  2. 78  miles,  ROUSH  &  WOOLUM, 
$14,899;  Central  Ave.  Extension,  Toledo.  H4  miles,  bituminous 
macadam,  W.  M.  GRAY,  Bowling  Green,  $12,300;  Kenton- 
Findlay,  two  miles,  waterbound  macadam.  W.  G.  MUSTARD, 
Ada,    Ohio,    $6845, 

+Delun'nre.  Ohio — (Official) — The  Commissioners  of  Dela- 
ware County  have  awarded  the  contract  for  improving  1.26 
miles  of  the  Infirmary  Road  to  V.  T.  BARTON.  Condlt.  Ohio, 
at  $7100.  S.  C.  Kissner  &  Sons  bid  $7170.  W.  F.  Whittier  is 
County    Engr.      Noted    May    29. 

Euclid,  Ohi«i — (Official) — Bids  will  be  received  until  noon, 
June  30,  by  the  Village  Council  for  improving  Church  St. 
from  Euclid  Ave.  to  the  tracks  of  the  New  York.  Chicago  and 
St.  Loul.s  R.R.  by  grading,  draining  and  paving  with  brick. 
Fred  H.  Schoaff  Is  Village  Clk.  The  F.  A.  Pease  Engineering 
Co..  Cleveland,   Ohio,   Is   Engr.-in-Charge. 

linnraNter.  Ohio- Bids  for  paving  Sixth  Ave.  from  Forest 
Rose  Ave  to  East  St..  about  25.800  sq.yd.,  were  received  by 
l,?..*^"'"^?  ^f  Control  as  follows:  J.  B.  Clover.  Lancaster, 
$40,445;  (^.  F.  Justus.  Lancaster,  $36,796:  Rosser  &  Harper, 
Bremen  $42,744:  Bowers  &  Wilson,  Athens,  $33,059.  R.  P. 
Brown    is   IJIr.   of  Pub.   Serv. 

I.oraln.  Ohio — (Offlclal) — Bids  will  be  received  until  10 
a.m.,  June  27.  by  the  Commissioners  of  Lorain  Countv  for 
Itnprovlng  approximately  9  miles  of  the  Penfield  Ave.  Road, 
Sheffleld  Township,  by  paving  with  concrete,  waterbound  ma- 
cadam or  macadam  with  a  bituminous  binder.  T.  L  Gibson 
Is    .Surv. 

NebrInK,  Ohio-— (Official)- Rids  will  be  received  until  noon. 
June  28,  by  the  Trustees  of  Smith  Township,  for  paving  about 
3M..  miles  of  the  Johnson  Road  with  limestone  or  slag  mac- 
',",','""■  ..^''"'  <'"ntract  will  be  let  In  two  sections,  the  first  of 
IVi  miles  and  the  second  two  miles.  J.  F.  Lamborn  Is  a 
Trustee. 
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+M|trlnKllclil,  Ohio — Thr  Hoard  of  Control  has  awarded  con- 
trncls  for  paving  iiorllDiis  of  McC'ri-iKht  Ave..  .Jefferson  and 
WashinKton  Sts..  to  RleHUCM  MHOS.,  at  $11,420.  Kdward 
Sehaefer   Is   Dlr.   of   I'lili.   ,Ser. 

TolfiUi.  Ohio— HIds  for  pavInK'  .Suninilt  and  Cherry  St.s.  were 
received  as  follow.s  liy  thi'  Hoard  of  I'ontrol:  Summit  St.:  As- 
phalt Hloek  I'avlPK  Co..  asphalt  liloeU.  JSfi.firiG.  The  Andrews 
Asphalt  I'avinn-  Co..  Trinidad  asphalt.  $3i.571,  bltullthlc.  $35,- 
3i;(l.  II.  P.  Strelchei-,  sheet  asphalt,  $31,XS0.  Harris  &  Tansey, 
wooil  block.  $4fi..'!l!).  The  C.al■ri^'an  Bros.  Co..  sheet  asphalt. 
JHMiSfi,  wood  block,  $41. SIS;  Warren  Bros.  Co..  Boston,  bltu- 
liihir.  $:;r>,2i;.-,;  M.  V.  O'SuUlvan.  wood  block,  $50,179;  The  Uus- 
-.11  ,V  .1.  unison  Co.,  wood  block,  $4:1.122:  A.  A.  Rellly,  wood 
I'I'M  li.  ?i::  l-l.  Cherry  St.:  Asphalt  Block  Pavlnpr  Co.,  $39,520; 
Ih.-  l;arli^an  Bros.  Co..  wood  block.  $57,12S;  sheet  asphalt, 
$:M.s:is;  liitulithic,  $44.49.S.50;  Andrews  Asphalt  Pavlni?  Co., 
asphalt,  $33,958.50;  the  Hussell  &  Jennison  Co.,  wood  block, 
$.';2.!i:!(l,  sheet  asphalt.  $33,450;  Warren  Bros.,  bltullthlc,  $40,- 
49!);  II.  r.  Streicher.  wood  block,  $55,024;  sheet  asphalt,  $29,- 
744;  bituminous  concrete,  $31,344.  T.  R.  Cowell  is  Dlr.  of 
I'ub.    Seiv. 

+T<>l<-do.  Ohio — The  Director  of  Public  Service  has  award- 
ed the  followins  contracts  for  street  improvements:  GAR- 
HIOAN  lUtciS.  CO.,  at  .1:41,317,  for  paviuB  Summit  St.  with 
ereusoted  wood  block;  11.  P.  STRKICHIOR,  at  $29,744,  for 
paviiiB  Cherry  St.  with  asrihalt  over  the  present  stone  pave- 
ment; ALBERT  CRYZl'.OWSKl,  at  $4441.  for  vitrified  brick 
pavement   on   Central   .\ve.      T.   R.  Cowell  is  Dlr. 

WaMhlnKton  f.  H.,  Ohio — (Ofhcial) — Bids  will  be  received 
tintll  noon,  June  2S,  by  the  Director  of  Public  Service  for 
till'  ccinstriiotion  of  concrete  sidewalks  elf;ht  ft.  wide  on 
.ViHth  St.    iroin  Court   to  Paint  St.      C.    K.   Mark   Is  Dir. 

+  lleiit°<ird.  Ind. —  (Offleial) — The  Commissioners  of  Law- 
rence County  have  awarded  contracts  for  the  construction  of 
13  county  roads  to  five  local  contractors  at  a  total  cost  of 
$24,3S1.      Ezra    W.    Edwards   is   Audr.      Noted    May   22. 

+Columl>ia  City.  Iu<l. —  (Official) — The  Commissioners  of 
Whitley  Countv  have  awarded  a  contract  for  the  construc- 
tion of  a  road  in  Smith  Township  to  W.  W.  HATCH  &  SON. 
Goshen,  Ind.,  at  $15,290.  Chas.  E.  Kiser  is  Audr.  Noted 
May    22. 

+rorydaii,  Ind. —  (Official) — The  Commissioners  of  Harri- 
son County  have  awarded  a  contract  to  KENNEDY  & 
.MIOPHER,  New  Middletown,  Ind..  at  $7797  for  the  construc- 
ticin  of  roads  in  Spencer,  Washington  and  Franklin  Town- 
ships.     J.   L.   O'P.annon   is  .Vudr.      Noted   May   22. 

+Crn«-ford.«ivllle,  Ind. —  (Dltieial) — The  Commissioners  of 
Montsomerv  Countv  have  awaiiUd  <'cintracts  for  road  con- 
sti-uction  to  L.\WRENCE  JENKINS.  Frankfort,  Ind.,  at  $4075 
and  to  F.  li.  WARREN,  Crawfordsville,  Ind.,  at  $9372.  Ben- 
nett   B.    Engle    is   Audr.      Noted    May    15. 

+Prankfort.  Ind. —  (Official) — The  Commissioners  of  Clif- 
ton Countv  have  awarded  contracts  for  county  road  construc- 
tion as  follows:  FR.\NKP<)RT  I'oNSTlM'CTlON  CO.,  two  roads, 
\\'.  P.  KELLY,  one  road.  NEEF  &  S1':.\.\1.\N.  tour  roads.  LEE 
*.-  KELLER,  one  road.  M.\,\'WELL  it  KKLLV.  MIchigantown, 
Ind.,   three  roads.     Chas.   F.  Cromwell  is  .\udr.      Noted  May  29. 

+Mount  Vernon,  Ind. —  (Official) — The  Commissioners  of 
Posey  Countv  have  awarded  the  contract  for  constructing  a 
road  in  Black  Township  to  the  MOUNT  VERNON  CON- 
STRUCTION CO.  at  $6393.  J.  R.  Haines  is  Audr.  Noted 
May   22. 

+BlooininBton,  III. — The  Board  of  Local  Improvements  has 
awarded  a  contract  to  I.  D.  LAIN  at  approximately  $57,000 
for  brick  pavement  on  Clay  and  Vale  Sts.  and  Mercer  Ave. 
The  only  other  bidder  was  Meyer  &  Thomas.  East  St.  Louis, 
III. 

The  Citv  Engineer  has  prepared  plans  for  paving  East 
Washington  St.  with  brick  from  Main  St.  to  the  Illinois  Cen- 
tial  R.R.  tracks.  The  estimated  cost  is  $31,005.  Elmer  Fol- 
som   is  City  Engr. 

PnrlM,  111. —  (Offleial) — Bids  will  be  received  until  2  p.m., 
.lune  30  bv  the  Town  Board  of  Highway  Commissioners  for 
the  improvement  of  the  Clinton  Road.  The  approximate  quan- 
tities are:  2165  cu.yd.  excavation,  9028  lin.ft.  concrete  curb 
and  60S6  sq.yd.  brick  pavement.  Chas.  Sullivan  Is  a  High- 
way  Comr. 

Portage,  WI.<i. — (Official) — Bids  will  be  received  until 
noon,  June  30,  by  the  City  Council  for  construction  granite 
macadam  pavement  on  portions  of  De  Witt,  Oneida,  Cass  and 
Wisconsin  Sts..  about  23,642  sq.yd.  in  all.  Walter  B.  Wash- 
burn Is  City  Clk. 

+BurIinK4on,  Iowa — (Official) — The  City  Council  has 
awarded  the  contract  for  paving  Denmark  and  River  Sts.  to 
YOUNG  &  BRUSCHER  at  $1.17  per  sq.yd.  H.  G.  Vollmer  is 
City    Engr. 

+r:reenfleld,  Iowa — (Official) — The  Town  Council  has 
awarded  the  contract  for  constructing  about  11,500  sq.yd.  of 
concrete  pavement  to  J.  S.  McLAUGHLlN  &  SONS.  Red  Oak, 
Iowa,  at  $18,000.  Other  bidders  were:  D.  W.  Wright,  Bed- 
ford, Iowa,  and  the  Des  Moines  Engineering  &  Construction 
Co.      M.   G.   McCreight   is   Town   Clk.      Noted   June   5. 

Pittsburg.  Kan (Official) — The  Board  of  City  Commis- 
sioners has  passed  resolutions  for  the  improvement  of  Fifth 
and  Chestnut  Sts..  Forest  and  Park  Aves.  Bids  will  soon  be 
asked.      O.   T.   Jones    is   City   Clk. 

St.  Joseph,  Mo. — The  Board  of  Public  Works  has  ordered 
that  bids  be  asked  for  paving  and  grading-  various  streets 
and  alleys.  Concrete  or  asphaltic  concrete  will  be  used  for 
the   pavement.      Joel   E.   Gates  is  City  Clk. 

+  ArBenta.  .Vpk. — The  Commissioners  of  Street  Improve- 
ment Districts  Nos.  15  and  16  have  awarded  a  contract  for 
various  street  improvements  to  R.  MOBLET,  Little  Rock. 
Ark.,  at  from  $145,000  to  $160,000,  according  to  the  class  of 
pavement,  which  has  not  yet  been  selected.  Chas.  Cobb  and 
John    Farmer   are    Chn.    of   Comrs. 

Telluplde,  Colo." — (Official) — Bids  will  be  received  until 
.lune  23.  by  the  Board  of  Commissioners  of  San  Miguel  County, 
for  improving  a  portion  of  the  Norwood  Hill  Road.  State 
Primary    Road   No.    4  4.      Plans    and    specifications   are    on   file 


with  the  Clerk  and  Recorder,  Tellurlde.  and  with  the  State 
Highway  CommlHHiuner,  Denver.  Robert  K,  IIoKan,  Ti-llurlde, 
Is  ClU. 

C'uMip  ir.Xirnp.  Iilnhn — The  City  Council  Is  conHlderlni?  grad- 
ing, e<mstruellng  sldewalkH  and  curb  In  Forest  HclehtH  Addi- 
tion.    The   cHtlinated   cost  is  $30,000. 

+('i-ntrnlln.  Wn«h.— ALLRED  &  JAMES,  at  $11,895,  were 
awardcMl  contract  by  the  I'lty  Council  for  puvlnK  Maple  St. 
Other  bidilers  were:  American  Conlra<-tlng  Co.,  $l2,8!t5:  Keascl 
Construction    Co.,    Tacoma,    Wash.,    $12,080. 

+.MonteHnno.  WaMh. — The  CommisHlonerH  of  Chehalls  Coun- 
ty have  awarded  a  contract  for  the-  construction  of  the  Quln'- 
ault  Road  to  the  SPCJKANE  PAVING  &  CONSTRUCTION  (•()., 
at  $36,927.  This  bid  does  not  Include  graviling.  The  C(,nnty 
Commissioners  have  passed  a  ri-»olutlon  for  the  construction 
of  two  roads  between  Aberdeen  and  this  city.  The  sum  of 
$34,000  has  been   appropriated  for  the  work. 

+  l«lount  Vrrnon,  Wnnh. —  (CJffielal)— The  CommlsBloners  of 
Skagit  County  have  awarded  contracts  for  the  Improvement 
of  eight  county  roads  to  various  local  contractors  at  a  total 
cost  of  $10,731.      A.  L.   Strong  Is  County   Engr.     Noted   a.My  29. 

+Puyallup.  WaMh. — The  City  Council  has  awarded  the  con- 
tract for  paving  Fifth  Ave.  and  Fifth  St.  to  .McKlM  &  AD- 
DISON, Tacoma,  Wash.,  at  $17,456.  BItucrete  surface  on  a 
concrete  base  will  be  used. 

Siiokane,  Wnith.^The  Commissioner  of  Public  Works  has 
recommended  that  the  contract  for  paving  Mission  Ave.  be 
awarded  to  Mitchell  Bros.,  at  $39,764,  or  CM.  Paine,  at  $42.- 
495,   for  Spokane   bituminous   No.   2.      D.   C.   Coales  Is  Comr. 

+Tneonia,  Wanh. — The  Commissioner  of  Public  Works  has 
awarded  the  contract  for  paving  North  Sixth  St.  from  K  St. 
to  Ainsworth  Ave.,  to  .JOSEPH  WARTER.  SI!..  631  .N'oith  Fife 
St.  The  bid  for  asphalt  concnte  pavement  was  $16,000.  Olh.r 
bidders  were:  Chas.  O.  Schaifer.  $18,146;  Anderson  *  Liljlberk. 
$16,970:  Geo.  P.  Wright.  $16,670:  Keasel  Construction  Co.,  $17.- 
OOU;   McHugh   Contracting  Co.,   $18,293.     Owen   Woods  Is  Comr. 

I'niontown.  AVnKh. —  (Official) — Bids  will  be  received  un>il 
S  p.m..  July  5.  by  the  City  Clerk  for  about  20,000  sq.yd.  pav- 
ing and  2550  lin.ft.  curbing.  The  estimated  cost  is  from  $18.- 
000  to  $22,000.  About  12  varieties  of  pavement  are  under 
consideration.  E.  V.  Edwards  is  City  Engr.  P.  W.  Busch  Is 
Clk.      Noted   June    5. 

Salem,  Ore. — The  City  Council  has  decided  to  pave  portions 
of  ISth  St.  and  Fairmount  Ave.  Bids  will  be  asked  soon. 
Chas.  F.    Elgin   is   City   Recdr. 

BakerHndd.  Cnllf. — The  County  Supervisors  of  Kern 
County  contemplate  constructing  221.5  miles  of  paved  roads 
and  92  miles  of  graded  roads  with  concrete  culverts.  There 
will  be  a  bond    issue  of  $2,500,000    for  this  purpose. 

+I.o(i  .VngrlcN,  Calif — The  City  Trustees  have  awarded  the 
contract  for  improving  Eighth  St.  from  Main  to  Central 
-A.ve.  to  the  FAIRCHILD  -  GILMORE  -  WILTON  CO.,  Los 
Angeles,  at  $57,276.  The  BARBER  ASPH.\LT  PAVING  CO. 
was  awarded  contracts  for  paving  54th  and  Coronado  Sts.  at 
$5556    and    $6103    respectively.      Homer    Hamlin    is    City    Engr. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m..  June  30.  instead  of  June  23.  as  previously  noted,  by 
the  State  Highway  Commission,  for  the  construction  of  six 
sections  of  state  highway.  Wilson  R.  Ellis  is  Secy.  Noted 
June  2. 

Santa  .\na,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Orange  County,  until  2  p.m.,  June  24,  for  the 
construction  of  a  little  more  than  five  miles  of  road  between 
Santa  Ana  and  Huntington  Beach.  The  construction  will  be 
concrete  base  with  oiled  surface.  The  county  will  furnish 
cement,  rock,  sand  and  oil.  Bids  will  be  received  until  2  p.m., 
June  24.  for  the  construction  of  three  miles  of  county  road 
on  Orangethorpe  Ave.,  south  of  Fullerton,  concrete  base  with 
oiled  surface.      Noted   May   22. 

+Santa  Monica,  Calif.— THE  IR.\  HODSON  CO.  was  award- 
ed the  contract,  at  $140,000,  for  improving  Fremont  Ave. 
G.   A.    Murray   is  City  Clk.      Noted   May    22. 

A'ernon.  Calif.- — This  city  will  soon  call  for  bids  for  pav- 
ing a  number  of  streets  with  asphalt.  Bonds  for  $95,000  will 
be  sold  for  this  work.  T.  J.  Furlong  is  City  Clk..  and  Joseph 
A.  Hurley,    600   Thorne   Bldg.,    Los  Angeles,   Is  City   Engr. 

+\l'llmlnKton,  Calif. — The  Citv  Trustees  have  awarded  a 
contract  to  the  STAND.\RD  AMERICAN  DREDGING  CO.,  at 
$18,399,    for   grading   E   St. 

+L.ondon,  Ont. —  (Official) — The  Committee  on  Streets  has 
awarded  the  contract  for  about  6700  sq.yd.  asphalt  pave- 
ment to  FOLEY  &  GLEESON,  Ottawa,  Ont.,  at  $16,300.  W. 
W.   Ashplant   is   City    Engr.      Noted   May   22. 

Merritton,  Ont. — The  City  Council  is  considering  laying 
sidewalks  on  various  streets  at  an  estimated  cost  of  $20,000. 
Richard    Clark    is   Clk. 

+Oshawa,  Ont (Official) — The  Town  Council  has  award- 
ed the  contract  for  approximately  15.000  sq.yd.  of  concrete 
pavement  to  J.  W.  McCUTCHEON  and  H.  B.  McCONNELL, 
Oshaw.a.  Ont..  at  $1.12  per  sq.yd.  for  paving  and  35c.  per  lin.ft. 
for  curbing.  There  were  six  other  bids,  ranging  from  $1.15 
to  $1.37  per  sq.yd.  Prank  Chappell  is  City  Engr.  Noted 
May   22. 

+Stratford,  Ont. —  (Official) — The  contracts  for  the  con- 
struction of  10.397  lin.ft.  of  concrete  sidewalks.  4V4  ft.  wide, 
have  been  awarded  to  the  City  as  contractor.  Bids  were  re- 
ceived on  June   9.     A.  B.  Manson  Is  City  Engr.     Noted  June  5. 

INDl"STRI-VL,   WORKS 

Fairfield,  Maine — The  Kevos  Pulp  Fibre  Co.  will  build  a 
factory  addition  90x228  ft.,  10  stories,  of  brick.  W.  L.  Keves 
is   Pres. 
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+BoMtan,  Slass The  Arthur  C.  Harvey  Co.,   26-28   Stillings 

St..  has  awarded  the  contract  for  the  erection  of  a  new 
building-  of  mill  construction  to  J.  M.  &  J-  ?■  BUCK]-.i-\, 
Worcester.  Mass.  The  building  will  be  65x121  ft.  of  steel, 
so  constructed  that  it  may  later  be  raised  to  six  stories. 
Morton   D.   Stafford.   Boston,   is   Arch,   in  charge   of  the    worK. 

Cambridge,  .Mass. — William  Crane  has  purchased  H.OpO 
sq.ft.  of  land  at  Maine  &  Heywood  Sts.  Cambridge,  and  will 
erect    a    four-story    brick    factory. 

+Sprlnsfleld.  Mass. — The  Kibbe  Co.  has  awarded  a  con- 
tract for  a  540,000  factorv  building  to  A.  E.  STEPHENS  CO. 
It   will   be   six   stories   77x55   ft.,   with   an    ell   28x50    ft. 

+The  Berger  Machine  Co..  168  Bernie  Ave.,  has  awarded  a 
contract  to  FRED  T.  LEY  &  CO.,  Inc..  Springfield,  for  the 
construction  of  a  three-storv,  92x60-ft.  addition  to  its  plant. 
Estimated    cost,    $20,000. 

+  Brlstol,  R.  I. — The  Cranston  Woolen  Co.  has  awarded  the 
contract  for  the  construction  of  a  three-story.  120x68  ft.  ad- 
dition to  its  plant  to  A.  C.  J.  L.A.RNED  &  CO.,  Providence, 
R.  I. 

Hartford.  Conn. — The  Whitney  Mfg.  Co.  will  erect  a  four- 
story  addition  to  its  plant. 

Batarla,  X.  Y. — Bids   are   being   received    by   the    Batavia    & 
New   York   Woodworking    Co..    for   the   construction    of  a   one- 
and    two-story    addition    to    its    plant. 
722x108   ft.      Plans  were  prepared  by  H. 
Archs. 

Buffalo.  X.  Y. — The  American  Bronze  Co.,  1450  Niagara 
St.,  is  having  plans  prepared  for  the  construction  of  a 
foundry   to    be   erected   at   Authur    St.    and   the   Erie    R.R. 

+Cornine.   X.   Y The    Corning   Glass    Works    has   awarded 

a  contract  to  the  TRUSSED  CONCRETE  STEEL  CO..  De- 
troit. Mich.,  for  the  construction  of  a  five-story  addition,  120 
xlOO   ft. 

+Elmlra.  X.  Y. — The  Morrow  Mfg.  Co.  has  awarded  a  con- 
tract to  the  W.  R.  COMPTON  CO.,  Lake  St..  for  the  con- 
struction of  a  heat  treatment  building.  250x100  ft.,  one  story 
high,    to   be    added   to    its   automobile    plant. 

C;reeoe,  X.  Y. — The  New  York  State  Rys.  Co..  Rochester,  is 
having  plans  prepared  for  the  erection  and  equipment  of  a 
car-barn  on  Charlotte  Blvd.,  in  Greece,  a  suburb  of  Roches- 
ter. The  estimated  cost  is  j200,000.  D.  P.  Falconer,  Roches- 
ter,   is    Engr.-in-Charge. 

+HorneII,  X.  Y. — The  E.  H.  Nelson  Bottling  Works  has 
awarded  a  contract  to  J.  P.  KEENAN,  for  the  construction  of 
a  two-story  and   basement  bottling   plant,    125x36   ft. 

Rochester,  X'.  Y. — The  Rochester  Bronze  &  Aluminum  Co., 
77  West  Water  St.,  has  had  plans  prepared  by  Gilbert  E. 
Chump.  Arch.,  for  the  construction  of  a  one-story  foundry, 
87x60  ft. 

+!jherrill,  X.  Y. — The  Oneida  Community,  manufacturers 
of  silverware,  has  awarded  a  contract  to  the  GRIFFITH- 
PIERCE  CO.,  Utica,  for  the  construction  of  a  new  factory. 
The  structure  will  be  three  stories,  239x158x57  ft.,  of  rein- 
forced concrete.  The  estimated  cost  is  $120,000.  William  P. 
Field,    Prudential    Bldg.,    Newark,    N.    J.,    is    Engr.-in-Charge. 

+Troy,  X.  Y. — A.  E.  Bonesteel  has  awarded  a  contract  to 
MARTIN  &  CO..  Troy,  for  the  construction  of  a  new  factory, 
three   stories,   120x40   ft.,   on    River  St. 

.%kroB,  Ohif) — The  Star  Drilling  Machine  Co.,  Akron,  Ohio, 
has  taken  out  a  permit  for  the  construction  of  a  factory,  to 
cost  about  $30,000. 

Alliance,  Ohio — The  Gibson  Motor  Car  Co.,  Alliance,  plana 
to  construct  a  factory,   35x250   ft. 

+Clnclnnatl,  Ohio — The  contract  has  been  awarded  to  the 
FERRO  CONCRETE  CONSTRUCTION  CO.,  Harrisburg.  Penn., 
for  the  construction  of  a  seven-story  printing  plant  for  the 
Standard  Printing  Co.     The  building  will  be  75x75  ft. 

+Cleveland,  Ohio — The  Otis  Steel  Co.,  Cleveland,  has  award- 
ed contracts  as  follows  for  the  construction  of  its  proposed 
plant  In  the  upper  Cuyahoga  Valley:  To  the  AMERICAN 
BRIDGE  CO..  Pittsburgh,  Penn,.  for  2500  tons  of  structural 
steel  work  to  be  used  largely  in  the  construction  of  the  finish- 
ing mills:  to  the  MORGAN  ENGINEERING  CO.,  Alliance,  Ohio, 
for  the  construction  of  a  72-ln.  plate  mill;  to  the  WILLIAM 
TODD  CO.,  Youngstown,  Ohio,  for  the  construction  of  three 
Jobbing  mills.  The  company  plans  an  ultimate  expenditure 
of  from   $10,000,000  to   $13,000,000. 

Cleveland,  Ohio — The  Cleveland  Electric  Co.,  Cleveland.  Is 
considering  the  erection  of  an  addition  to  cost  about  $12,000. 

Columhus,  Ohio — O.  C.  Darst,  Arch.,  Columbus,  has  pre- 
pared plans  for  the  erection  of  a  six-story  reinforced-con- 
crete  factory  for  the  Hanna  Paint  Co.  Bids  are  being  re- 
ceived. 

+Colamt>UH,  Ohio — The  contract  has  been  awarded  to 
NICHOL  &  CARR,  Columbus,  for  the  erection  of  the  plant 
for  the  John   W.   Brown  Mfg.   Co.,   at  about   $100,000. 

+KlrTla,  Ohio  —  The  contract  has  been  awarded  to 
KAISER  BROS..  Elyrla.  for  the  construction  of  the  pro- 
posed plant  of  the  U.  .S.  Automatic  Co.  at  $10,500. 

Lorain,  Ohiti — The  Baltimore  &  Ohio  R.R.  Co.  has  decided 
to  enlarge  Its  shops  at  Lorain,  Instead  of  rebuilding  Its 
shops  at  Zancsvllle,  which  were  destroyed  by  the  floods  of 
several    months  ago. 

Xomood,  Ohio — The  Safe  Cabinet  Co.  will  erect  a  three- 
story  factory,   96x96  ft, 

4>l'orlsmou<h,  Ohio — The  contract  has  been  awarded  to 
F.  H.  S.MTTH,  Dayton,  Ohio,  for  the  construction  of  the  pro- 
posed six-gtory  factory  for  tho  Excelsior  Shoe  factory,  Ports- 
mouth, 

Ttffln,  Ohio — Contracts  will  be  awarded  soon  by  Gray  He 
White  Co.,  TlfUn,  for  the  erection  of  their  proposed  cold 
storage  and  packing  plant.  It  will  be  four  storlea,  60x100 
ft. 

Toledo,  Ohio — Bids  will  bo  asked  soon  by  the  Toledo- 
Owens  Glass  Sand  Co..  Toledo,  for  the  construction  of  Its 
proposed  plant.  It  will  have  a  crushing  capacity  of  3000 
tons  dallv.  The  company  was  Incorporated  recently  with  a 
capital   of   $100,000. 


Indianapolis,  Ind. — The  Universal  Stenotype  Co.,  Owens- 
boro  Kv.,  will  remove  its  plant  to  Indianapolis.  The  fac- 
tory'will  be  enlarged.  B.  M.  Bowen  is  Vice-Pres.  and  Gen. 
Mg'r. 

Indianapolis,  Ind. — The  Sanitary  Milk  Products  Co.,  Indian- 
apolis is  having  plans  prepared  for  the  construction  of  a 
dairy  The  building  will  be  two  stories,  49x98  ft.,  of  brick. 
Rubiish  &  Hunter,  American  Central  Lite  Bldg.,  Indianapolis, 
are  Archs. 

Muncie.  Ind. — Goodrich  Bros.  Hay  cfe  Grain  Co..  Win- 
chester. Ind.,  have  had  tentative  plans  prepared  for  the  con- 
struction of  a  grain   elevator  with  a   capacity  of  100,000   bu. 

Kalamazoo,  Mich. — The  Handelman  Carriage  Co.,  Kalama- 
zoo Mich.,  will  rebuild  its  factory  recently  destroyed  by  fire. 
The   cost    has   been   estimated   at    $100,000. 

Chicago.  111. — The  Pullman  Couch  Co.,  Chicago,  has  re- 
ceived a  permit  for  the  construction  of  a  one-story  factory. 
Estimated    cost,    $12,000. 

Chicago,  111. — The  West  Coast  Co.,  Chicago,  have  secured 
a  permit  and  will  erect  a  factory  on  West  76th  St.  The 
cost   has   been   estimated    at   about    $70,000. 

•fCbicago,    III (Oflicial) — The    contract    has    been   awarded 

to  the  R.  S.  BLOME  CO.,  City  Hall  Square  Bldg..  Chicago, 
for  the  construction  of  the  cold-storage  plant  for  the  Inde- 
pendent Packing  Co.  to  be  erected  at  41st  St.  and  Emerald 
Ave.      Estimated   cost,    $250,000. 

North  Chicago,  111 The  Cyclone  Fence  Co.,  North  Chi- 
cago, will  soon  award  contracts  for  the  construction  of  its 
proposed  factory  addition.  It  will  be  160x130  ft.  and  will 
cost    about    $20,000. 

.4ntigo,  Wis. — The  Holland  Flexible  Auto  Wheel  Co..  Anti- 
go.  will  erect  a  factory  for  the  manufacture  of  automobile 
wheels.  This  company  was  incorporated  with  a  capital  of 
about    $100,000.      J.    K.   McKenna,    Antigo,    is    interested. 

Belolt.  Wis. — The  Berlin  Machine  Works.  Beloit,  will 
erect   an    addition    to    its    factory.      It    will    be    275x294    ft. 

Milwaukee,  Wis. — A  permit  has  been  granted  to  Jacob 
Wellauer  for  the  construction  of  a  factory.  It  will  be  five 
stories  and  basement,  60x120  ft.,  of  brick,  concrete,  fire- 
proof. The  Standard  Bedding  Co..  will  occupy  the  building. 
The  cost  has  been  estimated  at  $58,000.  R.  Messmer  &  Bro., 
Majestic   Bldg..   are   Archs. 

The  Mutual  Brewing  Co.,  Milwaukee,  has  purchased  a  site 
on    which    to    erect   its   proposed   plant. 

St.  Paul,  Mlnn.^Preliminary  arrangements  are  being  made 
by  Swift  &  Co.  for  the  construction  of  a  cold-storage  plant 
at   Fifth  St.   and   Brodway.      Estimated  cost.    $40,000. 

Virginia,  Minn. — Plans  are  being  considered  bv  the  Vir- 
ginia &  Rainy  Lake  Co.,  for  an  expenditure  of  $25,000.  for 
the   improvement  and   enlargement   of   its   lumber   plant. 

Joplln,  Mo. — The  Aronoga  Circle  Mining  Co.  will  erect  a 
compressor    and    sludge    mill    at   Joplin,    to   cost   about    $12,000. 

The  Reo  Mining  Co.  contemplates  the  erection  of  a  con- 
centrating mill  at  Joplin.   to  cost   $50,000, 

The  Powhattan  Lead  &  Zinc  Co.  will  erect  a  plant  at  Jop- 
lin to  cost  about  $50,000. 

The  Wilholt  Refining  Co.  will  build  an  oil  refinery,  at 
Joplin,   to   cost  appro-ximately   $40,000. 

St.  Louis,  Mo. — The  Pulton  Bag  &  Cotton  Mills  Co.  has  had 
plans  completed  for  the  erection  of  a  $300,000  manufacturing 
plant.     Noted  May  29. 

Port  Smith,  Ark. — The  Fort  Smith  Iron  &  Steel  Co.  will 
establish  a  foundry  at  Port  Smith,  to  cost  $30,000. 

Dallas,  Tex. — Preliminary  arrangements  are  being  made 
by  the  Stanard-Tilton  Co.  for  the  construction  of  a  $50,000 
flour    mill. 

Houston,  Tex. — Plans  are  being  prepared  bv  the  Dallas 
Fireworks  Co.  for  the  construction  of  a  $10,000  plant  at  South 
Houston.      William  A.   Suce,   Dallas,   is   Pres. 

Marshall.  Tex. — The  Marshall  Brick  Co.  has  increased  its 
capital  stock  from  $20,000  to  $40,000,  and  will  make  enlarge- 
ments and  improvements  to  its  plant. 

Rogers,  Tex — The  Farmers'  Cotton  Oil  Mill  Co.  will  build 
a  $50,000  cotton-oil  mill  at  Rogers.  Thomas  C.  Webb,  Mart. 
Tex.,  is  Mgr. 

Muskogee.  Okia The  Missouri,  Oklahoma  &  Gulf  Ry.  will 

build  shops  at  Muskogee.  The  plans  include  a  large  machine 
shop  and  a  boiler  plant.  About  $300,000  will  be  expended.  J. 
W.  Hoffman,  Muskogee,  is  Gen.  Supt. 

Everett,  AVash. — The  Summer  Iron  Works  Co.,  whose  plant 
was  recently  destroyed  by  Are,  will  erect  a  new  plant,  to  cost 
about  $100,000. 

+Port  .Vngeles,  AVash. — The  Puget  Sound  Mills  &  Timber 
Co.  has  awarded  the  contract  for  the  construction  of  its 
$1,000,000  lumber  plant  to  the  UNION  MACHINERY  &  SUP- 
PLY  CO.,   Seattle. 

Seattle,  AVash. — John  Graham,  Architect,  Lyons  Bldg.,  has 
completed  plans  for  the  flve-story  and  basement,  $400,000  fac- 
tory, to  be  built  In  this  city  by  the  Ford  Motor  Co.  Bids  for 
construction  are  being  received.  The  building  will  be  of 
reinforced   concrete. 

Stockton,  Calif — The  San  Joaquin  Valley  Refining  Co. 
Is  planning  to  erect  an  oil  reflnery  to  cost  $75,000.  P.  P. 
Faulkner,  Sacramento,   Is  Interested. 

Tulare,  Calif The  Tulare  Grain  &  Milling  Co.  will  rebuild 

Its  plant   destroyed  by  fire.      Estimated   cost,   $25,000. 

Montreal,    Que The    General    Fire    Extinguisher    Co..    175 

McCord  St.,  Is  having  plans  prepared  for  a  new  factory, 
127x300  ft.,  of  concrete  construction.  Robert  Findlay,  10 
Phillips   Place,    Is    Arch, 

The  Rfibert  Mitchell  Co.,  Belair  St.,  has  plans  for  a  new 
Iron  foundry,   lOSxISO  ft.,  to  be   built   of  brick. 

RImIrn,  On*. — The  Elmlra  Furniture  Co.  Is  having  plans 
prepared  for  a  new  three-story  factory,  of  brick,  50x150  ft. 
C.    Knechtel    Is    Arch. 

+Pe«erhorough.  Ont. — The  contract  for  the  steel  work  on 
the  new  steel  aiish  factorv  of  Henrv  Hope  &  Sons  has  been 
awarded  to  the  HAMILTON  BRIDGE  CO.,  Hamilton,  Ont. 
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iStrntroril,  On*. — Tho  Wood  Mosaic  Co.,  Nrw  Albany,  Iiid., 
has  st'ciirt'd  a  site  and  Ih  haviriK  plans  prepared  for  a  branch 
factory,  costing  $100,000  which  It  will  crict  at  Stratford. 
G.    Lapping   Is   Mur. 

•it.  John,  IV.  II. — The  OH  Motor  &  Mfj;.  Co.  Is  having  plans 
prepared  for  a  new  brick  factory.  V.  Nell  Hrodle,  I'rlncess 
SI.,  Is  Arch.  M.  L.  G.  Vincent,  laS  Charlotte  St..  St.  John.  Is 
Mur.    of    the    company. 

FEDIOK.AI,    (i<>VIO|{\MI<:\T    U'ORK 

HnlldlnK — Boston,  Mass.  —  (Olllclal) — Bids  were  received  as 
follows.  .luMe  14,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington,  1>.  C.  for  the  reconstruction  of  Building 
No.  24  at  the  Boston  Navy  Yard:  Penn  UrldRe  Co.,  WashlnK- 
ton.  1>.  C.  $ti4,843;  C.  M.  I.,each,  Boston,  Mass.,  .«61S73;  Uarl- 
lUK-Slade  Construction  Co.,  Newport.  R.  T.,  $77,000;  Simpson 
Bros.  Corporation,  Boston,  Mass.,  $72,356;  Gucrnsey-O'Meara 
Co.,  Philadelphia,  Penn.,  $72,(180;  Conners  Bros.  Co.,  Lowell, 
Mass.,  .fSG.fiOO:  Marr  Bros.  &  Stuart  Co.,  Boston,  Mass.,  $72,434; 
Whitton   &   Haynes   Co.,   35    Federal  St.,    Boston,    Mass.,   $76,600. 

Conlluiuir  Tower — Boston,  Mass. — Bids  were  received  as  fol- 
lows, June  14,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  for  coaling  tower,  alterations  and  im- 
provements to  coaling  plant  at  the  navv  yard,  Boston,  Mass.: 
Robblns  Conveying  Belt  Co.,  New  York,  Item  (1),  $128,900; 
(2)  $85,600;  Mead-Morrison  Mfg.  Co.,  Boston,  (1)  $65,000;  (2) 
$48,527:  Guarantee  Construction  Co.,  New  York,  (1)  $98,400; 
C.  W.  Hunt  Co..  Inc.,  New  York,    (1)   $119,340. 

Rock  Exonvatlon — Boston,  Mass. — Bids  were  received  as 
follows,  by  Col.  Frederic  V.  Abbott,  Corps  Engrs.,  U.  S.  A.. 
Boston,  for  rock  excavation  in  the  Mystic  River,  Mass.:  Great 
Lakes  Dredge  &  Dock  Co.,  Boston,  $28.70  per  cu.yd.;  Eastern 
Dredging-  Co.,  Boston,  $17.80;  Johnston  &  Vlrden,  Lewes,  Del., 
$22.50. 

Dredg;lnK — New  London,  Conn. —  (Official) — Bids  were  re- 
ceived as  follows.  May  31,  by  Maj.  G.  B.  Pillsbury,  Corps 
Engrs..  U.  S.  A.,  New  London,  for  dredging  in  the  Mystic 
River,  Conn.:  Atlantic  Dredging  Co.,  81  New  St.,  New  York, 
27.6c.;  total,  $9384;  Charles  M.  Cole,  Fall  River,  Mass..  24.9c.; 
$8466;  The  T.  A.  Scott  Co.,  Inc..  New  London.  Conn..  28. 25c.; 
$9605. 

Dredtdne — Greenwich.  Conn. — (Offlcial) — Bids  will  be  re- 
ceived until  June  30,  by  Maj.  G.  P.  Pillsbury,  Corps  Engrs., 
U.  S.  A.,  New  London,  Conn.,  for  dredging  in  Greenwich  Har- 
bor,  Conn. 

AVatcrmaln — West  Point,  N.  Y. — (Official) — Bids  will  be  re- 
ceived until  July  14,  by  Capt.  G.  A.  Youngblood,  Corps  Engrs., 
U.  S.  A.,  West  Point,  for  laying  a  branch  watermain  20  in.  in 
diameter  and  260  ft.  in  length,  and  for  constructing  a  small 
masonry  intake  dam  across  Queensboro  Brook,  2%  miles  from 
Fort  Montgomery,  Orange  County,  N.  Y.  This  work  is  of  the 
nature  of  an  extension  to  the  water-supply  of  the  U.  S.  Mili- 
tary Academy  at  West  Point.  Capt.  C.  A.  Youngberg,  Corps 
Engrs.,  U.  S.  A.,  is  Engr.-in-Charge,  with  W.  L.  Webb,  C.  E., 
as  assistant. 

Drcdgine — Trenton,  N.  J. — Bids  were  received  as  follows, 
June  9,  by  Lieut. -Col.  Joseph  E.  Kuhn.  Corps  Engrs.,  U.  S.  A., 
Philadelphia,  Penn.,  for  dredging  in  the  Delaware  River  from 
Lailor  St.  to  the  upper  railroad  bridge,  Trenton,  about  4500 
lin.ft.:  Atlantic,  Gulf  &  Pacific  Co.,  Park  Row  Bldg.,  New 
York,  69.5c.  per  cu.yd.:  total,  $312,750;  John  A.  Seely,  30  Church 
St.,  New  York.  SOc. ;  $360,000.  The  contract  requires  the  dredg- 
ing, removal  and  disposition  of  about  450,000  cu.yd.  of  ma- 
terial. 

Stone — Philadelphia.  Penn. — (Official) — Bids  will  be  re- 
ceived until  noon.  Julv  14.  bv  Lieut.-Col.  Joseph  E.  Kuhn, 
Corps  Engrs.,  U.  S.  A..  815  Witherspoon  Bldg..  Philadelphia, 
for  furnishing  and  placing  about  15,000  tons  of  riprap  stone 
in  dike  and  revetment  at  Beedy  Island,  Delaware  River, 
about    40   miles   below   Philadelphia. 

Electric  Capstans — Philadelphia,  Penn. —  (Official) — Bids 
were  received  as  follows,  June  14,  by  the  Bureau  of  Yards 
and  Docks,  Navv  Dept.,  Washington,  D.  C.  for  furnishing 
three  electric  capstans  at  the  Philadelphia  Navy  Yard:  Hyde 
Windlass  Co.,  Bath,  Maine,  (2)  $8150;  American  Engineering 
Co..    Philadelphia.    (1)    .$8625:    (2)    $8325. 

Water  Svstem — Baltimore,  Md. — Bids  were  received  as  fol- 
lows. June  10.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  a  drinking-water  system  to  be 
installed  in  the  U.  S.  post  office,  Baltimore:  Mayer  Ice  Ma- 
chinery &  Engine  Co.,  Jersey  City,  N.  J.,  $6500:  Chattard  & 
Norris.   Baltimore,    $5290. 

Motor  Vehicles — Washington,  D.  C. — Bids  will  be  received 
until  2  p.m.,  June  20.  bv  the  Post  Office  Department.  Washmg- 
ton  for  20  or  more  four-wheeled  and  20  or  more,  three- 
wheeled-  motor-driven  vehicles  for  use  in  the  postal  service 
as  they  may  be  ordered  during  the  remainder  of  the  fiscal 
year  ending"  June   30. 

Boilers — Washington.  D.  C. — Oscar  Wenderoth,  Superv. 
Arch..  Treasury  Dept..  Washington.  D.  C,  has  awarded  the 
contract  for  the  installation  of  two  high-pressure  water-tube 
boilers  in  the  new  building  of  the  Bureau  of  Engraving  & 
Printing,  Washington,  to  the  W.  G.  CORNELL  CO..  Southerri 
Bldg..  Washington,  D.  C,  at  $45,900,  List  of  bidders  noted 
June   5. 

Oils — Washington.  D.  C. — Bids  will  be  received  until  3 
p.m.,  June  27.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  for  supplying  to  the  various  public  build- 
ings under  control  of  the  Treasury  Department,  lubricating 
oils  during  the  fiscal  year  ending  June  30,  1914,  in  accordance 
with  the  specification,  copies  of  which  may  be  had  at  Wash- 
ington, at  the  discretion  of  the  Supervising  Architect. 

AVaterfront  Improvement — Washington.  D.  C. — Bids  were 
received  as  follows.  June  14,  by  the  Bureau  of  Yards  and 
Docks.  Navy  Dept.,  Washington,  D.  C,  for  waterfront  im- 
provement at  the  navv  yard,  Washington:  Sanford  &  Brooks, 
Baltimore,  Md.,  ?14,300;  Clark  &  Winston  Co.,  Washington, 
$11,987. 

Dreddng — Norfolk,  Va.  —  (Official) — Bids  were  received 
as  follows.  June  7.  bv  Lieut.-Col.  E.  Eveleth  Winslow,  Corps 
Engrs.,  U.  S.  A.,  Norfolk,  for  dredging  the  approaches  to  the 


harbor  at  Cape  CharlcH  City.  Va. :  Coastwise  Dn-dKlnK  Co.. 
Norfolk,  20.46c.  per  cu.yd.  scow  meaHuremi-nt ;  total,  $20,450; 
Norfolk  Dredging  Co..  Norfolk,  21,2c.;  $21, 200.  About  100.000 
cu.yd.    will    be    dredged. 

I'ost  (Illlce — Hickory.  N.  C. — Bids  were  received  us  follow«, 
June  11,  foi-  the  conHtrucllon  of  a  post  office  at  Hickory;  (a) 
limestone:  (b)  .sandHtone:  (•.  M.  Leach,  Boston.  Mass..  (u)  $59.- 
873;    (b)    $62. "00;   J.    L.    (Jrouse.   (Jreensboro,    N.   C,    (a)    $61,616; 

(b)  $6:i,616;  Daniel  T.  McCarthy,  (a)  $62,811;  (b)  $64,811;  Al- 
gernon Blair.  Montgomery,  Ala.,  (a)  $63,500;  (b)  »66,00O;  Wor- 
rell Ai  Water.M,  Llani'rch,  Penn.,  (a)  $65,000;  (b)  $66,800;  (Jeorge 
W.  Stiles  CunHtructlon  <,'o..  Chicago,  111.,  (a)  $58,274;  (b) 
$63,20(1:  Olin  Gerlaih,  Kr-oHtlmrg.  .Md.,  (a)  $76,900;  (b)  $78,500: 
W.  J.  Bri'iit  Con.strueiion  ('<!..  Ncifolk,  Va.,  (a)  $61,044;  Melton 
Construction   Co.,    WashlngKni,    1  >.   C.,    (a)    $60,900. 

Post  OIHce— CarterHville,  Ga.— (Official)— Bids  will  be  re- 
ceived until  3  p.m.,  July  21,  by  Oscar  Wenderoth.  Superv. 
Arch.,  Treasury  Dept.,  Washington,  I).  C,  for  the  construc- 
tion complete  (Including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring,  interior  lighting  fix- 
tures, and  approaches),  of  the  U.  S.  post  office  at  Carters- 
vllle.  The  building  is  one  story  and  basement  and  has  a 
ground  area  of  approximately  4400  sq.ft.;  stone,  stucco,  and 
terra-cotta  facing,  tile  roof.  Drawings  and  specifications 
may  be  obtained  from  the  custodian  of  site  at  Cartersvllle, 
or   at   the   discretion   of   the    Supervising    Architect. 

Cement — Vicksburg,  Miss. — Bids  were  received  June  10  by 
Capt.  Ernest  Graves,  Corps  Engrs..  U.  S.  A..  Vicksburg.  for 
furnishing  and  delivering  about  8000  bbl.  of  American  port- 
land  cement  at  RIvcrton.  La.:  (a)  Brand;  (b)  per  bbl.  In  sacks; 

(c)  deduction  for  empty  sacks  returned;  (d)  totals;  F.  R. 
Bissell.  Trustee  for  bondholders  the  lola  Portland  Cement 
Co.,  815  Commerce  Bldg..  Kansas  City,  Mo.,  (a)  lola;  (b) 
$2.24:  (c)  9'/.c.;  (d)  $14,850;  the  Kansas  Cement  &  Material 
Co..  Waldhelm  Bldg.,  Kansas  City,  Mo.,  (a)  Sunfiower:  (b) 
$2.32;  (c)  lOc;  (d)  $15,360;  the  Atlas  Portland  Cement  Co.. 
Chicago,  III.,  (a)  Atlas;  (b)  $2.34  and  2.40:  (c)  not  stated; 
Perry  Grain  &  Cement  Co.,  Vicksburg,  Miss.,  (a),  Coosa: 
(b)  $2.40;  (c)  lOc;  (d)  $16,000;  the  Atlas  Portland  Cement 
Co.,    30   Broad   St.,    New   York,    (a)    Atlas;    (b)    $2.40;    (c)    lOc; 

(d)  $16,000. 

Lumber — New  Orleans.  La. — Bids  will  be  received  until 
June  20,  by  Capt.  C.  O.  Sherill,  Corps  Engrs..  U.  S.  A..  Missis- 
sippi River  Comn.,  Fourth  Dist..  New  Orleans,  for  furnishing 
about  2.520,500  ft.  b.m.  rough  pine  lumber  for  mattress  con- 
struction. 

Stone — Marquette,  Mich. — Bids  will  he  received  until  June 
30,  by  Capt.  E.  D.  Peek,  Corps  Engrs.,  U.  .S.  A.,  Duluth.  Minn., 
for  furnishing  and  placing  rubble  foundation  for  breakwater 
extension  at  Marquette   Harbor,   Mich. 

+Post  Office — Petoskey,  Mich. — Oscar  Wenderoth.  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C.  has  awarded  the 
contract  for  the  construction  of  the  post  office  at  Petoskey,  to 
RICHARD    COLLINS,    Alpena,    Mich.,    at    $57,468. 

Rocli — Ashland,  Wis. — Bids  will  be  received  until  June  30. 
by  Capt.  E.  D.  Peek,  Corps  Engrs..  U.  S.  A.,  Duluth,  Minn.,  for 
furnishing-  and   placing   rock   on   the   breakwater   at   Ashland. 

Dredelnt; — Duluth,  Minn. — Bids  were  received  June  13,  by 
Capt  E.  D.  Peek,  Corps  Engrs.,  U.  S.  A.,  Duluth.  for  dredging 
Duluth-Superior  Harbor:  (a)  925,000  cu.yd.;  (b)  totals: 
Northern  Dredge  &  Dock  Co..  Duluth.  (a)  SVic.  per  cu.yd., 
scow  measurement;  (b)  $78,625:  Duluth-Superior  Dredging 
Co..  Duluth,  (a)  79c.;  (b)  $73,075  (recommended  for  accept- 
ance): Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111.,  (a) 
9c  -  (b)  $83,250:  Bvrne  Bros.  Dredging  &  Engineering  Co.. 
Chicago,  (a)  15%c.;  (b)  $1,3,375;  Zenith  Dredge  Co.,  Duluth, 
(a)    8%c.;    (b)    $78,625. 

Post  Office — Brookfield,  Mo. — Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  has  awarded  the 
contract  for  the  construction  of  a  post  office  at  Brookfield, 
to  ROGERS  &  KAISER,  Chicago,  111.,  at  $60,890.     Noted  May  29. 

+Roclc-Cru8hine  Plant — Fort  McDowell,  Calif. — The  fol- 
lowing contracts  have  been  awarded  by  Capt.  J.  Longstreet. 
O  M  U.  S.  A.,  .\ngel  Island,  for  installing  a  rock-crushing 
plant  at  Fort  McDowell:  ALLIS-CHALMERS  CO..  San  Fran- 
cisco, transformers  and  motors,  $1389:  PACIFIC  STATES 
ELECTRIC  CO.,  San  Francisco,  wattmeter,  wire,  conduit,  etc.. 
$195-  ORENSTEIN-ARTHUR  KOPPEL  CO..  San  Francisco. 
railway  supplies.  $699:  DAVIS- ROGERS  CO.,  San  Francisco, 
bunkers   and   machinery,    $11,929. 

+  l.ocomotives  and  Cranes — Panama — Contracts  have  been 
awarded  bv  the  Isthmian  Canal  Comn.  as  follows:  GENER.\L 
ELECTRItJ  CO.,  Schenectady,  N.  Y..  for  towing  locomotives 
for  all  locks,  at  $13,270  each:  CLEVELAND  CRANE  &  ENGI- 
NEERING CO..  Wickliff,  Ohio,  electric  traveling  cranes. 
$25,700. 

Coaling  Plants — Panama — Bids  were  received  as  follows, 
June  14,  by  Maj.  F.  C.  Boggs,  Corps  Engrs..  U.  S.  A..  Gen. 
Pur.  Officer.  Isthmian  Canal  Comn..  Washington,  D.  C.  for  the 
construction  and  equipment  of  a  coaling  plant  at  Cristobal 
and  one  at  Balboa,  Canal  Zone:  Item  (1)  four  unloading 
towers,  Cristobal:  (2)  two,,  Balboa;  (3)  six,  Cristobal  and 
Balboa:  (4)  two  duplex  stocking  and  reclaiming  bridges,  for 
Cristobal;  (5)  two  single  same,  Balboa:  (6)  Items  (4)  and  (o) 
combined:  (7)  four  reloaders,  Cristobal:  (8)  two  reloaders. 
Balboa;  (9)  Items  (7)  and  (S)  combined;  (10)  one  conveying 
and  power  station,  Cristobal;  (11)  same  for  Balboa:  (12) 
Items  (10)  and  (11)  combined;  (13)  one  complete  installation 
for  Cristobal  plant,  Items  (1).  C),  (7)  and  10  combined:  (14), 
one  complete  installation  for  Balboa  plant.  Items  (2),  (5),  (S) 
and  (11)  combined;  (15)  t-wo  complete  installations,  one  for 
Cristobal,  and  one  for  Balboa.  Items  (13)  and  (14)  combined; 
David  Duncan.  17  Batterv  Place.  New  York,  informal,  no 
bond.  (1)  $794,500;  (2)  $397,250;  (3)  $1,191,750:  (4)  $463,760; 
(5)  .$231,480:  (6)  $696,500:  (7)  $630,410:  (8)  $301,700;  (9) 
$905,100;  (10)  '$320,000;  (11)  $210,000:  (12)  $430,000;  (13) 
$2,212,660:  (14)  $1,140,830:  (15)  S3. 262.490:  eight  to  IS  months: 
Hunt  Construction  Co.,  New  York,  formal:  (1)  $326,532:  (2) 
$169,490:  (3)  $485,735:  (4)  $710,933:  (5)  $452,462:  (6)  $1,152.- 
640:  (7)  $638,893:  (8)  $327,936:  (9)  $949,052;  (10)  $490,442: 
(11)  $438,493:  (12)  $900,251:  (13)  $2,111,813:  (14)  $1,361,285; 
(15)  $3,350,497:  seven  to  IS  months:  Augustus  Smith.  Rav- 
onne,   N.   J.,    formal:    (1)    $414,551;    (2)    $208,755;    (3)    $623,326; 
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bid  on  their  own   speciflcations  as   follows.    •»>    *;^''^'°'?'"ssn'n  - 


InV'-^-SsfeO-    (■br$45V130-    \c)'«l"i24:896      tot^^^^^    with    wharf 
l.unklr    •(!)'  $773,260;    (b)    $545,630;    (c)    $1,130,890;    eight    to 

IS   months.  .      ^  ,  „ 

♦Haillo-Statlon— Panama— Bids    w;e.e   received    as    follows, 

.TiinT-  7.  by  the  Bureau  of  Yards  and  Docks.  Navy  pePt-^*?/|" 
Ington:    D.    C,   for    the    construction   of   three  ^s  eel    towe.s   for 


t   Caimito.   Canal   Zone:    (a)    on   founda- 


equipment  has  been  awarded  to  the  FEDERAL  TELEGRAPH 
CO.,    at    $50,512. 


Snare  &  Triest  Co..  233  Broadway.  New  York  (a)  $16,911.  (D) 
M3  920(c)  $3690:  Baltimore  Cooperage  Co.,  Baltimore,  Md., 
(a)    $19,899;    (b)    $16,994;    (c)    $39SS. 

BolliIlnBH— Guantanamo,  Cuba— Bids  were  received  as  fol- 
lows. June  14,  by  the  Bureau  of  Yards  and  Docks.  Navy  Dept 
Washington.  D.  C.  for  the  construction  of  quarters  and  a 
"torehouse  at  the  Radio  Station,  Guantanamo:  Henry  Monk. 
Guantanama  Cuba  (sole  bidder),  quarters,  $6890;  storehouse, 
.$3090;    total,    $9980. 

MISCKLI,A\EOl'S 

DrrileluB- Boston,  Mass.— Bids  were  received  as  follows, 
.lune  11.  bv  the  State  Harbor  and  Land  Commissioners  for 
dredging  Ouset  Bay:  John  R.  Burke^  Wo  laston,  2S%c.  per 
cu.vd.  and  $10  for  boulders;  Eastern  Dredging  Co.,  29.2c.  and 
SS:J.  F.  Packard  Dredging  Co..  Providence,^  R.  1-.^  29.9c  and 
$9  also  for  dredging  at  Woods  Hole:  J.  R.  Packard  Dredgmg 
Co  $1  12  and  $15.  and  John  R.  Burke,  $1.24  and  $15.  \\  m. 
F.    Williams    is   Chief    Engr. 

I'ler  Work— Portland,  Maine— The  Grand  Trunk  Ry.,  is 
considering  lengthening  the  present  piers  at  Portland  and 
the  construction  of  new  piers  and  sheds.  H.  U.  btewart, 
Montreal,   Que.,   is   Struct.    Engr. 

Motor  Fire  Apparntupt- Boston,  Mass. — Charles  H.  Cole, 
Fire  Comr.,  has  recommended  to  Mayor  Fitzgerald  the  ap- 
propriation of  $300,000  for  the  substitution  of  motor  nre  ap- 
paratus for  all  horse-drawn  machines.  The  sum  of  $150,000 
Is   required  at   once. 

Pier- Boston.  Mass.— The  Directors  of  the  Port  of  Bos- 
ton are  <onsidering  the  construction  of  a  pier  at  East 
Boston,  similar  to  the  Commonwealth  Pier  now  being  erected 
In   .South    Boston. 

Rrtolnlne  Wall — Boston.  Mass. — Bids  will  be  received  until 
June  24  bv  the  Park  and  Recreation  Department,  for  the 
construction  of  a  retaining  wall,  etc..  at  Tyler  St.  Playground. 
D.   H.  Sullivan,   33   Beacon   St.,   is  Chn. 

Motor  Fire  \pparatan  —  Waterbury,  Conn. -- The  .State 
Legislature  has  granted  permission  for  the  city  of  Waterbury 
to  Issue  $75,000  of  bonds  for  the  motorizing  of  the  Are  de- 
partment. .Samuel  C.  Snagg,  Ch.  Engr.  has  recommended  to 
the   Board   of   Public   Works   that    the   following    pieces   of  ap- 

fiaratus  be  purchased  immediately:  Two  tractors,  one  for 
adder  truck  and  one  for  steamer;  one  fi5-ft.  aerial  ladder 
truck,  four  combination  chemlcal-and-hosc  wagons  and  one 
Instruction  automobile.  The  total  cost  Is  estimated  at  $44,- 
500. 

Dike — BInghamton,  N.  Y. — The  taxpayers,  June  6,  voted 
to  Issue  $70,000  of  bonds  to  remove  the  island  north  of  the 
Erie  R  R  Bridge,  and  use  the  earth  to  construct  a  dike  along 
the  river  bank  from  McDonald  Ave.  to  the  Cutler  lee 
houses. 

jrttirm — Atlantic  City,  N.  J. — The  Longport  City  Com- 
mission Ih  considering  an  appropriation  of  $20,000  for  the 
construction  of  Jetties  and  bulkheads  to  protect  the  entire 
lower  section  of  Absecon  Island  on  which  Atlantic  City  and 
Longport    are    built. 

lirtalDlnB  Wall — New  Brunswick,  N.  J. — Bids  will  be  re- 
ceived until  2:30  p.m..  June  30.  by  the  Board  of  Chosen  Free- 
holders, N.w  Brunswick,  for  the  construction  of  a  concrete 
retaining  wall  and  pipe  railing  along  the  South  Amboy-Mat- 
iiwan   Road  at  Cheesi-quak"'.      P.   II.   Hendricks  is  DIr.   Ud. 

liarhor  Improvement — Philadelphia,  Penn. — The  State  Sen- 
»..te.  Juni'  4.  passed  a  bill  appropriating  $1,000,000  for  harbor 
Improvements  at    Philadelphia. 

pier — Baltimore,  Md. — Plans  and  specifications  have  been 
ijrepared  for  the  construction  of  a  pier,  54x800  ft.  for  the 
lialllmore  *  fihio  K.R.  at  Locust  Point.  M.  A.  Long,  Balti- 
more,   Ih   AsHt.    to    fh.    Engr. 

nralnnicr  llomlM — Raleigh,  N.  C. — Bonds  for  $500,000  have 
been  sold,   the  proceeds  to  be  uaed  for  carrying  on   the   work 


J.    P.    Kerr, 


of    draining    Mattamusket    Lake,    Hyde,    County 
Raleigh,    is    interested. 

iVrtificlal  I^ake — Salunda,  N.  C. — The  Pittsburgh  Develop- 
ment Co.,  Pittsburgh,  Penn.,  is  considering  the  construction 
of  an  artificial  lake  near  Green  River  Cove  and  develope  the 
surrounding    property. 

Snbnay — .Alliance,  Ohio — Bids  were  received  May  27,  by 
the  citv  for  the  structural  steel  necessary  in  the  construction 
of  the"  Fifth  St.  Subway,  about  400,000  lb.:  Mount  Vernon 
Bridge  Co.,  $2.65  per  100  lb.;  King  Bridge  Co.,  $2.90;  Fort  Pitt 
Bridge  Co.,  $2.67;  McClintock  Marshall  Construction  Co., 
$2.80;   Capital   Construction   Co.,    $2.95.      Noted  May   22. 

Engine  Honse — Carthage,  Ohio — Plans  have  been  sub- 
mitted to  the  city  for  the  construction  of  an  engine  house  to 
cost  about  $15,000. 

Comfort  Station — Cincinnati,  Ohio — Bids  will  be  received 
until  noon,  Jan.  27,  by  the  Director  of  Public  Service,  for  the 
construction  of  a  public  comfort  station  at  the  southwest 
corner  of  McMillan  St.  and   Sedalia  Alley.     V.  T.   Price   is  Dir. 

Hath-house  Work — Cleveland,  Ohio — Bids  will  be  receive! 
until  noon,  June  24,  by  W.  H.  Kirby,  Secy,  to  the  Dir.  of 
Pub.  Serv.,  for  alterations  and  additions  to  the  Clark  Ave. 
bath-house. 

Fence — Columbus,  Ohio — Bids  will  be  received  until  July 
9  bv  the  Ohio  State  Board  of  Agriculture,  Columbus,  for  fur- 
nishing material  and  erecting  a  fence  around  the  race  track 
and  part  of  the  ground  enclosure  fencing  at  the  Ohio  State 
Fair  grounds,  Columbus.  Dawson  &  Holbrook,  44  East  Broad 
St.,  Columbus,  are  Archs. 

Fire  Station — Marion.  Ohio — Bids  will  be  received  until 
June  21  by  M.  A.  Mieklev.  Dir.  Pub.  Ser.,  for  the  construction 
of  a  fire  station.  Estimated  cost,  $85,000.  Marriott,  Allen 
&    Hall,    Hayden    Bldg.,     Columbus    Ohio,    are    Archs.       Noted 
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Fire  Apparatus — Martins  Ferry,  Ohio — The  city  is  con- 
sidering the  purchase  of  a  fire  engine  to  cost  about  $10,- 
000. 

Stadium — Warsaw,  Ind. — The  Dunkards  are  considering 
the  construction  of  a  stadium  at  Winona  Lake,  to  cost  $100,- 
000.      D.    M.    Carver,    Troutwood.    Ohio,    is    Moderator. 

Drainage — Jaclison,  Mich. — The  city  has  appropriated  $10,- 
000   for  the   drainage   of   Shields    Lake. 

Street  Signs — Chicago,  III. — The  city  has  decided  to  place 
street  signs  at  places  where  they  are  at  present  needed. 
Ray  Palmer,  City  Elecn.,  is  in  charge  of  the  work. 

Drainage  ^Vork — Jerseyville,  III. — The  Commissioners  of 
the  Nutwood  Drainage  and  Levee  District  west  of  Jersey- 
ville, have  submitted  a  new  plan  for  an  improvement  of  the 
district.  Estimated  cost,  $54,000.  The  levee  is  to  be  raised 
to  the  high-water  mark  of  1844,  and  an  extension  and  im- 
provement of  the  ditches  is  to  be  made. 

Stable — Milwaukee,  Wis. — R.  Fox.  Milwaukee,  will  soon 
award  the  contract  for  the  erection  of  a  livery  stable  to 
cost  about  $40,000.  Leiser  &  Hoist,  Germania  Bldg.,  Milwau- 
kee,  are   Archs. 

+DreilKlng — Racine,  Wis. — The  contract  has  been  awarded 
by  the  city  to  GREILING  BROS.,  Green  Bay,  Wis.,  for  dredg- 
ing about   25,000   cu.yd.   at    18c.   per   cu.yd. 

Diteh — Buffalo,  Minn. — Bids  will  be  received  until  June  27, 
b.v  John  A.  Berg,  County  Audr.,  Buffalo,  for  the  construction 
of  Judicial  Ditch  No.  19. 

Ditelies — St.  James,  Minn. —  (Official) — Bids  will  be  re- 
ceived until  2  p.m.,  June  28,  by  the  County  Audr.,  St.  James, 
for  the  construction  of  Judicial  Ditch  No.  7.  The  cost  is 
estimated  at   $40,721. 

Levee  Work — Folsom,  Neb. — Farmers  in  the  vicinity  of 
Folsom  have  joined  with  the  Chicago,  Burlington  &  Quincy 
Ry.  in  the  construction  of  levees  along  the  Missouri  River. 
The    work   will    cost   about   $25,000. 

+Ditcli — Fremont,  Neb. — (Official) — The  contract  has  been 
awarded  to  MATZIN  BROS.,  Hooper,  Wis.,  by  the  county 
for  the    construction   of  Scott   Ditch,   at   8.9c.   per   cu.yd. 

Coal  Dock — Mandan,  N.  D. — Plans  have  been  completed  for 
the  construction  of  the  proposed  coal  dock  for  the  North- 
ern  I'acific  Ry.,   Co.,   at  Mandan. 

Drainage — Elsberry,  Mo. — The  Commissioners  of  Elsberry 
County,  Elsberry,  are  considering  issuing  $325,000  of  bonds 
for  the  construction  of  a  drainage  system  in  the  county. 

DItelieN.  Kte. — Marshall,  Mo. — (Official) — Bids  were  re- 
ceived June  11,  by  the  Saline  County  Court,  Marshall,  for  the 
construction  of  ditches,  levees,  and  for  making  other  im- 
provements in  Gilham  Lake  Drainage  District  No.  1.  All 
bids  opened  were  rejected  as  excessive.  Josephine  Durrett 
is  County  Clk. 

l,evee — England,  Ark. — Bids  will  be  received  until  July  7. 
by  the  Directors  of  Plum  Bayou  Levee  District,  England,  for 
constructing  about  6000  ft.  of  new  levee,  approximately  100,- 
000  cu.yd.  Dickinson  &  Watson  are  Bngrs.,  State  Bank  Bldg., 
Little  Rock,   Ark. 

l.e\e«' — Marlon,  Ark. — Bids  will  be  received  until  July  1, 
by  the  St.  Francis  Levee  Board,  Marion,  for  5.000.000  cu.yd.  of 
levee  work.  B.  G.  Covington  is  Ch.  Engr.,  Randolph  Bldg., 
Memphis,  Tenn. 

Dredge  Work — Newport,  Ark. — Bids  will  be  received  until 
July  7  liy  Phillips,  Hillhouse  &  Boyce,  Newport,  for  construct- 
ing" 33  miles  of  dredge  work,  a  small  amount  of  scraper  work, 
two  small  levees  and  12  bridges  for  Cow  Lake  Drainage  Dis- 
trict,  .lackson   County,   Ark.     G.   R.   Hays  is   Secy. 

Drainage  DiMtrlet — Pocohontas,  Ark. — Bids  will  be  re- 
ceived until  1  p.m.,  June  30,  by  L.  R.  Pickett,  Secy.,  Little 
Running  Water  Drainage  District,  Pocohontas,  for  the  con- 
struction of  a  drainage  ditch  requiring  the  removal  of  about 
400.000  cu.yd.   of  material. 

WliarveH  and  D.iekN— Corpus  Chrlstl,  Tex. — The  State  Rail- 
road (,"ommlssion.  ,\ii.-ilin.  T.-x..  has  approved  the  application 
of  the  city  of  Cui  iiu.s  Chilsli  lo  purchase  land  on  Harbor 
Island   for  a   site   fur   inuiiliipal   wharves  and  docks. 
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KIcrntKrH — Galveston.  Ti'X. — Tln'  contract  has 
il  III  till  (ITIS  KI.lOVATim  CD..  ChlciiKu,  111., 
llaiiiiii  III  Iwci  iliclric  ilcvaloia  In  the  new  gen- 
eral ollice  biuuluiK  at  pn-.si  III  under  construction  In  (Jalves- 
ton  by  the   Uulf.  Colorado  «:  Santa  I'Y-  K.V.,  at  $15,000. 

Fire  StiitioiiM — San  Antonio,  Tex. — The  city  Is  considering 
the  construction  of  lire  stations   to  cost  about  ?50,000. 

DlkcH  unil  UniiiiiiKv — lOverett,  Wash. — The  County  Commis- 
sioners of  SniiliiiMilsli  Ciiunly,  lOverett,  have  retained  C.  N. 
Reitz  1*  11.  I>.  Ilaufoici,  Consult,  lingrs..  Seattle,  Wash.,  to  pre- 
pare plans  tor  rcclainiiiiK  I'Ibey  Island.  Uikes  are  to  be  con- 
structed and  about  U  miles  of  swamp  land  will  be  drained. 
The    proposed    improvement    will    cost   approximately    $200,000. 

Srntvnll  and  Fill — Seattle,  Wash. — Preliminary  plans  have 
been  prepared  for  a  seawall  and  lill  on  Hailroad  Ave.,  Seattle, 
to  cost  $300,000.     A.  li.   Uimock  is   City  Engr.     Noted  May  29. 

MuuNoU'iimH — Seattle,  Wash.  —  The  Northwest  Mausoleum 
Co.,  White  nidK..  Seattle,  proposes  bulldlnyr  a  $100,000  mauso- 
leum in  Everett,  Wash.,  work  of  construction  to  beRin  the 
latter  part  of  July.  The  structure  will  be  built  of  reinforced 
concrete  with  dressed  stone  or  tile  exterior.  The  same  com- 
pany will  also  build  a  $40,000  mausoleum,  of  reinforced  con- 
crete, faced  with  dressed  stone  in  lloquiam.  Wash.  Work  on 
the  latter  will  begin  by  July  1.  W.  K.  Steele,  is  Engr.  and  W. 
Marbury  Somervell,    White  Ulds..   -Xreli..  will  prepare  all  plans. 

Suhwiiy— Spokane.  Wash. — The  Spokane  Portland  &  Seattle 
Ry.  Co.,  A.  M.  Lupfi'i-.  Ch.  KnKr..  has  liled  plans  for  a  concrete 
subway  and  fill  to  be  built  in  Brick  Yard  Gulch  in  the  vicinity 
of  23rd   and   24th    Aves..    Spokane.      Estimated    cost,    $25,000. 

Drnliinee — Tacoma.  Wash. — The  County  Commissioners  Of 
Pierce  County,  Tacoma,  are  considering  the  drainage  of  about 
V99S   acres   of   land   in    the    Hylebos   District. 

+TunnrlM — Oregon — The  Southern  Pacific  Co.,  W.  Hood, 
Ch.  Engr..  has  awarded  the  contract  for  the  construction  of 
tunnels  No.  3  and  6,  to  PORTER  BROS..  Portland,  Ore.  The 
tunnels  will  be  located  between  the  Siuslaw"  and  the  Umpqua 
aivers.    on   the  line  of   the   Willamette   Pacific   Ry. 

+  Ri|>ra|> — Los  Angeles,  Calif. — The  contract  has  been 
awarded  to  the  RUSSELL-GREENE-POELL  CO..  Los  Angeles, 
for  4700  tons  of  riprap  for  the  Water  St.  wharf,  at  $2.20  per 
ton.      Total.    $10,340. 

Elarthnork — Los  Angeles,  Calif. — The  city  will  ask  for 
bids  soon  for  cutting  down  a  portion  of  Knob  Hill  and  for 
razing  Timms  Point,  San  Pedro.  The  Harbor  Commission  has 
estimated  the  cost  of  the  work  at  about  $120,000. 

Steel  KnilN — Los  Angeles,  Calif. — Bids  will  be  received  until 
June  23,  bv  the  Board  of  Public  Works,  for  furnishing  750  tons 
of  steel  rails  with  necessary  fastenings.     H.   B.  Ferris  is  Secy. 

Tunnel — San  Francisco.  Calif. — M.  M.  O'Shaughnessy,  City 
Engr.,  has  estimated  the  cost  of  constructing  the  proposed 
Fillmore   St.    tunnel   at   about   $3,000,000. 

+Flre  Statlon.s — San  Francisco.  Calif. — The  contract  has 
been  awarded  to  H.  CHASE.  San  Francisco,  by  the  Directors 
of  the  Panama  Pacific  Exposition  Co..  San  Francisco,  for  the 
construction  of  three   fire  stations  at    $37,781. 

UITILDIXGS 

BoKtun,    Mnss. — The    Roxbury    Latin     School    will    erec 
school  on  geaver  St..   fronting   Franklin    Park.      The   estim, 
cost    is    $125,000.      Wm.    H.    Slocum,    55    Kilby    St.,    is    Treas.    oi 
School.      R.   Clifston   Sturgis,   120   Boylston   St.,   is  Arch. 

+The  contract  for  the  construction  of  the  Wilton  Theater 
at  Tremont  St.  and  Dix  PI.  has  been  awarded  to  the  HAYNES 
CONSTRUCTION  CO.,  178  Devonshire  St.  Chas.  H.  Blackall, 
20    Beacon    St.,    is   Arch. 

A  six-storv  mercantile  building  will  be  built  at  Wash- 
ington St.  and  Dix  Place  for  the  Washburn  Realty  Co.  by  the 
R.  H.  Gardner  Estate.  The  estimated  cost  is  $125,000.  Al- 
fred C.  Turner,  683  Atlantic  Ave.,  is  Arch. 

♦  The  contract  for  building  the  new  $500,000  addition  to 
the  State  Mutual  Building  has  been  awarded  to  NORCROSS 
BROS.,  Worcester.  Mass.  Andrews,  Jacques  &  Rantoul,  Bos- 
ton,  are   Archs.      Noted   May    22. 

+  Rroukllne.  Mass. — The  contract  for  the  construction  of 
the  school  on  Harvard  Ave.  has  been  awarded  to  the  A. 
VARN'RRIN  CO.,  101  Tremont  St.,  Boston,  Mass.,  at  $102,300. 
Noted   May   S. 

Fitchbure.  Mass. — A  three-story  brick  block,  102x130  ft., 
will  be  built  at  Fairmont  and  Daniels  Sts.,  for  N.  M.  Des 
Chenes.      It   will    be   of   brick    and   wood. 

Hnlynke.  Mass. — Bids  will  soon  be  asked  for  the  construc- 
tion of  the  building  for  the  Knights  of  Columbus,  at  Suffolk 
and  Chestnut  Sts.  It  will  be  75x122  ft.,  three  stories,  of 
brick  and  Limestone.     Oscar  Beauchemin  is  Arch.,   380  High  St. 

Lonpll,  Mass. — A  car  barn  will  be  erected  on  Middlesex 
St.,  for  the  Bav  State  St.  Rv.  Co.,  5  Merrimack  St.  It  will  be 
145x288   ft.,   of 'brick,   one   story,   to   cost   $100,000. 

The  Oblate  Fathers  will  erect  a  church  on  Merrimack  St. 
It  will  be  of  brick  and  stone.  The  estimated  cost  is  $150,000. 
Henry  L.  Rourke,  22  Hildreth  Bldg.,   is  Arch. 

+Millbnry,  Mass. — The  contract  for  the  construction  of  the 
school  for  the  town  has  been  awarded  to  the  UNITED  FIRE- 
PROOFING  CO.  1125  Broadway.  New  York.  It  will  be  ,^t 
brick  two  stories.  62x112  ft.  The  estimated  cost  is  $30.0i)'J. 
John  T.  Simpson  is  Arch.,  Newark,  N.  J. 
of  the  Comn.     Noted  May  1. 

Woreester.    Mass Bids    will    soon 

struction  of  the  Lovett  St.  school. 
$50,000.  George  C.  Halcott  Is  Supt. 
May   1. 

♦  Central  Falls.  B.  I. — Contracts  for  erection  of  the  new 
court  house  and  police  station  have  been  awarded  as  follows: 
General  construction.  HUMES  CONSTRUCTION  CO..  Provi- 
dence, R.  I.;  heating  and  ventilating.  S.\MUEL  JACKSON  CO., 
Pawtiicket,  R.  I.:  plumbing  and  gas  fixtures.  O.  'W.  WIL- 
MARTH  i<l-  CO.,  Central  Falls,  R.  I.:  electric  lighting.  New 
England  Machine  &  Electric  Co.,  Pawtucket,  R.  I.  Total  cost, 
$60,000. 

+Hartfor<l,  Conn. —  (Official) — Contracts  for  the  construc- 
tion of  the  isolation  hospital  have  been  awarded  as  follows: 
General  contract,  F.  D.  KENT,  at  $54,740;  plumbing,  HANLON 


ited 


W.  Moore  is  Chn. 

asked  for  the  con- 
The  estimat-d  cost  is 
of    Pub.    Bldgs.      Noted 


&  MI!RPHV,  »10,2!I0:  heating,  JAMES  T.  MURRAY.  $7600; 
electrical  work,  BALDWIN  STEWART  ELECTRICAL  CO.. 
$277S.      Noted    Juni-    12. 

TurrliiKtitu.  I'onn. — The  town  ha«  authorized  Its  Board  of 
Selectmen.  Ueorge  E.  Cook,  I'res..  to  obtain  specillcationH  for 
the  erection  of  a  new  high  school,  to  cost  approximately 
$175,000. 

+.\llinny,  N.  Y. — The  general  contract  for  the  construction 
of  the  Central  Y.  M.  C.  A.  building,  has  been  awarded  to  the 
A.  E.  SEEPHANS  CO.,  25  East  2«th  St.,  New  York,  at  $72,300. 
Noted   Mar.    20. 

+  Allinny,  .N.  Y. — Bids  for  cleaning,  pointing  and  wal-r- 
proollng  the  exterior  stone  work  and  central  court  and  t.vo 
western  courts  of  the  State  Capitol  Building,  will  be  received 
until  4  p.m.,  July  7,  by  the  Trustees  of  Public  Buildings, 
Capitol,   Albany.     Lewis   F.   Pilcher   Is  State   Arch. 

liulTalo.  \.  Y.— The  city  of  BulTalo.  H.  P.  Emerson  Supt. 
Education,  will  erect  a  school  building,  three  stories  and 
basement,  at  Saratoga  and  Ontario  Sis.  Howard  L.  Beck, 
Municipal    Bldg.,    Is    Arch.      The    estimated    cost    is    $»0,000. 

Lansing.  Bly  &  Lyman,  Archs.,  Prudential  Bldg.,  are  re- 
ceiving bids  for  the  construction  of  a  two-story  and  base- 
ment school,  60x124  ft.,  on  St.  Paul  St.,  by  the  Notre  Dame 
De  Lourdes  Church.  The  estimated  cost  is  $50,000.  Rev.  Mar- 
tin   Philips    is    Pastor. 

Emerson  C.  Dell,  Arch.,  09  Harvard  Block,  has  completed 
plans  for  a  four-story  and  basement  store  and  loft  building. 
93x100  ft.,  of  steel  and  brick,  to  be  erected  at  1170  Main 
St.,  by  Waldemar  J.  Schultzc,  208  Anderson  Place,  who  is  tak- 
ing  bids. 

The  Thayer  Syndicate,  of  Toronto,  Walter  F.  Mullen  Agt., 
48  Niagara  St.,  will  erect  a  store  and  office  building,  two 
stones  and  basement,  50x150  ft.,  of  steel,  brick  and  terra 
cotta  at  Main  and  West  Utica  Sts.  Robert  Wallace,  Arch., 
Builders'    Exchange,    is    receiving   bids. 

+  Elmirn.  \-.  Y — The  contract  for  the  construction  of  the 
addilii.n  til  St.  Joseph's  Hospital,  has  been  awarded  to  JOHN 
CUNNI.XCHA.M.  The  building  will  be  two  stories  and  base- 
ment,  85x84  ft. 

Ithaca,  IV.  Y. — A  two-story  and  basement  fraternity  house 
will  be  erected  by  the  Delta  Chi  Fraternity.  W.  W.  Tavlor 
Is  Chn.  of  Bldg.  Com.  The  estimated  cost  is  $75,000.  Gibb  & 
Waltz    are    Archs,.    Trust    Co.    Bldg..    Ithaca,    N.    Y. 

Gibb  &  Waltz,  Archs..  Trust  Co.  Bldg..  are  preparing  plans 
for  a  four-story  department  store  addition,  68x117  ft.,  to  be 
erection  by  Rothschild  Bros.,  at  State  and  Tioga  Sts.  The 
estimated   cpst   is   $75,000. 

Jamestonn,  IV.  Y'. — Peterson  &  Wood  will  erect  a  two- 
story  theater.  75x120  ft.  The  estimated  cost  is  $45,000.  Free- 
burg  &   Fidler  are   Archs..   Fenton   Bldg. 

Manchester.  IV.  Y. — The  Lehigh  Valley  R.R.  Co.  is  receiv- 
ing bids  for  the  construction  of  a  transfer  staion  to  be  erected 
at  Manchester.  The  estimated  cost  is  $150,000.  A.  L.  Roberts 
IS    Mech.    Engr..    South    Bethlehem,    Penn. 

New  Y'ork,  N.  Y'. — Bids  will  be  received  until  10:30  a.m.. 
June  23.  by  the  Fire  Department.  157  East  67th  St..  for 
erecting  and  completing  a  new  central  office  for  the  bureau 
of  Fire  Alarm  Telegraph,  to  be  located  on  the  south  side 
of  Transverse  Road.  No.  2.  Central  Park,  about  1300  ft.  from 
the  intersection  of  Fifth  Ave.  and  79th  St.,  Boro.  Manhattan. 
Joseph  Johnson  is  Comr. 

Bids  are  now  being  received  by  Maginnis  &  Walsh.  Archs., 
100  Boylston  St.,  Boston,  Mass.,  for  the  construction  of  a 
parochial  school  to  be  erected  in  84th  and  S5th  Sts.,  between 
Park  and  Madison  Aves..  Manhattan,  for  the  Church  of  St. 
Ignatius  Loyola.  It  will  be  a  five-story  structure,  193x125  ft. 
The   estimated    cost   is    $500,000. 

The  Rexton  Realty  Co..  37  Liberty  St.,  has  had  plans  pre- 
pared by  George  P.  Pelham.  Arch..  30  East  42nd  St..  for  the 
construction  of  a  16-story  loft  and  store  building.  80x54  ft., 
at   34    West   25th   St.      The   estimated   cost   is   $150,000. 

+.-\rcher  M.  Huntington,  1083  Fifth  .\ve.  has  awarded  a 
contract  to  ROBINSON  &  W^ETTER,  1360  Broadway,  for  the 
construction  of  a  six-story,  stone  residence,  at  3  East  89th 
St.  Ogden  Codman.  340  Madison  Ave.,  is  the  Arch.  The  esti- 
mated cost  is  $90,000. 

Plans  have  been  filed  by  E.  Flagg,  Arch.,  109  Broad  St.. 
for  the  construction  of  a  four-storv  private  dwelling.  82x25 
ft.,  at  Park  Ave.  and  82nd  St.,  for  L.  G.  Morris,  SO  Broadway. 
The    estimated    cost    is    $50,000. 

Plans  have  been  filed  by  C.  P.  H.  Gilbert,  Arch..  1123 
Broadway,  for  the  construction  of  a  three-story  bank  build- 
ing. 96x28  ft.,  on  the  west  side  of  Broadway,  north  of  25th 
St..  for  the  Lincoln  Trust  Co.     The  estimated  cost  is  $70,000. 

The  Aetna  Amusement  Co..  Long  .\cre  Bldg..  Broadway 
and  42nd  St..  has  leased  the  property  at  the  southwest 
corner  of  107th  St.  and  Broadway.  The  company  contem- 
plates the  erection  of  a  theater  and  office  building  on  the 
site   to  cost  about   $160,000. 

The  West  S2nd  St.  Realty  Co..  of  353  West  End  Ave.,  has 
commissioned  Schwartz  &  Gross,  Archs.,  347  Fifth  Ave.,  to 
prepare  plans  for  the  construction  of  a  12-story  apartment 
house    at    West    End    Ave.    and    96th    St.      It    will    be    100x125 

(Borough  the  Bronx) — The  144th  St.  and  Seventh  Ave.  Co., 
18S4  Seventh  Ave.,  is  having  plans  prepared  bv  Gronenberg  & 
Leuchtag,  .\rchs..  303  Fifth  Ave.,  for  the  construction  of  a 
five-story  apartment  house.  95x93  ft.,  on  the  west  side  of 
Prospect  Ave.,  north  of  167th  St.  The  estimated  cost  is 
$150,000. 

(Boro.  the  Bronx) — Plans  have  been  filed  bv  A  F  \ 
Schmitt,  Arch..  604  Courtlandt  Ave.,  for  the  construction  of  a 
two-story  brick  school,  75.x69  ft.,  on  the  north  side  of  144th 
St..  east  of  Willis  Ave.,  for  the  R.  C.  Church  of  St  Pius.  The 
estimated    cost    is    $60.(00. 

(Boro.  of  Queens) — Bids  will  be  received  bv  the  Depart- 
ment of  Education,  Park  .\ve.  and  59th  St..  Manhattan,  for 
the  construction  of  New  Public  School  96.  on  the  northwest 
corner  of  Rockaway  Road  and  Lincoln  Park,  South  Ozone 
Park,  Roro.  of  Queens.      C.  E.  J.  Snyder  is  Supt. 

Niagara  Falls,  N.  Y, —  (Official) — Bids  will  be  received  until 
June  28.  by  Simon  Larke.  Arch..  608  Elmwood  .\ve..  for  the 
construction  of  Jenns  Bros,  department  store.  The  estimated 
cort    is   $75,000.      Noted    June   5. 
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EdseiTater.  X.  J. — Bids  will  be  received  until  S  p.m..  July 
7.  bv  the  Board  ot  Education,  of  Edgewater.  for  the  con- 
struction  of  a  school.      Ernest  Sibley  is  Arch.,   Palisade,   r\.  J. 

Hoboken,  .\.  J. — The  Board  of  Education  has  approved 
plans  for  the  erection  of  Public  School  No.  1,  and  will  soon 
ask   for  bids. 

Jersey  Citv.   X.  J The   Board   of   Education    has   approved 

plans  for  Public  School  No.  24  on  Virginia  Ave.,  to  contain 
about  42  class  rooms,  an  auditorium,  and  manual-training 
department.  John  T.  Rowland,  Jr.,  98  Sip  Ave.,  is  Arch. 
Bids   will   soon  be   asked.  ^    ,       , 

Newark.  -X.  J.— The  West  Side  Trust  Co.  has  filed  plans 
for  the  erection  of  a  one-story  bank  building,  about  SSxSO 
ft.,  on  Springfield  Ave.  and  High  St.  The  structure  will  be 
ot  brick  and  terra  cotta,  with  marble  or  limestone  face,  and 
is  estimated  to  cost  $75,000.  Crow,  Lewis  &  Wickenhoeter, 
200    Fifth    Ave,,  New   York,   are   Archs. 

Oranee,  N.  J — The  Progressive  Investment  Co..  Orange, 
will  erect  a  theater  70x196  ft.  The  estimated  cost  is  $50,000. 
Hyman   Rosensohn    is   Arch.,    Newark.   N    J.     .       ..         „    _^,^„^ 

The  Board  of  Education  is  receiving  bids  for  the  construc- 
tion of  the  school  to  he  erected  at  Main  and  Cleveland  bts. 
The  estimated  cost   is   $100,000. 

Plainfield.   N.  J Edward   A.   Wurth,  Newark.   N.   J      Arch.. 

is  preparing  plans  for  a  store  and  loft  building.  aOxllO  ft.,  to 
be  erected  at  Plainfield  for   Roth   &   Co. 

BerehTien.  Penn. — St.  Catherine's  Church  will  erect  a 
school  at  Baltimore  St.  and  Belasco  Ave.  The  estimated  cost 
is  $60,000. 

+  Monew<en,    Penn The    contract    for    the    construction    of 

the  B.  P.  O.  E.  lodge  building,  has  been  awarded  to  the  MOl.^ 
LUMBER  CO..  Monessen.  at  $50,000.     Noted  Mar.  6. 

Olyphant,  Penn. —  Bids  will  be  received  until  4  p.m..  June 
24.  by  P.  J.  McGintv.  Pres.  Bd.  of  Education,  Olyphant.  for 
the  construction  of  an  annex  to  the  high  school.  E.  H.  Davis 
is    Arch.,    Connell    Rldg..    Scranton,    Penn. 

Pbllailelphla.  Penn. — William  F.  Deakyne  has  purchased 
a  site  at  213  South  Broad  St..  upon  which  will  be  erected  a 
clubhouse  for  the  members  of  the  masonic  order.  The  build- 
ing will  be  12  stories.  49x100  ft.  The  estimated  cost  is 
$350,000. 

Plans  have  been  filed  bv  Metzger  &  Wells  for  the  construc- 
tion of  an  apartment  house  at  ISth  and  Walnut  Sts..  for 
Mcllvain  &   Co.      The  estimated  cost   is   $250,000. 

PittMbureb.  Penn. — Bids  will  soon  be  asked  by  James  H. 
Gelsev.  Mellen  National  Bank  Bldg..  for  the  construction  of 
the  Mellen  Institute  of  Industrial  Research.  The  estimated 
cost  is  $150,000.     Noted  Apr.   10. 

+Pat1i)Tille.  Penn. — The  contract  for  the  construction  of 
the  office  building  for  the  Pennsylvania  R.R.  Co..  at  Potts- 
ville.  has  been  awarded  to  the  READING  CONSTRUCTION 
CO.,  Reading.  Penn..   at  $250,000. 

Sbaron.  Penn.— E.  E.  Clepper.  Arch.,  316  East  State  St., 
.Sharon,  Penn.,  has  prepared  plans  for  the  construction  of  an 
•rcade  building  at    Porter  and   North  Water   Sts. 

+Vnlencla.  Penn. — McClure  &  Spahr.  Archs..  Keystone 
Bldg..  Pittsburgh,  have  awarded  the  contract  for  constructing 
a  one-  and  three-storv  brick  fireproof  home  for  convales- 
cents for  the  Kingsley  House  .Association,  to  J.  CHARLES 
WILSON,    541    Fourth    Ave.,    Pittsburgh,    to   cost    $95,000. 

Comberland,  Md. — Bernard  Thumel.  Arch..  Cumberland,  is 
preparing  plans  for  the  construction  of  a  hotel,  at  Baltimore 
and  Canal  Sts..  for  Jo.seph  H.  Relnhart.  Baltimore  St.  The 
building  will  be  six  stories  of  concrete,  brick  and  steel.  The 
estimated   cost    is   $300,000. 

SallRbury,  Md. — The  New  York.  Philadelphia  &  Norfolk 
R.R.  will  erect  a  terminal  station  at  the  junction.  The  esti- 
mated cost  is  $50,000.  R.  V.  Massey  is  Supt..  Cape  Charles 
City,    Va. 

Norfolk,  Vn. — Ros.sell  Edward  Mitchell.  Arch..  Dickson 
Bldg.,  has  completed  plans  for  an  industrial  building,  to  be 
erected  at  Plume  and  Randolph  Sts.,  for  the  Svndicate  Realty 
Corporation.     The  estimated  cost   is  $62,000. 

+PeterMbure.  Va. — The  contr.ict  for  the  construction  of 
the  Y.  M.  r.  A.  building  has  been  awarded  to  the  HARRISON 
CONSTRUCTION  CO..    Petersburg,  at   $77,190.     Noted   May   1. 

Roanoke.  Va. —  Bids  will  be  received  until  noon,  June  28, 
bv  F.  L  Gibboney.  City  Engr.,  Roanoke,  for  the  construction 
of   the   city    hall.      The   estimated   cost    Is   $250,000. 

Charlenton,  W.  Va, — Weber,  Werner  &  Adkins,  Archs..  414 
Walnut  St.,  are  preparing  plans  for  a  12-story  brick,  steel 
and  terra  cotta  bank  and  oflice  building  at  Kanawha  and 
Capitol  Sts.,  for  the  Kanawha  National  Bank.  The  estimated 
cost  Is  $100,000. 

Wayne,  W.  Va. — Bids  will  be  received  until  July  10,  by 
John  G.  I,ambert.  County  Comr.,  for  the  construction  of  an 
Infirmary  building  for  Wayne  County.  J.  R.  Kieske  is  Arch., 
Ceredo.     W.    Va. 

Durham,  N.  C. — Plans  are  being  prepared  bv  Mllburn 
Helster  &  Co..  Union  National  Bank  Bldg..  Washington.  D.  C. 
for  the  conBtruction  of  a  lodge  building  for  the  B.  P.  O.  E. 
The    estlmaled    coKt    Is    $40,000. 

(ioldaboro.  N.  C— Mllburn.  Helster  &  Co.,  Archs..  Union 
Bank  Bldg..  Washington.  D.  C  are  preparing  plans  for  the 
construction  of  a  court  house  for  the  Wayne  County  Com- 
missioners.     The   estimated  cost    Is  $100,000. 

I.niilMbnrK,  X.  C— The  Board  of  Commissioners  of  Franklin 
County  selected  .Mlllburn,  Helster  &  Co.,  Washington,  D.  C, 
to  prepare  plans  for  the  court  house.  The  estimated  cost  is 
$60,000.     Plans  will   be  ready  about  Jan.   1, 

Orala.  Fla. — The  Hoard  of  Puhlle  Instruction  of  Marlon 
(•■.unlv  will  .xpend  $50,000.  for  the  lonstructlon  of  a  school 
.\l:irk    Xi    Sh.fl.ill    are    Archs..    Jacksonville.    Fla. 

nirmlnKbam,  .*ln.— The  Earl  Estate  will  erect  a  flve-slorv 
building  at  lOlS  First  Ave.  It  will  be  50x140  ft.,  of  relnfor.ed 
concrete   and    terra   coltu.      The  estimated  cost   Is   $80,000. 

•fCDllman.  Ala. — The  contract  for  the  construction  of  the 
Hacred  Heart  Cnthollc  Church,  has  been  awarded  to  P.  J 
CLARKE.  32)16  N  St..  N.   W.  Washington.  D.  C.  at  $65  omp 


Mobile,  -Via. — Joseph  Stone.  Arch..  201  Pollock  Bldg.,  has 
prepared  plans  for  the  construction  of  a  theater  on  the  site 
of   the   old   Mobile   Theater.      The    estimated   cost   is   $60,000. 

Meridian,      Miss The      Ancient      Accepted      Scottish      Rite 

Masons  will  erect  a  cathedral  at  23d  Ave.  and  11th  St,  The 
estimated    cost   is    $85,000.      H.    M.    Threefoot    is   Pres. 

Homer,  La. — Bids  will  be  received  until  June  30,  by  the 
City  Clk.,  for  the  construction  of  a  two-story  and  basement 
brick  school.  The  Stevens  &  Nelson  Co.  are  Archs.,  London 
&    Globe    Annex,    New    Orleans,    La. 

•fjobnson  City,  Tenn. — The  contract  for  the  construction 
of  the  school  at  Johnson  City  has  been  awarded  to  CURTIS 
BROS.,  Johnson  City,  Bauman  Bros,  are  Archs.,  Knoxville, 
Tenn. 

+  Meniphis,  Tenn. — The  contract  for  the  steel  work  to  be 
used  in  the  construction  of  the  station  for  the  Illinois  Central 
R.R.  has  been  awarded  to  the  VIRGINIA  BRIDGE  &  IRON 
WORKS.    Roanoke,   Va.      Noted    June   5. 

Covington,  Ky. — St.  John's  Roman  Catholic  Church,  Cov- 
ington, contemplate  erecting  a  2',4-story  church  and  school 
building,   at   a   cost    of   $50,000. 

Louisville,  Ky. — The  Inter-Southern  Life  Insurance  Co., 
of  Louisville,  which  has  arranged  to  take  over  the  lease  of 
the  Southern  National  Life  of  Louisville  on  a  site  at  Fourth 
and  Market  Sts.,  has  announced  that  a  10-story  office  building 
costing  $150,000,  will  be  erected  there,  James  R,  Duffln  is 
Pres. 

Louisville,  Ky. — Plans  are  being  prepared  by  Brinton  B. 
B.  Davis,  Arch.,  Inter-Southern  Bldg.,  Louisville,  for  the  con- 
struction of  an  institution  for  aged  women,  at  Louisville,  to 
be  known  as  Parr's  Rest.  A  steam-heating  plant  will  also 
be   Installed. 

Bonling  Green,  Obio — Howard  &  Merriam,  Archs.,  Colum- 
bus, Ohio,  are  preparing  plans  for  the  construction  of  a 
dormitory  at  the  Bowling  Green  Normal  College.  The  esti- 
mated   cost   is   $85,000. 

Cincinnati,  Ohio — The  Proctor  &  Gamble  Co,,  of  Cincin- 
nati, will  receive  bids  on  its  new  office  building  at  Eighth  & 
Race  Sts.,  Cincinnati,  Elzner  &  Anderson,  Archs.,  Ingalls 
Bldg. 

♦Contracts  have  been  awarded  for  the  12-story  Gwynn 
Building  to  be  erected  at  Sixth  &  Main  Sts..  Cincinnati,  as 
follows:  WM.  MILLER  &  SONS,  rough  carpentry  work:  444 
exterior  metal  doors  and  windows  to  the  ENGLISH  MET.\L 
PRODUCTS  CO..  of  New  York.      Ernest  Flagg  is  Arch. 

Lima,  Ohio — Swift  &  Co.  are  receiving  bids  for  a  warehouse 
to  be  erected  on  East  Wayne  St..  between  Union  and  Main 
Sts.  Plans  were  prepared  by  W.  H.  Horton,  Arch.,  Chicago, 
111. 

Lisbon,  Ohio — C.  &  M.  Metsch,  Archs.,  East  Liverpool, 
Ohio,   are   preparing   plans   for   enlarging   the   court   house. 

+Mt,  Vernon,  Ohio — The  contract  for  the  construction  of 
the  countv  jail  has  been  awarded  to  R.  E.  &  W.  S.  ANDER- 
SON, Mt.  Vernon,  Ohio,  and  the  iron  work  to  the  VAN  DORN 
IRON   WORKS,    Cleveland. 

+  Indiauaiiolis,  Ind. — The  contract  for  the  construction  of 
the  Third  Christian  Church,  at  Broadway  and  17th  St.,  has 
been  awarded  to  WILLIAM  P.  JUNGCLAUS  &  CO.,  Indian- 
apolis, at   $85,000. 

Detroit,  Mich. — Bids  will  be  received  until  noon,  June  24, 
by  Chas.  A.  Gadd.  Secy.,  Bd.  of  Education.  50  Broadway,  for 
the  construction  of  the  school  at  Caniff  and  Oakland  Aves. 

Rarine,  AVis. — Bids  for  erecting  the  school  in  the  college 
district  have  been  received  by  the  Board  of  Education.  Low- 
est Ijidders  on  general  contract  were  as  follows:  Louis  Han- 
sen, $74,900;  J.  C.  Jensen.  $76,700:  Martin  Sorenson,  $83,450; 
James  Court,  $85,000:  Christ  Hansen,  $85,400:  heating  and 
plumbing:  Harrv  Morris,  $7999;  C.  Beecher,  $8000;  Smollen  & 
Schoenleben,  $8191;  M.  Gleason,  $8345,  O.  C.  Davis,  $8435; 
Wiring- Wisconsin  Electric  Construction  Co.,  $1372;  D.  Elmer 
Roberts,  $1588.  All  bids  were  referred  to  the  Committee  on 
Finance,    Buildings   and    Grounds. 

Duluth.    Minn The     United     States     Steel     Corporation     at 

Duluth  will  ei-ect  apartment  houses,  estimated  to  cost  $1,- 
000,000.      George   L.   Reis,    is   Vice-Pres. 

Kansas  City.  Mo. — Montgomery  Ward  &  Co.  will  erect  a 
building  at  St.  John  and  Belmont  Aves.  The  estimated  cost 
is  $1,250,000.  J.  W.  McKecknie  is  Arch.,  1019  Gloyd  Bldg., 
Kansas   City, 

Freeport,    Tex The    Houston    &    Brazos    Valley    Terminal 

Co.,  which  is  a  subsidiary  of  the  Missouri,  Kansas  &  Texas 
Ry.  Co.,  has  been  organized  with  its  principal  office  at  Free- 
port,  for  the  purpose  of  constructing  an  extensive  system 
of  railway  terminals  at  Freeport  and  Velasco  near  the  mouth 
of  the  Brazos  River.  The  company  has  a  capital  of  $300,000. 
The  board  of  directors  is  composed  of  C.  E.  Scha,  who  is  also 
president  of  the  Missouri,  Kansas  &  Texas  Ry.;  W.  A.  Webb, 
Dallas,  Gen.  Mgr.  of  the  Texas  lines  of  that  company;  Felix 
Jackson  and  James  A,  Baker,  Houston,  and  F.  R.  Cobb.  Free- 
port. 

Denver.  Colo. — Plans  are  being  prepared  by  Manning  & 
Frewen.  Archs..  Majestic  Bldg..  for  the  construction  of  a 
hotel  at   1492    Broadway,   for   the   Menl    Investment  Co. 

Manning  &  Frewen.  Archs..  Majestic  Bldg..  are  preparing 
plans  for  the  construction  of  a  theater  on  Curtis  St..  for  the 
Western  Vaudeville  Manager's  Association.  The  estimated 
cost   is  $165,000. 

i'hoenlx.  Ariai. —  Bids  will  be  received  until  July  6  by  the 
Trustees  of  the  Phoenix  School  District  for  the  erection  of 
a  two-story  and  basement  brick  grammar  school.  About 
.<  125.000   is  available. 

Albnqnerkque,  N.  M. — A  high  school,  to  cost  $100,000.  will 
be  erected  .it  Central  Ave.  and  Broadway.  Trost  &  Trost. 
AIbu(iuer(|U"',   are   Archs. 

Taeomn.  Wash. — Heath  &  Gove,  Archs..  Nation:iI  R.mIIv 
Bldg..  have  prepared  iilans  for  the  construction  of  a  hotel 
at  Tacoma,  to  be  known  as  the  Hotel  Winthrori.  Tin-  esti- 
mated  cost  ".s   $600,000 
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+l>urtlunil.    Or.- — The    cc.ntiact     for    the    eieelloii      --      ^-- 
eiKht-story      I'ittoek      ItulldliiK      has      been      iiwarded      to     the 
BRAYTO^(    ENGIN-ISKHING    CO..    at    »7no,UUO.      Doyle    &    Peter- 

^""ue'rkelJy,  rnllf.— A.  W.  Cornelius,  Arch.,  Merchants'  Na- 
tional Uank  Hkig..  Is  preparlne  plans  for  a  'ni'"';''  ^i".  " 
erected  for  Williamson  &  Mason,  on  Shattuck  Ave..  "'-rKf  '  >• 
It    will    bo    of    reinforced    concrete,    60x75    ft.      ICstlmated    cost, 

+Los  .VnitrU-H.  «iill».— The  followlnK  contracts  have  bei'n 
awarded  by  1-arkinson  &  Uergstrom,  i^-';^;^^-.  ,feL-cur  ty  Bldg. 
In  connection  with  the  construction  of  the  l--stoi  .>  |- '-iss  A 
I,  lice  bulldlnB  for  the  Metropolitan  Fire  Proof  Building  Co., 
at  Fifth  St.  and  liroadway:  «'^n'-'-'t>,  '•"''""''"J'^'V-  elevTto  V 
STRC1M  CO..  Fifth  and  Seaton  Sts.,  t272,21C.  elevato  s, 
LLEW-ELLVN  1  RoX  WORKS.  $20,275;  marble  and  tile  work, 
B  V  COIJ.INS.  "ur,  South  Los  AnKeles  St..  $23,000;  structural 
steei:    BAKF.R    IRuX    WORKS.    *77.BO    per    ton^ 

niv.r.i.lo     «iilif The    Rivers  de    I.odpe.    B.    P.    O.     E..    will 

ere"  a  lod*;^e  bunding  at  Market  St.  and  Whlttier  P  ace. 
Riverside,  to  cost  about  $55,000.  Barnett.  Haynes  &  Bai  nett, 
717  Wright  &  Callender   Bldg.,   Los  Angeles,  are  A.chs. 

snn  KrnneUeo.  Calif.— The  Building  and  Grounds  Cim- 
mitte?  of  the  Panama-Pacific  International  Exposition  Co. 
S'p'en'ed  Wds,%Iay  27.  for  the  construction  ot^he  Transporta- 
tion Building.  B  ds  on  the  general  consti  uction  weit  as 
fo°"ows:  (a)  Exposition  company  to  furnish  l"">ber  and  (b) 
contractor  to  furnish  lumber:  Lange  &  Bfgstrom  (a)  $252  - 
net-  (h^  Sl-is  "its-  Streshlow  Freeze  &  Peterson,  (a)  $2B1.IH1U. 
?!>/  $363  500  J  Monk  (a^  $279  975;  Commary-Peterson  Co.. 
a     $\\'l.5oT'F.Ro?^di.    (a)*$306.900;    (b)    $430.0^^^^^ 

The  following  bids  were  opened  by  the  Board  of  1  umic 
WnrU"!  for  the  general  construction  of  the  Edison  :-cnooi. 
Heckenroth  &  Schell.  $49,580;  Monson  ^^°fr.,l*^'^Ui  ^hT'^M^- 
Wold  &  Kohn.  $44.S20:  Carnahan  &  ^''i'/°^?'.  i'^'fi  Bon 
Sheehy  Bros..  $49,942;  Thomas  Miller,  $4e,b74,  b.  11.  tsoi  n, 
$59  837 

San     Francisco.     Calif— (Offlcial)— Bids     wiU     be 
until   Julv    1,    by  W.    D.    Shea,    Arch..    244    Kearney   fet 
construction    of    the    Young   Men's   Institute,    on    Oak 
estimated    cost   is    $200,000.      Noted    May    29. 
EX.VMIX.VTIONS 
Engineers   Wanted    for    Railway    Valuation 
The    United    States     Civil     Service     Commission     announces 
that  exani"nations  will   be   held.   July   21    to   23   in    cases   wheie 
ne?essarv     for    the    purpose    of    filling    positions    in.  the    Inter- 
state Commerce  CorSmi^sion,   under   the   ^^n   providing   fo.^  the 
valuation    of    the    property    of    carneis.      Jhe    general    conoi 
tions    to    eligibilitv.     examination,    place    of    application,    ana 
other    information    applying    to    all    positions    are    as    10"^    hnt 
Appointments   will  be  principally  for  duty  in  the  Aeld-  but 
=;imie    will    be    made    for    duty    in    Washington,    D-    C.      In    gen 
er?      two    trades    of    eligibles    will    be    established,    the    salary 
Tn      he    h°gher    grades    rTngIng    from    $3000    to    $4800    per    yea,-^ 
and   the    iSwer   grade    $1800    to   $2700.      Examinations   a''*;  oPt^n 
only    to    men    who    are    citizens    of,    or    owe    allegiance    to    the 
""Thosf^delfi-lng  further   Information  .should  apply  tor   Form 
2039  to  the  U.  S.  Civil  Service  Commission.  Washington    L)-  C-, 
or    to    the    secretarv    of    the    Board    of    Examiners,    post    office, 
Boston     Mass.;    Philadelphia,    Penn..;    Atlanta     Ga.;Clnc,nnat^ 
Ohio:     Chicago.     111.;     St.     Paul,     Minn.;     ^^^Ule,     \\ash..     San 
Francisco.     Calif.;     customhouse.     New      )orl5'    „?•     ^,-   .  ^.^j'J 
Orleans,    La.;    Honolulu.    Hawaii;    old    customhouse,    St.    Louis 
Mo.;    or    to    the    chairman    of    the    Porto    Rican    Civil    Service 
Commission.     No  application  will  be  accepted   unless  properly 
ex^uted     and     filed '^wlth     the     Civil     Service     Commission     a_t 
Washington.    In    complete    form,    prior    to    the    """'    °f    ^'osin^ 
businesf  on    July    21,    1913.      The    positions   to   be    filled    are   as 
^"senior     STRUCTURAL     ENGINEER,     two     grades      Grade 
1        -Vge    between    30    and   60    years;    salary    $3000    to    $4SU0     re 
n'nired     eraduates    In    engineering    from    a   reputable    technical 
School:  aTfela^s'i'five' years-  actuaMesponsible  practice  m  «tr"c^ 
tural    eneineeriiig   work,    subsequent    to    graduation.      It    no':   a 
8"aduat"e^  not  les^s   than' 10   years'    actual    responsible   practica^ 
Experience       Grade    2.      Age    between    25    and    50    years,    salary 
ll!^,^?J^S^K  ^bleau^n't   t*if'griVu'a''tloTand?f''n:;'t''"g^ldu- 

'''''lTRUCTURAL\NGlTEER'':?re'b"tween  23  and  40;  salary 
$1080  to  $1500;  examination  on  Practical  theory  and  consti  lu- 
tion  of  steel,  concrete,  masonry.  60  points,  education,  training, 
experience  and  fitness.   40   points.  /-.„„,»-,    i      ip-e 

tst^MTOR    CIVIL    ENGINEER.      Two    grades.      Grade    1.    Age 
SENIOR    "-'^.^^^n."^"  ,„r,.     J3000     to     $4800;     requirements. 
g'4dultiof  in' ci^ilenginl"rlng*mJutable\technlcal  school    at 
fea«tflv?vears'    actual    responsible    experience    in    connection 

v^^?Se?^ii^?nSii5't-^;^'^"'Viso?  -  pf^ 

thret^^veaW'  experience  subsequent  to  graduation;  not  less 
than    eilht    years'    experience    without    graduation  between 

CI^'lL,  ENGINEER.  Two  grades.  Grade  1.  Age  ooiweeii 
23  and  40?  salary  $1200  to  flSOO:  requirements  five  years^ 
actual  experience  in  eng  neering.  of  which  not  less  tlian  two 
vea^s  must  have  been  Tn  railroad  work  or  its  equivalent.  A 
t'ec'hnic'Srschoo?  ?raining  will  be  considered  to  cover  not 
more  than  three  vears  of  these  five.  Grade  i.  baiar>  5i-u  lo 
$1080;  at?  ifmtf  between  20  and  35;  '■«'<l."''-^'"f "''nica\%'chool 
practical  experience  and  three  years  '"^a  technical  school 
of  civil  engineers.  Examination  will  be  on  the  follow  in„ 
subjects-  Theoretical  and  practical  questions  in  civil  engi- 
neering   60  points;  education,  training,  fitness  and  experience, 

t^li&eil^f^J^   ^r^^^.^^^^?^?-.3^  p^ 

^^i^^f-Z^^^ol^^e^ZX^^-^'i^n^n^:^!  ^^  in 
;"%.?lf  .^^^R^OF  CAR  EQUIPMENT.  ^^One^grade.  ^^.ge  ^be- 
win^be    on    the    fo'llSwinlsubjects;    Mathematics,    including 


pure  and   applied    mechanlcH;    practical   ••"«'■•'::■'„'"«    ^'rVllXy 

b;^  '■';'i;;:-?:mHi;'u^{v;,n''anrv:^tin^  ■•::;"'br^i::''  ^zi.rw. 

beL^nis  '.V,id'  "RrLlr-'bi'Ske  Bysfn;,  {o  .P"'"'":  ■■?  "';»i.'"",'  'Jj,'  .- 
liiK  experience  and  tltneBS.  40  points.  Hcqulreinents,  iniic 
vears"  actual  experience  In  th.-  employ  of  a  railway  In  the 
demirtme  It  of  equipment,  or  with  a  company  inanufaclurinK 
ri  Iway  car  equipment.  Is  required.  Graduation  n  mechanlc^al 
enl'lneerinK  from  a  technical  school  of  recognized  stundlng 
wlW  be  accepted    In   lieu   of   two   of    theBe    three    years. 

SFNloH  ELECTRICAL  ENGINEER.  Two  grades.  Grade 
1.  '^i;^.  between  30  and  55  years;  salary.  $3000  to  M800.  No 
examlt^atlon  required.  Must  be  graduate  In  electrical  engi- 
neering from  a  reputable  technical  school,  and  have  at  leagt 
ve  years'  actual  responsible  practical  experience  In  electrical 
engine.,  -"ng  work  sulsequ.-nt  to  graduation,  or  it  "°l  Kv^'}"- 
at^  not  less  than  ten  years'  actual  r.;8pon8lble  Practical  ex- 
perience In  the  above  line  of  work.  Gra.le  2.  Age  between 
§5  and  45  years;  salary  $1800  to  $2700:  must  have  had  three 
years'  experience  as  In  grade  1.  subsequent  to  graduation:  It 
not    graduate,    not    less    than    eight    years'    exp.-rlence. 

ELECTRICAL  ENGINEER.  Age  between  23  and  40  year^ 
salary  $1080  to  $1500.  Will  be  examined  in  the  following 
subjects:  Practical  <)uestlons  on  electricity  and  electrlca 
.ngineerlng,  pure  and  applied  mathematics  ef.  60  points, 
e.ucatlon,  training,  experience  and  fitness,  40  points  Three 
years'  experience  In  electrical  engineering  work  re.iulred,  but 
graduatDn  from  a  technical  school  of  electrical  engineering 
will   be  accepted  as  .qulval.-nt   to   two   years. 

SENIOR  INSPECTOR  OF  MOTIVE  POWER  Age  between 
25  and  60  vears;  salarv  $1800  to  $3600.  Applicants  will  be 
rated  upon  the  evidence  adduced  as  to  their  general  educa-; 
tlon  and  training.  They  must  have  had  at  l.-ast  "ve  y.-ars 
experience  as  master  mechanic,  road  foreman  ..f  .-nglnefl. 
roundhouse  foreman,  locomotive  shop  foreman  <.r  .•ngln.man, 
and  must  show  that  they  have,  within  two  y.-ais  next  pre- 
ceding the  date  of  their  application,  been  In  active  service  In 
any  such  capacity  or  in  the  capacity  of  inspector  "'  •"c"""'- 
tive  equipment  under  the  Government  of  the  United  btates. 

INSPECTOR  OR  MOTIVE  POWER— Age  betwe.-n  25  and 
60  vears;  salary  $1200  to  $1500.  Competitors  wil  be  ex- 
amined In  the  following  subje.ts:  Mathematics,  Including 
pure  and  applied  mechanics,  P'a.ctical  questions  upon  the 
theorv  and  design  of  steam  engines,  boilers,  and  fui  naces 
with  special  references  to  railway  locomotives  and  the  classi- 
fication and  testing  of  fuels  (coals  and  crude  oils)  used  In 
connection  with  them.  etc..  60  points;  education,  training,  ex- 
perience and  fitness.  40  points.  Applicants  must  have  not 
less  than  three  years'  experience  in  the  motive-power  depart- 
ment of  a  railroad,  and  graduation  in  mechanical  engineering 
from  a  technical  school  of  recognized  standing  will  be  ac- 
cepted  In    lieu   of  two   years. 

SENIOR  ELECTRICAL  ENGINEER.  Two  grades.  Grade 
1  Age  30  to  50;  salarv  from  $3000  to  $4800.  No  examina- 
tions required.  Applicants  for  positions  must  be  graduates 
in  mechanical  engineering  or  electrical  engineering  from  a 
recognized  technical  school,  and  have  had  five  years  prac- 
tical experience  in  electrical  engineering  work  subsequent 
to  graduation;  or.  if  not  graduates,  they  must  have  had  not 
less  than  10  vears'  actual  responsible  practi<-al  experience 
in  the  same  capacitv.  Grade  2.  Age  between  2o  and  50  years; 
salary  $1800  to  $2700.  Must  have  had  three  years  experience 
as  per  grade  1,  subsequent  to  graduation;  or,  if  not  gradu- 
ate,  not  less  than  eight  years'   such   experience. 

RA.ILWAY  SIGNAL  ENGINEER.  Age  between  23  and  40 
vears;  salarv  $1080  to  $1500.  Applicants  will  be  examined 
"in  the  following  subjects:  Mathematics,  including  pure  and 
applied  mechanics:  practical  Questions  relating  t<>  block  sig- 
nals and  interlocking  systenis.  including  the  >nterlocking 
svstems,  including  the  electrical  equipment  w-hich  is  a  P?'t 
of  such  special  railway  apparatus.  60  points;  education,  train- 
ing, experience  and  fitness.  40  points.  Three  years  c^peii- 
en^e  in  the  emplov  of  a  railway  in  the  block-signaling  or 
interlocking-svstem  department,  or  ■with  a  company  engagea 
In  the  manufacture  of  this  special  feature  of  ''.ailway  equip- 
ment is  required  for  admission.  Graduation  in  mechanical 
engineering  or  electrical  engineering  will  be  accepted  in  lieu 
of  two   vears   of  this  experience.  „       „  ^         r-   „a^ 

SENIOR  MECHANICAL  ENGINEER.  Two  grades^  Giade 
1.  Age  limit  between  30  and  60  years;  salary  $3000  to  $4800. 
requires  graduation  in  mechanical  engineering  (t'oni  a  lepu- 
table  technical  school:  five  years'  actual  responsible  pi  actical 
experience  in  mechanical  engineering  work  subsequent  to 
graduation:  or,  if  not  graduates.,  not  less  than  ten  years 
actual  responsible,  practical  experience  Grade  2  A^e  limit 
between  25  and  50  years:  salary  »1»00  t"  $2  00  not  less 
than  three  years'  experience  as  per  grade  1.  or  if  not  giaau 
ates.   not  less   than   eight  years'   experience. 

MECHANICAL  ENGINEER.  Age  limit  betw-een  23  and  40 
vears-  salarv  $1080  to  $1500.  Examined  in  the  following  sub- 
jects: Mathematics,  including  pure  and  applied  mechanics 
practical  questions  relating  to  steam  engines,  boilei  s  and 
the  mechanical  apparatus  used  In  the  equipment  of  Pow  er 
plants,  the  classification  and  testing  of  fuels  etc.  60  PO'nts, 
education,  training,  experience  and  fitness.  40  points.  i  ni  ee 
vears'  practical  experience  In  mechanical  en.gineering  i  e - 
quired  for  admission.  Graduation  in  mechanical  engineering 
from    a    technical    school    accepted    in    lieu    of    two    \ears    ol 

'  SENIOr'^ARCHITECT.  Two  S'ades  GracJe  1  Age  limit 
between  30  and  60  vears;  salary  $3000  to  $4800.  Requiie- 
mentr"raduation  in' architecture  from  a  reputable  techiiica 
sihool  "aifd  at  least  five  years'  actual  responsible,  practica 
exne?-ence  in  architectural  work,  subsequent  to  graduation 
or  tf  not  gniduates,  thev  have  had  not  less  than  ten  years 
actual  responsible,  practical  e.xperience  G>-ade  2  Age  limit 
between  25  and  50  years;  salary  $1800  to  $2(00.  Require- 
ments three  years'  experience,  as  for  grade  1.  subsequent 
?i  graduation:  or,  if  not  graduates,   not  less  than  eight  years 

^"'^iR^'cHlTECr'  Age  limit  between  23  and  40  years;  salary 
$1080  fo  $?So.  Corfpeiitors  will  be  examined  i". the  follow- 
in^  subiect«  Theorv  and  practice  of  railway  architecture  and 
con^itruction!  60  points:  education,  training  and  fitness.  40 
points.  Applicants  must  have  had  not  less  than  four  years 
"xperience  in  architecture.  Technical  school  training  will  be 
considered  equivalent  to  not  more  than  three  years  of  these 
four  Tho-ie  having  had  experience  in  railway  work  will  be 
given   a   higher   rating   in   the   second   subject. 
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CONTRACT    PRICES 

ant— Fitchburg.   Mass.— Bids   for   con- 
""'.    -. .  received  by  the  Sew- 
as   follows:    (A) 


♦Sewage  DJ«I'°»»^i,';'»J";rp'ii^nV'«^"re  r"eTeTved  by,  the  „Sew 
lissioners,   May   15 


NEWELL  CO.  and  N.  S.  BROCK,  Uxbridge,  Mass.  (awarded 
contract):  (B)  Coleman  Bros.,  Boston,  Mass.;  (C)  Interna- 
tional Construction  Co.,  Boston,  Mass.;  (D)  J.  J.  Prendeville 
Co.,  South  Framingham,  Mass.;  (E)  T.  Stuart  &  Son  Co.,  New- 
ton',   Mass. 


embankment 

in  Imhoff  tanks 

n  sprinkling  filters.  .... 
I  trench  in  main  filter  drair 


SEWAGE-DISPOS.\L   PLANT, 


8400  cu.yd.  earth  excavation  for  Im'"?'^',?'''''',,.^^  <I„H«.  beds  etc  

J^S.^^^^I^^h^S^I.^'^-IS^.eHa-l 
100  cu.yd.  earth  excavation  below  masonry  or  pipe  lin- 

2450  lin.ft.  constructing  main  roadway   

450  lin.ft.  constructinE  branch  roadway  . 

100  cu.yd.  gravel  refilling  below  masonp-  or  pipe  Imcs 
1000  cu.yd.  dres.«inE  earth  surfaces  with  «oP  «;;i„\°men 
1000  sq.yd.  furnishing  and  placing  sods  —  <."h.nl,men 
23  cu.yd.   rock  excavation 
2750  cu.yd.  Class  A  concrete  ma.-'onry 
500  cu.yd.  Class  \  concrete  masonry 
SO  cu.yd.  Class  .\  concrete  roa.sonry  ii 

124  Class  \  concrete  masonry  post.s 

11  Cla-ss  .\  concrete  ma-sonry  headwalls 

5  storm-water  inlets  in  gutters 

125  cu  yd.  additional    Class  A  concrete  masonrv 

SO  cu.yd.  Cla..*!  B  concrete  masonrj'  where  ordered     . .  ....  ■■^■ 

4200  i).yd.  partition  walls,  vents  and  troughs  in  Imhoff  tanks 

1400  so  yd.  outside  partition  walls  in  sprinkling  niters 

Concreting  «teel  frames  of  Imhoff  tanks,  lump  sum 

%(W  ^  yd  ClaS  .1  concrete  m.a.sonry  pavement  in  effluent  channel 

200  sq.vd.  .stone  pavement  in  Nashu  Kiver  channel 

.V)  .«7y"d.  stone  pavement  in  gutters,  where  directe<i 

.Vt  cuyd    brick  iiia.sonrv  hiid  in  portland  cement  morin 

l.'iS.OOO  lb.  twisted  steel"  reinforcing  bars. .      . 

122  000  lb.  structural  steel  work  in  ImhoR  tanks 

15,000  lb.  structural  steel  work  in  dosing  tanks,  .  !■ 

Discount ;■■■.',    J 

lUO  lin.ft.  4-in.  vitrified  pipe,  furnished 

100  lin.ft.  6-in.  vitrified  pipe,  furnished 

100  lin.ft.  S-in.  vitrified  pipe,  furnished 

100  lin.ft.  lO-in.  vitrified  pipe,  furnished 

100  lin.ft.  12-in.  vitrified  pipe,  furnj.shed 

100  lin  ft.  l.Wi 

100  lin.ft.  18-ii 

100  lin.ft.  20-ii 

100  lin.ft    24-in. 

100  lin.ft   4-in.  v 

100  lin.ft.  G-in.  v 

100  lin.ft.  8-in.  v 

100  lin.ft.  10-in. 

1(X)  lin.ft.  12-in. 

IfK)  lin.ft.  l.Wn. 

1(X)  lin.ft.  l.S-in 

100  lin.ft.  20-in. 

100  lin.ft.  24-in 

.50  lin.ft.  4-in   c.i 

3280  lin.ft.  <>-in. 

1.50  lin.ft    lO-in 

3.500  lin  ft    12-in 

.•1800  lin.ft.  lli-in 

:)00  lin.ft.  20-in. 

830  lin.ft.  30-in. 

no  lin.ft.  .le-in. 

480  attaching  no 

4  hydrant-s,  set  .-■■■.•  ■,-,■.  ■  • "  i; : " " 

32,700  cu.yd.  laving  broken  stone  in  sprinkling  niters. 

1000  lin.ft'  wotKlen  rail  fence 

Setting  gates,  sivcials.  castings  and  other  metal  in  masonry,  lump  s 

ljiborator\-  building,  lump  sum   

Sludge  pump  building,  lump  sum 

Cleaning  up.  lump  sum.  .  :    ,  ,.       i, V  '      ,  <    

9400  »q  yd   floor  svstem  for  sprinkling  filters,  ty|)e  .^ 

9400  aq.vd   floor  sy.stem  for  sprinkling  fillers,  lyix-  11     

9400  sq.vd   floor  system  for  spnnklinB  fill' 
9400  Wl.yd.  floor  system  for  sprinkling  filt. 

Totals,  with  type  A  floor  system 
Totals,  with  type  B  floor  system 
Totals,  with  type  C  floor  system 
Totals,  irilh  type  D  floor  sysUim 


.■itrified  pipe,  furnished 
vitrified  pijje,  furnishe<l 
vitrified  pipe,  furnished 
vitrified  pipe,  furnished 
•itrified  pipe,  lai'i. 
■itrified  pipe.  laid, 
■itrified  pipe.  laid, 
vitrified  pipe,  laid 
vitrified  pipe.  hud. 
vitrified  pipe,  laid 
vitrified  pirx',  lai't. 
\itrificd  pip'*,  I'lid 
vitrified  pipe,  laid 
i   pipe,  laid 
c  i.  pipe,  laid 
c.i.  pipe,  laid. 

c.i.  pipe,  laid 

c.i.  pipe,  laid 

.i.  pipe,  laid. 

.i.  pipe,  laid 

.i.  pipe,  laid. 

zles  furnished  by  Comn 


^■r--  I' 


FITCHBIRG,    M 

ASS. 

A 

B 

C 

D 

E 

$0.60 

$0.75 

$2.20 

$1,00 

$0.70 

0.60 

0.80 

2.20 

0,.5S 

0.50 

0  42 

0.60 

0  35 

0.35 

0.35 

0  29 

0.50 

0.28 

0.38 

0.33 

0.S5 

1.00 

0  75 

1.35 

1.23 

0.47 

1.00 

0.50 

0.33 

0.60 

0  42 

0  75 

1.00 

0.48 

0.65 

1.00 

2.00 

1  00 

0.55 

1.00 

2.73 

3. 50 

3  80 

2.80 

4.00 

0.70 

1.50 

1.25 

1.25 

1.00 

1.00 

1.00 

1  60 

0.65 

0.75 

0  60' 

0.75 

2  50 

1.00 

1  25 

0.30 

0.40 

0  40 

0.30 

0.50 

2.00 

3,00 

3  30 

1.90 

2.00 

11.50 

13.00 

14,00 

7.80 

14.00 

11.00 

12,00 

15.00 

11.65 

12.50 

10.00 

12.00 

10.00 

23.00 

18  00 

2.50 

2.00 

2,75 

3.00 

4.00 

15  00 

20.  IX) 

25  00 

16.00 

30.00 

12.00 

20,00 

14,00 

20.00 

20.00 

15.00 

9  00 

14,00 

17.00 

14,00 

6  00 

8,00 

7  00 

7.30 

10.00 

1.75 

1,40 

2  50 

2.45 

2.35 

1.80 

1,50 

2,75 

2.40 

2.25 

1200  00 

400,00 

175,00 

908.00 

1250.00 

1.50 

1,50 

2,00 

2.00 

1.50 

2  00 

2,00 

2,25 

4.25 

2,00 

1,00 

1.00 

0  50 

1.75 

i.OO 

18.00 

18.00 

17,00 

16.50 

17.30 

0.04 

0.03 

0.04 

0.03 

0.04 

0.043 

0.05 

0,043 

0.04  J 

O.OSJ 

0  043 

0.05 

0.12 

0.041 

0.054 

60% 

63  7o 

634% 

45% 

60% 

0.10 

0  085 

0  09-1- 

0.13-1- 

0.10 

0.16 

0.14 

0.146 

0.22 

0.16 

0.22 

0.19  J 

0,20-t- 

0.30-1- 

0.22 

0.32 

0.28 

0.29-)- 

0.44 

0.32 

0.40 

0.33 

0.36-1- 

0.55 

0.40 

0.54 

0.47  J 

0.49-1- 

0.74-1- 

0..54 

0.7« 

0.66  J 

0,69-1- 

1.04-1- 

0.76 

0.90 

0.78S 

0.82-1- 

1.23-1- 

0.90 

1.30 

1.13S 

1.18-1- 

1.78  + 

1.30 

0.08 

0.15 

0.06 

0.08 

0.15 

0.10 

0.16 

0.07 

0.08 

0.15 

0.12 

0.20 

0.10 

0.08 

0.15 

0.16 

0.23 

0.15 

0.08 

0.25 

0.18 

0  30 

0.18 

0.11 

0.25 

0.22 

0.40 

0.23 

0.12 

0.25 

0.28 

0.45 

0.30 

0.13 

0.40 

0.30 

0.50 

0.30 

0.15 

0.40 

0.35 

0.60 

0.40 

0.18 

0.40 

0.13 

0.15 

0.09 

0.30 

0.15 

0.18 

0.16 

0.10 

0.30 

0.20 

0.23 

0.23 

0.40 

0.55 

0.30 

0.35 

0.30 

0,18 

0.55 

0.35 

0.45 

0.45 

0,38 

0,75 

0.50 

0.65 

0.60 

0.60 

1.10 

0.75 

0.80 

0.80 

0.83 

1.50 

1.20 

1.10 

1.00 

1.50 

2.00 

1.50 

1  50 

0.50 

1.50 

2  00 

0.75 

3  00 

7.00 

5,00 

10,00 

10.00 

1  95 

2.25 

1  95 

2.60 

2.10 

0  35 

0,40 

0  35 

0.30 

0.45 

9on  no 

600  00 

600,00 

1710,00 

2000.00 

11,500  00 

14,000.00 

12,000,00 

12,819,00 

15„500.00 

1200.00 

2000.00 

1700.00 

1733,00 

2250.00 

1000.00 

1000.00 

225,  (X) 

2000,00 

1500.00 

2.90 

2.60 

4.00 

3,73 

3.00 

3.20 

2.60 

7.50 

3,75 

3.25 

2.60 

2.30 

2.70 

3.40 

5.50 

3  20 

2.35 
$240,323 

2,85 

3.55 

5.75 

$211,847 

$2.52,783 

$248,549 

$247,074 

214,667 

240,323 

285,083 

248,737 

249,424 

+209,027 

2.37,503 

240.563 

245,447 

270,374 

214,667 

237,973 

241.973 

246,857 

272,924 

Vitrified    tile 


q.y„^  yi^ This  type  provides  for  steel-mesh  reinforcement  embedded    in    Class    A    concrete    masonry. 

fiirnisihed   bv   the  contractor  la   to  be  laid   in   the  cement. 

i.-oe    B— This    type    Is    to   be    constructed    entirely    of    reinforced    concrete.      The    slotted    concrete   blocks    are    to   be   cast 
separately   from    the    floor,   and    constructed   of   portland-cement    mortar     mixed    In    the    proportions    of    1    part    of    cement    to    3 

two  types  are  of  a  similar  character.      The    floor   is    to   be   of    vitrified    clay   blocks   laid    in    Class   A 


parts  of   sand 

Types  C  and  D— The 
concrete   masonry. 

♦  Denotes  contract 


+Watrr  Syntem— HInton,  Okla.— Pdds  for  constructinp  a 
water  system  and  eiectrlc-llKht  plant  aecordinK  to  plans 
nreoared  by  fne  Benham  Eniiim-erlnK  Co.,  Oklahoma  City, 
Okla  were  received  by  the  town.  May  1!'.  as  follows:  (A) 
TC.' Brooks   &   Son.   Jackson.    Mich.;    (H)    UON   A.   TOLBEKT, 


Ada.  Okla.  (awarded  contract):  (C)  Tochterman.  Kerby  H 
Richards.  Lawton,  Okla.;  (D)  Rlectric  Supply  Co.,  Kl  Reno 
Okla.;  (E)  Tulsa  Electric  &  Construction  Co.,  Tulsa,  Okla. 
IP")  N.  S.  Sherman  Machine  &  Iron  Works,  Oklahoma  City 
(G)   Connolly  Construction  Co.,   El   Reno. 


WATEIl  A.ND  KI.KCTRIC  LIGHT  SYSTF.MS,  HINTON,  OKLA. 


1-in  e   i,  pipe,  Oniw  B,  per  lin.ft. . 
B905  lin  ft.  2-in.,  Class  B,  c.i.  pipi-.. 
14,604  lin.ft   1-in..  Clam  B,  c.i   i)ip<' 
IM.'i  lin  ft   <V-in..  CIbm  B,  c.i.  (m|m 
210  lin.ft   »-in,.  CI«m  B,  c.i.  pir» 

2M  hydrants 

27  4-in.  valven 

0  fl-in,  valves 

1  »-in.  valve 

1  well 

10  2-in.  «ate  valvea  and  bones 
Concrete,  per  cu.yd.. 

Totals 


$0,20 

$0  15 

$0.15 

$0,17 

0  22) 

0,25 

0  21 

0  293 

0.22 

0  242 

0  22 

0  ic,! 

0  .55 

0  IS 

0,487 

0,48 

0 ,  M 

0  19 

(1  r,2 

0  70 

D  70 

0  6.33 

0.70 

0  67 

0,66 

0   SO) 

1)  95 

0  95 

0  7.13 

0.95 

0  92 

0.89 

21  ~r, 

.■«)  IK) 

27  1)0 

31   90 

31.00 

25  1)0 

27.25 

III  III) 

12  DO 

1 1    .50 

15,95 

12.00 

13  00 

10. 55 

1.-.  1)1) 

17  00 

14, .50 

18.70 

15.00 

16  25 

14.75 

•JDIH) 

25  DO 

21  00 

27. 50 

22,00 

20  no 

20  SO 

2  .W 

2  1)0 

1  30 

1.75 

2  75 

2  20 

7  IK) 

X ,  .V) 

7. 50 

7  75 

5.00 

8  no 

7,60 

7  IX) 

12,1)0 

10,00 

9  .50 

10.00 

9.fK) 

8  no 

•Ill IK'  i:»,  i!)i;5 


I-;  \  <;  I  \  !•;  !•;  lu  \  (i    n  i-;  w  s 
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*+Pllt«TH— Biiltlmoro.  Md. — Bids  for  Coiitriict  11,  nitcra, 
basins  and  unullnK.  were  opcni'il  bv  the  Hiiiird  of  AwmdH, 
Juno  4.  Ezra  K.  Whitman  Is  Wat.r  Knur.  The  bids  were:  (A) 
STKWART-JONES  CO.  and  CLAI KHONE-JOIINSTON  &  CO., 
Calviit  Bldt;.,  BaltimiMr  (awardod  contract);  (B)  Henry 
Smith  &  Sons  Co.,  Ill  Hanovpr  St.,  Baltlmorp;  (C)  C.  W.  Lnni- 
&  Co.,   Ino.,   Atlanta,   Ga.,   and   Lane   Bros.   Co.,   Baltimore:    (D) 


Elkan-Tuft  PoiiHtructlon  Co..  702  Rant  LnxInBton  St.,  Balti- 
more; (E)  Albert  II.  I'ranKe,  1250  Lake  Drive,  Grand  Haplds, 
'M.'P'^J.  "^*  MiiH.san  I'avlnif  Co.,  .Iftfl  Main  St.,  WorceBter.  MasM.. 
^'  i;}""}'^  MuUilInK  Co.,  I'lttBliiirKh,  IN-nn.;  (H)  Oscar  DanlilH 
Co.,  VVoolworth  BUIk-.,  New  York;  (I)  Keystone  State  Construc- 
'„'",".  !,?••  ■''•■"'sylvanla  lildi;..  Philadelphia,  I'enn.;  (J)  Ryan 
&   HelUy,   t'nlon   Trust    Bldt,'.,   Baltimore;    (K)    average  of  bldii: 


12  acres  clenriiig  uiul  eriibliiiii;       .  $L'(ni  on 

110,000  cu.yd.  earth  exi'!iv:itinii  (I  :iS 

700  cu.yd.  rock  oxoavntiim  .'i  0(1 

69,200  cu.yd.  earth  embankineiil  i)  21 

37,800  cu.yd.  rolled  cmbnnkinoiit  0  lir, 

230  sq.yd.  rubble  paving ;)  (X) 

6  acrca  secdinR SO, 00 

254  cu.yd.  concrete.  clns.«  \  24.00 

3690  cu.vd.  concrete,  rhi-^i  H  0   20 

5330  cu.vd.  concr.tr,  ,l;i-~  (  il  01) 

15,S70  cu.vd.  con.rri,  ,  ,  I  I  ,     li  ;i  70 

38S:i  sc].V(!.  spoi-i;il  Mill:..  .11-  ..1  .■..n.Tct.-.  f).:ia 

L.S.'il^OOb  lb.  steel  rLiiitorivni.  Ill 0.03} 

53,000  lb.  mi.seellancoua  steel 0. 05 

35,500  lb.  iron  castings 0.06 

50  lin.ft.  24-in.  terra  cotta  drains 2. 50 

290  lin.ft.  10-in.  terra  cotta  drains 0.96 

200  lin.ft.  6-in.  terra  cotta  drains 0.  72 

200  lin.ft.  4-in.  terra  cotta  drains 0.60 

Wooden  baffles,  lump  sum 1680.00 

Ash  elevator,  lump  sum 480 ,  00 

Fence,  lump  sum 440  00 

Stairs  and  railings,  lump  sum 1920.00 

Hatchways,  lump  sum 1008.00 

Sump  valves,  lump  sum 540.00 

200  tons  special  castings,  set 12.00 

Small  piping,  lump  sum. .  2400.00 

6  72x72-in.  sluice  gates,  set 100.00 

3  60x72-in.  sluice  gates,  set 102 .  00 

2  60!c60-in.  sluice  gates,  set 82 .  00 

10  .54x54-in.  sluice  gates,  set 77.00 

10  48x48-in.  sluice  gates,  set 62.00 

4  36x48-in.  sluice  gates,  set 57.00 

4  30x3li-in.  sluice  gates,  set 47.00 

5  24x24-in.  sluice  gates,  set 27  00 

8  18-in.  circular  sluice  gates,  set 22.00 

Totals $396,896 


ril.TKHS.   BAT.TLMORE,  MD 


n 

f 

D 

n 

K 

G 

II 

I 

J 

K 

Sl.'iO  (H) 

$;iiKi  iHi 

$75  (K) 

$1(X)  00 

$1(X)  (Kl 

$96  IX) 

$:n  (>■) 

tllXI  (X) 

SIOO.OO 

tl3I    10 

()  .50 

Oil 

0  111 

0  70 

0.72 

0  .53/"^ 
3  05,', 

I   .50 

3  IKJ 

3.60 

2  (K) 

4.00 

4.00 

0.17 

0  20 

0.30 

0  ,30 

0  .39 

0  20 

0.20 

o.:t6 

0  24,-, 

0  32 

o.;)0 

0  23 

0.30 

0.50 

0.48 

0  25 

0.40 

0.45 

0.35,"„ 

2  (HI 

l.(K) 

2.00 

1   20 

1.00 

2.00 

1   .50 

1   50 

1.50  IK) 

25.00 

.50 .  IX) 

60  IX) 

60.00 

.55.00 

100.00 

50  00 

70  50 

22  (X) 

30  IH) 

28.85 

25.00 

29  00 

35  00 

26  974 
11   73^, 
9  01 

12.80 

1 1    00 

11    00 

11   05 

11  75 

12  80 

13  .56 

7.95 

0  .55 

9  90 

9  00 

K  2.5 

6.00 

11   75 

10  70 

10  70 

10  95 

9.00 

10.00 

10  00 

II    00 

12.85 

1 1   75 

11     10 

12.06 

10  Kl,', 

0  35 

0.45 

0  30 

0  40 

0  40 

0  33 

0  30 

0  70 

0.40f, 
,         0.03,^ 

0.03,< 

A,       0  03 

0.03 

0.04 

0.03 

0  02,"„ 

'„        0  041 

0  Ol 

0.04,», 

0.05 

0.04 

0.05 

0  ()7i 

0  1)0 

0  10 

0.08 

0.07,XS, 

0.0.561 

2.24 

0.0-4 

0.05 

0.061 

0  06 

0  07 

0.06 

2.00 

1.50 

2.00 

3  20 

2. .50 

2 .  00 

2.00 

0  SO 

0.65 

1   50 

0  75 

1.00 

1.25 

0.90 

1   IX) 

0.60 

0.94,'., 

0  35 

0.40 

1.00 

0.50 

0.50 

1   00 

0.70 

1   fX) 

0.45 

0.66  A 

0.40 

0.50 

0  90 

0.50 

1   00 

0.40 

0.57 

2449  00 

3175  00 

2500.00 

.3000.00 

3000  00 

2629  00 

3000.  IX) 

2800.00 

3000.00 

2923.30 

270.00 

3(X1  00 

2.50  00 

317.00 

;ioo.oo 

200.00 

;i25.00 

295.40 

100  no 

175.00 

225  00 

2.55.00 

KM)  (X) 

.500.00 

100.00 

224  .50 

1 1  ..M 1  no 

l.'jon  110 

I.SOO  00 

1.536.00 

IIIXI.OO 

2400.  Of) 

1500.00 

1593  60 

70(1  (In 

805 . 00 

600   00 

s.'>0.(K) 

1440.00 

101 X).  00 

900.00 

7.50.  (XJ 

882  10 

42r.  (in 

210.00 

.51X1.00 

7.50. 00 

616.00 

600.00 

800.00 

300.00 

549  25 

.id    (10 

10.00 

25.00 

24  IX) 

20 .  00 

32  00 

15.00 

20.30 

(isn  (in 

L'L'lid    00 

400 .  00 

800.00 

2.565.00 

.3(X).00 

2800 .  00 

500.00 

1303.00 

.so  (in 

inn  00 

64.00 

60.  (X) 

.50.  (K) 

216  («) 

85.  (X) 

300.  (X) 

100.00 

112.. 50 

40  on 

7. -.00 

,55.00 

50.00 

ISO.  00 

75.00 

3(X).00 

100.00 

103.80 

30.  (K) 

60  00 

49.00 

50  00 

50.  (X) 

1.50.00 

65.00 

2.50  00 

100.00 

88.60 

25.00 

55.00 

44.00 

45.00 

40.00 

121.00 

65.00 

240.00 

75  00 

78.70 

20.00 

40.00 

35.00 

96.00 

65.00 

200.00 

75.00 

66.70 

18.00 

45  00 

18.00 

.35.  (K) 

30.00 

72.00 

50.00 

1.50  00 

75.00 

55.00 

,30  (K) 

25.00 

45.00 

.50.00 

120.00 

65.00 

45.20 

13  .50 

35  00 

14 .  00 

25  00 

20  ()0 

24  00 

35  00 

100  00 

35.00 

,32.85 

10.  (K) 

30.00 

7.00 

20.00 

10.00 

10.60 

35  00 

50.00 

25.00 

21.96 

$405,014     $419,392     $419,482     $426,835     $438,946     $460,118     $499,435     $.507,2.52     $531,141     $450,451 


Pavlne — Boston,  Mass. — Bids  for  paving',  draining,  regu- 
lating and  laying  water  pip.'  near  Commonwealth  Pier  6 
were  received  by  the  Directors  of  the  Port  of  Boston,  May 
28.  as  follows:  (.\)  Northern  Construction  Co.;  (B)  Lawler 
Bros.;    (C)    Peter   W.    Hill;    (D)    Coleman    Bros.;    (E)    Simpson 


Bros.;  ( F)  James  Doherty:  (G)  John  Cashman  &  Sons  Co.; 
(H)  John  E.  Quinn;  (I)  H.  1'.  Converse  &  Co.;  <J)  Ryan  & 
Keon;  (K)  Boston  Paving  Co.;  (L)  Hugh  Nawn  Construc- 
tion Co.;  (M)  W.  H.  Keyes  &  Co.  The  Item  bids  were  as 
follows: 


2625  lin.ft.  10-in.  vitrified  pipe 

1950  lin.ft.  12-in.  vitrified  pipe  sewers. 

400  lin.ft.  15-in.  vitrified  pipe  sewers. . 

45  vitrified-pipe  Y-branches 

25  catch  basins 

19  manholes 

1070  lin.ft.  12-in.  c.i.  water  pipe 

350  lin.ft.  8-in.  c.i.  water  pipe 

7  hydrants 

8  gate  valves 

21,460  sq.yd.   granite-block    paving, 

gravel  base 

12,000  sq.yd.  vitrified-brick    paving, 

concrete  base 

1900  sq.yd.   brick  sidewalks,   gravel 

2200  lin.ft.  straight  edgestones 
60  lin.ft.  curved  edgestones 
1130  lin.ft.  wooden  curbs 

5  M  ft.  lumber 

64  ring  bolts 


SI  32        $2.70 


1.45 

2  00 

1.75 

90.75 

80.00 

1.75 

1.14 

52.80 

32.00 

2.43 

*2.61 
t2.65 


1.00 

1   45 

0  35 

43  00 


3.08 

4.00 

3 .  50 

300.00 

100. OO 

2.00 

1 .  .50 

75.00 

50.00 

2.65 
1.50 


0.60 
65.00 
10. 50 


PAVIXG.  BOSTON.   MASS. 


2  00 
80.00 
60.00 
1.75 
1.60 
80.00 
60.00 


1.10 
1.00 
1.20 
0  .50 
40  00 
10  00 


D 

$1.70 

2.25 

4  00 

5.00 

120  00 

110.00 

1  85 

1.30 

65.00 

30.00 


1.00 
1.05 
1.50 
0.50 
70.00 
12.00 


SI.  90 
2  35 
3.66 
1.60 
100.00 

77.00 
1.80 
1.45 

77.00 

42.00 


2.55    2.55    2.68 


0.44 
55.00 
13  75 


3  25 
125.00 
100  00 
2  00 
1.50 
70.00 
35.00 

2.51 


1  09 
0.97 
1.33 
0  41 
53.00 
13  00 


$3.90 

6.56 

7.36 

2.40 

124  90 

119  65 

1.62 

1.21 

85.00 

80.00 

2.38 


0  98 
1.06 
1.40 
0  48 
45  00 
11  00 


$3.00 
3.10 
3  25 
7  00 
150.00 
150.00 
3.00 
2  75 
60.00 
45.00 

2.78 
2. SO 


1.00 
1.16 
1.60 
0.50 
60.00 
5  00 


$2.41 
3  .52 
4.45 
8.10 
175  00 
1,50  00 
3.24 
2.44 
66.00 
44.00 

2  65 


1.10 
1.18 
1.73 


2  .50 

2  00 

1.50.00 

75.00 


1  05 
1.00 
1  50 
0  40 
50  00 
10.00 


5  00 

6  75 
195  00 
150.00 

2.10 

1.45 

75  00 

33.00 

2.95 
•2  59 
t2  69 

1.40 
1.04 
1.45 
0  33 
45  00 
15.00 


I. 

$3.80 
4.00 
5.00 
5.50 
150.00 
125  00 
3.50 
2.50 
70.00 
50.00 

3.35 
3  00 


1.75 
0.75 
.50  00 
20  00 


4.19 
8.90 
100.00 
95  00 
3  53 
3.05 
60.00 
SO.OO 

2.83 
2  93 


Totals 


*S104.597 
t$105,105 
\alley  Block. 


$110,890  $111,793  $113,136  $113,856  $118,289  $125,745  $I27,< 
t  Bessemer  or  Allegheny  block. 


$128,308  «130,259^}|g'^^^  $149,276  $129,710 


Sewers — Kinkald.  Til. — Bids  for  constructing  about  4% 
miles  of  sanitary  sewers  and  grading  60.000  cu.yd.  were  re- 
ceived bv  the  Pawnee  Construction  Co.,  June  2,  at  the  offlce 
of  Alvord  &  Burdick,  Consult.  Engrs.,  Hartford  Bldg.,  Chi- 
cago. The  bids  were:  (A)  G.  E.  Stryslin  &  Co..  Litchfield. 
III.:    (B)   Barrewott  Construction  Co..  Peoria:    (C)   Cleary  Bros., 


Chicago;  (D)  Carmin  Roberts,  Chicago;  IE)  John  Erogan, 
Taylorville;  <F)  Marquette  Construction  Co..  Chicago:  iG)  JI. 
C.  Conners  <&  Co.,  Chicago:  iH)  Healv  &  Finnertv,  Chicago: 
(I)  Kaminski  Co.,  Watertown.  Wis.:  I  J)  Arthur  Birt.  De- 
catur. 111.;  (K)  Driscoll  &  O'Brien,  Decatur:  (L)  William 
Reggie.   Joliet: 


11„322  lin.ft.  8-in.  sewer 

54  manholes 

3622  lin.ft.  8-in.  sewer 

18  manholes 

1402  lin.ft.  12-in.  sew.r 

9  manholes 

3706  lin.ft.  12-in.  sewer 

22  manholes 

434  lin.ft.  15-in.  sewer,  cut  11.4  ft.. 

3  manholes 

541  lin.ft.  15-in.  sewer  cut  9.7  ft.. . 

4  manholes 

1530  lin.ft.  15-in.  sewer,  cut  6.7  ft.. 

8  manholes 

1  special  overflow  manhole 

1  bulkhead ■  .  - 

14  flush  tanks ■  ■  • 

Totals  for  sewers..  ... 

60,000  cu.vd.  grading 

25,000  cu.yd.  overhaul 

Totals  for  grading 

Grand  totals 


SEWERS    AND    GRADING,    KINKAID.    ILL. 


.\ 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

so  .v.t 

SO  75 

$0.82 

$0.64 

$0  .57 

$0  67 

$0  63 

$0  i;o 

$0  47 

$0,585 

$0,348 

.ill  00 

42  00 

30.00 

28.00 

35.00 

35.00 

32.00 

75.00 

27.00 

30.00 

22.18 

0   1)0 

1.82 

1.20 

1.25 

0  70 

0  79 

1.39 

1  95 

0  93 

1  435 

1  337 

:!5  00 

1)0.00 

30.00 

40  00 

50  00 

43  00 

37.00 

35  00 

47  00 

40.00 

31.00 

0  4S 

0.97 

1.00 

0.75 

0.74 

0.78 

0.65 

0  76 

0  77 

0.72 

0.431 

30  IX) 

42.00 

30.00 

28.00 

40  00 

35  00 

32.00 

25  00 

25.00 

30  00 

21.20 

0.75 

1.65 

1  20 

2.20 

0  90 

0  94 

1  .53 

2  15 

1  27 

1.82 

1.128 

35.00 

60.00 

30.00 

40  00 

50  00 

43  00 

37.00 

35  00 

47.00 

40.00 

30.58 

0  84 

1  55 

1.40 

1.00 

0  95 

1   10 

1.52 

1  35 

1.91 

1.102 

35  OO 

60  00 

30.00 

40.00 

40.00 

43  00 

35  OO 

35  00 

47  00 

50  00 

28.41 

0  79 

1   .55 

1.40 

1.00 

0  83 

0.92 

0.99 

1   95 

1   00 

1  31 

0.837 

35.00 

49  00 

30.00 

40.00 

40  00 

43  00 

35  00 

33  00 

35  00 

30.00 

26.10 

0.60 

1.10 

1  40 

0  90 

0  83 

0.86 

0  79 

0  99 

0.83 

0.91 

0  678 

30  00 

42.00 

30.00 

30  00 

40  00 

35  00 

32  00 

25  00 

25.00 

30  00 

21   90 

35  00 

12.00 

50.00 

75  00 

70.00 

65  00 

65  00 

40  00 

50  00 

45.00 

120  00 

10  00 

20.00 

50.00 

20.00 

15  00 

70  00 

20  00 

25  00 

25  00 

16  00 

15.00 

60.00 

60  00 

70.00 

110  00 

73  00 

80  00 

90  00 

65  00 

65  00 

65  00 

01  20 

16,737 

$32,490 

$27,610 

$28,849 

$21,450 

$22,983 

S26,495 

$30,779 

$21,902 

$27,446 

$19,435 

0.50 

0.32 

0.35 

0.41 

0  28 

0  40 

0  04 

0.02 

0  01 

0  015 

0  015 

0  02 

$42,000 

$25,200 

$24,000 

$29,100 

S21,300 

$30,000 

$74,490 

$52,810 

J45,450 

$52,083 

$47,794 

$60,779 

$0.48 
29.00 

1.00 
29.00 

0.62 
29  00 

1.05 
29.00 

1.25 
29.00 

1.30 
29.50 

1  10 
29  00 
60  00 
15  Oo 
70  00 
$21,443 
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Canal — Grand  Junction.  Colo. — Bids  for  constructing  the 
Canvon  Division  Canal,  Grand  Valley  Project,  were  opened  by 
the  "U.  S.  Reclamation  Service.  June  2.  The  bids  were  as  fol- 
lows:   (A)    Revnolds.    Elv  Construction   Co.,   Springfield,   Ltah; 


(B)  W.  O.  &  S.  B.  Morrison,  Denver,  Colo.:  (C)  Killpatiick 
Bros.,  Beatrice.  Neb.;  ( D)  John  J.  Lumsden  &  Co..  Grand  Junc- 
tion, Colo.:  (E)  Hewitt  &  Felch,  Oakdale,  Calif.  The  item 
bids   were: 


C.\NYON  DIVISION  C.\XAI.. 


B<),.t()0  cuyd.  excavation,  class  1 

I.tOO  cu.yd.  excavation,  class  2 

irx)0  cu.yd.  excavation,  class  3 

9  jO,(XK)  cu.yd.  overhaul 

I.tOO  cu.yd.  riprap 

Totals,  schedule  1 

.>»,.500  cu.yd.  excavation,  class  1 

ItitX)  cu.yd.  excavation,  class  2 

KKX)  cu.yd.  excavation,  class  3 

]40,(HX)  cu.yd.  overhaul 

200  cu.yd.  riprap 

Totals,  schedule  2 

41,000  cu.yd.  excavation,  class  1 

500  cu.vd.  excavation,  class  2 

.500  cu.yd.  excavation,  class  3 

213.000  cu.yd.  overhaul 

Totals,  schedule  3.\ 

41.000  cu.yd.  excavation,  class  1 

500  cu.yd.  excavation,  class  2 

.y>0  cu.yd.  excavation,  class  3 

1000  cu.yd.  overhaul 

21,000  cu.yd.  material  loaded  into  cars. 

Totals,  schedule  3B 

137,000  cu.yd.  excavation,  class  1 

,W00  cu.yd.  excavation,  class  2 

2400  cu.yd.  excavation,  class  3 

82.5.000  cu.yd.  overhaul 

lOO  cu.yd.  riprap 

Totals,  schedule  4 

27.000  cu.yd.  excavation,  class  1 '. 

,3000  cu.yd.  excavation,  class  2 

fioti  cu.yd.  excavation,  cla.ss  3 

25.000  cu.yd.  overhaul 

100  cu.yd.  riprap 

Total.s,  schedule  5 

Grand  totals 


COLOR.\DO 

A 

B 

C 

D 

E 

$0.18 

$0  18J 

$0  25 

$0.37 

0.48 

0  55 

0  45 

0.65 

0.98 

0  98 

0.90 

1.00 

O.IOJ 

0  016 

0  OIJ 

0.02 

2.25 

3.90 

3.30 

6.00 

$35,615 

$39,597 

$43,700 

$63,460 

0.18 

0.18ft 

0.25 

0  37 

0.48 

0.58 

0.45 

0.65 

0.98 

1.10 

0.90 

1.00 

O.Oli 

0.018. 

o.ou 

0.02 

2.25 

4.00 

3.50 

6.00 

$14,108 

$15,648 

$18,045 

$26,205 

0.18 

0.18,'« 

0.25 

0.37 

0.48 

0.58 

0.45 

0.B5 

0.98 

1.15 

0.90 

1  00 

o.oit 

0.016 

O.OIJ 
$14,120 

0.02 

$11,305 

$12,022 

$20,255 

0.18 

0.18ft 

0.25 

0.37 

0.48 

0.58 

0.45 

0.65 

0.98 

1.15 

0.90 

l.OO 

0  OIJ 

0.016 

0.01} 

0.02 

0  10 

0.11 

0.25 

0.35 

$10,225 

$10,940 

$16,190 

$23,3C5 

0  18 

0.18ft 

0.25 

0.37 

$0.28 

0  48 

0  55 

0.45 

0.65 

0.45 

0  98 

1    15 

0.90 

1.00 

1  00 

0  01} 

0  015 

0.01} 

0.02 

0.02 

2  25 

4.25 

3.50 

6.00 

3.50 

$41,052 

$42,692 

$50,485 

$72,140 

$58,960 

0.18 

0.18i 

0  25 

0,37 

0.26 

0.48 

0.55 

0.45 

0.65 

0.45 

0.98 

1.10 

0.90 

1.00 

1.00 

0  OIJ 

0.018 

0.01} 

0.02 

0.02 

2  25 

4.00 

3. 50 

6.00 

3.50 

$7481 

$8155 

$9365 

$13,640 

$9820 

$109,568 

$118,115 

$156,715 

$195,700 

Srvrrm — Boston,  Mass. — Bids  for  Section  68.  Contract  104. 
of  the  New  Mystic  Sewer,  North  Metropolitan  Systein,  Win- 
chester, were  received  by  the  Metropolitan  Water  and  Sew- 
erage Board,  June  6.  as  follows:      (A)  Coleman  Bros..   Boston; 


(B)  Michael  Russo  &  Son,  240  Milk  St.,  Boston:  (C)  Long:  & 
Little,  Leominster,  Mass.;  (D)  A.  G.  Tomasello,  69  Gibson  St., 
Dorchester;  (E)  G.  M.  Bryne  Co.,  166  Devonshire  St.,  Bos- 
ton. 


SECTION  68,  CONTRACT  104,  NEW  MYSTIC  SEWER,  BOSTON,  M.\SS. 


60O  lin.ft.  earth  excavation  and  refilling  in  trench  for  54-in.  eewcr 

38.50  lin.ft.  earth  excavation  and  refillini?  in  trench  for  48-in.  sewer 

IW)  lin.ft.  earth  or  rock  excavation  and  refilling  in  tunnel  for  4S-in.  sewer. 
,5tiO  lin.ft.  earth  excavation  and  refilling  in  trench  for  vitrified  pipe  drains. 
fH4  cu.vcl.  brick  ma.'^nr^-  (portland)  in  manholes  and  special  structures.  .  .  . 
3900  cu.yd.  concrete  masonry  (portland)  in  trench  and  special  structures.. 

180  cu.vd.  concrete  masonry  (portland)  in  tunnel 

lO.nOO  lin.ft.  spruce  piles  in  place    

Total- 


$13.00 

$12.00 

$9.00 

$8.00 

$7.50 

10.50 

12.00 

9  00 

7.50 

6. 50 

25.00 

22.00 

16  00 

17,00 

15  00 

2.00 

2.60 

1   .53 

1.47 

1.75 

17.00 

17.00 

17,00 

20  00 

16,00 

18.00 

9  00 

n  .50 

8  50 

7  30 

11.00 

12.00 

14,00 

13  00 

9.00 

0  40 

n..30 

0  90 

0  35 

0  25 

•irwrm — Atlanta.  Ga. — Bids  for  constructinK  lateral  sew- 
ers. Groups  6  and  7.  were  opened  by  the  city.  June  12.  R.  M. 
Clayton  Is  Chief  of  Construction.  The  bidders  were:  (A)  Dy- 
aard  Construction  Co.:  (B)  J.  R.  Cothran:  (C)  B.  T.  MEEKS 
(awarded  both  contracts):  (D)  L.  R.  Brine;  (E)  Cement 
Stone    &    Tile    Co.;    (F)    Case    &    Cothran: 


SEWERS.  GROUP  7.  .\TLANT.4,  GA. 


SEWERB.    GROfP    6, 

ATLANTA.    GA. 

A 

R 

C 

n 

E 

80  XI  brick 

$10. 50 

$16,00 

$14.00 

$16  .50 

$15.00 

10  cu.vd,  nibble  m&vinry 

4   75 

4  OO 

3.00 

5  (K) 

6.00 

in  cu  fl    cut  Htone 

1.00 

1.00 

1.75 

1,00 

2.00 

IS  «1  ft    cut  flaiuting 

0.75 

0.75 

0.80 

l.(K) 

1.00 

l.VXirt    bm    lumber 

18.00 

17.00 

15.00 

17  .50 

IS  no 

I,3,W)0  cu,yd,  excavation  and  back 
fihing  Ifi  ft 

0  no 

0.60 

0.48 

0  .57 

O.fiO 

2500  cu  yd,   excavation   and   back 

fillins  15  ft 

0.75 

0.75 

O.fiO 

0  70 

0  so 

600    cu.yd.    excavation    and    back 

fillinK20ft 

1.10 

1  (Kl 

0  80 

0.87 

0  95 

200   cu,yd,    excavation   and    back 

filling  2.5  ft 

I   30 

1   20 

1   (K) 

1,25 

1.10 

200  cu  y<l   vilid  rock  excavation 

3.50 

3  00 

2.50 

3.00 

4.00 

W)0   ru  yd     ^nii-<lecomposed    rock 

0  80 

1.00 

0.75 

0.65 

1    15 

10  cu  yd   plain  concrete 

5  00 

4. 50 

4  60 

0.00 

500 

40.000  ft   6  and  8-in.  vitrified  pipe 

0.05 

0.05 

0  03 

0  03 

0  (15 

2S00  ft.  10  and  12-in,  vitrified  pipe 

laid 

0  Ofi 

0  06 

0.03$ 

0  0« 

n.nr, 

inOO  ft.  IS  and  18-in    vitrifi<-d  pipe 

laid 

(1  07 

0,07 

0.05 

0.06 

0  (17 

100  ft    20  and  22-in    vitrified  pipe 

l>i<l 

0  09 

0.10 

0.06 

0.08 

n.in 

ion  ft   24-in.  vitrified  pin-  laid 

0  12 

0.12 

0.08 

0  12 

0.12 

ID  cuyd,  broken  "tone,    . 

2.00 

3.00 

2. .50 

3  00 

3.00 

Totalii 

$ir.,n«i 

$l.5,,508 

$12,143 

$13,943 

$15,9.54 

+l*avlDK — Greenfield.  Iowa — BIdB  for  pavInK  accordInK  to 
planii  of  Charles  P.  Chase.  Consult.  Enttr.,  Clinton.  Iowa. 
were  reeelv.  d  June  10,  an  follows:  (A)  J.  H.  McLAUGHMN  * 
BONH,  Red  flak,  Iowa  (ownrded  contract);  (B)  Des  Moines 
EnKlneerlnif  *  ConlruetlnK  Co.,  De«  Moines,  Iowa;  (C)  D.  W. 
WrlKht,    Bedford.    Iowa: 


100  M  brick 

10  cu.yd.  rubble  masonry 

10  cu.ft.  cut  stone 

15  sq.ft.  cut  flagging 

2  M  ft.  b.m.  lumber 

15,{X)0  cu.yd.  excavation  back  fill 

ing  10  ft 

30(X)  cu.yd.  excavation  back  fi  ling 

15  ft 

800   cu.yd.   excavation   and    back 

filling  20  ft 

200   cu.yd.    ex-avation   and    back 

filling  25  ft 

2(X)  cu.ft.  solid  rock  excavation .  , . 
lOOO  cu.yd.  semi-decomposed  rock 

excavation 

10  cu.yd.  plain  concrete 

41,000  ft.  6  and  8-in.  vitrified  pipe 


laid . 


.3000  ft.  10  and  12-in.  vitrified  pipe 
laid 

1000  ft.  15  and  18-in.  vitrified  pipe 
laid 


.      $16.00 
4.00 
1.00 
0.75 
16.00 

$17.00 
5.00 
1.00 
0.75 
17.00 

$14.00 
3.00 
1.75 
0.80 
15.00 

$16.50 
5.00 
1.00 

1.00 
17.50 

$15.00 
6.00 
2.00 
1.00 
18.00 

0.60 

0.60 

0.48 

0.57 

0.60 

0.73 

0,75 

0.60 

0.70 

0.80 

1  no 

1,01) 

0.82 

0.87 

0.95 

1 .  25 
3.(K) 

1.20 
3.CK) 

1.00 
2. 50 

1.25 
3.00 

1.10 
4.00 

0.75 
5.00 

1.00 
4.50 

0,75 
4.50 

0.65 
6.00 

1.15 

5.  no 

0.05 

0.05 

o.oa 

0.03 

0  05 

(1  ns 

0.06 

0,03$ 

0.04 

0.06 

I) .  on 

0  07 

0,05 

0.06 

0.07 

0.08 
0.10 
2.00 

0.10 
0.12 
3.00 

0.06 
0.08 
2.50 

0.08 
0.12 
3.00 

0.10 
0   12 
3.00 

Totals $17,691    $18,092   $14,064    $16,126   $18,363 

PAVING,    GREENFIELD,  IOWA 

3000    cu.yd.    excavation $0.35  $0.40               $0,395 

8700      lin.ft.      new      cement 

concrete    curb 0.31  .        0.335                (1.2S75 

11.300   sq.yd.    plain   concrete 

pavement    1.34  1.3675              1.35 

ll,3flfi  sq.yd.  reinforced  con- 
crete   pavement ....  ....                   1.35 

Totals,  plain  concrete $18,889  $19,567              $18,941 

Totals,    ielnforced    concrete              ....  ....                  21,201 


. 1 11110  li»,  1!)|: 


E  N«  1  N  K  H  l{  1  \  G     NEWS 


SfHiTH — Louisville,  Ky. — Bids  for  constfuolliiK  »"»with  In 
Shelby  and  Preston  Sts.  were  received  by  the  Hoard  of  I'ubllc 
Works.  Jlay  27.  David  R.  l.ynian  Is  rity  Kn>,'r.  The  bids 
were  as  follows:      (A)  J.  H.  Cahlll  SomervUIe.  Ky.;    (B)   Heiiiy 


Hlekel  Co.  443  Garden  St..  Louisville;  (C)  Guild  &  Co.;  (IJ) 
.lames  Uuff  rnnstruetlon  Co.;  (K)  .James  Ferry  &  Sons,  2111 
Madison  Ave.,  Baltimore.  The  Item  bids  on  this  contract  were 
Hs  follows: 


SEWERS.    LOUISVILLE,    KY. 


1100  cu.yd.  cnrth  excavation 

1100  cu.yd.  gravel  reiill 

20  cu.yd.  class  A  cencrcte  masonry. 
40  cu.yd.  class  R  cnncrcte  masonry. 

175  concrete  manholes 

175  brick  manholes 

.lOliii.ft.  I'.-iri.  sewer 

7.^>ll  linft.   IS-in.  sewer 

•4.s:i  Ho, ft.  21-in.  sewer 

rtt)  liii  It.  l.'»-in.  catch  basin  leads. . . 

22!M)  lin.ft.  ti-in.  underdrain 

2200  lin.ft.  10-in.  underdrain 

10  lin.ft.  IS-in.  drop  inlets 

50  18xG-in.  Y's • 

4  18xlo-in.  Y's 

32  24xe-in.  Y's 

4  24xl5-in.  Y's 

1  18-in.  bend 

Reduction  stub,  lump  sum 

Junction  chamber,  lump  sum 

54-in.  creek  inlet,  lump  sum.  ...*... 

39'in.  creek  inlet,  lump  sum 

42-  and  27-in.  creek  inlet,  lump  sum 

4S-in.  creek  inlet,  lump  sum 

39-in.  creek  inlet,  lump  sum 

24-in.  creek  inlet,  lump  sum 

30-in.  creek  inlet,  lump  sum 


Totals,  contract  A . 
428  lin.ft.  30-in.  sewer. 
579  lin.ft.  42-in.  sewer. 
534  lin.ft.  .Vl-in. 


70  lin.ft. 
.333  lin.ft.  78-i 
2550  lin.ft.  S4-in 
70  lin.ft.  84-in.  s 
60  lin.ft.  78-in.  s 
308  6-in.  slants. 
32  l.'j-in.  slants. 
2  18-in.  slants.  . 
1  24-in.  slants.. 


.  sewc 


ner. 


■itrified  brick  lining. .  . 
vitrified  brick  lining.  . 
,  vitrified  brick  lining, 
itrified  brick  lining.  .  . 
■itrified  brick  lining.  .  . 


Totals,  contract  B. 
428  lin.ft.  30-in.  sewer. . 
579  lin.ft.  42-in.  sewer.. 
604  lin.ft.  .54-in.  sewer.  . 

308  6-in.  slants 

32  1.5-in.  slants 

2  18-in.  slants 

1  24-in.  slant 


Totals,  contract  C. 
428  lin.ft.  30-in.  sewer.. 
579  Un.ft.  42-in.  sewer.. 
604  lin.ft.  54-in.  sewer. . 

29  30x6-in.  Y*'s 

4  30xl5-in.  Y's 

38  42x6-in.  Y's 

4  42xl.5-in.  Y's 

40  54x6-in.  Y"s 

2  54xl5-in.  Y's 


Totals,  contract  D. 
428  lin.ft.  30-in.  sewer.. 
579  lin.ft.  42-in.  sewer.. 
604  lin.ft.  S4-in.  sewer.  . 
393  lin.ft.  78-in.  sewer.., 
2620  lin.ft.  84-in.  sewer. 

308-6-in.  slants 

32  15-in.  slants 

2  18-in.  slants 

1  24-in.  slants 


Totals,  contract  E . 


Dam — Plattsburg.    N.    T, 
Brook  storage  dani^  wer 
lows:       (A) 


-Bids  for  constructing  the  West 
ceived  by  the  city.  May  4,  as  fol- 
Pitzpatrick  &  Sons,  Plattsburg;  (B)  Cun- 
ningham-Woodward Co..  Glens  Falls:  (C)  Gifford  Construc- 
tion Co.,  Jamaica;  (D)  George  Cooke.  Plattsburg:  (E)  Charles 
R.    Lewis.    Ilion: 

stohac;e  dam,  plattsburg,  N.  Y. 

A  B  C  D  E 

100  cu.vd.  mucking SO. 41 

30,000  cu.yd.  embankment 
1500  cu.yd.  excavation. .  ,  . 

10  M  ft.  B.M.  sheet  piling *?-5!? 

4800  cu.yd.  concrete 

15,000  lb.  steel 

2800  sq.yd.  slab  concrete. 
350  sq.yd.  cobble  drain  . 
160  lin.ft.  24-in.  c.-i.  pipe 
144  lin.ft.  16-in.  c.-i.  pipe 

60  lin.ft.  pipe  rail 

Screens,  flush  boards,  valv 

lump  sum 475. 00 

Totals $39,994     571,876     $62,1.52     $53,545     $66,169 

C.VT-VLOG    NOTICES 

The    C     O.    Bartlett    &    Snow    Co..    Cleveland^    O.      Catalog 
No.    33. 
pages.    6x9    inches. 

Bausch    &    Lomb    Optical    Co., 
Engineering     instruments, 
inches. 

The   Producers'   Supply  Co.,   Franklin,   Penn.     Folder.     Gas 
engine.      TUustrated. 
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$0.75 

$0.90 
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0  39 
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0  65 

0,50 
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1.80 

3,00 

2  00 
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3,00 

48.00 

70.00 

30.00 

30  00 

30,00 

6.90 

7  95 

6,50 

6  SO 

7.50 

0.05 
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0,05 

0.05 
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1   60 
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0.20 
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4  ()0 

5  00 

4,00 

4,00 

3  30 

2  75 

5.00 

2,50 

3.00 

0-90 

0,80 

1,50 

2  00 

1.50 

475.00 

,502.00 

300.00 

310.00 

525.00 

universal    crane   and   excavator.      Illustrated, 


Rochester,    N.    Y.      Catalog. 
Illustrated,     156     pages,     6%xlO 
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rison  Safet 

y  Boiler  W 

orks,   Philadelphia,  Penn. 

Book- 

3volution 

of    the    Coc 

ihrane    Multi 

port    Valve." 

Illus- 

let.       •■ 

trated.    52    page.s,    3x6    inches. 

Haynes  Automobile  Co.,  Kokomo.  Ind.  Pamphlet.  Auto- 
mobiles.     Illustrated,   16  pages,  51^x9   inches. 

The    C.    D.    Butchart    Co.,    Denver.    Colo. 
Northwestern    headgates    and    headgate    lifts, 
pages,   6x9   inches. 

Americal    Steel    &    Wire    Co.,    Chicago.    111. 
angle    Mesh   Wire   Reinforced   Concrete    Pavenr 
ways."      Illustrated,    102    pages.    6x9 '4    inches. 

The  United  States  .'Asphalt  Refining  Co..  90  "^\'est  St.,  New 
Cork.  Booklet.  Aztec  asphalt.  Illustrated,  26  pages,  6x8% 
inches.  Booklet.  Aztec  liquid  asphalt  for  oiling  roads. 
Illustrated.   16   pages,   6xSM;    inches. 

Buffalo  Forge  Co..  BufTalo.  N.  T.  Catalog  No.  256.  Buf- 
falo  exhaust    fans,   with    practical   data   on   blow-pipe   systems. 


Illustrated,   64   pages,   6x9   inches. 

The    Gardner    Governor    Co..    Quincy, 
Gardner-Rix   vertical   air   compressors^ 
6x9   inches. 


111.      Circular   G-R    2. 
Illustrated,   16   pages. 


The  W  eber  Chimney  Co.,  McCormick  Building,  Chicago. 
111.  Catalog.  Reinforced-concrete  chimneys.  Illustrated  48 
pages.    5x9    inches. 

Jlesta  Machine  Co..  Pittsburgh.  Penn.  Bulletin  H.  Blow- 
ing  engines.      Illustrated,    S    pages.    6x9    inches. 

The  Improved  Equimpent  Co..  60  Wall  St.,  New  York. 
Bulletin  No.  6.  Silica  retorts  and  settings  for  gas  benches. 
Illustrated,    24   pages.   6x9   inches. 

Link-Belt  Co..  Philadelphia.  Penn.  Book  No.  120.  Peck 
carrlei'.      Illustrated.    112    pages.    6x9    inches. 
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Viaduct  Substructure 

Columbus.    Ohio. 

SEALED  PROPOSALS  for  furnishing  the  labor  and  ma- 
terial for  constructing  the  masonry  approaches  to  and  sub- 
structure of  a  viaduct  over  the  tracks  of  the  Baltimore  & 
Ohio,  the  P..  C.  C.  &  St.  L.  and  the  C.  C.  C.  &  St.  L.  Railways, 
on  North  Fourth  Street,  in  the  City  of  Columbus.  Ohio,  ad- 
dressed to  Mr.  S.  A.  Kinnear,  Director  of  Public  Service  of  the 
City  of  Columbus.  Stale  of  Ohio,  will  be  received  until  12 
o'clock  noon  (standard  time)  of  July  2.  1913.  in  accordance 
with  the  plans  and  specifications  on  file  in  the  office  of  said 
Director  of  Public  Service,  in  the  custody  of  the  Chief  Engi- 
neer,  City   Hall,   and  from   whom   copies   may   be   obtained. 

All    bids   will    be  compared    on    the   basis   of   the    Engineers 
estimate   of  the   quantities  of  work   to  be  done,   as   follows; 
CONTRACT  No.  2 

Hem  No.     1.     Excavation    7.000   cu.   yds. 

Item  No.      2.      Embankment     4.000   cu.   yds. 

Item   No.     3.      Concrete,  Class  A  (Parapet  Wall)      1.800  lin,   ft. 

Item  No.     4.     Concrete.  Class  B   (Piers) 1.450  cu.  yds. 

Item   No.     5.      Concrete,    Class    C    (Footings)...      5.100   cu.   yds. 

Item   No.     6.     Masonry.   Class  A    (Coping) l.SOO  lin.   ft. 

Item  No.     7.     Masonry.      Class      B      (Concrete) 

(with    Sandstone    Facing) 4,450   cu.   yds. 

Hem   No.      8.      Limestone    Wheel    Course 160  lin.   ft. 

Hem   No.      9.      Twisted    Steel    Rods 32.000   lbs. 

Item   No.    10.      Expanded    Metal    8.800  sq.  ft. 

The  quantities  arc  approximate,  being  given  only  as  a  uni- 
form basis  for  comparison  of  bids,  and  the  City  of  Columbus 
reserves  the  right  to  Increase  or  decrease  the  amount  of  any 
class  or  portion  of  the  work  as  may   be  deemed  necessary. 

In  the  proposal  shall  be  stated  separately  the  price  bid 
for  the  labor,  and  the  price  bid  for  the  material  (mandatory 
under  the  law),  and  also  the  total. 

The  bidder  shall  submit  samples  of  the  sandstone  which 
they  propose  to  use  in  the  construction  of  the  work  and  at 
least   one   face  of  each   sample  shall  be   smoothly   dressed. 

The  Director  of  Public  Service  reserves  the  right  to  reject 
any   or   all    bids. 

S.   A.    KINNEAR.   Director. 

Attest;    PAUL   U.    KEMPER.   Clerk. 


The  Sanitary  District  of  Chicago 

ALTERATIONS.      ADDITIONS     AND     ELECTRICAL     EQUIP- 
MENT  FOR   THE    R.    A.    WALLER   SUB-STATION  ON 
WENTWORTH  AVENUE  NEAR  W.  64th  STREET. 
TO    CONTRACTOR!?. 
Sealed    proposals    for    alterations,    additions    and    electrical 
equipment  for  the  R.  A.  Waller  substation  will  be  received  by 
the    Clerk    nf   The    Sanitary    District    of    Chicago    at    the    office 
of   the   said    Sanitary    DiBtrict,    Room    700,    900    South    Michigan 
Avenue.   Chicago,    Illinois,    until    12:00   M..    noon,  standard    time 
on  June   26th.   1913.  and   will    he  publicly   opened   by  the  Board 
of  Trustees  of  said  Sanitary    District  at  a  meeting  to  be  held 
on   that   day   or  at   the   first    meeting   thereafter. 

The  work  for  which  tenders  arc  Invited  consists  of  the 
following  divisions: 

DIVISION   / — For  alterations   and   additions  In   the  substatloii 
building,     and     for     furnishing    and     Installing 
electrical    equipment. 
DIVISION   B — For  Installing  plumbing  and  sewerage  work. 

All  bids  must  be  made  upon  blank  forms  of  proposal  fur- 
nished by  the  said  Sanitary  DiHtrlcf.  and  shall  be  made  In 
accordance  with  all  the  terms  and  conditions  set  forth  In 
"RequlremenlB  for  Bidding  and  Instructions  to  Bidders,"  at- 
tached   thereto. 

The  Hpeelflcallons.  containing  blank  form  of  proposal,  and 
the  drawings  may  be  obtained  upon  application  at  the  office 
of    the    said    Sanitary    District. 

The  Board  of  Trustees  of  said  Sanitary  District  reserves 
the   right    lo   reJiTt    any   or  nil    bids. 

TIIK  SANITARY  DISTRICT  OF  CMICAriO. 

THOMAS    A.    SMYTH. 
President  of  Us  Board  of  Trustees. 
Attest: 

TOHN   M'fllLLEN.  Clerk. 


Proposals  Invited 

THE    SANITARY    DISTRICT    OF    CHICAGO 

56TH    AVENUE    .\ND    52ND    .WENUE 
SEWER    OUTLET    AND    APPURTENANCES. 

TO  CONTRACTORS 

Sealed  proposals  endorsed.  "PROPOSALS  FOR  SEWER 
OUTLET,  SOUTH  56TH  AVENUE  AND  SOUTH  52ND  AVE- 
NUE," will  be  received  by  the  Clerk  of  the  Sanitary  District 
of  Chicago  at  the  office  of  said  District.  700-900  South  Michi- 
gan Ave.,  Chicago.  Illinois,  until  12  M.  standard  time  on 
Thursday.  June  26.  1913,  and  will  be  publicly  opened  by  the 
Board  of  Trustees  of  said  District  at  a  meeting  to  be  held  that 
day   or   at    the    first   meeting    thereafter. 

The  work  for  which  said  tenders  are  invited  includes  the 
construction  of  a  concrete  sewer  outlet  from  existing  sewers 
on  .South  56th  and  South  52na  Avenues  with  a  common  outfall 
at  the  main  channel  of  the  Sanitary  District  of  Chicago.  The 
contract  includes  an  outfall  at  the  main  channel  and  two 
crossings  of  the  Ogden  Ditch.  The  work  is  largely  concrete 
and  excavation. 

The  work  is  located  along  the  line  of  West  39th  Street, 
extended,  and  along  the  line  of  South  52nd  Avenue,  extended, 
and  is  partly  in  the  town  of  Cicero  and  partly  in  the  town- 
ship of  Stickney.   County   of  Cook.   State   of  Illinois. 

The  work  covered  includes  excavation,  concrete,  reinforc- 
ing steel,  miscellaneous  items  covering  sewer  pipe  connec- 
tions, iron  castings,  structural  steel,  outlet  and  outfall.  A 
certified  check  for  Five  Thousand  Dollars  ($5,000.00)  is  re- 
quired  as  a   deposit  with    the   bid. 

All  bids  must  be  made  upon  blank  forms  of  proposal  fur- 
nished by  the  Sanitary  District,  and  shall  be  made  in  accord- 
ance with  and  to  conform  to  the  terms  and  conditions  set 
forth  in  "Requirements  for  Bidding;  and  Instructions  to  Bid- 
ders," attached  thereto. 

Specifications,  forms  of  proposal  and  plans  may  be  ob- 
tained upon  deposit  of  Five  Dollars  ($5.00)  at  the  office  of  the 
said  District,  which  sum  so  deposited  will  be  refunded  if  said 
plans  and  specifications  are  returned  on  or  before  July  10, 
1913. 

The  Board  of  Trustees  reserves  the  right  to  reject  any  or 
all  bids. 

THE   SANITARY   DISTRICT   OF  CHICAGO. 

By   THOS.    A.   SMYTH. 
President  of  its  Board  of  Trustees. 
Attest: 

JOHN   McGILLEN.    Clerk. 
Chicago,  June  10th,  1913. 


Notice  to  Contractors 

Sealed  proposals  fur  cleaning,  pointing  and  waterproofing 
the  exterior  stone  work  and  central  court  and  two  western 
courts  of  the  State  Capitol  Building  at  Albany  will  be  received 
by  the  Trustees  of  Public  Buildings,  Capitol,  Albany,  N.  T., 
until  4  o'clock  P.M.,  on  Monday,  July  7th,  1913,  when  they  will 
be  opened  and  read  publicly.  Proposals  shall  be  accompanied 
by  a  eertlfied  check  in  the  sum  of  five  per  cent,  of  the  amount 
of  bid.  :'nd  the  contractor  to  whom  the  award  Is  made  will  be 
required  lo  furnish  surety  company  bond  In  the  sum  of  fifty 
per  ci.nt.  of  the  amount  of  contract  within  thirty  days  after 
official  notice  of  award  of  contract  and  in  accordance  with 
the  terms  of  Specification  No.  1699.  The  right  Is  reserved  to 
reject  any  or  all   bids. 

The  work  will  not  necessarily  be  let  to  the  lowest  bidder, 
as  consideration  will  he  given  to  the  references  of  each  con- 
tractor, to  successful  operations  performed  by  him  and  to 
his   rillablllty  and    responsibility  as  a  contractor. 

Speelflcatlons  may  be  consulted  and  blank  forms  nf  pro- 
posal obtained  at  the  office  of  the  State  Architect,  Capitol, 
Albany,  N.  Y. 

LEWIS    F.     I'lLCIlER. 

Stati-   Architect. 
Dated  Albany.  N.  Y.,  June  9,   1913. 
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A  2400- Volt  Direct-Current  Locomo- 
tive;  Butte,  Anaconda  &  Pacific 
Railway 

The  proposed  substitution  of  electric  traction  for 
steam  on  the  Butte,  Anaconda  &  Pacific  Ry.  was  de- 
scribed in  ExGiXKEHiNG  News,  Aug.  15,  1912.  It  will 
he  recalled  that  this  is  a  standard-gage  mining  road, 
having  a  single-track  main  line  about  30  miles  loug,  be- 
sides some  84  miles  of  sidings,  yards  and  smelter  tracks. 


trains  will  lie  h:iul('(l,  however,  i)y  two  coupled  units.  A 
passenger  train  will  consist  of  one  hauling  unit  and  three 
coaches. 

The  locomotives  are  an  arliciilati'd  double-truck  type 
(0:4:4:0)  with  all  the  weight  on  the  drivers.  A  bo.^ 
cab,  containing  an  enginuman's  compartment  in  each  end 
and  a  central  compartment  for  the  control  apparatus,  etc., 
is  carried  on  the  truck  frames  by  hollow  center  pins  in 
the  center  transoms.  It  extends  ])ractically  the  entire 
length,  of  the  locomolivc,  being  'Mi  ft.  long,  with  its 
end  platforms. 


2400-VoLT  DinECT-Cri!KENT  Freight  Locomotive;  Butte.  Axai  dnha  &  Pacific  Ry. 


The  maximum  grade  against  load  is  0.3%,  with  1% 
against  the  returning  empties.  The  heaviest  train  has 
been  50  loaded  ore  cars  (3400  tons). 

Interest  has  centered  largely  in  the  proposal  to  use 
direct-current  at  2400  volts,  supplied  to  the  locomotives 
from  overhead  catenary-supported  trolley  wires.  The 
passenger  cars  are  to  be  lighted  from  a  600-volt  train 
line  and  heated  from  a  2400-volt  line,  jumper  cables  con- 
necting cars  and  locomotives. 

One  of  the  locomotives  for  tliis  road  is  shown  in  the 
accompanying  figure.  The  initial  equipment  comprises 
15  freight  locomotives  and  two  passenger  units  of  nearly 
the  same  design.  Single  units,  such  as  shown,  will  be 
used  for  making  up  trains  and  for  car  spotting.    Freight 


The  trucks  are  built  up  ot  heavy  steel  castings.  The 
side  frames  are  a  truss  pattern  with  heavy  top  and 
bottom  members  and  i)edestal  tie  bars.  They  are  con- 
nected by  cast  end  frames  and  a  cast  center  transom. 
The  entire  weight  is  carried  on  semielliptic  springs  with 
different  equalization  on  each  truck.  As  may  be  seen 
in  the  accompanying  figure,  the  forward  truck  on  each 
side  has  a  single  equalizer  bar  for  the  two  side  springs. 
On  the  rear  truck  only  the  two  forward  springs,  on 
opposite  sides  of  the  truck,  are  equalized.  Friction  draft 
gear,  mounted  on  the  end  frames,  transmits  hauling  and 
buffing  stresses  to  the  truck  frames  and  a  knuckle  joint 
transmits  stress  from  one  frame  to  the  other,  there  being 
no  buffing  or  hauling  stresses  carried  by  the  cab. 
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There  is  one  motor  geared  to  each  axle,  with  a  solid 
pinion  on  each  end  of  the  armature  shaft,  meshing  with 
e-ears  on  the  wheel  hubs.  The  reduction  is  4.84  for 
ireight  units  and  3.2  for  passenger.  Two  units  will  haul 
a  a400-ton  ore  train  at  15  mi.  per  hr.  on  the  ruling  grade. 
or  at  21  mi.  per  hr.  on  level  tangents.  The  maximum 
speed  of  a  passenger  train  will  be  45  mi.  per  hr.  on 
level  tangent  track. 

The  motors  are  a  commutating-pole  (interpole)  type, 
wound  for  1200  volts  and  insulated  for  2400.  The  motor 
easing  is  inclosed  and  provided  with  forced  ventilation; 
air  is  supplied  from  a  blower  in  the  cab,  Ijeing  led  along 
a  duct  sealed  iu  the  cab  underframe,  down  the  hollow 
center  pins  to  the  truck  transoms  and  out  to  the  motors. 

The  continuous  capacity  of  each  motor  tmder  forced 
ventilation  is  for  190  amp.  on  1200  volts,  and  225  amp. 
on  1200  volts  for  the  one  hour  rating.  For  the  double- 
unit  160-ton  locomotive  this  is  equivalent  to  a  contin- 
uously sustained  output  of  2440  hp. ;  the  one-hour  equiv- 
alent is  2900  hp. 

The  cab  underframe  consists  of  two  12-in.  longitudi- 
nal steel  channels  on  either  side  of  the  center  and  two 
6x6-in.  steel  angles  along  the  outer  edges.  The  cen- 
tral channels  are  inclosed  and  form  a  distributing  air 
duct  for  forced  ventilation. 

The  engineman's  compartment,  at  either  end  of  the 
cab,  contains  the  seat,  controller,  air-brake  valves,  bell 
and  whistle  ropes,  ammeter,  air  gages,  sanders  and  other 
control  apparatus  that  should  be  within  immediate  reach. 
These  compartments  are  electrically  heated. 

In  the  central  section  is  grouped  the  control  appara- 
tus. The  contactors,  reverser  and  rheostats  are  mounted 
in  two  banks  running  lengthwise  of  the  compartment  and 
are  arranged  with  ample  space  between  them  to  afford 
convenient  access  for  cleaning,  inspection  and  repair.  All 
parts  and  circuits  carrying  2400  volts  are  thoroughly  pro- 
tected from  accidental  contact.  A  dynamotor  is  em- 
ployed to  furnish  600  volts  for  the  operation  of  contac- 
tors, lights  and  air  compressor. 

The  control  equipment  on  the  locomotives  is  the  well 
known  multiple-unit  type  with  which  the  main  current 
is  handled  by  special  isolated  switches  (contactors)  ac- 
tuated by  light  currents  from  a  master  controller.  There 
are  the  usual  arrangements  of  scries  and  series-parallel 
groups  but  no  full  parallel  as  the  motors  are  a  1200- 
volt  type.  There  are  ten  controller  steps  of  the  series 
grouping,  with  diminishing  resistance,  and  nine  in  the 
series-parallel.  Transition  from  scries  to  series-parallel 
is  secured  without  opening  the  motor  circuits,  and  the  ac- 
celoration  can  be  kept  smooth  and  close  to  the  slipping; 
point  of  the  drivers.  There  are  hand  switches  for  cut- 
ting out  cither  pair  of  motors,  the  locomotive  then  oper- 
ating with  one  pair. 

The  contactors  arc  similar  to  those  employed  in  or- 
dinary service,  the  variations  providing  for  proper  in- 
sulation at  the  higlicr  voltage.  There  is  a  main  hand 
switch,  that  can  be  opened  under  heavy  currents,  and 
three  smaller  2400-volt  switches,  one  for  heaters  and  one 
for  the  dynamotor.  In  all  these  the  switrh  blade  is  con- 
nected to  a  grounded-iron  hand  lever  by  a  wood  rod. 
There  is  also  one  mnin-circuit  fuse  and  two  motor-circuit 
fuses — all  of  a  boxed  copper-ribbon  type  placed  as  near 
as  possible  to  the  overhead  collector.  Auxiliary  fuses  pro- 
tect the  heater  and  dynamotor  circuits.  All  have  mag- 
netic blowouts  to  insure  proper  rui)tiire  of  Ihe  arc. 


Current  is  collected  by  an  overhead  trolley  on  a  i)an- 
tograph  frame.  Tlie  pantograph  is  pneumatically  oper- 
ated and  can  be  put  into  service  from  either  end  com- 
partment by  a  hand  valve.  Each  passenger  locomotive 
has  two  collectors  but  each  freight  unit  only  one.  A 
2400-volt  insulated  bus  line  connected  direct  to  the  pan- 
tographs is  run  along  the  roof  center  of  the  cab.  The 
bus  lines  are  connected  by  couplers  between  the  two  units 
of  the  freight  locomotive,  so  that  current  is  obtained 
from  both  collectors  or  from  a  single  collector.  Collec- 
tors and  bus  lines  are  guarded  by  railings. 

The  locomotives  are  equipped  witli  arc  headlights.  The 
cab  illumination  is  provided  by  ten  incandescent  lamps 
arranged  in  two  circuits,  one  lamp  being  placed  in  each 
end  compartment  and  the  rest  in  the  center.  A  600-volt 
l)us  line  is  provided  on  the  passenger  locomotives  for 
lighting  and  a  2400-volt  bus  line  for  heating  the  passen- 
ger coaches. 

The  air  brakes  are  the  combined  straight  cud  auto- 
matic type.  The  motor-driven  air  compressor  is  a  two- 
stase  affair,  with  a  piston  displacement  of  100  cu.ft.  per 
minute,  pumping  against  a  tank  pressure  of  135  lb. 
])er  sq.in.  Air  is  taken  from  the  interior  of  the  central 
coinpartmeut  through  a  screen;  in  passing  from  the  low- 
to  the  high-pressure  cylinder  the  air  is  led  through  cool- 
ing pipes  on  the  roof  of  the  cab.  This  reduces  the  tem- 
perature and  condenses  the  moisture  burden  before  en- 
tering the  high-pres.sure  cylinder.  From  the  latter  it  is 
delivered  into  four  reservoirs,  each  12x164  in.,  located 
tinder  the  floor  of  the  cab  and  connected  in  series. 

Pneumatic  sauders  are  used  and  the  valves  are  ar- 
ranged for  sanding  the  track  in  front  of  the  leading 
wheels  when  running  in  either  direction.  The  necessary 
l)ells  are  fitted  with  automatic  ringers,  and  the  whistles 
are  air-operated.    All  wiring  is  drawn  through  conduit. 

The  principal  data  and  dimensions  applying  to  the  lo- 
comotives are  the  following : 

Length  inside  of  knuckles 37  ft.    4  in. 

Length  over  oab 31  ft. 

Height  over  cab 12  ft.  10  in. 

Height  with  trolley  down 15  ft.    Gin. 

Width  over  all 10  ft. 

Total  wheel  base 26  ft. 

Rigid  wheel  base 8  ft.    8  in. 

Total  weight 160.000  lb. 

Weight  per  axle '.  40,000  lb. 

Wheels,  steel  tired '. 46  in. 

Journals 6x13  in 

Gears,  forged  rims,  freight  locomotives 87  teeth 

Gears,  forged  rims,  passenger  locomotives 80  teeth 

Pinions,  forged,  freight  locomotives 18  teeth 

Pinions,  forged,  passenger  locomotives 25  teeth 

Tractive  effort  at  30%  coefficient 48,000  lb. 

Tractive  effort  at  one  hour  rating 30,000  lb. 

Tractive  effort  at  continuous  rating 25,000  lb. 


An  .Vet  to  Abate  Smoke  nt  Albany.  N.  Y.,  was  passed  by 
thd  LeKlslature  of  1913.  The  act  declares  to  be  a  nuisance 
any  stack,  chimney  or  furnace  within  the  city  of  Albany,  or 
within  two  miles  from  that  city,  not  being  used  for  a  private 
dwelling,  which  sends  forth  smoke  In  such  quantities  and  of 
such  a  density  as  to  be  capable  of  causing  injury  to  the  health 
of  residents  or  to  public  or  private  property.  Exemptions  are 
made  for  brief  periods  while  starting  or  cleaning  fires.  Smoke 
of  greater  density  than  Is  Indicated  by  No.  3  on  the  Rinprel- 
man  smoke  chart  issued  by  the  U.  .S.  Bureau  of  Mines,  will  be 
sufficient  evidence  of  "density  capable  of  causing  injury  to 
health  or  property  of  residents  of  the  city,  but  proof  of  In- 
Jury  may  be  made  by  other  means  also.  Violation  of  the  act 
Is  declared  to  be  a  misdemeanor.  The  act  is  enforceable  by 
the  city  of  Albany,  through  Its  cori)oratlon  council  and  Is  to 
take  effect  July  1.  1313.  Tn  approving  the  bill  on  May  31, 
1913,  Governor  Sulzer  attacked  a  memorandum  to  thi'  effect 
that  the  mayor  and  council  returned  the  bill  to  him  without 
action  on  the  ground  of  not  having  jurisdiction.  He  added 
that  In  his  belief  the  "proper  enforcement"  of  the  act  "will 
rid  the  city  of  Albany  of  an   Intolerable  nuisance." 


Juno  ■.'(;,  ion 
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Steel  Ties  on  Foreign  Railways 

Tlio  o.\ti'nsiv(>  use  of  steel  ties  in  some  couiilries  of 
Kurope  anil  in  otlirr  loreinii  ccniiiiries  has  i)een  advaiieed 
as  an  arijuiiient  in  I'axcir  ol'  llicir  move  extensive  use  in 
this  eountry.  On  llie  (.tluT  liaml,  it  has  heen  stated  that 
none  of  the  foreign  ties  now  in  use  are  strong  enougli  for 
traek  carrying  the  heavy  (rains  and  heavy  driving-axle 
loads  (50,000  to  G0,000  lb.)  of  American  trunk  line  rail- 
ways. The  steel  tics  now  in  use  on  foreign  railways  are 
almost  exclusively  of  the  inverted-trough  lyi)e.  They  are 
manufactured  extensively  in  Kngland  and  (iermany,  for 
while  lume  are  used  in  England,  they  are  exported  in 
large  quantities  to  India  and  the  colonies.  The  tics 
are  usually  quite  shallow,  about  31A  in.  deep,  the  Swiss 
tie  described  below  being  a  typical  example.  The  only 
steel  tie  used  extensively  in  this  country  is  of  I-beam  sec- 
tion   (like  the   Severac   tie  used  in   Europe  many  years 


Fig.  1.    Sthkl  Tii 
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ago)  ;  for  heavy  trallic  lines  it  is  usually  5Y^  in.  deep, 
41/^  in.  wide  on  top,  8  m.  wide  on  the  bottom,  and  weigh- 
ing 170  to  180  lb.  for  a  length  of  81/2  ft. 

Attention  may  be  called  to  the  fact  that  in  India 
cast-irou  ties  are  used  very  extensively,  and  orders  for 
such  ties  are  placed  frequently  with  English  makers. 
Each  tie  consists  of  a  pair  of  bowls  or  pots  connected  by 
a  transverse  tie  bar  (Enginekring  News^  Aug.  17, 
1911).  While  cast  iron  would  not  be  considered  a  suit- 
able material  for  track  construction  in  this  country,  it 
must  be  remembered  that  for  30  or  40  years  English 
foundrymen  have  been  improving  the  material  to  secure 
a  metal  specially  adapted  to  this  purpose,  much  in  the 
same  way  as  American  foundrymen  have  developed  a 
cast  iron  suitable  for  the  severe  conditions  of  car-wheel 
service. 

^^e  have  made  inquiry  recently  as  to  the  present  status 
of  the  steel  tie  in  Europe,  and  present  below  some  infor- 
mation in  regard  to  this. 

Geemaxy — Very  little  definite  information  has  been 
obtained,  but  it  is  generally  known  that  many  of  the 
state  railways  use  steel  ties  extensively  in  main-track 
construction.  In  1892,  there  were  8025  miles  of  track 
laid  with  steel  ties,  or  20%  of  the  total  railway  mileage. 
It  is  stated  that  in  1911,  the  Prussian  State  Railways 
purchased  1 60,000  tons  of  these  ties.  The  heaviest  driv- 
ing-axle loads  are  ^iven  as  40,000  lb.  The  heaviest  ties 
in  use  are  of  the  Haarmann  type  (1911  design)  weighing 
141  lb.  each,  with  a  length  of  8.85  ft.  These  are  shown 
in  Fig.  1.  The  tie  is  of  the  trough  section,  reinforced 
by  a  rib  on  each  of  the  lower  edges,  and  having  ribs 
along  the  top  surface  to  form  a  shallow  channel.  In  this 
channel  rest  long  tie-plates,  having  a  lug  on  the  outer 
end  to  fit  over  the  rail  base,  while  the  inner  end  has  0 
locking  lug  which  engages  with  a  hole  in  the  tie. 

The  rail  fastening  is  peculiar,  and  requires  no  bolt- 
holcB  in  the  tie.     A  spring  clamp   is   hooked  over  the 


edges  of  the  to])  ribs  of  the  tie,  and  its  middle  portion  is 
bi'nl  to  form  a  vertical  U-shaped  stem.  A  horizontal 
bolt  through  this  stem  draws  the  eilges  of  the  clamp» 
tightly  uixlcr  the  ribs.  'I'he.  tie  is  the  latest  development 
of  the  type  invented  and  manufactured  by  Dr.  Haar- 
mann, of  the  (Jeorgs-Marien  Steel  Works,  Osnabruck, 
Ciermany. 

SwiTZEiiLA.ND — On  the  Swiss  Federal  Uaiiwlfys,  tiie 
use  of  steel  ties  has  been  increasing  steadily  for  several 
years,  and  the  percentage  of  track  laid  with  steel  ties  has 
iiierea.sed  from  55.4%  in  1902  to  G4.9%  in  1911.  The 
heaviest  ties  weigh  159.5  lb.,  and  are  shown  in  Fig.  2. 
At  the  end  of  191 1  there  were  about  90,!{)0  tons  of  these 
heavy  ties  in  .service  (or  1,247,000  ties)  :  these  were 
spaied  about  22K6  per  mile,  on  a  total  length  of  about 
5  Hi  miles  (exclusive  of  ties  of  lighter  weight).  Of  the 
above  total,  about  889,900  ties  (or  64,520  tons)  were 
used  on  the  construction  of  new  lines  during  the  five 
years  1904-08. 

It  will  be  seen  that  the  ties  are  of  the  familiar  trough 
section,  9.6  in.  wide  on  the  bottom,  5.2  in.  on  top,  and 
with  a  depth  of  only  3.56  in.    The  length  is  8.85  ft.    The 


Ptan 

?1G.  2.    Steel  Tie  of  the  Swiss  Governmext 
Railways    (Standard  Design) 

rails  are  fastened  by  bolted  clamps,  the  bolts  haviag 
T-heads  inside  the  tie.  The  heaviest  locomotives  oper- 
ated on  lines  laid  with  these  heavy  steel  ties  weigh  118 
tons,  with  a  maximum  driving-axle  load  of  16.3  tons. 
For  the  above  information  we  are  indebted  to  Mr.  vou 
Steiger,  Chief  Engineer  of  Maintenance-of-Way.  We 
may  note  that  in  1891  41%  of  the  traek  of  all  railways 
in  Switzerland  was  laid  with  steel  ties,  the  percentages 
on  dilfercnt  roads  ranging  from  18%  to  60%. 

Xetheklaxds — It  is  rather  surprising  to  learn  that 
the  Netherlands  State  Railways  Co.,  which  formerly 
used  steel  ties  extensively,  uas  now  abandoned  them. 
All  have  been  removed  from  main  tracks,  and  there  re- 
main only  a  small  proportion  relaid  in  sidings,  accord- 
ing to  a  statement  by  Mr.  Beunke,  Chief  Engineer  of 
Way  and  Works.  However,  it  is  reported  that  this  was 
due  to  the  fact  that  the  company  simply  operates  the 
State  Railways  under  lease,  and  therefore  did  not  feel 
warranted  in  making  heavy  expenditures  for  steel  ties 
to  effect  an  eventual  economy  in  maintenance  which 
would  not  benefit  the  company  if  the  lines  should  be 
taken  over  by  the  state.    In  1894,  there  were  about  320 
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miles  of  railway  in  Holland  which  were  laid  with  steel 
ties.  The  ties  were  mainly  of  the  type  invented  and 
introduced  by  the  late  Mr.  Post  while  Chief  Engineer 
of  Maintenance-of-Way.  These  were  of  the  trough 
pattern,  but  of  unsymmetrical  section,  being  narrow  and 
deep  at  the  middle  and  wider  but  shallower  at  the  rail 
seats. 

BELGirii — Mr.  Braet,  Engineer  in  Chief  of  Mainte- 
nance-of-Way, of  the  Belgian  State  Railways,  informs 
us  that  the  use  of  steel  ties  has  been  abandoned  by  these 
railways.     At  one  time  steel  ties  were  used  extensively 


in  Belgium,  and  in  1894  there  were  about  176  miles  of 
track  laid  with  steel  ties.  But  some  two  years  earlier 
reports  had  been  made  by  engineers  of  the  State  Railways 
showing  that  the  results  were  unsatisfactory  as  to  cost  of 
maintenance-of-way  and  as  to  behavior  under  high-speed 
traffic. 

Most  of  the  ties  were  similar  to  the  Post  type 
mentioned  above,  but  weighing  as  much  as  165  lb.  in 
the  heavier  designs.  The  heaviest  locomotives  now  iu 
service  weigh  173  tons,  with  a  ma.ximum  driving-axle 
load  of  23  tons. 


Artificial  Controls  for  Stream  Gaging  Stations 


By  C.  Robert  Adams* 


SYXOPSIS — An  intiovaiion  in  gaging  stations  for  de- 
termining the  flow  of  small  streams  in  rough  beds  has 
been  made  by  the  hydrographic  engineers  of  the  U.  S. 
Geological  t^urvey  as  a  part  of  its  precise  stream  gaging 
work  in  the  White  Mountains  of  Neiv  Hampshire.  Small 
barriers  of  concrete,  or  of  rubble  leveled  off  with  cement- 
mortar,  have  been  built  to  provide  stable  channel  condi- 
tions. Three  different  types  of  these  artificial  barriers 
are  described  and  rating  curves  for  each  type  and  for 
a  stream  having  a  natural  control  are  given. 

In  the  course  of  its  investigations  to  determine  the 
effects  of  deforestation  u])on  stream  flow  in  the  White 
Mountains    of    New    Hampshire,    the    Water    Resources 


of  streams  by  rating  curves  whereby  a  certain  gage  height 
represents  a  certain  accompanying  discharge,  is  too  well 
knov^Ti  to  require  further  explanation  here,  except  for 
a  brief  reference  to  those  physical  causes  which  operate 
to  render  the  relation  between  gage  height  and  discharge 
a  constant  one.  On  streams  with  shifting  channels  it 
is  well  known  that  this  relation  is  gradually  changing, 
and  its  application  to  estimates  of  discharge  must  be 
attended  with  numerous  determinations  of  the  dis- 
charge at  various  gage  heights.  In  general,  water  sur- 
face elevation  at  any  gage  location  is  determined  by  two 
factors,  namely,  the  control  conditions  and  the  surface 
slope  of  the  water. 

Controls  are  cliannel  obstructions,  such  as  dams,  watcr- 


FlO.   1.     COVKIIT  BUOOK  COXTROL  IIURIXG   CoXSTRUCTION  FtG.    2.     GlRTl's    BrOOK    CONTROL    AND    GaGE   IIoUSE 

Figs.  1  and  2.   Concretk  Controls  for  Precise  Stream  Gagixgs 


Branch  of  the  U.  S.  Geological  Survey  was  confronted 
witii  the  problem  of  procuring  precise  determinations  of 
stream  flow  over  an  indefinite  unbroken  period  of  time 
on  .small  rougli  mountain  stream.s.  The  desirability 
of  eliminating  all  possible  Hources  of  error  led  to  the  es- 
tablishment of  several  concrete  controls  on  these  streams 
at  situations  wliere  the  natural  controls  gave  evidences 
of  in.Mtability  or  where  other  conditions  were  unfavor- 
abl.'.t 

The    Survey's    metliod    of    determining   the    di.scharge 

•.XsHlstant  Ennlncor.   U.  8.  Oeologlcal  Survey.  WaahlnKton, 


1A    more    Ipntflhy    papf 
thcorill.iil    dlMrumilonii    h- 

Sreai-nt  writer  at  a  ri<<  nt 
eolOKlcal   Survey. 


on  thin  Kcncinl  subject,  with 
'  nmltleil.  WOH  preNentef]  by  the 
.nf.r.iK-e  nf  .-nt-l... .  rn  ..f  the  U.  S. 


falls,  rapids,  jams,  and  the  like,  which  require  that  the 
water  surface  shall  be  at  a  certain  elevation  to  produce 
sufficient  head  to  discharge  the  flow  past  the  obstruction. 
Progressing  upstream,  the  water  surface  increa.ses  in 
elevation  an  amount  sufficient  to  furnish  the  requisite 
head  to  overcome  the  friction  originating  in  the  wetted 
perimeters  of  the  channel.  The  relative  im])ortaiice  of 
these  two  factors  in  producing  a  final  gage  height  dc- 
peiuls  upon  local  conditions.  As  an  almost  universal 
rule,  it  has  been  found  desirable,  when  stream  gaging 
stations  are  being  selected,  to  locate  the  river  gage  at  a 
location  clo.se  to  and  above  a  well  defined  and  permanent 
control.  In  this  way  irregularities  of  gage  height  due 
to  other  causes  than  varying  discharge,  such  as  channel 
storage,   are   largely   eliminated   and    the    resulting   dis- 
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charge  curve  or  rating  table  becomps  most  nearly  fixed 
and  unchanging. 

In  the  White  Mountains  hut  little  difliculty  was  en- 
countered in  finding  well  defined  controls,  hut  in  the  ma- 
jority of  cases  danger  of  erosion  existed,  i)anks  were  low 
or  unstable,  or  no  suitable  section  was  at  hand  for  cur- 
rent meter  measurements.  The  advantage  of  installing 
conerete  controls  was  apparent  not  only  in  overcoming 
these    uncertainties,   but   also    through   enabling   greater 


Fig.  3.   Coxckete  Control  ox  Bui!NT  Brook 

(The  log  bridge  is  above  thi-  control,  at  the  current  meter 
section  of  the  stream,  at  a  carefully  graded  location.  The 
small  building  contains  the  recording  gage.) 

precision  of  rating  and  the  use  of  this  standard  rating  for 
frozen  as  well  as  open-water  periods. 

Altogether  seven  controls  were  constructed,  following 
three  different  types.  The  first  type  is  that  used  for 
Gibbs  Brook  and  Covert  Brook  (Figs.  1  and  2),  consisting 


vertical,  of  a  thickness  equal  to  that  of  tiie  crest,  that 
is  to  say  2  ft.,  and  extended  5  ft.  in  elevation  above  the 
crest.  From  that  jmint  they  extended  horizontally  either 
into  the  naliiral  bank  of  the  stream  or  into  a  well  com- 
])acted  earth  fill.  Extending  down  from  the  crest  the  up- 
stream faces  of  the  controls  were  vertical;  the  down- 
stream faces  were  vertical  for  2  ft.  and  then  extended 
forward  with  a  slope  of  1  to  2.  The  foundations  were 
cither  ledge  or  gravel  filled  with  large  boulders.  The 
exception  to  these  specifications  is  in  the  case  of  Shoal 
Pond  Brook  where  the  abutments,  instead  of  having  a 
thickness  of  2  ft.,  were  extended  ui)stream  for  several 
feet  to  hold  the  earth  fill  which  was  extended  from  the 
somewhat  distant  terraces.  The  crests  of  these  con- 
trols were  jiractically  level  in  the  (ases  of  Shoal  Pond 
Brook  and  Burnt  Brook.  At  Anderson  Brook  the  con- 
trol had  a  notch  constructed  at  one  side  about  8  ft.  long 
and  about  one-half  foot  lower  than  the  remainder  of 
the  crest.     Fig.  3  shows  the  control  at  Burnt  Brook. 

The  controls  at  Flume  Brook  (Figs.  4  and  5)  and 
Lost  River  were  of  the  third  type  and  consisted  of  low 
dams  of  rubble  masonry  set  with  cement  mortar.  They 
were  made  aj'proximately  level,  extending  to  large  bould- 
ers in  the  banks  as  abutments.  Their  foundations  were 
placed  down  in  the  river  bed  on  well  compacted  material 
or  ledge,  and  they  were  built  up  from  a  base  of  approxi- 
mately 3  ft.  to  a  thickness  of  something  over  1  ft.  at  the 
crest.  Their  construction  was  done  rai)idly  and  with- 
out adherence  to  geometric  design.  Lines  were  placed 
across  the  channel  indicating  the  upstream  and  down- 
stream edges  of  the  control  crest ;  and  the  rubble  ma.sonry 
was  carried  up  to  them,  finishing  with  a  smooth  layer  of 


Fig.  4. 


Stream  before  Construction-  Fig.    .5.    After   Constrcctiox 

Figs.  4  and  5.    Flume  Brook  Control 


of  a  channel  5  ft.  long,  approximately  level  longitiidi- 
nally,  and  with  its  surface  composed  of  a  cylindrical 
surface  bounded  by  tangent  jilanes.  The  dimensions 
of  these  controls  are  shown  on  the  view  (Fig.  1)  deject- 
ing the  Covert  Brook  control  during  construction.  This 
control  was  built  of  rubble  masonry  with  cement  mor- 
tar and  cement  finish.  The  control  at  Gibbs  Brook  (Fig. 
2)  was  of  concrete  throughout,  with  a  masonry  wing- 
wall.  Fig.  1  shows  the  gage  well  in  the  control,  while  the 
Fig.  2  includes  the  house  containing  the  recording 
gage. 

The  second  type  of  control  was  used  at  Burnt  Brook, 
Shoal  Pond  Brook  and  Anderson  Brook.  These  controls 
were  virtually  concrete  da.ms,  having  a  level  crest  length 
of  30  ft.  and  a  thickness  of  2  ft.     The  abutments  were 


cement  mortar.  The  water  in  both  cases  was  diverted 
through  the  river  bank  at  one  end,  coffering  of  sand  bags 
being  used  for  the  area  containing  the  control.  Leak- 
age through  the  coffering  was  handled  with  a  single  dia- 
phragm pump  operated  by  hand. 

As  already  suggested,  these  controls  w^ere  constructed 
to  fill  a  varied  purpose,  principally  to  insure  a  permanent 
relation  between  gage  height  and  discharge,  to  provide 
suitable  means  for  measuring  discharge,  and  to  facili- 
tate winter  estimates  during  the  frozen  period.  How  the 
first  two  of  these  purposes  have  been  served  is  illustrated 
by  the  accompanying  rating  curves.  Fig.  6  shows  the 
curves  for  Covert  Brook  and  Gibbs  Brook  stations  with 
attendant  measurements  of  flow.  As  would  be  espected, 
the  curves  very  nearly  coincide  in  position.  The  increased 
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cliscliarfjc  at  Oibbs  Brook  is  supposed  to  be  prorliiced  by 
a  sli^'iit  (lo\mwanl  slojx;  tlirouKli  tlio  control,  amounting; 
to  0.06-ft.   in   ;"«   fi-     At   Covert   Brook     the     .jcwnwanl 


slope  amounts  to  but  0.01-ft.  in  5  ft.  Apparently  there 
was  but  little  difEereuce  iu  velocity  of  approach  in 
either  case,  although  such  velocity  of  approach  became 
eonsiderable  at  higher  stages  than  are  represented  on  the 
diagram. 

Figs.  7  and  8  show  ratings  for  Burnt  Brook  and  Shoal 
Pond  Brook  with  controls  of  the  second  type. 

Fig.  9  shows  the  rating  curve  for  the  Lost  River  sta- 
tion, which  was  of  the  third  type.  This  curve  is  based 
on  ten  current  meter  measurements  made  by  six  dif- 
ferent observers. 

Fig.  10  shows  the  rating  fur  a  natural  control.  It  is 
for  a  secondary  gaging  station  on  Anderson  Brook  with 
a  natural  control  of  compacted  gravel.  Erosion  at  the 
control,  approximately  0.04-fi;.  in  average  depth,  has 
caused  a  shift  in  the  curve  for  1912,  moving  it  to  the 
right  of  that  for  1911.  Such  a  small  erosion  is  seen  to 
be  of  consequence  in  affecting .  precision  of  results  on 
these  streams.  A  similar  effect  was  noted  on  Zealand  and 
Ammonoosuc  Rivers  in  the  White  Mountains.  During 
the  fall  of  1911  one  curve  for  rating  was  determined 
for  these  two  streams.  In  the  early  medium  stages  of 
the  following  spring  this  curve  did  not  apply  but  the  con- 
trol had  apparently  lowered,  atTecting  the  curves  by  ap- 
pro.ximately  0.05-ft.  in  elevation,  which  would  be  equiva- 
lent to  a  scouring  action  on  the  control  of  that  amount. 
After  high  water  had  passed,  and  during  the  month  of 
June,  both  rating  curves  shifted  back  to  their  posi- 
tions for  1911,  which  would  be  equivalent  to  a 
silt  accumulation  on  the  controls  equal  to  that 
previously  removed  by  the  high  water.  The  action  may 
be  explained  by  supposing  that  during  high  water  ma- 
terial is  transported  down  the  chaimel.  The  controls  are 
cleared  of  their  finer  deposits  and  the  rating  curve  is 
correspondingly  changed.  During  low  stages  the  mater- 
ial in  suspension  brought  from  above  gradually  preci])i- 
tates  and  tends  to  refill  the  controls,  again  changing  the 
rating  curves. 

The  result  is  that  for  streams  like  Ammonoosuc  and 
Zealand  Rivers  the  rating  curve  after  high  water  will 
be  permanently  in  one  position,  but  at  low  stages  it  will 
be  anywhere  on  a  fan-shaped  extension,  dependent  upon 
the  conditions  of  silt  accumulation  at  the  control. 

Emphasis  should  be  placed  iipon  the  quality  of  the 
measuring  equipment  accompanying  these  controls.  For 
measuring  the  small  discharges  occurring  at  Gibbs 
Brook  and  Covert  Brook  during  periods  of  low  water 
an  equipment  was  installed  consisting  of  a  hinged  spout 
leading  to  a  water  tight  box,  5x5x5  ft.  inside  measure- 
ment. Determinations  of  discharge  were  made  by  rais- 
ing the  spout  and  allowing  water  to  enter  the  box  for 
a  certain  number  of  seconds.  Then  the  spout  was  low- 
ered and  the  quantity  of  the  water  in  the  box  mc^asured. 
The  spouts  were  either  operated  by  hand  or  by  a  lever 
operated  over  a  pair  of  lightly  constructed  shear  legs. 
Difficulties  in  preventing  leakage  were  met  but  were 
successfully  overcome.  The  agreement  of  individual  de- 
termination of  discharge  by  this  method  is  well  exem- 
plified in  the  rating  curves.  For  the  larger  streams  me- 
tering sections  were  graded,  usually  with  the  liottom  of 
the  gaging  section  about  1  ft.  IjcIow  the  crest  of  the  con- 
trol.^ 

The  diagrams  illustrate  i)oth  Ihe  perinanency  of  the  rat- 
ings at  these  stations  and  the  quality  of  tiie  metering. 
A^  for  the  use  of  controls  during  the  winter,  their  value 
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is  at  oiu'c  t'viclciit.  Ice  accuniulatioiis  occur  on  the  con- 
trols only  ill  very  cold  weather,  and  may  then  be  re- 
moved witli  an  ice  chisel  without  damage  to  the  control. 
When  cleared  of  ice,  the  open- water  rating  curve  may 
be  ap])lied  to  the  observed  gage  height.  On  streams  with 
natural  ct)iitrols  this  has  not  been  possible,  but  ice  forming 
on  them  has  of  necessity  been  left  to  accumulate,  caus- 
ing backwater  at  the  gage  and  rendering  the  open-water 
rating  of  no  value.  At  such  times  it  has  been  necessary 
to  make  a  complete  current  meter  measurement  to  deter- 
mine the  discharge,  whereas  with  the  concrete  controls 
it  was  only  necessary  to  observe  a  gage  height. 

The  accompanying  view  (Fig.  11)  of  the  Lost  River 
control,  taken  on  Jan.  16,  1912,  illustrates  a  peculiar 
characteristic  noted  at  these  controls  when  left  undis- 
turbed in  winter.  Field  notes  taken  at  the  time  of  the 
photograph  arc  added  to  e.xplaiii  this  feature: 

On  Jan.  8.  1912.  a  visit  was  made  to  Lost  River,  JacUman, 
Pike  and   Mi.'iisilauke  g-ag-ins   stations  and   photoRraphs  taken 


Fig.  11.   Lost  River  Control  ix  Winter 

of  conditions.  Each  station  was  found  entirely  covered  with 
snow  and  ice.  A  small  opening  was  observable  at  the  Lost 
Elver  control  and  another  at  the  upper  end  of  the  cleared 
section  at  Jackman  Brook.  Otherwise  the  streams  were  en- 
tirely   covered. 

From  Jan.  S  to  16,  1912,  the  weather  was  extremely  cold 
generally,  warming  up  somewhat  on  Jan.  10  and  16.  On  the 
former  date  the  ma.ximum  temperature  at  North  Woodstock 
reached  33°,  Other  than  that  it  was  always  below  freezing 
temperature. 

On  Jan.  16,  1912,  a  trip  was  made  to  Lost  River  and  Jack- 
man  Brook.  Jackman  Brook  was  found  entirely  frozen  and 
snow  covered,  even  including  the  small  place  formerly  open. 
Tet  on  Lost  River  the  ice  had  melted  at  the  sides  above  the 
control,  leaving  long  lanes  of  open  water  3  or  4  ft.  wide.  In 
the  center  of  the  stream  was  a  long  slab  of  floating  ice 
averaging  about  6  in.  in  thickness.  Photographs  were  taken 
of  the  conditions.  The  staff  gage  was  read  and  was  found  to 
be  1.62  at  11  a.m.  The  control  was  entirely  out  of  sight  under 
snow  and  ice. 

In  the  afternoon  the  control  was  cleared  of  ice  and  snow. 
It  was  found  that  the  water  had  worn  itself  a  channel  under 
the  ice  and  was  flowing  over  the  entire  length  of  the  control 
and  without  anv  backwater  effect.  Tet  above  the  water  was 
an  ice  layer   4   in.   or  more   thick   surmounted   by  about   2   ft. 


of   Hnow.      Aftir    clearing    the    control    entirely    the    HtafT    ijaKO 
road   1.62  at  3:lii  p.m..  the  same  as  In  the  morning. 

The  l)uilding  of  these  concrete  controls  for  river  gag- 
ing stations  was  an  innovation  with  the  U.  S.  Geologi- 
cal Survey.  For  that  reason  no  attempt  was  made  to 
construct  all  alike,  but  differences  were  looked  upon 
with  favor  in  order  to  indicate  from  experience  which 
type  gave  greatest  satisfaction.  The  results  show  that 
the  particular  type  must  be  designed  for  particular 
needs.  The  value  of  having  standard  ratings  for  cer 
(ain  types  is,  however,  well  recognized.  Under  such  cir- 
cumstances estimates  of  flow  could  commence  immediately 
with  the  installation  of  the  station  without  the  neces- 
sity of  waiting  for  sufficient  ranges  of  stage  to  occur 
to  permit  the  determination  of  the  station  rating. 

Li  conclusion  the  advantages  of  artificial  controls  may 
be  enumerated  as  follows:  (1)  Fewer  current  meter 
measurements  are  required  for  the  initial  rating.  (2) 
The  initial  rating  is  of  increased  accuracy.  (3)  The 
rating  curve  is  permanent  and  not  subject  to  change 
from  erosion  or  sedimentation.  (4)  Temporary  inaccur 
racics  due  to  backwater  or  channel  storage  are  obviated. 
(5)  Winter  estimates  of  flow  can  be  made  with  precision 
comparable  with  those  of  the  summer.  (6)  The  period 
of  doubtful  accuracy  occurring  during  the  early  winter 
freeze-up  is  eliminated.  (7)  Any  derangement  of  con- 
ditions at  the  gaging  station  is  at  once  observable  by 
inspection.  (S)  Greater  latitude  of  station  location  is 
possible. 


The  Bureau  of  Municipal  Rc-Heurrh  of  MIltToukec,  ^VIs.,  was 

created  in  September,  1912,  to  take  the  place  of  the  former 
Bureau  of  Efficiency  and  Economy,  recreated  during  the  recent 
Socialist  administration,  and  which  the  present  administra- 
tion claimed  had  no  legal  status.  The  new  Bureau  is  headed 
by  a  director  at  a  salary  of  $3000  a  year,  who  is  assisted  by 
an  assistant  at  $1800  a  year.  The  director  is  charged  with 
the  duty,  under  the  direction  of  the  comptroller,  of  devising 
accounting  systems  for  the  various  city  departments,  and  of 
auditing  city  accounts.  It  is  also  the  duty  of  the  director,  in 
this  case  under  the  direction  of  the  mayor,  "to  apply  tests 
of  efficiency  of  departments  and  persons  in  the  service  of  the 
city:  to  gather  and  tabulate  all  available  statistics  of  muni- 
cipal governmental  activities  that  in  his  Judgment  or  in  the 
judgment  of  the  mayor  may  be  of  service  or  benefit  to  the 
city,  whether  such  governmental  activities  apply  to  the  city 
or  not,"  and  he  shall  make  monthly  reports  to  the  Mayor, 
showing  the  result  of  the  work  of  the  Bureau  and  an  annual 
report  to  the  common  council. 

Locomotive  Terminal  Facilities  in  large  cities  usually  in- 
clude extensive  coaling  and  coal-storage  plant.  A  report  on 
"Modern  Coaling  Stations"  presented  at  the  recent  annual 
meeting  of  the  International  Railway  Fuel  Association,  in 
Chicago,  suggested  the  advisability  of  keeping  such  plants 
away  from  city  terminals.  We  quote  below  this  portion  of 
the  report: 

Modern  coaling  stations  should  not  be  located  at  the  large 
centers  of  population  wherever  this  can  be  accomplished  with- 
out too  great  expense.  It  is  believed  that  it  will  always  prove 
economical  to  locate  coaling  stations  away  from  terminals 
a  distance  equal  to  that  which  can  be  covered  by  one  locomo- 
tive tank  supplv.  and  that  no  engines,  except  possibly  one 
or  two  fast  pas'senger  engines,  be  coaled  at  the  larger  ter- 
minals. 

This  conclusion  is  reached  after  carefully  considering  the 
delay  and  cost  due  to  stopping  passenger  trains  for  coaling 
purposes,  and  also  after  giving  due  consloeration  to.  the  de- 
sirabilitv  of  having  all  of  the  motive-power  activities  of  a 
division  "consolidated  under  one  general  supervision.  Like  all 
other  rules,  this  one  has  its  exceptions.  It  would  not  be  eco- 
nomical to  so  locate  a  coaling  station  where  the  fuel  was  be- 
ing delivered  at  the  terminal  in  question,  as  it  would  mean 
dead  haul  of  loads  and  empties  for  double  the  distance  be- 
tween  the  terminal  and   the   coaling  station. 

Additional  factors  for  careful  consideraton  are:  (1)  grade 
conditions.  (2)  density  and  directions  of  traffic,  (3)  junction 
points,  and  (4)  location  of  supply.  The  most  elastic  temporary 
or  emergencv  coaling  plant  that  can  be  established  is  the  lo- 
comotive crane.  This  is  particularly  so  where  property  values 
are  excessively  high,  and  where  it  is  desired  to  store  an 
emergencv  supplv  on  the  ground  from  time  to  time.  In  fact, 
there  are  "some  who  advocate  this  method  of  handling  locomo- 
tive fuel  at  all  points  and  under  all  conditions. 
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Repair  of  an  Old  Brick  Tunnel 
Lining 

During  the  last  few  j-ears  a  double-track  railway  tun- 
nel near  Honebach,  Germany,  on  the  line  from  Weissen- 
fels  to  Bebra,  whose  brick  lining  had  become  dangerously 
out  of  repair,  was  put  into  good  condition  at  a  cost  of 
$225,000.  As  the  tunnel  is  almost  exactly  1  km.  long, 
the  cost  of  the  work  amounts  to  about  $360,000  per  mile. 
The  date  of  original  construction  is  1845-1848 ;  the  age 
of  the  structure  makes  the  repair  work  particularly  in- 
teresting.   It  is  described  in  "Zeitschrift  fiir  Bauwesen," 


Fig.   1.    ReIXFORCIXG  AXD  WATEKPItOOFlXti  THi; 
DoIBLE-ThACK     HoXEIlACH     TUXXEL, 

Gekmaxy 

Xo.  1.  1913,  by  R.  Loewd  and  E.  v.  Willmanii,  who  were 
in  charge  of  the  work. 

The  tunnel  was  originally  built  under  tlie  direction 
of  Belgian  engineers.  Tlie  Belgian  method  was  used  with 
advance  of  the  bottom  heading  from  the  portal  and  five 
intermediate  shafts.  Tiie  lining  was  brick,  in  three  to 
four  rings  not  bonded  together,  laid  up  in  a  lime-sand 
mortar  with  a  small  addition  of  powdered  brick,  ex- 
cept that  the  key  section  of  the  arch  was  laid  in  cement 
mortar. 

The  ground  overlying  the  tunnel  is  wet,  and  the  lin- 
ing leaked  considerably  from  the  beginning.  The  inflow 
of  water  and  the  resulting  leaching  of  the  mortar  and 
disintegration  of  the  brick,  together  with  ice  troubles  in 
winter,  led  to  many  and  long-continnod  attempts  at  re- 
pairing, including  patching  the  brickwork,  grout  in- 
jection into  the  brickwork  and  into  the  stone  backing, 
etc. 

More  thoroughgoing  reconstruction  l)ecame  necessary, 
and  it  was  begun  in  1898  with  rebuilding  of  the  side- 
walls  below  the  springing  of  the  arch  ;  a  2S-in.  limestone 
wall  backed  with  8  in.  of  concrete  was  substituted  for 
the  old  side-walls.  This  had  to  he  done  in  short  sections, 
so  as  i:  .t  to  interrupt  trMffic,  and  on  this  account  it  took 
nine  years,  being  complet.d  in  1907.  Repair  or  replace- 
ment of  the  arch  could   then  he  undertaken. 

Removal  of  the  old  arch  and  construction  of  a  new 
roof  would  have  blocked  the  tunnel  (or  at  least  restricted 
it  to  single-track  operation)   for  several  years.     It  was 


believed  that  the  old  lining  was  good  enough  to  warrant 
repair,  and  that  this  need  not  interfere  with  double-track 
operation ;  while  the  condition  of  the  arch  was  threat- 
ening, yet  an  examination  indicated  that  little  more  than 
the  inner  ring  required  renewal.  It  was  expected  that 
suitable  repair  operations  would  be  much  cheaper  than 
reconstruction,  could  be  done  in  less  time,  and  would  not 
interfere  with  use  of  the  tunnel.  As  matters  turned  out, 
the  repair  involved  more  difficulties  than  were  antici- 
pated. 

The  method  of  repair  decided  upon  was  to  drive  a 
5x6-ft.  heading  over  the  top  of  the  arch  for  the  full 
length  of  the  tunnel,  and  then,  proceeding  in  alternate 
sections  10  ft.  long,  open  out  laterally  on  top  of  the  arch 
ring  down  to  the  spring  line,  repair  all  damaged  or  dis- 
integrated spots  and  add  a  reinforcing  layer  to  the  arch, 
apply  waterproofing,  and  complete  the  work  by  filling 
the  \oid  above  the  waterproofing  with  dry-packed  stones. 
It  was  felt  that  this  method  would  give  sure  results  as 
compared  with  ^e^y  doubtful  results  in  case  of  grout  in- 
jection. The  adopted  plan  included  repair  of  the  inner 
ring  or  rings  of  the  lining  after  the  exterior  was  repaired 
and  made  safe  by  the  process  described. 

The  work  was  carried  out  under  this  plan  by  contract. 
The  crown  lieading  was  driven  between  August,  1908,  and 
October,  1909,  without  incident.  The  operations  of  wid- 
ening out,  repairing  and  waterproofing  were  begun  near 
the  middle  of  the  tunnel  and  carried  back  toward  the 
ends,  work  being  in  progress  on  a  length  of  about  100  ft. 

Thin  Layer  of  Clay  and  -Sanct 


Cement-. 


Fig.    2.      IIoxebacii    Tcxxel    Repair 

of  tunnel  at  any  given  time.  Alternate  10-ft.  sections 
were  widened  out,  the  drifts  timbered,  and  the  reinforce- 
ment and  waterproofing  done.  The  intermediate  sec- 
tion between  two  successive  drifts  was  excavated  after 
these  two  drifts  were  again  closed,  and  at  the  same  time 
the  corresponding  part  of  the  crown  heading  was  treated. 
Under  this  working  jtlan  a  rate  of  advance  of  about  4  ft. 
I)er  day  at  each  end  of  the  tunnel  was  achieved. 

Some  trouble  developed  at  an  early  stage  of  this  work 
from  .settlement  of  the  overlying  rock  and  squeezing  of 
the  timbering  in  the  heading  on  account  of  the  impos- 
sibility of  doing  the  dry  packing  so  thoroughly  as  to 
make  it  take  its  share  of  the  load  immediately.  Much 
crushing  of  the  crown  bars  and  posts  was  noted,  and  in 
one  case  a  post  was  punched  through  the  arch  masonry, 
which  at  this  point  was  30  in.  thick  but  was  in  poor 
condition.  Also,  due  to  slight  lateral  yielding  of  the 
skewbacks  of  the  arch,  cracks  developed  in  the     crown. 
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within  a  month  after  the  widcning-out  was  hcp;un.  Tliis 
eH'oct  was  traced  to  the  fact  that  when  the  restraint  of 
tile  arch  hy  the  overlyinj^  rock  was  removed  by  means  of 
the  excavation  for  waterproofini;,  the  arch  distorted 
slightly.  The  difliculty  was  remedied  (at  first  only  in 
cue  section  but  subsequently  throughout  the  work)  by 
forming  a  concrete  abutment  and  gutter  behind  the  skew- 
back  of  the  arch  on  either  side  of  the  tunnel.  This  was 
necessary  not  only  to  sujiport  the  arch  thrust  but  also  to 
take  care  of  the  drainage  hack  of  the  arch,  as  it  was  ap- 
parent that  the  drain  courses  back  of  the  sidewalls  were 
not  taking  care  of  this  drainage,  and  continued  to  allow 
water  to  leak  into  the  tunnel  even  after  complete  water- 
proofing of  the  arch  above  the  springing  line. 

The  most  serious  difficulty  was  encountered  a  few 
months  later,  when  the  work  was  threatened  by  the  in- 
cipient failure  of  the  lining  of  one  of  the  ventilating 
shafts  (originally  a  construction  shaft).  The  foot  of 
this  lining  failed  by  crushing  and  telescoping,  and  there 
were  signs  that  the  arch  masonry  below  and  around  it 
was  also  practically  at  failure.  Operation  of  trains 
through  the  tunnel  would  have  been  discontinued  a.t 
once  except  for  the  importance  of  the  line,  but  single- 
track  operation  was  immediately  instituted  (the  operating 
track  being  shifted  to  the  middle  line)  and  heavy  bents 
of  centering  were  set  to  support  the  arch.  It  was  then 
necessary  to  reconstruct  the  shaft  lining  and  its  con- 
nection to  the  arch,  a  difficult  piece  of  work  which  had 
to  be  done  under  the  protection  of  complete  sheeting  held 
by  frame  rings  made  of  old  rails.  In  renewing  the  shaft 
masonry  great  care  was  used  to  obtain  tight  contact 
between  the  lining  and  sound  rock,  after  cleaning  out 
all  soft  rock  and  loam,  in  order  to  avoid  the  likelihood 
of  water  draining  down  between  masonry  and  rock  and 
accumulating  over  the  arch  under  pressure. 

Repair  of  the  inner  face  of  the  arch  was  started  only 
after  all  the  waterproofing  and  backfilling  was  completed. 
This  was  done  under  a  contract  which  provided  that 
wherever  the  inner  ring  of  the  lirickwork  was  structur- 
ally sound  it  was  to  be  coated  with  a  cement-mortar  fac- 
ing, and  wherever  it  showed  deterioration  the  brick- 
work was  to  be  removed  and  re])laced  to  the  depth  of 
disintegration,  and  also  coated  with  cement-mortar  fac- 
ing. 

In  some  earlier  repair  work  in  this  tunnel  a  cement- 
mortar  facing  had  been  applied  by  placing  the  mortar 
directly  on  the  centering  and  laying  the  arch  repair 
masonry  upon  this  mortar  bed,  so  that  when  centers  were 
struck  the  mortar  remained  adherent  to  the  brickwork. 
This  facing  proved  to  be  very  durable  and  to  give  effective 
protection  to  the  arch.  The  same  method  of  placing  was 
therefore  adopted  for  all  parts  of  the  later  work  where 
brick-work  had  to  be  renewed. 

In  applying  the  cement  facing  to  that  part  of  the 
brickwork  which  was  still  in  good  condition,  it  was  found 
necessary  to  finish  it  to  a  smooth  surface.  Early  parts 
of  the  work  put  on  with  a  rough  surface  soon  developed 
■white  spots  and  efflorescences,  which  upon  examination 
proved  to  be  centers  of  disintegration.  Chemical  analy- 
ses indicated  that  the  effect  of  the  locomotive  gases  was 
responsible  for  this  disintegration.  The  trouble  did 
not  appear  where  facing  was  floated  smooth  instead  of 
being  left  with  a  rough  surface.  In  those  parts  of  the 
facing  which  were  put  on  simultaneous  with  replacement 
of  some  of  the  brickwork,  the  facing  mortar  was  laid  up 


on  the  centers  with  the  brickwork,  as  already  (h^scribed, 
and  in  this  case  the  cement  attained  a  suflicient  set  before 
striking  centers  to  he  no  longer  alfcH'ted  by  the  gases. 

In  the  course  of  the  waterproofing  of  the  back  of  the 
arch  there  was  opjxjrtunity  to  examine  the  efficacy  of  some 
earlier  grout  injection  work,  which  had  been  undertaken 
in  the  attempt  to  reduce  or  abolish  the  leakage  of  water 
through  the  arch.  It  was  found  that  all  loose  stone  was 
coated  with  a  fine  layer  of  day  and  sand,  and 
the  grout  which  was  forced  into  this  mass 
had  only  filled  the  interstices  without  making 
tight  contact  with  the  individual  pieces  of  the 
stone  packing.  The  result  was  that  the  water  again 
soon  leached  out  pas.^ages  and  channels  in  the  ma.ss  and 
in  a  short  time  no  effect  of  the  grout  injection  remained. 
The  condition  of  the  grouted  work  is  illustrated  by  one 
of  the  sketches  in   Fig.  2  herewith. 

The  total  cost  of  the  repairs  described  above  included: 
Roadbed,  track  and  signal  work  to  the  amount  of  M. 
50,000;  Brick,  cement,  stones,  waterproofing,  and  other 
material,  M.  200,000;  Contract  labor,  M.  650,000.  The 
total  cost  was  M.  900,000,  or  approximately  $225,000. 


A  Cablen-ny  Vp  Mt.  Dlnnc  is  to  be  built  for  passenper  ser- 
vice under  direction  of  Prof,  von  .Sails,  son-in-law  of  the  late 
Mr.  Guyer-Zeller.  of  Zurich,  the  projector  of  the  Jungfrau  Ry. 
This  cableway  is  to  be  built  in  four  sections.  The  first  sec- 
tion has  a  rise  of  653  m.  in  a  horizontal  distance  of  about  2 
km.  The  cables  are  carried  on  27  steel  towers  10  m.  to  25  m. 
high.  The  minimum  gradient  is  15%  and  the  maximum  is 
S5%.  The  second  section  makes  a  vertical  rise  of  743  m.. 
terminating  at  the  Glacier  des  Bossons.  This  section  has  ari 
average  gradient  of  63%.  The  third  section,  about  1  km.  long, 
terminates  at  the  Premiere  Arete  and  has  a  mean  gradient  of 
67%.  The  fourth  section,  terminating  at  the  Col  du  Midi  has 
a  total  rise  of  760  m..  or  a  maximum  grade  of  60%.  The  cars 
to  run  on  the  line  each  carry  20  passengers.  The  two  sup- 
porting cables  on  each  section  are  parallel  and  about  4  ra. 
apart.  One  car  rises  while  the  other  descends,  an  endless 
hauling  cable  controlling  their  movement.  The  steel  carrying 
and  hauling  cables  are  64  mm.  and  32  mm.  In  diameter  re- 
spectively. The  two  lowest  sections  are  expected  to  be  com- 
pleted by   1914. 

ISnelnoerliiK  work  In  Philadelphia  municipal  affairs  seems 
to  have  been  of  little  account  during  the  era  of  political  man- 
agement of  the  city's  affairs,  but  the  Blankenburg  administra- 
tion has  instituted  a  number  of  reforms  which  promise  to  give 
a  proper   prominence   to   the   engineer. 

The  Bureau  of  Highways  and  Street  Cleaning  of  the  Phila- 
delphia Department  of  Public  Works,  has  the  responsibilltj 
for  the  maintenance  of  all  roads  and  streets  within  the  cltj- 
limits,  including  over  1000  miles  of  paved  streets  and  nearly 
300  miles  of  macadam  road,  as  well  as  180  miles  of  earth 
roads.  The  Bureau  also  has  charge  of  all  repaving  and  street 
reconstruction,  of  the  construction  of  parks  and  boulevards, 
of  street  cleaning,  and  the  collection  of  ashes  and  garbage 
over  the  entire  city  and  of  the  maintenance  of  all  the  city's 
sewers  and  of  all  the  city  bridges,  aggregating  an  investment 
of  over  $21,000,000. 

Although  practically  all  this  is  engineering  work.  Mayor 
Blankenbnrg's  administration  when  It  took  charge  of  affairs, 
found  that  out  of  the  266  persons  engaged  in  the  administra- 
tive work  of  the  Bureau,  outside  of  laborers,  foremen,  etc., 
only  one  was  ranked  as  an  engineer,  and  he  was  receiving 
the  munificent  salary  of  $1500  per  annum.  This  lone  civil 
engineer  was  assistant  to  a  man  without  engineering  edu- 
cation  or  experience. 

In  the  reorganization  of  the  Bureau  under  its  present 
Chief.  Wm.  H.  Connell,  the  work  which  the  Bureau  carries  on 
has  been  placed  in  charge  of  an  engineering  force,  made  up 
of  15  assistant  engineers,  17  engineering  inspectors  and  80 
ordinary  inspectors,  nine-tenths  of  whom  are  also  engineers. 
Temporary  inspectors  are  also  employed  at  $100  per  month 
during  the  construction  season.  A  scale  of  salaries  and  po- 
sitions has  been  established,  under  which  there  are  four 
grades  of  inspectors  at  $1200  to  $1500  per  year  and  five 
grades  of  assistant  engineers  at  $1500  to  $4000  per  year.  In 
the  future  It  is  planned  to  fill  these  positions,  when  vacancies 
occur,  chiefly  by  promotion  from  the  lower  grades  after  the 
examination   of   candidates   by   the   Civil    Service   Commission. 


1314 


E  X  G  I  X  E  E  R  I  N  G     NEWS 


Vol.  G9,  No.  26 


New  Shops    of  the  Canadian  Pacific 
Railway  near  Calgary,  Alberta,  Canada 

The  Canadian  Pacific  Railway  has  recently  put  in  oper- 
ation near  Calgary,  Alberta,  Canada,  a  large  shop  plant 
of  more  than  ordinary  interest  by  reason  of  its  size,  its 
modern  design  and  the  speed  with  which  it  was  con- 
structed. Its  location  is  at  Ogden,  4y2  mi.  from  Calgary, 
which  is  2250  mi.  from  Montreal.  Its  distance  from 
those  sections  of  the  continent  where  the  greater  part 
of  the  construction  materials,  machinery  and  equipment 
were  produced,  constituted  the  first  and  one  of  the  most 
important  problems.  A  second  important  problem  arose 
on  account  of  the  construction  season  being  extremely 
short  owing  to  the  high  latitude,  frost  remaining  in  the 
ground  until  about  Apr.  1  and  returning  with  snow  as 
early  as  Oct.  1.  A  third  very  important  problem  was  the 
comparative  scarcity  of  labor  La  the  Canadian  Northwest, 
this  condition  being  greatly  aggravated  during  the  late 
summer  months  when  harvesting  begins  and  all  labor 
markets  are  practically  drained  of  men. 

Plans  had,  therefore,  to  be  drawn,  materials  ordered, 
deliveries  made  and  a  complete  field  force  organized  so 
that  the  shops  could  be  closed  in  between  Apr.  1  and  Dec. 
1  and  sufficiently  heated  so  that  inside  work  could  be 
continued  after  the  cold  weather  had  set  in. 
Description  of  Shops 

The  erecting  shop  which  is  778x75  ft.,  is  served  by  two 
traveling  electric  cranes  carried  on  two  levels.  A  120- 
ton  crane  furnished  with  two  60-ton  trolleys  is  carried 
on  the  upper  level  and  is  used  for  transferring  and 
wheeling  and  unwheeling  locomotives.  One  of  the  trolleys 
on  this  crane  is  equipped  with  a  10-ton  auxiliary  hoist  for 
handling  light  material  at  a  high  hoisting  speed.  Another 
] 0-ton  traveling  electric  crane  operates  at  high  si)eed  and 
serves  the  entire  area  of  the  erecting  shop,  for  handling 
material  in  that  shop  and  transferring  it  to  the  black- 
smith shop  and  machine  shop.  Tiie  machine  slio])  and  the 
boiler  shop  are  located  in  adjacent  bays  on  citlicr  side  of 
the  erecting  shop. 

Provision  is  made  on  the  crane  columns  in  the  erect- 
ing siiop  for  attaching  portable  jib  cranes  for  use  in 
dismantling  and  erecting  material  on  the  front  ends  of 
locomotives.  These  cranes  are  i)laced  where  desired  by 
means  of  the  overhead  traveling  electric  cranes. 

The  maciiiiie  shop  for  heavy  machine  tools  is  located 
parallel  witii  and  adjacent  to  the  erecting  shop.  It  is 
60-ft.  9  in.  wide  and  the  same  length  as  the  erecting 
shojj.  A  high-speed  traveling  crane  of  10-ton  capacity 
covers  the  entire  area  of  this  shop.  Material  can  be 
brought  into  the  shop  through  a  door  provided  in  the 
end  of  the  Wuildiiig,  the  material  being  brought  up  lo 
the  end  of  the  machine  shop  by  the  electri('  yard  crane 
which  travels  across  the  end  and  outside  of  the  loco- 
motive shop. 

Space  for  the  lighter  machine  tools  is  jn-ovided  in  a 
shop  having  the  same  dimensions,  parallel  with  and 
along.-iide  of  the  heavy  machine  shop.  I'rovision  has  been 
made  for  a  forennin's  office  elevated  above  the  floor  and 
having  a  liberal  glass  surface  in  the  walls  so  as  to  give 
the  best  possible  view  of  the  shop. 

The  blacksmith  shop  is  located  alongside  of  and  par- 
allel with  the  erecting  shop  on  the  opposite  side  from 
the  machine  shop. 


The  space  for  the  boiler  shop  is  provided  in  a  two- 
bay  building,  alongside  of  and  parallel  with  the  erect- 
ing shop  at  the  end  of  the  blacksmith  shop,  352  ft.  long 
and  the  same  width  as  the  latter  shop. 

The  riveting  tower  is  located  between  two  of  the  roof 
trusses  in  the  end  of  the  boiler  shop,  with  a  25-ton  cranr 
for  serving  the  hydraulic  riveter. 

An  entrance  track  is  provided  through  the  outside  wall 
of  the  boiler  shop  on  which  boilers  or  other  equipment 
going  to  this  department  can  be  delivered  on  ears  under 
the  traveling  crane,  for  unloading,  or  may  be  loaded  out 
for  shipment  in  the  same  way. 

The  heating  throughout  is  done  by  the  indirect-fan 
system.  For  distributing  the  heated  air,  underground 
concrete  and  tile  ducts  are  used. 

The  general  illumination  consists  of  Cooper-Hewitt 
lamps  with  circuit  and  plug  boxes  for  extension  loop 
cords.  Provisions  have  also  been  made  for  incandescent 
lighting  circuits  for  individual  lighting  at  machine  tools 
where  required,  and  for  outlet  boxes  for  connecting  ex- 
tension lamp  cords  to  provide  lighting  for 'the  interior 
of  the  locomotive  boilers  on  the  erecting  floor. 

A  suitable  system  of  piping  is  provided  for  distributing 
live  steam,  compressed  air,  fuel  oil  and  also  water  for 
fire  protection,  drinking  and  hydraulic  pressure. 

Outlets  for  compressed  air  are  provided  in  duplicate  in 
the  sides  of  each  of  the  engine  pits  to  supply  compressed 
air  for  operating  pneumatic  tools. 

In  the  main  locomotive  shop  the  electrical  feeders 
from  the  power  company's  transmission  lines  are  carried 
in  underground  ducts,  bringing  the  current  at  the  volt- 
age delivered  by  the  power  company,  viz.,  2200  volts,  to 
a  substation  located  adjacent  to  and  immediately  outside 
of  the  low  machine  bay,  the  transformers  for  stepping 
down  to  440  volts  being  located  in  this  substation.  Here 
also  arc  located  two  direct-current  motor  generators.  The 
switchboard  for  controlling  the  power  and  lighting  cir- 
cuits in  the  machine  shop  and  for  the  tender  shop  and 
foundry  is  also  located  in  this  substation.  As  far  as 
possible  distributing  feeders  are  carried  in  conduit  be- 
neath the  shop  floor,  thereby  minimizing  the  amount  of 
exposed  wiring  in  the  shops. 

The  building  containing  all  of  the  above  departments 
of  the  locomotive  shop  is  constructed  with  a  structural- 
steel  frame  carried  on  concrete  foundations.  The  ex- 
terior walls  up  to  the  window-sill  line  are  of  concrete 
and  above  the  window  sills  are  of  hollow-tile,  plastered. 

With  the  exception  of  the  blacksmith  shop  and  a  por- 
tion of  the  boiler  shop  the  floor  throughout  is  constructed 
with  a  IV^-in.  asphalt  mastic  wearing  surface  which  is 
underlaid  with  a  rough  concrete  slab  about  6  in.  thick. 
In  the  ijlacksmith  shop  and  a  ]>ortion  of  the  boiler  shop 
the  floor  is  of  cinders. 

The  roof  sheathing  is  constructed  of  2x4's,  surfaced 
on  one  side  and  one  edge  and  spiked  together  on  edge, 
thus  aff'ordiwg  good  fire-resistance  qualities  and  mater- 
ially reducing  the  heat  losses.  The  roof  water-proofing 
is  four-ply  tarred  felt,  pitch  and  gravel,  with  copper 
flashing. 

The  tender  and  wh(>el  shop  is  coiistrncted  with  a  struc- 
tural-steel frame  and  with  Mvvl  roof  tru.sses;  otherwise 
the  general  construction  of  the  building  is  similar  to  that 
described  for  the  main  locomotive  sliop.  It  is  an  L- 
shaped  structure  263xS()  H.  with  an  L  180x80  ft., 
and   affords   space    for    making    repairs    to    locomotive 
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tenders,  stcMiii-slinvi'ls  mikI  otlior  iniiiiilcnaiicc-of-way 
equipment. 

Space  for  the  pattern  sliop  and  pattern  storage  is 
provided  in  a  separate  building  loeatcd  adjacent  to  the 
foundry,  a  fire  wall  separating  the  pattern  shop  from  the 
pattern  storage.  The  general  eonstruetion  of  the  build- 
ing is  the  same  as  that  of  the  other  buildings — the  roof 
of  slow-burning  mill  eonstruetion.  The  structure  is 
162x31  ft.  and  is  heated  by  the  direct  system  and  lighted 
with  keyless-socket  marine  tyi)e  incandescent  lamps.  A 
sprinkler  system  is  provided  for  fire  protection. 

The  gray-iron  foundry  building  is  20.3.\80  ft.,  con- 
structed with  two  bays.  The  frame  is  of  structural  steel 
carried  on  concrete  footings.  The  general  construction  is 
the  Siune  as  that  descrilied  for  the  other  building  except 
that  the  floor  is  of  the  usual  clay  type  used  in  foundries 
and  the  roof  over  the  cupola  room  is  of  corrugated  as- 
bestos. Heating  is  by  the  indirect-fan  system  with  under- 
ground tile  and  concrete  hot-air  ducts.  For  general 
illumination  flaming  arcs  are  used  in  the  high  bay  and  in 
the  low  bay,  with  outlet  boxes  for  extension  lamp  cords. 

The  storehouse  and  office  building  is  SSSy^xGO  ft.  The 
walls  are  constructed  of  hollow-tile  blocks  on  concrete 
foundations  which  are  carried  up  so  as  to  bring  the  floor 
of  the  storeroom  to  the  car-door  height. 

For  storing  and  distributing  oil  a  separate  building  is 
provided  convenient  to,  but  located  far  enough  away 
from,  the  storehouse  and  other  buildings  to  eliminate 
the  fire  risk.  It  is  constructed  with  tile  walls  (plastered 
on  the  exterior)  on  concrete  foundations,  with  a  concrete 
basement  at  one  end  for  the  tanks  which  contain  the  oil 
for  local  distribution.  The  roof  is  of  reinforced-con- 
crete  slabs,  as  is  also  the  floor  of  the  pump  room  over 
the  basement.  That  part  of  the  building  used  for  storing 
oil  in  barrels  has  a  cinder  floor.  The  pump  room  is  par- 
titioned off  with  a  brick  wall  carried  up  to  make  a  fire 
wall. 

The  oilhouse  basement  is  heated  by  tha  direct  system 
to  the  temperature  necessary  to  render  the  oil  fliiid  dur- 
ing extreme  cold  weather ;  the  direct  system  being  also 
used  to  heat  the  rest  of  the  building.  The  lighting  of 
the  building  is  with  kej'less-socket  marine  type  incandes- 
cent lamps.  There  is  fire  protection  in  the  form  of 
sprinklers. 

The  coach  repair  and  paint  shop,  of  which  a  photograpii 
is  shown,  is  302x146  ft.  and  has  fifteen  tracks  on  2-l:-ft. 
centers.  It  is  constructed  with  hollow-tile  carried  on  con- 
crete foundations.  Heavy  timber  posts  support  the  roof, 
which  is  of  slow-burning  mill  construction.  Otherwise, 
the  construction  is  the  same  as  that  described  for  the 
main  shop  building. 

Heating  is  by  the  indirect  fan  system  and  the  lighting 
is  by  incandescent  lamps.  Compressed  air,  steam  and 
water  service  and  automatic  sprinklers  are  provided. 

The  freight-car  repair  shop,  303x231  ft.,  is  supplied 
with  compressed-air  and  steam  and  water  service  piping, 
heated  with  the  indirect  fan  system  and  lighted  by  100- 
watt  tungsten  lamps. 

Two  eight-inch  wells  equipped  with  electrically  oper- 
ated pumps  have  been  put  down,  for  obtaining  water  for 
shop  purposes.  To  supplement  this  supply  and  to  pro- 
vide a  main  source  of  supply  for  fire  protection,  the  city 
of  Calgary  has  brought  down  into  the  shop  site  to  a  point 
midway  the  length  of  the  main  shop  building  on  the  west 
side  a  ten-inch  cast-iron  water  maia.     The  shop  service 


:inil  lire  lines  arc  coniiected  into  this  main  and  into  a 
steel  tank  of  125,000  gallons  capacity,  which  is  erected 
on  a  TO-ft.  steel  tower,  principally  for  ii.se  in  connection 
witii  automatic  sprinklers  in  the  various  buildings  where 
these  are  installed. 

I'ltoiillHss  OK  Tin:   WoiiK 

Tile  liication  III'  the  .shops,  as  previously  stated,  is  about 
11/2  miles  east  of  Calgary,  practically  on  the  open  prairie 
and  before  beginning  construction,  arrangements  had  to 
be  made  to  house  and  board  on  the  shop  property  a  con- 
siderable labor  force.  To  this  end,  frame  i)unk-houseK 
were  erected  with  two  tiers  of  bunks  on  each  side  of  the 
building,  eight  bunks  long,  each  house  having  a  capacity 
of  32  men.  Stoves  were  placed  in  the  center  aisle  and 
benches  along  the  sides  of  the  lower  tier  of  bunks.  With 
the  approach  of  summer,  and  as  the  labor  forces  were  in- 
creased, some  of  the  men  were  housed  in  standard  12x14- 
ft.  wall  tents  which  accommodated  four  men  each.  A 
large  mess  room  with  kitchen  and  storeroom  space  was 
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fitted  up  with  a  capacity  for  feeding  about  400  men  at 
one  time. 

As  there  were  no  accommodations  near  the  shops  for 
men  with  families,  the  Railway  Company  put  into  tem- 
porary service  a  train  to  carry  the  men  back  and  forth 
from  Calgary,  and  several  hundred  men  went  back  and 
forth  on  this  train  each  day.  This  arrangement  helped 
the  situation  considerably,  especially  as  the  season  ad- 
vanced and  all  kinds  of  labor  became  more  difficult  to 
obtain.  A  standing  order  was  placed  through  several 
labor  agencies  in  Calgary  to  send  men  daily  to  the  job. 
As  the  work  neared  completion  the  bunk  houses  and  mess 
house  were  turned  over  to  the  Railway  to  take  care  of 
their  own  men  who  were  at  that  time  living  in  cars  on 
the  property.  This,  of  course,  relea.sed  the  cars  and  per- 
mitted their  use  at  other  points. 

The  work  was  designed  and  built  in  its  entirety  by 
Westinghouse,  Church,  Kerr  &  Co.,  consulting  and  con- 
structing engineers,  of  Montreal  and  New  York,  work- 
ing under  the  direction  of  Mr.  .1.  G.  Sullivan,  Chief  En- 
gineer of  the  Western  Lines  of  the  Canadian  Pacific  Rail- 
way, and  Mr.  N.  E.  Brooks,  Division  Engineer. 

The  progress  schedule  below  will  show  the  prosecution 
of  the  work  but  it  .should  again  be  pointed  out  that  it 
was  not  possible  to  break  ground  until  Apr.  1,  l!tl2.  and 
by  Mar.  17,  1913,  the  locomotive  shop  was  in  full  oper- 
ation. When  the  magnitude  of  the  work  is  considered 
as  also  its  distance  from  the  larger  centers,  it  will  be 
appreciated  that  a  record  for  promjJt  performance  has 
been  established. 
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The  progress  of  the  work  was  as  follows : 


Duration 

Completed 

of  job  in 

1912 

1913 

months 

Apr.  15 

Mar.  15 

U 

Apr.  15 

Mar.  15 

Apr.  15 

Mar.  15 

11 

May  15 

Jan.  15 

June  15 

*Deo.  15 
*(1912) 

Apr.  30 

Mar.  31 

u* 

JiUy  15 

Mar.  31 

Apr.  30 

Feb.  28 

10 

Locomotive  shop 

Tender  shop 

Coach  shop 

Power  house 

Storehouse  and  offices 

Freight  car  shop 

Foundry 

Planing  mill 

Pattern  shop  and  storage July  31 


Modern  Steel-Tipple  Design* 

By  John  A.  GarciaI 

steel  structures  have  been  built  in  the  Illinois  and  Indi- 
ana coal  fields  only  during  the  past  ten  or  fifteen  years  and 
have  not  been  generally  adopted  in  either  of  these  states, 
except  that  fireproof  structures  are  now  required  by  law  in 
Illinois.  At  the  same  time  there  has  been  a  steady  progress 
in  the  West  toward  more  substantial  construction  and 
toward  mines  designed  for  greater  safety  and  longer  life. 
This  fact,  together  with  the  demand  for  better  preparation 
of  the  product  in  addition  to  the  more  recent  requirement   of 


timber  structure  of  sufiicient  rigidity  to  prevent  the  vibra- 
tion of  the  screens  from  affecting  the  scales  and  seriously 
damaging  the  main  structure. 

The  first  steel  tipple  followed  almost  exactly  the  lines  of 
the  accepted  wooden  structure.  At  least  six  steel  columns 
were  placed  on  or  adjacent  to  the  curbing,  the  screens  were 
carried  on  an  independent  structure,  and  the  batter  braces 
were  connected  as  formerly.  The  whole  structure  was  in- 
terwoven with  a  networlt  of  light  angle  bracing.  The  actual 
worlting  stresses  in  the  tower,  when  first  calculated,  were 
found  to  be  surprisingly  small  and  the  required  sections  ex- 
tremely light.  But  the  first  designers  did  not  realize  that 
steel  is  a  very  elastic  material,  and  that  a  structure  of  suf- 
ficient theoretical  strength,  which  could  be  built  for  a  cost 
approximating  a  well  constructed  wooden  tipple,  would  lack 
entirely    the    rigidity    necessary    for    satisfactory    operations 


Fio.  1.  New  Type  of  Stickl  Tipple  and  Scueen  House;  West  Kentucky 

(John  A.  Garcia,  Chicago;  Inventor;   Allen   &   Garcia,    Chicago,    Engineers. 


law,    haB   led   to   a   very   interesting   development    of   this   line 
of  engineering. 

The  keystone  of  a  mining  Installation  Is  the  shaft  and 
tipple.  In  the  old  days  the  shaft  was  put  down  In  the 
cheapest  possible  manner;  small,  cramped  and  timber  lined. 
The  tipple  was  placed  Immediately  on  the  curbing  or  Just 
outnlde  of  It.  The  tipple  usually  consisted  of  six  heavy  ver- 
tical timbers  placed  at  the  corners  of  the  two  hoisting  com- 
partments, braced  laterally  by  batter  braces  and  carrying 
the  sheave  wheel  on  cross  timbers  at  the  top.  A  heavy 
timber  brace  was  then  framed  between  the  sheave  deck  and 
the  enKlne  foundations.  The  weighhouse  was  supported  by 
similar  bents  placed  between  the  tracks  and  the  screens  were 
hung  or  supported  underneath  and  covered  by  a  loading  shc'd. 
When  shaker  screens  began  to  come  Into  use  It  was  found 
necessary  to  support  them  on  an  Independent  Interior  struct- 
ure,   as    It    proved    very    dllllcult    to    produci-    and    maintain    a 


•Abslrnel  of  a  paper  read  at  the  Mining  Conference  at 
the  University  of  Ilflnoln,  May  8,  10.  1913. 

tAllen  &  Garcia  Co.,  Engineers,  McCormlck  Building,  Chi- 
caKo 


under  the  shock  of  hoisting  and  dumping  and  the  constant 
vibration  of  the   screens. 

It  Is  not  surprising,  therefore,  that  the  first  steel  struct- 
ures were  distinctly  less  rigid  and  satisfactory  than  their 
wooden  predecessors.  They  had  one  advantage  in  that  they 
were  fireproof.  The  freedom  from  shrinkage  and  rotting  was 
offset  by  the  rusting  of  the  metal  and  the  extreme  liability  of 
the  light  members  to  damage  from  accident.  Any  damagrs 
to  the  shaft,  any  settlement  around  it,  or  fire  in  the  curbing 
had  almost  as  destructive  an  effect  on  the  tipple  as  If  it  had 
been  built  of  wood,  and  coal  operators  began  to  wonder 
whether  even  the  small  increased  cost  of  steel  was  worth 
while. 

The  first  step  toward  the  construction  of  a  steel  tipple 
distinctly  superior  to  wood  was  the  A-frame  design,  In  which 
the  legs  of  the  tower  are  carried  onto  firm  ground  well  away 
from  the  shaft.  Another  Improvement  Introduced  about  the 
same  time,  consisted  of  spanning  the  tracks  with  a  clear 
span  and  carrying  the  screens  on  a  bridge,  so  as  to  avoid  the 
Inconvenience  and  danger  of  columns  located  between  the 
tracks.     The  first  A-frame  tipples,  so  far  as  the  writer  knows. 
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were  di-alKiud  by  Aiulii^ws  Allien  In  1899;  uml  the  lliat  brldm- 
for  carryliiK  the  screens,  by  (ieorKe  S.  Klce,  «t  iibout  the 
same  time.  Since  that  time  It  h:is  become  almost  the  uni- 
versal practice  of  deslKnera  (even  when  the  old  six-column 
towers  are  employed)  to  carry  the  foundations  well  away 
from  the  shaft;  and  the  clear  span  over  the  tracks,  while 
not  generally  adopted,  has  been  coming  more  and  more  Into 
favor. 

The  A-frann-  tipple,  while  a  distinct  Improvement  over 
previous  construction  and  g^reatly  superior  to  the  wooden 
structure  in  strength,  permanence  and  rigidity,  had  some 
serious  drawbacks.  The  guidis  had  to  be  carried  Inside  of  a 
widely  spreading  tower  by  means  of  substantial  horizontal 
frames:  and  these  frames,  even  If  of  sufficient  strength,  were 
particularly  liable  to  damage  and  corrosion  and.  when  really 
built  for  permanence,  added  greatly  to  the  cost  of  the  struct- 
ure. In  this  respect  the  old  form  of  six-column  tower,  when 
the  footings  are  carried  a  surticient  distance  outside  the 
shaft,  still  has  an  advantage  over  the  A-frame  type,  although 
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Fig.  2.    Fkont  Elkvation  of  Steel  Tipple,  with 
Brace   Toweu   on    Engixe-House    Side 
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neutralized  by  the  greater  complexity  and 
character  of  the  structure, 
signs  the  independent  screen  structure  was 
The  effect  of  the  vibration  of  the  screens 
erstood  and  so  inadequately  analyzed  that 
lers  appeared  to  be  brave  enough  to  break 
[•evailing  practice  and  design  a  structure 
ff  and  strong  enough  in  all  its  parts  and 
.ble  vibration  so  localized  that  no  damage 
structure  or  inconvenience  to  the  operation 


In  the  meantlmi-  then-  cami-  a  devi-lrjpment  In  the  direc- 
tion of  concrete  MhaftH.  This  construction  not  only  r.-moveg 
the  danger  of  tin',  but  makes  the  shaft  curbing  (In  most 
cases)  the  best  and  most  substantial  as  well  as  the  least  ex- 
pensive foundation  on  which  to  place  the  tower.  Thus  the 
prlncljial  advantage  of  the  A-frame  structure   was  removed. 

About  two  years  ago.  the  Allen  &  Garcia  Co.  took  up  the 
problem  of  building  a  tipple  over  a  concrete  shaft  and  de- 
cided to  place  the  main  column  members  directly  on  the 
curbing.  We  were  unwilling  to  revert  to  the  six-column  de- 
sign, on  account  of  Its  complications  and  ambiguity  of  stresii, 
and  finally  a  system  of  construction  was  evolved  (and  pro- 
tected by  patents*)  which  seemed  to  us  to  be  a  distinct  Im- 
provement over  any  previous  construction.  Instead  of  put- 
ting columns  at  the  corners  of  the  shaft,  two  main  column) 
are  placed  In  the  middle  of  the  curbing  at  each  end  of  the 
shaft  just  back  of  the  guides,  the  guides  themselves  be- 
ing carried  directly  by,  or  bracketed  from  these  columns. 
The  center  guides  are  also  carried  by  a  vertical  column  di- 
rectly between  them,  this  column  being  hung  from  the  main 
structure,  so  as  not  to  rest  on  the  buntings,  and  being 
bracketed  at  several  points  so  as  to  have  ample  lateral  and 
longitudinal  stiffness.  When  adapted  to  an  end  hoist  tower, 
the  sheaves  are  carried  directly  on  an  A-frame  of  the  same 
width  as  the  column,  the  forward  leg  of  which  Is  carried 
down  to  the  ground  in  a  line  outside  of  the  resultant  of  the 
cable  stress.  All  columns  are  made  of  such  width  as  will 
insure  sufficient  lateral  rigidity  when  unsupported  through- 
out their  length,  and  to  carry  the  Journal  bearings  of  the 
sheaves.  The  main  structure  carrying  the  welghhouse  and 
screens,  is  built  over  the  tracks  at  right  angles  to  the  hoist- 
ing frame  and  designed  to  give  the  greatest  possible  rigidity 
to  the  tower  and  to  carry  the  shock  of  dumping  directly  to 
the  ground.  This  construction  is  shown  in  Figs.  1  and  2, 
which  represent  the  steel  tipple  for  the  West  Kentucky  Coal 
Co.,  at  Sturgis,   Ky. 

With  this  tower  of  extreme  rigidity,  it  is  an  easy  matter 
to  design  a  screen  structure  so  stiff  that  the  vibration  of  the 
screens  will  have  little  or  no  effect  upon  it  and  the  screens 
can  then  be  hung  on  properly  journaled,  rigid  hangers,  so 
as  to  operate  with  only  a  fraction  of  the  friction  and  wear 
incident  to  roller  bearings.  The  eccentrics  or  other  operat- 
ing mechanism  for  the  screens  may  then  be  supported  on 
cross  members,  so  that  any  vibration  arising  from  them  will 
be  entirely  absorbed  before  being  communicated  to  the  main 
structure. 

The  advantages  of  this  construction  are  many.  In  the 
first  place,  the  main  tower  is  composed  of  three  very  heavy 
and  substantial  members  which  can  be  encased  in  concrete 
so  as  to  protect  them  entirely  against  accident  or  corrosion. 
Second,  the  weight  and  cost  of  the  main  tower,  in  spite  of  its 
great  strength  and  rigidity,  are  scarcely  half  that  of  a  prop- 
erly designed  A-frame  tower.  Third,  the  shaft  is  left  en- 
tirely clear  at  the  bottom  of  the  tower,  so  that  the  rails  and 
other  material  can  be  easily  loaded  on  the  cages.  Fourth, 
the  foundations  are  cheapened  and  cut  down  in  number  and 
a  screening  structure  of  sufficient  stiffness  can  be  built  and 
rigidly  connected  to  the  main  structure.  Fifth,  the  guides 
are  attached  directly  to  the  tower  columns  and  form  a  stiff 
rigid  slide  for  the  cages  from  shaft  to  dumping  point;  all  at 
a  less  cost  than  the  former  style  of  construction. 

In  working  out  the  details  of  this  new  type  of  structure 
it  became  necessary  to  make  a  careful  analysis  of  the  action 
and  operation  of  the  screens.  The  first  requirement  is  to  de- 
sign the  screens  so  that  they  will  be  as  nearly  balanced  as 
possible  under  the  varying  conditions  of  load.  This  can 
usually  be  accomplished  by  making  the  upper  section  of 
the  screen,  which  received  the  coal  directly  from  the  weigh- 
pan,  somewhat  shorter  and  lighter  than  the  lower  section. 
In  studying  the  forces  acting  upon  the  screen  through  the 
driving  rods,  it  became  evident  that  it  was  possible  to  de- 
vise a  much  better  operating  mechanism  than  the  time- 
honored  eccentric.  The  eccentric,  while  a  very  convenient 
device,  is  inefficient  and  troublesome  for  transmitting  power. 
The  friction  on  the  eccentric  strap  is  great,  causing  frequent 
heating,  and  the  diameter  is  so  large  that  perfect  lubrication 
becomes  difficult.  We  substituted  a  bell-crank  device,  oper- 
ated by  driving  rods  from  two  large  flywheels  which  per- 
fectly balance  the  two  sides  of  the  screen.  In  this  way  the 
power  factor  is  made  so  constant  that  the  motor  or  engine 
can  be  directly  connected  to  this  shaft  and  as  the  whole 
mechanism  is  self  contained,  the  resulting  vibration  is  very 
small.  The  driving  rods  have  brass  journal  bearings  of 
ample  size,  arranged  for  thorough  lubrication,  and  the  ratio 
of  lever  arms  is  such  that  the  forces  are  reduced  to  25% 
before  reaching    the   driving  rods   and   the   flywheels. 

The   next  step  was  to  adapt  the   "A  &  G"   tipple  construc- 
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tion  to  a  timber-lined  shaft  and  this  has  proved  to  be  unex- 
pectedly easv.  It  is  only  necessary  to  carry  the  two  mam 
colums  on  law  "A  Frames."  or  even  on  ^teel  beams^to  any 
desired  distance  from  the  shaft  curbing.  Next  comes  the 
adaptation. 

Modern  Methods    in  the  Manufacture 
of  Portland  Cement 

By  H.   K.   G.   Bambeu* 

[The  following  description  of  some  of  the  late  develop- 
ments ill  cement  mamifacture  is  a  part  of  an  addres,s  de- 
livered by  Mr.  Baniber  before  the  Vancouver  branch  ot 
the  Canadian  Society  of  Civil  Engineers,  May  26,  1913. 
The  plant  which  is  taken  as  the  example  is  a  new  one 
nearing  completion  at  Bamberton,  on  Saanich  Inlet,  V  an- 
eouver  Island.— Ed.  Engixeekixg  Xews.] 

The  manufacture  of  Portland  cement  has  its  origin  in 
Great  Britain,  where  suitable  materials  are  found  in  the 
greatest  abundance.  The  advancement  of  chemical  science 
however,  has  enabled  materials  of  different  characteristics 
found  in  various  parts  of  the  world  to  be  brought  '"  «  "««• 
and  the  author  himself  has  been  engaged  in  British  Columbia 
on  the  construction  of  a  cement  plant  at  Bamberton  on  the 
Saanich  Inlet,  Vancouver  Island,  for  the  Associated  Cement 
Co.,  (Canada)  I.td..  a  company  formed  by  the  Associated 
Portland  Cement  Manufacturers  (1900)  Ltd.,  of  England  to 
operate  upon  a  practically  pure  limestone,  and  a  clay  shale 
of  verv  uniform  composition.  Particular  reference  win  be 
made  to  the  special  additional  processes  which  have  been  in- 
troduced m  the  new  plant  on  Saanich  Inlet,  in  order  to  in- 
sure the  absolute  uniformity  of  quality,  the  absence  of  which 
in  the  product  of  many  plants  has  been  the  cause  of  much 
anxiety  and   trouble   to   the   constructional   engineer. 

There  are  many  factors  which  help  to  produce  various  un- 
satisfactory results,  but  perhaps  the  feature  ot  most  im- 
portance In  the  experience  of  the  engineer,  and  the  one  in 
which  uniformity  is  most  desirable,  is  that  of  setting  time. 
The  difficulties  of  the  engineer  are  great,  if  during  the  con- 
struction of  some  important  work  he  is  suddenly  confronted 
by  a  change  in  the  characteristics  of  the  materials  he  is 
using,  to  counteract  which  might  necessitate  a  reconsidera- 
tion of  his  methods  of  construction,  and  it  should  be  the  aim 
ot  all  cement  manufacturers  to  supply  as  uniform  a  ma- 
terial as  possible;  so  regulating  the  various  properties  of 
their  product  to  suit  the  climatic  and  other  conditions  exist- 
ing, which  latter  have  a  most  important  bearing  on  the 
setting  time  of  all  cement,  which  as  a  chemical  product  is 
rapidly  affected  by  changes  in  atmospheric  conditions.  The 
difflculties  which  confront  the  cement  manufacturer,  who 
having  produced  an  article,  the  very  first  auality  of  which 
Is  subject  to  variation  in  many  of  its  characteristics  due  to 
such  atmospheric  changes,  is  not  fully  realized,  or  under- 
stood, and  It  frequently  happens  when  some  difficulty  arises 
In  connection  with  construction,  due  to  such  causes,  the 
quality  of  the  cement  Is  unjustly  impugned.  Long  exper- 
ience has  taught  the  prudent  manufacturer  how  to  produce 
cement  which  is  least  affected  by  such  changes,  and  the 
methods  adopted   will    be    shortly   described. 

The  manufacture  of  Portland  cement  necessitates  three 
distinct  and  separate  operations — the  first  process  is  me- 
chanical, and  Includes  the  assembling,  proportioning,  amal- 
gamating, and  grinding  the  raw  materials — the  second  chem- 
ical, during  whith  the  material  prepared  by  the  first  process 
Is  calcined  at  a  high  temperature,  bringing  about  chemical 
combination  of  the  various  Ingredients— Ihe  third  and  final 
process  being  partly  mechanical  and  partly  chemical,  in 
which  the  clinker  resulting  from  the  calcining  operation,  to- 
gether with  a  small  percentage  of  retarder,  is  reduced  to  a 
fine  powder.  During  the  latter  operation  the  cement  Is  sub- 
mitted to  a  partial  process  of  hydration  by  means  of  steam, 
at  a  temperature  ranging  between  220°  and  300°  F..  and 
after  BUbsequent  cooling  the  cement  Is  ready  for  Immediate 
use. 

PROCESS  1 — It  Is  essential  that  the  raw  materials  se- 
lected are  of  such  physical  character  as  to  be  easy  of  re- 
duction, and  such  chemical  composition  that  the  resulting 
mixture  contains  the  necessary  Ingredients  In  proper  ratio 
one  to  the  other.  If  bo  constituted,  and  thus  available  for 
the  purpose,  the  proportions  of  the  mixture  are  kept  constant 
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by  means  ot  continuous  chemical  supervision,  the  permissible 
limits  ot  variation  in  the  composition  of  the  raw  mixture 
being    very    narrow. 

This  preliminary  part  of  the  manufacture  may  be  con- 
ducted by  one  of  three  methods  depending  upon  the  physical 
condition  of  the  raw  material  to  be  operated  upon. 

Where  the  materials  are  soft,  as  in  the  case  of  chalk, 
clay  and  marls,  such  as  are  found  in  England,  the  wet  pro- 
cess is  usually  adopted,  which  consists  ot  reducing  the  ma- 
terials together  to  a  pulp,  or  slurry,  containing  about  40% 
water.  This  is  easily  accomplished  in  open  wash  mills,  or 
pug   mills,    requiring   but   small   expenditure    of    power. 

When  one  or  both  of  the  materials  are  of  a  hard  or 
crystalline  character,  and  in  some  cases  with  the  soft  ma- 
terials already  referred  to,  the  dry  process  is  adopted,  which 
consists  of  evaporating  the  water  from  the  raw  materials  as 
quarried,  and  grinding  them  in  a  dry  state  to  a  fine  powder, 
by   means   of   suitable   machinery. 

The  third  process,  which  is  suitable  for  both  soft  and  re- 
fractory materials,  has  been  adopted  for  the  works  at  Bam- 
berton, Saanich  Inlet,  and  consists  of  a  semi-wet  process,  in 
which  the  drying  of  the  raw  materials  is  avoided — the  ma- 
terials being  reduced  to  a  thick  slurry  in  mills  suitable  also 
for  the  dry  process,  but  with  a  small  percentage  of  water, 
producing  a  more  uniform  and  reliable  product  than  is  pos- 
sible   with    the    dry    process. 

In  any  of  the  processes  it  is  essential  to  reduce  the  raw 
material  to  such  fineness  that  at  least  95%  will  pass  through 
a  sieve  having  32,400  openings  per  square  inch,  more  par- 
ticularly where  the  materials  have  not  been  partially  mixed 
by  nature. 

A  great  improvement  in  the  quality  of  the  cement  is 
produced  by  the  introduction,  at  this  stage  ot  the  manu- 
facture, of  such  storage  capacity  and  machinery  that  large 
quantities  ot  this  prepared  slurry  can  be  kept  in  reserve,  and 
continuously  mixed,  thus  correcting  any  irregularities  that 
may  have  occurred  in  the  composition  of  the  material  during 
the  first  mixing  and  grinding  operations.  By  this  means  a 
product  of  absolutely  correct  and  uniform  composition  is  pre- 
sented to  the  kiln  for  calcination,  and  it  will  be  readily 
understood  that,  although  the  cement  industry  as  a  whole 
has  not  until  recently  thought  it  necessary  to  provide  such 
intermediate  storage  of  prepared  ra.-w  material,  how  import- 
ant it  is,  before  the  material  is  submitted  to  an  expensive 
chemical  process  of  calcination,  in  which  the  desired  results 
are  so  adversely  affected  by  any  irregularity,  either  in  the 
material,  or  the  temperature  at  which  the  operation  is  con- 
ducted, that  this  correcting  process  should  be  installed.  It 
is  not  possible  to  get  perfect  chemical  combination  of  the 
lime  with  the  silicates  and  aluminates  of  the  clay  or  shale 
unless  the  materials  have  been  reduced  to  a  very  fine  state 
of  subdivision,  and  have  been  thoroughly  amalgamated. 

PROCESS  2 — The  calcining  or  clinkering  is  carried  out  In 
rotary  kilns,  which  with  modern  practice  are  increasing  in 
size,  now  averaging  from  150  to  200  ft.  in  length,  and  from 
7  to  10  ft.  in  diameter,  being  set  at  an  angle  to  the  hori- 
zontal of  H  i".  to  the  foot.  The  raw  material  is  ted  into  the 
upper  end  of  the  revolving  kiln,  while  the  fuel  tor  raising 
the  temperature  within  the  kiln  is  introduced  at  the  lower 
end,  the  raw  material  passing  successively  through  the  three 
operations  ot  drying,  calcining,  and  clinkering,  on  its  pass- 
age down  the  kiln,  the  clinker  leaving  the  kiln  at  red  heat. 
This  heat  is  removed  by  passing  it  through  rotary  coolers, 
and  is  used  for  heating  the  air  tor  combustion  passing  into 
the  kiln. 

The  cool  clinker  Is  now  ready  for  the  final  grinding  oper- 
ation, but  before  being  submitted  to  this  the  clinker  is  stored 
and  mixed  under  cover  in  large  bulk,  so  that  again  any  small 
irregularities  of  the  calcining  operations  are  spread  over  the 
product  of  stiveral  days,  and  thus  tend  toward  uniformity  of 
the  finished  product. 

PROCESS  3— After  cooling  and  mixing,  the  clinker,  which 
Is  material  of  hard  and  refractory  character,  is  reduced  to  a 
fine  powder  with  the  aid  of  very  powerful  crushing  and 
grinding  machinery,  details  of  which  will  be  explained  with 
the  aid  of  lantern  slides.  The  importance  of  very  fine  grind- 
ing was  not  realized  until  recent  years,  but  its  value  will  be 
understood  when  it  is  known  that  it  is  only  the  impalpable 
powder  of  the  cement  which  has  any  cementitioue  properties 
— the  coarser  particles  present  being  of  no  more  value  than 
their  equivalent  bulk  ot  sand  or  crushed  rock.  It  is  com- 
mon practice  at  the  present  time  to  so  reduce  the  clinker 
that  85%  will  pass  through  a  sieve  having  32,400  openings 
per  square  Inch,  but  at  the  new  works  at  Bamberton,  ma- 
chinery has  been  Installed  to  enable  the  cement  to  be  so 
ground  that  95%  will  pass  through  this  sieve  if  required. 
This  extra  fineness  materially  increases  the  cost  of  produc- 
tion, but  adds  considerably  to  the  eementitloiis  value  of  the 
material.      Using   this    fine-ground    cement    a    much    richer   and 
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stronKi'i'  i-Diicicti'  is  nbtiilmil,  hy  rca.Sdn  of  thr  lai'KOr  quant- 
ity of  cemfiititliiUH  mati-ilal  iiriHcnt  In  th«  Vfry  llru'ly  k>'"'1I1(1 
cement,  or  on  tlu'  othir  hand  (lonomles  In  cost  of  conHtruc- 
tion  can  be  oblainfd  by  itaMiin  of  the  lai'ifer  amount  of  an- 
gregate  which  such  flne-ground  iinunt  will  carry,  to  pro- 
duce  etiual    results. 

During  the  process  of  grlndlUK  provision  is  made  for  the 
regulation  of  the  setting  time  of  the  ciment.  Cement  clinker 
ground  without  any  such  provision  Is  always  very  quick  set- 
ting. The  method  adopted  at  the  Uamberton  works  is  similar 
to  that  now  almost  universally  employed  in  England,  and 
consists  of  injecting  steam  into  the  tube  mills  during  the 
final  process  of  grinding  together  with  the  addition  of  a 
much  reduced  proportion  of  gypsum,  which  is  used  as  a  re- 
tarder.  The  effect  of  this  process  is  to  hydrate  and  thus  re- 
move the  expansive  properties  of  any  loosely  combined  lime 
compounds  which  have  resulted  from  any  slight  defects 
which  have  passed  the  earlliT  processes  uncorrected,  and 
thus  produce  a  cement  which  is  safe  to  use  immediately  after 
manufacture,  even  If  taken  hot  from  the  mill,  and  by  means 
of  this  process  the  setting  time  of  ci  inent  can  be  regulated  to 
suit  all   requirements. 

The  dlflBcuIty  often  experienced  by  engineers,  however, 
in  using  hot  cement  is  being  provided  against  by  the  intro- 
duction, at  the  Bamberton  works,  of  a  separate  cooling  plant, 
through  which  all  cement  as  it  leaves  the  grinding  mill  is 
passed.  This  special  plant  extracts  the  heat  from  the  ce- 
ment, reducing  it  to  atmospheric  temperature  before  stor- 
age. This  is  a  very  important  addition  to  the  methods  of 
modern  manufacture,  and,  although  used  largely  in  English 
plants.  Is  being  introduced  for  the  first  time  into  Canada,  or 
indeed  on  the  American  continent,  at  the  plant  now  being 
installed.  After  the  cement  has  been  submitted  to  the  pro- 
cess described,  it  is  stoi-ed,  and  mixed  in  large  bulk  at  at- 
mospheric   temperature,    before    being   placed   on    the    market. 

The  works  at  Bamberton  are  now  just  commencing  manu- 
facturing operations,  and  will  be  producing  full  output  of 
2000    bbl.    per   day    before    the    end    of   June. 


Classification  of  Water  Consumption 
in  Milwaukee,  Wis.* 

The  average  daily  con.suiiijitioii  of  water  in  Milwaukee, 
Wis.,  in  1912,  was  47,556,000  gal.  The  maximum  daily 
consumption  has  reached  figures  nearly  twice  that  aver- 
age. 

The  ])resent  .sui)ply  comes  from  a  brick-lined  intake 
tunnel,  7^/^  ft.  in  diam.,  which  extends  to  a  crib  3116  ft. 
from  the  shore  of  Lake  Michigan.  From  the  crib  two 
cast-iron  pipes,  each  60  in.  in  diam.,  extend  5000  ft. 
farther  into  the  lake,  where  the  depth  of  water  over 
the  intake  is  60  ft.  The  capacity  of  the  tunnel,  with  a 
drop  of  4  ft.  in  the  pump  wells,  is  75,000,000  gal.  in  24 
hours,  and  with  a  drop  of  8  ft.  in  the  pump  wells,  95,- 
000,000  gal.  The  practical  limit  of  the  present  water- 
works has,  therefore,  been  reached  and  the  construction 
of  a  new  intake  tunnel  was  recently  begun.  The  new  in- 
take will  consist  of  a  4000  ft.  brick  tunnel,  13  ft.  in  diam- 
eter, extending  to  a  crib  in  40  ft.  of  water.  From  the 
crib  four  lines  of  72-in.  cast-iron  pipe  will  extend  to  a 
point  6000  ft.  from  shore  in  60  ft.  of  water.  The  con- 
tract was  let  on  Apr.  29,  of  this  year. 

•From    the    recent   annual    report    of   the   Milwaukee   Water 


III  rdiiiicc  lidii  with  Ibc  coiistmclirdi  of  the  iK.'W  works 
the  city  engineer  has  coinpiled  some  intercHling  Ktati«tic8 
on  the  amount  and  character  r)f  the  city'tt  water  con- 
siimptioii,  which  are  given  in  the  accompanying  tables. 

The  metered  water  rate  in  Milwaukee  is  I'/^c.  per  100 
cii.ft.,  or  6c.  per  1000  gal.,  for  wat(;r  furnished  within 
the  city,  anil  6c.  per  100  cu.ft.,  or  8c.  per  1000  gal.,  for 
water  furnished  beyond  the  city  limits.  This  rate  applies 
to  all  consumers  regardless  of  quantity  consumed.  There 
were  57,657  services  metered  on  Jan.  1,  1913,  and  700 
services  unnietcred,  but  these  were  to  have  been  metered 
by  May  1,  19!:$. 

The  water  dciiartment  has  roiiiid  no  flat-rate  a.s.sess- 
meiit  plan  uliicii  has  proven  fair  iiiid  ((iiiitable  and  has 
decided  in  the  futui'e  to  meter  tiie  services  of  all  con- 
sumers great  and  small.  The  department  has  found,  by 
experience,  as  has  been  found  evei-ywhere  else,  that  wil- 
fal  waste  ceases  as  soon  as  the  consumer  discovers  that 
others  no  longer  pay  for  his  wastefulness. 

Table  I  gives  the  classification  of  metered  consumers 
for  the  year  1912.  One  hundred  of  the  largest  consumers 
paid  $402,563,  or  nearly  50^  of  the  entire  revenue  of 
the  water  dc])artraent  during  1912. 

TABLE  I.     CLASSIFICATION  OF  WATER  CONSUMERS 
MILWAUKEE,  WIS. 

1.185  less  than  $0.50  per  year 2  10% 

6,M7  between  SO-SO  and  $1   00  per  year 11 .00% 

l.i,lS2  hotwoon  SI  00  .inrl  S2  00  per  year 20  .3.3% 

lO.lwC,  between  $2  110  ,inil  S:i  (III  per  year 18  48% 

7,1.57  hctwccn  .«:!  nil  :,ii,l  .>i t  nil  ,)crycar 12.41% 

4,s;w  between  .$1  DO  mii.I  -S.')  HO  per  year 8.50% 

8,017  between  $.").00  and  .«I0,00  per  year 13  90% 

2,228  between  SIO.OO  and  $20  (10  per  year 3  8fi% 

598  between  $20.00  and  *:S0  (K)  per  year 1 .00% 

271  between  $30.00  and  $40.00  per  year 0.47% 

167  between  $40.00  and  $.W.OO  per  year 0.29% 

376  between  $.50  00  and  $100  00  per  year 0.63% 

428  between  $100  (HI  and  $  .iOO. 00  per  year 0. 76% 

66  between  $.500.00  and  $1(XX).00  per  year 0.11% 

80  between  SIOOO  00  and  over 0.14% 

57,657  UK)  00% 

Table  II  gives  the  comparative  statement  of  water  con- 
sumption, pumped,  metered  and  unaccounted  for  in  1912. 
The  cost  per  1000  gal.  based  on  the  total  pumpage  and 
ordinary  expenditures  was  1.6c.,  and  based  on  the  amount 
for  which  the  city  received  revenue,  2.15c.;  the  actual 
cost  per  1000  gal.,  including  siiiJving  fund  charges,  de- 
preciation, taxes,  and  4%  interest  on  net  invested  capital 
w'as  5.773c.  The  revenue  per  1000  gal.  based  on  the 
total  pumpage  was  4.676c.,  and  based  on  the  71.73%  of 
the  total  for  which  the  city  actually  received  pavment, 
was  6.257c.  per  1000  gal. 

The  largest  consumer  on  the  water  registrar's  list  is 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.,  who.se  shops 
are  .just  outside  the  city  limits.  The  water  bill  for  these 
shops  in  one  year  amounted  to  $70,000.  The  shops  em- 
ploy 6000  men. 

The  per  capita  consumption  in  lin2  was  113.2  gal. 
per  day,  but  eliminating  the  100  largest  consumers  the 
daily  per  capita  consumption  was  only  75  gal. 


T.VBLE    II.     COMPARATIVE    STATEMENT    OF    WATER    CONSUMPTION— 1912 


Minicipai: 
buildings,  parks, 

sprinivling, 
fire  ex- 

tinguisiiinf; 

Metered 432,460,200 

Estimated  flat  rate 1,145,703,526 

Under  registration  of  meters 

Slippage  of  pumps 

"Unaccounted  tor" 

Total  water  consumption 1,578,163.726 

Per  cent  of  total  pumpage 9 .  06 

Daily  consumption  per  capita,  gal.  10.26 


Industrial: 

power  and 

manufacturing 

6,270,402,1.30 

63,896,250 


6.334,298,380 
36  40 

41   20 


Commercial: 
dwellings  and 

stores 

4,734.356,770 

360,664,000 


5,095.020.770 
29.27 
.33  14 


Slippage  of 
pumps 


Under- 

registration  of 

meters 


870.280,479         522,168,287 


"Unaccounted 

for"  Total  gal. 

11,4,37,219.100 

1.570.263.776 

522.168.287 

870.280.479 

3.005.677.938  3,005.677.938 

3,003,677,938  17.405.609.580 

17.27  


19. 


113  2 


9  10 

Reve- 
nue 

Per  mil- 
cent,  gal. 

65.71  

9.02  

3.00  

5.00  

17.27  

100. 00  $46.76 

100.00  
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George  Blinn  Francis 

The  suddeu  death  of  George  B.  Francis  on  the  night 
of  June  9,  from  a  hemorrhage  of  the  hrain,  was  noted 
in  our  issue  of  June  12.  For  nearly  a  year  past  Mr. 
Francis  had  been  in  ill  health  so  that  he  had  been  obliged 
to  relinquish  his  professional  work.  His  death,  while 
still  in  the  prime  of  life,  will  be  felt  as  a  severe  loss  by 
his  many  friends  in  the  engineering  profession. 

George  Blinn  Francis  was  born  at  West  Hartford, 
Conn.,  Jan.  31,  1857.  He  was  a  lineal  descendant  of 
some  of  the  very  earliest  settlers  in  the  Connecticut  Val- 
ley. After  attending  the  public  schools  of  his  native 
town  and  the  Hartford 
High  School,  from  which 
he  was  graduated  at  the 
age  of  17  years,  he  went 
to  Providence,  R.  I.,  where 
he  took  a  minor  position 
in  the  engineering  depart- 
ment of  the  Providence 
city  water-works. 

He  remained  there  sev- 
eral years  until  in  the 
early  '80's,  the  con.struc- 
tion  of  the  West  Shore 
R.R.  opened  a  chance  for 
employment  to  many 
young  engineers  who  af- 
terward won  distinction 
in  the  profession. 

During  the  railway  con- 
struction boom  of  1880 
to  1887,  Mr.  Francis  was 
one  of  the  army  of  engi- 
neers who  were  roaming 
from  the  Atlantic  to  the 
Pacific  wherever  new  rail- 
ways were  being  surveyed 
and  built.  During  this 
time  he  was  connectcil 
successively  with  the  West 
Shore  R.R.,  the  Oregon- 
Washington  R.R.  &  Navi- 
gation Co.,  the  Xorthern 
Pacific    Terminal    Co.,    in 

Oregon,  the  Eads  Teliuantepcc  Ship  li;iil\\:iy,  nl'  New- 
York  City,  which  was  proposed  by  tlic  late  Janus  1>. 
Eads  to  transfer  ships  across  the  Istlinuis  of  Teluuuite- 
pec  in  Me.xico,  the  Xew  York,  Ontario  &  Western  Ry., 
in  New  Jersey,  the  West  Shore  R.R.,  in  .\ew  York,  the 
Portland  Construction  Co.,  at  Portlan<l,  Ore.,  the  Xorth- 
ern Pacific  Ry.,  in  Wasiiington,  the  South  Pennsylvania 
R.  R.,  in  Pennsylvania,  tlie  Xew  Jersey  Junction  Ry.,  in 
New  Jersey,  and  tiie  Xew  York  Central  &  Hudson  River 
R.R.,  in  Xew  York.  During  tlie  early  jiart  of  tliis  per- 
iod, on  Apr.  11,  1H82,  lie  was  married  to  Miss  Florence 
Louise  Green,  of  I'rovidence. 

On  May  1,  18H7,  he  returned  to  his  old  liome  nt  Provi- 
dence, where  he  had  been  appointed  Piiiieipal  .\ssistant 
I<;ngiiieer  of  tiie  Xew  York,  Providence  &  iioston  R.R., 
now  the  Siiore  Line  of  (he  Xew  York,  Xew  Haven  & 
Hartford  R.R.  This  position  he  resigiu-d  in  1892  to  be- 
come Resident  T*!ngineer  of  the  Xew  York,  Providence 
&  Boston  &  Old  Colony  R.R.  Tenninul  t.'o.,  having  direct 


charge  of  the  design  and  construction  of  the  Providence 
railroad  terminals.  By  his  conspicuous  success  at  Provi- 
dence a  larger  field  for  his  engineering  talents  was  soon 
opened,  and  in  1896  he  was  appointed  Resident  Engi- 
neer and  Acting  Chief  Engineer  of  the  Boston  Terminal 
Co.  on  the  construction  of  the  famous  South  Terminal 
passenger  station  in  Boston,  Mass.,  one  of  the  first  of  the 
Treat  passenger  terminal  stations  in  the  United  States. 
The  Providence  and  Boston  terminals  are  fitting  monu- 
ments of  Mr.  Francis'  engineering  skill. 

On  the  completion  of  the  Boston  terminal  in  1900, 
Mr.  Francis  again  returned  to  Providence,  this  time  as 
Chief  Engineer  of  the  Providence  street  railway  system. 
In  June,  1902,  he  resigned 
this  position  and  removed 
to  New  York  City  where 
he  became  the  head  of  the 
civil  engineering  staff  of 
Westinghouse,  Church, 
Kerr  &  Co.,  and  as  such 
he  had  charge  of  much  im- 
portant work  in  connec- 
tion with  the  Pennsyl- 
vania Terminal  in  New 
York  City.  He  also  served 
as  Chief  Engineer  and 
Consulting  Engineer  on 
many  other  large  projects 
undertaken  by  AVesting- 
honse.  Church,  Kerr  &  Co., 
in  Rhode  Island,  Massa- 
chusetts, New  York,  New 
Jersey,  Pennsylvania,  Vir- 
ginia, Michigan,  Missouri 
and  Georgia.  During  the 
few  years  he  had  also  done 
a  great  variety  of  work,  as 
consulting  engineer,  es- 
pecially in  Providence, 
where  his  previous  work 
was  well  known  and  ap- 
preciated. 

It  is  natural  that  a  man 
of  so  active  a  temperament 
should  have  availed  him- 
self of  every  opportunity 
Id  meet  anil  kniiw  his  l)r(ither  members  of  the  engineering 
profession,  and  thus  we  find  him  not  only  a  member  but 
a  very  active  member  of  the  American  Society  of  Civil 
Engineers,  the  Canadian  Society  of  Civil  Engineers,  the 
Institution  of  Civil  Engineers  of  Great  Britain  and  a 
Past-President  of  the  Boston  Society  of  Civil  Engineers. 
The  breadth  and  scope  of  his  activities  not  only  as  a 
meml)er  of  the  American  Society  of  Civil  Engineers  but 
as  a  ])racticing  civil  engineer  may  in  a  small  measure  be 
gained  from  a  mere  mention  of  the  subjects  of  the  papers 
and  discussions  which  he  contributed  to  the  Tranmctions 
of  that  society:  Bridge  Substruetnre  and  Concrete  Work; 
''Electric  Railways  in  the  Oliio  A'alley  between  Steuben- 
vilie,  Oliio,  aiul  Vani)ort,  Penn."  ;  Electrification  of  the 
Suburban  Zone,  New  York  Central  &  Hudson  River 
R.R. ;  Overloaded  Bridges ;  Panama  Canal ;  Sinking 
Bridge  Piers;  Substructure  of  Marsh  River  Bridge; 
"The  New  York  Tunnel  Extension  of  the  Pennsylvania 
R.R. ;  Certain  Engineering  Structures  of  the  New  York 
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Terminal  Area";  "The  Scranton  Tunnel  of  lliv  Lacka- 
wanna &  Wyoming  Valley  RAl.",  for  wliieli  lie  received 
the  Thomas  P'iteh  Rowland  Pri/e  in  lltOG;  ''The  South 
Terminal  Station,  Boston,  Mass.";  Unilorm  I'nictice  in 
Pile-Driving. 

Mr.  Francis  was  also  prominent  in  the  Masonic  Fra- 
ternity and  was  a  Past-Master  of  his  home  lodge  in 
Providence. 

He  is  survived  by  a  widow  and  one  son,  George  B. 
Francis,  Jr.  The  interment  was  at  his  birthplace  in 
West  Hartford,  Conn. 

Federal  Report  on  Carey  Act 
Irrigation  Projects 

A  third  and  fiual  report  on  the  "History  and  Present 
Condition  of  the  Carey  Act  Projects"  was  made  to  the 
Secretary  of  the  Interior  on  Feb.  15,  1913  (Senate  Doc- 
ument 1097,  62d  Congress,  3d  Session)  by  a  committee 
created  during  the  previous  year.  The  committee  con- 
sisted of  F.  R.  Dudley,  of  the  General  Land  Office;  F.  W. 
Hanna,  of  the  Reclamation  Service;  and  Herman  Sta- 
bler, of  the  Geological  Survey.  The  report  consists  of 
a  general  introduction,  a  review  of  operations  under  the 
Aet  by  states  and  a  general  summary  and  conclusions. 
The  latter  is  here  reprinted,  as  follows : 

The  extent  of  Carey  Act  operations  in  the  various  states, 
and  the  technical  reclamation  of  lands  as  evidenced  by  the 
ttrantingr  of  patents,  is  shown  by  the  followfng  table,  taken 
from  the  report  of  the  Commissioner  of  the  General  Land 
Oftlce  for   1912: 

The  table  shows  the  Carey  Act  has  been  productive  of  Ir- 
rigation progress  in  that  nearly  474,000  acres  of  land  have 
had  waer  supplies  made  available  to  them.  Of  this  area  over 
62%  is  in  Idaho,  over  22%  in  Wyoming,  nearly  11%  in  Ore- 
gon, and  the  remainder,  a  little  over  5%,  in  Montana  In  the 
other  states  practically  no  reclamation  has  so  far  resulted. 
In  addition  to  the  reclaimed  lands  for  which  patent  has  issued 
there  are  over  200,000  acres  of  lands  included  in  pending  ap- 
plications for  patent.  No  information  is  available  to  show 
v/hat  proportion  of  the  land  technically  reclaimed  has  actu- 
ally been  irrigated.  If,  however,  it  be  assumed  that  at  the 
date  of  the  report  from  which  the  above  table  was  taken  wa- 
ter was  available  for  680,000  acres  of  Carey  Act  lands,  and 
that  50%  of  these  were  actually  irrigated,  it  would  follow 
that  the  total  area  irrigated  under  the  Carey  Act  in  1912  was 
about  310,000  acres. 

It  is  well  known  that  the  Carey  Act  projects  include  large 
areas  of  private  lands  as  well  as  segregated  lands.  No  de- 
tailed information  as  to  the  areas  of  such  private  lands  ia 
available,  but  it  seems  likely  from  fragmentary  data  that 
the  Carey  Act  projects  as  a  whole  have  made  water  available 
for  an  area  of  1,200.000  acres,  of  which  possibly  600,000  acres 
were  irrigated.  These  estimates  are,  of  course,  of  doubtful 
accuracy.  It  seems  fairly  certain,  however,  that  water  has 
been  made  available  for  about  20  per  cent,  of  all  the  lands 
that  have  been  segregated  to  the  several  states,  and  thou- 
sands of  acres  of  additional  lands  are  being  brought  under 
water  every  year.  With  all  the  undesirable  features  of  its 
history,  therefore,  it  must  be  concluded  that  much  actual  de- 
velopment has  been  accomplished.  That  more  actual  reclama- 
tion has  not  been  accomplished  and  that  severe  and  well 
merited  criticism  of  operations  under  the  act  has  arisen  is 
due   chiefly   to   the  following  causes: 


(a)  Tho  Inactivity  durInK  the  oiirly  utaK'tii  of  th.-  uct.  dus 
larKily  to  a  lack  of  iiiipreclnllon  of  ItH  puNHlbllltlcii  on  the 
part  of  tho  atiitcH  und  to  a  lack  of  Intcri-Ht  on  thii  part  of 
capital,  an  a  reMult  of  Iuhh  experienced  by  promoturii  of  prl- 
vati>    Irrigation    proJoctH. 

(b)  The  Mi'icreKallon  of  land  for  lonK  perlodn  of  time  at 
the  rcfiucsts  of  promoterH.  either  without  fund*  for  nnuneinK 
the  project  or  without  Intention  to  Invent  their  own  fund*  In 
tho  undertakln(fB.  reitullInK  In  lonn  delayn  without  aecom- 
pllshlng  regultH. 

(c)  The  undereHtlmatlon  of  co»tn  of  Irrigation  workn.  r<— 
!iultln(r  In  bankruptcy  of  the  cotintructlon  companleii  or  long 
ilcliiys  In  getting  additional  funds  for  completing  the  devol- 
opmentB. 

(d)  Careless  and  InefDclent  state  supervision  of  Carey 
Act  matter  In  general  and  In  particular  of  the  construction 
of  the  Irrigation  works,  resulting  In  nonacceptance  of  the 
works    and    In    legal    proceedings. 

(e)  Prior  to  establishing  the  practice  of  Federal  Investi- 
gation of  the  water-supply  for  the  segregation  before  ap- 
proving the  segregation,  the  segregation  of  lands  with  Inade- 
quate and  incompetent  knowledge  of  the  water-supply  for 
them  resulting  In  Insuftlclent  water-supply  for  properly  Irri- 
gating the  land. 

(f)  Improper  methods  of  disposing  of  the  lands  under  the 
segregations,  permitting  them  to  pass  Into  the  hands  of  local 
and  nonresident  speculators,  who  either  have  unloaded  their 
holdings  onto  the  actual  farmer.s  with  heavy  burdens,  or  who 
are  renting  their  holdings  to  such  farmers,  or  who  are  keep- 
ing their  lands  out  of  cultivation. 

(g)  Failure  to  appreciate  the  long  time  required  to  settle 
and  develop  the  arid  lands  and  reduce  them  to  a  profitably 
productive  state  and  to  adjust  payments  of  water  rights  therefn. 

(h)  Failure  to  appreciate  distances  to  produce  markets 
and  the  time  required  to  develop  local  markets  and  local  stock 
consumption   of  crops. 

(i)  Dishonesty  of  state  officials  In  the  administration  of 
Carey  Act  matters  in  collusion  with  dishonest  construction 
work  by  the  contractor  on    projects  under  development. 

(j)  Application  for  segregation  of  large  areas  of  land 
when  irrigation  securities  could  be  readily  sold,  accompanied 
by  failure  to  finance  the  projects  promptly,  subsequent  financ- 
ing being  made  difficult  or  Impossible  by  unfavorable  market 
conditions   for  such   securities. 

The  chief  obstacle  in  the  way  of  Carey  Act  projects  at 
present  is  a  general  lack  of  confidence  on  account  of  past 
failures,  resulting  in  inability  to  secure  financial  backing. 
When  a  market  for  Carey  .-Vet  bonds  Is  found.  It  is  generally 
at  a  price  to  the  developing  company  of  80  to  85.  thus  making 
the  cost  of  money  to  the  company  at  the  rate  of  7%  or  more 
on  the  basis  of  a  6%.  and  in  addition  requiring  the  redemp- 
tion payment  for  the  bond  to  be  from  20  to  25%  greater  than 
the  original  pi'oceeds.  The  cost  of  colonization,  which  is  a 
surprisingly  large  item  in  undertakings  of  this  character;  the 
cost  of  administration  during  a  period  of  20  years  more  or 
less,  from  the  beginning  of  construction  until  the  last  deferred 
payments  have  been  made  by  settlers:  the  cost  for  interest 
for  the  period  of  investigation  and  construction  and  until  the 
interest  on  settlers'  notes  is  sufficient  to  offset  the  bond  in- 
terest; and  a  profit,  even  though  small,  for  the  developing 
company  and  the  people  who  have  taken  the  risks  of  the 
development  increase  the  cost  of  the  land  to  the  settler,  under 
even  the  best  projects  of  this  character,  to  an  amount  in  the 
neighborhood    of   twice   the   actual    construction    cost. 

It  is  evidently  not  possible  under  any  scheme  of  financing: 
and  development  to  remove  all  of  these  Items  of  cost  from 
irrigated  land.  Under  the  Government  projects  of  the  Recla- 
mation Service  the  items  of  Interest  and  profit  have  been 
eliminated,  but  the  costs  of  colonization  and  administration 
remain.  In  addition  to  the  actual  cost  of  construction.  It  has 
been  suggested  that  the  same  items  could  be  reduced  under 
the  Carey  Act  by  the  states  lending  their  credit  to  the  proj- 
ects and  supervising  their  development  In  such  manner  as  to 
assure    successful    development    under    reasonable    conditions. 


OPERATIONS  UNDER  THE  CAREY   ACT,   BY  STATES 
(State  desert-land   segregation    under  section   4  of  the  act   of  Aug.    18,    1894    28    Stat.,    372-422).    and    the   acts    amendatory 
thereof,   commonly  known  as  the  Carey  Act,  with  the  action   taken  thereon  from  the  passage  of  the  act  to  June  30,   1912.) 


Colorado 

Idaho 

Montana.  . .  . 

Nevada 

New  Mexico. 

Oregon 

Utah 

Washington. . 
Wyoming. . . . 

Total.... 


.\pplied  for 

373„593  56 

3,106,994  17 

554,432.63 

163,789  05 

10,164  68 

736,163  60 

435,170  02 

155,649.39 

1.765.079.48 

Segregated 

.\cre3 

272,197  98 

1,299,541.63 

200,597.06 

36,808  59 

7,.564.68 

338,617.19 

136,820  63 

Rejected  or 

relin<iuii*hed 

.\cre3 

40,221  77 

877,609  93 

373,206  74 

47,229  35 

2,600  00 

229,647.12 

267,980.83 

155,649.39 

300.400.66 

Patented 
.\cre3 

Reconveyed 
Acres 

Time  to 

reclaim  extended 

.\cre8 

295.995  68 
2S.653.03 

51.178.46 

10,104.03 

62.604.95 

'51.583  13 

6.014.49 

100.767  oir 

473.999.51 

999.083.61 

3.977  23 

17.397.53 

7,301,036.58 

3,291,231  37 

2,300,545.79 

20.095  75 

131,180. 94 
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A  Special  Problem  in  Reverse  Curves 

By  Wm.  C.  Crosby* 

An  interesting  problem  in  reverse  curves  presented  it- 
self recenth'  for  solution  anrl  various  handbool^s  on  rail- 
road curve  problems  were  duly  consulted  in  order  to  find 
some  ready  formula  applicable  to  the  case  in  hand;  but 
to  no  purpose.  It  became  necessary  to  "get  into"  the 
problem,  with  the  resulting  consequence  of  making  a  dis- 
covery useful  in  its  application  to  the  solution  of  the 
problem  at  hand  as  well  as  important  in  its  general  adap- 
tability to  all  reverse-curve  problems. 

The  Problem — Referring  to  Fig.  1,  the  points  A  and 
B  were  fixed  points  on  the  tangents,  and  the  reverse 
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Pig.  1.    Special  Reverse-Cuuve  Problem:  Tan- 
gent Points  A  and  B  Fixed,  and  Reverse 
Curvature  to  Occur  on  Line  S  P 
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curvcH  AP  and  PB  were  to  connect  the  tangents,  but 
with  the  specific  condition  that  the  point  /'  of  reverse 
curvature  must  lie  on  the  prolongation  of  the  street  line 
HP  as  shown. 

Since  it  was  not  permitted  to  disturb  the  jwsition 
of  either  A  or  B  and  since  the  true  position  of  P  was 
not  known  excepting  that  it  was  a  point  somewhere  on  a 
fixed  line,  it  became  necessary  to  dctcrriiiiie  the  locus 
of  ail  the  various  points  of  reverse  curvature  for  any  pair 
of  conjugate  reversing  arcs  tangent  at  A   and   B,  and 


within  the  limits  of  the  fixed  tangents.  Having  deter- 
mined this  locus,  its  intersection  with  the  fixed  line  SP 
determines  the  true  position  of  P,  after  which  the  radii 
MP,  NP  could  then  be  computed  as  well  as  any  other 
matter  which  might  be  necessary. 

Fig.  2  is  a  skeleton  sketch  of  the  conditions  presented 
in  the  given  problem,  having  the  corresponding  points 
marked  the  same  as  in  Fig.  1.  The  dotted  auxiliary  lines 
used  in  the  computation  are  also  shown. 

Solution — The  are  APB  shown  in  a  solid  line  is  the 
locus  of  all  points  of  reverse  curvature  possible  between 
A  and  B  and  is  olitained  thus: 

Draw  a  circle  passing  through  the  three  given  points 

A,  B  and  C ;  the  center  of  this  circle  is  D.    Join  .4  with 

B,  which  is  a  chord  in  the  circle  just  drawn.  Through 
the  center  D,  draw  a  diameter  perpendicular  to  the  chord 
AB  and  cutting  the  circumference  at  E ;  then  E  is  the 
center  of  a  circular  arc  through  A  and  B,  which  arc  is  the 
desired  locus.  Its  intersection  P  with  the  given  line  SP 
is  the  point  of  reverse  curvature  sought  in  the  specific 
problem. 

The  required  values  can  be  calculated  on  the  basis  of 
the  geometrical  construction.  Choosing  one  of  the  two 
tangent  points  A  ox  B  as  an  origin  and  arbitrarily  as- 
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signing  a  bearing  to  the  tangent  will  often  facilitate  the 
computation,  for  by  so  doing  and  deriving  coordinates 
for  the  dilferent  |)oints  much  purely  trigonometrical  work 
as  well  as  the  study  of  the  geometrical  interdependence 
of  the  given  points  and  those  lo  l)e  found  will  be  avoided. 

This  last  remark  may  ajipear  superfluous  to  the  tech- 
nical man;  but  it  carries  with  it  a  hint  for  the  benefit  of 
(hose  who  have  had  but  little  practice,  or  lack  in  train- 
ing, and  arc  sometimes  obliged  to  perforin  calculations 
which  frequently  cause  them  no  liltle  annoyance  and 
waste  of  valuable  time. 

Demon.stration— In  order  to  prove  that  the  geometric 
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construction  ol'  the  circular  -aw  Al'Il,  whose  center  is 
E,  as  shown  in  Fig.  2,  makes  this  arc  the  locus  for  all 
points  of  reverse  curvature  to  any  jjair  of  circular  con- 
Jugate  arcs  tangent  to  each  other  and  to  the  given  tan- 
gents at  the  fixed  points,  refer  to  Fig.  3  and  proceed  as 
follows : 

The  centers  of  two  conjugate  circles  tangent  to  the 
given  tangents  at  .1  and  B  are  denoted  by  M  and  N. 
Prolong  XB  to  A',  making  BR  =  PM ;  then  triangle 
MNIi  is  isosceles,  having  MN  =  RN.  Since  .1  and  B 
are  points  on  the  same  circumference  AECB,  therefore  L. 
EAC  =  Z_  EBC,  each  being  measured  by  half  the  arc 
EC;  adding  to  each  of  these  equal  angles  the  c(iual 
angles  ilAC  and  RBC  (right  angles)  makes  I.  MAE 
=  l_  RBE;  therefore,  A  MAE  =  A  RUE,  having  the 
sides  EA,  AM  and  the  included  angle  MAE  of  the  one, 
respectively  equal  to  the  sides  EB,  BR  and  the  included 
angle  RBE  of  the  other.  Hence  ME  =  RE,  and  tri- 
angle MER  is  isosceles,  with  A  EMR  =  A  ERM.  Tak- 
ing away  from  each  of  these  equal  angles  the  equal  angles 
XMR  and  XRM  leaves  A  EMP  =  A  ERB.  But  A 
ERB  =  A  EM  A ;  therefore,  A  EMP  =  A  EM  A. 

Xow  in  the  triangles  MAE,  MPE,  the  side  ME  is  com- 
mon, MA  =  MP  and  A  EM  A  =  A  EMP ;  hence,  these 
triangles  are  equal;  therefore,  PE  =  AE  =  BE.  Hence 
the  point  P  is  on  the  arc  of  the  locus  circle  which  passes 
through  .1  and  B.  But  P,  by  construction,  is  the  point 
of  reverse  curve  of  the  conjugate  arcs  AP,  PB,  and  is  a 
point  on  the  line  MN  joining  the  centers  of  these  arcs ; 
therefore,  the  point  of  reverse  curve  is  at  the  intersection 
of  MN  with  the  locus  circle  passing  through  A  and  B  and 
whose  center  is  E. 

For  any  other  position  of  M,  P  and  iN^  a  similar  dem- 
onstration will  show  that  P  must  lie  at  the  intersection 
of  MN  with  the  same  arc  APB.  Hence  APB  is  the  re- 
quired locus,  which  was  to  be  proved. 

Remarks — As  P  approaches  B  for  a  limit,  the  radius 
MA  increases  while  the  radius  NB  decreases,  and  the 
chord  AP  approaches  the  chord  AB  for  a  limit.  The 
limiting  maximum  value  for  the  radius  MA  will  be  FA, 
while  the  radius  NB  of  the  conjugate  arc  will  be  zero. 
Conversely,  as  P  approaches  A  for  a  limit,  the  limiting 
maximum  value  for  the  radius  NB  will  be  GB,  while  the 
radius  MA  of  the  conjugate  arc  becomes  zero.  These 
limiting  maximum  values  in  all  cases  may  be  at  once  de- 
termined, as  at  G  and  F,  by  drawing  BG  and  AF  per- 
pendicular to  BC  and  AC  respectively  and  intersecting 
both  by  a  diameter  through  D  perpendicular  to  AB  as 
shown. 

If,  as  often  happens,  the  tangents  are  parallel  to  each 
other,  then  the  point  of  intersection  C  will  be  infinitely 
removed  from  A  and  B,  and  likewise  the  radius  EA  will 
be  infinite  in  length ;  the  locus  then  becomes  equivalent 
to  the  chord  AB. 

Application — The  foregoing  method  will  enable  one 
radius  to  be  readily  obtained  when  the  other  is  given; 
the  position  of  the  point  of  reverse  curve  can  also  be 
determined.  Or,  it  is  possible  to  obtain  both  radii,  hav- 
ing given  the  special  case  where  the  point  of  reverse 
curve  must  lie  somewhere  on  a  fixed  line  passing  between 
the  given  tangent  points,  as  happens  in  the  problem  pre- 
sented and  illustrated  by  Fig.  1. 

Note — The  point  E  must  always  be  taken  on  the  same 
side  (if  the  chord  AB  with  C.     It  is  possible,  where  ."!  CB 


is  (ji)tusc,  for  J)  and  E  to  lie  on  opiwsite  siden  of  AB; 
then  with  A(J  =  CB,  E  and  C  would  coincide. 

In  concluding,  it  may  be  remarked  that  the  conditions 
given  in  the  problem  worked  out,  present  a  case  of  the 
most  complicated  kind,  and  the  necessity  for  determining 
the  locus  is  api)arent.  All  j)roblcms  involving  reverse 
curves,  however,  are  readily  worked  out  by  using  the 
locus,  particularly  those  in  which  the  radii  of  the  reverse 
arcs  are  unequal  and  where  the  tangents  are  not  parallel. 
In  the  graphical  investigation  of  a  tentative  study 
wherein  certain  conditions  are  to  prevail,  the  [)lotting  of 
the  locus  or  of  several  loci  will  often  save  a  great  amount 
of  time  and  trial  calculation. 

A  Cracked  I-Beam 

The  subjoined  view  of  an  18-in.  I-beam  shows  a  bad 
case  of  brittleness  and  internal  stress.  The  beam  was 
in  a  commercial  lot  of  bridge  steel,  and  was  not  handled 
with  unusual  violence.  The  circumstances  are  set  forth 
in  the  following  letter: 

This  beam  had  been  ordered  from  one  of  the  mlHs  to  be 
used  as  a  floorbeam  in  a  highway  bridge.  It  was  taken  Into 
the  shop  one  cold  winter  morning  (about  10°  below  zero) 
and   placed  on  skids   resting   on   the   nange   in  the   same   posi- 


tion as  shown  in  the  picture.  There  was  some  ice  on  the 
flange,  at  the  right-hand  end  in  the  picture,  and  one  of  the 
men  took  a  sledgehammer  and  struck  ft  on  the  top  flange 
near  the  end  to  break  off  the  ice.  The  result  can  be  seen 
in  the  picture.  The  crack  started  at  the  end.  about  the 
middle  of  the  web  depth,  and  continued  to  within  a  foot  of 
the  other  end,  where  it  stopped.  The  crack  spread  at  the 
end   where  it  started   to  about   10   in. 

The  mill  took  the  beam  back  and  replaced  it  with  an- 
other. The  incident  happened  two  or  three  years  ago,  but  I 
would  be  interested  in  getting  a  satisfactory  explanation  of 
the   cracking. 

Cases  of  cracking  of  rolled  shapes,  under  circumstances 
indicating  brittle  material  and  internal  stresses,  have  oc- 
curred before,  though  they  are  rather  infrequent.  We  are 
not  acquainted  with  any  study  of  structural  steel  to  get 
at  the  causes  of  such  behavior.  Insrot  defects — blow- 
holes, unsoundness,  segregation  of  hardening  impurities — 
affect  structural  steel  in  somewhat  the  same  wav  as  rail 
steel.  In  rolling,  the  flow  of  the  metal  under  the  rolls 
tends  to  set  up  internal  stresses  of  various  kinds,  and 
the  result  will  depend  on  temperature  of  rolling,  degree 
of  reduction  in  the  final  passes,  etc.  Much  more  informa- 
tion on  the  subject  than  is  now  available  would  be  of 
interest  to  engineers. 
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A  System  of  Sand-Filling  for  Deep 
Mine  Shafts 

A  method  of  suppljnng  dry  sand  to  a  shaft  for  filling 
purposes  has  been  devised  by  Mr.  Girdler-Brown,  Gen- 
eral Manager  of  the  Cinderella  Consolidated  Mine,  in 
the  Transvaal,  South  Africa,  and  is  described  in  a  paper 
read  at  a  meeting  of  the  Institution  of  Mining  and  Metal- 
lurgy, London,  England,  Oct.  17,  1912,  by  K.  E.  Saw- 
yer, under  whose  direction  the  plant  was  installed  and 
successfully  operated.  An  abstract  of  Mr.  Sawyer's  paper 
is  as  follows : 

The  method  described  renders  the  operation  of  sand  fining 
at  great  depths,  where,  of  course,  it  is  most  needed,  a  matter 
of  comparative  simplicity.  In  first  cost  it  compares  favor- 
ably with  any  other  method,  no  de-watering  cones  or  neu- 
tralization process  being  necessary,  and  it  shows  to  the 
greatest  advantage  when  employed  in  shafts  of  great  depth 
and  in  circumstances  where  continuous  filling  is  not  neces- 
sary,  as   interruptions  are   almost   certain   to   occur   from    time 
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to  time   In  wet  weather,   due  to  an  exces 
sand. 

The  sand  used  should  not  contain  more  than  from  h'U  to 
6%  of  moisture,  and  .•ihould  have  been  exposed  to  the  sun 
and  air  f<i^  at  least  two  days  before  use;  it  will  then  be 
practically  free  from  cyanide  and  neutral  in  character.  Sand 
In  this  condition  may  be  found  at  the  foot  of  any  working 
dump  during  fairly  dry  weather.  Sand  taken  direct  from  the 
cyanide  tanks  was  tried,  but  even  after  it  had  been  treated 
with  potassium  permanganate,  considerable  quantities  of  cy- 
anogen were  evolved  when  the  sand  became  mixed  with 
ordinary  add  mine  water.  This  action  was,  however,  en- 
tirely obviated  by  exposing  the  sand  to  the  sun  and  air,  as  al- 
ready  mentioned. 

The  plant  was  originally  laid  out  with  a  view  to  adopt- 
ing the  usual  practice  In  sand  fllllng  of  running  the  sand 
down  the  shaft  already  mixed  with  water,  but  this  Idea  was 
found  to  be  Impracticable,  owing  to  the  I'xcesslve  wear  of  the 
pipes  caused  by  liie  great  depth  through  which  the  mixed 
aand   fell,  and    the   cost   of   pumping  entailed. 

When  the  column  first  Installed  was  worn  out,  it  was  de- 
cided to  replace  this  by  a  square  wood.-n  box  conduit  down 
which  the  sand  should  fall  unmixed  with  wiiter.  This  con- 
duit measured  12x11  In.  In  croHs-sectlon.  Inside  measurement. 
and  Its  cost  was  approximately  60c.  per  running  foot.  Ob- 
servation  doors    were   cut    at   distances   of   about    100   ft. 

The  piping  and  conduit  from  the  surface  bins  were  re- 
placed  by   a  belt   which   conveyed   the  sand   to   the   top   of  the 


box  conduit.  It  was  found  that  sand  containing  no  more 
than  4%  of  moisture  would  run  freely  from  the  bins  to  the 
belt  without  handling.  On  arriving  at  the  head  of  the  box 
conduit,  the  sand  falls  down  the  box  on  to  a  steeply  inclined 
iron  plate  on  which  a  stream  of  water  is  made  to  play.  The 
plate,  by  the  way,  should  be  provided  with  a  liner  of  the 
hardest  white  cast  iron  to  counteract  the  excessive  wear  at 
that    point. 

On  being  mixed,  the  sand  and  water  flow  into  a  steeply 
inclined  conduit  where  they  undergo  further  mixture  before 
being  conveyed  by  means  of  pipes  or  other  conduits  to  the 
part  of  the  mine  requiring  filling.  The  effective  capacity  of 
the  plant  is  controlled  by  the  quantity  of  water  available,  as 
it  is  found  that  the  delivery  of  the  sand  through  the  ver- 
tical  box  is  practically  without  limit. 

From  time  to  time  trouble  was  caused  by  the  sand  con- 
taining too  great  a  percentage  of  moisture.  This  caused  it 
to  adhere  to  the  sides  of  the  conduit  in  gradually  increasing 
quantities  until  at  last  the  flow  was  seriously  impeded.  Un- 
der such  circumstances,  the  remedy  was  to  sluice  out  the 
box  with  water  from  the  surface  until  the  adhering  sand  was 
washed    away. 

In  this  connection,  experiments  were  conducted  with  a 
view  to  determining  the  maximum  percentage  of  moisture 
which  would  allow  of  the  sand  being  run  down  "dry."  The 
following    were    the    results    obtained: 

From  0  to  5%  of  moisture  allowed  the  sand  to  fall  freely, 
leaving    the    sides    of    the    box    clear    and    dry. 

From  5  to  7%  of  moisture  did  not  affect  the  fall,  pro- 
vided   that   the   sides    of   the   box   were    themselves   dry. 

From  7  to  9%  of  moisture  caused  the  sand  gradually  to 
begin  adhering  to  the  sides  of  the  conduit,  where  it  accu- 
mulated  slowly. 

From  9%  upward  of  moisture  caused  a  rapid  accumulation 
of  sand  along  the  sides  of  the  conduit. 

These  results  were  largely  influenced,  it  was  found,  by 
the    proportion    of  slime    contained    in    the    sand. 

The  liability  of  the  sand  to  choke  the  conduit  under  cer- 
tain atmospheric  conditions  renders  it  essential  to  have  an 
efl^cient  bell-signaling  service  between  the  mining  point  and 
the  surface  bins,  as  the  supply  of  sand  should  be  regulated 
in  proportion  to  the  quantity  of  water  available  for  service. 
Thus,  if  the  sand  is  supplied  too  quickly,  it  has  a  tendency 
to  pile  up  at  the  bottom  of  the  box  conduit  and  choke  it,  as 
the  water  is  not  in  that  case  sufficient  to  sluice  it  away.  On 
the  other  hand,  if  the  sand  appears  to  be  coming  down 
slowly,  it  may  be  that  a  certain  proportion  is  sticking  to 
the  sides  of  the  conduit,  on  account  of  there  being  too  great 
a  percentage  of  moisture.  When  this  is  found  to  be  the  case, 
sluicing  must  be  resorted  to  as  mentioned  previously,  and 
must  be  repeated  from  time  to  time  as  the  occasion  war- 
rants. 

Jets  of  compressed  air  were  introduced  with  a  view  to  in- 
creasing the  velocity  of  the  falling  stream,  and  thus  pre- 
venting the  adhesion  of  the  sand.  The  box  conduit  was  fur- 
thermore connected  with  the  intake  of  a  ventilating  fan  near 
the  bottom,  and  to  a  blower  at  the  top,  the  idea  being  to 
dry  the  sides  of  the  box,  and  thus  prevent  the  sand  from 
sticking.  These  devices  undoubtedly  permitted  the  use  of 
damper  sand  than  could  otherwise  have  been  employed,  but 
they  were  practically  of  no  avail  when  the  sand  contained 
more  than  10  7f  of  moisture,  and  were  consequently  aband- 
oned  after   prolonged    trials. 

There  is  actually  a  saving  in  the  quantity  of  water  re- 
quiring to  be  pumped  out  of  the  mine  when  the  sand-fllling 
plant  is  in  operation.  The  sand  in  the  stope  probably  re- 
tains at  least  109!  or  morfSture.  The  sand  as  sent  down  con- 
tains on  an  average  3%,  and  it  is  calculated  that  in  the 
course  of  a  good  day's  run,  the  water  saved  from  the  neces- 
sity of  being  pumped  4000  ft.  to  the  surface  will  amount  to 
something   like   8000   gal. 

The  labor  required  to  operate  the  plant  is  small.  A 
learner  in  charge  of  three  boys  will  look  after  the  belt  and 
surface  bins,  and  the  underground  part,  including  the  mix- 
ing point  and  the  stope  to  be  filled,  is  In  charge  of  a  timber- 
man.  The  sand  is  brought  from  the  dump  to  the  surface  bins 
by  means  of  mechanical  haulage,  the  actual  shoveling  and 
tipping  necessary  being  done  by  unskilled  labor.  Taking 
an  average  of  400  tons  per  shift,   the  cost  was  5.2c.   per  ton. 

Five  ninnt-Furnnee  Ulonlng  GnicineH.  each  with  a  capacity 
of  20,000  cu.ft.  of  free  air  per  minute,  operated  by  gas  engines 
using  blast-furnace  gas,  are  to  be  built  for  the  Maryland 
Steel  Co.  by  the  Bethlehem  Steel  Co..  of  South  Bethlehem, 
Penn.  The  engines  have  double-acting  gas  cylinders  in  line 
with  the  blowing  cylinders  and  are  similar  in  type  to  those 
now  in  operation  In  the  Bethlehem  Steel  Co.'s  own  plant.  The 
gas  engines  have  cast-steel  cylinders,  which  are  said  to  be 
larger  than  those  of  any  gas  engines  ever  built  in  this  country. 
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THE  GILMORE  AND  PITT8BUUGH  RAII.UOAD  COMPANY,  LTD. 

EBtimat*  of  Cost  of Extension To Section. 


EnKinei'ring — 5%  of  items  2-31  inc 
RiKht-of-way  ana  station  grounds. 

Real  estate 

Grading 


st«a<l,  Montana 191 

Quantity 


■inK, 


GrubbinE 

Cnninion  excavation 

Loose-rock  excavation 

Solid-rock  excavation 

Overhaul  beyond feet.  .  .  , 

Piles 

Timber  in  bulkheads,  cribs,  etc. 

Riprap 

Concrete  masonry 


Tunnels 

I.     Excavation 

D.     Masonry  lining. 
Timber  lining. . 


Acre 
Square  rod 

Cu.yd. 

Cu.yd. 

Cu.yd. 

Cu.yd. 

Lin. ft. 
M  ft.  b.m. 

Cu.yd. 

Cu.yd. 


Cu.yd. 


M  ft.  b.i 


Bridges,  trestles  and  culverts 

I.     Piles Lin.ft. 

).     Timber  in  frame  trestles  and  decks  of  pile 

trestles M  ft.  b.m. 

!.     Foundation  excavation Cu.yd. 

1.     Concrete  masonry Cu.yd. 

Bridge  steel Lb. 

Steel  guard  rails  including  splice  bars,  spikes, 

etc Ton  (2240  lb.) 

;.     Cast-iron  pipe Lb. 

1.     Timber  in  culverts M  ft.  b.m. 


Ties 

I.     Cross  ties — Ist'class Each 

).     Cross  ties — 2d  class Each 

:.     Bridge  ties Each 

1.     Switch  ties M  ft.  b.m. 

Rails,  lb.  per  yd Ton  (2240  lb.) 

Frogs  and  switches 

L.     No.  .  .  turnouts Each 

).     No.  .  .  turnouts Each 

:.     No.  . .  turnouts Each 


Track  fastenings 

Spikes— 300  in  200-lb.  keg Lb. 

Tie  plates Each 

Splice  bars  (centered)  and  bolts Pair 

Nut  locks Lb. 

Rail  braces Each 

Guard  rails  on  curves  and  in  tunnels Ton  (2240  lb.) 

Bumping  posts Each 


Ballast 

Track  laying  and  surfacing. 
Roadway  tools 
Fencing  right-of-way 

Wire  fence,  feet  panels .  .  . . 

Cattle  guards 


Crossings  and  signs 

Excavation 

Timber  in  grade  crossings 

Foundation  excavation 

Masonry  in  overhead  bridges. 
Timber  in  overhead  bridges. . . 

Steel  in  overhead  bridges 

Track  signs 

Crossing  gates 


Telegraph  and  telephone  lines 
Station  buildings  and  fixtures 

Type,  complete  with  fixtures 

Type,  complete  with  fixtures 

Type,  complete  with  fixtures 

Car-body  type 

General  office  buildings  and  fixtures 
Shops,  engine  houses  and  turntables 

Shops 

Engine  houses,  stalls 

Turntables,  length 


Cu.vd. 

M  ft.  b.n 

Cu.yd. 

Cu.yd. 

M  ft.  b.n 

Lb. 

Each 


Each 
Each 
Each 
Each 


Each 
Each 
Each 


23.     Fuel  stations. 


31.     Miscellaneous  structures. 


32.  Transportation  of  men  and  material 

33.  Rent  of  equipment 

34.  Repairs  of  equipment 

35.  Earnings  and  operating  expenses  dunng  con- 

struction   

35^.  Injuries  to  persons .  - 

43.  Law  expenses 

44.  Stationery  and  printing 

45.  Insurance 

46.  Taxes 

47.  Interest  and  commissions 

48.  Other  expenditures 

10%  added  for  unforseen  contingencies 

Total 

Compiled  by Checked  by. 


An  Estimate  of  C^ost  Form  for 
Railroad  Construction 

By    C.    0.    DiFFENDEBFEB* 

Con,struction  work  on  the  (iilmore  &  Pittsburfjli  H.R., 
lietwceii  AriiLstead,  Mont.,  and  Salmon  and  Gilinorc, 
Idaho,  I'^O  niile.'^,  was  .started  in  the  .spring  of  VJU'.i  and 
finished  in  the  fall  of  1!>1();  and  the  at-founting  depart- 
ment began  their  account.s  in  conformance  with  the  Inter- 
i^tate  Coinnierce  Coniinissiou's  in.structions  embodied  iu 
their  pamphlet  entitled  "Classification  of  E.\penditure» 
for  Road  and  Equipment  as  Prescribed  by  the  Interstate 
Comnierce  Commission  in  accordance  with  Section  "20  of 
the  Act  to  Regulate  Commerce,"  effective  July  1,  1!)07, 
and  a  supplement  effective  July  1,  1908. 

The  engineering  departments  made  out  the  prelimi- 
nary estimate  of  the  cost  in  the  usual  manner  by  collect- 
ing all  materials  of  a  kind  under  one  head,  and  when  the 
work  was  completed  there  was  considerable  clerical  work, 
done  in  transferring  items  in  order  to  compare  the  pre- 
liminary estimate  of  cost  and  the  actual  cost  when  com  • 
])leted,  as  shown  on  the  auditor's  books. 

Last  spring  an  estimate  of  cost  form  was  devised  wliicli 
would  aid  in  comparing  the  engineering  department's 
preliminary  estimate  of  cost  and  accounting  department's 
record  of  cost  of  any  e.xtension  when  completed,  and  also, 
when  the  figures  of  the  actual  cost  of  the  work  were  in- 
serted in  their  respective  places,  would  form  a  record  for 
future  reference  in  the  engineer's  office. 

The  general  scheme  of  the  accounts  is  as  follows:  (1) 
Road,  items  1-36;  (2)  Equipment,  items  37-42;  (3)  Gen- 
eral Expenditures,  items  43-48. 

The  following  items  have  been  omitted,  however,  either 
as  being  outside  the  pale  of  the  construction  department 
or  as  not  being  used  in  the  construction  of  the  Gilmore 
&  Pittsburgh  R.R. :  (16)  Interlocking  and  Other  Sig- 
nal Apparatus;  (24)  Grain  Elevators;  (25)  Storage 
AVarchouses;  (26)  Dock  and  Wharf  Property;  (27) 
Electric-Light  Plants;  (28)  Electric  Power  Plants:  (29) 
Electric  Power  Transmission;  (30)  Gas  Producing 
Plants;  (36)  Cost  of  Road  Purcha.sed  ;  and  all  the  Equip- 
ment items,  37  to  42. 

The  locating  engineer  supplies  all  data  from  items  4  to 
15  and  the  remainder  are  supplied  in  the  chief  engineer's 
office. 

All  additional  value  is  in  compiling  the  prospective 
cost  in  a  uniform  manner,  and  reducing  oversights  and 
omissions  to  a  minimum. 


•Engineer,  Gilmore  &  Pittsburgh  R.R..  Armstead,  Mor.t. 


.Approved  by Engineer 
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A  Remarkable  Upsetting  Job  on  a 
Length  of  Steel  Well  Casing 

The  National  Tube  Co.  reports  that  a  customer  sent 
them  a  description  and  the  photograph  here  reproduced 
of  a  joint  of  oW-in.  steel  casing.    The  photograph  repro- 


NoT  A  Wood  Boker 

duced  herewith  is  neither  a  view  of  a  diseased  large  in- 
testine nor  a  picture  of  the  Teredo  Navalis.  It  is  a 
piece  of  steel  well  casing  which  has  been  subjected  to  end 
compression  by  a  nitroglycerin  e.xplosion  and  thus  up- 
set to  less  than  half  its  original  length. 

According  to  information  furnished  by  the  National 
Tube  Co.,  one  of  its  customers  sent  on  this  exhibit  to 
show  the  remarkable  ductility  of  steel  pipe. 

The  length  of  well  casing  formed  part  of  a  liner  which 
was  placed  in  a  3000-ft.  well  near  Gore,  Ohio.  Although 
the  well  had  been  completed  and  shot  it  was  decided  to 
repeat  the  shot  and  to  that  end  150  quarts  of  nitrogly- 
cerin were  lowered.  The  liner  was  then  removed  but 
upon  inspection  it  was  discovered  that  one  Joint  was  still 
in  the  hole.  The  shot  was  then  tired  with  the  hope  that 
it  would  incidentally  throw  out  the  Joint,  but  the  latter 
lodged  1500  ft.  from  the  top  and  it  was  several  days 
before  a  belt  socket  could  he  put  over  it  and  the  Joint 
thus  brought  to  the  surface.  The  Joint,  which  was  origi- 
nally 18  ft.  in  length,  was  compressed  to  about  8  ft.  The 
photograph  suggests  the  severe  stresses  to  which  the  ma- 
terial was  suijjected,  and  also  its  remarkable  toughness. 

Reinforcing  an  Old  Railway  Viaduct* 

liv    \V.  T.   CruTist 

In  1888.  the  Chicago  &  West  Michigan  Ry.  (sint-e  absorbed 
by  the  Pcre  Marquette  R.R.)  built  a  wrought-iron  single- 
track  viaduct  across  the  Manistee  River,  about  100  miles 
north  of  Grand  Rapids,  Mich.  This  viaduct  is  1170  ft.  long, 
conslstlnK  In  the  main  of  14  tower  span.s  75  ft.  high  and  30 
ft.  long,  45-ft.  Intermediate  spans,  and  one  150-ft.  river  span. 
The  30-ft.  and  45-ft.  spans  were  simple  deck-plate  girders 
8  ft.  apart.  The  river  span  consisted  of  deck  trusses  spaced 
14  ft. 

The  original  structure  was  designed  for  a  loading  about 
equal  to  Cooper's  E-25.  The  rolling  equipment  became 
heavier,  and  In  later  years  the  bridge  was  somewhat  over- 
loaded. In  1911  It  was  decided  to  adopt  still  heavier  load- 
ing (E-50),  and  It  was  necessary  either  to  replace  the  struct- 
ure with  a  new  one,  or  to  reinforce  It.  The  latter  method 
was  elected   as   being   the   more   economical. 

Mr.  Delmllng,  Chief  Engineer  of  the  Pere  Marquette  R.R., 
asked  for  competitive  propositions  for  both  cost  and  design 
on  the  reinforcement,  submitting  (by  way  of  suggestion)  a 
solution  which  had  been  used  some  years  ago  on  the  Mill 
Creek  trestle.  This  consisted  In  adding  a  new  line  of  deck- 
plate  girders  on  the  center  line  of  track,  these  girders  being 
supported  on  new  Independent  posts  at  the  center  of  each 
bent. 

Some  tenders  were •  offwred  on  this  scheme  of  reinforce- 
ment, but  were  dlHiardiMl.  partly  on  account  of  gj-eater  cost 
but  chiefly  on  account  of  uncertainty  of  distribution  of  load 
among  the  threi-  girders.  The  8  ft.  spacing  of  the  old  gird- 
ers made  the  wood  tii'S  so  short  and  stiff  as  to  cause  a 
marked  degree  of  undetermlnates  of  the  distribution  of  the 
load    among    three    girders.       A    furth<-r    objection     was    the 


rocking  or  tipping  effect  over  t*ie  new  center  girder  as  a  ful- 
crum under  imperfectly  adjusted  or  worn  ties,  the  shortness 
of  tlie  ties  magnifying  this  difficulty.  Still  another  objection 
was  the  fact  that  the  erection  would  seriously  interfere  with 
traffic  during  a   long   period   of  time. 

Another  scheme  considered  was  to  reinforce  each  of  the 
legs  of  the  bents  by  adding  another  member  parallel  to  it, 
surmounted  with  an  additional  new  track  girder  placed 
closely  along  the  side  of  the  old  girders,  making  a  total  of 
four  girders.  This  was  discarded  as  being  prohibitively 
expensive   and   somewhat   unsightly. 

The  scheme  finally  adopted  was  proposed  by  the  Wiscon- 
sin Bridge  &  Iron  Co.,  being  original  with  the  writer,  and 
is  shown  in  the  accompanying  cut,  in  which  the  dotted 
lines  show  the  old  or  original  structure  and  the  full  linea 
show  the  new  members.  This  plan  was  adopted  for  its 
economy,  its  lesser  degree  of  indefiniteness  of  distribution  of 
loads,  its  far  greater  general  stiffness,  its  minimum  inter- 
ference with  traffic  during  construction,  and  incidentally  on 
account  of  its  having  a  less  patched-up  appearance  than 
either  of  the  other  schemes. 

The  governing  or  fundamental  idea  of  the  adopted  scheme 
was  to  convert  the  old  deck-plate  girders  into  deep  lattice 
trusses,  of  which  the  old  girders  would  constitute  the  top 
chords.  This  was  done  by  adding  a  bottom  chord  about  12 
ft.  below  the  girders  and  introducing  a  Warren  web  system 
between  the  two  chords  thus  formed.  The  old  deck  gird- 
ers are  stiff  enough  to   resist   the  bending  action  of  the  load, 


^^  %yVooc^  Tie     AddiHonal 5t-iffeners 


New  Cross  Frames, 
.■Old  Girders 


ENewL^^ 


•Abstract  of  a  paper  read  before  the  Wi'Stern  Society  of 
Engineers,    at    Chicago,    June    II. 

tContractIng  Engineer,  Wisconsin  Urldge  &  Iron  Works, 
Detroit.   Mich. 


Typiool 
Cross- Sec+lon  lncn^ws 

Reinfokckment  of  An  Old  Viaduct  on  the  Pere 
Marquette  R.E. 


and  to  deliver  these  local  loads  to  the  panel  points  of  this 
newly  formed  truss.  In  calculation,  for  safety,  the  old 
girders  were  figured  both  as  single  spans  between  new  panel 
points,  and  as  continuous  girders,  the  worst  result  being  used 
in  all  cases.  Additional  stiffeners  were  added  and  cross 
frames  installed. 

To  carry  the  excess  load  from  these  trusses  to  the 
ground,  two  new  columns  are  added  to  each  bent,  starting  at 
the  bottom  chord  of  the  new  trusses  and  running  on  an  in- 
cline down  to  a  new  concrete  pier  built  at  the  center  of 
each  old  bent.  The  two  new  columns  thus  form  a  V  and 
make  the  remodeled  bent  consist  of  two  A-frames,  as  shown 
In  the  typical  cross-section. 

This  construction  has  the  desired  effect  of  virtually  les- 
rrning  the  height  of  the  trestle  towers  by  about  12  ft.,  for 
the  load  is  now  delivered  into  the  towers  at  the  bottom  chord 
of  the  newly  formed  trusses.  Furthermore,  this  system 
braces  the  structure  longitudinally  by  virtue  of  the  depth  of 
the  new  trusses,  while  the  neW  ."'A-frame  forrrf  Hf  the  bents 
stiffens  the  structure  transversely.  The  scheme  has  the 
further  advantage  of  being  capable  of  field  eonstruction  with 
practically  no  Interference  with  traffic,  as  the  old  girders 
were  not  disturbed,  except  for  the  drilling  of  holes,  etc.,  in 
them.  In  tkl.s  manner  we  preserved  for  the  main  length  of 
tho  viaduct  the  original   two-point  bearing   for   the   ties. 

At  the  river  span,  a  new  deck  truss  150  ft.  long  was 
placed  midway  between  the  old  trusses.  The  distance  be- 
tween the  old  trusses  Is  14  ft.,  being  thus  sufficient  to  give 
limger  and  consequently  more  limber  ties,  permitting  of 
more    definite    proportioning    of   loads    as    delivered    from    the 
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tics  into  the  two  old  and  the  one  new  truss,  and  iilao  mini- 
mizing the  tipping  effect  of  thi'  ties.  The  loud  from  the  new 
center  truss  is  carried  to  the  ground  by  a  new  independent 
vertical    column   at    each    end    bent. 

The  towers  supportinK  the  river  span,  and  the  three  short 
spans  of  the  north  approach  to  the  river  span,  were  origi- 
nally built  with  ttie  deck  KirUers  spaced  14  ft.,  as  In  the  river 
span  trusses,  and  we  therefore  reinforced  this  small  portion 
of  the  viaduct  by  the  introduction  of  a  new  girder  midway 
between  the  two  old  ones,  in  line  with  the  new  river  truss 
and,  like  the  hitter,  supported  by  a  single  new  Independent 
straight  column  at  the  middle  of  each  of  the  old  bents. 

A  difficulty  which  presented  itself  was  the  difference  In 
deflection  between  the  old  shallow  river  trusses  and  the  new 
deeper  one.  This  difference  was  found  to  be  so  small  that 
It  could  be  taken  care  of  by  making  the 
hangers  from  the  old  to  the  new  trusses 
heavier  than  was  theoretically  required. 
This  made  the  hangers  act  as  equalizers, 
so  that  If  one  truss  should  commence 
to  be  overstrained  it  would  deflect 
enough  more  to  deliver  the  load  to  the 
other  truss  before  any  actual  harm 
would  be  done  to  the  former.  Tn  this 
way.  the  load  in  any  possibly  over- 
strained member  would  still  be  so  much 
below  the  elastic  limit  load  that  set  de- 
formation   was    out    of    the    question. 

It  was  found  that  the  percentage  of 
overstrain  necessary  to  demand  equaliza- 
tion was  very  low,  and  that  while  per- 
haps this  solution  of  the  distribution  of 
the  loads  would  not  be  considered  as 
desirable  in  new  designing,  it  served  as 
a  safe  and  satisfactory  solution  of  the 
problem.  The  e.xpansion  of  this  new 
river  truss  was  taken  care  of  by  a  link 
construction. 

The  structure  being  narrow  and  high, 
the  matter  of  thoroughly  bracing  it  was 
nearly  as  important  as  the  direct  loading 
feature,    and   while   the   general   form   of 

reinforcement  provided  for  a  marked  general  stiffening  of  the 
main  run  of  the  viaduct,  additional  bracing  was  added  en- 
tirely independent  of  the  old  bracing  system,  which  was  al- 
lowed   to    remain    intact 

Much  trouble  was  experienced  in  finding  suitable  connec- 
tions of  the  new  wind-bracing  rods  to  the  old  bents  which 
were  not  converted  into  the  double  A-frame  form,  on  ac- 
c.ount  of  the  old  bracing  being  pin  connected.  Whenever 
possible,  a  connection  was  made  which  did  not  make  neces- 
sary the  removal  of  the  old  pins,  but  this  was  impossible  in 
some  cases.  For  longitudinal  bracing,  tlie  newly  formed  side 
trusses  formed  sufficient  bracing  down  to  the  tops  of  the  V- 
shaped  columns,  and  the  tractive  forces  are  carried  from 
this  point  to  the  ground  by  an  entirely  new  system  of  brac- 
ing in  the  longitudinal  plane  of  the  legs  of  these  new 
columns. 

Extra  care  was  exercised  in  all  the  details  to  allow  for 
inconsistencies  in  the  old  construetion.  This  was  done  by 
providing  numerous  shims  and  doing  a  great  deal  of  field 
drilling  that  would  otherwise  not  have  been  necessary.  The 
entire  job  abounded  in  painstaking  work  in  order  that  th>i 
new  member  would  fit  the  old  parts  to  which  it  should  con- 
nect, and  at  the  same  time  clear  the  old  parts  with  which 
it  was  desired  not   to  interfere. 

ERECTION 
The    erection    of    the    steel    work    was    somewhat    unusual, 
and  while  at  first  appearing  somewhat  formidable,    is  worked 
out   satisfactorily   and   with   reasonable   economy,   barring  de- 
lays  due    to    foundation    trouble. 

The  old  work  was  mostly  field  bolted,  which  made  the  oc- 
casional temporary  removing  of  old  members  less  expensive. 
The  field  drilling  and  riveting  was  an  expensive  item,  as 
there  were  about  7000  holes  to  drill.  2500  old  %-in.  rivets  to 
knock  out  and  ream  the  old  holes  to  1,-  in.,  and  about  28.700 
rivets   to   drive. 

The  new  steel  was  handled  by  a  derrick  car  at  the  be- 
ginning of  the  work,  but  this  method  did  not  prove  entirely 
satisfactory,  and  a  locomotive  crane  gave  better  results. 

The  river  span  was  erected  with  very  little  falsework. 
The  new  steel  columns  were  first  erected  at  the  ends  of 
this  span.  Then  the  top  ohord  was  raised  and  suspended 
from  the  old  structure  with  steamboat  ratchets,  the  turn- 
buckles  being  placed  so  as  not  to  interfere  with  traflic.  All 
new  top  chord  bracing  was  then  placed,  this  being  connected 
to  the  old  trusses,  and  all  bottom  chord  bracing  removed. 
The  balance  of  the  new  trtass  was  then  placed  with  false- 
work consisting  of  but  a  single  wood  post  at  either  end.  and 
the  truss  was  kept  suspended  and  controlled  with  24  turn- 
buckles  until  completely  riveted. 


A  Derrick  of  Which  the  Boom  Broke 

A  recent  (lurrick  acciilcnl,  in  wljicli  llic  boom  of  tin; 
derrick  broke  and  killed  some  workmen  below,  has  led 
to  (li.scu.s.sion  of  right  and  wrong  ways  of  rigging  a  der- 
rick. We  show  a  .sketch  of  this  derrick  so  as  to  put  the 
matter  ijefore  our  readers  and  give  them  an  opportunity 
to  di.scuss  the  subject. 

A  stiff-leg  derrick  used  in  rock  excavation,  with  a 
spliced  boom  65  ft.  long,  was  rigged  with  a  five-|)art 
topi)ing  lift  taking  on  to  the  end  of  the  boom  and  two 


Dekhick  Whose  liooii  Broke 

intermediate  points  as  shown  in  the  sketch.  While  hoist- 
ing a  load  of  16  cu.ft.  of  broken  rock,  the  boom  broke 
near  the  end  of  the  main  stick.  This  also  happened  to  be 
the  jxiint  where  the  middle  sheave  of  the  boom  falls 
was  attached. 

The  contractor  who  used  this  derrick  has  all  his  der- 
ricks rigged  in  this  same  way,  and  so  far  as  he  knows 
the  style  of  rigging  is  satisfactory.  In  the  absence  of 
any  books  on  the  subject  of  derricks  and  their  rigging, 
information  is  desired  from  engineers  and  contractors 
familiar  with  the  subject.  Attaching  the  becket  line  of 
the  boom  falls  to  the  boom  below  its  top  is  little  prac- 
ticed today.  The  idea  that  the  boom  is  strengthened  by 
counterbalancing  part  of  its  weight  is  fallacious,  as  the 
varying  pull  of  the  line  introduces  changing  and  un- 
known bending  stresses  in  the  boom. 


The  LarRest  Manganese  Steel  Caxtlngs  to  date  were  re- 
cently made,  so  claims  the  Edgar  Allen  American  Manganese 
Steel  Co..  for  the  Bethlehem  Steel  Co.  The  castings  are  two 
52-in.  reversing  blooming-mill  pinions,  weighing  23.600  lb. 
each. 

Si 

The  Effect  of  Inert  Uaat  on  explosions  of  gas  is  again 
considered  in  the  third  report  of  the  Explosions  in  .ilinos 
Committee,  appointed  by  the  British  Home  Office.  It  will  be 
recalled  that  Sir  Frederick  Abel,  from  experiments  made 
some  30  years  ago.  held  that  the  addition  of  calcined  mag- 
nesia, or  other  incombustible  dust,  to  a  noninflammable  mix- 
ture of  gas  and  air.  brought  about  a  general  inflammation 
immediately  on  contact  with  flame  or  after  a  few  seconds. 
The  committee  has  carefully  repeated  the  experiments  on 
which  these  findings  were  based,  but  eliminating  certain  ar- 
rangements which  produced  elements  of  uncertainty  (such 
as  the  use  of  an  injector  for  drawing  in  the  dust-laden  gaseous 
mixture).  They  find  that  the  presence  of  noncombustible  dust 
in  weak  gaseous  mixtures  does  not  render  them  more  ex- 
plosive than  before,  and  that,  to  the  contrary,  the  dust,  being 
heat-absorbing  material,  renders  the  mixtures  distinctly  less 
explosive.  The  use  of  such  dust,  therefore,  (as  on  shelf  bar- 
riers to  check  the  propagation  of  explosion  and  flame),  seeras 
to   have   its   last   lingering   objection   remove*. 
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Large  Riveted  Steel  Special  Water- 
Pipe  Joints 

As  a  part  of  the  60-m.  diameter  riveted  steel  pipe  for 
the  Xorth  Side  Eeservoir,  Pittsburgh.  Peun.,  the  two 
types  of  specials  illustrated  herewith  have  recently  been 
installed.  Five  60-in.  diameter  Y's  and  one  60x48x60- 
in.  offset  T  were  required  and  it  was  the  original  inten- 
tion of  the  city  to  have  them  made  of  cast  iron,  about 
li/o  in.  thick  and  properly  reinforced.  The  James  Mc- 
Xeil  &  Bros.  Co.,  of  Pittsburgh,  however,  proposed  to 
make  them  of  plate  steel,  and  after  consideration  of  their 
submitteft  designs  the  city  accepted  their  proposition. 
Accordingly  five  Y's  of  the  type  shown  in  Figs.  1-2  and 


elbow  with  a  48-in.  outlet.  This  48-in.  outlet  was  riveted 
to  the  elbow  eccentrically,  that  is,  the  bottom  of  the  48- 
in.  outlet  was  level  with  the  bottom  of  the  60-in.  elbow. 

The  shipping  weight  of  the  Y's  was  14,000  lb.  each 
and  of  the  T  11,000  lb.,  one-third  of  the  estimated  weight 
of  the  cast-iron  specials.  All  of  the  specials  were  tested 
at  100  lb.  per  sq.in.  internal  pressure. 

Surveying  Lots  vi^ith  Curved  Boundaries 

Several  of  our  correspondents  disagree  with  the  meth- 
ods and  results  of  the  survey  of  the  lot  layouts  described 
in  our  issue  of  Apr.  24,  1913,  p.  846,  by  J.  H.  Anderson, 
of  Rock  Island,  111.  As  this  is  a  problem  which  all  land 
surveyors  are  sure  to  meet  sooner  or  later,  and  as  the 
methods  described  by  Mr.  Anderson  are  evidently  not 
better  than  other  methods,  we  give  below  some  ideas  ou 
the  subject  from  engineers  who  have  had  experience  in 
similar  work. 

Sir — J.  H.  Anderson,  in  his  article,  seems  in  some  cases  to 
have  contented  himself  with  approximations  in  his  computa- 
tions where  the  determination  of  exact  results  by  slightly 
different  methods  would  have  been  equally  easy.  It  also  ap- 
pears that  he  has  not  taken  advantage  of  numerous  chances 
to    easily    checli    his    computations. 

In  the  article  the  following  statement  appears: 
In  laying  out  work  of  this  character  it  is  not  possible  to 
run  in  the  curves  by  the  ordinary  methods  used  in  railway 
work;  viz.,  defining  the  degree  of  curve  as  the  angle  sub- 
tended at  the  center  by  a  100-ft.  chord.  Chords  should  be 
computed  so  that  the  distance  shown  is  the  exact  distance 
along  the  curve.  In  other  words,  the  degree  of  curve  should 
be  defined  as  the  angle  subtended  at  the  center  by  a  100-ft. 
arc. 


Figs.  1-2.    Eiveted-Steel  60-In.  Special  for  Pitts- 

BL'IiGH,     Pk.V.V.,    EeSEUVOHI 

one  T,  shown  in  Fig.  3,  were  built.  The  cost  was  lower 
than  for  the  cast-iron  sjiccials  originally  considered. 

The  Y'h  were  made  of  %-in.  soft  oiienhearth  flange 
Nteel  plate.s.  The  two  branches  of  each  Y  were  united 
by  a  'yi-in.  flanged  j)late,  double  riveted  to  the  branches. 
Riveted  on  the  inside  of  this  nnintlc  plate  were  two  heavy 
angle  irons  with  a  balllc  plate  anil  three  2-in.  bronze  bolts 
with  turnbuckles  between.  One  bran<li  of  the  Y's  had  a 
rolled-steel  flange  for  connection  to  tin-  valve,  while  the 
other  branch  had  a  cast-steel  hell  end  for  a  lead  Joint 
connection. 

The  60xJ8x60-in.  T  was  made  of  %-in.  soft  open- 
hearth  flange  fteel  plates  and  was  constructed  as  a  60-iD. 


Fig.  3.   Offset  T  Special,  60x48x60  In. 


Mr.  Anderson,  himself,  apparently  contradicts  the  latter 
part  of  this  statement  when  he  uses  1146.28  ft.  for  the  cen- 
ter-line radius  of  the  5°  curve  at  the  south  end  of  Forest 
Uoad:  1146.28  ft.  is  the  radius  of  a  curve  which  has  a  chord 
of  100  ft.  subtending  a  central  angle  of  5".  Using  Mr.  Ander- 
son's definition  of  a  5°  curve  the  radius  would  be  1145.92  ft., 
which  is  the  radius  of  a  curve  having  a  central  angle  of  5* 
.subtended    by   an   arc   of   100    ft. 

While  this  difference  would  not  greatly  affect  ordinary 
aics  with  so  flat  curves  as  this  one,  for  very  large  central 
angles,  or  for  curves  of  short  radius,  the  error  introduced 
would  be  of  appreciable  magnitude.  For  curves  sharper  than 
13°,  which  In  such  a  layout  are  often  used,  the  error  would 
be   greater   than    0.20    ft.    per    100-ft.    arc. 

If  the  center-lines  of  the  streets  are  run  in  by  the  regular 
methods  used  In  railroad  work  the  tables  In  Searles'  or  sim- 
ilar handbooks  can  be  used  without  Introducing  any  error; 
and  the  computation  of  frontages  and   chords  for  setting  the 
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lot  coiners  on  the  property  lino  will  not,  thereby,  be  In  niiy 
way  compllcateci,  but  will,  on  the  other  hiind,  be  slmplltletl, 
since  the  radii  of  the  property  line  curves  are  obtained  by 
direct  addition  or  subtraction  of  the  half  width  of  the  streets 
to   the   center-line   radii  as  taken   from   the  tables. 

Mr.  Anderson  uses  the  formula  C  ^  2R  sin  V4  ^  for  the 
computation  of  chords  and  uses  H  as  defined  by  a  100-ft. 
chord,  where  to  be  consistent  with  his  previous  statement  he 
s^iould  use  an   R  as  defined   by    a    lOO-ft.   arc. 

Mr.  Anderson's  method  of  flndluK  the  length  and  bearlnif 
or  the  line  between  two  points  whose  coordinates  are  known 
is   unnecessarily   laborious.      The   bearine   is   found   by   use   of 


r>.. 


n, 


■  I., 


nKth  1 
1,,  — T 


the  formula  tan  Z    = 
T'.iis  Mr.  Anderson  has  do 

by    use    of   either    the    formulas   1    =:: 

cos  7. 
which    involves    less    work    than    by    the    use 

1    =   V   (Da  —  Di)  = 


where    Z   is   the   bearing  angle. 


can  then   be  found 
I  n,  —  U, 


jf    the    fori 


(1j2  —  Ijt)'  which  he  uses. 
The  problem  illustrated  by  Fig.  1  Is  a  special  case  of  a 
general  type.  If  the  lot  lines  were  not  due  east  and  west  and 
north  and  south.  I.e.,  parallel  to  the  coordinate  axes,  the  so- 
lution given  would  be  applicable.  A  solution  of  the  general 
case  is  here  given: 


Coordinates  a 

Log   dif.  lat 2.4213B07 

Log   cos  77°  02'  15" 9.3508500 

Log    1176.28 3.0705107 

Log   sin  77°  02'  15" 9.9887894 

Log  dif.  dep 3  0593001 


Coordinates  m  =  A 

Coordinates  A  —  263.85 
Coordinates  C         65.00 


439.35 


Log  1585 .  65 3 .  2002073 

Log    328.85 2.5169978 


Log  1619.39 3.2093520 

Log  sin  11°  43'..  .9  3076503 


Log  b  sin  C 2  5170023 

Log  1176.28 3  0705107 


Log  i 


2.6592125 

456.27 

-263.85  1585.65 
•328.85 


0.0000000 


—  456.27 


iB 9.4464916  1 

B 16°  14'  04" 

Coordinates  A 

Log  dif.  lat 2.5169988 

Log  cos  73°  45'  56" 9.4464881 

Log  1176.28 3.0705107 

Log  sin  73°  i-V  50" 9 .  9823281 

Log  dil.  dep 3.0528388 

Coordinates  B 

Log.  dif.  lat 

Log  cos  90° —  Q<J 

Log  456. 27 2.6592125 

Log  sin  90° 10.0000000 

Log  dif.  dep 2.6592125 

Coordinates  C (Check)  |  65.00  0.00 

This  solution  includes  a  complete  check  of  the  computa- 
tions involved  and  shows  errois  in  Mr.  Anderson's  coordinates 
of  the  point  ra,  the  bearing  of  the  radial  line  mb.  the  central 
angle  bma,  the  coordinates  of  the  point  b  and  the  length  of. 
the  north  lot  line.  For  this  special  case  Mr.  Anderson's  solu- 
tion is  simpler  than  the  one  here  given,  but  should  have  been 
checked  by  computing  the  coordinates  of  b  from  m,  knowing 
the    length    and    bearing. 

Checking  the  problem  of  Mr.  Anderson's  Fig.  2  (p.  847)  by 
the  method  used  in  checking  the  general  problem  given 
above  shows  an   error  in  the  coordinates  of  the  point  a. 

It  is,  of  course,  impossible  to  solve  the  problem  illustrated 
by  Mr.  Anderson's  Fig.  6  (p.  848).  since  more  conditions  have 
been  assigned  than  can  be  fulfilled  by  one  simple  circular 
curve.  A  solution  of  the  triangle  abc,  which  gives  cp'  equal 
to  6.77  and  cp  equal   to  6.97,  proves  this  statement. 

H.    C.    STEVENS, 
W.   W.    SMITH, 

Charlotte,  N.  C.  With  Blair  &   Drane, 

Apr.  26,  1913.  Civil  and  Landscape  Engineers. 


Sir — Concerning  the  description  of  the  "Field  Work  and 
Computations  for  Laying  Out  Subdivisions  on  Curved  Street 
Lines,"  by  J.  H.  Anderson,  in  your  issue  of  Apr.  24,  it  would 
be  interesting  to  know  how  so  many  curves  came  to  be  in  the 
layout,  and  what  steps  were  taken  to  insure  their  accurate 
relocation  in  the  future  when  the  lots  have  become  occupied 
by  more  or  less  contentious  owners. 

Apparently  the  ground  is  rugged  and  the  streets  were 
located  closely  to  the  contours,  but  could  not  more  tangents 
and  fewer  curves  have  been  used?     Is  not  some  consideration 


due  future  owners  of  the  lots  and  to  other  Rurveyors  who  arc 
perhaps  not   (|ult.-  as   fond    of  loKarlthms  as   Mr.    Anderson   l»7 

The  fleldwork  of  locatInK  all  these  rurves  and  lots  was 
not  described,  but  it  Is  presumed  thai  the  KOVerntnK  point* 
of  the  curves  were  referenced  to  permanent  subsurface  mnnu- 
m'-nts. 

.ludglimr  from  the  size  of  the  lots  and  the  ruKKedness  of  the 
giounil,  the  lots  are  not  very  hl^h  in  price,  and  many  of  them 
will  In  all  probability  be  staked  out  by  poorly  pald  surveyors 
who  will  not  be  as  careful  with  their  fieldwork  as  Mr.  Ander- 
son was  with  his  figures;  and  as  the  section  becomes  more 
and  more  built  up,  trouble  between  contentious  land  owners 
will  be  relieved  only  by  their  willingness  to  compromise.  Let 
us  hope  the  surveyor  on  the  Job  will  have  a  saving  sense  of 
humor. 

WALTER  H.  DUNLAP. 

Kuaiiok.-.    Va,.    Apr.    25.    1»13. 

Jlr.  Albert  Coniptoii  Lyman,  of  Vancouver,  B.  ('.,  .iciids 
u.s  Fig.  2,  giving  the  results  of  his  coinputatioii,  whifh 
do  not  agree  with  the  results  given  by  Mr.  Anderson  in 
our  issue  of  Apr.  24. 

Proof  of  these  letters  was  .submitted  to  Mr.  Anderson 
and  we  have  reeeived  the  following  reply: 

sir — My  critics  are  correct  when  they  state  that  I  have 
used  a  radius  for  the  5°  curve  based  on  the  railroad  definition 
of  degree   of  curve.      I   have   done  likewise  for  the   7°   and   the 


D=    1585.73 

4°  curve  which  makes  up  the  rest  of  Forest  Road.  This  was 
done  only  on  this  street  because  the  error  introduced  was 
negligible. 

The  error  in  the  coordinates  of  point  b  is  0.07  ft.,  which 
can  be  neglected.  In  the  light  of  these  facts  the  statement 
that  "degree  of  curve  should  be  defined  as  the  angle  sub- 
tended at  the  center  by  a  100-ft.  arc"  is  pernaps  a  little  broad, 
but  it  is  desirable  in  work  of  this  kind,  in  fact  it  is  absolutely 
necessary   on    sharp    curves,    to    so    define    and    use    it. 

I  also  find  that  the  bearing  of  line  in  b  in  Fig.  1  is  in  error. 
The  bearing  should  be  S  73°  45'  56"  W  as  given  by  my  critic, 
and  as  will  be  found  by  using  th€?  cobrdinntes  of  b  and  m  in 
Fig.   1.      The  eiror  was  probably   made  in  tracing. 

My  critics  also  give  the  length  of  the  north  lot  line  of 
Lot  ISO  as  456.27  ft.,  while  my  length  is  456.59  ft.:  456.59  ft.  is 
the  length  to  the  section  line  which  is  not  the  meridian:  456.27 
ft.  is  the  length  to  the  meridian  line  and  is  not  the  length  of 
the  north  lot  line. 

In  regard  to  the  method  of  finding  the  length  of  a  line- 
between  two  points  whose  coordinates  are  known,  I  do  not 
know    that    finding   1    from  v'  (Dj  —  Di)=    +    (L«  —  l^y  Is  so 

L^  — L, 

much  more  laborious  than  finding  it  from  ,  particularly 

cos  Z 
as  the  latter  method  involves  the  looking  up  of  an  a  Iditional 
trigonometric  function  with  its  consequent  chance  for  error 
and  trouble  in  interpolating.  Also,  in  using  the  latter  method, 
any  error  in  finding  the  bearing  of  the  line  will  be  introduced 
into  the  length,  therefore  the  former  is  the  more  accurate. 

Mr.  Dunlap  wants  t.i  know  how  so  many  curves  got  into 
the  layout,  and  why  more  tangents  were  not  used.  Every 
effort  was  made  to  keep  the  streets  as  straight  as  possible 
without,  at  the  same  time,  causing  an  excessive  amount  of 
excavation.  Even  as  it  is  the  cut  and  fill  was  very  heavy  in 
places.  The  curves  are  all  referenced  to  permanent  monu- 
ments and  the  lot  corners  marked  by  1-in.  gas  pipe,  in  no 
case   shorter  than   2   ft. 
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Mr.  Dunlap  jumps  at  the  conclusion  that  the  lots  are  low 
priced  and  not  very  desirable.  On  the  contrary  they  form 
a  part  of  the  most  exclusive  residence  district  in  the  city. 
The  70  acres  described  in  this  layout  are  the  last  of  a  tract 
of  about  400  acres,  all  of  which  has  been  laid  out  on  the  above 
plan  The  streets  are  all  graded  and  paved;  sidewalks,  sewer, 
water  and  gas  mains  laid:  and  the  lots  are  graded  and  sodded 
before  being  placed  on  the  market.  The  residences  are  all  of 
them  of  the  highest  class,  several  of  them  costing  $100,000. 
The  entire  district  is  covered  with  fine  old  oak  trees  and  the 
lots  were  laid  out  so  as  to  give  to  each  its  proportionate 
share  of  these.  Also,  in  laying  out  the  streets,  consideration 
■was  given  the  trees  so  as  not  to  destroy  any  more  than 
necessary. 

Mr.  Dunlap  is  extremely  worried  over  the  trouble  to  the 
future  "contentious"  landowner  and  the  "poorly  paid  sur- 
veyor." The  first  layout  in  this  addition  was  made  ten  years 
ago  and  no  trouble  has  been  experienced  in  relocating  these 
lots.  A  large  scale  map  showing  every  deflection  angle,  chord 
distance,  and  all  the  bearings  and  distances  is  filed  with  the 
city  engineer.  I  assumed  that  future  surveyors  were  able  to 
turn   off  an  angle  and   run  out  a  line  whose  bearing  is  given. 

Mr.  Dunlap  concludes  with  the  hope  that  the  future  "sur- 
veyor on  the  job  will  have  a  saving  sense  of  humor."  I  am 
happy  to  state  that  the  present  surveyors  on  the  job  possess 
that  quality  and  are  therefore  able  to  appreciate  Mr.  Dun- 
lap's  letter.  _^    „,, 

J.    H.    ANDERSON. 

1025   Fourteenth  St., 

Rock   Island,   111..   June    9,    1913. 


NOTES 


Renewal  Point  of  Copper  Trolley  Wlr« — The  accompany- 
ing diagram,  showing  the  practice  of  one  of  the  largo 
city  railway  companies  of  the  country  on  the  classifica- 
tion of  trolley  wires  in  place,  as  to  their  wear  and  re- 
newal, is  printed  in  the  "O.  B.  Bulletin"  (house  organ  of  the 
Ohio  Brass  Co.,  Mansfield,  O.)  May,  1913.  It  is  this  operating 
company's    practice    to    keep    a   monthly   record   sheet    of    the 


D=3M£Mi)s     D=  300.0  Mils     D=t75.0  Mib     0=250.0  Mils    D=200.0  Mite 
New  lood  Foir  Dangerous     Mustconiedc^m 

J^Tl  Nc.2  No.3  No.4  No.  5 

Wire  breaks  and  every  fall  and  spring  an  engineer  takes  mi- 
crometer measurements  of  the  trolley  wires  In  sections  where 
the  worst  breaks  occur.  These  measurements  are  taken  300 
or  400  ft.  apart,  the  results  plotted  and  compared  with  the 
accompanying    diagram. 

Where  wire  is  found  in  condition  No.  3,  It  is  found  that 
the  expected  life  is  six  months  under  heavy  service.  Wire 
which  comes  Into  the  class  of  No.  4  is  considered  danger- 
ous and  is  renewed  as  soon  as  possible.  If  found  in  condi- 
tion No.   5  anywhere.  It  is  renewed  without  delay. 

Motor  Truckn  for  Contraetom — As  an  example  of  the  econ- 
omy Introduced  by  motor  trucks  In  transportation  connected 
with  engineering  enterprises  Is  the  case  of  the  Bridgeport 
Hydraulic  Co.,  engaged  In  the  construction  of  a  large  dam 
seven  miles  outside  of   Bridgeport,  Conn. 

•  Horse-drawn  trucks  were  first  considered  as  a  means  of 
transporting  the  materials  to  the  dam.  but  on  investigation 
It  was  found  that  In  order  to  employ  horses,  the  roads  would 
have  to  be  made  over  and,  In  ono  place,  a  hill  «ut  down,  with 
corresponding  expense. 

In  addition,  the  estimates  on  the  cost  of  hauling  showed 
about  SSc.  per  ton-mile  (one  team  atid  drlvi-r,  2-ton  load. 
one  trip  of  seven  miles  each  way  per  day)  as  compared  with 
He.  per  ton-mllc  by  motor  trucks  (four  trips  per  day  at  SSc. 
per  ton:  6  tons  per  trip  of  seven  miles).  Motor  trucks  were 
■elected  and  the  wisdom  of  the  selection  was  manifest  when 
the  figures  after  over  six  months'  operation  showed  the  cost 
to  average  about  10c  per  ton-ialle,  or  4c.  cheaper  than  the 
estimate. 

These  trucks  have  never  faltered  In  splta  of  the  severe 
road  conditions  encounti.red.  T>i--y  hav«  Mince  been  equipped 
with  power  mechanism  for  rnllInK  onto  the  body  n  pipe  48 
In  diameter  by  13  ft  long,  weighing  5  Ions.  Four  trips 
per   day   are   made   to   the   dam.    one   pipe   being   carried   each 


time,  or  four  pipes  per  day  moved.  To  do  this  same  work, 
four  teams  of  six  horses  each,  with  additional  horses  to  as- 
sist on  the  hills,  would  be  required.  A  trailer  has  been  de- 
signed  to   carry   an   additional    pipe   on    each   trip. 

In  addition  to  the  economy  gained,  the  condition  of 
the  roads  traveled  by  only  one  motor  truck  with  broad 
tires,  making  four  trips  per  day,  is  far  better  than  it  would 
be  with  four  teams  with  narrow-tired  wagons  which  cut 
into  the  road  bed.  especially  in  bad  weather. — [From  a  paper 
on  the  "Economics  of  Motor  Trucking,"  by  Clinton  Brettell. 
Truck  Sales  Department.  Locomobile  Co.  of  America.  Bridge- 
port. Conn.,  in  the  "Quarterly"  of  the  School  of  Mines.  Colum- 
bia  University.] 

Effect  of  too  Mncli  ^Vater  In  Mixing  Concrete — The  tests 
described  in  the  article  with  the  above  heading  in  "Engi- 
neering News,"  May  22,  1913,  p,  1063,  has  been  sommented  on 
by  E.  J.  Griesenaur,  Cement  Tester,  C.  M.  &  St.  P.  Ry.,  as  fol- 
lows: 

The  following  paragraph  in  the  article  is  not  quite  clear: 
"All  material  was  dry  before  mixing  and  water  was  added 
in  percentages  from  20%  to  427,,  according  to  the  following 
method-  As  a  minimurfi.  enough  water  was  taken  to  moisten 
the  stone  and  sand  and  then  there  was  added  20%  (of  the 
amount   of  cement   by   weight)    water." 

It  is  not  clear  to  me  whether  the  percentages  of  water  of 
207c  to  42%%  is  the  amount  of  water  added  to  the  mixture 
after  moistening  the  aggregate,  or  whether  the  water  re- 
quired to  moisten  the  aggregate  is  included  in  the  percent- 
ages given  of  from  20%  to  42  M; 'a  inclusive.  If  the  former, 
then,  it  seems,  the  percentage  required  for  that  (to  moisten 
the  aggregate)  should  be  given.  It  the  latter,  then  it  seems 
to  me  the  statement  as  given  in  the  paragraph  quoted  con- 
flicts. 

I  would  appreciate  enlightenment  in  this  matter  in  order  to 
use  the  method,  if  possible,  in  conducting  some  tests  along 
that   line. 

I  might  add  that  we  have  made  a  number  of  tests  of 
different  pit  sands  in  the  past  couple  of  years,  comparing  the 
normal  consistency  mortar  "with  a  soft  mushy  consistency  in 
tensile  strength  and  the  results  obtained  invariably  showed 
the  soft  mushy  consistency  mortar  briquettes  to  be  much 
weaker   than    the    normal    consistency    mortar   briquettes. 

C.  J.  Robison.  who  made  the  tests  noted  above,  has  re- 
plied   as    follows    regarding    our    correspondent's    query: 

The  amount  of  water  which  stone  will  absorb  depends 
upon  the  stone  and  temperature.  Connecticut  trap  rock  was 
used  and  the  temperature  of  the  room  was  about  60°.  There- 
fore, I  did  not  think  that  the  percentage  of  water  absorbed 
by  stone  or  sand  was  a  Constant  quantity  and,  therefore  the 
same  per  cent,  of  absorption  would  apply  to  all  parts  of  the 
country  under   difl'erent    conditions. 

To  make  matters  clearer.  I  will  state  that  water  was 
added  in  the  following  manner.  By  experiment  I  found  that 
2.1%  of  water  (2.19;  of  the  amount  of  stone  by  weight)  was 
absorbed  by  stone,  and  that  10%  water  (10%  of  the  amount 
of  sand  by  weight)  was  absorbed  by  sand:  and  then  added 
20%  water   (20%    of  the  amount  of  cement  by  weight,   etc.) 

The  matter  of  determining  the  amount  of  water  absorbed 
by  stone  and  sand  would  take  very  little  time,  and  it  would 
be  best  for  these  tests  to  be  made  before  starting  work. 
However,  one  would  be  on  the  safe  side  if  they  assumed  2% 
water  (2%  of  the  amount  of  stone  by  weight)  was  absorbed 
by  stone  and  that  lOy  water  (10%  of  the  amount  of  sand 
by  weight)   was  absorbed  by  sand. 

Bolted  Field  Connections  for  Bridsres,  as  compared  with 
riveted  connections,  are  noted  in  a  paper  on  the  strengthen- 
ing of  an  old  railway  viaduct,  read  before  the  Western  So- 
ciety of  Engineers  by  W.  T.  Curtis.  The  viaduct  was  built 
in  18S8  on  a  road  now  forming  a  part  of  the  Pere  Mar- 
quette R.R.,  with  tower  spans  of  30  ft.,  intermediate  spans  of 
45  ft.,  and  a  150-ft.  desk  truss  river  span.  The  old  structure 
was  field-bolted  (with  the  exception  of  the  buck  and  lateral 
bracing  between  the  girders),  but  this  was  not  discovered 
until  the  field  work  of  reconstruction  or  reinforcement  had 
b«en  commenced.  The  replacing  of  all  old  field  bolts  with 
new  rivets  was  considered. 

Careful  investigation,  however,  showed  the  old  structure 
to  be  in  perfect  alignment,  with  none  of  the  bolts  loose  in 
the  slightest  degree,  although  the  structure  had  seen  years 
of  service  and  had  been  somewhat  overloaded  in  its  later 
years.  It  was  decided,  therefore,  not  to  go  to  the  extra  ex- 
pense of  replacing  the  bolts  with  rivets.  On  the  other  hand, 
many  of  the  buck  and  lateral  connections  which  had  been 
riveted  originally,  were  found  to  be  in  bad  shape  on  account 
of  loose  rivets,  the  vibration  of  passing  trains  having  caused 
the   parts  to  wear  deeply  Into  some   of   the    rivets. 

While  It  was  realized  that  the  points  which  dad  been 
riveted  In  the  old  structure  were  points  subject  to  more  se- 
vere service  than  the  points  which  had  been  bolted,  the 
Investigation  satisfied  those  who  participated  in  it  that 
bolts  are  in  reality  much  better  than  they  are  generally 
considered  In  ordinary  practice.  Mr.  Curtis  stated  that  other 
observations  made  under  similar  circumstances  have  sup- 
ported   this    conclusion. 

An  KnKlnrer's  Field  Suit — Specially  designed  duck  cloth- 
ing for  hunters  and  fishermen  has  been  in  the  market  for 
many  years,  and  has  In  some  degree  answered  the  purpose  of 
the   surveyor  and  field  engineer.     The   firm   of   Blrrl.   Jones  & 
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Kenyon,  o{  Utioii.  N.  Y.,  has  now  dpslprned  a  coiii|>lfti'  suit 
to  mrot  the  pmtlcular  luods  of  cnglni'c-rs.  The  coat  Is  shown 
In  the  accompanying  Illustration.  This  clothing  Is  made  In 
"Duxbak."  which  Is  waterproofed,  and  "Kamp-lt,"  which  la 
not    waterproofed.      The    advantages    of    the    various    pockets 


A  Coat  Specially  Designed  to  Meet  the  Needs  of 

THE    EnGIXEER 

are  apparent  to  the  experienced  surveyor.  Inside  pockets  are 
provided  for  pipes,  tobacco,  etc.,  on  both  sides  of  the  coat, 
and  on  the  right  side  is  a  small  inside  pocket  designed  for 
matches. 

Accurate  Method  o£  LeTellu);  with  a  W.ve  L,e\-el — The 
Borough  of  Queens,  New  York  City,  is  one  of  those  sometimes 
referred  to  as  a  "rural  borough,"  because  it  contains  much 
open  land.  A  year  or  two  ago  this  borough  entered  upon  a 
comprehensive  scheme  for  rapid  improvements,  and  a  pre- 
liminary was  the  organization  of  a  topo.graphical  bureau,  to 
obtain  surveys  as  rapidly  as  possible  on  which  to  base  the 
proposed  improvements.  An  important  part  of  this  work,  of 
course,  was  the  establishment  of  a  network  of  benchmarks. 
Equipments  of  precise  levels  were  not  available:  and,  more- 
over, speed  and  accuracy  were  prime  requisites.  An  accurate 
method,  which  was  found  to  have  many  advantages,  was 
devised  and  used  under  the  direction  of  H.  K.  Endemann. 
Assistant  Engineer,  and  then  acting  Chief  Engineer  of  the 
Topographical  Bureau.  This  method  consists  of  employing 
two  rodmen,  using  ordinary  target  rods,  reading  to  thous- 
andths of  a  foot,  and  an  ordinary  wye  level,  chosen  from 
several  for  its  good  qualities.  The  procedure  was  to  set  up 
at  uniform  distances  of  approximately  225  ft.  from  each 
rod,  iron  pins  being  used  always  for  turning  points,  and  have 
two  independent  target  settings  made  on  each  turning  point. 
These  were  read  by  each  rodman  and  recorded  in  his  book, 
and  the  mean  was  recorded  by  the  levelman.  The  levelman 
then  picked  up  his  instrument  and  made  another  setup  at 
^he  same  p.qipt,  and  repeated  the  operation  on  the  same 
""tifrning  point's,  recording  his  results  In  a  separate  field-book. 
Thus  in  reality  two  distinct  level  lines  were  obtained  simul- 
taneously and  a  double  check  on  each  rod  reading  was  ob- 
tained. The  limit  of  allowable  error  was  0.02  K  (K  =  the 
distance  in  miles),  and  Mr.  Endemann  stated  in  a  recent  dis- 
cussion before  the  Municipal  Engineers  of  the  City  of  New- 
York  that  several  hundred  miles  of  levels  were  run  much 
within  this  limit.  The  city  is  at  present  engaged  in  estab- 
lishing a  series  of  precise  level  benchmarks  to  which  all  the 
borough    benchmarks   will    soon   be    referred. 

Oxjaoetjlene  Cutting  Torches  have  been  put  to  good  use  In 
cutting  up    old   locomotive   boilers.     The   rapidity  with  which 


Iron  and  steel  plate  can  bo  cut  with  thU  InHtrumi-nt  has 
made   Its   use  a  sreat  economy. 

■Wrought  Bti-el  In  uncut  flreboxcH  Ih  worth  »6.05  per  ton 
compared  with  $10.75  |)er  ton  when  cut  Into  shei-ls  that  can 
be  put  under  the  shears,  according  to  Information  furnlnhed 
by  the  Oxweld  Acetylene  Co.,  of  Chicago.  It  Is  stated  that 
111  general  the  cost  of  cutting  up  discarded  boilers  with  oxy- 
K'en  and  acetylene  varies  from  20  to  85'/,  less  than  by  hand 
tools — depending  upon  the  thickness  of  the  material  and  the 
.imount  of  rust  or  scale  adhering,  together  with  local  con- 
ditions   under   which    the    work   has   to   be    done. 

It  Is  reported  that  two  20-ton  steel  fire  boxes  were  cut  up 
for  the  shears  In  12  hr.  at  a  time  cost  of  $1.22  with  more 
than  300  lln.ft.  of  cut  made  through  %-ln.  plate.  Another 
case  Is  cited  where  the  cut  totaled  210  lln.ln.  through  '/4-ln. 
plate,  9  In.  through  3-ln.  plate,  and  172  In.  through  %-ln. 
plate.  This  work  was  done  In  53  mln.  at  8c.  per  lln.ft.,  aver- 
age. It  was  estimated  that  two  men  would  have  done  the 
work  by  ordinary  hand  tools  in  one  week,  whereas  only  1 V4 
days  were  required  for  the  oxyacetylene  torch.  On  another 
piece  of  work  78  ft.  of  14 -In.  plate  was  cut  In  2',i  hr..  and 
one  piece  18  ft.  long  was  cut  in  13  mln.  The  cost  of  cutting 
was  5.44c.  per  ft.  Cutting  of  a  certain  three-ton  boiler  aver- 
aged $2  per  ton  and  was  done  in  1 V4  hr.,  with  a  total  length 
of  cut  60  ft.  4  in.  A  14-ton  boiler  was  cut  at  the  rate  of 
$1.23  per  ton  In  nine  hours  and  with  111  ft.  8  in.  of  cut  at 
the  rate  of  14.9c.  P(?r  ft.  A  flve-ton  steel  car  frame  was  cut 
up  in  214   hr.  at  an  average  cost  of  $2  per  ton. 

I'rotectlon  of  Alr-Cooled  Klectric  Genrratoni — It  is  re- 
ported by  H.  Treitel  in  the  AUgemelne  Elektrlcltiits  Gesell- 
schaft  "Journal"  for  February,  l'J13,  that  frequent  flres  In 
the  dry-air  filters  of  German  turbine-generator  cooling  sys- 
tems, have  led  to  the  design  of  apparatus  to  Interrupt  the  air 
supply   quickly.      The    fundamental    principle    consists    of    the 
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release  in  the  air  passage  of  some  closing  device,  as  a  result 
of  either  temperature  rise  or  spread  of  combustion.  Onre  such 
Is  shown  in  the  accompanying  figure.  A  counterweight,  sus- 
pended by  cotton  threads,  holds  open  a  flap  door;  when  the 
threads  burn  through,  the  door  drops  shut  against  the 
flltered-air  supply  and  opens  a  passage  to  the  machine-room 
cellar.  Optisal  or  acoustic  signals  give  warning  of  the  move- 
ment  of   the   door. 

^felsht  of  Crusheil  Trap  Rock — The  following  figures  are 
given  by  F.  R.  Upton,  Newark,  N.  J.,  on  the  weight  of  crushed 
trap  rock  of  various  sizes,  the  rmasurements  being  made  at 
the  quarry  of  the  Bound  Brook  Crushed  Stone  Co.,  in  car- 
load lots: 

l^b.  per  Lb.  per 

Size  cu.yd.  cu.ft. 

H-lM.    dust 2595  96 

a; -in 2370  88 

i-ln.«    240L  89 

lV*-in.«    2o3f  94 

1%-in 2433  90 

•Average  of  two  cars. 
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A  Direct  Method  of  Designing 
Columns 

By  George  Paaswkli,* 

The  design  of  a  column  subject  to  a  transverse  as  well 
as  longitudinal  loading,  involving  as  it  does  functions  of 
the  correct  section  (section  modulus),  is  necessarily  a 
matter  of  trial.  Usually  the  functions  of  several  sec- 
tions must  be  calculated  before  the  correct  one  is  ob- 
tained. 

The  customary  method  of  designing  such  a  column  is 
to  use  the  formula 

P  ,    .)/// 

where 

s  =  stress  allowed  in  compression; 

/'  =^  direct  load ; 
M  =  bending  moment ; 

A  =  total  area  of  required  section ; 

/i  ^  depth  out  to  out  of  column ; 

7  =:  moment  of  inertia  of  column. 
Since  /  =  Ar-,  where  r  =  radius  of  gyration,  the  for- 
mula may  be  written 

P   ,      Mh 

'  =  -a^Ya7^ 

In  a  previous  issue  of  Engineering  News*  relations 

"May   23,    1912.   p.   991. 

between  the  radius  of  gyration  and  the  depth  out  to  out  of 
various  sections  were  given.  If  wc  put  then  /•  =  ch. 
where  p  =  a  constant  as  determined  by  the  method  noted 
the  formula  becomes 

P  ^      M 

s  =  —  A 


Solvint;  for  area  of  section. 


M 


'I  C'^llK 


The  section  modulus  required  for  the  bending  load  only 
is — .      Calling  this  a,  the  formula  becomes, 


+ 


2  c-^h 


Applying  this  general  formula  to  the  several  cases  shown 
in  the  accompanying  figure  we  get 


For  Case  1. 


0.36/(. 
3.85  ff 
IT 
For  Case  3.     ;•  =  0.39/(, 


.1  =  ^  + 


^  P       3.28  ff 

'        ~        .        I  7. 


For  Case  5. 
.1       ^ 


+ 


-  =  0.-t2/( 


For  Case  2.    r  =  0.377i 


1  -  :?  _l_  ^•'^^ff 


For  Case  4.    r  =  0.417i 

A=l  +  ^ 
For  Case  6.    r  =  0.45/(. 


Curves  are  shown  lierewith  for  several  types  of  col- 
umns, the  areas  required  for  various  values  of  a  and 
/(  for  bending  alone  being  shown  at  the  left  as  A' .  To 
these    areas    should    be    add^d    the    area    required    from 

P 
the  direct  load  alone,  i.e.,  — . 
.« 

In  most  cases  h   of  the  column  is  fixed  or  assumed. 


•Public  Service  Commission,   First  District.  New  York.   154 
Nassau  St„  New  York   City. 


In  ca.ses  where  it  is  not,  a  glance  at  the  curves  will  show 
an  economic  depth  to  be  used  (taking  all  items  involved 
into  consideration). 

Since  generally  heavy  sections  are  involved,  the  maxi- 
mum stres.scs  allowable  from  the  column  formulas  of  var- 
ious specifications  can  be  used. 

Where  light  sections  are  used  and  the  allowable  strefei 
is  le.ss  than  the  maximum  the  allowable  stress  may  be 
obtained  directly  (presupposing  the  value  of  h  has  been 
a(loi)ted)  by  substituting  in  the  specified  formula  for 
stress  the  value  of  /(. 

Thus  if  r  =  0.1 /(  and  the  New  York  Building  Code  is 
specified 

s  =  15,200—  125^ 
It 

Since  girders  are  customarily  designed  by  area,  al- 
though theoretically  we  must  design  by  moment  of  in- 
ertia, it  is  justifiable  to  design  the  columns  by  area  also. 

Filing  and  Indexing  System  for  Boston 
Harbor  Development  Work 

Fr.\nk  H.  Jones* 

The  novel  feature  of  the  filing  system  adopted  by  the 
engineering  department  of  the  Directors  of  tlie  Port  of 
Boston,  Mass.,  which  makes  it  especially  applicable  to 
the  u.sc  of  public  service  commissions,  designing  and  con- 
struction engineering  firms,  is  the  relative  speed  and  ac- 
curacy with  which  it  permits  of  a  physical  valuation  or 
report  of  the  actual  work  accomplished,  as  set  apart  from 
the  more  general  data  collected  in  the  course  of  engineer- 
ing and  administration. 

The  decimal  system  is  used  as  a  basis  and  the  field  of 
the  work  is  first  divided  into  the  following  topic  divi- 
sions : 

0.  General 

1.  Rivers 

2.  Harljors 

3.  Drv    Doclts 

4.  Piers 
6.  Lan3 

6.  Grain    Elevators 

7.  Railroads 

8.  Viaducts  and  Bridges 

9.  Highways 

10.  Wareliouses 

11.  Power    Plants 

With  an  increase  in  the  scope  of  the  work  other  topic 
numbers  may  readily  be  added  with  no  interference  what- 
ever with  matter  already  filed. 

It  will  be  noted  in  the  following  specimen  topics  that 
when  a  numerical  subdivision  is  once  a.ssigned  it  car- 
ries a  definite,  tangible  idea  throughout  the  entire  sys- 
tem. For  instance,  the  subdivision  .02  occurs  under  3. 
as  the  file  number  which  is  assigned  to  all  the  progress 
reports  in  connection  with  a  contract  for  the  construc- 
tion of  a  dry  dock.  The  same  subdivision  having  iden- 
tically the  same  meaning  occurs  under  4  in  connection 
with  pier  contracts  and  again  under  6.  8.  10.  and  11. 
This  process  of  standardizing  the  meaning  of  the  subdi- 
visions is  carried  out  all  the  way  through  the  topics. 

The  subdivisions  of  1.  Eivers  and  2.  Harbors  are  prac- 
tically the  same.  The  considerations  outlined  under  3. 
Dry  Docks,  4.  Piers,  6.  Grain  Elevators.  10.  Warehouses, 
11.  Power  Plants,  and  all  minor  construction  topics  and 
subtopics  are  treated  in  much  the  same  manner  through- 
out, showing  the  facility  with  which  the  svstem  is  com- 
prehended by  even  the  most  inex]3erienced  user. 

•2S17  Washinffton   St..   Roxbury.  Mass. 
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The  filing  of  the  data  is  done  under  t^vo  general  clas- 
sifications, "Contract"  and  "Miscellaneous,"  both  of 
which  are  divided  and  subdivided  as  far  as  necessary  by 
means  of  the  decimal  system  outlined  under  the  various 
topics  considered. 

The  filing  under  classification  "Contract"  is  by  eon- 
tract  numbers  which  are  consecutively  assigned  as  soon 
as  possible  after  a  proposition  becomes  the  basis  of  a  con- 
tract, and  the  data  under  one  contract  number  are  placed 
in  the  file  in  alphabetical  order.  The  filing  under  clas- 
sification "Miscellaneous"  is  by  alphabetical  arrangement 
of  locations  and  subjects. 

The  same  index  is  used  for  both  filing  classifications  of 
data  and  is  arranged  alphabetically  to  include  both  loca- 
tions and  subjects.  Contract  data  are  grouped  under  their 
proper  alphabetical  location  and  distinguished  by  a  guide 
card  stating  the  subject  of  the  contract;  and  the  group 
has  as  many  dcciuuil  divisions  as  are  necessary  for  quick 
reference.  Miscellaneous  data,  either  of  location  or  sub- 
ject, are  grouped  under  the  proper  alphabetical  location  or 
subject  and  distinguished  by  the  proper  topic  number. 

The  primary  aim  in  working  out  this  system  was  to 
group,  as  far  as  possible,  all  interrelated  subjects  and 
only  set  apart,  under  as  few  heads  as  consistent  with  ready 
reference,  all  considerations  which  could  be  definitely 
bounded  in  scope.  The  word  "general"  has  been  con- 
strued in  every  case  in  its  broadest  sense,  and  the  word 
"miscellaneous,"  long  abused  by  file  clerks,  has  been  done 
away  with  almost  entirely  except  in  reference  to  a  class 
of  data  distinctly  separate  from  contract  or  actual  im- 
provement work  under  the  jurisdiction  of  the  department. 

The  method  of  divisiouing  is  explained  more  in  detail 
:is  follows:  0.  General,  pertains  to  office  and  engineer- 
ing administration ;  2.  Harbors,  treats  of  all  harbor  im- 
l)rovements,  contract  data  as  well  as  proposed  work  and 
miscellaneous  data;  4.  Piers,  contains  all  data  concern- 
ing the  construction  of  a  pier. 

It  should  be  especially  noted  throughout  the  divisiou- 
ing that  the  manner  in  which  the  topics  are  treated  al- 
lows of  future  expansion  without  altering  the  present 
scheme. 

The  more  important  topics  and  their  subdivisions  are 
outlined  as  follows: 

0.  ORGANIZATION      AND      ADMINI.STRATION      OF     THE 

ENGI.NEERING  DEPARTMENT 

.1        I.EGAI^  CONSIDERATION.S 

.11      Opinions  of  Counsel 

.12     'Contracts 

.13      Contractors 

.131    List  of   HI(l(I<rs 

.14     Permits.  Atiri-ements,  Franchises.  Patents 

.15     Damafccs  (I'irsonal  and  other — not  real  estate,  for  which 
sec   LAND  5.) 
0.2        EMPLOYEES 

.21      Titles 

.22     Time  and   Expense   Reports 

.221   Weekly 

.222  Monthly 

.23      Addresses,    Credentials. 

.24      Accidents 

.25     .Salaries,   Increase,   decrease,   promotion 

.26     Absence,   Vacitlons 
0.3       OFFICE   ADMINISTRATION 

.31      Rentals,    I.<-aHes.   etc. 

.32     ReKulatlons,  Instructions,  Office  Practice  (sizes  of  draw- 
ings, computations,  symbols,  titles,  etc.) 

.33      Accounts 
0.4        FILING    AND  INDEXING 
0.5        sriT'LIES    AND   EQUIPMR.N'T 

.601    Field    Or.Icrs 

.502    Ri'ijiilHltlons 

.503  Orders 

.61      Furniture   and    OlTlce    Equipment 
Stationery  and   I'.ln    • 
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.62  Stationery  and    I'.lnnk    Forms 

.53  EnKlneerInK  and  Drafting  Supplies  and  Instruments 

0.«  IlEPfiRTS,   PUULICATIONS,   ADVERTISING 

.61  falnloKH 

.62  IVrlodlciiI   and  Other  Reports 

.63  I'erlodlcal  Publications 

.64  AdvertlNinK 

.65  I'rlntlnK 


.651   Process  Printing 

.652   Photographs 
0.7        DESIGNING    STANDARDS 
0.8        SPECIFICATIONS 

2.   HARBORS 

2.0  GENERAL 

.01      Charts,    Maps,    Surveys  „        „  .=    t^        , 

.011  Studies.  Schemes,  Considerations  for  Proposed  Develop- 
ments 
.02      Tide  water  displacements 

2.1  DREDGING 

.11      Preliminary  to  Contract 

(General  Plan,   location,  borings,  soundings,  diagrams 
and    other    information    necessary    for    a    clear    in- 
terpretation   of   all   existing   conditions    on   the    site 
at   the   time   of  contract.) 
.111   Studies  ,  .  .,        ,. 

(Studies    of   preliminary   and   working    considerations 
for  the  contract.) 
.12      Progress.   Completion,   Maintenance 

(Progress    data,    diagrams,    overdepth    estimates    and 
reports   showing   conditions   after   improvement.) 
.13      Plant,   Force.  Material 

(Temporary    Structures,    force,    material,    and    testing 
data.) 

2.2  BREAKWATERS,    DIKES,    EMBANKMENTS 

(Subdivisions    same    as    under    2.1) 

2.3  RECLAMATION   OP  LAND 

(Subdivisions    same   as   under   2.1) 

2.4  AIDS  TO  NAVIGATION 

(.Subdivisions    same    as    under    2.1) 

2.5  CHANNELS  AND  ANCHORAGE  BASINS 

(Subdivisions  same  as  under  2.1) 

2.6  ISLANDS 

4.   PIERS 

4.0  GENERAL 

.01     Preliminary  to  Contract 

(General    plan    and    location,    borings    and    soundings, 
diagrams    and    other    information    necessary    for    a 
clear    interpretation    of    the    existing    conditions    on 
the  site  at  the  time  of  contract.) 
.011   Studies 

(Schemes  of  preliminary  and  working  considerations.) 
.02      Progress,   Completion,   Maintenance 

(Progress,    and    data    relating    to    the    conditions    upon 
completion    and   future   maintenance.) 
.03      Plant,  Force,  Material 

(Temporary    structures,    force,    material    and    testing 
data.) 
.04     Railroad    Connections    and    Construction 

4.1  SUBSTRUCTURE 

.11      Dredging,  Excavation,  Filling,  Surfacing,  Grading,  High- 
way  Connections. 
.12     Retaining  Walls,  Sea  Walls,  Piles  and  Pile  Work 
.13     Platform 

4.2  SUPERSTRUCTURE 

.21     Foundations,   Floor  Plans.   Elevations,   Sections  and   De- 

taiis. 
.22     Structural   Steel 

4.3  UNDERGROUND    PIPING,     PLUMBING,    WATER    SUP- 

PLY.   DRAINAGE.    SEWAGE,    HEATING    AND    VEN- 
TILATING,  PRESSURE  SYSTEMS 

4.4  ELECTRICAL,    POWER  AND   LIGHTING 
.41      Distribution 

.42     Appliances 

4.5  MECHANICAL 

The  subjects  7.  Railroads  and  !).  Streets  are  topics  to 
which  the  Board  has  frequent  reference,  though  at  pres- 
ent no  jurisdiction  over  such  construction  or  designing 
work;  and  their  filing  treatment  is  very  simple,  the  first 
division  (9.1)  being  left  for  contract  considerations 
should  they  ever  exist  while  9.0  constitutes  the  general 
file  with  the  subdivision  9.01  as  "Characteristics  of  ex- 
isting streets"  (.such  as  sewers,  lines,  drainage,  etc.),  and 
the  subdivision  9.011  as  "Studies  for  proposed  alterations 
and  extensions." 

The  following  extracts  from  the  special  instructions 
for  filing  plans  and  drawings  show  the  manner  in  which 
data  relating  to  a  specific  topic  are  automatically  drawn 
together  and  made  ready  for  instant  reference  as  a  whole 
or  in  part: 

All     plans,    drawings,    studies,    etc.,     shall     be     accessioned 

(consecutively  numbered,  as  the  means  of  referring  to  them) 

when  a  title  and  all  filing  information  have  been  determined. 

When  the  drawing  is  completed  it  is  given  Its  proper 

file   number. 

Contract  plans,  not  exceeding  folder  size,  shall  be  located 
fh  folders  numbered  and  arranged  according  to  the  contract 
numbers  and  their  subdivisions.  When  two  or  more  folders 
are  required  for  the  plans  of  any  decimal  division  the  limiting 
a  -cession  numbers  shall  be  Indicated  on  the  cover  of  each 
folder. 

Miscellaneous  plans  not  exceeding  folder  size  shall  be 
located  In  folders  (1)  alphabetically  and  (2)  decimally  ar- 
ranged. 

Contract  or  miscellaneous  plans  exceeding,  or  under,  fdldor 
size  shall  be  rolled  and  their  location  plainly  m.irkeil  in  all 
the    entries. 
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What  is  a  Proper  Safe  Unit  Stress 
for  Timber? 

All  interesting  review  of  the  unit  stresses  fixed  Ity  the 
building  ordinances  of  various  cities  for  yellow-pine  tim- 
ber used  in  buildings  was  recently  made  by  Mr.  A.  D. 
North,  a  Chicago  engineer,  in  a  paj>er  before  the  Yellow 
Pine  Manufacturers  Association.  The  results  of  Mr. 
North's  inquiry  may  be  briefly  summarized  as  follows: 
A  maximum  stress  of  1200  11).  per  sq.in.  on  the  extreme 
fiber  of  wooden  beams  is  allowed  by  the  cities  of  Atlanta. 
Cincinnati,  Columbus,  Detroit.  Wasliington,  Louisville, 
Memphis,  New  York,  Pittsburgh,  Richmond  and  St. 
Paul.  Their  total  population  is  in  the  neighborhood  of 
7,500,000.  The  cities  of  Chicago,  Birniingham  and  Tren- 
ton, with  a  total  population  of  2,-100,000,  allow  1300  lb. 
fiber  stress.  Lowell,  Mass.,  allows  1400  lb.  fiber  stress. 
Boston,  New  Orleans  and  Newark  allow  1-500  lb.  fiber 
stress.  Paterson.  Philadelphia  and  Minneapolis  allow 
1()00  lb.  fiber  stress.  A  fiber  stress  of  1800  lb.  is  allowed 
in  Buffalo,  Baltimore,  Chester,  Evansville,  Cleveland, 
New  Haven,  St.  Louis  and  Toledo,  their  combined  popu- 
lation being  2,640,000. 

Mr.  North  urges  that  if  an  extreme  fiber  stress  of 
1800  lb.  per  sq.in.  is  safe  in  the  cities  last  named,  then 
the  cities  first  named  are  requiring  by  law  to  use  50% 
more  material  in  the  construction  of  wooden  buildings 
than  is  necessary  for  safety.  That  is  to  say,  if  a  certain 
load  is  carried  safely  by  a  2x10  floor  joist  in  Buffalo,  or 
Baltimore  or  St.  Louis,  the  same  load  would  require  a 
3x10  floor  joist  in  the  cities  of  Xev.-  York,  Pittsburgh,  St. 
Paul,  Detroit,  etc. 

Mr.  North  declares  that  the  use  of  the  low  fiber  stress 
of  1200  lb.  for  yellow  pine  in  building  codes  is  at  the 
present  day  due  either  to  ignorance  or  to  the  activities  of 
special  interests.  He  admits  that  such  stresses  were 
recommended  in  a  model  building  code  issued  by  the 
National  Board  of  Fire  Underwriters  years  ago,  but  he 
states  that  that  code  is  now  being  revised.  He  urges, 
furthermore,  that  the  interests  which  have  favored  the 
use  of  fireproof  materials  in  buildings  have  been  active 
in  opposing  any  increase  in  the  allowable  stresses  in 
structural  timbers. 

Without  taking  any  position  in  support  of  Mr.  North's 
claim  that  timber  stresses  are  too  low  in  many  cities,  it 
certainly  is  an  interesting  question  what  justification 
there  is  for  a  fiber  stress  of  1200  lb.  on  the  one  hand 
or  of  1800  lb.  on  the  other.  If  the  Baltimore  building 
law  is  safe,  then  the  New  York  law  does  require  a  waste- 
ful use  of  the  material.  On  the  other  hand,  if  the  New 
York  law  represents  the  maximum  stress  which  should 
be  permitted  upon  timber,  then  the  Baltimore  ordinance 
endangers  public  safety.  Evidently,  both  extremes  cannot 
be  right. 

Mr.  North  urges  that  a  factor  of  safety  of  6  or  more 
for  timber  is  unreasonably  high  and  subjects  those  who 
use  timber  for  building  purposes  to  an  unfair  and  burden- 


some tax.  One  remark  which  may  probably  be  made  in 
connection  with  this  is  that  if  every  structure  could  be 
jilanned  and  supervised  ijy  a  comi)etent  engineer,  then 
higher  factors  of  safety  might  reasonably  be  used  on  many 
timber  structures.  A  building  law,  however,  must  be 
made  to  fit  the  worst  timber  which  passes  the  average 
commercial  iiis])ection.  As  is  well  known,  much  of  the 
timber  accepted  in  the  present-day  market  is  full  of  knots 
and  other  defects  which  reduce  the  maximum  strength 
of  many  pieces  consideral)ly  below  the  average  .strength 
which  jirevailed  in  the  soun<l  and  clear  timber  which  was 
ordinarily  obtainable  in  the  market  twenty-five  years 
ago. 

Reasonable  economy  in  building  construction  is  highly 
desirable  and  timber  construction  in  proper  places  ought 
by  no  means  to  be  handicapped  by  excessive  factors  of 
safety.  On  the  other  hand,  the  public  safety  should  not 
be  sacrificed  in  any  city  building  ordinance.  There  is 
not  olie  case  in  ten  thousand  where  tho.<e  whose  lives 
are  at  risk  in  a  city  building  have  or  can  have  any 
knowledge  of  the  strength  of  the  structures  in  which 
they  live  and  work. 

Advertising  Franchises  in  New  York 
City 

A  generation  ago,  when  public  franchises  were  a  sub- 
ject for  barter  and  sale  between  boards  of  aldermen  and 
promoters,  .some  excellent  reformers  succeeded  in  insert- 
ing into  the  laws  of  several  states  a  provision  that  pub- 
lic advertisement  of  a  franchise  must  be  made  for  a  cer- 
tain period  before  it  could  be  granted.  Some  of  the  pres- 
ent-day results  of  this  law,  which  were  never  foreseen 
by  those  wha»  framed  it,  have  been  pointed  out  in  a  re- 
cent report  by  the  Bureau  of  Franchises  of  New  York 
City,  of  which  Mr.  Harry  P.  Nichols  is  chief. 

The  idea  of  the  framers  of  the  law,  of  course,  was  that 
a  franchise  was  such  a  valuable  thing  that  the  cost  of 
advertising  its  grant  in  local  newspapers  would  be  a  mere 
bagatelle  for  the  parties  desiring  to  obtain  the  franchise. 
The  framers  of  the  law,  however,  did  not  foresee  that 
where  there  would  be  one  franchise  granted  of  such  value 
as  that  for  the  street  railway  on  Broadway  or  the  con- 
struction of  undergroBud  conduits  for  electric  wires  over 
a  large  section  of  the  city,  there  would  be  fifty  franchises 
to  be  granted  for  minor  public  utilities,  the  value  of 
which  to  the  holders  would  be  comparatively  trifling. 

In  the  report  above  referred  to  it  appears  that  the 
necessary  cost  of  the  advertising  in  connection  with 
grants  of  franchises  to  street  surface  railways  in  the 
Borough  of  Manhattan,  New  York  City,  is  from  $2500 
to  $4000.  A  railway  on  Staten  Island  obtained  fran- 
chises for  four  short  sections  of  track  and  the  cost  of 
publication  alone  amounted  to  nearly  $4  per  foot  of 
track  laid.  In  several  other  cases  cited  the  cost  of  the 
the  advertising  has  been  as  great  as  the  revenue  which 
the  city  would  receive  from  the  franchise  for  a  long  term 
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of  years.  In  still  another  case  where  a  concern  had  run 
some  wires  in  a  street,  it  was  found  that  the  concern  was 
barely  earning  its  operating  expenses  and  that  if  it  were 
required  to  go  through  the  legal  procedure  necessary 
to  obtain  a  franchise,  it  would  be  driven  out  of  busi- 
ness. 

Mr.  Xichols  recognizes  tlie  importance  of  the  enforced 
publicity  which  the  present  law  secures,  but  urges  that 
modification  should  be  made  so  as  to  reduce  the  cost 
of  advertising  under  the  present  system. 

We  suggest  that  it  would  be  well  to  go  even  further 
and  inquire  what  useful  purpose  is  served  by  a  large 
proportion  of  the  so  called  "legal  advertising"  other  than 
to  furnish  a  source  of  revenue  to  various  political  news- 
-J)apers.  Of  course,  there  is  a  certain  amount  of  this 
advertising  which  is  of  public  interest  and  importance. 
Much  of  it,  however,  is  published  simply  because  the  law 
requires  it  and  gives  no  such  useful  and  valuable  publicity 
as  the  law  requirhig  it  originally  contemplated. 

A  Recommended  Excursion 

Engineering  structures  as  a  rule  do  not  receive  much 
attention  in  print  until  after  their  completion,  which  is 
good  practice,  since  it  insures  the  gathering  together  in 
one  place  of  all  the  information  regarding  the  structure 
in  question.  It  is  unfortunate,  sometimes,  because  it 
often  happens  that  many  engineers  do  not  know  of  cer- 
tain operations  until  after  they  are  completed,  and  the 
methods  which  migiit  have  been  of  interest  arc  then  not 
open  to  observation.  On  this  account  we  would  like  to 
call  attention  as  prominently  as  possible  to  the  construc- 
tion now  going  on  at  the  Tunkhannock  Creek  Viaduct, 
on  the  Summit  Cutoff  of  the  Deleware,  Lackjiwauua  & 
Western  R.R.,  west  of  Scranton,  Penn. 

This  viaduct,  a  general  description  of  which  appeared 
in  E.VGiNKKiti.N'O  Xkws,  June  21,  1912,  p.  1110,  will  be, 
when  completed,  the  largest  concrete  structure  ever  built. 
It  has  a  total  length  of  2230  ft.  and  is  made  of  two  100- 
and  ten  180-ft.  arch  spans,  carrying  a  double-track  rail- 
way about  240  ft.  above  the  level  of  the  creek.  The  mas- 
sive piers,  40x16  ft.  in  plan,  rise  up  out  of  the  valley 
to  this  enormous  height  and  reach  down  !I5  ft.  below  the 
ground  surface  to  a  footing  on  bed  rock.  Undoubtedly 
they  are  the  largest  monolithic  shafts  ever  built. 

During  the  coming  summer  this  work  will  be  at  its 
height.  Construction  of  the  piers  has  been  going  on  all 
winter  and  some  of  them  have  already  reached  the  skew- 
back  elevation.  The  steel-arch  centers,  on  which  the  long 
arches  will  be  built,  will  be  put  in  place  within  the  next 
few  monthH,  while  at  the  same  time  ])ier  construction  for 
some  of  the  shorter  piers  will  be  going  on.  Many  con- 
struction features  are  of  interest,  particularly  a  tower 
rableway  with  a  central  tower  higher  than  any  ever  before 
built,  and  a  material  storage  plant  reinarkablv  compact 
in  arrangement. 

This  bridge  iH  located  at  Nicholson,  I'enn..  about 
three-quarters  of  an  hour  north  of  Scranton  on  the  main 
line  of  the  Lackawanrui  U.U.  It  is  ea-JJIy  reached  on 
that  road  from  ITobokcn  in  the  south,  and  from  Buffalo, 
Elmira  or  Hin(,'haniton  in  the  north.  We  know  of  no 
exeurnion  in  the  ea.stern  part  of  the  country  which  would 
better  repay  an  engineer  than  a  visit  1o  the  site  of  this 
bridge  and  to  the  sonipwlial  smaller  but  similar  Martin's 
Creek  viaduct  about  ten  miles  farther  west. 


A  Supreme  Court  Ruling   on  Govern- 
ment   Ownership    of    the    Water 
Power  of  Navigable  Streams 

•'Ownership  of  a  private  stream  wholly  upon  the  lands 
of  an  individual  is  conceivable;  but  that  the  running 
water  in  a  great  navigable  stream  is  capable  of  private 
ownership  is  inconceivable." 

The  above  quotation  is  not  an  excerpt  from  some  ad- 
dress on  censervation.  It  is  taken  from  the  opinion  of 
the  Supreme  Court  of  the  United  States  in  the  case  of 
the  Chandler-Dunbar  Water  Power  Co.  At  Sault  Ste. 
Marie,  Mich.,  the  United  Slates  is  building  a  new  lock 
for  navigation  and  has  caused  to  be  removed  the  water- 
power  plant  which  the  Chandler-Dunbar  Co.  had  built. 
The  lower  courts  awarded  the  company  damages  to  the 
amount  of  $550,000  as  the  value  of  its  water  power  taken 
by  the  Government.  The  Supreme  Court  threw  out  this 
award  and  in  a  most  sweeping  opinion  declared  that  the 
United  States  has  the  ultimate  authority  over  the  beds 
of  all  navigable  streams  and  may  exercise  that  authority 
without  interference  from  or  compensation  to  the  owners 
of  the  lands  fronting  on  the  stream.  The  following  quo- 
tation gives  some  idea  of  the  broad  character  of  the 
Supreme  Court's  ruling: 

This  title  of  the  owner  of  fast  land  upon  the  shore  of  a 
navigable  river  to  the  bed  of  the  river  is  at  best  a  qualified 
one.  It  is  a  title  which  inheres  in  the  ownership  of  the  shore 
and,  unless  reserved  or  excluded  by  implication,  passes  with 
it  as  a  shadow  follows  a  substance,  although  capable  of  dis- 
tinct  ownership. 

It  is  subordinate  to  the  public  right  of  navigation,  and 
however  helpful  in  protecting  the  owner  against  the  acts,  of 
third  parties,  is  of  no  avail  against  the  exercise  of  the  great 
and  absolute  power  of  Congress  over  the  improvement  of 
navigable  rivers.  If,  on  the  judgment  of  Congress,  the  use 
of  the  bottom  of  the  river  is  proper  for  the  purpose  of  plac- 
ing therein  structures  in  aid  of  navigation,  it  is  not  thereby 
taking  private  property  for  a  public  use,  for  the  owner's  title 
was  in  its  very  nature  subject  to  that  use  in  the  interest  of 
public  navigation.  If  its  judgment  be  that  structures  placed 
in  the  river  and  upon  such  submerged  land  are  an  obstruc- 
tion or  hindrance  to  the  proper  use  of  the  river  for  purposes 
of  navigation,  it  may  require  their  removal  and  forbid  the 
use  of  the  bed  of  the  river  by  the  owner  in  any  way  which  in 
its  judgment  is  injurious  to  the  dominant  right  of  navigation. 
So,  also  it  may  permit  the  construction  and  maintenance  of 
tunnels  under  or  bridges  over  the  river,  and  may  require  the 
removal  of  every  such  structure  placed  there  with  or  without 
its  license,  the  element  of  contract  out  of  the  way,  which  It 
shall  require  to  be  removed  or  altered  as  an  obstruction  to 
navigation. 

Xot  only  may  the  Federal  Government  improve  rivers 
for  navigation  without  compensating  the  riparian  owners 
because  of  their  technical  title  to  the  bed  of  the  stream 
but  it  may  develop  and  lease  water  powers  on  navigable 
rivers  and  the  riparian  owners  of  adjoining  lands  have 
no  claim  on  the  value  of  such  powers.     The  Court  says: 

The  12th  section  of  the  act  of  1909  declares  that  the  con- 
servation   of   the    flow   of  the   river   is 

"primarily  for  the  benefit  of  navigation  and  incidentally  for 
the  purpose  of  having  the  water  power  developed,  either  for 
the  direct  use  of  the  United  States  or  by  lease  .... 
thiough    the    .Secretary    of    War." 

If  the  primary  purpose  is  legitimate,  we  can  see  no  sound 
objection  to  leasing  any  excess  of  power  over  the  needs  of  the 
Government.  The  practice  Is  not  unusual  in  respect  to  sim- 
ilar public   works   constructed   by    State   governments. 

It  is,  at  best,  not  clear  how  the  Chandler-Dunbar  Co.  can 
be  heard  to  object  to  the  selling  of  any  excess  of  water  power 
which  may  result  fiom  the  construction  of  such  controlUnB 
or  remedial  works  as  shall  be  found  advisable  for  the  Im- 
provement of  navigation.  Inasmuch  as  it  had  no  property  right 
In  the  river  which  had  been  "taken."  It  has,  therefore,  no 
Interest  whether  the  Oovernment  permit  the  excess  of  power 
to  (TO  to  waste  or  make  It  the  means  of  producing  some  re- 
turn upon  the  great  expenditure. 
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Social  Problems  and  the  Engineer 

\\  V  lidpc  tliilt  cvc'i'v  Vduui;'  cii^'ilU'cr  aiiinnj;  (nii-  rniil- 
crs  will  take  llio  tiiiu'  to  cari'rully  road  Ihu  jtrcsidciitial 
address  oi'  I'rol'.  Cn'or^o  F.  Swain,  Prosideiit  of  the  Aiiii'i- 
icaii  Sofioty  oi'  Civil  Eii<;iiioi'rs,  dclivcrod  at  tho  Ottawa 
conveiitioii  lasl  week  and  priiitod  on  anotluM'  ])a,i;o  of  this 
issue,  ll  is  I'aint  i)raise  to  say  tluit  Prof.  Swain's  ail- 
divss  is  woi-thy  III'  the  highest  traditions  of  the  onjiincer- 
ing  profession.  The  traditions  of  the  profession  too 
often  are  thai  the  engineer  should  stiek  elosely  to  his 
special  work  in  teehnieal  and  seientitie  matters. 

As  our  readers  know,  Enginkki!INO  Nkw.s  has  for 
many  years  iimtended  earnestly  that  engineers  were  as 
niueh  responsiiile  for  the  solution  of  social  problems  and 
the  development  of  good  citizenship  and  good  government 
as  any  class  of  men  in  the  community.  Prof.  Swain's  ad- 
ilress,  in  fact,  breaks  loose  from  all  traditions  and  dis- 
cusses those  broail  I'undiunental  questions  of  sociology, 
of  government,  of  education,  of  industry,  on  which  in  the 
last  analysis  the  continuity  of  our  civilization  depends. 
The  sole  criticism  that  can  be  made  of  President  Swain's 
address  is  that  it  dealt  with  themes  too  deep  and  pro- 
found to  receive  pro])er  attention  at  a  summer  holiday 
meeting  of  an  engineering  society.  The  answer  to  this  is 
that  undoubtedly  President  Swain  was  looking  beyond, 
to  the  larger  audience  which  he  miglit  jnstly  hope  to 
reach,  in  view  of  the  prominence  of  the  occasion  and  the 
official  character  of  his  utterances. 

Available  space  i)ermits  us  to  publish  only  a  condensed 
abstract  of  his  address,  which  by  no  means  does  it  full 
justice.  We  strongly  advise  our  readers  not  to  content 
themselves  with  reading  the  abstract  which  we  present, 
but  to  take  pains  to  obtain  the  full  text  of  the  address 
when  jirinted  and  made  available  to  the  profession  by  the 
Society,  as  it  undoubtedly  will  be. 

\\'e  shall  attempt  no  discussion  here  of  the  important 
questions  raised  by  i'rof.  Swain.  We  will  only  remark 
that  he  gave  forceful  expression  in  a  masterly  manner 
to  the  ideas  that  are  in  the  minds  of  thousands  of  earnest 
thinking  men.  There  can  be  no  doubt  at  all  that  if  the 
engineering  profession  would  fulfill  its  opportunity  for 
jjublic  leadership  it  must  give  earnest  study  and  con- 
sideration to  the  great  problems  to  which  Prof.  Swain  has 
called  attention. 

Air  Brakes  and  the  Stamford  Collision 

Not  in  a  long  time  have  there  been  tests  of  air  brakes 
so  full  of  interest  as  those  which  were  made  last  week  at 
Stamford,  Conn.,  with  the  locomotive  and  cars  of  the 
second  section  of  the  Boston  express  which  collided  with 
the  section  ahead  on  the  afternoon  of  Thursday,  June 
13.  Orders  had  been  given  that  the  brake  equipment  of 
the  locomotive  and  cars  be  in  no  way  interfered  with 
and  on  June  17  the  train  was  run  to  the  place  wdiere  the 
collision  occurred  and  stops  were  made  w'ith  it,  over  the 
same  stretch  of  track,  the  brakes  being  applied  in  ilift'cr- 
ent  ways. 

According  to  the  figures  of  these  tests  published  in 
the  New  Yorh  Times,  for  test  No.  1  a  train  speed  of 
641/2  miles  an  hour  was  obtained  when  emergency  appli- 
cation of  the  brakes  was  made.  The  train  was  stopped 
after  running  2097  ft.  For  the  second  test  a  full  ser- 
vice ajiplication  of  the  brakes  was  made  with  a  reduc- 


tion III'  pressure  in  the  train  pipe  of  :iO  Ih.  The  brakes 
"ei-e  applinl  uiiiii  Hie  ti-aiij  was  running  fJO  miles  an 
liiiur  ami  Hie  train  uas  stopped  in  ll»l)l  ft.  In  the  third 
test  an  cnierg(Muy  ai)idicalion  was  made  at  a  speed  of 
.')7'/^  miles  an  hour  and  the  train  was  stopped  in  1G17 
fl.  In  Hie  fourth  test  an  emergency  application  was 
again  niade  at  a  speed  of  6OV2  miles  an  hour  and  the 
train  was  slopped  in  352.".  ft.  I^ii  the  fifth  test,  with  the 
train  running  o'.ty^  miles  an  hour,  a  service  application  of 
15  lb.  was  made  I'cdiowcd  shortly  after  iiy  a  further  re- 
duction of  15  lb.  more.  The  train  was  .stop])ed  in  47  sec. 
after  running  2586  ft.  In  the  sixth  test  the  train  wa.s 
stopped  from  a  s]>eed  of  57  miles  an  hour,  in  50  .see. 
time,  having  run  2138  ft. 

Ill  the  seventh  test  the  conditions  were  re])roduced 
luiiler  which  Engineer  Doherty  testified  that  he  applied 
the  brakes  on  the  day  of  the  collision.  His  testimony  was 
that  he  made  a  service  application  with  10  lb.  reduction 
when  he  saw  the  distant  .signal  at  caution,  5  lb.  more 
after  running  200  ft.  and  then  a])plied  the  emergency. 
In  this  test  the  train  ran  2296  ft.  l.efore  stopping,  which 
carried  it  -'575  ft.  further  than  the  point  where  the  rear 
of  the  second  section  was  located  on  the  day  of  the  fatal 
collision. 

Our  account  of  the  accident  last  week,  made  up  from 
such  newspajjcr  reports  as  were  then  available,  stated 
that  according  to  Doherty's  testimony  he  applied  the 
emergency  when  only  200  ft.  from  the  rear  of  the  sec- 
tion ahead.  The  above  account  would  indicate  that  the 
brakes  were  applied  very  much  farther  back.  In  a  still 
later  statement,  made  by  the  Coroner  on  opening  the  ses- 
sion of  the  inquest  on  June  20,  it  is  declared  that  Doherty 
shut  the  throttle  of  his  locomotive  when  3300  ft.  east 
of  the  distant  signal,  that  he  made  a  service  application 
of  the  air  brake  with  15  lb.  reduction  when  1200  ft.  from 
the  distant  signal  and  an  additional  service  application 
with  10  lb.  reduction  when  300  ft.  east  of  the  distant  sig- 
nal, and  that  when  he  was  500  ft.  past  the  distant  signal 
and  1300  ft.  from  the  home  sigiuil  he  ap]:)lied  the  emer- 
gency. 

There  is,  of  course,  nothing  but  Doherty's  testimony 
to  show  that  he  applied  the  brakes  as  above  stated;  and 
the  tests  above  reported  are  strong  evidence  that  had  he 
applied  the  brake  at  these  points  the  train  would  have 
been  stopped  in  time. 

We  suggested  last  week  that  the  brcak-in-two  of  the 
colliding  train  when  the  emergency  application  was  made 
at  the  time  of  the  collision  indicated  that  the  brakes  on 
the  locomotive  might  not  be  holding  properly.  However, 
according  to  the  testimony  of  P.  J.  Langdon,  chief  air- 
brake inspector  of  the  Lackawanna  E.R.,  the  brake  equip- 
ment on  the  locomotive  was  all  in  first-rate  condition 
with  the  exception  of  the  air-brake  pump  governor  which 
had  become  clogged  with  dirt  and  required  cleaning.  Mr. 
Langdon  also  testified,  however,  that  on  testing  the  air- 
brake equipment  on  the  cars  he  found  that  the  brake 
on  one  of  the  Pullman  cars  of  the  train  required  a  20-lb. 
reduction  in  train-pipe  pressure  to  operate.  Under  these 
conditions  the  brakes  on  this  car  would  not  be  set  at 
all  in  ordinary  service  application  and  would  only  be  ap- 
plied by  the  emergency. 

It  is  of  interest  to  record,  however,  that  when  a  test 
was  made  with  the  trial  train  to  determine  the  relative 
stopping  power  of  the  locomotive  and  the  cars,  the  loco- 
motive being  cut  loose  from  the  train  when  the  brake 
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was  applied,  the  result  was  that  the  locomotive  ran  a  long 
distance  ahead  of  the  cars  before  it  was  stopped.  The 
published  explanation  is  that  a  pin  dropped  out  of  the 
air-brake  gear  on  the  locomotive  and  rendered  the  brakes 
inoperative.  It  is  rather  extraordinary  that  a  brake 
gear  on  an  express  locomotive  only  recently  put  in  service 
should  be  in  such  a  condition  that  an  accident  of  that 
sort  should  be  possible.  One  is  led  to  question  whether 
any  such  thing  really  happened  and  whether  the  real 
fact  was  not  that  the  braking  power  on  the  heavy  loco- 
motive was  actually  inadequate  to  exert  anything  like  the 
stopping  power  of  the  brakes  on  the  train. 

The  time  and  expense  devoted  to  the  investigation  of 
this  collision  will  be  well  repaid  without  doubt  in  the 
stimulus  that  it  will  give  to  better  maintenance  of  air 
brakes  wherever  the  news  of  this  investigation  extends. 
It  is  altogether  probable  that  if  an  expert  investigation 
were  made,  there  would  be  found  features  to  be  criticized 
in  the  air-brake  practice  of  probably  half  the  railway 
companies  of  the  country. 

The  air  brake  is  in  fact  a  marvel  of  mechanical  in- 
genuity in  that  notwith.-itanding  its  exceedingly  compli- 
cated construction  it  operates  with  marvelous  reliability 
over  long  periods  of  time  with  comparatively  very  little 
attention.  When,  however,  some  such  accident  occurs  as 
this  at  Stamford,  it  serves  to  call  public  attention  to  the 
fact  that  the  hard-working  and  comparatively  unknown 
air-brake  inspector,  engaged  in  his  ceaseless  round  of  oil- 
ing and  cleaning  cylinders  and  triple  valves  is  rendering 
a  service  on  whose  faithful  and  conscientious  performance 
the  safety  of  the  traveling  public  depends. 


The  United  States  Supreme  Court  on 
Principles  of  Railway  Valuation 

In  the  recent  decision  of  the  United  States  Sui)reine 
Court  on  the  Minnesota  rate  cases,  some  important  prin- 
ciples are  laid  down  with  respect  to  railway  valuation  and 
its  relation  to  railway  rates,  which  are  of  especial  in- 
terest at  this  time  when  the  valuation  of  all  the  rail- 
ways of  the  United  States  is  about  to  be  undertaken 
under  the  direc-tion  of  the  Interstate  (.'omnierce  Com- 
mission. 

In  tile  Minnesota  rate  ca.ses,  several  railway  coiiijiaiiies 
appealed  to  the  Federal  courts  on  the  ground  that  the 
rates  put  in  force  by  the  State  authorities  were  so  low 
as  to  be  confiscatory,  or  in  other  words  to  deprive  the 
owners  of  railway  property  of  their  ])os.>ie.ssioiis  without 
due  process  of  law.  In  order  to  determine  whether  or 
not  the  rates  fixed  by  the  State  reduced  the  net  return 
to  the  owners  of  the  railway  below  a  fair  rate  of  income 
from  their  investment,  it  became  necessary  first  of  all 
to  find  what  was  the  fair  value  (jf  the  pro])erty.  The 
lower  Federal  courts  had  already  made  an  estimate  of 
the  value  of  the  property,  based  largely  ujioii  the  valua- 
tion made  by  the  Stat*;  of  Minnesota.  Quoting  from  oni: 
of  its  previous  decisions,  the  Sujjreme  Court  says: 

In  order  to  UHcurtaln  the  fair  value  of  the  property,  the 
orlKinal  cost  of  construction,  the  amount  expended  In  per- 
manent ImprovementB,  the  amount  and  market  value  of  Its 
bonds  and  stocks,  the  present  as  compared  with  the  original 
cost  of  construction,  the  probahle  earnluK  capacity  under  par- 
ticular rates  prescribed  by  statute  and  the  sum  required  to 
meet  operntlntc  expenses  are  all  matters  for  consideration 
and  are  to  be  Klven  such  welKht  as  may  be  Just  and  rlRht 
In   each    case. 


The  lower  Federal  courts,  however,  in  the  present  case 
declared  that  the  value  of  bonds  and  stocks  issued  by  a 
c-ompany  was  a  wholly  unreliable  basis  for  determining 
the  value  of  the  property  as  a  basis  for  rate  making.  The 
Supreme  Court  approves  this  viewpoint.  In  the  lower 
courts,  also,  much  evidence  was  produced  to  show  the 
actual  cost  of  construction  and  equipment  of  the  entire 
railroad  system  from  its  origin  down  to  Apr.  30,  1908. 
These  figures,  however,  could  be  definitely  shown  only  by 
the  corporate  books  and  records,  and  in  the  early  history 
of  the  original  company,  these  are  somewhat  obscure  and 
uncertain  and  by  reason  of  lapse  of  time  could  not  be 
verified  by  other  proof.  The  lower  courts,  therefore,  held 
that  it  was  impossible  to  fix  reasonable  rates  upon  the 
original  investment  made  by  the  railway  as  a  basis. 
They  took,  therefore,  as  their  basis  for  fixing  a  rea- 
sonable rate,  "the  cost  of  reproduction  new."  On  this 
basis  the  lower  courts  found  the  value  for  the  entire 
Northern  Pacific  R.E.  system  to  be  $452,666,000,  which 
is  considerably  in  excess  of  the  total  outstanding  bond 
and  stock  issues  of  the  company. 

The  Supreme  Court,  however,  proceeds  to  discuss  the 
method  by  which  this  valuation  or  "cost  of  reproduction 
new"  was  arrived  at.  It  appears  that  in  estimating  the 
value  of  the  real  estate  owned  by  the  company  and  used 
for  the  right-of-way  of  its  railways  and  for  city  termi- 
nals, etc.,  that  the  appraisers  took,  not  the  market  value 
of  the  property  alone,  but  "the  value  of  the  property  for 
railway  purposes."  In  other  words,  the  ai)praisers  made 
a  valuation  of  the  right-of-way  owned  by  the  company 
outside  of  city  limits  on  the  basis  of  the  fair  market 
value  per  acre  compared  with  contiguous  lands  along- 
side and  multiplied  that  sum  by  three.  This  procedure 
was  defended  upon  the  ground  that  in  condemnation 
Ijroceedings  the  company  would  be  obliged  to  pay  some- 
what more  than  the  fair  market  value  and  would  have  to 
hoar  the  expense  of  the  proceedings  as  well.  They  would 
have  to  pay  also  consequential  damages  by  reason  of  re- 
moval of  buildings  and  other  results  of  the  use  of  the 
projjerty  for  railway  purposes.  It  was  also  argued,  how- 
ever, that  because  this  land  was  owned  in  an  entire  strip 
it  ])ossessed  "a  peculiar  value  for  railway  purposes"  and 
this  .seems  to  have  been  an  important  element  in  making 
up  the  valuation.  The  Supreme  Court  dismisses  this 
theory  of  railroad  valuation  as  absolutely  unjustified. 
Tlie  Court  says : 

The  evidence  demonstrates  that  the  appraisements  of  the 
St.  Paul  and  Minneapolis  property  were  in  substance  ap- 
praisals of  what  was  considered  to  be  the  peculiar  value  of 
the  railroad  right-of-way.  The  railway  right-of-way  was 
conceived  to  be  a  property  sui  generis,  a  large  body  of  land 
in  a  continuous  ownership  representing  one  of  the  highest 
uses  of  property  and   possessing  an   exceptional   value.      .     .      . 

We  hold  that  it  was  error  to  base  the  estimates  of  value 
of  the  right-of-way,  yards  and  terminals  upon  the  so  called 
"lailway  value"  of  the  property.  The  company  would  cer- 
tainly have  no  ground  for  complaint  if  it  were  allowed  a 
value  for  these  lands  equal  to  a  fair  average  market  value 
of  similar  land  in  the  vicinity  without  additions  by  the  use 
ot  multipliers  or  otherwise  to  cover  hypothetical  outlays.  We 
also  think  it  was  error  to  add  to  the  amount  taken  as  the 
present  value  of  the  lands  the  further  sums,  calculated  on 
that  value,  embraced  in  the  items  of  engineering,  superin- 
tendence, legal  expense,  contingencies  and  interest  during 
construction. 

The  Supreme  Court  further  attacks  the  valuation  ac- 
cepted by  the  lower  courts  on  the  ground  that  no  deduc- 
tion was  made  for  depreciation.  The  lower  courts  de- 
fended their  oini.ssion  to  make  any  allowance  for  dcpreti- 
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ation  oil  the  jji'duikI  that  deprociation  wi.*!  more  tliaii  oil'- 
set  by  appreciation,  tliat  the  roadbed  was  constantly  in- 
creasing in  value,  that  it  becomes  solidified,  cinbankinents 
and  slojies  beiome  settled  and  stable  ami  that  a  large 
part  of  the  depreciation  is  taken  care  (/!'  by  c-onstanl 
repairs,  renewals  and  rei)laci'iiients.  The  Supreme  Court 
holds  that  sui'h  a  rough-and-ready  treatment  of  the 
matter   of   depreciation   cannot   be    approved.      It   says: 

When  an  estimated  value  Is  made  on  the  basts  of  reproduc- 
tion new,  the  extent  of  existing  depredation  should  be  shown 
and   deducted. 

We  believe  those  rulings  of  the  Supreme  C'ourt  are  ol' 
great  importance  in  connection  with  the  work  of  railway 
valuation  now  being  undertaken.  It  should  be  under- 
stood that  in  the  IJailway  A'aluation  Act,  Congress  hns 
not  ti.xed  any  standai-d  whatever  on  which  railway  rates 
may  be  based.  It  has  simply  ordered  that  an  appraisal  be 
made  and  it  has  required  that  both  the  original  cost  of 
the  road  according  to  the  available  records  and  the  cost 
of  its  reproduction  new  shall  be  determined,  together  with 
allowances  for  depreciation. 

In  view  of  the  above  quoted  Supreme  Court  decision, 
however,  it  is  clear  that  the  Federal  Constitution  protects 
the  holders  of  railway  investments  from  capricious  legis- 


lation by  Congress  as  well  as  by  the  States,  tending  to 
confiscate  the  value  of  their  i)roperty.  Not  only  would 
any  attem))t  to  determine  the  present  valuation  of  a  pub- 
lic utility  i)roperty  on  tlu;  basis  of  original  investment 
liri'iik  down  of  its  own  weight,  but  the  Supreme  Court  is 
iHiu  (in  rccdi'd  as  disapproving  of  this  a.s  a  sound  basis  for 
rcM.soiuible  rates.  The  basis  of  valuation  to  which  the 
court  has  now  given  its  ajjjjroval  is  "the  cost  of  repro- 
duction new."  In  many  cases  the  hinds  and  other  prop- 
erty owned  by  the  railway  h;i\i'  increased  in  value  so 
that  they  are  now  worth  ten  oi-  twenty  times  what  they 
originally  cost.  That  is  an  increment  of  value  which  be- 
longs to  the  owners  of  the  railway  just  as  much  as  a 
similar  imrenient  in  value  belongs  to  .uiy  other  owners 
<ir  real  estate. 

On  the  other  hand,  however,  rails,  rolling  stock,  build- 
ings, bridges  and  other  pro])erty  which  were  bought  or 
constructed  many  years  ago  and  which  have  deteriorated 
in  value  are  to  be  appraised,  not  at  what  they  originally 
cost,  but  at  what  they  are  worth  at  the  present  time. 
Thus  far,  at  least,  the  recent  Supreme  Court  decision 
appears  to  lay  a  sound  foundation  for  the  work  of  the 
staff  of  valuation  engineers. 
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Careful  Tamping  an  Important 
Factor  in  Levee  Building 

Sir — Your  editorial  in  a  recent  issue  entitled, 
"Wanted :  Machinery  for  Levee  Building,"  makes  men- 
tion of  the  possibility  of  using  the  cable  drag  scraper  in 
the  construction  of  river  levees.  This  appears  to  be 
about  the  only  machinery  equipment  now  extant  having 
sufficient  working  radius  for  the  heaviest  work,  though 
many  sections  of  the  Mississippi  system,  especially  in 
the  lower  valley,  have  been  coii.structed  by  self-propelling 
drag-line  machines  equipped  witli  rather  unusually  long 
booms.  It  is  doubtful,  however,  if  we  should  take  it  for 
granted  that  the  day  of  the  drag  scraper  and  mule  is  en- 
tirely past,  for  this  method  of  levee  building  has  certain 
advantages  over  the  faster  but  not  always  cheaper  ma- 
chinery method. 

In  April,  1911,  the  writer  witnessed  a  short  but  plucky 
tight  against  what  looked  to  be  a  certain  crevasse  at  the 
Myrtle  Grove  plantation.  The  river  was  not  excessively 
liigh  at  that  time,  but  a  long  continued  gale,  blowing 
in  line  with  one  of  the  longest  reaches  of  the  lower  river 
had  caused  the  waves  to  batter  down  the  timber  revet- 
ment at  the  angle  at  Myrtle  Grove,  and  the  wash  soon 
cut  away  the  narrow  banquette  and  the  front  slope  of  the 
levee.  In  spite  of  the  fact  that  a  large  force  of  men  was 
working  under  most  efficient  leadership,  it  wa.s  not  until 
the  waves  had  cut  entirely  through  the  crown  of  the 
levee  that  the  water  was  checked  by  the  solid  material 
which  formed  the  back  slope. 

Col.  Wilkinson,  President  of  the  Myrtle  Grove  Plan- 
tation Co.  was  in  personal  charge  of  the  work  and  stated 
that  the  original  levee  at  this  point  was  built  by  mules 


and  scrapers  and  was  later  increased  in  height  and  thick- 
ness by  a  dredge  which  was  operated  along  the  banquette. 
In  spite  of  the  severe  storm,  it  was  easy  to  see  the  line  of 
demarkation  between  the  material  that  had  been  com- 
pacted by  the  teams  and  that  which  had  been  placed  with- 
out this  tamping.  As  the  waves  cut  into  the  front  of 
the  levee,  there  was  usually  a  break  at  the  junction  of 
the  two  pieces  of  work. 

There  was  nothing  to  indicate,  however,  that  the  later 
work  had  been  done  carelessly  or  with  inferior  material. 
In  fact,  there  was  no  choice  of  material,  nothing  but  the 
deposits  on  the  banquette  being  available.  While  the 
force  of  the  waves  would  undoubtedly  have  cut  through 
the  more  solid  material  had  it  not  been  protected  as 
quickly  as  possible,  it  is  certain  that  no  possible  effort 
on  the  part  of  the  local  forces  could  have  prevented  a 
crevasse  if  the  entire  levee  section  had  been  as  friable  as 
that  in  the  front. 

Quite  similar  conditions  existed  at  the  Poydras  break 
of  this  year.  The  entire  front  and  crown  of  the  levee 
was  destroyed  and  a  considerable  current  was  running 
over  the  top  of  the  remaining  portion  when  the  local 
plantation  forces  and  the  construction  gang  of  the  Phil- 
lips Land  Co.  saved  the  situation.  The  section  of  this 
levee  was  made  up  the  same  as  that  at  Myrtle  Grove. 
The  portion  destroyed  would  have  gone  out  regardless  of 
whether  it  was  solid  material,  as  the  break  was  evidently 
due  to  undercutting;  but  if  the  material  in  the  rear  por- 
tion of  the  levee  had  not  been  well  packed,  it  would  not 
have  withstood  the  erosion  of  the  considerable  flow  that 
passed  over  the  top  for  some  time  before  it  could  be 
stopped.  This  break  occurred  at  the  time  when  the  river 
was  nearly  at  its  maximum  height  and  if  it  had  not  been 
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stopped,  the  loss  M-ould  uiuloiibtodly  have  been  tremen- 
dous. 

Ihe  levee  which  is  built  by  mauhiuery  or  by  wheelbar- 
rows is  sufficient  uuder  favorable  conditions  if  properly 
cc  nstructed ;  but  it  will  not  stand  up  against  unusual 
currents  as  will  the  levee  that  is  built  by  the  teum  and 
scraper  method.  It  would  probably  be  impossible  to 
get  together  team  outfits  that  could  handle  the  material 
that  should  be  placed  in  the  Mississippi  River  levees  in 
the  next  few  years;  but  it  is  probable  that  the  advantages 
of  more  substantial  levees  would  justify  an  extra  ex- 
pense in  special  instances  where  conditions  are  favorable 
for  team  work  or  where  exposure  to  erosion  is  specially 
severe. 

A.  M.  Shaw. 

Xew  Orleans,  La.,  June  10,  1913. 

[The  advantage  of  thorough  compacting  of  a  levee  em- 
bankment is  well  set  forth  by  our  correspondent.  We 
may  point  out,  however,  that  material  j)laced  by  cars  or 
drag  scrapers  may  Ije  compacted  by  rolling  with  grooved 
rollers  as  is  conimonlv  done  in  earth  dam  constructijiii. — 
Ed.] 

Machinery  for  Levee  B.ullding 

Sir- — Referring  to  the  editorial  in  your  issue  of  June 
5,  "Wanted — Machinery  for  Levee  Building,"  the  state- 
ment that  ])ractically  all  the  levees  on  the  Mississippi 
River  have  been  built  by  either  hand  power  or  horse  power 
is  misleading.  At  the  present  time  there  are  engaged  in 
levee  building  on  the  Mississippi,  a  large  number  of 
most  elKcient  earth-handling  machines  such  as  drag-line 
scrapers,  orauge-peel  excavators,  gasoline-driven  loaders, 
etc. 

Articles  frequently  ai)i)ear  in  the  public  ])ress  urging 
the  use  on  levee  building  of  the  plant  now  engaged  in 
the  construction  of  the  I'anama  CJanal,  on  the  assutn])- 
tion  that  with  the.«!e  machines  levees  could  be  built  for 
a  much  lower  cost  than  that  at  which  they  are  now  being 
built  with  present  ap])liances.  That  this  impression 
is  erroneous,  the  following   figures  will,   I   think,  .show. 

The  Fourth  District,  Mississippi  River  Commission, 
New  Orleans,  purcha.sed  in  1908  a  McMyler  Levee  Build- 
ing machine  with  74-ft.  boom  operating  a  2-yd.  bucket 
in  certain  classes  of  material,  and  in  others  a  2i/)-yd. 
bucket.  Since  the  purchase  of  this  machine  it  has  con- 
structed 709,2.55  yards  of  earthwork  at  a  co.st  of  $8;i06S, 
or  about  11.712c.  per  cu.yd.,  including  all  charges  for  re- 
pairs, maintenance,  operation,  deprecialion,  interest,  su- 
perintendence and  i)roportional  share  of  office  expenses. 
During  this  same  period  the  average  cost  of  work  done 
by  contract  under  this  office,  considering  the  contract 
)>rice  only  without  other  overhead  exjjenses,  has  been 
21.66c.  per  cu.yd. 

From  the  above  figures  it  will  be  seen  that  any  other 
machinery  proposed  for  l(!veo  building  work,  cither  that 
at  I'anama  or  elsewhere  must  be  of  a  very  eflicient  type 
in  order  to  compete  successfully  with  flic  mncliinery  now 
in  use  under  this  office.  The  general  public  imagines 
that  th(,'  levees  can  be  b'lilt  most  economically  with  steam 
shovels  such  as  are  used  at  I'anama ;  but  a  steam  shovel 
can  only  be  used  in  levee  iniilding  when  o])crated  in  con- 
nection with  ars,  engines  and  railroad  tracks;  and  in- 
asmuch as  the  earth  to  be  moved  is  in  nearly  all  cases 
taken  from  the  immediate  front  of  the  'evee  to  he  built, 
the  impracticability  of  the  steam  shovel  is  evident.  There 


are  certain  cases,  however,  in  which  steam  shovels  and 
railroad  equipment  can  be  used  to  advantage,  notably  in 
the  closure  of  crevasses  where  material  must  be  hauled 
for  considerable  distances. 

What  is  most  urgently  needed  for  levee  building  along 
the  Mississippi  River,  especially  above  Old  River  where 
the  specifications  require  a  very  wide,  flat  pit  and  where 
the  levees  are  so  large  of  section  that  drag-line  and 
orange-peel  machines  are  not  ada])ted  to  the  work,  is 
some  form  of  machine  capable  of  excavating  material  and 
conveying  it  two  or  three  hundred  feet  at  one  operation. 

For  and  in  the  absence  of  C.  0.  Sherrill,  Captain  of 
Engineers,  U.  S.  A 

J.  1).  Si'ii-MiDT,  Chief  Clerk. 

Xew  Orleans,  La.,  .lune  17,  I'Jl'-i. 

Concerning   Advertising    by  Engineer- 
ing   Schools 

Sir — I  received  a  few  days  ago  a  bulletin  from  Har- 
vard L^niversity  describing  the  courses  of  study  in  sani- 
tary engineering.  It  is  fine  reading  and  makes  older 
engineers  envious  of  the  young  men  who  can  attend  such 
schools  and  receive  the  benefit  of  the  instruction  there 
given.     On  page  16  appears  the  following: 

The  sanitary  specialist  needs  extensive  laboratory  experi- 
ence and  practice  in  research,  while  the  eng'ineer  needs  to 
work  with  his  surveying-  instrument,  his  drafting  board  and 
the  other  tools  of  his  profession.  The  demand  for  young 
sanitary  engineers  is  continuous  and  increasing.  There  is 
little  doubt  but  that  men  who  enter  this  field  will  find  use- 
ful   service   and   a   competent   livelihood. 

Your  attention  is  called  to  the  second  and  third  sen- 
tences in  the  above  paragraph.  Is  it  necessary  for  an  in- 
stitution of  such  high  standing  and  so  well  known  to 
advertise  in  this  way  to  attract  students?  Can  the  state- 
ments made  be  substantiated?  It  is  well  known  that 
the  demand  for  young  men  trained  in  engineering  schools 
is  fairly  good,  no  matter  what  specialty  they  took  in 
school.  So  is  the  demand  for  young  stenograjDhers  and 
bookkeepers.  The  reasons  are  the  same  in  all  cases,  the 
fact  being  that  in  all  work  of  a  clerical,  or  semi-clerical 
nature,  the  beginner  is  nearly  always  assured  of  tem- 
porary emj)loyment  at  least. 

My  observation  has  been  that  as  a  specialty  to  pursue 
in  school,  sanitary,  and  municipal  engineering  generally, 
can  hardly  be  so  well  recommended  as  structural  engi- 
neering. The  majority  of  engineers  in  private  practice  in 
Chicago  are  engaged  in  .structural  work  and  some  of 
them  employ  a  considerable  office  staff.  The  few  engi- 
neers who  specialize  in  sanitary  and  municipal  work  do 
not  employ  so  many  men  and  the  work  is  more  fluctuat- 
ing. I  know  that  the  average  pay  is  better  in  the  offices 
of  structural  engineers. 

Young  men  come  into  my  oflic-e  almost  every  day  .seek- 
ing employment  and  they  represent  first-class  schools 
in  all  parts  of  the  country,  but  es])ecially  schools  in  the 
vicinity  of  Boston  and  Xew  York.  Those  most  dissatis- 
fied with  conditions  of  employment  and  pay  are  the  young 
men  who  took  highly  specialized  courses,  especially  in 
sanitary  work.  In  large  cities  positions  are  gained 
through  civil  .service  examinations  and  in  smaller  munici- 
palities the  city  engineer  and  his  .staff  are  tlie  prey  of 
politics.  It  is  not  dignified  for  a  university  like  Harvard 
to  make  statements  calcuhifcd  to  ndnict  young  men  to- 
ward a  certain  line  of  study  with  assurances  as  to  their 
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earning  power.  It  should  be  sulliciont  to  cstaljlish  a  first- 
class  course  of  study  and  lot  it  be  known.  To  make 
statements  to  tlie  ell'eit  that  a  demand  e.xists  for  men  in 
any  line  of  work  snuicks  of  the  methods  of  business  eol- 
leges. 

KiiNKsi'  MiCri.i.orcii. 
Chieago,  Jlar.  'io,  I'.M:!. 


N  O  T  E  vS     AND     ()  U  I-:  R  I  E  S 


F.    H.    J..    Roxbury.    Mass.,   writes: 

I  should  Uke  to  ascertain  from  the  experience  of  othei- 
eriKineers  expressed  through  your  valuable  columns  if  the 
process  oi  grouting  the  bed  of  an  artificial  pond  having  a 
sand  and  gravel  bottom  was  tver  successfully  practiced  as 
a  method  of  preventing  excessive  leaching  of  the  water 
through  the  bottom,  and  if  accomplished  what  were  the 
methods   used   and    the   approximate   cost? 

The  proposition  in  question  is  the  prevention  of  excessive 
leaching  in  a  shallow  reservoir  situated  on  a  gravelly  plateau 
which  is  to  be  used  for  storage  of  water  for  irrigation.  The 
area  of   the   reservoir  is  to  be  four   to   five  acres. 

Annual  Convention  of  the  Master  Car 
Builders  Association 

The  47tli  annual  eonvention  was  held  at  Atlantic  City. 
N.  J.,  June  16  to  18,  closely  following  that  of  the  Mas- 
ter Mechanics  Association  (reported  in  our  issue  of  June 
19),  and  with  an  attendance  comprising  very  many  of 
those  who  were  present  at  the  former  convention.  The 
meetings  were  held  in  the  assembly  room  on  YoT.ing's 
Pier,  and  on  this  pier  was  the  extensive  exhibit  of  rail- 
way equipment,  material  and  a]ipliances  which  is  such 
a  striking  feature  of  these  allied  conventions. 

At  the  opening  session  on  June  16,  the  annual  address 
was  delivered  by  the  President,  C.  E.  Fuller  (Union 
Pacific  Ry.).  This  dealt  largely  with  matters  relating  to 
car  interchange  and  matters  touched  upon  in  the  various 
committee  reports.  lie  urged  caution  in  making  recom- 
mendations for  improvements  in  car  construction  and  car 
service.  While  such  improvements  are  important  and 
in  the  main  necessary,  the  association  should  carefully 
consider  whether  they  may  unduly  increase  the  cost  of 
car  operation  and  maintenance.  The  report  of  the  Sec- 
retary, Joseph  W.  Taylor  (Chicago)  showed  that  the 
total  membership  is  879,  and  that  the  total  number  of 
cars  represented  is  2,713,650. 

Car  Couplers  .vnd  Dr.vft  Gear 
The  car  coupler  is  again  in  a  stage  of  development, 
owing  to  the  variations  and  sjiecial  features  which  have 
been  introduced  in  the  too  numerous  designs,  though  all 
of  the  designs  conform  to  the  standard  contours  of  coup- 
ling parts.  The  number  and  variety  of  couplers  are  caus- 
ing increasing  trouble,  but  as  these  special  features  are 
covered  by  patents,  there  are  difficulties  in  arriving  at  a 
uniform  standard  design.  The  Committee  on  Coupler 
and  Draft  Equipment  was  instructed  last  year  to  pro- 
ceed with  the  design  of  an  M.  C.  B.  standard  coupler, 
working  in  conjunction  with  the  manufacturers  and  using 
as  few  as  possible  of  the  patents  now  in  force.  The 
committee's  report  consisted  mainly  of  descriptions  of 
an  extended  series  of  tests  and  a  review  of  the  proceed- 
ings of  several  meetings  held  by  the  committee  jointly 
with  representatives  of  the  manufacturers.  The  con- 
clusions arrived  at  are  that  the  present  coupler  is  of  in- 


ad((|iiatc  streiiglh,  and  Ihat  the  re(|iiired  increase  in 
slniigth  will  ncce.>isitate  increasing  the  weight  of  the 
coiililer  ;{i)  to  'U}%. 

The  commilrtee  made  an  exhibit  of  designs  of  couplers 
embodying  the  s])eci(ieations  agreed  ujjon  by  the  rail- 
way re|)reseiitatives  and  the  manufacturers,  the  latter 
having  designed  the  working  parts  according  to  their 
ideas  to  meet  the  si)ecifications.  From  those  designs 
c()u])lers  will  be  .selected  for  service  test  to  determine  the 
strength,  the  ellicieiicy  of  operation  and  the  best  contour 
lilies,  with  a  view  to  harmonizing  the  designs  and  elim- 
inating details  that  prove  unsatisfactory.  It  is  recom- 
mended that  until  these  service  tests  are  made  and  certain 
couplers  selected  for  trial,  the  railways  should  not  a[iply 
other  new  or  experimental  types  of  freight  couplers. 

It  was  stated  that  the  committee  will  probably  be 
able  to  present  a  design  for  a  standard  coupler  at  the 
191-f  convention. 

Cars  .wn  ('AK-Dijii-ixd  Machixes 
The  increasing  use  of  car  ilnmping  or  unloading  ma- 
chines (by  which  the  car  is  tilted  in  a  cradle),  for  hand- 
ling coal  and  ore,  etc.,  has  developed  sjiecial  features 
of  ilamage  to  cars  handled  in  this  way.  A  committee  ap- 
pointed to  investigate  the  matter  stated  that  the  ma- 
chines are  of  two  types:  (1)  the  floor  carrying  the  track 
is  shifted  transversely  to  bring  the  car  against  the  side 
of  the  cradle;  (3)  the  side  of  the  cradle  is  moved  in- 
ward to  come  in  contact  with  the  car.  In  the  first  case, 
the  damage  occurs  wheji  the  car  is  tilted,  as  it  has  not  a 
proper  bearing,  and  such  parts  as  hand-holds,  ladders, 
staples  and  door-operating  mechanism  are  damaged  by 
coming  in  contact  with  the  cradle.  In  the  second  case, 
damage  is  done  by  hydraulic  clamps  crushing  in  the  sides 
and  bending  down  the  top  of  the  car,  while  parts  of 
the  floor  framing  outside  the  rails  are  likely  to  strike 
the  column  bolts  of  the  trucks. 

To  ])revent  such  damage,  the  cradle  (in  either  class  of 
machine)  should  be  faced  with  10-in.  timbers,  spaced  far 
enough  apart  to  allow  any  loose  material  to  fall  through, 
and  cut  away  at  certain  points  so  as  to  clear  projecting 
appliances  on  the  side  of  the  car  and  afford  a  full  sup- 
port to  the  car  when  the  cradle  is  tilted.  On  machines  of 
the  second  class,  care  must  be  taken  also  to  provide 
against  the  present  excessive  pressures.  Railways  should 
see  that  these  remedies  are  applied  to  car  dumpers  at 
steel  works,  etc.  In  designing  new  cars,  consideration 
should  be  given  to  the  possibility  of  their  use  on  car- 
dum]iing  machines.  Other  machines  and  appliances  used 
in  loading  and  unloading  cars  will  be  considered  in  a  later 
report. 

In  the  discussion,  several  speakers  referred  to  their  ex- 
perience with  cars  damaged  in  this  way.  In  the  discus- 
sion on  car  trucks,  also,  it  was  stated  that  the  tilting  of 
cars  in  these  machines  disturbs  the  bearing  so  that  the 
waste  in  the  journal  boxes  is  likely  to  get  into  the  bear- 
ings and  cause  the  cars  to  develop  hot-boxes. 

Steel  Freight  Cars 

A  rather  surprising  matter  brought  out  by  the  Com- 
mittee on  Car  Construction  was  the  lack  of  strength  in 
some  new  steel  cars.  This  was  substantiated  bv  several 
speakers  who  recorded  their  experience  with  such  cars, 
many  of  which  sustain  damage  in  ordinary  road  and  vard 
service.     Under  a  rule  relating  to  car  repairs  it  is  as- 
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ruined  that  an  all-steel  car  or  a  car  with  steel  iinderframe 
is  strong  enough  not  to  be  damaged  in  fair  usage,  and 
consequently  the  handling  road  is  made  responsible  for 
the  cost  of  repairs.  But  it  appears  that  in  some  recent 
designs  the  center-sill  section  has  been  so  reduced  (to 
save  weight  and  first  cost)  that  the  cars  are  no  stronger 
than  (if  as  strong  as)  the  wooden  cars.  Yet  under  the 
above  rule,  the  owner  is  protected  against  repair  expenses, 
which  is  manifestly  unfair. 

The  committee  recommended  that  existing  steel  or 
*teel-underframe  cars  that  do  not  meet  the  following  re- 
•quirements  should  be  classed  with  wood  cars  and  subject 
to  the  same  rules  of  repairs:  (1)  cross-sectional  area 
of  center  sills  should  be  not  less  than  16  sq.in. ;  (2)  ratio 
of  stress  to  end  strain  not  less  than  0.09;  (3)  the  length 
of  center  or  draft  sill  members,  or  part  of  member  between 
braces,  to  be  not  more  than  "20  times  the  depth  of  the 
member,  measured  in  the  direction  in  which  buckling 
might  take  place.  For  new  cars,  greater  strength  should 
be  required,  in  view  of  the  developments  in  heavier  loco- 
motives, rougher  handling  of  cars,  etc.  For  such  cars, 
the  sill  area  should  be  not  less  than  24  sq.in.,  the  ratio 
of  stress  to  end  strain  not  more  than  0.06,  and  the  un- 
braced length  as  above. 

The  discussion  showed  a  general  opinion  that  it  is 
time  for  the  Association  to  take  definite  action  in  this 
matter  and  specify  certain  minimum  requirements.  The 
committee's  recommendations  will  be  submitted  to  letter 
ballot. 

Box  Cars 

The  report  of  the  Committee  on  Car  Construction 
stated  that  an  investigation  of  repairs  to  box  cars  indi- 
cates that  wood  ends  without  reinforcement  are  not 
strong  enough  for  present  conditions.  Metal  ends  and 
metal  reinforcement  have  been  found  satisfactory.  The 
committee  recommended  that  the  ends  .should  be  rein- 
forced with  steel  plates  and  cross  braces  on  wood  cars, 
and  with  braces  on  steel-underframe  cars.  New  cars 
should  have  steel  ends,  and  .«uch  ends  should  be  applied 
also  to  cars  with  wood  superstructure  requiring  complete 
renewal  of  ends. 

p]nd  doors  in  box  cars  are  causing  trouble  from  the 
difficulty  and  danger  of  sealing  them  and  inspecting  the 
.seals.  Some  roa<ls  are  now  omitting  them  from  new  cars, 
and  nailing  tlicni  up  on  the  old  cars.  They  are  only  re- 
quired on  roads  handling  long  lumber  in  comparatively 
short  car.-i,  and  will  become  obsolete  with  the  advent  of 
the  40-ft.  box  car.  If  used,  they  should  be  made  to  lock 
automatically  when  closed,  with  a  lock  accessible  only 
from  the  inside,  thus  avoiding  the  necessity  of  seal  rec- 
ords. Seal  appliances  should  be  accessible  from  the 
ground  or  from  the  end  ladder. 

One  member  pointed  out  that  in  ventilated  cars  for 
fruit  and  vegetaliles  end  doors  are  required  at  top  and 
hott<jm  fur  ventilation.  And  as  lhe.se  doors  have  to  be 
open  for  part  of  the  trip  and  closed  for  the  rest  of  the 
trip  (to  regulate  the  ventilation  according  to  the  change 
of  climate)  they  cannot  be  made  to  lock  automatically  on 
the  inside.  Mr.  Hennessey  (C.  M.  &  St.  1'.  Ry.)  referred 
to  the  end  doors  of  automobile  cars,  which  form  practi- 
callv  the  entire  end  of  the  car.  The  eomniittee  saw  no 
rea.son  why  these  should  not  lock  autoiiiatieally  r)n  the 
inside  when  closed,  in  which  case  seals  would  lie  required 
only  on  the  side  doors.     However,  it  was  evident  that  the 


committee  had  been  considering  lumber  more  especially 
in  regard  to  end  doors. 

The  Committee  on  Inspection  of  Box  Cars  referred  to 
the  necessity  of  inspecting  cars  before  loading  them,  with 
special  classes  of  freight,  to  avoid  claims  for  damage  to 
freight  due  to  leaky  roofs,  dirty  floors,  projecting  rails, 
etc.  The  practice  of  several  roads  in  this  respect  was 
described.  Several  members  thought  this  a  matter  for 
the  operating  department,  and  it  was  decided  to  refer  it 
to  the  American  Railway  Association,  which  originally 
requested  its  consideration. 

Tank  Cars  and  Refrigerator  Cars 

This  committee  report  related  to  special  designs  of  cars 
for  carrying  special  fluids,  such  as  liquified  chlorine  gas, 
liquified"  petroleum  gas,  bisulphide  of  carbon,  sulphuric 
acid,  and  ammonia  solutions.  It  presented  also  some 
minor  changes  in  the  present  specifications  for  tank  cars. 
As  to  the  tests  of  these  cars  and  their  safety  valves,  the 
committee  recommends  that  a  certified  record  of  the  tests 
should  be  filed  with  the  U.  S.  Bureau  of  Explosives,  ow- 
ing to  the  importance  of  such  records  in  case  of  lawsuits 
relating  to  damages.  The  report  was  approved,  and  it 
was  decided  to  see  if  the  plan  of  piling  records  of  tests 
would  meet  the  approval  of  the  Bureau  of  Explosives. 

The  question  of  preventing  damage  from  brine  drop- 
pings from  refrigerator  cars  has  been  a  problem  for  both 
the  engineering  and  the  mechanical  departments  of  rail- 
ways. The  private  car  companies  have  agreed  to  equip 
these  cars  with  tanks  to  retain  the  brine,  instead  of  al- 
lowing it  to  drip  upon  the  track.  At  the  special  meeting 
to  consider  the  rules  of  interchange,  representatives  of 
these  companies  protested  that  the  M.  C.  B.  Association 
has  not  allowed  time  enough  for  making  the  necessary 
changes.  The  working  out  of  the  details  has  been  left 
to  the  companies,  and  they  have  tested  different  devices, 
many  of  which  have  proved  unsatisfactory.  In  addition, 
the  changes  involve  considerable  expense.  They  asked 
that  the  date  for  having  all  cars  equipped  be  extended 
from  Sept.  1,  1914.  to  Sept.  1,  191G,  but  it  was  decided 
to  extend  it  only  to  1915. 

Freight  Cars  of  Light  Capacity 

A  matter  submitted  for  topical  discussion  was  the  ad- 
visability of  withdrawing  from  interchange  service  all 
cars  of  40,000  and  50,000  lb.  capacity,  and  restricting 
their  use  to  their  owning  lines.  This  developed  a  very 
brisk  discussion  with  opinions  about  equallv  divided.  Mr. 
Hennessey  (C,  M.  &  St.  P.  Ry.)  and  Mr.  Schroyer  (C. 
&  N.  W.  Ry.)  objected  strongly  to  the  proposition,  claim- 
ing that  many  of  the  light-cajwu-ity  cars  are  as  strong  as, 
if  not  stronger  than,  many  of  the  larger  modern  cars  of 
high  capacity.  Also,  that  railways  are  bringing  these 
ears  up  to  the  requirements  of  modern  train  and  yard 
serviee,  and  that  it  would  be  a  very  serious  matter  to 
require  roads  having  many  such  cars  to  withdraw  them 
from  interchange  service. 

On  the  other  hand,  Mr.  Crawford  (Pennsylvania 
Lines),  Mr.  Barnum  (B.  &  O.  R.R.)  and  Mr.  MacBain 
(L.  S.  &  M.  S.  Ry.)  thought  that  in  general  the  light- 
capacity  cars  mixed  with  high-capacity  cars  are  a  menace 
to  the  safety. of  trains,  and  Ihat  it  is  very  poor  economy 
to  try  and  put  these  old  cars  in  condition  to  meet  mod- 
ern operating  requirements.  Mr.  Gaines  (C.  of  Ga.  R. 
R. )  said  that  wh(;ii  his  road  receives  a  car  of  less  than 
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60,000  lb.  capacity  it  transfers  the  load  to  another  car, 
believing  this  to  be  more  economical  than  to  iiandle  the 
light  car. 

Another  member  approve<l  of  the  idea,  but  thought 
it  outside  the  province  of  the  Association,  and  that  the 
matter  should  be  taken  uj)  witii  the  higher  officials,  or 
referred  to  the  American  Railway  Association  for  its 
opinion  iu  the  matter.  Mr.  MacRain  (L.  S.  &  M.  S.  Ry.) 
remarked  that  while  his  road  aims  to  keep  its  own  equip- 
ment in  good  condition,  47%  of  the  cars  on  its  lines  are 
"foreign"  cars,  and  some  80%  of  the  draft-gear  failures 
occur  in  these  foreign  cars.  Other  speakers  referred  to 
similar  experiences.  It  was  voted  to  appoint  a  commit- 
tee to  make  inquiry  as  to  the  number  of  light-capacity 
cars  on  individual  railways,  with  a  view  to  submitting 
to  the  American  Railway  Association  the  proposal  to  pro- 
hibit the  use  of  these  cars  in  interchange  traffic  after 
1014. 

Trucks,  Wheels  .\nd  Axles 

The  Committee  on  Car  Trucks  presented  a  report  of 
progress  as  to  the  design  of  cast-steel  truck  frames  and 
bolsters  for  cars  of  80,000  to  140,000  lb.  capacity,  and 
expects  to  be  able  to  submit  a  design  for  the  bolster  next 
year.  It  is  making  tests  also  of  arch-bar  frames.  An- 
other committee  has  to  deal  witii  specifications  for  cast- 
steel  frames  and  bolsters,  but  has  not  been  able  to  make 
its  proposed  tests.  It  was  suggested  that  the  two  commit- 
tees should  work  together.  It  has  been  claimed  that 
under  emergency  applications  of  the  quick-acting  brake, 
there  have  been  eases  of  axle  failures  and  a  tendency  of 
the  journal  to  roll  out  under  the  edge  of  the  bearings. 
To  avoid  this  trouble  on  passenger  cars,  the  brakeshoe 
may  be  lowered  or  clasp  brakes  may  be  used,  but  the 
latter  are  too  expensive  for  tenders  or  freight  cars.  It 
was  suggested  that  it  might  be  desirable  to  remedy  the 
trouble  by  altering  the  depth  of  the  journal  bearing. 

The  Committee  on  Car  Wheels  submitted  additions  to 
the  specifications  (adopted  last  year)  for  wrought-steel 
wheels,  and  these  will  be  submitted  to  letter  ballot,  ex- 
cept that  the  proposed  limits  for  segregation  will  be 
omitted.  The  specifications  provide  for  openhearth  steel, 
and  for  chemical  composition  as  follows : 

.\cid   steel  Basic  Steel 

Carbon                                  0.60  ton.  SO  0.65  to  0.8.5 

Maneanese                       0.55  to  0. SO  0.55  to  0. SO 

Silicon    0.15to0.35  O.lOtoO.30 

Phos.    and   sulphur    (each) max.   0.05  max.   0.05 

The  discussion  brought  up  the  question  of  shape  of 
wheel  tread,  and  Mr.  Garstang  (C,  C,  C.  &  St.  L.  Ry.) 
referred  to  a  suggestion  of  P.  H.  Dudley  (New  York 
Central  Lines)  that  the  present  taper  of  1  in  20  be 
changed  to  1  in  38,  to  prevent  carrying  an  excessive  pro- 
portion of  the  load  on  the  inner  side  of  the  rail  head. 
He  referred  also  to  the  request  of  the  makers  of  cast- 
iron  wheels  that  in  wheels  for  high-capacity  cars  they 
should  be  allowed  to  increase  the  thickness  of  the  flange 
by  %  in.  (the  metal  to  be  added  on  the  back  of  the 
flange).  The  objection  to  this  is  the  probable  interfer- 
ence of  the  thicker  flange  (when  the  wheel  tread  is  worn) 
with  the  flangeway  of  frogs,  switches,  guard  rails  and 
crossings.  The  present  prescribed  width  of  flangeway  is 
1%  in.,  and  a  motion  was  carried  to  request  the  Ameri- 
can Railway  Association  to  consider  increasing  this  to 
lyg  in.  to  accommodate  the  thicker  wheel  flanges.  This 
is  a  matter  in  which  the  maintenance-of-way  department 
should  be  consulted  before  any  definite  decision  is  made, 


although    the   discussion    included   no    reference    to    this 
side  of  the  question. 

As  to  the  taper  of  the  tread  of  the  wheel,  it  appears 
from  the  discussion  that  wheels  of  different  taper  are 
being  tried  (with  diverse  results)  while  at  least  two 
roads  have  tried  cylindrical  treads.  On  the  Lake  Shore 
&  Michigan  Southern  Ry.  the  results  were  unsatisfactory, 
while  on  the  ('hicago,  Milwaukee  &  St.  Paul  Ry.  they 
were  satisfactory.  The  plan  was  abandoned,  however, 
on  this  latter  road,  the  standard  form  of  wheel  tread 
being  adopted  for  the  sake  of  uniformity. 

AiK-BiuKE  Equipment 

The  report  of  the  Committee  on  Brake  Shoes  and 
Brake  Beams,  presented  by  Prof.  Benjamin  (Purdue 
University),  recommended  further  tests  on  the  shoes 
tested  in  1910,  in  order  to  furnish  data  for  high-pressure 
specifications,  these  tests  to  be  made  at  a  speed  of  65 
ni.p.li.  and  at  pressures  of  9000  to  12,000  lb.  It  also 
recommended:  (1)  a  standard  spacing  of  60  in.  (in- 
.stead  of  601/1  in.)  for  brake-beam  heads,  as  the  latter 
allows  the  brake-beam  to  shift;  (2)  the  consideration 
of  a  specification  for  a  brake-beam  for  passenger  cars. 
It  was  decided  that  the  brake-shoe  tests  should  be  con- 
tinued as  suggested,  and  that  the  two  recommendations 
should  be  approved,  although  there  was  some  objection 
to  the  first.  The  report  presented  in  an  appendix  the  re- 
sults of  the  brake-shoe  tests  made  at  the  laboratory  of 
the  American  Brake-Shoe  &  Foundry  Co.,  by  the  New 
York  Central  R.R. 

The  discussion  developed  the  fact  that  a  proposed 
recommendation  as  to  the  brake  heads  involves  certain 
patents,  and  this  question  will  be  considered  by  the 
Executive  Committee  before  sending  out  the  recommen- 
dation for  ballot. 

The  Committee  on  Air-Brake  Hose  submitted  specifica- 
tions and  recommended  the  discontinuance  of  both  the 
labels  now  used.  The  calendar  label,  which  is  intended 
to  show  the  dates  of  application  and  renewal,  is  seldom 
used ;  the  label  indicating  that  the  hose  is  M.  C.  B.  stand- 
ard involves  unnecessary  expense.  A  single  label  of  new 
pattern  was  recommended,  but  quite  a  different  label 
was  proposed  by  the  Committee  on  Train  Brake  and  Sig- 
nal Equipment.  This  latter  was  withdrawn,  however, 
and  the  questions  of  adopting  the  new  specifications  for 
hose,  the  new  label,  and  a  specification  for  gaskets,  will 
be  submitted  to  letter  ballot. 

This  latter  committee  presented  other  recommenda- 
tions as  follows:  (1)  all  freight  cars  weighing  37,000 
to  58,000  lb.  to  have  10-in.  brake  cylinders,  the  braking 
power  to  be  60%  of  the  light  weight  of  car  (based  on 
50  lb.  per  sq.in.  cylinder  pressure),  and  a  total  leverage 
ratio  of  9  to  1  not  to  be  exceeded  with  the  above  cylinder 
and  pressure;  (2)  a  standard  triple  valve  for  all  freight 
cars  is  desirable,  and  the  K-1  and  K-2  are  recommended 
for  8-in.  and  10-in.  equipments;  (3)  on  account  of  the 
increased  weight  and  length  of  passenger  trains,  no  brake 
pipes  less  than  1-in.  diameter  should  be  used,  and  new 
equipment  should  have  114-iii-  pipe;  (4)  the  ends  of 
the  brake  pipe  should  be  supported  by  swinging  clamps 
and  hangers,  so  that  there  will  be  no  trouble  from  hose 
parting  while  a  train  is  passing  through  crossovers  or 
sharp  curves;  (5)  galvanized  pipes  and  fittings  should 
be  used  on  coal  and  refrigerator  cars  to  prevent  corrosion 
by  acids  and  brine. 


1344 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  G9,   Xo.  26 


Mr.  Schroyer  (Chicago  &  Xorthweistern  Ry.)  objected 
to  the  limitation  of  the  pre.?eut  S-iii.  brake  cylinders 
to  cars  of  less  than  STjOOO  lb.  weight,  as  imposing  undue 
expense  for  new  material  and  the  scrapping  of  material 
which  is  still  good.  This  view  was  not  supported,  liow- 
ever,  and  it  seemed  to  be  the  general  opinion  that  mod- 
ern trains  and  train  service  demand  the  use  of  the  10- 
in.  cylinder.  The  report  was  accepted,  except  as  to  its 
recommendation  of  a  label  for  brake  hose  (noted  above). 

Car  Heatixg  and  Lightixg 

The  Committee  on  Train  Pipe  and  Connections  for 
Steam  Heat  presented  specifications  for  steam-heat  hose 
and  couplings.  Last  j'ear  its  specifications  for  hose  were 
rejected.  For  the  coupler  it  preferred  the  medium  to 
the  large  size,  as  there  is  so  little  difference  in  the  open- 
ings that  it  does  not  affect  the  passage  of  steam  through 
the  train  line.  The  Committee  on  Train  Lighting  sub- 
mitted the  following :  ( 1 )  designs  for  car  axles  for  the 
application  of  pulleys  from  which  dynamos  are  driven; 

(2)  general  design  for  axle-dynamo  suspension,  provid- 
ing a  minimum  clearance  of  6  in.  above  the  rail  and 
31/^  in.  from  any  mechanism  attached  to  the  car  body; 

(3)  a  standard  design  for  battery  boxes  on  cars. 

Cau  Interchange 

The  rules  affecting  the  handling  and  repair  of  cars 
(railway  and  private)  in  interchange  between  various 
railways  are  of  great  importance  as  affecting  the  facility 
of  through  traffic.  As  noted  already,  a  special  session 
was  devoted  to  the  consideration  of  proposed  revisions 
in  the  rules  of  interchange,  such  as  are  presented  an- 
nually. The  meeting  was  a  very  protracted  and  animated 
one.  The  discussion  was  mainly  in  regard  to  the  re- 
lation of  the  revised  rules  to  private  or  non-railway 
cars,  the  representatives  of  which  claimed  that  they 
would  be  affected  adversely.  After  extended  discussion, 
however,  the  revisions  were  adopted  practically  as  sug- 
gested by  the  committee. 

The  abuse  of  the  repair  card  and  the  billing  of  the  rail- 
ways of  excessive  repair  costs  were  discussed,  and  while 
some  speakers  thought  that  such  trouble  existed  (due  per- 
haps to  the  reiiair-mon  not  having  full  knowledge  of  the 
cost  of  repairs),  others  thought  that  such  controversies 
simply  waste  time.  There  is  no  question  of  dishonesty, 
and  if  railways  will  build  cars  well  and  see  that  they 
keep  them  in  proper  repair  they  need  not  fear  excessive 
bills.  The  Committee  on  Prices  for  Labor  and  Material 
submitted  certain  changes  in  the  prices  allowed  for  re- 
pair work,  and  these  were  adopted,  with  the  exception  of 
certain  allowances  for  depreciation. 

Ml.Sf'KI.LANEOUS 

The  Committee  on  Revision  of  Specifications  submit- 
ted suggestion.s  for  securing  uniformity  in  style  of  the 
various  specifications,  on  the  line  of  the  standard  adopted 
by  the  American  Society  for  Testing  Material.s.  Supple- 
menting this,  it  submitted  a  number  of  tlie  present  speci- 
fications revised  as  to  .style  and  wording.  The  commit- 
tee recommended  also  that  the  specifications  for  wrought- 
iron  axles  be  discontinued,  as  material  of  this  kind  is  no 
longer  purchased  in  large  quantities.  There  was  some 
objection  to  this,  as  wlien  the  same  suggestion  was  made 
at  the  Master  Mechanics  convention,  but  the  matter  will 
go  to  letter  ballot.    The  Committee  on  Revision  of  Stand- 


ards presented  a  number  of  minor  changes.  The  Com- 
mittee on  Safety  Appliances  made  a  brief  report  as  to  the 
work  of  the  railways  in  meeting  the  requirements  of  the 
new  law,  and  was  instructed  to  inquire  as  to  the  possi- 
bility of  getting  an  extension  of  time  for  the  applica- 
tion of  certain  appliances.  The  Committee  on  Rules  for 
Loading  Long  Material  submitted  some  changes  in  the 
rules,  including  the  loading  of  such  flexible  material  as 
long  steel  plates  extending  over  three  cars  (flats  or  gon- 
dolas). Its  rules  related  also  to  the  loading  of  machinery 
and  automobiles. 

Officers 

The  election  of  officers  resulted  as  follows:  President, 
M.  K.  Barnum,  General  Mechanical  Engineer,  Baltimore 
&  Ohio  R.R. ;  Vice-Presidents,  D.  F.  Crawford.  Pennsyl- 
vania Lines;  D.  R.  MacBain,  Lake  Shore  &  Michigan 
Southern  Ry. ;  and  R.  W.  Burnett,  Canadian  Pacific  Ry. ; 
Treasurer,  J.  S.  Lentz,  Lehigh  Valley  R.R.  The  Sec- 
retary is  Joseph  W.  Taylor,  Chicago. 

Annual  Convention  of  the  American 
Society  of  Civil  Engineers 

The  annual  convention  of  the  American  Society  of 
Civil  Engineers  was  held  at  the  Chateau  Laurier  at  Ot- 
tawa, Canada,  June  17  to  80.  The  attendance  was  fair, 
but  not  large.  The  features  of  the  convention  were  the 
presidential  address,  a  discussion  of  proposed  amend- 
ments to  the  Constitution  of  the  Society,  illustrated  ad- 
dresses on  Canadian  Engineering  and  various  receptions 
and  rides  about  the  city,  the  whole  followed  by  a  trip 
to  Montreal  on  June  20,  and  an  inspection  of  the  Mon- 
treal Harbor.  The  Ottawa  members  of  the  Canadian  So- 
ciety of  Civil  Engineers  entertained  at  lunch  and  gave 
an  evening  reception.  A  garden  party  was  given  by  Past- 
President  Thos.  C.  Keefer  and  a  tea  by  Mr.  and  Mrs. 
Collingwood  Schreiber. 

The  address  of  the  President,  George  F.  Swain,  of 
Harvard  University,  was  a  scholarly,  but  virile  consider- 
ation of  some  of  the  leading  social  tendencies  and  prob- 
lems of  the  present  day,  and  of  the  duties  of  the  engineer- 
ing profession  toward  them  and  suggestions  as  to  the  part 
the  Society  might  and  should  take  in  correcting  evi! 
tendencies  and  solving  social  problems.  An  abstract  of 
the  address  appears  elsewhere  in  this  issue. 

The  subjects  of  the  addresses  on  Canadian  Engineer- 
ing work,  all  illustrated  by  lantern  slides,  were:  "Cana- 
dian Water  Transportation,"  by  C.  R.  Coutlee,  Engineer- 
in-charge  of  the  Upper  Ottawa  Storage  branch  of  the 
Public  Works  Dejjartment :  "Railway  Transportation," 
by  R.  F.  Uniacke,  chief  bridge  engineer  of  the  Transcon- 
tinental Railway;  "Water  Powers  of  Canada,"  by  J.  B. 
Challies,  Superintendent  of  Water  Power,  Interior  De- 
partment; and  the  Toronto  Harbor  and  Park  Improve- 
ments, by  Mr.  Molliter,  of  the  Toronto  Harbor  Commis- 
sion. 

PiiOPosEn  Constitutional  Amendments 

Two  groups  of  amendments  to  the  Constitution  came 
automatically  before  the  convention,  for  amendment  or 
for  reference  to  a  committee  before  the  amendments  go 
to  letter  ballot.  The  first  group  related  to  the  status 
of  the  Secretary;  the  second,  proposed  to  increase  the 
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iiiiiuliri'  (if  ,i;ri),i;ra|)lii("il  ilislnds  I'l-diii  7  In  !•'!  nml  t" 
|)rr.M-nlic  lli;il  iii  ;i(l(lit  inn  id  11^.  |i,-isl-|iiTsi(lciits  tin' 
iKiiiiiiialiii,!;'  (■(iiiiiiiiUcc  (iKiw  :i{>|i(iiii|('(l  l)V  llic  l>(i:ii-il  (if 
Diri'i'tioli)  be  ek'ctoil,  one  IKhh  caili  ol'  liu'  l:!  immimisciI 
districts.  Tiie  tirst  i;T(Hi|)  (.f  aiiiriiclniciits  wmild  allri' 
Artick's  \'  and  \l  and  tli,.  s.vnnd  Mrnii|,  Artirlc  \' 11  of 
tile  Constilntiiui.  Tlu'  anicndnicnls.  Iicjucxc'I-,  wcit  talvcii 
U]i  in  reverse  order,  llius  i-csrr\inu  a  cniisidiTaliiin  ot  llie 
status  of  tlie  Secretary  to  tlie  last  place. 

No  ameudnieiits  were  made  lo  tlie  ninendmcnt  de- 
signed to  increase  the  nuniher  of  districts  from  7  to  13, 
so  that  amendment,  we  understand,  will  jjo  to  letter  inil- 
lot.  The  proposition  to  elect  the  nominating  committee 
by  districts  led  to  the  random  discussion  and  parlianien- 
tary  tangle,  which  generally  occurs  when  a  constitutional 
amendment  comes  before  a  meeting  of  the  Society. 

On  motion  of  Allen  Hazen  tlie  tangle  was  finally  re- 
ferred to  a  committee  of  five,  to  l>e  appointed  hy  the 
chair,  and  to  report  at  the  January  business  meeting. 

This  group  of  amendments,  having  been  disposed  of 
in  two  batches,  the  other  group,  altering  the  status  of 
the  Secretary,  was  taken  up.  At  this  juncture  the  Sec- 
retary read  a  letter  of  protest  against  both  groups  of 
amendments.  This  protest,  which  was  distriliuted  in 
printed  form,  was  signed  by  762  members,  of  whom  G-t 
were  now  or  had  once  been  members  of  the  Board  of  Di- 
rection. Of  the  whole  763  ])rotestants,  358  are  in  the 
resident  district  (New  York  and  vicinity)  and  404  are 
nonresidents,  "widely  distributed." 

On  motion  of  Past-President,  John  A.  Bensel,  this 
group  of  amendments  was  also  referred  to  the  commit- 
tee already  provided  for. 

We  reprint  the  letter  of  protest  in  full,  but  without 
the  signatures : 

To  the  Business  Meeting  of  the  Annual  Convention,  American 
Society  of  Civil  Engineers: 

Under  date  of  Apr.  30.  1913.  several  proposed  amendments 
to  the  Constitution  of  the  Society  were  sent  in  regular  course 
to  the  members.  They  consist  of  two  groups,  one  of  which 
changes  the  status  of  the  .Secretary  by  removing  him  as  a 
member  of  the  Board  of  Direction,  and  adds  other  details  as 
to  the  method  by  which  he  shall  be  elected;  the  other  changes 
and  fixes  the  details  of  the  procedure  for  electing  members 
of  the  Nominating  Committee,  and  incorporates  these  details 
in  the  Constitution,  taking  them  out  of  the  hands  of  the  Board 
of  Direction,  and  the  final  action  away  from  the  annual  meet- 
ing. 

The  undersigned  believe  the  adoption  of  these  amend- 
ments inimical  to  the  best  interests  of  the  Society  for  the 
following   reasons: 

1.  No  amendment  to  the  Constitution  should  be  adopted, 
or  even  proposed,   unless    there    is   some   necessity   for    it. 

2.  The  first  group,  if  adopted,  will  lessen  the  importance 
of  the  office  of  Secretary.  It  it  is  intended  that  the  Secretary 
shall  be  only  a  clerk,  why  should  he  be  required  to  be  a  Cor- 
porate   Member   of   the   Society? 

Under  the  requirements  of  the  Constitution,  which  the  pro- 
posed amendment  does  not  change,  the  Secretary  is  the  Execu- 
tive Officer  of  the  Society,  and,  as  such,  must  represent  it  as 
other  scientific,  governmental  and  secular  organizations  are 
represented.  He  is  required  also  to  be  a  correspondent,  a 
librarian,  a  house  and  office  manager,  an  editor,  a  publisher, 
an  accounting  officer,  and  the  everyday  representative  of  the 
Society.  His  duties  must  be  performed  with  care  and  thor- 
oughness, and  he  must  have  executive  capacity  and  good  busi- 
ness judgment,  as  well  as  literary  ability  and  familiarity  with 
the   broad   field   of   Engineering. 

3.  As  long  as  these  are  the  requirements  of  the  position 
it  is  evident  that  the  Secretary  should  continue  to  be  a  mem- 
ber of  the  Board  of  Direction,  as  he  has  been  since  the  organi- 
zation  of  the   Society. 

Prior  to  1895  the  Secretary  was  elected  by  the  member- 
ship. This  method  proving  unsatisfactory  a  change  was 
made,  and,  beginning  with  that  year,  the  Secretary  has  been 
elected  by  the  Board  of  Direction,  The  present  Secretary 
was   the   first  elected  under   this   rule,   and   has   since   been   re- 


.•l.ili.(i  niiiniiiny.  Tills  con  t  in  ill  t  y  of  .si-rvl<-c  has  bi'en  of  great 
\.ilui-  to  the  Society  as  is  evidenced  by  the  annual  report.s  of 
Up-  Ipiiard  during  this  period.  As  the  board  1»  entrusted  with 
till'  nianajfement  of  the  affairs  of  the  Society,  and  Is  largely 
ili-pendent  oh  the  etliclency  of  the  Secretary,  there  can  be  no 
(luestion  but  that  the  present  method  of  election  la  based  on 
sound  business  considerations.  The  approval  of  the  Board 
of  the  conduct  of  the  business  of  the  Society  at  the  present 
time  is  evidenced  by  a  report  of  the  present  Finance  Com- 
mittee published  In  the  April.  1913,  number  of  "Proceedings." 
The  other  group  of  amendments  proposes  to  Incorporate 
In  the  Constitution  a  fixed  method  of  election  of  members  of 
the    nominating   committee. 

1.  By  the  present  method,  suggestions  received  from  the 
various  geographical  districts  are  presented  to  the  annual 
meeting,  and  that  meeting  appoints  the  committee.  The  de- 
tails of  securing  these  suggestions  are  in  the  hands  of  the 
Board  of  Direction.  It  is  now  proposed  that  Instead  of  re- 
ceiving suggestions,  ballots  be  issued,  said  ballots  to  be  can- 
vassed by  the  Board  of  Direction,  and  the  result  reported 
to   the  annual   meeting. 

2.  In  the  past  it  is  believed  that  the  suggestions  received 
have  not  in  many  cases  reflected  the  sentiments  of  a  ma- 
jority of  the  members  in  each  district,  and  that  under  the  pro- 
posed amendment  it  may  happen  that  a  very  few  members  in  a 
district  may  thus  name  a  member  of  the  nominating  com- 
mittee. 

3.  There  have  also  been  some  indications  in  recent  years 
of  the  use  of  log-rolling  methods  in  the  selection  of  members 
of  this  committee,  and  the  power  now  reserved  to  the  So- 
ciety in  annual  meeting  may  be  useful  to  correct  this  grow- 
ing  evil. 

4.  It  is  poor  policy  to  put  details  of  this  kind  into  the 
Constitution,  and  the  present  procedure  should  be  considered 
as  under  trial,  and  the  Board  of  Direction  should  be  left  free 
to   improve   it   as   need   arises. 

We  therefore  recommend  to  the  membership  that  these 
amendments,  which,  under  the  Constitution,  must  be  issued 
for   letter-ballot,    be   defeated. 

The  only  particularly  significant  point  in  the  amend- 
ments affecting  the  Secretary  which  have  not  been 
brought  out  here  are  that  under  the  proposed  amend- 
ment the  salaries  of  the  Secretary  and  Treasurer  would 
be  fi.xed  Ijy  ballot  by  a  majority  of  the  whole  Board  of 
Direction,  whereas  now  the  Constitution  merely  provides 
that  the  salaries  shall  be  "determined  by  the  Board  of 
Direction."  [It  appears  that  when  the  salary  of  the 
Secretary  was  last  increased  (recently,  from  $10,000  to 
$12,000  a  year)  that  the  vote  of  the  Board  was  actually 
taken  by  letter  ballot  (15  to  14),  although  not  required 
by  the  Constitution.] 

Other  Business 

The  rejiort  of  the  Board  of  Direction  covered  a  number 
of  interesting  points.  The  Board  recommended  that 
hereafter  the  autlior  of  each  paper  to  be  presented  to  the 
Society  shall  submit  with  the  paper  a  digest  of  its  con- 
tents and  a  summary  of  conclusions.  Every  author  of  a 
paper  is  urged  to  present  his  paper  in  person,  or  else  to 
give  30  days'  notice  that  he  will  not  do  so.  and  in  that 
event  to  choose  someone  to  read  the  paper  for  him.  Au- 
thors are  also  urged  to  suggest  persons  to  discuss  their 
])apers.  A  grouping  of  papers  by  subjects  is  suggested. 
Hereafter  lantern  slides  will  be  made  at  the  expense  of 
the  Society. 

Acting  on  recommendations  submitted  to  it,  the  Board 
of  Direction  \'oted  on  June  4  to  aiipoint  committees,  of 
five  each,  on  Uniform  Water  Laws  and  on  Floods,  and 
against  creating  a  committee  on  Ideal  Building  Codes 
for  American  Cities. 

The  Board  has  under  consideration  the  appointment 
of  a  Committee  on  Rails,  to  act  jointly  with  the  Ameri- 
can Railway  Engineering  Association. 

The  business  meeting  referred  to  the  Board  of  Di- 
rection   a    communication    asking    whether    the    Society 
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should  approve  or  disapprove  propositions  for  the  regu- 
lation of  engineers  and  for  other  schemes  designed  to 
improve  the  status  of  the  engineer. 

The  Secretary  announced  that  Col.  Greo.  W.  Goethals 
has  agreed  to  accept  the  presidency'  of  the  International 
Engineering  Conference,  to  be  held  at  San  Francisco,  in 
1915.  The  Secretary  also  announced  that  the  canvass  for 
suggestions  for  the  next  summer  convention  of  the  So- 
ciety had  shown  Chicago  to  stand  first  on  the  list  with 
a  grand  total  of  43  votes. 

Some  Tendencies  and  Problems  of  the 

Present  Day    and   the  Relation  of 

the  Engineer  Thereto* 

BY    GEORGE    FILLMORE    SWAINt 

TTe  are  living  in  a  most  reraarlcable  ag-p.  an  age  different 
from  any  that  has  preceded  it  in  the  history  of  the  world,  and 
one  in  which  changes  are  taking  place  with  marvelous  rapid- 
ity. .4s  a  profession,  we  are  largely  responsible  for  the  pres- 
ent conditions,  and  as  such  we  should  do  our  part  in  solving 
such  problems  as  exist,  and  in  helping  to  direct  aright  the 
tendencies  of  the  day.  "O'e  have  a  duty  to  ourselves,  to  our 
profession,  to  society,  and  to  our  successors,  and  we  must 
perform  it. 

We  have  been  often  reminded  of  the  fact  that  in  one  sense 
engineering  is  the  oldest  of  the  professions,  since  engineering 
constructions  of  some  form  are  necessary  even  in  the  rudest 
communities.  But  in  another,  and  perhaps  a  truer  sense,  it  is 
the    youngest    of   the    professions. 

Civilization,  as  we  know  it  today,  then,  seems  to  me  to 
be  due  mainly  to  the  engineer,  or  applied  scientist,  using  the 
term  in  its  widest  sense.  Of  course,  a  great  ethical  advance 
has  also  been  made,  of  which  any  student  of  history  must  be 
fully  conscious.  But  when  we  consider  that  moral  principles 
were  known  and  recognized  by  the  ancients,  in  as  perfect  a 
form  as  that  in  which  they  can  be  stated  today,  without  pro- 
ducing much  of  any  widespread  ethical  progress  or  any  ad- 
vance in  civilization  for  many  centuries,  we  must,  I  think, 
conclude  that  it  is  the  dissemination  of  intelligence,  the  fa- 
cilities for  transportation,  the  development  of  machinery, 
which  have  made  the  whole  world  kin,  and  thus  have  been 
the  chief  elements  in  promoting  the  universal  brotherhood  of 
man  and  the  practical  recognition  of  human  rights,  and  so 
have  been  the  main  agents  in   the  progress  of  civilization. 

The  political  and  social  evolution  in  the  past  has  up  to  a 
comparatively  recent  period,  not  involved  any  diminution  of 
the  incentive  to  individual  effort,  nor  to  any  great  extent  the 
attempt  to  deprive  the  individual  of  the  fruits  of  his  industry 
and  ability.  Of  late  years,  however,  with  growing  political 
power  in  the  hands  of  the  less  intelligent  classes,  symptoms 
of  a  change  have  shown  themselves.  The  spectacle  of  isolated 
instances  of  great  wealth  acquired  unfairly  or  too  rapidly, 
and  of  rewards  out  of  proportion  to  service.  Instead  of  being 
looked  upon  as  necessary  phenomena,  seeing  that  men  are 
human,  and  that  no  human  affairs  can  ever  be  perfect,  has  led 
to  a  widespread  spirit  of  envy  and  discontent,  and  sometimes 
to  a  desire  to  deprive  men  of  the  results  of  their  honest  toil. 
It  is  to  some  unfavorable  phenomena  incident  to  this  move- 
ment that  I  wish  to  call  your  attention  today,  believing  that 
if  they  continue,  disaster  may  result,  in  which  case,  as  al- 
ways, the  suffering  will  mainly  come  upon  those  least  able 
to  bear  it. 

1.  In  the  first  place,  let  me  refer  to  the  tendency  to  con- 
sider men  equal,  or  to  what  I  may  term  a  false  democratic 
ideal. 

What  I  conceive  to  be  the  true  democratic  ideal  is  this; 
that  all  men  are  equal  before  the  law,  so  that  neither  differ- 
ences in  wealth,  race,  social  position,  nor  talent  shall  confer 
any  advantage  or  Impose  any  disadvantage  in  the  Impartial 
administration  </f  Justice;  that  while  ability  may  be  admired, 
every  man  who  is  honest.  Industrious,  sober  and  faithful,  and 
who  does  his  work  In  the  world  as  well  as  he  can  and  with 
due  regard   to  the  rights  of  others,   is  deserving  of  equal   re- 
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spect  and  regard,  whether  he  occupy  the  humblest  or  the 
most  exalted  position;  that  success  depends  upon  the  spirit 
with  which  one's  natural  endowments  are  utilized  and  the  de- 
gree to  which  they  are  developed,  and  not  upon  those  en- 
dowments themselves,  so  that  the  humblest  laborer  on  the  street 
may  be  making  as  great  a  success  of  his  life  as  the  most 
gifted;  that  there  should  be  kindliness  and  a  spirit  of  brother- 
hood between  all  men  and  neither  envy  of  those  more  capable, 
who  receive  greater  rewards,  nor  contempt  of  those  less 
gifted,  who  do  the  menial  work  of  the  world:  and  that  neithe." 
race,  poverty,  nor  inferior  social  position  should  prevent  the 
possibility  that  a  man,  by  hard  work,  integrity,  and  conscien- 
tiousness should  be  able  to  reach,  by  some  available  ladder,  a 
position  commensurate  with  his  abilities.  A  man  should  be 
Judged  by  what  he  is,  not  by  what  he  has,  whether  he  is 
black  or  white,  or  who  his  grandmother  was.  He  should  have 
the  opportunity  to  get  such  education  as  best  fits  his  natural 
qualifications.  Rich  and  poor  should  be  Judged  by  the  same 
standard — inherent  worth.  But  though  respect  should  be 
equal,  rewards  should  not  be,  but  should  be  in  proportion  to 
the  value  of  the  service,  and  governed  by  the  law  of  supply 
and  demand;  nor  are  great  rewards  necessary  for  happiness. 
Unfortunately,  a  democratic  government,  especially  with 
universal  suffrage,  instead  of  tending  to  the  realization  of 
this  ideal,  tends  in  some  respects  directly  away  from  it.  and 
leads  not  seldom  to  the  grossest  perversions  of  it.  The  equal- 
ity of  man,  which  the  framers  of  the  Declaration  of  Independ- 
ence held  to  be  self-evident,  instead  of  being  interpreted  as 
above,  is  held  to  mean  that  men  are  inherently  equal  in  all 
respects. 

It  is  self-evident  that  instead  of  being  equal,  men  are  very 
unequal.  There  is  perhaps  more  difference  between  the  most 
intelligent  and  the  least  intelligent  voter  than  there  is  be- 
tween the  latter  and  an  intelligent  animal.  It  is  held  that  all, 
being  equal,  should  have  equal  opportunity.  But  why  should 
there  be  equality  of  opportunity  for  unequal  individuals?  In- 
equality of  opportunity  for  unequal  men  is  a  nearer  approach 
to  true  equality  than  equal  opportunity  for  unequal  men.  Wh>*, 
for  instance,  should  all  men  have  opportunity  for  a  college 
education,  when  only  a  few  can  profit  by  it,  and  the  great 
majority  should  work  with  their  hands,  not  with  their  heads? 
Not  every  man  who  is  able  to  pass  successfully  through  a 
college  course  is  able  to  use  it  "when  he  has  finished,  and 
many  a  good  mechanic  has  by  its  means  been  spoiled  to  malce 
a  poor  and   discontented   clerk   or  lawyer. 

One  of  the  conditions  of  individual  progress  is  the  willing- 
ness to  recognize  and  admire  superiority,  and  without  envy  to 
rejoice  in  its  success.  The  idea  of  the  equality  of  man  limits 
this  recognition,  and  so  hampers  individual  progress,  and 
therefore  collective  progress.  In  college,  there  is  little  in 
class  associations  to  stimulate  a  man  to  excel.  If  he  does,  he 
is  termed  a  "grind"  and  is  looked  do-ft'n  upon.  If  all  men  are 
equal,  he  has  no  right  to  exhibit  any  superiority  to  his  fel- 
lows. The  same  is  true  among  the  so  called  laboring  classes. 
No  man  must  do  any  more  work,  or  do  it  any  better,  than  an- 
other. Individual  excellence  and  initiative  are  discouraged. 
Indeed,  individual  freedom  is  not  seldom  infringed  upon,  and 
a  man  is  not  allowed,  at  times,  to  work  at  wages  satisfactory 
to  himself,  when  he  desires  to  do  so — a  strange  result  of 
freedom,  and  in  reality  as  great  an  outrage  as  any  that  can  be 
quoted  from  the  mediaeval  annals  of  despotism.  With  grow- 
ing discontent,  many  minds  turn  to  socialism,  that  imprac- 
ticable Utopia  which.  a,s  President  Butler  has  well  said,  "would 
wreck  the  worlds  efliciency  for  the  purpose  of  redistributing 
the   world's   discontent." 

The  idea  of  the  equality  of  man.  instead  of  allowing  the 
best  men  to  govern  and  fitting  the  man  to  the  proper  voca- 
tion, leads  to  the  placing  of  unfit  men  in  power,  the  control 
of  large  masses  of  men  by  demagogues,  the  Judging  of  men 
by  the  number  of  votes  they  can  control:  and  thus  it  leads 
to  the  withdrawal  of  many  of  the  best  men  from  active  parti- 
cipation in  public  affairs,  because  they  see  how  little  infiuence 
they  can  exert,  and  that  the  only  reward  of  one  who  un- 
selfishly serves  the  public  is  likely  to  be  criticism  and  con- 
tumely. It  also  discourages  loyal  and  faithful  service,  and 
makes  difficult  the  maintenance  of  proper  relations  between 
employer  and  employee. 

What  the  ultimate  result  will  be,  cannot  be  foretold.  The 
political  doctrine  of  the  equality  of  man  is  still  on  trial.  Yet, 
as  regards  the  United  States,  where  that  doctrine  has  its 
present  expression,  Lincoln  long  ago  observed  that  if  it  fails, 
it  will  not  be  on  account  of  interference  from  without,  but 
It  will  be  by  suicide.  It  behooves  us,  therefore,  if  we  can,  to 
see  to  It  that  our  institutions  shall   not  fail   by  suicide. 

Nevertheless.  It  is  a  somewhat  striking  fact  that  several 
of  the  most  philosophical  and  learned  historians  have  dis- 
trusted the  ultimate  success  of  our  Institutions.  Froude,  Ma- 
caulay  and  Lecky  all  express  the  gravest  doubt  of  the  per- 
maiii  nee  nf  nur   form    of  government. 
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Unfortunately,  it  Is  a  vain  hnp.-  that  there  will  ever  be  an 
absence,  or  even  a  dearth,  of  d'liiaK'DKUes  to  stir  up  this  spirit 
of  unworthy  discontent,  but  w  should  do  all  in  our  power 
to  counteract  It.  Unfortunati  ly.  much  of  it  is  due  to  the 
unwise  use  of  wealth  by  those  who  possess  it.  who  think  th.it 
money  can  buy  everythinK,  anri  in  the  end  and  aim  of  exist- 
ence and  who.  instead  of  beln«  i^overiied  by  a  feelingr  of  the 
brotherhood  of  man.  and  the  .spirit  of  respect  for  true  worth 
even  in  the  humblest  occupations,  assume  an  attitude  of  su- 
periority, or  even  of  insolence,  toward  those  less  fortunate 
than    themselves. 

2.  The  Tendency  to  Disregard  Authority.  Out  of  the  tend- 
ency to  look  upon  all  men  as  equal,  spring  some  other  tend- 
encies to  which  I  will  refer.  One  of  them  is  to  disregard 
authority,  and  to  consider  that  one  man's  opinion  is  as  good 
as  that  of  any  other.  We  see  this  tendency  about  us  every 
day:  it  leads  to  intellectual  arrogance,  dogmatism  and  law- 
lessness. 

Every  man  has  presented  to  him.  almost  daily,  questions 
which  he  is  not  competent  to  decide  for  himself,  either  be- 
cause he  has  not  had  the  necessary  time,  training  or  experi- 
ence,  or  because   he   is   incapable   of  judging. 

In  these  days  when  literature  is  so  superabundant,  it  is 
most  Important  to  choose  our  advisers  wisely,  to  know  whom 
to  trust,  to  discern  wisdom,  to  select  the  proper  books  to 
read,  to  choose  the  best  authorities  to  whom  we  shall  listen, 
and.  when  we  have  so  chosen,  to  consider  attentively  the  mes- 
sage they  bring,  and  to  distinguish  advice  that  springs  from 
self-interest  from  that  which  is  disinterested.  There  is  a 
great  temptation  to  form  hasty  and  immature  judgments  on 
slight  authority;  and  the  habit,  once  formed,  may  be  difflcult 
to   eradicate. 

The  disregard  of  authority  is  peculiarly  observable  in  the 
younger  generation.  It  is  not  confined  to  the  uneducated,  but 
is  even  more  observable  in  many  whose  self-esteem  has  been 
increased  by  a  course  in  college.  Finding  that  men  disagree 
on  almost  every  subject,  and  that  even  those  in  position  of 
authority  do  not  hold  the  same  opinion,  it  is  easy  to  conclude 
that  one  man's   opinion   is  as   good   as  another's. 

It  seems  to  me  that  if  intelligent  men  differ  on  any  sub- 
ject,  it  must   be  due   to   one   or   more   of  the   following  causes: 

1.  One  or  the  other  is  not  in  possession  of  all  the  facts 
or   principles   involved. 

2.  One  or  the  other  may  use  facts  or  principles  which  are 
Incorrect. 

3.  One   or   the  other   may    reason   incorrectly. 

4.  One  or  the  other  may  see  the  facts  out  of  proportion, 
attributing  too  great  importance  to  some  and  too  little  to 
others. 

5.  One  or  the  other  may  illustrate  the  natural  stub- 
borness  or  imperviousness  of  the  human  mind. 

It  is  not  always  clearly  recognized  that  facts  cannot  al- 
ways be  compared  directly,  because  they  cannot  be  expressed 
except  in  incommensurable  terms.  For  instance,  if  we  ask 
which  is  the  greater,  six  feet  or  two  meters,  there  will  be 
no  disagreement  in  the  answer:  but  if  we  ask  which  is  the 
more  important,  10  feet  or  $5,  or  which  is  more  important, 
truthfulness  or  beef  steak,  the  reply  is  not  entirely  obvious. 
These  are  not  fanciful  illustrations.  We  are  continually 
obliged  to  make  comparisons  between  things  which  have  to 
do  with  our  physical  well-being  and  those  which  have  to  do 
with  our  moral  or  spiritual  well-being.  They  are  incom- 
mensurable, yet  they  must  be  compared  and  an  opinion  formed 
from  the  comparison.  In  planning  a  railroad  station,  for  in- 
stance, a  certain  design  requires  the  passengers  to  walk  a 
certain  number  of  feet,  while  another  design  costs  more  but 
requires  less  walking.  Here  is  a  comparison  which  must  be 
made  between  feet  and  dollars.  In  such  a  case,  some  will  en- 
deavor to  express  the  comparison  in  commensurable  term.s. 
They  will  compute,  perhaps,  the  value  of  the  shoe  leather 
that  would  be  saved  in  a  year  if  all  the  passengers  using  the 
station  have  to  walk  the  given  distance  less,  and  compare  it 
with  the  interest  on  the  additional  expenditure.  Similarly, 
the  expenditure  of  millions  of  dollars  is  asked  for  electrifica- 
tion, the  advantage  urged  being  the  saving  of  a  certain  num- 
ber of  minutes  each  day  for  each  passenger  and  because  the 
aggregate  saving  of  time  in  a  ye,ar.  valued  at  the  average 
annual  wage  of  an  individual,  amounts  to  a  sum  greater  than 
the  interest  on  the  cost.  Such  comparisons  are  generally 
made  by  those  who  find  their  judgment  unable  to  deal  with 
the  subject  in  any  other  way.  who  cannot  compare  except  by 
measuring  or  weighing,  as  they  h.ive  been  trained  or  accus- 
tomed to  do.  Yet  such  persons  do  not  realize  that  the  com- 
parisons they  make  may  be  entirely  deceptive.  Although  more 
rapid  transit  may  render  a  journey  quicker,  it  does  not  fol- 
low that  the  time  is  saved.  It  may  be  usefully  employed  in 
reading,  or  in  conversation,  or  in  sli^^'P.  or  in  meditation.  An 
additional  fifteen  minutes  spent  in  sroing  from  one's  house 
to  one's  office,   is  not  necessarily  lost;   it  may   be  utilized  like 


any  other  fifteen  minutes  In  the  day.  Even  if  spent  solely  in 
meditation,  it  would  be  most  beneficial,  for,  as  Arnold  Bennett 
says,  the  great  defect  of  the  age  is  the  absence  of  meditation. 
In  such  arguments  as  that  for  electrification,  the  mistake  Is 
also  made  of  not  considering  whether  the  Individuals  who 
would  make  the  saving  claimed  would  be  the  same  Individuals 
who  would   bear   the   Increased  cost. 

3.  The  Disregard  of  Experience — One  of  the  most  aerloua 
tendencies  of  the  present  day.  particularly  In  the  United 
States,  a  tendency  which,  like  the  disregard  of  authority, 
seems  to  result  from  that  to  regard  men  as  equal,  is  the  dis- 
regard for  experience.  It  is  a  tendency  fraught  with  great 
poHslblllties  for  evil,  which  must  be  recognized  by  every 
serious    thinl<er. 

In  any  occupation,  except  those  which  have  to  do  with  the 
study  of  purely  abstract  relations,  which,  as  above  explained, 
may  be  arrived  at  correctly  in  the  seclusion  of  the  study,  it 
is  almost  self-evident  that  experience  is  of  great  value.  In 
any  occupations  having  to  do  with  pure  and  applied  science, 
and  particularly  in  those  having  to  do  with  man  and  his  re- 
lations to  society — that  is  to  say  In  politics,  economics  and 
government,  as  well  as  in  engineering — experience  is  a  neces- 
sary qualification  for  arriving  at  correct  judgments.  A  per- 
son having  a  power  of  perception  of  mathematical  relations 
may  become  a  profound  mathematician  at  an  early  age:  In- 
deed, the  perception  of  mathematical  truths  is  essentially  a 
subjective  faculty,  and  may  be  most  correct  and  powerful 
when  the  mind  is  removed  from  the  objective  state.  Some 
mathematical  prodigies  have  reached  their  greatest  power 
when  mere  boys,  and  have  lost  it  with  increasing  age  and 
contact  with  the  objective  world.  But,  in  business  affairs,  no 
amount  of  reading  of  books  or  of  closet  meditation  can  take 
the  place  of  actual  experience.  But,  If  all  men  are  equal,  then 
the  boy's  opinion  is  as  good  as  the  man's,  and  experience  is  a 
mere   useless  drag. 

It  seems  to  be  an  inherent  tendency  of  our  form  of  gov- 
ernment to  disregard  the  value  of  experience:  any  man  is 
considered  good  for  any  job;  all  he  has  to  do  is  to  get  the 
votes,  by  one  means  or  another.  Men  who  have  made  little 
or  no  study  of  governnient,  and  who  have  had  no  experience 
in  it.  are  considered  capable  of  judging  of  and  administering 
laws  and  of  occupying  any  elective  or  appointive  position. 
The  butcher,  the  baker,  the  candlestick  maker,  are  all  elig- 
ible for  the  state  legislature,  for  congress,  for  the  senate,  for 
the  mayoralty  or  the  presidency.  This  condition  necessarily 
results  in  gross  inefficiency  and  waste,  not  always  through 
evil  intent,  but  perhaps  more  often  through  stubbornness,  ig- 
norance, conceit  or  the  unwillingness  or  inability  to  select 
and  take  good  advice.  Not  until  our  legislators  and  our  ad- 
ministrators of  public  affairs  are  chosen  from  men  trained 
and  experienced,  and  who  have  ascended  from  the  bottom 
step  by  step,  will  efficiency,  economy  and  wisdom  be  attained 
in  our  government.  Whether  this  time  will  ever  be  reached 
may  well  be  doubted.  We  are  much  less  advanced  in  this 
respect  than  some  of  the  countries  in  Europe,  where  the  ex- 
pert is  more  recognized  and  has  a  higher  standing,  and  where 
knowledge,  and  particularly  experience,  are  valued  higher 
than    here. 

In  these  days,  when  higher  education  is  a  fad.  there  is  an 
increasing  tendency,  in  my  opinion  very  pernicious,  to  regard 
book  knowledge  as  the  equivalent  of  experience.  We  are  moi-e 
and  more  inclined  to  regard  those  as  able  to  speak  with  au- 
thority, whose  knowledge  is  derived  simply  from  books,  who 
perhaps  have  spent  their  lives  in  a  professorial  chair,  with 
no  actual  experience  in  the  subjects  they  teach  or  write 
about. 

Of  course,  it  must  not  be  supposed  that  experience  is 
everything.  In  some  cases,  experience  only  confirms  a  man 
in  ruie-of-thumb  practice,  works  him  deeper  and  deeper  into 
a  rut.  and  destroys  his  power  of  vision.  Probably  all  of  us 
have  seen  instances  cf  men,  whose  long  experience  in  doing 
a  particular  thing  in  a  particular  way  has  only  destroyed 
their  power  to  s  e  that  thore  is  another  and  a  better  way. 
and  whose  only  reason  fcr  dcing  that  thing  in  that  way  is 
that  they  have  always  dono  it  in  that  way.  Such  men.  how- 
ever, would  never,  under  any  circumstances,  be  leaders.  They 
are  the  soldiers  in  the  ranks,  whose  only  function  should  be 
to  obey  orders.  It  not  infrequently  happens,  in  the  adminis- 
tration of  some  business  affair,  that  a  new  man  with  a  fresh 
mind,  without  experience  in  that  line,  but  with  a  power  of 
selecting  good  advisers,  of  grasping  a  new  situation  quickly, 
of  seeing  all  the  elements  involved  and  of  judging  them  cor- 
rectly, will  arrive  at  a  truer  decision  than  another  man  of 
less  grasp  and  judgment,  though  experienced  in  the  matter  in 
question.  This,  however,  is  no  argument  against  experience, 
but  simply  illustrates  that  experience  must  be  combined  with 
grasp  and  judgment:  for  the  new  man.  before  he  becomes 
really  proficient,  must  either  gain  his  experience,  or  must  be 
able  to  select  his  advisers  well  and  to  rely  on  them. 
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4.  The  Tendency  to  Relax  Discipline — Another  of  the  de- 
moralizing tendencies  of  the  equality  of  man  is  that  whicli 
has  Ud  in  recent  years,  it  seems  to  me.  to  the  gradual  but 
steady  relaxation  of  discipline.  It  will  probably  be  denied  by 
few  that  for  the  proper  training  and  full  development  of  the 
human  being,  discipline  is  necessary.  Life  itself  is  little  more 
than  discipline:  it  is  not  for  pleasure:  it  is  for  work,  accom- 
plishment, development:  without  discipline  there  will  be  no 
proper  development.  He  who  is  born  with  a  golden  spoon  in 
his  mouth  and  whose  life  is  a  continual  round  of  pleasure. 
is  likely  to  go  out  of  the  world  less  developed  than  when  he 
entered  it.  "The  beginning  of  wisdom."  says  Solomon,  "is 
the  desire  of  discipline."  Work,  which  is  itself  an  end.  and 
rather  to  be  sought  than  what  it  brings,  consists  largely  in 
doing  things  which  in  themselves  are  uninteresting  and  per- 
haps distasteful,  and  we  must  accustom  and  train  ourselves 
to  be  able  to  do  this  kind  of  work  cheerfully  and  well.  This 
ability  will  be  attained  only  through  discipline.  Moreover,  the 
man  who  attains  a  position  of  responsibility  must  be  able  to 
direct  and  command  the  work  of  others,  and  no  one  can  com- 
mand wisely  until  he  has  first  learned  how  to  obey.  For  this 
too,  discipline  is  necessary.  Yet  the  tendency  of  recent  years 
seems  to  me  to  have  been  toward  a  steady  relaxation  of  the 
discipline  imposed  by  law  and  custom  upon  the  growing  in- 
dividual. 

A  tendency  to  relax  discipline  is  strikingly  shown  where 
its  necessity  is  obvious,  namely,  in  our  educational  system. 
Formerly  the  boy  was  put  through  a  rigid  course  of  pre- 
scribed study,  some  of  it  interesting  and  some  uninteresting 
to  him;  but  all  of  it,  presumably,  if  the  course  was  properly 
prepared  by  a  capable  faculty,  necessary  for  the  end  in  view. 
The  modern  tendency  has  been  to  substitute  what  he  chooses 
to  do  or  likes  to  do.  The  result  has  been,  and  is,  that  many 
young  men  come  out  of  our  colleges  with  minds  and  faculties 
practically  wild  and  undisciplined,  without  willingness  to  do 
as  they  are  told,  and  without  the  faculty  of  concentrating 
their  attention  on  unpleasant  but  necessary  tasks.  But  if  all 
men  are  equal,  why  should  the  teacher  have  the  power  to  im- 
pose  unpleasant   tasks   upon    the   pupil! 

5.  Another  of  the  tendencies  very  marked  at  the  present 
time,  is  the  spirit  of  innovation,  which  seems  to  pervade  all 
things;  whatever  is,  is  ■wrong:  the  social  custom  must  be 
changed  In  order  to  keep  up  with  the  time.  This  spirit  is 
particularly  observable  among  the  young  and  the  Immature, 
especially  if  it  has  been  preceded  or  accompanied  by  a  lack 
of  discipline  in  early  training.  It  is  an  Instance  of  what  Fer- 
rero  terms  "that  youthful  spirit  of  Innovation  which  Is  in  all 
ages  the  main  source  both  of  perversion  and  of  progress." 
Many  of  our  young  men  "all  afiame  with  an  enthusiasm  un- 
quenched  as  yet  by  any  continuous  contact  with  affairs."  set 
out  to  reform  the  world,  not  so  much  because  It  needs  reform, 
as  because  they  wish  to  Justify  their  existence.  This  spirit 
of  Innovation  Is  at  all  times  a  spirit  to  be  expected  and  reck- 
oned with.  Every  generation  as  It  comes  along  will  endeavor 
to  change  the  condition  In  which  it  finds  itself,  and  will 
designate  that  change  with  the  name  of  progress  even  though 
it  be  perversion.  Oh!  Progress!  what  crimes  are  committed 
In  thy  name.  Even  If  a  social  condition  were  perfect  and 
Ideal  a  new  generation  would  endeavor  to  change  It.  Youth 
desires  change;  often  because  It  knows  no  better.  Age  be- 
comes conservative  because  It  knows  by  experience  the  dan- 
gers of  haste  or  unwise  change.  The  spirit  of  equality  ac- 
celerates  this   tendency. 

This  spirit  of  Innovation  which  pervades  all  things  seems 
to  be  largely  a  result  of  scientific  progress;  the  rapid  ad- 
vances made  In  inventions  of  all  kinds,  the  Improvements  In 
the  arts  and  manufacturers,  have  resulted  In  a  complete  revo- 
lution of  the  methods  in  many  branches  of  Industry  within  u 
comparatively  few  years.  Men  now  living  were  born  before 
there  were  any  railroads,  and  almost  all  of  us  tan  remember 
the  time  when  the  applications  of  electricity  were  Just  be- 
ginning. An  Industrial  plant  but  a  few  years  old  may  bo  out 
of  date  and  unable  to  compete  with  newer  and  more  econom- 
ical Installations.  We  arc  accustomed  In  engineering  matters 
to   sec   things   completely    ri-modeled    wllhln    a   short    time. 

This  familiarity  with  Industrial  change  and  the  recogni- 
tion of  Its  benefits  has  naturally  led  to  the  Idea  that  every- 
thing must  be  reconstructed,  or  It  U  old-fashioned  and  out 
of  date,  evc-n  though  It  be  a  thing  In  which  thi're  have  been 
no  new  discoveries,  warranting  any  <>hnnge  whatever,  music, 
painting,  dancing,  eduratUin — everything.  In  fact — must  be 
completely  reorganized.  This  willingness  and  desire  for 
change  affords  the  opportunity  for  unsucceHnful  mediocrity  and 
for  ambitious  and  unscrupulous  failure  to  foist  upon  the 
public,  which  eagerly  accepts  It,  forms  of  change  which  dis- 
cerning men  must  characterise  nn  gross,  ridiculous  and  de- 
moralizing. The  result.  In  many  cases.  Is  a  deterioration  piti- 
able to  behold.  Let  anyone  compare,  for  liiHliinee,  the  modern 
painting,  dancing  and   music,   with  that  In  vogue  fifty  or  one 


hundred  years  ago,  and  he  will  find  abundant  proof  of  thi.s. 
In  politics  and  goverment  too.  the  same  tendency,  the  same 
recklessness,  the  same  demoralization,  are  equally  observable. 

6.  Advancing  civilization  and  increase  of  wealth  inevitably 
lead  to  increased  luxury  and  extravagance;  and,  with  our  ad- 
vancing civilization,  this  tendency  is  not  wanting.  If  the 
experience  of  the  past  is  of  any  value,  however,  it  is  a  serious 
sympton  of  degeneration.  The  'sudden  accession  of  great 
wealth,  particularly  to  those  who  are  incompetent  to  use  it 
wisely,  engenders  luxury  and  ostentation,  and  a  contempt  for 
those  less'fortunate;  thus  stimulating,  to  a  certain  extent,  an 
attempt  of  the  latter,  particularly  if  endowed  with  the  ballot, 
to  recoup  themselves  and  gain  what  they  conceive  to  be  their 
rights  at  the  expense  of  wealth,  by  various  forms  of  unjust 
taxation  and  other  well  known  expedients.  If  it  is  our  duty 
to  preach  the  gospel  of  content  and  the  inequality  of  man,  it 
is  equally  our  duty  to  preach  the  proper  use  of  wealth,  and 
the  proper  attitude  of  the  wealthy  toward  those  less  fortu- 
nate; and  while  believing  that  individual  initiative  should  be 
stimulated  to  the  utmost,  and  allowed  to  enjoy  the  fruits  of 
its  success,  it  may.  nevertheless,  fairly  be  questioned  whether 
some  of  the  rewards  under  present  conditions  are  not  to>, 
large,  and  whether  men  would  not  exert  themselves  as  well 
for  the  prospect  of  a  more  reasonable  recompense  as  for  the 
prospect  of  unreasonable  and  excessive  riches.  But  again  h  s- 
tory  repeats  itself,  and  things  move  in  circles.  Peace  causes 
prosperity,  prosperity  gives  rise  to  wealth,  wealth  gives  rise 
to  luxury  and  extravagance,  luxury  and  extravagance  are  the 
source  of  contention,  contention  results  in  war  or  social  revo- 
lution, these  result  in  poverty,  poverty  results  in  peace,  and 
so  the  circle  is  completed. 

7.  The  last  tendency  to  which  I  will  call  attention,  is 
what  seems  to  me  the  distinct  tendency,  under  present  con- 
ditions, and  in  fact,  under  conditions  which  have  existed  in 
increasing  degree  as  civilization  has  advanced,  toward  the 
deterioration  of  the  race.  The  law  of  evolution  in  all 
species  of  animals  and  plants,  the  law  which  we  ourselves 
recognize  and  follow  in  breeding  and  cultivating  them,  is 
for  the  survival  of  the  fittest,  the  gradual  elimination  of  the 
weak  and  unfit.  This  is  distinctly  the  law  of  progress.  In 
the  case  of  man,  however,  there  is  added  an  element  which 
does  not  exist  with  the  lower  animals  or  with  plants,  namely, 
the  element  of  human  reason.  Under  the  domination  of  this 
element,  has  not  the  tendency  steadily  been,  with  the  growth 
of  altruistic  ideas  and  the  prevalence  of  philanthropic  insti- 
tutions, toward  the  survival  of  the  unfit? 

This  problem  is  one  of  the  most  serious  that  confronts  us 
today.  I  have  no  time,  even  had  I  the  knowledge,  to  dis- 
cuss it  in  detail;  I  will  content  m.vself  with  merely  men- 
tioning it.  It  may  seem  wrong  to  believe  that  all  have  not 
equal  right  to  survive,  yet  it  seems  to  me  that  the  interests 
of  society  as  a  whole  must  lead  us  to  the  conclusion  that 
serious  evil,  and  perhaps  ultimate  ruin,  await  us  unless 
some  means  can  be  devised  for  solving  this  problem  and  in 
some  manner  regulating  the  perpetuation  of  our  species.  If 
humanitarianlsm  leads  to  race  degeneration,  it  cannot  be 
the  way  of  progress  intended  by  an  all-wise  Creator,  and  we 
should  try  to  see  in  what  way  we  are  misapplying  it. 

APPLICATION    TO    ENGINEERING    PROBLEMS 

And  now  you  may  very  likely  have  asked  what  has  all 
this  to  do  with  engineering,  or  with  the  engineering  pro- 
fession; what  is  the  appropriateness  of  a  discussion  of  social 
conditions  before  a  society  of  engineers?  My  answer  is  that 
the  engineer  is  primarily  a  member  of  the  social  body;  that 
Its  problems  are  his  problems;  and  that  he  cannot  avoid  the 
responsibility  of  taking  a  share  in  their  solution.  The  prob- 
lem of  the  20th  century,  it  seems  to  me,  will  be  preeminently, 
a  social  problem,  and  upon  its  solution  will  depend  the  hap- 
piness of  mankind  for  years  to  come.  Moreover,  this  social 
problem  Is  largely,  as  I  have  shown,  the  outcome  of  the 
work  of  the  engineer  who,  as  the  advance  agent  of  civiliza- 
tion, has  been  the  main  factor  in  creating  the  conditions 
which   give   birth   to   this   problem. 

It  will  be  evident,  therefore,  that  I  differ  from  one  of  my 
predecesors  who,  in  his  annual  address,  intimated  that  social 
problems  were  out  of  the  province  of  the  engineer  and  that 
he  should  not  meddle  with  them.  On  the  other  hand,  I 
maintain  that  It  Is  his  duty  to  exert  himself  in  their  solu- 
tion. Moreover,  I  consider  this  duty  the  more  necessary  be- 
cause 1  believe  the  engineer  to  be  well  fitted— possibly  bet- 
ter fltt.'d  than  any  one  else  to  solve  these  problems  wisely. 
Let  me   briefly   give   you   my  reasons   for  this   opinion. 

The  engineer  Is  by  training  a  scientific  man.  If  this  edu- 
cation Is  what  I  conceive  It  .should  be,  and  what  it  will  be 
more  and  more  In  the  future.  It  will  consist  of  a  training 
In  mathematics,  logic,  science  and  In  the  technical  branches 
of  his  profession,  together  with  a  sufficient  amount  of  study 
of  the   humanities— history,    economics,   language,   literature— 
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to  Kivc  him  a  clear  view  of  tli.^  relations  of  things.  He  will 
III-  preeminently  by  trainlnK  :i  selentItU-  mini,  but  with  a 
liower  of    understanding  and   Ki;is|iing   social   questions. 

AKain,  the  engineer  is  a  business  man,  for  enKlneerlng  Is 
business  and  business  is  engineering:;  he  deals  with  men,  he 
ba.s  to  do  with  financial  affairs.  In-  learns  the  characteristics 
of  human  nature,  and  his  training,  therefore,  tends  to  ti^aeh 
him   tact,   moderation  and  conservatism. 

Of  course,  any  sweeping  eulogy  or  dlsaparagement  of  any 
class  of  men  cannot  be  truthfully  made.  Engineers  will  dif- 
fer on  questions  of  opinion,  a.s  other  men  will.  There  are 
dishonest,  untruthful,  unreliable  engineers,  as  there  are  men 
of    this    type    in    every    class. 

Nevertheless,  on  the  whole,  if  there  Is  anything  In  train- 
ing and  experience,  may  we  not  believe  that  engineers,  as  a 
class,  have  the  training,  temper,  and  experience  which  will 
best  enable  men  to  Judge  sanely  and  solve  wisely  the  social 
problems  which  confront  us? 

What  then,  may  the  engineer  do  to  aid  in  the  solution  of 
the  social  problems  of  the  20th  Centui>V 

In  the  first  place,  he  should  cnnsider  it  his  duty  not  to  re- 
tire into  the  technical  recesses  of  his  professional  work  and 
content  himself  with  being  the  servant  of  other  men,  but 
should  actively  exert  himself  and  take  the  initiative  in  the 
great  problems  of  the  day.  He  will  find  that  these  problems 
in  their  details  are  largely  of  an  engineering  character. 

What,  for  instance,  is  involved  in  the  problem  of  ad- 
ministering the  affairs  of  a  great  city?  Do  they  not  In- 
volve, in  the  main,  the  preservation  of  the  health,  safety, 
property  and  order  of  the  community?  and  are  they  not, 
therefore,  predominantly  of  an  engineering  character?  Fi- 
nancial and  legal  questions  of  great  importance  are,  of 
course,  involved,  but  why  should  the  engineering  problems 
be  considered  secondary  to  these?  Engineers  can  employ 
financiers  and  lawyers,  as  well  as  be  employed  by  the  latter. 
I  see  no  reason  why  the  position  of  mayor  of  a  city  could 
not  be  filled  at  least  as  satisfactorily  by  an  engineer  with 
proper  breadth  of  view,  training  and  experience,  as  by  a  man 
jt  any  other  profession.  Yet  I  doubt  if  the  mayor  of  any 
city  in  the  United  States  is  Or  has  been  an  engineer. 

The  same  holds  true  of  other  administrative  positions. 
The  management  of  our  great  corporations  involves  prob- 
lems largely  of  an  engineering  nature,  and  high  adminis- 
trative positions  in  these  concerns  are  being  more  and  more 
given  to  engineers.  Even  such  a  i)osition  as  that  of  presi- 
dent of  a  republic  is  not  one  which  the  engineer  should  nec- 
essarily consider  himself  excluded  from.  Why  is  he  not  as 
well  qualified  to  fill  it  as  a  soldier,  a  lawyer,  or  a  college 
professor,  provided  his  training  and  experience,  judgment 
and  breadth  of  vie-w  warrant.  Two  of  our  greatest  presi- 
dents, Washington  and  Lincoln,  while  not  engineers,  did 
have  some  little  practice  in  what  was  then  termed  engineer- 
ing, and  one  president  of  the  French  Republic  has  been  a 
professional    government    engineer. 

There  is  perhaps  a  tendency  today  toward  better  recog- 
nizing the  qualifications  of  the  engineer  in  the  administra- 
tion of  municipalities  and  larger  political  units.  The  posi- 
tion of  commissioner  of  public  works  in  a  city  is  per- 
haps the  most  important  municipal  position  next  to  that  of 
mayor.  Formerly,  this  position  was  monopolized  in  most 
cities  by  men  who  were  mere  politicians.  Now-a-days,  it  is 
quite  common  to  appoint  engineers  to  such  posts.  In  Bos- 
ton, Philadelphia,  Cincinnati,  and  very  likely  other  cities, 
these  positions  are  now  held  by  trained  and  educated  engi- 
neers, and  this  recognition  I  consider  significant  and  de- 
served. 

Engineers,  however,  will  not  and  should  not  be  recognized 
in  this  way  unless  they  show  their  interest  in  public  ques- 
tions, unless  they  inform  themselves  about  them,  unless  they 
study  the  economic  and  social,  as  well  as  the  engineering 
problems  involved,  and  unless  the>'  assert  themselves  before 
the  public.  This  I  trust  they  will  do  more  and  more  as 
years  go  by.  "The  fault,  dear  Brutus,  is  not  in  our  stars,  but 
in  ourselves,   that  we  are   underlings." 

In  education  too,  where,  as  1  view  it,  the  tendencies  I 
have  referred  to  are  plainly  evident,  we  may  as  a  profession 
exert  a  good  influence.  I  have  often  expressed  the  opinion 
that  an  engineering  education  is  tlie  best  possible  education 
for  any  vocation,  because  it  combines,  or  should  combine  in 
the  best  proportions,  the  study  uf  abstract  relations  with 
that  of  natural  science  and  of  the  humanities.  These,  com- 
bined with  training  and  experience  in  the  profession  itself, 
should  make  the  engineer  as  well  eilucated  as  any  class  of 
men.  He  should  be  sane  and  sensilile,  not  likely  to  be  car- 
ried away  by  fallacious,  economic  theories;  conservative,  and 
yet    safely    progressive. 

Engineers  should,  I  think,  exert  more  influence  than  they 
do  in  education,  by  actively  interesting  themselves  in  it, 
serving    on    school    committees,    and    insisting    on    the    main- 


tenance of  rigorous  discipline  and  the  Hclentlflc  method. 
Above  all,  thi'y  should  aid  In  maintaining  the  standard  of 
engineering  education,  and  prevent  it  from  succumbing  to 
the  prevailing  tendency  to  relaxation  of  discipline.  The 
best  students  do  not  really  seek  such  relaxation,  and  schools 
which  make  students  work  hard  and  which  Insist  on  a  high 
statidurd   of  accomplishment,   will   attract  strong  men. 

Let  us  make  the  engineering  schools  the  place  of  refuge 
for  those  who  are  disgusted  with  the  relaxation  of  discipline 
which    prevails   so    largely    elsewhere. 

APPLICATIONS   TO   THE    AMERICAN    SOCIETY    OF   CIVIL 
ENGINEERS 

Finally,  let  us  Inquire  what  this  Society,  representing  the 
engineering  profession,  may  do  In  the  directions  which  have 
been  suggested.  We  have  been  criticised  in  the  past  as  being 
inactive,  as  taking  no  part  as  a  Society  in  large  public 
questions.  I  must  frankly  confess  that  the  criticism  has 
seemed  to  me  in  some  measure  deserved.  Our  Society  Is 
large,  rich.  Influential,  but  we  have  been  too  content  to  sit 
down  in  dignified  ease,  taking  little  or  no  initiative,  and  al- 
lowing other  younger  societies  to  outstrip  us  in  actual  work 
performed  and  in  real  influence  exercised.  We  have  had 
some  committees  which  have  been  done  good  work  in  unify- 
ing practice  in  relation  to  technical  matters.  In  these  re- 
spects, however,  we  have  been  far  surpassed  by  two  or  three 
of  the  newer  societies,  whose  committees  after  long  and 
conscientious  labor,  have  exercised  far  greater  influence  than 
we   have  in  the   solution   of   even   professional    problems. 

It  is  true  that  this  is  largely  due  to  the  fact  that  those 
Societies  are  more  specialized  than  ours,  that  they  are  com- 
posed of  men  all  engaged  in  one  line  of  work,  who  could 
cooperate  and  lay  down  the  results  of  experiment,  experi- 
ence and  opinion  more  easily  than  we  could.  This  Society, 
however,  is  the  American  Society  of  Civil  Engineers,  it  in- 
cludes engineers  in  all  branches;  there  is  no  reason  why  the 
engineers  in  the  different  branches  should  not  associate 
themselves  together  in  sections,  or  why  we  could  not  do  more 
committee  work  along  the  various  engineering  lines  than  we 
have   done   in   the   past. 

I  believe,  therefore,  that  we  should  favor  the  establish- 
ment of  branches  of  the  Society  in  various  parts  of  the 
country,  and  of  student  branches  in  the  several  technical 
schools;  and  that  we  should  urge  our  committees  to  activity, 
supply  them  with  funds,  and  perhaps  pay  the  mileage  of 
members  who  attend  meetings.  The  Society  is  rich,  and  it  is 
not  a  philanthropic  institution.  If  members  give  their  time 
to  committee  work,  I  see  no  reason  why  they  should  be  ex- 
pected to  give  money,  and  the  expense  of  attending  many 
meetings   may    not    seldom    be    considerable. 

Moreover,  we  have  been  very  loath  to  take  any  steps  in 
formulating  answers  to  questions  which  are  largely  matters 
of  opinion;  and  we  have  done,  thus  far,  little  or  nothing  to 
influence  public  opinion  in  regard  to  questions  of  the  day. 
I  believe  that  we  could  and  should  go  much  further  in 
these  directions;  that  we  should  step  forward,  take  the  initi- 
ative and  become  a  moving  force  in  the  community.  Let  me 
make  some   more  definite   suggestions. 

In  the  first  place,  I  believe  we  should  have  a  standing 
Committee  of  Public  Relations,  its  province  being  to  keep 
track  of  all  public  affairs  involving  engineering  questions 
directly  or  indirectly,  in  all  the  states  in  the  Union,  and  to 
take  such  action  as  may  be  deemed  desirable  to  insure  a 
wise  treatment  of  such  questions.  This  committee  might 
perhaps  consist  of  President  and  Secretary  of  the  Society  ex 
officio,  of  a  certain  number  of  members  of  the  Board  of  Di- 
rection to  be  appointed  each  year  by  the  President,  and  of  a 
certain  number  of  members  of  the  Society  not  members  of 
the  Board  of  Direction,  to  be  nominated  by  the  Board  of 
Direction.  These  outside  members  might  be  in  consider- 
able number,  perhaps  one  or  more  from  each  state  or  group 
of  states  so  that  the  committee  could  keep  in  touch  with 
public  affairs  affecting  the  profession  in  all  parts  of  the 
Union. 

Further,  our  Committee  on  Engineering  Education  should, 
in  my  opinion,  be  enlarged,  supplied  with  funds,  and  en- 
couraged to  active  and  exhaustive  work.  If  we  could  lay 
down  the  principles  which  we  believe  should  govern  in  engi- 
neering education,  the  general  curriculum  which  should  be 
adopted,  the  proportion  of  the  humanities  which  should  be 
included,  and  similar  matters,  we  might,  I  believe,  do  much 
good  and.  while  still  leaving  ample  room  for  individual  ini- 
tiative and  divergencies  in  practice  in  different  institutions, 
render  effective  aid  to  those  teachers  who  are  striving  to  re- 
sist  some    prevailing   tendencies. 

In  the  next  place,  I  believe  it  will  be  wise  to  have  more 
committees  of  the  Society,  dealing  with  specific  problems, 
than  we  have  had  in  the  past.  You  have  before  you  at  this 
meeting.   I   am  glad  to  state,  a  report  from  the   Board  of  Di- 
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lection  stating  that,  as  provided  in  the  Constitution,  it  has 
voted  to  appoint  two  special  committees  to  deal  respectively 
with  the  regulation  of  streams  and  with  uniform  water 
'egislation.  I  believe  that  still  other  committees  could  be 
.%ppointed  to  advantage.  ^\'e  have  no  reason  to  be  afraid  of 
having  too  many  committees.  We  should,  rather,  be  sure 
that  we  lose  no  opportunity  to  exercise  legitimate  influence 
on  public  opinion  or  to  aid  in  the  solution  of  large  problems. 
We  might  well.  I  believe,  have  a  standing  committee  on  con- 
servation, another  perhaps  on  corporation  legislation,  an- 
other on  the  history  of  .\merican  engineering.  Let  us  give 
our  earnest  attention  to  this  matter  and  let  us  not  hesitate 
to  suggest  any  and  every  means  that  may  occur  to  us  to 
promote  the  welfare  of  the  Society,  of  the  profession,  and  of 
the  public.  The  Board  of  Direction  will  be  always  ready.  I 
am  sure,  to  act  promptly  with  such  members  of  the  Society 
who  can  show  a   jiroper  field  for  all  legitimate  action. 

Reviewing,  then,  the  points  which  1  have  brought  to  your 
attention,  I  have  endeavored  to  show  that  the  problem  of  the 
times  is  preeminently  a  social  problem.  I  have  outlined  some 
of  the  tendencies  of  the  day.  as  they  appear  to  me,  I  have 
given  the  reasons  for  my  belief  that  it  is  the  duty  of  en- 
gineers to  aid  in  the  solution  of  these  problems  and  that  by 
training  and  experience  they  are  well  qualified  to  do  so.  If 
my  tone  has  appeared  to  Indicate  a  pessimistic  attitude 
toward  the  tendencies  of  the  day,  I  fear  1  must  plead  guilty 
in  some  degree  to  the  imputation:  whether  wisely  or  not, 
as  the  years  have  gone  by.  I  have  grown  more  conservative 
and  I  find  myself  having  little  sympathy  with  many  of  the 
tendencies  which  I  seem  to  see  about  me.  I  believe  that  this 
age  will  be  looked  upon  by  future  generations,  not  as  an 
age  of  progress,  but  more  distinctly  as  an  age  of  deteriora- 
tion, an  age  of  fads,  frivolities,  fancies  and  follies;  of  much 
reading  and  little  thought;  an  age  of  impulse  rather  than  an 
age  of  reason.  But  after  all,  it  is  only  an  epoch  in  the 
history  of  man.  It  will  pass  away,  and  others  will  solve  the 
problems  that  we  leave  to  them.  May  we  do  our  part,  as 
members  of  one  of  the  greatest  professions,  to  help  direct  the 
tendencies  of  the  day  in  such  manner  that  our  successors 
may  look  back  upon  us  with  approval  and  not  with  blame, 
and  that  we  may  aid  In  forwarding  the  true  progress  of 
mankind. 


A  Four-Story  <  onerrte  RulliIInK  (•ollapHed.  on  June  13. 
while   under  con."truitlon   at   Vancouver.   B.   C. 

A  NorthlioDnd  L*akr  Shore  I'aMMrnicer  Train  Struck  a  work 
train  head-on,  a  mile  north  of  Kalamaicoo,  on  June  IS.  Twelve 
persons  were  Injured.  The  cause  of  the  accident  is  laid  to  a 
misunderstanding  of  orders. 

Two  Surface  Car*  Collided  on  June  22,  in  Brooklyn,  N.  Y. 
A  Fifth  .\ve.  car,  going  east  on  ('ourt  St..  was  struck  by  a 
Crosstown  car.  It  Is  claimed  that  the  accident  was  caused  by 
the  nonperformance  of  the  brakes  on  the  latter  car.  Seven 
persons    are    known    to    have    been    Injured. 

A  Man  Wan  Rolled  to  Death  while  cleaning  one  of  the  boil- 
ers of  the  cruiser  "Birmingham."  lying  In  the  Philadelphia 
Navy  Yard,  June  14.  The  man  was  about  to  leave  the  boiler 
when  the  steam  was  suddenly  turned  on  with  such  force  that 
he  was  unable  to  escape.  Commandant  Grant  has  ordered 
an   Inquiry   Into   the   matter. 

.*  Kear-Knd  t'raah  on  the  Creve  C«jeur  Lake  line  of  the 
United  Kallwayg,  In  St.  Louis  County.  Mo.,  on  June  15.  re- 
sulted In  the  Injury  of  22  persons.  The  accident  Is  claimed 
to  have  been  caused  by  a  defective  air  brake  on  the  colliding 
tar.  The  motor  reversed  alright,  but  the  momentum  of  the 
car  was  too  great    to  prevent   the  collision. 

A  Defrrtlve  UeralliaK  Swltrh.  Installed  near  the  Harlem 
River  drawbridge,  at  1.13d  St..  New  York  City,  derailed  the 
rear  car  of  thi-  southbound  Crolon  local,  on  the  New  York 
Central  R.R.,  on  June  20.  The  switch  was  placed  at  this  point 
to  save  any  train  from  plunging  Into  the  river  should  the 
drawbridge  be  open.  In  this  case  the  bridge  was  closed  and 
the  signals  Indicated  this  condition.  The  (art  that  the  local 
was  proceeding  at  only  about  six  miles  per  hour,  previ-nled  a 
more  serious   accident. 

A  New  MiaalaalppI  River  Rrldse.  at  Memphis,  Tenn.,  Is  to 
!><•  begun  soon  accordlHg  to  reports.  It  In  stated  that  Ihu 
bridge,  which  Is  to  be  built  and  used  Jointly  by  the  Chicago, 
Rock  Island  A  faiKlc.  Missouri  I'acinc  and  St.  Louis  .South- 
western railways.  Is  to  be  nnmi-d  the  "J.  T.  Ilarahan  Hrldg.'." 
after  the  late  presldi-nt  of  thi-  Illinois  Central  U.R.,  who  be- 
fore his  death  has  projected  n  brldg'-  at  this  place  to  supple- 
ment the  famous  Memphis  Bridge  bulll  about  20  years  ago 
by   the    late  George   S     Morlson 

The  South  (inard  IMer  of  the  Congress  SI  Bridge  across  the 
Hudson  lllver.  nl  Troy.  N.  Y.,  slid  Into  Ihe  river  without  warn- 


ing at  3  a.m..  June  7,  1913.  This  pier,  with  its  companion 
pier  on  the  north  side  of  the  bridge,  was  located  Just  beyond 
the  center  pJer  of  the  swing  span  of  the  bridge  and  was  used 
only  to  guard  that  pier  and  not  as  a  rest  for  the  opened  swing 
span.  It  was  of  masonry  construction  resting  on  a  wooden 
crib,  with  no  pile  footing.  No  particular  attention  had  been 
paid  to  these  guard  piers  as  they  carried  none  of  the  load 
of  the  bridge.  It  is  supposed  that  the  Spring  flood  this  year 
undermined  the  wooden  crib  and  wrecked  the  foundation. 
The  pier  was  built  in  1S72  and  1873. 

The  sinking  masonry  did  some  damage  to  cross-river 
cables  at  this  point  and  caused  some  trouble  with  the  local 
trolley    system. 

Faulty  Design  of  the  Timbering  Cauaed  the  Tunnnel  .\ccl- 
dent  which  took  place  in  the  subway  excavation  at  Fifty- 
Sixth  St.  and  Lexington  Ave.,  New  Y'ork  City,  on  June  14, 
according  to  the  verdict  of  the  coroner's  Jury  (rendered  on 
June    20). 

The  Jury   said: 

We  find  that  the  said  accident  was  due  to  the  faulty  de- 
sign of  the  timbering.  We  further  find  that  in  view  of  the 
extraordinary  width  of  the  said  tunnel  in  proportion  to  the 
rise  of  the  arch  an  error  in  judgment  was  made  by  the  en- 
gineers of  both  the  Public  Service  Commission  and  the  Bradley 
Contracting  Co.  in  using  the  form  of  centering  adopted,  which 
form  of  centering  has  shown  itself  to  be  unsafe  for  tunnels 
of  this  nature  and  width. 

We    recommend    the    use    in    future    of    some    other    system. 

The  experts  on  the  jury  were  Frank  E.  Oonover,  a  builder, 
of  34  West  33d  St.:  Reginald  Pelham  Bolton,  engineer,  of  55 
Liberty  St.;  Ernest  Flagg,  architect,  of  109  Broad  St.;  Charles 
Sooysmith,  consulting  engineer,  of  71  Broadway;  E.  Marshall, 
consulting  engineer,  of  115  Broadway,  and  Charles  H.  Gilles- 
pie,   architect,    of    1123    Broadway. 

In  this  accident  (described  in  our  issue  of  June  19)  a  cave- 
in  of  three  to  four  hundred  tons  of  rock,  crushed  to  death 
ten    workmen    and    injured    three. 

Four  Bridges  Burned  In  One  Week — On  June  9,  the  wooden 
truss  bridge,  resting  on  cast-iron  columns,  over  the  tracks  of 
the  New  York  &  Long  Branch  R.R.,  at  Middletown.  N.  J.,  was 
burned,  apparently  the  result  of  a  spark  from  a  locomotive. 
Traffic  on  the  railroad  was  tied  up  for  three  hours,  and  the 
highway   was   closed    for    repairs. 

On  the  same  date  the  floor  of  the  $2,000,000  North  Kansas 
City  steel  bridge  caught  fire  from  some  unknown  cause.  Th* 
structure  carried  the  tracks  of  the  Kansas  City,  Clay  Co.  & 
Excelsior  Springs  trolley  line  and  a  highway;  and  travel  was 
stalled.  The  wooden  flooring  and  ties  were  creosoted,  and 
burned  so  flercely  that  the  rails  were  bent  and  many  of  the 
steel  beams  buckled. 

The  floor  of  the  two-track  deck-girder  bridge  of  the  Dela- 
ware, Lackawanna  &  Western  R.R.,  which  spans  the  Passaic 
River  at  Little  Palls,  N.  J.,  was  burned  on  June  15.  The  ties 
were  Impregnated  with  creosote  and  600  of  them  were  de- 
stroyed and   the  rails  distorted. 

The  old,  four-track,  wooden  trestle  over  Newark  Bay,  be- 
tween liayonne  and  Waverly,  N.  J.,  used  jointly  by  the  Penn- 
sylvania and  the  Lehigh  Valley  railroads,  was  destroyed  for 
a  distance  of  about  3500  ft.  out  from  the  Bayonne  shore,  or 
June  15.  Thirty-two  cars,  loaded  with  farm  produce,  were 
lost.  The  ties  of  the  two  Lehigh  Valley  R.R.  tracks  only  were 
creosoted. 

The  Kiohmond,  Vs..  Bridge  Competition,  which  was  referred 
to  in  an  editorial  in  "Engineering  News,"  May  29,  1913,  p. 
1134,  has  been  turned  over  to  a  commission  of  engineers  for 
final  decision.  As  was  noted  in  the  editorial  referred  to,  this 
competition  was  advertised  in  February  to  be  opened  Apr.  15. 
The  competition,  In  our  opinion,  was  subject  to  many  criti- 
cisms, not  the  least  of  which  was  the  long  delay  in  the  ex. 
amination  of  the  plans  and  the  award  of  the  prize.  It  now 
appears  that  the  Administrative  Board  defends  their  delay  by 
claiming  that  a  number  of  the  competing  engineers  asked  for 
a  hearing  and  requested  that  the  time  appointed  for  such 
hearing  be  from  30  to  60  days  from  the  date  of  opening  of 
plans.  At  any  rate,  on  June  18,  the  Board  passed  the  follow- 
ing motion: 

WHEREAS  no  other  engineers  offering  designs  for  the 
bridge  have  expressed  a  desire  to  appear  before  the  Board 
to  explain  their  plans  and  the  Board  having  given  all  full 
opportunity  having  delayed  the  award  as  long  as  can  reason- 
:ihly  be  expected,  all  plans  having  been  opened  In  the  presence 
of  the  Board  and  viewed  with  the  explanation  and  aid  of  two 
engineers. 

TIIEHIOFORE,  be  it  resolved  that  all  plans  and  designs 
tor  the  bridge  specifications  and  letter  filed  therewith  are 
hereby  referred  to  the  City  Engineer,  J.  A.  Johnson,  H.  P. 
r..hiVu  f."'"on   McCarthy    with   authority   to  associate  such 

others  as  they  may  desire  to  report  to  the  Board  the  names 
nfr„?^^i  1  "VJ"'",!  '-'""P'-t'tors  In  their  judgment  for  the  prl/.es 
^IJiTm  *^  .     '■    ""'"■d    In    accord   with    the   CItv    Engineer's   ad- 

vertisement. 

The  HamburK-Amertcaa  .SteamNhIp  "ImiM-rator."  the  larg- 
est vessel  .-.noat,  arrived  In  New  York  on   Wednesday,  June  IS, 
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ut  the  »iid  of  her  itiBlden  voyaBe  acro»8  the  Atlantic.  The 
"Imperator"  has  a  leiiRth  of  919  ft.  overall,  with  9S-ft.  heam 
and  Is  a  vessel  of  50.000  tons  reRlster.  She  Is  propelled  by 
four  screw  propellers  of  about  16  ft.  diameted.  driven  at  185 
i-.p.m.  by  compound  steam  turbines  with  a  capacity  of  62.000 
hp.  She  is  intended  to  make  the  trip  from  Hamburg  to  New 
York  in  six  days  at  an  average  speed  of  22 V4  knots.  Her 
three  huRe  funnels  are  each  32  ft.  in  length  by  18  ft.  In 
width  and  their  tops  are  about  150  ft.  above  the  water  level. 
In  the  hull  construction  of  the  "Imperator."  there  is  an  en- 
tire inner  hull  extending  above  the  water  line.  Her  athwart- 
ship  bulkheads  divide  the  hull  into  1"  watertight  compart- 
ments and  have  been  carried  up  to  the  level  of  the  second 
deck,   high  above    the   water  l!ni>. 


PERSONALS 


Mr.  George  T.  Racon  has  been  appointed  General  Manager 
of  the  Owego  Bridge  Co.,  Owego.  N.   Y. 

Mr.  D.  McD.  Campbell,  Assoc.  M.  Can.  Soc.  C.  E..  has  re- 
signed as  City  Engineer  of  Sydney,  N.  S.,  to  engage  in  private 
practice. 

Mr.  Jesse  Taylor,  of  .Jamestown,  Ohio,  has  been  appointed 
General  Secretary  of  the  National  Highways  Association, 
Washington,    D.   C. 

Mr.  r>.  T.  Easby,  formerly  Supervisor  of  the  Pennsylvania 
R.K..  at  Newport,  Penn.,  has  been  promoted  to  be  Division 
Engineer   at    Oil    City,    Penn. 

Mr.  C.  E.  Zortman,  formerly  Supeivisor  of  the  Pennsyl- 
vania R.R.,  at  Pittsburgh,  Penn.,  has  been  promoted  to  be 
Division   Engineer  at   Pittsburgh. 

Mr.  T.  H.  Booz,  Jr.,  until  recently  County  Engineer  of 
Floyd  County,  Ga.,  is  now  City  Engineer  and  Superintendent 
of   Public   Works    of   Rome,    Ga. 

Mr.  Andrew  Rinker,  for  many  years  City  Engineer  of 
Minneapolis,  Minn.,  has  opened  an  office  in  the  Plymouth 
Bldg.,  Minneapolis,  for  private  practice  as  a  consulting  muni- 
cipal engineer. 

Mr.  F'-ank  W.  McKinney,  Assoc.  M.  Am.  Soc.  C.  E.,  Assist- 
ant Engineer  of  the  Baltimore  Sewerage  Commission,  has  been 
appointed  Chief  Engineer  of  the  Commission  for  Opening 
Streets,   Baltimore. 

Mr.  C.  E.  Brinser,  recently  Division  Engineer  of  the  New 
Y'ork,  Philadelphia  &  Norfolk  R.R..  Cape  Chai  les,  Va.,  has  been 
appointed  Division  Engineer  of  the  M'est  Jersey  &  Sea  Shore 
R.R.,    at    Camden.    N.    J. 

Mr.  Maurice  H.  Thatcher  has  resigned  as  a  member  of  the 
Isthmian  Canal  Commission  and  head  of  the  Department  of 
Civil  Administration.  Canal  Zone,  Panama.  He  was  appointed 
in    1910    by    President    Taft. 

Mr.  C.  A.  Coffin.  Assoc.  Am.  Inst.  E.  E.,  has  resigned  as 
President  of  the  General  Electric  Co..  Schenectady.  N.  Y.,  and 
has  been  elected  Chairman  of  the  Board  of  Directors,  with 
office   at    30    Church    St.,   New   Y^ork    City. 

Mr.  Wm.  Alexander  Duff.  Assoc.  M.  Can.  Soc.  C.  E.,  has  re- 
signed his  position  with  the  Commissioners  of  the  Trans- 
continental Ry.  of  Canada,  to  become  Engineer  of  Bridges  of 
the   Intercolonial    Ry,    at    Moncton,    N.    B. 

Mr.  Thomas  B.  Kennedy,  recently  Assistant  to  the  Chief 
Engineer,  has  been  appointed  Chief  Engineer  of  the  Cumber- 
land Valley  R.R..  succeeding  Mr.  George  C.  Koons,  trans- 
ferred as  noted  in  our  issue  of  last  week. 

Mr.  P.  H.  Morris,  for  the  past  10  years  Assistant  Engi- 
neer with  the  Massachusetts  State  Highway  Commission,  has 
been  appointed  .Senior  Highway  Engineer  of  the  United  States 
Office   of   Public  Roads,   Washington.   D.   C. 

Mr.  T.  J.  Skillman.  recently  Supervisor  of  the  Pennsyl- 
vania R.R.,  at  New  Y'ork  City,  has  been  promoted  to  be  Di- 
vision Engineer  of  the  New  Y'ork,  Philadelphia  &  Norfolk 
R.R.,  at  Cape  Charles.  Va..  succeeding  Mr.  C.  E.  Brinser,  trans- 
ferred,  as  noted   else'where. 

Mr.  Francis  K.  Newcomer,  son  of  Lieut. -Col.  Henry  C. 
Newcomer,  Corps  of  Engineers.  U.  S.  A.,  has  just  graduated 
from  the  United  States  Military  .Academy  at  West  Point,  at 
the  head  of  his  class.  Lieut. -Col.  Newcomer  graduated  at 
the   head    of  his   class   in    1886. 

Mr.  Robert  T.  Prazler.  a  patent  lawyer  and  for  several 
years  employed  in  the  United  States  Patent  Office,  Washing- 
ton, D.  C,  has  been  appointed  Assistant  Commissioner  of  Pat- 
ents. He  is  a  native  of  Tennessee  and  a  graduate  of  the 
t'nlterl    States  Naval    .\cademy    nt    .Xnnapolis. 


Mr.  J.  G.  Seyfried,  formerly  Structural  Engineer  of  the 
Grand  Trunk  Ry..  at  Montreal.  Que.,  has  been  appointed  F^n- 
glneer  of  the  bridge  department  of  the  Canada  Foundry  Co.. 
Ltd.  Mr.  Seyfried  will  make  his  headquarters  at  the  Toronto 
plant,  where  he  will  also  serve  as  Assistant  to  the  Manager. 
.Mr.   J.    L.   Brower,    M.    Can.    Soc.    C.    E. 

Col.  George  Washington  Goethals,  M.  Am.  Soc.  C.  E.,  Chair- 
man of  the  Isthmian  Canal  Commission,  and  Chief  Engineer 
of  the  Panama  Canal,  was  awarded  the  honorary  degree  of 
LL.  D.  by  the  University  of  Pennsylvania  on  June  18.  Col. 
Goethals  has  previously  received  honorary  degrees  from  Co- 
lumbia University.   Y'ale  University  and  Harvard  University. 

Mr.  Thomas  Ewing.  Jr..  a  patent  lawyer  and  member  of 
the  firm  of  Ewing  &  Ewing.  New  York  City,  has  been  ap- 
pointed Commissioner  of  Patents.  Washington.  D.  C.  Mr. 
Ewing  is  a  native  of  Kansas  and  has  received  degrees  from 
the  University  of  Wooster.  Ohio.  Columbia  University  and 
Georgetown  University.  For  two  years.  1888-1890.  he  was  an 
Assistant   Examiner   in   the   United   States   Patent   Office. 

Mr.  Samuel  R.  Lewis.  Past-President  of  the  American  So- 
ciety of  Heating  and  Ventilating  Engineers,  of  the  firm  of 
Lewis  &  Kitchen.  Chicago.  HI.,  and  Kansas  City,  Mo.,  has  been 
appointed  Consulting  Engineer  of  the  National  Incinerator 
Co..  New  Y'ork  City,  which  company  has  taken  over  the  in- 
cinerator business  of  Lewis  &  Kitchen.  The  heating  and 
ventilating  business  of  the  firm  of  Lewis  &  Kitchen  will  con- 
tinue without  change. 

Mr.  H.  M.  Waite,  City  Engineer  of  Cincinnati,  Ohio,  Is  re- 
ported to  be  in  search  of  an  engineer  to  take  charge  of  sur- 
veys and  plans  for  converting  the  old  Miami  &  Erie  Canal  Into 
a  subway  and  boulevard.  According  to  the  Cincinnati  "Times- 
Star,"  of  June  13,  Mr.  Waite  has  recently  been  In  New  York 
City  for  the  purpose  of  interviewing  engineers  who  have  had 
experience    on    the   New    Y'ork    subways. 

Mr.  P.  N.  Huddleson,  of  the  city  engineering  department 
of  Salt  Lake  City,  Utah,  has  been  promoted  to  be  Principal 
Assistant  Engineer,  succeeding  Mr.  John  Duder,  Assoc.  M.  Am. 
Soc.  C.  E.,  resigned,  as  noted  in  our  columns  of  last  week. 
Mr.  Huddleson  graduated  in  mechanical  engineering  from 
Ohio  State  University  in  1902.  and  for  some  years  previous  to 
his  employment  with  the  city  engineering  department  of  Salt 
Lake  City,  he  was  with  the  engineering  staff  of  the  San 
Pedro,   Los  Angeles   &  Salt  Lake   R.R. 

Mr.  F.  I.  Cabell.  Chief  Engineer  of  the  Chesapeake  &  Ohio 
Ry.,  has  been  appointed  Chairman  of  the  Valuation  Committee 
of  the  railway,  consisting  of  Messrs.  J.  P.  Nelson.  Real  Estate 
Agent,  and  E.  M.  Thomas.  Accountant.  This  committee  will 
be  relieved  of  all  other  duties  and  will  devote  its  whole  time 
to  valuation  work.  TJie  duties  of  Chief  Engineer  will  be  tem- 
porarily performed  by  Mr.  W.  P.  Steffens.  Assoc.  M.  Am.  Soc. 
C.  E..  Assistant  Chief  Engineer,  and  formerly  Engineer  of 
Structures  of  the  Boston   &   Albany  R.R.,  at   Boston.   Mass. 

Mr.  George  P.  Johnson,  recently  Receiver  for  the  Detroit, 
Toledo  &  Ironton  Ry..  Detroit.  Mich.,  and  former  General  Su- 
perintendent of  the  Western  division  of  the  Norfolk  &  Western 
Ry.,  has  been  appointed  General  Manager  of  the  Chesapeake 
&  Ohio  Ry.,  with  office  at  Richmond,  Va.  Mr.  Johnson  began 
railway  work  in  1890  as  a  clerk  with  the  Chicago.  Burlington 
&  Quincy  R.R.  He  first  entered  the  service  of  the  Norfolk  & 
Western  Ry.  in  1898  as  General  Yardmaster  at  Kenova,  W.  Va., 
having  come  from  a  similar  position  with  the  Lake  Shore  & 
Michigan   Southern   Ry.   at   Toledo.   Ohio. 

Mr.  Delos  F.  Wilcox  will  sever  his  connection  with  the 
Public  Service  Commission  for  the  First  District,  New  York 
State,  on  July  1,  to  engage  in  private  practice  as  a  consult- 
ing franchise  and  public  utility  expert,  with  offices  at  93 
Nassau  St.,  New  Y'ork  City.  Mr.  Wilcox  is  a  graduate  of  the 
University  of  Michigan  and  of  Columbia  University.  He  has 
been  Chief  of  the  Bureau  of  Franchises  of  the  Public  Service 
Commission  since  1907.  He  will  specialize  in  making  fran- 
chise surveys,  formulation  of  franchise  policies,  drafting  or 
criticism  of  public  utility  legislation  and  franchise  sections 
of  city  charters,  the  negotiation  of  franchise  settlements,  etc.. 
for  cities  or  other  public  bodies  and  for  civic  and  business 
organizations    devoted    to    the    public    welfare. 

Mr.  Henry  R.  Towne.  Past-President.  Am.  Soc.  M.  E.. 
President  of  the  Y'ale  &  Towne  Manufacturing  Co..  of  Stam- 
ford. Conn.,  has  resigned  as  President  of  the  Merchants  As- 
sociation of  New  Y'ork  City,  after  more  than  five  years'  ser- 
vice. Mr.  Towne  began  his  work  for  the  Association,  which 
was  "created  to  foster  the  trade  and  welfare  of  New  York." 
in  1900.  as  a  member  of  the  Engineering  Sub-Committee  of  the 
Ramapo  Committee,  through  whose  work  the  Association  de- 
feated the  Ramapo  water-supply  project.  One  result  of  this 
work  was  the  establishment  of  the  present  Board  of  Water 
Supply  under  whose  management  the  new  Catskill  water- 
supply  has  been   developed.      Mr.   Towne   was  elected    President 
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of  the  Association  in  190S.  and  has  been  reelected  successively 
every  year    since. 

Mr.  E.  Wilbur  Rice.  Jr..  M.  Am.  Inst.  E.  E.,  formerly  Vice- 
President,  has  been  elected  President  of  the  General  Electric 
Co..  Schenectady,  N.  Y..  succeeding  Mr.  C.  A.  Coffin,  resigned 
as  noted  elsewhere.  Air.  Rice  was  born  at  La  Crosse.  Wis.. 
May  6.  1862:  his  father  is  Mr.  Edwin  Wilbur  Rice,  famous 
editor  and  writer  on  religious  subjects,  of  Philadelphia.  Penn. 
Mr.  E.  W.  Rice.  Jr.,  was  educated  in  the  public  schools  of 
Philadelphia,  and  the  Central  High  School,  where  he  gradu- 
ated in  1S80.  He  was  Superintendent  of  the  Thomson-Hous- 
ton Electric  Co..  now  the  Lynn,  Mass.,  plant  of  the  General 
Electric  Co.,  from  1S83  to  18SS.  and  Technical  Director  from 
1S8S  to  1894.  Upon  the  formation  of  the  General  Electric  Co., 
he  was  elected  Vice-President,  which  office  he  has  held  ever 
since.  Mr.  Rice  is  a  Chevalier  of  the  Lfgion  d'Honneur,  of 
France,  and  a  member  of  the  Institution  of  Civil  Engineers 
and  of  the  Institution  of  Electrical  Engineers  of  Great  Britain. 


OBITUARY 


Frederic  Danforth.  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
and  Chief  Engineer  of  the  Eastern  Maine  R.R.,  of  Gardiner, 
Maine.  ^d  at  his  summer  home  at  Squirrel  Island.  June  C. 
He  was  born  in  1848  and  graduated  from  the  Thayer  School 
of  Civil   Engineering,   Dartmouth    College,   in   1870. 

C.  S.  Williamson,  of  Mason.  Ohio,  a  civil  engineer  in  charge 
of  a  survey  party  under  the  Mississippi  River  Commission, 
was  drowned  on  June  22.  together  with  eight  of  his  party, 
when  the  launch  in  which  they  were  at  work  was  struck  by  a 
squall  and  capsized.  Among  those  drowned  was  J.  W.  Mc- 
Connell.  who  graduated  in  civil  engineering  at  Cornell  Uni- 
versity   in    this    year's    class.      Five    of   the    party    were    saved. 

Edwin  S.  Cramp.  M.  Am.  Soc.  M.  E..  grandson  of  William 
Cramp,  who  founded  the  firm  of  Wm.  Cramp  &  Sons.  Ship- 
builders, of  Philadelphia,  Penn..  died  at  his  home  in  New 
York  City.  June  20.  He  was  connected  with  the  shipbuilding 
works  for  many  years,  and  at  the  time  the  Cramp  interests 
were  sold,  in  1907.  he  was  Vice-President  of  the  William 
Cramp  &  Sons  Shipbuilding  Co.  It  is  said  to  have  been  due 
to  his  ability  as  a  marine  engineer  that  his  company  was 
able  to  obtain  $500,000  in  bonuses  in  1894,  for  exceeding  the 
speed  requirements  in  contracts  for  United  States  war  ves- 
sels. He  was  a  son  of  Charles  H.  Cramp,  who  died  on  May  9, 
last,  at  the  age  of  85  years.  Edwin  S.  Cramp  was  a  member 
of  the  Society  of  Xaval  Architects  and  Marine  Engineers,  and 
was  a  Vice-President  of  the  American  Society  of  Mechanical 
Engineers.   In    1896-'9S. 


ENGINEERING    SOCIETIES 


C  O  -M  I  N  G     MEETINGS 


AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS. 

June  17-20.  Annual  convention  at  Ottawa.  Ont.  Secy., 
Charles  Warren  Hunt,   220  W.  57th   St.,  New  York  City. 

PACIFIC  NORTHWEST  SOCIETY  OF  ENGINEERS. 

June  20-21.  Annual  convention  at  Seattle.  Wash.  Secy- 
Jesse   A.   Jackson.    City   Hall,   Seattle,   Wash. 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINERS. 

June  23-2B.  Annual  convention  at  Cooperstown,  N.  Y. 
Secy.,  F.  L.  Hutchinson.   33  W.  39th  St.,  New  York  City. 

AMERICAN  WATER-WORKS  ASSOCIATION. 

June  23-28.     Annual  meeting  at  Minneapolis,  Minn.     Secy.. 
J.    M.    Dlven,   Troy,    N.    Y. 

PERMANENT     INTERNATIONAL    ASSOCIATION     OF    ROAD 
CONGRESSE.S. 
June   23-28.      Congress  at   London.   England.      Secy.,  W.  Rees 
Jeffreys.    Queen    Anne's    Chambers,    Broadway,    Westmin- 
ister,   London,   S.    W. 

SOCIKTY    FOR   THE    PROMOTION    OF   ENGINEERING    EDU- 
CATION. 
Juni-    24-2B.      Annual    meeting   at    Minneapolis.    Minn.      Secy., 
H.   H.  Norris,  Cormll  University,  Ithaca.  N.  Y. 

AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June  24-28.  Annual  convention  at  Atlantic  City.  N.  J.  Secy., 
Edtrar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Pinn. 

CANADIAN   ELECTRICAL  ASSOCIATION. 

June  26-27.  Annual  convention  at  Toronlo.  Ont.  Secy.,  T. 
S.   Young  220  King  St.   West.  Toronto,  Ont. 

AMERICAN    INSTITUTE  OF  CHF.MICAL  ENGINKRRH. 

June    25-28.      Semi-annual    milling   al    Roston.    Mass.      Secy., 
J.  r.  OlHen.   Polytechnic  Institute.   Brooklyn,  N.   Y. 
OHIO  ELECTRIC  LIGHT  ASSOCIATION. 

July  15-18.  Annual  convention  nt  Cedar  Point,  Ohio.  Secv.. 
D.   L.  GaHklll,  Greenville.   Ohio. 


AMERICAN     SOCIETY     OF    HEATING     AND     VENTILATING 
ENGINEERS. 
July  17-19.     Annual  summer  meeting  at  Buffalo,  N.  Y.     Secy., 
E.  A.  Scott.  29  W.  39th  St.,  New  York   City. 

INTERNATIONAL  GEOLOGICAL  CONGRESS. 

Aug.  7-14.  Twelfth  annual  session  at  Toronto,  Ont.  Gen- 
eral Secv..  R.  W.  Brock,  Director  of  Geological  Survey 
of   Canada,   Ottawa,   Ont. 

THE   TRAVELING    ENGINEERS'    ASSOCIATION. 

Aug.  12-16.     Annual  convention  at  Chicago,  111.     Secy..  W.  O. 
Thompson,    New    York    Central    Car    Shops,    East    Buffalo, 
N.   Y. 
INTERNATIONAL    ASSOCIATION    OF    FIRE    ENGINEERS. 
Sept.  1-6.     Annual  convention  at  New  York  City.     Secy.,  Jas. 
McFall.   Roanoke,   Va, 

NEW  ExVGLAND  WATER-WORKS  ASSOCIATION. 

Sept.  10-12.  Annual  convention  at  Philadelphia,  Penn. 
Secy..    Willard    Kent,    Narragansett    Pier,    R.    I. 

AMERICAN    PUBLIC    HE.\LTH    ASSOCT.\TION. 

Sept.  9-13.  Annual  meeting  at  Colorado  Springs,  Colo.  Secy., 
S.   M.  Guma.   755   Boyleston  St.,   Boston. 

f'olorado  A.ssoelatioii  of  Members  of  the  American  Soclrty 
of  Civil  Eneiueers — At  the  annual  meeting,  on  June  14,  the 
following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent, G.  N.  Houston;  Secretary-Treasurer,  R.  W.  Toll,  700 
Tramway    Building,    Denver,    Colo. 


Society  of  Mechanical  Engineers — What  is  doubt- 
less the  largest  and  most  notable  delegation  of  American  en- 
gineers that  has  ever  visited  Europe  in  a  body,  sailed  Irom 
New  York  on  June  10,  on  the  steamship  "Victoria  Luise,"  of 
the  Hamburg-American  Line,  to  attend  the  international  meet- 
ing of  the  American  Society  of  Mechanical  Engineers  with 
the  Verein  Deutscher  Ingenieure  (the  German  Society  of  En- 
gineers), which  is  without  exception  the  largest  by  far  of  any 
engineering  society  in  the  world.  The  plans  and  preparations 
for  this  notable  international  meeting  have  been  reported 
from  time  to  time  in  the  columns  of  "Engineering  News."  For 
nearly  a  year  past  a  special  committee  of  the  American  So- 
ciety has  been  making  the  detailed  arrangements  for  the  trip, 
and  on  the  other  hand  the  officers  and  committees  of  the 
German  Society  of  Engineers  has  been  making  most  elaborate 
preparations  for  the  entertainment  of  the  visitors.  The  party 
sailing  on  the  "Victoria  Luise"  numbered  nearly  250.  Addi- 
tional members  "who  are  no"w  abroad  joining  the  party  at 
Hamburg  or  Leipsic  will  bring  up  the  number  to  prac- 
tically the  limit  of  300  set  by  the  terms  of  the  invitation,  that 
being  as  large  a  party  as  could  be  comfortably  accommodated 
in  the  tour  through  Germany  in  the  hotels  of  the  various  cities 
to   be   visited. 

The  "Victoria  Luise"  arrived  at  Hamburg,  on  June  19.  A 
cable  dispatch  from  Secretary  Rice  reports  that  the  party 
was  favored  with  exceptionally  fine  weather  all  the  way 
across  the  Atlantic  and  that  a  varied  program  of  entertain- 
ment during  the  voyage  was  carried  through  successfully. 
After  two  days'  sight  seeing  in  Hamburg,  the  party  traveled 
by  special  train  to  Leipsic  where  the  international  meeting 
with  the  Verein  Deutscher  Ingenieure  was  held  on  Monday 
and  Tuesday.  Papers  by  President  W.  F.  M.  Goss,  on  "En- 
gineering Development  and  Human  Progress,"  and  by  James 
M.  Dodge,  of  Philadelphia,  on  "Industrial  Management"  were 
presented.  King  Frederick  Augustus,  of  Saxony,  was  among 
those  present  at  the  international  meeting.  Announcement 
was  made  at  the  meeting  that  the  German  Society  had  voted 
to  confer  the  Grashoff  Memorial  Gold  Medal  on  George  West- 
inghouse.  who  is  a  Past-President  of  the  American  Society 
of  Mechanical   Engineers. 

Among  the  prominent  members  of  the  Society  who 
are  included  in  tbe  party  which  is  now  in  Germany,  are 
Past-Presidents  Col.  E.  D.  Meier,  John  R.  Freeman,  Worcester 
R.  Warner  and  Jesse  M.  Smith;  Vice-President  James  Hart- 
ness.  Managers  Henry  Hess  and  H.  M.  Leland.  From  the  head 
office  of  the  Society  in  New  York  are  Calvin  W.  Rice,  Secre- 
tary, and  Lester  G.  French,  editor.  The  technical  press  Is 
represented  by  F.  E.  Schmitt.  of  "Engineering  News,"  Fred  R. 
Low.  of  "Power,"  L.  C.  Alford,  of  the  "American  Machinist," 
William  Kent  and  Robert  Thurston  Kent,  of  "Industrial  En- 
gineering." Among  the  prominent  engineering  educators  are 
L.  P.  Breckenridge.  of  Yale,  Arthur  M.  Greene,  Jr.,  of  Renssa- 
lair.  Chas.  R.  Richards,  of  Cooper  Union,  and  L.  S.  Marks,  of 
Harvard.  The  list  of  other  well  Ivnown  men  in  the  party  In- 
cludes Geo.  M.  Bond,  of  Hartford.  Geo.  M.  Brill,  of  Chicago, 
S.  IT.  Bunnell,  of  New  York,  J.  S.  Detrick,  of  Baltimore,  Wm. 
A.  Doble,  of  San  Francisco,  E.  R.  Fellows,  of  Springfield,  Vt,, 
Geo.  H.  Frost,  of  Plainfleld.  N.  J..  H.  L.  Gantt.  of  New  York, 
Philetus  W.  Gates,  of  Chicago.  Frank  R.  Gilbreth.  of  Provi- 
dence, R.  T.,  Morris  Knowles,  of  Pittsburgh,  Alfred  E.  Korn- 
feld,  of  New  York.  Wm.  Lodge,  of  Cincinnati.  Chas.  A.  Mead, 
of  Upper  Montclalr,  N.  J.,  Mansfield  Merrlman.  of  New  York, 
Samuel  L.  Moore,  of  Elizabeth,  N.  J.,  H.  G.  Reist.  of  Schenec- 
tady, Newell  Sanders,  of  Chattanooga,  and  Walter  Wood,  of 
Philadelphia. 


. I  line  •>(),  \'.n:i 


E  isr  r,  I  N  i<:  )<:  k  i  n  o    n  k  w  s 


33 


IIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 


IIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllillliliiiiiiiiiiiiiiiiiiiiiiiii^^ 


CONSTRUCTION     NEWS 


lllllllilllllliliiiliiiiiiiiililililillilillliilllllllllllllllilllillillililiilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiNiiiiiiiii^ 

U'   N.us.      +    I),-in.ti-M   colitliKt    award. -il.      Th.-    iiainrH    r,f   suc- 


RAILWAVS 

New  York — Doston  &  Albany  R.H. — This  company,  Juno 
14.  made  application  to  the  I'ublic  Service  Commission  to  issue 
i2.015,000  of  lionds  for  the  improvement  of  its  line.  P.  B. 
Freeman,   Boston,   is  Ch.    Engr. 

New  York — IJansville  &  Mount  Morris  R.R. — This  company 
is  considering  the  construction  of  its  line  south  so  that  al- 
most direct  communication  between  Rochester.  Hornell  and 
adjacent  territory  will  be  established.  L.  R.  Uoty,  Geneseo, 
N.    v.,    is    interested.      C.   C.    Hoge.   New    York,    N.    Y..   is   Pres. 

-Maryland — Rock  Castle  R.R. — This  company  has  had  a 
survey  made  for  the  construction  of  its  proposed  line,  about 
2S  miles.     J.  C.  Pence,    Westernport,  Md.,  is  Const.   Engr. 

VlrKinla — Virginia-Carolina  R.R. —  (Official) — The  Calla- 
han Construction  Co.,  Empire  Bldg..  Knoxville,  Tenn.,  re- 
cently awarded  contract  by  this  company  for  40  miles  of  its 
proposed  line  "will  soon  start  work,  which  comprises  con- 
siderable cart  and  car  work:  also  some  team  work.  Con- 
tractors desiring  to  communicate  with  the  company  can 
write  to  Knoxville.  Tenn..  and  arrangements  will  be  made 
for  them  to  meet  the  superintendent  at  the  branch  office  at 
Abingdon.  Va.,  who  will  show  them  over  the  work.  The  en- 
tire 40  miles  is  now  ready  for  construction  and  work  will  be 
let  at  once.  For  prices  and  further  particulars,  write  or 
wire  Callahan  Construction  Co..  Empire  Bldg.,  Knoxville, 
Tenn.      Noted   June    19    and   May    22. 

North  Carolina — Hiawasee  Valley  Ry. — This  company  will 
award  contracts  for  grading  on  its  road  about  July  15.  It  is 
proposed  to  construct  a  line  from  Andrews,  N.  C,  on  the 
Southern  Ry.  via  Marble,  Peach  Tree  and  Hayesville  to  Hia- 
wasse.  Ga.  W.  C.  Sanderlin  is  Ch.  Engr.,  Andrews,  N.  C. 
Noted   May   15. 

MisMlsslppI — Ferguson  &  Palmer  Co. — -This  company,  with 
offices  at  Padueah,  Ky.,  will  build  a  railroad  into  timberlands 
near  Houlka.  Miss.,  preparatory  to  erecting  a  sawmill.  Earl 
Palmer  is  in  charge. 

MiMHisNippI — New  Orleans.  Mobile  &  Chicago  R.R. — This 
company  is  planning  to  commence  work  soon  on  its  extension 
from  Beaumont,  Miss.,  into  New  Orleans.  A.  P.  Church, 
Laurel,    Miss.,    is    Supt. 

&     Chicago     R.R. — See 

Tennessee — Yazoo  &  Mississippi  Valley  R.R. —  (Illinois 
Central  R.R.) — This  company  is  planning  to  improve  its 
yards  at  Noconnah.  Tenn..  at  a  cost  of  $600,000.  A.  S.  Bald- 
win, Chicago,  111.,  is  Ch.  Engr. 

Kentucky — Baltimore  &  Ohio — This  company  is  planning 
to  construct  a  line  along  and  parallel  to  the  Beaver  C^reek 
Branch  of  the  Chesapeake  &  Ohio  R.R.  It  will  be  25  miles 
long.      F.   L.   Stuart,   Baltimore,   is   Ch.    Engr.      Noted   June   5. 

Ohio — Chesapeake  &  Ohio  R.R. — This  company  has  been 
authorized  by  the  Public  Service  Commission  to  issue  $377.- 
«00  of  stock  and  $380,000  of  bonds  for  the  betterment  of  its 
lines  in  the  state  of  Ohio.  F.  J.  Cabell,  Richmond,  Va.,  is  (?h. 
Engr. 

Kansas — The  construction  of  a  railroad  from  Scott  City, 
Kan.,  to  Fort  Dodge,  Kan.,  is  under  consideration.  F.  ti. 
Yantis,   Scott   City,   is   interested. 

Kansas — Kansas  City.  Kaw  Valley  &  Western  R.R. — This 
company  will  award  contracts  for  grading  about  July  1  for 
its  proposed  line  from  Kansas  City  via  Muncie.  Kan.,  Ed- 
wardsville,  Ronners  Springs,  L,anape,  Loring  and  Linwood  to 
Lawrence,  Kan.  There  will  be  a  steel  bridge  about  1000  ft. 
long  across  the  Kaw  River.  O.  W.  Williamson  is  Ch.  Engr., 
Bonners   Springs.    Kan. 

Kansas — Hutchinson  &  Northern  Ry. — The  Public  Utili- 
ties Commission.  June  13.  Issued  a  charter  to  this  company. 
It  is  proposed  to  construct  a  railroad  from  Hutchinson,  Kan., 
to  Fairbury,   Neb. 

Nebraska — Hutchinson  &  Northern  Ry. — See  item  under 
Kansas. 

+!tIontana — Great  Northern  Ry.  —  This  company  has 
awarded  the  contract  to  the  WIDELL  CO.,  Mankato,  Minn., 
for  the   construction   of  tunnels  and   bridges   in   Montana. 

.Arkansas — The  Kentarkark  Land  .!i  Lumber  Co. — This 
company  with  offices  in  the  Inter-Southern  Bldg.,  Louisville. 
Kv..  will  let  a  contract  soon  for  the  construction  of  a  10- 
mile  railroad  into   its   timber   property   in   .\rkansas. 

Texas — Temple.  Northwestern  &  Gulf  Ry. — This  company 
will  do  its  own  work  on  its  proposed  line  from  Temple  to 
Dublin.  Tex.  W.  E.  Dozier,  Temple,  is  Ch.  Engr.  Noted 
June   5. 

Texas — San  Antonio,  Uvalde  &  Gulf  R.R. — This  company 
has  increased  its  capital  stock  from  $280,000  to  $315,000  for 
the  purpose  of  raising  the  necessary  money  to  provide  for 
extensions  to  its  line.  The  offices  of  the  company  will  be 
located  at  San  Antonio.  Tex.  A.  R.  Ponder,  San  Antonio,  is 
Gen.   Mgr. 

Colorado — Colorado  &  Northern  Ry. — This  company  is  pre- 
paring to  start  work  on  the  construction  of  its  proposed  line 
from   Hayden   to   Cadoma. 


New  Me.vleo — El  I'aso  &  Southwestern  Ry. — See  item  under 
Arizona. 

New  Mexico — The  I'helps-Uodge  Co.  will  construct  a  IB- 
mile   railroad  from   Tyrone,   N.   M.,  to  Whitewater,   N.   M. 

Idaho — Chicago,  Milwaukee  &  St.  Paul  Ry. — This  company 
has  sold  $999,500  of  bonds  for  the  construction  of  a  con- 
nection in  Idaho  and  Washington,  between  the  Puget  Sound 
&  Willapa  Harbor  Hv.  and  Its  main  line.  It  will  be  about 
30  miles  in  length.     C.  F.   Loweth,  Chicago,  II.,  Is  Ch.  Engr. 

I  tah — Bingham  &  Garfled  Ry. — This  company  has  filed 
an  amendment  to  its  articles  of  incorporation  increasing  the 
capital  stock  from  $2,500,000  to  $6,000,000.  H.  C.  Goodrich, 
Salt  Lake   City,  Utah,   is  Ch.   Engr. 

Arizona — San  Diego  &  Arizona  Ry. — This  company.  It  Is 
reported,  will  complete  construction  of  its  line  to  Yuma,  Ariz. 
The  sum  of  $1,000,000  will  be  spent  within  a  year  for  the 
above  work.  E.  J.  Kallright,  San  Francisco,  Calif.,  Is  Engr. 
and  Acting  Supt. 

.\rixoua — El  Paso  &  Southwestern  System — The  State  Cor- 
poration Commission  of  Arizona,  June  IS,  grantp'*-,nermission 
to  this  company  to  consolidate  the  six  companies  comprising 
the  system  which  controls  458  miles  of  road  in  Arizona  and 
440  miles  in  New  Mexico.  It  is  reported  that  this  is  prelim- 
inary to  executing  a  plan  to  issue  bonds  for  the  extension 
of  the  line  from  Tucson  to  Phoenix,  Ariz.  F.  B.  King,  Tucson, 
Ariz.,   is  Supt. 

Washington — Great  Northern  Ry.  —  This  company  will 
award  contracts  at  once  for  the  construction  of  its  proposed 
40-mile  line  to  complete  its  line  to  Vancouver.  B.  C.  The 
work  will  be  carried  on  from  Cold  Water  summit,  to  which 
point  the  company'  is  now  constructing  its  line.  The  west- 
ern end  will  be  at  Hope,  B.  C.  A.  H.  Hogeland,  St.  Paul, 
Minn.,    is    Ch.    Engr. 

\Vashlnii;ton — Chicago,  Milwaukee  &  St.  Paul  Ry. — See 
item   under   Idaho. 

California — Atchison.  Topeka  &  Santa  F^  Ry. — This  com- 
pany has  completed  surveys,  it  is  reported,  for  the  construc- 
tion of  a  direct  line  from  Los  Angeles  to  the  Imperial  Valley, 
with  a  branch  to  San  Diego.  The  company  plans  an  ex- 
tension of  the  Ferris  branch  from  Temecula  by  way  of  San 
Luis  Rey  Valley  and  Warner's  hot  springs  through  the  San 
Felipe  Valley  to  El  Centro,  Calif.  G.  W.  Harris,  Los  Angeles, 
Calif.,    is    Ch.     Engr. 

.Maska — The  Senate  Committee  on  Territories,  June  16, 
ordered  a  favorable  report  on  a  bill  appropriating  $40,000,- 
000  for  the  construction,  equipment  and  operation  of  a  rail- 
road in  Alaska  and  giving  the  President  full  authority  to  do 
the  work  as  he  sees  fit.  The  funds  are  to  be  raised  through 
the  sale  of  bonds  and  three-fourths  of  the  gross  proceeds 
of  sales  from  the  public  domain  is  to  provide  a  sinking  fund 
for    their    redemption.      Noted    June    19. 

Canada — Alberta  &  Great  Waterways  Ry. — The  Canadian 
Pacific  Ry.  Co.  it  is  reported,  is  negotiating  for  the  purchase 
of   this   company's   line. 

KLECTRIC    R.VILW.VY'S 

North  .\dams.  Mass — Plans  are  being  prepared  by  the 
Berkshire  St.  Ry.  Co.  for  the  improvement  of  its  line  from 
North  .\dams  to  AVilliamstown.  C.  Q.  Richmond,  Pittsfleld, 
is   Gen.    Mgr. 

Stafl'ord  Sprlnes,  Conn — Preliminary  steps  are  being 
taken  by  the  Stafford  Springs  &  Monson  St.  Rv  Co.  for 
the  construction  of  its  proposed  line  from  Stafford  Springs  to 
the  Massachusetts  state  line.  Frederick  Faulkner.  M.  D. 
Otonnell  and  Robert  H.  Fisk.  all  of  Stafford  Springs,  are 
interested.      Noted    Dec.    26.    1912. 

Falconer,  N.  Y — Surveys  have  been  started  for  the  pro- 
Po.'^.'^J  .•^''?ctnc  railway  to  connect  Falconer  and  Buffalo,  via 
Ellington,  Clear  Creek,  Leon,  South  Dayton.  Wesley.  Persio, 
Gowanda  and  Hamburg,  about  55  miles  in  all.  C.  D.  Meade  is 
interested. 

Fredonia,  N.  Y'. — J.  Herbert  Digby,  Dunkirk,  N.  Y.  is  in- 
terested in  the  construction  of  an  electric  railway  from 
Fredonia    to    South    Dayton. 

Rochester,  N.  Y' — The  Rochester  &  Suburban  Ry.  Co.  con- 
templates double-tracking  and  extending  its  lines  in  Roches- 
ter.     E.    J.    Cook,   Rochester,    is   Gen.    Mgr. 

.Vvonmore,  Penn The   West   Penn   Traction   Co.   is   making 

preliminary  arrangements  for  the  construction  of  an  ex- 
tension of  its  Avonmore,  Salina  &  Apollo  St.  line  in  Avon- 
more.     W.  E.  Moore.  Pittsburgh,  is  Gen.   Mgr. 

CharlottesTlile,  Va. — Surveys  are  being  made  for  the  con- 
struction of  an  electric  railway  from  Charlottesville  to  Alber- 
ene.    about   12   miles. 

Richmond,  \'a. — The  Virginia  Ry.  &  Power  Co.  contem- 
plates the  extension  of  its  Broad  St.  line  to  Roseneath  Road. 
C.    B.    Buchana,    Richmond,    is   Gen.    Mgr. 

MoMechen,  W.  Va. — Plans  are  being  prepared  bv  the 
Wheeling  Traction  Co.  for  the  extension  of  its  double-track 
lines  in  McMechen.  George  O.  Nagle,  Wheeling,  is  Gen. 
Mgr. 

Parkersbnrg,  W.  Va. — The  Parkersburg,  Marietta  &  Inter- 
urban  Ry.  Co.  is  considering  plans  for  the  extension  of  its 
line  to  McConnellsville,  Ohio.  H.  H.  Archer,  Parkersburg,  is 
Gen.    Mgr.    and    Pur.    Agt. 
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Augusta,  Ga. — The  Citv  Council  has  granted  a  franchise  to 
the  Aiigusta-Aiken  Ry.  &  Electric  Co.  to  construct  and  oper- 
ate an  electric  railway  on  Craig  St.  E.  C.  Deal,  Augusta, 
is    Gen.    SIgr. 

St.  tugustlne,  Fla. — The  Jacksonville  &  St.  Augustine 
Public  Service  Corporation  has  started  surveys  for  the  con- 
struction of  its  proposed  electric  railway  to  connect  St. 
Augustine  and  Jacksonville,  about  55  miles.  Thomas  R. 
Osmond   is    Gen.   JIgr.      Noted    Feb.    20. 

Birmlneham,  Ala. — The  Birmingham  Ry..  Light  &  Power 
Co  has  applied  for  a  franchise  for  the  extension  of  its  East 
Lake  line  to  S7th  St.  and  ultimately  to  Roebuck  Springs. 
G.  H.   Harris.  Birmingham,  is  Supt.  Ry.   Dept. 

Xaahville,  Tenn.— The  Nashville  Ry.  &  Light  Co.  is  con- 
sidering plans  for  the  extension  of  its  line  from  Nashville  to 
Rock   City.      H.   A.   Davis.  Nashville,  is  Supt.   Ry.   Dept. 

LnncaMter.  Ky. — The  construction  of  an  electric  railway  to 
connect    Lancaster   and   Richmond    is   under    consideration. 

Middleton-n,  Ohio — Preliminary  arrangements  are  being 
made  bv  the  Middletown.  Reading  &  Cincinnati  Interurban 
Rv.  Co.  "for  the  construction  of  its  proposed  electric  railway 
to'  connect  Norwood.  Reading.  Sharonville,  \\  est  Chester, 
Monroe,  Middletown  and  Dayton.  George  T.  Atler  is  in- 
terested. 

+Yunnei)ta'n'n,  Ohio — The  Poland  St.  Ry.  Co.  has  awarded 
the  contract  for  grading  its  proposed  line  from  Youngstown 
to  Poland  to  KANE  &  SMITH.  Youngstown.  Noted  Feb.  b 
and    May    1. 

3IuHkegon,  Mich. — The  Muskegon-Ludington  &  Manistee 
Electric  Rv.  Co.  has  been  incorporated  to  construct  and  oper- 
ate an  electric  railway  from  Muskegon  to  Ludington  and 
Manistee.  The  incorporators  are  Thomas  Jacobs.  W  alter 
Heiston.  Henry  R.  Baldwin  and  Sidney  M.  Well,  Chicago,  111., 
and   Charles  P.   Williams.    Washington. 

Plans  have  been  prepared  by  the  Muskegon-Casnovia 
Land  &  Development  Co.  for  the  construction  of  its  proposed 
electric  railway  to  connect  Muskegon.  Kant  City  and  Casno- 
via.  about  27  miles.  James  L.  Smith,  Muskegon,  is  Secy. 
Noted   May    1. 

Benton,  III. — According  to  press  reports  a  company  is  be- 
ing organized  at  Benton  for  the  purpose  of  constructing  an 
electric  railway  from  Benton  to  Christopher,  Herrin  and 
Johnson  City,  about  30  miles.  D.  F.  Darnell,  Decatur,  is  in- 
terested. 

SpHngneld.  111. — Plans  are  being  prepared  by  the  Cap- 
itol City  Park  &  Amusement  Co.  for  the  construction  of  an 
electric    railway    in    Zoo    Park. 

Topeka,  Kan. — Plans  are  being  considered  by  the  Topeka 
Rv.  Co.  for  the  extension  of  its  line  to  Gage  Park.  A.  M. 
Patton.    Topeka.    is   Gen.    Supt. 

CorpuM  ChrlHtl.  Tex. — The  Corpus  Christi  St.  &  Interurban 
Rv.  Co.  contemplates  the  construction  of  two  miles  of  new 
track.      F.   C.   Headley,   Corpus   Christi,   is   Supt. 

Dothon.  Tex. — Hugh  G.  Smith.  Dothan.  is  interested  in  a 
project  to  construct  an  electric  railway  on  West  Main  St.  and 
through   Houston   Heights. 

Albuquerque,  N.  M. — E.  J.  Hall.  Albuquerque,  is  interested 
in  the  construction  of  an  electric  railway  to  connect  Albu- 
querque, Bernalillo,  Sila,  Santa  Anna,  Alameda.  Los  Linas  and 
Belen. 

Fallon.  Nev. — Grading  has  been  started  by  the  Fallon 
Electric  R.R.  Co.  for  the  construction  of  its  proposed  electric 
railwav  to  connect  Fallon.  Stillwater  and  Harrigan  South. 
C.   A.  Hascall  is  Pres.  and  H.  Latten  is  Ch.   Bngr. 

Raymond,  Waith. — The  Willapa  Harbor  Ry.  Co.  is  prepar- 
ing plans  for  the  construction  of  an  electric  railway  from 
Raymond  to  Menlo.  R.  L.  Fisher  Raymond,  is  Mgr.  and 
Pur.    Agt. 

Exeter,  Calif. — Plans  are  being  considered  by  the  Visalia 
Electric  R.R.  Co.  for  the  extension  of  its  line  in  Exeter.  F. 
W.    Webster.    Fresno,    is    Gen.    Mgr. 

FreMno,  I'allf. — The  Fresno  Traction  Co.  has  completed 
surveys  and  is  making  preliminary  arrangements  for  the 
construction  of  its  proposed  electric  line  to  connect  Fresno 
and  the  San  Joaquin  River,  about  10  miles.  F.  W.  Webster. 
Fresno,    is   Gen.    Mgr.       Noti  d   June    19. 

+Loii  AneeleM,  rnlU.— The  Pacific  Electric  Ry.  Co.  has 
awarded  the  contract  for  grading  its  proposed  electric  line 
to  Upland,  to  GRANT   HI{OS.,  Security  bldg.,   Los   Angeles. 

LoM  .\nBele«i,  t'niif. — Plans  are  being  prepared  by  the  Los 
Angeles  Ry.  Co.  for  the  construction  of  an  electric  railway 
on  Hill  .St.  In  Los  Angeles.  C.  A.  Henderson,  Los  Angeles, 
is  Gen.   Mgr.   and    Pur.   Agt. 

Sneramento,  Calif, — The  Northern  Electric  Ry.  Co.  will 
lonstruct  a  line  from  this  city  to  Vallejo,  a  distance  of  CO 
itilleH.  A  10-mlle  branch  from  Sulsun  to  Vacavlllc  will  also 
tie  constructed,  this  to  be  extended  later  to  VV'oodland.  A.  D. 
Schlndler,    San    Francisco,    is    Pur.    Agt.    and    Gen.    Mgr. 

Ilerlln,    Ont Plans    are    being    prepared    by    the    Berlin    & 

Waterloo  St.  Ry.  Co.  for  double-tracking  Its  line  frcm  Wel- 
lington St.  to  the  Waterloo  lines.  T.  R.  Gumming,  WcUand, 
Is   Ch.    Engr. 

Dunnvllle,  Ont. — The  Council  has  granted  a  franchise  to 
the  l>unnvllle,  Wellandport  &  Heamsvllle  Electric  Fty.  Co.  to 
construct   and    optrate   an    electric    railway    In    Dunnville. 


—  Preliminary  arrangements  are  beInK 
Falls.    Welland    &    Lake    Erie    Ry.    Co. 

)f  a  one-mile  branch  on  North  Main 
Laughlln,    Jr.,    Welland,    Is    VIce-Pres. 


MoKarn    FallK.   Ont. 

made    by    the    Niagara 
for    the    conHlructlon 
St.    to    Welland.      C.    J. 
and  Gen.    .Mgr. 

York.  Ont. — The  constrnellon  of  an  electric  railway  In 
York    Is    planned    by    the    Forest    Hill    Electric    Ry.    Co. 

North  Vaneouvrr.  B.  C. — The  Lynn  Valley  Scenic  Ry.  Co. 
Is  considering  plans  for  the  construction  of  an  electric  rail- 
way through  Lynn  Valley  to  Lynn  Valley  Park.  J.  P.  Craw- 
ford   IH    Interested. 

Victoria, -n.  C. — The  Vancouver  Island  Ilydro-electric  & 
Tramway    Co.    Is    making    preliminary    nrrangementa    for    the 


construction   of    its    proposed   electric    railway    at    Ladysmlth,. 

Vancouver    Island.      Montague    Yates,    Victoria,    is    interested. 

LIGHT,    HEAT    AND    POWER 

^Greenfield.  Mass. — The  Greenfield  Electric  Light  & 
Powe^  Co  has  awarded  contract  to  the  S.  MORGAN  SMITH 
CO.  for  the  installation  of  three  water  -wheels  at  its  Gardner 
Fails   station. 

Binghamton.  N.  Y. — Bids  will  be  received  by  the  Board  of 
Contract  and  Supply  until  July  2  for  the  construction  of  a 
municipal  electric-light  plant  on  Noyes  Island.  Douglas 
Sprague,  39  Cortlandt  St.,  New  York,  is  Consult.  Engr.  Noted 
Sept.    19. 

Hudson,  N.  \. — See   item   under  Buildings. 

Xew  York,  N.  Y. — Bids  will  be  received  until  June  26  by 
Patrick  A  Whitnev,  Comr.  of  Correction,  for  furnishing  ma- 
terials and  installing  complete  electric-lighting  plant  equip- 
ment in  the  Seventh  District  Prison,  W.  53d  St.,  Manhattan. 
Bids  will  be  received  until  June  30  by  C.  B.  J.  Snyder,  Supt. 
School  Bldgs.,  New  York  City,  for  installing  electric  equip- 
ment in  new  School   53,   Boro.  The  Bronx. 

Schenevus.  N.  Y. — Plans  are  being  prepared  by  the  Great 
Bear  Light  &  Power  Co.  for  the  construction  of  a  trans- 
mission line  from  East  Worcester  to  Schenevus.  W.  F. 
Shupe,    Worcester,    N.    Y.,    is   Mgr.    and    Supt. 

Syracuse,  N.  Y'. — The  Syracuse  Lighting  Co.  will  expend 
$100,000  in  improving  its  plant.  J.  C.  DeLong,  Syracuse,  is. 
Gen.   Mgr. 

Camden.  N.  J. — The  lowest  bid  received  by  the  Municipal 
Electric  Light  Committee,  June  16,  for  the  construction  of  a 
municipal  lighting  plant  was  that  of  the  Atlantic  Construc- 
tion &  Supply  Co.,  Atlantic  City,  at  $413,000.  if  wires  are  not 
laid  underground,  and  $479,300   if  they  are.     Noted  Apr.   17. 

♦■West  New  York,  N.  J, — The  West  Shore  R.R.  has  awarded 
a  contract  to  GEORGE  ALLEN  &  SON,  1245  Park  Ave.,  New 
York,  N.  Y.,  for  rebuilding  of  the  boiler  and  economizer  set- 
tings' at   the   Weehawken   power   station. 

Leighton,  I'enn. — Plans  are  being  prepared  by  the  Parry- 
ville  Gas  Co.  for  the  construction  of  a  gas  plant  and  system 
in  Leighton. 

Williamsburg;,  Penn, — Plans  and  specifications  have  been 
completed  for  the  construction  of  a  one-story  brick  and  steel 
power  plant  to  be  150x180  ft,  at  Williamsburg,  for  the  Penn- 
sylvania Central  Light  &  Power  Co..  of  Altoona.  Bids  are 
being  received  by  Day  &  Zimmerson,  Archs.,  Philadelphia. 
Noted    June    12. 

CbattanooKa.  Tenn. — The  Chattanooga  &  Tennessee  Power 
Co.  will  erect  an  auxiliary  plant  to  develop  25,000  hp.  W.  E. 
Boileau,  Chattanooga,   is  Gen.   Mgr. 

Lexlneton,  Ky. — Press  reports  state  that  the  Transylvania 
University  contemplates  the  installation  of  a  $50,000  electric- 
lighting  and  heating  plant  in  connection  with  the  institu- 
tion.     R.    H.    Crossfleld    is    Pres. 

Cincinnati,   Ohio — See    item    under   Buildings. 

Ripley,  Ohio — The  city  contemplates  the  purchase  and  im- 
provement of  the  gas  and  electric  plant  of  the  Ripley  Gas 
Light    &    Coke    Co. 

Blull'ton,  Ind. — The  citv  has  been  granted  permission  by 
the  Public  Utility  Commission  to  issue  $20,000  of  bonds  for 
the  improvement  of  the  municipal  electric-light  plant.  Noted 
June   19. 

+Fort  Wayne,  Ind. — The  Fort  Wayne  &  Northern  Indiana 
Traction  Co.  has  awarded  the  contract  for  the  construction 
of  an  addition  to  its  Spy  Run  power  plant  to  the  ADAMS 
CONSTRUCTION    CO.,    Chicago,    111.,    at    $25,000. 

Rockford,  111. — Bids  will  be  received  by  the  city  until  June 
26  for  the  installation  of  an  ornamental  lighting  system.  B. 
A.  Wettergren  is  City  Clk. 

+De  Pere,  Wis. — The  contract  for  the  new  lighting  sys- 
tem to  be  installed  here  has  been  awarded  to  the  DE  PERE 
ELECTRIC   LIGHT    &    POWER    CO. 

Neshkoro,  Wis. — The  Neshkoro  Light  &  Power  Co.  is  mak- 
ing preliminary  arrangements  for  the  construction  of  an 
electric-light  and  power  plant  at  Neshkoro.  C.  T.  Dahlke  is 
Engr.-in-Charge. 

Early,  lona — The  proposition  to  issue  $7000  of  bonds  for 
the  construction  of  a  municipal  electric-light  plant  is  under 
consideration. 

East  Peru.  Iowa — The  Peru  Electric  Light  &  Power  C.-i. 
has  been  granted  a  franchise  to  construct  and  operate  an 
electric-light  plant  and  system  at  East  Peru.  F.  A.  Herweke 
is  Supt. 

Lyons,  lo^va — The  Commercial  ("Ivib  is  considering  plans 
for  the  installation  of  an  ornamental  street-lighting  sys- 
tem. 

Monona,  Iowa — A  franchise  has  been  granted  by  the  City 
Council  to  Wellman  &  Son  to  construct  and  operate  an  elec- 
tric-light   plant    at    Monona.      Noted    May    29. 

+  .\noka.  .Minn. — The  State  Board  of  Control  has  awarded 
the  contract  for  alterations  and  additions  to  the  power  plant 
at  the  Anoka  Asylum  for  the  Insane,  includjng  boili  ■■  ■ 
stokers,  pumping  machinery  and  piping,  to  J.  P.  ADAMSON 
&   CO..   St.   Paul,   at   $23,678. 

Detroit,  Minn. — Bids  will  be  received  by  the  city  until 
July  7  for  the  Installation  of  an  ornamental  lighting  system 
on  Washington  and  Pioneer  Sts.     E.  J.   Bestick  is  City  Clk. 

Ellsworth,  Minn. — At  a  recent  election  the  citizens  voted 
to  Issue  $,S000  of  bonds  for  the  construction  of  a  municipal 
electric-light    plant. 

Luke  Park.  Minn. — The  proposition  to  issue  bonds  for 
$10,000  for  the  construction  of  an  electric-llght  plant  is  under 
consideration.      Ira    .Shannack    Is    Clk. 

Onnmla,  Minn. — The  citizens  are  considering  the  proposi- 
tion to  Issue  bonds  for  the  construction  of  a  municipal  elec- 
tric-light   plant. 

YVIndom,  Minn, —  An  election  will  soon  be  held  at  which 
the  proposition  to  Issue  $15,000  of  bonds  for  the  Improve-- 
;ment  of  the  mnnlclpal  eli-ctrlc-Ilght  plant  ;ind  water  system, 
will    be   subniltti-d    to    the    voters. 
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Wood  liiikf,  Minn. — Thi-  Council  la  consklerliiK  pUinH  for 
the    construction   of  an   clcctrlc-llBlU    plant   at    Wood    bake. 

WlllKT,  1M<'I>. —  I'rcllmlnary  arrauKunicnts  aro  being  made 
and  bids  will  soon  be  received  for  the  conHtructlon  of  a 
municli)al  electric-llKlit  plant.  O.  C.  Martz,  L,lncoln,  Neb.,  la 
Consult.      Knur.         Noted    June    6. 

Frnnkfort,  S.  1>. — rrellmlnary  arrangements  are  being 
made  and  bids  will  soon  be  received  for  the  Installation  of 
an   ekctric-llKht  system   at    Krankfort. 

Ilclllflil,  N.  D.^I'ress  reports  state  that  the  construction 
of  an  clectrlc-light  plant  at  Bellield  is  under  considera- 
tion. 

Mott,  N.  D Plans  are   being  considered  by  S.    Stewart  for 

the  installation  of  an  electric-light  plant  In  connection  with 
his  establishment  at   Mott. 

Wnldron,    Krk S.   J.   Hill  and   W.   P.   Harris  are  planning 

for  the  construction  of  an  electric-Ught  plant  at  Waldron. 
Noted    May    29. 

UenlMun,  Tex. — According  to  press  reports  the  Texas 
Power  &  Ijight  Co.  contemplates  the  construction  of  a  new 
power  plant  on  the  Red  River,  near  Denlson.  Estimated 
cost,    5750,000.      W.    B.   Head    is   Vlce-Pres. 

VVaeUler,  Tex. — Preliminary  steps  are  being  taken  for  the 
construction  of  an  electric-Ught  plant  and  Ice  factory  at 
Waelder. 

Wewtlioro,  Te.x. — Plans  are  being  considered  by  the  city 
for  the  construction  of  a  municipal  electric-light  plant.  J.  C. 
Jones  is  City  Secy. 

Santa  Pe,  N.  M It  is  reported  that  a  syndicate  of  Chi- 
cago, 111.,  men  has  taken  over  the  projected  White  Rock 
Cafion  hydro-electric  project  which  was  being  promoted  by 
Charles  M.  Lang,  Salt  Lake  City,  Utah,  and  associates.  It  is 
planned  to  build  a  dam  across  the  White  Rock  Canon  and  con- 
struct a  large  hydro-electric  plant.  A  system  of  power  trans- 
mission lines  will  also  be  built,  running  to  Albuquerque, 
Santa  F6,  Las  Vegas  and  several  other  places. 

Downey,  lalaho — The  Utah  Light  &  Power  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric- 
light   plant  and   system  at   Downey. 

Park  City,  Utah — Louis  A.  Jeffs  is  contemplating  the  con- 
struction  of  an  electric-light  plant   in  Park  City. 

Colvllle,    Wash The    Stevens    County    Power    &    Light    Co. 

is  making  preliminary  arrangements  for  the  construction  of 
a  substation  at  Colvllle  and  one  at  the  United  Copper  Mine 
near  Chewelah.  H.  R.  Williams,  Colvllle,  is  Vice-Pres.  and 
Gen.   Mgr. 

Warden,  W^ash. — Preliminary  arrangements  are  being 
made  by  the  Washington  Water  Power  Co.  for  the  extension 
of  its  transmission   lines  into  Hartline. 

+ArIlneton,     Ore (Official) — Bids     were     received    by    the 

city,  June  3,  for  constructing  an  electric-light  plant  and 
pumping  station  as  follows:  (a)  power  house;  (b)  engines, 
generator,  etc.;  (c)  filter;  (d)  electrical  distribution  system; 
E.  O.  Hall,  Hood  River,  (a)  .$17SI3;  <d)  JISIO;  R.  R.  Popple- 
ton.  Portland;  (d)  $2550;  H.  W.  LANG.  Arlington;  (a)  $1750, 
(awarded  contract);  NePage,  McKennev  &  Co.,  Seattle, 
Wash.;  (a)  $1650;  (b)  $5368;  (d)  $1339;  Dennis  &  Christen- 
sen.  Portland;  (a)  $lfi50;  (b)  $5195;  (d)  $1475;  CALIFORNIA 
JEWELL  FILTER  CO.,  San  Francisco.  Calif.;"  (c)  $2506 
(awarded  contract);  FAIRBANKS,  MORSE  &  CO.,  Portland, 
(b)  $5125;  (d)  $1375.  (awarded  both  contracts).  Louis  C. 
Kelsey,   Portland,   is  Consult.      Engr.     Noted  Aug.    8,   1912. 

+L,onK  Beach,  Calif. — The  contract  for  the  installation  of 
an  additional  unit  at  the  steam  power  plant  of  the  Southern 
California  Edison  Co.,  has  been  awarded  to  the  F.  O.  ENG- 
STROM  CO.,  Fifth  and  Seaton  Sts.,  Los  Angeles,  at  about 
$1,000,000. 

PortervHle,  Calif. — The  Mount  Whitney  Power  Co.  has  pre- 
pared plans  for  the  construction  of  a  substation  at  Fourth 
St.    and    Putnam    Ave.,    PortervHle. 

Reedley,  Calif — A.  A.  Weber  and  R.  W.  Wilson,  of  the 
Alta  District  Gas  Co.  have  applied  for  a  gas  franchise  and 
will   erect  a   plant  at   once   if   it   is   granted. 

San  DleKo,  Calif. — The  San  Diego  Gas  &  Electric  Co.  plans 
to  spend  $459,000  for  extensions.  C.  C.  May,  San  Diego,  is 
Pur.   Agt. 

+San  Francisco,  Calif. — The  City  Electric  Co.  has  awarded 
a  contract  at  $7742  to  BLUXOME  &  CO.,  for  the  erection  of 
a  reinforced-concrete  substation  on  Post  St.,  near  Polk  St. 
W.   A.   Clark  is  Engr. 

+Venloe,  Calif. — The  contract  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  canal  district  has 
been  awarded  to  the  SOUTHERN  CALIFORNIA  ELECTRIC 
CO..  at  $17,738. 

VIsnIia,  Calif. — The  Mt.  Whitney  Light  &  Power  Co.  Is  pre- 
paring plans  for  the  Tuolumne  Light  &  Power  Co.  project. 
A  reservoir  will  be  constructed  on  the  Tuolumne  River  and 
a  power  plant  will  be  erected  below  Groveland.  The  project 
will  cost  about   $2,000,000. 

Point  Rouee.  Que. — Plans  are  being  prepared  for  the  in- 
stallation of  additional  equipment  in  the  local  electric-light 
plant.      Charles   A.   Julien   is   owner. 

Kamloops,  B.  C. — J.  J.  Carment  Engr.  is  preparing  plans 
for  a  new  $260,000  hydro-electric  plant  to  be  located  on  the 
Barriere   River   near  Kamloops. 

Snmmerland,  B.  C. — The  installation  of  additional  equitj- 
ment  in  tt-   munic'pal  electric-ligtt  plant  Is  urder  consira    • 


Glens  Falls.  N.  \'. —  (Official — Plans  are  in  preparation  but 
a  special  election  must  be  held  regarding  the  construction 
of  the  proposed  concrete  bridge  across  the  Hudson  River. 
Howard    M.    West    is    City    Engr.      Noted   June    19. 


IJRoWN,    llempsiead,    N.    Y.,    for    the    reconmructlon    and    re- 
location   of      Hildge    11-108   at    Dover    Furnace. 

Herkimer,  N.  V. — (Olllclal)— The  citizens  have  voted 
against  the  construction  of  the  propoHi^d  bridge  over  West 
Canada  Creek  to  cost  $65,000.     B.  R.   Halle  la  Town  Clk.   Noted 
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+  lloeheNter,  X.  V. — The  contract  has  bein  awarded  to  the 
JOBSdN-CIFFORD  CO.,  30  East  42d  St.,  for  the  erection.  In- 
cluding thi^  painting,  of  the  steel  superstruel  ures  for  Bridges 
701,  Hudson  Ave.,  702,  Chatham  St.,  703,  Joseph  Ave.,  and 
705,  Clinton  St.,  for  the  New  York  Central  &  Hudson  River 
R.R.    at   Itochcster. 

Watertown,  N.  Y. — The  taxpayers,  June  11,  voted  against 
the   construction    of   the    proposed    three    bridges. 

+IMew  York,  N.  Y.- — The  contract  has  been  awarded  to  the 
THEO.  SMITH  &  SON  CO.,  foot  of  lOssex  St..  Jersey  City, 
N.  J.,  by  the  New  York  (Central  &  Hudson  River  R.R.  Co. 
for  the  manufacture  and  delivery  of  rail  seat  and  lock  and 
rerailing  device  for  Bridge  No.  127,  Hudson  Division,  and 
joint    bars    and    machinery    for    Bridge    No.    8,    River    Division. 

Clarion,  I'enn. — Bids  will  be  received  by  the  Board  No. 
1  of  Road  Supervisors  of  Beaver  Township,  Clarion  County, 
until  July  1,  for  a  concrete  arch,  or  an  iron  bridge,  65-ft. 
span,  capacity  25  tons,  with  concrete  abutments,  at  Beaver 
Furnace   o.-.   Deer   Creek.      G.    E.   Coulter    is   Secy. 

Indiana,  Penn. — Bids  will  be  received  by  the  Commission- 
ers of  Indiana  County,  until  July  7,  for  a  reinforced-concrete 
bridge  across  Crooked  Creek,  Rayne  Township,  Indiana 
County. 

•fHarrlsburtch,  Penn. — The  contract  has  been  awarded  by 
the  state  to  the  JAMES  O.  LORD  CO.,  Hastings,  Penn.,  for 
the  construction  of  a  bridge  over  Mahoning  Creek  at  Mack's 
Fording,  Armstrong  County,  at  $11,995.  List  of  bidders  noted 
June   19. 

Mercer.  Penn. — Bids  will  be  received  until  July  7  by  the 
County  Commissioners  of  Mercer  County,  Mercer,  for  stone 
or    concrete    abutments    for    various    bridges. 

AUnlontonn,  Penn. — Bids  will  be  received  by  the  Con- 
troller of  Fayette  County  and  by  the  Controller  of  Wash- 
ington County,  until  noon,  July  9,  at  the  Office  of  the  Com- 
missioners of  Fayette  County,  Uniontown,  for  the  construc- 
tion of  piers,  foundations,  etc.,  necessary  in  the  building  of  a 
steel  bridge,  viaduct  and  approaches,  over  the  Monongahela 
River,  between  South  Brownsville  and  West  Brownvsille. 
Plans,  specifications  and  other  information  are  on  file  at  the 
offices  of  the  Controllers  and  the  Commissioners  of  Fayette 
County  and  Washington  County,  where  they  may  be  seen  by 
all  parties  interested.  The  same  can  be  obtained  from 
George  Porter,  Engr.  for  Fayette  County,  Uniontown,  Chaney 
&  Armstrong,  Engrs.  for  Washington  County,  Penn.,  or  Her- 
mann Laub,  Consult.  Engr.,  Pittsburgh,  upon  application 
from  a  bona  fide  bidder  accompanied  by  a  deposit  of  $20, 
which    will    be    returned    after    the    contract    is    made. 

Washinj;?ton,  Penn. — Bids  will  be  received  until  July  7 
bv  John  H.  Moffit,  County  Controller,  Washington,  for  the 
purchase  of  $100,000  of  Washington  County  Brownsville 
bridge   bonds. 

Crowley,  L,a. — The  Police  Jury  of  Acadia  Parish  has  au- 
thorized the  erection  of  a  1500-ft.  bridge  over  Bayou  Que  de 
Tortue  on  the  public  road  from  Crowley  to  Gueydan.  Work 
on  the  bridge  will  be  rushed,  as  it  is  to  be  completed  In  time 
to  permit  wagons  to  cross  when  hauling,  of  the  rice  crop 
commences    in    the    early    fall. 

^Baltimore,  Md. — The  contract  has  been  awarded  by  the 
Board  of  Awards,  to  the  STEWART-JONES  CO.,  Rock  Hill, 
S.  C,  and  CL.4IB(JRNE,  J(3HNS(JN  &  CO.,  901  Calvert  Bldg., 
Baltimore,  for  the  masonry  work  in  connection  with  bridge 
No.  2  to  be  built  over  Gunpowder  River  near  Lock  Raven, 
900  ft.  long,  under  the  supervision  of  the  Water  Board,  at 
$26,235. 

+The  contract  has  been  awarded  by  the  State  Road  Com- 
missioners Garrett  Bldg.,  Baltimore,  to  ELKAN-TUFT  CON- 
STRUCTION CO.,  Lexington  and  Jones  Falls,  Baltimore,  for 
the  construction  of  a  concrete  bridge  spanning  Gwynn's 
Falls,  and  Western  Maryland  Ry.  at  Frederick  Ave.,  at  $54,- 
000  for  the  bridge  and  $14,696  for  wings,  to  be  constructed 
after   plans    prepared    by   the   Commissioners    Engineers. 

Memphis,  Tenn. — The  name  of  the  company  receiving  the 
contract  for  the  construction  of  the  substructure  of  the 
bridge  across  the  Mississippi  River  at  Memphis  was  erron- 
eously noted  June  12  as  the  Union  Bridge  &  Iron  Co.  instead 
of  the  Union  Bridge  &  Construction  Co.  The  officers  of  the 
company    are    in    the    Sharp    Bldg.,    Kansas    City,    Mo. 

Chlllleothe,  Ohio — (Official) — Plans  have  been  prepared 
and  are  being  considered  for  the  construction  of  the  new 
Main  St.  bridge.  The  plans  call  for  five  additional  spans  of 
150  ft.  each.  The  bridge  which  now  spans  the  river,  will  be 
raised  about  four  ft.  The  entire  structure  complete  will  cost 
about  $100,000.  G.  M.  Anderson  Is  County  Engr.  Noted  May 
22. 

Colerain,  Ohlo^ — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Hamilton  County  until  noon,  June  27,  for 
the  repair  of  the  approach  to  the  bridge  on  Harrison  Ave., 
over  the  Great  Miami  River  at  Colerain.  Albert  Reinhardt 
is    Clk.    of   Bd. 

+Dresden,  Ohio — The  County  Commissioners  have  award- 
ed the  contract  for  the  construction  of  a  bridge  at  Dresden 
to    E.   M.    SCULLY,    at   $32,300. 

Kines  Mills,  Ohio — The  Board  of  County  Commissioners 
of  Warren  County,  Lebanon,  contemplate  the  construction  of 
a  two-span  high-truss  steel  bridge  over  the  Little  Miami 
River    at    Kings    Mills. 

LaeranKe,  Ohio — Bids  will  be  received  by  the  Board  of 
Commisslo.;ers  of  Lorain  County  until  1  p.m.,  June  30,  for 
the  construction  of  the  superstructure  of  the  Freeman  Bridge 
No.   5,   near   Lagrange.      P.  L.   Ellenberger   Is  Clk.   of  Bd. 

Marietta,  Ohio — The  City  Council  has  authorized  a  bond 
issue  of  $120,000  for  the  purpose  of  rebuilding  the  Putnam 
St.    bridge. 

Jfew  Baltimore,  Ohio — Bids  will  be  received  by  the  Board 
of  County  Commissioners  of  Hamilton  County  until  noon, 
June    27    for    the    construction    of    the    superstructure    of    the 
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new  bridge  over  the  Great  Miami  River  at  New  Baltimore. 
Albert   Reinhardt   is  Clk.   of  the   Bd. 

+Springlield,  Ohio — (Official) — The  Board  of  County  Com- 
missioners of  Hamilton  County,  Cincinnati,  has  awarded  the 
contract  for  the  alterations  to  the  lift  bridge  over  the  Miami 
River  and  Erie  Canal  at  Section  Ave.,  Springfield,  to  O.  U. 
CURRY.  2525  Ashland  Ave.,  Cincinnati,  at  $21,000.  Bids  were 
received  June   13.     Noted  May  22.  ^       ^  ■ 

Bids  will  be  received  bv  the  Board  of  County  Commis- 
sioners of  Hamilton  County  until  noon,  July  11  tor  the  con- 
struction of  a  concrete  culvert  on  German  Road  in  Spring- 
field.     Albert   Reinhardt   is   Clk.    of  the    Bd. 

Syoamorr,  Ohio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Hamilton  County,  Cincinnati,  until  noon, 
July  IS,  for  the  construction  of  the  superstructure  of  the 
bridge  at  Clark  and  Davis  St.,  over  the  East  Fork  of  MiU- 
creek.      Albert    Reinhardt    is    Clk.    of   Bd. 

Troy.  Ohio — Bids  will  be  received  by  the  Commissioners  of 
Miami  County  until  2  p.m.,  July  15,  for  substructures  and 
steel  superstructures  of  the  following  bridges:  Bridge  over 
Still  water  River  at  West  Milton:  bridge  over  Stillwater 
River  on  Troy  and  West  Milton  Pike;  bridge  over  StiUvv'ater 
River  at  Sugar  Grove;  bridge  over  Ludlow  Creek  at  Lud- 
low Falls;  bridge  over  Greenville  Creek  one  mile  west  ot 
Covington:  bridge  over  Miami  River  on  Lockington  Pike; 
repair  of  bridge  ever  Miami  River  at  North  Main  St.,  Piqua; 
bridge  over  Stillwater  River  at  Bridge  St.,  Covington. 

Venice,  Ohio — Bids  will  be  received  by  the  Board  of 
County  Commissioners  of  Hamilton  County.  Cincinnati,  until 
noon,  June  27,  for  the  construction  of  the  west  approach  to 
the  highway  bridge  over  the  Great  Miami  River  near  Venice. 
Albert    Reinhardt    is   Clk.    of   Bd. 

+Ottan'a,  III. —  (Official) — The  contract  for  the  construc- 
tion of  a  reinforced  concrete  bridge  in  Serena  Township  has 
been  awarded  to  GEORGE  E.  QUINLAN,  1321  East  53rd  St., 
Chicago,    111.,    at    $3712.      Noted    June    12. 

'Wllmini^Gn,  III. — The  County  Board  has  authorized  the 
construction  of  a  $60,000  bridge.  Nicholas  Bngles  is  County 
Superv. 

MadlHon,  WlB. — The  Assembly  has  approved  of  a  bill  ap- 
propriating $50,000  to  assist  the  residents  of  Sauk  and  Co- 
lumbia   counties    to    build    a    bridge    over    the    Merrimac    river. 

Carson,  Iowa — The  Board  of  Supervisors  will  erect  a  12()- 
ft.  span  bridge  across  the  Nishnabotna  River.  The  esti- 
mated  cost   is   $5000. 

+Hntohlniion,  Kan. —  (Official) — The  contract  for  the  con- 
struction of  a  concrete  bridge  at  First  Ave.,  West,  and  an- 
other at  Ave.  B.  East,  has  been  awarded  to  the  ST.  JOSEPH 
CONSTRUCTION  CO.,  Hutchinson,  Kan.,  at  $14,700.  Noted 
June    12. 

NeiTton,  Kan. —  (Official)- — Bids  will  be  received  until  July 
1,  by  Miss  Adella  Martin,  City  Clk.,  for  the  construction  of  a 
concrete  bridge  on  Main  St.  The  estimated  cost  is  $12,000. 
W.    S.   Gearhart,    is   State   Highway   Engr.      Noted  June   5. 

Great  FallH,  Mont. —  (Official) — Bids  will  be  received  until 
June  26.  by  Lee  Dennis,  County  Clk.,  Cascade  County,  at 
Great  Falls,  Mont.,  for  the  construction  of  a  bridge  over  the 
Missouri  River  at  Elm.  The  estimated  cost  is  $40,000.  Noted 
June   12. 

+McAleNter.  Okia (Official) — The  contract  for  the  con- 
struction of  three  bridges  for  Pittsburg  County  has  been 
•y  warded  to  the  MISSOURI  BRIDGE  &  IRON  CO.,  St.  Louis, 
Mo.,  at  $S14b.     W.  S.  O'Neal  is  County  Clk.     Noted  May  22. 

+I<laho  City,  Idaho — The  contract  has  been  awarded  to  the 
MISSOURI  VALLEY  BRIDGE  &  IRON  CO.,  Leavenworth, 
Kan.,  for  the  construction  of  two  steel  highway  bridges  and 
reinforced  concrete  retaining  wall  at  the  North  fork  of  the 
Payette  River.  The  first  bridge  will  cost  approximately 
$5000.  Bidders  for  the  other  bridge  were  as  follows:  Mis- 
souri Valley  Bridge  &  Iron  Co.,  $9214;  Minnesota  Steel  & 
Machinery  Co.,  $12,797;  Colorado  Bridge  &  Construction  Co., 
$11,521;  James  J.  Burke  &  Co.,  Salt  Lake  City,  $15,000;  J.  H. 
Forbec.  &  Co.,  Caldwell,  Idaho,  $10,341;  Security  Bridge  Co., 
Minneapolis,    $11,998. 

+.MoBcon'.  Idaho — (Official) — The  contract  for  the  con- 
struction of  two  steel  bridges  for  Latah  County,  has  been 
awarded  to  the  SECURITY  BRIDGE  CO.,  Minneapolis,  Minn., 
at    $7385.      Noted    June    5. 

Salmon,  Idaho — Bids  will  be  received  by  the  County  Com- 
missioner.i  ol  Lemhi  County.  Idaho,  until  July  15,  for  re- 
newing t'mber  members  in  two  combination  Pratt  truss- 
brldgee 

+ltepul>:ie,  Waiih. — The  contract  for  the  construction  of  a 
bridge  across  the  .San  Poll  River  at  Cache  Creek  has  been 
awarded    to    H.    H.    STRATTON.    2325    Sinto    Ave.,    Spokane. 

Seattle,  Wanb — The  lowest  bidder  for  the  construction  of 
20th  Ave.  N.  R.,  bridge  was  J.  R.  Wood,  621  Valley  St.  at  $41,- 
028.  Other  bidders  were  as  follows:  Nettl.ton-Rruce-Ssch- 
baok,  $41,726;  Graff  Construction  Co.,  $43,737;  International 
Contract  Co..  $44,733;  Russell  &  Gallagher,  $47,497,  and  Har- 
rington-Peters Co.,  $49,223.  It  Is  probable  that  J.  R.  Wood 
will    be   awarded    contract. 

+lBdrpendence,  Ore — The  County  Court  has  awarded  the 
contract  for  the  construction  of  a  concrete  bridge  to  PUR- 
CELL   &   GALLAGHER,    Portland,    Ore. 

Portland,  t>re. —  fOfficlal) — All  bids  received  for  the  con- 
Htructlon  of  a  reinforced  concrete  bridge  over  Sullivan  Oulch 
have  been  rejected  and  the  project  will  be  dLscontlnucd! 
Thomas   M.    Hurlburt    Is    City    Engr.      Not.  d    June    5. 

I,OM  AniceleN,  rnllf.— Bids  will  be  received  by  the  Board 
of  Supervisors  until  2  p.m.,  June  30,  for  the  construction  of 
four  trestle  bridges  over  the  I--iKuna  Wi.sh  on  University 
Ave.,  Hubbard  Ave.,  Sunol  Drive  and  First  .St..  In  the  Alham- 
bra   and    Prultland    Road    DIstrlctH. 

DeddInK,  Calif. — Plans  have  been  accepted  by  the  CItv 
Trustees  for  a  reinforced  concrete  bridge  to  be  built  acrosH 
the  Sacramento  River,  The  bridge  will  be  twenty  one  ft 
wide,  and  SOO  ft.  long.  The  piers  will  rl.se  sixteen  ft  above 
the  hlghwater  mark.  The  estimated  cost  Is  $45  000  Noted 
.  June  5. 


-Snn  Jose,  Calif. — Wm.  Radtke,  of  Gillory,  was  the  lowest 
bidder  for  the  construction  of  a  concrete  bridge  near  San 
Jose.  Other  bidders  were  as  follows;  John  W.  Williams,  San 
Jose,  $12,000;  M.  E.  Kilcourse,  San  Jose,  $11,432;  T.  K.  Beard, 
Modesto,  $10,856;  State  Construction  Co.,  San  Francisco,  $12,- 
289;  A.  W.  Beggers,  S.  F.,  $13,937;  R.  O.  Summers,  San  3os6, 
$14,845.  The  engineer's  estimate  was  $11,200.  Plans  were  also 
ordered  for  two  new  bridges  to  cost  about  $25,000  and  $8000. 
Irving   L.    Ryder,    Engr.,   San   Jose,   Calif. 

Ventura,  Calif. — Bids  will  be  received  until  2  p.m.,  July  8, 
by  the  County  supervisors  for  the  construction  of  seven 
reinforced  concrete  bridges  and  culverts  in  the  Conejo  Val- 
ley. 

WATER    SUPPliY — IRRIGATION 

Portland,  Maine — According  to  press  reports,  the  Trustees 
of  the  Water  District  contemplate  the  installation  of  a  plant 
to  treat  the  water  taken  from  Sebago  Lake  with  a  solution  of 
hypochlorite.      J.    M.    Caird    is   Engr. 

+  Ilronnington,  Vt. — According  to  press  reports,  the  Or- 
leans Water  Works  Co.,  Orleans,  Vt.,  has  awarded  a  contract 
to  the  H.  P.  CUMMINGS  CO.,  Ware,  Mass.,  tor  laying  24,000 
ft.  of  6-,  8-  and  10-in.  c.-i.  water  pipe,  and  constructing  a 
concrete  dam,  intake  and  gate  house  at  the  outlet  of  Wil- 
loughby  Lake.  Dudley  &  Sawyer,  Manchester,  N.  H.,  are 
Consult.    Engrs. 

♦.\sawam.  Mass. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Commissioners  until  2  p.m.,  July  2,  for 
hauling  and  laying  90,000  ft.  of  4-,  6-  and  S-in.  c.-i.  pipe. 
Plans  and  specifi  :ations  are  on  file  at  the  office  of  James 
L.  Tighe,  Consult.  Engr.,  189  High  St.,  Holyoke,  Mass.  E.  A. 
Kellogg  is  Chn. 

East  Liongmeadoiv,  Mass. — Bids  will  be  received  by  the 
Board  of  Selectmen  until  2  p.m.,  July  8,  for  furnishing  and 
laying  about  10.500  ft.  of  78-in.  and  15,600  ft.  6-in.  c.-i.  wa- 
ter pipe  with  necessary  hydrants,  and  gates.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Durbee,  White  &  Towne, 
Engrs.,   Springfield,   Mass.      T.   C.   Burton   is   Chn,   of  Selectmen. 

+FaII  River,  Mass. — The  Water  Board  has  awarded  the 
contract  for  setting  boilers  and  making  alterations  and  ad- 
ditions to  the  boiler  house  at  the  pumping  station  to  WIL- 
LIAM A.  BORDEN  at   $10,500. 

Foxboro,  Mass. — The  Board  of  Water  Commissioners  con- 
templates laying  about  14,000  ft.  of  8-  and  6-in.  pipe  from 
Foxboro  to  Foxdale.  Estimated  cost,  $15,000.  W.  R.  Lewis 
is  Secy. 

Worcester,  Mass. — The  City  Council  Committee  on  Water 
has  ordered  installation  of  water  pipe  in  various  streets  as 
follows:  2250  ft.  2-in.,  1100  ft.  8-in.,  5650  ft.  12-in.,  1100  ft.  of 
16-in.  Cost,  about  $22,000  George  W.  Batchelder  Water 
Comr. 

Brooklyn,  N.  Y. — Bids  for  laying  water  mains  in  various 
streets  were  received  by  Henry  S.  Thompson.  Comr.,  Water 
Supply,  Gas  and  Electricity,  June  13,  as  follows:  Robert  Car- 
ter Co.,  Brooklyn,  $19,002;  Beaver  Engineering  &  Contracting 
Co.,  51  Chambers  St..  $20,964;  Tam  Corp.,  11  East  125th  St., 
N.  Y.  City,  $20,709;  Carragno  &  Dragonetti,  1178  Clay  Ave., 
$18,733;  Murphv  Bros.,  Brooklyn,  $20,844;  J.  O'Leary,  245  East 
202d  St.,  $20,93"9;  L.  D.  Gregory,  212  West  138th  St.,  $18,883; 
McBride  &  Callan,  670  Eighth  Ave.,  $19,568;  Hanover  Con- 
tracting Co.,  215  West  125th  St.,   $20,471. 

t^Lockport,  IV.  Y. —  (Official) — Bids  will  be  received  by 
Schuyler  Beattie,  City  Clk.,  until  7:30  p.m.,  July  9,  for  con- 
structing a  12-in.  watermain  in  Willow  St.,  Beattie  Ave., 
High  St.,  Hyde  Park,  Mulberry  St.,  Pound  St.  and  Walnut  St., 
according  to  plans  and  specifications  on  file  at  the  office  of 
the   City   Clerk.      Noted   June   12. 

Paterson,  N.  J. — The  Mayor  and  City  Council  have  ap- 
proved an  election  for  voting  on  a  bond  issue  of  $10,000,  to 
be  used  for  extending  the  water  system.  H.  J.  Harder  is 
City   Engr. 

+Danvllle,  Penn. —  (Official) — The  contract  to  construct  a 
settling  basin,  furnish  and  install  new  pumping  machinery, 
and  make  connections  with  the  pumping  station  of  the  city 
water  system,  has  been  awarded  to  the  PITT  CONSTRUC- 
TION CO.,  Pittsburgh,  Penn.  Bids  were  opened  by  the  Board 
of  Water  Commissibners,  May  20.  Chester  &  Fleming,  Pitts- 
burgh, are  Consult.   Engrs.     Noted   May  8. 

Moreanza,  Penn — (Official) — R.  Winthrop  Pratt,  Consult, 
Engr.,  Hippodrome  Bldg.,  Cleveland,  Ohio,  has  been  retained 
to  supervise  the  construction  of  a  water-works  dam  for  the 
Pennsylvania  Training  School  at  Morganza.  William  F.  Penn 
is   Supt.    of   School. 

.ShippenshurK,  Penn The  borough  contemplates  an  expen- 
diture of  $50,000  for  enlarging  its  water  system. 

.Ashlund,  Va. —  (Offlcial)^ — The  proposition  to  purchase  the 
holdings  of  the  ,\shland  Gas,  Sewerage  &  Water  Co.  was 
voted   down  at   the   recent   election.      Noted   June    19. 

♦Norfolk,  Va. — According  to  press  reports,  a  contract  to 
furnish  water  meters  during  the  year,  has  been  awarded 
by  the  Board  of  Control,  to  the  NATIONAL  METER  CO., 
Norfolk,  at  approximately  $20,000. 

Richmond,    Vn Preliminary    plans     and     estimates     have 

been  prepaied  for  laying  a  12-ln.  watermain  in  Broad  St.,  to 
supply  water  to  the  Fulton  Hill  District.  B.  E.  Davis  Is 
Supt.    W.-Wks. 

Vinton,  Va. — The  project  to  install  a  municipal  water 
system  hi-re  has  been  favorably  acted  upon,  and  bonds  for 
$25,000   have   been   voted   for   the   purpose.      Noted    Feb.    6. 

narliourMville,  W.  Va. — The  proposition  to  Install  a  munic- 
ipal water  system  here  will  come  up  for  a  vote  July  9.  Ten- 
tative plans  and  estimates  place  the  cost  of  a  system  at 
$12,500. 

PnrkerHliurir.  W.  Vn. — Plans  have  been  prepared  for  lay- 
ing an  8-ln.  watermain  across  the  Little  Kanawha  River,  to 
serve  thi-  Smith  Side.  Estimated  cost,  $8000.  B.  F.  Stew- 
art,  Jr.,    Is   City    Engr. 

Winston-Salem,  N.  C. — The  Water  Committee  has  been 
authorized  to  purchase  a  2,000,000-gaI.  pump,  and  construct 
a  dear-water  basin  at  the  Salem  pumping  station.  Esti- 
mated  cost,    $12,000. 
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<'<>liiinlil<i.  S.  *'.— The  fltv  voted,  Juni'  3.  to  iiniiix  thnu 
siilnirlis.  ami  will  proceed  imniedluU'ly  to  extend  the  water 
and  sewer  svsteina  to  those  loealltles.  lOstlmated  cost,  $1U(>,- 
iiOU.      \V.  H.   Gibbes  Is  Mayor.     Noted  May  29. 

Mount  I'leoMMiit,  S.  C. — It  is  proposed  to  install  si  watef 
svstem  here,  estimated  to  cost  $20,UOU.  Tentative  plans  pro- 
x'ide  for  a  lOO.OUu-Kal.  standpipe  and  an  artesian  well,  with 
the   necessary  pipe  lines  and   hydrants. 

Alnohuii,  Fin. — The  J.  U.  McCrary  Co.,  Third  National  Bank 
lUdK..  Atlanta,  lia..  has  prepared  plans  for  a  water  system 
and    ilectric-light   plant   here.      Estimated   cost,    $24,000. 

TlioinnMvlllr,  -VIu Edgar  B.  Kay,  Consult.  EnKi'.,  Tusca- 
loosa, Ala.,  has  prepared  plans  and  specifications  for  the 
installation  of  water  and  sewer  systems  here.  An  election  has 
been  called  for  July  21  to  vote  on  a  bond  issue  of  $25,000. 

rniluenh.  Ky. — L.  .\.  Washinston,  City  Engr.,  has  sub- 
iiilttod  to  the  City  Council  plans  for  the  establishment  of  a 
new  pumpinsj  station,  the  equipment  for  which  will  cost 
$i)000.  Tlie  pumps  will  be  electrically  '  operated.  Noted 
.May  2!). 

Wlnehesiter.  Ky The   Winchester   Water   Co.   contemplates 

the  Installation  of  additional  pumps  for  pumping  the  water 
If  om  the  Kentucky  River  to   the  town. 

A.Vkron.  Ohio — (Offleial) — The  following  bids  were  re- 
ceived bv  the  Water  Committee,  June  5,  for  its  construction 
of  2240  cu.ft.  of  51-in.  steel  pipe  from  the  reservoir  to  the 
pumping  station:  East  Jersey  Pipe  Co..  for  lock-bar  pipe, 
flOl.lOO;  Carroll-rorter  Co.,  Pittsburgh,  Penn.,  lock  bar,  $95.- 
054.  riveted,  $97,2!K>:  for  30-  and  4»i-in.  concrete  drain  work  :n 
.onnection  with  the  water  system  the  following  bids  were 
received:  Pavne-Gillen  Co.,  Akron,  $55,250;  Amata  Construc- 
tion Co.,  Cleveland,  Ohio,  $52,205;  W.  H.  Tunt,  Akron,  $34, 33b: 
All  bids  were  rejected  as  beini^;  excessive  and  the  work  will 
be  readvertised  later  in  the  season.  Frank  A.  Barbour,  Tre- 
mont  Bldg..  Boston,  is  Consult.  Engr.  Noted  May  29  and 
June   12. 

+  Akron,  Ohio — According  to  press  reports,  a  contract  to 
furnish  and  in.stall  a  10,000,000-gal.  reciprocating  pump  in 
the  citv  pumping  station,  has  been  awarded  to  the  Wll^- 
I.IAM  TOD  CO..   Youngstown,  Ohio,  at   $78,000.     Noted  May  15. 

Clnclunnti,  Ohio — (Official) — Bids  will  be  received  by  V.  T. 
Price,  Dir.  Pub.  Ser.,  until  noon,  July  1,  for  laying  c.-i.  water 
pipe,  special  castings  and  valves  in  Madison  Road.  1  tans 
■ind  specifications  may  be  obtained  at  the  office  of  the  General 
.Superintendent    of    the    Water-Works    Department. 

Cortland.  Ohio — An  election  has  been  called  for  July  19,  to 
vote  on  a  bond  issue  of  $20,700,  for  constructing  a  water 
system.     L.  Hutton  is  Mayor. 

GlouMter.  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  I'ublic  Affairs  until  noon,  June  28,  for  constructing 
a  receiving  basin  for  the  municipal  water  system.  J.  1j. 
Davis   is    Clk. 

Lima,  Ohio— (Official)— Bids  will  be  received  by  J.  R.  Mor- 
ris. Dir.  Pub.  Ser.,  until  July  3,  for  laying  14,830  ft.  of  20-in. 
bell  and  spigot  c.-i.  water  main.  The  pipe  will  be  furnished 
by   the   city.      G.    A.    Craylon    is    City    Engr.      Noted   June    19. 

New  Lexington,  Ohio — At  an  election  held  June  16,  bonds 
for  $50,000  were  voted  for  purchasing  the  water  system  of  the 
Lexington   Water   Co.      Noted  May    1. 

•fPleaNant  City,  Ohio — (Official) — The  contract  to  con- 
struct a  water  system  here  has '  been  awarded  to  F.  K. 
STONE,  Lima,  Ohio,  at  $14,350.  Bids  were  opened  by  M.  B. 
Devine,  Village  Clk.,  June  13.  H.  L.  Maddock,  Newark,  Ohio, 
is   Consult.      Engr.        Noted   June    5. 

Rocky  River.  Ohio — (Official) — Bids  will  be  received  by 
Frank  Mitchell,  Village  Clk.,  until  noon,  July  22,  for  install- 
ing  a   "water   system. 

YonngHtown,  Ohio — Bids  will  be  received  by  the  Director 
of  Public  Service  until  July  1,  for  furnishing  and  laying  a 
30-  and  3»i-in.  water  main  across  the  Mahoning  River.  W.  U. 
McMillin    is    Clk. 

Zanesvllle,  Ohio — Bids  will  be  received  by  A.  J.  Voll,  Clk., 
Bd.  Pub.  Ser.,  until  July  2,  for  furnishing  1000  ft.  of  20-in. 
e.-i.    water   pipe,   specials   and   water    gates. 

West  Terre  Haute,  Ind (Official) — No  bids  were  received, 

June  16,  for  constructing  the  proposed  water  system.  The 
contract  will  probably  be  readvertised.  W.  R.  Paige,  Rose 
Dispensary  Bldg.,  Terre  Haute,  is  Consult.  Engr.  Noted 
June  5. 

Bay  City,  MIeh.— E.  L.  Dunbar,  Supt.  W.-Wks.,  is  receiv- 
ing bids  for  a  5.000,000-gal.  high-duty  pump,  to  be  installed 
at  the   West   Side    pumping  station. 

+NIIeii.  MIoh. — Official) — The  contract  to  lay  water  mains 
in  various  streets  here  has  been  awarded  to  E.  H.  POv\  ER, 
Nilcs,  at  75c.  per  ft.  Bids  were  opened  June  IS.  Noted 
June   12. 

\ltnmont.    III Bids    will    be    received    by    the    City    Clerk 

until  730  p.m.,  June  27,  for  constructing  a  40,000-gal.  steel 
tank  on  a  100-ft.  steel  tower  and  about  2500  ft.  of  4-  and  8- 
in  c.-i.  pipe,  with  the  necessaiy  castings,  hydrants,  valves 
and  boxes.  Plans  were  prepared  by  the  Puller-Coult  Co., 
Chemical  Bldg.,  St.  Louis,  Mo.  F.  Schumacher  is  Mayor. 
Noted   Apr.    3. 

+CanibrIdKe.  III. — The  contract  to  construct  an  artesian 
well  and  pumping  plant  here  has  been  awarded  to  the  J.  P. 
MILLER  WELL  CO.,  Chicago,  at  $2.95  per  ft.  for  the  well. 
Bids  were  opened  May  29. 
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Iowa — According  to  press  reports,  bids  will  be 
r.  E.  Nichols.  City  Clk..  until  June  30,  for  drilling, 
onnecting  six  6-in.  welU. 

Deerwood,  Minn, —  (Official) — Bids  tx  .'A  be  received  by  J.  O, 
Hage.  Village  Clk.,  until  11  a.m..  June  28.  for  constructing 
a  complete  water  system,  according  to  plans  prepared  by 
the  Oscar  Claussen  Engineering  Co.,  St.  Paul,  Minn.  Noted 
June  19. 

Lake  City,  Minn. —  (Official)  —  Bids  will  be  received  by  the 
City  (3ouncil  until  8  p.m.,  July  1,  for  extending  the  water  dis- 
tributing   system,    and    constructing    a    500,000-gal.    reinforced 


eon<reti-  reservoir.  The  contract  involves  furnishing  and 
laving  alioiit  12,000  ft.  of  4-,  «-  and  12-in.  c.-i.  or  wood  slave 
pipi',  with  5  tons  of  specials.  i'lans  and  BpecifiealionH  are 
on  file  at  the  office  of  L.  P.  Wolff,  Consult.  Engr.,  Germania 
Life  Bldg.,  St.   Paul,    Minn. 

+  :Vnrrolk,  Neb. —  (Official) — The  contract  to  extend  the 
water  sv8t<-ni  here  has  been  awarded  to  the  GENL'NfJ  HEAT- 
ING &  "CONSTRUCTKJN  C(J.,  Norfolk,  at  $9100.  IJIds  were 
opened  June   16,   by   P.  F.   Stafford,  City  Clk.     Noted  June  5. 

Omaha.  .Meb. —  U.  B.  Howell,  Water  Comr.,  contemplates  the 
installation  of  new  boilers,  a  smokestack  and  coal  storage 
basin.      Estimated   cost,    $80,000. 

+  l<ulMton,  Neb. — T.ie  contract  to  lay  the  mains  for  the 
proposed  new  water  system  here  has  been  awarded  to  the 
AL.\MO  SUPPLY  Cu  Omaha,  Neb.,  at  $19,493.  Noted  May 
15. 

Mayville,  N.  D. —  (Official) — Bids  will  be  received  by  "3.  Z. 
Vangen.  Citv  Audr.,  until  10  a.m.,  July  15.  for  equipping  an 
electric-light  plant  and  constructing  an  addition  to  the  water 
system.  I'lans  and  specifications  arc  on  file  with  the  Oscar 
Claussen  Engineering  Co.,  f-t.  Paul,  .Minn.  Bids  on  this  con- 
tract were  received  and  reje.  ted  June  18.     Noted  June  5. 

Nen  Rockford,  IW.  D. — F.  ^d  Crabbe,  Consult.  Engr.,  Fargo, 
N.  D.,  has  been  retained  by  the  City  Council  to  prepare  plans 
for  the   installation  of  a  water  system  here. 

Choteau,  .Vont. — According  to  -^ress  reports,  Swearingen  & 
McCulIoh,  Consult.  Engrs.,  (freat  Falls.  Mont,  are  preparing 
plans  for  the  installation  of  a  water  system   here. 

Hannibal,  Mo. — The  City  Con  cil  has  approved  the  plans 
of  the  Hannibal  Water  Co.  for  aying  16-  and  12-in.  water 
mains  in  various  streets.  W.  H  Louse  is  City  Clk.  Noted 
June    5. 

Hopkins,  Mo. — An  election  will  probably  soon  be  called  to 
vote  on  the  installation  Oi  a  water  system.  Estimated  cost 
$12,000. 

.Monroe     City,     Mo (Official) — Bids     will     be     received     by 

George   W.   Tompkins,   City  Clk  .   until  1   p.m.,  July   8,   for  con-  . 
structing    a    water    system    estimated    to    cost    $68,000,    and    a 
sewer  system  estimated   to   cost   $10,000.      Burns   &   McDonnell, 
Searritt   Bldg.,   Kansas   City,   Mo.,   are   Consult.   Engrs.     Noted 
Apr.    24. 

AVainut  Rlde'e,  Ark. — R.  C.  Huston  &  Co.,  Memphis,  Tenn., 
have  been  retained  to  prepare  plans  tor  the  proposed  water 
svstem  here.  B.  F.  Graff  is  Pres.,  Bd.  Town  Comrs.  Noted 
May  29. 

Coleman,  Tex M.   L.  Minter    Engr.,  has  made  a  survey  for 

a  reservoir  on  Indian  Creek.  The  dam  will  be  40  ft.  i.igh  and 
have  a  capacity  of  336,000,000  gal.     Noted  June  12. 

Houston,  Tex. — The  City  Council  has  taken  preliminary 
action  to  call  an  election  to  vote  on  a  bond  issue  of  $100,000 
for  the  installation  of  water  mains  and  fire  plugs.  This  work 
is   contemplated   to  afford   better   fire   protection. 

Port   ,'Vrthur.  Tex The   Port   Arthur  Rice    &    Irrigftion   Co. 

is  installing  additional  machinery  at  its  pumping  plant  near 
here  and  making  other  improvements  at  a  cost  of  about  $40.- 
000.  It  will  add  about  SOCO  acres  of  land  to  its  irrigate4 
tract. 

Bingham,  Utah — Bonds  for  $15,000  were  voted  recently  for 
installing-  a  water  system.  Bids  for  construction  will  prob- 
ably   soon    be  asked. 

Castle  Dale,  I'tah — According  to  press  reports.  It  is  pro- 
posed to  install  a  water  system  here,  estimated  to  cost  $14,- 
000.      Bonds   have   been   voted. 

Endieott,  Wash. — C.  H.  Green  &  Co.,  Consult.  Engrs.,  Paul- 
sen Bldg.,  Spokane.  Wash.,  are  preparing  plans  for  a  water 
system  here.  Bonds  for  $12,000  were  recently  voted  for  this 
purpose. 

+HlIIyard,  Wash. — The  contract  to  construct  a  water  sys- 
tem here  has  been  awarded  to  the  J.\MES  KENNEDY  CON- 
STRUCTION CO.,  Portland.  Ore.,  at  $18,153  for  District  1.  $10,- 
275   for   District   2,  and    $2545    for  District   3. 

+  Puyallui>.  Wash. — Contracts  were  awarded  recently,  as 
follows:  Furnishing  c.-i.  pipe,  to  CRANE  &  CO.,  Tacoma, 
Wash.,  at  $7580;  laying  pipe,  to  McKlM,  KLINE  &  ADDISON, 
Seattle,    at   $9920. 

Seattle,  Wash. —  (Official) — Bids  for  constructing  a  gravity 
dam  at  Cedar  Lake  were  received  by  the  Board  of  Public 
Works.  June  13,  as  follows:  Hans  Pederson,  $866,578:  Net- 
tleton-Bruce-Eschbach  Co.,  $687,110;  P.  E.  McHugh.  $976,071; 
Graff  Construction  Co.,  $778,882.  A.  H.  Dimock  is  City  Engr. 
A  list  of  the  item  bids  on  this  contract  will  be  published  in 
the  Contract  Prices  columns  of  this  or  some  other  early 
issue.      Noted  May  29. 

Amity,  Ore. — Louis  C.  Kelsey,  Consult.  Engr.,  Selling  Bldg., 
Portland,  Ore.,  has  been  retained  to  prepare  plans  and  speci- 
fications for  the  proposed  water  system  here.  Estimated  cost, 
$25,000.      Noted    June    12. 

Kcho,  Ore. —  (Official) — June  14,  the  Teel  Irrigation  Dis- 
trict voted  bonds  in  the  amount  of  $1,200,000  for  the  con- 
struction of  necessary  works  to  supply  water  for  irrigation 
purposes.  The  District  comprises  20,000  acres  of  land.  The 
main  features  of  construction  will  be  a  tunnel  12,341  ft.  long; 
a  storage  reservoir  dam  105  ft.  high.  650  ft.  long  on  top  and 
200  ft.  on  the  bottom;  a  main  canal  19  miles  long  including 
five  miles  of  flume,  and  54  miles  of  ditching  for  distributinr 
system  with  all  structures  connected  built  of  concret-^.  ^\ 
B.  Hinkle  is  Engr.  in  chief,  and  J.  Frank  Spinning.  Notea 
June  5.   under   Salem,   Ore. 

-A^Burlingame,  Calif. —  (Official) — The  date  of  receivi  g 
bids  fcr  the  proposed  water  siftem  here  has  been  exten'..ed 
from   J'jne   3D   to  July  21.     Noted   incorrectly  June   19. 

Dtnuba.  Calif. — It  is  proposed  to  construct  an  auxiliary 
pumping  plant  for  the  municipal  water-works.  The  plant 
will   cost   about   $5000. 

Lakcview,  Calif. — The  Nuevo  Land  Co.  will  soon  award  a 
contract  for  the  construction  of  a  cement  pipe  and  irriga- 
tion system  at  Lakeview  to  cost  $30,000.  F.  W.  Sdalder  and 
J.   W.    Chase,   Riverside,   are   directors. 
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Sacramento,  Calif. — The  City  Clerk  has  been  authorized  to 
advertise  tor  bids  for  furnishing  a  450-hp.  turbine  pumping 
engine    for    the    Water    Department. 

Sanger,    Calif The    town   contemplates   the    installation   of 

municipal   water   and    sewer   systems. 

Santa  Barbara,  Calif. — The  city  contemplates  voting  bonds 
in  the  sum  of  $120,000  for  the  construction  of  the  Gibraltar 
Reservoir. 

SnIsDn.  Calif. — The  Solano  Irrigated  Farms.  Inc.,  has  had 
plans  completed  for  the  erection  of  a  filtration  and  sterilza- 
tion  plant  in  Solano  County  to  supply  water  to  Suisun  and 
other  towns,  the  water  to  be  taken  from  the  Sacramento 
River.  The  plant  will  have  a  capacity  of  200,000  gal.  per 
min.      Patrick  Calhoun,   is   Pres. 

+Victoria,  B.  C. —  (Official) — Bids  will  be  received  by  C.  H. 
Rust,  Water  Comr.,  until  noon,  July  15,  for  furnishing-  and 
laying  about  27V>  miles  of  reinforced  concrete  pipe  and  ap- 
purtenances on  the  line  of  the  Sooke  Water  Supply  gravity 
conduit,  according  to  specifications  on  file  at  the  Sooke  Wa- 
ter Supply  Office,  1414  Douglas  St.,  Victoria.  Wynn  Meredith 
is    Consult.    Engr. 

Gait,  Ont. — The  Town  Council  has  been  authorized  to  ex- 
pend  ?70,000   for  the   construction   of  a  water   system. 

St.  Rose,  Que. — Bids  will  be  received  by  J.  A.  Joly.  Secy.- 
Treas.,  until  Julv  7,  for  constructing  a  water  tank,  a  sewer 
purification  system,  a  water  system,  a  filtration  system  and 
power  house,  and  for  furnishing  the  necessary  pumps  and 
other  equipment.  Plans  and  specifications  are  on  file  at  the 
oflSce  or  the  Secretary-Treasurer,  and  at  the  office  of  Ouimet 
&   Lesage,   Consult.   Engrs.,   76   St.   Gabriel   St.,   Montreal. 

Winnipeg.  Man. — Bids  will  be  received  by  M.  Peterson, 
Chn.  Bd.  of  Control  until  July  2.  for  furnishing  and  installing 
two  horizontal  two-stage  turbine  pumps,  direct  coupled  to  a 
slow  constant  speed  induction  motor,  switching  gear  and 
starter   panel. 

SEWERS 

+Blddeford,  Maine — The  contract  to  construct  a  trunk 
sewer  here  has  been  awarded  to  OTTO  NELSON  CO..  149 
Exchange  St.,  Bangor.  Maine,  at  $47,524.  The  other  bids  were: 
Conner  Bros.,  Lowell,  Mass..  $66,796;  F.  B.  Williams  Co.,  South 
Attleboro.  Mass.,  $50,818;  Joseph  Sacco  Co.,  Portsmouth.  N.  H., 
$47,823:  M.  A.  Small  &  Son,  Saco,  Maine,  $49,743;  Falicy  & 
Kelly,  Dorchester.  Mass.,  $56,214;  F.  A.  Rumery  Co.,  Portland, 
$64,118:  John  Gulliver,  Portland,  $75,294;  C.  A.  Prest,  Top- 
sham.   $57,359.      Bids  were   opened  June   9.     Noted   May   29. 

^Portland,  Maine — (Official) — ^Bids  will  be  received  by 
Blon  Bradburv,  Comr.  Pub.  Wks.,  until  noon.  July  14,  for 
constructing  Section  2  of  the  East  Side  intercepting  sewef, 
and  Sections  1  and  2  of  the  Fall  Brook  branch  of  the  East  Side 
intercepting  system.  Specifications  and  proposal  blanks  may 
be  obtained  from  the  Commissioner.     Noted  Oct.  17. 

4-BelIon'8  Falifi.  Vt. —  (Official) — The  contract  to  construct 
sewers  here  has  been  awarded  to  BALDASARO  &  ROBINSON, 
Bellows  Falls,  at  $13,678.  Bids  were  opened  by  H.  C.  Bacon, 
Pres.   Bd.   of  Trustees,   June    10.      Noted   May   29. 

Fitchhnre.   MasH (Official) — Bids   will   be   received   by   the 

Sewage  Disposal  Commission  until  June  30,  for  furnishing 
c.-i.  pipe,  special  castings,  gate  valves  and  sluice  gates  for 
the  sewage  disposal  works.  Harrison  P.  Eddy,  of  Metcalf  & 
Eddy.  14  Beacon  St.,  Boston,  is  Consult.  Engr.  David  A. 
Hartwell  Is  Ch.  Engr.  Bids  will  be  asked  soon  for  furnishing 
a   small   centrifugal    pump    and   air    compressor. 

FramlnKbam,  MaHii. —  (Official) — Specifications  are  being 
prepared  for  the  proposed  sewer  extensions.  Estimated  cost, 
$30,000.      F.  Vr.   Meserve    is  Chn.   Sewer  Com.     Noted  June  5. 

#+PIttRfleid,    MawN The    Board    of    Public    Works    received 

bids  June  21.  on  Newell  St.  drain  construction  as  follows: 
C.  E.  TRUMBULL  CO..  Boston.  Mass..  $17,875  (awarded  con- 
tract); James  D,  Kelly.  Dorchester.  Mass.,  $18,320;  F.  T.  Ley 
Co.,   Springfield,    Mass..    $19,256. 

Bids  on  Pleasure  Park  drain  were:  E.  P.  ROBERTS  CO.. 
Pittsfield.  Mass..  $22,066  (awarded  contract);  C.  E.  Trumbull 
Co.,  Boston,  Mass.  $26,625;  Y.  T.  Ley  Co.,  Springfield,  Mass.. 
$27,052;  H.  W.  Golden  &  Son.  Troy,  N.  Y.,  $31,154.  Noted 
June   12. 

y^Bronxvllle,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Village  Trustees  until  8  p.m.,  July  8,  for  extending 
the  sewer  system,  according  to  plans  prepared  by  George  IL 
Rogers,  Village  Engr.,  and  now  on  file  at  the  ofHce  of  Frank 
Dlnsmore,  Village  Clk. 

GoHlien,  N.  Y. — According  to  press  reports,  Clyde  Potts, 
Consult.  Engr.,  New  York,  has  prepared  preliminary  plans  for 
the  installation  of  a  sewer  system  and  sewage  disposal  plant 
here.      Estimated    cost,    $50,000    to    $80,000. 

^Schenectady,  IV.  V. —  (Official) — Bids  will  be  received  by 
the  Board  of  Contract  and  Supply  until  2:30  p.m.;  July  2,  for 
furnTshlng  and  supervising  the  installation  of  sewage  pump- 
ing machinery  and  appurtenances.  W.  Thomas  Wooley  is  City 
Engr. 

-i^Blds  will  be  received  at  the  same  time  for  the  con- 
struction of  a  sewage  pumping  station  and  force  main,  and 
for  the  Installation  of  pumping  machinery  and  appurtenances 
In  North  Ferry  St.     Thomas  Wooley  Is  City  Engr. 

•*Sehenecfndy.  N.  Y.— (Om<-lal)  —  BIf's  will  be  received  by 
the  Board  of  Contract  and  Supply  until  2:30  p.m..  July  9, 
for  constructing  a  42-ln.  intercepting  sewer  from  Nott  St. 
along  Front  St.,  to  North  Ferry  St.  and  a  36-ln.  sanitary 
Intercepting  sewer  from  the  proposed  sewage  pumping  sta- 
tion over  private  lands  and  Washington  Ave.  to  near  Fuller 
St  Thomas  Wooley  Is  City  Engr.,  and  Fred  E.  Johnson  Is 
.Secy.   Ed.   of  Contract   and   .Supply.      Noted   Oct,   31. 

■WatertowB,  Ti'.  Y, —  (Ofllclal) — At  a  special  election  held 
June  11.  the  proposition  to  construct  a  sewir  In  Arlington 
St.  was  defeated.     E.  W.  Sayles  Is  City  Engr.     Noted  June  12. 

.^Newark,  N.  J. —  fOfflclal) — Bids  will  hr-  iee,.|ved  bv  the 
Passaic  Valley  Sewerage  Commissioners  until  2  p.m.,  July  29, 
for  the  following  contracts:  Section  6,  sonthirly  portion, 
main  Intercepting  sewer  In  the  city  of  Ne\v:irk:  Section  6, 
central  portion,  main  Intercepting  sewer  In  llie  city  of  New- 


ark; Section  fi.  northly  portion,  main  intercepting  sewer  in 
the  city  of  Newark;  Section  19,  Acquackanonk-Garfield-Pas- 
saic  Branch  intercepting  sewer,  Borough  of  Garfield.  John 
S.  Gibson  is  (ilk.      For  particulars,   see    "Contracts   to  be   Let." 

Paterson,  >'.  J. —  (Official) — Bids  will  be  received  by  the 
Board  of  Public  Works  until  July  1,  for  constructing  about 
5200  ft.  of  6-  to  24-in.  storm  water  sewer  in  Main  St.  H.  J. 
Harder   is  City   Engr. 

Plainfleld,  Kf.  J. —  (Official) — Bids  for  constructing  sanitary 
sewers  here  were  received  by  the  Common  Council,  June  16, 
as  follows:  Mobus  Bros.,  North  Plainfield.  $9767;  Michael 
Garafano.  Summit,  N.  J..  $7283;  Alfonso  Colucci.  Plainfield, 
$8420;  New  York  Sewage  Disposal  Co.,  New  York,  $11,770; 
Burke  &  Bonham,  Plainfield.  $8476:  T.  Foster  Callahan. 
Elizabeth.  N.  J.,  $8913;  C.  A.  Peterson,  Plainfield,  $8281. 
Noted  May   29. 

+Seeaucus,  N.  J. — According  to  press  reports,  the  contract 
to  construct  a  sanitary  sewer  system  for  the  Clarendon 
Section  has  been  awarded  to  CHARLES  O'NEILL,  Secaucus, 
at   $24,900.      Bids  were   opened  June   3.      Noted  May   22. 

Centerrille,  Penn. —  (Official) — R.  Winthrop  Pratt,  Consult. 
Engr.,  Hippodrome  Bldg..  Cleveland,  Ohio,  has  been  retained 
to  prepare  plans  for  a  sewage  treatment  plant  for  Point  View, 
at  Mine  No.  5  of  the  Vesta  Coal  Co.,  near  Centerville.  The 
plant  will  be  of  sufficient  capacity  to  serve  a  population  of 
5000. 

Dnquesne,  Penn. —  (Official) — Bids  will  be  received  by  the 
Sewer  Committee  until  noon.  Julv  5.  for  constructing  a  sewer 
in  South  First  St.,  Third  Ward.     L.  W.  Francis  is  Chn 

Philadelphia,  Penn. — According  to  press  reports,  George 
S.  Webster.  Ch.  Bureau  of  Surveys,  has  prepared  plans  for  a 
sewage  disposal  system   estimated   to   cost   $25,000,000. 

Richmond,  Va. — The  Administrative  Board  has  forwarded 
a  request  to  the  Common  Council  asking  an  appropriation 
of  $27,000  for  the  construction  of  the  Southside  Sewer. 
Charles   E.    Boiling   is   City   Engr. 

Roanoke,  Va. — Bids  will  be  received  by  W.  L.  Craft.  City 
Clk.,  until  noon.  June  27,  for  constructing  sewers  In  various 
streets.     F.  L.  Gibboney  is  City  Engr. 

Winton.  Va. — At  a  recent  election,  bonds  for  $17,000  were 
voted  for  constructing  a  sewer  system. 

Charlotte,  N.  C. — The  Executive  Board  plans  to  expend 
$30,000  for  the  construction  of  sewers  in  the  suburbs  of  the 
city.  Bids  will  probably  soon  be  asked  on  this  work.  Joseph 
Firth  is  City  Engr. 

-A^Dnnn.  N.  C. —  (Official) — Bids  will  be  received  by  the 
Mayor  and  Board  of  Commissioners  until  July  8,  for  con- 
structing about  six  miles  of  8-  to  24-in.  pipe  sewers.  Plans 
and  specifications  are  on  file  at  the  office  of  M.  L.  'U'ade, 
Mavor,  or  may  be  obtained  from  Gilbert  C.  White,  Consult. 
Engr.,   Charlotte,  N.   C.     Noted  June   19. 

■fAtlanta,  Ga. —  (Official) — Bids  for  constructing  lateral 
sewers.  CJroups  6  and  7.  were  received  bv  the  city,  June  12, 
as  follows:  Group  6:  Dvsard  Construction  Co..  $15,661;  J.  R. 
Cothran,  $15,598;  B.  T.  MEEKS.  $12,143  (awarded  contract); 
L.  R.  Brine,  $13,943;  Cement  Stone  &  Tile  Co..  $15,954;  Group 
7:  Dysard  Construction  Co..  $17,691;  Case  &  Cothran,  $18,092: 
B.  T.  MEEKS,  $14,064  (awarded  contract);  L.  R.  Brine,  $16,126; 
Cement  Stone  &  Tile  Co.,  $18,363.  For  item  bids  see  under 
Contract    Prices.    June    19. 

^+Blrmlngham,  Ala. —  (Official) — Bids  for  constructing  an 
extension  to  the  South  Side  trunk  sewer,  with  laterals,  were 
received  bv  Walter  G.  Kirkpatrick.  Citv  Enyr..  June  3.  as 
follows:  Section  1.  SOUTHERN  ASPHALT  &  CONSTRUCTION 
CO.,  $70,940  (awarded  contract);  Sullivan.  Long  &  Haggerty, 
$73,039;  J.  W.  Gurlev  &  Co.,  $74,705;  Thomas  Worthington, 
$75,825:  Dunn  &  Lallande  Bros.,  $82,596;  Section  2,  SOUTH- 
ERN ASPHALT  &  CONSTRUCTION  CO..  $26,945:  Sullivan. 
Long  &  Haggertv.  $31,276:  J.  W.  Gurlev  &  Co..  $31,759:  Dunn 
&  Lallande  Bros..  $32,131:  Thomas  Worthington.  $34,027:  F. 
H.  Patterson.  $37,433;  Section  3.  SOUTHERN  ASPHALT  & 
CONSTRUCTION  CO.,  $70,052  (awarded  contract);  Thomas 
Worthington.  $77,982:  Sullivan.  Long  &  Haggerty,  $82,944;  J. 
W.  Gurlev  &  Co..  $87,188:  Dunn  &  Lallande  Bros.,  $104,052; 
Section  4,  A.  C.  BROOKS  &  CO..  $27,844  (awarded  contract): 
Southern  Asphalt  &  Construction  Co..  $28,689;  Sullivan.  Long 
&  Haggertv.  $33,212;  J.  W.  Gurley  &  Co..  $34,533;  F.  H.  Pat- 
terson,   $41,021;    Dunn    &    Lallande    Bros.,    $44,612. 

Thomasvilie,  Ala. — See  item  under  Water  Supply — Irriga- 
tion. 

New  Orleans,  La. —  (Official) — Bids  will  be  received  by  F. 
S.  Shields.  Secy..  Sewerage  and  Water  Bd..  until  noon,  July 
28,  for  the  following:  Contract  53  D,  underground  conduit 
from  Sewerage  Station  A  to  the  Mississippi  River;  Contract 
55D.  extension  to  drainage  pumping  station  No.  1,  including 
all  foundations,  suction  and  discharge  basins;  Contract  56D, 
sluice  gates  for  drainage  pumping  station  No.  1;  Contract 
57D.  traveling  crane  for  drainage  pumpnig  station  No.  1. 
Noted  June   5. 

Danville,  Ky. —  (Official) — The  contract  to  construct  sewers 
in  various  streets  has  been  awarded  to  the  DILLEHAN 
BRICK  CO..  Danville,  at  $11,625.  Bidders  were  opened  by  the 
city,  June  14.     Noted  June  12. 

Bexley,  (>hi<> — Bids  will  be  received  by  George  E.  Fry. 
Village  Clk..  until  July  1.  for  constructing  ,a  municipal  sewage 
treatment  plant,  according  to  plans  prepared  by  A.  K'liott 
Kimberly.  Consult.  Engr.,  8  East  Long  St.,  Columbus.  Noted 
May   1. 

Camlirldge,  Ohio — According  to  press  reports,  bids  will 
be  received  about  July  15.  for  the  construction  of  a  sewage 
disposal  plant,  according  to  plans  prepared  by  Karl  M.  Cos- 
grove.  Consult.  Engr.,  Cambridge.  Ohio.  J.  A.  Leyshon  Is  Dir. 
Pub.  Ser. 

CambridKe,  Ohio — (Official) — Bids  will  be  received  by  the 
Directors  of  Public  .'Service  until  noon.  July  8.  for  constructing 
750O  ft.  of  8-ln.  vitrified  sewer,  and  6000  ft.  of  5-ln.  house 
drains.     Karl  M.  Cosgrove   Is  City  Engr. 

+Cnnton.  Ohio — A  contract  to  construct  storm  sewers  In 
McDonald.  TTarrlsburg  and  Oaklawn  Aves.,  has  bten  awarded 
to  LOGAN  D.  BURD,  Canton,  at  $7600. 
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rinclniintl,  Ohio — Grmiiil  plana  have  bocn  prepariHi  and 
aiibnilll.Ml  to  the  UliTrUii-  of  IMblk'  SiTvlc.-.  for  the  Diu-k 
■C'li'ck  iiiti  riH'ptor.  KatlnKited  cost,  fSOO.OOO.  This  will  bo  tho 
first  work  on  the  proposid  now  sowor  systom,  which  Is  esti- 
mated   to    cost    $3,000,000. 

Cinolnnnti  Ohio— (Olllclal)— Bids  will  be  received  by  V.  T. 
Price.  Dir.  l^ub.  Sor.,  until  noon.  Juno  27.  for  constructlnR 
main   and    lateral   sewers   iind   drains    In   various  streets. 

CleveiiintI,  Ohio — (Offlclal) — R.  Wlnthrop  Tratt.  Consult. 
Engr..  Hippodrome  lildp..  Cleveland,  has  been  retained  by 
the  Cincinnati,  Palnesville  &  Eastern  R.R.  Co.,  WUlouRhby, 
Ohio,  to  prepare  plans  for  a  sowane  treatment  plant  at  Wll- 
loughbeach  Park,  a  result  owned  by  the  railroad  on  the 
larke   near   Cleveland. 

Buclld,  Ohio — (Otnclal) — Rids  will  be  received  by  Fred  II. 
Shoaff.  VUhiKe  Clk.,  until  noon.  July  14.  for  constructing 
seweis  In  various  streets.  aeoordinK  to  plana  on  file  with  the 
Clerk,  and  at  (he  ollice  of  the  P.  A.  Pease  Engineering  Co., 
Marshall     Bldg..    Clevola.'id. 

+Grrrnflrlil.  Ohio — (Offlclal) — The  contract  to  construct 
sanitary  sewor.s  here  has  been  awarded  to  the  CHILLICOTHB 
CONSTRUCTION  CO..  Chilllcothe.  Ohio,  at  $4685.  Bids  were 
opened  June   16.  by  B.  M.    Connor.  Village  Clk.      Noted  June   5. 

Mount  Vernon,  Ohio — (Ofi:icial) — R.  Wlnthrop  Pratt,  Con- 
sult. Bngr.,  Hippodrome  Rldg.,  Cleveland,  has  been  retained 
by  the  city  of  Mount  Vernon  to  determine  the  degree  of  treat- 
ment necessary  in  connection  with  the  construction  of  the 
proposed  additional  sewerage  and  an  intercepting  sewer  to 
carry  all  of  the  sewage  of  the  city  into  the  Kokosing  River. 
Noted  June   li). 

+NlleN,  Ohio — (Official) — The  contract  to  construct  sani- 
tary sewers  in  Walnut.  Pratt  and  Langley  .Sts.,  Pine  Alley  and 
East  Park  Ave.  has  been  awarded  to  FRANK  MANNELLO, 
Pittsburgh.  Penn..  at  $4964.  Bids  were  opened  June  12,  by  the 
Board   of  Control.      Noted   June    12. 

Pemliervllle,  Ohio — The  Smith  &  Boulay  Co..  The  Nasby. 
Toledo.  Ohio,  is  preparing  plans  for  the  construction  of  a 
.storm    water   sewer   system    here. 

Youngston-n,  Ohio — The  lowest  bids  received  by  the  city 
for  constructing  the  Brier  Hill  District  Sewer  were  as  fol- 
lows: Section  1,  Harris  &  Kidson,  25,817;  Section  2,  Charles 
Harris.  $28,483  for  brick;  Dioro  &  Seraflno.  $29,897  for  seg- 
ment  block. 

ZaneHvllle,  Ohio — (Official) — All  bids  received  June  16.  for 
constructing  sewers  in  Wheeling  Ave.  and  other  streets  were 
rejected.  The  contract  will  be  readvertised.  A.  J.  VoU  is 
Clk.,   Dept.    Pub.    Ser.      Noted   June    12. 

Marlon,  Ind Bids  will  be  received  by  the  Board  of  Public 

Works  until  June  27,  for  constructing  the  West  Marlon 
combined  storm  and  sanitary  sewer.  Estimated  cost,  $32,000. 
F.  R.  Heck  Is  Clk.     Noted  June  12. 

+Pllnt,  Mich. — The  contract  to  construct  approximately 
33  miles  of  sowers  here  has  been  awarded  to  ALBERT  H. 
PRANGB,  Grand  Rapids.  Mich.,  at  $374,212.  The  only  other 
bid  received  was  that  of  William  Moran  &  Co..  Joliet.  111.,  at 
$384,362.  Bids  were  opened  by  D.  E.  Newcomb,  City  Clk., 
June   3.      Noted   May   22. 

Saline,  MIoh. —  (Official) — Bids  for  constructing  sewers 
here,  according  to  plans  prepared  by  the  W.  J.  Sherman  Co., 
The  Nasby.  Toledo,  Ohio,  were  received  by  the  city.  June  11, 
as  follows:  Emanuel  L.  Schneider.  Ann  Arbor,  Mich..  $19,552; 
Edwards  &  Whalev.  Milan.  Mich..  $18,214;  VANDERWEEK 
BROS..  Grand  Rapids.  Mich..  $17,517  (awarded  contract); 
Weoge   &  Tyler,    Coldwater,   Mich..    $18,434. 

-^Chlcaeo,  III. —  (Official) — Bids  will  be  received  by  John 
McGlllen.  Clk..  Sanitary  District  of  Chicago,  unti  noon,  June 
26.  for  constructing  a  sewer  outlet  at  South  52d  Ave.,  and  for 
making  alterations  and  additions,  and  installing  electrical 
equipment  at  the  R.  A.  Waller  substation.  Thomas  A.  Smyth 
is  Pros,  of  Bd.  For  particulars,  see  under  "Contracts  to  Be 
Let." 

+E;TansTlIle,  Wis. — The  contract  to  construct  about  $8000 
ft.  of  storm  and  sanitary  sewers  here  has  been  awarded  to 
CHARLES  E.  HUGHES.  Rockford,  111.,  at  $7889.  Bids  were 
opened    May    22.      Noted   May   22. 

Horleon,  Wis. — According  to  press  reports,  plans  are  being 
prepared  for  the  construction  of  six  miles  of  sewers  here. 
Estimated  cost,    $30,000. 

+Jaokson,  Wl.*. —  (Official) — The  contract  to  construct  sow- 
ers in  various  streets  here  has  been  awarded  to  FRED 
SCHULTZ,  Jr..  "0>st  Bend.  Wis.,  at  $5060.  Bids  were  opened 
June  10.     Noted  Juno  5. 

Jnnesvllle,  ^VI». —  (Official) — Bids  will  be  received  by  the 
Board  of  Public  Works  until  2  p.m..  July  8.  for  constructing 
sewers  in  Sewerage  Districts  3.  14  and  15. 

+Marlnette,  'Wis. — A  contract  to  extend  the  main  sewer 
here  has  been  awarded  to  JOHN  STRIFFLER.  Streator,  111., 
at   $25,520. 

MarHhlield,  Win. — W.  G.  Kirchoffer.  Consult.  Engr.,  Madi- 
.son  Wis.,  has  been  retained  to  prepare  pl.ans  for  improving 
the  sewage  disposal  plant.     Estimated  cost.  $10,000. 

Shelioyean,  AVis. — Bids  will  be  received  by  the  Board  of 
Public  Works  until  June  27.  for  constructing  15-in.  pipe  sew- 
ers   in    Superior    Ave.    and    other    streets. 

Davenport,  Iowa — The  Board  of  Local  Improvements  has 
recommended  the  construction  of  sewers  and  water  mains 
in  the  third  section  to  Brook's  Grove,  and  in  the  Glenwood 
Addition. 

Woodbine,  Iowa — A  special  election  has  been  called  for 
July  7  to  vote  on  a  bond  issue  of  $20,000  for  sewer  construc- 
tion. 

Ortonvllle,  Minn. —  (Official) — Bids  for  constructing  a  sani- 
tary sower  system  and  sewage  disposal  plant  here  were  re- 
ceived bv  C.  J.  Stark.  City  Clk..  June  16.  as  follows:  Fraser 
&  Danforth.  Hackney  Bldg..  St.  Paul.  Minn.,  $11.4S5;  Hagerty 
Construction  Co..  $11,980;  W.  D.  Lovell.  $13,300;  Tanner  Bros., 
$12,020.     Noted  June  5. 

Oonoordla,  Kan. — G.  L.  McLane,  City  Engr.,  has  prepared 
preliminary    plans    for    extending    the    sewer    system    to    the 


Arkansas  River,  and  for  bullring  a  pumping  station  on  tho 
land    of   thi>  State    Reformatory. 

+  llnlNton,  IMeh. —  (Official) — Tho  contract  to  construct  a 
sower  sy.stiMi  horr-,  according  to  plans  prepared  by  the  Towl 
EnuliiioriPK  Co.,  (imalia.  hii.s  l)oen  awarded  to  the  OFFER- 
MAN  CO.NSTUUCTKJN  CO.,  Omaha,  at  $8000.  Bids  were 
opono<l  June    17.      Noted  Juno    12. 

MKehell,  S.  D.— (Ofllcial)— Bids  will  be  received  by  N.  H. 
Jensen.  City  Audr..  until  8  p.m.,  July  7,  for  constructing  lat- 
eral sowers  in  various  streets. 

Platte,  S.  D.— Bids  will  b<-  received  by  P.  P.  Swan.  City 
Audr..  until  July  7,  for  laying  sowers  in  portions  of  Pennsyl- 
v.ania  Ave.  and  other  streets. 

Helena,  Mont. — It  is  proposed  to  construct  a  storm  sewer 
in  Boattie  St.,  from  Second  St.,  to  Broadway  and  along 
Broadway  to  Davis  St.  Estimated  cost.  $12,000.  William 
Jordan.   Jr..    is   City   Bngr. 

C'nrthnee,  Mo. — The  City  Engineer  has  been  authorized 
to  prepare  plans  for  a  main  sewer  to  serve  the  south  and  west 
sides.      Estimated    cost,    $20,000. 

+  Hrlnkle}-,  .\rk.— (Official) — The  contract  to  construct 
about  seven  miles  of  8-  to  12-ln.  pipe  sowers  and  a  sewage 
disposal  plant  here  has  been  awarded  to  A.  B.  DOWELL, 
Carbondale.  111.,  at  $23,900.  Bids  were  opened  June  IS). 
Noted  May  29. 

Houston,  Tex. — Bids  will  probably  soon  be  asked  for  con- 
structing a  storm  sewer  along  German  and  MIlby  Sts..  in  the 
Second  Ward.  E.stimated  cost.  $150,000.  Dan  C.  Smith.  Jr.. 
Is    City   Secy. 

Polytechnic.  Tex. — Bids  will  be  received  by  W.  H.  Brown, 
City  Secy.,  until  June  26.  for  constructing  a  sewer  aystem 
here,  according  to  plans  prepared  by  Nagol  &  Peterson.  Con- 
sult. Engrs..  Muskogee,  Okla.  The  contract  involves  the  con- 
struction of  17,000   ft.  of  sewers.     Noted  Jan.   2. 

Port  AnKeles,  AVash. — The  City  Engineer  has  completed 
plans  for  the  construction  of  a  trunk  sower  in  Lincoln  St., 
estimated  to  cost  $61,633.  Bids  will  probably  soon  be  asked 
on   this  contract. 

Los  AnK'eles,  t'allf. — McLean  &  Walsh  were  low  bidders  at 
$13,000.  for  the  construction  of  a  sower  in  Nevin  Ave.,  from 
32d  to  Palomares  St.  Other  bidders  were:  M.  N.  Pekich  and 
J.  S.  Ukropina  $17,300;  M.  R.  Fulmis.  $18,040;  Peter  Grbovach. 
$19,995:  R.  N.  Niccevich,  $17,300:  John  Radich,  $16,500;  J.  J. 
Vesolieh.  $13,750;  W.  F.  Eggert.  $16,996:  John  Sutalo.  $13,800; 
J.   C.   Wnkcjevich,    $21,731;    B.   M.   Sherer.   $18,587. 

San  Francisco,  Calif. — The  Secretary  to  the  Board  of 
Public  Works  has  been  instructed  to  advertise  for  bids  for 
laying  sewage  discharge  pipes  in  Commoi'cial  .St..  from  the 
Embarcadero  to  Sansome  St..  and  in  Fulton  St..  from  26th  to 
49th   Ave. 

St.   Rose    (lue. — See    item    under    Water   Supply — Irrigation. 

Merrlton.  Ont. — Plans  have  been  completed  for  the  con- 
struction of  seven  miles  of  sewers  here.  Estimated  cost. 
$35,000.     Richard  Clark  is  City  Clk. 

GARB.VGB 

+Sprlnefleld.  Mass. — The  contract  has  been  awarded  to 
E.  T.  DAVIS  &  SON,  157  Lebanon  St.,  Springfield,  for  the 
construction    of    the    West    Side    incinerator,    estimated   to    cost 


STREETS    .\ND    RO.\DS 

Boston,  Mass. — Bids  will  bo  received  until  June  30,  by  the 
Department  of  Public  Works,  for  the  construction  of  bitu- 
minous macadam  roadway  in  Emmons  St..  East  Boston.  L. 
K.  Rourko  is  Comr. 

+The  contract  for  the  construction  of  bitulithic  pavement 
in  Centre  and  South  Sts.,  West  Roxbury  District,  was  awarded 
to  WARREN  BROS.  CO..  at  $39,699.  Other  bids  were:  Boston 
Paving  Co..    $41,869;    Michael    Meohan,    $43,106. 

Fltehlnire.  Mass. — The  City  Council  has  decided  to  pave 
Circle  St.  at  an  estimated  cost  of  $8700.  F.  C.  Davis  is  City 
Engr. 

♦  nrldgeport.  Conn. —  (Official) — Bids  will  be  received  until 
8  p.m..  July  8  by  the  Paving  and  Sewer  Commission,  for 
about  17.300  sq.yd.  paving  on  Park  Ave.  and  John  St.  Bids 
will  bo  accepted  on  any  form  of  permanent  pavement.  Ber- 
nard  Keating   is   Secy. 

+Hartford,  Conn. — A  contract  has  been  awarded  bv  State 
Highway  Commissioner  C.  J.  Bennett  to  the  CHARLES  T. 
EASTBURN  CO..  Meriden.  Conn.,  for  the  reconstruction  with 
amiosite  of  Elm  St.,  Putnam,  Conn.,  a  distance  of  about  1400 
lin.ft. 

+IVew  Haven,  Conn. — The  contract  for  paving  Greenwich 
and  Edgewood  Aves.  with  bituminous  macadam  has  been 
awarded  by  the  Board  of  Public  Works  to  G.  W.  BLAKESLEE 
&  SONS.  58  Wavorlv  St..  New  Haven,  at  $33,000.  and  for  pav- 
ing Elm  St.  with  sheet  asphalt,  to  the  UNION  PAVING  CO.. 
Schenectady,    N.    Y.,    at    $40,000. 

■*+KIew  Haven,  Conn. —  (Official) — The  contracts  for  pav- 
ing the  streets  in  "Group  A."  about  29.000  sq.yd.  of  creosoted 
wood  block,  and  those  in  "Group  B."  43.500  sq.yd..  bitu- 
minous macadam  pavement,  were  awarded  to  the  HASSAM 
PAVING  CO..  New  Haven,  Conn.,  and  the  ROBERT  E.  DALET 
CONSTRUCTION  CO..  New  Haven,  respectively.  P.  L.  Ford 
is   City   Engr.      Noted  May  29   and   June    12. 

+.\lbany,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  improvomont  of  Whitehall  St. 
to  P.  W.  MULDERRY  at  $13,073  and  a  contract  for  improving 
a  section   of  Myrtle   Ave.   to   ROBERT   DUMARY   at   $4104. 

*Cohoes  IV.  Y. —  (Official) — Bids  will  be  received  until  S 
p.m.,  July  1.  by  the  Common  Council,  for  approximately  5445 
sq.vd.  vitrified  brick  pavement  on  Ridge  Ave.  John  F.  Ma- 
hony   is   City   Clk. 

Mechnnicsvllle.  Kf.  Y. — Bids  will  be  received  until  7:30  p.m., 
July  2,  bv  the  Village  Council  for  grading,  curbing  and  pav- 
ing with  vitrified  block  parts  of  First  and  Ciall  Aves..  Canal, 
Leonard   and   Warsaw   Sts.      The    approximate   quantities   are; 
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4200  cu.yd.  excavation,  ll.SOO  sq.yd  paving  and  S'^O  lin  ft 
new    curb,    old    curb    reset,    etc.      Archie    \\ .    Smith    is    village 

North  Tonawanda,  N.  Y.— The  Board  of  P"blic  Works  has 
directed  the  City  Engineer  to  prepare  plans  |°r  ^^P^^^'/ll 
Webster  St.  with  brick,  at  an  estimated  cost  of  $16,000.  Bias 
will   be   asked   tor  at   once.      A.   P.    Smith   is  City   Kngr. 

+Troy,    .N.    Y The     Board     of    Contract    and    Supply    has 

awJrded  the  contract  for  paving  Fifth  Ave^.„  f'-°5\,Sk^'cO 
25th  Sts.,  with  bitulithic,  to  WARREN  BROS.  PAVI.NG  CO. 
James  M.   Riley  is  Secy.  ,      v,„ 

Elizabeth.  >-.  J.— Bids  will  be  received  """1  July  1,  by 
the  City  Council,  for  improving  Court.  South  Seventh,  Bast 
Grand,  Christine  and  Anna  Sts  About  1d,260  sq.>  d  brick 
pavement.  3270  sq.yd.  trap  rock  Pavement  and  5b80  lin.lt. 
curb  will  be  required.     Wm.  P.  Neabsey  is  Street  Comr. 

•  Marlton,  X.  J.-(Official.)-Bids  will  be  received  ""W  3 
p.m:  July  2,   by   the  Township   Committee  of  En esham  Town 

George   Albert  Haines,   Medford,   N.   J.,    is   Engr. 

>e«ark,  S.  J.— ( Official)— Bids  will  be  received  until  10 
a.m.,  July  10.  by  the  Committee  on  Roads  «'.  'he  Boaid  ot 
Chosen  Freeholders  of  Essex  County,  for  paving  BloomfieW 
Ave  with  granite  block  between  the  city  line  of  Newai  k  ana 
the  borough  line  of  Glen  Ridge  the  e?"t>-act  to  be  et  in  two 
sections  Section  1  from  Newark  to  Belleville,  Section  t.,  oe 
llnnhig  at  Station  6150  and  ending  at  the  dividing  me  be- 
tween Bloomfield  and  Glen  Ridge.  Se>.™0"'-  J'.- . 'i-'^iV  '^ 
Chn.   of  Road   Com.      Frederic  A.    Reimer   is   Countj    Engr. 

Paterxon  X.  J.— (Official— Bids  will  be  received  until  4 
D  m  j"lv  °  bv  the  Board  of  Public  Works,  for  resurfacing 
Main  St  \vTth  about  10,500  sq.yd.  of  wood  or  asphalt  blocks. 
H.   J.   Harder   is   City   Engr.  . 

+Tren«on.  >.  J.— (Official)— The  State  House  Commission 
has  awarded  the  contract  for  11.000  ou.yd.  of  grading  on  the 
Slate  House  grounds  to  CHARLES  A.  ^ EI D  &  CO.,  irenton, 
N    J       E.    I.    Edwards   is    Controller.      No.ted   June    5. 

-Wextfield.  N.  J.— (Official)— Bids  will  be  received  "nt'l  » 
nm  Julv  7  bv  the  Town  Council,  for  improving  East  Broad 
Si  from  Chestnut  St  to  Springfield  Ave.  The  approximate 
auantuTes  a.  e;  16,991  cu.yd'!  excavation,  11,294  sq.yd.  b.tum- 
?nn,fs  concrete  pavement,  630  sy.yd.  macadam  pavement.  56 
Ln  vd  st?ne  block  gutter,  and  2052  sq.yd.  cobble  stone  gut- 
ten      Charles   Clark   is  Town   Clk. 

noorJ^^T"r•b^^he-T'o^^n^'aJ.^ul^c^i'forn'^ad^Jg;^?^^^^^^^ 

be  reeei^ved  for  relaying  the  paving  on  East  Main  St.     Arthur 
B.  Stewart  is  Clk.  of  Council. 

roraonollH.  Penn.— (Official)— Bids  will  be  received  until 
7-30  pm  June  30.  by  the  Borough  Council  for  grading,  curb- 
ing and  navine  Fifth  Ave.,  from  Chestnut  to  Montour  St., 
FllmiSI  St  f?om  .Siatelo  Highland  Ave.,  and  Main  St  from 
McIntyFe  to  Highland  Ave.     Ernest  C.  Harper  is  Boro.  Secy. 

Franklin.  Penn.— (Official)— Bids  will  be  received  until 
7-30  p.m.,  June  27,  by  the  City  Council  for  repaving  Liberty 
St  frSm  iloffefs  Alley  to  15th  St.,  and  for  curbing  and  pav- 
ing 12  tTl  St  from  Elk  St.  to  Otter  St.  Philip  Engelskirger  is 
Controller. 

Xottineham.  Penn.— (Official)— Bids  will  be  received  un- 
til 6  p.m^  Julv  15.  by  the  Board  of  Supervisors  of  W  est 
Nottingham  Township,  for  macadamizing  about  l.i5  miles  oi 
the  Cliristine  Road  from  Nottingham  Church  and  the  Vil- 
lage  of  Glen   Roy.     John   A.   Kimble,   Nottingham,   is   Secy. 

IMttHhurich.  Penn. —  (Official) — Bids  will  be  received  until 
10  a."  Julv  11.  by-  the  Contrbller  of  Allegheny  County,  for 
the  following  road  improvements:  2.S  miles  of  the  Wildwood 
Road  in  McCandl.ss  and  Hampton  Townships,  1.54  miles  of 
the  Curry  Hollow  Extension  Road,  Jefferson  and  Baldwin 
Townships.  1.05  miles  of  the  Natrona  and  Brackenridge  Road, 
Harrison  Township.  John  S.  Gillespie  is  Road  Comr.  R.  J. 
Cunningham    Is   County   Controller. 

Iteadlne.  Penn. — The  Mayor  has  signed  ordinances  pro- 
viding for  five  blocks  of  brick  paving  and  one  of  concrete 
paving  on  various  streets.  Bids  will  soon  be  asked.  Edmond 
Ulrich  is  City  Engr. 

SniHHvnie,  Penn^(Offlclal)— Bids  will  be  received  until  8 
nm  Julv  3  by  the  City  Council,  for  grading  Milllgan  Ave. 
Fr^m  Westmoreland  Ave.  to  Locust  St.^  E.  Ikf  Watt  is  Supt. 
Pub.   Wks. 

Lnluntonrn.  Penn.— (Offlcial— Rids  will  be  received  until 
2  p  r^  Jun™  30.  b."  the  Road  Supervisors  of  Jefferson  Town- 
ohVn  Pa vette  County  for  the  construction  of  about  two  miles 
of  mfcadam  Tarvla  cov,.r.d  road  in  two  sections  of  about 
8500  ft.  and  1700  ft.  respectively.     W.  H.  Blnns  is  Secy. 

+  l'nlan«own,  Penn.— (Omclal)— Bids  for  the  construction 
of  J  road  In  Jefferson  Township  were  received  by  the  County 
rontroUer  as  follows:  F.  J.  FOYE.  $31,956  (awarded  con- 
tra t)  V.  De  Glorna,  $31,933:  McLaughlin  Construction  Co., 
$33  813-  Donora  Construction  Co..  $34,773;  J.  G.  McGulre, 
$36'S09.  Thomas  H.  Hudson  is  County  Solicitor.  Noted 
May  29. 

+WaiihlnKton,  Penn. — The  Commissioners  and  Controller 
«f  Washlniiton  County  have  awarded  the  Following  contracts 
for  road  const  ru<  lion:  1.4  miles  of  the  Finl.yvllle-Thomas 
Road  to  thi-  COI.LINS-OORDON  Contracting  Co.,  Pittsburgh, 
it  $18  390  1,4  miles  of  the  CVcll-Venice  Road  to  OFFUTT 
IcUHN  Gree  .Bburg,  P.nn.,  at  $17,061:  one  mile  of  the  Hill 
rhurc-h  Eighty- P'our  Road  to  JOHN  I,.  KI.l.i;it,  Ebensburg, 
Penn  at  $14,239:  1.2  miles  of  the  Pike  Run  Road  Extension 
to  the  I.ONOHA  CONHTRUCTIO.V  CO.,  at  $23,:iS2;  1.5  miles  of 
the  CanonHburg-Thomas  Rou.l  to  JAMES  IK  i|,|,ORAN,  Can- 
onsburg  at  $19.43X:  1.5  miles  of  the  W.-..<tland  Road  to 
SAMUEL  fJA.MIiLE,  Carnegie,  Penn.,  at  $18, .".79:  one  mile  of 
the  flayHVlll.-l'.urnHVllle  Road  to  ItlCED,  LIGGETT  &  BRITT 
ro'  Washington,  Penn.,  at  $18,285:  two  mlbs  of  the  Uealls- 
vllie  FrederUktown  Road  to  IIA.STINGS  &  PIPER.  Charlerol, 
Penn.,    at    $28,500;    600    ft.    of    the    West    Alex.uider-Burnavllle 


Road  to  the  COLLINS-GORDON  CONSTRUCTION  CO^  1.2 
Sues  o?  the  l^onora-Eldora  Road  to  DONORA  CONSTRUC- 
TION  CO  and  one  mile  of  the  same  road  to  HAbllJNGb  & 
PIPER  The  contracts  for  furnishing  the  brick  for  paving 
the  above  roads  were  awarded  to  the  M.A^CK  MFG.  CO.  and 
the  PENNSYLVANIA  CLAY  CO.,  at  prices  ranging-  from 
$17  50  to  $21.50  per  M.  John  H.  Moffitt  is  County  Controller. 
Noted   May   29. 

Dover.  Del. —  (Offlcial) — Bids  will  be  received  until  July  1 
by  the  Levy  Court  of  Kent  County  for  the  construction  of 
about  1.45  miles  of  waterbound  macadam  road.  Caleb  S. 
Kenney  is  Rd.  Engr. 

+  Baltiniore,  Md. — The  State  Road  Commissioners  have 
awarded  a  contract  to  H.  K.  FAUST.  4106  Belle  Ave.,  Balti- 
more, at  $103,079,  for  the  improvement  of  Frederick  Ave., 
from  Bentalau  St.  to  Vale  Ave.,  and  a  contract  to  P.  J.  FLAN- 
IGAN  &  SONS  120  East  Lexington  St.,  Baltimore,  at  $32,521, 
for  grading  the  Reistertown  Road  from  Ruskin  Ave.  and 
Pimlico   Gate    to   Druid   Hill   Park.      Wm.   L.    Marcy   is   Secy,    of 

A  contract  has  been  awarded  to  the  BALTIMORE  AS- 
PHALT BLOCK  &  TILING  CO.,  231  Courtland  St.,  Baltimore, 
for  street  paving  Contract  No.  120  of  Annex  Commission, 
calling  for  bituminous  concrete  on  Cedar  and  Carwell  Aves., 
and  36th,   34th  and  Dulin  Sts.,  at  $26,498. 

Salisburg,  Md. — Bids  will  be  received  until  July  8  by  the 
Highway  Commission,  of  Wicomico  County,  at  Salisbury,  for 
the  construction  of  section  of  State-aid  highway  on  the 
Spring  Hill  Church  Road,  between  Hebron  and  Spring  Hill 
Church,  a  distance  of  1.27  miles:  plans  and  specifications  on 
file  at  the  office  of  State  Roads  Commission.  534  N.  Howard 
St.,  Baltimore,  Md..  and  at  the  office  of  the  County  Commis- 
sioners, at  Salisbury. 

ToM-son.    Md Bids   will    be    received    until    July    10    by    the 

Highway  Commissioners  of  Baltimore  County,  for  the  con- 
struction of  1.39  miles  of  the  Warren  Road  and  0.76  mile  of 
the  Charles  St.  Ave.  Road,  between  Chesapeake  Ave.  and 
Joppa  Road.     E.   Stanton   Bosley  is  Secy. 

Marlon,  Va. —  (Offlcial) — Bids  will  be  received  until  July  7 
by  the  Board  of  Supervisors  of  Smyth  County  for  the  con- 
struction of  about  20  miles  of  macadam  road  in  Marion  Dis- 
trict, divided  into  four  sections,  and  for  27  miles  macadam 
road  and  30  miles  grading  in  St.  Clair  District.  Plans  and 
specifications  are  on  file  at  the  Clerk's  office,  Marion,  and 
with   P.   St.   John   Wilson,   State  Highway   Comr.,   Richmond. 

Vinton,  Va. — A  bond  issue  of  $8000  has  been  voted  by  the 
town  for  the   improvement   of  streets  and   sidewalks. 

IVem-  Cumberland,  ^V.  Va. —  (Official — Bids  will  be  received 
until  noon,  Julv  5,  by  the  County  Court  of  Hancock  County, 
for  paving  2.6  miles  of  the  County  Road  from  the  Brooke 
County  line  at  Hollidays  Cove  to  Ave.  A,  Weirton.  James 
A.    Bowers,    Weirton,    W.   Va.,    is   Engr. 

Graham,  N.  C. — The  town  has  voted  to  issue  $50,001  of 
bonds  for  paving  streets  and  constructing  sidewalks. 

St.     Augustine,     Fla The     Commissioners      of      St.      Johns 

County  have  been  authorized  by  the  Governor  to  issue 
$70,000  to  be  used  for  the  construction  of  permanent  roads. 
Tentative  plans  have  been  prepared  for  paving  three  miles 
of  John  Anderson  Blvd..  and  to  hard  surface  several  other 
roads:  also  to  complete  the  road  from  St.  Augustine  to 
Hastings    by    way    of    Elkton. 

TltuHvllle,  Fla. —  (Official) — Bids  will  be  received  until  2 
p.m.,  July  7.  by  the  Board  of  Commissioners  of  Brevard 
County  for  improving  about  3.25  miles  of  the  Indian  River 
and  Orlando  Highway  from  Mims  to  Six  Mile  Branch.  J.  F. 
Mitchell  is   Clk.     L.  R.  Paxton  is  County  Engr. 

+Selma.  Ala. —  (Official) — The  City  Council  has  awarded 
the  contract  for  paving  Dallas  Ave.  to  the  MONTGOMERY 
COURT  CO.,  at  $25,311.  Bids  were  received  on  June  12.  W. 
S.  Knapp  is  Asst.  City  Engr. 

ClarkHdale,    Miss (Official) — Bids    will    be    received    until 

July  8,  by  the  Mayor  and  City  Commissioners  for  asphaltic 
concrete  paving  on  portions  of  Second  and  Third  Sts.,  Issa- 
quena, Y'azoo  and  Delta  Aves,  About  26,000  sq.yd.  wil  Ibe 
required.  W.  S.  Bobo  is  City  Engr.  M.  W.  Purnell  is  City 
Clk. 

+New  Orleans,  La. —  (Official) — The  contract  for  improving 
Fern  St.,  from  Commercial  to  Mobile  Sts.,  was  awarded  by 
the  City  Council  to  the  BARBER  ASPHALT  PAVING  CO..  at 
$41,643,  of  which  $33,288  was  for  paving  only.  Thomas  L. 
■\Villis    is    Asst.    City    Engr. 

Newport,  Ky. — Bids  will  be  received  until  noon,  July  7, 
by  the  City  Commissioners  for  paving  York  St.,  from  Eighth 
to  Ninth  St.,  with  creosoted  wood  block  or  granite  block. 

-Wlnehester,  Ky. — Bids  will  be  received  until  8  p.m.,  July 
4,  bv  the  City  Council,  for  the  construction  of  about  15,000 
sq.yd.   brick   pavement.     S.  B.  Tracy   is  City  Clk. 

Cambridge.  Ohio. —  (Official) — Bids  will  be  received  by  the 
Director  of  Public  Service  until  noon,  July  10,  for  construct- 
ing 11.000  sq.yd,  of  vitrified  bloclt  pavement.  Karl  M.  Cos- 
grove    is   City    Engr. 

Cleveland  Heights,  Ohio — (Official) — Bids  will  be  received 
until  noon.  July  8,  by  the  Village  Council,  for  grading  Yel- 
lowstone Rd.  from  Mayfleld  to  Noble  Rd.  H.  H.  Canfleld  Is 
Village   Clk. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m.,  July  3  by  the  State  Highway  Commissioner  for  grad- 
ing and  paving  with  waterbound  macadam,  bituminous  sur- 
face, 1.86  miles  of  the  Newark-New  Lexington  Road  at  an 
estimated  cost  of  $18,726;  for  grading  and  paving  with  wa- 
terbound macadam.  2.4  miles  of  the  Canton-Slcubenvllle 
Road  at  an  estimated  cost  of  $31,096.  James  R  .Marker  is 
Comr. 

Bids  will  be  received  until  2  p.m..  July  3  for  grading  and 
paving  with  concrete,  1.10  miles  of  the  Scotland  Station 
Easterly  Road  at  an  estimated  cost  of  $15,453;  for  grading 
and  paving  with  concrete  2.64  miles  of  the  Akron-Youngs- 
town    Road    at    an    estimated    cost    of    $34,991. 

+The  Board  of  Control  has  awarded  contracts  for  street 
improvements  as  follows:  Sullivan  Ave.,  from  Central  to 
Hague    Ave,,     (asphalt)     ANDREWS      I'AVING      CO,,     $113,875; 
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!;?,;?■> '''^o.f'.'^T  winner  tu  Woodland  Ave.,  (iisuhhlt)  A.  (i. 
PUGH,  I|I20,17(.;  Monroe  Ave.  from  Broad  to  Oak  St..  $3101!; 
Monroe  Ave.  from  Oak  St,  to  Uryden  Ud..  $6092  and  I'ark- 
wood  Ave.  from  Clifton  to  Mt.  Vernon  Ave.,  $8721.  The  fol- 
lowing contraels  were  awarded  for  brick  pavlnir;  East  Ave. 
from  Oakley  to  Maynard  Ave..  M.  T.  HALEY,  iMH;  lltli  St. 
from  the  first  alley  north  of  Broad  to  LonK  St..  S.  T. 
KNIGHT.  $50118.  Factory  St..  from  Buttles  to  First  Ave..  B.  P. 
I'ATTEUSON.  .i;c,:is:i;  Leehn.-r  Ave.  from  Nell  to  Harrison 
Ave..  B.  F.  r.VTTIOUSON,  $,';s39;  Oakley  Ave.  from  I'almetto 
to  Sullivan.  FoI>BY  BROS.,  $19,797;  .SehlUer  St.  from  Hljih  to 
raisoiiH,  $2.';.;Mi7;  Sheldon  Ave.  from  I'ar.ions  to  Kim-.  S.  T. 
KNKillT.  $15,479.  Second  Ave.  from  HlKh  to  Sixth  St..  B.  F. 
I'ATTIOTtSoN,  $15,158;  Sixth  St.  from  Fifth  to  11th  Ave.,  S. 
T.  KNK-.HT.  $17,230.  Welch  Ave..  Barsona  to  Anne  St..  W.  H. 
GRAH.AM.  $B.'!03.  Markison  Ave..  High  St.  to  Parsons  Ave., 
ANDREWS  I'AVINIJ  Co..  $2!l.7(i4;  Bechner  Ave.  from  Doren 
to  Sullivant  Ave.   FoBEY   BROS..   $10,814. 

Unytuu,  Ohio— Bids  will  he  received  until  July  2  by  the 
r>ireotor  of  Public  Service  for  paving  varlotjs  streets  and 
alleys,  also  for  resuriaring  various  streats  and  replacing 
curb,  gutter  and  concrete  sidewalks.  R.  P.  Sebold  is  Dir. 
Chas.  J.  Gross  is  Secy. 

Kuclld,  Ohio — (Offlclal — Bids  will  be  received  until  noon. 
July  14,  by  the  Village  Council  for  grading,  draining  and 
paving  with  biick  parts  of  Bampson  Drive.  Cromwell.  Co- 
lonial, Quenton  and  Mannering  Roads.  Fred  H.  Schoaff  is  Vil- 
lage   Clk. 

(Iroenivlcli,  Ohio — Bids  will  be  received  until  noon.  July 
14,  by  the  Village  Council,  for  about  5700  sq.yd.  brick  or 
bituminous  macadam  pavement  on  various  streets.  F.  H. 
Daniels  is  Village   Clk. 

Junction  City,  Ohio — Bids  will  be  received  until  June  28, 
by  the  Village  Clerk  for  improving  portions  of  Main  and 
Logan    Sts. 

+L.owellT'llle,  Ohio — (Official) — The  Trustees  of  Poland 
Township  have  awarded  the  conti'act  for  paving  a  portion  of 
Section  1  of  the  Poland-Struthers  Road  with  brick  to  CHAS. 
HARRIS.  Y'oungstown,  Ohio,  at  $9000.  W.  J.  Maurice. 
Lowellviile,    is    Township    Clk.      Noted   June    12. 

Ropky  River,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  22,  by  the  Village  Council,  for  the  construction  of 
concrete  sidewalks  on  North  Ridge  Road.  Frank  Mitchell 
is  Village   Clk. 

+W^yainlng',  Ohio— (Official) — The  Village  Council  has 
awarded  the  contract  tor  improving  various  streets  to  the 
ANDREWS  ASPHALT  PAVING  CO..  Hamilton.  Ohio,  at  46c. 
per  lin.ft.  Other  bidders  were:  Elliott  Bros.,  48c..  Wm.  Bar- 
ber, 54c.,  and  J.  Mcjoint.  51c.  George  Eversman  is  Clk.  Noted 
May  22. 

In«llana^(Official) — Bids  will  be  received  for  road  im- 
provements  in    Indiana  as  follows: 

July  1.  at  Fort  Wayne,  by  the  Commissioners  of  Allen 
County  for  the  construction  of  two  roads.  Calvin  H.  Brown 
is   Audr. 

July  3.  at  Bluffton.  by  the  Commissioners  of  Wells  County 
for  the  construction  of  five  stone  roads.  L.  A.  Williamson  is 
Audr.  July  7,  at  Franklin,  by  the  Commissioners  of  Johnson 
County,  for  the  construction  of  a  road  in  Hensley  and  Union 
Township.      H.    L.    Knox    is    Audr. 

July  7.  at  Kentland.  by  the  Commissioners  of  Newton 
County  for  the  construction  of  roads  in  Iroquois  and  Jeffer- 
son  Townships.      S.    R.    Sizelove    is   Audr. 

July  7,  at  Shoals,  by  the  Commissioners  of  M.artin  County 
for  building  a  road  in  Perry  Township.  Lorenzo  D.  Haga  is 
Audr. 

July  7.  at  Vernon,  by  the  Commissioners  of  Jennings 
County  for  the  construction  of  roads  in  Geneva  and  Lovett 
Townships.      G.    H.    Bernhardt    is    Audr. 

July  7.  at  Rushvilie,  by  the  Commissioners  of  Rush  County 
for  improving  the  Louden  Road.  Walker  Township.  Allen 
R.  Hoiden  is  Audr. 

July  7,  at  Scottsburg.  by  the  Commissioners  of  Scott 
County  for  the  construction  of  roads  in  Lexington.  Johnson. 
Jennings  and  Vienna  Townships.      Robert   Blunt   is   .Audr. 

July  7.  at  Greenfield,  by  the  Commissioners  of  Hancock 
County  for  the  construction  of  a  road  in  Sugar  Creek  Town- 
ship.     Lawrence    Wood    is   Audr. 

July  7,  at  Fowler,  by  the  Commissioners  of  Benton  County 
for  the  construction  of  a  crushed  limestone  road  in  Center 
Township.      Warren  Mankey  is  Audr. 

July  7,  at  English,  by  the  Commissioners  of  Crawford 
County  for  the  construction  of  a  road  in  Union  township. 
Jos.  B.   Enlow   is  Audr. 

July  7,  at  Mount  Vernon,  by  the  Commissioners  of  Posey 
County  for  the  construction  of  three  gravel  roads.  Jos  R. 
Haines    is    Audi". 

July  7.  at  Rensselaer,  by  the  Commissioners  of  Jasper 
County  for  the  construction  of  roads  in  Gillam  and  Kanka- 
kee Townships.      J.   P.    Hammond  is   Audr. 

July  8.  at  Rockville.  by  the  Commissioners  of  Parke 
County  for  the  construction  of  seven  gravel  roads.  James  E. 
Elder   is   Audr. 

July  8.  at  Marion,  by  the  Commissioners  of  Grant  County 
for  the  construction  of  five  roads  in  Center  Township  and 
one   in   Washington   Township.     E.   H.   Kimball  is  Audr. 

July  8,  at  Logansport,  by  the  Commissioners  of  Cass 
County  for  the  construction  of  a  road  in  Eel  Township.  J. 
E.    Wallace    is    Audr. 

July  8,  at  Corydon.  by  the  Commissioners  of  Wabash 
County  for  the  construction  of  a  road  In  Pleasant  Township. 
D.    Showalter    is    Audr. 

July  8.  at  Martinsville,  by  the  Commissioners  of  Morgan 
County  for  the  construction  of  a  brick  road  In  Washington 
Township.     J.    S.    Whitaker   is   Audr. 

July  S.  at  Plymouth,  by  the  Commissioners  of  Marshall 
Countv  for  the  construction  of  roads  in  Bourbon  Townshio 
C.    F.    McCoy   is    Audr. 

July  8.  at  Princeton,  by  the  Commissioners  of  Gibson 
County  for  the  construction  of  roads  in  Barton  and  Mont- 
gomery Townships.      William   T.    Roberts   is   Audr 

July  8.  at  Kokomo,  by  the  Commissioners  of  Howard 
County  for  the  construction  of  gravel  roads  in  Ervin.  Taylor 
and   Honey  Creek  Townships.      E.   B.   Swift  is   Audr. 


.luly  8.  at  Rockville.  by  the  CommlHsloncr.s  of  I'lke  County 
lor  Ihc  construction  of  five  highways.  John  l>.  Gray  Is 
.\udr. 

July  *>.  at  Valparaiso,  by  the  CommlBsloners  of  Porter 
f  ounly  for  the  construction  of  a  road  in  Washington  Town- 
ship.    C.   A.   Blachlv  is    Audr. 

July  9,  at  Crown  Point,  by  the  Commissioners  of  Lake 
(  ounty  for  constructing  six  gravel  roads.  Chas.  A.  John- 
son is  Audr. 

July  9,  at  Bloomlngton,  by  the  CommlsslonerH  of  Monroe 
County  for  the  construction  of  roads  In  Richland  and  Van 
liuren  Townships.      \V.   F.   Klnser  is   Audr. 

July  9,  at  Columbus,  by  the  Commissioners  of  Barthole- 
mew  County  for  the  construction  of  roads  In  Columbus.  Han- 
eock   and   Cliffy   Townships.      Philip   Safer   Is   Audr. 

July  10.  at  Crown  Point,  by  the  Commissioners  of  Lake 
(ounty  for  the  construction  of  two  roads  In  Calumet  Town- 
ship.     Chas.   A.   Johnson    is   Audr. 

,,  -'".'y  ,"'  ,'■'  f'Orydon.  by  the  Commissioners  or  Harrison 
(  o>"i  y  tor  the  construction  of  a  road  in  Heth  township  ' 
L.   O  Bannon  is  Aud" 

Brome 


+C'ory4lon 

County    hav 


Commissioners    of    Harrl- 

I'lT  T   Mj«  .:»   tiAAa   e     --.^  —    "    ™^''    '"    QUEBBLEMAN    & 

1_ILLARS  at  $4449  for  the  construction  of  a  road    in  Harrison 

bids.      J.    L.    O'Bannon    is 


othe 


Township.       mere    were 
Audr.      Noted    May    29. 

low"b!dTH','".Vl'%  7?t~'^^^     Republic     Construction     Co.     was 
iow    bidder  at  $2.75   per  sq.yd.,   for  6980   sq.vd.   creosoted   wood 

Pub    Wks"'"'"'"     ""  ^^"^  ^'-     ^^'"'-  ^-  Sch?ader  is  Pres    Bd    of 

+  Detrolt.    MIoh — The     Department     of    Public    Works    has 

Ta^'^MERCEr".'?   {T;  Ifo'^K^Vh  P'-'^'"^   on 'five   streets  to 
J.    A.    MiiKCER   ^t    $41,592.      J.    J.    Haarer    is   Comr. 


Clg'In,   III. —  (Official) — Bids   will   be   received   until   10   am 
June    30.    by    the    Board    of    Local    Improvements    for    navi^^ 
PE.rts   of  Milwaukee   St.   and   Riverside^  Ave    wi?hbr?ck    abJiuf 
M93  sq.yd.  Albert   Fehrman  is  Pres.      WilUara   F    SyHa'is  City 

ahn^r''T9?n*nn"'-~'^*'''  ^''^  Council  has  passed  ordinances  for 
about  125,000  sq.yd.  pavement  on  various  streets  to  be  com- 
pleted this  summer  and  bids  will  soon  be  asked  The  an- 
proximate   cost   is    $250,000.      Chas.   Hepner   is    City   Engr      ^ 

ri„,.r.T"rh".'  'V'^T-^''  Board  of  Local  Improvements  has  or- 
deied  the  advertisement  of  bids  for  paving  Cedar  St  from 
Warner  Ave.  to  Brotherson  St.  The  (:ity  Engineer  hak  bee^ 
instructed  to  prepare  plans  and  estimates  for  paving  Rich- 
^°puv'^Jn    f"""™    Knoxville   Ave.    to   North    St.      LC    Jeffries 

„.,,hV""''1'°' »"*^i?~'^''^.  ^"'^■''^  °f  Public  Works  contemplates 
?^nh^f.  H'''r,'"?,'",,S'-  .a";?..  West  Washington  Ave.  with 
a.-sphalt.      E.    E.    Parker    is    City    Engr. 

pw?;^?"h"Tw''*"*'  y^*''T"7he   Department   of   Public   Works   has 

ir  fr,  M.ti^''  contract  for  paving  Reed  St.  from  Washington 
eik,^,,  2"?'  ^''^-  "!,"*'  granite  block  to  JOHN  WEIHER  at 
!J  isnnr;''"^  for  macadamizing  Auer  Ave.  to  J.  H.  DONAHUE 
at  $i)005.     F.  G.   Simmons  is  Comr. 

Bloomlield,    lon-a— Bids    will    be    received    until    July    24.    by 
the    City    Council    for    about    5000    sq.yd.    paving    and    3500    lin. 
■;    ?}',■      -^"'^    '*^'"    ^^    accepted    for    brick.,   concrete    or    as- 
phaltic   concrete   pavement.      A.    B.    Welch   is  City   Clk. 

Eajtle  Grove,  lon-a— (Official)— Bids  will  be  received  until 
7:30  p.m.,  June  30.  by  the  City  Clerk  for  the  construction 
of  about  32.168  sq.yd.  of  brick  block,  Portland  cement  con- 
crete, asphaltic  concrete  or  bitulithic  pavement,  and  2722 
lin  ft.  combined  curb  and  gutter.  C.  H.  Currle,  Webster 
City,   Iowa,    IS   Engr.-in-Charge. 

Hamburg,  Iowa — It  is  reported  that  bids  will  be  received 
about  July  15  by  the  City  Council  for  about  38.000  sq.yd. 
pavement,  various  standard  materials  and  12,000  lin.ft.  curb 
and  gutter.     H.   Grevenkamp  is  City  Engr. 

Shenandoah,  Iowa — The  City  Council  has  passed  ordin- 
ances authorizing  the  construction  of  15  blocks  of  asphalt 
pavement,    and    bids    will    soon    be    asked. 

Ilutte,  Jlont — Bids  will  be  received  until  July  1  bv  the 
City  Council,  for  about  5000  sq.yd.  bitulithic  paving.  W  A. 
Willis   is  City   Clk.      Paul   A.    Gow   is   City   Engr. 

Kan.sn!i  City,  Mo. — Bids  will  be  received  until  June  30  by 
the  Commissioners  of  Jackson  Countv  for  grading  and  drain- 
ing about  4.66  miles  of  the  Stayton  Road. 

Conway,  Ark — (Official) — Bids  will  be  received  until  3 
p.m..  July  2.  by  Street  Improvement  District  No.  1  for  the 
construction  of  approximately  12.000  sq.vd.  of  paving.  3500 
lin.ft.  curb  and  gutter  and  700  ft.  of  storm  sewer.  G.  H. 
Burr  is  Engr.     W.  M.  Harrell   is  Secy.     Noted  May  22. 

+Belton,  Tex — The  Board  of  Commissioners  of  Bell 
County  has  awarded  the  contract  for  the  construction  of 
roads  in  Precinct  No.  1  to  the  WITT,  FOUNTAIN  SHAW  EN- 
GINEERING CO..  Dallas.  Tex.,  at  approximately  $150,000. 
There   were   13    other   bidders. 

+GreenTiIIe.  Tex. — The  City  Council  has  awarded  the  con- 
tract for  paving  various  streets  with  asphaltic  concrete  to 
LEVY  &  LEVY^  Muskogee,  Okla.  A.  L.  Donaldson  is  City 
Engr. 

Denver,  Colo — The  State  Highway  Commissioner  has 
announced  that  $1,000,000  will  be  spent  for  the  construction 
of  state  roads  during  1913.  and  it  is  estimated  that  the  var- 
ious counties  will  spend  $1,250,000  additional  on  county 
highways. 
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T'-uoTuu,  j»r.» The  Commissioners  of  Special  Road  Dis- 
trict No.  1  have  awarded  the  contract  for  the  construction  ot 
the  Central  Ave.  Blvd.  to  the  ARIZONA  ASPHALT  PAVING 
CO.  at  $32,000.  Bitulithic  on  a  concrete  base  will  be  usea. 
E.   M.   Lamson   is  Cik.      Noted  May    S   and   May   22. 

+Moiiroe,  Wash.— The  City  Council  has  awarded  a  eon- 
tract  for  3961  lin.ft.  ot  paving  to  H.  C  MALOTT  6526  17th 
St  .  N.  E.,  Seattle,  at  f  19.300.  G.  F.  Cook  is  City  Clk.  Noted 
May  29. 

+Rentan,  Wash (Official) — The  contract  for  the  improve- 
ment of  Cedar  St.  was  awarded  by  the  City  Council  to 
GEORGE  A.  BANDERETT,  Renton.  at  $5873.  C.  R.  Camp- 
bell bill  $5945.      Grant   Bates  is  City  Clk.     Noted  May  29. 

+Spokan<-.  Wash.— The  City  Council  has  awarded  the  con- 
tract for  paving  Mission  Ave.  to  MITCHELL  BROS..  Ex- 
change Bank  Bldg..  Spokane,  at  $39,764,  using  Spokane  Bi- 
tuminous No.   2.      Noted  June    19. 

The  Citv  Engineer  has  completed  plans  for  paving  l,Jth 
Ave.  from  "Ferris  Court  to  Grand  Blvd..  about  29.000  sq.yd. 
Bids  will  soon  be  asked.  D.  C.  Coates  is  Comr.  of  Pub. 
AVks.  ^ 

Glendale,  Calif. — The  City  Trustees  plan  to  pave  Broadway 
from  Glendale  to  Central  Ave.,  a  distance  of  almost  one  mile. 
Asphalt   will    be   used,    with   concrete   curb    and    gutter. 

+Iiiele'n-ood.  Calif. — The  contract  for  the  construction  of 
macadam  pavement,  concrete  curb,  gutters  and  sidewalks  on 
Spruce  St.  was  awarded  to  S.  G.  CUMMINGS,  1302  North 
22nd  St.,  at  $13,955. 

Los  .4nKeles,  Calif. — The  City  Trustees  have  awarded  the 
contract  for  the  improvement  of  Chesterfield  Sq.,  bounded  by 
Slauson  and  Western  Aves.,  Arlington  and  51st  Sts..  to  FORD 
&  STOUT,  at  approximately  $87,000.  The  work  includes 
700,000    sq.ft.    asphalt    paving    on    concrete    base. 

Pomona,  Calif. — A  special  election  will  shortly  be  held  to 
vote  on  an  issue  of  $75,000  of  bonds,  the  proceeds  to  be  used 
for  street  improvements.     C.   E.   Bayley  is  City  Engr. 

+Saii  DIeeo,  Calif. — The  City  Trustees  have  awarded  the 
contract  for  grading  Robinson  Ave.  from  Tenth  to  Florida 
St.  to  the  C.  L.  HYDE  CONSTRUCTION  CO.,  at  $10,061.  Wm. 
M.  Rumsey  is  City  Engr. 

San  Francisco,  Calif. — The  Board  of  Public  Works  has 
requested  the  Board  of  Supervisors  to  appropriate  $40,419 
for  paving  Bay  St.  from  the  Embarcadero  to  Leavenworth 
St.  The  Board  of  Public  Works  is  also  planning  to  pave 
First  St.  from  Market  to  Mission  St.,  with  vitrified  brick. 
M.    M.    OShaugnessy    is  City   Engr.    k. 

San  Rafael,  Calif This  city   contemplates   spending   $100,- 

000  for  street  improvements.  $25,000  for  a  street  repairing 
plant.  $25,000  for  an  incinerator,  and  $40,000  for  dredging 
the   San   Rafael   Canal. 

+  Venlce,  Calif.— THE  METROPOLITAN  CONTRACTING 
CO.,  155  Wilson  Building,  Los  Angeles,  was  awarded  the  con- 
tract at   $10,132,   for  improving   Washington   Blvd. 

Ventura.   Calif Bids    will   be   received   until   .luly   9   by  the 

Board  of  Supervisors  of  Ventura  County  for  paving  the  Mon- 
talvo  Bridge  with  3%-in.  asphalt  macadam.  The  bridge  is 
1824  ft.  long  and  19 Vi  ft.  wide.  J.  B.  McClosky  is  County 
<;ik. 

Montreal.    Que The    Board    of    Control    has    recommended 

that  the  City  Council  pass  an  ordinance  for  paving  and  other- 
wise improving  the  Champ  de  Mars  at  an  estimated  cost  of 
$35,400. 

+  Rerlln,  Ont. —  fOfficial) — The  City  Council  has  awarded 
the  contract  for  various  street  improvements  to  the  WAR- 
REN BITUMINOUS  PAVING  CO.,  103  Bay  St.,  Toronto,  Ont., 
at  $51,628.  H.  Johnston  is  City  Engr.  A.  H.  Millar  is  Clk. 
Noted    June    5. 

Merrlton.   Ont. — (Official) — Bids  will  be  received  until   July 

10  bv  the  Town  Clerk  for  constructing  concrete  sidewalks 
on  various  streets  at  an  estimated  cost  of  $20,000.  R.  Clark 
is   Town    Clk.      F.   N.   Rutherford    is    Engr.      Noted   June    19. 

Ottawa.  Ont. — The  City  Council  plans  street  improvements 
in  the  near  future  at  an  estimated  cost  of  $15,000.  F.  C. 
Aakwlth   Is   City   Engr. 

+CnlKary.  .\lta. — The  City  Council  has  awarded  the  con- 
tract for  50.000  sq.yd.  asphaltlc  concrete  paving  to  the 
CROWN  PAVING  &  CONSTRUCTION  CO.,  at  prices  ranging 
from  $2.45  to  $2.75  per  sq.yd.,  and  65c.  per  ft.  for  curb  and 
gutter. 

Red  Deer.  Altn, — The  taxpayers  have  passed  bylaws 
authorizing  the  expenditure  of  $10,000  for  sidewalk  construc- 
tion and   $8000  for  other  street  Improvements, 

FKOKRAI.,    (iOVKHNMRXT    WORK 

Meehnnlenl  Kciulpmvnt — Bangor,  Malm —  RidH  will  be  re- 
ceived by  Oscar  VVenderoth,  .Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  until  3  p.m.,  July  31,  for  the  mechanical 
equipment,  except  lighting  H)  ' 
the  U.   S.    post  office   at   Bangor. 

DredKlnic — Boston,  Mass. — (Official) — Bids  were  received, 
June  14.  by  Col.  Fredirle  V.  Abbot,  Corps  Engrs.,  U.  S.  A., 
lioHton  for  dredging  In  the  Merrlmac  River:  (a)  below  Rocks 
I'.rldge;  (b)  above  Rocks  Bridge  and  at  Curriers  Shoal:  Bay 
Slati-  Dredging  Co..  lioHton,  (a)  1.95  per  cu.yd.;  (b)  86c.; 
<Jommonwealth   Dn^dglng  Co.,   lioston,    fa)    2.20;    (b)   74c. 

llnlldInK— (llngham,  Mass.— Bids  will  be  r.telved  until  U 
a.m.,  July  12,  by  the  Bureau  of  Yards  aud  Docks  Nav? 
nei»t.,  Wanhlngton,  D.  C.„  for  the  construction  of  a  maf^azlne 
for  HmokeleHH  powder  at  the  naval  magazine  at  HIngrham. 
The   sum    of    $16,000    Is    available    for    the    work. 

IleatInK  IMnnI— Newport,  R.   I.— Bids  will   1m-   received  until 

11  a.m..  July  12.  by  the  Bureau  of  Yards  ati.l  Docks.  Navy 
Dept..  Washington,  D.  (;.,  for  llie  erection  of  a  building  for 
the  heating  plant  at  the  Naval  IIoHpltal  Re.H.  rvallun,  New- 
port. 


-A-Dredging — New  Haven,  Conn. —  (Official) — Bids  will  be 
received  until  2  p.m.,  July  25,  by  Maj.  G.  B.  Piilsbury,  Corps 
Engrs.,  U.  S.  A.,  New  London,  Conn,,  for  dredging  in  New 
Haven   Harbor. 

Dredging — New  London,  Conn. — Bids  will  be  received  by 
Maj.  G.  B.  Piilsbury,  Corps  Engrs.,  U.  S.  A.,  New  London. 
Conn.,  until  July  5,  for  dredging  in  Housatonie  River,  Conn. 

-^Dredging — New  York.  N.  Y. —  (Official) — Bids  will  be  re- 
ceived by  Col.  Frederic  V.  Abbott,  Corps  Engrs.,  U.  S.  A., 
Army  Bldg.,  New  York,  until  noon,  July  19,  for  dredging 
in  the  Raritan  River,  N.  J. 

Dredging — Philadelphia,  Penn. — Bids  will  be  received  un- 
til 11  a.m.,  July  12,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  dredging  at  the  Philadelphia 
Navy    Y'ard. 

^Dredging — Wilmington,  Del. —  (Official) — Bids  will  be  re- 
ceived until  11  a.m.,  July  27,  by  May  R.  R.  Raymond,  Corps 
Engrs.,  U.  S.  A.,  Wilmington,  for  dredging  the  harbor  at 
Wilmington. 

Seanall — Annapolis,  Md. — (Official) — Bids  were  received  as 
follows,  June  21,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  reinforced- 
concrete  seawall  at  the  Naval  Experiment  Station,  Annapolis: 
Item  (1).  work  complete,  using  cylindrical  shells,  type  (A), 
(B)  or  (C);  Item  (2),  net  price  for  omission  of  each  bay 
of  6  ft.,  using  cylindrical  shells,  type  (A),  (B)  or  (C) ;  Item 
(3),  net  price  per  pile  in  place  for  another  piles  if  present 
piles  cannot  be  used:  Item  (4),  amount  to  be  deducted  under 
Item  (1),  it  each  shell  In  234  ft.  of  the  south  wall  is  made 
8  ft.  long  instead  ot  6  ft.,  types  (A),  (B)  or  (C).  Twohig  & 
Easterly.  Norfolk,  Va.,  (lA),  $56,571:  (IB),  $51,547;  (IC) 
$51,460;  (2A)  $370:  (2BC)  $330:  (3)  $64;  (4A)  $1840;  (4BC) 
$1532,  Interstate  Construction  Co.,  1170  Broadway,  New  York, 
(lA)  $58,500:  (IBC)  $54,800;  (2A)  $440;  (2BC)  $410;  (3)  $16; 
(4A)  $2480;  (4BC)  $1320.  Riverside  Contracting  Co.,  39  Cort- 
landt  St.,  New  York.  (lABC)  $66,600;  (ABC)  $480;  (3)  $25; 
(4ABC)  $1200.  Sanford  &  Brooks,  24  Commerce  St.,  Baltimore, 
Md.,  (lA)  $41,700;  (IBC)  $48,200:  (2A)  $300;  (2BC)  $350:  (3) 
$15;    (4A)    $1700;    (4BC)    $2300.      Amount   available,    $50,000. 

-A^Repalrs  to  Mechanical  Equipment — Washington,  D.  C. — 
(Official) —  Bids  will  be  received  until  3  p.m.,  July  21.  by 
Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washington, 
for  repairs  to  the  mechanical  equipment  of  the  U,  S.  Treasury 
and  the   Butler    Building,   Washington. 

Shell — Washington,  D.  C. — The  following  bids  were  re- 
ceived June  13  by  the  Chief  of  Ordance,  Washington,  for 
furnishing  projectiles:  Item  (1)  100  14-in.  A.  P.  shell.  Model 
1909:  (2)  600  12-in.  D.  P.  shell.  Model  1908,  weight  1046  lb.; 
(3)  700  12-in.  D.  P.  mortar  shell.  Model  1911.  Washington 
Steel  &  Ordnance  Co,,  Washington,  D.  C.  (1)  $524  each;  (2) 
$320  each;  (3)  $230  each.  American  &  British  Mfg.  Co., 
Bridgeport,  Conn.;  (2)  for  200  only,  $335  each:  (3)  for  300 
only,  $221  each.  Midvale  Steel  Co.,  Philadelphia,  Penn.,  (1) 
$620  each;  (2)  $408  each;  (3)  $29S  each.  Watertown  Arsenal, 
Watertown,  Mass.,  (2)  $250  each;  (3)  $175  each.  Bethlehem 
Steel  Co.,  South  Bethlehem,  Penn.,  (1)  for  100,  $565  each;  (2) 
$312    each;    (3)    $246    each. 

+Coal  Barges — Washington.  D.  C. — The  U.  S.  Government 
has  awarded  the  contract  for  the  construction  of  10  coal 
barges  to  WILLIAM  CRAMP  &  SONS  SHIP  &  ENGINE  BLDG. 
CO.,  Beach  and  Ball  Sts.,   Philadelphia,  Penn.,  at  $185,000. 

-ArAsh  Conveyor — Washington,  D.  C. —  (Official) — Bids  will 
be  received  until  2  p.m.,  June  30,  by  the  Department  of  the 
Interior,  Washington,  for  the  furnishing  all  labor  and  ma- 
terial required  in  the  erection  and  completion  of  an  ash  con- 
veyor for  the  central  heating  plant,  Freedman's  Hospital, 
Washington,  in  acordance  with  drawings  and  specifications 
for  the  work,  copies  of  which  may  be  obtained  on  application 
to  the  Chief  Clerk  of  the  Department.  Award  will  be  made 
of  contract  subject  to  appropriation  by  Congress  to  meet  the 
expense  of  the  work. 

+Forglngs — Washington,  D.  C— The  contracts  for  fur- 
nishing six  sets  of  12-in.  50-calibre  steel  gun  forgings  for  the 
Navy  Ordnance  Department,  bids  opened  June  4,  has  been 
awarded  to  the  MIDVALE  STEEL  CO..  Philadelphia,  Penn., 
at  34.5c.  per  lb.  for  four  sets:  and  to  the  BETHLEHEM 
STEEL  CO.,  South  Bethlehem,  Penn.,  34.5c.  per  lb.  for  two 
sets. 

*Loek  and  Dam — Wheeling,  W.  Va. —  (Official) — Bids  will 
be  received  until  11  a.m.,  July  23,  by  Maj,  F.  W.  Altstaetter, 
Corps  Engrs.,  U.  S.  A.,  Wheeling,  for  the  construction  of  Lock 
and  Dam  No.  16,  Ohio  River. 

Boiler,  Etc. — Asheville,  N.  C. —  (Official) — Bids  will  be  re- 
ceived until  noon,  June  27,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D  .C,  tor  a  new  heating 
boiler,  breeching,  stack,  etc.,  in  the  post  office  and  court 
house,  Asheville,  N.  C,  in  accordance  with  the  specifications 
copies  of  which  may  be  obtained  at  this  office,  at  the  discretion 
of  the   Supervising  Architect. 

Buildings — Cherokee,  N.  C. — Bids  will  be  received  until 
2  p.m.,  July  11,  by  the  Commissioner  of  Indian  Affairs,  Dept. 
of  the  Interior,  Washington,  D.  C,  for  the  construction  of 
frame  quarters  and  a  brick  laundry  at  the  Cherokee  Indian 
School.    Cherokee. 

Concrete  Wharves — Charleston,  S.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington,  D.  C,  until  11  a.m.,  July  31,  for  constructing 
concrite  wharves  at  the  Charleston  Navy  Yard.  Estimated 
cost,    $290,000. 

•  Dredging— Jacksonville,  Fla.  — (Official)  —  Bids  will  be 
received  until  noon,  July  21,  by  Maj.  J.  R.  Slattery,  Corps 
Engrs.,  U.  S.  A.,  Jacksonville,  for  dredging  and  rock  re- 
moval  at  Trout   Creek  Cut   In  St.   Johns   River,   Fla, 

•  Dredging — Mobiled.  Ala, —  (Official) — Bids  will  be  re- 
ceived until  11  a.m.,  July  25,  by  Lieut. -Col.  C.  A.  F.  Plager, 
Corps  lOngrs.,  U.  H.  A.,  Mobile,  for  dredging  In  the  harlior 
of  Mobile. 

Post  omce — Cynthlana,  Ky, —  (Official)  —  Bids  were  received 
as  follows,  June  17,  by  (Jscar  Wendernth,  .Superv.  Arch.,  Treas- 
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ury  Dipt..  WashlnKton,  D.  C,  tor  the  construction  of  a  poat 
olUce  at  Cynthiana:  ca)  l^inustono;  (b)  sanilslonc:  M.  VeaK<r 
&  Son,  Uanvllk-.  111.,  (a)  ?60.56o;  (b)  IJBI.BBC;  Oeorsu  W. 
Stiles  Construction  Co.,  ChicaBO.  III.,  (a)  J5(;,fi78;  (b)  $61.- 
600;   O.   V.    Ha.vmond   Lumber   &   Construction   Co.,   Cynthiana, 

(a)  $74,S60. 

PoMt  otilcc — Uu  Quoin,  111. —  (Omclal) — Hlds  were  received 
as  follows,  June  111,  by  Oscar  VVenderoth,  .Superv.  Arch., 
Treasury  Dept.,  Washing  ton,  U.  C  for  the  construction  of  a 
post  oltlce  at  Du  tiuoin:  ta)  Llnustoiie,  (b)  sandstone:  August 
Ohm.  Terre  Haute,  Ind.,  (a)  *6S,50U;  (;eor>;e  VV.  Stiles  Con- 
struction Co.,  Chicago,  III.,  (a)  $61.4GS;  (b)  *68,5UU;  K.  b. 
Moore,  l.afayette,  Ind..  (a)  $61,701;  (b)  $66,116;  James  Corse, 
Racine,  Wis.,  ta)  $61,000;  (b)  $64,000;  Hiram  Lloyd  Building 
&  Construction  Co.,  St.  Louis,  Mo.,   (a)   $66,215;   (b)    $68,215. 

I'oNt-Ollice — Rochelle,  HI. —  tOfflcial) — Bids  were  received 
as  follows,  June  17,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Uept.,  Washington,  D.  C,  for  the  construction  ot  a 
post-oltice  at  Rochelle:  (a)  limestone;  (b)  sandstone:  James 
Corse,  Racine.  Wis.,  (a)  $52,220;  lb)  $54,495;  Alexander  & 
Dinnie,  Rockford,  111.,  (a)  $56,485;  lb)  $58,235;  Barnes  Bros., 
Loeansport,  Ind..  ta)  $54,000:  (b)  $55,000;  Shegland  &  Wid- 
berg,  De  Kalb,  111.,  (a)  $73,002;  (b)  $74,342;  George  W.  Stiles 
Construction  Co.,  Chicago,  111.,  (a)  $52,005;  (b)  $55,600;  W.  J. 
McAlpine,  Di.xon.  111.,  (a)  $54,104;  (b)  $54,060;  Israel  Doan  s 
Sons  Co..  Aurora,  111.,  ta)  $73,627;  (b)  $76,267;  Hart  Bros.. 
Rockford,  111.,   (a)   $60,702;    lb)    $60,702. 

Cement — Milwaukee,  Wis. —  (Official) — Bids  were  received 
June  16.  by  Lieut.-Col.  George  A.  Zlnn.,  Corps  Engrs.,  U.  S. 
A.,  Milwaukee,  for  10,000  bbl.  of  cement  (Portland)  for  use  at 
Sheboygan  and  Milwaukee,  (a)  8000  bbl.  at  Sheboygan;  (b) 
SOOO  bbl,  at  Milwaukee;  (c)  credit  for  return  of  bags;  (d) 
totals;  Lehigh  I'ortland  Ciment  Co.,  Chicago,  111.,  (Lehigh 
Brand),  (a)  $1.98;  (b)  $1.80;  (c)  lOc:  (d)  $30,240;  Alpha 
Portland  Cement  Co.,   Easton,  Penn.    (Alpha  Brand),   (a)    $1.80; 

(b)  $1.60;  (c)  lOc;  (d)  $27,920;  Atlas  Portland  Cement  Co., 
New  York  City  (Atlas  Brand),  (a)  $1.S2;  (b)  $1.80;  (c)  10c. ; 
(d)  $28,960;  Universal  Portland  Cement  Co.,  Chicago,  111. 
(Universal  Brand)  (a)  $1.80;  (b)  $1.71;  (c)  lOc;  (d)  $28,- 
080;  Western  Lime  &  Cement  Co.,  Milwaukee,  Wis.  (Huron 
Brand),  (a)  $1.80;  (b)  $1.69;  (c)  lOc;  (d)  $27,020;  Lake  Shore 
Stone    Co.,    Milwaukee.    Wis.    (Chicago    AA    Brand),     (b)    $1.77; 

(c)  lOc;    (d)    $14,160. 

-^Breakwater  and  Pile  Pier — Sheboygan,  Wis. —  (Official) — ■ 
Bids  were  received  June  16,  by  Lieut.-Col.  George  A.  Zinn, 
Corps  Engrs.,  U.  S.  A.,  Milwaukee,  Wis.,  for  the  construction 
of  a  reinforced  concrete  caisson  breakwater  and  pile  pier,  re- 
moving old  pier,  and  dredging  at  Sheboygan.  The  bids  fol- 
low: Robert  Love  &  Co.,  Muskegon.  Mich..  $223,465;  Greiling 
Bros.  Co.,  Green  Bay.  Wis..  $162,970;  Wisconsin  Dredge  & 
Dock  Co..  Sheboygan.  Wis.,  $187,951;  Muskegon  Dock  .& 
Dredging  Co.,  Muskegon,  $177,365;  Edward  Eugene  Gillen, 
Racine,  Wis.,  $201,648;  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.,  $204,;)54. 

Repairs  to  Post  OiBce — Sioux  City,  Iowa — Bids  were  re- 
ceived as  follows,  June  23,  by  Oscar  Wenderoth,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  miscellaneous 
repairs  to  the  post-office  at  Siou.x  City:  William  F.  Hammel, 
Sioux  City,  $12,895;   Dubel  &  Anderson,   Sioux  City,   $13,187. 

Post  Office — Moorhead,  Minn. — Bids  were  received  as  fol- 
lows, June  23,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  post  office 
at  Moorhead:  (a)  limestone;  (b)  sandstone:  George  W. 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  $51,705;  (b)  $52,530; 
J.  W.  Miller,  St.  Paul,  Minn.,  (a)  $49,958;  James  Corse,  Recine, 
Wis.,  (a)  $40,967;  (b)  $50,400;  American  Construction  Co., 
Milwaukee,  Wis.,   (a)   $49,800;   (b)   $50,360. 

+Buliaing;!i — White  Earth,  Minn. — The  contract  has  been 
awarded  to  SCHULIND  &  Co.,  Alexandria,  Minn.,  for  the 
construction  of  the  dormitory,  mess  hall,  lighting  system 
and  laundry  at  the  White  Earth  Indian  School,  White  Earth, 
at  $42,600.  Bids  were  opened  May  26.  List  ot  bidders  noted 
June  5. 

Sheet  Piling — Plattsmouth,  Neb. — G.  J.  S.  Collins,  Omaha, 
Neb.,  submitted  a  bid  of  $12,343,  June  IS,  for  wood  sheet 
piling  and  approach  at  the  post  office  at  Plattsmouth.  Bids 
were  opened,  June  18,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,   Washington,  D.  C. 

+  Building — Wahpeton.  N.  D.  —  The  contract  has  been 
awarded  to  R.  K.  HOFSES,  Aberdeen,  S.  D.,  by  the  Com- 
missioner of  Indian  Affairs,  Washington,  D.  C.,  for  the  con- 
struction of  a  brick  liospital  at  the    Wahpeton  Indian  School. 

Sluice  and  Penstocic  Gates — Elephant  Butte,  Mont. —  (Offi- 
cial)— Bids  will  be  received  until  2  p.m.,  July  10,  by  the  U. 
S.  Reclamation  Service,  Elephant  Butte,  for  furnishing  sluice 
and  penstock  gates  and  accessories  for  Elephant  Butte  Dam, 
Rio  Grande  Project,  New  Mexico-Texas.  This  is  an  exten- 
sion of  date  from  June  25. 

Post-OlHce  Extension — St.  Louis,  Mo. — (Official)  —  Bids 
were  received  as  follows,  June  16,  by  Oscar  Wenderoth, 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  the  con- 
struction of  an  extension  to  the  post-office  at  St.  Louis,  Mo. 
Mississippi  Valley  Construction  Co.,  St.  Louis,  $74,994;  Hiram 
Lloyd  Building  &  Construction  Co.,  St.  Louis,  $72,317;  Daniel 
Evans  Construction  Co.,  St.  Louis,   $70,900. 

Jetty  Work — Dallas,  Tex. — Bids  will  be  received  by  Maj. 
T.  H.  Jackson,  Corps  Engrs.,  U.  S.  A.,  Dallas,  until  noon, 
July  16,  for  jetty  work  at  Sabine  Pass,   Tex. 

-A^Pumping  Plant,  Etc. — Oklahoma  City,  Okla. —  (Official)  — 
Bids  will  be  received  until  3  p.m.,  July  25,  by  Oscar  Wender- 
oth, Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C.  for  a 
pumping  plant  and  a  cooled  drinking  water  supply  system  in 
the  U.  S.  post  ofliee  at  Oklahoma  City. 

+Rerlaiaatlun — Palisade,  Colo. — The  Secretary  of  the  Ir  • 
terior  has  awarded  contract  to  the  REYNOLDS  ELY  CON- 
STRUCTION CO.,  Springsville,  Utah,  for  the  excavation  of  the 
Canon  Division  Main  Canal,  Grand  Valley  Irrigation  Project, 
Colo.  The  division  is  five  miles  in  length  and  its  construction 
involves  the  excavation  of  365,000  cu.yd.  of  material.  The 
contract  price  is  $109,568.  subject  to  a  possible  reduction  to 
$108,488  if  a  certain  alternative  is  accepted,  the  choice  of  al- 
ternative methods  depending  upon  the  execution  of  a  pend- 
ing contract  between  the   United   States   and   the   Rio   Grande 


Junction  U.K.  Co.  The  canal  Is  located  between  two  and 
seven    miles    northeast    of    Palisade,    Colo. 

-AilollerM,  <;enrrntnrM,  Etc.— Fort  Bayard,  N.  M. — (Official) 
— Bids  will  be  ri'ci-lved  until  10  a.m.,  July  9,  for  the  sale  ot 
the  following:  Two  Kewanee.  return-tubular,  100-hp.  boil- 
ers; two  (Ifty  kw.  D.  C.  General  Electric  Co.'s  engines  and 
generators;  switchboard  complete  for  two  generators;  one 
7^4-ton  York  Ice  machine;  one  two-ton  Shule  Ice  machine, 
99  50-lb.  ice  cans  and  two  steam  pumps  14x12x9  in.  Inform- 
ation furnished  on  application  to  Lieut.  C.  E.  Holmberg,  Q. 
M.,   U.   S.   A.,    Fort    Bayard. 

Jetty  \Vork,  Aberileen,  WaHh. — The  U.  S.  government  U 
considering  extending  the  jetty  at  the  bar  one  mile  further 
out  In  order  to  insure  a  deeper  channel. 

.\lr  ComiireHHor — Bremerton,  Wash. — Bids  will  be  received 
until  11  a.m..  July  12,  by  the  Bureau  of  Yards  and  Docks. 
Navy  Dept.,  Washington,  D.  C,  for  furnishing  and  installing 
one  air  compressor  with  at  least  5300  cu.ft.  of  free  air  per 
min.,  complete  with  accessories,  at  the  navy  yard,  Puget 
Sound,    Bremerton.      Estimated   cost,   $35,000. 

Electric  TruvellnB  Crauex — Bremerton,  Wash. —  (Official)  — 
Bids  were  received  as  follows,  June  21.  by  the  Bureau  of 
Yards  and  Docks,  Navy  Dept,,  Washington,  D.  C,  for  the  in- 
stallation of  electric  traviling  cranes  at  the  Navy  Yard, 
Puget  Sound:  jtem  (1),  one  20-ton  four-motor  with  flve-ton 
auxiliary,  one  flve-ton  one-motor,  one  S'/z-ton,  three-motor 
traveling  bridge  cranes  and  one  flve-ton  three-motor  travel- 
ing wall  crane;  Item  (2),  deduction  for  omission  of  flve-ton 
one-motor  cranes;  (Item  (4),  addition  for  one  additional  flve- 
ton  one-motor  hand-traversing  bridge  crane;  Cyclops  Iron 
Works,  837  Polsom  St.,  San  Francisco,  Calif.,  (1)  $18,400;  (2) 
$1900:  (3)  $4400;  (4)  $1900;  Pawling  &  Harnischfeger,  38th 
&  National  Ave.,  Milwaukee,  Wis.,  (1)  $16,825;  (2)  $2725;  (3) 
$3950;    (4)    $2675.      Amount    available,    $10,000. 

Dredging  and  Removing  Rocks — Vallejo.  Calif. — Bids  will 
be  received  until  11  a.m.,  July  26,  by  the  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging  the 
channel  and  basin  in  Mare  Island  Strait,  and  removing  rocks 
at  Vallejo. 

Electric  Lamps,  Motor  Ilontx,  Etc, — Panama — Bids  will  be 
received  until  10:30  a.m.,  July  9,  by  Maj.  F.  C.  Boggs,  Corps 
Engrs.,  U  .S.  A.,  Chicago,  Gen.  Pur.  Officer,  Isthmian  Canal 
Comn.,  Washing:ton,  D.  C,  for  furnishing  electric  lamps, 
motor   boats,   switch   stands,   tie   plates,   etc. 

^Floating  CalsNons  and  Equipment — Panama — (Official)  — 
Bids  will  be  received  until  10:30  a.m.,  July  21,  by  Maj.  F.  C. 
Boggs,  Corps  Engrs..  U.  S.  A.,  Gen.  Pur.  Officer,  Isthmian 
Canal  Comn.,  Washington,  D.  C,  for  two  lock  entrance 
caissons  and  the  equipment,   under  Circular  No.   778. 

+Steel  Barges — Panama — The  contract  has  been  awarded 
bv  the  Isthmian  Canal  Commission,  Washington,  D.  C,  to 
the  MARYLAND  STEEL  CO.,  Sparrow's  Point,  Md.,  for  six 
steel  dump  barges  under  Circular  774,  at  $358,500.  Bids  were 
opened  May  19.     List  of   bidders  noted  May  22. 

MISCEL,l..VNEOL'S 

Dam — Waterville,  Maine — The  Lockwood  Co.,  whose  cotton 
mills  are  located  on  the  falls  of  the  Kennebec  River,  in 
Waterville,  has  decided  to  proceed  with  the  construction  ot 
the  new  dam  for  which  plans  recently  were  completed.  It 
win  be  885  ft.  long,  of  reinforced  concrete,  taking  the  place 
of  a  wooden   structure. 

+Dredglng — Boston,  Mass. — The  State  Board  of  Harbor 
and  Land  Commissioners,  Boston,  has  awarded  the  following 
contracts,  bids  opened  May  28:  Saugus  Paver,  dredging,  to 
the  BAY  STATE  DREDGING  CO.,  LTD.,  247  Atlantic  Ave., 
Boston:  Lynn  Harbor,  dredging,  to  J.  P.  O'RIORDEN,  6  City 
Sq.,  Charlestown,  Mass.;  Manchester  Harbor,  widening  chan- 
nel and  dredging  anchorage  basin,  to  the  EASTERN  DREDG- 
ING CO.  247  Atlantic  Ave.,  Boston;  South  River,  Salem, 
dredging,   to   EASTERN   DREDGING   CO. 

♦Walls  and  Grading — Boston.  Mass. — The  contract  has 
been  awarded  to  the  J.  C.  COLEMAN  &  SONS  CO.,  by  the 
Park  and  Recreation  Department  finr  grading  and  con- 
structing walls  at  the  Mount  Ida  Playground,   at  $20,555. 

Fire  Station — Holvoke,  Mass. — Plans  are  being  prepared, 
and  bids  will  be  asked  about  July  20.  for  the  construction  of 
the  central  Are  station  on  Maple  St.  It  will  be  82x90  tt., 
four  stories,  of  brick  and  limestone.  Oscar  Beauchemm  is 
Arch. 

Buildings— Ipswich  Beach,  Mass. —  (Official)- Bids  will  be 
received  after  June  26  by  J.  F.  Le  Baron,  Engr.  and  Proprie- 
ter.  Common  Point,  Essex.  Mass.,  for  the  construction  of  a 
small  two-storv  reinforced  concrete  cottage,  garage,  stable, 
boat-house   and"  wharf   on   Ipswich   Beach. 

+S'«vlmming  Pool — Northampton,  Mass. — The  contract  has 
been  awarded  to  J.  L.  MATHER,  Northampton,  for  the  con- 
struction of  the  swimming  pool  and  for  other  improvements 
for  the  Y.  M.  C.  A.,  at  $25,000. 

Harbor  AVork— Plymouth,  Mass. — Governor  Foss  has  sent 
to  the  State  Legislature  a  special  message  calling  for  an  ap- 
propriation of  $83,500  for  improvements  at  Plymouth  Harbor, 
which  sum  must  be  appropriated  by  the  state  to  secure  an 
equal  sum  for  the  same  purpose  appropriated  by  U.  b.  Gov- 
ernment. 

Elimination  of  Grade  Crossing — Torrington,  Conn.  —  The 
borough  authorities  and  the  New  York.  New  Haven  &  Hart- 
ford R.R.  Co.  are  planning  the  elimination  of  a  grade  cross- 
ing on  North  Elm  St.  The  cost  is  estimated  at  about  $80,000. 
Edward  Gagel  is  Ch.  Engr.  N.  Y.,  N.  H.  &  H.  R.R.,  New  Haven, 
Conn, 

-y^Cloek  System— Albany,  N.  T.— (Ofnclal) — BldB  will  be 
received  until  4  p.m.,  July  21,  by  the  Trustees  of  Public 
Buildings,  Albany,  for  a  central  energy  clock  system  for  the 
State   Education   Building.     Lewis  P.   Pilcher  is  State  Arch. 

-A^Shaft  Sinking — New  York.  N.  Y. —  (Official) — Contractors 
wishing  to  bid  on  sinking  an  inclined  shaft  (60  degrees)  Sx20 
about  1000  ft.  deep,  granite  rock,  eastern  location,  may  com- 
municate   with   P.    1089.      Engineering   News,    New    Y'-k. 
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SahwaT New  Tork,  N.  T. — Bids  were   opened  June   24   for 

Sectk.n  "  of  thT  Broadway-Fourth  Ave.  Subway  to  be  oper- 
Ited  bv  th°  Municipal  Ry'  Corp.  (B.  R.  T.)  extendmg  from 
a  point  about  midwav  between  Houston  and  Bleeclter  St.  to 
I  lolnl  in  Broadway  SSO  ft.  north  of  14th  St.  The  unofficial 
totals  are  as  follows:  Dock  Contractor  Co.  (Hoboken).  <! 
Rector  St  New  Tork  City.  $2,578,000;  Oscar  Daniels  Co., 
Woolworth  Bldl.  New  Yojk  City.  $2,650,000;  Degnon  Con- 
tracting Co..  60  Wall  St..  New  York  City.  ?2.' 35,000.  Under 
pinning    &    Foundation    Co.,    290    Broadway     New    York    City, 


Bldg..   New    York   City.'  $3,310,000. 

Snbways— Philadelphia,  Penn.— The  lower  house  of  the 
State  Legislature  has  passed  the  bill  authorizing  the  city 
to  build  subways  for  leasing  purposes,  and  gives  the  Council 
control  over  the  leases  and  contracts.  Under  its  provision 
work   must   start  within    IS    months. 

Enirlne  House — Pittsburgh,  Penn.— John  P.  Brennen,  Arch.. 
City  Hall.  North  Side,  is  preparing  plans  for  an  engine  house 
on  Webster  Ave.,  to  cost  $60,000.  The  building  will  be  of 
brick,  two  stories,   and  fireproof. 

Retalntne  Wall— Verona.  Penn.— Bids  will  be  received  un- 
til noon.  June  26.  bv  Frank.  Lloyd  &  Stophlet,  Archs  1100 
House  Bldg.,  Pittsburgh,  Penn.,  for  the  construction  of  a  re- 
taining  wall    at   Verona. 

Fire  Hose — Washington.  D.  C— Bids  will  be  received  un- 
til 2  p.m.,  June  27.  by  the  Commissioners  of  the  District  of 
Columbia.  Washington,  for  furnishing  and  delivering  15,000 
ft.    of   2%-in.    fire    hose. 

4-CanaI — Norfolk,  Va. — The  contract  has  been  awarded  to 
the  Brett  Engineering  Co.,  Wilson.  N.  C.  by  Parksville  Drain- 
age District  No.  1.  for  the  constructnn  of  about  10  miles  of 
drainage  canals.  The  work  will  require  the  exc.ivat-o.i  of 
about  262,000  cu.yd.     Bids  were  received  June  11. 

L,eTees — New  Orleans.  La. — Contracts  for  levee  bids  opened 
June  9  have  been  awarded  as  follows:  For  the  Vaucluse 
Levee.  Lots  1  and  2,  to  FRANCIS  T.  CONSTANT,  Alexandria, 
at  34c.  per  cu.vd.;  totals,  $5S.S20  and  $57,120.  respectively; 
for  the  Ingefiel'd  Levee.  Lots  2.  3  and  4,  to  B.  T.  CLARK  & 
CO.  Natchez.  Miss.,  at  29, 'jC.  and  29.16c.  per  cu.yd.;  totals. 
$3S.199,   $38,054  and   $37,762.   respectively. 

Wall  and  Fill — Cincinnati.  Ohio — Bids  will  be  received  by 
the  County  Commissioners  until  noon,  July  11.  for  the  con- 
struction of  a  concrete  wall  and  fill  on  Hillside  Ave.  at  Rapid 
Run,  Delhi   Township.      Albert   Reinhardt   is   Clk. 

Elimination  of  Grade  Crossings — Cincinnati.  Ohio — The 
1  ity  is  considering  the  elimination  of  grade  crossings  on  the 
I'ncinnati,  Hamilton   &  Dayton  Ry. 

Ditch— Anderson.  Ind. — Bids  will  be  received  until  July  5 
by  the  County  Surveyor.  Anderson,  for  constructing  the 
George  Hertzel  Ditch,  10,880  lin.ft.  20-.  22-  and  24-in.  drain 
tile  and  the  removal  of  38.451  cu.yd.  of  earth. 

+Ditfli — Brownstown.  Ind. — F.  C.  MORGAN,  Vincennes, 
Ind.,  has  been  awarded  the  contract  at  8.1c.  per  cu.yd.,  for 
constructing  the  Rider  Ditch  and  branches,  bids  opened  May 
29  at  Brownstown  by  S.  Carr.  Engr.-Supt. 

Drydock — Evansville,  Ind. — Thomas  Crozier,  Evansville. 
is  organizing  a  company  for  the  purpose  of  constructing  a 
drydock   here. 

Removal  of  Bypass — Chicago.  111. — (Official) — Bids  were 
received  as  follows,  June  19.  by  the  Sanitary  District  of 
Chicago  for  the  removal  of  the  bypass  at  and  north  of  Jack- 
son St.:  Great  Lakes  Dredge  &  Dock  Co.,  Chicago.  $17,900  and 
$18,900:  Bvrne  Bros.  Dredging  &  Engineering  Co..  Chicago. 
$31,323    and    $34,711. 

Channel  AVork — Chicago.  111. —  (Official)- — Bids  were  re- 
ceived as  follows  by  the  Sanitary  District  of  Chicago.  June 
19.  for  the  excavation  and  construction  of  Contract  Sections 
7  and  8  of  the  Calumet  Sag  Channel:  (a)  Section  7;  (b) 
Section  8;  (c)  Sections  7  and  8:  Green  &  Sons  Co..  Chicago, 
(c)  $1,065,039;  Brvne  Bros.  Dredging  &  Engineering  Co.,  Chi- 
cago, (a)  $529,150;  (b)  $1,550,197;  (c)  $1,071,672;  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  (c)  $1,296,551;  T.  W.  Keys,  La 
Salle,    111.,    (a)    $766,150;    (b)    $781,330;    (c)    1,547,480. 

DredglnK — Milwaukee,  Wis. — A.  F.  Bues  was  the  only  bid- 
der for  dredging  the  navigable  streams  of  Milwaukee  at  14c. 
per  cu.yd.  The  city  will  spend  about  $30,000  for  dredging 
this  year. 

Coal  Trestle — Two  Harbors,  Wis. — Plans  have  been  com- 
pleted for  the  construction  of  a  coal  trestle  for  the  city.  Bids 
will  be  received  soon  for  a  wood  or  a  steel  superstructure 
with  concrete  base. 

Drain  Work — Fort  Dodge,  Iowa — Bids  will  be  received 
until  10  a.m.,  June  28,  by  J.  L.  Hanrahan,  County  Audr.,  Fort 
Ixidge,  for  the  construction  of  tile  branches  known  as  Sects. 
X,  9,  16.  17.  IS,  19,  20,  21  and  22  of  Drain  96.  Estimated  cost. 
Including    labor,    $38,143. 

+Dlteh — Blue  Earth.  Minn. — Contracts  for  constructing 
Ditch  14  h.ive  been  awarded  as  follows:  Open  work,  to  MEL- 
i;RKW  &  HOYCIC.  Dubuque,  Iowa,  at  $6500;  Clear  Lake,  Iowa, 
.?59.500.      Robt.    B.   Miller,    of    Hlue    Earth,    Is   EngrI 

Ditrh  Work — Crookston.  Minn. — No  bids  were  received 
June  11.  by  H.  J.  Welto,  County  Audr.,  Crookston,  for  finish- 
ing Ditches  63  and   64. 

Ditrh — Crookston.  Minn. — The  CommlsBloners  of  Polk 
Countv  are  considering  the  construction  of  a  ditch.  H.  J. 
Welto  iH  County   Auilr. 

Kprinkler  System — MInneajiollH.  Minn. — BIdH  will  be  re- 
lelved  until  June  26  at  the  odiee  of  th.-  ("ontroller  of  the 
rnlversltv  of  Minnesota,  for  Installing  sprinkler  systems  In 
four  buildings  at   the   University. 


+Dltch — Warren,  Minn. — The  contract  has  been  awarded 
to  SMALL  &  McMAHON,  Aitkin,  Minn.,  for  the  construction 
of  Ditch  No.  28,  at  .?26,000.  The  work  will  require  the  ex- 
cavation  of  about   220,214   cu.yd. 

Telephone  System — Mitchell,  S.  D. — On  June  10  the  propo- 
sition to  issue  $60,000  of  bonds  for  a  municipal  telephone  sys- 
tem  was   carried. 

-^Diteh  and  Levee  Work — Elsberry.  Mo. — Bids  will  be  re- 
ceived at  the  office  of  James  G.  Welch,  Secy.,  Elsberry.  by 
the  Commissioners  of  the  Elsberry  Drainage  District,  until  11 
a.m.,  July  S.  for  ditch  and  levee  work  aggregating  920.000 
cu.yd.  The  Harman  Engineering  Co..  Peoria,  111..  Engr.  and 
will    furnish    further    information    upon    inquiry. 

Drainage  Work — Houston.  Tex.. — The  property  owners  of 
Drainage  District  No.  7  have  voted  to  issue  $140,000  of  bonds 
for   drainage  improvements. 

Comfort  Stations — Salt  Lake  City,  Utah — The  city  will 
erect  two  public  comfort  stations.  Estimated  cost,  about 
$10,000.      Bids  will  be  asked  soon. 

Dock — Portland.  Ore. — Plans  are  Hearing  completion  for 
the  coiistructiion  of  the  West  Side  dock.  Bids  will  be  asKed 
soon.     G.   B.  Hegardt  is  Ch.   Engr.   Dock  Comn. 

Wharf — Oakland,  Calif. — The  Southern  Pacific  Co.  is  plan- 
ning for  the  construction  of  new  wharves  at  Oakland.  W. 
Hood,   San  Francisco,  Calif.,   is  Ch.   Engr. 

Levees — Sacramento,  Calif. — Bids  will  be  received  about 
July  15  bv  the  City  Engineer  for  the  construction  of  levees 
along   the    Sacram.ento   River.      Estimated    cost,    $900,000. 

Subway — Bridgeburg,  Ont. — Surveys  are  being  made  for 
the  construction  of  the  proposed  subway  at  the  Thompson 
grade  crossing.  Estimated  cost.  $50,000.  The  cost  will  be 
born  by  the  Railway  Commission,  the  Grand  Trunk  Ry.,  the 
Michigan   Central   R.R.   and    the   township   of   Bertie. 

+Lack  Gates — Ottawa,  Ont. — (Official) — The  contract  has 
been  awarded  to  ROGER  MILLER  &  SON.  Toronto,  Ont.,  for 
lock  gates  for  the  Ontario-Rice  Lake  Division  of  the  Trent 
Canal.  Bids  were  opened  by  R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Wks. 

.Wharf  Extension — Sea  Gull,  Ont.^Bids  will  be  received 
until  July  14  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks., 
Ottawa,  Ont.,  for  constructing  an  extension  to  the  wharf  at 
Sea    Gull.    St.    Joseph's   Island,    District    of   Algoma,    Ont. 

■k+DTedgins — Toronto,  Ont.  —  The  contract  has  been 
awarded  bv  the  Port  Commission  of  Toronto  to  the  CA- 
NADI.AN  STEWART  CO.,  Montreal,  Que.,  for  dredging  about 
30,000.000   cu.yd.    in   the   harbor.      Noted   June   12. 

Harbor  Work — Toronto,  Ont. — The  Department  of  PubMc 
Works,  Ottawa,  Ont.,  has  voted  in  favor  of  aiding  the  Toronto 
Harbor  Commission  in  its  harbor  improvement  work  to  the 
extent  of  $500,000.     R.  C.  Desrochers  is  Secy.,  Ottawa. 

Harbor  Work — Whitby.  Ont. — The  Canadian  Government 
is  planning  to  enlarge  the  harbor  at  Whitby,  Ont.,  at  a  cost 
of  about  $20,000.  R.  C.  Desrochers,  Ottawa,  Ont.,  is  Secy. 
Dept.    Pub.    Wks. 

Observatory — Victoria.  B.  C. — Bids  will  be  receivd  until 
July  2  by  R.  C.  Dsrochrs,  Scy.  Dpt.  Pub.  Wks.,  Otawa,  On., 
for  h  consrucion  of  an  obsrvaory  at  Gonzales  Heights,  Vic- 
toria. 

+Lock  System — Victoria,  B.  C. — The  Canadian  Government 
has  awarded  the  contract  to  the  ELEVATORS  SUPPLY  & 
EQUIPMENT  CO..  for  the  installation  of  a  patent  lock  sys- 
tem in   the  new  jail,  at  $25,000. 

Jetty — Steveston,  B.  C. — Bids  will  be  received  until  July  2 
by  R.  C.  Desrochers.  Secy.  Dfpt.  Pub.  Wks..  Ottawa.  Ont..  for 
completing  the  jetty  at  Steveston.  at  the  mouth  of  the  Eraser 
River,  New  Westminister.     This  is  an  extension  from  June  17. 

Breakwater — Parker's  Cove.  N.  S. — Bids  will  be  received 
until  June  30.  by  R.  C.  Resrochers.  Secy.  Dept  Pub.  Wks., 
Ottawa.  Ont..  for  constructing  a  breakwater  at  Parker's  Cove. 

^Vharf — White's  Bluff.  N.  B. — Bids  will  be  received  until 
July  9  by  R.  C.  Desrochers,  Secy.  Dept.  Pub.  Wks.,  Ottawa, 
Ont.,   for  the  construction  of  a  wharf  at  White's  Bluff. 

Car  Ferry  Terminal — Carleton.  P.  E.  I. — Bids  will  be  re- 
ceived until  Juyl  2  by  the  Department  of  Railways  and 
Canals.  Ottawa.  Ont..  for  donstrulting  a  car  ferry  terminal 
at  Carleton  Point,  P.  E.  1.  This  is  a  readvertisement  as  the 
contract  recently  awarded  was  abandoned. 

BlIILDINGS 

Durham,  N.  H. — James  H.  Richie,  Arch.,  8  Beacon  St..  Bos- 
ton. Mass.,  Is  preparing  plans  for  the  construction  of  the 
engineering  building  for  the  New  Hampshire  State  College. 
The   estimated   cost   is   $80,000. 

+Athol,  Mass. — The  contract  for  building  a  block  on  Main 
St.  for  L.  S.  Starrett  has  been  awarded  to  L.  B.  TAYLOR.  It 
will  be  88x106  ft.,  three  stories,  of  brick  and  limestone.  Funk 
&  Wilcox,  15  Beacon  St.,  Boston,  are  Archs. 

+  Bostnn,  Mass.— The  contract  for  the  construction  of  the 
10-story  building  for  Houghton  Ik  Dutton  at  Tremont  and 
Beacon  Sts..  has  been  awarded  to  the  GEO.  W.  HARVEY  CO.. 
201    Devonshire   St. 

Boston,  Mass.^The  City  Council.  June  13.  decided  to  ne- 
gotiate a  loan  of  $298,000.  for  new  buildings,  changes  and 
additions  at  Citv  Hospital  and  $22,000  (additional)  for  munic- 
ipal   building    In    Ward    7.      M.    J.    Fish    is    Supt.    of    Pub.    Bldg. 

Plans  are  ready  for  bids  for  the  $150,000  station  for  the 
Boston  &  Maine  R.R.  to  be  erecteti  at  Clinton.  R.  C.  Reamer, 
Boston,  Mass.,  is  Arch. 

Fall  River.  Mass. — A  flve-story  steel  frame  addition  to  the 
Notre  Dame  Parish  Home  will  be  erected.  It  will  be  50x135 
ft.      Louis  G.  Destremp  Is  Arch..   56   North   Main   St. 

Holynke,  Mass. — Bids  will  be  received  until  June  27.  for 
the  high  school  gymnasium  to  be  built  at  Pine  and  Beach 
Sts.      W.   B.   Reld   Is  Arch..   280  High  St.      Noted   June   5. 
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>liii'l>I<>hrnil,  .\JiiNN. —  Vioimi  nio3..  Lvnn,  Mnsa.,  It  l.s  rv- 
li<iTti<l.  hiivc  HKhI  u  petltlcMi  in  llu'  Kasrx  Superior  Court  iisk- 
liiK  iiM  injunction  tu  ii'sti^iin  tin-  town  of  Mni-bli-hi-ad  from 
iiwaiiiinK  contract  to  liuilil  the  new  IiIkH  school  to  Mc(iahcy 
i^c  Connor,  Uoaton,  Mass..  who  bid  $7a.U00.  Vroom  Uros.  bid 
»7»,52!i.      Noted   May    22. 

+  Mrtliucii,  Mhnm. — The  contract  for  the  construction  of 
the  school  on  Ashford  St.  has  been  awarded  to  K.  A.  PKAUOUY 
*  «ON,  Bay  State  nidg.  It  will  be  two  storlefc,  of  brick,  with 
boiler   house    included. 

IVorth  Ailiini!).  MnNH. — IMans  are  being-  prepared  for  a  three- 
story  high  school.  Bids  will  be  asked  about  Aug.  1.  E.  C.  & 
G.  C.   Gardner  are  Archs. 

SprluKllrld,  MiiHH. — .\  Hve-story  office  building  Is  being 
planned  at  Stearns  Park,  for  Frank  L.  Dunlap.  274  Main  St. 
It  will  be  i;()xloO  ft.,  of  brick  E.  C.  &.  G.  C.  Gardner  are 
Archs..   33    1^,\ man   St. 

SiirliiBllel.l.  .MiiMN.— Wood  Williams,  Williams  Dental  and 
Surgical  di  luit.  has  purchased  the  Stearns  Park  Hotel  prop- 
erty for  ifioo.uoo  and  will  erect  upon  the  site  a  flve-story 
business   block,    10U.\60    ft. 

+  I'ravtil>-nre,  H.  I — The  contract  for  building  an  apart- 
ment house  on  Whltmarsh  St..  for  Manuel  F.  Williams  has 
been  awarded  to  JOHN  McLEOD,  511  Hope  St.  It  will  be 
65.\200  ft.,  three  stories,  of  brick  and  terra  cotta.  Frank  W. 
Woods.   212   linion   St.,    is   Arch. 

+The  contract  for  the  construction  of  the  gymnasium  for 
St.  George's  School  has  been  awarded  to  WILLIAM  WIL- 
LIAMS, S6  Weybosset  St.,  Providence.  It  will  be  45x128  ft., 
of  brick  and   steel,   2V4    stories. 

+Hnrttor<l.  Conn. — Contracts  for  the  construction  of  the 
addition  to  th.'  Northeast  School  District  buildings  have  been 
awarded  as  ILllows:  Masonry.  A.  L.  HILLS.  Hartford,  Conn., 
carpentry;  A1,ICX.\NDER  HEPBURN,  Hartford,  Conn.,  steel; 
BERLIN  CONSTRUCTION  CO.,  Berlin,  Conn.,  tile  and  marble 
work;    WHITE   &    CLARK.    Hartford,    Conn. 

+  New  Britain,  Conn. — The  contract  for  the  storage  build- 
ing to  be  erected  on  Elm  St.  for  Landers,  Prary  &  Clark,  has 
been  awarded  to  the  TORRINGTON  BUILDING  CO.  It  will 
be  of  brick,  42x2(i0  ft.  two  stories,  of  mill  construction. 
Unkelbach   &  Perry  are  Archs.,   162   Main  St. 

Brooklyn,  N.  Y. — Plans  have  been  (iled  for  the  construc- 
tion of  the  telephone  building  at  Lorimer  St.,  and  Boerum 
Place,  for  the  New  York  &  New  Jersey  Telephone  Co.  The 
estimated   cost   is    $100,000. 

+BuAnlo,  N.  Y. — The  general  contract  for  the  construction 
of  the  eight-story  department  store  to  be  erected  at  Wash- 
ington and  North  Division  Sts..  for  Wilson  &  Smith,  515 
Mutual  Life  Bldg.,  has  been  awarded  to  JAMES  N.  BYERS. 

+  Hu<lson,  N.  Y. — The  following  contracts  have  been  award- 
ed by  the  State  Architect  at  the  N.  Y.  State  Training  School 
for  Girls  at  Hudson.  Construction  of  cottages  13  and  14, 
and  conduits,  to  the  BARRIGAN  CONTRACTING  CO..  of  Lit- 
tle Falls,  $44,700.  Plumbing  work  of  cottages  13  and  14  to 
P.  C.  DOHERTY',  of  Poughkeepsie,  $4378.  Installation  of  the 
hot  water  and  circulating  piping  in  the  new  main  conduit 
to  THOMAS  A.  O'MALLEY.  of  Albany.  $5S6;  electric  work  of 
cottages  13  and  14  to  T.  FREDERICK  JACKSON,  INC.,  New 
Y'ork  City,  $5087.  Construction  of  the  new  school  building  to 
D.  W.  DEAN,  of  Olean,  $53,713.  Heating  of  the  school  build- 
ing to  J.  J.  HORAN  &  CO.,  of  Trov,  at  $4390.  Electric  work 
for  the  new  school  building  to  PETER  KEELER  BUILDING 
CO.,  at  $2420.  For  the  heating  work,  conduits,  including  the 
pressure  reducing  valves,  to  the  W.  B.  ARMSTRONG  CO.,  of 
Alban.v,    $5630.      Also    heating   work   at    $3947.      Noted    May    15. 

+Malone,  X.  Y. — The  contract  for  the  construction  of  the 
hotel  at  Malone  for  Flannigan  Bros,  has  been  awarded  to  F.  A. 
CASWELL,    Watertown,    N.    Y'. 

Ithacn,  N.  Y. —  (Official) — Bids  will  be  received  about  July 
10,  by  Gibb  &  Waltz,  Archs.,  Trust  Co.  Bldg..  Ithaca,  N.  Y.. 
for  the  construction  of  a  fraternity  house  for  the  Delta  Chi 
Fraternity.      The  estimated  cost  is  $40,000.      Noted  June   19. 

(Official) — Bids  will  be  received  about  June  30,  by  Gibb  & 
Waltz,  Archs.,  Trust  Co.  Bldg.,  Ithaca,  for  the  construction  of 
the  department  store  for  Rothschild  Bros.  The  estimated 
cost    is    $75,000. 

+!Vew  York,  N.  Y. — The  contract  for  driving  the  steel  pile 
foundation  for  the  12-story  apartment  hotel  to  be  erected 
at  Park  Ave.  and  77th  St.,  has  been  awarded  to  the  UNDER- 
PINNING &  FOUNDATION  CO.,  290  Broadway,  New  York. 
Noted    May    15. 

Plans  have  been  filed  for  the  construction  of  a  six-story 
hospital  at  Edsecomb  Ave.,  between  163rd  and  164th  Sts.,  for 
St.    Lawrence    Hospital.      The    estimated    cost    is    $500,000. 

Plans  have  been  filed  by  V.  Hugo  Koehler,  Arch..  489  Fifth 
Ave.,  for  the  construction  of  an  office  and  store  building  at 
Broadway  and  107th  St..  for  the  Aetna  Amusement  Corpora- 
tion.     The   estimated   cost   is   $100,000. 

Plans  have  been  filed  by  Wallis  &  Goodwillie.  Archs.,  346 
Fourth  Ave.,  for  the  construction  of  a  12-storv  loft  building 
at  33d  St.  and  Madison  Ave.,  for  the  East  33d  St.  Rv.  Co.  The 
estimated    cost    is    $400,000. 

Plans  have  been  filed  by  Wallis  &  Goodwillie,  Archs.,  346 
Fourth  Ave.,  for  the  construction  of  an  eight-story  apartment 
house,  50x85  ft.,  at  124  West  55th  St.,  for  the  George  Barker 
Construction  Co.      The  estimated  cost  is  $140,000. 

+!Viagara  Falls,  N.  Y — The  general  contract  for  the  con- 
struction of  the  Alumni  Building  at  Niagara  University,  has 
been  awarded  to  JOHN  LENNON  &  SONS.  1328  South  Ave  . 
Niagara    Palls.    N.    Y.      Noted    .Apr.    10. 

+  l>ot.>«lnm,  N.  Y. — A  contract  has  been  awarded  to  L.  B. 
CLEVELAND,  by  the  New  York  Central  &  Hudson  River  R.R, 

Co.    for   the    proposed   passenger    station    at    Potsdam. 

,    ,**,f„'"',"*''^*?'''l,^-.'*' ^'"^^  "'"•   be  received  until   2:30   p.m., 

July  23,  by  the  Fred  E.  Johnson,  Secy.,  Board  of  Contract  & 
Supply,  tity  Hall,  for  the  construction,  including  plumbing 
and  gas  fitting,  heating  and  ventilating  and  electrical  work 
of  the  three  schools  for  the  Second.  Ninth  and  Tenth  Wards 
Schenectady,  N.  Y.     W.  Thomas  Wooley  is  Arch.,  447  Franklin 


+  Shrrrll.  N.  Y. — The  tlreprooflng  contract  In  conm-ctlon 
with  nc-w  building  being  ereeted  bv  the  Orolda  fointnunity 
(•■■.  at  Shirrlll.  has  been  sublet  to  the  UOEIJLlNi;  ('ON- 
STKlICTloN    (,•().,    Erie    County    Hank    liuildlng.    liuffalo.    N.    Y. 

+Tlie  contract  for  steel  work,  amounting  to  about  600 
tons,  for  the  building  to  be  erected  at  Sherrlll.  by  the  Oneida 
Community  Co.,  Ltd.,  has  been  sublet  to  the  AMERICAN 
HKIDGE   CO.,    30    Church   St.,    New    York. 

SyrncuMc,  \.  Y — The  lowest  biddi-r  for  the  construction  of 
the  poultry  building  at  the  State  Fair  Grounds  was  the  Peter 
Keefer  Building  Co.,  Albany,  N.  Y..  at  $76,350,  and  Burns 
Bros.,   Syracuse,  at  $3313,   for  plumbing  work.      Noted   May   29. 

+Nf-wark,  N,  J — Contracts  for  the  completion  of  the  Ca- 
thedral of  the  Sacred  Heart,  have  been  awarded  to  B.  M. 
WALDRON.  of  Newark,  and  the  WEBB  GRANITE  &  CON- 
STRUCTION CO.,  Worcester,  Mass.  The  total  of  the  two  con- 
tracts   is    $1,000,000. 

+The  contract  for  furnishing  between  1300  and  1400  tons 
of  structural  steel  for  •  the  Military  Plaza  Hotel,  has  been 
awarded  to  the  HEDDEN  IRON  CO.,  1  Madison  Ave.,  New 
1  ork. 

Urei-nNliuFB,  Peun — Paul  A.  Bartholomew,  Arch.,  will  pre- 
pare plans  for  a  2 V4 -story  brick  school  at  Pittsburgh  and 
Maple    Sts.    to    cost    $40,000. 

Millvale,  Penn.— J.  T.  Comes,  Arch.,  1005  Fifth  Ave..  Pitts- 
burgh, has  completed  plans  for  a  two-story  brick  and  stone 
fireproof  church  and  parsonage  for  St.  Anthony's  Congrega- 
tion.   North    Ave.      The    estimated    cost    Is    $125,000. 

+  Hazleton,  Pcnn — The  contract  for  the  construction  of  the 
industrial  building,  school  house,  refrigerating  house,  and 
a  barn  at  the  Luzerne  County  Home  and  School  for  Boys,  has 
been  awarded  to  W.  H.  SHEPHERD  &  SONS.  Wilkes-Barre, 
Peiin.,  at  $40,500.  Other  bidders  follow:  Herman  Mailander, 
Wilkes-Barre,  $46,930;  S.  Y.  Frederick  &  Son.  Hazleton,  $47,- 
UUII;  H.  L.  Campbell,  Hazleton,  $4S,000;  James  M.  Bovle,  Free- 
land,  $52,420;  J.  M.  Leach,  Jr.,  Wilkes-Barre,  $41,4'?0;  W.  H. 
Shepherd    &    Sons,    Wilker-Barre,    $40,500. 

New  CaMtle,  Penn. — Bids  will  be  received  about  July  1, 
by  Frank  Foulk,  .\rch.,  Pearson  Block,  for  the  construction 
of  a  club  house  for  the  B.  P.  O.  E.  It  will  be  three  stories 
and  basement,  75x90  ft.,  of  brick  and  stone.  The  estimated 
cost  is    $50,000,      Noted  May   8. 

New  Eagle,  Penn. — Bids  will  be  received  until  7  p.m.,  June 
27,  by  William  Pickering,  Chn.  of  Com.  on  Pub.  Property,  New 
Eagle,  Penn.,  for  the  construction  of  a  brick  municipal 
building. 

Philadelphia,  Penn. — Bids  are  being  received  by  Hewitt, 
Granger  &  Paist,  Archs..  for  the  construction  of  the  Jewish 
Maternity  Hospital,  at  532  Spruce  St.  It  will  be  four  stories, 
46x97   ft.      The  estimated  cost  Is  $40,000. 

The  Board  of  Education  will  expend  $200,000  for  repairs 
to   various   school   buildings. 

Pittsljurgh,  Penn. — John  T.  Comes,  Arch.,  1005  Fifth  Ave., 
has  prepared  plans  for  the  construction  of  a  church  on  North 
Ave.,  for  St.  Anthony's  congregation.  The  estimated  cost 
is   $125,000. 

Plans  are  being  prepared  for  the  construction  of  the 
freight  house  at  North  Canal  and  Anderson  Sts.,  for  the  Penn- 
sylvania R.R.  It  will  be  four  stories,  of  brick.  The  estimated 
cost   is   $337,000. 

Pittxliurgh,  Penn. — Ellsworth  Dean,  Arch.,  Fitzsimmons 
Bldg..  Fourth  Ave.,  is  preparing  plans  for  remodeling  the 
Bakewell  building,  Grant  and  Diamond  Sts.  A  three-story 
addition  22x90  ft.,  will  be  built.  It  will  have  stone  founda- 
tions,   tile    floors    and    partitions,    composition    roofing,    etc. 

Pittsburgh  Hospital,  Sisters  of  Charity,  will  build  an  ad- 
ditional wing  to  the  building  in  Frankstown  Ave.,  to  cost 
$200,000.      The   architects   have    not    yet   been    selected. 

+  Sunbury,  Peun. — The  contract  for  remodeling  and  re- 
building the  Northumberland  County  court  house  has  been 
awarded  to  the  SHAMOKIN  LUMBER  &  MFG.  CO.,  Sharaokin, 
at   $60,400. 

Georgetown,  Del. — Brinckloe  &  Canning,  Archs.,  Wilming- 
ton, are  preparing  plans  for  remodeling  and  enlarging  the 
Susse.x  County  court  house. 

Baltimore,  Md. — J.  Appleton  Wilson,  Arch.,  800  Law  Bldg., 
is  preparing  plans  for  the  construction  of  the  Pratt  Library 
on    West    North    Ave. 

Petersburg,  Va. —  (Official) — Bids  will  be  received  until 
noon.  June  30.  by  A.  T.  Shepherd  &  Charles  K.  Bryant,  Archs., 
Richmond,  Va.,  for  the  construction  of  the  Sycamore  apart- 
ments, at  Petersburg.  The  estimated  cost  is  $75,000.  Noted 
June  5. 

Richmond,  Ya. — The  Virginia  Building  Corporation  will 
erect  a  22-story  office  building  at  11th  and  Main  Sts.  The 
estimated  cost  is  $400,000.      H.  L.  Denoon  is  Pres. 

■fRaleigh,  N.  C. — The  North  Carolina  State  Fair  awarded 
the  contract  for  the  construction  of  the  buildings  at  the 
State    Fair  to   W.    B.    BARROW,    Raleigh,    N.   C. 

+\Vinston  Salem,  N.  C. — The  contract  for  the  construction 
of  the  hospital  at  Winston  Salem,  has  been  awarded  to  J.  A. 
JONES.  Charlotte,  N.   C,   at  $90,000.     Noted  May  22. 

+  .Vugusta,  <;a. — The  contract  for  the  construction  of  the 
hotel  to  be  erected  at  City  Park,  for  the  Lawrence  Hotel 
Co.,  has  been  awarded  to  C.  'W.  REQUARTH  CO..  1210  Com- 
mercial Bldg..  Charlotte,  N.  C.  The  estimated  cost  is  $250,000. 
Bellomby   &    \\'haley,   are   Archs.,   Augusta,   Ga. 

+  Savannab,  Ga. — The  contract  for  the  construction  of  the 
Masonic  Temple,  has  been  awarded  to  E.  MORGAN.  Savan- 
nah,  Ga.      The   estimated  cost   is   $200,000. 
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+New  Orlennx.  Lo.— The  contract  for  the  alterations  to 
the  Y.  M.  C.  A.,  building  has  been  awarded  to  H.  t.  iilJN- 
RICHS,  New   Orleans,   La. 

Grayson  Sprtncs,  Ky.— J.  G.  Gallagher,  Louisville,  Ky..  is 
interested  in  the  organization  of  the  Grayson  Springs  Hotel 
Co.,  which  will  establish  a  $250,000  hotel  and  summer  resort 
at    Grayson    Springs,    Ky. 

Cincinnati,  Ohio — The  Jacob  Vossler  Co.,  manufacturer  of 
cheese,  etc.,  will  build  a  four-story  warehouse  on  Court  St. 
between  Central  Ave.  and  John  St.  It  will  be  heavy  mill 
construction    22xlu0    ft.      Anton   Reig,    is   Arch.    25o4    Vine    St 

+The  general  contract  has  been  awarded  to  GRIS^llri  & 
SONS  CO.,  Cincinnati  for  the  $350,000  addition  and  alteration 
to  the  John  Shillito  Co.  store  at  Seventh  &  Race  Sts.  Six 
new   elevators   will    be    installed. 

The  Provident  Savings  Bank  &  Trust  Co..  Cincinnati. 
Ohio,  has  acquired  a  site  adjoining  its  present  building,  and 
is    considering    the    erection    of   a    12-story    addition. 

J.  Stacey  Hill,  owner  of  the  Hotel  Gibson,  Cincinnati, 
Ohio,  who  has  been  building  a  four-story  addition,  has  an- 
nounced that  this  will  be  increased  to  12  stories.  G.  W. 
Drach,   Arch.,   will    receive    bids   at   once. 

The  Union  Savings  Bank  &  Trust  Co.,  Cincinnati,  has  had 
plans  prepared  for  the  erection  of  an  IS-story  addition. 

+Cle'reland,  Ohio — The  contract  for  the  construction  of 
the  department  store  building,  at  Prospect  Ave.  and  Ontario 
St.,  for  May  Bros.,  has  been  awarded  to  the  BLACK  CON- 
STRUCTION  CO.,   St.    Louis.    Mo.      Noted   Apr.    3. 

Colnmbuti,  Ohio — Bids  will  be  asked  at  once  for  the  con- 
struction of  a  $175,000  school  to  be  erected  by  the  Board  of 
Education   on   Studer   Ave. 

+C'olumba8,  Ohio — The  contract  for  the  construction  of 
the  eight-storv  department  store  to  be  erected  on  High  St., 
for  Z.  P.  White,  has  been  awarded  to  C.  F.  HANSBERGER, 
Columbus,  Ohio. 

Hamilton.  Ohio — Bids  will  be  received  until  June  27,  by 
F.  L.  Packard,  Arch.,  New  Hayden  Bldg.,  Columbus,  Ohio,  for 
the   construction  of  a   school   at  Hamilton.      Noted  Jun,-    12. 

Chicago,  111. — Patterson  &  Davidson,  Archs.,  53  West 
Jackson  Blvd.,  have  prepared  plans  for  the  construction  of 
a  16-story  building  at  Madison  and  Franklin  Sts.,  to  be  known 
as  the  Shoe  &  Leather  Exchange.  The  estimated  cost  is 
$1,800,000. 

The  Central  Forwarding  Co.  will  erect  a  warehouse  at 
Iron  and  36th  Sts.  and  the  River.  It  will  be  five  stories, 
100x250  ft.     The  estimated  cost  is  $200,000. 

...Kvanwton,  III. — Bids  will  be  received  about  July  10,  by 
Meyer  J.  Strum,  Arch.,  116  South  Michigan  Ave.,  Chicago,  111., 
for  the  construction  of  the  Bvanston  Hospital.  The  esti- 
mated cost  is  $125,000.     Noted  June  5. 

Hartford,  WIm. — Plans  have  been  prepared  for  a  two- 
story  and  basement  school  bv  R.  Messmer  &  Bros.,  Archs., 
1004  Majestic  Bldg.,  Milwaukee.  C.  L.  Friday  is  Clerk.  Cost, 
$40,000. 

Madlnon,  ^Vls J.  N.  Cady,  Arch.,  Is  planning  a  large  store 

buildinf?  to  be  erected  for  Alexander  Kornhauser.  The  esti- 
mated   cost    is    $50,000. 

IVeHt  .\IIIm,  Win. — Bids  were  received  as  follows,  for  the 
erection  of  an  addition  to  the  Lincoln  School.  General  con- 
struction work  received  only  one  bid,  from  A.  Tady.  at  $24,222; 
plumbing.  Polacheck  H  Johnson,  $6875;  Neis-Freund  Co., 
$6500;  Wauwatosa  Hardware  Co.,  $6750;  heating,  Downey 
Heating  &  Supply  Co.,  $8100;  electric  wiring,  Wisconsin 
Equipment  Co.,  $630.  No  recommendations  were  made. 
Chandler    &   Park    are    Archs.,    Racine,    Wis. 

+DrK  MoineM.  Iowa — The  contract  for  the  construction  of 
the  addition  to  the  Park  Ave.  School  has  been  awarded  to 
BENSdN  &  MAHXKK,  at  $38,094,  and  the  contract  for  plumb- 
ing, heating  and  lighting  to  PRAY  &  CUMERFORD,  at  $9916. 
Proudfoot,   Bird   &   Rawson   are   Archs.,   625    Flynn    Block. 

St.  Paul,  Minn. — Granger  &  Frost,  Archs..  806  The  Temple, 
are  prep.uing  plans  for  the  construction  of  a  20-story  office 
building  at  Fourth  and  Jackson  Sts.,  for  James  J.  Hill.  Noted 
Apr.   24. 

Winona,  .Minn. — Bids  were  received  as  follows,  for  the 
construction  of  the  county  jail:  A.  C.  Thomas,  St,  Paul, 
$49,496;  John  Lohse,  Winona,  $49,651:  Seidlitz  &  Werner, 
Winona,    $54,100;    H.    W.    Jackson,    St.    Paul,    $49,700. 

Joplln,  Mo. — Shattuck  &  Hussey.  19  South  La  Salle,  St., 
Chicago,  111.,  are  preparing  plans  for  the  construction  of  a 
Y.  M.  C.  A.  building,  at  Joplin.     The  estimated  co.st  is  $125,000. 

+St.  LjOuIn,  .Mo. — The  contract  for  the  construction  of  the 
church  at  Grand  .Ave.  and  Emily  .St.,  has  been  awarded  to 
JOH.N  COSTELLO  &  SON,  251  St.  Louis  Ave.,  at  $62,300. 

Plans  have  been  prepared  by  Herman  Lee  Meader.  Arch., 
178  Fifth  Ave..  New  York,  for  the  conntiuctlon  of  a  hotel  at 
12th  and  Olive  Sts.  It  will  be  10  stori.s,  of  brick  and  steel. 
Henry    Blodgett.    Third    National    Bank    Bldg..   is   Interested. 

+The  contract  for  the  construction  of  the  hospital  addi- 
tion on  Dilmar  Ave.,  for  St.  Luke's  Ho.spital,  has  been  award- 
ed to  the  W.  M.  SUTHERLAND  BUILDING  &  CONSTRUC- 
TION Cf>.,   St.   Louis.     The   estimated   cost  Is  $150,000. 

.\lillenr,  Trx. — Plans  have  been  approved  by  the  County 
Commissioners  for  the  construction  of  Taylor  County  court 
house.      George    Burnett    Is   Arch.,   Waco,   Tex. 

CorpuM  Chrbitl,  Trx. — An  election  of  taxpayers  of  Nueces 
County  will  be  held  July  19.  to  vote  on  the  proposition  of  Is- 
suing $250,000  In  bonds  for  the  erection  of  a  new  county 
court-house  and  jail,  and  $500,000  of  bonds  for  constructing 
200  miles  of  good   roads. 

+  nnllnK,  Tex. — The  oontract  for  the  construction  of  tha 
four-Ptory  and  basement  bulld'ng  at  EIrr  and  fiiKIln  Sts,,  for 
the  Hiiev  ft  Philip  Ifardwar<-  Co.,  has  teen  awarded  to  tho 
ALEX    WATSO.N   CONSTHtlCTION   CO.,    Dallas. 

Denver,  Colo. — The  Denver  Union  Stock  Yards  will  erect 
an  exhibition  bulldlnjf,  at  Denver.  It  will  be  three  stories, 
60x100   ft.     The  estimated  cost  Is  $75,000. 

Phoenix,  Arl«. — TildH  will  be  received  July  IS,  bv  the  Trus- 
teiB  of  Phoenix  School  District  for  the  conntrucllon  of  a 
two-story   and   basement   brick   grammar   school,      Norman    P. 


Marsh,  Broadway  Central  Bldg..  Los  Angeles,  is  Arch.  It  will 
be  280x120  ft.,  with  pressed  brick  exterior,  slate  and  com- 
position roof,  hollow  tile  and  metal  lath  partitions,  cement 
and  tile   floors. 

Wenatehee,  Wash. — The  Wenatchee  Growers'  Exchange 
will  build  a  $40,000  warehouse  at  Yakima  and  Wenatchee 
Aves.     Bebb  &  Mendel  are  Archs.,  Denno  Bldg.,  Seattle,  Wash. 

Ijos  Angeles,  Calif. —  (Official) — Bids  will  be  received  until 
noon.  July  15.  by  George  W.  Bldredge,  Arch.,  521  Los  Angeles 
Investment  Bldg.,  for  the  construction  of  the  Huntington 
Park  Union  High  School.  The  estimated  cost  is  .$100,000, 
Noted  June  12. 

The  Alta  Planing  Mill  Co.,  830  McGary  St.,  was  the  lowest 
bidder  at  $499,885  for  the  erection  of  a  group  of  nine  build- 
ings at  Vermont  and  Willowbrook  Aves.,  for  the  Los  Angeles 
State  Normal  School.  Other  bidders  were  as  follows:  South- 
western Construction  Co.»  $504,ft00;  Lewis  A.  Hicks  Co., 
$531,000;  Los  Angeles  Planing  Mill  Co..  $533,500;  and  C.  J. 
Kubach  Co..  $537,900.  Allison  &  Allison  are  Archs.,  Hiber- 
nian Bldg. 

San  Diego,  Calif. — The  Wurster  Construction  Co.,  Spreckels 
Bldg..  San  Diego,  was  the  lowest  bidder  at  $272,000,  for  the 
construction  of  the  California  State  building  at  the  San 
Diego  E.xposition.  Other  bidders  were:  F.  O.  Engstrum  Co., 
$284,000;  Klein  &  O'Brein,  $289,412.  B.  G.  Goodhue  is  Arch. 
Noted   June    5. 

San  Francisco,  Calif. — The  lowest  bidder  for  furnishing  the 
structural  steel  to  be  used  in  the  construction  of  the  city 
hall,  was  the  United  Steel  Products  Co.,  at  $476,283.  Other 
bidders  were:  Phoenix  Iron  Co.,  $545,000;  Union  Iron  Works, 
$571,000;  Pacific  Rolling  Mills,  $532,000;  Dyer  Bros..  $585,099. 
Noted  May   29. 

+The  following  contracts  have  been  awarded  by  the  Direc- 
tors of  the  Panama  Pacific  E.xposition  Co..  in  connection  with 
the  construction  of  the  buildings  on  the  fair  grounds:  Plumb- 
ing contract,  for  Transportation  Building,  to  JOHN  G.  SUT- 
TON CO.,  at  $17,384;  pile  foundation  contracts  for  Mines 
Building  and  Varied  Industries  Building,  to  HEALY  TIB- 
BITTS  CO.,  8  Main  St.,  at  $28,426;  erection  of  the  Manufac- 
turers Building,  to  McLERAN  &  PETERSON,  Sharon  Bldg., 
at   $210,326. 

San  Francisco,  Calif. — The  San  Francisco  Medical  Society 
will  erect  a  13-story  and  basement  office  building  at  North- 
east Post  and  Powell  Sts.  to  cost  about  $1., 250, 000.  Ward  & 
Blome,  310  Sansome  St.,  are  Archs. 

+San  Jose,  Calif. — The  general  contract  for  the  construc- 
tion of  the  Hester  School  has  been  awarded  to  ROBINSON  & 
PLACE,  Okland,  Calif.,  at  $60,950.  The  heating  contract  was 
let  to  the  PACIFIC  HEATING  &  BLOWER  CO.,  San  Francisco, 
at    $5200. 

+The  Board  of  Public  Works  has  awarded  the  contract 
for  the  erection  of  the  Edison  School  at  22d  and  Church  Sts., 
to  MONSON   BROS.,   at  $42,677.     Noted   June   19. 

+Montreal,  Que. — The  contract  for  the  construction  of 
the  10-story  office  building  at  Beaver  Hall  Hill,  for  the 
Guarantee  Co.,  of  North  America,  has  been  awarded  to  the 
GEORGE  A.  FULLER  CO.,  369  St.  Catherine  St.,  West. 

riVDl'STRI.4L,   WORKS 

Fairfield,  Maine — The  Keyes  Pulp  &  Fibre  Co..  W.  L.  Keyes, 
Pres..  is  having  plans  prepared  for  an  addition  to  its  plant, 
which  will   be   90x228   ft.,   two  stories,   of  brick. 

SprlnKlield,  Vt — The  John  T.  Slack  Co.,  Springfield,  Vt,, 
will  build  a  one-story  brick  addition  to  its  carding  depart- 
ment, 228x47  ft. 

Boston.  Mass. — William  Crane,  Boston,  has  purchased  a 
site  on  Heywood  St.,  and  will  erect  a  four-story  factory 
building. 

Gardner,  Mass. — Frank  M.  Flavor  will  build  a  three-story 
brick  factory,  40x100  ft.,  to  manufacture  building  material 
and   inside   finish. 

Bridgeport,  Conn. — Plans  are  being  prepared  for  the  pro- 
posed addition  to  the  plant  of  the  Frisbie  Pie  Co..  on  Kos- 
suth St.  It  will  be  50x100  ft.,  of  brick  and  wood,  three  stories, 
mill    construction.      Leonard    Asheim    is    Arch. 

The  Belknap  Mfg.  Co.  has  purchased  a  site  on  Holland  St. 
for   a   three-story   brick    factory,    50x320   ft. 

Naugatuek.  Conn. — The  United  .States  Rubber  Co.  will 
erect  a  two-story  brick  and  steel  manufacturing  addition  to 
its  reclaiming  plant,   to  cost   $75,000. 

Nen-  Britain,  Conn Plans  have  been  prepared  for  an  addi- 
tion to  the  factory  of  Landers,  Tracy  &  Clark,  and  bids  will 
be  received  at  once  for  a  building  about  30x70  ft.,  two  stories, 
of  brick,  mill  construction.  Unkelbach  &  Perry,  162  Main  St., 
New   Britain,   are   Archs. 

Torrington,  Conn.^ — The  Progressive  Mfg.  Co.  will  erect  a 
two-story  brick  factory,  30x152  ft.,  to  its  plant  at  this  city. 

Waterbury,  Conn. — Plans  are  being  prepared  for  a  factory 
building  to  be  erected  on  North  Elm  St..  for  the  General 
Mfg.  Co.  It  will  be  28x77  ft.,  two  stories  and  basement,  of 
Brick. 

Buchanan.  M.  Y. — Edwin  A.  &  H.  Lansing,  Quick  Archs., 
have  prepared  plans  for  a  factory  one  and  two  stories.  696x 
1920  ft.,  to  bi-  built  by  the  Standard  Oil  Cloth  Co.  320  Broad- 
way, New  York  City,  at  an  estimated  cost  of  $600,000. 

BufTnlo,  N.  Y. — The  McCue  Co.,  manufacturers  of  automo- 
bile axles,  forgings  and  gears,  will  build  an  extensive  addi- 
tion to  it"  machine  shop  and  drop  forge  plant  at  Elmwood 
Ave.,  Grats  St.,  and  the  New  York  Centra:  R.R.  C,  T,  MeCuo 
is   Pres.   and    Gen.    Mgr. 

Victor  11.  Canahan  &  Co.,  West  and  Forest  Aves.,  Is  hav- 
ing plans  prepared  by  Emerson  C.  Dell,  Arch.,  for  a  2-storv 
and  basement  factory  45x98  ft,,  to  be  built  at  once.  It  will 
be  of  tirick-mlll  construction, 

+The  Aluminum  Castings  Co.,  Rogers  C.  .\dams,  Mgr.  will 
build  an  addition  to  Its  Elmwood  plant,  Elmwood  Ave.  and 
the  Erie  R.Ii.  The  general  contract  has  been  let  to  the 
LACKAWANNA    BRIDGE   CO.    for    the    steel    work. 


.June  -.Ml,  l!li:i 
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A  fuur-Htoi-y  and  biiH.-im-nt  aililitlrui  CHxKio  ft.  in  tci  h.. 
niiulf  to  llif  iiK-at  pnxhuts  piifkliiK  plant  of  the  Uaiiahv 
I'ai'klnK    Co.    on    Mi'tcalft'    St. 

The  Dobol  MfK.  &  riatlng  Co.,  haa  been  Inrorporated  and 
will   erect   and   equip   a   plant    for    plating   and    pollshlnK. 

Freilonlu,  IV.  Y — The  Cudah.v  racking  Co.  will  erect  a 
factory  at  Fredonla,  N.  Y.,  112x1112  ft.  of  steel  and  con- 
crete   construction. 

<ilovvrNvlllr,  N.  Y.— The  Normnndle  Silk  Mills,  Inc..  has 
been  incorporated  and  will  equip  mllla  for  the  manufacture 
of  silk  fabrics.  Thos.  H.  Hubbard,  Georse  B.  and  Clinton  V. 
Rowland,    UloversvlUe,    are    the    incorporators. 

Onrontii,  N.  Y. — A  three-story  and  basement  flour  mill  SOx 
92  ft.,  IS  to  be  erected  by  the  Elmore  Milling  Co.  Orlo  Kpps 
IS   Arch.,    Main   St.,    Oneonta. 

•-  „'!."'■*  >''>«''<<»'r.  N.  Y.— The  Smith-Angevine  Co.  plans  to 
build  a  factory  on  Turdy  Ave.,  for  the  manufacture  of  soap 
and    other    pnulucts,    from    hides.      Kstimated    cost,    $20,0(10. 

UocheHter,  IV.  Y — The  New  Y'ork  State  Rys.  Co.,  Rochester, 
N.  Y..  IS  huviiiK  plans  prepared  for  the  erection  and  equip- 
ment of  a  car  barn  on  Charlotte  Blvd.,  in  Greece,  a  suburb  of 
Rochester.  The  estimated  cost  is  $200,000.  D.  1'.  Falconer, 
Rochester,    is    Kngr.-in-CharKe. 

Howard  B.  Nurse,  Arch..  Cutler  Bldg.  has  completed  plans 
and  is  taking  bids  for  a  1 -story  factory,  of  brick  and  steel 
to  be  erected  on  Elm  St.  by  the  Probst  Realty  Co.  for  the 
Varsity  Candy  Co.,  lessee  who  will  install  machinery  for  the 
manufacture   uf   candy. 

SyracuMC,  X.  Y. — Bids  arc  being  received  for  a  two-story 
factory,   7Sxl34   ft.,  to  be  erected   by  A.  H.  Durston. 

rtlcn,  N.  Y — A  factory  building  54x118  ft.  2  stories  for 
which  plans  have  been  completed  will  be  built  on  Broad  St. 
by    J.    A.    Birsching   manufacturer    of    textile    machinery. 

+The  West  l<:nd  Brewing  Co.  has  let  contracts  for  a  55x90- 
ft.  addition  to  its  brewing  plant.  The  structural  iron  work 
contract  has  been  let  to  the  UTICA  STEAM  ENGINE  & 
BOILER    WORKS. 

Camdrn,  N.  J — The  Victor  Talking  Machine  Co.  Camden, 
N.  J.,  will  erect  :i  large  addition. 

Elizabeth,  IV.  J. — The  Warlark  Wire  Co.  has  secured  a  per- 
mit  and    will    erect   an   addition    to    its    plant,    to    cost    $20,000. 

Mount    AVolf.    renn The    American    Wire    Fabric    Co.    has 

completed  plans  for  doubling  the  capacity  of  its  plant  at 
Mount  Wolf.  The  plans  provide  for  an  extension.  200xS0  ft., 
a   new   tower,    42x36    ft.,   and   a   new   engine   house. 

Phlladelphln,  Penu. — The  Central  Machine  Co.  is  having 
plans  prepared  for  the  construction  of  a  three-story  ma- 
chine shop  at  Seventh  and  Franklin  Sts.,  Peuckert  &  Wunder 
are   Archs. 

A  permit  has  been  granted  to  James  Stewart  &  Co..  for 
the  construction  of  a  drier  machinery  house,  at  Girard  Point, 
Philadelphia.  It  will  be  three  stories,  33x62  ft.,  to  cost  $60,- 
000. 

The  General  Engineering  Co.,  Philadelphia,  Penn.,  has 
been  granted  a  permit  for  the  erection  of  a  factory  67x157 
ft.   at  Front   &  Kenilworth   Sts.    to   cost    $13,000. 

Pittsburgh,  Penn. — The  Standard  Underground  Cable  Co.. 
Pittsburgh,  Penn.,  has  plans  for  a  factory  and  office  building 
50x21    ft. 

Baltimore,  Mel. — The  Martin  Wagner  Co.,  and  the  American 
Can  Co.,  whose  plants  were  recently  destroyed  by  fire,  has 
announced   that   it   will    rebuild   at   once. 

Sullolk,  Va. — The  Parker  Buggy  Co.  has  announced  plans 
for  the  reconstruction  of  its  plant,  which  was  destroyed  by 
fire   recently. 

ParkernburK.  ^V.  \u. — The  General  Porcelain  Co.,  East  Liv- 
erpool, Ohio,  will  erect  a  new  plant,  500x300  ft.,  at  Parkers- 
burg,  for  the  manufacture  of  electrical  porcelain.  Cost, 
$400,000. 

^VheeIlne,  AV.  Va. — The  Wheeling  Steel  Casting  Co.,  Wheel- 
ing, has  been  reorganized  and  plans  to  enlarge  its  plant  in 
North  Warwood.     Charles  H.   Dowler  is  Gen.   Mgr. 

Charlotte,  M.  C. — The  cotton-yarn  mill  of  George  A.  Howell, 
at  Charlotte,  which  was  recently  destroyed  by  fire,  will  be 
rebuilt.      Estimated   cost,    $30,000. 

Gantonla,  N.  C. — The  Cocker  Machine  &  Foundry  Co.  is  be- 
ing organized  iit  Gastonia,  and  contemplates  the  construction 
of  two  buildings,  each  about  40x100  ft.  The  concern  plans 
to  manufacture  textile  niachinery.  and  conduct  a  general  re- 
pair and   job   foundi->'   business.      George   B.   Cocker   is   Pres. 

Cieorsretown.  S.  C. —  The  Atlantic  Coast  Lumber  Corp.  plans 
to  build  a  comrete  and  steel  mill  with  a  daily  capacity  of 
750,000  ft.  of  lumber,  at  Georgetown,  to  replace  that  recently 
burned. 

Brunswick,  On. — The  Yaryan  Naval  Stores  Co.  plans  to 
build  a  paper  mill  at  Brunswick,  estimated  to  cost  $500,000. 
M.    Perry   is   mgr. 

Birmingham.  .\la. — The  Steel  Cities'  Chemical  Co.  contem- 
plates the  construction  of  an  addition  to  its  plant  at  Birming- 
ham.     Estimated    cost,    $100,000.      Culpepper    Exum    is    Pres. 

Pansy,  Ala. — The  Rocky  Creek  Lumber  Co.,  whose  plant 
was  recently  destroyed  by  fire,  will  rebuild  at  once  at  a  cost 
of  $50,000. 

Beulah.  Tenn. — W.  W.  Bennett.  Detroit,  Mich.,  automobile 
manufacturer,  has  purchased  a  site  at  Beulan,  near  Nashville, 
and   will   establish    a   new   plant. 

Knoxville.  Tenn. — The  Sanford-Day  Iron  Works  are  having 
plans  prepared  for  the  construction  of  a  foundry,  66x256  ft., 
of  iron,   on   a  brick   foundation. 

The  Kroxville  Tinware  Co.  cor.templatet  the  construc- 
tion  of  a   plant   in   the   Nobles  addition. 

The  Sanford-Day  Iron  Works.  Knoxvile,  is  having  plans 
prepared  for  the  erection  of  a  foundry,  66x256  rt.,  to  increase 
the  output  of  cars. 

MemphiN.  Tenn. — The  Yazoo  &  Mississippi  Valley  R.R.  Co. 
has    had    plans    prepared    for    two    roundhouses,    reoair    .shops, 
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in   its   yards  at   Nonconnah.    Memphis. 
J.    Darnell,    Inc.,    suffered    $100,000    lo 


in  the.  dcHtructlon  nf  ll.s  dm, 1,1,.  sawmill  and  venec-r  plant  by 
nn-.      1  lans  for  reconstruction   have  already   been  approved. 

l.oulKvllle.  Kj-.— The  Louisville  Gas  &  Electric  Co.,  which 
was    recently    formed,    has    announced    plans    for    the    erection 

of    a    garage    and    stables    and    blacksmith    shop.      George    H. 

Harries    is    Pres. 

PnriM,  K.V.— The  Kentucky  Distilleries  &  Warehouse  Co., 
with  general  ofllces  In  Louisville,  has  announced  plans  for 
the  enlargement  of  the  Lewis  Hunter  distillery,  near  Paris, 
and  will  purchase  e(iuipmint  this  summer.  J.  A.  Wathen 
may   be  addressed   at    the   Louisville  olllce. 

. n '*"\?''''"*'''    '*>■ — '^*"*   Cincinnati,    New    Orleans   &   Texas   Pa- 
cific   Ry.    Co.     will    erect    additions    to    its    railroad    shops    at 
Somerset,      .\bout    $160,000   wll   be  expended. 
I.MD   WKS , 

CiueinnatI,  Ohio— An  eight-story,  44xl00-ft.  cold-storage 
plant  Is  being  planned  and  will  be  erected  for  the  Bender, 
Strlebig  &   Co.,   at   218-20   Wright   St..   Cincinnati. 

i  he  Hoffner  Bros.  Co.,  tanner.  Hopple  St.  and  the  Canal, 
rr?^tV,"?,*''  *^>'",  ,"""''.„'*  live-story  addition  to  the  plant, 
166x80  ft.,  of  brick,  mill  construction.  Phillip  Pfelffer,  Arch., 
will    receive    bids. 

.  CleTelnnd,  Ohl<i— The  Pfaffman  Egg  Noodle  Co..  Cleveland, 
IS  having  plans  prepared  for  the  erection  of  its  proposed 
factory.  It  will  be  three  stories.  65x110  ft.  The  cost  has 
been   estimated   at    $35,000. 

ColumhuN,  Ohio— The  Columbus  Dental  Mfg.  Co.,  Colum- 
bus, IS  haying  plans  prepared  for  the  construction  of  its  pro- 
sflooo  '^'  "        ^'^    '"'°    ^'°''''^»-    ^"<i    will    cost   about 

rH„.V"lV"?.';""'  0'?'"--A  permit  has  been  Issued  to  the  Hayden- 
fo°'<^osV  abo'u?  $''l"o:oo'i;:'"""^"''    '°'"   "'•^   '■■'''"°"   "'  ""^   ^'^'""°" 

+Loraln,  Ohio— The  United  States  Automatic  Co.,  Lorain, 
has  awarded  the  contract  to  KASER  BROS..  Elvria  Ohio,  for 
tne    construction    of   an    addition    tu    its    plant,    at    $10,380. 

+  Mount  r.lleail.  Ohio — The  contract  has  been  'i warded  tr» 
the  HUGHES-KEENAN  CO.,  Mansfletd  Ohio,  for  thc^tonslruc 
M?g.    Co.,'%ou'nT  olfead*""'    '"'"    "^"^    "'^^^'^"    Hydraulic    Press 

Nlles,  Ohlo--The  Niles  Home  Baking  Co.,  Niles,  is  recelv- 
story    56x100  ft        construction    of    its    proposed    bakery,    on& 

,.,.^'F*^^.,'?/'-''"'''''.'  Sheet  &  Tin  Plate  Co.,  Niles.  will  erect  sev- 
eral additions   to  its  plant. 

P,!^"!"'?*/"'*'  Ohio— The  plant  of  the  Unionville  Milling  Co., 
Painesville.  owner  by  J.  Morgan,  has  been  destroyed  by 
hflh  ''?nH""^L9„'°A''  "^  .«12'»0«-  The  main  building  was  50  ft. 
high  and  30x30  ft.,  with  an  addition  18x46  ft.  The  other 
stVuctrnf,  ,^;'\''h  ^'^''?"  V-  •?!'■•  Morgan  contemplates  the  recSn- 
struction  of  the  plant,  with  the  structure  fireproof  throughout. 
Sidney,  Ohio— The  Olympic  Candy  Kitchen,  Sidney,  will 
elect  a  candy    factory. 

r,h !**'"'"•  Ohio— The  Toledo-Owens  Glass  Sand  Co.,  Toledo, 
Ohio,   IS   planning   to   erect  a   plant   at  Silica   to  cost   $150,000^ 

ivi.  J.   Uwens    IS   Pres. 

hioy.""^*''''*''"?-,''.'''"—'^^''  Columbiana  Rubber  Co..  Colum- 
*n    t^ilnnnfi    ^'°v  ''  increase    its    capital    stock    from    $100,000 

f,?,;?,-  ■  ■  ,^  ''^''^''  P=^''t  of  the  increase  will  be  used  for 
buildings    and    equipping    the    plant. 

Auburn.  Ind — The  Auburn  Automobile  Co.,  Auburn,  con- 
60x80  ^ft^  erection  of  a  factory,  two  stories  and  basement, 

has*aw!,',",f"/*!h^'  I"";— The  Cole  Motor  Car  Co..  Indianapolis, 
STRITPTTrm  hn  '^S^^f'"^'.  H  ^J""  BEDFORD  STONE  &  CON- 
!5lKUCTION  CO.,  Bedtord,  Ind.,  for  the  construction  of  it« 
proposed  addition,  at  $175,000.  Noted  Feb  20 
bid?^nnn"f,^r''^,H'^''"'  Envelope  Co.,  Indianapoiis,  will  receive 
an'd'  base"m'ent,"'8'oxaTo'  n."  "'  "^  "'"'"''''^  '^''°'^-  *-°  ^'^'^^ 

Ind'""i'^*"'hav'i"n!;~",S°°'"''''''  ^•■°5-  P'^y  ^  Ct-'ain  Co..  Muncie, 
s-raVn  elevaTnv*^  ?l""*  prepared  for  the  construction  of  a 
giain    elevator.      The    capacity    will    be    100,000    bu 

plet'^d*''nl'=,*n,"fn^T.?'=''"  -Sj.Kinsjy.  Archs.,  Detroit,  have  com- 
pleted  plans    for   the    erection    of   a   three-storv   and    haqemeni- 

De'tVi;;?  "^V't  ^\i-  ''"•  ,'-^?  Bowering  Soap  Co  on  §ainoUe"Kd.! 
uetroit.      V\  .  J.  Kengeh   is   Pres. 

ChleaKo,  III — M.   L.  Chapin,  Chicago,  plans  to  erect  a  two- 
7hJ";i''''   &?,>-.age.    100x125    ft.,    at   a   cost    Sf    $25  000 
The   Cram-Richtsteig  Metal    Frame   Action    Co      Chicago    is 
IITV^^^  s\'o%l°\i^ioo"tT'''"    "'    "^    proposed  •fL^'o^rTon'l 

tr^j^^Ji^^sF  it^s°"p?o^^i's^°fo?nrrio'o^xri5"ir"^  "'^^  ^°>- 

+Jaekson,    Mlt-h — The    contract    has    been    awarded    to    the 
Hauser-Owen-Ames    Construction     Co..    GraSd    Rapids     Mich 
foi     the    construction    of    the    factory    for    the    American    Ladv 
Corset    Co.      Estimated    cost,    about  ■$70,000         '*-'"«'^'<=an    Lady 

ApDleton,  Wis.— Herman  J.  Schlegel,  Appleton  Wis  man- 
ufacturer of  furnaces  and  electric  washing  machinery  wfll 
Ind  foi  n rtvt-  '^°^l'''''\  f°'"  "'f,  "action  of  a  Lw  rSachinV  shop 
and  foundi.N.     The  plant  will  also  include  a  pattern  shop 

1,=  =*^""*'  ''"  *t"'','  ,'"'•'"■— The  HUTTER  CONSTRUCTION  CO 
Iwf,  =?n"  ^■^■''■•d"'  the  general  contract  for  the  erection  of  a 
two-story  bnck  and  concrete  glading  and  painting  bu  IdinS^ 
for  the  Moore  &  Galloway  Lumber  So.  It  will  be  36x42  ft 
in  connection  with  a  mill  construction  warehouse.  36.x25o  ft! 
Wa)X°e"=ho'"'?;  ^V-l'T'^he  International  Steel  Construction  Co., 
Waukesha,  has  filed  an  amendment  to  its  articles  of  incor- 
$50000°"    "■'"'^'^    increases    its    capital    stock    from    $10,000    to 

Amnrlllo,  Tex. — The  Rock  Island  R.  R.  Co.  will  make  sev- 
eral improvements  and  will  erect  car-repair  shops  at  Amaril- 
10,    which    will    cost    about    $80,000.  ^maiii 

Cleburne,  Tex — The  Gulf,  Colorado  &  Santa  F«  R  R  will 
make  improvements  and  additions  to  its  shops  here  'at  a 
cost  of  $123,000.     The  work  will   soon   be  started. 

Dallas,  Tex.— The  Planters  Oil  Co..  Dallas,  was  recently 
organized  with  capital  $150,000,  and  will  establish  a  cotton- 
seen  oil  mill. 
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The  owners  of  the  Dundee  Woolen  Mills  will  build  a  six- 
storv    and   basement    addition    to    their    plant. 

Mexla.     T«.— John     R.     Rollins,     of     St.     Louis      Mo       and 

assocTates    are    preparing    to    e^-lf  "'^S ^,  Pl'\i"/oo'ooo     wiU    bl 
manufacture     of     terra    cotta.       More    than     5100.000     win 
invested    in    the    enterprise,    it    is   stated. 

000.      I.    M.    Staunton    is    interested. 

u-.kw.   E<<.ii.    Toi E     C    Holt   and   associates   will    soon 

beglV'thrco'^-s'tTucU^n  h?re  of  a  cotton  mill  that  is  to  cost 
$500,000. 

Mesa       \Tix.—  K      H.     Parker     and     associates     contemplate 

Seattle  WaHh.— The  Ford  Motor  Co..  Detroit.  Mich.,  nas 
estimated   cost  of  $400,000. 

.al^e-cftv^R'R.-  C^o-'«a\^ni^n^."  .--^'nd^'k^o^ifo.O^on',? 
enlarging    and    improving    *"    '"f P^',':  ^''"Pckers      will    erect    a 

.«     ..I  r-^itt      Tho    Ai^sociated   Oil   Co.   has   awarded   a 

♦'•""""t^p-VvfTbROS      of    \lliance.    Ohio,    whereby    the 

tich    and    eight    additional    stills    will    be    constructed. 

Richmond.  Calir.-The  National  M^f.-.i^O-.  of  San  Fran- 
cisco, will  erect  a  three-story  plant  building  to  m^nutacture 
brass    fitting    and    ornamental    brass    work    of    all    kinas. 

Montreal,  Que— The  RIordan  Pulp  &  Paper  Co..  Montreal 
is  ha""n|  plans  prepared  for  a  "f  ^  '"'"  '°f  ",^0  000  tJns 
Northern  Ontario,  hav  ng  an  annual  capacitj  of  30.UOU  tons. 
^°M  J  Butler,  22  Victoria  Square.  M°"f,!,^  •  '^f  "lJ"fe?f?onf 
a  new  company,  which  has  purchased  a  mile  of  watertront 
llong  the  St  Lawrence,  and  is  having  plans  prepared  for  a 
new   $1,000,000   steel    forging   plant. 

Sorel.  «lue.— The  Sorel  Iron  Works  will  soon  begin  the 
consTiSction   of  an  addition   to  its   foundry   to   cost   $10,000. 

Ottawa.  Ont.— Bids  will  be  received  by  the  Brow-n  Litho- 
eraohing  Co  for  the  erection  of  a  new  factory  on  W  ellington 
§[.  to  cost  $20,000.  It  will  be  of  brick  construction,  with  a 
concrete   foundation. 

Peterborough.  Ont.-Plans  are  being  prepared  for  \he   new 

DavldBon  Sank.— The  Heathfield.  Hammond  &  Thomas  Co 
pla?s  to""?ec?  a  new  brick-making  plant.  New  equipment 
will   be  required. 

EX.\MIX.VTION 

Unl^e-d^-sTa't".^"  CiVil  |e"'^vic?"?im7.;irs^'rSL"/orces^an^e^J^? 
?S  4  ^il^'^-^I.^r  ■■'If  el^i^irVe^ti^g-fi^'t^ 

products  labofatSry  at  Madison.  ^^ '^■^^"^^^•^.^.^"^'tlonf  The 
may  occur  in  positions  requiring  similar  qualifications.  ine 
duties  of  laboratory  aid  and  engineer  consist  in  general  of 
the  operation  and  care  of  the  mechanical  appliances  used  in 
the  abiratoVies.  Applicants  for  this  ^•'^amination  should  be 
of  good  physique,  as  they  may  be  required  to  handle  heav.\ 
Umf,c?s  and  to  do  general  work  In  pipe  fitting  and  setting  up 
and  modification  of  machinery.  Competitors  will  be  exam- 
fned  Tn  the  following  subjects,  which  will  have  the  relative 
weights  Indicated:  1  Arithmetic  (simple  tests  in  addition, 
8-jbtrSctlon,  multiplication,  and  division  "of  whole  numbers 
and  United  States  money),  10;  2.  Operation  a"'^  ™' e  °f  Jl°'h 
ers,  motors,  shafting,  etc.  (including  a  general  knowledge  of 
the  processes  Involved  in  the  manufacture  of  wood  pulp.)  30. 
3  Training,  experience,  and  fitness,  60.  Practical  experience 
and  familiarity  with  the  use  and  care  of  machinery  and  tools 
such  as  steam  boilers,  pumps,  saws,  electric  motors,  etc.,  is 
nrerequlslte  for  consideration  for  this  position.  Persons  who 
meet  the  requirements  and  desire  this  examination  should 
at  once  apply  to  the  United  States  Civil  Servlre  Commission, 
Washington,  D.  C,  for  application  and  examination  Form  1312. 
Merbanlelan  and   Lahorotory   Amtlntant — Washington,   D.   C. 

The   United    States   Civil    Service    Commission    announces   an 

examination  for  mechanician  and  laboratory  assistant,  for 
men  only,  on  Julv  2  and  3.  From  the  register  of  ellglbles 
reHUltlng  from  this  examination  certification  will  be  made 
to  fill  a  vacancy  at  a  salary  ranging  from  $1000  to  $1400  a 
year.  In  the  Bureau  of  Mines,  San  Francisco.  Calif.,  and  vacan- 
cies as  th<v  mav  occur  In  positions  requiring  similar  qualifi- 
cations. The  duties  of  the  person  appointed  to  this  position 
win  consist  Ir.  the  design  construction  and  repair  of  scientific 
Instruments  and  apparatus  used  In  the  chemical,  physical, 
and  metallurgical  laboratories  of  the  bunnu,  together  with 
assistance  In  the  work  of  Investigation  and  testing  In  these 
laboratories  and  In  the  field  work.  Two  days  will  be  required 
for  this  examination.  Competitors  will  he  examined  In  the 
following  subjects,  which  will  have  the  relative  weights  Indi- 
cated: 1.  Practical  questions,  30;  2.  Oeneral  physics  and  chem- 
istry, 20:  3.  Mechanical  drawing.  20:  4.  Education,  training, 
experience,    and    fitness,    $30.       Applicants    should    have    had 


training  in  phvsics,  general  analytical  and  physical  chemistry, 
and  mechanical  drawing,  together  with  adequate  actual  ex- 
perience in  the  making  and  repair  of  instruments  of  precision. 
A  knowledge  of  glass  blowing  is  an  advantage,  but  is  not  in- 
sisted on  at  the  outset.  Persons  who  meet  the  requirements 
and  desire  this  examination  should  at  once  apply  to  the 
United  States  Civil  Service  Commission,  %\  ashington.  D.  C. 
for  applcation  and  examination  Form  1312.  Applicants  must 
have  leached  their  21st  but  not  their  40th  birthday  on  the 
date  of  the  examination. 

IXDVSTBI.II,    NOTE 

The  Rlter-Conler  Mtg.  Co..  Pittsburgh,  Penn.,  has  received 
a  rush  order  for  1600  ft.  of  10-in.  pipe,  ranging  from  one- 
quarter  to  five-eighths  inch  in  thickness,  for  a  new  siphon 
for   the    Los    Angeles    Aqueduct. 

The  Firm  of  C.  G.  Young.  Bankers  Trust  Bldg.,  New  York, 
has  been  engaged  to  make  examinations  and  reports  on  cer- 
tain important  Public  Utilities  in  Central  America.  H.  A. 
Beldon.  one  of  the  firm's  engineers,  who  will  make  the  local 
studies,  sailed  from  New  York  on  May  17  and  will  probably 
be  away  for  some  time.  This  firm  has  had  a  wide  experiecne 
in  all  Latin  American  countries  as  well  as  other  parts  of  the 
world. 

The  Laclede  Steel  Co..  St.  Louis,  Mo.,  manufacturer  of  rail 
carbon-steel  bars  for  reinforcing  work,  also  angles  and  agri- 
cultural shapes,  announce  the  appointment  of  Theodore  Geiss- 
mann  &  Co..  Inc..  72  West  Adams  St.,  CHiicago^  111.,  as  its 
authorized  district  sales  agent  in  the  Central  \\  est,  for  the 
distribution    of   its  products. 

The  Dunn  Wire  Cut-LuK  Brick  Co.  reports  that  in  1912, 
the  total  number  of  square  yards  of  paving  brick  laid  by 
manufacturers  of  wire  cut-lug  brick,  who  are  licensed  under 
the  company's  patents,  and  who  are  also  members  of  the  Na- 
tional Paving  Brick  Manufacturers  Association,  was  equal  to 
53%  of  the  total  yardage  of  paving  brick  produced  by  all  the 
manufacturers  in  the  National  Association.  The  company  has 
also  licensed  several  manufacturers  of  paving  brick  who  are 
not   members  of  the  National   Association. 

Profits  Derived  by  the  city  of  Pasadena,  Calif.,  from  the 
operation  of  the  municipal  lighting  plant  from  Mar.  29,  1912, 
to  Mar.  29,  1913.  totalled  $63,365,  according  to  a  report  made 
by  expert  accountants  employed  to  audit  the  books.  Accord- 
ing to  the  report  the  profits  shown  are  after  bond  interest 
and  other  charges,  totaling  $95,679.  had  been  paid.  The 
value  of  the   plant   is   fixed   at   $580,745. 

The  Manufacturer's  Supply  Co.,  2317  Universit v  Avt  .  S.  E., 
has  purchased  from  the  Stone  &  Webster  Engineering  Cor- 
poration, its  entire  plant  used  on  the  $30,000,000  hydro- 
electric development  for  the  Mississippi  River  Power  Co.,  at 
Keokuk,  Iowa.  The  equipment  consists  of  everything  in  con- 
struction equipment  and  machinery,  used  in  connection  with 
this  work.  This  compan.v  has  shipped  up  to  date  from  the 
work  to  the  plant  in  Minneapolis,  over  one  hundred  carloads 
of  the  equipment,  and  the  balance,  about  the  same  number 
of  cars,  will  be  released,  and  come  for'ward  to  their  plant 
after  July  15.  the  date  set  for  the  operation  of  the  power 
house    and   dam. 

The  Jlaryland  Steel  Co..  Sparrows  Point,  Md.,  has  awarded 
a  contract  to  the  Raymond  Concrete  Pile  Co.,  New  York 
and  Chicago,  for  the  design  and  construction  of  reinforced 
concrete  stock  bins  for  blast  furnace  "C"  at  its  Sparrows 
Point  plant. 

The  Colombian  Ministry  of  Public  'W'orks  has  been  author- 
ized to  proceed  with  the  construction  of  a  section  of  railway 
designed  to  connect  the  Southern  Ry.  with  the  Salto  de 
Tequendama  Rv.  The  line  will  be  bidived  into  three  sections, 
the  Tequendama  Station  to  the  river  Muna,  thence  to  El 
"Charquito,"  and  from  the  latter  point  to  Salto  de  Tequen- 
dama. 

The  Rockwell  Furnace  Co. — The  good  will,  drawings,  pat- 
terns, patents,  etc.,  of  the  Rockwell  Furnace  Co.,  New  York, 
N.  Y.,  have  been  purchased  by  the  Quigley  Furnace  &  Foun- 
drv  Co.,  Springfield,  Mass.  The  latter  will  continue  the  man- 
ufacture of  the  full  line  of  Rockwell  furnaces  with  the  ex- 
ception of  the  melting  furnaces,  portable  heaters,  rivet 
forges,  etc.,  which  will  be  built  by  the  Monarch  Engineering 
&   Mfg.    Co.,    Baltimore. 

StntiHticM  of  the  Iron  Trade — The  Bureau  of  Statistics  of 
the  American  Iron  and  Steel  Institute  has  received  from  the 
manufacturers  statictics  of  the  production  of  all  kinds  of 
steel   Ingots   and   castings   in   the   United    States   in    1912. 

The  production  of  Bessemer  steel  ingots  and  castings  in 
1912  was  10.327.901  tons,  against  7.947,854  tons  in  1911.  an 
increase  of  2.380,047  tons,  or  over  29.9%.  The  production  In 
1912  was  1.947.929  tons  less  than  in  1906,  when  the  maximum 
production  of  12,275,830  tons  was  reached.  The  year  of  next 
largest  output  was  1907.  Of  the  total  production  In  1912  10.- 
260.913  tons  were  made  bv  the  standard  Bessemer  process, 
33.555  tons  by  the  Tropenas  process,  and  33,433  tons  by  other 
modifications    of    the    standard    Bessemer    process. 

The  total  production  of  niien-hearth  steel  ingots  and  di- 
rect castings  In  1912  amounted  to  20.780,723  tons,  against  15,- 
598.650  tons  in  1911,  an  increase  of  5.182,073  tons,  or  over 
33.2%.  In  1908  the  production  of  open-hearth  steel  for  the 
first  time  exceeded  the  production  of  Bessemer  steel,  the 
excess  amounting  to  1,719,974  tons.  In  1912  the  output  of 
open-hearth  steel  exceeded  the  output  of  Bessemer  steel  by 
10,452.822  tons,  or  over  101.2%.  Of  the  total  production  of 
open-hearth  steel  In  1912  19,909.875  tons  were  ingots  and 
870.848  tons  were  castings,  against  15.027,459  tons  of  In- 
gots   and    571.191    tons    of   castings    in    1911. 

I  is  estlmatjd  that  about  673, 88J  tors  of  open-hearth 
stee  Ingots  and  direct  castings  which  were  treated  with 
f.rro-vanadlum.  ferro-tltanium,  ferro-chrome,  nickel,  or  other 
alloys  are  Included  In  the  total  for  1912.  as  compared  with 
about  296.065  tons  in  1911.  Of  the  total  In  1912  about  493.- 
195  tons  were  Ingots  and  about  80.685  tons  were  castings, 
while  In  1911  about  255,333  tons  were  ingots  and  about  40.732 
tons   were   castings. 

In  1912  there  were  19.641,502  tons  of  open-hearth  steel 
(ladc    by    the    basic    process    and    1,139,221    tons    by    the    acid 
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proi-oss,  whllr  111  lltll  till'  pniclucthiii  liv  the  basic  pri)cri>< 
amuuiui-il  to  It.(;s5.;i32  tuns  and  by  Ihi-  acid  process  to  !I12,71» 
tons. 

Includid  In  the  19,041.502  tons  of  basic  open-hearth  steel 
InKots  and  castings  produced  In  1912  are  1,438.654  tons  of 
duplex  stiel  Insuts  and  castings  which  were  made  from 
metal  parily  purillid  In  Bessemer  converters  and  ttnally  purl- 
fled  in  ba.-^ie  npeii-luarth  steel  furnaces.  This  steel  was  pro- 
duced by  seven  ucuks  In  four  states  as  follows:  Pennsyl- 
vania, foui  ;  Alarvland.  one;  Alabama,  one,  and  Illinois,  one. 
Similar  st:iiistiis  for  1911  were  not  collected  by  the  American 
Iron  and  steel  .\ssocialion.  No  acid  open-hearth  steel  was 
produced    1\'    the   duplex    process   in    1912. 

The  pre.luclloM  of  crucible  steel  in  1912  amounted  to  121.- 
517  tons.  ai;alnst  97.653  tons  in  1911.  an  Increase  of  23.864 
tons,  or  over  24.4  per  cent.  The  maximum  production  was 
reached    in    1907.    when    131,234    tons    were   made. 

The  proiluction  of  steel  by  the  electric  process  in  1912 
amounted  t<.  18.309  tons,  as  compared  with  29.105  tons  in 
1911,  a  decrease  of  10,796  tons.  In  1910  the  output  was  52.- 
141  tons,  in  1909  it  was  13.672  tons,  and  in  190S  it  was  55 
tons.  In  the  latter  year  the  production  was  Included  with 
that  of  open-hearth  steel. 

The  production  of  all  kinds  of  steel  Ingrots  and  castings 
in  1912  amounted  to  31.251,303  tons,  against  23,676,106  tons 
in  1911,  an  increase  of  7.575,197  tons,  or  almost  32'/,.  The 
production  of  1912  was  much  the  largest  in  the  country's 
history. 

The  total  production  of  all  kind  of  steel  ingots  in  1912. 
not  including  steel  castings,  amounted  to  30,284,682  tons, 
against  23.029.479  tons  in  1911.  an  increase  of  7,255,203  tons, 
or  over  31.59;..  The  production  in  1912  was  the  largest  in 
our  history.  The  year  of  next  largest  production  was  1910. 
when    25.154,087    tons    were    made. 

Iille  Rallmiy  Car« — A  steady  but  gradual  increase  has  been 

reported    in    the    number    of    idle    railway    ears    since  the    last 

report  was  piinied  in  this  paper.  The  number  of  idle  cars 
now.  however,  is  less  than  that  at  the  corresponding  date 
last   year  and  also  in   1911. 

The  followins:  table  has  been  computed  from  the  figures  of 
the    American    Itailwav    Association: 

Net 

1913                                                           Surplus  Surplus  surplus 

June    14    71.126  7.199  63,927 

Mav    31     60,291  9,383  50,908 

May    15     61.269  10,975  50,294 

Mav    1     53.977  14,178  30,799 

Apr.    15     70.715  13.217  57.498 

Apr.    1     68.792  10.804  57.988 

Mar.    15    57,998  20.223  37,775 

Mar.    1     58,529  27,148  31,381 

Feb.    15     52.700  30.517  22,183 

Feb.    1     62,045  24,785  37,260 

Jan.    15     53,230  24,791  28,439 

1912 

Dec.  31  50,659  33.601  17,058 

Dec.  14  26,614  61,006  •34,392 

Nov.  30  26,135  62,536  •36,401 

Nov.  21  22,363  73,475  •SI, 112 

Nov.  7  19,987  71,156  •51,169 

Oct.  24  17,289  57,270  ^49,981 

Oct.  10  22,810  34,389  *31,579 

Sept.  26  26,754  44,547  *17,793 

Sept.  12  27.380  36,000  *8,620 

Aug.  29  36,047  26,279  9.750 

Aug.  15  58.623  14.722  43,901 

Aug.  1 65,904  9,395  56,510 

July  18  75,389  6,467  68,922 

Julv  4  70,731  6.707  64.024 

June  20  73,464  5,746  67,718 

June  6  89,208  2,822  86,386 

Mav  22  123,683  7,482  116,201 

Mav  9  136,776  6,678  130,098 

Apr.  25  151,186  12.305  138.881 

Apr.  11  94,943  15,554  79,389 

Mar.  27  52,680  33,974  18,704 

Mar.  13  46,028  42,985  3,043 

Feb.  2S  44,984  37,142  7,842 

Feb.  14  50,886  36,928  13,953 

Jan.  31  55.592  23,011  32,581 

Jan.  17  102,479  12,194  90,258 

Jan.  2  135,938 

French  RalUvaj-  Operation — The  working  of  the  State  rail- 
ways, which  include  the  old  system  of  1879,  and  the  Ouest 
Ry.  bought  four  years  ago,  is  very  expensive.  The  re- 
porter of  the  Senate,  though  he  tries  to  appear  optimistic,  has 
to  admit  that  the  increase  of  expenses  has  for  the  three  years 
been  continuous,  both  for  the  old  and  the  new  lines.  He  states 
that  the  financial  results  can  only  appear  deceptive.  He 
wishes  to  point  out  that  the  expenses  in  which  the  railway 
administration  have  been  involved  have  been  necessitated 
by  the  condition  in  which  the  old  Ouest  company  left  its  line. 
But  it  has  been  shown,  notably  by  M.  Colson.  a  State  Coun- 
cilor, that  the  system,  before  being  purchased,  was  minutely 
inspected  by  the  Government  engineers,  and  that  it  was  out 
of  the  question  that  the.v  should  have  allowed  the  company 
to  neglect  its  upkeep.  On  Jan.  1.  1909.  the  State  took  posses- 
sion of  the  line.  In  190S.  a  year  in  which  the  expenditure  was 
swelled  by  the  costs  of  liquidation,  the  working  receipts  ex- 
ceeded $219,500,000.  while  expenses  were  rather  under  $148.- 
000.000,  leaving  a  net  profit  of  $71,000,000.  During  1912  the 
receipts  reached  nearly  $242,000,000.  a  figure  which  is  cer- 
tainly satisfactory:  but  working  expenses  rose  to  nearly 
$220,000,000.  leaving  a  net  profit  of  $22,000,000.  Thus  in  four 
j-ears  of  State  working  receipts  have  increased  10%,  expenses 
50%.  and  the  net  profit  has  declined  68%.  During  the  same 
period  the  ratio  of  expenses  has  grown  from  67%  to  91%. 
Further,  on  the  Id  State  system,  where  a  company  cannot  b8 
accused  of  having  allowed  the  line  to  get  into  a  bad  condition, 
affairs   have    been    much   the   same. 

The  Public  Service  Commission  for  the  First  District  has 
come  to  an  agreement  with  the  Long  Island  R.R.  Co.  in  re- 
gard to  the  easement  rights  for  the  St.  Felix  St.  branch  of 
the  Fourth  Ave.  Subway,  which  passes  under  the  Long 
Island  R.R.  station  in  Brooklyn.  The  Long  Island  Co.  has 
withheld    its     consent     to     the     construction     of     this     subway 


pending  this  agreenicMt.  It  has  been  agreed  that  the  city 
will  pay  the  railroad  companv  $200,000  for  Ihi-  right  to  build 
the  subway  under  the  station,  and  that  the  patrons  of  the 
subway  shall  have  fne  usi'  of  the  stairways,  etc..  In  the 
railroad  station.  All  that  remains  to  be  done  now  to  lef^allze 
this  route  Is  to  get  thi-  consiiit  of  the  Brooklyn  Academy  of 
Music.  This  branch  leaves  the  Fourth  Ave.  Subway  at 
Fulton  St.  and  runs  through  St.  Felix  St.  and  Flatbush  Ave. 
to  a  connection  with  the  Brighton  Beach  Klevated  K.K..  at 
Malbone  St.  When  completed  It  will  be  operated  by  the  New 
York  Municipal  Hy.  Corporation  in  accordance  with  the  pro- 
visions of  the  dual-system  contract.  The  agreement  was 
reached  in  a  conference,  participated  In  by  members  of  the 
I'ubllc  Service  Commission  and  odlcers  of  the  Long  Island 
R.K..  and  the  New  York  Municipal  Ry.  Corporation.  George 
McAneny.  Boro.  I'res..  representing  the  Board  of  Estimate 
and  Apportionment,  also  participated  In  the  conference.  The 
proposal  to  use  the  right  of  wa^-  of  the  Evergreen  Branch  of 
the  Long  Island  R.R.  Instead  of  Wyckoff  Ave.  for  the  Eastern 
District  elevated  railroad  was  discussed,  but  no  agreement 
was  reached.  This  matter  will  be  the  subject  of  further 
conferences.  The  Commission  for  the  First  District  will 
hold  a  hiaring  June  26  at  2:30  p.m.,  on  the  application  of  th- 
New  York  Municipal  Ry.  Corporation  for  permission  to  Issue 
.$400,000  of  its  capital  stock.  The  companw  last  January  ap- 
plied for  permission  to  issue  $1,000,000  in  capital  stock,  and 
the  Commission  at  that  time  authorized  an  Issue  of  $100,000. 
The  company  now  asks  to  issue  $40,000  of  the  remaining 
$900,000  of  such  stock,  for  the  purpose  of  providing  working 
capital  for  the  performance  of  the  company's  obligations 
under   the   dual-system   subway   contract. 

William  C.  JoneH.  Ltd.,  Manchester,  England,  and  200  Sum- 
mer St.,  Boston,  ftlass.,  announces  the  erection.  In  Boston,  of 
a  plant  to  demonstrate  its  patented  method  of  manufacturing 
wip'ing-waste  in  rope  foi"m.  The  makers  claim  that  the  large 
capacity  of  the  machine  and  the  superior  economy  and  con- 
venience of  the  "B(>a  Waste"  have  been  appreciated  and  taken 
advantage  of,  in  Europe,  for  some  time. 

Value  of  Scrap — Junk  dealers,  during  1912.  did  an  enor- 
mous business,  the  Geological  Survey  asserts  in  a  statement 
issued  this  week.  The  value  of  "secondary  metals."  exclusive 
of  gold,  silver,  platinum,  iron  and  aluminum,  recovered  last 
year  was  $77,395,843,  as  compared  with  $52,585,390  in  1911,  an 
increase    of    more    than    $25,000,000. 

The  survey's  report  does  not  set  forth  the  quantity  of  old 
iron  and  steel  remelted,  neither  does  it  include  the  precious 
metals.  The  quantity  of  aluminum  scrap  returned  to  the  sec- 
ondary smelters  is  increasing  rapidly,  says  the  survey,  owing 
to  the  rise  of  the  automobile,  and  it  adds  that  the  report  next 
year  probably   will    include  "secondary   aluminum." 

The  total  amount  of  secondary  copper  recovered  was  137,- 
507  tons,  assuming  that  the  brass  remelted  had  an  average 
copper  content  of  70  per  cent.:  secondary  lead  recovered 
amounted  to  67,168  tons:  recovery  of  secondary  zinc  amounted 
to  81,543  tons:  and  secondary  tin  recoveries  reached  15,401 
tons.  The  quantity  recovered  as  tin  was  8333  tons  and  that 
in    alloys    and    chemical    compounds    7068    tons. 

Civil  Engineer  Student — The  U.  S.  Civil  Service  Commis- 
sion announces  an  open  competitive  examination  for  civil- 
engineer  student,  for  men  only,  on  Aug.  6.  From  the  register 
of  eligibles  resulting  froin  this  examination  certification  wmII 
be  made  to  fill  vacancies  as  they  may  occur  in  this  position 
in  the  Office  of  Public  Roads,  Department  of  Agriculture,  at 
a  salary  of  $720  per  annum,  and  vacancies  as  they  may  occur 
in  positions  requiring  similar  qualifications.  An  appointment 
as  a  result  of  this  examination,  and  satisfactory  service  in  the 
position,  will  afford  young  engineers  an  excellent  opportunity 
to  acquire  experience  in  highway  engineering.  A  part  of  the 
time  will  be  devoted  to  laboratory  and  office  work  and  the 
remainder  to  practical  road  building  in  different  parts  of  the 
United  States.  The  appointee  is  thus  enabled  to  become  fa- 
miliar with  thesephases  of  the  work.  As  this  work  involves 
considerable  travel  throughout  the  United  States,  all  traveling 
expenses,  and  subsistence  not  to  exceed  30  days  on  any  one 
assignment,   will   be  paid   by  the   department- 

As  insufficient  eligibles  were  secured  from  the  examination 
for  this  position  held  on  Apr.  9.  1913.  qualified  persons  are 
urged  to   enter  this   examination. 

Competitors  will  be  examined  in  the  following  subjects, 
which   will   have  the  relative  weights  indicated: 

Mathematics  and  mechanics,  pure  and  applied.  50  points: 
surveying,  construction  and  material  of  construction.  50 
points. 

An  educational  training  equivalent  to  that  required  for 
graduation  in  civil  engineering  from  a  recognized  school  or 
colleg?    is    a    prerequisite    for    consideration    for    this    position. 

C.VTALO*;    NOTICES 

The  Brown  Hoisting  Machinery  Co..  Cleveland.  Ohio.  Cat- 
alog I.  Brownhoist  locomotive  cranes.  Illustrated,  72  pages, 
6x9    inches. 

Edgar  Allen  American  Manganese  Steel  Co.,  McCormick 
Building,  Chicago.  111.  Bulletin  No.  61.  "Stag"  brand  man- 
ganese steel  castings  for  rolling  mills  and  blast  furnaces. 
Illustrated,   28  pages,   6x9    inches. 

United  States  Blue  Print  Paper  Co..  319-21  S.  La  Salle  St., 
Chicago.  111.  Catalog.  Drawing  materials  and  surveying  in- 
struments.     Illustrated.    400    pages.    4x6   inches. 

Sprague  Electric  Works.  527-31  W.  34th  St.,  New  York. 
Catalog  No.  521.  Flexible  steel-armored  hose.  Illustrated, 
16    pages,    5^4x7^4    inches. 

The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  T.  Pamphlet  Ir- 
rigation pumps.     Illustrated,  S2  pages.   6>^x8  inches. 

De  Laval  Steam  Turbine  Co..  Trenton.  N.  J.  Catalog  C. 
Steam  turbines,  velocity-stage  type.  Illustrated,  108  pages, 
6x9    inches. 

Baldwin  Locomotive  Works,  Philadelphia,  Penn.  Record 
No.  73.  Recent  Development  of  the  Locomotive.  Illus- 
trated. 54  pages.  6x9  inches.  Record  No.  74.  Gasoline  loco- 
motives.     Illustrated.    24    pages,    6x9   inches. 


50 


E]S1GINEEEING     NEWS 


Vol.  60,  Xo.  20 


CONTRACT   PRICES 


Harbor  Improvement— Sheboygan.  Wis.—Bids  fo^  building 
reinforced-concrete  caisson  breakwater  and  pile  Pler,  reniov- 
ing  old  Dier  and  dredging  at  Sheboygan,  were  opened  June 
ie      by    Lt  -Col     GeorgI    A.    Zinn.    Corps     Engrs..    Milwaukee. 


The  bids  were 
(B)  Greiling 
Dredging  Co., 
Dredging  Co., 
Racine,  Wis.: 
111.: 


(A) 


Robert    Love    &    Co..    Muskegon,    Mich.; 

2o.,  Green  Bay,  Wis.:  (C)  Wisconsin 
Muskegon.  Mich;  (E)  Edward  Eugene  Gillen, 
Muskegon,  Mich.:  (E)  Edward  Eugene  Gillen, 
(F)   Great  Lakes  Dredge   &   Dock  Co.,   Chicago, 


HARBOR      IMPROVEMENT,  SHELBOYGAN,  WIS. 


2947  cu.yd.  concrete  superstructure  on  caissons 

1211  cu.yd.  concrete  superstructure  on  pile  oier 

3579  cu.yd.  concrete  filling  in  caissons 

74  cu.yd.  concrete  slab  walk 

1135  foundation  piles ,■■;,■■■.■■■.■,■■■. 

14,000  lin.ft.  furnisliing  and  driving  round  piles  in  pile  pier.  .  ...  .  . 

1680  Un.ft.  driring  round  piles  in  pile  pier,  piles  furnished  by  Li .  .&. 
393.12M.  ft.  B.M.        


V.  S.. 


aking  and  driving  slieet  piles,  timber  furnished  by 


131  sli  M.  ft.  B.ii.  framing  timber  furnished  by  U.  S. .  .  ,  . 

14,275  lb.  wrought  iron  or  steel  drift  bolts  and  wrought  iron 

31,453  Iti.'wT-ought  iron  or  steel  screw  bolts  and  tie-rods 

32,914  tons  stone 

1700  lin.ft.  removing  old  pier 

50,000  cu.yd.  dredging 


$7.75 
7.75 
7.75 
7.75 

16.80 
0.35 
0  20 


0.04 
0.04 
1.65 
35,00 
0.25 


$7.50 

$8.00 

8.50 

11,00 

6.75 

6.00 

12.00 

11.00 

17.50 

16,50 

0.34 

0  40 

0.25 

0.20 

18,00 

20.00 

20  00 

25.00 

0,05 

0,05 

0.05 

0,05 

1.45 

1,50 

10.50 

19,00 

0.13 

0.18 

Totals 

Se«er»— Saline,  Mich.— Bids  tor  constructing  sewers  in 
various  streets,  according  to  plans  prepared  b>  the  Y.  X 
Sherman  Co  Toledo,  Ohio,  were  received.  June  11,  as  toilows. 
Ta)  Emanuel  L  Schneider,  Ann  Arbor,  Mich.:  (B)  Edwi^rds  & 
Whalev  Milan  Mich.:  (C)  Vanderweek  Bros.,  Grana  Rapids. 
Mich.:  "(D)  Weage  &  Tyler,  Coldwater,  Mich.: 
SEWERS,    SALINE,    MICH. 


$162,970 


$187,951 


$6.50 

$8.50 

$8.50 

6.50 

8.75 

9.50 

6.50 

7.75 

5.00 

6.50 

8.50 

9.50 

15.00 

19.90 

20.00 

0.33 

0,37 

0.40 

0,20 

0  23 

0.20 

17,00 

19,00 

20  00 

20,00 

21   .50 

25.00 

0.05 

0.05 

0,05 

0.05 

0,05 

0,06 

1.55 

1,70 

2.10 

20.00 

18,50 

17.00 

0.16 

0,19 

0,18 

1177,385 

$201,648 

$204,554 

0-in.  sewer  pipe  laid 

16,810  lin.ft.  8-in.  sewer  pipe  laid 

3.590  lin.ft.  10-in.  sewer  pipe  laid 

1970  lin.ft.  12-in.  wwer  pipe  laid 

15-in.  sewer  pipe  laid 

4290  lin.ft.  trenching  under  6  ft 

9.520  lin.ft.  trenching  6  to  8  ft 

6810  lin.ft.  trenching  8  to  10  ft 

1070  lin.ft.  trenching  10  to  12  ft..... 

10  lin.ft.  trenching  12  to  14  ft 

30  lin.ft.  trenching  14  to  16  ft 

100  lin.ft.  4-in.  farm  tile  laid 

100  lin.ft.  6-in.  farm  tile  laid 

49  manholes 

3  drop  manholes 

2  flush  tanks 

1  28  tons  CI.  pipe 

1(X)  lb.  c.i.  pipe  specials 

60  Un.ft.  laying  8-in.  c.i.  pipe 

100  lin.ft.  galvanized  pipe  connections. 

50  sq.yd.  repaying  brick 

20  cu.yd.  concrete 

10  cu.yd.  extra  excavation 

50  cu.yd.  rock  excavation 

1  M.  ft.  b.m.  new  sheeting 

1  M.  ft.  b.m.  old  sheeting 

10  cu.yd.  extra  concrete 

10  cu.yd.  extra  gravel 

10  cu.yd.  extra  broken  stone 

100  hours  common  labor 

25  1  o  irs  team  labor 


$0,21 

$0,15 

0  21 

0.20 

0.18 

0.26 

0  30 

0.29 

0.27 

0.37 

0,49 

0.32 

0.35 

0.47 

0,74 

0.45 

0,38 

0.29 

0.27 

0,43 

0,41 

0.37 

0.35 

0,60 

0.57 

0.57 

0.61 

0,70 

0.74 

0.75 

0,65 

1,20 

1,05 

1.00 

1   20 

1,70 

1.50 

1.10 

0,  10 

0,14 

0.45 

0.15 

0,15 

0,18 

0,50 

0.18 

36,00 

40,00 

40,00 

35.00 

42.00 

49,00 

45,00 

40.00 

75.00 

63,50 

55,00 

70,00 

38.00 

—50.00 

30  00 

30,00 

0.06 

0.18 

0,55 

— 

1,50 

0,75 

0.70 

0.15 

0,20 

0.50 

0.32 

1..50 

1,05 

0.60 

0.75 

8.00 

6.00 

5.00 

10.00 

2.00 

0.30 

1.00 

0.50 

6.50 

3.00 

3,00 

2.00 

40.00 

18.00 

28,00 

25.00 

12.00 

28.00 

15.00 

8.00 

6.00 

5,00 

10.00 

2.50 

1.50 

1,50 

3.00 

3.00 

1.50 

2.00 

3.00 

0.30 

0.275 

0.29 

0.30 

0.75 

0.55 

0.59 

0.60 

Ham Seattle,   Wash. — Bids  were  received   by  the  Board   of 

Public  Works,  June  13,  for  constructnig  a  concrete  gravity 
darn  at  Cedar  Lake.  The  dam  will  be  200  ft.  high.  800  ft.  long, 
15  ft  wide  at  top,  and  20  ft.  wide  at  bottom.  The  contract 
also  includes  the  construction  of  a  1500-ft.  tunnel,  11  ft.  in 
diameter.  A.  H.  Dimock  is  City  Engr.  The  bids  were:  (A) 
Hans  Pederson,  Alaska  Bldg.,  Seattle:  (B)  Nettle-Bruce-Esch- 
bach  Co.;  (C)  P.  E.  McHugh,  Tacoma,  Wash.;  (D)  Graff  Con- 
struction Co.,  Seattle: 

CEDAR  RIVER  D.\M,  SEATTLE,  WASH. 

A  B  C  D 


108,000  cu.yd.  Cyclopean  masonry  con- 
crete 1  to  7  in 

3500  cu.yd.  back  of  dam  concrete  1 
to  6  in 

2200  cu.yd.  tunnel  lining  concrete  1 
to  6  in 

1600  cu.yd.  valve  wells  concrete  1  to 
8  in 

450  cu.yd.  penstock  valve  pit 

26,000  cu.yd.  earth  excavation 

120,000  cu.yd.  rock  excavation 

1550  lin.ft.  tunnel  excavation 

32,000  lin.ft.  drilling  grout  holes.  .    . 

2000  bbl.  Portland  cement  for  grout- 


$3,30  $5,40  $3, .56 


ing. 


0,35 
1  10 
14,75 
0,75 

2.50 
6.00 
0.37 


0,45 


320  cu.yd.  grout 

12,000  lin.ft.  4-in.  grouting  pipes 

300  lin.ft.  2-in.  galvanized  steel  pipe 

in  tunnel  lining 

1000  lb.  copper  strips  in  contraction 

joints 

1  venturi  meter 3446,  00 

6  sluice  valves 750.00 

3  60-in.  gate  valves 4100.00 

1  24-in.  gate  valves  on  bypass ^^"XX 

3  floor  stands  for  12-in.  bypass •  10.00 

3  sets  sheaves  for  counterweights  for 


60-in.  valv 


Totals $19,552     $18,214     $17,517     $18,434 

*4-Telenhone  .SyBlem— New  York,  N.  Y^— Bids  for  con- 
Btructinir  a  portion  of  the  telephone  system  for  the  Catskill 
Aoueduct  Contract  93,  were  received  by  the  Board  of  Water 
Supplv  June  10  as  follows:  rA)  NEW  YORK  TELEPHONE 
CO  15' Dev  St.,  New  York  (awarded  contract);  (B)  Carpenter 
&  Lindsay",  Paterson.  N.  J.;  (C)  Lord  Electric  Co.,  105  West 
40th  St  New  York;  (D)  Watson-Flagg  EngineeringCo.,  ''•' 
Thames    St.,    New    York;     (E)_Young 


_       _     „  „    Hvde,    Inc.,    Produce 

E.xchange  BIdg.,  New  York:  (F)  Perry  J.  Fitzgerald,  48  How- 
•ird  St  Albany,  N.  Y.;  (G)  Henry  E.  Fox  Construction  Co..  ,S1 
East  l'25th  St.,"  New  York:  (H)  W.  L.  Bull,  Jr.,  Inc.,  135  Front 
St.,   New    York:    (I)    Average: 


183  lin.ft.  78-in.  steel  pipe 

28,600  lb.  24-in.  c.i.  flanged  pipe 

4500  lb.  c.i.  counterweights 

27  lin.ft.  2}-in.  valve  stems  for  24-in. 

gate  valve 

265  lin.ft.  5-in.  valve  stems  for  sluice 

valves 

1  penstock  valve  house 

6  screens 

1750  lin.ft.  phosphor  bronze  cord.  .  .  . 

1  steel  gate 

100,000  lb.  special  castings 

Removal  of  flume  and  pipe  line,  lump 


16.00 
30,00 
0.09 
0.04 

2 ,  00 

9,00 
800.00 
150,00 

0.10 
70,00 

0.05 


6.90 
6.14 
0.18 
1.02 
21.60 


2.52 
20.10 
0.12 


5040.00 
360.00 
90.00 

150.00 
36.00 
0,12 
0.06 

6.00 

10.80 
960.00 
240 , 00 

0,30 
120  00 

0,072 


14,00 

10,00 
14,00 
0,40 
1.25 
30.00 
1.50 

2.30 
8.00 
0.50 

0.30 

0,35 
4250.00 
485.00 
4165,00 
325  00 
35.00 

10.00 
30.00 
0.10 
0.06 

4.00 

9,00 
1000,00 
110,00 
0.25 
70.00 
0.06 


9.65 
6,00 
0 ,  .50 
1.52 


2,40 
5.40 
0.37 

0.20 

0,40 
5500  00 
764 ,  00 
6710,00 
300,00 
50,00 

30  00 
35,00 
0,04 
0.04 

3.00 

8.00 
1400  00 
110,00 

0  25 
100. OO 

0  07 


600,00      1920,00         10,000      2250,00 


Totals $866,.578     $689,110     $970,071     $798,882 


CATSKILL    AQUEDUCT    TELEPHONE     SY.STEM,     NEW     YORK 


1575  30-ft.  wooden  poles 

14  35-ft.  wooden  poke 

21  40-ft.  wooden  poles 

120  setting  wooden  poles  in  rock  at  additional 
price 

63  steel  poles • •...•.■, 

13  setting  steel  poles  in  rock  at  additional 
price ,  . ■ 

25  replacing  existing  wooden  poles 

60  moving  cxiBting  wooden  poles 

125  wire  guys 

4.50  6-pin  oroiw-anns 

1 1.50  8-pin  cross-arms 

.'>.5f)  10-pin  crowt-arms 

49.50  insulnt'.ni 

B75  hrackils  in  n'lucduct  tunnels 

6  atnieduct  tuniiil  cubic  entrances ■  ■  •    ■  • 

Cable  entrance  K.  tunnel  at  Breakneck  Up- 
take dianilHT,  lump  sum 

35,(KK)  lb    bare  copper  wire 

Hudson  Rivpf  erorsioii,   ninp  Kic      .    ,.... 

2  station  instrun^nt  sets,  set , 

4  jack  station  seU,  set . 

Privat<'  branch  exchange  switchboard  and 
appurti-nances,  lump  sum 

6  underground  railroad  crossings 

6(K>  transposittf»ns 

Clearing  and  trimming  of  trees,  lump  sum. . 

Totals 


A 

B 

C 

D 

E 

F 

G 

H 

I 

$10  00 

$7 ,  75 

$9  84 

$9  98 

$7,50 

$11   00 

$11,228 

$14.00 

$10.16 

12  00 

10,75 

11.70 

13  00 

8.50 

14  00 

14.00 

14,75 

15.00 

16  30 

9.. 50 

19,00 

18.256 

5  00 

7  25 

14. 50 

34.10 

3.00 

8.00 

17,71 

15.00 

13.07 

51.05 

70.00 

65.75 

57  :i3 

80.00 

120,00 

59.83 

45.00 

4  45 

10,00 

0 ,  60 

24,94 

13,00 

10  Ol) 

28 ,  S3 

25,00 

15,35 

12.75 

10 ,  00 

14. 50 

9  98 

8,00 

15,00 

16,87 

11.00 

6.00 

8,00 

5  :)7 

2,50 

10,00 

11,24 

6.90 

8,25 

7,00 

6  50 

4.00 

5  00 

1  38 

2  35 

2, ,50 

1.72 

2,20 

1    .50 

1.58 

2  53 

3.00 

1.98 

2,50 

1    .SO 

1   76 
0.026 

2  90 
0  0325 

3 .  .50 
0  12 

2.38 
0  06 

3  00 
0,05 

2  00 
0  03 

0,0863 

0  04 

0.056- 
7.55 

5  26 

10,00 

8. 50 

0  .50 

7,00 

10(10 

79.75 

137  00 

132,00 

1.50,00 

300,00 

10(1  OO 

137  :i4 

107.45 

235  00 

160  00 

200  00 

700  00 

2.50  00 

261   00 

1300,00 

401,68 

0,27,5 

6,271  07 

146.76 

114.27 

0  2' 

2,62?.  n 

0  226 

£414  00 

0.2) 

a.eoc.cc 

0 ,  2B 
3,61  f,  00 

0.24 
7,. 500  00 

9,000.00 

6,610,00 

6,600.00 

80.89 

100  00 

163  00 

1.5K  00 

:!00  00 

69,00 

190,00 

102,00 

1.50  00 

100,00 

40,00 

178,19 

287  02 

275  00 

:)40  ()0 

3.50  OO 

4.50  00 

2.50,00 

:M2,61 

390.00 

335  65 

162  05 

225  (H) 

196  00 

285  00 

:«)0,oo 

100  00 

361,34 

1  99 

0  70 

I  00 

1  00 

1  OO 

2.30  00 

525  00 

792.00 

2,250.00 

4,000,00 

1,750,00 

2,100,00 

2,.5O0  00 

June  -.'(;,  i:ii;! 
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+('hiiiint'l — Chicago.     111. — Hlds     for     conBtructliiK     Sections       &   Sons  Co.,   Chicago;    ( B)    Hyrnc    Bros.    DredirlnK    &   Enirlnecr- 
'    ^    "'    ""Calumet    SaK    Channel,    were    received    by    the        InK    Co.;     (C)    Creat    Lakcu    Uredne    &    Dock    Co.;     (D)    T.    W. 


15    IMstrUt  of  ChlcaRii,  ,lune   19,   as  foUov 


KeyB: 


cah>:::t  sag  channei,,  Chicago,  n,i,. 


\-'l  irlacial  drift  px^a^ 
>  111!  rock  excavatioi 
■ailv  :iy  construction. 


I'>rc-ting  \N  urth  lioad  Uridge,  Ivimp  1 


Totals,  Section  7. 


1,211(1.000  cu  yd.  glacial  drift  excavation. 

.5000  cu.yd.  solid  rock  excavation 

129.')  lin.ft.  rondway  construction 

550  cu.yd.  concrete 

9000  lb   reinforcing  metal 

Erecting  Pipes  Road  Bridge,  lump  sum. 

Totah,  Secti.in  8 

Sections  7  and  8 
12,:ioy.0U0  cu.v 
15.000  cu..vd.  s, 

.107.5  lin.ft.  roachvav  construction 

1200  eu.vd.  concrete 

19,000  :b.  reinforcing  metal 

Erecting  Worth  Road  Bridge,  lump  sum. 
Erecting  Pipes  Road  Bridge,  lump  sum.  . 


.  glacial  drift  excavation . 


Totals,  Sections  7  and  S. 


■H'ovlng — PalneHvflle.  Ohio — Bids  for  paving  Erie  and  State 
Sts.  were  received  bv  the  city.  May  24.  The  bids  were:  (A) 
E.  A.  FRESHWATER  &  SONS,  Chester,  W.  Va.  (awarded  both 
contracts  at  following  bids:  Erie  St.,  using  Bessemer  Block 
with  grout  filler  and  concrete  curb  and  gutter,  $14,301;  State 
St.,  using  Metropolitan  Block,  with  grout  filler  and  stone  curb, 
J31.705);  (B)  tihio  Engineering  Co.;  (C)  Gould  &  Maybach; 
'       "   "       -    ~  '        ""       10  South  La  Salle  St.,  Chicago; 

PAVING  ERIE  ST.,  PAINESVILLE,  OHIO. 

A  B  C  D  E 

2260  cu.yd.  grading $0.40  $0.45  $0.50  $0.40  $0.40 

S657  sq.yd.  Bessemer  block 1.20  1.25  1.34  1.54  1.48 

8657  sq.yd.  Metropolitan  block 1.23  1.28  136  1.56  1.50 

8657  sq.yd.  Medal  block 1.23  1.20  1.20  1.42  1.40 

8657  sq.yd.  Bula  block 1.28  1.36  ....  1.50 

8657  sq.yd.  Newburg  block 1.20  

4937  lin.ft.  stone  curb 0  51  0.52  0.50  0.52  0.48 

4937  lin.ft.  concrete  curb  and  gutter...  .        0.50  0.55  0.50  0.50  0.45 

8657  sq.yd.  additional  for  asphalt  filler   .        0.24  0.15  0.60  0.19        

8657  sq.vd.  additional  for  tar  filler 0.09  0.10  0.55  0.16        

52  lin.ft." headers 0  50  0.40  0  30  0.40  0.30 

10  inlet  basins  removed  or  rebuilt 10.00  15  00  15.00  15.00  3.00 

.W  ft.  10-in.  inlet  basin  pipe 0  50  0  60  0.50  0.48  0.60 

2  new  manhole  caps 10.00  12,00  12.00  15.00  10.00 

9  manhole  covers  reset 2.00  2,00  2.00  4.00  3.00 

1  F.H.  cap  reset 2.00  2.00  2.00  5.00  2.00 

670  lin.ft.  6-in.  house  sewer 0  40  0.50  1.00  0.55  0.40 

500  sq.ft.  new  side  wall  approach 0.12  0.10  0.13  0.10  0.10 

300  sq.ft.  old  side  wall  rclaid 0  07  0.05  0.05  0.10  0.05 

CATALOG    NOTICES 

Union  Iron  Works.  Hoboken,  N.  J.  Catalog  No.  20.  Road 
builders'  and  roofei's'  equipment,  pipe  line  supplies.  Illus- 
trated, 16  pages,  7x10  in. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Bulletin  No.  126. 
Compression  riveters.  Illustrated,  8  pages,  6x9  in.  Bulletin 
No.  129.  Hose,  hose,  couplings,  hose  clamn  tnnlo  TUustrated, 
8  pages,  6x9  in. 

The  Consolidated  Expanded  Metal  Go's.,  Braddock,  Penn, 
Insert  for  loose  leaf  catalog.  Highway  bridges  and  culverts. 
Illustrated,  16  pages,   5'<;x7%  in. 

Cling-Surface  Co.,  1032-48  Niagara  St.,  Buffalo,  N.  Y. 
Bulletin.  Cling-Surface  treatment  for  ropes.  Illustrated,  8 
pages,    6x914    in. 

The  Western  Elaterite  Roofing  Co..  Denver.  Colo.  Pam- 
phlet. Specifications  for  laying  Elaterite  roofing.  Illustrated, 
4x9  in. 

IngersoU-Rand  Co.,  11  Brodway.  New  York.  Form  300S. 
Class  "PE-2"  direct-connected  electric  driven  air  compressors. 
Illustrated.  40  pages.  6x9  in.  Form  No.  575.  Instructions  for 
installing  and  operating  Class  "PE"  electric  driven  air  com- 
pressors.    Ilustrated,  28  pages,  6x9  in. 

General  Electric  Co..  Schenectady.  N.  Y.  Bulletin  No.  4085. 
Battery-charging  motor-generator  sets  for  railway  signaling. 
Illustrated.  16  pages.  SxKJ'i  in.  Bulletin  No.  A40'86.  Circuit 
breakers  for  railway  service.  Type  MR.  Illustrated,  2  pages, 
8x10  VS.    in. 

Sprague  Electric  Co.,  527-31  W.  34th  St..  New  York.  Cita- 
log  No.  327.  Electric  fans.  Illustrated,  40  pages,  8x10 U  in. 
Bulletin  No.  115.  Electrical  equipment  for  buildings.  Illus- 
trated, 24  pages,  8x10 14   in. 

The  Hydrex  Felt  &  Engineering  Co.,  120  Libertv  St..  New 
York.  Pamphlet.  "Sound  Transmission  in  Buildings — Its 
Prevention  and  the  Use  Therefor  of  Hygienic  Materials." 
Illustrated,  24  pages,   6x9  inches. 

The  Heine  Chimney  Co..  Chicago,  111.  Catalog.  Interlock- 
ing radial   brick   chimneys.      Illustrated.    32    pages.    4x9    inches. 

The  Bull  Dog  Dump  Wagon  Co.,  Boston  Building.  Kan- 
sas City.  Mo.  Pamphlet.  Bull  Dog  dump  wagon  beds.  Il- 
lustrated,   6x9    inches. 

Spray  Engineering  Co.,  201  Devonshire  St..  Boston.  Mass. 
Sulletin  No.  51.  A-r  washers.  Illustrated,  S  pages,  6x9 
inches. 


1.005,039 


7. 50 

0.065 

11,000.00 


(1  90 

2.80 

3.00 

2  50 

2  75 

3.00 

7  50 

14  00 

12  00 

0  065 

0  055 

0  015 

7(10(100 

7500  00 

9,500  «) 

11,0(10  (10 

10,.500.00 

11, .500.  (10 

51,071,(17:) 

$1.296,.551 

$1..547,480 

PAVI.VG  .STATE  .STREET,  PAINESVILI.K,  OHIO. 


A  B 

(.yd.  grading.. $0.40     $0.45 


6200  <      .       _ 

12,600  sq.yd.  foundation 

12,000  sq.yd.  Bessemer  block 1    12 

12,000  sq.yd.  Metropolitan  block I   15 

12,000  sq.yd.  Medal,  block 1   15 

12,600  sq.yd.  Bula  block '.[        .'... 

12,600  sq.yd.  Newburg  block 

7610  lin.ft.  stone  curb  .set  in  concrete 6.61 

7610  lin.ft.  concrete  curb  and  gutter 0  .50 

12,600  sq.yd.  additional  for  asphalt  filler  0  24 

'""  '       "■  ■       '  '  "■■  0.09 


2.00 
1.00 
0 .  70 
1.30 
0.50 


12,000  sq.yd.  additional  for  tar  filler „„ 

360  lin.ft.  headers 0.50 

4  inlet  basin  covers,  reset 

280  lin.ft.  8-in.  pipe  sewer.  .  .    . 

270  lin.ft.  12-in.  pipe  sewer. . . 

250  lin.ft.  18-in.  pipe  sewer. . 

180  lin.ft.  10-in.  inlet  basin  pipe „..„, 

6  inlet  basins 16  00 

4  new  manhole  caps  anci  covers ' 10.00 

20  manhole  covers  reset 2  00 

4  new  F.  H.  caps 10  00 

7  F.  H.  caps  reset 2 .  00 

700  lin.ft.  6-in.  house  sewers 0 .  40 

300  sq.ft.  new  side  wall  approach 0. 12 

1000  sq.ft.  old  side  wall  relaid 0.07 

5000  lin.ft.  3-in.  tile  under  drains 0  06 

w  manholes  8  ft.  deep .• 30.00 

20.00 


1.25 
1.28 
1.20 
1.28 

6^65 
0.55 
0.15 
0.10 
0.40 
4.00 
0.75 
0.70 
1.50 
0.60 
20.00 
12.00 
2.00 
6.00 
2.00 
0  .50 
0.10 
0.05 
0  05 
30.00 
30.00 
0  17 


$0  .50 
0.72 
1.42 
1.44 
1  28 

1.2k 
0.75 
0.75 
0.00 


1.00 
0.65 

1  00 
0  .50 

15  00 
12.00 

2  00 
5  00 
2.00 
1.00 
0  13 
0.05 

0  10 
30.00 
35  00 

1  12 


0.59 
0.50 
0.19 
0  16 
0.40 
3. 50 
1.25 
0.50 
0.90 
0.50 
25.  (X) 
15.00 
4.00 
5.00 
2.00 
0  55 
0  10 
0.10 
0.06 
20  00 
40  00 
0  25 


1  M.  ft ^ . 

2700  sq.yd.  reinforcement 0. 15 

Stone  &  Webster  Engineering  Co.,  Booklet.  Water 
Powers.      Illustrated,    6x7  Vz    inches. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  111. 
Catalog  No.  42.  Boyer  railway  speed  recorder.  Illustrated, 
20   pages,    6x9   inches. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.  Booklet. 
Graphtie   brushes.      Illustrated,   16   pages,  3iix6  inches. 

Edgar  Allen  American  Manganese  Steel  Co.,  McCormick 
Building,  Chicago,  111.  Bulletin  No.  56.  Gvratorv  and  jaw 
crusher    wearing    parts.      Illustrated,    2S    page's,    6x9    inches. 

J.  F.  Donahoo,  Woodward  Building,  Birmingham,  Ala. 
Pamphlet.  International  safety  railway  ties.  Illustrated. 
6x9   inches. 

Ohio  Road  Machinery  Co.,  Oberlin,  Ohio.  Catalog.  Road 
making    and    contracting    machinery.      Illustrated,    16    pages, 

6x9   inches. 

The  Blake  &  Knowles  Steam  Pump  Works,  115  Broad- 
way, New  York.  Catalog.  Single  direct-acting  pumps.  Il- 
lustrated,   84    pa.ges,    6x9    inches. 

The  Bristol  Co.,  Waterbury.  Conn.  Bulletin  No.  143.  Re- 
cording differential  pressure  gages  and  recording  flowrate 
meters.  Illustrated,  16  pages,  Sxl0%  inches.  Bulletin  No. 
170.  Patent  electric  furnaces  for  soldering  coppers.  Illus- 
trated. 2  pages.  8xlOy2  inches.  Bulletin  No.  1300.  Class  III 
recording  thermometers.  Illustrated,  4S  pages,  8x10% 
inches. 

Clayton  Air  Compressor  Works,  115  Broadway,  New  York 
Bulletin  No.  210.  Printed  in  Spanish.  Air  compressors  Il- 
lustrated,   32    pages,    6x9    inches. 

Westinghouse.  Church,  Kerr  &  Co..  37  Wall  St.,  New  York 
Book  No.  5.     Work  Done.     Railroad  shop  edition.     Illustrated 

46    pages,    6x9    inches. 

Continental  Car  &  Equipment  Co..  Inc.,  Highland  Park 
Louisville.  Ky.  Catalog  C.  P.  Dump  cars.  Illustrated  ao 
pages.   6x9   inches. 

Alberger  Pump  &  Condenser  Co..  140  Cedar  St.  New  York 
Bulletin  No.  15.  Spiroflo  centrifugal  condensers.  Illustrated 
24  pages.  6x9  inches. 


The  Strauss  Bascule 
cago.  111.  Bulletin  No. 
8x10 1/4    Inches. 


■idge  Co..   104 
Lift  bridges. 


>.  Michigan  Ave..  Chi- 
Illustrated,  20  pages. 
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CONTRACTS    TO     BE     LET 
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Sewer  System  Extension 

Bronxville.   N.   Y. 

Sealed  proposals  will  be  received  by  the  Board  of  Trustees 
of  the  Village  of  Bronxville.  at  the  office  of  said  Board  of 
Trustees  in  the  Village  Hall.  Bronxville.  New  York,  until  8 
P.  M.  on  the  Sth  day  of  July,  1913.  and  opened  immediately 
thereafter,  for  the  construction  of  an  extension  to  the  sewer 
system  of  said  Village  of  Bronxville,  said  extension  being 
known  as  Tanglewylde  Ave.  and  Park  Ave.  in  said  Village, 
according  to  the  maps  and  plans  prepared  by  Geo.  H.  Rogers. 
Village  Engineer,  which  said  maps  and  plans  have  been  ap- 
proved by  the  State  Department  of  Health,  a  copy  of  which 
is  now  in  the  office  of  the  Village  Clerk,  Village  of  Bronx- 
ville,   New   York. 

Plans,  profiles  and  specifications  may  be  seen  and  blank  pro- 
posals obtained  from  Geo.  H.  Rogers,  at  his  office  in  Dusen- 
hury   Building,    Depot    Square,    Tuckahoe.   New   York. 

The  person  submitting  a  proposal  shall  submit  therewith 
a  certified  cheek  issued  by  a  State  or  National  Bank,  in  good 
standing,  within  the  State  of  New  York,  for  10%  of  the 
amount  of  his  bid  or  proposal,  to  the  Village  of  Bronxville, 
without  conditions,  to  be  forfeited  to  the  Village  in  case  the 
person  making  such  proposal  shall  refuse  to  enter  into  a  con- 
tract in  accordance  therewith,  as  liquidated  damages,  and  not 
as    a    penalty. 

The  Board  of  Trustees  reserve  the  right  to  reject  any  or 
all    proposals   or    bids. 

Proposals   must   be   addressed   to   Frank   Dinsmore,  Village 
Clerk.    Bronxville,    N.   Y.,   and    endorsed.    "Sewer   Construction 
Proposals." 
Dated  June  ISth,  1913. 

FRANK    DINSIIORE. 
Clerk    of   the   Village   of   Bronxville. 


Bridge 


Bids  for  Paving 


Cohoes,  N.  Y. 

Notice  Is  hereby  given  that  at  a  regular  meeting  of  the 
common  council  of  the  city  of  Cohoes.  N.  Y.,  to  be  held  on 
the-  1st  day  of  July,  1913,  at  8  o'clock  p.m.,  sealed  proposals 
will  be  received  for  the  paving  of  Bridge  avenue,  as  per  speci- 
fications prepared  by  the  city  engineer  and  on  file  in  the  office 
of  the  city  clerk,  pavement  to  be  of  vitrified  brick,  distance 
to    be   pavi'd    about    1,400   feet    long   and    35    feet    wide. 

A  bond  In  the  sum  of  50  per  cent,  of  the  contract  cost  of 
the  work  will  be  required  for  the  faithful  performance  thereof. 

All  proposals  must  be  accompanied  by  a  certified  check  to 
the   amount   of  5   per   cent,    of   bid. 

The  common  council  reserves  the  right  to  reject  any  or 
all   bids. 

JOHN    F     MAIIONY,    City    Clerk. 


Notice  to  Building  Contractors 

Schenectady,  N.  Y. 
Scaled  proposals  will  be  recelvd  by  the  Board  of  Con- 
tract and  Supply,  of  the  City  of  Scnenectady,  New  York,  At 
,  their  office  In  the  City  Hall  Annex  until  2:30  P.  M.  Wednes- 
day, July  23d.  1913,  for  the  general  construction,  plumbing 
and  gas  fitting,  heating  and  ventilating  and  electrical  work 
for  the  proponed  three  new  schools  for  the  Second,  Ninth  and 
Tenth    Wards,   Schenectady,   N.    Y. 

Plans  may  be  seen  and  apeelficatlons  and  bidding  blanks 
procured  at  the  office  of  the  Clly  Engineer  and  Architect.  Mr. 
W.  ThomuH  Wooley,  No.  447  Franklin  Street,  Schenectady, 
N.  Y.  Blue  Print  plans,  to  a  limited  number,  may  be  pro- 
cured by  any  perwon  ho  dcBlrlng.  by  depositing  with  the  said 
Erit'iriiir    ;.n.l     Ar.liltect    the    sum    of    $25.00. 

rJOAIlD   OF  CONTRACT   *   SUPPLY. 

FRED  B.  JOHNSON,  Secretary. 


Wilmington.    Del. 

Sealed  proposals  for  the  construction  of  the  Third  Street 
Bridge  crossing  the  Christiana  River,  Wilmington,  Delaware, 
will  be  received  by  the  President  of  the  Levy  Court,  New  Cas- 
tle County,  at  the  Levy  Court  Room  in  the  Court  House,  Wil- 
mington. Delaware,  until  twelve  o'clock  noon  of  the  15th  day 
of  July.  1913,  at  which  time  all  bids  received  will  be  publicly 
opened   and  read. 

The  substructure  of  the  proposed  bridge  will  embrace  two 
concrete  piers  and  two  reinforced  concrete  abutments,  section 
of  new  bulkhead  and  some  alterations  in  the  existing  water 
main.     Concrete   work  will   amount   to  about   2500   cu.   yds. 

The  superstructure  will  be  composed  of  a  movable  bridge 
with  a  clear  channel  span  of  150  ft.  and  two  riveted  truss 
approach  spans,  total  length  of  superstructure  being  416  ft. 
between    the   back    walls    of   the    abutment. 

Separate  bids  will  be  required  for  the  sub  and  superstruc- 
tures. 

Plans  and  complete  data  are  on  file  in  the  office  of  the 
County  Engineer-.  James  "SA'ilson.  Church  Building.  Wilming- 
ton. Delaware,  and  in  the  office  of  the  Consulting  Engineer, 
J.   E.   Greiner.    Fidelity   Building,   Baltimore,   Md. 

Plans,  specifications,  forms  for  contracts  and  proposals  will 
be  furnished  contractors  by  the  Consulting  Engineer  upon  re- 
ceipt of  a  deposit  of  $10.00  for  each  set.  These  deposits  will 
be  returned 'to  bidders  upon  the  return  of  the  plans,  etc.,  in  a 
clean,  undamaged  and  unmarked  condition  within  ten  days 
after  the  time  of  opening  the  bids.  No  deposits  will  be  re- 
turned to  those  who  have  not  submitted  proposals  and  any 
bidder  failing  to  return  these  plans,  etc.,  within  the  specified 
time  shall  forfeit  his  deposit  to  cover  the  cost  to  the  Engineer 
of   replacing   the    same. 

A  certified  check  or  acceptable  bond  to  the  amount  of 
$1000.00  will  be  required  with  each  bid  as  a  guarantee  of 
good  faith. 

The  Levy  Court  reserves  the  right  to  reject  any  or  all  bids. 

B.    F.    GROVES, 

President  of  the  Levy   Court. 

SAMUEL  I-.  BURRIS,   Chairman. 

^  A.  B.   HOLLINGSWTRTH. 

CHARLES  GOODING, 

Bridge  Committee  of  the  Levy  Court  of 

New  Castle  County.   Wilmington,   Delaware. 

JAS.    WILSON. 
County  Engineer. 


Notice  to  Contractors 

(Change    of   Date) 

Sealed  proposals  for  cleaning,  pointing  and  waterproofing 
the  exterior  stone  work  and  central  court  and  two  western 
courts  of  the  State  Capitol  Building  at  Albany  will  bo  received 
by  the  Trustees  of  Publi-  Buildings,  Capitol,  Albany,  N.  Y., 
until  4  o'clock  P.M..  on  Monday.  July  21st,  1913,  when  they  will 
be  opened  and  read  publicly.  Proposals  shall  be  accompanied 
by  a  certified  check  in  the  sum  of  five  per  cent,  of  the  amount 
of  bid,  and  the  contractor  to  whom  the  award  is  iviade  will  be 
required  to  furnish  surety  company  bond  in  the  sum  of  fifty 
per  cent,  of  the  amount  of  contract  within  thirty  days  after 
official  notice  of  award  of  contract  and  in  accordance  with 
the  terms  of  Specification  No.  1699.  The  right  Is  reserved  to 
reject  any  or  all  bids. 

The  work  will  not  necessarily  be  let  to  the  lowest  bidder, 
as  consideration  will  be  given  to  the  references  of  each  con- 
tractor, to  successful  operations  performed  by  him  and  to 
his  reliability  and   responsibility  as  a  contractor. 

Specifications  may  be  consulted  and  blank  forms  nf  pro- 
posal obtained  at  the  office  of  the  State  Architcit,  I'npltol, 
Albany,  N.  Y. 

LEWIS    F.     I'll.cIlKH. 

State   Architect. 

Dated   Albany,  N.  Y..   June   9,   1913. 
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